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ɸʅʆʊɸʎɯʗ 

ʆʣʝʢʩʶʢ ɺ. ʇ. ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 13.00.10 ï ̔ ʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ (01 ï 

ʆʩʚʽʪʘ / ʇʝʜʘʛʦʛʽʢʘ). ï ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ. ï ʂʠʾʚ, 2023. 

ɿʤʽʩʪ ʘʥʦʪʘʮʽʾ. ʋ ʜʠʩʝʨʪʘʮʽʾ ʧʦʜʘʥʦ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʥʦʚʝ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʩʪʫʧʝʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è. ʇʦʥʷʪʪʷ çʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠè 

ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ (ʘʧʘʨʘʪʥʠʭ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ, 

ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ), ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ. ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʜʞʝʨʝʣʴʥʦʾ ʙʘʟʠ 

ʦʙˇʨʫʥʪʦʚʘʥʦ, ɦ ʦ ʩʧʨʦʻʢʪʫʚʘʪʠ ʜʦʩʣʽʜʞʫʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʦʟʥʘʯʘʻ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʮʽʣʴʦʚʽ, ʟʤʽʩʪʦʚʽ, ʜʠʜʘʢʪʠʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ 

ʚ ʥʴʦʤʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʋʪʦʯʥʝʥʦ ʧʦʥʷʪʪʷ çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷè, ʱʦ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ 

(ʩʝʨʚʽʩʽʚ, ʧʣʘʪʬʦʨʤ, ʽʥʬʨʘʩʪʨʫʢʪʫʨ), ʘ ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʫ ʜʽʷʣʴʥʦʩʪʽ ʚ ʥʴʦʤʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʨʦʟʚʠʪʦʢ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʦʩʚʽʪʠ, ʱʦ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʚʠʚʯʝʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʢʦʥʮʝʧʮʽʡ  ̔



3 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʨʦʟʛʦʨʪʘʥʥʷ, 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ ʽ ʩʝʨʚʽʩʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʬʝʥʦʤʝʥʘ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʦʶ 

ʬʦʨʤʦʶ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʻ ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ.  

ʇʦʜʘʥʦ ʟʘʛʘʣʴʥʫ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʦʟʨʦʙʣʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ̔ ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʩʘʜ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʛʽʧʦʪʝʟʫ, ʱʦ ʮʽ ʤʝʪʦʜʠʢʠ ʻ ʧʝʨʝʜʫʤʦʚʦʶ 

ʧʽʜʛʦʪʦʚʢʠ ʢʦʤʧʝʪʝʥʪʥʠʭ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʷʭ ʦʩʚʽʪʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺʠʟʥʘʯʝʥʦ ʟʘʚʜʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʙʘʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʜʦʩʣʽʜʥʦ ʾʨʦʙʦʪʠ. ʅʘʚʝʜʝʥʦ ʦʧʠʩ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʋ 

ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʥʘʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʦʙ̌ʨʫʥʪʦʚʘʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ, 

ʜʠʜʘʢʪʠʯʥʫ, ʩʝʨʚʽʩʥʫ ʪʘ ʤʦʜʝʣʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ 

ʤʦʜʝʣʝʡ ʚʠʟʥʘʯʝʥʦ ʜʠʜʘʢʪʠʯʥʽ (ʧʦʚʩʶʜʥʽʩʪʴ, ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ, ʤʦʥʽʪʦʨʠʥʛ, 

ʢʦʥʪʨʦʣʴ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʢʝʨʦʚʘʥʽʩʪʴ ʨʝʩʫʨʩʽʚ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʽʟʥʠʤ ʤʦʜʝʣʷʤ, ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ) ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ (ʜʦʩʪʫʧʥʽʩʪʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʧʽʜʪʨʠʤʢʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ 

ʤʝʨʝʞʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʣʝʛʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʛʥʫʯʢʽʩʪʴ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ, 

ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ, ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ, ʟʘʭʠʱʝʥʽʩʪʴ) ʢʨʠʪʝʨʽʾ ʜʦʙʦʨʫ 

ʩʢʣʘʜʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʜʙʘʯʘʻ 

ʪʝʭʥʽʯʥʝ ʪʘ ʤʝʪʦʜʠʯʥʝ ʧʦʻʜʥʘʥʥʷ ʚ ʢʦʤʙʽʥʦʚʘʥʫ ʭʤʘʨʫ ʧʣʘʪʬʦʨʤ 

(ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʽ), ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʫʩʽ ʩʝʨʚʽʩʥʽ ʤʦʜʝʣʽ. 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʢʦʞʥʦʾ ʟ ʤʦʜʝʣʝʡ ʙʘʟʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ 

ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ:  

¶ ʽʥʪʝʛʨʘʮʽʷ ʬʽʟʠʯʥʦʛʦ ʪʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱ, ʧʽʜʪʨʠʤʢʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʧʦʚʩʶʜʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ, ʥʝʧʝʨʝʨʚʥʽʩʪʴ  ̔ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ 

ʍʆʉʅ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʟʜʦʙʫʪʪʷ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʧʦʯʠʥʘʶʯʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʦʢʨʝʤʠʭ ʩʝʨʚʽʩʽʚ, ʯʝʨʝʟ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʍʆʉʅ ʨʦʙʦʪʠ ʮʠʬʨʦʚʠʭ  ̔

ʤʝʨʝʞʥʠʭ ʩʠʩʪʝʤ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʟʜʦʙʫʚʘʯʘʤʠ ʾʭ ʚʣʘʩʥʠʭ ʩʝʨʚʽʩʽʚ; 

¶ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʢʦʤʙʽʥʦʚʘʥʫ ʤʦʜʝʣʴ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʻʜʥʘʥʥʷ ʧʣʘʪʬʦʨʤ ʨʽʟʥʠʭ ʚʝʥʜʦʨʽʚ ʪʘ ʧʨʦʚʘʡʜʝʨʽʚ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʚʪʦʨʩʴʢʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʫʧʫ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʜʦ ʡʦʛʦ ʨʝʩʫʨʩʽʚ ʨʦʟʨʦʙʣʝʥʦ ̒ ʜʠʥʫ 

ʩʠʩʪʝʤʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʠʟʥʘʯʝʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ 

ʨʦʟʛʦʨʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʨʦʟʛʦʨʪʘʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ  ̔ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʽʥʪʝʛʨʘʮʽʷ 

ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʨʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʜʦ ʥʠʭ 

ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʜʦʙʦʨʫ ʩʢʣʘʜʥʠʢʽʚ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʝʥʦ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ Google Workspace ʪʘ Microsoft 365 ʷʢ 

ʜʦʮʽʣʴʥʽ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ. ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠʢʫ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ Google Workspace. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʧʨʦʪʦʢʦʣʠ ʘʚʪʦʨʠʟʘʮʽʾ, ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ ʽʥʪʝʛʨʘʮʽ ʾ

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google Workspace ʽ Microsoft 365 ʱʦʜʦ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʫ 

ɿɺʆ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʤʦʜʝʣʴ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè. ʅʘ 

ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʦʙʨʘʥʦ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʚʽʣʴʥʦʧʦʰʠʨʶʚʘʥʽ 

ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʪʘ Proxmox VE.  

ʂʦʥʩʪʘʪʦʚʘʥʦ, ʱʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʨʦʟʛʦʨʪʘʥʥʷ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʧʦʣʦʞʝʥʴ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ, ʘ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʤʦʞʣʠʚʝ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʛʦ ʩʝʨʚʝʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʦʩʚʽʜʫ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ 

ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ Proxmox VE ʜʦʚʝʜʝʥʦ, ʱʦ ʜʦʪʨʠʤʘʥʥʷ ʧʦʣʦʞʝʥʴ 

ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ 

ʤʘʰʠʥ  ̔ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʤʝʨʝʞʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʣʘʪʬʦʨʤ ʫ ʩʢʣʘʜʽ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʦʮʽʥʶʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʨʘʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʦʪʨʠʤʫʚʘʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ 

ʧʝʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪ 

ʭʤʘʨʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʨʦʟʛʦʨʥʫʪʠʭ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ 

Proxmox VE. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʝʟʝʨʚʥʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ ï ʧʦʚʥʦʛʦ, ʽʥʢʨʝʤʝʥʪʥʦʛʦ ʪʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ, ʘ ʪʘʢʦʞ ʜʫʙʣʶʚʘʥʥʷ 

ʭʤʘʨʥʠʭ  ̔ʣʦʢʘʣʴʥʠʭ ʩʭʦʚʠʱ.  

ʆʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʠʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʜʣʷ ʨʦʟʚʠʪʢʫ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʟʜʦʙʫʚʘʶʪʴ ʦʩʚʽʪʫ ʥʘ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʩʪʫʧʝʥʷʭ.  

ɿʛʽʜʥʦ ʟ ʜʠʜʘʢʪʠʯʥʦ ʁʤʦʜʝʣʣʶ, ʥʘ ʧʝʨʰʦʤʫ ʩʪʫʧʝʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦʮʽʣʴʥʠʤ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ̫ ʢ ʟʘʩʦʙʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʭ 

ʧʨʦʛʨʘʤ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʟʤʽʩʪ ʽ ʤʝʪʦʜʠʢʫ ʢʫʨʩʽʚ ʙʘʟʦʚʦʛʦ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʽʚʥʷ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè, çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞè ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʛʦʨʥʫʪʠʭ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ɺ ʦʩʥʦʚʫ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʧʦʢʣʘʜʝʥʦ 

ʢʦʥʮʝʧʮʽʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-

ʢʫʨʩʽʚ. ɼʦ ʟʘʟʥʘʯʝʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʙʫʣʦ ʽʤʧʣʝʤʝʥʪʦʚʘʥʦ ʘʚʪʦʨʩʴʢʽ ʥʘʚʯʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʪʝʤʠ ʢʫʨʩʽʚ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco, ʚʽʨʪʫʘʣʴʥʽ ʢʦʤʧôʁ ʪʝʨʠ ʪʘ ʤʝʨʝʞʽ 

ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ, ʩʝʨʚʽʩʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ Google 

Workspace ʪʘ Microsoft 365. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʷʢʫ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʫ ʤʝʞʘʭ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʢʫʨʩ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè. ʉʝʨʝʜ ʽʥʰʦʛʦ ʚ ʥʴʦʤʫ 

ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʻʢʪʥʫ ʤʝʪʦʜʠʢʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʘʥʪʽʚ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʧʣʘʪʬʦʨʤʠ Google Workspace ʫ ʟʘʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʅʘʚʯʘʥʥʷ ʤʘʛʽʩʪʨʘʥʪʽʚ 

ʨʦʟʨʦʙʣʝʥʥʶ ʚʣʘʩʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʜʚʦʭ ʧʨʦʻʢʪʽʚ ʟ 
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ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɺʦʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʽʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ  ̔

ʩʝʨʚʽʩʽʚ. 

ʅʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʅʘ 

ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʤʫ ʝʪʘʧʽ ʟô̫ ʩʦʚʘʥʦ, ʱʦ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʛʦ ʢʫʨʩʫ, ʩʪʫʜʝʥʪʠ 

ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ, 

ʢʦʤʫʥʽʢʘʮʽʾ, ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʛʦʪʦʚʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʅʘ ʬʦʨʤʫʚʘʣʴʥʦʤʫ ʝʪʘʧʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʪʚʝʨʜʞʝʥʦ ʛʽʧʦʪʝʟʫ 

ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘ ʨʦʟʚʠʪʦʢ ʩʢʣʘʜʥʠʢʽʚ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʩʪʫʜʝʥʪʠ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʨʽʚʥʷ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʨʘʢʪʠʯʥʠʤ ʣʘʙʦʨʘʪʦʨʥʠʤ 

ʟʘʥʷʪʪʷʤ ʧʝʨʝʜ ʪʝʦʨʝʪʠʯʥʠʤʠ, ʟʦʢʨʝʤʘ ʟʘʪʨʝʙʫʚʘʥʠʤ ʩʝʨʝʜ ʟʜʦʙʫʚʘʯʽʚ ʻ ʢʦʨʦʪʢʠʡ 

ʚʠʢʣʘʜ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʘʢʪʠʯʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʫ ʢʫʨʩʽ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʟʘʩʚʽʜʯʠʚ, ʱʦ 

ʩʪʫʜʝʥʪʠ ʨʦʟʫʤʽʶʪʴ ʪʘ ʚʠʩʦʢʦ ʦʮʽʥʶʶʪʴ ʨʽʚʥʦʨʽʚʥʝʚʽ ʘʚʪʦʨʩʴʢʽ ʟʘʚʜʘʥʥʷ ʫ ʬʦʨʤʽ 

ʝʩʝ. ʅʘ ʬʦʨʤʫʚʘʣʴʥʦʤʫ ʝʪʘʧʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʚʠʷʚʣʝʥʦ ʚʧʣʠʚʫ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ ʯʠ ʩʪʘʪʽ ʩʪʫʜʝʥʪʽʚ ʥʘ ʾʭʥʽ ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ.  

ʅʘ ʬʦʨʤʫʚʘʣʴʥʦʤʫ ʪʘ ʧʽʜʩʫʤʢʦʚʦʤʫ ʝʪʘʧʘʭ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʦʢ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʨʫʛʦʛʦ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɸʥʘʣʽʟ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘʩʚʽʜʯʠʚ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʚʽʜʧʦʚʽʜʷʤʠ ʡ ʦʮʽʥʢʘʤʠ ʤʘʛʽʩʪʨʘʥʪʽʚ, ʦʪʨʠʤʘʥʠʤʠ ʥʘ ʬʦʨʤʫʚʘʣʴʥʦʤʫ ʪʘ 

ʧʽʜʩʫʤʢʦʚʦʤʫ ʝʪʘʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʂʦʥʩʪʘʪʦʚʘʥʦ ʱʦ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʫʯʘʩʪʴ ʤʘʛʽʩʪʨʘʥʪʽʚ ʫ ʨʝʘʣʴʥʠʭ ʧʨʦʻʢʪʘʭ, ʷʢʽ 

ʧʽʜʚʠʱʫʶʪʴ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ, ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʚʠʚʘʪʠ ʚ ʟʜʦʙʫʚʘʯʽʚ ʥʘʚʠʯʢʠ 

ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʚʜʘʥʴ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʬʘʭʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ, ʙʘʢʘʣʘʚʨʠ, ʤʘʛʽʩʪʨʠ, 

ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʦʩʚʽʪʠ. 

ABSTRACT 

Oleksiuk V. P. Theoretical and methodical principles of designing, administration 

and using a cloud-based learning environment for future computer science teachers. ï 

Qualifying scientific work on the rights of a manuscript. 

Thesis for the degree of doctor of pedagogical sciences, in speciality 13.00.10 ï 

Information and Communication Technologies in Education (01 ï Education / 

Pedagogics). ï The Institute for Digitalisation of Education of National Academy of 

Educational Sciences of Ukraine. ï Kyiv, 2023. 

Abstract content. The dissertation presents a theoretical foundation and a new 

solution to the problem of using a cloud-based learning environment in the training process 

of future computer science teachers. The concept of a "cloud-based learning environment" 

is interpreted as a system of digital tools (hardware, communication, virtualized). These 

tools operate in accordance with the principles of cloud computing and provide universal 

access for students to data, and computing resources, in order to achieve the educational 

outcomes outlined in the curriculum. Based on the source base, it is substantiated that to 

design the researched environment means to analyze and determine the target, content, and 

didactic requirements for the training of education applicants in it. The concept of 

"Administration of a cloud-based learning environment" has been clarified. It is interpreted 

as a set of measures related to the design, deployment, management, and maintenance of its 

components (services, platforms, infrastructures), as well as supporting the activities of 

applicants in it. The conducted research is aimed at the development of cloud-based learning 

environments of higher education institutions under the conditions of education reforms. 

This necessitates the development of scientific, technical, and methodological support to 

effectively implement these environments. 

The study of the experience of training future informatics teachers shows that in 

universities of Ukraine, the EU, and the USA, the study of the concepts and problems 

of using modern cloud technologies are relevant. Based on the analysis of 
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psychological and pedagogical features of activities in cloud-based environments, it is 

substantiated that mass open online courses are an effective form of providing 

educational resources. The general research methodology of the problem of developing 

theoretical, technological, and didactic principles of design, administration of cloud-

based environments, and their use for training future computer science teachers is 

presented. The prerequisite for the training of competent specialists in the fields of 

education and information technologies, has been formulated. The tasks of the 

pedagogical experiment and the basis of the experimental and research work are 

indicated. A description of each stage of the experiment is provided. In the dissertation, 

modeling of a cloud-based learning environment for future computer science teachers 

was performed. So the conceptual, didactic, service and administration environment 

models were substantiated. In accordance with these models, didactic (ubiquity, 

invariance, monitoring, control of educational activities, possibility of participants 

interaction in the educational process, resource manageability, compliance with various 

models, perspectiveness) and technological-procedural (availability, functionality, 

standard network protocols support, distribution legality, configuration flexibility, 

integration potential, controllability, and security) selection criteria are determined as 

components of the environment of cloud platforms and services. It was established that 

providing support for the educational process involves a technical and methodical 

combination into a combined cloud of platforms (public and private) implementing all 

service models. 

The authorôs experience in the cloud-based learning environment administration 

technologies is analyzed. A unified user authentication system has been developed to 

ensure studentsô access to environmental resources. The sequence of stages of 

deploying cloud-based learning environment components for computer science 

teachers is defined, in particular, the design of user account database, the deployment 

of public and private cloud platforms, the integration of cloud platforms, the 

development of cloud laboratories and the implementation of mass open online courses 

for them. According to the selection criteria of the environment components, the 

Google Workspace and Microsoft 365 cloud platforms have been identified as 
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appropriate for deployment in the environment. The technologies and methods of 

administration of the public cloud platform Google Workspace have been developed. 

Modern authorization protocols were analyzed, and technologies for integration of 

Google Workspace and Microsoft 365 cloud services were developed for user 

authentication and access to resources. The necessity of deploying cloud platforms 

implementing the "infrastructure as a service" model in educational institutions is 

substantiated. Based on the comparative analysis, open-source platforms Apache 

Cloudstack and Proxmox VE were chosen for deployment. 

It was established that the implementation of deployment tasks should follow the 

provisions of the developed models, and the achievement of the result is possible 

without the usage of expensive server hardware. Based on the systematization of the 

experience of deploying and using the Apache Cloudstack and Proxmox VE platforms 

in the educational process, it has been proven that compliance with the provisions of 

the authorôs methodology enables the implementation of a significant number of virtual 

machines and modeling of complex network infrastructures. To ensure the productivity 

and flexibility of the researched platforms as part of a cloud-based learning 

environment, an evaluation of the performance of selected private clouds was 

performed, which made it possible to estimate the number of acquirers who can 

simultaneously receive computing resources of certain characteristics. Backup 

technologies for its components of the Apache Cloudstack and Proxmox VE cloud 

platforms have been developed. The use of different approaches to backup storage such 

as full, incremental, and differential as well as the duplication of cloud and local storage 

is substantiated. 

The methodology of using a cloud-based environment for the development of 

professional competence of future computer science teachers pursuing bachelorôs and 

masterôs degrees has been developed. 

According to the didactic model at the first level of higher education, it is 

advisable to use the components of the environment as a means of organizing 

educational activities. Based on the analysis of educational and professional 

programmes, the content and methodology of the bachelorôs level courses "Operating 



10 

Systems", "Computer Networks", "Administration of Computer Networks" and 

computer practice using cloud laboratories deployed in the environment were 

developed. The authorôs methodology embraces the concept of blended learning using 

mass open online courses. The authorôs educational materials, course themes of the 

Cisco Networking Academy, virtual computers and networks of the academic cloud, 

and services of public cloud platforms Google Workspace and Microsoft 365 were 

implemented in the specified laboratories. A methodology for masterôs students 

training for the creation and deployment of cloud platforms was developed. It should 

be carried out within educational and scientific programs. For this purpose, the course 

"Fundamentals of cloud technologies" was developed. It implemented a project 

methodology for preparing masterôs students for the deployment of the Google 

Workspace platform in secondary schools. Training masterôs students to develop their 

own cloud services is shown in the example of two programming projects. They are 

aimed at using modern programming and data processing tools from public cloud 

platforms and services. 

An analysis of the results of the pedagogical experiment is given. At the 

ascertainment stage, it was observed that starting from the first year, students often use 

cloud technologies for educational assignments, communication, and data storage. A 

conclusion was made about the applicants readiness to use the components of a cloud-

based learning environment and study the basics of cloud technologies. The hypothesis 

regarding the positive impact of the method of using a cloud-based environment on the 

development of the applicantôs professional competence components has been 

confirmed. Notably, among bachelorôs students, a preference for practical laboratory 

sessions over theoretical ones has been established, specifically highlighting the 

demand for a synthesis of theoretical content and practical tasks. Correlational analysis 

in the course "Operating Systems" showed that students understand and highly 

appreciate peer-to-peer writing assignments in the form of essays. The pedagogical 

experiment did not reveal the influence of studentsô previous experience or gender on 

their educational achievements. An experimental section of educational achievements 

of masterôs students proved that an effective method of organizing their educational 
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activities is active engagement in real projects. They increase the cognitive interest of 

students and allow future computer science teachers to develop the necessary 

professional skills of joint work, and awareness of the significance associated with 

problem-solving tasks pertaining to the implementation of cloud services in 

educational institutions. 

Keywords: cloud-based learning environment, cloud technologies, professional 

competence, future computer science teachers, bachelors, masters, digital 

transformation of education. 
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ʅɹɼ ï ʥʘʫʢʦʤʝʪʨʠʯʥʘ ʙʘʟʘ ʜʘʥʠʭ 

ʄɺʆʂ ï ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ 

ʅʇʇ ï ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʘʮʽʚʥʠʢ 

ʆʇʇ ï ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ 

ʆʅʇ ï ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʘ ʧʨʦʛʨʘʤʘ 
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Covid-19 ï ʢʦʨʦʥʘʚʽʨʫʩʥʘ ʭʚʦʨʦʙʘ 2019 

DigComp ï Digital Competence Framework for Citizens (ʨʘʤʢʘ ʮʠʬʨʦʚʠʭ 
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MOOC ï Massive Open Online Course (ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ) 

IaaS ï Infrastructure as a Service (ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʧʦʩʣʫʛʘ) 

PaaS ï Platform as a Service (ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʧʦʩʣʫʛʘ) 

SaaS ï Software as a Service (ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʧʦʩʣʫʛʘ) 

WoS ï Web of Science (ʥʘʫʢʦʤʝʪʨʠʯʥʘ ʙʘʟʘ ʜʘʥʠʭ) 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʢʨʘʾʥʘ ʧʦʪʨʝʙʫʻ ʟʤʽʥ. ʅʘ ʞʘʣʴ, ʮʽ ʟʤʽʥʠ 

ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʟʘ ʅʝʟʘʣʝʞʥʽʩʪʴ ʥʘ ʪʣʽ ʟʥʘʯʥʠʭ ʧʦʣʽʪʠʯʥʠʭ, 

ʙʝʟʧʝʢʦʚʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʛʫʤʘʥʽʪʘʨʥʠʭ ʧʦʪʨʷʩʽʥʴ. ʇʨʦʪʝ ʥʘʧʨʷʤ ʽ 

ʟʤʽʩʪ ʮʠʭ ʟʤʽʥ ʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʠʚʽʣʽʟʘʮʽʡʥʦʛʦ ʚʠʙʦʨʫ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʮʽʾ.  

ʇʦʨʷʜ ʟ ʦʙʦʨʦʥʥʠʤ ʩʝʢʪʦʨʦʤ, ʝʢʦʥʦʤʽʢʦʶ, ʥʘʫʢʦʶ ʽ ʢʫʣʴʪʫʨʦʶ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ ʡ ʛʘʣʫʟʴ ʦʩʚʽʪʠ, ʥʘ ʷʢʫ ʪʘʢʦʞ ʤʘʶʪʴ ʚʧʣʠʚ ʟʘʛʘʣʴʥʦ-

ʮʠʚʽʣʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʛʣʦʙʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. ɿʤʽʥʠ ʚ ʩʠʩʪʝʤʽ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʋʢʨʘʾʥʠ, ʙʝʟʧʝʨʝʯʥʦ, ʧʦʚô̫ ʟʘʥʽ ʟ ʧʦʰʠʨʝʥʥʷʤ ʽʜʝʡ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʨʽʟʥʠʭ ʢʨʘʾʥ, ʟʽ ʟʤʽʥʘʤʠ ʚ ʩʪʨʘʪʝʛʽʷʭ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ, ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ, 

ʩʦʮʽʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʜʽʡʩʥʝʥʥʷ. 

ʇʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʜʝʩʷʪʠʣʽʪʴ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʜʘʣʴʰʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʠ, ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʜʽʷʣʴʥʦʩʪʽ 

ʚ ʮʠʬʨʦʚʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʟʥʘʥʴ. ɿʥʘʯʥʽ ʪʝʤʧʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ 

ʚʠʤʘʛʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʧʦʩʪʽʡʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʥʘʚʯʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʦʥʦʚʣʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʥʴ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ 

ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʣʘʩʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ɻʣʦʙʘʣʽʟʘʮʽʷ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ, ʟʦʢʨʝʤʘ ʡ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʟʘʩʘʜʥʠʯʠʭ ʧʦʣʦʞʝʥʴ ʧʨʦ ʾʾ ʚʽʜʢʨʠʪʽʩʪʴ, ʧʦʚʩʶʜʥʽʩʪʴ, 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʩʪʘʻ ʞʠʪʪʻʚʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ. ɼʦ ʪʦʛʦ ʞ ʦʩʦʙʣʠʚʦʾ ʚʘʛʠ ʥʘʙʫʚʘʶʪʴ 

ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦ, ʪʝʭʥʦʣʦʛʽʯʥʦ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʧʦʣʦʞʝʥʴ.  

ʇʠʪʘʥʥʷ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ ʚ ʋʢʨʘʾʥʽ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʙʫʣʦ ʦʙʫʤʦʚʣʝʥʦ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ï ʫ ʟʘʢʦʥʘʭ ʋʢʨʘʾʥʠ çʇʨʦ ʂʦʥʮʝʧʮʽʶ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè, çʇʨʦ ʥʘʮʽʦʥʘʣʴʥʫ ʧʨʦʛʨʘʤʫ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè, çʇʨʦ ʽʥʥʦʚʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴè, çʇʨʦ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽè, çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʣʘʥʫ 

ʱʦʜʦ ʚʽʜʢʨʠʪʦʾ ʥʘʫʢʠè, ʫ ʧʦʩʪʘʥʦʚʘʭ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʱʦ 
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ʩʪʦʩʫʶʪʴʩʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ; ʫ ʧʦʩʪʘʥʦʚʘʭ ʽ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷʭ ʟʛʘʜʘʥʦʛʦ ʤʽʥʽʩʪʝʨʩʪʚʘ.  

ɺʽʜʧʦʚʽʜʥʦ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʨʛʘʥʘʤʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʩʪʚʦʨʝʥʦ ʫʤʦʚʠ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʝʨʚʽʩʽʚ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʘʜʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʜʘʥʠʭ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʞʠʪʪʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɺʦʥʠ ʧʦʢʣʠʢʘʥʽ ʨʝʘʣʽʟʫʚʘʪʠ 

ʢʦʥʮʝʧʮʽʶ çʜʝʨʞʘʚʘ ʚ ʩʤʘʨʪʬʦʥʽè. ʊʝʥʜʝʥʮʽʾ ʚʽʜʢʨʠʪʦʩʪʽ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʻ 

ʚʘʞʣʠʚʠʤʠ ʩʪʦʩʦʚʥʦ ʽʥʪʝʛʨʘʮʽʾ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʫ ʩʚʽʪʦʚʠʡ ʦʩʚʽʪʥʽʡ ʪʘ ʥʘʫʢʦʚʠʡ 

ʧʨʦʩʪʽʨ. ʋ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʜʘʣʴʰ ̔ ʪʝʦʨʝʪʠʯʥʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ  ̔ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʽ ʟʘʚʜʘʥʥʷ ʦʙʫʤʦʚʣʝʥʦ ʚ ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʚʜʘʥʥʷʭ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ. ʋ 

2020 ʨʦʮʽ ʫʢʨʘʾʥʩʴʢʠʡ ʫʨʷʜ ʟʘʪʚʝʨʜʠʚ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘ ʧʝʨʽʦʜ 

ʜʦ 2030 ʨʦʢʫ, ʷʢʘ, ʩʝʨʝʜ ʽʥʰʦʛʦ, ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ [119]. ɿʛʦʜʦʤ ʫ 2021 ʨʦʮʽ ʙʫʣʦ ʧʨʠʡʥʷʪʦ 

ʢʦʥʮʝʧʮʽ ʁʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ 

ʟ ʾʾ ʨʝʘʣʽʟʘʮʽʾ. ʋ ʥʽʡ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʛʨʦʤʘʜʷʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʜʦʙʫʪʪʷ ʮʠʬʨʦʚʦʾ ʦʩʚʽʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ  ̔ʮʠʬʨʦʚʠʭ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ [118]. 

ɿʘʪʨʝʙʫʚʘʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʩʪʨʘʪʝʛʽʡ ʟʫʤʦʚʣʝʥʘ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʤ ʜʦʢʫʤʝʥʪʘʤ ɭʉ. ʉʝʨʝʜ 

ʥʠʭ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʧʣʘʥ ʜʽʡ ʫ ʩʬʝʨʽ ʮʠʬʨʦʚʦʾ ʦʩʚʽʪʠ (Digital Education Action 

Plan), ʱʦ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʩʪʨʘʪʝʛʽʻʶ, ʟʘʧʦʯʘʪʢʦʚʘʥʦ  ʁɭʚʨʦʧʝʡʩʴʢʦʶ ʢʦʤʽʩʽʻʶ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʠʩʪʝʤʘʭ 

ʦʩʚʽʪʠ [222]. ʇʣʘʥ ʤʘʻ ʥʘ ʤʝʪʽ ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʫ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤ ʦʩʚʽʪʠ, 

ʧʦʢʨʘʱʝʥʥʷ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʽ ʩʧʨʠʷʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʨʝʩʫʨʩʽʚ ʫ ʥʘʚʯʘʥʥʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚ ʩʪʨʘʪʝʛʽʾ 

ʦʙʫʤʦʚʣʝʥʦ ʮʽʣʽ, ʱʦ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ  ̔
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ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʥʘʷʚʥʠʭ ʫʯʠʪʝʣʽʚ-ʧʨʘʢʪʠʢʽʚ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 

¶ ʧʜ̔ʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʝʨʝʜ ʫʯʠʪʝʣʽʚ ʪʘ 

ʚʠʢʣʘʜʘʯʽʚ; 

¶ ʩʧʨʠʷʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ; 

¶ ʧʦʜʦʣʘʥʥʷ ʛʝʥʜʝʨʥʦʛʦ ʨʦʟʨʠʚʫ ʚ STEM-ʦʩʚʽʪʽ; 

¶ ʧʦʩʠʣʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʦʩʚʽʪʷʥʘʤʠ ʪʘ ʧʨʦʤʠʩʣʦʚʽʩʪʶ. 

ʈʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʠʪʝʣʽʚ ʢʨʘʾʥ ɭʉ ʧʝʨʝʜʙʘʯʝʥʠʡ ʫ 

ʨʘʤʢʦʚʦʤʫ ʜʦʢʫʤʝʥʪ ̔ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ DigCompEdu (European Framework for 

the Digital Competence of Educators) [221]. ɼʦʢʫʤʝʥʪ ʨʦʟʨʦʙʣʝʥʦ ʟ ʤʝʪʦʶ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ ʧʨʦ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʠ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ. 

ʉʝʨʝʜ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʢʨʠʪʦʩʪʽ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ, ʚʘʞʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʭʤʘʨʥʠʤ 

ʦʙʯʠʩʣʝʥʥʷʤ. ɸʥʘʣʽʟʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ ʫ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʠʱʦʾ ʰʢʦʣʠ, ʜʦʮʽʣʴʥʠʤ ʚʙʘʯʘʻʪʴʩʷ ʧʝʨʰʦʯʝʨʛʦʚʝ ʾʭ ʚʠʚʯʝʥʥʷ ʡ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʭʽʚʮʷʤʠ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʛʘʣʫʟʽ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʪʘʢʠʤʠ ʬʘʭʽʚʮʷʤʠ, ʧʦʟʘ ʩʫʤʥʽʚʦʤ, ʻ ʫʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ. ɿ 

ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʨʦʟʚô̫ ʟʘʥʥʶ ʧʨʦʙʣʝʤʠ 

ʱʦʜʦ ʾʭ ʷʢʽʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʤʽʩʪ, ʤʝʪʦʜʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ, 

ʩʚʦʁ̒ ʯʝʨʛʦ ,ʁ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʆʪʞʝ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̔ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ, 

ʩʧʨʦʻʢʪʦʚʘʥʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʫ ʧʨʦʮʝʩ ̔ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʟʫʤʦʚʣʝʥʦ ʚʠʤʦʛʘʤʠ ʩʫʯʘʩʥʦʾ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʽʡ 

ʰʢʦʣʽ. 

ʊʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʦ ʚ ʧʨʘʮʷʭ 

ɺ. ʖ. ɹʠʢʦʚʘ, ʆ. ʖ. ɹʫʨʦʚʘ, ʆ. ɻ. ɻʣʘʟʫʥʦʚʦʾ, ɸ. ʄ. ɻʫʨʞʽʷ, ʄ. ɯ. ɾʘʣʜʘʢʘ, 

ʆ. ɻ. ʂʫʟʴʤʽʥʩʴʢʦʾ, ɺ. ʄ. ʂʫʭʘʨʝʥʢʘ, ʅ. ɺ. ʄʦʨʟʝ, ʃ. ʌ. ʇʘʥʯʝʥʢʦ, ʉ. ɸ. ʈʘʢʦʚʘ, 
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ʖ. ʉ. ʈʘʤʩʴʢʦʛʦ, ʉ. ʆ. ʉʝʤʝʨʽʢʦʚʘ, ɭ. ʄ. ʉʤʠʨʥʦʚʦʾ-ʊʨʠʙʫʣʴʩʴʢʦʾ, 

ʆ. ɺ. ʉʧʽʚʘʢʦʚʩʴʢʦʛʦ, ʖ. ɺ. ʊʨʠʫʩʘ ʪʘ ʽʥʰʠʭ.  

ʇʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʧʨʘʮʷʭ ʅ. ʈ. ɹʘʣʠʢ, 

ʄ. ɯ. ɾʘʣʜʘʢʘ, ʅ. ɺ. ʄʦʨʟʝ, ʖ. ʉ. ʈʘʤʩʴʢʦʛʦ, ɿ. ʉ. ʉʝʡʜʘʤʝʪʦʚʦʾ, 

ɺ.ʇ. ʉʝʨʛʽʻʥʢʘ, ʉ. ʆ. ʉʝʤʝʨʽʢʦʚʘ, ʆ. ʄ. ʉʧʽʨʽʥʘ, ʖ. ɺ. ʊʨʠʫʩʘ, ɺ. ʄ. ʌʨʘʥʯʫʢʘ 

ʪʘ ʽʥʰʠʭ.  

ʇʨʦʙʣʝʤʘʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ʦʩʚʽʪʽ ʧʨʠʩʚʷʯʝʥʦ 

ʥʠʟʢʫ ʨʦʙʽʪ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ: ɺ. ʖ. ɹʠʢʦʚʘ, ʊ. ɸ. ɺʘʢʘʣʶʢ, 

ʄ. ɺ. ʄʘʨôʻʥʢʦ, ʉ. ɻ. ʃʠʪʚʠʥʦʚʦʾ, ʅ. ɺ. ʄʦʨʟʝ, ʖ. ɻ. ʅʦʩʝʥʢʦ, ɺ. ɺ. ʆʩʘʜʯʦʛʦ, 

ʂ. ʇ. ʆʩʘʜʯʦʾ, ɿ. ʉ. ʉʝʡʜʘʤʝʪʦʚʦʾ, ʆ. ʄ. ʉʧʽʨʽʥʘ, ʄ. ʇ. ʐʠʰʢʽʥʦʾ, ɹ. ɻʽʨʰʘ (B. 

Hirsch), ɸ. ʃʘʙʫʩ (A. Labus) ʄ. ʄʽʨʮʝʾ (M. Mircea), ɺ. ʈʦʷ (W. Roy), ʍ. ɺʦʥʛʘ (H. 

Wang), ʉ. ʁʦʛʦʷʤʠ (S. Yokoyama) ʪʘ ʽʥʰʠʭ. 

ɸʥʘʣʽʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʝʡ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʪʘ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʘʶʪʴ ʟʤʦʛʫ 

ʚʠʷʚʠʪʠ ʧʨʦʪʠʨʽʯʯʷ: 

¶ ʤʽʞ ʩʫʩʧʽʣʴʥʦʶ ʦʙʫʤʦʚʣʝʥʽʩʪʶ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ ʪʘ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʦʮʝʩʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʫ ʧʨʘʢʪʠʢʫ ʜʽʷʣʴʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ɿɺʆ; 

¶ ʤʽʞ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʚʽʜʢʨʠʪʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʙʨʘʢʦʤ 

ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʱʦʜʦ ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ ʡ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʚ ʧʨʘʢʪʠʮʽ ʜʽʷʣʴʥʦʩʪʽ ɿɺʆ; 

¶ ʤʽʞ ʥʘʷʚʥʠʤʠ ʧʨʦʧʦʟʠʮʽʷʤʠ ʩʚʽʪʦʚʠʭ ʚʝʥʜʦʨʽʚ ʱʦʜʦ ʥʘʜʘʥʥʷ ʟʘʢʣʘʜʘʤ 

ʦʩʚʽʪʠ ʜʦʩʪʫʧʫ ʜʦ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʽ ʨʽʚʥʝʤ ʨʝʩʫʨʩʥʠʭ ʟʘʪʨʘʪ ʥʘ ʩʫʧʨʦʚʽʜ 

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʚʽʪʯʠʟʥʷʥʠʭ ɿɺʆ; 

¶ ʤʽʞ ʧʦʪʨʝʙʦʶ ʚ ʽʥʪʝʛʨʘʮʽʾ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʷʢ ʩʢʣʘʜʥʠʢʽʚ 

ʮʠʬʨʦʚʠʭ ʩʝʨʝʜʦʚʠʱ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʪʘ ʥʘʷʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʾʭ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ; 
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¶ ʤʽʞ ʦʙôʻʢʪʠʚʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʦʟʚʠʪʢʫ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ (ʍʆʉʅ) ʽ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʨʦʟʨʦʙʣʝʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʇʦʜʦʣʘʥʥʷ ʮʠʭ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʧʦʪʨʝʙʫʻ ʨʦʟʚôʷʟʘʥʥʷ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʫʱʦʾ 

ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ ʡ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦ 

ʟʘʪʨʝʙʫʚʘʥʦʛʦ ʪʘ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʬʘʭʽʚʮʷ ï ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʈʦʟʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʪʘʢʦʞ ʧʦʚô̫ ʟʘʥʝ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʘʧʨʦʙʘʮʽʾ ʤʝʪʦʜʠʢʠ ʧʽʜʛʦʪʦʚʢʠ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʾʭ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʥʦʚʦʶ ʟʘʟʥʘʯʝʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʩʪʘʪʠ ʧʽʜʭʽʜ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʜʽʻʚʦʾ ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʷʚʣʝʥʠʭ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʽ ʥʘʷʚʥʽʩʪʶ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʧʦʪʨʝʙ ʫ ʾʭ ʨʦʟʚô̫ ʟʘʥʥʽ ʙʫʣʦ ʦʙʨʘʥʦ ʪʝʤʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ï çʊʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠè. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʧʨʦ̒ʢʪʫʚʘʪʠ, ʨʦʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽ ʾʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ 

ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1) ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʥʷʪʪʻʚʦ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ʦʩʚʽʪʥʽʡ ʛʘʣʫʟʽ, ʚʠʚʯʠʪʠ ʜʦʩʚʽʜ ʧʽʜʛʦʪʦʚʢʠ 

ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʚʽʪʯʠʟʥʷʥʠʭ  ̔ʟʘʨʫʙʽʞʥʠʭ ɿɺʆ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

2) ʉʧʨʦʻʢʪʫʚʘʪʠ ʤʦʜʝʣ ̔ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 
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ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʜʦʙʦʨʫ ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ.  

3) ʈʦʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽʾ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

4) ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʪʘ ʦʧʠʩʘʪʠ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

5) ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʥʘ ʨʽʚʥʷʭ ʙʘʢʘʣʘʚʨʘ ʪʘ ʤʘʛʽʩʪʨʘ.  

ʇʨʝʜʤʝʪ ï ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ. 

ʂʦʥʮʝʧʮʽʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʽʜʥʘ ʽʜʝʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʩʠʩʪʝʤʽ ʮʠʬʨʦʚʠʭ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʱʦʜʦ ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʾ 

ʧʨʦʻʢʪʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ. ɿʘ ʫʤʦʚʠ ʥʘʣʝʞʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʘʧʨʦʙʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʚʽʜʥʠʭ ʬʽʣʦʩʦʬʩʴʢʠʭ  ̔ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʟʦʢʨʝʤʘ 

ʩʠʩʪʝʤʥʦʛʦ, ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ, ʜʽʷʣʴʥʽʩʥʦʛʦ, ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ, 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ. ʂʦʥʮʝʧʮʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʻ ʪʨʠ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʽ 

ʢʦʥʮʝʧʪʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʝʘʣʽʟʘʮʽʾ ʛʦʣʦʚʥʦʾ ʽʜʝʾ ʜʦʩʣʽʜʞʝʥʥʷ: ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʪʘ ʤʝʪʦʜʠʯʥʠʡ. 

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʩʪʘʥʦʚʣʷʪʴ: 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ [119], [118], [114], [116] ʨʘʤʢʦʚʽ ʡ ʧʨʦʛʨʘʤʥʽ ʜʦʢʫʤʝʥʪʠ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ [222], 

[221], [276], [208] ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ 

ʡ ʦʩʚʽʪʠ (ɺ. ɹʠʢʦʚ [9], [17], ʆ. ʇʽʥʯʫʢ [354], ʖ. ʈʘʤʩʴʢʠʡ [123], ɼ. ɹʝʣʣ (D. Bell) 
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[185], ɾ. ʚʘʥ ɼaʡʢ (J. van Dijk ) [413], ʄ. ʂʘʩʪʝʣʴʩ (M. Castells) [195] ʪʘ ʽʥ.), 

ʨʦʟʚʠʪʢʫ ʢʦʥʮʝʧʮʽʡ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ (ɺ. ɹʠʢʦʚ [10], ɺ. ʂʨʝʤʽʥʴ [42], ʄ. ʃʝʱʝʥʢʦ 

[45], ʆ. ʆʚʯʘʨʫʢ [347], T. ɯʽʡʦʩʽ (T. Iiyoshi) [271] ʪʘ ʽʥ.), ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʟʘʩʘʜ ʥʘʚʯʘʥʥʷ ʚ ɿɺʆ, ʟʦʢʨʝʤʘ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ, ʜʽʷʣʴʥʽʩʥʦʛʦ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ, 

ʢʦʥʝʢʪʠʚʽʩʪʩʴʢʦʛʦ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ (ʆ. ɹʫʨʦʚ [19], ʆ. ʇʘʥʬʽʣʦʚ [110], 

ʖ. ʉʝʨʜʶʢ [121], ʄ. ʉʤʫʣʴʩʦʥ [137], ɻ. ʉʽʤʝʥʩ (G. Siemens) [386] ʪʘ ʽʥ.); 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ (ɺ. ɹʠʢʦʚ [15], 

ʊ. ɺʘʢʘʣʶʢ [20], ʆ. ɻʣʘʟʫʥʦʚʘ [29], ʉ. ʃʠʪʚʠʥʦʚʘ [47], ɺ. ʆʩʘʜʯʠʡ [96], ʆ. ʇ̔ʥʯʫʢ 

[112], ʆ. ʉʧʽʨʽʥ [143], ʄ. ʐʠʰʢʽʥʘ [156], ʄ. ʅʽʢʦʣʩ (M. Nichols) [325] ʪʘ ʽʥ.); 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʟʘʩʦʙʫ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ 

(ʊ. ɺʘʢʘʣʶʢ [21], ʆ. ɻʣʘʟʫʥʦʚʘ [27], ʉ. ʃʠʪʚʠʥʦʚʘ [50], ʖ. ʅʦʩʝʥʢʦ [64], 

ɺ. ʆʩʘʜʯʠʡ [345], ʃ. ʇʘʥʯʝʥʢʦ [349], ʉ. ʉʝʤʝʨʽʢʦʚ [305], ɿ. ʉʝʡʜʘʤʝʪʦʚʘ [131], 

ʄ. ʐʠʰʢʽʥʘ [383], ɼ. ʊʘʥʢ (D. Tank) [397], ʂ. ɹʨʘʚʦ (C. Bravo) [161] ʪʘ ʽʥ.) ʪʘ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʉ. ɯʚʘʥʦʚʘ [38], ʆ. ʂʫʟʴʤʽʥʩʴʢʘ [43], 

ɺ. ʂʦʚʘʣʝʥʢʦ [41], ʃ. ʃʫʧʘʨʝʥʢʦ [52], ʄ. ʄʘʨô̒ ʥʢʦ [22], ʆ. ʉʧʽʨʽʥ [144], 

ɸ. ʗʮʠʰʠʥ [158] ʪʘ ʽʥ.); ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ (ʆ. ɹʘʨʥʘ [7], ʅ. ɹʘʣʠʢ [57], ʆ. ʂʦʣʛʘʪʽʥ [290], ʄ. ɾʘʣʜʘʢ [35], 

ʅ. ʄʦʨʟʝ [58], ʖ. ʈʘʤʩʴʢʠʡ [125], ʉ. ʉʝʤʝʨʽʢʦʚ [133], ɸ. ʉʪʨʶʢ [151], ʆ. ʉʧʽʨʽʥ 

[140], ɺ. ʌʨʘʥʯʫʢ [332] ʪʘ ʽʥ.). 

ɼʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʴ: 

ï ʪʝʦʨʝʪʠʯʥʽ: ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʬʽʣʦʩʦʬʩʴʢʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʡ 

ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʜʣʷ ʟô̫ ʩʫʚʘʥʥʷ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʦʩʪʽ ʧʨʦʙʣʝʤʠ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʪʘ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʫ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ 

ʙʘʟʦʚʠʭ ʧʦʥʷʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ; ʫʟʘʛʘʣʴʥʝʥʥʷ, ʩʠʥʪʝʟ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ 

ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʘʥʘʣʽʟ ʧʝʜʘʛʦʛʽʯʥʦʾ, ʬʽʣʦʩʦʬʩʴʢʦʾ ʡ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʜʣʷ ʚʠʦʢʨʝʤʣʝʥʥʷ ʟʘʩʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʪʘ ʧʦʚʩʶʜʥʦʛʦ 

ʜʦʩʪʫʧʫ ʚ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ; ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʫʢʫʧʥʦʩʪʽ ʤʦʜʝʣʝʡ 
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ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ 

ʥʘʚʯʘʥʥʽ; ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ, ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ;  

ï ʝʤʧʽʨʠʯʥʽ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʥʢʝʪʫʚʘʥʥʷ, ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, 

ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ, ʘʥʘʣʽʟ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʦʩʪʽ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

ï ʩʪʘʪʠʩʪʠʯʥʽ: ʦʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ, ʧʝʨʝʚʽʨʢʘ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʫ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ; 

ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʨʽʟʥʠʭ ʛʨʫʧ ʟʜʦʙʫʚʘʯʽʚ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʪʘ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʚʧʝʨʰʝ: 

¶ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʩʧʨʦʻʢʪʦʚʘʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ, ʜʠʜʘʢʪʠʯʥʫ, 

ʩʝʨʚʽʩʥʫ ʤʦʜʝʣʽ ʪʘ ʤʦʜʝʣʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ; 

¶ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʤʽʩʪʠʪʴ ʤʝʪʫ, 

ʟʤʽʩʪ, ʤʝʪʦʜʠ, ʟʘʩʦʙʠ, ʬʦʨʤʠ ʪʘ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʾʾ ʟʘʧʨʦʚʘʜʞʝʥʥʷ; 

¶ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʠʜʘʢʪʠʯʥʽ (ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʩʶʜʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ, ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʨʝʘʣʴʥʠʭ ʪʘ ʚʽʨʪʫʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʟʜʦʙʫʚʘʯʘʤʠ, ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʦʥʪʨʦʣʴ ʾʭ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʙʦʢʫ ʚʠʢʣʘʜʘʯʘ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʽʟʥʠʤ ʤʦʜʝʣʷʤ ʨʦʟʛʦʨʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʣʘʪʬʦʨʤ) ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ (ʜʦʩʪʫʧʥʽʩʪʴ, ʣʝʛʘʣʴʥʽʩʪʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʟʘʭʠʱʝʥʽʩʪʴ, 

ʛʥʫʯʢʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʴ ʧʣʘʪʬʦʨʤ) ʢʨʠʪʝʨʽʾ ʜʦʙʦʨʫ ʩʢʣʘʜʥʠʢʽʚ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ; 

¶ ʨʦʟʨʦʙʣʝʥʦ ʟʤʽʩʪʦʚʠʡ ʽ ʜʽʷʣʴʥʽʩʥʠʡ ʩʢʣʘʜʥʠʢʠ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʽʥʬʦʨʤʘʪʠʢʘ)è 

ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʧʣʘʪʬʦʨʤ; 

ʫʪʦʯʥʝʥʦ: 
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¶ ʧʦʥʷʪʪʷ çʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠè ʷʢ ʩʠʩʪʝʤʫ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ (ʘʧʘʨʘʪʥʠʭ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ, 

ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ), ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ;  

¶ ʧʦʥʷʪʪʷ çʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠè ʷʢ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ, ʥʘʣʘʰʪʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ (ʩʝʨʚʽʩʽʚ, ʧʣʘʪʬʦʨʤ, ʽʥʬʨʘʩʪʨʫʢʪʫʨ), ʤʽʛʨʘʮʽʾ ʪʘ/ʘʙʦ 

ʽʥʪʝʛʨʘʮʽʾ ʣʦʢʘʣʴʥʦʾ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʭʤʘʨʫ, ʘ ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʫ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʥʴʦʤʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ; 

¶ ʧʦʥʷʪʪʷ çʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷè ʷʢ ʮʠʬʨʦʚʘ ʩʠʩʪʝʤʘ, ʫ ʷʢʽʡ ʟʘʚʜʷʢʠ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʪʘ ʚʝʙ̔ʥʪʝʨʬʝʡʩʫ ʬʦʨʤʫʶʪʴʩʷ ʤʝʨʝʞʥʽ ʚʽʨʪʫʘʣʴʥʽ ʦʙôʻʢʪʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʠʤ ʢʦʤʧôʶʪʝʨʥʠʤ ʩʠʩʪʝʤʘʤ; 

¶ ʟʤʽʩʪʦʚʠʡ ʽ ʜʽʷʣʴʥʽʩʥʠʡ ʩʢʣʘʜʥʠʢʠ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʠʪʝʣʷ 

ʽʥʬʦʨʤʘʪʠʢʠ ʥʘ ʨʽʚʥʽ ʙʘʢʘʣʘʚʨʘ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʷʢ ʟʘʩʦʙʫ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ʫʜʦʩʢʦʥʘʣʝʥʦ: ʟʤʽʩʪʦʚʝ ʥʘʧʦʚʥʝʥʥʷ ʪʘ ʦʧʝʨʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ʦʩʚʽʪʥʽʭ 

ʧʨʦʛʨʘʤ, ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ʥʘʚʯʘʣʴʥʽʡ ʪʘ ʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ; 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʩʪʘʣʠ: ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ, ʚ ʯʘʩʪʠʥʽ, ʱʦ 

ʩʪʦʩʫʻʪʴʩʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ; ʪʝʦʨʽʷ ʽ ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʱʽʡ 

ʰʢʦʣʽ, ʟʦʢʨʝʤʘ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ  

¶ ʚʠʟʥʘʯʝʥʦ ʧʨʦʮʝʜʫʨʫ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ 
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ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ; 

¶ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʟʜʦʙʫʚʘʶʪʴ ʦʩʚʽʪʫ ʥʘ 

ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ ʪʘ ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ ʨʽʚʥʷʭ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ç014.09 

ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è: ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè; ʤʝʪʦʜʠʢʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʫ 

ʧʨʦʮʝʩʽ ʧʨʦʭʦʜʞʝʥʥʷ ʥʠʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ; ʤʝʪʦʜʠʢʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʫ ʥʘʚʯʘʥʥʽ ʢʦʤʧ`ʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʤʝʪʦʜʠʢʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʚ ʥʘʚʯʘʥʥʽ ʦʩʥʦʚ ʢʽʙʝʨʙʝʟʧʝʢʠ; 

ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ 

ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ; 

¶ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ (ʜʠʩʮʠʧʣʽʥʘ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè ʪʘ ʦʢʨʝʤʽ ʩʢʣʘʜʥʠʢʠ 

ʢʫʨʩʫ çʆʩʥʦʚʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴè); 

¶ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ çʈʦʟʛʦʨʪʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʾ 

ʮʠʬʨʦʚʦʾ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʤʘʛʽʩʪʨʽʚ ʽ 

PhD ʫ ʛʘʣʫʟʷʭ ʦʩʚʽʪʠ / ʧʝʜʘʛʦʛʽʢʠ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʥʘʫʢè ʜʣʷ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ɿɺʆ, ʥʘʚʯʘʣʴʥʽ 

ʧʦʩʽʙʥʠʢʠ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè, çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʽ ʩʠʩʪʝʤè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ɿɺʆ, ʱʦ ʟʜʦʙʫʚʘʶʪʴ ʦʩʚʽʪʫ 

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è ʪʘ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ; 

¶ ʫʢʣʘʜʝʥʦ ʧʨʦʛʨʘʤʫ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʽʚ çʈʦʟʛʦʨʪʘʥʥʷ ʡ 

ʘʜʤ̔ʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google Workspace ʫ ɿɿʉʆè 

(https://ippo.edu.te.ua/teaching/pidvishhennya-kvalifikacii/osvitni-programi-

2021). 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʫ ʤʝʞʘʭ ʜʽʷʣʴʥʦʩʪʽ ʩʧʽʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʧʠʪʘʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʡ 

ɯʥʩʪʠʪʫʪʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʧʦʻʜʥʘʥʥʷ ʡʦʛʦ ʥʘʫʢʦʚʦʛʦ ʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʩʢʣʘʜʥʠʢʽʚ. ʄʘʪʝʨʽʘʣʠ 

ʜʠʩʝʨʪʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʘ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ, ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ  ̔

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʡ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʧʨʘʢʪʠʢʫʶʯʠʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ (ɼʦʜʘʪʦʢ ɾ): ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ (ʜʦʚʽʜʢʘ ˉ 334/33-03 ʚʽʜ 

18.04.2023 ʨ.), ɼʨʦʛʦʙʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʜʦʚʽʜʢʘ 

 ̄433 ʚʽʜ 12.04.2023 ʨ.), ʂʨʝʤʝʥʝʮʴʢʦʾ ʦʙʣʘʩʥʦʾ ʛʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʦ ʾ

ʘʢʘʜʝʤʽ ʾ̔ ʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʜʦʚʽʜʢʘ ˉ 05-16/134 ʚʽʜ 09.03.2023 ʨ.), 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʜʦʚʽʜʢʘ ˉ 08-255/3 ʚʽʜ 

13.04.2023 ʨ.), ʋʤʘʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʇʘʚʣʘ 

ʊʠʯʠʥʠ (ʜʦʚʽʜʢʘ ˉ 552/01 ʚʽʜ 27.04.2023 ʨ.), ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ (ʜʦʚʽʜʢʘ ˉ 402/01 ʚʽʜ 06.04.2023 ʨ.), ɼɿɺʆ 

çʋʥʽʚʝʨʩʠʪʝʪ ʤʝʥʝʜʞʤʝʥʪʫ ʦʩʚʽʪʠè (ʜʦʚʽʜʢʘ ˉ 01-02/206 ʚʽʜ 05.04.2023 ʨ.), 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʦʤʫʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʦʩʚʽʪʠ (ʜʦʚʽʜʢʘ ˉ 04-02/345 ʚʽʜ 11.04.2023 ʨ.). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, 

ʘʚʪʦʨʫ ʥʘʣʝʞʘʪʴ: ʫ ʧʦʩʽʙʥʠʢʫ [2] ʥʘʧʠʩʘʥʦ ʨʦʟʜʽʣʠ 1-5, 8; ʫ ʧʦʩʽʙʥʠʢʫ [26] ï

ʨʦʟʜʽʣʠ 2, 4, 5, 7. ʋ ʩʪʘʪʪʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʟʜʦʙʫʚʘʯʫ ʥʘʣʝʞʘʪʴ: 

ʢʦʥʮʝʧʮʽʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ [1, 186, 69, 88, 74, 3, 431, 130, 333, 335, 338, 

135, 65, 341, 430, 182, 388], ʫʟʘʛʘʣʴʥʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʜʦʩʚʽʜʫ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ [129, 128, 267, 173, 181, 267, 393, 391, 180, 174, 

176, 136, 6], ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ  ̔

ʧʣʘʪʬʦʨʤ [339, 175]; ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [126, 340, 411, 179, 388, 327]; ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʩʪʫ 
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ʪʝʭʥʽʯʥʠʭ  ̔ʧʝʜʘʛʦʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʩʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʾʭ 

ʨʝʟʫʣʴʪʘʪʽʚ [339, 340, 334, 387, 388]. ɸʚʪʦʨʫ ʥʘʣʝʞʘʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ çʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠè, 

çʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷè ʪʘ çʭʤʘʨʥʘ 

ʣʘʙʦʨʘʪʦʨʽʷè. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʙʛʦʚʦʨʶʚʘʣʠ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʩʝʤʽʥʘʨʽʚ ʢʘʬʝʜʨʠ 

ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (2012ï2023 ʨʨ.), ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʂʨʝʤʝʥʝʮʴʢʦʾ ʦʙʣʘʩʥʦʾ ʛʫʤʘʥʽʪʘʨʥʦ-

ʧʝʜʘʛʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (2019ï2023 ʨʨ.), ʢʘʬʝʜʨʠ 

ʽʥʬʦʨʤʘʪʠʢʠ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʋʤʘʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʇʘʚʣʘ ʊʠʯʠʥʠ (2020ï2023 ʨʨ.), ʩʧʽʣʴʥʦʾ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʧʠʪʘʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɻʥʘʪʶʢʘ ʡ ɯʥʩʪʠʪʫʪʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʥʘʫʢ ʋʢʨʘʾʥʠ (2013ï2023 ʨʨ.), ʮʝʥʪʨʫ ʽʥʬʦʨʤʘʪʠʢʠ, ɯʂʊ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʦʤʫʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʦʩʚʽʪʠ (2016ï2023 ʨʨ.). ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʦʧʨʠʣʶʜʥʝʥʦ ʪʘ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʨʽʟʥʦʛʦ ʨʽʚʥʷ: 

ʤʽʞʥʘʨʦʜʥʠʭ ï The Workshop on Cloud Technologies in Education (ʤ. ʂʨʠʚʠʡ ʈʽʛ, 

2019ï2022); V ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çMoodleMootUkraine 2017: ʪʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʚʯʘʥʥʷʤ Moodleè (ʤ. ʂʠʾʚ, 2017); ICHTML 2020: ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʽʩʪʦʨʽʾ, ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ (ʤ. ʂʨʠʚʠʡ ʈʽʛ, 2020); XIV International 

Conference on Mathematics, Science and Technology Education (ICon-MaSTEd 2020, 

2022, ʤ. ʂʨʠʚʠʡ ʈʽʛ, 2020, 2022); The 3rd International Workshop on Augmented 

Reality in Education (ʤ. ʂʨʠʚʠʡ ʈʽʛ, 2020); 2nd Computer Science & Software 

Engineering Student Workshop (ʤ. ʂʨʠʚʠʡ ʈʽʛ, 2019), ʢʦʥʬʝʨʝʥʮʽʾ FOSS Lviv (ʤ. 

ʃʴʚʽʚ, 2015-2018), Symposium on Advances in Educational Technology (ʂʠʾʚ, 2020ï
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2021), ʢʦʥʬʝʨʝʥʮʽʾ çICT in Education, Research, and Industrial Applicationsè ICTERI 

(ʤ. ʂʠʾʚ, ʍʝʨʩʦʥ, ʍʘʨʢʽʚ, 2016ï2021); ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʘʩʧʝʢʪʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ï ̔ ʥʥʦʚʘʮʽʡʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʘʩʦʙʠ ʪʘ ʤʝʪʦʜʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷè (ʤ. ʂʘʪʦʚʽʮʝ, ʇʦʣʴʱʘ, 2019ï2021), ʤʽʞʥʘʨʦʜʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: 

ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè (ʤ. ʊʝʨʥʦʧʽʣʴ, 2017ï2022), ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʾ ʚ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ: ʫʢʨʘʾʥʩʴʢʠʡ ʪʘ ʩʚʽʪʦʚʠʡ 

ʢʦʥʪʝʢʩʪè (ʤ. ʊʝʨʥʦʧʽʣʴ, 2022); IV ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ɯʥʪʝʨʥʝʪ-

ʢʦʥʬʝʨʝʥʮʽʾ çɺʽʨʪʫʘʣʴʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ: ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠè (ʤ. ʂʠʾʚ, 

2016); ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ï ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʄʫʣʴʪʠʤʝʜʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʪʘ ʽʥʰʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽè (ʤ. ʂʠʾʚ, 2021-

2022); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʰʢʦʣʽ ʪʘ ʚʠʱʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽè (ʤ. ʂʠʾʚ, 2017), 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʇʩʠʭʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ 

ʚʯʠʪʝʣʷ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʩʪʽ (ʤ. ʊʝʨʥʦʧʽʣʴ, 2017), IV ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɯʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾè (ʤ. 

ʊʝʨʥʦʧʽʣʴ, 2014), ɿʚʽʪʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɯʥʩʪʠʪʫʪʫ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ, 2018ï2023). 

ʅʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʢʘʥʜʠʜʘʪʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ çʄʝʪʦʜʠʯʥʽ 

ʦʩʥʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʝʨʝʞʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠè ʫ ʜʦʢʪʦʨʩʴʢʽʡ ʜʠʩʝʨʪʘʮʽʾ ʥʝ ʚʠʢʦʨʠʩʪʘʥʽ. 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʦ ʫ 83 ʧʨʘʮʷʭ, ʽʟ 

ʷʢʠʭ 28 ï ʦʜʥʦʦʩʽʙʥʽ; 2 ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʠ (ʦʜʠʥ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟ ʛʨʠʬʦʤ 

ʄʆʅ ʋʢʨʘʾʥʠ), 2 ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ; 27 ʩʪʘʪʝʡ ʦʧʫʙʣʽʢʦʚʘʥʦ 

ʚ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʟ ʥʠʭ 8 ï ʫ ʚʠʜʘʥʥʷʭ, ʷʢʽ ʚʥʝʩʝʥʦ ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ; 22 ʩʪʘʪʪ ̔ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʠʭ 

ʚʠʜʘʥʥʷʭ, ʷʢʽ ʚʥʝʩʝʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʧʝʨʝʣʽʢʫ 

ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, ʚʩʪʫʧʫ, ʧô̫ ʪʠ ʨʦʟʜʽʣʽʚ ʽ ʚʠʩʥʦʚʢʽʚ ʜʦ ʥʠʭ, ʟʘʛʘʣʴʥʠʭ 

ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (433 ʥʘʡʤʝʥʫʚʘʥʴ, ʩʝʨʝʜ ʷʢʠʭ 273 ï 
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ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ), 9 ʜʦʜʘʪʢʽʚ ʥʘ 73 ʩʪʦʨʽʥʢʘʭ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 14 ʪʘʙʣʠʮʴ ʽ 48 

ʨʠʩʫʥʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ï 524 ʩʪʦʨʽʥʢʠ.  
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ʈʆɿɼɯʃ 1. ʊɽʆʈɽʊʀʏʅɯ ɿɸʉɸɼʀ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʀʍ ʉɽʈɽɼʆɺʀʑ ʅɸɺʏɸʅʅʗ 

ʋ ɿɸʂʃɸɼɸʍ ɺʀʑʆɰ ʆʉɺɯʊʀ  

1.1. ʈʦʣʴ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʮʠʬʨʦʚʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʦʩʚʽʪʠ 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̔ ʧʦʩʪʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʮʠʬʨʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʟʫʤʦʚʣʶʶʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʟʤʽʥʠ ʚ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ. ʋ ʙʘʛʘʪʴʦʭ ʮʠʚʽʣʽʟʦʚʘʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʧʦʪʝʥʮʽʘʣ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʚô̫ ʟʫʶʪʴ ʽʟ ʨʦʟʙʫʜʦʚʦʶ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʩʽ ʩʬʝʨʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ɿʘ 

ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ, ʥʘʚʝʜʝʥʠʤʠ ʫ ʟʚʽʪʽ [409], ʮʠʬʨʦʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʻ ʜʞʝʨʝʣʦʤ ʩʫʪʪʻʚʦʛʦ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʟʦʢʨʝʤʘ, ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʦʙʦʨʦʥʥʦʛʦ ʩʝʢʪʦʨʫ, ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚô̫ , ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʘʫʢʠ, ʦʩʚʽʪʠ ʪʦʱʦ. 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʦʭʦʧʣʶʻ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʚʟʘʻʤʦʜʽʡ, 

ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʚʦʣʶʮʽʡ ʛʘʣʫʟʝʡ. ʅʠʥʽ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʥ̔ʪʝʨʥʝʪʦʤ, ʢʦʤʧôʁ ʪʝʨʘʤʠ ʪʘ ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʩʪʘʣʦ 

ʥʦʨʤʦʶ. ɻʨʦʰʦʚʽ ʦʧʝʨʘʮʽʾ ʟʜʽʡʩʥʶʶʪʴ ʦʥʣʘʡʥ, ʢʚʠʪʢʠ ʥʘ ʧʦʾʟʜʠ, ʘʚʽʘʢʚʠʪʢʠ ʪʘ 

ʥʦʤʝʨʠ ʚ ʛʦʪʝʣʷʭ ʙʨʦʥʶʶʪʴ ʪʘʢ ʩʘʤʦ, ʘ ʩʧʽʣʢʫʚʘʥʥʷ ʙʝʟ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʪʝʧʝʨ ʚʘʞʢʦ ʫʷʚʠʪʠ. ʉʧʝʢʪʨ ʟʤʽʥ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʽ 

ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʦʬʽʩʽ; ʚʽʜ ʯʠʩʣʝʥʥʠʭ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʽʚ ʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʯʽʧʽʚ ʧʘʤô̫ ʪʽ ʥʘ ʢʨʝʜʠʪʥʠʭ ʢʘʨʪʢʘʭ ʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʜʦʤʘʰʥʽʭ ʧʨʠʩʪʨʦʾʚ; ʥʝʟʣʽʯʝʥʥʠʭ ʧʨʦʛʨʘʤ ʥʘ ʩʤʘʨʪʬʦʥʘʭ, ʷʢʽ 

ʯʘʩʪʦ ʧʦʣʝʛʰʫʶʪʴ ʧʦʙʫʪ  ̔ ʜʦʟʚʽʣʣʷ. ʑʦʙ ʟʨʦʟʫʤʽʪʠ ʟʥʘʯʫʱ̔ ʩʪʴ ʚʧʣʠʚʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʚʝʣʠʢʠʭ ʜʘʥʠʭ, 

ʨʦʟʰʠʨʝʥʦʾ ʘʥʘʣʽʪʠʢʠ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʜʦ ʥ̔ʪʝʨʥʝʪʫ ʨʝʯʝʡ ʽ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʘʣʽʡ ʥʝʦʙʭʽʜʥʦ ʜʘʪʠ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʯʠʤʘʣʦ ʧʠʪʘʥʴ, ʟʦʢʨʝʤʘ ʥʘ ʪʘʢʽ: 

¶ ʑʦ ʻ ʯʠʥʥʠʢʘʤʠ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ? 

¶ ʗʢ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʥʶʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʣʶʜʝʡ ʪʘ ʩʬʝʨʠ ʾʭ 
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ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘ ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʨʦʟʚʠʪʢʫ ʮʠʚʽʣʽʟʘʮʽʾ? 

¶ ʏʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ ʻ ʢʘʪʘʣʽʟʘʪʦʨʘʤʠ ʽʥʥʦʚʘʮʽʡ  ̔

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʦʩʚʽʪʥʽʡ ʛʘʣʫʟʽ.  

¶ ʗʢʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʶʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʚ ʤʘʡʙʫʪʥʴʦʛʦ ʧʝʜʘʛʦʛʘ ʪʘ 

ʷʢʠʤ ʤʘʻ ʙʫʪʠ ʩʝʨʝʜʦʚʠʱʝ ʡʦʛʦ ʧʽʜʛʦʪʦʚʢʠ?  

ʊʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʩʫʩʧʽʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ, ʚʠʩʚʽʪʣʝʥʦ ʚ ʧʨʘʮʷʭ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʮʽʚ. ɼ. ɹʝʣʣ, 

ʜʦʩʣʽʜʞʫʶʯʠ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʫ ʝʧʦʭʫ, ʚʠʟʥʘʯʘʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʩʬʝʨʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʤʽʥʫ ʪʘ ʰʠʨʦʢʦʛʦ ʥʘʜʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʩʣʫʛ [185]. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʟʜʽʡʩʥʶʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ çʤʝʨʝʞʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘè, ʩʘʤʝ ʟʘʟʥʘʯʝʥʠʡ ʘʩʧʝʢʪ ʨʦʟʢʨʠʚʘʻ ʄ. ʂʘʩʪʝʣʴʩ. ʅʘ ʜʫʤʢʫ ʥʘʫʢʦʚʮʷ, 

ʤʝʨʝʞʘ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʚʠʩʪʫʧʘʻ ʙʫʜʽʚʝʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ ʪʘ ̒ ʩʪʨʫʢʪʫʨʦ ,ʁ ʱʦ ʥʝʤʘʻ ʢʦʨʜʦʥʽʚ [195]. ɿʘ ʩʣʦʚʘʤʠ 

ʚʘʥ ɼʝʡʢʘ, çʚʧʝʨʰʝ ʚ ʩ̔ʪʦʨʽʾ ʤʠ ʤʘʪʠʤʝʤʦ ʻʜʠʥʫ ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʷʢʘ ʦʙô̒ ʜʥʫʻ ʚʩʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘè [413]. ɿ. ɹʞʝʟʽʥʩʴʢʠʡ ʚʚʦʜʠʪʴ 

ʧʦʥʷʪʪʷ çʪʝʭʥʦʪʨʦʥʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘè. ʊʘʢʝ ʩʫʩʧʽʣʴʩʪʚʦ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʘ, 

ʢʫʣʴʪʫʨʥʦ, ʧʩʠʭʦʣʦʛʽʯʥʦ, ʩʦʮʽʘʣʴʥʦ ʡ ʝʢʦʥʦʤʽʯʥʦ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʪʝʭʥʽʢʠ ʪʘ ʝʣʝʢʪʨʦʥʽʢʠ, ʟʦʢʨʝʤʘ ʚ ʛʘʣʫʟʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʟʘʩʦʙʽʚ 

ʤʘʩʦʚʠʭ ʽʥʬʦʨʤʘʮʽʾ [192]. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʯʝʥ ̔ʚʚʘʞʘʶʪʴ, ʱʦ ʢʦʤʧôʁ ʪʝʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʝʨʠ ʻ ʪʠʤ ʞʝ, ʯʠʤ ʙʫʣʘ ʤʝʭʘʥʽʟʘʮʽʷ ʜʣʷ 

ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ. ɸʣʝ ʚʩʝ ʞ ʪʘʢʠ ʚʩʽ ʮʽ ʥʘʟʚʠ ʻ ʙʘʛʘʪʦʛʨʘʥʥʠʤ ʧʨʦʷʚʦʤ 

ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʨʘʜʠʢʘʣʴʥʽ ʟʨʫʰʝʥʥʷ ʚ 

ʧʨʦʜʫʢʫʚʘʥʥʽ ʢʫʣʴʪʫʨʠ ʪʘ ʟʥʘʥʴ. ʋʯʝʥʽ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʘʚʜʷʢʠ ʫʥʽʢʘʣʴʥʠʤ 

ʤʦʞʣʠʚʦʩʪʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʥʠʢʣʠ ʘʙʩʦʣʶʪʥʦ ʥʦʚʽ ʬʦʨʤʠ ʥʝʨʠʥʢʦʚʦʛʦ 

ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʥʘʥʴ ʽ ʢʫʣʴʪʫʨʠ, ʽ ʮʝ ʟʤʽʥʠʣʦ ʪʠʭ, ʭʪʦ ʤʘʻ ʧʨʘʚʦ 

ʪʚʦʨʠʪʠ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ɿʦʢʨʝʤʘ, ʁ. ɹʝʥʢʣʝʨ, ʜʦʩʣʽʜʞʫʶʯʠ ʧʨʘʚʦʚʽ, ʪʝʭʥʽʯʥʽ ʪʘ 

ʤʦʨʘʣʴʥʽ ʥʘʩʣʽʜʢʠ ʮʠʬʨʦʚʠʭ ʤʝʜʽʘ, ʩʪʚʝʨʜʞʫʻ, ʱʦ ʦʢʨʝʤʠʤ ʦʩʦʙʘʤ ʙʽʣʴʰʝ ʥʝ 

ʧʦʪʨʽʙʥʽ ʥʽ ʧʨʷʤʽ ʨʠʥʢʦʚʽ ʩʪʠʤʫʣʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʚʘʨʽʚ ʢʫʣʴʪʫʨʠ ʪʘ ʟʥʘʥʴ, ʥʽ 

ʥʝʧʨʷʤʽ ʨʠʥʢʦʚʽ ʩʫʙʩʠʜʽʾ ʧʨʘʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. ʅʘʪʦʤʽʩʪʴ ʣʶʜʠ 
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ʩʪʚʦʨʶʶʪʴ ʽ ʧʦʰʠʨʶʶʪʴ ʮʠʬʨʦʚʽ ʪʦʚʘʨʠ ʧʨʦʩʪʦ ʯʝʨʝʟ ʩʚʦʶ ʣʶʙʦʚ ʜʦ ʪʚʦʨʯʦʩʪʽ, 

ʩʚʦʶ ʧʨʠʩʪʨʘʩʪʴ ʘʙʦ ʧʨʦʩʪʦ ʟ ʜʦʙʨʦʾ ʚʦʣʽ [211]. ʆʙô̒ ʜʥʘʚʰʠʩʴ ʯʝʨʝʟ ʮʠʬʨʦʚʽ 

ʧʣʘʪʬʦʨʤʠ, ʤʽʣʴʡʦʥʠ ʣʶʜʝʡ ʨʦʙʣʷʪʴ ʩʚʦʾ ʚʥʝʩʢʠ ʫ ʧʨʦʜʫʢʫʚʘʥʥʷ ʟʥʘʥʴ, ʱʦ 

ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʯʝʨʝʟ ʧʦʧʫʣʷʨʥʽ ʩʝʨʚʽʩʠ (ɺʽʢʽʧʝʜʽʷ, ʙʣʦʢʠ, YouTube ʪʦʱʦ). 

ʇʨʦʙʣʝʤʘ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʻ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ. ɿʨʦʟʫʤʽʣʦ, ʱʦ 

ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʪʷ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʡʦʛʦ ʨʦʟʫʤʽʥʥʷ. ʇʦʨʷʜ ʟ 

ʮʠʤ ʪʝʨʤʽʥʦʤ ʰʠʨʦʢʦ ʚʞʠʚʘʶʪʴʩʷ çʮʠʬʨʦʚʽʟʘʮʽʷè, çʜʠʜʞʽʪʘʣʽʟʘʮʽʷè, 

çʦʮʠʬʨʫʚʘʥʥʷè. ʊʦʤʫ, ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʾʭ ʩʫʪʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʪʘ 

ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʥʠʤʠ, ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʟʘʟʥʘʯʝʥʽ ʪʝʨʤʽʥʠ.  

ʋ ʆʢʩʬʦʨʜʩʴʢʦʤʫ ʩʣʦʚʥʠʢʫ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʪʝʨʤʽʥ çdigitizationè 

ʪʣʫʤʘʯʠʪʴʩʷ ʷʢ ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʥʘʣʦʛʦʚʠʭ ʜʘʥʠʭ (ʩʢʘʥʫʚʘʥʥʷ ʜʨʫʢʦʚʘʥʦʛʦ 

ʪʝʢʩʪʫ, ʟʦʙʨʘʞʝʥʴ, ʢʦʥʚʝʨʪʘʮʽʷ ʚʽʜʝʦ, ʪʦʱʦ) ʫ ʮʠʬʨʦʚʫ ʬʦʨʤʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ 

ʦʧʨʘʮʶʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʦʤ [223]. ɼʘʥʽ ʫ ʮʠʬʨʦʚʦʤʫ ʬʦʨʤʘʪʽ ʽʩʥʫʶʪʴ ʣʠʰʝ ʫ 

ʜʚʦʭ ʨʽʟʥʠʭ ʩʪʘʥʘʭ ï çʫʚʽʤʢʥʝʥʦè ʯʠ çʚʠʤʢʥʝʥʦè. ɼʦʩʣʽʜʥʠʢʠ ʟʽ ʉʣʦʚʝʥʽʾ 

ʟʘʫʚʘʞʫʶʪʴ, ʱʦ çʮʠʬʨʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʜʠʩʢʨʝʪʥʦʶ ʪʘ çʯʠʩʪʦʶè, ʪʦʜʽ ʷʢ 

ʘʥʘʣʦʛʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʙʝʟʧʝʨʝʨʚʥʦʶ ʪʘ çʟʘʰʫʤʣʝʥʦʶè [259]. ʇʝʨʝʚʘʛʠ 

ʦʮʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫʩʪʘʥʦʚʠ (ʥʘʧʨʠʢʣʘʜ, ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʣʝʛʢʝ ʨʝʜʘʛʫʚʘʥʥʷ, 

ʩʪʠʩʥʝʥʥʷ ʜʘʥʠʭ, ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʟʙʝʨʽʛʘʥʥʷ ʫ ʚʝʣʠʢʦʤʫ ʦʙʩʷʟʽ, ʟʤʝʥʰʝʥʥʷ 

ʚʠʪʨʘʪ ʧʘʧʝʨʫ ʪʦʱʦ) ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʟʘʛʘʣʦʤ. ʄʦʞʣʠʚʽʩʪʴ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʮʠʬʨʦʚʘʥ ̔ʜʘʥʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʾʭ ʤʦʞʥʘ ʧʝʨʝʜʘʚʘʪʠ ʣʝʛʢʦ, 

ʜʝʰʝʚʦ ʪʘ ʙʽʣʴʰ ʪʦʯʥʦ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʪʝʭʥʽʯʥʠʭ ʧʦʤʠʣʦʢ ʫ ʧʨʦʮʝʩʽ 

ʧʝʨʝʜʘʚʘʥʥʽ ʪʘ ʜʝʢʦʜʫʚʘʥʥʽ ʜʘʥʠʭ, ʥʽʞ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʘʥʘʣʦʛʦʚʠʭ ʩʠʩʪʝʤʘʭ. 

ɺʦʜʥʦʯʘʩ ʧʝʨʝʜʘʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʬʘʢʪʠʯʥʠʡ ʨʫʭ 

ʬʽʟʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʣʠʰʝ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ. ʊʘʢʠʡ ʧʨʦʮʝʩ, ʷʢ ʟʘʟʥʘʯʘʻ 

ɹ. ɻʨʦʡʩ, ʥʽʚʝʣʶʻ ʨʽʟʥʠʮʶ ʤʽʞ ʦʨʠʛʽʥʘʣʦʤ ʽ ʢʦʧʽʻʶ [261] ʽ ʧʦʨʦʜʞʫʻ ʧʨʦʙʣʝʤʫ, 

ʷʢʘ ʧʦʪʨʝʙʫʻ ʨʦʟʚôʷʟʘʥʥʷ ʚ ʧʨʘʚʦʚʦʤʫ ʧʦʣʽ. ʆʮʠʬʨʫʚʘʥʥʷ ʫʩʢʣʘʜʥʶʻ ʟʘʭʠʩʪ ʧʨʘʚ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. ʆʧʠʩʫʶʯʠ ʩʫʪʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʃ. ʃʝʩʩʽʛ [299], 

ʟʘʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʦʛʦ ʨʘʟʫ, ʢʦʣʠ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʮʠʬʨʦʚʽ ʜʘʥʽ, ʪʝʭʥʦʣʦʛʽ ʾ
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ʚʠʢʦʥʫʶʪʴ ʾʭ ʢʦʧʽʶʚʘʥʥʷ. ɿʘʟʚʠʯʘʡ, ʢʦʣʠ ʦʩʦʙʘ ʯʠʪʘʻ ʝʣʝʢʪʨʦʥʥʫ ʢʥʠʛʫ, ʾʾ 

ʧʨʠʩʪʨʽʡ ʢʦʧʽʶʻ ʪʝʢʩʪ ʢʥʠʛʠ ʟ ʞʦʨʩʪʢʦʛʦ ʜʠʩʢʘ ʚ ʤʝʨʝʞʽ ʚ ʧʘʤô̫ ʪʴ ʾʾ ʚʣʘʩʥʦʛʦ 

ʢʦʤʧôʁ ʪʝʨʘ. ʎʷ çʢʦʧʽʷè ʘʢʪʠʚʫʻ ʟʘʢʦʥ ʧʨʦ ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ. ʊʦʜʽ ʢʦʞʥʘ ʜʽʷ ʤʘʻ 

ʙʫʪʠ ʚʠʧʨʘʚʜʘʥʘ ʷʢ ʣʽʮʝʥʟʦʚʘʥʘ ʘʙʦ ʷʢ çʯʝʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷè. ʆʪʞʝ, ʦʮʠʬʨʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʘʛʘʪʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʙʝʟ ʟʤʝʥʰʝʥʥʷ ʘʙʦ 

ʧʦʛʽʨʰʝʥʥʷ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʦʙô̒ ʢʪʘ. ʃʝʛʢʽʩʪʴ ʢʦʧʽʶʚʘʥʥʷ ʮʠʬʨʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʟʚʝʣʘ ʜʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʚʦʨʯʠʭ ʨʦʙʽʪ ʽ, ̫ ʢ ʨʝʟʫʣʴʪʘʪ, 

ʩʧʦʪʚʦʨʠʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʦʶʚʘʪʠ ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ ʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ 

ʚʣʘʩʥʽʩʪʴ, ʯʝʨʝʟ ʥʘʧʨʘʮʴʦʚʘʥʽ ʟʘʢʦʥʠ ʪʘ ʥʦʨʤʠ ʧʨʘʚʘ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʠʥʽ 

ʟʥʘʡʜʝʥʦ ʤʝʭʘʥʽʟʤʠ çʫʧʨʘʚʣʽʥʥʷ ʮʠʬʨʦʚʠʤʠ ʧʨʘʚʘʤʠè ʽ ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʨʩʴʢʦʛʦ 

ʧʨʘʚʘ ʯʝʨʝʟ ʙʣʦʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʠʩʢ ʥʘ ʧʣʘʪʬʦʨʤʠ ʪʘ ʦʢʨʝʤʠʭ ʦʩʽʙ ʟ ʤʝʪʦʶ 

ʚʠʜʘʣʝʥʥʷ ʚʩʽʭ ʧʦʪʝʥʮʽʡʥʦ ʟʘʭʠʱʝʥʠʭ ʘʚʪʦʨʩʴʢʠʤ ʧʨʘʚʦʤ ʨʦʙʽʪ  ̔ ʥʘʚʽʪʴ 

çʜʦʙʨʦʩʦʚʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷè ʟʘʭʠʱʝʥʠʭ ʘʚʪʦʨʩʴʢʠʤ ʧʨʘʚʦʤ ʪʚʦʨʽʚ [250]. 

ɿʘʭʠʩʪ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ ï ʥʝ ʻʜʠʥʘ ʶʨʠʜʠʯʥʘ ʧʨʦʙʣʝʤʘ, ʧʦʚô̫ ʟʘʥʘ ʟ 

ʧʨʦʮʝʩʦʤ ʦʮʠʬʨʫʚʘʥʥʷ. ʅʘʢʦʧʠʯʝʥʥʷ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ  ̔ʩʪʚʦʨʝʥʥʷ ʤʝʪʘʜʘʥʠʭ, 

ʱʦ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ çʜʘʥʽ ʧʨʦ ʜʘʥʽè, ʩʪʚʦʨʠʣʦ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʩʪʝʞʝʥʥʷ. ʄʝʪʘʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧôʁ ʪʝʨʥʠʤ ʩʠʩʪʝʤʘʤ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤ 

ʽʥʜʝʢʩʫʚʘʪʠ, ʰʫʢʘʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʦʮʠʬʨʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʎʠʬʨʦʚʽ ʤʝʪʘʜʘʥʽ 

ʯʘʩʪʦ ʩʪʚʦʨʶʶʪʴ ʩʘʤ ̔ʢʦʨʠʩʪʫʚʘʯ ̔h ʣʷʭʦʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʽʥʜʝʢʩʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ 

[309]. ɺʦʥʠ ʻ ʮʽʥʥʠʤ ʨʝʩʫʨʩʦʤ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʨʦʜʫʢʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ, 

ʧʨʦʚʝʜʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʩʧʨʠʷʣʦ ʨʦʟʚʠʪʢʫ ʫ ʩʬʝʨʽ 

ʩʦʮʽʘʣʴʥʠʭ ʥʘʫʢ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦ çʚʝʣʠʢʽ ʜʘʥʽè ï ʚʽʜ ʚʠʷʚʣʝʥʥʷ ʤʝʨʝʞʥʦ ʾ

ʩʪʨʫʢʪʫʨʠ ʙʣʦʛʽʚ ʜʦ ʤʦʜʝʣʝʡ ʩʦʮʽʘʣʴʥʠʭ ʟʚô̫ ʟʢʽʚ. ʄʝʪʘʜʘʥʽ ʪʘʢʦʞ ʚʠʷʚʠʣʠʩʷ 

ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʢʦʥʪʨʦʣʴ ʩʫʩʧʽʣʴʩʪʚʘ. ʇʨʘʚʦʚʠʡ ʢʦʥʪʝʢʩʪ ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ, ʧʨʠʚʘʪʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʭʠʩʪ ʾʭ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʟʨʦʩʪʘʥʥ ̫ʨʦʣ̔ ʜʝʨʞʘʚʠ ʚ ʢʦʥʪʨʦʣʽ 

ʻ ʧʨʝʜʤʝʪʦʤ ʙʘʛʘʪʴʦʭ ʜʠʩʢʫʩʽʡ. ʂ. ʎʝʥʮʫʨʘ ʨʦʟʢʨʠʚ ʨʠʟʠʢʠ, ʧʦʚô̫ ʟʘʥʽ ʟ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʠʤʠ ʪʨʘʜʠʮʽʷʤʠ 

ʜʝʤʦʢʨʘʪʽʾ ʚ ʩʫʩʧʽʣʴʩʪʚʽ: çʋ ʢʨʘʾʥʘʭ ʟ ʥʝʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʝʤʦʢʨʘʪʽʾ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘʢʽ ʤʝʪʘʜʘʥʽ ʤʦʛʣʠ 
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ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʩʪʠʛʤʘʪʠʟʘʮʽʾ ʧʝʚʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʤʝʪʦʶ ʩʪʝʞʝʥʥʷè [37]. ɿʚʽʩʥʦ, ʥʠʥʽ ʦʮʠʬʨʫʚʘʥʥʷ ʩʪʘʣʦ 

ʧʦʚʩʶʜʥʠʤ, ʽ ʪʘʢʠʡ ʧʨʦʮʝʩ ʥʘʜʽʣʷʻ ʮʠʬʨʦʚʽ ʜʘʥʽ ʩʫʪʪʻʚʠʤʠ ̫ʢʦʩʪʷʤʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ. ʅʘʫʢʦʚʮʽ ʨʦʟʛʣʷʜʘʶʪʴ ʾʭ ̫ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʬʨʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʝʦʙʭʽʜʥʽ ʥʘʩʣʽʜʢʠ ʦʮʠʬʨʫʚʘʥʥʷ. 

ʅʘʪʦʤʽʩʪʴ ʮʠʬʨʦʚʽʟʘʮʽʷ (digitalization) ʦʟʥʘʯʘʻ ʘʜʘʧʪʘʮʽʶ ʩʠʩʪʝʤʠ, ʧʨʦʮʝʩʫ 

ʯʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʧʦʩʣʫʛʠ, ʧʨʦʜʫʢʪʫ ʚ ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ. ɺʽʜʧʦʚʽʜʥʦ ʟʘ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʡʜʝʪʴʩʷ ʥʝ ʣʠʰʝ ʧʨʦ ʦʥʦʚʣʝʥʥʽ ʬʦʨʤʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ, ʘ ʡ ʧʨʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʩʪʦʩʫʥʢʠ ʪʘ ʧʨʦʮʝʩʠ. ʂʽʥʮʝʚʠʤ ʥʘʩʣʽʜʢʦʤ ʻ 

ʪʝ, ʱʦ ʮʠʬʨʦʚʽʟʘʮʽʷ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʦʮʽʘʣʴʥʽ ʛʨʫʧʠ ʪʘ ʩʦʮʽʘʣʴʥʽ ʚʟʘʻʤʦʜʽʾ. 

ʆʪʞʝ, ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʪʝʨʤʽʥʘʤʠ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʟ ʥʦʚʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫʯʝʥʠʭ ʦʧʠʩʘʥʦ ʨʽʟʥʽ ʜʫʤʢʠ ɦ ʦʜʦ ʪʦʛʦ, ̫ ʢ ʮʠʬʨʦʚʽʟʘʮʽʷ 

ʬʦʨʤʫʻ ʩʫʯʘʩʥʠʡ ʩʚʽʪ. ɰʭ ʘʚʪʦʨʠ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʟʨʦʩʪʘʥʥʽ ʛʣʦʙʘʣʽʟʘʮʽʾ ʷʢ 

ʧʨʦʮʝʩʫ, ʱʦ ʩʧʨʠʷ ̒ʨʦʟʰʠʨʝʥʥʶ ʝʢʦʥʦʤʽʢʠ ʟʘ ʤʝʞʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʢʦʨʜʦʥʽʚ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʪʘ ʛʣʦʙʘʣʽʟʘʮʽʷ ʝʢʦʥʦʤʽʢʠ ʟʛʦʜʦʤ ʟʤʽʥʶʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʩʢʣʘʜʥʠʢ, ʤʘʪʝʨʽʘʣʴʥʽʩʪʴ  ̔ʩʧʨʠʷʶʪʴ ʥʦʚʽʡ ʮʠʨʢʫʣʷʮʽʾ ʢʫʣʴʪʫʨʠ, 

ʢʘʧʽʪʘʣʫ, ʪʦʚʘʨʽʚ ʽ ʣʶʜʝʡ. ɿʦʢʨʝʤʘ, ʫ ʛʘʣʫʟʽ ʬʽʥʘʥʩʽʚ ʙʘʛʘʪʦ ʚʯʝʥʠʭ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ ʪʝʧʝʨ ʧʦʩʽʜʘʶʪʴ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ ʛʣʦʙʘʣʴʥʠʭ ʧʦʪʦʢʘʭ 

ʢʘʧʽʪʘʣʫ [288]. 

ɿʘʛʘʣʦʤ çʦʮʠʬʨʫʚʘʥʥʷè ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʧʨʦʮʝʩ, ʱʦ ʩʪʘʚ ʯʠʥʥʠʢʦʤ 

çʢʦʥʚʝʨʛʝʥʮʽʡè ʙʘʛʘʪʴʦʭ ʨʽʟʥʦʨʽʜʥʠʭ ʩʝʢʪʦʨʽʚ ʩʦʮʽʘʣʴʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʩʬʝʨ. 

ɿʦʢʨʝʤʘ, ʥʘʫʢʦʚʮʽ ʚʠʩʣʦʚʣʶʶʪʴ ʛʽʧʦʪʝʟʫ, ʱʦ ʦʮʠʬʨʫʚʘʥʥʷ ʩʪʚʦʨʶʻ ʥʦʩʽʡ, ʷʢʠʡ 

ʽʤʽʪʫʻ ʘʙʦ ʦʙô̒ ʜʥʫʻ ʚʩʽ ʽʥʰʽ ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʟʥʘʯʘʻ, ʱʦ ʚ ʧʽʜʩʫʤʢʫ 

ʮʠʬʨʦʚʝ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ çʫʟʘʛʘʣʴʥʝʥʝ ʩʝʨʝʜʦʚʠʱʝè, ʷʢʝ ʦʙô̒ ʜʥʫʻ 

çʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ ʽʥʬʦʨʤʘʮʽʾè [264]. 

ɼʦʩʣʽʜʞʫʶʯʠ ʽʜʝʶ çʢʦʥʚʝʨʛʝʥʮʽʾè ʚ ʨʽʟʥʠʭ ʧʨʦʮʝʩʘʭ  ̔ʩʬʝʨʘʭ ʩʫʩʧʽʣʴʥʦʛʦ 

ʞʠʪʪʷ, ʚʠʟʥʘʯʘʶʯʠ ʥʠʟʢʫ ʨʽʟʥʠʭ ʬʦʨʤ ʢʦʥʚʝʨʛʝʥʮʽʾ, ʥʘʫʢʦʚʮʽ ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ 

ʢʣʶʯʦʚʽ ʚʠʤʽʨʠ ʢʦʥʚʝʨʛʝʥʮʽʾ, ʧʦʚô̫ ʟʘʥʽ ʟ ʦʮʠʬʨʫʚʘʥʥʷʤ  ̔ ʮʠʬʨʦʚʽʟʘʮʽʻʶ: 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ, ʪʝʨʤʽʥʘʣʴʥʠʡ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, ʨʠʥʢʦʚʠʡ [190]. 
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ʄʘʙʫʪʴ, ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʬʦʨʤʦʶ ʢʦʥʚʝʨʛʝʥʮʽʾ, ʦʧʠʩʘʥʦʾ ʚ ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʷʭ,  ̒ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʘ ʢʦʥʚʝʨʛʝʥʮʽʷ. ʋʯʝʥʽ ʦʧʠʩʫʶʪʴ, ʷʢ ʦʮʠʬʨʫʚʘʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʦʥʚʝʨʛʝʥʮʽʾ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʟʚô̫ ʟʢʫ. ɺʠʜʽʣʷʶʪʴ ʜʚʘ 

ʚʠʜʠ ʢʦʥʚʝʨʛʝʥʮʽʾ ï ʤʝʨʝʞʥʘ ʪʘ ʢʦʥʚʝʨʛʝʥʮʽʷ ʧʨʠʩʪʨʦʾʚ. ʄʝʨʝʞʥʘ ʢʦʥʚʝʨʛʝʥʮʽʷ, 

ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʬʽʟʠʯʥʠʭ ʤʝʨʝʞ, ʷʢʽ  ̒ʦʩʥʦʚʦʶ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʆʩʢʽʣʴʢʠ ʦʮʠʬʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʘʥʘ (ʤʘʡʞʝ) ʙʫʜʴ-ʷʢʦʶ 

ʮʠʬʨʦʚʦʶ ʩʠʩʪʝʤʦʶ, çʙʫʜʴ-ʷʢʘ ʤʝʨʝʞʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʚʩʽʭ 

ʚʠʜʽʚ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚè. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ çʦʜʠʥ ʬʽʟʠʯʥʠʡ ʟʘʩ̔ʙ ï ʥʘʧʨʠʢʣʘʜ, 

ʢʘʙʝʣ ɹ ʯʠ ʨʘʜʽʦʭʚʠʣʽ ï ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʧʦʩʣʫʛʠ, ʷʢʽ ʚ ʤʠʥʫʣʦʤʫ ʥʘʜʘʚʘʣʠʩʷ 

ʦʢʨʝʤʠʤʠ ʩʧʦʩʦʙʘʤʠè. 

ʂʦʥʚʝʨʛʝʥʮʽʷ ʧʨʠʩʪʨʦʾʚ ʘʙʦ ʪʝʨʤʽʥʘʣʽʚ ʩʪʦʩʫʻʪʴʩʷ ʪʦʛʦ, ʷʢ ʦʮʠʬʨʫʚʘʥʥʷ 

ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʦʙô̒ ʜʥʘʥʥʷ ʢʽʣʴʢʦʭ ʤʝʜʽʘ-ʧʨʠʩʪʨʦʾʚ ʚ ʦʜʠʥ. ʇʨʠʢʣʘʜʦʤ 

ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʩʤʘʨʪʬʦʥ, ʷʢʠʡ ʪʝʧʝʨ ʟʘʤʽʥʶʻ ʥʠʟʢʫ ʢʦʣʠʰʥʽʭ ʧʨʠʩʪʨʦʾʚ 

(ʪʝʣʝʬʦʥ, ʢʦʤʧôʁ ʪʝʨ, ʬʦʪʦʘʧʘʨʘʪ, ʘʫʜʽʦʤʘʛʥʽʪʦʬʦʥ, ʢʘʣʝʥʜʘʨ, ʢʘʣʴʢʫʣʷʪʦʨ, 

ʙʣʦʢʥʦʪ ʪʦʱʦ). 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʤʝʨʝʞʥ ̔̔ ʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʠʩʪʨʦʾ ̔ ʥʪʝʛʨʫʶʪʴʩʷ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʢʦʥʚʝʨʛʝʥʮʽʷ ʚ çʧʦʩʣʫʛʘʭè [229]. 

ʉʤʘʨʪʬʦʥ ̒ ʧʦʢʘʟʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʟʘʟʥʘʯʝʥʦʾ ʢʦʥʚʝʨʛʝʥʮʽʾ. ɺʽʥ ʥʝ ʪʽʣʴʢʠ ʬʽʟʠʯʥʦ 

ʦʙô̒ ʜʥʫʻ ʢʽʣʴʢʘ ʧʨʠʩʪʨʦʾʚ, ʘ ʡ ʚʠʢʦʥʫʻ ʥʠʟʢʫ ʬʫʥʢʮʽʡ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ̔ ʥʰʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ. ɼʦʩʣʽʜʥʠʢʠ ʯʘʩʪʦ ʧʦʚô̫ ʟʫʶʪʴ ʮ  ʁʬʫʥʢʮʽʦʥʘʣʴʥʫ ʢʦʥʚʝʨʛʝʥʮʽʶ ʟ 

ʧʦʻʜʥʘʥʥʷʤ ʚ ʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʫʣʴʪʫʨʥʠʭ ʬʦʨʤ, çʷʢʽ ʨʘʥʽʰʝ ʤʦʞʥʘ ʙʫʣʦ 

ʧʦʙʘʯʠʪʠ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʤʝʜʽʘè [240]. ɹʽʣʴʰ ʰʠʨʦʢʠʤ ʥʘʩʣʽʜʢʦʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʢʦʥʚʝʨʛʝʥʮʽʾ ̒ ʟʤʽʥʠ ʫ ʚʟʘʻʤʦʜʽʾ, ̫ʢ ̔ʨʘʥʽʰʝ ̔ʩʥʫʚʘʣʠ ʤʽʞ ʟʘʩʦʙʦʤ 

 ̔ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ʊʦʙʪʦ ʢʦʥʚʝʨʛʝʥʮʽʷ ʧʨʘʮʶʻ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ: ʥʝ ʪʽʣʴʢʠ 

ʦʜʠʥ ʧʨʠʩʪʨʽʡ ʪʝʧʝʨ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʢʽʣʴʢʘ ʬʫʥʢʮʽʡ, ʘ ʡ çʧʦʩʣʫʛʘ, ̫ ʢʘ 

ʥʘʜʘʚʘʣʘʩʴ ʫ ʤʠʥʫʣʦʤʫ ʙʫʜʴ-̫ ʢʠʤ ʦʜʥʠʤ ʟʘʩʦʙʦʤ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʜʽʦ, ʧʨʝʩʠ ʯʠ 

ʪʝʣʝʬʦʥʽ ʾï ʪʝʧʝʨ ʤʦʞʝ ʥʘʜʘʚʘʪʠʩʷ ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʩʧʦʩʦʙʘʤʠè [410]. 

ʆʩʢʽʣʴʢʠ ʨʽʟʥʽ ʧʦʩʣʫʛʠ ʦʙô̒ ʜʥʫʶʪʴʩʷ ʯʝʨʝʟ ʩʧʽʣʴʥʫ ̔ ʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʦʮʠʬʨʫʚʘʥʥʷ, ʪʦ ʚʠʥʠʢʘʻ ʢʦʥʚʝʨʛʝʥʮʽʷ ʛʘʣʫʟʽ ʘʙʦ ʨʠʥʢʫ. ɼʝʷʢʽ ʚʯʝʥʽ 

ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʢʦʥʩʦʣʽʜʘʮʽ ʁʢʦʣʠʩʴ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʚʠʭ ʩʝʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ 
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çʦʙʯʠʩʣʶʚʘʣʴʥʠʡ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʡ, ʤʝʜʽʘ ʪʘ ̔ ʥʬʦʨʤʘʮʽʡʥʠʡ ʩʝʢʪʦʨʠè [239]. 

ɯʥʰʽ ʙʘʯʘʪʴ ʫ ʮʴʦʤʫ ʙʽʣʴʰ ʟʘʛʘʣʴʥʝ ʨʦʟʤʠʚʘʥʥʷ çʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ ʧʦʩʣʫʛʘʤʠ, ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʘ ʤʝʜʽʘʢʦʥʪʝʥʪʦʤè 

[168]. ʆʙʠʜʚʘ ʪʠʧʠ ʢʦʥʚʝʨʛʝʥʮʽʾ ʧʦʚô̫ ʟʘʥʽ ʟ ʢʦʥʩʦʣʽʜʘʮʽʻʶ ʢʦʤʧʘʥʽʡ, ʧʨʠ ̫ ʢʽʡ 

ʦʢʨʝʤʽ ʢʦʤʧʘʥʽʾ ʨʦʟʰʠʨʶʶʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʨʠʥʢʠ ʘʙʦ ʩʝʢʪʦʨʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ɦ ʦ ʙʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʧʦʛʦʜʞʫʻʪʴʩʷ, ɦ ʦ ʪʘʢʘ ʢʦʥʚʝʨʛʝʥʮʽʷ 

ʤʘ ̒ʤʽʩʮʝ, ʜʝʷʢʽ ʧʦʷʩʥʶʶʪʴ ʮʝ ʧʝʨʝʚʘʞʥʦ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʟʦʢʨʝʤʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʢʦʥʚʝʨʛʝʥʮʽʻʶ. ɯʥʰʽ ʟʘʟʥʘʯʘʶʪʴ, ɦ ʦ çéʢʝʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʢʦʥʚʝʨʛʝʥʮʽʷ ʩʧʦʩʦʙʽʚ ʧʽʜʩʠʣʶʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʧʝʨʝʭʨʝʩʥʦʛʦ 

ʚʦʣʦʜʽʥʥʷè [355]. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʯʠʥʠ, ʛʘʣʫʟʝʚʘ ʢʦʥʚʝʨʛʝʥʮʽʷ ʤʘ ̒ʟʥʘʯʥʽ 

ʥʘʩʣʽʜʢʠ ʜʣ ̫ʤʝʜʽʘʨʝʛʫʣʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ çʦʮʠʬʨʫʚʘʥʥʷ ʪʘ ʢʦʥʚʝʨʛʝʥʮʽʷ ʨʽʟʢʦ 

ʟʤʽʥʶʶʪʴ ʦʩʥʦʚʫ, ʥʘ ̫ ʢʽʡ ʙʘʟʫʻʪʴʩʷ ʪʨʘʜʠʮʽʡʥʝ ʤʝʜʽʘʤʦʚʣʝʥʥʷ. 

ʗʢ ʟʘʟʥʘʯʘʻ ɽ. ʊʦʬʣʝʨ ʩʢʣʘʜʥʽʩʪʴ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʻ ʚʩʝ ʙʽʣʴʰ 

ʽʥʪʝʩʠʚʥʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʱʦ ʩʪʚʦʨʶʻ ʚʝʣʠʯʝʟʥʫ ʧʦʪʨʝʙʫ ʚ ʢʦʤʧôʁ ʪʝʨʘʭ, 

ʮʠʬʨʦʚʠʭ ʤʝʨʝʞʘʭ ʪʘ ʥʦʚʠʭ ʟʘʩʦʙʘʭ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ [152]. ɺʯʝʥʽ ʰʠʨʦʢʦ 

ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʩʦʮʽʘʣʴʥʘ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞè [414]. ɿʦʢʨʝʤʘ, ʙʘʛʘʪʦ ʭʪʦ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʮʠʬʨʦʚʽ 

ʤʝʨʝʞʽ ʽʥʽʮʽʶʶʪʴ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚ ʣʦʛʽʮʽ ʪʘ ʩʪʨʫʢʪʫʨʘʭ ʛʣʦʙʘʣʴʥʦʾ ʩʦʮʽʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ. ʄ. ʂʘʩʪʝʣʴʩ ʩʪʚʝʨʜʞʫ,̒ ʱʦ ʟʨʦʩʪʘʶʯʘ ʮʠʬʨʦʚʽʟʘʮʽʷ ʩʦʮʽʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʨʦʜʠʣʘ çʤʝʨʝʞʥʝ ʩʫʩʧʽʣʴʩʪʚʦè. ɺʦʜʥʦʯʘʩ ʫ ʢʦʞʥʦʤʫ ʽʟ ʟʘʟʥʘʯʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʮʽ ʦʧʠʩʫʶʪʴ ʮʠʬʨʦʚʽʟʘʮʽʶ ʪʘ ʤʝʨʝʞʝʚʝ ʩʫʩʧʽʣʴʩʪʚʦ ̫ ʢ ʪʘʢʽ, ɦ ʦ 

ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʝ ʦʜʥʦʛʦ. ɼʣʷ ʚʘʥ ɼʘʡʢʘ ʩʘʤʝ çʧʨʦʮʝʩʠ ʚʟʘʻʤʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷè 

ʤʽʞ ʩʦʮʽʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ çʩʪʚʦʨʶʶʪʴ 

ʤʝʨʝʞʝʚʝ ʩʫʩʧʽʣʴʩʪʚʦè [415]. Cʦʮʽʘʣʴʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʩʠʣʠ ʥʘʩʪʽʣʴʢʠ ʜʦʧʦʚʥʶʶʪʴ 

ʦʜʥʘ ʦʜʥʫ, ʱʦ çʪʝʭʥʦʣʦʛʽʷ ʩʪʘʻ ʥʝʚʽʜô̒ ʤʥʠʤ ʩʢʣʘʜʥʠʢʦʤ ʙʫʜʴ-ʷʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʘ ʩʫʩʧʽʣʴʩʪʚʦ ʥʝʤʦʞʣʠʚʦ ʟʨʦʟʫʤʽʪʠ ʯʠ ʫʷʚʠʪʠ ʙʝʟ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚè [303]. 

ʊʝʨʤʽʥ çʮʠʬʨʦʚʽʟʘʮʽʷè ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʘʣʝ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚʠʤʘʛʘʻ ʥʘʙʘʛʘʪʦ ʰʠʨʰʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʢʫʣʴʪʫʨʥʠʭ ʟʤʽʥ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 
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ʚʘʞʣʠʚʦ  ʁ̒  ʢʦʥʩʪʘʪʘʮʽʷ ʬʘʢʪʫ, ʱʦ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʙʽʣʴʰʝ ʩʪʦʩʫʻʪʴʩʷ 

ʣʶʜʝʡ, ʥʽʞ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʄ. ɹʝʡʢʝʨ (Mark Baker) ʧʽʜ ʮʠʬʨʦʚʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʨʦʟʫʤʽʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʟʥʝʩʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʙʽʟʥʝʩ-ʟʘʚʜʘʥʴ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʙʦ ʨʦʟʨʦʙʣʝʥʥʷ 

ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ, ʷʢʽ, ʩʚʦʁ̒ 

ʯʝʨʛʦʶ, ʽʥʽʮʽʶʶʪʴ ʢʦʥʢʫʨʝʥʮʽʶ ʥʝʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ [172]. ʊʦʙʪʦ ʚ 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʟʥʝʩʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʙʽʟʥʝʩ-ʟʘʚʜʘʥʴ, ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʙʦ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ. ʋ 

ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʤʧʘʥʽʾ ʧʨʘʛʥʫʪʴ ʚʠʡʪʠ ʥʘ ʥʦʚʽ ʨʠʥʢʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʥ̔ʪʝʨʥʝʪ ʨʝʯʝʡ (IoT), 3D-ʜʨʫʢ, 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (AI), ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ, ʙʣʦʢʯʝʡʥ, ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ, 

ʽʥʥʦʚʘʮʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ, ʧʨʦʛʥʦʟʥʠʡ ʘʥʘʣʽʟ ʽ ʨʦʙʦʪʦʪʝʭʥʽʢʘ. ʆʪʞʝ, 

ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʻ çʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʱʦ ʟʤʽʥʶʶʪʴ 

ʩʫʩʧʽʣʴʩʪʚʦ ʪʘ ʙʽʟʥʝʩ ʪʘ ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʠ ʜʣʷ ʢʦʤʧʘʥʽʡ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʨʛʘʥʽʟʘʮʽʾè [200]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʟʘʧʠʪʽʚ ʜʦ ʩʝʨʚʽʩʫ Google Trends (ʨʠʩ. 1.1) 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʝʚʦʣʶʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʪʝʨʤʽʥʽʚ. 

 

ʈʠʩ. 1.1. ʊʨʝʥʜʠ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

(ʜʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʟʘʧʠʪʫ Google Trends) 
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ɺ. ɹʠʢʦʚ, ʆ. ʉʧʽʨʽʥ, ʆ ʇʽʥʯʫʢ ʧʦʥʷʪʪʷ ʮʠʬʨʦʚʽʟʘʮʽ ʾʦʩʚʽʪʠ ʚʠʟʥʘʯʘʶʪʴ ʷʢ 

çʩʫʯʘʩʥʠʡ ʝʪʘʧ ʾʾ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʝʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʽʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʩʠʩʪʝʤʘʤʠ ʪʘ ʝʣʝʢʪʨʦʥʥʠʤ ʟʚô̫ ʟʢʦʤ ʤʽʞ ʥʠʤʠ, ʱʦ ʬʘʢʪʠʯʥʦ ʟʘʙʝʟʧʝʯʫʻ 

ʽʥʪʝʛʨʦʚʘʥʫ ʚʟʘʻʤʦʜʽʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʪʘ ʬʽʟʠʯʥʦʛʦ, ʪʦʙʪʦ ʩʪʚʦʨʶʻ ʢʽʙʝʨʬʽʟʠʯʥʠʡ 

ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨè [9]. 

ʇʨʦʪʝ ʪʝʭʥʦʣʦʛʽʾ ʻ ʣʠʰʝ ʩʢʣʘʜʥʠʢʦʤ ʩʠʩʪʝʤʥʦʛʦ ʫʪʚʦʨʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʻ ʮʽʣʽʩʥʦʶ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʥʠʥʽ 

ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ. ʇʨʦʪʝ ʪʝʭʥʦʣʦʛʽʷ ʩʘʤʘ ʩʦʙʦʶ ʥʝ ʩʧʨʠʯʠʥʷʻ 

ʧʝʨʝʪʚʦʨʝʥʥʷ. ɺʘʞʣʠʚʠʤ ʻ ʪʝ, ʷʢ ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʩʧʨʠʡʤʘʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽ 

ʩʪʦʨʦʥʠ. ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʨʦʮʝʩʽʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʫʩʧʽʣʴʩʪʚʘ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ:  

¶ ʭʤʘʨʥ ̔ʪʘ ʪʫʤʘʥʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʟʦʢʨʝʤʘ ʪʽ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʥʘ ʦʩʥʦʚʽ ʚʽʨʪʫʘʣʽʟʘʮʽʾ;  

¶ ʤʦʙʽʣʴʥʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʜʦʜʘʪʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʮʠʬʨʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʟʽ ʩʤʘʨʪʬʦʥʽʚ ʪʘ ʧʣʘʥʰʝʪʽʚ;  

¶ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʷʢ ʝʪʘʧ ʨʦʟʚʠʪʢʫ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʤʽʥʶʻ ʧʘʨʘʜʠʛʤʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʥʘʧʠʩʘʥʥʷ 

ʧʨʦʛʨʘʤ ʜʦ ʟʜʘʪʥʦʩʪʝʡ ʩʘʤʦʩʪʽʡʥʦ ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʨʦʙʠʪʠ ʪʦʱʦ;  

¶ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦ,ʾ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʟʤʽʰʘʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʱʦ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʫʥʘʦʯʥʶʚʘʪʠ, ʤʦʜʝʣʶʚʘʪʠ ʚʟʘʻʤʦʜʽʷʪʠ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʦʙô̒ ʢʪʠ ʫ ʤʝʞʘʭ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

¶ ʯʘʪ-ʙʦʪʠ ʪʘ ʚʽʨʪʫʘʣʴʥ ̔ ʧʦʤʽʯʥʠʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʦʧʝʨʘʪʠʚʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʪʘ ʦʪʨʠʤʘʥʥʷ ʜʦʧʦʤʦʛʠ; 

¶ ʪʝʭʥʦʣʦʛʽ ʾ ʙʣʦʢʯʝʡʥ ʪʘ ʢʨʠʧʪʦʚʘʣʶʪʠ, ʷʢ̔ ʨʝʘʣʽʟʫʶʪʴ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ, ʜʦʚʽʨʠ, ʟʘʭʠʱʝʥʦʩʪʽ ʮʠʬʨʦʚʠʭ ʘʢʪʠʚʽʚ ʪʘ 

ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ ʟ ʥʠʤʠ; 

¶ ʚʝʣʠʢʽ ʜʘʥʽ ʷʢ ʦʢʨʝʤʽ ʥʘʙʦʨʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʤʝʪʦʜʠ 

ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, 

ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʜʦʩʚʽʜ, ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ, 
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ʩʪʠʤʫʣʶʚʘʪʠ ʽʥʥʦʚʘʮʽʾ, ʧʨʦʩʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʩʫʩʧʽʣʴʥʽ 

ʧʨʦʙʣʝʤʠ. 

¶ ʝʣʝʢʪʨʦʥʥ ̔ ʙʽʙʣʽʦʪʝʢʠ ʪʘ ʥʘʫʢʦʤʝʪʨʠʯʥ ̔ ʙʘʟ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʙʝʨʽʛʘʥʥʷ, ʽʥʜʝʢʩʫʚʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʩʫʩʧʽʣʴʩʪʚʘ;  

¶ ʪʝʭʥʦʣʦʛʽʾ ʥ̔ʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʮʠʬʨʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ;  

¶ ʨʦʙʦʪʦʪʝʭʥʽʯʥ ̔ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ 3D-ʧʨʠʥʪʝʨʽʚ ʽ 3D-ʩʢʘʥʝʨʽʚ, ʱʦ 

ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʯʠʤʘʣʦ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ;  

¶ ɯʂʊ-ʘʫʪʩʦʨʩʠʥʛ ʷʢ ʤʦʜʝʣʴ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ, 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʧʦʪʫʞʥʦʩʪʷʭ 

ʩʧʦʞʠʚʘʯʘ ʘʙʦ ʧʨʦʚʘʡʜʝʨʘ;  

¶ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʷʢ ʤʝʭʘʥʽʟʤʠ ʧʨʦʪʠʜʽ ʾ

ʢʽʙʝʨʟʣʦʯʠʥʥʦʩʪʽ.  

ʆʜʥʘʢ ʥʘʡʙʽʣʴʰʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʥʠʢʘʻ, ʢʦʣʠ ʪʝʭʥʦʣʦʛʽʾ ʦʙô̒ ʜʥʫʶʪʴʩʷ ʪʘ 

ʽʥʪʝʛʨʫʶʪʴʩʷ, ʱʦ ʩʪʚʦʨʶ ̒ ʝʬʝʢʪ ʢʦʥʚʝʨʛʝʥʮʽʾ. ʋʩʽ ʚʦʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʦʥʣʘʡʥʦʚʝ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ. 

ʅʘʧʨʠʢʣʘʜ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (Artificial intelligence), 

ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (Internet of Things) ʪʘ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʜʘʥʠʭ (Big Data). 

ʉʝʨʝʜ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʠʬʨʦʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʫʩʧʽʣʴʩʪʚʘ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʭʤʘʨʥʠʤ ʦʙʯʠʩʣʝʥʥʷʤ. ɺʦʥʠ ʨʝʘʣʽʟʫʶʪʴ ʩʝʨʚʽʩ-

ʦʨʽʻʥʪʦʚʘʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ. ʗʢ ʧʦʢʘʟʫʻ 

ʜʦʩʚʽʜ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʫʛʠ ʦʜʥʦʛʦ ʪʠʧʫ 

ʚʽʜ ʢʽʣʴʢʦʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ (ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʭʦʩʪʠʥʛ, ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ). ʎʝ ʩʪʚʦʨʶʻ ʜʠʥʘʤʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʧʦʩʪʘʯʘʣʴʥʠʢʠ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʢʦʥʢʫʨʫʶʪʴ ʟʘ ʬʫʥʢʮʽʾ ʯʠ ʽʥʥʦʚʘʮʽʾ [421]. ʂʦʥʢʫʨʝʥʮʽʷ ʤʦʞʝ 

ʙʫʪʠ ʧʦʚô̫ ʟʘʥʘ ʟ ʮʽʥʦʶ, ʚʤʽʩʪʦʤ ʘʙʦ ʽʥʰʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʛʨʫʧʽ ʨʦʟʨʦʙʥʠʢʽʚ ɿɺʆ ̔ʥʦʜʽ 

ʚʘʞʢʦ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʚʠʟʥʘʥʠʤʠ ʣʽʜʝʨʘʤʠ ʚ ʛʘʣʫʟʷʭ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ɿʘʚʜʷʢʠ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʟʦʚʥʽʰʥʽʡ ʧʦʩʪʘʯʘʣʴʥʠʢ (ʭʤʘʨʥʠʡ ʧʨʦʚʘʡʜʝʨ) ʩʪʚʦʨʶʻ ʢʨʘʱʠʡ 
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ʧʨʦʜʫʢʪ ʟʘ ʤʝʥʰʠʭ ʚʠʪʨʘʪ. ʆʪʞʝ, ʥʠʥʽ ʘʢʮʝʥʪʠ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʟʤʽʱʫʶʪʴʩʷ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʨʦʙʦʪʠ ʚʩʽʭ ʩʢʣʘʜʥʠʢʽʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʽʥʪʝʛʨʘʮʽʶ 

ʥʘʷʚʥʠʭ çʣʦʢʘʣʴʥʠʭè ʨʝʩʫʨʩʽʚ ʟ ʥʦʚʠʤʠ ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ 

ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʚ ʧʨʦʚʘʜʞʝʥʥʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ɿɺʆ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʨʚʽʩ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ [421]. ɼʫʛʣʘʩ ʂ. ɹʘʨʨʽ, ɼʝʚʽʜ ɼʽʢ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʚ ʪʘʢʽʡ ʘʨʭʽʪʝʢʪʫʨʽ 

ʤʦʞʣʠʚʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʙʽʥʘʮʽʾ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ (ʨʠʩ. 1.2).  

 

ʈʠʩ. 1.2. ʉʝʨʚʽʩ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʟ ʨʽʟʥʠʤʠ ʢʦʤʙʽʥʘʮʽʷʤʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ (ʟʘ ʜʦʩʣʽʜʞʝʥʥʷʤ [421]) 

 

ʉʝʨʚʽʩ-ʧʨʦʚʘʡʜʝʨ 

ɼʦʚʽʣʴʥʘ ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ  

 

ʂʦʨʠʩʪʫʚʘʯ ʩʝʨʚʽʩʫ 

ɼʦʚʽʣʴʥʘ ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ  

ɿʘʧʠʪ ʩʝʨʚʽʩʫ 

ʅʘʜʘʥʥʷ ʩʝʨʚʽʩʫ 

 

ʉʝʨʚʽʩ-ʧʨʦʚʘʡʜʝʨ 

ɼʦʚʽʣʴʥʘ ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ  

ʂʦʨʠʩʪʫʚʘʯ ʩʝʨʚʽʩʫ 

ɺʥʫʪʨʽʰʥʽ ʩʝʨʚʽʩʠ 

ɿʘʧʠʪ ʩʝʨʚʽʩʫ 

ʅʘʜʘʥʥʷ ʩʝʨʚʽʩʫ 

ʉʝʨʚʽʩ-ʧʨʦʚʘʡʜʝʨ 

ɺʥʫʪʨʽʰʥʽ ʩʝʨʚʽʩʠ 

 

ʂʦʨʠʩʪʫʚʘʯ ʩʝʨʚʽʩʫ 

ɼʦʚʽʣʴʥʘ ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ  

ɿʘʧʠʪ ʩʝʨʚʽʩʫ 

ʅʘʜʘʥʥʷ ʩʝʨʚʽʩʫ 
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ʇʦʩʪʘʯʘʣʴʥʠʢ ʧʦʩʣʫʛ ʤʦʞʝ ʙʫʪʠ ʭʤʘʨʥʠʤ ʧʨʦʚʘʡʜʝʨʦʤ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʶ 

ʩʣʫʞʙʦʶ. ɸʥʘʣʦʛʽʯʥʦ ʦʪʨʠʤʫʚʘʯ ʧʦʩʣʫʛ ʤʦʞʝ ʙʫʪʠ ʩʣʫʞʙʦʶ ʚ ʭʤʘʨʽ, ʱʦ 

ʬʫʥʢʮʽʦʥʫʻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʤʦʜʝʣʽ, ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʶ ʩʣʫʞʙʦʶ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɿɺʆ.  

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʟʤʽʥʠʣʠ ɯʊ-ʩʝʢʪʦʨ, ʤʘʶʯʠ ʚʝʣʠʯʝʟʥʠʡ ʚʧʣʠʚ ʥʘ ʙʘʛʘʪʦ 

ʘʩʧʝʢʪʽʚ ʞʠʪʪʷ ʥʘʧʨʠʢʽʥʮʽ ʜʚʘʜʮʷʪʦʛʦ ʪʘ ʥʘ ʧʦʯʘʪʢʫ ʜʚʘʜʮʷʪʴ ʧʝʨʰʦʛʦ ʩʪʦʣʽʪʪʷ. 

ɿʘ ʦʩʪʘʥʥʽ ʪʨʠ ʜʝʩʷʪʠʣʽʪʪʷ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʨʦʩʪʘʶʪʴ ʥʘʩʪʽʣʴʢʠ 

ʜʠʥʘʤʽʯʥʦ, ʱʦ ʥʠʥʽ ʜʦʚʦʜʠʪʴʩʷ ʛʦʚʦʨʠʪʠ ʧʨʦ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ 

ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʘʩʧʝʢʪʠ ʜʽʷʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ [230], [17]. 

ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʥʜʫʩʪʨʽʷ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʧʝʨʝʞʠʣʘ ʨʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ 

ʜʝʩʷʪʠʣʽʪʴ. ʇʘʥʜʝʤʽʷ Covid-19 ʦʩʪʘʪʦʯʥʦ ʩʧʨʠʷʣʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʧʨʠʩʢʦʨʠʣʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ɿɺʆ, ʱʦ, ʟʨʝʰʪʦʶ, 

ʪʨʘʥʩʬʦʨʤʫʻ ʚʩʶ ʩʫʯʘʩʥʫ ʦʩʚʽʪʫ [39]. ʗʢ ʥʘʩʣʽʜʦʢ, ʫ ʩʚʽʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʾ 

ʧʝʨʝʭʽʜ ʜʦ ʤʦʜʝʣʽ çʦʩʚʽʪʘ 4.0è, ʱʦ ʚʩʝ ʱʝ ʻ ʟʥʘʯʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢ ʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ, ʪʘʢ ʽ ʚ ʤʝʪʦʜʠʯʥʦʤʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʘʩʧʝʢʪʘʭ [46]. 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʩʠʩʪʝʤʠ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʚ ʦʩʚʽʪʽ ʻ ʪʝʭʥʦʣʦʛʽʯʥʦ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʢʣʘʜʝʥʥʷ ʟʥʘʯʥʠʭ ʢʦʰʪ̔ʚ ʫ ʨʦʟʚʠʪʦʢ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʉʘʤʝ 

ʪʦʤʫ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʚʦʥʠ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʦʶ ʧʘʨʘʜʠʛʤʦʶ ʚ ʦʩʚʽʪʽ. ʇʨʦʪʝ 

ʦʩʚʽʪʥʽ ʟʘʢʣʘʜʠ ʚ ʋʢʨʘʾʥʽ ʤʘʶʪʴ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ, ʪʘʢʽ ʷʢ ʦʙʤʝʞʝʥʽ ʪʝʭʥʽʯʥʽ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʽ ʨʝʩʫʨʩʠ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʦʙʤʝʞʝʥʠʡ ʚʠʢʣʘʜʘʮʴʢʠʡ ʩʢʣʘʜ, ʙʨʘʢ 

ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ɯʊ-ʧʝʨʩʦʥʘʣʫ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ 

[323], [193], [14] ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʘʛʘʪʦ ʨʦʢʽʚ ʧʦʩʧʽʣʴ, ʧʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ 

ʩʢʣʘʜʫ ʜʦ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʡ ʥʠʥʽ.  

ʗʢ ʚʽʜʦʤʦ, ʙʽʣʴʰʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷʤ, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ, ʚʽʨʪʫʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ 

ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ, ʱʦʙ ʧʦʣʝʛʰʠʪʠ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ.  
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ʅʘʧʨʠʢʣʘʜ, ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʥʘ ʦʩʥʦʚʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʧʨʦʧʦʥʫʶʪʴ ʟʜʦʙʫʚʘʯʘʤ ʨʽʟʥʽ ʧʦʩʣʫʛʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʭ 

ʪʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʧʨʦʛʨʘʤ. ɯʊ-ʬʘʭʽʚʮʽ ʪʘ ʚʠʢʣʘʜʘʯʽ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʜʝʜʘʣʽ 

ʙʽʣʴʰʝ ʫʩʚʽʜʦʤʣʶʶʪʴ çʧʦʪʝʥʮʽʘʣ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠè ʪʘ ʚʠʢʦʥʫʶʪʴ ʤʽʛʨʘʮʽʶ 

ʥʘʷʚʥʠʭ ʩʠʩʪʝʤ ʽ ʩʝʨʚʽʩʽʚ ʫ ʭʤʘʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ [191]. ʅʘʧʨʠʢʣʘʜ, ʚ̔ ʨʪʫʘʣʴʥʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʩʪʚʦʨʝʥʽ ʋʥʽʚʝʨʩʠʪʝʪʦʤ ʰʪʘʪʫ ʇʽʚʥʽʯʥʘ ʂʘʨʦʣʽʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʷʢʘ ʧʽʜʪʨʠʤʫʻ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ ʫ 

ʜʦʩʪʫʧʽ ʜʦ ʣʘʙʦʨʘʪʦʨʽʡ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ ʚ ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ ʪʘ ʚ ʙʫʜʴ-ʷʢʠʡ 

ʯʘʩ [331]. ɿʘʟʥʘʯʝʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʚʽʨʪʫʘʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʨʦʟʨʦʙʣʝʥʘ ʚ ʩʧʽʚʧʨʘʮʽ 

ʟ ʽʥʽʮʽʘʪʠʚʦʶ IBM Virtual Computing, ʟʘʜʦʚʦʣʴʥʷʻ ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ ʚ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʘʭ ʧʨʘʮʽʚʥʠʢʽʚ  ̔ʩʪʫʜʝʥʪʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʦʥʦʤʽʶ ʢʦʰʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʭʤʘʨʥʠʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤʘʭ. ɯʊ-ʬʘʭʽʚʮʽ ʫʥʽʚʝʨʩʠʪʝʪʫ ʉʘʫʪʛʝʤʧʪʦʥʘ 

(ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ) ʨʦʟʛʦʨʥʫʣʠ ʘʢʘʜʝʤʽʯʥʫ ʭʤʘʨʫ ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢʘ 

ʜʘʻ ʟʤʦʛʫ ʟʘʦʱʘʜʠʪʠ ʢʦʰʪʠ ʥʘ ʧʨʠʜʙʘʥʥʽ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ʋ ʮʽʡ ʭʤʘʨʽ 

ʩʧʨʦʢ̒ʪʦʚʘʥʦ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʚʽʨʪʫʘʣʴʥʫ ʣʘʙʦʨʘʪʦʨʽʶ ʥʘ ʦʩʥʦʚʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʧʣʘʪʬʦʨʤʠ Ubuntu Enterprise, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʫʜʝʥʪʘʤ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ 

[199]. ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʜʦʩʣʽʜʥʠʢ ʃʽ ʏʘʦ (Li Chao) ʟ ʫʥʽʚʝʨʩʠʪʝʪʫ ʍôʁ ʩʪʦʥ-

ɺʽʢʪʦʨʽʷ (Houston Victoria) ʨʦʟʨʦʙʠʚ ʧʨʠʚʘʪʥʫ ʭʤʘʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʪʘʢʠʭ ʷʢ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʝʨʝʞʽ, 

ʩʠʩʪʝʤʠ ʙʘʟ ʜʘʥʠʭ, ʚʝʙʨʦʟʨʦʙʢʘ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʘ. ʋʩʧʽʰʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ʦʧʠʩʘʥʦ ʫ ʧʫʙʣʽʢʘʮʽʾ [263]. 

ɼʦʩʣʽʜʥʠʢ ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʘʢʘʜʝʤʽʯʥ ̔ ʡ ʜʦʩʣʽʜʥʠʮʴʢ ̔ ʚʠʤʦʛʠ ʱʦʜʦ ʥʘʜʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ ʟʘ ʨʽʟʥʠʭ ʥʘʚʘʥʪʘʞʝʥ ɹʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ. ʅʘʫʢʦʚʮʽ 

ʟ ɼʝʨʞʘʚʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ ɸʨʽʟʦʥʠ (ʉʐɸ) ʨʦʟʨʦʙʠʣʠ ʚʽʨʪʫʘʣʴʥʫ ʣʘʙʦʨʘʪʦʨʽʶ 

ʜʣʷ ʥʘʚʯʘʥʥʷ ʢʽʙʝʨʙʝʟʧʝʮʽ, ʫ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ 

ʧʨʘʢʪʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ [427]. ʅʽʤʝʮʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʝʨʝʜʦʚʠʱʝ Cloud Infrastructure and Applications (CloudIA) ʜʣʷ 

ʥʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʷʢ ʧʦʩʣʫʛʠ (IaaS) ʽ ʧʨʦʛʨʘʤʥʦʛʦ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʧʦʩʣʫʛʠ (SaaS) ʯʝʨʝʟ ʥ̔ʪʝʨʥʝʪ [227]. ʉʝʨʝʜʦʚʠʱʝ ʥʘʜʘʻ ʩʠʩʪʝʤʫ 

ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷʤ (LMS) ʥʘ ʚʠʤʦʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ (VM), 

ʷʢʘ ʤʽʩʪʠʪʴ ʩʝʨʚʝʨ ʉʋɹɼ MySQL, Tomcat ʽ ʚʝʙʩʝʨʚʝʨ Apache. 

ʗʢ ʙʘʯʠʤʦ, ʩʫʯʘʩʥʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʧʨʦʜʦʚʞʫʶʪʴ ʰʠʨʦʢʦ ʨʦʟʛʦʨʪʘʪʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʧʦʨʘʪʠʚʥʽ ʭʤʘʨʠ ʫ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʽʥʬʦʨʤʘʪʠʯʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʙʘʛʘʪʦ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʢʦʣʝʜʞʽʚ ʪʘ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʫʩʧʽʰʥʦ ʨʦʟʛʦʨʥʫʣʠ ʡ ̔ ʥʪʝʛʨʫʚʘʣʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʫ ʚʣʘʩʥʽ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʯʠʤʘʣʦ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʧʨʦʜʦʚʞʫʶʪʴ 

ʫʜʦʩʢʦʥʘʣʶʚʘʣʠ ʚʣʘʩʥʽ ʭʤʘʨʠ [368].  

ʇʦʨʷʜ ʟ ʮʠʤ ʫʢʨʘʾʥʩʴʢʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʤʘʶʪʴ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ ʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʥʘ ʦʩʥʦʚʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɰʭ ʤʦʞʥʘ 

ʧʽʜʩʫʤʫʚʘʪʠ ʪʘʢ: 

¶ ʥʘʷʚʥʽ ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʤʽʞ ʦʩʚʽʪʥʽʤʠ ʟʘʢʣʘʜʘʤʠ ʚʠʭʦʜʷʯʠ 

ʥʝ ʟ ʾʭʥʽʭ ʧʦʪʨʝʙ, ʘ ʟ ʦʩʦʙʠʩʪʠʭ ʤʽʨʢʫʚʘʥʴ ʯʠ ʦʙˇʨʫʥʪʫʚʘʥʴ; 

¶ ʦʙʤʝʞʝʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʫʥʽʚʝʨʩʠʪʝʪʫ ʱʦʜʦ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʠʜʙʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʣʽʮʝʥʟʽʡ; 

¶ ʙʨʘʢ ʬʘʭʽʚʮʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʷʚʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ 

ʜʝʷʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. ʂʚʘʣʽʬʽʢʦʚʘʥʽ ʧʝʜʘʛʦʛʠ ʪʝʧʝʨ ʧʨʘʮʶʶʪʴ ʥʝ 

ʣʠʰʝ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʪʘ ʨʦʟʧʦʜʽʣʷʶʪʴ ʩʚʦʾ ʟʫʩʠʣʣʷ ʤʽʞ ʥʘʚʯʘʥʥʷʤ ʪʘ 

ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ. 

 

1.2. ɸʥʘʣʽʟ ʧʦʥʷʪʪʻʚʦʛʦ ʘʧʘʨʘʪʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʋ ʧʨʦʮʝʩʽ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʤ ʻ 

ʚʠʚʯʝʥʥʷ ʪʘ ʫʪʦʯʥʝʥʥʷ ʡʦʛʦ ʙʘʟʦʚʠʭ ʧʦʥʷʪʴ, ʟʦʢʨʝʤʘ ʪʘʢʠʭ ʷʢ çʦʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝè, çʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨè, çʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝè, çʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾè, 

çʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷè, çʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷè, çʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘʚʯʘʣʴʥʘ ʩʧʽʣʴʥʦʪʘè, çʧʨʦʻʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷè, çʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʥʥʷè, çʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷè. 
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ʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʻ ʦʢʨʝʤʠʤ ʚʠʜʦʤ ʩʦʮʽʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ, ʩʚʦʁ̒ 

ʯʝʨʛʦʶ, ̒  ʩʦʮʽʫʤʦʤ, ʱʦ ʦʪʦʯʫ ̒ʣʶʜʠʥʫ ʪʘ ʯʠʥʠʪʴ ʧʦʩʪʽʡʥʠʡ ʚʧʣʠʚ ʥʘ ʥʝʾ. ʆʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʠʩʪʝʤʫ ʚʧʣʠʚʽʚ ʽ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʝʡ ʾʾ ʨʦʟʚʠʪʢʫ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʩʦʮʽʘʣʴʥʦʤʫ ʪʘ ʧʨʦʩʪʦʨʦʚʦ-

ʧʨʝʜʤʝʪʥʦʤʫ ʦʪʦʯʝʥʥʽ [389]. ʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʥʘ ʫʷʚʠʪʠ ʷʢ ʯʘʩʦʚʠʡ, 

ʧʨʦʩʪʦʨʦʚʠʡ ʪʘ ʩʦʮʽʘʣʴʥʠʡ ʢʦʥʪʠʥʫʫʤ, ʫ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʨʽʟʥʠʭ 

ʨʽʚʥʽʚ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʦʣʫʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʢʫʣʴʪʫʨʥʦ-

ʮʽʥʥʽʩʥʠʡ ʢʦʥʪʝʢʩʪ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʜʦʩʣʽʜʞʫ ̒ʯʠʤʘʣʦ ʥʘʫʢʦʚʮʽʚ [210], [47], 

[53], [28] [20], [156]. ɺʦʥʠ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʫʥʽʚʝʨʩʠʪʝʪʫ ʤʘʻ 

ʤʽʩʪʠʪʠ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ. ɿʘʟʥʘʯʝʥʽ 

ʩʝʨʝʜʦʚʠʱʘ ʩʣʽʜ ʧʨʦʻʢʪʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ, ʜʝʤʦʢʨʘʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ, ʚʽʜʢʨʠʪʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ [301]. 

ʉ. ɻ. ʃʠʪʚʠʥʦʚʘ ʩʝʨʝʜ ʚʠʤʦʛ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ 

ʚʠʜʽʣʷʻ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ, ʥʘʩʠʯʝʥʽʩʪʴ ʮʠʬʨʦʚʠʤʠ ʟʘʩʦʙʘʤʠ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʪʨʘʪʝʛʽʷʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ, ʚʽʜʢʨʠʪʽʩʪʴ ʱʦʜʦ ʜʦʩʪʫʧʫ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʙʝʟʧʝʯʥʽʩʪʴ ʽ ʟʘʭʠʱʝʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʝʩʫʨʩʽʚ, 

ʧʝʜʘʛʦʛʽʯʥʘ ʚʠʚʘʞʝʥʽʩʪʴ  ̔ ʜʦʮʽʣʴʥʽʩʪʴ ʜʦʙʦʨʫ ʧʨʦʛʨʘʤʥʠʭ ʩʢʣʘʜʥʠʢʽʚ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʠʦʢʨʝʤʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪ  ̔ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʚʟʘʻʤʦʟʚô̫ ʟʢʫ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʽʣʷʤ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦ ʾ

ʢʦʤʫʥʽʢʘʮʽ ʾʪʘ ʩʧʽʚʧʨʘʮ ̔ʫʯʥʽʚ ʽ ʧʝʜʘʛʦʛʽʚ, ʩʧʨʠʷʥʥʷ ʘʢʪʠʚʽʟʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʘʜʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽ ʾʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʘʻʢʪʦʨʽʡ ʨʦʟʚʠʪʢʫ 

ʫʯʥʽʚ [48]. 

ɿʘ ʫʤʦʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʂʊ) ʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ 

ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʡʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʉʧʦʩʪʝʨʽʛʘʶʯʠ ʧʨʦʪʷʛʦʤ 

ʢʽʣʴʢʦʭ ʜʝʩʷʪʠʣʽʪʴ ʟʘ ʧʨʦʮʝʩʦʤ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ 
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ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʽ ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʩʢʣʘʜʦʚʠʭ ɯʂʊ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʢʦʤʧôʁ ʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʽ ʪʝʥʜʝʥʮʽʾ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʦ- 

ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ɿɺʆ ʤʘʻ ʙʫʪʠ ʜʠʥʘʤʽʯʥʠʤ ʫʪʚʦʨʝʥʥʷʤ. ɿʦʢʨʝʤʘ, ʥʘ ʩʴʦʛʦʜʥʽ 

ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʚʘʞʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̔ʪʝʭʥʦʣʦʛʽʡ ʚʝʙ 2.0 (3.0). 

ʊʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʘʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ ʜʦʩʣʽʜʞʝʥʦ ʚ ʧʨʘʮʷʭ ɺ. ɹʠʢʦʚʘ, ʄ. ɾʘʣʜʘʢʘ, ʅ. ʄʦʨʟʝ, ʉ. ʈʘʢʦʚʘ, 

ʖ. ʈʘʤʩʴʢʦʛʦ, ʖ. ʊʨʠʫʩʘ ʪʘ ʽʥʰʠʭ. ɿʦʢʨʝʤʘ, ʧʨʦʙʣʝʤʘʪʠʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʨʦʟʢʨʠʪʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ɺ. ɹʠʢʦʚʘ, ʈ. ɻʫʨʝʚʠʯʘ, 

ʄ. ɾʘʣʜʘʢʘ, ɯ. ɿʘʭʘʨʦʚʦʾ, ɯ. ʂʫʭʘʨʝʥʢʘ, ɺ. ʃʘʧʽʥʩʴʢʦʛʦ, ʆ. ʉʧʽʨʽʥʘ ʪʘ ʽʥʰʠʭ. 

ʇʨʦʙʣʝʤʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʪʘ ʟʘʩʦʙʽʚ ʚʝʙ 2.0 ʚ ʦʩʚʽʪʽ 

ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʅ. ɹʘʣʠʢ, ɺ. ɹʠʢʦʚʘ, ʅ. ʄʦʨʟʝ, ʆ. ʉʧʽʨʽʥʘ ʪʘ ʽʥʰʠʭ. 

ʋ ʛʘʣʫʟʴ ʦʩʚʽʪʠ ʝʧʦʭʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʧʨʠʥʝʩʣʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʫ ʩʚʦʾʡ ʩʫʢʫʧʥʦʩʪʽ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ 

ʥʘʚʯʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʦʩʚʽʪʥʽ ʧʨʦʩʪʦʨʠ. ɿʛʘʜʘʥʽ ʧʦʥʷʪʪʷ ʥʘʣʝʞʘʪʴ ʜʦ 

ʪʝʨʤʽʥʦʣʦʛʽʾ ʢʦʤʧôʁ ʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʚʽʜʥʦʩʥʫ 

ʤʦʣʦʜʽʩʪʴ ʮʽʻʾ ʛʘʣʫʟʽ, ʘ ʪʘʢʦʞ ʩʪʨʽʤʢʽ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʚʘʞʢʦ ʦʯʽʢʫʚʘʪʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʟʥʘʯʝʥʥʷ ʾʾ ʧʦʥʷʪʴ. ʉʧʨʦʙʫʻʤʦ ʦʢʨʝʩʣʠʪʠ ʜʝʷʢʽ 

ʧʽʜʭʦʜʠ ʜʦ ʪʨʘʢʪʫʚʘʥʥʷ ʧʦʥʷʪʪʷ çʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨè. 

ʋ ʬʽʣʦʩʦʬʩʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʪʝʨʤʽʥʫ çʧʨʦʩʪʽʨè ʧʨʠʩʫʪʥʷ ʟʤʽʩʪʦʚʘ ʦʩʥʦʚʘ, 

ʷʢʘ ʦʟʥʘʯʘʻ ʩʫʢʫʧʥʽʩʪʴ ʦʙô̒ ʢʪʽʚ, ʱʦ ʩʧʽʚʽʩʥʫʶʪʴ (ʪʦʯʦʢ  ̔ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʠʤʠ) 

[154]. ʈʦʟʛʣʷʜʘʶʯʠ ʧʦʥʷʪʪʷ ʧʨʦʩʪʦʨʫ ʚ ʧʝʚʥʽʡ ʛʘʣʫʟʽ (ʬʽʟʠʯʥʠʡ, ʩʦʮʽʘʣʴʥʠʡ, 

ʦʩʚʽʪʥʽʡ, ʢʫʣʴʪʫʨʥʠʡ ʧʨʦʩʪʽʨ), ʤʦʞʥʘ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʪʝʨʤʽʥ ʩʪʘʻ ʤʝʥʰ 

ʘʙʩʪʨʘʢʪʥʠʤ. 

ʗʢ ʟʘʟʥʘʯʘʶʪʴ ɺ. ɻ. ʂʨʝʤʝʥʴ ʪʘ ɺ. ʖ. ɹʠʢʦʚ, ʧʦʥʷʪʪʷ çʧʨʦʩʪʽʨè ʽ 

çʩʝʨʝʜʦʚʠʱʝè ʻ ʙʣʠʟʴʢʠʤʠ, ʘʣʝ ʥʝ ʩʠʥʦʥʽʤʽʯʥʠʤʠ. ɸʥʘʣʽʟʫʶʯʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʜʘʥʠʭ ʧʦʥʷʪʴ, ʜʦʩʣʽʜʥʠʢʠ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʥʘʙʽʨ ʧʝʚʥʠʤ ʯʠʥʦʤ ʧʦʚô̫ ʟʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʫʤʦʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʣʶʜʠʥʫ. ʇʨʠ ʮʴʦʤʫ ʚ ʧʦʥʷʪʪʽ çʧʨʦʩʪʽʨè ʥʝ 

ʧʝʨʝʜʙʘʯʝʥʦ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʥʴʦʤʫ ʣʶʜʠʥʠ. ʇʨʦʩʪʽʨ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʡ ʥʝʟʘʣʝʞʥʦ 
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ʚʽʜ ʥʝʾ, ʘ ʩʝʨʝʜʦʚʠʱʝ ʧʝʨʝʜʙʘʯʘʻ ʚʟʘʻʤʦʜʽʶ ʽ ʚʟʘʻʤʦʚʧʣʠʚ ʦʪʦʯʝʥʥʷ ʟ̔ ʩʫʙô̒ ʢʪʦʤ. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʫʤʽʶʪʴ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ, 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚô̫ ʟʘʥʘ ʟ ʣʶʜʠʥʦʶ ʷʢ ʩʫʙô̒ ʢʪʦʤ ʥʘʚʯʘʥʥʷ [18]. 

ʇʦʥʷʪʪʷ çʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨè ʟʘʣʝʞʥʦ ʚʽʜ ʦʟʥʘʢʠ ʩʚʦʻʾ ʤʘʩʰʪʘʙʥʦʩʪʽ ʤʦʞʝ 

ʚʞʠʚʘʪʠʩʷ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʘʙʦ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ 

ʛʦʚʦʨʷʪʴ ʧʨʦ ʛʣʦʙʘʣʴʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʘʙʦ ʻʜʠʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ [15]. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʪʝʨʤʽʥʦʣʦʛʽʷ ʩʪʦʩʫʻʪʴʩʷ ʧʝʚʥʦʾ ʦʩʚʽʪʥʴʦʾ 

ʫʩʪʘʥʦʚʠ (ʽʥʩʪʠʪʫʮʽʾ), ʥʘʧʨʠʢʣʘʜ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ʉʧʝʮʠʬʽʢʦʶ ʚʣʘʩʥʝ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʻ 

ʦʙʦʚô̫ ʟʢʦʚʘ ʥʘʷʚʥʽʩʪʴ ʫ ʥʴʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆ. ʄ. ʉʧʽʨʽʥ ʧʨʦʧʦʥʫʻ ʨʦʟʫʤʽʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢ 

ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ  ̔ ʧʦʙʫʜʦʚʠ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʩʫʧʨʦʚʽʜ 

ʧʨʦʮʝʩʽʚ ʾʭ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʊʘʢʠʡ ʩʫʧʨʦʚʽʜ ʻ 

ʚʘʞʣʠʚʠʤ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʟʥʘʥʴ ʧʨʦ ʪʝ, ʷʢ ʚʘʨʪʦ ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʫ 

ʚʠʛʣʷʜʽ ʘʣʛʦʨʠʪʤʽʚ ʽ ʧʨʦʮʝʜʫʨ [149]. 

ʄ. ʇ. ʐʠʰʢʽʥʘ ʫ ʩʚʦʾʡ ʜʦʢʪʦʨʩʴʢʽʡ ʜʠʩʝʨʪʘʮʽʾ ʪʨʘʢʪʫʻ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʷʢ ʩʪʚʦʨʝʥʝ ʚ ʮʴʦʤʫ ʟʘʢʣʘʜʽ 

ʩʝʨʝʜʦʚʠʱʝ ʜʽʷʣʴʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʧʨʦʮʝʩʽʚ, ʫ ʷʢʦʤʫ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧôʁ ʪʝʨʥʦ- ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʬʫʥʢʮʽʡ (ʟʤʽʩʪʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ- ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ) ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʨʦʟʨʦʙʣʝʥʘ ʚʽʨʪʫʘʣʽʟʦʚʘʥʘ 

ʢʦʤʧôʁ ʪʝʨʥʦ- ʪʝʭʥʦʣʦʛʽʯʥʘ (ʢʦʨʧʦʨʘʪʠʚʥʘ ʘʙʦ ʛʽʙʨʠʜʥʘ) ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ [156]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʪʚʝʨʜʞʝʥʥʷ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʢʦʥʮʝʧʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʰʢʽʣʴʥʽʡ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽʡ ʦʩʚʽʪʽ, ʷʢʽ ʫ ʩʚʦʾʡ 

ʩʫʢʫʧʥʦʩʪʽ ʬʦʨʤʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʩʘʤʧʝʨʝʜ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʘʩʽʙ ʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʷ (ʩʪʫʜʝʥʪʘ), ʘ ʪʘʢʦʞ ʷʢ ʟʘʩʽʙ, ʱʦ ʩʧʨʠʷʻ ʧʝʨʝʪʚʦʨʝʥʥʶ ʫʯʥʷ ʟ 

ʦʙô̒ ʢʪʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚ ʧʦʚʥʦʧʨʘʚʥʦʛʦ ʩʫʙô̒ ʢʪʘ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʡ 
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ʩʧʨʠʷʻ ʘʢʪʫʘʣʽʟʘʮʽʾ ʡʦʛʦ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʥʠʢʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚʩʝʨʝʜʠʥʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ [122]. 

ɺ. ʖ. ɹʠʢʦʚ, ʨʦʟʛʣʷʜʘʶʯʠ ʧʦʥʷʪʪʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʚʠʜʽʣʷʻ ʦʟʥʘʢʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʥʘʷʚʥʽʩʪʴ ʫ ʥʴʦʤʫ ʩʧʝʮʽʘʣʴʥʦ 

ʩʪʚʦʨʝʥʠʭ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʩʚʽʪʥʽ ʮʽʣʽ ʦʜʥʦʪʠʧʥʠʭ ʤʝʨʝʞʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɯʩʥʫʚʘʥʥʷ ʪʘʢʠʭ ʨʝʩʫʨʩʽʚ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʩʧʽʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʷʢʦʶ ʢʘʪʝʛʦʨʽʻʶ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʧʠʪʘʥʥʷ: ʜʣʷ ʢʦʛʦ ʽ 

ʜʣʷ ʯʦʛʦ ʮʽ ʪʠʧʦʚʽ ʤʝʨʝʞʥʽ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ [8]. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʛʣʦʙʘʣʴʥʠʡ ʘʩʧʝʢʪ ʚʞʠʚʘʥʥʷ ʟʛʘʜʘʥʦʛʦ ʧʦʥʷʪʪʷ, ʫ ʥʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʡ 

ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʘ ʩʢʣʘʜʦʚʘ, ʦʩʢʽʣʴʢʠ ʟʘʟʚʠʯʘʡ ʦʩʚʽʪʥʽ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ 

ʩʪʚʦʨʶʶʪʴ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʨ 

ʥʘʛʦʣʦʰʫʻ, ʱʦ ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʧʨʦʩʪʦʨʽ ʤʘ̒ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʥʦʨʤʘʣʽʟʘʮʽ ʁʪʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽ ʁ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʰʠʨʝʥʥʷ 

ʤʘʩʰʪʘʙʫ ʡ ʫʥʽʬʽʢʘʮʽ ʁʾʭ ʚʠʚʯʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʛʽʜʥʦ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʁ

ʥʘʫʢʦʚʮʝʤ ʜʦʤʝʥʥʦ-ʬʨʝʡʤʦʚʦ ʁ ʤʦʜʝʣʣ  ʁ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʷʢ ʧʽʜʩʠʩʪʝʤʫ ɻʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, 

ʽʥʪʝʛʨʦʚʘʥʽ ʟʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢʦʛʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ ʪʘ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʋ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʥʷʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʞʠʚʘʪʁʴ 

ʩʪʦʩʦʚʥʦ ʬʽʟʠʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʫʤʦʚ ʟʜʽʡʩʥʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʥʘʚʯʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ, ʟʦʢʨʝʤʘ ʧʦʟʘ ʟʘʢʣʘʜʦʤ 

ʦʩʚʽʪʠ, ʪʦ ʪʝʨʤʽʥ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʢʣʘʩʥʽʡ ʢʽʤʥʘʪʽ ʘʙʦ 

ʘʫʜʠʪʦʨʽʾ [297], [370]. ʋ ʢʦʥʪʝʢʩʪʽ ʫʤʦʚ ʡʦʛʦ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʩʝʨʝʜʦʚʠʱʝ 

ʟʜʽʡʩʥʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʋ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʜʦʩʣʽʜʥʠʢʠ ʟʦʩʝʨʝʜʞʫʶʪʴ 

ʫʚʘʛʫ ʥʘ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʪʘ ʧʦʚô̫ ʟʘʥʠʭ ʟ ʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ [315]. 

ʗʢ ʥʘʩʣʽʜʦʢ, ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʨʘʧʣʷʶʪʴʩʷ ʩʠʥʦʥʽʤʽʯʥʽ ʧʦʥʷʪʪʷ, ʟʦʢʨʝʤʘ 

çʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʝè, çʝʣʝʢʪʨʦʥʥʝè ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʦʱʦ [262]. ʋ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʦʢ ʢʦʥʮʝʧʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʰʠʨʦʢʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ, ʱʦ ʤʘʻ ʥʘʩʣʽʜʢʦʤ ʚʞʠʚʘʥʥʷ ʧʦʥʷʪʴ 
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çʚʽʨʪʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝè ʪʘ çʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʥʥʷʤʠè [284]. 

ʆʢʨʝʤʠʤ ʩʢʣʘʜʥʠʢʦʤ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ ʻ ʦʙô̒ ʢʪʠ ʚʠʚʯʝʥʥʷ, ʧʽʜ ʷʢʠʤʠ 

ʨʦʟʫʤʽʶʪʴ ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʦʙô̒ ʢʪʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ. ʉʪʫʜʝʥʪʠ 

ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʚʜʘʥʴ [325]. ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʟʘʟʥʘʯʝʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟʘʨʫʙʽʞʥʽ ʥʘʫʢʦʚʮʽ 

ʚʠʜʽʣʷʶʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ 

ʪʘ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ [403], [282]. 

ɯʥʰʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʻ ʤʝʪʦʜʦʣʦʛʽʷ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʂʫʨʩʠ ʪʘ ʦʙô̒ ʢʪʠ ʚʠʚʯʝʥʥʷ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ. ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʬʦʨʤʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʢʫʨʩʽʚ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʻ ʥʘʚʯʘʥʥʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʽʜʧʦʚʽʜʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʩʝʨʝʜʢʦʤ, ʫ ʷʢʦʤʫ ʚʠʢʣʘʜʘʯ 

ʩʢʝʨʦʚʫʻ ʜʽʷʣʴʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ, ʧʦʜʘʶʯʠ ʾʤ ʥʝʦʙʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʢʦʥʪʨʦʣʶʶʯʠ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʪʝʤʧ ʥʘʚʯʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʘʢʦʚʽ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ, ʘ ʚʩʽ ʩʪʫʜʝʥʪʠ ʧʨʘʮʶʶʪʴ ʫ ʚʠʟʥʘʯʝʥʠʡ ʯʘʩ [367]. ʅʘʪʦʤʽʩʪʴ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʪʠʩʷ 

ʦʥʣʘʡʥ ʫ ʟʨʫʯʥʠʡ ʯʘʩ ʪʘ ʫ ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ. ɺ ʘʩʧʝʢʪʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ 

ʫ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʨʘʧʣʷʻʪʴʩʷ ʧʦʥʷʪʪʷ çʩʝʨʝʜʦʚʠʱʘ ʧʨʦʙʣʝʤʥʦʛʦ 

ʥʘʚʯʘʥʥʷè (PBL ï Problem Based Learning), ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʷʢʦʛʦ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʥʘʚʯʘʪʠʩʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʘʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ (ʜʦʩʣʽʜʞʝʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪ, ʧʨʘʢʪʠʢʘ, ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʪʦʱʦ) [432].  

ʇʦʜʘʣʴʰʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʢʦʥʮʝʧʮʽʾ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. çʍʤʘʨʘè ð ʥʝ ʣʠʰʝ ʧʦʧʫʣʷʨʥʠʡ 

ʪʝʨʤʽʥ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʧʠʩʫ ʥ̔ʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʜʘʣʝʥʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ʘ ʡ ʤʦʜʝʣʴ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

[291].  

ɿʘʛʘʣʦʤ çʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷè (çʭʤʘʨʥʠʡ ʢʦʤʧôʁ ʪʠʥʛè) ï ʧʽʜʭʽʜ ʜʦ 

ʦʙʯʠʩʣʝʥʴ, ʟʘ ʷʢʦʛʦ ʢʽʥʮʝʚʠʡ ʢʦʨʠʩʪʫʚʘʯ ʟô̒ ʜʥʫʻʪʴʩʷ ʜʦ ʚʽʜʜʘʣʝʥʦʾ ʤʝʨʝʞʽ 
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ʢʦʤʧôʁ ʪʝʨʽʚ (ʭʤʘʨʘ) ʜʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤ, ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʦʱʦ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʦʣʦʜʽʪʠ 

ʥʠʤʠ ʪʘ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʮʽ ʨʝʩʫʨʩʠ [160]. ʗʢ ʥʘʩʣʽʜʦʢ, ʛʦʣʦʚʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʚʠʟʥʘʯʝʥʥʷ ʭʤʘʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʾʾ ʨʝʩʫʨʩʘʤʠ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʽʻʥʪʘ, ʘ ʪʘʢʦʞ ʡʦʛʦ 

ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʩʪʫʜʝʥʪ, ʧʝʨʝʙʫʚʘʶʯʠ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʫʜʦʤʘ, 

ʫ ʙʽʙʣʽʦʪʝʮʽ ʘʙʦ ʢʘʬʝ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʤʦʜʫʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʘʪʠ ʥʦʫʪʙʫʢ, ʧʣʘʥʰʝʪʥʠʡ ʢʦʤʧôʁ ʪʝʨ ʘʙʦ ʩʤʘʨʪʬʦʥ.  

ʊʝʭʥʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʨʦʙʦʪʠ ʟ ʭʤʘʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʻ ʪʝʭʥʦʣʦʛʽʷ ɺʝʙ, 

ʪʦʙʪʦ ʩʝʨʚʝʨʠ ʪʘ ʢʣʽʻʥʪʠ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟʘ ʧʨʦʪʦʢʦʣʦʤ ʦʙʤʽʥʫ ʛʽʧʝʨʪʝʢʩʪʫ. 

ʇʨʦʪʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʩʝʩʚʽʪʥʴʦʾ ʧʘʚʫʪʠʥʠ ʷʢ ʩʫʢʫʧʥʦʩʪʽ 

ʚʝʙʩʪʦʨʽʥʦʢ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩʫ (SaaS ð Software as a Service). SaaS ʻ ʤʦʜʝʣʣʶ 

ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʛʽʜʥʦ ʟ ̫ʢʦʁ ʜʣʷ 

ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʽʻʥʪʫ ʥʝʦʙʭʽʜʥʠʡ ʣʠʰʝ ʚʝʙʙʨʘʫʟʝʨ. 

ɺʽʜʧʦʚʽʜʥʦ ʨʦʟʚʠʚʘʪ̒ʴʩʷ ʡ ʧʽʜʭʜ̔ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʠʡ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʦʧʝʨʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ, ʱʦ ʥʘʜʘʻ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʥʝ ʥʘ ʩʘʤʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ. ʎʝ, ʟʦʢʨʝʤʘ, 

ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʧʦʩʣʫʛʠ ʚʽʜ ʽʤʝʥʽ ʽʥʰʠʭ. ʋ 

ʩʝʨʚʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ SOA (service-oriented architecture) ʩʣʫʞʙʠ 

ʤʦʞʫʪʴ ʬʘʢʪʠʯʥʦ ʡ ʥʘʡʯʘʩʪʽʰʝ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ.  

ʂʨʽʤ SaaS ʽʩʥʫʶʪʴ ʪʘʢʽ ʤʦʜʝʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [247]: 

¶ IaaS (Infrastructure-as-a-Service) ð ʤʦʜʝʣʴ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʛʦʨʪʘʥʥʷ ʚ 

çʭʤʘʨʽè ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʦʨʛʘʥʽʟʘʮʽʾ. ʆʩʥʦʚʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʤʦʜʝʣʽ ʻ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ʌʽʟʠʯʥʦ ʚʩ ʁ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʦʜʥʦʤʫ ʘʙʦ ʢʽʣʴʢʦʭ 

ʩʝʨʚʝʨʘʭ ʜʘʪʘʮʝʥʪʨʘ ʧʨʦʚʘʡʜʝʨʘ. 

¶ PaaS (Platform-as-a-Service) ð ʤʦʜʝʣʴ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʛʦʨʪʘʥʥʷ ʧʝʚʥʦʾ 

ʧʨʦʛʨʘʤʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʢʦʨʠʩʪʫʚʘʯʽ 
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ʩʝʨʚʽʩʫ, ʘ ʡ ʧʨʦʛʨʘʤʽʩʪʠ ʪʘ ʨʦʟʨʦʙʥʠʢʠ. ʊʦʙʪʦ ʪʘʢʘ ʧʣʘʪʬʦʨʤʘ ʦʨʽʻʥʪʦʚʘʥʘ 

ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ çʭʤʘʨʥʦʤʫè ʩʝʨʝʜʦʚʠʱʽ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʘʙʦʨʽʚ 

ʙʽʙʣʽʦʪʝʢ ʪʦʱʦ. 

¶ DaaS (Desktop-as-a-Service) ð ʤʦʜʝʣʴ ʟʘʩʪʦʩʫʚʘʥʥʷ çʭʤʘʨʥʦʛʦè ʨʦʙʦʯʦʛʦ 

ʩʪʦʣʘ. ʆʪʞʝ, ʥʘ ʟʤʽʥʫ çʪʨʘʜʠʮʽʡʥʠʤè ʟʘʩʦʙʘʤ ʪʘ ʧʨʦʪʦʢʦʣʘʤ (VPN, RDP, 

VNC, SSH) ʚ ʝʧʦʭʫ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʭʦʜʠʪʴ ʣʠʰʝ ʚʝʙʙʨʘʫʟʝʨ. 

ɯʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʙʫʣʠ ʧʦʷʚʘ ʥʘʜʽʡʥʠʭ ʰʚʠʜʢʽʩʥʠʭ ʤʝʨʝʞ, ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʧʦʚʩʶʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ, ʧʨʠʡʥʷʪʪʷ ʚʽʜʢʨʠʪʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ɺʝʙ 2.0, 

ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʧʨʦʚʽʜʥʠʭ ʚʝʥʜʦʨʽʚ, ʟʦʢʨʝʤʘ Google Cloud, 

Microsoft Azure, Amazon EC ʪʦʱʦ [131]. ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʩʧʝʮʠʬʽʢʠ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʫ ʣʽʪʝʨʘʪʫʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ çʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʠè. ʁʦʛʦ 

ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʟʘʜʽʷʥʥʷ ʤʦʜʝʣʝʡ ʧʦʩʣʫʛ, ʜʦ ʷʢʠʭ ʢʽʥʮʝʚʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʟʘ ʟʘʧʠʪʦʤ ʟʘʣʝʞʥʦ ʚʽʜ ʭʤʘʨʥʦʾ ʤʦʜʝʣʽ, ʪʠʧʫ ʘʨʭʽʪʝʢʪʫʨʠ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʥʘ ʷʢʽʡ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʨʽʰʝʥʥʷ. ɿʘʚʜʷʢʠ ʨʦʟʛʦʨʪʘʥʥʶ 

ʭʤʘʨʥʠʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʚʠʢʦʥʫʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʭʤʘʨʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʤʦʜʝʣʽ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: 

¶ ʚʣʘʩʥʘ ʢʦʨʧʦʨʘʪʠʚʥʘ ʭʤʘʨʘ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ, ʧʽʜʪʨʠʤʘʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʚʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ (ʚʠʤʘʛʘʻ ʽʩʥʫʚʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʧʦʪʫʞʥʦʛʦ ɯʂʊ-

ʧʽʜʨʦʟʜʽʣʫ); 

¶ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʘ ʭʤʘʨʘ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʽ ʩʝʨʚʽʩʽʚ 

çʭʤʘʨʥʦʛʦè ʧʨʦʚʘʡʜʝʨʘ; 

¶ ʛʽʙʨʠʜʥʘ (ʢʦʤʙʽʥʦʚʘʥʘ) ʤʦʜʝʣʴ ʨʝʘʣʽʟʘʮʽʾ ɯʂʊ-ʩʝʨʚʽʩʽʚ, ʪʦʙʪʦ ʦʜʥʦʯʘʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʪʘ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨ [311]. 

ʋ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʽʜ ʭʤʘʨʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʥʘʚʯʘʥʥʷ ʨʦʟʫʤʽʶʪʴ 

ʦʥʣʘʡʥʦʚʽ ʦʩʚʽʪʥʽ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʯʝʨʝʟ ʤʝʨʝʞʫ ̔ ʥʪʝʨʥʝʪ. ʋ ʪʘʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʜʦʙʫʚʘʯʽ ʦʪʨʠʤʫʶʪʴ 

ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʧʽʚʧʨʘʮʶʶʪʴ ʟ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ 
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ʧʨʦʮʝʩʫ ʪʘ ʚʠʢʣʘʜʘʯʘʤʠ, ʚʠʢʦʥʫʶʪʴ ʥʘʚʯʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʦʮʽʥʶʶʪʴ ʢʦʣʝʛ. ʎʝʡ 

ʪʠʧ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʘʩʪʦ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ ʜʠʩʢʫʩʽʡʥʽ 

ʬʦʨʫʤʠ, ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʚʟʘʻʤʦʜʽʶ. ʈʦʟʛʣʷʜʘʶʯʠ 

ʨʦʣʴ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ʧʦʙʫʜʦʚʽ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ, ʥʘʫʢʦʚʮʽ ʘʢʮʝʥʪʫʶʪʴ 

ʫʚʘʛʫ ʥʘ ʤʦʞʣʠʚʦʩʪʷʭ ʚʠʢʣʘʜʘʯʘ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʫʯʽʥʥʷ [287]. ʂʨʽʤ 

ʪʦʛʦ, ʟʘʚʜʷʢʠ ʥʘʜʘʥʥʶ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ  ̔ʨʝʩʫʨʩʽʚ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʪʨʘʜʠʮʽʡʥʠʭ ʢʣʘʩʥʦ-ʫʨʦʯʥʠʭ ʬʦʨʤ, ʜʦʟʚʦʣʷʶʯʠ ʧʨʦʚʝʜʝʥʥʷ 

ʟʘʥʷʪʴ ʙʝʟ çʟʚʠʯʥʦʾè ʢʣʘʩʥʦʾ ʢʽʤʥʘʪʠ [170].  

ɿʘʨʫʙʽʞʥʽ ʜʦʩʣʽʜʥʠʢʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʯʘʩʪʦ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ 

ʥʘ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ çʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘʚʯʘʣʴʥʘ ʩʧʽʣʴʥʦʪʘè, ʱʦ 

ʪʨʘʢʪʫʶʪʴ ʷʢ ʩʧʽʣʴʥʦʪʫ ʦʩʽʙ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʫʛʠ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ, ʩʧʽʚʧʨʘʮʽ ʪʘ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ [405]. ʋ ʪʘʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʶʪʴ ʧʨʦʮʝʩʫ 

ʩʧʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʦʮʽʥʶʚʘʥʥʷ ʯʣʝʥʘʤʠ ʛʨʫʧʠ ʪʦʛʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ 

ʯʘʩ ʦʙʛʦʚʦʨʝʥʥʷ. ʁʦʛʦ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʧʨʠʷʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ 

ʤʽʞ ʯʣʝʥʘʤʠ ʛʨʫʧʠ ʯʝʨʝʟ ʘʥʘʣʽʟ ʧʨʠʢʣʘʜʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʤʽʥʫ ʽʜʝʷʤʠ, 

ʩʧʽʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʽ ʨʦʣʴʦʚʠʭ ʽʛʦʨ [166].  

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ, ʷʢʝ ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠ,ɦ ʻ ʡʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʋʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʥʷ 

[18], ʟʘʟʥʘʯʠʤʦ, ʱʦ ʩʧʨʦʢ̒ʪʫʚʘʪʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʦʟʥʘʯʘʻ ʪʝʦʨʝʪʠʯʥʦ ʜʦʩʣʽʜʠʪʠ ʩʫʪʪʻʚʽ ʮʽʣʴʦʚʽ ʪʘ 

ʟʤʽʩʪʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ (ʤʝʪʦʜʠʯʥʽ) ʘʩʧʝʢʪʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʤʘʻ 

ʟʜʽʡʩʥʶʚʘʪʠʩ ɹʫ ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʦʧʠʩʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʮʴʦʛʦ 

ʩʢʣʘʜ ʡʦʛʦ ʭʤʘʨʥʠʭ ʩʝʨʚʩ̔ʽʚ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʟʦʢʨʝʤʘ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʨʦʟʚʠʪʢʫ 

ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ). ʇʨʦʮʝʩ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʦʙʤʝʞʝʥʴ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʽ ʨʝʩʫʨʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɺʨʘʭʫʚʘʚʰʠ ʜʫʤʢʫ ʄ. ʇ. ʐʠʰʢʽʥʦʾ, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʙʫʜʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʦ-ʧʨʠʡʥʷʪʠʭ ʚʽʜʢʨʠʪʠʭ ʩʪʘʥʜʘʨʪʽʚ 
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[156]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ 

ʩʝʨʚʽʩʘʤʠ ʪʘ ʜʦʜʘʪʢʘʤʠ ʟʛʽʜʥʦ ʟ ʭʤʘʨʥʠʤ  ̔çʢʣʘʩʠʯʥʠʤè ʧʽʜʭʦʜʘʤʠ. 

ʆ. ɻ. ʂʫʟʴʤʽʥʩʴʢʘ ʨʦʟʛʣʷʜʘʻ ʮʠʬʨʦʚʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʘʫʢʦʚʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʤʘʛʽʩʪʨʽʚ-ʜʦʩʣʽʜʥʠʢʽʚ ʷʢ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʥʘʫʢʦʚʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ  ̔ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʻʜʠʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʦʩʚʽʪʥʽʭ 

ʩʪʘʥʜʘʨʪʘʭ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʩʫʙô̒ ʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʜʦ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜʪʨʠʤʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʾʭ ʝʬʝʢʪʠʚʥʫ 

ʢʦʤʫʥʽʢʘʮʽʶ ʪʘ ʩʧʽʚʧʨʘʮʶ ʚ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʩʚʽʪʥʽʭ 

ʮʽʣʝʡ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʽʚ, ʷʢʽ ʟʘʟʜʘʣʝʛʽʜʴ ʾʤ ʚʽʜʦʤʽ, ʟʨʦʟʫʤʽʣʽ, ʜʦʩʷʞʥʽ ʪʘ 

ʢʦʥʢʨʝʪʥʽ. ʋ ʧʨʦʛʥʦʩʪʠʯʥʽʡ ʤʦʜʝʣʽ ʮʠʬʨʦʚʦʛʦ-ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʜʦʩʣʽʜʥʠʮʷ ʚʠʜʽʣʷʻ ʪʘʢʽ ʩʢʣʘʜʥʠʢʠ: ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ɿɺʆ, ʘʨʭʽʪʝʢʪʫʨʫ ʟʥʘʥʴ, 

ʘʨʭʽʪʝʢʪʫʨʫ ʧʦʩʣʫʛ ʪʘ ʘʨʭʽʪʝʢʪʫʨʫ ʜʦʩʚʽʜʫ. ʋʩʽ ʟʘʟʥʘʯʝʥʽ ʩʢʣʘʜʥʠʢʠ ʤʘ ̒ʙʫʪʠ 

ʽʥʪʝʛʨʦʚʘʥʦ ʥʘ ʨʽʚʥʽ ʧʣʘʪʬʦʨʤ, ʜʘʥʠʭ  ̔ʢʦʨʠʩʪʫʚʘʯʽʚ [43].  

ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʜʦʩʣʽʜʥʠʢʠ ʚʠʜʽʣʷʶʪʴ 

ʩʧʨʠʷʪʣʠʚʫ ʘʪʤʦʩʬʝʨʫ ʩʧʽʚʧʨʘʮʽ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ. ɸʨʭʽʪʝʢʪʫʨʫ ʩʝʨʝʜʦʚʠʱʘ ʩʢʣʘʜʘʶʪʴ ʪʨʠ ʨʽʚʥʽ: ʭʤʘʨʥʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʢʦʤʧʦʥʝʥʪʠ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʪʘ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʜʽʡʩʥʝʥʥʷʤ ʥʘʚʯʘʥʥʷ, 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʩʪʫʜʝʥʪʽʚ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʚʦʥʠ ʦʪʨʠʤʫʶʪʴ ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ ʪʘ 

ʩʪʘʚʣʝʥʥʷ ʯʝʨʝʟ ʧʨʘʢʪʠʢʫ ʡ ʨʦʟʜʫʤʠ [224].  

ʊ. ɸ. ɺʘʢʘʣʶʢ ʧʽʜ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘʚʯʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʨʦʟʫʤʽ ̒ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟʘʢʣʘʜʫ 

ʚʠʱʦʾ ʦʩʚʽʪʠ, ʫ ʷʢʦʤʫ ʜʠʜʘʢʪʠʯʥʽ ʮʽʣʽ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʘ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʚʠʢʣʘʜʘʯʽʚ  ̔ ʩʪʫʜʝʥʪʽʚ ʜʦʩʷʛʘʶʪʴ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ  ̔ʩʝʨʚʽʩʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ [20]. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʩʫʯʘʩʥʝ ʪʨʘʢʪʫʚʘʥʥʷ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʤʦʞʝ ʙʫʪʠ ʜʝʱʦ ʤʦʜʠʬʽʢʦʚʘʥʠʤ. ʆʪʞʝ, ʧʽʜ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʩʠʩʪʝʤʫ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ (ʘʧʘʨʘʪʥʠʭ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ, 

ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ), ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ  ̔

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 
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ʨʝʩʫʨʩʽʚ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ 

ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʉʠʥʦʥʽʤʽʯʥʠʤ ʜʦ ʍʆʉʅ ʻ ʧʦʥʷʪʪʷ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ. ʆ. ɻ. ɻʣʘʟʫʥʦʚʘ 

ʪʣʫʤʘʯʠʪʴ ʡʦʛʦ ʷʢ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʻ ʧʦʻʜʥʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ, 

ʧʨʦʛʨʘʤʥʠʭ, ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʙʘʟʽ ʪʝʭʥʦʣʦʛʽʡ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʩʚʽʪʥʶ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʯʝʨʝʟ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ ʪʘ ʥ̔ʪʝʨʥʝʪ [29]. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʜʝʤʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʠʜʚʘ ʧʦʥʷʪʪʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ 

ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʢʦʤʧʝʥʩʫʚʘʪʠ ʙʨʘʢ ʜʦʩʚʽʜʫ ʚʠʢʣʘʜʘʯʽʚ. 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʭʤʘʨʥʠʭ ʩʣʫʞʙ ʟ ʜʘʥʦʛʦ ʙʦʢʫ ʻ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ ʟʘʚʜʘʥʥʷʤ. ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʮʝʥʘʨʽʶ ʯʠ ʰʘʙʣʦʥʽʚ ʚʠʤʘʛʘʻ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʘʚʠʯʦʢ. 

ʄʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʘ ʫʤʦʚ ʜʦʩʪʘʪʥʴʦʛʦ ʜʦʩʪʫʧʫ 

ʜʦ ʮʠʬʨʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʪʘ ʮʠʬʨʦʚʽ ʥʘʚʠʯʢʠ ʚʠʢʣʘʜʘʯʽʚ 

ɿɺʆ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʫʩʧʽʰʥʦ ʾʽʥʪʝʛʨʘʮʽ ʾʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [353]. 

ʅʘʷʚʥʽʩʪʴ ʽ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ  ̔ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ 

ʟʤʝʥʰʫʻ ʙʘʨô̒ ʨʠ ʜʣʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʦʪʝ ʥʝ ʤʦʞʝ ʾʭ ʧʦʚʥʽʩʪʶ ʫʩʫʥʫʪʠ 

ʪʘ ʥʝ ʩʪʠʤʫʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ [402]. 

