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ɸʅʆʊɸʎɯʗ 

 

ʃʦʟʦʚʘ ɯ.ʃ. ʄʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ.  ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.13.21 çʉʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾè.  ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, 2025. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʫʻʪʴʩʷ ʘʢʪʫʘʣʴʥʘ ʥʘʫʢʦʚʘ ʟʘʜʘʯʘ ʨʦʟʨʦʙʢʠ 

ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʚʠʪʦʢʦʤ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʦʮʽʥʶʚʘʥʥʷ ʚʪʨʘʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʦʨʛʘʥʽʟʘʮʽʡ.  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʦʚʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʚʠʩʥʦʚʢʠ ʦʪʨʠʤʘʥʽ ʥʘ 

ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʛʦ ʧʽʜʭʦʜʫ, ʪʝʦʨʽʷʭ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʘʣʛʦʨʠʪʤʽʚ, ʘʣʛʝʙʨʠ ʣʦʛʽʢʠ, ʤʝʪʦʜʘʭ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʩʪʨʫʢʪʫʨ ʪʘ ʦʧʝʨʘʮʽʷʭ ʥʝʯʽʪʢʦʾ ʘʨʠʬʤʝʪʠʢʠ. 

ɺʽʨʦʛʽʜʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʽʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʚʠʢʣʘʜʝʥʠʭ ʫ 

ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ɽʆʄ. 

ʋ ʧʨʦʮʝʩʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʤʦʜʝʣʶʚʘʥʥʷ, ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ: 

1) ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʫ ʪʘ ʢʦʨʪʝʞʥʫ ʤʦʜʝʣʽ 

ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʚ ʷʢʠʭ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʘʣʽʟʘʮʽʾ 

ʤʥʦʞʠʥʠ ʧʦʢʘʟʥʠʢʽʚ ʨʽʯʥʦʛʦ ʦʙʽʛʫ, ʨʽʚʥʷ, ʩʧʝʮʠʬʽʢʠ ʪʘ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʥʷ, 

ʟʥʠʞʝʥʥʷ ʰʢʦʜʠ, ʩʪʫʧʝʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʦʱʦ ʪʘ ʢʦʤʧʦʟʠʮʽʾ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʚʘʞʣʠʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʦʙʨʦʙʢʠ ʪʘ 

ʟʘʛʨʦʟ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʬʽʣʽʚ ʙʝʟʧʝʢʠ ʽ 

ʚʝʣʠʯʠʥʠ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ, ʜʦʟʚʦʣʠʣʦ ʚʽʜʧʦʚʽʜʥʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʽ ʤʦʜʝʣʶʚʘʪʠ 

ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʽʟ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʮʽʥʶʚʘʥʥʷ ʟʙʠʪʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʠʥʠ ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 
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ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

2) ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ 

ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ 

ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʚ ʷʢʠʭ 

ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʨʘʭʫʥʦʢ ʧʦʙʫʜʦʚʘʥʦʾ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʾ GDPR-ʤʦʜʝʣʽ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʥʦʞʠʥ ʚʝʣʠʯʠʥ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʜʞʝʥʥʷ ʝʢʩʧʝʨʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʦʚʠʭ ʧʨʘʚʠʣ ʦʮʽʥʶʚʘʥʥʷ, 

ʨʦʟʩʽʶʚʘʥʥʷ ʙʘʣʽʚ ʽ ʚʠʟʥʘʯʝʥʦʾ ʤʥʦʞʠʥʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʟʘ ʨʘʭʫʥʦʢ ʧʦʙʫʜʦʚʘʥʦʾ 

ʢʦʨʪʝʞʥʦʾ ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʤʥʦʞʠʥ ʚʭʽʜʥʠʭ ʜʘʥʠʭ (ʘʥʘʣʽʟ ʜʦʢʫʤʝʥʪʽʚ, ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʤʝʪʠ ʦʙʨʦʙʢʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʦʱʦ), ʜʦʟʚʦʣʠʣʦ ʚʽʜʧʦʚʽʜʥʦ 

ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʘ ʬʘʢʪʠʯʥʦʛʦ ʟʙʠʪʢʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʨʘʟʽ 

ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʣʽʪʠʢʠ ʾʭ 

ʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʜʦʟʚʦʣʠʣʦ ʥʘʜʘʚʘʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ 

ʪʘ ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʤʦʞʣʠʚʦʾ ʰʢʦʜʠ ʫ ʨʘʟʽ ʚʠʪʦʢʫ ʪʘʢʠʭ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

3) ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʙʣʦʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʧʦʨʫʰʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ, 

ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 
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1) ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʤʦʜʝʣʝʡ, 

ʤʝʪʦʜʽʚ ʪʘ ʩʠʩʪʝʤ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽʡ ʙʘʟʠ ʋʢʨʘʾʥʠ ʪʘ ɭʉ (ʟʦʢʨʝʤʘ, GDPR), ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʚʠʤʦʛ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ: 

ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʚʪʨʘʪʠ ʚʽʜ ʚʠʪʦʢʽʚ ʇɼ; ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. 

2) ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʨʝʘʣʽʟʫʻ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ 

ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʘʣʽʟʦʚʘʥʝ 

ʦʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʤʽʨʫ ʟʙʠʪʢʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʘʣʽʟʫ ʯʠʥʥʠʢʽʚ ʽʥʮʠʜʝʥʪʫ, ʚʢʣʶʯʘʶʯʠ ʨʽʚʝʥʴ ʧʦʨʫʰʝʥʥʷ, ʪʠʧ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʢʦʥʪʝʢʩʪ ʧʦʜʽʾ ʪʘ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

3) ʩʪʚʦʨʝʥʦ ʽʥʪʝʛʨʦʚʘʥʫ ʙʘʟʫ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʥʮʠʜʝʥʪʽʚ ʪʘ ʦʮʽʥʦʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʟʙʽʨ, ʦʙʨʦʙʢʫ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ. ɹʘʟʘ ʜʘʥʠʭ ʧʽʜʪʨʠʤʫʻ ʽʻʨʘʨʭʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʥʘʧʨʷʤʘʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ GDPR, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ 

ʥʘʜʽʡʥʦ ʬʦʨʤʫʚʘʪʠ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʝʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʽʟʫ. 

4) ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʻ ʘʣʛʦʨʠʪʤʠ 

ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ 

ʘʚʪʦʤʘʪʠʟʫʻ ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʤʦʜʝʣʶʚʘʪʠ ʽʥʮʠʜʝʥʪʠ, 

ʦʪʨʠʤʫʚʘʪʠ ʦʮʽʥʢʫ ʡʤʦʚʽʨʥʠʭ ʰʪʨʘʬʥʠʭ ʩʘʥʢʮʽʡ, ʛʝʥʝʨʫʚʘʪʠ ʟʚʽʪʠ ʫ ʬʦʨʤʘʪʘʭ 

DOCX ʪʘ PDF, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ GDPR. 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʪʚʝʨʜʞʝʥʘ ʘʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʊʆɺ 

çʉɯʊʆʅ ɼɯɼɾʀʊɸʃè (ʘʢʪ ʚʽʜ 02.06.2025 ʨ.), ʊʆɺ çʌʃɸʁ ʊɽʍʅʆʃʆɼɾʀ ʋɸè 

(ʘʢʪ ʚʽʜ 12.05.2025 ʨ.), ʊʆɺ çɽʅ-ʃɸʁʅè (ʘʢʪ ʚʽʜ 19.05.2025 ʨ.). ʘ ʪʘʢʦʞ 
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ʚʽʜʦʙʨʘʞʝʥʘ ʫ ʟʚʽʪʘʭ ʧʨʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ ɼʝʨʞʘʚʥʦʛʦ ʥʝʢʦʤʝʨʮʽʡʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ çɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʂʠʾʚʩʴʢʠʡ ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè: 

çʇʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʮʠʜʝʥʪʽʚ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʩʬʝʨʽè (ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ˉ 70/09.01.08), çʄʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ 

ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʋʢʨʘʾʥʠ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʬʝʨʽè 

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ˉ 51/18.01.01) ʪʘ çʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè (ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ˉ 5-

2024/18.02).  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʥʦʚʽ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ 

ʨʽʚʝʥʴ ʰʢʦʜʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʙʠʪʢʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʤʘʶʪʴ ʟʥʘʯʥʫ 

ʪʝʦʨʝʪʠʯʥʫ ʡ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʧʽʜʪʚʝʨʜʞʝʥʫ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʜʽʷʣʴʥʽʩʪʴ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʪʘ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ, ʢʽʙʝʨʙʝʟʧʝʢʘ, ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʈʝʛʣʘʤʝʥʪ GDPR, ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ, ʢʽʙʝʨʟʘʛʨʦʟʠ,  

ʤʝʪʦʜʠ, ʤʦʜʝʣʽ,  ʦʮʽʥʶʚʘʥʥʷ ʚʠʪʦʢʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʩʠʩʪʝʤʠ, ʘʣʛʦʨʠʪʤʠ. 
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ABSTRACT 

 

Lozova Iryna. Models and Methods for Assessing the Negative Consequences of 

Personal Data Breaches. ï Qualifying scientific work on the rights of the manuscript. 

Dissertation for the degree of Candidate of Technical Science in the specialty 

05.13.21 çInformation security systemsè. ï State University of Information and 

Communication Technologies, Kyiv, 2025. 

The dissertation addresses the urgent scientific problem of developing models and 

methods for assessing the negative consequences caused by personal data breaches to 

support decision-making processes aimed at minimizing risks, estimating losses, and 

enhancing the overall level of information security in organizations. 

The scientific results and conclusions presented in the dissertation are based on 

the use of set-theoretic approaches, fuzzy logic theory, decision-making theory, 

algorithms, logic algebra, expert assessment methods, modeling of information 

processes and structures, and fuzzy arithmetic operations. The reliability of the obtained 

scientific results, conclusions, and recommendations is substantiated by the application 

of mathematical framework ʘʙʦ methods ʘʙʦ techniques and computer modeling. 

The following scientific results have been obtained in the dissertation: 

1.  For the first time, a set-theoretic and tuple-based model of personal data 

parameters was developed. These models formalize the influence of various factors ð 

such as annual data turnover, type and nature of violation, mitigation efforts, liability 

level, and more ð as well as the composition of coefficients of importance of 

information resources, environment identifiers, threats, protection mechanisms, and 

potential losses. These models allow formalizing and modeling the influence of 

parameters that affect damage assessment under the GDPR and define sets of input and 

output parameters for formalizing the assessment process in accordance with national 

legislation. 

2. A method for assessing the negative consequences of personal data 

confidentiality violations under the GDPR and a method for evaluating the security of 

personal data were developed. These methods rely on the constructed set-theoretic 
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GDPR model and analytical transformation of expert judgment sets, as well as a tuple-

based model of data parameters and analytical conversion of input sets (e.g., document 

analysis, environment and purpose of data processing, current security mechanisms, 

threat identification). This allows determining both the maximum and actual cost from 

a data breach and provides recommendations for choosing a security policy in 

compliance with the GDPR and national regulations. 

3.  A structural model of a system for assessing the negative consequences of 

personal data breaches is proposed for the first time. It integrates blocks for data 

generation and storage, violation identification, expert data processing, and supports the 

development of an automated decision support system for loss assessment and 

minimizing financial risks. 

Practical significance of the obtained results: 

1.  A comprehensive analysis of national and international models, methods, and 

systems in the field of personal data protection was carried out, in the context of their 

compliance with the regulatory frameworks of Ukraine and the EU (including GDPR). 

This served as a foundation for defining the requirements for loss assessment systems 

and informed the development of theoretical and practical tools to: formally assess 

damage from data breaches, support crisis decision-making, and ensure legal 

compliance. 

2.  Algorithmic support was developed, implementing the structural model of the 

assessment system in accordance with the GDPR. This enables formalized computation 

of likely losses based on analysis of incident factors such as breach level, data types, 

context, and enterprise liability. 

3.   An integrated database of incident parameters and assessment characteristics 

was created to collect, process, store, and reuse data for damage assessment. The 

database supports a hierarchical structure aligned with GDPR compliance directions, 

enabling efficient preparation of expert input. 

4.   Application software was developed that implements algorithms of the 

damage assessment system and automates the evaluation process. The software allows 
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organizations to simulate incidents, estimate potential penalties, generate DOCX and 

PDF reports, and produce personalized recommendations for improving information 

security and GDPR compliance. 

The practical value of the dissertation is confirmed by implementation acts in 

çSEETON DIGITAL LLCè (act dated 02.06.2025), çFLY TECHNOLOGY UA LLCè 

(act dated 12.05.2025), çN-LINE LLCè (act dated 19.05.2025), as well as by reports 

from research projects of the State Non-Commercial Enterprise çState University çKyiv 

Aviation Instituteè: çForecasting incidents and potential crisis situations in the 

information sphereè (registration number ˉ 70/09.01.08), çMethodology for assessing 

damage to the national security of Ukraine from threats in the information sphereè 

(registration number ˉ 51/18.01.01), and çCybersecurity and resilience system for 

critical infrastructure objectsè (registration number ˉ 5-2024/18.02). 

The dissertation presents a comprehensive study of the problem of assessing the 

negative consequences of personal data breaches, proposes new models, methods, and 

tools for formalized loss estimation and decision-making support in the field of 

information security. The results have significant theoretical and practical value, 

confirmed by implementations in organizations, and contribute to improving the 

management of data breach risks in accordance with national and EU legislation. 

Keywords: information security, cybersecurity, data protection, personal data, 

GDPR regulation, risk assessment, cyber threats, methods, models, data breach 

assessment, systems, algorithms. 
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ ʪʘ ʦʙʩʷʛʫ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ɺʠʪʦʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʩʧʨʠʯʠʥʷʶʪʴ ʥʝ ʣʠʰʝ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʽ ʩʚʦʙʦʜ ʣʶʜʠʥʠ, ʘ ʡ ʟʥʘʯʥʽ 

ʬʽʥʘʥʩʦʚʽ ʪʘ ʨʝʧʫʪʘʮʽʡʥʽ ʚʪʨʘʪʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ  ʟʘʛʨʦʟʫ 

ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ. 

ɿʛʽʜʥʦ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʟʦʢʨʝʤʘ ʈʝʛʣʘʤʝʥʪʦʤ ɭʉ GDPR, ʘ 

ʪʘʢʦʞ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ (ɿʘʢʦʥʠ çʇʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭè, çʇʨʦ 

ʽʥʬʦʨʤʘʮʽʶè ʪʦʱʦ), ʚʣʘʩʥʠʢʠ ʽ ʨʦʟʧʦʨʷʜʥʠʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟʦʙʦʚôʷʟʘʥʽ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ ʚʠʷʚʣʝʥʥʷ ʽʥʮʠʜʝʥʪʽʚ, ʦʮʽʥʢʠ ʰʢʦʜʠ ʪʘ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʦʩʪʨʘʞʜʘʣʠʭ ʩʪʦʨʽʥ. ʆʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ, ʘʜʘʧʪʠʚʥʠʭ, ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʟʙʠʪʢʽʚ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʷ 

ʧʨʦʙʣʝʤʘ ʩʪʦʾʪʴ ʜʣʷ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʦʙ'ʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʙʘʥʢʽʚʩʴʢʦʛʦ, ʤʝʜʠʯʥʦʛʦ ʪʘ ʦʩʚʽʪʥʴʦʛʦ ʩʝʢʪʦʨʽʚ, ʜʝ ʚʠʪʽʢ ʜʘʥʠʭ 

ʤʦʞʝ ʤʘʪʠ ʩʠʩʪʝʤʥʽ ʥʘʩʣʽʜʢʠ. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʯʘʩʪʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʤʥʦʞʠʥʥʽʩʪʴ 

ʽʥʮʠʜʝʥʪʽʚ, ʾʭ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ, ʜʠʥʘʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʨʠʟʠʢʽʚ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ. 

ɺʦʜʥʦʯʘʩ, ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʽ ʟʜʘʪʥʽ ʥʝ ʣʠʰʝ ʬʽʢʩʫʚʘʪʠ ʬʘʢʪ ʚʠʪʦʢʫ, ʘ ʡ ʦʙʯʠʩʣʶʚʘʪʠ 

ʨʽʚʝʥʴ ʟʘʚʜʘʥʦʾ ʰʢʦʜʠ  ʷʢ ʫ ʢʽʣʴʢʽʩʥʦʤʫ (ʬʽʥʘʥʩʦʚʦʤʫ), ʪʘʢ ʽ ʚ ʷʢʽʩʥʦʤʫ 

(ʨʝʧʫʪʘʮʽʡʥʦʤʫ, ʶʨʠʜʠʯʥʦʤʫ) ʚʠʤʽʨʘʭ. ʎʝ ʚʠʤʘʛʘʻ ʧʦʙʫʜʦʚʠ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʧʨʘʚʦʚʽ, ʪʝʭʥʽʯʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ 

ʩʦʮʽʘʣʴʥʽ ʘʩʧʝʢʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʽ 
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ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʛʦ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʩʪʽʡʢʦʩʪʽ 

ʦʨʛʘʥʽʟʘʮʽʡ ʜʦ ʢʽʙʝʨʟʘʛʨʦʟ, ʟʥʠʞʝʥʥʶ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʪʘ ʟʤʽʮʥʝʥʥʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʚ ʜʝʨʞʘʚʽ ʟʘʛʘʣʦʤ. 

ʉʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʨʦʟʛʣʷʜʘʣʠ ʧʨʦʙʣʝʤʘʪʠʢʫ ʟʘʭʠʩʪʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʨʦʙʦʪʠ ɹʨʠʞʢʘ ɺ.ʄ., ʈʽʟʘʢʘ ʄ.ɺ., ɼʨʝʡʩʘ 

ʖ.ʆ., ɼʷʢʦʚʩʴʢʦʛʦ ʆ.ʉ., ʏʝʨʥʦʙʘʷ ɸ.ʄ. ʪʘ ʽʥʰʠʭ. ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ 

ʜʦʩʷʛʥʝʥʥʷ ʚ ʮʽʡ ʛʘʣʫʟʽ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ 

ʧʝʨʝʚʘʞʥʦ ʧʨʘʚʦʚʠʤ ʘʩʧʝʢʪʘʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʪʦʜʽ ʷʢ ʪʝʭʥʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ 

ʽʥʮʠʜʝʥʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʪʦʢʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʧʨʘʮʴʦʚʘʥʠʤʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʥʘʫʢʦʚʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ 

ʪʘ ʩʠʩʪʝʤʠ. ɸʣʝ ʮʽ ʤʝʪʦʜʠ, ʤʘʶʪʴ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ, ʘ ʩʘʤʝ  ʚʦʥʠ ʘʙʦ ʥʝ ʦʭʦʧʣʶʶʪʴ 

ʫʩʽʭ ʘʩʧʝʢʪʽʚ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʘʙʦ ʥʝ ʘʜʘʧʪʦʚʘʥʽ 

ʜʦ ʚʠʤʦʛ GDPR. ɹʽʣʴʰʽʩʪʴ ʧʽʜʭʦʜʽʚ ʤʘʶʪʴ ʷʢʽʩʥʠʡ ʘʙʦ ʟʤʽʰʘʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʟʜʝʙʽʣʴʰʦʛʦ ʦʧʝʨʫʶʪʴ ʝʢʩʧʝʨʪʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʘʥʢʝʪʘʤʠ ʯʠ ʩʮʝʥʘʨʽʷʤʠ ʙʝʟ 

ʢʽʣʴʢʽʩʥʦʾ ʛʨʦʰʦʚʦʾ ʦʮʽʥʢʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʙʽʟʥʝʩʫ. ʊʽʣʴʢʠ ʜʝʷʢʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʦʮʽʥʶʶʪʴ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʥʘʩʣʽʜʢʽʚ ʫ ʛʨʦʰʦʚʦʤʫ 

ʚʠʨʘʞʝʥʥʽ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʇʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤ ʚʠʤʘʛʘʻ ʩʫʪʪʻʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʙʦ ʜʦʨʦʛʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʦʙʤʝʞʫʻ ʾʭʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʤʘʣʠʭ 

ʪʘ ʩʝʨʝʜʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɼʝʷʢʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʦʨʽʻʥʪʦʚʘʥʽ ʚʠʢʣʶʯʥʦ ʥʘ 

ʪʝʭʥʽʯʥʫ ʘʙʦ ɯʊ-ʙʝʟʧʝʢʫ ʙʝʟ ʧʨʘʚʦʚʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʶʨʠʜʠʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ.  

ʆʪʞʝ, ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ: ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʚʪʨʘʪʠ ʚʽʜ ʚʠʪʦʢʽʚ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ; ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʢʨʠʟʦʚʠʭ 
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ʩʠʪʫʘʮʽʷʭ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ 

ʟʘʭʠʩʪʫ ʜʘʥʠʭ. 

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

ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ 

ɼʝʨʞʘʚʥʦʛʦ ʥʝʢʦʤʝʨʮʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʂʠʾʚʩʴʢʠʡ 

ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè: çʇʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʮʠʜʝʥʪʽʚ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʢʨʠʟʦʚʠʭ 

ʩʠʪʫʘʮʽʡ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʬʝʨʽè (ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ˉ 70/09.01.08), 

çʄʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʋʢʨʘʾʥʠ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʛʨʦʟ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʬʝʨʽè (ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ˉ 51/18.01.01) ʪʘ çʉʠʩʪʝʤʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʩʪʽʡʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠè 

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ˉ 5-2024/18.02). 

ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦ ʾʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʚʠʪʦʢʦʤ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʦʮʽʥʶʚʘʥʥʷ ʚʪʨʘʪ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʦʨʛʘʥʽʟʘʮʽʡ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʝ ʚʽʪʯʠʟʥʷʥʝ ʪʘ ʤʽʞʥʘʨʦʜʥʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ 

ʪʘ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʾʭ ʚʠʪʦʢʫ ʯʠ ʚʪʨʘʪʠ. 

- ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʙʠʪʢʽʚ, 

ʩʧʨʠʯʠʥʝʥʠʭ ʚʠʪʦʢʦʤ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʠʥʥʦʛʦ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ ɭʉ GDPR. 

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʢʦʨʪʝʞʥʦʾ ʤʦʜʝʣʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʤʝʭʘʥʽʟʤʽʚ 

ʨʦʟʨʘʭʫʥʢʫ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʾ GDPR-ʤʦʜʝʣʽ 

ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

- ʨʦʟʨʦʙʠʪʠ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ ʽ ʧʦʣʦʞʝʥʥʷʤ 
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ʈʝʛʣʘʤʝʥʪʫ GDPR, ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʨʘʭʫʚʘʥʥʷ ʶʨʠʜʠʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ. 

- ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤʽʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ 

ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʽ ʧʨʘʢʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ, ʤʦʜʝʣʽ ʪʘ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ (ʟʙʠʪʢʽʚ) ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʤʫ ʧʽʜʭʦʜʽ, ʪʝʦʨʽʷʭ 

ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʘʣʛʦʨʠʪʤʽʚ, ʘʣʛʝʙʨʠ ʣʦʛʽʢʠ, ʤʝʪʦʜʘʭ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʩʪʨʫʢʪʫʨ ʪʘ 

ʦʧʝʨʘʮʽʷʭ ʥʝʯʽʪʢʦʾ ʘʨʠʬʤʝʪʠʢʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʧʨʦʮʝʩʽ ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʤʦʜʝʣʶʚʘʥʥʷ, ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʥʘʫʢʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ: 

- ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʫ ʪʘ ʢʦʨʪʝʞʥʫ ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʽʚ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʚ ʷʢʠʭ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʘʣʽʟʘʮʽʾ ʤʥʦʞʠʥʠ 

ʧʦʢʘʟʥʠʢʽʚ ʨʽʯʥʦʛʦ ʦʙʽʛʫ, ʨʽʚʥʷ, ʩʧʝʮʠʬʽʢʠ ʪʘ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʥʷ, ʟʥʠʞʝʥʥʷ 

ʰʢʦʜʠ, ʩʪʫʧʝʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʦʱʦ ʪʘ ʢʦʤʧʦʟʠʮʽʾ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʦʙʨʦʙʢʠ ʪʘ ʟʘʛʨʦʟ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʬʽʣʽʚ ʙʝʟʧʝʢʠ ʽ ʚʝʣʠʯʠʥʠ 

ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ, ʜʦʟʚʦʣʠʣʦ ʚʽʜʧʦʚʽʜʥʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʽ ʤʦʜʝʣʶʚʘʪʠ ʚʧʣʠʚ 

ʢʦʞʥʦʛʦ ʽʟ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʮʽʥʶʚʘʥʥʷ ʟʙʠʪʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʠʥʠ ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 
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- ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ 

ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ 

ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʚ ʷʢʠʭ 

ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʨʘʭʫʥʦʢ ʧʦʙʫʜʦʚʘʥʦʾ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʾ GDPR-ʤʦʜʝʣʽ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʥʦʞʠʥ ʚʝʣʠʯʠʥ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʜʞʝʥʥʷ ʝʢʩʧʝʨʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʦʚʠʭ ʧʨʘʚʠʣ ʦʮʽʥʶʚʘʥʥʷ, 

ʨʦʟʩʽʶʚʘʥʥʷ ʙʘʣʽʚ ʽ ʚʠʟʥʘʯʝʥʦʾ ʤʥʦʞʠʥʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʟʘ ʨʘʭʫʥʦʢ ʧʦʙʫʜʦʚʘʥʦʾ 

ʢʦʨʪʝʞʥʦʾ ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʤʥʦʞʠʥ ʚʭʽʜʥʠʭ ʜʘʥʠʭ (ʘʥʘʣʽʟ ʜʦʢʫʤʝʥʪʽʚ, ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʤʝʪʠ ʦʙʨʦʙʢʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʦʱʦ), ʜʦʟʚʦʣʠʣʦ ʚʽʜʧʦʚʽʜʥʦ 

ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʘ ʬʘʢʪʠʯʥʦʛʦ ʟʙʠʪʢʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʨʘʟʽ 

ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʣʽʪʠʢʠ ʾʭ 

ʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʜʦʟʚʦʣʠʣʦ ʥʘʜʘʚʘʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ 

ʪʘ ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʤʦʞʣʠʚʦʾ ʰʢʦʜʠ ʫ ʨʘʟʽ ʚʠʪʦʢʫ ʪʘʢʠʭ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

- ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʙʣʦʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʧʦʨʫʰʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ, 

ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

- ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʤʦʜʝʣʝʡ, 

ʤʝʪʦʜʽʚ ʪʘ ʩʠʩʪʝʤ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 
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ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽʡ ʙʘʟʠ ʋʢʨʘʾʥʠ ʪʘ ɭʉ (ʟʦʢʨʝʤʘ, GDPR), ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʚʠʤʦʛ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ: 

ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʚʪʨʘʪʠ ʚʽʜ ʚʠʪʦʢʽʚ ʇɼ; ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. 

- ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʨʝʘʣʽʟʫʻ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ 

ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʘʣʽʟʦʚʘʥʝ 

ʦʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʤʽʨʫ ʟʙʠʪʢʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʘʣʽʟʫ ʯʠʥʥʠʢʽʚ ʽʥʮʠʜʝʥʪʫ, ʚʢʣʶʯʘʶʯʠ ʨʽʚʝʥʴ ʧʦʨʫʰʝʥʥʷ, ʪʠʧ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʢʦʥʪʝʢʩʪ ʧʦʜʽʾ ʪʘ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

- ʩʪʚʦʨʝʥʦ ʽʥʪʝʛʨʦʚʘʥʫ ʙʘʟʫ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʥʮʠʜʝʥʪʽʚ ʪʘ ʦʮʽʥʦʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʟʙʽʨ, ʦʙʨʦʙʢʫ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ. ɹʘʟʘ ʜʘʥʠʭ ʧʽʜʪʨʠʤʫʻ ʽʻʨʘʨʭʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʥʘʧʨʷʤʘʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ GDPR, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ 

ʥʘʜʽʡʥʦ ʬʦʨʤʫʚʘʪʠ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʝʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʽʟʫ. 

- ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʻ ʘʣʛʦʨʠʪʤʠ 

ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ 

ʘʚʪʦʤʘʪʠʟʫʻ ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʤʦʜʝʣʶʚʘʪʠ ʽʥʮʠʜʝʥʪʠ, 

ʦʪʨʠʤʫʚʘʪʠ ʦʮʽʥʢʫ ʡʤʦʚʽʨʥʠʭ ʰʪʨʘʬʥʠʭ ʩʘʥʢʮʽʡ, ʛʝʥʝʨʫʚʘʪʠ ʟʚʽʪʠ ʫ ʬʦʨʤʘʪʘʭ 

DOCX ʪʘ PDF, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ GDPR. 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʪʚʝʨʜʞʝʥʘ ʘʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʊʆɺ 

çʉɯʊʆʅ ɼɯɼɾʀʊɸʃè (ʘʢʪ ʚʽʜ 02.06.2025 ʨ.), ʊʆɺ çʌʃɸʁ ʊɽʍʅʆʃʆɼɾʀ ʋɸè 

(ʘʢʪ ʚʽʜ 12.05.2025 ʨ.), ʊʆɺ çɽʅ-ʃɸʁʅè (ʘʢʪ ʚʽʜ 19.05.2025 ʨ.). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʦʜʝʨʞʘʥʦ 

ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ʋ ʜʨʫʢʦʚʘʥʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʡʦʤʫ 
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ʥʘʣʝʞʠʪʴ ʥʘʩʪʫʧʥʝ: [1] ï ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʪʨʘʪʝʛʽʡ 

ʢʽʙʝʨʙʝʟʧʝʢʠ, ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ 

ʙʘʟʠ; ʚ [2] ï ʘʥʘʣʽʟ ʧʦʥʷʪʪʷ çʢʨʠʟʦʚʘ ʩʠʪʫʘʮʽʷè, ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ; ʚ [3] ï ʨʦʟʨʦʙʢʘ ʝʪʘʧʽʚ ʤʦʜʝʣʽ ʪʘ ʦʙʨʘʭʫʥʦʢ 

ʤʝʪʦʜʫ; ʚ [4] ï ʬʦʨʤʘʣʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʫ ʢʦʨʝʣʷʮʽʾ ʽʥʮʠʜʝʥʪʽʚ, ʨʦʟʨʦʙʢʘ ʧʽʜʭʦʜʫ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʢʨʠʟʦʚʦʾ ʩʠʪʫʘʮʽʾ; ʚ [5, 11, 23, 24] ï ʨʦʟʨʦʙʢʘ 

ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʾ GDPR-ʤʦʜʝʣʽ, ʦʧʠʩ ʩʪʨʫʢʪʫʨʠ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ; [6, 9, 14] ï ʨʦʟʨʦʙʢʘ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ; [7, 13] ï ʨʦʟʨʦʙʢʘ 

ʩʪʨʫʢʪʫʨʠ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; [8] ï ʨʦʟʨʦʙʢʘ ʝʪʘʧʫ 5, ʤʦʜʠʬʽʢʘʮʽʷ 

ʤʝʭʘʥʽʟʤʽʚ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʚ ʙʘʛʘʪʦʢʦʥʪʫʨʥʽʡ ʩʠʩʪʝʤʽ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ 

(ʽʥʪʝʛʨʘʮʽʷ ʧʦʩʪʢʚʘʥʪʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ); [10]  ï ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʯʠʥʥʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʋʢʨʘʾʥʠ ʪʘ ɭʉ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ; [12, 18] ï ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ; [15] ï ʚʠʟʥʘʯʝʥʥʷ ʤʥʦʞʠʥʠ 

ʦʟʥʘʢ ʜʣʷ ʦʮʽʥʢʠ ʟʘʩʦʙʽʚ ʦʮʽʥʶʚʘʥʥʷ ʟʙʠʪʢʽʚ ʚʽʜ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ; [16] 

ï ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʘʨʭʽʪʝʢʪʫʨ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ; [17] ï 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʪʠʧʽʚ ʩʫʯʘʩʥʠʭ ʙʘʟ ʜʘʥʠʭ ʽ ʩʠʩʪʝʤ ʾʭ ʫʧʨʘʚʣʽʥʥʷ; 

[19] ï ʘʥʘʣʽʟ ʟʘʩʦʙʽʚ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ ʚʽʜ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʙʤʝʞʝʥʠʤ 

ʜʦʩʪʫʧʦʤ; [20] ï ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʫ çʈʽʚʝʥʴ ʧʦʨʫʰʝʥʥʷè, ʦʧʠʩ ʡʦʛʦ 

ʤʥʦʞʠʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ; [21] ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ; [22] ï ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ çʉʧʝʮʠʬʽʢʘ 

ʧʦʨʫʰʝʥʥʷè ʪʘ çʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʥʷè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʭ 

ʧʽʜʭʦʜʽʚ; [25] ï ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ 

ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ; [26] ï ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʤʦʜʝʣʽ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ.. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʍIV ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ITSec: ɹʝʟʧʝʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʊʝʨʥʦʧʽʣʴ, 22-24 ʪʨʘʚʥʷ 
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2025 ʨ.; ʍ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾè, ʤ.ʂʠʾʚ, 25 ʢʚʽʪʥʷ 2024 ʨ.; 6th 

International Conference on Knowledge-Based and Intelligent Information and 

Engineering Systems, KES 2022, ʤ.ʂʨʘʢʽʚ, ʇʦʣʴʱʘ; Vɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ 

ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾè 24ï27 ʣʶʪʦʛʦ 2021 ʨ.; ʍ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çITSec-2020: ɹʝʟʧʝʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡè ʤ. ʂʠʾʚ, 19-24 

ʙʝʨʝʟʥʷ 2020 ʨ.; I ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɹʝʟʧʝʢʘ 

ʨʝʩʫʨʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤè ʤ. ʏʝʨʥʽʛʽʚ 16-17 ʢʚʽʪʥʷ 2020 ʨ.; ɯɯ 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ: 

ʽʥʥʦʚʘʮʽʾ, ʧʨʦʙʣʝʤʠ, ʨʽʰʝʥʥʷè ʤ. ɾʠʪʦʤʠʨ 14-15 ʣʠʩʪʦʧʘʜʘ 2019 ʨ.; ɯʍ 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çITSec: ɹʝʟʧʝʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡè, ʤ. ʂʠʾʚ, 22-27 ʙʝʨʝʟʥʷ 2019 ʨ. 

ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ 26 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ. 

ʆʧʫʙʣʽʢʦʚʘʥʦ ʩʪʘʪʝʡ ï 8 [1 ï 8], ʟ ʷʢʠʭ 7 ʩʪʘʪʝʡ [1 ï 7] ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ ʟ ʇʝʨʝʣʽʢʫ, ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʄʆʅ ʋʢʨʘʾʥʠ, 1 ʩʪʘʪʪʷ ʫ ʥʘʫʢʦʚʠʭ 

ʚʠʜʘʥʥʷʭ Scopus [8], ʪʨʠ ʢʦʣʝʢʪʠʚʥʽ ʤʦʥʦʛʨʘʬʽʾ [9 ï 11], ʘʚʪʦʨʩʴʢʝ ʩʚʽʜʦʮʪʚʦ ʥʘ 

ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ [12].  ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʚʠʩʪʫʧʽʚ ʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʪʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʦʧʫʙʣʽʢʦʚʘʥʦ 14 ʧʫʙʣʽʢʘʮʽʡ [13 ï 26], ʩʝʨʝʜ 

ʷʢʠʭ ʜʚʽ ʧʫʙʣʽʢʘʮʽʾ [16, 17] ʧʨʦʽʥʜʝʢʩʦʚʘʥʦ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Scopus. 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʾʾ ʦʙʩʷʛ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ 

ʚʩʪʫʧʫ, 4 ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (113 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 

15 ʩʪʦʨʽʥʢʘʭ), 4 ʜʦʜʘʪʢʽʚ (ʥʘ 19 ʩʪʦʨʽʥʢʘʭ). ʆʩʥʦʚʥʠʡ ʪʝʢʩʪ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʥʘ 

171 ʩʪʦʨʽʥʮ,̔ ʨʠʩʫʥʢʽʚ ï 32, ʪʘʙʣʠʮʴ ï 15. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 205 

ʩʪʦʨʽʥʦʢ. 

  



25 
 

 

 

ʈʆɿɼɯʃ 1. ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʄʆɼɽʃɽʁ ʊɸ ʄɽʊʆɼɯɺ ʆʎɯʅʂʀ 

ʅɽɻɸʊʀɺʅʀʍ ʅɸʉʃɯɼʂɯɺ ɺɯɼ ɺʀʊʆʂʋ ʇɽʈʉʆʅɸʃʔʅʀʍ ɼɸʅʀʍ 

 

1.1. ɹʘʟʦʚʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ  

ɿʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ (ʇɼ) ʫ ʮʠʬʨʦʚʫ ʝʧʦʭʫ ʥʘʙʫʚʘʻ ʩʪʘʪʫʩʫ 

ʢʨʠʪʠʯʥʦʛʦ ʝʣʝʤʝʥʪʫ ʥʝ ʣʠʰʝ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚ 

ʣʶʜʠʥʠ. ɺ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ 

ʩʪʘʣʠ ʷʢ ʮʽʥʥʠʤ ʨʝʩʫʨʩʦʤ, ʪʘʢ ʽ ʜʞʝʨʝʣʦʤ ʟʥʘʯʥʠʭ ʨʠʟʠʢʽʚ ʫ ʨʘʟʽ ʚʠʪʦʢʫ ʘʙʦ 

ʥʝʧʨʘʚʦʤʽʨʥʦʾ ʦʙʨʦʙʢʠ. ʉʘʤʝ ʪʦʤʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ, 

ʪʝʨʤʽʥʦʣʦʛʽʯʥʘ ʯʽʪʢʽʩʪʴ ʽ ʥʘʫʢʦʚʝ ʦʩʤʠʩʣʝʥʥʷ ʢʘʪʝʛʦʨʽʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʮʽʻʾ ʩʬʝʨʠ 

ʻ ʢʣʶʯʦʚʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʇɼ. 

ʉʴʦʛʦʜʥʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ï ʮʝ ʛʨʦʰʽ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʚʘʨʪʦ ʟʚʝʨʪʘʪʠ ʥʘ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, 

ʦʥʣʘʡʥ-ʙʘʟʘʭ ʜʘʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʘʭ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. ɿʛʽʜʥʦ [1-4] ʪʘ 

ʨʦʟʫʤʽʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʽ 

ʢʽʙʝʨʟʘʭʠʩʪʫ ʜʝʨʞʘʚʠ, ʧʨʠʚʝʜʝʤʦ ʩʠʪʫʘʮʽʾ ʚ ʟʘʢʦʨʜʦʥʥʠʭ ʫʩʪʘʥʦʚʘʭ, ʷʢʽ ʥʝ ʙʫʣʠ 

ʛʦʪʦʚʽ ʜʦ ʭʘʢʝʨʩʴʢʠʭ ʘʪʘʢ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʥʝʩʣʠ ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʜʘʥʠʭ, ʘ, ʦʪʞʝ, ʽ 

ʤʘʪʝʨʽʘʣʴʥʽ: Scottrade ï ʚʠʢʨʘʜʝʥʦ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 4,6 ʤʣʥ ʢʣʽʻʥʪʽʚ; 

Excellus BlueCross BlueShield ï ʚʠʪʽʢ ʙʽʣʴʰ ʥʽʞ 10 ʤʣʥ ʟʘʧʠʩʽʚ, ʷʢʽ ʚʢʣʶʯʘʣʠ ʚ 

ʩʝʙʝ ʽʤʝʥʘ, ʜʘʪʠ ʥʘʨʦʜʞʝʥʥʷ, ʥʦʤʝʨʠ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʽ ʧʦʰʪʦʚʽ ʘʜʨʝʩʠ, ʘ 

ʪʘʢʦʞ ʜʝʷʢʽ ʬʽʥʘʥʩʦʚʽ ʨʘʭʫʥʢʠ; Carphone Warehouse ï ʚʠʢʨʘʜʝʥʦ ʦʩʦʙʠʩʪʽ ʜʘʥʽ 

ʙʣʠʟʴʢʦ 2,4 ʤʣʥ ʢʣʽʻʥʪʽʚ (4% ʥʘʩʝʣʝʥʥʷ), ʘ ʪʘʢʦʞ ʾʭ ʟʘʰʠʬʨʦʚʘʥʽ ʜʘʥʽ ʢʨʝʜʠʪʥʠʭ 

ʢʘʨʪʦʢ; ʘʧʪʝʯʥʘ ʤʝʨʝʞʘ CVS ï ʚʪʨʘʪʘ ʜʘʥʠʭ ʢʨʝʜʠʪʥʠʭ ʢʘʨʪʦʢ, ʘʜʨʝʩ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ ʪʘ ʧʦʰʪʦʚʠʭ ʘʜʨʝʩ, ʥʦʤʝʨʽʚ ʪʝʣʝʬʦʥʽʚ ʽ ʧʘʨʦʣʽʚ ʥʝʚʽʜʦʤʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʣʽʻʥʪʽʚ; UCLA Health ï ʚʪʨʘʪʘ 4,5 ʤʣʥ ʟʘʧʠʩʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʥʦʤʝʨʠ ʩʦʮʽʘʣʴʥʦʛʦ 

ʩʪʨʘʭʫʚʘʥʥʷ, ʽ ʥʘʚʽʪʴ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʢʣʽʻʥʪʽʚ; U.S Office of Personnel Management 

ï ʦʪʨʠʤʘʥʦ ʜʦʩʪʫʧ ʜʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; Anthem ï ʩʪʨʘʭʦʚʘ ʢʦʤʧʘʥʽʷ 

ʚʪʨʘʪʠʣʘ ʙʽʣʴʰʝ 80 ʤʽʣʴʡʦʥʽʚ ʟʘʧʠʩʽʚ ʧʨʦ ʢʣʽʻʥʪʽʚ ʚʽʜ ʥʦʤʝʨʽʚ ʩʦʮʽʘʣʴʥʦʛʦ 

ʩʪʨʘʭʫʚʘʥʥʷ ʜʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; Donald Trumpôs hotel ï ʢʨʘʜʽʞʢʘ ʜʘʥʠʭ 
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ʢʨʝʜʠʪʥʠʭ ʢʘʨʪ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʦʜʠ ʽ ʥʦʤʝʨʠ ʢʘʨʪ) ʚ ʛʦʪʝʣʷʭ ʬʽʨʤʠ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ 

ʉʐɸ; ʢʦʤʧʘʥʽʷ Adobe ʟʘʟʥʘʣʘ ʢʽʙʝʨʘʪʘʢʠ, ʚʥʘʩʣʽʜʦʢ ʷʢʦʾ ʙʫʣʠ ʚʠʢʨʘʜʝʥʽ ʜʘʥʽ 

ʧʦʥʘʜ 38 ʤʽʣʴʡʦʥʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʯʘʩʪʠʥʘ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; ʯʝʨʝʟ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ M.E.Doc ʙʫʣʦ ʧʦʰʠʨʝʥʦ ʚʽʨʫʩ Petya 

(ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʷʢ NotPetya), ʚʨʘʞʝʥʦ ʧʦʥʘʜ 1 500 ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ, 

ʚʢʣʶʯʘʶʯʠ ʙʘʥʢʠ, ʝʥʝʨʛʝʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʪʘ ʜʝʨʞʘʚʥʽ ʫʩʪʘʥʦʚʠ, ʚʽʨʫʩ ʩʧʨʠʯʠʥʠʚ 

ʤʘʩʦʚʽ ʚʪʨʘʪʠ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ ʧʝʨʩʦʥʘʣʴʥʠʭ, ʪʘ ʟʥʘʯʥʽ ʬʽʥʘʥʩʦʚʽ ʟʙʠʪʢʠ. 

ʊʘʢʦʞ, ʫ ʢʦʥʪʝʢʩʪʽ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʢʦʣʠ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ ʧʝʨʝʥʦʩʠʪʴʩʷ ʚ ʭʤʘʨʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʩʪʘʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ. ʉʫʯʘʩʥʽ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ 

ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʩʰʪʘʙʦʚʘʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ɯʊ, 

ʘʣʝ ʡ ʚʠʩʪʫʧʘʶʪʴ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʩʠʩʪʝʤʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʦʩʦʙʣʠʚʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ GDPR. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ [5] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ  

Amazon Web Services (AWS), Microsoft Azure, Google Cloud Platform, IBM Cloud 

ʪʘ Alibaba Cloud  ʟ ʧʦʟʠʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʢʽʙʝʨʟʘʭʠʩʪʫ. ʆʜʥʽʻʶ ʟ 

ʮʝʥʪʨʘʣʴʥʠʭ ʬʫʥʢʮʽʡ, ʷʢʫ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʻ DLP (Data Loss/Leak Prevention) 

 ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʧʨʷʤʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʽʜ 

ʯʘʩ ʾʭ ʦʙʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʚ ʭʤʘʨʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʚʠʩʪʫʧʘʶʪʴ: ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ (ʯʝʨʝʟ ʤʦʜʝʣʽ SaaS, PaaS, IaaS); 

ʟʘʩʦʙʘʤʠ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ, ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ, ʪʘ ʩʝʛʤʝʥʪʘʮʽʾ ʜʦʩʪʫʧʫ ʜʦ ʇɼ; 

ʩʝʨʝʜʦʚʠʱʝʤ, ʜʝ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʧʦʣʽʪʠʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ GDPR, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʯʝʨʝʟ ʽʥʩʪʨʫʤʝʥʪʠ IAM, ʣʦʛʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʽʟʦʣʷʮʽʶ ʩʝʨʝʜʦʚʠʱ. 

ʗʢ ʚʽʜʟʥʘʯʝʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ [6], ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʨʠʟʘʤʠ, ʽʥʮʠʜʝʥʪʘʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʽʥʰʽ ʟʘʭʠʩʥʽ ʩʠʩʪʝʤʠ (IDS/IPS, ʘʥʪʠʚʽʨʫʩʠ, CERT) ʪʽʩʥʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʩʠʩʪʝʤʘʤʠ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ʂʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ ʚ 

ʢʽʙʝʨʧʨʦʩʪʦʨʽ ʯʘʩʪʦ ʩʧʨʠʯʠʥʝʥʽ ʚʠʪʦʢʦʤ ʇɼ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʝ ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʥʷʪʴ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʜʽʾ ʚ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥʘʭ. 
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ʂʨʽʤ ʪʦʛʦ, ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦʚʠʥʥʝ ʙʫʪʠ 

ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʮʠʢʣʽ 

PDCA (ʧʣʘʥʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʷ, ʢʦʥʪʨʦʣʴ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ). 

ʇʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ  ʮʝ ʦʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʨʘʚʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʨʘʚʠʣʘ ʦʙʨʦʙʢʠ, ʟʘʭʠʩʪʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʬʽʟʠʯʥʠʭ ʦʩʽʙ [7]. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽʟ 

ʨʽʟʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭè [8] 

ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ  ʮʝ ʚʽʜʦʤʦʩʪʽ ʯʠ ʩʫʢʫʧʥʽʩʪʴ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʬʽʟʠʯʥʫ ʦʩʦʙʫ, ʷʢʘ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʢʦʥʢʨʝʪʥʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ. ʎʝʡ ʟʘʢʦʥ ʻ ʦʩʥʦʚʥʠʤ 

ʥʦʨʤʘʪʠʚʥʠʤ ʘʢʪʦʤ, ʱʦ ʨʝʛʫʣʶʻ ʧʨʘʚʦʚʽ ʘʩʧʝʢʪʠ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ ʋʢʨʘʾʥʽ.  

ʂʣʶʯʦʚʽ ʪʝʨʤʽʥʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ: ʩʫʙôʻʢʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ  ʬʽʟʠʯʥʘ 

ʦʩʦʙʘ, ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʷʢʦʾ ʦʙʨʦʙʣʷʶʪʴʩʷ; ʚʦʣʦʜʽʣʝʮʴ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ  

ʬʽʟʠʯʥʘ ʘʙʦ ʶʨʠʜʠʯʥʘ ʦʩʦʙʘ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʤʝʪʫ ʦʙʨʦʙʢʠ ʇɼ; ʨʦʟʧʦʨʷʜʥʠʢ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ  ʦʩʦʙʘ, ʱʦ ʟʜʽʡʩʥʶʻ ʦʙʨʦʙʢʫ ʚʽʜ ʽʤʝʥʽ ʚʦʣʦʜʽʣʴʮʷ; ʦʙʨʦʙʢʘ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ  ʙʫʜʴ-ʷʢʽ ʜʽʾ ʟ ʇɼ: ʟʙʠʨʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, 

ʟʥʠʱʝʥʥʷ, ʨʦʟʢʨʠʪʪʷ ʪʦʱʦ. ʎʽ ʪʝʨʤʽʥʠ ʬʦʨʤʫʶʪʴ ʧʨʘʚʦʚʫ ʦʩʥʦʚʫ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ ʋʢʨʘʾʥʽ ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʤ GDPR, ʈʝʛʣʘʤʝʥʪʫ ɭʉ 

2016/679. 

ɺ ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ (ʩʪʘʪʪʷ 32) [9] ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ 

çʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽè, ʘʣʝ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʦʩʥʦʚʦʧʦʣʦʞʥʽ ʧʨʘʚʘ ʣʶʜʠʥʠ ʥʘ 

ʥʝʜʦʪʦʨʢʘʥʥʽʩʪʴ ʦʩʦʙʠʩʪʦʛʦ ʞʠʪʪʷ, ʟʦʢʨʝʤʘ ʟʘʙʦʨʦʥʫ ʟʙʦʨʫ, ʟʙʝʨʽʛʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʩʦʙʫ ʙʝʟ ʾʾ ʟʛʦʜʠ, 

ʢʨʽʤ ʚʠʧʘʜʢʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʟʘʢʦʥʦʤ. 

ɺ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʽʥʬʦʨʤʘʮʽʶè [10] (ʩʪʘʪʪʷ 11) ʧʦʥʷʪʪʷ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʬʽʟʠʯʥʫ ʦʩʦʙʫ: ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ 

ð ʮʝ ʚʽʜʦʤʦʩʪʽ ʯʠ ʩʫʢʫʧʥʽʩʪʴ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʬʽʟʠʯʥʫ ʦʩʦʙʫ, ʷʢʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ 

ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʢʦʥʢʨʝʪʥʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ. ɼʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
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ʬʽʟʠʯʥʫ ʦʩʦʙʫ ʥʘʣʝʞʘʪʴ, ʟʦʢʨʝʤʘ, ʜʘʥʽ ʧʨʦ ʾʾ ʥʘʮʽʦʥʘʣʴʥʽʩʪʴ, ʦʩʚʽʪʫ, ʩʽʤʝʡʥʠʡ 

ʩʪʘʥ, ʨʝʣʽʛʽʡʥʽ ʧʝʨʝʢʦʥʘʥʥʷ, ʩʪʘʥ ʟʜʦʨʦʚ'ʷ, ʘ ʪʘʢʦʞ ʘʜʨʝʩʘ, ʜʘʪʘ ʽ ʤʽʩʮʝ 

ʥʘʨʦʜʞʝʥʥʷ. 

ʋʢʨʘʾʥʩʴʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʦʩʪʫʧʦʚʦ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʥʦʨʤ ɭʉ, ʚʢʣʶʯʘʶʯʠ 

GDPR. ʍʦʯʘ ʮʝ ʥʝ ʻ ʫʢʨʘʾʥʩʴʢʠʡ ʥʦʨʤʘʪʠʚʥʠʡ ʘʢʪ, ʨʝʛʣʘʤʝʥʪ ʤʘʻ ʚʧʣʠʚ ʥʘ ʧʨʘʚʦʚʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ ʋʢʨʘʾʥʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʈʝʛʣʘʤʝʥʪʫ GDPR 

[11]: çʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽè ʦʟʥʘʯʘʻ ʙʫʜʴ-ʷʢʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʬʽʟʠʯʥʦʾ 

ʦʩʦʙʠ, ʷʢʫ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʯʠ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ (çʩʫʙ'ʻʢʪ ʜʘʥʠʭè); ʬʽʟʠʯʥʘ 

ʦʩʦʙʘ, ʷʢʫ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʻ ʪʘʢʦʶ ʦʩʦʙʦʶ, ʷʢʫ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, 

ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʟʦʢʨʝʤʘ, ʟʘ ʪʘʢʠʤʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ ʷʢ ʽʤ'ʷ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ, ʜʘʥʽ ʧʨʦ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ, ʦʥʣʘʡʥ-ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʘʙʦ ʟʘ 

ʦʜʥʠʤ ʯʠ ʜʝʢʽʣʴʢʦʤʘ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʬʽʟʠʯʥʦʾ, ʬʽʟʽʦʣʦʛʽʯʥʦʾ, 

ʛʝʥʝʪʠʯʥʦʾ, ʨʦʟʫʤʦʚʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ, ʢʫʣʴʪʫʨʥʦʾ ʯʠ ʩʦʮʽʘʣʴʥʦʾ ʩʫʪʥʦʩʪʽ ʪʘʢʦʾ 

ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ. 

ʋʩʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʧʦʚʠʥʥʽ 

ʜʦʟʚʦʣʷʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʦʩʦʙʠ (ʧʨʷʤʫ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ). ʈʽʟʥʽ ʢʨʘʾʥʠ ʤʘʶʪʴ 

ʨʦʟʰʠʨʝʥʽ ʢʘʪʝʛʦʨʽʾ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʉʐɸ ʪʘ ɭʉ ʜʦʜʘʶʪʴ ʜʦ 

ʮʴʦʛʦ ʽʥʪʝʨʥʝʪ-ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ, ʜʘʥʽ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʙʽʦʤʝʪʨʽʶ. 

ʋʢʨʘʾʥʩʴʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʤʘʻ ʛʘʨʤʦʥʽʟʦʚʘʥʫ ʙʘʟʫ ʟ ʥʦʨʤʘʤʠ ɭʉ ʯʝʨʝʟ ʨʝʛʫʣʷʮʽʾ 

GDPR. 

 

1.2. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ  

ɻʘʨʤʦʥʽʟʘʮʽʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩʪʘʻ 

ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʨʝʬʦʨʤʫʚʘʥʥʷ ʛʘʣʫʟʽ. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʧʨʘʚʠʣ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʜʦʚʽʨʫ ʜʦ ʦʙʽʛʫ ʜʘʥʠʭ ʪʘ ʟʤʝʥʰʠʪʠ ʧʨʘʚʦʚʫ ʬʨʘʛʤʝʥʪʘʮʽʶ (ʷʢ 

ʦʯʽʢʫʻʪʴʩʷ ʧʽʩʣʷ ʧʦʚʥʦʾ ʘʜʘʧʪʘʮʽʾ GDPR). ʈʘʟʦʤ ʟ ʪʠʤ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʜʘʥʠʭ ʚʠʤʘʛʘʻ ʚʽʜ ʬʘʭʽʚʮʽʚ ʨʦʟʨʦʙʠʪʠ ʻʜʠʥʫ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʦʨʤ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ [12]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʡ 
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ʧʦʨʽʚʥʷʥʥʷ ʧʨʘʚʦʚʠʭ ʤʦʜʝʣʝʡ ʨʽʟʥʠʭ ʢʨʘʾʥ ʟʘʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʾ 

ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʜʽʻʚʦʩʪʽ ʟʘʭʦʜʽʚ ʽʟ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

ɿʘʢʦʥʦʜʘʚʯʘ ʙʘʟʘ ʋʢʨʘʾʥʠ. ʂʦʥʩʪʠʪʫʮʽʷ ʋʢʨʘʾʥʠ (ʩʪ.32) [9] ʟʘʢʨʽʧʣʶʻ 

ʧʨʘʚʦ ʥʘ ʪʘʻʤʥʠʮʶ ʦʩʦʙʠʩʪʦʛʦ ʞʠʪʪʷ: ʟʙʽʨ, ʟʙʝʨʽʛʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʧʦʰʠʨʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʩʦʙʫ ʙʝʟ ʾʾ ʟʛʦʜʠ ʟʘʙʦʨʦʥʝʥʦ. ɺʦʥʘ 

ʛʘʨʘʥʪʫʻ ʢʦʞʥʦʤʫ ʩʫʜʦʚʠʡ ʟʘʭʠʩʪ ʧʨʘʚʘ ʥʘ ʩʧʨʦʩʪʫʚʘʥʥʷ ʥʝʜʦʩʪʦʚʽʨʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʝʙʝ ʽ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ. ʎʷ ʩʪʘʪʪʷ ʻ ʦʩʥʦʚʦʶ ʚʩʴʦʛʦ 

ʧʦʜʘʣʴʰʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʚʠʤʘʛʘʶʯʠ ʟʛʦʜʠ ʥʘ 

ʦʙʨʦʙʢʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʽʜʥʦʩʪʽ ʣʶʜʠʥʠ. ʇʦʨʷʜ ʟ ʥʝʶ ʚʘʨʪʦ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ ʩʪ.31 

ʂʦʥʩʪʠʪʫʮʽʾ ʧʨʦ ʪʘʻʤʥʠʮʶ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʽ ʩʪ.34 ʧʨʦ ʩʚʦʙʦʜʫ ʩʣʦʚʘ, ʷʢʽ 

ʫʤʦʞʣʠʚʣʶʶʪʴ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ, ʘʣʝ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʥʦʨʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ʋ 

ʮʽʣʦʤʫ ʂʦʥʩʪʠʪʫʮʽʷ ʚʩʪʘʥʦʚʣʶʻ ʧʨʠʥʮʠʧʠ ʧʨʠʚʘʪʥʦʩʪʽ ʪʘ ʙʘʣʘʥʩʫ ʤʽʞ ʧʨʘʚʦʤ ʥʘ 

ʽʥʬʦʨʤʘʮʽʶ ʡ ʟʘʭʠʩʪʦʤ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ [13]. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭè  [8] ʻ ʢʣʶʯʦʚʠʤ ʘʢʪʦʤ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʛʫʣʶʻ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʾʭ ʦʙʨʦʙʢʠ. ʉʫʙôʻʢʪʠ 

ʜʘʥʠʭ ʤʘʶʪʴ ʧʨʘʚʘ ʥʘ ʜʦʩʪʫʧ ʜʦ ʩʚʦʾʭ ʜʘʥʠʭ, ʾʭ ʦʥʦʚʣʝʥʥʷ ʯʠ ʚʠʜʘʣʝʥʥʷ, 

ʟʘʧʝʨʝʯʝʥʥʷ ʧʨʦʪʠ ʦʙʨʦʙʢʠ, ʚʽʜʢʣʠʢʘʥʥʷ ʟʛʦʜʠ. ʂʦʥʪʨʦʣʝʨʠ (ʚʦʣʦʜʽʣʴʮʽ ʙʘʟ 

ʜʘʥʠʭ) ʟʦʙʦʚôʷʟʘʥʽ ʦʪʨʠʤʫʚʘʪʠ ʟʛʦʜʫ ʥʘ ʦʙʨʦʙʢʫ, ʚʯʘʩʥʦ ʨʝʻʩʪʨʫʚʘʪʠʩʷ ʚ 

ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʙʘʟ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʝʭʥʽʯʥʠʡ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʟʘʭʠʩʪ ʜʘʥʠʭ ʽ ʧʦʚʽʜʦʤʣʷʪʠ ʋʧʦʚʥʦʚʘʞʝʥʦʛʦ ɺʈ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʙʝʟʧʝʢʠ. ɿʘ ʧʦʨʫʰʝʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʰʪʨʘʬʠ (ʩʪ. 188-39 ʂʋʧɸʇ), 

ʫ ʨʘʟʽ ʪʷʞʢʠʭ ʟʣʦʯʠʥʽʚ ï ʢʨʠʤʽʥʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ (ʩʪ. 182 ʂʂ ʋʢʨʘʾʥʠ) [14]. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʜʦʩʪʫʧ ʜʦ ʧʫʙʣʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾè [15] ʜʝʢʣʘʨʫʻ ʟʘʛʘʣʴʥʝ 

ʧʨʘʚʦ ʥʘ ʜʦʩʪʫʧ ʛʨʦʤʘʜʷʥ ʜʦ ʧʫʙʣʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʢʣʶʯʥʦ ʟ ʚʽʜʦʤʦʩʪʷʤʠ ʧʨʦ 

ʩʝʙʝ. ɺʽʥ ʚʩʪʘʥʦʚʣʶʻ ʧʨʦʮʝʜʫʨʫ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʘʣʝ ʧʨʠ 

ʮʴʦʤʫ ʦʙʤʝʞʫʻ ʜʦʩʪʫʧ ʜʦ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʨʝʪʽʭ ʦʩʽʙ ʙʝʟ ʾʭ ʟʛʦʜʠ. ʎʝʡ ʟʘʢʦʥ 

ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʦʩʘʜʦʚʮʽʚ ʟʘ ʥʝʩʚʦʻʯʘʩʥʝ ʘʙʦ ʥʝʧʨʘʚʦʤʽʨʥʝ ʥʘʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ (ʰʪʨʘʬʠ ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʛʨʠʚʝʥʴ ʟʘ ʩʪ. 212-3 ʂʋʧɸʇ). ɿʛʦʜʠ 

ʩʫʙôʻʢʪʘ ʜʘʥʠʭ ʷʢ ʪʘʢʦʾ ʮʝʡ ʟʘʢʦʥ ʥʝ ʚʠʤʘʛʘʻ, ʦʢʨʽʤ ʟʘʛʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ, 
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ʧʝʨʝʜʙʘʯʝʥʠʭ ɿʘʢʦʥʦʤ çʇʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭè ʘʙʦ ʽʥʰʠʤʠ ʘʢʪʘʤʠ [16]. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʽʥʬʦʨʤʘʮʽʶè [10] ʟʘʢʨʽʧʣʶʻ ʧʨʘʚʦ ʢʦʞʥʦʛʦ ʥʘ ʜʦʩʪʫʧ 

ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʝʙʝ ʪʘ ʩʚʦʙʦʜʫ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ. ʉʪʘʪʪʷ 11 ʧʨʷʤʦ 

ʟʘʙʦʨʦʥʷʻ ʟʙʽʨ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʚʢʣʶʯʘʶʯʠ 

ʥʘʮʽʦʥʘʣʴʥʽʩʪʴ, ʦʩʚʽʪʫ, ʟʜʦʨʦʚôʷ, ʘʜʨʝʩʫ ʪʦʱʦ) ʙʝʟ ʟʛʦʜʠ ʦʩʦʙʠ. ʉʘʥʢʮʽʾ ʟʘ 

ʧʦʨʫʰʝʥʥʷ ɿʘʢʦʥʫ ï ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʥʝʟʘʭʠʱʝʥʽ ʚʠʪʦʢʠ 

ʽʥʬʦʨʤʘʮʽʾ (ʩʪ. 182-39 ʂʧɸʇ), ʘ ʟʘ ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ ï ʱʝ ʡ ʢʨʠʤʽʥʘʣʴʥʘ (ʷʢ 

çʇʦʨʫʰʝʥʥʷ ʥʝʜʦʪʦʨʢʘʥʥʦʩʪʽ ʧʨʠʚʘʪʥʦʛʦ ʞʠʪʪʷè ʩʪ. 182 ʂʂ).  

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʝʣʝʢʪʨʦʥʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʜʦʚʽʨʯʽ 

ʧʦʩʣʫʛʠè [17] ʨʝʛʫʣʶʻ ʚʽʜʥʦʩʠʥʠ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʠʭ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʭ ʜʘʥʠʭ ʪʘ 

ʜʦʚʽʨʯʠʭ ʧʦʩʣʫʛ (ʝʣʝʢʪʨʦʥʥʽ ʧʽʜʧʠʩʠ, ʧʝʯʘʪʢʠ, ʝʣʝʢʪʨʦʥʥʽ ʯʘʩʠ ʪʘ ʽʥ.). ɺʽʥ ʩʪʚʦʨʶʻ 

ʧʨʘʚʦʚʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʦʥʥʠʭ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʭ ʜʘʥʠʭ (ʟʦʢʨʝʤʘ 

ʟʙʝʨʝʞʝʥʥʷ ʇɯɹ, ʧʘʩʧʦʨʪʥʠʭ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʽ ʻʜʠʥʦʛʦ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʨʝʻʩʪʨʫ) ʪʘ 

ʚʠʤʦʛʠ ʜʦ ʧʨʦʚʘʡʜʝʨʽʚ ʜʦʚʽʨʯʠʭ ʧʦʩʣʫʛ. ɿʘʢʦʥ ʟʦʙʦʚôʷʟʫʻ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʙʝʟʧʝʯʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʧʨʦʚʦʜʠʪʠ ʩʝʨʪʠʬʽʢʘʮʽʶ ʜʦʚʽʨʯʠʭ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʽ ʧʨʠʟʥʘʯʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʩʽʙ. ɿʘ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ 

(ʥʘʧʨʠʢʣʘʜ, ʥʝʥʘʜʘʥʥʷ ʟʚʽʪʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʭʠʩʪʫ ʜʘʥʠʭ) ʧʝʨʝʜʙʘʯʝʥʽ ʩʘʥʢʮʽʾ: 

ʰʪʨʘʬʠ ʘʙʦ ʘʥʫʣʶʚʘʥʥʷ ʘʪʝʩʪʘʪʘ ʜʦʚʽʨʯʦʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ. ʎʝʡ ɿʘʢʦʥ ʧʽʜʩʠʣʶʻ 

ʟʘʭʠʩʪ ʇɼ ʫ ʮʠʬʨʦʚʦʤʫ ʦʙʽʛʫ (ʦʙʦʚôʷʟʦʢ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʯʝʨʝʟ ɭʜʠʥʠʡ ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨ ï ɭɺɯɼ, ʰʠʬʨʫʚʘʥʥʷ ʪʦʱʦ). 

ɿʘʢʦʥʦʜʘʚʯʘ ʙʘʟʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. ʈʝʛʣʘʤʝʥʪ (ɭʉ) 2016/679. 

çɿʘʛʘʣʴʥʠʡ ʨʝʛʣʘʤʝʥʪ ʟʘʭʠʩʪʫ ʜʘʥʠʭè [11] ï ʦʩʥʦʚʥʠʡ ʟʘʢʦʥ ɭʉ ʟ ʇɼ. ɺʽʥ 

ʚʩʪʘʥʦʚʣʶʻ ʻʜʠʥʽ ʧʨʘʚʠʣʘ ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ ɭʉ. GDPR 

ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʙʫʜʴ-ʷʢʫ ʦʨʛʘʥʽʟʘʮʽʶ, ʱʦ ʦʙʨʦʙʣʷʻ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʛʨʦʤʘʜʷʥ 

ɭʉ (ʥʘʚʽʪʴ ʟʘ ʢʦʨʜʦʥʦʤ). ʇʨʘʚʘ ʩʫʙôʻʢʪʘ ʜʘʥʠʭ ʧʦ GDPR ʜʫʞʝ ʰʠʨʦʢʽ: ʜʦʩʪʫʧ ʜʦ 

ʩʚʦʾʭ ʜʘʥʠʭ, ʾʭ ʚʠʧʨʘʚʣʝʥʥʷ, ʚʠʜʘʣʝʥʥʷ (çʧʨʘʚʦ ʙʫʪʠ ʟʘʙʫʪʠʤè), ʦʙʤʝʞʝʥʥʷ 

ʦʙʨʦʙʢʠ, ʧʝʨʝʥʝʩʝʥʥʷ ʜʘʥʠʭ ʫ ʽʥʰʠʡ ʬʦʨʤʘʪ, ʟʘʧʝʨʝʯʝʥʥʷ ʧʨʦʪʠ ʦʙʨʦʙʢʠ (ʘʙʦ 

ʧʨʦʪʠ ʧʨʷʤʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʥʪʘʢʪʽʚ). ʈʝʛʣʘʤʝʥʪ ʪʘʢʦʞ ʛʘʨʘʥʪʫʻ ʧʨʘʚʦ ʦʩʦʙʠ 

ʥʘ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ. ɿʦʙʦʚôʷʟʘʥʥʷ ʢʦʥʪʨʦʣʝʨʽʚ: ʚʦʥʠ ʤʘʶʪʴ ʯʽʪʢʦ 
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ʧʦʚʽʜʦʤʣʷʪʠ ʧʨʦ ʤʝʪʫ ʦʙʨʦʙʢʠ, ʟʘʢʦʥʥʽ ʧʽʜʩʪʘʚʠ (ʟʦʢʨʝʤʘ ï ʟʛʦʜʠ), ʟʙʝʨʽʛʘʪʠ 

ʤʽʥʽʤʫʤ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭʥʶ ʙʝʟʧʝʢʫ (ʰʠʬʨʫʚʘʥʥʷ, ʨʝʛʫʣʷʨʥʠʡ ʘʫʜʠʪ). ʇʨʠ 

ʧʦʪʨʝʙʽ ï ʧʨʦʚʦʜʠʪʠ DPIA (ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʥʘ ʧʨʠʚʘʪʥʽʩʪʴ) ʽ ʧʨʠʟʥʘʯʘʪʠ DPO. ʋ 

ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ ï ʦʙʦʚôʷʟʦʢ ʧʦʚʽʜʦʤʠʪʠ ʥʘʮʽʦʥʘʣʴʥʠʡ ʦʨʛʘʥ (Data 

Protection Authority) ʥʝ ʧʽʟʥʽʰʝ ʥʽʞ ʟʘ 72 ʛʦʜʠʥʠ. ʅʘʛʣʷʜʦʚʠʡ ʦʨʛʘʥ ï 

ʥʘʮʽʦʥʘʣʴʥʠʡ DPA (ʫ ʪ.ʯ. ʻʜʠʥʠʡ ɭʚʨʦʧʝʡʩʴʢʠʡ ʜʝʧʘʨʪʘʤʝʥʪ ʟʘʭʠʩʪʫ ʜʘʥʠʭ), ʷʢʠʡ 

ʤʦʞʝ ʧʝʨʝʚʽʨʷʪʠ ʪʘ ʥʘʢʣʘʜʘʪʠ ʩʘʥʢʮʽʾ. ʉʘʥʢʮʽʾ: ʨʝʛʣʘʤʝʥʪ ʟʘʜʘʻ ʩʫʚʦʨʠʡ ʰʪʨʘʬ ï 

ʜʦ 20 ʤʣʥ ú ʘʙʦ 4% ʩʚʽʪʦʚʦʛʦ ʦʙʦʨʦʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʚʠʱʫ ʩʫʤʫ). GDPR ʩʪʦʩʫʻʪʴʩʷ 

ʦʙʦʭ ʩʝʢʪʦʨʽʚ (ʧʨʠʚʘʪʥʠʡ, ʧʫʙʣʽʯʥʠʡ), ʚʢʣʶʯʘʻ ʝʢʩʪʝʨʠʪʦʨʽʘʣʴʥʫ ʜʽʶ (ʜʣʷ 

ʢʦʤʧʘʥʽʡ ʟʘ ʤʝʞʘʤʠ ɭʉ, ʷʢʱʦ ʚʦʥʠ ʦʙʨʦʙʣʷʶʪʴ ʜʘʥʽ ʛʨʦʤʘʜʷʥ ɭʉ) [18-19]. 

ɼʠʨʝʢʪʠʚʘ 2002/58/EC çʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡè (ePrivacy) [20]. ʎʝʡ ʘʢʪ ʜʦʧʦʚʥʶʻ GDPR ʫ ʩʬʝʨʽ ʦʥʣʘʡʥ- ʽ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ɺʽʥ ʦʭʦʧʣʶʻ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ ʪʘ ʽʥʪʝʨʥʝʪ-ʧʦʩʣʫʛʠ, 

ʨʝʛʫʣʶʶʯʠ ʟʘʭʠʩʪ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ñcookiesò 

ʪʘ ʧʦʜʽʙʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʨʘʚʘ ʩʫʙôʻʢʪʽʚ ï ʮʝ ʥʘʩʘʤʧʝʨʝʜ ʧʨʘʚʦ ʥʘ ʥʝʜʦʪʦʨʢʘʥʥʽʩʪʴ 

ʢʦʤʫʥʽʢʘʮʽʡ (ʟʘʙʦʨʦʥʘ ʧʝʨʝʭʦʧʣʝʥʥʷ, ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʙʝʟ ʟʛʦʜʠ) ʪʘ ʟʘʭʠʩʪ 

çʪʨʘʬʽʢ-ʜʘʥʠʭè (ʦʧʝʨʘʪʦʨ ʥʝ ʧʦʚʠʥʝʥ ʟʙʝʨʽʛʘʪʠ ʾʭ ʜʦʚʰʝ, ʥʽʞ ʧʦʪʨʽʙʥʦ). 

ʆʙʦʚôʷʟʢʠ ʢʦʥʪʨʦʣʝʨʽʚ (ʧʨʦʚʘʡʜʝʨʽʚ): ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʝʭʥʽʯʥʫ ʙʝʟʧʝʢʫ ʤʝʨʝʞʝʚʠʭ 

ʧʦʩʣʫʛ, ʽʥʬʦʨʤʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦ ʟʥʘʯʥʽ ʨʠʟʠʢʠ (ʚʽʨʫʩʠ ʪʦʱʦ), ʦʪʨʠʤʫʚʘʪʠ 

ʟʛʦʜʫ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ cookie (ʷʢʘ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ GDPR ʟʛʦʜʠ). 