ɿʘʛʘʣʦʤ ʤʦʜʝʣʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʨʽʟʥʽ 

ʩʢʣʘʜʥʠʢʠ, ʧʨʦʪʝ ʚ ʧʝʨʝʚʘʞʥʽʡ ʾʭ ʙʽʣʴʰʦʩʪʽ ʨʝʘʣʽʟʦʚʘʥʦ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ʫ ʤʦʜʝʣʽ ʍʆʉʅ, ʦʨʽʻʥʪʦʚʘʥʽʡ 

ʥʘ ʨʦʟʚʠʪʦʢ ʨʝʬʣʝʢʩʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʧʨʠʩʫʪʥʽ ʫʯʠʪʝʣʴʩʴʢʠʡ  ̔ ʩʪʫʜʝʥʪʩʴʢʠʡ 

ʤʦʜʫʣʽ, ʘ ʪʘʢʦʞ ʘʚʪʦʨʩʴʢʠʡ ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʩʝʨʚʽʩʫ [159]. 

ɿ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʧʦʥʷʪʪʷ çʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷè ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʨʦʜʦʚ ̔ʧʦʥʷʪʪʷ çʤʝʨʝʞʥʠʡ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨè ʪʘ çʤʝʨʝʞʥʝ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷè. ɺ ʆʢʩʬʦʨʜʩʴʢʦʤʫ ʩʣʦʚʥʠʢʫ 
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ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʘʢʝ ʦʟʥʘʯʝʥʥʷ: çʄʝʨʝʞʥʠʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ï 

ʦʩʦʙʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʘʧʘʨʘʪʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʽ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʢʦʤʧôʁ ʪʝʨʥʫ ʤʝʨʝʞʫ. ʁʦʛʦ ʯʠ ʾʾ ʦʙʦʚô̫ ʟʢʠ ʟʘʟʚʠʯʘʡ ʚʠʧʣʠʚʘʶʪʴ ʽʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ ʤʝʨʝʞʽ ʪʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʤʝʨʝʞʽ, ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʦʞʝ 

ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʚʩʽ ʮʽ ʜʽʾ ʘʙʦ ʩʧʝʮʽʘʣʽʟʫʚʘʪʠʩʷ ʥʘ ʦʜʥʽʡ ʯʠ ʢʽʣʴʢʦʭ ʽʟ ʥʠʭè [160].  

ɺ. ʖ. ɹʠʢʦʚ ʟʘʟʥʘʯʘʻ, ʱʦ ʩʧʨʦʻʢʪʫʚʘʪʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ ʦʟʥʘʯʘʻ ʪʝʦʨʝʪʠʯʥʦ ʜʦʩʣʽʜʠʪʠ ʩʫʪʪʻʚʽ ʮʽʣʴʦʚʽ ʪʘ ʟʤʽʩʪʦʚʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ (ʤʝʪʦʜʠʯʥʽ) ʘʩʧʝʢʪʠ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʤʘʶʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʫ ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʡʦʛʦ ʩʢʣʘʜ, 

ʩʪʨʫʢʪʫʨʫ, ʩʪʘʪʠʢʫ ʽ ʜʠʥʘʤʽʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʤʘ ̒ʙʫʪʠ ʚʨʘʭʦʚʘʥʦ 

ʨʦʟʚʠʪʦʢ ʩʝʨʝʜʦʚʠʱʘ, ʚʧʣʠʚ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ ʟ 

ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥ,̔ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥ ̔ ʪʘ ʨʝʩʫʨʩʥ ̔

ʦʙʤʝʞʝʥʥ ̫ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʢʫ [10]. 

ɺʨʘʭʦʚʫʶʯʠ ʥʘʚʝʜʝʥʝ ʚʠʱʝ ʪʨʘʢʪʫʚʘʥʥʷ ʧʦʥʷʪʴ, ʧʽʜ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷʤ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥ,̫ ʥʘʣʘʰʪʫʚʘʥʥ,̫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ (ʩʝʨʚʽʩʽʚ, ʧʣʘʪʬʦʨʤ, ʽʥʬʨʘʩʪʨʫʢʪʫʨ), ʤʽʛʨʘʮʽʾ ʪʘ/ʘʙʦ ʽʥʪʝʛʨʘʮʽʾ 

ʣʦʢʘʣʴʥʦʾ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʭʤʘʨʫ, ʘ ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʫ ʜʽʷʣʴʥʦʩʪʽ ʚ ʥʴʦʤʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɿʘʟʥʘʯʝʥʠʡ ʧʨʦʮʝʩ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ ʜʽʾ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ 

ʩʫʧʨʦʚʦʜʫ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨ. ɿʜʽʡʩʥʝʥʥʷ ʮʠʭ ʟʘʭʦʜʽʚ 

ʧʝʨʝʜʙʘʯʘʻ ʚʦʣʦʜʽʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʽʥʬʦʨʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʉʘʤʝ ʪʘʢʝ ʧʦʥʷʪʪʷ ʚʚʘʞʘʻ ʟʘ ʜʦʮʽʣʴʥʝ ʚʞʠʚʘʪʠ ʆ. ʄ. ʉʧʽʨʽʥ 

ʩʪʦʩʦʚʥʦ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʅʘʫʢʦʚʝʮʴ ʪʨʘʢʪʫʻ ʮʝ ʧʦʥʷʪʪʷ ʷʢ ʧʽʜʪʚʝʨʜʞʝʥʫ 

ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʣʘʩʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʪʘ ʩʫʩʧʽʣʴʥʽ 

ʚʠʤʦʛʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ (ʟʘʛʘʣʴʥʦʧʨʦʬʝʩʽʡʥʠʭ, 

ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ  ̔ ʧʨʦʬʝʩʽʡʥʦ-ʧʨʘʢʪʠʯʥʠʭ) 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʣʶʜʠʥʠ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ [139]. ʈʦʟʨʦʙʥʠʢʠ ʩʫʯʘʩʥʠʭ 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʧʨʦʛʨʘʤ ʟʘʟʥʘʯʝʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʟʘʨʘʭʦʚʫʶʪʴ ʜʦ ʬʘʭʦʚʠʭ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʭ. ʈʦʟʚʠʚʘʶʯʠ ʧʦʥʷʪʪʷ ʽʥʬʦʨʤʘʪʠʯʥʦʾ 
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ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʆ. ʄ. ʉʧʽʨʽʥ ʪʘ ʊ. ɸ. ɺʘʢʘʣʶʢ ʚʚʦʜʷʪʴ ʧʦʥʷʪʪʷ ɯʂ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʙʘʢʘʣʘʚʨʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʧʽʜʪʚʝʨʜʞʝʥʫ ʥʘ 

ʧʨʘʢʪʠʮʽ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʦʧʘʥʦʚʘʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ  ̔ʥʘʚʠʯʦʢ ʟ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʚʣʘʩʥʠʭ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʦʪʨʝʙ ʽ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʜʘʯ ʫ ʛʘʣʫʟʽ 

ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [142].  

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʩʫʯʘʩʥʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʚʚʘʞʘʻʤʦ ʤʦʞʣʠʚʠʤ ʨʦʟʛʦʨʪʘʥʥʷ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ʄʠ ʚʚʘʞʘʻʤʦ ʩʣʫʰʥʦʶ ʜʫʤʢʫ ʉ. ʆ. ʉʝʤʝʨʽʢʦʚʘ 

[381], ʱʦ ʧʦʻʜʥʘʥʥʷ ʪʝʨʤʽʥʽʚ çʚʽʨʪʫʘʣʴʥʠʡè ʪʘ çʭʤʘʨʥʠʡè ʫ ʢʦʥʪʝʢʩʪʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʻ ʥʝʜʦʨʝʯʥʠʤ, ʘʜʞʝ ʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʚʞʝ ʻ 

ʚʽʨʪʫʘʣʴʥʦʶ. ʊʠʤ ʥʝ ʤʝʥʰ, ʨʦʟʛʣʷʥʝʤʦ ʪʝʨʤʽʥ çʚʽʨʪʫʘʣʴʥʠʡè. ʋ ʚʝʣʠʢʦʤʫ 

ʪʣʫʤʘʯʥʦʤʫ ʩʣʦʚʥʠʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ [24] ʟʘʟʥʘʯʝʥʠʡ ʪʝʨʤʽʥ ʪʨʘʢʪʫʶʪʴ ʷʢ 

ʪʘʢʠʡ, ʱʦ ʨʝʘʣʴʥʦ ʥʝ ʽʩʥʫʻ; ʤʦʞʣʠʚʠʡ ʘʙʦ ʪʘʢʠʡ, ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʘ ʧʝʚʥʠʭ 

ʫʤʦʚ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʩʧʨʘʚʜʽ ʥʝ ʽʩʥʫʻ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʛʦ ʧʨʠʤʽʱʝʥʥʷ, ʧʨʦʪʝ ʾʾ ʬʫʥʢʮʽʾ ʨʝʘʣʽʟʫʶʪʴʩʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʝʘʣʴʥʠʭ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. ʑʦʜʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ, ʪʦ ʭʤʘʨʥʘ 

ʣʘʙʦʨʘʪʦʨʽʷ ï ʮʝ ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʤʦʜʝʣʶʚʘʪʠ 

ʧʦʚʝʜʽʥʢʫ ʦʙô̒ ʢʪʽʚ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʘʢʝ 

ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʠʤ ʧʽʜ ʧʝʚʥʫ ʧʨʝʜʤʝʪʥʫ ʛʘʣʫʟʴ, ʱʦ ʥʘʜʘʻ 

ʥʝʦʙʭʽʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ, ʧʨʦʚʝʜʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʜʘʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ. ɿʘʟʚʠʯʘʡ ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ 

ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, ʭʽʤʽʾ, 

ʜʝʷʢʠʭ ʽʥʞʝʥʝʨʥʠʭ ʜʠʩʮʠʧʣʽʥ [153]. ʑʦʜʦ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʪʦ, 

ʚʨʘʭʫʚʘʚʰʠ ʪʨʘʢʪʫʚʘʥʥʷ ɺ. ʖ. ɹʠʢʦʚʘ, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʮʝ 

ʮʠʬʨʦʚʘ ʩʠʩʪʝʤʘ, ʫ ʷʢʽʡ ʬʦʨʤʫʶʪʴʩʷ ʤʝʨʝʞʝʚʽ ʚʽʨʪʫʘʣʴʥʽ ʦʙô̒ ʢʪʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʠʤ ʢʦʤʧôʁ ʪʝʨʥʠʤ ʩʠʩʪʝʤʘʤ [8]. ʋ ʪʘʢʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʩʧʝʮʽʘʣʴʥʠʡ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ (ʧʝʨʝʜʫʩʽʤ ʥʘ ʙʘʟʽ 
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ʚʝʙ), ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ ʢʦʨʠʩʪʫʚʘʮʴʢʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʆʉ ʫ ʙʫʜʴ-ʷʢʦʤʫ 

ʚʠʧʘʜʢʫ. ɺʘʞʣʠʚʠʤ ʻ ʧʠʪʘʥʥʷ ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ ʫ ʭʤʘʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ. ʋ ʚʠʧʘʜʢʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʚʽʨʪʫʘʣʴʥʽ ʨʝʩʫʨʩʠ ï ʮʝ ʥʝ ʩʪʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʡʥʽ, ʩʢʽʣʴʢʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʩʪʫʜʝʥʪʘʤ ʫ ʨʝʞʠʤʽ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ 

ʯʝʨʝʟ ʥ̔ʪʝʨʥʝʪ. 

 

1.3. ɺʽʪʯʠʟʥʷʥʠʡ ʪʘ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʇʽʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟ ʧʝʨʰʠʭ ʨʦʢʽʚ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. ɿʤʽʩʪ ʽ ʤʝʪʦʜʠʢʠ ʟʤʽʥʶʚʘʣʠʩʷ ʟ ʯʘʩʦʤ  ̔

ʚʽʜʦʙʨʘʞʘʣʠ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʧʝʜʘʛʦʛʽʯʥʽ ʪʝʥʜʝʥʮʽʾ. ʋ 1991 ʨʦʮʽ ʫ 

ʚʠʜʘʚʥʠʮʪʚʽ çɺʠʱʘ ʰʢʦʣʘè ʚ ʤ. ʂʠʻʚʽ ʚʠʡʰʦʚ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ 

çɯʥʬʦʨʤʘʪʠʢʘè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʘʢʫʣʴʪʝʪʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʽʥʩʪʠʪʫʪʽʚ (ʘʚʪʦʨʠ ʄ. ɯ. ɾʘʣʜʘʢ, ʖ. ʉ. ʈʘʤʩʴʢʠʡ), ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʥʦʚʠʭ, 

ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʟʘʩʘʜʘʭ. ʇʦʩʽʙʥʠʢ ʙʫʣʦ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ çYamahaè [33]. 

ɼʦ 2000-ʭ ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʟʜʦʙʫʚʘʣʠ ʦʩʚʽʪʫ 

ʧʝʨʝʚʘʞʥʦ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ çʄʘʪʝʤʘʪʠʢʘè ʪʘ çʌʽʟʠʢʘè. ʆʩʥʦʚʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʣʘʩʴ ʚʠʚʯʝʥʥʶ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʋ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʬʦʨʤʫʚʘʣʠ ʥʘʚʠʯʢʠ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʰʠʨʝʥʠʭ ʪʦʜʽ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Basic, Pascal. ɿʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʨʦʟʨʦʙʣʝʥʽʩʪʶ ʤʝʪʦʜʠʢ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʽʚ ʫ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʧʝʨʝʜʙʘʯʘʣʘ 

ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫʯʥʽʚ ʪʦʛʦ ʯʘʩʫ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʥʘʚʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧôʁ ʪʝʨ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ. 

ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʩʪʘʥʫ ʨʝʯʝʡ ʙʫʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʾ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ: ʥʘ ʪʦʡ ʯʘʩ ʫ ʰʢʦʣʘʭ ʋʢʨʘʾʥʠ ʙʫʚ ʧʦʰʠʨʝʥʠʡ ʙʝʟʤʘʰʠʥʥʠʡ 

ʚʘʨʽʘʥʪ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɿʦʢʨʝʤʘ, ʚʯʠʪʝʣʽ ʤʘʣʠ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ 

ʜʦ ʢʦʤʧôʁ ʪʝʨʽʚ ʪʘ ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʫʩʢʣʘʜʥʶʚʘʣʦ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʨʦʙʦʪʠ ʟ 
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ʢʦʤʧôʁ ʪʝʨʦʤ. ʅʘʚʝʜʝʥʝ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʰʢʽʣʴʥʦʛʦ 

ʢʫʨʩʫ ʽʥʬʦʨʤʘʪʠʢʠ (ʘʚʪʦʨʠ ʄ. ɯ. ɾʘʣʜʘʢ, ʅ. ɺ. ʄʦʨʟʝ, ɻ. ɻ. ʅʘʫʤʝʥʢʦ), ʷʢʫ ʚ 

1993 ʨʦʮʽ ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʟʘʪʚʝʨʜʠʣʦ ʷʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ, ʘ ʚ 1996 

ʨʦʮʽ ð ʧʨʦʛʨʘʤʠ (ʟ ʧʝʚʥʠʤʠ ʫʪʦʯʥʝʥʥʷʤʠ) ʷʢ ʦʩʥʦʚʥʦ ʾ ʜʣʷ ʚʩʽʭ ʩʝʨʝʜʥʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ [32]. ʋ 1995 ʨʦʮʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬʝʩʦʨʘ 

ʖ. ʉ. ʈʘʤʩʴʢʦʛʦ ʙʫʣʦ ʟʘʭʠʱʝʥʦ ʧʝʨʫh ʜʠʩʝʨʪʘʮʽ ʁ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 13.00.02 

çʊʝʦʨʽʷ ʪʘ ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ (ɯʥʬʦʨʤʘʪʠʢʘ)è. ʋ ʮʝʡ ʯʘʩ ʚʠʢʦʥʫʶʪʴʩʷ ʧʝʨʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʥʘʚʯʘʥʥʷ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʝʢʩʧʝʨʪʥʠʤ ʩʠʩʪʝʤʘʤ ʪʘ 

ʦʩʥʦʚʘʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ [4]. 

ɺʘʞʣʠʚʦʶ ʧʦʜʽʻʶ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ 

ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʚ 1999 ʨʦʮʽ ʽʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ. ɿʘ ʧʦʥʘʜ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬʝʩʦʨʘ 

ɺ. ʖ. ɹʠʢʦʚʘ ʚ ʽʥʩʪʠʪʫʪʽ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʧʦʪʫʞʥʘ ʥʘʫʢʦʚʘ ʰʢʦʣʘ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚ ʛʘʣʫʟʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ. 

ʋ 2000-ʭ ʨʦʢʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, 

ʟʦʢʨʝʤʘ ʤʝʨʝʞʥʠʭ, ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʘʛʘʣʴʥʦʦʩʚʽʪʥʽ ʟʘʢʣʘʜʠ 

ʦʪʨʠʤʫʶʪʴʩʷ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʥʝʪʫ. ʋ ʮʝʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʽʜʛʦʪʦʚʢʘ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ çɯʥʬʦʨʤʘʪʠʢʘè, 

çʇʨʠʢʣʘʜʥʘ ʤʘʪʝʤʘʪʠʢʘè ʟ ʛʘʣʫʟʽ ʟʥʘʥʴ çʉʠʩʪʝʤʥʽ ʥʘʫʢʠ ʽ ʢʽʙʝʨʥʝʪʠʢʘè. 

ɿʤʽʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʝ ʙʽʣʴʰʠʡ ʘʢʮʝʥʪ ʩʪʘʚʠʪʴʩʷ ʥʘ 

ʨʦʟʨʦʙʣʝʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʙʘʟ ʜʘʥʠʭ, ʤʝʨʝʞ ʪʘ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʂʨʽʤ ʪʦʛʦ, ʟô̫ ʚʠʣʠʩʷ ʥʦʚʽ ʧʨʝʜʤʝʪʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʣʘʥʽ, ʪʘʢʽ ʷʢ çɯʥʬʦʨʤʘʪʠʢʘ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷè, çʂʦʤʧôʁ ʪʝʨʥʘ ʛʨʘʬʽʢʘè, 

çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽè. 

ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʩʪʘʚ 4-ʪʦʤʥʠʡ ʧʦʩʽʙʥʠʢ ʅ. ɺ. ʄʦʨʟʝ çʄʝʪʦʜʠʢʘ 

ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠè [58]. ʋ ʥʴʦʤʫ ʚʠʢʣʘʜʝʥʦ ʧʠʪʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟʽ 

ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʟʤʽʩʪʦʤ ʢʫʨʩʫ ʽʥʬʦʨʤʘʪʠʢʠ, ʧʽʜʭʦʜʘʤʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ 

ʥʘʚʯʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʫ ʧʦʩʽʙʥʠʢʫ ʦʧʠʩʘʥʦ ʤʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ 
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ʫʯʥʽʚ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʦʨʛʘʥʽʟʘʮʽ ʾʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʨʦʢ̒ʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʥʽʚ, ʨʦʣʴ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ. 

ɿ ʢʽʥʮʷ 2000-ʭ ʨʦʢʽʚ ʚʠʱʘ ʦʩʚʽʪʘ ʋʢʨʘʾʥʠ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʥʘʚʯʘʥʥʷ ʟʛʽʜʥʦ ʟ 

ɭʚʨʦʧʝʡʩʴʢʦ ʁʢʨʝʜʠʪʥʦ-ʪʨʘʥʩʬʝʨʥʦ ʁʩʠʩʪʝʤʦ  ʁ(ECTS), ʷʢʘ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ 

ʚ ʽʥʪʝʛʨʘʮʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʻʚʨʦʧʝʡʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ  ̔ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʪʴ ʦʩʚʽʪʠ ʥʘ ʨʽʚʥʽ, ʱʦ ʚʽʜʧʦʚʽʜʘ ̒ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

ʆ. ʄ. ʉʧʽʨʽʥʠʤ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟʛʽʜʥʦ ʟ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦ ʁ ʩʠʩʪʝʤʦ  ʁ

ʥʘʚʯʘʥʥʷ [140].  

ʋ ʜʨʫʛʦʤʫ ʜʝʩʷʪʠʣʽʪʪʽ 2000-ʭ ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʝʬʦʨʤʘ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʥʦʚʫ ʤʦʜʝʣʴ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ. ɰʾ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʷʢʦʾ 

ʻ ʬʦʨʤʫʚʘʥʥʷ ʚʯʠʪʝʣʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʟʜʘʪʥʦʛʦ ʜʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʫ 

ʚʠʢʣʘʜʘʥʥʽ ʽʥʬʦʨʤʘʪʠʢʠ.  

ʅʠʥʽ ʧʽʜʛʦʪʦʚʢʫ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʶʪʴ ʛʘʣʫʟʝʚʽ 

(ʧʝʜʘʛʦʛʽʯʥʽ) ʪʘ ʙʘʛʘʪʦʛʘʣʫʟʝʚʽ (çʢʣʘʩʠʯʥʽè) ɿɺʆ. ʋ ʥʠʭ ʙʘʟʦʚʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

ʧʽʜʛʦʪʦʚʢʠ ʟʘʟʥʘʯʝʥʠʭ ʬʘʭʽʚʮʽʚ  ̒ ç014.09. ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è. 

ɯʩʥʫʶʪʴ ʡ ʽʥʰʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʫʟʛʦʜʞʝʥʽ ʟ ʄʽʞʥʘʨʦʜʥʦʶ ʩʪʘʥʜʘʨʪʥʦʶ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ, ʱʦ ʦʙô̒ ʜʥʫʶʪʴ ʩʧʦʨʽʜʥʝʥʽ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʩʧʽʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʚʠʧʫʩʢʥʠʢʽʚ [115]. 

ɺʽʜʧʦʚʽʜʥʦ ʧʽʜʛʦʪʦʚʢʫ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟʜʽʡʩʥʶʪʁʴ ʽ ʚ ʤʝʞʘʭ ʽʥʰʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢ ʜʦʜʘʪʢʦʚʘ (ʉʧʝʮʽʘʣʴʥʽʩʪʴ 014 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ / ʌʽʟʠʢʘ / ʍʽʤʽʷ / ʊʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ)). ʇʦʥʷʪʪʷ 

çʤʘʡʙʫʪʥʽʡ ʫʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠè ʪʨʘʢʪʫʚʘʪʠʤʝʤʦ ʷʢ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ 

(ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʘʙʦ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ, ʚ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʽʡ 

ʧʨʦʛʨʘʤʽ ʧʽʜʛʦʪʦʚʢʠ ʷʢʦʛʦ ʧʨʠʩʫʪʥʷ ʧʨʝʜʤʝʪʥʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ çɯʥʬʦʨʤʘʪʠʢʘè. 

ʉʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ 2023 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʚʩʝ ʱʝ ʨʦʟʨʦʙʣʷʪʁʴ ʜʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ 

ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ. ʆʪʞʝ, ʫʥʽʚʝʨʩʠʪʝʪʠ ʢʝʨʫʶʪʴʩʷ ʨʦʟʨʦʙʣʝʥʠʤʠ 

ʚʣʘʩʥʦʨʫʯ ʦʩʚʽʪʥɹ ʦ-ʧʨʦʬʝʩʽʡʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ɿɺʆ ʨʦʟʨʦʙʣʷʶʪʴ ʚʣʘʩʥʽ 

ʦʨʠʛʽʥʘʣʴʥʽ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʤʦʜʝʨʥʽʟʫʶʪʴ ʧʨʦʮʝʩ ʟʤʽʩʪ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʯʝʨʝʟ ʧʨʝʜʤʝʪʥʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. ɼʦ ʪʘʢʠʭ ʦʩʚʽʪʥʽʭ 
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ʧʨʦʛʨʘʤ ʥʘʣʝʞʘʪʴ ʆʇʇ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ) ʟʽ ʩʧʝʮʽʘʣʽʟʘʮʽʷʤʠ 

çʆʩʥʦʚʠ STEM-ʥʘʚʯʘʥʥʷè (ʊʅʇʋ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ), ʇʨʦʛʨʘʤʫʚʘʥʥʷ 

çʂɼʇʋè, çʆʩʚʽʪʥʷ ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʽ ʢʦʤʧôʁ ʪʝʨʥʠʡ ʜʠʟʘʡʥè (ʅʇʋ ʽʤʝʥʽ 

ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ). ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʟʤʽʩʪ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʫ ʢʦʥʪʝʢʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʩʠʩʪʝʤ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɼʦ 

ʘʥʘʣʽʟʫ ʤʠ ʟʘʣʫʯʠʣʠ ʜʦʩʪʫʧʥʽ ʚ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ ʆʇʇ ʪʘ ʆʅʇ ʧʨʦʚʽʜʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ  ̔ʜʝʷʢʠʭ çʢʣʘʩʠʯʥʠʭè ʫʥʽʚʝʨʩʠʪʝʪʽʚ (ɾɼʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, 

ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʅʇʋ ʽʤʝʥʽ 

ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ, ʊʅʇʋ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, ʏʅʋ ʽʤʝʥʽ 

ʌʝʜʴʢʦʚʠʯʘ). ʇʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʆʇʇ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʧʨʠʩʫʪʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʷʢ ʟʘʩʦʙʫ 

ʥʘʚʯʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʆʇʇ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʨʽʚʥʷ ʅʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ɼʨʘʛʦʤʘʥʦʚʘ ʟʘʩʦʙʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʟʥʘʯʝʥʦ 

ʨʦʟʨʦʙʣʝʥʽ ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, ʜʽʙʨʘʥʽ ʄʆʆʉ ʢʫʨʩʠ, ʚʽʜʢʨʠʪʽ 

ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ, ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, ʝʣʝʢʪʨʦʥʥʽ ʪʘ ʜʨʫʢʦʚʘʥʽ ʥʘʫʢʦʚʽ ʚʠʜʘʥʥʷ 

[105]. 

ʉʝʨʝʜ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ ʙʘʢʘʣʘʚʨʽʚ ʘʚʪʦʨʠ ʆʇʇ ʚʠʜʽʣʷʶʪʴ ʨʦʟʚʠʪʦʢ 

ʟʜʘʪʥʦʩʪʝʡ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʜʘʯʽ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, 

ʽʥʬʦʨʤʘʪʠʢʠ [100]. ɿʦʢʨʝʤʘ, ʫ ʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʨʦʢ̒ʪʫʚʘʣʴʥʠʢʘ, ʨʦʟʨʦʙʥʠʢʘ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ, 

ʘʥʘʣʽʪʠʢʘ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʘʥʘʣʽʪʠʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʤʫʣʴʪʠʤʝʜʽʘ, ʧʨʦʢ̒ʪʫʚʘʣʴʥʠʢʘ ʙʘʟ ʜʘʥʠʭ, ʬʘʭʽʚʮʷ ʟ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʨʦʙʦʪʠ ʚ ɯʊ-ʩʣʫʞʙʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʷʭ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʽ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ [101]. ʇʨʦʛʨʘʤʘ ʏʅʋ 

ʽʤʝʥʽ ʌʝʜʴʢʦʚʠʯʘ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʬʝʩʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʟ ʨʦʟʚʠʥʫʪʠʤʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʩʚʽʪʥʽʤʠ 

ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʪʘ ʥʘʚʠʯʢʘʤʠ XXI ʩʪʦʣʽʪʪʷ ʟʘʩʦʙʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʭʤʘʨʥʠʭ, ʮʠʬʨʦʚʠʭ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [97]. ʋ 

ʟʘʟʥʘʯʝʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʠʤʦʛʠ ʱʦʜʦ ʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʠʢʦʶ ʪʘ 



73 

ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ, ʜʦ ʷʢʠʭ, ʧʦʟʘ ʩʫʤʥʽʚʦʤ, 

ʥʘʣʝʞʘʪʴ ʽ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ [106], [102].  

ʉʧʨʷʤʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʜʦʙʫʚʘʯʘʤʠ ʚ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ, ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɰʭ ʨʦʟʨʦʙʥʠʢʠ ʪʘʢʦʞ 

ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʚ ʤʘʛʽʩʪʨʘʥʪʽʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʝʪʦʜʦʣʦʛʽʾ 

ʥʘʫʢʦʚʦʾ ʪʘ/ʘʙʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʩʪʘʪʥʽʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʟʜʘʪʥʦʩʪʝʡ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʥʘ ʦʩʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʧʨʦʛʨʘʤ ʧʨʠʩʫʪʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʋ ʜʝʷʢʠʭ [100] ʚʦʥʠ ʟʘʟʥʘʯʝʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʷʢ ʧʨʝʜʤʝʪʥʘ 

ʛʘʣʫʟʴ ʘʙʦ ʩʧʝʮʽʘʣʽʟʘʮʽʷ (ʜʠʚ. ɼʦʜʘʪʦʢ ɸ).  

ɿʘʟʥʘʯʝʥʽ ʪʚʝʨʜʞʝʥʥʷ ʢʦʥʢʨʝʪʠʟʫʶʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ (ʬʘʭʦʚʠʭ) 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʥʘʚʯʘʥʥʷ. ʉʝʨʝʜ ʬʘʭʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʆʇʇ ʊʅʇʋ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʚʠʟʥʘʯʝʥʦ ʟʜʘʪʥʽʩʪʴ 

ʘʜʤʽʥʽʩʪʨʫʚʘʪʠ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʢʦʤʧôʁ ʪʝʨʥʽ 

ʧʨʦʛʨʘʤʠ (ʪʝʭʥʦʣʦʛʽʾ) ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ, ʧʨʦʢ̒ʪʫʚʘʪʠ ʧʨʦʛʨʘʤʥʽ 

ʢʦʤʧʣʝʢʩʠ, ʙʘʟʠ ʜʘʥʠʭ, ʚʝʙʜʦʜʘʪʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ 

ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʤʝʨʝʞ, ʚʠʟʥʘʯʘʪʠ ʤʝʪʦʜʠʢʫ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ [100]. ʆʇʇ 

ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʨʦʟʨʦʙʣʝʥʘ ʚ ʂʨʠʚʦʨʽʟʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʚʠʟʥʘʯʘʻ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʷʢ ʜʦʜʘʪʢʦʚʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ 

[101]. ɺʽʜʧʦʚʽʜʥʦ ʦʜʥʽʻʶ ʟ ʙʘʟʦʚʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʟʜʦʙʫʚʘʯʽʚ ʘʚʪʦʨʘʤʠ ʚʠʟʥʘʯʝʥʦ ʟʜʘʪʥʽʩʪʴ ʧʨʦʢ̒ʪʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʧʘʨʘʜʠʛʤ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ 

ʟʘʚʜʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʪʽ ʟ ʥʠʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁçʧʣʘʪʬʦʨʤʘ ʷʢ 
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ʩʝʨʚʽʩè, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʉʭʦʞʽ ʬʘʭʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʨʠʩʫʪʥʽ ʚ ʆʇʇ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʨʽʚʥʷ, 

ʨʦʟʨʦʙʣʝʥʽʡ ʬʘʭʽʚʮʷʤʠ ɾɼʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ï ʟʜʘʪʥʽʩʪʴ ʧʨʦʻʢʪʫʚʘʪʠ ʪʘ 

ʘʜʤʽʥʽʩʪʨʫʚʘʪʠ ʢʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽ. ʈʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʻ 

ʜʦʮʽʣʴʥʠʤ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʦʜʝʣʶʚʘʥʥ ʁ

ʨʦʙʦʪʠ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥ ʁʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ.  

ɺʽʜʧʦʚʽʜʥʦ ʩʝʨʝʜ ʧʨʦʛʨʘʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʚʤʽʥʥʷ ʪʘ 

ʥʘʚʠʯʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʠ ʨʦʟʨʦʙʣʝʥʥʷ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ, ʫʤʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʟʘʩʦʙʠ ʚʝʙʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ 

ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʜʘʯ [100], [103], [104]. 

ʋ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʭ, ʚʠʟʥʘʯʝʥʠʭ ʙʘʛʘʪʴʤʘ ʆʅʇ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ 

ʨʽʚʥʷ (ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ɾɼʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʊʅʇʋ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ), ʧʨʠʩʫʪʥʽ ʟʜʘʪʥʦʩʪʽ ʧʨʦʢ̒ʪʫʚʘʪʠ, ʩʪʚʦʨʶʚʘʪʠ ʪʘ 

ʨʦʟʛʦʨʪʘʪʠ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʠʬʨʦʚʽ, ʟʦʢʨʝʤʘ ʽ ʭʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ. ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʧʦʣʷʛʘʻ ʚ ʫʧʨʘʚʣʽʥʥʽ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ [99], 

[107], [98]. 

ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʟ ʧʨʦʙʣʝʤʘʪʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ɯʊ-ʬʘʭʽʚʮʽʚ  ̔

ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʘʢʪʫʘʣʴʥʽʩʪʴ [345], [142]. ɿʦʢʨʝʤʘ, ʆ. ʄ. ʉʧʽʨʽʥ, ʘʥʘʣʽʟʫʶʯʠ ʬʘʭʦʚʽ ɯʂʊ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʧʫʩʢʥʠʢʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɯʥʬʦʨʤʘʪʠʢʘè, ʩʝʨʝʜ ʽʥʰʦʛʦ 

ʟʘʟʥʘʯʘʻ, ʱʦ ʟʜʦʙʫʚʘʯ ʤʘʻ ʙʫʪʠ ʟʜʘʪʥʠʤ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʤʝʨʝʞʽ, ʟʦʢʨʝʤʘ ʤʝʨʝʞʽ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; ʘ ʪʘʢʦʞ ʩʧʨʦʤʦʞʥʠʤ ʨʦʟʨʦʙʣʪ̫ʠ, 

ʤʦʜʝʨʥʽʟʫʚʘʪʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʬʽʮʽʡʥʠʡ ʚʝʙʩʘʡʪ ʰʢʦʣʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽ ʾ

ʤʦʜʝʨʘʪʦʨʘ; ʫʤʽʪʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʫʯʘʩʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ ʽ 

ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʟʘʢʣʘʜʫ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ [139]. 
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ʏʘʩʪʠʥʫ ʮʠʭ ʟʘʚʜʘʥʴ ʨʝʘʣʽʟʫʪʁʴ ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʩʠʩʪʝʤʥʦʛʦ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʷʢʽ ʟʘ ʩʫʯʘʩʥʠʭ ʫʤʦʚ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʟʜʘʪʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʟʦʢʨʝʤʘ ʪʘʢʠʤʠ, ʷʢ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʚʯʘʥʥʷʤ, ʚʝʙʩʘʡʪʠ, ʢʘʥʘʣʠ ʚʽʜʝʦʭʦʩʪʠʥʛʫ ʪʦʱʦ. ʊʨʝʥʜʦʤ ʨʦʟʚʠʪʢʫ 

ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʻ ʽʥʪʝʛʨʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʦʥʮʝʧʮʽʾ STEM [346]. ʅʘʫʢʦʚʮʽ ʚʚʘʞʘʶʪʴ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ çʢʘʪʘʣʽʟʘʪʦʨʦʤè 

ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ. ʊʚʝʨʜʞʝʥʥʷ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ STEM-ʜʠʩʮʠʧʣʽʥ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʘʚʪʝʥʪʠʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʝ ʥʘʚʯʘʥʥʷ ʟʘʣʫʯʘʻ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʽ ʩʧʨʠʷʻ ʯʽʪʢʦʤʫ ʨʦʟʫʤʽʥʥʶ ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ 

ʢʦʥʮʝʧʮʽʡ [292]. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è ʯʝʨʝʟ ʧʨʠʩʚʦʻʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʢʚʘʣʽʬʽʢʘʮʽʡ ʥʘ ʟʨʘʟʦʢ çʬʘʭʽʚʝʮʴ ʟ ̔ STEM-ʥʘʚʯʘʥʥʷè ʘʙʦ çʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠè. ʋʢʨʘʾʥʩʴʢʠʤ ʥʘʫʢʦʚʮʷʤʠ ʦʧʠʩʘʥʦ ʜʦʩʚʽʜ ʩʧʽʚʧʨʘʮʽ Cisco 
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Foundation, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʟ ʥʘʚʯʘʥʥʷ 3D-ʤʦʜʝʣʶʚʘʥʥ,ʁ 

ʨʦʙʦʪʦʪʝʭʥʽʮ,̔ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʦʱʦ [95].  

ɸʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʧʦʪʨʝʙʠ ʧʨʘʢʪʠʢʫʶʯʠʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

[272], [428], [139], [180]: 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʩʫʯʘʩʥʦʾ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʘʜʠʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʡʦʛʦ 

ʫʯʘʩʥʠʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʪʨʽʙʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʦ ʾ ʧʽʜʪʨʠʤʢʠ ʫ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʽʯʥʠʭ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ  ̔ʤʝʪʦʜʠʯʥʠʭ ʟʘʚʜʘʥ;ɹ 

¶ ʧʦʪʨʝʙʘ ʚ ʜʦʩʪʫʧ ̔ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʢʣʘʜʘʯʘʤ ʩʪʝʞʠʪʠ ʟʘ ʦʩʪʘʥʥʽʤʠ ʪʝʥʜʝʥʮʽʷʤʠ  ̔ ʛʘʣʫʟʽ 

ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʡ ʥʘʚʠʯʢʠ ʥʘ ʧʦʪʨʽʙʥʦʤʫ ʨʽʚʥʽ; 

¶ ʥʘʷʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  ̔ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥʦʚʠʭ ʢʫʨʩʽʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚʥʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
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ʟʤʽʥ  ̔ʧʦʪʨʝʙʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʧʦʪʨʝʙʘ ʚ ʩʧʽʚʧʨʘʮʽ ʪʘ ʩʧʽʣʢʫʚʘʥʥʽ ʟ ʢʦʣʝʛʘʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʚʟʘʻʤʦʚʧʣʠʚʫ 

ʡ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̔ʤʝʪʦʜʠʢ; 

¶ ʥʘʷʚʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʪʘ ʩʧʨʠʷʥʥʷ ʚʽʜ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʱʦʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʑʦʜʦ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʪʦ, ʷʢ ʟʘʩʚʽʜʯʠʣʦ ʦʧʠʪʫʚʘʥʥʷ 

ʧʨʘʢʪʠʢʫʶʯʠʭ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʩʫʪʪʻʚʠʤʠ ʻ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥ ̔(ʥʝʜʦʩʪʘʪʥʷ 

ʫʚʘʛʘ ʜʦ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʙʦʢʫ ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

ʟʘʢʣʘʜʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʨʘʣʴʥʠʭ  ̔ʤʘʪʝʨʽʘʣʴʥʠʭ ʩʪʠʤʫʣʽʚ) ʪʘ ʪʝʭʥʽʯʥ ̔(ʟʘʩʪʘʨʽʣʘ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʘ ʙʘʟʘ ʰʢʦʣʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ) ʧʝʨʝʰʢʦʜʠ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʨʦʮʝʩʠ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʍʆʉʅ ʫ ɿɿʉʆ [337]. 

ʋ ʢʦʥʪʝʢʩʪʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʦʚʠʤ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʟʥʘʯʝʥʫ ʟʘʜʘʯʫ ʯʘʩʪʢʦʚʦ 

ʨʦʟʚô̫ ʟʘʣʠ ʆ. ʄ. ʉʧʽʨʽʥ ʪʘ ʊ. ɸ. ɺʘʢʘʣʶʢ ʫ ʢʦʥʪʝʢʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʙʘʢʘʣʘʚʨʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɼʦ ʟʘʟʥʘʯʝʥʦʾ ʮʽʣʴʦʚʦʾ ʢʘʪʝʛʦʨʽʾ 

ʥʘʣʝʞʘʪʴ ʥʝ ʣʠʰʝ ʚʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ, ʘ ʡ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʟ ʛʘʣʫʟʽ ʟʥʘʥʴ 

ç12. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè. ɼʦʩʣʽʜʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʘʚʪʦʨʩʴʢʠʡ ʬʘʢʫʣʴʪʘʪʠʚ 

çʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽè ʷʢ ʦʩʥʦʚʥʫ ʬʦʨʤʫ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʪʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʆʩʥʦʚʥʽ ʡʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʶʪʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʬʦʨʤʫʚʘʥʥʷ 

ʚ ʤʘʡʙʫʪʥʽʭ ʧʨʦʛʨʘʤʽʩʪʽʚ ʽ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʩʚʽʜʦʤʦʛʦ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʝʦʨʝʪʠʯʥʠʭ  ̔ʧʨʘʢʪʠʯʥʠʭ ʦʩʥʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚ ʦʩʚʽʪʽ; ʬʦʨʤʫʚʘʥʥʷ ʚ ʩʪʫʜʝʥʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ  ̔ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʧʨʠʥʮʠʧʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ; ʦʟʥʘʡʦʤʣʝʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʧʨʦʛʨʘʤʽʩʪʽʚ ʽ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ; ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʥʘ 

ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʜʝʨʞʘʥʽ ʟʥʘʥʥʷ ʟ ʨʦʟʨʦʙʣʝʥʥʷ ʜʦʜʘʪʢʽʚ ʫ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʘʭ; ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʚʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 
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ʦʩʚʽʪʽ [142]. ʄʠ ʧʦʛʦʜʞʫʻʤʦʩʷ ʟ ʢʦʨʝʢʪʥʽʩʪʶ ʪʘ ʚʘʛʦʤʽʩʪʶ ʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ. 

ʇʨʦʪʝ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʚʠʪʦʢ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ 

ʯʘʩʪʠʥʽ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ (ʨʦʟʛʦʨʪʘʥʥʷ), ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʾʭ ʽʥʪʝʛʨʘʮʽ ʾʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ 

ʩʝʨʝʜʦʚʠʱ.  

ʇʨʦʚʽʜʥʽ ʚʽʪʯʠʟʥʷʥʽ ʥʘʫʢʦʚʮʽ ʜʦʩʣʽʜʞʫʶʪʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ. ʄ. ʇ. ʐʠʰʢʽʥʘ ʪʨʘʢʪʫʻ ʟʘʟʥʘʯʝʥʝ ʧʦʥʷʪʪʷ ʷʢ 

ʩʫʢʫʧʥʽʩʪʴ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʻʜʠʥʽʡ ʧʣʘʪʬʦʨʤʽ ʪʘ ʧʦʚô̫ ʟʘʥʠʭ 

ʦʜʠʥ ʟ ʦʜʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ, ʘʜʘʧʪʦʚʘʥʠʤ ʧʽʜ ʧʦʪʨʝʙʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʡ 

ʨʦʟʛʦʨʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ [156].  

ʊ. ɸ. ɺʘʢʘʣʶʢ, ʄ. ɺ. ʄʘʨô̒ ʥʢʦ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʘʪʠʢʠ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʝʜʤʝʪʽʚ 

ʨʦʟʨʦʙʠʣʠ ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩʫ çʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʚʽʜʢʨʠʪʦʾ ʥʘʫʢʠ ʜʣʷ ʦʩʚʽʪʷʥè, 

ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʷʢʦʛʦ ʻ ʚʠʚʯʝʥʥʷ ʚʯʠʪʝʣʷʤʠ ɯʂʊ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ; ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʝʨʚʽʩʘʤʠ 

ʩʧʽʣʴʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʩʝʨʚʽʩʘʤʠ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʥʘʚʯʘʣʴʥʠʤʠ 

ʧʨʦʻʢʪʘʤʠ; ʨʦʟʚʠʪʦʢ ʫʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʚʽʩʠ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ ʟʘʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ; ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʭʤʘʨʠ ʚʽʜʢʨʠʪʦʾ ʥʘʫʢʠ ʪʘ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʾʾ ʩʝʨʚʽʩʽʚ; ʦʧʘʥʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ 

ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ, ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʚʽʜʢʨʠʪʦʾ ʥʘʫʢʠ [22]. ɹʘʟʦʚʠʤ ʧʦʥʷʪʪʷʤ 

ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʦʥʮʝʧʮʽʷ ʚʽʜʢʨʠʪʦʾ ʥʘʫʢʠ, ʷʢʘ ʪʨʘʢʪʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʜʦʩʚʽʜʫ. ʄ. ɺ. ʄʘʨô̒ ʥʢʦ ʦʧʠʩʫʻ ʾʾ ʷʢ ʧʣʘʪʬʦʨʤʫ, ʱʦ ʦʙô̒ ʜʥʫʻ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɭʚʨʦʧʠ (ʚʢʣʶʯʘʶʯʠ ʝʣʝʢʪʨʦʥʥʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʦʻʢʪʠ ʪʘ ʢʦʣʝʢʪʠʚʠ ʥʘʫʢʦʚʮʽʚ) ʫ ʩʧʽʣʴʥʠʡ ʚʽʜʢʨʠʪʠʡ ʥʘʫʢʦʚʠʡ 

ʧʨʦʩʪʽʨ, ʜʝ ʢʦʞʝʥ ʜʦʩʣʽʜʥʠʢ-ʢʦʨʠʩʪʫʚʘʯ ʤʘʪʠʤʝ ʜʦʩʪʫʧ ʜʦ ʥʘʷʚʥʠʭ ʤʘʩʠʚʽʚ 

ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ, ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʝʩʴ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʪʘ ʩʝʨʚʽʩʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʝʣʝʢʪʨʦʥʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʟʘʨʝʻʩʪʨʦʚʘʥʫ ʜʦʩʣʽʜʥʠʮʴʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʨʦ ʥʘʷʚʥʽ ʧʨʦʛʨʘʤʠ 

ʪʘ ʧʨʦʻʢʪʠ, ʷʢʽ ʚʞʝ ʟʘʚʝʨʰʝʥʽ ʯʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʜʘʣʴʰʦʾ 

ʩʧʽʚʧʨʘʮʽ [53]. ɿʘʟʥʘʯʝʥʽ ʧʽʜʭʦʜʠ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʧʽʜʛʦʪʦʚʢʠ 
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ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ 

ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚô̫ ʟʢʽʚ ʥʦʨʤʘʪʠʚʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʝʣʝʢʪʠʚʥʠʭ ʩʧʝʮʢʫʨʩʽʚ. 

ɺ. ɺ. ʂʦʚʘʣʝʥʢʦ, ʩʠʩʪʝʤʘʪʠʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʜʽʣʷʻ ʪʘʢʽ 

ʥʘʧʨʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ʚʽʜʢʨʠʪʦʾ ʥʘʫʢʠ 

ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ [41]: 

¶ ʩʘʤʦʦʩʚʽʪʘ ʪʘ ʩʘʤʦʨʦʟʚʠʪʦʢ; 

¶ ʧʽʜʛʦʪʦʚʢʘ ʥʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  ̔ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ; 

¶ ʨʦʙʦʪʘ ʟ ʦʙʜʘʨʦʚʘʥʠʤʠ ʜʽʪʴʤʠ ʪʘ ʜʦʙʽʨ ʜʣʷ ʥʠʭ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʟʘʚʜʘʥʴ; 

¶ ʜʝʤʦʥʩʪʨʘʮʽʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʨʠʨʦʜʥʠʭ  ̔ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; 

¶ ʧʝʨʝʚʽʨʢʘ ʫʯʥʽʚʩʴʢʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʥʘ ʧʣʘʛʽʘʪ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʚʠʥʠʢʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʽ ʥʘʫʢʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟʘ ʨʘʭʫʥʦʢ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʦʢʨʝʤʘ ʨʝʩʫʨʩʽʚ 

ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʤʝʨʝʞ ʽ ʚʽʜʢʨʠʪʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ï ʙʽʙʣʽʦʪʝʯʥʠʭ, 

ʚʽʜʢʨʠʪʠʭ ʞʫʨʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ ʩʠʩʪʝʤ ʚʽʜʝʦ ʢʦʥʬʝʨʝʥʮʽʡ ʪʦʱʦ [120]. 

ʇʨʦʚʽʜʥʽ ʟʘʢʦʨʜʦʥʥʽ ɿɺʆ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ. ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʟʘʨʫʙʽʞʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤ̔ ʞʥʘʨʦʜʥʦʾ ʩʪʘʥʜʘʨʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʩʚʽʪʠ (ISCED ï International 

Standard Classification of Education), ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʫ ʦʩʥʦʚʫ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʥʘ ʦʩʥʦʚʽ ʾʭ ʨʽʚʥʷ, ʟʤʽʩʪʫ ʪʘ ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ [276]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʣʘʩʠʬʽʢʘʮʽʷ ISCED ʥʝ ʻ 

ʥʦʨʤʘʪʠʚʥʦʶ, ʚʦʥʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ. ʑʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʪʦ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʟʥʘʯʘʻ 

ʙʘʢʘʣʘʚʨʘʪ ̔  ʤʘʛʽʩʪʨʘʪʫʨʫ ̫ ʢ ʧʝʨʰʠʡ ʪʘ ʜʨʫʛʠʡ ʩʪʫʧʝʥʽ ʾ ʭ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

(ʨʽʚʥ ̔6, 7 ISCED). ɼʦʢʫʤʝʥʪ ʧʨʦʧʦʥʫʻ ʥʘʚʯʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʢʘʪʝʛʦʨʽʾ ʟʜʦʙʫʚʘʯʽʚ 

ʫ ʛʘʣʫʟʽ ʦʩʚʽʪʥʽʭ ʥʘʫʢ (ʢʘʪʝʛʦʨʽʷ ISCED 14) ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ʢʘʪʝʛʦʨʽʷ ISCED 81). 
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ʋ ʉʐɸ ʽʩʥʫʶʪʴ ʢʽʣʴʢʘ ʤʦʜʝʣʝʡ ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʽʚ. ʇʝʨʰʘ, ʷʢʫ ʫʤʦʚʥʦ 

ʤʦʞʥʘ ʥʘʟʚʘʪʠ çʟʘʭʽʜʥʦʶè, ʧʝʨʝʜʙʘʯʘʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʥʘ 

ʦʩʪʘʥʥʴʦʤʫ ʨʦʮʽ ʥʘʚʯʘʥʥʷ ʙʘʢʘʣʘʚʨʘ ʘʙʦ ʤʘʛʽʩʪʨʘ. ʊʦʙʪʦ ʤʘʡʙʫʪʥʽʡ ʫʯʠʪʝʣʴ, ʷʢ 

ʬʘʭʽʚʝʮʴ ʟ ʧʝʚʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʨʦʟʚʠʚʘʻ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʧʦʪʨʽʙʥʽ ʜʣʷ 

ʧʨʦʚʘʜʞʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʨʦʢʫ ʩʪʫʜʝʥʪʠ ʧʦʛʣʠʙʣʝʥʦ 

ʚʠʚʯʘʶʪʴ ʧʠʪʘʥʥʷ ʟ ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʧʩʠʭʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʧʨʘʢʪʠʢʫʶʪʴʩʷ ʚ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. ɯʥʰʘ ʤʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʬʝʩʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ ʧʨʦʪʷʛʦʤ 

ʫʩʽʭ ʨʦʢʽʚ ʥʘʚʯʘʥʥʷ. ɺʦʥʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ (ʧʝʜʘʛʦʛʽʯʥʠʭ) 

ʟʘʢʣʘʜʽʚ ʯʠ ʬʘʢʫʣʴʪʝʪʽʚ [171]. ʋ ʮʴʦʤʫ ʤʦʜʝʣʴ ʥʘʛʘʜʫʻ ʩʠʩʪʝʤʫ ʧʽʜʛʦʪʦʚʢʠ 

ʫʯʠʪʝʣʽʚ ʚ ʋʢʨʘʾʥʽ. ʉʝʨʪʠʬʽʢʘʮʽ ʁ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʫʯʠʪʝʣʽʚ ʟʜʽʡʩʥʶʪʁʴ 

ʧʝʜʘʛʦʛʽʯʥ ̔ʚʽʜʜʽʣʝʥʥ ̫ʢʦʣʝʜʞʽʚ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʘʙʦ ʽʥʰʠʭ ʦʩʚʽʪʥʽʭ ʮʝʥʪʨʽʚ. 

ʆʜʥʽʻʶ ʟ̔ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʫ ʉʐɸ ʻ ʧʝʨʝʭʽʜ ʜʦ 

ʟʜʽʡʩʥʝʥʥʷ ʚʠʢʣʘʜʘʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʷʤʠ, ʱʦ ʦʪʨʠʤʘʣʠ ʤʘʛʽʩʪʝʨʩʴʢʠʡ 

ʩʪʫʧʽʥʴ. ɿʘʟʥʘʯʝʥʘ ʚʠʤʦʛʘ ʩʪʦʩʫʻʪʴʩʷ ʷʢ ʦʩʥʦʚʥʦʾ, ʪʘʢ ʽ ʩʪʘʨʰʦʾ ʰʢʦʣʠ. ɯʥʰʦʶ 

ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʟʘʛʘʣʴʥʦʾ ʪʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʉʐɸ ʻ ʟʦʩʝʨʝʜʞʝʥʥʷ ʫʚʘʛʠ ʥʘ 

ʤʘʪʝʤʘʪʠʮʽ ʪʘ ʧʨʠʨʦʜʥʠʯʠʭ ʧʨʝʜʤʝʪʘʭ.  

ʑʝ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ ʢʦʤʽʩʽʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʢʦʣʠʰʥʴʦʛʦ 

ʘʩʪʨʦʥʘʚʪʘ ɼʞʦʥʘ ɻʣʝʥʘ ʜʡ̔ʰʣʘ ʚʠʩʥʦʚʢʫ, ʱʦ ʫʩʧʽʰʥʽʩʪʴ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʫʯʥʽʚ ʟ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʻ ʥʝʧʨʠʡʥʷʪʥʦʶ. ʋ ʜʦʧʦʚʽʜʽ ʟ ʥʘʟʚʦʶ çɼʦʢʠ ʥʝ 

ʧʽʟʥʦè ʧʨʦʚʽʜʥʽ ʥʘʫʢʦʚʮʽ, ʙʽʟʥʝʩʤʝʥʠ, ʧʦʣʽʪʠʢʠ ʪʘ ʧʝʜʘʛʦʛʠ ʨʘʜʠʣʠ ʩʝʨʝʜ ʛʘʣʫʟʝʡ 

ʩʫʩʧʽʣʴʩʪʚʘ ʥʘʜʘʪʠ ʥʘʡʚʠʱʠʡ ʧʨʽʦʨʠʪʝʪ ʦʩʚʽʪʽ, ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʧʦʪʫʞʥʝ 

ʬʽʥʘʥʩʫʚʘʥʥʷ, ʟʜʽʡʩʥʠʪʠ ʟʘʣʫʯʝʥʥʷ ʤʦʣʦʜʠʭ ʫʯʠʪʝʣʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʩʦʢʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ [184]. ʗʢ ʥʘʩʣʽʜʦʢ, ʥʠʥʽ ʩʝʨʝʜ ʩʪʘʥʜʘʨʪʽʚ 

ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʚ ʫ ʉʐɸ ʦʩʚʽʪʘ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʻ 

ʙʘʟʦʚʦʶ (ʧʨʽʦʨʠʪʝʪʥʦʶ) [308], [375]. ʆʩʢʽʣʴʢʠ ʤʘʪʝʤʘʪʠʢʘ ʻ ʙʘʟʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʜʠʩʮʠʧʣʽʥ, ʪʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʫ ʚʠʢʣʘʜʘʥʥʽ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ. ʉʘʤʝ ʪʦʤʫ ʉʐɸ ʻ ʦʜʥʠʤ ʟ ʣʽʜʝʨʽʚ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʜʝʡ 

STEM ʚ ʦʩʚʽʪʫ ʰʢʦʣʷʨʽʚ.  
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʶ ʦʩʚʽʪʠ, ʫ ʉʐɸ ʽʩʥʫʶʪʴ ʩʪʘʥʜʘʨʪʠ ʥʘʚʯʘʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ ʫ ʩʝʨʝʜʥʽʡ  ̔ʩʪʘʨʰʽʡ ʰʢʦʣʽ. ʇʨʦʪʝ ʚʦʥʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩ ɹ

ʫ ʨʽʟʥʠʭ ʰʪʘʪʘʭ.  

ʆʜʥʠʤ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʩʝʨʪʠʬʽʢʘʮʽʾ  ̒ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʠ ʪʝʩʪʽʚ. 

ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ Praxis. ʊʝʩʪ Praxis ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʮʽʥʢʠ ʟʥʘʥʴ ʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʥʝʦʙʭʽʜʥʠʭ 

ʤʦʣʦʜʦʤʫ ʚʯʠʪʝʣʶ ʽʥʬʦʨʤʘʪʠʢʠ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʠʢʦʥʘʚʮʽ 

ʪʝʩʪʫ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʢʽʥʯʠʣʠ ʙʘʢʘʣʘʚʨʩʴʢʫ ʧʨʦʛʨʘʤʫ, ʫ ʷʢʽʡ ʽʥʬʦʨʤʘʪʠʢʘ ʻ 

ʦʩʥʦʚʥʦʶ ʘʙʦ ʜʦʜʘʪʢʦʚʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʶ. 

ʄʘʡʙʫʪʥʽʡ ʫʯʠʪʝʣʴ ʤʘʻ ʨʦʟʫʤʽʪʠ ʢʦʥʮʝʧʮʽʾ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ 

ʥʠʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʡ ʘʣʛʦʨʠʪʤʽʯʥʝ (ʦʙʯʠʩʣʶʚʘʣʴʥʝ) ʤʠʩʣʝʥʥʷ, 

ʧʨʘʮʶʚʘʪʠ ʟ ʢʦʜʦʤ, ʤʘʥʽʧʫʣʶʚʘʪʠ ʜʘʥʠʤʠ ʪʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʥʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ. 

ʊʝʩʪ ʥʝ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʟ ʙʫʜʴ-ʷʢʦʶ ʢʦʥʢʨʝʪʥʦʶ ʥʘʚʯʘʣʴʥʦʶ 

ʧʨʦʛʨʘʤʦʶ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʘʣʝ ʚʽʥ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʟ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʟ çK 

12 Computer Science Frameworkè [281], çComputer Science Standartsè ʘʩʦʮʽʘʮʽʾ 

ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ [162] ʪʘ çInternational Society for Technology in Education 

(ISTE) Standards for Computer Science Educatorsè [278]. ʊʝʩʪʠ Praxis ʧʨʦʚʦʜʷʪʴ 

ʯʝʨʝʟ ʤʽʞʥʘʨʦʜʥʫ ʤʝʨʝʞʫ ʪʝʩʪʦʚʠʭ ʮʝʥʪʨʽʚ, ʷʢʘ ʚʢʣʶʯʘʻ ʮʝʥʪʨʠ ʪʝʩʪʫʚʘʥʥʷ 

Prometric, ʜʝʷʢʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʪʘ ʽʥʰʽ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʂʦʨʦʪʢʦ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʟʤʽʩʪʦʚʽ ʚʠʤʦʛʠ ʪʝʩʪʫ Praxis ʩʪʦʩʦʚʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʯʠʪʝʣʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʨʦʟʜʽʣʽ çɺʧʣʠʚ ʢʦʤʧôʁ ʪʝʨʥʦʾ 

ʪʝʭʥʽʢʠè ʧʝʨʝʜʙʘʯʝʥʦ ʟʥʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ  ̔ ʢʦʤʧʨʦʤʽʩʽʚ ʤʽʞ ʣʦʢʘʣʴʥʠʤ ʽ 

ʭʤʘʨʥʠʤ ʟʙʝʨʽʛʘʥʥʷʤ ʜʘʥʠʭ. ʋ ʨʦʟʜʽʣʽ çʂʦʤʧôʁ ʪʝʨʥʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽè 

ʧʨʠʩʫʪʥʽ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʟʚô̫ ʟʢʫ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ, ʘ ʪʘʢʦʞ 

ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʊʦʙʪʦ ʥʘ ʩʴʦʛʦʜʥʽ ʩʪʘʥʜʘʨʪ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ 

ʡ ʚʠʢʣʘʜʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʧʘʨʘʜʠʛʤʠ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʠ çʢʣʘʩʠʯʥʽʡè 

ʦʙʨʦʙʮʽ ʜʘʥʠʭ ʪʘ ʣʦʢʘʣʴʥʦʤʫ ʟʙʝʨʝʞʝʥʥʶ ʜʘʥʠʭ. ʋʯʠʪʝʣʽ ʤʘʶʪʴ ʙʫʪʠ ʟʜʘʪʥʠʤʠ 
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ʚʠʟʥʘʯʘʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʟʘʟʥʘʯʝʥʠʭ ʩʠʩʪʝʤ  ̔ ʩʝʨʚʽʩʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʘʨʪʦʩʪʽ, ʙʝʟʧʝʢʠ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʩʧʽʚʧʨʘʮʽ. ʏʘʩʪʠʥʘ ʪʝʩʪʫ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʦʙʛʦʚʦʨʝʥʥʷ, ʧʨʦʧʦʥʫʻ ʫʯʘʩʥʠʢʘʤ ʩʝʨʪʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ 

ʟʘʧʠʪʘʥʥʷ ʥʘ ʟʨʘʟʦʢ çʏʠ ʤʦʞʝʪʝ ʚʠ ʥʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʜʘʥʠʭ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʣʦʢʘʣʴʥʦ? ʏʠ ʤʦʞʝʪʝ ʚʠ ʥʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʜʘʥʠʭ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʭʤʘʨʽ? ɺʠ 

ʤʦʞʝʪʝ ʦʧʠʩʘʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʣʦʢʘʣʴʥʦʛʦ ʪʘ ʭʤʘʨʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ?è 

[357]. 

ʋ ʩʪʘʥʜʘʨʪʘʭ ʧʽʜʛʦʪʦʚʢʠ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʫʯʠʪʝʣʽʚ ʟ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʯʠʤʘʣʦ 

ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʾ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ 

çʤô̫ ʢʠʭ ʥʘʚʠʯʦʢè, ʨʦʟʰʠʨʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʚʠʢʣʘʜʘʯʽʚ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʮʽʣʴʦʚʦʾ, 

ʟʤʽʩʪʦʚʥʦʾ ʪʘ ʧʨʦʮʝʩʫʘʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʋ ʯʠʥʥʦʤʫ ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʤʫ ʩʪʘʥʜʘʨʪʽ CSTA 2017 ʨʦʢʫ 

ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ ʽʥʬʦʨʤʘʪʠʯʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʯʥʷʤʠ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʦʢʨʝʤʘ, ʜʣʷ ʨʽʚʥʷ 3A-CS-02 (ʩʪʘʨʰʘ ʰʢʦʣʘ, ʨʦʟʜʽʣ 

çʂʦʤʧôʁ ʪʝʨʥʽ ʩʠʩʪʝʤʠè) ʧʝʨʝʜʙʘʯʝʥʦ ʟʜʘʪʥʽʩʪʴ ʧʦʨʽʚʥʶʚʘʪʠ ʨʽʚʥʽ ʘʙʩʪʨʘʢʮʽʾ ʪʘ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʠʢʣʘʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʩʠʩʪʝʤʥʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽ ʨʽʚʥʷʤʠ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʝʤʦʥʩʪʨʘʮʽ ʁ

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʜʽʡʩʥʶʪʁʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʴʦʭ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ ʩʤʘʨʪ-ʪʝʣʝʚʽʟʦʨʠ, ʜʦʧʦʤʽʞʥʽ ʧʨʠʩʪʨʦʾ, 

ʚʽʨʪʫʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʭʤʘʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʜʨʦʥʠ. ɼʣʷ ʨʽʚʥʷ 3A-DA-10 

(ʩʪʘʨʰʘ ʰʢʦʣʘ, ʨʦʟʜʽʣ çɸʥʘʣʽʟ ʜʘʥʠʭè) ʩʪʘʥʜʘʨʪʦʤ ʧʝʨʝʜʙʘʯʝʥʦ ʟʜʘʪʥʽʩʪʴ 

ʜʦʙʠʨʘʪʠ ʮʠʬʨʦʚʽ ʟʘʩʦʙʠ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤ. ʋʯʥʽ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʩʧʨʦʤʦʞʥʽ ʦʮʽʥʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʦʙʨʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ 

ʧʨʦʙʣʝʤʠ. ɺʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʟʜʘʪʥʽ ʨʦʟʛʣʷʥʫʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʘʨʪʦʩʪʽ, 

ʰʚʠʜʢʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ, ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʮʽʣʽʩʥʦʩʪʽ ʤʽʞ 

ʟʙʝʨʽʛʘʥʥʷʤ ʜʘʥʠʭ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ, ʤʦʙʽʣʴʥʦʤʫ ʧʨʠʩʪʨʦʷʭ  ̔ʚ ʭʤʘʨʽ [162]. 

ʉʠʩʪʝʤʘ ʧʽʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ɭʉ ʻ ʩʭʦʞʦʶ 

ʜʦ ʩʠʩʪʝʤʠ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ ʅʽʜʝʨʣʘʥʜʘʭ ʽʩʥʫʶʪʴ ʮʝʥʪʨʠ 

ʘʢʘʜʝʤʽʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʢʣʘʜʘʥʥʷ (UOCG ï University Center for Academic 

Learning and Teaching). ɺʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʽʚ 
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(ʟʦʢʨʝʤʘ ʡ ʽʥʬʦʨʤʘʪʠʢʠ) ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʠʯʥʦʾ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʦʩʚʽʪʠ. ɼʚʦʨʽʯʥʘ 

ʧʨʦʛʨʘʤʘ ʤʘʛʽʩʪʨʘ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʤʽʩʪʠʪʴ ʨʦʟʰʠʨʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʪʘʞʫʚʘʥʥʷ ʪʘ 

ʢʫʨʩʽʚ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʜʦʧʦʚʥʶʻ ʘʢʘʜʝʤʽʯʥʽ ʢʫʨʩʠ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ɿʛʘʜʘʥʽ ʮʝʥʪʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʞʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʫ 

ʩʝʨʝʜʥʽʭ ʰʢʦʣʘʭ, ʪʦʜʽ ʷʢ ʨʦʣʴ ʫʥʽʚʝʨʩʠʪʝʪʫ ʻ ʧʝʨʝʚʘʞʥʦ ʥʘʛʣʷʜʦʚʦʶ [260]. 

ʐʢʽʣʴʥʠʡ ʢʫʨʩ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʻ ʥʘ ʤʝʪʽ ʜʘʪʠ ʩʪʫʜʝʥʪʘʤ ʨʦʟʫʤʽʥʥʷ ɯʊ-ʢʦʥʮʝʧʮʽʡ, 

ʘ ʪʘʢʦʞ ʚʽʜʯʫʪʪʷ ʾʭʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʘʦʭʦʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʧʽʣʴʥʝ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʢ̒ʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʽʜʛʦʪʦʚʢʫ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʚʠʤʦʛ. ʂʨʽʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʨʝʜʠʪʽʚ, ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʪʫʜʝʥʪʠ ʚ ʅʽʜʝʨʣʘʥʜʘʭ ʚʠʚʯʘʶʪʴ ʘʧʘʨʘʪʥʝ ʪʘ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʝʨʝʞʽ, ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʙʘʟʠ ʜʘʥʠʭ, ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʠʩʪʝʤ, ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ, ʘ ʪʘʢʦʞ ʩʦʮʽʘʣʴʥʽ ʪʘ ʝʪʠʯʥʽ ʧʠʪʘʥʥ ̫ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʅʘ ʨʠʥʢʫ ʧʨʘʮʽ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʚʯʠʪʝʣʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʪʝʭʥʦʣʦʛʽʡ  ̔

ʤʘʪʝʤʘʪʠʢʠ (STEM-ʜʠʩʮʠʧʣʽʥ) ʻ ʜʦʚʦʣʽ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʷʢ ʜʣʷ ʩʝʨʝʜʥʴʦʾ, ʪʘʢ ʽ 

ʜʣʷ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ (Qualified 

Teacher Status) ʫʥʽʚʝʨʩʠʪʝʪʠ ʧʨʦʧʦʥʫʶʪʴ ʤʘʛʽʩʪʝʨʩʴʢʽ ʧʨʦʛʨʘʤʠ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʘʩʧʽʨʘʥʪʫʨʽ [424]. ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʦʯʘʪʠ ʥʘʚʯʘʥʥʷ ʟʘ 

ʪʘʢʦʶ ʧʨʦʛʨʘʤʦʶ, ʙʘʞʘʥʦ ʤʘʪʠ ʜʠʧʣʦʤ ʙʘʢʘʣʘʚʨʘ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ. ʗʢʱʦ ʞ 

ʟʜʦʙʫʚʘʯ ʤʘʻ ʜʠʧʣʦʤ ʙʘʢʘʣʘʚʨʘ ʚ ʽʥʰʽʡ ʛʘʣʫʟʽ ʟʥʘʥʴ, ʡʦʤʫ ʜʦʚʝʜʝʪʴʩʷ ʩʢʣʘʩʪʠ 

ʜʦʜʘʪʢʦʚʠʡ ʽʩʧʠʪ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ.  

ʄʦʜʝʣʴ ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʇʦʣʴʱʽ ʧʝʨʝʜʙʘʯʘʻ ʦʜʝʨʞʘʥʥʷ 

ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʘʙʦ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʜʠʧʣʦʤʫ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ. ʇʦ 

ʟʘʢʽʥʯʝʥʥʶ ʥʘʚʯʘʥʥʷ ʚʠʧʫʩʢʥʠʢ ʻ ʜʠʧʣʦʤʦʚʘʥʠʤ ɯʊ-ʬʘʭʽʚʮʝʤ. ʇʨʦʪʝ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʚʠʢʣʘʜʘʪʠ ʽʥʬʦʨʤʘʪʠʢʫ ʟʘʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʾ ʘʙʦ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʡʦʤʫ / ʡʾ ʩʣʽʜ 

ʟʘʢʽʥʯʠʪʠ ʢʫʨʩʠ ʟʘ ʥʘʧʨʷʤʦʤ çʇʝʜʘʛʦʛʽʢʘè.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʣʴʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʧʨʦʚʝʜʝʥʝ ʫʢʨʘʾʥʩʴʢʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ɸ. ɯ. ʂʫʟʴʤʽʥʩʴʢʠʤ, ʆ. ɺ. ʂʫʯʘʻʤ, 

ʆ. ɸ. ɹʽʜʦʶ, ʩʚʽʜʯʠʪʴ, ʱʦ ʧʠʪʘʥʥʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ  ̔
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ʭʤʘʨʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʧʨʠʩʫʪʥʻ ʚ ʧʨʦʛʨʘʤʘʭ ʧʽʜʛʦʪʦʚʢʠ ɿɺʆ, ʟʦʢʨʝʤʘ 

ʂʫʷʚʩʴʢʦʾ ʚʠʱʦʾ ʰʢʦʣʠ ʫ ɺʣʦʮʣʘʚʢʫ ʪʘ ʈʘʜʦʤʩʴʢʦʛʦ ʪʝʭʥʽʢʦ-ʛʫʤʘʥʽʪʘʨʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʂʘʟʠʤʠʨʘ ʇʫʣʘʚʩʴʢʦʛʦ. ʋ ʟʘʟʥʘʯʝʥʠʭ ʟʘʢʣʘʜʘʭ ʚʠʚʯʘʶʪʴ 

ʧʠʪʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʨʦʟʛʦʨʥʫʪʠʭ ʫ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʭʤʘʨʘʭ, ʩʫʯʘʩʥʠʭ ʩʝʨʚʝʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʾʭ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʦʟʥʘʡʦʤʣʝʥʥ ̔ ʩʪʫʜʝʥʪʽʚ ʟ 

ʪʝʦʨʝʪʠʯʥʠʤʠ ʦʩʥʦʚʘʤʠ ʪʘ ʧʨʠʥʮʠʧʘʤʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʤʝʨʝʞ. ʌʦʨʤʫʚʘʥʥʷ 

ʥʘʚʠʯʦʢ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʧʦʧʫʣʷʨʥʠʭ ʚʝʙʩʝʨʚʝʨ̔ʚ Apache HTTP ʪʘ Microsoft Internet Information Service. 

ɼʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʚ ʇʦʣʴʱʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʻ ʙʘʟʦʚʠʤ ʫ 

ʧʽʜʛʦʪʦʚʮʽ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʝʜʘʛʦʛʠ ʤʘʶʪʴ ʥʝ ʧʨʦʩʪʦ 

çʧʝʨʝʜʘʚʘʪʠè ʩʚʦʾ ʚʤʽʥʥʷ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ, ʘ ʬʦʨʤʫʚʘʪʠ ʛʦʪʦʚʥʽʩʪʴ 

ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʞʠʪʪʷ ʫ ʩʚʽʪʽ ʚ ʥʦʚʫ çʮʠʬʨʦʚʫè ʝʧʦʭʫ [44].  

ʗʢ ʧʦʢʘʟʫʻ ʱʦʜʝʥʥʠʡ ʜʦʩʚʽʜ, ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʩʫʪʥʽ 

ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʞʠʪʪʷ ð ʚʽʜ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʫ ʩʤʘʨʪʬʦʥʽ ʜʦ ʦʙʨʦʙʢʠ 

ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʚʽʨʪʫʘʣʴʥʠʭ ʤʝʨʝʞʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʨʦʟʫʤʥʠʭ ʙʫʜʽʚʝʣʴ ʪʘ ʤʽʩʪ. ʋʩʽ ʮʽ ʟʘʩʦʙʠ ʨʦʟʨʦʙʣʝʥʦ, ʱʦʙ ʧʦʣʝʛʰʠʪʠ ʞʠʪʪʷ 

ʣʶʜʠʥʠ, ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʠʤ. ʅʽʤʝʮʴʢʽ ʥʘʫʢʦʚʮʽ ɸʥʜʨʝʘʩ ɿʝʥʜʣʝʨ 

ʇʽʪʝʨ ʍʫʙʚʽʟʝʨ ʩʣʫʰʥʦ ʟʘʫʚʘʞʫʶʪʴ, ʱʦ ʩʧʨʘʚʞʥʻ ʨʦʟʫʤʽʥʥʷ ʨʦʙʦʪʠ ʚʩʽʭ ʮʠʭ 

ʪʝʭʥʦʣʦʛʽʡ  ̔ ʧʦʚʥʦʮʽʥʥʝ ʚʦʣʦʜʽʥʥʷ ʥʠʤʠ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʦʥʦ ʧʦʪʨʝʙʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʥʘʥʴ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʚʠʧʘʜʢʦʚʦ. ʅʘ ʦʩʥʦʚʽ ʘʚʪʦʨʩʴʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʽ 

ʧʨʦʧʦʥʫʶʪʴ ʢʦʥʩʦʣʽʜʫʚʘʪʠ ʤʦʜʝʣʽ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢ ʮʝ 

ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ɹʦʣʦʥʩʴʢʠʤ ʧʨʦʮʝʩʦʤ, ʚʨʘʭʫʚʘʚʰʠ ʩʪʘʥʜʘʨʪʠ ʨʦʟʨʦʙʣʝʥʽ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ACM (ɸʩʦʮʽʘʮʽʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ), AIS (ɸʩʦʮʽʘʮʽʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ), ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ɯɽɽɽ [433]. 

ʄʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʧʝʨʝʚʘʞʘʻ ʧʽʜʭʽʜ 

ʧʝʨʝʢʚʘʣʽʬʽʢʘʮʽʾ ɯʊ-ʬʘʭʽʚʮʽʚ ʰʣʷʭʦʤ ʥʘʚʯʘʥʥʷ ʟʘ ʦʩʚʽʪʥʽʤʠ ʧʨʦʛʨʘʤʘʤʠ ʟ 

ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʥʘʙʫʪʪʷ ʨʝʘʣʴʥʦʛʦ 

ʜʦʩʚʽʜʫ ʚʠʢʣʘʜʘʥʥʷ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʢ ʫ ʰʢʦʣʘʭ, ʢʦʣʝʜʞʘʭ ʪʦʱʦ. ʇʨʦʪʝ ʥʘʚʽʪʴ ʫ ʮʠʭ 
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ʢʨʘʾʥʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʷʢʠʡ çʜʝʬʽʮʠʪè ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʅʘ ʞʘʣʴ, ʚ ʋʢʨʘʾʥʽ ʪʘʢʘ ʩʠʪʫʘʮʽʷ ʻ ʰʚʠʜʰʝ ʚʠʥʷʪʢʦʤ. ɿʘ ʬʽʥʘʥʩʦʚʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʩʚʽʪʥʷ ʛʘʣʫʟʴ ʧʦʢʠ ʥʝ ʤʦʞʝ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ɯʊ-ʩʝʢʪʦʨʦʤ. ɿ ʦʛʣʷʜʫ 

ʥʘ ʮʝ ʜʦʮʽʣʴʥʠʤ ʻ ʘʥʘʣʽʟ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ɯʊ-ʬʘʭʽʚʮʽʚ 

ʫ ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʾʭ ʨʝʘʣʽʟʘʮʽ ʾ ʚ ʦʩʚʽʪʥʽʭ 

ʧʨʦʛʨʘʤʘʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. 

ɼʦʢʫʤʝʥʪ Computing Engineering Curricula 2016, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʫ 

ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ɯʊ-ʦʩʚʽʪʠ, ʤʽʩʪʠʪʴ ʪʘʢʽ ʢʦʤʧʝʪʝʥʮʽʾ ʩʧʝʮʽʘʣʽʩʪʘ ʟ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ [207]: 

¶ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ, ʧʝʨʝʚʘʛ ʽ ʟʘʛʨʦʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (ʢʦʜ CE-NWK-7 ï ʄʝʨʝʞʥ̔  ʜʦʜʘʪʢʠ); 

¶ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ (CEF704 ï High Performance 

Computing). 

ɼʦʢʫʤʝʥʪ çComputing Curricula 2020è, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʪʁ,ɹ ʨʦʟʨʦʙʣʷʶʯʠ 

ʩʪʘʥʜʘʨʪʠ ɯʊ-ʦʩʚʽʪʠ ʚ ʛʘʣʫʟʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ (ITS-CCO Cloud Computing), 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʪʘʢʠʭ ʨʦʟʜʽʣʽʚ [208]: 

¶ ITS-CCO-01. ɺʧʣʠʚ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

¶ ITS-CCO-02. ʂʦʥʮʝʧʮʽʾ ʪʘ ʦʩʥʦʚʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

¶ ITS-CCO-03. ɹʝʟʧʝʢʘ ʪʘ ʜʘʥʽ ʫ ʭʤʘʨʽ; 

¶ ITS-CCO-04. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤ ʜʣʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

¶ ITS-CCO-05. ɸʨʭʽʪʝʢʪʫʨʘ ʭʤʘʨ. 

¶ ITS-CCO-06. ʈʦʟʨʦʙʢʘ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. 

¶ ITS-CCO-07. ʍʤʘʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʘ ʜʘʥʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ɯʊ-ʬʘʭʽʚʮʷ. 

ʈʦʣʴʦʚʽ ʧʨʦʬʽʣʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ɯʂʊ ʦʧʫʙʣʽʢʦʚʘʥʦ ɭʚʨʦʧʝʡʩʴʢʠʤ 

ʢʦʤʽʪʝʪʦʤ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (CEN ï ʬʨ. Comit® Europ®en de Normalisation). ɺʦʥʠ 

ʤʽʩʪʷʪʴ ʟʘʛʘʣʴʥʠʡ ʥʘʙʽʨ ʪʠʧʦʚʠʭ ʨʦʣʝʡ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ɯʊ-ʬʘʭʽʚʮʽ ʚ ʙʫʜʴ-ʷʢʽʡ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʦʭʦʧʣʶʶʯʠ ʚʝʩʴ ʩʧʝʢʪʨ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ɯʂʊ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (e-CF). ʅʠʥʽ ʽʩʥʫʻ 30 ʧʨʦʬʽʣʽʚ, ʷʢʫ 
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ʙʫʜʴ-ʷʢʘ ʦʨʛʘʥʽʟʘʮ ̫ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʚʣʘʩʥʠʭ 

ʧʨʦʬʽʣʽʚ ɯʊ-ʬʘʭʽʚʮʽʚ [270].  

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʢʽʣʴʢʘ ʧʨʦʬʽʣʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʝʜʤʝʪʫ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʜʠʚ. ʪʘʙʣʠʮʶ 1.3.1). ʆʙʦʚô̫ ʟʢʠ ʬʘʭʽʚʮʷ ʟ ʤʝʨʝʞ ʻ ʚʘʞʣʠʚʠʤʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ ʪʘ ʥʘʜʽʡʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʷʢ 

ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ. ʗʢʱʦ ʚ ɿɺʆ ʨʦʟʛʦʨʥʫʪʦ ʚʣʘʩʥʫ ʢʦʨʧʦʨʘʪʠʚʥʫ ʭʤʘʨʫ, ʪʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ ʚʘʞʣʠʚʘ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʙʦʪʠ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʢʦʤʧôʁ ʪʝʨʘʤʠ ʟʜʦʙʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʾʭ ʜʦʩʪʫʧʫ ʜʦ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʟʦʚʥʽ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ʌʫʥʢʮʽʾ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʧʦʚô̫ ʟʘʥʽ ʟ ʱʦʜʝʥʥʠʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɹʫʣʦ ʙ ʜʦʙʨʝ, ʷʢʙʠ ʮʝʡ ʧʨʦʮʝʩ ʤʘʚ 

ʧʣʘʥʦʤʽʨʥʠʡ, ʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʚʩʽ ʜʽʾ ʜʦʢʫʤʝʥʪʫʚʘʣʠʩʷ. ʇʨʦʮʝʩʠ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʍʆʉʅ ʚʠʤʘʛʘʶʪʴ ʽʥʰʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʬʘʭʽʚʮʷ ï ʷʢ 

ʤʝʨʝʞʥʦʛʦ (ʭʤʘʨʥʦʛʦ) ʘʨʭʽʪʝʢʪʦʨʘ. ɺʽʥ ʤʘʻ ʙʫʪʠ ʩʧʨʦʤʦʞʥʠʤ ʦʮʽʥʠʪʠ ʟʘʚʜʘʥʥʷ 

ʩʠʩʪʝʤʠ, ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ, ʩʧʨʦʻʢʪʫʚʘʪʠ ʍʆʉʅ, ʦʮʽʥʠʪʠ ʾʾ 

ʤʘʡʙʫʪʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʨʦʣʽ ʬʘʭʽʚʮʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʚʽʜʧʦʚʽʜʥʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʨʠʩʫʪʥʽ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʧʨʦʬʽʣʷʭ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʫʤʽʥʥʷ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ɯʊ-ʬʘʭʽʚʮʽʚ ʪʘ ʨʦʟʨʦʙʥʠʢʽʚ ʩʪʘʥʜʘʨʪʫ ʢʽʙʝʨʟʘʛʨʦʟ ʫ ʩʫʯʘʩʥʦʤʫ 

ʩʚʽʪʽ. ʅʠʥʽʰʥʽ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽ,ʾ ʧʦʨʷʜ ʟ̔ ʙʝʟʩʫʤʥʽʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ, ʪʘʢʦʞ 

ʥʝʩʫʪʴ ʽ ʥʦʚʽ ʟʘʛʨʦʟʠ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʙʝʟʧʝʮʽ ʦʨʛʘʥʽʟʘʮʽʡ. 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ ʧʨʦʬʽʣʽʚ ɯʊ-ʬʘʭʽʚʮʽʚ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʨʘʟʫ ʜʚʽ 

çʧʝʜʘʛʦʛʽʯʥʽè ʨʦʣʽ. ʇʝʨʰʘ ʟ ʥʠʭ ï çʮʠʬʨʦʚʠʡ ʢʦʥʩʫʣʴʪʘʥʪè ï ʧʦʚô̫ ʟʘʥʘ ʟ 

ʜʦʨʘʜʯʦʶ ʬʫʥʢʮʽʻʶ ɯʊ-ʬʘʭʽʚʮʷ ʡ ʜʝʱʦ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʧʨʦʬʽʣʝʤ ʩʠʩʪʝʤʥʦʛʦ 

ʘʨʭʽʪʝʢʪʦʨʘ. ʇʨʦʪʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʙʽʣʴʰ ʘʥʘʣʽʪʠʯʥʫ ʪʘ 

ʢʦʤʫʥʢ̔ʘʮʽʡʥʫ ʬʫʥʢʮʽ.ʁ ɼʨʫʛʘ ʨʦʣʴ ï çʮʠʬʨʦʚʠʡ ʦʩʚʽʪʷʥʠʥè ï ʤʽʩʪʠʪʴ ʚʠʤʦʛʠ 

ʱʦʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʧʨʘʢʪʠʯʥʦ 

ʙʫʜʴ-ʷʢʦʤʫ ɯʊ-ʬʘʭʽʚʮʶ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ ʧʨʦʻʢʪʫʚʘʥʥʷʤ, ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʘʙʦ 

ʩʫʧʨʦʚʦʜʦʤ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ, ʜʦʚʦʜʠʪʴʩʷ ʥʘʚʯʘʪʠ ʯʠ ʢʦʥʩʫʣʴʪʫʚʘʪʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮ ̔ʟʘʩʦʙʠ. ɺʠʩʣʦʚʠʤʦ ʩʧʦʜʽʚʘʥʥʷ, ʱʦ ʦʙʠʜʚʘ 

ʮ̔ ʧʨʦʬʽʣʽ ʙʫʜʫʪʴ ʙʣʠʟʴʢʠʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 



86 

ʊʘʙʣʠʮʷ 1.3.1. ʈʦʣʴʦʚʽ ʧʨʦʬʽʣʽ ɯʊ-ʬʘʭʽʚʮʽʚ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʚʜʘʥʥʷʤ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ ɯʂʊ 

(ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (e-CF) 

ʅʘʟʚʘ ʆʙʦʚô̫ ʟʢʠ ʉʢʣʘʜʥʠʢʠ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʌʘʭʽʚʝʮʴ 

ʟ ʤʝʨʝʞ 

ɿʘʙʝʟʧʝʯʫʻ ʥʘʣʘʛʦʜʞʝʥʥʷ ʤʝʨʝʞʽ, 

ʚʢʣʶʯʘʶʯʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʫ ʪʘ/ʘʙʦ 

ʢʦʤʧôʁ ʪʝʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʋʧʨʘʚʣʷʻ 

ʤʝʨʝʞʥʦ  ʁ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ 

ʝʢʩʧʣʫʘʪʫʻ ʾʾ, ʨʦʟʚôʷʟʫʶʯʠ ʧʨʦʙʣʝʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʨʽʚʥʽʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺʽʜʩʪʝʞʫʻ ʪʘ ʧʦʢʨʘʱʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʤʝʨʝʞʽ. 

ʉʧʨʠʷʥʥʷ ʚʠʟʥʘʯʝʥʥʶ ʧʦʣʽʪʠʢʠ, ʬʽʣʦʩʦʬʽʾ ʪʘ ʢʨʠʪʝʨʽʾʚ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞʽ 

ʆʮʽʥʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʝʨʝʞʽ, ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ 

ʪʘ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ.  

ɼʦʩʣʽʜʞʝʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʤʝʨʝʞʝʚʠʭ 

ʧʨʦʙʣʝʤ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʝʶ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʆʙʽʟʥʘʥʽʩʪʴ ʱʦʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʧʦʚô̫ ʟʘʥʦʛʦ ʟ 

ʙʝʟʧʝʢʦʶ ʤʝʨʝʞ 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʟʘʭʠʩʪʫ ʤʝʨʝʞ ʚʽʜ ʟʘʛʨʦʟ  

ʄʦʥʽʪʦʨʠʥʛ ʤʝʨʝʞʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʡ ʫʩʫʥʝʥʥʷ 

ʦʙʤʝʞʝʥʴ ʫ ʧʝʨʝʜʘʚʘʥʥʽ ʪʨʘʬʽʢʫ. 

ʉʠʩʪʝʤʥʠʡ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨ 

ɸʜʤʽʥʽʩʪʨʫʻ ʢʦʤʧʦʥʝʥʪʠ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ  ̔

ʚʠʤʦʛ ʦʨʛʘʥʽʟʘʮʽʾ. ɺʩʪʘʥʦʚʣʶʻ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʣʘʰʪʦʚʫʻ ʪʘ ʦʥʦʚʣʶʻ 

ɼʦʩʣʽʜʞʝʥʥʷ, ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʥʠʭ 

ʧʨʦʙʣʝʤ 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʘʜʣʷ ʫʥʠʢʥʝʥʥʷ 
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ʅʘʟʚʘ ʆʙʦʚô̫ ʟʢʠ ʉʢʣʘʜʥʠʢʠ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʠʩʪʝʤʠ ɯʂʊ. ʂʝʨʫʻ ʧʦʚʩʷʢʜʝʥʥʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʚʽʜʥʦʚʣʝʥʥʷ, ʙʝʟʧʝʢʠ ʪʘ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʘʮʽʾ 

ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʟʙʦʾʚ ʪʘ ʽʥʮʠʜʝʥʪʽʚ. 

ɼʽʘʛʥʦʩʪʠʢʘ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʘʙʦ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʙʣʝʤ 

ɼʦʪʨʠʤʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʜʫʨ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʠ. 

ʉʠʩʪʝʤʥʠʡ 

ʘʨʭʽʪʝʢʪʦʨ 

ʇʣʘʥʫʻ, ʧʨʦʻʢʪʫ ̒ʪʘ ʽʥʪʝʛʨʫʻ ʢʦʤʧʦʥʝʥʪʠ 

ʩʠʩʪʝʤʠ ɯʂʊ, ʟʦʢʨʝʤʘ ʘʧʘʨʘʪʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʧʦʩʣʫʛʠ. 

ʈʦʟʨʦʙʣʷʻ, ʽʥʪʝʛʨʫʻ ʪʘ ʚʧʨʦʚʘʜʞʫʻ ʩʢʣʘʜʥʽ 

ʪʝʭʥʽʯʥʽ ɯʂʊ-ʨʽʰʝʥʥʷ, ʛʘʨʘʥʪʫʶʯʠ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʮʝʜʫʨ ʽ ʤʦʜʝʣʝʡ 

ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʛʘʣʴʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ. ʉʪʝʞʠʪʴ ʟʘ ʥʦʚʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ ʪʘ 

ʚʧʨʦʚʘʜʞʫʻ ʾʭ. ɿʘʙʝʟʧʝʯʫʻ ʢʝʨʽʚʥʠʮʪʚʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʜʠʟʘʡʥʦʤ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʘʨʭʽʪʝʢʪʫʨʠ ʢʦʤʧʣʝʢʩʥʠʭ 

ɯʂʊ-ʨʽʰʝʥʴ 

ʋʧʨʘʚʣʽʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷʤ ʪʘ ʽʥʪʝʛʨʘʮʽʻʶ ʢʦʤʧʦʥʝʥʪʽʚ 

ʋʧʨʘʚʣʽʥʥʷ ʪʘ/ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʽʷʥʥʷ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʚ ʢʦʞʥʦʤʫ 

ɯʂʊ-ʧʨʦʻʢʪʽ 

ɸʥʘʣʽʟ ʪʝʭʥʽʯʥʠʭ ʽ ʙʽʟʥʝʩ-ʚʠʤʦʛ 

ʈʦʟʨʦʙʣʝʥʥʷ ʪʘ ʦʙʣʽʢ ʚʠʤʦʛ ʱʦʜʦ ʟʨʫʯʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ. 

ʌʘʭ̔ʚʝʮʴ 

ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʙʝʟʧʝʢʠ 

ɿʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʧʦʣʽʪʠʢʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʰʣʷʭʦʤ 

ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʥʘʣʝʞʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ɯʂʊ. 

ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ, ʟʘʛʨʦʟ  ̔ ʥʘʩʣʽʜʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʙʝʟʧʝʢʠ ʪʘ ʚʞʠʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʙʝʟʧʝʢʠ 
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ʅʘʟʚʘ ʆʙʦʚô̫ ʟʢʠ ʉʢʣʘʜʥʠʢʠ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ɺʠʟʥʘʯʘʻ, ʧʨʦʧʦʥʫʻ ʪʘ ʚʧʨʦʚʘʜʞʫʻ 

ʥʝʦʙʭʽʜʥʽ ʤʝʪʦʜʠ ʪʘ ʧʨʘʢʪʠʢʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ  ̔ ʧʨʦʮʝʜʫʨ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʙʝʟʧʝʢʠ. ʉʧʨʠʷʻ ʟʘʭʦʜʘʤ ʙʝʟʧʝʢʠ, 

ʦʙʽʟʥʘʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʥʘʜʘʶʯʠ 

ʧʦʨʘʜʠ, ʧʽʜʪʨʠʤʢʫ, ʽʥʬʦʨʤʘʮʽʶ ʪʘ 

ʥʘʚʯʘʥʥʷ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʢʽʙʝʨʙʝʟʧʝʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ 

ʢʝʨʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʉʧʨʠʷʥʥʷ ʚʠʟʥʘʯʝʥʥʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʪʘʥʜʘʨʪʽʚ ʪʘ 

ʧʨʦʮʝʜʫʨ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

ɺʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ ʙʝʟʧʝʢʠ 

ʄʦʥʽʪʦʨʠʥʛ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʽʻʚʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʽ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 

ʆʮʽʥʶʚʘʥʥʷ ʥʦʚʠʭ ʟʘʛʨʦʟ  ̔ ʧʨʦʪʠʜʽʷ ʧʦʪʝʥʮʽʡʥʠʤ 

ʽʥʮʠʜʝʥʪʘʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʙʝʟʧʝʢʠ ʜʣʷ ʚʩʽʻʾ ʘʙʦ ʯʘʩʪʠʥʠ 

ʧʨʦʛʨʘʤʠ, ʧʨʦʮʝʩʫ, ʤʝʨʝʞʽ ʯʠ ʩʠʩʪʝʤʠ ʚ ʟʦʥʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

çʎʠʬʨʦʚʠʡ 

ʢʦʥʩʫʣʴʪʘʥʪè 

ʇʽʜʪʨʠʤʫʻ ʪʘ ʬʦʨʤʫʻ ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ. 

ɺʝʜʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦʙ 

ʽʥʬʦʨʤʫʚʘʪʠ ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʧʨʦ 

ʥʘʷʚʥʽ ʡ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʭʥʽʡ ʧʦʪʝʥʮʽʘʣ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥʥʦʩʪʽ ʜʣʷ ʙʽʟʥʝʩʫ.  

ʅʘʜʘʥʥʷ ʧʦʨʘʜ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ 

ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʩʠʩʪʝʤ 

ʇʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʦ ʽʥʥʦʚʘʮʽʾ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ  

ʅʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʙʽʟʥʝʩ-ʧʨʦʻʢʪʫ ʯʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʽʰʝʥʥʷ 

ʋʯʘʩʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʙʽʟʥʝʩ-ʦʙ̌ʨʫʥʪʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʧʨʦʻʢʪʽʚ 
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ʅʘʟʚʘ ʆʙʦʚô̫ ʟʢʠ ʉʢʣʘʜʥʠʢʠ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʋʯʘʩʪʴ ʚ ʦʮʽʥʮʽ ʪʘ ʚʠʙʦʨʽ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ 

ʆʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʟʤʽʥ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʙʽʟʥʝʩʫ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 

çʎʠʬʨʦʚʠʡ 

ʦʩʚʽʪʷʥʠʥè 

ʅʘʚʯʘʻ ʬʘʭʽʚʮʽʚ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʥʠʤʠ 

ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʮʽʾ. 

ʌʦʨʤʫʻ ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ ʪʘ ʧʝʨʝʢʦʥʘʥʥʷ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʬʘʭʽʚʮʽ ʤʦʛʣʠ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʧʨʦʬʝʩʽʡʥʽ 

ʦʙʦʚô̫ ʟʢʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʧʦʪʨʝʙ ʫ ʥʘʚʯʘʥʥʽ 

ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ 

ʉʪʚʦʨʝʥʥʷ ʪʘ/ʘʙʦ ʦʥʦʚʣʝʥʥʷ ʥʘʷʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʟʤʽʩʪ  ̔ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ) 

ɸʜʘʧʪʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʨʝʪʴʦʾ ʩʪʦʨʦʥʠ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʘʮʽʾ 

ʇʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʯʥʦ, ʦʥʣʘʡʥ ʘʙʦ 

ʥʝʬʦʨʤʘʣʴʥʦ. 

ʄʦʥʽʪʦʨʠʥʛ, ʦʮʽʥʢʘ ʪʘ ʟʚʽʪ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 

ʆʮʽʥʶʚʘʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ  ̔ ʟʘʦʭʦʯʝʥʥʷ ʜʦ 

ʧʦʩʪʽʡʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 



90 

ʅʘʚʯʘʥʥʷ ʭʤʘʨʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʧʨʠʩʫʪʥʻ ʚ ʧʝʨʝʣʽʢʫ ʢʫʨʩʽʚ ʧʨʦʚʽʜʥʠʭ 

ʢʣʘʩʠʯʥʠʭ  ̔ʪʝʭʥʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʉʐɸ ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. ʆʜʥʽ ʟ ʥʠʭ 

ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʽʥʰʽ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʦʧʘʥʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺ ʦʜʥʠʭ ʦʩʥʦʚʥʠʤ ʦʙô̒ ʢʪʦʤ 

ʥʘʚʯʘʥʥʷ ʻ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥ,̫ ʚ ʽʥʰʠʭ ï ʨʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ.  

ʅʘʧʨʠʢʣʘʜ, ʫ ɻʘʨʚʘʨʜʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʶʪʴ 

ʟʜʦʙʫʚʘʯʘʤ ʢʫʨʩ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ Microsoft Azureè. ɿʤʽʩʪ ʢʫʨʩʫ 

ʦʭʦʧʣʶʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʰʘʙʣʦʥʠ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʜʦʩʪʫʧʥʠʭ ʽ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʨʽʰʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʶʯʦʚʠʭ 

ʩʢʣʘʜʥʠʢʽʚ ʧʣʘʪʬʦʨʤʠ Microsoft Azure ʷʢ ʧʦʩʣʫʛʘ (PaaS) ʽ ʙʝʟʩʝʨʚʝʨʥʠʭ ʟʘʩʦʙʽʚ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʢʫʨʩʫ ʧʦʣʷʛʘʻ ʚ ʨʦʟʚʠʪʢʫ ʚ ʩʪʫʜʝʥʪʽʚ ʟʜʘʪʥʦʩʪʝʡ  ̔ʩʪʚʦʨʝʥʥʷ 

ʛʦʪʦʚʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʨʦʻʢʪʫʚʘʥʥʷ ʭʤʘʨʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ, ʘʥʘʣʽʟ ʩʪʨʘʪʝʛʽʡ ʨʦʟʛʦʨʪʘʥʥʷ, ʚʽʜʢʘʪʫ, ʪʝʩʪʫʚʘʥʥʷ ʭʤʘʨʠ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ, ʤʦʥʽʪʦʨʠʥʛ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʙʦʾʚ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʥʽʤʢʽʚ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʥʠʭ ʽ ʩʣʫʞʙ ʘʥʘʣʽʟʫ [243]. 

ʋʥʽʚʝʨʩʠʪʝʪ ɹʝʨʢʣʽ ʧʨʦʧʦʥʫʻ ʢʫʨʩ çʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ: ʉʠʩʪʝʤʠè. ʋ 

ʮʴʦʤʫ ʢʫʨʩʽ ʚʠʢʣʘʜʘʯʽ ʦʧʠʩʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʜʠʟʘʡʥ ʥʘʷʚʥʠʭ ʨʦʟʛʦʨʪʘʥʴ, 

ʧʦʩʣʫʛʠ ʪʘ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʚʦʥʠ ʧʨʦʧʦʥʫʶʪʴ, ʘ ʪʘʢʦʞ ʚʠʢʣʠʢʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʧʦʜʦʣʘʪʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʥʘʡʧʦʚʥʽʰʝ ʨʦʟʢʨʠʪʪʷ ʧʦʪʝʥʮʽʘʣʫ ʧʽʜʭʦʜʫ. ʌʦʨʤʘʪ 

ʮʴʦʛʦ ʢʫʨʩʫ ʻ ʧʦʻʜʥʘʥʥʷʤ ʣʝʢʮʽʡ, ʜʠʩʢʫʩʽʡ ʫ ʩʪʠʣʽ ʩʝʤʽʥʘʨʫ ʪʘ ʧʨʝʟʝʥʪʘʮʽʡ 

ʩʪʫʜʝʥʪʽʚ. ʉʪʫʜʝʥʪʠ ʦʧʘʥʦʚʫʶʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ  ̔ʚʠʢʦʥʫʶʪʴ ʧʨʘʢʪʠʯʥʽ 

ʧʨʦʻʢʪʠ [204]. 

ʂʝʤʙʨʠʜʞʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʟʘʧʨʦʰʫʻ ʟʜʦʙʫʚʘʯʽʚ ʚʠʚʯʘʪʠ ʢʫʨʩ çʍʤʘʨʥʽ 

ʦʙʯʠʩʣʝʥʥʷè. ʎʝʡ ʢʫʨʩ ʤʘʻ ʥʘ ʤʝʪʽ ʩʬʦʨʤʫʚʘʪʠ ʚ ʩʪʫʜʝʥʪʽʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʭʦʧʣʶʶʯʠ ʪʘʢʽ ʪʝʤʠ, ʷʢ ʚʽʨʪʫʘʣʽʟʘʮʽʷ, 

ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʢʝʨʫʚʘʥʥʷ ʭʤʘʨʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʭʤʘʨʥʽ ʩʭʦʚʠʱʘ ʪʘ 

ʧʦʧʫʣʷʨʥʽ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʨʦʙʢʫ ʧʦʪʦʢʽʚ ʜʘʥʠʭ. ʆʩʥʦʚʥʫ 

ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʩʝʨʚʝʨʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʧʫʩʢʫ ʝʬʝʢʪʠʚʥʠʭ 
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ʭʤʘʨ, ʘ ʪʘʢʦʞ ʪʦʤʫ, ʷʢ ʭʤʘʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʛʨʘʤʘʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʥʘʜʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʚʠʤʦʛʫ. ʂʫʨʩ ʤʽʩʪʠʪʴ ʧʨʘʢʪʠʯʥʽ ʧʦʩʽʙʥʠʢʠ 

ʟ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʆʩʥʦʚʥʦʶ ʬʦʨʤʦʶ ʦʮʽʥʶʚʘʥʥʷ ʻ 

ʚʠʢʦʥʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ çʭʤʘʨʥʦʛʦè ʢʫʨʩʦʚʦʛʦ ʧʨʦʻʢʪʫ [203]. 

ɺ ʋʥʽʚʝʨʩʠʪʝʪʽ ʍʝʣʴʩʽʥʢʽ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʦʙʨʘʪʠ ʢʫʨʩ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ: Amazon Web Services (AWS)è. ʇʨʘʢʪʠʯʥʠʡ ʢʫʨʩ ʧʨʦ ʪʝ, ʷʢʠʤ ʯʠʥʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Amazon Web Services ʷʢ ʧʣʘʪʬʦʨʤʫ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʊʝʤʠ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʚʯʝʥʥʷ ʪʘʢʠʭ ʾʾ ʩʢʣʘʜʥʠʢʽʚ: IAM, EC2, EBS, ELB, Lambdas, S3, 

RDS, DynamoDB, VPC, Route 53, SQS, SNS, SWF, Elastic Beanstalk, 

CloudFormation, ʱʦ ʻ ʘʥʘʣʦʛʽʯʥʠʤ ʜʦ ʩʝʨʪʠʬʽʢʘʮʽʾ AWS Developer Associate. 

ʂʫʨʩ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʥʦʛʦ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʥʘ 

ʧʣʘʪʬʦʨʤʽ AWS [202]. 

ɭʣʴʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʧʨʦʧʦʥʫʻ ʜʦ ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩ çʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ 

ʪʘ ʤʝʨʝʞʽè. ʋ ʮʴʦʤʫ ʢʫʨʩʽ ʩʪʫʜʝʥʪʠ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʢʨʠʪʠʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʪʝʥʜʝʥʮʽʷʤʠ ʪʘ ʥʦʚʠʤʠ ʚʠʢʣʠʢʘʤʠ ʚ ʜʠʟʘʡʥʽ ʭʤʘʨʠ ʪʘ ʮʝʥʪʨʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ 

ʨʽʟʥʠʭ ʢʦʤʧʨʦʤʽʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʢʝʨʦʚʘʥʦʩʪʽ ʪʘ ʚʘʨʪʦʩʪʽ ʚ 

ʤʝʨʝʞʝʚʠʭ ʨʽʚʥʷʭ ʽ ʘʥʘʣʽʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʚʝʣʠʢʠʭ ʜʘʥʠʭ. ʎʝʡ ʢʫʨʩ ʚʢʣʶʯʘʻ 

ʣʝʢʮʽʾ ʪʘ ʧʨʦʻʢʪʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ [205]. 

ɯʥʰʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʭʤʘʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʻ ʚʠʚʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʠʪʘʥʴ ʫ ʤʝʞʘʭ 

ʧʨʦʻʢʪʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʫ ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ  ̔ ʥʘʚʯʘʣʴʥʠʭ ʮʝʥʪʨʘʭ. ʋ 

ʄʘʩʩʘʯʫʩʝʪʩɹʢʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ (MIT) ʬʫʥʢʮʽʦʥʫʻ ʣʘʙʦʨʘʪʦʨʽʷ 

ʧʘʨʘʣʝʣʴʥʠʭ ʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʋ ʥʽʡ ʚʠʢʣʘʜʘʯʽ ʪʘ ʩʪʫʜʝʥʪʠ 

ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤʘʭ, ʚʠʚʯʘʶʯʠ ʙʘʛʘʪʦʷʜʝʨʥʽ 

ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʙʝʟʧʝʢʫ, ʚʽʨʪʫʘʣʴʥʽ ʤʝʨʝʞʽ, ʤʦʙʽʣʴʥʽ ʦʙʯʠʩʣʝʥʥʷ; ʨʦʟʨʦʙʣʷʶʪʴ 

ʚʣʘʩʥʽ ʤʦʚʠ, ʢʦʤʧʽʣʷʪʦʨʠ ʪʘ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʧʨʘʛʤʘʪʠʯʥʦʛʦ 

ʧʽʜʭʦʜʫ: ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ, ʥʘʜʽʡʥʽ ʪʘ ʨʦʙʦʯʽ ʩʠʩʪʝʤʠ [313]. 

ʋ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (California State 

Polytechnic University, Pomona) ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦ̒ʢʪ, ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʯʝʨʝʟ ʛʘʣʫʟʝʚʠʡ ʧʘʨʪʥʝʨʩʴʢʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʫʥʽʚʝʨʩʠʪʝʪʦʤ 
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 ̔ ʧʨʦʚʽʜʥʠʤʠ ʨʦʟʨʦʙʥʠʢʘʤʠ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ (Microsoft, Avanade, Chef, 

Juniper). ʎʝʥʪʨ ʟʘʡʤʘʻʪʴʩʷ ʨʦʟʛʦʨʪʘʥʥʷʤ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʾ ʧʨʘʢʪʠʢʫʶʯʽ ʬʘʭʽʚʮʽ ʥʘʚʯʘʶʪʴ ʩʪʫʜʝʥʪʽʚ ʨʦʟʨʦʙʣʝʥʥʷ, ʢʦʥʬʽʛʫʨʘʮʽʾ, 

ʚʧʨʦʚʘʜʞʝʥʥ ̫ʪʘ ʩʫʧʨʦʚʦʜʫ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ  ̔ʧʣʘʪʬʦʨʤ [269]. 

ʋʢʨʘʾʥʩʴʢʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʪʘʢʦʞ 

ʧʨʠʜʽʣʷʶʪʴ ʫʚʘʛʫ ʭʤʘʨʥʠʤ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ʚ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç123. ʂʦʤʧôʁ ʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷè ʚʠʟʥʘʯʝʥʦ ʟʜʘʪʥʦʩʪʽ ʬʘʭʽʚʮʷ 

ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʨʦʻʢʪʫʚʘʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʢʦʤʧôʁ ʪʝʨʥʽ ʩʠʩʪʝʤʠ ʟ ʨʽʟʥʦʶ 

ʩʪʨʫʢʪʫʨʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʧʘʨʘʣʝʣʴʥʦʾ ʪʘ 

ʨʦʟʧʦʜʽʣʝʥʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ʂʫʨʩ çʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾè ʚʠʢʣʘʜʘʶʪʴ ʥʘ 

ʬʘʢʫʣʴʪʝʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʂʅʋ ʽʤʝʥʽ ʐʝʚʯʝʥʢʘ. ʋ ʜʠʩʮʠʧʣʽʥʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʙʘʟʦʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ, ʨʦʟʚʠʪʦʢ  ̔ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʪʠʧʦʣʦʛʽʾ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʨʝʩʫʨʩʽʚ 

(ʧʨʠʚʘʪʥʽ, ʧʫʙʣʽʯʥʽ, ʛʽʙʨʠʜʥʽ, ʩʫʩʧʽʣʴʥʽ ʪʦʱʦ), ʤʦʜʝʣ ̔ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ (SAAS, PAAS, IAAS ʪʦʱʦ). ʋ ʩʠʣʘʙʫʩʽ ʢʫʨʩʫ ʧʝʨʝʜʙʘʯʝʥʦ ʦʛʣʷʜ 

ʩʫʯʘʩʥʠʭ ʨʽʰʝʥʴ ʣʽʜʝʨʽʚ ʨʠʥʢʫ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ð Amazon, Microsoft ʪʘ 

Google. ɺʠʩʚʽʪʣʶʶʪʴʩʷ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʤʦʜʝʣʝʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ  ̔

ʨʽʰʝʥʴ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʟʦʢʨʝʤʘ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ɼʣʷ ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʦʨʪʘʥʥʷ ʪʨʘʥʟʘʢʮʽʡʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ ʫ ʭʤʘʨʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʥʠʭ ʛʦʪʦʚʠʭ ʨʽʰʝʥʴ, ʟʘʩʚʦʻʥʥʷ ʧʨʠʡʦʤʽʚ ʾʭ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ [155].  

ʅʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘʢʦʞ ʻ ʘʢʪʫʘʣʴʥʠʤ. ɺ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʋʢʨʘʾʥʠ ʪʘʢʦʞ ʚʠʚʯʘʶʪʴ ʢʫʨʩʠ, 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ. ʇʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʟ̔ 

ʥʠʭ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʚʠʚʯʝʥʥʽ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ Google 

Workspace ʘʙʦ Microsoft 365 [21]. ʋʢʨʘʾʥʩʴʢʽ ɿɺʆ, ʷʢ ʽ ʧʨʦʚʽʜʥʽ ʻʚʨʦʧʝʡʩʴʢʽ 

ʫʥʽʚʝʨʩʠʪʝʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʍʆʉʅ. 

ʈʦʟʨʦʙʣʝʥʥʷʤ ʤʝʪʦʜʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʚ ʧʨʦʮʝʩʽ ʾʭ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʟʘʡʤʘʣʠʩʷ 

ʫʢʨʘʾʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ, ʪʘʢʽ ʷʢ ɺ. ʖ. ɹʠʢʦʚ [14], O. ɻ. ɻʣʘʟʫʥʦʚʘ [253], 
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ʉ. ɻ. ʃʠʪʚʠʥʦʚʘ [47], ʉ. ʆ. ʉʝʤʝʨʽʢʦʚ [305], ʆ. ʇ. ʇʽʥʯʫʢ [112], ʄ. ʇ. ʐʠʰʢʽʥʘ 

[384], O. ʄ. ʉʧʽʨʽʥ [142], ʊ. ɸ. ɺʘʢʘʣʶʢ [21]  ̔ʙʘʛʘʪʦ ʽʥʰʠʭ.  

 

1.4. ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ 

1.4.1. ʇʩʠʭʦʣʦʛʯ̔ʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʥʘʚʯʘʥʥʷ 

ɺʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʻ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʩʝʨʚʽʩʽʚ ʘʜʘʧʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʚʽʨʪʫʘʣʴʥʦʛʦ ʪʘ ʤʦʙʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʛʘʜʘʥʽ ʧʨʦʮʝʩʠ ʯʠʥʷʪʴ ʚʧʣʠʚ 

ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʘ ʜʽʷʣʴʥʽʩʪʴ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ [157]. ʆʜʥʠʤ ʽʟ 

ʥʘʧʨʷʤʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʷ ʻ ʨʦʟʛʦʨʪʘʥʥʷ ʚ ɿɺʆ 

ʍʆʉʅ. ʗʢ ʚʽʜʦʤʦ, ʦʜʥʽʻʶ ʟ ʙʘʟʦʚʠʭ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʻ 

ʪʝʭʥʦʣʦʛʽ ̫ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʚʧʣʠʚ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘ 

ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʊʝʨʤʽʥ çʚʽʨʪʫʘʣʴʥʠʡè ʤʦʞʝ ʚʞʠʚʘʪʠʩʷ ʚ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ, ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʘʭ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʝʯʥʦ ʛʦʚʦʨʠʪʠ ʧʨʦ 

çʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴè ʷʢ ʧʩʠʭʽʯʥʝ ʥʦʚʦʫʪʚʦʨʝʥʥʷ, ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ, 

ʘʫʜʽʦʚʽʟʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʷʢʝ ʬʦʨʤʫʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ, ʟʦʢʨʝʤʘ  ̔ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʽʷʣʴʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʄ. ʃ. ʉʤʫʣʴʩʦʥ ʦʧʠʩʫʻ 

ʚʽʨʪʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʢʦʥʪʝʥʪʫ, ʨʦʟʤʽʱʝʥʦʛʦ ʚ 

ʥ̔ʪʝʨʥʝʪʽ (ʪʦʙʪʦ ʩʪʚʦʨʝʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ), ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʢʫʨʩʽʚ, ʷʢ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʛʨʘʤʘʤ ʩʝʨʝʜʥʽʭ  ̔ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʦʱʦ, ʪʘʢ ʽ çʥʝ 

ʧʨʦʛʨʘʤʥʠʭè, ʚʠʧʘʜʢʦʚʠʭ, ʨʦʟʨʽʟʥʝʥʠʭ, ʪʘʢ ʟʚʘʥʠʭ çʪʨʝʥʽʥʛʦʚʠʭè, ʘ ʪʘʢʦʞ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʥʘ ʩʘʡʪʘʭ ʽʥʰʦʛʦ 

(ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʦʛʦ) ʩʧʨʷʤʫʚʘʥʥʷ ʽ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ [137]. 

ɯʪʘʣʽʡʩʴʢʠʡ ʜʦʩʣʽʜʥʠʢ ʇô̒ ʨʧʘʦʣʦ ɼʦʥʘʪʽ, ʜʦʩʣʽʜʞʫʶʯʠ ʚʧʣʠʚ ʩʫʯʘʩʥʠʭ 
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ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʩʪʦʩʫʥʢʠ ʣʶʜʝʡ, ʧʨʦʧʦʥʫʻ ʢʦʥʮʝʧʮʽʶ ʮʠʬʨʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʘʪʨʠʮʽ, ʫ ʷʢʽʡ ʬʦʨʤʫʶʪʴʩʷ ʧʩʠʭʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʽʜʝʥʪʠʯʥʦʩʪʽ. 

ʅʘʫʢʦʚʝʮʴ ʨʦʟʫʤʽʻ ʾʾ ʷʢ ʩʠʤʚʦʣʴʥʫ (ʟʥʘʢʦʚʫ) ʩʠʩʪʝʤʫ, ʱʦ ʧʨʘʛʥʝ ʟʘʤʽʥʠʪʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʦʥʪʦʣʦʛʽʯʥʽ, ʽʜʝʘʣʴʥʽ, ʤʦʨʘʣʴʥʽ ʪʘ ʽʥʰʽ ʩʠʤʚʦʣʴʥʽ ʤʘʪʨʠʮʽ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʩʫʩʧʽʣʴʩʪʚʘ. ɿ ʢʫʣʴʪʫʨʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʮʠʬʨʦʚʘ ʤʘʪʨʠʮʷ ʻ 

ʛʣʦʙʘʣʽʟʦʚʘʥʠʤ ʩʠʤʚʦʣʽʯʥʠʤ ʢʦʜʦʤ, ʟ ʷʢʦʛʦ ʩʪʚʦʨʶʶʪʴʩʷ ʮʠʬʨʦʚʽ ʘʨʪʝʬʘʢʪʠ. 

ɺʦʥʠ ʩʧʨʷʶʪʴ ʚʠʪʽʩʥʝʥʥʶ ʟʚʠʯʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪ̔ ʣʶʜʠʥʠ ʯʝʨʝʟ 

ʦʧʦʩʝʨʝʜʢʫʚʘʥʥʷ ʤʽʞʣʶʜʩʴʢʠʭ ʩʪʦʩʫʥʢʽʚ ʮʠʬʨʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɿʽ ʩʪʨʫʢʪʫʨʥʦʾ 

ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʮʠʬʨʦʚʘ ʤʘʪʨʠʮʷ ʻ ʢʦʤʧʣʝʢʩʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʥʘʫʢʦʚʠʭ ʟʥʘʥʥʷʭ  ̔ ʪʝʭʥʽʮʽ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʚʽʨʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʦʱʦ). ɿʚʠʯʘʡʥʦ, ʘʨʪʝʬʘʢʪʠ, ʩʪʚʦʨʝʥʽ ʚ ʮʠʬʨʦʚʽʡ 

ʤʘʪʨʠʮʽ, ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʬʦʨʤʠ ʽʥʪʝʣʝʢʪʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰʫ ʯʠ ʤʝʥʰʫ 

ʘʚʪʦʥʦʤʥʽʩʪʴ [228]. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʮʠʬʨʦʚʽʡ ʤʘʪʨʠʮʽ ʻ 

ʯʘʩʪʠʥʦʶ ʢʫʣʴʪʫʨʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʾʾ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʧʠʩʫʻʪʴʩʷ ʚ ʩʦʮʽʘʣʴʥʽ 

ʩʪʨʫʢʪʫʨʠ, ʟʘʡʤʘʶʯʠ ʧʦʟʠʮʽʾ, ʷʢʽ ʻ ʚʫʟʣʘʤʠ ʚ ʤʝʨʝʞʘʭ. ɼʦʩʣʽʜʥʠʢ ʥʘʛʦʣʦʰʫʻ, ʱʦ 

ʩʠʤʚʦʣʽʯʥʠʡ ʢʦʜ ʚʽʜʽʛʨʘʻ ʛʦʣʦʚʥʫ ʘʙʦ ʜʦʤʽʥʫʶʯʫ ʨʦʣʴ ʫ ʢʫʣʴʪʫʨʥʽʡ ʩʠʩʪʝʤʽ 

ʩʫʩʧʽʣʴʩʪʚʘ; ʤʘʪʨʠʮʷ ʻ ʧʦʯʘʪʢʦʚʦ  ʁ ʪʦʯʢʦ  ʁ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʯʝʨʝʟ 

ʚʽʜʢʨʠʪʪʷ ʪʘ ʚʠʥʘʭʦʜʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʟʛʦʜʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ. 

ʑʦʜʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ, ʪʦ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʜʘʁʪʴ ʟʤʦʛʫ 

ʤʦʜʝʣʶʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʦʙô̒ ʢʪʽʚ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʆʩʢʽʣʴʢʠ ʧʨʦʧʦʥʦʚʘʥʽ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʢʣʘʜʥʠʢʠ ʍʆʉʅ 

ʧʨʠʟʥʘʯʝʥ ̔ ʜʣʷ ʚʠʚʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ, ʪʦ ʚ ʦʩʚʽʪʥʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

çʚ̔ʨʪʫʘʣʴʥʠʡè ʦʟʥʘʯʘʻ ʦʙô̒ ʢʪ ʧʽʟʥʘʥʥʷ, ʷʢʠʡ ʥʝ ʽʩʥʫʻ ʚ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ, ʧʨʦʪʝ 

ʚʦʣʦʜʽʻ ʧʨʘʢʪʠʯʥʦ ʚʩʽʤʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʦʙô̒ ʢʪʘ. ɺʽʨʪʫʘʣʴʥʠʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʤʧôʁ ʪʝʨ, ʤʝʨʝʞʘ, ʜʠʩʢ, ʧʨʠʥʪʝʨ ʪʦʱʦ. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʚʝʜʽʥʢʠ ʽʥʜʠʚʽʜʘ ʫ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʚʝʨʪʘʶʪʴ 

ʪʘʢʽ [429]: 

¶ ʉʦʮʽʘʣʴʥʘ (ʥʘʚʯʘʣʴʥʘ) ʜʽʷ ʘʙʦ ʾʾ ʫʥʠʢʥʝʥʥʷ ʷʢ ʩʭʠʣʴʥʽʩʪʴ ʽʥʜʠʚʽʜʘ ʫʭʠʣʷʪʠʩʷ 
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ʯʠ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʧʝʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

¶ ʆʮʽʥʢʘ ʽʥʰʦʛʦ ʽʥʜʠʚʽʜʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʚʥʫʪʨʽʰʥʻ ʩʪʘʚʣʝʥʥʷ, ʜʫʤʢʠ ʯʠ 

ʫʧʝʨʝʜʞʝʥʥʷ ʣʶʜʠʥʠ ʱʦʜʦ ʽʥʰʦʾ ʦʩʦʙʠ. ʋ ʮʠʭ ʩʮʝʥʘʨʽʷʭ ʥʝʚʝʨʙʘʣʴʥʘ 

ʧʦʚʝʜʽʥʢʘ ʟʘʟʚʠʯʘʡ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʥʝʷʚʥʘ ʤʽʨʘ ʮʠʭ ʦʮʽʥʦʢ. ʎʠʬʨʦʚʽ ʟʘʩʦʙʠ 

ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʤʽʞʦʩʦʙʠʩʪʽʩʥʫ ʜʠʩʪʘʥʮʽʶ ʷʢ ʥʝʷʚʥʠʡ ʧʦʢʘʟʥʠʢ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ. 

¶ ɿʘʣʫʯʝʥʽʩʪʴ ʽ ʫʚʘʛʘ. ɹʽʣʴʰʽʩʪʴ ʥʘʷʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʚʘʛʠ ʪʘ ʟʘʣʫʯʝʥʦʩʪʽ 

ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʫʯʘʩʥʠʢʘʤʠ ʟʘʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʘʙʦ ʜʦʩʚʽʜ, ʷʢʠʡ 

ʚʦʥʠ ʩʘʤʽ ʦʮʽʥʶʶʪʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʩʮʝʥʘʨʽʶ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʝʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʫʚʘʛʠ ʪʘ ʟʘʣʫʯʝʥʥʷ ʜʣʷ ʢʨʘʱʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʾʭʥʽʭ ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʨʦʷʚʽʚ. 

ʉʢʣʘʜʥʠʢʠ ʍʆʉʅ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʙʝʟʧʝʨʝʨʚʥʠʡ ʢʦʥʪʠʥʫʫʤ 

ʥʘʚʯʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ, ʩʧʨʦʻʢʪʦʚʘʥʠʭ ʪʘʢ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʢʦʥʪʠʥʫʫʤʫ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʩʪʫʜʝʥʪʘ [40]. 

ʗʢ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ, ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʚʯʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʠʤ ʧʦʰʫʢʦʤ, 

ʢʦʥʩʪʨʫʶʚʘʥʥʷʤ ʚʣʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ 

ʪʨʘʻʢʪʦʨʽʾ, ʩʘʤʦʩʪʽʡʥʦʶ ʧʦʩʪʘʥʦʚʢʦʶ ʟʘʜʘʯ, ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ, ʧʝʨʝʙʠʨʘʥʥʷʤ ʥʘ 

ʩʝʙʝ ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ʚʣʘʩʥʦʶ ʜʽʷʣʴʥʽʩʪʶ [40]. ɿʘʟʚʠʯʘʡ ʫ ʭʤʘʨʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʷʭ ʷʢ ʩʢʣʘʜʥʠʢʘʭ ʍʆʉʅ ʚʽʜʦʤʦʩʪʽ ʟ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʦʢʨʝʤʠʭ ʬʘʢʪʘʭ, ʘ ʪʦʤʫ ʦʙʤʝʞʝʥʽ ʥʘʙʦʨʦʤ ʟʘʟʜʘʣʝʛʽʜʴ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʇʨʦʪʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʥʘʜʘʻ ʫʥʽʢʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  

ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʧʦʩʝʨʝʜʢʦʚʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʥʦʚʠʤʠ ʟʥʘʢʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ  ̔ ʟʘʩʦʙʘʤʠ. ʋ 

ʚʠʧʘʜʢʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʝ çʧʝʨʝʦʧʦʩʝʨʝʜʢʫʚʘʥʥʷè ʜʽʷʣʴʥʦʩʪʽ ʚʞʝ 
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ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʤʦʞʣʠʚʘ ʷʢ ʚʪʨʘʪʘ 

ʧʨʝʜʤʝʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ  ̔ ʩʧʦʪʚʦʨʝʥʥʷ ʾʾ ʟʤʽʩʪʫ. ɿʦʢʨʝʤʘ, ʫ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʨʦʟʤʝʞʫʚʘʥʥʷ 

ʚʽʨʪʫʘʣʴʥʠʭ  ̔ ʨʝʘʣʴʥʠʭ ʟʘʩʦʙʽʚ (ʢʦʤʧôʁ ʪʝʨʽʚ, ʩʠʩʪʝʤ, ʤʝʨʝʞ). ʗʢ ʩʚʽʜʯʠʪʴ 

ʜʦʩʚʽʜ, ʷʢʱʦ ʚ ʩʪʫʜʝʥʪʽʚ  ̒ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʢʦʤʧôʁ ʪʝʨʘ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ ʧʨʦʪʦʢʦʣʠ ʘʙʦ ʯʝʨʝʟ ʚʝʙ̔ʥʪʝʨʬʝʡʩ ʚʽʨʪʫʘʣʴʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ, ʚʦʥʠ ʤʘʡʞʝ ʟʘʚʞʜʠ ʦʙʠʨʘʶʪʴ ʦʩʪʘʥʥʽʡ ʩʧʦʩʽʙ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʥʘʚʯʘʥʥʽ, ʷʢʝ ʦʧʦʩʝʨʝʜʢʦʚʘʥʝ ʟʘʩʦʙʘʤʠ 

ʚʽʨʪʫʘʣʴʥʠʭ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ,  ̒ ʙʨʘʢ ʯʘʩʫ, ʪʝʭʥʽʯʥʽ ʥʝʧʦʨʦʟʫʤʽʥʥʷ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ. ɰʭ ʧʦʜʦʣʘʥʥʷ ʤʦʞʣʠʚʝ ʟʘʚʜʷʢʠ 

ʚʨʘʭʫʚʘʥʥʶ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ; ʨʽʚʥʷ 

ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ; ʜʠʥʘʤʽʢʠ ʬʦʨʤʫʚʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʩʧʦʩʦʙʽʚ 

ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ ʧʝʚʥʦʛʦ ʢʣʘʩʫ; ʨʽʚʥʷ ʤʦʪʠʚʘʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ 

ʥʘʚʯʘʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʩʶʜʥʦʩʪʽ ʪʘ ʚʽʜʢʨʠʪʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʩʝʨʚʽʩʘʤʠ ʍʆʉʅ, ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʦʚʦʣʝʥʥ ̫ʯʠʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʪʨʝʙ ʩʪʫʜʝʥʪʘ, 

ʟʦʢʨʝʤʘ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʴ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ). ʋ ʧʨʦʻʢʪʦʚʘʥʠʭ ʥʘʤʠ ʍʆʉʅ 

ʟʘʧʨʦʚʘʜʞʫʻʪʴʩʷ ʻʜʠʥʘ ʩʠʩʪʝʤʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʷʢʘ ʤʘʻ ʚʧʣʠʚ ʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ 

ʦʩʦʙʠʩʪʦʩʪʽ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʚʟʘʻʤʦʜʽʾ ʚ ʥ̔ʪʝʨʥʝʪʽ, ʫ ʚʽʨʪʫʘʣʴʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦʶ  ̒ ʘʥʦʥʽʤʥʽʩʪʴ, ʧʨʦʪʝ ʡʤʦʚʽʨʥʘ ʧʨʦʩʪʦʨʦʚʘ 

ʥʝʣʦʢʘʣʽʟʦʚʘʥʽʩʪʴ ʚʟʘʻʤʦʜʽʡ, ʘ ʦʪʞʝ,  ̔ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʣʘʩʥʦʛʦ çʗè-

ʦʙʨʘʟʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʛʘʣʦʤ ʪʘ ʩʝʨʚʽʩʽʚ ʍʆʉʅ ʟʦʢʨʝʤʘ ʤʘʻ 

ʯʠʤʘʣʦ ʧʦʟʠʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʠʤʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʤʠʩʣʝʥʥʻʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʚʠʪʦʢ ʣʦʛʽʯʥʦʛʦ, ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ, ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ 

ʪʘ ʦʧʝʨʘʮʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ, ʚʠʢʦʥʫʶʯʠ ʟʘʚʜʘʥʥʷ ʫ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʩʪʫʜʝʥʪ ʤʘʻ ʩʧʦʯʘʪʢʫ ʦʩʤʠʩʣʠʪʠ ʡʦʛʦ, ʩʢʣʘʩʪʠ 

ʘʣʛʦʨʠʪʤ  ̔ ʪʠʤ ʩʘʤʠʤ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʧʨʦʮʝʩ ʨʦʟʚô̫ ʟʘʥʥʷ. ʇʦʟʠʪʠʚʥʠʤʠ 
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ʥʘʩʣʽʜʢʘʤʠ ʪʘʢʦʞ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʨʦʟʚʠʪʦʢ ʩʧʨʠʡʤʘʥʥʷ ʪʘ ʧʘʤô̫ ʪʽ. ʆʩʥʦʚʥʠʤ 

ʧʦʟʠʪʠʚʥʠʤ ʯʠʥʥʠʢʦʤ ʚʚʘʞʘʻʤʦ ʬʦʨʤʫʚʘʥʥʷ ʚ ʩʪʫʜʝʥʪʽʚ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ 

ʜʦ ʧʽʟʥʘʥʥʷ, ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤʠ ̔ ʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

1.4.2. ʉʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʷʢ ʦʩʥʦʚʘ ʚʟʘ̒ ʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ 

ɿʘ ʫʤʦʚ ʨʝʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʩʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʝʨʩʧʝʢʪʠʚ 

ʧʽʜʚʠʱʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʠʭ ʬʘʭʽʚʮʽʚ ʚʠʜʽʣʷʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ʮʠʚʽʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ ʧʨʦʮʝʩ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʩʪʨʽʤʢʽ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ 

ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʪʘ 

ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʟʫʤʦʚʣʶʶʪʴ ʧʦʰʫʢʠ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʬʦʨʤʘʮʽʡ ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ. ɿʘʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚô̫ ʟʘʥʥʷʭ ʩʫʯʘʩʥʠʭ ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ 

ʧʨʦʙʣʝʤ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ 

ʜʦ ʘʜʘʧʪʘʮʽʾ ʪʘ ʤʦʙʽʣʴʥʦʩʪʽ ʚ ʤʽʥʣʠʚʠʭ ʫʤʦʚʘʭ ʞʠʪʪʷ, ʥʘʣʘʰʪʦʚʘʥʦʾ ʥʘ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʡ ʧʽʜʚʠʱʝʥʥʷ ʚʣʘʩʥʦʛʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʟʫʤʦʚʣʝʥʝ 

ʩʪʘʥʦʚʣʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʝ ʧʦʚô̫ ʟʫʶʪʴ ʟ ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤ 

ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʥʦʚʦʾ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ 

ʩʫʩʧʽʣʴʩʪʚʘ ʟʥʘʥʴ, ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʷʢʦʾ ʻ ʦʩʦʙʠʩʪʽʩʥʠʡ ʽ ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ, 

ʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʷ ʜʦ ʫʩʧʽʰʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ 

ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ ʟʤʽʥ. ʅʘ ʜʫʤʢʫ ɺ. ʂʨʝʤʝʥʷ, ʩʘʤʝ ʚʽʜʢʨʠʪʽ ʤʦʜʝʣʽ ʦʩʚʽʪʠ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʽʜʢʨʠʪʽʩʪʴ ʥʦʚʦʤʫ; çʽʥʪʝʛʨʘʮʽʶ ʚʩʽʭ ʩʧʦʩʦʙʽʚ ʦʩʚʦʻʥʥʷ ʣʶʜʠʥʦʶ 

ʩʚʽʪʫ; ʨʦʟʚʠʪʦʢ ʽ ʚʢʣʶʯʝʥʥʷ ʚ ʧʨʦʮʝʩʠ ʦʩʚʽʪʠ ʩʠʥʝʨʛʝʪʠʯʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ 

ʚʽʜʢʨʠʪʽʩʪʴ ʩʚʽʪʫ, ʮʽʣʽʩʥʽʩʪʴ ʽ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʣʶʜʠʥʠ, ʧʨʠʨʦʜʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ; 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʩʚʽʪʦʛʣʷʜʥʠʭ ʽ ʩʤʠʩʣʦʚʠʭ ʤʦʜʝʣʝʡ; ʚʽʣʴʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʽʟʥʠʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʚʽʜʽʛʨʘʶʪʴ ʥʝ ʤʝʥʰʫ ʨʦʣʴ ʚ ʦʩʚʽʪʽ, ʥʽʞ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩè [42]. 

ʇʦʰʠʨʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʥʘʡʦʯʝʚʠʜʥʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʪʦʤʫ, 

ʱʦ ʚʠʤʦʛʠ ʚʽʜʢʨʠʪʦʩʪʽ ʩʪʘʶʪʴ ʩʪʘʥʜʘʨʪʦʤ ʜʽʷʣʴʥʦʩʪʽ ʦʢʨʝʤʠʭ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʽ 

ʮʽʣʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ. ɿʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ  ̔
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ʮʽʣʽʩʥʠʭ ʢʫʨʩʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʶʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʦʢʨʝʤ ̔ ʘʚʪʦʨʠ, ʪʘʢ ʽ 

ʘʚʪʦʨʩʴʢ ̔ ʢʦʣʝʢʪʠʚʠ ʦʩʚʽʪʷʥ, ʨʦʟʤʽʱʝʥʦ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʘʭ. ɸʢʪʫʘʣʽʟʘʮʽʷ ʚʟʘʻʤʦʜʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʘʻ 

ʟʤʦʛʫ ʚʠʚʝʩʪʠ ʦʩʚʽʪʫ ʥʘ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʪʚʦʨʯʦʩʪʽ ʪʘ 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʩʧʽʚʧʨʘʮʽ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. ʅʘ ʮʴʦʤʫ 

ʥʘʛʦʣʦʰʫʶʪʴ ʜʦʩʣʽʜʥʠʢʠ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ɺ. ɹʠʢʦʚ, ɺ. ʂʨʝʤ̔ʥɹ, 

ʄ. ʃʝʱʝʥʢʦ, ʊ. ɯʽʡʦʘ, ɺ. ʂʫʤʘʨ, ɺ. ʂʫʭʘʨʝʥʢʦ, ʂ. ʃʽʥʯ, ʆ. ʆʚʯʘʨʫʢ, ɸ. ʗʮʠʰʠʥ 

ʪʘ ʙʘʛʘʪʦ ʽʥhʠʭ. ʇʨʦʙʣʝʤʠ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʩʠʩʪʝʤʽ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʜʦʩʣʽʜʞʝʥʦ ʚ ʧʨʘʮʷʭ ʄ. ɾʘʣʜʘʢʘ, ʖ. ʈʘʤʩʴʢʦʛʦ, 

ʄ. ʈʘʬʘʣʴʩʴʢʦʾ, ʉ. ʉʝʤʝʨʽʢʦʚʘ ʪʘ ʽʥ. ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ 

ʜʦʨʦʩʣʠʭ ʨʦʟʢʨʠʪʦ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʉ. ʇʨʠʡʤʠ, ɺ. ʉʦʢʦʣʦʚʘ, ɸ. ʄʠʱʠʰʝʥʘ ʪʘ ʽʥ. 

ɺʩʪʘʥʦʚʣʝʥʥʶ ʾʾ ʨʦʣʽ ʚ ʩʫʩʧʽʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʨʠʩʚʷʯʝʥʦ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʆ. ʂʦʨʞʠʣʦʚʦʾ, ʆ. ʂʦʨʦʣʝʚʦʾ, ɹ. ʐʫʥʝʚʠʯʘ ʪʘ ʽʥ.  

ʋ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʢʨʠʪʦʾ 

ʦʩʚʽʪʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ɿɺʆ ʚʘʞʣʠʚʦ ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʥʘ ʧʦʣʦʞʝʥʥʷ 

ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʝʨʝʭʽʜ ʚʽʜ ʟʘʢʨʠʪʦʾ ʜʦ ʚʽʜʢʨʠʪʦʾ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ.  

ʋ ʪʣʫʤʘʯʝʥʥʽ ʧʦʥʷʪʪʷ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʧʝʨʝʚʘʞʥʠʤ ʻ ʨʦʟʫʤʽʥʥʷ, ʱʦ 

ʨʦʟʢʨʠʚʘʻ ʥʘʩʘʤʧʝʨʝʜ ʾʾ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʩʢʣʘʜʥʠʢʠ. ʆʜʥʘ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʠʤʦʛ ʜʦ ʦʩʚʽʪʠ ï ʮʝ ʡʪʠ ʚ ʥʦʛʫ ʟ ʯʘʩʦʤ, ʥʝ ʣʠʰʝ ʥʝ ʚʽʜʩʪʘʚʘʪʠ 

ʚʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʘ ʡ ʦʨʛʘʥʽʯʥʦ ʚʢʣʠʥʶʚʘʪʠʩ ɹʫ ʡʦʛʦ 

ʭʽʜ, ʚʽʜʧʦʚʽʜʘʪʠ ʡʦʛʦ ʚʠʤʦʛʘʤ  ̔ʚʠʤʦʛʘʤ ʥʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ [132].  

ʄ. ʇ. ʃʝʱʝʥʢʦ, ɸ. ɺ. ʗʮʠʱʠʥ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʚʽʜʢʨʠʪʘ ʦʩʚʽʪʘ ʻ 

ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʦʧʦʤʘʛʘʻ ʧʦʜʦʣʘʪʠ 

ʪʨʘʜʠʮʽʡʥʫ ʦʨʽʻʥʪʘʮʽʶ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʥʘ ʝʥʮʠʢʣʦʧʝʜʠʯʥʽʩʪʴ ʦʩʚʽʪʠ, ʟʘʡʚʫ 

ʧʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʽ ʬʘʢʪʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ 

ʧʦʚô̫ ʟʘʥʠʤ ʟ̔ ʩʫʯʘʩʥʠʤʠ ʟʘʧʠʪʘʤʠ ʡ ʧʦʪʨʝʙʘʤʠ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ [45]. 

ʇʨʦʪʝ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʦʨʦʜʞʫʻ ʩʚʦʾ ʧʨʦʙʣʝʤʠ, ʽ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʽ, ʘ ʡ 

ʧʩʠʭʦʣʦʛʽʯʥʽ, ʩʦʮʽʘʣʴʥʽ, ʧʦʣʽʪʠʯʥʽ. ɼʣʷ ʾʭ ʨʦʟʚô̫ ʟʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ʮʽʣʽʩʥʝ 

ʬʽʣʦʩʦʬʩʴʢʝ ʾʭ ʦʩʤʠʩʣʝʥʥʷ, ʧʦʪʨʽʙʥʦ ʥʝ ʪʽʣʴʢʠ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʪʘʥʦʚʣʝʥʥʷ 
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çʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘè, ʘ ʧʝʨʝʜʫʩʽʤ ʧʦʟʙʫʪʠʩʷ ʪʘʢ ʟʚʘʥʦʛʦ 

çʪʝʭʥʦʢʨʘʪʠʯʥʦʛʦè ʤʠʩʣʝʥʥʷ [123]. ʅʦʚʘ ʤʦʜʝʣʴ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʡʦʛʦ ʢʫʣʴʪʫʨʫ ʡ ʧʦʪʨʝʙʠ. ʋ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʚʽʜʢʨʠʪʦʾ ʪʘ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. 

ʅʠʥʽ ʩʫʩʧʽʣʴʩʪʚʦ ʘʩʦʮʽʶʻ ʚʽʜʢʨʠʪʫ ʦʩʚʽʪʫ ʟ ʧʦʣʽʪʠʢʦʶ çʚʽʜʢʨʠʪʠʭ ʜʚʝʨʝʡè, 

ʚʩʪʫʧʦʤ ʙʝʟ ʢʦʥʢʫʨʩʫ ʪʘ ʧʝʨʝʚʘʞʥʦ ʜʠʩʪʘʥʮʽʡʥʠʤ ʥʘʚʯʘʥʥʷʤ, ʤʦʞʣʠʚʽʩʪʶ 

ʦʪʨʠʤʘʥʥʷ ʦʩʚʽʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ, ʚʠʙʦʨʫ ʚʠʢʣʘʜʘʯʽʚ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ ʨʦʟʫʤʽʻ.  

ʋ ʢʦʣʝʢʪʠʚʥʽʡ ʤʦʥʦʛʨʘʬʽʾ çɺʽʜʢʨʠʪʘ ʦʩʚʽʪʘ. ʂʦʣʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʠ 

ʯʝʨʝʟ ʚʽʜʢʨʠʪʽ ʪʝʭʥʦʣʦʛʽʾ, ʚʽʜʢʨʠʪʠʡ ʢʦʥʪʝʥʪ ʽ ʚʽʜʢʨʠʪʽ ʟʥʘʥʥʷè [271] ʟʘʟʥʘʯʝʥʦ, 

ʱʦ ʥʝ ʩʣʽʜ ʦʪʦʪʦʞʥʶʚʘʪʠ ʚʽʜʢʨʠʪʫ ʦʩʚʽʪʫ ʟ ʜʠʩʪʘʥʮʽʡʥʦʶ ʘʙʦ ʥʘʟʠʚʘʪʠ ʾʾ 

çʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʦʩʚʽʪʦʶè, ʷʢʫ ʧʨʦʚʘʜʪ̫ʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʽ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ. ɸʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʝ ʚʘʨʪʦ ʟʚʦʜʠʪʠ ʚʽʜʢʨʠʪʫ ʦʩʚʽʪʫ 

ʣʠʰʝ ʜʦ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʽ ʦʩʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʩʢʽʣʴʢʠ 

ʚʽʜʢʨʠʪʘ ʦʩʚʽʪʘ ʤʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʾʾ ʚʠʟʥʘʯʘʣʴʥʽ ʨʠʩʠ ʛʨʫʧʫʶʪʴʩʷ 

ʥʘʚʢʦʣʦ ʧʦʥʷʪʴ ʥʘʦʯʥʦʩʪʽ, ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʩʧʽʣʴʥʦʛʦ ʪʚʦʨʝʥʥʷ ʮʽʣʝʡ ʽ 

ʤʦʜʝʣʝʡ ʪʘ ʙʝʟʧʝʨʝʰʢʦʜʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ. ʆʪʞʝ, ʚʽʜʢʨʠʪʘ ʦʩʚʽʪʘ ʨʝʘʣʽʟʫʻ 

ʧʝʚʥʫ ʧʘʨʘʜʠʛʤʫ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʠʥʮʠʧʠ ʜʦʩʪʫʧʥʦʩʪʽ, ʦʩʦʙʠʩʪʦʛʦ 

ʚʠʙʦʨʫ, ʩʚʦʙʦʜʠ ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ, ʩʚʦʙʦʜʠ ʫ ʚʠʙʦʨʽ ʤʽʩʮʷ ʡ ʪʝʨʤʽʥʽʚ 

ʥʘʚʯʘʥʥʷ. 

ʆʩʥʦʚʥʠʤʠ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʉ. ʇʨʠʡʤʘ ʚʠʟʥʘʯʘʻ ʪʘʢʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʢʘʪʝʛʦʨʽʾ ʷʢ ʚʽʜʢʨʠʪʽʩʪʴ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʩʚʦʙʦʜʫ ʚʠʙʦʨʫ ʪʘ 

ʽʥʬʦʨʤʘʮʽʶ [113]. 

ɺ. ʖ. ɹʠʢʦʚ ʟʘʟʥʘʯʘʻ, ʱʦ ʚʽʜʢʨʠʪʘ ʦʩʚʽʪʘ ʧʦʢʣʠʢʘʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʘʚʘ 

ʣʶʜʠʥʠ ʥʘ ʷʢʽʩʥʫ ʦʩʚʽʪʫ ʡ ʚʽʣʴʥʝ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʧʘʨʘʜʠʛʤʠ ʬʦʨʤʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʩʫʯʘʩʥʠʭ ʮʽʣʝʡ ʦʩʚʽʪʠ, 

ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʟʚʠʪʦʢ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʩʪʝʤ (ʧʝʨʝʜʫʩʽʤ 
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ʦʩʫʯʘʩʥʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʤʘʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ), ʘ ʪʘʢʦʞ 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʢʨʠʪʦʶ ʦʩʚʽʪʦʶ ʥʘ ʚʩʽʭ ʾʾ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʨʽʚʥʷʭ. ɺʽʜʢʨʠʪʘ ʦʩʚʽʪʘ ï ʮʝ ʚʦʜʥʦʯʘʩ ʩʪʨʘʪʝʛʽʷ ʡ ʪʘʢʪʠʢʘ ʚʽʜʥʦʩʠʥ ʪʘ ʚʟʘʻʤʦʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʚʠʨʦʙʥʠʢʽʚ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʚ ʫʤʦʚʘʭ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʚʽʣʴʥʦʛʦ 

ʮʠʚʽʣʽʟʘʮʽʡʥʦʛʦ ʚʠʙʦʨʫ ʧʨʽʦʨʠʪʝʪʽʚ ʽ ʜʽʡ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ ʚʽʜʢʨʠʪʽʩʪʴ ʷʢ 

ʧʨʠʥʮʠʧ ʛʘʨʤʦʥʽʟʘʮʽʾ ʢʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ [15]. 

ʊʦʨʫ ɯʽʡʦʩʽ, ʪʘ ʄ. ʉ. ɺʽʜʞʘʡ ʂʫʤʘʨ ʫ ʬʝʥʦʤʝʥʽ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ 

ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʜʦʩʪʫʧʥʦʩʪʽ, ʤʦʞʣʠʚʦʩʪʷʭ ʚʠʙʦʨʫ ʪʘ ʩʪʫʧʝʥʷʭ 

ʛʥʫʯʢʦʩʪʽ. ʂʣʶʯʦʚʠʤ ʧʨʠʥʮʠʧʦʤ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʻ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʽʩʪʦʪʥʦ 

ʧʦʣʽʧʰʠʪʠ ʦʩʚʽʪʫ ʤʦʞʥʘ ʥʝ ʣʠʰʝ ʟʘʚʜʷʢʠ çʟʨʦʩʪʘʥʥʶ ʜʦʩʪʫʧʥʦʩʪʽ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʽʚ ʽ ʟʘʩʦʙʽʚè,  ̔ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦʚʽʜʥʠʤ ʻ çʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʝʢʪʠʚʥʦʛʦ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʨʦʟʫʤʫ ʦʩʚʽʪʥʴʦʾ ʩʧʽʣʴʥʦʪʠè [271]. 

ʋ ʩʠʩʪʝʤʽ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʟʥʘʯʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʧʨʦʮʝʩʘʤ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, 

ʷʢʽ ʻ ʧʨʝʜʤʝʪʦʤ ʩʠʥʝʨʛʝʪʠʢʠ. ʉʘʤʝ ʽʜʝʾ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʥʝʣʽʥʽʡʥʦʩʪʽ, 

ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʦʩʪʽ, ʥʝʟʚʦʨʦʪʥʦʩʪʽ ʚ ʨʦʟʚʠʪʢʫ, ʛʣʠʙʠʥʥʦʛʦ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʭʘʦʩʫ ʪʘ 

ʧʦʨʷʜʢʫ (ʚʠʧʘʜʢʦʚʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ) ʻ ʦʩʥʦʚʦʶ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʆʩʚʽʪʘ ʷʢ ʩʦʮʽʘʣʴʥʘ ʩʠʩʪʝʤʘ ʪʘ ʩʫʩʧʽʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʚʠʷʚʣʷʻ ʚʽʜʢʨʠʪʽʩʪʴ  ̔

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʶ. ʅʘ ʝʪʘʧʽ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʫʙô̒ ʢʪ-ʩʫʙô̒ ʢʪʥʦʤʫ ʩʪʘʥ ̔

ʽʥʪʝʛʨʘʮʽʾ ʚʯʠʪʝʣʷ ʪʘ ʫʯʥʷ (ʚʯʠʪʝʣʴ ʪʘ ʫʯʝʥʴ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʨʽʚʥʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʱʦʜʦ ʩ̔ʪʠʥʠ), ʧʨʦʮʝʩ ʧʝʨʝʜʘʚʘʥʥʷ ʟʥʘʥʴ ʽʥʽʮʽʶʻʪʴʩʷ ʷʢ ʨʦʟʢʨʠʪʪʷ ʫʯʥʷʤ ʩʘʤʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘʨʦʜʞʝʥʥʷ ʟʥʘʥʥʷ [25]. 

ɺʠʚʯʘʶʯʠ ʧʠʪʘʥʥʷ ʩʪʘʥʦʚʣʝʥʥʷ ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʩʚʽʪʠ, ʟʛʘʜʘʥʽ 

ʜʦʩʣʽʜʥʠʢʠ ʜʦʭʦʜʷʪʴ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʥʘ ʩʠʥʝʨʛʝʪʠʯʥʽʡ ʧʘʨʘʜʠʛʤʽ 

çʚʽʜʢʨʠʪʘ ʤʦʜʝʣʴè ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ: 

¶ ʽʥʪʝʛʨʘʮʽʶ ʩʧʦʩʦʙʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʪʫ; 

¶ ʨʦʟʚʠʪʦʢ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫʷʚʣʝʥʴ ʧʨʦ ʚʽʜʢʨʠʪʽʩʪʴ ʩʚʽʪʫ, 

ʮʽʣʽʩʥʽʩʪʴ ʪʘ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʣʶʜʠʥʠ, ʧʨʠʨʦʜʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ; 
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¶ ʚʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʦʩʦʙʠʩʪʽʩʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ; 

¶ ʧʦʩʪʽʡʥʠʡ ʧʦʰʫʢ ʪʘ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ 

ʦʨʽʻʥʪʠʨʽʚ ʪʘ ʮʽʣʝʡ; 

¶ ʟʤʽʥʫ ʨʦʣʽ ʚʠʢʣʘʜʘʯʘ: ʧʝʨʝʭʽʜ ʜʦ ʩʧʽʣʴʥʠʭ ʜʽʡ ʫ ʥʦʚʠʭ, ʥʝʪʨʠʚʽʘʣʴʥʠʭ, 

ʩʠʪʫʘʮʽʷʭ ʫ ʚʽʜʢʨʠʪʦʤʫ ʩʚʽʪʽ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʪʝʦʨʽʶ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ, ʥʘʫʢʦʚʮʽ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ 

ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʩʠʩʪʝʤ, ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ 

ʚʟʘʻʤʦʜʽʾ ʪʘ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ 

ʩʠʩʪʝʤʘ ʥʝ ʧʨʦʩʪʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʡ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ 

ʫʪʚʦʨʝʥʥʷʤ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɿʛʽʜʥʦ ʽʟ ʩʠʥʝʨʛʝʪʠʯʥʠʤ ʧʽʜʭʦʜʦʤ ʨʦʟʚʠʪʦʢ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʧʨʦʭʦʜʠʪʴ 

ʚʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ ʝʪʘʧʽʚ: 

1. ʈʦʟʚʠʪʦʢ ʥʝʩʪʽʡʢʦʩʪʽ. ʋʩʪʘʣʝʥʽ ʚʟʘʻʤʦʜʽʾ ʫ ʚʽʜʢʨʠʪʦʤʫ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʩʪʦʨʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʪʘ ʢʫʣʴʪʫʨʥʠʤ ʚʠʢʣʠʢʘʤ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʥʝʩʪʽʡʢʦʩʪʽ, ʧʦʷʚʽ ʦʩʚʽʪʥʽʭ ʥʦʚʘʮʽʡ, ʥʘʢʦʧʠʯʝʥʥʷ ʨʽʟʥʠʭ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʥʘʢʦʧʠʯʝʥʥʷ ʷʢʠʭ ʤʘʻ ʥʘʩʣʽʜʢʦʤ ʤʦʜʠʬʽʢʘʮʽʾ ʫʩʪʘʣʝʥʠʭ 

ʩʪʦʩʫʥʢʽʚ ʤʽʞ ʩʫʙô̒ ʢʪʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

2. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ, ʟʨʦʩʪʘʥʥʷ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ, ʧʦʯʘʪʦʢ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʇʝʚʥʦʶ ʤʽʨʦʶ ʟʤʝʥʰʫʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʟô̫ ʚʣʷʶʪʴʩʷ ʩʪʽʡʢʽ ʬʦʨʤʠ ʥʦʚʠʭ 

ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʩʫʙô̒ ʢʪʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʝʨʝʜʫʤʦʚʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ. ɿʘʛʘʣʦʤ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʙʽʨ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʩʭʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ. 

3. ɼʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʾ ʤʝʞʽ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ, ʧʝʨʽʦʜ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ. ʋ 

ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʦʥʪʘʥʥʝ ʧʽʜʚʠʱʝʥʥʷ ʤʽʨʠ ʾʾ 

ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʘʞʣʠʚʦ ʟʙʝʨʝʛʪʠ ʧʝʚʥʫ ʩʪʫʧʽʥʴ ʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʜʝʤʦʢʨʘʪʠʯʥʦʩʪʽ ʩʠʩʪʝʤʠ. ɿʘʛʘʣʦʤ, ʨʦʟʚʠʪʦʢ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʻ ʜʦʚʦʣʽ 

ʜʠʥʘʤʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʫ ʷʢʦʤʫ ʧʦʯʝʨʛʦʚʦ ʟʤʽʥʶʶʪʴʩʷ ʝʪʘʧʠ ʥʝʩʪʽʡʢʦʩʪʽ ʪʘ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ʃ. ɿ. ʉʝʨʜʶʢ ʫ ʩʚʦʾʡ ʤʦʥʦʛʨʘʬʽʾ ʟʘʟʥʘʯʘʻ, ʱʦ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʷ ʩʫʙô̒ ʢʪʽʚ 

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʨʝʙʫʻ ʚʠʟʥʘʯʝʥʥʷ ʟʘʩʘʜ ʧʦʙʫʜʦʚʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʫʢʦʚʝʮʴ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʪʘʢʝ ʩʝʨʝʜʦʚʠʱʝ ʧʦʚʠʥʥʝ 

ʤʘʪʠ ʟʥʘʯʥʠʡ ʨʦʟʚʠʚʘʣʴʥʠʡ ʽ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʠʡ ʚʧʣʠʚ, ʟʦʢʨʝʤʘ ʥʘ ʧʨʦʮʝʩʠ 

ʫʩʚʽʜʦʤʣʝʥʦʾ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʪʘ ʩʘʤʦʜʝʪʝʨʤʽʥʘʮʽʾ ʫʯʽʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ [134]. 

ɼʦʩʣʽʜʥʠʢʠ ʟʘʫʚʘʞʫʶʪʴ, ʱʦ ʥʘʚʽʪʴ ʽʥʪʝʨʘʢʪʠʚʥʝ ʭʘʦʪʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʝ 

ʙʫʪʠ ʧʨʦʜʫʢʪʠʚʥʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ. ʈʦʣʴ ʚʠʢʣʘʜʘʯʘ ʧʨʠ ʮʴʦʤʫ 

ʧʦʣʷʛʘʻ ʥʝ ʚ ʧʦʰʠʨʝʥʥʽ ʟʥʘʥʴ ʡ ʦʮʽʥʮʽ ʧʨʘʚʠʣʴʥʦʩʪʽ ʩʫʜʞʝʥʴ, ʘ ʚ ʩʧʦʩʪʝʨʝʞʝʥʥʽ 

ʟʘ ʭʦʜʦʤ ʤʽʨʢʫʚʘʥʴ ʽ ʧʝʨʝʚʝʜʝʥʥʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟ ʦʜʥʦʛʦ ʨʽʚʥʷ ʥʘ ʽʥʰʽʡ (ʫ 

ʩʠʥʝʨʛʝʪʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʚʽʜ ʻʜʠʥʦʾ ʪʦʯʢʠ ʨʽʚʥʦʚʘʛʠ (ʢʦʥʩʪʘʪʘʮʽʷ ʬʘʢʪʫ, 

ʩʪʚʝʨʜʞʝʥʥʷ ʻʜʠʥʦʾ ʪʦʯʢʠ ʟʦʨʫ) ʜʦ ʥʘʚʯʘʥʥʷ ʥʘ ʤʝʞʽ ʭʘʦʩʫ) [110]. 

ʈʽʟʥʽ ʩʧʦʩʦʙʠ ʦʩʚʦʻʥʥʷ ʩʚʽʪʫ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦʤʽʨʥʦʛʦ ʙʘʯʝʥʥʷ 

ʧʨʦʙʣʝʤʠ. ʉʘʤʝ ʪʦʤʫ ʩʴʦʛʦʜʥʽ ʚʠʟʥʘʯʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʻ ʽʥʪʝʛʨʘʮʽʷ [132]. ʅʠʥʽ ʽʥʪʝʛʨʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʚʯʘʥʥʷ ʚ ɿɺʆ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʯʝʨʝʟ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ, ʟʦʢʨʝʤʘ ʡ 

ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ [35]. ɯʥʪʝʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʟʘ ʩʚʦʾʤ ʭʘʨʘʢʪʝʨʦʤ ʟʘʚʞʜʠ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ, ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʩʫʢʫʧʥʽʩʪʴ ʩʠʩʪʝʤʥʦ-ʤʦʜʝʣʶʶʯʠʭ 

ʟʘʚʜʘʥʴ. ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʫʤʦʚʘʭ ʽʥʪʝʛʨʘʮʽʾ 

ʨʽʟʥʠʭ ʥʘʫʢ, ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʢʠ ʾʭʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʥʠʢʘʶʪʴ ʪʘʢʽ 

ʚʠʜʠ ʩʠʥʝʨʛʽʾ: 

¶ ʂʦʦʧʝʨʘʪʠʚʥʘ ï ʚʠʥʠʢʘʻ ʚ ʧʨʦʮʝʩʽ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʢʦʤʧôʁ ʪʝʨʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ ʥʘʜ ʚʠʨʽʰʝʥʥʷ 

ʧʝʚʥʦʾ ʧʨʦʙʣʝʤʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ 

ʧʨʦʮʝʩʦʤ ʪʚʦʨʯʦʩʪʽ ʽʥʰʠʭ  ̔ʩʪʠʤʫʣʶʚʘʪʠ ʚʣʘʩʥʫ ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ. 

¶ ʋʧʨʘʚʣʽʥʩʴʢʘ ʩʠʥʝʨʛʽʷ ʧʦʚô̫ ʟʘʥʘ ʟ ̔ʟʨʦʩʪʘʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ, 

ʟʦʢʨʝʤʘ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʷʢ ʟʜʘʪʥʽʩʪʴ ʨʦʟʫʤʽʪʠ 

ʽ ʚʧʣʠʚʘʪʠ ʥʘ ʩʦʮʽʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʧʣʘʥʫʚʘʪʠ ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʚʽʡ ʯʘʩ, 

ʚʠʙʫʜʦʚʫʚʘʪʠ ʘʜʝʢʚʘʪʥʽ ʩʪʨʘʪʝʛʽʾ ʥʘʚʯʘʥʥʷ, ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʡ 

ʨʦʟʚô̫ ʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ. 
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¶ ʂʦʤʫʥʽʢʘʮʽʡʥʘ ʩʠʥʝʨʛʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʾ 

ʚʟʘʻʤʦʜʽʾ ʩʫʙô̒ ʢʪʽʚ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʦʙʤʽʥ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʝʤ, ʷʢ ʝʬʝʢʪ ʧʽʜʩʠʣʝʥʥʷ ʥʘʷʚʥʠʭ  ̔

ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ.  

¶ ʄʦʪʠʚʘʮʽʡʥʘ ï ʚʠʥʠʢʘʻ ʫʥʘʩʣʽʜʦʢ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ; 

ʧʝʨʝʜʦʚʩʽʤ ʟʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʚʥʫʪʨʽʰʥʶ ʤʦʪʠʚʘʮʽʶ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʘʜʦʩʪʽ 

ʧʽʜ ʯʘʩ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ ʪʘ ʫʩʧʽʭʘʭ ʫ ʧʽʟʥʘʥʥʽ ʥʦʚʦʛʦ. 

¶ ʉʪʨʘʪʝʛʽʯʥʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʪʨʘʻʢʪʦʨʽʾ 

ʦʩʦʙʠʩʪʽʩʥʦ-ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʪʫʜʝʥʪ ʽʟ ʧʘʩʠʚʥʦʛʦ ʦʙô̒ ʢʪʘ ʥʘʚʯʘʥʥʷ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʘʢʪʠʚʥʫ ʦʩʦʙʠʩʪʽʩʪʴ, ʷʢʘ ʟʥʘʻ, ʯʦʛʦ ʭʦʯʝ ʜʦʩʷʛʥʫʪʠ ʚ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʘʜʝʢʚʘʪʥʦ ʦʮʽʥʶʻ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ 

ʩʚʦʾ ʨʽʰʝʥʥʷ. 

¶ ʆʧʝʨʘʮʽʡʥʘ ʩʠʥʝʨʛʽʷ ï ʷʢ ʝʬʝʢʪ ʨʦʟʚʠʪʢʫ ʪʘ ʥʦʚʠʭ ʩʢʣʘʜʥʠʢʽʚ ʩʦʮʽʘʣʴʥʦ-

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʬʦʨʤʫʶʪʴʩʷ ʣʠʰʝ ʚ ʧʨʦʮʝʩʽ 

ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 

¶ ʈʦʟʚʠʚʘʣʴʥʘ ʚʠʥʠʢʘʻ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʷʤ ʢʦʤʧôʁ ʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʠʡ ʥʘʫʢʦʚʠʡ ʧʦʰʫʢ ʪʘ ʩʧʽʣʴʥʫ 

ʘʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʢʦʣʠ ʦʚʦʣʦʜʽʥʥʷ ʚʤʽʥʥʷʤʠ ʦʜʥʠʭ ʩʪʫʜʝʥʪʽʚ ʩʧʨʠʷʻ 

ʟʘʩʚʦʻʥʥʶ ʽʥʰʠʤʠ ʩʧʦʩʦʙʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦʤʫ 

ʩʘʤʦʨʦʟʚʠʪʢʫ. 

¶ ʈʝʬʣʝʢʩʠʚʥʘ ʩʠʥʝʨʛʽʷ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʩʤʠʩʣʝʥʥʷ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʦʚʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʦʟʚʠʪʢʫ 

ʫʤʽʥʥʷ ʩʪʫʜʝʥʪʽʚ ʙʘʯʠʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤ, 

ʧʦʜʦʣʘʥʥʷ ʩʪʝʨʝʦʪʠʧʽʚ, ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʠʥʫʣʦʛʦ ʜʦʩʚʽʜʫ. 

ɺʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ [25], ʟʘʟʥʘʯʠʤʦ, ʱʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʻ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ:  

¶ ʚʽʜʢʨʠʪʽʩʪʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʽ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʽʥʥʦʚʘʮʽʡ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʥʝ ʣʠʰʝ ʚʠʢʣʘʜʘʯʽ, ʘ ʡ ʩʪʫʜʝʥʪʠ ʪʘ ʟʦʚʥʽʰʥʽ 
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ʩʪʝʡʢʭʦʣʜʝʨʠ; ʟʘʟʥʘʯʝʥʽ ʽʥʥʦʚʘʮʽʾ ʩʪʦʩʫʶʪʴʩʷ ʷʢ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢ ʽ ʤʝʪʦʜʠʢ 

ʥʘʚʯʘʥʥʷ;  

¶ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʚʽʜʪʚʦʨʶʚʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʜʦ 

ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʧʨʦʜʫʢʪʠʚʥʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʟʦʢʨʝʤʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʫʧʦʚʠʭ ʪʘ ʧʨʦʻʢʪʥʠʭ ʤʝʪʦʜʠʢ;  

¶ ʟʘʤʽʥʦʶ ʩʫʙô̒ ʢʪ-ʩʫʙô̒ ʢʪʥʠʭ ʩʪʦʩʫʥʢʽʚ ʚʠʢʣʘʜʘʯʘ ʽ ʩʪʫʜʝʥʪʘ ʥʘ ʚʟʘʻʤʠʥʠ 

ʚʽʣʴʥʦʾ ʩʧʽʚʧʨʘʮʽ ʟʘʨʘʜʠ ʨʦʟʚʠʪʢʫ ʡ ʧʽʟʥʘʥʥʷ;  

¶ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʢʣʘʜʘʯʘʤʠ ʧʨʠʥʮʠʧʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʩʪʫʜʝʥʪʽʚ;  

¶ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦʤ, ʩʧʽʚʪʚʦʨʯʽʩʪ,ʁ ʚʟʘʻʤʥʦ  ʁʜʦʧʦʤʦʛʦ  ʁʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

¶ ʚʽʜʩʫʪʥʽʩʪʶ ʤʝʞʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʚʠʟʥʘʥʥʷ ʟʜʦʙʫʪʢʽʚ 

ʩʪʫʜʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʽ ʤʦʞʣʠʚʦʛʦ ʾʭ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʠʢʣʘʜʘʯʝʤ. 

ʆ. ɸ. ɼʫʙʘʩʝʥʶʢ ʧʨʦʧʦʥʫʻ ʧʦʻʜʥʘʪʠ ʽʜʝʾ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʟ 

ʘʢʤʝʦʣʦʛʽʯʥʦʶ ʢʦʥʮʝʧʮʽʻʶ, ʱʦ ʚʠʟʥʘʯʘʻ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʧʨʦʬʝʩʽʡʥʦ- 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ. ɰʾ ʦʩʥʦʚʫ ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʥʮʠʧʠ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʨʽʣʠʭ ʣʶʜʝʡ ʪʘ ʰʣʷʭʠ ʜʦʩʷʛʥʝʥʥʷ ʣʶʜʠʥʦʶ 

ʨʝʟʫʣʴʪʘʪʫ ʜʽʷʣʴʥʦʩʪʽ ʚ ʢʦʥʢʨʝʪʥʠʭ ʛʘʣʫʟʷʭ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʘʚʪʦʨʢʘ ʧʨʦʧʦʥʫʻ 

ʨʦʟʚʠʚʘʪʠ ʫ ɿɺʆ ʪʘʢ ʟʚʘʥʝ ʘʢʤʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʷʢ 

ʧʨʦʩʪʽʨ, ʫ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ ʪʘ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ, ʜʣʷ ʷʢʠʭ ʩʪʚʦʨʝʥʽ ʥʝʦʙʭʽʜʥʽ ʡ ʜʦʩʪʘʪʥʽ 

ʫʤʦʚʠ ʱʦʜʦ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘ ʰʣʷʭʫ ʜʦ ʚʠʱʠʭ ʜʦʩʷʛʥʝʥʴ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ. ʗʜʨʦʤ ʘʢʤʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʶʪʴ ʻ ʩʫʙô̒ ʢʪʠ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʚʠʢʣʘʜʘʯʽ-ʜʦʩʣʽʜʥʠʢʠ, ʪʚʦʨʯʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʪʫʜʝʥʪʠ, 

ʤʘʛʽʩʪʨʘʥʪʠ, ʘʩʧʽʨʘʥʪʠ) [121]. 

ʗʢ ʩʚʽʜʯʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ 

(ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ) ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʜʝʡ 

ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ [275]. ʅʘʧʨʠʢʣʘʜ, ʘʤʝʨʠʢʘʥʩʴʢʽ ʥʘʫʢʦʚʮʽ 

ʩʪʚʦʨʠʣʠ ʤʦʜʝʣʴ ʚʽʜʢʨʠʪʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʧʽʜʪʨʠʤʫʻ 
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ʩʠʥʝʨʛʝʪʠʯʥʝ ʚʠʚʯʝʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʋ 

ʩʝʨʝʜʦʚʠʱʽ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʩʚʦʙʦʜʫ ʚʠʙʦʨʫ ʡ ʢʦʦʨʜʠʥʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʩʚʦʾʭ ʤʦʜʝʣʝʡ.  

ʇʨʦʪʝ ʚʽʜʢʨʠʪʠʡ ʭʘʨʘʢʪʝʨ ʩʝʨʝʜʦʚʠʱʘ ʫʩʢʣʘʜʥʶʻ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʜʽʡ 

ʩʪʫʜʝʥʪʽʚ. ʑʦʙ ʨʦʟʚôʷʟʘʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʜʦʩʣʽʜʥʠʢʠ ʩʧʨʦʻʢʪʫʚʘʣʠ ʤʦʜʝʣ ɹ

ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʘ ʫ ʩʝʨʝʜʦʚʠʱ;̔ ʚʠʟʥʘʯʠʣʠ ʢʨʠʪʝʨʽʾ ʪʘ ʧʦʢʘʟʥʠʢʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʡ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ [183]. ɯʩʥʫʶʪʴ ʜʫʤʢʠ, ʱʦ ʮʠʬʨʦʚʽ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘ 

ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʘʣʝ ʧʦʨʷʜ ʟ ʮʠʤ ʟʥʠʞʫʶʪʴ 

ʨʽʚʝʥʴ ʩʚʦʙʦʜʠ ʩʪʫʜʝʥʪʽʚ, ʟʤʝʥʰʫʶʯʠ ʨʽʚʝʥʴ ʾʭ ʤʦʪʠʚʘʮʽʾ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ [359] ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʥʝ ʚʩʽ ʚʠʜʠ 

ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ. ʅʘʫʢʦʚʮʽ ʜʦʭʦʜʷʪʴ ʚʠʩʥʦʚʢʫ, ʱʦ ʥʘʚʯʘʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʮʝʜʫʨ ʩʧʽʚʧʨʘʮʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʤʦʪʠʚʘʮʽʶ, ʘ ʚʽʜʧʦʚʽʜʥʽ ʩʮʝʥʘʨʽʾ ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ 

ʧʝʨʝʚʘʛʠ ʩʧʽʣʴʥʦ ʾʜʽʷʣʴʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʤʘʻ ʚʧʣʠʚ 

ʪʘʢ ʟʚʘʥʘ çʽʥʬʣʷʮʽʾ ʦʮʽʥʦʢè. ʉʠʥʝʨʛʽʷ ʪʫʪ ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʫʩʫʥʝʥʥʷ 

ʟʘʟʥʘʯʝʥʦʛʦ ʥʝʜʦʣʽʢʫ ʟʘʚʜʷʢʠ ʡʦʛʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʩʪʽ ʪʘ ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʧʽʜʭʦʜʽʚ, 

ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʥʶ ʩʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʽʡ, ʷʢʽ ʟʨʦʙʠʣʠ ʙ ʦʮʽʥʶʚʘʥʥʷ ʤʝʥʰ 

ʪʨʫʜʦʤʽʩʪʢʠʤ ̔ ʬʦʨʤʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʩʠʥʝʨʛʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʘ ̒ ʥʘʩʣʽʜʢʦʤ ʨʦʟʚʠʪʦʢ ʢʦʥʮʝʧʮʽʾ ʟʤʽʰʘʥʦʛʦ (ʢʦʤʙʽʥʦʚʘʥʦʛʦ) 

ʥʘʚʯʘʥʥʷ. ʅʘʫʢʦʚʮʽ ʨʦʟʛʣʷʜʘʪʁʴ ʡʦʛʦ ʷʢ ʩʠʥʝʨʛʝʪʠʯʥʫ ʢʦʥʮʝʧʮʽ ʁ(ʩʠʩʪʝʤʫ ʽʜʝʡ, 

ʪʝʦʨʽʡ, ʤʦʜʝʣʝʡ, ʨʽʚʥʽʚ, ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ), ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʦʚʠʤ ʙʘʯʝʥʥʷʤ ʧʨʦʮʝʩʫ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ. 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʪʘʢʘ ʚʟʘʻʤʦʜʽʷ ʧʝʨʝʜʙʘʯʘʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʨʦʣʝʡ ʩʫʙô̒ ʢʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ: ʚʠʢʣʘʜʘʯ ʥʘʙʫʚʘʻ ʩʪʘʪʫʩʫ 

ʢʫʨʘʪʦʨʘ, ʬʘʣʽʩʠʪʘʪʦʨʘ ʥʘ ʰʣʷʭʫ ʟʜʦʙʫʪʪʷ ʩʪʫʜʝʥʪʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱ [30].  

ʅʠʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʢʽʣʴʢʘ ʪʝʨʤʽʥʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʛʽʙʨʠʜʥʝ, 

ʟʤʽʰʘʥʝ, ʽʥʪʝʛʨʘʪʠʚʥʝ, ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʝ 
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ʥʘʚʯʘʥʥʷ, ʨʦʟʰʠʨʝʥʝ ʚʝʙʥʘʚʯʘʥʥʷ, ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ. ʆʩʥʦʚʥʽ ʪʣʫʤʘʯʝʥʥʷ 

ʧʦʥʷʪʪʷ ʪʘʢʽ: 

1. ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʪʨʘʜʠʮʽʡʥʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ï 

ʝʣʝʢʪʨʦʥʥʝ, ʜʠʩʪʘʥʮʽʡʥʝ, ʤʦʙʽʣʴʥʝ ʥʘʚʯʘʥʥʷ. 

2. ʂʦʤʙʽʥʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʧʦʻʜʥʫʻ ʨʽʟʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʧʽʜʭʦʜʠ (ʥʘʧʨʠʢʣʘʜ, 

ʢʦʥʩʪʨʫʢʪʠʚʽʟʤ, ʙʽʭʝʚʽʦʨʠʟʤ, ʢʦʛʥʽʪʠʚʽʟʤ) ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʝʬʝʢʪʫ. 

3. ʂʦʤʙʽʥʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʧʦʻʜʥʫʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʪʘ ʦʯʥʝ 

ʥʘʚʯʘʥʥʷ ʧʽʜ ʥʘʛʣʷʜʦʤ ʚʠʢʣʘʜʘʯʘ. 

4. ʂʦʤʙʽʥʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʧʦʻʜʥʫʻ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʥʘʥʥʷʤ 

ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ. 

ʅʠʥʽ ʜʦʩʣʽʜʥʠʢʠ ʩʭʠʣʴʥʽ ʨʦʟʛʣʷʜʘʪʠ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʷʢ ʩʠʥʝʨʛʝʪʠʯʥʫ 

ʢʦʥʮʝʧʮʽʶ (ʩʠʩʪʝʤʫ ʽʜʝʡ, ʪʝʦʨʽʡ, ʤʦʜʝʣʝʡ, ʨʽʚʥʽʚ, ʤʝʪʦʜʽʚ  ̔ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʦʚʠʤ ʙʘʯʝʥʥʷʤ ʧʨʦʮʝʩʫ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

ʑʝ ʦʜʥʠʤ ʩʫʯʘʩʥʠʤ ʪʨʝʥʜʦʤ ʦʩʚʽʪʠ, ʱʦ ʚʠʥʠʢ ʚʥʘʩʣʽʜʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʜʝʡ 

ʩʠʥʝʨʛʽʾ, ʻ ʽʛʨʦʚʽʟʘʮʽʷ (ʛʝʡʤʠʬʽʢʘʮʽʷ) ʥʘʚʯʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʠ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʩʧʽʚʧʨʘʮʽ ʙʘʛʘʪʴʦʭ ʬʘʭʽʚʮʽʚ, ʨʦʟʨʦʙʣʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʛʝʡʤʜʠʟʘʡʥʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ 

ʩʠʥʝʨʛʽʶ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ, ʽʛʨʦʚʦʾ ʢʽʙʝʨʢʫʣʴʪʫʨʠ, ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʤʘʨʢʝʪʠʥʛʫ. ʆʩʥʦʚʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʧʨʦʮʝʩ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ 

ʜʠʩʮʠʧʣʽʥʠ ʟ ʧʦʜʘʣʴʰʦʶ ʾʭ ʪʚʦʨʯʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʚ ʽʛʨʦʚʠʡ ʩʚʽʪ [51]. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʍʆʉʅ ʤʦʞʝ ʙʫʪʠ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦ ʚ ʩʝʨʝʜʦʚʠʱʝ ʛʝʡʤʠʬʽʢʘʮʽʾ. 