ʉʘʥʢʮʽʾ: ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʟʘʢʦʥʘʤʠ (ʯʘʩʪʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʝʣʠʢʽ 

ʰʪʨʘʬʠ ʜʣʷ ʧʦʨʫʰʥʠʢʽʚ privacy-ʧʨʘʢʪʠʢ ʧʨʦʚʘʡʜʝʨʽʚ). ɼʠʨʝʢʪʠʚʘ ʦʭʦʧʣʶʻ ʩʝʢʪʦʨ 

ʟʚôʷʟʢʫ (ʪʝʣʝʬʦʥʠ, ʽʥʪʝʨʥʝʪ) ʽ ʧʦʰʠʨʶʻ ʧʨʘʚʠʣʦ çʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤè. 

ɼʠʨʝʢʪʠʚʘ 2016/680 (Law Enforcement Directive, ɭʉ) [21] ʨʝʛʫʣʶʻ ʦʙʨʦʙʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʦʨʛʘʥʘʤʠ ʧʨʘʚʦʧʦʨʷʜʢʫ (ʧʦʣʽʮʽʷ, ʧʨʦʢʫʨʘʪʫʨʘ, ʩʫʜʠ) ʟ ʤʝʪʦʶ 

ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʟʣʦʯʠʥʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ GDPR, ʚʦʥʘ ʧʦʰʠʨʶʻʪʴʩʷ 

ʚʠʢʣʶʯʥʦ ʥʘ ʜʘʥʽ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʣʦʯʠʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ (ʧʦʪʝʥʮʽʡʥʽ ʧʽʜʦʟʨʶʚʘʥʽ, 

ʟʘʩʫʜʞʝʥʽ, ʞʝʨʪʚʠ ʪʦʱʦ). ʇʨʘʚʘ ʩʫʙôʻʢʪʽʚ ʟʘ LED ʚʢʣʶʯʘʶʪʴ ʧʨʘʚʦ ʙʫʪʠ 
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ʧʦʽʥʬʦʨʤʦʚʘʥʠʤʠ (ʽʤôʷ ʢʦʥʪʨʦʣʝʨʘ, ʤʝʪʘ ʦʙʨʦʙʢʠ, ʧʨʘʚʦ ʥʘ ʩʢʘʨʛʫ), ʧʨʘʚʦ 

ʜʦʩʪʫʧʫ ʜʦ ʩʚʦʾʭ ʜʘʥʠʭ, ʚʠʧʨʘʚʣʝʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʦʙʨʦʙʢʠ. ʉʘʥʢʮʽʾ: 

ʜʠʨʝʢʪʠʚʘ ʚʠʤʘʛʘʻ, ʱʦʙ ʢʨʘʾʥʠ-ʯʣʝʥʠ ʚʚʝʣʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʯʠ ʢʨʠʤʽʥʘʣʴʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʨʫʰʝʥʥʷ (ʚ ɭʉ ʟʘʟʚʠʯʘʡ ʮʝ ʰʪʨʘʬʠ ʘʙʦ ʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʩʪʷʛʥʝʥʥʷ ʟʘ ʥʘʮʽʦʥʘʣʴʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ) [22]. 

ɿʘʢʦʥʦʜʘʚʯʘ ʙʘʟʘ ʉʐɸ. Privacy Act of 1974 (U.S.) [23] ï ʬʝʜʝʨʘʣʴʥʠʡ 

ʟʘʢʦʥ, ʱʦ ʨʝʛʫʣʶʻ ʟʙʽʨ ʪʘ ʦʙʽʛ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ ʉʐɸ. ɺʽʥ ʚʠʤʘʛʘʻ ʚʽʜ ʫʨʷʜʦʚʠʭ ʚʽʜʦʤʩʪʚ ʚʝʩʪʠ ʩʠʩʪʝʤʠ ʟʘʧʠʩʽʚ ʧʨʦ ʦʩʽʙ 

(systems of records) ʽ ʧʫʙʣʽʢʫʚʘʪʠ ʾʭ ʦʧʠʩ ʫ çFederal Registerè. ʇʨʘʚʘ ʩʫʙôʻʢʪʘ: 

ʙʫʜʴ-ʷʢʠʡ ʛʨʦʤʘʜʷʥʠʥ ʘʙʦ ʧʦʩʪʽʡʥʠʡ ʤʝʰʢʘʥʝʮʴ ʉʐɸ ʤʘʻ ʧʨʘʚʦ ʦʪʨʠʤʘʪʠ ʢʦʧʽʾ 

ʩʚʦʾʭ ʟʘʧʠʩʽʚ, ʚʠʤʘʛʘʪʠ ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʪʦʯʥʦʩʪʝʡ. ɿʦʙʦʚôʷʟʘʥʥʷ ʢʦʥʪʨʦʣʝʨʽʚ 

(ʫʨʷʜʦʚʽ ʫʩʪʘʥʦʚʠ): ʟʙʠʨʘʪʠ ʜʘʥʽ ʣʠʰʝ ʟʘ ʟʘʢʦʥʥʦʶ ʤʝʪʦʶ, ʧʦʚʽʜʦʤʣʷʪʠ ʦʩʦʙʫ ʧʨʦ 

ʤʝʪʫ ʟʙʦʨʫ, ʥʝ ʨʦʟʛʦʣʦʰʫʚʘʪʠ ʟʘʧʠʩʠ ʙʝʟ ʟʛʦʜʠ (ʟ 12 ʚʠʢʣʶʯʝʥʥʷʤʠ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʘʚʦʦʭʦʨʦʥʥʽ ʟʘʧʠʪʠ). ʉʘʥʢʮʽʾ: ʟʘ ʥʝʧʨʘʚʦʤʽʨʥʝ ʨʦʟʛʦʣʦʰʝʥʥʷ ï ʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʩʘʥʢʮʽʾ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʰʪʨʘʬʠ, ʘ ʟʘ ʚʯʠʥʝʥʥʷ ʟʣʦʯʠʥʫ (ʧʦʨʫʰʝʥʥʷ ʟʘʢʦʥʫ) ï 

ʢʨʠʤʽʥʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. ɺʠʪʦʢʠ ʜʘʥʠʭ ʨʝʛʫʣʶʶʪʴʩʷ ʟʘʛʘʣʴʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ ʟʘʢʦʥʫ ï ʥʘʧʨʠʢʣʘʜ, ʨʦʟʛʦʣʦʰʝʥʥʷ ʙʝʟ ʟʛʦʜʠ ʩʫʚʦʨʦ ʟʘʙʦʨʦʥʝʥʝ. 

Health Insurance Portability and Accountability Act (HIPAA, 1996) [24] ï 

ʬʝʜʝʨʘʣʴʥʠʡ ʟʘʢʦʥ ʧʨʦ ʟʘʭʠʩʪ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʁʦʛʦ Privacy Rule ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʭʠʩʪ ʚʩʽʭ çʽʥʜʠʚʽʜʫʘʣʴʥʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭè (Protected Health 

Information ï PHI), ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʧʘʮʽʻʥʪʽʚ. ʆʙʦʚôʷʟʢʠ ʢʦʥʪʨʦʣʝʨʽʚ: 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ PHI (ʰʠʬʨʫʚʘʥʥʷ, 

ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ), ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʫʚʘʪʠ ʧʘʮʽʻʥʪʽʚ ʧʨʦ ʩʚʦʾ ʧʨʘʢʪʠʢʠ ʧʨʠʚʘʪʥʦʩʪʽ 

(ʧʫʙʣʽʢʫʶʯʠ çNotice of Privacy Practicesè). ʇʝʨʝʜʙʘʯʝʥʦ ʩʫʚʦʨʽ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʨʦʟʢʨʠʪʪʷ ʜʘʥʠʭ ʧʨʦ ʧʘʮʽʻʥʪʘ ʙʝʟ ʡʦʛʦ ʟʛʦʜʠ (ʦʢʨʽʤ ʚʠʧʘʜʢʽʚ ʣʽʢʫʚʘʥʥʷ, 

ʚʠʩʪʘʚʣʝʥʥʷ ʨʘʭʫʥʢʽʚ ʪʦʱʦ). ʉʘʥʢʮʽʾ: ʰʪʨʘʬʠ ʜʦ $50 000 ʟʘ ʽʥʮʠʜʝʥʪ (ʤʘʢʩʠʤʫʤ 

$1,5 ʤʣʥ ʥʘ ʨʽʢ ʜʣʷ ʦʜʥʦʛʦ ʪʠʧʫ ʧʦʨʫʰʝʥʥʷ), ʤʦʞʣʠʚʝ ʢʨʠʤʽʥʘʣʴʥʝ 

ʧʝʨʝʩʣʽʜʫʚʘʥʥʷ ʟʘ ʟʣʽʩʥʝ ʧʦʨʫʰʝʥʥʷ. ɼʽʻ ʥʘ ʧʨʠʚʘʪʥʽ ʡ ʜʝʨʞʘʚʥʽ ʤʝʜʠʯʥʽ 

ʫʩʪʘʥʦʚʠ. 
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Childrenôs Online Privacy Protection Act (COPPA, 1998) [25] ï ʟʘʢʦʥ ʧʨʦ 

ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʜʽʪʝʡ. ʇʨʘʚʘ: ʜʘʻ ʙʘʪʴʢʘʤ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʠʤ, ʷʢʽ ʜʘʥʽ 

ʧʨʦ ʜʽʪʝʡ ʜʦ 13 ʨʦʢʽʚ ʟʙʠʨʘʶʪʴ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʠ. ʆʙʦʚôʷʟʢʠ ʢʦʥʪʨʦʣʝʨʽʚ 

(ʦʧʝʨʘʪʦʨʽʚ ʩʘʡʪʽʚ/ʜʦʜʘʪʢʽʚ ʜʣʷ ʜʽʪʝʡ): ʧʝʨʝʜ ʟʙʦʨʦʤ ʙʫʜʴ-ʷʢʦʾ çʦʩʦʙʠʩʪʦ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾè ʚʽʜ ʜʠʪʠʥʠ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʧʝʨʝʚʽʨʝʥʫ ʟʛʦʜʫ 

ʙʘʪʴʢʽʚ (verifiable parental consent). ʆʧʝʨʘʪʦʨʠ ʤʘʶʪʴ ʧʫʙʣʽʢʫʚʘʪʠ ʯʽʪʢʽ ʧʦʣʽʪʠʢʠ 

ʧʨʠʚʘʪʥʦʩʪʽ ʪʘ ʣʠʰʝ ʟʙʠʨʘʪʠ ʤʽʥʽʤʫʤ ʜʘʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʩʝʨʚʽʩʫ. ʅʘʛʣʷʜ: 

ʌʝʜʝʨʘʣʴʥʘ ʢʦʤʽʩʽʷ ʟʽ ʟʚôʷʟʢʫ (FTC). ʉʘʥʢʮʽʾ: ʟʘ ʧʦʨʫʰʝʥʥʷ ʟʘʢʦʥʫ ï ʰʪʨʘʬʠ ʜʦ 

$50 000 ʟʘ ʽʥʮʠʜʝʥʪ.  

ɿʘʢʦʥʦʜʘʚʯʘ ʙʘʟʘ ʂʘʥʘʜʠ. PIPEDA (Personal Information Protection and 

Electronic Documents Act, 2000) [26] ï ʬʝʜʝʨʘʣʴʥʠʡ ʟʘʢʦʥ ʂʘʥʘʜʠ. ɺʽʥ 

ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʩʽ ʧʨʠʚʘʪʥʽ ʢʦʤʧʘʥʽʾ ʽ ʥʝʫʨʷʜʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʢʦʤʝʨʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʂʘʥʘʜʽ. ʇʨʘʚʘ ʩʫʙôʻʢʪʽʚ: ʜʦʩʪʫʧ ʜʦ ʚʣʘʩʥʠʭ ʟʘʧʠʩʽʚ, ʧʨʘʚʦ 

ʚʠʧʨʘʚʠʪʠ ʥʝʪʦʯʥʽ ʜʘʥʽ, ʧʨʘʚʦ ʟʥʘʪʠ, ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ. ʆʙʦʚôʷʟʢʠ 

ʢʦʥʪʨʦʣʝʨʽʚ (ʙʽʟʥʝʩʽʚ): ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ, ʧʦʚʽʜʦʤʣʷʪʠ ʢʣʽʻʥʪʽʚ 

ʧʨʦ ʮʽʣʴ ʟʙʦʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʙʤʝʞʫʚʘʪʠ ʟʙʽʨ ʤʽʥʽʤʘʣʴʥʦ 

ʥʝʦʙʭʽʜʥʠʤ ʦʙʩʷʛʦʤ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʫʚʘʪʠ ʟʛʦʜʫ (ʟʘʟʚʠʯʘʡ ʥʝʷʚʥʫ ʘʙʦ ʷʚʥʫ) ʧʝʨʝʜ 

ʦʙʨʦʙʢʦʶ. ʇʨʘʮʽʚʥʠʢʠ, ʱʦ ʢʝʨʫʶʪʴ ʧʝʨʩʦʥʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʤʘʶʪʴ 

ʧʨʦʚʦʜʠʪʠ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ, ʰʠʬʨʫʚʘʪʠ ʜʘʥʽ, ʽʥʬʦʨʤʫʚʘʪʠ ʧʨʦ ʦʙʨʦʙʢʫ. ʉʘʥʢʮʽʾ: 

ʙʽʟʥʝʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʪʷʛʥʝʥʽ ʜʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʰʪʨʘʬʽʚ (ʜʦ C$100 000 ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʟʣʦʯʠʥʫ) ʘʙʦ ʜʦ ʜʦʛʦʚʦʨʫ ʚʠʧʣʘʪʠ ʚʽʜʰʢʦʜʫʚʘʥʥʷ. 

Privacy Act (ʂʘʥʘʜʘ, 1983) [27] ï ʬʝʜʝʨʘʣʴʥʠʡ ʟʘʢʦʥ ʧʨʦ ʟʘʭʠʩʪ ʦʩʦʙʠʩʪʠʭ 

ʜʘʥʠʭ ʛʨʦʤʘʜʷʥ, ʷʢʠʤʠ ʦʧʝʨʫʻ ʫʨʷʜ ʂʘʥʘʜʠ. ɺʽʥ ʧʦʜʽʙʥʠʡ ʜʦ Privacy Act ʉʐɸ: 

ʚʩʪʘʥʦʚʣʶʻ ʧʨʘʚʠʣʘ, ʟʘ ʷʢʠʤʠ ʜʝʨʞʘʚʥʽ ʫʩʪʘʥʦʚʠ ʟʙʠʨʘʶʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, 

ʨʦʟʢʨʠʚʘʶʪʴ ʽ ʟʙʝʨʽʛʘʶʪʴ ʇɼ ʛʨʦʤʘʜʷʥ. ʇʨʘʚʘ: ʛʨʦʤʘʜʷʥʠʥ ʘʙʦ ʧʦʩʪʽʡʥʠʡ ʞʠʪʝʣʴ 

ʤʘʻ ʧʨʘʚʦ ʦʪʨʠʤʘʪʠ ʢʦʧʽʶ ʩʚʦʾʭ ʜʘʥʠʭ ʚ ʜʝʨʞʘʚʥʠʭ ʨʝʻʩʪʨʘʭ ʽ ʚʠʤʘʛʘʪʠ 

ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ. ʉʘʥʢʮʽʾ: ʟʘ ʟʣʦʚʞʠʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ï ʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʟʘʭʦʜʠ ʧʨʦʪʠ ʜʝʨʞʩʣʫʞʙʦʚʮʽʚ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʰʪʨʘʬʠ, ʢʨʠʤʽʥʘʣʴʥʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʥʝʟʘʢʦʥʥʝ ʨʦʟʛʦʣʦʰʝʥʥʷ.  
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ʆʪʞʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ 

ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʨʽʟʥʽ ʢʨʘʾʥʠ ʨʦʟʨʦʙʠʣʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʢʪʠ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʧʨʘʚʘ ʩʫʙôʻʢʪʽʚ ʜʘʥʠʭ, ʟʦʙʦʚôʷʟʘʥʥʷ ʢʦʥʪʨʦʣʝʨʽʚ, ʢʦʤʧʝʪʝʥʮʽʾ 

ʥʘʛʣʷʜʦʚʠʭ ʦʨʛʘʥʽʚ, ʘ ʪʘʢʦʞ ʩʘʥʢʮʽʾ ʟʘ ʧʦʨʫʰʝʥʥʷ ʪʘ ʫʤʦʚʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 

ʚʠʪʽʢ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ [28-32] ʩʬʦʨʤʫʻʤʦ ʧʦʨʽʚʥʷʣʴʥʫ ʪʘʙʣʠʮʶ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

(ʪʘʙʣ.1.1). 

ʊʘʙʣʠʮʷ 1.1 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ 

ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ɸʩʧʝʢʪ ʋʢʨʘʾʥʘ (ɿʘʢʦʥ 

ʧʨʦ ʟʘʭʠʩʪ 

ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ) 

ɭʉ (GDPR) ʉʐɸ (CPRA, 

HIPAA, ʽʥʰʽ) 

ʂʘʥʘʜʘ 

(PIPEDA) 

1 2 3 4 5 

1. ɺʠʟʥʘʯʝʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ 

ʇʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ 

 ʚʽʜʦʤʦʩʪʽ ʯʠ 

ʩʫʢʫʧʥʽʩʪʴ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ 

ʬʽʟʠʯʥʫ ʦʩʦʙʫ, 

ʷʢʘ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ 

ʘʙʦ ʤʦʞʝ ʙʫʪʠ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ 

ɼʝʪʘʣʴʥʦ 

ʚʠʟʥʘʯʝʥʦ: ʙʫʜʴ-

ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʫ 

ʦʩʦʙʫ 

(ʚʢʣʶʯʘʶʯʠ 

ʦʥʣʘʡʥ-

ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ, 

IP, ʙʽʦʤʝʪʨʽʶ) 

ʈʽʟʥʠʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʘʢʪʫ: ʽʤʝʥʘ, 

ʘʜʨʝʩʠ, SSN, 

ʙʽʦʤʝʪʨʽʷ, ʘʣʝ 

ʥʝʤʘʻ ʻʜʠʥʦʛʦ 

ʜʝʬʽʥʽʪʠʚʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ 

ʆʩʦʙʠʩʪʘ 

ʽʥʬʦʨʤʘʮʽʷ: 

ʙʫʜʴ-ʷʢʽ ʜʘʥʽ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʦʩʦʙʫ 

2. ʂʘʪʝʛʦʨʽʾ 

ʯʫʪʣʠʚʠʭ ʜʘʥʠʭ 

ʏʫʪʣʠʚʽ 

ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ 

(ʨʘʩʦʚʘ 

ʥʘʣʝʞʥʽʩʪʴ, 

ʧʦʣʽʪʠʯʥʽ 

ʧʦʛʣʷʜʠ, ʨʝʣʽʛʽʷ, 

ʟʜʦʨʦʚ'ʷ, ʩʪʘʪʝʚʝ 

ʞʠʪʪʷ) 

ʈʦʟʰʠʨʝʥʠʡ 

ʧʝʨʝʣʽʢ special 

categories: 

ʝʪʥʽʯʥʝ 

ʧʦʭʦʜʞʝʥʥʷ, 

ʙʽʦʤʝʪʨʽʷ, 

ʛʝʥʝʪʠʯʥʽ, 

ʧʦʣʽʪʠʯʥʽ, 

ʨʝʣʽʛʽʡʥʽ ʜʘʥʽ 

ʪʦʱʦ 

ʏʫʪʣʠʚʽ ʜʘʥʽ 

ʨʝʛʫʣʶʶʪʴʩʷ 

ʛʘʣʫʟʝʚʠʤʠ 

ʘʢʪʘʤʠ (HIPAA 

 ʟʜʦʨʦʚôʷ, 

GLBA  

ʬʽʥʘʥʩʠ), ʚ 

ʻʜʠʥʦʤʫ ʟʘʢʦʥʽ 

 ʥʝʧʦʚʥʦ 

ʏʫʪʣʠʚʘ 

ʽʥʬʦʨʤʘʮʽʷ 

ʚʠʟʥʘʯʝʥʘ, ʘʣʝ 

ʧʝʨʝʣʽʢ 

ʦʙʤʝʞʝʥʠʡ 

(ʟʜʦʨʦʚôʷ, 

ʬʽʥʘʥʩʠ, 

ʨʘʩʦʚʘ 

ʥʘʣʝʞʥʽʩʪʴ) 

3. ʇʨʘʚʦʚʽ 

ʧʽʜʩʪʘʚʠ ʜʣʷ 

ʦʙʨʦʙʢʠ 

ɿʛʦʜʘ ʩʫʙôʻʢʪʘ, 

ʚʠʢʦʥʘʥʥʷ 

ʜʦʛʦʚʦʨʫ, 

ʟʘʢʦʥʦʜʘʚʯʘ 

ʚʠʤʦʛʘ, ʟʘʭʠʩʪ 

ʽʥʪʝʨʝʩʽʚ 

ʏ̔ ʪʢ̔ ʧʨʘʚʦʚ ̔

ʧʽʜʩʪʘʚʠ (ʟʛʦʜʘ, 

ʢʦʥʪʨʘʢʪ, ʧʨʘʚʦʚʽ 

ʟʦʙʦʚôʷʟʘʥʥʷ, 

ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʽ 

ʽʥʪʝʨʝʩʠ, 

ʩʫʩʧʽʣʴʥʠʡ 

ʽʥʪʝʨʝʩ, ʟʘʢʦʥʥʽ 

ʽʥʪʝʨʝʩʠ) 

ɺ ʦʩʥʦʚʥʦʤʫ  

ʟʛʦʜʘ ʘʙʦ 

ʩʧʝʮʽʘʣʴʥʽ 

ʛʘʣʫʟʝʚʽ ʚʠʥʷʪʢʠ 

ɿʛʦʜʘ ʦʩʥʦʚʥʘ, 

ʤʦʞʣʠʚʽ 

ʚʠʥʷʪʢʠ ʜʣʷ 

ʜʦʛʦʚʽʨʥʠʭ 

ʟʦʙʦʚ'ʷʟʘʥʴ ʘʙʦ 

ʟʘʢʦʥʥʠʭ ʮʽʣʝʡ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.1 

1 2 3 4 5 

4. ʇʨʘʚʘ ʩʫʙ'ʻʢʪʘ 

ʜʘʥʠʭ 

ʇʨʘʚʦ ʜʦʩʪʫʧʫ, 

ʚʠʧʨʘʚʣʝʥʥʷ, 

ʙʣʦʢʫʚʘʥʥʷ, 

ʚʠʜʘʣʝʥʥʷ 

ʇʦʚʥʠʡ ʥʘʙʽʨ 

ʧʨʘʚ: ʜʦʩʪʫʧ, 

ʚʠʧʨʘʚʣʝʥʥʷ, 

ʩʪʠʨʘʥʥʷ, 

ʦʙʤʝʞʝʥʥʷ 

ʦʙʨʦʙʢʠ,  

ʟʘʧʝʨʝʯʝʥʥʷ 

ʆʙʤʝʞʝʥʽ ʧʨʘʚʘ, 

ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʘʣʫʟʽ (HIPAA  

ʤʝʜʠʯʥʽ  ʜʘʥ̔, 

CCPA  

ʦʙʤʝʞʝʥʝ ʧʨʘʚʦ 

ʥʘ ʩʪʠʨʘʥʥʷ) 

ɼʦʩʪʫʧ, 

ʚʠʧʨʘʚʣʝʥʥʷ, 

ʦʙʤʝʞʝʥʝ 

ʧʨʘʚʦ 

ʚʠʜʘʣʝʥʥʷ, 

ʚʽʜʛʫʢ ʟʛʦʜʠ 

5. ʇʦʚʽʜʦʤʣʝʥʥʷ 

ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ɺʠʤʦʛʘ 

ʧʦʚʽʜʦʤʣʷʪʠ 

ʨʝʛʫʣʷʪʦʨʘ ʪʘ 

ʩʫʙôʻʢʪʽʚ ʜʘʥʠʭ ʫ 

ʚʠʧʘʜʢʫ ʟʥʘʯʥʦʾ 

ʰʢʦʜʠ 

ʆʙʦʚôʷʟʢʦʚʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʧʨʦʪʷʛʦʤ 72 

ʛʦʜʠʥ 

ʨʝʛʫʣʷʪʦʨʫ, ʷʢʱʦ 

ʻ ʨʠʟʠʢ ʧʨʘʚ 

ʩʫʙôʻʢʪʽʚ 

ɿʘʣʝʞʠʪʴ ʚʽʜ 

ʰʪʘʪʫ 

(ʥʘʧʨʠʢʣʘʜ, 

ʂʘʣʽʬʦʨʥʽʷ  

ʦʙʦʚôʷʟʢʦʚʦ), 

ʜʣʷ HIPAA  60 

ʜʥʽʚ 

ɺʠʤʦʛʘ 

ʧʦʚʽʜʦʤʣʷʪʠ 

ʧʨʦ ʩʝʨʡʦʟʥʽ 

ʽʥʮʠʜʝʥʪʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʘʩʰʪʘʙʫ 

6. ʆʮʽʥʢʘ ʚʧʣʠʚʫ 

(DPIA) 

ɺʠʤʦʛʠ ʚʽʜʩʫʪʥʽ 

(ʥʝʤʘʻ ʪʝʨʤʽʥʫ 

DPIA) 

DPIA 

ʦʙʦʚôʷʟʢʦʚʘ ʜʣʷ 

ʨʠʟʠʢʦʚʘʥʠʭ 

ʦʙʨʦʙʦʢ 

ɺʽʜʩʫʪʥʷ ʻʜʠʥʘ 

ʚʠʤʦʛʘ DPIA, 

ʽʥʢʦʣʠ 

ʚʠʤʘʛʘʻʪʴʩʷ 

ʛʘʣʫʟʝʚʠʤʠ 

ʘʢʪʘʤʠ 

ɺʠʤʦʛʘ 

ʬʦʨʤʘʣʴʥʦʛʦ 

DPIA ʚʽʜʩʫʪʥʷ 

7. ʇʨʠʥʮʠʧʠ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ɿʘʢʦʥʥʽʩʪʴ, 

ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ, 

ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ɿʘʢʦʥʥʽʩʪʴ, 

ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ, 

ʧʨʦʟʦʨʽʩʪʴ, 

ʤʽʥʽʤʽʟʘʮʽʷ ʜʘʥʠʭ, 

ʦʙʤʝʞʝʥʥʷ 

ʟʙʝʨʽʛʘʥʥʷ, 

ʮʽʣʽʩʥʽʩʪʴ, 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ 

ɺʘʨʽʶʶʪʴʩʷ, 

ʟʜʝʙʽʣʴʰʦʛʦ ʚ 

ʨʘʤʢʘʭ 

ñʨʦʟʫʤʥʠʭ 

ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠò 

ʪʘ ñʤʽʥʽʤʽʟʘʮʽʾ 

ʟʙʦʨʫò 

ʉʭʦʞʽ ʜʦ 

GDPR: 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ 

ʮʽʣʽ, 

ʤʽʥʽʤʽʟʘʮʽʷ 

ʟʙʦʨʫ, ʙʝʟʧʝʢʘ 

8. 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

(Accountability) 

ɺʠʟʥʘʯʝʥʥʷ 

ʚʦʣʦʜʽʣʴʮʷ ʪʘ 

ʨʦʟʧʦʨʷʜʥʠʢʘ, 

ʨʝʻʩʪʨʘʮʽʷ ʙʘʟ 

ʜʘʥʠʭ 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ: 

ʚʝʜʝʥʥʷ ʨʝʻʩʪʨʽʚ 

ʦʙʨʦʙʢʠ, DPO, 

ʜʝʤʦʥʩʪʨʘʮʽʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʇʨʷʤʠʡ 

ʦʙʦʚôʷʟʦʢ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʨʽʜʢʦ 

ʟʘʬʽʢʩʦʚʘʥʠʡ, 

ʟʜʝʙʽʣʴʰʦʛʦ 

ʨʝʛʫʣʶʻʪʴʩʷ 

ʯʝʨʝʟ ʰʪʨʘʬʠ 

ʆʙʦʚôʷʟʦʢ 

ʜʝʤʦʥʩʪʨʫʚʘʪʠ 

ʜʦʪʨʠʤʘʥʥʷ 

ʧʨʠʥʮʠʧʽʚ 

ʟʘʭʠʩʪʫ ʜʘʥʠʭ 

9. ʇʝʨʝʜʘʯʘ 

ʜʘʥʠʭ ʟʘ ʢʦʨʜʦʥ 

ʄʦʞʣʠʚʘ ʟʘ 

ʫʤʦʚʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʜʝʢʚʘʪʥʦʛʦ 

ʨʽʚʥʷ ʟʘʭʠʩʪʫ 

ʏʽʪʢʽ ʤʝʭʘʥʽʟʤʠ: 

ʘʜʝʢʚʘʪʥʽʩʪʴ, 

ʩʪʘʥʜʘʨʪʥʽ 

ʜʦʛʦʚʽʨʥʽ 

ʧʦʣʦʞʝʥʥʷ, BCR 

ɺʽʜʩʫʪʥʷ ʻʜʠʥʘ 

ʩʠʩʪʝʤʘ, ʢʦʞʝʥ 

ʘʢʪ (ʥʘʧʨʠʢʣʘʜ, 

Privacy Shield 

ʜʣʷ ɭʉ-ʉʐɸ, 

ʱʦ ʩʢʘʩʦʚʘʥʠʡ) 

ʇʝʨʝʜʘʯʘ 

ʜʦʟʚʦʣʝʥʘ, 

ʷʢʱʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʘʜʝʢʚʘʪʥʠʡ 

ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ 

10. ʐʪʨʘʬʠ ʪʘ 

ʩʘʥʢʮʽʾ 

ʐʪʨʘʬʠ 

ʚʠʟʥʘʯʝʥʽ, ʘʣʝ 

ʤʝʥʰʽ ʟʘ 

ʻʚʨʦʧʝʡʩʴʢʽ, ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ 17 

ʪʠʩ. ʛʨʥ.  

ɼʦ 20 ʤʣʥ ʻʚʨʦ 

ʘʙʦ 4% 

ʛʣʦʙʘʣʴʥʦʛʦ 

ʦʙʦʨʦʪʫ 

ʈʽʟʥʷʪʴʩʷ: CCPA 

 ʜʦ 7.5 ʪʠʩ. 

ʜʦʣ., HIPAA  ʜʦ 

1.5 ʤʣʥ ʜʦʣ. 

ɼʦ 100 ʪʠʩ. 

ʢʘʥʘʜʩʴʢʠʭ 

ʜʦʣ. ʟʘ 

ʩʝʨʡʦʟʥʽ 

ʧʦʨʫʰʝʥʥʷ 
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ɸʥʘʣʽʟ ʪʘʢʠʭ ʘʢʪʽʚ, ʷʢ GDPR (ɭʉ), HIPAA ʪʘ Privacy Act (ʉʐɸ), PIPEDA 

(ʂʘʥʘʜʘ), ʘ ʪʘʢʦʞ ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʘʢʦʥʽʚ ʋʢʨʘʾʥʠ (ʥʘʧʨʠʢʣʘʜ, ɿʋ çʇʨʦ ʟʘʭʠʩʪ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭè) ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʩʬʝʨʽ 

ʝʢʩʪʝʨʠʪʦʨʽʘʣʴʥʦʩʪʽ, ʤʝʭʘʥʽʟʤʘʭ ʦʪʨʠʤʘʥʥʷ ʟʛʦʜʠ, ʚʠʤʦʛʘʭ ʜʦ ʦʙʨʦʙʢʠ, 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʽʥʮʠʜʝʥʪʠ ʪʘ ʤʘʩʰʪʘʙʽ ʩʘʥʢʮʽʡ. ɭʚʨʦʧʝʡʩʴʢʠʡ ʧʽʜʭʽʜ (GDPR) 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʝʪʘʣʽʟʘʮʽʾ, ʝʢʩʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʝʬʝʢʪʦʤ ʽ 

ʞʦʨʩʪʢʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ ʰʪʨʘʬʘʤʠ, ʪʦʜʽ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʟʘʢʦʥʠ ʉʐɸ ʻ ʙʽʣʴʰ 

ʬʨʘʛʤʝʥʪʦʚʘʥʠʤʠ ʟʘ ʛʘʣʫʟʝʚʠʤ ʧʨʠʥʮʠʧʦʤ (ʤʝʜʠʮʠʥʘ, ʜʽʪʠ, ʫʨʷʜʦʚʽ ʜʘʥʽ). 

ʂʘʥʘʜʩʴʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʥʘʪʦʤʽʩʪʴ, ʥʘʜʘʻ ʟʥʘʯʥʫ ʘʚʪʦʥʦʤʽʶ ʧʨʦʚʽʥʮʽʷʤ, ʭʦʯʘ ʡ 

ʟʘʙʝʟʧʝʯʫʻ ʬʝʜʝʨʘʣʴʥʠʡ ʥʘʛʣʷʜ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚ ʧʨʠʚʘʪʥʦʤʫ 

ʩʝʢʪʦʨʽ. ʋʢʨʘʾʥʩʴʢʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ, 

ʦʜʥʘʢ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʾ ʛʘʨʤʦʥʽʟʘʮʽʾ  ʟʦʢʨʝʤʘ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʙʦʚôʷʟʢʦʚʦʾ 

DPIA, ʧʨʠʟʥʘʯʝʥʥʷ DPO ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʝʢʩʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʜʽʾ. 

ʇʦʨʽʚʥʷʥʥʷ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʤʦʜʝʣʽ ʟʘʭʠʩʪʫ ʇɼ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ. 

 

1.3. ɸʥʘʣʽʟ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ ʚʪʨʘʪ ʚʽʜ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ʇʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʯʠʩʣʝʥʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʫ ʩʬʝʨʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʤʝʪʦʜʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʶʚʘʪʠ ʩʫʢʫʧʥʽ 

ʚʪʨʘʪʠ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʟʘʣʠʰʘʶʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨʥʠʤʠ. ɹʽʣʴʰʽʩʪʴ 

ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ ʥʝ ʚʨʘʭʦʚʫʻ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ  ʟʦʢʨʝʤʘ, ʜʦʚʛʦʩʪʨʦʢʦʚʽ 

ʨʝʧʫʪʘʮʽʡʥʽ ʚʪʨʘʪʠ, ʚʧʣʠʚ ʥʘ ʧʨʘʚʘ ʩʫʙôʻʢʪʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʰʪʨʘʬʥʽ ʩʘʥʢʮʽʾ 

ʨʝʛʫʣʷʪʦʨʽʚ ʪʘ ʩʦʮʽʘʣʴʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʧʦʪʨʝʙʦʶ ʫ 

ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ: 

ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʝʢʦʥʦʤʽʯʥʽ, ʶʨʠʜʠʯʥʽ ʪʘ ʨʝʧʫʪʘʮʽʡʥʽ ʚʪʨʘʪʠ ʚʽʜ ʚʠʪʦʢʽʚ 

ʇɼ; ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ; 
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ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ 

ʜʘʥʠʭ. ʊʘʢʘ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʦʮʽʥʢʘ ʻ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ, ʤʽʥʽʤʽʟʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʽʥʮʠʜʝʥʪʽʚ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʽʙʝʨʩʪʽʡʢʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ. 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʥʘʜ 15 ʢʣʶʯʦʚʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʩʠʩʪʝʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʙʝʟʧʝʮʽ, ʘ ʪʘʢʦʞ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ ʝʢʦʥʦʤʽʯʥʽ, 

ʧʨʘʚʦʚʽ ʪʘ ʨʝʧʫʪʘʮʽʡʥʽ ʚʪʨʘʪʠ. ʂʦʞʝʥ ʧʽʜʭʽʜ ʢʦʨʦʪʢʦ ʦʧʠʩʘʥʦ ʟ ʢʦʥʪʝʢʩʪʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʦʩʥʦʚʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʙʠʪʢʽʚ. 

1. FAIR (Factor Analysis of Information Risk) [33-35]. ʄʦʜʝʣʴ FAIR ï 

ʢʽʣʴʢʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʷʢʠʡ ʨʦʟʙʠʚʘʻ ʨʠʟʠʢ ʥʘ 

ʯʘʩʪʦʪʫ ʧʦʜʽʾ ʚʪʨʘʪʠ ʽ ʚʝʣʠʯʠʥʫ ʚʪʨʘʪ. FAIR ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʬʽʥʘʥʩʦʚʽ ʥʘʩʣʽʜʢʠ 

ʨʠʟʠʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜ ʄʦʥʪʝ-

ʂʘʨʣʦ) ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʠʭ ʟʙʠʪʢʽʚ. ɿʦʢʨʝʤʘ, FAIR ʚʨʘʭʦʚʫʻ ʷʢ 

ʧʨʷʤʽ (ʥʘʧʨʠʢʣʘʜ, ʚʠʪʨʘʪʠ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʰʪʨʘʬʠ), ʪʘʢ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʚʪʨʘʪʠ 

(ʥʘʧʨʠʢʣʘʜ, ʨʝʧʫʪʘʮʽʡʥʽ ʟʙʠʪʢʠ: ʫʧʫʱʝʥʽ ʜʦʭʦʜʠ ʚʥʘʩʣʽʜʦʢ ʦʩʣʘʙʣʝʥʥʷ ʙʨʝʥʜʫ). 

ʄʦʜʝʣʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʩʝʢʪʦʨʽ, ʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʶ 

(ʯʝʨʝʟ OCEG) ʽ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ, ʷʢ RiskLens ʪʘ AuditScripts. 

FAIR ʤʦʞʝ ʚʨʘʭʦʚʫʚʘʪʠ ʽʤʦʚʽʨʥʽ ʰʪʨʘʬʠ ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ GDPR (ʜʦ 4 % ʨʽʯʥʦʛʦ 

ʦʙʦʨʦʪʫ ʘʙʦ ú20 ʤʣʥ), ʦʩʢʽʣʴʢʠ ʰʪʨʘʬʥʽ ʩʘʥʢʮʽʾ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʯʘʩʪʠʥʘ 

ʢʦʤʧʦʥʝʥʪʘ çJudgments and Finesè ʫ ʢʘʪʝʛʦʨʽʾ ʚʪʨʘʪ. 

2. NIST SP 800-30 (Risk Assessment) ʪʘ NIST RMF [36-39]. NIST SP 800-30 

ï ʮʝ ʢʝʨʽʚʥʠʮʪʚʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʫ ʨʘʤʢʘʭ Risk Management 

Framework (RMF) NIST. ʎʝʡ ʤʝʪʦʜ ʦʧʠʩʫʻ ʧʨʦʮʝʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʘʢʪʠʚʽʚ, 

ʚʨʘʟʣʠʚʦʩʪʝʡ ʽ ʟʘʛʨʦʟ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʨʠʟʠʢʫ ʟʘ ʷʢʽʩʥʠʤʠ ʯʠ ʢʽʣʴʢʽʩʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ NIST 800-30 ʚʠʢʦʨʠʩʪʦʚʫʻ ʷʢʽʩʥʫ ʰʢʘʣʫ 

(ʥʠʟʴʢʠʡ/ʩʝʨʝʜʥʽʡ/ʚʠʩʦʢʠʡ) ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ, ʘʣʝ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʬʽʥʘʥʩʦʚʽ ʤʝʪʨʠʢʠ, ʥʘʧʨʠʢʣʘʜ ʨʽʯʥ ̔ ʦʯʽʢʫʚʘʥ ̔ ʟʙʠʪʢʠ (ALE). NIST RMF 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʨʽʚʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʘʤ FISMA, ISO/IEC 
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27001 ʪʘ ʽʥʰʠʤ. ɺʽʥ ʥʝ ʨʦʙʠʪʴ ʘʢʮʝʥʪ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ GDPR, ʘʣʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʥʪʨʦʣʽʚ. ʆʩʥʦʚʥʽ ʜʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ï 

ʚʥʫʪʨʽʰʥʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʢʪʠʚʠ, ʽʥʮʠʜʝʥʪʠ ʪʘ ʝʢʩʧʝʨʪʥʽ ʩʫʜʞʝʥʥʷ ʱʦʜʦ 

ʡʤʦʚʽʨʥʦʩʪʽ ʡ ʥʘʩʣʽʜʢʽʚ. ɿʘ ʩʪʘʥʜʘʨʪʦʤ NIST ʚʧʣʠʚʠ (ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ, 

ʜʦʩʪʫʧʥʽʩʪʴ) ʦʮʽʥʶʶʪʴʩʷ ʦʢʨʝʤʦ, ʨʝʧʫʪʘʮʽʡʥʽ ʚʪʨʘʪʠ ʧʨʷʤʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ. 

3. NIST Privacy Framework (PF) ʪʘ PRAM [40]. NIST Privacy Framework ï

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠʚʘʪʥʦʩʪʽ. ɺʽʥ ʩʪʨʫʢʪʫʨʫʻ ʧʨʦʮʝʩʠ ʪʘ 

ʧʨʘʢʪʠʢʠ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʚʘʪʥʽʩʪʶ, ʫʟʛʦʜʞʝʥʠʭ ʟ ʚʠʤʦʛʘʤʠ 

GDPR. ʋ ʨʘʤʢʘʭ ʌʨʝʡʤʚʦʨʢʫ NIST ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʦʣʦʛʽʷ PRAM (Privacy 

Risk Assessment Methodology), ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʩʠʩʪʝʤʥʠʤ ʚʣʘʩʥʠʢʘʤ ʦʮʽʥʠʪʠ ʧʦʪʽʢ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʚʠʟʥʘʯʠʪʠ ʦʙʣʘʩʪʽ ʧʨʠʚʘʪʥʦʩʪʽ, ʧʨʽʦʨʠʪʝʟʫʚʘʪʠ ʨʠʟʠʢʠ ʽ 

ʦʙʨʘʪʠ ʟʘʭʦʜʠ ʨʝʘʛʫʚʘʥʥʷ. ʎʝʡ ʧʽʜʭʽʜ ʙʽʣʴʰʝ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʮʝʩʘʤʠ ʪʘ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪ, ʥʽʞ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʟʙʠʪʢʽʚ. 

4. ISO/IEC 27005 [38, 39, 41].  ʄʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ISO 27005 ʦʧʠʩʫʻ 

ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ: ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʟʘʛʨʦʟ, ʦʮʽʥʢʫ 

ʨʠʟʠʢʽʚ, ʚʠʙʽʨ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. ʉʪʘʥʜʘʨʪ ʜʘʻ ʩʪʨʫʢʪʫʨʦʚʘʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʜʣʷ ISMS ʟʛʽʜʥʦ ʟ ISO 27001. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʷʚʣʝʥʥʷ ʘʢʪʠʚʽʚ, ʦʮʽʥʢʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʽ ʥʘʩʣʽʜʢʽʚ (ʯʘʩʪʦ ʚ ʢʘʪʝʛʦʨʽʷʭ 

çʥʠʟʴʢʠʡ/ʩʝʨʝʜʥʽʡ/ʚʠʩʦʢʠʡè) ʪʘ ʜʦʧʦʤʘʛʘʻ ʧʣʘʥʫʚʘʪʠ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ. ɼʞʝʨʝʣʦʤ 

ʜʘʥʠʭ ʟʘʟʚʠʯʘʡ ʻ ʚʥʫʪʨʽʰʥʽ ʨʝʻʩʪʨʠ ʽʥʮʠʜʝʥʪʽʚ, ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʽʚ ʙʝʟʧʝʢʠ ʪʘ 

ʦʮʽʥʢʠ ʝʢʩʧʝʨʪʽʚ. ISO 27005 ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʪʝʭʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʘʩʧʝʢʪʘʭ 

ʙʝʟʧʝʢʠ, ʪʦʞ ʨʝʧʫʪʘʮʽʡʥʽ ʪʘ ʬʽʥʘʥʩʦʚʽ ʥʘʩʣʽʜʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, 

ʯʝʨʝʟ ʙʽʟʥʝʩ-ʢʦʥʪʝʢʩʪ ʦʨʛʘʥʽʟʘʮʽʾ.  

5. ISO 31000 [42]. ʄʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ISO 31000 (2018) ʟʘʢʣʘʜʘʻ 

ʬʨʝʡʤʚʦʨʢ (ʢʝʨʫʚʘʥʥʷ, ʩʪʨʫʢʪʫʨʘ, PDCA-ʮʠʢʣʠ) ʪʘ ʟʘʛʘʣʴʥʽ ʧʨʦʮʝʩʠ 

(ʽʜʝʥʪʠʬʽʢʘʮʽʷ, ʘʥʘʣʽʟ, ʦʮʽʥʢʘ, ʦʙʨʦʙʢʘ ʨʠʟʠʢʽʚ). ISO 31000 ʥʝ ʤʽʩʪʠʪʴ 

ʩʧʝʮʠʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʟʙʠʪʢʽʚ ʯʠ ʤʝʪʨʠʢ; ʚʽʥ ʦʭʦʧʣʶʻ ʚʝʩʴ ʩʧʝʢʪʨ 

ʨʠʟʠʢʽʚ (ʚʽʜ ʬʽʥʘʥʩʦʚʠʭ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ) ʫ ʚʠʛʣʷʜʽ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʧʨʘʢʪʠʢʠ. 
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6. OWASP Risk Rating Methodology [43]. ʄʝʪʦʜʦʣʦʛʽʷ OWASP Risk Rating 

ï ʮʝ ʘʜʘʧʪʘʮʽʷ ʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʚʝʙ-ʜʦʜʘʪʢʽʚ. ɿʘ ʾʾ ʚʠʟʥʘʯʝʥʥʷʤ, 

ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʰʢʘʣʦʶ çʡʤʦʚʽʨʥʽʩʪʴ Ĭ ʚʧʣʠʚè, ʜʝ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʘʢʪʦʨʘʤʠ ʟʘʛʨʦʟʠ ʪʘ ʚʨʘʟʣʠʚʦʩʪʽ, ʘ ʚʧʣʠʚ ï ʪʝʭʥʽʯʥʠʤʠ ʡ ʙʽʟʥʝʩ-

ʬʘʢʪʦʨʘʤʠ. ɿʦʢʨʝʤʘ, ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʚʢʣʶʯʘʻ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ çFinancial 

Damageè ʽ çReputation Damageè ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

OWASP ʚʨʘʭʦʚʫʻ ʷʢ ʧʨʷʤʽ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ (ʟʘ ʚʽʜʤʦʚʫ ʩʝʨʚʽʩʫ, ʚʠʪʽʢ ʜʘʥʠʭ 

ʪʦʱʦ), ʪʘʢ ʽ ʨʝʧʫʪʘʮʽʡʥʫ ʰʢʦʜʫ (ʚʪʨʘʪʘ ʜʦʭʦʜʫ ʯʝʨʝʟ ʧʘʜʽʥʥʷ ʜʦʚʽʨʠ), ʘʣʝ 

ʟʘʣʠʰʘʻʪʴʩʷ ʯʘʩʪʢʦʚʦ ʩʫʙôʻʢʪʠʚʥʠʤ, ʙʦ ʦʮʽʥʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʢʩʧʝʨʪʥʠʭ ʙʘʣʽʚ (1ï

10). 

7. Data Protection Impact Assessment (DPIA) ʟʘ GDPR [44]. DPIA ï ʮʝ 

ʦʙʦʚôʷʟʢʦʚʘ ʟʘ GDPR (ʩʪʘʪʪʷ 35) ʧʨʦʮʝʜʫʨʘ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʣʘʥʦʚʘʥʦʾ ʦʙʨʦʙʢʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘ ʧʨʘʚʘ ʪʘ ʩʚʦʙʦʜʠ ʦʩʽʙ. ʍʦʯʘ DPIA ʥʝ ʻ ʯʠʩʣʦʚʠʤ çʤʦʜʝʣʣʶ 

ʟʙʠʪʢʽʚè, ʮʝ ʦʬʽʮʽʡʥʘ ʤʝʪʦʜʠʢʘ, ʱʦ ʟʤʫʰʫʻ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʟʛʣʷʜʘʪʠ ʨʠʟʠʢʠ ʚʠʪʦʢʫ 

ʜʘʥʠʭ ʽʟ ʧʦʛʣʷʜʫ ʧʦʨʫʰʝʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ. ʋ ʤʝʞʘʭ DPIA ʘʥʘʣʽʟʫʶʪʴ ʧʦʪʝʥʮʽʡʥʽ 

ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ (ʚʢʣʶʯʥʦ ʟ ʬʽʥʘʥʩʦʚʠʤʠ ʩʘʥʢʮʽʷʤʠ, ʟʦʢʨʝʤʘ ʰʪʨʘʬʘʤʠ GDPR) 

ʪʘ ʧʣʘʥʫʶʪʴ ʟʘʭʦʜʠ ʧʦʤôʷʢʰʝʥʥʷ. ʇʨʦʮʝʜʫʨʘ ʚʢʣʶʯʘʻ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʦʙʨʦʙʢʫ, 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʟ DPO ʽ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʫʟʛʦʜʞʝʥʥʷ ʟ ʥʘʛʣʷʜʦʚʠʤʠ ʦʨʛʘʥʘʤʠ.  

8. CRAMM (CCTA Risk Analysis and Management Method) [38, 39, 45]. 

CRAMM ï ʮʝ ʷʢʽʩʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʥʘʣʽʟʫ ʡ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ), ʧʨʦʧʦʥʫʻ 

ʟʙʠʨʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʢʪʠʚʠ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ, ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʨʘʟʣʠʚʦʩʪʝʡ 

ʽ ʦʮʽʥʢʫ ʨʽʚʥʷ ʨʠʟʠʢʫ ʚ ʢʽʣʴʢʽʩʥʽʡ ʰʢʘʣʽ (ʯʘʩʪʦ 0ï100) ʥʘ ʦʩʥʦʚʽ ʚʠʢʣʠʢʽʚ ʪʘ 

ʮʽʥʥʦʩʪʽ ʘʢʪʠʚʽʚ. ʍʦʯʘ CRAMM ʥʝ ʜʘʻ ʧʨʷʤʠʭ ʬʦʨʤʫʣ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʽʥʘʥʩʦʚʠʭ 

ʟʙʠʪʢʽʚ, ʚʽʥ ʚʠʟʥʘʯʘʻ ʧʨʽʦʨʠʪʝʪʠ ʨʠʟʠʢʽʚ ʽ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʟʘʭʦʜʠ. ɺʪʨʘʪʘ ʨʝʧʫʪʘʮʽʾ 

ʤʦʞʝ ʙʫʪʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʨʘʭʦʚʘʥʘ ʷʢ çʙʽʟʥʝʩ-ʥʘʩʣʽʜʦʢè ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ. ɼʣʷ 

CRAMM ʽʩʥʫʶʪʴ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʙʘʟʽ ʇɿ (Insight CRAMM). 

9. OCTAVE [45, 46]. OCTAVE (Operationally Critical Threat, Asset, and 

Vulnerability Evaluation) ï ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʦʮʽʥʢʠ ʢʽʙʝʨʨʠʟʠʢʽʚ. OCTAVE ʧʦʻʜʥʫʻ 

ʘʥʘʣʽʟ ʪʝʭʥʽʯʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ ʟ ʧʨʽʦʨʠʪʝʪʘʤʠ ʙʽʟʥʝʩʫ: ʩʧʦʯʘʪʢʫ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ 



40 
 

 

 

ʢʨʠʪʠʯʥʽ ʘʢʪʠʚʠ (ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ, ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʦʱʦ), ʧʦʪʽʤ ʤʦʞʣʠʚʽ 

ʟʘʛʨʦʟʠ ʽ ʚʨʘʟʣʠʚʦʩʪʽ, ʽ ʬʦʨʤʫʻʪʴʩʷ ʧʣʘʥ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʨʴʦʭ ʬʘʟ (Profile, Threat, Risk) ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʢʦʥʪʝʢʩʪ ʦʨʛʘʥʽʟʘʮʽʾ. OCTAVE 

ʦʧʠʩʘʥʠʡ ʷʢ çʢʦʤʧʣʝʢʩʥʘ ʤʦʜʝʣʴ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠè, ʱʦ ʧʦʻʜʥʫʻ ʪʝʭʥʽʯʥʽ 

ʦʮʽʥʢʠ ʟ ʧʨʽʦʨʠʪʝʪʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʮʝ ʤʝʪʦʜʦʣʦʛʽʷ, ʘ ʥʝ ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ, ʚʦʥʘ ʥʝ ʚʠʜʘʻ ʢʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʟʙʠʪʢʽʚ; ʚʪʨʘʪʠ ʦʧʠʩʫʶʪʴʩʷ ʢʘʪʝʛʦʨʽʷʤʠ 

(ʬʽʥʘʥʩʦʚʽ, ʦʧʝʨʘʮʽʡʥʽ, ʨʝʧʫʪʘʮʽʡʥʽ). 

10. EBIOS (Expression des Besoins et Identification des Objectifs de S®curit®) 

[45, 47]. EBIOS ï ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ɯʊ-ʩʠʩʪʝʤ, ʧʦʻʜʥʫʻ ʩʮʝʥʘʨʥʠʡ ʘʥʘʣʽʟ ʽ 

ʤʘʪʨʠʯʥʫ ʦʮʽʥʢʫ: ʩʧʝʨʰʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʜʽʾ ʪʘ ʘʢʪʠʚʠ (MAST), ʧʦʪʽʤ ʦʮʽʥʶʶʪʴ 

ʾʭ ʚʧʣʠʚʠ ʽ ʡʤʦʚʽʨʥʦʩʪʽ. EBIOS ʚʠʢʦʨʠʩʪʦʚʫʻ ʷʢ ʝʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ, ʪʘʢ ʽ ʦʙôʻʢʪʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʩʮʝʥʘʨʽʶ. ʋ ʥʴʦʤʫ ʻ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ (ʙʽʙʣʽʦʪʝʢʠ 

ʩʮʝʥʘʨʽʾʚ) ʪʘ ʜʦʧʦʤʽʞʥʽ ʪʘʙʣʠʮʽ. ʍʦʯʘ ʧʨʷʤʝ ʯʠʩʣʦ ʟʙʠʪʢʽʚ ʥʝ ʦʙʯʠʩʣʶʻʪʴʩʷ, 

ʤʝʪʦʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʨʠʟʠʢʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʽʛʦʨ ʟ 

ʽʤʦʚʽʨʥʦʩʪʷʤʠ. 

11. MEHARI [45, 48]. MEHARI ï ʬʨʘʥʮʫʟʴʢʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʣʷ 

ʛʘʨʤʦʥʽʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ. MEHARI ʧʨʦʧʦʥʫʻ ʪʨʠʬʘʟʥʠʡ ʧʨʦʮʝʩ: 

ʧʽʜʛʦʪʦʚʢʘ, ʘʥʘʣʽʟ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʠʟʠʢʽʚ. ɺʽʥ ʩʧʠʨʘʻʪʴʩʷ ʥʘ çknowledge baseè (ʙʘʟʫ 

ʟʘʧʠʪʘʥʴ ʽ ʰʘʙʣʦʥʽʚ), ʱʦ ʦʭʦʧʣʶʻ ʪʠʧʦʚʽ ʟʘʛʨʦʟʠ ʡ ʘʢʪʠʚʠ. ʋ MEHARI ʻ ʧʨʷʤʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ ISO 27001/27005: ʧʨʦʮʝʩ ʧʦʚʥʽʩʪʶ ʩʫʤʽʩʥʠʡ ʽʟ ʾʭ ʮʠʢʣʘʤʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ MEHARI ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʙʘʣʠ ʡ ʪʘʙʣʠʮʽ ʚʧʣʠʚʫ (ʚʽʜ ʥʠʟʴʢʦʛʦ ʜʦ ʚʠʩʦʢʦʛʦ) ʜʣʷ ʢʦʞʥʦʛʦ ʨʠʟʠʢʦʚʦʛʦ 

ʩʮʝʥʘʨʽʶ, ʚʨʘʭʦʚʫʶʯʠ ʪʝʭʥʽʯʥʽ ʪʘ ʙʽʟʥʝʩ-ʧʦʛʣʷʜʠ. ɺʪʨʘʪʠ ʦʮʽʥʶʶʪʴʩʷ ʯʝʨʝʟ 

ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʶ ʽ ʨʽʚʝʥʴ ʡʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʽʷʣʴʥʽʩʪʴ (ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʬʽʥʘʥʩʦʚʽ ʪʘ ʨʝʧʫʪʘʮʽʡʥʽ ʘʩʧʝʢʪʠ ʯʝʨʝʟ ʙʽʟʥʝʩ-

ʤʦʜʝʣʽ). 

12. Ponemon Institute ï ʝʤʧʽʨʠʯʥʘ ʤʦʜʝʣʴ ʚʘʨʪʦʩʪʽ ʚʠʪʦʢʫ ʜʘʥʠʭ [49]. 

Ponemon Institute (ʟʘ ʧʽʜʪʨʠʤʢʠ IBM) ʱʦʨʦʢʫ ʧʫʙʣʽʢʫʻ ʜʦʩʣʽʜʞʝʥʥʷ çCost of a Data 

Breachè. ʎʝ ʥʝ ʘʙʩʪʨʘʢʪʥʘ ʤʝʪʦʜʠʢʘ, ʘ ʝʤʧʽʨʠʯʥʘ ʨʘʤʢʘ: ʥʘ ʦʩʥʦʚʽ ʦʧʠʪʫʚʘʥʴ 
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ʢʦʤʧʘʥʽʡ, ʱʦ ʟʘʟʥʘʣʠ ʚʠʪʦʢʽʚ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʷ ʩʦʙʽʚʘʨʪʽʩʪʴ. Ponemon 

ʚʠʢʦʨʠʩʪʦʚʫʻ activity-based costing, ʚʢʣʶʯʘʶʯʠ ʩʦʪʥʽ ʢʘʪʝʛʦʨʽʡ ʧʨʷʤʠʭ ʽ ʥʝʧʨʷʤʠʭ 

ʟʘʪʨʘʪ. ʈʝʟʫʣʴʪʘʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʜʦʣʘʨʘʭ ʟʘ ʽʥʮʠʜʝʥʪ ʘʙʦ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʦʜʥʦʛʦ ʚʢʨʘʜʝʥʦʛʦ ʟʘʧʠʩʫ. ʄʝʪʦʜʦʣʦʛʽʷ Ponemon ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʮʝʡ ʧʽʜʭʽʜ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʫ ROI ʟʘʭʦʜʽʚ 

ʙʝʟʧʝʢʠ, ʘʣʝ ʤʝʥʰ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʝʡʩʽʚ. 

ɺʽʥ ʧʦʚôʷʟʘʥʠʡ ʟ GDPR ʯʝʨʝʟ ʦʮʽʥʢʫ ʩʝʨʝʜʥʽʭ ʰʪʨʘʬʽʚ ʪʘ ʨʝʘʢʮʽʾ ʥʘ ʽʥʮʠʜʝʥʪʠ. 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʨʝʘʣʽʟʘʮʽʶ ʫ ʚʠʛʣʷʜʽ ʇɿ ʥʝʤʘʻ ï ʮʝ ʜʝʪʘʣʽʟʦʚʘʥʠʡ ʟʚʽʪ. 

13. Cyber Value at Risk (CyberVaR, CVaR) [45, 50]. Cyber Value at Risk 

(CVaR) ï ʬʽʥʘʥʩʦʚʘ ʤʝʪʦʜʠʢʘ, ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʢʽʙʝʨʨʠʟʠʢʽʚ, ʱʦ ʦʮʽʥʶʻ ʧʦʪʝʥʮʽʡʥʽ 

ʤʘʢʩʠʤʘʣʴʥʽ ʚʪʨʘʪʠ ʟʘ ʧʝʚʥʠʤ ʽʤʦʚʽʨʥʽʩʥʠʤ ʨʽʚʥʝʤ. ɼʣʷ ʦʙʯʠʩʣʝʥʴ CVaR 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʮʝʥʘʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʄʦʥʪʝ-ʂʘʨʣʦ) ʟ ʨʽʟʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʘʪʘʢʠ (ʯʘʩʪʦʪʘ, ʥʘʩʣʽʜʢʠ, ʚʘʨʪʽʩʪʴ ʘʢʪʠʚʽʚ). ʄʝʪʦʜ ʥʘʜʘʻ ʩʪʘʪʠʩʪʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʝʨʭʥʽ ʤʝʞʽ ʚʪʨʘʪ. ɼʣʷ GDPR CVaR ʜʦʧʦʤʘʛʘʻ ʧʦʢʘʟʘʪʠ ʨʝʛʫʣʷʪʦʨʘʤ 

ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʥʘʡʩʝʨʡʦʟʥʽʰʠʭ ʧʦʜʽʡ, ʘʣʝ ʩʘʤ ʧʦ ʩʦʙʽ ʥʝ ʚʢʣʶʯʘʻ ʩʧʝʮʠʬʽʯʥʠʭ 

ʧʨʘʚʦʚʠʭ ʚʠʤʽʨʽʚ. ɺʽʥ ʻ ʢʽʣʴʢʽʩʥʠʤ ʽ ʚʠʤʘʛʘʻ ʜʘʥʠʭ ʧʨʦ ʧʦʧʝʨʝʜʥʽ ʽʥʮʠʜʝʥʪʠ, 

ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʚʘʨʪʦʩʪʝʡ ʘʢʪʠʚʽʚ. 

14. Quantitative Assessment of Cybersecurity Risks for Mitigating Data 

Breaches [51]. ʂ̔ ʣʴʢʽʩʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʚʠʪʦʢʫ ʜʘʥʠʭ ʪʘ ʡʤʦʚʽʨʥʦʩʪʽ 

ʪʘʢʦʛʦ ʽʥʮʠʜʝʥʪʫ. ʄʦʜʝʣʴ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʧʨʠʥʮʠʧʦʤ çmultiplicative modelè ï 

ʢʦʞʝʥ ʬʘʢʪʦʨ ʤʥʦʞʠʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ. ɺʨʘʭʦʚʫʶʪʴʩʷ ʧʨʷʤʽ 

ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ (ʨʦʟʩʣʽʜʫʚʘʥʥʷ, ʢʦʤʧʝʥʩʘʮʽʾ, ʰʪʨʘʬʠ) ʪʘ ʥʝʧʨʷʤʽ ʚʠʪʨʘʪʠ 

(ʚʪʨʘʪʘ ʨʝʧʫʪʘʮʽʾ, ʩʫʜʦʚʽ ʧʦʟʦʚʠ, ʫʧʫʱʝʥʠʡ ʧʨʠʙʫʪʦʢ ʪʦʱʦ). ʈʝʛʫʣʷʪʦʨʥʽ ʰʪʨʘʬʠ 

ʟʛʘʜʘʥʽ ʷʢ ʦʜʠʥ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʪʨʘʪ; ʟʘʛʘʣʦʤ ʘʢʮʝʥʪ ʥʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ 

ʟʘʛʘʣʦʤ, ʘ ʥʝ ʢʦʥʢʨʝʪʥʦ ʥʘ GDPR. 

15. ʄʦʜʝʣʴ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʜʝʨʞʘʚʥʦʾ ʪʘʻʤʥʠʮʽ ʚʽʜ ʢʽʙʝʨʘʪʘʢ 

ʥʘ ʢʨʠʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʝʨʞʘʚʠ [52]. ʄʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠʩʣʝʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʢʦʜʠ. ʎʝ ʚʢʣʶʯʘʻ ʤʥʦʞʠʥʠ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʪʠʧʦʚʠʭ ʟʘʛʨʦʟ, ʚʽʜʦʤʦʩʪʝʡ, ʩʪʫʧʝʥʽʚ ʩʝʢʨʝʪʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʽʚ 
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ʝʢʦʥʦʤʽʯʥʦʾ ʰʢʦʜʠ ʪʘ ʽʥʰʠʭ ʥʘʩʣʽʜʢʽʚ. ʄʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʥʘʩʣʽʜʢʠ ʚʠʪʦʢʫ 

ɼʊ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʦʙʣʘʩʪʝʡ ʪʘ ʜʣʷ ʜʝʨʞʘʚʠ ʚ ʮʽʣʦʤʫ. ɺʦʥʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʘʥʘʣʽʟ 

ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʟʘʛʨʦʟʘ ʟ ʙʦʢʫ ʽʥʦʟʝʤʥʠʭ ʩʧʝʮʩʣʫʞʙ, ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʫ 

ʜʦʩʪʫʧʫ, ʚʪʨʘʪʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʥʦʩʽʾʚ ʪʘ ʽʥʰʽ. ʇʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʯʠʩʣʦʚʠʭ 

ʟʥʘʯʝʥʴ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʰʢʦʜʫ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʭ: 

ʝʢʦʥʦʤʽʯʥʽʡ, ʙʝʟʧʝʢʦʚʽʡ, ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʪʷʞʢʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ. 

16. ʄʦʜʝʣʴ ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ 

ʩʪʝʧʝʥʝʚʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʥʘ ʦʩʥʦʚʽ ʾʭ ʪʦʧʦʣʦʛʽʾ [53]. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ 

ʩʪʝʧʝʥʝʚʦʾ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʴʥʽʰʝ ʜʦʩʣʽʜʞʫʚʘʪʠ ʜʠʥʘʤʽʢʫ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʦʢʨʝʤʠʤʠ ʘʛʝʥʪʘʤʠ ʚ ʤʝʨʝʞʽ, ʟʦʢʨʝʤʘ ʧʨʦʮʝʩʠ ʧʦʰʠʨʝʥʥʷ 

ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʫʱʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʚʦʥʘ ʚʨʘʭʦʚʫʻ 

ʟʤʽʥʠ ʚ ʪʦʧʦʣʦʛʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʰʠʨʝʥʥʷʤ ʤʝʨʝʞʽ ʪʘ ʧʨʠʻʜʥʘʥʥʷʤ ʥʦʚʠʭ ʚʫʟʣʽʚ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʧʦʩʠʣʶʻ ʨʠʟʠʢʠ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

17.  ʄʦʜʝʣʴ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʙʨʦʡʥʠʭ ʩʠʣ ʋʢʨʘʾʥʠ. ɺ [54] ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜʠʯʥʫ ʦʩʥʦʚʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ: ʘʥʘʣʽʟ ʽ ʚʠʷʚʣʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ, ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, 

ʚʠʟʥʘʯʝʥʥʷ ʡ ʨʝʘʣʽʟʘʮʽʷ ʟʘʭʦʜʽʚ ʜʣʷ ʡʦʛʦ ʧʽʜʚʠʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʛʥʦʟʫ ʩʪʘʥʫ ʟʘʭʠʩʪʫ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʨʠʟʠʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʘʧʘʨʘʪʫ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʚ ʤʦʜʝʣʶʚʘʥʥʽ ʜʘʻ ʟʤʦʛʫ ʚʨʘʭʦʚʫʚʘʪʠ ʤʥʦʞʠʥʫ ʟʦʚʥʽʰʥʽʭ 

ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʚʧʣʠʚʽʚ  ʟʦʢʨʝʤʘ, ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʫ, ʪʨʠʚʘʣʽʩʪʴ ʯʘʩʫ 

ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ ʪʦʱʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 

ʛʥʫʯʢʝ ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʜʘʥʠʭ ʽ ʩʧʨʠʷʻ ʩʚʦʻʯʘʩʥʦʤʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʧʦʣʽʪʠʢ ʢʽʙʝʨʙʝʟʧʝʢʠ ʫ ʚʽʡʩʴʢʦʚʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤʘʭ. 

18. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʮʽʥʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫʩʪʘʥʦʚʠ [55]. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʝʞʘʭ ʜʽʷʣʴʥʦʩʪʽ 

ʫʩʪʘʥʦʚʠ. ɼʝʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʙʽʨ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 
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ʦʮʽʥʶʚʘʥʥʽ ʚʘʨʪʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʮʷ ʚʘʨʪʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʘʟʥʘʯʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʥʷ ʮʽʥʥʦʩʪʽ ʷʢ 

ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʚʽʜ ʩʫʤʠ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ 

ʢʨʠʪʝʨʽʷʤ. ʂʦʞʝʥ ʢʦʝʬʽʮʽʻʥʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʨʘʥʞʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ  ʥʘ ʦʩʥʦʚʽ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʘʙʦ ʝʢʩʧʝʨʪʥʦʾ 

ʦʮʽʥʢʠ. ɼʦ ʢʣʶʯʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʨʘʭʫʥʦʢ, ʥʘʣʝʞʘʪʴ: ʨʽʚʝʥʴ 

ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʾʾ ʘʢʪʫʘʣʴʥʦʩʪʽ, ʟʥʘʯʫʱʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʬʦʨʤʘ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʫ ʚʘʨʪʽʩʪʴ ʤʘʶʪʴ ʜʘʥʽ, ʱʦ ʤʘʶʪʴ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ, 

ʩʪʨʘʪʝʛʽʯʥʫ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʜʝʨʞʘʚʥʽʡ ʚʣʘʩʥʦʩʪʽ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ ʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ 

ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʠʤ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʫʥʽʬʽʢʦʚʘʥʫ ʦʩʥʦʚʫ ʜʣʷ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʠʜʘʪʥʦʩʪʽ ʽʩʥʫʶʯʠʭ 

ʨʽʰʝʥʴ ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʘʚʦʚʦʤʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ [56-57]. 

ʇʦ-ʧʝʨʰʝ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʽʪʢʠʭ ʢʨʠʪʝʨʽʾʚ ʫʤʦʞʣʠʚʣʶʻ ʫʥʽʬʽʢʘʮʽʶ ʧʽʜʭʦʜʫ 

ʜʦ ʦʮʽʥʶʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʢʦʞʝʥ ʤʝʪʦʜ ʤʘʻ ʚʣʘʩʥʫ ʩʪʨʫʢʪʫʨʫ, ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ, 

ʬʦʨʤʘʪʠ ʜʘʥʠʭ ʪʘ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʧʦʨʽʚʥʶʚʘʪʠ ʮʽ ʨʽʰʝʥʥʷ ʤʽʞ ʩʦʙʦʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʦʭʦʜʞʝʥʥʷ ʘʙʦ ʧʝʨʚʠʥʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. 

ʇʦ-ʜʨʫʛʝ, ʚʘʞʣʠʚʠʤ ʻ ʢʨʠʪʝʨʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʘʚʦʚʠʤ ʚʠʤʦʛʘʤ, ʟʦʢʨʝʤʘ 

ʈʝʛʣʘʤʝʥʪʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ 2016/679 (GDPR), ʱʦ ʚʠʟʥʘʯʘʻ ʥʦʨʤʘʪʠʚʥʽ 

ʨʘʤʢʠ ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ʇʘʨʘʤʝʪʨ çGDPR-ʩʫʤʽʩʥʽʩʪʴè ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʤʦʜʝʣʴ ʯʠ ʤʝʪʦʜ ʚʨʘʭʦʚʫʶʪʴ ʯʠʥʥʽ ʧʨʘʚʦʚʽ ʩʪʘʥʜʘʨʪʠ ʚ ʛʘʣʫʟʽ 

ʟʘʭʠʩʪʫ ʜʘʥʠʭ. 

ʇʦ-ʪʨʝʪʻ, ʧʨʘʢʪʠʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ 

ʦʮʽʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʠ ʥʘʷʚʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʬʝʨʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ, ʷʢʽ ʟ ʤʝʪʦʜʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
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ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʜʝʨʞʘʚʥʦʤʫ ʯʠ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘ ʷʢʽ ʻ ʚʠʢʣʶʯʥʦ 

ʪʝʦʨʝʪʠʯʥʠʤʠ ʘʙʦ ʢʦʥʮʝʧʪʫʘʣʴʥʠʤʠ. 

ʇʦ-ʯʝʪʚʝʨʪʝ, ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʚʥʦʪʫ ʦʭʦʧʣʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʚʪʨʘʪ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚʥʘʩʣʽʜʦʢ ʚʠʪʦʢʫ ʜʘʥʠʭ: ʬʽʥʘʥʩʦʚʽ, ʨʝʧʫʪʘʮʽʡʥʽ, ʧʨʘʚʦʚʽ. 

ɸʥʘʣʽʟ ʜʞʝʨʝʣ ʜʘʥʠʭ (ʝʢʩʧʝʨʪʥʽ, ʪʝʭʥʽʯʥʽ, ʽʩʪʦʨʠʯʥʽ) ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʤʘʻ 

ʤʝʪʦʜ ʙʘʟʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʝʤʧʽʨʠʯʥʠʭ ʜʦʢʘʟʽʚ ʘʙʦ ʩʮʝʥʘʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

ʅʘʨʝʰʪʽ, ʬʦʨʤʘʪ ʦʮʽʥʢʠ ʪʘ ʪʠʧ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ 

ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʦʙʨʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʽ, ʱʦ ʥʘʜʘʶʪʴ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʫ 

ʛʨʦʰʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ, ʻ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʟʘʭʠʩʪ ʜʘʥʠʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʘʣʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʦʮʽʥʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ 

ʢʦʤʧʣʝʢʩʥʠʡ, ʤʝʪʦʜʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʨʦʛʘʣʠʥʠ ʚ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʘʭ ʪʘ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤʠ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ 

ʚʠʢʣʠʢʘʤ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ (ʪʘʙʣ. 1.2). 

ʊʘʙʣʠʮʷ 1.2. 