ʄʦʞʝʤʦ ʚʠʩʣʦʚʠʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʪʝ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʜʝʡ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʧʦʻʜʥʘʥʝ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ, ʟʫʤʦʚʠʪʴ ʟʨʦʩʪʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʛʝʥʝʨʫʚʘʥʥʷ ʽʜʝʡ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʘʮʽʡ ʟʜʦʙʫʚʘʯʘʤʠ. ʎʝ, ʩʚʦʁ̒ ʯʝʨʛʦʶ, 

ʩʧʨʠʷʪʠʤʝ ʧʦʜʦʣʘʥʥʶ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʤʽʞ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ-ʧʨʠʨʦʜʥʠʯʠʤʠ ʪʘ 

ʩʦʮʽʘʣʴʥʦ-ʛʫʤʘʥʽʪʘʨʥʠʤʠ ʧʘʨʘʜʠʛʤʘʤʠ ʪʘ ʧʦʙʫʜʦʚʽ ʝʬʝʢʪʠʚʥʦʾ ʤʦʜʝʣʽ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. 
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1.4.3. ʄʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ ʷʢ ʬʦʨʤʘ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ 

ʅʠʥʽ, ʫ ʯʘʩʠ ʧʦʚʥʦʤʘʩh ʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʈʌ ʪʘ ʚ ʧʝʨʽʦʜ ʧʘʥʜʝʤʽʾ Covid-

19, ʝʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ ʋʢʨʘʾʥʠ. ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟʨʦʙʠʣʠ ʪʘʢ, ʱʦ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰʝ 

ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʩʪʽʥʘʤʠ ʢʣʘʩʫ ʯʠ ʘʫʜʠʪʦʨʽʾ. ʈʦʟʚʠʪʦʢ ʽʜʝʡ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ 

ʩʧʨʠʯʠʥʠʚ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʛʘʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ 

(ʄɺʆʂ ï ʘʥʛʣ. MOOC), ʩʫʯʘʩʥʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʥʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʪʘ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. 

ʉʴʦʛʦʜʥʽ ʢʦʥʮʝʧʮʽʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʢʨʽʤ ʪʝʭʥʦʣʦʛʽʡ, ʦʭʦʧʣʶʻ 

ʥʘʚʯʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ, ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʥʪʝʥʪʫ ʪʘ ʟʚô̫ ʟʢʫ. ʂʦʥʮʝʧʪʫʘʣʴʥʠʡ ʪʨʝʥʜ ʙʽʣʴʰʝ 

ʥʝ ʦʟʥʘʯʘʻ ʣʠʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʘ ʷʢ ʘʨʪʝʬʘʢʪʫ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢ ʘʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʦʧʘʥʫʚʘʥʥʷ ʟʥʘʥʴ, 

ʫʤʽʥʴ, ʥʘʚʠʯʦʢ ʽ ʩʧʦʩʦʙʽʚ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [59]. 

ɼʦʩʣʽʜʥʠʢʠ ʨʦʟʫʤʽʶʪʴ, ʥʘʩʢʽʣʴʢʠ ʩʢʣʘʜʥʠʤʠ ʻ ʟʘʚʜʘʥʥʷ ʧʦʜʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʥʦʮʽʥʥʦʛʦ ʜʽʘʣʦʛʫ ʟʽ ʩʪʫʜʝʥʪʘʤʠ. ɺʦʥʠ 

ʜʦʢʣʘʜʘʶʪʴ ʯʠʤʘʣʦ ʟʫʩʠʣʴ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʰʣʷʭʦʤ ʧʦʰʫʢʫ 

ʥʦʚʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʽ ʧʽʜʭʦʜʽʚ. ʈʽʟʥʦʤʘʥʽʪʥʽ ʘʩʧʝʢʪʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʟʥʘʡʰʣʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʧʨʘʮʷʭ ɺ. ɹʠʢʦʚʘ, ʄ. ʐʠʰʢʽʥʦʾ, ʖ. ʈʘʤʩʴʢʦʛʦ, 

ʅ. ɹʘʣʠʢ, ʆ. ʉʧʽʨʽʥʘ, ʅ. ʄʦʨʟʝ, ɺ. ʂʫʭʘʨʝʥʢʘ, ʆ. ɻʣʘʟʫʥʦʚʦʾ, ʃ. ʇʘʥʯʝʥʢʦ, ɼ. 

ɹʨʫʬʬʘ, ɻ. ʂʫʟʴʤʝʥʢʘ, ʍ. ʉʽʥʛʭʘ, ʊ. ʊʘʫʙʝʨʘ, ɼʞ. ʉʝʣʽʥʛʦ, ʉ. ɻʝʦʨʛʽʻʚ, ʄ. 

ʐʘʨʧʣʟ, ʉ. ʉʝʤʝʨʽʢʦʚʘ ʪʘ ʽʥ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʨʴʦʭ ʦʩʪʘʥʥʽʭ ʘʚʪʦʨʽʚ ʧʨʠʩʚʷʯʝʥʽ 

ʤʦʙʽʣʴʥʦʤʫ ʥʘʚʯʘʥʥʶ ʪʘ ʡʦʛʦ ʧʨʦʙʣʝʤʘʤ. ʈʽʟʥʽ ʘʩʧʝʢʪʠ ʩʧʨʦʚʘʜʞʝʥʥʷ ʄɺʆʂ ʪʘ 

ʩʫʧʫʪʥʽ ʧʨʦʙʣʝʤʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚʠʩʚʽʪʣʝʥʦ ʚ ʧʨʘʮʷʭ ɻ. ʂʫʟʴʤʝʥʢʦ, ʃ. ʇʘʥʯʝʥʢʦ, 

ʉ. ɼʭʘʚʘʣʘ, ʊʦʜʜ ʊʘʫʙʝʨ ʪʘ ɼʞ. ʉʝʣʽʥʛʦ. ʂʦʥʮʝʧʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦ ʾ ʦʩʚʽʪʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʾʾ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʜʦʩʣʽʜʞʝʥʦ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ɺ. ɹʠʢʦʚʘ ʪʘ ʄ. 

ʐʠʰʢʽʥʦʾ. ɿʦʢʨʝʤʘ, ʥʠʤʠ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʦ ʧʦʪʝʥʮʽʘʣ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʽʜʢʨʠʪʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 
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ʋ ʣʽʪʝʨʘʪʫʨʽ ʢʦʥʮʝʧʮʽʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʚô̫ ʟʘʥʘ ʟ ʜʠʩʪʘʥʮʽʡʥʠʤ 

ʥʘʚʯʘʥʥʷʤ. ʇʨʦʪʝ ʽʩʥʫʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʄ. ʏʝʨʥʘʪ ʩʪʚʝʨʜʞʫʻ, ʱʦ 

ʥʘʡʢʨʘʱʠʡ ʩʧʦʩʽʙ ʨʦʟʫʤʽʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʟʤʽʩʪʫ ʧʦʥʷʪʪʷ çʝʣʝʢʪʨʦʥʥʝ 

ʥʘʚʯʘʥʥʷè ï ʮʝ ʫʷʚʠʪʠ ʩʠʩʪʝʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʝ ʟʘʣʫʯʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʣʶʜʝʡ [198]. ʆ. ʄ. ʉʧʽʨʽʥ ʥʘʛʦʣʦʰʫʻ, ʱʦ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ ʤʘʶʪʴ ʙʫʜʫʚʘʪʠʩʷ ʟ ʜʚʦʭ ʪʦʯʦʢ ʟʦʨʫ: ʧʦʪʨʝʙ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ 

ʩʪʫʜʝʥʪʽʚ ʽ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʯʠ ʦʧʘʥʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʾ 

ʧʨʦʛʨʘʤʠ [143]. 

ʈʦʟʚʠʪʦʢ ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʯʠʥʠʚ ʧʦʷʚʫ ʢʦʥʮʝʧʮʽʾ çMobile-

Learningè (M-Learning). ɺʦʥʘ ʤʘʻ ʥʘ ʤʝʪʽ ʟʨʦʙʠʪʠ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʡʦʛʦ 

ʨʝʩʫʨʩʠ ʙʽʣʴʰ ʛʥʫʯʢʠʤʠ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ. ɿʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ m-Learning ʻ 

ʬʦʨʤʦʶ ʧʦʻʜʥʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʉ. ʊ. ɻʝʦʨʛʽʻʚ 

ʚʚʘʞʘʻ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ m-Learning ʤʘʻ ʚʢʣʶʯʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʪʠʩʷ ʙʫʜʴ-ʜʝ 

ʪʘ ʙʫʜʴ-ʢʦʣʠ ʙʝʟ ʧʦʩʪʽʡʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʢʘʙʝʣʴʥʠʭ ʤʝʨʝʞ. ʎʴʦʛʦ 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʠʭ, ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʦʚʩʶʜʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ, ʚ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʙʫʜʝ ʪʝʭʥʽʯʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜô̒ ʜʥʫʚʘʪʠʩʷ ʜʦ ʽʥʰʠʭ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʜʽʡʩʥʶʚʘʪʠ ʜʚʦʩʪʦʨʦʥʥʽʡ ʦʙʤʽʥ ʥʘʚʯʘʣʴʥʠʤ 

ʢʦʥʪʝʥʪʦʤ [249]. 

M-Learning ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʚʘʛʠ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ 

ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ. ɹ̔ ʣʴʰʽʩʪʴ ʩʝʨʚʽʩʽʚ ʧʨʦʻʢʪʦʚʘʥʦʛʦ ʚ 

ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʍʆʉʅ ʤʘʶʪʴ ʨʝʘʣʽʟʦʚʘʥʽ ʚʝʨʩʽʾ ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʟʘ 

ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʥʦʫʪʙʫʢʽʚ.  

ɼʦʩʣʽʜʞʫʶʯʠ MOOC ʷʢ ʬʝʥʦʤʝʥ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʮʽʣʴʥʠʤ ʻ 

ʨʦʟʫʤʽʥʥʷ ʨʦʣʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ. ɰʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʫ 

ʩʪʚʦʨʶʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʨʠʥʮʠʧʦʚʦʛʦ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʦʚʦ-ʮʽʣʴʦʚʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʟʙʘʛʘʯʝʥʥʽ ʡʦʛʦ 

ʤʝʪʦʜʠʢ, ʟʘʩʦʙʽʚ  ̔ʬʦʨʤʫʚʘʥʥʽ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ʂʦʥʮʝʧʮʽʷ MOOC ʚʧʝʨʰʝ ʟô̫ ʚʣʷʻʪʴʩʷ ʚ ʣʽʪʝʨʘʪʫʨʽ ʧʨʠʙʣʠʟʥʦ ʚ 2010 ʨʦʮʽ ʷʢ 

ʧʦʻʜʥʘʥʥʷ ʟʚô̫ ʟʢ̔ʚ ʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ  ̔ ʩʧ̔ʚʧʨʘʮʽ ʟ ʚʠʟʥʘʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ 

(ʬʘʩʠʣʽʪʘʪʦʨʘʤʠ) ʫ ʧʝʚʥʽʡ ʛʘʣʫʟʽ ʪʘ ʢʦʣʝʢʮʽʶ ʥ̔ʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ ʫ ʚʽʣʴʥʦʤʫ 

ʜʦʩʪʫʧʽ. ɰʭ ʢʣʶʯʦʚʘ ʤʝʪʘ ʧʦʣʷʛʘ ̒ʚ ʪʦʤʫ, ʱʦʙ çʣʶʜʠ ʚʽʜʯʫʣʠ, ʱʦ ʦʟʥʘʯʘʻ ʙʫʪʠ 

ʯʘʩʪʠʥʦʶ ʩʦʮʽʘʣʴʥʦʾ, ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, ʜʝ ʛʦʣʦʩ ʚʠʢʣʘʜʘʯʘ ʻ ʥʝ 

ʦʩʥʦʚʥʠʤ ʮʝʥʪʨʦʤ, ʘ ʥʘʪʦʤʽʩʪʴ ʚʫʟʣʦʤ ʫ ʟʘʛʘʣʴʥʽʡ ʤʝʨʝʞʽè [266]. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʧʦʥʷʪʪʷ, ʧʝʨʰʠʡ MOOC ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʫ 2008 ʨʦʮʽ ʷʢ 

ʚʽʜʢʨʠʪʠʡ ʦʥʣʘʡʥ-ʢʫʨʩ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʄʘʥʽʪʦʙʠ (ʂʘʥʘʜʘ). ʂʫʨʩ çʂʦʥʝʢʪʠʚʽʟʤ ʽ 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʟʥʘʥʥʷè (CCK08) ʧʨʦʚʦʜʠʣʠ ɼʞʦʨʜʞ ʉʽʤʝʥʩ ʽ ʉʪʝʬʘʥ ɼʘʫʥʩ, ʷʢʽ 

ʨʦʟʨʦʙʣʷʣʠ ʧʝʜʘʛʦʛʽʯʥʫ ʪʝʦʨʽʶ ʢʦʥʝʢʪʠʚʽʟʤʫ ʪʘ ʨʦʟʛʣʷʜʘʣʠ MOOC ʷʢ ʧʨʘʢʪʠʯʥʫ 

ʨʝʘʣʽʟʘʮʽʶ ʩʚʦʻʾ ʪʝʦʨʽʾ. ʋʚʝʩʴ ʚʤʽʩʪ ʢʫʨʩʫ ʙʫʚ ʜʦʩʪʫʧʥʠʡ ʯʝʨʝʟ ʢʘʥʘʣʠ RSS, ʽ 

ʩʪʫʜʝʥʪʠ ʤʦʛʣʠ ʙʨʘʪʠ ʫʯʘʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʣʘʡʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʩʧʽʚʧʨʘʮʽ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ, ʟʦʢʨʝʤʘ ʨʦʙʣʷʯʠ ʜʦʧʠʩʠ ʚ ʙʣʦʛʘʭ ʪʘ ʚʝʜʫʯʠ 

ʜʠʩʢʫʩʽʾ ʚ LMS Moodle [408]. 

ʇʝʨʰʽ MOOC, ʩʪʚʦʨʝʥʽ ʧʨʠʚʘʪʥʠʤʠ ʘʙʦ ʥʝʢʦʤʝʨʮʽʡʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, 

ʟʘʧʨʦʰʫʚʘʣʠ ʜʦ ʚʠʢʣʘʜʘʥʥʷ ʚʠʜʘʪʥʠʭ ʚʠʢʣʘʜʘʯʽʚ ʽ ʥʘʫʢʦʚʮʽʚ. ʋ ʥʠʭ ʦʩʥʦʚʥʫ 

ʫʚʘʛʫ ʧʨʠʜʽʣʷʣʠ ʥʝ ʩʪʽʣʴʢʠ ʢʦʥʪʝʥʪʫ, ʩʢʽʣʴʢʠ ʩʧʽʣʢʫʚʘʥʥ ʁʩʣʫʭʘʯʽʚ. ʊʝʨʤʽʥ 

cMOOC ʩʪʦʩʫʻʪʴʩʷ MOOC, ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʽʜʢʨʝʩʣʠʪʠ 

ʢʦʤʫʥʽʢʘʮʽʶ ʫʯʘʩʥʠʢʽʚ. ʄʦʜʝʣʴ ʫʯʘʩʪʽ ʚ ʪʘʢʦʤʫ ʢʫʨʩʽ ʧʦʣʷʛʘʣʘ ʚ ʧʦʙʫʜʦʚʽ 

ʧʝʨʩʦʥʘʣʴʥʦ ʾʥʘʚʯʘʣʴʥʦ ʾʤʝʨʝʞ ̔(Personal Learning Network ï PLN), ʚʠʷʚʣʷʶʯʠ 

ʪʦʡ ʟʤʽʩʪ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ, ̫ ʢʽ ʻ ʦʩʦʙʠʩʪʦ ʟʥʘʯʫʱʠʤʠ ʜʣʷ ʘʫʜʠʪʦʨʽʾ ʩʣʫʭʘʯʽʚ. ʋ ʪʦʡ 

ʯʘʩ ʪʘʢʽ c-MOOC ʚʚʘʞʘʣʠʩʷ ʨʝʚʦʣʶʮʽʡʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ çʨʦʟʤʠʚʘʣʠè ʥʘʷʚʥʽ 

ʢʦʨʜʦʥʠ ʤʽʞ ʟʘʢʣʘʜʦʤ ʦʩʚʽʪʠ ʪʘ ʟʦʚʥʽʰʥʽʤ ʩʚʽʪʦʤ. ʊʘʢʽ MOOC ʨʦʟʨʦʙʣʷʣʠʩʷ ʥʘ 

ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʢʦʥʥʝʢʪʠʚʽʟʤʫ ʪʘ ʩʪʘʚʠʣʠ ʧʽʜ ʩʫʤʥʽʚ ʘʢʘʜʝʤʽʯʥʫ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ [300]. ɿʘʟʥʘʯʝʥʘ ʪʝʦʨʽʷ ʚʠʜʽʣʷʻ ʷʢ ʧʨʦʚʽʜʥʫ ʚ ʥʘʚʯʘʥʥʽ ʨʦʣʴ 

ʤʝʨʝʞ ʽ ʟʚô̫ ʟʢʽʚ. ɿʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʷʤʠ ʢʦʥʥʝʢʪʠʚʽʟʤʫ, ʥʘʚʯʘʥʥʷ ʻ ʥʝ ʣʠʰʝ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʘ ʩʦʮʽʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ 

ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʊʝʭʥʽʯʥʦʶ 

ʦʩʥʦʚʦʶ ʪʘʢʦʾ ʚʟʘʻʤʦʜʽʾ ʥʠʥʽ ʻ ʢʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽ, ʽʥʪʝʨʥʝʪ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʪʦʱʦ. ʂʦʥʝʢʪʠʚʽʟʤ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʥʘʚʯʘʥʥʷ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʟʤʽʥʶʻʪʴʩʷ 
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ʚ ʤʽʨʫ ʧʦʷʚʠ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ, ʫ ʮʽʡ ʪʝʦʨʽʾ ʟʥʘʥʥʷ ʥʝ ʻ ʪʽʻʶ 

ʩʫʪʥʽʩʪʶ, ̫ ʢʫ ʤʦʞʥʘ ʟʘʬʽʢʩʫʚʘʪʠ ʘʙʦ ʦʧʘʥʫʚʘʪʠ ʨʘʟ ʽ ʥʘʟʘʚʞʜʠ. ɺʽʜʧʦʚʽʜʥʦ ʦʩʚʽʪʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʠʥʘʤʽʯʥʠʡ ʪʘ ʧʦʩʪʽʡʥʦ ʟʤʽʥʥʠʡ ʧʨʦʮʝʩ. ʂʦʥʝʢʪʠʚʽʟʤ 

ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʥʝ ʧʨʦʩʪʦʛʦ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʬʘʢʪʽʚ [386]. ʎʝ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʫʯʥʷʤ ʨʦʟʚʠʥʫʪʠ ʙʽʣʴʰ ʮʽʣʽʩʥʝ ʨʦʟʫʤʽʥʥʷ ʦʙô̒ ʢʪʘ ʚʠʚʯʝʥʥʷ, ʫʥʠʢʥʫʪʠ 

ʟʘʩʚʦʻʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʟʥʘʥʴ [298]. 

ʆʩʢʽʣʴʢʠ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʤʝʨʝʞ, ʚʦʥʦ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʦʙʤʝʞʝʥʠʤ ʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʦʩʦʙʠʩʪʽʩʪʶ ʚʯʠʪʝʣʷ. ɼʦ ʟʛʘʜʘʥʠʭ 

ʤʝʨʝʞ ʥʘʣʝʞʘʪʴ ʩʦʮʽʘʣʴʥʽ ʤʝʜʽʘ, ʦʥʣʘʡʥ-ʩʧʽʣʴʥʦʪʠ ʧʣʘʪʬʦʨʤʠ MOOC ʪʘ 

ʦʩʦʙʠʩʪʽ ʟʚô̫ ʟʢʠ  ̔ʩʪʦʩʫʥʢʠ ʟʜʦʙʫʚʘʯʘ.  

ʅʠʥʽ ʙʽʣʴʰʽʩʪʴ MOOC ʩʧʨʠʷʶʪʴ ʟʨʦʩʪʘʥʥʶ ʨʽʚʥʷ ʢʦʤʫʥʽʢʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʢʦʣʠ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʢʫʨʩ ʧʨʦʭʦʜʷʪʴ ʩʪʫʜʝʥʪʠ 

ʟ ʦʜʥʦʾ ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ. ʇʦʷʚʘ ʪʘ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʝʨʝʜ ʤʦʣʦʜʽ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ Facebook, Twitter, LinkedIn, Instagram, ʷʢ ʜʞʝʨʝʣ ʧʨʦʬʝʩʽʡʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʩʚʽʜʯʠʪʴ, ʱʦ ʣʶʜʠ ʜʽʡʩʥʦ ʭʦʯʫʪʴ ʥʘʚʯʘʪʠʩʷ ʫ ʩʚʦʾʭ ʢʦʣʝʛ ʫ ʟʚʠʯʥʠʡ 

ʩʧʦʩʽʙ, ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʜʦʢʪʦʨʽʚ ʥʘʫʢ, ʨʝʜʘʢʪʦʨʽʚ ʪʘ ʽʥʰʠʭ ʝʢʩʧʝʨʪʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʋʥʽʚʝʨʩʠʪʝʪʫ ʰʪʘʪʫ ʄʽʯʠʛʘʥ ʧʦʢʘʟʘʣʦ, ʱʦ ʩʪʫʜʝʥʪʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ Twitter ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ, ʘ ʪʘʢʦʞ 

ʚʠʢʣʘʜʘʯʘʤʠ, çʙʽʣʴʰʝ ʮʽʢʘʚʠʣʠʩʷ ʤʘʪʝʨʽʘʣʘʤʠ ʢʫʨʩʫ ʽ ʟʨʝʰʪʦʶ ʦʪʨʠʤʫʚʘʣʠ ʚʠʱʽ 

ʦʮʽʥʢʠè. ɺ ʫʥʽʚʝʨʩʠʪʝʪʽ ʌʝʥʽʢʩʘ ʨʦʟʨʦʙʣʝʥʦ ʢʫʨʩ çɯʥʥʦʚʘʮʽʡʥʠʡ ʘʢʩʝʣʝʨʘʪʦʨè 

(Innovatorôs Accelerator). ɼʦ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʜʦʣʫʯʠʣʘʩʷ ʜʠʟʘʡʥʝʨʩʴʢʘ ʢʦʤʧʘʥʽʷ ʟ 

ʂʨʝʤʥʽʻʚʦʾ ʜʦʣʠʥʠ IDEO. ʂʫʨʩ ʧʦʻʜʥʫʻ ʢʦʨʦʪʢʽ ʚʽʜʝʦ ʪʘ ʯʘʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʟ 

ʧʦʣʝʛʰʝʥʠʤʠ ʛʨʫʧʦʚʠʤʠ ʧʨʦʻʢʪʘʤʠ, ʘʩʠʥʭʨʦʥʥʦʶ ʩʧʽʚʧʨʘʮʝʶ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʨʦʟʨʦʙʣʝʥʠʤʠ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʫʯʘʩʪʽ [398].  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ ʙʫʣʠ 

xMOOC, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʦʩʥʦʚʽ ʽʜʝʡ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʪʘ Open Course Ware 

(ʝʣʝʢʪʨʦʥʥʽ ʢʫʨʩʠ, ʩʪʚʦʨʝʥʽ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʽ ʙʝʟʢʦʰʪʦʚʥʦ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ 

ʽʥʪʝʨʥʝʪʽ). ʋ ʥʘʟʚʽ ʣʽʪʝʨʘ çʍè ʥʝ ʦʟʥʘʯʘʻ ʥʽʯʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ. ɸʣʝ ʢʫʨʩ xMOOC 

ʟʘʟʚʠʯʘʡ ʧʨʦʧʦʥʫʻ ʫʥʽʚʝʨʩʠʪʝʪ ʫ ʧʘʨʪʥʝʨʩʪʚʽ ʟ ʢʦʤʝʨʮʽʡʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ. ʅʠʥʽ 
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ʚʽʜʦʤʽ ʧʣʘʪʬʦʨʤʠ edX ʽ MITx ʪʘʢʦʞ ʤʘʶʪʴ ʣʽʪʝʨʫ çxè ʫ ʥʘʟʚʽ, ʧʨʦʪʝ ʚʦʥʠ ʻ ʥʝ 

ʻʜʠʥʠʤʠ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ xMOOC. ʄ. ɻ. ɼʞʦʥʩ ʚʚʘʞʘʻ, ʱʦ çʭè ʦʟʥʘʯʘʻ 

çɽʢʩʧʝʨʪè, ʪʦʤʫ ʱʦ ʙʽʣʴʰʽʩʪʴ ʮʠʭ MOOC ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʘʧʠʩʘʥʠʭ 

ʣʝʢʮʽʡ ʝʢʩʧʝʨʪʽʚ ʫ ʚʽʜʦʤʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ [300]. 

ɺʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʥʷ [296], ʤʠ ʟʦʙʨʘʟʠʣʠ ʨʦʟʧʦʜʽʣ ʩʣʫʭʘʯʽʚ, ʱʦ 

ʫʩʧʽʰʥʦ ʟʘʚʝʨʰʠʣʠ ʥʘʚʯʘʥʥʷ, ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʨʦʚʘʡʜʝʨʘʤʠ MOOC(xMOOC) 

(ʜʠʚ. ʨʠʩ. 1.4.1) 

 

ʈʠʩ. 1.4.1. ʈʦʟʧʦʜʽʣ ʩʣʫʭʘʯʽʚ ʟʘ ʧʨʦʚʘʡʜʝʨʘʤʠ MOOC 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ, ʥʝʟʘʧʝʨʝʯʥʠʤ ʣʽʜʝʨʦʤ ʫ ʛʘʣʫʟʽ ʻ ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-

ʢʫʨʩʠ ʚʽʜ ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ, ʱʦ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʘʪʬʦʨʤʫ EdX. ʋ ʜʦʩʣʽʜʞʝʥʥ ̔ ʃ. ʌ. ʇʘʥʯʝʥʢʦ ʧʨʦʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ cMOOC ʪʘ xMOOC. ɸʚʪʦʨʢʘ ʟʘʟʥʘʯʘʻ, ʱʦ xMOOC 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ, ʜʦʙʨʝ ʬʽʥʘʥʩʫʶʪʴʩʷ, 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ. ʩMOOC ʻ ʤʝʥʰ ʬʦʨʤʘʣʴʥʠʤʠ, ʙʫʜʫʪʴ ʙʽʣʴʰ ʢʦʨʠʩʥʠʤʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʢʨʝʘʪʠʚʥʦʩʪʽ, ʤʽʩʪʷʪʴ ʟʥʘʯʥʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʟʘʟʚʠʯʘʡ ʜʦʜʘʶʪʴ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʚʦʣʦʥʪʝʨʠ [111]. 

MOOC ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʽ ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʜʦ ʢʽʣʴʢʦʭ ʪʠʩʷʯ 

çʩʪʫʜʝʥʪʽʚè, ʷʢʽ ʩʘʤʦʩʪʽʡʥʦ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʩʚʦʶ ʫʯʘʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʣʝʡ 

ʥʘʚʯʘʥʥʷ, ʧʦʧʝʨʝʜʥʽʭ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ, ʘ ʪʘʢʦʞ ʩʧʽʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʫʨʩʽʚ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʨʦʢ̒ʪʠ MOOC ʤʘʶʪʴ 

ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʟʦʢʨʝʤʘ: ʟʘʣʫʯʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʘʢʘʜʝʤʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ; 

ʥʘʷʚʥʽʩʪʴ ʛʨʘʬʽʢʫ ʽ ʪʝʨʤʽʥʽʚ; ʥʘʷʚʥʽʩʪʴ ʯʠʩʣʝʥʥʠʭ ʢʘʥʘʣʽʚ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ: 

46%

14%7%

6%

11%

8% 8%
MITxHx

FutureLearn

CU Boulder

openSAP

UPValenciaX

Edraak

XuetangX
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ʩʣʫʭʘʯ-ʚʠʢʣʘʜʘʯ, ʩʣʫʭʘʯ-ʩʣʫʭʘʯ; ʙʝʟʢʦʰʪʦʚʥʠʡ; ʤʘʩʦʚʽʩʪʴ ʽ ʛʣʦʙʘʣʴʥʽʩʪʴ. 

ɼʦʥʝʜʘʚʥʘ ʦʥʣʘʡʥ-ʢʫʨʩʠ ʙʫʣʠ çʚʽʜʢʨʠʪʠʤʠ ʚʝʨʩʽʷʤʠè ʪʨʘʜʠʮʽʡʥʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ ʢʫʨʩʽʚ. MOOC ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʫʯʘʩʥʠʢʽʚ, ʥʝʣʽʥʽʡʥʠʤ 

ʪʠʧʦʤ ʟʚô̫ ʟʢʽʚ ʽ ʧʨʠʥʮʠʧʦʤ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʃ. ɺ. ʅʦʟʜʨʽʥʦ ʾ ʚʠʜʽʣʝʥʦ ʩʫʪʪʻʚʽ ʘʩʧʝʢʪʠ ʚ 

ʨʦʟʨʦʙʣʝʥʥʽ ʧʨʦ̒ʢʪʽʚ MOOC ʽ ʪʨʘʜʠʮʽʡʥʠʭ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ [62] (ʜʠʚ. 

ʪʘʙʣ. 1.4.1). 

ʊʘʙʣʠʮʷ 1.4.1. ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʦʟʨʦʙʣʝʥʥʷʤ ʧʨʦʻʢʪʽʚ çʪʨʘʜʠʮʽʡʥʠʭè 

ʜʠʩʪʘʥʮʽʡʥʠʭ  ̔ʤʘʩʦʚʠʭ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ 

ɸʩʧʝʢʪ ʊʨʘʜʠʮʽʡʥʽ ʢʫʨʩʠ MOOC 

ʇʣʘʪʬʦʨʤʘ 

Mʦodle, eLearning 

Server, Learning 

Space 5.0 

edX, Coursera, Udacity, Unimooc, 

Khan Academy, 

Open Learning Initiative, MIT 

Opencourseware, Canvas 

ʂʦʥʪʝʥʪ 

ʉʪʚʦʨʝʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʘ 

ɺʽʜʩʫʪʥʽʩʪʴ ʚʣʘʩʥʠʭ 

ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʣʝʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ 

ʢʦʥʪʝʥʪʫ 

ʄʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʠʡ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʢʦʥʪʝʥʪ 

ɿʘʩʦʙʠ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʆʙʦʚô̫ ʟʢʦʚʽ 

ʝʣʝʤʝʥʪʠ: 

ʧʝʨʝʜʤʦʚʘ, ʘʚʪʦʨʠ 

ʢʫʨʩʫ, ʢʝʨʽʚʥʠʢ, 

ʥʦʚʠʥʠ ʢʫʨʩʫ, 

ʧʨʦʛʨʘʤʘ ʢʫʨʩʫ, 

ʪʠʪʫʣʴʥʘ ʩʪʦʨʽʥʢʘ 

ʫʨʦʢʫ 

ʆʙʦʚô̫ ʟʢʦʚʽ ʝʣʝʤʝʥʪʠ: ʧʝʨʝʜʤʦʚʘ, 

ʘʚʪʦʨʠ ʢʫʨʩʫ, ʢʝʨʽʚʥʠʢ, ʥʦʚʠʥʠ 

ʢʫʨʩʫ, ʧʨʦʛʨʘʤʘ ʢʫʨʩʫ, ʪʠʪʫʣʴʥʘ 

ʩʪʦʨʽʥʢʘ ʫʨʦʢʫ 

ʄʦʚʘ 
ɿʘʟʚʠʯʘʡ 

ʦʜʥʦʤʦʚʥʠʡ 

ʄʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʫʨʩʫ ʙʫʜʴ-

ʷʢʦʶ ʤʦʚʦʶ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ 

ʊʨʠʚʘʣʽʩʪʴ 

ʥʘʚʯʘʥʥʷ 

ɺʽʜ ʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ 

ʜʦ ʨʦʢʫ 

ɺʽʜ ʢʽʣʴʢʦʭ ʪʠʞʥʽʚ ʜʦ ʢʽʣʴʢʦʭ 

ʤʽʩʷʮʽʚ 

ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʃʠʰʝ ʩʪʨʫʢʪʫʨʦʚʘʥʘ 

ʪʘ ʚʽʜʦʙʨʘʞʝʥʘ 

ʦʩʥʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʅʘʜʣʠʰʦʢ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

ʆʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ 

ï ʦʨʛʘʥʽʟʦʚʘʥʦ ʟʘ 

ʥʘʚʯʘʣʴʥʠʤ ʧʣʘʥʦʤ; 

ï ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ 

ʨʦʟʧʦʜʽʣ ʨʦʣʝʡ ʜʣʷ 

ʥʠʭ (ʘʜʤʽʥʽʩʪʨʘʪʦʨ, 

ï ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʢʫʨʩʫ ʙʫʜʫʻ ʩʚʽʡ 
ʚʣʘʩʥʠʡ ʰʣʷʭ ʥʘʚʯʘʥʥʷ; 

ï ʨʦʣʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ; ʪʘʢʽ 

ʩʝʨʚʽʩʠ ʷʢ diigo ʽ twine 

ʧʝʨʝʥʘʧʨʘʚʣʷʶʪʴ ʚʠʢʣʘʜʘʯʽʚ ʽ 
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ɸʩʧʝʢʪ ʊʨʘʜʠʮʽʡʥʽ ʢʫʨʩʠ MOOC 

ʘʚʪʦʨ ʢʫʨʩʫ, 

ʚʠʢʣʘʜʘʯ, ʩʪʫʜʝʥʪ, 

ʚʽʜʚʽʜʫʚʘʯ); 

ï ʢʦʥʪʨʦʣ ɹʢʽʣʴʢʦʩʪʽ 

ʧʨʦʡʜʝʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʷʢʦʩʪʽ 

ʡʦʛʦ ʟʘʩʚʦʻʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʥʘ ʥʘʡʧʦʧʫʣʷʨʥʽʰʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ; 

ï ʚʠʤʘʛʘʻ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʘʢʪʠʚʥʠʭ 
ʫʯʘʩʥʠʢʽʚ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

ï ʨʦʣʴ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʪʫʜʝʥʪʽʚ ʫ ʮʠʭ 

ʢʫʨʩʘʭ ʥʝʟʥʘʯʥʘ; 

ï ʩʣʫʭʘʯʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʠʡ 

ʨ̔ ʚʝʥʴ ʤʦʪʠʚʘʮʽʾ ʪʘ ʩʘʤʦʢʦʥʪʨʦʣʶ 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʢ̒ʪʫ MOOC ʘʥʘʣʦʛʽʯʥʠʡ ʜʦ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ IT-ʧʨʦʻʢʪʫ 

ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: ʘʥʘʣʽʟ ʚʠʤʦʛ, ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʦʮʽʥʢʘ. 

ʆʯʝʚʠʜʥʦ, ʱʦ, ʷʢ ʙʫʜʴ-ʷʢʠʡ ʥʦʚʠʡ ʧʽʜʭʽʜ ʫ ʢʦʞʥʽʡ ʛʘʣʫʟʽ ʜʽʷʣʴʥʦʩʪʽ, MOOC 

ʤʘʻ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʟʦʢʨʝʤʘ: 

¶ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʪʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʯʥʽʡ ʧʝʨʝʚʽʨʮʽ; 

¶ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʦʩʢʽʣʴʢʠ ʥʘʚʽʪʴ ʥʘʡʢʨʘʱʘ 

ʪʝʭʥʦʣʦʛʽʷ ʥʝ ʟʨʽʚʥʷʻʪʴʩʷ ʟ çʙʝʟʧʦʩʝʨʝʜʥʴʦʶè ʚʟʘʻʤʦʜʽʻʶ; 

¶ ʧʨʦʙʣʝʤʠ ʧʣʘʛʽʘʪʫ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʚʽʨʠʪʠ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘ ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʫ ʥʴʦʛʦ ʢʽʣʴʢʦʭ 

ʘʢʘʫʥʪʽʚ; 

¶ ʧʨʦʙʣʝʤʠ ʟ ʚʠʟʥʘʥʥʷʤ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʪʘ ʨʦʙʦʪʦʜʘʚʮʷʤʠ ʩʝʨʪʠʬʽʢʘʪʽʚ ʧʨʦ 

ʫʩʧʽʰʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ; 

¶ ʤʦʚʥʠʡ ʙʘʨô̒ ʨ, ʦʩʢʽʣʴʢʠ ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘʻ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʟʥʘʥʥʷ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ; 

¶ ʧʽʜʪʨʠʤʢʘ ʤʦʪʠʚʘʮʽʾ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʦʥʣʘʡʥ-ʢʫʨʩʫ; 

¶ ʩʢʣʘʜʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʟ ʛʫʤʘʥʽʪʘʨʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʧʨʦʪʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʮʝ 

ʦʙʤʝʞʝʥʥʷ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʜʦʣʘʪʠ ʟʘʚʜʷʢʠ ʤʝʪʦʜʠʢʘʤ ʢʦʣʝʢʪʠʚʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ. 

ɿʘʨʘʭʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ MOOC-ʠ ʚʠʤʽʨʶʻʪʴʩʷ ʪʠʩʷʯʘʤʠ ʽ ʥʘʚʽʪʴ 

ʤʽʣʴʡʦʥʘʤʠ. ɹʘʛʘʪʦ ʟ ʮʠʭ ʣʶʜʝʡ ʻ ʧʨʘʮʶʶʯʠʤʠ ʜʦʨʦʩʣʠʤʠ ʣʶʜʴʤʠ, ʷʢʽ ʧʨʘʛʥʫʪʴ 
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ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʪʝʭʥʽʯʥʽ ʯʠ ʙʽʟʥʝʩʦʚʽ ʥʘʚʠʯʢʠ ʘʙʦ ʦʥʦʚʠʪʠ ʩʪʘʨʽ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʚʦʻ ʢʘʨô̒ ʨʥʝ ʟʨʦʩʪʘʥʥʷ. ɸʣʝ ʩʧʨʘʚʞʥʷ ʧʨʦʙʣʝʤʘ ʟʘʟʚʠʯʘʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʯʠʤʘʣʦ ʟ ʥʠʭ ʥʝ ʟʘʚʝʨʰʫʶʪʴ ʥʘʚʯʘʥʥʷ. ʏʠʤʘʣʦ ʩʣʫʭʘʯʽʚ ʥʘʚʽʪʴ ʥʝ ʧʦʯʠʥʘʶʪʴ 

ʢʫʨʩʠ, ʥʘ ʷʢʽ ʚʦʥʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ. ɯʩʥʫʶʪʴ ʽ ʪʽ, ʭʪʦ, ʟʘʢʽʥʯʠʚʰʠ ʢʫʨʩ, ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʟ ʥʴʦʛʦ ʥʽʯʦʛʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʣʘʩʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʅʘ ʨʠʩ. 1.4.2 ʚʽʜʦʙʨʘʞʝʥʦ ʩʪʘʥ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʚʠʧʫʩʢʫ ʩʣʫʭʘʯʽʚ ʧʦʧʫʣʷʨʥʠʭ 

ʧʨʦʚʘʡʜʝʨʽʚ MOOC ʩʪʘʥʦʤ ʥʘ 2022, ʦʜʝʨʞʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʟ ʜʦʩʣʽʜʞʝʥʥʷ 

[296]. 

 

ʈʠʩ. 1.4.2. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʘʨʘʭʦʚʘʥʠʤʠ ʪʘ çʚʠʧʫʩʢʥʠʢʘʤʠè  

ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ MOOC 

ʊ. ʊʘʫʙʝʨ ʱʝ ʫ 2013 ʨʦʮʽ ʥʘʤʘʛʘʚʩʷ ʟʥʘʡʪʠ ʜʞʝʨʝʣʦ ʥʠʟʴʢʦʾ çʫʩʧʽʰʥʦʩʪʽè 

ʩʣʫʭʘʯʽʚ MOOC. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ, ʜʦʩʣʽʜʥʠʢ ʚʚʘʞʘʚ ʩʠʪʫʘʮʽʶ, ʟʘ ʷʢʦʾ 

ʚʠʢʣʘʜʘʯʽ MOOC, ʫʩʝ ʱʝ ʤʽʨʢʫʶʪʴ ʢʘʪʝʛʦʨʽʷʤʠ ʦʬʣʘʡʥ-ʥʘʚʯʘʥʥʷ. ʇʨʦʪʝ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ ʜʚʘʜʮʷʪʦʛʦ ʩʪʦʣʽʪʪʷ ʧʨʦʩʪʦ ʥʝ ʧʨʘʮʶʶʪʴ ʪʘʢ ʜʦʙʨʝ ʜʣʷ ʩʫʯʘʩʥʠʭ 

çʫʯʥʽʚè ʍʍɯ ʩʪʦʣʽʪʪʷ. 

ɯʥʰʘ ʩʫʪʪʻʚʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʽ ʜʦʨʦʩʣʠʭ ʤʘʻ 

ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʤʽʞ ʞʠʪʪʷʤ ʽ ʨʦʙʦʪʦʶ. ʋ ʙʘʛʘʪʴʦʭ ʦʧʠʪʫʚʘʥʥʷʭ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʟʛʘʜʫʚʘʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʟʘʚʝʨʰʝʥʥʷ MOOC ʻ çʥʝʩʪʘʯʘ ʯʘʩʫ / ʢʽʣʴʢʽʩʪʴ 

ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫè. ʎʝʡ ʯʠʥʥʠʢ ʻ ʩʫʪʪʻʚʠʤ ʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 
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ʽʥʬʦʨʤʘʪʠʢʠ. ɸʜʞʝ ʚʦʥʠ ʟʘʟʚʠʯʘʡ ʥʘ 2ï3-ʤʫ ʢʫʨʩʘʭ ʧʨʘʮʝʚʣʘʰʪʦʚʫʶʪʴʩʷ ʪʘ 

ʤʘʶʪʴ ʧʦʻʜʥʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʪʘ ʪʨʫʜʦʚʫ ʜʽʷʣʴʥʽʩʪʴ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝ ʟʫʤʦʚʣʝʥʽ ʩʧʝʮʠʬʽʢʦʶ MOOC. ʇʨʦʙʣʝʤʘ 

ʧʦʣʷʛʘʻ ʚ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʭ ʫʯʘʩʥʠʢʽʚ 

ʟʘʟʥʘʯʝʥʠʭ ʢʫʨʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʤʝʥʰʝ 20 % ʩʪʫʜʝʥʪʽʚ ʚʠʟʥʘʶʪʴ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ 

ʩʝʙʝ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʶ ʫ ʬʦʨʤʽ ʪʨʝʥʽʥʛʽʚ. ɯ ʮʝ ʧʨʠ ʪʦʤʫ, ʱʦ 

ʪʨʝʥʽʥʛʠ ʧʨʦʚʦʜʷʪʴ ʧʨʦʛʨʘʤʽʩʪʠ-ʧʨʘʢʪʠʢʠ ʟ ʚʝʣʠʢʠʤ ʜʦʩʚʽʜʦʤ ʚʠʢʣʘʜʘʥʥʷ [59]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʘ ʟʘʦʭʦʯʝʥʥʷ 

ʚʠʢʣʘʜʘʯʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʚʽʜʢʨʠʪʦʤʫ 

ʜʦʩʪʫʧʽ.  

ʑʦʜʦ ʚʠʚʯʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʦ ʥʠʥʽ MOOC-ʧʨʦʚʘʡʜʝʨʠ ʪʘ ʾʭ 

ʧʣʘʪʬʦʨʤʠ ʧʨʦʧʦʥʫʶʪʴ ʯʠʤʘʣʦ ʮʽʢʘʚʠʭ ʢʫʨʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʧʣʘʪʬʦʨʤʽ Edx 

ʧʨʠʩʫʪʥʽʡ ʢʫʨʩ Introduction to Cloud Infrastructure Technologies. ɺʽʥ ʤʽʩʪʠʪʴ 

ʙʘʛʘʪʦ ʪʝʤ. ʉʝʨʝʜ ʥʠʭ ʻ ʙʘʟʦʚʽ (ʚ̔ʨʪʫʘʣʽʟʘʮʽʷ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʧʦʩʣʫʛʘ (IaaS), 

ʧʣʘʪʬʦʨʤʘ ʷʢ ʧʦʩʣʫʛʘ (PaaS), ʢʦʥʪʝʡʥʝʨʠ) ʪʘ ʚʽʜʥʦʩʥʦ ʥʦʚʽʪʥʽ (ʥ̔ʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʥ̔ʪʝʨʥʝʪ ʨʝʯʝʡ, ʷʢ ʜʦʩʷʛʪʠ ʫʩʧʽʭʫ ʚ ʭʤʘʨʽ) [209]. 

ʂʦʤʧʘʥʽʷ Coursera ʧʨʦʧʦʥʫʻ ʜʣʷ ʚʠʚʯʝʥʥʷ ʢʽʣʴʢʘ ʢʫʨʩʽʚ: Essential Cloud 

Infrastructure: Foundation, Essential Cloud Infrastructure: Core Services, Elastic 

Cloud Infrastructure: Scaling and Automation, Google Cloud Platform Fundamentals: 

Core Infrastructure. ʋ ʮʠʭ ʢʫʨʩʘʭ ʚʠʚʯʘʶʪʴʩʷ ʧʦʪʫʞʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ, ʪʘʢʽ ʷʢ Google Cloud Platform ʪʘ AWS [231]. 

Udacity ʨʦʟʨʦʙʠʣʘ ʧʨʦʛʨʘʤʫ çʉʪʘʪʠ ʽʥʞʝʥʝʨʦʤ Cloud Dev Ops Engineerè. 

ɺʦʥʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʠʪʠʩʷ ʧʨʦʻʢʪʫʚʘʪʠ ʪʘ ʨʦʟʛʦʨʪʘʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʷʢ 

ʢʦʜ, ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʦʥʚʝʻʨʠ ʜʣʷ ʨʽʟʥʠʭ ʩʪʨʘʪʝʛʽʡ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 

ʨʦʟʛʦʨʪʘʪʠ ʤʘʩʰʪʘʙʦʚʘʥʽ ʤʽʢʨʦʩʝʨʚʽʩʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ Kubernetes, ʱʦ ʻ 

ʩʢʣʘʜʥʠʢʦʤ Google Cloud Platform. ʅʘʧʨʠʢʽʥʮʽ ʧʨʦʛʨʘʤʠ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟʤʦʛʫ 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʥʦʚʽ ʥʘʚʠʯʢʠ, ʟʘʚʝʨʰʠʚʰʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦ̒ʢʪ [342]. 

ʂʦʤʧʘʥʽʷ Cisco ʧʨʦʧʦʥʫʻ ʘʥʘʣʦʛʽʯʥʽ ʢʫʨʩʠ ʚ ʤʝʞʘʭ ʩʠʩʪʝʤʠ ʤʝʨʝʞʝʚʠʭ 

ʘʢʘʜʝʤʽʡ (Cisco Network Academy). ʄʝʨʝʞʝʚʽ ʘʢʘʜʝʤʽʾ Cisco ʻ ʯʘʩʪʠʥʦʶ 

ʧʨʦʛʨʘʤʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʂʦʤʧʘʥʽʷ ʩʧʦʚʽʜʫʻ 
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ʧʘʨʘʜʠʛʤʫ ʥʘʜʘʥʥʷ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʝʷʢʠʭ ʢʫʨʩʽʚ ʰʠʨʦʢʦʤʫ ʢʦʣʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ  ̔ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ɯʂ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʧʦʙʫʜʦʚʠ ʢʘʨô̒ ʨʠ ʧʨʘʮʽʚʥʠʢʘʤ  ̔ ʩʪʫʜʝʥʪʘʤ ʥʘʚʯʘʣʴʥʠʤ 

ʟʘʢʣʘʜʽʚ ʪʘ ʦʢʨʝʤʠʤ ʦʩʦʙʘʤ. 

ɿʚ̔ʩʥʦ, ʮʽ ʢʫʨʩʠ ʥʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʜʝʦʣʦʛʽʾ MOOC. ʇʨʦʪʝ ʟʘʟʥʘʯʝʥʫ 

ʘʢʘʜʝʤʽ ʁʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʦ ʧʨʘʢʪʠʯʥʦ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. ɼʣʷ 

ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʚ ɿɺʆ ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʫ, ʷʢʘ ʙʫʜʝ ʢʝʨʽʚʥʠʢʦʤ, ʪʘ 

ʚʩʪʘʥʦʚʠʪʠ ʢʦʥʪʘʢʪ ʽʟ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ, ʷʢʠʡ ʻ ʮʝʥʪʨʦʤ ʤʝʨʝʞʥʠʭ ʘʢʘʜʝʤʽʡ. 

ʇʝʨʝʣʽʢ ʪʘʢʠʭ ʮʝʥʪʨʽʚ ʜʦʩʪʫʧʥʠʡ ʥʘ ʩʘʡʪʽ netacad.com. ʉʝʨʝʜ ʢʫʨʩʽʚ ʘʢʘʜʝʤʽʾ ʻ 

ʢʫʨʩʠ ʦʟʥʘʡʦʤʯʽ, ʙʘʟʦʚʽ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʢʫʨʩʠ. ɼʣʷ ʚʠʢʣʘʜʘʥʥʷ ʦʟʥʘʡʦʤʯʠʭ  ̔

ʜʝʷʢʠʭ ʙʘʟʦʚʠʭ ʢʫʨʩʽʚ ʥʝ ʧʦʪʨʽʙʥʦ ʧʦʧʝʨʝʜʥʻ ʥʘʚʯʘʥʥʷ ʚʠʢʣʘʜʘʯʘ ʚ ʮʝʥʪʨʽ 

ʧʽʜʛʦʪʦʚʢʠ. ɰʭ ʤʦʞʝ ʙʫʪʠ ʚʚʝʜʝʥʦ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʘʙʦ 

ʚʠʙʽʨʢʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʷʢ ʦʢʨʝʤʽ ʟʤʽʩʪʦʚʽ ʤʦʜʫʣʽ. ʊʘʢʦʞ ʚʠʢʣʘʜʘʯ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʢʨʝʤʽ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʟ ʥʠʭ: ʧʘʨʘʛʨʘʬʠ, ʟʘʚʜʘʥʥʷ, 

ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʪʝʩʪʠ ʪʦʱʦ.  

ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʢʫʨʩʠ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco ʽʤʧʣʝʤʝʥʪʫʶʪʴ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʯʠʤʘʣʦ ʟʘʨʫʙʽʞʥʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʜʦʩʣʽʜʞʝʥʥ ̔ʥʘʫʢʦʚʮʽʚ 

ʚʽʜʢʨʠʪʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ (The Open University of the United 

Kingdom ï UKOU) ʦʧʠʩʘʥʦ ʜʦʩʚʽʜ ʫʩʧʽʰʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ 

Cisco ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ ʟʤʽʰʘʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʧʽʜʛʦʪʦʚʮʽ 

ʙʘʢʘʣʘʚʨʽʚ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ. ɸʚʪʦʨʠ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʽʜʟʥʘʯʘʶʪʴ ʷʢ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʠʢʣʘʜʘʯʘ(ʪʨʝʥʝʨʘ) ʫ 

ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ. ʉʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʧʽʜ ʯʘʩ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʢʫʨʩʫ ʙʫʚ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ. ɺʽʥ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ 

ʷʢ ʜʽʻʚʠʡ ʩʧʦʩʽʙ ʧʨʦʚʝʜʝʥʥʷ ʢʫʨʩʽʚ Cisco. ʊʘʢʽ ʚʠʩʥʦʚʢʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ 

ʧʦʟʠʪʠʚʥʠʤʠ ʚʽʜʛʫʢʘʤʠ ʩʪʫʜʝʥʪʽʚ ʪʘ ʾʭ ʥʘʚʯʘʣʴʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ [318]. 

ɿʥʘʯʥʘ ʨʦʣʴ ʤʝʨʝʞʝʚʠʭ ʘʢʘʜʝʤʽʡ Cisco ʧʦʣʷʛʘʻ ʚ ʧʨʦʚʝʜʝʥʥ̔  ʧʨʦʩʚʽʪʥʠʮʴʢʠʭ 

ʟʘʭʦʜʽʚ ʜʣʷ ʚʯʠʪʝʣʽʚ, ʫʯʥʽʚ ʰʢʽʣ, ʩʪʫʜʝʥʪʽʚ ʢʦʣʝʜʞʽʚ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ɸʢʘʜʝʤʽʾ 

Cisco, ʚʽʜʢʨʠʪʽ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʚʦʜʷʪʴ 

ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʨʘʢʪʠʢʫʶʯʠʭ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, 
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ʥʘʧʨʠʢʣʘʜ, ʱʦʜʦ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʩʠʤʫʣʷʪʦʨʘ Cisco Packet Tracer ʫ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. ɿʦʢʨʝʤʘ, 

ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʘʢʽ ʟʘʭʦʜʠ: 

¶ ɼʝʥʴ ʙʝʟʧʝʯʥʦʛʦ ʥ̔ʪʝʨʥʝʪʫ. 

¶ ʉʝʤʽʥʘʨʠ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʫʨʩʽʚ çCCNA1 Introduction to Networkingè ʪʘ 

çʆʩʥʦʚʠ ʘʧʘʨʘʪʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʇʂè ʜʣʷ ʦʯʥʦʛʦ, 

ʟʤʽʰʘʥʦʛʦ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

¶ ɯʥʽʮʽʘʪʠʚʠ çʂʨʦʢ ʟʘ ʢʨʦʢʦʤè ʫ ʥʘʚʯʘʥʥʽ ʢʫʨʩʽʚ çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè, çʆʩʥʦʚʠ 

ʢʽʙʝʨʙʝʟʧʝʢʠè ʪʘ ʽʥʰʠʭ. 

¶ ʆʯʥʽ ʟʫʩʪʨʽʯʽ ʚ ʦʬʽʩʽ ʢʦʤʧʘʥʽʾ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʘʭ-ʧʘʨʪʥʝʨʘʭ. 

¶ ʊʠʞʥʽ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽʥʩʪʨʫʢʪʦʨʽʚ. 

ʉʭʦʞʠʡ ʜʦʩʚʽʜ ʦʧʠʩʫʶʪʴ ʽ ʟʘʨʫʙʽʞʥʽ ʜʦʩʣʽʜʥʠʢʠ. ɿʦʢʨʝʤʘ, ʫ ʉʣʦʚʘʯʯʠʥʽ ʫ 

2019 ʨʦʮʽ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʢʦʥʬʝʨʝʥʮʽ ʁʜʣʷ ʚʯʠʪʝʣʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ, 

ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʧʨʦʻʢʪʽ çɯʊ-ʘʢʘʜʝʤʽʷ ï ʦʩʚʽʪʘ ʜʣʷ 21 ʩʪʦʣʽʪʪʷè. 

ʋ ʮʴʦʤʫ ʟʘʭʦʜʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 198 ʫʯʘʩʥʠʢʽʚ ï ʚʠʢʣʘʜʘʯʽ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, ʙʽʦʣʦʛʽʾ, ʭʽʤʽʾ, ʛʝʦʛʨʘʬʽʾ ʪʘ ɯʂʊ, ɯʊ-ʝʢʩʧʝʨʪʠ ʟ ʫʥʽʚʝʨʩʠʪʝʪʽʚ-

ʧʘʨʪʥʝʨʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʠ ɯʊ-ʘʩʦʮʽʘʮʽʾ ʉʣʦʚʘʯʯʠʥʠ ʪʘ ɯʊ-ʢʦʤʧʘʥʽʡ. ʋʯʘʩʥʠʢʠ 

ʢʦʥʬʝʨʝʥʮʽʾ ʚʠʩʣʦʚʠʣʠ ʩʚʦʻ ʙʘʯʝʥʥʷ ʩʪʦʩʦʚʥʽ ɯʂ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʠʧʫʩʢʥʠʢʽʚ 

ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʟʘʟʥʘʯʠʣʠ, ʱʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʥʞʝʥʝʨʽʾ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ [273].  

ʈʦʟʛʣʷʥʝʤʦ ʢʫʨʩʠ ʘʢʘʜʝʤʽʾ Cisco, ʷʢʽ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʮʽʣʴʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʦʙʦʚô̫ ʟʢʦʚʽ ʡ ʚʠʙʽʨʢʦʚʽ 

ʜʠʩʮʠʧʣʽʥʠ ʟ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09. 

ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è. ʇʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʤʘʛʘʻ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʦʟʫʤʽʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʝʤ ʜʠʩʮʠʧʣʽʥʠ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè ʜʦʮʽʣʴʥʠʤ ʻ 

ʫʥʘʦʯʥʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ  ̔ʧʨʦʮʝʩʽʚ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʣʝʛʰʝ ʟʨʦʟʫʤʽʪʠ ʪʘ 

ʘʜʘʧʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʱʦ ʚʦʥʠ ʚʽʟʫʘʣʴʥʦ ʙʘʯʘʪʴ, ʷʢ ʥʘʩʧʨʘʚʜʽ 

ʧʨʘʮʶʻ ʧʝʚʥʘ ʤʝʨʝʞʝʚʘ ʪʝʭʥʦʣʦʛʽʷ.  
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ʉʝʨʝʜ ʦʟʥʘʡʦʤʯʠʭ ʢʫʨʩʽʚ ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʫʚʘʛʫ ʢʫʨʩʠ çIntroduction to 

Packet Tracerè (çɺʩʪʫʧ ʜʦ ʩʠʤʫʣʷʪʦʨʫ Packet Tracerè). ʆʩʢʽʣʴʢʠ ʟʘʟʥʘʯʝʥʠʡ 

ʩʠʤʫʣʷʪʦʨ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʧʨʦʮʝʩʽʚ, ʪʦ 

ʡʦʛʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʚ ʜʠʩʮʠʧʣʽʥʽ çʂʦʤʧôʁ ʪʝʨʥʽ 

ʤʝʨʝʞʽ ʪʘ ʥ̔ʪʝʨʥʝʪè. ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʷʪʦʨʘ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʤʝʨʝʞ Packet Tracer ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʥʽʤʘʮʽʾ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʧʨʠʢʣʘʜʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʦʙʦʪʽ ʥʘʫʢʦʚʮʽʚ ʟ ʊʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʂʦʰʠʮʝ 

(ʉʣʦʚʘʯʯʠʥʘ) [273]. ʉʧʦʩʽʙ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʫʨʩʫ çɺʩʪʫʧ ʜʦ ʩʠʤʫʣʷʪʦʨʫ Packet 

Tracerè ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʢʫʨʩʫ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʡ ʥ̔ʪʝʨʥʝʪʫ 

ʨʝʯʝʡ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʪʘʢʠʡ ʩʧʝʮʢʫʨʩ ʧʝʨʝʜʙʘʯʝʥʦ, ʜʦ ʡʦʛʦ ʟʤʽʩʪʫ, ʢʨʽʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʠʪʘʥʴ ʟ ʜʠʩʮʠʧʣʽʥʠ çɺʩʪʫʧ ʜʦ ʩʠʤʫʣʷʪʦʨʫ Packet Tracerè, ʤʦʞe 

ʙʫʪʠ ʜʦʣʫʯʝʥʦ ʢʫʨʩ Introduction to IoT (çɺʩʪʫʧ ʜʦ ʥ̔ʪʝʨʥʝʪʫ ʨʝʯʝʡè). ʆʙʠʜʚʘ 

ʟʘʟʥʘʯʝʥʽ ʢʫʨʩʠ ʧʝʨʝʢʣʘʜʝʥʽ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ.  

ʂʫʨʩ çIT Essentialsè (çʆʩʥʦʚʠ ʘʧʘʨʘʪʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʇʂè) ʤʦʞʝ ʜʦʧʦʚʥʶʚʘʪʠ ʜʠʩʮʠʧʣʽʥʠ çɸʨʭʽʪʝʢʪʫʨʘ ʢʦʤʧôʁ ʪʝʨʽʚè, çʆʧʝʨʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠè, çʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤè. ɯʩʥʫʻ ʫʢʨʘʾʥʩʴʢʘ 

ʣʦʢʘʣʽʟʘʮʽʷ ʢʫʨʩʫ, ʧʨʦʪʝ ʜʣʷ ʡʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʚʠʢʣʘʜʘʯʝʚʽ ʧʦʪʨʽʙʥʦ ʩʘʤʦʤʫ 

ʫʩʧʽʰʥʦ ʟʘʢʽʥʯʠʪʠ ʡʦʛʦ ʪʘ ʦʪʨʠʤʘʪʠ ʘʢʨʝʜʠʪʘʮʽʶ. ʂʫʨʩ ʤʽʩʪʠʪʴ ʪʘʢʽ ʨʦʟʜʽʣʠ: 

ʟʥʘʡʦʤʩʪʚʦ ʟ ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧôʁ ʪʝʨʦʤ; ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ; ʤʦʥʪʘʞ ʢʦʤʧôʁ ʪʝʨʘ; ʦʛʣʷʜ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ; ʤʝʨʝʞʽ; ʧʦʨʪʘʪʠʚʥʽ ʢʦʤʧôʁ ʪʝʨʠ; ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ; ʤʦʙʽʣʴʥʽ 

ʧʨʠʩʪʨʦʾ; ʙʝʟʧʝʢʘ; ɯʊ-ʩʧʝʮʽʘʣʽʩʪ; ʧʦʰʫʢ ʪʘ ʫʩʫʥʝʥʥʷ ʩʢʣʘʜʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

ʆʩʢʽʣʴʢʠ ʥʘʚʝʜʝʥʠʡ ʧʝʨʝʣʽʢ ʪʝʤ ʻ ʜʦʚʦʣʽ h ʠʨʦʢʠʤ, ʪʦ ʜʦʮʽʣʴʥʠʤ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʪʝʤ ʫ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ. ʅʘʧʨʠʢʣʘʜ, ʦʩʪʘʥʥʷ ʪʝʤʘ ʙʫʜʝ 

ʜʦʨʝʯʥʦʶ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ.  

ɹʘʟʦʚʠʡ ʢʫʨʩ çNDG Linux Essentialsè (ʆʩʥʦʚʠ Linux) ʤʦʞʝ ʜʦʧʦʚʥʶʚʘʪʠ 

ʜʠʩʮʠʧʣʽʥʫ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè. ɼʣʷ ʡʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʥʝ ʧʦʪʨʽʙʥʝ ʧʦʧʝʨʝʜʥʻ 

ʥʘʚʯʘʥʥʷ ʚʠʢʣʘʜʘʯʘ. ʇʨʦʪʝ ʢʫʨʩ ʜʦʩʪʫʧʥʠʡ ʣʠʰʝ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. ʉʭʦʞʘ 

ʩʠʪʫʘʮʽʷ ʟ ʢʫʨʩʦʤ çProgramming Essentials in Pythonè (çʆʩʥʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʥʘ Pythonè), ʷʢʠʤ ʚʘʨʪʦ ʜʦʧʦʚʥʠʪʠ ʢʣʘʩʠʯʥʫ ʜʠʩʮʠʧʣʽʥʫ çʇʨʦʛʨʘʤʫʚʘʥʥʷè. 
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ɺʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʚʧʨʦʚʘʜʠʪʠ ʢʫʨʩ ʷʢ ʦʢʨʝʤʠʡ ʤʦʜʫʣʴ ʘʙʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ 

ʪʝʤʠ ʧʦʝʪʘʧʥʦ ʚʧʨʦʜʦʚʞ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ. 

ɿʥʘʯʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ, ʤʝʪʦʜʠʯʥʠʡ  ̔ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʫʨʩʽʚ ʘʢʘʜʝʤʽʾ NetAcad ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʜʦʨʝʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʫʨʩʠ ʙʘʟʦʚʽ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʢʫʨʩʠ ʩʝʨʝʜʥʴʦʛʦ 

ʨʽʚʥʷ, ʥʘʧʨʠʢʣʘʜ çNetworking Essentialsè (çʆʩʥʦʚʠ ʤʝʨʝʞè), çCCNA Introduction 

to Networking contentè (çɺʩʪʫʧ ʜʦ ʤʝʨʝʞè), çCCNA Routing & Switching. 

Connecting Networksè (çʄʘʨʰʨʫʪʠʟʘʮʽʷ ʪʘ ʢʦʤʫʪʘʮʽʷ. ɿô̒ ʜʥʘʥʥʷ ʤʝʨʝʞè). ʇʨʦʪʝ 

ʮʽ ʢʫʨʩʠ, ʟʘʟʚʠʯʘʡ, ʻ ʘʥʛʣʦʤʦʚʥʠʤʠ ʪʘ ʚʠʤʘʛʘʶʪʴ ʦʙʦʚô̫ ʟʢʦʚʦʛʦ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʥʘʚʯʘʥʥʷ ʚʠʢʣʘʜʘʯʘ.  

ʏʠʤʘʣʦ ʫʚʘʛʠ ʚ ʤʝʨʝʞʝʚʽʡ ʘʢʘʜʝʤʽʾ Cisco ʧʨʠʜʽʣʝʥʦ ʚʠʚʯʝʥʥʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʢʽʙʝʨʥʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ. ɿʘʟʥʘʯʝʥʘ ʪʝʤʘʪʠʢʘ ʻ ʜʦʩʪʘʪʥʴʦ 

ʘʢʪʫʘʣʴʥʦ  ʁʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʂʨʽʤ ʪʦʛʦ, 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʪʘ ʜʦʩʚʽʜʯʝʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʤʝʨʝʞ  ̔ʬʘʭʽʚʮʽ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʻ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. ʇʨʦʪʝ ʩʪʫʜʝʥʪʘʤ ʽʥʢʦʣʠ ʚʘʞʢʦ ʟʨʦʟʫʤʽʪʠ 

ʢʦʥʮʝʧʮʽʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʪʘ ʢʦʤʫʪʘʮʽʾ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʢʠʪʘʡʩʴʢ ̔

ʜʦʩʣʽʜʥʠʢʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʷʪʦʨʽʚ ʫ ʢʫʨʩʘʭ ʤʝʨʝʞʝʚʦʾ 

ʘʢʘʜʝʤʽʾ Cisco. ɸʚʪʦʨʠ ʟʜʽʡʩʥʠʣʠ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʬʽʟʠʯʥʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ ʪʘ 

ʚʽʨʪʫʘʣʴʥʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʧʦʙʫʜʦʚʘʥʠʤʠ ʥʘ ʦʩʥʦʚʽ ʩʠʤʫʣʷʪʦʨʽʚ GNS ʪʘ 

Packet Tracer. ɿʘ ʦʩʥʦʚʫ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʮʽ ʚʟʷʣʠ ʪʘʢʽ ʘʩʧʝʢʪʠ: ʟʤʽʩʪ 

ʥʘʚʯʘʥʥʷ, ʤʝʨʝʞʝʚʽ ʪʦʧʦʣʦʛʽʾ, ʛʨʫʧʦʚʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ, ʚʠʤʦʛʠ ʜʦ ʘʧʘʨʘʪʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʘʞʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʩʪʨʦʾʚ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ [206]. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʪʫʜʝʥʪʠ ʧʦʟʠʪʠʚʥʦ ʦʮʽʥʶʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʝʚʠʭ 

ʩʠʤʫʣʷʪʦʨʽʚ ʽ ʨʦʟʛʣʷʜʘʶʪʴ ʾʭ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʢʦʥʮʝʧʮʽʡ ʪʘ 

ʥʘʙʫʪʪʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʦʩʚʽʜʫ. 

ʇʦʟʠʪʠʚʥʠʤ ʯʠʥʥʠʢʦʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʢʫʨʩʽʚ ʤʝʨʝʞʝʚʦʾ ʘʢʘʜʝʤʽʾ Cisco ʻ 

ʦʪʨʠʤʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʩʝʨʪʠʬʽʢʘʪʽʚ ʧʨʦ ʫʩʧʽʰʥʝ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʽʚ. ʅʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʮʝʡ ʬʘʢʪ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʪʠʚʘʮʽʶ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ. ʋ 

ʚʠʧʘʜʢʫ ʫʩʧʽʰʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʫʨʩʽʚ ʩʪʫʜʝʥʪ ʩʪʘʻ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ 
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ʩʝʨʪʠʬʽʢʦʚʘʥʠʤ ʬʘʭʽʚʮʝʤ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʦʧʠʩʘʥʽ ʢʫʨʩʠ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʪʦʯʥʦʛʦ ʪʘ ʧʽʜʩʫʤʢʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ʊʘʢʦʞ 

ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʥʘʚʯʘʥʥʷ ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ ʪʝʩʪʫ-

ʘʥʢʝʪʠ çɺʽʜʛʫʢ ʧʨʦ ʢʫʨʩè, ʩʪʚʦʨʝʥʦʛʦ ʷʢ ʦʧʠʪʫʚʘʥʥʷ ʟʘ ʰʢʘʣʦʶ ʃʘʡʢʝʨʪʘ. ɺʽʥ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʝʷʢʽ ʩʢʣʘʜʥʠʢʠ ʬʘʭʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ (ʥʘʚʠʯʢʠ, ʧʽʜʪʚʝʨʜʞʝʥʽ ʟʜʘʪʥʦʩʪʽ, ʮʽʥʥʦʩʪʽ ʪʘ 

ʩʪʘʚʣʝʥʥʷ), ʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʧʨʘʮʶʚʘʪʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ɺʽʜʧʦʚʽʜʥʫ ʤʝʪʦʜʠʢʫ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʢʫʨʩʽʚ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco ʚ ʭʤʘʨʥʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʚ ʧʦʜʘʣʴʰʠʭ ʨʦʟʜʽʣʘʭ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

ʋʥʘʩʣʽʜʦʢ ʘʥʘʣʽʟʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ 

ʧʦʰʠʨʝʥʦʶ ʧʨʘʢʪʠʢʦʶ ʨʦʟʚʠʪʢʫ ʾʭʥʴʦʾ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʈʦʟʛʦʨʪʘʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʾʭ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʪʘ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʋ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʫʪʦʯʥʝʥʥʷ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʟʦʢʨʝʤʘ ʫʪʦʯʥʝʥʦ ʧʦʥʷʪʪʷ çʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷè ̫ ʢ ʩʠʩʪʝʤʫ 

ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ (ʘʧʘʨʘʪʥʠʭ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ, ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ), ʱʦ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ  ̔ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ 

ʽʥʬʦʨʤʘʪʠʢʠ. ʗʢ ʧʦʢʘʟʘʣʦ ʚʠʚʯʝʥʥʷ ʧʫʙʣʽʢʘʮʽʡ  ̔ ʜʞʝʨʝʣ ʟ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ, 

ʦʢʨʝʤʽ ʩʢʣʘʜʥʠʢʠ ʪʘʢʠʭ ʩʝʨʝʜʦʚʠʱ ʟʘʟʚʠʯʘʡ ʧʨʠʩʫʪʥʽ ʚ ʟʘʨʫʙʽʞʥʠʭ ʪʘ 

ʫʢʨʘʾʥʩʴʢʠʭ ɿɺʆ. 

ɺʠʚʯʝʥʥʷ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ (ʉʐɸ, ʢʨʘʾʥʠ ɭʉ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ) 

ʧʝʨʝʚʘʞʘʶʯʦʶ ʻ ʩʠʩʪʝʤʘ ʧʝʨʝʢʚʘʣʽʬʽʢʘʮʽʾ ʙʘʢʘʣʘʚʨʽʚ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ ʚ 
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ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʘʙʦ ʽʥʰʠʭ ʘʢʨʝʜʠʪʦʚʘʥʠʭ ʫʩʪʘʥʦʚʘʭ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʘʜʝʢʚʘʪʥʝ 

ʤʘʪʝʨʽʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ ʚʯʠʪʝʣʽʚ, ʥʘʚʽʪʴ ʫ ʥʠʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʘʜʨʦʚʠʡ ʜʝʬʽʮʠʪ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʫʯʠʪʝʣʽʚ STEM-ʜʠʩʮʠʧʣʽʥ 

ʟʘʛʘʣʦʤ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ ʟʦʢʨʝʤʘ. ɸʥʘʣʽʟ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʧʽʜʛʦʪʦʚʢʠ ʟʘʟʥʘʯʝʥʠʭ 

ʬʘʭʽʚʮʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ, ʘ ʪʘʢʦʞ ʩʠʣʘʙʫʩʽʚ ʢʫʨʩʽʚ, ʜʦʩʪʫʧʥʠʭ ʫ ʤʝʨʝʞʽ 

ʽʥʪʝʨʥʝʪ, ʜʘʻ ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʥʠʭ ʢʦʥʮʝʧʮʽʡ  ̔

ʧʨʦʙʣʝʤʘʪʠʢʠ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʘʢʫ ʧʽʜʛʦʪʦʚʢʫ ʟʜʽʡʩʥʶʪʁʴ ʫ ʜʚʦʭ 

ʥʘʧʨʷʤʘʭ ï ʨʦʟʛʦʨʪʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ ʽ ʩʝʨʚʽʩʽʚ. ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ 

ʟʜʽʡʩʥʶʚʘʪʠ ʪʘʢʫ ʧʽʜʛʦʪʦʚʢʫ ʚ ʪʝʦʨʝʪʠʯʥʦ ʪʘ ʤʝʪʦʜʠʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʦʤʫ, 

ʪʝʭʥʽʯʥʦ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʦ ʩʧʨʦʻʢʪʦʚʘʥʦʤʫ ʪʘ ʜʦʩʢʦʥʘʣʦ ʨʦʟʛʦʨʥʫʪʦʤʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʚʯʘʥʥʷ.  

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʜʦʩʪʫʧʫ, ʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʧʽʚʧʨʘʮ ̔ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ 

ʜʦʩʷʛʥʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʨʘʭʫʚʘʥʥʷ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʯʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ, 

ʩʪʚʦʨʝʥʦʤʫ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ɺʦʥʠ ʧʦʣʷʛʘʶʪʴ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʦʻʜʥʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ ʪʘ ʧʦʣʦʞʝʥʴ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʝʦʨʽʡ, ʱʦ 

ʦʙʛʨʫʥʪʦʚʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʫ ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʆʨʛʘʥʽʟʘʮʽʷ 

ʥʘʚʯʘʥʥʷ ʚ ʥʴʦʤʫ ʟʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻ  ʁʢʦʥʝʢʪʠʚʽʟʤʫ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʤʝʨʝʞʽ 

ʟʚô̫ ʟʢʽʚ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ, ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ʝʢʩʧʝʨʪʽʚ, ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʚ ʧʨʦ̒ʢʪʘʭ. ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʽʜʝʡ 

ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʡ ʫʩʧʽʭʫ ʯʝʨʝʟ 

ʨʝʟʫʣʴʪʘʪʠʚʥʫ ʩʧʽʚʧʨʘʮʶ ʚʠʢʣʘʜʘʯʘ ʪʘ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ, ʚʽʜʦʙʨʘʞʝʥʦ 

ʚ ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ: [186], [177], [69], [92], [387], [5]. 
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ʈʆɿɼɯʃ 2. ʇʈʆɭʂʊʋɺɸʅʅʗ ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ 

ʉɽʈɽɼʆɺʀʑɸ ʅɸɺʏɸʅʅʗ ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ ɯʅʌʆʈʄɸʊʀʂʀ 

2.1. ɿʘʛʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʇʨʦʚʽʜʥʦʶ ʽʜʝʻʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ, 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʷʢʽʩʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʤ 

ʧʦʚʩʶʜʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʡ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʫ 

ʾʭʥʽʭ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʇʨʦʚʽʜʥʽ ʽʜʝʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʛʽʧʦʪʝʟʽ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʪʘ 

ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʽʚ ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è ʧʽʜʚʠʱʠʪʴʩʷ ʟʘ ʫʤʦʚʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʶ ʤʝʪʦʜʠʯʥʦʶ 

ʩʠʩʪʝʤʦʶ. 

ɿʘʛʘʣʴʥʘ ʛʽʧʦʪʝʟʘ ʢʦʥʢʨʝʪʠʟʫʻʪʴʩʷ ʚ ʯʘʩʪʢʦʚʠʭ ʛʽʧʦʪʝʟʘʭ:  

1. ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʚʪʦʨʩʴʢʦʾ ʤʦʜʝʣʽ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ 

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ɿɺʆ; 

2. ɼʦʪʨʠʤʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʥʘʪʠ 

ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʩʫʧʨʦʚʽʜ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ; 

3. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʝ, ʩʠʩʪʝʤʘʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʦʩʥʦʚʥʠʭ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è, 

ʟʦʢʨʝʤʘ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ 

ʾʭ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʢʦʥʮʝʧʪ ʚʽʜʦʙʨʘʞʘʻ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʽ ʚʟʘʻʤʦʜʽʶ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢ 
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ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʻ ʦʩʥʦʚʦʶ ʘʥʘʣʽʟʫ 

ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʉʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ 

ʧʨʠʥʮʠʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʜʢʨʠʪʦʾ ʤʦʜʝʣʽ, ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʾ ʤʘʶʪʴ ʚʧʣʠʚ 

ʯʠʤʘʣʦ ʯʠʥʥʠʢʽʚ. ʆʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʚʠʟʥʘʯʘʻ ʽʜʝʶ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʤʦʜʝʣʽ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ, ʚʽʜʢʨʠʪʦʩʪʽ, ʧʦʚʩʶʜʥʦʩʪʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ 

ʧʽʜʭʽʜ ʚʠʟʥʘʯʘʻ ʤʝʪʫ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʥʮʝʧʪ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʚ ʢʦʥʪʝʢʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʅʘ ʦʩʥʦʚʽ 

ʟʘʟʥʘʯʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʢʦʥʘʥʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʻ ʽʥʪʝʛʨʘʮʽʷ ʩʢʣʘʜʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ ʩʪʦʩʦʚʥʦ ʷʢ 

ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʘʢ ʽ ʚʟʘʻʤʦʧʨʦʥʠʢʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʥʮʝʧʪ ʚʠʟʥʘʯʘʻ ʤʦʜʝʣʴ, ʷʢʘ ʤʽʩʪʠʪʴ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʽʚʮʷ ï ʮʽʣʽ, ʟʤʽʩʪ, ʤʝʪʦʜʠ, ʟʘʩʦʙʠ, ʬʦʨʤʠ. ʋ 

ʧʨʦ̒ʢʪʦʚʘʥʽʡ ʤʝʪʦʜʠʮʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʟʤʽʩʪʽ, ʷʢ ʚʚʝʜʝʥʥʷ ʾʭ ʫ 

ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʟʦʢʨʝʤʘ ʷʢ ʟʘʩʦʙʫ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ, 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʙô̒ ʢʪʫ ʚʠʚʯʝʥʥ.̫ ʂʝʨʽʚʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ 

ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʻ ʧʨʠʥʮʠʧʠ ʩʠʩʪʝʤʥʦʩʪʽ, ʚʽʜʢʨʠʪʦʩʪʽ, 

ʥʝʧʝʨʝʨʚʥʦʩʪʽ, ʧʦʚʩʶʜʥʦʩʪʽ ʦʩʚʽʪʠ ʪʘ ʧʨʠʥʮʠʧ ʽʥʪʝʛʨʘʮʽʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʯʠʪʝʣʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚʧʨʦʜʦʚʞ 10 ʨʦʢʽʚ ʽ ʦʭʦʧʣʶʚʘʣʦ ʪʘʢʽ ʝʪʘʧʠ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʦʰʫʢʫ. 

ʇʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ (2012ï2014 ʨʨ.): ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʡ ʘʥʘʣʽʟ ʩʪʘʥʫ 

ʧʨʦʙʣʝʤ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʦʩʚʽʜ ʚʽʪʯʠʟʥʷʥʠʭ  ̔ ʟʘʨʫʙʽʞʥʠʭ ɿɺʆ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʍʆʉʅ, ʚʠʟʥʘʯʝʥʦ ʪʝʦʨʝʪʠʯʥ ̔ ʟʘʩʘʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ: 

ʚʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʘʥʘʣʽʟ 
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ʨʦʟʛʦʨʥʫʪʠʭ ʪʘ ʽʩʥʫʶʯʠʭ ʟʨʘʟʢʽʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ  ̔ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʣʘʪʬʦʨʤ, 

ʧʦʨʽʚʥʷʥʥʷ ʾʭʥʽʭ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ  ̔ ʚʠʤʦʛ ʱʦʜʦ ʘʧʘʨʘʪʥʦʛʦ ʡ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʂʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ (2014ï2016 ʨʨ.): ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʛʽʧʦʪʝʟʫ, ʤʝʪʫ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ; ʜʦʩʣʽʜʞʝʥʥʷ; ʩʪʚʦʨʝʥʦ ʩʧʽʣʴʥʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ 

ʣʘʙʦʨʘʪʦʨʽʶ ʟ ʧʠʪʘʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ʦʩʚʽʪʽ 

ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ (ʥʠʥʽ 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ) ʟ ʊʝʨʥʦʧʽʣʴʩʴʢʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ 

ʧʝʜʘʛʦʛʽʯʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ; ʚʠʟʥʘʯʝʥʦ ʜʦʮʽʣʴʥʽ ʜʣʷ 

ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ; ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ 

ʚʠʤʦʛʠ ʜʦ ʍʆʉʅ; ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʛʽʧʦʪʝʟʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʌʦʨʤʫʚʘʣʴʥʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ (2016ï2019 ʨʨ.): ʚʠʢʦʥʘʥʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ, ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʤʝʪʦʜʠʢʫ ʦʮʽʥʶʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʻ ʩʢʣʘʜʥʠʢʘʤʠ 

ʩʝʨʝʜʦʚʠʱʘ; ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʢʫʨʩʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʨʽʚʥʷ 

ʩʧʝʮʽʘʣʴʥʦʩʪ ̔ ç014.09. ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è, ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ 

ʚʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʤʘʛʽʩʪʨʘʥʪʽʚ ʟʛʘʜʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ;  

ʇʽʜʩʫʤʢʦʚʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ (2019ï2022 ʨ.): ʟʜʽʡʩʥʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʛʽʧʦʪʝʟ ʜʦʩʣʽʜʞʝʥʥʷ; ʘʧʨʦʙʘʮʽʶ ʪʘ ʢʦʨʝʢʮʽʶ 

ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʧʨʦʚʘʜʞʝʥʦ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʝʨʠʬʽʢʦʚʘʥʦ ʚ ʨʝʘʣʴʥʦʤʫ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʝʬʝʢʪʠʚʥʩ̔ʪɹ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ; 

ʧʨʦʚʝʜʝʥʦ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʡ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʜʝʨʞʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʚʩʽʭ ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʜʠʩʝʨʪʘʮʽʾ, ʤʦʥʦʛʨʘʬʽʾ, ʧʫʙʣʽʢʘʮʽʷʭ, ʨʦʟʜʽʣʘʭ 

ʢʦʣʝʢʪʠʚʥʠʭ ʤʦʥʦʛʨʘʬʽʡ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʘʭ. 
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ʇʨʦʪʷʛʦʤ ʫʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʜʦʙʫʚʘʯ ʦʩʦʙʠʩʪʦ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʢʦʞʥʦʤʫ ʟ 

ʥʠʭ, ʟʦʢʨʝʤʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʢʦʥʮʝʧʮʽʡ, ʤʝʪʦʜʦʣʦʛʽʾ, ʛʽʧʦʪʝʟ, ʘʧʨʦʙʘʮʽʾ ʪʘ 

ʧʨʘʢʪʠʯʥʦʤʫ ʨʦʟʛʦʨʪʘʥʥʽ ʡ ʚʧʨʦʚʘʜʞʝʥʥʽ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʟʙʠʨʘʥʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʜʦʙʦʨʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʤʘʛʘʣʦ ʚʠʢʦʥʘʥʥʷ 

ʘʥʘʣʽʪʠʯʥʦ-ʧʨʦʻʢʪʫʚʘʣʴʥʦʾ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦ ʾ ʨʦʙʦʪʠ. 

ɺʦʥʘ ʧʦʣʷʛʘʣʘ ʚ: 

¶ ʘʥʘʣʽʟʽ ʢʦʥʮʝʧʮʽʡ ʧʦʙʫʜʦʚʠ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʦʙʨʘʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ; 

¶ ʚʠʚʯʝʥʥʽ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟ ʪʝʦʨʽʾ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ, ʜʦʙʦʨʽ 

ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʠʢʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ; 

¶ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪ ʍʆʉʅ, ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ; 

¶ ʨʦʟʨʦʙʣʝʥʥʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʟʤʽʩʪ ʥʦʨʤʘʣʴʥʠʭ ʽ ʝʣʝʢʪʠʚʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʆʆʇ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʪʘ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʽʚ 

ʦʩʚʽʪʠ; 

¶ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʩʠʩʪʝʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ 

ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ. 

ʏʠʤʘʣʦ ʟʘʭʦʜʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʤʝʞʘʭ ʩʧʽʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 

ʟ ʧʠʪʘʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʡ 

ɯʥʩʪʠʪʫʪʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʫʯʘʩʪʶ ʘʚʪʦʨʘ ʟʘ ʪʝʤʘʤʠ ʅɼʈ çʄʝʪʦʜʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫè, 2015ï2017 ʨʨ., ɼʈ ˉ 0115U002231, çʎʠʬʨʦʚʘ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʤʘʛʽʩʪʨʽʚ ʽ PhD ʫ ʛʘʣʫʟʷʭ ʧʝʜʘʛʦʛʽʢʠ, 

ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʥʘʫʢè. 2022 ʨ., ɼʈ ˉ0122U000768. ɸʚʪʦʨ ʦʩʦʙʠʩʪʦ 

ʙʨʘʚ ʫʯʘʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʥʠʥʽ ʟʜʽʡʩʥʶʻ ʢʝʨʽʚʥʠʮʪʚʦ ʤʝʨʝʞʥʦ ʁʘʢʘʜʝʤʽʻʶ 
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Cisco ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʡʦʛʦ ʟʘʚʜʘʥʴ, ʧʝʨʝʚʽʨʢʠ 

ʛʽʧʦʪʝʟ ʥʘʤʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ:  

1). ʊʝʦʨʝʪʠʯʥʽ ï ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ,ʾ ʪʝʭʥʽʯʥʦ,ʾ ʧʩʠʭʦʣʦʛʽʯʥʦ,ʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ, ʩʦʮʽʦʣʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ. ʄʝʪʦʜ ʻ ʙʘʟʦʚʠʤ ʜʣʷ 

ʘʢʘʜʝʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ̔ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʷʢʽʩʥʦʛʦ ʪʘ ʨʝʪʝʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʠʡ ʜʞʝʨʝʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʪʝʤʘʪʠʢʘ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥ ɹʫʢʨʘʾʥʩʴʢʠʭ  ̔ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʠʭ ʰʢʽʣ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʨʦʙʣʝʤʘʪʠʢʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʧʽʜʩʫʤʦʚʫʶʯʠ ʪʘ ʩʠʥʪʝʟʫʶʯʠ ʾʭ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʪʦʜʠʢ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʍʆʉʅ. ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟô̫ ʩʫʚʘʥʥʷ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ 

ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʢʽʚ 

ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʮʦɹʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ.  

ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʍʆʉʅ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʟʷʚʰʠ ʜʦ ʫʚʘʛʠ ʧʽʜʭʜ̔ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ, ʦʧʠʩʘʥʠʡ 

ʫ ʧʫʙʣʽʢʘʮʽʾ [187], ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʦʻʢʪʦʚʘʥʝ ʍʆʉʅ ʧʦʚʠʥʥʦ ʤʘʪʠ 

ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  

¶ ʻ ʧʦʩʪʽʡʥʠʤ ʫ ʯʘʩʽ; ʪʦʙʪʦ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʥʩʽ ʚʦʥʦ ʧʨʦʜʦʚʞʫʻ ʽʩʥʫʚʘʪʠ ʥʘʚʽʪʴ 

ʪʦʜʽ, ʢʦʣʠ ʾʾ ʩʪʘʥʠ ʯʠ ʬʫʥʢʮʽʦʥʘʣ ʟʤʽʥʶʶʪʴʩʷ; 

¶ ʥʝ ʤʦʞʝ ʙʫʪʠ ʽʟʦʣʴʦʚʘʥʦ ʚʽʜ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ (ʥʘʫʢʠ), ʟʦʢʨʝʤʘ ʯʝʨʝʟ 

ʽʥʪʝʛʨʘʮʽʶ ʨʽʟʥʦʨʽʜʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ; 

¶ ʧʨʘʮʶʻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̔ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʘʢʦʥʽʚ; 

¶ ʻ ʯʫʪʣʠʚʠʤ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ  ̔ʨʝʘʛʫʻ ʥʘ ʥʠʭ, ʚʧʣʠʚʘʶʯʠ ʷʢ ʥʘ ʦʩʚʽʪʥʽʡ, 

ʪʘʢ ʽ ʥʘ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʚ ʟʘʢʣʘʜʽ ʦʩʚʽʪʽ. 

2) ɽʤʧʽʨʠʯʥʽ ï ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ, 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ  ̔ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪʠ. ʆʩʥʦʚʥʠ ʁʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʻ 

ʦʧʠʩ ʢʦʥʮʝʧʮʽʾ ʍʆʉʅ, ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʷʢʽʩʥʠʭ  ̔ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 
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ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʡʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ, ʪʝʭʥʽʯʥʦʛʦ, ʙʝʟʧʝʢʦʚʦʛʦ ʩʢʣʘʜʥʠʢʽʚ. ɼʣʷ 

ʥʠʭ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʨʽʟʥʽ ʪʠʧʠ ʤʦʜʝʣʝʡ, ʟʦʢʨʝʤʘ ʢʦʥʮʝʧʪʫʘʣʴʥʽ, ʦʧʝʨʘʮʽʡʥʽ, 

ʤʘʪʝʤʘʪʠʯʥʽ, ʦʙʯʠʩʣʶʚʘʣʴʥʽ, ʛʨʘʬʽʯʥʽ ʪʦʱʦ. ʄʝʪʦʜ ʨʦʟʛʦʨʪʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʴʥʠʭ ʚʟʽʨʮʽʚ ʩʝʨʝʜʦʚʠʱʘ ʰʣʷʭʦʤ ʬʽʟʠʯʥʦʛʦ ʤʦʥʪʘʞʫ ʘʧʘʨʘʪʥʠʭ 

ʢʦʤʧʦʥʝʥʪ, ʚʩʪʘʥʦʚʣʝʥʥʷ, ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ, ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟô̫ ʩʫʚʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

ʆʙʯʠʩʣʶʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ 

ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʢʦʨʝʢʪʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʾʾ ʩʫʧʨʦʚʦʜʫ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟô̫ ʩʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ  ̔ ʧʝʨʝʚʽʨʢʠ ʚʠʩʫʥʫʪʦʾ ʛʽʧʦʪʝʟʠ. ʁʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʆʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʘʥʢʝʪʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ, ʘʥʘʣʽʟʫ ʦʮʽʥʦʢ ʧʨʦʤʽʞʥʠʭ  ̔ ʧʽʜʩʫʤʢʦʚʠʭ ʘʪʝʩʪʘʮʽʡ 

ʟʜʦʙʫʚʘʯʽʚ. ʆʮʽʥʶʚʘʥʥʷ ʤʝʪʦʜʠʢ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ 

ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʰʢʘʣʠ ʪʠʧʫ ʃʘʡʢʝʨʪʘ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ.  

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʦʩʣʽʜʥʠʢʠ ʧʦʻʜʥʫʶʪʴ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʤʝʪʦʜʠ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʛʣʠʙʠʥʫ ʨʦʟʫʤʽʥʥʷ ʷʚʠʱʘ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʘʫʢʦʚʠʭ 

ʛʽʧʦʪʝʟ. ʗʢʽʩʥʽ ʤʝʪʦʜʠ ʜʘʶʪʴ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ ʧʨʠʨʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʷʚʠʱ, 

ʷʢʦʩʪʽ ʢʦʥʪʝʢʩʪʫ. ɺʦʥʠ ʧʦʩʽʜʘʶʪʴ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ. ʂʽʣʴʢʽʩʥʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʤʽʨʶʚʘʥʽʩʪʴ  ̔ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʇʽʜʭʽʜ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʪʘʢ 

ʟʚʘʥʠʭ ʟʤʽʰʘʥʠʭ ʤʝʪʦʜʽʚ.  

ʋ ʧʨʦʮʝʩʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʫʢʦʚʮʽ ʨʝʢʦʤʝʥʜʫʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ:  

¶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʰʘʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ;  
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¶ ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ ʤʝʪʫ, ʧʨʽʦʨʠʪʝʪ ʽ ʧʦʨʷʜʦʢ 

ʤʝʪʦʜʽʚ;  

¶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʤʝʪʦʜʫ, ʥʘʧʨʠʢʣʘʜ, ʪʝʭʥʽʢʫ ʚʽʜʙʦʨʫ 

ʟʨʘʟʢʽʚ, ʟʙʽʨ ʽ ʘʥʘʣʽʟ ʜʘʥʠʭ;  

¶ ʽʥʪʝʛʨʘʮʽ ʁʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʢʦʣʠ, ʜʝ ʪʘ ʷʢ ʮʝ ʩʪʘʣʦʩʷ;  

¶ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʤʝʪʦʜʫ, ʧʦʚô̫ ʟʘʥʽ ʟ ʥʘʷʚʥʽʩʪʶ ʽʥʰʦʛʦ 

ʤʝʪʦʜʫ; 

¶ ʦʮʽʥʢʫ ʥʦʚʠʭ ʟʥʘʥ,ɹ ʦʪʨʠʤʘʥʠʭ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʛʨʘʮʽʾ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

[280]. 

3) ʉʪʘʪʠʩʪʠʯʥʽ ï ʦʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ, ʧʝʨʝʚʽʨʢʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ 

ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʠʩʧʝʨʩʽʡʥʠʡ 

ʘʥʘʣʽʟ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʜʠʩʧʝʨʩʽʷʤʠ ʚʠʤʽʨʶʚʘʥʠʭ 

ʚʝʣʠʯʠʥ; ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʦʪʨʠʤʘʥʠʤʠ 

ʚʠʧʘʜʢʦʚʠʤʠ ʜʘʥʠʤʠ, ʢʨʠʪʝʨʽʾ ʄʘʥʥʘ ï ʋʽʪʥʽ, ʇʽʨʩʦʥʘ ʜʣʷ ʦʮʽʥʢʠ ʨʽʟʥʠʮʽ ʤʽʞ 

ʜʚʦʤʘ ʚʠʙʽʨʢʘʤʠ, ʢʦʝʬʽʮʽʻʥʪ ɸʣʴʬʘ ï ʂʨʦʥʙʘʭʘ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ.  

ʋ ʧʨʦʮʝʩʽ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʾʭ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʤʠ 

ʥʘʤʘʛʘʣʠʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ ʚʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʷʢ ʦʢʨʝʤʠʭ ʚʯʝʥʠʭ, ʪʘʢ ʽ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ 

ʟʘʛʘʣʦʤ, ʦʪʨʠʤʘʪʠ ʪʽ ʞ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʡ ʘʚʪʦʨʠ ʦʨʠʛʽʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʂʨʽʤ 

ʮʴʦʛʦ, ʚʽʜʪʚʦʨʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʻ ʪʘʢʦʞ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ. ʋʩʽ ʧʨʦʮʝʩʠ 

ʚʽʜʪʚʦʨʝʥʥʷ ʤʘʶʪʴ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʥʘʷʚʥʦʩʪʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ çʩʠʨʠʭè 

ʜʘʥʠʭ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʩʘʤʠʭ ʤʝʪʦʜʽʚ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ [257].  

ɺ ʘʢʘʜʝʤʽʯʥʠʭ ʢʦʣʘʭ ʽʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʥʠʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ çʢʨʠʟʘè 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ. ɯʩʥʫʶʪʴ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʚʽʜʪʚʦʨʶʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʥʝʤʘʻ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʘʥʠʭ, ʱʦ ʣʝʞʘʪʴ ʚ 

ʦʩʥʦʚʽ ʧʫʙʣʽʢʘʮʽʾ. ʅʠʟʴʢʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʻ ʧʨʠʨʦʜʥʦʶ ʚ ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥʘʭ, 

ʟʦʢʨʝʤʘ ʚ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢʘʭ. ʇʨʦʙʣʝʤʠ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʽ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʜʠʟʘʡʥʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʫ ʚʠʢʦʨʠʩʪʘʥʠʭ 
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ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʘʭ, ʫ ʢʫʣʴʪʫʨʽ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʚ ʧʨʘʢʪʠʮʽ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʪʘ ʾʭ 

ʧʦʰʠʨʝʥʥʷ. ʉʢʣʘʜʥʽʩʪʴ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʦ ʥʝ ʪʽʣʴʢʠ 

ʩʧʝʮʠʬʽʢʦʶ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʻʢʪʽʚ, ʘ ʡ ʣʶʜʩʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʟʦʢʨʝʤʘ ʚʠʧʘʜʢʦʚʠʤʠ ʘʙʦ ʡ ʟʫʤʠʩʥʠʤʠ ʭʠʙʥʠʤʠ ʪʚʝʨʜʞʝʥʥʷʤʠ ʧʨʦ ʽʩʪʠʥʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ɸʚʪʦʨʘʤʠ ʩʪʘʪʪʽ [422] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʝʪʘʧʥʫ ʣʦʛʽʢʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʽʨʢʫ ʯʠʩʣʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʥʝʟʘʣʝʞʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥ,̫ 

ʚʠʚʯʝʥʥʷ ʢʦʜʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʦʧʨʘʮʶʚʘʥʴ, ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ  ̔

ʧʨʦʧʦʥʦʚʘʥʠʭ ʚʠʩʥʦʚʢʽʚ. 

ʋ ʧʫʙʣʽʢʘʮʽʾ [373] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʨʦʙʦʯʠʭ ʟʘʚʜʘʥʴ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝʤʦʞʣʠʚʦ ʚʽʜʪʚʦʨʠʪʠ ʯʝʨʝʟ ʨʽʟʥʽ ʧʨʠʯʠʥʠ: ʥʝʜʦʩʪʫʧʥʽʩʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʥʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʨʝʩʫʨʩʽʚ. ɸʚʪʦʨʠ ʚʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ  ̔ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʦʜʥʠʤ ʟʽ ʩʧʦʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʚʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʧʫʙʣʽʢʫʚʘʪʠ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ 

ʤʠʪʪʻʚʽ ʢʦʧʽʾ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʷʢʽ ʤʽʩʪʷʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʪʘ ʾʭ 

ʩʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ. ʆʪʞʝ, ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʦʧʨʠʣʶʜʥʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɺʚʘʞʘʻʤʦ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʨʦʚʝʜʝʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʤʦʞʝ 

ʙʫʪʠ ʚʽʜʪʚʦʨʝʥʦ ʚ ɿɺʆ ʋʢʨʘʾʥʠ ʙʝʟ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʚʠʪʨʘʪ. 

 

2.2. ʄʦʜʝʣʶʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʝʡ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ, ʚʦʥʠ ʤʘʶʪʴ ʤʽʩʪʠʪʠ 

ʪʘʢʽ ʩʢʣʘʜʥʠʢʠ, ʷʢ ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʫʤʦʚʠ ʾʾ ʟʜʽʡʩʥʝʥʥʷ, ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ, 

ʽʥʩʪʨʫʤʝʥʪʠ ʥʘʚʯʘʥʥʷ, ʩʧʽʣʴʥʦʪʠ ʟʜʦʙʫʚʘʯʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ, ʟʘʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ 

[274], [268].  
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ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʽʜʭʽʜ ɺ. ɹʠʢʦʚʘ [8], ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʷʢ ʧʽʜʩʠʩʪʝʤʫ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʫ ʷʢʠʡ 

ʽʥʪʝʛʨʦʚʘʥʦ ʟʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʨʝʩʫʨʩʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ ʪʘ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʚʽʪʥʽʭ 

ʧʦʪʨʝʙ ʟʜʦʙʫʚʘʯʽʚ.  

ʅʘ ʦʩʥʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʚʝʜʝʥʦʾ ʚ ʤʦʥʦʛʨʘʬʽʾ [15], ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʷʢ ʩʠʩʪʝʤʫ ʟ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

¶ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʤʽʩʪʷʪʴ ʜʘʥʽ ʚ ʪʝʢʩʪʦʚʦʤʫ, ʛʨʘʬʽʯʥʦʤʫ, ʘʫʜʽʦ- ʪʘ 

ʚʽʜʝʦʬʦʨʤʘʪʘʭ; 

¶ ʢʽʣʴʢʽʩʪʴ ʦʙô̒ ʢʪʽʚ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʫ ʩʠʩʪʝʤʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ 

ʟʜʦʙʫʚʘʯʽʚ, ʚʠʢʣʘʜʘʯʽʚ, ʧʨʘʮʽʚʥʠʢʽʚ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʘ ʪʘʢʦʞ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʤʦʞʣʠʚʝ ʟʘʣʫʯʝʥʥʷ ʙʘʪʴʢʽʚ; 

¶ ʪʝʨʠʪʦʨʽʷ, ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʦ ʦʙô̒ ʢʪʠ ʩʝʨʝʜʦʚʠʱʘ, ʥʝ ʤʦʞʝ 

ʦʙʤʝʞʫʚʘʪʠʩʷ ʙʫʜʽʚʣʝʶ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʩʦʙʘʤʠ ʪʝʭʥʦʣʦʛʽʡ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

¶ ʰʚʠʜʢʽʩʪʴ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʤʘʻ ʙʫʪʠ 

ʥʘ ʨʽʚʥʽ ʩʫʯʘʩʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʍʆʉʅ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʩʬʝʨʦʶ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʘ ʚʠʤʘʛʘʻ 

ʟʫʩʠʣʴ ʟ ʪʘʢʠʭ ʛʘʣʫʟʝʡ, ʷʢ ʦʩʚʽʪʘ, ʽʥʬʦʨʤʘʪʠʢʘ, ʧʩʠʭʦʣʦʛʽʷ ʪʘ ʽʥʞʝʥʝʨʽʷ. ɿ ʦʛʣʷʜʫ 

ʥʘ ʮʝ ʘʚʪʦʨʩʴʢʫ ʤʦʜʝʣ ɹʍʆʉʅ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʦ,ʾ 

ʤʝʪʦʜʠʯʥʦʾ (ʜʠʜʘʢʪʠʯʥʦʾ), ʩʝʨʚʽʩʥʦ ʾʪʘ ʤʦʜʝʣʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. 

 

2.2.1. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ 

ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʍʆʉʅ ʻ ʙʘʟʦʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʚʽʜʦʙʨʘʞʘʻ ʣʦʛʽʢʫ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʚʨʘʭʦʚʫʶʯʠ 

ʩʧʝʮʠʬʽʢʫ ʜʽʷʣʴʥʦʩʪʽ ʚʩʽʭ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ. ɿʛʘʜʘʥʘ ʤʦʜʝʣʴ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ 

ʽʥʰʠʭ ʤʦʜʝʣʝʡ ʍʆʉʅ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʝʥʴ [268], [383], [27], [237], [55] ʦʢʨʝʩʣʠʤʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʾʤʦʜʝʣʽ ʍʆʉʅ: 
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1) ʍʆʉʅ ʤʘʻ ʨʝʘʣʽʟʫʚʘʪʠ ʽʥʪʝʛʨʘʮʽʶ ʬʽʟʠʯʥʦʛʦ ʪʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱ. 

ʋ ʪʘʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʬʫʥʢʮʽʾ ʩʧʨʠʡʥʷʪʪʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ 

ʦʙô̒ ʢʪʽʚ ʱʝ ʙʽʣʴʰʝ ʧʦʩʠʣʶʶʪʴʩʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ  ̔ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ ʷʢʥʘʡʢʨʘʱʫ ʽʥʪʝʛʨʘʮʽʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʪʘ ʬʽʟʠʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱ. 

2) ʍʆʉʅ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʽʜʪʨʠʤʢʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʩʣʫʛ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ. ɿʘʪʨʝʙʫʚʘʥʠʤʠ ʡʦʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ ʥʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʩʪʫʜʝʥʪʘʤ, ʟʙʝʨʝʞʝʥʥʷ ʚ 

ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʧʨʦʮʝʩʽʚ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ, 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʦʮʽʥʶʚʘʥʥʷ, ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʟʜʦʙʫʚʘʯʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʤʦʛ ʜʦ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʍʆʉʅ ʟʘʙʝʟʧʝʯʫʻ ʨʦʣʴ ʧʣʘʥʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʢʠ ʨʦʟʚʠʪʢʫ ʡʦʛʦ ɯʂ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

3) ʍʆʉʅ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʚ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʤʫ 

ʢʘʤʧʫʩʽ, ʪʘʢ ʽ ʧʦʟʘ ʥʠʤ, ʧʨʘʢʪʠʯʥʦ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ ʚ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ. 

ɺʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʬʦʨʤʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʥʝʬʦʨʤʘʣʴʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʟʤʽʥʠ ʨʦʣʽ ʚʠʢʣʘʜʘʯʘ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ  ̔ʚʥʫʪʨʽʰʥʽʭ 

ʤʝʥʪʦʨʽʚ, ʬʘʩʠʣʽʪʘʪʦʨʽʚ, ʥʘʩʪʘʚʥʠʢʽʚ, ʩʪʝʡʢʭʦʣʜʝʨʽʚ, çʩʪʫʜʝʥʪʘʤʠè ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʯʠʪʝʣʽ-ʧʨʘʢʪʠʢʠ, ʫʯʥʽ ʰʢʽʣ, ʩʪʫʜʝʥʪʠ ʽʥʰʠʭ ɿɺʆ. 

ʈʦʟʫʤʽʶʯʠ, ʱʦ ʧʦʥʷʪʪʻʚʦʛʦ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ ʚʩʝ ʱʝ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ ʩʪʘʥʦʚʣʝʥʥʷ, ʦʢʨʝʩʣʠʤʦ ʦʩʥʦʚʥʽ 

ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʍʆʉʅ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʜʦʚʠʤ ʧʦʥʷʪʪʷʤ ʢʦʤʧôʁ ʪʝʨʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʂʆʉʅ.  

ʊʘʙʣʠʮʷ 2.3.1. ʇʦʨʽʚʥʷʥʥʷ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ  

ʚ ʢʦʤʧôʁ ʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʪʘ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʘʭ  

(ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ [268]) 
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ʍʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ 
ʂʆʉʅ ʍʆʉʅ 

ʆʩʚʽʪʥʽ 

ʨʝʩʫʨʩʠ 

1) ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ ʨʦʟʤʽʱʝʥʽ 

ʥʘ ʨʽʟʥʠʭ ʣʦʢʘʣʴʥʠʭ ʘʙʦ 

ʤʝʨʝʞʥʠʭ ʥʦʩʽʷʭ;  

2) ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʥʝʪʫ ʻ 

ʙʘʞʘʥʠʤ, ʘʣʝ ʥʝ 

ʦʙʦʚô̫ ʟʢʦʚʠʤ;  

3) ʟʜʦʙʫʚʘʯʽ ʪʘ ʚʠʢʣʘʜʘʯʽ 

ʦʙʠʨʘʶʪʴ ʧʦʪʨʽʙʥʽ ʨʝʩʫʨʩʠ. 

1) ʦʩʚʽʪʥʽ ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ ʻ 

ʥʝʟʘʣʝʞʥʠʤʠ ʚʽʜ ʧʨʠʩʪʨʦʾʚ;  

2) ʙʝʟʧʝʨʝʙʽʡʥʝ ʧʽʜʢʣʶʯʝʥʥʷ 

ʜʦ ʽʥʪʝʨʥʝʪʫ ʻ ʦʙʦʚô̫ ʟʢʦʚʦʶ 

ʚʠʤʦʛʦʶ;  

3) ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ 

ʥʘʜʘʶʪʴʩʷ ʟʘ ʚʠʤʦʛʦʶ; 

4) ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʜʘʥʠʭ ʢʽʣʴʢʦʭ 

ʧʨʠʩʪʨʦʾʚ. 

ɿʘʩʦʙʠ 

ʥʘʚʯʘʥʥʷ 

1) ʫʩʽ ʦʩʚʽʪʥʽ ʬʫʥʢʮʽʾ 

ʟʘʟʚʠʯʘʡ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʚ 

ʦʜʥʦʤʫ ʟʘʩʦʙʽ;  

2) ʟʘʟʚʠʯʘʡ ʟʘʩʦʙʠ ʻ 

ʦʢʨʝʤʠʤʠ; 

3) ʟʘʩʦʙʠ ʂʆʅʉ ʟʘʟʚʠʯʘʡ 

ʦʙʠʨʘʻ ɿɺʆ; 

4) ʟʜʦʙʫʚʘʯʽ ʤʦʞʫʪʴ 

ʦʮʽʥʶʚʘʪʠ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ. 

1) ̔ ʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ;  

2) ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʦʙʠʨʘʶʪʴ ʥʝ 

ʣʠʰʝ ʚʠʢʣʘʜʘʯʽ, ʘ ʡ ʟʜʦʙʫʚʘʯʽ 

ʦʩʚʽʪʠ;  

3) ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʥʘʚʯʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ 

ʢʦʥʮʝʧʮʽʡ (ʢʦʤʙʽʥʦʚʘʥʦʛʦ, 

ʘʜʘʧʪʠʚʥʦʛʦ). 

ʆʙô̒ ʜʥʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ 

1) ʩʧʽʣʴʥʦʪʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʦʬʣʘʡʥ- ʪʘ ʦʥʣʘʡʥ-

ʩʧʽʣʢʫʚʘʥʥʷ;  

2) ʩʧʽʣʢʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʯʽʪʢʦ 

ʚʠʟʥʘʯʝʥʠʭ ʤʝʞʘʭ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ; 

3) ʛʨʫʧʠ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʻ 

1) ʦʙô̒ ʜʥʘʥʥʷ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʧʽʣʴʥʦʪʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʜʴ-ʷʢʠʭ 

ʟʘʩʦʙʽʚ, ʟʦʢʨʝʤʘ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ;  

2) ʩʧʽʣʢʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʤʽʩʮʽ;  
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ʍʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ 
ʂʆʉʅ ʍʆʉʅ 

ʥʘʧʝʨʝʜ ʚʠʟʥʘʯʝʥʠʤʠ 

(ʩʪʚʦʨʝʥʠʤʠ ɯʊ-ʚʽʜʜʽʣʘʤʠ); 

4) ʚʘʞʣʠʚʠʤʠ ʻ ʥʘʚʠʯʢʠ 

ʢʦʤʫʥʽʢʘʮʽʾ. 

3) ʫʯʘʩʥʠʢʠ ʘʚʪʦʤʘʪʠʯʥʦ 

ʟʽʩʪʘʚʣʷʻʪʴʩʷ ʚ ʤʝʞʘʭ ʛʨʫʧ ʘʙʦ 

ʩʪʚʦʨʶʶʪʴ ʾʭ ʩʘʤʽ; 

4) ʩʧʽʣʢʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ 

ʦʧʘʥʦʚʫʚʘʪʠ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ. 

ʆʙô̒ ʜʥʘʥʥʷ 

ʚʠʢʣʘʜʘʯʽʚ 

1) ʦʙô̒ ʜʥʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʦʩʚʽʜʫ ʚʠʢʣʘʜʘʯʽʚ;  

2) ʦʩʥʦʚʥʠʤ ʻ ʚʽʜʦʤʯʠʡ ʘʙʦ 

ʨʝʛʽʦʥʘʣʴʥʠʡ ʧʨʠʥʮʠʧ 

ʦʙô̒ ʜʥʘʥʥʷ. 

1) ʩʧʽʣʴʥʦʪʠ ʬʦʨʤʫʶʪʴʩʷ ʥʝ ʥʘ 

ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʫʯʘʩʥʠʢʽʚ; 

2) ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ 

ʤʽʞʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽ ʪʘ 

ʤʽʞʥʘʨʦʜʥʽ ʩʧʽʣʴʥʦʪʠ. 

ʄʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ ʽ 

ʚʠʢʣʘʜʘʥʥʷ 

1) ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʟʥʘʥʴ;  

2) ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʥʘ 

ʢʦʛʥʽʪʠʚʥʠʭ ʮʽʣʷʭ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ;  

3) ʫʥʽʬʽʢʘʮʽʷ ʚʠʤʦʛ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ;  

4) ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʥʘ ʜʠʟʘʡʥʽ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ; 

5) ʧ̔ ʜʩʫʤʢʦʚʝ ʦʮʽʥʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ;  

6) ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʧʦʚʝʜʽʥʢʦʶ ʚ ʥʘʚʯʘʥʥʽ. 

1) ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʥʘ ʩʪʚʦʨʝʥʥʽ 

ʟʥʘʥʴ ʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʽ;  

2) ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʥʘ 

ʢʦʛʥʽʪʠʚʥʠʭ ʮʽʣʷʭ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ;  

3) ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʽ ʚʠʤʦʛʠ 

ʜʦ ʦʮʽʥʶʚʘʥʥʷ;  

4) ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʥʘ 

ʧʣʘʥʫʚʘʥʥʽ, ʩʧʽʚʧʨʘʮʽ ʪʘ 

ʫʧʨʘʚʣʽʥʥʽ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ; 

5) ʘʜʘʧʪʠʚʥʝ ʦʮʽʥʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʢʦʛʥʽʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʫʜʝʥʪʽʚ;  

6) ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʩʶʜʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʦʙô̒ ʢʪʽʚ ʚʠʚʯʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ. 
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʥʘʚʝʜʝʥʽ ʚ ʥʽʡ ʚʽʜʤʽʥʥʦʩʪʽ ʟʫʤʦʚʣʝʥʽ ʩʫʪʪʶ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʷʢ ʤʦʜʝʣʽ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʦʪʝ ʯʠʤʘʣʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʽʨʠ 

ʨʦʟʨʦʙʣʝʥʦʩʪʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʠʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʍʆʉʅ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [161], [320] ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ 

ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʥʘ ʦʩʥʦʚʽ ʧʨʦʙʣʝʤʥʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. ɸʚʪʦʨʘʤʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ çʞʠʪʪʻʚʠʡ ʮʠʢʣè ʨʦʟʚôʷʟʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʷʢ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ çʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʘʥʘʣʽʟ ï ʘʙʩʪʨʘʢʮʽʷ ï ʚʪʨʫʯʘʥʥʷè. 

ɯʥʬʦʨʤʘʮʽʁ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʪʁ ɹʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ, ʤʘʻ ʙʫʪʠ ʦʪʨʠʤʘʥʦ 

ʩʪʫʜʝʥʪʘʤʠ ʟ ʢʽʣʴʢʦʭ ʜʞʝʨʝʣ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʠʤ ʻ ʾʭ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ. ɿʘʧʠʩ 

ʨʦʙʦʪʠ (ʜʽʡ) ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʫ. ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʚʧʨʘʮʽ ʪʘ ʧʨʦʮʝʩʫ ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʥʴ ʥʘ 

ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʘʙʩʪʨʘʢʮʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʧʨʦʜʫʢʫʚʘʥʥʷ ʨʦʟʚôʷʟʘʥʴ 

ʧʨʦʙʣʝʤʠ. ʊʘʢʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʧʦʻʜʥʫʶʪʴ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʠʭ ʜʽʡ, ʜʽʘʣʦʛ ʪʘ 

ʘʥʘʣʽʟ ʤʦʞʣʠʚʠʭ ʩʪʨʘʪʝʛʽʡ ʨʦʟʚô̫ ʟʘʥʥʷ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʨʦʮʝʩ ʽ ʨʦʟʚô̫ ʟʘʥʥʷ 

ʩʪʫʜʝʥʪ ʚʠʚʯʘ ̒ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʪʘ ʩʧʽʣʴʥʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʥʠʤʠ. ʋ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʚʯʘʥʥʷ ʤʝʪʦʜʦʤ ʧʨʦʙ  ̔

ʧʦʤʠʣʦʢ. ɺʽʜʧʦʚʽʜʥʦ ʚ ʩʝʨʚʽʩʥʽʡ ʤʦʜʝʣʽ ʍʆʉʅ ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʝʨʝʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʞʥʦʛʦ ʢʨʦʢʫ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʚʝʨʥʝʥʥʷ 

ʩʪʘʥʫ ʦʙô̒ ʢʪʘ ʥʘ ʧʝʚʥʦʤʫ ʢʨʦʮʽ.  

ʅʘ ʨʠʩ. 2.3.1 ʟʦʙʨʘʞʝʥʦ, ʷʢ ʮʽ ʜʚ ̔ ʜʽʾ (ʧʨʦʮʝʩʫ ʪʘ ʨʽʰʝʥʥʷ) ʛʝʥʝʨʫʶʪʴ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʨʴʦʭ ʥʘʙʦʨʽʚ ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʨʫʧʦʚʫ ʨʦʙʦʪʫ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ  ̔ʩʧʽʣʴʥʝ ʨʦʟʚô̫ ʟʘʥʥʷ. ʊʨʝʪʷ ʦʙʣʘʩʪʴ ʘʥʘʣʽʟʫ ʥʘ 

ʩʭʝʤʽ ï ʮʝ ʩʧʽʣʴʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʛʣʦʙʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 

ʩʫʪʪʻʚʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʮʝʩʫ ʪʘ ʨʦʟʚô̫ ʟʘʥʥʷ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʭʤʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ 

ʟʘʚʜʘʥʥʷ ʥʘ ʧʦʙʫʜʦʚʫ ʨʦʟʚô̫ ʟʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ ʪʝʩʪʫʚʘʪʠ ʨʽʰʝʥʥʷ. 
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ʄʦʜʝʣʴ ʚʠʤʘʛʘʻ ʧʽʜʭʦʜʫ, ʱʦ ʚʨʘʭʦʚʫʻ ʷʢ ʩʧʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʪʘʢ ʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʧʽʚʧʨʘʮʽ ʟ ʚʠʢʣʘʜʘʯʝʤ ʘʙʦ ʟʦʚʥʽʰʥʽʤʠ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ.  

 

ʈʠʩ. 2.3.1. ʄʦʜʝʣʴ ʛʨʫʧʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʫ ʍʆʉʅ 

ʅʠʥʽ ʟʥʘʯʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʟ ʙʦʢʫ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʻ ʦʩʦʙʣʠʚʦ 

ʟʘʪʨʝʙʫʚʘʥʠʤ. ɿʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʤʦʞʫʪʴ ʥʝ ʣʠʰʝ ʢʦʨʠʛʫʚʘʪʠ ʟʤʽʩʪ ʧʽʜʛʦʪʦʚʢʠ, 

ʘ ʡ ʟʨʦʙʠʪʠ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʍʆʉʅ, ʩʧʨʠʷʪʠ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʪʘ ʩʧʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʛʘʣʫʟʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ. ʉʪʝʡʢʭʦʣʜʝʨʘʤʠ ʤʦʞʫʪʴ ʪʘʢʦʞ ʙʫʪʠ ʩʪʫʜʝʥʪʠ, ʚʠʢʣʘʜʘʯʽ, ʩʠʩʪʝʤʥʽ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʤʘʶʪʴ ʩʪʦʩʫʥʦʢ ʜʦ ʛʘʣʫʟʽ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʨʦʟʫʤʽʶʪʴ ʟʤʽʩʪ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʠ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʽ ʫ ʩʚʦʾʡ ʛʘʣʫʟʽ. 

ʉʣʽʜ ʨʝʪʝʣʴʥʦ ʜʦʙʠʨʘʪʠ ʩʧʨʘʚʜʽ ʘʚʪʦʨʠʪʝʪʥʠʭ ʝʢʩʧʝʨʪʽʚ ʫ ʛʘʣʫʟʷʭ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʠʩʮʠʧʣʽʥʘʤ. ɺʘʞʣʠʚʦ, ʱʦʙ ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ ʍʆʉʅ ʧʝʨʝʜʙʘʯʘʣʘ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʮʽʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟʘʟʥʘʯʝʥʦʾ ʢʘʪʝʛʦʨʽʾ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʪʘ 

ʚʠʢʣʘʜʘʯʘʤʠ. ʑʝ ʦʜʥʽʻʶ ʚʠʤʦʛʦʶ ʚ ʜʦʙʦʨʽ ʟʦʚʥʽʰʥʽʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʻ ʾʭ 

ʦʙô̒ ʢʪʠʚʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʧʦʯʘʩʪʠ ʪʨʘʧʣʷʶʪʴʩʷ ʩʠʪʫʘʮʽʾ ʾʭ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʷʢ 

ʨʦʙʦʪʦʜʘʚʮʽʚ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʧʝʚʥʠʭ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ  ̔

ʪʝʭʥʦʣʦʛʽʡ. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ 2.3.1, ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʶ ʛʨʫʧ ʟʜʦʙʫʚʘʯʽʚ 

(ʚʠʢʣʘʜʘʯʽʚ) ʻ ʩʢʣʘʜʥʠʢʘʤʠ ʍʆʉʅ. ʉʪʫʜʝʥʪʠ ʪʘ ʚʠʢʣʘʜʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
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ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ, ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, ʬʦʨʤʫʶʪʴ ʩʠʪʫʘʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʩʧʽʣʴʥʦʪʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʚʟʘʻʤʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʘ 

ʛʨʫʧʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʩʽʭ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ. ʉʧʽʣʴʥʦʪʠ ʩʪʫʜʝʥʪʽʚ ʩʣʽʜ ʦʨʽʻʥʪʫʚʘʪʠ ʥʘ 

ʚʟʘʻʤʦʜʽʶ, ʩʧʽʚʧʨʘʮʶ, ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ. ɿʘ ʩʫʯʘʩʥʠʭ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʨʦʜʥʦʶ ʻ ʩʠʪʫʘʮʽʷ ʩʪʚʦʨʝʥʥʷ ʚʠʢʣʘʜʘʮʴʢʠʭ ʩʧʽʣʴʥʦʪ, ʫ ʷʢʠʭ 

ʧʝʜʘʛʦʛʠ ʥʘʚʯʘʶʪʴʩʷ ʨʘʟʦʤ  ̔ ʩʧʽʚʧʨʘʮʶʶʪʴ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʟʘʻʤʦʚʧʣʠʚ 

ʪʝʭʥʦʣʦʛʽʡ  ̔ʣʶʜʝʡ. ʆʩʚʽʪʥʽ ʨʝʩʫʨʩʠ ʪʘ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ 

ʩʪʫʜʝʥʪʩʴʢʠʭ  ̔ʚʠʢʣʘʜʘʮʴʢʠʭ ʩʧʽʣʴʥʦʪ, ʷʢʽ, ʩʚʦʁ̒ ʯʝʨʛʦʶ, ʩʧʨʠʷʶʪʴ ʝʚʦʣʶʮʽʾ 

ʩʘʤʦʛʦ ʍʆʉʅ. 

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʻ ʣʶʜʩʴʢʽ ʨʝʩʫʨʩʠ. ɺʦʥʠ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʣʫʯʝʥʥʷ: 

¶ ʥʘʫʢʦʚʮʽʚ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ; 

¶ ʽʥʞʝʥʝʨʥʠʭ ʬʘʭʽʚʮʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 

ʩʫʧʨʦʚʦʜʫ ʩʝʨʚʽʩʽʚ ʍʆʉʅ;  

¶ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʧʝʨʰʦʯʝʨʛʦʚʦ ʽʥʞʝʥʝʨʽʚ ʣʘʙʦʨʘʪʦʨʽʡ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʪʫʜʝʥʪʩʴʢʠʭ 

ʢʦʤʧôʁ ʪʝʨʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ; 

¶ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʧʨʦʚʘʜʞʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ;  

¶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʈʦʟʚʠʪʦʢ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʚ ʚʠʥʠʢʥʝʥʥʶ ʥʦʚʦʾ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ï 

çɿʥʘʥʥʷ ʷʢ ʧʦʩʣʫʛʘè (KaaS ï Knowledze as a Service). ʅʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ, ʦʧʠʩʘʥʦ ʾ

ʚ ʜʦʩʣʽʜʞʝʥʥʽ [219], ʍʆʉʅ ʤʦʞʥʘ ʫʷʚʠʪʠ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʚʣʘʩʥʠʢʘʤʠ ʜʘʥʠʭ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʧʦʩʣʫʛ ʽ ʩʧʦʞʠʚʘʯʘʤʠ ʟʥʘʥʴ. ɺʣʘʩʥʠʢʘʤ 

ʜʘʥʠʭ ʥʘʜʘʶʪʴ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʪʨʘʥʟʘʢʮʽʡ. ʉʧʦʞʠʚʘʯʽ ʦʪʨʠʤʫʶʪʴ 

ʟʥʘʥʥʷ ʟ ʮʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʣʫʛ, ʷʢʽ ʥʘʜʘʻ ʍʆʉʅ. ʆʜʥʠʤ ʽʟ 
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ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʤʦʜʝʣʽ KaaS ʻ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ, ʫ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʜʽʷʣʴʥʽʩʪ ɹʟ ʧʨʦʜʫʢʫʚʘʥʥʷ ʟʥʘʥ.ɹ 

ʋ ʤʦʜʝʣʽ [164] ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʢʦʥʮʝʧʮʽʷ ʦʨʛʘʥʽʟʘʮʽʾ (ʧʽʜʨʦʟʜʽʣʫ), ʱʦ 

ʧʨʦʜʫʢʫʻ ʟʥʘʥʥʷ. ʂʦʤʧʦʥʝʥʪʘʤʠ ʪʘʢʦʾ ʛʨʫʧʠ ʻ ʛʨʫʧʠ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ 2.3.2, ʯʣʝʥʦʤ ʪʘʢʦʾ ʛʨʫʧʠ ʻ ʙʫʜʴ-ʷʢʠʡ ʫʯʘʩʥʠʢ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɺʽʥ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʫ ʘʙʦ ʙʽʣʴʰʝ ʨʦʣʝʡ ʫ ʛʨʫʧʽ. ʎʽʡ 

ʣʶʜʠʥʽ ʤʦʞʥʘ ʧʨʠʟʥʘʯʘʪʠ ʨʽʟʥʽ ʨʦʣʽ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ. ʇʽʜ ʨʦʣʣʶ ʨʦʟʫʤʽʶʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʟʘʚʜʘʥʴ ʽ ʦʙʦʚô̫ ʟʢʽʚ, ʱʦ ʚʠʢʦʥʫʻ ʯʣʝʥ ʛʨʫʧʠ. 

 

ʈʠʩ. 2.3.2. ʄʦʜʝʣʴ ʛʨʫʧʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʦ ʾʥʘ ʧʨʦʜʫʢʫʚʘʥʥʷ ʟʥʘʥʴ 

ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʝʨʝʜ 

ʽʥʰʦʛʦ, ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʘʢʽ ʘʩʧʝʢʪʠ: ʨʦʟʧʽʟʥʘʚʘʥʥʷ (ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ) 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʽʜʢʣʶʯʝʥʥʷ ʟ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʦʙô̒ ʢʪʽʚ ʩʝʨʝʜʦʚʠʱʘ, 

ʷʢʥʘʡʧʦʚʥʽʰʝ ʤʦʜʝʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʮʠʭ ʦʙô̒ ʢʪʽʚ; ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʟʜʦʙʫʚʘʯʘʤʠ ʧʦʪʝʥʮʽʘʣʫ, ʨʦʣʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʧʨʘʮʽ ʽʥʞʝʥʝʨʽʚ  ̔

ʚʠʢʣʘʜʘʯʽʚ ʫ ʩʪʚʦʨʝʥʥʽ ʍʆʉʅ ʪʘ ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ. ʉʢʣʘʜʥʠʢʠ ʍʆʉʅ ʤʘʶʪʴ 

ʨʝʻʩʪʨʫʚʘʪʠ ʚ ʞʫʨʥʘʣ ̔ʜʡ̔ ʟʜʦʙʫʚʘʯʽʚ, ʟʦʢʨʝʤʘ ʚ ʘʩʧʝʢʪʘʭ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ, 

ʚʟʘʻʤʦʜʽʾ ʚ ʛʨʫʧʘʭ ʪʦʱʦ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʤʦʞʣʠʚʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ 

ʩʪʫʜʝʥʪʘ, ʱʦ ʜʘʩʪʴ ʚʘʞʣʠʚʫ ʦʩʥʦʚʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʧʦʚʥʦʾ ʪʘ ʪʦʯʥʦʾ 

ʦʮʽʥʢʠ ʝʬʝʢʪʽʚ ʥʘʚʯʘʥʥʷ. 



138 

ʉʢʣʘʜʥʠʢʠ ʍʆʉʅ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʩʫʨʩʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʤʦʜʝʣʝʡ  ̔ʪʨʘʻʢʪʦʨʽʡ ʥʘʚʯʘʥʥʷ. ɿʘ ʾʭ ʜʦʧʦʤʦʛʦʶ 

ʨʝʘʣʴʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʯʘʩ ʽ ʤʽʩʮʝ ʥʘʚʯʘʥʥʷ, ʟʘʣʫʯʝʥʠʭ ʦʜʥʦʣʽʪʢʽʚ ʪʘ ʚʠʢʦʥʘʥʽ 

ʥʘʚʯʘʣʴʥʽ ʟʘʚʜʘʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʦ ʩʢʣʘʜʥʠʢʽʚ 

ʍʆʉʅ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʬʽʟʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʦʩʚʽʪʣʝʥʥʷ, ʟʚʫʢʠ ʪʦʱʦ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ 

ʣʠʰʝ ʩʪʚʦʨʠʪʠ ʩʪʫʜʝʥʪʘʤ ʢʦʤʬʦʨʪʥʝ ʬʽʟʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʡ ʟʘʣʫʯʠʪʠ ʾʭ ʜʦ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʩʧʽʣʴʥʦʪʠ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʜʦ ʧʝʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. ɿʜʦʙʫʚʘʯʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ 

ʩʪʚʦʨʶʚʘʪʠ ʩʚʦʾ ʛʨʫʧʠ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ. 

ɿʘʛʘʣʦʤ ʤʝʪʦʶ ʍʆʉʅ ʻ ʩʧʨʠʷʥʥʷ ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ, ʦʪʨʠʤʘʥʥʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʚʽʜ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʷʢʥʘʡʧʦʚʥʽʰʦʤʫ ʾʭ ʟʘʣʫʯʝʥʦʤʫ ʪʘ ʟʘʥʫʨʝʥʥʶ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ʎʝ ʩʧʨʠʷʪʠʤʝ 

ʟʘʦʭʦʯʝʥʥʶ ʩʪʫʜʝʥʪʽʚ ʜʦ ʙʽʣʴʰ ʘʢʪʠʚʥʦʛʦ ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʗʢ 

ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʚʦʥʠ ʙʫʜʫʪʴ ʛʣʠʙʰʝ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʨʦʣʴ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʜʦʩʪʫʧʥʦʩʪʽ ʚ 

ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ. 

ʇʨʠʥʮʠʧʦʚʦʶ ʚʠʤʦʛʦʶ ʍʆʉʅ ʫ ʚʠʧʘʜʢʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʊʦʙʪʦ ʢʦʞʝʥ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʤʘʪʠ 

ʦʢʨʝʤʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ  ̔ʥʘʜʘʥʽ ʜʣʷ ʥʴʦʛʦ ʭʤʘʨʥʽ ʨʝʩʫʨʩʠ. ʇʨʠ ʮʴʦʤʫ ʨʦʣʴ 

ʚʠʢʣʘʜʘʯʘ ʤʦʜʠʬʽʢʫʻʪʴʩʷ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʝʭʥʽʯʥʦ ʧʨʦʩʪʦ ʥʘʜʘʪʠ ʡʦʤʫ ʜʦʩʪʫʧ 

ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʪʘ ʢʦʥʪʨʦʣʶ ʮʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʟ ʜʨʫʛʦʛʦ ï ʫ ʍʆʉʅ ʘʢʮʝʥʪʠ 

ʚʠʢʣʘʜʘʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘ ̒ ʙʫʪʠ ʟʤʽʱʝʥʦ ʟ ʨʦʣʽ ʽʥʩʪʨʫʢʪʦʨʘ ʥʘ ʨʦʣʴ 

ʬʘʩʠʣʽʪʘʪʦʨʘ. ʆʩʢʽʣʴʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʧʨʦʚʘʜʞʝʥʥʶ 

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʥʽ ʧʨʦʩʪʦʨʦʚʠʤʠ, ʥʽ ʯʘʩʦʚʠʤʠ ʤʝʞʘʤʠ, 

ʪʦ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʻ ʩʧʽʣʴʥʦʪʠ ʚʠʢʣʘʜʘʯʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʘʚʪʦʨʠ 

ʜʠʩʮʠʧʣʽʥ, ʪʴʶʪʦʨʠ, ʢʦʥʩʫʣʴʪʘʥʪʠ ʪʦʱʦ. 

ɯʩʥʫʶʪʴ ʥʘʧʨʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʍʆʉʅ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ 

ʩʧʽʚʧʨʘʮʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʙʘʯʠʪʠ ʡ ʘʥʘʣʽʟʫʚʘʪʠ, ʷʢ ʟʜʽʡʩʥʶʻʪʴʩʷ 
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ʥʘʚʯʘʥʥʷ ʚ ʽʥʰʠʭ ʨʘʾʥʘʭ. ʇʨʠ ʮʴʦʤʫ ʘʢʘʜʝʤʽʯʥʽ ʫʩʪʘʥʦʚʠ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʝʦʙʭʽʜʥʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ, ʜʦʧʦʤʘʛʘʶʯʠ, ʢʝʨʫʶʯʠ ʪʘ ʚʧʨʦʚʘʜʞʫʶʯʠ 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʟʘʩʦʙʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ʦʙô̒ ʜʥʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʟʛʽʜʥʦ ʟ ʛʨʫʧʦʚʦ ʁʤʦʜʝʣʣ  ʁʥʝ ʣʠʰʝ 

ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʝʣʘʩʪʠʯʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʡ ʧʦʪʝʥʮʽʡʥʦ 

ʩʧʨʠʷʪʠʤʝ ʦʙʤʽʥʫ ʪʝʤʘʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʜʦʩʚʽʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʍʆʅʉ, ʱʦ, ʩʚʦʁ̒ ʯʝʨʛʦʶ, ʩʧʨʠʷʪʠʤʝ ʽʥʥʦʚʘʮʽʷʤ ʜʣʷ ʢʦʞʥʦʾ ʩʪʦʨʦʥʠ ʩʧʽʚʧʨʘʮʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ, ʪʘʢʠʭ ʷʢ: ʥʘʚʯʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, 

ʧʝʨʝʚʝʨʥʫʪʝ ʥʘʚʯʘʥʥʷ, ʛʝʡʤʠʬʽʢʘʮʽʷ, ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, Case-ʤʝʪʦʜʠʢʠ, 

ʥʘʚʯʘʥʥʷ ʚ ʩʧʽʚʧʨʘʮʽ, ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʪʨʘʪʝʛʽʾ BYOD (Bring Your Own 

Device, ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʧʦʪʨʝʙ ʟʜʦʙʫʚʘʯʽʚ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ 

ʩʦʮʽʘʣʴʥʽ ʤʝʜʽʘ, ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʦʱʦ. 

 

2.2.2. ɼʠʜʘʢʪʠʯʥʘ ʤʦʜʝʣʴ 

ʋ ʜʠʜʘʢʪʠʯʥʽʡ ʤʦʜʝʣʽ ʍʆʉʅ ʢʣʶʯʦʚʠʤ ʚʚʘʞʘʻʤʦ ʧʨʦʮʝʩ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ. ʄʠ ʪʨʘʢʪʫʻʤʦ ʮʝ ʧʦʥʷʪʪʷ ʷʢ ʚʚʝʜʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ. ɺʚʘʞʘʻʤʦ, ʱʦ ʧʽʜʛʦʪʦʚʢʘ ʟʜʦʙʫʚʘʯʽʚ 

ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʝʧʝʨʝʨʚʥʦ ʪʘ ʧʦʝʪʘʧʥʦ 

ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʾʭ ʥʘʚʯʘʥʥʷ. ɰʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʤʦʜʝʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʩʪʫʜʝʥʪʽʚ ʬʘʭʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʩʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʟʘ ʚʠʤʦʛʦʶ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʝʨʝʜʙʘʯʘʻʤʦ, ʱʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʽ ʟʤʽʥʶʻ ʪʨʘʜʠʮʽʡʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ ʧʽʜʭʽʜ 

ʜʦ ʧʨʘʢʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʾʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʘʥʘʣʦʛʽʯʥʽ ʤʦʜʝʣʽ [379], [29], [20]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜ ʩʠʩʪʝʤʠ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʟʘ ʟʦʚʥʽ ʟʘʜʘʥʠʤʠ ʝʪʘʣʦʥʘʤʠ, ʜʦ 

ʩʠʩʪʝʤʠ, ʱʦ ʩʘʤʦʨʦʟʚʠʚʘʻʪʴʩʷ. ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ 
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ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.3.3. 

 

ʈʠʩ. 2.3.3. ɼʠʜʘʢʪʠʯʥʘ ʤʦʜʝʣʴ ʍʆʉʅ 

ʎʽʣʴʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ ʩʧʽʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ. ʉʦʮʽʘʣʴʥʝ ʟʘʤʦʚʣʝʥʥʷ ʚʠʟʥʘʯʘʻ ʧʦʪʨʝʙʫ ʚ ʧʽʜʛʦʪʦʚʮʽ ʚʯʠʪʝʣʷ, ʱʦ 

ʚʦʣʦʜʽʻ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʜʘʪʥʠʡ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʍʆʉʅ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚ ʫʯʥʽʚ.  
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ʄʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʥʘ ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ ʪʘ 

ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ ʨʽʚʥʷʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʅʘ ʢʦʞʥʦʤʫ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʝʪʘʧʽʚ 

ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʝʭʥʦʣʦʛʽʡ ʍʆʉʅ ʥʘ ʨʽʟʥʦʤʫ ʨʽʚʥʽ 

ʫʩʚʽʜʦʤʣʝʥʥʷ. ʇʨʠʟʥʘʯʝʥʥʷ ʮʦɹʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦʣʷʛʘʻ ʚ ʮʽʣʝʧʦʢʣʘʜʘʥʥʽ ʢʦʞʥʦʛʦ 

ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ, ʚʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʽʥ ʤʽʩʪʠʪʴ ʤʦʪʠʚʠ, ʮʽʣʽ, ʧʦʪʨʝʙʠ ʚ ʧʨʦʬʝʩʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ, 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʽ, ʩʘʤʦʨʦʟʚʠʪʢʫ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʪʠʤʫʣʶʻ 

ʪʚʦʨʯʽʩʪʴ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ. ɺʽʜʧʦʚʽʜʥʦ, ʫ ʩʪʫʜʝʥʪʘ 

ʤʘʻ ʨʦʟʚʠʚʘʪʠʩʷ ʧʦʪʨʝʙʘ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʥʴ. ʄʦʪʠʚʘʮʽʡʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʤʽʩʪʠʪʴ ʤʦʪʠʚʠ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʨʦʟʚʠʪʦʢ 

ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʽʚ. ʎʽʣʴʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʄʝʪʘ ʥʘʚʯʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʯʝʨʝʟ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʪʘʢʽ 

ʷʢ: 

¶ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʟʤʽʩʪ ʩʢʣʘʜʥʠʢʽʚ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʩʠʣʠʪʠ ʧʨʘʢʪʠʢʦ-

ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ; 

¶ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʧʦʥʦʚʘʥʦʾ 

ʤʦʜʝʣʽ ʷʢ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʪʘ ʚʠʤʘʛʘʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʦʜʝʣʽ, ʷʢ ʩʫʢʫʧʥʦʩʪʽ 

ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ;  

¶ ʜ̔ ʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ ʦʨʽʻʥʪʫʻ ʥʘ ʧʨʽʦʨʠʪʝʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ;  

¶ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʨʦʟʛʣʷʜʘʻ ʩʪʫʜʝʥʪʘ ʷʢ ʩʫʙô̒ ʢʪ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʨʽʟʥʦʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ; ʨʝʘʣʽʟʘʮʽʷ 

ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʩʧʨʷʤʦʚʫʻ ʧʨʦʮʝʩʠ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʟʜʽʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʘ; 

¶ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʨʦʟʛʣʷʜʘʻ ʷʢ ʦʩʥʦʚʥʽ ʧʨʦʮʝʩʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʚʟʘʻʤʦʜʽʾ ʩʪʫʜʝʥʪʽʚ; ʥʘʚʯʘʥʥʷ, ʟʛʽʜʥʦ ʽʟ ʮʠʤ ʧʽʜʭʦʜʦʤ, ʻ ʥʝʩʪʘʙʽʣʴʥʠʤ 
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ʧʨʦʮʝʩʦʤ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʜʽʾ ʱʦʜʦ ʘʜʘʧʪʘʮʽʾ, ʢʦʛʥʽʪʠʚʥʽ 

ʦʧʝʨʘʮʽʾ ʪʘ ʜʽʷʣʴʥʽʩʪʴ ʟʘʛʘʣʦʤ;  

ʂʝʨʽʚʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʻ ʧʨʠʥʮʠʧʠ ʥʘʫʢʦʚʦʩʪʽ, 

ʜʦʩʪʫʧʥʦʩʪʽ, ʥʝʧʝʨʝʨʚʥʦʩʪʽ, ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʩʚʽʜʦʤʦʩʪʽ ʪʘ 

ʘʢʪʠʚʥʦʩʪʽ, ʥʘʦʯʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʠʥʮʠʧʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ 

ʤʦʙʽʣʴʥʩ̔ʪɹ, ʘʜʘʧʪʠʚʥʩ̔ʪɹ, ʛʥʫʯʢʩ̔ʪɹ, ʧʦʚʩʶʜʥʩ̔ʪɹ. 

ɿʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʩʧʨʷʤʦʚʘʥʦ ʷʢ ʥʘ ʨʦʟʚʠʪʦʢ ʢʣʶʯʦʚʠʭ (ʮʠʬʨʦʚʘ, 

ʦʩʦʙʠʩʪʘ, ʩʦʮʽʘʣʴʥʘ, ʥʘʚʯʘʣʴʥʘ), ʪʘʢ ʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʠʭ (ʧʨʝʜʤʝʪʥʠʭ) 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

ɿʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʧʝʨʝʜʙʘʯʘʻ ʚʽʣʴʥʝ ʦʚʦʣʦʜʽʥʥʷ ʥʘʚʠʯʢʘʤʠ ʨʦʙʦʪʠ ʟ ʮʠʬʨʦʚʠʤʠ ʦʙô̒ ʢʪʘʤʠ. ʈʽʚʝʥʴ 

ʨʦʟʚʠʪʢʫ ʟʤʽʩʪʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʚʥʦʪʦʶ, ʛʣʠʙʠʥʦʶ, ʩʠʩʪʝʤʥʽʩʪʶ 

ʟʥʘʥʴ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʩʫʤʽʞʥʠʭ ʥʘʫʢ. ʎʝ ʚʠʤʘʛʘʻ ʟʥʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʧʨʦ ʟʘʛʨʦʟʠ ʙʝʟʧʝʮʽ ʪʘ ʦʙʤʝʞʝʥʥʷ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʋ ʜʠʜʘʢʪʠʯʥʽʡ ʤʦʜʝʣʽ ʚʠʦʢʨʝʤʣʝʥʦ ʩʢʣʘʜʥʠʢʠ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʪʘʧʘʤ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ ʪʘ ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ 

ʨʽʚʥʷʭ ʚʠʱʦʾ ʦʩʚʽʪʠ.  

ʅʘ ʧʝʨhʦʤʫ ʝʪʘʧʽ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ ʨʽʚʥʶ 

ʚʠʱʦʾ ʦʩʚʽʪʠ, ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʍʆʉʅ ʪʘ ʡʦʛʦ ʩʢʣʘʜʥʠʢʠ ʷʢ ʟʘʩʦʙʠ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ. ɼʨʫʛʠʡ  ̔ʪʨʝʪʽʡ ʝʪʘʧʠ ʤʦʜʝʣʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʤʘʛʽʩʪʨʘʥʪʽʚ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʚʽʜʧʦʚʽʜʥʦ. ʋ ʧʘʨʘʛʨʘʬʽ 4.1 ʙʫʜʝ ʚʠʟʥʘʯʝʥʦ 

ʩʢʣʘʜʥʠʢʠ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʘ ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʩʧʨʷʤʦʚʘʥʦ ʤʝʪʦʜʠʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ. 

ɼʽʷʣʴʥʽʩʥʠʡ (ʦʧʝʨʘʮʽʡʥʠʡ) ʢʦʤʧʦʥʝʥʪ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ (ʫ ʪʦʤʫ 

ʯʠʩʣʽ soft-skills) ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʫʤʽʥʥʷ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ ʩʪʦʩʫʥʢʠ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʦʙʠʨʘʪʠ ʧʨʘʚʠʣʴʥʠʡ ʩʪʠʣʴ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ 
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ʩʠʪʫʘʮʽʷʭ. ɿʜʝʙʽʣʴʰʦʛʦ ʮʝʡ ʢʦʤʧʦʥʝʥʪ ʧʦʪʨʝʙʫʻ ʥʘʚʠʯʦʢ  ̔ʜʦʩʚʽʜʫ, ʥʝʦʙʭʽʜʥʠʭ 

ʤʘʡʙʫʪʥʽʤ ʫʯʠʪʝʣʷʤ ʽʥʬʦʨʤʘʪʠʢʠ ʜʣʷ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɺʠʧʝʨʝʜʞʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦʪʨʝʙʫʻ ʦʚʦʣʦʜʽʥʥʷ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʌʦʨʤʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʽʥʴ ʤʘʻ ʚʠʟʥʘʯʘʪʠʩʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ. 

ɼʽʘʛʥʦʩʪʠʯʥʦ-ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʨʦʟʚʠʪʢʫ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʧʣʘʪʬʦʨʤ ʟʘ 

ʚʧʨʦʚʘʜʞʫʚʘʣʴʥʠʤ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ ʪʘ ʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʷʤʠ. 

2.2.3. ʉʝʨʚʽʩʥʘ ʤʦʜʝʣʴ 

ʈʝʘʣʽʟʘʮʽʷ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʍʆʉʅ ʤʦʞʣʠʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʠʭ ʩʝʨʚʽʩʥʠʭ 

ʤʦʜʝʣʝʡ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: 

¶ ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʚʣʘʩʥʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ, ʱʦ ʦʙʦʚô̫ ʟʢʦʚʦ 

ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ, ʧʽʜʪʨʠʤʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʡ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʟʚʠʪʢʫ ʚʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, ʡʦʛʦ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʽʩʥʫʚʘʥʥʷ ʫ ɺʅɿ 

ʧʦʪʫʞʥʦʛʦ ɯʂʊ-ʧʽʜʨʦʟʜʽʣʫ; 

¶ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʫ ʭʤʘʨʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʩʦʙʽʚ ʽ ʩʝʨʚʽʩʽʚ çʭʤʘʨʥʦʛʦè ʧʨʦʚʘʡʜʝʨʘ; 

¶ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʛʽʙʨʠʜʥʫ (ʢʦʤʙʽʥʦʚʘʥʫ) ʤʦʜʝʣʴ ʨʝʘʣʽʟʘʮʽʾ ɯʂʊ-ʩʝʨʚʽʩʽʚ, ʪʦʙʪʦ 

ʦʜʥʦʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ  ̔ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨ. 

ʗʢ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʻ ʟʘʧʦʨʫʢʦʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʍʆʉʅ [218]. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʜʘʥʽ ʪʘ ʧʦʩʣʫʛʠ, ʷʢʽ ʤʘʻ ʥʘʜʘʚʘʪʠ ʟʜʦʙʫʚʘʯʘʤ ʘʢʘʜʝʤʽʯʥʘ ʭʤʘʨʘ.  

ʆʨʛʘʥʽʟʘʮʽʡʥʦ ʧʨʦʩʪʠʤ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʚʠʜʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. ʊʠʤ ʧʘʯʝ, ʱʦ ʜʝʷʢʽ ʟ ʥʠʭ 

ʥʘʜʘʶʪʴʩʷ ʙʝʟʢʦʰʪʦʚʥʦ ʜʣʷ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ. ʇʨʦʪʝ ʚʘʨʪʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 
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ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʡ ʙʝʟʧʝʢʦʚʽ ʩʢʣʘʜʥʠʢʠ ʤʦʜʝʣʽ ʪʘ ʚʠʟʥʘʯʠʪʠ, ʫ ʷʢʠʡ ʩʧʦʩʽʙ ʩʪʫʜʝʥʪʠ 

ʪʘ ʚʠʢʣʘʜʘʯʽ ʙʫʜʫʪʴ ʘʚʪʦʨʠʟʫʚʘʪʠʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʩʣʫʛ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ. 

ɯʤʦʚʽʨʥʦ, ʱʦ ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤ ʙʫʜʫʪʴ ʤʘʪʠ ʚʣʘʩʥʽ ʙʘʟʠ ʜʘʥʠʭ ʦʙʣʽʢʦʚʠʭ 

ʟʘʧʠʩʽʚ, ʱʦ ʩʪʚʦʨʶʚʘʪʠʤʝ ʜʦʜʘʪʢʦʚʽ ʩʢʣʘʜʥʦʱʽ ʷʢ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ, ʪʘʢ ʽ ʜʣʷ 

ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʍʆʉʅ. ʋ ʩʝʨʚʽʩʥʽʡ ʤʦʜʝʣʽ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ʑʦʜʦ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʪʦ ʤʦʜʝʣʽ SaaS ʙʫʜʝ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʚʯʝʥʥʷ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʜʦʮʽʣʴʥʦ 

ʤʦʜʝʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ  ̔ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʱʦ ʤʦʞʥʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ IaaS (ʜʠʚ. ʨʠʩ. 2.3.4).  

 

ʈʠʩ. 2.3.4. ɼʽʘʛʨʘʤʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʝʨʚʽʩʥʠʭ ʪʘ ʤʦʜʝʣʝʡ ʨʦʟʛʦʨʪʘʥʥʷ ʍʆʉʅ 

(ʥʘ ʦʩʥʦʚʽ [218] ʪʘ [377]) 

ʎʝ ʪʘʢ, ʥʘʚʽʪʴ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʦʩʚʽʪʥʽʭ ʛʨʘʥʪʽʚ  ̔ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ 

ʦʥʣʘʡʥ-ʢʫʨʩʽʚ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ ʩʚʦʾ ʭʤʘʨʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʨʦʪʝ ʪʘʢʠʡ ʜʦʩʪʫʧ 

ʙʫʜʝ ʬʨʘʛʤʝʥʪʘʨʥʠʤ  ̔ʥʝ ʛʘʨʘʥʪʦʚʘʥʠʤ ʧʦʚʩʷʢʯʘʩ. ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ 2.3.4, 

ʣʠʰʝ ʢʦʨʧʦʨʘʪʠʚʥʘ ʭʤʘʨʘ ʘʙʦ ʟʦʚʥʽʰʥʽʡ ʧʨʦʚʘʡʜʝʨ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʷʚʥʽʩʪʴ  ̔ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʪʠʧ̔ʚ ʦʙô̒ ʢʪʽʚ ʚʠʚʯʝʥʥʷ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ 

ʨʦʟʛʦʨʪʘʪʠ ʚ ɿɺʆ ʍʆʉʅ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʝʣʽ ç̔ ʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè, ʷʢʘ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʙʫʜʝ ʥʘʡʙʽʣʴʰ ʛʥʫʯʢʦʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ. ʎʝ ʥʝ ʟʘʧʝʨʝʯʫʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʚ ʍʆʉʅ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ 
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ʬʫʥʢʮʽʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ. ɹʽʣʴʰʝ ʪʦʛʦ, ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦʮʽʣʴʥʠʤ ʻ ʜʝʤʦʥʩʪʨʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤ 

ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʦʭʦʯʝʥʥʷʤ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʘʥʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʩʦʙʽʚ. 

ʆʩʢʽʣʴʢʠ ʧʨʦʻʢʪʦʚʘʥʝ ʍʆʉʅ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʦʨʽʜʥʠʭ ʜʦʜʘʪʢʽʚ ʽ 

ʩʝʨʚʽʩʽʚ, ʟʦʢʨʝʤʘ ʡ ʪʠʭ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʬʽʟʠʯʥʠʭ ʧʦʪʫʞʥʦʩʪʷʭ ʟʘʢʣʘʜʫ 

ʦʩʚʽʪʠ, ʪʦ ʚ ʩʝʨʚʽʩʥʽʡ ʤʦʜʝʣʽ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʘʥʘʣʽʟ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʥʷʪʪʷ çɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè. ɺ ʆʢʩʬʦʨʜʩʴʢʦʤʫ ʝʥʮʠʢʣʦʧʝʜʠʯʥʦʤʫ ʩʣʦʚʥʠʢʫ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʽʣʴʢʘ ʦʟʥʘʯʝʥʴ, ʟʦʢʨʝʤʘ: çɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ð ʙʘʟʦʚʘ ʦʩʥʦʚʘ ʘʙʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʯʠ ʦʨʛʘʥʽʟʘʮʽʾè [214]. ʋ ɺʝʣʠʢʦʤʫ ʪʣʫʤʘʯʥʦʤʫ ʩʣʦʚʥʠʢʫ 

ʩʫʯʘʩʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʟʥʘʭʦʜʠʤʦ ʦʟʥʘʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ: 

çéʢʦʤʧʣʝʢʩ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʩʪʨʫʢʪʫʨ ʯʠ ʦʙô̒ ʢʪʽʚ, ʩʢʣʘʜʦʚʠʭ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʩʥʦʚʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠè [154]. ʋ ʢʦʥʪʝʢʩʪʽ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘʢʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʽʜ ʷʢʠʤʠ 

ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ  ̔ʧʦʙʫʜʦʚʠ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. ɺ ʦʩʚʽʪʥʽʡ ʛʘʣʫʟʽ ʮʽ ʤʝʪʦʜʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʠʡ ʩʫʧʨʦʚʽʜ ʧʨʦʮʝʩʽʚ ʾʭ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ.  

ʈʦʟʛʣʷʜʘʶʯʠ ʧʦʥʷʪʪʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢ ʩʢʣʘʜʥʠʢʘ ʍʆʉʅ, ʩʣʽʜ 

ʚʨʘʭʫʚʘʪʠ: 

¶ ʧʨʦʛʨʘʤʥʽ, ʪʝʭʥʽʯʥʽ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ; 

¶ ʽʥʬʦʨʤʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʟʜʽʡʩʥʶʶʪʴ ʥʝ ʣʠʰʝ ʩʬʦʨʤʦʚʘʥʽ, ʘ ʡ ʤʘʡʙʫʪʥʽ 

ʬʘʭʽʚʮʽ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ; 

¶ ʜʘʥʽ, ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʠʭ ʧʨʦʻʢʪʫʶʪʴ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʻ ʥʘʚʯʘʣʴʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ.  

ɺ. ʖ. ɹʠʢʦʚ ʚʠʩʚʽʪʣʶʻ ʪʘ ʜʝʪʘʣʽʟʫʻ ʟʘʛʘʣʴʥʫ ʧʨʦʙʣʝʤʫ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ɯʊ-ʧʽʜʨʦʟʜʽʣʽʚ ʦʩʦʙʠʩʪʽʩʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʦʙô̒ ʢʪʠʚʥʠʤ ʫʤʦʚʘʤ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ 

ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɸʚʪʦʨ ʚʚʘʞʘʻ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ 

ʤʝʭʘʥʽʟʤʽʚ ʘʫʪʩʦʨʩʠʥʛʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ɯʊ-



146 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʆ. ɺ. ʉʧʽʚʘʢʦʚʩʴʢʠʡ, ʄ. ʆ. ɺʽʥʥʠʢ, ʖ. ɻ. ʊʘʨʘʩʽʯ ʫ ʧʫʙʣʽʢʘʮʽʾ 

çʇʦʙʫʜʦʚʘ ɯʂʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɺʅɿ: ʧʨʦʙʣʝʤʠ ʪʘ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷè 

ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ ʥʝʦʙʭʽʜʥʦ 

ʜʦʣʫʯʘʪʠʩʷ ʜʦ ʧʨʦʮʝʩʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʽ ʪʘ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʙʘʟʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʽʥʥʦʚʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʮʝʥʪʨʠ ʪʘ ʮʝʥʪʨʠ ʪʨʘʥʩʬʝʨʪʫ ʪʝʭʥʦʣʦʛʽʡ. ɸʚʪʦʨʠ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ 

ʥʝ ʣʠʰʝ ʥʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘ ʡ ʥʘ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʨʦʟʚʠʪʢʫ [138]. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʟʛʘʜʘʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, 

ʨʦʟʨʦʙʣʝʥʥʷ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʝ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ ʟʦʚʥʽʰʥʽʭ 

(ʧʨʦʻʢʪʫʚʘʣʴʥʠʡ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ, ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ  ̔

ʛʥʦʩʪʠʯʥʠʡ), ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽʭ (ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ) ʢʨʠʪʝʨʽʾʚ [143]. 

ɸʚʪʦʨʠ [157] ʨʦʟʛʣʷʜʘʶʪʴ 3 ʨʽʚʥʽ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ: 

¶ ʥʘ ʦʩʥʦʚʽ ʦʜʥʦʨʘʥʛʦʚʦʾ ʤʝʨʝʞʽ, ʥʘ ʢʦʞʝʥ ʢʦʤʧôʁ ʪʝʨ ʷʢʦʾ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

¶ ʥʘ ʦʩʥʦʚʽ ʚʠʜʽʣʝʥʦʛʦ ʩʝʨʚʝʨʘ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽʚ (ʢʦʥʪʨʦʣʝʨ ʜʦʤʝʥʘ)  ̔ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʟʘ ʧʨʦʪʦʢʦʣʦʤ 

ʚʽʜʜʘʣʝʥʠʭ ʨʦʙʦʯʠʭ ʩʪʦʣʽʚ (RDP ð Remote Desktop Protocol); 

¶ ʥʘ ʦʩʥʦʚʽ ʧʦʪʫʞʥʦʛʦ ʜʘʪʘʮʝʥʪʨʫ (ʩʠʩʪʝʤʠ ʩʝʨʚʝʨʽʚ)  ̔ʪʦʥʢʠʭ ʢʣʽʻʥʪʽʚ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʚʚʦʜʫ-ʚʠʚʦʜʫ ʜʘʥʠʭ. 

ɿʘʟʚʠʯʘʡ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʙʫʜʫʶʪʴ ʥʘ ʦʩʥʦʚʽ 

ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʚʠʜʽʣʝʥʠʭ ʩʝʨʚʝʨʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ: 

¶ ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ ʦʢʨʝʤʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ; 

¶ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʤʝʨʝʞ ʪʘ ʥ̔ʪʝʨʥʝʪʫ; 

¶ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ; 

¶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʝʙʩʘʡʪʫ (ʧʦʨʪʘʣʫ) ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; 
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¶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʚʝʙʩʝʨʚʽʩʽʚ, ʪʘʢʠʭ ʷʢ ʩʝʨʚʝʨ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʫʨʩʽʚ, ʬʦʨʫʤ, ʧʦʨʪʘʣ ʚʽʜʝʦʭʦʩʪʠʥʛʫ, ʩʦʮʽʘʣʴʥʘ ʤʝʨʝʞʘ, ʚʽʢʽʧʝʜʽʷ, 

ʝʣʝʢʪʨʦʥʥʘ ʙʽʙʣʽʦʪʝʢʘ, ʽʥʩʪʠʪʫʮʽʡʥʠʡ ʨʝʧʦʟʠʪʘʨʽʡ ʪʦʱʦ. 

ʉ. ɻ. ʃʠʪʚʠʥʦʚʦʶ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽʥʪʝʛʨʦʚʘʥʽ ʟʘʩʦʙʠ ʷʢ ʩʢʣʘʜʦʚʽ ʻʜʠʥʦʛʦ 

ʦʩʚʽʪʥʴʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟʘʢʣʘʜʫ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ [50]. ʇʦʨʷʜ ʟ ʮʠʤ 

ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʜʝʷʢʽ ʟ ʥʠʭ ʟʘ ʩʚʦʾʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʧʨʦʜʫʢʪʘʤ ʚʠʟʥʘʥʠʭ ʣʽʜʝʨʽʚ ʫ ʛʘʣʫʟʽ ɯʂʊ. ʇʨʦʪʝ ʪʘʢʫ ʩʠʪʫʘʮʽʶ 

ʤʦʞʥʘ ʟʤʽʥʠʪʠ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʦʩʣʽʜʞʫʶʯʠ ʢʦʥʮʝʧʮʽʶ çʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠè, ʆ. ɻ. ɻʣʘʟʫʥʦʚʘ ʚʠʦʢʨʝʤʣʶʻ 

ʪʘʢʽ ʾʾ ʨʽʚʥʽ: ʬʽʟʠʯʥʠʡ, ʨʽʚʝʥʴ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʦʞ ʨʽʚʥʽ ʧʣʘʪʬʦʨʤ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [29]. ʅʠʥʽ 

ʯʠʤʘʣʦ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʨʦʟʛʦʨʪʘʶʪʴ ʫ ʮʝʥʪʨʘʭ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʍʤʘʨʥʽ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʘʭ ʥʘʩʘʤʧʝʨʝʜ 

ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ. ʉʝʨʚʽʩʥʘ ʤʦʜʝʣʴ ʍʆʉʅ ʚʠʤʘʛʘʻ ʚʠʟʥʘʯʝʥʥʷ 

ʡʦʛʦ ʘʨʭʽʪʝʢʪʫʨʠ. ɺʟʷʚʰʠ ʜʦ ʫʚʘʛʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [419], [378], [253] 

ʚʠʜʽʣʠʤʦ ʪʘʢʽ ʨʽʚʥʽ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʍʆʉʅ: ʨʽʚʝʥʴ ʟʙʝʨʽʛʘʥʥʷ, ʨʽʚʝʥʴ ʙʘʟʦʚʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʨʽʚʝʥʴ ʽʥʪʝʨʬʝʡʩʫ, ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ. 

ɻʨʘʬʽʯʥʝ ʧʦʜʘʥʥʷ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʍʆʉʅ ʤʘʻ ʚʠʛʣʷʜ (ʨʠʩ. 2.3.5). 

 

ʈʠʩ. 2.3.5. ʈʽʚʥʽ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʍʆʉʅ 

ʂʦʨʦʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʻʤʦ ʢʦʞʝʥ ʨʽʚʝʥʴ ʤʦʜʝʣʽ. 
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ʈʽʚʝʥʴ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʟʤʽʱʝʥʥʷ ʬʘʡʣʦʚʠʭ ʨʝʩʫʨʩʘʭ ʥʘ ʧʫʙʣʽʯʥʠʭ 

ʘʙʦ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʩʭʦʚʠʱʘʭ. ʌʽʟʠʯʥʦ ʟʘʧʘʤô̫ ʪʦʚʫʶʯʽ ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʘʢʦʧʠʯʫʚʘʯʘʤʠ ʟ ʽʥʪʝʨʬʝʡʩʘʤʠ SATA, SCSI, SAS, PciExpress, DAS ʪʦʱʦ. 

ʍʤʘʨʥʠʤ ʩʭʦʚʠʱʝʤ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʪʨʦʾ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʷʢʽ ʨʦʟʧʦʜʽʣʝʥʦ ʤʽʞ 

ʢʽʣʴʢʦʤʘ ʩʝʨʚʝʨʘʤʠ, ʦʙô̒ ʜʥʘʥʠʤʠ ʰʚʠʜʢʽʩʥʠʤʠ ʢʘʥʘʣʘʤʠ ʟʚô̫ ʟʢʫ. ɿ ʦʛʣʷʜʫ ʥʘ 

ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ, ʮʽ ʩʝʨʚʝʨʠ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʥʘ 

ʟʥʘʯʥʽʡ ʚʽʜʜʘʣʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʮʽʣʴʥʠʤ ʻ ʾʭ ʦʙô̒ ʜʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʬʦʨʤʫʚʘʪʠ ʧʫʣ ʜʘʥʠʭ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ. ʇʦʙʫʜʦʚʘ ʨʦʟʧʦʜʽʣʝʥʠʭ ʮʝʥʪʨʽʚ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ʫ ʨʽʟʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʣʘʩʪʷʭ ʜʘʻ ʚʠʱʠʡ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʭʤʘʨʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʜʘʥʠʭ. ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʩʭʦʚʠʱʘʤʠ, ʭʤʘʨʥ ̔ʥʝ ̒ ʣʠʰʝ ʘʧʘʨʘʪʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʘ ʰʚʠʜʰʝ ʩʝʨʚʽʩʦʤ, ʜʣʷ 

ʷʢʦʛʦ ʧʦʪʨʽʙʥʽ ʤʝʨʝʞʝʚʝ ʦʙʣʘʜʥʘʥʥʷ, ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʩʝʨʚʝʨʠ, 

ʧʨʦʛʨʘʤʠ, ʽʥʪʝʨʬʝʡʩ ʟʘʛʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ, ʤʝʨʝʞʘ ʜʦʩʪʫʧʫ, ʘ ʪʘʢʦʞ ʢʣʽʻʥʪʩʴʢʽ ʪʘ 

ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ.  

ʈʽʚʝʥʴ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʢʝʨʫʚʘʥʥʷ ʭʤʘʨʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ 

ʟʛʨʫʧʦʚʘʥʽ ʫ ʢʣʘʩʪʝʨʠ. ʋ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʭʤʘʨʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʛʦʨʥʫʪʽ ʦʜʠʥ ʘʙʦ 

ʢʽʣʴʢʘ ʩʝʨʚʝʨʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʢʝʨʫʶʪʴ ʦʙô̒ ʢʪʘʤʠ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʆʙô̒ ʜʥʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʚ ʦʜʥʫ ʭʤʘʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʭʤʘʨʠ ʪʘ ʛʥʫʯʢʦ ʥʘʨʦʱʫʚʘʪʠ ʾʾ. 

ʉʢʣʘʜʥʠʢʘʤʠ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʩʠʩʪʝʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʥʪʝʥʪʫ, 

ʩʝʨʚʽʩʠ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʜʦʩʪʫʧʥʽʩʪʴ ʜʘʥʠʭ ʫ 

ʭʤʘʨʥʦʤʫ ʩʭʦʚʠʱʽ ʜʣʷ ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʦ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʧʦʥʫʻʤʦ ʜʦʣʫʯʠʪʠ ʟʘʩʦʙʠ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʾʭ ʘʚʘʨʽʡʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʜʣʷ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ ʚʠʧʘʜʢʽʚ ʟʥʠʱʝʥʥʷ ʘʙʦ ʚʪʨʘʪʠ ʜʘʥʠʭ 

ʭʤʘʨʥʦ ʾʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ʈʽʚʝʥʴ ʽʥʪʝʨʬʝʡʩʫ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʟʘʻʤʦʜʽʶ ʩʝʨʚʽʩʽʚ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʟ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɺʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʚʣʘʩʥ ̔ʬʘʡʣʦʚ ̔ʩʠʩʪʝʤʠ ʪʘ ʧʨʦʪʦʢʦʣʠ ʦʙʤʽʥʫ 

ʜʘʥʠʭ. ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽʥʪʝʨʬʝʡʩʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʭʤʘʨʥʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ, ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤ ʟʘ ʧʨʦʪʦʢʦʣʦʤ ʧʝʨʝʜʘʚʘʥʥʷ 
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ʛʽʧʝʨʪʝʢʩʪʫ. ɼʦʜʘʪʢʦʚʦ ʩʢʣʘʜʥʠʢʠ ʩʝʨʝʜʦʚʠʱʘ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʤʦʞʣʠʚʦʩʪʝʡ ʯʝʨʝʟ API-ʽʥʪʝʨʬʝʡʩ. 

ʈʽʚʝʥʴ ʜʦʩʪʫʧʫ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʘʚʪʦʨʠʟʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʩʣʫʛʠ ʦʙʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʫ ʍʆʉʅ. ʉʢʣʘʜʥʠʢʠ 

ʍʆʉʅ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ ʤʝʨʝʞʝʚʽ ʧʨʦʪʦʢʦʣʠ ʚʽʜʜʘʣʝʥʦʛʦ 

ʜʦʩʪʫʧʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʩʪʫʜʝʥʪʫ ʤʦʞʣʠʚʽʩʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʚʽʡ ʚʣʘʩʥʠʡ 

ʧʨʠʩʪʨʽʡ ʦʪʨʠʤʫʚʘʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ ʪʘ ʧʦʩʣʫʛʠ ʩʭʦʚʠʱ ʟ ʙʫʜʴ-ʷʢʦʛʦ 

ʤʽʩʮʽ, ʜʝ ʻ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʍʆʉʅ ʥʘ ʦʩʥʦʚʽ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʡ 

ʙʝʟʧʝʢʦʚʦʛʦ ʩʢʣʘʜʥʠʢʘ. ʇʨʦʪʝ, ʦʩʢʽʣʴʢʠ ʟʘʟʥʘʯʝʥʽ ʧʨʦʙʣʝʤʠ ʩʪʦʩʫʶʪʴʩʷ ʥʝ ʣʠʰʝ 

ʪʝʭʥʦʣʦʛʽʡ (ʢʽʙʝʨʙʝʟʧʝʢʘ), ʘ ʡ ʜʽʷʣʴʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

(ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ), ʪʦ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʦʧʠʩʘʪʠ ʦʢʨʝʤʫ, ʙʝʟʧʝʢʦʚʫ 

ʤʦʜʝʣʴ. ʋ ʧʨʦʮʝʩʽ ʚʠʙʦʨʫ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʫ ɿɺʆ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʘʩʧʝʢʪʠ ʘʙʦ 

ʧʦʚʥʽʩʪʶ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʩʪʘʯʘʣʴʥʠʢʠ 

ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ. ɿʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʨʘʟʣʠʚʦʩʪʽ ʷʢ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ 

ʢʦʤʧʨʦʤʝʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʫʙʣʽʢʘʮʽʡ [360], [394], [201], [397] 

ʚʠʜʽʣʠʤʦ ʦʩʥʦʚʥʽ ʢʽʙʝʨʟʘʛʨʦʟʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʍʆʉʅ. 

ʇʦʨʫʰʝʥʥʷ, ʚʪʨʘʪʘ ʘʙʦ ʩʝʛʨʝʛʘʮʽʷ ʜʘʥʠʭ. ʇʦʨʫʰʝʥʥʷ ʜʘʥʠʭ ʻ ʢʨʠʪʠʯʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʙʝʟʧʝʢʠ, ʦʩʢʽʣʴʢʠ ʚ ʍʆʉʅ ʟʙʝʨʽʛʘʶʪʴʩʷ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʽ ʥʘʚʽʪʴ 

ʟʘ ʥʘʷʚʥʦʩʪʽ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʥʘ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʯʠʤʘʣʦ ʯʘʩʫ. 

ɺʪʨʘʪʘ ʘʙʦ ʚʠʪʽʢ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʟʜʽʡʩʥʝʥ ̔ʚʠʧʘʜʢʦʚʦ ʘʙʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ 

ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢʠʤʠ ʷʢ ʥʝʟʘʜʦʚʦʣʝʥʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʘʙʦ 

ʩʪʫʜʝʥʪʠ. ɸʥʘʣʦʛʽʯʥʦ ʟʦʚʥʽʰʥʽ ʩʫʙô̒ ʢʪʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʭʤʘʨʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ. ʇʨʦʙʣʝʤʠ ʽʟ ʩʝʛʨʝʛʘʮʽʻʶ 

ʜʘʥʠʭ ʻ ʥʘʩʣʽʜʢʦʤ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʨʝʞʠʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʦʤ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʦʟʧʦʜʽʣʷʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʥʘ ʭʤʘʨʥʠʭ 

ʩʭʦʚʠʱʘʭ. ʊʦʤʫ ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʟ 

ʫʯʘʩʥʠʢʽʚ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙʣʽʢʦʚʽ ʜʘʥʽ ʘʥʦʥʽʤʥʦʛʦ 
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ʢʦʨʠʩʪʫʚʘʯʘ. 

ɿʘʛʨʦʟʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʝʣʘʩʪʠʯʥʦʩʪʽ 

ʭʤʘʨʠ, ʾʾ ʦʙô̒ ʢʪʠ ʤʦʞʥʘ ʣʝʛʢʦ ʧʝʨʝʤʽʱʫʚʘʪʠ ʨʘʟʦʤ ʽʟ ʜʘʥʠʤʠ ʟ ʧʦʯʘʪʢʦʚʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʽʥʰʝ. ɯʥʦʜʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʥʦʾ ʘʙʦ ʯʘʩʪʢʦʚʦʾ ʚʪʨʘʪʠ 

ʤʝʪʘʜʘʥʠʭ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʯʠʩʣʝʥʥʽ ʧʝʨʝʙʦʾ ʚ ʨʦʙʦʪʽ ʩʣʫʞʙʠ ʪʘ 

ʩʬʦʨʤʫʚʘʪʠ ʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʝʧʨʠʻʤʥʽ ʚʨʘʞʝʥʥʷ. ɼʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʧʫʩʢʫ 

ʢʽʣʴʢʦʭ ʛʦʩʪʴʦʚʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʧʨʦʛʨʘʤ ʥʘ ʦʜʥʽʡ ʭʦʩʪ-ʤʘʰʠʥʽ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʟʦʣʷʮʽʾ ʤʽʞ ʛʦʩʪʴʦʚʠʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʩʪʚʦʨʶʻʪʴʩʷ 

ʛʽʧʝʨʚʽʟʦʨ ʘʙʦ ʤʝʥʝʜʞʝʨ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. ɻʽʧʝʨʚʽʟʦʨʠ ʻ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʘʪʘʢ. 

ʂʦʣʠ ʟʣʦʚʤʠʩʥʠʢʠ ʦʪʨʠʤʘʶʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʛʽʧʝʨʚʽʟʦʨʦʤ, ʾʤ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ ʚʩʽ 

ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ. ʅʘʩʣʽʜʢʦʤ ʫʨʘʞʝʥʥʷ ʛʽʧʝʨʚʽʟʦʨʘ ʻ 

ʢʨʘʜʽʞʢʘ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ. ʂʨʽʤ ʪʦʛʦ, ʫʨʘʟʣʠʚʠʤʠ ʻ ʆʉ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ 

ʚʽʨʪʫʘʣʴʥʽʡ ʤʘʰʠʥʽ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʟʣʦʚʤʠʩʥʠʢʠ ʚʧʨʦʚʘʜʞʫʶʪʴ ʰʢʽʜʣʠʚʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʥʝ ʣʠʰʝ ʚʧʣʠʥʫʪʠ ʥʘ ʧʦʪʦʯʥʫ ʚʽʨʪʫʘʣʴʥʫ 

ʤʘʰʠʥʫ, ʘ ʡ ʦʙʽʡʪʠ ʨʽʚʝʥʴ ʛʽʧʝʨʚʽʟʦʨʘ.  

ʇʠʪʘʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ. ʏʘʩʪʦ ʧʦʣʽʪʠʢʘ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚ ʭʤʘʨʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʟʘʭʠʩʪʽ ʜʘʥʠʭ ʧʽʜ ʯʘʩ 

ʾʭ ʧʝʨʝʜʘʚʘʥʥʷ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. ʎʝ ʤʘʻ ʥʘʩʣʽʜʢʦʤ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʙʝʟʧʝʢʠ, 

ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ. 

ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʢʨʠʪʝʨʽʾʚ ʾ ʭ ʟʙʝʨʝʞʝʥʥʷ ʥʘ ʭʤʘʨʥʠʭ 

ʩʭʦʚʠʱʘʭ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʧʦʨʫʰʝʥʘ ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʫ ʽʥʪʝʛʨʘʮʽʶ ʤʽʞ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ. ʈʦʟʧʦʜʽʣʝʥʝ ʭʤʘʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʤʘʛʘʻ 

ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʜʦ ʮʽʣʽʩʥʦʩʪʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʡ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟ ʢʽʣʴʢʦʭ 

ʩʭʦʚʠʱʘʭ, ʜʝ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʯʠʤʘʣʦ ʧʦʤʠʣʦʢ, ʧʦʚô̫ ʟʘʥʠʭ ʷʢ ʽʟ ʘʧʘʨʘʪʥʠʤʠ 

ʟʙʦʷʤʠ, ʪʘʢ ʽ ʟ ʰʚʠʜʢʽʩʪʶ ʪʘ ʥʘʜʽʡʥʽʩʪʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞ. 

ʇʨʦʙʣʝʤʠ ʟ ʜʦʩʪʫʧʥʦʩʪʽ ʜʘʥʠʭ. ɼʘʥʽ ʪʘ ʧʦʩʣʫʛʠ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ 

ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʚ ʨʝʞʠʤʽ ç24/7è. ɿʘʛʘʣʦʤ ʽʩʥʫʶʪʴ 

ʪʘʢʽ ʟʘʛʨʦʟʠ ʜʣʷ ʜʦʩʪʫʧʥʦʩʪʽ ʜʘʥʠʭ: ʘʪʘʢʘ ʥʘ ʤʝʨʝʞʫ, ʜʦʩʪʫʧʥʽʩʪʴ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ 

ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ ʽ ʩʪʦʨʦʥʥʻ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ. ɸʢʘʜʝʤʽʯʥʘ ʭʤʘʨʘ ʤʘʻ 

ʙʫʪʠ ʟʘʭʠʱʝʥʦʶ ʚʽʜ ʧʨʦʙʣʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʘʙʦ ʥʝʧʨʘʚʠʣʴʥʠʭ ʜʽʡ 
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ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʜʽʣʝʥʠʭ ʘʪʘʢ ʪʠʧʫ çʚʽʜʤʦʚʘ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ï 

DOSè.  

ʇʨʦʙʣʝʤʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʚʠʥʠʢʘʶʪʴ ʫ ʬʦʨʤʽ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ / ʚʠʢʦʨʠʩʪʘʥʥʷ / ʜʦ ʨʝʩʫʨʩʽʚ ʫ ʭʤʘʨʽ. ʋ ʢʦʥʪʝʢʩʪʽ 

ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʬʫʥʢʮʽʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʚ IaaS ʩʪʚʦʨʶʻ ʢʽʣʴʢʘ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ 

ʯʝʨʝʟ ʰʚʠʜʢʫ ʟʤʽʥʫ ʢʦʥʬʽʛʫʨʘʮʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʨʦʙʠʪʴ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʥʝʝʬʝʢʪʠʚʥʠʤʠ. ɻʥʫʯʢʽʩʪʴ ʤʦʜʝʣʽ IaaS 

ʜʦʟʚʦʣʷʻ ʩʧʦʞʠʚʘʯʝʚʽ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʧʨʦʙʣʝʤʦʶ ʙʝʟʧʝʢʠ, ʦʩʢʽʣʴʢʠ ʥʝʧʨʘʚʠʣʴʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ ʯʝʨʝʟ ʧʨʦʧʫʩʢ ʜʝʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ.  

ʅʝʟʘʭʠʱʝʥʽ API. ɯʥʪʝʨʬʝʡʩ API ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʫ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʟʦʢʨʝʤʘ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ 

ʚʩʽʭ ʨʽʚʥʷʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʤʝʨʝʞʽ, ʭʦʩʪʽʚ ʽ ʜʦʜʘʪʢʽʚ. ɿʘʟʥʘʯʝʥʽ API ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʟʣʦʚʤʠʩʥʠʢʘʤʠ ʷʢ ʟʘʩʦʙʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʪʠʧʽʚ ʘʪʘʢ. 

ɹʝʟʧʝʢʘ ʨʽʟʥʠʭ ʭʤʘʨʥʠʭ ʧʨʦʚʘʡʜʝʨʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʝʟʧʝʢʠ API. ʇʨʦʙʣʝʤʠ 

ʙʝʟʧʝʢʠ ʍʆʉʅ ʤʦʞʫʪʴ ʤʘʪʠ ʟʚʦʨʦʪʥʠʡ ʝʬʝʢʪ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʭʠʱʝʥʠʭ API ʜʣʷ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʜʽʡ.  

ʈʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ. ɸʢʘʜʝʤʽʯʥʘ ʭʤʘʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʣʘʪʬʦʨʤʠ, ʱʦ 

ʨʝʟʝʨʚʫʶʪʴ ʨʝʩʫʨʩʠ ʟ ʨʦʟʨʘʭʫʥʢʫ ʾʭ ʩʧʦʞʠʚʘʥʥʷ ʛʽʧʝʨʚʽʟʦʨʘʤʠ, ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʦʙô̒ ʢʪʽʚ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʩʧʦʞʠʚʘʶʪʴ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ. ʋ ʚʠʧʘʜʢʫ ʧʦʤʠʣʢʦʚʠʭ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, DDoS-ʘʪʘʢ, 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣ 

ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʙʫʜʝ ʩʫʪʪʻʚʦ ʦʙʤʝʞʝʥʠʡ ʘʙʦ ʡ ʥʝʜʦʩʪʫʧʥʠʡ. ɿʽ ʩʪʦʨʦʥʠ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʭʤʘʨʠ ʮʝ ʤʦʞʝ ʤʘʪʠ ʚʠʛʣʷʜ ʜʽʡ ʦʜʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʋ ʚʠʧʘʜʢʫ ʽʥʪʝʛʨʘʮʽʾ ʘʢʘʜʝʤʽʯʥʠʭ ʭʤʘʨ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʟʛʽʜʥʦ ʟ ʛʨʫʧʦʚʦ ʁ

ʤʦʜʝʣʽ ʨʦʟʛʦʨʪʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʙʝʟʧʝʢʦʚʽ ʚʠʢʣʠʢʠ. ɺʦʥʠ ʧʦʣʷʛʘʶʪʴ ʫ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʚʽʜʥʦʩʠʥ ʜʦʚʽʨʠ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨ 

ɿɺʆ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ [369] ʨʦʟʨʦʙʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʜʦʚʽʨʯʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʛʨʫʧʦʚʦʶ ʭʤʘʨʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ɺʽʥ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʚʦʭ 

ʧʦʢʘʟʥʠʢʘʭ: ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʚʧʝʚʥʝʥʦʩʪʽ. ʇʝʨʰʠʡ ʚʠʤʽʨʶʻ, ʥʘʩʢʽʣʴʢʠ ʚʣʘʩʥʠʢ 
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ʭʤʘʨʠ ʜʦʚʽʨʷʻ ʩʚʦʻʤʫ ʧʘʨʪʥʝʨʫ, ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ. ɸʚʪʦʨʩʴʢʘ ʤʦʜʝʣʴ ʜʦʚʽʨʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʩʽʭ 

ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʚʫʟʣʘʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʽ ʚʩʽʭ ʧʦʪʦʢʽʚ ʜʘʥʠʭ, ʷʢʽ ʚʦʥʠ 

ʥʘʜʩʠʣʘʶʪʴ ʽ ʦʪʨʠʤʫʶʪʴ. ɼʦʩʣʽʜʥʠʢʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʽʩʥʫʶʪʴ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʚʦʻʶ ʩʫʪʪʶ ʥʝ ʻ ʟʣʦʚʤʠʩʥʠʤʠ, ʘʣʝ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʪʘ ʥʝʩʪʠ ʟʘʛʨʦʟʫ ʚʩʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ɺʠʩʥʦʚʦʢ ʧʫʙʣʽʢʘʮʽʾ ʧʦʣʷʛʘʻ ʚ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʟʝʨʚʫʚʘʥʥʷ, ʷʢ ʽʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʧʣʘʪʬʦʨʤ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʙʝʟʧʝʢʦʚʦʾ ʤʦʜʝʣʽ ʍʆʉʅ ʧʦʜʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 2.3.6. 

  

ʈʠʩ. 2.3.6. ʉʪʨʫʢʪʫʨʘ ʙʝʟʧʝʢʦʚʦʾ ʤʦʜʝʣʽ ʍʆʉʅ 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ ʚʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʧʦʜʽʣ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʛʨʫʧʘʤʠ ʪʘ 

ʧʽʜʨʦʟʜʽʣʘʤʠ ʩʪʚʦʨʝʥʥʷ ʟʥʘʥʴ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʝʣʽ KaaS). ɰʭ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ 

ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʥʘ ʦʩʥʦʚʽ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨ, ʪʘʢ 

ʽ ʥʘ ʦʩʥʦʚʽ ʣʦʢʘʣʴʥʠʭ ʙʘʟ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʙʘʟʦʚʦʶ ʚʠʤʦʛʦʶ ʻ ʜʦʪʨʠʤʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʙʝʟʧʝʢʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ  ̔ ʧʨʦʪʦʢʦʣʽʚ. ʆʩʢʽʣʴʢʠ ʣʦʢʘʣʴʥʽ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʥʝ ʟʘʚʞʜʠ ʩʚʦʻʯʘʩʥʦ ʦʥʦʚʣʶʶʪʴʩʷ, ʪʦ ʜʦʮʽʣʴʥʠʤ 

ʚʚʘʞʘʻʤʦ ʤʽʛʨʘʮʽʶ ʘʙʦ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʚʽʜʧʦʚʽʜʥʠʭ ʙʘʟ ʜʦ ʭʤʘʨʥʠʭ ʧʨʦʚʘʡʜʝʨʽʚ. 

ʆʨʛʘʥʽʟʘʮʽ ̫ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʢʦʦʨʜʠʥʘʮʽʶ 
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ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʡ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʝʥʪʫ. ɺʨʘʭʦʚʫʶʯʠ 

ʙʝʟʧʝʢʦʚʽ ʚʠʤʦʛʠ ʱʦʜʦ ʥʘʜʣʠʰʢʦʚʦʩʪʽ, ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʦʨʛʘʥʽʟʘʮʽʷ ʪʘʢ ʟʚʘʥʦʾ 

ʤʫʣʴʪʠʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʩʭʦʚʠʱ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʭ ʧʣʘʪʬʦʨʤ. 

 

2.2.4. ʄʦʜʝʣʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʄʦʜʝʣʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʟʘʚʜʘʥʴ, 

ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʢʦʞʥʽʡ ʍʆʉʅ, ʷʢ ʽ ʚ ʙʫʜʴ-ʷʢʽʡ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʽʡ ʩʠʩʪʝʤʽ, ʤʘʻ 

ʽʩʥʫʚʘʪʠ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ, ʱʦ ʚʠʢʦʥʫʻ ʨʦʣʴ ʩʠʩʪʝʤʥʦʛʦ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. ɺʽʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʚʦʣʦʜʽʻ ʥʘʚʠʯʢʘʤʠ, 

ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʫʩʫʥʝʥʥʷ ʧʦʤʠʣʦʢ ʽ ʟʙʦʾʚ, ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʥʝʦʙʭʽʜʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʗʢ ʙʫʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʱʝ, ʘʚʪʦʨʩʴʢʘ ʍʆʉʅ ʤʘʻ ʬʫʥʢʮʽʦʥʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʝʣʽ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè. ʉʫʯʘʩʥʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴ ʮʶ ʤʦʜʝʣʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ çʢʣʽʻʥʪ-ʩʝʨʚʝʨè. ɰʭ 

ʆʉ ʚʠʤʘʛʘʶʪʴ ʧʦʯʘʪʢʦʚʦʛʦ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʡ ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʛʦ, ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʡ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʩʽʭ ʡʦʛʦ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʍʆʉʅ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʨʽʰʝʥʥʷ ʚʩʽʭ ʟʘʚʜʘʥ,ɹ ʧʦʚô̫ ʟʘʥʠʭ ʟ 

ʨʦʙʦʪʦʶ ʷʢ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʽ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ.  

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʍʆʉʅ ʻ ʬʘʭʽʚʮʝʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ, ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʡ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ 

ʩʢʣʘʜʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ (ʩʝʨʚʝʨʽʚ, ʤʝʨʝʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʽʚ 

ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ), ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪ (ʩʝʨʚʝʨʠ ʫʧʨʘʚʣʽʥʥʷ, ʙʘʟ 

ʜʘʥʠʭ, ʛʽʧʝʨʚʽʟʦʨʠ, ʩʭʦʚʠʱʘ), ʘ ʪʘʢʦʞ ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭ ʦʙô̒ ʢʪʽʚ (ʚʽʨʪʫʘʣʴʥʠʭ 

ʢʦʤʧôʁ ʪʝʨʽʚ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʤʝʨʝʞ). ɺ̔ ʥ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʬʘʭʦʚʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʩʢʣʘʜʥʠʢʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ, ʥʘʣʘʰʪʫʚʘʥʥʷ, ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʩʫʧʨʦʚʦʜʫ 

ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. ʊʘʢʝ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʢʦʨʝʢʪʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʽʟ ʨʽʟʥʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ. 
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ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʍʆʉʅ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʮʠʬʨʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʦʙʦʚô̫ ʟʢʠ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʛʨʫʧʘ ʦʩʽʙ. ʄʦʞʣʠʚʽ 

ʚʠʧʘʜʢʠ, ʢʦʣʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʍʆʉʅ ʥʝʤʘʻ ʩʝʨʝʜ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. 

ʇʨʦʪʝ ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʩʠʩʪʝʤ ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʟʘʛʘʣʽ. 

ɿʘʟʥʘʯʝʥʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʟʘʧʨʦʰʫʚʘʪʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ 

ʟʘʚʜʘʥʴ  ̔ʤʦʥʽʪʦʨʠʥʛʫ ʩʠʩʪʝʤ ʯʝʨʝʟ ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʟʛʽʜʥʦ ʟ ʘʫʪʩʦʨʩʠʥʛʦʚʦʁ 

ʤʦʜʝʣʣ .ʁ ʗʢ ʟʘʟʥʘʯʘʻ ɺ. ʖ. ɹʠʢʦʚ, ʪʘʢʘ ʢʦʥʮʝʧʮʽʷ ʻ ʝʢʦʥʦʤʽʯʥʦ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ 

ʚʠʛʽʜʥʦʶ [16]. ʄʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʢʦʣʠ ʨʦʟʛʦʨʪʘʥʥʷ 

ʚʩʽʻʾ ʘʙʦ ʦʢʨʝʤʠʭ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ʟʜʽʡʩʥʶʻ ʟʦʚʥʽʰʥʷ ʦʨʛʘʥʽʟʘʮʽʷ, ʘ ʡʦʛʦ 

ʩʫʧʨʦʚʽʜ ʚʠʢʦʥʫʶʪʴ ʬʘʭʽʚʮʽ ɿɺʆ. ʎʝʡ ʧʽʜʭʽʜ ʪʘʢʦʞ ʻ ʜʦʮʽʣʴʥʠʤ ʫ ʚʠʧʘʜʢʫ 

ʦʨʝʥʜʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʚʽʜʦʤʠʭ ʚʝʥʜʦʨʽʚ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʭʤʘʨʠ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʚʽʜʧʦʚʽʜʥʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ. ɼʣʷ ʟʚʠʯʘʡʥʦʾ ʨʦʙʦʪʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʘʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʥʝʧʨʠʚʽʣʝʡʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʘʟʥʘʯʝʥʽ 

ʩʠʪʫʘʮʽʾ ʤʦʞʣʠʚʽ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʩʫʧʨʦʚʽʜ ʍʆʉʅ ʚʠʢʦʥʫʶʪʴ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ɿɺʆ. ʂʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʫ 

ʩʠʩʪʝʤʫ ʟ ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʩʣʽʜ ʦʙʤʝʞʠʪʠ ð ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ-

ʪʨʴʦʭ ʦʩʽʙ. ʋ ʚʠʧʘʜʢʫ ʨʝʻʩʪʨʘʮʽʾ ʚ ʆʉ ʯʠ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʢʦʨʠʩʪʫʚʘʯ ʦʜʝʨʞʫʻ ʥʘʜ ʥʠʤʠ ʧʨʘʢʪʠʯʥʦ 

ʥʝʦʙʤʝʞʝʥʠʡ ʢʦʥʪʨʦʣʴ. ʅʘʧʨʠʢʣʘʜ, ʚʽʥ ʤʦʞʝ ʟʤʽʥʠʪʠ ʘʪʨʠʙʫʪʠ ʙʫʜʴ-ʷʢʦʛʦ 

ʦʙô̒ ʢʪʘ, ʧʨʠʧʠʥʠʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ, ʧʝʨʝʟʘʚʘʥʪʘʞʠʪʠ ʾʾ ʘʙʦ ʚʠʢʦʥʘʪʠ ʽʥʰʽ 

ʦʧʝʨʘʮʽʾ, ʥʝ ʜʦʩʪʫʧʥʽ ʟʚʠʯʘʡʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ.  

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʤʘʻ ʙʫʪʠ ʝʢʩʧʝʨʪʦʤ ʟ ʧʠʪʘʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ  ̔ʤʝʨʝʞ. 

ɺʽʥ ʤʘʻ ʚʤʽʪʠ ʟʥʘʭʦʜʠʪʠ ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʚʠʤʦʛʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʚ ʩʠʩʪʝʤʽ. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʍʆʉʅ ʫ ʩʧʽʚʧʨʘʮʽ ʟ 

ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʠʤ ʩʢʣʘʜʦʤ ʚʠʧʫʩʢʦʚʠʭ ʢʘʬʝʜʨ ʨʦʟʨʦʙʣʷʻ ʧʨʘʚʠʣʘ 

ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʷʢ 

ʘʨʭʽʪʝʢʪʫʨʠ ʣʦʢʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʘʢ ʽ ʤʦʜʝʣ ̔ʍʆʉʅ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ 

ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʜʦʚʝʜʝʥʥʷ ʮʠʭ ʧʨʘʚʠʣ ʟʜʦʙʫʚʘʯʘʤ. ʂʦʥʮʝʧʪʫʘʣʴʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ ʨʦʟʛʦʨʪʘʥʥʷ ʍʆʉʅ ʷʢ ʩʫʢʫʧʥʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʻ: 
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¶ ʷʢʥʘʡʙʽʣʴʰ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʚʣʘʩʥʠʭ ʨʝʩʫʨʩʽʚ; 

¶ ʤʘʢʩʠʤʘʣʴʥʝ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʧʦʩʪʽʡʥʝ ʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʽʷʣʴʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʍʆʉʅ; 

¶ ʦʙô̒ ʜʥʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʛʨʫʧʠ ʪʘ ʥʘʜʘʥʥʷ ʾʤ ʜʦʩʪʫʧʫ ʜʦ ʦʙô̒ ʢʪʽʚ 

ʩʧʽʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʮʽʣʽʩʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʾʭ ʚʣʘʩʥʠʭ 

ʨʝʩʫʨʩʽʚ. 

ʇʝʨʰʝ ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʭʤʘʨʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʢʦʞʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʍʆʉʅ ʪʘ ʥʘʜʘʥʥʷ ʚʣʘʩʥʠʢʫ ʧʦʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ. ʉʪʘʥʜʘʨʪʥʦʶ 

ʚʠʤʦʛʦʶ ʻ ʪʦʡ ʬʘʢʪ, ʱʦʙ ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʮʠʭ ʨʝʩʫʨʩʽʚ ʙʫʚ ʦʨʛʘʥʽʟʦʚʘʥʠʡ 

ʨʽʟʥʠʤʠ ʟʘʩʦʙʘʤʠ (VPN-ʩʝʨʚʝʨ, FTP-ʩʝʨʚʝʨ, RAS-ʩʝʨʚʝʨ, ʩʝʨʚʝʨ ʪʝʨʤʽʥʘʣʽʚ 

ʪʦʱʦ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ.  

ʋ ʜʨʫʛʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʜʦʩʪʫʧ ʣʠʰʝ ʜʦ ʚʣʘʩʥʠʭ ʨʝʩʫʨʩʽʚ ʡ ʥʝ ʤʘʪʠ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ ʘʢʘʜʝʤʽʯʥʦʾ 

ʭʤʘʨʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʽʥʰʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʗʢʱʦ ʩʧʝʮʠʬʽʢʘ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʤʘʛʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʦʙô̒ ʢʪʽʚ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʦ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʫ ʩʣʽʜ ʘʙʦ ʦʙʤʝʞʠʪʠ ʜʦʩʪʫʧ ʱʦʜʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʦʙô̒ ʢʪʽʚ ʘʙʦ 

ʥʘʣʘʰʪʫʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟô̫ ʩʫʚʘʥʥʷ ʧʨʠʯʠʥ ʧʨʦʙʣʝʤ ʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʮʠʭ ʦʙô̒ ʢʪʽʚ.  

ʏʝʪʚʝʨʪʝ ʧʦʣʦʞʝʥʥʷ ʤʽʩʪʠʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ 

ʟʘʧʠʩʽʚ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ʫ ʧʽʜʨʦʟʜʽʣʠ ʪʘ ʛʨʫʧʠ. ʇʽʜʨʦʟʜʽʣʠ ʤʦʞʥʘ 

ʩʬʦʨʤʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʢʘʪʘʣʦʛʫ, ʱʦ ʤʘʻ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ. ʆʙʣʽʢʦʚʽ ʟʘʧʠʩʠ 

ʛʨʫʧ ʩʧʨʦʱʫʶʪʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʪʘ ʜʦʟʚʦʣʷʶʪʴ 

ʦʙʤʝʞʠʪʠ ʜʦʩʪʫʧ ʜʣʷ çʟʦʚʥʽʰʥʽʭè ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʩʪʘʥʥʻ ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʽʚ ʷʢ ʩʢʣʘʜʥʠʢʘ 

ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʨʝʢʦʥʘʥʥʷ, ʱʦ ʟʘ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʪʘ ʨʝʩʫʨʩʽʚ 

ʧʝʨʰʦʯʝʨʛʦʚʦ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯ-ʚʣʘʩʥʠʢ. ʉʪʫʜʝʥʪʠ ʪʘ ʚʠʢʣʘʜʘʯʽ 

ʤʘʶʪʴ ʟʙʝʨʽʛʘʪʠ ʚ ʪʘʻʤʥʠʮʽ ʚʣʘʩʥʽ ʨʝʻʩʪʨʘʮʽʡʥʽ ʜʘʥʽ. ʂʦʞʝʥ ʟ ʥʠʭ ʧʝʨʩʦʥʘʣʴʥʦ 

ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʧʘʨʦʣʽʚ, ʥʘʜʘʥʥʷ 
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ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʧʝʨʩʦʥʘʣʴʥʠʭ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʫʙʣʽʢʘʮʽʶ 

ʟʘʟʥʘʯʝʥʦʛʦ ʢʦʥʪʝʥʪʫ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ.  

ʆʩʢʽʣʴʢʠ ʍʆʉʅ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʨʦʟʛʦʨʥʫʪʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʪʘ ʟʘʛʘʣʴʥʦʩʪʫʧʥʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ, 

ʪʦ ʩʠʩʪʝʤʥʠʤ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ çʪʨʘʜʠʮʽʡʥʽè ʪʘ 

ʩʧʝʮʠʬʽʯʥʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. ɼʦ ʮʠʭ 

ʥʘʣʝʞʘʪʴ:  

¶ ɺʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

¶ ɺʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʆʉ. 

¶ ʂʝʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʦʜʘʚʘʥʥʷ, ʚʠʜʘʣʝʥʥʷ 

ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʨʠʚʽʣʝʾʚ. 

¶ ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ.  

¶ ʉʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣ ʩʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ 

ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʧʽʩʣʷ ʤʦʞʣʠʚʠʭ ʟʙʦʾʚ ʫ ʨʦʙʦʪʽ 

ʩʠʩʪʝʤʠ. 

¶ ɺʠʤʠʢʘʥʥʷ ʩʠʩʪʝʤʠ. ʂʦʨʝʢʪʥʝ ʚʠʤʠʢʘʥʥʷ ʩʠʩʪʝʤʠ ʜʘʻ ʟʤʦʛʫ ʫʥʠʢʥʫʪʠ ʚʪʨʘʪ 

ʜʘʥʠʭ ʡ ʟʙʦʾʚ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ. 

¶ ʅʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʫ 

ʩʠʩʪʝʤʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭʥʴʦʾ ʧʨʘʮʽ. 

¶ ʅʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʘʤ. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʝʢʩʧʝʨʪʘ, 

ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʦʟʚôʷʟʫʚʘʪʠ ʾʭ ʧʨʦʙʣʝʤʠ, ʧʦʚô̫ ʟʘʥʽ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʩʠʩʪʝʤʠ.  

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʥʠʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʦʨʛʘʥʽʟʦʚʫʻ 

ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʾʭ ʧʨʠʚʽʣʝʾʚ. 

¶ ɺʝʜʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʞʫʨʥʘʣʫ ʪʘ ʨʝʻʩʪʨʘʮʽʷ ʟʤʽʥ ʫ ʩʠʩʪʝʤʽ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴ-

ʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʤʝʨʝʞʥʠʭ ʆʉ ʜʘʻ ʟʤʦʛʫ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʤʽʥʠ ʫ ʩʠʩʪʝʤʽ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʥʽ ʞʫʨʥʘʣʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤʘʪʽʚ (ʷʢ 

ʪʝʢʩʪʦʚʠʭ, ʪʘʢ ʽ ʢʦʜʦʚʘʥʠʭ). 

¶ ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʱʦʜʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʤʝʨʝʞʽ. 

ʉʧʝʮʠʬʽʢʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ ʻ ʪʝ, ʱʦ 
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ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʙʦʪʫ ʚ ʟʤʽʰʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʤʽʩʪʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʘʧʘʨʘʪʥ ̔ʽ ʧʨʦʛʨʘʤʥ ̔ʟʘʩʦʙʠ, ʟʦʢʨʝʤʘ ʆʉ Windows ʽ Unix. ʊʦʤʫ ʚʽʥ ʤʘʻ ʙʫʪʠ 

ʟʜʘʪʥʠʤ ʢʝʨʫʚʘʪʠ ʙʘʛʘʪʴʤʘ ʝʢʟʝʤʧʣʷʨʘʤʠ ʦʙô̒ ʢʪʽʚ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 

ʢʽʣʴʢʦʤʘ ʬʽʟʠʯʥʠʤʠ ʩʝʨʚʝʨʘʤʠ. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʪʘʢʦʞ ʢʝʨʫʻ, ʥʘʛʣʷʜʘʻ ʪʘ 

ʧʽʜʪʨʠʤʫʻ ʍʆʉʅ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ɹʘʞʘʥʦ, ʱʦʙ ʦʩʦʙʘ ʥʘ ʮʽʡ 

ʧʦʩʘʜʽ ʤʘʣʘ ʛʣʠʙʦʢʽ ʟʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺʽʪʘʶʪʴʩʷ ʥʘʚʠʯʢʠ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ, ʱʦ ʩʪʘʥʫʪʴ ʫ ʧʨʠʛʦʜʽ ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥ ̫

ʤʦʜʝʣʝʡ IaaS ʪʘ PaaS, ʪʘ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʷʢ 

ʧʦʩʣʫʛʦ  ʁ(ʤʦʜʝʣʴ SaaS). 

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʤʘʻ ʧʨʦʻʢʪʫʚʘʪʠ, ʥʘʣʘʰʪʦʚʫʚʘʪʠ, ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ 

ʭʤʘʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʙʘʟʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʘʢʘʜʝʤʽʯʥʦʾ 

ʭʤʘʨʠ. ɯʤʦʚʽʨʥʦ, ʡʦʤʫ ʜʦʚʝʜʝʪʴʩʷ ʦʧʘʥʫʚʘʪʠ ʦʨʢʝʩʪʨʫʚʘʥʥʷ ʢʽʣʴʢʦʭ ʧʣʘʪʬʦʨʤ, 

ʙʘʣʘʥʩʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʽʧʝʨʚʽʟʦʨʠ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʨʦʟʛʦʨʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʽʥ ʤʘʻ ʙʫʪʠ ʛʦʪʦʚʠʤ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ 

ʟʤʽʥʶʚʘʪʠ ʾʾ ʩʢʣʘʜʥʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʩʧʨʦʻʢʪʦʚʘʥʠʭ 

ʤʦʜʝʣʝʡ. ʅʘʧʨʠʢʣʘʜ, ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʟ 

ʦʙô̒ ʢʪʘ, ʱʦ ʧʨʦʻʢʪʫʻʪʴʩʷ ʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʫ ʟʘʩʦʙʠ ʜʣʷ ʾʾ ʫʧʨʘʚʣʽʥʥʷ. ʅʠʥʽ 

ʧʦʧʫʣʷʨʥʠʤ ʩʪʘʻ ʧʽʜʭʽʜ ʭʤʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʘʤʠ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʷʢ 

ʧʦʩʣʫʛʘ ʪʘ ʩʧʨʦʱʫʻ ʢʝʨʫʚʘʥʥʷ ʣʦʢʘʣʴʥʠʤʠ ʤʝʨʝʞʝʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʙʝʟʜʨʦʪʦʚʽ ʪʦʯʢʠ ʘʙʦ ʢʦʤʫʪʘʪʦʨʠ. ɸʥʘʣʽʟ  ̔ʚʠʙʽʨ ʭʤʘʨʥʠʭ ʧʨʦʚʘʡʜʝʨʽʚ ʪʘʢʦʞ 

ʥʘʣʝʞʠʪʴ ʜʦ ʢʦʤʧʝʪʝʥʮʽʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ. ɺʽʜ ʡʦʛʦ ʨʽʰʝʥʴ 

ʟʘʣʝʞʘʪʴ ʥʝ ʣʠʰʝ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʭʤʘʨʠ, ʘ ʡ ʝʢʦʥʦʤʽʯʥʽ ʟʘʪʨʘʪʠ ʥʘ ʾʾ 

ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʩʫʧʨʦʚʽʜ. 

ʇʨʦʬʝʩʽʦʥʘʣ ʚʠʚʯʘʻ ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʘ ʤʝʨʝʞʝʚʫ ʙʝʟʧʝʢʫ ʩʠʩʪʝʤ, ʱʦʙ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚʦʥʠ ʧʨʘʮʶʶʪʴ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ. ʂʨʽʤ ʪʦʛʦ, 

ʦʩʦʙʘ ʚʽʜʧʦʚʽʜʘʻ ʷʢ ʟʘ ʦʥʦʚʣʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ 

ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʘʭ, ʪʘʢ ʽ ʟʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʜʠʩʪʨʠʙʫʪʠʚʽʚ ʭʤʘʨʥʠʭ 

ʧʣʘʪʬʦʨʤ. 

ʉʠʩʪʝʤʥʠʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʟʘʟʚʠʯʘʡ ʚʽʜʩʪʝʞʫʻ ʪʘ ʘʥʘʣʽʟʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʨʦʟʛʦʨʥʫʪʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. ɺ̔ʥ ʘʥʘʣʽʟʫʻ, ʦʮʽʥʶʻ ʪʘ ʚʧʨʦʚʘʜʞʫʻ ʥʦʚʽ 
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ʪʝʭʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʫ ̒ ʩʠʩʪʝʤʠ ʚ ʭʤʘʨʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ 

ʤʝʨʝʞʥʦʛʦ ʬʘʭʽʚʮʷ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʭʤʘʨʠ ʨʦʟʨʦʙʣʷʻ 

ʜʦʢʫʤʝʥʪʘʮʽʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɹʘʞʘʥʦʶ ʚʠʤʦʛʦʶ ʻ ʫʩʧʽʰʥʝ ʟʘʢʽʥʯʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ 

ʩʝʨʪʠʬʽʢʘʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʘʙʦ ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ ʱʦʜʦ ʨʦʙʦʪʠ ʟ 

ʭʤʘʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʪʘʢʠʤʠ ʷʢ Google Workspace, Microsoft 365, Microsoft 

Azure, Amazon Web Services, Google Cloud Platfotm ʪʘ ʽʥʰʠʭ.  

ɼʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʭʤʘʨʥʠʭ ʩʠʩʪʝʤ ʙʘʞʘʥʦʶ ʻ ʥʘʷʚʥʽʩʪʴ ʙʘʟʦʚʦʾ ʦʩʚʽʪʠ ʚ 

ʛʘʣʫʟʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʘʙʦ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʽʥʬʦʨʤʘʪʠʢʘ)è. 

ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥ ̫[426] ʨʦʟʨʦʙʠʣʠ ʤʦʜʝʣʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʭʤʘʨʠ, ʱʦ ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʢʣʘʜʥʠʢʠ: 

¶ ʮʽʥʥʦʩʪʽ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʩʪʦʩʫʶʪʴʩʷ ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʝʪʠʢʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʾʭ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʦʙʦʚô̫ ʟʢʦʚʠʤ ʻ ʜʦʪʨʠʤʘʥʥʷ ʬʘʭʽʚʮʝʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʩʘʤʦʜʠʩʮʠʧʣʽʥʘ, ʯʝʩʥʽʩʪʴ  ̔ʚʽʜʚʝʨʪʽʩʪʴ ʫ ʨʦʙʦʪʽ ʟ ʢʦʣʝʛʘʤʠ; 

¶ ʧʨʦʬʝʩʽʡʥʽ ʟʜʘʪʥʦʩʪʽ, ʱʦ ʦʮʽʥʶʶʪʴ ʨʽʚʝʥʴ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʧʽʜʚʠʱʝʥʥʷ 

ʩʝʨʚʽʩʥʦʛʦ ʨʽʚʥʷ ʡ ʦʥʦʚʣʝʥʥʷ ʟʥʘʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʦʚô̫ ʟʢʽʚ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʧʦʩʘʜ; 

¶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʷʢ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʦʙʦʚô̫ ʟʢʽʚ, ʩʪʘʨʘʥʥʽʩʪʴ ʽ 

ʧʨʦʬʝʩʽʦʥʘʣʽʟʤ ʫ ʚʠʢʦʥʘʥʥʽ ʟʘʜʘʯ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʜʦʪʨʠʤʘʥʥʷ ʪʨʫʜʦʚʦʾ 

ʜʠʩʮʠʧʣʽʥʠ; 

¶ ʜʦʩʷʛʥʝʥʥʷ ʷʢ ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʬʘʢʪʦʨ ʚʠʢʦʥʘʥʥʷ ʦʙʦʚô̫ ʟʢʽʚ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, 

ʢʽʣʴʢʽʩʪʴ, ʷʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʯʠʭ ʟʘʚʜʘʥʴ, ʨʽʚʝʥʴ ʜʦʩʷʛʥʝʥʴ, ʟʦʢʨʝʤʘ 

ʯʝʨʝʟ ʫʯʘʩʪʴ ʫ ʪʨʝʥʽʥʛʘʭ  ̔ʩʝʨʪʠʬʽʢʘʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ. 

ʇʦʚʝʨʪʘʶʯʠʩʴ ʜʦ ʧʠʪʘʥʥʷ ʤʦʜʝʣʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ, ʟʘʟʥʘʯʠʤʦ, ʷʢʱʦ 

ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ɿɺʆ ʧʝʨʝʜʙʘʯʘʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʫʩʠʣʴ ʥʘ ʧʨʦʬʽʣʴʥʠʭ 

ʟʘʚʜʘʥʥʷʭ, ʪʦ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʽʥʰʠʭ ʟʘʜʘʯ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʘʫʪʩʦʨʩʠʥʛʦʚʽ 

ʢʦʤʧʘʥʽʾ. ɺ. ʖ. ɹʠʢʦʚ ʟʘʟʥʘʯʘʻ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʨʦʟʚô̫ ʟʘʥʥʷ ɯʂʊ-
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ʧʨʦʙʣʝʤ ʻ ʧʝʨʝʭʽʜ ʚʽʜ ʩʫʪʦ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʜʦ ʧʦʚʥʽʩʪʶ ʘʫʪʩʦʨʩʠʥʛʦʚʦʾ ʘʙʦ 

ʛʽʙʨʠʜʥʦʾ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ɯʂʊ [16]. ʗʢ ʥʘʩʣʽʜʦʢ, ʜʦʮʽʣʴʥʠʤ ʻ 

ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʟʛʽʜʥʦ ʟ ʛʽʙʨʠʜʥʦ ʁ ʤʦʜʝʣʣ ,ʁ ʷʢʘ ʧʦʻʜʥʫʻ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʫ, ʢʦʨʧʦʨʘʪʠʚʥʫ ʪʘ ʛʨʫʧʦʚʫ ʤʦʜʝʣʽ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʘʢʘʜʝʤʽʯʥʘ ʭʤʘʨʘ ʧʨʦʻʢʪʫʻʪʴʩʷ ʪʘ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʘʫʪʩʦʨʩʠʥʛʦʚʦʶ 

ʢʦʤʧʘʥʽʻʶ ʥʘ ʧʦʪʫʞʥʦʩʪʷʭ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ.  

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʟʘ ʩʫʯʘʩʥʠʭ ʫʤʦʚ ʧʦʚʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʜʦ 

ʘʫʪʩʦʨʩʠʥʛʦʚʦʾ ʤʦʜʝʣʽ ʻ ʧʝʨʝʜʯʘʩʥʠʤ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʙʝʟʫʤʦʚʥʝ ʧʝʨʝʜʘʚʘʥʥʷ 

ʫʩʽʭ ʟʘʚʜʘʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɿɺʆ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ 

ʝʢʦʥʦʤʽʯʥʦ ʥʝʨʝʥʪʘʙʝʣʴʥʠʤ. ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ 

ʧʨʘʮʶʶʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʬʘʭʽʚʮʽ ʚ ʛʘʣʫʟʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ  ̔

ʩʠʩʪʝʤ. ʋ ʚʠʧʘʜʢʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʫʪʩʦʨʩʠʥʛʦʚʦʾ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʚʠʥʠʢʥʫʪʴ 

ʧʠʪʘʥʥʷ ʟʘʡʥʷʪʦʩʪʽ ʘʙʦ ʡ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʮʠʭ ʬʘʭʽʚʮʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʤʠ 

ʧʨʦʧʦʥʫʻʤʦ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʘʫʪʩʦʨʩʠʥʛʦʚʫ ʤʦʜʝʣʴ, ʩʪʚʦʨʠʚʰʠ ʟ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʚʽʜʜʽʣ ʩʝʨʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɿɺʆ. ʊʘʢʠʡ ʚʽʜʜʽʣ, ʟʦʢʨʝʤʘ, ʤʽʛ ʙʠ ʚʠʢʦʥʫʚʘʪʠ ʡ ʟʘʚʜʘʥʥʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʜʝʣʣʶ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘʢʦʞ ʙʫʜʝ ʛʽʙʨʠʜʥʘ, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʦʜʝʣʝʡ. ʅʘʜʘʥʥʷ 

ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʻ ʤʦʞʣʠʚʠʤ ʟʛʽʜʥʦ ʟ ʢʦʞʥʦ ʁ

ʤʦʜʝʣʣʁ  Saas, PaaS, IaaS, DaaS. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʍʆʉʅ ʧʨʦʧʦʥʫʻʤʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʢʽʣʴʢʘ 

ʝʪʘʧʽʚ: 

¶ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ 

ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ ʚʝʥʜʦʨʠ; 

¶ ʘʥʘʣʽʟ ʥʘʷʚʥʦʾ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɿɺʆ ʪʘ ʟô̫ ʩʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʤʦʞʥʘ 

ʤʽʛʨʫʚʘʪʠ ʥʘ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʨʽʰʝʥʴ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʡ ʟʘʚʜʘʥʴ; 

¶ ʤʦʥʪʘʞ ʥʝʦʙʭʽʜʥʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

¶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 
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¶ ʽʥʪʝʛʨʘʮʽʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʽ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ; 

¶ ʘʜʘʧʪʘʮʽʷ ʩʝʨʚʽʩʽʚ ʜʦ ʧʦʪʨʝʙ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʩʝʨʚʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʩʫʧʨʦʚʽʜ ʨʦʟʛʦʨʥʫʪʠʭ ʩʝʨʝʜʦʚʠʱ. 

 

2.3. ʂʨʠʪʝʨʽʾ ʜʦʙʦʨʫ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʅʠʥʽ ʥʘ ʨʠʥʢʫ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʽ ʪʝʥʜʝʥʮʽʾ ʷʢ 

ʧʦʩʠʣʝʥʥʷ ʫʚʘʛʠ ʜʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ; ʧʨʘʛʥʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʜʦ 

ʟʘʦʱʘʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ; 

ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʭʤʘʨʥʠʭ ʚʝʥʜʦʨʽʚ, ʟʦʢʨʝʤʘ ʡ ʪʠʭ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ 

ʚʽʣʴʥʦʧʦʰʠʨʶʚʘʥʽ ʧʣʘʪʬʦʨʤʠ [294], [213],[143]. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʠʙʽʨ ʧʣʘʪʬʦʨʤ 

ʜʣʷ ʍʆʉʅ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʘʩʧʝʢʪʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʩʪʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʚʠʟʥʘʯʝʥʠʭ ʫ ʧʦʧʝʨʝʜʥʽʭ ʧʘʨʘʛʨʘʬʘʭ 

ʤʦʜʝʣʝʡ, ʚʠʜʽʣʠʤʦ ʪʘ ʢʦʥʢʨʝʪʠʟʫʻʤʦ ʢʨʠʪʝʨʽʾ ʜʦʙʦʨʫ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ, ̫ʢʽ 

ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʛʦʨʪʘʪʠ ʚ ʩʪʨʫʢʪʫʨʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʋ ʧʨʦʮʝʩʽ ʚʠʟʥʘʯʝʥʥʷ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʨʠʪʝʨʽ ʾʜʦʙʦʨʫ ʧʣʘʪʬʦʨʤ ʩʢʣʘʜʥʠʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʪʘ 

ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʘ ʪʘʢʦʞ ʦʙô̒ ʜʥʘʪʠ ʚ ʪʝʭʥʦʣʦʛʽʯʥʫ ʛʨʫʧʫ ʢʨʠʪʝʨʽʾʚ ʢʦʤʧʦʥʝʥʪʠ 

ʩʝʨʚʽʩʥʦʾ ʪʘ ʤʦʜʝʣʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. 

ʆʪʞʝ, ʜʦ ʜʠʜʘʢʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦʙʦʨʫ ʧʣʘʪʬʦʨʤ ʍʆʉʅ ʩʣʽʜ ʜʦʣʫʯʠʪʠ: 

1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʩʶʜʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ, ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ, 

ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʫʜʴ-ʷʢʠʡ ʧʨʠʩʪʨʽʡ ʽʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʦ 

ʥ̔ʪʝʨʥʝʪʫ. 

2. ɯʥʚʘʨʽʘʥʪʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʨʝʘʣʴʥʠʭ  ̔ʚʽʨʪʫʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ 

ʣʠʰʝ ʥʝʦʙʭʽʜʥʽʩʪʶ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ ʟ ʨʽʟʥʠʤʠ 

ʮʠʬʨʦʚʠʤʠ ʦʙô̒ ʢʪʘʤʠ, ʘ ʡ ʩʠʥʝʨʛʝʪʠʯʥʠʤ ʝʬʝʢʪʦʤ ʧʦʩʠʣʝʥʥʷ ʩʧʨʠʡʥʷʪʪʷ 

ʪʘʢʠʭ ʦʙô̒ ʢʪʽʚ. 
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3. ʄʦʥʽʪʦʨʠʥʛ  ̔ʢʦʥʪʨʦʣʴ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʾʤ ʜʦʧʦʤʦʛʠ, 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽʣʶʩʪʨʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʽʜʪʨʠʤʢʠ 

ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʝʨʝʞ. 

4. ʄʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟʜʦʙʫʚʘʯʽʚ ʤʽʞ ʩʦʙʦʶ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ. 

5. ʂʝʨʦʚʘʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ʟʜʦʙʫʚʘʯʽʚ ʟ ʙʦʢʫ ʚʠʢʣʘʜʘʯʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ  ̔ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʚô̫ ʟʢʽʚ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʟʜʦʙʫʚʘʯʽʚ. 

6. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʨʽʟʥʠʤ ʤʦʜʝʣʷʤ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʷʢʥʘʡʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʣʘʪʬʦʨʤ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

7. ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʪʝʥʮʽʡʥʫ ʤʦʞʣʠʚʽʩʪʴ ʧʣʘʪʬʦʨʤʠ ʷʢ ʜʦ 

ʦʥʦʚʣʝʥʥʷ ʚ ʪʝʭʥʽʯʥʦʤʫ, ʪʘʢ ʽ ʜʦ ʨʦʟʚʠʪʢʫ ʚ ʜʠʜʘʢʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ. 

ɼʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʟʘʨʘʭʦʚʫʻʤʦ: 

1. ɼʦʩʪʫʧʥʽʩʪʴ ï ʧʣʘʪʬʦʨʤʠ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʪʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ, ʱʦ ʻ ʥʘʷʚʥʠʤ ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʡ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʢʦʤʧôʁ ʪʝʨʘʭ.  

2. ʇʽʜʪʨʠʤʢʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʨʝʞʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʷʢ 

ʢʦʤʫʥʽʢʘʮʽʶ ʚ ʤʝʞʘʭ ʍʆʉʅ, ʪʘʢ ʽ ʡʦʛʦ ʽʥʪʝʛʨʘʮʽʶ ʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ɿɺʆ, 

ʜʦʩʪʫʧ ʟ ʽʥʪʝʨʥʝʪʫ. 

3. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʥʥʷ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ,  

4. ʃʝʛʘʣʴʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʣʘʪʬʦʨʤ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʾʭ ʨʝʩʫʨʩʽʚ. 

5. ɻʥʫʯʢʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ (ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ 

ʬʘʡʣʠ, ʢʦʤʘʥʜʥʠʡ, ʛʨʘʬʽʯʥʠʡ, ʤʦʙʽʣʴʥʠʡ ʪʘ ʚʝʙ̔ʥʪʝʨʬʝʡʩ). 

6. ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʜʦʜʘʪʢʘʤʠ ʪʘ ʩʝʨʚʽʩʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɿɺʆ. 

7. ʂʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʟ ʙʦʢʫ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. 

8. ɿʘʭʠʱʝʥʽʩʪʴ ʍʆʉʅ ʟʘʛʘʣʦʤ ʪʘ ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʾʭʥʴʦʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

ʋ ʨʦʟʜʽʣʽ ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʫ ʪʘ ʯʘʩʪʢʦʚʫ ʛʽʧʦʪʝʟʠ. ʇʨʦʚʽʜʥʽ ʽʜʝʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʷʢ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʪʘ 

ʤʝʪʦʜʠʯʥʠʡ ʢʦʥʮʝʧʪʠ. ɺʦʥʠ ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʜʦʙʦʨʽ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʣʦʛʽʮʽ ʪʘ ʟʤʽʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʪʯʠʟʥʷʥʠʭ  ̔ ʟʘʨʫʙʽʞʥʠʭ ʜʞʝʨʝʣ ʟ ʧʨʦʙʣʝʤʘʪʠʢʠ 

ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʛʘʣʫʟʴ ʦʩʚʽʪʠ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʝʣʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ: 

¶  ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʍʆʉʅ ʦʧʠʩʫʻ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 

ʩʪʦʩʦʚʥʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ (ʽʥʪʝʛʨʘʮʽʷ ʬʽʟʠʯʥʦʛʦ ʪʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʽʜʪʨʠʤʢʘ ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʘ ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʽʥʚʘʨʽʘʥʪʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʙô̒ ʢʪʽʚ ʚʠʚʯʝʥʥʷ);  

¶ ʜʠʜʘʢʪʠʯʥʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʝʪʘʧʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ʫ ʧʨʦʮʝʩʽ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ (ʧʽʜʛʦʪʦʚʯʦʛʦ, 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ, ʫʟʘʛʘʣʴʥʶʚʘʣʴʥʦʛʦ).  

¶ ʩʝʨʚʽʩʥʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ ʮʴʦʛʦ 

ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʝʨʚʽʩʥʽ ʪʘ ʤʦʜʝʣʽ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

¶ ʤʦʜʝʣʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʱʦ ʦʧʠʩʫʻ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʩʫʯʘʩʥʽ ʟʥʘʥʥʷ ʧʦʯʘʩʪʠ ʧʨʦʜʫʢʫʶʪʴʩʷ ʢʦʤʘʥʜʘʤʠ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʧʨʦʻʢʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʷʢʥʘʡʧʦʚʥʽʰʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʢʦʤʘʥʜʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʘʞʣʠʚʠʤʠ ʻ ʽ ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʧʣʘʪʬʦʨʤ, ʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʝ ʥʘʧʦʚʥʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʜ̔ʪʨʠʤʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʪʝʭʥʽʯʥʦ ʪʘ ʤʝʪʦʜʠʯʥʦ 

ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʢʦʤʙʽʥʦʚʘʥʫ ʭʤʘʨʫ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ (ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʪʘ 

ʢʦʨʧʦʨʘʪʠʚʥʽ), ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʫʩʽ ʩʝʨʚʽʩʥʽ ʤʦʜʝʣʽ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʥʘ ʦʩʥʦʚʽ 

ʩʧʨʦʻʢʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʜʦʙʽʨ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʚʠʚʯʝʥʥʷ ʾʭʥʽʭ 
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ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʽʥʩʪʘʣʷʮʽʶ, ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʶ, ʨʦʟʨʦʙʣʝʥʥʷ 

ʤʝʪʦʜʠʢ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ.  

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ, ʚʽʜʦʙʨʘʞʝʥʦ 

ʚ ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ: [126], [68], [94], [87], [67], [2], [180]. 
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ʈʆɿɼɯʃ 3. ʊɽʍʅʆʃʆɻɯɰ ɸɼʄɯʅɯʉʊʈʋɺɸʅʅʗ 

ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʅɸɺʏɸʅʅʗ 

ʋ ɿɸʂʃɸɼɸʍ ɺʀʑʆɰ ʆʉɺɯʊʀ 

3.1. ɭʜʠʥʘ ʩʠʩʪʝʤʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʈʦʟʚʠʪʦʢ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʧʦʩʪʽʡʥʠʡ ʧʨʦʛʨʝʩ ʫ ʩʪʚʦʨʝʥʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʟʚʝʣʠ ʜʦ ʪʦʛʦ, ʱʦ ʢʦʤʧôʁ ʪʝʨ ʪʘ ʤʝʨʝʞʘ ʥ̔ʪʝʨʥʝʪ 

ʩʪʘʣʠ ʧʨʘʢʪʠʯʥʦ ʥʝʟʘʤʽʥʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, 

ʧʝʜʘʛʦʛʠ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʩʚʽʪʥʽ ʚʝʙʨʝʩʫʨʩʠ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʨʝʞʽ, 

ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʚʣʘʩʥʽ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʩʪʘʚʠʪʴ ʚʠʤʦʛʠ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʪʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʥ̔ʪʝʨʥʝʪʫ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, ʚʠʢʣʘʜʘʯ ʥʝ 

ʟʘʚʞʜʠ ʤʦʞʝ ʜʽʙʨʘʪʠ ʷʢʽʩʥʠʡ ʝʢʟʝʤʧʣʷʨ, ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʚ ʙʠ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ 

ʚʠʤʦʛʠ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʨʦʟʨʦʙʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʫ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʦʙʠʨʘʪʠ, 

ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʘʜʘʧʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ ʻ ʚʘʞʣʠʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ [139]. 

ʈʦʟʚô̫ ʟʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʽʥʰʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ ð ʦʩʥʘʱʝʥʥʷ ʰʢʽʣ ʩʫʯʘʩʥʠʤʠ ʢʦʤʧôʁ ʪʝʨʥʦʶ ʪʝʭʥʽʢʦʶ ʪʘ 

ʮʠʬʨʦʚʠʤʠ ʟʘʩʦʙʘʤʠ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ, ʧʨʠʻʜʥʘʥʥʷ ʾʭ ʜʦ ʥ̔ʪʝʨʥʝʪʫ, 

ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽ ̫ ʚʯʠʪʝʣʽʚ. ʅʘ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʩʧʨʷʤʦʚʘʥʦ 

ʜʝʨʞʘʚʥʫ ʨʝʬʦʨʤʫ çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘè, ʷʢʘ, ʟʦʢʨʝʤʘ, ʧʝʨʝʜʙʘʯʘʻ: 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʩʫʯʘʩʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ 

ʢʦʤʧôʁ ʪʝʨʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʪʘ ʩʠʩʪʝʤʥʠʤʠ ʽ ʧʨʠʢʣʘʜʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ;  

¶ ʥʘʜʘʥʥʷ ʟʘʢʣʘʜʘʤ ʦʩʚʽʪʠ ʰʚʠʜʢʽʩʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥ̔ʪʝʨʥʝʪʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜô̒ ʜʥʘʥʥʷ ʜʣʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ;  
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¶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʫ ʛʘʣʫʟʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʦʚʽʜʩʦʪʢʦʚʦʛʦ ʚʦʣʦʜʽʥʥʷ 

ʪʘʢʠʤʠ ʟʥʘʥʥʷʤʠ ʚʩʽʤʘ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ;  

¶ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʜʽʪʝʡ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʣʽʢʫʚʘʥʥʽ;  

¶ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʚʝʙʩʘʡʪʽʚ ʫʩʽʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʜʣʷ ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʢʨʘʱʠʭ ʦʩʚʽʪʷʥʩʴʢʠʭ ʥʘʜʙʘʥʴ;  

¶ ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʝʩʫʤʽʩʥʦʛʦ ʟ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʢʦʥʪʝʥʪʫ [61]. 

ʇʨʦʪʷʛʦʤ 2016ï2021 ʨʦʢʽʚ ʥ̔ʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʟʘʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʦʥʦʚʣʶʚʘʣʘʩʷ ʘʧʘʨʘʪʥʠʤʠ ʽ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʇʝʨʝʭʽʜ ʜʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʯʘʩʠ ʧʘʥʜʝʤʽʾ Covid-19 ʩʧʨʠʷʚ ʟʤʽʥʽ 

ʧʽʜʭʦʜʫ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥ̔ʪʝʨʥʝʪ-ʩʝʨʚʝʨʽʚ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʘʙʦ 

ʤʽʛʨʘʮʽʾ ʡʦʛʦ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʥʘ ʭʤʘʨʥʽ ʧʦʪʫʞʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʣʘ 

ʽʥʪʝʛʨʘʮʽ ̫ʮʠʭ ʨʝʩʫʨʩʽʚ ʫ ʥʘʷʚʥʽ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʦʙʣʝʤʘʤ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʧʨʠʩʚʷʯʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ: ɺ. ɹʠʢʦʚʘ, ʊ. ɺʘʢʘʣʶʢ, 

ʆ. ɻʣʘʟʫʥʦʚʦʾ, ʄ. ɾʘʣʜʘʢʘ, ʆ. ʂʫʟʴʤʽʥʩʴʢʦʾ, ɯ. ʂʫʭʘʨʝʥʢʘ, ʉ. ʉʝʤʝʨʽʢʦʚʘ, 

ʆ. ʉʧʽʨʽʥʘ, ʄ. ʐʠʰʢʽʥʦʾ ʪʘ ʽʥ.  

ʇʨʠ ʮʴʦʤʫ ʧʦʩʪʘʶʪʴ ʧʨʦʙʣʝʤʠ ʜʦʙʦʨʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ  ̔ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

ʈʦʟʚôʷʟʫʶʯʠ ʦʙʠʜʚʽ ʧʨʦʙʣʝʤʠ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʷʢ ʙʘʟʦʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʻʜʠʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʦʜʥʠʤ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ 

ʨʝʩʫʨʩʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ.  

ɺʨʘʭʫʚʘʚʰʠ ʩʧʝʮʠʬʽʢʫ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʚʠʟʥʘʯʠʤʦ ʧʝʨʝʣʽʢ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʘʙʦ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʬʦʨʤʫʚʘʪʠʤʫʪʴ ʡʦʛʦ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɿʘʟʚʠʯʘʡ ʦʙʤʽʥ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʢʦʞʥʽʡ ʨʦʟʧʦʜʽʣʝʥʽʡ ʩʠʩʪʝʤʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 
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ʧʨʠʥʮʠʧʦʤ çʢʣʽʻʥʪ-ʩʝʨʚʝʨè. ʊʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʨʦʟʛʣʷʜʫʚʘʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʤʘʻ ʙʫʪʠ ʢʦʤʧôʁ ʪʝʨʥʘ ʤʝʨʝʞʘ, ʨʘʟʦʤ ʟ ʚʠʜʽʣʝʥʠʤʠ ʩʝʨʚʝʨʘʤʠ, ʱʦ ʩʣʽʜ 

ʽʟʦʣʶʚʘʪʠ ʚ ʪʘʢ ʟʚʘʥʫ ʜʝʤʽʣʽʪʘʨʠʟʦʚʘʥʫ ʟʦʥʫ (DMZ ï Demilitarized Zone). 

ʄʝʨʝʞʫ ʟʘʢʣʘʜʫ, ʷʢ ʽ ʢʦʞʥʫ ʢʦʨʧʦʨʘʪʠʚʥʫ ʤʝʨʝʞʫ, ʩʣʽʜ ʧʨʦʢ̒ʪʫʚʘʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ 

ʥʠʤʠ ʘʢʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʑʝ ʦʜʥʽʻʶ ʾʾ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʢʦʨʠʩʪʫʚʘʯʽ ʤʝʨʝʞʽ (ʥʘʩʘʤʧʝʨʝʜ ʫʯʥʽ, ʩʪʫʜʝʥʪʠ) ʥʝ ʤʘʶʪʴ ʧʦʩʪʽʡʥʦʛʦ, ʥʘʧʝʨʝʜ 

ʚʠʟʥʘʯʝʥʦʛʦ ʤʽʩʮʷ ʜʽʷʣʴʥʦʩʪʽ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʚʠʤʘʛʘʻ ʚʦʜʥʦʯʘʩ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ ʮʝʥʪʨʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ. 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʝ ʟʙʝʨʝʞʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʤʦʞʣʠʚʝ ʟʘ ʫʤʦʚʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʤʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʦʣʴ 

ʢʦʥʪʨʦʣʝʨʘ ʜʦʤʝʥʫ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ ʚʠʜʽʣʝʥʠʡ ʩʝʨʚʝʨ.  

ɿʘʛʘʣʦʤ ʩʝʨʝʜ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʫ ʩʢʣʘʜʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʚʠʜʽʣʠʤʦ ʜʚʽ 

ʛʨʫʧʠ; 

¶ ʩʝʨʚʽʩʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ; 

¶ ʨʝʩʫʨʩʠ, ʷʢʽ ʚʣʘʩʥʝ ʤʽʩʪʷʪʴ ʦʩʚʽʪʥʽʡ ʢʦʥʪʝʥʪ. 

ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʟʘʨʘʭʫʻʤʦ ʩʝʨʚʽʩʠ: 

¶ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦ ʥ̔ʪʝʨʥʝʪʫ; 

¶ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ; 

¶ ʧʦʰʪʦʚʘ ʩʠʩʪʝʤʘ; 

¶ ʩʝʨʚʽʩʠ ʦʙʤʽʥʫ ʬʘʡʣʽʚ ʫ ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ. 

ʉʢʣʘʜʥʠʢʠ ʜʨʫʛʦʾ ʛʨʫʧʠ ʚʘʞʢʦ ʦʢʨʝʩʣʠʪʠ, ʟ ʦʛʣʷʜʫ ʥʘ ʾʭ ʧʦʩʪʽʡʥʠʡ 

ʨʦʟʚʠʪʦʢ. ʇʨʦʪʝ ʚʘʨʪʦ ʦʧʠʩʘʪʠ ʾʭ ʙʘʟʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ: 

¶ ʧʨʝʟʝʥʪʘʮʽʷ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʚ ʽʥʪʝʨʥʝʪʽ; 

¶ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʝʣʝʢʪʨʦʥʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʢʦʥʪʘʢʪʽʚ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʥʘʧʦʚʥʝʥʥʷ ʦʥʣʘʡʥ-ʝʥʮʠʢʣʦʧʝʜʽʡ; 
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¶ ʜʦʚʛʦʪʨʠʚʘʣʝ ʟʙʝʨʝʞʝʥʥʷ ʡ ʥʘʜʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʘʫʢʦʚʠʭ ʪʘ 

ʦʩʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʧʫʙʣʽʢʘʮʽʷ ʪʘ ʪʨʘʥʩʣʷʮʽʷ ʢʦʥʪʝʥʪʫ ʫ ʚʽʜʝʦʬʦʨʤʘʪʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʩʫʨʩʠ ʪʘ ʩʝʨʚʽʩʠ ʩʫʯʘʩʥʦʛʦ ʥ̔ʪʝʨʥʝʪʫ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʦʧʠʩʘʥʽ ʩʢʣʘʜʥʠʢʠ ʨʝʘʣʽʟʦʚʘʥʽ ʧʦʪʫʞʥʠʤʠ ʢʦʨʧʦʨʘʮʽʷʤʠ ʪʘ ʚʞʝ ʯʠʤʘʣʦ ʯʘʩʫ 

ʥʘʜʘʶʪʴʩʷ ʙʝʟʢʦʰʪʦʚʥʦ ʘʙʦ ʟʽ ʟʥʘʯʥʠʤʠ ʟʥʠʞʢʘʤʠ ʜʣʷ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʤ ʣʽʜʝʨʦʤ ʩʝʨʝʜ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʻ ʩʠʩʪʝʤʘ 

Gmail ʢʦʤʧʘʥʽʾ Google Inc. ʊʘʢʦʞ ʚʘʞʢʦ ʧʦʨʽʚʥʷʪʠ ʬʫʥʢʮʽʦʥʘʣ ʽ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʟʘʩʦʙʽʚ ʥʘʡʙʽʣʴʰʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʟ çʛʽʛʘʥʪʘʤʠè ʥ̔ʪʝʨʥʝʪʫ ð 

ʩʠʩʪʝʤʦʶ ʚʽʜʝʦʭʦʩʪʠʥʛʫ YouTube ʯʠ ʩʦʮʽʘʣʴʥʦʶ ʤʝʨʝʞʝʶ Facebook.  

ɺʦʜʥʦʯʘʩ ʩʪʚʦʨʝʥʥʷ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʦʩʚʽʪʥʽʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: 

¶ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ (ʞʦʜʥʘ ʩʪʦʨʦʥʥʷ ʢʦʤʧʘʥʽʷ, ʷʢʘ ʥʘʜʘʻ 

ʨʝʩʫʨʩʠ ʯʠ ʩʝʨʚʽʩʠ ʙʝʟʢʦʰʪʦʚʥʦ, ʥʝ ʤʘʻ ʞʦʜʥʠʭ ʟʦʙʦʚô̫ ʟʘʥʴ ʧʝʨʝʜ ʦʩʚʽʪʥʽʤ 

ʟʘʢʣʘʜʦʤ); 

¶ ʚʽʜʩʫʪʥʽʡ ʨʝʢʣʘʤʥʠʡ ʯʠ ʽʥʰʠʡ ʢʦʥʪʝʥʪ, ʷʢʠʡ ʥʝ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʥʘʚʯʘʥʥʷʤ ʽ 

ʚʠʭʦʚʘʥʥʷʤ ʘʙʦ ʩʫʧʝʨʝʯʠʪʴ ʥʦʨʤʘʤ ʝʪʠʢʠ ʡ ʤʦʨʘʣʽ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʙʝʟ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʜʝʷʢʦʶ ʧʝʨʝʚʘʛʦʶ ʧʽʜ ʯʘʩ ʚʽʡʥʠ. 

ʊʨʘʜʠʮʽʡʥʦ ʜʣʷ ʨʦʙʦʪʠ ʟ ʢʦʞʥʠʤ ʪʘʢʠʤ ʩʝʨʚʽʩʦʤ ʯʠ ʨʝʩʫʨʩʦʤ ʩʪʫʜʝʥʪʘʤ  ̔

ʚʠʢʣʘʜʘʯʘʤ ʥʘʜʘʶʪʴ ʦʢʨʝʤʽ ʨʝʻʩʪʨʘʮʽʡʥʽ ʜʘʥʽ (ʣʦʛʽʥ  ̔ʧʘʨʦʣʴ). ʅʝʜʦʣʽʢʘʤʠ ʪʘʢʦʛʦ 

ʧʽʜʭʦʜʫ ʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʽʤʝʥ  ̔ʧʘʨʦʣʽʚ ʜʣʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʦʜʥʽʻʾ ʦʩʦʙʠ, 

ʧʨʦʙʣʝʤʠ ʩʫʤʽʩʥʦʩʪʽ ʩʝʨʚʽʩʽʚ, ʾʭ ʩʢʣʘʜʥʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʪʨʫʜʥʦʱʽ ʩʫʧʨʦʚʦʜʫ ʪʘ 

ʧʽʜʪʨʠʤʢʠ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʩʧʝʢʪʽʚ ʪʘʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʻ 

ʦʨʛʘʥʽʟʘʮʽʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʘʟʥʘʯʝʥʫ ʩʠʩʪʝʤʫ 

ʤʦʞʝ ʙʫʪʠ ʟʘʩʥʦʚʘʥʦ ʥʘ ʦʜʥʽʡ ʽʟ ʢʦʥʮʝʧʮʽʡ: 

1. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʜʘʥʠʭ ʟ ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫʩʽʭ ʩʝʨʚʽʩʽʚ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʽʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʨʦʪʝ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʢʦʞʥʦʛʦ ʩʝʨʚʽʩʫ ʥʝʦʙʭʽʜʥʘ ʦʢʨʝʤʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ. 
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3. ʄʝʭʘʥʽʟʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʻʜʠʥʘ ʜʽ ̫ʱʦʜʦ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʦʨʠʟʘʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʜʘʻ ʡʦʤʫ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʩʝʨʚʽʩʽʚ ʩʠʩʪʝʤʠ. 

ʂʦʞʥʫ ʟ ʮʠʭ ʢʦʥʮʝʧʮʽʡ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʯʝʨʝʟ: 

¶ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʢʦʜʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʾ ʙʘʟʠ 

ʦʙʣʽʢʦʚʠʭ ʟʘʩʦʙʽʚ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʻʜʠʥʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʥʘ ʦʢʨʝʤʠʭ ʩʘʡʪʘʭ, ʧʦʨʪʘʣʘʭ, 

ʙʣʦʛʘʭ, ʬʦʨʫʤʘʭ ʪʦʱʦ; 

¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʟ ʷʢʦʾ ʩʢʣʘʜʦʚʽ 

ʧʦʨʪʘʣʫ ʤʦʞʫʪʴ ʘʚʪʝʥʪʠʬʽʢʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʆʩʢʽʣʴʢʠ ʧʝʨʰʠʡ ʩʧʦʩʽʙ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ, ʨʦʟʛʣʷʥʝʤʦ ʜʨʫʛʠʡ ʽ ʪʨʝʪʽʡ. 

ʊʠʧʦʚʦʶ ʩʠʩʪʝʤʦʶ ʚ ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ, ʷʢʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʻʜʠʥʦʾ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʻ OpenID. ʅʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʨʩʽʷ OpenID Connect 1.0. ʎʝ 

ʧʨʦʩʪʠʡ ʨʽʚʝʥʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʨʦʪʦʢʦʣʫ OAuth 2.0, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʚʽʨʷʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʦʩʥʦʚʽ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʚʠʢʦʥʘʥʦʾ 

ʩʝʨʚʝʨʦʤ ʘʚʪʦʨʠʟʘʮʽʾ [343]. ʇʨʦʪʝ ʚʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʩʝʨʚʽʩʫ ï ʧʨʦʚʘʡʜʝʨʘ OpenID ʘʙʦ ʟʚʝʨʪʘʥʥʷ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʦʚʘʡʜʝʨʘ.  

OAuth (ʩʢʦʨʦʯʝʥʥʷ ʚʽʜ ʘʥʛʣ. Open Authorization) ð ʮʝ ʚʽʜʢʨʠʪʠʡ ʩʪʘʥʜʘʨʪ 

ʘʚʪʦʨʠʟʘʮʽʾ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʢʨʠʚʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʩʚʦʾʭ ʧʨʠʚʘʪʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʩʝʨʚʽʩʽ (ʩʘʡʪʽ, ʙʘʟʽ ʜʘʥʠʭ), 

ʽʥʰʦʤʫ, ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʚʦʜʫ ʽʤʝʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʶ. OAuth ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʜʘʚʘʪʠ ʩʘʡʪʘʤ ʪʘʢ ʟʚʘʥʽ ʤʘʨʢʝʨʠ ʜʦʩʪʫʧʫ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʪʘ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʩʘʡʪʘʭ-ʩʝʨʚʽʩʘʭ. ʂʦʞʝʥ ʤʘʨʢʝʨ ʜʦʩʪʫʧʫ ʥʘʜʘʻ ʜʦʩʪʫʧ 

ʢʦʥʢʨʝʪʥʦʤʫ ʩʘʡʪʫ (ʥʘʧʨʠʢʣʘʜ, ʩʘʡʪʫ ʨʝʜʘʛʫʚʘʥʥʷ ʚʽʜʝʦ) ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʨʝʩʫʨʩʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʪʽʣʴʢʠ ʚʽʜʝʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʘʣʴʙʦʤʫ) ʪʘ ʥʘ ʚʠʟʥʘʯʝʥʠʡ ʪʝʨʤʽʥ 

(ʥʘʧʨʠʢʣʘʜ, ʥʘ ʥʘʩʪʫʧʥʽ 2 ʛʦʜʠʥʠ). ʎʝ ʜʘʻ ʟʤʦʛʫ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʜʘʚʘʪʠ ʜʦʩʪʫʧ 

ʪʨʝʪʽʤ ʩʘʡʪʘʤ ʜʦ ʾʭʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʽʥʰʠʭ ʩʘʡʪʘʭ ð 

ʧʦʩʪʘʯʘʣʴʥʠʢʘʭ ʧʦʩʣʫʛ, ʥʝ ʧʝʨʝʜʘʶʯʠ ʧʦʚʥʦʶ ʤʽʨʦʶ ʩʘʤʠʭ ʜʘʥʠʭ ʪʘ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʝʥʽ / ʧʘʨʦʣʶ. 
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OAuth 2.0 ̒  ʥʘʩʪʫʧʥʠʤ ʧʦʢʦʣʽʥʥʷʤ ʧʨʦʪʦʢʦʣʫ OAuth, ʱʦ ʥʝ ʤʘʻ ʟʚʦʨʦʪʥʦʾ 

ʩʫʤʽʩʥʦʩʪʽ ʟ OAuth 1.0. ɺʽʥ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʧʨʦʪʦʢʦʣʽʚ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʦʨʠʟʘʮʽʾ ʟʘʩʦʙʘʤʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʦʪʦʢʽʚ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ 

ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ JSON ʽ HTTP; OpenID Connect ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʾʭ ʜʣʷ ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ ʽʜʝʥʪʠʬʽʢʘʮʽʾ [330]. 

ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ OpenID ʪʘ OAuth ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʧʝʨʰʠʡ ʜʦʟʚʦʣʷʻ 

ʩʘʡʪʫ ʚʧʝʚʥʠʪʠʩʷ, ʱʦ ʡʦʛʦ ʢʦʨʠʩʪʫʚʘʯ ʚʦʣʦʜʽʻ ʧʝʨʩʦʥʘʣʴʥʠʤ URL (ʩʚʦʾʤ ʩʘʡʪʦʤ, 

ʙʣʦʛʦʤ, ʧʨʦʬʽʣʝʤ). ʎʴʦʛʦ ʬʘʢʪʫ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʫʥʽʢʘʣʴʥʠʡ URL ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʦʛʦ ʞ ʩʘʤʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʩʪʫʧʥʦʛʦ ʨʘʟʫ. 

ʋʩʽ ʽʥʰʽ ʚʽʜʦʤʦʩʪʽ ʩʪʦʩʦʚʥʦ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ï 

ʧʨʽʟʚʠʱʘ, ʽʤʝʥʽ, ʜʘʪʠ ʥʘʨʦʜʞʝʥʥʷ, ʘʜʨʝʩʠ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʪʦʱʦ ï ʪʘ ʜʦʟʚʽʣ 

ʙʫʜʴ-ʷʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʩʘʡʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʣʛʦʨʠʪʤʘʤʠ ʚʝʙʚʫʟʣʘ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, OpenID ï ʧʨʦʪʦʢʦʣ ʣʠʰʝ ʜʣʷ ʟʜ̔ ʡʩʥʝʥʥʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. OAuth 

ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʤʽ ʦʪʨʠʤʘʪʠ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʘʚʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʦʛʦ API. 

ʇʨʘʚʘ ʧʦʟʥʘʯʘʶʪʴʩʷ ʪʦʢʝʥʦʤ, ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʛʦ ʥʝ ʚʠʟʥʘʯʝʥʽ: ʚʽʥ ʤʦʞʝ ʙʫʪʠ 

ʦʜʥʘʢʦʚʠʤ ʜʣʷ ʨʽʟʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ ʜʣʷ ʦʜʥʦʛʦ ʚ ʨʽʟʥʠʡ ʯʘʩ. 

ʊʦʢʝʥ ʻ ʢʣʶʯʝʤ, ʱʦ ʛʘʨʘʥʪʫʻ ʜʦʜʘʪʦʢ ʘʙʦ ʩʝʨʚʽʩ ʟʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʚʠʟʥʘʯʝʥʽ ʜʽʾ 

ʥʘ ̔ʥʰʦʤʫ ʩʝʨʚʽʩʽ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, OAuth ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʨʠʟʘʮʽ.ʁ 

ɿʘʟʥʘʯʝʥʽ ʧʨʦʪʦʢʦʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʟʘʢʣʘʜʽ ʩʪʘʥʜʘʨʪʥʦʾ ʙʘʟʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘʧʨʠʢʣʘʜ ʜʦʤʝʥʥʦʾ. 

ʇʨʠʥʮʠʧʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʜʦʤʝʥʫ ʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʪʘʥʜʘʨʪʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʦʤʝʥʽʚ ʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʻ ʩʣʫʞʙʘ Microsoft Active Directory, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʢʦʾ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʽ ʻ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ ʯʝʨʝʟ: 

¶ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʱʦʜʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʨʚʝʨʘ; 

¶ ʢʦʤʝʨʮʽʡʥʫ ʣʽʮʝʥʟʽʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʝʨʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, 

ʩʢʣʘʜʦʚʦʶ ʷʢʦʾ ʻ ʩʣʫʞʙʘ ʢʘʪʘʣʦʛʽʚ Active Directory. 

ʊʦʤʫ ʚ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʍʆʉʅ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʽʣʴʥʦ 

ʧʦʰʠʨʶʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ, ʘ ʪʘʢʦʞ ʥʘ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ɺʘʨʪʠʤʠ ʫʚʘʛʠ 
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ʚʚʘʞʘʻʤʦ Open Source Unix-ʧʦʜʽʙʥʽ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʥʘʧʨʠʢʣʘʜ, Linux ʪʘ 

FreeBSD. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʻ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʡ ʚʽʜ ʢʦʤʧʘʥʽʡ Microsoft 

ʫ ʤʝʞʘʭ ʛʨʘʥʪʽʚ ʪʘ ʘʢʘʜʝʤʽʯʥʠʭ ʧʨʦʛʨʘʤ [304]. 

ʋ ʢʦʤʝʨʮʽʡʥʽʡ ʆʉ Windows ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʙʘʟʠ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʤʝʥʫ Active Directory ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʣʝʛʰʝʥʠʡ ʧʨʦʪʦʢʦʣ 

ʜʦʩʪʫʧʫ ʜʦ ʢʘʪʘʣʦʛʽʚ (LDAP ð Lightweight Directory Access Protocol). ɼʣʷ Unix-

ʧʦʜʽʙʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʨʝʘʣʽʟʦʚʘʥʦ ʚʣʘʩʥʫ ʩʠʩʪʝʤʫ ʜʦʩʪʫʧʫ ʜʦ 

ʢʘʪʘʣʦʛʽʚ ð ʧʨʦʛʨʘʤʥʠʡ ʩʝʨʚʝʨ OpenLdap, ʷʢʠʡ ʪʘʢʦʞ ʧʨʘʮʶʻ ʟʘ ʧʨʦʪʦʢʦʣʦʤ 

LDAP. 

ʉʫʪʴ ʧʨʦʪʦʢʦʣʫ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚ ʽʻʨʘʨʭʽʯʥʽʡ 

ʩʪʨʫʢʪʫʨʽ [194]. ɿʘʟʚʠʯʘʡ ʩʭʦʚʠʱʝʤ ʜʘʥʠʭ ʻ ʢʘʪʘʣʦʛ ʥʘ ʩʝʨʚʝʨʽ LDAP. ʆʩʥʦʚʥʝ 

ʧʦʥʷʪʪʷ ð ʦʙô̒ ʢʪ ʢʘʪʘʣʦʛʫ ʤʦʞʥʘ ʫʷʚʠʪʠ ʷʢ ʪʘʙʣʠʮʶ ʙʘʟʠ ʜʘʥʠʭ. ɺʫʟʣʠ ʚ ʽʻʨʘʨʭʽʾ 

ʢʘʪʘʣʦʛʫ LDAP ʤʽʩʪʷʪʴ ʜʘʥʽ ʧʨʦ ʦʙô̒ ʢʪ ʽ ʻ ʘʥʘʣʦʛʽʯʥʠʤʠ ʟʘʧʠʩʘʤ ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙô̒ ʢʪʘ ʤʽʩʪʷʪʴ ʘʪʨʠʙʫʪʠ, ʷʢʽ ʻ ʘʥʘʣʦʛʦʤ ʧʦʣʽʚ. ʈʽʚʥʽ ʚ 

ʽʻʨʘʨʭʽʯʥʦʤʫ ʜʝʨʝʚʽ ʽʤʝʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʦʟʥʘʯʝʥʴ: 

ʢʨʘʾʥʘ ð çCè (Country), ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ð çOUè, ʽʤʝʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ð çCNè 

(Common Name). ʆʩʢʽʣʴʢʠ ʦʙô̒ ʢʪ ʫ ʩʪʨʫʢʪʫʨʽ LDAP ʤʘʻ ʙʫʪʠ ʫʥʽʢʘʣʴʥʠʤ, ʪʦ ʜʣʷ 

ʡʦʛʦ ʦʧʠʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʥʽʢʘʣʴʥʝ ʽʤô̫  (DN ð Distinguished Name). 

ʋʥʽʢʘʣʴʥʝ ʽʤô̫  ʦʪʨʠʤʫʶʪʴ ʧʦʩʣʽʜʦʚʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʟʥʘʯʝʥʴ ʘʪʨʠʙʫʪʽʚ (C, OU, 

CN ʪʦʱʦ). 

ɺʦʜʥʦʯʘʩ ʦʨʛʘʥʽʟʘʮʽʷ ʜʘʥʠʭ ʫ ʢʘʪʘʣʦʛʘʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟ: 

¶ ʫ ʢʘʪʘʣʦʟʽ LDAP ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʘʪʨʠʙʫʪ (ʧʦʣʝ) ʟ ʽʤʝʥʝʤ, ʘʣʝ ʢʽʣʴʢʦʤʘ 

ʟʥʘʯʝʥʥʷʤʠ, ʘ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʜʚʘ ʧʦʣʷ ʟ ʦʜʥʘʢʦʚʠʤ ʽʤʝʥʝʤ, ʘʣʝ ʨʽʟʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ; 

¶ ʫ ʢʘʪʘʣʦʛʘʭ LDAP ʜʘʥʽ ʫʧʦʨʷʜʢʦʚʘʥʽ ʽʻʨʘʨʭʽʯʥʦ, ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙô̒ ʜʥʘʥʽ ʫ ʛʨʫʧʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʟʥʘʯʝʥʥʷʤ ʧʝʚʥʦʛʦ ʘʪʨʠʙʫʪʘ.  

¶ ʦʙô̒ ʢʪʠ ʚ ʢʘʪʘʣʦʛʘʭ ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ ʚ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʤʠʩʣʽ, 

ʜʦʜʘʚʰʠ ʥʦʚʽ ʘʪʨʠʙʫʪʠ.  

ʉʝʨʝʜ ʜʽʡ ʽʟ ʢʘʪʘʣʦʛʦʤ LDAP ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʦʧʝʨʘʮʽʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ (bind, 

unbind) ʪʘ ʚʽʜʤʦʚʠ. ʆʧʝʨʘʮʽʶ bind ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 



171 

ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʦʩʥʦʚʽ ʥʘʜʘʥʠʭ ʜʘʥʠʭ (DN, ʧʘʨʦʣʴ ʪʦʱʦ). ɿʘʚʝʨʰʫʻ ʩʝʘʥʩ ʨʦʙʦʪʠ 

ʦʧʝʨʘʮʽʷ unbind. ʆʧʝʨʘʮʽʶ ʚʽʜʤʦʚʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʢʘʩʫʚʘʥʥʷ ʜʽʡ ʚ 

ʢʘʪʘʣʦʟʽ. ɼʣʷ ʟʘʭʠʩʪʫ ʟô̒ ʜʥʘʥʴ ʫ ʧʨʦʪʦʢʦʣʽ LDAP ʽʥʢʘʧʩʫʣʴʦʚʘʥʦ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʧʨʦʪʦʢʦʣʠ ʰʠʬʨʫʚʘʥʥʷ (SASL, SSL, TLS). 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʤʝʥʫ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʚ ʧʨʦʧʦʥʦʚʘʥʠʭ ʆʉ Linux 

(FreeBSD) ʥʘ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʛʨʘʤʥʠʡ ʩʝʨʚʝʨ Samba4. ɼʦ ʥʝʜʦʣʽʢʽʚ 

ʜʦʤʝʥʫ, ʬʫʥʢʮʽʾ ʢʦʥʪʨʦʣʝʨʘ ʷʢʦʛʦ ʚʠʢʦʥʫʻ ʟʘʟʥʘʯʝʥʠʡ ʩʝʨʚʝʨ ʥʘʣʝʞʘʪʴ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʜʦʤʝʥʘʤʠ Active Directory ʟ ʧʦʜʘʣʴʰʦʶ 

ʨʝʧʣʽʢʘʮʽʻʶ ʾʭ ʜʘʥʠʭ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʷʢʽʩʥʠʭ ʟʘʩʦʙʽʚ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʽʚ ʜʦʤʝʥʫ (ʜʝʣʝʛʫʚʘʥʥʷ ʧʦʚʥʦʚʘʞʝʥʴ, ʧʦʣʽʪʠʢʠ 

ʙʝʟʧʝʢʠ), ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ ʆʉ Linux.  

ʇʨʦʪʝ ʟʘʟʥʘʯʝʥʽ ʥʝʜʦʣʽʢʠ ʤʦʞʝ ʙʫʪʠ ʯʘʩʪʢʦʚʦ ʩʢʦʤʧʝʥʩʦʚʘʥʦ ʟʘʚʜʷʢʠ 

ʦʙʤʝʞʝʥʥʶ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʚʝʨʘ Samba ʟ ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ, ʧʦʙʫʜʦʚʽ ʜʦʤʝʥʫ ʥʘ 

ʦʩʥʦʚʽ ʢʘʪʘʣʦʛʫ LDAP, ʨʦʟʨʦʙʣʝʥʥ ʁʩʢʨʠʧʪʽʚ ʜʣʷ ʚʽʜʜʘʣʝʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. 

ɼʦʜʘʪʢʦʚʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʤʝʞʘʭ ʥʝʚʝʣʠʢʦʛʦ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʚʽʜʩʫʪʥʷ 

ʧʦʪʨʝʙʘ ʩʪʚʦʨʝʥʥʷ ʢʽʣʴʢʦʭ ʽʻʨʘʨʭʽʯʥʠʭ ʜʦʤʝʥʽʚ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʪʘʣʦʛʫ LDAP ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʧʨʠʢʣʘʜʽ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʊʅʇʋ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ. ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʨʝʩʫʨʩʽʚ ʩʫʯʘʩʥʦʛʦ ʥ̔ʪʝʨʥʝʪʫ 

ʨʦʟʨʦʙʣʝʥʦ ʫ ʬʦʨʤʽ ʚʝʙʩʪʦʨʽʥʦʢ (ʚʝʙʩʘʡʪʽʚ, ʚʝʙʧʦʨʪʘʣʽʚ), ʪʦ ʧʨʦʛʨʘʤʥʦʶ 

ʦʩʥʦʚʦʶ ʜʣʷ ʦʙʤʽʥʫ ʥʘʚʯʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʻ 

ʚʝʙʩʝʨʚʝʨ. ɺʽʥ ʥʘʜʘʚʘʪʠʤʝ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧ ʜʦ ʪʘʢʠʭ ʨʝʩʫʨʩʽʚ: 

¶ ʩʘʡʪʫ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʧʨʝʟʝʥʪʘʮʽʡʥʫ ʬʫʥʢʮʽʶ; ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʘʡʪʫ 

ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʥʪʦʤ (CMS), 

ʥʘʧʨʠʢʣʘʜ, WordPress, ModX, Drupal, Joomla!. 

¶ ʩʝʨʚʝʨʘ ʝʣʝʢʪʨʦʥʥʠʭ ʢʫʨʩʽʚ, ʷʢʠʡ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ, ʥʘʧʨʠʢʣʘʜ MOODLE; 

¶ ɺ̔ ʢʽʧʝʜʽʾ ï ʚʽʜʢʨʠʪʦʾ ʥ̔ʪʝʨʥʝʪ-ʝʥʮʠʢʣʦʧʝʜʽʾ, ʷʢʫ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʥʘ 

ʧʣʘʪʬʦʨʤʽ MediaWiki; 

¶ ʝʣʝʢʪʨʦʥʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ 
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ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʥʘʜʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ  ̔ ʥʘʫʢʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʧʦʰʪʦʚʦ ʾʩʠʩʪʝʤʠ, ʷʢʘ ʥʘʜʘʚʘʪʠʤʝ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧ ʜʦ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʧʦʰʪʦʚʠʭ ʩʢʨʠʥʴʦʢ;  

¶ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ ʪʘ ʽʥʪʝʨʥʝʪʫ.  

ʌʫʥʢʮʽʾ ʩʝʨʚʝʨʘ LDAP ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʩʝʨʚʝʨ ʧʽʜ 

ʫʧʨʘʚʣʽʥʥʷʤ ʆʉ Linux (FreeBSD). ʈʦʟʛʣʷʥʝʤʦ ʬʨʘʛʤʝʥʪ ʢʘʪʘʣʦʛʫ LDAP 

(ʨʠʩ. 3.1.1), ʫ ʷʢʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʤʝʥʫ. 

 

ʈʠʩ. 3.1.1. ʇʨʠʢʣʘʜ ʩʪʨʫʢʪʫʨʠ ʢʘʪʘʣʦʛʫ LDAP 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʚ ʢʘʪʘʣʦʟʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʨʽʟʥʽ ʦʙô̒ ʢʪʠ, ʟʦʢʨʝʤʘ 

ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʾʭ ʛʨʫʧ, ʢʦʤʧôʁ ʪʝʨʽʚ ʪʦʱʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʠʪʽʚ ʬʦʨʤʫʚʘʪʠ ʬʽʣʴʪʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʽʚ 

ʦʙô̒ ʢʪʽʚ ʢʘʪʘʣʦʛʫ. ʇʦʨʷʜ ʟ ʢʦʥʪʝʡʥʝʨʦʤ ʉʪʫʜʝʥʪʠ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʦʥʪʝʡʥʝʨ ɺʠʧʫʩʢʥʠʢʠ. ʊʦʙʪʦ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʥʘʚʯʘʥʥʷ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ 

ʩʪʫʜʝʥʪʽʚ ʩʣʽʜ ʧʝʨʝʥʦʩʠʪʠ ʚ ʮʝʡ ʢʦʥʪʝʡʥʝʨ, ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʥʘʜʘʶʯʠ ʾʤ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. 

ɸʪʨʠʙʫʪʠ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ (ʪʘʙʣʠʮʷ 3.1.1) ʷʢ ʦʙô̒ ʢʪʘ ʢʘʪʘʣʦʛʫ LDAP 

˴͙͍ͦͪͫͭͯ͊;͜ 
͔͒ͦͣͤͯ

ˤ͙͊͒͊͟͡;͜

˴͊ͺ͔͒ͪ͊ 
ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟

˴͊ͺ͔͒ͪ͊ 
ͺ͙͙͘͜͟

...

˱͔͔͙ͤ͗ͤͪ ˿͔͙ͭͯ͒ͤͭ

... нлмф ͪ͜͟ 
͍ͫͭͯͨͯ

...

нлнл ͪ͜͟ 
͍ͫͭͯͨͯ

˸͔͙͊ͭͣ͊ͭ͊̅͟ ͙͊͘͜͟ ˱ͤͺ͙ͦͪͣ͊ͭ͊͟

нлнм ͪ͜͟ 
͍ͫͭͯͨͯ

˥ͦͫͭ͜ ˤ͙͙͙ͨͯͫͤ͟͟
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ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʠʪʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ.  

ʊʘʙʣʠʮʷ 3.1.1 ɸʪʨʠʙʫʪʠ ʢʘʪʘʣʦʛʫ LDAP,  

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʻʜʠʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʍʆʉʅ  

ɸʪʨʠʙʫʪ ʇʨʠʢʣʘʜ ʟʥʘʯʝʥʥʷ ʆʧʠʩ 

objectClass Person ʢʣʘʩ ʜʘʥʦʛʦ ʦʙô̒ ʢʪʘ (ʦʩʦʙʘ) 

Description IM_2019 ʦʧʠʩ ʜʘʥʦʛʦ ʦʙô̒ ʢʪʘ 

(ʩʧʝʮʽʘʣʴʥʽʩʪʴ, ʨʽʢ ʚʩʪʫʧʫ) 

distinguishedName CN=vivcharuk,OU=IM,OU=2019,O

U=Fizmat,OU=Students,OU=Domain 

Users,DC=w,DC=fizmat,DC=tnpu,D

C=edu,DC=ua 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʦʙô̒ ʢʪʘ ʚ 

ʜʝʨʝʚʽ ʢʘʪʘʣʦʛʽʚ Active 

Directory 

displayName ɺʽʚʯʘʨʫʢ ɹʦʛʜʘʥ ʄʠʭʘʡʣʦʚʠʯ ʽʤô̫  ʢʦʨʠʩʪʫʚʘʯʘ 

homeDirectory \\FDC\Users\Students\Fizmat\2019\I

M\b.vivcharuk 

ʰʣʷʭ ʜʦ ʜʦʤʘʰʥʴʦʾ ʧʘʧʢʠ 

profilePath \\FDC\Users\Students\Fizmat\2019\I

M\b.vivcharuk\Document and 

Settings 

ʰʣʷʭ ʜʦ ʧʨʦʬʽʣʶ 

sAMAccountName vivcharuk ʽʤô̫  ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ 

mail b.vivcharuk@fizmat.tnpu.edu.ua ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʢʦʨʠʩʪʫʚʘʯʘ 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʙʝʟʧʝʢʠ, ʩʝʨʚʝʨ LDAP ʥʝ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ ʘʥʦʥʽʤʥʽ ʟʘʧʠʪʠ. 

ʊʦʤʫ ʚ ʢʘʪʘʣʦʟʽ ʩʣʽʜ ʩʪʚʦʨʠʪʠ ʦʢʨʝʤʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʽʜ ʽʤʝʥʽ 

ʷʢʦʛʦ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʚʠʙʽʨʢʘ ʜʘʥʠʭ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʟʛʘʜʘʥ ̔ ʚʠʱʝ, ʻ ʚʽʣʴʥʦ 

ʧʦʰʠʨʶʚʘʥʠʤʠ, ʘ ʪʦʤʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʣʝʛʘʣʴʥʠʤ. ʂʨʽʤ ʮʴʦʛʦ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʥʠʭ ʨʝʘʣʽʟʦʚʘʥʽ ʜʦʜʘʪʢʦʚʽ ʤʦʜʫʣʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʢʘʪʘʣʦʛʫ LDAP. ɿʘʟʥʘʯʝʥʽ ʤʦʜʫʣʽ ʩʣʽʜ ʚʩʪʘʥʦʚʠʪʠ ʪʘ 

ʩʢʦʥʬʽʛʫʨʫʚʘʪʠ ʷʢ ʢʦʤʧʦʥʝʥʪʠ çʪʨʘʜʠʮʽʡʥʠʭè  ̔ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʪʝ, ʱʦ ʢʦʞʝʥ ʩʝʨʚʽʩ ʤʘʻ ʚʣʘʩʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʥʘʚʝʜʝʤʦ ʩʧʽʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʩʣʽʜ ʚʠʢʦʨʠʩʪʘʪʠ ʫ ʧʨʦʮʝʩʽ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ: 

¶ ʘʜʨʝʩʘ ʪʘ ʧʦʨʪ ʩʝʨʚʝʨʘ LDAP; 

¶ ʽʤô̫  ʪʘ ʧʘʨʦʣʴ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʢʘʪʘʣʦʛʫ; 

¶ ʫʥʽʢʘʣʴʥʝ ʽʤô̫  ʦʙô̒ ʢʪʘ (DN); 

¶ ʘʪʨʠʙʫʪ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʩʣʽʜ ʟʥʘʡʪʠ ʫ ʢʘʪʘʣʦʟʽ (sAMAccountName); 

¶ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʢʦʨʠʩʪʫʚʘʯʘ (mail). 

ʅʘʣʘʰʪʦʚʫʶʯʠ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʝʙʩʝʨʚʽʩʠ, ʩʣʽʜ ʟô̫ ʩʫʚʘʪʠ, ʯʠ ʤʘʶʪʴ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʰʽ (ʦʢʨʽʤ ʢʘʪʘʣʦʛʫ LDAP) ʙʘʟʠ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ. ɿʦʢʨʝʤʘ, 
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ʧʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, ʯʠ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʥʦʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʝʨʚʽʩʽʚ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʥʥʷ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʢʦʥʮʝʧʮʽʾ, ʟʘ ʷʢʦʶ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʩʪʚʦʨʶʻ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʫ ʢʘʪʘʣʦʟʽ LDAP. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʻʜʠʥʠʤʠ 

ʘʪʨʠʙʫʪʘʤʠ ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʟʘ ʧʨʠʥʮʠʧʦʤ ʦʜʥʦʢʨʘʪʥʦʛʦ 

ʚʚʝʜʝʥʥʷ ʧʘʨʦʣʶ (ʪʘʢ ʟʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʻʜʠʥʦʛʦ ʚʭʦʜʫ (Single Sign-On ï SSO)). 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʪʨʘʜʠʮʽʡʥʠʤ ʜʣʷ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʚʣʘʩʥʠʭ 

ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ, ʟʦʢʨʝʤʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʮʠʬʨʦʚʠʭ ʢʘʤʧʫʩʽʚ [236], [169], [23]. ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʪʘʢʦʞ ʧʨʦʧʦʥʫʶʪʴ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʥʘ ʦʩʥʦʚʽ ʢʘʪʘʣʦʛʫ LDAP ʪʘ ʪʝʭʥʦʣʦʛʽʾ SSO. ʇʨʦ ʥʠʭ ʽʪʠʤʝʪʴʩʷ 

ʚ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʛʨʘʬʘʭ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʦʧʠʩʘʥʠʭ ʧʽʜʭʦʜʽʚ ʤʦʞʣʠʚʝ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʚ 

ʛʘʣʫʟʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʽ ʩʠʩʪʝʤ. ʋ ʚʠʧʘʜʢʫ ʨʦʟʛʦʨʪʘʥʥʷ 

ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʨʦʟʚô̫ ʟʘʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʙʘʯʠʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʘʙʦ ʟʘʣʫʯʝʥʥ ̔

ʩʪʦʨʦʥʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʥʘʧʨʠʢʣʘʜ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʯʠ ʢʦʤʝʨʮʽʡʥʠʭ. 

 

3.2. ɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤ Google Workspace ʪʘ Microsoft 365 

ʉʝʨʝʜ ʧʨʦʚʘʡʜʝʨʽʚ ʧʦʩʣʫʛ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ ʭʤʘʨʥʽ 

ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʦʩʚʽʪʠ, ʣʽʜʝʨʘʤʠ ʻ ʢʦʤʧʘʥʽʾ Google ʪʘ Microsoft. ʇʨʦʧʦʥʦʚʘʥʽ 

ʥʠʤʠ ʨʦʟʨʦʙʢʠ Google Workspace ʪʘ Microsoft 365 ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʟʽʨʮʷʤʠ 

ʧʣʘʪʬʦʨʤ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʤʦʜʝʣʴ SaaS (Software as a Service ï ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʩʝʨʚʽʩ) [54]. ɺʝʥʜʦʨʠ ʚ ʤʝʞʘʭ ʧʘʢʝʪʽʚ ʧʨʦʧʦʥʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʫʯʘʩʪʽ ʪʘ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʱʦ ʧʦʣʝʛʰʫʻ ʜʦʩʪʫʧʥʽʩʪʴ, 

ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ. ʅʠʥʽ ʩʝʨʝʜ ʾʭ ʩʢʣʘʜʥʠʢʽʚ ʻ ʩʝʨʚʽʩʠ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ, ʟʦʢʨʝʤʘ ʤʽʩʪʷʪʴ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʫʙʣʽʢʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 
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ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʥʠʤʠ. 

ɺʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʻ 

ʚʨʘʭʫʚʘʥʥʷ ʦʙʩʪʘʚʠʥ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʫʤʦʚʘʤʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʢʘʨʘʥʪʠʥʥʠʭ 

ʦʙʤʝʞʝʥʴ, ʥʘʜʟʚʠʯʘʡʥʠʭ ʽ ʚʦʻʥʥʠʭ ʩʪʘʥʽʚ ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʝʨʽʦʜ ʚʦʻʥʥʦʛʦ 

ʩʪʘʥʫ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʜʦʩʷʛʥʫʪʦ ʜʦʤʦʚʣʝʥʦʩʪʽ ʟ ʢʦʤʧʘʥʽʻʶ 

Google ʱʦʜʦ ʥʘʜʘʥʥʷ ʜʦ ʢʽʥʮʷ 2022 ʨʦʢʫ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʪʘ ʨʦʟʰʠʨʝʥʦʛʦ ʜʦʩʪʫʧʫ 

ʜʦ ʽʥʪʝʨʥʝʪ-ʩʝʨʚʽʩʫ Google Workspace for Educationôs Teaching and Learning ʜʣʷ 

ʚʽʪʯʠʟʥʷʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʪʘ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ. ʆʜʥʘʢ ʮʝ ʟʫʤʦʚʣʶʻ 

ʜʦʜʘʪʢʦʚʫ ʧʦʪʨʝʙʫ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʘʢʪʫʘʣʴʥʠʭ ʤʝʪʦʜʠʢ 

ʨʦʟʛʦʨʪʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʮʴʦʛʦ 

ʧʘʢʝʪʫ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʝʨʩʦʥʘʣʫ ɯʊ-ʧʽʜʨʦʟʜʽʣʽʚ 

ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ [49]. 

ʗʢ ʚʽʜʦʤʦ, ʭʤʘʨʥʘ ʧʣʘʪʬʦʨʤʘ Google Workspace ʤʘʻ ʨʝʜʘʢʮʽʾ ʜʣʷ ʙʽʟʥʝʩʫ 

ʪʘ ʦʩʚʽʪʠ. ɺʦʥʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʪʘ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʙʽʣʴʰ ʷʢ 10 ʨʦʢʽʚ. 

ʅʠʥʽ ʻ ʢʽʣʴʢʘ ʪʘʨʠʬʥʠʭ ʧʣʘʥʽʚ (ʧʽʜʧʠʩʦʢ) ʮʴʦʛʦ ʧʘʢʝʪʫ, ʟʦʢʨʝʤʘ: 

¶ Google Workspace for Education Fundamentals ï ʧʨʦʧʦʥʫʻʪʴʩʷ ʙʘʟʦʚʠʡ, 

ʙʝʟʢʦʰʪʦʚʥʠʡ ʥʘʙʽʨ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʟʦʢʨʝʤʘ ʟʘʩʦʙʠ ʜʣʷ ʩʧʽʚʧʨʘʮʽ, 

ʧʣʘʥʫʚʘʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʾ; ʧʽʜʧʠʩʢʘ ʻ ʙʝʟʢʦʰʪʦʚʥʦʶ;  

¶ Google Workspace for Education Standard ï ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʟʰʠʨʝʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ʩʝʨʚʽʩʽʚ, ʟʦʢʨʝʤʘ ʝʢʩʧʦʨʪ ʞʫʨʥʘʣʽʚ Classroom ʪʘ Gmail ʜʣʷ 

ʘʥʘʣʽʟʫ ʟʘʩʦʙʘʤʠ BigQuery. ʇʽʜʧʠʩʢʘ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʭʤʘʨʠ 

ʟʘʚʜʷʢʠ ʮʝʥʪʨʫ ʚʠʷʚʣʝʥʥʷ ʽ ʫʩʫʥʝʥʥʷ ʟʘʛʨʦʟ, ʪʘʢʦʞ ʯʝʨʝʟ ʦʪʨʠʤʘʥʥʷ 

ʜʝʪʘʣʴʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ; 

¶ Teaching and Learning ï ʥʘʜʘʶʪʴʩʷ ʫʜʦʩʢʦʥʘʣʝʥʽ ʩʝʨʚʽʩʠ ʜʣʷ ʚʽʜʝʦʟʚô̫ ʟʢʫ 

(ʦʢʨʝʤʽ ʢʽʤʥʘʪʠ ʜʣʷ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ, ʚʽʜʝʦʟʫʩʪʨʽʯʽ ʟʽ ʟʙʽʣʴʰʝʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʫʯʘʩʥʠʢʽʚ (ʜʦ 250 ʦʩʽʙ), ʪʘ ʛʣʷʜʘʯʽʚ (ʜʦ 10000 ʦʩʽʙ); 

¶ Google Workspace for Education Plus ï ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰ 

ʫʜʦʩʢʦʥʘʣʝʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ 

ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʩʝʨʚʽʩʫ Classroom ʟ ʙʫʜʴ-ʷʢʦʶ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʚʯʘʥʥʷʤ, ʟʘʩʦʙʠ ʚʠʷʚʣʝʥʥʷ ʧʣʘʛʽʘʪʫ, ʢʦʥʪʨʦʣʴ ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ ʨʦʙʽʪ, 
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ʟʙʽʣʴʰʝʥʽ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʚʽʜʝʦʟʫʩʪʨʽʯʝʡ [258]. 

ɸʢʘʜʝʤʽʯʥʽ ʧʽʜʧʠʩʢʠ ʥʘ ʩʝʨʚʽʩʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʰʢʦʣʘʭ, 

ʢʦʣʝʜʞʘʭ, ʮʝʥʪʨʘʭ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ. ɼʦʩʣʽʜʥʠʢʠ 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʝʨʚʽʩ Google Classroom, ʷʢʠʡ ʻ ʩʢʣʘʜʥʠʢʦʤ Google Workspace, 

ʥʠʥʽ ʩʪʚʦʨʶʻ ʨʝʘʣʴʥʫ ʢʦʥʢʫʨʝʥʮʽʶ ʚʠʟʥʘʥʠʤ ʚ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʩʠʩʪʝʤʘʤ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ [306]. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ ʦʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ [248]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ ʜʘʻ ʟʤʦʛʫ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩʠ 

ʩʪʚʦʨʝʥʥʷ, ʧʫʙʣʽʢʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ [167]. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʽʥʰʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʟʙʝʨʝʞʝʥʥʷ 

ʜʘʥʠʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʭʤʘʨʥʦʛʦ 

ʧʨʦʚʘʡʜʝʨʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʰʠʭ ʩʝʨʚʽʩʽʚ, ʱʦ ʽʥʪʝʛʨʦʚʘʥʽ ʜʦ ʧʘʢʝʪʫ Google 

Workspace. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʩʽʤ ʫʯʘʩʥʠʢʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʦʜʝʨʞʫʚʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ ʟ ʧʦʜʘʣʴʰʠʤ ʟʙʝʨʝʞʝʥʥʷʤ 

ʥʘ ʧʨʠʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʦʙʨʦʙʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʜʘʥʠʭ ʫ 

çʭʤʘʨʽè [11]. 

ɼʦʩʣʽʜʞʫʶʯʠ ʜʦʙʽʨ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʜʣʷ 

ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʥʘʫʢʦʚʮʽ ʚ [145] ʜʦʭʦʜʷʪʴ ʚʠʩʥʦʚʢʫ, ʱʦ ʩʝʨʚʽʩ Google 

Classroom ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʚʘʞʣʠʚʽ ʜʣʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ: ʮʽʣʽʩʥʽʩʪʴ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʟʜʦʙʫʚʘʯʽʚ, ʟʦʢʨʝʤʘ ʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʞʫʨʥʘʣʽʚ; ʽʥʪʝʛʨʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; ʣʠʩʪʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʟʥʘʥʴ ʦʥʣʘʡʥ; ʨʝʘʣʽʟʘʮʽʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʮʠʬʨʦʚʦʾ 

ʙʽʙʣʽʦʪʝʢʠ ʢʥʠʛ, ʧʦʩʽʙʥʠʢʽʚ, ʧʽʜʨʫʯʥʠʢʽʚ, ʤʝʜʽʘʬʘʡʣʽʚ; ʭʤʘʨʥʦʛʦ ʩʭʦʚʠʱʘ 

ʬʘʡʣʽʚ; ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ 

ʩʫʙô̒ ʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʾʭʥʴʦʛʦ ʦʩʦʙʠʩʪʦʛʦ ʧʨʦʩʪʦʨʫ; 

ʜʠʩʪʘʥʮʽʡʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʫʙô̒ ʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʦʱʦ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʽʚ ʟ ʧʘʢʝʪʫ Google Workspace ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʫ ʤʝʞʘʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ. ʇʣʘʪʬʦʨʤʘ 
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ʧʨʦʧʦʥʫʻ ʨʦʟʰʠʨʝʥʽ ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʯʘʤ 

ʟʨʦʟʫʤʽʪʠ ʧʨʦʛʨʝʩ ʫ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʥʷʭ ʟʜʦʙʫʚʘʯʽʚ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ 

ʩʪʫʜʝʥʪʠ ʟʘʚʞʜʠ ʤʘʶʪʴ ʦʧʝʨʘʪʠʚʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʟ ʧʝʜʘʛʦʛʘʤʠ. 

ʇʨʘʢʪʠʢʫʶʯʽ ʚʠʢʣʘʜʘʯʽ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʩʧʨʦʱʝʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʘʭ, ʷʢʽ ʜʘʶʪʴ 

ʾʤ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʚʽʜʛʫʢʠ, ʘ ʪʘʢʦʞ 

ʪʝʭʥʽʯʥʫ ʧʽʜʪʨʠʤʢʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʚʠʢʣʘʜʘʥʥʷ [392].  

ʆʩʦʙʣʠʚʘ ʨʦʣʴ ʧʣʘʪʬʦʨʤʠ ʧʦʣʷʛʘʻ ʚ ʧʽʜʪʨʠʤʮʽ ʩʘʤʦʦʩʚʽʪʠ, ʷʢʘ ʻ ʦʩʥʦʚʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʇʨʦʪʝ ʽʥʢʦʣʠ ʾʤ ʤʦʞʝ 

ʙʨʘʢʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʚʧʝʚʥʝʥʦʩʪʽ, ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʯʠ ʨʝʩʫʨʩʽʚ [390]. 

ɿʨʝʰʪʦʶ ʥʝ ʚʩʽ ʟ ʥʠʭ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʩʘʤʦʩʪʽʡʥʦʤʫ ʥʘʚʯʘʥʥʶ. ʏʠʤʘʣʦ 

ʜʦʨʦʩʣʠʭ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʩʘʤʦʦʩʚʽʪʦʶ, ʪʘʢʦʞ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʦʬʽʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ 

ʧʨʦʛʨʘʤʘʭ, ʪʘʢʠʭ ʷʢ ʦʬʣʘʡʥʦʚʽ ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ. ʅʠʥʽ ʚʠʢʣʘʜʘʯʽ 

ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʪʘ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʜʦʧʦʚʥʶʶʪʴ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʩʘʤʦʦʩʚʽʪʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʽʜʝʾ ʧʦʚʩʶʜʥʦʩʪʽ ʪʘ 

ʚʽʜʢʨʠʪʦʩʪʽ ʟʥʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦʶ ʻ ʨʦʣʴ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʜʦ ʟʜʽʡʩʥʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʘʤʦʩʪʽʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ [374]: 

¶ ʩʘʤʦʦʮʽʥʢʘ ʚʣʘʩʥʠʭ ʥʘʚʠʯʦʢ ʽ ʧʦʪʨʝʙ, ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʮʽʣʝʡ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʜʣʷ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʻʢʪʽʚ; 

¶ ʦʧʘʥʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʷʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʩʘʤʦʦʮʽʥʢʠ ʚʣʘʩʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ; 

¶ ʨʦʟʚʠʪʦʢ ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ 

ʧʝʨʝʢʦʥʘʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ; 

¶ ʟʘʦʭʦʯʝʥʥʷ ʪʘ ʤʦʪʠʚʘʮʽʷ ʫʯʥʽʚ ʧʨʦʪʷʛʦʤ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ; 

¶ ʜʦʧʦʤʦʛʘ ʫʯʥʷʤ ʫ ʩʘʤʦʦʮʽʥʶʚʘʥʥʽ ʾʭ ʚʣʘʩʥʠʭ ʟʜʦʙʫʪʢʽʚ. 

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʤʝʪʦʜʠʢʠ çʘʢʚʘʨʽʫʤʫè (fishbowl strategy), 

ʷʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʙʣʝʤ [283]. ʉʝʨʚʽʩʠ Google 
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Workspace ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʝʭʥʽʯʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘʟʥʘʯʝʥʫ ʤʝʪʦʜʠʢʫ. ɿʦʢʨʝʤʘ, 

Google Classroom ʧʨʦʧʦʥʫʻ ʟʘʩʦʙʠ ʜʣʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʴ, 

ʨʝʜʘʢʮʽʷ Teaching and Learning Upgrade ʟʘʙʝʟʧʝʯʫʻ ʨʝʞʠʤʠ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ 

ʦʧʠʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʧʽʜ ʯʘʩ ʚʽʜʝʦʟʫʩʪʨʽʯʽ ʫ ʩʝʨʚʽʩʽ Google Meet.  

ʇʦʨʷʜ ʽʟ ʙʝʟʟʘʧʝʨʝʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ 

ʥʘʚʯʘʥʥʽ ʥʘʷʚʥʽ ʥʝʜʦʣʽʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ [265] ʧʨʦʚʝʜʝʥʦ SWOT-ʘʥʘʣʽʟ ʤʦʜʝʣʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʢʦʤʙʽʥʦʚʘʥʝ, ʱʦ ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʩʝʨʚʽʩʫ Google Classroom. ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʽʣʷʶʪʴ ʜʝʷʢʽ ʟʘʛʨʦʟʠ 

ʧʨʦʚʘʜʞʝʥʥʶ ʟʘʟʥʘʯʝʥʦʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ: 

¶ ʧʦʚʽʣʴʥʠʡ ʘʙʦ ʥʠʟʴʢʦʰʚʠʜʢʽʩʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʥʝʪʫ; 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ, ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʚʜʘʥʴ ʣʠʰʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʤʘʨʪʬʦʥʘ; 

¶ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʧʘʜʢʽʚ ʘʢʘʜʝʤʽʯʥʦʾ ʥʝʜʦʙʨʦʯʝʩʥʦʩʪʽ; 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʩʢʣʘʜʥʠʢʽʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʦʩʦʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ, ʷʢʠʡ ʩʪʫʜʝʥʪʠ ʥʘʙʫʚʘʶʪʴ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʠʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. 

ɺʠʟʥʘʯʘʶʯʠ ʤʝʪʫ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, 

ʟʘʫʚʘʞʠʤʦ, ʱʦ ʚʦʥʘ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʮʠʬʨʦʚʠʭ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ. ʉʝʨʝʜ ʚʠʤʦʛ ʜʦ ʥʠʭ ʚʠʜʽʣʷʶʪʴ [28]: 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʦʢʨʝʤʘ ʫ ʬʦʨʤʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ; 

¶ ʧʽʜʪʨʠʤʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʢʦʤʙʽʥʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʽ (ʦʯʥʝ ʪʘ ʜʠʩʪʘʥʮʽʡʥʝ); 

¶ ʢʦʥʪʨʦʣʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ; 

¶ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʦʧʨʠʣʶʜʥʝʥʥʷ ʜʝʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ; 

¶ ʧʨʝʟʝʥʪʘʮʽʷ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʚ ʽʥʪʝʨʥʝʪʽ; 

¶ ʢʦʤʫʥʽʢʘʮʽʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 
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ɿʤʽʩʪ ʜʽʷʣʴʥʦʩʪʽ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʬʦʨʤʽ ʧʨʦʮʝʩʫʘʣʴʥʦʛʦ 

ʧʝʨʝʣʽʢʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʤʝʪʠ, ʚʠʦʢʨʝʤʠʚʰʠ ʜʚʘ ʧʦʚô̫ ʟʘʥʽ ʧʨʦʮʝʩʠ, ï 

ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʾʭ ʦʢʨʝʤʦ. 

ɼʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʧʦʪʨʽʙʥʘ ʩʧʽʚʧʨʘʮʷ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ, IT-ʬʘʭʽʚʮʽʚ (ʬʘʭʽʚʮʽʚ ʟ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ), ʧʝʜʘʛʦʛʽʚ, 

ʤʝʪʦʜʠʩʪʽʚ ʪʦʱʦ. ɺʘʨʪʦ ʚʠʢʦʥʘʪʠ ʪʘʢʽ ʟʘʭʦʜʠ ʪʘ ʜʽʾ [337]: 

¶ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʘ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ; 

¶ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʮʽʥʠʪʠ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʩʪʦʩʦʚʥʦ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 

ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ; 

¶ ʟʜʽʡʩʥʠʪʠ ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʠʡ ʜʦʙʽʨ ʩʝʨʚʽʩʽʚ, ʚʠʟʥʘʯʠʪʠ ʤʘʪʝʨʽʘʣʴʥʽ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʣʶʜʩʴʢʽ ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ; 

¶ ʩʧʨʦʻʢʪʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʮʠʬʨʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʤʦʜʝʣʶʚʘʪʠ 

ʜʽʷʣʴʥʽʩʪʴ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ; 

¶ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʪʘ ʦʪʨʠʤʘʪʠ ʘʢʘʜʝʤʽʯʥʫ 

ʣʽʮʝʥʟʽʶ ʜʣʷ ʥʴʦʛʦ; 

¶ ʟʜʽʡʩʥʠʪʠ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʟʦʢʨʝʤʘ ʢʦʨʧʦʨʘʪʠʚʥʽ 

ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʚʜʘʥʴ; 

¶ ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʧʘʢʝʪʽ Google Workspace ʚʠʤʘʛʘʻ 

ʥʘʷʚʥʦʩʪʽ ʥ̔ʪʝʨʥʝʪ-ʜʦʤʝʥʫ. ʁʦʛʦ ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʚ ̔ʥʪʝʨʥʝʪ- ʘʙʦ ʭʦʩʪʠʥʛ-

ʧʨʦʚʘʡʜʝʨʘ. ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʨʝʻʩʪʨʘʮʽʷ Google Workspace ʜʣʷ ʧʽʜʨʦʟʜʽʣʫ 

ʟʘʢʣʘʜʫ ʦʩʚʽʪʥʴʦʛʦ, ʪʦ ʜʦʯʽʨʥʽ ʜʦʤʝʥʠ ʜʨʫʛʦʛʦ ʪʘ ʥʠʞʯʠʭ ʨʽʚʥʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʚ ʨʝʻʩʪʨʘʪʦʨʘ ʜʣʷ ʚʣʘʩʥʦʛʦ ʜʝʣʝʛʫʚʘʥʥʷ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʚʠʢʦʥʫʶʪʴ ʨʝʻʩʪʨʘʮʽʶ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʟʘʢʣʘʜʫ 

ʦʩʚʽʪʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʣʘʪʬʦʨʤʦʶ Google Workspace. ʅʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʚʚʝʩʪʠ 

ʘʥʛʣʦʤʦʚʥʫ ʘʙʦ ʫʢʨʘʾʥʦʤʦʚʥʫ ʥʘʟʚʫ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʦʙʨʘʪʠ ʡʦʛʦ ʪʠʧ, ʚʢʘʟʘʪʠ 
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ʘʜʨʝʩʫ ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ ʪʘ ʘʢʪʫʘʣʴʥʠʡ ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ. ʅʘ 

ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʚ ʧʨʦʚʘʡʜʝʨʘ ʜʦʤʝʥʥʝ ʽʤô̫ . 

ɹʘʞʘʥʦ, ʘʣʝ ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ, ʱʦʙ ʘʜʨʝʩʘ ʩʘʡʪʫ ʥʘʣʝʞʘʣʘ ʜʦʤʝʥʫ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʧʽʜ ʯʘʩ ʨʝʻʩʪʨʘʮʽʾ. ɿʛʦʜʦʤ ʩʣʽʜ ʫʚʝʩʪʠ ʧʘʨʦʣʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, 

ʷʢʠʡ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʚʽʩʘʤʠ Google Workspace. ʇʽʩʣʷ 

ʧʝʨʝʘʜʨʝʩʘʮʽʾ ʜʦ ʩʝʨʚʽʩʫ (ʢʦʥʩʦʣʽ) ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʪʘʢʽ ʜʽʾ: 

¶ ʧʽʜʪʚʝʨʜʠʪʠ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʜʦʤʝʥ; 

¶ ʦʪʨʠʤʘʪʠ ʘʢʘʜʝʤʽʯʥʫ ʧʽʜʧʠʩʢʫ (ʣʽʮʝʥʟʽʶ) ʦʜʥʦʛʦ ʟ ʚʠʱʝʥʘʚʝʜʝʥʠʭ 

ʪʘʨʠʬʥʠʭ ʧʣʘʥʽʚ; 

¶ ʩʪʚʦʨʠʪʠ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʘʢʪʠʚʫʚʘʪʠ ʩʝʨʚʽʩ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ Gmail. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʚʣʘʩʥʦʩʪʽ ʜʦʤʝʥʫ ʚʠʢʦʥʫʶʪʴ ʯʝʨʝʟ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʩʘʡʪʫ 

ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ (ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʽʥ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʪʦʤʫ ʞ ʜʦʤʝʥʽ, ʱʦ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ Google Workspace) ʘʙʦ ʩʪʚʦʨʠʚʰʠ ʪʝʢʩʪʦʚʠʡ ʟʘʧʠʩ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦʤʝʥʦʤ (ʨʠʩ. 3.2.1). ɿʘʟʚʠʯʘʡ ʚʦʥʘ 

ʢʦʥʬʽʛʫʨʫʻʪʴʩʷ ʯʝʨʝʟ ʩʘʡʪ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʘ ʘʙʦ ʨʝʜʘʛʫʚʘʥʥʷʤ ʬʘʡʣʽʚ 

ʢʦʥʬʽʛʫʨʘʮʽʾ DNS-ʩʝʨʚʝʨʘ. ʆʩʪʘʥʥʽʡ ʩʧʦʩʽʙ ʩʪʘʥʝ ʚ ʧʨʠʛʦʜʽ ʟʘʢʣʘʜʘʤ ʦʩʚʽʪʠ, ʷʢʽ 

ʥʝ ʤʘʶʪʴ ʚʣʘʩʥʦʛʦ ʩʘʡʪʫ. 

 

ʈʠʩ. 3.2.1. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʚʣʘʩʥʦʩʪʽ ʽʥʪʝʨʥʝʪ-ʜʦʤʝʥʫ 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʩʪʚʦʨʝʥʦ ʩʘʤʝ ʜʣʷ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ 

ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʫ ʩʪʦʨʽʥʢʫ, ʩʧʦʯʘʪʢʫ ʘʢʪʠʚʫʻʪʴʩʷ ʪʘʨʠʬʥʠʡ ʧʣʘʥ ʜʣʷ ʧʨʦʙʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Google Workspace for Education Fundamentals. ʂʨʽʤ ʪʦʛʦ, ʱʦ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʝ ʧʨʦʪʷʛʦʤ 30-ʪʠ ʜʥʽʚ, ʥʘʷʚʥʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ 

ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʥʝ ʙʽʣʴʰʝ 10-ʪʠ). ʊʦʙʪʦ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ 



181 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʩʣʽʜ ʦʪʨʠʤʘʪʠ ʘʢʘʜʝʤʽʯʥʫ ʧʽʜʧʠʩʢʫ. 

ɸʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʧʦʪʨʽʙʥʦ ʩʚʦʻʯʘʩʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʣʠʩʪʠ ʚʽʜ ʢʦʤʧʘʥʽʾ Google, 

ʱʦ ʥʘʜʽʩʣʘʥʽ ʥʘ ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ, ʟʘʟʥʘʯʝʥʫ ʧʽʜ ʯʘʩ ʨʝʻʩʪʨʘʮʽʾ. ʋ ʪʘʢʠʭ 

ʧʦʚʽʜʦʤʣʝʥʥʷʭ ʬʘʭʽʚʮʽ ʤʦʞʫʪʴ ʧʨʦʩʠʪʠ ʥʘʜʘʪʠ ʜʦʜʘʪʢʦʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʟʘʢʣʘʜ 

ʦʩʚʽʪʠ (ʩʢʘʥ-ʢʦʧʽʾ ʣʽʮʝʥʟʽʡ ʘʙʦ ʩʚʽʜʦʮʪʚ (ʜʠʧʣʦʤʽʚ) ʚʠʧʫʩʢʥʠʢʽʚ). ɯʥʰʠʤ 

ʩʧʦʩʦʙʦʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʻ ʚʽʜʧʦʚʽʜʴ ʥʘ ʣʠʩʪʠ ʚʽʜ ʬʘʭʽʚʮʽʚ ʢʦʤʧʘʥʽʾ Google, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʜʽʩʣʘʥ ̔ʥʘ ʦʬʽʮʽʡʥʫ ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ (ʜʣʷ ɿʉʆ 

ʮʝ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ (ɯʉʋʆ)). 

ɼʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʜʦ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʩʝʨʚʽʩʽʚ Google Workspace 

for Education ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʚʽʡ ʜʦʤʝʥ ʜʣʷ ʽʥʰʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘʢʠʭ, ʷʢ, 

ʥʘʧʨʠʢʣʘʜ, Microsoft 365 ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʪʨʫʜʥʦʱʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʴʦʛʦ 

ʜʦʤʝʥʫ ʜʣʷ Google Workspace for Education, ʟʦʢʨʝʤʘ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʧʽʜ ʦʜʥʠʤ ʜʦʤʝʥʦʤ, ʥʘ ʷʢʠʡ ʟʘʨʝʻʩʪʨʦʚʘʥʦ Microsoft 365 ʪʘ 

Google Workspace for Education. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʥʘʜʘʚʘʯʘ ʥ̔ʪʝʨʥʝʪ-ʧʦʩʣʫʛ ʽʟ 

ʧʨʦʭʘʥʥʷʤ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʜʣʷ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʜʦʜʘʪʢʦʚʠʡ ʜʦʤʝʥ, ʷʢʠʡ ʧʦʪʽʤ ʽ 

ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʜʦʤʝʥ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʜʣʷ Google 

Workspace for Education. ʇʦʨʷʜ ʟ ʮʠʤ ʽʩʥʫʶʪʴ ʩʧʦʩʦʙʠ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ 

ʧʨʦʙʣʝʤʠ, ʟʦʢʨʝʤʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʦʙʦʭ ʧʣʘʪʬʦʨʤ ʟ ʻʜʠʥʦʶ 

ʙʘʟʦʶ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʜʚʽʡʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ, ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʜʣʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʚ ʽʥʰʦʤʫ 

ʧʦʰʪʦʚʦʤʫ ʩʝʨʚʽʩʽ ʪʦʱʦ. ʇʨʦʪʝ ʧʦʢʠ ʱʦ ʧʦʚʥʘ ʽʥʪʝʛʨʘʮʽʷ ʤʽʞ ʟʛʘʜʘʥʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ ʥʝʤʦʞʣʠʚʘ. 

ʅʘʷʚʥʽʩʪʴ ʘʢʘʜʝʤʽʯʥʦʾ ʧʽʜʧʠʩʢʠ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʚ ʟʛʘʜʘʥʦʤʫ ʨʦʟʜʽʣʽ 

çʧʣʘʪʝʞʽè ʢʦʥʩʦʣʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ (ʨʠʩ. 3.2.2). 
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ʈʠʩ. 3.2.2. ɸʢʪʠʚʦʚʘʥʽ ʧʽʜʧʠʩʢʠ Google Workspace 

ʅʘʩʪʫʧʥʠʤ ʟʘʚʜʘʥʥʷʤ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google Workspace 

ʻ ʩʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʣʘʪʬʦʨʤʘ ʧʨʦʧʦʥʫʻ ʪʘʢʽ ʩʧʦʩʦʙʠ 

ʩʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ: 

¶ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ; 

¶ ʽʤʧʦʨʪ ʢʽʣʴʢʦʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʽʟ ʥʘʧʝʨʝʜ ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʪʘʙʣʠʮʽ, ʟʘʟʚʠʯʘʡ ʫ ʬʦʨʤʘʪʽ csv;  

¶ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʣʦʢʘʣʴʥʦʶ ʙʘʟʦʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʉʪʚʦʨʶʶʯʠ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʢʦʨʠʩʪʫʚʘʯʘ, ʤʦʞʥʘ ʚʚʝʩʪʠ ʧʘʨʦʣʴ ʘʙʦ 

ʟʛʝʥʝʨʫʚʘʪʠ ʪʠʤʯʘʩʦʚʠʡ ʧʘʨʦʣʴ, ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʟʤʽʥʠʪʴ ʧʨʠ ʧʝʨʰʦʤʫ ʚʭʦʜʽ. 

ʆʩʢʽʣʴʢʠ ʣʦʛʽʥʦʤ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʻ ʢʦʨʧʦʨʘʪʠʚʥʘ ʘʜʨʝʩʘ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, 

ʪʦ ʧʦʪʨʽʙʥʦ ʦʙʫʤʦʚʠʪʠ ʧʨʠʥʮʠʧʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʬʦʨʤʘʪ <ʧʝʨʰʘ_ʣʽʪʝʨʘ_ʽʤʝʥʽ.ʧʨʽʟʚʠʱʝ>@<ʥʘʟʚʘ_ʜʦʤʝʥʫ>. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʻ 

ʦʙʫʤʦʚʣʝʥʥʷ ʧʨʦʮʝʜʫʨ ʧʝʨʝʚʝʜʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʤʽʞ ʢʫʨʩʘʤʠ ʪʘ ʾʭ 

ʚʽʜʨʘʭʫʚʘʥʥʷ ʟ̔ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. 

ʋʩʽ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʛʨʫʧ Google Workspace ʤʦʞʥʘ 

ʩʪʨʫʢʪʫʨʫʚʘʪʠ, ʨʦʟʧʦʜʽʣʠʚʰʠ ʾʭ ʚ ʦʢʨʝʤʠʭ ʧʽʜʨʦʟʜʽʣʘʭ (ʦʨʛʘʥʽʟʘʮʽʷʭ  ̔

ʧʽʜʦʨʛʘʥʽʟʘʮʽʷʭ). ʅʘʧʨʠʢʣʘʜ, ʫ ʭʤʘʨʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ɿɺʆ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʪʘʢʽ 

ʦʨʛʘʥʽʟʘʮʽʾ: ʘʜʤʽʥʽʩʪʨʘʮʽʷ, ʚʠʢʣʘʜʘʯʽ, ʟʜʦʙʫʚʘʯʽ, ʧʝʨʩʦʥʘʣ. ʋ ʧʽʜʨʦʟʜʽʣʽ 

ʟʜʦʙʫʚʘʯʽʚ ʚʘʨʪʦ ʩʪʚʦʨʠʪʠ ʧʽʜʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʙ ʬʘʢʫʣʴʪʝʪʘʤ, ʛʨʫʧʘʤ. 

ʅʘ ʨʠʩ. 3.2.3 ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʽʟʘʮʽʡ Google Workspace ʥʘ ʦʩʥʦʚʽ 

ʨʦʢʽʚ ʚʩʪʫʧʫ ʟʜʦʙʫʚʘʯʽʚ. 
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ʈʠʩ. 3.2.3. ʈʦʟʧʦʜʽʣ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʫ ʧʽʜʨʦʟʜʽʣʘʭ 

ʇʠʪʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʽʜʨʦʟʜʽʣʽʚ ʻ ʧʨʠʥʮʠʧʦʚʠʤ. ɰ ʾ

ʧʨʦʻʢʪʫʚʘʥʥʶ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʟʥʘʯʥʫ ʫʚʘʛʫ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʝʧʦʨʦʟʫʤʽʥʴ ʪʘ ʟʘʡʚʦʾ 

ʪʝʭʥʽʯʥʦʾ ʨʦʙʦʪʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ɼʦʮʽʣʴʥʦ ʩʧʦʯʘʪʢʫ ʨʝʻʩʪʨʫʚʘʪʠ ʢʦʨʝʥʝʚʠʡ 

ʜʦʤʝʥ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʋ ɿɺʆ, ʱʦ ʥʘʣʽʯʫʻ ʪʠʩʷʯʽ ʟʜʦʙʫʚʘʯʽʚ, ʜʦʮʽʣʴʥʠʤ 

ʚʚʘʞʘʻʤʦ ʨʝʻʩʪʨʘʮʽʶ ʚ ʩʠʩʪʝʤʽ DNS ʜʦʯʽʨʥʽʭ ʜʦʤʝʥʽʚ ʜʣʷ ʦʢʨʝʤʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. 

ʂʦʞʝʥ ʟ ʮʠʭ ʜʦʤʝʥʽʚ ʤʦʞʥʘ ʜʦʜʘʪʠ ʚ ʩʝʨʚʽʩʽ Google Admin ʷʢ ʜʦʜʘʪʢʦʚʠʡ. ʋ 

ʧʦʜʘʣʴʰʦʤʫ ʜʦʮʽʣʴʥʦ ʜʝʣʝʛʫʚʘʪʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʦʚʥʦʚʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ 

ʧʨʘʮʽʚʥʠʢʘʤ ʮʠʭ ʧʽʜʨʦʟʜʽʣʽʚ.  

ɿʦʢʨʝʤʘ, ʥʘ ʧʨʠʢʣʘʜʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʤʘʣʠ ʩʠʪʫʘʮʽʶ, ʢʦʣʠ ʟʘʧʠʩ Google 

Workspace ʜʣʷ ʬʘʢʫʣʴʪʝʪʫ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʥʘʯʥʦ ʨʘʥʽʰʝ, ʥʽʞ 

ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ [77]. ʅʘ ʬʘʢʫʣʴʪʝʪʽ ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʥʘʜʘʥʥʷ 

ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʫʩʽʤ ʩʪʫʜʝʥʪʘʤ  ̔ʧʨʘʮʽʚʥʠʢʘʤ. ʅʘʪʦʤʽʩʪʴ, ʟʘʟʚʠʯʘʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʥʘʜʘʻ ʜʦʩʪʫʧ ʣʠʰʝ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʘʻʤʦ ʧʨʦʙʣʝʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʢʘʪʘʣʦʛʫ ʢʦʥʪʘʢʪʽʚ, ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʢʫʨʩʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʽʰʝ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʘʜʨʝʩ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ 

ʜʘʥʠʭ  ̔ʩʝʨʚʽʩʘʭ. ʈʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʚʙʘʯʘʻʪʴʩʷ ʚ ʤʽʛʨʘʮʽʾ ʜʦʯʽʨʥʴʦʛʦ ʜʦʤʝʥʫ 

ʚ ʦʢʨʝʤʠʡ ʧʽʜʨʦʟʜʽʣ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʟʤʽʥʦʶ ʧʦʣʽʪʠʢʠ ɿɺʆ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʭʤʘʨʥʦʛʦ ʧʘʢʝʪʫ Google Workspace. ʅʘ ʞʘʣʴ, ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ 

ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʽʛʨʘʮʽʷ ʜʦʩʪʫʧʥʘ ʣʠʰʝ ʜʣʷ ʧʣʘʪʥʠʭ ʧʽʜʧʠʩʦʢ Education 

Standard ʪʘ Education Plus. 

ʅʘ ʩʪʦʨʽʥʮʽ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʥʘʷʚʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʘʪʨʠʙʫʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ɼʦʩʪʫʧʥʠʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʻ ʪʘʢʽ 

ʧʦʣʷ (ʨʠʩ. 3.2.4): 

¶ ʥʘʟʚʘ ʪʘ ʦʧʠʩ ʢʘʪʝʛʦʨʽʾ, ʜʦ ʷʢʦʾ ʥʘʣʝʞʘʪʠʤʝ ʘʪʨʠʙʫʪ; 

¶ ʥʘʟʚʘ ʪʘ ʪʠʧ ʜʘʥʠʭ, ʷʢʽ ʤʽʩʪʠʪʠʤʝ ʘʪʨʠʙʫʪ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʩʚʦʻʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʟʥʘʯʝʥʴ; 

¶ ʚʠʜʠʤʽʩʪʴ ʜʘʥʠʭ ʘʪʨʠʙʫʪʘ (ʫ ʤʝʞʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʯʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʘ). 

 

ʈʠʩ. 3.2.4. ʉʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʘʪʨʠʙʫʪʽʚ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ 

ʇʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʨʦʙʦʪʠ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʝʨʚʽʩʽʚ Google Workspace ʻ 

ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʛʨʫʧ. ɺʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ, ʩʧʨʦʩʪʠʪʠ ʯʠʤʘʣʦ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʫʚʝʜʝʥʥʷ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʥʥʠʭ ʘʜʨʝʩ. ʅʘʧʨʠʢʣʘʜ, ʣʠʩʪ, ʥʘʜʽʩʣʘʥʠʡ ʥʘ ʝʣʝʢʪʨʦʥʥʫ 

ʩʢʨʠʥʴʢʫ ʛʨʫʧʠ, ʙʫʜʝ ʜʦʩʪʘʚʣʝʥʠʡ ʫʩʽʤ ʾʾ ʫʯʘʩʥʠʢʘʤ; ʟ ʧʘʧʢʦʶ ʯʠ ʜʦʢʫʤʝʥʪʦʤ, ʜʦ 

ʷʢʠʭ ʥʘʜʘʥʦ ʜʦʩʪʫʧ ʛʨʫʧʽ, ʟʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʚʩʽ ʾʾ ʫʯʘʩʥʠʢʠ; ʜʦʩʪʫʧ ʜʦ ʧʦʜʽʾ 

ʢʘʣʝʥʜʘʨʷ ʪʘʢʦʞ ʦʪʨʠʤʘʶʪʴ ʫʩʽ ʫʯʘʩʥʠʢʠ ʟʘʧʨʦʰʝʥʦʾ ʛʨʫʧʠ. 

ʉʣʽʜ ʨʦʟʫʤʽʪʠ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʛʨʫʧʘʤʠ ʽ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʚʭʦʜʠʪʠ ʣʠʰʝ ʚ ʦʜʥʫ ʦʨʛʘʥʽʟʘʮʽʶ, ʧʨʦʪʝ ʡʦʛʦ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʤʦʞʝ ʥʘʣʝʞʘʪʠ ʜʦ 

ʢʽʣʴʢʦʭ ʛʨʫʧ. ɼʣʷ ʜʦʜʘʚʘʥʥʷ ʯʣʝʥʽʚ ʛʨʫʧʠ ʤʦʞʥʘ ʚʚʦʜʠʪʠ ʾʭʥʽ ʘʜʨʝʩʠ ʝʣʝʢʪʨʦʥʥʦʾ 
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ʧʦʰʪʠ ʯʝʨʝʟ ʢʦʤʫ, ʟʘʟʥʘʯʠʚʰʠ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʝʚʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ. ʊʘʢʦʞ 

ʥʘʷʚʥʘ ʤʦʞʣʠʚʽʩʪʴ ʽʤʧʦʨʪʫ ʝʣʝʢʪʨʦʥʥʠʭ ʘʜʨʝʩ ʽʟ csv-ʬʘʡʣʫ.  

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʫʧʠ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʥʝʾ ʪʘ ʟʘʟʥʘʯʠʪʠ, ʭʪʦ 

ʤʦʞʝ ʧʨʠʻʜʥʘʪʠʩʷ ʜʦ ʛʨʫʧʠ. ʈʽʚʝʥʴ ʜʦʩʪʫʧʫ ʜʦ ʛʨʫʧʠ ʤʦʞʝ ʙʫʪʠ ʦʜʥʠʤ ʟ ʪʘʢʠʭ: 

¶ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ ï ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʟ ʜʦʤʝʥʫ ʤʘʻ 

ʧʦʚʥʦʚʘʞʝʥʥʷ ʜʣʷ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʛʨʫʧʠ ʪʘ ʥʘʜʩʠʣʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʾʾ 

ʫʯʘʩʥʠʢʘʤ; 

¶ ʢʦʤʘʥʜʥʠʡ ï ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʚʘ ʤʝʥʝʜʞʝʨʽʚ (ʚʣʘʩʥʠʢʽʚ) ʛʨʫʧʠ ʱʦʜʦ 

ʟʘʧʨʦʰʝʥʥʷ ʥʦʚʠʭ ʫʯʘʩʥʠʢʽʚ; ʥʘʜʩʠʣʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʪʘ ʧʝʨʝʛʣʷʜ 

ʫʯʘʩʥʠʢʽʚ ʜʦʟʚʦʣʝʥʦ ʙʫʜʴ-ʢʦʤʫ ʟ ʦʨʛʘʥʽʟʘʮʽʾ; 

¶ çʣʠʰʝ ʧʦʚʽʜʦʤʣʝʥʥʷè ï ʥʘʜʩʠʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʦʞʫʪʴ ʣʠʰʝ ʤʝʥʝʜʞʝʨʠ 

ʛʨʫʧʠ, ʘ ʧʨʠʻʜʥʫʚʘʪʠʩʷ ʜʦ ʥʝʾ ʟʤʦʞʝ ʙʫʜʴ-ʭʪʦ ʟ ʜʦʤʝʥʫ; 

¶  ʦʙʤʝʞʝʥʠʡ ï ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʣʠʰʝ ʤʝʥʝʜʞʝʨʠ ʤʦʞʫʪʴ ʟʘʧʨʦʰʫʚʘʪʠ ʥʦʚʠʭ 

ʫʯʘʩʥʠʢʽʚ. ʅʽʭʪʦ, ʢʨʽʤ ʫʯʘʩʥʠʢʽʚ, ʥʝ ʤʦʞʝ ʥʘʜʩʠʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʛʨʫʧʽ. 

ʅʘʧʨʠʢʣʘʜ, ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʤʦʞʥʘ ʥʘʜʘʪʠ ʛʨʫʧʽ çʨʝʢʪʦʨʘʪè, çʚʯʝʥʘ ʨʘʜʘè 

ʪʦʱʦ. ʂʦʤʘʥʜʥʠʡ ʨʝʞʠʤ ʜʦʨʝʯʥʦ ʚʩʪʘʥʦʚʠʪʠ ʛʨʫʧʘʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʘʢʘʜʝʤʽʯʥʠʤ ʛʨʫʧʘʤ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʤʦʞʥʘ ʜʦʟʚʦʣʠʪʠ ʚʩʽʤ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘ ʤʝʞʘʤʠ ʜʦʤʝʥʫ ʥʘʜʩʠʣʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʛʨʫʧʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʦ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʯʣʝʥʠ ʛʨʫʧʠ ʤʘʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʣʠʩʪʠ ʟ-ʟʘ ʤʝʞ ʛʨʫʧʠ 

(ʥʘʧʨʠʢʣʘʜ, ̒ ʟʘʧʨʦʰʝʥʠʤʠ ʜʦ ʚʽʜʝʦʟʫʩʪʨʽʯʽ ʩʝʨʚʽʩʫ Google Meet). ɿʘʛʘʣʦʤ. ʧʨʘʚʘ 

ʜʦʩʪʫʧʫ ʜʦ ʛʨʫʧ ʦʬʦʨʤʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʢʦʥʩʦʣʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ (ʨʠʩ. 2.3.5). 
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ʈʠʩ. 3.2.5. ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʨʘʚ ʜʦʩʪʫʧʫ ʜʦ ʛʨʫʧʠ 

ʂʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ ʢʦʤʧʘʥʽʷ Google ʨʝʘʣʽʟʫʚʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʜʦ 

ʛʨʫʧ ʝʣʝʢʪʨʦʥʥʠʭ ʘʜʨʝʩ, ʱʦ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦʤʝʥʫ ʟʘʢʣʘʜʫ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ 

ʜʦʜʘʪʠ ʘʜʨʝʩʠ ʙʘʪʴʢʽʚ ʟʜʦʙʫʚʘʯʽʚ, ʱʦ ʤʘʶʪʴ ʜʦʤʝʥʥʫ ʯʘʩʪʠʥʫ gmail.com. ɼʣʷ 

ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚ ʧʘʨʘʤʝʪʨʘʭ ʛʨʫʧʠ ʜʦʟʚʦʣʠʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘ ʤʝʞʘʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠʻʜʥʫʚʘʪʠʩʷ ʜʦ ʟʘʟʥʘʯʝʥʦʾ ʛʨʫʧʠ. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʪʘʢʦʞ ʤʦʞʝ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʜʦʟʚʦʣʠ ʥʘ ʦʩʥʦʚʽ ʨʦʣʝʡ ʜʣʷ ʛʨʫʧʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ Google 

Groups. ʂʦʨʠʩʪʫʚʘʯʽ ʪʝʞ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʩʥʦʚʥʽ ʜʽʾ ʱʦʜʦ ʛʨʫʧʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʩʝʨʚʽʩʫ. 

ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʽ ʻ ʟʥʘʯʥʦʶ (ʢʽʣʴʢʘ 

ʩʦʪʝʥʴ ʘʙʦ ʡ ʪʠʩʷʯ), ʪʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʱʦʜʦ ʡʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʣʽʜ 

ʨʦʟʧʦʜʽʣʠʪʠ ʟ-ʧʦʤʽʞ ʢʽʣʴʢʦʭ ʦʩʽʙ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʘʨʪʦ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʪʝʭʥʦʣʦʛʽʻʶ ʜʝʣʝʛʫʚʘʥʥʷ ʧʦʚʥʦʚʘʞʝʥʴ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ  ̔ʢʦʥʢʨʝʪʥʠʭ ʜʽʡ, ʷʢʽ ʚʦʥʠ ʟʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʚ ʤʝʞʘʭ ʧʝʚʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʘʙʦ ʚʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ. ɼʣʷ ʜʝʣʝʛʫʚʘʥʥʷ ʮʠʭ ʧʦʚʥʦʚʘʞʝʥʴ ʫ ʧʘʢʝʪʽ 

Google Workspace ʩʪʚʦʨʝʥʦ ʪʘʢʽ ʩʠʩʪʝʤʥʽ ʨʦʣʽ: ʩʫʧʝʨʘʜʤʽʥʽʩʪʨʘʪʦʨʠ, 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʛʨʫʧ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʢʝʨʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ 

ʜʦʚʽʜʢʦʚʦʾ ʩʣʫʞʙʠ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʜʦʜʘʪʢʽʚ (ʩʝʨʚʽʩʽʚ). ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʣʽʜ ʦʙʤʝʞʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʫʧʝʨʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʜʦ ʜʚʦʭ-ʪʨʴʦʭ 
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ʦʩʽʙ, ʧʦʚʥʦʚʘʞʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʛʨʫʧ ʤʦʞʥʘ ʜʝʣʝʛʫʚʘʪʠ ʧʨʘʮʽʚʥʠʢʘʤ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʽʟ ʟʜʦʙʫʚʘʯʘʤʠ (ʜʠʩʧʝʪʯʝʨʽʚ ʢʘʬʝʜʨ, ʜʝʢʘʥʘʪʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ).  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʦʟʛʦʨʪʘʥʥʷ Google Workspace ʻ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ 

ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ Gmail. ɺʽʥ ʻ ʦʩʥʦʚʥʠʤ ʽ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʜʣʷ ʨʦʙʦʪʠ ʽʥʰʠʭ 

ʜʦʜʘʪʢʽʚ ʧʘʢʝʪʫ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʚʽʩʫ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʟʘʧʠʩʽʚ ʪʠʧʫ MX 

(Mail Exchanger) ʫ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʜʦʤʝʥʦʤ. ɿʘʧʠʩ ʧʦʪʨʽʙʝʥ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʝʣʝʢʪʨʦʥʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʘʨʰʨʫʪʠʟʫʚʘʣʠʩʷ ʥʘ ʧʦʰʪʦʚʽ ʩʝʨʚʝʨʠ ʢʦʤʧʘʥʽʾ 

Google. ɼʣʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʱʦ ʥʘʜʩʠʣʘʻʪʴʩʷ ʟ ʜʦʤʝʥʫ, ʩʣʽʜ 

ʩʪʚʦʨʠʪʠ ʽʥʰʽ DNS-ʟʘʧʠʩʠ, ʟʦʢʨʝʤʘ SFP, DKIM, DMARC. ʎʝ ʧʽʜʚʠʱʠʪʴ 

ʰʚʠʜʢʽʩʪʴ ʜʦʩʪʘʚʣʝʥʥʷ ʣʠʩʪʽʚ ʪʘ ʫʥʝʤʦʞʣʠʚʠʪʴ ʚʽʜʭʠʣʝʥʥʷ ʘʙʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʣʠʩʪʽʚ ʷʢ ʩʧʘʤʫ. ʉʝʨʚʽʩ Gmail ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʘʛʘʪʦʝʪʘʧʥʫ ʧʝʨʝʚʽʨʢʫ ʧʦʚʽʜʦʤʣʝʥʴ 

ʪʘ ʘʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʷʢ ʩʧʘʤʫ. ʇʨʦʪʝ ʪʨʘʧʣʷʶʪʴʩʷ 

ʚʠʧʘʜʢʠ, ʢʦʣʠ ʧʦʪʨʽʙʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ̔ʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʷʢ ʩʧʘʤ.  

ɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʧʦʰʪʦʚʦʛʦ ʩʝʨʚʽʩʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʪʘ ʚʠʥʷʪʢʦʚʠʭ ʟʘʚʜʘʥʴ. ɼʦ ʦʩʪʘʥʥʽʭ ʥʘʣʝʞʠʪʴ ʩʪʚʦʨʝʥʥʷ ʧʨʘʚʠʣ ʬʽʣʴʪʨʫʚʘʥʥʷ 

ʩʧʘʤʫ ʜʣʷ ʚʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ ʘʙʦ ʾʾ ʦʢʨʝʤʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. ʉʝʨʝʜ ʜʦʜʘʪʢʦʚʠʭ 

(ʨʦʟʰʠʨʝʥʠʭ) ʥʘʣʘʰʪʫʚʘʥʴ ʩʝʨʚʽʩʫ Gmail ʚʢʘʟʫʶʪʴ ʧʝʨʝʣʽʢ ɯʈ-ʘʜʨʝʩ ʧʦʰʪʦʚʠʭ 

ʩʝʨʚʝʨʽʚ, ʣʠʩʪʠ ʟ ʷʢʠʭ ʥʝ ʙʫʜʫʪʴ ʧʦʟʥʘʯʘʪʠʩʷ ʷʢ ʩʧʘʤ. ʅʘʷʚʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʩʧʠʩʢʫ ʜʦʟʚʦʣʝʥʠʭ ʚʽʜʧʨʘʚʥʠʢʽʚ ʰʣʷʭʦʤ ʟʘʟʥʘʯʝʥʥʷ ʾʭʥʽʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʘʜʨʝʩ ʘʙʦ ʜʦʤʝʥʥʠʭ ʽʤʝʥ. ɿʘʛʘʣʦʤ ʝʬʝʢʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʬʽʣʴʪʨʘʮʽʾ ʩʧʘʤʫ ʻ 

ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʘʚʠʣ ʬʽʣʴʪʨʘʮʽʾ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʤʦʞʥʘ ʦʙʤʝʞʠʪʠ 

ʜʦʩʪʫʧ ʜʦ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʢʨʠʥʴʦʢ ʥʝʜʦʙʨʦʯʝʩʥʠʤ ʚʽʜʧʨʘʚʥʠʢʘʤ. 

ʇʦʪʫʞʥʠʤ ̔ ʥʩʪʨʫʤʝʥʪʦʤ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʩʝʨʚʽʩʫ Gmail ʻ ʤʘʨʰʨʫʪʠʟʘʮʽʷ 

ʧʦʚʽʜʦʤʣʝʥʴ. ɺʠʜʽʣʠʤʦ ʜʝʷʢʽ ʾʾ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʝʨʚʽʩʫ: 

¶ ʧʝʨʝʩʧʨʷʤʫʚʘʥʥʷ ʥʘ ʦʢʨʝʤʫ ʚʠʜʽʣʝʥʫ ʩʢʨʠʥʴʢʫ ʣʠʩʪʽʚ, ʱʦ ʥʘʜʽʩʣʘʥʽ 

ʥʝʚʽʜʦʤʠʤ ʦʙʣʽʢʦʚʠʤ ʟʘʧʠʩʘʤ ʦʨʛʘʥʽʟʘʮʽʾ; 

¶ ʧʝʨʝʩʠʣʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʽʥʰʽ ʧʦʰʪʦʚʽ ʩʝʨʚʝʨʠ ï ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʮʽʣʴʥʝ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʦʚʽʜʦʤʣʝʥʴ ʢʽʣʴʢʦʭ ʧʦʰʪʦʚʠʭ ʩʝʨʚʽʩʽʚ (Gmail 

ʪʘ Outlook ʟ ʭʤʘʨʥʦʛʦ ʧʘʢʝʪʫ Microsoft 365); 
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¶ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʘ ʧʝʨʽʦʜʠʯʥʦʾ ʜʦʩʪʘʚʢʠ ʧʦʚʽʜʦʤʣʝʥʴ ʽʟ ʧʽʜʩʫʤʢʘʤʠ, ʷʢʽ 

ʤʽʩʪʠʪʠʤʫʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʝʱʦʜʘʚʥʦ ʦʪʨʠʤʘʥʠʡ ʩʧʘʤ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʜʝʪʘʣʴʥʠʭ ʬʽʣʴʪʨʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ.  

ɼʣʷ ʧʨʠʢʣʘʜʫ ʧʨʦʜʝʤʦʥʩʪʨʫʻʤʦ ʜʦʜʘʪʢʦʚʝ ʧʝʨʝʩʧʨʷʤʫʚʘʥʥʷ ʧʦʰʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʧʽʰʦʚ ʫ ʚʽʜʧʫʩʪʢʫ, ʥʘ ʘʜʨʝʩʫ ʡʦʛʦ ʢʦʣʝʛʠ (ʨʠʩ. 3.2.6).  

 

ʈʠʩ. 3.2.6. ʉʪʚʦʨʝʥʥʷ ʨʦʟʰʠʨʝʥʦʛʦ ʧʨʘʚʠʣʘ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʧʦʰʪʠ 

ʋ ʭʤʘʨʥʦʤʫ ʧʘʢʝʪʽ Google Workspace ʩʝʨʚʽʩʦʤ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʩʝʨʚʽʩ ʂʘʣʝʥʜʘʨ. ʋʧʨʘʚʣʽʥʥʷ ʩʝʨʚʽʩʦʤ ʟ ʢʦʥʩʦʣʽ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʧʝʨʝʜʙʘʯʘʻ ʟʤʽʥʫ ʪʘʢʠʭ ʥʘʣʘʰʪʫʚʘʥʴ: 

¶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʘʣʝʥʜʘʨʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʢʦʨʠʩʪʫʚʘʯʘʤ ʫ ʧʨʦʮʝʩʽ ʧʣʘʥʫʚʘʥʥʷ 

ʧʦʜʽʡ; 

¶ ʟʘʛʘʣʴʥʽ ʪʘ ʨʦʟʰʠʨʝʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ. 

ʋ ʤʝʞʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʙʠʨʘʪʠ 

ʛʝʦʣʦʢʘʮʽʶ ʾʭʥʴʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʩʧʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʢʘʣʝʥʜʘʨʽʚ, 

ʦʙʤʝʞʠʪʠ ʡʦʛʦ ʣʠʰʝ ʧʝʨʝʛʣʷʜʦʤ ʩʪʘʪʫʩʫ ʟʘʡʥʷʪʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʘʙʦ ʚʟʘʛʘʣʽ 
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ʟʘʙʦʨʦʥʠʪʠ. ɼʦʩʪʫʧʥʠʤʠ ʻ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʧʦʜʽʡ ʢʘʣʝʥʜʘʨʷ 

ʜʣʷ ʩʪʦʨʦʥʥʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ: 

¶ ʧʝʨʝʛʣʷʜ ʚʽʜʦʤʦʩʪʝʡ ʱʦʜʦ ʩʪʘʪʫʩʫ ʟʘʡʥʷʪʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʫ ʧʝʚʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ; 

¶ ʜʦʩʪʫʧ ʣʠʰʝ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʧʦʜʽʡ; 

¶ ʜʦʩʪʫʧ ʜʣʷ ʟʤʽʥʠ ʧʦʜʽʡ; 

¶ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʟʘʧʠʩʽʚ ʪʘ ʜʦʟʚʽʣ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʢʘʣʝʥʜʘʨʷʤʠ. 

ʂʦʨʠʩʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ ʘʚʪʦʤʘʪʠʯʥʝ ʜʦʜʘʚʘʥʥʷ ʜʦ ʧʦʜʽʡ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʩʝʨʚʽʩʫ Google Meet. ʅʘʧʨʠʢʣʘʜ, ʡʦʛʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʩʪʚʦʨʝʥʥʷ ʨʦʟʢʣʘʜʫ ʟʘʥʷʪʴ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʋ ʚʠʧʘʜʢʫ ʦʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʢʘʣʝʥʜʘʨ ʧʨʦʧʦʥʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ 

ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʧʨʠʤʽʱʝʥʴ (ʘʫʜʠʪʦʨʽʡ, 

ʢʦʥʬʝʨʝʥʮ-ʟʘʣʽʚ), ʘʣʝ ʨʝʟʝʨʚʫʚʘʪʠ ʤʦʞʥʘ ʡ ʽʥʰʽ ʦʙô̒ ʢʪʠ, ʪʘʢʽ ʷʢ ʦʙʣʘʜʥʘʥʥʷ, 

ʩʧʦʨʷʜʞʝʥʥʷ ʪʦʱʦ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʩʫʨʩʫ ʧʦʪʨʽʙʥʦ ʫ ʽʥʪʝʨʬʝʡʩʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʧʝʨʝʡʪʠ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʜʽʣʫ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʩʝʨʚʽʩʫ Google Workspace. ʅʘ ʩʪʦʨʽʥʮʽ, ʷʢʘ 

ʟʘʚʘʥʪʘʞʠʪʴʩʷ ʩʣʽʜ ʚʚʝʩʪʠ ʚ ʪʘʢʽ ʧʦʣʷ: 

¶ ʪʠʧ ʨʝʩʫʨʩʫ, ʥʘʧʨʠʢʣʘʜ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʤʘʪʝʨʽʘʣʴʥʽ ʟʘʩʦʙʠ, 

ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ; 

¶ ʙʫʜʽʚʣʷ, ʜʝ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʟʘʭʽʜ (ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʟʘʟʜʘʣʝʛʽʜʴ); 

¶ ʥʘʟʚʘ ʨʝʩʫʨʩʫ; 

¶ ʬʫʥʢʮʽʾ, ʜʦʩʪʫʧʥʽ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘʭʦʜʫ (ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʟʘʟʜʘʣʝʛʽʜʴ); 

¶ ʤʽʩʪʢʽʩʪʴ (ʦʧʮʽʦʥʘʣʴʥʦ); 

¶ ʦʧʠʩ, ʷʢʠʡ ʙʘʯʠʪʠʤʫʪʴ ʢʦʨʠʩʪʫʚʘʯʽ, ʱʦ ʙʫʜʫʪʴ ʜʦʜʘʚʘʪʠ ʨʝʩʫʨʩ ʜʦ 

ʚʣʘʩʥʦʛʦ ʢʘʣʝʥʜʘʨʷ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟ ʬʽʟʠʯʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ 

ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʟ̔ ʥʘʜʘʥʥʷʤ ʪʘʢʦʾ ̔ ʥʬʦʨʤʘʮʽʾ ʟʘ ʤʝʞʘʤʠ 

ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ, ʻ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʧʽʜ ʯʘʩ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚʦʨʦʛʦʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʚʠʤʢʥʝʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ ʟʘ ʤʝʞʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ.  
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ʉʝʨʝʜ ʟʘʚʜʘʥʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ Google Workspace ʚʘʞʣʠʚʠʤʠ ʻ 

ʟʘʚʜʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʩʪʘʪʠʩʪʠʢʠ ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʈʦʟʜʽʣ çɿʚʽʪʠ ʧʨʦ ʜʦʜʘʪʢʠè ʧʨʦʧʦʥʫʻ ʜʦ ʧʝʨʝʛʣʷʜʫ ʪʘʢʽ ʚʽʜʦʤʦʩʪʽ: 

¶ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ 

ʜʚʦʝʪʘʧʥʫ ʧʝʨʝʚʽʨʢʫ; 

¶ ʙʝʟʧʝʢʦʚʽ ʜʘʥʽ; 

¶ ʦʙʩʷʛʠ ʧʘʤô̫ ʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽ. 

ʉʪʦʩʦʚʥʦ ʧʦʰʪʦʚʦʛʦ ʩʝʨʚʽʩʫ Gmail ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʥʴʦʤʫ ʤʦʞʥʘ 

ʧʝʨʝʛʣʷʥʫʪʠ ʛʨʘʬʽʯʥʝ ʧʦʜʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʜʽʩʣʘʥʠʭ, ʦʜʝʨʞʘʥʠʭ ʪʘ ʚʽʜʭʠʣʝʥʠʭ 

ʣʠʩʪʽʚ ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʰʝʩʪʠ ʤʽʩʷʮʽʚ. ɸʥʘʣʦʛʽʯʥʘ ʩʪʘʪʠʩʪʠʢʘ ʥʘʷʚʥʘ ʜʣʷ 

ʽʥʰʠʭ ʩʝʨʚʽʩʽʚ. ɿʦʢʨʝʤʘ, ʜʣʷ ʩʝʨʚʽʩʫ Google ɼʠʩʢ ʜʦʩʪʫʧʥʠʤʠ ʻ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʩʧʽʣʴʥʽ ʬʘʡʣʠ ʟ ʜʦʩʪʫʧʦʤ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʥʠʭ ʬʘʡʣʽʚ ʪʘ ʘʢʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʝʨʚʽʩʫ ʟʘ 

ʦʙʨʘʥʠʡ ʧʝʨʽʦʜ. ʉʪʘʪʠʩʪʠʢʘ ʱʦʜʦ ʮʴʦʛʦ ʩʝʨʚʽʩʫ ʻ ʚʘʞʣʠʚʦʶ ʚ ʢʦʥʪʝʢʩʪʽ 

ʙʝʟʢʦʰʪʦʚʥʦʾ ʧʽʜʧʠʩʢʠ Google Workspace Education Fundamentals, ʫ ʷʢʽʡ ʥʠʥʽ 

ʽʩʥʫʶʪʴ ʦʙʤʝʞʝʥʥʷ ʥʘ ʦʙʩʷʛ ʜʘʥʠʭ ʫʩʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ. ʍʦʯʘ ʮʝʡ ʦʙʩʷʛ ʻ ʟʥʘʯʥʠʤ 

(100 ʊʙ), ʧʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʪʠʣʽʪ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʘʥʠʭ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ 

ʟʘʧʠʩʽʚ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʨʠʧʪʽʚ ʜʣʷ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ ʥʘ ʮʽ ʩʭʦʚʠʱʘ ʨʦʙʣʷʪʴ ʮʽʣʢʦʤ ʨʝʘʣʴʥʦʶ ʩʠʪʫʘʮʽʶ 

ʧʝʨʝʚʠʱʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʣʽʤʽʪʫ. 

ʋ ʨʦʟʜʽʣʽ çʂʦʨʠʩʪʫʚʘʮʴʢʽ ʟʚʽʪʠè ʜʦʩʪʫʧʥʘ ʩʪʘʪʠʩʪʠʢʘ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʞʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ʅʘʚʝʜʝʤʦ ʢʽʣʴʢʘ ʚʠʜʽʚ 

ʮʠʭ ʜʘʥʠʭ: 

¶ ʚʠʢʦʨʠʩʪʘʥʽ ʦʙʩʷʛʠ ʧʘʤô̫ ʪʽ (ʟʘʛʘʣʴʥʠʡ, ʫ ʩʝʨʚʽʩʘʭ Gmail ʪʘ ɼʠʩʢ); 

¶ ʢʽʣʴʢʽʩʪʴ ʩʪʚʦʨʝʥʠʭ, ʥʘʜʽʩʣʘʥʠʭ ʦʪʨʠʤʘʥʠʭ ʣʠʩʪʽʚ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʰʪʦʚʠʭ ʧʨʦʪʦʢʦʣʽʚ (IMAP, POP); 

¶ ʢʽʣʴʢʽʩʪʴ ʩʪʚʦʨʝʥʠʭ, ʨʝʜʘʛʦʚʘʥʠʭ  ̔ʥʘʜʘʥʠʭ ʫ ʩʧʽʣʴʥʠʡ ʜʦʩʪʫʧ ʬʘʡʣʽʚ, 

ʟʦʢʨʝʤʘ ʽ Google-ʜʦʢʫʤʝʥʪʽʚ (ʪʘʙʣʠʮʴ, ʧʨʝʟʝʥʪʘʮʽʡ, ʬʦʨʤ ʪʦʱʦ); 

¶ ʯʘʩ ʦʩʪʘʥʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ Google-ʢʣʘʩ, ʢʽʣʴʢʽʩʪʴ ʩʪʚʦʨʝʥʠʭ 

ʢʫʨʩʽʚ ʫ ʥʴʦʤʫ (ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ), ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʦʮʽʥʦʢ (ʜʣʷ 
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ʩʪʫʜʝʥʪʽʚ); 

ɿʘʟʥʘʯʝʥʽ ʜʘʥʽ ʥʝ ʻ ʦʜʥʦʟʥʘʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. ʊʘ ʚʩʝ ʞ ʚʦʥʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʩʝʨʚʽʩʘʤʠ.  

ʋ ʢʦʥʪʝʢʩʪʽ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʫ ʚʘʨʪʦ ʘʥʘʣʽʟʫʚʘʪʠ 

ʪʘʢʽ ʟʚʽʪʠ ʟ ʨʦʟʜʽʣʫ çɹʝʟʧʝʢʘè: 

¶ ʫʚʽʤʢʥʝʥʥʷ ʜʚʦʝʪʘʧʥʦʾ ʧʝʨʝʚʽʨʢʠ; 

¶ ʜʦʚʞʠʥʘ ʧʘʨʦʣʽʚ ʪʘ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ;  

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʜʦʜʘʪʢʽʚ, ʟʦʢʨʝʤʘ ʤʝʥʰ ʙʝʟʧʝʯʥʠʭ. 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʜʽʣʫ, ʚʦʥʠ ʬʦʨʤʫʶʪʴʩʷ ʪʘ ʝʢʩʧʦʨʪʫʶʪʴʩʷ ʚ 

ʪʘʙʣʠʯʥʠʡ ʬʦʨʤʘʪ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ ʢʦʥʩʦʣʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʝʞʠʪʠ ʦʪʨʠʤʘʥʥʷ 

ʩʪʘʪʠʩʪʠʢʠ ʣʠʰʝ ʟ ʧʝʚʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʽ ʬʽʣʴʪʨʠ ʜʘʥʠʭ. ʆʢʨʝʤʽ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʜʦʩʪʫʧʥʽ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʜʽʣʘʭ ʩʝʨʚʽʩʽʚ (ʥʘʧʨʠʢʣʘʜ, ʂʘʣʝʥʜʘʨ). 

ʗʢ ʩʚʽʜʯʠʪʴ ʥʘʰ ʜʦʩʚʽʜ, ʦʜʥʠʤ ʟ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʟʘʩʦʙʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʝʨʚʽʩʽʚ Google Workspace ʻ ʞʫʨʥʘʣ ʥʘʜʩʠʣʘʥʥʷ ʡ ʦʪʨʠʤʘʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʡʦʛʦ, ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʘʻ ʟʤʦʛʫ ʟʥʘʡʪʠ ʪʘ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʪʫʩ ʢʦʞʥʦʛʦ ʥʘʜʽʩʣʘʥʦʛʦ ʘʙʦ ʦʜʝʨʞʘʥʦʛʦ ʣʠʩʪʘ ʚ ʤʝʞʘʭ 

ʜʦʤʝʥʫ (ʨʠʩ. 3.2.7). 

 

ʈʠʩ. 3.2.7. ʇʦʰʫʢ ʣʠʩʪʽʚ ʫ ʞʫʨʥʘʣʽ ʧʦʚʽʜʦʤʣʝʥʴ 



192 

ɼʦ ʧʝʨʝʚʘʛ ʧʘʢʝʪʫ Google Workspace for Education ʥʘʣʝʞʠʪʴ ʽʥʪʝʛʨʘʮʽʷ 

ʩʝʨʚʽʩʽʚ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʩʽʤ ʫʯʘʩʥʠʢʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʥʣʘʡʥʦʚʽ ʨʝʩʫʨʩʠ, ʟʦʢʨʝʤʘ ʬʘʡʣʠ ʫ ʩʭʦʚʠʱʽ Google ɼʠʩʢ, Google-ʬʦʪʦ, 

ʚʽʜʝʦʨʦʣʠʢʠ ʽʟ ʩʝʨʚʽʩʫ YouTube ʪʦʱʦ. ʋʥʽʬʽʢʦʚʘʥʠʡ ʚʝʙ̔ʥʪʝʨʬʝʡʩ, ʥʘʷʚʥʽʩʪʴ 

ʤʦʙʽʣʴʥʠʭ ʚʝʨʩʽʡ ʫʩʽʭ ʩʝʨʚʽʩʽʚ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʟʘʦʱʘʜʞʫʚʘʪʠ ʯʘʩ ʚʠʢʣʘʜʘʯʘ ʥʘ 

ʧʦʰʫʢ ʧʦʪʨʽʙʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʟʽ ʟʜʦʙʫʚʘʯʘʤʠ. 

ʄʦʜʫʣʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ̔ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʜʦʧʦʤʘʛʘʶʪʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʫ 

ʦʧʝʨʘʪʠʚʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʘʙʦ ʧʦʧʝʨʝʜʞʘʪʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. 

ʂʦʤʧʘʥʽʷ Microsoft ʻ ʨʦʟʨʦʙʥʠʢʦʤ ʢʦʤʝʨʮʽʡʥʦʾ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ 

Microsoft 365. ʅʘʷʚʥʽʩʪʴ ʪʘ ʬʫʥʢʮʽʦʥʘʣ ʩʝʨʚʽʩʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʙʨʘʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʘʨʠʬʥʦʛʦ ʧʣʘʥʫ. ɹʘʟʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʣʘʪʬʦʨʤʠ ʻ: 

¶ ʧʦʰʪʦʚʘ ʩʠʩʪʝʤʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʣʘʩʫ; 

¶ ʤʝʩʝʥʜʞʝʨ Lync (Skype ʜʣʷ ʙʽʟʥʝʩʫ), ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʛʨʫʧʦʚʠʭ ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ; 

¶ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ OneDrive; 

¶ Online Office ð ʜʦʩʪʫʧʥʠʡ ʯʝʨʝʟ ʚʝʙʙʨʘʫʟʝʨ ʦʥʣʘʡʥʦʚʠʡ ʦʬʽʩ; 

¶ ʧʦʨʪʘʣ SharePoint, ʷʢʠʡ ʤʽʩʪʠʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ 

ʚʝʙʩʪʦʨʽʥʦʢ. 

ʇʦʪʫʞʥʠʤ ʩʢʣʘʜʥʠʢʦʤ ʟʛʘʜʘʥʦʾ ʧʣʘʪʬʦʨʤʠ ʻ Microsoft Teams ð ʩʝʨʚʽʩ, ʱʦ 

ʥʘʜʘʻ ʫʯʘʩʥʠʢʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʭʤʘʨʥʽ ʟʘʩʦʙʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɼʦ ʮʠʭ ʟʘʩʦʙʽʚ ʥʘʣʝʞʘʪʴ ʯʘʪ ʜʣʷ ʥʘʨʘʜ, ʬʘʡʣ ʦʙʤʽʥʥʠʢ, ʢʘʣʝʥʜʘʨ, 

ʩʠʩʪʝʤʘ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʟʚô̫ ʟʢʫ, ʱʦ ʦʙô̒ ʜʥʘʥʽ ʩʧʽʣʴʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʜʦʩʪʫʧʥʠʤ 

ʯʝʨʝʟ ʚʝʙʙʨʘʫʟʝʨ ʷʢ ʦʢʨʝʤʠʡ ʜʦʜʘʪʦʢ ʜʣʷ ʥʘʩʪʽʣʴʥʠʭ ʯʠ ʤʦʙʽʣʴʥʠʭ ʆʉ. 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʢʦʤʧʘʥʽʾ Google Inc. ʫ ʮʴʦʤʫ ʢʦʤʝʨʮʽʡʥʦʤʫ ʧʨʦʻʢʪʽ 

ʨʦʟʨʦʙʥʠʢ ʧʨʦʧʦʥʫʻ ʙʝʟʢʦʰʪʦʚʥʠʡ ʪʘʨʠʬʥʠʡ ʧʣʘʥ çMicrosoft 365 ʜʣʷ 

ʧʨʘʮʽʚʥʠʢʽʚ (ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ) ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ A1è. ʋ ʾʭ ʤʝʞʘʭ ʽʩʥʫʻ ʪʘʢʦʞ 

ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟ ʢʘʪʘʣʦʛʦʤ Active Directory, ʱʦ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʨʘʜʠʮʽʡʥʠʭ  ̔ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. 

ʇʨʦʪʝ ʡ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʽʩʥʫ̒ ʢʽʣʴʢʘ ʧʨʦʙʣʝʤ: 
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¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʩʦʙʫ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʩʣʫʞʙʠ ʢʘʪʘʣʦʛʽʚ Microsoft 

Azure AD Connect ʥʘ ʚʠʜʽʣʝʥʠʡ ʩʝʨʚʝʨ ʟ ʘʨʭʽʪʝʢʪʫʨʦʶ x64; 

¶ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʩʝʨʚʽʩʫ Windows Azure Active 

Directory (Microsoft 365). 

ɿʘʛʘʣʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google Workspace ʪʘ Microsoft 365 

ʷʢ ʩʢʣʘʜʦʚʠʭ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɺʅɿ ʤʘʻ ʧʝʨʝʚʘʛʠ: 

¶ ʥʘʜʽʡʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʥʘʜʘʥʽ ʩʝʨʚʽʩʠ ʪʨʘʜʠʮʽʡʥʦ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ  ̔ʟʘʭʠʩʪ ʜʘʥʠʭ; 

¶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ ʪʘ ʩʝʨʚʽʩʽʚ; 

¶ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʝʙʘʞʘʥʦʛʦ ʢʦʥʪʝʥʪʫ ʟ ʙʦʢʫ ʩʠʩʪʝʤʠ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʘ ʪʘʢʦʞ 

ʩʘʤʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ; 

¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʟʘʚʜʷʢʠ ʨʦʟʰʠʨʝʥʦʤʫ ʥʘʙʦʨʫ ʤʝʪʦʜʽʚ ʪʘ 

ʟʘʩʦʙʽʚ; 

¶ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʜʠʩʢʦʚʦʛʦ (ʭʤʘʨʥʦʛʦ) ʧʨʦʩʪʦʨʫ, ʷʢʠʡ ʥʘʜʘʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ; 

¶ ʫʢʨʘʾʥʦʤʦʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ; 

¶ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʪʫʧʫ ʟ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

¶ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. 

3.2. ɯʥʪʝʛʨʘʮʽʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google Workspace ʪʘ Microsoft  365 

ʗʢ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʽʡ ̔ ʩʝʨʚʽʩʥʽʡ ʤʦʜʝʣʷʭ, ʍʆʉʅ ʻ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʫ ʷʢʦʤʫ ʬʫʥʢʮʽʦʥʫʶʪʴ ʨʽʟʥʦʨʽʜʥʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ, ʘ ʪʘʢʦʞ 

çʪʨʘʜʠʮʽʡʥʽè ʩʝʨʚʽʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʥʽʭ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʦʩʪʘʶʪʴ ʧʨʦʙʣʝʤʠ ʾʭ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ 

ʚ ʤʝʞʘʭ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʟʥʘʯʝʥʘ ʧʨʦʙʣʝʤʘ ʻ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʦʶ, ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 

ʯʘʩʪʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ̔ ʥʪʝʛʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ. ɺ. ʖ. ɹʠʢʦʚ ʚʠʜʽʣʷʻ 

ʧʨʦʮʝʩʠ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʟʦʢʨʝʤʘ ʝʣʝʢʪʨʦʥʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ), ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʙʫʜʦʚʠ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʢʦʤʧôʁ ʪʝʨʥʠʭ 
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ʤʝʨʝʞ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʽ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ, ʙʘʟ 

ʦʩʚʽʪʥʽʭ ʽ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʪʘ ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʧʨʘʚʠ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʭʠʩʪʫ ʡ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ ʮʠʭ ʙʘʟ, ʽʥʪʝʛʨʘʮʽʷ ʙʘʟ ʜʘʥʠʭ ʫ ʻʜʠʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ) [14]. ʇʨʦʮʝʩ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʩʝʨʝʜ 

ʽʥʰʦʛʦ, ʧʦʣʷʛʘʻ ʚ ʧʦʙʫʜʦʚʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʝ ʫ ʚʠʛʣʷʜʽ 

ʦʢʨʝʤʦʛʦ ʦʙô̒ ʢʪʘ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʘ ʷʢ ʩʢʣʘʜʥʠʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʫ ʷʢʦʤʫ ʜʽʻ ʩʫʢʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʦʙʤʽʥʶʶʪʴʩʷ ʦʢʨʝʤʠʤʠ 

ʜʘʥʠʤʠ ʘʙʦ ʧʦʪʦʢʘʤʠ ʜʘʥʠʭ [36]. 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʩʫʨʩʠ ʪʘ ʩʝʨʚʽʩʠ ʩʫʯʘʩʥʦʛʦ ʥ̔ʪʝʨʥʝʪʫ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʦʧʠʩʘʥʽ ʩʢʣʘʜʥʠʢʠ ʨʝʘʣʽʟʦʚʘʥʽ ʧʦʪʫʞʥʠʤʠ ʢʦʨʧʦʨʘʮʽʷʤʠ ʪʘ ʜʦʩʠʪʴ ʯʘʩʪʦ 

ʥʘʜʘʶʪʴʩʷ ʙʝʟʢʦʰʪʦʚʥʦ ʜʣʷ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ. ɿʦʢʨʝʤʘ, ʢʦʤʧʘʥʽʷ Google Inc. ʫ 

ʤʝʞʘʭ ʧʨʦʻʢʪʫ Google Workspace for Education ʥʘʜʘʻ ʚʣʘʩʥʽ ʩʝʨʚʽʩʠ ʜʣʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʽʤʠ ʟʘʢʣʘʜʘʤʠ. ɺʦʥʠ ʚʽʣʴʥʦ ʧʦʰʠʨʶʶʪʴʩʷ, 

ʽʥʪʝʛʨʦʚʘʥʽ, ʫʢʨʘʾʥʦʤʦʚʥʽ, ʦʙô̒ ʜʥʘʥʽ ʻʜʠʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʽ ʤʘʶʪʴ ʩʣʫʛʫʚʘʪʠ 

ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ Google Workspace ʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ɿɺʆ 

ʤʘʻ ʧʝʨʝʚʘʛʠ: 

¶ ʥʘʜʽʡʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʥʘʜʘʥʽ ʩʝʨʚʽʩʠ ʪʨʘʜʠʮʽʡʥʦ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ  ̔ʟʘʭʠʩʪ ʜʘʥʠʭ; 

¶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ  ̔ʩʝʨʚʽʩʽʚ; 

¶ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʝʙʘʞʘʥʦʛʦ ʢʦʥʪʝʥʪʫ ʟ ʙʦʢʫ ʩʠʩʪʝʤʠ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʘ 

ʪʘʢʦʞ ʩʘʤʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ; 

¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʟʘʚʜʷʢʠ ʨʦʟʰʠʨʝʥʦʤʫ ʥʘʙʦʨʫ ʤʝʪʦʜʽʚ  ̔

ʟʘʩʦʙʽʚ; 

¶ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʜʠʩʢʦʚʦʛʦ (ʭʤʘʨʥʦʛʦ) ʧʨʦʩʪʦʨʫ, ʷʢʠʡ ʥʘʜʘʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ; 

¶ ʫʢʨʘʾʥʦʤʦʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʦʢʨʝʤʘ ʷʢʥʘʡʢʨʘʱʘ 
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ʧʽʜʪʨʠʤʢʘ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ Google Android. 

¶ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. 

ʑʝ ʦʜʥʠʤ ʘʩʧʝʢʪʦʤ ʩʝʨʚʽʩʽʚ Google Workspace ʻ ʾʭ ʧʦʩʪʽʡʥʝ ʨʦʟʨʦʙʣʝʥʥʷ ʡ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʜʝʷʢʽ ʥʝʟʨʫʯʥʦʩʪʽ ʚ ʨʦʙʦʪʽ 

ʚʠʢʣʘʜʘʯʽʚ  ̔ʩʪʫʜʝʥʪʽʚ, ʘ ʟ ʜʨʫʛʦʛʦ ï ʬʦʨʤʫʻ ʚ ʥʠʭ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʦʩʪʽʡʥʦʛʦ 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʈʦʟʫʤʽʶʯʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʢʦʞʝʥ ʩʫʯʘʩʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʧʨʘʮʶʻ ʥʘʜ 

ʩʪʚʦʨʝʥʥʷʤ ʚʣʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʢʦʤʧʘʥʽʷ Google 

ʧʨʦʧʦʥʫʻ ʽʥʰʠʡ ʩʧʦʩʽʙ ʨʦʟʛʦʨʪʘʥʥʷ ʩʣʫʞʙ Google Workspace ð ʾʭ ʽʥʪʝʛʨʘʮʽʶ ʽʟ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʝʨʚʽʩʘʤʠ ʦʩʚʽʪʥʴʦʾ ʫʩʪʘʥʦʚʠ. ʊʘʢʫ ʢʦʥʮʝʧʮʽʶ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ 

ʥʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʊʅʇʋ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ.  

ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʙʫʣʦ ʟʘʚʜʘʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʝʙʩʝʨʚʽʩʽʚ ʪʘ Google Workspace.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʘʨʪʦ: 

¶ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʘʪʘʣʦʛ  ̔ʚʠʟʥʘʯʠʪʠ, ̫ ʢʫ ʡʦʛʦ ʯʘʩʪʠʥʫ ʙʫʜʝ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦ 

ʟ̔ ʩʝʨʚʽʩʘʤʠ Google Workspace; 

¶ ʚʩʪʘʥʦʚʠʪʠ ʫʪʠʣʽʪʠ Google Cloud Directory Sync ʪʘ Password Sync; 

¶ ʩʪʚʦʨʠʪʠ ʟʘʧʠʪʠ ʜʦ LDAP-ʢʘʪʘʣʦʛʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʽʜʨʦʟʜʽʣʽʚ, ʦʙʣʽʢʦʚʠʭ 

ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʛʨʫʧ), ʢʦʥʪʘʢʪʽʚ ʪʦʱʦ. 

¶ ʚʠʢʦʥʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʫʪʠʣʽʪ. 

ɺ ʦʩʪʘʥʥʽʭ ʚʝʨʩʽʷʭ ʧʘʢʝʪʫ ʬʘʭʽʚʮʽ ʢʦʤʧʘʥʽʾ Google ʨʝʘʣʽʟʫʚʘʣʠ ʟʚʦʨʦʪʥʠʡ 

ʤʝʭʘʥʽʟʤ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʊʦʙʪʦ ʟʘʨʘʟ ʻ ʪʝʭʥʽʯʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ 

(ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ) ʣʦʢʘʣʴʥʫ ʙʘʟʫ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʥʘ ʦʩʥʦʚʽ ʨʦʟʛʦʨʥʫʪʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ Google Workspace. 

ʋ ʍʆʉʅ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʊʅʇʋ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɻʥʘʪʶʢʘ ʚʧʨʦʚʘʜʞʝʥʦ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɹʘʟʦʶ ʜʘʥʠʭ 

ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ ʢʘʪʘʣʦʛ LDAP. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʙʫʜʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʩʪʨʫʢʪʫʨʫ ʧʽʜʨʦʟʜʽʣʽʚ 

ʬʘʢʫʣʴʪʝʪʫ (ʢʘʬʝʜʨʠ, ʢʫʨʩʠ, ʘʢʘʜʝʤʽʯʥʽ ʛʨʫʧʠ). ʆʩʥʦʚʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
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ʥ̔ʬʨʘʩʪʨʫʢʪʫʨʠ ʬʘʢʫʣʴʪʝʪʫ ʻ ʜʦʤʝʥʥʘ ʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʢʦʞʥʦʤʫ 

ʩʪʫʜʝʥʪʫ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʨʠʟʘʮʽʾ ʫ ʩʠʩʪʝʤʽ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʤʧôʁ ʪʝʨʘ ʣʦʢʘʣʴʥʦʾ 

ʤʝʨʝʞʽ. ɼʦʤʝʥ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʦʙʫʜʦʚʘʥʠʡ ʟʘʩʦʙʘʤʠ ʩʣʫʞʙʠ Microsoft Active 

Directory, ʷʢʘ ʨʝʘʣʽʟʫʻ ʧʨʠʥʮʠʧ ʘʢʪʠʚʥʦʛʦ ʢʘʪʘʣʦʛʫ ʦʙô̒ ʢʪʽʚ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ 

ʟʘʩʦʙʘʤʠ ʧʨʦʪʦʢʦʣʫ LDAP. 

ɯʥʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ: 

ʚʝʙʩʘʡʪ, ʩʝʨʚʝʨ ʝʣʝʢʪʨʦʥʥʠʭ ʢʫʨʩʽʚ, ʌʽʟʤʘʪ-ʚʽʢʽʧʝʜʽʷ, ʝʣʝʢʪʨʦʥʥʘ ʙʽʙʣʽʦʪʝʢʘ 

ʌʄ-ʨʝʧʦʟʠʪʘʨʽʡ. ʋʩʽ ʧʝʨʝʣʽʯʝʥʽ ʩʝʨʚʽʩʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʚʽʣʴʥʠʭ ʧʣʘʪʬʦʨʤ 

ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ: CMS Joomla!, LMS Moodle, MediaWiki, DSpace. ɼʦ ʩʢʣʘʜʫ 

ʢʦʞʥʦʾ ʟ ʮʠʭ ʧʣʘʪʬʦʨʤ ʥʘʣʝʞʘʪʴ ʤʦʜʫʣʽ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʢʘʪʘʣʦʛʫ LDAP.  

ɺʠʨʽʰʫʶʯʠ ʟʘʚʜʘʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʘʪʘʣʦʛʫ LDAP, ʤʠ 

ʩʢʦʨʠʩʪʘʣʠʩʷ ʫʪʠʣʽʪʦʶ Google Cloud Directory Sync. ɼʣʷ ʜʦʩʪʫʧʫ ʜʦ ʢʘʪʘʣʦʛʫ ʚ 

ʫʪʠʣʽ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ:  

¶ ʘʜʨʝʩʫ ʪʘ ʧʦʨʪ LDAP-ʩʝʨʚʝʨʘ; 

¶ ʽʤô̫  ʪʘ ʧʘʨʦʣʴ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʤʘʻ ʧʦʚʥʦʚʘʞʝʥʥʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟ ʢʘʪʘʣʦʛʫ; 

¶ ʫʥʽʢʘʣʴʥʝ ʽʤô̫  (DN ð Distinguished Name) ʧʽʜʜʝʨʝʚʘ ʦʙô̒ ʢʪʽʚ ʢʘʪʘʣʦʛʫ, ʫ 

ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʜʘʥʠʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ. 

ʆʙô̒ ʢʪʘʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ  ̒ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʛʨʫʧ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʦʜʠʥʠʮʽ ʜʦʤʝʥʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ʚ ʤʝʞʘʭ 

ʦʜʥʦʛʦ ʧʽʜʜʝʨʝʚʘ ʢʘʪʘʣʦʛʫ. ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʦʜʥʦʨʘʟʦʚʝ ʥʘʜʘʥʥʷ ʩʪʫʜʝʥʪʫ ʻʜʠʥʠʭ ʜʘʥʠʭ ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ. ʊʦʙʪʦ ʩʚʽʡ ʣʦʛʽʥ ʪʘ 

ʧʘʨʦʣʴ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʬʘʢʫʣʴʪʝʪʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʢʦʞʝʥ ʩʪʫʜʝʥʪ ʟʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʚʧʨʦʜʦʚʞ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʘ ʡ ʫ ʧʦʜʘʣʴʰʽʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʇʨʦʪʝ ʢʦʤʧʘʥʽʷ Google Inc. ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ 

ʩʝʨʚʽʩʽʚ ʪʽʣʴʢʠ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʦʙʣʽʢʦʚʽ 

ʟʘʧʠʩʠ ʚʠʧʫʩʢʥʠʢʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʦʜʠʥʠʮʷʭ, ʷʢʽ ʥʝ 

ʩʠʥʭʨʦʥʽʟʫʶʪʴʩʷ ʽʟ Google Workspace, ʘ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʣʠʰʝ ʩʝʨʚʽʩʘʤʠ 
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ʬʘʢʫʣʴʪʝʪʫ. 

ɼʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʾ ʭ ʦʩʥʦʚʥʽ 

ʘʪʨʠʙʫʪʠ (sAMAccountName ð ʣʦʛʽʥ ʫ ʜʦʤʝʥʽ, mail ð ʘʜʨʝʩʘ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ, displayName ð ̔ ʤô̫  ʪʘ ʧʨʽʟʚʠʱʝ), ʘ ʪʘʢʦʞ ʧʨʘʚʠʣʘ ʜʣʷ ʧʦʰʫʢʫ ʚ ʢʘʪʘʣʦʟʽ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫʪʠʣʽʪʘ Google Cloud Directory Sync ʥʝ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʽʤʧʦʨʪʫʚʘʥʥʷ ʧʘʨʦʣʽʚ ʟ ʢʘʪʘʣʦʛʫ Active Directory. ʊʦʤʫ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʘʨʦʣʽʚ 

ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʘʪʠ ʫʪʠʣʽʪʫ Password Sync. ʇʨʦʪʝ ʽ ʪʫʪ ʽʩʥʫʶʪʴ 

ʦʙʤʝʞʝʥʥʷ ï ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ ʟʤʽʥʠ ʧʘʨʦʣʶ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʛʨʫʧʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʫ Google 

Cloud Directory Sync ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʦʙʣʽʢʦʚʠʭ 

ʟʘʧʠʩʽʚ ʛʨʫʧ. ɿʦʢʨʝʤʘ, ʪʘʢʽ ʟʘʧʠʩʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʣʷ ʢʦʞʥʦʾ ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ, 

ʢʘʬʝʜʨ, ʘ ʪʘʢʦʞ ʫʩʽʭ ʩʪʫʜʝʥʪʽʚ ʬʘʢʫʣʴʪʝʪʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʜʝʷʢʠʭ ʩʝʨʚʽʩʽʚ Google Workspace 

ʷʢ ʩʢʣʘʜʦʚʠʭ ʧʨʦʻʢʪʦʚʘʥʦʛʦ ʍʆʉʅ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʘʨʘʛʨʘʬʽ, ʥʘʣʘʰʪʦʚʫʶʯʠ ʩʠʩʪʝʤʫ Gmail 

ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʩʣʽʜ ʟʤʽʥʠʪʠ ʚʽʜʧʦʚʽʜʥʽ MX-ʟʘʧʠʩʠ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʥ̔ʪʝʨʥʝʪ-ʜʦʤʝʥʫ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ð ʚʠʟʥʘʯʠʪʠ, ʱʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʰʪʦʚʦʛʦ ʜʦʤʝʥʫ ʙʫʜʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʩʝʨʚʝʨʠ ʢʦʤʧʘʥʽʾ Google 

Inc. ʇʨʦʪʝ ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʟʘ ʤʝʞʘʤʠ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʥʝ ʟʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʧʦʨʘʪʠʚʥʫ ʧʦʰʪʫ. Gmail ʥʘʜʘʻ ʟʘʩʦʙʠ ʜʣʷ 

ʛʥʫʯʢʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʧʦʰʪʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ʟʦʢʨʝʤʘ ʽ ʜʣʷ ʾʭ ʛʨʫʧʦʚʦʛʦ 

ʥʘʜʩʠʣʘʥʥʷ. ɺʠʟʥʘʯʝʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʧʨʘʚʠʣʘ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ 

ʜʦʜʘʪʢʦʚʽ ʢʨʠʪʝʨʽʾ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʦʜʥʦʛʦ, ʛʨʫʧʠ ʘʙʦ ʚʩʽʭ ʦʙʣʽʢʦʚʠʭ 

ʟʘʧʠʩʽʚ. ɿʦʢʨʝʤʘ, ʤʠ ʥʘʣʘʰʪʫʚʘʣʠ ʩʠʩʪʝʤʫ ʪʘʢ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʩʠʣʘʥʥʷ 

ʣʠʩʪʽʚ, ʘʜʨʝʩʘʪʽʚ ʷʢʠʭ ʥʝ ʤʽʩʪʠʪʴ ʩʝʨʚʽʩ Gmail, ʥʘ ʧʦʰʪʦʚʠʡ ʩʝʨʚʝʨ ʬʘʢʫʣʴʪʝʪʫ. 

ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʩʪʫʜʝʥʪʽʚ  ̔ʚʠʢʣʘʜʘʯʽʚ ʤʘʶʪʴ ʚʣʘʩʥʽ ʧʦʰʪʦʚʽ ʩʢʨʠʥʴʢʠ, ʪʦ 

ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʥʝʙʘʞʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʱʝ ʦʜʥʫ ʝʣʝʢʪʨʦʥʥʫ 

ʘʜʨʝʩʫ. ɰʾ ʨʦʟʚô̫ ʟʘʥʥʷ ʚʙʘʯʘʻʤʦ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʪʘ ʤʦʪʠʚʘʮʽʡʥʦʤʫ ʘʩʧʝʢʪʘʭ. 

ʊʝʭʥʦʣʦʛʽʯʥʦ ʤʦʞʥʘ ʧʝʨʝʥʘʧʨʘʚʠʪʠ ʚʩʶ ʝʣʝʢʪʨʦʥʥʫ ʢʦʨʝʩʧʦʥʜʝʥʮʽʶ ʥʘ ʽʥʰʫ 

ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ. ɸʣʝ ʽʩʥʫʻ ʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ð ʪʘʢʠʡ ʥʝʚʤʦʪʠʚʦʚʘʥʠʡ 



198 

ʢʦʨʠʩʪʫʚʘʯ ʙʫʜʝ ʽʛʥʦʨʫʚʘʪʠ ʡ ʽʥʰʽ ʩʝʨʚʽʩʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʫ ʩʪʫʜʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʫ ʚʠʢʣʘʜʘʯʽʚ ʩʣʽʜ ʬʦʨʤʫʚʘʪʠ ʷʢ ʦʜʠʥ ʟ ̔

ʩʢʣʘʜʥʠʢʽʚ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʨʦʟʫʤʽʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʇʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ 

ʢʘʣʝʥʜʘʨ. ɺʽʥ ʻ ʩʝʨʚʽʩʦʤ, ʷʢʠʡ ʥʘʜʘʻ ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦ ʢʽʣʴʢʦʭ ʦʙô̒ ʢʪʽʚ-

ʢʘʣʝʥʜʘʨʽʚ. ʂʦʞʝʥ ʟ ʥʠʭ ʤʦʞʝ ʙʫʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʘʙʦ ʩʧʽʣʴʥʠʤ. ʇʨʘʚʠʣʘ 

ʜʦʩʪʫʧʫ ʜʦ ʢʘʣʝʥʜʘʨʽʚ ʤʦʞʫʪʴ ʩʪʦʩʫʚʘʪʠʩʷ ʷʢ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʤʝʥʫ, ʪʘʢ ʽ 

ʥʝʟʘʨʝʻʩʪʨʦʚʘʥʠʭ. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʽ ʜʽʾ: 

¶ ʧʝʨʝʛʣʷʜʫ ʩʪʘʪʫʩʫ çʚʽʣʴʥʠʡ / ʟʘʡʥʷʪʠʡè (ʙʝʟ ʜʝʪʘʣʽʟʘʮʽʾ ʧʦʜʽʾ); 

¶ ʧʝʨʝʛʣʷʜ ʧʦʜʽʡ (ʥʘʟʚʘ, ʦʧʠʩ, ʜʘʪʘ, ʯʘʩ, ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ); 

¶ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʢʘʣʝʥʜʘʨʽ (ʨʝʜʘʛʫʚʘʪʠ ʧʦʜʽʾ); 

¶ ʫʧʨʘʚʣʽʥʥʷ ʢʘʣʝʥʜʘʨʷʤʠ. 

ɻʥʫʯʢʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʘʣʝʥʜʘʨʷ ʪʘʢʦʞ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʟʛʘʜʘʥʠʭ ʚʠʱʝ ʧʨʘʚʠʣ ʜʦ ʢʦʞʥʦʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʦʜʠʥʠʮʽ. ʅʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʨʘʚʠʣʘ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʩʪʘʪʫʩʫ, ʘ 

ʪʘʢʦʞ ʜʦʟʚʦʣʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʩʘʤʦʩʪʽʡʥʦʾ ʟʤʽʥʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʟʘʢʣʘʜʫ. ʇʨʦʧʦʥʫʻʤʦ ʚʠʢʣʘʜʘʯʘʤ ʩʪʚʦʨʠʪʠ ʢʘʣʝʥʜʘʨʽ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʚʠʚʯʝʥʥʷ 

ʜʠʩʮʠʧʣʽʥ ʫ ʧʝʚʥʠʭ ʘʢʘʜʝʤʽʯʥʠʭ ʛʨʫʧʘʭ. ɼʦ ʮʠʭ ʢʘʣʝʥʜʘʨʽʚ, ʚʠʢʦʨʠʩʪʘʚʰʠ 

ʛʨʫʧʦʚʽ ʝʣʝʢʪʨʦʥʥʽ ʘʜʨʝʩʠ, ʚʘʨʪʦ ʥʘʜʘʪʠ ʜʦʩʪʫʧ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʧʦʜʽʡ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ. ʉʪʚʦʨʶʶʯʠ ʥʦʚʫ ʧʦʜʽʶ ʚ ʢʘʣʝʥʜʘʨʽ, 

ʚʠʢʣʘʜʘʯ ʦʢʨʝʤʦ ʤʦʞʝ ʜʦʜʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ. ʊʘʢʝ ʜʦʜʘʪʢʦʚʝ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʧʦʛʦʜʞʫʚʘʪʠ ʪʘ ʢʦʤʝʥʪʫʚʘʪʠ ʧʦʜʽʾ.  

ʉʝʨʚʽʩ Google Calendar ʥʘʜʘʻ ʟʘʩʦʙʠ ʜʣʷ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʟʘʧʠʩʽʚ. ʊʘʢʫ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʦʜʽʡ ʟ ʽʥʰʠʤʠ 

ʧʨʦʛʨʘʤʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ. 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʬʘʡʣʽʚ, ʩʪʫʜʝʥʪʠ ʪʘ ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʭʤʘʨʥʝ 

ʩʭʦʚʠʱʝ Google ɼʠʩʢ. ʎʝʡ ʩʝʨʚʽʩ ʥʝ ʣʠʰʝ ʥʘʜʘʻ ʧʨʦʩʪʽʨ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʬʘʡʣʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʡ ʤʽʩʪʠʪʴ çʭʤʘʨʥʠʡ ʦʬʽʩʥʠʡ ʧʘʢʝʪè. ɺʩʪʘʥʦʚʣʶʶʯʠ ʧʨʘʚʠʣʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ, ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʘʙʦ ʟʘʙʦʨʦʥʠʪʠ 



199 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʜʘʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʣʘʩʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʷʢ ʚʩʝʨʝʜʠʥʽ, ʪʘʢ ʽ ʟʘ 

ʤʝʞʘʤʠ ʜʦʤʝʥʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʢʘ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʨʫʯʥʽʰʠʤ ʟʘʚʜʷʢʠ ʚʽʜʦʤʽʡ 

ʧʨʦʛʨʘʤʽ Google ɼʠʩʢ ʪʘ ʾʾ ʥʘʜʙʫʜʦʚʽ, ʷʢʫ ʤʦʞʥʘ ʜʦʜʘʪʠ ʜʦ ʧʘʢʝʪʫ Microsoft 

Office. ʅʘʜʙʫʜʦʚʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʜʘʚʘʪʠ ʩʧʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʜʦʢʫʤʝʥʪʽʚ Word, PowerPoint ʽ Excel, ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʡ ʨʝʜʘʛʫʚʘʪʠ ʮʽ ʜʦʢʫʤʝʥʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʨʦʛʨʘʤ ʧʘʢʝʪʫ Microsoft Office. ʅʘ ʦʩʥʦʚʽ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ 

ʟʘʫʚʘʞʠʤʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʦʢʫʤʝʥʪʽʚ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. 

ʇʨʦʪʝ ʚʘʨʪʦ ʜʦʟʚʦʣʠʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʜʘʚʘʪʠ ʜʦʩʪʫʧ ʜʣʷ ʚʣʘʩʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 

ʷʢ ʫʩʝʨʝʜʠʥʽ, ʪʘʢ ʽ ʟʘ ʤʝʞʘʤʠ ʜʦʤʝʥʫ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ.  

ʆʜʥʠʤ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʩʝʨʚʽʩʽʚ ʢʦʤʧʘʥʽʾ Google Inc. ʻ ʚʽʜʝʦʭʦʩʪʠʥʛ 

YouTube. ʁʦʛʦ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ çʭʤʘʨʥʦʾè ʦʙʨʦʙʢʠ ʚʽʜʝʦʢʦʥʪʝʥʪʫ ʻ ʜʦʚʦʣʽ 

ʟʥʘʯʥʠʤʠ ʪʘ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ. ʂʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʧʘʢʝʪʫ Google 

Workspace ʜʣʷ ʦʩʚʽʪʠ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʚʽʜʝʦʢʘʥʘʣʫ. 

ʈʦʟʛʦʨʪʘʶʯʠ ʍʆʉʅ, ʜʦʮʽʣʴʥʦ ʩʪʚʦʨʠʪʠ ʩʧʽʣʴʥʠʡ ʢʘʥʘʣ ʜʣʷ ʚʩʽʭ ʡʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘʤʠ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʮʝ ʟʘʚʜʘʥʥʷ, ʧʨʦʪʝ ʨʦʟʚʠʪʦʢ  ̔çʧʨʦʩʫʚʘʥʥʷè 

ʢʘʥʘʣʫ ʚ ʽʥʪʝʨʥʝʪʽ ʚʠʢʦʥʘʥʦ ʥʘ ʜʦʚʦʣʽ ʧʦʯʘʪʢʦʚʦʤʫ ʨʽʚʥʽ. ʇʝʨʩʧʝʢʪʠʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦʭʦʩʪʠʥʛʫ YouTube, ʘ ʪʘʢʦʞ ʩʝʨʚʽʩʫ ɺʝʙʩʘʡʪʠ ʚʙʘʯʘʻʤʦ ʚ 

ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʘʙʦ ʛʨʫʧʦʚʠʭ ʚʝʙʧʦʨʪʬʦʣʽʦ. ʇʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʘ ʚʦʥʠ ʨʝʧʨʝʟʝʥʪʫʚʘʪʠʤʫʪʴ ʡʦʛʦ ʥʘʚʯʘʣʴʥʽ 

ʜʦʩʷʛʥʝʥʥʷ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʽʥʪʝʛʨʘʮʽʾ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google Workspace ʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʻ ʚʽʜʧʦʚʽʜʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʠʢʣʘʜʘʯʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 

ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ʉʪʦʩʦʚʥʦ ʩʪʫʜʝʥʪʽʚ ʜʦʮʽʣʴʥʠʤ ʚʚʘʞʘʻʤʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʝʨʚʽʩʽʚ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʥʘʚʯʘʥʥʷ. ʊʘʢʦʞ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʙʘʯʘʻʤʦ ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ 

ʧʦʚô̫ ʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫ ʤʝʞʘʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʘʢʪʠʢ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʧʦʻʜʥʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚô̫ ʟʘʥʫ ʟ 

ʨʦʟʚô̫ ʟʘʥʥʷʤ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ, ʽʟ ʧʦʜʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʦʙʘʤʠ 

ʩʝʨʚʽʩʽʚ ʍʆʉʅ.  
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ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʫ ʩʪʨʫʢʪʫʨʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ɿɺʆ 

ʯʽʣʴʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ (LMS ï Learning 

Management System) [60]. ɿʘʛʘʣʦʤ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ: ʘʚʪʦʨʠʟʘʮʽʶ ʫʯʘʩʥʠʢʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʜʘʥʥʷ ʾʤ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʥʪʨʦʣʴ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ. ʆʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʻ LMS MOODLE. ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʧʝʜʘʛʦʛʽʯʥʽʡ ʥʘʫʮʽ 

ʥʘʧʨʘʮʴʦʚʘʥʦ ʯʠʤʘʣʠʡ ʜʦʩʚʽʜ ʨʦʟʚô̫ ʟʘʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ. ɿʦʢʨʝʤʘ, ʚ ɯʥʩʪʠʪʫʪʽ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʩʦʚʥʦ ʽʥʪʝʛʨʘʮʽʾ 

LMS MOODLE ʟ ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ Microsoft 365 [63]. 

ʅʘ ʦʩʥʦʚʽ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʽʥʪʝʛʨʘʮʽʷ LMS MOODLE ʽʟ ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ Microsoft 365 ʪʘ Google 

Workspace ʤʦʞʣʠʚʘ ʰʣʷʭʦʤ [329], [314]: 

¶ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʻʜʠʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʪʘ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʤʝʞʘʭ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ. 

ʈʦʟʨʦʙʥʠʢʘʤʠ LMS MOODLE ʩʪʚʦʨʝʥʦ ʤʦʜʫʣʽ ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʾ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google Workspace ʪʘ Microsoft 365 ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʦʢʦʣʽʚ OAuth 2.0 ʪʘ OpenID.  

ʅʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʥʘʣʘʰʪʦʚʘʥʦ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʪʘʢʽ ʤʦʜʫʣʽ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ LMS MOODLE: 

¶ ʤʦʜʫʣʴ OpenID Connect, ʱʦ ʟʜʽʡʩʥʶʻ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʟ̔ ʩʝʨʚʽʩʫ Microsoft 

365; 

¶ ʤʦʜʫʣʴ Oauth2, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʟ̔ ʩʝʨʚʽʩʫ Google+ ʥʘ 

ʦʩʥʦʚʽ ʦʜʥʦʡʤʝʥʥʦʛʦ ʧʨʦʪʦʢʦʣʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʤʦʜʫʣʽʚ ʤʘʻ ʩʧʝʮʠʬʽʯʥʽ ʪʘ ʽʥʚʘʨʽʘʥʪʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʩʣʽʜ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʤʦʜʫʣʴ  ̔ʩʪʚʦʨʠʪʠ 

API-ʧʨʦʻʢʪʠ. ʂʨʽʤ ʪʦʛʦ, ʩʫʪʪʻʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʽʥʪʝʛʨʘʮʽʾ ʻ ʪʘʢʽ: 

¶ ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʪʠʤʫʪʴ ʜʦʩʪʫʧ ʜʦ 

ʪʨʘʜʠʮʽʡʥʠʭ  ̔ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʍʆʉʅ; 
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¶ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʷʢʘ ʚʽʜʧʦʚʽʜʘʣʘ ʙ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ 

ʧʽʜʨʦʟʜʽʣʘʤ ʍʆʉʅ (ʬʘʢʫʣʴʪʝʪʠ, ʢʘʬʝʜʨʠ, ʘʢʘʜʝʤʽʯʥʽ ʛʨʫʧʠ ʪʦʱʦ); 

¶ ʨʝʘʣʽʟʘʮʽʷ ʩʧʨʦʢ̒ʪʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʨʘʜʠʮʽʡʥʠʤʠ (ʨʝʣʷʮʽʡʥʽ ʉʋɹɼ, 

ʢʘʪʘʣʦʛ LDAP) ʘʙʦ ʭʤʘʨʥʠʤʠ ʟʘʩʦʙʘʤʠ (ʧʽʜʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʘʢʝʪʽʚ Google Workspace ʘʙʦ Microsoft 

365) ʟ ʾʭ ʧʦʜʘʣʴʰʦʶ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ (ʫ ʤʽʨʫ ʥʝʦʙʭʽʜʥʦʩʪʽ); 

¶ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟô̫ ʩʥʶʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʝʨʚʽʩʽʚ. 

ʋ ʚʠʧʘʜʢʫ ʽʥʪʝʛʨʘʮʽʾ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ Microsoft 365 ʟ ʩʠʩʪʝʤʦʶ MOODLE 

ʩʣʽʜ ʚʩʪʘʥʦʚʠʪʠ ʤʦʜʫʣʴ OpenID Connect. ʊʘʢʦʞ ʘʜʤʽʥʽʩʪʨʘʪʦʨʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ API-ʧʨʦʻʢʪ ʥʘ ʩʝʨʚʽʩʽ https://manage.windowsazure.com, ʫ 

ʷʢʦʤʫ ʟʘʟʥʘʯʠʪʠ ʡ ʦʪʨʠʤʘʪʠ (ʨʠʩ. 3.3.1): 

¶ ʪʠʧ ʧʨʦʻʢʪʫ ï ʚʝʙʜʦʜʘʪʦʢ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʥʘ ʦʩʥʦʚʽ 

Windows Azure Active Directory; 

¶  URL-ʘʜʨʝʩʠ ʩʘʡʪʫ MOODLE, ʘ ʪʘʢʦʞ URL ʧʝʨʝʘʜʨʝʩʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ 

ʧʽʩʣʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ (SIGN-ON URL); 

¶ ʽʜʝʥʪʠʬʽʢʘʪʦʨ  ̔ʢʣʶʯ ʢʣʽʻʥʪʘ ʧʨʦʻʢʪʫ; 

¶ ʧʨʘʚʘ ʜʦʩʪʫʧʫ ʜʦʜʘʪʢʫ, ʷʢʠʡ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ API-ʧʨʦʻʢʪʫ (ʤʽʥʽʤʘʣʴʥʦ 

ʥʝʦʙʭʽʜʥʠʤʠ ʻ ʧʨʘʚʘ ʥʘ ʯʠʪʘʥʥʷ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ Windows 

Azure Active Directory).  
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ʈʠʩ. 3.3.1. ʉʪʚʦʨʝʥʥʷ API-ʧʨʦʻʢʪʫ Windows Azure Active Directory 

ʂʦʥʬʽʛʫʨʫʚʘʥʥʷ ʤʦʜʫʣʷ OpenID Connect LMS MOODLE ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ 

ʚʥʝʩʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʜʘʥʠʭ, ʘ ʡ ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʩʦʙʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ï 

ʧʝʨʝʜʘʚʘʥʥʷ ʣʦʛʽʥʘ ʪʘ ʧʘʨʦʣʷ ʥʘ ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ ʯʠ ʟʘʧʠʪ ʥʘ ʘʚʪʦʨʠʟʘʮʽʶ. 

ʈʝʘʣʽʟʘʮʽʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ MOODLE ʥʘ ʦʩʥʦʚʽ 

ʧʣʘʪʬʦʨʤʠ Google Workspace ʟʘ ʧʨʦʪʦʢʦʤ OAuth 2.0 ʤʦʞʣʠʚʘ ʟʘʚʜʷʢʠ 

ʚʠʢʦʥʘʥʥʶ ʪʘʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ  ̔ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ: 

¶ ʩʪʚʦʨʝʥʥʷ API-ʧʨʦʻʢʪʫ ʥʘ ʩʝʨʚʽʩʽ console.developers.google.com. ʅʘ ʮʴʦʤʫ 

ʝʪʘʧʽ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ URL ʩʘʡʪʫ, ʟ ʷʢʦʛʦ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʘʚʪʦʨʠʟʘʮʽʷ ʪʘ 

URL ʩʪʦʨʽʥʢʠ, ʥʘ ʷʢʫ ʙʫʜʝ ʧʦʚʝʨʥʝʥʦ ʨʝʟʫʣʴʪʘʪ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ʋ ʚʽʜʧʦʚʽʜʴ 

ʩʝʨʚʽʩ ʟʛʝʥʝʨʫʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʩʝʢʨʝʪʥʠʡ ʢʦʜ ʜʦʩʪʫʧʫ ʜʦ 

API-ʧʨʦʻʢʪʫ; 

¶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʤʦʜʫʣʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʚ ʩʠʩʪʝʤʽ 

MOODLE. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ 

ʩʪʚʦʨʝʥʥʷ API-ʧʨʦʻʢʪʫ (ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʩʝʢʨʝʪʥʠʡ ʢʦʜ). 

ʇʽʩʣʷ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʟʛʘʜʘʥʠʭ ʤʦʜʫʣʽʚ ʩʪʦʨʽʥʢʘ ʚʭʦʜʫ ʢʦʨʠʩʪʫʚʘʯʘ ʢʨʽʤ 

ʩʪʘʥʜʘʨʪʥʦʾ ʬʦʨʤʠ ʤʽʩʪʠʪʠʤʝ ʢʥʦʧʢʠ-ʧʦʩʠʣʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʜʫʣʽʚ 

(ʨʠʩ. 3.3.2). 
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ʈʠʩ. 3.3.2. ʉʪʦʨʽʥʢʘ ʽʥʪʝʛʨʦʚʘʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ LMS MOODLE 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʧʘʨʘʤʝʪʨʘʭ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʧʦʣʝ, 

ʷʢʝ ʚʠʟʥʘʯʘʻ ʩʧʦʩʽʙ ʡʦʛʦ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʙʘʟʠ ʜʘʥʠʭ LMS MOODLE, LDAP-ʢʘʪʘʣʦʛʫ, ʧʨʦʪʦʢʦʣʽʚ 

OpenID, OAUTH 2.0 ʪʦʱʦ. ʇʨʠʯʦʤʫ ʢʦʨʠʩʪʫʚʘʯ ʙʫʜʝ ʘʚʪʝʥʪʠʬʽʢʦʚʘʥʠʤ ʣʠʰʝ ʫ 

ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʛʦ ʩʧʦʩʦʙʫ, ʷʢʠʡ ʟʘʟʥʘʯʝʥʦ ʚ ʧʘʨʘʤʝʪʨʘʭ ʦʙʣʽʢʦʚʦʛʦ 

ʟʘʧʠʩʫ.  

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʙʝʟʧʝʢʦʚʦʤʫ ʩʢʣʘʜʥʠʢʫ ʩʝʨʚʽʩʥʦ ʾ ʤʦʜʝʣʽ ʍʆʉʅ, 

ʫʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʚʠʥʠʢʘʶʪʴ ʩʠʪʫʘʮʽʾ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. ʉʪʦʩʦʚʥʦ ʽʥʪʝʛʨʦʚʘʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʚ LMS 

MOODLE ʪʘʢʦʶ ʩʠʪʫʘʮʽʻʶ ʻ ʜʦʩʪʫʧ ʩʪʦʨʦʥʥʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ 

ʙʫʜʴ-ʷʢʦʤʫ ʩʝʨʚʽʩʽ ʧʣʘʪʬʦʨʤʠ Google Workspace. ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʤʦʜʫʣʴ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʟʘ ʧʨʦʪʦʢʦʣʦʤ OAuth 2.0 ʥʝ ʤʽʩʪʠʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʦʙʤʝʞʠʣʠ ʙ 

ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʝʚʥʦʛʦ ʜʦʤʝʥʫ, ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʘʪʴ ʝʣʝʢʪʨʦʥʥʽ 

ʘʜʨʝʩʠ ɿɺʆ ʘʙʦ ʬʘʢʫʣʴʪʝʪʫ. ʊʦʙʪʦ ʩʠʩʪʝʤʘ MOODLE ʚʠʢʦʥʫʚʘʪʠʤʝ ʘʚʪʦʨʠʟʘʮʽʶ 

ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʤʘʶʪʴ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ Google, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʩʪʚʦʨʶʚʘʪʠʤʝ ʚʽʜʧʦʚʽʜʥʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʫ ʚʥʫʪʨʽʰʥʽʡ ʙʘʟʽ ʜʘʥʠʭ ʩʠʩʪʝʤʠ 

MOODLE. ɼʣʷ ʫʩʫʥʝʥʥʷ ʮʽʻʾ ʟʘʛʨʦʟʠ ʚʘʨʪʦ: 
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¶ ʽʤʧʦʨʪʫʚʘʪʠ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʬʘʡʣʘ ʘʙʦ 

ʜʦʯʝʢʘʪʠʩʷ ʾʭ ʩʪʚʦʨʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʽʟ ʟʦʚʥʽʰʥʴʦʾ ʙʘʟʠ; 

¶ ʫ ʙʘʟʽ ʜʘʥʠʭ LMS MOODLE ʟʤʽʥʠʪʠ ʩʧʦʩʽʙ ʨʝʻʩʪʨʘʮʽʾ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ï 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʪʦʢʦʣ OAuth 2.0; 

¶ ʟʘʙʦʨʦʥʠʪʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʫ ʩʠʩʪʝʤʽ MOODLE. 

ʗʢʱʦ ʞ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʝʷʢʠʭ ʢʫʨʩʽʚ, ʪʦ ʩʣʽʜ ʥʘʜʘʪʠ 

ʜʦ ʥʠʭ ʘʥʦʥʽʤʥʠʡ (ʛʦʩʪʴʦʚʠʡ) ʜʦʩʪʫʧ, ʷʢʠʡ ʥʝ ʚʠʤʘʛʘʻ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ʋ ʚʠʧʘʜʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʍʆʉʅ ʢʽʣʴʢʦʭ ʙʘʟ ʜʘʥʠʭ ʜʣʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʩʠʩʪʝʤʠ MOODLE, ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʦʢʨʝʤʦʛʦ ʩʝʨʚʽʩʫ, ʥʘʧʨʠʢʣʘʜ 

ʧʨʦʚʘʡʜʝʨ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ OpenAm. 

ɼʣʷ ʽʥʪʝʛʥʘʮʽʾ ʩʠʩʪʝʤʠ MOODLE ʟ ʩʝʨʚʽʩʘʤʠ Google Workspace ʥʘ ʨʽʚʥʽ 

ʢʦʥʪʝʥʪʫ ʾʾ ʨʦʟʨʦʙʥʠʢʘʤʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʦʢʨʝʤʽ ʤʦʜʫʣʽ. ʆʜʥʠʤ ʟ ʥʠʭ ʻ GDrive, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ  ̔ʚʠʢʣʘʜʘʯʘʤ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʜʦ ʝʣʝʢʪʨʦʥʥʠʭ ʢʫʨʩʽʚ 

ʬʘʡʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʩʝʨʚʽʩʫ Google ɼʠʩʢ (ʨʠʩ. 3.3.3). ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫ 

ʚʠʧʘʜʢʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʧʨʦʪʦʢʦʣʦʤ OAuth, ʜʦʩʪʫʧ ʜʦ ʩʝʨʚʽʩʫ 

Google ɼʠʩʢ ʙʫʜʝ ʥʘʜʘʥʦ ʘʚʪʦʤʘʪʠʯʥʦ. ʊʘʢʦʞ ʩʧʝʮʠʬʽʢʦʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʦʜʫʣʷ GDrive ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʽʚ ʟʽ ʩʭʦʚʠʱʘ Google ɼʠʩʢ ʚ 

ʙʘʟʫ ʜʘʥʠʭ LMS MOODLE, ʥʘ ʱʦ ʤʦʞʝ ʤʘʪʠ ʚʠʧʣʠʚ ʦʙʤʝʞʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʚʝʙʩʝʨʚʝʨʘ. ʊʦʙʪʦ ʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʧʨʦʙʣʝʤʠ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ. 

 

ʈʠʩ. 3.3.3. ɼʦʜʘʚʘʥʥʷ ʬʘʡʣʘ ʟ ʩʭʦʚʠʱʘ Google ɼʠʩʢ 
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ʊʘʢʦʞ ʜʦʮʽʣʴʥʠʤ ʚʙʘʯʘʻʤʦ ʜʦʜʘʚʘʥʥʷ ʥʘ ʩʪʦʨʽʥʢʘʭ ʩʠʩʪʝʤʠ MOODLE 

ʙʣʦʢʫ ʜʣʷ ʨʦʙʦʪʠ ʟ̔ ʩʝʨʚʽʩʦʤ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ Gmail. ɺʽʜʧʦʚʽʜʥʠʡ ʤʦʜʫʣʴ 

ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʙʣʦʮʽ ʢʽʣʴʢʦʩʪʽ ʪʘ ʥʘʟʚ ʥʝʧʨʦʯʠʪʘʥʠʭ ʣʠʩʪʽʚ, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʧʘʨʦʣʴʥʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ʩʝʨʚʽʩʫ Gmail (ʨʠʩ. 3.3.4). 

 

ʈʠʩ. 3.3.4. ʄʦʜʫʣʴ LMS MOODLE ʜʣʷ ʨʦʙʦʪʠ ʟ ʩʝʨʚʽʩʦʤ Gmail 

ɸʥʘʣʦʛʽʯʥʦ ʜʣʷ ʨʦʙʦʪʠ ʟʽ ʩʭʦʚʠʱʘʤʠ ʩʝʨʚʽʩʫ Microsoft 365 ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʫʣʴ OneDrive for Business. 

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʝʣʝʢʪʨʦʥʥʠʭ ʢʫʨʩʽʚ ʻ ʢʘʣʝʥʜʘʨ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ 

ʧʣʘʥʫʚʘʪʠ ʧʦʜʽʾ, ʘ ʦʪʞʝ,  ̔ʜʽʷʣʴʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɺʩʪʘʥʦʚʠʚʰʠ 

ʪʘ ʥʘʣʘʰʪʫʚʘʚʰʠ ʤʦʜʫʣʴ Microsoft 365 Integration, ʦʪʨʠʤʘʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʜʘʚʘʪʠ ʙʣʦʢ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʩʝʨʚʽʩʘʤʠ ʧʣʘʪʬʦʨʤʠ Microsoft 365. ɺʠʢʣʘʜʘʯ ʢʫʨʩʫ 

ʚʢʘʟʫʻ, ̫ ʢʽ ʢʘʣʝʥʜʘʨʽ ʡ ʫ ̫ ʢʦʤʫ ʥʘʧʨʷʤʽ ʩʣʽʜ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ (ʢʘʣʝʥʜʘʨʽ MOODLE 

ʜʦ ʩʝʨʚʽʩʫ Outlook, ʢʘʣʝʥʜʘʨʽ Outlook ʜʦ LMS MOODLE ʘʙʦ ʚ ʦʙʦʭ ʥʘʧʨʷʤʘʭ) 

(ʨʠʩ. 3.3.4). 
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ʈʠʩ. 3.3.4. ʇʘʨʘʤʝʪʨʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʢʘʣʝʥʜʘʨʽʚ  

Microsoft 365 ʪʘ LMS MOODLE 

ʅʘ ʩʴʦʛʦʜʥʽ ʧʦʢʠ ʥʝ ʨʝʘʣʽʟʦʚʘʥʦ ʤʦʜʫʣʷ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʜʚʦʩʪʦʨʦʥʥʴʦʾ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʢʘʣʝʥʜʘʨʷ ʩʠʩʪʝʤʠ MOODLE ʽʟ ʩʝʨʚʽʩʦʤ Google-Calendar. ʇʨʦʪʝ 

ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫ ʢʘʣʝʥʜʘʨʷ ʧʝʚʥʦʛʦ ʢʫʨʩʫ LMS ʟ ʦʪʨʠʤʘʥʥʷʤ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʴʦʛʦ, ʟ ʧʦʜʘʣʴʰʠʤ ʜʦʜʘʚʘʥʥʷ ʡʦʛʦ ʚ ʩʝʨʚʽʩʽ Google-ʢʘʣʝʥʜʘʨ. 

ʗʢʱʦ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʜʦʜʘʚʘʥʥʷ ʢʘʣʝʥʜʘʨʷ Google ʜʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʫ, ʪʦ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʙʣʦʢ ʟ HTML-ʢʦʜʦʤ. ɼʦ ʥʴʦʛʦ ʩʣʽʜ ʚʩʪʘʚʠʪʠ ʢʦʜ ʦʙô̒ ʢʪʘ 

iframe, ʱʦ ʛʝʥʝʨʫʻ ʩʝʨʚʽʩ ʂʘʣʝʥʜʘʨ ʧʨʠ ʥʘʜʘʥʥʽ ʜʦʩʪʫʧʫ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙô̒ ʢʪʘ. 

ʆʙʠʜʚʘ ʩʧʦʩʦʙʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʥʦʥʽʤʥʠʡ ʜʦʩʪʫʧ ʜʦ ʢʘʣʝʥʜʘʨʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʥʝʙʘʞʘʥʠʤ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ.  

 

3.4. ʇʣʘʪʬʦʨʤʠ Apache Cloudstack ʪʘ Proxmox VE ʷʢ ʩʢʣʘʜʥʠʢʠ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʅʘ ʩʴʦʛʦʜʥʽ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʻ ʚʘʞʣʠʚʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʢʣʘʩʠʯʥʽʡ 

ʣʦʢʘʣʴʥʽʡ ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɿʘʚʜʷʢʠ ʾʤ 

ʩʪʫʜʝʥʪʠ, ʚʠʢʣʘʜʘʯʽ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʧʝʨʩʦʥʘʣ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤ ʜʦʜʘʪʢʽʚ ʪʘ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʚʝʙʩʪʦʨʽʥʢʠ. 

ʎʝ ʟʤʝʥʰʫʻ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʘ ʧʨʦʧʦʥʫʻ ʙʽʣʴʰ ʧʦʪʫʞʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɿɺʆ. ɿʦʢʨʝʤʘ, ʪʘʢʝ ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʩʪʦʩʫʻʪʴʩʷ ʣʽʮʝʥʟʽʡ ʥʘ 
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ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʨʦʟʤʽʱʝʥʥʷ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʗʢ ʥʘʩʣʽʜʦʢ, ɯʊ-ʬʘʭʽʚʮʽ ʟʚʽʣʴʥʷʶʪʴʩʷ ʚʽʜ ʧʽʜʪʨʠʤʢʠ ʧʝʚʥʠʭ 

ʩʝʨʚʽʩʽʚ ʽ ʨʝʧʦʟʠʪʦʨʽʾʚ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʝʨʚʫʚʘʥʥʷ ʭʤʘʨʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫʩʫʚʘʻ ʨʠʟʠʢʠ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʦʚô̫ ʟʘʥʽ ʟ ʮʠʤ ʚʠʩʦʢʽ 

ʚʠʪʨʘʪʠ. ʍʤʘʨʥʽ ʩʣʫʞʙʠ ʯʘʩʪʦ ʧʨʦʧʦʥʫʶʪʴ ʥʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʮʠʬʨʦʚʠʭ ʩʝʨʝʜʦʚʠʱ. ʋʩʝ ʮʝ 

ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʢʝʨʽʚʥʠʮʪʚʫ ʢʦʞʥʦʛʦ ɿɺʆ. ɿʘ ʫʤʦʚ 

ʩʪʚʦʨʝʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʨʦʟʰʠʨʶʶʪʴʩʷ 

ʤʝʞʽ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʤʘʶʪʴ ʪʘʢʽ ʽʥʥʦʚʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʘʜʘʧʪʠʚʥʽʩʪʴ, ʤʦʙʽʣʴʥʽʩʪʴ, ʚʽʣʴʥʠʡ ʤʝʨʝʞʥʠʡ ʜʦʩʪʫʧ, 

ʫʥʽʬʽʢʦʚʘʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʙʦʪʠ 

[157]. 

ɹʘʛʘʪʦ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʥʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʪʘ ʭʤʘʨʥ ̔

ʦʙʯʠʩʣʝʥʥ ̫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʮʠʬʨʦʚʠʭ ʢʘʤʧʫʩʽʚ, 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ. ʆʩʪʘʥʥʽ ʻ ʚʘʞʣʠʚʠʤ ʧʨʦʛʨʘʤʥʠʤʠ ʪʘ ʦʩʚʽʪʥʽʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʜʝʣʽ ʍʆʉʅ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʥʘʫʢ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʨʪʫʘʣʽʟʫʚʘʪʠ ʦʙô̒ ʢʪ ʚʠʚʯʝʥʥʷ, ʟʨʦʙʠʪʠ ʡʦʛʦ ʦʜʥʘʢʦʚʦ 

ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʪʨʠʤʢʫ ʪʘ ʢʦʥʪʨʦʣʴ ʟ ʙʦʢʫ 

ʚʠʢʣʘʜʘʯʘ.  

ʋʥʽʚʝʨʩʠʪʝʪʠ ʉʐɸ ʚʠʟʥʘʣʠ ʧʦʪʝʥʮʽʘʣ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʚʘʨʪʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʢʪʦʨʫ. ʅʘʧʨʠʢʣʘʜ, 

ʨʦʟʛʦʨʥʫʪʘ ʢʦʨʧʦʨʘʪʠʚʥʘ ʭʤʘʨʘ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ɺʘʰʠʥʛʪʦʥʘ ʜʦʟʚʦʣʠʣʘ 

ʩʪʫʜʝʥʪʘʤ-ʽʥʬʦʨʤʘʪʠʢʘʤ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʤʠ 

ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ [376]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʘʥʘʣʽʪʠʢʘʤʠ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʦ 

ʝʬʝʢʪʠʚʥʠʭ ʦʮʽʥʦʢ ʨʠʟʠʢʽʚ, ʱʦ ̒ ʥʘʜʽʡʥʠʤʠ ʪʘ ʧʦʚʪʦʨʶʚʘʥʠʤʠ.  

ɼʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʩʣʽʜ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʩʝʨʚʽʩʥʦʾ, 

ʙʝʟʧʝʢʦʚʦʾ ʪʘ ʤʦʜʝʣʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʘʥʘʣʽʟʫ ʥʘʷʚʥʦʾ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɿɺʆ ʪʘ ʨʦʟʫʤʽʥʥʷ ʟʘʚʜʘʥʴ, ʱʦ ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʨʦʟʛʦʨʪʘʥʥʷ. ʏʠʤʘʣʦ ʚʯʝʥʠʭ ʫ ʛʘʣʫʟʽ ʢʦʤʧôʁ ʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ 
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ʥʘʚʯʘʥʥʷ ʚʚʘʞʘʶʪʴ, ʱʦ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʨʦʟʛʦʨʪʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʭʤʘʨ 

ʻ ʢʦʤʙʽʥʦʚʘʥʘ (ʛʽʙʨʠʜʥʘ). ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʨʦʟʛʦʨʥʫʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʚʪʦʨʩʴʢʠʭ 

ʤʦʜʝʣʝʡ ʢʦʨʧʦʨʘʪʠʚʥʘ ʭʤʘʨʘ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʛʨʝʛʫʚʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʣʘʩʪʠʯʥʦʩʪʽ ʾ ʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʟ ʜʨʫʛʦʛʦ 

ʙʦʢʫ ï ʜʦʟʚʦʣʠʪʴ ʨʦʟʤʝʞʫʚʘʪʠ ʾʭ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʚʯʘʣʴʥʦʛʦ ʯʠ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʯʥʦʾ ʤʦʜʝʣʽ ʢʦʨʧʦʨʘʪʠʚʥʘ ʭʤʘʨʘ ʻ ʟʘʩʦʙʦʤ ʧʽʟʥʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʦʙô̒ ʢʪʦʤ ʚʠʚʯʝʥʥʷ ʥʘʫʢʦʚʮʽʚ, ʚʠʢʣʘʜʘʯʽʚ, ʩʪʫʜʝʥʪʽʚ. ɺ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʢʦʨʧʦʨʘʪʠʚʥʘ 

ʭʤʘʨʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: 

¶ ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʾʭ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ï 

ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ ʪʘ ʤʝʨʝʞ; 

¶ ʷʢʦʤʦʛʘ ʙʽʣʴʰ ʪʦʯʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ ʨʝʘʣʴʥʠʤ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʩʠʩʪʝʤʘʤ, ʟʦʢʨʝʤʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʬʦʨʤʦʚʘʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʩʪʫʜʝʥʪʘ ʟʤʽʥʶʚʘʪʠ ʦʙô̒ ʢʪ ʚʠʚʯʝʥʥʷ ʜʣʷ 

ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ; 

¶ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʭʤʘʨʥʠʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ ɿɺʆ ʪʘ 

ʥ̔ʪʝʨʥʝʪ; 

¶ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʙʘʞʘʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʻʜʠʥʠʭ ʜʘʥʠʭ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʚ ʦʩʥʦʚʫ ʧʨʦʢ̒ʪʦʚʘʥʦʾ ʤʦʜʝʣʽ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʣʽʜ 

ʧʦʢʣʘʩʪʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ: 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ 

ʢʦʤʧôʁ ʪʝʨʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 

¶ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʟʘʩʦʙʘʤʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʨʝʞʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʘ 

ʪʘʢʦʞ ʯʝʨʝʟ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʚʘʥʥʷ ʛʽʧʝʨʪʝʢʩʪʫ; 

¶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁçʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè; 

¶ ʩʪʚʦʨʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ ʤʝʨʝʞ, ʘ ʪʘʢʦʞ ʾʭ ʘʛʨʝʛʫʚʘʥʥʷ ʟ 

ʬʽʟʠʯʥʠʤʠ ʤʝʨʝʞʘʤʠ; 
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¶ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʥʠʭ ʙʘʟ ʜʘʥʠʭ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʭʤʘʨʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʦʪʫʞʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ 

(Windows Azure, Amazon EC2, C3), ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʠʤ ʨʦʟʛʦʨʪʘʥʥʷ ʚ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ɺʅɿ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʤʦʞʣʠʚʝ ʨʦʟʨʦʙʣʝʥʥʷ 

çʭʤʘʨʥʠʭè ʣʘʙʦʨʘʪʦʨʽʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ ʮʠʢʣʫ ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ 

ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʂʦʨʦʪʢʦ ʨʦʟʛʣʷʥʝʤʦ ʙʝʟʢʦʰʪʦʚʥʽ ʧʣʘʪʬʦʨʤʠ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʥʘ 

ʩʧʨʦʻʢʪʫʚʘʪʠ ʢʦʨʧʦʨʘʪʠʚʥʫ ʭʤʘʨʫ. ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʠʤʦ ʪʨʠ: 

¶ Cloudstack; 

¶ Eucalyptus; 

¶ Proxmox VE; 

¶ Openstack. 

Apache Cloudstack ̒ ʧʨʦʻʢʪʦʤ ʢʦʤʧʘʥʽʾ Apache Software Foundation, ʫ ʤʝʞʘʭ 

ʷʢʦʛʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʝ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ 

ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁçʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè (IaaS). ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʥʠʢʘʤʠ 

ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ Cloudstack ʻ [423]: 

¶ ʟʦʥʘ (zone) ð ʥʘʡʙʽʣʴʰʠʡ ʧʽʜʨʦʟʜʽʣ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʜʘʪʘʮʝʥʪʨʫ; 

¶ ʩʪʽʡʢʘ (pod) ð ʻ ʘʥʘʣʦʛʦʤ ʩʝʨʚʝʨʥʦʾ ʩʪʽʡʢʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʢʣʘʩʪʝʨʠ ʪʘ ʭʦʩʪʠ, 

ʱʦ ʥʘʣʝʞʘʪʴ ʦʜʥʽʡ ʧʽʜʤʝʨʝʞʽ; 

¶ ʢʣʘʩʪʝʨ (cluster) ð ʩʫʢʫʧʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʦʜʥʽʡ 

ʩʪʽʡʮʽ;  

¶ ʭʦʩʪ (host) ð ʩʝʨʚʝʨ, ʥʘ ʷʢʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʛʽʧʝʨʚʽʟʦʨ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʨʦʟʧʦʜʽʣ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ; 

¶ ʧʝʨʚʠʥʥʽ ʪʘ ʚʪʦʨʠʥʥʽ ʩʭʦʚʠʱʘ (primary and secondary storages) ð 

ʟʙʝʨʽʛʘʶʪʴ ʨʦʟʜʽʣʠ ʪʘ ʜʠʩʢʠ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ; ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ 

ʟʘ ʨʽʟʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ. 
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Eucalyptus ï ʮʝ ʱʝ ʦʜʥʘ ʧʨʦʛʨʘʤʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʥʘ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʢʣʘʩʪʝʨʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʠʪʠ ʩʫʤʽʩʥʫ ʟ Amazon EC2 ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʆʩʥʦʚʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ Eucalyptus ʻ [233]: 

¶ ʢʦʥʪʨʦʣʝʨ ʭʤʘʨʠ (cloud controller) ðʻ ʽʥʪʝʨʬʝʡʩʦʤ ʫʧʨʘʚʣʽʥʥʷ ʭʤʘʨʦʶ; 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʟʧʦʜʽʣ ʦʩʥʦʚʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; 

¶ ʢʦʥʪʨʦʣʝʨ ʢʣʘʩʪʝʨʘ (ʩluster ʩontroller) ð ʢʝʨʫʻ ʢʦʥʪʨʦʣʝʨʘʤʠ ʚʫʟʣʽʚ, 

ʚʠʟʥʘʯʘʻ ʥʘ ʷʢʦʤʫ ʚʫʟʣʽ ʙʫʜʝ ʟʘʚʘʥʪʘʞʝʥʘ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ; 

¶ ʢʦʥʪʨʦʣʝʨ ʚʫʟʣʘ (node ʩontroller) ð ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʝʢʟʝʤʧʣʷʨʫ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ; 

¶ walrus ð ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʦʙô̒ ʢʪʽʚ. 

OpenStack ð ʮʝ ʢʦʤʧʣʝʢʩ ʧʨʦʻʢʪʽʚ ʚʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʭʤʘʨ. ʆʩʥʦʚʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʩʢʣʘʜʥʠʢʘʤʠ 

OpenStack ʻ [351]: 

¶ OpenStack Compute (Nova) ð ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ 

ʩʪʚʦʨʶʚʘʪʠ ʛʨʫʧʠ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʚʝʨʽʚ ʽ ʫʧʨʘʚʣʷʪʠ ʾʭ ʨʦʙʦʪʦʶ; 

¶ OpenStack Image Service (Glance) ð ʨʝʻʩʪʨ ʦʙʨʘʟʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, 

ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʫʚʘʪʠ ʥʦʚʽ ʦʙʨʘʟʠ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ ʧʝʨʝʜʘʚʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʘ ʧʦʪʨʽʙʥʽ ʚʫʟʣʠ; 

¶ OpenStack Object Storage (Swift) ð ʨʦʟʧʦʜʽʣʝʥʝ, ʟʘʚʘʜʦʩʪʽʡʢʝ ʩʭʦʚʠʱʝ 

ʦʙô̒ ʢʪʽʚ; 

¶ OpenStack Identity (Keystone) ð ʧʘʢʝʪ ʜʣʷ ʫʥʽʬʽʢʘʮʽʾ ʟʘʩʦʙʽʚ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ OpenStack ʟ 

ʥʘʷʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ; 

¶ OpenStack Dashboard (Horizon) ð ʚʝʙ̔ʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ; 

¶ Networking (Quantum) ð ʩʪʨʫʢʪʫʨʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ, 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʽ ʩʫʧʨʦʚʦʜʫ ʤʝʨʝʞ. 

Proxmox VE (Virtual Enviroment ð ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ Proxmox) ʥʠʥʽ ʻ 

ʧʦʪʫʞʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʚʽʨʪʫʘʣʽʟʘʮʽʻʶ ʩʝʨʚʝʨʘ ʟ 

ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ ʥʘ ʦʩʥʦʚʽ ʙʽʙʣʽʦʪʝʢʠ ʚʽʨʪʫʘʣʽʟʘʮʽʾ QEMU, ʛʽʧʝʨʚʽʟʦʨʘ KVM ʪʘ 
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ʧʽʜʩʠʩʪʝʤʠ ʢʦʥʪʝʡʥʠʨʠʟʘʮʽʾ LXC. ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʭʤʘʨʠ ʤʦʞʝ ʢʝʨʫʚʘʪʠ 

ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ, ʢʦʥʪʝʡʥʝʨʘʤʠ, ʚʠʩʦʢʦʜʦʩʪʫʧʥʠʤʠ ʢʣʘʩʪʝʨʘʤʠ, 

ʩʭʦʚʠʱʘʤʠ ʪʘ ʤʝʨʝʞʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʛʦ, ʧʨʦʩʪʦʛʦ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʝʙ̔ʥʪʝʨʬʝʡʩʫ ʘʙʦ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ (CLI) [358]. 

ɿʘʛʘʣʦʤ ʧʨʦʛʨʘʤʥʽ ʩʢʣʘʜʥʠʢʠ ʨʦʟʛʣʷʥʫʪʠʭ ʧʣʘʪʬʦʨʤ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽ. 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 3.4.1, ʾʭʥ ̔ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘʢʦʞ ʻ ʩʭʦʞʠʤʠ. 

ʊʘʙʣʠʮʷ 3.4.1. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ 

ʇʣʘʪʬʦʨʤʠ 

ʄʦʞʣʠʚʦʩʪʽ 

Cloudsta

ck  

Eucalyptu

s 
OpenStack Proxmox 

VE 

ʂʦʥʩʦʣʴ ʫʧʨʘʚʣʽʥʥʷ ɺʄ + + ï  

ɺʝʙ̔ʥʪʝʨʬʝʡʩ ʜʦ ʢʦʥʩʦʣʽ ɺʄ + ï ï + 

ʈʦʙʦʪʘ ʟ ʦʩʥʦʚʥʠʤʠ ʛʽʧʝʨʚʽʟʦʨʘʤʠ KVM, 

XEN 

KVM,  XE

N 
KVM,  XEN KVM  

ʇʽʜʪʨʠʤʢʘ ʪʝʭʥʦʣʦʛʽʡ VLAN + + + + 

ʈʦʟʰʠʨʝʥʥʷ ʯʝʨʝʟ API-ʬʫʥʢʮʽʾ + + + + 

ʉʪʚʦʨʝʥʥʷ çʤʠʪʪʻʚʠʭ ʟʥʽʤʢʽʚè OC + + + + 

ʉʠʩʪʝʤʥʽ ʧʦʜʽʾ ʫ ʚʝʙ̔ʥʪʝʨʬʝʡʩʽ + ï ï + 

ɯʥʪʝʛʨʘʮʽʷ ʟ Active Directory + + + + 

ɹʝʟʢʦʰʪʦʚʥʠʡ ʭʘʨʘʢʪʝʨ 

ʧʦʰʠʨʝʥʥʷ 
+ + + 

+ 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʣʴʥʦʧʦʰʠʨʶʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʧʣʘʪʬʦʨʤʠ, ʤʠ ʧʨʘʛʥʫʣʠ, 

ʱʦʙ ʷʢʽʩʪʴ ʥʘʜʘʥʥʷ ʩʝʨʚʽʩʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠʥʮʠʧʦʚʦ 

ʚʘʞʣʠʚʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʝʨʝʚʘʛʠ, ʥʘʙʣʠʞʘʣʘʩʷ ʜʦ ʷʢʦʩʪʽ, ʱʦ ʥʘʜʘʶʪʴ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ: ʟʦʢʨʝʤʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, ʯʘʩ ʽ ʩʧʝʢʪʨ 

ʥʘʜʘʥʥʷ ʩʝʨʚʽʩʫ, ʚʠʪʨʘʪʠ ʽ ʧʨʦʙʣʝʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ɯʊ-ʧʽʜʨʦʟʜʽʣʫ, 

ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʝʨʝʚʘʛʠ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ, ʥʘʧʨʠʢʣʘʜ ʪʘʢʽ ʷʢ ʧʽʜʚʠʱʝʥʘ ʙʝʟʧʝʢʘ ʜʘʥʠʭ  ̔ʢʝʨʦʚʘʥʽʩʪʴ 

[16].  

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ [321], [322], [372], [34] ʪʘ ʚʣʘʩʥʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʨʦʛʨʘʤʥʠʤʠ ʦʩʥʦʚʘʤʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʙʫʣʦ ʦʙʨʘʥʦ ʚʽʜʨʠʪ,̔ ʚʽʣʴʥʦ 
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ʧʦʰʠʨʶʚʘʥ ̔ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʪʘ Proxmox VE. ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʪʘʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: 

¶ ʚʽʜʢʨʠʪʽʩʪʴ  ̔ʙʝʟʢʦʰʪʦʚʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʜʝʣʽ çʥ̔ʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ 

ʩʝʨʚʽʩè; 

¶ ʧʽʜʪʨʠʤʢʘ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʛʽʧʝʨʚʽʟʦʨʽʚ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʚʽʣʴʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʟʦʚʥʽʰʥʽʭ ʙʘʟ ʜʘʥʠʭ; 

¶ ʘʛʨʝʛʫʚʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʢʽʣʴʢʦʭ ʘʧʘʨʘʪʥʠʭ ʛʽʧʝʨʚʽʟʦʨʽʚ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʰʘʙʣʦʥʽʚ ʪʘ ʚʽʜʙʠʪʢʽʚ ʜʠʩʢʽʚ ʚʽʨʪʫʘʣʴʥʠʭ 

ʢʦʤʧôʁ ʪʝʨʽʚ; 

¶ ʤʽʛʨʘʮʽʶ ɺʄ ʤʽʞ ʩʭʦʚʠʱʘʤʠ; 

¶ ʧʽʜʪʨʠʤʢʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʨʝʞʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʧʨʦʪʦʢʦʣʽʚ (VLAN, 

DHCP, VPN); 

¶ ʟʘʧʫʩʢ ɺʄ ʚʩʝʨʝʜʠʥʽ ʽʥʰʠʭ ɺʄ; 

¶ ʨʦʟʧʦʜʽʣ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʩʪʫʜʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʾʭ ʘʢʘʜʝʤʽʯʥʠʭ ʛʨʫʧ; 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʪʘ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʝʡ, ʟ ʤʝʪʦʶ ʟʘʦʱʘʜʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʜʦʨʦʛʦʚʘʨʪʽʩʥʝ ʩʝʨʚʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ ʡ ʧʦʪʫʞʥʽ ʪʘ 

ʰʚʠʜʢʦʜʽʶʯʽ ʤʝʨʝʞʝʚʽ ʩʭʦʚʠʱʘ. ʆʪʞʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʥʘʤʠ ʟʘʜʽʷʥʦ 4 ʢʦʤʧôʁ ʪʝʨʠ ʥʘ ʦʩʥʦʚʽ ʧʨʦʮʝʩʦʨʽʚ Intel Core 

i5 ʽʟ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ 76 Gb. 

ɺʠʜʽʣʠʤʦ ʯʠʥʠʢʠ ʧʨʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʽ ʤʠ ʚʚʘʞʘʻʤʦ ʩʫʪʪʻʚʠʤʠ ʚ 

ʧʨʦʮʝʩʽ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʬʦʨʤʠ Apache 

Cloudstack.  

ʅʘʩʘʤʧʝʨʝʜ ʩʣʽʜ ʚʽʜʜʽʣʠʪʠ ʚʽʨʪʫʘʣʴʥʽ ʢʦʤʧôʁ ʪʝʨʠ, ʱʦ ʻ ʦʙô̒ ʢʪʘʤʠ 

ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʚʽʜ ʪʠʭ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʚʠʨʦʙʥʠʯʽ ʟʘʜʘʯʽ (ʚʝʙʩʝʨʚʝʨʠ, ʩʣʫʞʙʠ 

ʢʘʪʘʣʦʛʽʚ, ʩʝʨʚʝʨʠ ʙʘʟ ʜʘʥʠʭ). ʊʦʙʪʦ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ ʚʘʨʪʦ ʩʪʚʦʨʠʪʠ ʦʢʨʝʤʽ ʟʦʥʠ. 

ʇʨʦʪʝ ʚʘʨʪʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʦʢʨʝʤʠʡ ʛʽʧʝʨʚʽʟʦʨ, ʘ ʦʪʞʝ, ʽ ʡʦʛʦ ʦʙʯʠʩʣʶʚʘʣʴʥʽ 

ʨʝʩʫʨʩʠ, ʤʦʞʝ ʥʘʣʝʞʘʪʠ ʣʠʰʝ ʜʦ ʦʜʥʽʻʾ ʟʦʥʠ (ʨʠʩ. 3.4.1). ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 
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ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʻʢʪʦʚʘʥʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ, ʤʠ ʩʪʚʦʨʠʣʠ ʣʠʰʝ ʦʜʥʫ ʟʦʥʫ. 

 

ʈʠʩ. 4.3.1. ʂʦʤʧʦʥʝʥʪʠ ʨʦʟʛʦʨʥʫʪʦʾ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ  

ʥʘ ʦʩʥʦʚʽ Apache Cloudstack 

ɿ ʤʝʪʦʶ ʟʘʦʱʘʜʞʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʤʠ ʧʦʻʜʥʘʣʠ ʚ ʢʦʞʥʦʤʫ 

ʬʽʟʠʯʥʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ ʬʫʥʢʮʽʾ ʛʽʧʝʨʚʽʟʦʨʘ ʪʘ ʧʝʨʚʠʥʥʦʛʦ ʩʭʦʚʠʱʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʚʽʩʥʽʡ ʤʦʜʝʣʽ ʪʘ ʻ ʚʠʧʨʘʚʜʘʥʠʤ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʤʝʥʰʝʥʥʷ 

ʤʝʨʝʞʥʦʛʦ ʪʨʘʬʽʢʫ ʟʘʚʜʷʢʠ ʫʥʠʢʥʝʥʥʶ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ 

ʚʠʢʦʥʫʻ ʦʜʠʥ ʛʽʧʝʨʚʽʟʦʨ, ʘ ʾʾ ʚʽʨʪʫʘʣʴʥʠʡ ʜʠʩʢ ʨʦʟʤʽʱʝʥʦ ʥʘ ʽʥʰʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʪʘʢʦʾ ʩʠʪʫʘʮʽʾ, ʧʣʘʪʬʦʨʤʘ Apache Cloudstack ʜʘʻ ʟʤʦʛʫ ʢʦʞʥʦʤʫ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʩʪʚʦʨʠʪʠ ʪʘʢ ʟʚʘʥʽ ʛʨʫʧʠ ʩʧʦʨʽʜʥʝʥʦʩʪʽ (Affinity Groups), ʫ ʷʢʠʭ 

ʚʢʘʟʫʶʪʴʩʷ ʤʽʪʢʠ ʛʽʧʝʨʚʽʟʦʨʽʚ. ɿʘʟʥʘʯʝʥʽ ʤʽʪʢʠ ʤʦʞʥʘ ʦʙʨʘʪʠ ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʡ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʠʟʥʘʯʠʪʠ, ʥʘ ʷʢʦʤʫ ʛʽʧʝʨʚʽʟʦʨʽ 

ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩʷ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ. 

ʋ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʟʦʥʠ ʤʦʞʥʘ ʦʙʨʘʪʠ ʙʘʟʦʚʠʡ ʘʙʦ ʨʦʟʰʠʨʝʥʠʡ ʨʝʞʠʤ 

ʤʝʨʝʞʽ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ ʢʦʤʧôʁ ʪʝʨʠ ʟʦʥʠ ʥʘʣʝʞʘʪʠʤʫʪʴ ʦʜʥʽʡ ʤʝʨʝʞʽ. 

ʈʦʟʰʠʨʝʥʠʡ ʨʝʞʠʤ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʢʣʘʜʝʥʽ ʤʝʨʝʞʥʽ ʩʪʨʫʢʪʫʨʠ 

ʥʘ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʪʝʭʥʦʣʦʛʽʡ VLAN, VPN ʪʘ ʽʥʰʠʭ. ʇʝʨʝʜ ʥʘʤʠ ʙʫʣʦ 

ʧʦʩʪʘʚʣʝʥʦ ʟʘʚʜʘʥʥʷ ʩʧʨʦʢ̒ʪʫʚʘʪʠ ʭʤʘʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʫ ʷʢʽʡ ʤʦʞʥʘ 

ʩʪʚʦʨʶʚʘʪʠ ʜʦʚʽʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʽʜʤʝʨʝʞ, ʢʦʞʥʫ ʟ ʷʢʠʭ ʤʦʞʥʘ ʙʫʣʦ ʙ ʘʩʦʮʽʶʚʘʪʠ 

ʟ ʧʝʚʥʦʶ ʬʽʟʠʯʥʦʶ ʤʝʨʝʞʝʶ ʛʽʧʝʨʚʽʟʦʨʘ. ʇʨʠʯʦʤʫ ʜʦʜʘʚʘʥʥʷ ʟʛʘʜʘʥʠʭ ʤʝʨʝʞ ʥʝ 

ʤʘʻ ʚʠʤʘʛʘʪʠ ʟʤʽʥʠ ʪʦʧʦʣʦʛʽʾ ʬʽʟʠʯʥʠʭ ʤʝʨʝʞ. ʆʪʞʝ, ʥʘʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʟʦʥʫ, 

ʷʢʘ ʬʫʥʢʮʽʦʥʫʻ ʚ ʨʦʟʰʠʨʝʥʦʤʫ ʨʝʞʠʤʽ. 
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ʆʩʦʙʣʠʚʽʩʪʶ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ̒  ʪʝ, ʱʦ ʚʦʥʘ ʜʦʟʚʦʣʷʻ 

ʦʙô̒ ʜʥʫʚʘʪʠ ʚ ʦʜʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʬʽʟʠʯʥʽ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʤʝʨʝʞʽ, ʫ ʷʢʠʭ 

ʧʝʨʝʜʘʶʪʴʩʷ ʨʽʟʥʽ ʚʠʜʠ ʪʨʘʬʽʢʫ: ʫʧʨʘʚʣʷʶʯʠʡ (ʤʽʞ ʩʝʨʚʝʨʦʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʭʦʩʪʘʤʠ ʚ ʢʣʘʩʪʝʨʘʭ), ʧʫʙʣʽʯʥʠʡ (ʪʨʘʬʽʢ, ʷʢʠʡ ʧʝʨʝʜʘʶʪʴ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʚ 

ʧʨʦʮʝʩʽ ʜʦʩʪʫʧʫ ʜʦ ʥ̔ʪʝʨʥʝʪʫ) ʛʦʩʪʴʦʚʠʡ (ʛʝʥʝʨʫʻʪʴʩʷ ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʢʦʤʧôʁ ʪʝʨʘʤʠ), ʘ ʪʘʢʦʞ ʪʨʘʬʽʢ ʤʽʞ ʩʭʦʚʠʱʘʤʠ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʢʦʞʝʥ ʟ 

ʭʦʩʪʽʚ, ʥʘ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʛʽʧʝʨʚʽʟʦʨ, ʧʨʠʻʜʥʘʥʠʡ ʜʦ ʜʚʦʭ ʬʽʟʠʯʥʠʭ ʤʝʨʝʞ. 

ɿʦʥʫ ʩʧʨʦʻʢʪʦʚʘʥʦ ʪʘʢ, ʱʦ ʚ ʦʜʥʽʡ ʟ ʥʠʭ ʧʝʨʝʜʘʶʪʴʩʷ ʚʩʽ ʚʠʜʠ ʪʨʘʬʽʢʫ 

(ʫʧʨʘʚʣʷʶʯʠʡ, ʛʦʩʪʴʦʚʠʡ, ʧʫʙʣʽʯʥʠʡ, ʪʨʘʬʽʢ ʩʭʦʚʠʱ), ʘ ʚ ʽʥʰʽʡ ï ʣʠʰʝ ʛʦʩʪʴʦʚʠʡ 

(ʨʠʩ. 3.4.2).  

 

ʈʠʩ. 3.4.2. ɺʠʜʠ ʪʨʘʬʽʢʫ, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʫ ʬʽʟʠʯʥʠʭ ʤʝʨʝʞʘʭ  

ʂʨʽʤ ʪʦʛʦ, ʫ ʢʦʞʥʽʡ ʤʝʨʝʞʽ ʛʦʩʪʴʦʚʠʡ ʪʨʘʬʽʢ ʨʦʟʧʦʜʽʣʷʪ̒ʴʩʷ ʥʘ ʢʽʣʴʢʘ 

ʧʽʜʤʝʨʝʞ (ʧʦ ʦʜʥʽʡ ʤʝʨʝʞʽ ʜʣʷ ʢʦʞʥʦʾ ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ). ɼʣʷ ʤʘʨʢʫʚʘʥʥʷ 

ʪʨʘʬʽʢʫ ʚ ʮʠʭ ʤʝʨʝʞʘʭ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʪʝʭʥʦʣʦʛʽ ʁ ʚʽʨʪʫʘʣʴʥʠʭ ʣʦʢʘʣʴʥʠʭ 

ʤʝʨʝʞ (VLAN). ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʜʫʙʣʶʚʘʥʥʷ ʬʫʥʢʮʽʡ ʍʆʉʅ 

(ʜʠʚ. ʩʝʨʚʽʩʥʘ ʤʦʜʝʣʴ), ʙʫʣʦ ʩʢʦʥʬʽʛʫʨʦʚʘʥʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʟ ʧʽʜʪʨʠʤʢʦʶ 

ʪʝʭʥʦʣʦʛʽʾ VLAN. ʆʜʠʥ ʟ ʥʠʭ ʻ ʢʦʤʧôʁ ʪʝʨʦʤ ʽ ʧʨʘʮʶʻ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʆʉ 

FreeBSD, ʽʥʰʠʡ ï ʘʧʘʨʘʪʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʥʘ ʦʩʥʦʚʽ RouterOS. ʆʪʞʝ, ʫ ʢʦʞʥʫ 

ʟ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʤʝʨʝʞʥʽ ʘʜʘʧʪʝʨʠ, ʷʢʽ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʫ 
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ʨʽʟʥʠʭ ʧʽʜʤʝʨʝʞʘʭ. ɿʘʛʘʣʦʤ ʩʭʝʤʘ ʨʦʟʛʦʨʥʫʪʦʾ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʘʻ 

ʪʘʢʠʡ ʚʠʛʣʷʜ (ʨʠʩ. 3.4.3): 

 

ʈʠʩ. 3.4.3. ʉʭʝʤʘ ʨʦʟʛʦʨʥʫʪʦʾ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʬʽʟʠʯʥʠʤʠ ʘʜʘʧʪʝʨʘʤʠ ʽ ʪʨʘʬʽʢʦʤ ʫ 

ʩʠʩʪʝʤʽ Cloudstack ʧʝʨʝʜʙʘʯʝʥʦ ʾʭ ʤʘʨʢʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 8 ʬʽʟʠʯʥʠʭ 

ʘʜʘʧʪʝʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʭʦʩʪʘʭ cloud1, cloud2, cloud3, cloud4, ʩʝʨʚʝʨʦʤ 

ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʝʛʫʶʪʴʩʷ ʪʘ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʷʢ ʜʚʘ ʣʦʛʽʯʥʠʭ ʽʥʪʝʨʬʝʡʩʠ. ʊʨʘʬʽʢ 

ʮʠʭ ʘʜʘʧʪʝʨʽʚ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʢʦʤʫʪʘʪʦʨʠ sw1 ʪʘ sw2 ʜʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʙʫʣʦ ʨʦʟʛʦʨʪʘʥʥʷ ʦʢʨʝʤʠʭ ʛʦʩʪʴʦʚʠʭ ʧʽʜʤʝʨʝʞ, ʪʦ 

ʚʽʜʧʦʚʽʜʥʠʡ ʪʨʘʬʽʢ ʪʘʢʦʞ ʤʘʨʢʫʻʪʴʩʷ ʦʢʨʝʤʠʤʠ ʪʝʛʘʤʠ. ɼʣʷ ʢʦʞʥʦʛʦ ʟ 

ʟʘʟʥʘʯʝʥʠʭ ʪʝʛʽʚ ʩʪʚʦʨʝʥʦ ʰʘʙʣʦʥʠ ʤʝʨʝʞʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (network 

offering), ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʟʥʘʯʠʪʠ ʩʝʨʚʽʩʠ, ʷʢʽ ʙʫʜʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ ʤʝʨʝʞʽ. ʊʘʢʠʤʠ ʩʝʨʚʽʩʘʤʠ ʻ: ʩʝʨʚʝʨ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ IP-

ʘʜʨʝʩ (DHCP), ʧʝʨʝʪʚʦʨʶʚʘʯ ʤʝʨʝʞʠʭ ʘʜʨʝʩ ʪʘ ʧʦʨʪʽʚ (NAT), ʙʨʘʥʜʤʘʫʝʨ, 

ʙʘʣʘʥʩʫʚʘʯ ʪʨʘʬʽʢʫ ʪʘ ʽʥʰʽ. ɰʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʢʦʞʥʽʡ ʛʦʩʪʴʦʚʽʡ ʤʝʨʝʞʽ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʩʠʩʪʝʤʥʘ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ ï ʚʽʨʪʫʘʣʴʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ.  

ʋ ʩʧʨʦʢ̒ʪʦʚʘʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʛʦʩʪʴʦʚʠʡ ʪʨʘʬʽʢ ʨʦʟʧʦʜʽʣʷʪ̒ʴʩʷ ʚ ʤʝʞʘʭ 

6-ʪʠ ʚʽʨʪʫʘʣʴʥʠʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ (vlan21, vlan22, vlan23, vlan32, vlan52, vlan53). 

ɺʨʘʭʦʚʫʶʯʠ ʟʤʽʩʪʦʚʥʝ ʥʘʧʦʚʥʝʥʥʷ ʢʫʨʩʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʩʪʫʜʝʥʪʠ, ʫ ʤʝʨʝʞʘʭ 

vlan21, vlan22, vlan23 ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʚʠʤʘʛʘʻ ʚʽʜ 
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ʩʪʫʜʝʥʪʽʚ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʪʦʢʦʣʽʚ TCP/IP. ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʫ 

ʩʪʫʜʝʥʪʽʚ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ, ʦʩʢʽʣʴʢʠ ʪʘʢʝ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʪʘʢʠʭ ʘʜʨʝʩ, ʷʢʽ ʟʘʨʝʟʝʨʚʦʚʘʥʦ ʜʣʷ ʛʦʩʪʴʦʚʠʭ ʤʝʨʝʞ  ̔

ʟʘʢʨʽʧʣʝʥʦ ʟʘ ʢʦʞʥʠʤ ʝʢʟʝʤʧʣʷʨʦʤ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

ɸʚʪʝʥʪʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʨʦʟʛʦʨʥʫʪʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ LDAP-ʢʘʪʘʣʦʛʫ ʚ ʨʝʘʣʽʟʘʮʽʾ Microsoft Active Directory, ʱʦ 

ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʜʚʦʭ ʢʦʥʪʨʦʣʝʨʘʭ ʜʦʤʝʥʫ dc1 ʪʘ dc2. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʟʝʨʚʫʚʘʪʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʻʜʠʥʽ ʨʝʻʩʪʨʘʮʽʡʥʽ ʜʘʥʽ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ  ̔ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿ ʤʝʪʦʶ 

ʨʦʟʧʦʜʽʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʘʜʝʤʽʯʥʠʭ ʛʨʫʧ ʫ ʩʠʩʪʝʤʽ Cloudstack 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢ ʟʚʘʥʽ ʜʦʤʝʥʠ. ɼʦʜʘʚʘʥʥʷ ʜʦ ʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʣʠʚʝ ʚ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ (ʟʘ ʧʝʨʦh ʾ ʚʜʘʣʦ ʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ) ʪʘ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ. ʅʘʤʠ 

ʦʙʨʘʥʦ ʦʩʪʘʥʥʽʡ ʚʠʧʘʜʦʢ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʦʰʫʢʫ ʟʘʧʠʩʽʚ LDAP-

ʢʘʪʘʣʦʛʫ ʩʪʚʦʨʝʥʦ ʟʘʧʠʪʠ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʬʽʣʴʪʨʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ.  

ɺʟʷʚʰʠ ʜʦ ʫʚʘʛʠ ʙʝʟʧʝʢʦʚʫ ʤʦʜʝʣʴ ʍʆʉʅ, ʤʠ ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ 

ʧʫʙʣʽʢʫʚʘʥʥʷ ʩʝʨʚʽʩʫ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʚ ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ. ʇʨʦʪʝ ʟʘʚʜʷʢʠ 

ʚʽʨʪʫʘʣʴʥʽʡ ʧʨʠʚʘʪʥʽʡ ʤʝʨʝʞʽ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ gw ʥʘʣʘʰʪʦʚʘʥʦ VPN-

ʩʝʨʚʝʨ. ɸʚʪʝʥʪʠʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʨʘʜʠʮʽʡʥʦ ʻ ʻʜʠʥʦʶ ʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ Radius-ʩʝʨʚʝʨʘ, ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʟ ̔ʩʣʫʞʙʦʶ Active Directory.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʤʝʥʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʟʥʘʯʠʪʠ ʚ ʢʦʞʥʽʡ 

ʘʢʘʜʝʤʽʯʥʽʡ ʛʨʫʧʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʟ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ ʟʜʽʙʥʠʭ ʪʘ ʽʥʽʮʽʘʪʠʚʥʠʭ 

ʩʪʫʜʝʥʪʽʚ. ɺʦʥʠ ʤʘʪʠʤʫʪʴ ʜʦʩʪʫʧ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʟʘʟʥʘʯʝʥʦʛʦ ʜʦʤʝʥʫ, ʘ ʦʪʞʝ, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʧʦʤʦʛʫ ʪʘ ʧʽʜʪʨʠʤʢʫ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʜʥʦʛʨʫʧʥʠʢʽʚ. ɼʦʜʘʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʜʦ ʥʠʭ ʤʦʞʣʠʚʝ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ (ʟʘ ʧʦʩʠʣʘʥʥʷʤʠ ʧʨʠ ʧʝʨʰʽʡ ʫʩʧʽʰʥʽʡ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ) ʽ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ. ʅʘ ʞʘʣʴ, ʯʝʨʝʟ ʥʝʩʫʤʽʩʥʽʩʪʴ ʣʦʛʽʥʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ LDAP-ʢʘʪʘʣʦʛʫ ʟ ʚʠʤʦʛʘʤʠ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʥʘʤ 

ʜʦʚʝʣʦʩʷ ʚʠʙʨʘʪʠ ʨʫʯʥʠʡ ʨʝʞʠʤ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʪʝʭʥʽʯʥʦ ʾʨʦʙʦʪʠ, ʧʦʚô̫ ʟʘʥʦ ʾʟ 

ʧʦʰʫʢʦʤ ʟʘʧʠʩʽʚ ʫ ʢʘʪʘʣʦʟ,̔ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʽʣʴʢʘ ʟʘʧʠʪʽʚ ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ ʜʘʥʠʭ. 
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ʇʦʨʷʜ ʟ ʧʝʨʝʚʘʛʘʤʠ ʚʘʨʪʦ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʥʝʜʦʣʽʢʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. 

ʇʨʦʙʣʝʤʦʶ ʨʦʟʛʦʨʥʫʪʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʻ ʥʝʨʘʮʽʦʥʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʾʭ ʨʝʟʝʨʚʫʚʘʥʥʷ ʟ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ 

ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ (ʩʠʩʪʝʤʘ Cloudstack ʨʝʟʝʨʚʫʻ 

ʛʘʨʘʥʪʦʚʘʥʽ ʯʘʩʪʦʪʫ ʧʨʦʮʝʩʦʨʘ ʪʘ ʦʙʩʷʛ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ ʜʣʷ ʢʦʞʥʦʾ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ).  

ʉʧʦʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʻ ʤʽʛʨʘʮʽʷ ʚʠʟʥʘʯʝʥʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʥʘ 

ʽʥʰʠʡ ʛʽʧʝʨʚʽʟʦʨ (ʭʦʩʪ). ʋ ʩʠʩʪʝʤʽ Apache Cloudstack ʨʝʘʣʽʟʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ï ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʷʢ ʜʠʩʢʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ 

(ʨʠʩ. 3.4.4), ʪʘʢ ʽ, ʚʣʘʩʥʝ, ʾʭ ʚʠʢʦʥʘʥʥʷ ʥʘ ʽʥʰʦʤʫ ʛʽʧʝʨʚʽʟʦʨʽ (ʨʠʩ. 3.4.5).  

 

ʈʠʩ. 3.4.4. ʇʝʨʝʥʝʩʝʥʥʷ ʜʠʩʢʘ ɺʄ ʥʘ ʽʥʰʝ ʧʝʨʚʠʥʥʝ ʩʭʦʚʠʱʝ 

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʚʠʤʘʛʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʦʛʦ ʯʘʩʫ, ʘʜʞʝ ʧʝʨʝʜʙʘʯʘʻ 

ʢʦʧʽʶʚʘʥʥʷ ʜʠʩʢʫ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʤʽʞ ʭʦʩʪʘʤʠ. 

 

ʈʠʩ. 3.4.5. ʄʽʛʨʘʮʽʷ ʝʢʟʝʤʧʣʷʨʘ ɺʄ ʥʘ ʽʥʰʠʡ ʛʽʧʝʨʚʽʟʦʨ 

ɯʥʰʠʤ ʩʧʦʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʝʩʪʘʯʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʻ 

ʟʘʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (CPU and RAM Overcommit). ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʽ Apache Cloudstack ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʤʥʦʞʥʠʢ, ʥʘ ʚʝʣʠʯʠʥʫ ʷʢʦʛʦ 

ʟʤʽʥʶʶʪʴʩʷ ʯʘʩʪʦʪʘ ʡ ʦʙʩʷʛ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ. ʇʨʦʪʝ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʥʝ ʩʣʽʜ 

ʟʣʦʚʞʠʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʟʦʢʨʝʤʘ 

ʜʦ ʚʽʜʤʦʚʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ. ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʨʦʟʫʤʥʠʡ ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʥʘʜʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʽʚ  ̔
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ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʢʦʞʥʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʫ ʩʪʫʜʝʥʪʽʚ ʚʘʨʪʦ ʬʦʨʤʫʚʘʪʠ ʨʦʟʫʤʽʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʱʘʜʣʠʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʝ, ʟʦʢʨʝʤʘ, ʧʝʨʝʜʙʘʯʘʻ ʚʠʤʠʢʘʥʥʷ 

ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ, ʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ.  

ʂʨʽʤ ʪʦʛʦ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʜʦʮʽʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʩʪʘʪʠʩʪʠʢʫ ʚʠʜʽʣʝʥʥʷ ʨʝʩʫʨʩʽʚ  ̔ʩʧʝʮʠʬʽʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʚʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ 

ʤʘʰʠʥ. ʅʘ ʡʦʛʦ ʦʩʥʦʚʽ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʢʽʣʴʢʘ ʰʘʙʣʦʥʽʚ ʥʘʜʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʣʴʰ ʛʥʫʯʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɯʥʰʠʤ ʥʝʜʦʣʽʢʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ Apache Cloudstack ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʚʚʘʞʘʻʤʦ ʧʨʦʙʣʝʤʫ ʦʜʥʦʯʘʩʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ. ɰʾ ʨʦʟʚôʷʟʘʥʥʷ ʚʙʘʯʘʻʤʦ ʚ ʧʦʧʝʨʝʜʥʽʡ ʧʽʜʛʦʪʦʚʮʽ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ, ʟʦʢʨʝʤʘ ʜʦʮʽʣʴʥʦ ʟʘʟʜʘʣʝʛʽʜʴ ʩʪʚʦʨʠʪʠ ʧʦʪʨʽʙʥʽ ʚʽʨʪʫʘʣʴʥʽ 

ʤʘʰʠʥʠ ʪʘ ʧʝʨʝʜʘʪʠ ʾʭ ʫ ʚʣʘʩʥʽʩʪʴ ʩʪʫʜʝʥʪʘʤ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʠʥʮʠʧʦʚʽ ʧʝʨʝʚʘʛʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʚʘʞʘʻʤʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ Apache Cloudstack ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʤʘʛʘʻ 

ʩʫʧʨʦʚʦʜʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʬʘʭʽʚʮʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʙʣʝʤʠ 

ʧʨʠʤʫʩʦʚʦʛʦ ʚʠʤʢʥʝʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʘʙʦ ʧʝʨʝʜʘʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ ʚ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʰʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʯʘʩʪʦ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʰʣʷʭʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʨʝʜʘʛʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ. 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ ʷʢ ʧʨʦ ʧʝʨʝʚʘʛʠ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack, 

ʪʘʢ ʽ ʧʨʦ ʜʝʷʢʽ ʾʾ ʥʝʜʦʣʽʢʠ. ɿʦʢʨʝʤʘ, ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ 

ʷʢ ʩʢʣʘʜʥʠʢʘ ʍʆʉʅ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʝʷʢʽ ʪʨʫʜʥʦʱʽ, ʱʦ ʩʪʦʩʫʚʘʣʠʩʷ ʨʦʟʚôʷʟʘʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʷʢ: 

¶ ʥʝʜʦʩʢʦʥʘʣʠʡ ʨʦʟʧʦʜʽʣ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; 

¶ ʨʫʯʥʠʡ ʩʧʦʩʽʙ ʜʦʜʘʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʧʨʠʤʫʩʦʚʝ ʚʠʤʢʥʝʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʘʙʦ ʧʝʨʝʜʘʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ 

ʢʦʤʧôʁ ʪʝʨʽʚ ʽʥʰʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ, ʨʦʟʙʣʦʢʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ; 

¶ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʙʘʟʠ ʜʘʥʠʭ, ɺʄ), ʱʦ 

ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʩʦʙʽʚ;  
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¶ ʚʽʜʩʫʪʥʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʦʾ ʤʦʙʽʣʴʥʦʾ ʚʝʨʩʽʾ ʧʣʘʪʬʦʨʤʠ. 

ɼʣʷ ʫʩʫʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʜʦʚʦʜʠʣʦʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ API ʪʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʜʘʛʫʚʘʪʠ ʙʘʟʫ ʜʘʥʠʭ Apache Cloudstack, ʱʦʙ ʨʦʟʚôʷʟʘʪʠ ʮʽ 

ʧʨʦʙʣʝʤʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʽʥʪʝʛʨʫʚʘʪʠ ʜʦ ʍʆʉʅ ʥʦʚʫ 

ʢʦʨʧʦʨʘʪʠʚʥʫ ʭʤʘʨʥʫ ʧʣʘʪʬʦʨʤʫ. ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʫh ʭʤʘʨʥʫ ʧʣʘʪʬʦʨʤʫ ï 

Proxmox VE. ʇʨʠ ʾʾ ʚʠʙʦʨʽ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʢʨʠʪʝʨʽʾ: 

¶ ʚʽʜʢʨʠʪʽʩʪʴ ʽ ʙʝʟʢʦʰʪʦʚʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ; 

¶ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʜʝʣ ̔ç̔ʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè; 

¶ ʪʝʭʥʽʯʥʘ ʧʨʦʩʪʦʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʭʤʘʨʠ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʟʦʚʥʽʰʥʽʭ ʙʘʟ ʜʘʥʠʭ; 

¶ ʥʘʷʚʥʽʩʪʴ ʚʙʫʜʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʰʘʙʣʦʥʽʚ ʽ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ 

ʚʽʨʪʫʘʣʴʥʠʭ ʜʠʩʢʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ (ɺʄ); 

¶ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʚʫʟʣʽʚ ʽ ʩʭʦʚʠʱ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʦʜʠʥ ʬʽʟʠʯʥʠʡ ʩʝʨʚʝʨ ʥʘ ʙʘʟʽ ʧʨʦʮʝʩʦʨʘ Intel Xeon ʟ 32 ɻʙ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ. 

ʅʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʤʦʜʝʣʴ, ʫ ʷʢʽʡ ʧʣʘʪʬʦʨʤʫ Proxmox VE ʷʢ ʩʢʣʘʜʥʠʢ ʍʆʉʅ 

ʬʽʟʠʯʥʦ ʨʦʟʤʽʱʝʥʦ ʦʢʨʝʤʦ ʚʽʜ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʗʢ ʥʘʩʣʽʜʦʢ, 

ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʪʘ Proxmox VE ʦʙʤʽʥʶʶʪʴʩʷ ʜʘʥʠʤʠ ʯʝʨʝʟ 

ʽʥʪʝʨʥʝʪ. ɿʘʟʥʘʯʝʥʫ ʤʦʜʝʣʴ ʢʦʤʫʪʘʮʽʾ ʙʫʣʦ ʦʙʨʘʥʦ ʚʥʘʩʣʽʜʦʢ ʧʦʯʘʪʢʫ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʚ ʋʢʨʘʾʥʫ ʨʦʩʽʡʩʴʢʠʭ ʦʢʫʧʘʥʪʽʚ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʽʥʪʝʛʨʫʚʘʪʠ ʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫʥʽʚʝʨʩʠʪʝʪʫ ʢʦʨʧʦʨʘʪʠʚʥʫ ʭʤʘʨʫ, ʱʦ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʷʭ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʦʚʘʡʜʝʨʘ.  

ʅʘʚʝʜʝʤʦ ʜʝʷʢʽ ʪʝʭʥʽʯʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʥʘʤ ʜʦʚʝʣʦʩʷ ʚʠʨʽʰʫʚʘʪʠ ʚ ʧʨʦʮʝʩʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ Proxmox VE ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʪʘ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʍʆʉʅ ʨʦʟʧʦʜʽʣ ʜʦʩʪʫʧʫ ʩʪʫʜʝʥʪʽʚ ʜʦ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʪʘʢʠʭ ʟʘʚʜʘʥʴ. 

ʋ ʧʣʘʪʬʦʨʤʽ Apache Cloudstack ʪʘʢʘ ʬʫʥʢʮʽʷ  ̒ ʚʙʫʜʦʚʘʥʦʶ. ʊʦʙʪʦ ʢʦʞʝʥ 

ʢʦʨʠʩʪʫʚʘʯ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʚʣʘʩʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʑʦʙ 

ʨʦʟʚôʷʟʘʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʚ ʭʤʘʨʽ ʥʘ ʦʩʥʦʚʽ Proxmox VE, ʧʦʪʨʽʙʥʦ ʨʦʟʜʽʣʠʪʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʛʨʫʧʠ. ʇʣʘʪʬʦʨʤʘ ʥʘʜʘʻ ʚʙʫʜʦʚʘʥʽ ʛʨʫʧʠ ʟ ʨʽʟʥʠʤʠ ʦʙʣʽʢʦʚʠʤʠ 
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ʜʘʥʠʤʠ [358]. ʅʘʤʠ ʙʫʣʦ ʘʧʨʦʙʦʚʘʥʦ ʜʚ̔ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʦʚʠʭ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʢʦʥʪʝʡʥʝʨʽʚ. ʇʝʨʰʘ ʧʝʨʝʜʙʘʯʘʻ ʧʦʧʝʨʝʜʥʻ ʩʪʚʦʨʝʥʥʷ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʢʦʧʽʡ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʥʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ. 

ɼʦʟʚʦʣʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʚʜʘʥʴ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ, ʘʣʝ ʜʦʮʽʣʴʥʦ ʥʘʜʘʪʠ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʩʪʫʜʝʥʪʘʤ ʜʦ ʾʭʥʽʭ ʚʽʨʪʫʘʣʴʥʠʭ 

ʤʘʰʠʥ. 

ɯʥʘh ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʢʣʦʥʫʶʪʴ ʤʘʰʠʥʠ ʽʟ 

ʰʘʙʣʦʥʽʚ, ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʪʦʛʦ, ʷʢ ʮʝ ʟʜʽʡʩʥʶʶʪʴ ʫ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʭʤʘʨʽ, ʥʘ ʦʩʥʦʚʽ 

ʧʣʘʪʬʦʨʤʠ Apache Cloudstack. ɼʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʦʟʚʦʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ 3.5.1. 

ʊʘʙʣʠʮʷ 3.5.1. ɼʦʟʚʦʣʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʣʦʥʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ  

ʫ ʭʤʘʨʽ ʥʘ ʦʩʥʦʚʽ Proxmox VE 

ʉʠʩʪʝʤʥʽ 

ʧʦʚʥʦʚʘʞʝʥʥʷ 
ʊʠʧ ʐʣʷʭ ʅʘʩʣʽʜʫʚʘʥʥʷ ʆʧʠʩ 

PVEAuditor ɻʨʫʧʘ / + ɼʦʩʪʫʧ ʣʠʰʝ ʜʣʷ ʯʠʪʘʥʥʷ 

PVEDatastoreUser ɻʨʫʧʘ /storage + ɺʠʜʽʣʝʥʥʷ ʤʽʩʮʷ ʜʣʷ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʪʘ 

ʧʝʨʝʛʣʷʜ ʩʭʦʚʠʱ PVETemplateUser ɻʨʫʧʘ /pool + ʇʝʨʝʛʣʷʜ ʪʘ ʢʣʦʥʫʚʘʥʥʷ 

ʰʘʙʣʦʥʽʚ 

PVEVMUser ɻʨʫʧʘ /nodes + ʇʝʨʝʛʣʷʜ, ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ, 

ʢʝʨʫʚʘʥʥʷ ʞʠʚʣʝʥʥʷʤ 

Administrator ʂʦʨʠʩʪʫʚʘʯ /vms/VM_ID - ʋʩʽ ʧʦʚʥʦʚʘʞʝʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʮʽʡ 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʟʚʦʣʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʪʘʥʥʴʦʤʫ ʨʷʜʢʫ ʪʘʙʣʠʮʽ, ʤʠ 

ʚʠʟʥʘʯʠʣʠ ʧʘʨʠ <students_login> ï <VM_ID>, ɦʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʣʦʛʽʥʘ ʩʪʫʜʝʥʪʘ ʪʘ ʡʦʛʦ ɺʄ. ɹʝʟʧʦʩʝʨʝʜʥʽʡ ʜʦʟʚʽʣ ʙʫʚ ʥʘʜʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʙʫʜʦʚʘʥʦʾ ʢʦʤʘʥʜʠ: 

pveum acl modify /vms/<WM_ID> <user <username> -role Administrator 

ʇʽʟʥʽʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʮʝʥʘʨʽʶ ʤʠ ʦʪʨʠʤʘʣʠ ʩʧʠʩʦʢ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʢʘʪʘʣʦʛʫ LDAP ʽ ʚʩʪʘʥʦʚʠʣʠ ʜʣʷ ʥʠʭ ʚʽʜʧʦʚʽʜʥʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ. 
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ɺʘʞʣʠʚʦ, ʱʦ ʧʽʜ ʯʘʩ ʢʣʦʥʫʚʘʥʥʷ VM ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟʘʟʥʘʯʠʪʠ ID, ʥʘʜʘʥʠʡ 

ʚʠʢʣʘʜʘʯʝʤ ʜʣʷ VM (ʨʠʩ. 3.5.1). 

 

ʈʠʩ. 3.5.1. ʉʪʚʦʨʝʥʥʷ ɺʄ ʫ Proxmox VE ʯʝʨʝʟ ʢʣʦʥʫʚʘʥʥʷ ʾʾ ʟ ʰʘʙʣʦʥʫ 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʥʘʜʘʪʠ ʩʧʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ɺʄ ʜʣʷ ʢʽʣʴʢʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʾʭ 

ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʜʦ ʦʜʥʽʻʾ ʛʨʫʧʠ, ʜʣʷ ʷʢʦ ʾʚʩʪʘʥʦʚʠʪʠ ʧʨʘʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʩʦʣʴʥʦʾ ʢʦʤʘʥʜʠ pveum ʘʙʦ ʯʝʨʝʟ ʚʝʙ̔ʥʪʝʨʬʝʡʩ ʧʣʘʪʬʦʨʤʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʫʧʫ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʙʫʣʦ ʥʘʣʘʰʪʦʚʘʥʦ ʘʚʪʝʥʪʠʬʽʢʘʮʽ ʁ

ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʢʘʪʘʣʦʛʫ LDAP (Active Directory). ʇʦʨʷʜ ʽʟ ʨʦʟʛʣʷʥʫʪʠʤʠ 

ʚʠʱʝ ʧʘʨʘʤʝʪʨʘʤʠ (IP-ʘʜʨʝʩʘ ʪʘ ʧʦʨʪ ʢʦʥʪʨʦʣʝʨʘ ʜʦʤʝʥʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʢʘʪʘʣʦʛ 

LDAP, ʦʙʣʽʢʦʚʽ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʯʠʪʘʥʥʷ ʜʘʥʠʭ ʟ ʢʘʪʘʣʦʛʫ (Bind User), 

ʘʪʨʠʙʫʪʠ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʢʦʨʠʩʪʫʚʘʯʘ (ʧʦʰʪʘ, ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʛʨʫʧʠ)) ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʬ̔ ʣʴʪʨʠ ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʧʝʚʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

LDAP-ʢʘʪʘʣʦʛʫ ʪʘ ʜʦʜʘʪʢʦʚʽ ʦʧʮʽʾ (ʦʙô̒ ʢʪʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʦʧʝʨʘʮʽʾ ʟ ʥʦʚʠʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʚʠʜʘʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʣʘʪʬʦʨʤʠ Apache 

Cloudstack, Proxmox VE ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʨʘʟʦʚʦʾ ʪʘ ʧʦʚʥʦʮʽʥʥʦʾ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʢʘʪʘʣʦʛʫ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʣʘʪʬʦʨʤʠ. 

ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʥʩʦʣʴʥʫ ʢʦʤʘʥʜʫ pveum realm sync. ʇʨʦʪʝ ʽʩʥʫʻ ʡ 

ʘʥʘʣʦʛʽʯʥʘ ʜʦ Apache Cloudstack ʤʦʞʣʠʚʽʩʪʴ ʨʫʯʥʦʛʦ ʜʦʜʘʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ 

ʟʘʧʠʩʽʚ ʽʟ LDAP-ʢʘʪʘʣʦʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʙ̔ʥʪʝʨʬʝʡʩʫ.  

ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʦ  ʁʨʝʘʣʽʟʘʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʬʦʨʤʠ 

Apache Cloudstack ʻ ʥʝʨʘʮʽʦʥʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʧʣʘʪʬʦʨʤʠ ʧʝʨʝʜʙʘʯʘʻ ʾʭ ʨʝʟʝʨʚʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ ʪʘ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ (Apache Cloudstack ʨʝʟʝʨʚʫʻ ʛʘʨʘʥʪʦʚʘʥʫ 

ʯʘʩʪʦʪʫ ʧʨʦʮʝʩʦʨʘ ʪʘ ʦʧʝʨʘʪʠʚʥʫ ʧʘʤô̫ ʪʴ ʜʣʷ ʢʦʞʥʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ). ʗʢ 

ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ ʥʝ ʻ ʧʦʩʪʽʡʥʠʤ, ʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʝʮʠʬʽʢʠ ʟʘʚʜʘʥʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʋ ʚʠʧʘʜʢʫ ʧʣʘʪʬʦʨʤʠ Proxmox VE ʜʣʷ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʨʝʩʫʨʩʽʚ ʭʤʘʨʠ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʥʪʝʡʥʝʨʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʷʢʥʘʡʧʦʚʥʽʰʝ ʚʽʜʧʦʚʽʜʘʻ 

ʨʝʘʣʴʥʦʤʫ ʢʦʤʧôʁ ʪʝʨʫ, ʩʠʩʪʝʤʥʽ ʢʦʥʪʝʡʥʝʨʠ ʧʨʦʧʦʥʫʶʪʴ ʩʝʨʝʜʦʚʠʱʝ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʝ ʜʦ ʪʦʛʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʚʽʜ ʚʽʨʪʫʘʣʴʥʦʾ 

ʤʘʰʠʥʠ, ʘʣʝ ʙʝʟ ʥʘʢʣʘʜʥʠʭ ʚʠʪʨʘʪ ʥʘ ʨʦʙʦʪʫ ʦʜʥʦʛʦ ʷʜʨʘ ʪʘ ʽʤʽʪʘʮʽʶ ʚʩʴʦʛʦ 

ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [165]. ɿ ʪʦʯʢʠ ʟʦʨʫ çʙʘʪʴʢʽʚʩʴʢʦʾè ʆʉ (ʭʦʩʪʘ), ʧʨʦʮʝʩʠ 

ʟ ʢʦʥʪʝʡʥʝʨʘ ʧʨʘʮʶʶʪʴ ʫ ʾʾ ʩʝʨʝʜʦʚʠʱʽ (ʘ ʥʝ ʚ ʤʝʞʘʭ ʛʽʧʝʨʚʽʟʦʨʘ). ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʘʧʫʩʢʘʪʠ ʙʽʣʴʰʝ ʢʦʥʪʝʡʥʝʨʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ. ʇʨʦʪʝ 

ʦʩʥʦʚʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʢʦʥʪʝʡʥʝʨʽʚ ʻ ʆʉ. ɺʦʥʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʽʥʰʦʶ, ʥʽʞ ʪʘ, ʱʦ 

ʧʨʘʮʶʻ ʥʘ ʚʫʟʣʽ. ʂʨʽʤ ʪʦʛʦ, ʭʦʩʪ ʤʦʞʝ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʦ ʚʨʘʟʣʠʚʠʤ ʜʣʷ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʢʦʥʪʝʡʥʝʨʘ.  

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʪʝ ʩʘʤʝ 

ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʝ ʟʘʧʫʩʢʘʪʠ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʙʽʣʴʰʝ ʢʦʥʪʝʡʥʝʨʽʚ, ʥʽʞ ʚʽʨʪʫʘʣʴʥʠʭ 

ʤʘʰʠʥ ʟ ʪʠʤʠ ʩʘʤʠʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘ ʨʠʩ. 3.5.2 ʧʦʢʘʟʘʥʦ 

ʛʨʘʬʽʢʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʚʝʨʘ, ʥʘ ʷʢʦʤʫ ʧʨʘʮʶʻ 120 ʢʦʥʪʝʡʥʝʨʽʚ. ʂʦʞʝʥ ʟ ʥʠʭ ʻ 

ʤʦʜʝʣʣʶ ʢʦʤʧôʁ ʪʝʨʘ, ʧʨʦʮʝʩʦʨ ʷʢʦʛʦ ʤʘʻ ʦʜʥʝ ʷʜʨʦ ʪʘ 768 ʄʙʘʡʪ ʦʧʝʨʘʪʠʚʥʦʾ 

ʧʘʤô̫ ʪʽ. ʋ ʮʝʡ ʯʘʩ ʭʤʘʨʘ ʛʝʥʝʨʫʻ ʧʨʠʙʣʠʟʥʦ 40 ʄʙʽʪ/ʩ ʚʭʽʜʥʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ 

ʪʨʘʬʽʢʫ (ʨʠʩ. 3.5.2). 
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ʈʠʩ. 3.5.2. ɯʥʪʝʨʬʝʡʩ ʧʣʘʪʬʦʨʤʠ Proxmox VE ʽʟ ʛʨʘʬʽʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ  

ɺʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʍʆʉʅ ̒  ʧʽʜʪʨʠʤʢʘ ʤʝʨʝʞ ʫ ʭʤʘʨʥʽʡ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack, ʙʫʣʦ ʥʘʣʘʰʪʦʚʘʥʦ 

ʪʘ ʚʠʜʽʣʝʥʦ ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʫ ʚʽʨʪʫʘʣʴʥʫ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ (VLAN ) ʜʣʷ ʢʦʞʥʦʾ 

ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ. ʇʨʦʪʝ ʽʩʥʫʻ ʪʝʭʥʽʯʥʘ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʪʠ ʦʢʨʝʤʫ 

VLAN ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. ʑʝ ʦʜʥʽʻʶ ʚʠʤʦʛʦʶ ʜʦ ʤʝʨʝʞ ʻ ʾʭ ʽʥʪʝʛʨʘʮʽʷ ʟ 

ʭʤʘʨʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʩʝʨʚʝʨʽ Proxmox VE ʙʫʣʦ 

ʥʘʣʘʰʪʦʚʘʥʦ ʩʝʨʚʝʨ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ (VPN). ʆʩʢʽʣʴʢʠ ʚ ʭʤʘʨʥʽʡ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʫʥʽʚʝʨʩʠʪʝʪʫ ʨʦʟʛʦʨʥʫʪʦ ʙʘʛʘʪʦ VLAN, ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ 

ʪʝʭʥʦʣʦʛʽʶ VPN, ʷʢʘ ʽʥʢʘʧʩʫʣʶʻ ʜʘʥʽ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ OSI. ɺʥʘʩʣʽʜʦʢ 

ʜʦʜʘʪʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʜʥʘʢʦʚʽ VLAN ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʭ Apache Cloudstack ʽ Proxmox VE. ɿʘʟʥʘʯʝʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʤʽʞ ʧʣʘʪʬʦʨʤʘʤʠ ʙʝʟ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. ɹʫʚ 

ʦʙʨʘʥʠʡ OpenVPN ï ʙʝʟʢʦʰʪʦʚʥʠʡ ʙʝʟʧʝʯʥʠʡ ʩʝʨʚʝʨ VPN, ʚʽʜʧʦʚʽʜʘʻ ʮʽʡ ʚʠʤʦʟʽ. 

ɺʽʥ ʤʘʻ ʦʜʥʫ ʟ ʥʘʡʢʨʘʱʠʭ ʧʨʦʧʫʩʢʥʠʭ ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʚ ʥ̔ʪʝʨʥʝʪʽ ʪʘ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʝʟʧʝʯʥʽʰʠʭ ʩʣʫʞʙ VPN. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʬʫʥʢʮʽʡ ʙʫʣʦ ʨʦʟʛʦʨʥʫʪʦ ʪʘ 

ʥʘʣʘʰʪʦʚʘʥʦ ʦʢʨʝʤʫ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ ʥʘ ʙʘʟʽ MikroTik Cloud Hosted Router, 

ʷʢʠʡ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ OpenVPN (ʨʠʩ. 3.5.3).  
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ʈʠʩ. 3.5.3. ʉʭʝʤʘ ʤʝʨʝʞʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʧʣʘʪʬʦʨʤ  

Apache Cloudstack ʽ Proxmox VE 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʟ ʨʽʟʥʠʭ ʭʤʘʨ ʤʦʞʫʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ 

ʪʨʘʬʽʢʦʤ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ VLAN. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʛʽʙʨʠʜʥʫ ʭʤʘʨʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʪʠ ʍʆʉʅ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢ ʚʽʨʪʫʘʣʴʥʠʭ, ʪʘʢ ʽ ʬʽʟʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɼʦʜʘʪʢʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʧʣʘʪʬʦʨʤʠ Proxmox VE ʻ ʥʘʷʚʥʽʩʪʴ ʘʜʘʧʪʦʚʘʥʦʛʦ 

ʚʝʙ̔ʥʪʝʨʬʝʡʩʫ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʅʘ ʞʘʣʴ, ʚʽʥ ʥʝ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʦʚʽ 

ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʧʨʦʧʦʥʫʻ ʚʝʨʩʽʷ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʥʘʩʪʽʣʴʥʦʛʦ 

ʙʨʘʫʟʝʨʘ. ʇʨʦʪʝ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʥʘʛʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʱʦʜʦ 

ʨʦʙʦʪʠ ʟ ɺʄ ʪʘ ʢʦʥʪʝʡʥʝʨʘʤʠ. ʎʁ ʦʧʮʽ ʁʪʘʢʦʞ ʥʝʦʜʥʦʨʘʟʦʚʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʟʜʦʙʫʚʘʯʘʤʠ, ʟʦʢʨʝʤʘ ʽ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥ,̫ ʢʦʣʠ ʩʪʫʜʝʥʪ ʥʝ ʟʘʚʞʜʠ 

ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʢʦʤʧôʁ ʪʝʨʘ ʯʠ ʥʦʫʪʙʫʢʘ. ʉʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʧʣʘʪʬʦʨʤʠ Proxmox VE ʜʣʷ Android ʽ iOS ʧʝʨʝʚʘʞʥʦ ʧʣʘʪʥʽ. 

ʆʜʥʘʢ ʡʦʛʦ ʤʦʙʽʣʴʥʘ ʚʝʨʩʽʷ ʚʝʙ̔ʥʪʝʨʬʝʡʩʫ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʚʠʢʦʥʫʚʘʪʠ 

ʙʘʟʦʚʽ ʢʦʤʘʥʜʠ, ʪʘʢʽ ʷʢ ʟʘʧʫʩʢ, ʟʫʧʠʥʢʘ, ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ, ʤʽʛʨʘʮʽʷ ɺʄ ʘʙʦ 

ʢʦʥʪʝʡʥʝʨʽʚ ʜʦ ʽʥʰʦʛʦ ʩʭʦʚʠʱʘ (ʨʠʩ. 3.5.4). 
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ʈʠʩ. 3.5.2. ʄʦʙʽʣʴʥʘ ʚʝʨʩʽʷ ʚʝʙ̔ʥʪʝʨʬʝʡʩʫ Proxmox VE 

ʋ ʜʦʩʪʫʧʥʽʡ ʤʦʙʽʣʴʥʽʡ ʚʝʨʩʽʾ ʪʘʢʦʞ ʨʝʘʣʽʟʦʚʘʥʦ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʬʝʡʩʫ 

(ʢʦʥʩʦʣʽ) ɺʄ. ʗʢ ʙʫʣʦ ʟô̫ ʩʦʚʘʥʦ, ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʠ ʚʩʝ ʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʝʡ ʟʘʩʽʙ ʜʣʷ ʚʠʧʘʜʢʫ ʆʉ Linux. ɿʘʛʘʣʦʤ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʢʦʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʬʫʥʢʮʽʡ ʢʝʨʫʚʘʥʥʷ ɺʄ (ʟʘʧʫʩʢ, ʟʫʧʠʥʢʘ, ʚʠʢʣʠʢ 

ʢʣʘʚʽʘʪʫʨʠ, ʥʘʪʠʩʢʘʥʥʷ ʩʠʩʪʝʤʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʢʣʘʚʽʰ ʪʦʱʦ) (ʨʠʩʫʥʦʢ 3.5.4). 

 

ʈʠʩ. 3.5.3. ʄʦʙʽʣʴʥʽ ʚʝʨʩʽʾ ʢʦʤʘʥʜʥʦʛʦ ʪʘ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʽʚ 

ʢʦʨʠʩʪʫʚʘʯʘ ʧʣʘʪʬʦʨʤʠ Proxmox VE 
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ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʚʽʜʛʫʢʠ ʟʜʦʙʫʚʘʯʽʚ ʧʨʦ ʪʝ, ʱʦ ʧʨʘʮʶʚʘʪʠ ʟ ʤʦʙʽʣʴʥʦʶ 

ʚʝʨʩʽʻʶ ʢʦʥʩʦʣʽ ɺʄ ʟ Windows ʥʝʟʨʫʯʥʦ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʾ ʤ ʚʜʘʚʘʣʦʩʷ 

ʚʠʢʦʥʫʚʘʪʠ ʟʽ ʩʤʘʨʪʬʦʥʘ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʟ ʛʨʘʬʽʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʆʉ. 

 

3.5. ʉʫʧʨʦʚʽʜ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ 

Proxmox VE 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʤʦʜʝʣʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʍʆʉʅ ʻ 

ʧʦʩʪʽʡʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʻ ʩʫʢʫʧʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ 

ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ ʽʥʞʝʥʝʨʽʚ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʤʝʨʝʞʥʠʭ ʩʠʩʪʝʤ, ʚʠʢʣʘʜʘʯʽʚ. 

ʂʦʨʠʩʥʦʶ ʻ ʧʨʘʢʪʠʢʘ ʟʘʣʫʯʝʥʥʷ ʜʦ ʩʫʧʨʦʚʦʜʫ ʽʥʽʮʽʘʪʠʚʥʠʭ  ̔ʟʜʽʙʥʠʭ ʩʪʫʜʝʥʪʽʚ. 

ʏʠʤʘʣʦ ʥʘʫʢʦʚʮʽʚ ʦʧʠʩʫʶʪʴ ʜʦʩʚʽʜ ʨʦʟʛʦʨʪʘʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ. ɺʦʥʠ 

ʟʘʟʥʘʯʘʪʁʴ, ʱʦ ʟʘʟʚʠʯʘʡ ʪʨʫʜʥʦʱʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʝʨʝʭʦʜ̔ ʚʽʜ ʤʦʜʝʣʽ 

ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʜʦ ʾʾ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [376], [253], ʪʘ, ʩʝʨʝʜ ʽʥʰʦʛʦ, 

ʘʥʘʣʽʟʫʶʪʴ ʧʨʦʙʣʝʤʠ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʝʣʘʩʪʠʯʥʦʩʪʽ ʛʽʧʝʨʚʽʟʦʨʽʚ, 

ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ, ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʩʭʦʚʠʱ ʪʦʱʦ. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʚʠʱʝ ʤʦʜʝʣʝʡ ʪʘ ʘʥʘʣʽʟʫ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ 

ʚʠʦʢʨʝʤʠʤʦ ʥʘʡʙʽʣʴh ʟʘʪʨʝʙʫʚʘʥʽ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʩʫʧʨʦʚʦʜʫ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ, ʨʦʟʛʦʨʥʫʪʦʾ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ 

Proxmox VE: 

1. ɺʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

2. ʈʦʟʨʦʙʣʝʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʘ ʤʦʜʝʣʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ. 

3. ʈʦʟʨʦʙʣʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʭʤʘʨ. 

ʑʦʜʦ ʧʝʨʰʦʛʦ ʟʘʚʜʘʥʥʷ, ʪʦ ʚ ʥʘʰʽʡ ʨʝʘʣʽʟʘʮʽʾ ʡʦʛʦ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ 

ʪʘʢ̔ ʧʽʜʟʘʚʜʘʥʥ:̫ 

¶ ʟʤʽʥʘ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ï ʟʦʥ, ʢʣʘʩʪʝʨʽʚ, 

ʭʦʩʪʽʚ, ʩʭʦʚʠʱ; 

¶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʝʨʝʞ ʜʣʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʘʙʦ 

ʩʪʫʜʝʥʪʽʚ; 

¶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʷ ʰʘʙʣʦʥʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ, ʱʦ 
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ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ɺʄ; 

¶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʷ ʰʘʙʣʦʥʽʚ ʤʝʨʝʞʝʚʠʭ ʧʦʩʣʫʛ, ʪʘʢʠʭ ʷʢ VPN, 

DHCP, DNS-ʩʝʨʚʝʨʠ, ʙʨʘʥʜʤʘʫʝʨ, ʙʘʣʘʥʩʫʚʘʣʴʥʠʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʦʱʦ; 

¶ ʩʪʚʦʨʝʥʥʷ ʧʨʦʢ̒ʪʽʚ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺʄ ʩʪʫʜʝʥʪʘʤʠ. 

ɼʨʫʛʝ ʟʘʚʜʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʦʮʥ̔ʶʚʘʥʥʷ ʢʣ̔ʴʢʦʩʪ̔ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʱʦ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʚʘʪʠ ʚ ʭʤʘʨʽ. ʎʝ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥ ̫ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ɺʄ, ̫ ʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʾʭʥʽʭ ʰʘʙʣʦʥʽʚ. ʋ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʦʮʽʥʠʪʠ ʧʦʪʨʝʙʫ ʚ ʤʘʩʰʪʘʙʫʚʘʥʥʽ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ. 

ʆʙʠʜʚʽ ʟ ʦʙʨʘʥʠʭ ʥʘʤʠ ʧʣʘʪʬʦʨʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʟʝʨʚʫʚʘʥʥʷ ʧʨʦʮʝʩʦʨʘ 

ʪʘ ʧʘʤô̫ ʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ. Proxmox VE ʜʦʟʚʦʣʷʻ 

ʭʤʘʨʥʠʤ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʨʦʙʠʪʠ ʮʝ ʙʽʣʴʰ ʛʥʫʯʢʦ ʟʘʚʜʷʢʠ ʟʘʧʫʩʢʫ ʢʦʥʪʝʡʥʝʨʽʚ 

ʟʘʤʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ. 

ʉʪʚʦʨʶʶʯʠ ʰʘʙʣʦʥʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʤʠ ʙʨʘʣʠ ʜʦ ʫʚʘʛʠ ʘʧʘʨʘʪʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʽʟʠʯʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ (ʯʘʩʪʦʪʫ ʧʨʦʮʝʩʦʨʽʚ ʪʘ ʦʙʩʷʛ ʾʭ 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ). ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʽ ʚʠʤʦʛʠ ʆʉ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʩʪʫʜʝʥʪʽʚ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʟ ʮʽʻʶ ʆʉ. ɯʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (3.6.1) 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʤʦʞʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠ 

ʢʦʨʧʦʨʘʪʠʚʥʘ ʭʤʘʨʘ.  

FRQ =Nst*FOS< FRQhosts   (3.6.1), ʜʝ 

FRQ ï ʩʫʤʘʨʥʘ ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʦʨʽʚ ʫʩʽʭ ɺʄ; Nst ï ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ; FOS ï

ʤʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʆʉ; FRQhosts ï ʩʫʤʘʨʥʘ ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʦʨʽʚ 

ʭʦʩʪʽʚ. 

ʆʩʪʘʥʥʶ ʚʝʣʠʯʠʥʫ ʟʥʘʭʦʜʠʤʦ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (3.6.2): 

ὊὙὗ В ὔ Ὂ     (3.6.2), ʜʝ 

Nci ï ʢʽʣʴʢʽʩʪʴ ʷʜʝʨ ʚ ʧʨʦʮʝʩʦʨʽ ʽ-ʛʦ ʭʦʩʪʘ, Fci ï ʯʘʩʪʦʪʘ CPU i-ʛʦ ʭʦʩʪʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ Apache Cloudstack, ʧʣʘʪʬʦʨʤʘ Proxmox VE ʥʝ ʥʘʜʘʻ ʰʘʙʣʦʥʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺ̔ ʜʧʦʚʽʜʥʽ ʾʤ ʧʘʨʘʤʝʪʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʧʽʜ ʯʘʩ ʽʥʩʪʘʣʷʮʽʾ. ʗʢʱʦ ʩʪʫʜʝʥʪ ʢʣʦʥʫʻ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ 

ʟ ʰʘʙʣʦʥʫ, ʚʽʥ ʥʝ ʤʦʞʝ ʟʤʽʥʠʪʠ ʟʘʜʘʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʅʘʪʦʤʽʩʪʴ 
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ʫʞʝ ʧʽʜ ʯʘʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʧʘʨʘʤʝʪʨʠ ʯʘʩʪʦʪʠ ʧʨʦʮʝʩʦʨʘ 

ʪʘ ʦʙʩʷʛʫ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ ʻ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ. 

ɸʥʘʣʦʛʽʯʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ 

ʦʙʩʷʛʫ ʧʘʤô̫ ʪʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ: 

MEM=Nst*MEM OS<MEMhosts    (3.6.3), 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʦʨʽʚʥʷʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʤʘʨʥʠʭ 

ʧʣʘʪʬʦʨʤ, ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʝʨʚʝʨʽʚ (ʜʠʚ. ʪʘʙʣ. 3.6.1). 

ʊʘʙʣʠʮʷ 3.6.1. ɸʧʘʨʘʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʚʝʨʽʚ,  

ʥʘ ʷʢʠʭ ʨʦʟʛʦʨʥʫʪʦ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʪʘ Proxmox VE 

ʍʦʩʪʠ Nci Fci MEM ci FRQhost

s Host0 4 3200 16384 12800 

Host1 4 3100 24576 12400 

Host2 4 3100 16384 12400 

Host3 4 3700 32768 14800 

ɿʘʛʘʣʦʤ 

Cloudstack  

16  90112 52400 

Proxmox 8 3500 28000 31980 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʟʥʘʯʝʥʥʷ ʭʦʪʽʚ 0-3, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʨʧʦʨʘʪʠʚʥʘ ʭʤʘʨʘ 

ʥʘ ʦʩʥʦʚʽ Apache Cloudstack ʤʘʻ ʟʘʛʘʣʴʥʫ ʯʘʩʪʦʪʫ ʧʨʦʮʝʩʦʨʽʚ ʙʣʠʟʴʢʦ 50 ɻɻʮ ʪʘ 

ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ ʙʣʠʟʴʢʦ 90 ɻʙ. 

ʋ [285] ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʭʤʘʨʥʽʡ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. ʉʫʪʴ ʾʾ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʭʤʘʨʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʷʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ 

(ʧʨʦʮʝʩʦʨʥʦʛʦ ʯʘʩʫ, ʦʙʩʷʛʫ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ, ʜʠʩʢʦʚʠʭ ʤʘʩʠʚʽʚ, ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʤʝʨʝʞʽ) ʢʦʞʥʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. ʉʧʦʩʦʙʦʤ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʻ ʤʽʛʨʘʮʽʷ ʚʠʟʥʘʯʝʥʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʥʘ ʽʥʰʠʡ ʛʽʧʝʨʚʽʟʦʨ 

(ʭʦʩʪ). ɸʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʢʦʥʮʝʧʮʽʶ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ, ʷʢʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

ὔ
ὶ ὶӶ

ὶӶ
ȟ (3.6.4), 
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ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ, ri ï ʧʨʦʛʥʦʟʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ-ʛʦ ʨʝʩʫʨʩʫ, ἢ ïʩʝʨʝʜʥʻ 

ʧʨʦʛʥʦʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʨʝʩʫʨʩʽʚ p-ʛʦ ʩʝʨʚʝʨʘ. 

ɸʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʭʤʘʨʠ ʩʣʽʜ ʤʽʥʽʤʽʟʫʚʘʪʠ ʟʘʟʥʘʯʝʥʫ ʚʝʣʠʯʠʥʫ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʦʛʦ ʭʦʩʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ çʛʘʨʷʯʦʾ 

ʪʦʯʢʠè. ʉʝʨʚʝʨ ʙʫʜʝ ʪʘʢʠʤ, ʷʢʱʦ ʭʦʯʘ ʙ ʦʜʠʥ ʟ ʡʦʛʦ ʨʝʩʫʨʩʽʚ ʧʝʨʝʚʠʱʠʪʴ 

ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ (çʪʝʤʧʝʨʘʪʫʨʫè). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ çʪʝʤʧʝʨʘʪʫʨʠè 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʡʦʛʦ ʨʝʩʫʨʩʽʚ. 

ὸᶻ ὶ ὶ
˰

 (3.6.5) 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ t* ʻ ʙʽʣʴʰʠʤ ʟʘ ʥʫʣʴ, ʪʦ ʟ ʚʽʜʧʦʚʽʜʥʦʛʦ ʭʦʩʪʘ ʩʣʽʜ ʤʽʛʨʫʚʘʪʠ 

ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ. ʋ ʩʠʩʪʝʤʽ Apache Cloudstack ʨʝʘʣʽʟʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ï ̔ ʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʷʢ ʜʠʩʢʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʪʘʢ ʽ 

ʾʭ ʚʠʢʦʥʘʥʥʷ ʥʘ ʽʥʰʦʤʫ ʛʽʧʝʨʚʽʟʦʨʽ. 

ʅʘ ʞʘʣʴ, ʤʠ ʥʝ ʟʤʦʛʣʠ ʦʪʨʠʤʘʪʠ ʦʜʥʘʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ 

ʽʜʝʥʪʠʯʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ ʥʘ ʦʩʥʦʚʽ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʽ 

Proxmox VE. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʘʧʘʨʘʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʷʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʙʫʣʦ ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʩʝʨʚʝʨʘ ʟ Proxmox 

VE ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʜʚʦʭ ʩʝʨʚʝʨʽʚ Apache Cloudstack 

(Host0 ʪʘ Host2). ʆʪʞʝ, ʫ ʭʤʘʨʽ ʥʘ ʦʩʥʦʚʽ Cloudstack ʤʠ ʟʘʣʠʰʠʣʠ ʮʽ 2 ʭʦʩʪʠ 

ʘʢʪʠʚʥʠʤʠ ʚʠʤʢʥʫʣʠ ʽʥʰʽ ʜʚʘ. ʇʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ Host1 ʟʘʣʠʰʘʚʩʷ 

ʜʦʩʪʫʧʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʻ ʩʝʨʚʝʨʦʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʚʩʽʻʾ 

ʧʣʘʪʬʦʨʤʠ. 

ʑʦʜʦ ʯʘʩʪʦʪ ʧʨʦʮʝʩʦʨʽʚ, ʪʦ ʥʘʰʘ ʤʦʜʝʣʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ  ̒ʩʧʨʦʱʝʥʦʶ ʪʘ 

ʥʝ ʚʨʘʭʦʚʫʻ 2 ʬʘʢʪʠ: 

¶ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ʯʘʩʪʦʪʠ ʻ ʙʘʟʦʚʠʤʠ, ʧʨʦʪʝ ʩʫʯʘʩʥʽ ʧʨʦʮʝʩʦʨʠ ʤʦʞʫʪʴ 

ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʜʘʯ, ʷʢʽ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ; 

¶ ʬʽʟʠʯʥʽ ʩʝʨʚʝʨʠ ʚʠʢʦʥʫʶʪʴ ʥʝ ʣʠʰʝ ɺʄ, ʘ ʡ ʽʥʰʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(ʆʉ, ʙʘʟʠ ʜʘʥʠʭ, ʩʝʨʚʝʨʠ ʫʧʨʘʚʣʽʥʥʷ, ʛʽʧʝʨʚʽʟʦʨʠ ʪʦʱʦ), ʷʢʝ ʧʦʪʨʝʙʫʻ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ. 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʯʘʩʪʦʪʘ ʩʫʯʘʩʥʦʛʦ ʧʨʦʮʝʩʦʨʘ ʥʝʧʦʩʪʽʡʥʘ. ɺʦʥʘ ʤʦʞʝ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʠ. ʆʩʴ ʯʦʤʫ ʤʠ 
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ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʙʘʟʦʚʫ ʯʘʩʪʦʪʫ ʧʨʦʮʝʩʦʨʘ ʚ ʪʘʙʣʠʮʷʭ ʽ ʬʦʨʤʫʣʘʭ ʚʠʱʝ. ɹʘʟʦʚʘ 

ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʦʨʘ ʦʧʠʩʫʻ ʰʚʠʜʢʽʩʪʴ, ʟ ʷʢʦʶ ʪʨʘʥʟʠʩʪʦʨʠ ʧʨʦʮʝʩʦʨʘ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʪʘ ʟʘʢʨʠʚʘʶʪʴʩʷ. ɻʽʧʝʨʚʽʟʦʨ KVM ʚʠʤʽʨʶʻ ʩʘʤʝ ʮʶ ʯʘʩʪʦʪʫ 

ʧʨʦʮʝʩʦʨʘ. KVM (Kernel-based Virtual Machine) ʻ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ 

ʟʘʧʫʩʢʫ ʪʘ ʚʠʢʦʥʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʥʘ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʣʘʪʬʦʨʤʘʭ. 

ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʽʣʴʢʘ ʚʠʜʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ. 

ɺʦʥʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʦʙʦʤʘ ʧʣʘʪʬʦʨʤʘʤʠ, ʧʦʢʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʮʝʩʦʨʽʚ ʥʝ 

ʜʦʩʷʛʣʦ 90 %. ʊʘʢʠʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʙʫʣʠ Windows (ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ ʪʘ 

ʩʝʨʚʝʨ) ʽ Linux (ʟ CLI ʘʙʦ GUI). ʆʉ Linux ʽʟ ʢʦʤʘʥʜʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʢʦʨʠʩʪʫʚʘʯʘ 

(ʰʘʙʣʦʥ LinuxCLI) ʧʨʘʮʶʚʘʣʠ ʷʢ ʢʦʥʪʝʡʥʝʨʠ ʥʘ ʧʣʘʪʬʦʨʤʽ Proxmox VE. ʋ 

ʚʠʧʘʜʢʫ Cloudstack ʮʽ ʞ ʆʉ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚ ʨʝʞʠʤʽ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 3.6.2.  

ʊʘʙʣʠʮʷ 3.6.2. ʇʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʣʘʪʬʦʨʤʘʭ Apache Cloudstack ʽ Proxmox VE 

ʆʉ Apache 

Cloudstack  

Proxmox VE 

LinuxCLI 50 120 

LinuxGUI 18 19 

WindowsWorkstation 20 22 

WindowsServer 16 16 

AdvancedLinux 12 8 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 3.5.2, ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʟ ʛʨʘʬʽʯʥʠʤ 

ʽʥʪʝʨʬʝʡʩʦʤ ʢʦʨʠʩʪʫʚʘʯʘ (ʰʘʙʣʦʥʠ LinuxGUI, WindowsWorkstation, 

WindowsServer), ʟʘʚʘʥʪʘʞʝʥʠʭ ʥʘ Proxmox VE, ʪʨʦʭʠ ʚʠʱʘ, ʥʽʞ ʥʘ Apache 

Cloudstack. ʇʨʦʪʝ ʽʩʥʫʻ ʦʩʦʙʣʠʚʦ ʟʥʘʯʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʢʽʣʴʢʦʩʪʽ ʟʘʚʘʥʪʘʞʝʥʠʭ 

ʝʢʟʝʤʧʣʷʨʽʚ ʜʣʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʥʘ ʦʩʥʦʚʽ ʰʘʙʣʦʥʫ LinuxCLI. ʎʝ ʤʦʞʥʘ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʠʤ, ʱʦ ʧʣʘʪʬʦʨʤʘ Proxmox VE ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʩʘʤʝ ʢʦʥʪʝʡʥʝʨʠ. 

ʅʘ ʞʘʣʴ, ʧʦʨʽʚʥʷʥʦ ʟ Apache Cloudstack, Proxmox VE ʤʘʻ ʛʽʨʰʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʽʟ ʚʢʣʘʜʝʥʦʶ ʚʽʨʪʫʘʣʽʟʘʮʽʻʶ (ʰʘʙʣʦʥ AdvancedLinux). ʋ 

ʨʦʟʛʦʨʥʫʪʽʡ ʍʆʉʅ ʟʘʟʥʘʯʝʥʠʡ ʪʠʧ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. 
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ʇʦʜʘʣʴʰʝ ʪʝʩʪʫʚʘʥʥʷ ʤʦʜʝʣ ̔ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʥʘʫʢʦʚʮʷʤʠ ʽʟ ʉʐɸ ʪʘ ʉʘʫʜʽʚʩʴʢʦʾ ɸʨʘʚʽʾ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ [352]. ʄʦʜʝʣʴ ʘʚʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʝʪʦʜʠ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʪʘ ʾʭ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʟʦʢʨʝʤʘ ʯʘʩʪʦʪʠ ʧʨʦʮʝʩʦʨʘ, ʧʘʤô̫ ʪ̔, ʢʝʰ-ʧʘʤô̫ ʪ̔ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ̔ ʜʠʩʢʘ. 

ɼʝʪʘʣʴʥʽʰʝ ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʫ ʧʘʨʘʛʨʘʬʽ 5.1. 

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʱʦʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʻ 

ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʚ ʘʢʘʜʝʤʽʯʥʽʡ ʭʤʘʨʽ ʬʫʥʢʮʽʦʥʫʻ ʙʘʛʘʪʦ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʪʦ ʚʠʢʦʥʘʥʥʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʻ 

ʦʙʦʚô̫ʟʢʦʚʦʶ ʪʘ ʪʨʫʜʦʤʽʩʪʢʦʶ ʟʘʜʘʯʝʶ. ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʨʦʙʣʝʤʘ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʚʩʽʭ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ. ʋ 

ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʚʘʞʣʠʚʠʤʠ ʻ ʪʘʢʽ ʢʨʠʪʝʨʽʾ, ̫ ʢ [255], [364], 

[420], [382]: 

¶ ʯʘʩ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʚ ʩʭʦʚʠʱʝ; 

¶ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʟ ʨʝʟʝʨʚʥʦʾ ʢʦʧʽʾ; 

¶ ʢʽʣʴʢʽʩʪʴ ʢʦʧʽʡ, ʱʦ ʤʦʞʥʘ ʟʙʝʨʝʛʪʠ ʥʘ ʩʭʦʚʠʱʽ; 

¶ ʨʠʟʠʢʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʥʝʢʦʥʩʠʩʪʝʥʪʥʽʩʪ ʁʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ, ʥʝʜʦʩʢʦʥʘʣʽʩʪ ʁ

ʤʝʪʦʜʫ ʚʠʢʦʥʘʥʥʷ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʚʥʦ ʁʘʙʦ ʯʘʩʪʢʦʚʦ ʁʚʪʨʘʪʠ ʘʨʭʽʚʽʚ; 

¶ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ, ʟʦʢʨʝʤʘ ʨʽʚʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʭʤʘʨʫ ʟʘʛʘʣʦʤ ʪʘ 

ʦʢʨʝʤʽ ʩʝʨʚʝʨʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥ ̫ʢʦʧʽʶʚʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʜʧʦʚʽʜʽ 

ʩʝʨʚʽʩʫ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʽʛʨʘʮʽʾ ʥʘ ʽʥʰʽ ʧʦʪʫʞʥʦʩʪʽ ʪʦʱʦ; 

¶ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʧʦʰʫʢʫ ʘʨʭʽʚʽʚ ʪʘ ʾʭ ʜʝʜʫʙʣʽʢʘʮʽʾ; 

¶ ʚʘʨʪʽʩʪʴ ʦʨʝʥʜʠ ʚʩʽʭ ʩʝʨʚʽʩʽʚ ʪʘ ʩʭʦʚʠʱ. 

ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥʷ [286] ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʷʢ ʧʦʩʪʘʯʘʣʴʥʠʢ ʭʤʘʨʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʘʢ ʽ ʾʾ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʚʞʠʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ, ʟʘʭʠʩʪʫ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʦʻʢʪʫʶʯʠ, ʨʦʟʨʦʙʣʷʶʯʠ ʪʘ ʪʝʩʪʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʩʦʙʠ. 

ʅʘʫʢʦʚʮʽ ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʅʋ çʃʴʚʽʚʩʴʢʘ 

ʧʦʣʽʪʝʭʥʽʢʘè ʨʦʟʨʦʙʠʣʠ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʜʝʜʫʧʣʽʢʘʮʽʾ ʪʘ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʫ 



232 

ʭʤʘʨʥʠʭ ʩʭʦʚʠʱʘʭ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ. ɼʦʩʣʽʜʥʠʢʠ ʨʦʟʨʦʙʠʣʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʪʘʢʦʾ ʜʝʜʫʧʣʽʢʘʮʽʾ ʪʘ ʧʨʦʪʝʩʪʫʚʘʣʠ ʾʾ [312]. 

ʅʘʫʢʦʚʮʽ [361] ʪʘʢʦʞ ʚʠʚʯʘʣʠ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ ʫ ʭʤʘʨʽ. ɸʚʪʦʨʠ 

ʧʨʦʧʦʥʫʶʪʴ ʩʭʝʤʫ ʨʦʟʜʽʣʝʥʥʷ ʜʘʥʠʭ, ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʰʠʬʨʫʚʘʥʥʷ. 

ɺʦʥʠ ʢʦʥʩʪʘʪʫʶʪʴ, ʱʦ ʾʭʥ ̫ʚʣʘʩʥʘ ʩʭʝʤʘ ʫʩʫʚʘʻ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʬʘʢʪʦʨʘʤʠ 

ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʚʪʦʨʩʴʢʦʛʦ ʢʨʠʧʪʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʞʣʠʚʦʶ ʻ ʤʦʜʝʣʴ ʨʝʟʝʨʚʫʚʘʥʥʷ ʭʤʘʨʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ Apache Cloudstack, ʨʦʟʨʦʙʣʝʥʘ ʇʦʣʦʤ ɸʥʛʫʩʦʤ. ɺʽʥ ʨʦʟʨʦʙʠʚ 

ʥʝʟʘʣʝʞʥʠʡ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʧʣʘʪʬʦʨʤʠ API-ʽʥʪʝʨʬʝʡʩ. ʄʦʜʝʣʴ ʘʚʪʦʨʘ 

ʘʙʩʪʨʘʛʫʻ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʩʧʝʮʠʬʽʢʫ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʣʘʛʽʥʘ ʧʨʦʧʦʥʫʻ ʬʫʥʮʽʦʥʘʣ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʭʤʘʨʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [350]. 

ʋ ʧʘʨʘʛʨʘʬʽ 3.4 ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʍʆʉʅ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʨʚʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʗʢ ʥʘʩʣʽʜʦʢ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ. ʅʘʧʨʠʢʣʘʜ, 

ʩʝʨʚʽʩ Google ɼʠʩʢ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʧʣʘʪʬʦʨʤʠ Google Workspace ʜʣʷ 

ʘʢʘʜʝʤʽʯʥʦʾ ʧʽʜʧʠʩʢʠ ʧʨʦʧʦʥʫʻ ʜʦʚʦʣʽ ʟʥʘʯʥʠʡ (ʟʘʛʘʣʦʤ 100 ʊɹ ʜʣʷ ʚʩʽʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ) ʜʠʩʢʦʚʠʡ ʧʨʦʩʪʽʨ. ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʛʦ ʩʭʦʚʠʱʘ ʻ ʟʥʘʯʥʠʡ ʯʘʩ ʥʘ 

ʚʠʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ. ʎʷ ʰʚʠʜʢʽʩʪʴ ʙʫʜʝ ʦʙʤʝʞʝʥʘ 

ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ʥ̔ʪʝʨʥʝʪ-ʢʘʥʘʣʫ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʆʩʪʘʥʥʶ ʚʠʤʦʛʫ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʜʦʧʫʩʪʠʤʦʶ, ʦʩʢʽʣʴʢʠ ʥʘʰʘ ʨʝʘʣʽʟʘʮʽʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ, ʘ ʥʝ ʜʣʷ ʚʠʨʦʙʥʠʯʠʭ 

ʟʘʜʘʯ. 

ʄʠ ʨʦʟʨʦʙʠʣʠ ʚʣʘʩʥʠʡ ʩʢʨʠʧʪ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ, ʨʦʟʛʦʨʥʫʪʦʾ ʥʘ ʦʩʥʦʚʽ Apache Cloudstack. ʇʨʦʘʥʘʣʽʟʫʻʤʦ 

ʪʝʭʥʦʣʦʛʽʶ ʡʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʣʷ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʚʽʩʫ Google 

ɼʠʩʢ ʫ ʚʣʘʩʥʠʭ ʜʦʜʘʪʢʘʭ ʩʣʽʜ ʘʢʪʠʚʫʚʘʪʠ API-ʽʥʪʝʨʬʝʡʩ ʮʴʦʛʦ ʩʝʨʚʽʩʫ. ɺʽʥ 

ʜʦʩʪʫʧʥʠʡ ʫ ʢʦʥʩʦʣʽ Google Developers ï ʩʝʨʚʽʩʽ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ. ʋ ʧʨʦʮʝʩʽ 

ʨʦʟʨʦʙʣʝʥʥʷ ʥʘ ʩʝʨʚʽʩʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚʣʘʩʥʠʡ ʧʨʦʢ̒ʪ ̔ ʟʛʝʥʝʨʦʚʘʥʦ ʦʙʣʽʢʦʚʽ ʜʘʥʽ 
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ʜʦʩʪʫʧʫ. ɼʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʩʢʨʠʧʪʘ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʪʦʢʦʣ OAuth 2.0 ʪʘ 

ʦʙʨʘʥʦ ʪʠʧ ʜʦʜʘʪʢʘ ïçʅʘʩʪʽʣʴʥʘ ʧʨʦʛʨʘʤʘè. 

ʗʢ ʚʽʜʦʤʦ, ʽʩʥʫʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʩʭʝʤʠ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ [412]: 

¶ ʇʦʚʥʝ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʨʝʟʝʨʚʫʚʘʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʚʥʘ 

ʢʦʧʽʷ ʚʩʽʭ ʜʘʥʠʭ. 

¶ ɯʥʢʨʝʤʝʥʪʥʝ, ʧʨʠ ʷʢʦʤʫ ʧʦʩʣʽʜʦʚʥʽ ʢʦʧʽʾ ʜʘʥʠʭ ʤʽʩʪʷʪʴ ʣʠʰʝ ʪʫ ʯʘʩʪʠʥʫ, 

ʷʢʘ ʟʤʽʥʠʣʘʩʷ ʟ ʯʘʩʫ ʩʪʚʦʨʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʨʝʟʝʨʚʥʦʾ ʢʦʧʽʾ. ʋ ʚʠʧʘʜʢʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʪʨʽʙʥʽ ʦʩʪʘʥʥʷ ʧʦʚʥʘ ʨʝʟʝʨʚʥʘ ʢʦʧʽʷ, ʘ ʪʘʢʦʞ ʫʩʽ ʜʦʜʘʪʢʦʚʽ 

ʨʝʟʝʨʚʥʽ (ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ) ʢʦʧʽʾ. 

¶ ɼʠʬʝʨʝʥʮʽʘʣʴʥʝ, ʱʦ ʟʙʝʨʽʛʘʻ ʜʘʥʽ, ʷʢʽ ʟʤʽʥʠʣʠʩʷ ʟ ʤʦʤʝʥʪʫ ʦʩʪʘʥʥʴʦʛʦ 

ʧʦʚʥʦʛʦ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ. ʎʝʡ ʪʠʧ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʥʽʞ ʽʥʢʨʝʤʝʥʪʥʠʡ ʩʧʦʩʽʙ. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 4.3.3, ʜʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʤʽʩʪʠʪʴ ʪʘʢʽ 

ʦʙô̒ ʢʪʠ: 

¶ ʦʜʠʥ ʩʝʨʚʝʨ ʫʧʨʘʚʣʽʥʥʷ; 

¶ ʯʦʪʠʨʠ ʭʦʩʪʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʝʢʟʝʤʧʣʷʨʠ ɺʄ; 

¶ ʪʨʠ ʧʝʨʚʠʥʥʠʭ ʩʭʦʚʠʱʘ, ʱʦ ʤʽʩʪʷʪʴ ʜʠʩʢʠ ʮʠʭ ɺʄ; 

¶ ʦʜʥʝ ʚʪʦʨʠʥʥʝ ʩʭʦʚʠʱʝ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʰʘʙʣʦʥʽʚ ɺʄ ʪʘ ISO-ʦʙʨʘʟʽʚ. 

ʆʩʢʽʣʴʢʠ ʦʙô̒ ʢʪʠ ʚʪʦʨʠʥʥʦʛʦ ʩʭʦʚʠʱʘ ʥʝ ʟʤʽʥʶʶʪʴʩʷ, ʘ ʣʠʰʝ ʜʦʜʘʶʪʴʩʷ 

ʥʦʚʽ, ʪʦ ʜʣʷ ʨʝʟʝʨʚʫʚʘʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʩʭʦʚʠʱʘ ʤʠ ʦʙʨʘʣʠ ʽʥʢʨʝʤʝʥʪʥʠʡ ʤʝʪʦʜ. 

ʁʦʛʦ ʨʝʘʣʽʟʘʮʽ ʁ ʙʫʣʦ ʟʘʩʥʦʚʘʥʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʦʪʦʚʦʾ ʫʪʠʣʽʪʠ ʜʣʷ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʬʘʡʣʽʚ ʩʭʦʚʠʱʘ. ʅʘ ʞʘʣʴ, ʥʠʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʽʩʥʫʻ ʛʦʪʦʚʦʾ ʫʪʠʣʽʪʠ 

ʥʘ ʟʨʘʟʦʢ Google backup and Sync, ʨʦʟʨʦʙʣʝʥʦ ʾʜʣʷ OC Windows. ʆʪʞʝ, ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘʢʽ ʟʘʩʦʙʠ: 

¶ Gdrive (grive2) ð ʢʣʽʻʥʪ Google ɼʠʩʢʘ ʟ ʧʽʜʪʨʠʤʢʦʶ ʥʦʚʦʛʦ REST API-

ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʯʘʩʪʢʦʚʦʶ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʩʭʦʚʠʱʘ. ɺʽʥ ʥʝ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʨʚʥʝ ʦʯʽʢʫʚʘʥʥʷ ʟʤʽʥ ʫ ʬʘʡʣʦʚʽʡ ʩʠʩʪʝʤʽ ʘʙʦ ʥʘ ɼʠʩʢʫ 

Google ʜʣʷ ʟʚʦʨʦʪʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. 

¶ Gnome-online-accounts ï ʩʠʩʪʝʤʥʘ ʫʪʠʣʽʪʘ, ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʥʘʣʘʰʪʫʚʘʥʥʷʭ 

ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ Gnome. ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʩʝʨʚʝʨʠ ʧʽʜ 
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ʫʧʨʘʚʣʽʥʥʷʤ Linux ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʢʦʤʘʥʜʥʠʡ ʽʥʪʝʨʬʝʡʩ. 

¶ GoSync ï ʮʝ ʢʣʽʻʥʪ Google Drive ʟ ʧʽʜʪʨʠʤʢʦʶ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ 

Linux. ɺʽʥ ʨʦʟʨʦʙʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʽʮʝʥʟʽʾ GNU 2. ʂʣʽʻʥʪ ʥʝ ʻ ʜʦʩʠʪʴ 

ʜʦʩʢʦʥʘʣʠʤ, ʥʘʧʨʠʢʣʘʜ, ʤʘʻ ʘʚʪʦʤʘʪʠʯʥʫ ʨʝʛʫʣʷʨʥʫ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʢʦʞʥʽ 

10 ʭʚʠʣʠʥ. ʎ ʁʩʠʥʭʨʦʥʽʟʘʮʽ ʁʥʝ ʤʦʞʝ ʙʫʪʠ ʚʽʜʢʣʶʯʝʥʦ, ʘʣʝ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʧʠʥʝʥʦ. 

¶ Google-drive-ocamlfuse ï ʤʦʜʫʣʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʩʝʚʜʦʬʘʡʣʦʚʫ ʩʠʩʪʝʤʫ 

FUSE (Filesystem in Userspace ï ʬʘʡʣʦʚʘ ʩʠʩʪʝʤʘ ʚ ʧʨʦʩʪʦʨʽ ʢʦʨʠʩʪʫʚʘʯʘ). 

ʄʦʜʫʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʫ ʬʘʡʣʦʚʫ ʩʠʩʪʝʤʫ ʜʣʷ Google 

ʜʠʩʢʘ. ɺʦʥʘ ʨʦʟʨʦʙʣʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ OCaml. ʉʠʩʪʝʤʘ FUSE 

ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʷʢ ʤʦʜʫʣʴ ʷʜʨʘ Unix-ʧʦʜʽʙʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɺʽʥ 

ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʪʠʧʠ ʬʘʡʣʦʚʠʭ ʩʠʩʪʝʤ, ʜʦʩʪʫʧʥʠʭ 

ʜʣʷ ʤʦʥʪʫʚʘʥʥʷ (ʧʽʜʢʣʶʯʝʥʥʷ) ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʧʨʠʚʽʣʝʾʚ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. 

ʄʠ ʚʠʢʦʨʠʩʪʘʣʠ ʦʩʪʘʥʥʶ ʫʪʠʣʽʪʫ. ɰʾ  ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ [319] ʻ ʪʘʢʠʤʠ: 

¶ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʜʣʷ ʯʠʪʘʥʥʷ / ʟʘʧʠʩʫ ʜʦ ʟʚʠʯʘʡʥʠʭ ʬʘʡʣʽʚ ʽ ʧʘʧʦʢ; 

¶ ʜʦʩʪʫʧ ʣʠʰʝ ʜʣʷ ʯʠʪʘʥʥʷ ʜʦ Google ɼʦʢʫʤʝʥʪʽʚ, ʊʘʙʣʠʮʴ ʽ ʇʨʝʟʝʥʪʘʮʽʡ; 

¶ ʧ̔ ʜʪʨʠʤʢʘ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʧʫʩʢʫ ʟ ʧʨʠʚʽʣʝʷʤʠ ʢʽʣʴʢʦʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ; 

¶ ʦʙʨʦʙʢʘ ʜʫʙʣʽʢʘʪʽʚ ʬʘʡʣʽʚ; 

¶ ʜʦʩʪʫʧ ʜʦ ʢʦʰʠʢʘ (ʢʘʪʘʣʦʛ .Trash); 

¶ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʜʦʟʚʦʣʚ̔ ʪʘ ʧʨʘʚ ʚʣʘʩʥʠʢʘ ʜʣʷ ʆʉ Unix; 

¶ ʧʽʜʪʨʠʤʢʘ ʩʠʤʚʦʣʴʥʠʭ ʧʦʩʠʣʘʥ;ɹ 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʬʝʨʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʯʠʪʘʥʥʷ ʧʽʜ ʯʘʩ ʧʦʪʦʢʦʚʦʛʦ 

ʧʝʨʝʜʘʚʘʥʥʷ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫʪʠʣʽʪʠ ʩʣʽʜ ʜʦʜʘʪʠ ʨʝʧʦʟʠʪʘʨʽʡ ppa:alessandro-strada/ppa. 

ʋ ʧʨʦʮʝʩʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʥʠʢʣʘ ʧʨʦʙʣʝʤʘ, ʧʦʚô̫ ʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʫʪʠʣʽʪʘ Google-

drive-ocamlfuse ʚʠʤʘʛʘʻ ʘʚʪʦʨʠʟʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʨʘʫʟʝʨʘ ʚ ʛʨʘʬʽʯʥʦʤʫ 

ʽʥʪʝʨʬʝʡʩʽ. ʊʦʤʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʣʘʩʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʚ 

ʢʦʥʩʦʣʴʥʦʤʫ ʽʥʪʝʨʬʝʡʩʽ, ʱʦ ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʚʣʘʩʥʠʡ OAuth2 ʽʜʝʥʪʠʬʽʢʘʪʦʨ 
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ʢʣʽʻʥʪʘ ʪʘ ʩʝʢʨʝʪʥʫ ʬʨʘʟʫ (client secret). ɰʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʢʦʤʘʥʜʽ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʻ ʟô̒ ʜʥʘʥʥʷ: 

google-drive-ocamlfuse -id 12345678.apps.googleusercontent.com -secret 

abcde12345 

ʆʩʢʽʣʴʢʠ ʢʦʤʘʥʜʘ ʥʘʤʘʛʘʻʪʴʩʷ ʟʘʧʫʩʪʠʪʠ ʙʨʘʫʟʝʨ ʥʘ ʩʝʨʚʝʨʽ, ʜʝ ʥʝʤʘʻ GUI, 

ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʧʦʪʨʽʙʥʠʡ URL, ʟʘ ʷʢʠʤ ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ ʢʦʜ ʧʽʜʪʚʝʜʞʝʥʥʷ 

(verification code). ɺʽʥ ʟʘʙʝʟʧʝʯʠʚ ʜʦʩʪʫʧ ʜʦ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʘʧʢʠ ʥʘ ʭʤʘʨʥʝ 

ʩʭʦʚʠʱʝ. 

ɿ ʤʽʨʢʫʚʘʥʴ ʙʝʟʧʝʢʠ ʤʠ ʚʠʨʽʰʠʣʠ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʥʝ ʩʘʤʝ ʚʪʦʨʠʥʥʝ 

ʩʭʦʚʠʱʝ, ʘ ʡʦʛʦ ʣʦʢʘʣʴʥʫ ʢʦʧʽʶ ʟ ʨʝʟʝʨʚʥʦʛʦ ʥʘʢʦʧʠʯʫʚʘʯʘ (ʟʘʜʘʯʘ 

Backup_Secondary). ʆʪʞʝ, ʩʧʦʯʘʪʢʫ ʙʫʣʦ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦ ʟʘ ʽʥʢʨʝʤʝʥʪʥʦʶ 

ʩʭʝʤʦʶ ʣʦʢʘʣʴʥʽ ʧʘʧʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ: 

rsync -azvh /export/secondary /export/sync_secondary/arch_cloud , 

ʜʝ /export/secondary ï ʚʪʦʨʠʥʥʝ ʩʭʦʱʝ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ Apache Cloudstack; 

/export/sync_secondary/arch_cloud ï ʣʦʢʘʣʴʥʘ ʢʦʧʽʷ ʮʴʦʛʦ ʩʭʦʚʠʱʘ. 

ɼʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʘʧʢʠ /export/sync_secondary/arch_cloud ʫ ʧʣʘʥʫʚʘʣʴʥʠʢ 

ʟʘʜʘʯ ʩʝʨʚʝʨʘ ʙʫʣʦ ʜʦʜʘʥʦ ʢʦʤʘʥʜʫ: 

google-drive-ocamlfuse /export/sync_secondary 

ɺʦʥʘ ʚʠʢʦʥʫʻʪʴʩʷ ʱʦʨʘʟʫ ʧʽʜ ʯʘʩ ʩʪʘʨʪʫ ʩʝʨʚʝʨʘ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʪʦʨʠʥʥʝ 

ʩʭʦʚʠʱʝ. 

ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack 

ʥʝʦʙʭʽʜʥʦʶ ʻ ʨʝʟʝʨʚʥʘ ʢʦʧʽʷ ʚʩʽʭ ʙʘʟ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ: 

¶ Cloud ï ʤʽʩʪʠʪʴ ʫʩʽ ʦʙô̒ ʢʪʠ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʨʠ; 

¶ Cloud_usage ï ʙʘʟʘ, ʱʦ ʤʽʩʪʠʪʴ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʞʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ. ɺʦʥʘ ʧʦʪʨʽʙʥʘ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʽʚ. 

ʆʩʢʽʣʴʢʠ ʨʝʟʝʨʚʥʘ ʢʦʧʽʷ ʮʠʭ ʙʘʟ ʜʘʥʠʭ ʻ ʜʦʩʠʪʴ ʤʘʣʦʶ, ʪʦ ʤʠ ʚʠʨʽʰʠʣʠ 

ʟʙʝʨʽʛʘʪʠ ʥʘ ʭʤʘʨʥʦʤʫ ʩʭʦʚʠʱʽ ʚʩʽ ʾʾ ʝʢʟʝʤʧʣʷʨʠ. ɹʘʟʦʶ ʜʘʥʠʭ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ 

ʜʣʷ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʻ MySQL. ʆʩʥʦʚʥʦʶ ʫʪʠʣʽʪʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʙʘʟ ʜʘʥʠʭ MySQL ʻ mysqldump. ɰʾ ʩʠʥʪʘʢʩʠʩ ʧʝʨʝʜʙʘʯʘʻ 
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ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʟ ʧʨʠʚʽʣʝʛʽʷʤʠ ʷʢʦʛʦ 

ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩʷ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ shell-ʩʢʨʠʧʪ ʚ ʆʉ Linux 

ʟʘʧʠʩʫʻʪʴʩʷ ʷʢ ʥʝʢʨʠʧʪʦʚʘʥʠʡ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ, ʱʦ ʤʽʩʪʠʪ ɹ ʽʤô̫  ʪʘ ʧʘʨʦʣʴ 

ʢʦʨʠʩʪʫʚʘʯʘ (ʟʘʟʚʠʯʘʡ root) ʙʘʟʠ ʜʘʥʠʭ, ʮʝ ʻ ʧʦʪʝʥʮʽʡʥʠʤ ʨʠʟʠʢʦʤ ʜʣʷ ʙʝʟʧʝʢʠ 

ʫʩʦɹʛʦ ʩʝʨʚʝʨʘ. ʑʦʙ ʥʝ ʟʘʣʠʰʘʪʠ ʚʽʜʢʨʠʪ ̔ʜʘʥʽ ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʙʘʟʠ 

ʜʘʥʠʭ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʦʜʘʪʢʦʚʫ ʦʧʮʽʶ ñlogin path", ʷʢʘ ʻ ʛʨʫʧʦ  ʁʧʘʨʘʤʝʪʨʽʚ, 

ʱʦ ʚʢʘʟʫʶʪʴ, ʜʦ ʷʢʦʛʦ ʩʝʨʚʝʨʘ MySQL ʩʣʽʜ ʧʽʜʢʣʶʯʠʪʠʩʷ ʪʘ ʟ ̫ʢʠʤ ʦʙʣʽʢʦʚʠʤ 

ʟʘʧʠʩʦʤ ʚʠʢʦʥʘʪʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ. ʑʦʙ ʩʪʚʦʨʠʪʠ ʘʙʦ ʟʤʽʥʠʪʠ ʟʘʟʥʘʯʝʥʠʡ ʬʘʡʣ, 

ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʫʪʠʣʽʪʫ mysql_config_editor. 

ɿʘʛʘʣʦʤ ʢʦʤʘʥʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʘʨʭʽʚʫʚʘʥʥʷ ʜʘʤʧʫ ʙʘʟʠ ʜʘʥʠʭ ʤʘʶʪʴ 

ʚʠʛʣʷʜ: 

/usr/bin/mysqldump --login-path=DailyBackup -u root -A > 

$BACKUP_DIR/"archive_cloud_all_""$date_daily"".sql" 

tar -czf $BACKUP_DIR/"archive_cloud_all_""$date_daily"".sql.tgz" 

$BACKUP_DIR/"archive_cloud_all_""$date_daily"".sql" 

ɿʤʽʥʥʘ $date_daily ʤʽʩʪʠʪʴ ʧʦʪʦʯʥʫ ʜʘʪʫ ʘʨʭʽʚʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʘʯʠʪʠ ʜʘʪʫ 

ʘʨʭʽʚʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʥʘʟʚʽ ʬʘʡʣʫ. 

ɼʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʽʚ ʥʘ ʩʝʨʚʝʨ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʛʦʪʦʚʠʡ ʩʢʨʠʧʪ ʟ github 

[252]. ʅʘʚʝʜʝʤʦ ʡʦʛʦ ʩʠʥʪʘʢʩʠʩ: 

upload.sh "arch_cloud/DB" "$entry" $upl_file folder_ID "application/x-gzip", ʜʝ 

¶ arch_cloud/DB ï ʧʘʧʢʘ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʜʠʩʢʫ ʩʝʨʚʝʨʘ, ʟ ʷʢʦʾ 

ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʽʚ; 

¶ $entry ï ʧʦʚʥʠʡ ʤʘʨʰʨʫʪ ʜʦ ʬʘʡʣʘ, ʱʦ ʩʣʽʜ ʟʘʚʘʥʪʘʞʠʪʠ; 

¶ $upl_file ï ʽʤô̫  ʬʘʡʣʘ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ; 

¶ folder_ID ï ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʧʘʧʢʠ ʥʘ Google ɼʠʩʢʫ; 

¶ application/x-gzip ï MIME-ʪʠʧ ʬʘʡʣʘ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʜʦʩʪʫʧ ʩʢʨʠʧʪʘ upload.sh ʜʦ 

Google-ʜʠʩʢʘ, ʧʦʪʨʽʙʝʥ ʩʧʝʮʽʘʣʴʥʠʡ ʤʘʨʢʝʨ refresh_token. ɺʽʥ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ curl-ʟʘʧʠʪʫ ʜʦ ʩʝʨʚʽʩʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ Google: 
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curl --silent "https://accounts.google.com/o/oauth2/token" --data 

"code=<access_token>&client_id=<client_ID>&client_secret=<client_secret 

>&redirect_uri=urn:ietf:wg:oauth:2.0:oob&grant_type=authorization_code" 

ɺʠʢʦʥʘʥʥʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʩʭʦʚʠʱ (ʟʘʜʘʯʽ 

Backup_Primary(0,1,2,3)) ʤʘʣʦ ʜʝʷʢʽ ʪʨʫʜʥʦʱʽ. ɸʥʘʣʽʟ ʥ̔ʪʝʨʥʝʪ-ʜʞʝʨʝʣ, ʙʘʟʠ 

ʜʘʥʠʭ ʩʝʨʚʝʨʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʬʘʡʣʽʚ ʥʘ ʩʭʦʚʠʱʘʭ ʧʦʢʘʟʘʚ, ʱʦ ʧʣʘʪʬʦʨʤʘ Apache 

Cloudstack ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʚʥʽ ʢʦʧʽʾ ʰʘʙʣʦʥʽʚ ʜʠʩʢʽʚ ʜʣʷ ʢʦʞʥʦʾ ɺʄ. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʥʝʢʦʥʩʠʩʪʝʥʪʥʦʩʪʽ ʘʨʭʽʚʽʚ ʧʝʨʚʠʥʥʠʭ 

ʩʭʦʚʠʱ ʩʣʽʜ ʨʦʙʠʪʠ ʾʭ ʧʦʚʥʽ ʨʝʟʝʨʚʥʽ ʢʦʧʽʾ.  

ʉʣʽʜ ʧʽʜʛʦʪʫʚʘʪʠ ʭʤʘʨʥʫ ʧʣʘʪʬʦʨʤʫ, ʟʫʧʠʥʠʚʰʠ ʚʩʽ ɺʄ. ɿʚʠʯʘʡʥʦ, ʫ 

ʩʪʫʜʝʥʪʽʚ ʩʣʽʜ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʫʤʽʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʤʢʥʝʥʥʷ ʾʭ ʚʣʘʩʥʠʭ ɺʄ. 

ʇʨʦʪʝ ʥʘ ʧʨʘʢʪʠʮʽ ʮʝ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ. ʊʦʤʫ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʟʫʧʠʥʷʪʠ 

ʚʩʽ ɺʄ ʧʨʦʛʨʘʤʥʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʨʠʧʪʘ. ʎʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

API-ʬʫʥʢʮʽʾ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack. ɺʠʢʦʨʠʩʪʘʥʥʷ API-ʬʫʥʢʮʽʡ ʜʘʻ ʟʤʦʛʫ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʧʨʦ ʦʙô̒ ʢʪʠ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʊʘʢʦʞ ʤʦʞʣʠʚʦ 

ʟʤʽʥʶʚʘʪʠ ʩʪʘʥ ʮʠʭ ʦʙô̒ ʢʪʽʚ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ API-ʬʫʥʢʮʽʾ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ: 

¶ URL-ʘʜʨʝʩʫ ʜʦ ʩʝʨʚʝʨʘ ʫʧʨʘʚʣʽʥʥʷ; 

¶ ʩʣʫʞʙʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ çapi?è, ʷʢʘ ʤʽʩʪʠʪʴ ʰʣʷʭ ʜʦ ʧʝʚʥʦʾ API-ʬʫʥʢʮʽʾ, ʪʘ 

ʚʢʘʟʫʻ ʥʘ ʧʦʯʘʪʦʢ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʩʦʙʫ GET; 

¶ command ï ʥʘʟʚʫ ʢʦʤʘʥʜʠ; 

¶ apiKey ïAPI-ʢʣʶʯ, ʷʢʠʡ ʛʝʥʝʨʫʻʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʘʙʦ ʟʤʽʥʽ ʦʙʣʽʢʦʚʦʛʦ 

ʟʘʧʠʩʫ ʢʦʨʠʩʪʫʚʘʯʘ; 

¶ ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʫʪʦʯʥʝʥʥʷ ʟʘʧʠʪʫ ï ʨʦʟʜʽʣʷʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʜʦ GET-

ʟʘʧʠʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʚʦʣʫ ç&è; 

¶ ʬʦʨʤʘʪ ʚʽʜʧʦʚʽʜʽ ï JSON ʘʙʦ XML; 

¶ signature ï ʧʽʜʧʠʩ ʟʘʧʠʪʫ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʪʦʢʦʣʫ (HTTP ʘʙʦ HTTPS), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦʩʪʫʧ ʜʦ API-ʬʫʥʢʮʽʡ Apache Cloudstack, ʟʘʧʠʪ ʤʘʻ ʙʫʪʠ 

ʧʽʜʧʠʩʘʥʠʡ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʧʣʘʪʬʦʨʤʽ ʧʽʜʪʚʝʨʜʠʪʠ, ʱʦ ʟʘʧʠʪ ʥʘʜʽʩʣʘʥʦ ʚʽʜ 
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ʜʦʚʽʨʝʥʦʛʦ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʪʫ, ʷʢʠʡ ʤʘʻ ʧʦʚʥʦʚʘʞʝʥʥʷ ʚʠʢʦʥʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʫ 

ʢʦʤʘʥʜʫ. ɼʣʷ ʧʽʜʧʠʩʫʚʘʥʥʷ ʟʘʧʠʪʫ ʩʣʽʜ ʤʘʪʠ API-ʢʣʶʯ  ̔ ʩʝʢʨʝʪʥʠʡ ʢʣʶʯ 

ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ, ʷʢʽ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʚ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʧʣʘʪʬʦʨʤʠ. 

ʉʢʨʠʧʪ ʜʣʷ ʟʫʧʠʥʢʠ ʚʩʽʭ ɺʄ-ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ, ʤʘʻ ʚʠʛʣʷʜ: 

mysql --login-path=DailyBackup -D cloud -e "SELECT uuid FROM vm_instance 

WHERE type = \"User\" and state = \"running\";" > uuid.txt 

sed -i ó1dô uuid.txt 

while read LINE; do php -q cloudstackapi.php "$LINE" ; done < uuid.txt 

ʋ ʧʝʨʰʦʤʫ ʨʷʜʢʫ ʦʪʨʠʤʘʥʦ ʫ ʬʘʡʣ ʟ ʙʘʟʠ ʜʘʥʠʭ ʧʝʨʝʣʽʢ ɺʄ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʱʦ ʤʘʶʪʴ ʩʪʘʥ çʚʠʢʦʥʫʻʪʴʩʷè. ʅʘʩʪʫʧʥʘ ʢʦʤʘʥʜʘ ʦʯʠʱʘʻ ʧʝʨʰʠʡ ʨʷʜʦʢ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʝ ʤʽʩʪʠʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ɺʄ. ʊʨʝʪʽʡ ʨʷʜʦʢ ʚʠʢʦʥʫʻ ʩʮʝʥʘʨʽʡ 

cloudstackapi.php. ɺʽʥ ʬʦʨʤʫʻ ʧʽʜʧʠʩ  ̔ ʚʠʢʣʠʢ API ʜʣʷ ʟʫʧʠʥʢʠ ɺʄ 

(stopVirtualMachine). 

ʑʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʨʝʟʝʨʚʫʚʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ɺʄ ʻ ʩʪʚʦʨʝʥʥʷ ʾʭ 

ʟʥʽʤʢʽʚ. ʇʣʘʪʬʦʨʤʘ Apache Cloudstack ʥʘʜʘʻ 2 ʚʠʜʠ ʟʥʽʤʢʽʚ [418]: 

¶ ɿʥʽʤʦʢ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ï ʢʝʨʦʚʘʥʠʡ ʛʽʧʝʨʚʽʟʦʨʦʤ ʦʙʨʘʟ ʜʠʩʢʽʚ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʥʘ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʄʝʭʘʥʽʟʤ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʛʽʧʝʨʚʽʟʦʨʘ. 

¶ ɿʥʽʤʦʢ ʩʭʦʚʠʱʘ ï ʦʙʨʘʟ ʩʭʦʚʠʱʘ ʥʘ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʇʨʦʮʝʩ ʟʘʟʚʠʯʘʡ 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʟʥʽʤʢʘ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʘ ʧʦʪʽʤ 

ʢʦʧʽʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʦʤʫ ʫ ʚʪʦʨʠʥʥʝ ʩʭʦʚʠʱʝ ʪʘ ʚʠʜʘʣʝʥʥʷ ʟʥʽʤʢʘ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

ɿʘʟʥʘʯʝʥʽ ʩʧʦʩʦʙʠ ʚʠʤʘʛʘʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʤʽʩʮʷ ʥʘ ʚʪʦʨʠʥʥʦʤʫ ʩʭʦʚʠʱʽ. 