ɸʥʘʣʽʟʫ ʤʝʪʦʜʽʚ, ʤʦʜʝʣʝʡ ʪʘ ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 ï +  + + +   + + +  + +  

2 ï +  +  + + + - + + +  + + 

3 +  + +  + +  +ï ï  +   + 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.2. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

4 ï +  +  + +  ï +  +   + 

5 ï   +  + +  +ï +ï  +   + 

6 ï +  + + +   + +  +  +  

7 + + + +  + +  ï +  +   + 

8 ï +  +  + +  ï ï  +   + 

9 +ï   + + + +  +ï +ï  +   + 

10 + + + + + + +     +   + 

11 ï +  +  + +  +ï +ï  +   + 

12 ï   + + +  + + + +   +  

13 ï +  + +   + + + +   +  

14 +ï  + + + +  + + + +   +  

15 ï   + +  +  +   +   + 

16 +ï  +  +  +  +    + +  

17 +ï + + + + + +  +   + + + + 

18 +ï   + + + +  + +   + +  

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ, ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ 

ʘʙʦ ʥʝ ʦʭʦʧʣʶʶʪʴ ʫʩʽʭ ʘʩʧʝʢʪʽʚ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʘʙʦ ʥʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʚʠʤʦʛ GDPR. ʃʠʰʝ ʯʘʩʪʠʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʫʤʽʩʥʘ ʟ GDPR 

(DPIA, NIST Privacy Framework, EBIOS, ʯʘʩʪʢʦʚʦ OCTAVE ʪʦʱʦ) ʧʨʷʤʦ ʘʙʦ 

ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ GDPR. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʴʥʦ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʨʘʚʦʚʦʛʦ ʜʦʚʢʽʣʣʷ. 

ɹʽʣʴʰʽʩʪʴ ʧʽʜʭʦʜʽʚ ʤʘʶʪʴ ʷʢʽʩʥʠʡ ʘʙʦ ʟʤʽʰʘʥʠʡ ʭʘʨʘʢʪʝʨ  ISO 31000, DPIA, 

MEHARI, EBIOS, OCTAVE, CRAMM, ʟʜʝʙʽʣʴʰʦʛʦ ʦʧʝʨʫʶʪʴ ʝʢʩʧʝʨʪʥʠʤʠ 

ʦʮʽʥʢʘʤʠ, ʘʥʢʝʪʘʤʠ ʯʠ ʩʮʝʥʘʨʽʷʤʠ ʙʝʟ ʢʽʣʴʢʽʩʥʦʾ ʛʨʦʰʦʚʦʾ ʦʮʽʥʢʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʙʽʟʥʝʩʫ. ʊʽʣʴʢʠ ʜʝʷʢʽ ʤʦʜʝʣʽ ʪʘ 

ʤʝʪʦʜʠ ʦʮʽʥʶʶʪʴ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ  FAIR, Ponemon Cost Model, 

CyberVaR, Quantitative Assessment. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʢʽʣʴʢʽʩʥʫ 

ʦʮʽʥʢʫ ʥʘʩʣʽʜʢʽʚ ʫ ʛʨʦʰʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 
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ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʇʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ 

ʤʦʜʝʣʝʡ ʚʠʤʘʛʘʻ ʩʫʪʪʻʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʙʦ ʜʦʨʦʛʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

(ʥʘʧʨʠʢʣʘʜ, FAIR ʯʝʨʝʟ RiskLens ʘʙʦ MEHARI ʯʝʨʝʟ ʚʣʘʩʥʽ ʪʫʣʢʠʪʠ), ʱʦ ʦʙʤʝʞʫʻ 

ʾʭʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɼʝʷʢʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ 

(ʥʘʧʨʠʢʣʘʜ, NIST SP 800-30, ISO 27005, OWASP Risk Rating) ʦʨʽʻʥʪʦʚʘʥʽ 

ʚʠʢʣʶʯʥʦ ʥʘ ʪʝʭʥʽʯʥʫ ʘʙʦ ɯʊ-ʙʝʟʧʝʢʫ ʙʝʟ ʧʨʘʚʦʚʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʶʨʠʜʠʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ. ʄʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ, ʧʦʙʫʜʦʚʘʥʽ ʚʠʢʣʶʯʥʦ ʥʘ ʦʧʠʪʫʚʘʥʥʷʭ ʯʠ ʽʥʪʝʨʚôʶ 

(Ponemon, MEHARI), ʤʦʞʫʪʴ ʚʪʨʘʯʘʪʠ ʪʦʯʥʽʩʪʴ ʯʝʨʝʟ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʩʫʙôʻʢʪʠʚʥʦʾ 

ʦʮʽʥʢʠ ʪʘ ʟʤʽʥʠ ʨʠʥʢʫ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʤʝʪʦʜʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʧʨʘʚʠʣʘʭ ʘʙʦ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ, 

ʚʠʛʣʷʜʘʶʪʴ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤʠ.  

ʋʢʨʘʾʥʩʴʢʽ ʤʦʜʝʣʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʘʥʘʣʽʟʽ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʫʤʦʚ: ʚʦʥʠ ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ɿʉʋ, ʘ ʪʘʢʦʞ ʪʦʧʦʣʦʛʽʾ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ. ʎʽ ʧʽʜʭʦʜʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʚ ʯʘʩʪʠʥʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ GDPR ʽ ʩʪʚʦʨʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʆʪʞʝ, ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ: ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʚʪʨʘʪʠ ʚʽʜ ʚʠʪʦʢʽʚ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ; ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʢʨʠʟʦʚʠʭ 

ʩʠʪʫʘʮʽʷʭ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ 

ʟʘʭʠʩʪʫ ʜʘʥʠʭ. 

 

1.4. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

ʋʟʘʛʘʣʴʥʝʥʦ ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʦʨʤʘʪʠʚʽʚ, 

ʟʦʢʨʝʤʘ GDPR. ɿʘʢʦʥʦʜʘʚʯʽ ʜʝʬʽʥʽʮʽʾ ʧʦʥʷʪʴ çʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽè, çʦʙʨʦʙʢʘè, 

çʚʦʣʦʜʽʣʝʮʴè, çʨʦʟʧʦʨʷʜʥʠʢè ʩʬʦʨʤʫʚʘʣʠ ʯʽʪʢʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʶʨʠʜʠʯʥʦʛʦ 
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ʚʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽʥʮʠʜʝʥʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʪʝʨʤʽʥʽʚ ʤʽʞ ʫʢʨʘʾʥʩʴʢʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʪʘ GDPR ʻ ʟʘʧʦʨʫʢʦʶ 

ʧʦʜʘʣʴʰʦʾ ʽʥʪʝʛʨʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʇɼ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʩʪʘʥʜʘʨʪʽʚ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʨʦʟʚʠʪʦʢ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʷʢ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʷʭ. 

ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ  

ʟʦʢʨʝʤʘ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʩʪʠʪʫʪʽʚ DPIA, DPO, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʘʥʢʮʽʡʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʜʽʾ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʟʘʢʦʥʦʜʘʚʩʪʚ ɭʉ, ʉʐɸ, ʂʘʥʘʜʠ ʜʦʟʚʦʣʠʚ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʽʜʭʦʜʘʭ 

ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ, ʧʨʘʚ ʩʫʙôʻʢʪʽʚ ʜʘʥʠʭ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ 

ʧʦʨʫʰʝʥʥʷ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʛʘʨʤʦʥʽʟʘʮʽʾ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʽʟ GDPR ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʧʨʘʚʦʚʦʛʦ ʟʘʭʠʩʪʫ ʛʨʦʤʘʜʷʥ 

ʋʢʨʘʾʥʠ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ, ʤʦʜʝʣʝʡ ʪʘ ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ ʚʪʨʘʪ ʚʽʜ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʨʠʟʠʢʽʚ ʽ ʥʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʚʠʤʦʛ ʩʫʯʘʩʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, 

ʟʦʢʨʝʤʘ GDPR. ʇʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʧʽʜʭʦʜʽʚ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʷʢʽʩʥʽʡ ʘʙʦ ʯʘʩʪʢʦʚʦ 

ʢʽʣʴʢʽʩʥʽʡ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ ʽ ʧʦʪʨʝʙʫʻ ʩʫʙôʻʢʪʠʚʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. ʃʠʰʝ 

ʦʙʤʝʞʝʥʝ ʢʦʣʦ ʤʦʜʝʣʝʡ (FAIR, CyberVaR, Ponemon) ʜʘʻ ʟʤʦʛʫ ʧʨʦʚʦʜʠʪʠ 

ʬʽʥʘʥʩʦʚʫ ʦʮʽʥʢʫ ʥʘʩʣʽʜʢʽʚ, ʱʦ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʭʚʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘʢʦʞ ʥʝ ʤʘʻ ʨʝʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ ʧʦʪʨʝʙʫʻ ʜʦʨʦʛʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʦʙʤʝʞʫʻ ʾʭ 

ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʤʘʣʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ. 

ɿʽʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʩʠʩʪʝʤ ʟʘ ʻʜʠʥʠʤ ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʽʚ 

ʜʦʟʚʦʣʠʣʦ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ 

ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘ ʡ ʚʠʷʚʠʪʠ ʧʨʦʛʘʣʠʥʠ, ʷʢʽ ʩʣʽʜ ʫʩʫʥʫʪʠ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ. ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʚʠʛʣʷʜʘʶʪʴ ʫʢʨʘʾʥʩʴʢʽ ʤʦʜʝʣʽ, ʱʦ 
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ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʤʽʩʮʝʚʠʭ ʫʤʦʚ, ʟʦʢʨʝʤʘ ʚ ʦʩʚʽʪʥʽʭ ʽ ʚʽʡʩʴʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ, 

ʘʣʝ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʚ ʯʘʩʪʠʥʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʻʚʨʦʧʝʡʩʴʢʠʤ ʥʦʨʤʘʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʻ ʨʝʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʤʦʜʝʣʷʭ, ʤʝʪʦʜʘʭ ʪʘ ʩʠʩʪʝʤʘʭ, ʷʢʘ ʙ ʚʨʘʭʦʚʫʚʘʣʠ ʷʢ ʢʽʣʴʢʽʩʥʽ, ʪʘʢ ʽ 

ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʪʨʘʪ, ʧʽʜʪʨʠʤʫʚʘʣʠ ʙ ʘʥʘʣʽʪʠʯʥʽ ʨʽʰʝʥʥʷ ʫ ʢʨʠʟʦʚʠʭ 

ʩʠʪʫʘʮʽʷʭ ʽ ʙʫʣʠ ʙ ʘʜʘʧʪʦʚʘʥ ̔ʜʦ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ɭʉ. 
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ʈʆɿɼɯʃ 2. ʈʆɿʈʆɹʂɸ ʄʆɼɽʃɽʁ ʆʎɯʅʖɺɸʅʅʗ ɺʊʈɸʊ ɺɯɼ 

ɺʀʊʆʂʋ ʇɽʈʉʆʅɸʃʔʅʀʍ ɼɸʅʀʍ 

 

2.1. ʊʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʘ GDPR-ʤʦʜʝʣʴ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʡʪʠʥʛʫ ʥʘ ʨʽʚʥʽ ʜʝʨʞʘʚʠ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʻ 

ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʦʮʽʥʶʚʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ, 

ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʈʝʛʣʘʤʝʥʪʫ GDPR ʫ ʢʦʨʪʝʞʥʽʡ 

ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʘʢʪʫʘʣʴʥʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʫ ʟʘʜʘʯʫ ʬʦʨʤʘʣʽʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʇɼ, ʟʘʧʦʜʽʷʥʠʭ ʾʭ ʦʙʨʦʙʢʦʶ. 

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʨʦʙʦʪʠ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʇɼ [33-

57].  ʄʦʞʣʠʚʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ ʨʦʟʨʦʙʦʢ, ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʰʢʦʜʠ ʚʽʜʥʦʩʥʦ ʈʝʛʣʘʤʝʥʪʫ GDPR [11] ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ, ʦʩʢʽʣʴʢʠ: ʥʝ 

ʚʨʘʭʦʚʘʥʦ, ʱʦ ʧʨʠ ʘʥʘʣʽʟʽ ʈʝʛʣʘʤʝʥʪʫ GDPR, ʦʨʛʘʥʽʟʘʮʽʷ ʥʝ ʤʘʻ ʟʤʦʛʠ ʯʽʪʢʦ 

ʚʩʪʘʥʦʚʠʪʠ ʬʘʢʪ ʧʦʨʫʰʝʥʥʷ, ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʦʾ ʧʨʠʚôʷʟʢʠ ʩʪʘʪʝʡ ʈʝʛʣʘʤʝʥʪʫ 

GDPR ʜʦ ʡʦʛʦ ʦʜʠʥʘʜʮʷʪʠ ʧʨʠʥʮʠʧʽʚ; ʚʽʜʩʫʪʥʻ ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ 

ʤʘʩʰʪʘʙʽʚ ʬʽʥʘʥʩʦʚʠʭ ʪʘ ʨʝʧʫʪʘʮʽʡʥʠʭ ʟʙʠʪʢʽʚ, ʫ ʨʘʟʽ ʙʫʜʴ-ʷʢʦʾ ʜʽʾ, ʱʦ ʩʫʧʝʨʝʯʠʪʴ 

ʈʝʛʣʘʤʝʥʪʫ GDPR; ʥʝ ʟʘʢʣʘʜʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ GDPR-

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩ ʚʠʷʚʣʝʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʙʫʜʴ-ʷʢʦʾ ʜʽʾ ʟ ʇɼ ʩʫʙôʻʢʪʽʚ. 

ɺʚʝʜʝʤʦ ʤʥʦʞʠʥʫ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʦʨʛʘʥʽʟʘʮʽʶ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʧʨʦʮʝʩ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʪʨʘʪʠ ʇɼ [58]. 

= { {} = ,1 2 z

z

1

IDF IDF IDF ,IDF ,..., IDF }
ǖ ǖ ǖǖ

ǖ<  
(2.1) 

ʜʝ  ( =1, )zjÌIDF IDF
ǖ ï ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʦʨʪʝʞʫ ʧʘʨʘʤʝʪʨʽʚ ű-ʾ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, (2.1) ʧʨʠ z=3, ʤʘʪʠʤʝ ʚʠʛʣʷʜ = { } = { } =
3

1 2 3

1

IDF IDF IDF ,IDF ,IDF
ǖ<

ǖ

,= }ʂɸɯ ʉɯʊʆʅ ʌʊɽʍ
{IDF ,IDF ,IDF ʜʝ , =1 ʂɸɯ

IDF IDF , =2 ʉɯʊʆʅ
IDF IDF  =3 ʌʊɽʍ

IDF IDF  

ʚʽʜʧʦʚʽʜʥʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʢʦʨʪʝʞʽʚ ʧʘʨʘʤʝʪʨʽʚ ʦʨʛʘʥʽʟʘʮʽʡ çʂʠʾʚʩʴʢʠʡ 
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ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè, çʉɯʊʆʅè ʪʘ çʌʃɸʁ ʊɽʍʅʆʃʆɼɾʀè. 

ɼʣʷ ű-ʾ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʨʪʝʞ ʧʘʨʘʤʝʪʨʽʚ ʤʘʻ ʚʠʛʣʷʜ: 

=< ,IDF IDF ,IDF ,..., IDF ,..., IDF
ǖ ǖ ǖ ǖ ǖ

1 2 i n > (2.2) 

ʜʝ:  ( =1, )i nÌIDF IDF
ǖ ǖ
i ï ʢʦʤʧʦʥʝʥʪ ʢʦʨʪʝʞʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ i-ʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ 

ʧʘʨʘʤʝʪʨʽʚ ű-ʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ n ï ʤʘʢʩʠʤʘʣʴʥʝ ʯʠʩʣʦ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɿʘʟʥʘʯʠʤʦ, 

ʱʦ ʜʣʷ ʚʩʽʭ ʯʣʝʥʽʚ IDF
ǖ ʭʘʨʘʢʪʝʨʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʧʦʨʷʜʢʫ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʈʝʛʣʘʤʝʥʪʫ GDPR, ʧʨʠ 13n=  ʢʦʨʪʝʞ (2.2) ʚʠʟʥʘʯʠʤʦ ʷʢ [39, 40] (ʜʠʚ. ʪʘʙʣ. 2.1): 

= <

, , , , , , , , , , , , , ,

>=

< >

1 2 7 13
IDF IDF ,IDF ,..., IDF ,..., IDF

T L N CH A R I C CA M ME AD F RE

ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ

ǖ

ǖ ǖ ǖ

 

(2.3) 

ʜʝ: IDF = T
ǖ ǖ
1  (ʈʽʯʥʠʡ ʦʙʽʛ); 2

IDF = L
ǖ ǖ (ʈʽʚʝʥʴ ʧʦʨʫʰʝʥʥʷ); 3IDF = N

ǖ ǖ (ʉʧʝʮʠʬʽʢʘ 

ʧʦʨʫʰʝʥʥʷ); 4
IDF = CH

ǖ ǖ (ʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʥʷ); 5IDF = A
ǖ ǖ (ɿʥʠʞʝʥʥʷ ʰʢʦʜʠ); 

6IDF = R
ǖ ǖ(ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ); 7IDF = I

ǖ ǖ (ʈʝʮʠʜʠʚ ʧʦʨʫʰʝʥʥʷ); 8
IDF = C

ǖ ǖ
 

(ʈʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽ); 9IDF = CA
ǖ ǖ (ʂʘʪʝʛʦʨʽʾ ʜʘʥʠʭ); 10

IDF = M
ǖ ǖ (ʉʧʦʩʽʙ ʚʠʷʚʣʝʥʥʷ); 

11
IDF = ME

ǖ ǖ (ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʭʦʜʘʤ); 12IDF = AD
ǖ ǖ (ɼʦʪʨʠʤʘʥʥʷ ʢʦʜʝʢʩʽʚ); 13

IDF = F
ǖ ǖ 

(ɺʠʟʥʘʯʘʶʯʠʡ ʯʠʥʥʠʢ);  14IDF = RE
ǖ ǖ (ʇʨʝʚʝʥʪʠʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ) [60, 61]. 

ʊʘʙʣʠʮʷ 2.1. 

ʇʨʠʢʣʘʜ ʦʧʠʩʫ ʝʣʝʤʝʥʪʽʚ ʢʦʨʪʝʞʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʈʝʛʣʘʤʝʥʪʫ GDPR 

IDF
ǖ

 ʅʘʟʚʘ IDF
ǖ

 ʆʧʠʩ IDF
ǖ

 

1 2 3 

T
ǖ ʈʽʯʥʠʡ ʦʙʽʛ  ɿʘʛʘʣʴʥʠʡ ʛʣʦʙʘʣʴʥʠʡ ʨʽʯʥʠʡ ʦʙʽʛ (turnover) ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ 

ʧʦʧʝʨʝʜʥʽʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢ 

L
ǖ ʈʽʚʝʥʴ 

ʧʦʨʫʰʝʥʥʷ 

ʈʽʚʝʥʴ (level) ʧʦʨʫʰʝʥʥʷ 

N
ǖ ʉʧʝʮʠʬʽʢʘ 

ʧʦʨʫʰʝʥʥʷ 

ʉʧʝʮʠʬʽʢʘ (nature), ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʽ ʪʨʠʚʘʣʽʩʪʴ ʧʦʨʫʰʝʥʥʷ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʩʧʝʮʠʬʽʢʫ, ʦʙʩʷʛ ʯʠ ʮʽʣʴ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʩʫʙôʻʢʪʽʚ ʜʘʥʠʭ, ʷʢʽ ʟʘʟʥʘʣʠ 

ʚʧʣʠʚʫ, ʽ ʨʽʚʝʥʴ ʰʢʦʜʠ, ʟʘʧʦʜʽʷʥʦʾ ʾʤ 

CH
ǖ ʍʘʨʘʢʪʝʨ 

ʧʦʨʫʰʝʥʥʷ 

ʅʘʚʤʠʩʥʠʡ ʘʙʦ ʥʝʜʙʘʣʠʡ ʭʘʨʘʢʪʝʨ (character) ʧʦʨʫʰʝʥʥʷ 

A
ǖ ɿʥʠʞʝʥʥʷ ʰʢʦʜʠ ɹʫʜʴ-ʷʢʽ ʜʽʾ (action), ʚʞʠʪʽ ʢʦʥʪʨʦʣʝʨʦʤ ʘʙʦ ʦʧʝʨʘʪʦʨʦʤ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʰʢʦʜʠ, ʟʘʧʦʜʽʷʥʦʾ ʩʫʙôʻʢʪʘʤʠ ʜʘʥʠʭ 

R
ǖ ʉʪʫʧʽʥʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (responsibility) ʢʦʥʪʨʦʣʝʨʘ ʘʙʦ 

ʦʧʝʨʘʪʦʨʘ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝʭʥʽʯʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʷʢʽ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʝʡ 25 ʽ 32 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.1. 

1 2 3 

I
ǖ ʈʝʮʠʜʠʚ 

ʧʦʨʫʰʝʥʥʷ 

ɹʫʜʴ-ʷʢʽ ʥʘʣʝʞʥʽ ʧʦʧʝʨʝʜʥʽ ʧʦʨʫʰʝʥʥʷ (infringements) ʟ ʙʦʢʫ 

ʢʦʥʪʨʦʣʝʨʘ ʘʙʦ ʦʧʝʨʘʪʦʨʘ 

C
ǖ ʈʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽ  ʈʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽ (cooperation) ʟ ʥʘʛʣʷʜʦʚʠʤ ʦʨʛʘʥʦʤ ʜʣʷ 

ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʧʦʨʫʰʝʥʥʷ ʽ ʩʢʦʨʦʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʧʦʨʫʰʝʥʥʷ 

CA
ǖ ʂʘʪʝʛʦʨʽʾ ʜʘʥʠʭ ʂʘʪʝʛʦʨʽʾ (categories) ʇɼ, ʥʘ ʷʢʽ ʚʧʣʠʥʫʣʦ ʧʦʨʫʰʝʥʥʷ 

M
ǖ ʉʧʦʩʽʙ 

ʚʠʷʚʣʝʥʥʷ 

ʉʧʦʩʽʙ (manner), ʫ ʷʢʠʡ ʥʘʛʣʷʜʦʚʦʤʫ ʦʨʛʘʥʫ ʩʪʘʣʦ ʚʽʜʦʤʦ ʧʨʦ 

ʧʦʨʫʰʝʥʥʷ, ʟʦʢʨʝʤʘ, ʘʙʦ, ʽ ʷʢʱʦ ʪʘʢ, ʪʦ ʷʢʦʶ ʤʽʨʦʶ, ʢʦʥʪʨʦʣʝʨ 

ʘʙʦ ʦʧʝʨʘʪʦʨ ʧʦʚʽʜʦʤʠʚ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ME
ǖ ɺʽʜʧʦʚʽʜʥʽʩʪʴ 

ʟʘʭʦʜʘʤ 

ʗʢʱʦ ʟʘʭʦʜʠ (measures), ʚʢʘʟʘʥʽ ʚ ʩʪʘʪʪʽ 58(2), ʙʫʣʦ ʨʘʥʽʰʝ 

ʧʨʠʟʥʘʯʝʥʦ ʧʨʦʪʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʘʙʦ ʦʧʝʨʘʪʦʨʘ ʱʦʜʦ 

ʪʦʛʦ ʩʘʤʦʛʦ ʧʠʪʘʥʥʷ, ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʠʤ ʟʘʭʦʜʘʤ 

AD
ǖ ɼʦʪʨʠʤʘʥʥʷ 

ʢʦʜʝʢʩʽʚ  

ɼʦʪʨʠʤʘʥʥʷ (adherence) ʟʘʪʚʝʨʜʞʝʥʠʭ ʢʦʜʝʢʩʽʚ ʧʦʚʝʜʽʥʢʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 40 ʘʙʦ ʟʘʪʚʝʨʜʞʝʥʠʭ ʢʦʜʝʢʩʽʚ ʧʦʚʝʜʽʥʢʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 42 

F
ǖ ɺʠʟʥʘʯʘʶʯʠʡ 

ʯʠʥʥʠʢ 

ɹʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʦʙʪʷʞʫʚʘʣʴʥʠʡ ʘʙʦ ʧʦʤôʷʢʰʫʚʘʣʴʥʠʡ ʬʘʢʪʦʨ 

(factor), ʟʘʩʪʦʩʦʚʥʠʡ ʜʦ ʦʙʩʪʘʚʠʥ ʩʧʨʘʚʠ, ʪʘʢʠʡ ʷʢ ʦʪʨʠʤʘʥʘ 

ʬʽʥʘʥʩʦʚʘ ʚʠʛʦʜʘ ʘʙʦ ʚʠʪʨʘʪʠ, ʷʢʠʭ ʚʜʘʣʦʩʷ ʫʥʠʢʥʫʪʠ, ʧʨʷʤʦ ʯʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʚʽʜ ʧʦʨʫʰʝʥʥʷ 

RE
ǖ ʇʨʝʚʝʥʪʠʚʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʇʨʝʚʝʥʪʠʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ (recommendations). ɺʢʘʟʫʶʪʴʩʷ ʜʣʷ 

ʚʩʽʭ ʢʦʤʧʦʥʝʥʪ ʚʽʜ 3 ʜʦ 13. 
 

ʇʝʨʰʠʡ ʢʦʤʧʦʥʝʥʪ ʢʦʨʪʝʞʫ T
ǖ ï çʈʽʯʥʠʡ ʦʙʽʛè. ɺʠʟʥʘʯʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʽʯʥʦʛʦ ʦʙʽʛʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʤʠʥʫʣʠʡ ʨʽʢ. ʌʦʨʤʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ T
ǖ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʝʨʪʦʤ ʨʽʯʥʦʛʦ ʦʙʽʛʫ ʚ ú. ɼʘʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʤʝʪʦʜʫ ʥʝʤʘʻ ʨʦʟʛʘʣʫʞʝʥʴ ʪʘ ʤʘʻ ʣʠʰʝ 1 ʝʣʝʤʝʥʪ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ű-ʪʘ ʢʦʤʧʘʥʽʷ 

ʟʘ ʤʠʥʫʣʠʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢ ʤʘʣʘ ʛʣʦʙʘʣʴʥʠʡ ʨʽʯʥʠʡ ʦʙʽʛ 3 ʤʣʨʜ. ú, ʪʦ ʜʘʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: =3000000000ú
1

IDF = T
ǖ ǖ

[58]. 

ɼʨʫʛʠʡ ʢʦʤʧʦʥʝʥʪ L
ǖ ï çʈʽʚʝʥʴ ʧʦʨʫʰʝʥʥʷè, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ [62]:  

= { ,} = { , ,..., }
1n

i=1
1i 1 2 n

L L L L L
ǖ ǖ ǖ ǖ ǖ

 
(2.4) 

ʜʝ: L
ǖ ï ʤʥʦʞʠʥʘ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʨʽʚʥʽʚ ʧʦʨʫʰʝʥʴ, Ì

i
L L
ǖ ǖ

( )1i =1,n  ï i-ʪʘ 

ʧʽʜʤʥʦʞʠʥʘ ʨʽʚʥʽʚ ʧʦʨʫʰʝʥʥʷ, ʘ 
1n  ï ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 

21n =  ( )i = 1,2   ʬʦʨʤʫʣʫ (2.4) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } { , }
2

i=1

= =
i 1 2

L L L L
ǖ ǖ ǖ ǖ

{ },"ʉʪ.83,ʧ.4","ʉʪ.83,ʧ.5"ʜʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ [11] ʧʽʜʤʥʦʞʠʥʠ Ì
1

L L
ǖ ǖ

ʪʘÌ2
L L
ǖ ǖ
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ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʥʘʯʝʥʥʷ: { }=
1

L " ʉʪ.83,ʧ.4"
ǖ  ʪʘ { },=

2
L " ʉʪ.83,ʧ.5"
ǖ ʱʦ 

ʚʽʜʧʦʚʽʜʥʦ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ: çʅʘ ʧʦʨʫʰʝʥʥʷ ʪʘʢʠʭ ʧʦʣʦʞʝʥʴ, ʟʛʽʜʥʦ ʟ ʧʘʨʘʛʨʘʬʦʤ 2, 

ʧʦʰʠʨʶʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʰʪʨʘʬʽʚ ʩʫʤʦʶ ʜʦ 10 000 000 ʻʚʨʦ ʘʙʦ, 

ʫ ʚʠʧʘʜʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʦ 2% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʦʙʽʛʫ ʟʘ 

ʧʦʧʝʨʝʜʥʽʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʩʫʤʘ ʻ ʚʠʱʦʶè ʪʘ çʅʘ ʧʦʨʫʰʝʥʥʷ 

ʪʘʢʠʭ ʧʦʣʦʞʝʥʴ, ʟʛʽʜʥʦ ʟ ʧʘʨʘʛʨʘʬʦʤ 2, ʧʦʰʠʨʶʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʰʪʨʘʬʽʚ ʩʫʤʦʶ ʜʦ 20 000 000 ʻʚʨʦ ʘʙʦ, ʫ ʚʠʧʘʜʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʦ 

4% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʦʙʽʛʫ ʟʘ ʧʦʧʝʨʝʜʥʽʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʪʦʛʦ, ʷʢʘ ʩʫʤʘ ʻ ʚʠʱʦʶè. ɼʘʣʽ, ʧʽʜʤʥʦʞʠʥʫ i
L
ǖ

 ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
1i

1i

n

ij i1 i2 in

j=1

L L L Lj j j j

i
L
ǖ

 

(2.5) 

ʜʝ 
ijLjÌ

i
L
ǖ( )1ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i

L
ǖ

 ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 
1in  

ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 83 

(ʧ.4, ʧ.5) ʪʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ (2.5) ʚʠʨʘʟ (2.4) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 

= { } = { { }} =

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.

1i1 1

1i 1i 1 1 1 1i

nn n

ij

i=1 i=1 j=1

11 12 1n 21 22 2n n 1 n 2 n n

L

L L L L L L L L L

j

j j j j j j j j j

i
L L
ǖ ǖ

 

(2.6) 

ʊʦʜʽ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ű-ʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠ 21n = ( )i = 1,2 , 311n = ( )j = 1,3 , 

512n = ( )j = 1,5 , ʬʦʨʤʫʣʘ (2.6) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

2

= { { }} = {{ , , },{ , , , , }} = {{

},{

1in

ij 11 12 13 21 22 23 24 25

i=1 j=1

L L L L L L L L L "ʉʪ.83,ʧ.4,ʧʧ.ʘ", 

"ʉʪ.83,ʧ.4,ʧʧ.b","ʉʪ.83,ʧ.4,ʧʧ.ʩ" "ʉʪ.83,ʧ.5,ʧʧ.ʘ", "ʉʪ.83,ʧ.5,ʧʧ.b",

"ʉʪ.83,ʧ.5,ʧʧ.ʩ",ʉʪ.83,ʧ.5,ʧʧ.d", "ʉʪ.8

L
ǖ j j j j j j j j j

}}.3,ʧ.5,ʧʧ.e"

 
(2.7) 

ʊʨʝʪʽʡ ʢʦʤʧʦʥʝʥʪ N
ǖï çʉʧʝʮʠʬʽʢʘ ʧʦʨʫʰʝʥʥʷè, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ [63]: 

= { ,} = { , ,..., }
2n

i=1
2i 1 2 n

N N N N N
ǖ ǖ ǖ ǖ ǖ

 
(2.8) 

ʜʝ N
ǖ

 ï ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʩʧʝʮʠʬʽʢʠ, ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʽ ʪʨʠʚʘʣʦʩʪʽ ʧʦʨʫʰʝʥʥʷ, 

Ì
i

N N
ǖ ǖ

( )2i =1,n  i-ʪʘ ʧʽʜʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʮʠʬʽʢʠ, ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ 
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ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʧʦʨʫʰʝʥʥʷ, ʘ 
2n  ï ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ű-ʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠ 42n =  ( )i = 1,4  ʬʦʨʤʫʣʫ (2.8) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } =
4

i=1

i
N N
ǖ ǖ

,{ , , , }
1 2 3 4

N N N N
ǖ ǖ ǖ ǖ  ʜʝ ʧʽʜʤʥʦʞʠʥʠ Ì

1
N N
ǖ ǖ

, Ì
2

N N
ǖ ǖ

, Ì
3

N N
ǖ ǖ

 ʪʘ Ì4
N N
ǖ ǖ

 

ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʥʘʯʝʥʥʷ: 1
N
ǖ

 = çʂʣʘʩʠʬʽʢʘʮʽʷ ʚʪʨʘʯʝʥʠʭ ʜʘʥʠʭè; 2
N
ǖ

 

= çʇʨʦʪʷʞʥʽʩʪʴ ʧʦʨʫʰʝʥʥʷè; 3
N
ǖ

 = çʂʽʣʴʢʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ ʩʫʙôʻʢʪʽʚ ʇɼè; 4
N
ǖ

 

= çʈʽʚʝʥʴ ʚʧʣʠʚʫ ʥʘ ʩʫʙôʻʢʪʠ ʇɼè. ɼʘʣʽ, ʧʽʜʤʥʦʞʠʥʫ i
N
ǖ

 ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
2i

2i

n

ij i1 i2 in

j=1

N N N Nj j j j

i
N
ǖ

 

(2.9) 

ʜʝ 
ijNjÌ

i
N
ǖ ( )2ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i

N
ǖ

 ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 

2in  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʬʦʨʤʦʚʘʥʠʭ ʧʽʜʤʥʦʞʠʥ ʫ ʬʦʨʤʫʣʽ (2.9) ʚʠʨʘʟ (2.8) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { } = { { }} =

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.

2i2 2

2i 2i 2 2 2 2i

nn n

ij

i=1 i=1 j=1

11 12 1n 21 22 2n n 1 n 2 n n

N

N N N N N N N N N

j

j j j j j j j j j

i
N N
ǖ ǖ

 

(2.10) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 42n = ( )i = 1,4 , 521n = ( )j = 1,5 , 522n = ( )j = 1,5 , 523n =

( )j = 1,5  ʽ 524n = ( )j = 1,5   ʬʦʨʤʫʣʘ (2.10) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

= { { }} = {{ , , , , },{ , , , , },

{ , , , , },{ , , , , }}.

2in4

ij 11 12 13 14 15 21 22 23 24 25

i=1 j=1

31 32 33 34 35 41 42 43 44 45

N N N N N N N N N N N

N N N N N N N N N N

j j j j j j j j j j j

j j j j j j j j j j

N
ǖ

 

(2.11) 

ʏʝʪʚʝʨʪʠʡ ʢʦʤʧʦʥʝʥʪ CH
ǖ
ï çʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʥʷè, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

= { ,} = { , ,..., }
3n

i=1
3i 1 2 n

CH CH CH CH CH
ǖ ǖ ǖ ǖ ǖ

 
(2.12) 

ʜʝ CH
ǖ
 ï ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʥʷ, Ì

i
CH CH

ǖ ǖ
( )3i =1,n  i-ʪʘ 

ʧʽʜʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʥʷ, ʘ 3n  ï ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ű-ʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠ 33n =  ( )i = 1,3  ʬʦʨʤʫʣʫ (2.12) ʤʦʞʥʘ 



54 
 

 

 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { ,} = { , , }
3

i=1

i 1 2 3
CH CH CH CH CH

ǖ ǖ ǖ ǖ ǖ  ʜʝ ʧʽʜʤʥʦʞʠʥʠ Ì
1

CH CH
ǖ ǖ

, Ì
2

CH CH
ǖ ǖ

 ʪʘ Ì3
CH CH

ǖ ǖ
 ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʥʘʯʝʥʥʷ: 1

CH
ǖ

= çʈʽʚʝʥʴ 

ʛʘʣʫʟʝʚʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʛʨʘʤʥʦʾ ʙʝʟʧʝʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚè; 2
CH

ǖ
= çʅʘʷʚʥʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʢʦʥʪʨʦʣʝʨʘʤʠ 

ʢʝʨʽʚʥʠʮʪʚʘ ʧʨʦ ʨʠʟʠʢʠ, ʱʦ ʙʫʣʠ ʚʠʷʚʣʝʥʽè; 3
CH

ǖ
= çɼʽʾ ʢʝʨʽʚʥʠʮʪʚʘ ʥʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʙʝʟʧʝʢʠ ʥʘʛʣʷʜʦʚʦʛʦ ʦʨʛʘʥʫè. ʇʽʜʤʥʦʞʠʥʫ i
CH

ǖ
 ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
3i

3i

n

ij i1 i2 in

j=1

CH CH CH CHj j j j

i
CH

ǖ

 

(2.13) 

ʜʝ ijCHjÌ
i

CH
ǖ ( )3ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i

CH
ǖ

 ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, 

ʘ 
3in  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷ 

(2.13) ʚʠʨʘʟ (2.12) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ [58]: = { } = { { }} =
3 3 3in n n

ij

i=1 i=1 j=1

CHj
i

CH CH
ǖ ǖ  

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.
3i 3i 3 3 3 3i11 12 1n 21 22 2n n 1 n 2 n nCH CH CH CH CH CH CH CH CHj j j j j j j j j

 
(2.14) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 33n = ( )i = 1,3 , 531n = ( )j = 1,5 , 232n = ( )j = 1,2 , 233n =

( )j = 1,2  ʬʦʨʤʫʣʘ (2.14) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: = { { }} =
3in3

ij

i=1 j=1

CHjCH
ǖ  

{{ , , , , },{ , },{ , }}.11 12 13 14 15 21 22 31 32CH CH CH CH CH CH CH CH CHj j j j j j j j j

 (2.15) 

ʇôʷʪʠʡ ʢʦʤʧʦʥʝʥʪ A
ǖ
ï çɿʥʠʞʝʥʥʷ ʰʢʦʜʠè, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ [64]: 

= { ,} = { , ,..., }
4n

i=1
4i 1 2 n

A A A A A
ǖ ǖ ǖ ǖ ǖ

 

(2.16) 

ʜʝ A
ǖ
ï ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʜʽʡ, ʱʦ ʚʞʠʪʽ ʢʦʥʪʨʦʣʝʨʦʤ ʘʙʦ ʦʧʝʨʘʪʦʨʦʤ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʰʢʦʜʠ, ʟʘʧʦʜʽʷʥʦʾ ʩʫʙôʻʢʪʘʤʠ ʜʘʥʠʭ, Ì
i

A A
ǖ ǖ

 ( )4i =1,n  ï i-ʪʘ ʧʽʜʤʥʦʞʠʥʘ 

ʚʞʠʪʠʭ ʜʽʡ ʢʦʥʪʨʦʣʝʨʦʤ ʘʙʦ ʦʧʝʨʘʪʦʨʦʤ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʰʢʦʜʠ, ʘ 4n  ï ʢʽʣʴʢʽʩʪʴ 

ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ű-ʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠ 34n =  ( )i = 1,3  ʬʦʨʤʫʣʫ (2.16) 

ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ: = { ,} = { , , }
3

i=1

i 1 2 3
A A A A A
ǖ ǖ ǖ ǖ ǖ  ʜʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ [11] 
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ʧʽʜʤʥʦʞʠʥʠ Ì
1

A A
ǖ ǖ

, Ì
2

A A
ǖ ǖ

 ʪʘ Ì3
A A
ǖ ǖ

 ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʥʘʯʝʥʥʷ: 

1
A
ǖ
= çʄʽʨʘ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ, ʷʢʠʭ ʟʘʟʥʘʣʠ ʩʫʙôʻʢʪʠ ʇɼè; 

2
A
ǖ

= 

çʅʘʷʚʥʽʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʻʚʦʛʦ ʧʣʘʥʫ ʧʦʤôʷʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʜʦ ʚʪʨʫʯʘʥʥʷ 

ʥʘʛʣʷʜʦʚʦʛʦ ʦʨʛʘʥʫè ʪʘ 3A
ǖ

= çʈʦʟʤʽʨ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʚʠʪʨʘʪ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʦʤôʷʢʰʝʥʥʷʤ ʥʘʩʣʽʜʢʽʚè. ɼʘʣʽ, ʧʽʜʤʥʦʞʠʥʫ i
A
ǖ

 ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
4i

4i

n

ij i1 i2 in

j=1

A A A Aj j j j

i
A
ǖ

 

(2.17) 

ʜʝ ijAjÌ
i

A
ǖ

 ( )4ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i
A
ǖ

 ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 4in  

ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.17) ʚʠʨʘʟ (2.16) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
4 4 4in n n

ij

i=1 i=1 j=1

Aj
i

A A
ǖ ǖ  

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.
4i 4i 4 4 4 4i11 12 1n 21 22 2n n 1 n 2 n nA A A A A A A A Aj j j j j j j j j

 
(2.18) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 34n = ( )i = 1,4 , 541n = ( )j = 1,5 , 242n = ( )j = 1,2 , 543n =

( )j = 1,5  ʬʦʨʤʫʣʘ (2.18) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

= { { }} = {{ , , , , },{ , },{ , , , , }}.
4in3

ij 11 12 13 14 15 21 22 31 32 33 34 35

i=1 j=1

A A A A A A A A A A A A Aj j j j j j j j j j j j j
A
ǖ

 

(2.19) 

ʐʦʩʪʠʡ ʢʦʤʧʦʥʝʥʪ R
ǖ ï çʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽè,  ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

= { ,} = { , ,..., }
5n

i=1
5i 1 2 n

R R R R R
ǖ ǖ ǖ ǖ ǖ

 
(2.20) 

ʜʝ R
ǖ
ï ʤʥʦʞʠʥʘ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʦʥʪʨʦʣʝʨʘ/ʦʧʝʨʘʪʦʨʘ, Ì

i
R R
ǖ ǖ

 

( )5i =1,n  ï i-ʪʘ ʧʽʜʤʥʦʞʠʥʘ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʦʥʪʨʦʣʝʨʘ/ʦʧʝʨʘʪʦʨʘ, ʘ 5n  

ï ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʧʦʧʝʨʝʜʥʽʤ ʚʠʢʣʘʜʦʤ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ 

85n =  ( )i = 1,8  ʬʦʨʤʫʣʫ (2.20) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } =
8

i=1

i
R R
ǖ ǖ  

,{ , , , , , , , }
1 2 3 4 5 6 7 8

R R R R R R R R
ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ ʜʝ ʧʽʜʤʥʦʞʠʥʠ Ì

1
R R
ǖ ǖ

, Ì
2

R R
ǖ ǖ

, Ì
3

R R
ǖ ǖ

, 

Ì
4

R R
ǖ ǖ

, Ì
5

R R
ǖ ǖ

, Ì
6

R R
ǖ ǖ

, Ì
7

R R
ǖ ǖ

 ʪʘ Ì8
R R
ǖ ǖ

,  ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 
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ʟʥʘʯʝʥʥʷ: 1
R
ǖ

 = çʅʘʷʚʥʽʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʇɼè; 2
R
ǖ

 = 

çʅʘʷʚʥʽʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʤʘʨʢʫʚʘʥʥʷ 

ʇɼè; 3R
ǖ

 = çɺʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʩʫʯʘʩʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʰʠʬʨʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾè; 4
R
ǖ

 = çʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʠʬʨʫʚʘʥʥʷ, ʙʫʣʦ ʚʪʨʘʯʝʥʦ ʢʣʶʯʽ 

ʨʘʟʦʤ ʽʟ ʜʘʥʠʤʠè; 5
R
ǖ

 = çɺʠʢʦʥʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʟʘʪʚʝʨʜʞʝʥʠʭ ʧʣʘʥʽʚ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʽʥʮʠʜʝʥʪʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʥʠʭè; 6
R
ǖ

 = çʅʘʷʚʥʽʩʪʴ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʜʽʡʥʠʭ ʧʨʦʮʝʜʫʨ ʪʝʩʪʫʚʘʥʥʷè; 7
R
ǖ

 = çʅʘʷʚʥʽʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʜʽʡʥʠʭ ʧʨʦʮʝʜʫʨ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠè; 8
R
ǖ

 = çʅʘʷʚʥʽʩʪʴ ʂʦʜʝʢʩʫ 

ʧʦʚʝʜʽʥʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʦʨʛʘʥʽʟʘʮʽʾè [64]. ʇʽʜʤʥʦʞʠʥʫ i
R
ǖ

 ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
5i

5i

n

ij i1 i2 in

j=1

R R R Rj j j j

i
R
ǖ

 

(2.21) 

ʜʝ: ijRjÌ
i

R
ǖ ( )5ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i

R
ǖ

 ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 
5in  

ï ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.21) ʚʠʨʘʟ (2.20) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
5 5 5in n n

ij

i=1 i=1 j=1

Rj
i

R R
ǖ ǖ  

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.
5i 5i 5 5 5 5i11 12 1n 21 22 2n n 1 n 2 n nR R R R R R R R Rj j j j j j j j j

 
(2.22) 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ű-ʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠ 85n = ( )i = 1,8 , 251n = ( )j = 1,2 , 252n =

( )j = 1,2 , 353n = ( )j = 1,3 , 354n =  ( )j = 1,3 , 255n = ( )j = 1,2 , 256n = ( )j = 1,2 , 

257n =  ( )j = 1,2 , 258n =  ( )j = 1,2 , ʬʦʨʤʫʣʘ (2.22) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

= { { }} = {{ , },{ , },

{ , , },{ , , },{ , },{ , },{ , },{ , }}.

5in8

ij 11 12 21 22

i=1 j=1

31 32 33 41 42 43 51 52 61 62 71 72 81 82

R R R R R

R R R R R R R R R R R R R R

j j j j j

j j j j j j j j j j j j j j

R
ǖ

 

(2.23) 

ʉʴʦʤʠʡ ʢʦʤʧʦʥʝʥʪ I
ǖ ï çʈʝʮʠʜʠʚ ʧʦʨʫʰʝʥʥʷè [58], ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

6
= { ,} = { , ,..., }

6n

i=1

i 1 2 n
I I I I I
ǖ ǖ ǖ ǖ ǖ

 
(2.24) 

ʜʝ I
ǖ

 ï ʤʥʦʞʠʥʘ ʧʦʨʫʰʝʥʴ ʟ ʙʦʢʫ ʢʦʥʪʨʦʣʝʨʘ/ʦʧʝʨʘʪʦʨʘ, Ì
i

I I
ǖ ǖ

 ( )6i = 1,n  i-ʪʘ 
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ʧʽʜʤʥʦʞʠʥʘ ʧʦʨʫʰʝʥʴ ʟ ʙʦʢʫ ʢʦʥʪʨʦʣʝʨʘ/ʦʧʝʨʘʪʦʨʘ, ʘ 
6n  ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ 

ʧʽʜʤʥʦʞʠʥ. ʅʘʧʨʠʢʣʘʜ, 16n =  ( )i = 1  ʬʦʨʤʫʣʫ (2.24) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { ,} = { }
1

i=1

i 1
I I I
ǖ ǖ ǖ  ʜʝ ʧʽʜʤʥʦʞʠʥʘ Ì

1
I I
ǖ ǖ

 ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʥʘʯʝʥʥʷ: 1
I
ǖ

 = 

çʇʝʨʰʘ ʚʪʨʘʪʘ ʇɼ ʚ ʦʨʛʘʥʽʟʘʮʽʾè. ʇʽʜʤʥʦʞʠʥʫ i
I
ǖ

 ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
6in

j=1
6ii ij i1 i2 in

I I I I I
ǖ ǖ ǖ ǖ ǖ

 

(2.25) 

ʜʝ Ì
ij i

I I
ǖ ǖ ( )6ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i

ɯ
ǖ

 ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 
6in  ï 

ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.25) ʚʠʨʘʟ (2.24) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
6 6 6in n n

i=1 i=1 j=1

i ij
I I I
ǖ ǖ ǖ  

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.
6i 6i 6 6 6 6i11 12 1n 21 22 2n n 1 n 2 n n

I I I I I I I I I
ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ

 
(2.26) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 16n =  ( )i = 1 , 261n = ( )j = 1,2 , ʬʦʨʤʫʣʫ (2.26) ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { { }} = {{ , }},
6in1

i=1 j=1

i ij 11 12
I I I I
ǖ ǖ ǖ ǖ

 

(2.27) 

ʜʝ: 11
I
ǖ

 = çʊʘʢè; 12
I
ǖ

= çʅʽè. ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʨʘʟ (2.27), ʘ ʩʘʤʝ ʢʦʤʧʦʥʝʥʪʫ 12
I
ǖ
, ʷʢʘ 

ʤʘʻ ʚʽʜʧʦʚʽʜʴ çʅʽè, ʦʪʨʠʤʫʻʤʦ ʥʘʩʪʫʧʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʧʽʜʤʥʦʞʠʥʠ 
ij

I
ǖ: 

= { ,} = { , ,..., }
6ijn

k=1
6ijij ijk ij1 ij2 ijn

I I I I I
ǖ ǖ ǖ ǖ ǖ

 
(2.28) 

ʜʝ Ì
ijk ij

I I
ǖ ǖ ( )6ijk = 1,n  ï k-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ij

ɯ  ʫ ʤʝʞʘʭ ij -ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 

6ijn  ï ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽj-ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ (2.28) ʚʠʨʘʟ (2.26) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
6 6 6in n n

i=1 i=1 j=1

i ij
I I I
ǖ ǖ ǖ  



58 
 

 

 

{ { { }}} = {{{ , ,..., },{ , ,..., },...,

{ , ,..., }},...,{{ , ,..., },

{ , ,..., },...,{

6ij6 6i
nn n

i=1 j=1 k=1
6ij 6ij

6i 6i 6i 6ij 6 6 6 6ij

6 6 6 6ij 6

ijk 111 112 11n 121 122 12n

1n 1 1n 2 1n n n 11 n 12 n 1n

n 21 n 22 n 2n n

I I I I I I I

I I I I I I

I I I I

ǖ ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ , ,..., }}}.
6i 6 6i 6 6i 6ijn 1 n n 2 n n n

I I
ǖ ǖ ǖ

 

(2.29) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 16n =  ( )i = 1 , 261n = ( )i = 1,2 , ʪʘ ʧʨʠ 161n =  0611n =  ( )j = 0 , 

ʘ ʧʨʠ 261n =  3612n = ( )j = 1,3 , ʬʦʨʤʫʣʫ (2.29) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { } = { { }} = { { { }}} = {{ ,{ , , }}},
6ijn1 1 2 1 2

i=1 i=1 j=1 i=1 j=1 k=1

i ij ijk 11 121 122 123
I I I I I I I I
ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ

 
(2.30) 

ʜʝ: 121
I
ǖ

= çʅʦʚʝ ʧʦʨʫʰʝʥʥʷ (ʚʪʨʘʪʘ ʜʘʥʠʭ, ʾʭ ʚʠʜʘʣʝʥʥʷ, ʪʠʧʠ ʜʘʥʠʭ) ʘʥʘʣʦʛʽʯʥʦ 

ʧʦʧʝʨʝʜʥʴʦʤʫè; 122
I
ǖ

= çʆʨʛʘʥʽʟʘʮʽʻʶ ʚʞʠʪʦ ʟʘʭʦʜʽʚ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʧʨʦʙʣʝʤ, ʷʢʽ  

ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʦʨʫʰʝʥʥʽè; 123
I
ǖ

= çʅʘʷʚʥʽʩʪʴ ʩʪʷʛʥʝʥʥʷ 

ʰʪʨʘʬʫ ʟʘ ʥʦʚʝ ʧʦʨʫʰʝʥʥʷè. ɺʠʭʦʜʷʯʠ ʟ (2.30), ʧʽʜʤʥʦʞʠʥʫ 
ijk

I
ǖ  ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
6ijk

6ijk

n

ijke ijk1 ijk2 ijkn

e=1

I I I Ij j j j

ijk
I
ǖ

 
(2.31) 

ʜʝ ijkeIj Ì
ijk

I
ǖ  ( )6ijke= 1,n  ï e-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ijk

ɯ
ǖ

 ʫ ʤʝʞʘʭ ijk-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 

6ijkn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽjk-ʾ ʧʽʜʤʥʦʞʠʥʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.31) ʚʠʨʘʟ (2.29) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } =
6n

i=1

i
I I
ǖ ǖ  

{ { }} = { { { }}} = { { { { }}}} {{{{ , ,...,

},{ , ,..., },...,{ , ,...,

6ij 6ij 6ijk6 6i 6 6i 6 6i

6ijk 6ijk 6ij 6ij 6

n n nn n n n n n

ijke 1111 1112

i=1 j=1 i=1 j=1 k=1 i=1 j=1 k=1 e=1

111n 1121 1122 112n 11n 1 11n 2 11n

I I I

I I I I I I I

j j j

j j j j j j

=
ij ijk

I I
ǖ ǖ

}},...,{{ ,

,..., },{ , ,..., },...,{ , ,..., }}}}.

ij 6ijk 6 6i

6 6i 6 6i 6ijk 6 6i 6 6i 6 6i 6ijk 6 6i 6ij 6 6i 6ij 6 6i 6ij 6ijk

n n n 11

n n 12 n n 1n n n 21 n n 22 n n 2n n n n 1 n n n 2 n n n n

I

I I I I I I I I

j j

j j j j j j j j

 

(2.32) 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ű-ʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠ 16n =  ( )i = 1 , 261n = ( )j = 1,2 , ʪʘ ʧʨʠ 

161n =  0611n = ( )k = 0 , ʘ ʧʨʠ 261n =  3612n =  ( )k = 1,3 , 36121n =  ( )e= 1,3 , 36122n =

( )e= 1,3 , 36123n =  ( )e= 1,3  ʬʦʨʤʫʣʫ (2.32) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 
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= { } = { { }} = { { { }}} = { { { { }}}} = 

{{ ,{{ , , },{ , , },{ , , }}}}.

6ij 6ij 6ijkn n n1 1 2 1 2 1 2

ijke

i=1 i=1 j=1 i=1 j=1 k=1 i=1 j=1 k=1 e=1

11 1211 1212 1213 1221 1222 1223 1231 1232 1233

I

I I I I I I I I I I

j

j j j j j j j j j j

i ij ijk
I I I I
ǖ ǖ ǖ ǖ

 

(2.33) 

ɺʦʩʴʤʠʡ ʢʦʤʧʦʥʝʥʪ C
ǖ
ï çʈʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽè [58, 59] ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

= { ,} = { , ,..., }
7n

i=1
7i 1 2 n

C C C C C
ǖ ǖ ǖ ǖ ǖ

 
(2.34) 

ʜʝ C
ǖ
ï ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʨʽʚʥʷ ʩʧʽʚʧʨʘʮʽ ʟ ʥʘʛʣʷʜʦʚʠʤ ʦʨʛʘʥʦʤ, Ì

i
C C
ǖ ǖ

 ( )7i =1,n  

i-ʪʘ ʧʽʜʤʥʦʞʠʥʘ ʨʽʚʥʷ ʩʧʽʚʧʨʘʮʽ ʟ ʥʘʛʣʷʜʦʚʠʤ ʦʨʛʘʥʦʤ, ʘ 
7n  ï ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ 

ʧʽʜʤʥʦʞʠʥ. ʅʘʧʨʠʢʣʘʜ, 37n = ( )i = 1,3  ʬʦʨʤʫʣʫ (2.34) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: =ʉ
ǖ  

{ ,} = { , , }
3

i=1

i 1 2 3
ʉ ʉ ʉ ʉ
ǖ ǖ ǖ ǖ  ʜʝ ʧʽʜʤʥʦʞʠʥʠ Ì

1
ʉ ʉ
ǖ ǖ

, Ì
2
ʉ ʉ
ǖ ǖ

 ʪʘ Ì3
ʉ ʉ
ǖ ǖ

,  ʚʽʜʧʦʚʽʜʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʥʘʯʝʥʥʷ: 1
ʉ
ǖ
= çʄʽʨʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʘʣʫʯʝʥʥʷ ʢʝʨʽʚʥʠʮʪʚʘ 

ʜʦ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʥʘʛʣʷʜʦʚʠʤ ʦʨʛʘʥʦʤè, 2
ʉ
ǖ

= çʇʨʘʮʽʚʥʠʢʠ ʟ ʚʣʘʩʥʦʾ 

ʽʥʽʮʽʘʪʠʚʠ ʜʘʣʠ ʩʚʽʜʯʝʥʥʷ ʥʘʛʣʷʜʦʚʦʤʫ ʦʨʛʘʥʫè ʪʘ 3
ʉ
ǖ

= çʆʨʛʘʥʽʟʘʮʽʷ 

ʨʦʟʨʦʙʠʣʘ ʽ ʧʦʜʘʣʘ ʇʣʘʥ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ / ʆʪʨʠʤʘʥʦ ʅʘʢʘʟ ʚʽʜ ʥʘʛʣʷʜʦʚʦʛʦ 

ʦʨʛʘʥʫè. ʇʽʜʤʥʦʞʠʥʫ i
ʉ
ǖ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { ,} = { , ,..., }
7i

7i

n

ij i1 i2 in

j=1

ʉ ʉ ʉ ʉj j j j

i
ʉ
ǖ

 

(2.35) 

ʜʝ ijʉ
jÌ

i
ʉ
ǖ ( )7ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i

ʉ
ǖ

 ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 7in  

ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.35) ʚʠʨʘʟ (2.34) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
7 7 7in n n

ij

i=1 i=1 j=1

ʉj
i

ʉ ʉ
ǖ ǖ  

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.
7i 7i 7 7 7 7i11 12 1n 21 22 2n n 1 n 2 n nʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉj j j j j j j j j

 
(2.36) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 37n = ( )i = 1,3 , 571n = ( )j = 1,5 , 272n = ( )j = 1,2 , 273n =

( )j = 1,2  ʬʦʨʤʫʣʘ (2.36) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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= { { }} = {{ , , , , },{ , },{ , }}.
7in3

ij 11 12 13 14 15 21 22 31 32

i=1 j=1

ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉj j j j j j j j j j
ʉ
ǖ

 
(2.37) 

ɼʝʚôʷʪʠʡ ʢʦʤʧʦʥʝʥʪ CA
ǖ
ï çʂʘʪʝʛʦʨʽʾ ʜʘʥʠʭè, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

8
= { ,} = { , ,..., }

8n

i=1

i 1 2 n
CA CA CA CA CA

ǖ ǖ ǖ ǖ ǖ

 
(2.38) 

ʜʝ CA
ǖ
 ï ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʢʘʪʝʛʦʨʽʡ ʇɼ, Ì

i
CA CA

ǖ ǖ
 ( )8i =1,n  i-ʪʘ ʧʽʜʤʥʦʞʠʥʘ 

ʢʘʪʝʛʦʨʽʡ ʇɼ, ʥʘ ʷʢʽ ʚʧʣʠʥʫʣʦ ʧʦʨʫʰʝʥʥʷ, ʘ 
8n  ï ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. 

ʅʘʧʨʠʢʣʘʜ, 38n =  ( )i = 1,3  ʬʦʨʤʫʣʫ (2.38) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } =
3

i=1

i
CA CA

ǖ ǖ

,{ , , }
1 2 3

CA CA CA
ǖ ǖ ǖ  ʜʝ ʧʽʜʤʥʦʞʠʥʠ Ì

1
ʉɸ ʉɸ

ǖ ǖ
, Ì

2
ʉɸ ʉɸ

ǖ ǖ
 ʪʘ Ì

3
ʉɸ ʉɸ

ǖ ǖ
,  

ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʥʘʯʝʥʥʷ: 1
CA

ǖ
 = çɺʪʨʘʯʝʥʽ ʜʘʥʽ ʧʨʦ ʧʝʨʩʦʥʘʣ 

ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʣʠ ʥʝʟʘʰʠʬʨʦʚʘʥʽè, 2
CA

ǖ
 = çɺʪʨʘʯʝʥʽ ʜʘʥʽ ʤʽʩʪʠʣʠ ʯʫʪʣʠʚʽ ʇɼ 

ʦʨʛʘʥʽʟʘʮʽʾè ʪʘ 3
CA

ǖ
 = çɺʪʨʘʯʝʥʽ ʜʘʥʽ ʤʽʩʪʠʣʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʨʠʤʽʥʘʣʴʥʽ 

ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾè. ʇʽʜʤʥʦʞʠʥʫ i
CA

ǖ
 ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { ,} = { , ,..., }
8i

8i

n

ij i1 i2 in

j=1

CA CA CA CAj j j j

i
CA

ǖ

 

(2.39) 

ʜʝ ijCAjÌ
i

CA
ǖ ( )8ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i

ʉɸ
ǖ

 ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, 

ʘ 
8in  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.39) ʚʠʨʘʟ (2.38) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
8 8 8in n n

ij

i=1 i=1 j=1

CAj
i

CA CA
ǖ ǖ  

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.
8i 8i 8 8 8 8i11 12 1n 21 22 2n n 1 n 2 n nCA CA CA CA CA CA CA CA CAj j j j j j j j j

 
(2.40) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 38n = ( )i = 1,3 , 281n = ( )j = 1,5 , 282n = ( )j = 1,2  ʽ 283n =

( )j = 1,2  ʬʦʨʤʫʣʘ (2.40) ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

= { { }} = {{ , },{ , },{ , }}.
8in3

ij 11 12 21 22 31 32

i=1 j=1

CA CA CA CA CA CA CAj j j j j j j
CA

ǖ

 
(2.41) 

ɼʝʩʷʪʠʡ ʢʦʤʧʦʥʝʥʪ M
ǖ
ï çʉʧʦʩʽʙ ʚʠʷʚʣʝʥʥʷè [59], ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 
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9
= { ,} = { , ,..., }

9n

i=1

i 1 2 n
M M M M M
ǖ ǖ ǖ ǖ ǖ

 
(2.42) 

ʜʝ Mǖï ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʩʧʦʩʦʙʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʨʫʰʝʥʥʷ, Ì
i

M M
ǖ ǖ

 

( )9i =1,n  i-ʪʘ ʧʽʜʤʥʦʞʠʥʘ ʩʧʦʩʦʙʫ, ʫ ʷʢʠʡ ʥʘʛʣʷʜʦʚʦʤʫ ʦʨʛʘʥʫ ʩʪʘʣʦ ʚʽʜʦʤʦ ʧʨʦ 

ʧʦʨʫʰʝʥʥʷ, ʘ 
9n  ï ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. ʅʘʧʨʠʢʣʘʜ, 19n =  ( )i = 1  ʬʦʨʤʫʣʫ 

(2.42) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { ,} = { }
1

i=1

i 1
M M M
ǖ ǖ ǖ  ʜʝ ʧʽʜʤʥʦʞʠʥʘ Ì

1
ʄ ʄ
ǖ ǖ

 

ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʥʘʯʝʥʥʷ: 1
M
ǖ

 = çʅʘʛʣʷʜʦʚʠʡ ʦʨʛʘʥ ʦʪʨʠʤʘʚ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʚʽʜ:è. ʇʽʜʤʥʦʞʠʥʫ i
M
ǖ

 ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
9in

j=1
9ii ij i1 i2 in

M M M M M
ǖ ǖ ǖ ǖ ǖ

 

(2.43) 

ʜʝ: Ì
ij i

M M
ǖ ǖ( )9ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i

ʄ
ǖ

 ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 

9in  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.43) ʚʠʨʘʟ (2.42) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
9 9 9in n n

i=1 i=1 j=1

i ij
M M M
ǖ ǖ ǖ  

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.
9i 9i 9 9 9 9i11 12 1n 21 22 2n n 1 n 2 n n

M M M M M M M M M
ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ

 
(2.44) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 19n =  ( )i = 1 , 491n = ( )j = 1,4  ʬʦʨʤʫʣʫ (2.44) ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { { }} = {{ , , }},
9in1

i=1 j=1

ij 11 12 13 14
M M M M M ,M
ǖ ǖ ǖ ǖ ǖ ǖ  ʜʝ: 11

M
ǖ

 = çʉʫʙôʻʢʪ 

ʧʦʨʫʰʥʠʢè; 12
M
ǖ

 = çɯʥʬʦʨʤʘʪʦʨè; 13
M
ǖ

= çɿʘʛʦʣʦʚʢʠ ɿʄɯè; 14
M
ǖ

= çɯʥʰʝè.  

ʇʽʜʤʥʦʞʠʥʫ 
ij

M
ǖ ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
9ijn

k=1
9ijij ijk ij1 ij2 ijn

M M M M M
ǖ ǖ ǖ ǖ ǖ

 
(2.45) 

ʜʝ Ì
ijk ij

M M
ǖ ǖ ( )9ijk = 1,n  ï k-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ij
ʄ
ǖ ʫ ʤʝʞʘʭ ij -ʾ ʧʽʜʤʥʦʞʠʥʠ, 

ʘ 9ijn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽj-ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.45) ʚʠʨʘʟ (2.44) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 
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= { } = { { }} = { { { }}} = {{{ , ,..., },

{ , ,..., },...,{ , ,..., }},...,{{ , ,...,

},{

9ij9 9 9i 9 9i
nn n n n n

i=1 i=1 j=1 i=1 j=1 k=1
9ij

9 ij 9 i 9 i 9 i 9 ij 9 9

9 9ij

i ij ijk 111 112 11n

121 122 12n 1n 1 1n 2 1n n n 11 n 12

n 1n

M M M M M M M

M M M M M M M M

M

ǖ ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ

ǖ , ,..., },...,{ , ,..., }}}.
9 9 9 9ij 9 9 i 9 9 i 9 9 i 9 ijn 21 n 22 n 2n n n 1 n n 2 n n n

M M M M M M
ǖ ǖ ǖ ǖ ǖ ǖ

 

(2.46) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 19n =  ( )i = 1 , 491n = ( )j = 1,4  ʪʘ 191n =  1911n = ( )k = 1,1, ʘ ʧʨʠ 

2,91n =  3,91n = 491n =  ʽ 0912n =  ( )k = 0  ʬʦʨʤʫʣʫ (2.46) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: =M
ǖ

{ } = { { }} = { { { }}} = {{{ }, , , }},
9ijn1 1 4 1 4

i=1 i=1 j=1 i=1 j=1 k=1

i ij ijk 111 12 13 14
M M M M M M M
ǖ ǖ ǖ ǖ ǖ ǖ ǖ

 ʜʝ: 111
M
ǖ

 = 

ç"ʉʫʙ'ʻʢʪ ʧʦʨʫʰʥʠʢ" ʧʦʚʽʜʦʤʠʚ ʥʘʛʣʷʜʦʚʠʡ ʦʨʛʘʥ ʧʨʦʪʷʛʦʤ 72 ʛʦʜʠʥ ʧʽʩʣʷ 

ʚʠʥʠʢʥʝʥʥʷ ʽʥʮʠʜʝʥʪʫè ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 33(1)è. ʇʽʜʤʥʦʞʠʥʫ ijkM
ǖ  ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
9ijkn

e=1
9ijkijk ijke ijk1 ijk2 ijkn

M M M M M
ǖ ǖ ǖ ǖ ǖ

 
(2.47) 

ʜʝ Ì
ijke ijk

M M
ǖ ǖ  ( )9ijke= 1,n  ï e-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ijk
ʄ
ǖ  ʫ ʤʝʞʘʭ ijk-ʾ 

ʧʽʜʤʥʦʞʠʥʠ, ʘ 
9ijkn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽjk-ʾ ʧʽʜʤʥʦʞʠʥʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.47) ʚʠʨʘʟ (2.46) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { } = { { }} = { { { }}} = { { { { }}}}

{{{{ , ,..., },{ , ,..., },...,

{ ,

9ij 9ij 9ijk9 9 9i 9 9i 9 9i
n n nn n n n n n n

i=1 i=1 j=1 i=1 j=1 k=1 i=1 j=1 k=1 e=1

=

9ijk 9ijk

9ij

i ij ijk ijke

1111 1112 111n 1121 1122 112n

11n 1 11n

M M M M M

M M M M M M

M M

ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ,..., }},...,{{ , ,..., },

{ , ,..., },...,{ , ,..., }}}}.

9ij 9ij 9ijk 9 9i 9 9i 9 9i 9ijk

9 9i 9 9i 9 9i 9ijk 9 9i 9ij 9 9i 9ij 9 9i 9ij 9ijk

2 11n n n n 11 n n 12 n n 1n

n n 21 n n 22 n n 2n n n n 1 n n n 2 n n n n

M M M M

M M M M M M

ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

 

(2.48) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 19n =  ( )i = 1 , 491n = ( )j = 1,4  ʪʘ ʧʨʠ 191n =  1911n = ( )k = 1,1 , 

39111n = ( )e= 1,3, ʘ ʧʨʠ 2,91n =  3,91n = 491n =  ʪʘ 0912n =  ( )k = 0  ʬʦʨʤʫʣʫ (2.48) 

ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} = { { { }}} =
9ijn1 1 4 1 4

i=1 i=1 j=1 i=1 j=1 k=1

i ij ijk
M M M M
ǖ ǖ ǖ ǖ  

={ { { { }}}} = {{{{ , , }}, , , }},
9ij 9ijkn n1 4

i=1 j=1 k=1 e=1

ijke 1111 1112 1113 12 13 14
M M M M M M M
ǖ ǖ ǖ ǖ ǖ ǖ ǖ  ʜʝ: 1111

M
ǖ

= 
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çʊʘʢè; 1112
M
ǖ

= çʅʽè; 1113
M
ǖ

= çʅʝʚʽʜʦʤʦè. ʇʽʜʤʥʦʞʠʥʫ 
ijke

M
ǖ  ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
9ijken

p=1
9ijkeijke ijkep ijke1 ijke2 ijken

M M M M M
ǖ ǖ ǖ ǖ ǖ

 

(2.49) 

ʜʝ Ì
ijkep ijke

M M
ǖ ǖ  ( )9ijkep= 1,n  ï p-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ijkʝ
ʄ
ǖ  ʫ ʤʝʞʘʭ ijke-ʾ 

ʧʽʜʤʥʦʞʠʥʠ, ʘ 
9ijken  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽjke-ʾ 

ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.49) ʚʠʨʘʟ (2.48) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { } = { { }} = { { { }}} = { { { { }}}}

{ { { { { }}}}} {{{{{ , ,...,

9ij 9ij 9ijk9 9 9i 9 9i 9 9i

9ij 9ijk 9ijke9 9i

n n nn n n n n n n

i=1 i=1 j=1 i=1 j=1 k=1 i=1 j=1 k=1 e=1

n n nn n

i=1 j=1 k=1 e=1 p=1

=

=

i ij ijk ijke

ijkep 11111 11112

M M M M M

M M M M

ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ },

{ , ,..., },...,{ , ,..., }},...,

{{ , ,..., },{ , ,...,

9ijke

9ijke 111n 1 9ijk 9ijk 9ijke9ijk

9 9i 9ij 9 9i 9ij 9 9i 9ij 9ijke 9 9i 9ij 9 9i 9ij 9 9i 9i

1111n

11121 11122 1112n 111n 2 111n n

n n n 11 n n n 12 n n n 1n n n n 21 n n n 22 n n n

M M M M M M

M M M M M M

ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ },...,

{ , ,..., }}}}}.

j 9ijke

9 9i 9ij 9ijk n n n n 2 9 9i 9ij 9ijk 9ijke9 9i 9ij 9ijk

2n

n n n n 1 n n n n n
M M M

ǖ

ǖ ǖ ǖ

 

(2.50) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 19n = ( )i = 1 , 491n = ( )j = 1,4  ʪʘ ʧʨʠ 191n =  1911n = ( )k = 1,1 , 

39111n = ( )e= 1,3 , 191112n = ( )p= 1,1, ʘ ʧʨʠ 2,91n =  3,91n = 491n =  ʪʘ 0912n = ( )k = 0  

ʬʦʨʤʫʣʫ (2.50) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
1 1 4

i=1 i=1 j=1

i ijM M M
ǖ ǖ ǖ

{ { { }}} == { { { { }}}} = { { { { { }}}}} = {{{{ ,
9ij 9ij 9ijk 9ij 9ijk 9ijkp9 9i

n n n n n nn n1 4 1 4

i=1 j=1 k=1 i=1 j=1 k=1 e=1 i=1 j=1 k=1 e=1 p=1

ijk ijke ijkep 1111M M M M
ǖ ǖ ǖ ǖ

{ }, }}, , , }}, 
11121 1113 12 13 14

M M M M M
ǖ ǖ ǖ ǖ ǖ

ʜʝ: 11121
M
ǖ

 = çʇʦʚʽʜʦʤʣʝʥʥʷ ʥʘʛʣʷʜʦʚʦʛʦ 

ʦʨʛʘʥʫ ʥʝ ʚʽʜʙʫʣʦʩʷ ʧʨʦʪʷʛʦʤ 72 ʛʦʜʠʥ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʻ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʫ 

ʧʨʠʯʠʥʫè. ʇʽʜʤʥʦʞʠʥʫ 
ijkep

M
ǖ  ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
9ijkep

9ijkep

n

ijkepx ijkep1 ijkep2 ijkepn

x=1

M M M Mj j j j

ijkep
M
ǖ

 
(2.51) 

ʜʝ ijkepxMj Ì
ijkep

M
ǖ  ( )9ijkepx= 1,n  ï x-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ijkʝp
ʄ
ǖ  ʫ ʤʝʞʘʭ ijkep-ʾ 

ʧʽʜʤʥʦʞʠʥʠ, ʘ 9ijkepn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽjkep-ʾ 

ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.51) ʚʠʨʘʟ (2.50) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 
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= {

{

} = { { }} = { { { }}} = { { { { }}}}

{ { { { { }}}}} { { { { { }

9ij 9ij 9ijk9 9 9i 9 9i 9 9i

9ij 9ijk 9ijke 9ijkep9 9i

n n nn n n n n n n

i=1 i=1 j=1 i=1 j=1 k=1 i=1 j=1 k=1 e=1

n n n nn n

ijkepx

i=1 j=1 k=1 e=1 p=1 x=1

Mj

=

=

i ij ijk ijke

ijkep

M M M M M

M

ǖ ǖ ǖ ǖ ǖ

ǖ }}}}}

{{{{{{ , ,..., },{ , ,..., },...,

{ , ,..., }},...,{{

9ij 9ijk 9ijke9 9i

9ijkep 9ijkep

9ijke 9ijke 9ijke 9ijkep 9 9i

n n nn n

i=1 j=1 k=1 e=1 p=1

111111 111112 11111n 111121 111122 11112n

1111n 1 1111n 2 1111n n n n

M M M M M M

M M M M

j j j j j j

j j j

=

, ,...,

},{ , ,..., },...,

{ , ,...,

9ij 9ijk 9 9i 9ij 9ijk

9 9i 9ij 9ijk 9ijkep 9 9i 9ij 9ijk 9 9i 9ij 9ijk 9 9i 9ij 9ijk 9ijkep

9 9i 9ij 9ijk 9ijke 9 9i 9ij 9ijk 9ijke 9 9i 9ij 9

n n 11 n n n n 12

n n n n 1n n n n n 21 n n n n 22 n n n n 2n

n n n n n 1 n n n n n 2 n n n n

M

M M M M

M M M

j j

j j j j

j j }}}}}}.
ijk 9ijke 9ijkepn n

j

 

(2.52) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 19n =  ( )i = 1 , 491n = ( )j = 1,4  ʪʘ ʧʨʠ 191n =  1911n = ( )k = 1,1 , 

39111n = ( )e= 1,3 , 191112n = ( )p= 1,1 , 3911121n = ( )x= 1,3 , ʘ ʧʨʠ 2,91n =  3,91n = 491n =  

ʪʘ 0912n = ( )k = 0  ʬʦʨʤʫʣʫ (2.52) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= {

{

} = { { }} = { { { }}} = { { { { }}}} =

{ { { { { }}}}} = { { { { { }

9ij 9ij 9ijk

9ij 9ijk 9ijkp 9ijke 9ijkep9 9i

n n n1 1 4 1 4 1 4

i=1 i=1 j=1 i=1 j=1 k=1 i=1 j=1 k=1 e=1

n n n n nn n

ijkepx

i=1 j=1 k=1 e=1 p=1 p=1 x=1

Mj

i ij ijk ijke

ijkep

M M M M M

M

ǖ ǖ ǖ ǖ ǖ

ǖ }}}}}

{{{{ ,{{ , , }}, }}, , , }}.