ʊʘʢʽ ʟʥʽʤʢʠ ʤʦʞʫʪʴ ʨʦʙʠʪʠ ʚʠʢʦʥʫʚʘʪʠ ʩʪʫʜʝʥʪʠ ʟ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʧʣʘʪʬʦʨʤʠ. ɺʠʢʦʥʘʥʥʷ ʮʽʻʾ ʜʽʾ, ʘ ʪʘʢʦʞ ʚʠʤʢʥʝʥʥʷ ʚʣʘʩʥʠʭ ɺʄ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʥʠʢʘʤʠ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʱʦʜʦ 

ʨʦʙʦʪʠ ʟ ʭʤʘʨʥʦʶ ʧʣʘʪʬʦʨʤʦʶ. ʇʨʦʪʝ, ʷʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʥʝ ʚʩʽ ʩʪʫʜʝʥʪʠ 

ʚʠʢʦʥʫʶʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʽʾ. ʊʦʤʫ ʮʽ ʪʘʢʦʞ ʚʘʨʪʦ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʢʨʠʧʪʽʚ.  
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ʈʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʧʦʪʨʝʙʫʻ 

ʦʮʽʥʢʠ ʯʘʩʫ, ʱʦ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʫ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ. ʉʪʘʥʦʤ 

ʥʘ ʩʝʨʝʜʠʥʫ 2022 ʨʦʢʫ ʦʙʩʷʛʠ ʩʭʦʚʠʱ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʧʨʠʙʣʠʟʥʦ 

ʪʘʢʽ: 

¶ ʧʝʨʚʠʥʥʝ-0 ï 132 ɻʙ; 

¶ ʧʝʨʚʠʥʥʝ-1 ï 70 ɻʙ; 

¶ ʧʝʨʚʠʥʥʝ-2 ï 126 ɻʙ; 

¶ ʧʝʨʚʠʥʥʝ-3 ï 88 ɻʙ; 

¶ ʚʪʦʨʠʥʥʝ ï 110 ɻʙ. 

ʆʩʢʽʣʴʢʠ ʤʠ ʨʦʙʠʤʦ ʧʦʚʥʫ ʢʦʧʽʶ ʧʝʨʚʠʥʥʠʭ ʩʭʦʚʠʱ, ʥʘʤ ʧʦʪʨʽʙʥʦ ʱʦʨʘʟʫ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʙʣʠʟʴʢʦ 400 ɻɹ ʫ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ. ʅʝʭʘʡ ʰʚʠʜʢʽʩʪʴ ʽʥʪʝʨʥʝʪ-

ʢʘʥʘʣʫ ʚ ʥʽʯʥʠʡ ʯʘʩ ʙʫʜʝ 80 ʄʙʽʪ/ʩ (10 ʄʙʘʡʪ ʟʘ ʩʝʢʫʥʜʫ). ʊʦʜʽ ʥʘ ʟʘʚʘʥʪʘʞʝʥʥʷ 

400*1024 ʄʙ ʧʦʪʨʽʙʥʦ 11 ʛʦʜʠʥ. ʎʝ ʜʦʚʦʣʽ ʟʥʘʯʥʠʡ ʯʘʩ. ɼʣʷ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ ʤʠ 

ʟʙʘʣʘʥʩʫʚʘʣʠ ʜʦʩʪʫʧ ʜʦ ʥ̔ʪʝʨʥʝʪʫ ʯʝʨʝʟ 2 ʧʨʦʚʘʡʜʝʨʠ. ʇʽʜ ʯʘʩ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʽʶʚʘʥʥʷ ʥʘʰ ̔ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʩʧʨʷʤʦʚʫʶʪʴ ʪʨʘʬʽʢ ʭʦʩʪʽʚ cloud0 ʽ cloud1 

ʯʝʨʝʟ ʧʝʨʰʦʛʦ ʧʨʦʚʘʡʜʝʨʘ, ʘ cloud2 ʽ cloud3 ð ʯʝʨʝʟ ʜʨʫʛʦʛʦ (ʨʠʩ. 4.3.3). ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʚʥʝ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʟʘʡʤʘʻ ʙʣʠʟʴʢʦ 6 ʛʦʜʠʥ. ʎʝʡ ʯʘʩ ʪʘʢʦʞ 

ʟʥʘʯʥʠʡ, ʘʣʝ ʧʨʠʡʥʷʪʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʥʦʯʽ. 

ʇʨʦʛʥʦʟʦʚʘʥʠʤ ʥʝʜʦʣʽʢʦʤ ʥʘʰʦʾ ʩʭʝʤʠ ʻ ʟʥʘʯʥʠʡ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʽʟ ʩʝʨʚʽʩʫ Google ɼʠʩʢ. ʎʝ ʤʦʞʝ ʜʘʪʠʩʷ ʚʟʥʘʢʠ ʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʩʝʨʚʝʨ ʢʝʨʫʚʘʥʥʷ, ʘʙʦ ʩʭʦʚʠʱʘ ʚʠʡʜʫʪʴ ʟ ʣʘʜʫ. ɼʦʮʽʣʴʥʠʤ 

ʤʝʪʦʜʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʻ ʜʫʙʣʶʚʘʥʥʷ ʘʨʭʽʚʽʚ ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʠʭ 

ʢʦʧʽʡ ʫʩʭ̔ ʆʉ ʩʝʨʚʝʨʘ ʢʝʨʫʚʘʥʥʷ ʥʘ ʰʚʠʜʢʽʩʥʦʤʫ ʩʭʦʚʠʱʽ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. 

ɹʝʟʧʝʨʝʯʥʦ, ʮʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʘʪʨʘʪ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack, Proxmox VE ʥʘʜʘʻ ʯʠʤʘʣʦ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʜʣʷ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʘʞʘʥʦ ʚʩʪʘʥʦʚʠʪʠ ʪʘ 

ʥʘʣʘʰʪʫʚʘʪʠ ʦʢʨʝʤʠʡ ʩʝʨʚʝʨ ï çProxmox Backup Serverè. ɺʽʥ ʻ ʟʘʩʦʙʦʤ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, 

ʢʦʥʪʝʡʥʝʨʽʚ ʽ ʬʽʟʠʯʥʠʭ ʭʦʩʪʽʚ. ɿʘʚʜʷʢʠ ʧʽʜʪʨʠʤʮʽ ʽʥʢʨʝʤʝʥʪʥʠʭ, ʧʦʚʥʽʩʪʶ 
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ʜʝʜʫʧʣʽʢʦʚʘʥʠʭ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ, Proxmox Backup Server ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ ʪʘ ʟʘʦʱʘʜʞʫʻ ʧʨʦʩʪʽʨ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʘʨʭʽʚʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʽʩʪʴ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʥʝ 

ʨʦʟʛʦʨʪʘʣʠ ʦʢʨʝʤʠʡ ʩʝʨʚʝʨ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʧʣʘʪʬʦʨʤʠ Proxmox VE. 

ʊʠʤ ʥʝ ʤʝʥʰ, ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʜʝʷʢʽ ʟʘʚʜʘʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʽ ʚ ʩʝʨʚʽʩʥʽʡ ʤʦʜʝʣʽ 

ʍʆʉʅ. ʂʦʨʦʪʢʦ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʾʭ. 

ɿʫʧʠʥʝʥʥʷ ɺʄ ʩʪʫʜʝʥʪʽʚ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Proxmox API. ʆʩʢʽʣʴʢʠ ʚ ʥʘʩ ʫʞʝ ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ɺʄ 

ʩʪʫʜʝʥʪʘ, ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʘʚ ʜʦʩʪʫʧʫ, ʪʦ ʜʣʷ ʪʦʛʦ, ɦ ʦʙ ʟʫʧʠʥʠʪʠ 

ʮʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʥʘ ʭʦʩʪʽ Proxmox, ʤʠ ʚʠʢʦʥʘʣʠ ʢʦʤʘʥʜʠ  

qm shutdown VM_ID ʘʙʦ pct stop container_ID. 

ɺʦʥʠ ʟʫʧʠʥʷʶʪʴ ɺʄ ʘʙʦ ʢʦʥʪʝʡʥʝʨ ʟ VM_ID ʪʘ container_ID ʚʽʜʧʦʚʽʜʥʦ.  

ʆʩʢʽʣʴʢʠ ʥʘ ʧʨʘʢʪʠʮʽ ʧʽʜʪʚʝʨʜʞʝʥʦ ʰʚʠʜʢʽʩʪʴ ʮʠʭ ʢʦʤʘʥʜ, ʪʦ ʚʦʥʠ ʙʫʣʠ 

ʟʘʧʨʦʛʨʘʤʦʚʘʥʽ ʚ ʧʣʘʥʫʚʘʣʴʥʠʢʫ ʩʝʨʚʝʨʘ ʫʧʨʘʚʣʽʥʥʷ Proxmox VE, ʱʦʙ ʫʚʽʤʢʥʫʪʠ 

(ʚʠʤʢʥʫʪʠ) ʩʪʫʜʝʥʪʩʴʢʽ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʪʘ ʢʦʥʪʝʡʥʝʨʠ ʥʘ ʧʦʯʘʪʢʫ 

(ʥʘʧʨʠʢʽʥʮʽ) ʟʘʥʷʪʴ. 

ʈʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ɺʄ. ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʨʝʛʣʘʤʝʥʪʥʝ ʟʘʚʜʘʥʥʷ ʜʣʷ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʩʧʽʣʴʥʠʡ ʨʝʩʫʨʩ, ʱʦ 

ʜʦʩʪʫʧʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʥʦʾ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ (NFS ï Network File 

System). ʉʝʨʚʝʨ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʫʥʽʚʝʨʩʠʪʝʪʫ ʯʝʨʝʟ ʪʫʥʝʣʴ 

VNP-ʩʝʨʚʝʨʘ OpenVPN. ʗʢ ʥʘʩʣʽʜʦʢ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 

ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʥʫ ʫʩʽʭ ʤʘʰʠʥ. 

ɺʙʫʜʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʣʘʪʬʦʨʤʠ Proxmox VE ʜʦʟʚʦʣʷʶʪʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʫ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʛʥʫʯʢʦ ʪʘ ʤʝʥʰ ʪʨʫʜʦʤʽʩʪʢʦ ʚʠʢʦʥʫʚʘʪʠ ʮʝ ʟʘʚʜʘʥʥʷ. 

ɼʦʩʪʫʧʥʽ ʪʘʢʽ ʚʘʨʽʘʥʪʠ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ (ʨʠʩ. 3.6.3): 

¶ ʭʦʩʪ (ʚʫʟʦʣ), ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʩʢʦʧʽʶʚʘʪʠ; 

¶ ʩʭʦʚʠʱʝ, ʥʘ ̫ʢʝ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʨʝʟʝʨʚʫʚʘʥʥʷ; 

¶ ʜʘʪʘ ʽ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ; 

¶ ʦʙô̒ ʢʪʠ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʜʝʷʢʽ ɺʄ, ʫʩʽ ɺʄ, ʫʩʽ, ʢʨʽʤ 

ʜʝʷʢʠʭ ɺʄ; 
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¶ ʤʝʪʦʜ ʩʪʠʩʥʝʥʥʷ (LZO, GZIP, ZSTD, ʙʝʟ ʩʪʠʩʥʝʥʥʷ) 

¶ ʨʝʞʠʤ ʢʦʧʽʶʚʘʥʥʷ (ʤʠʪʪʻʚʠʡ ʟʥʽʤʦʢ, ʧʨʠʟʫʧʠʥʝʥʥʷ ʘʙʦ ʚʠʤʢʥʝʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ); 

¶ ʩʧʦʚʽʱʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ ʧʨʦ ʩʪʘʪʫʩ ʟʘʚʜʘʥʥʷ ʘʙʦ ʧʦʤʠʣʢʠ ʧʽʜ ʯʘʩ 

ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

 

ʈʠʩ. 3.6.3. ʇʘʨʘʤʝʪʨʠ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʧʣʘʪʬʦʨʤʠ Proxmox VE 

ʇʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʨʝʟʝʨʚʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ɺʄ çʥʘ ʣʴʦʪʫè (ʙʝʟ ʾʭ 

ʚʠʤʢʥʝʥʥʷ). ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack, ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʽʟ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ Proxmox ʜʦ 

ʩʭʦʚʠʱʘ Google ɼʠʩʢ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

ʋ ʨʦʟʜʽʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʚʪʦʨʩʴʢʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʜʦ ʨʝʩʫʨʩʽʚ ʍʆʉʅ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʡʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ Google Workspace ʤʦʞʥʘ ʦʨʛʘʥʽʯʥʦ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʥʘʷʚʥʫ 

ʩʠʩʪʝʤʫ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʩʪʦʩʦʚʥʦ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ  ̔ʾʭ ʜʦʩʪʫʧʫ ʜʦ 

ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʽʥʪʝʛʨʘʮʽʶ ʧʦʧʫʣʷʨʥʦʾ ʚ ɿɺʆ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ MOODLE ʽʟ 

ʩʝʨʚʽʩʘʤʠ Google Workspace (Gmail, Google ɼʠʩʢ, ʂʘʣʝʥʜʘʨ) ʪʘ Microsoft 365 
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(Calendar, OneDrive, Teams). ɿʘʚʜʷʢʠ ʨʦʟʛʦʨʪʘʥʥʶ ʟʘʟʥʘʯʝʥʠʭ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʚ ʨʽʟʥʽ ʍʆʉʅ ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʪʘ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ  ̔ ʜʦʩʪʫʧʥʽʩʪʴ ʾʭ 

ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʂʦʨʧʦʨʘʪʠʚʥʽ ʘʢʘʜʝʤʽʯʥʽ ʭʤʘʨʠ ʻ ʜʦʮʽʣʴʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʭʤʘʨʥʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʎʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʶ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ɯʊ-ʬʘʭʽʚʮʽʚ  ̔ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʦʩʚʽʪʥʽʭ ʛʨʘʥʪʽʚ ʚʽʜ ʧʨʦʚʽʜʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʙʘʛʘʪʦ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʨʦʟʛʦʨʪʘʶʪʴ ʚʣʘʩʥʽ ʧʨʠʚʘʪʥʽ ʘʢʘʜʝʤʽʯʥʽ ʭʤʘʨʠ. 

ʍʤʘʨʥʠʤ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʜʦʚʦʜʠʪʴʩʷ ʜʦʢʣʘʜʘʪʠ ʯʠʤʘʣʦ ʟʫʩʠʣʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʮʽ ʘʢʘʜʝʤʽʯʥʽ ʭʤʘʨʠ. ʉʝʨʝʜ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʚʜʘʥʴ ʦʜʥʠʤʠ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʣʘʩʪʠʯʥʦʩʪʽ ʭʤʘʨʠ. ɰʭ 

ʚʠʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʥʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʫ 

ʭʤʘʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʍʆʉʅ. 

ʆʧʠʩʘʥʽ ʚ ʧʘʨʘʛʨʘʬʽ ʪʝʭʥʦʣʦʛʽʾ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘʢʦʞ ʩʠʩʪʝʤʘʪʠʟʫʶʪʴ 

ʘʚʪʦʨʩʴʢʠʡ ʜʦʩʚʽʜ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʷʢ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ Proxmox VE. ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ 

ʜʦʚʦʜʷʪʴ, ʱʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʨʦʟʛʦʨʪʘʥʥʷ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʦʣʦʞʝʥʴ 

ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʦʞ ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʤʦʞʣʠʚʝ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʛʦ ʩʝʨʚʝʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʣʘʪʬʦʨʤ ʫ ʩʢʣʘʜʽ ʍʆʉʅ ʦʮʽʥʶʻʪʴʩʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ, ʱʦ ʨʦʟʛʦʨʥʫʪʽ ʥʘ ʾʭ ʦʩʥʦʚʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʜʝʷʢʽ ʦʙʤʝʞʝʥʥʷ ʪʘ ʧʨʠʧʫʱʝʥʥʷ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʣʘʪʬʦʨʤʠ ʤʘʶʪʴ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘ ʦʪʞʝ, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ɺʄ ʩʪʫʜʝʥʪʽʚ.  

ʗʢ ʧʦʢʘʟʘʚ ʘʚʪʦʨʩʴʢʠʡ ʜʦʩʚʽʜ, ʧʨʦʮʝʩ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʠ ʥʘ ʙʘʟʽ Proxmox 

VE ʻ ʪʝʭʥʽʯʥʦ ʻ ʤʝʥʰ ʩʢʣʘʜʥʠʤ  ̔ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʟʘ ʢʦʨʦʪʰʠʡ ʯʘʩ. ʎʝʡ 

ʬʘʢʪ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ, ʷʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʤʠ ʙʘʛʘʪʦ ʨʘʟʽʚ ʚʩʪʘʥʦʚʣʶʚʘʣʠ 

Apache Cloudstack ʽ Proxmox VE ʚʧʝʨʰʝ. ʉʣʽʜ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʫ ʚʠʧʘʜʢʫ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʦʭ ʧʣʘʪʬʦʨʤ ʧʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʜʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʚʘʞʣʠʚʠʤ ʪʘ ʥʝʦʙʭʽʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. ɼʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʧʦʪʨʽʙʝʥ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʬʘʭʽʚʝʮʴ. 

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʩʫʧʨʦʚʦʜʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʻ ʨʝʟʝʨʚʥʝ 

ʢʦʧʽʶʚʘʥʥʷ ʾʾ ʢʦʤʧʦʥʝʥʪ. ɼʣʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʦʪʨʽʙʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʭʝʤ ʨʝʟʝʨʚʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ï ʧʦʚʥʦʛʦ, ʽʥʢʨʝʤʝʥʪʥʦʛʦ ʪʘ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʝʟʝʨʚʫʚʘʥʥʷ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʜʫʙʣʶʚʘʥʥʷ 

ʩʭʦʚʠʱ, ʦʜʥʝ ʟ ʷʢʠʭ ʻ ʭʤʘʨʥʠʤ, ʘ ʽʥʰʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʣʦʢʘʣʴʥʽʡ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʤʘʶʪʴ 

ʚʠʟʥʘʯʠʪʠ, ʩʢʽʣʴʢʠ ʯʘʩʫ ʟʥʘʜʦʙʠʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʩʽʻʾ ʭʤʘʨʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʊʘʢʦʞ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʾ API ʭʤʘʨʥʦʾ 

ʧʣʘʪʬʦʨʤʠ, ʱʦ ʜʘʻ ʟʤʦʞʫ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʜʝʷʢʽ ʟʘʚʜʘʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʈʝʟʝʨʚʫʚʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ ʥʘ ʦʩʥʦʚʽ Apache Cloudstack ʪʘʢʦʞ 

ʚʠʷʚʠʣʦʩʷ ʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʤ, ʧʦʨʽʚʥʷʥʦ ʟ Proxmox VE. ʎʝʡ  ̔ʧʝʨʝʣʽʯʝʥʽ ʚʠʱʝ 

ʬʘʢʪʦʨʠ ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʘʯʥʠʡ ʪʝʭʥʽʯʥʠʡ ʪʘ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʩʘʤʝ ʦʩʪʘʥʥʴʦʾ 

ʧʣʘʪʬʦʨʤʠ. ʅʘʨʘʟʽ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʙʽʥʦʚʘʥʫ 

ʢʦʨʧʦʨʘʪʠʚʥʫ ʭʤʘʨʫ, ʱʦ ʤʽʩʪʠʪʴ ʦʙʠʜʚ ̔ʧʣʘʪʬʦʨʤʠ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ, 

ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ: [81], [78], [80], [71], [336], [339], [83], 

[87], [67], [76], [77], [90]. 
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ʈʆɿɼɯʃ 4. ʄɽʊʆɼʀʏʅɸ ʉʀʉʊɽʄɸ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʍʄɸʈʆ ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʅɸɺʏɸʅʅʗ 

ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ ɯʅʌʆʈʄɸʊʀʂʀ 

4.1. ʂʦʤʧʦʥʝʥʪʠ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʙʫʜʝʤʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʪʘ 

ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʝʡ. ɺʨʘʭʦʚʫʶʯʠ ʦʩʥʦʚʥʫ ʽʜʝʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʛʦʣʦʩʠʤʦ, ʱʦ 

ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʻ ʙʫʪʠ ʩʠʩʪʝʤʥʠʤ  ̔ʥʝʧʝʨʝʨʚʥʠʤ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʪʠʩʷ 

ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʥʘʚʯʘʥʥʷ ʥʘ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʨʽʚʥʷʭ ʟʜʦʙʫʪʪʷ 

ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ç014.09. ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è. ɿʤʽʩʪ  ̔

ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʪʚʝʨʜʞʝʥʠʤ ʫ ɿɺʆ ʦʩʚʽʪʥʴʦ-

ʧʨʦʬʝʩʽʡʥʠʤ ʧʨʦʛʨʘʤʘʤ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʧʝʨʰʦʯʝʨʛʦʚʦ ʙʫʜʝʤʦ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʨʦʟʨʦʙʣʝʥʽ ʚ ʊʅʇʋ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɻʥʘʪʶʢʘ (ʜʦʜʘʪʦʢ ɸ).  

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ 

ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʻ ʟʜʦʙʫʚʘʯʘʤʠ ʥʘ 

ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʨʽʚʥʷʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʧô̫ ʪʴ ʩʢʣʘʜʥʠʢʽʚ ï 

ʮʽʣʴʦʚʠʡ, ʟʤʽʩʪʦʚʠʡ, ʬʦʨʤʠ, ʤʝʪʦʜʠ, ʟʘʩʦʙʠ, ʘ ʪʘʢʦʞ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʎʽʣʴʦʚʠʡ ʢʦʤʧʦʥʝʥʪ. 

ʄʝʪʘ: ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʦʩʚʽʪʥʽʭ ʟʘʚʜʘʥʴ ʫ ʧʨʦʮʝʩʽ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʎʽʣʴʦʚʘ ʛʨʫʧʘ: ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʪʘ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09. ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è. 

ɿʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʨʝʜʤʝʪʥʝ ʚʠʚʯʝʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ  ̔ ʧʣʘʪʬʦʨʤ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʦ 

ʦʩʚʽʪʥʽʤʠ ʧʨʦʛʨʘʤʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʪʘ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ 

ʨʽʚʥʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 
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ʅʘ ʦʩʥʦʚʽ ʧʽʜʭʦʜʫ ʆ.ʄ. ʉʧʽʨʽʥʘ [141] ʚʠʜʽʣʠʤʦ ʟʘʩʘʜʠ ʜʦʙʦʨʫ ʟʤʽʩʪʫ 

ʥʘʚʯʘʥʥʷ ʦʩʥʦʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʅʘʫʢʦʚʽʩʪʴ, ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʩʫʯʘʩʥʽ ʜʦʩʷʛʥʝʥʥʷ ʫ ʛʘʣʫʟʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ʇʦʣʦʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʣʘʜʘʥʥʷ ʟʜʦʙʫʚʘʯʘʤ ʥʘʫʢʦʚʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʄʠ ʚʚʘʞʘʻʤʦ ʦʙʛʨʫʥʪʦʚʘʥʠʤ ʧʽʜʭʽʜ, ʟʛʽʜʥʦ ʟ ̫ʢʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʦʙʭʽʜʥʽ ʙʘʟʦʚʽ ʟʥʘʥʥʷ 

ʟ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʽʥʬʦʨʤʘʪʠʢʠ (ʘʨʭʽʪʝʢʪʫʨʠ ʢʦʤʧôʁ ʪʝʨʽʚ, ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ʤʝʨʝʞ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ). ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʬʘʭʦʚʽ 

ʢʦʤʧʝʪʝʥʪʥʽ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʦʢʨʝʤʠʭ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ, ʷʢ 

ʰʣʷʭʦʤ ʘʜʘʧʪʘʮʽʾ ʛʦʪʦʚʠʭ ʧʣʘʪʬʦʨʤ, ʪʘʢ ʽ ʰʣʷʭʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʚʣʘʩʥʠʭ. 

ɼʦʮʽʣʴʥʠʤ ̒  ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʧʦʟʠʮʽʡ ʾʭ ʽʩʪʦʨʠʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʾʜʝʡ ʱʦʜʦ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʽʚ 

ʢʽʣʴʢʦʤʘ ʣʶʜʴʤʠ, ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʜʦ 

ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʢʦʥʪʝʡʥʝʨʽʚ, ɦ ʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ ʚʽʜʢʨʠʪʠʭ ʪʘ 

ʢʦʤʝʨʮʽʡʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ʧʨʦʚʽʜʥʠʭ ʥʘʜʥʘʮʽʦʥʘʣʴʥʠʭ ʚʝʥʜʦʨʽʚ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʻʤʥʽʩʪʴ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʛʦ ʦʙʩʷʛʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʆʩʚʽʪʥʽʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʨʦʘʥʘʣʟ̔ʦʚʘʥʠʤʠ ʚ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ, 

ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʠʭ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʦ ʧʽʜʛʦʪʦʚʢʫ 

ʟʜʦʙʫʚʘʯʽʚ. ʉʝʨʝʜ ʥʠʭ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʾ ʟʘ ʧʘʨʘʜʠʛʤʦʶ çʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴè; ʤʦʜʝʣʽ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʧʣʘʪʬʦʨʤ; ʧʦʥʷʪʪʷ ɯʊ-̔ ʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ ʾʾ ʨʦʟʛʦʨʪʘʥʥʷ; ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʣʘʪʬʦʨʤ, ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ, 

ʧʨʠʥʮʠʧʠ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʧʦʰʠʨʝʥʠʤʠ ʭʤʘʨʥʠʤʠ 

ʩʝʨʚʽʩʘʤʠ ʪʘ ʧʣʘʪʬʦʨʤʘʤʠ, ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ ʦʙʩʷʛ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ. 

ʇʨʦʪʝ ʬʘʭʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʜʘʪʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ. 
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ʄʦʜʫʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʤʽʩʪ ʢʫʨʩʫ ʦʩʥʦʚ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘ ̒ʧʝʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚ ʤʝʞʘʭ 

ʦʢʨʝʤʠʭ ʪʝʤ (ʟʤʽʩʪʦʚʠʭ ʤʦʜʫʣʽʚ), ʨʽʚʥʝʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʟ ʨʽʟʥʠʤʠ 

ʨʽʚʥʷʤʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʞʝ ʯʠʤʘʣʦ ʨʦʢʽʚ ʫ ʚʠʱʽʡ ʦʩʚʽʪʠ 

ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ɭʚʨʦʧʝʡʩʴʢʫ ʢʨʝʜʠʪʥʦ-ʪʨʘʥʩʬʝʨʥʫ ʩʠʩʪʝʤʫ (ECTS), 

ʚʘʞʣʠʚʦ, ʱʦʙ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʜʠʩʮʠʧʣʽʥ ʙʫʚ ʜʠʩʢʨʝʪʥʠʤ ʪʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ  ̔ʢʦʞʥʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʙʫʣʘ ʣʦʛʽʯʥʦ ʪʘ ʟʤʽʩʪʦʚʥʦ ʟʘʚʝʨʰʝʥʦʶ 

ʦʜʠʥʠʮʝʶ. ɼʦʮʽʣʴʥʠʤ ʚʙʘʯʘʻʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʫʧʦʚʦʾ ʪʘ ʧʨʦʻʢʪʥʦʾ ʤʝʪʦʜʠʢʠ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʥʘʚʯʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʘʢʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʽʥʚʘʨʽʘʥʪʥʫ ʪʘ ʚʘʨʽʘʪʠʚʥʽ ʯʘʩʪʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʙʘʟʦʚʦʤʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʘʙʦ ʡ ʪʚʦʨʯʦʤʫ ʨʽʚʥʶ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʊʝʦʨʝʪʠʯʥʘ ʧʦʚʥʦʪʘ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʦʚʘʥʽʩʪʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ ʫ ʧʦʻʜʥʘʥʥ̔  ʟ 

ʘʚʪʦʨʩʴʢʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʜʘʻ ʟʤʦʛʫ ʝʬʝʢʪʠʚʥʦ ʧʦʻʜʥʘʪʠ ʪʘ ʟʙʘʣʘʥʩʫʚʘʪʠ ʦʙʩʷʛ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʡʦʛʦ ʛʣʠʙʠʥʫ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʡʦʛʦ 

ʧʦʜʘʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʦʩʠʣʴʥʽʩʪʴ ʟʘʚʜʘʥʴ, ʘ ʟ ʜʨʫʛʦʛʦ ï

ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʘʢʪʠʯʥʫ ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʢʫʨʩʫ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʫʯʘʩʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʽ ʪʝʭʥʦʣʦʛʽʷʤ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ʄʝʪʦʜʠ ʥʘʚʯʘʥʥʷ: 

¶ ʦʯʥʝ ʥʘʚʯʘʥʥʷ (ʣʝʢʮʽʷ, ʨʦʟʧʦʚʽʜʴ, ʧʨʝʟʝʥʪʘʮʽʷ, ʛʨʫʧʦʚʽ ʜʠʩʢʫʩʽʾ, ʨʦʙʦʪʘ ʟ 

ʥʘʚʯʘʣʴʥʠʤʠ ʧʦʩʽʙʥʠʢʘʤʠ ʪʦʱʦ); 

¶ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ (ʦʙʛʦʚʦʨʝʥʥʷ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭ, ʪʝʤʘʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʢʦʥʪʨʦʣʴ, ʜʝʤʦʥʩʪʨʘʮʽʾ ʪʦʱʦ); 

¶ ʤʝʪʦʜʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʚʝʙʟʫʩʪʨʽʯʽ, ʚʝʙʽʥʘʨʠ, ʩʧʽʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ 

ʜʦʢʫʤʝʥʪʽʚ, ʨʦʙʦʪʘ ʟ ʩʝʨʚʽʩʘʤʠ ʍʆʉʅ); 

¶ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ (ʫʩʥʝ ʪʘ ʧʠʩʴʤʦʚʝ ʦʧʠʪʫʚʘʥʥʷ, ʘʥʢʝʪʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ, 

ʩʘʤʦʢʦʥʪʨʦʣʴ, ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ, ʟʘʭʠʩʪ 

ʟʘʚʜʘʥʴ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ  ̔ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʘʢʪʠʢ). 

¶ ʧʨʘʢʪʠʯʥʽ ʤʝʪʦʜʠ (ʧʨʦʢ̒ʪ, ʪʨʝʥʽʥʛ). 

ɿʘʟʥʘʯʝʥʽ ʤʝʪʦʜʠ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʽʜʝʡ ʩʠʩʪʝʤʥʦʛʦ, 
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ʜʽʷʣʴʥʽʩʥʦʛʦ, ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ, ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʞʣʠʚʝ ʧʽʜ ʯʘʩ ʣʝʢʮʽʡ, ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʦʙʽʪ, ʪʨʝʥʽʥʛʽʚ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʛʨʫʧʦʚʠʭ ʢʦʥʩʫʣʴʪʘʮʽʡ. 

ɿʘʩʦʙʠ: 

¶ ʩʢʣʘʜʥʠʢʠ ʍʆʉʅ, ʟʦʢʨʝʤʘ ʩʝʨʚʽʩʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ 

Google Workspace ʪʘ Microsoft 365, ʚʽʜʢʨʠʪʽ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack 

ʪʘ Proxmox VE, ʘ ʪʘʢʦʞ ʭʤʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʱʦ ʨʦʟʛʦʨʥʫʪʽ ʥʘ ʾʭ ʦʩʥʦʚʽ. 

¶ ʮʠʬʨʦʚʽ ʧʨʠʩʪʨʦʾ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʟʜʦʙʫʚʘʯʽʚ (ʧʝʨʩʦʥʘʣʴʥʽ ʪʘ ʚʽʨʪʫʘʣʴʥʽ 

ʢʦʤʧôʁ ʪʝʨʠ, ʥʦʫʪʙʫʢʠ, ʩʤʘʨʪʬʦʥʠ, ʧʣʘʥʰʝʪʠ), ʢʦʤʫʥʽʢʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ; 

¶ ʘʚʪʦʨʩʴʢʽ ʝʣʝʢʪʨʦʥʥʽ (ʦʧʫʙʣʽʢʦʚʘʥʽ ʥʘ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ LMS-ʧʣʘʪʬʦʨʤʘʭ) 

ʪʘ ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ (ʧʣʘʪʬʦʨʤʠ Cisco Network Academy, 

Coursera, EdX ʪʦʱʦ); 

¶ ʧʦʩʽʙʥʠʢʠ, ʤʦʥʦʛʨʘʬʽʾ, ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ (ʟʦʢʨʝʤʘ ʘʚʪʦʨʩʴʢʽ 

ʧʦʩʽʙʥʠʢʠ çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʽ ʩʠʩʪʝʤè ʪʘ çʆʩʥʦʚʠ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè. 

ʌʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ: ʣʝʢʮʽʷ (çʢʣʘʩʠʯʥʘè ʪʘ çʤʽʥʽʣʝʢʮʽʷè), 

ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ, ʢʦʤʧôʁ ʪʝʨʥʘ ʧʨʘʢʪʠʢʘ, ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ 

ʛʨʫʧʦʚʽ ʢʦʥʩʫʣʴʪʘʮʽʾ, ʛʨʫʧʦʚʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʦʻʢʪʠ. 

ʆʯʽʢʫʚʘʥ ̔ʨʝʟʫʣʴʪʘʪʠ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʧʦʣʷʛʘʶʪʴ ʫ ʧ̔ʜʚʠʱʝʥʥ ̔

ʨ̔ʚʥ̔ʚ ʨʦʟʚʠʪʢʫ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʷʢ ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʟʜʘʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʭʤʘʨʥ ̔ʪʝʭʥʦʣʦʛʽ ʾʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʴʦʭ ʝʪʘʧʽʚ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʍʆʉʅ ʚʠʜʽʣʠʤʦ ʟʘʟʥʘʯʝʥʽ ʩʢʣʘʜʥʠʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʅʘ ʝʪʘʧʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʪʘ ʡʦʛʦ ʩʢʣʘʜʥʠʢʽʚ ʷʢ ʟʘʩʦʙʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʯʽʢʫʚʘʥʠʤʠ ʻ ʪʘʢʽ ʩʢʣʘʜʥʠʢʠ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʦʩʪʝʡ: 

¶ ʟʜʘʪʥʽʩʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʦʩʦʙʣʠʚʦʩʪʷʭ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʾʭʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʦʩʥʦʚʥʠʭ ʦʩʚʽʪʥʽʭ ʟʘʚʜʘʥʴ; 
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¶ ʟʜʘʪʥʽʩʪʴ ʚʽʜʨʽʟʥʷʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ çʪʨʘʜʠʮʽʡʥʠʭè ʩʝʨʚʽʩʽʚ 

ʽʥʪʝʨʥʝʪʫ, ʭʦʩʪʠʥʛʫ ʚʝʙʨʝʩʫʨʩʽʚ, ʦʨʝʥʜʠ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʘʰʠʥ ʪʘ 

ʩʠʩʪʝʤ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

¶ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʰʣʷʭʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʷʤʠ 

SaaS, IaaS, PaaS; 

¶ ʟʜʘʪʥʽʩʪʴ ʧʦʚʦʜʠʪʴʩʷ ʘʜʝʢʚʘʪʥʦ ʡ ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʚ ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʜʝʤʦʥʩʪʨʫʶʯʠ ʨʦʟʫʤʽʥʥʷ ʽ ʟʥʘʥʥʷ ʧʨʘʚʦʚʠʭ ʪʘ ʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʽ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ; 

¶ ʟʜʘʪʥʽʩʪʴ ʘʢʪʠʚʥʦ ʽ ʧʦʩʪʽʡʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʥʦʚʽ ʩʝʨʚʽʩʠ, ʽʥʪʝʛʨʫʚʘʪʠ ʾʭ ʫ ʩʚʦʶ 

ʜʽʷʣʴʥʽʩʪʴ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ɯʊ ʪʘ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ. 

ʇʦʨʷʜ ʟ ʮʠʤ ʩʦʮʽʘʣʴʥʝ ʟʘʤʦʚʣʝʥʥʷ ʚʠʟʥʘʯʘʻ ʧʦʪʨʝʙʫ ʫ ʧʽʜʛʦʪʦʚʮʽ ʚʯʠʪʝʣʷ, 

ʱʦ ʚʦʣʦʜʽʻ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʍʆʉʅ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʚ ʜʠʜʘʢʪʠʯʥʽʡ ʤʦʜʝʣʽ 

ʧʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʝʪʘʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʝʪʘʧʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʭʤʘʨ ʷʢ ʦʙô̒ ʢʪʘ ʚʠʚʯʝʥʥʷ ʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʽʚ 

ʪʘʢʠʭ ʩʢʣʘʜʥʠʢʽʚ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: 

¶ ʟʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ, ʤʦʜʝʣʝʡ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ʩʝʨʚʝʨʥʠʭ ʩʠʩʪʝʤ, ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʩʪʘʥʜʘʨʪʠ ʟʘʩʦʙʽʚ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʨʽʰʝʥʴ ʩʫʯʘʩʥʠʭ ʮʝʥʪʨʽʚ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ; 

¶ ʟʜʘʪʥʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʪʘ ʚʠʟʥʘʯʘʪʠ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʍʆʅʉ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, 

ʪʘ ʧʦʪʨʝʙ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ; 

¶ ʟʜʘʪʥʽʩʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ, ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʩʠʩʪʝʤʥʝ, 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʝ ʽ ʧʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ 

ʟʛʽʜʥʦ ʟ ʦʩʥʦʚʥʠʤʠ ʩʝʨʚʽʩʥʠʤʠ ʤʦʜʝʣʷʤʠ; 

¶ ʟʜʘʪʥʽʩʪʴ ʧʨʦʢ̒ʪʫʚʘʪʠ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʛʦʪʦʚʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ 
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ʫʜʦʩʢʦʥʘʣʝʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʯʝʨʝʟ ʨʦʟʛʦʨʪʘʥʥʷ 

ʛʽʙʨʠʜʥʦʾ ʭʤʘʨʠ ʥʘ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ  ̔ ʚʽʜʢʨʠʪʠʭ ʭʤʘʨʥʠʭ 

ʧʣʘʪʬʦʨʤ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁIaaS; 

¶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʪʘ ʨʝʩʫʨʩʽʚ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʍʆʉʅ; 

¶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʩʫʧʨʦʚʦʜʫ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʍʆʉʅ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʾʭ ʚʣʘʩʥʠʭ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʚʘʞʣʠʚʠʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʩʢʣʘʜʥʠʢʽʚ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: 

¶ ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʣʶʚʘʪʠ ʚʠʤʦʛʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʩʢʣʘʜʽ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ; 

¶ ʟʜʘʪʥʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʪʘ ʚʠʟʥʘʯʘʪʠ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʚ 

ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʍʆʉʅ ʥʘ ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʚʽʩʽʚ ʜʣʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʽʰʝʥʴ ʥʘ ʙʘʟʽ 

ʩʠʩʪʝʤ ʧʨʠʚʘʪʥʠʭ  ̔ʛʽʙʨʠʜʥʠʭ ʭʤʘʨ; 

¶ ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʥʘʧʨʷʤʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʥʘʚʯʘʣʴʥʠʭ  ̔

ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ 

ʩʝʨʝʜʦʚʠʱ; 

¶ ʟʜʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʷʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʪʝʩʪʫʚʘʪʠ ʡ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʦʩʚʽʪʥʽ 

ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʽ ʢʦʤʧʣʝʢʩʠ; 

¶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʢ̒ʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ ʜʣʷ ʩʧʽʣʴʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʟʘʜʘʯ.  

ʂʨʽʤ ʟʜʘʪʥʦʩʪʝʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʮʽʥʥʽʩʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʬʘʭʦʚʠʭ 

ʢʦʤʧʝʪʝʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʩʪʘʚʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʚʣʘʩʥʦʾ 

ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʘʤʦʢʦʥʪʨʦʣʶ, ʩʘʤʦʦʮʽʥʢʠ, ʘ ʪʘʢʦʞ ʨʦʟʫʤʽʥʥʷ ʚʣʘʩʥʦʾ 

ʨʦʣʽ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. 
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ʋ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʛʨʘʬʘʭ ʙʫʜʝ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʟʤʽʩʪ, ʤʝʪʦʜʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʫ ʷʢʠʭ ʨʝʘʣʽʟʦʚʘʥʦ ʘʚʪʦʨʩʴʢʫ 

ʤʝʪʦʜʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ. 

 

4.2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ 

ʥʘ ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ ʨʽʚʥʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

4.2.1. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʽ Linux 

ʂʫʨʩ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʙʫʚ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʟʦʚʠʤ ʫ ʧʽʜʛʦʪʦʚʮʽ ɯʊ-

ʬʘʭʽʚʮʽʚ ʪʘ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɺʽʜʧʦʚʽʜʥʽ ʬʘʭʦʚʽ ʢʦʤʧʝʪʝʥʪʦʩʪʽ ʧʝʨʝʜʙʘʯʝʥʽ 

ʙʘʛʘʪʴʤʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘʚʯʘʥʥʷ. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʪʝ, ʱʦ ʮʝʡ ʢʫʨʩ ʚʠʢʣʘʜʘʶʪʴ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ, ʥʠʥʽ 

ʽʩʥʫʶʪʴ ʧʨʦʙʣʝʤʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʡʦʛʦ ʚʠʚʯʝʥʥʷ. ʆʜʥʽʻʶ ʟ ʥʠʭ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ [141]. ɿʘʟʥʘʯʝʥʽ ʧʨʦʙʣʝʤʠ ʦʩʦʙʣʠʚʦ ʟʘʛʦʩʪʨʠʣʠʩʷ ʧʽʜ ʯʘʩ ʯʠʩʣʝʥʥʠʭ 

ʣʦʢʜʘʫʥʽʚ, ʟʘʧʨʦʚʘʜʞʝʥʠʭ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ Covid-19. 

ʅʠʥʽ ʜʦʩʣʽʜʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʫ 

ʚʠʢʣʘʜʘʥʥʽ ʽʥʬʦʨʤʘʪʠʢʠ [290]. ʇʨʦʪʝ ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʩʘʤʘ ʧʦ ʩʦʙʽ ʥʝ ʟʘʚʞʜʠ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʫʜʝʥʪʘʤ ʟʨʫʯʥʠʡ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʃʠʰʝ ʤʝʪʦʜʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚ ʩʢʣʘʜʽ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʘʢʘʜʝʤʽʯʥʠʭ ʭʤʘʨ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʆʉ ʷʢ ʦʙô̒ ʢʪ ʚʠʚʯʝʥʥʷ 

ʥʝʟʘʣʝʞʥʦ  ʁʚʽʜ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ  ̒ʚ ʫʥʽʚʝʨʩʠʪʝʪ.̔ 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ çʚʽʜʜʘʣʝʥʦ ʾʣʘʙʦʨʘʪʦʨʽʾè, ʫ ʷʢʽʡ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽ ʾ [215], [417]. ʊʘʢʽ ʣʘʙʦʨʘʪʦʨʽʾ 

ʧʨʦʧʦʥʫʶʪʴ ʩʧʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʙô̒ ʢʪʽʚ ʥʘʚʯʘʥʥʷ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʥʘ ʦʜʥʦʤʫ 

ʢʦʤʧôʁ ʪʝʨʽ ʢʽʣʴʢʦʤʘ ʩʪʫʜʝʥʪʘʤʠ.  

ɺʚʘʞʘʻʤʦ, ʱʦ ʚ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʚ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʦʥʷʪʪʷ çʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷè. ɼʣʷ 

ʾʾ ʩʪʚʦʨʝʥʥʷ ʧʦʪʨʽʙʥʦʶ ʻ ʽʥʪʝʛʨʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ 
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ʩʢʣʘʜʥʠʢʽʚ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ ʪʘ ʽʥʰʠʭ ʩʝʨʚʽʩʽʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ 

ʧʣʘʪʬʦʨʤ.  

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ MOOC ʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʪʠʩ ɹ ʫ ʟʨʫʯʥʠʡ ʯʘʩ, 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʶʚʘʪʠ ʩʪʠʣʽ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʠ ʨʽʟʥʠʭ ʢʫʨʩʽʚ, ʜʦʩʚʽʜ 

ʫʯʘʩʪʽ ʚ ʜʠʩʢʫʩʽʾ, ʩʘʤʦ- ʪʘ ʚʟʘʻʤʦʦʮʽʥʶʚʘʥʥʽ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ 

ʘʫʜʽʶʚʘʥʥʷ, ʯʠʪʘʥʥʷ ʪʘ ʧʠʩʴʤʦʚʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʨʝʬʣʝʢʩʽʷ ʚʣʘʩʥʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʚʽʪʣʽ ʥʦʚʠʭ ʽʜʝʡ, ʮʠʬʨʦʚʘ ʪʚʦʨʯʽʩʪʴ ʪʘ ʩʧʽʚʧʨʘʮʷ ʟ 

ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ [401]. ɼʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ, ʟ ʦʛʣʷʜʫ ʥʘ ʤʘʩʰʪʘʙ ʽ 

ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʘʟʥʘʯʝʥʽ ʢʫʨʩʠ ʻ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ 

ʥʘʜʘʥʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʚʽʪʦʚʠʤʠ ɿɺʆ [371]. MOOC ʪʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʩʧʦʩʦʙʦʤ ʧʦʜʦʣʘʥʥʷ ʟʨʦʩʪʘʶʯʦʾ ʨʽʟʥʠʮʽ ʫ ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʟʜʦʙʫʚʘʯʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʜʦʩʪʫʧ ʜʦ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ MOOC 

ʩʣʽʜ ʚʚʘʞʘʪʠ ʨʝʘʣʽʟʘʮʽʻʶ ʢʦʥʮʝʧʮʽʾ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁ

çʟʥʘʥʥʷ ʷʢ ʩʝʨʚʽʩè.  

ʇʨʦʪʝ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʥʝ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʜʦʩʪʘʪʥʽʤ ʬʫʥʢʮʽʦʥʘʣʦʤ MOOC. ʅʘ ʩʴʦʛʦʜʥʽ ʪʘʢʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʜʘʧʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥ.̫ ʋʢʨʘʾʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ 

ʘʜʘʧʪʠʚʥʽ ʭʤʘʨʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʻ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʨʦʟʚʠʪʢʫ ʥʦʚʦʾ 

ʧʝʜʘʛʦʛʽʢʠ, ʥʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʦʩʚʽʪʠ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ [64]. ʂʠʪʘʡʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʢʦʥʩʪʘʪʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ 

ʪʘʢʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ: ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʨʦʟʧʦʜʽʣʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ 

ʟʨʫʯʥʝ, ʰʚʠʜʢʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [366]. ʇʦʨʽʚʥʷʥʦ ʟʽ 

ʟʚʠʯʘʡʥʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ, ʭʤʘʨʘ ʤʘʻ ʚʣʘʩʥʽ ʥʝʜʦʣʽʢʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʪʘʢʽ ʷʢ 

ʪʨʫʜʥʦʱʽ ʚ ʫʧʨʘʚʣʽʥʥʽ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ; ʦʩʢʽʣʴʢʠ ʾʾ ʨʝʩʫʨʩʠ ʻ ʚʽʨʪʫʘʣʽʟʦʚʘʥʠʤʠ, 

ʪʘ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʘʧʘʨʘʪʥʠʭ ʩʝʨʚʝʨʘʭ ɿɺʆ ʘʙʦ MOOC-ʧʣʘʪʬʦʨʤʠ. ʅʘʫʢʦʚʮʽ 

ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʧʝʚʥʫ çʥʝʧʨʦʟʦʨʽʩʪʴè ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ɦʦ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʥʝʜʦʣʽʢ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ʗʢ ʥʘʩʣʽʜʦʢ, ʾʾ ʢʦʨʠʩʪʫʚʘʯʽ 

ʚʽʜʯʫʚʘʶʪʴ, ʱʦ ʚʪʨʘʯʘʶʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʾʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ, 
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ʜʘʥʠʤʠ, ʤʝʨʝʞʘʤʠ ʪʦʱʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʜʦʚʽʨʠ ʜʦ ʨʝʩʫʨʩʽʚ ʭʤʘʨʥʠʭ 

ʧʨʦʚʘʡʜʝʨʽʚ [406]. 

ʇʨʦʪʝ ʩʘʤʠʭ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. 

ɺʠʢʣʘʜʘʯʘʤ ʧʦʪʨʽʙʥʦ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʢʦʞʥʫ ʭʤʘʨʥʫ ʣʘʙʦʨʘʪʦʨʽʶ ʷʢʽʩʥʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʥʪ, ʜʦʜʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ. ʐʚʝʡʮʘʨʩʴʢʽ ʥʘʫʢʦʚʮʽ ʜʦʩʣʽʜʠʣʠ ʢʦʥʮʝʧʮʽʶ ʭʤʘʨʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ ʷʢ ʩʧʽʣʴʥʠʭ ʧʨʦʩʪʦʨʽʚ, ʷʢʽ ʽʤʧʣʝʤʝʥʪʫʶʪʴ ʽʥʰʽ ʜʦʜʘʪʢʠ. ɺʦʥʠ 

ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʭʤʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʞʫʪʴ ʫʤʦʞʣʠʚʠʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ MOOC-

ʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʚʯʠʪʝʣʷʤ ʘʙʦ ʩʪʫʜʝʥʪʘʤ ʟʙʠʨʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʢʨʠʪʦ ʜʦʩʪʫʧʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ [251]. 

ʋ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʡ ʫʩʧʽʰʥʦ ʧʨʘʮʶʻ ʙʘʛʘʪʦ ʧʣʘʪʬʦʨʤ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ 

ʢʦʥʮʝʧʮʽʶ MOOC. ʉʝʨʝʜ ʥʠʭ ï ʚʠʟʥʘʥʽ ʩʚʽʪʦʚʽ ʣʽʜʝʨʠ: EdX, Coursera, Udacity. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʢʫʨʩʽʚ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʧʦʪʨʝʙʫʻ ʪʝʦʨʝʪʠʯʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ. 

ɼʦʜʘʪʢʦʚʦʶ ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ MOOC ʻ ʪʘʢʽ ʜʦʩʷʛʥʝʥʥʷ, ʱʦʙ ʟʜʦʙʫʚʘʯ ̔ʩʪʘʣʠ 

ʯʘʩʪʠʥʦʶ ʩʦʮʽʘʣʴʥʦʾ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʜʝ ʚʯʠʪʝʣʴ ʻ ʥʝ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʮʝʥʪʨʦʤ, ʘ ʚʫʟʣʦʤ ʟʘʛʘʣʴʥʦʾ ʤʝʨʝʞʽ [349]. 

ʑʦʜʦ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, ʪʦ ʥʘʤʠ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʷʢ 

ʩʢʣʘʜʥʠʢ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS ʤʘʩʦʚʠʡ ʚʽʜʢʨʠʪʠʡ ʦʥʣʘʡʥ-ʢʫʨʩ. 

ʇʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʥʘʚʝʜʝʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ [362]. ɿʘʟʥʘʯʝʥʠʡ 

ʧʽʜʭʽʜ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʜʘʣʝʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʝʣʝʢʪʨʦʥʽʢʠ. 

ʍʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ CL-OS ʤʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ 

(ʧʝʨʝʜʫʩʽʤ ʥʘ ʙʘʟʽ ʪʝʭʥʦʣʦʛʽʾ ʚʝʙ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʫʤʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʙô̒ ʢʪʘ 

ʚʠʚʯʝʥʥʷ, ʷʢʠʡ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʨʝʞʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ɺʄ. ʇʨʦʪʝ ʚʘʨʪʦ 

ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʪʘʢʽ ʦʙô̒ ʢʪʠ ʚ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ ʙʫʣʠ ʥʝʚʽʜô̒ ʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʣʦʛʽʯʥʦʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟ ʛʥʫʯʢʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ, ʷʢʘ ʟʘ 

ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʯʘʩʦʤ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʠʤ ʦʩʦʙʠʩʪʠʤ ʧʦʪʨʝʙʘʤ ʟʜʦʙʫʚʘʯʘ 

[11]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʮʽʾ ʘʚʪʦʨʽʚ [305], ʭʤʘʨʥʫ ʣʘʙʦʨʘʪʦʨʽʶ CL-OS ʩʣʽʜ 

ʨʦʟʫʤʽʪʠ ʷʢ ʧʝʜʘʛʦʛʽʯʥʠʡ  ̔ʪʝʭʥʽʯʥʠʡ ʟʘʩʽʙ, ʱʦ ʥʘʜʘʻ çʚʽʜʜʘʣʝʥʠʡ ʢʦʤʧôʁ ʪʝʨʥʠʡ 
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ʩʝʨʚʽʩ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʆʉ. ʇʦʯʘʩʪʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʁʪʴ ʪʝʨʤʽʥ çʭʤʘʨʥʝ ʥʘʚʯʘʣʴʥʝ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʝ ʩʝʨʝʜʦʚʠʱʝè, 

ʧʽʜʢʨʝʩʣʶʶʯʠ ʡʦʛʦ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʚʠʟʥʘʯʘʶʯʠ ʡʦʛʦ ʷʢ 

çʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʦʤʫ ʚʽʨʪʫʘʣʽʟʦʚʘʥʽ ʦʙô̒ ʢʪʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ 

ʧʦʙʫʜʦʚʘʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʱʦ ʨʝʘʣʽʟʫʻ ʧʝʚʥʽ ʧʨʦʮʝʜʫʨʥ ̔ʬʫʥʢʮʽèʾ [64], [253]. 

ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʫʤʽʥʥʷ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ ʷʢ ʱʦʜʦ 

ʦʨʠʛʽʥʘʣʴʥʠʭ MOOC-ʢʫʨʩʽʚ, ʪʘʢ ʽ ʱʦʜʦ ʨʝʩʫʨʩʽʚ ʚʠʢʣʘʜʘʯʘ (ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʛʦ 

ʢʫʨʩʫ), ʷʢʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʤʘʩʦʚʠʤ ʢʫʨʩʦʤ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʽʤʧʣʝʤʝʥʪʫʶʯʠ 

MOOC-ʠ ʫ ʭʤʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʩʣʽʜ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʪʬʦʨʤʠ 

ʚʣʘʩʥʠʢʘ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ NetAcad), ʨʦʟʨʦʙʣʷʶʯʠ ʚ ʥʠʭ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʘʚʪʦʨʩʴʢʦʛʦ ʢʫʨʩʫ ʟ ʆʆʇ. 

ʋ ʤʝʞʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʽ ʍʆʉʅ ʪʘʢʫ ̔ʤʣʝʤʝʥʪʘʮʽ ʁʙʫʣʦ ʚʠʢʦʥʘʥʦ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʚʠʚʯʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Linux. ɿʘʛʘʣʦʤ ʢʫʨʩ çʆʧʝʨʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠè, ʧʝʨʝʜʙʘʯʝʥʠʡ ʫ ʆʇʇ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ 2 ʩʝʤʝʩʪʨʠ. ʋ ʧʝʨʰʦʤʫ 

ʩʪʫʜʝʥʪʠ ʚʠʚʯʘʶʪʴ ʆʉ Windows, ʘ ʚ ʜʨʫʛʦʤʫ ï Linux.  

ʄʝʪʦʶ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ 

ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʩʠʩʪʝʤʥʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʇʨʦʪʷʛʦʤ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʩʪʫʜʝʥʪʠ ʚʠʚʯʘʶʪʴ ʨʽʟʥʽ 

ʪʠʧʠ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʧʨʘʚʠʣʘ ʨʦʙʦʪʠ ʟ ʥʠʤʠ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʆʧʝʨʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠè ̒  ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʩʫʯʘʩʥʠʭ 

ʦʧʝʨʘʮʽʡʥʠʭ. ʗʢ ʨʝʟʫʣʴʪʘʪ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʚ ʆʇʇ ʊʅʇʋ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɻʥʘʪʶʢʘ [100] ʧʝʨʝʜʙʘʯʝʥʦ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʟʘʛʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: 

¶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ, 

ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʪʘ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

¶ ʟʥʘʥʥʷ ʡ ʨʦʟʫʤʽʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʣʽʪʝʨʘʪʫʨʥʠʡ ʧʦʰʫʢ ʜʞʝʨʝʣ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ 

ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʾʭ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ, ʙʘʟʫʶʯʠʩʴ ʥʘ 

ʬʘʭʦʚʠʭ ʟʥʘʥʥʷʭ; 
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¶ ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʣʶʚʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʩʠʥʪʝʟʫʚʘʪʠ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʫʢʦʚʠʭ 

ʧʨʦʙʣʝʤ ʥʘ ʘʙʩʪʨʘʢʪʥʦʤʫ ʨʽʚʥʽ ʰʣʷʭʦʤ ʜʝʢʦʤʧʦʟʠʮʽʾ ʾʭ ʥʘ ʩʢʣʘʜʦʚʽ, ʷʢʽ 

ʤʦʞʥʘ ʜʦʩʣʽʜʠʪʠ ʦʢʨʝʤʦ ʚ ʾʭ ʙʽʣʴʰ ʪʘ ʤʝʥʰ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʘʭ. 

¶ ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʾ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ 

ʩʠʩʪʝʤ, ʧʨʦʜʫʢʪʽʚ ʽ ʩʝʨʚʽʩʽʚ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʟʜʘʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʨʭʽʪʝʢʪʫʨʠ, 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ, ʧʦʢʘʟʥʠʢʽʚ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ MOOC ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ, ʟʤʽʰʘʥʦʛʦ ʪʘ ʦʯʥʦʛʦ ʥʘʚʯʘʥʥʷ [216], [295], [188], ʪʦ ʜʣʷ 

ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS ʙʫʣʦ ʘʜʘʧʪʦʚʘʥʦ ʢʫʨʩ NDG Linux 

Essentials ʚʽʜ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco [324]. ʁʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʥʝ ʚʠʤʘʛʘʻ 

ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʘʢʨʝʜʠʪʘʮʽʾ ʚʠʢʣʘʜʘʯʘ. ʊʠʤ ʥʝ ʤʝʥʰ, ʤʠ ʟʘʚʝʨʰʠʣʠ ʪʘ 

ʦʪʨʠʤʘʣʠ ʩʝʨʪʠʬʽʢʘʮʽʶ ʟ ʮʴʦʛʦ ʢʫʨʩʫ, ʧʝʨʰ ʥʽʞ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʡʦʛʦ ʩʪʫʜʝʥʪʘʤ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ [188], ʜʣʷ ʽʤʧʣʝʤʝʥʪʘʮʽʾ MOOC ʫ 

ʣʘʙʦʨʘʪʦʨʽʶ ʙʫʣʦ ʚʠʢʦʥʘʥʦ: 

¶ ʦʧʨʘʮʴʦʚʘʥʦ ʟʤʽʩʪ ʢʫʨʩʫ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʫ ʩʠʣʘʙʫʩʽ ʜʠʩʮʠʧʣʽʥʠ 

ʢʦʤʧʝʪʝʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ (ɼʦʜʘʪʦʢ ɹ). 

¶ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʱʦʙ ʧʦʻʜʥʘʪʠ ʦʥʣʘʡʥ- 

ʽ ʦʬʣʘʡʥ-ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʛʦʨʥʫʪʠ ʭʤʘʨʥʫ ʣʘʙʦʨʘʪʦʨʽʶ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

¶ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʤʽʩʪʫ ʦʙʫʤʦʚʣʝʥʦ, ʱʦ ʧʦʚʥʝ ʟʘʚʝʨʰʝʥʥʷ MOOC-ʢʫʨʩʫ 

NDG Linux Essentials ʪʘ ʦʪʨʠʤʘʥʥʷ ʩʝʨʪʠʬʽʢʘʪʫ ʥʝ ʙʫʣʦ ʦʙʦʚô̫ ʟʢʦʚʠʤ. 

ʉʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʢʫʨʩ ʥʘ ʧʣʘʪʬʦʨʤʽ NetAcad ʜʦʩʪʫʧʥʠʡ ʣʠʰʝ ʘʥʛʣʽʡʩʴʢʦʶ 

ʤʦʚʦʶ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝʡ ʬʘʢʪ ʤʘ ̒ ʙʽʣʴʰʝ ʧʦʟʠʪʠʚʥʠʭ, ʥʽʞ ʥʝʛʘʪʠʚʥʠʭ 
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ʥʘʩʣʽʜʢʽʚ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS ʚ ʢʫʨʩ ʙʫʣʦ 

ʦʙʛʦʚʦʨʝʥʦ ʪʘ ʧʦʛʦʜʞʝʥʦ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʪʘʢʽ ʧʦʣʦʞʝʥʥʷ: 

¶ ʜʦʟʚʦʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʽʚ (ʧʣʘʛʽʥʽʚ) ʜʣʷ ʧʝʨʝʢʣʘʜʫ ʢʫʨʩʫ; 

¶ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʚʠʚʯʘʪʠ ʧʦʥʷʪʪʷ ʪʘ ʢʦʥʮʝʧʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ OC Linux 

ʦʙʦʤʘ ʤʦʚʘʤʠ (ʫʢʨʘʾʥʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ); 

¶ ʜʦʜʘʪʢʦʚʽ ʟʘʚʜʘʥʥʷ ʚʠʢʣʘʜʘʯ ʧʨʦʧʦʥʫʻ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ, ʘʣʝ ʚʦʥʠ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʨʽʜʥʦʶ ʤʦʚʦʶ ʫʯʥʽʚ (ʫʢʨʘʾʥʩʴʢʦʶ); 

¶ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʚʠʢʣʘʜʘʯʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʚʦʶ, ʷʢʫ ʦʙʠʨʘ ̒ʩʪʫʜʝʥʪ. ʎʝʡ 

ʬʘʢʪ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʦʮʽʥʢʫ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʤʦʞʣʠʚʘ ʣʦʢʘʣʽʟʘʮʽʷ ʪʘ ʘʜʘʧʪʘʮʽʷ ʟʤʽʩʪʫ ʮʴʦʛʦ 

ʢʫʨʩʫ ʫ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʆʜʥʘʢ ʤʠ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʝʡ ʤʝʪʦʜ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʦʨʫʰʫʻ ʘʚʪʦʨʩʴʢʽ ʧʨʘʚʘ ʨʦʟʨʦʙʥʠʢʽʚ. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʪʫʜʝʥʪʠ ʥʝ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʩʝʨʪʠʬʽʢʘʪ 

ʧʨʦ ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩʫ. 

ʇʝʨʝʣʽʯʠʤʦ ʦʩʥʦʚʥʽ ʪʝʤʠ ʪʘ ʾʭ ʟʘʚʜʘʥʥʷ ʟ ʢʫʨʩʫ çNDG Linux Essentialsè, ʷʢ ̔

ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤ: 

1. ʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ: ʝʚʦʣʶʮʽʷ ʆʉ Linux ʪʘ ʧʦʧʫʣʷʨʥʽ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. 

ɺʠʙʽʨ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʽ ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʙʦʪʠ ʚ ʆʉ 

Linux. 

2. ɯʜʝʦʣʦʛʽʷ ʚʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʚʽʜʢʨʠʪʠʡ ʢʦʜ ʪʘ ʡʦʛʦ 

ʣʽʮʝʥʟʫʚʘʥʥʷ. ʌʦʥʜ ʚʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (FSF ï Free Software 

Foundation). 

3. ʅʘʚʠʯʢʠ ʨʦʙʦʪʠ ʚ ʽʥʪʝʨʬʝʡʩʽ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ: ʩʝʨʝʜʦʚʠʱʝ ʨʦʙʦʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʩʠʥʪʘʢʩʠʩ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʥʥʠʭ. 

4. ʆʪʨʠʤʘʥʥʷ ʜʦʚʽʜʢʠ: ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʜʦʚʽʜʢʦʚʽ ʩʪʦʨʽʥʢʠ. 

5. ʅʘʚʽʛʘʮʽʷ ʬʘʡʣʦʚʦʶ ʩʠʩʪʝʤʦʶ: ʬʘʡʣʠ, ʢʘʪʘʣʦʛʠ. ʇʨʠʭʦʚʘʥʽ ʬʘʡʣʠ ʪʘ 

ʢʘʪʘʣʦʛʠ. ɼʦʤʘʰʥʽ ʢʘʪʘʣʦʛʠ. ɸʙʩʦʣʶʪʥʠʡ ʽ ʚʽʜʥʦʩʥʠʡ ʰʣʷʭʠ. 

6. ʂʝʨʫʚʘʥʥʷ ʬʘʡʣʘʤʠ ʪʘ ʢʘʪʘʣʦʛʘʤʠ: ʯʫʪʣʠʚʽʩʪʴ ʆʉ ʜʦ ʨʝʛʽʩʪʨʫ, ʧʨʦʩʪʠʡ 

çʛʣʦʙʙʽʥʛè. 

7. ɸʨʭʽʚʘʮʽʷ ʪʘ ʩʪʠʩʥʝʥʥʷ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʨʭʽʚʘʪʦʨʽʚ tar, gzip, bzip2, zip. 
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8. ʈʦʙʦʪʘ ʟ ʪʝʢʩʪʦʤ: ʢʘʥʘʣʠ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ, ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ 

ʚʚʝʜʝʥʥʷ / ʚʠʚʝʜʝʥʥʷ. ʆʩʥʦʚʥʽ ʨʝʛʫʣʷʨʥʽ ʚʠʨʘʟʠ. 

9. ʆʩʥʦʚʥʽ ʩʮʝʥʘʨʽʾ: ʙʘʟʦʚʽ ʩʮʝʥʘʨʽʾ ʦʙʦʣʦʥʢʠ. ʈʦʙʦʪʘ ʟ ʧʦʰʠʨʝʥʠʤʠ ʪʝʢʩʪʦʚʠʤʠ 

ʨʝʜʘʢʪʦʨʘʤʠ. 

10. ɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ: ʧʨʦʛʨʘʤʠ ʪʘ ʾʭ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ, ʧʨʦʮʝʩʠ. ɸʜʨʝʩʠ ʧʘʤô̫ ʪʽ. 

ʉʠʩʪʝʤʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʞʫʨʥʘʣʠ ʧʦʜʽʡ. 

ʄʠ ʥʝ ʧʨʦʧʦʥʫʚʘʣʠ ʩʪʫʜʝʥʪʘʤ ʜʦ ʚʠʚʯʝʥʥʷ ʪʘʢʽ ʤʦʜʫʣʽ ʢʫʨʩʫ NDG Linux 

Essentials, ʷʢ ʢʦʥʬʽʛʫʨʘʮʽʷ ʤʝʨʝʞʽ, ʙʝʟʧʝʢʘ ʩʠʩʪʝʤʠ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʪʚʦʨʝʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʛʨʫʧ, ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʪʘ ʜʦʟʚʦʣʠ. ɰʭ ʟʤʽʩʪ ʥʘʜʘʻʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʚ ʽʥʰʠʭ ʢʫʨʩʘʭ. ʆʜʥʘʢ ʟʤʽʩʪ ʮʠʭ ʤʦʜʫʣʽʚ ʧʨʠʩʫʪʥʽʡ ʫ ʧʽʜʩʫʤʢʦʚʦʤʫ ʽʩʧʠʪʽ. ʗʢ 

ʥʘʩʣʽʜʦʢ, ʫ ʩʪʫʜʝʥʪʽʚ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʟ ʦʪʨʠʤʘʥʥʷʤ ʩʝʨʪʠʬʽʢʘʪʘ ʧʨʦ 

ʧʨʦʭʦʜʞʝʥʥʷ ʮʴʦʛʦ ʢʫʨʩʫ. ɼʣʷ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ ʤʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʟʜʦʙʫʚʘʯʘʤ 

ʧʨʦʡʪʠ ʮʝʡ ʪʝʩʪ ʧʽʟʥʽʰʝ ʘʙʦ, ʟʘ ʙʘʞʘʥʥʷʤ, ʦʧʨʘʮʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʤʘʪʝʨʽʘʣ 

ʩʘʤʦʩʪʽʡʥʦ. ʅʘʪʦʤʽʩʪʴ ʦʨʠʛʽʥʘʣʴʥʠʡ MOOC-ʢʫʨʩ NDG ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ 

ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʦʞʣʠʚʦ, ʮʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʡ. ʇʨʦʪʝ ʤʠ ʜʦʜʘʣʠ ʚʽʜʧʦʚʽʜʥʠʡ ʤʦʜʫʣʴ ʽ ʧʦʧʨʦʩʠʣʠ ʩʪʫʜʝʥʪʽʚ 

ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʢʽʣʴʢʦʭ GUI ʜʣʷ Linux. 

ʑʦʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ, ʪʦ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʠ, ʤʘʡʞʝ, ʥʝ ʧʨʘʢʪʠʢʫʻʤʦ 

ʯʠʪʘʥʥʷ çʢʣʘʩʠʯʥʠʭè ʣʝʢʮʽʡ, ʟʘʤʽʥʶʶʯʠ ʾʭ ʩʧʽʣʢʫʚʘʥʥʷʤ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʚ ʤʝʞʘʭ 

çʤʽʥʽʣʝʢʮʽʡè. ɿʘʟʥʘʯʝʥʫ ʬʦʨʤʫ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʧʨʦʚʘʜʠʪʴʩʷ 

ʥʘʚʯʘʥʥʷ ʚ ʘʫʜʠʪʦʨʽʾ ʯʠ ʦʥʣʘʡʥ. ʅʘ ʮʠʭ ʤʽʥʽʣʝʢʮʽʷʭ ʚʠʢʣʘʜʘʯ ʟô̫ ʩʦʚʫʻ ʦʩʥʦʚʥʽ 

ʧʦʥʷʪʪʷ ʤʦʜʫʣʷ, ʘ ʪʘʢʦʞ ʧʦʚʪʦʨʶ,̒ ʩʠʩʪʝʤʘʪʠʟʫʻ ʪʘ ʚʩʪʘʥʦʚʣʶʻ ʩʤʠʩʣʦʚʽ ʟʚô̫ ʟʢʠ 

ʟ ʧʦʥʷʪʪʷʤʠ, ʷʢʽ ʩʪʫʜʝʥʪʠ ʟʘʩʚʦʾʣʠ ʨʘʥʽʰʝ. ʅʘʧʨʠʢʣʘʜ, ʫ ʤʦʜʫʣʽ çʆʧʝʨʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠè ʩʠʩʪʝʤʘʪʠʟʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ, ʟʘʩʚʦʻʥʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʆʉ 

Windows, ʟʦʢʨʝʤʘ ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʾʾ ʬʫʥʢʮʽʾ ʪʘ ʢʦʤʧʦʥʝʥʪʠ. ʋ ʤʝʞʘʭ ʪʝʤʠ 

çɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭè ʥʘ ʤʽʥʽʣʝʢʮʽʷʭ ʩʠʩʪʝʤʘʪʠʟʫʚʘʣʠʩ ̫ ʧʦʥʷʪʪʷ ʧʨʦʮʝʩʽʚ, 

ʧʦʪʦʢʽʚ, ʙʘʛʘʪʦʟʘʜʘʯʥʠʭ ʩʪʨʘʪʝʛʽʡ ʧʣʘʥʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ 

ʦʧʝʨʘʪʠʚʥʦʶ ʧʘʤô̫ ʪʪʶ. 

ʂʦʥʮʝʧʮʽʷ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʷʢ ʟʘʩʦʙʫ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʽʡ 

ʧʘʨʘʜʠʛʤʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʥʘ ʚʠʤʦʛʫ ʜʣʷ 
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ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʜʦ ʩʧʽʣʴʥʦʛʦ ʧʫʣʫ ʥʘʣʘʰʪʦʚʘʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɺʨʘʭʫʚʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [380] ʪʘ [404], ʤʠ ʧʨʦʧʦʥʫʻʤʦ 

ʨʝʘʣʽʟʫʚʘʪʠ ʪʘʢʫ ʘʨʭʽʪʝʢʪʫʨʫ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS (ʜʠʚ. ʨʠʩ. 4.1.1). 

 
ʈʠʩ. 4.1.1. ɸʨʭʽʪʝʢʪʫʨʘ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS 

ɸʨʭʽʪʝʢʪʫʨʫ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ 4-ʰʘʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʜʦʜʘʪʢʠ, ʜʦʩʪʫʧ, ʨʽʚʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʨʝʘʣʽʟʫʶʪʴ ʪʝʭʥʽʯʥʽ ʪʘ ʦʩʚʽʪʥʽ ʚʠʤʦʛʠ ʜʦ 

ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʚʽʩʥʽʡ ʤʦʜʝʣʽ 

ʍʆʉʅ, ʚʦʥʘ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ, ʥʝʜʦʨʦʛʘ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʘ ʟʘ ʜʠʟʘʡʥʦʤ. 

ɯʥʪʝʛʨʘʮʽʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ Proxmox VE ʟʘʙʝʟʧʝʯʫʻ 

ʦʜʥʦʯʘʩʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ ʟ ɺʄ ʥʘ ʙʘʟʽ ʆʉ Linux ʚʽʜ 50 ʜʦ 100 ʩʪʫʜʝʥʪʽʚ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʜʦʩʷʛʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʨʦʙʦʪʠ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʫ ʨʝʞʠʤʽ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ. ʗʢʱʦ ʟʜʦʙʫʚʘʯʘʤ ʧʦʪʨʽʙʥʦ 

ʧʨʘʮʶʚʘʪʠ ʟ ʛʨʘʬʽʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʢʽʣʴʢʽʩʪʴ ɺʄ ʙʫʜʝ ʧʨʠʙʣʠʟʥʦ ʚ 2 ʨʘʟʠ 

ʤʝʥʦh .ʁ 

ʆʩʢʽʣʴʢʠ ʣʘʙʦʨʘʪʦʨʽʷ CL-OS ʤʽʩʪʠʪʴ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ 

ʟʘ ʤʦʜʝʣʣʶ ç̔ʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè, ʪʦ ʚʦʥʘ ʜʘʻ ʟʤʦʛʫ ʚʠʢʣʘʜʘʯʘʤ  ̔

ʩʪʫʜʝʥʪʘʤ ʤʘʪʠ ʫʥʽʬʽʢʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ɺʄ ʷʢ ʟ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʘʢ ʽ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʶ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ.  
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ʂʦʞʥʘ ʪʝʤʘ ʢʫʨʩʫ ʤʽʩʪʠʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ, ʩʚʦʁ̒ ʯʝʨʛʦʶ, ʤʘʻ 

ʚʩʪʫʧ, ʮʽʣʽ ʥʘʚʯʘʥʥʷ ʪʘ ʦʩʥʦʚʥʽ ʪʝʨʤʽʥʠ. ʄʘʪʝʨʽʘʣ ʤʦʜʫʣʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʫ 

ʥʝʚʝʣʠʢʽ ʙʣʦʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

ɼʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʚʭʦʜʷʪʴ ʟʘʚʜʘʥʥʷ ʪʘ çʧʽʩʦʯʥʠʮʷè (sandbox). ʎʝ 

ʢʦʤʘʥʜʥʠʡ ʪʝʨʤʽʥʘʣ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟ ʆʉ Ubuntu Linux. ʋ ʥʴʦʤʫ, ʘ ʪʘʢʦʞ ʫ 

ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʭʤʘʨʽ ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʟʘʚʜʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ (ʜʠʚ. 

ʨʠʩ. 4.1.2). 

 

ʈʠʩ. 4.1.2. ɺʄ çʧʽʩʦʯʥʠʮʷè ʟ ʽʥʪʝʨʬʝʡʩʦʤ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ 

ɯʤʧʣʝʤʝʥʪʫʶʯʠ ʢʫʨʩ NDG Linux Essentials ʫ ʭʤʘʨʥʫ ʣʘʙʦʨʘʪʦʨʽʶ, ʤʠ 

ʜʦʧʦʚʥʠʣʠ ʡʦʛʦ ʚʣʘʩʥʠʤʠ ʘʚʪʦʨʩʴʢʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ʎʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʯʝʨʝʟ ʪʝ, 

ʱʦ ʣʘʙʦʨʘʪʦʨʥ ̔ʨʦʙʦʪʠ ʚ ʦʨʠʛʽʥʘʣʴʥʦʤʫ MOOC-ʢʫʨʩʽ ʥʝ ʤʽʩʪʪ̫ʴ ʟʘʚʜʘʥʴ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʄʠ ʥʘʤʘʛʘʣʠʩʷ ʟʨʦʙʠʪʠ ʮʽ ʟʘʚʜʘʥʥʷ ʨʽʟʥʠʤʠ ʟʘ ʩʢʣʘʜʥʽʩʪʶ, 

ʨʦʟʜʽʣʠʚʰʠ ʾʭ ʥʘ ʧʝʨʰʠʡ, ʜʨʫʛʠʡ ʽ ʪʨʝʪʽʡ ʨʽʚʥʽ. ɸʚʪʦʨʩʴʢʽ ʟʘʚʜʘʥʥʷ ʦʙʠʨʘʶʪʴʩʷ 

ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʽʟ ʙʘʥʢʫ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʠʤ ʩʪʫʜʝʥʪʦʤ 

ʚʣʘʩʥʦʛʦ ʪʨʠʨʽʚʥʝʚʦʛʦ ʙʣʦʢʫ ʟʘʚʜʘʥʴ ʾʭ ʢʽʣʴʢʽʩʪʴ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʶ (ʫ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ ʙʣʠʟʴʢʦ 200). ʄʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʤʦʞʣʠʚʦʩʪʽ LMS MOODLE, ʥʘ ʦʩʥʦʚʽ 

ʷʢʦʾ ʥʘʨʘʟʽ ʧʦʙʫʜʦʚʘʥʦ ʙʽʣʴʰʽʩʪʴ ʢʫʨʩʽʚ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʷ Cisco. ʇʨʦʜʫʢʪʠʚʥʠʤ 

ʩʧʦʩʦʙʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʛʽʥʘ LMS MOODLE çʚʠʧʘʜʢʦʚʝ ʟʘʚʜʘʥʥʷè. ʆʜʥʘʢ ʧʦʢʠ ʚʽʥ 

ʥʝʜʦʩʪʫʧʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʽ NetAcad. ʊʦʤʫ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʪʠ 

ʩʪʘʥʜʘʨʪʥʠʡ ʤʦʜʫʣʴ çʪʝʩʪè. ɺʠʙʽʨ ʮʴʦʛʦ ʤʦʜʫʣʷ ʙʘʟʫʚʘʚʩʷ ʥʘ ʘʥʘʣʽʟʽ ʜʝʷʢʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ. ɿʦʢʨʝʤʘ, ʢʠʪʘʡʩʴʢʠʡ ʜʦʩʣʽʜʥʠʢ ɹʽʥʛ ɺʫ ʚʠʷʚʠʚ, 
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ʱʦ ʥʘ ʦʥʣʘʡʥ-ʩʧʽʣʢʫʚʘʥʥʷ ʷʢ ʬʦʨʤʫ ʧʝʨʝʚʽʨʢʠ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʩʣʫʭʘʯʘʤʠ MOOC ʚʧʣʠʚʘʶʪʴ ʧʨʦʛʨʝʩ ʫ ʚʠʚʯʝʥʥʽ ʢʫʨʩʫ (ʷʢ ʚʠʷʚ ʥʘʚʯʘʣʴʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ), ʢʽʣʴʢʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ (ʷʢ ʥʘʚʯʘʣʴʥʘ ʪʘ ʩʦʮʽʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ) ʘʢʪʠʚʥʽʩʪʴ ʫ ʟʘʩʦʙʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ (ʟʘʚʜʘʥʥʷ, ʪʝʩʪʠ, 

ʜʠʩʢʫʩʽʡʥʽ ʬʦʨʫʤʠ ʪʦʱʦ) [425]. 

ʆʪʞʝ, ʟʘʚʜʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʟʘ ʨʽʚʥʷʤʠ ʩʢʣʘʜʥʦʩʪʽ 

ʪʘ ʦʬʦʨʤʣʝʥʽ ʷʢ ʝʩʝ (ʨʠʩ. 4.1.3).  

 

ʈʠʩ. 4.1.3. ʇʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʪʠʧʫ çʝʩʝè ʚ ʭʤʘʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS 

ʊʘʢʘ ʩʠʩʪʝʤʘ ʟʘʚʜʘʥʴ ʚʠʤʘʛʘ ̒ ʦʩʦʙʠʩʪʦʾ ʧʝʨʝʚʽʨʢʠ ʚʠʢʣʘʜʘʯʝʤ ʫʩʽʭ 

ʩʪʫʜʝʥʪʩʴʢʠʭ ʨʦʙʽʪ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʯʠʤʘʣʠʭ ʪʨʫʜʦʟʘʪʨʘʪ ʫ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʦʢʨʝʤʘ, ʢʝʨʽʚʥʠʢʦʚʽ ʢʫʨʩʫ ʜʦʚʦʜʠʪʴʩʷ ʧʝʨʝʛʣʷʜʘʪʠ ʢʦʞʥʝ ʝʩʝ ʟʦʢʨʝʤʘ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʡʦʛʦ ʘʚʪʦʨʦʤ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʧʜ̔ʭʽʜ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟʛʽʜʥʦ ʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ʧʽʜʭʦʜʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʭʤʘʨʥ ̔ʩʝʨʚʽʩʠ Gmail, Calendar, Google ɼʠʩʢ, Google Meet ̔ʟ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʧʣʘʪʬʦʨʤʠ Google Workspace. ɿʚʠʯʥʦʶ ʧʨʘʢʪʠʢʦʶ ʩʣʽʜ 

ʚʚʘʞʘʪʠ ʚʽʜʝʦʟʘʧʠʩ ʪʘ ʧʫʙʣʽʢʫʚʘʥʥʷ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʫʩʽʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ. 

ʆʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʰʣʷʭʦʤ ʦʩʦʙʠʩʪʦʛʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʪʫʜʝʥʪʘ ʘʙʦ ʫ ʚʠʧʘʜʢʫ ʥʘʚʯʘʥʥʷ ʚ 
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ʨʝʞʠʤʽ ʦʥʣʘʡʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʦʾ çʢʽʤʥʘʪʠè (ʟʽʙʨʘʥʥʷ) ʫ ʩʝʨʚʽʩʽ Google Meet. 

ɼʣʷ ʟô̫ ʩʫʚʘʥʥʷ ʨʽʚʥʷ ʚʦʣʦʜʽʥʥʷ ʪʝʦʨʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʨʠʛʽʥʘʣʴʥʽ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʟ ʪʝʤ ʢʫʨʩʫ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ 

Proxmox VE ʫ ʭʤʘʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS.  

ɼʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʦʩʪʫʧ ʫ ʚʝʙʙʨʘʫʟʝʨʽ 

ʦʨʠʛʽʥʘʣʴʥʦʛʦ MOOC-ʢʫʨʩʫ ʻ ʫʥʽʬʽʢʦʚʘʥʠʤ ʽ ʚʽʜʧʦʚʽʜʘʻ ʽʜʝʦʣʦʛʽʾ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ, ʫʩʝ ʞ ʧʨʘʮʶʚʘʪʠ ʟ ʥʠʤ ʥʝʜʦʩʪʘʪʥʴʦ ʟʨʫʯʥʦ. ʅʘʧʨʠʢʣʘʜ, ʩʪʫʜʝʥʪʠ 

ʯʘʩʪʦ ʤʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʢʦʧʽʶʚʘʥʥʷʤ ʽ ʚʩʪʘʚʣʝʥʥʷʤ ʢʦʤʘʥʜ. ʊʦʤʫ ʤʠ 

ʧʦʧʝʨʝʜʥʴʦ ʥʘʣʘʰʪʫʚʘʣʠ ʰʘʙʣʦʥʠ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʚʦʤʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ SSH ʽ VNC. ʇʝʨʰʠʡ ʟ ʥʠʭ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʪʝʨʤʽʥʘʣʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ, ʘ ʜʨʫʛʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ KDE, GNOME, Unity. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ ʪʫʥʝʣʷʭ VPN, ʤʠ 

ʥʘʣʘʰʪʫʚʘʣʠ ʦʩʥʦʚʥʠʡ ʪʘ ʨʝʟʝʨʚʥʠʡ L2TP-ʩʝʨʚʝʨʠ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʽʥʪʝʛʨʘʮʽʶ ʟ Active Directory ʯʝʨʝʟ Radius-ʩʝʨʚʝʨ.  

ɹʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʨʝʞʠʤ. ɺʙʫʜʦʚʘʥʘ çʧʽʩʦʯʥʠʮʷè ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʨʦʙʦʪʫ ʟ ʢʽʣʴʢʦʤʘ ʪʝʨʤʽʥʘʣʘʤʠ. ʎʝ ʥʝ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʫ ʧʦʚʥʽʩʪʶ 

ʟʨʦʟʫʤʽʪʠ, ʱʦ Linux ʻ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʦʶ ʪʘ ʙʘʛʘʪʦʟʘʜʘʯʥʦʶ ʆʉ. ʅʘʧʨʠʢʣʘʜ, 

ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟ ʪʝʤʠ çɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭè ʫ ʩʪʫʜʝʥʪʽʚ 

ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʚʠʢʦʥʘʥʥʷʤ ʪʘʢʠʭ ʟʘʚʜʘʥʴ, ʷʢ ʧʝʨʝʚʝʜʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫ 

ʬʦʥʦʚʠʡ ʨʝʞʠʤ, ʧʦʰʫʢ ʽ ʟʤʽʥʘ ʧʨʽʦʨʠʪʝʪʫ ʧʨʦʮʝʩʫ, ʧʨʠʤʫʩʦʚʝ ʟʘʚʝʨʰʝʥʥʷ 

ʧʨʦʮʝʩʫ. 

ʇʦʨʽʚʥʷʥʥʷ ʨʦʙʦʪʠ Linux ʫ Sandbox ʽ Apache Cloudstack ʻ ʚʘʞʣʠʚʠʤ ʫ 

ʨʦʟʫʤʽʥʥʽ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʆʉ Linux ʪʘ ʬʦʨʤʫʚʘʥʥʽ 

ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʚ ʨʽʟʥʠʭ ʾʾ ʜʠʩʪʨʠʙʫʪʠʚʘʭ. ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʫʶʯʠ ʙʘʪʴʢʽʚʩʴʢʽ 

ʧʨʦʮʝʩʠ ʚ ʨʽʟʥʠʭ ʜʠʩʪʨʠʙʫʪʠʚʘʭ ʆʉ Linux (ʪʝʤʘ çɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭè), ʩʪʫʜʝʥʪʠ 

ʟʥʘʭʦʜʷʪʴ ʥʘʟʚʫ ʧʝʨʰʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʥʘʡʤʥʽ ʜʚʽ 

ʨʽʟʥʽ ʢʦʤʘʥʜʠ (ps, top ʪʦʱʦ), ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫʶʯʠ ʚʤʽʩʪ ʢʘʪʘʣʦʛʫ /proc/1/. 
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ɺʠʢʦʥʘʚʰʠ ʟʘʟʥʘʯʝʥʝ ʟʘʚʜʘʥʥʷ ʚ ʧʽʩʦʯʥʠʮʽ ʪʘ ɺʄ Linux, ʚʦʥʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS (ʪʝʤʘ çɸʧʘʨʘʪʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʘè). ʉʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʩʧʠʩʢʠ ʥʘʟʚ ʧʣʘʪʬʦʨʤʠ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʫ ʾʭ ɺʄ ʆʉ Linux. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʢʦʤʘʥʜʫ systemd-

detect-virt. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʦʤʘʥʜʠ dmidecode ʘʙʦ 

lshw. ʉʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱ 

Linux ʽ ʟʘʧʦʚʥʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʪʘʙʣʠʮʶ. 

ʊʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. ɺʙʫʜʦʚʘʥʘ ʧʽʩʦʯʥʠʮʷ ʥʝ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ. 

ʎʝ ʩʪʚʦʨʶʻ ʟʥʘʯʥʽ ʥʝʟʨʫʯʥʦʩʪʽ ʜʣʷ ʫʯʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ ʨʦʙʦʪʽ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʢʨʠʧʪʽʚ ʩʪʫʜʝʥʪʠ ʚʪʨʘʯʘʶʪʴ ʢʦʜ ʫ ʚʠʧʘʜʢʫ ʚʠʤʢʥʝʥʥʷ ʘʙʦ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ 

ɺʄ ʟ ʧʽʩʦʯʥʠʮʽ. ʗʢ ʥʘʩʣʽʜʦʢ, ʤʾ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʢʦʧʽʶʚʘʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʥʘ 

ʣʦʢʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʘʭ ʢʦʜ ʢʦʞʥʦʛʦ ʩʢʨʠʧʪʘ. 

ɻʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʽ ʨʽʟʥʽ ʜʠʩʪʨʠʙʫʪʠʚʠ. ʍʦʯʘ Linux ʤʘʻ ʙʘʛʘʪʦ 

ʛʨʘʬʽʯʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʨʦʟʚʠʚʘʪʠ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʮʠʤʠ 

ʽʥʪʝʨʬʝʡʩʘʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʜʠʩʪʨʠʙʫʪʠʚʫ ʯʠ ʚʝʨʩʽʾ ʆʉ Linux. ʗʢ ʥʘʩʣʽʜʦʢ, ʫ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨʘʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʽʣʴʢʘ ʰʘʙʣʦʥʽʚ ʆʉ ʽʟ ʛʨʘʬʽʯʥʠʤʠ 

ʽʥʪʝʨʬʝʡʩʘʤʠ KDE, Gnome, Unity. ɺʠʢʣʘʜʘʯ ʟʘʚʞʜʠ ʤʘʻ ʟʤʦʛʫ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʩʪʫʜʝʥʪʘʤ ʦʙʨʘʪʠ ʧʝʚʥʽ ʛʨʘʬʽʯʥʽ ʽʥʪʝʨʬʝʡʩʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʚ ʥʠʭ ʦʜʥʽ ʡ ʪʽ ʞ 

ʟʘʚʜʘʥʥʷ. 

ɺʟʘʻʤʦʜʽʷ ʪʘ ʩʧʽʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʥʘʰʽʡ 

ʨʝʘʣʽʟʘʮʽʾ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʢʽʣʴʢʘ ʩʪʫʜʝʥʪʽʚ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʪʽʻʶ ʩʘʤʦʶ 

ʚʽʨʪʫʘʣʴʥʦʶ ʤʘʰʠʥʦʶ ʦʜʥʦʯʘʩʥʦ. ʎʝ ʤʦʞʣʠʚʦ ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʶ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ ʫ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ 

ʩʝʨʚʽʩʫ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ.  

ʅʘ ʞʘʣʴ, ʥʝ ʚʜʘʣʦʩʷ ʥʘʣʘʰʪʫʚʘʪʠ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ̔ ʩʘʡʪʦʤ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco, ʱʦ ʤʦʛʣʦ ʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʫʥʽʬʽʢʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ, ʟʦʢʨʝʤʘ ʽʥʪʝʛʨʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ ʆʉ 

ʽʟ Apache Cloudstack ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʪʦʨʽʥʢʠ ʢʫʨʩʫ NDG Linux Essentials. 
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4.2.2. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʪʘ 

ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ɺ ʫʩʽ ʯʘʩʠ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʙʫʣʠ ʽ ʟʘʣʠʰʘʶʪʴʩʷ ʪʘʢʽ ʷʢʦʩʪʽ ʬʘʭʽʚʮʷ, ʷʢ 

ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʠ ʫʤʦʚ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ 

ʛʝʥʝʨʫʚʘʪʠ ʽʜʝʾ ʪʘ ʧʨʠʡʤʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʨʽʰʝʥʥʷ. ʇʨʦʪʝ ʩʴʦʛʦʜʥʽ, ʚ ʝʧʦʭʫ 

ʮʠʬʨʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʢʦʣʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, 

ʞʠʪʪʷ ʚʠʤʘʛʘʻ ʚʽʜ ʬʘʭʽʚʮʽʚ ʥʦʚʠʭ ʥʘʚʠʯʦʢ. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟ ʥʠʭ ʻ ʚʤʽʥʥʷ 

ʰʫʢʘʪʠ ʡ ʦʩʤʠʩʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʾ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʚʦʻʾ 

ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʆʢʨʽʤ ʪʦʛʦ, ʤʘʡʙʫʪʥʽʡ ʬʘʭʽʚʝʮʴ ʤʘʻ ʜʦʙʨʝ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʽ ʚʤʽʪʠ ʦʙʠʨʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʪʽ ʟ ʥʠʭ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʙʠʪʠ ʚʩʝ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ. 

ɺʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ. (ɯʥʬʦʨʤʘʪʠʢʘ)è ʻ ʾʭ ʧʨʘʢʪʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ. 

ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʛʨʘʤ ʜʨʫʛʦʛʦ ʨʽʚʥ ̫ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʩʝʨʝʜ ʽʥʰʠʭ ʚʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʚʠʨʦʙʥʠʯʠʭ 

(ʢʦʤʧôʁ ʪʝʨʥʠʭ) ʧʨʘʢʪʠʢ. ɿʘʟʥʘʯʝʥʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʘʻ ʥʘ ʤʝʪʽ 

ʨʦʟʚʠʪʦʢ ʬʘʭʦʚʠʭ (ʩʧʝʮʽʘʣʴʥʠʭ) ʢʦʤʧʝʪʝʪʥʦʩʪʝʡ  ̔ ʧʝʨʝʜʙʘʯʘʻ ʩʘʤʦʩʪʽʡʥʫ ʪʘ 

ʛʨʫʧʦʚʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ. ɿʘʟʚʠʯʘʡ ʢʦʤʧôʁ ʪʝʨʥʽ ʧʨʘʢʪʠʢʠ ʦʨʛʘʥ̔ʟʦʚʫʶʪʴ ʜʣʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʦʱʦ. ʂʦʤʧôʁ ʪʝʨʥʽ ʧʨʘʢʪʠʢʠ ʤʘʶʪʴ ʙʫʪʠ ʣʦʛʽʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, ʾʭ ʪʝʤʘʪʠʢʘ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʟʤʽʩʪʫ ʜʠʩʮʠʧʣʽʥ.  

ɺ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʽʡ ʧʨʦʛʨʘʤʽ [100], ʫ ʤʝʞʘʭ ʷʢʦʾ ʨʝʘʣʽʟʫʶʪʴʩʷ ʘʚʪʦʨʩʴʢʽ 

ʤʝʪʦʜʠʢʠ, ʢʦʤʧôʁ ʪʝʨʥʘ ʧʨʘʢʪʠʢʘ ʩʪʫʜʝʥʪʽʚ ʻ ʧʦʚʥʦʮʽʥʥʠʤ ʩʢʣʘʜʥʠʢʦʤ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʢʨʽʧʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, 

ʟʜʦʙʫʪʠʭ ʧʨʦʪʷʛʦʤ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, çɸʨʭʽʪʝʢʪʫʨʘ 

ʢʦʤʧôʁ ʪʝʨʽʚè, çʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤè, ʘ ʪʘʢʦʞ ʜʣʷ 

ʥʘʙʫʪʪʷ ʩʪʫʜʝʥʪʘʤʠ ʜʦʩʚʽʜʫ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʚʤʽʥʴ  ̔ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɺʦʥʘ ʧʦʢʣʠʢʘʥʘ ʛʦʪʫʚʘʪʠ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ ʜʦ ʨʝʘʣʴʥʦʾ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ, ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʾʭʥʴʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʩʢʣʘʜʥʠʢʠ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʧʝʨʰʦʤʫ ʟ̔ ʟʛʘʜʘʥʠʭ ʢʫʨʩʽʚ, ʤʠ 

ʚʜʦʩʢʦʥʘʣʠʣʠ ʪʘ ʧʦʰʠʨʠʣʠ ʾʾ ʥʘ ʟʘʟʥʘʯʝʥʫ ʢʦʤʧôʁ ʪʝʨʥʫ ʧʨʘʢʪʠʢʫ ʪʘʢʦʞ.  

ʋ ʤʝʞʘʭ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʢʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʷʢ ʙʘʟʦʚʠʡ ʧʨʦʻʢʪʥʠʡ ʤʝʪʦʜ 

ʥʘʚʯʘʥʥʷ. ʇʨʦʢ̒ʪ ï ʮʝ ʟʘʚʜʘʥʥʷ ʘʙʦ ʧʨʦʙʣʝʤʘ, ʱʦ ʟʘʟʚʠʯʘʡ ʟʘʣʫʯʘʻ ʛʨʫʧʫ 

ʩʪʫʜʝʥʪʽʚ ʽ ʜʦʧʦʚʥʶʻ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʚ ʘʫʜʠʪʦʨʽʾ. ʇʦʥʷʪʪʷ çʧʨʦʢ̒ʪè 

ʦʭʦʧʣʶʻ ʨʽʟʥʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʢʦʶ ʩʧʽʣʴʥʠʭ ʨʠʩ: 

¶ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ, ʧʝʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 

¶ ʢʦʦʨʜʠʥʘʮʽʷ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ ʜʽʡ; 

¶ ʦʙʤʝʞʝʥʠʡ ʭʨʦʥʦʤʝʪʨʘʞ ʽʟ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤ ʧʦʯʘʪʢʦʤ ʽ ʢʽʥʮʝʤ. 

ʇʨʦ̒ʢʪʥʫ ʨʦʙʦʪʫ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʚʘʣʽʬʽʢʘʮʽʡ ʪʘ 

ʥʘʚʠʯʦʢ, ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʪʨʝʙʠ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʘ 

ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. 

ɺʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʨʘʢʪʠʢʠ ʚ ʢʦʞʥʽʡ ʘʢʘʜʝʤʽʯʥʽʡ ʛʨʫʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ, ʱʦ ʟʜʽʡʩʥʶʻ: 

¶ ʨʦʟʧʦʜʽʣ ʩʪʫʜʝʥʪʽʚ ʟʘ ʛʨʫʧʘʤʠ ʪʘ ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ; 

¶ ʥʘʜʘʚʘ ̒ ʩʠʩʪʝʤʘʪʠʯʥʫ ʜʦʧʦʤʦʛʫ ʩʪʫʜʝʥʪʘʤ ʫ ʚʠʢʦʥʘʥʥʽ ʧʨʦʛʨʘʤʠ 

ʧʨʘʢʪʠʢʠ; 

¶ ʢʦʥʪʨʦʣʶ ̒ʚʠʢʦʥʘʥʥʷ ʚʠʥʝʩʝʥʠʭ ʥʘ ʧʨʘʢʪʠʢʫ ʟʘʚʜʘʥʴ ʪʘ ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʫ; 

¶ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʧʨʘʢʪʠʢʠ ʦʮʽʥʶ  ̒ʨʦʙʦʪʫ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʛʨʫʧʠ, 

ʧʝʨʝʚʽʨʷ ̒ʚʩʽ ʧʦʜʘʥʽ ʩʪʫʜʝʥʪʦʤ ʜʦʢʫʤʝʥʪʠ ʪʘ ʚʠʢʦʥʘʥʽ ʟʘʚʜʘʥʥʷ. 

ɺʽʜ ʢʘʬʝʜʨʠ, ʱʦ ʟʜʽʡʩʥʶʻ ʧʽʜʛʦʪʦʚʢʫ ʟʜʦʙʫʚʘʯʽʚ ʟʛʽʜʥʦ ʟ ʆʇʇ, ʧʨʠʟʥʘʯʘʪʁʴ 

ʟʘʛʘʣʴʥʦʛʦ ʢʝʨʽʚʥʠʢʘ ʧʨʘʢʪʠʢʠ. ɺʽʥ ʻ ʦʩʦʙʦʶ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʶ ʟʘ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʝ ʢʝʨʽʚʥʠʮʪʚʦ ʧʨʘʢʪʠʢʦʶ. ʂʝʨʽʚʥʠʢ ʧʨʘʢʪʠʢʠ ʚʽʜ ʢʘʬʝʜʨʠ ʟʜʽʡʩʥʶʻ: 

¶ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʪʝʨʤʽʥʠ ʧʨʘʢʪʠʢʠ; 

¶ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʦʛʨʘʤʦʶ, ʤʝʪʦʶ ʪʘ ʟʘʚʜʘʥʥʷʤʠ ʧʨʘʢʪʠʢʠ (ʟʘʟʚʠʯʘʡ ʥʘ 

ʥʘʩʪʘʥʦʚʯʦʤʫ ʟʘʥʷʪʪʽ); 

¶ ʧʨʦʚʝʜʝʥʥʷ ʽʥʩʪʨʫʢʪʘʞʫ ʧʨʦ ʟʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ; 

¶ ʜʦʚʝʜʝʥʥʷ ʜʦ ʩʪʫʜʝʥʪʽʚ ʚʠʤʦʛ ʱʦʜʦ ʥʘʧʠʩʘʥʥʷ ʽ ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʫ ʧʨʦ 

ʧʨʘʢʪʠʢʫ. 
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ʄʝʪʦʶ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʟʦʢʨʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ, ʚʠʭʦʚʘʥʥʷ ʧʦʪʨʝʙʠ 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʧʦʧʦʚʥʝʥʥʷ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʚʦʨʯʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʯʝʨʝʟ ʧʨʦʢ̒ʪʥʫ 

ʜʽʷʣʴʥʽʩʪʴ. ʇʨʦʝʢʪ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʢʽʣʴʢʦʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ. ʇʨʘʮʶʁʯʠ ʚ ʛʨʫʧʘʭ, ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʦʜʥʽ ʡ ʪʽ ʞ ʟʘʚʜʘʥʥʷ.  

ɯʜʝʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʻʢʪʥʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʛʨʫʧʦʚʦʾ 

ʨʦʙʦʪʠ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ. 

ʆʜʥʘʢ ʚʟʘʻʤʦʜʽʷ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ ʥʝ ʛʘʨʘʥʪʫʻ ʬʦʨʤʫʚʘʥʥʷ ʙʘʞʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʥʘʚʯʘʣʴʥʠʭ ʤʦʪʠʚʽʚ. 

ɼʦʩʣʽʜʥʠʢʠ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʤʦʞʣʠʚʽ ʨʽʚʥʽ ʩʪʦʩʫʥʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʛʨʫʧʽ: ʩʣʘʙʢʠʡ, ʩʝʨʝʜʥʽʡ ʽ ʩʠʣʴʥʠʡ [307]. ʉʣʘʙʢʘ 

ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʛʨʫʧʠ, ʜʝ ʥʘʡʙʽʣʴʰ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʯʣʝʥ ʤʦʞʝ 

ʚʠʢʦʥʘʪʠ ʚʩʶ ʨʦʙʦʪʫ ʡ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʠʡ ʙʘʣ ʙʝʟ ʜʦʧʦʤʦʛʠ ʽʥʰʠʭ ʯʣʝʥʽʚ ʛʨʫʧʠ. 

ɿʘʟʚʠʯʘʡ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʫʯʘʩʥʠʢʠ ʛʨʫʧʠ ʥʝ ʙʘʞʘʶʪʴ ʩʧʽʚʧʨʘʮʶʚʘʪʠ. ʋ 

ʘʪʤʦʩʬʝʨʽ ʩʠʣʴʥʦʾ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʛʨʫʧʘ ʦʙô̒ ʜʥʫʻʪʴʩʷ ʩʧʽʣʴʥʦʶ ʤʝʪʦʶ ʪʘ 

ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʫʯʘʩʪʴ ʫʩʽʭ ʯʣʝʥʽʚ ʛʨʫʧʠ. ʉʧʽʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʟʙʣʠʞʫʻ 

ʫʯʘʩʥʠʢʽʚ ʽ ʩʧʦʥʫʢʘʻ ʾʭ ʜʦ ʩʧʽʚʧʨʘʮʽ, ʪʦʤʫ ʞʦʜʝʥ ʯʣʝʥ ʛʨʫʧʠ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ 

ʦʩʪʦʨʦʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ, ʟʜʽʡʩʥʝʥʝ ʰʣʷʭʦʤ ʩʧʽʚʧʨʘʮʽ, ʚʠʜʘʻʪʴʩʷ ʙʽʣʴʰ ʣʦʛʽʯʥʠʤ, 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʚʘʣʽʜʥʠʤ, ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʟʘʟʚʠʯʘʡ ʢʨʘʱʝ ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ 

ʧʽʜʢʨʽʧʣʝʥʽ ʨʝʪʝʣʴʥʦʶ ʘʨʛʫʤʝʥʪʘʮʽʻʶ. ʉʧʽʣʴʥʘ ʨʦʙʦʪʘ ʩʪʠʤʫʣʶʻ ʪʚʦʨʯʽʩʪʴ ʽ 

ʟʘʦʭʦʯʫʻ ʯʣʝʥʽʚ ʛʨʫʧʠ ʤʠʩʣʠʪʠ ʥʝʩʪʘʥʜʘʨʪʥʦ. 

ɻʨʫʧʦʚʘ ʨʦʙʦʪʘ ʚ ʧʨʦʻʢʪʽ ʽʥʦʜʽ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʧʘʜʢʽʚ ʥʝʛʘʪʠʚʥʦʾ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ, ʱʦ, ʩʚʦʻʁ  ʯʝʨʛʦ ,ʁ ʩʧʨʠʷʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

[279]. ʂʦʥʢʫʨʝʥʮʽʷ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ, ʽ ʤʘʡʙʫʪʥʽ 

ʬʘʭʽʚʮʽ ʤʘʶʪʴ ʜʦ ʥʝʾ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ. ɸʚʪʦʨʩʴʢʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ, ʱʦ ʚ 

ʩʪʫʜʝʥʪʽʚ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʧʽʜ ʯʘʩ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ, ̫ʢʱʦ ʾʤ ʙʨʘʢʫʻ ʥʘʚʠʯʦʢ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʦʩʦʙʠʩʪʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʙʘʞʘʥʥʷ ʜʦʩʷʛʪʠ 

ʩʧʽʣʴʥʦʾ ʤʝʪʠ. ɯʥʦʜʽ ʤʦʞʥʘ ʙʫʣʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʩʠʪʫʘʮʽʶ, ʢʦʣʠ ʦʢʨʝʤʽ ʩʪʫʜʝʥʪʠ 

ʚʠʢʦʥʫʶʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʨʦʙʦʪʠ, ʘ ʽʥʰʽ ʧʨʦʩʪʦ ʦʯʽʢʫʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ. ʊʦʤʫ ʧʜ̔ 



265 

ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʻʢʪʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʚʥʝʩʦʢ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʛʨʫʧʠ, ʪʘʢ ʽ 

ʢʦʣʝʢʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʈʦʙʦʪʘ ʚ ʛʨʫʧʘʭ ʜʘʻ ʩʪʫʜʝʥʪʘʤ ʥʠʟʢʫ ʧʝʨʝʚʘʛ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ ʤʝʥʰʝ 

ʚʽʜʚʦʣʽʢʘʶʪʴʩʷ ʡ ʟʘʣʠʰʘʶʪʴʩʷ ʟʦʩʝʨʝʜʞʝʥʠʤʠ ʥʘ ʧʦʩʪʘʚʣʝʥʦʤʫ ʟʘʚʜʘʥʥʽ ʜʦʚʰʝ, 

ʥʽʞ ʪʽ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. ʉʪʫʜʝʥʪʠ ʤʘʶʪʴ ʙʽʣʴʰ ʧʦʟʠʪʠʚʥʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʝʤ, ʷʢʽ ʚʦʥʠ ʚʠʚʯʘʶʪʴ, ʧʨʘʮʶʶʯʠ ʨʘʟʦʤ, ʘ ʥʝ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ 

ʯʠ ʚ ʟʤʘʛʘʣʴʥʦʤʫ ʨʝʞʠʤʽ. ɺʦʥʠ ʙʽʣʴʰʝ ʧʨʘʛʥʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ, ʨʦʟʰʠʨʶʚʘʪʠ 

ʟʥʘʥʥʷ ʪʘ ʬʦʨʤʫʶʪʴ ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʝʜʤʝʪʘ ʪʘ ʚʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ɺʠʢʦʥʫʶʯʠ ʟʘʚʜʘʥʥʷ ʧʨʘʢʪʠʢʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʘʚʪʦʨʩʴʢʦʾ 

ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ, ʩʪʫʜʝʥʪʠ ʩʪʚʦʨʶʶʪʴ ʝʣʝʢʪʨʦʥʥʽ ʧʦʨʪʬʦʣʽʦ, ʷʢʽ 

ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʾʭ 

ʜʽʷʣʴʥʦʩʪʽ [317]. 

ʋ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʣʝʞʘʪʴ ʧʦʣʦʞʝʥʥʷ: 

¶ ʩʪʫʜʝʥʪʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʩʧʽʣʴʥʫ ʤʝʪʫ, ʱʦ ʻ ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ 

ʤʦʪʠʚʘʮʽʾ; 

¶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ ʟʘ ʜʦʩʷʛʥʝʥʥʷ ʦʜʥʦʛʨʫʧʥʠʢʽʚ ʽ ʚʩʽʻʾ 

ʛʨʫʧʠ; 

¶ ʫ ʨʘʟʽ ʫʩʧʽʭʫ ʦʜʥʦʛʦ ʚʩʽ ʩʪʘʶʪʴ ʧʝʨʝʤʦʞʮʷʤʠ; ʢʦʣʠ ʦʜʠʥ ʟʘʟʥʘʻ ʥʝʚʜʘʯʽ, ʫʩʽ 

ʧʨʦʛʨʘʶʪʴ; 

¶ ʫʩʧʽʰʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʦʪʨʝʙʫ ̒ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ ʪʘ ʧʽʜʪʨʠʤʢʠ; 

¶ ʢʦʤʘʥʜʥʘ ʨʦʙʦʪʘ ʧʦʪʨʝʙʫʻ ʨʦʟʚʠʪʢʫ ʚ ʩʪʫʜʝʥʪʽʚ ʜʦʚʽʨʠ, ʪʫʨʙʦʪʠ, 

ʜʦʙʨʦʟʠʯʣʠʚʦʩʪʽ ʚ ʩʪʦʩʫʥʢʘʭ. 

ʈʦʙʦʪʘ ʥʘʜ ʧʨʦʢ̒ʪʘʤʠ ʫ ʤʝʞʘʭ ʢʦʤʘʥʜ ʜʦʧʦʤʦʞʝ ʩʪʫʜʝʥʪʘʤ ʥʘʙʫʪʠ ʥʘʚʠʯʦʢ 

ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʟʦʢʨʝʤʘ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʣʶʜʴʤʠ, ʧʨʘʮʶʚʘʪʠ ʚ ʩʢʣʘʜʽ ʪʘ ʥʘ ʯʦʣʽ 

ʢʦʤʘʥʜʠ; ʯʽʪʢʦ ʬʦʨʤʫʣʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʝʙʝ ʪʘ ʩʚʦʾʭ ʪʦʚʘʨʠʰʽʚ, ʚʠʢʦʥʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ ʫ ʚʠʟʥʘʯʝʥʠʡ ʪʝʨʤʽʥ. ʎʽ ʚʤʽʥʥʷ ʟʥʘʜʦʙʣʷʪʴʩʷ ʾʤ ʧʽʜ ʯʘʩ ʧʦʜʘʣʴʰʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʟʠʪʠʚʥʦʾ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʯʣʝʥʠ ʢʦʤʘʥʜʠ ʨʦʟʚʠʚʘʶʪʴ 

ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʢʦʞʝʥ ʯʣʝʥ ʛʨʫʧʠ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʮʽ ʥʘʚʠʯʢʠ ʧʽʜ ʯʘʩ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ. ɿʦʩʝʨʝʜʞʝʥʽʩʪʴ ʥʘ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʥʷʭ, ʪʝʭʥʽʢʘʭ ʾʭ ʚʠʢʦʥʘʥʥʷ ʪʘ ʩʧʦʩʦʙʘʭ ʩʧʽʚʧʨʘʮʽ ʩʧʨʠʷʻ 

ʥʘʙʫʪʪʶ ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʟʘʻʤʦʜʽʾ. ʋ ʤʝʞʘʭ ʧʨʦ̒ʢʪʫ ʛʨʫʧʘ 

ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʝʨʝʛʣʷʜʘʻ ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʧʦʩʪʽʡʥʠʡ ʧʨʦʛʨʝʩ, ʧʦʢʨʘʱʫʶʯʠ ʷʢʽʩʪʴ ʩʚʦʻʾ ʨʦʙʦʪʠ, ʩʧʨʠʷʶʯʠ ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ 

ʥʘʚʠʯʦʢ ʩʧʽʚʧʨʘʮʽ ʪʘ ʫʩʧʽʰʥʦʤʫ ʜʦʩʷʛʥʝʥʥʶ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ. ɽʬʝʢʪʠʚʥʘ 

ʩʧʽʚʧʨʘʮʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ ʧʝʨʝʨʦʩʪʘʻ ʚ ʧʦʚʥʦʮʽʥʥʫ ʩʧʽʚʧʨʘʮʶ. ɯʩʥʫʻ 

ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʪʘʢʽ ʛʨʫʧʠ ʤʦʞʫʪʴ 

ʚʧʦʨʘʪʠʩʷ ʽʟ ʟʘʚʜʘʥʥʷʤʠ, ʷʢʽ ʥʝ ʧʽʜ ʩʠʣʫ ʦʢʨʝʤʠʤ ʫʯʘʩʥʠʢʘʤ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʢʦʤʘʥʜ ʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʧʝʜʘʛʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʪʘ 

ʧʨʠʡʦʤʠ: 

¶ ʧʘʨʪʥʝʨʩʪʚʦ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ; 

¶ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʚ ʛʨʫʧʽ; 

¶ ʥʝʦʜʥʦʨʽʜʥʝ ʛʨʫʧʫʚʘʥʥʷ; 

¶ ʢʦʤʙʽʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʘ ʚʟʘʻʤʦʦʮʽʥʶʚʘʥʥʷ; 

¶ ʢʦʥʪʨʦʣʴ ʚʠʢʣʘʜʘʯʝʤ ʟʘ ʨʦʙʦʪʦʶ ʩʪʫʜʝʥʪʽʚ; 

¶ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʟʘʚʜʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʚ ʛʨʫʧʽ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʙʫʪʠ ʣʽʜʝʨʦʤ; 

¶ ʦʙʦʚô̫ ʟʢʦʚʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦ̒ʢʪʦʤ ʫ ʤʝʞʘʭ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʘʤ 

ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʦʙʦʚô̫ ʟʢʠ, ʫʟʷʚʰʠ ʥʘ ʩʝʙʝ ʢʦʥʢʨʝʪʥʽ ʨʦʣʽ 

(ʪʘʙʣʠʮʷ 4.2.1).  

ʊʘʙʣʠʮʷ 4.2.1. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʨʦʣʽ ʯʣʝʥʽʚ ʛʨʫʧʠ 

ʋʤʦʚʥʘ ʥʘʟʚʘ 

ʨʦʣʽ 
ʇʝʨʝʣʽʢ ʧʦʚʥʦʚʘʞʝʥʴ ʪʘ ʦʙʦʚô̫ ʟʢʽʚ 

ʍʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʦʩʦʙʠʩʪʦʩʪʽ 

ʪʘ ʧʦʟʠʪʠʚʥʽ ʷʢʦʩʪʽ 

ʃʽʜʝʨ 
 

ɺʠʟʥʘʯʘʻ ʩʪʨʘʪʝʛʽʶ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʘʥʜʠ. 
ʋʤʽʻ ʚʠʷʚʠʪʠ ʩʠʣʴʥʽ ʽ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ 

ʢʦʤʘʥʜʠ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʡʙʽʣʴʰʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʢʦʞʥʦʛʦ 

ʫʯʘʩʥʠʢʘ. 

ɿʜʘʪʥʠʡ, ʫʧʝʚʥʝʥʠʡ ʫ ʩʦʙʽ, ʟ 

ʨʦʟʚʠʥʝʥʠʤ ʩʘʤʦʚʣʘʜʘʥʥʷʤ. 
ɿʜʘʪʥʠʡ ʩʪʘʚʠʪʠʩʷ ʜʦ ʚʩʽʭ 

ʧʨʦʧʦʟʠʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ 

ʦʙô̒ ʢʪʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʙʝʟ 

ʫʧʝʨʝʜʞʝʥʦʾ ʜʫʤʢʠ.  

ʈʦʟʚʠʥʫʪʝ ʧʨʘʛʥʝʥʥʷ ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ. 
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ʊʚʦʨʝʮʴ 
 
 

ɺʠʩʫʚʘʻ ʥʦʚʽ ʽʜʝʾ ʪʘ ʩʪʨʘʪʝʛʽʾ, ʧʨʠʜʽʣʷʶʯʠ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʛʦʣʦʚʥʠʤ ʧʨʦʙʣʝʤʘʤ. 
ʅʘʤʘʛʘʻʪʴʩʷ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚ ʢʦʤʘʥʜʽ 

ʥʝʩʪʘʥʜʘʨʪʥʽ ʪʘ ʰʫʢʘʪʠ ʥʦʚʽ ʚʠʨʽʰʝʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ. 

ɯʥʜʠʚʽʜʫʘʣʽʩʪ ʟ ʘʥʘʣʽʪʠʯʥʠʤ 

ʩʢʣʘʜʦʤ ʨʦʟʫʤʫ.  

ʈʦʟʚʠʥʝʥʽ ʽʥʪʝʣʝʢʪ ʽ ʫʷʚʘ, ʟʥʘʯʥʽ 

ʟʥʘʥʥʷ, ʦʙʜʘʨʦʚʘʥʽʩʪʴ. 

ʈʝʮʝʥʟʝʥʪ ɸʥʘʣʽʟʫʻ ʧʨʦʙʣʝʤʠ ʟ ʧʨʘʛʤʘʪʠʯʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ, ʦʮʽʥʶʻ ʽʜʝʾ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʪʘʢ, ʱʦʙ 

ʢʦʤʘʥʜʘ ʤʦʛʣʘ ʧʨʠʡʥʷʪʠ ʟʙʘʣʘʥʩʦʚʘʥʽ 

ʨʽʰʝʥʥʷ. 

ʊʦʣʝʨʘʥʪʥʽʩʪʴ, ʤʘʣʘ ʝʤʦʮʽʡʥʽʩʪʴ, 

ʦʙʘʯʥʽʩʪʴ, ʨʦʟʩʫʜʣʠʚʽʩʪʴ. 

ɿʜʦʨʦʚʠʡ ʨʦʟʫʤ, ʧʨʘʢʪʠʯʥʽʩʪʴ, 

ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ. 

ɺʧʨʦʚʘʜʞʫʚʘʯ 
 

ʈʝʘʣʽʟʫʻ ʽʜʝʾ ʚ ʥʘ ʧʨʘʢʪʠʮʽ. 
ʈʝʘʣʴʥʦ ʦʮʽʥʶʻ ʧʦʪʝʥʮʽʘʣ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʞʥʦʾ ʽʜʝʾ. 

ʈʝʘʣʽʩʪ, ʜʦʙʨʝ ʦʙʽʟʥʘʥʠʡ ʟ 

ʧʨʘʢʪʠʯʥʦʶ ʩʪʦʨʦʥʦʶ ʨʦʙʦʪʠ. 
ɼʠʩʮʠʧʣʽʥʦʚʘʥʽʩʪʴ, ʩʠʩʪʝʤʥʽʩʪʴ, 

ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ, 

ɺʝʨʠʬʽʢʘʪʦʨ 
 

ʇ̔ ʜʪʨʠʤʫʻ ʚ ʢʦʤʘʥʜʽ ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ ʫ 

ʜʦʩʷʛʥʝʥʥʽ ʤʝʪʠ, 
ʅʘʤʘʛʘʻʪʴʩʷ ʧʦʟʙʘʚʠʪʠ ʢʦʤʘʥʜʫ ʚʽʜ 

ʧʦʤʠʣʦʢ, ʧʦʚô̫ ʟʘʥʠʭ ʷʢ ʟ ʜʽʷʣʴʥʽʩʪʶ, ʪʘʢ ʽ 

ʟ ʙʝʟʜʽʷʣʴʥʽʩʪʶ. 

ʩʪʘʨʘʥʥʽʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ʫ 

ʨʦʙʦʪʽ. 
ɿʜʘʪʥʽʩʪʴ ʜʦʚʦʜʠʪʠ ʩʧʨʘʚʫ ʜʦ 

ʨʝʟʫʣʴʪʘʪʫ, ʧʝʜʘʥʪʠʯʥʽʩʪʴ, 

ʚʠʤʦʛʣʠʚʽʩʪʴ. 
ʌʘʩʠʣʽʪʘʪʦʨ  ʉʪʚʦʨʶʻ ʟʣʘʛʦʜʞʝʥʽʩʪʴ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ. 

ʇ̔ ʜʪʨʠʤʫʻ ʩʠʣʫ ʜʫʭʫ ʚ ʫʯʘʩʥʠʢʘʭ ʧʨʦʻʢʪʫ, 

ʥʘʜʘʻ ʾʤ ʜʦʧʦʤʦʛʫ ʫ ʚʘʞʢʠʭ ʩʠʪʫʘʮʽʷʭ, 

ʥʘʤʘʛʘʻʪʴʩʷ ʧʦʣʽʧʰʠʪʠ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ 

ʤʽʞ ʥʠʤʠ ʽ ʟʘʛʘʣʦʤ ʩʧʨʠʷʻ ʧʽʜʥʷʪʪʶ 

ʢʦʤʘʥʜʥʦʛʦ ʥʘʩʪʨʦʶ. 

ɼʦʙʨʠʡ, ʯʫʪʣʠʚʠʡ, ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʥʘ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʣʶʜʴʤʠ. 
ɿ ʛʦʪʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʥʘ 

ʧʦʪʨʝʙʠ ʣʶʜʝʡ ʽ ʚʠʤʦʛʠ ʩʠʪʫʘʮʽʾ, 

ʩʪʚʦʨʶʻ ʘʪʤʦʩʬʝʨʫ ʜʨʫʞʥʦʾ 

ʨʦʙʦʪʠ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʨʦʣʽ ʻ ʚʽʜʥʦʩʥʠʤʠ. ʊʦʤʫ ʚ ʧʨʦʮʝʩʽ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʫʯʘʩʥʠʢʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʬʫʥʢʮʽʾ. ʇʨʦʪʝ ʚʦʥʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʯʣʝʥʘʤ ʛʨʫʧ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʪʝʭʥʽʯʥʠʭ  ̔ʩʦʮʽʘʣʴʥʠʭ ʩʢʣʘʜʥʠʢʘʭ 

ʜʽʷʣʴʥʦʩʪʽ. ʅʘʚʝʜʝʤʦ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ: 

¶ ʝʣʝʤʝʥʪʠ, ʧʦʚô̫ ʟʘʥʽ ʟʽ ʟʤʽʩʪʦʤ ʟʘʚʜʘʥ,ɹ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʨʦʙʦʪʠ ʤʽʞ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʠ (ʥʘʧʨʠʢʣʘʜ, ʪʚʦʨʝʮʴ ʚʠʩʫʚʘʻ ʥʦʚʽ 

ʽʜʝʾ ʪʘ ʩʪʨʘʪʝʛʽʾ, ʚʧʨʦʚʘʜʞʫʚʘʯ ʦʮʽʥʶʻ ʧʦʢʘʟʥʠʢʠ çʟʘè ʽ çʧʨʦʪʠè ʧʝʚʥʦʛʦ 

ʩʧʦʩʦʙʠ, ʚʝʨʠʬʽʢʘʪʦʨ ʧʨʘʛʥʝ ʫʩʫʥʫʪʠ ʧʦʤʠʣʢʠ); 

¶ ʩʦʮʽʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʜʦʧʦʤʘʛʘʶʪʴ ʯʣʝʥʘʤ ʢʦʤʘʥʜʠ ʙʫʜʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ 

ʨʦʙʦʯʽ ʩʪʦʩʫʥʢʠ (ʧʨʦʤʦʫʪʝʨ ʢʝʨʫʻ ʩʧʽʚʧʨʘʮʝʶ ʯʣʝʥʽʚ ʛʨʫʧʠ, ʣʽʜʝʨ ʢʝʨʫʻ 

ʰʣʷʭʦʤ ʜʦʩʷʛʥʝʥʥʷ ʛʨʫʧʦʶ ʫʩʧʽʭʫ, ʬʘʩʠʣʽʪʘʪʦʨ ʢʦʦʨʜʠʥʫʻ ʨʦʙʦʪʫ ʪʘ 

ʧʽʜʪʨʠʤʫʻ ʤʦʨʘʣʴʥʠʡ ʜʫʭ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ). 

ɼʣʷ ʨʦʟʚʠʪʢʫ ʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʘʭʦʚʠʢ ʢʦʤʧʪʝʥʪʥʦʩʪʝʡ ʫ ʧʨʦʮʝʩʽ 

ʧʨʦʭʦʜʞʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ ʜʦʮʽʣʴʥʠʤ ʻ ʨʦʟʛʦʨʪʘʥʥ̫  ̫ʢ ʩʢʣʘʜʥʠʢʘ 

ʍʆʉʅ ʭʤʘʨʥʦ ʾʣʘʙʦʨʘʪʦʨʽ ʾCL-PRACT. ʇʝʨʝʜʦʚʩʽʤ ʜʦ ʥʝʾ ʤʘʶʪʴ ʚʭʦʜʠʪʠ ʩʝʨʚʽʩʠ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. ɿ ʤʝʪʦʶ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 
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ʨʦʟʫʤʽʥʴ ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ, ʟʦʢʨʝʤʘ ʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʤʠ ʥʘʤʘʛʘʣʠʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʠʚʯʝʥʥʷ ʭʦʯʘ ʙ ʜʚʦʭ ʘʥʘʣʦʛʽʯʥʠʭ ʧʣʘʪʬʦʨʤ ʯʠ 

ʩʠʩʪʝʤ. ʋ ʚʠʧʘʜʢʫ ʢʫʨʩʫ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʮʝ ʙʫʣʠ ʆʉ Windows ʪʘ Linux. 

ʗʢ ʥʘʩʣʽʜʦʢ, ʫ ʧʨʦʮʝʩʽ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʩʝʨʚʽʩʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʧʣʘʪʬʦʨʤʠ Microsoft 365. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʾʾ 

ʤʦʞʣʠʚʦʩʪʽ, ʩʪʫʜʝʥʪʠ ʟʜʽʡʩʥʶʚʘʣʠ: 

¶ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʠʪʘʥʴ ʫ ʤʝʞʘʭ ʚʽʜʢʨʠʪʠʭ  ̔ʟʘʢʨʠʪʠʭ ʛʨʫʧ; 

¶ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʢʦʦʨʜʠʥʫʚʘʥʥʷ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ; 

¶ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʬʦʨʤʽ ʮʠʬʨʦʚʦʛʦ 

ʧʦʨʪʬʦʣʽʦ (ʩʭʝʤʠ, ʟʚʽʪʠ, ʙʨʦʰʫʨʠ, ʣʠʩʪʽʚʢʠ, ʽʥʬʦʛʨʘʬʽʢʫ); 

¶ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʬʘʡʣʽʚ; 

¶ ʧʫʙʣʽʢʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʝʦʨʦʣʠʢʽʚ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʨʦʮʝʜʫʨʠ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ; 

¶ ʥʘʜʘʥʥʷ ʚʽʜʛʫʢʽʚ. 

ʈʦʙʦʪʘ ʥʘʜ ʪʝʤʦʶ ʧʨʦʻʢʪʫ ʚʠʤʘʛʘʻ ʫʪʚʦʨʝʥʥʷ ʢʦʤʘʥʜ ʫ ʩʢʣʘʜʽ ʯʦʪʠʨʴʦʭ 

ʩʪʫʜʝʥʪʽʚ, ʦʙʛʦʚʦʨʝʥʥʷ ʟʘʚʜʘʥʴ ʧʨʘʢʪʠʢʠ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʤʦʞʣʠʚʠʭ 

ʰʣʷʭ̔ʚ ʾ ʭ ʨʦʟʚô̫ ʟʘʥʥʷ. ʅʘʜʘʣʽ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟʜʽʡʩʥʠʪʠ ʨʦʟʧʦʜʽʣ ʨʦʣʝʡ ʤʽʞ 

ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʢʦʤʘʥʜʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʥʠʭ. 

ʑʦʜʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʪʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʭʤʘʨʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ CL-PRACT, ʩʪʫʜʝʥʪʠ ʚʠʨʽʰʫʚʘʣʠ ʨʝʘʣʴʥʽ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʟ 

ʷʢʠʤʠ ʟʘʟʚʠʯʘʡ ʩʪʠʢʘʶʪʴʩʷ ɯʊ-ʬʘʭʽʚʮʽ: 

¶ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʜʘʣʝʥʠʭ ʜʘʥʠʭ; 

¶ ʤʽʛʨʘʮʽʾ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʽʥʰʽ ʘʧʘʨʘʪʥʽ ʧʣʘʪʬʦʨʤʠ; 

¶ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ  ̔ʨʝʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ; 

¶ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʽʩʣʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ 

ʪʠʧʫ BDOS; 

¶ ʚʠʜʘʣʝʥʥʷ ʚʽʨʫʩʽʚ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ɺʄ ʫ ʭʤʘʨʥʽʡ ʧʣʘʪʬʦʨʤʽ 

Apache Cloudstack ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ 5 ʰʘʙʣʦʥʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʢʦʞʥʽʡ ʟ ̔
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ʟʛʘʜʘʥʠʭ ʚʠʱʝ ʧʨʦʙʣʝʤ. ʂʦʞʝʥ ʩʪʫʜʝʥʪ ʤʽʛ ʨʦʟʛʦʨʥʫʪʠ ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʷʢʽ ʤʽʩʪʠʣʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʤʠʣʢʠ. ʗʢʱʦ ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʚʘʣʠ 

ʟʘʚʜʘʥʥʷ ʥʝʧʨʘʚʠʣʴʥʦ, ʪʦ ʚʦʥʠ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʝʨʥʫʪʠ ʩʚʦʶ ʚʽʨʪʫʘʣʴʥʫ 

ʤʘʰʠʥʫ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ. 

ʅʘ ʧʝʨʰʦʤʫ (ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ) ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʦʙʫʚʘʯʘʤ 

ʧʨʦʧʦʥʫʚʘʣʠʩʴ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɸʚʪʦʨʠʟʘʮʽʷ ʪʘ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʝʨʚʽʩʘʤʠ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ Microsoft 365. 

2. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʦʥʷʪʪʷʤ çʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾè ʫ ʧʦʩʽʙʥʠʢʘʭ ʧʨʦʚʽʜʥʠʭ 

ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ (ʨʝʩʫʨʩʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʥʘ ʩʝʨʚʽʩʽ 

OneDrive). 

3. ʇʝʨʝʛʣʜ̫ ʚʣʘʩʥʦ ʾ ʧʦʰʪʦʚʦ ʾ ʩʢʨʠʥʴʢʠ. ʆʟʥʘʡʦʤʪʝʩʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʧʦʰʪʦʚʦʛʦ ʩʝʨʚʽʩʫ Outlook. ɿʘʚʜʷʢʠ ʡʦʛʦ ʽʥʪʝʛʨʘʮʽʾ ʟ ʩʝʨʚʽʩʦʤ Gmail ʩʪʫʜʝʥʪʠ 

ʧʦʙʘʯʘʪʴ ʢʦʧʽʾ ʚʩʽʭ ʚʭ̔ ʜʥʠʭ ʣʠʩʪʽʚ. 

4. ʉʪʚʦʨʝʥʥʷ ʢʦʤʘʥʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ Teams, ʜʦʣʫʯʝʥʥʷ ʜʦ ʥʝʾ ʚʠʢʣʘʜʘʯʘ. 

ʉʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʾʭ ʽʥʪʝʛʨʘʮʽʷ ʟ ʢʘʣʝʥʜʘʨʝʤ ʢʦʤʘʥʜʠ. 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ Excel ʨʦʟʨʦʙʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʧʨʦʙʣʝʤ. ɺʽʥ ʤʘʻ ʤʽʩʪʠʪʠ ʯʘʩʫ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʚʩʽ ʝʪʘʧʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

6. ʉʪʚʦʨʝʥʥʷ ʢʘʣʝʥʜʘʨ ̫ ʛʨʫʧʠ ʟ̔ ʟʘʥʝʩʝʥʥʷʤ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʥʘʛʘʜʫʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʛʘʜʫʚʘʥ ɹʧʨʦ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ. 

7. ʉʪʚʦʨʝʥʥʷ ʥʘ ʜʠʩʢʫ OneDrive ʧʘʧʦʢ ʜʣʷ ʛʨʫʧʦʚʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʮʠʬʨʦʚʠʭ ʧʦʨʪʬʦʣʽʦ; ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʽʚ ʫʯʘʩʥʠʢʘʤ ʧʨʠʚʘʪʥʦʾ ʛʨʫʧʠ ʪʘ 

ʚʠʢʣʘʜʘʯʝʚʽ. 

ʅʘ ʧʦʰʫʢʦʚʦʤʫ ʝʪʘʧʽ ʧʨʦʻʢʪʫ ʩʪʫʜʝʥʪʠ ʟʜʽʡʩʥʶʶʪʴ ʧʦʰʫʢ ̔ ʥʬʦʨʤʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʨʘʥʠʭ ʚ ʢʦʤʘʥʜʽ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʥʘʡʜʝʥʽ ʜʘʥʽ ʤʘʶʪʴ 

ʚʽʜʦʙʨʘʞʘʪʠ ʷʢ ʜʫʤʢʫ ʥʘʫʢʦʚʮʽʚ, ʪʘʢ ʽ ʙʘʯʝʥʥʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʬʘʭʽʚʮʷʤʠ 

ʫ ʛʘʣʫʟʽ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ. ɼʣʷ ʮʴʦʛʦ ʟʜʦʙʫʚʘʯʽ ʢʨʠʪʠʯʥʦ ʘʥʘʣʽʟʫʶʪʴ ʪʘ ʦʮʽʥʶʶʪʴ 

ʨʝʩʫʨʩʠ ʥʘʫʢʦʚʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ (ʬʦʨʫʤʠ, ʙʣʦʛʠ, ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ Word Online ʚʦʥʠ ʨʝʜʘʛʫʶʪʴ ʩʧʽʣʴʥʫ ʪʘʙʣʠʮʶ 

ʧʦʩʠʣʘʥʴ ʥʘ ʨʝʩʫʨʩʠ ʤʝʨʝʞʽ ̔ ʥʪʝʨʥʝʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʫ 
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ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʥʘʡʜʝʥʽ ʤʘʪʝʨʽʘʣʠ, ʫ ʜʦʜʘʪʢʫ Word Online 

ʟʜʦʙʫʚʘʯʽ ʩʪʚʦʨʶʶʪʴ ʜʦʢʫʤʝʥʪ çReferatè, ʷʢʠʡ ʤʽʩʪʠʪ ɹʦʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ 

ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʫ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʰʣʷʭʠ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ. 

ʅʘ ʧʨʘʢʪʠʯʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʜʝʥʪʠ ʘʥʘʣʽʟʫʶʪʴ ʟʥʘʡʜʝʥʽ ʰʣʷʭʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤ. ɺʦʥʠ ʦʙʠʨʘʶʪʴ ʥʘʡʢʨʘʱʠʡ ʰʣʷʭ ʪʘ 

ʫʪʦʯʥʶʶʪʴ ʘʣʛʦʨʠʪʤ ʧʨʘʢʪʠʯʥʦʛʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʫ ʩʪʚʦʨʝʥʦʤʫ ʜʦʢʫʤʝʥʪʽ 

Excel Online. ʅʘʜʘʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʪʽʣʝʥʥʷ ʨʽʰʝʥʴ ʥʘ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʘʭ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʭʤʘʨʠ. ɼʣ ̫ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʭʤʘʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʟʽ ʩʧʽʣʴʥʠʤ ʜʦʩʪʫʧ ʜʣʷ ʢʽʣʴʢʦʭ ʩʪʫʜʝʥʪʽʚ 

ʢʦʤʘʥʜʠ. ʇʣʘʪʬʦʨʤʘ Apache Cloudstack ʜʣʷ ʮʴʦʛʦ ʧʨʦʧʦʥʫʻ ʪʘʢ ʟʚʘʥʽ ʧʨʦʻʢʪʠ. ʋ 

ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ Proxmox VE ʚʘʨʪʦ ʥʘʜʘʪʠ ʜʦʩʪʫʧ ʢʽʣʴʢʦʤ 

ʟʜʦʙʫʚʘʯʘʤ, ʷʢ ʮʝ ʙʫʣʦ ʦʧʠʩʘʥʦ ʚ ʧʘʨʘʛʨʘʬʽ 2.5. 

ʋ ʧʨʦʮʝʩʽ pʦʟʚô̫ʟʘʥʥʷ ʢʦʞʥʦ ʾʧʨʦʙʣʝʤʥʦ ʾʩʠʪʫʘʮʽʾ ʜʦʮʽʣʴʥʦ ʤʦʪʠʚʫʚʘʪʠ 

ʩʪʫʜʝʥʪʽʚ ʬ̔ ʢʩʫʚʘʪʠ ʚʘʞʣʠʚʽ ʤʦʤʝʥʪʠ ʨʦʙʦʪʠ ʟʘʩʦʙʘʤʠ ʬʦʪʦ ʪʘ ʚʽʜʝʦ. ɺʠʢʣʘʜʘʯ 

ʧʨʦʧʦʥʫʻ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʪʫʜʝʥʪʘʤ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʨʝʮʝʥʟʝʥʪʘ ʪʘ 

ʚʝʨʠʬʽʢʘʪʦʨʘ, ʢʨʠʪʠʯʥʦ ʦʮʽʥʠʪʠ ʟʥʘʡʜʝʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʈʝʬʣʝʢʩʽʶ ʚʣʘʩʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʟʘʩʦʙʘʤʠ ʙʣʦʛʽʚ, ʥʘʧʨʠʢʣʘʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ 

Blogger. ɺʦʥʠ ʢʦʨʦʪʢʦ ʟʘʥʦʪʦʚʫʶʪʴ ʦʩʥʦʚʥʽ ʧʦʜʽʾ ʢʦʞʥʦʛʦ ʜʥʷ ʧʨʘʢʪʠʢʠ ʪʘ 

ʚʨʘʞʝʥʥʷ ʚʽʜ ʥʴʦʛʦ. 

ʅʘ ʝʪʘʧʽ ʚʪʽʣʝʥʥʷ ʨʽʰʝʥʴ ʩʪʫʜʝʥʪʠ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ ʧʨʘʢʪʠʮʽ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʦʙʨʘʥʦʛʦ ʥʠʤʠ ʘʣʛʦʨʠʪʤʫ ʪʘ ʫʩʫʚʘʶʪʴ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ, ʟʤʦʜʝʣʴʦʚʘʥʽ ʥʘ ʾʭʥʽʭ 

ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʘʭ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʆʉ 

ʟʘʩʦʙʘʤʠ ʩʝʨʚʽʩʫ Excel Online ʩʪʚʦʨʶʶʪʴ ʧʦʨʽʚʥʷʣʴʥʫ ʪʘʙʣʠʮʶ ʧʘʨʘʤʝʪʨʽʚ 

ʰʚʠʜʢʦʜʽʾ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ɺʄ ʜʦ ʪʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʟʘʭʦʜʽʚ. ɼʣʷ ʮʴʦʛʦ ʾʤ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʩʠʥʪʝʪʠʯʥʽ ʪʝʩʪʠ ʪʘ ʨʝʘʣʴʥʽ ʟʘʜʘʯʽ ʟ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʦʙʽʪ ʟ ʢʫʨʩʫ çɸʨʭʽʪʝʢʪʫʨʘ ʢʦʤʧôʁ ʪʝʨʽʚè. ɺʽʜʧʦʚʽʜʥʽ ʟʘʩʦʙʠ ʪʘʢʦʞ ʜʦʣʫʯʝʥʦ ʜʦ 

ʰʘʙʣʦʥʽʚ ɺʄ ʫ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʭʤʘʨʽ. 

ʅʘ ʝʪʘʧʽ ʘʥʘʣʽʟʫ ʫʯʘʩʥʠʢʠ ʧʨʦʻʢʪʫ (ʧʝʨʰʦʯʝʨʛʦʚʦ ʚʝʨʠʬʽʢʘʪʦʨ) ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʨʝʘʣʴʥʠʤ ʜʽʷʤ. ʅʘ ʮʽʡ 

ʦʩʥʦʚʽ ʚʦʥʠ ʨʦʟʨʦʙʣʷʶʪʴ ʥʦʚʠʡ (ʫʪʦʯʥʝʥʠʡ) ʚʘʨʽʘʥʪ ʘʣʛʦʨʠʪʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
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ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ. ʋ ʨʝʬʝʨʘʪʽ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʩʝʨʚʽʩʫ 

Word-online, ʟʜʦʙʫʚʘʯʘʤʠ ʩʪʠʩʣʦ ʦʧʠʩʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʠʭ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʥʘ 

ʧʨʘʢʪʠʮʽ. ʈʝʬʝʨʘʪ ʤʘʻ ʤʽʩʪʠʪʠ ʤʘʪʝʨʽʘʣʠ (ʪʝʢʩʪ, ʨʠʩʫʥʢʠ, ʪʘʙʣʠʮʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʜʽʘʛʨʘʤʠ, ʢʘʨʪʠ ʟʥʘʥʴ, ʬʦʪʦ ʪʦʱʦ) ʪʘ ʧʦʚʥʽʩʪʶ ʨʦʟʢʨʠʚʘʪʠ ʦʙʨʘʥʠʡ ʯʣʝʥʦʤ 

ʢʦʤʘʥʜʠ ʥʘʧʨʷʤ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʜʘʣʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʝʨʩʽʶ MS Word ʜʣʷ 

ʢʦʤʧôʁ ʪʝʨʘ, ʫʯʘʩʥʠʢʠ ʧʨʦʻʢʪʫ ʩʪʨʫʢʪʫʨʫʶʪʴ ʪʝʢʩʪ ʨʝʬʝʨʘʪʫ (ʟʤʽʩʪ, ʦʩʥʦʚʥʠʡ 

ʪʝʢʩʪ (ʨʦʟʜʽʣʠ, ʧʫʥʢʪʠ), ʩʭʝʤʠ, ʨʠʩʫʥʢʠ, ʚʠʩʥʦʚʢʠ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, 

ʘʥʦʪʘʮʽʷ, ʢʣʶʯʦʚʽ ʩʣʦʚʘ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʾʤ ʚʠʤʦʛ ʥʘʧʠʩʘʥʥʷ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ. ʈʝʬʝʨʘʪ ʤʘʻ ʤʽʩʪʠʪʠ ʢʽʣʴʢʘ ʨʦʟʜʽʣʽʚ, ʫ 

ʷʢʠʭ ʧʦʜʘʶʪɹʩʷ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʥʘʧʨʷʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ 

ʧʨʘʢʪʠʯʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʪʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʦʾ 

ʩʠʪʫʘʮʽʾ. ɺ ʦʢʨʝʤʦʤʫ ʨʦʟʜʽʣʽ ʩʪʫʜʝʥʪʘʤ ʚʘʨʪʦ ʧʨʦʧʦʥʫʚʘʪʠ ʦʧʠʩʘʪʠ ʪʨʫʜʥʦʱʽ, ʟ 

ʷʢʠʤʠ ʾʤ ʜʦʚʝʣʦʩʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʚʠʢʦʥʘʪʠ ʢʦʨʦʪʢʠʡ ʘʥʘʣʽʟ ʰʣʷʭ̔ʚ ʨʦʟʚô̫ ʟʘʥʥʷ 

ʧʨʦʙʣʝʤʠ, ʚʠʟʥʘʯʠʪʠ, ̫ ʢʝ ʟ ʨʽʰʝʥʴ ʧʨʠʚʝʣʦ ʜʦ ʫʩʧʽʭʫ, ʥʘʜʘʪʠ ʢʦʥʢʨʝʪʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ). ɸʣʛʦʨʠʪʤ ʬʦʨʤʘʪʫʚʘʥʥʷ ʙʘʛʘʪʦʩʪʦʨʽʥʢʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ 

ʨʦʟʤʽʱʝʥʦ ʫ ʬʘʡʣʘʭ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʢʦʤʘʥʜʠ ʩʝʨʚʽʩʫ Teams ʭʤʘʨʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ CL-PRACT. ʌʫʥʢʮʽʶ ʨʝʮʝʥʟʝʥʪʘ ʚʠʢʦʥʫʶʪʴ ʫʩʽ ʫʯʘʩʥʠʢʠ ʢʦʤʘʥʜʠ. 

ɼʣʷ ʮʴʦʛʦ ʩʪʫʜʝʥʪʠ ʨʦʟʤʽʱʫʶʪʴ ʚʣʘʩʥʽ ʨʝʬʝʨʘʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʭʦʚʠʱʽ ʩʝʨʚʽʩʫ 

Teams ʘʙʦ ʥʘʜʘʶʪʴ ʢʦʣʝʟʽ ʜʦʩʪʫʧ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʫ. ʈʝʮʝʥʟʫʚʘʥʥʷ 

ʩʪʦʩʫʻʪʴʩʷ ̫ ʢ ʟʤʽʩʪʫ, ʪʘʢ ʽ ʦʬʦʨʤʣʝʥʥʷ ʨʝʬʝʨʘʪʫ. ɿʜʦʙʫʚʘʯʽ ʥʘʜʘʁʪʴ ʧʨʦʧʦʟʠʮʽʾ 

ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʨʝʮʝʥʟʦʚʘʥʦʾ ʨʦʙʦʪʠ ʫ ʚʠʛʣʷʜʽ ʢʦʤʝʥʪʘʨʽʚ ʪʘ ʧʨʠʤʽʪʦʢ. 

ʅʘ ʦʩʥʦʚʽ ʟʥʘʡʜʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʜʝʥʪʠ ʨʦʟʨʦʙʣʷʶʪʴ 

ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʫ ʙʨʦʰʫʨʫ, ʜʝ ʧʨʦʩʪʦʶ ʪʘ ʜʦʩʪʫʧʥʦʶ ʤʦʚʦʶ ʚʠʢʣʘʜʘʶʪʴ ʫʩʽ 

ʘʩʧʝʢʪʠ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ (ʦʧʠʩ ʧʨʦʙʣʝʤʠ, ʩʠʤʧʪʦʤʠ, ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ, 

ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʧʦʨʘʜʠ). 

ʅʘ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʝʟʝʥʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫ ʤʝʪʦʜʠʢʘ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʘʢʠʭ ʜʽʡ: 

1. ʂʦʤʝʥʪʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʙʣʦʛʘʭ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʽʥʰʠʭ ʛʨʫʧ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʫ ʞ ʧʨʦʙʣʝʤʫ. 

2. ʉʪʚʦʨʝʥʥʷ ʚʽʜʝʦʨʦʣʠʢʘ. 
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3. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ YouTube ʪʘ Prezi Video ɦ ʦʜʦ 

ʨʝʜʘʛʫʚʘʥʥʷ ʚʽʜʝʦ. ʂʦʨʦʪʢʠʡ ʚʽʜʝʦʨʦʣʠʢ ʥʘ ʪʝʤʫ çʄʦʷ ʧʝʨʰʘ ʢʦʤʧôʁ ʪʝʨʥʘ 

ʧʨʘʢʪʠʢʘè ʤʘʻ ʤʽʩʪʠʪʠ ʥʘʟʚʫ ʢʣʽʧʫ, ʬʦʪʦ ʟ ʧʨʘʢʪʠʢʠ, ʧʽʜʧʠʩʠ ʜʦ ʬʦʪʦ, 

ʥʘʢʣʘʜʝʥʽ ʝʬʝʢʪʠ ʜʦ ʬʦʪʦ ʪʘ ʧʝʨʝʭʦʜʫ, ʟʚʫʢʦʚʠʡ ʩʫʧʨʦʚʽʜ, ʬʨʘʛʤʝʥʪ ʚʽʜʝʦ, 

ʪʠʪʨʠ.  

4. ʆʙʛʦʚʦʨʝʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʩʮʝʥʘʨʽʶ ʧʫʙʣʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʦʻʢʪʫ (ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʤʠ, ʧʨʦʙʣʝʤʫ ʧʨʦʻʢʪʫ ʽ ʰʣʷʭʠ ʾʾ ʚʠʨʽʰʝʥʥʷ, ʷʢʽ ʩʣʽʜ ʜʦʥʝʩʪʠ ʜʦ ʩʣʫʭʘʯʽʚ ʫ 

ʧʨʦʮʝʩʽ ʧʫʙʣʽʯʥʦʛʦ ʚʠʩʪʫʧʫ, ʟʦʢʨʝʤʘ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʩʣʽʜ ʧʦʜʘʪʠ ʘʫʜʠʪʦʨʽʾ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʢʦʤʘʥʜʠ ʥʘʜ ʧʨʦʢ̒ʪʦʤ (ʧʦʣʽʛʨʘʬʽʯʥʘ ʧʨʦʜʫʢʮʽʷ, 

ʬʦʪʦʚʠʩʪʘʚʢʘ, ʩʣʘʡʜ-ʰʦʫ, ʬʽʣʴʤ ʪʦʱʦ). 

5. ʉʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽ ʾʚʠʩʪʫʧʫ ʢʦʤʘʥʜʠ ʥʘ ʧʫʙʣʽʯʥʦʤʫ ʟʘʭʠʩʪʽ. ɼʣʷ ʮʴʦʛʦ 

ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ PowerPoint Online ʘʙʦ 

Sway, ʘ ʪʘʢʦʞ ʘʙʦ ʇʨʝʟʝʥʪʘʮʽ ʾGoogle. 

6. ʇʽʜʛʦʪʦʚʢʘ ʟʚʽʪʫ ʟ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ. ʋ Word Online ʢʦʞʝʥ ʫʯʘʩʥʠʢ 

ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ ʩʪʚʦʨʁ  ̒ʜʦʢʫʤʝʥʪ, ʫ ʷʢʦʤʫ ʚʽʜʦʙʨʘʞʝʥʦ ʧʦʩʪʘʚʣʝʥʽ 

ʮʽʣʽ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ; ʩʫʪʴ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ  ̔ʤʝʪʦʜʠ ʾʭ ʚʠʨʽʰʝʥʥʷ: 

¶ ʟʘʩʦʙʠ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤ; 

¶ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʟ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʟʘʟʥʘʯʝʥʥʷʤ URL-ʘʜʨʝʩ ʚʣʘʩʥʠʭ 

ʨʝʩʫʨʩʽʚ (ʙʣʦʛʫ, ʘʣʴʙʦʤʽʚ, ʦʥʣʘʡʥ-ʜʦʢʫʤʝʥʪʽʚ, YouTube-ʚʽʜʝʦ ʪʦʱʦ ); 

¶ ʩʬʦʨʤʦʚʘʥʽ ʘʙʦ ʚʜʦʩʢʦʥʘʣʝʥʽ ʥʘʚʠʯʢʠ ʟ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ; 

¶ ʚʨʘʞʝʥʥʷ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʚʽʜ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʻ ʧʨʝʟʝʥʪʫʚʘʥʥʷ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʫʯʘʩʥʠʢʠ ʧʫʙʣʽʢʫʶʪʴ ʚʣʘʩʥʽ ʤʘʪʝʨʽʘʣʠ ʧʨʘʢʪʠʢʠ (ʨʝʬʝʨʘʪ, ʙʨʦʰʫʨʫ, 

ʙʫʢʣʝʪ, ʢʦʣʘʞ, ʽʥʬʦʛʨʘʬʽʢʫ ʪʘ ʧʨʝʟʝʥʪʘʮʽʶ) ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʙʽʙʣʽʦʪʝʮʽ ʬʘʢʫʣʴʪʝʪʫ, 

ʟʘʚʝʨʰʫʶʪʴ ʦʬʦʨʤʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʦʨʪʬʦʣʽʦ.  

ʂʝʨʽʚʥʠʢʘʤ ʧʨʘʢʪʠʢʠ ʩʣʽʜ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʠʩʪʫʧ ʢʦʤʘʥʜ ʽ ʧʨʦʚʝʩʪʠ ʧʫʙʣʽʯʥʠʡ 

ʟʘʭʠʩʪ ʧʨʦʻʢʪʫ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʟʘʭʠʩʪʫ ʚʘʨʪʦ ʟʘʦʭʦʯʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʙʨʘʪʠ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʦʙʛʦʚʦʨʝʥʥʽ ʧʨʦʢ̒ʪʽʚ ʽʥʰʠʭ ʢʦʤʘʥʜ. 
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4.2.3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʟʘ ʤʝʪʦʜʠʢʦʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ 

ʈʦʟʚʠʪʦʢ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʤʽʪʥʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʮʽʣʽ, ʪʘʢ ʽ ʥʘ ʟʤʽʩʪ 

ʦʩʚʽʪʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʜʦʩʣʽʜʥʠʢʠ ʧʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʶʪʴ ʧʦʰʫʢ ʥʦʚʠʭ ̔ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʥʘʛʘʣʴʥʠʭ ʟʘʚʜʘʥʴ 

ʩʴʦʛʦʜʝʥʥʷ ʻ ʛʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʧʝʨʝʚʘʛ ʦʬʣʘʡʥ- ʪʘ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ. ʋ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʦʣʴ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ 

ʧʦʣʷʛʘʻ ʚ ʩʠʩʪʝʤʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʽʷʣʴʥʽʩʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʘʢʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ 

ʧʦʻʜʥʘʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʩʧʽʚʧʨʘʮʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɿʦʢʨʝʤʘ, 

ʫʢʨʘʾʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʆ. ʇʽʥʯʫʢ, ʉ. ʃʠʪʚʠʥʦʚʘ ʪʘ ʆ. ɹʫʨʦʚ ʜʦʭʦʜʷʪʴ ʚʠʩʥʦʚʢʫ, 

ʱʦ ʝʬʝʢʪʠʚʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʙʫʪʠ ʽʤʝʨʩʠʚʥʠʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʣʷ 

ʩʪʫʜʝʥʪʘ ʝʬʝʢʪ çʟʘʥʫʨʝʥʥʷè [112]. ɻ. ʂʨʘʚʮʦʚ ʽ ɺ. ʂʦʙʝʮʴ ʫ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʨʦʟʨʦʙʣʷʶʪʴ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʥʘʫʢ. ɺʦʥʘ ʤʽʩʪʠʪʴ ʜʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ, ʚʠʤʦʛʠ ʨʦʙʦʪʦʜʘʚʮʽʚ ʪʘ ʦʯʽʢʫʚʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʮʽʻʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʦ ʝʢʩʧʝʨʪʥʠʡ 

ʤʝʪʦʜ. ʆ. ʉʧʽʨʽʥ ʪʘ ʆ. ɻʦʣʦʚʥʷ ʧʨʦʧʦʥʫʶʪʴ ʚʘʨʽʘʥʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʫ ʧʽʜʛʦʪʦʚʮʽ ʙʘʢʘʣʘʚʨʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʽʥʪʝʛʨʘʮʽʶ ʢʽʣʴʢʦʭ ʟʘʩʦʙʽʚ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʫ ʘʜʘʧʪʘʮʽʶ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ [146].  

ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʦʶ ʧʽʜʛʦʪʦʚʢʠ ɯʊ-ʬʘʭʽʚʮʽʚ  ̔ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʻ 

ʘʜʘʧʪʘʮʽʷ ʟʤʽʩʪʫ ʪʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʉʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʪʷ ʤʝʪʦʜʠʢ, ʨʦʟʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ 

ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ ʽ ʧʨʦʻʢʪʥʦʾ ʤʝʪʦʜʠʢʠ, ʟ ʜʨʫʛʦʛʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ 

ʢʦʥʮʝʧʮʽʾ ʟʤʽʰʘʥʦʛʦ (ʢʦʤʙʽʥʦʚʘʥʦʛʦ) ʥʘʚʯʘʥʥʷ [346]. 

ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥ ̫ [246] ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ: 

¶ ʩʧʝʮʠʬʽʢʘʮʽ ʁ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʧʨʦʮʝʩ 
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ʥʘʚʯʘʥʥʷ; 

¶ ʨʝʞʠʤʠ ʚʟʘʻʤʦʜʽʾ ʟʜʦʙʫʚʘʯʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʨʝʩʫʨʩʠ ʽ ʟʘʩʦʙʠ; 

¶ ʩʧʦʩʦʙʠ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʤʦʜʝʣʽ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. 

ɿʘʛʘʣʦʤ ʢʦʥʮʝʧʮʽʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ: 

¶ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʝʣʝʢʪʨʦʥʥʦʛʦ, ʜʠʩʪʘʥʮʽʡʥʦʛʦ, 

ʤʦʙʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ; 

¶ ʨʽʟʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ (ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ, ʙʽʭʝʚʽʦʨʠʟʤʫ, 

ʢʦʛʥʽʪʠʚʽʟʤʫ), ʱʦ ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʧʦʪʨʽʙʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʝʬʝʢʪʫ; 

¶ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ ʪʘ ʦʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ; 

¶ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʚʠʨʽʰʝʥʥʷʤ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ. 

ʋ ʜʘʥʠʡ ʯʘʩ ʜʦʩʣʽʜʥʠʢʠ ʩʭʠʣʴʥʽ ʨʦʟʛʣʷʜʘʪʠ ʟʤʽʰʘʥʝ (ʢʦʤʙʽʥʦʚʘʥʝ) ʥʘʚʯʘʥʥʷ 

ʷʢ ʩʠʥʝʨʛʝʪʠʯʥʫ ʢʦʥʮʝʧʮʽʶ (ʩʠʩʪʝʤʫ ʽʜʝʡ, ʪʝʦʨʽʡ, ʤʦʜʝʣʝʡ, ʨʽʚʥʽʚ, ʤʝʪʦʜʽʚ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʦʚʠʤ 

ʙʘʯʝʥʥʷʤ ʧʨʦʮʝʩʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ [238]. 

ʋ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚʙʘʯʘʻʤʦ ʪʘʢʽ 

ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ: 

¶ ʩʧʨʠʷʥʥʷ ʧ̔ ʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʫʩʧʽʰʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ) ʘʙʦ ʧʦʣʝʛʰʫʶʪʴ 

ʚʟʘʻʤʦʜʽʶ ʩʪʫʜʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʚʠʢʣʘʜʘʯʝʤ; 

¶ ʟʤʽʥʘ ʨʦʣ̔ ʚʠʢʣʘʜʘʯʘ, ʷʢʠʡ ʩʪʘʻ ʬʘʩʠʣʽʪʘʪʦʨʦʤ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʪʫʜʝʥʪʽʚ, 

ʤʝʥʝʜʞʝʨʦʤ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʽʚ; 

¶ ʧʝʨʝʪʚʦʨʝʥʥʷ çʪʨʘʜʠʮʽʡʥʦʾ ʘʫʜʠʪʦʨʽʾè ʥʘ ʚʽʜʢʨʠʪʠʡ ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʦʩʪʽʨ, 

ʜʝ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʥʘʚʯʘʪʠʩʷ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʩʝʙʝ ʪʝʤʧʽ; 

¶ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽ ʾʜʦ ʩʘʤʦʥʘʚʯʘʥʥʷ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ; 

¶ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʽʜʪʚʦʨʝʥʥʽ ʪʘ ʧʦʚʪʦʨʝʥʥʽ, 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩ ʚʽʜʢʨʠʪʪʷ, ʦʜʝʨʞʘʥʥʷ ʟʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʮʠʭ ʜʽʷʣʴʥʦʩʪʝʡ; 

¶ ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʡʪʠ ʚʩʽ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ IT-ʧʨʦʜʫʢʪʫ 
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ʚʽʜ ʽʜʝʾ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʜʦ ʦʩʪʘʪʦʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʪʝʩʪʫʚʘʥʥʷ. 

ʋ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʘʨʘʛʨʘʬʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʛʨʫʧʦʚʫ ʤʝʪʦʜʠʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʦ ʾ ʣʘʙʦʨʘʪʦʨʽ,ʾ ʱʦ ʻ ʩʢʣʘʜʥʠʢʦʤ ʍʆʉʅ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʟʜʦʙʫʚʘʯʽʚ ʟ ʢʫʨʩʽʚ çɸʨʭʽʪʝʢʪʫʨʘ ʢʦʤʧôʁ ʪʝʨʽʚè, 

çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè. ʈʦʟʚʠʚʘʶʯʠ ʘʚʪʦʨʩʴʢʽ ʢʦʥʮʝʧʮʽʾ ʪʘ ʧʽʜʭʦʜʠ, ʤʠ 

ʧʨʦʧʦʥʫʻʤʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʢʫʨʩʽ 

çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè. ɿʘʟʚʠʯʘʡ ʜʠʩʮʠʧʣʽʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʦʙʦʚô̫ ʟʢʦʚʠʭ ʬʘʭʦʚʠʭ 

ʜʠʩʮʠʧʣʽʥ ʚ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09. 

ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è. ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʢʫʨʩʫ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, ʚ 

ʆʇʇ, ʫ ʤʝʞʘʭ ʷʢʦʾ ʨʝʘʣʽʟʦʚʘʥʦ ʘʚʪʦʨʩʴʢʫ ʤʝʪʦʜʠʢʫ, ʢʫʨʩ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè 

ʧʝʨʝʜʙʘʯʝʥʠʡ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʩʝʤʝʩʪʨʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʻ: 

¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʦ ʾʣʘʙʦʨʘʪʦʨʽʾ CL-NET; 

¶ ʽʥʪʝʛʨʘʮʽʷ ʜʦ ʥʝʾ ʢʫʨʩʽʚ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco ʪʘ ʽʥʰʠʭ MOOC ʚʽʜ 

ʧʨʦʚʽʜʥʠʭ ʚʝʥʜʦʨʽʚ; 

¶ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʜʦ ʦʙô̒ ʢʪʽʚ ʚʠʚʯʝʥʥʷ; 

¶ ʧʦʻʜʥʘʥʥʷ ʬʦʨʤʘʣʴʥʦʛʦ ʪʘ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʽʚ ʥʘʚʯʘʥʥʷ; 

¶ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʥʘʦʯʥʽʩʪʴ, ʷʢʘ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʚʽʨʪʫʘʣʴʥʽ ʤʝʨʝʞʥʽ ʦʙô̒ ʢʪʠ 

ʯʘʩʪʦ ʻ ʥʝʧʨʦʩʪʠʤʠ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʩʪʫʜʝʥʪʽʚ; 

¶ ʧʦʻʜʥʘʥʥʷ ʦʯʥʦʛʦ ʪʘ ʦʥʣʘʡʥʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʘʤʦʩʪʽʡʥʘ ʥʘʚʯʘʣʴʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ; 

¶ ʜʦʩʷʛʥʝʥʥʷ ʦʩʦʙʠʩʪʠʭ ʽ ʛʨʫʧʦʚʠʭ ʮʽʣʝʡ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʤʽʩʪʫ ʢʫʨʩʫ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʝ ʣʠʰʝ ʜʦʩʪʫʧʥʽ ʆʇʇ, ʘ 

ʡ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ  ̔ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ. ɿʘ ʦʩʥʦʚʫ ʙʫʣʦ ʚʟʷʪʦ ʜʦʢʫʤʝʥʪ 

çInformation Technology Curricula 2017è. ɿʤʽʩʪ ʥʘʚʯʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʤ ʤʝʨʝʞʘʤ 

ʤʠ ʚʠʟʥʘʯʘʣʠ ʥʘ ʦʩʥʦʚʽ ʜʦʤʝʥʫ ITE-NET [208], ʱʦ ʤʽʩʪʠʪʴ ʪʘʢʽ ʪʝʤʠ: 

¶ ITE-NET-01 ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ ʚʧʣʠʚ; 

¶ ITE-NET-02 ʆʩʥʦʚʠ ʤʝʨʝʞ; 

¶ ITE-NET-03 ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ; 

¶ ITE-NET-04 ʄʝʨʝʞ ̔ʪʘ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ ʥʠʤʠ; 
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¶ ITE-NET-05 ʄʘʨʰʨʫʪʠʟʘʮʽʷ, ʢʦʤʫʪʘʮʽʷ ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ; 

¶ ITE-NET-06 ʉʣʫʞʙʠ ʤʝʨʝʞʝʚʠʭ ʜʦʜʘʪʢʽʚ; 

¶ ITE-NET-07 ʋʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ. 

ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʢʫʨʩʫ ʚʚʘʞʘʻʤʦ ʬʦʨʤʫʚʘʥʥʷ ʚ ʟʜʦʙʫʚʘʯʽʚ 

ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ ʟ ʪʝʦʨʽʾ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. ɺʦʥʠ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ̔ ʤʝʨʝʞʥʠʭ ʟʘʩʦʙʽʚ. ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʙʘʟʦʚʠʭ 

ɯʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦ̒ʢʪ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʢʣʶʯʦʚʽ ʧʦʥʷʪʪʷ, ʙʘʟʦʚʽ ʬʘʢʪʠ ʪʘ ʙʘʟʦʚʽ ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. ʂʦʨʦʪʢʦ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʜʦʩʪʫʧʥʽ ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-

ʢʫʨʩʠ ʚʽʜ ʧʨʦʚʽʜʥʠʭ ʧʣʘʪʬʦʨʤ ʫ ʛʘʣʫʟʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʱʦ ʻ ʜʦʩʪʫʧʥʽ ʷʢ 

ʦʢʨʝʤʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʪʘʢ ʽ ʫʥʽʚʝʨʩʠʪʝʪʘʤ ʫ ʤʝʞʘʭ ʘʢʘʜʝʤʽʯʥʠʭ ʧʨʦʛʨʘʤ. 

çTCP/IP ʪʘ ʜʦʜʘʪʢʦʚʽ ʪʝʤʠè (ʧʣʘʪʬʦʨʤʘ Coursera). ʂʫʨʩ ʧʨʦʧʦʥʫʻ ʜʦ 

ʚʠʚʯʝʥʥʷ ʝʚʦʣʶʮʽʶ ʤʝʨʝʞʝʚʠʭ ʨʽʚʥʽʚ ʪʘ ʧʦʚô̫ ʟʘʥʠʭ ʟ ʥʠʤʠ ʩʣʫʞʙ ʪʘ ʧʨʦʪʦʢʦʣʽʚ. 

ɸʚʪʦʨʘʤʠ ʢʫʨʩʫ ʧʨʠʜʽʣʝʥʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʽʻʨʘʨʭʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ IP-ʘʜʨʝʩ, 

ʧʦʷʩʥʝʥʦ ʾʭ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʥ̔ʪʝʨʥʝʪʫ. ɼʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ 

ʧʨʦʪʦʢʦʣ TCP, ʟʦʢʨʝʤʘ ʘʣʛʦʨʠʪʤ ʪʨʠʩʪʦʨʦʥʥʴʦʛʦ ʨʫʢʦʩʪʠʩʢʘʥʥʷ, ʢʦʥʪʨʦʣʴ 

ʧʦʪʦʢʽʚ ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʴ [399]. 

çʆʩʥʦʚʠ ʤʝʨʝʞʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾè (ʧʣʘʪʬʦʨʤʘ Coursera). ʋ ʢʫʨʩʽ ʚʠʟʥʘʯʝʥʦ 

ʢʣʶʯʦʚʽ ʧʦʥʷʪʪʷ, ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʤʦʜʝʣʽ OSI. ʂʫʨʩ ʤʽʩʪʠʪʴ ʪʘʢʽ 

ʨʦʟʜʽʣʠ: ʤʝʨʝʞʽ ʪʘ ʧʦʩʣʫʛʠ ʟʚô̫ ʟʢʫ, ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʘʨʭʽʪʝʢʪʫʨʠ, API ʜʣʷ ʨʦʙʦʪʠ ʽʟ 

ʩʦʢʝʪʘʤʠ, ʢʦʥʪʨʦʣʴ ʥʘ ʧʦʤʠʣʢʘʤʠ ʧʝʨʝʜʘʚʘʥʥʷ. ʇʦʟʠʪʠʚʥʠʤ ʘʩʧʝʢʪʦʤ ʮʴʦʛʦ 

MOOC ̒ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʚʟʘʻʤʦʜʽʡ [244]. 

çʄʝʨʝʞʽ ʪʘ ʘʣʛʦʨʠʪʤʠ ʧʘʢʝʪʥʦʾ ʢʦʤʫʪʘʮʽʾè (ʧʣʘʪʬʦʨʤʘ Coursera). ʋ ʢʫʨʩʽ 

ʚʠʚʯʘʶʪʴʩʷ ʤʝʨʝʞʽ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ ï ʢʘʥʘʣʴʥʦʤʫ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʤʫ. ɿʤʽʩʪ ʢʫʨʩʫ 

ʨʦʟʢʨʠʚʘʶʪʴ ʪʘʢʽ ʤʦʜʫʣʽ: ʢʦʤʫʪʘʮʽʷ ʢʘʜʨʽʚ ʪʘ ʧʘʢʝʪʽʚ, ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʫ ʧʘʢʝʪʥʠʭ 

ʤʝʨʝʞʘʭ, ʜʠʥʘʤʽʯʥʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʬʽʢʦʤ [348]. 

çʄʝʨʝʞʥʝ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ: ʚʽʜ ʪʝʦʨʽʾ ʜʦ ʧʨʘʢʪʠʢʠè. ɼʦ ʟʘʚʜʘʥʴ ʢʫʨʩʫ 

ʥʘʣʝʞʘʪʴ: ʬʦʨʤʫʚʘʥʥʷ ʫʷʚʣʝʥʴ ʧʨʦ ʨʦʙʦʪʫ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʨʦʟʫʤʽʥʥʷ ʣʦʛʽʢʠ ʽ ʧʨʠʥʮʠʧʽʚ 
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ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʪʘ ʩʝʨʚʽʩʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʤʝʨʝʞʝʚʠʭ ʟô̒ ʜʥʘʥʴ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʝʨʚʝʨʽʚ ʪʘ ʧʫʙʣʽʢʫʚʘʥʥʷ ʚʝʙʨʝʩʫʨʩʽʚ. ʂʫʨʩ 

ʤʽʩʪʠʪʴ ʪʘʢʽ ʤʦʜʫʣʽ: ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ, ʦʙô̒ ʜʥʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ, ʥ̔ʪʝʨʥʝʪ, 

ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʫ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞʘʭ [245]. 

ʉʝʨʝʜ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ ʧʣʘʪʬʦʨʤʠ EdX, ʜʦʩʪʫʧʥʠʤ ʻ ʢʫʨʩ çɺʩʪʫʧ ʜʦ ʚʽʜʢʨʠʪʠʭ 

ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡè. ʉʣʫʭʘʯʘʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʦ ʚʠʚʯʝʥʥʷ ʪʝʭʥʽʯʥʽ ʦʩʥʦʚʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʨʝʞ. ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʩʚʷʯʝʥʘ ʘʢʪʫʘʣʴʥʠʤ ʥʠʥʽ ʧʨʦʮʝʩʘʤ ʘʛʨʝʛʘʮʽʾ, 

ʦʨʢʝʩʪʨʘʮʽʾ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʝʨʝʞ. ʇʝʨʝʚʘʛʦʶ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ɿɺʆ ʻ ʪʝ, ʱʦ 

ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʽʜʢʨʠʪʠʭ ʪʘ ʙʝʟʢʦʰʪʦʚʥʠʭ ʧʨʦʻʢʪʽʚ Linux 

Foundation [277]. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʢʫʨʩʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩ ̫ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʘʙʦ 

ʽʣʶʩʪʨʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʠʪʘʥʴ ʘʚʪʦʨʩʴʢʦʛʦ ʢʫʨʩʫ. ʅʘʪʦʤʽʩʪʴ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʤ̔ʧʣʝʤʝʥʪʘʮʽʁ ʜʦ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-NET ʢʫʨʩʽʚ CCNA çɺʩʪʫʧ ʜʦ ʤʝʨʝʞ 

(Introduction to networks ï CCNA1)è [196] ʪʘ çʆʩʥʦʚʠ ʢʦʤʫʪʘʮʽʾ, ʤʘʨʰʨʫʪʠʟʘʮʽʾ 

ʪʘ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚô̫ ʟʢʫ (Switching, Routing, and Wireless Essentials ï SRWE)è 

[197].  

ʅʘ ʦʩʥʦʚʽ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʫʨʩʽʚ 

ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʤʘʻ ʪʘʢʽ 

ʧʝʨʝʚʘʛʠ: 

¶ ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʦʜʘʥʽ ʷʢ ʝʣʝʢʪʨʦʥʥʽ 

ʢʫʨʩʠ, ʱʦ ʦʧʫʙʣʽʢʦʚʘʥʽ ʥʘ ʚʝʙʩʝʨʚʝʨʘʭ ʢʦʤʧʘʥʽʾ Cisco; 

¶ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʪʘ ʝʤʫʣʷʪʦʨʽʚ ʤʝʨʝʞʝʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ʫ ʢʫʨʩʘʭ 

ʙʘʟʦʚʦʛʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʽʚʥʚ̔; 

¶ ʟʨʦʩʪʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʟʘʚʜʷʢʠ ʜʦʣʫʯʝʥʥ ʁ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʥʘ 

ʧʣʘʪʬʦʨʤʽ ʚʠʟʥʘʥʦʛʦ ʣʽʜʝʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʧʦʜʘʣʴʰʠʤ 

ʦʪʨʠʤʘʥʥʷʤ ʩʝʨʪʠʬʽʢʘʪʽʚ; 

¶ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʫʩʽʤʘ 

ʡʦʛʦ ʫʯʘʩʥʠʢʘʤʠ. 
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ʂʫʨʩʠ CCNA1 ʪʘ SRWE ʻ ʩʝʨʪʠʬʽʢʦʚʘʥʠʤʠ. ɺ ʽʻʨʘʨʭʽʾ ʜʠʩʮʠʧʣʽʥ ʤʝʨʝʞʥʦʾ 

ʘʢʘʜʝʤʽʾ Cisco ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʜʨʫʛʦʛʦ ʨʽʚʥʷ çCisco Certified Network Associate 

(CCNA)è (ʩʝʨʪʠʬʽʢʘʮʽʷ ʨʽʚʥʷ ʩʧʝʮʽʘʣʽʩʪ). ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʩʝʨʪʠʬʽʢʘʪʫ 

ʦʙʦʚô̫ ʟʢʦʚʠʤ ʻ ʧʦʚʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩʫ. ɺʦʥʦ ʧʝʨʝʜʙʘʯʘʻ ʦʧʨʘʮʶʚʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʟʘʧʦʚʥʝʥʥʷ ʘʥʢʝʪʠ 

çɺʽʜʛʫʢ ʧʨʦ ʢʫʨʩè ʪʘ ʩʢʣʘʜʘʥʥʷ ʪʝʩʪʽʚ ʟ ʪʝʤ ʽ ʧʽʜʩʫʤʢʦʚʦʛʦ ʪʝʩʪʫ (Final exam). 

ɿʤʽʩʪ ʢʫʨʩʫ CCNA1 ʤʽʩʪʠʪʴ ʪʝʤʠ: 

1. ʆʩʥʦʚʠ ʤʝʨʝʞʥʦʛʦ ʟô̒ ʜʥʘʥʥʷ ʽ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ. 

2. Ethernet-ʢʦʥʮʝʧʮʽʾ. 

3. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʤʝʨʝʞʘʤʠ. 

4. ɯʈ-ʘʜʨʝʩʘʮʽʷ. 

5. ɺʟʘʻʤʦʜʽʷ ʤʝʨʝʞʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. 

6. ʇʦʙʫʜʦʚʘ ʽ ʟʘʭʠʩʪ ʥʝʚʝʣʠʢʦʾ ʤʝʨʝʞʽ. 

ɿʤʽʩʪ ʢʫʨʩʫ SRWE ʤʽʩʪʠʪʴ ʪʝʤʠ: 

1. ʇʦʥʷʪʪʷ ʢʦʤʫʪʘʮʽʾ, ʚʽʨʪʫʘʣʴʥʽ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ (VLAN ) ʽ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʤʽʞ 

VLAN.  

2. ʈʝʟʝʨʚʫʚʘʥʥʷ ʤʝʨʝʞ. 

3. ɼʦʩʪʫʧʥʽ ʪʘ ʥʘʜʽʡʥʽ ʤʝʨʝʞʽ. 

4. ɹʝʟʧʝʢʘ ʢʘʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʪʘ ʙʝʟʜʨʦʪʦʚʽ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ (WLAN). 

5. ʇʦʥʷʪʪʷ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

ʆʙʠʜʚʘ ʢʫʨʩʠ ʻ ʧʦʚʥʽʩʪʶ ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʥʘʜʘʚʘʪʠ ʚʩʶ ʪʝʨʤʽʥʦʣʦʛʽʶ ʢʫʨʩʫ ʪʘʢʦʞ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. ʃʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚ ʜʦʜʘʪʢʫ 

Packet Tracer, ʱʦ ʻ ʝʤʫʣʷʪʦʨʦʤ ʨʦʙʦʪʠ ʤʝʨʝʞ. ɺʨʘʭʦʚʫʶʯʠ ʢʦʥʮʝʧʮʽʶ ʚʠʚʯʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʨʠʢʣʘʜʽ ʢʽʣʴʢʦʭ ʧʣʘʪʬʦʨʤ, ʤʠ ʜʦʧʦʚʥʠʣʠ ʦʨʠʛʽʥʘʣʴʥʽ 

ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʢʫʨʩʽʚ CCNA1 ʪʘ SWRE ʘʚʪʦʨʩʴʢʠʤʠ ʨʦʙʦʪʘʤʠ ʪʘʢ, ʱʦʙ 

ʤʦʜʝʣʶʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ 

ʆʉ. ɿ ʮʽʻʶ ʤʝʪʦʶ, ʚʨʘʭʫʚʘʚʰʠ ʚʠʤʦʛʠ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʍʆʉʅ, ʾʾ ʤʝʨʝʞʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʙʫʣʦ ʤʦʜʠʬʽʢʦʚʘʥʦ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʱʦʙ ʫ ʥʽʡ ʤʦʞʥʘ ʙʫʣʦ 

ʩʪʚʦʨʶʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʧʽʜʤʝʨʝʞ. ʂʦʞʥʘ ʟ ʮʠʭ ʧʽʜʤʝʨʝʞ ʤʦʞʝ 
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ʙʫʪʠ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʝʚʥʦʶ ʬʽʟʠʯʥʦʶ ʤʝʨʝʞʝʶ ʛʽʧʝʨʚʽʟʦʨʘ, ʘ ʤʘʨʢʫʚʘʥʥʷ ʪʨʘʬʽʢʫ ʚ 

ʮʠʭ ʤʝʨʝʞʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ VLAN. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ 

ʚʠʢʦʥʘʥʦ ʜʦʜʘʪʢʦʚʝ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʜʚʦʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ (ʨʠʩ. 3.4.3). ʆʩʢʽʣʴʢʠ 

ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʪʘ Proxmox VE ʥʝ ʥʘʜʘʶʪʴ ʚʙʫʜʦʚʘʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʤʝʨʝʞ, ʩʪʫʜʝʥʪʠ ʯʘʩʪʦ ʤʘʶʪʴ ʪʨʫʜʥʦʱʽ ʟ 

ʾʭ ʧʨʦ̒ʢʪʫʚʘʥʥʷʤ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʫ ʭʤʘʨʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ.  

ʎʝʡ ʬʘʢʪ ʩʧʦʥʫʢʘʚ ʽʥʪʝʛʨʫʚʘʪʠ ʜʦ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-NET ʧʣʘʪʬʦʨʤʫ, 

ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞʽ. ʆʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ 

ʚʠʙʦʨʫ ʩʠʩʪʝʤʠ ʙʫʣʘ ʾʾ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʫ ʭʤʘʨʥʽʡ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʟʦʢʨʝʤʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʚô̫ ʟʦʢ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ 

ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ Proxmox VE. ʄʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʪʘ ʧʦʨʽʚʥʷʣʠ 

ʜʝʢʽʣʴʢʘ ʧʣʘʪʬʦʨʤ ï Cisco Packet Tracer, Graphical Network Simulator (GNS), 

Unetlab (EVE-NG) (ʪʘʙʣ. 4.3.1). 

ʊʘʙʣʠʮʷ 4.3.1. ʇʦʨʽʚʥʷʥʥʷ ʧʣʘʪʬʦʨʤ  

ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ 

ʇʘʨʘʤʝʪʨ GNS3 Cisco Packet Tracer EVE-NG Community 

ʉʢʣʘʜʥʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʉʝʨʝʜʥʷ ʅʠʟʴʢʘ ʅʠʟʴʢʘ 

ɺʝʙ̔ʥʪʝʨʬʝʡʩ ʊʘʢ ʊʘʢ ʊʘʢ 

ʅʘʚʘʥʪʘʞʝʥʥʷ 

ʧʨʦʮʝʩʦʨʘ 

ɺʠʩʦʢʝ ʉʝʨʝʜʥʻ ʉʝʨʝʜʥʻ 

ɹʝʟʢʦʰʪʦʚʥʝ 

ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʊʘʢ ʊʘʢ ʊʘʢ 

ʄʘʨʰʨʫʪʠʟʘʪʦʨʠ ʊʘʢ, Cisco (ʥʝ 

ʙʝʟʢʦʰʪʦʚʥʦ) 

ʊʘʢ ʊʘʢ, Cisco (ʥʝ 

ʙʝʟʢʦʰʪʦʚʥʦ) 

ɼʦʜʘʪʢʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ 

ʇʦʪʨʽʙʥʦ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ɺʙʫʜʦʚʘʥʽ ɺʙʫʜʦʚʘʥʽ 

ɯʥʪʝʛʨʘʮʽʷ ʟ 

Apache Cloudstack  

ʊʘʢ ʅ ̔ ʊʘʢ 

ʇʽʜʪʨʠʤʢʘ 

ʟʦʚʥʽʰʥʽʭ ʽ 

ʚʥʫʪʨʽʰʥʽʭ 

(ʚʣʘʩʥʠʭ) ʤʝʨʝʞ 

ʊʘʢ ʅ ̔/ ʊʘʢ ʊʘʢ 

ɿ ʦʛʣʷʜʫ ʥʘ ʜʘʥʽ ʪʘʙʣʠʮʽ, ʦʙʛʨʫʥʪʦʚʘʥʠʤ ʻ ʚʠʙʽʨ ʧʣʘʪʬʦʨʤʠ ENE-NG 

Community Edition. ʅʘ ʞʘʣʴ, ʨʦʟʨʦʙʥʠʢʠ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾ ʾ ʥʘ 

ʧʣʘʪʬʦʨʤʽ Proxmox VE. ʊʦʤʫ ʚ ʭʤʘʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ CL-NET ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʣʠʰʝ Apache Cloudstack. ʂʦʞʥʘ ʩʪʫʜʝʥʪʩʴʢʘ ʢʦʧʽʷ ʧʣʘʪʬʦʨʤʠ ENE-NG ʻ 
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ʦʢʨʝʤʦʶ ʚʽʨʪʫʘʣʴʥʦʶ ʤʘʰʠʥʦʶ ʚ ʭʤʘʨʽ Apache Cloudstack. ʆʩʢʽʣʴʢʠ ʙʫʜʴ-ʷʢʠʡ 

ʚʫʟʦʣ EVE-NG ʚʞʝ ʻ ʚʽʨʪʫʘʣʴʥʦʶ ʤʘʰʠʥʦʶ, ʪʦ ʘʧʘʨʘʪʥʽ ʩʝʨʚʝʨʠ (ʭʦʩʪʠ) ʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨ ̔Apache Cloudstack ʤʘʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʢʣʘʜʝʥʫ ʚʽʨʪʫʘʣʽʟʘʮʽʶ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥ ̫ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʤʝʨʝʞ ʥʘʣʝʞʘʪʴ: 

¶ ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʤʝʨʝʞʽ ʯʝʨʝʟ ʚʝʙ̔ʥʪʝʨʬʝʡʩ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʦʙô̒ ʢʪʘʤʠ ʫ ʚʝʙʙʨʘʫʟʝʨʽ; 

¶ ʙʝʟʢʦʰʪʦʚʥʽʡ ʭʘʨʘʢʪʝʨ ʧʦʰʠʨʝʥʥʷ ʨʝʜʘʢʮʽʾ ENE-NG Community; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʫʩʢʫ ʥʘ ʚʽʨʪʫʘʣʴʥʽʡ ʤʘʰʠʥʽ ʥʘ ʙʘʟʽ ʆʉ Linux; 

¶ ʥʘʷʚʥʽʩʪʴ ʧʝʨʩʦʥʘʣʴʥʠʭ ʰʘʙʣʦʥʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʤʝʨʝʞʝʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ; 

¶ ʧʽʜʪʨʠʤʢʘ ʟʦʚʥʽʰʥʽʭ (ʜʣʷ ʩʪʫʜʝʥʪʘ) ʤʝʨʝʞ ʽ ʥʘʷʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʤʝʨʝʞ; 

¶ ʥʘʷʚʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʨʝʞʥʠʭ ʟô̒ ʜʥʘʥʴ. 

ɼʦʩʪʫʧ ʦʙô̒ ʢʪʽʚ ʤʦʜʝʣʴʦʚʘʥʠʭ ʤʝʨʝʞ ʻ ʤʦʞʣʠʚʠʤ ʯʝʨʝʟ ʚʝʙ̔ʥʪʝʨʬʝʡʩ 

ʧʣʘʪʬʦʨʤʠ EVE-NG, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʧʨʦʪʦʢʦʣʠ Telnet ʪʘ VNC. ʋ ʚʠʧʘʜʢʫ 

ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʤʝʨʝʞʥʠʭ ʟô̒ ʜʥʘʥʴ ʚʫʟʣʽʚ ʤʝʨʝʞʽ ʜʦʩʪʫʧ 

ʜʦ ʥʠʭ ʙʫʜʝ ʤʦʞʣʠʚʠʡ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ.  

ɼʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʤʝʨʝʞ ʥʝ ʤʘʻ ʚʠʤʘʛʘʪʠ ʟʤʽʥ ʫ ʪʦʧʦʣʦʛʽʾ ʬʽʟʠʯʥʠʭ ʤʝʨʝʞ ʫ 

ʍʆʉʅ. ʋ ʨʝʘʣʽʟʘʮʽʾ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʪʨʘʬʽʢ ʪʘʢ, ʱʦʙ ʚʽʥ 

ʧʝʨʝʜʘʚʘʚʩʷ ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤʠ ʢʦʤʧôʁ ʪʝʨʘʤʠ ʩʪʫʜʝʥʪʽʚ ʫʩʝʨʝʜʠʥʽ 40-ʢʘ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʝʨʝʞ. ʊʘʢʫ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʫʤʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʜʽʣʝʥʥʷ ʜʚʦʭ 

ʦʢʨʝʤʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʝʨʝʞ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʬʽʟʠʯʥʠʭ ʘʜʘʧʪʝʨʽʚ ʫ 

ʭʦʩʪʘʭ) ʜʣʷ ʢʦʞʥʦʾ ʘʢʘʜʝʤʽʯʥʦʾ ʛʨʫʧʠ. ʊʝʭʥʽʯʥʦ ʤʦʞʣʠʚʦ, ʱʦʙ ʢʦʞʝʥ ʩʪʫʜʝʥʪ 

ʤʘʚ ʟʤʦʛʫ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ ʚʽʨʪʫʘʣʴʥʽ ʢʦʤʧôʁ ʪʝʨʠ ʪʘ ʽʥʰʽ ʧʨʠʩʪʨʦʾ ʚ ʦʜʥʽʡ ʘʙʦ ʜʚʦʭ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʝʨʝʞ. ʆʪʞʝ, ʙʫʜʴ-ʷʢʫ ʟ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʫ 

ʩʝʨʝʜʦʚʠʱʽ EVE-NG ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʤʝʨʝʞʥʠʤʠ ʘʜʘʧʪʝʨʘʤʠ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʫ ʨʽʟʥʠʭ ʧʽʜʤʝʨʝʞʘʭ.  

ɼʦʪʨʠʤʫʶʯʠʩʴ ʚʠʤʦʛ ʜʠʜʘʢʪʠʯʥʦʾ ʪʘ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʍʆʉʅ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʣʘʪʬʦʨʤ Apache Cloudstack, EVE-NG ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʩʝʨʚʽʩʦʤ VPN ʫ ʚʠʧʘʜʢʫ 
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ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʻ ʽʥʚʘʨʽʘʥʪʥʠʤ ʪʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʩʮʷ 

ʧʝʨʝʙʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘ ʪʘ ʚʠʢʣʘʜʘʯʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʜʥʘʢʦʚʦ ʷʢ ʧʽʜ ʯʘʩ ʘʫʜʠʪʦʨʥʦʛʦ, ʪʘʢ ʽ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ EVE-NG ʟ ʤʝʪʦʶ ʜʦʧʦʚʥʝʥʥʷ ʚʠʚʯʝʥʥʷ ʪʝʤ ʢʫʨʩʫ 

CCNA1 ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʜʣʷ ʪʝʤ çʆʩʥʦʚʠ ʤʝʨʝʞʥʦʛʦ ʟô̒ ʜʥʘʥʥʷ ʽ ʧʝʨʝʜʘʚʘʥʥʷ 

ʜʘʥʠʭè ʪʘ çEthernet-ʢʦʥʮʝʧʮʽʾè ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʪʦʧʦʣʦʛʽʡ. ʋ ʢʫʨʩʽ 

ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʣʷʣʠ ʤʝʨʝʞʥʽ ʪʦʧʦʣʦʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʤʫʪʘʪʦʨʽʚ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʢʦʤʧôʁ ʪʝʨʽʚ  ̔ ʢʘʙʝʣʽʚ. ʇʨʠʯʦʤʫ ʦʜʥʽ ʡ ʪʽ ʞ 

ʪʦʧʦʣʦʛʽʾ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʷʢ ʫ ʝʤʫʣʷʪʦʨʽ Cisco Packet Tracer, ʪʘʢ ʽ ʥʘ 

ʧʣʘʪʬʦʨʤʽ EVE-NG.  

ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʟʤʽʩʪʫ ʢʫʨʩʫ SWRE ʩʪʘʥʦʚʣʷʪʴ ʪʝʤʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʚʠʚʯʝʥʥʷʤ 

ʚʽʨʪʫʘʣʴʥʠʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ. ɺʦʥʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʷʢ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʠʥʮʠʧʠ 

ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʥʘ ʢʘʥʘʣʴʥʦʤʫ ʪʘ ʤʝʨʝʞʝʚʦʤʫ ʨʽʚʥʷʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

VLAN. ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʛʦ ʨʦʜʫ ʟʘʚʜʘʥ ɹ ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʚʽʨʪʫʘʣʴʥʽ ʚʫʟʣʠ ʧʣʘʪʬʦʨʤʠ EVE-NG: 

¶ L2-ʢʦʤʫʪʘʪʦʨ Cisco IOL; 

¶ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ Cisco ʪʘ MikroTik ; 

¶ ʆʉ Ubuntu Linux Server; 

¶ ʚʙʫʜʦʚʘʥʠʡ çɺʽʨʪʫʘʣʴʥʠʡ ʇʂè. 

ʄʦʜʝʣʷʤʠ ʥʝʢʝʨʦʚʘʥʠʭ ʢʦʤʫʪʘʪʦʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙô̒ ʢʪʠ ʪʠʧʫ ʚʥʫʪʨʽʰʥʷ 

ʤʝʨʝʞʘ, ʱʦ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʧʣʘʪʬʦʨʤ ̔ EVE-NG. ʆʩʢʽʣʴʢʠ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ 

ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʢʫʨʩʫ ʧʨʦʧʦʥʫʶʪʴ ʣʠʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʢʦʤʧʘʥʽʾ Cisco, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞ, ʷʢʽ ʤʽʩʪʷʪʴ ʫʩʽ ʧʝʨʝʣʽʯʝʥʽ ʚʠʱʝ ʦʙô̒ ʢʪʠ ʨʘʟʦʤ (ʨʠʩ. 4.3.1). 
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ʈʠʩ.4.3.1. ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞ ̔ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ VLAN 

ʋ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʪʠ ʢʦʤʫʪʘʪʦʨʠ 

Cisco, ʱʦ ʤʘʨʢʫʶʪʴ ʪʨʘʬʽʢ, ʤʘʨʰʨʫʪʠʟʘʮʽʶ ʷʢʦʛʦ ʚʠʢʦʥʫʻ ʧʨʠʩʪʨʽʡ ʽʥʰʦʛʦ 

ʚʠʨʦʙʥʠʢʘ ï MikroTik. ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʠ ʘʥʘʣʽʟʫʶʪʴ ʦʩʥʦʚʥʽ 

ʧʦʥʷʪʪʷ ʢʫʨʩʫ SWRE (ʧʦʨʪ ʜʦʩʪʫʧʫ, ʪʨʘʥʢ), ʫʜʦʩʢʦʥʘʣʶʶʪʴ ʩʬʦʨʤʦʚʘʥʽ ʥʘʚʠʯʢʠ 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʘʥʜʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ Cisco IOS ʪʘ 

ʬʦʨʤʫʶʪʴ ʥʦʚʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʙʦʪʫ ʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ Mikrotik. 

ʍʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʥʘʜʘʻ ʟʘʩʦʙʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ. ɿʘʟʚʠʯʘʡ 

ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʩʪʫʜʝʥʪʘʤ ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʽ ʟʘʚʜʘʥʥʷ: ʥʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʟ 

ʥʠʭ ʥʘʣʘʰʪʦʚʫʻ ʢʦʤʫʪʘʪʦʨ  ̄1, ʘ ̔ʥʰʠʡ ï ʢʦʤʫʪʘʪʦʨ  ̄2. ɿʘʚʜʘʥʥʷ ʤʦʞʥʘ 

ʨʦʟʰʠʨʠʪʠ, ʧʨʦʧʦʥʫʶʯʠ ʦʜʥʦʤʫ ʩʪʫʜʝʥʪʫ ʥʘʣʘʰʪʫʚʘʪʠ ʧʦʨʪʠ ʜʦʩʪʫʧʫ ʚʩʽʭ 

ʢʦʤʫʪʘʪʦʨʽʚ, ʘ ʽʥʰʦʤʫ ï ʫʩʽ ʪʨʘʥʢ-ʧʦʨʪʠ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʣʘʜʘʯ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʫʩʝʨʝʜʠʥʽ ʽʥʪʝʨʬʝʡʩʫ EVE-NG, ʘ ʪʘʢʦʞ ʜʦ Linux-ʩʝʨʚʝʨʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʣʘʪʬʦʨʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʡʦʤʫ 

ʜʦʧʦʤʘʛʘʪʠ ʩʪʫʜʝʥʪʘʤ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʾʭ ʜʽʷʣʴʥʽʩʪʴ. 

ʇʣʘʪʬʦʨʤʘ EVE-NG ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʾʾ ʦʙô̒ ʢʪʽʚ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ 

ʧʨʦʪʦʢʦʣʠ telnet ʪʘ vnc. ʗʢʱʦ ʢʽʣʴʢʘ ʩʪʫʜʝʥʪʽʚ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʯʝʨʝʟ ʮʽ 

ʧʨʦʪʦʢʦʣʠ ʜʦ ʦʜʥʦʛʦ ʚʫʟʣʘ, ʚʦʥʠ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʽʟ ʮʽʻʶ ʚʽʨʪʫʘʣʴʥʦʶ ʤʘʰʠʥʦʶ 

ʦʜʥʦʯʘʩʥʦ. ɼʦʩʪʫʧ ʯʝʨʝʟ ʧʨʦʪʦʢʦʣʠ telnet ʽ vnc ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʪʦʢʦʣʽʚ TCP/IP. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʠʪʠ ʧʦʤʠʣʢʠ 

ʪʘ ʚʯʠʪʠʩʷ, ʥʝ ʨʠʟʠʢʫʶʯʠ ʚʪʨʘʪʠʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʾʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ɺʠʚʯʝʥʥʷ ʪʝʤʠ çɸʜʨʝʩʘʮʽʷ IPv6è ʟ ʢʫʨʩʫ çCCNA1è ʙʫʣʦ ʨʦʰʠʨʝʥʦ ʟʘʚʜʷʢʠ 

ʘʚʪʦʨʩʴʢʽʡ ʪʦʧʦʣʦʛʽ,ʾ ʟʦʙʨʘʞʝʥʽʡ ʥʘ ʨʠʩ. 4.3.2. 
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ʈʠʩ. 4.3.1. ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʪʦʢʦʣʫ IPv6 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʰʘʙʣʦʥʫ ʤʝʨʝʞʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʷʤ ʬʽʟʠʯʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʍʆʉʅ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ 

ʥʘʣʘʰʪʫʚʘʪʠ ʥʘ ʾʭ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʛʣʦʙʘʣʴʥʽ ʫʥʽʢʘʣʴʥʽ IPv6-ʘʜʨʝʩʠ 

(GUA), ʱʦ ʻ ʜʦʩʪʫʧʥʠʤʠ ʟ ʽʥʪʝʨʥʝʪʫ.  

ʄʝʪʦʜʠʢʫ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 

ʧʨʦʪʦʢʦʣʫ ʜʠʥʘʤʽʯʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ OSPF. ʉʪʫʜʝʥʪʘʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʛʦʪʦʚʠʡ ʰʘʙʣʦʥ ʤʝʨʝʞʽ, ʱʦ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ (ʨʠʩ. 4.3.3). 

 

ʈʠʩ. 4.3.3. ʊʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʪʦʢʦʣʫ OSPF 
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ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʚʽʨʪʫʘʣʴʥʽ ʤʝʨʝʞʽ Net23 ʪʘ Net13 ʻ ʟʦʚʥʽʰʥʽʤʠ ʩʪʦʩʦʚʥʦ 

ʪʦʧʦʣʦʛʽʾ ʧʣʘʪʬʦʨʤʠ EVE-NG, ʘ ʪʘʢʦʞ, ʱʦ ʚʦʥʠ ʧʝʨʝʜʘʶʪʴ ʪʨʘʬʽʢ ʫ ʬʽʟʠʯʥʠʭ 

ʤʝʨʝʞʘʭ ʛʽʧʝʨʚʽʟʦʨʽʚ, ʪʦ, ʥʘʣʘʰʪʫʚʘʚʰʠ ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʭ Mikrotik1 ʪʘ 

Mikrotik2 ʧʨʦʪʦʢʦʣ ʜʠʥʘʤʽʯʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ OSPF, ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʘʶʪʴ ʻʜʠʥʫ 

ʟʚô̫ ʟʥʫ ʤʝʨʝʞʫ, ʜʝ ʢʦʞʝʥ ʧʨʠʩʪʨʽʡ ʙʫʜʴ-̫ ʢʦʛʦ ʩʪʫʜʝʥʪʘ ʤʘʻ ʟʚô̫ ʟʦʢ ʟ ʧʨʠʩʪʨʦʷʤʠ 

ʡʦʛʦ ʢʦʣʝʛʠ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʘʚʪʦʨʩʴʢʽ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʥʘʚʝʜʝʥʽ ʫ ʜʦʜʘʪʢʫ ɺ. 

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʤʝʨʝʞʽ ʻ ʤʦʥʽʪʦʨʠʥʛ ʟô̒ ʜʥʘʥʴ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʪʠʣʽʪʫ Wireshark ʟ 

ʧʘʢʝʪʫ ʽʥʪʝʛʨʘʮʽʾ EVE-NG. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʬʦʨʤʦʚʘʥʠʭ ʫ ʢʫʨʩʽ SWRE ʥʘʚʠʯʦʢ ʤʦʞʣʠʚʝ ʯʝʨʝʟ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʰʠʨʝʥʦʾ ʪʦʧʦʣʦʛʽʾ ʟ ʙʘʛʘʪʴʤʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ (ʨʠʩ. 4.3.4). 

 

ʈʠʩ. 4.3.4. ʇʨʠʢʣʘʜ ʤʝʨʝʞʽ ʟ ʙʘʛʘʪʴʤʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ 

ɺʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʢʦʥʬʽʛʫʨʘʮʽʶ ʧʽʩʣʷ ʚʠʚʯʝʥʥʷ 

ʪʘʢʠʭ ʪʝʤ: 

¶ ʩʪʘʪʠʯʥʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ; 

¶ ʙʘʟʦʚʘ ʪʘ NAT ʤʘʨʰʨʫʪʠʟʘʮʽʷ; 

¶ ʧʨʦʪʦʢʦʣʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ; 

¶ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʯʝʨʝʟ ʢʽʣʴʢʘ ʟô̒ ʜʥʘʥʴ; 

¶ ʧʦʣʽʪʠʢʘ ʙʘʟʦʚʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ; 

¶ ʬʽʣʴʪʨʘʮʽʷ ʜʘʥʠʭ; 

¶ ʤʝʨʝʞʝʚʽ ʧʨʦʪʦʢʦʣʠ ʪʘ ʩʣʫʞʙʠ (DHCP, ARP, DNS); 
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¶ ʧʨʦʪʦʢʦʣʠ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ (PPTP, L2TP, OpenVPN). 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚ ʧʨʠʢʣʘʜʽ, ʥʘʚʝʜʝʥʦʤʫ ʥʘ ʨʠʩ. 4.3.4, ʤʝʨʝʞʽ ʟ ʘʜʨʝʩʘʤʠ 

192.168.0.0/16 ʻ ʚʥʫʪʨʽʰʥʽʤʠ. ɰʭ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʦʜʝʣʽ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʧʨʦʪʦʢʦʣʦʤ TCP/IPv4. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ (ɺʠʚʯʝʥʥʷ ʧʨʦʪʦʢʦʣʫ OSPF), ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʤʽʞ ʪʘʢʠʤʠ ʤʝʨʝʞʘʤʠ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ. ʅʘʪʦʤʽʩʪʴ ʤʝʨʝʞʽ ʟ ʘʜʨʝʩʘʤʠ 172.25.0.0/16, ʱʦ ʧʽʜʢʣʶʯʝʥʽ ʜʦ 

ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ Apache Cloudstack, ʻ ʤʘʨʰʨʫʪʠʟʦʚʘʥʠʤʠ. ɰʭ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʦʜʝʣʽ ʟʦʚʥʽʰʥʽʭ ʤʝʨʝʞ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʨʽʟʥʠʭ ʥ̔ʪʝʨʥʝʪ-

ʧʨʦʚʘʡʜʝʨʽʚ. ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʪʦʧʦʣʦʛʽ ʁ ʤʦʞʝ ʙʫʪʠ 

ʤʦʜʝʨʥʽʟʦʚʘʥʦ ʰʣʷʭʦʤ ʧʝʨʝʭʦʜʫ ʜʦ ʘʜʨʝʩʘʮʽʾ ʟʘ ʧʨʦʪʦʢʦʣʦʤ IPv6.  

ʈʝʘʣʽʟʫʶʯʠ ʤʝʪʦʜʠʢʫ ʛʨʫʧʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʚʘʨʪʦ ʩʢʣʘʜʥʫ 

ʪʦʧʦʣʦʛʽʶ (ʨʠʩ. 4.3.5) ʨʦʟʜʽʣʠʪʠ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʱʦʙ ʢʦʞʝʥ ʟ ʥʠʭ 

ʥʘʣʘʰʪʦʚʫʚʘʚ ʦʜʠʥ ʟ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ. ɼʣʷ ʪʘʢʦʾ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʩʣʽʜ ʥʘ ʧʣʘʪʬʦʨʤʽ 

Apache Cloudstack ʥʘʣʘʰʪʫʚʘʪʠ ʧʨʦ̒ʢʪʠ. ʇʨʦʝʢʪ Apache Cloudstack ð ʮʝ ʛʨʫʧʘ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʜʦ ʷʢʠʭ ʤʘʶʪʴ ʜʦʩʪʫʧ ʡʦʛʦ ʯʣʝʥʠ. ʋ ʥʘʚʝʜʝʥʦʤʫ ʧʨʦ̒ʢʪʽ 

ʟʘʜʽʷʥʦ 4 ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʟ ʧʣʘʪʬʦʨʤʦʶ EVE-NG, ʷʢʠʤʠ ʚ ʨʽʟʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʝʨʫʶʪʴ 4 ʩʪʫʜʝʥʪʠ. 

 

ʈʠʩ. 4.3.5. ʈʦʟʧʦʜʽʣ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ ʤʽʞ ʢʽʣʴʢʦʤʘ ʩʪʫʜʝʥʪʘʤʠ 

ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʽ ʟʘʚʜʘʥʥʷ ʚ ʢʫʨʩ ̔ ʚʘʨʪʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʫ 

ʬʦʨʤʽ ʛʨʫʧʦʚʦʛʦ ʧʨʦ̒ʢʪʫ. ʆʜʥʽʻʶ ʟ ʪʝʤ ʤʦʞʝ ʙʫʪʠ ʪʘʢʘ: çʗ ï ʽʥʪʝʨʥʝʪ-

ʧʨʦʚʘʡʜʝʨè. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʮʴʦʛʦ ʧʨʦ̒ʢʪʫ :̒ 

¶ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʚʣʘʩʥʦʾ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʪʦʧʦʣʦʛʽʾ; 
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¶ ʽʟʦʣʷʮʽʷ ʢʦʤʧôʁ ʪʝʨʽʚ ʢʣʽʻʥʪʽʚ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ; 

¶ ʙʣʦʢʫʚʘʥʥʷ ʥʝʙʘʞʘʥʦʛʦ ʘʙʦ ʰʢʽʜʣʠʚʦʛʦ ʪʨʘʬʽʢʫ (ʬʣʫʜ, ʰʠʨʦʢʦʤʦʚʥʠʡ 

ʰʪʦʨʤ); 

¶ ʜʠʥʘʤʽʯʥʝ ʚʠʜʽʣʝʥʥʷ IP-ʘʜʨʝʩ ʟ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʽʚ (ʬʘʢʪʠʯʥʠʭ ʚ ʥ̔ʪʝʨʥʝʪʽ ʪʘ 

ʣʦʢʘʣʴʥʠʭ ʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʧʨʦʚʘʡʜʝʨʘ); 

¶ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʨʘʬʽʢʫ; 

¶ ʟʙʝʨʽʛʘʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʢ̒ʪʦʤ ʩʣʽʜ ʥʘʜʘʪʠ ʩʪʫʜʝʥʪʘʤ ʤʘʢʩʠʤʘʣʴʥʫ 

ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʩʘʤʽ ʨʦʟʧʦʜʽʣʷʣʠ ʨʦʣʽ ʚ ʛʨʫʧʽ, ʘʥʘʣʽʟʫʚʘʣʠ ʙʽʣʽʥʛʦʚʽ 

ʩʠʩʪʝʤʠ, ʧʨʦʢ̒ʪʫʚʘʣʠ ʤʝʨʝʞʫ, ʚʠʙʠʨʘʣʠ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʣʘʰʪʦʚʫʚʘʣʠ 

ʢʦʤʫʪʘʪʦʨʠ ʟô̒ ʜʥʘʥʥʷ ʪʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ, ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʙʽʣʽʥʛʦʚʫ ʩʠʩʪʝʤʫ, 

ʪʝʩʪʫʚʘʣʠ ʨʦʙʦʪʫ ʤʝʨʝʞʽ ʪʘ ʘʥʘʣʽʟʫʚʘʣʠ ʾʾ ʥʝʜʦʣʽʢʠ. 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè ʩʪʫʜʝʥʪʽʚ ʩʣʽʜ ʤʦʪʠʚʫʚʘʪʠ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ï ʩʝʨʚʽʩʽʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨ 

Google Workspace ʪʘ Microsoft 365. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʫ ʧʨʦʮʝʩʽ 

ʩʧʽʣʴʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʪʝʩʪʫʚʘʥʥʷ ʚʫʟʣʽʚ, ʛʨʘʬʽʢʽʚ ʾʭ ʰʚʠʜʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʟʚʽʪʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʚʠʚʯʝʥʥʷ ʤʘʡʙʫʪʥʽʤʠ ʫʯʠʪʝʣʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʤʝʨʝʞ ʪʘʢʦʞ ʚʘʞʣʠʚʦ  ʁʻ ʾʭ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʆʉ. ɸʥʘʣʽʟ 

ʆʇʇ ʧʦʢʘʟʫʻ, ʱʦ ʚʠʚʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʠʪʘʥ ɹʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʦ ʚ ʟʤʽʩʪʽ 

ʨʽʟʥʠʭ ʦʙʦʚô̫ ʟʢʦʚʠʭ ʘʙʦ ʚʠʙʽʨʢʦʚʠʭ ʢʫʨʩʽʚ. ʉʝʨʝʜ ʥʠʭ ï çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, 

çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè ʪʘ çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞè. ɿ ʦʛʣʷʜʫ ʥʘ 

ʮʝ ʥʘʤʠ ʜʣʷ ʦʩʪʘʥʥʴʦʛʦ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʢʫʨʩʽʚ ʙʫʣʦ ʨʦʟʛʦʨʥʫʪʦ ʭʤʘʨʥʫ 

ʣʘʙʦʨʘʪʦʨʽ ʁ CL-ADM. ʋ ʤʝʞʘʭ ʚʠʙʽʨʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞè ʩʪʫʜʝʥʪʠ ʦʜʥʦʯʘʥʦ ʚʠʚʯʘʶʪʴ ʆʉ Windows ʪʘ Linux. 

ʄʝʪʦʜʠʢʘ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʻ ʚʘʨʽʘʥʪʠʚʥʦʶ ʪʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦ 

ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʟʘʚʜʘʥʴ ʥʘ ʨʽʟʥʠʭ ʆʉ. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʻ ʚʠʚʯʝʥʥʷ 

ʩʧʝʮʠʬʽʢʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʧʝʚʥʦʾ ʆʉ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʟʤʽʩʪʦʚʠʭ ʤʦʜʫʣʽʚ. 

ɿʘʛʘʣʦʤ ʧʨʦʧʦʥʦʚʘʥʠʡ ʢʫʨʩ ʤʽʩʪʠʪʴ ʪʨʠ ʤʦʜʫʣʽ: 
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¶ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʦʢʨʝʤʦʛʦ ʩʝʨʚʝʨʘ ʤʝʨʝʞʽ ʥʘ ʙʘʟʽ ʆʉ Windows ʪʘ Linux 

(ʣʦʢʘʣʴʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʪʘ ʛʨʫʧʠ, ʙʝʟʧʝʢʘ ʬʘʡʣʦʚʠʭ ʩʠʩʪʝʤ, ʤʝʨʝʞʥʽ ʨʝʩʫʨʩʠ 

(SMB ʽ NFS), ʚʽʜʜʘʣʝʥʝ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ RDS ʽ SSH); 

¶ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʜʦʤʝʥʫ (Active Directory, Samba, NIS); 

¶ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʝʨʚʝʨʥʠʭ ʩʣʫʞʙ (Apache, ProFTPd, IIS, Postfix, Dovecot 

SQUID). 

ʆʪʞʝ, ʜʣʷ ʚʠʚʯʝʥʥʷ ʢʦʞʥʦʾ ʪʝʤʠ ʤʠ ʩʪʚʦʨʶʶʪʴʩʷ ʱʦʥʘʡʤʝʥʰʝ ʜʚʘ 

ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʠ ʷʢ ʩʝʨʚʝʨʠ ʪʘ ʱʦʥʘʡʤʝʥʰʝ ʜʚʽ ɺʄ ʷʢ ʢʣʽʻʥʪʠ. ɼʣʷ 

ʥʘʚʯʘʥʥʷ ʦʜʥʽʻʾ ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ ʘʢʘʜʝʤʽʯʥʘ ʭʤʘʨʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 30ï40 ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʱʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ ʚ ʤʝʞʘʭ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ. 

ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʨʠʚʽʚ ʜʦ ʩʪʨʽʤʢʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʩʝʨʚʝʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʘʶʪʴ ʨʦʟʛʦʨʪʘʪʠ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʪʠ 

ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ. ɿʘʟʥʘʯʝʥʠʡ ʪʨʝʥʜ ʤʘʚ ʥʘʩʣʽʜʢʦʤ ʨʦʟʚʠʪʦʢ 

ʤʝʪʦʜʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʟ ʥʘʟʚʦʶ DevOps. ʉʪʘʥʜʘʨʪʦʤ 

çInformation Technology Curricula 2017è ʚ̔ ʜʧʦʚʽʜʥʽ ʧʠʪʘʥʥʷ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʦ 

ʨʦʟʛʣʷʜʫ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ɯʊ-ʬʘʭʽʚʮʽʚ [208]. ʎʝʡ ʜʦʢʫʤʝʥʪ 

ʩʪʦʩʦʚʥʦ ʚʠʚʯʝʥʥʷ ʢʫʨʩʽʚ DevOps ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɯʊ-ʩʠʩʪʝʤ ʪʘ ʟʘʟʚʠʯʘʡ ʤʽʩʪʷʪʴ ʢʦʤʘʥʜʥʠʡ ʧʨʦʢ̒ʪ ʽ ʙʝʟʧʝʨʝʨʚʥʝ 

ʥʘʜʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʥʘʩʣʽʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩʫ ʧʝʨʝʜʙʘʯʝʥʦ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ ʧʣʘʥʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʾ, 

ʨʦʟʛʦʨʪʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛʫ ʡ ʦʧʪʠʤʽʟʘʮʽ ʾ ʩʢʣʘʜʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʨʦʬʝʩʽʡʥʘ ʧʨʘʢʪʠʢʘ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʥʘʚʯʘʥʥʷ ʚ ʟʘʟʥʘʯʝʥʠʭ 

ʢʫʨʩʘʭ, ʥʘʛʦʣʦʰʫʻ ʥʘ ʩʧʽʣʴʥʠʭ ʮʽʣʷʭ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʢʦʣʝʢʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʦʩʪʽʡʥʦʤʫ ʩʧʽʣʢʫʚʘʥʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʽ ʟʜʦʙʫʚʘʯʽʚ. 

ʋ ʤʝʞʘʭ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco ʜʦʩʪʫʧʥʠʡ ʢʫʨʩ DevNet Associate, ʷʢʠʡ 

ʙʫʣʦ ʽʤʧʣʝʤʝʥʪʦʚʘʥʦ ʜʦ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-ADM. ʇʦʯʘʪʢʦʚʦ ʚʽʥ ʜʦʩʪʫʧʥʠʡ 

ʫ ʤʝʞʘʭ ʛʨʘʥʪʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʽʥʩʪʨʫʢʪʦʨʽʚ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʥʘʚʯʘʥʥʷ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʘʢʨʝʜʠʪʘʮʽʾ ʚʠʢʣʘʜʘʯʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʪʠ ʢʫʨʩ ʩʪʫʜʝʥʪʘʤ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʢʫʨʩʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʱʦʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 
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ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʯʝʨʝʟ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʤʝʨʝʞʝʚʠʭ ʜʦʜʘʪʢʽʚ, ʨʦʟʛʦʨʪʘʥʥʷ ʣʦʢʘʣʴʥʠʭ  ̔ ʭʤʘʨʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʪʦʱʦ. ʇʝʨʝʚʘʛʦʶ ʢʫʨʩʫ ʻ ʡ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʥʥʷ ʚ ʥʴʦʤʫ ʩʪʫʜʝʥʪʽʚ ʟ̔ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʥʘʚʠʯʦʢ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʂʦʨʦʪʢʦ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʟʤʽʩʪ ʢʫʨʩʫ DevNet. ɿʘʛʘʣʦʤ ʚʽʥ ʧʨʦʧʦʥʫʻ ʪʘʢʽ 

ʤʦʜʫʣʽ [217]: 

1. ɺʩʪʫʧʥʠʡ ʤʦʜʫʣʴ, ʧʨʠʩʚʷʯʝʥʠʡ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺ 

ʘʜʘʧʪʦʚʘʥʦʤʫ ʥʘʤʠ ʢʫʨʩʽ DevNet ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ ʩʪʫʜʝʥʪʠ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʫ 

ʭʤʘʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ. ʋ ʨʦʟʜʽʣʽ ʧʦʷʩʥʶʶʪʴ, ʷʢ ʨʦʟʛʦʨʥʫʪʠ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ, ʷʢʽ 

ʧʘʨʘʤʝʪʨʠ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʷʢ ʚʽʜʜʘʣʝʥʦ ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ʥʝʾ.  

2. ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʥʠʢʘ DevNet. ʄʦʜʫʣʴ ʟʥʘʡʦʤʠʪʴ ʩʪʫʜʝʥʪʘ ʟ ʪʘʢʠʤʠ 

ʚʘʞʣʠʚʠʤʠ ʟʘʩʦʙʘʤʠ ʨʦʟʨʦʙʣʝʥʥʷ, ʷʢ çʧʽʩʦʯʥʠʮʷè, ʜʦʢʫʤʝʥʪʘʮʽʷ ʪʘ ʩʠʩʪʝʤʘ 

ʧʽʜʪʨʠʤʢʘ. 

3. ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʜʠʟʘʡʥ ʚʤʽʩʪʫ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʦʩʥʦʚʥʦʶ ʢʦʥʮʝʧʮʽʻʶ ʮʴʦʛʦ ʤʦʜʫʣʷ.  

4. ʈʦʟʫʤʽʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ API. ʋ ʮʴʦʤʫ ʤʦʜʫʣʽ ʩʪʫʜʝʥʪʠ 

ʚʠʚʯʘʶʪʴ API-ʜʠʟʘʡʥ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʽ ʩʪʠʣʽ. ɼʦʚʦʣʽ ʜʝʪʘʣʴʥʦ ʚ ʤʦʜʫʣʽ ʨʦʟʛʣʷʥʫʪʦ 

ʩʪʘʥʜʘʨʪ REST API. 

5. ɺʩʪʫʧ ʜʦ ʦʩʥʦʚ ʤʝʨʝʞ. ʋ ʤʦʜʫʣʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ OSI ʪʘ TCP/IP. 

6. ʈʦʟʛʦʨʪʘʥʥʷ ʪʘ ʙʝʟʧʝʢʘ ʜʦʜʘʪʢʽʚ. ʉʪʫʜʝʥʪʠ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʤʦʜʝʣʷʤʠ 

ʨʦʟʛʦʨʪʘʥʥʷ ʜʦʜʘʪʢʽʚ, ʪʘʢʠʤʠ ʷʢ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ, ʢʦʥʪʝʡʥʝʨʠ ʪʘ ʙʝʟʩʝʨʚʝʨʥʽ 

ʦʙʯʠʩʣʝʥʥʷ. 

7. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ. ʋ ʮʽʡ ʪʝʤʽ ʩʪʫʜʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʜ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʘʤʠ ʨʘʟʦʤ ʟ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ, ʩʭʦʚʠʱʥʦʶ ʪʘ ʤʝʨʝʞʝʚʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. 

8. ʇʣʘʪʬʦʨʤʠ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ Cisco. ʄʦʜʫʣʴ ʻ ʢʦʨʠʩʥʠʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʢʘʨô̒ ʨʠ. ʊʝʤʘ ʦʧʠʩʫʻ ʮʝʥʪʨʠ ʨʦʟʨʦʙʥʠʢʽʚ Cisco. ɺʦʥʠ ʻ 

ʟʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 
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ɿʘʛʘʣʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʜʦʩʪʘʪʥʴʦ ʚʝʙʩʝʨʚʝʨʘ. 

ɸʚʪʦʨʠ ʢʫʨʩʫ ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ (ɺʄ) ʥʘ ʙʘʟʽ 

ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ VirtualBox. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʨʫʯʥʦʩʪʽ, ʢʦʥʪʨʦʣʴʦʚʘʥʦʩʪʽ, ʩʧʽʚʧʨʘʮʽ ʩʪʫʜʝʥʪʽʚ ʽʟ ʚʠʢʣʘʜʘʯʝʤ ʫ ʭʤʘʨʥʽʡ 

ʣʘʙʦʨʘʪʦʨʽʾ CL-ADM ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʰʘʙʣʦʥʠ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʥʘ ʙʘʟʽ 

ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ EVE-NG. 

ʆʜʥʘ ʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ ʧʨʘʮʶʻ ʥʘ ʙʘʟʽ Ubuntu Linux, ʽʥʰʘ ʻ ʭʤʘʨʥʦʶ 

ʨʝʘʣʽʟʘʮʽʻʶ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ CSR 1000V. ɺʄ ʥʘ ʙʘʟʽ Ubuntu Linux ʤʽʩʪʠʪʴ ʪʘʢʽ 

ʽʥʩʪʨʫʤʝʥʪʠ: ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python, IDE Visual Studio Code, 

Postman (ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʦʙʦʪʠ ʟ API), ʫʪʠʣʽʪʘ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ Git, ʝʤʫʣʷʪʦʨ 

Cisco Packet Tracer, ʪʦʱʦ 

ɼʣʷ ʧʨʠʢʣʘʜʫ ɺʄ Ubuntu Linux ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʯʘʪ-ʙʦʪʘ ʚ 

ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ çɺʠʢʦʨʠʩʪʘʥʥʷ REST API ʫ Pythonè. ʉʪʫʜʝʥʪʠ ʚʠʚʯʘʣʠ 

REST-API ʜʣʷ ʨʦʙʦʪʠ ʟ ʩʝʨʚʽʩʘʤʠ MapQuest, ISS Location ʪʘ Webex Teams. ʗʢ 

ʥʘʩʣʽʜʦʢ, ʾ ʭ ʯʘʪ-ʙʦʪ ʯʠʪʘʚ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʢʽʤʥʘʪʠ Webex Teams ʫ ʬʦʨʤʘʪʽ JSON, 

ʚʠʢʦʥʫʚʘʚ ʾʭ ʨʦʟʙʽʨ, ʟʥʘʭʦʜʠʚ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʥʘʟʚʦʶ ʤʽʩʪʘ. ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ 

ʩʮʝʥʘʨʽʡ ʚʠʢʣʠʢʘʚ API ʩʣʫʞʙʠ MapQuest ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʢʦʦʨʜʠʥʘʪ ʤʽʩʪʘ. ʑʝ ʦʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʣʠʞʯʠʡ ʯʘʩ 

ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʄʽʞʥʘʨʦʜʥʦʾ ʢʦʩʤʽʯʥʦʾ ʩʪʘʥʮʽʾ ʚ ʮʴʦʤʫ ʤʽʩʪʽ. ʅʘ ʦʩʪʘʥʥʴʦʤʫ 

ʝʪʘʧʽ ʯʘʪ-ʙʦʪ ʥʘʜʽʩʣʘʚ ʚʽʜʧʦʚʽʜʴ ʫ ʢʽʤʥʘʪʫ Webex Teams. 

 

4.3. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʥʘ ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ ʨʽʚʥʽ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

4.3.1. ɿʤʽʩʪ ʽ ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʢʫʨʩʫ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè 

ʅʘʚʯʘʥʥʷ ʥʘ ʜʨʫʛʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʧʦʥʫʻʤʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʫ ʬʦʨʤʽ ʩʧʝʮʢʫʨʩʫ çʆʩʥʦʚʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾè. ʁʦʛʦ ʦʩʥʦʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʚʚʘʞʘʻʤʦ ʬʦʨʤʫʚʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʽʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʍʆʉʅ.  

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ: 
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ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʚʠʟʥʘʥʠʭ ʚʝʥʜʦʨʽʚ ʫ ʛʘʣʫʟʽ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (Google Inc., Microsoft), ʚʽʜʢʨʠʪʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

ʷʢ ʦʩʥʦʚʠ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʪʝʤʘʤʠ ʩʧʝʮʢʫʨʩʫ ʻ ʪʘʢʽ: 

¶ ʇʫʙʣʽʯʥʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ (Google Workspace ʪʘ Microsoft 365); 

¶ ʍʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʭʤʘʨ (Apache Cloudstack, Proxmox); 

ʄʝʪʘ ʢʫʨʩʫ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥ ̔ʚ ʟʜʦʙʫʚʘʯʽʚ, ̫ ʢ ʚʘʞʣʠʚʦʛʦ ʩʢʣʘʜʥʠʢʘ 

ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʨʦʟʫʤʽʥʥʷ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʥʘʜʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʟʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻ ʁʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʗʢ 

ʨʝʟʫʣʴʪʘʪ ʚʠʚʯʝʥʥʷ ʧʨʦʧʦʥʦʚʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʚ ʟʜʦʙʫʚʘʯʽʚ ʜʦʮʽʣʴʥʦ 

ʬʦʨʤʫʚʘʪʠ ʪʘʢʽ ʟʥʘʥʥʻʚʽ ʩʢʣʘʜʥʠʢʠ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: 

¶ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʾ ʟʘ 

ʧʘʨʘʜʠʛʤʦʶ çʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴè; 

¶ ʤʦʜʝʣʽ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ; 

¶ ʧʦʥʷʪʪʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ ʾʾ ʨʦʟʛʦʨʪʘʥʥʷ; 

¶ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʧʣʘʪʬʦʨʤ Google 

Workspace ʪʘ Microsoft 365;  

¶ ʧʨʠʥʮʠʧʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʮʠʤ ʩʠʩʪʝʤ; 

¶ ʩʢʣʘʜʥʠʢʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʭʤʘʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʧʣʘʪʬʦʨʤ; 

¶ ʣʦʛʽʢʫ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ (ʥʘ ʧʨʠʢʣʘʜʽ Apache 

Cloudstack ʘʙʦ Proxmox VE); 

¶ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ.  

ɼʦ ʜʽʷʣʴʥʽʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʟʘʨʘʭʦʚʫʻʤʦ ʪʘʢʽ:  

¶ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʠ;  

¶ ʨʦʙʦʪʘ ʟ ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ Google 

Workspace ʪʘ Microsoft 365; 
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¶ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨ;  

¶ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ;  

¶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ (Apache 

Cloudstack ʪʘ Proxmox VE); 

¶ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʛʽʧʝʨʚʽʟʦʨʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʭʤʘʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ; 

¶ ʨʦʟʛʦʨʪʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʝʜʝʨʘʪʠʚʥʦʾ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ Windows Azure Access Control Service ʽ AD 

FS; 

¶ ʤʽʛʨʫʚʘʥʥʷ ʩʠʩʪʝʤ ʥʘ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ; 

¶ ʩʪʚʦʨʝʥʥʷ, ʨʝʜʘʛʫʚʘʥʥ,̫ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʫ ʢʦʨʧʦʨʘʪʠʚʥʽʡ 

ʪʘ ʘʢʘʜʝʤʽʯʥʽʡ ʭʤʘʨʘʭ. 

ɯʤʧʣʝʤʝʥʪʘʮʽʶ ʩʢʣʘʜʥʠʢʽʚ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʧʣʘʪʬʦʨʤ Google Workspace ʪʘ Microsoft 365 ʧʨʦʧʦʥʫʻʤʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʫ ʬʦʨʤʽ ʧʨʦʢ̒ʪʫ çʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʫ ʢʦʞʥʫ ʰʢʦʣʫè. ʁʦʛʦ ʟʘʚʜʘʥʥʷ 

ʧʦʣʷʛʘʶʪʴ ʫ ʧʨʦʢ̒ʪʫʚʘʥʥʽ ʪʘ ʨʦʟʛʦʨʪʘʥʥʽ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ 

ʰʢʽʣ. ɹʘʟʦʚʠʤʠ ʟʘʩʘʜʘʤʠ ʚ ʢʦʥʮʝʧʮʽʾ ʧʨʦʢ̒ʪʫ ̒: ʚʽʜʩʫʪʥʽʩʪʴ ʩʝʨʚʝʨʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʰʢʦʣʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʫʧʨʦʚʽʜ 

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʜʦʙʨʦʚʽʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʫʯʘʩʪʽ ʚ ʧʨʦʻʢʪ.̔ 

ʇʨʦʪʷʛʦʤ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʪʘʧʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʜʦʙʫʚʘʯʽʚ ʫ ʩʧʽʚʧʨʘʮʽ ʽʟ ʧʨʘʢʪʠʢʫʶʯʠʤʠ ʚʯʠʪʝʣʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ ʚʠʟʥʘʯʘʣʠ, ʷʢʽ 

ʩʝʨʚʽʩʠ, ʷʢ ʩʢʣʘʜʦʚʽ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʪʨʽʙʥʦ ʢʦʥʬʽʛʫʨʫʚʘʪʠ ʘʙʦ ʤʽʛʨʫʚʘʪʠ ʚ ʭʤʘʨʠ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʯʠʩʣʝʥʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘʫʢʦʚʮʽʚ ɯʥʩʪʠʪʫʪʫ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʅɸʇʅ ʋʢʨʘʾʥʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʘʥʘʣʽʟʫ ʪʘ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʩʪʚʦʨʝʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ  ̔

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʩʪʫʜʝʥʪʘʤʠ ʚʧʨʦʜʦʚʞ ʧô̫ ʪʠ ʨʦʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʫ ʰʢʦʣʘʭ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʂʦʦʨʜʠʥʘʮʽʶ ʨʦʙʦʪʠ ʟ ʫʯʠʪʝʣʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ ʪʘ ʩʫʧʨʦʚʽʜ ʨʦʟʛʦʨʥʫʪʠʭ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʫʻ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʢʦʤʫʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 
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ʦʩʚʽʪʠ. ɺ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʘʩʧʝʢʪʽ ʧʨʦʢ̒ʪ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʧʽʚʧʨʘʮʶ 

ʥʘʫʢʦʚʮʽʚ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʤʝʪʦʜʠʩʪʽʚ 

ʽʥʩʪʠʪʫʪʽʚ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʟ ʫʯʠʪʝʣʷʤʠ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ 

ʰʢʽʣ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʚʘʞʘʻʤʦ ʚʠʧʨʘʚʜʘʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʟʘʻʤʦʦʨʛʘʥʽʟʘʮʽʾ ʚʩʽʭ 

ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ. 

ʈʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʮʽʣʴʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʚʧʨʦʜʦʚʞ ʪʘʢʠʭ ʝʪʘʧʽʚ [254]:  

¶ ʧʨʦʙʣʝʤʥʦʛʦ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʦʩʚʽʪʥʽʭ  ̔ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ; 

¶ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ, ʥʘ ʷʢʦʤʫ ʩʣʽʜ ʟʜʽʡʩʥʠʪʠ ʟô̫ ʩʫʚʘʥʥʷ ʙʘʟʦʚʠʭ ʟʘʩʘʜ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

¶ ʦʮʽʥʶʚʘʣʴʥʦʛʦ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ  ̔ʜʦʙʽʨ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ 

ʦʮʽʥʶʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʩʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ; 

¶ ʜʽʷʣʴʥʽʩʥʦʛʦ, ʱʦ ʦʭʦʧʣʶʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʘʤʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʽʷʣʴʥʩ̔ʪɹ 

ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʢʣʘʜʥʠʢʽʚ; 

¶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ, ʥʘ ʷʢʦʤʫ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʚʽʨʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, 

ʢʦʨʝʢʮʽʶ ʨʦʟʛʦʨʥʫʪʠʭ ʩʝʨʚʽʩʽʚ, ʧʽʜʛʦʪʦʚʢʫ ʫʯʥʽʚ, ʫʯʠʪʝʣʽʚ ʜʦ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ; 

¶ ʫʟʘʛʘʣʴʥʶʚʘʣʴʥʦʛʦ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʤʦʜʝʣʴ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ 

ʟʘʢʣʘʜʫ, ʥʘʩʘʤʧʝʨʝʜ, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʫʙʣʽʯʥʽ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ. ʇʨʦʪʝ ʤʠ 

ʥʝ ʚʠʢʣʶʯʘʻʤʦ ʡ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʠ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʟʛʽʜʥʦ ʟ 

ʛʽʙʨʠʜʥʦ ʁʤʦʜʝʣʣ .ʁ 

ʅʠʥʽ ʥʘ ʨʠʥʢʫ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʚʽʜʥʽ ʤʽʩʮʷ ʧʦʩʽʜʘʶʪʴ ʩʚʽʪʦʚʽ ʣʽʜʝʨʠ 

ʚ ʛʘʣʫʟʽ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʢʦʤʧʘʥʽʾ Google Inc. ʪʘ 

Microsoft. ʂʦʞʥʘ ʟ ʥʠʭ ʨʦʟʨʦʙʠʣʘ ʪʘ ʚʧʨʦʚʘʜʞʫʻ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʭʤʘʨʥʽ 

ʧʣʘʪʬʦʨʤʠ Google Workspace ʪʘ Microsoft 365. ʆʙʠʜʚʽ ʧʣʘʪʬʦʨʤʠ ʤʘʶʪʴ 

ʘʢʘʜʝʤʽʯʥʽ ʧʽʜʧʠʩʢʠ ʪʘ ʜʦʩʪʫʧʥʽ ʜʣʷ ʟʘʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ɺʨʘʭʦʚʫʶʯʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʠ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ ʙʝʟʢʦʰʪʦʚʥʽ ʧʽʜʧʠʩʢʠ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʢʦʤʧʘʥʽʡ Google 

Inc ʪʘ Microsoft, ʟʦʢʨʝʤʘ, çGoogle for education fundamentalsè çMicrosoft 365 

Education ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚè ʪʘ çMicrosoft 365 Education ʜʣʷ 

ʩʪʫʜʝʥʪʽʚè.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʣʫʞʙ ʽ ʽʥʩʪʨʫʤʝʥʪʽʚ Google Workspace ʽ Microsoft 

365 for Education ʫ ʟʘʢʣʘʜʽ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: 

¶ ʥʘʜʽʡʥʽʩʪʴ ï ʮʽ ʧʨʦʜʫʢʪʠ ʚʽʜʦʤʽ ʩʚʦʻʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʙʝʟʧʝʢʦʶ 

ʜʘʥʠʭ; 

¶ ʘʚʪʦʨʠʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ʽ ʧʦʩʣʫʛ; 

¶ ʢʝʨʫʚʘʥʥʷ ʛʨʫʧʘʤʠ ʪʘ ʙʣʦʢʘʤʠ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʤʦʜʝʨʘʮʽʷ ʪʘ ʬʽʣʴʪʨʘʮʽʷ ʥʝʙʘʞʘʥʦʛʦ ʢʦʥʪʝʥʪʫ; 

¶ ʜʦʜʘʪʢʦʚʽ ʟʘʩʦʙʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ; 

¶ ʫʢʨʘʾʥʩʴʢʠʡ ʽʥʪʝʨʬʝʡʩ; 

¶ ʩʫʤʽʩʥʠʡ ʟ ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ Google Android ʽ 

Microsoft Windows 

¶ ʤʦʞʣʠʚʽʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟ ʨʽʟʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʍʤʘʨʥʘ ʧʣʘʪʬʦʨʤʘ Google Workspace ʤʽʩʪʠʪʴ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʝʨʚʽʩʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ Microsoft 365, ʧʨʦʪʝ ʙʘʟʦʚʽ ʩʝʨʚʽʩʠ ʾʭ ʦʙʦʭ ʻ ʦʜʥʘʢʦʚʠʤʠ. ʅʘʚʝʜʝʤʦ 

ʾʭ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 4.4.1. 

ʊʘʙʣʠʮʷ 4.4.1. ʆʩʥʦʚʥʽ ʩʝʨʚʽʩʠ ʧʣʘʪʬʦʨʤ  

Google Workspace ʪʘ Microsoft 365 

 Google Workspace Microsoft 365 

ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ Gmail Outlook 

ʇʣʘʥʫʚʘʥʥʷ ʧʦʜʽʡ Google Calendar Calendar 

ʍʤʘʨʥʝ ʩʭʦʚʠʱʝ Google Drive OneDrive 

ɺʽʜʝʦʜʟʚʽʥʢʠ ʪʘ ʥʘʨʘʜʠ Google Meet Skype for Business 

ʈʦʙʦʪʘ ʟ ʜʦʢʫʤʝʥʪʘʤʠ Google Drive OneDrive 

ɺʽʜʝʦʭʦʩʪʠʥʛ YouTube Video 

ʉʘʡʪʠ Google Sites Sharepoint 

ʋʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ Classroom OneNode Class 
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ɯʥʪʝʨʬʝʡʩ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ + + 

ʗʢ ʧʦʢʘʟʫʻ ʘʚʪʦʨʩʴʢʠʡ ʜʦʚʽʜ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʽ ʧʦʪʨʽʙʥʘ ʩʧʽʚʧʨʘʮʷ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʪʘ ʚʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ. ɹʘʞʘʥʦʶ ʻ ʜʦʧʦʤʦʛʘ ʟ ʙʦʢʫ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʩʠʩʪʝʤʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ.  

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʢ̒ʪʫ ʻ ʨʝʻʩʪʨʘʮʽʷ ʪʘ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʥ̔ʪʝʨʥʝʪ-

ʜʦʤʝʥʫ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. ɿʘʟʚʠʯʘʡ ʰʢʦʣʠ ʋʢʨʘʾʥʠ ʩʪʚʦʨʶʶʪʴ ʚʣʘʩʥʽ ʽʥʪʝʨʥʝʪ-

ʩʘʡʪʠ ʥʘ ʙʝʟʢʦʰʪʦʚʥʠʭ ʩʝʨʚʽʩʘʭ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʜʦʤʝʥʽʚ at.ua, in.ua ʪʦʱʦ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʢʣʘʤʠ, ʽʩʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʘʡʪʽʚ ʻ, ʧʦʟʘ 

ʩʫʤʥʽʚʦʤ, ʧʦʟʠʪʠʚʥʠʤ ʘʩʧʝʢʪʦʤ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʣʽʮʝʥʟʽʡ Google 

Workspace ʪʘ Microsoft 365 ʙʘʞʘʥʦ  ʁʻ ʥʘʷʚʥʽʩʪʴ ʪʘʢʦʛʦ ʩʘʡʪʫ. ʇʨʦʪʝ ʧʣʘʪʬʦʨʤʠ, 

ʥʘ ʷʢʠʭ ʨʦʟʤʽʱʝʥʦ ʪʘʢʽ ʩʘʡʪʠ, ʟʘʟʚʠʯʘʡ ʥʝ ʥʘʜʘʶʪʴ ʟʘʩʦʙʽʚ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʤʝʥʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʾʭ ʜʦʤʝʥʥʽ ʽʤʝʥʘ ʥʝ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʰʢʦʣʠ ʷʢ ʥʘʚʯʘʣʴʥʽ 

ʟʘʢʣʘʜʠ, ʦʩʢʽʣʴʢʠ ʥʝ ʤʽʩʪʷʪʴ ʩʢʣʘʜʦʚʦʾ çeduè. ɿʛʽʜʥʦ ʟ ʧʨʘʚʠʣʘʤʠ ʜʝʣʝʛʫʚʘʥʥʷ 

ʜʦʤʝʥʥʠʭ ʽʤʝʥ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʩʝʛʤʝʥʪʽ ʽʥʪʝʨʥʝʪʫ ʜʦʯʽʨʥʽ ʜʦʤʝʥʠ ʚ ʟʦʥʽ çedu.uaè 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʣʝʛʦʚʘʥʽ (ʥʘʜʘʥʽ) ʣʠʰʝ ʚʠʱʠʤ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ. ɿ ʦʛʣʷʜʫ ʥʘ 

ʮʝ ʜʦʮʽʣʴʥʠʤ ʚʚʘʞʘʻʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʜʦʤʝʥʫ çeduè ʫ ʤʝʞʘʭ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʜʦʤʝʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʤʠ ʨʝʻʩʪʨʫʚʘʣʠ ʜʦʤʝʥʠ ʰʢʽʣ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 

ʜʦʤʝʥʽ çedu.te.uaè. ɺʨʘʭʦʚʫʶʯʠ ʢʦʥʮʝʧʮʽʶ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟʘʢʣʘʜʫ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʤʠ ʥʘʤʘʛʘʣʠʩʷ ʤʽʥʽʤʽʟʫʚʘʪʠ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ 

ʨʝʻʩʪʨʘʮʽʶ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʜʝʣʝʛʫʚʘʥʥʷ ʜʦʤʝʥʥʠʭ ʽʤʝʥ. ɿʦʢʨʝʤʘ, ʦʜʠʥ ʟ 

ʥ̔ʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʝʟʢʦʰʪʦʚʥʦ ʜʝʣʝʛʫʚʘʚ ʜʣʷ 

ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʜʦʯʽʨʥʽ ʜʦʤʝʥʠ ʚ ʟʦʥʽ çedu.te.uaè. ʆʩʢʽʣʴʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʜʦʤʝʥʽʚ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʚʘ ʩʝʨʚʝʨʠ ʽʤʝʥ ï ʦʩʥʦʚʥʠʡ  ̔ʨʝʟʝʨʚʥʠʡ, ʪʦ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʥʘʤʠ ʙʫʣʦ ʥʘʣʘʰʪʦʚʘʥʦ ʚʝʜʫʯʠʡ ʩʝʨʚʝʨ, ʘ ʷʢ ʚʝʜʝʥʠʡ 

ʚʠʢʦʨʠʩʪʘʥʦ ʙʝʟʢʦʰʪʦʚʥʠʡ ʫʢʨʘʾʥʩʴʢʠʡ ʩʝʨʚʽʩ secondary.net.ua.  

ʅʘʩʪʫʧʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʢ̒ʪʫ çʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʫ ʢʦʞʥʫ ʰʢʦʣʫè ʙʫʣʘ 

ʨʝʻʩʪʨʘʮʽʷ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ʰʢʦʣʠ ʥʘ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʘʭ Google Workspace ʪʘ 

Microsoft 365. ʇʝʨʰʦʯʝʨʛʦʚʦ ʫʯʘʩʥʠʢʘʤ ʩʣʽʜ ʙʫʣʦ ʧʽʜʪʚʝʨʜʠʪʠ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ 

ʥʘ ʜʦʤʝʥ. ʎʶ ʧʨʦʮʝʜʫʨʫ ʤʘʛʽʩʪʨʘʥʪʠ ʚʠʢʦʥʫʚʘʣʠ, ʩʪʚʦʨʶʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʧʠʩʠ 
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ʥʘ ʩʝʨʚʝʨʽ ʜʦʤʝʥʥʠʭ ʽʤʝʥ, ʨʝʪʝʣʴʥʦ ʟʘʧʦʚʥʶʶʯʠ ʫʩʽ ʧʨʦʧʦʥʦʚʘʥʽ ʭʤʘʨʥʠʤ 

ʧʨʦʚʘʡʜʝʨʦʤ ʬʦʨʤʠ. ɿʜʦʙʫʚʘʯʘʤ ʧʦʪʨʽʙʥʦ ʩʚʦʻʯʘʩʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʣʠʩʪʠ 

ʢʦʤʧʘʥʽʡ Google ʪʘ Microsoft. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚ ʧʨʦʻʢʪʽ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ 

ʤʽʥʽʛʨʫʧʠ ʟ ʜʚʦʭ ʩʪʫʜʝʥʪʽʚ  ̔ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʚʽʜʧʦʚʽʜʥʦʾ ʰʢʦʣʠ. ʋʩʽ ʚʦʥʠ 

ʤʘʣʠ ʜʦʩʪʫʧ ʜʦ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ, ʟ ʷʢʦʛʦ ʚʽʜʙʫʚʘʣʘʩʷ ʨʝʻʩʪʨʘʮʽʷ ʦʙʣʽʢʦʚʦʛʦ 

ʟʘʧʠʩʫ ʰʢʦʣʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʣʽʮʝʥʟʽʾ ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʮʽʣʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ 

ʫ ʥʴʦʤʫ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʫʩʫ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ 

ʙʘʞʘʥʦʶ ʻ ʥʘʷʚʥʽʩʪʴ ʩʘʡʪʫ ʰʢʦʣʠ. ʇʨʦʪʝ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ʙʫʚ 

ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʦʪʨʠʤʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʣʽʮʝʥʟʽʡ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʦʛʦ ʩʘʡʪʫ. 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʪʘʢʝ ʨʦʟʨʦʙʣʝʥʥʷ ʩʘʡʪʫ ʰʢʦʣʠ ʤʦʞʣʠʚʝ ʥʘ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤʘʭ. 

ʅʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʢʦʤʧʘʥʽʷ Google Inc. ʥʘʜʘʻ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʫ ʩʝʨʪʠʬʽʢʘʪ ISO/IEC 27001. 

ʗʢ ʚʽʜʦʤʦ, ʦʩʥʦʚʥʠʤ ʩʝʨʚʽʩʦʤ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ Google Workspace ʪʘ 

Microsoft 365 ʻ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ. ʉʝʨʚʝʨʠ ʜʦʤʝʥʥʠʭ ʽʤʝʥ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʧʨʘʮʶʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʧʦʰʪʦʚʠʤʠ ʩʝʨʚʝʨʘʤʠ ʢʦʤʧʘʥʽʡ Google 

ʪʘ Microsoft. ʅʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʨʝʘʣʽʟʘʮʽʾ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʍʆʉʅ ʟʘʢʣʘʜʽʚ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽ ʾʧʦʰʪʦʚʠʭ ʩʝʨʚʽʩʽʚ 

ʦʙʦʭ ʧʣʘʪʬʦʨʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʫ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠʩʷ, ʷʢʠʡ 

ʧʦʰʪʦʚʠʡ ʩʝʨʚʽʩ ʙʫʜʝ ʦʩʥʦʚʥʠʤ. ʉʪʫʜʝʥʪʘʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʣʘʰʪʫʚʘʪʠ 

ʜʦʜʘʪʢʦʚʝ ʧʝʨʝʩʠʣʘʥʥʷ ʢʦʧʽʡ ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʤʽʞ ʩʝʨʚʽʩʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʽʟ 

ʩʝʨʚʽʩʫ Gmail ʜʦ Outlook. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʣʠʩʪʠ, ʷʢʽ ʥʘʜʭʦʜʠʪʠʤʫʪʴ ʯʝʨʝʟ ʩʝʨʚʽʩ 

Gmail ʢʦʨʠʩʪʫʚʘʯʝʚʽ pupil@school.edu.te.ua, ʙʫʜʝ ʜʦʜʘʪʢʦʚʦ ʥʘʜʽʩʣʘʥʦ ʜʦ ʩʝʨʚʽʩʫ 

Outlook (ʟʘ ʫʤʦʚʠ, ʷʢʱʦ ʥʘ ʩʝʨʚʽʩʽ Microsoft 365 ʪʘʢʦʞ ʩʪʚʦʨʝʥʦ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ 

pupil@school.edu.te.ua). ʇʨʦʪʝ ʩʪʘʥ ʧʦʰʪʦʚʠʭ ʩʢʨʠʥʴʦʢ ʩʝʨʚʽʩʽʚ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦ 

ʥʝ ʙʫʜʝ. ʊʦʙʪʦ ʧʨʦʯʠʪʘʥʠʡ, ʥʘʜʽʩʣʘʥʠʡ ʘʙʦ ʚʠʜʘʣʝʥʠʡ ʣʠʩʪ ʥʘ ʩʝʨʚʽʩʽ Gmail ʥʝ 

ʙʫʜʝ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʦʙʨʘʞʝʥʦ ʚ Microsoft 365.  

ʆʙʠʜʚʽ ʧʣʘʪʬʦʨʤʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. ʇʝʨʰʦʯʝʨʛʦʚʠʤʠ ʟʘʜʘʯʘʤʠ ʻ ʩʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ 
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ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʛʨʫʧ. ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʜʣʷ ʦʙʦʭ 

ʧʣʘʪʬʦʨʤ ʙʫʣʦ ʦʙʨʘʥʦ ʽʤʧʦʨʪ ʽʟ ʥʘʧʝʨʝʜ ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ, 

ʟʘʟʚʠʯʘʡ ʫ ʬʦʨʤʘʪʽ csv. 

ʆʙʠʜʚʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʫʶʪʴ ʤʝʭʘʥʽʟʤ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʦʙʪʦ ʣʠʩʪ 

ʥʘʜʽʩʣʘʥʠʡ ʥʘ ʝʣʝʢʪʨʦʥʥʫ ʩʢʨʠʥʴʢʫ ʛʨʫʧʠ ʙʫʜʝ ʜʦʩʪʘʚʣʝʥʠʡ ʫʩʽʤ ʾʾ ʫʯʘʩʥʠʢʘʤ, ʟ 

ʧʘʧʢʦʶ ʯʠ ʜʦʢʫʤʝʥʪʦʤ ʜʦ ʷʢʠʭ ʥʘʜʘʥʦ ʜʦʩʪʫʧ ʛʨʫʧʽ ʟʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʫʩʽ ʾʾ 

ʫʯʘʩʥʠʢʠ, ʜʦʩʪʫʧ ʜʦ ʧʦʜʽʾ ʢʘʣʝʥʜʘʨʷ ʪʘʢʦʞ ʦʪʨʠʤʘʶʪʴ ʫʩʽ ʫʯʘʩʥʠʢʠ ʟʘʧʨʦʰʝʥʦʾ 

ʛʨʫʧʠ ʪʦʱʦ. ɼʣʷ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ Google Workspace ʩʪʫʜʝʥʪʠ, 

ʢʦʥʩʫʣʴʪʫʶʯʠʩʴ ʽʟ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʰʢʽʣ, ʨʦʟʨʦʙʣʷʶʪʴ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʦʜʠʥʠʮ ɹ(ʨʠʩ. 4.4.1). 

 

ʈʠʩ. 4.4.1 ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʧʽʜʨʦʟʜʽʣʠ ʟʘʢʣʘʜʫ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ,  

ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʢʦʥʩʦʣ ̔ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ Google Workspace 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʻʢʪʫ ʚʠʤʘʛʘʻ ʫʚʘʛʠ ʱʦʜʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤ 

ʩʫʧʨʦʚʦʜʫ ʪʘ ʧʽʜʪʨʠʤʢʠ. ɿʦʢʨʝʤʘ, ʫ ʚʯʠʪʝʣʽʚ ʚʠʥʠʢʘʶʪʴ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. ʈʦʟʚôʷʟʘʥʥʷ 

ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʦʯʥʠʭ  ̔ ʜʠʩʪʘʥʮʽʡʥʠʭ ʩʝʤʽʥʘʨʽʚ, 

ʧʨʘʢʪʠʢʫʤʽʚ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʫʧʨʦʚʦʜʫ ʨʦʟʛʦʨʥʫʪʠʭ 

ʩʠʩʪʝʤ. 

ɺʠʚʯʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ ʟʛʽʜʥʦ ʟ ʘʚʪʦʨʩʴʢʦ ʁ ʤʝʪʦʜʠʢʦ  ʁ

ʟʜʽʡʩʥʶʪʁʴ ʥʘ ʦʩʥʦʚʽ ʚʽʜʢʨʠʪʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʍʆʉʅ ʟʘʢʣʘʜʫ 

ʦʩʚʽʪʠ (Apache Cloudstack ʪʘ Proxmox VE).  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʠʢʠ ʥʝʦʙʭʽʜʥʝ ʚʽʜʧʦʚʽʜʥʝ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʗʢ 

ʙʫʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚ ʩʝʨʚʽʩʥʽʡ ʤʦʜʝʣʽ, ʫ ʩʢʣʘʜʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ 
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ʬʫʥʢʮʽʦʥʫʶʪʴ ʩʝʨʚʝʨʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʾ. ʇʨʦʪʝ, ʷʢ ʩʚʽʜʯʠʪʴ ʜʦʩʚʽʜ 

ʘʚʪʦʨʘ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʙʫʣʦ ʚ ʫʞʠʪʢʫ, ʘʙʦ ʦʨʝʥʜʫʚʘʪʠ ʡʦʛʦ 

ʚ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʘ [336]. 

ɼʣʷ ʥʘʚʯʘʥʥʷ ʨʦʟʛʦʨʪʘʥʥ ʁʪʘʢʠʭ ʭʤʘʨ ʪʘʢʦʞ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʛʨʫʧʦʚʠʡ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʨʦʟʧʦʜʽʣʽ ʟʘʚʜʘʥʴ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʨʘʟʦʤ ʘʙʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʘʚʜʘʥʥʷ ʪʘʢʽ ʷʢ:  

¶ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʩʝʨʚʝʨʘ ʙʘʟ ʜʘʥʠʭ; 

¶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ; 

¶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʽʧʝʨʚʽʟʦʨʽʚ; 

¶ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ; 

¶ ʨʦʟʧʦʜʽʣ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʋ ʧʦʜʘʣʴʰʦʤʫ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʮʽ ʨʦʣʽ ʤʽʞ ʩʦʙʦʶ.  

ʇʦʨʷʜ ʟ ʚʽʜʢʨʠʪʠʤʠ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʦʶ 

ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʜʦ ʟʤʽʩʪʫ ʜʠʩʮʠʧʣʽʥʠ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè ʦʢʨʝʤʠʭ 

ʧʠʪʘʥʴ ʘʙʦ ʡ ʫʩʽʭ MOOC-ʢʫʨʩʽʚ. ʆʜʥʽʻʶ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʨʝʘʣʽʟʫ ̒

ʩʝʨʚʽʩʥʫ ʤʦʜʝʣʴ çʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè ʻ Google Cloud Platform. ʅʘ 

ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ, ʾʾ ʢʦʤʧʘʥʽʷ-ʨʦʟʨʦʙʥʠʢ ʥʝ ʧʨʦʧʦʥʫʻ ʛʨʘʥʪʽʚ ʜʣʷ ʫʥʽʚʝʨʩʠʪʝʪʽʚ 

ʋʢʨʘʾʥʠ. ʇʨʦʪʝ ʜʦʩʪʫʧ ʜʦ ʧʣʘʪʬʦʨʤʠ ʤʦʞʣʠʚʠʡ ʫ ʤʝʞʘʭ MOOC-ʢʫʨʩʽʚ. ɿʦʢʨʝʤʘ, 

ʫ ʤʝʞʘʭ ʧʨʦʛʨʘʤʠ çCoursera ʜʣʷ ʢʘʤʧʫʩʽʚè ʟʜʦʙʫʚʘʯʽ ʧʨʦʭʦʜʠʣʠ ʢʫʨʩʠ ʽʟ 

ʟʘʛʘʣʴʥʦʶ ʥʘʟʚʦʶ çʆʩʥʦʚʠ Google Cloud Platformè: ʙʘʟʦʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘè. 

ʇʝʨʠhʡ ʢʫʨʩ ʧʨʦʧʦʥʫʻ ʟʜʦʙʫʚʘʯʘʤ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʢʦʤʧʣʝʢʩʥʦʶ ʪʘ ʛʥʫʯʢʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ ʧʦʩʣʫʛʘʤʠ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʥʘʜʘʻ Google Cloud, 

ʟʦʩʝʨʝʜʞʫʶʯʠʩʴ ʥʘ ʩʢʣʘʜʥʠʢʫ Compute Engine. ɿʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ ʚʽʜʝʦʣʝʢʮʽʡ, 

ʜʝʤʦʥʩʪʨʘʮʽʡ ʽ ʧʨʘʢʪʠʯʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʫʯʘʩʥʠʢʠ ʜʦʩʣʽʜʞʫʶʪʴ ʽ 

ʨʦʟʛʦʨʪʘʶʪʴ ʝʣʝʤʝʥʪʠ ʨʽʰʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʧʦʥʝʥʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʘʢʽ ʷʢ 

ʤʝʨʝʞʽ, ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʪʘ ʩʣʫʞʙʠ ʜʦʜʘʪʢʽʚ. ʉʪʫʜʝʥʪʠ ʜʽʟʥʘʶʪʴʩʷ, ʷʢ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Google Cloud ʯʝʨʝʟ ʢʦʥʩʦʣʴ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʘʩʽʙ çCloud Shellè, 

ʘ ʪʘʢʦʞ ʧʨʦ ʧʨʦʬʝʩʽʶ ʭʤʘʨʥʦʛʦ ʘʨʭʽʪʝʢʪʦʨʘ, ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʤʝʨʝʞʽ ʟ ʚʽʨʪʫʘʣʴʥʦʶ ʧʨʠʚʘʪʥʦʶ 

ʭʤʘʨʦʶ (VPC), ʧʨʦʢ̒ʪʘʤʠ, ʤʝʨʝʞʘʤʠ, ʧʽʜʤʝʨʝʞʘʤʠ, IP-ʘʜʨʝʩʘʤʠ, ʤʘʨʰʨʫʪʘʤʠ 
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ʪʘ ʧʨʘʚʠʣʘʤʠ ʬʽʣʴʪʨʫʚʘʥʥʷ ʜʘʥʠʭ [232]. 

ɼʨʫʛʠʡ (ʧʦʛʣʠʙʣʝʥʠʡ) ʢʫʨʩ ʧʨʦʧʦʥʫʻ ʜʦ ʚʠʚʯʝʥʥʷ ʚʘʞʣʠʚʽ ʧʦʥʷʪʪʷ ʪʘ 

ʪʝʨʤʽʥʦʣʦʛʽʶ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʣʘʪʬʦʨʤʦʶ Google Cloud. ʋ ʢʫʨʩʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʜʝʦʣʝʢʮʽʾ ʪʘ ʣʘʙʦʨʘʪʦʨʥ ̔ ʨʦʙʦʪʠ ʩʪʦʩʦʚʥʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʩʭʦʚʠʱ Google Cloud, ʘ ʪʘʢʦʞ ʚʘʞʣʠʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʢʝʨʫʚʘʥʥʷ 

ʨʝʩʫʨʩʘʤʠ ʪʘ ʧʦʣʽʪʠʢʦʶ ʙʝʟʧʝʢʠ. ʋʥʘʩʣʽʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ MOOC-ʢʫʨʩʫ 

ʟʜʦʙʫʚʘʯʽ ʥʘʚʯʘʶʪʴʩʷ [256]: 

¶ ʚʠʟʥʘʯʘʪʠ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ Google Cloud; 

¶ ʧʨʘʮʶʚʘʪʠ ʟ ʩʝʨʚʽʩʘʤʠ Google Cloud; 

¶ ʦʙʠʨʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʛʦʨʪʘʥʥʷ ʜʦʜʘʪʢʽʚ, ʟʦʢʨʝʤʘ 

App Engine, Google Kubernetes Engine ʽ Compute Engine; 

¶ ʨʦʟʛʦʨʪʘʪʠ ʭʤʘʨʥʽ ʩʭʦʚʠʱʘ Cloud Storage, Cloud SQL, Cloud Bigtable ʪʘ 

Firestore. 

ʆʩʢʽʣʴʢʠ ʩʧʝʮʢʫʨʩ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè ʧʝʨʝʜʙʘʯʝʥʠʡ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʥʘ ʜʨʫʛʦʤʫ (ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ) ʨʽʚʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʚʚʘʞʘʻʤʦ ʜʦʨʝʯʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʴʦʤʫ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʠʢʣʘʜʘʯ 

ʬʦʨʤʫʣʶʻ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʭʤʘʨʠ, ʘ ʩʪʫʜʝʥʪʠ ʜʦʩʣʽʜʞʫʶʪʴ ʪʘ ʥʘʣʘʰʪʦʚʫʶʪʴ 

ʧʣʘʪʬʦʨʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʚʠʤʦʛ. ʇʽʜʙʠʪʪʷ ʧʽʜʩʫʤʢʽʚ ʪʘʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʞʣʠʚʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʅʘʧʨʠʢʣʘʜ, ʦʜʥʘ 

ʧʣʘʪʬʦʨʤʘ ʤʦʞʝ ʤʘʪʠ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʭʤʘʨʥʦʛʦ ʭʦʩʪʠʥʛʫ, 

ʘ ʽʥʰʘ ʙʫʜʝ ʝʬʝʢʪʠʚʥʽʰʝ ʧʨʘʮʶʚʘʪʠ ʷʢ ʩʢʣʘʜʥʠʢ ʍʆʅʉ. 

 

4.3.2. ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ  

ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ 

ʊʨʝʪʽʡ ʝʪʘʧ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʩʪʦʩʫʻʪʴʩʷ ʚʠʚʯʝʥʥʷ 

ʚʠʙʨʘʥʠʭ ʧʠʪʘʥʴ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. ʁʦʛʦ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ 

ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʪʝʤ ʢʫʨʩʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʚʝʙʧʨʦʛʨʘʤʫʚʘʥʥʷ) ʘʙʦ ʚ 

ʤʝʞʘʭ ʦʢʨʝʤʦʛʦ ʢʫʨʩʫ ʟʘ ʚʠʙʦʨʦʤ çʈʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚè. ɿʘ ʫʤʦʚʠ 

ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʘʪʥɹʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʢʨʝʜʠʪʽʚ ʧʨʦʧʦʥʦʚʘʥʽ ʧʠʪʘʥʥʷ ʤʦʞʝ 
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ʙʫʪʠ ʽʤʧʣʝʤʝʥʪʦʚʘʥʦ ʜʦ ʢʫʨʩʫ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè. ʋ ʙʫʜʴ-̫ ʢʦʤʫ 

ʚʠʧʘʜʢʫ, ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ï ʦʪʨʠʤʘʥʥʷ ʩʘʤʝ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ  ̔ʥʘʚʠʯʦʢ ɦ ʦʜʦ 

ʨʦʟʨʦʙʣʝʥʥʷ ʚʣʘʩʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ.  

ʆʩʢʽʣʴʢʠ ʪʨʝʪʽʡ ʝʪʘʧ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʪʦ, ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʜʦʮʽʣʴʥʠʤ ʚʚʘʞʘʻʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦ̒ʢʪʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʝʪʦʜ ʧʨʦʢ̒ʪʽʚ 

ʰʠʨʦʢʦ ʦʧʠʩʘʥʠʡ ̔  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʝʜʘʛʦʛʽʮʽ ʜʦʚʦʣʽ ʜʘʚʥʦ, ʜʦʩʣʽʜʥʠʢʠ ʚ 

ʛʘʣʫʟʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʚʚʘʞʘʶʪ ɹʡʦʛʦ ʦʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʫ ʥʘʚʯʘʥʥ ̔

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ [96]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʥʘ ʟʘʟʥʘʯʝʥʦʤʫ ʝʪʘʧʽ ʤʦʜʝʣʽ ʤʘʻ 

ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʚʠʤʦʛʘʤ: 

¶ ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʪʘ ʟʘʚʜʘʥʴ, ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʷʢʠʭ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ 

ʧʨʦ̒ʢʪ; 

¶ ʨʦʟʚʠʪʦʢ ʫ ʟʜʦʙʫʚʘʯʽʚ ʟʜʘʪʥʦʩʪʝʡ ʜʦ ʽʥʽʮʽʘʪʠʚʠ ʪʘ ʢʨʝʘʪʠʚʥʦʩʪʽ ʱʦʜʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ ʡ ʪʝʩʪʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ; 

¶ ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ; 

¶ ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦ ʩʬʦʨʤʦʚʘʥʠʭ ʬʘʭʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʨʦ̒ʢʪʫ; 

¶ ʤʘʢʩʠʤʘʣʴʥʘ ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʧʨʦʢ̒ʪʫ ʥʘ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ; 

¶ ʧʨʠʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ  ̔ʟʥʘʯʫʱ̔ ʩʪʴ ʦʜʝʨʞʘʥʠʭ ʟʜʦʙʫʚʘʯʘʤʠ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʑʦʜʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʪʦ ʾʭ 

ʨʦʟʚʠʪʦʢ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09 ʉʝʨʝʥʜʷ 

ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è. ʆʪʞʝ, ʜʦʮʽʣʴʥʦ ʧʨʦʧʦʥʫʚʘʪʠ ʤʘʛʽʩʪʨʘʥʪʘʤ ʟʘʩʪʦʩʫʚʘʪʠ 

ʧʦʧʝʨʝʜʥʴʦ ʟʘʩʚʦʻʥʽ ʥʘʚʠʯʢʠ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʤʝʪʦʶ ʟʜʦʙʫʪʪ ̫ʥʦʚʠʭ, ʟʦʢʨʝʤʘ ʱʦʜʦ 

ʦʧʘʥʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʡʦʛʦ 

ʩʝʨʚʝʨʥʦʛʦ ʪʘ ʢʣʽʻʥʪʩʴʢʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ JavaScript, 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ʥʘ ʩʫʯʘʩʥʽʡ ʧʨʦʛʨʘʤʥʽʡ ʧʣʘʪʬʦʨʤʽ Node.js, ʨʦʟʛʦʨʪʘʥʥʷ 

ʧʨʦʻʢʪʫ ʚ ʭʤʘʨʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ. ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʬʦʨʤʫʚʘʪʠ ʮʽʣʽʩʥʝ ʙʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʝʙʜʦʜʘʪʢʫ. 
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ɿʤʽʩʪ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʛʦ ʢʫʨʩʫ 

çʈʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚè ʘʙʦ ʟʤʽʩʪʦʚʦʛʦ ʤʦʜʫʣʷ ʜʠʩʮʠʧʣʽʥʠ çʆʩʥʦʚʠ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè. ʋ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʚʠʧʘʜʢʽʚ ʚʽʥ ʤʘʻ ʤʽʩʪʠʪʠ ʢʽʣʴʢʘ ʪʝʤ, ̫ʢʽ 

ʤʘʶʪʴ ʥʝʟʥʘʯʥʠʡ ʦʙʩʷʛ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ.  

ʋ ʤʝʞʘʭ ʧʝʨʰʦʾ ʪʝʤʠ ʜʦʮʽʣʴʥʦ ʦʙʨʘʪʠ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʭʤʘʨʥʦʶ 

ʧʣʘʪʬʦʨʤʦʶ Google Cloud Platform (GCP). ʇʨʘʢʪʠʯʥʘ ʯʘʩʪʠʥʘ ʧʝʨʝʜʙʘʯʘʻ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʭʤʘʨʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ. ɿ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʧʣʫʪʘʥʠʥʠ ʟ ʤʝʪʦʜʦʤ ʥʘʚʯʘʥʥʷ ʥʘʜʘʣʽ ʥʘʟʠʚʘʪʠʤʝʤʦ 

ʡʦʛʦ GCP-ʧʨʦʻʢʪʦʤ. ʉʪʚʦʨʶʶʯʠ ʡʦʛʦ, ʚʘʨʪʦ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʘʨʭʽʪʝʢʪʫʨʽ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʽ ʡʦʛʦ ʦʩʥʦʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ. 

ʅʘʩʪʫʧʥʘ ʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʤʦʜʫʣʷ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʚʭʦʜʫ ʚ ʩʠʩʪʝʤʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʄʘʛʽʩʪʨʘʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʧʨʦʻʢʪʫʚʘʪʠ ʡ ʨʦʟʨʦʙʠʪʠ ʤʝʥʝʜʞʝʨ 

ʢʦʥʪʘʢʪʽʚ, ʦʩʥʦʚʥʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ ʷʢʦʛʦ ʙʫʜʝ ʨʝʘʣʽʟʘʮʽʷ ʜʣʷ ʘʚʪʦʨʠʟʦʚʘʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʙʘʟʦʚʠʭ ʦʧʝʨʘʮʽʡ ʘʜʨʝʩʥʦʾ ʢʥʠʛʠ ï ʩʪʚʦʨʝʥʥʷ, ʧʝʨʝʛʣʷʜ, ʨʝʜʘʛʫʚʘʥʥ ̫

ʪʘ ʚʠʜʘʣʝʥʥʷ ʟʘʧʠʩʽʚ ʧʨʦ ʢʦʥʪʘʢʪʠ. ɼʦʜʘʪʢʦʚʦ ʧʝʨʝʜʙʘʯʝʥʦ ʬʫʥʢʮʽ ʁʥʘʜʩʠʣʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʣʠʩʪʽʚ ʦʙʨʘʥʠʤ ʫ ʤʝʥʝʜʞʝʨʽ ʢʦʥʪʘʢʪʘʤ. ɺʝʙʩʝʨʚʽʩ ̔ʟ ʧʝʨʝʣʽʯʝʥʠʤʠ 

ʚʠʱʝ ʬʫʥʢʮʽʷʤʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʚʘʯʘʤ ʫʩʚʽʜʦʤʠʪʠ, ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʝʷʢʽ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʧʣʘʪʬʦʨʤ Google Workspace ʪʘ GCP, ʟʦʢʨʝʤʘ Computer 

Engine, Google Cloud Storage, SQL, API & Services. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʦʩʚʽʪʥʽʭ ʛʨʘʥʪʽʚ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʜʦʩʪʫʧʫ 

ʫʢʨʘʾʥʩʴʢʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʜʦ ʧʣʘʪʬʦʨʤʠ GCP, ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʠʤ ʾ ʾ

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʥʥʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʎʝ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʯʘʪʢʦʚʠʡ ʧʨʦʙʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʟ ʧʣʘʪʬʦʨʤʦʶ 

ʘʙʦ ʧʨʘʮʶʶʯʠ ʟ ʜʝʷʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʤʝʞʘʭ ʙʝʟʢʦʰʪʦʚʥʠʭ ʣʽʤʽʪʽʚ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ (Free Tier). 

ʈʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ Google Cloud Platform ʚʠʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʾ 

ʛʨʫʧʦʚʦʾ ʬʦʨʤʠ ʨʦʙʦʪʠ. ʆʪʞʝ, ʜʦ ʢʦʞʥʦʛʦ ʧʨʦʻʢʪʫ ʩʣʽʜ ʜʦʜʘʪʠ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ ʪʘ 

ʧʨʠʟʥʘʯʠʪʠ ʾʤ ʧʝʚʥʽ ʨʦʣʽ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʧʦʚʥʦʚʘʞʝʥʥʷ ʜʦʩʪʫʧʫ (ʈʠʩʫʥʦʢ 4.5.1). 
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ʈʠʩ. 4.5.1. ɼʦʜʘʚʘʥʥʷ ʫʯʘʩʥʠʢʽʚ ʜʦ ʧʨʦʢ̒ʪʫ  

ʩʝʨʚʽʩʫ Google Cloud Platform 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦ̒ʢʪʫ ʧʝʨʝʜʙʘʯʘʻ ʡʦʛʦ ʨʦʟʜʽʣ ʥʘ ʢʽʣʴʢʘ ʦʢʨʝʤʠʭ ʩʢʣʘʜʥʠʢʽʚ. 

ʉʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʟʘʚʜʘʥʴ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.5.2. ʆʪʞʝ, ʦʢʨʝʤʠʤʠ, ʘʣʝ 

ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʤʦʞʫʪʴ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘʢʠʭ 

ʤʦʜʫʣʽʚ: 

¶ ʨʝʻʩʪʨʘʮʽ ̫ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʘʚʪʦʨʠʟʘʮʽʷ ʥʘ ʩʝʨʚʽʩʽ; 

¶ ʚʠʢʦʥʘʥʥʷ ʙʘʟʦʚʠʭ ʦʧʝʨʘʮʽʡ ʽʟ ʟʘʧʠʩʘʤʠ ʚ ʩʝʨʚʽʩʽ ï ʧʝʨʝʛʣʷʜ, ʩʪʚʦʨʝʥʥʷ, 

ʨʝʜʘʛʫʚʘʥʥʷ; 

¶ ʥʘʜʩʠʣʘʥʥʷ ʣʠʩʪʽʚ ʟʘ ʢʦʥʪʘʢʪʥʠʤʠ ʜʘʥʠʤʠ ʟ ʘʜʨʝʩʥʦʾ ʢʥʠʛʠ. 

 

ʈʠʩ. 4.5.2. ɹʘʟʦʚʽ ʩʢʣʘʜʥʠʢʠ ʧʨʦ̒ʢʪʫ 
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ɿʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʣʽʯʝʥʠʡ ʬʫʥʢʮʽʦʥʘʣ  ̔ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʫʨʩʫ ʙʫʜʝ ʜʦʮʽʣʴʥʠʤ ʧʽʩʣʷ ʟʜʦʙʫʪʪʷ 

ʩʪʫʜʝʥʪʦʤ ʙʘʟʦʚʠʭ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʘʩʚʦʻʥʥʷ ʦʩʥʦʚ 

ʚʝʙʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʜʽʾ çʢʣʽʻʥʪ ï ʩʝʨʚʝʨè, ʥʘʚʠʯʦʢ ʧʦʙʫʜʦʚʠ 

ʘʣʛʦʨʠʪʤʽʚ. 

ɿʜʦʙʫʪʪʷ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʚʤʽʥʴ  ̔ ʥʘʚʠʯʦʢ ʧʝʨʝʜʙʘʯʝʥʦ ʙʘʛʘʪʴʤʘ 

ʦʩʚʽʪʥʽʤʠ ʧʨʦʛʨʘʤʘʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è. 

ɺʠʜʽʣʠʤʦ ʪʽ, ʟ ʥʠʭ, ʷʢʽ ʻ ʦʙʦʚô̫ ʟʢʦʚʠʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʪʘ ʘʥʘʣʦʛʽʯʥʠʭ 

ʧʨʦʻʢʪʽʚ: 

¶ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ 

ʚʝʙʜʦʜʘʪʢʽʚ; 

¶ ʟʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʘʨʭʽʪʝʢʪʫʨʠ ʢʦʤʧôʁ ʪʝʨʽʚ, ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, 

ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

¶ ʟʥʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʥʘʚʠʯʢʠ ʩʪʚʦʨʝʥʥʷ ʧʦʙʫʜʦʚʠ 

ʟʘʧʠʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ SQL; 

¶ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ, ʨʦʟʫʤʽʪʠ ʧʨʦʙʣʝʤʠ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʟʥʘʭʦʜʠʪʠ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ; 

¶ ʥʘʚʠʯʢʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ; 

¶ ʟʜʘʪʥʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ, ʨʦʟʫʤʽʪʠ ʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʪʘ 

ʤʝʪʦʜʠ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʨʦʟʚô̫ ʟʘʥʥʷ ʯʠʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ; 

¶ ʚʽʣʴʥʝ ʚʦʣʦʜʽʥʥʷ ʢʦʤʧôʁ ʪʝʨʦʤ  ̔ʩʫʯʘʩʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ; 

¶ ʟʜʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʷʪʠ ʡ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ; 

¶ ʥʘʚʠʯʢʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʽ ʩʠʩʪʝʤ; 

¶ ʩʧʨʦʤʦʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʪʘ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ 

ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʚʘʜʞʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʩʦʙʽʚ. 
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ɿʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʚ [149] ʨʽʚʥʷʤʠ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʦʞʝʥ, ʭʪʦ ʫʩʧʽʰʥʦ ʟʘʚʝʨʰʠʪʴ ʢʫʨʩ, ʟʜʦʙʫʜʝ ʥʘʚʠʯʢʠ ʙʘʟʦʚʦʛʦ 

ʪʘ ʦʢʨʝʤʽ ï ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ.  

ʇʨʦʧʦʥʦʚʘʥʘ ʧʨʦ̒ʢʪʥʘ ʤʝʪʦʜʠʢʘ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʚ ʢʽʣʴʢʘ ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ: 

ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ, ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʫ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʻʢʪʫ, ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ 

ʪʘ ʧʨʝʟʝʥʪʘʮʽʷ ʧʨʦʻʢʪʫ. 

ʇʽʜ ʯʘʩ ʝʪʘʧʫ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʙʣʝʤʠ ʚʠʢʣʘʜʘʯ ʧʦʚʽʜʦʤʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʪʘ 

ʦʙˇʨʫʥʪʦʚʫʻ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ, ʟʘʟʥʘʯʘʻ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʬʫʥʢʮʽʦʥʘʣʫ ʩʝʨʚʽʩʫ, ʘ ʪʘʢʦʞ ʩʢʣʘʜʥʠʢʠ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʠʤʠ ʤʘʶʪʴ 

ʦʚʦʣʦʜʽʪʠ ʟʜʦʙʫʚʘʯʽ. ʅʘ ʮʴʦʤʫ ʞ ʝʪʘʧʽ ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ ʬʦʨʤʫ ̒ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ 

ʪʘ ʧʨʦʧʦʥʫʻ ʨʦʟʧʦʜʽʣʠʪʠ ʦʙʦʚô̫ ʟʢʠ ʢʦʞʥʦʛʦ ʭʾ ʫʯʘʩʥʠʢʘ. ʅʘʜʘʣʽ ʤʘʛʽʩʪʨʘʥʪʠ 

ʩʘʤʦʩʪʽʡʥʦ ʧʣʘʥʫʶʪʴ ʝʪʘʧʠ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʢ̒ʪʦʤ, ʚʠʩʫʚʘʶʪʴ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ 

ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʦʧʮʽʦʥʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʜʦʜʘʪʢʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ. 

ʅʘ ʧʨʘʢʪʠʯʥʦʤʫ ʝʪʘʧʽ ʚʠʢʣʘʜʘʯ ʧʨʦʧʦʥʫʻ ʟʜʦʙʫʚʘʯʘʤ ʦʟʥʘʡʦʤʠʪʠʩ ɹ̔ ʟ 

ʧʣʘʪʬʦʨʤʦʶ Node.js ʪʘ ʾʾ ʦʩʥʦʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʆʩʢʽʣʴʢʠ ʟʘʟʚʠʯʘʡ ʩʪʫʜʝʥʪʠ 

ʥʝ ʤʘʣʠ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ Node.js, ʜʦʮʽʣʴʥʠʤ ʻ ʟô̫ ʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʨʦʙʦʪʽ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘ ʤʦʚʠ PHP ʪʘ Node.js, ʟʦʢʨʝʤʘ ʱʦ 

ʩʪʦʩʫʻʪʴʩʷ ʤʦʜʫʣʴʥʦʛʦ ʪʘ ʧʘʢʝʪʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʟʘʧʠʪʽʚ ʢʣʽʻʥʪʽʚ. ʂʦʨʠʩʥʠʤ ʻ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʧʨʠʥʮʠʧʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ 

ʟʘ ʧʨʦʪʦʢʦʣʘʤʠ SMTP, POP3, IMAP. ʇʨʦʻʢʪʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʩʝʨʚʽʩʫ ʤʦʞʥʘ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʢʠ ʤʦʟʢʦʚʦʛʦ ʰʪʫʨʤʫ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʨʦʻʢʪʫ ʧʝʨʝʜʙʘʯʘʻ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ 

ʩʢʣʘʜʥʠʢʘʤʠ ʧʣʘʪʬʦʨʤʠ GCP, ʟʦʢʨʝʤʘ ʩʪʚʦʨʝʥʥʷ ʝʢʟʝʤʧʣʷʨʽʚ Compute ʘʙʦ App 

Engine. ʋʩʚʽʜʦʤʣʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʩʪʚʦʨʝʥʥʷ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ ʚʠʤʘʛʘʻ ʚʽʜ 

ʩʪʫʜʝʥʪʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʱʦʜʦ ʣʦʢʘʣʴʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʧʨʦ̒ʢʪʫ, 

ʨʦʟʛʦʨʪʘʥʥʷ ʡʦʛʦ ʥʘ ʭʤʘʨʥʫ ʧʣʘʪʬʦʨʤʫ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʪʚʦʨʝʥʥʷ ʢʦʜʫ ʚ 

ʩʝʨʝʜʦʚʠʱʽ GCP. ʅʘ ʝʪʘʧʽ ʪʝʩʪʫʚʘʥʥʷ ʩʝʨʚʽʩʫ ʤʘʛʽʩʪʨʘʥʪʠ ʚʠʷʚʣʷʶʪʴ ʥʝʜʦʣʽʢʠ ʚ 

ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʘ ʟʘ ʧʦʪʨʝʙʠ ʚʠʢʦʥʫʶʪʴ ʜʦʜʘʚʘʥʥʷ ʦʥʦʚʣʝʥʴ. 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʜʦʜʘʪʢʫ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʩʚʦʻʥʥʷ ʦʩʥʦʚ ʨʦʙʦʪʠ ʚ 

ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʘʨʪʦ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʜʦʜʘʪʢʫ, ʽʥʪʝʛʨʫʶʯʠ ʡʦʛʦ 
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ʟ ʽʥʰʠʤʠ ʩʣʫʞʙʘʤʠ GCP ʪʘ ʜʦʜʘʶʯʠ ʥʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ. ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʻ 

ʧʨʝʟʝʥʪʘʮʽʷ ʨʦʟʨʦʙʣʝʥʠʭ ʩʝʨʚʽʩʽʚ, ʜʝ ʩʪʫʜʝʥʪʠ ʜʽʣʠʪʠʤʫʪʴʩʷ ʩʚʦʾʤʠ ʟʜʦʙʫʪʢʘʤʠ. 

ʉʪʦʩʦʚʥʦ ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤʠ Node.js ʪʘ ʾʾ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʚʽʜ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘ PHP ʚʠʢʣʘʜʘʯʝʚʽ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʾ ʾʨʦʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ 

ʤʦʚʠ JavaScript, ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʨʫʰʽ ʾJS V8 ʚʽʜ Chrome [326]. ʆʩʥʦʚʥʦʶ ʽʜʝʻʶ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ Node.js ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ, ʱʦ ʥʝ ʙʣʦʢʫʻ ʧʨʦʮʝʩʠ ʚʚʦʜʫ-

ʚʠʚʦʜʫ, ʘ ʜʘʻ ʟʤʦʛʫ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʚ ʘʩʠʥʭʨʦʥʥʦʤʫ ʨʝʞʠʤʽ, 

ʱʦ ʧʨʠʰʚʠʜʰʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʢʣʽʻʥʪʦʤ ̔  ʩʝʨʚʝʨʦʤ. ʇʨʦʪʝ ʮʷ ʧʣʘʪʬʦʨʤʘ ʥʝ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʨʦʮʝʩʦʨʥʦʛʦ ʯʘʩʫ. 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʣʦʛʽʢʠ ʨʦʙʦʪʠ Node.js ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ 

ʧʨʠʢʣʘʜ ʪʠʧʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʫ ʨʦʙʦʪʽ ʚʝʙʩʝʨʚʝʨʘ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʟʯʠʪʫʚʘʥʥʽ ʬʘʡʣʘ 

ʥʘ ʜʠʩʢʫ ʪʘ ʧʦʚʝʨʥʝʥʥ ̔ʡʦʛʦ ʢʣʽʻʥʪʫ. ʗʢʱʦ ʩʝʨʚʝʨ ʧʨʘʮʶʻ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 

ʤʦʜʝʣʣʶ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʫʣʽʚ ʤʦʚ PHP ʘʙʦ ASP), ʚʽʥ ʦʧʨʘʮʴʦʚʫʻ ʮʝʡ ʟʘʧʠʪ 

ʫʧʨʦʜʦʚʞ ʪʘʢʠʭ ʝʪʘʧʽʚ: 

1. ʅʘʜʩʠʣʘʥʥʷ ʟʘʚʜʘʥʥʷ ʜʦ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ ʢʦʤʧôʁ ʪʝʨʘ. 

2. ʆʯʽʢʫʚʘʥʥʷ ʥʘ ʚʽʜʢʨʠʪʪʷ ʪʘ ʟʯʠʪʫʚʘʥʥʷ ʬʘʡʣʘ ʟ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ. 

3. ʇʦʚʝʨʥʝʥʥʷ ʬʘʡʣʘ ʢʣʽʻʥʪʫ. 

4. ʆʯʽʢʫʚʘʥʥʷ ʥʦʚʠʭ ʟʘʧʠʪʽʚ ʚʽʜ ʢʣʽʻʥʪʽʚ. 

ʇʣʘʪʬʦʨʤʘ Node.js ʚʠʢʦʥʫʻ ʟʘʟʥʘʯʝʥʽ ʟʘʚʜʘʥʥʷ ʚ ʘʩʠʥʭʨʦʥʥʠʡ ʩʧʦʩʽʙ, ʱʦ 

ʧʦʣʷʛʘʻ ʚ ʥʘʜʩʠʣʘʥʥʽ ʟʘʚʜʘʥʥʷ ʜʦ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ ʢʦʤʧôʁ ʪʝʨʘ ʟ ʧʦʜʘʣʴʰʠʤ 

ʦʧʨʘʮʶʚʘʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʟʘʧʠʪʽʚ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʬʘʡʣʦʚʘ ʩʠʩʪʝʤʘ ʚʽʜʢʨʠʣʘ ʪʘ 

ʧʨʦʯʠʪʘʣʘ ʟʘʧʠʪʫʚʘʥʠʡ ʬʘʡʣ, ʩʝʨʚʝʨ ʧʦʚʝʨʪʘʻ ʢʦʥʪʝʥʪ ʢʣʽʻʥʪʫ. ʊʘʢʝ ʘʩʠʥʭʨʦʥʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ, ʟʽ ʩʚʦʛʦ ʙʦʢʫ, ʻ ʜʫʞʝ ʝʬʝʢʪʠʚʥʠʤ ʱʦʜʦ ʩʧʦʞʠʚʘʥʥʷ ʧʘʤô̫ ʪʽ 

ʩʝʨʚʝʨʘ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʜʥʠʤ ̔ʟ ʩʢʣʘʜʥʠʢʽʚ ʧʨʦ̒ʢʪʫ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ 

ʜʣʷ ʚʽʜʧʨʘʚʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ, ʩʪʫʜʝʥʪʘʤ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦ ʦʟʥʘʡʦʤʠʪʠʩʴ ʽʟ ʤʦʜʫʣʝʤ ʜʣʷ ʥʘʜʩʠʣʘʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ ð Nodemailer. ʎʝʡ ʤʦʜʫʣʴ ʥʝ ʚʭʦʜʠʪʴ ʜʦ 

ʧʣʘʪʬʦʨʤʠ Node.js, ʘʣʝ ʤʦʞʝ ʙʫʪʠ ʽʥʩʪʘʣʴʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʝʜʞʝʨʘ 



305 

ʧʘʢʝʪʽʚ npm. ɼʣʷ ʥʘʜʩʠʣʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʫ Node.js ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ 

ʧʦʰʪʦʚʠʡ ʩʝʨʚʽʩ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʘ ʽʤô̫  ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʘʨʦʣʴ. ʅʘʚʝʜʝʤʦ 

ʧʨʠʢʣʘʜ ʥʘʜʩʠʣʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ Gmail: 

const  node _mail er = require( ónodemailer ô);  

const  transport =  node _mailer.createTransport({  

 service:  ôgmail ô,  

 auth: {  

  user:  ôtest mail@fizmat.tnpu.edu.ua ô,  

  pass:  ôsender_ passwordô 

 }  

});  

 

const  mailOptions = {  

  from:  test mail@fizmat.tnpu.edu.ua  ó,  

  to:  test mail@fizmat.tnpu.edu.ua  ó,  

  subject:  ôSending Email using Node.js ô,  

  text:  ôSending was successful ô 

};  

 

transport.sendMail(mailOptions,  function(error, info){  

  if  (error) {  

    console.log(error);  

  }  else  {  

    console.log( óEmail was sent: ó + info.response );  

  }  

});  

ʗʢʱʦ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʚ ʥʘʜʩʠʣʘʥʥ ̔ʣʠʩʪʽʚ ʢʽʣʴʢʦʤ ʦʜʝʨʞʫʚʘʯʘʤ ʦʜʥʦʯʘʩʥʦ, 

ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʩʧʠʩʦʢ ʝʣʝʢʪʨʦʥʥʠʭ ʘʜʨʝʩ ʜʦ ʧʦʣʷ to. ʅʘʜʘʣʽ ʟʜʦʙʫʚʘʯʽ 

ʚʠʢʦʥʫʶʪʴ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʩʝʨʚʽʩ ʧʨʘʮʶʻ ʷʢ ʩʝʨʚʝʨ, ʱʦ ʦʧʨʘʮʴʦʚʫʻ ʟʘʧʠʪʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ 

ʚʠʟʥʘʯʝʥʠʡ ʧʦʨʪ.  

ʉʪʫʜʝʥʪʘʤ ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʷʢ ʦʢʨʝʤʽ ʟʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ ʦʪʨʠʤʘʥʥʷ 

ʩʧʠʩʢʫ ʢʦʥʪʘʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ API-ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʩʝʨʚʽʩʘʤʠ Google 
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Workspace. ʊʘʢʠʤʠ ʩʝʨʚʽʩʘʤʠ ʻ ʂʦʥʪʘʢʪʠ ʪʘ Google Admin. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ 

ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʶʪʴ ʚ ʦʪʨʠʤʘʥʥʽ ʦʢʨʝʤʠʭ ʢʦʥʪʘʢʪʽʚ ʟ ʧʝʚʥʦʛʦ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ 

ʘʙʦ ʧʝʨʝʣʽʢʫ ʚʩʽʭ ʘʜʨʝʩ ʟ̔ ʢʘʪʘʣʦʛʫ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. ɼʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚ 

ʥʘʷʚʥʦʤʫ ʧʨʦʻʢʪʽ, ʱʦ ʩʪʚʦʨʝʥʦ ʚ Google Cloud Console, ʧʦʪʨʽʙʥʦ ʘʢʪʠʚʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽ API-ʬʫʥʢʮʽʾ ï Contacts API ʪʘ People API. ɿʘʜʽʶʶʯʠ ʟʘʟʥʘʯʝʥʽ ʬʫʥʢʮʽʾ, 

ʩʣʽʜ ʚʢʘʟʫʚʘʪʠ ʦʙʣʘʩʪʴ ʾʭ ʜʽʾ. ɼʦʮʽʣʴʥʦ ʤʦʪʠʚʫʚʘʪʠ ʟʜʦʙʫʚʘʯʽʚ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʦʬʽʮʽʡʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʭʤʘʨʥʦʛʦ ʚʝʥʜʦʨʘ. ʅʘʧʨʠʢʣʘʜ, ʚʠʯʝʨʧʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʩʠʥʪʘʢʩʠʩ ʟʘʧʠʪʽʚ, ʦʙʣʘʩʪʴ ʾʭ ʜʽʾ, ʦʙʦʚô̫ ʟʢʦʚʽ ʡ ʦʧʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʜʦʩʪʫʧʥʘ ʥʘ ʩʪʦʨʽʥʢʘʭ ʩʝʨʚʽʩʫ Google Developers. ʂʨʽʤ ʩʪʦʨʽʥʦʢ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʚʽʥ 

ʧʨʦʧʦʥʫʻ ʚʠʧʨʦʙʫʚʘʪʠ ʪʘ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʣʠʢʫ ʦʙʨʘʥʦʛʦ ʤʝʪʦʜʫ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ API-ʬʫʥʢʮʽʡ 

ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʣʘʪʬʦʨʤʦʶ Google Workspace ̒  ʜʦʜʘʪʦʢ ʘʙʦ ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ 

Postman. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʥʘʣʘʰʪʫʚʘʥʴ, ʮʝʡ 

ʟʘʩʽʙ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʢʨʘʱʝ ʫʩʚʽʜʦʤʠʪʠ ʣʦʛʽʢʫ ʩʪʚʦʨʝʥʥʷ API-

ʚʠʢʣʠʢʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʦʪʨʠʤʘʥʥʷ ʩʧʠʩʢʫ ʢʦʥʪʘʢʪʽʚ ʧʝʚʥʦʛʦ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ 

ʤʦʞʣʠʚʝ ʯʝʨʝʟ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʛʦ GET-ʟʘʧʠʪʫ: 

https://people.googleapis.com/v1/people:listDirectoryPeople?readMask=names,emai

lAddresses&sources=DIRECTORY_SOURCE_TYPE_DOMAIN_PROFILE,  

ʜʝ ʧʘʨʘʤʝʪʨ readMask ʚʠʟʥʘʯʘʻ ʧʦʣʷ, ʱʦ ʙʫʜʫʪʴ ʚʠʙʨʘʥʽ ʟ ʩʝʨʚʽʩʫ ʂʦʥʪʘʢʪʠ 

(ʽʤʝʥʘ ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʘʜʨʝʩʠ), ʘ sources ï ʪʠʧ ʜʞʝʨʝʣʘ, ʟ ʷʢʦʛʦ ʙʫʜʫʪʴ ʦʪʨʠʤʘʥʦ 

ʜʘʥʽ (ʧʨʦʬʽʣʴ ʜʦʤʝʥʫ Google Workspace). ɿʘʧʠʪ ʧʦʚʝʨʪʘʻ ʜʘʥʽ ʫ ʬʦʨʤʘʪʽ JSON, 

ʷʢʽ ʤʦʞʥʘ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʤʝʪʦʜʘʤʠ ʦʙʨʘʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʨʦʙʦʪʘ ʟ ʢʘʪʘʣʦʛʦʤ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʟ ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ Google Workspace. ɿʘʚʜʘʥʥʷ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ Admin SDK 

API ʪʘ ʚʢʘʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙʣʘʩʪʝʡ ʜʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʤʝʪʦʜʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʪʫʜʝʥʪʘʤ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ ʜʘʥʽ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʦʜʠʥʠʮʽ ʢʘʪʘʣʦʛʫ, ʛʨʫʧʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʦʱʦ. ʅʘʚʝʜʝʤʦ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʧʠʪʽʚ: 

https://admin.googleapis.com/admin/directory/v1/groups?domain=fizmat.tnpu.edu.ua ï 

ʚʠʚʦʜʠʪʴ ʩʧʠʩʦʢ ʫʩʽʭ ʛʨʫʧ ʫ ʜʦʤʝʥʽ; 
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https://admin.googleapis.com/admin/directory/v1/groups/ 

im-43@fizmat.tnpu.edu.ua/members ï 

ʧʦʚʝʨʪʘʻ ʯʣʝʥʽʚ ʛʨʫʧʠ ʟ̔ ʟʘʟʥʘʯʝʥʠʤ e-mail; 

https://admin.googleapis.com/admin/directory/v1/groups?domain=fizmat.tnpu.edu.ua

&userKey=oleksyuk@fizmat.tnpu.edu.ua ï 

ʦʪʨʠʤʫʻ ʩʧʠʩʦʢ ʛʨʫʧ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʽʟ ʟʘʟʥʘʯʝʥʠʤ e-mail.  

ʅʘ ʝʪʘʧʽ ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ʥʘ ʧʣʘʪʬʦʨʤʽ GCP ʧʦʪʨʽʙʥʦ 

ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨʠ ʚʠʢʦʥʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ App Engine ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʡ ʬʘʡʣ ʫ ʬʦʨʤʘʪʽ yaml. ʋ ʥʴʦʤʫ ʧʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ ʚʝʨʩʽʶ 

Node.js. ɼʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʚʽʩʫ ʩʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ 

ʽʟ ʽʥʩʪʨʫʤʝʥʪʽʚ Google Cloud SDK ð ʽʥʩʪʨʫʤʝʥʪ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ gcloud. 

ʉʪʚʦʨʠʚʰʠ ʬʘʡʣ (.gcloudignore) ʚʦʥʠ ʚʢʘʟʫʶʪʴ ʪʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ 

ʟʘʚʘʥʪʘʞʫʚʘʪʠʩ ɹʫ ʭʤʘʨʫ.  

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʟ ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ ʻ ʚʣʘʩʥʝ ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ GCP ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʙʫʜʦʚʘʥʠʡ ʪʝʨʤʽʥʘʣ 

(ʢʦʥʩʦʣʴ). ʋ ʥʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ gcloud ʚʠʢʦʥʫʶʪʴ ʨʦʟʛʦʨʘʪʥʥʷ ʧʨʦʻʢʪʫ: 

gcloud config set project PROJECT_ID.  

gcloud app deploy.  

ʋʥʘʩʣʽʜʦʢ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ ʬʘʡʣʠ ʧʨʦʻʢʪʫ ʚʠʢʦʥʫʻʪʴʩʷ ʩʪʠʩʥʝʥʥʷ ʡʦʛʦ 

ʬʘʡʣʽʚ ʪʘ ʾʭ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʩʭʦʚʠʱʘ Google Cloud Storage (ʨʠʩ. 4.5.3). 
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ʈʠʩ. 4.5.3. ʈʦʟʛʦʨʪʘʥʥʷ ʧʨʦʻʢʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ Google Cloud SDK 

ʇʝʨʝʛʣʷʜ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʧʨʦʢ̒ʪ ʪʘ ʢʝʨʫʚʘʥʥʷ ʡʦʛʦ ʚʝʨʩʽʷʤʠ ʤʦʞʥʘ ʟ 

ʢʦʥʩʦʣʽ Google Cloud. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʪʫʜʝʥʪʘʤ ʧʝʨʝʚʘʛ ʚʠʦʢʨʠʩʪʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴʜʦʮʽʣʴʥʠʤ ʻ ʡʦʛʦ 

ʧʦʜʘʣʴʰʝ ʨʝʜʘʛʫʚʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʝʨʝʜʦʚʠʱʽ GCP. ɼʦʦʧʨʘʮʴʦʚʫʶʯʠ 

ʩʝʨʚʽʩ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʟʜʦʙʫʚʘʯʽ ʫʥʠʢʘʪʠʤʫʪʴ ʤʦʞʣʠʚʠʭ ʥʝʛʘʨʘʟʜʽʚ, ʱʦ ʚʠʢʣʠʢʘʥʽ 

ʙʨʘʢʦʤ ʰʚʠʜʢʦʜʽʾ ʾʭʥʽʭ ʧʨʠʩʪʨʦʾʚ, ʚʽʜʩʫʪʥʽʩʪʶ ʧʝʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʨʦʟʨʦʙʣʝʥʥʷ 

ʘʙʦ ʥʝʩʫʤʽʩʥʽʩʪʶ ʢʦʜʫ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʻʢʪʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʫ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ Google Cloud Shell, ʱʦ ʥʘʜʘʻ 

ʚʙʫʜʦʚʘʥʠʡ ʨʝʜʘʢʪʦʨ ʢʦʜʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʽʢʥʽ ʙʨʘʫʟʝʨʘ (ʈʠʩʫʥʦʢ 4.5.4). 
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ʈʠʩʫʥʦʢ 4.5.4 ʇʨʠʢʣʘʜ ʧʨʦ̒ʢʪʫ ʚ Google Cloud Shell 

ɿʨʝʰʪʦʶ ʟʜʦʙʫʚʘʯʽ ʤʦʞʫʪʴ ʩʘʤʽ ʦʙʨʘʪʠ, ʷʢʠʡ ʽʟ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʻ 

ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʜʦʜʘʪʢʫ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʤʝʨʝʞʽ. 

ʉʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ ʜʦʜʘʪʦʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʠʡ 

ʬʫʥʢʮʽʦʥʘʣ: 

¶ ʜʣʷ ʩʧʦʚʽʱʝʥʥʷ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ ʧʨʦ ʧʨʦʙʣʝʤʠ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʥʦ ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ Google Calendar; 

¶ ʚʠʟʥʘʯʝʥʥʷ, ̫ ʢʠʡ ʩʘʤʝ ɯʊ-ʬʘʭʽʚʝʮʴ ʚʠʢʦʥʫʚʘʪʠʤʝ ʟʘʚʜʘʥʥʷ, ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ 

ʥʘ ʦʩʥʦʚʽ ʚʠʙʦʨʫ ʢʦʨʠʩʪʫʚʘʯʝʤ ʢʘʪʝʛʦʨʽʾ ʧʨʦʙʣʝʤʠ. 

¶ ʧʨʦʛʨʘʤʘ ʤʘʪʠʤʝ ʜʚʘ ʽʥʪʝʨʬʝʡʩʠ ï ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. 

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʟʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʟʘʷʚʢʠ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʥʘ ʚʠʢʦʥʘʥʥʷ. 

ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʟʫʤʦʚʣʝʥʦ ʨʝʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʦʤʧôʁ ʪʝʨʽʚ ʫ ʥʘʚʯʘʣʴʥʠʭ ʘʫʜʠʪʦʨʽʷʭ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʷʢʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʨʦʟʤʽʱʝʥʦ 

ʚ ʢʽʣʴʢʦʭ ʙʫʜʽʚʣʷʭ. ʆʪʞʝ, ʫ ʢʦʞʥʽʡ ʘʫʜʠʪʦʨʽʾ ʥʝʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʨʠʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. ʊʦʤʫ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ 

ʩʪʫʜʝʥʪʘʤ ʩʣʽʜ ʨʦʟʨʦʙʠʪʠ ʫʪʠʣʽʪʫ çNetwork user support toolè, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ 

ʦʧʝʨʘʪʠʚʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ.  

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʢʦʨʠʩʪʫʚʘʯ ʟʘʧʦʚʥʠʚ  ̔ʥʘʜʽʩʣʘʚ ʬʦʨʤʫ, ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ 
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ʩʝʨʚʽʩʫ Google Calendar. ʂʦʞʥʝ ʟʚʝʨʪʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʩʪʚʦʨʶʻ ʥʦʚʫ ʧʦʜʽʶ 

ʢʘʣʝʥʜʘʨʷ. ʋ ʩʝʨʚʽʩʽ Google Workspace ʩʪʚʦʨʝʥʦ ʩʧʽʣʴʥʠʡ ʢʘʣʝʥʜʘʨ ʜʣʷ ʛʨʫʧʠ 

ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʚʩʽ ʧʨʠʩʪʨʦʾ, ʥʘ ʷʢʠʭ ʜʦʜʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʦʙʣʽʢʦʚʽ 

ʟʘʧʠʩʠ, ʦʪʨʠʤʘʶʪʴ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʥʦʚʫ ʧʦʜʽʶ. 

Google Calendar ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʝʨʚʽʩʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ ʚ ɿɺʆ ʩʪʚʦʨʶʶʪʴ ʝʣʝʢʪʨʦʥʥʠʡ ʨʦʟʢʣʘʜ 

ʥʘʚʯʘʥʥʷ [332]. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ Google Calendar ʷʢ ʩʧʝʮʠʬʽʯʥʫ ʙʘʟʫ ʜʘʥʠʭ, 

ʩʪʫʜʝʥʪʠ ʨʝʘʣʽʟʫʶʪʴ ʟʙ̔ʨ ʪʘ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʨʦʙʦʪʽ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. ʅʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ ʚʽʥ ʟʤʦʞʝ 

ʧʝʨʝʜʙʘʯʠʪʠ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ ʘʙʦ ʟô̫ ʩʫʚʘʪʠ ʚʠʜʠ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʦʞ ʪʝ, ʫ ʷʢʠʭ 

ʘʫʜʠʪʦʨʽʷʭ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʫʪʠʣʽʪʠ çNetwork user support toolè ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʥʘʥʥʷ ʥʝʶ ʪʘʢʠʭ ʬʫʥʢʮʽʡ: 

¶ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʨʦʙʣʝʤʫ ʚ ʨʦʙʦʪʽ ʇʂ, ʟʦʢʨʝʤʘ IP-ʘʜʨʝʩʫ, ʜʘʪʫ 

ʩʪʚʦʨʝʥʥʷ ʟʘʧʠʪʫ, ʦʧʠʩ ʧʦʤʠʣʢʠ, ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ ʜʣʷ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚô̫ ʟʢʫ, ʧʨʽʦʨʠʪʝʪ ʟʘʧʠʪʫ, ʚʠʙʽʨ ʘʫʜʠʪʦʨʽʾ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʢʣʘʜʘʪʠ ʬʘʡʣ ʜʣʷ 

ʧʦʷʩʥʝʥʥʷ ʧʦʤʠʣʢʠ; 

¶ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʾʭ ʧʦʜʘʥʥʷ ʫ ʬʦʨʤʘʪʽ ʩʫʤʽʩʥʦʤʫ ʽʟ ʩʝʨʚʽʩʦʤ Google 

Calendar: ʥʘʟʚʘ ʧʦʜʽʾ ʤʽʩʪʠʪʴ ʘʫʜʠʪʦʨʽʶ, ʫ ʷʢʽʡ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʟʘʧʠʪ, ʧʦʣʝ 

çɼʝ (ʤʽʩʮʝ ʧʦʜʽʾ)è ï IP-ʘʜʨʝʩʫ ʧʨʦʙʣʝʤʥʦʛʦ ʇʂ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ 

ʘʙʦ ʚʚʦʜʠʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ), ʢʦʣʽʨ ʧʦʜʽʾ ʚʠʟʥʘʯʘʻ ʧʨʽʦʨʠʪʝʪ, çʚʢʣʘʜʝʥʠʡ 

ʬʘʡʣè ʤʽʩʪʠʪʴ ʜʦʢʫʤʝʥʪ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʘʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʦʧʠʩ 

ʧʦʜʽʾ ʤʽʩʪʠʪʴ ʨʝʰʪʫ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ; 

¶ ʜʦʜʘʚʘʥʥʷ ʧʦʪʨʽʙʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʜʦ ʩʠʩʪʝʤʠ ʩʧʦʚʽʱʝʥʥʷ; 

¶ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʩʠʩʪʝʤʥʠʤ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ. 

ʆʙô̒ ʢʪ çʢʘʣʝʥʜʘʨè ʦʜʥʦʡʤʝʥʥʦʛʦ ʩʝʨʚʽʩʫ Google Workspace ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʦʜʽʡ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʜʦʜʘʪʢʦʚʽ ʤʝʪʘʜʘʥʽ, ʪʘʢʽ ʷʢ ʨʝʟʶʤʝ, 

ʯʘʩʦʚʠʡ ʧʦʷʩ, ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʱʦ. ʂʦʞʝʥ ʢʘʣʝʥʜʘʨ ʤʘʻ ʚʣʘʩʥʠʡ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ. ɺʽʥ ʚʽʜʧʦʚʽʜʘʻ ʘʜʨʝʩʽ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ 

ʚʣʘʩʥʠʢʽʚ ʢʘʣʝʥʜʘʨʷ.  
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ʉʚʦ̒ʁ  ʯʝʨʛʦʶ, ʧʦʜʽʷ ʪʘʢʦʞ ʻ ʦʙô̒ ʢʪʦʤ, ʷʢʠʡ ʤʘʻ ʯʘʩʦʚʽ ʧʦʣʷ ï ʜʘʪʫ ʘʙʦ 

ʽʥʪʝʨʚʘʣ ʯʘʩʫ. ʂʦʞʥʘ ʧʦʜʽʷ ʚ ʢʘʣʝʥʜʘʨʽ ʤʘʻ ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ. 

ɺʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʜʽʾ ʻ ʜʘʪʘ, ʯʘʩʫ ʧʦʯʘʪʢʫ ʽ ʟʘʢʽʥʯʝʥʥʷ ʧʦʜʽʾ, ʦʧʠʩ, ʤʽʩʮʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ, ʩʪʘʪʫʩ, ʥʘʛʘʜʫʚʘʥʥʷ, ʧʨʠʻʜʥʘʥʽ ʬʘʡʣʠ. ʇʦʜʽʾ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ 

ʦʜʥʦʨʘʟʦʚʦ ʘʙʦ ʧʦʚʪʦʨʶʚʘʪʠʩʷ ʟ ʧʝʚʥʠʤ ʽʥʪʝʨʚʘʣʦʤ. ʇʦʜʽʷ ʪʘʢʦʞ ʤʘʻ 

ʦʨʛʘʥʽʟʘʪʦʨʘ, ʷʢʠʡ, ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʻ ʚʣʘʩʥʠʢʦʤ ʢʘʣʝʥʜʘʨ.̫ ʉʘʤʝ ʚʽʥ ʤʽʩʪʠʪʴ 

ʧʦʯʘʪʢʦʚʠʡ ʝʢʟʝʤʧʣʷʨ ʧʦʜʽʾ. ʇʦʜʽʾ ʤʦʞʫʪʴ ʪʘʢʦʞ ʤʘʪʠ ʢʽʣʴʢʘ ʫʯʘʩʥʠʢʽʚ. 

ʂʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʧʨʘʮʶʻ ʟʽ ʩʚʦʾʤ ʚʣʘʩʥʠʤ ʢʘʣʝʥʜʘʨʝʤ. ɺʽʥ ʪʘʢʦʞ ʤʦʞʝ 

ʧʝʨʝʛʣʷʜʘʪʠ ʘʙʦ ʩʪʚʦʨʶʚʘʪʠ ʧʦʜʽʾ ʚ ʽʥʰʠʭ ʢʘʣʝʥʜʘʨʷʭ, ʜʦ ʷʢʠʭ ʤʘʻ ʜʦʩʪʫʧ. 

ɺʣʘʩʥʠʢʠ ʘʙʦ ʢʦʨʠʩʪʫʚʘʯʽ ʟ ʧʦʚʥʦʚʘʞʝʥʥʷʤʠ ʨʝʜʘʛʫʚʘʥʥʷ ʢʘʣʝʥʜʘʨʷ ʤʦʞʫʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʧʦʜʽʾ ʪʘ ʟʘʧʨʦʰʫʚʘʪʠ ʜʦ ʥʠʭ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʜʠʚ. ʨʠʩ. 4.5.5.). 

 

ʈʠʩ. 4.5.5. ʂʦʥʮʝʧʮʽʷ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʢʘʣʝʥʜʘʨʽʚ ʽ ʧʦʜʽʡ 

ɿ ʨʠʩʫʥʢʫ 4.5.5 ʚʠʜʥʦ, ʱʦ: 

¶ ʫ ʂʦʨʠʩʪʫʚʘʯʘ 1 ʻ ʡʦʛʦ ʚʣʘʩʥʠʡ ʢʘʣʝʥʜʘʨ, ʢʘʣʝʥʜʘʨ ʛʨʫʧʠ ʪʘ ʜʦʜʘʪʢʦʚʠʡ 

ʢʘʣʝʥʜʘʨ; 

¶ ʫ ʢʦʨʠʩʪʫʚʘʯʘ 2 ʻ ʦʩʥʦʚʥʠʡ ʢʘʣʝʥʜʘʨ; ʪʘʢʦʞ ʚʽʥ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʢʘʣʝʥʜʘʨʷ 

ʛʨʫʧʠ ʪʘ ʦʩʥʦʚʥʦʛʦ ʢʘʣʝʥʜʘʨʷ ʂʦʨʠʩʪʫʚʘʯʘ 1; 

¶ ʢʦʨʠʩʪʫʚʘʯ 1 ʩʪʚʦʨʠʚ ʧʦʜʽʶ 1, ʪʦʤʫ ʚʽʥ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʟ ʥʝʶ ʙʫʜʴ-ʷʢʽ 

ʜʽʾ, ʂʦʨʠʩʪʫʚʘʯʫ 2 ʧʦʜʽʷ 1 ʜʦʩʪʫʧʥʘ ʪʽʣʴʢʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ. 

ʉʪʫʜʝʥʪʘʤ ʨʝʘʣʽʟʫʶʪʴ ʢʦʥʮʝʧʮʽʶ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫʪʠʣʽʪʠ çNetwork 

user support toolè ʯʝʨʝʟ ʩʝʨʚʽʩ Google Calendar. 
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ʈʠʩ. 4.5.6. ʄʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʜʘʪʢʘ 

ɿ ʦʩʪʘʥʥʴʦʛʦ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʷʢʠʡ ʚʦʣʦʜʽʻ ʢʘʣʝʥʜʘʨʝʤ, ʤʦʞʝ 

ʧʝʨʝʛʣʷʜʘʪʠ ʫʚʝʩʴ ʩʧʠʩʦʢ ʧʦʜʽʡ. ɺʣʘʩʥʠʢ ʢʘʣʝʥʜʘʨʷ ʜʦ ʢʦʞʥʦʾ ʧʦʜʽʾ ʤʦʞʝ ʜʦʜʘʪʠ 

ʫʯʘʩʥʠʢʘ ʪʘ ʟʘʟʥʘʯʠʪʠ ʧʨʘʚʠʣʦ ʜʦʩʪʫʧʫ, ʚʢʘʟʘʚʰʠ ʚʠʜʠʤʽʩʪʴ ʢʘʣʝʥʜʘʨʷ 

(ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʡ, ʧʨʠʚʘʪʥʠʡ ʯʠ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ).  

ʆʪʞʝ, ʤʦʜʝʣʴ ʜʦʜʘʪʢʘ çNetwork user support toolè ʜʣʷ ʧʽʜʨʠʤʢʠ ʜʽʷʣʴʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ ʧʝʨʝʜʙʘʯʘʻ ʚʟʘʻʤʦʜʽ ʁ ʩʠʩʪʝʤʥʠʭ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʧʦʜʽʡ ʫ ʭʤʘʨʥʦʤʫ ʩʝʨʚʽʩʽ Google Calendar. ɼʘʣʽ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥ ̒ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʩʝʨʚʝʨʘ ʜʣʷ ʟʙʠʨʘʥʥʷ ʪʘ 

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʟ ʩʝʨʚʽʩʫ.  

ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʜʦʜʘʪʢʘ çNetwork user support toolè ʩʪʫʜʝʥʪʠ 

ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʶʪʴ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ. ʆʧʠʰʝʤʦ ʤʝʪʦʜʠʢʫ ʪʘ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʟʘʩʦʙʘʤʠ Microsoft .NET. ʆʜʥʽʻʶ ʟ ʽʜʝʡ .NET ʻ ʩʫʤʽʩʥʽʩʪʴ 

ʩʣʫʞʙ, ʥʘʧʠʩʘʥʠʭ ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ. .NET ð ʢʨʦʩʧʣʘʪʬʦʨʤʦʚʘ ʪʝʭʥʦʣʦʛʽʷ, ʚ ʮʝʡ 

ʯʘʩ ʽʩʥʫʻ ʨʝʘʣʽʟʘʮʽʷ ʜʣʷ ʧʣʘʪʬʦʨʤʠ Microsoft Windows, FreeBSD ʪʘ Linux. 

ɼʣʷ ʨʦʙʦʪʠ ʟ̔ ʩʝʨʚʽʩʦʤ Google Calendar ʩʪʫʜʝʥʪʘʤ ʧʦʪʨʽʙʥʦ ʫ ʩʝʨʝʜʦʚʠʱʽ 

Visual Studio ʚʠʢʦʨʠʩʪʘʪʠ Calendar API. ɼʣʷ ʮʴʦʛʦ, ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʙʣʽʦʪʝʢʠ Node.js, ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʥʦʚʠʡ ʧʨʦʻʢʪ ʥʘ ʩʝʨʚʽʩʽ Google Cloud 

Platform. ɼʣʷ ʜʦʩʪʫʧʫ ʜʦ ʧʨʦʻʢʪʫ ʧʦʪʨʽʙʥʽ ʦʙʣʽʢʦʚʽ ʜʘʥʽ, ʜʦʩʪʫʧ ʟʘ ʷʢʠʤʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʧʨʦʪʦʢʦʣʦʤ OAuth 2.0.  
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ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʧʘʨʘʛʨʘʬʽ 3.1 ʜʣʷ ʧʨʦʛʨʘʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʦʪʦʢʦʣ OAuth 2.0 ʜʣʷ ʚʠʢʣʠʢʫ Google API, ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʣʽʻʥʪʘ OAuth 2.0 ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʨʢʝʨʘ ʜʦʩʪʫʧʫ. ʊʦʢʝʥ ʤʽʩʪʠʪʴ 

ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ. ʆʪʨʠʤʘʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʣʽʻʥʪʘ ʪʘ ʩʝʢʨʝʪʥʠʡ ʢʦʜ 

ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʜʣʷ ʾʭ ʚʣʘʩʥʠʭ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʫ ʨʦʟʜʽʣʽ çAPI ʪʘ ʩʣʫʞʙʠè 

Google Cloud Platform. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʢ̒ʪʫ ʩʪʫʜʝʥʪʠ ʚ ʜʠʩʧʝʪʯʝʨʽ 

ʧʘʢʝʪʽʚ NuGet ʚʩʪʘʥʦʚʣʶʶʪʴ ʙʽʙʣʽʦʪʝʢʫ ʜʣʷ ʨʦʙʦʪʠ ʟ Calendar API. ʗʢ ʚʽʜʦʤʦ, 

ʚʣʘʩʥʠʢʠ ʢʘʣʝʥʜʘʨʷ ʤʦʞʫʪʴ ʩʧʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʣʝʥʜʘʨ ʟ ʽʥʰʠʤʠ, ʷʢʱʦ 

ʥʘʜʘʜʫʪʴ ʜʦʩʪʫʧ ʽʥʰʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʇʘʨʘʤʝʪʨʠ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʘʣʝʥʜʘʨʷ ʧʦʜʘʶʪʴʩʷ ʚ ʢʦʣʝʢʮʽʾ ACL ʢʘʣʝʥʜʘʨʷ. ʂʦʞʝʥ ʨʝʩʫʨʩ ʚ ʢʦʣʝʢʮʽʾ ACL 

ʥʘʜʘʻ ʧʝʚʥʽ ʧʨʘʚʘ ʜʦʩʪʫʧʫ ʜʦ ʦʙô̒ ʢʪʽʚ ʢʘʣʝʥʜʘʨʷ. ʉʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʜʦʩʪʘʪʥʽ ʪʘ ʙʝʟʧʝʯʥʽ ʧʨʘʚʘ. 

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʜʦʩʪʫʧ ʟ ʧʨʘʚʘʤʠ ʚʣʘʩʥʠʢʘ ʜʦ ʩʚʦ-

ʛʦ ʛʦʣʦʚʥʦʛʦ ʢʘʣʝʥʜʘʨʷ ʽ ʮʝʡ ʜʦʩʪʫʧ ʥʝʤʦʞʣʠʚʦ ʟʤʽʥʠʪʠ. ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ 

ɿɺʆ ʤʘʁʪʴ ʘʢʘʜʝʤʽʯʥʫ ʧʽʜʧʠʩʢʫ Google Workspace, ʪʦ ʜʝʷʢʽ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʩʝʨʚʽʩʫ Google Calendar ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʥʘ ʨʽʚʥʽ ʜʦʤʝʥʫ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʧʽʜʨʦʟʜʽʣʫ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ ʩʣʽʜ ʟʘʙʦʨʦʥʠʪʠ ʥʘʜʘʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʢʘʣʝʥʜʘʨʽʚ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘ ʤʝʞʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʤʠ ʥʘʜʘʣʠ ʜʦʩʪʫʧ ʜʦ 

ʢʘʣʝʥʜʘʨʽʚ, ʩʪʫʜʝʥʪʠ ʨʦʟʨʦʙʣʷʶʪʴ ʢʦʜ ʜʣʷ ʨʦʙʦʪʠ ʟ ʦʢʨʝʤʠʤʠ ʧʦʜʽʷʤʠ.  

ʇʽʜ ʯʘʩ ʟʘʧʫʩʢʫ network support tool ʢʦʨʠʩʪʫʚʘʯ ʙʫʜʝ ʙʘʯʠʪʠ ʬʦʨʤʫ ʜʣʷ 

ʟʘʧʦʚʥʝʥʥ,̫ ʷʢʘ ʩʬʦʨʤʫʻ ʚ Google Calendar ʥʦʚʫ ʧʦʜʽʶ. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʦʜʘʪʢʘ ʻ ʪʘʢʠʤ (ʨʠʩ. 4.5.7): 
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ʈʠʩ. 4.5.7. ɯʥʪʝʨʬʝʡʩ ʫʪʠʣʽʪʠ çNetwork support toolè 

ɿʘʧʠʪ ʬʦʨʤʫʻʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʗʢʱʦ ʧʨʦʙʣʝʤʘ ʩʪʘʣʘʩʴ ʥʘ 

ʢʦʤʧôʁ ʪʝʨʽ, ʜʝ ʧʨʘʮʶʻ ʢʦʨʠʩʪʫʚʘʯ, ʪʦ ʥʘ ʬʦʨʤʽ ʩʣʽʜ ʦʙʨʘʪʠ ʨʘʜʽʦ-ʢʥʦʧʢʫ çʄʽʡ 

ʢʦʤʧôʁ ʪʝʨè. ʇʨʠ ʮʴʦʤʫ ʜʦʜʘʪʦʢ ʬʦʨʤʫʻ ʧʦʣʝ çIP-ʘʜʨʝʩʘ ʢʦʤʧôʁ ʪʝʨʘè, ʫ ʷʢʝ 

ʦʧʮʽʦʥʘʣʴʥʦ ʟʘʧʠʩʫʻ ʡ ʽʤô̫  ʧʨʠʩʪʨʦʶ. ɿʘʟʥʘʯʝʥʽ ʧʦʣʷ ʻ ʥʝʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʟʤʽʥʠ 

ʟ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘʪʦʤʽʩʪʴ ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʦʙʝʨʝ ʦʧʮʽʶ çʽʥʰʠʡ 

ʢʦʤʧôʁ ʪʝʨè, ʪʦ ʧʦʣʝ IP-ʘʜʨʝʩʠ ʙʫʜʝ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʚʚʝʜʝʥʥʷ. ɿ ʚʠʧʘʜʘʶʯʦʛʦ 

ʩʧʠʩʢʫ ʤʦʞʥʘ ʦʙʨʘʪʠ ʘʫʜʠʪʦʨʽʶ. ʅʘʜʘʣʽ ʥʦʤʝʨ ʘʫʜʠʪʦʨʽʾ ʙʫʜʝ ʟʘʛʦʣʦʚʢʦʤ ʧʦʜʽʾ 

ʚ ʢʘʣʝʥʜʘʨʽ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʦʜʘʪʢʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʍʆʉʅ ʩʣʽʜ ʨʦʟʨʦʙʠʪʠ 

ʩʠʩʪʝʤʫ ʘʜʨʝʩ ʜʣʷ ʢʦʞʥʦʾ ʘʫʜʠʪʦʨʽʾ (ʩʢʨʠʥʴʢʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʘʫʜʠʪʦʨʽʾ 

ʩʠʩʪʝʤʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ). ʉʪʫʜʝʥʪʠ ʨʝʘʣʽʟʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣ, ʟʛʽʜʥʦ ʟ ̫ʢʠʤ 

ʧʨʦʛʨʘʤʘ ʜʦʜʘʻ ʟʘʟʥʘʯʝʥʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ Google ̫ ʢ ʫʯʘʩʥʠʢʘ ʧʦʜʽʾ ʫ ʢʘʣʝʥʜʘʨʽ 

ʪʘ ʩʧʦʚʽʱʘʻ ʡʦʛʦ ʧʨʦ ʧʨʦʙʣʝʤʫ. ʇʦʜʽ ʁ ʚ ʢʘʣʝʥʜʘʨʽ ʟʘʬʘʨʙʦʚʫʪʁʴ ʧʝʚʥʠʤ 

ʢʦʣɹʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʟʽ ʩʧʠʩʢʫ çʇʨʽʦʨʠʪʝʪè. ɯʩʥʫʻ ʪʨʠ ʚʠʜʠ ʧʨʽʦʨʠʪʝʪʫ, ʘ 

ʩʘʤʝ: ʚʠʩʦʢʠʡ, ʩʝʨʝʜʥʽʡ ʪʘ ʥʠʟʴʢʠʡ. ʎʠʤ ʧʨʽʦʨʠʪʝʪʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʠ ʢʦʣʴʦʨʠ 

ï ʯʝʨʚʦʥʠʡ, ʩʠʥʽʡ ʽ ʩʽʨʠʡ. ʋ ʪʝʢʩʪʦʚʦʤʫ ʧʦʣʽ, ʷʢʝ ʨʦʟʤʽʱʝʥʦ ʥʠʞʯʝ, ʢʦʨʠʩʪʫʚʘʯ 

ʚʚʦʜʠʪʴ ʪʝʢʩʪ ʟ ʦʧʠʩʦʤ ʧʨʦʙʣʝʤʠ. ʊʫʪ ʞʝ ʤʦʞʥʘ ʚʩʪʘʚʠʪʠ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʢʦʧʽʶ 

ʚʽʢʥʘ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʟʫʘʣʽʟʘʮʽʶ ʥʝʜʦʣʽʢʘ. 

ʇʽʩʣʷ ʥʘʜʩʠʣʘʥʥʷ ʬʦʨʤʠ, ʫʪʠʣʽʪʘ ʩʪʚʦʨʶʻ ʟʘʧʠʪ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʧʦʜʽʾ ʚ 

Google ʢʘʣʝʥʜʘʨʽ. ʋ ʚʠʧʘʜʢʫ ʫʩʧʽʰʥʦʩʪʽ ʦʩʪʘʥʥʴʦʾ ʧʨʦʮʝʜʫʨʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʚʠʚʦʜʠʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʫʩʧʽʰʥʫ ʨʝʻʩʪʨʘʮʽʶ ʟʘʷʚʢʠ. ʗʢʱʦ ʟô̒ ʜʥʘʥʥʷ ʟ 



315 

sʥʪʝʨʥʝʪʦʤ ʚʽʜʩʫʪʥʻ, ʪʦ ʢʦʨʠʩʪʫʚʘʯ ʧʦʙʘʯʠʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ ʨʦʙʦʪʠ 

ʧʨʦʛʨʘʤʠ. Network support tool ʪʘʢʦʞ ʙʫʜʝ ʚʠʚʦʜʠʪʠ ʧʦʤʠʣʢʫ, ʷʢʱʦ ʚʚʝʜʝʥʦ ʥʝ 

ʚʩʽ ʜʘʥʽ. ʗʢʱʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʧʝʨʝʡʜʝ ʜʦ ʩʚʦʛʦ ʢʘʣʝʥʜʘʨʷ, ʚʽʥ ʧʦʙʘʯʠʪʴ ʩʪʚʦʨʝʥʫ 

ʧʦʜʽʶ (ʨʠʩ. 4.5.8): 

 

ʈʠʩ. 4.5.8. ɯʥʪʝʨʬʝʡʩ ʫʪʠʣʽʪʠ çNetwork support toolè 

ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʫʪʠʣʽʪʫ ʧʝʨʝʜʙʘʯʝʥʦ ʚʚʝʜʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ. ʋ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʧʨʦʛʨʘʤʠ ʜʦʩʪʫʧʥʽ ʪʘʢʽ ʜʽʾ: 

¶ ʜʦʜʘʪʠ ʥʦʚʫ ʘʫʜʠʪʦʨʽʶ; 

¶ ʟʤʽʥʠʪʠ e-mail ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ; 

¶ ʚʠʜʘʣʠʪʠ ʘʫʜʠʪʦʨʽʶ. 

 

4.3.3. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʦ ʾʣʘʙʦʨʘʪʦʨʽ ʾʚ ʥʘʚʯʘʥʥʽ ʦʩʥʦʚ 

ʢʽʙʝʨʙʝʟʧʝʢʠ 

ɯʥʬʦʨʤʘʮʽʡʥʫ ʙʝʟʧʝʢʫ ʙʘʛʘʪʦ ʜʞʝʨʝʣ ʪʨʘʜʠʮʽʡʥʦ ʚʠʟʥʘʯʘʪʁʴ ʷʢ ʟʘʭʠʩʪ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, ʨʦʟʛʦʣʦʰʝʥʥʷ, ʧʦʨʫʰʝʥʥʷ, 

ʤʦʜʠʬʽʢʘʮʽʾ ʯʠ ʟʥʠʱʝʥʥʷ. ʋ ʅʘʮʽʦʥʘʣʴʥʽʡ ʜʦʢʪʨʠʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 

ʋʢʨʘʾʥʠ ʾʾ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʽʥʪʝʨʝʩʽʚ ʣʶʜʠʥʠ 

ʽ ʛʨʦʤʘʜʷʥʠʥʘ, ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʜʝʨʞʘʚʠ, ʟʘ ʷʢʦʛʦ ʟʘʧʦʙʽʛʘʻʪʴʩʷ ʟʘʚʜʘʥʥʶ ʰʢʦʜʠ 
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ʯʝʨʝʟ ʥʝʧʦʚʥʦʪʫ, ʥʝʩʚʦʻʯʘʩʥʽʩʪʴ ʽ ʥʝʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʦʰʠʨʶʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʦʙʽʛ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʥʝʛʘʪʠʚʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʪʘ ʫʤʠʩʥʝ ʩʧʨʠʯʠʥʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [117]. 

ʇʦʨʷʜ ʟ̔ ʧʦʥʷʪʪʷʤ ç̔ ʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘè ʥʠʥʽ ʜʦʚʦʣʽ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʪʝʨʤʽʥ çʢʽʙʝʨʙʝʟʧʝʢʘè (ʢʦʤʧôʁ ʪʝʨʥʘ ʙʝʟʧʝʢʘ), ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʩʪʘʥ 

ʟʘʭʠʱʝʥʦʩʪʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ  ̔ ʤʝʨʝʞ. ʗʢʱʦ ʟʘʚʜʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦʾ 

ʙʝʟʧʝʢʠ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʟʘʭʠʩʪʽ ʜʘʥʠʭ, ʱʦ ʦʧʨʘʮʴʦʚʫʶʪʴ  ̔ʧʝʨʝʜʘʶʪʴ ʫ ʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʪʦ ʟʘʚʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʦʚô̫ ʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʪʦʙʪʦ ʧʦʣʷʛʘʶʪʴ ʫ ʟʘʭʠʩʪʽ ʡʦʛʦ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʦʩʽʷ, ʥʘ ʷʢʦʤʫ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ [147].  

ɯʥʬʦʨʤʘʮʽʡʥʘ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʘ ʙʝʟʧʝʢʘ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʋʢʨʘʾʥʠ, 

ʦʩʢʽʣʴʢʠ ʤʠ ʧʝʨʝʙʫʚʘʻʤʦ ʚ ʩʪʘʥʽ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʟ ʈʌ, ʦʜʥʠʤ ʽʟ 

ʩʧʦʩʦʙʽʚ ʚʝʜʝʥʥʷ ʷʢʦʾ ʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʢʽʙʝʨʥʝʪʠʯʥʽ ʘʪʘʢʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ 

ʢʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽ ʫʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʩʫʯʘʩʥʦʾ ʜʝʨʞʘʚʠ, ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʝʟʧʝʢʫ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ. ʋ ʧʨʦʮʝʩʽ ʨʦʟʛʣʷʜʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʥʷʪʴ ç̔ ʥʬʦʨʤʘʮʽʡʥʘ 

ʙʝʟʧʝʢʘè ʪʘ çʢʽʙʝʨʙʝʟʧʝʢʘè ʧʦʩʪʘʻ ʘʢʪʫʘʣʴʥʝ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪʴ çʜʘʥʽè ʪʘ ç̔ ʥʬʦʨʤʘʮʽʷè. ʋ ʪʨʘʢʪʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 

ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʪʘʢʽ, ʧʨʠʪʘʤʘʥʥʽ ʣʠʰʝ ʣʶʜʠʥʽ, ʩʪʘʥʠ ʜʦʚʽʨʠ ʪʘ ʽʜʝʥʪʠʯʥʦʩʪʽ, ʥʘ 

ʷʢʠʭ ʟʘʩʥʦʚʘʥʦ ʚʟʘʻʤʦʜʽ ʁʪʘ ʩʧʽʣʢʫʚʘʥʥʷ ʣʶʜʝʡ. ɹʝʟʧʝʢʘ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʦʥʷʪʪʷʭ  ̔ ʧʨʦʮʝʩʘʭ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʦʨʠʟʘʮʽʾ. ʇʨʠ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʩʪʘʥʘʤʠ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʮʠʬʨʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʾʭ ʨʦʟʨʦʙʥʠʢʘʤ  ̔ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʷʢ 

ʤʦʞʥʘ ʟʙʝʨʝʛʪʠ ʤʝʭʘʥʽʟʤʠ ʜʦʚʽʨʠ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʇʦʪʨʝʙʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʚʠʥʠʢʣʘ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʥʝ ʣʠʰʝ ʷʢ ʤʝʭʘʥʽʟʤ ʟʘʭʠʩʪʫ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʨʘʚ, ʘ ʡ ʷʢ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʣʘʩʥʦʾ ʩʚʦʙʦʜʠ. ɹʘʟʦʚʽ ʧʨʠʥʮʠʧʠ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʩʪʘʪʪʽ 12 ɿʘʛʘʣʴʥʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʘʚ ʣʶʜʠʥʠ 

ʆʨʛʘʥʽʟʘʮʽʾ ʆʙô̒ ʜʥʘʥʠʭ ʅʘʮʽʡ. ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ ʚʧʨʦʚʘʜʠʚ ʢʦʤʧʣʝʢʩʥʫ 
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ʧʨʘʚʦʚʫ ʙʘʟʫ ʱʦʜʦ ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʟʘʢʦʥʦʜʘʚʯʦ ʚʠʟʥʘʯʠʚ 

ʧʨʠʥʮʠʧʠ ʪʘ ʧʨʘʚʠʣʘ ʱʦʜʦ ʟʘʭʠʩʪʫ ʬʽʟʠʯʥʠʭ ʦʩʽʙ ʩʪʦʩʦʚʥʦ ʦʙʨʦʙʢʠ ʾʭʥʽʭ 

ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ [225]. ʏʠʤʘʣʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʝ ʫʩʚʽʜʦʤʣʶʻ, ʱʦ ʧʨʠ ʧʝʨʝʛʣʷʜʽ 

ʥ̔ʪʝʨʥʝʪ-ʩʘʡʪʽʚ, ʨʦʙʦʪʠ ʟ ʤʦʙʽʣʴʥʠʤʠ ʜʦʜʘʪʢʘʤʠ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʨʘʮʶʚʘʥʥʷ 

ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʾʭʥʽʭ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʪʘ ʦʧʝʨʘʮʽʡ ʥʝ ʣʠʰʝ ʨʦʟʨʦʙʥʠʢʘʤʠ 

ʚʝʙʩʪʦʨʽʥʦʢ, ʘ ʡ ʩʪʦʨʦʥʥʽʤʠ ʦʩʦʙʘʤʠ. ʄʘʩʦʚʝ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ, ʧʨʦʬʽʣʶʚʘʥʥʷ ʧʝʨʝʛʣʷʜʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʩʪʚʦʨʶʻ ʝʬʝʢʪ 

çʮʠʬʨʦʚʦʾ ʪʽʥʽè ʦʩʦʙʠ [12]. 

ʇʦʨʫʰʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʥʝʩʫʤʽʩʥʽ ʟ̔ ʟʘʭʠʩʪʦʤ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʦʪʝ 

ʢʽʙʝʨʙʝʟʧʝʢʘ ʷʢ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ ʪʘ ʜʘʥʠʭ, ʷʢʽ 

ʟʙʝʨʽʛʘʶʪʴ ʪʘ ʦʧʨʘʮʴʦʚʫʶʪʴ ʫ ʥʠʭ, ʻ ʥʝʦʙʭʽʜʥʦʶ, ʘʣʝ ʥʝʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ 

ç̔ ʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠè. ʆʩʥʦʚʥʽ ʮʽʣʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʟʙʝʨʝʞʝʥʥʷʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʘʥʠʭ (C.I.A. ï 

Confidentiality, Integrity, Availability) [189]. ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ ʧʝʨʝʜʙʘʯʘʻ, 

ʱʦ ʚʦʥʠ ʻ ʜʦʩʪʫʧʥʠʤʠ ʣʠʰʝ ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʦʩʦʙʘʤ. ɼʘʥʽ ʻ ʮʽʣʽʩʥʠʤʠ, ʷʢʱʦ 

ʚʦʥʠ ʻ ʪʦʯʥʠʤʠ ʪʘ ʧʦʚʥʠʤʠ, ʘ ʪʘʢʦʞ ʟʘʭʠʱʝʥʠʤʠ ʚʽʜ ʚʪʨʫʯʘʥʴ ʪʘ ʟʤʽʥʠ ʟʽ ʩʪʦʨʦʥʠ 

ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʭ ʦʩʽʙ. ɼʦʩʪʫʧʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʛʦ, ʱʦ ʜʘʥʽ ʪʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ ʻ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʪʠʭ, ʭʪʦ ʤʘʻ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ, 

ʢʦʣʠ ʮʝ ʧʦʪʨʽʙʥʦ. ɺʪʨʘʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʽ ʘʙʦ ʩʠʩʪʝʤʘ ʥʝʜʦʩʪʫʧʥʽ 

ʢʦʨʠʩʪʫʚʘʯʘʤ, ʢʦʣʠ ʾʤ ʮʝ ʥʝʦʙʭʽʜʥʦ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʧʨʠʥʮʠʧʠ 

ʻ ʙʘʟʦʚʠʤʠ, ʬʘʭʽʚʮʽ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʟʘʫʚʘʞʫʶʪʴ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʪʘ ʨʦʟô̫ ʩʥʝʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʘʩʧʝʢʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʝ ʜʘʻ ʜʦʩʪʘʪʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ [302]. 

ɸʥʘʣʽʟ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʰʢʦʣʠ ʧʦʢʘʟʫʻ, ʱʦ ʧʠʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ. ʅʘʚʯʘʣʴʥʽ 

ʢʫʨʩʠ ʧʝʨʝʜʙʘʯʝʥʽ ʚ ʫʥʽʚʝʨʩʠʪʝʪʴʢʠʭ ʧʨʦʛʨʘʤʘʭ ʧʽʜʛʦʪʦʚʢʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ ʪʘ ʉʐɸ [163].  

ɺʽʪʯʠʟʥʷʥʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʪʘʢʦʞ ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ 

ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʦʢʨʝʤʘ, ʫ 2016 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʟʘʪʚʝʨʜʞʝʥʦ 
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ʩʪʘʥʜʘʨʪ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç125. ʂʽʙʝʨʙʝʟʧʝʢʘè, ʫ ʷʢʦʤʫ ʚʠʟʥʘʯʝʥʦ ʟʘʛʘʣʴʥʽ ʪʘ 

ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʙʘʢʘʣʘʚʨʽʚ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ [150]. 

ʇʦʨʷʜ ʟ ʬʘʭʦʚʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ. ɭʚʨʦʧʝʡʩʴʢʝ ʘʛʝʥʪʩʪʚʦ ʤʝʨʝʞ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (ENISA ï European Union Agency for Network and 

Information Security) ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʷʢ ʢʦʤʧʦʥʝʥʪʫ ʩʪʨʘʪʝʛʽʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʠ. ʂʦʥʮʝʧʮʽʷ ʚʠʟʥʘʯʘʻ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʷʢ çʧʝʨʰʫ ʣʽʥʽʶ ʦʙʦʨʦʥʠè ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʝʨʝʞ [400]. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʢʽʙʝʨʥʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʤʘʶʪʴ 

ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʚ ʦʩʚʽʪʽ, ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ  ̔ʧʨʘʢʪʠʢʫʶʯʠʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɺ 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʙʘʢʘʣʘʚʨʽʚ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09. ʉʝʨʝʜʥʷ 

ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è ʩʝʨʝʜ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʦʩʪʝʡ ʬʘʭʽʚʮʷ ʚʠʟʥʘʯʝʥʦ 

ʟʜʘʪʥʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʫʤʽʥʥʷ ʙʝʟʧʝʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ ʫ ʢʦʤʧôʁ ʪʝʨʥʽʡ 

ʤʝʨʝʞʽ ʪʘ ʟʜʘʪʥʽʩʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʙʝʟʧʝʢʠ ʚ ʤʝʨʝʞʽ ʥ̔ʪʝʨʥʝʪ [106], [98]. 

ʗʢ ʚʽʜʦʤʦ, ʧʦʥʷʪʪʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʢʦʛʥʽʪʠʚʥʫ ʪʘ 

ʦʧʝʨʘʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʢʣʘʜʦʚʽ, ʘ ʡ ʤʦʪʠʚʘʮʽʡʥʫ, ʝʪʠʯʥʫ, ʩʦʮʽʘʣʴʥʫ ʽ 

ʧʦʚʝʜʽʥʢʦʚʫ, ʩʠʩʪʝʤʫ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ, ʟʚʠʯʢʠ ʪʦʱʦ. ʋ ʢʦʣʝʢʪʠʚʥʽʡ 

ʤʦʥʦʛʨʘʬʽʾ [109] ʩʝʨʝʜ ʩʪʘʥʜʘʨʪʽʚ ɯʂ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʧʝʜʘʛʦʛʽʚ ʪʘ ʫʯʥʽʚ 

ʚʠʜʽʣʝʥʦ ʦʢʨʝʤʠʡ ï çʙʝʟʧʝʢʘ ʽ ʧʨʠʚʘʪʥʽʩʪʴè. ɺʽʥ ʤʽʩʪʠʪʴ ʚʠʤʦʛʠ, ʷʢʽ ʨʦʟʧʦʜʽʣʝʥʦ 

ʚ 5-ʪʠ ʩʢʣʘʜʥʠʢʘʭ: 

1. ɿʥʘʥʥʷ ʧʨʦ ʟʘʛʨʦʟʠ ï ʢʦʨʠʩʪʫʚʘʯ ʫʩʚʽʜʦʤʣʶʻ, ʱʦ ʜʘʥʽ, ʨʦʟʤʽʱʝʥʽ ʚ 

ʥ̔ʪʝʨʥʝʪʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʩʪʦʨʦʥʥʽʤ ʦʩʦʙʘʤ; ʨʦʟʫʤʽʻ ʨʠʟʠʢʠ, ʷʢʽ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʣʠʩʪʫʚʘʥʥʷʤ, ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʦʛʨʘʤ, ʧʨʠʡʥʷʪʪʷʤ 

ʟʘʧʨʦʰʝʥʴ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

2. ʋʤʽʥʥʷ ʟʘʧʦʙʽʛʪʠ ʥʝʙʝʟʧʝʢʘʤ ʚ ʥ̔ʪʝʨʥʝʪʽ ï ʢʦʨʠʩʪʫʚʘʯ ʘʜʝʢʚʘʪʥʦ 

ʨʝʘʛʫʻ ʥʘ ʟʘʣʷʢʫʚʘʥʥʷ, ʘʛʨʝʩʽʶ, ʥʘʩʠʣʣʷ, ʧʦʚô̫ ʟʘʥʽ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʩʪʦʩʫʥʢʘʤʠ ʚ 

ʥ̔ʪʝʨʥʝʪʽ; ʩʪʚʦʨʶʻ ʥʘʜʽʡʥʽ ʧʘʨʦʣʽ; ʫʤʽʻ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʣʠʩʪʠ ʷʢ ʩʧʘʤ. 
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3. ɿʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚʣʘʩʥʠʭ ʧʘʨʦʣʽʚ, ʢʨʠʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʦʪʨʠʤʘʥʦʾ ʟ ʤʝʨʝʞʽ ʽʥʬʦʨʤʘʮʽʾ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʟʘʛʨʦʟ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʧʫʙʣʽʢʫʚʘʥʥʷʤ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʩʝʙʝ, ʨʦʟʨʽʟʥʝʥʥʷ ʧʫʙʣʽʯʥʦʾ ʪʘ ʧʨʠʚʘʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʤʝʨʝʞʥʠʭ ʢʦʥʪʘʢʪʽʚ ʪʦʱʦ. 

4. ʋʩʚʽʜʦʤʣʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʢʦʤʫʥʽʢʘʮʽʻʶ ʚ ʤʝʨʝʞʽ ʡ 

ʩʧʽʣʢʫʚʘʥʥʷʤ ʧʦʟʘ ʥ̔ʪʝʨʥʝʪʦʤ. 

5. ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʟʘʩʘʜ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʤʧôʁ ʪʝʨʘ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʴ ʜʦʩʣʽʜʥʠʢʽʚ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʯʠʪʝʣʷ 

ʽʥʬʦʨʤʘʪʠʢʠ: ʤʦʪʠʚʘʮʽʡʥʦ-ʮʽʥʥʽʩʥʠʡ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʟʤʽʩʪʦʚʥʠʡ, ʢʦʛʥʽʪʠʚʥʦ-

ʦʧʝʨʘʮʽʡʥʠʡ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦ-ʨʝʬʣʝʢʩʠʚʥʠʡ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʜʽʷʣʴʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʠʟʥʘʯʠʤʦ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʻ ʚʦʣʦʜʽʪʠ ʥʘʣʝʞʥʠʤ ʨʽʚʥʝʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʟʦʢʨʝʤʘ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ  ̔ ʟʘʛʨʦʟ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ, ,̔ ʷʢ ʥʘʩʣʽʜʦʢ, ʨʦʟʫʤʽʪʠ ʚʘʞʣʠʚʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

ɺʘʞʣʠʚʠʤ ʻ ʧʦʚʝʜʽʥʢʦʚʠʡ, ʦʩʦʙʠʩʪʽʩʥʦ-ʨʝʬʣʝʢʩʠʚʥʠʡ ʩʢʣʘʜʥʠʢ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʟʥʘʥʴ ʫ ʥʘʚʠʯʢʠ ʙʝʟʧʝʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʝʬʣʝʢʩʽʶ 

ʚʣʘʩʥʠʭ ʜʽʡ. 

ʇʦʚʝʜʽʥʢʘ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʟʥʘʥʴ ʣʶʜʠʥʠ, ʘ ʡ ʚʽʜ ʾʾ ʩʚʽʪʦʛʣʷʜʫ, 

ʧʝʨʝʢʦʥʘʥʴ, ʩʪʘʚʣʝʥʴ, ʧʦʯʫʪʪʽʚ. ʋʩʽ ʮʽ ʧʦʥʷʪʪʷ ʻ ʩʢʣʘʜʥʠʢʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʷʢ ʧʨʦʮʝʩʫ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʦʩʦʙʠʩʪʽʩʪʴ ʧʽʟʥʘʻ ʡ ʧʝʨʝʪʚʦʨʶʻ ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʨʝʘʣʽʟʫʶʯʠ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ, ʧʦʪʨʝʙʠ ʡ ʧʨʘʛʥʝʥʥʷ. ʋ ʩʪʨʫʢʪʫʨʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʚʠʜʽʣʷʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʦʙʣʝʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʢʽʙʝʨʟʣʦʯʠʥʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʠʟʠʢʽʚ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ. 
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ɸʢʩʽʦʣʦʛʽʯʥʦʶ ʩʪʦʨʦʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʻ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʥʘʩʣʽʜʢʠ ʜʽʷʣʴʥʦʩʪʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʅʝʜʦʪʨʠʤʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʝʙʘʞʘʥʠʭ ʥʘʩʣʽʜʢʽʚ:  

¶ ʟʥʠʱʝʥʥʷ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚʘʞʣʠʚʠʭ ʜʘʥʠʭ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 

(ʜʦʢʫʤʝʥʪʘʮʽʷ, ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʟʘʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ); 

¶ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʦʜʝʨʞʘʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ʫʯʥʽʚ, ʚʯʠʪʝʣʽʚ, ʘʜʤʽʥʽʩʪʨʘʮʽʾ; 

¶ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʤʦʣʦʜʽ ʰʢʽʜʣʠʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʷʢʠʡ ʧʨʦʧʘʛʫʻ ʞʦʨʩʪʦʢʽʩʪʴ, 

ʥʘʩʠʣʴʩʪʚʦ, ʧʦʨʥʦʛʨʘʬʽʶ, ʦʢʫʣʴʪʠʟʤ; 

¶ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʝʟʧʝʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ; 

¶ ʨʝʧʫʪʘʮʽʡʥʽ ʥʘʩʣʽʜʢʠ. 

ʂʽʙʝʨʙʝʟʧʝʢʫ ʨʦʟʛʣʷʜʘʶʪʴ ʫ ʪʨʴʦʭ ʘʩʧʝʢʪʘʭ: ʬʽʟʠʯʥʦʤʫ, ʪʝʭʥʽʯʥʦʤʫ ʪʘ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ. ʌʽʟʠʯʥʠʡ ʘʩʧʝʢʪ ʧʝʨʝʜʙʘʯʘʻ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʩʪʦʨʦʥʥʽʭ 

ʦʩʽʙ ʜʦ ʧʨʠʤʽʱʝʥʴ ʰʢʦʣʠ, ʫ ʷʢʠʭ ʨʦʟʤʽʱʝʥʦ ʢʦʤʧôʁ ʪʝʨʠ, ʩʝʨʚʝʨʠ, ʢʦʤʫʪʘʮʽʡʥʝ 

ʦʙʣʘʜʥʘʥʥʷ; ʪʝʭʥʽʯʥʠʡ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʭʠʩʪʫ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ; ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ï 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʝʨʽʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʧʨʘʚʠʣʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʗʢʱʦ ʚʟʷʪʠ ʟʘ ʦʩʥʦʚʫ ʧʦʭʦʜʞʝʥʥʷ ʟʘʛʨʦʟ, ʪʦ ʾʭ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʷʢ 

ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ. ɺʥʫʪʨʽʰʥʽ ʟʘʛʨʦʟʠ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʩʪʦʩʫʶʪʴʩʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʠʥʠʢʘʶʪʴ ʷʢ ʥʝʩʠʩʪʝʤʘʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ, 

ʧʦʚô̫ ʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʥʝʢʦʤʧʝʪʝʥʪʥʠʭ ʘʙʦ ʥʝʜʦʙʨʦʯʝʩʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɿʦʚʥʽʰʥʽ ʟʘʛʨʦʟʠ ʩʪʦʩʫʶʪʴʩʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʩʧʨʠʯʠʥʷʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʜʽʡ 

ʚʽʨʫʩʽʚ ʭʘʢʝʨʩʴʢʠʭ ʘʪʘʢ, ʰʘʭʨʘʡʢʠʭ ʤʘʥʽʧʫʣʷʮʽʡ, ʥʘʜʩʠʣʘʥʥʷ ʩʧʘʤʫ ʪʦʱʦ. ʋ 

ʢʦʥʪʝʢʩʪʽ ʟʦʚʥʽʰʥʽʭ ʟʘʛʨʦʟ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 

ʪʝʭʥʽʯʥʠʡ ʩʫʧʨʦʚʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ɺ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʪʘ ʢʦʣʝʜʞʘʭ ʟʘʟʥʘʯʝʥʽ ʟʘʚʜʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʦʢʨʝʤʦ ʩʪʚʦʨʝʥʽ 

ʧʽʜʨʦʟʜʽʣʠ (ʮʝʥʪʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʚʽʜʜʽʣʠ ʜʠʩʪʘʥʮʽʥʦʛʦ 



321 

ʥʘʚʯʘʥʥʷ). ʋ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʦʣʘʭ ʧʨʦʙʣʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʨʽʰʝʥʦʶ. 

ɿʘʟʚʠʯʘʡ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʤʝʨʝʞʽ ʚʠʭʦʜʷʪʴ ʟʘ 

ʤʝʞʽ ʧʦʩʘʜʦʚʠʭ ʦʙʦʚô̫ ʟʢʽʚ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʏʝʨʝʟ ʥʝʜʦʬʽʥʘʥʩʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʟʘʛʘʣʴʥʦʾ ʦʩʚʽʪʠ ʚ ʰʢʦʣʘʭ ʚʽʜʩʫʪʥʽ ʬʘʭʽʚʮʽ ʚʽʜʧʦʚʽʜʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʘʙʦ 

ʾʭ ʢʚʘʣʽʬʽʢʘʮʽʷ ʙʘʞʘʻ ʙʫʪʠ ʢʨʘʱʦʶ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʩʫʧʨʦʚʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʤʦʞʣʠʚʠʡ ʟʛʽʜʥʦ ʟ ʘʫʪʩʦʨʩʠʥʛʦʚʦʁ  

ʤʦʜʝʣʣ  ʁ [16], ʱʦ, ʷʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʧʘʨʘʛʨʘʬʽ 2.3,  ̒ ʩʢʣʘʜʥʠʢʦʤ ʤʦʜʝʣʽ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ. ʇʨʦʪʝ ʧʦʨʷʜ ʽʟ ʧʝʨʝʚʘʛʘʤʠ ʧʦʚʩʶʜʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ 

ʥʘʣʘʰʪʫʚʘʥʴ, ʬʽʥʘʥʩʦʚʦʛʦ ʟʘʦʱʘʜʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʚʥʦʩʠʪʴ ʡ ʜʦʜʘʪʢʦʚʽ ʨʠʟʠʢʠ. ɺʦʥʠ ʧʦʚô̫ ʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʩʧʝʮʠʬʽʢʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʍʆʉʅ ʥʝ ʟʘʚʞʜʠ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʢʝʨʽʚʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ̔ 

ʧʨʘʚʠʣʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ʅʘʩʣʽʜʢʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ʧʦʚʩʶʜʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʦʚʦʣʽ ʯʘʩʪʦ 

ʪʘʢʠʡ ʜʦʩʪʫʧ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʚʽʜʢʨʠʪʠʭ, ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʤʝʨʝʞ, ʘ ʪʘʢʦʞ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʩʦʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʇʨʦʙʣʝʤʠ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʙʝʟʧʝʢʦʚʦʤʫ 

ʩʢʣʘʜʥʠʢʫ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʍʆʉʅ. ɺʦʥʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʦʜʝʣʝʡ 

ʡʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ. ɿʦʢʨʝʤʘ, ʫ ʤʽʨʫ ʧʽʜʚʠʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʭʤʘʨʠ ʟʨʦʩʪʘʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʨʦʚʘʡʜʝʨʘ ʟʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʙʝʟʧʝʢʠ. 

ʇʦʩʪʘʯʘʣʴʥʠʢʠ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁçʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢ ʩʝʨʚʽʩè (SaaS) ʧʨʦʧʦʥʫʶʪʴ ʩʚʦʾ ʟʘʩʦʙʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʬʫʥʢʮʽʡ. ʗʢ ʥʘʩʣʽʜʦʢ, ʩʘʤʝ ʨʦʟʨʦʙʥʠʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʝʟʧʝʢʫ ʪʘ 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʜʣʷ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. ɰʭ ʨʦʟʨʦʙʥʠʢʠ, ʷʢʽ ʻ ʧʦʪʫʞʥʠʤʠ 

ʥʘʜʥʘʮʽʦʥʘʣʴʥʠʤʠ ʢʦʨʧʦʨʘʮʽʷʤʠ (Google, Microsoft), ʯʠʤʘʣʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʶʪʴ 

ʧʠʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ʇʨʦʪʝ ʥʝʜʦʩʪʘʪʥʴʦ ʢʦʤʧʝʪʝʥʪʥʝ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʜʝʨʞʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫʯʥʽʚ, ʧʦʰʠʨʝʥʥʷ ʥʝʙʘʞʘʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʢʽʜʥʝʧʽʥʛʫ ʪʦʱʦ.  
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ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁ çʧʣʘʪʬʦʨʤʘ ʷʢ 

ʩʝʨʚʽʩè (PaaS), ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥ ̫ʚʣʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʝʨʰʦʯʝʨʛʦʚʦ ʟʘ ʟʘʭʠʩʪ ʚʣʘʩʥʠʭ ʧʨʦʛʨʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʢʣʽʻʥʪʠ. ʇʦʩʪʘʯʘʣʴʥʠʢʠ ʧʦʩʣʫʛ ʤʘʶʪʴ ʽʟʦʣʶʚʘʪʠ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʜʦʜʘʪʢʠ 

ʢʣʽʻʥʪʽʚ ʪʘ ʾʭ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʣʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʤʦʜʝʣʽ ç̔ ʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʩʝʨʚʽʩè (IaaS) ʥʘʜʘʻ ʯʠʤʘʣʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʡ ʩʪʚʦʨʶʻ ʯʠʤʘʣʦ ʢʽʙʝʨʟʘʛʨʦʟ. ɿʘʭʠʩʪ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʾʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʣʝ ʡ ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʧʦʩʣʫʛ ʪʘʢʦʞ ʤʘʶʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʘʟʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʚʣʘʩʥʠʭ ʧʣʘʪʬʦʨʤ. 

ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʛʽʜʥʦ ʟ ʜʚʦʤʘ 

ʦʩʪʘʥʥʽʤʠ ʤʦʜʝʣʷʤʠ (PaaS ʪʘ IaaS) ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʪʁʴ ʫ ʟʘʢʣʘʜʘʭ ʚʠʦɦʾ ʦʩʚʽʪʠ. 

ʈʦʟʛʦʨʪʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ ʷʢ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰʦʾ ʨʦʟʰʠʨʶʚʘʥʦʩʪʽ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʾʭ ʚʣʘʩʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ ʥʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʦʚʩʶʜʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ. 

ʇʨʠ ʮʴʦʤʫ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʪʁ ɹ ʪʝʭʥʦʣʦʛʽ ʁ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, ʷʢʘ ʪʘʢʦʞ 

ʟʙʽʣʴʰʫʻ ʨʠʟʠʢʠ ʚʪʦʨʛʥʝʥʥʷ. ʆʪʞʝ, ʩʠʩʪʝʤʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ 

ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʤʘʶʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽʟʦʣʷʮʽʾ, 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʽ ʙʝʟʧʝʯʥʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ. ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʟʨʦʙʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʥʫʯʢʦʛʦ ʤʝʭʘʥʽʟʤʫ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʷʢʠʡ 

ʢʝʨʫʻ ʤʦʞʣʠʚʦʩʪʷʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ VM ʫ ʭʦʩʪʽ ʭʤʘʨʠ.  

ɭʜʠʥʘ ʩʠʩʪʝʤʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘʢʦʞ ʻ ʙʝʟʧʝʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ. ɯʥʪʝʛʨʘʮʽʷ 

ʭʤʘʨʥʠʭ ʪʘ ʪʨʘʜʠʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ ʟʘʙʝʟʧʝʯʫʻ ʣʝʛʢʠʡ ʪʘ ʫʥʽʬʽʢʦʚʘʥʠʡ ʜʦʩʪʫʧ 

ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʜʦ ʾʭ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ ʡ ʯʝʨʝʟ ʤʝʨʝʞʫ ʽʥʪʝʨʥʝʪ. 

ʋ ʙʘʛʘʪʴʦʭ ʍʆʉʅ ɿɺʆ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʻʜʠʥʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ ʡʦʛʦ ʩʝʨʚʽʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʣʦʛʽʥʘ ʪʘ ʧʘʨʦʣʷ. 

ʌʘʭʽʚʮʽ ʟ ʙʝʟʧʝʢʠ, ʚʠʢʣʘʜʘʯʽ ʽʥʬʦʨʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʨʦʟʫʤʽʪʠ, ʱʦ 

ʪʘʢʠʡ ʧʽʜʭʽʜ ʥʝʩʝ ʩʫʪʪʻʚʽ ʟʘʛʨʦʟʠ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ 

(ʪʠʭ, ʷʢʽ ʥʝ ʰʠʬʨʫʶʪʴʩʷ) ʧʨʦʪʦʢʦʣʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ.  

ʅʠʥʽ ʚ ʦʩʚʽʪʽ ʥʘʙʫʚʘʻ ʧʦʰʠʨʝʥʥʷ ʢʦʥʮʝʧʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ (BYOD) [396]. ʋʥʽʚʝʨʩʠʪʝʪʠ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ 
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ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʚʠʢʣʘʜʘʯʘʤ  ̔ʩʪʫʜʝʥʪʘʤ ʜʦ ʚʣʘʩʥʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ (VPN). ɿʘʟʚʠʯʘʡ ʩʘʤʝ 

ʦʩʦʙʠʩʪʽ ʧʨʠʩʪʨʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʫʜʝʥʪʠ ʷʢ VPN-ʢʣʽʻʥʪʠ, ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ 

ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʆʪʞʝ, ʱʝ ʦʜʥʽʻʶ 

ʟʘʛʨʦʟʦʶ ʢʽʙʝʨʙʝʟʧʝʮʽ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʪʫʜʝʥʪʠ ʪʘ ʫʯʥʽ 

ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʟ ʧʨʠʩʪʨʦʾʚ, ʷʢʠʤʠ ʥʝ ʫʧʨʘʚʣʷʶʪʴ ɯʊ-ʬʘʭʽʚʮʽ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ. 

ɺʽʜʧʦʚʽʜʦ ʜʦ ʩʝʨʚʽʩʥʦ ʾʤʦʜʝʣʽ ʍʆʉʅ, ʧʽʜʭʦʜʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻʜʠʥʦʾ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʙʘʟ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ 

ʦʩʥʦʚʽ ʧʨʦʪʦʢʦʣʽʚ ʘʚʪʦʨʠʟʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, OAUTH). ɺʽʥ ʥʝ ʚʠʤʘʛʘʻ ʧʦʚʪʦʨʝʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘʪʦʤʽʩʪʴ ʧʨʠ ʜʦʩʪʫʧʽ ʜʦ ʨʝʩʫʨʩʽʚ 

ʟʜʽʡʩʥʶʻ ʡʦʛʦ ʘʚʪʦʨʠʟʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ ʪʦʢʝʥʽʚ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ 

ʙʝʟʧʝʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʤʦʞʣʠʚʝ ʟʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʬʘʢʪʦʨʥʦʾ 

ʘʚʪʦʨʠʟʘʮʽʾ. ʇʨʦʚʽʜʥʽ ʧʨʦʚʘʡʜʝʨʠ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʦʙʠʜʚʽ ʟ 

ʚʠʱʝʟʛʘʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɭʜʠʥʘ ʩʠʩʪʝʤʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʧʦʪʨʝʙʫʻ ʥʘʣʝʞʥʦʛʦ 

ʦʙʣʽʢʫ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʠ ʜʦʩʪʫʧʽ ʜʦ ʢʦʞʥʦʛʦ ʽʟ ʩʝʨʚʽʩʽʚ. ʂʦʨʠʩʪʫʚʘʯʽ ʪʘʢʦʞ 

ʤʘʶʪʴ ʨʦʟʫʤʽʪʠ ʥʝʙʝʟʧʝʢʫ ʚʪʨʘʪʠ ʩʚʦʾʭ ʧʘʨʦʣʽʚ, ʘʜʞʝ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʟʣʦʚʤʠʩʥʠʢ ʦʪʨʠʤʘʻ ʜʦʩʪʫʧ ʜʦ ʫʩʽʭ ʨʝʩʫʨʩʽʚ ʪʘ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɺʟʷʚʰʠ ʜʦ ʫʚʘʛʫ ʜʠʜʘʢʪʠʯʥʫ ʤʦʜʝʣʴ ʍʆʉʅ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʦʩʪʝʡ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʤʘʻ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʝʧʝʨʝʨʚʥʦ ʪʘ ʧʦʝʪʘʧʥʦ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʧʽʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʘ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʚʠʪʦʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʧʨʦʮʝʩʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. ʊʨʝʪʽʡ ʝʪʘʧ ʚʘʨʪʦ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʷʢ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʨʽʚʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʚʣʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʇʝʨʠhʡ ʝʪʘʧ ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘ ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ, ʘ 

ʜʨʫʛʠʡ ï ʥʘ ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ ʨʽʚʥʽ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ.  

ɺʠʚʯʝʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʚʽʜʧʦʚʽʜʥʫ 

ʪʝʦʨʝʪʠʯʥʫ ʪʘ ʧʨʠʢʣʘʜʥʫ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʈʦʟʚʠʪʦʢ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʝʥʝʪʥʦʩʪʝʡ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʜʠʩʮʠʧʣʽʥ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɹʝʟʧʦʩʝʨʝʜʥʻ ʥʘʚʯʘʥʥʷ 
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ʦʩʥʦʚʘʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʤʦʞʣʠʚʝ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ 

çʢʣʘʩʠʯʥʠʭè ʢʫʨʩʽʚ (çʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, çʪʝʦʨʽʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʢʦʜʫʚʘʥʥʷè, 

çʢʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽ ʪʘ ʽʥʪʝʨʥʝʪè, çʧʨʦʛʨʘʤʫʚʘʥʥʷè, çʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ 

ʽʥʬʦʨʤʘʪʠʢʠè), ʘ ʪʘʢʦʞ ʢʦʤʧôʁ ʪʝʨʥʦʾ, ʚʠʨʦʙʥʠʯʦʾ, ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢ, ʫ ʧʨʦʮʝʩʽ ʥʘʧʠʩʘʥʥʷ ʢʫʨʩʦʚʠʭ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʨʦʙʽʪ. 

ɺʘʞʣʠʚʠʤʠ ʧʦʥʷʪʪʷʤʠ ʜʠʩʮʠʧʣʽʥʠ çʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʚ ʢʦʥʪʝʢʩʪʽ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʚʚʘʞʘʻʤʦ ʧʦʥʷʪʪʷ ʧʨʦʮʝʩʫ, ʬʘʡʣʘ, ʩʝʘʥʩʫ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘ 

ʾʭ ʦʩʥʦʚʽ ʤʦʞʥʘ ʬʦʨʤʫʚʘʪʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʱʦʜʦ ʟʘʭʠʩʪʫ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʽʜ 

ʚʽʨʫʩʽʚ. ʊʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʪʠʧʠ ʚʽʨʫʩʽʚ  ̔ ʩʧʦʩʦʙʠ ʟʘʭʠʩʪʫ ʚʽʜ ʥʠʭ 

ʜʦʮʽʣʴʥʦ ʧʽʜʢʨʽʧʣʶʚʘʪʠ ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ɺʠʚʯʝʥʥʷ ʪʘ ʟʥʝʰʢʦʜʞʝʥʥʷ 

ʚʽʨʫʩʥʠʭ ʟʘʛʨʦʟ ʚʘʨʪʦ ʟʜʽʡʩʥʶʚʘʪʠ, ʦʨʛʘʥʽʟʫʚʘʚʰʠ ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʚ 

ʘʢʘʜʝʤʽʯʥʽʡ ʭʤʘʨʽ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ɹʘʟʦʚʦʶ ʜʠʩʮʠʧʣʽʥʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ ʻ 

çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè. ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʧʦʥʷʪʪʷʤ ʢʫʨʩʫ, ʷʢʝ ʩʪʦʩʫʪ̒ʴʩʷ 

ʢʽʙʝʨʙʝʟʧʝʢʠ, ʻ ʤʦʜʝʣʴ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ OSI. ʅʘ ʾʾ ʦʩʥʦʚʽ ʚ ʩʪʫʜʝʥʪʽʚ ʚʘʨʪʦ 

ʬʦʨʤʫʚʘʪʠ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʘ 

ʥ̔ʪʝʨʥʝʪʽ. ʅʘʣʝʞʥʝ ʟʘʩʚʦʻʥʥʷ ʦʩʥʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʝʢʫ ʧʨʦʪʦʢʦʣʽʚ TCP/IP ʻ 

ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʱʦʜʦ ʬʽʣʴʪʨʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʩʢʣʘʜʝʥʠʭ ʤʝʨʝʞʘʭ. 

ɿʘʟʥʘʯʝʥʽ ʧʠʪʘʥʥʷ ʜʦʨʝʯʥʦ ʚʠʚʯʘʪʠ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʭ ʆʉ  ̔ ʧʨʦʛʨʘʤ-

ʙʨʘʥʜʤʘʫʝʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʟʤʽʥʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʬʽʣʴʪʨʫʚʘʥʥʷ ʪʘ 

ʢʨʠʪʝʨʽʾ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ ʧʘʢʝʪʽʚ ʪʘ 

ʧʦʪʦʢʽʚ ʜʘʥʠʭ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʜʘʚʘʥʥʷ ʪʨʘʬʽʢʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚ ʢʫʨʩʽ ʤʦʞʥʘ ʧʝʨʝʜʙʘʯʠʪʠ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʚʠʚʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʘʥʘʣʽʟʫ ʤʝʨʝʞʥʦʛʦ ʪʨʘʬʽʢʫ.  

ʏʠʤʘʣʦ ʧʠʪʘʥʴ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʤʦʞʥʘ 

ʚʠʚʯʘʪʠ ʚ ʢʫʨʩʽ çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞè. ʆʩʥʦʚʥʠʤʠ ʧʦʥʷʪʪʷʤʠ 

ʢʫʨʩʫ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʚʚʘʞʘʻʤʦ: ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ, ʘʚʪʦʨʠʟʘʮʽʷ, ʨʦʙʦʯʘ ʛʨʫʧʘ, ʜʦʤʝʥ, ʩʝʨʚʝʨ, ʢʣʽʻʥʪ. ʈʦʟʛʣʷʜʘʶʯʠ 

ʪʝʨʤʽʥʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʧʝʨʝʚʽʨʢʦʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ, ʚʘʨʪʦ 
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ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʘʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʡ ʘʚʪʦʨʠʟʘʮʽʾ 

(ʙʽʦʤʝʪʨʠʯʥʘ, ʜʚʦʬʘʢʪʦʨʘʥʘ). ʋ ʧʨʦʮʝʩʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʩʝʨʚʽʩʽʚ ʆʉ 

ʩʪʫʜʝʥʪʘʤ ʚʘʨʪʦ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʘ ʧʨʠʢʣʘʜʽ ʤʦʜʝʣʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ 

ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʞʫʨʥʘʣʽʚ ʆʉ, ʫ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʬʽʢʩʫʚʘʥʥʷ ʧʦʜʽʡ ʱʦʜʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʩʝʨʚʽʩʽʚ, ʘʫʜʠʪʫ ʜʽʷʣʴʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʦʙʦʪʘ ʟ ʞʫʨʥʘʣʘʤʠ 

ʧʦʜʽʡ ʚ ʆʉ ʻ ʚʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʘʭʽʚʮʷ ʚ ʢʦʥʪʝʢʩʪʽ 

ʟʜʽʡʩʥʝʥʥʷ ʥʠʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʪʠʜʽʾ ʢʽʙʝʨʟʘʛʨʦʟʘʤ. 

ʇʽʜʭʦʜʠ ʪʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ 

ʽʣʶʩʪʨʫʚʘʪʠ ʥʘ ʧʨʠʢʣʘʜʽ ʜʦʤʝʥʥʠʭ ʤʝʨʝʞʥʠʭ ʩʪʨʫʢʪʫʨ. ʇʦʨʷʜ ʟ ̔ ʟʥʘʯʥʠʤʠ 

ʧʝʨʝʚʘʛʘʤʠ ʜʦʤʝʥʥʘ ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʥʠʭ ʨʝʩʫʨʩʽʚ ʥʝʩʝ 

ʩʫʪʪʻʚʽ ʙʝʟʧʝʢʦʚʽ ʥʝʜʦʣʽʢʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʝʷʢʽ ʧʨʦʪʦʢʦʣʠ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʚ ʜʦʤʝʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʣʶʯʽ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʦʙʦʚô̫ ʟʢʦʚʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʨʝʪʴʦʶ ʩʪʦʨʦʥʦʶ, ʩʘʤʝ 

ʚʜʘʣʘ ʢʽʙʝʨʘʪʘʢʘ ʥʘ ʢʦʥʪʨʦʣʝʨʠ ʜʦʤʝʥʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ ʚʩʽʭ 

ʢʦʤʧôʁ ʪʝʨʽʚ ʤʝʨʝʞʽ. ʎʝʥʪʨʘʣʽʟʦʚʘʥʘ ʤʦʜʝʣʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʜʦʤʝʥʽʚ ʤʦʞʝ ʙʫʪʠ 

ʜʝʪʘʣʴʥʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʜʦʤʝʥʥʠʭ ʩʣʫʞʙ Active Directory. ʗʢ 

ʚʽʜʦʤʦ, ʫʩʽ ʦʙô̒ ʢʪʠ ʜʦʤʝʥʽʚ ʤʽʩʪʷʪʴʩʷ ʚ ʽʻʨʘʨʭʽʯʥʽʡ ʙʘʟʽ ʜʘʥʠʭ ï LDAP-ʢʘʪʘʣʦʟʽ. 

ɼʦ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ï ʢʦʥʪʝʡʥʝʨʽʚ ï ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦ ʧʦʣʽʪʠʢʫ 

ʙʝʟʧʝʢʠ. ɹʝʟʧʝʢʦʚʽ ʘʩʧʝʢʪʠ ʤʘʶʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽ ʡ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʥ̔ʪʝʨʥʝʪ-

ʩʝʨʚʽʩʽʚ (ʚʝʙ, ʧʦʰʪʦʚʽ, ftp-ʩʝʨʚʝʨʠ). ʂʨʽʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʪʘʪʠʩʪʠʢʠ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʩʪʫʜʝʥʪʘʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʢʦʥʘʪʠ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʾʭ 

ʜʦʜʘʪʢʦʚʠʭ ʤʦʜʫʣʽʚ, ʷʢʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʩʧʘʤʫ ʪʘ ʚʽʨʫʩʥʠʭ 

ʘʪʘʢ. ʗʢ ʫʞʝ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʽʜʢʨʝʩʣʶʚʘʣʦʩʷ, ʧʨʦʜʫʢʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ 

ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞè ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʻʢʪʥʠʭ ʤʝʪʦʜʠʢ. ɺʠʢʦʥʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʻʢʪ, ʩʪʫʜʝʥʪʠ ʥʘʣʘʰʪʦʚʫʶʪʴ 

ʚʣʘʩʥʽ ʩʝʨʚʝʨʠ. ɺ ʫʯʘʩʥʠʢʽʚ ʧʨʦʻʢʪʽʚ ʩʣʽʜ ʬʦʨʤʫʚʘʪʠ ʧʝʨʝʢʦʥʘʥʥʷ ʪʘ ʫʤʽʥʥʷ 

ʟʜʽʡʩʥʶʚʘʪʠ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʚʣʘʩʥʠʭ ʆʉ. 

ɿʥʘʯʥʘ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʥʘʣʝʞʠʪʴ 

ʢʫʨʩʫ çʄʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠè. ʋ ʟʘʟʥʘʯʝʥʦʤʫ ʢʫʨʩʽ ʜʦʨʝʯʥʦ 
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ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʩʫʨʩʽʚ 

ʥ̔ʪʝʨʥʝʪʫ. ɺʽʜʧʦʚʽʜʥʽ ʥʘʚʠʯʢʠ ʜʘʶʪʴ ʟʤʦʛʫ ʫʯʠʪʝʣʶ ʽʥʬʦʨʤʘʪʠʢʠ ʫʥʠʢʘʪʠ 

ʯʠʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʘʛʨʦʟ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʙʝʟʧʝʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʯʥʽʚ. ɺʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ɯʂ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʚʘʞʘʻʤʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʬʘʢʪʽʚ ʧʨʦ ʪʝ, ʱʦ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʥ̔ʪʝʨʥʝʪʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʩʦʙʫ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʚʩʽʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʙʘʞʘʥʥʷ ʾʭ 

ʚʣʘʩʥʠʢʘ, ʘ ʚʠʜʘʣʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ ʙʫʜʝ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ʉʪʫʜʝʥʪʘʤ 

ʚʘʨʪʦ ʧʦʷʩʥʶʚʘʪʠ ʪʘ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʘ ʧʨʠʢʣʘʜʘʭ ʬʝʥʦʤʝʥ çʮʠʬʨʦʚʦʾ ʪʽʥʽè 

ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʥ̔ʪʝʨʥʝʪʽ. ɺʦʥʘ ʬʦʨʤʫʻʪʴʩʷ ʙʝʟ ʫʯʘʩʪʽ ʚʣʘʩʥʠʢʘ ʽʥʬʦʨʤʘʮʽʾ ʡ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 

ʱʦʨʘʟʫ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʫʢ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʫ ʧʨʦʮʝʩʽ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʦʰʪʦʚʦʛʦ ʨʦʟʩʠʣʘʥʥʷ, ʧʨʠ ʽʥʜʝʢʩʘʮʽʾ ʧʦʰʫʢʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʩʪʦʨʽʥʦʢ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʦʩʦʙʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʟʘʭʠʱʝʥʦʩʪʽ ʚʣʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

(ʜʨʫʛʠʡ ʝʪʘʧ ʧʽʜʛʦʪʦʚʢʠ) ʤʦʞʣʠʚʝ ʫ ʚʘʨʽʘʪʠʚʥʽʡ ʯʘʩʪʠʥʽ ʮʠʢʣʫ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ. ʆʩʪʘʥʥʽʡ ʧʽʜʭʽʜ ʚʚʘʞʘʻʤʦ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʚʠʤʘʛʘʻ ʷʢ ʩʬʦʨʤʦʚʘʥʦʾ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʦʩʪʝʡ ʱʦʜʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʪʘʢ ʽ ʥʘʷʚʥʽʩʪʴ ʜʦʩʚʽʪʫ ʪʘ ʟʜʽʡʩʥʝʥʥʷ 

ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɿʦʢʨʝʤʘ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʴ ʢʽʙʝʨʙʝʟʧʝʢʠ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢ ʟʚʘʥʠʭ ʟʘʜʘʯ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ. ɰʭ ʩʫʪʴ ʧʦʣʷʛʘʻ ʚ ʤʦʜʝʣʶʚʘʥʥʽ 

ʩʧʦʩʦʙʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʋ ʧʨʦʮʝʩʽ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʩʪʫʜʝʥʪ ʚʠʢʦʥʫʻ ʨʦʣʴ ʟʣʦʚʤʠʩʥʠʢʘ, ʷʢʠʡ ʥʘʤʘʛʘʻʪʴʩʷ 

ʧʦʨʫʰʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʝʟʧʝʢʫ ʤʝʨʝʞʽ ʟʘʤʦʚʥʠʢʘ. ɺʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʪʝʩʪʽʚ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞʽ ʘʙʦ ʚʝʙʨʝʩʫʨʩʫ ʪʘ ʚʠʷʚʠʪʠ 

ʚʨʘʟʣʠʚʦʩʪʽ, ʷʢʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ ʟʣʦʚʤʠʩʥʠʢ. ʇʝʨʝʚʘʛʘʤʠ ʟʘʜʘʯ ʥʘ 

ʧʨʦʥʠʢʥʝʥʥʷ ʻ: ʟʥʘʯʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ, ʥʘʦʯʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʘʢʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʚʯʘʥʥʷ. ʅʝʜʦʣʽʢʘʤʠ ʟʘʟʥʘʯʝʥʦʾ 

ʤʝʪʦʜʠʢʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ: ʥʝʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʜʝʥʪʦʤ ʜʽʡ ʙʽʣʴʰ 
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ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʟʣʦʚʤʠʩʥʠʢʘ, ʥʝʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʨʦʟ, ʥʠʟʴʢʠʡ ʩʪʫʧʽʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ [235]. 

ʊʝʩʪʫʚʘʥʥʷ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʡ ʫ ʬʦʨʤʽ ʟʤʘʛʘʥʴ [234]. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʟʜʦʙʫʚʘʯʘʤ ʧʦʚʩʶʜʥʦʛʦ 

ʜʦʩʪʫʧʫ, ʫʙʝʟʧʝʯʝʥʥʷ ʚʽʜ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ  ̔ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʫ ʦʜʥʽʡ 

ʘʙʦ ʢʽʣʴʢʦʭ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ.  

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʪʝʩʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ʥʘʜʘʶʪʴ ʩʭʝʤʫ ʪʘ ʦʧʠʩ ɯʊ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ, 

ʧʦʚô̫ ʟʘʥʠʭ ʟ ʨʦʙʦʪʦʶ ʤʝʨʝʞʥʠʭ ʩʝʨʚʽʩʽʚ, ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, 

ʧʦʤʠʣʢʘʤʠ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʟ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ. 

ʉʪʫʜʝʥʪʘʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʪʠʧʽʚ ʟʘʜʘʯ ʥʘ 

ʧʨʦʥʠʢʥʝʥʥʷ. 

1. ʇʝʨʝʭʦʧʣʝʥʥʷ ʜʘʥʠʭ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʥʝʟʘʭʠʱʝʥʽ 

ʧʨʦʪʦʢʦʣʠ. 

2. ʆʜʝʨʞʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʆʉ Linux ʩʝʨʚʝʨʘ ʪʝʨʤʽʥʘʣʽʚ, ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʠʭ ʜʘʥʠʭ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 

3. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʚʨʘʟʣʠʚʽʩʪʴ ʚʝʙʩʘʡʪʫ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʦ ʥʘ ɺʄ, ʢʦʧʽʶʚʘʥʥʷ 

ʡʦʛʦ ʙʘʟʠ ʜʘʥʠʭ. 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʞʫʨʥʘʣʫ ʧʦʜʽʡ ʩʝʨʚʝʨʘ, ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʽʜʙʦʨʫ ʧʘʨʦʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

5. ʇʦʰʫʢ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʚʽʜʢʨʠʪʦʛʦ ʤʝʨʝʞʥʦʛʦ ʧʦʨʪʘ ʥ̔ʪʝʨʥʝʪ-ʩʝʨʚʝʨʘ. 

6. ʆʪʨʠʤʘʥʥʷ ʪʘ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʰʪʦʚʦʛʦ ʩʝʨʚʝʨʘ. 

7. ʇʦʰʫʢ ʢʦʨʠʩʪʫʚʘʯʘ ʆʉ Windows, ʱʦ ʚʠʜʘʣʠʚ ʬʘʡʣ ʽʟ ʩʧʽʣʴʥʦʛʦ ʤʝʨʝʞʥʦʛʦ 

ʨʝʩʫʨʩʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʤʠ ʧʨʦʜʦʚʞʠʣʠ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʄɺʆʂ-

ʢʫʨʩʽʚ ʫ ʭʤʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ. ɿʦʢʨʝʤʘ, ʫ ʤʝʨʝʞʥʽʡ ʘʢʘʜʝʤʽʾ Cisco ʜʦʩʪʫʧʥʠʤ ʻ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʫʨʩʽʚ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ. ʂʦʨʦʪʢʦ ʦʧʠʰʝʤʦ ʾʭ. 

¶ çIntroduction to Cybersecurityè (çɺʩʪʫʧ ʜʦ ʢʽʙʝʨʙʝʟʧʝʢʠè). ʎʝ ʦʟʥʘʡʦʤʯʠʡ 

ʢʫʨʩ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ ʘʢʨʝʜʠʪʘʮʽʾ ʚʠʢʣʘʜʘʯʘ. ʅʘ ʥʘʰʫ 
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ʜʫʤʢʫ, ʡʦʛʦ ʜʦʨʝʯʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʦ ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʫʜʝʥʪʘʤ ʫ 

ʜʠʩʮʠʧʣʽʥʽ çʄʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠè. ʋ ʧʦʜʘʣʴʰʦʤʫ ʚʦʥʠ 

ʟʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʮʝʡ ʢʫʨʩ ʫ ʥʘʚʯʘʥʥʽ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʽʥʬʦʨʤʘʪʠʢʠ.  

¶ çCybersecurity Essentialsè (çʆʩʥʦʚʠ ʢʽʙʝʨʙʝʟʧʝʢʠè). ɹʘʟʦʚʠʡ ʢʫʨʩ, ʱʦ 

ʣʦʢʘʣʽʟʦʚʘʥʦ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʷʢ 

ʧʨʦʧʝʜʝʚʪʠʯʥʠʡ ʤʦʜʫʣʴ ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʘʙʦ ʚʠʙʽʨʢʦʚʦʾ 

ʜʠʩʮʠʧʣʽʥʠ. ʊʘʢʦʞ ʤʦʞʣʠʚʝ ʡʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʚ ʢʫʨʩʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ 

ʽʥʬʦʨʤʘʪʠʢʠ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʢʣʘʜʘʥʥʷʤ ʫ ʧʨʦʬʽʣʴʥʦʤʫ ʢʫʨʩʽ ʽʥʬʦʨʤʘʪʠʢʠ 

ʫ ʟʘʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

¶ çCCNA Cyber Opsè (çCCNA ʂʽʙʝʨ-ʦʧʝʨʘʮʽʾè). ʇʨʦʬʝʩʽʡʥʠʡ ʢʫʨʩ, ʱʦ 

ʜʦʩʪʫʧʥʠʡ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦ .ʁ ɺʠʤʘʛʘʻ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʘʢʨʝʜʠʪʘʮʽʾ ʚʠʢʣʘʜʘʯʘ. ʋ ʢʫʨʩʽ ʨʝʘʣʽʟʦʚʘʥʦ ʯʠʤʘʣʦ ʟʘʩʦʙʽʚ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʤʝʨʝʞʥʠʭ ʘʪʘʢ ʪʘ ʟʘʭʠʩʪʫ ʚʽʜ ʥʠʭ. ʑʝ ʢʽʣʴʢʘ 

ʨʦʢʽʚ ʪʦʤʫ, ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘʢʦʛʦ ʢʫʨʩʫ ʥʝʦʙʭʽʜʥʠʤ ʙʫʣʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ. 

¶ çNetwork Securityè (çɹʝʟʧʝʢʘ ʤʝʨʝʞʽè). ʇʨʦʬʝʩʽʡʥʠʡ ʢʫʨʩ, ʪʘʢʦʞ 

ʜʦʩʪʫʧʥʠʡ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. ʆʩʥʦʚʥʠʤ ʡʦʛʦ ʟʘʚʜʘʥʥʷʤ ʻ ʨʦʟʚʠʪʦʢ 

ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʙʝʟʧʝʢʠ ʜʣʷ ʤʝʨʝʞʝʚʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʮʽʣʽʩʥʦʩʪʽ. ɼʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩʫ ʜʫʞʝ ʙʘʞʘʥʠʤ ʻ ʧʦʧʝʨʝʜʥʻ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʽʚ CCNA1 

ʪʘ SWRE. 

ʅʘʤʠ ʜʣʷ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʫ ʣʘʙʦʨʘʪʦʨʽ ʁʟ ʢʽʙʝʨʙʝʟʧʝʢʠ (CL-CYBER) ʙʫʚ 

ʦʙʨʘʥʠʡ ʢʫʨʩ çʂʽʙʝʨ-ʦʧʝʨʘʮʽʾè [212]. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʫʨʩ çʂʽʙʝʨʙʝʟʧʝʢʘè 

ʚʭʦʜʠʪʴ ʜʦ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʩʪʫʧʝʥʷ 

[98], ʚʚʘʞʘʻʤʦ, ʱʦ ʚʠʙʽʨ ʻ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʤʘʛʽʩʪʨʘʥʪʽʚ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ. ɿʦʢʨʝʤʘ, ʧʨʦʛʨʘʤʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʫʨʩʫ ʚʚʘʞʘʻʤʦ ʪʘʢʽ: 

¶ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ ʟʘʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʭʠʱʝʥʦʩʪʽ ʤʝʨʝʞʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

¶ ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ 
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ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ; 

¶ ʟʜʘʪʥʽʩʪʴ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʤʝʨʝʞʥʽ ʘʪʘʢʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʤʝʨʝʞʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ ʽ ʩʣʫʞʙ; 

¶ ʟʥʘʥʥʷ ʬʫʥʢʮʽʡ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ Windows ʪʘ Linux, 

ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʢʽʙʝʨʙʝʟʧʝʢʠ; 

¶ ʫʤʽʥʥʷ ʨʦʟʛʦʨʪʘʪʠ ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 

ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʟʘʛʨʦʟ ʢʽʙʝʨʙʝʟʧʝʮʽ; 

¶ ʥʘʚʠʯʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʨʝʞʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʘʪʘʢ ʥʘ ʤʝʨʝʞʝʚʽ ʧʨʦʪʦʢʦʣʠ ʪʘ ʩʣʫʞʙʠ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʣʦʚʤʠʩʥʦʤʫ ʜʦʩʪʫʧʫ ʜʦ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʭʦʩʪʽʚ ʽ ʜʘʥʠʭ; 

¶ ʨʦʟʫʤʽʥʥʷ ʚʧʣʠʚʫ ʢʨʠʧʪʦʛʨʘʬʽʾ ʥʘ ʤʦʥʽʪʦʨʠʥʛ ʙʝʟʧʝʢʠ ʤʝʨʝʞʽ; 

¶ ʫʤʽʥʥʷ ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʨʘʟʣʠʚʦʩʪʽ ʢʽʥʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ; 

¶ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣʽ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʽʥʮʠʜʝʥʪʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʪʘ ʟʥʝʰʢʦʜʞʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

¶ ʥʘʚʠʯʢʠ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʩʧʦʚʽʱʝʥʴ ʧʨʦ ʚʪʦʨʛʥʝʥʥʷ ʚ ʤʝʨʝʞʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʅʘʚʯʘʥʥʷ ʚ ʢʫʨʩʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʋ ʥʽʡ 

ʧʝʨʝʚʘʞʘʣʘ ʩʘʤʦʩʪʽʡʥʘ ʜʠʩʪʘʥʮʽʡʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ. ʂʦʥʩʫʣʴʪʘʮʽʾ ʚʠʢʣʘʜʘʯʘ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʷʢ ʦʯʥʦ, ʪʘʢ ̔ ʚ ʨʝʞʠʤʽ ʦʥʣʘʡʥ. 

ʆʨʠʛʽʥʘʣʴʥʠʡ ʢʫʨʩ ʧʨʦʧʦʥʫʻ ʜʦ ʚʠʚʯʝʥʥʷ 13 ʪʝʤ, ʤʘʪʝʨʽʘʣ ʜʝʷʢʠʭ ʟ ʥʠʭ ʙʫʚ 

ʨʦʟʛʣʷʥʫʪʠʡ ʫ ʽʥʰʠʭ ʢʫʨʩʘʭ ʷʢ ʘʢʘʜʝʤʽʾ Cisco (NDG Linux, CCNA1, SWRE), ʪʘʢ 

ʽ ʜʠʩʮʠʧʣʽʥ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ (çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, 

çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè). ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʟʤʽʩʪ ʢʫʨʩʫ ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʪʘʢʽ ʪʝʤʠ: 

1. ʄʝʨʝʞʥ ̔ʘʪʘʢʠ. 

2. ɿʘʭʠʩʪ ʤʝʨʝʞʽ. 

3. ʂʨʠʧʪʦʛʨʘʬʽʷ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʽʜʢʨʠʪʠʭ ʢʣʶʯʽʚ. 

4. ɹʝʟʧʝʢʘ ʪʘ ʘʥʘʣʽʟ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ. 

5. ʄʦʥʽʪʦʨʠʥʛ ʙʝʟʧʝʢʠ. 

6. ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʚʪʦʨʛʥʝʥʥʷ. 
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7. ʈʝʘʛʫʚʘʥʥʷ ʥʘ ʽʥʮʠʜʝʥʪʠ ʪʘ ʚʨʝʛʫʣʶʚʘʥʥʷ. 

ʂʦʞʥʘ ̔ʟ ʥʘʚʝʜʝʥʠʭ ʪʝʤ ʤʽʩʪʠʪʴ ʦʛʣʷʜ ʪʝʨʤʽʥʽʚ ʽ ʢʦʥʮʝʧʮʽʡ, ʪʝʩʪ, ʣʘʙʦʨʘʪʦʨʥʽ 

ʨʦʙʦʪʠ ʪʘ ʽʩʧʠʪ.  

ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʢʫʨʩʫ ʚ ʭʤʘʨʥʫ ʣʘʙʦʨʘʪʦʨʽʶ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʨʦʙʣʝʤʦʶ 

ʦʨʛʘʥʽʟʘʮʽʾ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. Cisco Network Academy ʧʨʦʧʦʥʫʻ ʚʠʢʦʥʫʚʘʪʠ ʾʭ 

ʥʘ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʩʪʫʜʝʥʪʽʚ ʘʙʦ ʚ ʩʝʨʝʜʦʚʠʱʽ NetLab ʚʽʜ ʧʘʨʪʥʝʨʘ ʢʦʤʧʘʥʽʾ 

NDG. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʚʠʧʨʘʚʜʘʥʠʤ, ʧʨʦʪʝ ʦʙʤʝʞʫʻ ʫʥʽʚʝʨʩʘʣʴʥʠʡ  ̔ʧʦʚʩʶʜʥʠʡ 

ʜʦʩʪʫʧ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ. ʇʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ NetLab ʻ ʾʾ 

ʥʘʜʽʡʥʽʩʪʴ, ʦʧʪʠʤʽʟʦʚʘʥʽʩʪʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʫʧʨʦʚʦʜʫ. ʇʨʦʪʝ ʥʝʜʦʣʽʢʠ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢʦʞ ʩʫʪʪʻʚʽ. 

ɿʦʢʨʝʤʘ, ʮʝ ʯʘʩʦʚʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʘʩʦʙʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʥʽʚ ɺʄ, ʥʘʧʝʨʝʜ ʚʠʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʙʽʪ, ɦʦ ʥʝ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʪʫʜʝʥʪʽʚ, ʽʟʦʣʴʦʚʘʥʽʩʪʴ ʤʝʨʝʞ ʫʯʘʩʥʠʢʽʚ ʢʫʨʩʫ, ʽ, 

ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝʤʦʞʣʠʚʽʩʪʴ ʾʭ ʩʧʽʚʧʨʘʮ ̔ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʚʠʢʣʘʜʘʯʝʤ. ʂʨʽʤ ʪʦʛʦ, 

ʪʝʨʤʽʥ ʜʽʾ ʣʽʮʝʥʟʽʾ ʢʫʨʩʫ CCNA Cybersecurity Operations ʟʘʚʝʨʰʠʚʩʷ ʽ ʚʽʥ ʥʝ ʻ 

ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʧʨʠʜʙʘʥʥʷ ʯʠ ʧʦʥʦʚʣʝʥʥʷ ʧʽʩʣʷ 20 ʙʝʨʝʟʥʷ 2022 ʨʦʢʫ. ʅʘʷʚʥʽ 

ʣʘʙʦʨʘʪʦʨʽʾ NetLab ʚʠʜʘʣʷʶʪʴʩʷ ʟ ʧʦʨʪʘʣʫ NDG ʧʽʩʣʷ 1 ʣʠʩʪʦʧʘʜʘ 2022 ʨ. 

ɿʘʟʚʠʯʘʡ ʫ ʭʤʘʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʚʽʜʦʤʦʩʪʽ ʟ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʦʢʨʝʤʠʭ ʬʘʢʪʘʭ, ʘ ʪʦʤʫ ʦʙʤʝʞʝʥʽ ʥʘʙʦʨʦʤ ʟʘʟʜʘʣʝʛʽʜʴ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɯʥʰʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʫʯʝʥʴ ʘʙʦ ʩʪʫʜʝʥʪ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʦʜʠʪʠ ʙʫʜʴ-̫ ʢʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʥʝ ʦʙʤʝʞʫʶʯʠʩʴ ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚʣʝʥʠʤ 

ʥʘʙʦʨʦʤ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ CL-CYBER ʨʦʟʛʦʨʥʫʪʽ ʆʉ ʪʘ ʤʝʨʝʞʽ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ 

ʤʦʜʝʣʶʶʪʴ ʨʦʙʦʪʫ ʾʭ ʨʝʘʣʴʥʠʭ ʚʽʜʧʦʚʽʜʥʠʢʽʚ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʙʫʣʦ ʚʯʝʨʛʦʚʝ ʤʦʜʠʬʽʢʦʚʘʥʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʍʆʉʅ. ʄʠ 

ʨʦʟʧʦʜʽʣʠʣʠ ʾʾ ʥʘ ʙʣʠʟʴʢʦ 100 ʚʽʨʪʫʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘʢ, ʱʦʙ ʢʦʞʝʥ ʤʘʛʽʩʪʨʘʥʪ ʤ̔ ʛ 

ʧʨʠʻʜʥʫʚʘʪʠ ʩʚʦʾ ʚʽʨʪʫʘʣʴʥʽ ʢʦʤʧôʁ ʪʝʨʠ ʪʘ ʽʥʰʽ ʧʨʠʩʪʨʦʾ ʚ ʦʩʦʙʠʩʪʽʡ ʘʙʦ ʢʽʣʴʢʦʭ 

ʛʦʩʪʴʦʚʠʭ ʤʝʨʝʞʘʭ. 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʢʫʨʩʫ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè, ʟʘʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʙô̒ ʢʪʽʚ 

ʚʠʚʯʝʥʥʷ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʧʣʘʪʬʦʨʤʫ Unetlab (EVE-NG). ʊʘʢʠʡ ʚʘʨʽʘʪʠʚʥʠʡ 
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ʧʽʜʭʽʜ ʥʝ ʦʙʤʝʞʫʻ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʙʦʨʽ ʟʘʩʦʙʽʚ. ʊʦʙʪʦ ʫ ʥʠʭ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʠ ʽ ʚ ʦʨʠʛʽʥʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ NetLab, ʽ ʥʘ ʚʽʨʪʫʘʣʴʥʠʭ 

ʢʦʤʧôʁ ʪʝʨʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʚʣʘʩʥʠʭ ʧʨʠʩʪʨʦʷʭ.  

ʆʪʞʝ, ʫ ʣʘʙʦʨʘʪʦʨʽʾ CL-CYBER ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʰʘʙʣʦʥʠ ʪʘʢʠʭ ɺʄ: 

¶ ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ CyberOps (ʥʘ ʦʩʥʦʚʽ ʆʉ Arch Linux); 

¶ Kali Linux ï ʜʠʩʪʨʠʙʫʪʠʚ Linux, ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʥʘ 

ʧʨʦʥʠʢʥʝʥʥʷ; 

¶ Security Onion (ʥʘ ʦʩʥʦʚʽ Ubuntu Linux) ïʮʝ ʚʽʜʢʨʠʪʠʡ ʜʠʩʪʨʠʙʫʪʠʚ Linux 

ʜʣʷ ʧʦʰʫʢʫ ʟʘʛʨʦʟ, ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ ʪʘ ʢʝʨʫʚʘʥʥʷ ʞʫʨʥʘʣʘʤʠ ʧʦʜʽʡ; 

¶ ʝʢʟʝʤʧʣʷʨ ʆʉ Metasploitable, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʚʨʘʟʣʠʚʦʾ ʮʽʣʽ;  

¶ ʆʉ Windows, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʩʷ ʢʣʽʻʥʪ. 

ɿʘʛʘʣʦʤ ʫ ʢʫʨʩʽ ʻ ʧʦʥʘʜ 20 ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. ʅʘʚʝʜʝʤʦ ʪʝʤʠ ʪʠʭ ʟ ʥʠʭ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʟʜʦʙʫʚʘʯʘʤʠ ʫ ʣʘʙʦʨʘʪʦʨʽʾ CL-CYBER: 

1. ʊʝʤʘ çʄʝʨʝʞʥ̔  ʘʪʘʢʠè: ʨʦʙʦʪʠ çɺʠʚʯʝʥʥʷ ʪʨʘʬʽʢʫ DNSè, çɸʪʘʢʘ ʥʘ ʙʘʟʫ 

ʜʘʥʠʭ MySQLè, çʆʧʨʘʮʶʚʘʥʥʷ ʞʫʨʥʘʣʽʚ ʩʝʨʚʝʨʘè.  

2. ʊʝʤʘ çʂʨʠʧʪʦʛʨʘʬʽʷ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʽʜʢʨʠʪʠʭ ʢʣʶʯʽʚè: ʨʦʙʦʪʠ 

çʉʪʚʦʨʝʥʥʷ ʢʦʜʽʚè, çʐʠʬʨʫʚʘʥʥʷ ʪʘ ʜʝʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

OpenSSLè, çʐʠʬʨʫʚʘʥʥʷ ʪʘ ʜʝʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʭʘʢʝʨʘè, çɺʠʚʯʝʥʥʷ ʧʨʦʪʦʢʦʣʽʚ Telnet ʽ SSH ʫ Wiresharkè, çʍʝʰʫʚʘʥʥʷ ʜʘʥʠʭè, 

çʉʪʚʦʨʝʥʥʷ ʮʝʥʪʨʫ ʩʝʨʪʠʬʽʢʘʮʽʾè. 

3. ʊʝʤʘ çɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʚʪʦʨʛʥʝʥʥʷè: ʨʦʙʦʪʠ çʇʨʘʚʠʣʘ Snort ʽ Firewallè, 

çʇʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʚ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʬʦʨʤʘʪè, çʈʦʙʦʪʘ ʟ ʨʝʛʫʣʷʨʥʠʤʠ 

ʚʠʨʘʟʘʤʠè, çʆʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟ ʬʘʡʣʘ PCAPè, çɯʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ HTTP ʽ DNS 

ʜʣʷ ʽʟʦʣʷʮʽʾ ʟʘʛʨʦʟʠè, çɯʟʦʣʴʦʚʘʥʠʡ ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʠʡ ʭʦʩʪ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 5-

ʢʦʨʪʝʞʫè. 

ʅʘ ʨʠʩ. 4.6.1 ʟʦʙʨʘʞʝʥʦ ʪʠʧʦʚʫ ʪʦʧʦʣʦʛʽʶ ʤʝʨʝʞʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ 

ʙʽʣʴʰʦʩʪʽ ʥʘʚʝʜʝʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙ̔ʪ. ɺʦʥʘ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʧʣʘʪʬʦʨʤʽ EVE-

NG ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʦʨʠʛʽʥʘʣʴʥʦʤʫ ʚʟʽʨʮʶ ʟ ʧʣʘʪʬʦʨʤʠ NetLab. 



332 

 

ʘ) 

 

ʙ) 

ʈʠʩ. 4.6.1. ɹʘʟʦʚʘ ʪʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ ʣʘʙʦʨʘʪʦʨʽʾ CL-CYBER, ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ 

ʧʣʘʪʬʦʨʤʘʭ NetLab (ʘ) ʪʘ EVE-NG (ʙ) 

ʂʦʞʥʘ ʟ ʮʠʭ ʤʘʰʠʥ ʙʫʣʘ ʜʦʩʪʫʧʥʘ ʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʍʆʉʅ. ʗʢ ʥʘʩʣʽʜʦʢ, 

ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʫʩʽʤʘ ɺʄ ʫ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ ʫʥʽʚʝʨʩʠʪʝʪʫ ʘʙʦ 

ʯʝʨʝʟ VPN-ʟô̒ ʜʥʘʥʥʷ. 
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4.3.4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ 

ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ 

ʉʝʨʝʜ ʧʨʦʙʣʝʤ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ 

ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʻ ʙʨʘʢ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʰʠʨʦʢʝ ʢʦʣʦ ʦʩʚʽʪʥʽʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ, 

ʥʘʫʢʦʚʠʭ  ̔ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ. ɺʽʜʧʦʚʽʜʥʦ ʫʥʽʚʝʨʩʠʪʝʪʠ ʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥ ̔

ʫʩʪʘʥʦʚʠ ʨʦʟʨʦʙʣʷʶʪʴ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʽ ʪʘ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʽ ʧʨʦʛʨʘʤʠ 

çɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽè ʜʣʷ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) 

ʪʘ ʪʨʝʪʴʦʛʦ (ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ) ʨʽʚʥʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɼʣʷ ʮʠʭ ʧʨʦʛʨʘʤ ʦʜʥʽʻʶ ʟ 

ʙʘʟʦʚʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽʩʪʴ 014.09 çʉʝʨʝʜʥʷ ʦʩʚʽʪʘ. ɯʥʬʦʨʤʘʪʠʢʘè, 

ʦʩʢʽʣʴʢʠ ʟʘ ʾʾ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʛʦʪʦʚʢʘ 

ʬʘʭʽʚʮʽʚ ʥʘ ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ ʨʽʚʥʽ. ʗʢ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ, 

ʟʘʟʥʘʯʝʥʽ ʧʨʦʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʨʦʟʚʠʪʦʢ ʬʘʭʦʚʠʭ, ʟʦʢʨʝʤʘ ʮʠʬʨʦʚʠʭ 

(ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ) ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ. ʑʦʜʦ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʤʘʛʽʩʪʨʽʚ  ̔ ʜʦʢʪʦʨʽʚ ʬʽʣʦʩʦʬʽʾ, ʪʦ ʪʫʪ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʻ ʾʭʥ ̔

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ʇʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʚʠʢʣʘʜʘʯʘ ʪʘ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʬʝʩʽʡʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ, 

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ, ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʥʘʫʢʦʚʮʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʡʦʤʫ ʩʚʽʜʦʤʦ 

ʪʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʨʦʟʚô̫ ʟʘʥʥʷʤ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ  ̔ʜʦʩʷʛʘʪʠ 

ʟʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʾʭ ʚʠʨʽʰʝʥʥʽ ʷʢ ʫ ʥʘʫʢʦʚʦʤʫ, ʪʘʢ ʽ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ 

ʧʨʦʮʝʩʽ [38]. ɺʦʥʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʟʜʘʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʦʰʫʢʫ, ʟʙʠʨʘʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʦʣʦʛʽʾ ʥʘʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʤʫʥʽʢʘʮʽʶ, ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʪʘ ʥʘʚʯʘʥʥʷ ʽʥʰʠʭ; 

ʨʦʟʚʠʚʘʪʠ ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʚʽʩʠ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ 

ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [17]. ʋ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʛʽʩʪʨʽʚ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ ʪʘ ʜʦʢʪʦʨʽʚ ʬʽʣʦʩʦʬʽʾ ʤʘʻ ʙʫʪʠ 
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ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʟʜʘʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ 

(ʟʦʢʨʝʤʘ ʽ ʩʢʣʘʜʥʠʢʠ ʍʆʉʅ) ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ (ʧʦʰʫʢ, ʟʙʠʨʘʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ, ʘʥʘʣʽʟ  ̔ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʫʢʦʚʠʭ 

ʜʘʥʠʭ); ʩʚʽʜʦʤʦ ʡ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʚʜʘʥʴ; ʧʨʦʜʫʢʫʚʘʥʥʷ ʥʦʚʠʭ ʩʫʩʧʽʣʴʥʦ-ʟʥʘʯʫʱʠʭ ʟʥʘʥʴ ʟ ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʾʭ ʫ ʧʨʘʢʪʠʢʫ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ.  

ɽʬʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʧʝʨʝʜʙʘʯʘ ̒ʨʝʘʣʽʟʘʮʽʶ ʩʠʩʪʝʤʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ [158]:  

¶ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʦʛʦ (ʟʦʢʨʝʤʘ ʽ ʍʆʉʅ) ʩʝʨʝʜʦʚʠʱʘ ʟʘʢʣʘʜʫ 

ʦʩʚʽʪʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʽʥʪʝʨʝʩʠ 

ʤʘʛʽʩʪʨʽʚ, ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʾʭʥʴʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ; 

¶ ʚʽʜʢʨʠʪʠʡ ʜʦʩʪʫʧ ʜʦ ʥʦʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʤʝʨʝʞ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʜʞʝʨʝʣʴʥʦʾ ʙʘʟʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ;  

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʩʝʤʽʥʘʨʽʚ, ʩʧʝʮʢʫʨʩʽʚ, ʤʘʡʩʪʝʨ-

ʢʣʘʩʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ.  

¶ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʾ ʾʨʝʘʣʽʟʘʮʽʾ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ï 

ʢʘʬʝʜʨʠ, ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʚʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ, ʘ ʪʘʢʦʞ 

ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʚʽʜʧʦʚʽʜʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʽ ʯʝʨʝʟ ʦʧʘʥʫʚʘʥʥʷ 

ʟʜʦʙʫʚʘʯʘʤʠ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ. 

ʉʢʣʘʜʥʠʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ̔ ʧʨʠʩʫʪʥʽ ʚ 

ʨʘʤʢʦʚʦʤʫ ʜʦʢʫʤʝʥʪʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ DigiComp ʪʘ ʤʦʜʝʣʽ ʮʠʬʨʦʚʠʭ 

ʩʧʨʦʤʦʞʥʦʩʪʝʡ Jisc. ʋ ʜʦʢʫʤʝʥʪʽ DigiComp ʚʦʥʠ ʩʪʦʩʫʶʪʴʩʷ ʪʘʢʠʭ ʩʢʣʘʜʥʠʢʽʚ 

ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [220]:  

¶ ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴ (ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʟʦʢʨʝʤʘ ʾʾ 

ʢʨʠʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ);  

¶ ʢʦʤʫʥʽʢʘʮʽʷ ʪʘ ʚʟʘʻʤʦʜʽʷ (ʟʥʘʥʥʷ ʤʝʨʝʞʝʚʦʛʦ ʝʪʠʢʝʪʫ, ʥʘʚʠʯʢʠ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ, ʨʦʙʦʪʘ ʟ ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ); 

¶ ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ (ʥʘʚʠʯʢʠ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʟʦʢʨʝʤʘ ʡ 
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ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʨʦʟʨʦʙʣʝʥʥʷ);  

¶ ʙʝʟʧʝʢʘ (ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʠʟʠʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̔ʚʤʽʥʥʷ 

ʟʘʭʠʩʪʠʪʠ ʩʚʦʾ ʧʨʠʩʪʨʦʾ ʪʘ ʢʦʥʪʝʥʪ);  

¶ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ (ʟʜʘʪʥʦʩʪʽ ʜʦʙʠʨʘʪʠ ʟʘʩʦʙʠ ʡ ʦʧʝʨʘʪʠʚʥʦ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʰʠʨʦʢʝ ʢʦʣʦ ʧʨʦʙʣʝʤ (ʪʝʭʥʽʯʥʠʭ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʥʘʫʢʦʚʠʭ, ʦʩʚʽʪʥʽʭ).  

ʄʦʜʝʣʴ Jisc, ʨʦʟʨʦʙʣʝʥʘ ʚ ɹʨʠʪʘʥʩʴʢʠʤ ʢʦʤʽʪʝʪʦʤ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

(Joint Information Systems Committee) ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʩʭʦʞʽ ʟʜʘʪʥʦʩʪʽ [241]: 

¶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʦʣʦʜʽʥʥʷ ʟʘʩʦʙʘʤʠ ɯʂʊ;  

¶ ʢʨʠʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ;  

¶ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʽʥʥʦʚʘʮʽʡʥʝ 

ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ  

¶ ʩʧʽʣʢʫʚʘʥʥʷ, ʩʧʽʚʧʨʘʮʷ ʪʘ ʧʘʨʪʥʝʨʩʪʚʦ ʟʘʩʦʙʘʤʠ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ  

¶ ʩʘʤʦʨʦʟʚʠʪʢʫ ʯʝʨʝʟ ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤʠ ʟʘʩʦʙʘʤʠ ɯʂʊ;  

¶ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʜʦʙʨʦʙʫʪʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [148], [178], [293] ʩʚʽʜʯʘʪʴ, ʱʦ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʽʤʧʣʝʤʝʥʪʦʚʘʥʽ ʚ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʽʚ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ʆʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʛʽʩʪʨʘʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ)è ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ, ʷʢʝ ʤʘʻ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʝ ʟ ʮʠʬʨʦʚʠʤ 

ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʜʘʢʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʜʦʮʽʣʴʥʦ, ʱʦʙ ʟʜʦʙʫʚʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʡʦʛʦ ʩʢʣʘʜʥʠʢʠ ʚʧʨʦʜʦʚʞ 

ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʥʘʚʯʘʥʥʷ. ʅʘ ʧʝʨʰʠʭ ʢʫʨʩʘʭ ʙʘʢʘʣʘʚʨʘʪʫ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʝʨʚʽʩʠ (ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʘʢʘʜʝʤʽʯʥʫ ʭʤʘʨʫ, ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʚʯʘʥʥʷʤ, ʝʣʝʢʪʨʦʥʥʫ ʙʽʙʣʽʦʪʝʢʫ). ʇʦʩʪʫʧʦʚʦ ʦʧʘʥʦʚʫʶʯʠ ʾʭ ʪʘ ʫʩʚʽʜʦʤʣʶʶʯʠ 

ʾʭʥ ̔ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʤʘʛʽʩʪʨʘʥʪʠ ʜʦʣʫʯʘʶʪʴʩʷ ʜʦ ʚʠʚʯʝʥʥʷ ʮʠʭ ʟʘʩʦʙʽʚ, 

ʩʫʧʨʦʚʦʜʫ ʥʘʷʚʥʠʭ  ̔ʨʦʟʛʦʨʪʘʥʥʷ ʥʦʚʠʭ. ʄʘʛʽʩʪʨʘʥʪʠ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʮʠʭ 

ʧʨʦʻʢʪʘʭ, ʚʠʢʦʥʫʚʘʣʠ ʪʘʢʽ ʨʦʙʦʪʠ:  

¶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʬʘʢʫʣʴʪʝʪʫ;  

¶ ʽʥʪʝʛʨʘʮʽʶ ʢʦʤʙʽʥʦʚʘʥʦʾ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ ʬʘʢʫʣʴʪʝʪʫ (ʧʣʘʪʬʦʨʤʠ 
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VE); 

¶  ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ;  

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʜʽʷʣʴʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ;  

¶ ʜʦʜʘʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʝʣʝʢʪʨʦʥʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʬʘʢʫʣʴʪʝʪʫ. 

ɿʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʟʘʟʥʘʯʝʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ ʛʘʨʤʦʥʽʡʥʝ 

ʧʦʻʜʥʘʥʥʷ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ, ʷʢ ʘʥʘʣʽʟ ʥʘʷʚʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʦʙʨʘʥʽʡ ʛʘʣʫʟʽ, 

ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʩʪʫ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽʩʥʝ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʥʘ ʥʘʫʢʦʚʦʤʫ 

ʪʘ ʪʝʭʥʽʯʥʦʤʫ ʨʽʚʥʷʭ, ʘʧʨʦʙʘʮʽʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʗʢ ʚʽʜʦʤʦ, ʚʠʟʥʘʯʘʣʴʥʦʶ ʨʠʩʦʶ ʦʩʚʽʪʠ XXI ʩʪʦʣʽʪʪʷ ʻ ʾʾ ʚʽʜʢʨʠʪʽʩʪʴ. 

ʅʘʫʢʦʚʮʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʫʯʘʩʥʫ ʧʝʜʘʛʦʛʽʢʫ ʷʢ ʮʠʬʨʦʚʫ ʪʘ ʛʫʤʘʥʽʩʪʠʯʥʫ [13]. 

ɺʽʜʧʦʚʽʜʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʨʠʧʫʱʝʥʥʷ ʟʘʚʜʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʘ ʩʫʧʨʦʚʦʜʫ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʙʫʜʫʪʴ ʦʜʥʠʤʠ ʟ ʛʦʣʦʚʥʠʭ, 

ʷʢʽ ʧʦʩʪʘʥʫʪʴ ʧʝʨʝʜ ʤʘʡʙʫʪʥʽʤʠ ʤʘʛʽʩʪʨʘʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɯʥʬʦʨʤʘʪʠʢʘè. ɿ 

ʦʛʣʷʜʫ ʥʘ ʮʝ ʜʦʨʝʯʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʩʦʙʽʚ ʫ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ɿɺʆ. 

ʅʠʥʽ ʧʽʜ ʚʽʜʢʨʠʪʠʤ ʜʦʩʪʫʧʦʤ ʨʦʟʫʤʽʶʪʴ ʙʝʟʢʦʰʪʦʚʥʠʡ, ʧʦʩʪʽʡʥʠʡ, 

ʧʦʚʥʦʪʝʢʩʪʦʚʠʡ ʜʦʩʪʫʧ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʦ ʥʘʫʢʦʚʠʭ ʽ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʠʡ ʦʪʨʠʤʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ. ɺʽʜʧʦʚʽʜʥʦ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʩʚʽʪʥʽʭ 

 ̔ʥʘʫʢʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʻ ʩʠʩʪʝʤʘʤʠ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [144] ʚʠʟʥʘʯʝʥʦ ʚʠʜʠ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ 

ʜʦʩʪʫʧʫ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ: ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ, 

ʝʣʝʢʪʨʦʥʥʽ ʚʽʜʢʨʠʪʽ ʞʫʨʥʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʤʝʪʨʠʯʥʽ ʩʠʩʪʝʤʠ, 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʩʠʩʪʝʤʠ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ, ʚʽʜʢʨʠʪʽ ʢʦʥʬʝʨʝʥʮʽʡʥʽ 

ʧʣʘʪʬʦʨʤʠ. ɸʚʪʦʨʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ɺ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ, ʷʢʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚ 

ʧʘʨʘʛʨʘʬʽ 1.3, ʧʨʠʩʫʪʥʽ ʬʘʭʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʦʩʫʶʪʴʩʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ 

ʜʦʩʪʫʧʫ. ʅʘʚʝʜʝʤʦ ʜʝʷʢʽ ʟ ʥʠʭ: 

¶ ʟʜʘʪʥʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʙʘʟ ʜʘʥʠʭ, ʚʝʙʜʦʜʘʪʢʽʚ, ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʢʦʤʧôʁ ʪʝʨʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 

¶ ʟʜʘʪʥʽʩʪʴ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʷʚʠʱ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʾʭ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʚʠʩʥʦʚʢʽʚ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʮʠʭ ʷʚʠʱ; 

¶ ʟʜʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʢʦʤʧôʁ ʪʝʨʥʽ ʧʨʦʛʨʘʤʠ (ʪʝʭʥʦʣʦʛʽʾ) 

ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ;  

¶ ʟʜʘʪʥʽʩʪʴ ʧʨʦʻʢʪʫʚʘʪʠ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ, ʙʘʟʠ ʜʘʥʠʭ, ʚʝʙʜʦʜʘʪʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, 

ʚʠʟʥʘʯʘʪʠ ʤʝʪʦʜʠʢʫ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ; 

¶ ʟʜʘʪʥʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʢʠ 

ʚʠʢʣʘʜʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʬʦʨʤʫʣʶʚʘʪʠ (ʫ ʬʦʨʤʽ ʧʨʝʟʝʥʪʘʮʽʾ ʯʠ ʟʚʽʪʫ) ʥʦʚʽ ʛʽʧʦʪʝʟʠ ʪʘ ʥʘʫʢʦʚʽ ʟʘʜʘʯʽ 

ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ, ʚʠʙʨʘʪʠ ʥʘʣʝʞʥʽ ʥʘʧʨʷʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠ ʜʣʷ 

ʾʭ ʨʦʟʚô̫ ʟʘʥʥʷ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ; 

¶ ʟʜʘʪʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʡ ʩʫʧʨʦʚʽʜ ʝʣʝʤʝʥʪʽʚ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʮʴʦʛʦ ʚʽʜʧʦʚʽʜʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʡ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ; 

¶ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɯʂʊ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʪʽʣʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʨʘʪʝʛʽʡ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʟʥʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʘʟ ʜʘʥʠʭ, 

ʟʦʢʨʝʤʘ, ʝʣʝʢʪʨʦʥʥʠʭ ʬʦʥʜʽʚ ʙʽʙʣʽʦʪʝʢ ʽ ʧʦʰʠʨʝʥʠʭ ʩʝʨʚʽʩʽʚ ʽʥʪʝʨʥʝʪʫ ʜʣʷ 

ʚʣʘʩʥʦʛʦ ʬʘʭʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ; 

¶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 
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ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʩʘʤʦʩʪʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʧʫʙʣʽʢʘʮʽʡ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʠʜʘʥʥʷʭ. 

ʗʢ ʥʘʩʣʽʜʦʢ, ʦʚʦʣʦʜʽʥʥʷ ʚʠʧʫʩʢʥʠʢʦʤ ɿɺʆ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ 

ʟʘʟʥʘʯʝʥʠʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʜʘʶʪʴ ʡʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʦʙʽʡʤʘʪʠ ʽʥʰʽ ʧʦʩʘʜʠ, 

ʦʢʨʽʤ ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʚʯʠʪʝʣʷ. ɿʦʢʨʝʤʘ, ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ʢʦʥʩʫʣʴʪʘʥʪ ʟ 

ʧʨʦʙʣʝʤ ʽʥʬʦʨʤʘʪʠʢʠ, ʽʥʞʝʥʝʨ-ʧʨʦʛʨʘʤʽʩʪ, ʩʠʩʪʝʤʥʠʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨ, ʬʘʭʽʚʝʮʴ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʬʘʭʽʚʝʮʴ ʟ̔ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʘʟ ʜʘʥʠʭ.  

ɺʘʞʣʠʚʠʤʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʻ ʽ ʧʽʜʧʨʠʻʤʥʠʮʴʢʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ 

ʤʘʛʽʩʪʨʽʚ ʦʩʚʽʪʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ [57] ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʽʥʬʦʨʤʘʪʠʢʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ: 

¶ ʟʥʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʨʘʥʽʡ ʛʘʣʫʟʽ ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ; 

¶ ʚʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʥʦʚʽ ʜʘʥʽ; 

¶ ʟʜʘʪʥʽʩʪʴ ʘʢʪʠʚʥʦ ʩʧʨʠʷʪʠ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʟʥʘʥʴ; 

¶ ʫʤʽʥʥʷ ʬʦʨʤʫʣʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʢʨʠʪʠʯʥʦʤʫ 

ʦʩʤʠʩʣʝʥʥʽ ʜʘʥʠʭ, ʟʘʡʤʘʪʠ ʘʢʪʠʚʥʫ ʩʦʮʽʘʣʴʥʫ ʧʦʟʠʮʽʶ; 

¶ ʫʤʽʥʥʷ ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ɯʊ-ʧʨʦʻʢʪʠ; 

¶ ʫʤʽʥʥʷ ʧʨʦʚʦʜʠʪʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʛʘʣʫʟʽ ɯʊ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʚ 

ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʤʘʛʽʩʪʨʽʚ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʅʘʚʯʘʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʶ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʧʝʨʝʜʥʶ ʧʽʜʛʦʪʦʚʢʫ ʙʘʢʘʣʘʚʨʽʚ, ʷʢʫ ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʪʁ ɹʫ ʤʝʞʘʭ ʙʘʟʦʚʠʭ 

ʢʫʨʩʽʚ çʆʩʥʦʚʠ ʽʥʬʦʨʤʘʪʠʢʠè, çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè, 

çɺʝʙʧʨʦʛʨʘʤʫʚʘʥʥʷè, çʄʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠè. ʅʘ ʜʨʫʛʦʤʫ 

(ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ) ʨʽʚʥʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦʮʽʣʴʥʠʤ ʻ ʨʦʟʛʣʷʜ ʚʽʜʧʦʚʽʜʥʠʭ ʧʠʪʘʥʴ ʫ 

ʤʝʞʘʭ ʢʫʨʩʽʚ çʂʦʤʧôʁ ʪʝʨʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʽ ʥʘʫʮʽè, çʆʩʥʦʚʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴè, çʄʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʚʠʱʽʡ ʰʢʦʣʽè ʪʘ 

ʩʧʝʮʢʫʨʩʽʚ, ʥʘʧʨʠʢʣʘʜ çʋʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʦʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʽʜʢʨʠʪʦʛʦ 

ʜʦʩʪʫʧʫè, çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤè ʪʦʱʦ. ʆʩʢʽʣʴʢʠ ʚ 
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ʧʦʧʝʨʝʜʥʽʭ ʧʘʨʘʛʨʘʬʘʭ ʜʣʷ ʙʘʛʘʪʴʦʭ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʢʫʨʩʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʩʢʣʘʜʥʠʢʠ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ, ʪʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʮʽʣʴʥʦʶ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʡ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ. 

ɿʦʢʨʝʤʘ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦʮʽʣʴʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʦʚʥʦʮʽʥʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʚʩʽʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ  ̔ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʘʫʢʦʚʠʭ 

ʧʨʦʮʝʩʽʚ. ʇʨʦʧʦʥʫʻʤʦ ʫʪʚʦʨʠʪʠ ʛʨʫʧʠ ʟ ʢʽʣʴʢʦʭ ʤʘʛʽʩʪʨʘʥʪʽʚ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ 

ʩʧʨʦʻʢʪʫʚʘʪʠ, ʨʦʟʛʦʨʥʫʪʠ, ʥʘʣʘʰʪʫʚʘʪʠ ʚʣʘʩʥʽ ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʝʣʝʢʪʨʦʥʥʽ 

ʚʽʜʢʨʠʪʽ ʞʫʨʥʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʤʝʪʨʠʯʥʽ ʩʠʩʪʝʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʽ ʩʠʩʪʝʤʠ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ, ʚʽʜʢʨʠʪʽ ʢʦʥʬʝʨʝʥʮʽʡʥʽ ʧʣʘʪʬʦʨʤʠ. 

ʈʝʘʣʽʟʘʮʽʶ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʘʚʰʠ ʢʦʞʥʽʡ ʛʨʫʧʽ ʩʪʫʜʝʥʪʽʚ 

ʚʣʘʩʥʠʡ ʚʽʨʪʫʘʣʴʥʠʡ ʩʝʨʚʝʨ, ʷʢʠʡ ʩʣʽʜ ʚʩʪʘʥʦʚʠʪʠ ʚ ʘʢʘʜʝʤʽʯʥʽʡ ʭʤʘʨʽ 

ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʆʩʢʽʣʴʢʠ ʥʘʤʠ ʧʝʨʝʜʙʘʯʝʥʥʽ ʟʘʚʜʘʥʥʷ ʩʪʦʩʦʚʥʦ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʛʽʩʪʨʘʥʪʘʤʠ 

ʚʣʘʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ, ʪʦ ʚʘʞʣʠʚʠʤʠ ʻ ʧʦʧʝʨʝʜʥʴʦ 

ʩʬʦʨʤʦʚʘʥʽ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʛʘʣʫʟʽ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʟʦʢʨʝʤʘ: 

¶ ʟʥʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʪʘ 

ʥ̔ʪʝʨʥʝʪʫ; 

¶ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʟʘʩʦʙʘʤʠ ʤʝʨʝʞʥʠʭ ʧʨʦʪʦʢʦʣʽʚ; 

¶ ʫʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʠ-ʙʨʘʫʟʝʨʠ; 

¶ ʥʘʚʠʯʢʠ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʪʘ ʢʦʥʬʽʛʫʨʫʚʘʪʠ ʧʨʦʛʨʘʤʥʽ ʩʝʨʚʝʨʠ ʦʩʥʦʚʥʠʭ ʆʉ 

(ʚʝʙʪʘ FTP-ʩʝʨʚʝʨʠ, ʩʝʨʚʝʨʠ ʉʋɹɼ); 

¶ ʫʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʩʪʝʤʥʽ ʞʫʨʥʘʣʠ ʱʦʜʦ ʧʦʤʠʣʦʢ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʩʝʨʚʽʩʽʚ ʆʉ; 

¶ ʫʤʽʥʥʷ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʟʦʢʨʝʤʘ ʡ ʘʥʛʣʦʤʦʚʥʫ; 

¶ ʥʘʚʠʯʢʠ ʦʥʣʘʡʥʦʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʥʘ ʬʦʨʫʤʘʭ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʨʦʟʛʦʨʪʘʥʥʷ ʨʝʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ 

ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʚʧʨʦʜʦʚʞ ʪʘʢʠʭ ʝʪʘʧʽʚ [52]: ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ, ʧʽʜʛʦʪʦʚʯʦʛʦ, 
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ʪʝʭʥʽʯʥʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ, ʧʨʘʢʪʠʯʥʦʛʦ, ʫʟʘʛʘʣʴʥʶʚʘʣʴʥʦʛʦ, ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ. 

ʊʦʤʫ ʚ ʟʤʽʩʪʽ ʥʘʚʯʘʥʥʷ ʚ ʍʆʉʅ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʩʢʣʘʜʥʠʢʠ, ʷʢ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʤʦʜʝʣʶʚʘʣʴʥʠʡ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʥʘʫʢʦʚʠʡ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʧʝʜʘʛʦʛʽʯʥʠʡ, ʘʥʘʣʽʪʠʯʥʠʡ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʩʢʣʘʜʥʠʢʽʚ ʜʦʨʝʯʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: 

¶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʽʨʪʫʘʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ, ʚʠʟʥʘʯʝʥʥʷ 

ʤʝʪʘʜʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʚʤʽʥʥʷ ʬʦʨʤʫʣʶʚʘʪʠ ʢʨʠʪʝʨʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ 

ʽʥʰʠʭ ʩʪʫʜʝʥʪʽʚ; 

¶ ʟʜʘʪʥʽʩʪʴ ʛʦʪʫʚʘʪʠ ʪʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʜʦ ʟʽʙʨʘʥʴ ʙʽʙʣʽʦʪʝʢʠ ʚʣʘʩʥʽ ʥʘʚʯʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ;  

¶ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʫʥʽʢʘʮʽʶ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʟʘʚʜʷʢʠ 

ʧʫʙʣʽʢʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʫ ʚʽʨʪʫʘʣʴʥʽʡ ʙʽʙʣʽʦʪʝʮʽ. 

ɺʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʯʥʠʭ ʩʠʩʪʝʤ ʻ ʜʦʮʽʣʴʥʠʤ ʥʘ ʦʩʥʦʚʽ 

ʧʦʧʫʣʷʨʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʧʦʟʠʪʘʨʽʾʚ ï ʩʠʩʪʝʤ DSpace ʘʙʦ EPrints. 

ɺʩʪʘʥʦʚʣʶʶʯʠ ʝʣʝʢʪʨʦʥʥʫ ʙʽʙʣʽʦʪʝʯʥʫ ʩʠʩʪʝʤʫ ʥʘ ʚʽʨʪʫʘʣʴʥʠʡ ʢʦʤʧôʁ ʪʝʨ ʫ 

ʍʆʉʅ, ʤʘʛʽʩʪʨʘʥʪ ʤʘʻ ʦʧʘʥʫʚʘʪʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʝʙʩʝʨʚʝʨʘ, ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ 

ʪʘ ʢʦʤʧʽʣʷʮʽʷ ʧʘʢʝʪʫ ʧʣʘʪʬʦʨʤʠ; ʣʦʢʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʚʘʨʪʦ 

ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʥʘʚʠʯʦʢ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʙʽʙʣʽʦʪʝʢʠ, (ʟʽʙʨʘʥʴ ʪʘ ʢʦʣʝʢʮʽʡ); ʚʠʟʥʘʯʝʥʥʷ ʰʘʙʣʦʥʽʚ ʪʘ ʚʚʝʜʝʥʥʷ ʤʝʪʘʜʘʥʠʭ 

ʜʣʷ ʥʠʭ; ʚʠʟʥʘʯʝʥʥʷ ʥʦʚʠʭ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʥʘʷʚʥʠʭ ʪʠʧʽʚ ʤʝʪʘʜʘʥʠʭ; ʜʦʜʘʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʨʽʟʥʠʭ ʢʦʣʝʢʮʽʡ, ʢʦʨʝʢʪʥʝ ʚʚʝʜʝʥʥʷ ʤʝʪʘʜʘʥʠʭ; ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ 

ʧʦʚʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʰʫʢʫ; ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʨʦʪʦʢʦʣʘʤʠ 

ʦʙʤʽʥʫ ʤʝʪʘʜʘʥʠʭ. 

ɺʘʞʣʠʚʠʤʠ ʧʦʥʷʪʪʷʤʠ ʪʝʨʤʽʥʦʣʦʛʽʾ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ ʻ ʤʝʪʘʜʘʥʽ, ʾʭ 

ʩʭʝʤʠ ʪʘ ʨʝʻʩʪʨʠ, ʧʨʦʪʦʢʦʣʠ ʦʙʤʽʥʫ ʤʝʪʘʜʘʥʠʤʠ, ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʨʝʩʫʨʩʽʚ. ɺʘʨʪʦ 

ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʧʦʥʷʪʪʽ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ð ʧʦʝʪʘʧʥʦʛʦ ʜʦʜʘʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 

ɿʦʢʨʝʤʘ, ʩʣʽʜ ʟô̫ ʩʫʚʘʪʠ, ʱʦ ʧʨʦʮʝʩ ʤʦʞʝ ʙʫʪʠ ʧʨʠʧʠʥʝʥʠʡ ʪʘ ʚʽʜʥʦʚʣʝʥʠʡ 

ʘʚʪʦʨʦʤ ʘʙʦ ʨʝʜʘʢʪʦʨʦʤ ʤʘʪʝʨʽʘʣʫ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʜʦʩʪʫʧʥʦʤʫ ʡʦʤʫ ʢʨʦʮʽ, ʘ ʧʽʩʣʷ 
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ʟʘʚʝʨʰʝʥʥʷ ʜʦʜʘʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦʚʥʦʚʘʞʝʥʥʷ ʟʤʽʥʠʪʠ ʡʦʛʦ ʤʝʪʘʜʘʥʽ ʪʘ ʬʘʡʣʠ 

ʤʘʻ ʣʠʰʝ ʘʜʤʽʥʽʩʪʨʘʪʦʨ. 

ʇ̔ ʜʭʦʜʦʤ, ʱʦ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ, ʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʜʦʩʣʽʜʥʦʤʫ ʟʨʘʟʢʫ 

ʝʣʝʢʪʨʦʥʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʮʠʬʨʦʚʦʛʦ ʧʦʨʪʬʦʣʽʦ ʤʘʛʽʩʪʨʘʥʪʘ ʷʢ ʤʘʡʙʫʪʥʴʦʛʦ 

ʥʘʫʢʦʚʮʷ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʧʦʚʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʝ ʙʫʪʠ ʝʢʩʧʦʨʪʦʚʘʥʦ ʚ ʨʝʘʣʴʥʽ 

ʨʝʧʦʟʠʪʘʨʽʾ. ɼʦ ʢʨʘʱʠʭ ʟʨʘʟʢʽʚ ʟʘʟʥʘʯʝʥʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʥʘ ʥʘʜʘʪʠ ʚʽʜʢʨʠʪʠʡ 

ʜʦʩʪʫʧ, ʦʧʫʙʣʽʢʫʚʘʚʰʠ ʾʭ ʚ ʽʥʪʝʨʥʝʪʽ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʽ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʦʥʥʦʶ ʙʽʙʣʽʦʪʝʢʦʶ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʦʟʚʠʥʝʥʽ ʯʝʨʝʟ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ: ʩʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʧʨʠʟʥʘʯʝʥʥʷ ʾʤ ʧʦʪʨʽʙʥʠʭ ʧʦʚʥʦʚʘʞʝʥʴ (ʘʜʤʽʥʽʩʪʨʘʪʦʨ, ʨʝʜʘʢʪʦʨ ʟʽʙʨʘʥʥʷ 

ʢʦʣʝʢʮʽʾ), ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʧʦʚʥʦʚʘʞʝʥʴ ʥʘ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ, ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ 

ʝʢʩʧʦʨʪʫ-ʽʤʧʦʨʪʫ ʤʽʞ ʜʦʩʣʽʜʥʠʤʠ ʟʨʘʟʢʘʤʠ ʙʽʙʣʽʦʪʝʢ, ʘ ʪʘʢʦʞ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʤʦʜʫʣʽʚ (ʩʪʘʪʠʩʪʠʢʠ, ʧʦʰʫʢʫ). ʗʢ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʟʜʦʙʫʚʘʯʘʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʨʦʟʨʦʙʣʝʥʥʷ 

ʚʣʘʩʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʧʦʰʫʢʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʙʣʽʦʪʝʢʠ, ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ, 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʩʝʨʚʝʨʘ, ʧʝʨʝʥʝʩʝʥʥʷ ʾʾ ʤʘʪʝʨʽʘʣʽʚ.  

ʈʦʟʛʣʷʜʘʶʯʠ ʧʽʜʛʦʪʦʚʢʫ ʤʘʛʽʩʪʨʘʥʪʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʚʽʜʢʨʠʪʠʭ ʞʫʨʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʣʽʜ ʥʘʛʘʜʘʪʠ, ʱʦ ʾʭ ʨʝʘʣʽʟʘʮʽʷ ʤʦʞʣʠʚʘ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʛʨʘʤʥʠʭ ʧʣʘʪʬʦʨʤ ʟ̔ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʜʠʩʪʘʥʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʥʠʤ ʮʠʢʣʦʤ 

ʨʝʜʘʢʮʽʡʥʦ-ʚʠʜʘʚʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʽʚ. ʅʘ ʦʩʥʦʚʽ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʮʽ ʚʠʟʥʘʯʘʶʪʴ ʧʣʘʪʬʦʨʤʫ Open Journal System 

(OJS) ʷʢ ʥʘʡʙʽʣʴʰ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʪʘ ʜʦʮʽʣʴʥʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚʘʭ ʪʘ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ [38].  

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʚʽʜʢʨʠʪʠʭ ʙʽʙʣʽʦʪʝʯʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʧʦʥʫʻʤʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʜʦʩʣʽʜʥʽ ʚʟʽʨʮʽ ʧʣʘʪʬʦʨʤʠ OJS ʥʘ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʚʝʨʘʭ ʩʪʫʜʝʥʪʽʚ ʫ ʍʆʉʅ. ʅʘ 

ʦʩʥʦʚʽ ʨʦʙʦʪʠ ʟ ʪʘʢʠʤʠ ʚʟʽʨʮʷʤʠ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʤʘʛʽʩʪʨʘʥʪʽʚ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʽʚ. ʃʦʛʽʢʘ ʥʘʚʯʘʥʥʷ ʤʦʞʝ 

ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʝʪʘʧʥʦʩʪʽ ʨʝʘʣʴʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ, ʧʨʦʪʝ 

ʜʝʷʢʽ ʝʪʘʧʠ ʧʦʪʨʝʙʫʶʪʴ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʦʩʚʽʪʥʴʦʛʦ 
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ʧʨʦʮʝʩʫ. ʇʨʦʛʥʦʩʪʠʯʥʠʡ ʝʪʘʧ ʚʘʨʪʦ ʦʙʤʝʞʠʪʠ ʘʥʘʣʽʟʦʤ ʥʘʷʚʥʠʭ ʟʨʘʟʢʽʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʞʫʨʥʘʣʽʚ, ʚʠʜʽʣʝʥʥʷʤ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʨʝʜʘʢʮʽʡʥʠʭ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɼʦʨʝʯʥʦ ʧʨʦʧʦʥʫʚʘʪʠ ʜʦ ʨʦʟʛʣʷʜʫ ʙʣʠʟʴʢʽ ʟʘ 

ʟʤʽʩʪʦʤ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ ʚʠʜʘʥʥʷ.  

ʅʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʝʪʘʧʽ ʚʘʨʪʦ ʚʠʟʥʘʯʠʪʠʩʷ, ʭʪʦ ʟ ʤʘʛʽʩʪʨʘʥʪʽʚ ʙʫʜʝ 

ʚʠʢʦʥʫʚʘʪʠ ʨʦʣʴ ʨʝʜʘʢʪʦʨʽʚ ʚʠʜʘʥʥʷ. ɿ ʤʝʪʦʶ ʦʧʘʥʫʚʘʥʥʷ ʨʦʣʝʡ ʫʩʽʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʝʣʝʢʪʨʦʥʥʦʾ ʚʽʜʢʨʠʪʦʾ ʞʫʨʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʧʝʨʝʭʨʝʩʥʫ ʩʭʝʤʫ ʨʦʟʧʦʜʽʣʫ ʫʯʘʩʥʠʢʽʚ ʫ ʛʨʫʧʘʭ. ʊʦʙʪʦ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʩʪʫʜʝʥʪ 

ʚʠʢʦʥʫʚʘʪʠʤʝ ʨʦʣʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʆʉ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʧʣʘʪʬʦʨʤʠ OJS, 

ʚʝʙʨʦʟʨʦʙʥʠʢʘ ʪʘ ʜʠʟʘʡʥʝʨʘ, ʨʝʜʘʢʪʦʨʽʚ, ʤʝʥʝʜʞʝʨʽʚ, ʢʦʨʝʢʪʦʨʽʚ, ʨʝʮʝʥʟʝʥʪʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʣʝʡ ʧʣʘʪʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʪʦʡ ʬʘʢʪ, ʱʦ OJS 

ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʽʣʴʢʦʭ ʞʫʨʥʘʣʽʚ, ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ 

ʝʢʟʝʤʧʣʷʨʽʚ ʽʥʩʪʘʣʷʮʽʾ. ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʦʮʝʩʠ ʧʦʜʘʥʥʷ, 

ʨʝʮʝʥʟʫʚʘʥʥʷ, ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ, ʢʦʨʝʢʪʫʨʠ, ʤʘʢʝʪʫʚʘʥʥʷ ʪʘ ʧʫʙʣʽʢʘʮʽʾ 

ʩʪʘʪʝʡ ʫ ʥʘʚʯʘʣʴʥʽʡ ʤʦʜʝʣʽ ʝʣʝʢʪʨʦʥʥʦʾ ʚʽʜʢʨʠʪʦʾ ʞʫʨʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʝ 

ʚʽʜʦʙʨʘʞʘʪʠʤʫʪʴ ʫʩʽʻʾ ʩʧʝʮʠʬʽʢʠ ʨʦʙʦʪʠ ʟ ʨʝʘʣʴʥʠʤ ʝʣʝʢʪʨʦʥʥʠʤ ʚʠʜʘʥʥʷʤ. 

ɿʘʜʘʯʽ, ʷʢʽ ʚʠʢʦʥʫʚʘʪʠʤʫʪʴ ʩʪʫʜʝʥʪʠ ʥʘ ʪʝʭʥʽʯʥʦʤʫ ʝʪʘʧʽ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʩʠʩʪʝʤʠ OJS, ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʭʦʞʽ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʚʜʘʥʴ ʫ ʚʠʧʘʜʢʫ ʽʥʩʪʘʣʷʮʽʾ 

ʙʽʙʣʽʦʪʝʯʥʠʭ ʧʣʘʪʬʦʨʤ DSpace ʘʙʦ EPrints. ʉʧʝʮʠʬʽʢʘ ʧʦʣʷʛʘʪʠʤʝ ʚ ʨʦʙʦʪʽ ʟ 

ʦʙô̒ ʢʪʘʤʠ ʩʠʩʪʝʤʠ OJS, ʨʦʟʧʦʜʽʣʽ ʧʦʚʥʦʚʘʞʝʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʫ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʪʘ ʢʦʥʬʽʛʫʨʫʚʘʥʥʽ ʜʦʜʘʪʢʦʚʠʭ ʤʦʜʫʣʽʚ ʩʠʩʪʝʤʠ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʠʭ 

ʟʘʚʜʘʥʴ ʫ ʤʘʛʽʩʪʨʘʥʪʽʚ ʤʘʶʪʴ ʙʫʪʠ ʨʦʟʚʠʥʝʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʛʘʣʫʟʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʪʘ ʙʘʟ ʜʘʥʠʭ, 

ʟʜʘʪʥʽʩʪʴ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʘʥʛʣʦʤʦʚʥʦʾ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʅʘ ʧʨʘʢʪʠʯʥʦʤʫ ʝʪʘʧʽ ʩʪʫʜʝʥʪʠ ʚʠʩʪʫʧʘʶʪʴ ʫ ʨʦʣʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʪʝʭʥʽʯʥʦʾ 

ʢʦʤʘʥʜʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ. ɰʤ ʚʘʨʪʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʽʜʛʦʪʫʚʘʪʠ ʜʦ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʽʣʴʢʘ ʚʣʘʩʥʠʭ ʧʫʙʣʽʢʘʮʽʡ. ɺʠʢʦʥʘʥʥʷ ʨʝʮʝʥʟʫʚʘʥʥʷ ʤʘʻ ʥʘ ʤʝʪʽ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʫʙʣʽʢʘʮʽʡ, ʦʧʨʘʮʶʚʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʩʘʤʦʩʪʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʫʙʣʽʢʘʮʽʡ ʫ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʠʜʘʥʥʷʭ. ʋʟʘʛʘʣʴʥʶʶʯʠʡ ʝʪʘʧ ʤʦʞʥʘ ʧʨʠʩʚʷʪʠʪʠ 
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ʽʥʪʝʛʨʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʝʢʟʝʤʧʣʷʨʫ ʧʣʘʪʬʦʨʤʠ ʟ ʽʥʰʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ. ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʥʘʤʠ 

ʤʝʪʦʜʠʢʠ ʻ ʧʨʘʢʪʠʯʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʧʦʰʫʢʦʚʦʾ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʣʘʪʬʦʨʤʠ OJS ʪʘ ʨʝʻʩʪʨʘʮʽʾ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʠʭ 

ʩʠʩʪʝʤʘʭ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʥʘʚʯʘʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʧʨʦ̒ʢʪʥʠʡ ʤʝʪʦʜ. ʁʦʛʦ ʤʝʪʦʶ ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʘʮʽʷ ʨʝʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʞʫʨʥʘʣʫ ʫ ʬʦʨʤʘʪʽ ʧʘʨʘʣʝʣʴʥʦʛʦ ʚʠʜʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʠʤʠ ʻ 

ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʻʢʪʫ ʚʠʢʣʘʜʘʯʽʚ, ʬʘʭʽʚʮʽʚ ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʧʨʘʚʠ ʪʘ ʩʪʫʜʝʥʪʽʚ. 

ʊʘʢʦʞ ʫ ʚʠʧʘʜʢʫ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʻʢʪʫ ʚʠʥʠʢʥʫʪʴ ʯʠʤʘʣʦ 

ʧʠʪʘʥʴ ʩʪʦʩʦʚʥʦ ʧʦʜʘʣʴʰʦʛʦ ʩʫʧʨʦʚʦʜʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʠʜʘʥʥʷ. ɰʭ ʚʠʨʽʰʝʥʥʷ 

ʤʦʞʣʠʚʝ ʯʝʨʝʟ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʪʨʝʥʽʥʛʽʚ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ 

ʧʨʦʬʝʩʦʨʩʴʢʦʛʦ ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, ʙʽʙʣʽʦʪʝʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ɯʊ-ʬʘʭʽʚʮʽʚ.  

ɺʽʜʢʨʠʪʠʡ ʜʦʩʪʫʧ ʜʦ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʻ ʣʠʰʝ ʦʜʥʠʤ ʟʽ ʩʢʣʘʜʥʠʢʽʚ 

ʢʦʥʮʝʧʮʽʾ ʚʽʜʢʨʠʪʦʾ ʥʘʫʢʠ. ɺʦʥʘ ʚʽʜʦʙʨʘʞʘʻ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʫʢʦʚʦʛʦ ʧʨʦʮʝʩʫ, 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʧʽʣʴʥʽʡ ʨʦʙʦʪʽ ʪʘ ʩʧʦʩʦʙʘʭ ʧʦʰʠʨʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ. ɺʽʜʢʨʠʪʘ ʥʘʫʢʘ ʦʭʦʧʣʶʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ, ʘʣʝ 

ʯʘʩʪʦ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ ʘʩʧʝʢʪʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʝʩʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʚʽʜʢʨʠʪʫ ʧʫʙʣʽʢʘʮʽʶ, ʚʽʜʢʨʠʪʽ ʜʘʥʽ, ʚʽʜʢʨʠʪʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʽʜʢʨʠʪʫ ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ, ʚʽʜʢʨʠʪʝ ʧʦʰʠʨʝʥʥʷ ʪʦʱʦ [328]. 

ʅʘʫʢʦʚʮʽ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ ʙʘʯʘʪʴ ʫ ʚʽʜʢʨʠʪʽʡ ʥʘʫʮʽ ʩʧʦʩʦʙʠ 

ʧʨʠʰʚʠʜʰʠʪʠ, ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʊʘʢʽ ʩʢʣʘʜʥʠʢʠ ʷʢ ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʚʽʨʪʫʘʣʴʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʩʧʽʣʴʥʦʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʠʥʮʠʧʘʤ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʩʧʽʣʴʥʦʪʠ. ʆʢʨʽʤ ʧʫʙʣʽʢʘʮʽʾ ʩʪʘʪʝʡ, ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ 

ʜʦ ̔ ʥʰʠʭ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʪʘʢʠʭ ʷʢ ʜʘʥʽ, ʽʥʩʪʨʫʤʝʥʪʠ ʜʣ ̫

ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ, ʧʨʠʣʘʜʠ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʦʙʯʠʩʣʝʥʥʷ, 

ʨʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʱʦ. ʊʦʙʪʦ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ, ʱʦ ʥʘʜʘʶʪʴʩʷ 

ʟʘʩʦʙʘʤʠ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ, ʩʪʘʶʪʴ ʘʥʘʣʦʛʽʯʥʠʤʠ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʜʥʽʻʶ ̔ʟ ʩʫʯʘʩʥʠʭ ʨʦʟʨʦʙʦʢ ʪʘʢʠʭ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ, ʱʦ 
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ʨʝʘʣʽʟʫʻ ʧʽʜʭʦʜʠ ʧʦʚʩʶʜʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ̒ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʘ 

ʜʦʩʣʽʜʥʠʮʴʢʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ OpenAIRE (Open Access Infrastructure for 

Research in Europe). ʄʝʪʦʶ ʾʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ̒ ʥʘʜʘʥʥʷ ʥʘʫʢʦʚʮʷʤ ʧʦʩʣʫʛ ʜʣ ̫

ʧʦʰʫʢʫ, ʟʙʝʨʽʛʘʥʥʷ, ʟʚô̫ ʟʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʘʛʘʪʴʦʭ 

ʛʘʣʫʟʝʡ. ʇʣʘʪʬʦʨʤʫ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ çɺʽʜʢʨʠʪʘ ʥʘʫʢʘ ̫ ʢ ʧʦʩʣʫʛʘè 

(OSaaS). ʂʦʥʮʝʧʮʽʷ OSaaS ̒ ʚʽʜʧʦʚʽʜʥʠʢʦʤ ʩʝʨʚʽʩʥʠʭ ʤʦʜʝʣʝʡ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʘ ʩʝʨʚʽʩʠ OpenAIRE ʥʘʜʘʶʪʴ ʛʦʪʦʚʽ ̔ ʥʩʪʨʫʤʝʥʪʠ ʜʣ ̫ʨʦʟʛʦʨʪʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʠʤʦʛʫ. OpenAIRE ʧʨʦʧʦʥʫʻ ʜʦʩʪʫʧ ʜʦ ʪʘʢʠʭ ʩʝʨʚʽʩʽʚ: 

¶ OpenAIRE Content Provider Dashboard ï ʮʝ ʚʝʙʩʝʨʚʽʩ ʜʣʷ ʚʟʘʻʤʦʜʽʾ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʜʘʥʠʭ (ʩʭʦʚʠʱ, ʘʨʭʽʚʽʚ ʜʘʥʠʭ, ʞʫʨʥʘʣʽʚ, ʘʛʨʝʛʘʪʦʨʽʚ) ʟ 

ʧʣʘʪʬʦʨʤʦʶ OpenAIRE. ʉʝʨʚʽʩ ʟʘʙʝʟʧʝʯʫʻ ʟʦʚʥʽʰʥʽʡ ʜʦʩʪʫʧ ʜʦ 

ʧʣʘʪʬʦʨʤʠ. 

¶ OpenAIRE-Connect ï ʩʝʨʚʽʩ ʜʣʷ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ 

ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ̒  ʩʧʨʠʷʥʥʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʥʘʫʢʠ. ɼʣʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʩʧʽʣʴʥʦʪ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʩʠʩʪʝʤʫ ʥʘʫʢʦʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʜʣʷ ʦʙʤʽʥʫ 

ʘʨʪʝʬʘʢʪʘʤʠ ʤʽʞ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʢʦʥʪʝʥʪʫ.  

¶ OpenAIRE Research Community Dashboard ʧʨʦʧʦʥʫʻ ʥʘ ʚʠʤʦʛʫ ʥʘʫʢʦʚʮʽʚ 

ʰʣʶʟʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʥʽʪʦʨʠʥʛ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʤʘʪʝʨʽʘʣʘʤʠ ʥʘʫʢʦʚʦʾ 

ʩʧʽʣʴʥʦʪʠ, ʚʥʝʩʝʥʥʷ ʜʦ ʩʝʨʚʽʩʫ OpenAIRE Zenodo ʬʘʡʣʽʚ ʪʘ ʤʝʪʘʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʜʝʪʠʬʽʢʘʪʦʨʽʚ DOI, ʩʪʚʦʨʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʡ ʜʣʷ 

ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ, ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʬʽʥʘʥʩʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʥʷʪʴ, ʚʽʟʫʘʣʽʟʘʮʽʷ, 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʚ ʟʥʘʥʴ; 

¶ OpenAIRE Mining Service ï ʩʝʨʚʽʩ, ʱʦ ʚʠʢʦʥʫʻ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ (ʟʦʢʨʝʤʘ 

ʧʦʚʥʦʪʝʢʩʪʦʚʠʭ) ʪʘ ʾ ʭ ʤʝʪʘʜʘʥʠʭ. ʅʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʦʙʨʦʙʦʢ ʚʽʥ ʦʪʨʠʤʫʻ ʜʘʥʽ 

ʧʨʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʨʦʻʢʪʠ / ʛʨʘʥʪʠ ʪʘ ʩʧʦʥʩʦʨʽʚ; ʮʠʪʘʪʠ ʜʘʥʠʭ ʘʙʦ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʟʘʧʠʩʠ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʢʣʘʩʠʬʽʢʘʮʽʶ 

ʜʦʢʫʤʝʥʪʽʚ ʟʘ ʢʽʣʴʢʦʤʘ ʦʟʥʘʢʘʤʠ; 

¶ OpenAIRE Research Graph  ̒ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʚʽʜʢʨʠʪʠʭ ʢʦʣʝʢʮʽʡ 

ʥʘʫʢʦʚʠʭ ʟʘʧʠʩʽʚ, ʱʦ ʘʛʨʝʛʫʻ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ (ʞʫʨʥʘʣʠ, ʨʝʧʦʟʠʪʘʨʽʾ, 

http://catalogue.openaire.eu/service/openaire.research_community_dashboard
http://catalogue.openaire.eu/service/openaire.inference
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ʩʝʨʚʽʩʠ Crossref, DataCite, ORCID ʪʦʱʦ).  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʤʘʛʽʩʪʨʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʘʣʽʟʘʮʽʶ ʪʘʢʠʭ ʝʪʘʧʽʚ ʤʦʜʝʣʽ 

ʬʦʨʤʫʚʘʥʥʷ ʾʭʥʴʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: 

¶ ʧʨʦʻʢʪʫʚʘʣʴʥʦʛʦ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʰʫʢ ʩʝʨʝʜ ʜʘʥʠʭ, ʤʝʪʦʜʦʣʦʛʽʾ, 

ʤʝʪʦʜʠʢ  ̔ʪʝʭʥʽʢ ʜʦʩʣʽʜʞʝʥʥʷ;  

¶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʦʪʨʠʤʘʥʥʷ ʤʘʩʠʚʫ ʜʦʩʪʦʚʽʨʥʠʭ  ̔

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʜʘʥʠʭ;  

¶ ʘʥʘʣʽʪʠʯʥʦʛʦ, ʷʢʠʡ ʤʘʻ ʥʘ ʤʝʪʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ, ʚʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ 

ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ;  

¶ ʧʨʘʢʪʠʯʥʦʛʦ, ̫ ʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʧʝʚʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ; ʽ ʚʣʘʩʥʝ 

ʦʧʨʠʣʶʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ. 

ɿʙʽʣʴʰʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʤʝʪʘʜʘʥʠʭ OpenAIRE, ʧʽʜʢʣʶʯʝʥʥʷ ʾ ʭ ʜʦ ̔ ʥʰʠʭ ʚʽʜʢʨʠʪʠʭ ʜʘʥʠʭ ʧʨʦ ʧʨʦʻʢʪʠ, 

ʧʫʙʣʽʢʘʮʽʾ, ʥʘʫʢʦʚʮʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʦʪʨʝʙʫʻ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ, ʧʦʚô̫ ʟʘʥʠʭ 

ʽʟ ʪʝʭʥʽʯʥʦʶ ʩʫʤʽʩʥʽʩʪʶ.  

ɿʘʚʜʘʥʥʷʤʠ ɦ ʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʣʘʪʬʦʨʤʠ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ ʩʫʯʘʩʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʙʘʯʘʻʤʦ ʫ ʩʪʚʦʨʝʥʥʽ ʧʨʦʬʽʣʽʚ ʚʠʢʣʘʜʘʯʽʚ  ̔

ʤʘʛʽʩʪʨʘʥʪʽʚ, ʧʨʦʻʢʪʽʚ, ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚ, ʜʦʜʘʚʘʥʥʽ ʚʣʘʩʥʠʭ ʥʘʧʨʘʮʶʚʘʥʴ, ʘ 

ʪʘʢʦʞ ʚ ̔ ʥʪʝʛʨʘʮʽʾ ʧʣʘʪʬʦʨʤʠ OpenAire ̔ ʟ ʩʝʨʚʽʩʘʤʠ ʍʆʉʅ. ʅʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ  ̒ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʱʦʜʦ ʥʘʜʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʚʦʾʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ. 

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʘʜʘʯʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ. ʁʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʜʘʁʪ ɹʧʽʜʩʪʘʚʠ ʥʘʫʢʦʚʮʷʤ ʧʝʨʝʚʽʨʷʪʠ ʩʪʘʪʠʩʪʠʯʥʽ 

ʛʽʧʦʪʝʟʠ ʪʘ ʬʦʨʤʫʣʶʚʘʪʠ ʦʙʛʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. ʇʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʡ ʟ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʜʘʥʠʭ, ʽ ʾʭ ʥʝʤʦʞʣʠʚʦ 

ʨʦʟʤʝʞʫʚʘʪʠ [365]. ɼʣʷ ʪʦʛʦ ʱʦʙ ʢʝʨʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʜʘʥʠʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʫʢʦʚʮʷʤ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʭʦʚʠʱʘ ʘʙʦ 

ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʟʙʝʨʝʞʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʪʴ 
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ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʠʭ ʘʢʘʜʝʤʽʯʥʦʶ ʩʧʽʣʴʥʦʪʦʶ. ʋʧʨʘʚʣʽʥʥʷ ʟʘʟʥʘʯʝʥʠʤʠ ʜʘʥʠʤʠ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʟʦʢʨʝʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ. ʅʘʡʧʨʦʩʪʽʰʠʤ ʩʧʦʩʦʙʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʭʦʚʠʱ, ʟʦʢʨʝʤʘ ʡ 

ʪʠʭ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʍʆʉʅ (Google ɼʠʩʢ, OneDrive) ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʩʠʣʘʥʥʷʤ ʥʘ 

ʬʘʡʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʠʭ. ʇʨʦʪʝ ʪʘʢʠʡ ʩʧʦʩʽʙ ʤʘʻ ʥʝʜʦʣʽʢʠ, ʧʦʚô̫ ʟʘʥʽ ʟ 

ʦʙʤʝʞʝʥʥʷʤʠ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʫ ʬʘʡʣʽʚ, ʟʦʢʨʝʤʘ ʩʪʚʦʨʝʥʥʷ ʾʭ ʤʝʪʘʜʘʥʠʭ. ʊʘʢʦʞ 

ʪʘʢʽ ʬʘʡʣʠ ʟʘʟʚʠʯʘʡ ʥʝʤʦʞʣʠʚʦ ʟʥʘʡʪʠ ʚ ʤʝʨʝʞʽ, ʦʢʨʽʤ ʷʢ ʟʘ ʧʦʩʠʣʘʥʥʷʤ, 

ʥʘʚʝʜʝʥʠʤ ʫ ʧʫʙʣʽʢʘʮʽʾ.  

ɯʥʰʠʤ ʩʧʦʩʦʙʦʤ ʦʧʨʠʣʶʜʥʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʻ ʾʭ ʘʨʭʽʚʫʚʘʥʥʷ 

ʚ ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʨʝʧʦʟʠʪʘʨʽʷʭ (ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢʘʭ) ʧʦʨʷʜ ʽʟ ʪʝʢʩʪʦʤ ʩʪʘʪʪʽ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʘʜʘʥʽ ʚʩʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʜʝ ʦʨʛʘʥʽʟʦʚʘʥʦ ʟʛʽʜʥʦ ʟʽ 

ʩʪʘʥʜʘʨʪʘʤʠ (ʜʫʙʣʽʥʩʴʢʝ ʷʜʨʦ, ʧʨʦʪʦʢʦʣ OAI-PMH), ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʢʨʘʱʝ 

ʽʥʜʝʢʩʫʚʘʥʥʷ ʪʘ ʧʦʰʫʢ. ɺʦʜʥʦʯʘʩ ʪʘʢʠʡ ʩʧʦʩʽʙ ʥʝ ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʟʨʫʯʥʠʤ ʜʣʷ 

ʥʘʫʢʦʚʮʽʚ, ʧʦʯʘʩʪʠ ʡʦʛʦ ʟʜʽʡʩʥʶʪʁʴ ʬʘʭʽʚʮ ̔ʙʽʙʣʽʦʪʝʢ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʠʰʝ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ ʘʨʭʽʚʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʩʫʧʨʦʚʽʜ ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ 

ʨʝʧʦʟʠʪʘʨʽʶ ʚʠʤʘʛʘʻ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ɯʊ-ʬʘʭʽʚʮʽʚ  ̔ʙʽʙʣʽʦʪʝʢʘʨʽʚ. ʗʢ ʧʦʢʘʟʫʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ, ̔ ʩʥʫʻ ʟʥʘʯʥʠʡ ʨʦʟʨʠʚ ʤʽʞ ʥʝʦʙʭʽʜʥʠʤʠ ʪʘ ʥʘʷʚʥʠʤʠ ʥʘʚʠʯʢʘʤʠ 

ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʩʪʦʩʦʚʥʦ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

[226]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ɦ ʝ ʦʜʥʠʤ ʭʤʘʨʥʠʤ ʩʝʨʚʽʩʦʤ, ʷʢʠʡ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ, ̒  

Mendeley. ʁʦʛʦ ʨʦʟʨʦʙʥʠʢʦʤ ʻ ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʝ ʚʠʜʘʚʥʠʮʪʚʦ Elsevier. 

ʇʝʨʰʦʯʝʨʛʦʚʦ Mendeley ʻ ʧʣʘʪʬʦʨʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʤʠ 

ʧʦʩʠʣʘʥʥʷʤʠ (ʨʝʬʝʨʝʥʩ-ʤʝʥʝʜʞʝʨʦʤ) [56]. ʁʦʛʦ ʩʢʣʘʜʥʠʢ Mendeley Data ʻ 

ʚʽʜʢʨʠʪʠʤ ʩʭʦʚʠʱʝʤ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʜʘʥʠʭ. ɸʚʪʦʨʠ ʤʦʞʫʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʜʦ 

ʥʴʦʛʦ ʩʠʨʽ ʪʘ ʦʧʨʘʮʴʦʚʘʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ. ɺʽʥ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʧʨʠʚʘʪʥʦ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʢʨʝʤʠʤʠ ʦʩʦʙʘʤʠ, ʽ, ʢʨʽʤ ʪʦʛʦ, ʜʘʥʽ ʤʦʞʥʘ 

ʧʫʙʣʽʢʫʚʘʪʠ ʜʣʷ ʚʽʜʢʨʠʪʦʛʦ ʦʙʤʽʥʫ. ʆʩʚʽʪʥʽ ʪʘ ʥʘʫʢʦʚ ̔ʫʩʪʘʥʦʚʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʝʨʚʽʩ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʜʘʥʠʭ [289].  
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ʋ ʧʨʦʮʝʩʽ ʦʧʘʥʫʚʘʥʥʷ ʩʝʨʚʽʩʫ ʤʘʛʽʩʪʨʘʥʪʘʤ ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʣʘʪʬʦʨʤ DSpace, Eprints ʪʘ MendeleyData. 

ɺʘʞʣʠʚʠʤ ʻ ʨʦʟʫʤʽʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʮʠʭ ʧʣʘʪʬʦʨʤ ï ʧʦʯʘʪʢʦʚʦ 

ʩʬʦʨʤʦʚʘʥʠʡ ʥʘʙʽʨ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ (ʷʢ ʽ ʤʘʪʝʨʽʘʣ ʝʣʝʢʪʨʦʥʥʦʾ 

ʙʽʙʣʽʦʪʝʢʠ) ʧʝʨʝʙʫʚʘʻ ʚ ʥʝʦʧʫʙʣʽʢʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʯʝʨʥʝʪʢʦʶ 

(draft). ʋ ʮʴʦʤʫ ʩʪʘʥʽ ʘʚʪʦʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʥʘʙʦʨʠ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ 

ʨʝʜʘʛʫʚʘʪʠ ʪʘ ʚʠʜʘʣʷʪʠ ʾʭ ʩʢʣʘʜʥʠʢʠ. ʇʽʩʣʷ ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʥʘʙʦʨʫ ʜʘʥʠʭ ʡʦʛʦ 

ʥʝʤʦʞʣʠʚʦ ʚʠʜʘʣʠʪʠ. ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʩʝʨʚʽʩʫ ʧʨʦʪʠ ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ 

ʻ ʪʝ, ʱʦ ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʦʪʨʠʤʫʻ ʮʠʬʨʦʚʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʦʙô̒ ʢʪʘ 

DOI. ʇʽʜ ʯʘʩ ʧʫʙʣʽʢʘʮʽʾ ʥʘʙʦʨʫ ʜʘʥʠʭ ʘʚʪʦʨ ʤʦʞʝ ʟʘʟʥʘʯʠʪʠ ʜʘʪʫ, ʧʽʩʣʷ ʥʘʩʪʘʥʥʷ 

ʷʢʦʾ ʜʘʥʽ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʱʦʙ ʚʦʥʠ ʙʫʣʠ ʜʦʩʪʫʧʥʽ ʦʜʥʦʯʘʩʥʦ ʟ 

ʧʦʚô̫ ʟʘʥʦʶ ʩʪʘʪʪʝʶ). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʦʧʠʩ ʽ ʬʘʡʣʠ ʮʴʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ ʥʝ ʙʫʜʫʪʴ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ ʜʦ ʥʘʩʪʘʥʥʷ ʮʽʻʾ ʜʘʪʠ ʝʤʙʘʨʛʦ. ʊʠʤ ʯʘʩʦʤ ʽʥʰʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʥʘʙʽʨ ʜʘʥʠʭ, ʪʘʢʘ ʷʢ ʘʚʪʦʨʠ, ʥʘʟʚʘ, ʮʠʪʘʪʠ ʪʘ ʧʦʚô̫ ʟʘʥʽ ʩʪʘʪʪʽ, ʩʪʘʻ ʜʦʩʪʫʧʥʦʶ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʮʽʻʶ ʜʘʪʦʶ. 

ʗʢ ʽ ʙʽʙʣʽʦʪʝʯʥʽ ʧʣʘʪʬʦʨʤʠ, ʩʝʨʚʽʩ Mendeley Data ʧʽʜʪʨʠʤʫʻ ʽʥʜʝʢʩʘʮʽʶ ʪʘ 

ʧʦʰʠʨʝʥʥʷ ʚʩʴʦʛʦ ʩʭʦʚʠʱʘ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʟʘʧʠʩʽʚ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʫ Open Archives Initiative Protocol for Metadata Harvesting 

(OAI-PMH). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʝʪʘʜʘʥʽ ʜʣʷ ʚʩʽʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 

Mendeley Data, ʜʦʩʪʫʧʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ʬʦʨʤʘʪʽ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ 

ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʟʘʧʠʩʽʚ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʧʨʠʭʠʣʴʥʽʩʪʴ 

ʡʦʛʦ ʨʦʟʨʦʙʥʠʢʽʚ ʽʜʝʷʤ ʚʽʜʢʨʠʪʦʾ ʥʘʫʮʽ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʤʝʪʘʜʘʥʽ 

ʦʙô̒ ʜʥʫʶʪʴʩʷ ʥʘ ʧʣʘʪʬʦʨʤʘʭ DataCite (ʧʦʚʥʠʡ ʽʥʜʝʢʩ ʤʝʪʘʜʘʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʜʘʥʠʭ) ʪʘ OpenAIRE.  

ɼʝʧʦʥʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʚʽʩʫ Mendeley Data ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʜʦʙʫʚʘʯʘʤ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʩʝʨʝʜ ʷʢʠʭ: ʟʨʦʩʪʘʥʥʷ ʮʠʪʫʚʘʥʥʷ, 

ʟʥʠʞʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʪʨʘʪʠ ʜʘʥʠʭ, ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ, ̫ ʢ 

ʥʘʩʣʽʜʦʢ, ʧʨʦʜʦʚʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʰʠʤʠ ʥʘʫʢʦʚʮʷʤʠ. ɯʤʦʚʽʨʥʦ, ʱʦ 

ʧʫʙʣʽʢʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʧʦʥʦʚʘʥʠʭ ʧʣʘʬʦʨʤ ʩʧʨʠʷʪʠʤʫʪʴ 

https://data.mendeley.com/faq#mendeley-data-59-DOI-md
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ʧʽʜʚʠʱʝʥʥʶ ʚʽʜʢʨʠʪʦʩʪʽ, ʧʨʦʟʦʨʦʩʪʽ, ʷʢʦʩʪʽ ʷʢ ʘʚʪʦʨʩʴʢʠʭ ʪʝʢʩʪʽʚ, ʪʘʢ ʽ 

ʦʪʨʠʤʘʥʠʭ ʫ ʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

ʋ ʨʦʟʜʽʣʽ ʧʦʜʘʥʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʠʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʜʣʷ ʨʦʟʚʠʪʢʫ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʟʜʦʙʫʚʘʶʪʴ ʦʩʚʽʪʫ ʥʘ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʩʪʫʧʝʥʷʭ.  

ɿʛʽʜʥʦ ʟ ʜʠʜʘʢʪʠʯʥʦ ʁʤʦʜʝʣʣʶ, ʥʘ ʧʝʨʰʦʤʫ ʩʪʫʧʝʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦʮʽʣʴʥʠʤ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ʷʢ ʟʘʩʦʙʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʛʨʘʤ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʟʤʽʩʪ ʽ ʤʝʪʦʜʠʢʫ 

ʢʫʨʩʽʚ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè, çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞè ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʛʦʨʥʫʪʠʭ 

ʥʘ ʦʩʥʦʚʽ ʍʆʉʅ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ɺ ʦʩʥʦʚʫ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʧʦʢʣʘʜʝʥʦ 

ʢʦʥʮʝʧʮʽʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-

ʢʫʨʩʽʚ. ɼʦ ʟʘʟʥʘʯʝʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʙʫʣʦ ʽʤʧʣʝʤʝʥʪʦʚʘʥʦ: 

¶ ʘʚʪʦʨʩʴʢʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʥʘ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʤʫ ʩʝʨʚʝʨʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʫʨʩʽʚ; 

¶ ʪʝʤʠ ʢʫʨʩʽʚ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco (NDG Linux; CCNA. ɺʩʪʫʧ ʜʦ ʤʝʨʝʞ; 

ʉʉNA. ʆʩʥʦʚʠ ʢʦʤʫʪʘʮʽʾ, ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʪʘ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ; DevNet 

Associate); 

¶ ʚʽʨʪʫʘʣʴʥʽ ʢʦʤʧôʁ ʪʝʨʠ ʪʘ ʤʝʨʝʞʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨ, ʨʦʟʛʦʨʥʫʪʽ ʥʘ 

ʦʩʥʦʚʽ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ Proxmox VE; 

¶ ʩʝʨʚʽʩʠ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ Google Workspace ʪʘ 

Microsoft 365. 

ɺʠʚʯʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʢʫʨʩʽʚ ʟʛʽʜʥʦ ʟ ʘʚʪʦʨʩʴʢʦ ʁʤʝʪʦʜʠʢʦ  ʁʧʝʨʝʜʙʘʯʘʻ 

ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʪʘ ʧʨʦʻʢʪʽʚ. ɯʤʧʣʝʤʝʥʪʘʮʽʷ 

ʮʠʭ ʤʝʪʦʜʽʚ ʨʘʟʦʤ ʽʟ ʨʦʟʛʦʨʥʫʪʠʤʠ ʟʛʽʜʥʦ ʟ ʢʦʥʮʝʧʪʫʘʣʴʥʦʁ, ʪʝʭʥʽʯʥʦ ʁʪʘ 

ʜʠʜʘʢʪʠʯʥʦ ʁʤʦʜʝʣʷʤʠ ʍʆʉʅ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʝ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʚʥʘʩʣʽʜʦʢ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʩʪʫʜʝʥʪʠ: 

¶ ʦʪʨʠʤʘʶʪʴ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 
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ʭʤʘʨʥʠʭ, ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ; 

¶ ʦʪʨʠʤʘʶʪʴ ʜʦʩʚʽʜ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʧʽʜʚʠʱʘʪʴ ʨʽʚʝʥʴ ʚʣʘʩʥʠʭ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʚʤʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ; 

¶ ʥʘʙʫʜʫʪʴ ʥʘʚʠʯʦʢ ʧʫʙʣʽʯʥʠʭ ʚʠʩʪʫʧʽʚ ʽ ʟʘʭʠʩʪʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʦʨʫʯ 

ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ. 

ɺʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ 

ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʨʦʙʦʪʫ 

ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʆʉ. ɿʘʜʣʷ ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʽʥʪʝʛʨʘʮʽ ʁ

ʧʣʘʪʬʦʨʤʠ EVE-NG ʪʘ Apache Cloudstack. ʆʢʨʽʤ ʢʫʨʩʫ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè, ʾ ʭ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ. 

ɺʽʜʧʦʚʽʜʥʘ ʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʤʽʩʪʠʪʴ ʤʘʩʦʚʠʡ ʢʫʨʩ DevNet Associate. ɺʽʥ ʻ 

ʩʫʯʘʩʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʽʥʪʝʛʨʦʚʘʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʠʡ ʷʢ 

ʩʧʝʮʢʫʨʩ ʫ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʘʙʦ ʤʘʛʽʩʪʨʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

ç014.09. ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ). ʂʫʨʩ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ 

ʘʧʨʦʙʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʤʝʨʝʞ  ̔ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ API-ʽʥʪʝʨʬʝʡʩʽʚ.  

ʅʘ ʜʨʫʛʦʤʫ ʤʘʛʽʩʪʝʨʩʴʢʦʤʫ ʨʽʚʥʽ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʻ ʧʽʜʛʦʪʦʚʢʘ 

ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʻʢʪʥʫ ʤʝʪʦʜʠʢʫ ʟʘʣʫʯʝʥʥʷ ʤʘʛʽʩʪʨʘʥʪʽʚ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ 

Google Workspace ʫ ʟʘʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʈʦʟʨʦʙʣʝʥʥʷ ʚʣʘʩʥʠʭ ʩʝʨʚʽʩʽʚ 

ʜʦʮʽʣʴʥʝ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ ʚʝʙʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʥʶ ʥʘ 

ʭʤʘʨʥʽʡ ʧʣʘʪʬʦʨʤʽ ʟô̫ ʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʪʘ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʫʯʘʩʪʶ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʝʨʚʽʩʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʨʴʦʭ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ 

ʭʤʘʨʥʠʭ ʧʨʦʚʘʡʜʝʨʽʚ: Google Cloud Platform, Windows Azure ʪʘ Amazon Web Sites.  

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ, 

ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ: [130], [92], [82], [108], [95], [65], [127], [1], 

[90], [89], [93], [124], [341], [182], [267], [179], [335], [388], [338], [73], [71], [74], 

[68], [78], [79], [84].  
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ʈʆɿɼɯʃ 5. ʆʈɻɸʅɯɿɸʎɯʗ ɯ ʇʈʆɺɽɼɽʅʅʗ 

ʇɽɼɸɻʆɻɯʏʅʆɻʆ ɽʂʉʇɽʈʀʄɽʅʊʋ 

5.1. ɽʢʩʧʝʨʠʤʝʥʪ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ɿ ʤʝʪʦʶ ʚʝʨʠʬʽʢʘʮʽʾ ʩʝʨʚʽʩʥʦʾ ʤʦʜʝʣʽ ʪʘ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ. ɰʭ ʟʤʽʩʪ ʧʦʣʷʛʘʚ ʚ 

ʦʮʽʥʶʚʘʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ, ʱʦ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʨʽʟʥʠʭ 

ʪʠʧʽʚ. ʆʩʢʽʣʴʢʠ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʍʆʉʅ ʙʫʣʦ ʦʙʨʘʥʦ ʜʚʽ ʧʣʘʪʬʦʨʤʠ, ʪʦ ʪʘʢʦʞ ʙʫʣʦ 

ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʏʘʩʪʢʦʚʦ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ 

ʙʫʣʦ ʨʦʟʚô̫ ʟʘʥʦ ʚ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɿ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʭʤʘʨʥʦ ʾʧʣʘʪʬʦʨʤʠ Google Workspace ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʝʢʩʧʝʨʪʥʝ ʦʮʥ̔ʁ ʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʟʘʟʥʘʯʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʽʩʪʠʪʴ ʯʠʤʘʣʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ Google Workspace, ʪʦ 

ʨʦʟʨʦʙʣʝʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʤʦʞʥʘ ʧʦʰʠʨʠʪʠ ʡ ʥʘ ʚʠʧʘʜʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Microsoft 365. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʘ ʻ 

ʩʢʣʘʜʥʠʢʦʤ ʘʚʪʦʨʩʴʢʦʾ ʍʆʉʅ, ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ Google Workspace. ʇʽʜʭʽʜ ʻ ʦʙʛʨʫʥʪʦʚʘʥʠʤ ʽ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʨʦʙʣʝʥʠʭ ʫ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʯʘʩʪʢʦʚʠʭ ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʡ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ. 

 

5.1.1. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʨʦʙʦʪʘ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʭʤʘʨʥʠʭ 

ʧʣʘʪʬʦʨʤ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʧʝʨʰʦʾ ʯʘʩʪʢʦʚʦʾ ʛʽʧʦʪʝʟʠ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʤʝʞʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 16 ʽʜʝʥʪʠʯʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ 
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ʤʘʰʠʥ (8 ʥʘ Apache Cloudstack ʪʘ 8 ʥʘ Proxmox VE). ɺʦʥʠ ʤʘʣʠ ʨʽʚʥʦʮʽʥʥʽ 2-

ʷʜʝʨʥʽ ʧʨʦʮʝʩʦʨʠ, ʦʜʥʘʢʦʚʽ ʦʙʩʷʛ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ (2 ɻʙ) ʽ ʨʦʟʤʽʨ ʜʠʩʢʽʚ (14 

ɻʙ). ʅʘ ʚʩʽʭ ʮʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʦʜʥʫ ʡ ʪʫ ʞ ʆʉ ï Ubuntu 

20.04 Server. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʘʢʽ ʪʝʩʪʠ ʥʘ ʨʝʘʣʴʥʠʭ ʟʘʜʘʯʘʭ: 

Ab ð ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʝʙʩʝʨʚʝʨʘ Apache. Ab 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʩʠʩʪʝʤʽ ʜʣʷ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʟʘʧʠʪ ʚʽʜ ʚʝʙʢʣʽʻʥʪʘ. ʊʝʩʪ ʦʮʽʥʶʚʘʚ ʯʘʩ ʚʽʜʧʦʚʽʜʽ ʢʦʞʥʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ 

ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʥʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʪʠʯʥʠʭ ʚʝʙʩʪʦʨʽʥʦʢ, 

ʷʢʽ ʩʝʨʚʝʨ ʤʦʞʝ ʚʠʢʦʥʘʪʠ ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ. 

¶ ʊʝʩʪ LZMA, ʱʦ ʚʠʤʽʨʶʻ ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʩʪʠʩʥʝʥʥʷ ʬʘʡʣʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʩʪʠʩʥʝʥʥʷ. 

¶ John the Ripper ð ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʎʇ. 

ʋ ʥʴʦʤʫ ʦʮʽʥʶʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʛʽʧʝʨʚʽʟʦʨʽʚ. ɺʽʥ 

ʻ ʧʨʦʛʨʘʤʦʶ ʜʝʰʠʬʨʫʚʘʥʥʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʽʟʥʽ ʰʠʬʨʠ, ʪʘʢʽ ʷʢ DES ʽ 

MD5. 

¶ ʊʝʩʪ IOzone ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʘʡʣʦʚʦʾ 

ʩʠʩʪʝʤʠ. IOzone ʛʝʥʝʨʫʻ ʪʘ ʦʮʽʥʶʻ ʙʘʛʘʪʦ ʬʘʡʣʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʪʘʢʠʭ ʷʢ 

ʯʠʪʘʥʥʷ, ʟʘʧʠʩ ʽ ʜʦʚʽʣʴʥʝ ʯʠʪʘʥʥʷ. 

Ab ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʩʠʩʪʝʤʽ ʜʣʷ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪ ʚʽʜ ʚʝʙʢʣʽʻʥʪʘ. ʎʝ ʤʦʞʝ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʢʦʞʥʦʾ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. ʅʘʰ ʩʮʝʥʘʨʽʡ ʚʠʢʦʥʘʚ 100 000 ʟʘʧʠʪʽʚ ʽʟ ʨʽʚʥʝʤ ʧʘʨʘʣʝʣʽʟʤʫ 

1000 ʦʜʥʦʯʘʩʥʠʭ ʟʘʧʠʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʚʩʽʭ ʪʝʩʪʽʚ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɻ. ʋ ʜʦʜʘʪʢʫ 

ʪʘʙʣʠʮʷ ʤʽʩʪʠʪʴ ʧʦʟʥʘʯʝʥʥʷ VMC ʜʣʷ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ Cloudstack ʽ VMP ʜʣʷ 

Proxmox VE. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʝʩʪʫ ʫʪʠʣʽʪʦʶ Ab ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 5.1.1. 

ʊʘʙʣʠʮʷ 5.1.1. ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤ  

Apache Cloudstack ʽ Proxmox VE ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʪʠʣʽʪʠ Ab 

ʇʣʘʪʬʦʨʤʘ ʂʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʟʘ ʩʝʢʫʥʜʫ ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʚʘʥʥʷ, Kʙ/ʩ 

Apache Cloudstack  2115,68 95150,89 

Proxmox VE 1787,62 80437,84 
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ʋ ʪʝʩʪʽ Ab ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack ʚʠʷʚʠʣʘʩʷ ʥʘ 18 % 

ʚʠʱʦʶ ʷʢ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʘʧʠʪʽʚ, ʪʘʢ ʽ ʟʘ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʜʘʚʘʥʥʷ. ʊʨʦʭʠ ʤʝʥʰʫ 

ʧʝʨʝʚʘʛʫ Apache Cloudstack ʥʘ Proxmox VE (ʙʣʠʟʴʢʦ 7 %) ʧʦʢʘʟʘʚ ʪʝʩʪ LZMA. 

ɹʫʣʦ ʚʠʢʦʥʘʥʦ ʪʝʩʪ John the Ripper ʜʣʷ ʚʠʧʘʜʢʫ ʢʦʜʫʚʘʥʥʷ ʟʘ ʘʣʛʦʨʠʪʤʘʤʠ DES 

128 ʽ MD5. ʁʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʩʚ̔ʜʯʘʪʴ (ʜʠʚ. ʪʘʙʣʠʮʶ 5.1.2), ʱʦ ʜʣʷ ʦʜʥʦʷʜʝʨʥʦʛʦ 

ʨʝʞʠʤʫ Apache Cloudstack ʤʘʻ ʟʥʘʯʥʫ ʧʝʨʝʚʘʛʫ ʧʽʜ Proxmox VE (38 % ʽ 54 % ʜʣʷ 

ʘʣʛʦʨʠʪʤʽʚ DES 128 ʽ MD5).  

ʊʘʙʣʠʮʷ 5.1.2. ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤ  

Apache Cloudstack ʽ Proxmox VE ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʪʠʣʽʪʠ John the Ripper 
 

ʇʣʘʪʬʦʨʤʘ ʂʽʣʴʢʽʩʪʴ MD5 

ʭʝʰʽʚ 

ʂʽʣʴʢʽʩʪʴ DES 128 ʭʝʰʽʚ 

Apache Cloudstack  14526,13 61055,88 

Proxmox VE 10503,75 39524,38 

ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʚ ʪʝʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ 

ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ (ʜʠʚ. ʨʠʩ. 5.1.1) 

 

ʈʠʩ. 5.1.1. ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ iozone 

ʆʩʢʽʣʴʢʠ ɺʄ ʫ ʪʝʩʪʽ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʤʽʞ ʜʚʦʤʘ ʭʦʩʪʘʤʠ Apache 

Cloudstack, ʪʦ ʤʦʞʥʘ ʙʫʣʦ ʧʝʨʝʜʙʘʯʘʪʠ, ʱʦ ʾʭʥ ̫ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʫʜʝ ʚʠʱʦʶ 

ʩʘʤʝ ʥʘ ʥʽʡ. ʉʧʦʜʽʚʘʻʤʦʩʷ, ʱʦ ʩʪʫʜʝʥʪʠ ʚʽʜʯʫʶʪʴ ʮʝ ʚ ʦʩʚʽʪʥʽʡ ʪʘ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʽʡ ʨʦʙʦʪʽ.  
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ʇʦʧʝʨʝʜʥʽʡ ʪʝʩʪ ʩʪʦʩʫʚʘʚʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʘʤʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ. 

ʅʘʜʘʣʽ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʜʦʩʣʽʜʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʧʘʨʘʪʥʠʭ ʩʝʨʚʝʨʽʚ (ʭʦʩʪʽʚ), ʥʘ 

ʷʢʠʭ ʚʠʢʦʥʫʶʪʴʩʷ ʛʽʧʝʨʚʽʟʦʨʠ. ʊʘʢʘ ʢʦʤʧʣʝʢʩʥʘ ʤʝʪʦʜʠʢʘ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʭʤʘʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʬʦʨʤʫʣʫ ʨʘʥʞʠʨʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʛʽʧʝʨʚʽʟʦʨʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʽʥʜʽʡʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʫ ʩʪʘʪʪʽ [363]. ɿʛʽʜʥʦ ʟ 

ʧʽʜʭʦʜʦʤ ʘʚʪʦʨʽʚ, ʨʝʡʪʠʥʛ ʛʽʧʝʨʚʽʟʦʨʘ ʚʠʤʽʨʶʻʪʴʩʷ ʯʝʨʝʟ ʨʝʡʪʠʥʛʠ ʡʦʛʦ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʦʨʘ ʪʘ ʧʘʤô̫ ʪʽ. 

ScoreHSI =  ScoreHCPU +  ScoreHMEM   (5.1.1) 

ʂʦʞʥʘ ʟ ʮʠʭ ʦʮʽʥʦʢ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ ʩʫʤʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʦʨʘ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ ʙʫʜʴ-ʷʢʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʚ ʭʤʘʨʽ (ʬʦʨʤʫʣʠ 5.1.2). 

ὛὧέὶὩ В ὅὖ , ὛὧέὶὩ В ὓὖ    (5.1.2) 

ɺʝʣʠʯʠʥʠ CPVMi and MPVMi ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ 5.1.3: 

ὅὖ ᶿ , ὓὖ ᶿ    (5.1.3), 

ʜʝ ŬCPU ʽ ŬMEM ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʎʇ ʽ ʧʘʤô̫ ʪʽ. ACPUVMi  ʪʘ AMVMi  ʜʦʩʪʫʧʥʽ 

ʨʝʩʫʨʩʠ ʧʨʦʮʝʩʦʨʘ ʪʘ ʧʘʤô̫ ʪʽ ʜʣʷ ʽ-ʪʦʾ ɺʄ; HCPVMs ʪʘ HMPVMs ï ʮʝ ʚʽʜʥʦʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʦʨʘ (ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪʽ) ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʱʦʜʦ ʭʦʩʪʘ. 

ɿʥʘʯʝʥʥʷ HCPVMs ʽ HMPVMs ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ 5.1.4: 

Ὄὅὖ
В

ρππ    

Ὄὓὖ
В

ρππ   (5.1.4), 

ʜʝ ACPUVMi  ʪʘ AMEMVMi  ʜʦʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʦʮʝʩʦʨʘ ʪʘ ʧʘʤô̫ ʪʽ ʜʣʷ ʽ-

ʪʦʾ ɺʄ. ɸʣʴʬʘ-ʢʦʝʬʽʮʽʻʥʪʠ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʧʨʦʮʝʩʦʨʥʠʭ ʨʝʩʫʨʩʽʚ (ʧʘʤô̫ ʪʽ) 

ʦʜʥʽʻʾ ɺʄ ʜʦ ʚʩʽʭ ɺʄ. ʆʩʢʽʣʴʢʠ ʚ ʥʘʩ ʫʩʽ 8 ʤʘʰʠʥ ʦʜʥʘʢʦʚʽ, ʜʣʷ ʢʦʞʥʦʾ 

ʧʣʘʪʬʦʨʤʠ: 

ŬCPU = 1/8 ŬMEM=1/8 . 

ʅʘʤʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʬʦʨʤʫʣʠ 5.1.1 ï5.1.4 ʜʦ ʧʨʦʚʝʜʝʥʠʭ ʨʘʥʽʰʝ ʪʝʩʪʽʚ 

ʫʪʠʣʽʪʘʤʠ Ab, lzma, iozone ʪʘ ʚʠʤʽʨʷʥʦ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʣʘʪʬʦʨʤ (ʜʠʚ. ʪʘʙʣ. 5.1.5). 
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ʊʘʙʣʠʮʷ 5.1.3. ʈʝʡʪʠʥʛ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʽ Proxmox VE 

ʟʛʽʜʥʦ ʟ ʢʦʤʧʣʝʢʩʥʦ ʁʤʝʪʦʜʠʢʦ  ʁ

ʈʝʡʪʠʥʛ AB lzma iozone 

ʈʝʡʪʠʥʛ Apache 

Cloudstack 

77,24 68,55 349,29 

ʈʝʡʪʠʥʛ Proxmox VE 79,03 87,18 284,85 

ʆʪʞʝ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʦʮʽʥʢʘ ʦʙʦʭ ʧʣʘʪʬʦʨʤ ʥʘ ʦʩʥʦʚʽ ʪʝʩʪʫ Ab 

ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ (ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1,5 %). Proxmox VE ʧʦʢʘʟʘʚ 

ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʪʝʩʪʽ lzma (ʙʣʠʟʴʢʦ 27 %). ʇʨʦʪʠʣʝʞʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʧʝʨʝʚʘʛʠ Apache Cloudstack ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʪʝʩʪʽ iozone. ʆʜʥʘʢ ʦʩʪʘʥʥʽʡ 

ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʫʤʥʽʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʜʠʩʢʦʚʽ ʧʽʜʩʠʩʪʝʤʠ ʧʣʘʪʬʦʨʤ 

ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ (Proxmox VE ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʛʨʘʤʥʠʡ Raid-ʤʘʩʠʚ, ʘ 

Cloudstack ʤʽʩʪʠʪʴ ʜʚʘ ʦʢʨʝʤʠʭ ʬʽʟʠʯʥʠʭ ʭʦʩʪʠ ʟ ʞʦʨʩʪʢʠʤʠ ʜʠʩʢʘʤʠ). ɼʽʘʛʨʘʤʠ 

ʦʪʨʠʤʘʥʠʭ ʦʮʽʥʦʢ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 5.1.2. 

 

ʈʠʩ. 5.1.2. ʇʽʜʩʫʤʢʦʚʽ ʦʮʽʥʢʠ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ Proxmox VE  

ʫ ʚʠʢʦʥʘʥʠʭ ʪʝʩʪʘʭ 

ʆʪʞʝ, ʚʠʭʦʜʷʯʠ ʟ ʧʝʨʝʚʽʨʢʠ ʤʦʜʝʣʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʭʤʘʨʥʦʾ ʧʣʘʪʬʦʨʤʠ, 

ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ Apache Cloudstack ʽ Proxmox VE ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 

ʦʜʥʘʢʦʚʽ ʨʝʡʪʠʥʛʠ. ʋ ʨʦʟʛʦʨʥʫʪʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨʘʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʚʦʭ 

ʬʽʟʠʯʥʠʭ ʭʦʩʪʽʚ Apache Cloudstack ʻ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʜʥʦʛʦ 

ʭʦʩʪʫ Proxmox. ɯʤʦʚʽʨʥʦ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʨʽʰʘʣʴʥʠʤʠ ʙʫʜʫʪʴ ʽʥʰʽ ʯʠʥʥʠʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ʷʢ ʩʢʣʘʜʥʠʢʘ ʍʆʉʅ. 
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5.1.2. ɽʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʠʢʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʩʝʨʚʽʩʽʚ Google Workspace for Education 

ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʜʨʫʛʦʾ ʯʘʩʪʢʦʚʦʾ ʛʽʧʦʪʝʟʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ  ̔ʤʝʪʦʜʠʢʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥ ̫ʩʝʨʚʽʩʽʚ Google Workspace. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʙʫʣʦ ʦʙʨʘʥʦ ʝʢʩʧʝʨʪʥʝ ʦʧʠʪʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ 

ʨʦʟʨʦʙʣʝʥʦ ʘʥʢʝʪʫ, ʱʦ ʤʽʩʪʠʣʘ 7 ʟʘʧʠʪʘʥʴ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʫ 2 ʙʣʦʢʠ. ɼʦ 

ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 30 ʝʢʩʧʝʨʪʽʚ ï ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ, ʚʠʢʣʘʜʘʯʽʚ, ʥʘʫʢʦʚʮʽʚ 

ʫ ʛʘʣʫʟʽ ʩʫʧʨʦʚʦʜʫ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʇʝʨʰʠʡ ʙʣʦʢ ʟʘʧʠʪʘʥʴ ʩʪʦʩʫʚʘʚʩʷ ʦʮʽʥʶʚʘʥʥʷ ʝʢʩʧʝʨʪʘʤʠ-

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤʠ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʨʦʟʛʦʨʪʘʥʥʷ ʡ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʦʢʨʝʤʠʭ ʩʝʨʚʽʩʽʚ Google Workspace. 

ʆʮʽʥʶʚʘʥʥʷ ʝʢʩʧʝʨʪʘʤʠ ʚʩʽʭ ʧʠʪʘʥʴ ʮʴʦʛʦ ʙʣʦʢʫ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚ 7-ʙʘʣʴʥʽʡ 

ʰʢʘʣʽ ʟʘ ʤʝʪʦʜʠʢʦʶ ʟ ʦʙʯʠʩʣʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ W-ʂʝʥʜʘʣʣʘ. ʑʦʙ 

ʦʮʽʥʠʪʠ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ, ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ, ʟʦʢʨʝʤʘ ʛʨʘʬʽʢ, ʽʟ ʜʦʩʣʽʜʞʝʥʥʷ [416]. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʦʩʪʘʪʥʽʤ ʻ ʟʘʣʫʯʝʥʥʷ ʜʦ ʦʧʠʪʫʚʘʥʥʷ ʚʽʜ 

10-ʪʠ ʜʦ 20-ʪʠ ʝʢʩʧʝʨʪʽʚ. ɽʢʩʧʝʨʪʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʩʠʩʪʝʤʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ, ɯʊ-

ʬʘʭʽʚʮʽʚ, ʚʠʢʣʘʜʘʯʽʚ ɿɺʆ, ʱʦ ʤʘʶʪʴ ʜʦʩʚʽʜ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. ɹʫʣʦ ʚʨʘʭʦʚʘʥʦ, ʱʦ ʝʢʩʧʝʨʪʘʤ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʦ ʦʜʥʦʟʥʘʯʥʦ 

ʨʘʥʞʠʨʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʫ ʭʤʘʨʠ ʤʦʞʝ 

ʙʫʪʠ ʩʢʣʘʜʥʦ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʝ ʽʟ ʟʘʚʜʘʥʴ ʜʦʜʘʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʯʠ ʾʭ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ʧʽʜʨʦʟʜʽʣʽʚ ʻ ʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʤ. ʗʢ ʥʘʩʣʽʜʦʢ, ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʠʬʽʢʦʚʘʥʫ ʬʦʨʤʫʣʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ ʜʣʷ 

ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚô̫ ʟʘʥʠʭ ʨʘʥʛʽʚ [242]: 

ὡ
В

В
   (5.1.5), 

ʜʝ R ï ʩʫʤʘʨʥʠʡ ʨʘʥʛ, ʦʪʨʠʤʘʥʠʡ ʢʦʞʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʥʘʩʣʽʜʦʢ ʦʮʽʥʶʚʘʥʥʷ 

ʚʩʽʤʘ ʝʢʩʧʝʨʪʘʤʠ, m ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚ, n ï ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ). ɺʝʣʠʯʠʥʘ Tj 

ʻ ʧʦʧʨʘʚʢʦʶ ʜʣʷ ʚʠʧʘʜʢʫ ʟʚô̫ ʟʘʥʠʭ ʨʘʥʛʽʚ ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

 

Ὕ В ὸ ὸ   (5.1.6), 
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ʜʝ ti ï ʢʽʣʴʢʽʩʪʴ ʦʜʥʘʢʦʚʠʭ ʦʮʽʥʦʢ i-ʛʦ ʧʦʢʘʟʥʠʢʘ, gj ï ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ ʦʜʥʘʢʦʚʠʭ 

ʦʮʽʥʦʢ ʫ j-ʛʦ ʝʢʩʧʝʨʪʘ.  

ɿ ʦʪʨʠʤʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ (ʜʠʚ. ʜʦʜʘʪʦʢ )̂ ʙʫʣʦ ʚʠʣʫʯʝʥʦ ʪʘʢʽ 

ʨʝʟʫʣʴʪʘʪʠ ʨʘʥʞʫʚʘʥʥʷ, ʱʦ ʩʫʪʪʻʚʦ ʚʠʨʽʟʥʷʶʪʴʩʷ ʟ̔ ʟʘʛʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ʪʘ ʾʭ ʩʣʽʜ 

ʚʚʘʞʘʪʠ ʚʠʢʠʜʘʤʠ. ʊʘʢʦʞ ʙʫʣʦ ʚʠʣʫʯʝʥʦ ʚʽʜʧʦʚʽʜʽ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʤʽʩʪʠʣʠ ʦʜʥʫ ʡ 

ʪʫ ʞ ʦʮʽʥʢʫ ʜʣʷ ʚʩʽʭ ʚʽʜʧʦʚʽʜʝʡ ï ʪʘʢʽ ʚʽʜʧʦʚʽʜʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʽʩʪʠʣʠ 

ʤʘʢʩʠʤʘʣʴʥʫ ʘʙʦ ʤʽʥʽʤʘʣʴʥʫ ʦʮʽʥʢʫ (1 ʘʙʦ 7 ʙʘʣʽʚ). ʊʦʙʪʦ ʾʭ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʨʘʥʞʠʨʫʚʘʥʥʷʤ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʝʢʩʧʝʨʪʽʚ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʜʦʜʘʪʢʦʚʝ ʦʧʠʪʫʚʘʥʥʷ ʩʪʦʩʦʚʥʦ ʾʭʥʴʦʛʦ ʜʦʩʚʽʜʫ ʚ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʽ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ. ɺʨʘʭʦʚʫʚʘʣʠʩʷ ʚʽʜʧʦʚʽʜʽ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʘʙʦ ʭʦʯʘ ʙ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʚʽʩʽʚ Google Workspace. ʗʢ ʥʘʩʣʽʜʦʢ, 

ʽʟ ʟʘʛʘʣʴʥʦʾ ʚʠʙʽʨʢʠ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʦʮʽʥʢʠ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʝʨʪʽʚ, ʟʦʢʨʝʤʘ: 

15-ʪʠ ʝʢʩʧʝʨʪʽʚ ʜʣʷ ʧʝʨʰʦʛʦ ʧʠʪʘʥʥʷ; 

14-ʪʠ ʝʢʩʧʝʨʪʽʚ ʜʣʷ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʧʠʪʘʥ;ɹ 

13-ʪʠ ʝʢʩʧʝʨʪʽʚ ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ʧʠʪʘʥʥʷ. 

ʅʘʜʘʣʽ ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʟʘʛʘʣʴʥʽ ʨʘʥʛʠ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʩʣʝʥʠʭ 

ʟʘʜʘʯ, ʷʢ ʩʫʤʘ ʙʘʣʽʚ ʚʠʩʪʘʚʣʝʥʠʭ ʫʩʽʤʘ ʝʢʩʧʝʨʪʘʤʠ (ʜʠʚ. ʪʘʙʣ. 5.1.1).  

ʊʘʙʣʠʮʷ 5.1.3. ʉʫʤʘʨʥʽ ʨʘʥʛʠ ʧʠʪʘʥʴ ʧʝʨʰʦʛʦ ʙʣʦʢʫ ʘʥʢʝʪʠ 

ʅʘʟʚʘ ʧʠʪʘʥʥʷ ɿʘʚʜʘʥʥʷ 
ʉʫʤʘʨʥʠʡ 

ʨʘʥʛ 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʟʘʚʜʘʥʴ ʱʦʜʦ 

ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ 

Google 

Workspace 

ʨʝʻʩʪʨʘʮʽʷ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ɿɺʆ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʘʢʘʜʝʤʽʯʥʠʭ ʧʽʜʧʠʩʦʢ 

52 

ʜʦʜʘʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ 33 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ 

ʛʨʫʧʘʤʠ ʪʘ ʧʽʜʨʦʟʜʽʣʘʤʠ 

41 

ʜʝʣʝʛʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʧʦʚʥʦʚʘʞʝʥʴ 

34 

ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ 

37 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ 53 

ʽʥʪʝʛʨʘʮʽʷ ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ ʟ ʽʥʰʠʤʠ ʮʠʬʨʦʚʠʤʠ 

ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ 

57 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʟʘʚʜʘʥʴ ʱʦʜʦ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

Gmail 

ʩʪʚʦʨʝʥʥʷ (ʟʤʽʥʘ) MX-ʟʘʧʠʩʽʚ ʫ ʩʠʩʪʝʤʽ ʜʦʤʝʥʥʠʭ ʽʤʝʥ 43 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʧʦʰʪʠ (SFP, 

DKIM, DMARC)  

51 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʘʢʪʽʚ 51 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʘʨʘʥʪʠʥʽʚ ʪʘ ʬʽʣʴʪʨʽʚ 45 

ʨʦʟʰʠʨʝʥʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʧʦʰʪʠ 47 
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ʅʘʟʚʘ ʧʠʪʘʥʥʷ ɿʘʚʜʘʥʥʷ 
ʉʫʤʘʨʥʠʡ 

ʨʘʥʛ 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ (ʘʥʪʠʩʧʘʤ, 

ʘʥʪʠʬʽʰʠʥʛ, ʧʨʠʻʜʥʘʥʽ ʬʘʡʣʠ) 

54 

ʧʦʫhʢ ʣʠʩʪʽʚ ʫ ʞʫʨʥʘʣʽ ʧʦʚʽʜʦʤʣʝʥʴ 38 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʟʘʚʜʘʥʴ ʱʦʜʦ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

Google 

Classroom 

ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʢʣʘʜʘʯʽʚ 34 

ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ Google-ʢʣʘʩʽʚ 36 

ʨʝʻʩʪʨʘʮʽʷ ʩʣʫʭʘʯʽʚ ʫ Google-ʢʣʘʩʘʭ 39 

ʟʤʽʥʘ ʜʦʟʚʦʣʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʫʨʩʽʚ 44 

ʟʤʽʥʘ ʜʦʟʚʦʣʽʚ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʫ ʢʫʨʩʽ ʷʢ ʩʪʫʜʝʥʪ 36 

ʘʨʭʽʚʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʢʫʨʩʽʚ 45 

ʧʝʨʝʛʣʷʜ ʩʪʘʪʠʩʪʠʢʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ 37 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʙʘʟʦʚʠʭ ʭʤʘʨʥʠʭ 

ʜʦʜʘʪʢʽʚ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ Google 

Workspace 

Gmail 33 

Google ɼʠʩʢ ʪʘ ɼʦʢʫʤʝʥʪʠ 35 

ʂʘʣʝʥʜʘʨ 34 

Google ʢʣʘʩ 42 

Google Chat ʪʘ Hangouts 42 

Google Meet 39 

ʉʘʡʪʠ 48 

ʅʘ ʦʩʥʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (5.1.5) ʪʘ (5.1.6) ʦʙʯʠʩʣʶʻʤʦ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʥʢʦʨʜʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʯʦʪʠʨʴʦʭ ʧʠʪʘʥʴ ʧʝʨʰʦʛʦ ʙʣʦʢʫ ʘʥʢʝʪʠ W1=0,29; 

W2=0,19; W3=0,12; W4=0,19. ʅʘ ʞʘʣʴ, ʫʩʽ ʮʽ ʟʥʘʯʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʩʣʘʙʢʦʛʦ ʩʪʫʧʝʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ. 

ʆʮʽʥʠʤʦ ʟʥʘʯʠʤʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʥʢʦʨʜʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʚʦʥʠ 

ʨʦʟʧʦʜʽʣʝʥʽ ʟʘ ʟʘʢʦʥʦʤ ɢ2 ʜʣʷ n-1=6 ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ, ʪʦ ʦʙʯʠʩʣʠʤʦ ʢʨʠʪʝʨʽʡ 

ʫʟʛʦʜʞʝʥʥʷ ʇʽʨʩʦʥʘ (ʜʠʚ. ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 5.1.7).  

ʔ άὲ ρὡ  (5.1.7) 

ʇʦʨʽʚʥʶʶʯʠ ʾʭ ʽʟ ʪʘʙʣʠʯʥʠʤ (ɢ2ʢʨ=12,59), ʜʣʷ ʰʝʩʪʠ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʪʘ 

ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ Ŭ=0,05 ʦʪʨʠʤʫʻʤʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

ɢ21 = 26,9; 

ɢ22 = 15,64; 

ɢ23 = 10,27; 

ɢ24 = 14,97. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʢʦʥʢʦʨʜʘʮʽʾ W1, W2 ʪʘ W4. ʅʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʘʯʥʠʡ 

ʨʽʚʝʥʴ ʩʫʙô̒ ʢʪʠʚʥʦʩʪʽ ʝʢʩʧʝʨʪʽʚ ʫ ʦʮʽʥʶʚʘʥʥʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʟʘʚʜʘʥʴ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʦʙˇʨʫʥʪʫʚʘʪʠ 
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ʨʽʟʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʩʫʧʨʦʚʦʜʫ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ɿɺʆ. ɿʦʢʨʝʤʘ, ʷʢ ʩʚʽʜʯʠʪʴ 

ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʦʚô̫ ʟʢʽʚ ʝʢʩʧʝʨʪʽʚ, ʦʜʥʽ ʡ ʪʽ ʞ ʟʘʚʜʘʥʥʷ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʩʠʩʪʝʤʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ, ʦʢʨʝʤʦ ʚʠʜʽʣʝʥʽ ʦʩʦʙʠ, ʢʝʨʽʚʥʠʢʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ  ̔ʥʘʚʽʪʴ ʚʠʢʣʘʜʘʯʽ ɿɺʆ. 

ɸʥʘʣʽʟʫʶʯʠ ʩʫʤʘʨʥʽ ʨʘʥʛʠ ʟ ʨʠʩ. 5.1.3, ʜʦʭʦʜʠʤʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʪʨʫʜʦʤʽʩʪʢʠʤʠ ʟʘʚʜʘʥʥʷʤʠ (ʚʠʜʽʣʝʥʽ ʪʝʤʥʠʤ ʢʦʣʴʦʨʦʤ) ʚ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʽ 

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google Workspace ̒ ʪʘʢʽ: 

¶ ʨʝʻʩʪʨʘʮʽʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʧʽʜʧʠʩʦʢ Google Workspace, ʱʦ, 

ʤ̔ʦʚʽʨʥʦ, ʧʦʚô̫ ʟʘʥʦ ʟ ʣʶʜʩʴʢʠʤ ʯʠʥʥʠʢʦʤ ʫ ʧʨʦʮʝʜʫʨʽ ʧʨʠʟʥʘʯʝʥʥʷ 

ʣʽʮʝʥʟʽʡ; 

¶ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ ï ʷʢ ʭʤʘʨʥʦʛʦ ʧʘʢʝʪʫ ʟʘʛʘʣʦʤ, ʪʘʢ ʽ 

ʧʦʰʪʦʚʦʛʦ ʩʝʨʚʽʩʫ ʟʦʢʨʝʤʘ; ʟʘʟʥʘʯʝʥʽ ʟʘʚʜʘʥʥʷ ʻ ʜʦʩʠʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ, 

ʘ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʜʽʣʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʩʝʨʚʽʩʫ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʥʘʣʘʰʪʫʚʘʥʴ; 

¶ ʽʥʪʝʛʨʘʮʽʷ ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʽʚ ʟ ʽʥʰʠʤʠ ʮʠʬʨʦʚʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʜʦʜʘʪʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; 

¶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʧʦʰʪʠ (SFP, DKIM, DMARC), ʱʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʚʘʡʜʝʨʘ ʘʙʦ ʚʣʘʩʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ; 

¶ ʜʦʜʘʪʢʦʚʘ ʤʘʨʰʨʫʪʠʟʘʮʽʷ ʧʦʰʪʠ ï ʻ ʧʦʪʫʞʥʦʶ ʦʧʮʽʻʶ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʜʩʠʣʘʥʥʷʤ ʪʘ ʜʦʩʪʘʚʣʷʥʥʷʤ ʣʠʩʪʽʚ, ʧʨʦʪʝ ʚʠʤʘʛʘʻ ʚʽʜ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ 

ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ, ʧʨʦʛʥʦʩʪʠʯʥʦʩʪʽ ʚʣʘʩʥʠʭ ʜʽʡ ʪʘ ʘʥʘʣʽʟʫ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  
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ʈʠʩ. 5.1.3. ʈʦʟʧʦʜʽʣ ʩʫʤʘʨʥʠʭ ʨʘʥʛʽʚ ʟʘʚʜʘʥʴ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ 

ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ Google Workspace 

ʇʽʜʪʨʠʤʢʘ ʩʝʨʚʽʩʫ çʉʘʡʪʠè ï ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ, ʤ̔ʦʚʽʨʥʦ, ʙʽʣʴʰʽʩʪʴ 

ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʰʽ ʩʠʩʪʝʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʘʡʪʘʤʠ, 

ʩʚʽʜʯʠʪʴ, ʱʦ ʝʢʩʧʝʨʪʠ ʨʦʟʫʤʽʶʪʴ ʟʥʘʯʥʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʱʦʜʦ 

ʾʭ ʩʫʧʨʦʚʦʜʫ. 

ʅʘ ʞʘʣʴ, ʨʝʟʫʣʴʪʘʪʠ ʪʨʝʪʴʦʛʦ ʟʘʧʠʪʘʥʥʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʩʝʨʚʽʩʫ Google ʂʣʘʩ, ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ (ɢ23 = 10,27< ɢ2ʢʨ), 

ʪʦʙʪʦ ʥʝʤʘʻ ʧʽʜʩʪʘʚ ʘʥʘʣʽʟʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ W3. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʠʢʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʝʨʚʽʩʫ Google ʂʣʘʩ 

ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʨʫʛʘ ʯʘʩʪʠʥʘ ʘʥʢʝʪʠ ʙʫʣʘ ʧʨʠʩʚʷʯʝʥʘ ʦʮʽʥʶʚʘʥʥʶ ʝʢʩʧʝʨʪʘʤʠ ʩʢʣʘʜʥʠʢʽʚ 

ʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ Google 

Workspace ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʫʧʨʦʚʘʜʞʫʚʘʣʴʥʠʡ ʢʨʠʪʝʨʽʾ ʪʘ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʽ ʚ ʤʝʪʦʜʠʮʽ [143]. ʆʪʞʝ, ʫ 

ʜʨʫʛʦʤʫ ʙʣʦʮʽ ʘʥʢʝʪʠ ʥʘʚʝʜʝʥʦ ʪʘʢʽ ʟʘʧʠʪʘʥʥʷ: 

1. ʋʧʨʦʚʘʜʞʫʚʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ. ʇʦʢʘʟʥʠʢʠ: 

¶ ʤʝʪʦʜʠʢʘ ʪʘ ʾʾ ʩʢʣʘʜʥʠʢʠ ʦʧʠʩʘʥʽ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ; 
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¶ ʦʧʘʥʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʜʦʟʚʦʣʷʻ ʨʦʟʛʦʨʪʘʪʠ ʩʝʨʚʽʩʠ Google Workspace; 

¶ ʦʧʘʥʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʜʦʟʚʦʣʷʻ ʘʜʤʽʥʽʩʪʨʫʚʘʪʠ ʩʝʨʚʽʩʠ Google Workspace; 

2. ʆʨʛʘʥʽʟʘʮʽʡʥʠʡ ʢʨʠʪʝʨʽʡ. ʇʦʢʘʟʥʠʢʠ: 

¶ ʚʠʟʥʘʯʝʥʽ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ; 

¶ ʟʘʟʥʘʯʝʥʽ ʩʝʨʚʽʩʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʴʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʩʪʫʜʝʥʪʽʚ; 

¶ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʝʨʚʽʩʠ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʨʦʙʦʪʫ 

ʚʠʢʣʘʜʘʯʘ. 

3. ɻʥʦʩʪʠʯʥʠʡ ʢʨʠʪʝʨʽʡ. ʇʦʢʘʟʥʠʢʠ: 

¶ ʤʝʪʦʜʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʦʤʫ ʥʘʙʦʨʫ ʩʝʨʚʽʩʽʚ Google Workspace; 

¶ ʤʝʪʦʜʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʩʧʝʢʪʠʚʘʤ ʨʦʟʚʠʪʢʫ ʩʝʨʚʽʩʽʚ Google Workspace; 

¶ ʤʝʪʦʜʠʢʘ ʧʽʜʚʠʱʫʻ ʢʚʘʣʽʬʽʢʘʮʽʶ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷʤ 

ʥʘʚʯʘʥʥʷʤ. 

ʆʮʽʥʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ 5-ʪʠ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʃʘʡʢʝʨʪʘ. 

ʆʮʽʥʢʠ ʚʠʟʥʘʯʘʣʠ ʩʪʘʚʣʝʥʥʷ ʝʢʩʧʝʨʪʽʚ ʜʦ ʢʨʠʪʝʨʽʶ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ 

ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʙʫʣʦ ʜʦʪʨʠʤʘʥʦ ʪʘʢʽ ʚʠʤʦʛʠ: 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʧʦʣʷʨʥʠʭ ʦʮʽʥʦʢ ʫ ʰʢʘʣʽ (çʢʘʪʝʛʦʨʠʯʥʦ ʥʝ ʧʦʛʦʜʞʫʶʩʷè, 

çʥʝ ʧʦʛʦʜʞʫʶʩʷè, çʥʝʡʪʨʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷè, çʧʦʛʦʜʞʫʶʩʷè, çʧʦʚʥʽʩʪʶ 

ʧʦʛʦʜʞʫʶʩʷè); 

¶ ʯʽʪʢʝ ʨʦʟʤʝʞʫʚʘʥʥʷ ʦʮʽʥʦʢ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʬʘʢʪʦʨʫ ʚʠʧʘʜʢʦʚʦʩʪʽ ʫ ʚʠʙʦʨʽ 

ʦʮʽʥʢʠ; 

¶ ʫʥʠʢʥʝʥʥʷ ʟʘʧʝʨʝʯʥʠʭ ʪʘ ʧʦʜʚʽʡʥʦ ʟʘʧʝʨʝʯʥʠʭ ʬʦʨʤ ʟʘʧʠʪʘʥʴ; 

¶ ʦʜʥʦʥʘʧʨʷʤʣʝʥʽʩʪʴ ʫʩʽʭ ʰʢʘʣ (ʚʽʜ çʢʘʪʝʛʦʨʠʯʥʦ ʥʝ ʧʦʛʦʜʞʫʶʩʷè ʜʦ 

çʧʦʚʥʽʩʪʶ ʧʦʛʦʜʞʫʶʩʷè); 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ 5-ʧʦʟʠʮʽʡʥʦʾ ʰʢʘʣʠ, ʤʘʩʰʪʘʙ ʷʢʦʾ ʻ ʜʦʩʠʪʴ ʟʨʫʯʥʠʤ ʜʣʷ 

ʝʢʩʧʝʨʪʘ. 

ʋ ʜʨʫʛʦʤʫ ʙʣʦʮʽ ʧʠʪʘʥʴ ʰʢʘʣʠ ʦʮʽʥʶʚʘʥʥʷ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ ʨʦʟʛʣʷʜʘʣʠʩʷ 

ʷʢ ʽʥʪʝʨʚʘʣʴʥʽ. ɺʦʥʠ, ʷʢ ʽ ʧʦʨʷʜʢʦʚʽ, ʤʘʶʪʴ ʯʽʪʢʠʡ ʧʦʨʷʜʦʢ ʝʣʝʤʝʥʪʽʚ, ʘʣʝ ʨʽʟʥʠʮʷ 

ʤʽʞ ʢʦʞʥʠʤ ʟ ʥʠʭ ʻ ʦʜʥʘʢʦʚʦʶ. ʊʘʢʝ ʧʨʠʧʫʱʝʥʥʷ ʤʘʻ ʧʨʘʚʦ ʥʘ ʽʩʥʫʚʘʥʥʷ, 
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ʦʩʢʽʣʴʢʠ ʚʩʽ ʧʦʢʘʟʥʠʢʠ ʚʠʤʽʨʶʶʪʴ ʩʪʘʚʣʝʥʥʷ ʝʢʩʧʝʨʪʽʚ ʜʦ ʤʝʪʦʜʠʢʠ ʚ 

ʩʫʢʫʧʥʦʩʪʽ. ʉʘʤʝ ʪʦʤʫ ʾʭ ʤʦʞʝʤʦ ʟʛʨʫʧʫʚʘʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʷʢ ʻʜʠʥʫ ʰʢʘʣʫ 

ʃʘʡʢʝʨʪʘ [242].  

ɼʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʽʥʪʝʨʚʘʣʴʥʦʾ ʰʢʘʣʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʯʠʩʣʦʚʽ 

ʧʦʟʥʘʯʝʥʥʷ: 

¶ 1 ʙʘʣ ï ʢʘʪʝʛʦʨʠʯʥʦ ʥʝ ʧʦʛʦʜʞʫʶʩʷ; 

¶ 2 ʙʘʣʠ ï ʥʝ ʧʦʛʦʜʞʫʶʩʷ; 

¶ 3 ʙʘʣʠ ï ʥʝʡʪʨʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ; 

¶ 4 ʙʘʣʠ ï ʧʦʛʦʜʞʫʶʩʷ; 

¶ 5 ʙʘʣʽʚ ï ʧʦʚʥʽʩʪʶ ʧʦʛʦʜʞʫʶʩʷ. 

ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʧʦʢʘʟʥʠʢʘ ʚʥʫʪʨʽʰʥʴʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʟʘʧʠʪʘʥʴ 

ʦʙʯʠʩʣʶʚʘʚʩʷ ʢʦʝʬʽʮʽʻʥʪ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ. ɼʣʷ ʜʨʫʛʦʛʦ ʙʣʦʢʫ ʘʥʢʝʪʠ ʚʝʣʠʯʠʥʘ 

ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ ʩʪʘʥʦʚʠʣʘ ŬKr=0,922, ʱʦ ʧʝʨʝʚʠʱʫʻ ʤʽʥʽʤʘʣʴʥʦ ʧʨʠʡʥʷʪʥʝ 

ʟʥʘʯʝʥʥʷ (0,7). 

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʜʨʫʛʦʛʦ ʙʣʦʢʫ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʩʪʘʚʣʝʥʥʷ ʝʢʩʧʝʨʪʽʚ ʜʦ 

ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ. ʈʦʟʧʦʜʽʣ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʽʚ ʟʦʙʨʘʞʝʥʦ ʥʘ ʜʽʘʛʨʘʤʽ 

(ʨʠʩ. 5.1.4).  
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ʈʠʩ. 5.1.4. ʈʦʟʧʦʜʽʣ ʯʘʩʪʦʪ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʽʚ ʜʨʫʛʦʛʦ ʙʣʦʢʫ ʘʥʢʝʪʠ 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ, ʙʽʣʴʰʽʩʪʴ ʝʢʩʧʝʨʪʽʚ ʚʠʩʦʢʦ ʦʮʽʥʠʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʫ 

ʤʝʪʦʜʠʢʫ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ Google Workspace ʟʘ 

ʫʧʨʦʚʘʜʞʫʚʘʣʴʥʠʤ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ ʪʘ ʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʻʤ. ʎʝʡ ʚʠʩʥʦʚʦʢ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥ, ʟʥʘʡʜʝʥʽ ʜʣʷ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ. ʋʩʽ ʚʦʥʠ 

ʜʦʨʽʚʥʶʶʪʴ ʯʦʪʠʨʴʦʤ. ɿ ʨʠʩ. 5.1.4 ʪʘʢʦʞ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʧʦʟʠʪʠʚʥʦ ʝʢʩʧʝʨʪʘʤʠ ʙʫʣʦ ʦʮʽʥʝʥʦ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʣʘʪʬʦʨʤʠ ʟʘ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʚʠʢʣʘʜʘʯʘ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʙʦʢʫ ʤʝʪʦʜʠʢʠ ʧʨʦʮʝʩʫ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʚʽʩʽʚ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʨʝʘʣʴʥʠʤ ʜʦʩʚʽʜʦʤ ɿɺʆ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ Google 

Workspace, ʟʦʢʨʝʤʘ ʡ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ COVID-19. ʅʘʡʥʠʞʯʠʡ ʙʘʣ ʦʪʨʠʤʘʚ 

ʧʦʢʘʟʥʠʢ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʧʦʚʥʦʪʠ ʦʧʠʩʫ ʤʝʪʦʜʠʢʠ. ʇʨʦʪʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʟʠʪʠʚʥʠʤ ʥʦʤʽʥʘʣʘʤ ʰʢʘʣʠ ʃʘʡʢʝʨʪʘ (çʇʦʛʦʜʞʫʶʩʷè, 

çʇʦʚʥʽʩʪʶ ʧʦʛʦʜʞʫʶʩʷè), ʩʫʤʘʨʥʦ ʦʪʨʠʤʘʣʠ ʧʦʥʘʜ 60 % ʦʮʽʥʦʢ ʨʝʩʧʦʥʜʝʥʪʽʚ. 

ɺʦʜʥʦʯʘʩ ʚʘʨʪʦ ʚʠʟʥʘʪʠ, ʱʦ ʘʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ ʥʝ ʻ ʧʦʚʥʦʶ ʪʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 
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ʨʦʟʚʠʪʢʫ, ʷʢ ʩʪʦʩʦʚʥʦ ʧʦʚʥʦʪʠ ʟʤʽʩʪʫ ʧʨʦʧʦʥʦʚʘʥʠʭ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢ ʽ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ɿɺʆ.  

ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʦʚô̫ ʟʢʽʚ ʝʢʩʧʝʨʪʽʚ, ʾʭ ʤʦʞʥʘ ʫʤʦʚʥʦ 

ʚʚʘʞʘʪʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤʠ ʘʙʦ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ (ʨʠʩ. 5.1.5).  

 

ʈʠʩ. 5.1.5. ʈʦʟʧʦʜʽʣ ʝʢʩʧʝʨʪʽʚ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʙʦʚô̫ ʟʢʘʤʠ ʫ ɿɺʆ 

ɼʦʜʘʪʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ ʪʘʢʦʛʦ ʨʦʟʧʦʜʽʣʫ ʙʫʣʘ ʥʘʷʚʥʽʩʪʴ ʫ ʨʝʩʧʦʥʜʝʥʪʽʚ 

ʨʝʘʣʴʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʭʤʘʨʥʦʾ 

ʧʣʘʪʬʦʨʤʠ Google Workspace. ʆʩʢʽʣʴʢʠ ʜʣʷ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʡ ʯʠʥʥʠʢ 

ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ, ʪʦ ʜʦ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ ʙʫʣʦ ʟʘʨʘʭʦʚʘʥʦ ʚʠʢʣʘʜʘʯʽʚ, ʱʦ ʤʘʶʪʴ 

ʙʽʣʴʰ ʥʽʞ 3-ʨʽʯʥʠʡ ʜʦʩʚʽʜ. ɹʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʠʪʠ ʢʦʨʝʣʷʮʽʶ ʚ 

ʦʮʽʥʢʘʭ ʮʠʭ ʜʚʦʭ ʢʘʪʝʛʦʨʽʡ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʦʙʯʠʩʣʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ. ʅʘ ʦʩʥʦʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʩʪʚʦʨʝʥʦ ʪʘʙʣʠʮ ʁʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʦʨʝʣʷʮʽʾ 

(ʪʘʙʣ. 5.1.4). 

ʊʘʙʣʠʮʷ 5.1.4. ʆʮʽʥʶʚʘʥʥʷ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʚʽʜʧʦʚʽʜʷʤʠ 

ʩʠʩʪʝʤʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ 

ʇʦʢʘʟʥʠʢʠ ɸʜʤʽʥʽʩʪʨʘʪʦʨʠ ɺʠʢʣʘʜʘʯʽ 

ʤʝʪʦʜʠʢʘ ʦʧʠʩʘʥʘ ʧʦʚʥʦ (ʧʦʚʥʽʩʪʶ ʥʝ ʧʦʛʦʜʞʫʶʩʷ) 0 1 

ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʨʦʟʛʦʨʪʘʪʠ (ʧʦʚʥʽʩʪʶ ʥʝ 

ʧʦʛʦʜʞʫʶʩʷ) 

0 1 
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ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʘʜʤʽʥʽʩʪʨʫʚʘʪʠ (ʧʦʚʥʽʩʪʶ ʥʝ 

ʧʦʛʦʜʞʫʶʩʷ) 

0 1 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ (ʧʦʚʥʽʩʪʶ ʥʝ 

ʧʦʛʦʜʞʫʶʩʷ) 

0 0 

é é é 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ (ʧʦʚʥʽʩʪʶ 

ʧʦʛʦʜʞʫʶʩʷ) 

6 3 

ɼʣʷ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ Ŭ=0,01 ʚʽʥ ʚʠʷʚʠʚʩʷ ʜʦʩʠʪʴ ʟʥʘʯʥʠʤ ï rks=0,815, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦʛʦ ʧʨʷʤʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʦʮʽʥʢʘʤʠ ʤʝʪʦʜʠʢʠ ʚʽʜ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ. ʊʦʙʪʦ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʘʚʪʦʨʩʴʢʫ 

ʤʝʪʦʜʠʢʫ ʦʜʥʘʢʦʚʦ ʧʦʟʠʪʠʚʥʦ ʦʮʽʥʠʣʠ ̫ʢ ʬʘʭʽʚʮ,̔ ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ, ʪʘʢ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥ ̔ʧʨʘʮʽʚʥʠʢʠ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ 

çʩʧʦʞʠʚʘʯʘʤʠè ʤʦʞʣʠʚʦʩʪʝʡ ʮʠʭ ʩʝʨʚʽʩʽʚ. 

 

5.2. ɺʝʨʠʬʽʢʘʮʽʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

5.2.1. ɹʘʢʘʣʘʚʨʩʴʢʠʡ ʨʽʚʝʥʴ 

ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʪʨʝʪʴʦʾ ʯʘʩʪʢʦʚʦʾ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʧʣʠʚ ʘʚʪʦʨʩʴʢʦʾ 

ʤʝʪʦʜʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʍʆʉʅ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 

ʈʦʟʨʦʙʣʝʥʫ ʚ ʜʦʩʣʽʜʞʝʥʥ̔ ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʦʧʠʩʫʪʁʴ ʪʘʢ ̔ʤʝʪʦʜʠʢʠ: 

1) ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ 

çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè; 

2) ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʫ ʧʨʦʮʝʩʽ ʧʨʦʭʦʜʞʝʥʥʷ ʥʠʤʠ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʨʘʢʪʠʢʠ; 

3) ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʫ ʥʘʚʯʘʥʥʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ; 

4) ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʚʠʙʽʨʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè; 

5) ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʚ ʥʘʚʯʘʥʥʽ ʦʩʥʦʚ 

ʢʽʙʝʨʙʝʟʧʝʢʠ; 

6) ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ 

ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ. 

ʂʦʞʥʫ ʟ ʥʠʭ ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʦ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʴ 
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ʘʚʪʦʨʘ [341], [388], [387], [338], [340], [182], [179]. ɺʚʘʞʘʻʤʦ, ʱʦ ʚ ʨʘʟʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥ ̫ ʝʬʝʢʪʠʚʥʦʩʪ̔ ʱʦʥʘʡʤʝʥʰʝ ʧʦʣʦʚʠʥʠ 

ʤʝʪʦʜʠʢ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʩʽʻʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʆʪʞʝ, 

ʫ ʤʝʞʘʭ ʧʘʨʘʛʨʘʬʫ 5.2 ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʚʝʨʠʬʽʢʘʮʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʣʶʯʦʚʠʭ 

ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʫ ʥʘʚʯʘʥʥ ̔ ʢʫʨʩʽʚ çʆʧʝʨʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠè, çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè, ʪʘ ʚʠʙʽʨʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡè. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʙʘʟʫ ʩʪʘʥʦʚʠʣʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʬʘʢʫʣʴʪʝʪʠ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɻʥʘʪʶʢʘ, ʋʤʘʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʇʘʚʣʘ ʊʠʯʠʥʠ, 

ɼʨʦʛʦʙʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ɾʠʪʦʤʠʨʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ. ɿʘʛʘʣʦʤ ʧʨʦʪʷʛʦʤ ʫʩʽʭ ʝʪʘʧʽʚ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 423 ʟʜʦʙʫʚʘʯʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ç014.09. Cʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ)è. 

ʋ ʧʨʦʮʝʩʽ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʜʽʘʛʥʦʩʪʠʢʫ 

ʛʦʪʦʚʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ ʪʘ ʚʠʚʯʝʥʥʷ 

ʦʩʥʦʚ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʩʥʦʚʥʠʤʠ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʙʫʣʠ ʘʥʘʣʽʟ 

ʧʫʙʣʽʢʘʮʽʡ ʫ ʨʝʡʪʠʥʛʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʝʩʽʜʠ ʟʽ 

ʩʪʫʜʝʥʪʘʤʠ, ʤʝʪʦʜ ʘʥʢʝʪʫʚʘʥʥʷ.  

ʇʨʦʧʦʥʦʚʘʥʘ ʘʥʢʝʪʘ (ʜʦʜʘʪʦʢ ɼ) ʤʽʩʪʠʪʴ 15 ʟʘʧʠʪʘʥʴ. ʈʝʩʧʦʥʜʝʥʪʘʤʠ ʙʫʣʠ 

ʧʝʨʰʦʢʫʨʩʥʠʢʠ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ʆʙʩʷʛ ʚʠʙʽʨʢʠ ʩʪʘʥʦʚʠʚ 210 

ʦʩʽʙ. ɸʥʢʝʪʘ ʙʫʣʘ ʘʥʦʥʽʤʥʦ.ʁ 

ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ ʙʫʚ ʪʘʢʠʤ: 68,55 % 

ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɯʥʬʦʨʤʘʪʠʢʘè, 31,45 % ï ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

çʄʘʪʝʤʘʪʠʢʘè, çʌʽʟʠʢʘè. ʑʦʜʦ ʛʝʥʜʝʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʪʦ 57,1 % ʦʧʠʪʘʥʠʭ 

ʩʪʘʥʦʚʠʣʠ ʞʽʥʢʠ, ʘ 42,9 % ï ʯʦʣʦʚʽʢʠ