9ij 9ijk9 9i
n nn n

i=1 j=1 k=1 e=1

1111 111211 11122 11123 1113 12 13 14M M M M M M M Mj j j j j j j j

=

 

(2.53) 

ʆʜʠʥʘʜʮʷʪʠʡ ʢʦʤʧʦʥʝʥʪ ME
ǖï çɺʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʭʦʜʘʤè, ʚʠʟʥʘʯʘʻʪʴʩʷ: 

= { ,} = { , ,..., }
10n

i=1
10i 1 2 n

ME ME ME ME ME
ǖ ǖ ǖ ǖ ǖ

 

(2.54) 

ʜʝ ME
ǖï ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʭʦʜʘʤ, Ì

i
ME ME

ǖ ǖ
 ( )10i = 1,n  i-ʪʘ 

ʧʽʜʤʥʦʞʠʥʘ  ʟʘʭʦʜʽʚ ʨʘʥʽʰʝ ʧʨʠʟʥʘʯʝʥʠʭ ʧʨʦʪʠ ʢʦʥʪʨʦʣʝʨʘ/ʦʧʝʨʘʪʦʨʘ, ʘ 10n ï 

ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 110n =  ( )i = 1  ʬʦʨʤʫʣʫ (2.54) ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { ,} = { }
1

i=1

i 1
ME ME ʄɽ

ǖ ǖ ǖ  ʜʝ ʧʽʜʤʥʦʞʠʥʘ Ì
1

ʄɽ ʄɽ
ǖ ǖ

 

ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʥʘʯʝʥʥʷ: 1
ME

ǖ
= çɿʘʩʪʦʩʦʚʘʥʦ ʢʦʨʠʛʫʚʘʣʴʥʽ ʟʘʭʦʜʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉʪʘʪʪʽ 58 (a-h ʪʘ j)è. ʇʽʜʤʥʦʞʠʥʫ i
ME

ǖ
 ʚʠʟʥʘʯʠʤʦ ʷʢ [58, 59]: 
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= { ,} = { , ,..., }
10in

j=1
10ii ij i1 i2 in

ME ME ME ME ME
ǖ ǖ ǖ ǖ ǖ

 

(2.55) 

ʜʝ Ì
ij i

ME ME
ǖ ǖ ( )10ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ i

ʄɽ
ǖ

 ʫ ʤʝʞʘʭ i-ʾ 

ʧʽʜʤʥʦʞʠʥʠ, ʘ 
10in  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.55) ʚʠʨʘʟ (2.54) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { } = { { }} = {{ , ,..., },

{ , ,..., },...,{ , ,..., }}.

10 10 10in n n

i=1 i=1 j=1
10 i

10 i 10 10 10 10 i

i ij 11 12 1n

21 22 2n n 1 n 2 n n

ME ME ME ME ME ME

ME ME ME ME ME ME

ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

 

(2.56) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 110n =  ( )i = 1 , 2101n = ( )j = 1,2  ʬʦʨʤʫʣʫ (2.56) ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { { }} = {{ }},
10in1

i=1 j=1

i ij 11 12
ME ME ME ,ME

ǖ ǖ ǖ ǖ  ʜʝ: 11
ME

ǖ
= çʊʘʢè; 12

ME
ǖ

= çʅʽè. ʇʽʜʤʥʦʞʠʥʫ 
ij

ME
ǖ ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
10ijn

k=1
10ijij ijk ij1 ij2 ijn

ME ME ME ME ME
ǖ ǖ ǖ ǖ ǖ

 
(2.57) 

ʜʝ Ì
ijk ij

ME ME
ǖ ǖ ( )10ijk = 1,n  ï k-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ij
ʄɽ

ǖ ʫ ʤʝʞʘʭ ij -ʾ 

ʧʽʜʤʥʦʞʠʥʠ, ʘ 10ijn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽj-ʾ ʧʽʜʤʥʦʞʠʥʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.57) ʚʠʨʘʟ (2.56) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { } = { { }} = { { { }}} =

{{{ ,..., },{ ,..., },...,

{ ,..., }},...,{{

10ij10 10 10i 10 10i
nn n n n n

i=1 i=1 j=1 i=1 j=1 k=1

10ij 10ij

10 i 10i 10i 10ij 10

i ij ijk

111 112 11n 121 122 12n

1n 1 1n 2 1n n n

ME ME ME ME

ME ,ME ME ME ,ME ME

ME ,ME ME ME

ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ,..., },

{ ,..., },...,{ ,..., }}}.

10 10 10ij

10 10 10 10ij 10 10i 10 10i 10 10i 10ij

11 n 12 n 1n

n 21 n 22 n 2n n n 1 n n 2 n n n

,ME ME

ME ,ME ME ME ,ME ME

ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

 

(2.58) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 110n = ( )i = 1 , 2101n = ( )j = 1,2  ʪʘ ʧʨʠ 2102n =  01011n =  ( ),k = 0  

ʘ ʧʨʠ 1101n =  11011n = ( )k = 1,1  ʬʦʨʤʫʣʫ (2.58) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: =ME
ǖ

 

{ } = { { }} = { { { }}} = {{{ }, }},
10ijn1 1 2 1 2

i=1 i=1 j=1 i=1 j=1 k=1

i ij ijk 111 12
ME ME ME ME ME

ǖ ǖ ǖ ǖ ǖ  ʜʝ: 111
ME

ǖ
= 

çʂʦʨʠʛʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉʪʘʪʪʽ 58 (a-h ʪʘ j) ʟʘʪʚʝʨʜʞʝʥʦ ʪʘ 
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ʧʝʨʝʜʙʘʯʝʥʦ ʇʣʘʥʠ ʚʽʜʥʦʚʣʝʥʥʷè. ʇʽʜʤʥʦʞʠʥʫ 
ijk

ME
ǖ  ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
10ijk

10ijk

n

ijke ijk1 ijk2 ijkn

e=1

ME ME ME MEj j j j

ijk
ME

ǖ

 
(2.59) 

ʜʝ 
ijkeMEj Ì

ijk
ME

ǖ  ( )10ijke= 1,n  ï e-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 
ijk

ʄɽ
ǖ  ʫ ʤʝʞʘʭ ijk-ʾ 

ʧʽʜʤʥʦʞʠʥʠ, ʘ 10ijkn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽjk-ʾ 

ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.59) ʚʠʨʘʟ (2.58) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { } = { { }} = { { { }}} = 

{ { { { }}}} {{{{ , ,..., },

{ , ,...,

10ij10 10 10i 10 10i

10ij 10jk10 10i

10ijk

10ijk

nn n n n n

i=1 i=1 j=1 i=1 j=1 k=1

n nn n

ijke 1111 1112 111n

i=1 j=1 k=1 e=1

1121 1122 112n

ME ME ME ME

ME ME ME

j j j j

j j

=

i ij ijk
ME ME ME ME

ǖ ǖ ǖ ǖ

},...,{ , ,..., }},...,

{{ , ,..., },{ , ,..., },

...,{ , ,.

10ij 10ij 10ij 10ijk

10 10i 10 10i 10 10i 10ijk 10 10i 10 10i 10 10i 10ijk

10 10i 10ij 10 10i 10ij

11n 1 11n 2 11n n

n n 11 n n 12 n n 1n n n 21 n n 22 n n 2n

n n n 1 n n n 2

ME ME ME

ME ME ME ME ME ME

ME ME

j j j j

j j j j j j

j j .., }}}}.
10 10i 10ij 10ijkn n n nMEj

 

(2.60) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 110n =  ( )i = 1 , 2101n = ( )j = 1,2 , ʪʘ ʧʨʠ 2102n =  01011n =

( )k = 0 , ʘ ʧʨʠ 1101n =  11011n = ( )k = 1,1 , 310111n =  ( )e= 1,3  ʬʦʨʤʫʣʫ (2.60) ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} = { { { }}} =
10ijn1 1 2 1 2

i=1 i=1 j=1 i=1 j=1 k=1

i ij ijk
ME ME ME ME

ǖ ǖ ǖ ǖ  

 { { { }}} {{{{ , , }}, }}.
10ij 10jk10 10i

n nn n

ijke 1111 1112 1113 12

i=1 j=1 k=1 e=1

{ ME } ME ME ME MEj j j j j=

 

(2.61) 

ɼʚʘʥʘʜʮʷʪʠʡ ʢʦʤʧʦʥʝʥʪ AD
ǖï çɼʦʪʨʠʤʘʥʥʷ ʢʦʜʝʢʩʽʚè, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

= { ,} = { , ,..., }
11n

i=1
11i 1 2 n

AD AD AD AD AD
ǖ ǖ ǖ ǖ ǖ

 

(2.62) 

ʜʝ AD
ǖï ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʜʦʪʨʠʤʘʥʥʷ ʢʦʜʝʢʩʽʚ ʧʦʚʝʜʽʥʢʠ, Ì

i
AD AD

ǖ ǖ 

( )11i = 1,n  i-ʪʘ ʧʽʜʤʥʦʞʠʥʘ ʟʘʪʚʝʨʜʞʝʥʠʭ ʢʦʜʝʢʩʽʚ ʧʦʚʝʜʽʥʢʠ, ʘ 
11n  ï ʢʽʣʴʢʽʩʪʴ 

ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. ʅʘʧʨʠʢʣʘʜ, 211n =  ( )i = 1,2  ʬʦʨʤʫʣʫ (2.62) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʷʢ: 
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= { ,} = { , }
2

i=1

i 1 2
AD AD AD AD

ǖ ǖ ǖ ǖ  ʜʝ ʧʽʜʤʥʦʞʠʥʠ Ì
1

AD AD
ǖ ǖ ʪʘ Ì

2
AD AD

ǖ ǖ 

ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʥʘʯʝʥʥʷ: 
1

AD
ǖ= çʅʘʚ̫ʥʽʩʪʴ ʂʦʜʝʢʩʫ ʧʦʚʝʜʽʥʢʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʦʨʛʘʥʽʟʘʮʽʾ (ʉʪʘʪʪʷ 40)è ʪʘ 
2

AD
ǖ= çʅʘʷʚʥʽʩʪʴ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʩʝʨʪʠʬʽʢʘʮʽʾ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʇɼè. ʇʽʜʤʥʦʞʠʥʫ 
i

AD
ǖ ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
11in

j=1
11ii ij i1 i2 in

AD AD AD AD AD
ǖ ǖ ǖ ǖ ǖ

 

(2.63) 

ʜʝ Ì
ij i

AD AD
ǖ ǖ ( )11ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

i
AD

ǖ ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 

11in  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.63) ʚʠʨʘʟ (2.62) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
11i11 11 nn n

i=1 i=1 j=1

i ij
AD AD AD

ǖ ǖ ǖ {{ ,
11

AD
ǖ  

,..., },{ , ,..., },...,{ , ,..., }}.
11i 11i 11 11 11 11i12 1n 21 22 2n n 1 n 2 n n

AD AD AD AD AD AD AD AD
ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ

 
(2.64) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 211n = ( )i = 1,2 , ʘ ʩʘʤʝ, ʧʨʠ 111n =  1111n =  (ʜʘʥʽ ʦʪʨʠʤʫʶʪʴʩʷ 

ʽʟ ʚʽʜʧʦʚʽʜʝʡ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ 8 ʟʘʧʠʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʠ R
ǖ), ʘ ʧʨʠ 211n =  2112n =

( )j = 1,2  ʬʦʨʤʫʣʫ (2.64) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { { }} =
11in2

i=1 j=1

i ij
AD AD

ǖ ǖ  {{ },
11

AD
ǖ

{ }},
21 22

AD ,AD
ǖ ǖ

 ʜʝ: 
11

AD
ǖ  = çʊʘʢ/ʅʽè (ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʘ 

8
R
ǖ ); 

21
AD

ǖ  = çʊʘʢè; 

22
AD

ǖ  = çʅʽè. ʇʽʜʤʥʦʞʠʥʫ 
ij

AD  ʚʠʟʥʘʯʠʤʦ ʷʢ [58]: 

= { ,} = { , ,..., }
11ijn

k=1
11ijij ijk ij1 ij2 ijn

AD AD AD AD AD
ǖ ǖ ǖ ǖ ǖ

 

(2.65) 

ʜʝ Ì
ijk ij

AD AD
ǖ ǖ ( )11ijk = 1,n  ï k-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ij
AD

ǖ ʫ ʤʝʞʘʭ ij -ʾ 

ʧʽʜʤʥʦʞʠʥʠ, ʘ 
11ijn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽj-ʾ ʧʽʜʤʥʦʞʠʥʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.65) ʚʠʨʘʟ (2.64) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 
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= { } = { { }} = { { { }}} =

{{{ ,..., },{ ,..., },...,

{ ,..., }},...,{{

11ij11i 11i11 11 11
nn nn n n

i=1 i=1 j=1 i=1 j=1 k=1

11ij 11ij

11i 11i 11i 11ij 11

i ij ijk

111 112 11n 121 122 12n

1n 1 1n 2 1n n n

AD AD AD AD

AD ,AD AD AD ,AD AD

AD ,AD AD AD

ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ,..., },

{ ,..., },...,{ ,..., }}}.

11 11 11ij

11 11 11 11ij 11 11i 11 11i 11 11i 11ij

11 n 12 n 1n

n 21 n 22 n 2n n n 1 n n 2 n n n

,AD AD

AD ,AD AD AD ,AD AD

ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

 

(2.66) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 211n =  ( )i = 1,2 , ʘ ʩʘʤʝ, ʧʨʠ 111n =  1111n =  (ʜʘʥʽ 

ʦʪʨʠʤʫʶʪʴʩʷ ʽʟ ʚʽʜʧʦʚʽʜʝʡ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ 8 ʟʘʧʠʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʫ R
ǖ), ʘ ʧʨʠ 

211n =  2112n =  ( )j = 1,2 , 11111n = ( )k = 1,1, ʬʦʨʤʫʣʫ (2.66) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

=AD
ǖ

{ } = { { }} = { { { }}} = {{ },{{ }, }}, 
11ij11i 11i

nn n2 2 1

i=1 i=1 j=1 i=1 j=1 k=1

i ij ijk 11 211 22
AD AD AD AD AD AD

ǖ ǖ ǖ ǖ ǖ ǖ

ʜʝ: 
211

AD
ǖ  = çʆʨʛʘʥʽʟʘʮʽʷ ʩʝʨʪʠʬʽʢʦʚʘʥʘ (ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʩʝʨʪʠʬʽʢʘʮʽʾ)è. 

ʇʽʜʤʥʦʞʠʥʫ 
ijk

AD
ǖ  ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
11ijk

11ijk

n

ijke ijk1 ijk2 ijkn

e=1

AD AD AD ADj j j j

ijk
AD

ǖ

 

(2.67) 

ʜʝ 
ijkeADj Ì

ijk
AD

ǖ  ( )11ijke= 1,n  ï e-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 
ijk

AD
ǖ  ʫ ʤʝʞʘʭ ijk-ʾ 

ʧʽʜʤʥʦʞʠʥʠ, ʘ 
11ijkn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽjk-ʾ 

ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.67) ʚʠʨʘʟ (2.66) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: 

= { } = { { }} = { { { }}} = 

{ { { { }}}} {{{{ , ,..., },

{ , ,...,

11ij11i 11i11 11 11

11ij 11jk11i11

11ijk

11ijk

nn nn n n

i=1 i=1 j=1 i=1 j=1 k=1

n nnn

ijke 1111 1112 111n

i=1 j=1 k=1 e=1

1121 1122 112n

AD AD AD AD

AD AD AD

j j j j

j j

=

i ij ijk
AD AD AD AD

ǖ ǖ ǖ ǖ

},...,{ , ,..., }},...,

{{ , ,..., },{ , ,..., },

...,{ , ,.

11ij 11ij 11ij 11ijk

11 11i 11 11i 11 11i 11ijk 11 11i 11 11i 1! 11i 11ijk

11 1!i 11ij 11 1!i 1!ij

11n 1 11n 2 11n n

n n 11 n n 12 n n 1n n n 21 n n 22 n n 2n

n n n 1 n n n 2

AD AD AD

AD AD AD AD AD AD

AD AD

j j j j

j j j j j j

j j .., }}}}.
11 11i 11ij 11ijkn n n nADj

 

(2.68) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 211n =  ( )i = 1,2 , ʘ ʩʘʤʝ, ʧʨʠ 111n =  1111n =  (ʜʘʥʽ 

ʦʪʨʠʤʫʶʪʴʩʷ ʽʟ ʚʽʜʧʦʚʽʜʝʡ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ 8 ʟʘʧʠʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʫ R
ǖ), ʘ ʧʨʠ 
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211n =  2112n =  ( )j = 1,2 , 11111n = ( )k = 1,1 , 311111n = ( )e= 1,3  ʬʦʨʤʫʣʫ (2.68) ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} = { { { }}} =
11ijn2 2 2 1 2

i=1 i=1 j=1 i=1 j=1 k=1

i ij ijk
AD AD AD AD

ǖ ǖ ǖ ǖ  

{ { { }}} {{ },{{{ , , }} }}.
11ij 11jk11i11

n nnn

ijke 11 2111 2112 2113 22

i=1 j=1 k=1 e=1

{ AD } AD AD AD AD ,ADj j j j j j=

 

(2.69) 

ʊʨʠʥʘʜʮʷʪʠʡ ʢʦʤʧʦʥʝʥʪ F
ǖï çɺʠʟʥʘʯʘʶʯʠʡ ʯʠʥʥʠʢè, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

= { ,} = { , ,..., }
12n

i=1
12i 1 2 n

F F F F F
ǖ ǖ ǖ ǖ ǖ

 

(2.70) 

ʜʝ Fǖï ʤʥʦʞʠʥʘ ʢʨʠʪʝʨʽʾʚ ʯʠʥʥʠʢʫ ʧʦʨʫʰʝʥʥʷ, Ì
i

F F
ǖ ǖ ( )12i = 1,n  i-ʪʘ 

ʧʽʜʤʥʦʞʠʥʘ ʯʠʥʥʠʢʽʚ ʧʦʨʫʰʝʥʥʷ, ʘ 
12n  ï ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. ʅʘʧʨʠʢʣʘʜ, 

212n =  ( )i = 1,2  ʬʦʨʤʫʣʫ (2.70) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { ,} = { , }
2

i=1

i 1 2
F F F F
ǖ ǖ ǖ ǖ  ʜʝ 

ʧʽʜʤʥʦʞʠʥʠ Ì
1

F F
ǖ ǖ ʪʘ Ì

2
F F
ǖ ǖ ʚʽʜʧʦʚʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʥʘʯʝʥʥʷ: 

1
F
ǖ= 

çʆʪʨʠʤʘʥʦ ʬʽʥʘʥʩʦʚʫ ʚʠʛʦʜʫ ʚʽʜ ʚʠʪʦʢʫ ʇɼè; 
2

F
ǖ= çʆʪʨʠʤʘʥʦ ʬʽʥʘʥʩʦʚʠʡ 

ʟʙʠʪʦʢ ʚʽʜ ʚʠʪʦʢʫ ʇɼè. ʇʽʜʤʥʦʞʠʥʫ 
i

F
ǖ ʚʠʟʥʘʯʠʤʦ ʷʢ [58, 59]: 

= { ,} = { , ,..., }
12in

j=1
12ii ij i1 i2 in

F F F F F
ǖ ǖ ǖ ǖ ǖ

 

(2.71) 

ʜʝ Ì
ij i

F F
ǖ ǖ ( )12ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

i
F
ǖ ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 

12in  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.71) ʚʠʨʘʟ (2.70) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
12i12 12 nn n

i=1 i=1 j=1

i ij
F F F
ǖ ǖ ǖ  

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.
12i 12i 12 12 12 12i11 12 1n 21 22 2n n 1 n 2 n n

F F F F F F F F F
ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ

 
(2.72) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 212n = ( )i = 1,2 , 3121n = ( )j = 1,3  ʬʦʨʤʫʣʫ (2.72) ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { { }} = {{ , , },{ }},
12in2

i=1 j=1

i ij 11 12 13 21 22 23
F F F F F F ,F ,F
ǖ ǖ ǖ ǖ ǖ ǖ ǖ ǖ

 ʜʝ: 
11

F
ǖ=

21
F
ǖ= 

çʊʘʢè; 12
F
ǖ= 22

F
ǖ= çʅʽè; 13

F
ǖ= 23

F
ǖ = çʅʝʚʽʜʦʤʦè. ʇʽʜʤʥʦʞʠʥʫ 

ij
F
ǖ ʚʠʟʥʘʯʠʤʦ ʷʢ: 
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= { ,} = { , ,..., }
12ijn

k=1
12ijij ijk ij1 ij2 ijn

F F F F F
ǖ ǖ ǖ ǖ ǖ

 

(2.73) 

ʜʝ Ì
ijk ij

F F
ǖ ǖ ( )12ijk = 1,n  ï k-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ij
F
ǖ ʫ ʤʝʞʘʭ ij -ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 

12ijn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽj-ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.73) ʚʠʨʘʟ (2.72) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
12i12 12 nn n

i=1 i=1 j=1

i ij
F F F
ǖ ǖ ǖ  

2

2 2

{ { { }}} = {{{ , ,..., },{ ,..., },...,

{ ,..., }},...,{{ ,..., },

{ ,...,

12ij12i12
nnn

i=1 j=1 k=1
1 ij 12ij

1 i 1 i 12i 12ij 12 12 12 12ij

12 12 12

ijk 111 112 11n 121 122 12n

1n 1 1n 2 1n n n 11 n 12 n 1n

n 21 n 22 n

F F F F F ,F F

F ,F F F ,F F

F ,F F

ǖ ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ǖ ǖ ǖ ǖ ǖ

ǖ ǖ },...,{ ,..., }}}.
12ij 12 12i 12 12i 12 12i 12ij2n n n 1 n n 2 n n n

F ,F F
ǖ ǖ ǖ ǖ

 

(2.74) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 212n = ( )i = 1,2 , 3121n = ( )j = 1,3 , 21211n = ( )k = 1,2  ʬʦʨʤʫʣʫ 

(2.74) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} = { { { }}} = 
12ij12i 12i

nn n2 2 2

i=1 i=1 j=1 i=1 j=1 k=1

i ij ijk
F F F F
ǖ ǖ ǖ ǖ  

{{{ }, , },{{ }, , }},
111 12 13 211 22 23

F F F F F F
ǖ ǖ ǖ ǖ ǖ ǖ  ʜʝ: 

111
F
ǖ = çɺʝʣʠʯʠʥʘ ʬʽʥʘʥʩʦʚʦʾ ʚʠʛʦʜʠè; 

211
F
ǖ = 

çɺʝʣʠʯʠʥʘ ʬʽʥʘʥʩʦʚʦʛʦ ʟʙʠʪʢʫè. ʇʽʜʤʥʦʞʠʥʫ 
ijk

F
ǖ  ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
12ijk

12ijk

n

ijke ijk1 ijk2 ijkn

e=1

F F F Fj j j j

ijk
F
ǖ

 
(2.75) 

ʜʝ 
ijkeFj Ì

ijk
F
ǖ  ( )12ijke= 1,n  ï e-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ijk
F
ǖ  ʫ ʤʝʞʘʭ ijk-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 

12ijkn  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʽjk-ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.75) ʚʠʨʘʟ (2.74) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
12i12 12 nn n

i=1 i=1 j=1

i ij
F F F
ǖ ǖ ǖ  

{ { { }}} = { { { { }}}} {{{{ , ,..., },

{ , ,..., },...,{ , ,..., }}

12ij 12ij 12jk12i 12i12 12

12ijk

12ijk 12ij 12ij 12ij 12ijk

n n nn nn n

ijke 1111 1112 111n

i=1 j=1 k=1 i=1 j=1 k=1 e=1

1121 1122 112n 11n 1 11n 2 11n n

F F F F

F F F F F F

j j j j

j j j j j j

=
ijk

F
ǖ

,...,

{{ , ,..., },{ , ,..., },...,

{ , ,..., }}}}.

12 12i 12 12i 12 12i 12ijk 12 12i 12 12i 12 12i 12ijk

12 12i 12ij 12 12i 12ij 12 12i 12ij 12ijk

n n 11 n n 12 n n 1n n n 21 n n 22 n n 2n

n n n 1 n n n 2 n n n n

F F F F F F

F F F

j j j j j j

j j j

 

(2.76) 
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ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 212n = ( )i = 1,2 , 3121n = ( )j = 1,3 , 21211n = ( )k = 1,2  ʪʘ 

512111n = ( )e= 1,5  ʬʦʨʤʫʣʫ (2.76) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } =
2

i=1

i
F F
ǖ ǖ

 

{ { }} = { { { }}} = { { { { }}}}
11ij 11ij 11jk11i11

n n nnn2 3 1 2

ijke

i=1 j=1 i=1 j=1 k=1 i=1 j=1 k=1 e=1

Fj =
ij ijk

F F
ǖ ǖ

2 3{{{{ , , ,1111 111 111F F Fj j j  

5 6 2 2 2 2 3 2 5 2 6, , }}, , },{{{ , , , , , }}, , }}.1114 111 111 12 13 111 11 11 2114 11 11 22 23F F F F F F F F F F F F Fj j j j j j j j j j j j j

 (2.77) 

ʏʦʪʠʨʥʘʜʮʷʪʠʡ ʢʦʤʧʦʥʝʥʪ RE
ǖï çʇʨʝʚʝʥʪʠʚʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾè. ɺʦʥʠ 

ʚʢʘʟʫʶʪʴʩʷ ʜʣʷ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪ ʚʽʜ 3 ʜʦ 13. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʟʤʽʥʥʘ 13n  ʻ ʢʦʥʩʪʘʥʪʦʶ 

ʪʘ ʩʪʘʥʦʚʠʪʴ 11 ʧʽʜʤʥʦʞʠʥ. ɼʘʥʘ ʢʦʤʧʦʥʝʥʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ [58, 59]: 

3
= { ,} = { , ,..., }

13n

i=1
1i 1 2 n

RE RE RE RE RE
ǖ ǖ ǖ ǖ ǖ

 

(2.78) 

ʜʝ RE
ǖï ʤʥʦʞʠʥʘ ʨʝʢʦʤʝʥʜʘʮʽʡ, Ì

i
RE RE

ǖ ǖ ( )13i = 1,n  i-ʪʘ ʧʽʜʤʥʦʞʠʥʘ 

ʢʦʤʧʦʥʝʥʪ ʢʦʨʪʝʞʫ, ʘ 
13n  ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ. ʆʩʢʽʣʴʢʠ 1113n = ( )i = 1,11 , 

ʪʦ ʬʦʨʤʫʣʫ (2.78) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { , , , ,
11

i=1

i 1 2 3 4
RE RE RE RE RE RE

ǖ ǖ ǖ ǖ ǖ ǖ

,
5

RE
ǖ

,, , , , , }
6 7 8 9 10 11

RE RE RE RE RE RE
ǖ ǖ ǖ ǖ ǖ ǖ  ʜʝ: 

1
RE

ǖ = çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʢʦʤʧʦʥʝʥʪʠ Nè; 
2

RE
ǖ = çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʤʧʦʥʝʥʪʠ CHè; 

3
RE

ǖ= 

çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʤʧʦʥʝʥʪʠ Aè; 
4

RE
ǖ= çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʤʧʦʥʝʥʪʠ Rè; 

5
RE

ǖ= çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʤʧʦʥʝʥʪʠ Iè; 
6

RE
ǖ= çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʢʦʤʧʦʥʝʥʪʠ Cè; 
7

RE
ǖ= çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʤʧʦʥʝʥʪʠ CAè; 

8
RE

ǖ= 

çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʤʧʦʥʝʥʪʠ Mè; 
9

RE
ǖ= çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʤʧʦʥʝʥʪʠ 

MEè; 
10

RE
ǖ= çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʤʧʦʥʝʥʪʠ ADè; 

11
RE

ǖ= çʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʢʦʤʧʦʥʝʥʪʠ Fè. ʇʽʜʤʥʦʞʠʥʫ 
i

RE
ǖ ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
13i

13i

n

ij i1 i2 in

j=1

RE RE RE REj j j j

i
RE

ǖ

 

(2.79) 

ʜʝ 
ijREjÌ

i
RE

ǖ ( )13ij = 1,n  ï j-ʪʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 
i

RE
ǖ ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, 
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ʘ 
13in  ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.79) ʚʠʨʘʟ (2.78) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ: = { } = { { }} =
13 13 13in n n

ij

i=1 i=1 j=1

REj
i

RE RE
ǖ ǖ  

{{ , ,..., },{ , ,..., },...,{ , ,..., }}.
13i 13i 13 13 13 13i11 12 1n 21 22 2n n 1 n 2 n n

RE RE RE RE RE RE RE RE REj j j j j j j j j

 
(2.80) 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 1113n = ( )i = 1,11 , 4131n = ( )j = 1,4 , 3132n = ( )j = 1,3 , 3133n =

( )j = 1,3 , 8134n = ( )j = 1,8 , 4135n = ( )j = 1,4 , 3136n = ( )j = 1,3 , 3137n = ( )j = 1,3 , 

3138n = ( )j = 1,3 , 2139n = ( )j = 1,2 , 31310n = ( )j = 1,3  ʽ 41311n =  ( )j = 1,4  ʪʘ 

ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʨʠʢʣʘʜʠ ʬʦʨʤʫʣʫ (2.80) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʷʢ: = { } = { { }} = {{ , , , },{ , , },
13in11 11

ij 11 12 13 14 21 22 23

i=1 i=1 j=1

RE RE RE RE RE RE RE RE
i

RE RE
ǖ ǖ j j j j j j j j 

{ , , },{ , , , , , , , },

{ , , , },{ , , },{ , , },{ , ,

},{ , },{ , , },{ ,

31 32 33 41 42 43 44 45 46 47 48

51 52 53 54 61 62 63 71 72 73 81 82

83 91 92 101 102 103 111 1

RE RE RE RE RE RE RE RE RE RE RE

RE RE RE RE RE RE RE RE RE RE RE RE

RE RE RE RE RE RE RE RE

j j j j j j j j j j j

j j j j j j j j j j j j

j j j , , }}.
12 113 114

RE RE

 (2.81) 

 

2.2. ʈʦʟʨʦʙʢʘ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʘʨʘʤʝʪʨʽʚ GDPR-ʤʦʜʝʣʽ 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘL
ǖʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ.2.1. 

 

{ }
i

L
1n

i=1

ǖ

L
ǖ

1L
ǖ

2L
ǖ{ }

3

ij

j=1

Lj { }
5

ij

j=1

Lj

11Lj 12Lj 13Lj 23Lj22Lj21Lj 24Lj 25Lj

 

ʈʠʩ. 2.1. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ L
ǖ 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.7): 11Lj  = { },"ʉʪ.83,ʧ.4,ʧʧ.ʘ" 12Lj  = { },"ʉʪ.83,ʧ.4,ʧʧ.b" 

13Lj  = { },"ʉʪ.83,ʧ.4,ʧʧ.c" 21Lj  = { },"ʉʪ.83,ʧ.5,ʧʧ.a" 22Lj ={ },"ʉʪ.83,ʧ.4,ʧʧ.b" 23Lj =

{ },"ʉʪ.83,ʧ.4,ʧʧ.c" 24Lj = { }"ʉʪ.83,ʧ.4,ʧʧ.d" ʪʘ 25Lj  = { },"ʉʪ.83,ʧ.4,ʧʧ.e" ʱʦ 

ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ: çʆʙʦʚôʷʟʢʠ ʢʦʥʪʨʦʣʝʨʘ ʽ ʦʧʝʨʘʪʦʨʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʝʡ 8, 11, 25ï
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39, ʽ 42, ʽ 43è,  çʆʙʦʚôʷʟʢʠ ʦʨʛʘʥʫ ʟ ʩʝʨʪʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʝʡ 42 ʽ 43è, 

çʆʙʦʚôʷʟʢʠ ʦʨʛʘʥʫ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 41 (ʧ.4)è, çʆʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ʦʧʨʘʮʶʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫʤʦʚʠ ʥʘʜʘʥʥʷ ʟʛʦʜʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʝʡ 

5, 6, 7 ʽ 9è, çʇʨʘʚʘ ʩʫʙôʻʢʪʽʚ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʝʡ 12ï22è, çɸʢʪʠ 

ʧʝʨʝʜʘʚʘʥʥʷ ʇɼ ʜʦ ʦʜʝʨʞʫʚʘʯʘ ʚ ʪʨʝʪʽʡ ʢʨʘʾʥʽ ʯʠ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʝʡ 44ï49è, çɹʫʜʴ-ʷʢʽ ʦʙʦʚôʷʟʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʫ ʜʝʨʞʘʚʠ-

ʯʣʝʥʘ, ʫʭʚʘʣʝʥʦʛʦ ʟʛʽʜʥʦ ʟ ʛʣʘʚʦʶ IXè ʪʘ çʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʩʪʘʥʦʚʽ ʘʙʦ 

ʪʠʤʯʘʩʦʚʦʤʫ ʯʠ ʦʩʪʘʪʦʯʥʦʤʫ ʦʙʤʝʞʝʥʥʶ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ ʯʠ ʧʨʠʟʫʧʠʥʝʥʥʷ 

ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʥʘʛʣʷʜʦʚʦʛʦ ʦʨʛʘʥʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 58 (ʧ.2) ʘʙʦ ʥʝʥʘʜʘʥʥʷ 

ʜʦʩʪʫʧʫ ʷʢ ʧʦʨʫʰʝʥʥʷ ʩʪʘʪʪʽ 58 (ʧ.1)è [58, 59]. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ N
ǖʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ.2.2. 
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ʈʠʩ. 2.2. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ N
ǖ 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.11):: 11Nj = çʇʫʙʣʽʯʥʘè; 12Nj = çʂʦʤʝʨʮʽʡʥʘè; 13Nj = 

çʂʦʥʬʽʜʝʥʮʽʡʥʘè; 14Nj  = çʉʝʢʨʝʪʥʘè; 15Nj = çʎʽʣʢʦʤ ʩʝʢʨʝʪʥʘè; 21Nj =]0; 

ʊʠʞʜʝʥʴ]è; 22Nj  = ]ʊʠʞʜʝʥʴ; ʄʽʩʷʮʴ]; 23Nj  = ]ʄʽʩʷʮʴ; 6 ʄʽʩʷʮʽʚ]; 24Nj  = ]6 ʄʽʩʷʮʽʚ; 

ʈʽʢ]; 25Nj  = ] ʈʽʢ; Ð[; 31Nj = ]0; 1000]; 32Nj  = ]1000; 50000]; 33Nj  = ]50000; 100000]; 

34Nj  = ]100000; 1000000]; 35Nj  = ]1000000; Ð[; 41Nj = çʅʝʟʥʘʯʥʠʡè; 42Nj  = çʅʠʟʴʢʠʡè; 

43Nj  = çʉʝʨʝʜʥʽʡè; 44Nj  = çɺʠʩʦʢʠʡè; 45Nj  = çʂʘʪʘʩʪʨʦʬʽʯʥʠʡè. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ CH
ǖʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘ ʨʠʩ. 2.3. 
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ʈʠʩ. 2.3. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ CH
ǖ 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.15)::  
11CHj = çʄʘʢʩʠʤʘʣʴʥʠʡè; 

12CHj  = çɺʠʩʦʢʠʡè; 
13CHj  

= çʉʝʨʝʜʥʽʡè; 
14CHj  = çʅʠʟʴʢʠʡè; 

15CHj  = çʅʝʟʥʘʯʥʠʡè; 
21CHj  = çʊʘʢè; 

22CHj  = çʅʽè; 

31CHj  = çɯʛʥʦʨʫʚʘʥʥʷè; 32CHj  = çɿʘʩʪʦʩʫʚʘʥʥʷè. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ A
ǖ ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʭʝʤʠ ʥʘ ʨʠʩ.2.4. 
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ʈʠʩ. 2.4. ɯʻʨʘʨʭʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʧʘʨʘʤʝʪʨʘ A
ǖ 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.19): 11Aj = çʇʦʚʥʘè; 12Aj = çɿʥʘʯʥʘè; 13Aj = çʉʝʨʝʜʥʷè; 

14Aj = çʅʝʟʥʘʯʥʘè; 15Aj = çɺʽʜʩʫʪʥʷè; 21Aj = çʊʘʢè; 22Aj  = çʅʽè; 31Aj = ]Ð; 

ú1.000.000[; 32Aj = [ú1.000.000; ú500.000[; 33Aj = [ú500.000; ú100.000[; 34Aj  = 

[ú100.000ú; 0[; 35Aj = [Å]. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ R
ǖ

 ̔ ʥʪʝʨʧʨʝʪʫʻʤʦ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ. 2.5. 
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ʈʠʩ. 2.5. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ R
ǖ 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.23): 
11Rj = 

21Rj = 
31Rj = 

41Rj = 
51Rj = 

61Rj = 
71Rj = 

81Rj = 

çʊʘʢè; 
12Rj = 

22Rj  = 
32Rj = 

42Rj =
52Rj =

62Rj = 
72Rj = 

82Rj = çʅʽè; 
33Rj = 

43Rj = çʅʝʚʽʜʦʤʦè. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ I
ǖ ʽʥʪʝʨʧʨʝʪʫʻʤʦ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ. 2.6. 
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ʈʠʩ. 2.6. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ I
ǖ 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.33):  1211Ij  = 1221Ij = 1231Ij = çʊʘʢè; 1212Ij  = 1222Ij  = 1232Ij = çʅʽè; 

1213Ij  = 1223Ij = 1233Ij = çʅʝʚʽʜʦʤʦè. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ C
ǖ ̔ ʥʪʝʨʧʨʝʪʫʻʤʦ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ. 2.7. 
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 ʈʠʩ. 2.7. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ C
ǖ 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.37):  
11ʉ
j = [100%; 75%[; 

12ʉ
j  = [75%; 50%[; 

13ʉ
j  = [50%; 

25%[; 
14ʉ
j  = [25%; 0%[; 

15ʉ
j  = [Å]; 

21ʉ
j  = çʊʘʢè; 

22ʉ
j  = çʅʽè; 31ʉ

j = çʇʣʘʥ ʧʦ 

ʚʽʜʥʦʚʣʝʥʥʶè; 
32ʉ
j  = çʅʘʢʘʟè. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ CA
ǖ ʽʥʪʝʨʧʨʝʪʫʻʤʦ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ 

ʨʠʩ.2.8. 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.41): 
11CAj = 

21CAj =
31CAj= çʊʘʢè; 12CAj = 

22CAj = 
32CAj = çʅʽè. 
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ʈʠʩ.2.8. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ CA
ǖ 

 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ M
ǖ ̔ ʥʪʝʨʧʨʝʪʫʻʤʦ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ. 2.9. 
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ʈʠʩ.2.9. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ M

ǖ 
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ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.53):  
111211Mj  = çʊʘʢè; 

11122Mj  = çʅʽè; 
11123Mj  = 

çʅʝʚʽʜʦʤʦè. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ ME
ǖʽʥʪʝʨʧʨʝʪʫʻʤʦ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ. 10. 
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ʈʠʩ. 2.10. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ ME
ǖ

 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.61):  
1111MEj  = çʊʘʢè; 

1112MEj  = çʅʽè; 
1113MEj  = çʅʝʚʽʜʦʤʦè. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘAD
ǖʽʥʪʝʨʧʨʝʪʫʻʤʦ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ. 2.11. 
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ʈʠʩ. 2.11. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ AD
ǖ

 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.69):  2111ADj  = çʊʘʢè; 2112ADj  = çʅʽè; 2113ADj  = çʅʝʚʽʜʦʤʦè. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ F
ǖʽʥʪʝʨʧʨʝʪʫʻʤʦ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ. 2.12. 
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ʈʠʩ. 2.12. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ F
ǖ 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.77):  
1111Fj  =

2111Fj = ]Ð; ú1000000[; 2111Fj  = 
2 211Fj = 

[ú1000000; ú500000[; 3111Fj  = 2 311Fj  = [ú500000; ú100000[è; 1114Fj  = 2114Fj =  [ú100000; 

ú0[; 
5111Fj  =

2115Fj = [Å]; 
6111Fj  =

2116Fj =  çʅʝʚʽʜʦʤʦè. 

ɯʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʘ RE
ǖ ʧʨʝʜʩʪʚʠʤʦ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʥʘ ʨʠʩ. 2.13. 
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ʈʠʩ. 2.13. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʧʘʨʘʤʝʪʨʘ RE
ǖ
 

 

ɼʝ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.81):   
11

REj = çɿʜʽʡʩʥʶʚʘʪʠ ʧʝʨʽʦʜʠʯʥʫ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ 

ʜʘʥʠʭ ʚ ʦʨʛʘʥʽʟʘʮʽʾè; 
12

REj= çɺʠʢʦʥʫʚʘʪʠ ʧʝʨʽʦʜʠʯʥʠʡ ʘʥʘʣʽʟ ʥʝʜʦʣʽʢʽʚ ʚ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʘʭʠʩʪʫ ʇɼ ʦʨʛʘʥʽʟʘʮʽʾè; 
13

REj= çʇʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ, ʧʦʚôʷʟʘʥʽ ʟ 
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ʦʮʽʥʢʦʶ, ʚʝʜʝʥʥʷʤ ʦʙʣʽʢʫ ʘʢʪʠʚʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷʤ ʘʢʪʠʚʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʾʭ 

ʟʙʝʨʽʛʘʥʥʷʤ, ʧʝʨʝʤʽʱʝʥʥʷʤ, ʟʘʭʠʩʪʦʤè; 
14

REj= çʇʨʦʚʦʜʠʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ ʪʘ 

ʤʘʩʰʪʘʙʥʝ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʧʝʨʝʜʙʘʯʝʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʦʧʝʨʘʮʽʡ 

ʦʧʨʘʮʶʚʘʥʥʷ ʇɼ ʩʫʙôʻʢʪʽʚ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʧʨʘʚ ʽ ʩʚʦʙʦʜ ʩʫʙôʻʢʪʘ ʇɼè; 
21

REj= çɺʠʢʦʥʫʚʘʪʠ ʧʝʨʽʦʜʠʯʥʠʡ ʘʥʘʣʽʟ ʥʝʜʦʣʽʢʽʚ ʚ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʘʭʠʩʪʫ ʇɼ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ISO 27001è; 
22

REj= çɺʠʱʝ 

ʢʝʨʽʚʥʠʮʪʚʦ ʧʦʚʠʥʥʦ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʣʽʜʝʨʩʪʚʦ ʪʘ ʦʙʦʚôʷʟʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʉʄɯɹ 

ʦʨʛʘʥʽʟʘʮʽʾè [58]; 
23

REj= çɺʩʪʘʥʦʚʠʪʠ, ʚʧʨʦʚʘʜʠʪʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʦʢʨʘʱʫʚʘʪʠ ʉʄɯɹ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ISO 27001 ʚ ʦʨʛʘʥʽʟʘʮʽʾè; 

31
REj= çʂʦʥʪʨʦʣʝʨ ʘʙʦ ʦʧʝʨʘʪʦʨ ʧʦʚʠʥʥʽ ʚʽʜʰʢʦʜʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʰʢʦʜʫ, ʟʘʧʦʜʽʷʥʫ 

ʩʫʙôʻʢʪʫ ʇɼ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʨʘʮʶʚʘʥʥʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʈʝʛʣʘʤʝʥʪʫè; 
32

REj= 

çʈʦʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʧʣʘʥ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʽʚ, ʧʦʤôʷʢʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʘʙʦ ʽʥʰʠʭ ʢʦʨʠʛʫʶʯʠʭ ʜʽʡ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʧʦʨʫʰʝʥʴ ʟʘʭʠʩʪʫ ʇɼè; 
33

REj= 

çʇʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʨʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʫʤʦʚʘʭ ʧʦʤôʷʢʰʝʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʟʙʠʪʢʽʚè;. 
41

REj= çʇʨʦʚʦʜʠʪʠ ʧʝʨʽʦʜʠʯʥʠʡ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʉʄɯɹ ʜʦ 

ʚʠʤʦʛ ISO 27001è; 
42

REj= çɺʠʙʽʨ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʩʦʙʽʚ ʰʠʬʨʫʚʘʥʥʷ ʇɼ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʇɼ ʩʫʙôʻʢʪʽʚè; 
43

REj= çʇʨʦʚʦʜʠʪʠ ʧʝʨʝʚʽʨʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʟʘʩʦʙʽʚ ʰʠʬʨʫʚʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʪʫʞʥʦʩʪʝʡ ʦʨʛʘʥʽʟʘʮʽʾ, ʤʝʪʠ 

ʦʙʨʦʙʢʠ ʪʘ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇɼ ʩʫʙôʻʢʪʽʚè; 
44

REj= çɿʜʽʡʩʥʶʚʘʪʠ ʧʝʨʽʦʜʠʯʥʠʡ 

ʘʫʜʠʪ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʘʩʦʙʽʚ ʰʠʬʨʫʚʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʢʣʶʯʽʚ ʰʠʬʨʫʚʘʥʥʷè; 
45

REj= çʇʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʽʥʮʠʜʝʥʪʽʚ, ʱʦ 

ʚʽʜʙʫʣʠʩʷ, ʟ ʤʝʪʦʶ ʧʣʘʥʫʚʘʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʮʝʩʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʇɼ ʩʫʙôʻʢʪʽʚ ʪʘ ʽʥʰʠʭ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʜʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʾè; 

46
REj= çɺʧʨʦʚʘʜʠʪʠ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʧʨʦʚʦʜʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ PTES, ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʢʘʥʝʨʠ ʚʨʘʟʣʠʚʦʩʪʝʡ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʾʭ 

ʚʠʷʚʣʝʥʥʷ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʪʦʢʫ ʇɼè [65]; 
47

REj= çɺʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
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ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ISO/IEC 31010:2009è [66]; 
48

REj  = çʋʟʘʛʘʣʴʥʶʚʘʪʠ ʪʘ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʂʦʜʝʢʩ ʧʦʚʝʜʽʥʢʠ (ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʡ ʜʦ ʥʴʦʛʦ) ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʣʷ 

ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʦʙʨʦʙʢʠ ʇɼ ʩʫʙôʻʢʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʈʝʟʦʣʶʮʽʾ 34/169 ʆʆʅè 

[67]; 
51

REj= çʇʨʦʚʦʜʠʪʠ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʧʨʠʯʠʥ ʚʪʨʘʪʠ ʇɼ ʩʫʙôʻʢʪʽʚ 

ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʞʫʨʥʘʣʽʚ ʨʝʻʩʪʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʧʝʨʝʚʽʨʷʪʠ ʟʘʩʦʙʠ ʾʭ ʟʘʭʠʩʪʫè; 
52

REj= çʇʨʦʚʦʜʠʪʠ ʘʫʜʠʪ ʱʦʜʦ ʦʩʽʙ 

ʢʦʥʪʨʦʣʝʨʘ/ʦʧʝʨʘʪʦʨʘ, ʷʢʽ ʙʫʣʠ ʧʨʠʯʘʩʥʽ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʨʫʰʝʥʥʷ, ʥʘ ʧʨʝʜʤʝʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʡʤʘʥʠʤ ʧʦʩʘʜʘʤè; 
53

REj= çʇʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʪʘ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ 

ʚʧʨʦʚʘʜʞʝʥʠʭ ʟʘʭʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʪʦʢʫ ʇɼ ʩʫʙôʻʢʪʽʚ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʧʦʧʝʨʝʜʥʽʭ ʚʪʨʘʪʘʭ ʇɼè; 
54

REj= çʇʨʦʚʦʜʠʪʠ ʧʝʨʝʚʽʨʢʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʢʦʻʥʦʛʦ 

ʧʦʨʫʰʝʥʥʷ ʈʝʛʣʘʤʝʥʪʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʴʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʡʦʛʦ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫè; 
61

REj= çɿʘʙʝʟʧʝʯʫʚʘʪʠ ʪʽʩʥʫ ʩʧʽʚʧʨʘʮʶ 

ʢʦʥʪʨʦʣʝʨʘ/ʦʧʝʨʘʪʦʨʘ ʟ ʥʘʛʣʷʜʦʚʠʤ ʦʨʛʘʥʦʤ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʤʦʞʣʠʚʦʛʦ 

ʰʪʨʘʬʫè; 
62

REj= çɺʝʩʴ ʧʝʨʩʦʥʘʣ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ 

ʧʨʦʽʥʬʦʨʤʦʚʘʥʠʡ ʪʘ ʥʘʚʯʝʥʠʡ, ʘ ʪʘʢʦʞ ʩʧʦʚʽʱʝʥʠʡ ʧʨʦ ʟʤʽʥʠ ʚ ʧʦʣʽʪʠʢʘʭ ʪʘ 

ʧʨʦʮʝʜʫʨʘʭ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ ʥʘ ʦʩʥʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘʛʣʷʜʦʚʦʛʦ 

ʦʨʛʘʥʫè; 
63

REj= çʈʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʧʣʘʥ(ʠ) ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ 

ʟʤʝʥʰʝʥʥʷ ʜʽʾ ʧʦʨʫʰʝʥʥʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʨʦʙʠʪʠ ʾʭ 

ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʚʠʪʦʢʠ ʇɼ ʩʫʙôʻʢʪʽʚè; 
71

REj= çɺʧʨʦʚʘʜʠʪʠ 

ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʇɼ ʩʫʙôʻʢʪʽʚ, 

ʘʙʦ ʷʢʱʦ ʪʘʢʽ ʚʞʝ ʚʧʨʦʚʘʜʞʝʥʽ, ʧʝʨʝʚʽʨʠʪʠ ʷʢʠʤ ʯʠʥʦʤ ʇɼ ʥʝ ʧʨʦʡʰʣʠ ʝʪʘʧ 

ʰʠʬʨʫʚʘʥʥʷè; 
72

REj= çʇʝʨʝʜ ʚʥʝʩʝʥʥʷʤ ʏʫʪʣʠʚʠʭ ʇɼ ʚ ʙʘʟʫ ʜʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʚʽʨʷʡʪʝ ʯʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʾʭ ʰʠʬʨʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʏʫʪʣʠʚʽ ʇɼ ʻ 

ʢʨʠʪʠʯʥʦ-ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʚʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʛʘʣʦʤ ʪʘ ʾʭ ʚʣʘʩʥʠʢʘè; 
73

REj= çʇʝʨʝʜ 

ʚʥʝʩʝʥʥʷʤ ɼʘʥʠʭ ʧʨʦ ʢʨʠʤʽʥʘʣʴʥʽ ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʚʽʨʷʡʪʝ ʯʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʾʭ ʰʠʬʨʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʾʭ ʚʠʪʽʢ ʤʦʞʝ 

ʛʘʨʘʥʪʫʚʘʪʠ ʢʨʘʭ ʚʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾè; 
81

REj= çʈʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʨʫʰʝʥʥʷ ʟʘʭʠʩʪʫ ʇɼ 
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ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʜʦʢʫʤʝʥʪʦʚʘʥʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʈʝʛʣʘʤʝʥʪʫè; 
82

REj= çʗʢ ʪʽʣʴʢʠ ʢʦʥʪʨʦʣʝʨʫ ʩʪʘʻ ʚʽʜʦʤʦ 

ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʟʘʭʠʩʪʫ ʇɼ, ʚʽʥ ʧʦʚʠʥʝʥ ʧʦʚʽʜʦʤʠʪʠ ʥʘʛʣʷʜʦʚʠʡ ʦʨʛʘʥ ʧʨʦ ʮʝ, ʘʣʝ ʥʝ 

ʧʽʟʥʽʰʝ ʥʽʞ ʟʘ 72 ʛʦʜʠʥʠ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʡʦʤʫ ʩʪʘʣʦ ʧʨʦ ʮʝ ʚʽʜʦʤʦè; 
83

REj= çʗʢʱʦ 

ʥʝʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʟʘʭʠʩʪʫ ʇɼ ʧʨʦʪʷʛʦʤ 72 ʛʦʜʠʥ, 

ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʨʘʟʦʤ ʽʟ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʠʯʠʥʠ 

ʟʘʪʨʠʤʢʠè; 
91

REj= çʇʨʦʚʝʩʪʠ ʧʝʨʝʚʽʨʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʢʦʨʠʛʫʚʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ ʚʽʜ ʥʘʛʣʷʜʦʚʦʛʦ ʦʨʛʘʥʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʫʥʢʪʽʚ ʉʪʘʪʪʽ 58è; 
92

REj= 

çʇʨʦʚʝʩʪʠ ʧʝʨʝʚʽʨʢʫ, ʯʠ ʦʪʨʠʤʘʥʽ ʢʦʨʠʛʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʙʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ 

ʨʦʟʨʦʙʣʝʥʽ ʇʣʘʥʠ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶè; 
101

REj = çʋʟʘʛʘʣʴʥʶʚʘʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ 

ʂʦʜʝʢʩ ʧʦʚʝʜʽʥʢʠ (ʘʙʦ ʚʽʜʧʦʚʽʜʥʠʡ ʜʦ ʥʴʦʛʦ) ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ 

ʦʙʨʦʙʢʠ ʇɼ ʩʫʙôʻʢʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʈʝʟʦʣʶʮʽʾ 34/169 ʆʆʅè; 
102

REj = çʇʝʨʝʜ 

ʚʽʜʢʨʠʪʪʷʤ ʜʽʷʣʴʥʦʩʪʽ ʚ ʢʨʘʾʥʽ ɭʉ, ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʚʽʨʢʫ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ 

ʤʝʭʘʥʽʟʤʽʚ ʩʝʨʪʠʬʽʢʘʮʽʾ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʇɼè; 
103

REj = çʇʨʦʚʝʩʪʠ 

ʩʝʨʪʠʬʽʢʘʮʽʶ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʨʘʤʢʘʭ ʧʝʚʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʘ ʚʠʙʨʘʥʦʶ ʩʭʝʤʦʶ, ʱʦ ʜʽʻ ʥʘ 

ʨʠʥʢʫ ʜʝʨʞʘʚʠ ʢʨʘʾʥʠ ɭʉè; 
111

REj = çʇʨʦʚʦʜʠʪʠ ʚʥʫʪʨʽʰʥʽ ʘʫʜʠʪʠ ʥʘ ʧʨʝʜʤʝʪ 

ʚʠʷʚʣʝʥʥʷ ʢʦʥʪʨʦʣʝʨʘ/ʦʧʝʨʘʪʦʨʘ, ʷʢʠʡ ʩʪʚʦʨʠʚ ʫʤʦʚʠ ʜʣʷ ʚʠʪʦʢʫ ʇɼ ʩʫʙôʻʢʪʽʚ ʪʘ 

ʜʦʩʣʽʜʠʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʧʨʦʛʘʣʠʥʠ ʚ ʩʠʩʪʝʤʽ ʤʝʥʝʜʞʤʝʥʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠè; 

112
REj = çɿʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʚʪʨʘʯʝʥʠʭ ʇɼ ʩʫʙôʻʢʪʽʚ ʪʘ ʚʠʷʩʥʠʪʠ, ʷʢʠʤ ʯʠʥʦʤ 

ʦʨʛʘʥʽʟʘʮʽʷ/ʢʦʥʪʨʦʣʝʨ/ʦʧʝʨʘʪʦʨ ʦʪʨʠʤʘʣʠ ʚʽʜ ʮʴʦʛʦ ʚʠʛʦʜʫè; 
113

REj = çʇʨʦʚʦʜʠʪʠ 

ʚʥʫʪʨʽʰʥʽ ʘʫʜʠʪʠ ʥʘ ʧʨʝʜʤʝʪ ʚʠʷʚʣʝʥʥʷ ʢʦʥʪʨʦʣʝʨʘ/ʦʧʝʨʘʪʦʨʘ, ʷʢʠʡ ʩʪʚʦʨʠʚ ʫʤʦʚʠ 

ʜʣʷ ʚʠʪʦʢʫ ʇɼ ʩʫʙôʻʢʪʽʚ ʪʘ ʜʦʩʣʽʜʠʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʧʨʦʛʘʣʠʥʠ ʚ ʉʄɯɹè; 
114

REj = 

çɿʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʚʪʨʘʯʝʥʠʭ ʇɼ ʩʫʙôʻʢʪʽʚ ʪʘ ʚʠʷʩʥʠʪʠ, ʷʢʠʤ ʯʠʥʦʤ ʦʨʛʘʥʽʟʘʮʽʷ 

ʦʪʨʠʤʘʣʘ ʚʽʜ ʮʴʦʛʦ ʟʙʠʪʦʢè [58, 59]. 

ɿʘʛʘʣʴʥʫ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʽ ʤʦʞʝʤʦ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʥʘʩʪʫʧʥʦʤʫ 

ʚʠʛʣʷʜʽ (ʨʠʩ.2.14). 
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ʈʠʩ. 2.14. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ 

 

ʆʪʞʝ,  ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʨʦʙʣʝʥʘ GDPR-

ʤʦʜʝʣʴ, ʷʢʘ ʟʘ ʨʘʭʫʥʦʢ ʤʥʦʞʠʥ ʢʦʨʪʝʞʥʠʭ ʤʦʜʝʣʝʡ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʝʣʠʯʠʥʠ ʨʽʯʥʦʛʦ ʦʙʽʛʫ, ʤʥʦʞʠʥʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʚʝʥʴ, ʩʧʝʮʠʬʽʢʫ, ʭʘʨʘʢʪʝʨ ʪʘ ʨʝʮʠʜʠʚ ʧʦʨʫʰʝʥʥʷ, ʟʥʠʞʝʥʥʷ 

ʰʢʦʜʠ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʭʦʜʘʤ, ʚʠʟʥʘʯʘʶʯʠʡ ʯʠʥʥʠʢ, ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʨʽʚʝʥʴ 

ʩʧʽʚʧʨʘʮʽ, ʢʘʪʝʛʦʨʽʾ ʜʘʥʠʭ, ʩʧʦʩʽʙ ʚʠʷʚʣʝʥʥʷ, ʜʦʪʨʠʤʘʥʥʷ ʢʦʜʝʢʩʽʚ ʽ ʧʨʝʚʝʥʪʠʚʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦʟʚʦʣʷʻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR ʚʠʟʥʘʯʠʪʠ 

ʥʝʦʙʭʽʜʥʫ ʥʠʟʢʫ ʤʥʦʞʠʥ ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʚʝʣʠʯʠʥ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʦʮʽʥʶʚʘʥʥʷ ʟʙʠʪʢʽʚ ʚʽʜ ʚʪʨʘʪʠ ʇɼ, ʷʢ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ 

ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʇɼ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ 

ʨʝʛʣʘʤʝʥʪʫ GDPR, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʘ ʬʘʢʪʠʯʥʠʡ ʟʙʠʪʢʠ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ. 
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2.3. ʂʦʨʪʝʞʥʘ ʤʦʜʝʣʴ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ, ʚʠʭʽʜʥʠʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʭʠʩʪʫ ʇɼ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ [33-57] ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʨʦʟʨʦʙʣʝʥʦ 

ʢʦʨʪʝʞʥʫ ʤʦʜʝʣʴ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ɼʘʥʘ ʤʦʜʝʣʴ ʤʽʩʪʠʪʴ ʥʘʙʽʨ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʠʟʠʢʽʚ ʟʘʭʠʩʪʫ ʇɼ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʚ ɸʉ ʪʘ ʤʘʻ 

ʪʠʧʦʚʫ ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 2.15).  

 

 

ʈʠʩ. 2.15. ʄʦʜʝʣʴ ʆʈ ʟʘʭʠʩʪʫ ʇɼ ʧʽʜ ʯʘʩ ʾʭ ʦʙʨʦʙʢʠ ʚ ɸʉ  

ɯʥʪʝʛʨʦʚʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʠʟʠʢʫ ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʥʘ ʩʬʝʨʫ 

ʟʘʭʠʩʪʫ ʇɼ ʚ ɸʉ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʦʨʪʝʞʫ, ʷʢʠʡ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ 

ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ [68]:  <A, B, C, D, E, F, G, H, I>, ʜʝ ɸ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇɼ 

(ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʾʭ ʩʢʣʘʜʫ ʪʘ ʟʤʽʩʪʫ); B ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʨʝʜʦʚʠʱʘ ʦʙʨʦʙʢʠ ɹʇɼ ʚ 

ɸʉ; ʉ ï ʤʝʪʘ ʦʙʨʦʙʢʠ ʇɼ; D ï ʘʫʜʠʪ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ; E ï 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʩʥʫʶʯʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ; F ï ̔ ʜʝʥʪʠʬʽʢʘʮʽʷ ʟʘʛʨʦʟ 

ʙʝʟʧʝʮʽ ʇɼ ʧʨʠ ʦʙʨʦʙʮʽ ɹʇɼ ʚ ɸʉ; G ï ʚʝʣʠʯʠʥʘ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ ʚʽʜ ʚʪʨʘʪʠ ʇɼ; 

ʅ ï ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʟʘʭʠʩʪʫ ʇɼ ʚ ɸʉ; I  ï ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʦʤ ʪʘ ʜʦʩʷʛʥʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʛʘʨʘʥʪʽʡ ʟʘʭʠʩʪʫ ʇɼ. 

ʇʝʨʰʠʡ ʥʘʚʝʜʝʥʠʡ ʚ ʢʦʨʪʝʞʽ ʢʦʤʧʦʥʝʥʪ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʩʢʣʘʜʫ ʽ ʟʤʽʩʪʫ ʇɼ (ɸ). ɿʘʢʦʥʦʜʘʚʩʪʚʦʤ ʚʠʟʥʘʯʝʥʦ [67, 70-73], ʱʦ ʜʦ ʇɼ ʚʽʜʥʦʩʷʪʴ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʘʩʦʚʝ ʘʙʦ ʝʪʥʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ, ʧʦʣʽʪʠʯʥʽ, ʨʝʣʽʛʽʡʥʽ ʘʙʦ ʩʚʽʪʦʛʣʷʜʥʽ 

ʧʝʨʝʢʦʥʘʥʥʷ, ʯʣʝʥʩʪʚʦ ʚ ʧʦʣʽʪʠʯʥʠʭ ʧʘʨʪʽʷʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʩʧʽʣʢʘʭ, ʟʘʩʫʜʞʝʥʥʷ 

ʜʦ ʢʨʠʤʽʥʘʣʴʥʦʛʦ ʧʦʢʘʨʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʘʥʠʭ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʟʜʦʨʦʚôʷ, ʩʪʘʪʝʚʦʛʦ 

ʞʠʪʪʷ, ʙʽʦʤʝʪʨʠʯʥʠʭ ʘʙʦ ʛʝʥʝʪʠʯʥʠʭ ʜʘʥʠʭ. ʈʦʟʛʣʷʥʝʤʦ ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ ʇɼ ʩʢʣʘʜ 

ʪʘ ʟʤʽʩʪ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʠʤʚʦʣʴʥʦʾ ʟʤʽʥʥʦʾ nA , 

{ }n 1 2 3 4 5 6 7 iA A ,A ,A ,A ,A ,A ,A ...AÍ  (ʽʥʜʝʢʩ n ï ʥʦʤʝʨ ʽʜʝʥʪʠʬʽʢʘʪʦʨʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʥʦʩʽʷ, ʱʦ ʤʽʩʪʠʪʴ ʪʘʢʽ ʇɼ (ʥʘʧʨʠʢʣʘʜ, ʜʦʢʫʤʝʥʪʫ). ɼʦ ʩʢʣʘʜʫ ʟʘʟʥʘʯʝʥʠʭ ʇɼ 

ʥʘʣʝʞʘʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ: 1A =  çʇʨʽʟʚʠʱʝ, ʽʤôʷ, ʧʦ ʙʘʪʴʢʦʚʽè; 2A =  çɼʘʪʘ ʽ ʤʽʩʮʝ 

ʥʘʨʦʜʞʝʥʥʷè; 3A =çɺʽʜʦʤʦʩʪʽ ʧʨʦ ʦʩʚʽʪʫè; 4A =çɯʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʢʦʜè; 5A =

çɺʽʜʦʤʦʩʪʽ ʟ ʚʽʡʩʴʢʦʚʦʛʦ ʢʚʠʪʢʘè; 6A =çɺʽʜʦʤʦʩʪʽ ʟ ʚʦʜʽʡʩʴʢʠʭ ʧʨʘʚè; 7A =çɺʽʜʦʤʦʩʪʽ 

ʟ ʩʚʽʜʦʮʪʚʘ ʧʨʦ ʥʘʨʦʜʞʝʥʥʷ (ʦʜʨʫʞʝʥʥʷ, ʪʦʱʦ)è; 8A =  çʇʘʩʧʦʨʪʥʽ ʜʘʥʽè; 9A =

çɺʽʜʦʤʦʩʪʽ ʧʨʦ ʩʢʣʘʜ ʩʽʤôʾè; 10A =çɺʽʜʦʤʦʩʪʽ ʧʨʦ ʩʪʘʥ ʟʜʦʨʦʚôʷè; iA=çɯʥʰʽ ʜʘʥʽ 

(ʚʠʜʘʥʽ ʥʘ ʽʤôʷ ʦʩʦʙʠ, ʪʦʱʦ)è. ʇʨʠʢʣʘʜ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʇɼ 

ʪʘ ʾʭ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʞʣʠʚʦʩʪʽ vdK  (ʘʙʦ ʮʽʥʥʦʩʪʽ ʜʣʷ ʚʣʘʩʥʠʢʘ) ʧʨʠʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.2. 

 

ʊʘʙʣʠʮʷ 2.2 

ʇʨʠʢʣʘʜ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʇɼ ʪʘ ʾʭ ʚʘʞʣʠʚʽʩʪʴ 

ʇʘʨʘʤʝʪʨ 
ɼʦʢʫʤʝʥʪ, ʱʦ ʤʽʩʪʠʪʴ ʧʝʨʩʦʥʘʣʴʥʽ 

ʜʘʥʽ 

ʂʦʝʬʽʮʽʻʥʪ ʚʘʞʣʠʚʦʩʪʽ 

vdK  

1 2 3 

1A  ʇʘʩʧʦʨʪ (ʚ ʪ.ʯ. ʟʘʢʦʨʜʦʥʥʠʡ) 0,9 

2A  ɺʽʡʩʴʢʦʚʠʡ ʢʚʠʪʦʢ 0,8 

3A  ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʥʘʨʦʜʞʝʥʥʷ 0,7 

4A  ɯʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʢʦʜ 0,6 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.2 

 

1 2 3 

5A  ɺʦʜʽʡʩʴʢʽ ʧʨʘʚʘ 0,6 

6A  ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʰʣʶʙ 0,5 

7A  ʊʨʫʜʦʚʘ ʢʥʠʞʢʘ 0,5 

8A  ʄʝʜʠʯʥʘ ʢʘʨʪʢʘ 0,4 

iA  ɯʥʰʽ ʜʦʢʫʤʝʥʪʠ [0 õ 1] 

 

ʇʽʜ ʜʨʫʛʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʨʪʝʞʫ ï ʩʝʨʝʜʦʚʠʱʝʤ ʦʙʨʦʙʢʠ ɹʇɼ (ɺ), ʩʣʽʜ 

ʨʦʟʫʤʽʪʠ ʇɿ ʫ ʷʢʦʤʫ ʚʠʢʦʥʫʚʘʣʠʩʷ ʙʫʜʴ-ʷʢʽ ʜʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʚʥʝʩʝʥʥʷʤ, 

ʤʦʜʠʬʽʢʘʮʽʻʶ, ʟʥʠʱʝʥʥʷʤ ʇɼ ʫ ɹʇɼ. ʋ ʪʘʙʣʠʮʽ 2.3 ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʪʘʢʦʛʦ ʇɿ 

ʪʘ ʡʦʛʦ ʨʽʚʝʥʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʢʣʘʜʥʦʩʪʽ 
vpK  ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʊʘʙʣʠʮʷ 2.3 

ʉʝʨʝʜʦʚʠʱʝ ʦʙʨʦʙʢʠ ʇɼ ʪʘ ʡʦʛʦ ʩʢʣʘʜʥʽʩʪʴ 

ʇʘʨʘʤʝʪʨ 
ʉʝʨʝʜʦʚʠʱʝ 

ʦʙʨʦʙʢʠ 

ʈʽʚʝʥʴ 

ʩʢʣʘʜʥʦʩʪʽvpK  

1B  çMS Wordè 0,3 

2B  çMS Excelè 0,4 

3B  çMS Accessè; 0,5 

4B  çʂʘʜʨʠè 0,6 

5B  çʇʨʘʮʽʚʥʠʢʠè 0,7 

6B  çM.E.Doc (ʄʝʜʦʢ)è 0,8 

7B  çIT-Enterpriseè 0,9 

iB  çɯʥʰʽ ʟʘʩʦʙʠè [0 õ 1] 

 

ʊʨʝʪʽʡ ʧʘʨʘʤʝʪʨ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ï ʤʝʪʘ ʦʙʨʦʙʢʠ ʇɼ (C). ʄʝʪʘ ʦʙʨʦʙʢʠ 

ʇɼ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʩʘʤʝ ʜʝ ʪʘ ʜʣʷ ʷʢʦʛʦ ʦʯʽʢʫʚʘʥʦʛʦ ʢʽʥʮʝʚʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʪʘʢʽ ʇɼ ʙʫʜʫʪʴ ʦʙʨʦʙʣʷʪʠʩʷ. ɼʘʥʠʡ ʧʘʨʘʤʝʪʨ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʤʥʦʞʠʥʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʟʛʽʜʥʦ ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ:  

{ }:n 1 2 3 4 5 6 iC C ,C ,C ,C ,C ,C ...CÍ  1C =  çɿʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʪʨʫʜʦʚʠʭ, ʩʦʮʽʘʣʴʥʦ-

ʪʨʫʜʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʚʽʜʥʦʩʠʥ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ, ʚʽʡʩʴʢʦʚʦʛʦ ʦʙʣʽʢʫè; 

2C =çɿʘʙʝʟʧʝʯʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʚʽʜʥʦʩʠʥè; 3C =çɿʘʙʝʟʧʝʯʝʥʥʷ 
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ʚʽʜʥʦʩʠʥ ʫ ʩʬʝʨʽ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʽ ʧʦʜʘʪʢʦʚʦʛʦ ʦʙʣʽʢʫè; 4C =çɿʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʜʦʙʨʦʙʫʪʫ ʪʘ ʧʨʘʚ ʣʶʜʠʥʠè; 5C =çɿʘʭʠʩʪ 

ʧʨʘʚ ʽ ʩʚʦʙʦʜ ʬʽʟʠʯʥʠʭ ʦʩʽʙ, ʇɼ ʷʢʠʭ ʦʙʨʦʙʣʷʶʪʴʩʷ, ʯʠ ʧʨʘʚ ʽʥʰʠʭ ʩʫʙôʻʢʪʽʚ 

ʚʽʜʥʦʩʠʥ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʇɼ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʙʦʨʦʪʴʙʠ ʽʟ ʟʣʦʯʠʥʥʽʩʪʶè; 6C =

çɿʘʙʝʟʧʝʯʝʥʥʷ ʩʫʙôʻʢʪʽʚ ʚʽʜʥʦʩʠʥ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʇɼ, ʟʚʝʜʝʥʦʶ ʟʥʝʦʩʦʙʣʝʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʇɼ ʟʛʽʜʥʦ ʟʘʢʦʥʫè; iC =çɯʥʰʘ ʤʝʪʘè. 

ʅʘʩʪʫʧʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʨʪʝʞʫ ʻ ʘʫʜʠʪ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ 

(D). ɼʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʦʧʠʩʫʻʪʴʩʷ ʥʘʙʦʨʦʤ ʝʣʝʤʝʥʪʽʚ { }n 1 2 3 4 5 iD D ,D ,D ,D ,D ...DÍ  

ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʦʶ ʥʘʷʚʥʠʭ ʚ ɸʉ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ʪʘ ʧʨʦʛʨʘʤʥʦ-

ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʇɼ ʦʙʨʦʙʣʶʚʘʥʠʭ ʚ ɸʉ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ 1D =çʅʘʷʚʥʽʩʪʴ ʟʛʦʜʠ ʩʫʙôʻʢʪʘ ʇɼ ʥʘ ʾʭ ʦʙʨʦʙʢʫ ʚ ɸʉè; 2D =

çɯʜʝʥʪʠʬʽʢʦʚʘʥʦ ʚʦʣʦʜʽʣʴʮʷ ʯʠ ʨʦʟʧʦʨʷʜʥʠʢʘ ɹʇɼ, ʪʨʝʪʶ ʦʩʦʙʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ 

ʊʠʧʦʚʠʡ ʧʦʨʷʜʢʫ ʦʙʨʦʙʢʠ ʇɼ ʫ ɹʇɼè; 3D =çʆʪʨʠʤʘʥʦ ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʾ 

ɹʇɼ ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʦʨʛʘʥʦʤ ʟ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ ʇɼ ʫ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ɹʇɼè; 

4D =çʇʨʠʟʥʘʯʝʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʫ ʦʩʦʙʫ ʟʘ ʦʙʨʦʙʢʫ ʪʘ ʟʘʭʠʩʪ ʇɼ ʘʙʦ ʩʪʚʦʨʝʥʦ 

ʩʣʫʞʙʫ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ (ʟ ʦʙʦʚôʷʟʢʘʤʠ ʟʘʭʠʩʪʫ ʇɼ)è; 5D =çɿʘʩʪʦʩʦʚʘʥʦ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ (ʤʝʥʝʜʞʤʝʥʪʫ) ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ ʘʙʦ ʘʪʝʩʪʦʚʘʥʫ 

ʂʉɿɯ ʟ ʨʝʘʣʽʟʦʚʘʥʠʤ ʩʪʘʥʜʘʨʪʥʠʤ ʧʨʦʬʽʣʝʤ ʭ.ʂʎ.ʭ, x.ʂɼ.ʭ, ʭ.ʂʎɼ.ʭ (ʟʘ ʜʦʜʘʪʢʦʤ 

ɸ ʅɼ ʊɿɯ 2.5-005-99 çʂʣʘʩʠʬʽʢʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʽ ʩʪʘʥʜʘʨʪʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʬʽʣʽ ʟʘʭʠʱʝʥʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫè)è; iD =  çɯʥʰʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫè. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʫ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ, ʜʦʮʽʣʴʥʠʤ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʠʭ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ (ɽ), ʷʢ ʧôʷʪʦʛʦ ʝʣʝʤʝʥʪʫ ʢʦʨʪʝʞʫ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʥʦʞʠʥʦʶ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ { }n 1 2 3 4E E ,E ,E ,EÍ . ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, 

ʱʦ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʨʠʟʠʢ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʘʢʠʤʠ ʙʘʟʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʝʟʧʝʢʠ ʷʢ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʽ 

ʩʧʦʩʪʝʨʝʞʥʽʩʪʴ, ʪʦ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʩʣʽʜ ʚʩʪʘʥʦʚʠʪʠ ʽʩʥʫʶʯʽ ʚ ɸʉ ʢʨʠʪʝʨʽʾ 



87 
 

 

 

ʟʘʭʠʱʝʥʦʩʪʽ [74]: 1E =  çʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ {ʂɸ, ʂɺ}è; 2E =çʎʽʣʽʩʥʽʩʪʴ {ʎɸ, ʎɺ}è; 

3E =  çɼʦʩʪʫʧʥʽʩʪʴ {ɼʉ}è; 4E =çʉʧʦʩʪʝʨʝʞʥʽʩʪʴ {ʅʈ, ʅʀ, ʅʆ, ʅɺ, ʅɸ, ʅʇ, ʅʂ}è. 

ʐʦʩʪʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ ʇɼ ʧʨʠ ʦʙʨʦʙʮʽ ɹʇɼ ʚ 

ɸʉ (F). ʇʝʨʝʣʽʢ ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʩʥʫʶʯʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʪʘ 

ʤʝʪʦʜʠʢʘʤʠ ʘʥʘʣʽʟʫ ʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ [75] ʽ ʤʦʞʝ 

ʜʦʧʦʚʥʶʚʘʪʠʩʴ ʩʘʤʦʩʪʽʡʥʦ. ɼʘʥʠʡ ʧʘʨʘʤʝʪʨ ʥʘʚʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ 

ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʤʠʭ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ ʇɼ, ʘ ʩʘʤʝ [68]: { }:n 1 2 3 4 5 6 iF F ,F ,F ,F ,F ,F ...FÍ  1F =

çʐʧʠʛʫʥʩʪʚʦè; 2F =çʅʝʫʤʠʩʥʽ ʧʦʤʠʣʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚè; 3F =çʅʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ 

ʜʦʩʪʫʧ (ʟʙʠʨʘʥʥʷ, ʚʠʜʘʣʝʥʥʷ, ʧʦʰʢʦʜʞʝʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʷ, ʧʦʰʠʨʝʥʥʷ ʪʦʱʦ)è; 

4F =çɹʣʦʢʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʦʨʫʰʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʧʦʨʷʜʢʫ ʾʾ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾè; 5F =çɿʙʽʡ ʫ ʨʦʙʦʪʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʥʫʪʨʽʰʥʷ ʚʽʜʤʦʚʘ ɸʉè; 6F =

çʅʝʥʘʣʝʞʥʘ ʧʝʨʝʜʘʯʘ ʇɼ ʪʨʝʪʽʡ ʦʩʦʙʽ; iF=çɯʥʰʽ ʤʦʞʣʠʚʽ ʟʘʛʨʦʟʠè. ʇʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʟʘʛʨʦʟ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ ʨʝʘʣʽʟʘʮʽʾ 

(ʥʘʩʪʘʥʥʷ) (P) ʷʢ: çʥʠʟʴʢʘè 
1r

P , çʩʝʨʝʜʥʷè 
2r

P  ʪʘ çʚʠʩʦʢʘè 
3r

P , ʱʦ ʧʨʠʚʝʜʝʥʦ 

ʬʦʨʤʫʣʦʶ (2.82): 

n

i 1{ } { }, { },( )
i 1 2 3 i imax

riv_zag r r r r r riv_zag riv_zagP P P ,P ,P ,...P R R i=1,n== = Í   (2.82) 

ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʛʨʦʟ, i ï ʥʦʤʝʨ ʟʘʛʨʦʟʠ. 

ʉʴʦʤʠʡ ʧʘʨʘʤʝʪʨ ʢʦʨʪʝʞʫ ï ʚʝʣʠʯʠʥʘ ʥʘʥʝʩʝʥʠʭ ʟʙʠʪʢʽʚ (G), ʤʦʞʝ 

ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʢʽʣʴʢʽʩʥʠʤʠ ʪʘʢ ʽ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʆʮʽʥʢʘ ʟʙʠʪʢʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʰʢʘʣʘʤʠ ʚʽʜʦʤʠʭ ʤʝʪʦʜʠʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʘʪʝʨʽʘʣʴʥʫ ʯʠ 

ʤʦʨʘʣʴʥʫ ʰʢʦʜʫ, ʰʢʦʜʫ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ [74], ʰʢʦʜʫ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʽ 

ʩʚʦʙʦʜ ʣʶʜʠʥʠ ʪʦʱʦ. ʐʢʘʣʠ ʚʝʣʠʯʠʥʠ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ ʚʽʜ ʚʪʨʘʪʠ ʇɼ ʧʨʠʚʝʜʝʥʽ 

ʫ ʪʘʙʣʠʮʽ 2.4. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʝʨʝʭʦʜʠʤʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ 

ʚʦʩʴʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʢʦʨʪʝʞʫ ï ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʟʘʭʠʩʪʫ ʇɼ ʚ ɸʉ (ʅ). ʇʽʜ ʨʠʟʠʢʦʤ 

ʟʘʭʠʩʪʫ ʇɼ ʧʽʜ ʯʘʩ ʾʭ ʦʙʨʦʙʢʠ ʚ ɸʉ ʨʦʟʫʤʽʻʪʴʩʷ ʬʫʥʢʮʽʷ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʛʨʦʟʠ ʜʦ ʚʠʜʫ ʽ ʚʝʣʠʯʠʥʠ ʟʘʚʜʘʥʠʭ ʟʙʠʪʢʽʚ ʚʽʜ ʤʦʞʣʠʚʦʾ ʚʪʨʘʪʠ ʇɼ ʧʨʠ 
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ʥʘʷʚʥʦʩʪʽ ʫʨʘʟʣʠʚʦʩʪʝʡ ʪʘ ʩʪʫʧʝʥʷ ʾʭ ʧʨʠʡʥʷʪʥʦʩʪʽ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸʉ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

H=P×G  (2.83) 

ʜʝ P ï ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟʠ; G ï ʚʝʣʠʯʠʥʘ ʟʘʚʜʘʥʠʭ ʟʙʠʪʢʽʚ.  

ʊʘʙʣʠʮʷ 2.4 

ʐʢʘʣʠ ʚʝʣʠʯʠʥʠ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ ʚʽʜ ʚʪʨʘʪʠ ʇɼ 

ɺʝʣʠʯʠʥʘ ʟʙʠʪʢʫ 

(') 

ɯʥʪʝʨʚʘʣʴʥʘ ʰʢʘʣʘ 

(I) 

ɹʘʣʴʥʘ 

ʰʢʘʣʘ 

ɺʽʜʩʦʪʢʦʚʘ 

ʰʢʘʣʘ 

ɻʨʦʰʦʚʘ 

ʰʢʘʣʘ 

1G  0 õ 0,1 1 0 ï 10% 0 ï 100$ 

2G  0,11 õ 0,3 2 11% ï 30% 100ï 1000$ 

3G  0,31 õ 0,6 3 31% ï 60% 1000ï 10000$ 

4G  0,61 õ 0,8 4 61% ï 80% 10000ï 

100000$ 

5G  0,81 õ 1,0 5 81 % ï 100% >100000$ 

 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʧʘʨʘʤʝʪʨʫ ʢʦʨʪʝʞʫ ï 

ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʦʤ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʇɼ ʚ ɸʉ (ɯ). ʅʘ 

ʜʘʥʦʤʫ ʝʪʘʧʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ 

P ʪʘ G (ʪʘʙʣ. 2.5) ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʟʘʭʠʱʝʥʦʩʪʽ ʇɼ ʚ ɸʉ ʚʽʜ 1 ʜʦ 5 

ʙʘʣʽʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ. 

ʊʘʙʣʠʮʷ 2.5 

ʆʮʽʥʢʘ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʇɼ ʚ ɸʉ 

ɺʝʣʠʯʠʥʘ  

ʟʘʚʜʘʥʠʭ ʟʙʠʪʢʽʚ (G) 

ʁʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʦʾ 

ʟʘʛʨʦʟʠ (P) 

0-0,1 0,1-0,3 0,3-0,6 0,6-0,8 0,8-1,0 

0-100$ 1 1 2 3 3 

100-1000$ 1 2 2 3 4 

1000-10000$ 2 2 3 4 4 

10000-1000000$ 3 2 4 4 5 

>1000000$ 3 4 4 5 5 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ, ʱʦ ʩʬʦʨʤʦʚʘʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ 

ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʇɼ, ʧʨʠʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ 2.6. 
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ʊʘʙʣʠʮʷ 2.6 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ 

ʈʽʚʝʥʴ ʚ 

ʙʘʣʘʭ  

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ 

1 ɺʠʢʦʥʘʥʥʷ ʆɿɿɯ (ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʦʚʦʚʠʭ ʟʘʭʦʜʽʚ 

ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ) 

2 ʉʪʚʦʨʝʥʥʷ ʉɿɯ (ʩʣʫʞʙʠ ɿɯ) ʘʙʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʦʩʦʙʠ 

3 ɺʠʢʦʨʠʩʪʘʥʥʷ ʊɿɯ/ʂɿɯ (ʪʝʭʥʽʯʥʦʛʦ ʪʘ/ʘʙʦ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ɿɯ) 

4 ɺʠʢʦʨʠʩʪʘʥʥʷ ʂɿɿ (ʢʦʤʧʣʝʢʩʫ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ) 

5 ɿʘʩʪʦʩʫʚʘʥʥʷ ʂʉɿɯ (ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ) 

 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʝʨʝʛʣʷʜ ʩʫʢʫʧʥʦʩʪʽ ʟʘʭʦʜʽʚ ʱʦʜʦ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʚʠʙʦʨʫ, 

ʨʝʘʣʽʟʘʮʽʾ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ (ʤʝʭʘʥʽʟʤʽʚ) ʟʘʭʠʩʪʫ ʇɼ ʫ ɹʇɼ ʚ ɸʉ, ʱʦ 

ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɸʉ ʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʠʟʠʢʫ. ʇʨʦʚʦʜʠʪʴʩʷ ʥʝʦʙʭʽʜʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʘʙʦ ʚʪʨʘʪʠ ʇɼ ʫʧʦʚʥʦʚʘʞʝʥʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʦʨʛʘʥʫ ʟ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ ʇɼ. ɺʞʠʚʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʟʘʭʦʜʠ ʱʦʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʇɼ (ʦʙʦʚôʷʟʢʦʚʽ ʯʠ ʚʠʙʽʨʢʦʚʽ) [76], ʩʧʝʮʽʘʣʴʥʽ ʟʘʩʦʙʠ 

ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ (ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ) ʟʛʽʜʥʦ ʟ 

ʧʦʣʽʪʠʢʦʶ ʙʝʟʧʝʢʠ. ɼʘʣʽ, ʚ ʦʩʥʦʚʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ, ʧʝʨʝʜʙʘʯʝʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʯʝʨʝʟ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ɸʉ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʇɼ. 

 

2.4. ʄʦʜʝʣʴ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʢʨʠʟʦʚʠʭ 

ʩʠʪʫʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʪʦʢʦʤ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʠʪʘʥʥʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʢʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʪʦʢʘʤʠ ʘʙʦ ʚʪʨʘʪʘʤʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ɿʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ ʧʦʙʫʜʦʚʽ 

ʝʬʝʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ, ʘʣʝ ʡ 

ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʟʘʛʨʦʞʫʶʪʴ 
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ʮʽʣʽʩʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɺ ʨʦʙʦʪʘʭ [77, 78] ʦʧʠʩʘʥʽ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ  ʽʥʮʠʜʝʥʪʽʚ  /  

ʧʦʪʝʥʮʽʡʥʠʭ  ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ (ɯʇʂʉ), ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ 

ʽʥʮʠʜʝʥʪʽʚ, ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʪʘ ʤʝʪʦʜʘʭ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. ɺ 

[79] ʦʧʠʩʘʥʘ ʽʥʪʝʛʨʦʚʘʥʘ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʇʂʉ. ʇʨʦʪʝ ʚ ʮʠʭ ʨʦʙʦʪʘʭ 

ʥʝʚʨʘʭʦʚʘʥʘ ʩʠʪʫʘʮʽʷ ʧʦʷʚʠ  ʜʝʢʽʣʴʢʦʭ  (ʜʚʦʭ  ʽ  ʙʽʣʴʰʝ)  ɯʇʂʉ  ʦʜʥʦʯʘʩʥʦ,  ʾʭ 

ʫʟʛʦʜʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ. ʊʦʤʫ 

ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʻ ʨʦʟʨʦʙʢʘ ʤʝʭʘʥʽʟʤʫ ʢʦʨʝʣʷʮʽʾ ʽʥʮʠʜʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʩʧʨʠʯʠʥʝʥʦʛʦ ʥʠʤʠ 

ʚʧʣʠʚʫ ʥʘ  ʽʥʬʦʨʤʘʮʽʡʥʫ  ʩʠʩʪʝʤʫ  ʟ  ʟʘʩʪʦʩʫʚʘʥʥʷʤ  ʤʝʪʦʜʽʚ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ [80]. 

ɼʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʚʠʷʚʣʝʥʥʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʦʮʽʥʢʠ ʂʉ ʚʚʝʜʝʤʦ ʤʥʦʞʠʥʫ ɯʇʂʉ: 

IʂS
1

{ }
n

i=

= =
i

IʂS { , , },
1 n

IʂS IʂS( 1, )i n= , (2.84) 

ʜʝ n ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʧʦʪʝʥʮʽʡʥʠʭ ʂʉ ,̔ ʪʦʙʪʦ ʽʥʮʠʜʝʥʪʽʚ, ʱʦ ʤʦʞʫʪʴ 

ʩʧʨʠʯʠʥʠʪʠ ʢʨʠʟʦʚʠʡ ʩʪʘʥ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʫʟʘʛʘʣʴʥʝʥʦʛʦ 

ʰʝʩʪʠʢʦʤʧʦʥʝʥʪʥʦʛʦ ʢʦʨʪʝʞʫ [80]: 

=
i

IʂS ,iIKS< ,iP ,e

i
T

i
P ,~ ,

i
ER iLCS>, (2.85) 

ʚ ʷʢʦʤʫ:
iIKS  ï ʽʜʝʥʪʠʬʽʢʘʪʦʨ i -ʛʦ ɯʇʂʉ, ʱʦ ʻ (ʘʙʦ ʤʦʞʝ ʩʪʘʪʠ) ʧʨʠʯʠʥʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʂʉ; 
i

P  ï ʧʽʜʤʥʦʞʠʥʘ ʤʦʞʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ i -ʛʦ ʽʥʮʠʜʝʥʪʫ; e

i
T ï ʧʽʜʤʥʦʞʠʥʘ ʚʩʽʭ ʤʦʞʣʠʚʠʭ 

ʥʝʯʽʪʢʠʭ (ʣʽʥʛʚʽʩʪʠʯʥʠʭ) ʝʪʘʣʦʥʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʝʪʘʣʦʥʽ ʩʪʘʥʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟ ʧʽʜʤʥʦʞʠʥʠ 
i

P ; 
i~

Pï ʧʽʜʤʥʦʞʠʥʘ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʟʘ 

ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ; 
i

ER ï ʧʽʜʤʥʦʞʠʥʘ ʝʚʨʠʩʪʠʯʥʠʭ ʧʨʘʚʠʣ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ 

ʦʩʥʦʚʽ ʥʝʯʽʪʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ/ʽʜʝʥʪʠʬʽʢʘʮʽʾ i -ʛʦ 

ɯʇʂʉ; 
iLCSï ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ, ʩʧʨʠʯʠʥʝʥʦʾ i -ʤ ɯʇʂʉ.  

ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʧʨʦʮʝʜʫʨʠ ʚʠʷʚʣʝʥʥʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ɯʇʂʉ, ʦʧʠʩʘʥʠʡ ʚ [77]. 

ɺʠʷʚʣʝʥʘ ʩʠʪʫʘʮʽʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʨʠʟʦʚʦʾ ʣʠʰʝ ʷʢʱʦ ʨʽʚʝʥʴ ʾʾ ʢʨʠʪʠʯʥʦʩʪʽ 
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ʚʠʱʠʡ ʩʝʨʝʜʥʴʦʛʦ ʘʙʦ ʙʽʣʴʰʠʡ, ʪʦʙʪʦ e

iLCS BC² . ɺ ʽʥʰʦʤʫ ʨʘʟʽ ʽʥʮʠʜʝʥʪ ʘʙʦ 

ʚʟʘʛʘʣʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʟʘ ʫʚʘʛʦʶ (ʧʨʠ ʜʦʩʪʘʪʥʴʦ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ ʢʨʠʪʠʯʥʦʩʪʽ) ʘʙʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʴʦʛʦ ʟ ʤʝʪʦʶ ʢʦʥʪʨʦʣʶ ʽ ʫʩʫʥʝʥʥʷ ʷʢ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ 

ʽʥʮʠʜʝʥʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ʂʦʞʝʥ ʽʥʮʠʜʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʝʤ 

ʢʨʠʪʠʯʥʦʩʪʽ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʤʥʦʞʠʥʦʶ LCS
1

{ }
=

=
n

i

i

LCS =
1{ ,..., },nLCS LCS ( 1, )i n= . 

ʈʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʠ ʦʮʽʥʢʠ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʪʦʙʪʦ 
1

( )
=

= W ³ä
E

i e e

e

LCS L . 

ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʤʦʜʝʣʽ ʻ ʥʝʚʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʽʥʮʠʜʝʥʪʽʚ, ʜʽʷ 

ʷʢʠʭ ʟʙʽʛʘʻʪʴʩʷ ʫ ʯʘʩʽ, ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʆʩʢʽʣʴʢʠ ʪʦʡ ʯʠ 

ʽʥʰʠʡ ɯʇʂʉ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʙʦʨʦʤ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʽʥʮʠʜʝʥʪʫ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʚ ʧʝʚʥʦʤʫ ʘʩʧʝʢʪʽ, ʪʦ 

ʢʦʞʝʥ ʟ ɯʇʂʉ ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʧʣʠʚʫ ʥʘ ʩʠʩʪʝʤʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʾʭ ʢʦʨʝʣʷʮʽʾ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʊʘʢ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʚʩʪʘʥʦʚʣʶʻ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʟʥʠʤʠ ɯʇʂʉ ʽ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʟʥʘʯʝʥʴ ʚʽʜ 0 ʜʦ 1. ɿʘʧʨʦʧʦʥʫʻʤʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʇʂʉ ʤʝʭʘʥʽʟʤʫ ʢʦʨʝʣʷʮʽʾ ʧʦʜʽʡ. ɼʘʥʠʡ 

ʤʝʭʘʥʽʟʤ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʩʧʽʣʴʥʠʭ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷ 

ʢʨʠʪʠʯʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ɯʇʂʉ, ʧʨʠʯʦʤʫ ʯʠʤ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʜʥʘʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʠʤ ʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. 

ʊʘʢ ʢʦʞʝʥ ʽʥʮʠʜʝʥʪ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘʩʪʦʩʫʚʘʚʰʠ ʟʘʛʘʣʴʥʠʡ ʥʘʙʽʨ 

ʧʘʨʘʤʝʪʨʽʚ ʦʮʽʥʢʠ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ [77], ʪʘʢʽ ʷʢ: çʊʨʠʚʘʣʽʩʪʴ ʽʥʮʠʜʝʥʪʫ (TR)è, 

çʉʪʫʧʽʥʴ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʢʨʠʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ/ʧʨʦʮʝʩʽʚ (DVF)è, 

çɻʝʦʛʨʘʬʽʯʥʠʡ ʤʘʩʰʪʘʙ ʽʥʮʠʜʝʥʪʫ (GS)è, çʄʘʩʰʪʘʙ ʽʥʮʠʜʝʥʪʫ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ 

ʘʩʧʝʢʪʽ (OS)è, çɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ (OLED)è, çɺʽʜʥʦʰʝʥʥʷ 

ʨʽʚʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʘ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʟʘ ʧʦʧʝʨʝʜʥʽʡ 

ʧʝʨʽʦʜ (RD)è, çʈʽʚʝʥʴ ʟʘʛʨʦʟʠ ʞʠʪʪʶ ʪʘ ʟʜʦʨʦʚ'ʶ ʣʶʜʝʡ (RTLH)è, çʇʠʪʦʤʠʡ 

ʧʦʢʘʟʥʠʢ ʩʤʝʨʪʥʦʩʪʽ ʥʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ (RM)è, çʏʘʩʪʦʪʘ ʧʨʦʷʚʽʚ ʽʥʮʠʜʝʥʪʽʚ 

(ʽʥʪʝʥʩʠʚʥʽʩʪʴ) (F)è, çʉʪʝʧʽʥʴ ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (DDI)è, 
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çʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʨʽʻʥʪʦʚʥʦʛʦ ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʧʦʢʘʟʥʠʢʘ RTO (CRT)è, 

çɺʽʜʥʦʰʝʥʥʷ ʨʽʚʥʷ ʚʪʨʘʪ ʨʝʩʫʨʩʽʚ ʽ ʧʦʢʘʟʥʠʢʘ RPO (CRP)è, çʈʽʚʝʥʴ ʧʘʥʽʯʥʠʭ, 

ʧʨʦʪʝʩʪʥʠʭ ʪʘ ʘʥʪʠʜʝʨʞʘʚʥʠʭ ʥʘʩʪʨʦʾʚ ʧʝʨʩʦʥʘʣʫ/ʥʘʩʝʣʝʥʥʷ (LM)è, çʉʪʫʧʽʥʴ 

ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʭ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ (DIEPF)è, çʉʪʫʧʽʥʴ 

ʧʦʨʫʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʟʧʝʢʠ ɯʈ ʟ ʆɼ (DVChS)è. ʂʽʣʴʢʽʩʪʴ ʽ ʩʢʣʘʜ 

ʭʘʨʘʢʪʝʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ɯʇʂʉ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ. 

ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʽʥʪʝʛʨʦʚʘʥʦʾ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʇʂʉ ʻ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ 
iIKS  ʱʦ ʟʚôʷʟʫʻ ʝʣʝʤʝʥʪ ʤʥʦʞʠʥʠ IʂS ʟ ʧʝʚʥʠʤ ʽʥʮʠʜʝʥʪʦʤ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʝ ʡʦʤʫ ʽʤôʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ n=5 ʦʪʨʠʤʘʻʤʦ  
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ʜʝ A,B,C,D,E ï ʥʘʟʚʠ ʽʥʮʠʜʝʥʪʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʽʥʮʠʜʝʥʪʽʚ 

ʭʘʨʘʢʪʝʨʥʽ ʩʚʦʾ ʥʘʙʦʨʠ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
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ʜʝ ɽ ï ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ.  ʅʘʧʨʠʢʣʘʜ, ʟʘ ʫʤʦʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʽʥʮʠʜʝʥʪʫ A ʧʨʠ 
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(2.88) 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ɯʇʂʉ ʚʚʝʜʝʤʦ ʜʚʽ ʢʘʪʝʛʦʨʽʾ ʧʦʜʽʡ: ʦʩʥʦʚʥʘ 

ʪʘ ʟʘʣʝʞʥʽ ʚʽʜ ʥʝʾ ʽʥʮʠʜʝʥʪʠ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʘ ʩʧʦʩʦʙʠ ʨʦʟʧʦʜʽʣʝʥʥʷ ʽ 

ʧʨʠʚʣʘʩʥʝʥʥʷ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʾ ʪʘ ʟʘʣʝʞʥʠʭ ʧʦʜʽʡ, ʪʘʢʽ ʷʢ: ʟʘ ʯʘʩʦʤ ï ɯʇʂʉ, ʷʢʠʡ 

ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʧʝʨʰʠʤ ʥʘʙʫʚʘʻ ʩʪʘʪʫʩʫ ʦʩʥʦʚʥʦʛʦ, ʘ ʚʩʽ ʽʥʰʽ ï ʟʘʣʝʞʥʠʭ ʚʽʜ ʥʴʦʛʦ 

ɯʇʂʉ; ʟʘ ʨʽʚʥʝʤ ʢʨʠʪʠʯʥʦʩʪʽ ï ʩʪʘʪʫʩ ʦʩʥʦʚʥʦʛʦ ɯʇʂʉ ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ ʽʥʮʠʜʝʥʪʫ 

ʟ ʥʘʡʙʽʣʴʰʠʤ ʨʽʚʥʝʤ ʢʨʠʪʠʯʥʦʩʪʽ.  

ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʜʫʨʫ ʨʘʥʞʫʚʘʥʥʷ ɯʇʂʉ ʟʘ ʨʽʚʥʝʤ 

ʢʨʠʪʠʯʥʦʩʪʽ. ɿʽʙʨʘʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʂʉ ʬʦʨʤʫʶʪʴ ʟʥʘʯʝʥʥʷ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 
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ʷʢʽ ʦʙʨʦʙʣʷʶʪʴʩʷ (ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʘʞʣʠʚʦʩʪʽ, ʧʨʦʚʝʜʝʥʥʷ ʾʭʥʴʦʾ 

ʬʘʟʠʬʽʢʘʮʽʾ, ʦʙʨʘʭʦʚʫʚʘʥʥʷ ʷʢ ʩʫʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʞʣʠʚʦʩʪʽ ʽ 

ʜʝʬʘʟʠʬʽʢʘʮʽʾ) ʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ɯʇʂʉ [80]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ 

ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʪʦʢʦʤ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʦʩʥʦʚʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʷʢʦʾ ʻ: 1) ɯʇʂʉ ʪʘ ʥʘʙʦʨ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʟʘʛʘʣʴʥʦʾ ʤʥʦʞʠʥʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʚʧʣʠʚ ʥʘ ʩʝʨʝʜʦʚʠʱʝ; 2) ʦʩʥʦʚʥʽ ʽ ʟʘʣʝʞʥʽ ɯʇʂʉ, ʘ ʪʘʢʦʞ 

ʚʽʜʧʦʚʽʜʥʘ ʟʤʽʥʘ ʥʫʤʝʨʘʮʽʾ ʽʥʮʠʜʝʥʪʽʚ ʚ ʩʠʩʪʝʤʽ; 3) ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʢʦʞʥʦʛʦ 

ʟʘʣʝʞʥʦʛʦ ɯʇʂʉ ʟ ʦʩʥʦʚʥʠʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʠʤʠ. ʆʪʨʠʤʘʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʙʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ 

ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʽʚ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʜʝʢʽʣʴʢʦʭ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʽ ʦʜʥʦʯʘʩʥʠʭ ʽʥʮʠʜʝʥʪʽʚ (ʧʦʪʝʥʮʽʡʥʠʭ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ). 

 

2.5. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

ʋ ʨʦʟʜʽʣʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʠʟʢʫ ʤʦʜʝʣʝʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʣʝʢʩʥʦ 

ʧʽʜʽʡʪʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ, ʟʙʠʪʢʽʚ ʽ ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʷʢ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʪʘʢ ʽ ʚ ʤʘʩʰʪʘʙʘʭ ʜʝʨʞʘʚʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʫ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʢʦʥʪʝʢʩʪʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʈʝʛʣʘʤʝʥʪʫ GDPR. 

ʉʬʦʨʤʦʚʘʥʦ ʬʦʨʤʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ ʯʝʨʝʟ ʚʚʝʜʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʟ 14 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʶʨʠʜʠʯʥʽ, ʪʝʭʥʽʯʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʘʩʧʝʢʪʠ ʦʙʨʦʙʢʠ ʇɼ 

(ʤʘʩʰʪʘʙʠ ʧʦʨʫʰʝʥʥʷ, ʢʘʪʝʛʦʨʽʾ ʜʘʥʠʭ, ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʨʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽ, 

ʪʦʱʦ). ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʽʜʦʙʨʘʟʠʪʠ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ 

ʡʤʦʚʽʨʥʠʡ ʦʙʩʷʛ ʰʪʨʘʬʥʠʭ ʩʘʥʢʮʽʡ ʽ ʨʝʧʫʪʘʮʽʡʥʠʭ ʚʪʨʘʪ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʩʥʦʚʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR. 

ʇʦʙʫʜʦʚʘʥʦ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʽʚ GDPR-ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʜʝʪʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʦʚʽ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ɯʻʨʘʨʭʽʷ ʚʽʜʦʙʨʘʞʘʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʛʨʫʧʘʤʠ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʛʣʠʙʠʥʦʶ ʘʥʘʣʽʟʫ 
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ʢʦʞʥʦʛʦ ʟ ʥʠʭ, ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʢʦʨʝʢʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʪʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʰʪʨʘʬʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʈʦʟʨʦʙʣʝʥʦ ʢʦʨʪʝʞʥʫ ʤʦʜʝʣʴ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʪʘ ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ ʨʠʟʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʦʙʨʦʙʢʦʶ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʚ ɸʉ. ɺʚʝʜʝʥʥʷ ʜʝʚôʷʪʠ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  ʚʽʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʩʢʣʘʜʫ ʇɼ ʜʦ ʤʝʭʘʥʽʟʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ  ʜʘʣʦ ʟʤʦʛʫ ʩʪʚʦʨʠʪʠ 

ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʦʩʥʦʚʫ ʜʣʷ ʘʥʘʣʽʟʫ ʟʘʛʨʦʟ ʽ ʦʮʽʥʢʠ ʟʘʭʠʱʝʥʦʩʪʽ. ʄʦʜʝʣʴ ʜʘʻ ʟʤʦʛʫ 

ʦʮʽʥʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʟʙʠʪʢʠ, ʘ ʪʘʢʦʞ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʥʝʦʙʭʽʜʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʧʦʣʽʪʠʢʫ ʟʘʭʠʩʪʫ ʇɼ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʪʯʠʟʥʷʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʢʨʠʟʦʚʠʭ 

ʩʠʪʫʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʥʮʠʜʝʥʪʽʚ, 

ʪʘʢ ʽ ʾʭ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤ ʢʦʨʝʣʷʮʽʾ ʧʦʜʽʡ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʤʦʜʝʣʶʚʘʥʥʶ ʩʫʢʫʧʥʦʛʦ ʚʧʣʠʚʫ ʜʝʢʽʣʴʢʦʭ ʦʜʥʦʯʘʩʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʪʘ ʾʭ ʢʦʨʝʣʷʮʽʾ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ 

ʩʠʪʫʘʮʽʾ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʇɼ. ʋ ʢʦʥʪʝʢʩʪʽ ʟʘʭʠʩʪʫ ʇɼ ʮʝ ʜʘʻ ʟʤʦʛʫ ʥʝ ʣʠʰʝ 

ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʢʨʠʪʠʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʽʥʮʠʜʝʥʪʠ, ʘ ʡ ʚʠʟʥʘʯʘʪʠ ʾʭ ʢʫʤʫʣʷʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʤʦʙʽʣʽʟʫʚʘʪʠ 

ʨʝʩʫʨʩʠ ʥʘ ʨʝʘʛʫʚʘʥʥʷ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʟʦʢʨʝʤʘ GDPR. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʦʟʜʽʣʽ ʩʬʦʨʤʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ 

ʘʥʘʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ʎʝ ʚʢʣʶʯʘʻ ʷʢ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ ʽ 

ʟʙʠʪʢʽʚ, ʪʘʢ ʽ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʘʶʪʴ 

ʚʘʞʣʠʚʝ ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʣʽʪʠʢ ʙʝʟʧʝʢʠ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʘʭʠʩʪʫ ʇɼ ʪʘ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʪʘ ʩʠʩʪʝʤ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 
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ʈʆɿɼɯʃ 3. ʈʆɿʈʆɹʂɸ ʄɽʊʆɼɯɺ ʊɸ ʉʀʉʊɽʄʀ ʆʎɯʅʖɺɸʅʅʗ 

ʅɽɻɸʊʀɺʅʀʍ ʅɸʉʃɯɼʂɯɺ ɺɯɼ ɺʀʊʆʂʋ ʇɽʈʉʆʅɸʃʔʅʀʍ ɼɸʅʀʍ 

 

3.1. ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʇɼ ʟʘ ʈʝʛʣʘʤʝʥʪʦʤ GDPR ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʢʣʶʯʦʚʠʤʠ 

ʘʩʧʝʢʪʘʤʠ [11]: ʚʠʤʦʛʠ GDPR; ʟʘʭʠʩʪ ʧʨʘʚ ʩʫʙ'ʻʢʪʽʚ ʜʘʥʠʭ; ʬ̔ ʥʘʥʩʦʚʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ; ʧʽʜʚʠʱʝʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ; ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ. ʆʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʩʪʨʘʪʝʛʽʾ ʟʤʝʥʰʝʥʥʷ ʮʠʭ ʨʠʟʠʢʽʚ. ʎʝ ʚʘʞʣʠʚʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ GDPR. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʇɼ ʜʦʧʦʤʦʞʝ ʦʨʛʘʥʽʟʘʮʽʷʤ ʝʬʝʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚʠʤʦʛʠ GDPR, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʇɼ, ʷʢʽ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʽʜʦʙʨʘʞʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤ ʰʪʨʘʬʦʤ ʟʘʩʪʦʩʫʻʤʦ ʝʢʩʧʝʨʪʥʠʡ ʧʽʜʭʽʜ, 

ʷʢʠʡ ʪʘʢʦʞ ʜʦʟʚʦʣʠʪʴ ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʧʨʦʙʣʝʤ, ʷʢʽ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʛʣʷʜʦʚʠʤ 

ʦʨʛʘʥʦʤ ʯʠ ʚʣʘʩʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. ʇʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ ʪʘ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʦʨʫʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ [81-83]. 

ʄʝʪʦʜ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʢʣʠʢʘʥʽ ʧʦʷʚʦʶ ʧʨʦʛʘʣʠʥ 

ʫ ʟʘʭʠʩʪʽ ʇɼ ʢʣʽʻʥʪʽʚ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʦʤʧʘʥʽʾ ʪʘ ʫʟʘʛʘʣʴʥʝʥʠʡ ʚʠʤʦʛʘʤʠ 

ʈʝʛʣʘʤʝʥʪʫ GDPR. ʄʝʪʦʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʝʪʘʧʘʭ [81]: 

ɽʪʘʧ 1 ï ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʦʙôʻʢʪʘ ʦʮʽʥʶʚʘʥʥʷ (ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʽʜʧʨʠʻʤʩʪʚʦ); 

ɽʪʘʧ 2 ï ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ; 

ɽʪʘʧ 3 ï ʌʦʨʤʫʚʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ: ʂʨʦʢ 1 ï 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʉʧʝʮʠʬʽʢʘ ʧʦʨʫʰʝʥʥʷè; ʂʨʦʢ 2 ï ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 
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çʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʥʷè; ʂʨʦʢ 3 ï ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɿʥʠʞʝʥʥʷ ʰʢʦʜʠè; ʂʨʦʢ 

4 ï ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽè; ʂʨʦʢ 5 ï ɺʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ çʈʝʮʠʜʠʚ ʧʦʨʫʰʝʥʥʷè; ʂʨʦʢ 6 ï ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʈʽʚʝʥʴ 

ʩʧʽʚʧʨʘʮʽè; ʂʨʦʢ 7 ï ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʂʘʪʝʛʦʨʽʾ ʜʘʥʠʭè; ʂʨʦʢ 8 ï 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʉʧʦʩʽʙ ʚʠʷʚʣʝʥʥʷè; ʂʨʦʢ 9 ï ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

çɺʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʭʦʜʘʤè; ʂʨʦʢ 10 ï ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɼʦʪʨʠʤʘʥʥʷ 

ʢʦʜʝʢʩʽʚè; ʂʨʦʢ 11 ï ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɺʠʟʥʘʯʘʶʯʠʡ ʯʠʥʥʠʢè; 

ɽʪʘʧ 4 ï ʌʽʥʘʣʽʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ: ʂʨʦʢ 1 ï ɺʠʙʽʨ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ; ʂʨʦʢ 2 ï ʇʽʜʨʘʭʫʥʦʢ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ; ʂʨʦʢ 3 ï ʆʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ 

ʰʪʨʘʬʫ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɽʪʘʧ 1. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʦʙôʻʢʪʘ ʦʮʽʥʶʚʘʥʥʷ (ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʽʜʧʨʠʻʤʩʪʚʦ) 

ɺʠʟʥʘʯʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʦʙʽʛʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʤʠʥʫʣʠʡ ʨʽʢ. 

ʌʦʨʤʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʘ Tǖ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʝʨʪʦʤ ʨʽʯʥʦʛʦ 

ʦʙʽʛʫ ʚ ú. ɼʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʝʪʦʜʫ ʥʝʤʘʻ ʨʦʟʛʘʣʫʞʝʥʴ ʪʘ ʤʘʻ ʣʠʰʝ 1 ʝʣʝʤʝʥʪ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʢʦʤʧʘʥʽʷ ʟʘ ʤʠʥʫʣʠʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢ ʤʘʣʘ ʛʣʦʙʘʣʴʥʠʡ ʨʽʯʥʠʡ 

ʦʙʽʛ 3 ʤʣʨʜ. ú, ʪʦ ʜʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [83]: 

T 3000000000ú,=ǖ  (3.1) 

ʜʝ: Tǖ = çʟʘʛʘʣʴʥʠʡ ʛʣʦʙʘʣʴʥʠʡ ʨʽʯʥʠʡ ʦʙʽʛ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʤʠʥʫʣʠʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢè. 

ɽʪʘʧ 2. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ 

ʇʦʢʘʟʥʠʢ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ 
ʈʇʈ
j  ʦʙʯʠʩʣʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʥʦʞʠʥʠ ʚʠʟʥʘʯʝʥʠʭ 

ʨʽʚʥʽʚ ʧʦʨʫʰʝʥʥʷ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ 

ʟʙʠʪʢʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ 
ʈʇʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ: 
11

1 1

( ... )
i

11 11

nn
L L L L L L L L

ʈʇ ij ij 11 11 12 12 1n 1n
i j

ʈ B C B C B C B Cj j j j j j j j j

= =

= = Ù Ù Ù ÙVV  

1 1 1 1 1 1 1
( ... ) ... ( ... ),

12 12 1 1n 1n

L L L L L L L L L L L L

21 21 22 22 2n 2n n 1 n 1 n 2 n 2 n n n nB C B C B C B C B C B Cj j j j j j j j j j j jÙ Ù Ù Ù Ù Ù Ù Ù
 

(3.2) 
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ʘ )ij b(Lj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijLj ʧʽʜʤʥʦʞʠʥʠ i
L
ǖ

 (ʜʠʚ. (2.6)) ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ ʧʦʤʠʣʢʦʚʠʤʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʤʘʢʩʠʤʘʣʴʥʦ-ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ 0,04 ʚʽʜ ʢʦʤʧʦʥʝʥʪʠ 

Tj = çɿʘʛʘʣʴʥʠʡ ʛʣʦʙʘʣʴʥʠʡ ʨʽʯʥʠʡ ʦʙʽʛ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʤʠʥʫʣʠʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢè, 

ʪʘʢ ʷʢ ʢʦʝʬʽʮʽʻʥʪʠ ʥʝ ʜʦʜʘʶʪʴʩʷ, ʘ ʩʝʨʝʜ ʜʚʦʭ ʚʠʙʠʨʘʻʪʴʩʷ ʙʽʣʴʰʠʡ, ʱʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʟʙʠʪʢʫ ű-ʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɽʪʘʧ 3. ʌʦʨʤʫʚʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʂʨʦʢ 1. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʉʧʝʮʠʬʽʢʘ ʧʦʨʫʰʝʥʥʷè  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʧʝʮʠʬʽʢʠ ʧʦʨʫʰʝʥʥʷ 
ʉʇʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ: 
2 2
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( ... )
i

21 21

n n
N N N N N N N N

ʉʇ ij ij 11 11 12 12 1n 1n
ji

ʈ B C B C B C B Cj j j j j j j j j

==

= Ù Ù Ù +ä= V  
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( ... ) ... ( ... ),
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21 21 22 22 2n 2n n 1 n 1 n 2 n 2 n n n nB C B C B C B C B C B Cj j j j j j j j j j j jÙ Ù Ù + + Ù Ù Ù
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ʘ )ij b(Nj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijNj ʧʽʜʤʥʦʞʠʥʠ i
N
ǖ

 (ʜʠʚ. (2.10)) ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ ʧʦʤʠʣʢʦʚʠʤʠ. 

ʂʨʦʢ 2. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʥʷè 

ɺʠʟʥʘʯʠʤʦ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʥʷ 
ʍʇʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ: 

3 3

11

( ... )
i

31 31

n n
CH CH CH CH CH CH CH CH

ʍʇ ij ij 11 11 12 12 1n 1n
ji

P B C B C B C B C
==

= Ù Ù Ù +ä=
j j j j j j j j j

V  

3 3 3 3 3 33 3

( ... ) ...

( ... ),

32 32

3n 3n

CH CH CH CH CH CH

21 21 22 22 2n 2n

CH CH CH CH CH CH

n 1 n 1 n 2 n 2 n n n n

B C B C B C

B C B C B C

j j j j j j

j j j j j j
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(3.4) 
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ʘ )ij b(CHj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijCHj ʧʽʜʤʥʦʞʠʥʠ i
CH

ǖ
 (ʜʠʚ. (2.14) ) ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ 

ʧʦʤʠʣʢʦʚʠʤʠ [83]. 

ʂʨʦʢ 3. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɿʥʠʞʝʥʥʷ ʰʢʦʜʠè 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʥʠʞʝʥʥʷ ʰʢʦʜʠ 
ɿʐʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ: 
4 4

11

( ... )
i

41 41

n n
ɸ ɸ ɸ ɸ ɸ ɸ ɸ ɸ

ɿʐ ij ij 11 11 12 12 1n 1n
ji

P B C B C B C B Cj j j j j j j j j

==

= Ù Ù Ù +ä= V  

4 4 4 4 4 44 4

( ... ) ... ( ... ),
42 42 4n 4n

ɸ ɸ ɸ ɸ ɸ ɸ ɸ ɸ ɸ ɸ ɸ ɸ

21 21 22 22 2n 2n n 1 n 1 n 2 n 2 n n n nB C B C B C B C B C B Cj j j j j j j j j j j jÙ Ù Ù + + Ù Ù Ù
 

(3.5) 
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ʘ )ij b(ɸj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijɸ
j

 ʧʽʜʤʥʦʞʠʥʠ i
ɸ
ǖ

 (ʜʠʚ. (2.18)) ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ ʧʦʤʠʣʢʦʚʠʤʠ. 

ʂʨʦʢ 4. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽè 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 
ʉɺʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ: 
5 5

11

( ... )
i

51 51

n n
R R R R R R R R
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ji

P B C B C B C B Cj j j j j j j j j

==

= Ù Ù Ù +ä= V  

5 5 5 5 5 55 5

( ... ) ... ( ... ),
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ʘ )ij b(Rj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijRj ʧʽʜʤʥʦʞʠʥʠ i
R
ǖ

 (ʜʠʚ. (2.22)) ʚ ʨʝʟʫʣʴʪʘʪʽ 
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ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ ʧʦʤʠʣʢʦʚʠʤʠ. 

ʂʨʦʢ 5. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʈʝʮʠʜʠʚ ʧʦʨʫʰʝʥʥʷè  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʝʮʠʜʠʚ ʧʦʨʫʰʝʥʥʷ 
ʈʎʇʈj  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ: 
6 6
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i

61 61

n n
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ʈʎʇ ij ij 11 11 12 12 1n 1n
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P B C B C B C B Cj j j j j j j j j

==

= Ù Ù Ù +ä= V  

6 6 6 6 6 66 6

( ... ) ... ( ... ),
62 62 6n 6n

ɯ ɯ ɯ ɯ ɯ ɯ ɯ ɯ ɯ ɯ ɯ ɯ

21 21 22 22 2n 2n n 1 n 1 n 2 n 2 n n n nB C B C B C B C B C B Cj j j j j j j j j j j jÙ Ù Ù + + Ù Ù Ù
 

(3.7) 

ʜʝ 
« »

« »,

)

  ( )

ijI

ij

ij

1  ʧʨʠ b(I TRUE
B

0 ʧʨʠ b I FALSE

j

j

j

ë =î
=ì

=îí

 

ʘ )ij b(Ij - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijIj ʧʽʜʤʥʦʞʠʥʠ i
I
ǖ

 (ʜʠʚ. (2.32)) ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ ʧʦʤʠʣʢʦʚʠʤʠ. 

ʂʨʦʢ 6. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʈʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽè 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽ 
ʈʉʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ: 
7 7

11

( ... )
i

71 71

n n
ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉ

ʈʉ ij ij 11 11 12 12 1n 1n
ji

P B C B C B C B Cj j j j j j j j j

==

= Ù Ù Ù +ä= V  

7 7 7 7 7 77 7

( ... ) ... ( ... ),
72 72 7n 7n

ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉ ʉ

21 21 22 22 2n 2n n 1 n 1 n 2 n 2 n n n nB C B C B C B C B C B Cj j j j j j j j j j j jÙ Ù Ù + + Ù Ù Ù
 

(3.8) 

ʜʝ 
« »

« »,

)

  ( )

ijʉ

ij

ij

1  ʧʨʠ b(ʉ TRUE
B

0 ʧʨʠ b ʉ FALSE

j

j

j

ë =î
=ì

=îí

 

ʘ )ij b(ʉj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijʉ
j

 ʧʽʜʤʥʦʞʠʥʠ i
ʉ
ǖ

 (ʜʠʚ. (2.36)) ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ ʧʦʤʠʣʢʦʚʠʤʠ. 

ʂʨʦʢ 7. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʂʘʪʝʛʦʨʽʾ ʜʘʥʠʭè 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʢʘʪʝʛʦʨʽʾ ʜʘʥʠʭ 
ʂɼʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʩʢʦʨʠʩʪʘʻʤʦʩʷ 

ʚʠʨʘʟʦʤ: 
8 8

11

( ... )
i

81 81

n n
ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ

ʂɼ ij ij 11 11 12 12 1n 1n
ji

P B C B C B C B Cj j j j j j j j j

==

= Ù Ù Ù +ä= V ( ʉɸ ʉɸ

21 21B Cj j Ù 
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8 8 8 8 8 88 8

... ) ... ( ... ),
82 82 8n 8n

ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ

22 22 2n 2n n 1 n 1 n 2 n 2 n n n nB C B C B C B C B Cj j j j j j j j j jÙ Ù + + Ù Ù Ù
 

(3.9) 

ʜʝ 
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  (

«
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1  ʧʨʠ b(ʉɸ TRUE
B

0 ʧʨʠ b ʉɸ FALSE

j

j

j

ë =î
=ì

=îí

 

ʘ )ij b(ʉɸj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijʉɸj ʧʽʜʤʥʦʞʠʥʠ i
ʉɸ

ǖ
 (ʜʠʚ. (2.40)) ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ 

ʧʦʤʠʣʢʦʚʠʤʠ. 

ʂʨʦʢ 8. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʉʧʦʩʽʙ ʚʠʷʚʣʝʥʥʷè 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 
ʉʇɺʈj  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ:  

9 9

11

( ... )
i

91 91

n n
ʄ ʄ ʄ ʄ ʄ ʄ ʄ ʄ

ʉʇɺ ij ij 11 11 12 12 1n 1n
ji

P B C B C B C B Cj j j j j j j j j

==

= Ù Ù Ù +ä= V  

9 9 9 9 9 99 9

( ... ) ...

( ... ),

92 92

9n 9n

ʄ ʄ ʄ ʄ ʄ ʄ

21 21 22 22 2n 2n

ʄ ʄ ʄ ʄ ʄ ʄ

n 1 n 1 n 2 n 2 n n n n

B C B C B C

B C B C B C

j j j j j j

j j j j j j

Ù Ù Ù + +

Ù Ù Ù
 

(3.10) 

ʜʝ 
)
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ij

1  ʧʨʠ b(ʄ TRUE
B

ʧʨʠ b ʄ FALSE

j

j

j
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=ì

=îí

 

ʘ )ij b(ʄj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijʄ
j
 ʧʽʜʤʥʦʞʠʥʠ i

ʄ
ǖ

 (ʜʠʚ. (2.52)) ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ 

ʧʦʤʠʣʢʦʚʠʤʠ. 

ʂʨʦʢ 9. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɺʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʭʦʜʘʤè 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 
ɺɿʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ:  

10 10

11

( ... )
i

101 101

n n
ʄɽ ʄɽ ʄɽ ʄɽ ʄɽ ʄɽ ʄɽ ʄɽ

ɺɿ ij ij 11 11 12 12 1n 1n
ji

P B C B C B C B Cj j j j j j j j j

==

= Ù Ù Ù +ä= V  

10 10 10 10 10 1010 10

( ... ) ...
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21 21 22 22 2n 2n
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n 1 n 1 n 2 n 2 n n n n
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Ù Ù Ù + +

Ù Ù Ù
 

(3.11) 
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ʘ )ij b(ʄɽj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijʄɽj ʧʽʜʤʥʦʞʠʥʠ i
ʄɽ

ǖ
 (ʜʠʚ. (2.60)) ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ 

ʧʦʤʠʣʢʦʚʠʤʠ [82]. 

ʂʨʦʢ 10. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɼʦʪʨʠʤʘʥʥʷ ʢʦʜʝʢʩʽʚè 

ɺʠʟʥʘʯʠʤʦ ʧʦʢʘʟʥʠʢ ʜʦʪʨʠʤʘʥʥʷ ʢʦʜʝʢʩʽʚ 
ɼʂʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ:  
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n n
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P B C B C B C B Cj j j j j j j j j
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= Ù Ù Ù +ä= V  
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(3.12) 
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ʘ )ij b(ADj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijADj ʧʽʜʤʥʦʞʠʥʠ i
AD

ǖ
 (ʜʠʚ. (2.68)) ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ 

ʧʦʤʠʣʢʦʚʠʤʠ. 

ʂʨʦʢ 11. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɺʠʟʥʘʯʘʶʯʠʡ ʯʠʥʥʠʢè 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʟʥʘʯʘʶʯʠʡ ʯʠʥʥʠʢ 
ɺʏʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ: 
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P B C B C B C B Cj j j j j j j j j
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= Ù Ù Ù +ä= V  
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(3.13) 
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ʘ )ij b(Fj - ʙʽʥʘʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ çTRUEè ʘʙʦ çFALSEè ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ijFj ʧʽʜʤʥʦʞʠʥʠ i
F
ǖ

 (ʜʠʚ. (2.76)) ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʫʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ ʘʙʦ ʧʦʤʠʣʢʦʚʠʤʠ. 

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʦʮʽʥʶʚʘʥʥʷ (ʢʨʦʢʠ 1õ11) ʚʠʙʽʨ ʧʝʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʫʰʝʥʥʷ ʟʘʩʥʦʚʫʻʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʦʮʽʥʢʘʭ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʬʦʨʤʫʶʪʴ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
ʉʇʈ
j , 

ʍʇʈ
j , 

ɿʐʈ
j , 

Cɺʈ
j , ,ʈʎʇʈj ʈʉʈ

j , 
ʂɼʈ
j , 

ʉʇɺʈj , 
ɺɿʈ
j , 

ɼʂʈ
j ʪʘ 

ɺʏʈ
j , ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ 

ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʟʙʠʪʢʫ ű-ʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɽʪʘʧ 4. ʌʽʥʘʣʽʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ 

ʂʨʦʢ 1. ɺʠʙʽʨ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ  

ɼʣʷ ʚʠʙʦʨʫ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʤʥʦʞʠʥʫ RE  ʪʘ ʧʽʜʤʥʦʞʠʥʫ 

i
RE , ʷʢʽ ʫʪʚʦʨʷʪʴ: 

{ ,} = { , ,..., }
13n

i=1
13i 1 2 n

RE RE RE RE
ǖ ǖ ǖ ǖ

 

(3.14) 

ʜʝ Ì
i

RE RE
ǖ ǖ ( )13i = 1,n  ʚʠʟʥʘʯʠʤʦ ʷʢ: 

= { ,} = { , ,..., }
13i

13i

n

ij i1 i2 in

j=1

RE RE RE REj j j j

i
RE

ǖ

 

(3.15) 

ʜʝ ijREjÌ
i

RE
ǖ
 ( )13ij = 1,n  ï j-ʘ ʧʽʜʤʥʦʞʠʥʘ ʛʨʫʧ ʚʞʠʪʠʭ ʜʽʡ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʰʢʦʜʠ ʩʧʦʨʽʜʥʝʥʠʭ ʟʘ ʧʝʚʥʦʶ ʪʝʤʦʶ ʯʠ ʙʣʠʟʴʢʠʭ ʟʘ ʧʝʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʫ ʤʝʞʘʭ i-ʾ ʧʽʜʤʥʦʞʠʥʠ, ʘ 13in  ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ -̔ʾ ʧʽʜʤʥʦʞʠʥʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (3.15) ʚʠʨʘʟ (3.14) ʟʤʦʞʝʤʦ ʚʽʜʦʙʨʘʟʠʪʠ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

{ } = { { }} = {{ , ,..., },

{ , ,..., },...,{ , ,..., }},

13 13 13i

13i

13i 13 13 13 13i

n n n

ij 11 12 1n

i=1 i=1 j=1

21 22 2n n 1 n 2 n n

RE RE RE RE

RE RE RE RE RE RE

j j j j

j j j j j j

i
RE

ǖ

 

(3.16) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ijRE Ì
i

RE  ʚʽʜʥʦʩʥʦ j-ʛʦ ʧʘʨʘʤʝʪʨʘ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʙʠʨʘʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʘʧʦʜʽʷʥʦʾ ʰʢʦʜʠ. ɺʩʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʩʪʘʚʣʷʶʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ɽʪʘʧʫ 3, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ 



103 
 

 

 

ʪʘ ʩʚʦʻʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʧʝʚʥʦʾ ʢʘʪʝʛʦʨʽʾ. 

ʂʨʦʢ 2. ʇʽʜʨʘʭʫʥʦʢ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʢʨʦʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʥʘ ɽʪʘʧʽ 3 ʥʘ ʦʩʥʦʚʽ ʚʠʨʘʟʽʚ (3.3) - (3.13). ʉʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʠʨʘʟʫ ʧʨʠʩʚʦʶʻʪʴʩʷ ʡʦʛʦ ʚʣʘʩʥʦʤʫ ʽʜʝʥʪʠʬʽʢʘʪʦʨʫ 
ű

iʈ. ʉʘʤʝ ʪʦʤʫ, ʜʣʷ 

ʪʦʛʦ ʱʦʙ ʧʦʨʘʭʫʚʘʪʠ ʥʘʙʨʘʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʟ ʫʩʽʭ ʝʪʘʧʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʩʫʤʫʚʘʪʠ 

ʟʥʘʯʝʥʥʷ ʾʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ. ɼʘʥʠʡ ʚʠʨʘʟ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

11

1

ű

i ʉʇ ʍʇ ɿʐ ʉɺ ʈʎʇ ʈʉ ʂɼ ʉʇɺ ɺɿ ɼʂ ɺʏ

i=

ʈ ʈ ʈ ʈ ʈ ʈ ʈ ʈ ʈ ʈ ʈ ʈ ,j j j j j j j j j j j= + + + + + + + + + +ä
 

(3.17) 

ʜʝ ű
iʈÌP

ǖ ( )i = 1,11 ï ʩʫʤʘ ʚʩʽʭ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ ʚʠʭʦʜʷʯʠ ʽʟ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʩʫʤʘ ʜʣʷ ʚʩʽʭ ʢʨʦʢʽʚ ɽʪʘʧʫ 3 ʩʢʣʘʜʘʻ 160 ʙʘʣʽʚ. ʊʦʤʫ, 

ʚʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʚʚʝʜʝʤʦ ʟʤʽʥʥʫ űTMC , ʱʦ ʙʫʜʝ ʤʽʩʪʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʦʙʯʠʩʣʝʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʙʘʣʽʚ (total marks coefficient) ʜʣʷ ʚʩʽʭ 11 ʢʨʦʢʽʚ ɽʪʘʧʫ 3. ʉʘʤʝ 

ʪʦʤʫ, ʬʦʨʤʫʣʘ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

11

1

160ű ű

i

i=

TMC ʈ / .=ä
 

(3.18) 

ʂʨʦʢ 3. ʆʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ-ʥʘʙʣʠʞʝʥʦʛʦ ʰʪʨʘʬʫ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʝʪʘʧʫ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʘʥʽ ʟ ɽʪʘʧʫ 1 ʪʘ ɽʪʘʧʫ 

2. ʎʝ ʪʘʢʽ ʬʦʨʤʫʣʠ ʷʢ: (3.1) ʪʘ (3.2). ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʨʘʭʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʟʙʠʪʦʢ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʚʦʜʠʤʦ ʥʦʚʫ ʟʤʽʥʥʫ 
űMF , ʱʦ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʰʪʨʘʬ (maximum fine). ɼʣʷ ʥʝʾ, ʬʦʨʤʫʣʘ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

.ű ű ű

ʉʇMF =T × ʈ
 

(3.19) 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ ʰʪʨʘʬʫ (ʄʅʐ), ʥʝʦʙʭʽʜʥʦ 

ʚʚʝʩʪʠ ʢʽʥʮʝʚʫ ʟʤʽʥʫ 
űAF , ʷʢʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʦʙʯʠʩʣʝʥʥʷ ʄʅʐ (approximate 

fine) ʪʘ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [81]: 

ű ű űAF = MF ×TMC . (3.20) 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ 
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ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʇɼ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR, ʷʢʠʡ ʟʘ ʨʘʭʫʥʦʢ 

ʝʪʘʧʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʘ ʦʮʽʥʶʚʘʥʥʷ (ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʽʜʧʨʠʻʤʩʪʚʦ), 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʬʽʥʘʣʽʟʦʚʘʥʦʾ ʧʨʦʮʝʜʫʨʠ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʘʥʘʣʽʪʠʯʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʥʦʞʠʥ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʟʥʘʯʝʥʴ ʚʝʣʠʯʠʥ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʜʞʝʥʥʷ 

ʝʢʩʧʝʨʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʦʚʠʭ ʧʨʘʚʠʣ ʦʮʽʥʶʚʘʥʥʷ, ʨʦʟʩʽʶʚʘʥʥʷ ʙʘʣʽʚ ʪʘ 

ʚʠʟʥʘʯʝʥʦʾ ʤʥʦʞʠʥʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʪʘ ʬʘʢʪʠʯʥʦʛʦ ʟʙʠʪʢʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʇɼ ʪʘ 

ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʇɼ ʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʟʘʭʠʱʝʥʦʩʪʽ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʪʝʥʮʽʡʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʇɼ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʝʬʝʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚʠʤʦʛʠ GDPR ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ 

ʜʘʥʠʭ. 

 

3.2. ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ  ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ  

ʂʦʨʪʝʞʥʘ ʤʦʜʝʣʴ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 2.3), ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʘʣʽʟʦʚʘʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ʟʘʭʠʱʝʥʦʩʪʽ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ. ʇʨʦʪʝ ʩʘʤʘ ʤʦʜʝʣʴ ʻ ʣʠʰʝ 

ʩʪʨʫʢʪʫʨʥʦʶ ʦʩʥʦʚʦʶ  ʙʝʟ ʨʦʟʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʚʦʥʘ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʫ ʧʨʘʢʪʠʯʥʠʭ ʩʮʝʥʘʨʽʷʭ ʜʣʷ ʘʥʘʣʽʟʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʙʦ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. ʄʝʪʦʜ ʜʦʟʚʦʣʠʪʴ ʧʝʨʝʡʪʠ ʚʽʜ 

ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʦʧʠʩʫ ʧʘʨʘʤʝʪʨʽʚ ʜʦ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʨʽʚʥʷ ʨʠʟʠʢʫ 

ʚʪʨʘʪʠ ʇɼ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʜʝʣʽ. 

ɽʪʘʧ 1. ɺʠʟʥʘʯʘʻʤʦ ʜʦʢʫʤʝʥʪʠ ʫ ʷʢʠʭ ʥʘʷʚʥʽ ʇɼ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʾʭ 

ʚʘʞʣʠʚʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 2.2. ʉʫʤʘʨʥʘ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (3.21), (3.22) [68]: 

n 1 2 3 i

n

vd vd vd vd vd vd vd

i=1

K = K ,(i=1,n ),K =K +K +K ...+K ,ä  (3.21) 
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ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʦʙʨʦʙʢʠ ʇɼ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʫ ʚʢʘʟʘʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ 2.3. ɸʥʘʣʦʛʽʯʥʦ, ʟʘ 

ʬʦʨʤʫʣʦʶ (3.21), ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ vK  ʪʘ  vrK  ʜʣʷ ʇɿ ʦʙʨʦʙʢʠ ʇɼ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ maxR  

ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʩʫʤʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ ʚʩʽʭ ʦʙôʻʢʪʽʚ 

(ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʇɿ), ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʟʘʛʨʦʟʦʶ, ʜʦ ʩʫʤʘʨʥʦʾ ʚʝʣʠʯʠʥʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ ʦʙôʻʢʪʽʚ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

max vdr vpr vd vpR =(K +K )/(K +K )  (3.22) 

ʇʨʦʪʝ, ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʟʘʭʠʩʪʫ ʇɼ, ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ɸʉ ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʝʢʠ ʇɼ, ʽʩʥʫʶʯʽ ʟʘʛʨʦʟʠ ʟʘʭʠʩʪʫ ʇɼ ʪʘ ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ 

ʾʤ ʨʽʚʝʥʴ ʨʝʘʣʽʟʘʮʽʾ.  

ɽʪʘʧ 2. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʙʝʟʧʝʢʠ. ʂʦʞʝʥ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ ʚ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʨʝʛʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʨʠʟʠʢʫ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 0,2. ʅʝʭʘʡ ʚ ɸʉ ʥʘʷʚʥʽ 3 ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʝʢʠ  (iD , i=1õ3), 

ʪʦʜʽ ʩʫʤʘʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

i

m n

n=1

K = D ×0,2,(i=1,n ),ä  (3.23) 

ɽʪʘʧ 3. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ ʇɼ. ʇʝʨʝʣʽʢ ʮʠʭ 

ʟʘʛʨʦʟ (F) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʤʝʪʦʜʦʤ. ɿʛʽʜʥʦ ʬʦʨʤʫʣʠ (2.82), ʷʢʱʦ ʫ 

ʚʩʽʭ ʦʙʨʘʥʠʭ ʟʘʛʨʦʟʘʭ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ çʥʠʟʴʢʠʡè ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ, ʪʦ 0,3riv_zagP = , 

ʷʢʱʦ ʚʩʪʘʥʦʚʣʝʥʦ ʭʦʯʘ ʙ ʦʜʠʥ çʩʝʨʝʜʥʽʡè ʨʽʚʝʥʴè, ʪʦ 0,6riv_zagP = ʪʘ ʭʦʯʘ ʙ ʦʜʠʥ 

çʚʠʩʦʢʠʡè ï 1riv_zagP = . ʊʦʜʽ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ 
corrzagR ʢʦʨʝʛʫʻʪʴʩʷ  ̔  ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

corrzag riv_zag maxR =P ×R . (3.24) 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ 
corrzagR , ʚʠʟʥʘʯʠʤʦ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽʥʪʝʨʚʘʣ ï ʚ ʤʝʞʘʭ 

ʷʢʦʛʦ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʨʝʘʣʴʥʠʡ ʨʠʟʠʢ ʟʘʭʠʩʪʫ ʇɼ. ɺʝʩʴ ʽʥʪʝʨʚʘʣ ( )min maxI I ,IÍ  

ʟʛʽʜʥʦ ʪʘʙʣʠʮʽ 2.4 ʧʦʜʽʣʝʥʦ ʥʘ ʧʽʜʽʥʪʝʨʚʘʣʠ [0õ0,1], [0,1õ0,3], [0,3õ0,6], [0,6õ0,8], 
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[0,8õ1]. 

ɽʪʘʧ 4. ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ ʚʽʜ ʚʠʪʦʢʫ ʇɼ ʤʦʞʝ 

ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʢʽʣʴʢʽʩʥʠʤʠ, ʪʘʢ ʽ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɿʛʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʤʝʪʦʜʫ ʇɼ ʚ ɹʇɼ, ʘ ʩʘʤʝ ʪʘʙʣʠʮʽ 2.4, ʥʘʚʝʜʝʥʦ ʰʢʘʣʠ ʧʦʢʘʟʥʠʢʽʚ ʚʝʣʠʯʠʥ 

ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ: ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽʥʪʝʨʚʘʣ ʨʠʟʠʢʫ ʤʦʞʣʠʚʦʛʦ ʚʠʪʦʢʫ ʇɼ; 

ʛʨʦʰʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ ʨʠʟʠʢʫ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ; ʙʘʣʴʥʘ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʚʪʨʘʪʠ ʇɼ. 

ɽʪʘʧ 5. ʇʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ ʟʘʭʠʩʪʫ ʇɼ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʦʨʝʢʮʽʷ ʡʤʦʚʽʨʥʦʩʪʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ  (ʉ_corrR ) ʟʘ ʬʦʨʤʫʣʦʶ: 

ʉ_corr min max min m min maxR =(I +(I -I )×(1-K )),I (I ,I )Í . (3.25) 

ɼʘʥʠʡ ʽʥʪʝʨʚʘʣ ʚʠʪʦʢʫ ʇɼ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʙʠʪʢʘʤʠ ʚ ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ 

ʥʘ ʨʽʚʥʽ ( )min maxG G ,GÍ . ʊʘʢʠʤ ʯʠʥʦʤ ʡʤʦʚʽʨʥʽ ʟʙʠʪʢʠ ʚ ʛʨʦʰʘʭ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ: 

( )g min max min C_corrR =G G -G R+ ³ . (3.26) 

ɽʪʘʧ 6. ʂʝʨʫʚʘʥʥʷ ʨʠʟʠʢʦʤ ʟʘʭʠʩʪʫ ʇɼ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ 

ʨʠʟʠʢʽʚ ʇɼ ʚ ɹʇɼ, ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʢʽʥʮʝʚʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʩʪʘʥ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ 

ʇɼ ʚ ʢʦʥʢʨʝʪʥʽʡ ɸʉ. ɸ ʦʪʞʝ, ʤʦʞʥʘ ʥʘʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ 

ʩʪʘʥʫ, ʘ ʩʘʤʝ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ, ʱʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ ʪʘʙʣʠʮʽ 2.6.  

ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ ɸʉ, ʷʢʠʡ 

ʦʩʥʦʚʘʥʠʡ ʥʘ ʧʦʣʦʞʝʥʥʷʭ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO/IEC 27005 ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʚʠʤʦʛ ʜʽʶʯʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ. ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʟʘʭʠʩʪʫ ʇɼ ʚ ʜʝʨʞʘʚʥʠʭ 

ɸʉ, ʷʢʠʡ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʪʝ, ʱʦ ʚʣʘʩʥʠʢʦʤ ʩʠʩʪʝʤʠ ʻ ʜʝʨʞʘʚʘ ʽ ʚ ʮʠʭ ʩʠʩʪʝʤʘʭ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ (ʥʘʩʘʤʧʝʨʝʜ, ʇɼ), ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʠʪʠ ʜʦʩʪʘʪʥʽ ʟʘʭʦʜʠ ʪʘ ʩʧʦʩʦʙʠ (ʤʝʭʘʥʽʟʤʠ) ʟʘʭʠʩʪʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʟʘ ʜʦʧʫʩʪʠʤʠʭ ʟʘʪʨʘʪʘʭ ʽ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ ʦʙʤʝʞʝʥʴ 

ʚʠʜʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʢʨʝʤʦ ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʤʦʞʝ ʙʫʪʠ ʜʦʜʘʪʢʦʚʠʤ 

ʟʘʭʦʜʦʤ ʜʦ ʢʦʤʧʣʝʢʩʫ ʽʩʥʫʶʯʠʭ ʱʦʜʦ ʟʘʭʠʩʪʫ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʘʙʦ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ (ʥʘʩʘʤʧʝʨʝʜ ʇɼ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ) ʧʽʜ ʯʘʩ ʾʾ ʦʙʨʦʙʢʠ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. 
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3.3. ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʫ ʨʘʟʽ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ 

ɺ ʨʦʙʦʪʘʭ [77, 78] ʦʧʠʩʘʥʽ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽʥʮʠʜʝʥʪʽʚ / 

ʧʦʪʝʥʮʽʡʥʠʭ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ, 

ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʥʝʯʽʪʢʽʡ ʣʦʛʽʮʽ ʪʘ ʤʝʪʦʜʘʭ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. ʇʨʦʪʝ ʚ ʮʠʭ 

ʨʦʙʦʪʘʭ ʥʝʚʨʘʭʦʚʘʥʘ ʩʠʪʫʘʮʽʷ ʧʦʷʚʠ ʜʝʢʽʣʴʢʦʭ (ʜʚʦʭ ʽ ʙʽʣʴʰʝ) ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ 

ʦʜʥʦʯʘʩʥʦ, ʾʭ ʫʟʛʦʜʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ. 

ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʫ ʨʘʟʽ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʢʦʨʝʣʷʮʽʾ ʽʥʮʠʜʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʙʝʟʧʝʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʩʧʨʠʯʠʥʝʥʦʛʦ 

ʥʠʤʠ ʚʧʣʠʚʫ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ. 

ʉʘʤ ʤʝʭʘʥʽʟʤ ʤʘʻ ʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʟʦʢʨʝʤʘ [80]:  

ɽʪʘʧ 1. ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʟ ʷʢʠʤʠ ʧʨʦʚʦʜʷʪʴʩʷ 

ʦʧʝʨʘʮʽʾ, ʪʘ ʥʘʙʦʨʽʚ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʟ ʷʢʠʤʠ ʧʨʦʚʦʜʷʪʴʩʷ ʦʧʝʨʘʮʽʾ ʪʘ ʩʘʤʠʭ ʢʨʠʟʦʚʠʭ 

ʩʠʪʫʘʮʽʡ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʬʦʨʤʫʣʦʶ (2.86). ɺʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʮʠʭ 

ʽʥʮʠʜʝʥʪʽʚ ʭʘʨʘʢʪʝʨʥʽ ʩʚʦʾ ʥʘʙʦʨʠ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʜʠʚ.2.87-2.88). 

ɽʪʘʧ 2. ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʾ ʽ ʟʘʣʝʞʥʠʭ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʨʠʟʦʚʠʤʠ ʩʠʪʫʘʮʽʷʤʠ (ɯʇʂʉ) ʚʚʝʜʝʤʦ ʜʚʽ ʢʘʪʝʛʦʨʽʾ 

ʧʦʜʽʡ: ʦʩʥʦʚʥʘ ʪʘ ʟʘʣʝʞʥʽ ʚʽʜ ʥʝʾ ʽʥʮʠʜʝʥʪʠ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʘ ʩʧʦʩʦʙʠ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʽ ʧʨʠʚʣʘʩʥʝʥʥʷ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʾ ʪʘ ʟʘʣʝʞʥʠʭ ʧʦʜʽʡ, ʪʘʢʽ ʷʢ: ʟʘ 

ʯʘʩʦʤ ï ɯʇʂʉ, ʷʢʠʡ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʧʝʨʰʠʤ ʥʘʙʫʚʘʻ ʩʪʘʪʫʩʫ ʦʩʥʦʚʥʦʛʦ, ʘ ʚʩʽ ʽʥʰʽ 

ï ʟʘʣʝʞʥʠʭ ʚʽʜ ʥʴʦʛʦ ɯʇʂʉ; ʟʘ ʨʽʚʥʝʤ ʢʨʠʪʠʯʥʦʩʪʽ ï ʩʪʘʪʫʩ ʦʩʥʦʚʥʦʛʦ ɯʇʂʉ 

ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ ʽʥʮʠʜʝʥʪʫ ʟ ʥʘʡʙʽʣʴʰʠʤ ʨʽʚʥʝʤ ʢʨʠʪʠʯʥʦʩʪʽ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʜʫʨʫ ʨʘʥʞʫʚʘʥʥʷ ɯʇʂʉ ʟʘ ʨʽʚʥʝʤ ʢʨʠʪʠʯʥʦʩʪʽ. ɿʽʙʨʘʥʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʂʉ ʬʦʨʤʫʶʪʴ ʟʥʘʯʝʥʥʷ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴʩʷ 

(ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʘʞʣʠʚʦʩʪʽ, ʧʨʦʚʝʜʝʥʥʷ ʾʭʥʴʦʾ ʬʘʟʠʬʽʢʘʮʽʾ, 

ʦʙʨʘʭʦʚʫʚʘʥʥʷ ʷʢ ʩʫʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʞʣʠʚʦʩʪʽ ʽ ʜʝʬʘʟʠʬʽʢʘʮʽʾ) ʽ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 
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ʚʧʣʠʚʫ ɯʇʂʉ. 

ɽʪʘʧ 3. ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʣʝʞʥʦʛʦ ʪʘ 

ʦʩʥʦʚʥʦʛʦ ɯʇʂʉ ʚʽʜʧʦʚʽʜʥʦ. ʆʩʢʽʣʴʢʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ɯʇʂʉ ʤʽʞ ʩʦʙʦʶ ʽ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʦʮʽʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʫʤʘʨʥʦʛʦ 

ʚʧʣʠʚʫ ʾʭ ʩʫʢʫʧʥʦʩʪʽ ʟʘ ʧʝʚʥʠʤ ʘʩʧʝʢʪʦʤ, ʪʦ ʤʦʞʣʠʚʠʡ ʚʠʧʘʜʦʢ ʢʦʣʠ ʦʩʥʦʚʥʠʡ 

ɯʇʂʉ ʚʠʙʠʨʘʻʪʴʩʷ ʝʢʩʧʝʨʪʦʤ ʘʙʦ ʦʧʝʨʘʪʦʨʦʤ ʩʠʩʪʝʤʠ, ʢʦʨʠʩʪʫʚʘʯʝʤ, ʚʠʭʦʜʷʯʠ ʟ 

ʧʦʟʠʮʽʡ ʷʢʠʡ ʟ ʘʩʧʝʢʪʽʚ ʂʉ ʚʽʥ ʚʚʘʞʘʻ ʥʘʡʙʽʣʴʰ ʟʘʛʨʦʟʣʠʚʠʤ. ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʧʦʢʘʟʫʻ ʦʜʥʘʢʦʚʽ ʘʩʧʝʢʪʠ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ɯʇʂʉ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ 

ʩʧʽʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʞ ʦʩʥʦʚʥʦʶ ʪʘ ʟʘʣʝʞʥʦʶ ʧʦʜʽʷʤʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

| ( ) |
,

| |

Æ
=

ʦʩʥ ʟʘʣi
IKS IKSK i

i

ʦʩʥ ʟʘʣ

ʟʘʣ

L L

L
 ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ ʚʨʘʭʦʚʘʥʽ ʚʩʽ ʟʘʣʝʞʥʦʩʪʽ 

ʤʽʞ ɯʇʂʉ, ʧʨʠʯʦʤʫ 
ʦʩʥ

L   ʤʥʦʞʠʥʘ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʩʥʦʚʥʦʛʦ ɯʇʂʉ ʽ 
ʟʘʣ

L  

 ʤʥʦʞʠʥʘ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʣʝʞʥʠʭ ɯʇʂʉ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʴ 

ʨʘʥʽʰʝ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚʽʜ 0 (ʘʙʩʦʣʶʪʥʦ ʥʝʟʘʣʝʞʥʽ 

ʧʦʜʽʾ) ʜʦ 1 (ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʥʽ ʧʦʜʽʾ). 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʙʣʝʤʫ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʽʚ 

ʢʨʠʪʠʯʥʦʩʪʽ ʜʣʷ ʥʘʙʦʨʫ ʪʠʭ ʯʠ ʽʥʰʠʭ ʚʠʷʚʣʝʥʠʭ ɯʇʂʉ. ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʠʥʠʢʣʘ ʚʧʣʠʚʦʤ ʜʝʢʽʣʴʢʦʭ 

ʦʜʥʦʯʘʩʥʠʭ ʽʥʮʠʜʝʥʪʽʚ, ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

- ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ: 
1

1

=

= ä
N

ʩʝʨ i

i

LCS LCS
N

, ʜʝ 
ʩʝʨLCS  - 

ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ɯʇʂʉ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʠʤʠ, 

ʦʩʥLCS  - ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ɯʇʂʉ, 
iLCS  - ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ -̔ʦʛʦ ɯʇʂʉ, 

N - ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʮʠʜʝʥʪʽʚ. 

- ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ, ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥ ̫ ʢʨʠʪʠʯʥʦʩʪʽ ʚ 

ʢʦʥʢʨʝʪʥʦʤʫ ʘʩʧʝʢʪʽ ʧʨʦʷʚʫ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ɯʇʂʉ: 

2

1
( * )

=

= +ä ʦʩʥ ʟʘʛi

N
ʂ

ʩʝʨ ʦʩʥ IKS IKS i

i

LCS LCS K LCS
N

, ʜʝ ʩʝʨLCS   ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ 
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ʜʝʢʽʣʴʢʦʭ ɯʇʂʉ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʠʤʠ, 
ʦʩʥLCS   ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ 

ʦʩʥʦʚʥʦʛʦ ɯʇʂʉ, 
iLCS   ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʰʠʭ (ʟʘʣʝʞʥʠʭ) ɯʇʂʉ ʽ 

ʦʩʥ ʟʘʛi
IKS IKSK   

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʦʩʥʦʚʥʠʤ ʪʘ ʟʘʣʝʞʥʠʤ ɯʇʂʉ, N  ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʽʥʮʠʜʝʥʪʽʚ. 

ʉʭʝʤʘʪʠʯʥʦ ʧʨʦʮʝʩ ʟʥʘʭʦʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ɯʇʂʉ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.1.  

 

 

ʈʠʩ. 3.1. ʄʝʭʘʥʽʟʤ ʢʦʨʝʣʷʮʽʾ ɯʇʂʉ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ 

ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ 

 

 ʉʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʠʥʠʢʣʘ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ 

ʩʫʢʫʧʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ ʚʘʞʣʠʚʘ ʜʣʷ ʚʠʙʦʨʫ ʘʜʝʢʚʘʪʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʥʠʭ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʢʦʥʪʨʟʘʭʦʜʠ, ʧʽʜʽʙʨʘʥʽ ʣʠʰʝ ʜʣʷ ʦʜʥʦʛʦ ɯʇʂʉ 

ʙʫʜʫʪʴ ʥʝ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʾʭ ʩʫʢʫʧʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʽʥʮʠʜʝʥʪ 

ʧʨʠʚʥʦʩʠʪʴ ʩʚʦʶ ʯʘʩʪʢʫ ʜʦ ʟʨʦʩʪʘʶʯʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ.  ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʨʽʚʝʥʴ 

ʢʨʠʪʠʯʥʦʩʪʽ ʦʢʨʝʤʦʛʦ ʽʥʮʠʜʝʥʪʫ ʦʮʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 100 ʙʘʣʽʚ, ʪʦ ʡʤʦʚʽʨʥʦ, ʱʦ 

ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʙʫʜʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 100 ʙʘʣʽʚ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʻ ʥʝʜʦʧʫʩʪʠʤʦʶ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʥʝ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ 

ʙʘʥʘʣʴʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʨʽʚʥʽʚ ʢʨʠʪʠʯʥʦʩʪʽ ʦʢʨʝʤʠʭ ɯʇʂʉ. ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʜʣʷ 

ʮʴʦʛʦ ʬʦʨʤʫʣʦʶ ʐʦʨʪʣʽʬʬʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʨʠ ʜʦʚʽʨʠ 
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ʜʚʦʤ ʽ ʙʽʣʴʰʝ ʩʚʽʜʯʝʥʥʷʤ, ʱʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ, ʚ ʧʨʠʡʥʷʪʽ ʨʽʰʝʥʴ ʝʢʩʧʝʨʪʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ. ɿʘʤʽʥʠʚʰʠ ʚ ʥʽʡ çʤʽʨʫ ʜʦʚʽʨʠè ʥʘ çʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽè ʟʤʦʞʝʤʦ ʾʾ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʥʘʰʦʾ ʟʘʜʘʯʽ. 

ʋʟʘʛʘʣʴʥʠʚʰʠ ʽ ʩʠʩʪʝʤʘʪʠʟʫʚʘʚʰʠ ʩʬʦʨʤʫʻʤʦ ʬʦʨʤʫʣʫ ʚʠʟʥʘʯʝʥʥʷ 

ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʜʣʷ n ʽʥʮʠʜʝʥʪʽʚ (ʧʦʪʝʥʮʽʡʥʠʭ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ) 

ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʥʠʤʠ: 
1

1

)
-

=

= +ä Ô
NN

ʩʫʤ N i i

i i=i+1

LCS LCS LCS (1- LCS, ʜʝ 

ʩʫʤLCS   ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ɯʇʂʉ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʠʤʠ (ʢʦʨʝʣʷʮʽʾ), 
iLCS   ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ -̔ʦʛʦ ɯʇʂʉ, N

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʮʠʜʝʥʪʽʚ. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʢʨʠʪʠʯʥʦʩʪʽ ʤʦʞʝʤʦ ʟʘʩʪʦʩʫʚʘʪʠ ʜʦ ʚʠʷʚʣʝʥʠʭ ɯʇʂʉ ʤʝʭʘʥʽʟʤ ʢʦʨʝʣʷʮʽʾ ʧʦʜʽʡ. 

ʊʦʜʽ ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʦʢʨʝʤʠʤʠ 

ʽʥʮʠʜʝʥʪʘʤʠ ʚ ʘʩʧʝʢʪʽ ʩʧʨʠʯʠʥʝʥʦʛʦ ʥʠʤʠ ʚʧʣʠʚʫ ʦʙʯʠʩʣʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

1

1

)
-

=

= +ä Ô
NN

K K K K

ʩʫʤ N ʽ ʽ

i i=i+1

LCS LCS LCS (1- LCS , ʜʝ 
K

ʩʫʤLCS    ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ 

ʜʝʢʽʣʴʢʦʭ ɯʇʂʉ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʨʝʣʷʮʽʾ, * ,
ʦʩʥ ʟʘʛi

K

ʽ IKS IKS iLCS K LCS i 2,N= =   ʨʽʚʝʥʴ 

ʢʨʠʪʠʯʥʦʩʪʽ ʢʦʨʝʣʴʦʚʘʥʦʛʦ -̔ʦʛʦ ɯʇʂʉ, =
K

1 ʦʩʥLCS LCS ,N  ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʽʥʮʠʜʝʥʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʫ ʨʘʟʽ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʢʦʨʝʣʷʮʽʾ, ʦʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʷʢʦʛʦ ʻ: 1) 

ʚʠʙʽʨ ɯʇʂʉ ʪʘ ʥʘʙʦʨʽʚ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʟʘʛʘʣʴʥʦʾ ʤʥʦʞʠʥʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʚʧʣʠʚ ʥʘ ʩʝʨʝʜʦʚʠʱʝ; 2) ʚʠʙʽʨ ʦʩʥʦʚʥʦʛʦ ʽ ʟʘʣʝʞʥʠʭ ɯʇʂʉ, ʘ 

ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʘ ʟʤʽʥʘ ʥʫʤʝʨʘʮʽʾ ʽʥʮʠʜʝʥʪʽʚ ʚ ʩʠʩʪʝʤʽ; 3) ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʝʣʷʮʽʾ ʢʦʞʥʦʛʦ ʟʘʣʝʞʥʦʛʦ ɯʇʂʉ ʟ ʦʩʥʦʚʥʠʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ 

ʤʽʞ ʥʠʤʠ. ɺ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ, ʪʘʢ ʷʢ ʽ ʚ ʤʝʪʦʜʘʭ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ɯʇʂʉ, 

ʣʝʞʘʪʴ ʤʝʪʦʜʠ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʪʘ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 
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3.4. ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʩʦʮʽʘʣʴʥʦ-

ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤʘʭ 

ɺ ʫʤʦʚʘʭ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʦʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ (ʉʂʌʉ), ʷʢʽ ʦʙ'ʻʜʥʫʶʪʴ 

ʬʽʟʠʯʥʽ ʦʙ'ʻʢʪʠ, ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘʙʫʚʘʻ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʉʂʌʉ 

ʛʝʥʝʨʫʶʪʴ ʪʘ ʦʙʨʦʙʣʷʶʪʴ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʯʫʪʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʚʢʣʶʯʥʦ ʟ ʙʽʦʤʝʪʨʠʯʥʠʤʠ, ʧʦʚʝʜʽʥʢʦʚʠʤʠ, ʣʦʢʘʮʽʡʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʟʘʭʠʩʪʫ ʟʛʽʜʥʦ ʽʟ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ, ʟʦʢʨʝʤʘ ʈʝʛʣʘʤʝʥʪʦʤ ɭʉ (GDPR) ʪʘ 

ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭè. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ, 

ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʫ ʉʂʌʉ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʘʢʪʠʚʽʚ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʟʘʭʠʩʪʫ ʥʝ ʤʝʥʰ ʩʫʚʦʨʦ, ʥʽʞ ʩʘʤʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ.  

ʊʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʇɼ ʫ ʉʂʌʉ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ, 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʟʘʩʦʙʠ (ʚʢʣʶʯʥʦ ʟ ʧʦʩʪʢʚʘʥʪʦʚʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ), ʧʦʣʽʪʠʢʠ 

ʜʦʩʪʫʧʫ ʥʘ ʦʩʥʦʚʽ ʘʪʨʠʙʫʪʽʚ ʪʘ ʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʮʠʜʝʥʪʽʚ [84-

87]. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʚ ʩʦʮʽʦʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤʘʭ (ʦʙôʻʢʪʘʭ 

ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʩʪʢʚʘʥʪʦʚʽ 

ʢʨʠʧʪʦʘʣʛʦʨʠʪʤʠ ʥʘ ʦʩʥʦʚʽ ʢʨʠʧʪʦʢʦʜʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʄʘʢ-ɽʣʽʩʘ [84-85, 90-93]. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [94-97] ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ 

ʘʣʛʝʙʨʦ-ʛʝʦʤʝʪʨʠʯʥʽ ʢʦʜʠ, LDPC-ʢʦʜʠ ʟ ʜʝʬʝʢʪʥʠʤʠ ʢʦʜʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʙʫʜʫʚʘʪʠ ʛʽʙʨʠʜʥʽ ʢʨʠʧʪʦʢʦʜʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʢʨʠʧʪʦʛʨʘʬʽʾ. ɺʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʽʡʢʦʩʪʽ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʧʝʨʝʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʙʘʛʘʪʦʢʦʥʪʫʨʥʠʭ ʩʠʩʪʝʤ 

ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʪʦʨ ʟʘʛʨʦʟ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʛʽʙʨʠʜʥʽʩʪʴ, 

ʩʠʥʝʨʛʽʶ ʪʘ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ ʟʤʽʰʘʥʠʭ ʟʘʛʨʦʟ ʽʟ ʤʝʪʦʜʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ 

[98].  ʂʨʽʤ ʪʦʛʦ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʧʨʦʪʦʢʦʣ 

SSL/TLS ʥʘ ʧʦʩʪʢʚʘʥʪʦʚʠʭ ʘʣʛʦʨʠʪʤʘʭ [99].  
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ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ cʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʩʦʮʽʦʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: 

ɽʪʘʧ 1. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘʛʨʦʟ ʥʘ ʦʩʥʦʚʽ ʤʥʦʞʠʥʠ 

ʟʘʛʨʦʟ ʜʦ ʦʩʥʦʚʥʠʭ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ 

ʛʽʙʨʠʜʥʦʩʪʽ ʪʘ ʩʠʥʝʨʛʽʟʤʫ ʟʘʛʨʦʟ, ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ ʟ ʤʝʪʦʜʘʤʠ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʘ ʪʘʢʦʞ ʾʭ ʚʧʣʠʚ ʥʘ ʢʦʥʪʫʨʠ ʢʦʞʥʦʾ ʟ ʧʣʘʪʬʦʨʤ SCPS [100]. 

ɽʪʘʧ 2. ʆʮʽʥʢʘ (ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʘʥʠʭ) ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʩʪʘʥʫ ʩʫʩʧʽʣʴʩʪʚʘ (ʨʝʛʽʦʥʫ). ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜʭʽʜ ʽʟ [101]: 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ ʩʦʮʽʘʣʴʥʦʛʦ ʚʧʣʠʚʫ 

ʝʣʝʤʝʥʪʽʚ ʜʝʨʞʘʚʥʠʭ ʽʥʩʪʠʪʫʪʽʚ, ʤʝʜʽʘ ʪʘ ʥʝʬʦʨʤʘʣʴʥʠʭ ʣʽʜʝʨʽʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʽ 

ʩʧʽʣʴʥʦʪʠ: ,= Ç Ç ÇIMP AA IL MM PP  ʜʝ ʤʘʪʨʠʮʷ IMP   ʫʟʘʛʘʣʴʥʝʥʘ ʤʘʪʨʠʮʷ 

ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʽʥʩʪʠʪʫʮʽʡ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʚʽʢʦʚʽ ʛʨʫʧʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʧʽʣʴʥʦʪʠ [101]. 

ɽʪʘʧ 3. ʆʮʽʥʢʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʛʨʦʟ ʜʦ ʢʽʣʴʢʦʩʪʽ ʟʣʦʚʤʠʩʥʠʢʽʚ 

(çʭʠʞʘʢʽʚè) ʪʘ ʝʣʝʤʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʦʮʽʦʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ (çʞʝʨʪʚè) ʥʘ 

ʦʩʥʦʚʽ ʧʽʜʭʦʜʫ ʟ [102]. 

ɽʪʘʧ 4. ʆʮʽʥʢʘ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ 

ʙʘʛʘʪʦʢʦʥʪʫʨʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ. 

ɽʪʘʧ 5. ʄʦʜʠʬʽʢʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʚ ʙʘʛʘʪʦʢʦʥʪʫʨʥʽʡ ʩʠʩʪʝʤʽ 

ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ (ʽʥʪʝʛʨʘʮʽʷ ʧʦʩʪʢʚʘʥʪʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ). ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʩʪʢʚʘʥʪʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ.  

ʅʘ ʨʠʩ. 3.2. ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʠ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʩʦʮʽʦʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤʘʭ [84]. ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ 

ʚʽʜ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʠʥʪʝʟʫ ʷʢ ʝʢʩʧʝʨʪʥʦʛʦ, ʪʘʢ ʽ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʝ ʪʽʣʴʢʠ ʮʽʣʴʦʚʠʭ ʟʘʛʨʦʟ ʥʘ ʩʦʮʽʦʢʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ, ʘʣʝ ʡ ʤʦʞʣʠʚʽʩʪʴ 

ʦʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʤʦʞʣʠʚʽ ʟʤʽʥʠ (ʤʦʜʠʬʽʢʘʮʽʾ) ʮʽʣʴʦʚʠʭ ʟʘʛʨʦʟ, ʘ 

ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʩʠʥʝʨʛʽʶ ʪʘ ʛʽʙʨʠʜʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ ʟ 

ʤʝʪʦʜʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʨʘʢʪʠʯʥʽ ʨʽʰʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʥʘ ʦʩʥʦʚʽ ʧʦʩʪʢʚʘʥʪʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʩʪʽʡʢʦʩʪʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʾʭ 

ʩʝʢʨʝʪʥʦʩʪʽ. 

ɼʣʷ ʦʮʽʥʢʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʝʟʧʝʢʠ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʦʮʽʥʢʠ [98], ʘ ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʫ 

ʤʝʪʦʜʠʢʫ ʪʘ ʦʙʤʝʞʝʥʥʷ: 

ʂʨʦʢ 1. ʌʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʟʘʛʨʦʟ, ʾʭ ʚʧʣʠʚ ʥʘ ʧʦʩʣʫʛʠ ʙʝʟʧʝʢʠ, 

ʤʦʞʣʠʚʽʩʪʴ ʦʟʥʘʢ ʩʠʥʝʨʛʽʾ ʪʘ ʛʽʙʨʠʜʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ. ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʛʨʦʟʠ ʥʘ ʨʽʚʝʥʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

(ʤʦʜʝʣʽ ISO/OSI). ʇʨʠ ʮʴʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʤʘʪʨʠʮʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ.

*

threats threats ,
ijs sS S=  ʜʝ ̔ ï ʧʦʩʣʫʛʠ ʙʝʟʧʝʢʠ, j ï ʚʽʜʧʦʚʽʜʥʘ ʟʘʛʨʦʟʘ, 1 .j NÍ"  

ʂʨʦʢ 2. ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʪʘ ʧʦʩʣʫʛʘʤʠ ʙʝʟʧʝʢʠ:*

inf inf ,
il

S S=  ʜʝ ̔ ï ʧʦʩʣʫʛʠ ʙʝʟʧʝʢʠ, l ï ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʨʝʩʫʨʩ, 1 .l LÍ"  ʇʨʠ ʟʘʧʦʚʥʝʥʥʽ ʤʘʪʨʠʮʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʜʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʩʣʫʛʠ ʙʝʟʧʝʢʠ (1 ï ʧʦʩʣʫʛʘ, 0 ï ʧʦʩʣʫʛʘ ʥʝ ʧʦʪʨʽʙʥʘ). 

ʂʨʦʢ 3. ʌʦʨʤʫʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʽʚʥʷʤʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʤʦʜʝʣʽ ISO/OSI), ʜʝ ʮʠʨʢʫʣʶʻ ʽ/ʘʙʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ: 

*

ISO ,
klISOS S=  ʜʝ k ï ʥʘʷʚʥʽʩʪʴ ʽ ʪʠʧ ʟʚôʷʟʢʫ, ʝʣʝʤʝʥʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʨʽʚʝʥʴ), ʜʝ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, l ï ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ, 1 .l LÍ"  

ʂʨʦʢ 4. ʌʦʨʤʫʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʟʘʛʨʦʟ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʦʮʽʥʢʘ 

ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ):
*

inf/ threats inf ,
ljsS S=  ʜʝ l ï ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ, 

1 .l LÍ"  j ï ʚʽʜʧʦʚʽʜʥʘ ʟʘʛʨʦʟʘ, 1 .j NÍ"  ʂʨʦʢ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʠʯʥʽʩʪʴ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ. 
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ʉʆʎɯɸʃʔʅʆ-ʇʆʃɯʊʀʏʅʀʁ, ɽʂʆʅʆʄɯʏʅʀʁ ɺʇʃʀɺ

ʉʦʮ̔ʦʢ̔ʙʝʨʬʟ̔ʠʯʥʘ ʩʠʩʪʝʤʘ

ʉʠʥʝʨʛʝʪʠʯʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ ʢʽʙʝʨʟʘʛʨʦʟ 

ʇʣʘʪʬʦʨʤʘ 
ʢʽʙʝʨʩʠʩʪʝʤ

IEEE802.16

ʊʝʭʥʦʣʦʛʽʾ WAN 

ʇʣʘʪʬʦʨʤʘ 
ʢʽʙʝʨʧʨʦʩʪʦʨʫ

ʈʽʚʝʥʴ 
ʢʨʠʪʠʯʥʦʩʪʽ 
ʟʘʛʨʦʟʠ

ʉʢʣʘʜʦʚʘ 
ʙʝʟʧʝʢʠ

ʇʦʩʣʫʛʠ 
ʙʝʟʧʝʢʠ

ʄʝʪʦʜʠ 
ʩʦʮ.ʥ̔ʞʝʥʝʨʽʾ

ʇʦʩʣʫʛʠ 
ʙʝʟʧʝʢʠ

ʍʘʨʘʢʪʝʨ 
ʩʧʨʷʤʦʚʘʥʦʩʪʽ

ʈʽʚʝʥʴ 
ʥ̔ʬʨʘʩʪʨʫʢʪʫʨʠ 

ISO/OSI

ʆʙʣʘʩʪʴ ʦʙô̒ ʢʪʫ 
ʢʨʠʪʠʯʥʦʾ 
ʥ̔ʬʨʘʩʪʨʫʢʪʫʨʠ

ɺʧʣʠʚ ʟʘʛʨʦʟʠ 
(ʚʥʫʪʨʽʰʥʷ/
ʟʦʚʥʽʰʥʷ) 

  ʉʦʮ̔ʦʧʣʘʪʬʦʨʤʘ

ʄʦʜʝʣʴ ʦʮʽʥʶʚʘʥʥʷ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʜʦ 
ʩʦʮʽʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʝʣʝʤʝʥʪʽʚ ʜʝʨʞʘʚʥʠʭ 

ʽʥʩʪʠʪʫʪʽʚ

,= Ç Ç ÇIMP AA IL MM PP

ʩʫʤʘʨʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ʽʥʩʪʠʪʫʮʽʡʥʦʾ 
ʩʪʨʫʢʪʫʨʠ

ʩʫʤʘʨʥʘ ʥ̔ʪʝʥʩʠʚʥʩ̔ʪʴ ʚʧʣʠʚʫ  
ʥʘ ʚʽʢʦʚʽ ʛʨʫʧʠ

ʘʜʠʪʠʚʥʘ ʟʛʦʨʪʢʘ 
ʤʫʣʴʪʠʧʣʢ̔ʘʪʠʚʥʘ 
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ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʧʣʠʚʫ 
ʨʝʛ̔ʦʥʘʣʴʥʦʛʦ ʩʦʮʫ̔ʤʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʡʪʠʥʛʘ ʧʦʣʪ̔ʠʯʥʠʭ ʩʠʣ 

ʩʫʤʘʨʥʘ ʥ̔ʪʝʥʩʠʚʥʽʩʪʴ, ʱʦ ʬʦʨʤʫ ̒ʨʝʡʪʠʥʛ 
ʧʦʣ̔ʪʠʯʥʦʾ ʩʠʣʠ

ʘʜʠʪʠʚʥʘ ʟʛʦʨʪʢʘ
ʤʫʣʴʪʠʧʣʢ̔ʘʪʠʚʥʘ 

ʟʛʦʨʪʢʘ 

( )
1

1 1 .
k l m

j ij

i

q p
+ +

=

= - -Ô

1,1 1,4

1,4 ,4

1,1 1,4

,1 ,4

1,1 1,4

,1 ,4

...

... ... ...

...

...

... ... ... .

...

...

... ... ...

...

k

k k

k l k l

k l k l

k l m k l m

PR

p p

p p

p p

p p

p p

p p

+ +

+ +

+ + + +

+ + + +

å õ
æ ö
æ ö
æ ö
æ ö
æ ö
æ ö=
æ ö
æ ö
æ ö
æ ö
æ ö
æ ö
ç ÷

1

k l m

j ij

i

q p
+ +

=

=ä

ʤʦʜʝʣ ̔"ʭʠʞʘʢ-ʞʝʨʪʚʘ"

ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 
ʮʽʣʴʦʚʠʭ ʢʽʙʝʨʘʪʘʢ 

(ʤʦʜʝʣʴ 1) 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʾ 
ʢʦʥʢʫʨʝʥʮʽʾ ʟʣʦʚʤʠʩʥʠʢʽʚ 

ʱʦʜʦ "ʞʝʨʪʚʠ"
(ʤʦʜʝʣʴ 2) 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ 
ʦʙ'ʻʜʥʘʥʥʷ ʟʣʦʚʤʠʩʥʠʢʽʚ/
ʢʽʙʝʨʛʨʫʧ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ 

ʮʽʣʝʡ ʢʽʙʝʨʘʪʘʢʠ
(ʤʦʜʝʣʴ 3) 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ 
çʚʠʜʘʤʠ ʞʝʨʪʚè ʪʘ çʚʠʜʘʤʠ 
ʭʠʞʘʢʽʚè ʮʽʣʝʡ ʢʽʙʝʨʘʪʘʢʠ

(ʤʦʜʝʣʴ 4) 
 

ʈʠʩ. 3.2. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ  
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ʂʨʦʢ 5. ʌʦʨʤʫʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʟʘʛʨʦʟ ʪʘ ʝʣʝʤʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʨʽʚʝʥʴ 

ʤʦʜʝʣʽ ISO/OSI): *

threats/ threats/ ,
kjs ISO s ISOS S=  ʜʝ k ï ʥʘʷʚʥʽʩʪʴ ʽ ʪʠʧ ʟʚôʷʟʢʫ, ʝʣʝʤʝʥʪ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʨʽʚʝʥʴ), ʜʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, j ï ʚʽʜʧʦʚʽʜʥʘ ʟʘʛʨʦʟʘ, 

1 .j NÍ"  ʂʨʦʢ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʠʯʥʽ ʪʦʯʢʠ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʪʘ 

ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʠʪʠ ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ. 

ʂʨʦʢ 6. ʌʦʨʤʫʚʘʥʥʷ ʦʮʽʥʢʠ ʟʘʭʠʱʝʥʦʩʪʽ ʩʦʮʽʦʢʽʙʝʨʬʽʟʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʨʦʢʽʚ 2 ʪʘ 3 (ʟʥʘʭʦʜʞʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ̔ ʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʝʣʝʤʝʥʪʘʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʢʨʠʪʠʯʥʠʤʠ ʪʦʯʢʘʤʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ/ʚʠʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ) ʽ ʧʦʩʣʫʛʘʤʠ ʙʝʟʧʝʢʠ). 

ʂʨʦʢ 7. ʌʦʨʤʫʚʘʥʥʷ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʪʠʩʪʦʷʪʠ ʟʘʛʨʦʟʘʤ: 
*

threats/protection system threats/protection system ,
qjs sS S=  ʜʝ q ï 

ʥʘʷʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʧʨʦʪʠʜʽʾ ʟʘʛʨʦʟʽ, j ï ʚʽʜʧʦʚʽʜʥʘ ʟʘʛʨʦʟʘ, 1 .j NÍ"  

ʂʨʦʢ 8. ʌʦʨʤʫʚʘʥʥʷ ʦʮʽʥʢʠ ʨʝʛʫʣʷʪʦʨʽʚ ʽ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ. 

ʂʨʦʢ 9. ʌʦʨʤʫʚʘʥʥʷ ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ. ʇʨʠ ʮʴʦʤʫ 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʢʨʦʢʽʚ 7ï9. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʣʶʯʦʚʠʭ ʤʘʪʨʠʮʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʢʽʙʝʨʙʝʟʧʝʢʠ (ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ, 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʝʣʝʤʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ). ɼʣʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ 

ʧʦʩʣʫʛʘʤʠ ʙʝʟʧʝʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ: *

inf inf ,
il

S S=  ʜʝ ̔ ï ʧʦʩʣʫʛʠ 

ʙʝʟʧʝʢʠ, l ï ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ. ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʝʥʴ 

ʚʘʞʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʧʦʩʣʫʛʠ (
inf i

S ) ʪʘ ʢʦʞʥʦʛʦ ʨʝʩʫʨʩʫ (inf l
S ), ʜʝ ʽ=1,é,5, l=1,é,8, ʟʘ 

ʬʦʨʤʫʣʘʤʠ:
8

inf inf

1

,
i il

l

S S
=

=ä  
5

inf inf

1

.
l il

i

S S
=

=ä  ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʤʘʨʥʽ ʨʽʚʥʽ 

ʚʘʞʣʠʚʦʩʪʽ ʧʦʩʣʫʛ (inf i sS ) ʪʘ ʨʝʩʫʨʩʽʚ (inf l sS ) ʟʘ ʬʦʨʤʫʣʘʤʠ: 
5

inf inf

1

,
i is

i

S S
=

=ä  
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8

inf inf

1

.
l ls

l

S S
=

=ä  ʅʘʩʪʫʧʥʠʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʧʦʩʣʫʛ (
inf i

Sa ) ʪʘ 

ʨʝʩʫʨʩʽʚ (
inf l

Sa ) ʟʘ ʬʦʨʤʫʣʘʤʠ: 
inf

inf

inf

,i

i

i s

S
S

S
a =  ʜʝ i=1,é,5; 

inf

inf

inf

,l

l

l s

S
S

S
a =  ʜʝ l=1,é,8. 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʩʣʫʛʠ ʽ ʨʝʩʫʨʩʠ ʨʘʥʞʫʶʪʴʩʷ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʚʘʛʦʚʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʽʜ ʥʘʡʙʽʣʴʰʦʛʦ ʜʦ ʥʘʡʤʝʥʰʦʛʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʭ ʧʦʩʣʫʛ/ʨʝʩʫʨʩʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʪʨʠʮʽ ʾʭ ʚʟʘʻʤʦʜʽʾ. 

ɼʘʣʽ ʬʦʨʤʫʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʜʣʷ 

ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʧʦʩʣʫʛʘʤʠ ʙʝʟʧʝʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʝ ʪʘ ʚʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ: 

inf

inf_ ,il

abs

S
IS

i l
=
³

ä
 

inf_ inf min

inf_

inf max inf min

,il

il il

abs

rel

IS S
IS

S S

-
=

-
 

ʜʝ 
inf_ absIS  ï ʘʙʩʦʣʶʪʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; 

inf_ relIS  ï ʚʽʜʥʦʩʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; 

inf il
S  ï ʝʣʝʤʝʥʪʠ ʟʘʛʘʣʴʥʦʾ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ; i ï ʢʽʣʴʢʽʩʪʴ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ; l ï ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; 
inf minil

S  

ï ʤʽʥʽʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ; inf maxil
S  ï ʤʽʥʽʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʨʝʩʫʨʩʘʤ. 

ɼʣʷ ʤʘʪʨʠʮʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʽʚʥʷʤʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʤʦʜʝʣʽ ISO/OSI), ʜʝ ʮʠʨʢʫʣʶʻ ʽ/ʘʙʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ: 

*

ISO ,
klISOS S=  ʜʝ k ï ʥʘʷʚʥʽʩʪʴ ʽ ʪʠʧ ʟʚôʷʟʢʫ, ʝʣʝʤʝʥʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʨʽʚʝʥʴ), ʜʝ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, l ï ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ. ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʪʨʠʮʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʝʥʴ ʚʘʞʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ (
kISOS ) ʽ ʢʦʞʥʦʛʦ 

ʨʽʚʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (
lISOS ), ʜʝ k=1,é,8, l=1,é,7, ʟʘ ʬʦʨʤʫʣʘʤʠ: 

7

1

,
k klISO ISO

l

S S
=

=ä   
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8

1

.
l klISO ISO

k

S S
=

=ä  ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ            

(
kISO sS ) ʽ ʨʽʚʥʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (

lISO sS ) ʟʘ ʬʦʨʤʫʣʘʤʠ: 
8

1

,
k kISO s ISO

k

S S
=

=ä  

7

1

.
l lISO s ISO

l

S S
=

=ä  ʅʘʩʪʫʧʥʠʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʨʝʩʫʨʩʽʚ (
kISOSa

) ʽ ʨʽʚʥʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (
lISOSa ) ʟʘ ʬʦʨʤʫʣʘʤʠ: ,k

k

k

ISO

ISO

ISO s

S
S

S
a =  ʜʝ k=1,é,8; 

,l

l

l

ISO

ISO

ISO s

S
S

S
a =  ʜʝ l=1, é, 7. ʇʽʩʣʷ ʮʴʦʛʦ ʨʝʩʫʨʩʠ ʽ ʨʽʚʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʨʘʥʞʫʶʪʴʩʷ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʽʜ ʥʘʡʙʽʣʴʰʦʛʦ ʜʦ 

ʥʘʡʤʝʥʰʦʛʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʨʝʩʫʨʩʽʚ/ʨʽʚʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʘʪʨʠʮʽ ʾʭ ʚʟʘʻʤʦʜʽʾ. 

ɼʘʣʽ ʬʦʨʤʫʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʜʣʷ 

ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʽʚʥʷʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʝ ʪʘ ʚʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ: 

_ ,klISO

ISO abs

S
IS

k l
=

³

ä
 

_ min

_

max min

,kl

kl kl

ISO abs ISO

ISO rel

ISO ISO

IS S
IS

S S

-
=

-
 

ʜʝ 
_ISO absIS  ï ʘʙʩʦʣʶʪʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʽʚʥʷʤʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 
_ISO relIS  ï ʚʽʜʥʦʩʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ 

ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʽʚʥʷʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 
klISOS  ï ʝʣʝʤʝʥʪʠ ʟʘʛʘʣʴʥʦʾ ʤʘʪʨʠʮʽ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʽʚʥʷʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; k ï 

ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; l ï ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 
minklISOS  ï 

ʤʽʥʽʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ 

ʨʽʚʥʷʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; maxklISOS  ï ʤʽʥʽʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʽʚʥʷʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
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ɼʣʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʧʦʩʣʫʛʘʤʠ ʙʝʟʧʝʢʠ ʪʘ ʨʽʚʥʷʤʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: 
*

ijserv servS S= , ʜʝ ʽ ï ʧʦʩʣʫʛʘ ʙʝʟʧʝʢʠ, l ï ʨʽʚʝʥʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʝʥʴ ʚʘʞʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʧʦʩʣʫʛʠ (
iservS ) 

ʽ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (
lservS ), ʜʝ ʽ=1,é,5, l=1,é,7, ʟʘ ʬʦʨʤʫʣʘʤʠ:

7

1

,
i ilserv serv

l

S S
=

=ä  
5

1

.
l ilserv serv

i

S S
=

=ä  ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʤʘʨʥʽ ʨʽʚʥʽ ʚʘʞʣʠʚʦʩʪʽ 

ʧʦʩʣʫʛ (
iservSa ) ʪʘ ʨʽʚʥʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. (

inf l sS ) ʟʘ ʬʦʨʤʫʣʘʤʠ:
5

1

,
i iserv s serv

i

S S
=

=ä  

7

1

.
l lserv s serv

l

S S
=

=ä  ʅʘʩʪʫʧʥʠʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʧʦʩʣʫʛ (
iservSa ) 

ʽ ʨʽʚʥʽʚ (
lservSa ) ʟʘ ʬʦʨʤʫʣʘʤʠ: ,i

i

i

serv

serv

serv s

S
S

S
a =  ʜʝ i=1,é,5; ,l

l

l

serv

serv

serv s

S
S

S
a =  ʜʝ 

l=1,é,7. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʩʣʫʛʠ ʪʘ ʨʝʩʫʨʩʠ ʨʘʥʞʫʶʪʴʩʷ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʚʘʛʦʚʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʽʜ ʥʘʡʙʽʣʴʰʦʛʦ ʜʦ ʥʘʡʤʝʥʰʦʛʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʭ ʧʦʩʣʫʛ/ʨʽʚʥʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʪʨʠʮʽ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ. 

ɼʘʣʽ ʬʦʨʤʫʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʜʣʷ 

ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʧʦʩʣʫʛʘʤʠ ʙʝʟʧʝʢʠ ʪʘ ʨʽʚʥʷʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʙʩʦʣʶʪʥʝ ʪʘ ʚʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ: 
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ʜʝ ISserv_abs ï ʘʙʩʦʣʶʪʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʪʘ ʨʽʚʥʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

ISserv_rel ï ʚʽʜʥʦʩʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʪʘ ʨʽʚʥʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

ilservS  ï ʝʣʝʤʝʥʪʠ ʟʘʛʘʣʴʥʦʾ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʪʘ ʨʽʚʥʽʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; minilservS  ï ʤʽʥʽʤʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʦʩʣʫʛ 

ʙʝʟʧʝʢʠ ʪʘ ʨʽʚʥʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɿʘʛʘʣʴʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ 
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ʚ ʘʥʘʣʽʟʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʙʝʟʧʝʢʠ ʬʦʨʤʫʻʪʴʩʷ ʰʣʷʭʦʤ ʘʜʠʪʠʚʥʦʛʦ ʟʛʦʨʪʘʥʥʷ 

ʦʢʨʝʤʠʭ ʘʙʩʦʣʶʪʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʛʦ ʟʛʦʨʪʘʥʥʷ 

ʦʢʨʝʤʠʭ ʚʽʜʥʦʩʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɸʜʠʪʠʚʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ ʙʝʟʧʝʢʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
inf_ _ _ .add abs ISO abs serv absIS IS IS IS= + +  ʄʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʧʦʢʘʟʥʠʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ ʙʝʟʧʝʢʠ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
inf_ _ _ .mult rel ISO rel serv relIS IS IS IS= + +  ʊʘʢʠʤ ʯʠʥʦʤ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʫ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʟʘʭʠʱʝʥʦʩʪʽ ʩʠʩʪʝʤʠ: ʯʠʤ ʙʣʠʞʯʝ 

ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 1, ʪʠʤ ʚʠʱʠʡ ʚʧʣʠʚ ʚʽʜʧʦʚʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʟʘʭʠʱʝʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ ʙʝʟʧʝʢʠ [84]. 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʷʢ ʝʢʩʧʝʨʪʥʫ, ʪʘʢ ʽ ʦʙôʻʢʪʠʚʥʫ 

ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʇɼ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ 

ʤʘʪʨʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʦʢʘʟʥʠʢʠ ʚʘʛʦʤʦʩʪʽ, ʚʘʞʣʠʚʦʩʪʽ, 

ʢʨʠʪʠʯʥʦʩʪʽ ʪʘ ʽʥʪʝʛʨʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟʘʭʠʱʝʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʬʦʨʤʦʚʘʥʦ 

ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʇɼ ʫ ʉʂʌʉ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʩʠʩʪʝʤ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʜʦ ʚʠʤʦʛ ʥʦʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʟʘʛʨʦʟ. 

 

3.5. ʉʠʩʪʝʤʘ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ GDPR, ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʾʭ ʧʦʨʫʰʝʥʥʷʤ, ʻ ʢʣʶʯʦʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʦʙʨʦʙʣʷʻ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʘ ʙ ʦʮʽʥʶʚʘʣʘ ʤʦʞʣʠʚʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʚʽʜ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. 

ɿʘʜʘʯʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ: ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʦʙʨʦʙʮʽ; ʦʮʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʪʦʢʫ, ʚʪʨʘʪʠ ʯʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ; ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʝʥʮʽʡʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ GDPR, 

ʚʢʣʶʯʘʶʯʠ ʰʪʨʘʬʠ; ʤʦʜʝʣʶʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ 
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ʩʧʝʮʠʬʽʢʠ ʦʨʛʘʥʽʟʘʮʽʾ; ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ ʨʠʟʠʢʠ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʈʝʛʣʘʤʝʥʪʫ GDPR; ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʤʽʥʽʤʽʟʘʮʽʾ 

ʨʠʟʠʢʽʚ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʤʘʡʙʫʪʥʽʤ ʧʦʨʫʰʝʥʥʷʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʾ GDPR-ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʽʚ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ [58] ʪʘ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ 

ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ [81] ʨʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʥʫ 

ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ (ʨʠʩ. 

3.3), ʷʢʘ ʤʽʩʪʠʪʴ: ʙʣʦʢ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ (ɹʌɿɼ); ʙʣʦʢ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ (ɹɯɺʈʇ); ʙʣʦʢ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

(ɹʌɽɯ); ʙʣʦʢ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ (ɹʆɽɼ) [103, 104]. 
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ʈʠʩ.3.3. ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

 

ɹʌɿɼ ʩʣʫʞʠʪʴ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʩʫʜʞʝʥʥʷʭ ʝʢʩʧʝʨʪʽʚ ʽ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ: ʙʘʟʠ ʜʘʥʠʭ ʛʨʫʧʠ ʧʠʪʘʥʴ (ɹɼɻʇ)  ʤʽʩʪʠʪʴ ʧʠʪʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ 
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ʨʠʟʠʢʽʚ;  ʙʘʟʠ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʴ (ɹɼʈʆ)  ʚʢʣʶʯʘʻ ʟʽʙʨʘʥʽ ʚʽʜʧʦʚʽʜʽ 

ʝʢʩʧʝʨʪʽʚ; ʙʘʟʠ ʜʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ (ɹɼʈ)  ʟʙʝʨʽʛʘʻ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʤʽʥʽʤʽʟʘʮʽʾ 

ʨʠʟʠʢʽʚ. 

ɹɯɺʈʇ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: ʤʦʜʫʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ 

ʦʙʽʛʫ (ɿɻʈʆ)  ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʠ Tǖ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʩʧʝʨʪʦʤ ʨʽʯʥʦʛʦ ʦʙʽʛʫ ʚ ú; ʤʦʜʫʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ 

(ʇʈʇ)  ʧʦʢʘʟʥʠʢ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ 
ʈʇʈ
j  ʦʙʯʠʩʣʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʥʦʞʠʥʠ 

ʚʠʟʥʘʯʝʥʠʭ ʨʽʚʥʽʚ ʧʦʨʫʰʝʥʥʷ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ. 

ɹʌɽɯ  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʜʫʣʽʚ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʠʙʦʨʫ ʧʝʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʨʫʰʝʥʥʷ (ʩʧʝʮʠʬʽʢʘ ʧʦʨʫʰʝʥʥʷ (ʉʇ), ʭʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʥʷ (ʍʇ), ʟʥʠʞʝʥʥʷ 

ʰʢʦʜʠ (ɿʐ), ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ʉɺ), ʨʝʮʠʜʠʚ ʧʦʨʫʰʝʥʥʷ (ʈʇ), ʨʽʚʝʥʴ 

ʩʧʽʚʧʨʘʮʽ (ʈʉ), ʢʘʪʝʛʦʨʽʾ ʜʘʥʠʭ (ʂɼ), ʩʧʦʩʽʙ ʚʠʷʚʣʝʥʥʷ (ʉʇɺ), ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʟʘʭʦʜʘʤ (ɺɿ), ʜʦʪʨʠʤʘʥʥʷ ʢʦʜʝʢʩʽʚ (ɼʂ), ʚʠʟʥʘʯʘʶʯʠʡ ʯʠʥʥʠʢ (ɺʏ)), ʱʦ 

ʟʘʩʥʦʚʫʻʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʦʮʽʥʢʘʭ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʩʬʦʨʤʫʶʪʴ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʉʇʈ
j , 

ʍʇʈ
j , ɿʐʈ

j , Cɺʈ
j , ,ʈʎʇʈj ʈʉʈ

j , 
ʂɼʈ
j , ʉʇɺʈj , ɺɿʈ

j , 

ɼʂʈ
j ʪʘ 

ɺʏʈ
j , ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʟʙʠʪʢʫ 

ű-ʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɹʆɽɼ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: ʤʦʜʫʣʷ ʚʠʙʦʨʫ ʨʝʢʦʤʝʥʜʘʮʽʡ (ɺʈ)  ʚʠʩʪʘʚʣʝʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ REj ʜʣʷ ɹʌɽɯ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ ʪʘ ʩʚʦʻʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʧʝʚʥʦʾ ʢʘʪʝʛʦʨʽʾ; ʤʦʜʫʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʫʤʠ ʥʘʙʨʘʥʠʭ 

ʙʘʣʽʚ (ʂʉʅɹ)  ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ űTMC , ʱʦ ʙʫʜʝ ʤʽʩʪʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʦʙʯʠʩʣʝʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʙʘʣʽʚ; ʤʦʜʫʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʰʪʨʘʬʫ (ʄʐ)  

ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ 
űMF ʜʣʷ ʦʙʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʙʠʪʢʫ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

ʤʦʜʫʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ ʰʪʨʘʬʫ (ʄʅʐ), ʚʠʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʦʾ 
űAF , ʱʦ  ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ ʰʪʨʘʬʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷ ʂʉʅɹ. 

ʉʠʩʪʝʤʘ ʬʫʥʢʮʽʦʥʫʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺ ɹɼɻʇ ʬʘʭʽʚʮʽ ʚʽʜʧʦʚʽʜʥʦʾ 
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ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʬʦʨʤʫʶʪʴ n-ʢʦʤʧʦʥʝʥʪʥʠʡ ʝʢʩʧʝʨʪʥʠʡ ʟʘʧʠʪ 
i

IDF ( =1, )i n , ʱʦ 

ʦʮʽʥʶʻ ʨʠʟʠʢʠ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʾʭʥʽʡ ʚʧʣʠʚ ʪʘ ʯʘʩʪʦʪʫ ʤʦʞʣʠʚʠʭ 

ʧʦʨʫʰʝʥʴ, ʷʢʠʡ ʧʦʩʪʫʧʘʻ  ʥʘ ʚʭʽʜ ʤʦʜʫʣʽʚ ɿɻʈʆ, ʇʈʇ, ʉʇ, ʍʇ, ɿʐ, ʉɺ, ʈʇ, ʈʉ, 

ʂɼ, ʉʇɺ, ɺɿ, ɼʂ ʪʘ ɺʏ. ɺ ʤʦʜʫʣʽ ɿɻʈʆ ʬʦʨʤʫʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪʘ Tǖ (ʜʠʚ. (3.1)) 

ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʝʨʪʦʤ ʨʽʯʥʦʛʦ ʦʙʽʛʫ ʚ ʻʚʨʦ (ʥʘ ʦʩʥʦʚʽ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ 

ʘʙʦ ʦʮʽʥʢʠ). ʄʦʜʫʣʴ ʇʈʇ ʦʙʯʠʩʣʶʻ ʧʦʢʘʟʥʠʢ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ 
ʈʇʈ
j  (ʜʠʚ. (3.2)) ʥʘ 

ʦʩʥʦʚʽ ʤʥʦʞʠʥʠ ʚʠʟʥʘʯʝʥʠʭ ʨʽʚʥʽʚ ʧʦʨʫʰʝʥʥʷ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ 

ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʟʙʠʪʢʫ ű-ʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʘʥʘʣʽʟʫʶʪʴʩʷ 

ʤʘʩʰʪʘʙʠ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʨʽʚʝʥʴ ʩʝʨʡʦʟʥʦʩʪʽ ʧʦʨʫʰʝʥʥʷ [103].  

ɺ ɹʌɽɯ ʥʘ ʦʩʥʦʚʽ n-ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʟʘʧʠʪʫ 
i

IDF ( =1, )i n  ʬʘʭʽʚʮʽ 

ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʧʨʠʩʚʦʶʶʪʴ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʞʥʽʡ ʢʘʪʝʛʦʨʽʾ 

ʨʠʟʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ, ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ) ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʢʩʧʝʨʪʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʟʥʘʯʫʱʦʩʪʽ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʌʦʨʤʫʶʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ
ʉʇʈ
j , 

ʍʇʈ
j , 

,ɿʐʈ
j

Cɺʈ
j , ,ʈʎʇʈj ʈʉʈ

j , 
ʂɼʈ
j , 

ʉʇɺʈj , 
ɺɿʈ
j , 

ɼʂʈ
j ʪʘ 

ɺʏʈ
j  (ʜʠʚ. (3.3)  (3.13)), ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʨʠʟʠʢʽʚ ʪʘ ʧʦʨʫʰʝʥʴ. ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚʽʜ 

ʬʘʭʽʚʮʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ű

iʈ ( )i = 1,11  ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʦʙʨʦʙʢʠ ʚ ɹɼʈʆ. ʌʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ɹʌɽɯ) ʦʙôʻʜʥʫʻ ʜʘʥʽ, 

ʘʥʘʣʽʟʫʻ ʾʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʽ ʧʨʦʛʥʦʟʫʻ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ 

ʚʠʪʦʢʽʚ ʜʘʥʠʭ, ʱʦ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. 

ʉʬʦʨʤʦʚʘʥʽ ʜʘʥʽ ʟ ɹɯɺʈʇ ʪʘ ʟ ɹʌɽɯ Tǖ, ʈʇʈ
j , ű

iʈ ( )i = 1,11  ʥʘʜʭʦʜʷʪʴ ʫ 

ɹʆɽɼ, ʜʝ ʬʦʨʤʫʶʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʟʘʛʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʨʠʟʠʢʽʚ ʪʘ ʧʦʨʫʰʝʥʴ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ n-ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ 

ʟʘʧʠʪʫ ű

iʈ ( )i = 1,11  ʽ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ REj (ʜʠʚ. (3.16)) ʜʣʷ 

ɹʌɽɯ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʜʞʝʥʴ ʬʘʭʽʚʮʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʪʘ ʩʚʦʻʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʧʝʚʥʦʾ ʢʘʪʝʛʦʨʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʪʘ 
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ʬʦʨʤʫʻʪʴʩʷ ɹɼʈ. 

ɺ ʤʦʜʫʣʽ ʂʉʅɹ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʨʘʭʫʥʦʢ 
11

1

=äű ű

i

i=

S ʈ  (ʜʠʚ. (3.17)), ʜʝ ű
iʈ  

( )i = 1,11 ï ʩʫʤʘ ʚʩʽʭ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ ʚʠʭʦʜʷʯʠ ʽʟ ʩʫʜʞʝʥʴ ʬʘʭʽʚʮʽʚ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʪʘ ʬʦʨʤʫʻʪʴʩʷ 
űTMC  (ʜʠʚ. (3.18)), ʱʦ ʙʫʜʝ ʤʽʩʪʠʪʠ ʢʦʝʬʽʮʽʻʥʪ 

ʦʙʯʠʩʣʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʙʘʣʽʚ ʜʣʷ ʚʩʽʭ ʤʦʜʫʣʽʚ ɹʌɽɯ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʙʠʪʢʫ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʦʜʫʣʴ ʄʐ, ʜʘʥʽ ʜʦ ʷʢʦʛʦ ʧʦʩʪʫʧʘʶʪʴ ʟ ʤʦʜʫʣʽʚ  ɿɻʈʆ ʪʘ ʟ ʇʈʇ, Tǖʪʘ ʈʇʈ
j  

ʚʽʜʧʦʚʽʜʥʦ, ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʤʽʥʥʘ 
űMF (ʜʠʚ. (3.19)), ʱʦ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʰʪʨʘʬ ʟʘ ʧʨʘʚʠʣʘʤʠ GDPR. ʅʘ ʦʩʥʦʚʽ 
űMF ʚ ʙʣʦʮʽ ʄʅʐ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʡ ʰʪʨʘʬ
űAF (ʜʠʚ. (3.20)), ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ ʬʘʢʪʠʯʥʠʡ ʟʙʠʪʦʢ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʯʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʚ ʙʣʦʢʘʭ ɹɯɺʈʇ, ɹʌɽɯ,  ɹʆɽɼ, 

ʟʘʧʠʩʫʶʪʴʩʷ ʚ ʬʘʡʣʠ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʾ ʦʮʽʥʢʠ ʪʘ ʦʙʨʦʙʢʠ. ʅʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ 

ʟʚʽʪʫ ʦʮʽʥʢʠ ʟʙʠʪʢʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʢʨʠʪʪʷ ʩʬʦʨʤʦʚʘʥʠʭ ʬʘʡʣʽʚ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʙʨʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ, ʚʠʙʠʨʘʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʬʘʢʪʠʯʥʠʡ ʟʙʠʪʦʢ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ [104].  

ʈʦʟʨʦʙʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʦʨʛʘʥʽʟʘʮʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʟʘ ʨʘʭʫʥʦʢ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʣʦʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ 

ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ.  

ɺ ʧʦʜʘʣʴʰʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʮʽʻʾ ʤʦʜʝʣʽ, ʱʦ ʩʪʘʥʝ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ 
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ʨʝʟʫʣʴʪʘʪʽʚ, ʦʩʢʽʣʴʢʠ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʮʝ ʜʦʟʚʦʣʠʪʴ ʦʨʛʘʥʽʟʘʮʽʷʤ ʙʝʟʧʝʨʝʰʢʦʜʥʦ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚʠʤʦʛʠ GDPR ʽ ʩʪʚʦʨʶʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

 

3.6. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

ʋ ʨʦʟʜʽʣʽ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ ʽ ʩʠʩʪʝʤ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʪʘ ʥʘʩʣʽʜʢʽʚ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, 

ʟʦʢʨʝʤʘ ʫ ʩʦʮʽʦʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʈʝʛʣʘʤʝʥʪʫ GDPR. 

ʄʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʮʠʜʝʥʪʫ ʪʘ 

ʜʦʟʚʦʣʷʻ ʦʙʯʠʩʣʶʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʡ ʰʪʨʘʬ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʽʥʮʠʜʝʥʪʽʚ ʚʠʪʦʢʫ ʜʘʥʠʭ ʽ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʟʘʭʠʩʪʫ ʇɼ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʽ ʢʦʨʪʝʞʥʦʾ ʤʦʜʝʣʽ. ʄʝʪʦʜ ʚʨʘʭʦʚʫʻ 

ʚʘʞʣʠʚʽʩʪʴ ʜʘʥʠʭ, ʩʝʨʝʜʦʚʠʱʝ ʾʭ ʦʙʨʦʙʢʠ, ʥʘʷʚʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ ʪʘ ʨʽʚʝʥʴ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ, ʜʦʟʚʦʣʷʶʯʠ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʚʠʪʦʢʫ ʇɼ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ, ʦʩʦʙʣʠʚʦ ʚ ʜʝʨʞʘʚʥʠʭ ɸʉ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ ʧʦʨʫʰʝʥʥʷ 

ʙʝʟʧʝʢʠ ʥʘ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʢʦʨʝʣʷʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʜʽʡ (ɯʇʂʉ). 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ 

ʢʨʠʪʠʯʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʽʥʮʠʜʝʥʪʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʤʦʜʝʣʶʚʘʪʠ ʢʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ ʢʦʤʧʣʝʢʩʥʦ ʪʘ ʦʙôʻʢʪʠʚʥʦ ʚ ʫʤʦʚʘʭ ʤʥʦʞʠʥʥʠʭ 

ʟʘʛʨʦʟ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʠʩʪʝʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ 

ʩʦʮʽʦʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤʘʭ. ʈʦʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦʢʦʥʪʫʨʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʟʘʭʠʩʪʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʛʽʙʨʠʜʥʦʩʪʽ ʟʘʛʨʦʟ, ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʦʮʽʥʢʠ ʩʦʮʽʘʣʴʥʦ-
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ʧʦʣʽʪʠʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʢʚʘʥʪʦʚʠʭ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʇɼ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʚʪʨʘʪʠ ʇɼ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʙʣʦʢʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʽʚʥʷ ʧʦʨʫʰʝʥʴ, ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʥʘʙʣʠʞʝʥʦʛʦ 

ʰʪʨʘʬʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʝʘʣʽʟʘʮʽʶ ʚʠʤʦʛ GDPR ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ. 

ʆʪʞʝ, ʩʬʦʨʤʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʟʘʭʠʩʥʠʭ ʩʠʩʪʝʤ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʪʘ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʶʚʘʪʠ 

ʨʠʟʠʢʠ ʪʘ ʟʙʠʪʢʠ, ʘ ʡ ʬʦʨʤʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʟʘʛʨʦʟ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʘʜʘʧʪʘʮʽʶ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ 

ʚʠʤʦʛ. 

 
 

 

  



126 
 

 

 

ʈʆɿɼɯʃ 4. ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɿʈʆɹʃɽʅʀʍ 

ɿɸʉʆɹɯɺ ɼʃʗ ʆʎɯʅʖɺɸʅʅʗ ʅɽɻɸʊʀɺʅʀʍ ʅɸʉʃɯɼʂɯɺ ɺɯɼ ɺʀʊʆʂʋ 

ʇɽʈʉʆʅɸʃʔʅʀʍ ɼɸʅʀʍ 

 

4.1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ [81] ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. ʎʝ ʜʦʧʦʤʦʞʝ ʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʨʠʟʠʢʠ, 

ʟʤʝʥʰʫʚʘʪʠ ʰʢʦʜʫ ʜʣʷ ʩʫʙôʻʢʪʽʚ ʜʘʥʠʭ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʨʘʱʠʡ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʪʠʤʝ ʘʜʘʧʪʘʮʽʾ ʤʝʪʦʜʫ ʜʦ ʟʤʽʥ ʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʚʠʤʦʛʘʭ, ʱʦ ʧʽʜʚʠʱʠʪʴ ʜʦʚʽʨʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʜʘʥʠʭ. 

ʆʧʠʰʝʤʦ ʢʦʞʝʥ ʟ ʝʪʘʧʽʚ. 

ɽʪʘʧ 1. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʦʙôʻʢʪʘ ʦʮʽʥʶʚʘʥʥʷ (ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʽʜʧʨʠʻʤʩʪʚʦ). ɺʠʟʥʘʯʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʦʙʽʛʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʤʠʥʫʣʠʡ 

ʨʽʢ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʢʦʤʧʘʥʽʷ ʟʘ ʤʠʥʫʣʠʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢ ʤʘʣʘ ʛʣʦʙʘʣʴʥʠʡ 

ʨʽʯʥʠʡ ʦʙʽʛ 3 ʤʣʨʜ. ú, ʪʦ ʜʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

T 3000000000ú,=ǖ  (4.1) 

ʜʝ: Tǖ = çʟʘʛʘʣʴʥʠʡ ʛʣʦʙʘʣʴʥʠʡ ʨʽʯʥʠʡ ʦʙʽʛ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʤʠʥʫʣʠʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢè. 

ɽʪʘʧ 2. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ. ʇʦʢʘʟʥʠʢ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ 
ʈʇʈ
j  

ʦʙʯʠʩʣʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʥʦʞʠʥʠ ʚʠʟʥʘʯʝʥʠʭ ʨʽʚʥʽʚ ʧʦʨʫʰʝʥʥʷ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ 

ʬʦʨʤʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ 
ʈʇʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ (3.2). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 

2=1n ( )i = 1,2 , 3=11n ( )j = 1,3 , 5=12n ( )j = 1,5  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʢʣʘʜʫ (2.7) 

ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ 12Lj  = ç

.83, .4, .ʉʪ ʧ ʧʧbè ʪʘ    23Lj  = ç.83, .5, .ʉʪ ʧ ʧʧʩè ʟ ʧʽʜʤʥʦʞʠʥ 1
L
ǖ

, 2
L
ǖ

 ʚʽʜʧʦʚʽʜʥʦ 

ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: 

)12b(Lj = « ».)23b(L TRUEj =  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ 1= =L L

12 23B Bj j , ʘ 0,02=L

12Cj  ʽ 

0,04=L

23Cj . ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.2) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

12

1 1

in
L L

ʉʇ ij ij
i j

ʈ B Cj j j

= =

== VV  ( ) (L L L L L L L L L L L L

11 11 12 12 13 13 21 21 22 22 23 23B C B C B C B C B C B CÙ Ù Ù Ù Ù Ùj j j j j j j j j j j j 

) (0 0,02 1 0,02 1 0,02)

(0 0,04 0 0,04 1 0,04 0 0,04 0 0,04) 0,04.

L L L L

24 24 25 25B C B CÙ = Ö Ù Ö Ù Ö Ù

Ö Ù Ö Ù Ö Ù Ö Ù Ö =

j j j j

 (4.2) 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʤʘʢʩʠʤʘʣʴʥʦ-ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ ʙʫʜʝ 

ʩʪʘʥʦʚʠʪʠ 0,04 ʚʽʜ ʢʦʤʧʦʥʝʥʪʠ Tj = çɿʘʛʘʣʴʥʠʡ ʛʣʦʙʘʣʴʥʠʡ ʨʽʯʥʠʡ ʦʙʽʛ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʤʠʥʫʣʠʡ ʬʽʥʘʥʩʦʚʠʡ ʨʽʢè, ʪʘʢ ʷʢ ʢʦʝʬʽʮʽʻʥʪʠ ʥʝ ʜʦʜʘʶʪʴʩʷ, ʘ 

ʩʝʨʝʜ ʜʚʦʭ ʚʠʙʠʨʘʻʪʴʩʷ ʙʽʣʴʰʠʡ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʟʙʠʪʢʫ ű-ʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ [82]. 

ɽʪʘʧ 3. ʌʦʨʤʫʚʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʂʨʦʢ 1. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʉʧʝʮʠʬʽʢʘ ʧʦʨʫʰʝʥʥʷè. ʇʦʢʘʟʥʠʢ 

ʩʧʝʮʠʬʽʢʠ ʧʦʨʫʰʝʥʥʷ 
ʉʇʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.3). 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 4=2n ( )i = 1,4 , 5= = = =21 22 23 24n n n n ( )j = 1,5  ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

(2.11) ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ 13Nj = 

çʂʦʥʬʽʜʝʥʮʽʡʥʘè, 25Nj  = ]ʈʽʢ; Ð[, 35Nj  = ]1000000; Ð[  ʪʘ 45Nj  = çʂʘʪʘʩʪʨʦʬʽʯʥʠʡè 

ʟ ʧʽʜʤʥʦʞʠʥ 1
N
ǖ

, 2
N
ǖ

, 3
N
ǖ

, 4
N
ǖ

 ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ 

ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 

) « ».) ) )= = = =13 25 35 45b(N b(N b(N b(N TRUEj j j j  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ

1= = = =N N N N

13 25 35 45B B B Bj j j j , ʘ 3=N

13Cj  ʽ 5= = =N N N

25 35 45C C Cj j j . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.3) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
24

11

in
N N

ʉʇ ij ij
ji

ʈ B Cj j j

==

=ä= V  

( ) (

) (

) (

N N N N N N N N N N N N N N

11 11 12 12 13 13 14 14 15 15 21 21 22 22

N N N N N N N N N N N N N N

23 23 24 24 25 25 31 31 32 32 33 33 34 34

N N N N N N N

35 35 41 41 42 42 43

B C B C B C B C B C B C B C

B C B C B C B C B C B C B C

B C B C B C B C

j j j j j j j j j j j j j j

j j j j j j j j j j j j j j

j j j j j j j

Ù Ù Ù Ù + Ù Ù

Ù Ù + Ù Ù Ù Ù

+ Ù Ù )

(0 1 0 2 1 3 0 4 0 5) (0 1 0 2 0 3 0 4 1 5) (0 1 0 2

0 3 0 4 1 5) (0 1 0 2 0 3 0 4 1 5) 3 5 5 5 18.

N N N N N

43 44 44 45 45B C B Cj j j j jÙ Ù =

Ö Ù Ö Ù Ö Ù Ö Ù Ö + Ö Ù Ö Ù Ö Ù Ö Ù Ö + Ö Ù Ö Ù

Ö Ù Ö Ù Ö + Ö Ù Ö Ù Ö Ù Ö Ù Ö = + + + =

 (4.3) 

ʂʨʦʢ 2. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʍʘʨʘʢʪʝʨ ʧʦʨʫʰʝʥʥʷè. ʇʦʢʘʟʥʠʢ 

ʭʘʨʘʢʪʝʨʫ ʧʦʨʫʰʝʥʥʷ 
ʍʇʈ
j ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.4). 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 3=3n  ( )i = 1,3 , 5=31n ( )j = 1,5 , 2=32n ( )j = 1,2 , 2=33n ( )j = 1,2  

ʟ ʫʨʘʭʫʚʘʥʥʷʤ (2.15) ʟʥʘʯʝʥʥʷ: 
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« »
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=ì

=îí

31CH

3 j

32
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j
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j
 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʠ 
11CHj = çʄʘʢʩʠʤʘʣʴʥʠʡè, 

21CHj  

= çʊʘʢè, 
31CH  = çɯʛʥʦʨʫʚʘʥʥʷè  ʟ ʧʽʜʤʥʦʞʠʥ 1

CH
ǖ

, 2
CH

ǖ
, 3
CH

ǖ
 ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ 

ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: 

« ».) ) )= = =11 21 31b(CH b(CH b(CH TRUEj j j  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ

1= = =CH CH CH

11 21 31B B Bj j j , ʘ 1=CH

11Cj , 3=CH

21Cj  ʽ 5=CH

31Cj . ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.4) 

ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
33

11

(
in

ʉH CH CH CH CH CH

ʍʇ ij ij 11 11 12 12
ji

ʈ B C B C B Cj j j j j j j

==

= Ù Ùä= V  

) ( )

( ) (1 1 0 2 0 3 0 4 0 5)

(1 3 0 5) (1 5 0 0) 1 3 5 9.

CH CH CH CH CH CH CH CH CH CH

13 13 14 14 15 15 21 21 22 22

CH CH CH CH

31 31 32 32

B C B C B C B C B C

B C B C

j j j j j j j j j j

j j j j

Ù Ù + Ù +

Ù = Ö Ù Ö Ù Ö Ù Ö Ù Ö +

Ö Ù Ö + Ö Ù Ö = + + =

 (4.4) 

ʂʨʦʢ 3. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɿʥʠʞʝʥʥʷ ʰʢʦʜʠè. ʇʦʢʘʟʥʠʢ ʟʥʠʞʝʥʥʷ 

ʰʢʦʜʠ 
ɿʐʈ
j ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.5). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 34n =  ( )i = 1,3

, 541n = ( )j = 1,5 , 242n =  ( )j = 1,2 , 543n =  ( )j = 1,5  ʟ ʫʨʘʭʫʚʘʥʥʷʤ (2.19) ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ 
15ɸ
j = çɺʽʜʩʫʪʥʷè, 

22ɸ
j  = çʅʽè, 31ɸ  =  ]Ð; ú1.000.000[  ʟ ʧʽʜʤʥʦʞʠʥ 1

ɸ
ǖ

, 2
ɸ
ǖ

, 3
ɸ
ǖ

 ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ 
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ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ:

« ».) ) )= = =15 22 31b(ɸ b(ɸ b(ɸ TRUEj j j  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ1= = =ɸ ɸ ɸ

15 22 31B B Bj j j , ʘ 

5= =ɸ ɸ

15 22C Cj j   ̔  1=ɸ31Cj . ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.5) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [81]: 

43
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( )

( ) ( )
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==

= Ù Ù Ù Ù +

Ù + Ù Ù Ù Ù =
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ä
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j j j j j j j j j j j j j j

= V

1 0 2 0 3 0 4 0 5)

5 5 1 11.

Ö Ù Ö Ù Ö Ù Ö Ù Ö =

+ + =

 (4.5) 

ʂʨʦʢ 4. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽè. ʇʦʢʘʟʥʠʢ 

ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 
ʉɺʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.6). 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 8=5n  ( )i = 1,8 , 2=51n ( )j = 1,2 , 2=52n  ( )j = 1,2 , 3=53n  

( )j = 1,3 , 3=54n ( )j = 1,3 , 2=55n  ( )j = 1,2 , 2=56n ( )j = 1,2 , 2=57n  ( )j = 1,2 , 

2=58n  ( )j = 1,2  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʢʣʘʜʫ (2.23) ʟʥʘʯʝʥʥʷ: 
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= =ì
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ 
11Rj = 

21Rj =
31Rj =  

51Rj = 
61Rj = 

71Rj = 
81Rj=çʊʘʢè, 42Rj = çʅʽè, ʟ ʧʽʜʤʥʦʞʠʥ 1

R
ǖ

, 2
R
ǖ

, 3
R
ǖ

, 4
R
ǖ

, 5
R
ǖ

, ,
6

R
ǖ

 

7
R
ǖ

, 8
R
ǖ

 ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: ) ) ) ) ) ) )11 21 31 42 51 61 71b(R b(R b(R b(R b(R b(R b(Rj j j j j j j= = = = = = =)81b(Rj = 

« ».TRUE  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ R R R R

11 21 31 42B B B Bj j j j= = = =R R

51 61B Bj j= = 

1R R

71 81B Bj j= =, ʘ 0= = = = =R R R R R

11 51 61 71 81C C C C Cj j j j j , 5= = =-R R R

21 31 42C C Cj j j . ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʨʘʟ (3.6) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
58
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R R

ʉɺ ij ij
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ʈ B Cj j j

==

=ä= V  
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( )R R R R

11 11 12 12B C B Cj j j jÙ +( ) (R R R R R R R R

21 21 22 22 31 31 32 32B C B C B C B Cj j j j j j j jÙ + Ù Ù )R R

33 33B Cj j +
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71 71 72 72 81 81 82 82B C B C B C B Cj j j j j j j jÙ + Ù =(1 0 0 5) (1 ( 5) 0 5)Ö Ù Ö + Ö - Ù Ö +

(1 ( 5) 0 5 0 1) (0 5 1 ( 5) 0 1)Ö - Ù Ö Ù Ö + Ö Ù Ö - Ù Ö +(1 0 0 5) (1 0 0 5)Ö Ù Ö + Ö Ù Ö + 

(1 0 0 5)Ö Ù Ö +(1 0 0 5) 0 5 5 5 0 0 0 0 15.Ö Ù Ö = - - - + + + + =- (4.6) 

ʂʨʦʢ 5. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʈʝʮʠʜʠʚ ʧʦʨʫʰʝʥʥʷè. ʇʦʢʘʟʥʠʢ 

ʨʝʮʠʜʠʚ ʧʦʨʫʰʝʥʥʷ 
ʈʎʇʈj  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.7). 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 1=6n  ( )i = 1 , 2=61n ( )j = 1,2 , ʪʘ ʧʨʠ 1=61n  0=611n ( )k = 0 , ʘ ʧʨʠ 

2=61n  3=612n  ( )k = 1,3 , 3=6121n  ( )e= 1,3 , 3=6122n ( )e= 1,3 , 3=6123n  ( )e= 1,3  ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʢʣʘʜʫ ʜʦ (2.33) ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʘ 
11ɯ
j = çʊʘʢè  ʟ 

ʧʽʜʤʥʦʞʠʥʠ 1
ɯ
ǖ
ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʦʶ, ʘ ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: « ».)=11b(ɯ TRUEj  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ1=ɯ11Bj , ʘ 

0=ɯ11Cj . ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.7) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
61

11
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ɯ ɯ
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ji
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==

=ä= V  

( (

) (1 0 0 5) 0.
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Ù + Ù Ù + Ù Ù

+ Ù Ù = Ö Ù Ö =
 (4.7) 

ʂʨʦʢ 6. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʈʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽè. ʇʦʢʘʟʥʠʢ ʨʽʚʝʥʴ 

ʩʧʽʚʧʨʘʮʽ 
ʈʉʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.8). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 7 3=n  

( )i = 1,3 , 5=71n ( )j = 1,5 , 2=72n ( )j = 1,2 , 2=73n  ( )j = 1,2  ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʨʠʢʣʘʜʫ ʜʦ (2.37) ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ 
15ʉ
j  = [Å], 

22ʉ
j  = 

çʅʽè, 
32ʉ  =  çʅʘʢʘʟè ʟ ʧʽʜʤʥʦʞʠʥ 1

ʉ
ǖ

, 2
ʉ
ǖ

, 3
ʉ
ǖ

 ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ, ʘ 

ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: ) ) )15 22 32b(ʉ b(ʉ b(ʉj j j= = = 

« ».TRUE  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ 1= = =ʉ ʉ ʉ

15 22 32B B Bj j j , ʘ 5= = =ʉ ʉ ʉ

15 22 32C C Cj j j . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.8) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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11

(
in
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ʈʉ ij ij 11 11
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==

= Ùä= V  
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( ) (0 1 0 2 0 3 0 4 1 5) (0 1 1 5)
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 (4.8) 

ʂʨʦʢ 7. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʂʘʪʝʛʦʨʽʾ ʜʘʥʠʭè. ʇʦʢʘʟʥʠʢ ʢʘʪʝʛʦʨʽʾ 

ʜʘʥʠʭ 
ʂɼʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.9). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 3=8n

( )i = 1,3 , 2=81n ( )j = 1,2 , 2=82n ( )j = 1,2 , 2=83n ( )j = 1,2  ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʨʠʢʣʘʜʫ ʜʦ (2.41) ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ 
12ʉɸj = 

32ʉɸj 

=çʅʽè, 
21ʉɸj = çʊʘʢè, ʟ ʧʽʜʤʥʦʞʠʥ 1

ʉɸ
ǖ

, 2
ʉɸ

ǖ
, 3
ʉɸ

ǖ
  ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ 

ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: )12b(ʉɸj = 

« ».) )21 32b(ʉɸ b(ʉɸ TRUEj j= =  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ 1= = =ʉɸ ʉɸ ʉɸ

12 21 32B B Bj j j , ʘ 

0= =ʉɸ ʉɸ

12 32C Cj j , 5=ʉɸ

21Cj . ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.9) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [81]: 



133 
 

 

 

83

11

( ) ( )

( ) (0 5 1 0) (1 5 0 0) (0 5 1 0) 0 5 0 5.

in
ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ ʉɸ

ʂɼ ij ij 11 11 12 12 21 21 22 22
ji

ʉɸ ʉɸ ʉɸ ʉɸ

31 31 32 32

ʈ B C B C B C B C B C

B C B C

j j j j j j j j j j j

j j j j

==

= Ù + Ù +

Ù = Ö Ù Ö + Ö Ù Ö + Ö Ù Ö = + + =

ä= V
 (4.9) 

ʂʨʦʢ 8. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çʉʧʦʩʽʙ ʚʠʷʚʣʝʥʥʷè. ʇʦʢʘʟʥʠʢ ʩʧʦʩʽʙ 

ʚʠʷʚʣʝʥʥʷ 
ʉʇɺʈj  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.10). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 

1=9n  ( )i = 1 , 4=91n ( )j = 1,4 , ʪʘ ʧʨʠ 1=91n  1=911n ( )k = 1,1 , 3=9111n ( )e= 1,3 , 

1=91112n ( )p= 1,1 , 3=911121n ( )x= 1,3 , ʘ ʧʨʠ 2, 3, 4= = =91 91 91n n n , 0=912n ( )k = 0  ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʢʣʘʜʫ ʜʦ (2.53) ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ 
14ʄ
j=çɯʥʰʝè ʟ 

ʧʽʜʤʥʦʞʠʥʠ 1
ʄ
ǖ
ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: « ».)=14b(ʄ TRUEj  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ 1=ʄ14Bj

, ʘ 3=ʄ14Cj . ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.10) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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Ù Ù Ù Ù Ù =
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ä
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ʄ ʄ ʄ ʄ ʄ ʄ ʄ ʄ ʄ ʄ

ʉʇɺ ij ij 11 11 1111 1111 1112 1112 1113 1113
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ʄ ʄ ʄ ʄ ʄ ʄ ʄ ʄ ʄ ʄ ʄ ʄ

111211 111211 111212 111212 111213 111213 12 12 13 13 14 14

ʈ B C B C B C B C B C

B C B C B C B C B C B C

j j j j j j j j j j j

j j j j j j j j j j j j

= V

) (0 0 0 2 0 1)) 0 5 0 5 1 3 3.+ Ö + Ö + Ö Ù Ö Ù Ö Ù Ö =

 

(4.10

) 

ʂʨʦʢ 9. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɺʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʭʦʜʘʤè. ʇʦʢʘʟʥʠʢ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʭʦʜʘʤ 
ɺɿʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.11). 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 1=10n  ( )i = 1 , 2=101n ( )j = 1,2 , ʪʘ ʧʨʠ 2=102n  0=1011n ( )k = 0 , ʘ 

ʧʨʠ 1=101n  1=1011n ( )k = 1,1 , 3=10111n  ( )e= 1,3  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʢʣʘʜʫ ʜʦ (2.61) 

ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ « »=11ʄɽ ʊʘʢj
 ʟ 

ʧʽʜʤʥʦʞʠʥʠ 1
ʄɽ

ǖ
ʪʘ ʢʦʤʧʦʥʝʥʪʠ « »=1112ʄɽ ʅʽj

 ʟ ʧʽʜʤʥʦʞʠʥʠ 111
ME  ʚʽʜʧʦʚʽʜʥʦ 

ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: 

« ».) )= =11 1112b(ʄɽ b(ʄɽ TRUEj j  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ 1= =ʄɽ ʄɽ

11 1112B Bj j , ʘ 

5= =ʄɽ ʄɽ

11 1112C Cj j . ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.11) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:  
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11

(( ( ))

) (1 5 (0 0 1 5 0 1)) 0 5 5 5 10.

in
ʄɽ ʄɽ ʄɽ ʄɽ ʄɽ ʄɽ ʄɽ ʄɽ ʄ ʄɽ

ɺɿ ij ij 11 11 1111 1111 1112 1112 1113 1113
ji

ʄɽ ʄɽ

12 12

ʈ B C B C B C B C B C

B C

j j j j j j j j j j j

j j

==

= + Ù Ù

Ù = Ö + Ö Ù Ö Ù Ö Ù Ö = + =

ä= V
 (4.11) 

ʂʨʦʢ 10. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɼʦʪʨʠʤʘʥʥʷ ʢʦʜʝʢʩʽʚè. ʇʦʢʘʟʥʠʢ 

ʜʦʪʨʠʤʘʥʥʷ ʢʦʜʝʢʩʽʚ 
ɼʂʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.12). 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 2=11n  ( )i = 1,2 , ʘ ʩʘʤʝ, ʧʨʠ 1=11n  =111n  ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ 

ʂʦʜʝʢʩʫ ʇʦʚʝʜʽʥʢʠ, ʘ ʧʨʠ 2=11n  2=112n  ( )j = 1,2 , 1=1111n  ( )k = 1,1 , 3=11111n  

( )e= 1,3  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʢʣʘʜʫ ʜʦ (2.69) ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ « »=11AD ʊʘʢj
 ʟ 

ʧʽʜʤʥʦʞʠʥʠ 1
AD

ǖ
, « »=21AD ʊʘʢj

 ʟ ʧʽʜʤʥʦʞʠʥʠ 2AD
ǖ
, ʪʘ ʢʦʤʧʦʥʝʥʪʠ 

« »=2111AD ʊʘʢj
 ʟ ʧʽʜʤʥʦʞʠʥʠ 211

AD  ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ 

ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: ) )11 21b(AD b(ADj j= = 

.) « »2111b(AD TRUEj =  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ 1= = =AD AD AD

11 21 2111B B Bj j j , ʘ 
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0= =AD AD

21 2111C Cj j . ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.12) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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 (4.12) 

ʂʨʦʢ 11. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ çɺʠʟʥʘʯʘʶʯʠʡ ʯʠʥʥʠʢè. ʇʦʢʘʟʥʠʢ 

ʚʠʟʥʘʯʘʶʯʠʡ ʯʠʥʥʠʢ 
ɺʏʈ
j  ʜʣʷ j-ʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.13). 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 2=12n  ( )i = 1,2 , 3=121n ( )j = 1,3 , 2=1211n  ( )k = 1,2 , 5=12111n  

( )e= 1,5  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʢʣʘʜʫ ʜʦ (2.77) ʟʥʘʯʝʥʥʷ: 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʦʥʝʥʪʠ « »=11F ʊʘʢj
 ʟ 

ʧʽʜʤʥʦʞʠʥʠ 1
F
ǖ
ʪʘ ʢʦʤʧʦʥʝʥʪʠ ] [; ú1.000.000¤=1111Fj  ʟ ʧʽʜʤʥʦʞʠʥʠ 111

F , ʪʘ 

ʢʦʤʧʦʥʝʥʪʠ « »=21F ʊʘʢj
 ʟ ʧʽʜʤʥʦʞʠʥʠ 2

F
ǖ

 ʪʘ ʢʦʤʧʦʥʝʥʪʠ ] [; ú1.000.000¤=2111Fj  ʟ 

ʧʽʜʤʥʦʞʠʥʠ 211
F , ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʝʥʦ ʽʩʪʠʥʥʠʤʠ, ʘ ʽʥʰʽ ʧʦʤʠʣʢʦʚʠʤʠ. ɺ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ: ) ) ) ) « ».= = = =11 1111 21 2111b(F b(F b(F b(F TRUEj j j j  ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ  1= = = =F F F F

11 1111 21 2111B B B Bj j j j ,  ʘ  5= =F F

11 1111C Cj j ,  0=F

21Cj , 

5.=F

2111Cj  ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟ (3.13) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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)) ) ((1 5 (1 5 0 4 0 3 0 2 0 1

0 0)) 0 0 0 1) ((1 0 (1 1 0 2 0 3 0 4 0 5 0 0)) 0 5 0 1) 11.

F F F F F F F F

2115 2115 2116 2116 22 22 22 22B C B C B C B Cj j j j j j j jÙ Ù Ù = Ö + Ö Ù Ö Ù Ö Ù Ö Ù Ö

Ù Ö Ù Ö Ù Ö + Ö + Ö Ù Ö Ù Ö Ù Ö Ù Ö Ù Ö Ù Ö Ù Ö =
 (4.13) 

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʦʮʽʥʶʚʘʥʥʷ (ʢʨʦʢʠ 1õ11) ʚʠʙʽʨ ʧʝʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʫʰʝʥʥʷ ʟʘʩʥʦʚʫʻʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʦʮʽʥʢʘʭ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʬʦʨʤʫʶʪʴ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
ʉʇʈ
j , 

ʍʇʈ
j , 

ɿʐʈ
j , 

Cɺʈ
j , ,ʈʎʇʈj ʈʉʈ

j , 
ʂɼʈ
j , 

ʉʇɺʈj , 
ɺɿʈ
j , 

ɼʂʈ
j ʪʘ 

ɺʏʈ
j  ʷʢʽ ʟ ʥʘʚʝʜʝʥʠʭ ʧʨʠʢʣʘʜʽʚ ʚʽʜʧʦʚʽʜʥʦ 

ʧʨʠʡʤʘʶʪʴ ʟʥʘʯʝʥʥʷ 18, 9, 11, -15, 0, 15, 5, 3, 10, 0 ʪʘ 11 ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʟʙʠʪʢʫ ű-ʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɽʪʘʧ 4. ʌʽʥʘʣʽʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ 

ʂʨʦʢ 1. ɺʠʙʽʨ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ. ɺʠʙʽʨ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʤʥʦʞʠʥʠ RE  ʪʘ ʧʽʜʤʥʦʞʠʥʠ 
i

RE , ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʬʦʨʤʫʣʠ (3.16). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 11=13n ( )i = 1,11 , 4=131n ( )j = 1,4 , 3=132n  ( )j = 1,3

, 3=133n ( )j = 1,3 , 8=134n ( )j = 1,8 , 4=135n ( )j = 1,4 , 3=136n ( )j = 1,3 , 3=137n  

( )j = 1,3 , 3=138n  ( )j = 1,3 , 2=139n ( )j = 1,2 , 3=1310n ( )j = 1,3 , 4=1311n  ( )j = 1,4  ʪʘ 

ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʨʠʢʣʘʜʠ, ʬʦʨʤʫʣʫ (3.16) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʷʢ: = { } = { { }} = {{ , , , },
13in11 11

ij 11 12 13 14

i=1 i=1 j=1

RE RE RE RE REj j j j j

i
RE RE

ǖ ǖ { ,
21

REj , },
22 23

RE REj j  

{ , , },{ , , , , , , , },

{ , , , },{ , , },{ , , },{ , ,

},{ , },{ , , },{

31 32 33 41 42 43 44 45 46 47 48

51 52 53 54 61 62 63 71 72 73 81 82

83 91 92 101 102 103 111

RE RE RE RE RE RE RE RE RE RE RE
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 (4.14) 

ʜʝ ʦʧʠʩʘʥʦ ʚʩʽ ʨʝʢʦʤʝʥʜʘʮʽʾ (ʜʠʚ. (2.81), ʧʽʜʨʦʟʜʽʣ 2.2.). 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʚʩʽ ʟʘʟʥʘʯʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʣʷ ʢʦʞʥʦʛʦ ʩʚʦʛʦ ʝʪʘʧʫ ʪʘ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʧʦʢʨʘʱʠʪʠ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ 

ʫʥʠʢʥʝʥʥʷ ʧʦʚʪʦʨʥʦʾ ʧʦʷʚʠ ʧʦʨʫʰʝʥʥʷ. ɺʩʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʩʪʘʚʣʷʶʪʴʩʷ ʪʽʣʴʢʠ 

ʜʣʷ ɽʪʘʧʫ 3, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ ʪʘ ʩʚʦʻʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʧʝʚʥʦʾ 

ʢʘʪʝʛʦʨʽʾ [81]. 

ʂʨʦʢ 2. ʇʽʜʨʘʭʫʥʦʢ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ. ɼʣʷ 

ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʢʨʦʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ 
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ʥʘ ɽʪʘʧʽ 3 ʥʘ ʦʩʥʦʚʽ ʚʠʨʘʟʽʚ: (4.3-4.13). ɼʣʷ ʧʽʜʨʘʭʫʥʢʫ ʥʘʙʨʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʘʣʽʚ ʟ 

ʫʩʽʭ ʝʪʘʧʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʩʫʤʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʾʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

(3.17): 

11

1

18 9 11 15 0 15 5 3 10 0 1167+ + - + =+ + + + += +ä ű

i

i=

ʈ  (4.15) 

ʄʘʢʩʠʤʘʣʴʥʘ ʩʫʤʘ ʜʣʷ ʚʩʽʭ ʢʨʦʢʽʚ ɽʪʘʧʫ 3 ʩʢʣʘʜʘʻ 160 ʙʘʣʽʚ. ʆʙʯʠʩʣʠʤʦ 

ʢʦʝʬʽʮʽʻʥʪ ʦʙʯʠʩʣʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʙʘʣʽʚ (total marks coefficient) űTMC  ʜʣʷ 

ʚʩʽʭ 11 ʢʨʦʢʽʚ ɽʪʘʧʫ 3 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (3.18): 

11

1= =
ä ű

i
ű i=

ʈ
67

TMC = 0,41875.
160 160

 
(4.16) 

ʂʨʦʢ 3. ʆʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ-ʥʘʙʣʠʞʝʥʦʛʦ ʰʪʨʘʬʫ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʙʠʪʢʫ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ 
űMF  ʩʢʦʨʠʩʪʘʻʤʦʩʷ 

ʬʦʨʤʫʣʦʶ (3.19). ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 
űT =3000000000ú ʪʘ =

ű

ʉʇʈ 0,04 

(ʜʠʚʠʩʴ (4.1) ʪʘ (4.2) ʚʽʜʧʦʚʽʜʥʦ) ʤʘʪʠʤʝʤʦ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ ʚʠʨʘʟʫ (3.19): 

ű ű ű

ʉʇMF =T × ʈ =3000000000úĬ0,04= 120 000 000 ú. (4.17) 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʄʅʐ 
űAF ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʬʦʨʤʫʣʦʶ (3.20). ʅʘʧʨʠʢʣʘʜ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʽʟ ʚʠʨʘʟʽʚ (4.16) ʪʘ (4.17), ʤʘʻʤʦ ʥʘʩʪʫʧʥʝ ʦʙʯʠʩʣʝʥʥʷ: 

ű ű űAF =MF ĬTMC =120000000úĬ0,41875 = 50 250 000 ú,  

ʜʝ űAF =50250000ú ï ʦʙʯʠʩʣʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦ-ʥʘʙʣʠʞʝʥʠʡ ʰʪʨʘʬ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ, ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʨʠʢʣʘʜʠ [81, 82]. 

ɺʝʨʠʬʽʢʘʮʽʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ 

ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʝʨʠʬʽʢʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʙʫʣʦ ʦʙʨʘʥʦ ʚʠʧʘʜʢʠ ʟ 

ʥʘʩʪʫʧʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪʠ (ʪʘʙʣ. 4.1.): 

1. =120000úT
ǖ

,  11Lj  = { },"ʉʪ.83,ʧ.4,ʧʧ.ʘ" 13Nj = çʂʦʥʬʽʜʝʥʮʽʡʥʘè, 23Nj  = 

]ʄʽʩʷʮʴ; 6 ʄʽʩʷʮʽʚ]; 31Nj = ]0; 1000]; 42Nj  = çʅʠʟʴʢʠʡè, 13CHj  = çʉʝʨʝʜʥʽʡè; 22CHj= 

çʅʽè; 32CHj  = çɿʘʩʪʦʩʫʚʘʥʥʷè, 12Aj = çɿʥʘʯʥʘè; 22Aj  = çʅʽè; 34Aj  = [ú100.000ú; 0[, 11Rj = 
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21Rj = 31Rj = 51Rj = 81Rj = çʊʘʢè; 42Rj = 62Rj = 72Rj = çʅʽè; 11Ij = çʊʘʢè; 11ʉ
j

 = [100%; 75%[, 

21ʉ
j

 = çʊʘʢè, 31ʉ
j

 = çʇʣʘʥ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶè, 21CAj = çʊʘʢè, 12CAj = 32CAj = çʅʽè, 12Mj
= 

çɯʥʬʦʨʤʘʪʦʨè; 12MEj= çʅʽè, 22ADj  = çʅʽè, 12Fj = çʅʽè, 21Fj= çʊʘʢè, 2116Fj =  çʅʝʚʽʜʦʤʦè. 

2. =120000úT
ǖ

,  11Lj  = { },"ʉʪ.83,ʧ.4,ʧʧ.ʘ" 
21Lj  = { },"ʉʪ.83,ʧ.5,ʧʧ.a" 22Lj =

{ },"ʉʪ.83,ʧ.4,ʧʧ.b" 13Nj = çʂʦʥʬʽʜʝʥʮʽʡʥʘè, 23Nj  = ]ʄʽʩʷʮʴ; 6 ʄʽʩʷʮʽʚ]; 31Nj = ]0; 

1000]; 42Nj  = çʅʠʟʴʢʠʡè, 13CHj  = çʉʝʨʝʜʥʽʡè; 22CHj= çʅʽè; 32CHj  = çɿʘʩʪʦʩʫʚʘʥʥʷè, 

12Aj = çɿʥʘʯʥʘè, 22Aj  = çʅʽè, 34Aj  = [ú100.000ú; 0[, 11Rj = 21Rj = 31Rj = 51Rj = 81Rj = 

çʊʘʢè, 42Rj = 62Rj = 72Rj = çʅʽè; 11Ij = çʊʘʢè, 11ʉ
j

 = [100%; 75%[, 21ʉ
j

 = çʊʘʢè, 31ʉ
j

 = 

çʇʣʘʥ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶè, 21CAj = çʊʘʢè, 12CAj = 32CAj = çʅʽè, 12Mj
= çɯʥʬʦʨʤʘʪʦʨè; 

12MEj= çʅʽè, 22ADj  = çʅʽè, 12Fj = çʅʽè, 21Fj= çʊʘʢè, 2116Fj =  çʅʝʚʽʜʦʤʦè. 

3. =120000úT
ǖ

,  11Lj  = { },"ʉʪ.83,ʧ.4,ʧʧ.ʘ" 
21Lj  = { },"ʉʪ.83,ʧ.5,ʧʧ.a" 22Lj =

{ },"ʉʪ.83,ʧ.4,ʧʧ.b" 13Nj = çʂʦʥʬʽʜʝʥʮʽʡʥʘè, 25Nj  = ] ʈʽʢ; Ð[, 33Nj  = ]50000; 100000]; 

34Nj  = ]100000; 1000000], 44Nj  = çɺʠʩʦʢʠʡè,  13CHj  = çʉʝʨʝʜʥʽʡè; 22CHj= çʅʽè; 32CHj  

= çɿʘʩʪʦʩʫʚʘʥʥʷè, 14Aj = çʅʝʟʥʘʯʥʘè, 22Aj  = çʅʽè; 34Aj  = [ú100.000ú; 0[, 11Rj = 21Rj  = 

51Rj = 81Rj = çʊʘʢè; 32Rj= 62Rj = 72Rj = çʅʽè, 43Rj = çʅʝʚʽʜʦʤʦè, 12Ij  = çʅʽè, 1221Ij = 

çʊʘʢè; 1212Ij  = 1232Ij = çʅʽè; 11ʉ
j

 = [100%; 75%[, 21ʉ
j

 = çʊʘʢè, 31ʉ
j

 = çʇʣʘʥ ʧʦ 

ʚʽʜʥʦʚʣʝʥʥʶè, 11CAj = 21CAj = çʊʘʢè, 32CAj = çʅʽè, 11Mj
= çʉʫʙôʻʢʪ ʧʦʨʫʰʥʠʢè, 111Mj

 

= ç"ʉʫʙ'ʻʢʪ ʧʦʨʫʰʥʠʢ" ʧʦʚʽʜʦʤʠʚ ʥʘʛʣʷʜʦʚʠʡ ʦʨʛʘʥ ʧʨʦʪʷʛʦʤ 72 ʛʦʜʠʥ ʧʽʩʣʷ 

ʚʠʥʠʢʥʝʥʥʷ ʽʥʮʠʜʝʥʪʫè ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 33(1)è, 1111Mj
 = çʊʘʢè;  12MEj= çʅʽè, 

22ADj  = çʅʽè, 11Fj = çʊʘʢè, 1114Fj  =  [ú100000; ú0[;21Fj= çʊʘʢè, 2116Fj =  çʅʝʚʽʜʦʤʦè. 

4. =160000úT
ǖ

,  11Lj  = { },"ʉʪ.83,ʧ.4,ʧʧ.ʘ" 21Lj  = { },"ʉʪ.83,ʧ.5,ʧʧ.a" 22Lj =

{ },"ʉʪ.83,ʧ.4,ʧʧ.b" 13Nj = çʂʦʥʬʽʜʝʥʮʽʡʥʘè, 25Nj  = ] ʈʽʢ; Ð[, 33Nj  = ]50000; 100000]; 

34Nj  = ]100000; 1000000], 44Nj  = çɺʠʩʦʢʠʡè,  13CHj  = çʉʝʨʝʜʥʽʡè; 22CHj= çʅʽè; 32CHj  

= çɿʘʩʪʦʩʫʚʘʥʥʷè, 14Aj = çʅʝʟʥʘʯʥʘè, 22Aj  = çʅʽè; 34Aj  = [ú100.000ú; 0[, 11Rj = 21Rj  = 
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51Rj = 81Rj = çʊʘʢè; 32Rj= 62Rj = 72Rj = çʅʽè, 43Rj = çʅʝʚʽʜʦʤʦè, 12Ij  = çʅʽè, 1221Ij = 

çʊʘʢè; 1212Ij  = 1232Ij = çʅʽè; 11ʉ
j

 = [100%; 75%[, 21ʉ
j

 = çʊʘʢè, 31ʉ
j

 = çʇʣʘʥ ʧʦ 

ʚʽʜʥʦʚʣʝʥʥʶè, 11CAj = 21CAj = çʊʘʢè, 32CAj = çʅʽè, 11Mj
= çʉʫʙôʻʢʪ ʧʦʨʫʰʥʠʢè, 111Mj

 

= ç"ʉʫʙ'ʻʢʪ ʧʦʨʫʰʥʠʢ" ʧʦʚʽʜʦʤʠʚ ʥʘʛʣʷʜʦʚʠʡ ʦʨʛʘʥ ʧʨʦʪʷʛʦʤ 72 ʛʦʜʠʥ ʧʽʩʣʷ 

ʚʠʥʠʢʥʝʥʥʷ ʽʥʮʠʜʝʥʪʫè ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 33(1)è, 1111Mj
 = çʊʘʢè;  12MEj= çʅʽè, 

22ADj  = çʅʽè, 11Fj = çʊʘʢè, 1114Fj  =  [ú100000; ú0[;21Fj= çʊʘʢè, 2116Fj =  çʅʝʚʽʜʦʤʦè.  

5.  =160000úT
ǖ

,  11Lj  = { },"ʉʪ.83,ʧ.4,ʧʧ.ʘ" 
21Lj  = { },"ʉʪ.83,ʧ.5,ʧʧ.a" 22Lj =

{ },"ʉʪ.83,ʧ.4,ʧʧ.b" 13Nj = çʂʦʥʬʽʜʝʥʮʽʡʥʘè, 25Nj  = ] ʈʽʢ; Ð[, 33Nj  = ]50000; 100000]; 

34Nj  = ]100000; 1000000], 44Nj  = çɺʠʩʦʢʠʡè,  13CHj  = çʉʝʨʝʜʥʽʡè; 22CHj= çʅʽè; 32CHj  = 

çɿʘʩʪʦʩʫʚʘʥʥʷè, 14Aj = çʅʝʟʥʘʯʥʘè, 22Aj  = çʅʽè; 34Aj  = [ú100.000ú; 0[, 11Rj = 21Rj  = 51Rj 

= 81Rj = çʊʘʢè; 32Rj= 62Rj = 72Rj = çʅʽè, 43Rj = çʅʝʚʽʜʦʤʦè, 12Ij  = çʅʽè, 1221Ij = çʊʘʢè; 1212Ij  

= 1232Ij = çʅʽè; 11ʉ
j

 = [100%; 75%[, 21ʉ
j

 = çʊʘʢè, 31ʉ
j

 = çʇʣʘʥ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶè, 11CAj = 

21CAj = çʊʘʢè, 32CAj = çʅʽè, 13Mj
= çɿʘʛʦʣʦʚʢʠ ɿʄɯè,  12MEj= çʅʽè, 21ADj  = çʊʘʢè, 

2112ADj  = çʅʽè; 11Fj = çʊʘʢè, 1114Fj  =  [ú100000; ú0[;21Fj= çʊʘʢè, 2116Fj =  çʅʝʚʽʜʦʤʦè.  

ʊʘʙʣʠʮʷ 4.1. 

ʈʝʟʫʣʴʪʘʪ ʚʝʨʠʬʽʢʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ 

ɺʠʧ

ʘʜʦʢ 
ʉʇʈ
j

 
ʍʇʈ
j

 
ɿʐʈ
j

 
Cɺʈ
j

 
ʈʎʇʈj  ʈʉʈ

j
 

ʂɼʈ
j

 ʉʇɺʈj  
ɺɿʈ
j

 
ɼʂʈ
j

 
ɺʏʈ
j

 
űMF  

űAF  

( ʙʘʣʽʚä  / 
iP

MF j

j
, ú / 

iP
ɸFj

j
, ú) 

1 9 

135 

300 

8 

120 

225 

11 

165 

225 

-5 

0 

600 

0 

0 

300 

1 

15 

225 

5 

75 

225 

5 

75 

75 

0 

0 

150 

0 

0 

75 

0 

0 

300 

2400 510 

2 9 

270 

600 

8 

240 

450 

11 

330 

450 

-5 

0 

1200 

0 

0 

600 

1 

30 

450 

5 

150 

450 

5 

150 

150 

0 

0 

300 

0 

0 

150 

0 

0 

600 

4800 1020 

3 15 

450 

600 

8 

240 

450 

13 

390 

450 

10 

300 

1200 

100 

300 

600 

1 

30 

450 

10 

300 

450 

0 

0 

150 

0 

0 

300 

0 

0 

150 

7 

210 

600 

4800 2220 

4 15 

600 

800 

8 

320 

600 

13 

520 

600 

10 

400 

1600 

100 

400 

800 

1 

40 

600 

10 

400 

600 

0 

0 

200 

0 

0 

400 

0 

0 

200 

7 

280 

800 

6400 2960 

5 15 

600 

800 

8 

320 

600 

13 

520 

600 

10 

400 

1600 

100 

400 

800 

1 

40 

600 

10 

400 

600 

5 

200 

200 

0 

0 

400 

5 

200 

200 

7 

280 

800 

6400 3360 
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ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʽʟ 

ʧʦʜʘʣʴʰʦʶ ʚʝʨʠʬʽʢʘʮʽʻʶ ʡʦʛʦ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʘʣʠ 

ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʤʝʪʦʜʫ ʜʦ ʟʤʽʥʠ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ  ʨʽʚʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʧʝʨʽʦʜʫ ʟʙʝʨʽʛʘʥʥʷ, ʚʠʜʫ ʽʥʮʠʜʝʥʪʫ, ʥʘʷʚʥʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ ʪʘ 

ʩʪʫʧʝʥʷ ʰʢʦʜʠ. 

ɸʥʘʣʽʟ ʪʘʙʣʠʮʽ ʢʝʡʩʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘʚʽʪʴ ʟʘ ʩʭʦʞʠʭ ʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʪʦʢʫ, ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʬʽʥʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʶʪʴ ʷʢʽʩʥʽ 

ʬʘʢʪʦʨʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʢʝʡʩʘʭ 4 ʽ 5, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʦʜʥʘʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʦʙʩʷʛʫ ʪʘ 

ʪʨʠʚʘʣʦʩʪʽ ʚʠʪʦʢʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʛʣʷʜʦʚʦʛʦ ʦʨʛʘʥʫ ʫ ʧôʷʪʦʤʫ 

ʚʠʧʘʜʢʫ ʧʨʠʟʚʝʣʘ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʽʜʩʫʤʢʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ (3360 ú ʧʨʦʪʠ 

2960 ú). ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʝʤʦʥʩʪʨʫʻ ʟʜʘʪʥʽʩʪʴ ʤʝʪʦʜʫ ʽʥʪʝʛʨʫʚʘʪʠ ʚʠʤʦʛʠ GDPR, 

ʟʦʢʨʝʤʘ ʱʦʜʦ ʩʚʦʻʯʘʩʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʦʨʛʘʥʽʚ ʥʘʛʣʷʜʫ. 

ʊʘʢʦʞ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʨʦʛʨʝʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʩʘʥʢʮʽʡ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʯʫʪʣʠʚʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʯʘʩʫ ʾʭ ʟʙʝʨʽʛʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʢʝʡʩ 1, ʷʢʠʡ ʚʢʣʶʯʘʻ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʮʠʜʝʥʪʽʚ ʽ ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ, 

ʩʬʦʨʤʫʚʘʚ ʩʫʤʫ ʚʪʨʘʪ 2400 ú, ʪʦʜʽ ʷʢ ʢʝʡʩʠ 4 ʪʘ 5  ʜʦʩʷʛʣʠ ʚʪʨʘʪ ʫ 6400 ú, ʟ ʨʽʟʥʠʤ 

ʨʽʚʥʝʤ ʰʪʨʘʬʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʤʝʪʦʜ 

ʘʜʝʢʚʘʪʥʦ ʤʘʩʰʪʘʙʫʻ ʦʮʽʥʢʫ ʟʙʠʪʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʪʷʞʢʦʩʪʽ ʽʥʮʠʜʝʥʪʫ, ʢʽʣʴʢʦʩʪʽ 

ʫʨʘʟʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʽʷʤ ʩʫʙ'ʻʢʪʘ ʟʘʢʦʥʦʜʘʚʯʠʤ ʚʠʤʦʛʘʤ. 

ɼʦʜʘʪʢʦʚʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʪʦʜ ʚʨʘʭʦʚʫʻ ʜʞʝʨʝʣʦ ʟʘʛʨʦʟʠ: ʫ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʚʠʪʽʢ ʜʘʥʠʭ ʽʥʽʮʽʡʦʚʘʥʦ ʚʥʫʪʨʽʰʥʽʤ ʩʫʙôʻʢʪʦʤ (ʧʨʘʮʽʚʥʠʢʦʤ), ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʨʠʟʠʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʘʛʨʦʟ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʘʣʴʥʦʾ ʰʢʘʣʠ ʪʘ ʧʨʠʚôʷʟʢʠ ʜʦ 

ʛʨʦʰʦʚʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʦʞʣʠʚʽ ʬʽʥʘʥʩʦʚʽ ʥʘʩʣʽʜʢʠ 

ʫ ʬʦʨʤʘʪʽ, ʧʨʠʜʘʪʥʦʤʫ ʜʣʷ ʙʽʟʥʝʩ-ʨʽʰʝʥʴ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʠʥʮʠʧʘʤ ʧʨʦʟʦʨʦʩʪʽ, 

ʧʝʨʝʜʙʘʯʝʥʠʤ GDPR. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʢʦʨʝʢʪʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʫ ʨʽʟʥʠʭ ʢʦʥʪʝʢʩʪʘʭ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʡʦʛʦ 
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ʟʜʘʪʥʽʩʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʤʥʦʞʠʥʥʽ ʧʘʨʘʤʝʪʨʠ ʨʠʟʠʢʫ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʜʘʧʪʠʚʥʫ 

ʦʮʽʥʢʫ ʰʢʦʜʠ. ʄʝʪʦʜ ʧʨʠʜʘʪʥʠʡ ʜʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʷʢ 

ʝʣʝʤʝʥʪ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ 

ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʇɼ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʦʨʛʘʥʽʟʘʮʽʷʤ ʝʬʝʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚʠʤʦʛʠ GDPR ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. 

 

4.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ  

ʈʦʟʨʦʙʣʝʥʠʡ ʚ 3.2. ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ [68] 

ʚʽʜʧʦʚʽʜʘʻ ʥʘʮʽʦʥʘʣʴʥʠʤ ʪʘ ʩʚʽʪʦʚʠʤ ʧʨʘʢʪʠʢʘʤ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ 

ʙʝʟʧʝʢʦʶ. ʇʨʦʪʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʠʜʘʪʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʨʘʚʦʚʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʦʪʨʝʙʫʻ ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʪʴ ʧʝʨʝʚʽʨʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʝʪʦʜʫ ʧʨʠ ʟʤʽʥʽ 

ʚʭʽʜʥʠʭ ʫʤʦʚ, ʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʡʦʛʦ ʤʝʞʽ ʟʘʩʪʦʩʦʚʥʦʩʪʽ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʻ 

ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʡʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ ʘʙʦ ʽʥʪʝʛʨʘʮʽʾ ʚ ʽʩʥʫʶʯʽ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ. 

ɽʪʘʧ 1. ɺʠʟʥʘʯʘʻʤʦ ʜʦʢʫʤʝʥʪʠ ʫ ʷʢʠʭ ʥʘʷʚʥʽ ʇɼ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʾʭ ʚʘʞʣʠʚʦʩʪʽ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ.2.2: ʧʘʩʧʦʨʪ (1A ), 0,9vd1K = ; ʚʽʡʩʴʢʦʚʠʡ ʢʚʠʪʦʢ    ( 2A ), 0,8;vd2K =  

ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʥʘʨʦʜʞʝʥʥʷ (3A ), 0,7vd3K = ; ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʰʣʶʙ (6A ), 0,5vd6K = ; 

ʪʨʫʜʦʚʘ ʢʥʠʞʢʘ (7A ), vd7K 0,5= . ʉʫʤʘʨʥʘ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʞʣʠʚʦʩʪʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (3.21). 

3,4vd vd1 vd2 vd 3 vd6 vd7K =K +K +K +K +K = . (4.18) 

ʅʝʭʘʡ ʧʽʜ ʟʘʛʨʦʟʦʶ ʟʥʘʭʦʜʷʪʴʩʷ ʜʦʢʫʤʝʥʪʠ 1A , 3A  ʪʘ 6A , ʪʦʜʽ ʟʘ ʬʦʨʤʫʣʦʶ 

(3.21): 2,1vdr vd1 vd 3 vd6K =K +K +K = . ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʦʙʨʦʙʢʠ ʇɼ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʚʢʘʟʘʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʘʙʣʠʮʽ 2.3: Word (1B ) 0,3vʨ1K = ; Excel ( 2B ) 0,4vʨ2K = ; Access ( 3B ) 0,5vʨ3K = ; 
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çʇʨʘʮʽʚʥʠʢʠè (5B ) vʨ5K 0,7= ; çIT-Enterpriseè (7B ) 0,9vʨ7K = . ʅʝʭʘʡ ʇɼ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʇɿ 2B  ʪʘ 5B Ȣ ɸʥʘʣʦʛʽʯʥʦ, ʟʘ ʬʦʨʤʫʣʦʶ (3.21), ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʠ vK  ʪʘ vrK  ʜʣʷ ʇɿ ʦʙʨʦʙʢʠ ʇɼ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ 2,8vʨK =  ʪʘ 

1,1vʨrK = Ȣ ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ 

maxR  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (3.22): 

2,1 1,1
0,52

3,4 2,8

vdr vpr

max

vd vp

K +K
R =

K +K

+
= =

+
 (4.19) 

ʇʨʦʪʝ, ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʟʘʭʠʩʪʫ ʇɼ, ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ɸʉ ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʝʢʠ ʇɼ, ʽʩʥʫʶʯʽ ʟʘʛʨʦʟʠ ʟʘʭʠʩʪʫ ʇɼ ʪʘ ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ 

ʾʤ ʨʽʚʝʥʴ ʨʝʘʣʽʟʘʮʽʾ.  

ɽʪʘʧ 2. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʙʝʟʧʝʢʠ. ʂʦʞʝʥ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ ʚ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʨʝʛʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʨʠʟʠʢʫ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 0,2. ʅʝʭʘʡ ʚ ɸʉ ʥʘʷʚʥʽ 3 ʤʝʭʘʥʽʟʤʠ ʙʝʟʧʝʢʠ (iD , i=1õ3), ʪʦʜʽ 

ʩʫʤʘʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (3.23)  3 0,2 0,6mK = ³ = . 

ɽʪʘʧ 3. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʞʣʠʚʠʭ ʟʘʛʨʦʟ ʟʘʭʠʩʪʫ ʇɼ ʧʨʠ 

ʦʙʨʦʙʮʽ ɹʇɼ ʚ ɸʉ. ʇʝʨʝʣʽʢ ʮʠʭ ʟʘʛʨʦʟ (F) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʤʝʪʦʜʦʤ 

ʘʥʘʣʽʟʫ ʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʇɼ ʚ ɹʇɼ. ʅʝʭʘʡ, ʚ ʧʨʠʢʣʘʜʽ ʚʠʟʥʘʯʝʥʦ ʟʘʛʨʦʟʠ ʟ 

çʥʠʟʴʢʠʤʠè ʪʘ çʩʝʨʝʜʥʽʤʠè ʨʽʚʥʷʤʠ, ʪʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ (2.82) 0,6,riv_zagP =  

ʪʦʜʽ ʟʛʽʜʥʦ ʟ (3.24) [68]: 

0,6 0,52 0,31
corrzag riv_zag maxR =P ×R = ³ =  (4.20) 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ 
corrzagR , ʚʠʟʥʘʯʠʤʦ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽʥʪʝʨʚʘʣ ï ʚ ʤʝʞʘʭ ʷʢʦʛʦ 

ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʨʝʘʣʴʥʠʡ ʨʠʟʠʢ ʟʘʭʠʩʪʫ ʇɼ. ɺʝʩʴ ʽʥʪʝʨʚʘʣ ( )min maxI I ,IÍ  ʟʛʽʜʥʦ 

ʪʘʙʣʠʮʽ 2.4 ʧʦʜʽʣʝʥʦ ʥʘ ʧʽʜʽʥʪʝʨʚʘʣʠ [0õ0,1], [0,1õ0,3], [0,3õ0,6], [0,6õ0,8], [0,8õ1]. 

ɽʪʘʧ 4. ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ ʚʽʜ ʚʠʪʦʢʫ ʇɼ (ʯʠ ɹʇɼ ʚ 

ɸʉ) ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʢʽʣʴʢʽʩʥʠʤʠ, ʪʘʢ ʽ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʆʩʢʽʣʴʢʠ 

0,31,
corrzagR =  ʪʦ ʟʛʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʘʥʘʣʽʟʫ ʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʇɼ ʚ ɹʇɼ, 
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ʘ ʩʘʤʝ ʪʘʙʣʠʮʽ 2.4, ʥʘʚʝʜʝʥʦ ʰʢʘʣʠ ʧʦʢʘʟʥʠʢʽʚ ʚʝʣʠʯʠʥ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ: 

ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽʥʪʝʨʚʘʣ ʨʠʟʠʢʫ ʤʦʞʣʠʚʦʛʦ ʚʠʪʦʢʫ ʇɼ ï [0,31õ0,6]; ʛʨʦʰʦʚʠʡ 

ʝʢʚʽʚʘʣʝʥʪ ʨʠʟʠʢʫ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ ï (1000õ10000 $); ʙʘʣʴʥʘ ʦʮʽʥʢʘ ʨʠʟʠʢʫ 

ʚʪʨʘʪʠ ʇɼ ï 3 ʙʘʣʠ. 

ɽʪʘʧ 5. ɺʠʟʥʘʯʠʤʦ ʢʦʨʝʢʮʽʶ ʡʤʦʚʽʨʥʦʩʪʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ         

( ʉ_corrR ) ʟʘ ʬʦʨʤʫʣʦʶ (3.25). ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʉ_corrR , ʜʝ ( )min maxI I ,IÍ ,  

(0,31 0,6)IÍ · : (0,31 (0,6 0,31) (1 0,6)) 0,426ʉ_corrR = + - ³ - =. 

ɼʘʥʠʡ ʽʥʪʝʨʚʘʣ ʚʠʪʦʢʫ ʇɼ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʙʠʪʢʘʤʠ ʚ ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ 

ʥʘ ʨʽʚʥʽ  G ( )min maxG ,GÍ   GÍ(1000 õ 10000 $). ʊʘʢʠʤ ʯʠʥʦʤ ʡʤʦʚʽʨʥʽ ʟʙʠʪʢʠ ʚ 

ʛʨʦʰʘʭ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (3.26): 

1000 (10000 1000) 0,426 4834gR = + - ³ =$ (4.21) 

ɽʪʘʧ 6. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʇɼ ʚ ɹʇɼ, ʤʦʞʥʘ 

ʩʬʦʨʤʫʚʘʪʠ ʢʽʥʮʝʚʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʩʪʘʥ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʇɼ ʚ ʢʦʥʢʨʝʪʥʽʡ ɸʉ. ɸ 

ʦʪʞʝ, ʤʦʞʥʘ ʥʘʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʩʪʘʥʫ, ʘ ʩʘʤʝ ʯʝʨʝʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ ʪʘʙʣʠʮʽ 2.6. 

ʆʩʢʽʣʴʢʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʨʠʟʠʢ ʚʠʪʦʢʫ ʇɼ ʫ 3 ʙʘʣʠ, ʪʦ ʟʛʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ 2.6, ʚ ɸʉ 

ʥʝʦʙʭʽʜʥʦ ï ʚʠʢʦʨʠʩʪʘʪʠ ʊɿɯ/ʂɿɯ (ʪʝʭʥʽʯʥʠʡ ʪʘ/ʘʙʦ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ɿɯ). ʊʘʢʠʤ 

ʯʠʥʦʤ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ ʟʘʭʠʩʪʫ ʇɼ ʫ ɹʇɼ ʚ ɸʉ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʢʣʘʜʽ.  

ɺʝʨʠʬʽʢʘʮʽʷ ʤʝʪʦʜʫ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʝʨʠʬʽʢʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ 

ʙʫʣʦ ʦʙʨʘʥʦ 2 ʚʠʧʘʜʢʠ ʟ ʥʘʩʪʫʧʥʠʤʠ ʫʤʦʚʘʤʠ [68]: 

1) ʇɼ (̔A) ʦʙʨʦʙʣʷʶʪʴʩʷ ʇɿ 2B  ʪʘ 5B  ʧʨʠ 3,4vdK = ; 2,8vpK = ; 1,1vprK = ;  

0,6mK = , 0,6riv_zagP = ȟ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.2. 

2) ʇɼ ( A̔ ) ʦʙʨʦʙʣʷʶʪʴʩʷ ʇɿ 2B , 5B  ʪʘ 7B  ʧʨʠ  3,4vdK = ; 2,8vpK = ; 

1,1;vprK = 0,6mK = , 1riv_zagP = , ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.3. 
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ʊʘʙʣʠʮʷ 4.2 

ʈʝʟʫʣʴʪʘʪʠ ʚʝʨʠʬʽʢʘʮʽʾ 1-ʛʦ ʚʠʧʘʜʢʫ 

ɼʦʢʫʤʝʥʪʠ vdrK  maxR  
corrzagR  ɯʥʪʝʨʚʘʣ ɹʘʣʠ 

ɻʨʦʰʦʚʠʡ  

ʝʢʚʽʚʘʣʝʥʪ ʉ_corrR  gR  

6A  0,5 0,26 0,15 0,11 õ 0,3 2 100-1000$ 0,186 267,4 

é é é é é é é é é 

1A  0,9 0,32 0,19 0,11 õ 0,3 2 100-1000$ 0,186 267,4 

1A , 6A  1,4 0,40 0,24 0,11 õ 0,3 2 100-1000$ 0,186 267,4 

é é é é é é é é é 

1A , 2A  1,7 0,45 0,27 0,11 õ 0,3 2 100-1000$ 0,186 267,4 

2A , 3A , 6A  2 0,50 0,30 0,11 õ 0,3 2 100-1000$ 0,186 267,4 

é é é é é é é é é 

1A , 2A , 3A   2,4 0,56 0,34 0,31 õ 0,6 3 

1000-

10000$ 0,426 4834 

2A , 3A , 6A , 7A  2,5 0,58 0,35 0,31 õ 0,6 3 

1000-

10000$ 0,426 4834 

é é é é é é é é é 

1A , 2A , 3A , 6A  2,9 0,65 0,39 0,31 õ 0,6 3 

1000-

10000$ 0,426 4834 

é é é é é é é é é 

1A , 2A , 3A , 6A , 

7A  3,4 0,73 0,44 0,31 õ 0,6 3 

1000-

10000$ 0,426 4834 
 

ʊʘʙʣʠʮʷ 4.3 

ʈʝʟʫʣʴʪʘʪʠ ʚʝʨʠʬʽʢʘʮʽʾ 2-ʛʦ ʚʠʧʘʜʢʫ 

ɼʦʢʫʤʝʥʪʠ vdrK  maxR  
corrzagR  ɯʥʪʝʨʚʘʣ 

ɹʘʣ

ʠ 

ɻʨʦʰʦʚʠʡ  

ʝʢʚʽʚʘʣʝʥʪ 
ʉ_corrR  gR  

6A  0,5 0,40 0,40 0,31 õ 0,6 3 1000-10000$ 0,426 4834 

é é é é é é é é é 

1A  0,9 0,47 0,47 0,31 õ 0,6 3 1000-10000$ 0,426 4834 

1A , 6A  1,4 0,55 0,55 0,31 õ 0,6 3 1000-10000$ 0,426 4834 

é é é é é é é é é 

1A , 2A  1,7 0,60 0,60 0,31 õ 0,6 3 1000-10000$ 0,426 4834 

2A , 3A , 6A  2 0,65 0,65 0,31 õ 0,6 3 1000-10000$ 0,426 4834 

é é é é é é é é é 

1A , 2A , 3A  2,4 0,71 0,71 0,61 õ 0,8 4 10000-100000$ 0,686 71740 

2A , 3A , 6A , 7A  2,5 0,73 0,73 0,61 õ 0,8 4 10000-100000$ 0,686 71740 

é é é é é é é é é 

1A , 2A , 3A , 6A  2,9 0,79 0,79 0,61 õ 0,8 4 10000-100000$ 0,686 71740 

é é é é é é é é é 

1A , 2A , 3A , 6A , 

7A  3,4 0,87 0,87 0,81 õ 1 5 

100000-

1000000$ 0,426 897400 
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ʄʝʪʦʜ ʙʫʣʦ ʘʧʨʦʙʦʚʘʥʦ ʥʘ ʜʚʦʭ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʘʭ, ʱʦ ʦʭʦʧʣʶʚʘʣʠ ʨʽʟʥʽ 

ʢʦʤʙʽʥʘʮʽʾ ʪʠʧʽʚ ʜʦʢʫʤʝʥʪʽʚ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʢʽʣʴʢʦʩʪʽ ʨʝʘʣʽʟʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʪʘ ʨʽʚʥʽʚ ʟʘʛʨʦʟ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʪʘʙʣʠʮʷʭ 4.2 ʪʘ 4.3, ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʪʘʢʽ 

ʢʣʶʯʦʚʽ ʚʠʩʥʦʚʢʠ: 

ʄʝʪʦʜ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʠ ʟʤʽʥʽ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʋ ʢʦʞʥʦʤʫ ʟ 

ʚʘʨʽʘʥʪʽʚ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʩʪʫ ʨʠʟʠʢʫ ʚ ʤʽʨʫ ʟʤʝʥʰʝʥʥʷ 

ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʘʛʦʤʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʩʫʤʘʨʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʛʦʤʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʥʰ ʥʘʜʽʡʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʩʫʪʪʻʚʦ 

ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʫ. 

ʄʝʪʦʜ ʢʦʨʝʢʪʥʦ ʚʠʟʥʘʯʘʻ ʽʥʪʝʨʚʘʣʠ ʨʠʟʠʢʫ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʟʙʠʪʢʠ. ʋ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʚ ʙʽʣʴʰʦʩʪʽ ʢʦʤʙʽʥʘʮʽʡ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 

ʽʥʪʝʨʚʘʣʫ [0,11 õ 0,3], ʱʦ ʚʽʜʧʦʚʽʜʘʻ 2 ʙʘʣʴʥʽʡ ʦʮʽʥʮʽ ʪʘ ʥʝʟʥʘʯʥʠʤ ʛʨʦʰʦʚʠʤ 

ʚʪʨʘʪʘʤ (100ï1000 $). ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʦʙʨʦʙʢʠ, 

ʨʠʟʠʢ ʧʦʩʣʽʜʦʚʥʦ ʟʨʦʩʪʘʻ ð ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ (3 ʙʘʣʠ, ʜʦ 10 000 $) ʜʦ ʚʠʩʦʢʦʛʦ (4ï5 

ʙʘʣʽʚ, ʧʦʥʘʜ 100 000 $). 

ɺʠʷʚʣʝʥʦ ʢʨʠʪʠʯʥʽ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 4.3, ʧʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʩʫʤʘʨʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʛʦʤʦʩʪʽ (ʜʦ 3,4) ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʟʘʛʨʦʟ, ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʧʝʨʝʭʦʜʠʪʴ ʚ ʽʥʪʝʨʚʘʣ 

[0,81 õ 1], ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʠʯʥʦʤʫ ʨʽʚʥʶ ʚʪʨʘʪ (5 ʙʘʣʽʚ, ʧʦʥʘʜ 100 000 $). ʎʝ 

ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʛʨʘʥʠʯʥʽ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʠʟʠʢʫ ʇɼ ʚ ɸʉ ʽ 

ʬʦʨʤʫʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂɿɯ/ʊɿɯ. 

 

4.3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ 

ʢʨʠʪʠʯʥʦʩʪʽ ʫ ʨʘʟʽ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ  

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ [80] ʻ ʣʠʰʝ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʡʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 
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ʚʠʷʚʠʪʠ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ ʤʝʪʦʜʫ, ʧʝʨʝʚʽʨʠʪʠ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʮʝʥʘʨʽʾ ʚʠʪʦʢʽʚ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʡʦʛʦ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʚʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ʆʩʢʽʣʴʢʠ ʢʨʠʪʠʯʥʽʩʪʴ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ  ʪʘʢʠʭ ʷʢ ʪʠʧ ʜʘʥʠʭ, ʦʙʩʷʛ, ʢʦʥʪʝʢʩʪ ʚʠʪʦʢʫ, ʧʦʪʝʥʮʽʡʥʽ 

ʥʘʩʣʽʜʢʠ ʜʣʷ ʩʫʙôʻʢʪʽʚ ʜʘʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ  ʚʘʞʣʠʚʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʤʝʪʦʜ 

ʚʨʘʭʦʚʫʻ ʮʽ ʘʩʧʝʢʪʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʙôʻʢʪʠʚʥʫ ʪʘ 

ʦʙˇʨʫʥʪʦʚʘʥʫ ʦʮʽʥʢʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʡʦʛʦ 

ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʚʠʷʚʣʝʥʥʷ ʦʙʤʝʞʝʥʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʨʦʙʦʪʫ ʤʝʭʘʥʽʟʤʽʚ 

ʢʦʨʝʣʷʮʽʾ ʧʦʜʽʡ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʩʫʤʘʨʥʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʽʚ ʢʨʠʪʠʯʥʦʩʪʽ 

ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʜʝʢʽʣʴʢʦʭ ɯʇʂʉ ʥʘ ʧʨʠʢʣʘʜʽ [80]. 

ʅʝʭʘʡ A, B, C, D ʪʘ E ï ̔ ʜʝʥʪʠʬʽʢʘʪʦʨʠ ʽʥʮʠʜʝʥʪʽʚ, ʜʝ ɸ ï ɿʤʽʥʘ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʚ ʩʝʨʚʝʨʥʽʡ, ɺ ï ʄʝʨʝʞʝʚʘ ʘʪʘʢʘ ʚʽʜʤʦʚʘ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʽ, ʉ ï ʂʨʘʜʽʞʢʘ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ, D ï ɿʣʘʤ ʤʝʨʝʞʽ ʧʦʨʫʰʥʠʢʦʤ, ɽ ï ʇʦʚʽʥʴ. 

ʉʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʠʥʠ ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʢʦʞʥʦʤʫ ʟ ʥʠʭ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʷʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʮʠʤʠ ɯʇʂʉ. 

ʊʘʢ, ʟʤʽʥʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚ ʩʝʨʚʝʨʥʽʡ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʦʶ ʤʥʦʞʠʥʦʶ 

ʦʮʽʥʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ: ={
A

L TRï
1L ;DVFï

2L ;OSï
4L ;OLEDï

5L ;DDI ï
10L ;CRTï 

11L ;CRPï
12L }. ɸʥʘʣʦʛʽʯʥʦ ʜʣʷ ʤʝʨʝʞʝʚʦʾ ʘʪʘʢʠ ʚʽʜʤʦʚʘ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʽ: ={

B
L TR

ï1L ; DVFï 2L ; OSï 4L ; OLEDï 5L ; Fï 9L ; DDI ï10L ; CRTï 11L ; CRPï12L ; DVChS

ï
15L }. ɼʣʷ ʢʨʘʜʽʞʢʘ ʦʙʣʘʜʥʘʥʥʷ ʽ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ: ={

C
L DVFï

2L ; OSï
4L ; OLED

ï 5L ; Fï 9L ; DDI ï10L ; DVChSï15L } . ɿʣʘʤ ʤʝʨʝʞʽ ʧʦʨʫʰʥʠʢʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʤʥʦʞʠʥʦʶ ={
D

L TRï
1L ; DVFï

2L ; OSï
4L ; Fï

9L ; CRTï
11L ; CRPï

12L ;DVChSï 

15L }. ɯ ʦʩʪʘʥʥʽʡ ɯʇʂʉ - ʧʦʚʽʥʴ: ={
E

L TRï1L ; DVFï 2L ; GSï 3L ; OLEDï 5L ; RTLH

ï 7L ; Fï 9L ; DDI ï10L ; RTLHï 7L ; CRPï12L } . 

ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʤʦʜʝʣʴʦʚʘʥʽ ɯʇʂʉ ʽ 

ʧʨʦʚʝʜʝʥʘ ʾʭ ʦʮʽʥʢʘ ʚ ʯʽʪʢʽʡ ʽ ʥʝʯʽʪʢʽʡ ʬʦʨʤʽ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.4. 
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ʊʘʙʣʠʮʷ 4.4. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ɯʇʂʉ 

ɯʇʂʉ ʈʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʅʏ 

A 60 ʙʘʣʽʚ ʘʙʦ 0,6 0/0,4; 1/0,6; 0/0,8 

B 80 ʙʘʣʽʚ ʘʙʦ 0,8 0/0,6; 1/0,8; 0/1 

C 30 ʙʘʣʽʚ ʘʙʦ 0,3 0/0,1;1/0,3;0/0,5 

D 40 ʙʘʣʽʚ ʘʙʦ 0,4 0/0,2; 1/0,4; 0/0,6 

E 50 ʙʘʣʽʚ ʘʙʦ 0,5 0/0,3; 1/0,5; 0/0,7 

 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ɯʇʂʉ ʝʢʩʧʝʨʪʦʤ ʙʫʣʘ ʦʙʨʘʥʘ ʢʨʘʜʽʞʢʘ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʚ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʦʙʠʪʴʩʷ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. ɼʘʣʽ ʚʠʟʥʘʯʘʻʤʦ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʜʽʷʤʠ, ʧʨʠʯʦʤʫ ʉ ï ʦʩʥʦʚʥʠʡ ɯʇʂʉ, ɸ,B,D,E ï 

ʟʘʣʝʞʥʽ. ʊʦʜʽ: 
1= =ʉ ʦʩʥLCS LCS LCS, 

2 2= =ɸ ʟʘʣLCS LCS LCS, 
3 3= =ɺ ʟʘʣLCS LCS LCS

, 
4 4= =D ʟʘʣLCS LCS LCS, 

5 5= =E ʟʘʣLCS LCS LCS. ʈʦʟʨʘʭʫʻʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ 

ʜʣʷ ʦʙʨʘʥʠʭ ʟʘʣʝʞʥʠʭ ʧʦʜʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʨʘʟ: 

| ( ) |

| |
= =

ʦʩʥ ʟʘʣ2
12 Cɸ IKS IKSK = K = K 2

2

ʦʩʥ ʟʘʣ

ʟʘʣ

L L

L

| ( ) | 4

| | 7
= =C D

D

L L

L
, 

| ( ) | 6 2

| | 9 3
= = =

ʦʩʥ ʟʘʣ3
13 C B IKS IKSK = K = K C B

B

L L

L
, 

| ( ) | 4

| | 7
= =

ʦʩʥ ʟʘʣ4
14 C D IKS IKSK = K = K C A

A

L L

L
 , 

| ( ) | 3

| | 8
= =

ʦʩʥ ʟʘʣ5
15 C E IKS IKSK = K = K C E

E

L L

L
. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʘʭʦʚʘʥʽ ʚʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʜʘʥʦʛʦ ʥʘʙʦʨʫ ʟ 5-

ʪʠ ɯʇʂʉ. ʈʦʟʨʘʭʫʻʤʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʦʢʨʝʤʠʤʠ ɯʇʂʉ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʬʦʨʤʫʣʦʶ: 

=ʩʝʨ 1 2 3 4 5

1
LCS ( LCS + LCS + LCS + LCS + LCS )

5
=  (1/5)*({0/0,1; 1/0,3; 0/0,5} + 
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{0/0,2; 1/0,6; 0/0,8} + {0/0,6; 1/0,8;  0/1} + {0/0,2; 1/0,4; 0/0,6} + {0/0,3; 1/0,5; 0/0,7}) 

= (1/5)({0/0,3; 0/0,7; 0/0,9; 0/0,5; 1/0,9; 0/1,1; 0/0,7; 0/1,1; 0/1,3}+{0/0,6; 1/0,8;  0/1} 

+ {0/0,2; 1/0,4; 0/0,6} + {0/0,3; 1/0,5; 0/0,7}) = (1/5)({0/0,7; 1/0,9; 0/1,1}+{0/0,6; 

1/0,8;  0/1} + {0/0,2; 1/0,4; 0/0,6} + {0/0,3; 1/0,5; 0/0,7}) = (1/5)({0/1,3; 0/1,5; 0/1,7; 

0/1,5; 1/1,7; 0/1,9; 0/1,7; 0/1,9;  0/2,1}+{0/0,2; 1/0,4; 0/0,6} + {0/0,3; 1/0,5; 0/0,7}) = 

(1/5)({0/1,5; 1/1,7; 0/1,9}+{0/0,2; 1/0,4; 0/0,6} + {0/0,3; 1/0,5; 0/0,7}) = (1/5)({0/1,5; 

1/1,7; 0/1,9}+{0/0,2; 1/0,4; 0/0,6} + {0/0,3; 1/0,5; 0/0,7}) = (1/5)( {0/1,7; 0/1,9; 0/2,1; 

0/1,9; 1/2,1; 0/2,3; 0/2,1; 0/2,3; 0/2,5}+ {0/0,3; 1/0,5; 0/0,7}) = (1/5)({0/1,9; 1/2,1; 

0/2,3}+ {0/0,3; 1/0,5; 0/0,7}) = (1/5)({0/2,2; 0/2,4; 0/2,6; 0/2,4; 1/2,6; 0/2,8; 0/2,6; 

0/2,8; 0/3}) = (1/5)({0/2,4; 1/2,6; 0/2,8}) = {0/0,48; 1/0,52; 0/0,56} ʘʙʦ ʧʽʩʣʷ 

ʜʝʬʘʟʠʬʽʢʘʮʽʾ =ʩʝʨLCS 0,52ʘʙʦ 52 ʙʘʣʠ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʱʦʜʦ 

ʦʢʨʝʤʦʛʦ ʘʩʧʝʢʪʫ, ʟʘʟʚʠʯʘʡ ʧʦ ʷʢʽʡʩʴ ʦʢʨʝʤʽʡ ʥʘʡʚʘʞʣʠʚʽʰʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ 

ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʭʘʥʽʟʤ ʢʦʨʝʣʷʮʽʾ. ʅʘʜʘʣʽ ʙʫʜʝʤʦ ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʢʠ 

ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʧʘʨʘʪ ʟʚʠʯʘʡʥʦʾ (ʯʽʪʢʦʾ) ʘʨʠʬʤʝʪʠʢʠ. 

ɺʠʟʥʘʯʠʤʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʧʦʪʦʯʥʦʾ ʩʠʪʫʘʮʽʾ ʟʘ ʚʠʨʘʟʦʤ: 

5

1

2

1
( * )

5 =

= + =ä ʦʩʥ ʟʘʛi

ʂ

ʩʝʨ IKS IKS i

i

LCS LCS K LCS  (1/5)* (0,3 + (4/7)*0,6) + (2/3)*0,8 + 

(4/7)*0,4 + (3/8)*0,5) = 0,32 ʘʙʦ 32 ʙʘʣʠ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. 

ʗʢ ʙʘʯʠʤʦ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʽʥʮʠʜʝʥʪʘʤʠ ʤʝʥʰʝ ʥʽʞ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʢʦʥʢʨʝʪʥʦʛʦ 

ʘʩʧʝʢʪʫ ʱʦʜʦ ʦʮʽʥʢʠ ʚʧʣʠʚʫ, ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ï ʟʙʝʨʝʞʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʦʡ ʚʧʣʠʚ, ʱʦ ʧʦʨʦʜʞʫʻ 

ʧʦʨʫʰʝʥʥʷ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝ ʚʨʘʭʦʚʘʥʦ. ɼʣʷ 

ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʚʽʨʠʤʦ ʢʦʨʝʢʪʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʧʦʜʘʯʽ ʫ ʚʠʛʣʷʜʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʨʽʚʥʽʚ ʢʨʠʪʠʯʥʦʩʪʽ ʚʩʽʭ ʚʠʷʚʣʝʥʠʭ 

ʽʥʮʠʜʝʥʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ 0 ʽ 1 [80] (ʪʘʙʣ. 4.5 ʪʘ ʪʘʙʣ. 4.6). 
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ʊʘʙʣʠʮʷ 4.5 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ɯʇʂʉ 

ɯʇʂʉ ʈʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʅʏ 

A 0 0/0; 1/0; 0/0,2 

B 0 0/0; 1/0; 0/0,2 

C 0 0/0; 1/0; 0/0,2 

D 0 0/0; 1/0; 0/0,2 

E 0 0/0; 1/0; 0/0,2 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʢʦʣʠ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʚʩʽʭ ɯʇʂʉ ʙʫʜʝ 0 ʙʘʣʽʚ, ʪʦ=ʩʝʨLCS  

=ʂ

ʩʝʨLCS 0. 

ʊʘʙʣʠʮʷ 4.6 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ɯʇʂʉ 

ɯʇʂʉ ʈʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʅʏ 

A 100 ʙʘʣʽʚ ʘʙʦ 1 0/0,8; 1/1; 0/1 

B 100 ʙʘʣʽʚ ʘʙʦ 1 0/0,8; 1/1; 0/1 

C 100 ʙʘʣʽʚ ʘʙʦ 1 0/0,8; 1/1; 0/1 

D 100 ʙʘʣʽʚ ʘʙʦ 1 0/0,8; 1/1; 0/1 

E 100 ʙʘʣʽʚ ʘʙʦ 1 0/0,8; 1/1; 0/1 

 

ʈʦʟʨʘʭʫʻʤʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʨʝʣʷʮʽʾ ʽʥʮʠʜʝʥʪʽʚ ʚ ʚʠʧʘʜʢʫ ʢʦʣʠ ʚʩʽ ɯʇʂʉ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʢʨʠʪʠʯʥʽʩʪʴ. 

=ʩʝʨ 1 2 3 4 5

1
LCS ( LCS + LCS + LCS + LCS + LCS )

5
= 1/5(1+1+1+1+1) = 1 ʘʙʦ 100 ʙʘʣʽʚ.  

ɿ ʚʨʘʭʫʚʘʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʾ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ:  

5

1

2

1
( * )

5 =

= + =ä ʦʩʥ ʟʘʛi

ʂ

ʩʝʨ IKS IKS i

i

LCS LCS K LCS  (1/5)* (1 + (4/7)*1) + (2/3)*1 + (4/7)*1 + 

(3/8)*1) = 0,64 ʘʙʦ 64 ʙʘʣʠ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ʗʢ ʚʠʜʥʦ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʮʽʣʢʦʤ ʢʦʨʝʢʪʥʽ ʽ ʥʝ ʚʠʭʦʜʷʪʴ ʟʘ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ 

[ ]0; 1 . ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʢʦʨʝʢʪʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ 
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ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʾ ʢʦʨʝʣʷʮʽʾ 

ʽʥʮʠʜʝʥʪʽʚ. 

ʈʦʟʨʘʭʫʻʤʦ ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʦʢʨʝʤʠʤʠ ɯʇʂʉ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʬʦʨʤʫʣʦʶ: 

54

5

1

)
=

= +ä Ôʩʫʤ i i

i i=i+1

LCS LCS LCS (1- LCS= 0,5 + 0,3 ((1-0,6)(1-0,8)(1-0,4)(1-0,5)) 

+ 0,6 ((1-0,8)(1-0,4)(1-0,5)) + 0,8((1-0,4)(1-0,5)) + 0,4 (1-0,5) = 0,5 + 0,0072 + 0,036 

+ 0,24 + 0,2 = 0,9832 ʘʙʦ 98 ʙʘʣʽʚ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. 

ɿʘʩʪʦʩʫʻʤʦ ʤʝʭʘʥʽʟʤ ʢʦʨʝʣʷʮʽʾ ʽʥʮʠʜʝʥʪʽʚ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ 

ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʷ ʚʥʘʩʣʽʜʦʢ ʾʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ. ɺʠʟʥʘʯʠʤʦ 

ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʧʦʪʦʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʧʨʠʯʦʤʫ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ 

ʟʘʩʪʦʩʫʻʤʦ ʪʘʢʽ ʞ ʷʢ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʨʠʢʣʘʜʽ, ʪʦʙʪʦ: 
12K =

4

7
, 

13

2
K =

3
, 

14

4
K =

7
 , 

15

3
K =

8
, ʘ ʚʭʽʜʥʽ ʜʘʥʽ ʟ ʪʘʙʣ. 4.4. ɺʽʜʧʦʚʽʜʥʦ * ,=K

2 12 2LCS K LCS  K

3 13 3LCS = K * LCS ,

K

4 14 4LCS = K * LCS , 5 5 5*=K

1LCS K LCS  ʽ .K

1 1LCS = LCS  ʆʪʞʝ, 

54

1

)
=

= +ä Ô
K K K K

ʩʫʤ 5 ʽ ʽ

i i=i+1

LCS LCS LCS (1- LCS  = (3/8)0,5 + 0,3((1-(4/7)0,6)(1-(2/3)0,8)(1-

(4/7)0,4)(1-(3/8)0,5)) + (4/7)0,6 ((1-(2/3)0,8)(1-(4/7)0,4)(1-(3/8)0,5)) + (2/3)0,8((1-

(4/7)0,4)(1-(3/8)0,5)) + (4/7)0,4(1-(3/8)0,5) =  0,1875 + 0,0577 + 0,1003 + 0,3343 + 

0,1857 = 0,8655 ʘʙʦ 87 ʙʘʣʽʚ ʟʘ 100-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ʗʢ ʙʘʯʠʤʦ, ʩʫʤʘʨʥʝ 

ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʽʥʮʠʜʝʥʪʘʤʠ ʤʝʥʰʝ ʥʽʞ 

ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ, ʱʦ ʪʘʢʦʞ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʘʩʧʝʢʪʫ ʱʦʜʦ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ, ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ï ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʦʡ ʚʧʣʠʚ, ʱʦ ʧʦʨʦʜʞʫʻ ʧʦʨʫʰʝʥʥʷ ʽʥʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝ ʚʨʘʭʦʚʘʥʦ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʧʝʨʝʚʽʨʠʤʦ ʢʦʨʝʢʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʧʦʜʘʯʽ ʫ ʚʠʛʣʷʜʽ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʨʽʚʥʽʚ ʢʨʠʪʠʯʥʦʩʪʽ ʚʩʽʭ ʚʠʷʚʣʝʥʠʭ ʽʥʮʠʜʝʥʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ 0 ʽ 1 

(ʪʘʙʣ. 4.5 ʪʘ ʪʘʙʣ. 4.6 ʚʽʜʧʦʚʽʜʥʦ). ʆʯʝʚʠʜʥʦ, ʱʦ ʢʦʣʠ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʚʩʽʭ 
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ɯʇʂʉ ʙʫʜʝ 0 ʙʘʣʽʚ, ʪʦ=ʩʫʤLCS  =ʂ

ʩʫʤLCS 0. 

ʈʦʟʛʣʷʥʝʤʦ ʩʠʪʫʘʮʽʶ, ʷʢʘ ʚʠʥʠʢʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʮʠʜʝʥʪʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʢʨʠʪʠʯʥʽʩʪʶ. ʈʦʟʨʘʭʫʻʤʦ ʩʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʨʝʣʷʮʽʾ ʽʥʮʠʜʝʥʪʽʚ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ: 

54

5

1

)
=

= +ä Ôʩʫʤ i i

i i=i+1

LCS LCS LCS (1- LCS= 1 + 1 ((1-1)(1-1)(1-1)(1-1)) + 1((1-1)(1-

1)(1-1)) + 0,8((1-1)(1-1)) + 1(1-1) = 1 ʘʙʦ 100 ʙʘʣʽʚ.  ɿ ʚʨʘʭʫʚʘʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʾ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ:  

54

1 2

)
=

= +ä Ô
K K K K

ʩʫʤ 5 ʽ ʽ

i i=

LCS LCS LCS (1- LCS = (3/8) + (1-(4/7))(1-(2/3))(1-(4/7))(1-(3/8)) + 

(4/7)(1-(2/3))(1-(4/7))(1-(3/8)) + (2/3)(1-(4/7))(1-(3/8)) + (4/7)(1-(3/8)) =  0,375 + 

0,038265 + 0,05102 + 0,178571 + 0,357143 = 1 ʘʙʦ 100 ʙʘʣʽʚ ʟʘ 100-ʙʘʣʴʥʦʶ 

ʰʢʘʣʦʶ. ʗʢ ʚʠʜʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʧʨʠ ʚʠʟʥʘʯʝʥʽ ʩʝʨʝʜʥʴʦʛʦ 

ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ, ʮʽʣʢʦʤ ʢʦʨʝʢʪʥʽ ʽ ʥʝ ʚʠʭʦʜʷʪʴ ʟʘ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ 

[0;  1], ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ 

ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʡʦʛʦ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ, ʢʦʨʝʢʪʥʽʩʪʴ ʪʘ 

ʧʨʘʢʪʠʯʥʫ ʧʨʠʜʘʪʥʽʩʪʴ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʙʫʣʘ 

ʧʨʠʜʽʣʝʥʘ ʧʝʨʝʚʽʨʮʽ ʟʜʘʪʥʦʩʪʽ ʤʝʪʦʜʫ ʚʨʘʭʦʚʫʚʘʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʽʥʮʠʜʝʥʪʘʤʠ 

ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʡʦʛʦ ʧʦʚʝʜʽʥʮʽ ʧʨʠ ʟʤʽʥʽ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [80]. 

ʇʨʦʚʝʜʝʥʽ ʦʙʯʠʩʣʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ, 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʽʥʮʠʜʝʥʪʘʤʠ, ʻ ʟʘʚʠʱʝʥʠʤ ʧʦʨʽʚʥʷʥʦ 

ʟ ʨʝʟʫʣʴʪʘʪʦʤ, ʦʪʨʠʤʘʥʠʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʨʝʣʷʮʽʡʥʦʾ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ. ʎʝ 

ʜʝʤʦʥʩʪʨʫʻ ʚʘʞʣʠʚʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʽʥʮʠʜʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʩʠʪʫʘʮʽʾ ʟ ʬʦʢʫʩʦʤ ʥʘ ʦʢʨʝʤʠʡ ʘʩʧʝʢʪ, ʪʘʢʠʡ ʷʢ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ 

ʜʘʥʠʭ. ʉʫʤʘʨʥʠʡ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʪʘʢʦʞ ʤʘʻ ʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ 

ʢʦʨʝʣʷʮʽʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʥʫʯʢʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʜʦ ʩʧʝʮʠʬʽʢʠ ʚʧʣʠʚʫ 

ʨʽʟʥʠʭ ʽʥʮʠʜʝʥʪʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʪʠ ʧʝʨʝʦʮʽʥʢʠ ʢʨʠʪʠʯʥʦʩʪʽ ʩʠʪʫʘʮʽʾ ʫ ʨʘʟʽ 

ʜʫʙʣʶʚʘʥʥʷ ʝʬʝʢʪʽʚ ʯʠ ʚʟʘʻʤʥʦʛʦ ʧʦʩʣʘʙʣʝʥʥʷ ʚʧʣʠʚʫ ʽʥʮʠʜʝʥʪʽʚ. 
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ʄʝʪʦʜ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʫʻ ʥʘ ʛʨʘʥʠʯʥʽ ʚʠʧʘʜʢʠ: ʧʨʠ ʧʦʜʘʯʽ ʥʫʣʴʦʚʠʭ ʘʙʦ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʪʠʯʥʦʩʪʽ ʫʩʽʭ ʽʥʮʠʜʝʥʪʽʚ ʨʝʟʫʣʴʪʘʪʠ ʟʘʣʠʰʘʶʪʴʩʷ ʚ 

ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʦʛʦ ʜʽʘʧʘʟʦʥʫ [0; 1] ʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʣʦʛʽʯʥʽ ʦʯʽʢʫʚʘʥʥʷ (0 ʙʘʣʽʚ ï 

ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʨʦʟʠ, 100 ʙʘʣʽʚ ï ʢʨʠʪʠʯʥʘ ʩʠʪʫʘʮʽʷ). ʈʝʘʣʽʟʦʚʘʥʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ï ʷʢ ʫ ʥʝʯʽʪʢʽʡ, ʪʘʢ ʽ ʚ ʯʽʪʢʽʡ ʬʦʨʤʽ ï ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʪʦʯʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʧʨʘʚʠʣʴʥʫ ʨʦʙʦʪʫ ʧʽʜ ʯʘʩ ʘʛʨʝʛʘʮʽʾ, 

ʜʝʬʘʟʠʬʽʢʘʮʽʾ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʽʜʪʚʝʨʜʠʣʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ. ʁʦʛʦ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʱʦʜʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʽʥʮʠʜʝʥʪʠ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʯʝʨʝʟ ʫʨʘʭʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʘʙʦ ʚʘʛʦʤʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 

4.4. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʨʝʘʣʽʟʘʮʽʾ 

ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ 

ʘʣʛʦʨʠʪʤʽʯʥʝ ʥʘʧʦʚʥʝʥʥʷ ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʦʚʝʜʽʥʢʫ ʢʦʞʥʦʛʦ ʟ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʝʪʘʧʽ ʧʦʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʥʦʾ 

ʤʦʜʝʣʽ. ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʟʘʜʘʻ ʟʘʛʘʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ 

ʤʽʞ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʙʣʦʢʘʤʠ, ʦʜʥʘʢ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʽʻʾ ʘʨʭʽʪʝʢʪʫʨʠ ʥʘ 

ʧʨʘʮʶʶʯʝ ʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʫ ʚʠʛʣʷʜʽ 

ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʣʦʛʽʢʫ ʦʙʨʦʙʢʠ ʽʥʮʠʜʝʥʪʽʚ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʽ ʘʣʛʦʨʠʪʤʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʘʥʘʣʽʟʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʪʪʷʤ GDPR, ʧʨʘʚʠʣʘ ʦʮʽʥʢʠ ʰʪʨʘʬʥʠʭ 

ʩʘʥʢʮʽʡ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʩʪʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 

ʦʜʥʦʟʥʘʯʥʝ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ ʫ 

ʬʦʨʤʘʣʽʟʦʚʘʥʫ ʦʮʽʥʢʫ ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʮʠʜʝʥʪʫ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʩʠʩʪʝʤʠ 
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(ʨʠʩ. 3.4) ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʠ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʟ ʾʾ ʙʣʦʢʽʚ [105, 106]. ʋ 

ʩʪʠʩʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 4.1. 

ʇʝʨʰʠʡ ʝʪʘʧ  çɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʦʨʫʰʝʥʥʷè  ʧʝʨʝʜʙʘʯʘʻ ʚʚʝʜʝʥʥʷ ʙʘʟʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʚ ʷʢʦʤʫ ʩʪʘʚʩʷ ʽʥʮʠʜʝʥʪ. 

ʇʦʯʘʪʦʢ
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ʮʽʷ 

ʧʦʨʫʰʝʥʥʷ

 ɺʠʙʽʨ 
ʨʽʚʥʷ 

ʧʦʨʫʰʝʥʥʷ

ʆʮʽʥʢʘ 
ʚʘʨʪʦʩʪʽ 
ʰʪʨʘʬʫ

ʌʦʨʤʫʚʘʥʥ
ʷ ʟʚʽʪʫ

ʂʽʥʝʮʴ
 

ʈʠʩ. 4.1. ɸʣʛʦʨʠʪʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʧʨʦʛʨʘʤʥʦ ʾʩʠʩʪʝʤʠ 

ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ  

 

ɼʨʫʛʠʡ ʝʪʘʧ  çɺʠʙʽʨ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷè  ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʨʫʰʝʥʦʾ ʩʪʘʪʪʽ ʈʝʛʣʘʤʝʥʪʫ GDPR, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʚʝʥʴ ʧʦʨʫʰʝʥʥʷ. 

ʊʨʝʪʽʡ ʝʪʘʧ  çʆʮʽʥʢʘ ʚʘʨʪʦʩʪʽ ʰʪʨʘʬʫè  ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʧʠʪʘʥʴ ʪʘ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʽʥʮʠʜʝʥʪʫ (ʨʠʩʫʥʦʢ 4.2). ʎʝʡ ʙʣʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʠʥʘʜʮʷʪʠ ʧʽʜʧʨʦʮʝʩʽʚ, ʢʦʞʝʥ ʟ 

ʷʢʠʭ ʦʭʦʧʣʶʻ ʦʢʨʝʤʠʡ ʘʩʧʝʢʪ ʦʮʽʥʢʠ. ʂʦʞʝʥ ʧʽʜʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʧʠʪʘʥʥʷ, 

ʪʦʧʦʣʦʛʽʶ ʣʦʛʽʢʠ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʥʠʤʠ ʪʘ ʤʝʭʘʥʽʟʤʠ ʟʘʧʠʩʫ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʬʘʡʣʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʝʨʰʠʡ ʧʽʜʧʨʦʮʝʩ  çʇʠʪʘʥʥʷ ʧʫʥʢʪʫ (ʘ)è 

 ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.4. 
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ʈʠʩ. 4.2. ʇʽʜʧʨʦʮʝʩʠ ʧʝʨʰʠʭ ʪʨʴʦʭ ʧʫʥʢʪʽʚ ʧʨʦʛʨʘʤʥʦ ʾʩʠʩʪʝʤʠ 

 

ʏʝʪʚʝʨʪʠʡ ʝʪʘʧ  çʌʦʨʤʫʚʘʥʥʷ ʟʚʽʪʫè  ʚʠʢʦʥʫʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʚʝʜʝʥʦʾ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʚʨʘʭʦʚʫʻ 

ʚʽʜʧʦʚʽʜʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʥʘʨʘʭʦʚʘʥʽ ʙʘʣʠ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʦʨʽʻʥʪʦʚʥʘ 

ʩʫʤʘ ʰʪʨʘʬʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʥʘʢʣʘʜʝʥʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ʧʦʨʫʰʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʢʦʞʥʦʛʦ ʧʫʥʢʪʫ ʥʘʜʘʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʥʝʜʦʣʽʢʠ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʾʭ 

ʧʦʚʪʦʨʝʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ (ʨʠʩʫʥʦʢ 4.3). 

 

ʇʦʯʘʪʦʢ ʬʦʨʤ. 
ɿʚʽʪʫ

ʆʛʦʣʦʰʝʥʥʷ 

ʟʤʽʥʥʠʭ

ɺʽʜʢʨʠʪʪʷ 
coefficient.x

ml

ʆʙʨʦʙ

ʣʝʥʥʷ 

ʜʘʥʠʭ

ʆʪʨʠʤʘʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ 

ʨʽʚʥʷ ʰʪʨʘʬʫ

ɺʠʚʝʜʝʥʥʷ 
ʨʽʚʥʷ 
ʰʪʨʘʬʫ

ɺʽʜʢʨʠʪʪʷ 
detailBusines

s.xml

ʆʙʨʦʙ

ʣʝʥʥʷ 

ʜʘʥʠʭ

ɺʠʚʝʜʝʥʥʷ 
ʥʘʟʚʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ

ɺʠʚʝʜʝʥʥʷ 
ʨʽʯʥʦʛʦ 
ʦʙʽʛʫ

ʆʪʨʠʤʘʥʥʷ 

ʨʽʯʥʦʛʦ ʦʙʽʛʫ 

ʧʽʜʧʨʠʻʩʪʚʘ

ʆʙʯʠʩʣʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʰʪʨʘʬʫ

ɺʠʚʝʜʝʥʥʷ 
ʤʘʢʩ. 
ʰʪʨʘʬʫ

ɺʽʜʢʨʠʪʪʷ 
First_questio

ns.xml

ɺʽʜʢʨʠʪʪʷ 
Second_quest

ions.xml

ʆʙʨʦʙ

ʣʝʥʥʷ 

ʜʘʥʠʭ

ʆʙʨʦʙʢʘ 

ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʧʠʪʘʥʥʷ

ɺʠʩʪʘʚʣʝʥʥʷ 

ʙʘʣʽʚ ʟʘ 

ʚʽʜʧʦʚʽʜʽ

ɼʦʜʘʚʘʥʥʷ 

ʙʘʣʽʚ ʫ ʟʤʽʥʥʫ 

counter

ʈʦʟʨʘʭʫʥʦʢ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʙʠʪʢʫ

ʈʦʟʨʘʭʫʥʦʢ 

ʬʘʢʪʠʯʥʦʛʦ 

ʟʙʠʪʢʫ

ɺʠʚʝʜʝʥʥʷ 
ʧʠʪʘʥʴ ʪʘ 
ʚʽʜʧʦʚʽʜʝʡ

ʈʝʢʦʤʝʥʜʘʮʽ
ʡ ʜʣʷ 

ʚʽʜʧʦʚʽʜʝʡ

ɺʠʚʽʜ 
ʢʽʣʴʢʦʩʪʽ 
ʙʘʣʽʚ

ɺʠʚʽʜ 
ʦʪʨʠʤʘʥʠʭ 
ʟʙʠʪʢʽʚ

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

ʇʦʯʘʪʦʢ 
ʦʙʨʦʙʢʠ

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

1

1

ɺʽʜʢʨʠʪʪʷ 
Third_questio

ns.xml

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

ɺʽʜʢʨʠʪʪʷ 
Fourth_questi

ons.xml

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

ɿʘʚʝʨʰʝʥʥʷ 
ʦʙʨʦʙʢʠ

ɿʘʢʨʠʪʪʷ 
ʬʘʡʣʫ

ɺʽʜʢʨʠʪʪʷ 
Fifth_questio

ns.xml

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

ɺʽʜʢʨʠʪʪʷ 
Sixth_questio

ns.xml

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

ɺʽʜʢʨʠʪʪʷ 
Seventh_ques

tions.xml

ɿʘʧʠʩ 
ʚʽʜʧʦʚʽʜʝʡ ʫ 
Eighth_questi

ons.xml

ɺʽʜʢʨʠʪʪʷ
Ninth_questio

ns.xml

ɺʽʜʢʨʠʪʪʷ 
Tenth_questi

ons.xml

ɺʽʜʢʨʠʪʪʷ 
Eleventh_que

stions.xml

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

2

2

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

ʆʙʨʦʙʣʝʥ

ʥʷ ʧʠʪʘʥʴ

ɺʩʽ ʬʘʡʣʠ 

ʦʙʨʦʙʣʝʥʦ?

ʆʙʯʠʩʣʝʥʥʷ 

ʦʪʨʠʤʘʥʦʛʦ 

ʟʙʠʪʢʫ

ʊʘʢ

ɺʠʚʽʜ 
ʦʪʨʠʤʘʥʦʛʦ 
ʟʙʠʪʢʫ

ʌʦʨʤʫʚʘʥʥʷ 
ʟʚʽʪʫ DOCX

ʌʦʨʤʫʚʘʥʥʷ 
ʟʚʽʪʫ PDF

ɿʘʚʝʨʰʝʥʥʷ 
ʬʦʨʤ. ɿʚʽʪʫ

ɺʠʚʽʜ 
ʧʦʤʠʣʢʠʅʽ

int counter = 0 ï ʜʣʷ ʩʫʤʫʚʘʥʥʷ ʥʘʙʨʘʥʠʭ ʙʘʣʽʚ

ʆʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʈʽʚʝʥʴ ʧʦʨʫʰʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ

ʆʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʧʽʜʧʨʠʻʤʩʪʚʦ

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (ʘ)

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (b)

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (c)

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (d)

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (e)

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (f)

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (g)

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (h)

ʆʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʜʦ ʧʫʥʢʪʫ (i)

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (j)

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ 

ʜʦ ʧʫʥʢʪʫ (k)

ʆʙʯʠʩʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:

F = c / 160 * max_f, ʜʝ

F - ʆʪʨʠʤʘʥʠʡ ʟʙʠʪʦʢ

ʩ ï counter, ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʙʘʣʽʚ

160 ï ʤʘʢʩʠʤʘʣʴʥʦ-ʤʦʞʣʠʚʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ

max_f - ʤʘʢʩʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʠʡ ʰʪʨʘʬ 

 

ʈʠʩ. 4.3. ʇʽʜʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʫ  
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ʇʦʯʘʪʦʢ 
ʧʠʪʘʥʴ (ʘ)

ɿʘʚʝʨʰʝʥʥʷ

ʇʠʪʘʥ

ʥʷ 1

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʧʠʪʘʥʥʷ 1

ʇʠʪʘʥ

ʥʷ 2

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʧʠʪʘʥʥʷ 2

ʇʠʪʘʥ

ʥʷ 3

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʧʠʪʘʥʥʷ 3

ʇʠʪʘʥ

ʥʷ 4

ʆʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʧʠʪʘʥʥʷ 4

ɿʘʧʠʩ 
ʚʽʜʧʦʚʽʜʝʡ ʫ 
First_questio

ns.xml

ʈʽʚʝʥʴ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʚʪʨʘʯʝʥʠʭ ʜʘʥʠʭ

ʇʨʦʪʷʞʥʽʩʪʴ ʧʦʨʫʰʝʥʥʷ

ʂʽʣʴʢʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʜʘʥʽ ʷʢʠʭ ʙʫʣʦ ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʦ

ʈʽʚʝʥʴ ʚʧʣʠʚʫ, ̫ ʢʦʤʫ ʧʽʜʣʷʛʘʣʠ 

ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʩʫʙ'ʻʢʪʽʚ

ʅʝʟʥʘʯʥʠʡ

ʅʠʟʴʢʠʡ

ʉʝʨʝʜʥʽʡ

ɺʠʩʦʢʠʡ

ʂʘʪʘʩʪʨʦʬʽʯʥʠʡ

< 1000

1.001 ï 50.000

50.001 ï 100.000

100.001 ï 1.000.000

> 1.000.000

< 1 ʊʠʞʥʷ

1 ʊʠʞʜʝʥʴ ï 1 ʄʽʩʷʮʴ

1 ʄʽʩʷʮʴ ï 6 ʄʽʩʷʮʽʚ

6 ʄʽʩʷʮʽʚ ï 1 ʈʽʢ

> 1 ʈʦʢʫ

ʇʫʙʣʽʯʥʘ

ʂʦʤʝʨʮʽʡʥʘ

ʂʦʥʬʽʜʝʥʮʽʡʥʘ

ʎʽʣʢʦʤ ʪʘʻʤʥʘ

ɿʘʙʦʨʦʥʝʥʘ

 

ʈʠʩ. 4.4. ʉʪʨʫʢʪʫʨʘ ʙʣʦʢʫ ʧʠʪʘʥʴ ʨʦʟʜʽʣʫ (ʘ) ʫ ʤʝʞʘʭ ʧʽʜʧʨʦʮʝʩʫ çʆʮʽʥʢʘ 

ʚʘʨʪʦʩʪʽ ʰʪʨʘʬʫè 

ɿʜʽʡʩʥʝʥʦ ʨʦʟʨʦʙʢʫ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʤʦʛʘʭ 

ʈʝʛʣʘʤʝʥʪʫ GDPR. ʇʦʙʫʜʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʘʣʽʟʦʚʘʥʫ 

ʨʝʘʣʽʟʘʮʽʶ ʣʦʛʽʢʠ ʨʦʙʦʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʽʚ ʩʠʩʪʝʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ. ɼʝʪʘʣʽʟʦʚʘʥʦ ʝʪʘʧʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʧʦʨʫʰʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ, 

ʦʮʽʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʰʪʨʘʬʫ ʥʘ ʦʩʥʦʚʽ ʥʘʙʦʨʫ ʧʠʪʘʥʴ ʪʘ ʚʽʜʧʦʚʽʜʝʡ, ʘ ʪʘʢʦʞ 

ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʩʫʤʢʦʚʦʛʦ ʟʚʽʪʫ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ. 

ʉʪʚʦʨʝʥʦ ʽʥʪʝʛʨʦʚʘʥʫ ʙʘʟʫ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʥʮʠʜʝʥʪʽʚ ʪʘ ʦʮʽʥʦʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʟʙʽʨ, ʦʙʨʦʙʢʫ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ. ɹʘʟʘ ʜʘʥʠʭ ʧʽʜʪʨʠʤʫʻ ʽʻʨʘʨʭʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʦʮʽʥʶʚʘʥʥʷ [108] ʟʘ ʥʘʧʨʷʤʘʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ GDPR, ʱʦ ʜʦʟʚʦʣʷʻ 

ʰʚʠʜʢʦ ʽ ʥʘʜʽʡʥʦ ʬʦʨʤʫʚʘʪʠ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʝʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʴ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 
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ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#, ʱʦ ʻ ʪʝʭʥʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʪʘ ʜʦʮʽʣʴʥʠʤ 

ʟ ʦʛʣʷʜʫ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʘʨʭʽʪʝʢʪʫʨʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʨʽʰʝʥʥʷ. C# ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ 

ʥʘʩʪʽʣʴʥʠʭ ʽ ʩʝʨʚʝʨʥʠʭ ʜʦʜʘʪʢʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʾ ʩʠʩʪʝʤʠ, 

ʷʢʘ ʤʦʜʝʣʶʻ ʽʥʮʠʜʝʥʪʠ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʚʠʢʦʥʫʻ ʩʢʣʘʜʥʽ ʣʦʛʽʯʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʰʪʨʘʬʥʠʭ ʩʘʥʢʮʽʡ ʟʛʽʜʥʦ ʟ ʧʦʣʦʞʝʥʥʷʤʠ GDPR [109, 

110]. ʇʣʘʪʬʦʨʤʘ .NET, ʚ ʨʘʤʢʘʭ ʷʢʦʾ ʧʨʘʮʶʻ ʤʦʚʘ C#, ʧʨʦʧʦʥʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʙʽʙʣʽʦʪʝʢ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʟʚʽʪʽʚ ʫ ʬʦʨʤʘʪʘʭ DOCX ʪʘ PDF. ʎʝ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʽʥʪʝʛʨʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʛʝʥʝʨʘʮʽʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʦʨʦʥʥʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

C# ʻ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʶ ʤʦʚʦʶ ʟ ʯʽʪʢʦʶ ʪʠʧʽʟʘʮʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʟʨʫʯʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʤʦʜʫʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ. ʎʝ ʚʘʞʣʠʚʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʥʝʟʘʣʝʞʥʠʭ ʣʦʛʽʯʥʠʭ ʙʣʦʢʽʚ: ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽʥʮʠʜʝʥʪʫ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʫʰʝʥʠʭ 

ʩʪʘʪʝʡ GDPR, ʨʦʟʨʘʭʫʥʢʫ ʰʪʨʘʬʽʚ, ʛʝʥʝʨʘʮʽʾ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʦʱʦ. ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ 

ʧʽʜʚʠʱʫʻ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʩʧʨʦʱʫʻ ʩʫʧʨʦʚʽʜ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʪʦʛʦ, ʟʘʚʜʷʢʠ 

ʛʥʫʯʢʠʤ ʽʥʪʝʨʬʝʡʩʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ C# (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ Windows 

Forms ʘʙʦ WPF), ʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʟʨʫʯʥʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʛʨʘʬʽʯʥʠʡ 

ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ, 

ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʤʘʶʪʴ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ɯʊ-ʧʝʨʩʦʥʘʣ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʙʽʨ C# ʷʢ ʤʦʚʠ ʨʝʘʣʽʟʘʮʽʾ 

ʜʦʟʚʦʣʷʻ ʧʦʚʥʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ʫʩʽʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

ʩʠʩʪʝʤʠ  ʚʽʜ ʤʦʜʝʣʶʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ ʚʠʪʦʢʫ ʜʦ ʦʪʨʠʤʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ  ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʩʦʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ 

ʷʢʦʩʪʽ ʢʦʜʫ. 

 

4.5. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 
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ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʧʨʦ ʧʦʨʫʰʝʥʥʷ, ʟʘʬʽʢʩʦʚʘʥʝ ʫ ʢʦʤʧʘʥʽʾ Google (ʜʠʚ. ʧ. 4.1). 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ ʧʽʩʣʷ ʾʾ ʟʘʧʫʩʢʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʝʨʝʡʪʠ ʜʦ ʨʦʟʜʽʣʫ çɺʠʙʽʨ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷè (ʨʠʩ. 4.5). ʋ ʮʴʦʤʫ 

ʚʽʢʥʽ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ ʩʪʘʪʝʡ, ʱʦ ʙʫʣʠ ʧʦʨʫʰʝʥʽ, ʧʽʩʣʷ ʯʦʛʦ 

ʥʘʪʠʩʢʘʻʪʴʩʷ ʢʥʦʧʢʘ çʇʽʜʪʚʝʨʜʞʝʥʥʷè. ʆʙʨʘʥʽ ʧʘʨʘʤʝʪʨʠ ʘʚʪʦʤʘʪʠʯʥʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʬʘʡʣ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʢʝʡʩʫ ʢʦʤʧʘʥʽʾ 

Google, ʽʥʪʝʨʬʝʡʩ ʤʦʜʫʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4.6. 

ɼʘʣʽ ʢʦʨʠʩʪʫʚʘʯ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʙʣʦʢʫ çɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘè, ʜʝ ʚʚʦʜʠʪʴ 

ʙʘʟʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ: ʾʾ ʥʘʟʚʫ, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʪʘ ʨʽʯʥʠʡ ʜʦʭʽʜ. ʅʘ ʦʩʥʦʚʽ 

ʮʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʯʠʩʣʶʻ ʧʦʪʝʥʮʽʡʥʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʰʪʨʘʬ. ɼʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʇʽʜʪʚʝʨʜʞʝʥʥʷè (ʨʠʩ. 4.7). 

 

 

ʈʠʩ. 4.5. ʇʦʯʘʪʢʦʚʘ ʩʪʦʨʽʥʢʘ ʩʠʩʪʝʤʠ  

 

 

ʈʠʩ. 4.6. ɺʠʙʽʨ ʩʪʘʪʝʡ ʧʦʨʫʰʝʥʠʭ 

ʢʦʤʧʘʥʽʻʶ  

 

ʈʠʩ. 4.7. ʇʨʦʮʝʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ  
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ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʝʪʘʧʽʚ ʚʠʙʦʨʫ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ ʪʘ ʚʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʢʦʨʠʩʪʫʚʘʯ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʨʦʟʜʽʣʫ çʆʮʽʥʢʘ ʚʘʨʪʦʩʪʽ ʰʪʨʘʬʫè. 

ʅʘ ʮʴʦʤʫ ʢʨʦʮʽ ʩʠʩʪʝʤʘ ʧʨʦʧʦʥʫʻ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʥʠʟʢʫ ʟʘʧʠʪʘʥʴ, ʱʦ ʜʝʪʘʣʽʟʫʶʪʴ 

ʦʙʩʪʘʚʠʥʠ ʽʥʮʠʜʝʥʪʫ, ʟ ʤʝʪʦʶ ʢʦʨʠʛʫʚʘʥʥʷ ʩʫʤʠ ʤʦʞʣʠʚʦʛʦ ʰʪʨʘʬʫ. ʉʧʝʨʰʫ, ʫ 

ʙʣʦʮʽ (a), ʢʦʨʠʩʪʫʚʘʯ ʥʘʜʘʻ ʚʽʜʧʦʚʽʜʽ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʙʩʪʘʚʠʥʠ, ʧʦʜʽʙʥʽ ʜʦ 

ʚʠʧʘʜʢʫ ʟ ʢʦʤʧʘʥʽʻʶ Google, ʽ ʧʽʜʪʚʝʨʜʞʫʻ ʚʚʝʜʝʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʥʦʧʢʠ çʇʽʜʪʚʝʨʜʞʝʥʥʷè (ʨʠʩ. 4.8). ɼʘʣʽ, ʫ ʧʫʥʢʪʽ (b), ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʩʪʫʧʽʥʴ 

ʟʘʣʫʯʝʥʦʩʪʽ ʢʝʨʽʚʥʠʮʪʚʘ ʜʦ ʧʨʦʮʝʩʫ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʽʥʮʠʜʝʥʪ, ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ 

ʜʦʪʨʠʤʘʥʥʷ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʪʠ, ʯʠ ʙʫʣʠ ʚʞʠʪʽ ʟʘʭʦʜʠ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʧʨʘʢʪʠʢ. ʇʽʩʣʷ 

ʟʘʧʦʚʥʝʥʥʷ ʮʴʦʛʦ ʙʣʦʢʫ ʢʦʨʠʩʪʫʚʘʯ ʟʥʦʚʫ ʥʘʪʠʩʢʘʻ çʇʽʜʪʚʝʨʜʞʝʥʥʷè ʽ ʧʝʨʝʭʦʜʠʪʴ 

ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʧʫʥʢʪʫ (c) (ʨʠʩ. 4.9) [106, 107]. 

 

 

ʈʠʩ. 4.8. ɺʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ  

 

ʈʠʩ. 4.9. ɺʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ  

 

ʇʨʠʥʮʠʧ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ɽʪʘʧʽ 3 ʥʘʚʝʜʝʥʦ ʚ 

ɼʦʜʘʪʢʫ ɸ. 

ʇʽʩʣʷ ʦʜʝʨʞʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʚʩʽ ʦʜʠʥʘʜʮʷʪʴ ʧʠʪʘʥʴ, ʢʦʨʠʩʪʫʚʘʯʫ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʜʦʩʪʫʧ ʜʦ ʧʝʨʝʛʣʷʜʫ ʟʚʽʪʫ. ʉʘʤʝ ʪʦʤʫ, ʜʘʣʽ ʥʘʪʠʩʢʘʻʤʦ çɿʚʽʪ ʧʨʦ 

ʦʮʽʥʢʫ ʟʙʠʪʢʫè, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʫʻʤʦ ʜʝʪʘʣʴʥʫ ʦʮʽʥʢʫ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʢʦʤʧʘʥʽʾ Google ʟ ʥʘʙʣʠʞʝʥʠʤ ʰʪʨʘʬʦʤ ʫ ʨʦʟʤʽʨʽ 50 ʤʣʥ. ú, ʷʢ ʽ ʙʫʣʦ ʚʠʩʪʘʚʣʝʥʦ 

ʥʘʛʣʷʜʦʚʠʤ ʦʨʛʘʥʦʤ ʌʨʘʥʮʽʾ (CNIL) (ʈʠʩ. 4.10.):  
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ʈʠʩ. 4.10. ʆʪʨʠʤʘʥʠʡ ʟʚʽʪ ʽʟ 

ʧʨʦʛʥʦʟʦʚʘʥʦʶ ʰʢʦʜʦʶ ʜʣʷ ʢʦʤʧʘʥʽʾ 

 

ʈʠʩ. 4.11. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (ʘ) 

 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʩʬʦʨʤʦʚʘʥʦʛʦ ʟʚʽʪʫ ʟʘ ʧʫʥʢʪʦʤ (ʘ) (ʜʠʚ. ʨʠʩ. 4.11), ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʧʠʪʘʥʥʷ ʥʘʚʝʜʝʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, 

ʜʦʪʨʠʤʘʥʥʷ ʷʢʠʭ ʩʧʨʠʷʪʠʤʝ ʟʤʝʥʰʝʥʥʶ ʨʠʟʠʢʫ ʧʦʚʪʦʨʝʥʥʷ ʧʦʜʽʙʥʦʛʦ ʽʥʮʠʜʝʥʪʫ 

ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʋ ʟʚʽʪʽ ʪʘʢʦʞ ʚʢʘʟʘʥʦ ʢʽʣʴʢʽʩʪʴ ʥʘʨʘʭʦʚʘʥʠʭ ʙʘʣʽʚ, ʘ ʪʘʢʦʞ ʦʮʽʥʝʥʦ 

ʬʘʢʪʠʯʥʽ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʟʙʠʪʢʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʮʴʦʛʦ ʧʫʥʢʪʫ. 

ɿʘ ʘʥʘʣʦʛʽʻʶ ʧʦʙʫʜʦʚʘʥʦ ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ ʽ ʜʣʷ ʧʫʥʢʪʽʚ ʚʽʜ (b) ʜʦ (k), ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʢʦʞʝʥ ʟ ʥʠʭ ʦʢʨʝʤʦ ʪʘ ʩʚʦʻʯʘʩʥʦ ʚʞʠʪʠ ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ. ʋʩʽ 

ʚʽʜʧʦʚʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ɸ. 

ɿ ʤʝʪʦʶ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʧʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʬʦʨʤʘʪʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʟʚʽʪʽʚ ï DOCX ʽ PDF. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʾ ʧʝʨʝʜʘʯʽ ʤʘʪʝʨʽʘʣʽʚ 

ʢʝʨʽʚʥʠʮʪʚʫ (ʟ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷʤ ʨʝʜʘʛʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ) ʽ ʜʘʻ ʟʤʦʛʫ ʰʚʠʜʢʦ ʧʽʜʛʦʪʫʚʘʪʠ ʜʨʫʢʦʚʘʥʫ ʚʝʨʩʽʶ 

ʜʦʢʫʤʝʥʪʘ (ʨʠʩ. 4.12 ʪʘ 4.13). 
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ʈʠʩ. 4.12. ʉʪʚʦʨʝʥʥʷ ʟʚʽʪʥʦʛʦ ʬʘʡʣʫ 

ʫ ʬʦʨʤʘʪʽ DOCX 

 

ʈʠʩ. 4.13. ʉʪʚʦʨʝʥʥʷ ʟʚʽʪʥʦʛʦ ʬʘʡʣʫ ʫ 

ʬʦʨʤʘʪʽ PDF 

 

ʇʨʦʚʝʜʝʥʘ ʚʝʨʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤʠ (ʨʠʩ. 4.14) ʥʘ ʦʩʥʦʚʽ ʧôʷʪʠ ʢʝʡʩʽʚ ʧʦʢʘʟʘʣʘ 

ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥʠ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʢʨʠʪʠʯʥʽ ʟʦʥʠ ʚʠʪʦʢʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʟʜʽʡʩʥʠʪʠ ʦʮʽʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʬʽʥʘʥʩʦʚʦʛʦ ʟʙʠʪʢʫ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʩʠʩʪʝʤʘ ʢʦʨʝʢʪʥʦ ʨʝʘʛʫʚʘʣʘ ʥʘ ʨʽʚʝʥʴ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ɺʠʧʘʜʢʠ ʟ ʚʠʱʠʤ 

ʨʽʚʥʝʤ ʯʫʪʣʠʚʦʩʪʽ ʜʘʥʠʭ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʟʙʝʨʽʛʘʥʥʷ >1 ʨʦʢʫ ʛʝʥʝʨʫʚʘʣʠ ʩʫʪʪʻʚʦ 

ʚʠʱʽ ʛʨʦʰʦʚʽ ʰʪʨʘʬʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʽʥʪʝʛʨʫʚʘʪʠ ʨʠʟʠʢʠ 

ʟʛʽʜʥʦ ʧʦʣʦʞʝʥʴ GDPR.  

ɼʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ ʬʽʥʘʣʴʥʠʡ ʨʦʟʤʽʨ ʟʙʠʪʢʽʚ ʚʧʣʠʚʘʻ ʥʝ ʣʠʰʝ ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʠʜʠ 

ʜʦʢʫʤʝʥʪʽʚ ʯʠ ʪʨʠʚʘʣʽʩʪʴ ʚʠʪʦʢʫ, ʘ ʡ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʥʘʷʚʥʽʩʪʴ ʧʣʘʥʫ 

ʨʝʘʛʫʚʘʥʥʷ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʛʣʷʜʦʚʦʛʦ ʦʨʛʘʥʫ, ʩʪʫʧʽʥʴ ʰʢʦʜʠ, ʨʝʘʢʮʽʷ ʢʦʤʧʘʥʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʢʝʡʩʘʭ 4 ʽ 5, ʧʦʧʨʠ ʦʜʥʘʢʦʚʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʥʮʠʜʝʥʪʫ, 

ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʧʽʜʩʫʤʢʦʚʠʡ ʨʦʟʤʽʨ ʩʘʥʢʮʽʡ. 

ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ, ʯʠ ʚʠʪʽʢ ʽʥʽʮʽʡʦʚʘʥʦ ʚʥʫʪʨʽʰʥʽʤ ʩʫʙ'ʻʢʪʦʤ (ʥʘʧʨʠʢʣʘʜ, 

ʧʨʘʮʽʚʥʠʢʦʤ), ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʨʦʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʨʠʟʠʢʫ. ʎʝ ʨʦʙʠʪʴ 

ʩʠʩʪʝʤʫ ʨʝʣʝʚʘʥʪʥʦʶ ʫ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʘ ʦʮʽʥʢʘ ʚʥʫʪʨʽʰʥʽʭ ʟʘʛʨʦʟ. ɿʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʰʢʘʣʠ ʙʘʣʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʦʰʦʚʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ, ʚʝʨʠʬʽʢʘʮʽʡʥʘ 

ʪʘʙʣʠʮʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʧʨʦʛʨʝʩʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʽʟ ʥʘʨʦʱʫʚʘʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ, ʾʭ ʪʷʞʢʦʩʪʽ ʪʘ ʽʛʥʦʨʫʚʘʥʥʷʤ ʧʨʦʪʦʢʦʣʽʚ ʙʝʟʧʝʢʠ.  
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ʘ)      ʙ)      ʚ) 

 

 

 

 

 

 

 

 

 

 

ʛ)         ʜ) 

ʈʠʩ. 4.14. ʈʝʟʫʣʴʪʘʪ ʚʝʨʠʬʽʢʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʜʦʙʨʝ 

ʤʘʩʰʪʘʙʫʻʪʴʩʷ ʽ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, 

ʥʘʜʘʶʯʠ ʨʝʣʝʚʘʥʪʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʙʽʟʥʝʩʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ GDPR ʱʦʜʦ 

ʧʨʦʟʦʨʦʩʪʽ ʦʙʨʦʙʢʠ ʪʘ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʽʚ ʇɼ [111-113]. 

ʇʦʨʽʚʥʷʥʥʷ ʚʣʘʩʥʦʾ ʨʦʟʨʦʙʢʠ ʟ ʫʞʝ ʽʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ, ʤʦʜʝʣʷʤʠ ʪʘ 

ʩʠʩʪʝʤʘʤʠ ʻ ʚʘʞʣʠʚʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ ʢʨʦʢʦʤ ʜʣʷ ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʫʥʽʢʘʣʴʥʦʩʪʽ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ. ʊʘʢʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ 

ʩʪʦʨʦʥʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ 

ʚʠʤʦʛʘʤ, ʟʦʢʨʝʤʘ ʚʠʤʦʛʘʤ ʈʝʛʣʘʤʝʥʪʫ GDPR. ʋ ʧʽʜʨʦʟʜʽʣʽ 1.3 ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ 

ʦʛʣʷʜ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʱʦ ʩʣʫʛʫʚʘʣʦ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʪʘ ʚʠʙʦʨʫ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ 

ʧʽʜʪʚʝʨʜʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʩʠʩʪʝʤʠ, ʘ ʡ ʦʙˇʨʫʥʪʫʚʘʪʠ ʾʾ ʧʝʨʝʚʘʛʠ ʥʘʜ 

ʘʥʘʣʦʛʘʤʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʜʦʚʽʨʫ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʧʨʠʷʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʽʰʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. 

 

ʊʘʙʣʠʮʷ 4.7. 

ʇʦʨʽʚʥʷʣʴʥʘ ʪʘʙʣʠʮʷ ʦʮʽʥʶʚʘʥʥʷ ʤʝʪʦʜʽʚ, ʤʦʜʝʣʝʡ ʪʘ ʩʠʩʪʝʤ 

ʄʝʪʦʜʠ/ʄʦʜʝʣʽ/ʉʠʩʪ

ʝʤʠ 
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D
P
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ʥ ̫

ɼʞʝʨʝʣʦ 

ʜʘʥʠʭ 

ʂʘʪʝʛʦʨ

ʽʾ ʚʪʨʘʪ 

ʌʦʨʤʘʪ 

ʦʮʽʥʢʠ 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

FAIR ï +  + + +   + + +  + +  

NIST SP 800-30 / RMF ï +  +  + + + - + + +  + + 

NIST Privacy 

Framework / PRAM 
+  + +  + +  +ï ï  +   + 

ISO 27005 ï +  +  + +  ï +  +   + 

ISO 31000 ï   +  + +  +ï +ï  +   + 

OWASP Risk Rating ï +  + + +   + +  +  +  
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.4.7. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

DPIA (GDPR) + + + +  + +  ï +  +   + 

CRAMM ï +  +  + +  ï ï  +   + 

OCTAVE +ï   + + + +  +ï +ï  +   + 

EBIOS (Risk Manager) + + + + + + +     +   + 

MEHARI ï +  +  + +  +ï +ï  +   + 

Ponemon Cost Model ï   + + +  + + + +   +  

CyberVaR (CVaR) ï +  + +   + + + +   +  

Quantitative 

Assessment of 

Cybersecurity Risks 

+ï  + + + +  + + + +   +  

ʄʦʜʝʣʴ ʦʮʽʥʶʚʘʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ 

ʜʝʨʞʘʚʥʦʾ ʪʘʻʤʥʠʮʽ  

ï   + +  +  +   +   + 

ʄʦʜʝʣʴ ʦʮʽʥʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ ʫ 

ʩʦʮʤʝʨʝʞʘʭ  

+ï  +  +  +  +    + +  

ʄʦʜʝʣʴ ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʭʠʱʝʥʦʩʪʽ ʇɼ ʫ 

ɼʅ ɿʉʋ 

+ï + + + + + +  +   + + + + 

ʄʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ 

ʮʽʥʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ 

ʫʩʪʘʥʦʚʠ 

+ï   + + + +  + +   + +  

ʉʠʩʪʝʤʘ ʦʮʽʥʢʠ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʚʪʨʘʪʠ ʇɼ 

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

 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʚʠʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ, 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʨʽʻʥʪʦʚʘʥʦʶ ʥʘ ʚʠʤʦʛʠ ʈʝʛʣʘʤʝʥʪʫ GDPR, ʱʦ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʾʾ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ 

ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʚ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʘʙʦ ʩʫʤʽʞʥʦʤʫ ʧʨʘʚʦʚʦʤʫ ʧʦʣʽ. ɰʾ ʦʩʥʦʚʥʘ 

ʧʝʨʝʚʘʛʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʧʦʙʫʜʦʚʘʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʣʦʞʝʥʥʷʭ 

GDPR, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻ ʩʠʩʪʝʤʫ ʰʪʨʘʬʽʚ ʟʘ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʟʘʭʠʩʪʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʘ ʦʪʞʝ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʟʙʠʪʢʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʶʨʠʜʠʯʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʬʦʨʤʘʣʽʟʦʚʘʥʝ, 

ʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʝ ʦʙʯʠʩʣʝʥʥʷ ʰʪʨʘʬʽʚ ʽ ʨʽʚʥʽʚ ʟʘʛʨʦʟ, ʱʦ ʥʝ ʧʨʦʩʪʦ ʽʤʽʪʫʻ 

ʟʘʛʘʣʴʥʫ ʦʮʽʥʢʫ ʨʠʟʠʢʫ, ʘ ʜʘʻ ʟʤʦʛʫ ʧʦʙʘʯʠʪʠ ʛʨʦʰʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ ʧʦʨʫʰʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʛʫʣʷʪʦʨʥʦʾ ʣʦʛʽʢʠ. 

ʋʥʽʢʘʣʴʥʦʶ ʻ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʫʚʘʪʠ ʤʦʜʝʣʴ ʫ ʧʨʦʮʝʩʠ Data 

Protection Impact Assessment (DPIA), ʱʦ ʨʦʙʠʪʴ ʾʾ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦʶ ʜʣʷ 
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ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʧʨʦʚʘʜʞʫʶʪʴ ʥʦʚʽ ʧʨʦʻʢʪʠ ʯʠ ʪʝʭʥʦʣʦʛʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʽʣʴʰʦʩʪʽ 

ʤʦʜʝʣʝʡ, ʷʢʽ ʘʙʦ ʘʙʩʪʨʘʢʪʥʦ ʤʦʜʝʣʶʶʪʴ ʟʘʛʨʦʟʠ, ʘʙʦ ʧʨʘʮʶʶʪʴ ʣʠʰʝ ʟ 

ʬʽʥʘʥʩʦʚʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʮʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʽʜʦʙʨʘʞʘʪʠ ʢʦʥʢʨʝʪʥʽ ʨʠʟʠʢʠ 

ʯʝʨʝʟ ʶʨʠʜʠʯʥʦ ʟʥʘʯʠʤʽ ʧʘʨʘʤʝʪʨʠ, ʧʽʜʚʠʱʫʶʯʠ ʷʢ ʪʦʯʥʽʩʪʴ, ʪʘʢ ʽ 

ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʨʽʰʝʥʴ. 

ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʻ ʢʽʣʴʢʽʩʥʦʶ ʪʘ ʷʢʽʩʥʦʶ ʚʦʜʥʦʯʘʩ, ʪʦʙʪʦ ʧʦʻʜʥʫʻ 

ʦʙʯʠʩʣʶʚʘʥʽ ʤʝʪʨʠʢʠ (ʦʮʽʥʢʘ ʰʪʨʘʬʽʚ ʫ ʛʨʦʰʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ) ʟ ʣʦʛʽʯʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʨʫʰʝʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʦʮʽʥʠʪʠ 

ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ, ʘ ʡ ʧʦʙʫʜʫʚʘʪʠ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, ʫ ʪ.ʯ. 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʛʽʨʰʠʡ ʚʠʧʘʜʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʛʫʣʷʪʦʨʥʠʭ ʩʘʥʢʮʽʡ. 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʘʜʘʧʪʘʮʽʷ ʩʠʩʪʝʤʠ ʜʦ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʢʦʥʪʝʢʩʪʫ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ GDPR. ʎʝ ʨʦʙʠʪʴ ʾʾ 

ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ, ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʟ ʽʥʦʟʝʤʥʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ ʘʙʦ ʪʠʭ, ʭʪʦ ʥʘʜʘʻ ʧʦʩʣʫʛʠ ʛʨʦʤʘʜʷʥʘʤ ɭʉ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʧʦʻʜʥʫʻ: 

ï ʧʨʷʤʝ ʶʨʠʜʠʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʤʦʛ GDPR; 

ï ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʤʦʞʣʠʚʠʭ ʩʘʥʢʮʽʡ; 

ï ʛʥʫʯʢʫ ʧʘʨʘʤʝʪʨʠʟʘʮʽʶ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʫʤʦʚʠ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʜʣʷ ʘʥʘʣʽʟʫ ʽʥʮʠʜʝʥʪʽʚ, ʪʘʢ ʽ ʜʣʷ 

ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. 

 

4.6. ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

ʋ ʨʦʟʜʽʣʽ  ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ. ɿʜʽʡʩʥʝʥʦ ʘʧʨʦʙʘʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʘʣʛʦʨʠʪʤʽʚ ʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʢʦʥʪʝʢʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʤʦʛ ʜʦ ʟʘʭʠʩʪʫ ʇɼ  ʟʦʢʨʝʤʘ, ʈʝʛʣʘʤʝʥʪʫ GDPR. 

ʇʨʦʚʝʜʝʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʽʜʪʚʝʨʜʠʣʦ ʡʦʛʦ 
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ʟʜʘʪʥʽʩʪʴ ʪʦʯʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʢʽʣʴʢʽʩʥʽ, ʪʘʢ ʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʥʮʠʜʝʥʪʫ. 

ʄʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʰʪʨʘʬʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʘʜʘʧʪʦʚʘʥʫ ʜʦ ʚʠʤʦʛ 

GDPR, ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ, ʷʢ ʪʠʧ ʇɼ, ʦʙʩʷʛ ʚʧʣʠʚʫ, ʨʝʘʢʮʽʷ ʢʦʤʧʘʥʽʾ, 

ʘ ʪʘʢʦʞ ʜʞʝʨʝʣʦ ʟʘʛʨʦʟʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ: ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʛʣʷʜʦʚʦʤʫ ʦʨʛʘʥʫ ʟʜʘʪʥʘ ʟʤʽʥʶʚʘʪʠ ʧʽʜʩʫʤʢʦʚʫ ʦʮʽʥʢʫ ʟʙʠʪʢʽʚ ʫ 

2ï3 ʨʘʟʠ; ʤʝʪʦʜ ʩʪʘʙʽʣʴʥʦ ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʫ ʚʘʛʦʤʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʭʠʩʪʫ; ʚʝʨʠʬʽʢʘʮʽʷ ʥʘ ʨʝʘʣʴʥʠʭ ʩʮʝʥʘʨʽʷʭ ʟʘʩʚʽʜʯʠʣʘ ʣʦʛʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʩʫʤʠ 

ʩʘʥʢʮʽʡ ʧʨʠ ʧʦʛʽʨʰʝʥʥʽ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʯʠ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʘʮʽʾ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʪʠ ʤʝʪʦʜ ʘʜʝʢʚʘʪʥʠʤ ʽ ʯʫʪʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʮʽʥʶʚʘʥʥʷ ʩʘʥʢʮʽʡ 

ʫ ʨʘʟʽ ʚʠʪʦʢʫ ʇɼ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʢʦʨʝʢʪʥʦ ʦʮʽʥʶʻ ʨʠʟʠʢ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʥʦʞʠʥʠ ʪʝʭʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʠʟʠʢ ʫ ʚʠʛʣʷʜʽ 

ʙʘʣʽʚ, ʘ ʡ ʚʽʜʧʦʚʽʜʘʪʠ ʛʨʦʰʦʚʠʤ ʽʥʪʝʨʚʘʣʘʤ ʟʙʠʪʢʽʚ. ʇʨʦʚʝʜʝʥʦ ʘʧʨʦʙʘʮʽʶ ʥʘ 

ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʘʭ, ʱʦ ʦʭʦʧʣʶʚʘʣʠ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʪʠʧʽʚ ʜʦʢʫʤʝʥʪʽʚ, 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʢʽʣʴʢʦʩʪʽ 

ʨʝʘʣʽʟʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʪʘ ʨʽʚʥʽʚ ʟʘʛʨʦʟ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: ʤʝʪʦʜ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʠ ʟʤʽʥʽ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʫ ʢʦʞʥʦʤʫ 

ʟ ʚʘʨʽʘʥʪʽʚ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʩʪʫ ʨʠʟʠʢʫ ʚ ʤʽʨʫ ʟʤʝʥʰʝʥʥʷ 

ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʘʛʦʤʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʘʥʠʭ; ʤʝʪʦʜ ʢʦʨʝʢʪʥʦ 

ʚʠʟʥʘʯʘʻ ʽʥʪʝʨʚʘʣʠ ʨʠʟʠʢʫ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʟʙʠʪʢʠ; ʚʠʷʚʣʝʥʦ ʢʨʠʪʠʯʥʽ ʧʦʨʦʛʦʚʽ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʛʨʘʥʠʯʥʽ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʠʟʠʢʫ 

ʇɼ ʚ ɸʉ ʽ ʬʦʨʤʫʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂɿɯ/ʊɿɯ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʟʜʘʪʥʽʩʪʴ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ 

ʢʨʠʪʠʯʥʦʩʪʽ ʫ ʨʘʟʽ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʘʜʝʢʚʘʪʥʦ ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ 

ʢʨʠʪʠʯʥʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʽʪʢʠʭ ʽ ʥʝʯʽʪʢʠʭ ʤʝʪʦʜʽʚ, ʘ ʪʘʢʦʞ 

ʫʨʘʭʦʚʫʚʘʪʠ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʧʦʜʽʷʤʠ, ʱʦ  ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʜʫʙʣʶʚʘʥʥʷ 

ʚʧʣʠʚʫ ʽʥʮʠʜʝʥʪʽʚ ʽ ʥʘʜʤʽʨʥʦʾ ʦʮʽʥʢʠ. ɺʚʝʜʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʢʦʨʝʣʷʮʽʾ ʜʦʟʚʦʣʷʻ 
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ʦʪʨʠʤʘʪʠ ʦʙ'ʻʢʪʠʚʥʽ ʦʮʽʥʢʠ ʥʘʚʽʪʴ ʫ ʩʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʷʭ ʟ ʢʽʣʴʢʦʤʘ ʜʞʝʨʝʣʘʤʠ 

ʟʘʛʨʦʟ. ʇʽʜʪʚʝʨʜʞʝʥʦ ʯʫʪʣʠʚʽʩʪʴ ʤʝʪʦʜʫ ʜʦ ʟʤʽʥʠ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʨʠ ʢʨʘʡʦʚʠʭ ʟʥʘʯʝʥʥʷʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ 

ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽ, ʣʦʛʽʯʥʽ ʡ ʘʜʘʧʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʨʠʪʠʯʥʦʩʪʽ ʧʨʠ 

ʤʫʣʴʪʠʽʥʮʠʜʝʥʪʥʦʤʫ ʘʥʘʣʽʟʽ. 

ʈʦʟʨʦʙʣʝʥʝ ʘʣʛʦʨʠʪʤʽʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʫʻ ʫʩʽ 

ʢʦʤʧʦʥʝʥʪʠ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʬʦʨʤʘʣʽʟʦʚʘʥʝ ʦʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʤʽʨʫ ʟʙʠʪʢʽʚ ʥʘ ʦʩʥʦʚʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʬʘʢʪʦʨʽʚ ʽʥʮʠʜʝʥʪʫ, ʚʢʣʶʯʘʶʯʠ ʨʽʚʝʥʴ ʧʦʨʫʰʝʥʥʷ, ʪʠʧ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʢʦʥʪʝʢʩʪ ʧʦʜʽʾ ʪʘ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʈʦʟʨʦʙʢʘ ʨʝʘʣʽʟʦʚʘʥʘ ʤʦʚʦʶ C#, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʤʦʜʫʣʴʥʽʩʪʴ. ʉʪʚʦʨʝʥʦ ʽʥʪʝʛʨʦʚʘʥʫ ʙʘʟʫ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʥʮʠʜʝʥʪʽʚ ʪʘ 

ʦʮʽʥʦʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʟʙʽʨ, ʦʙʨʦʙʢʫ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘ ʧʨʠʢʣʘʜʽ ʢʝʡʩʽʚ, ʚʢʣʶʯʘʶʯʠ ʽʥʮʠʜʝʥʪ ʟ Google, ʧʦʢʘʟʘʣʘ ʾʾ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʦʢʨʝʤʘ: ʩʠʩʪʝʤʘ ʢʦʨʝʢʪʥʦ ʨʝʘʛʫʻ ʥʘ 

ʢʨʠʪʠʯʥʽ ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ, ʨʽʚʝʥʴ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, 

ʜʞʝʨʝʣʦ ʚʠʪʦʢʫ); ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʷʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʧʦʨʫʰʝʥʥʷ (ʧʣʘʥ ʨʝʘʛʫʚʘʥʥʷ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʦʨʛʘʥʫ) ʪʘ ʚʝʣʠʯʠʥʦʶ ʟʙʠʪʢʽʚ; ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ ʘʙʦ ʢʦʣʠ ʟʘʛʨʦʟʘ ʧʦʭʦʜʠʣʘ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʩʫʙôʻʢʪʘ, ʛʨʦʰʦʚʽ ʰʪʨʘʬʠ ʙʫʣʠ ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʩʠʩʪʝʤʠ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʬʘʢʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʰʪʨʘʬʽʚ, ʱʦ ʙʫʣʦ ʥʘʢʣʘʜʝʥʦ 

ʢʦʥʪʨʦʣʶʶʯʠʤʠ ʦʨʛʘʥʘʤʠ ɭʉ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʘʢʪʠʯʥʠʤ 

ʨʝʛʫʣʷʪʦʨʥʠʤ ʧʽʜʭʦʜʘʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʥʝ ʣʠʰʝ ʬʦʨʤʘʣʽʟʫʻ ʦʮʽʥʢʫ, ʘ ʡ 

ʧʽʜʪʨʠʤʫʻ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʘʚʪʦʤʘʪʠʟʫʶʯʠ ʩʢʣʘʜʥʽ ʣʦʛʽʯʥʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽʥʮʠʜʝʥʪʫ, ʜʞʝʨʝʣʘʤʠ ʟʘʛʨʦʟ, ʜʽʷʤʠ ʢʦʤʧʘʥʽʾ ʪʘ ʦʯʽʢʫʚʘʥʠʤʠ 

ʬʽʥʘʥʩʦʚʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. 
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ʇʨʦʚʝʜʝʥʝ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʟ ʽʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʤʦʜʝʣʷʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʚʠʛʽʜʥʦ ʚʠʨʽʟʥʷʻʪʴʩʷ 

ʩʝʨʝʜ ʪʠʧʦʚʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʧʽʜʭʦʜʽʚ (FAIR, NIST, OWASP, MEHARI ʪʦʱʦ) ʟʘ 

ʪʘʢʠʤʠ ʢʣʶʯʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʧʦʚʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ GDPR; ʥʘʷʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʫ 

ʚʠʛʣʷʜʽ ʇɿ; ʧʽʜʪʨʠʤʢʘ ʷʢ ʝʢʩʧʝʨʪʥʠʭ, ʪʘʢ ʽ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʢʪʠʯʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ; 

ʦʜʥʦʯʘʩʥʝ ʚʨʘʭʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ, ʨʝʧʫʪʘʮʽʡʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʚʪʨʘʪ; 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʜʣʷ ʦʮʽʥʢʠ ʚ ʜʝʨʞʘʚʥʦʤʫ, ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʪʘ ʛʘʣʫʟʝʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʎʽ ʦʟʥʘʢʠ ʟʘʩʚʽʜʯʫʶʪʴ ʫʥʽʢʘʣʴʥʽʩʪʴ ʽ ʚʠʱʫ ʧʨʘʢʪʠʯʥʫ ʧʨʠʜʘʪʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʷʚʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʯʘʩʪʦ ʘʙʦ ʦʨʽʻʥʪʦʚʘʥʽ ʣʠʰʝ ʥʘ 

ʢʽʙʝʨʨʠʟʠʢʠ, ʘʙʦ ʥʝ ʤʘʶʪʴ ʧʦʚʥʦʮʽʥʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʘʜʘʧʪʠʚʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ. 
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ɺʀʉʅʆɺʂʀ 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʨʽʰʝʥʥʷ ʚʘʞʣʠʚʦʾ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʾ 

ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʦʾ ʟ ʨʦʟʨʦʙʢʦʶ ʤʝʪʦʜʽʚ ʽ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʥʥʷʤ ʢʽʙʝʨʟʘʛʨʦʟ, 

ʧʦʩʠʣʝʥʥʷʤ ʨʝʛʫʣʷʪʦʨʥʠʭ ʚʠʤʦʛ (ʟʦʢʨʝʤʘ ʈʝʛʣʘʤʝʥʪʫ GDPR), ʘ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ ʽ 

ʤʽʥʽʤʽʟʘʮʽʾ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʤʦʜʝʣʝʡ, 

ʤʝʪʦʜʽʚ ʪʘ ʩʠʩʪʝʤ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽʡ ʙʘʟʽ ʋʢʨʘʾʥʠ ʪʘ ɭʉ (ʟʦʢʨʝʤʘ, GDPR), ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ  ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ 

ʙ ʜʦʟʚʦʣʠʣʠ: ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʚʪʨʘʪʠ ʚʽʜ ʚʠʪʦʢʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ; 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ; 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʟʘʭʠʩʪʫ 

ʜʘʥʠʭ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʫ ʪʘ ʢʦʨʪʝʞʥʫ ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʽʚ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʽʜʧʦʚʽʜʥʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʽ ʤʦʜʝʣʶʚʘʪʠ ʚʧʣʠʚ 

ʢʦʞʥʦʛʦ ʽʟ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʮʽʥʶʚʘʥʥʷ ʟʙʠʪʢʫ ʚʽʜ ʚʪʨʘʪʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʠʥʠ 

ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ 

ʚʪʨʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʢʦʨʪʝʞʥʦʾ ʤʦʜʝʣʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʨʘʭʫʥʢʫ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʦʾ GDPR-ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʽʚ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR 
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ʪʘ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʽʜʧʦʚʽʜʥʦ 

ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʘ ʬʘʢʪʠʯʥʦʛʦ ʟʙʠʪʢʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʨʘʟʽ 

ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʚʠʙʦʨʫ ʧʦʣʽʪʠʢʠ ʾʭ ʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʥʘʜʘʚʘʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʟʘʭʠʱʝʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ 

ʤʦʞʣʠʚʦʾ ʰʢʦʜʠ ʫ ʨʘʟʽ ʚʪʨʘʪʠ ʪʘʢʠʭ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

4. ʈʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʷʢʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʣʦʢʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʨʫʰʝʥʥʷ, 

ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʠʭ ʜʘʥʠʭ, ʜʦʟʚʦʣʷʻ 

ʧʦʙʫʜʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ. 

5. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʨʝʘʣʽʟʫʻ ʩʪʨʫʢʪʫʨʥʫ 

ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʈʝʛʣʘʤʝʥʪʫ GDPR. 

ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʘʣʽʟʦʚʘʥʝ ʦʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʤʽʨʫ 

ʟʙʠʪʢʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʯʠʥʥʠʢʽʚ ʽʥʮʠʜʝʥʪʫ, ʚʢʣʶʯʘʶʯʠ ʨʽʚʝʥʴ 

ʧʦʨʫʰʝʥʥʷ, ʪʠʧ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʢʦʥʪʝʢʩʪ ʧʦʜʽʾ ʪʘ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʉʪʚʦʨʝʥʦ ʽʥʪʝʛʨʦʚʘʥʫ ʙʘʟʫ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʥʮʠʜʝʥʪʽʚ ʪʘ 

ʦʮʽʥʦʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʟʙʽʨ, ʦʙʨʦʙʢʫ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʰʢʦʜʠ. ɹʘʟʘ ʜʘʥʠʭ ʧʽʜʪʨʠʤʫʻ 

ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʥʘʧʨʷʤʘʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ GDPR, ʱʦ ʜʦʟʚʦʣʷʻ 

ʰʚʠʜʢʦ ʽ ʥʘʜʽʡʥʦ ʬʦʨʤʫʚʘʪʠ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʝʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʽʟʫ.  ʇʨʦʚʝʜʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʧʽʜʭʦʜʽʚ. 



171 
 

 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʨʝʣʝʚʘʥʪʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ GDPR ʱʦʜʦ ʧʨʦʟʦʨʦʩʪʽ ʦʙʨʦʙʢʠ ʪʘ ʦʮʽʥʢʠ 

ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʽʚ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʫʩʧʽʰʥʝ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʨʦʟʨʦʙʦʢ ʧʽʜʪʚʝʨʜʠʣʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʠʭ  ʛʽʧʦʪʝʟ ʽ ʚʠʩʥʦʚʢʽʚ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 
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ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

 

ʋ ʙʣʦʮʽ ʧʠʪʘʥʴ ʨʦʟʜʽʣʫ (ʩ) ʢʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʟʘʟʥʘʯʠʪʠ ʜʽʾ, ʷʢʽ ʙʫʣʠ ʟʜʽʡʩʥʝʥʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʶ ʦʩʦʙʦʶ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʽʥʮʠʜʝʥʪʫ, ʱʦ ʟʘʯʝʧʠʚ 

ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʩʫʙôʻʢʪʽʚ. ʇʽʩʣʷ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʝʡ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

çʇʽʜʪʚʝʨʜʞʝʥʥʷè ʪʘ ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʙʣʦʢʫ ð ʧʫʥʢʪʫ (d) (ʜʠʚ. ʈʠʩ. ɸ.1). 

ʇʽʜ ʯʘʩ ʟʘʧʦʚʥʝʥʥʷ ʧʫʥʢʪʫ (d) ʢʦʨʠʩʪʫʚʘʯ ʦʮʽʥʶʻ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʦʩʦʙʠ ʟʛʽʜʥʦ ʟ ʥʘʷʚʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʟʘʭʦʜʘʤʠ, 

ʚʧʨʦʚʘʜʞʝʥʠʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʩʣʽʜ ʧʽʜʪʚʝʨʜʠʪʠ ʚʚʝʜʝʥʽ ʜʘʥʽ ʪʘ 

ʧʝʨʝʡʪʠ ʜʦ ʧʫʥʢʪʫ (e) (ʈʠʩ. ɸ.2). 

ʋ ʧʫʥʢʪʽ (e) ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ, ʯʠ ʻ ʜʘʥʠʡ ʽʥʮʠʜʝʥʪ ʧʝʨʰʠʤ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, 

ʯʠ ʧʦʜʽʙʥʽ ʚʠʧʘʜʢʠ ʚʞʝ ʪʨʘʧʣʷʣʠʩʷ. ʅʘʪʠʩʥʫʚʰʠ çʇʽʜʪʚʝʨʜʞʝʥʥʷè, ʢʦʨʠʩʪʫʚʘʯ 

ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʨʦʟʜʽʣʫ (f) (ʈʠʩ. ɸ.3). 

ʅʘ ʝʪʘʧʽ ʟʘʧʦʚʥʝʥʥʷ ʧʫʥʢʪʫ (f) ʢʦʨʠʩʪʫʚʘʯ ʦʙʠʨʘʻ ʨʽʚʝʥʴ ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʘʥʽʾ 

ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʥʘʛʣʷʜʦʚʠʤ ʦʨʛʘʥʦʤ ʢʨʘʾʥʠ-ʯʣʝʥʘ ɭʉ, ʜʝ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 

ʧʦʨʫʰʝʥʥʷ. ʇʽʩʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʧʫʥʢʪʫ (g) (ʈʠʩ. ɸ.4). 

 

 

ʈʠʩ. ɸ.1. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʧʫʥʢʪʫ (ʩ) 

ʥʘ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʘʥʽʾ 

 

ʈʠʩ. ɸ.2. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʧʫʥʢʪʫ (d) 

ʥʘ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʘʥʽʾ 
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ʈʠʩ. ɸ.3. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʧʫʥʢʪʫ (e) 

ʥʘ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʘʥʽʾ 

 

ʈʠʩ. ɸ.4. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʧʫʥʢʪʫ (f) 

ʥʘ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʘʥʽʾ 

 

ʋ ʧʨʦʮʝʩʽ ʟʘʧʦʚʥʝʥʥʷ ʙʣʦʢʫ ʧʠʪʘʥʴ ʨʦʟʜʽʣʫ (g) ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʚʢʘʟʘʪʠ ʪʠʧʠ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʧʦʩʪʨʘʞʜʘʣʠ ʚʥʘʩʣʽʜʦʢ ʽʥʮʠʜʝʥʪʫ. ʇʽʩʣʷ ʚʥʝʩʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʇʽʜʪʚʝʨʜʞʝʥʥʷè, ʱʦʙ 

ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʨʦʟʜʽʣʫ (h) (ʜʠʚ. ʈʠʩ. ɸ.5). 

ʅʘ ʝʪʘʧʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʧʫʥʢʪʫ (h) ʢʦʨʠʩʪʫʚʘʯʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʢʠʤ 

ʩʘʤʝ ʙʫʣʦ ʧʨʦʽʥʬʦʨʤʦʚʘʥʦ ʥʘʛʣʷʜʦʚʠʡ ʦʨʛʘʥ ʧʨʦ ʬʘʢʪ ʧʦʨʫʰʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʫʧʨʦʜʦʚʞ ʷʢʦʛʦ ʯʘʩʫ ʮʝ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʥʘʪʠʩʢʘʻʪʴʩʷ 

ʢʥʦʧʢʘ çʇʽʜʪʚʝʨʜʞʝʥʥʷè, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʜʦ ʙʣʦʢʫ (i) (ʈʠʩ. ɸ.6). 

 

 

ʈʠʩ. ɸ.5. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʧʫʥʢʪʫ (g) 

ʥʘ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʘʥʽʾ 

 

ʈʠʩ. ɸ.6. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʧʫʥʢʪʫ (h) 

ʥʘ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʘʥʽʾ 
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ʇʽʜ ʯʘʩ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ ʙʣʦʢʫ (i), ʫʧʦʚʥʦʚʘʞʝʥʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʤʘʻ 

ʚʢʘʟʘʪʠ, ʯʠ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟʘʭʦʜʠ ʚʧʣʠʚʫ, ʧʝʨʝʜʙʘʯʝʥʽ ʩʪʘʪʪʝʶ 58(2) ʈʝʛʣʘʤʝʥʪʫ 

GDPR. ʇʽʩʣʷ ʥʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʇʽʜʪʚʝʨʜʞʝʥʥʷè ʜʣʷ 

ʧʝʨʝʭʦʜʫ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʧʫʥʢʪʫ (j) (ʜʠʚ. ʈʠʩ. ɸ.7). 

ʋ ʤʝʞʘʭ ʧʫʥʢʪʫ (j) ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʯʠ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʭʦʜʞʝʥʥʷ ʩʝʨʪʠʬʽʢʘʮʽʾ ʜʘʥʠʭ ʫ ʜʝʨʞʘʚʽ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʦʾ ʩʪʘʚʩʷ ʽʥʮʠʜʝʥʪ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʇʽʜʪʚʝʨʜʞʝʥʥʷè ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ 

ʨʦʙʦʪʠ ʟ ʦʩʪʘʥʥʽʤ ʙʣʦʢʦʤ ʧʠʪʘʥʴ ð ʧʫʥʢʪʦʤ (k) (ʈʠʩ. ɸ.8). 

 

 

ʈʠʩ. ɸ.7. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʧʫʥʢʪʫ (i) 

ʥʘ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʘʥʽʾ 

 

ʈʠʩ. ɸ.8. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʧʫʥʢʪʫ (j) 

ʥʘ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʘʥʽʾ 

 

ʅʘ ʬʽʥʘʣʴʥʦʤʫ ʝʪʘʧʽ, ʧʽʜ ʯʘʩ ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (k), ʫʧʦʚʥʦʚʘʞʝʥʠʡ 

ʧʨʘʮʽʚʥʠʢ ʤʘʻ ʟʘʟʥʘʯʠʪʠ, ʯʠ ʤʘʣʘ ʤʽʩʮʝ ʬʽʥʘʥʩʦʚʘ ʚʠʛʦʜʘ ʘʙʦ ʟʙʠʪʢʠ ʚʥʘʩʣʽʜʦʢ 

ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ʋ ʨʘʟʽ ʩʪʚʝʨʜʞʫʚʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ 

ʢʦʥʢʨʝʪʥʠʡ ʨʦʟʤʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʩʫʤ. ɿʘʚʝʨʰʠʚʰʠ ʚʥʝʩʝʥʥʷ ʚʽʜʧʦʚʽʜʝʡ, ʩʣʽʜ 

ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʇʽʜʪʚʝʨʜʞʝʥʥʷè, ʧʽʩʣʷ ʯʦʛʦ ʧʝʨʝʡʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʫ, 

ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʛʦʣʦʚʥʦʤʫ ʝʢʨʘʥʽ ʦʧʮʽʶ çɿʚʽʪ ʧʨʦ ʦʮʽʥʢʫ ʟʙʠʪʢʫè (ʜʠʚ. ʈʠʩ. ɸ.9). 
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ʈʠʩ. ɸ.9. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʧʫʥʢʪʫ (k) ʥʘ ʦʩʥʦʚʽ ʧʦʨʫʰʝʥʥʷ ʢʦʤʧʘʥʽʾ 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʨʘʮʶʚʘʥʥʷʤ ʜʘʥʠʭ: 
 

 

ʈʠʩ. ɸ.10. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (b) 

 

ʈʠʩ. ɸ.11. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (c) 
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ʈʠʩ. ɸ.12 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (d) 

 

ʈʠʩ. ɸ.13. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (d) 

(ʧʨʦʜʦʚʞʝʥʥʷ) 

 

 

ʈʠʩ. ɸ.14 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (e) 

 

ʈʠʩ. ɸ.15. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (f) 
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ʈʠʩ. ɸ.16. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (g) 

 

ʈʠʩ. ɸ.17. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (h) 

 

 

ʈʠʩ. ɸ.18. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (i) 

 

ʈʠʩ. ɸ.19. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (j) 

 

 

 

ʈʠʩ. ɸ.20. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʧʫʥʢʪʫ (k) 


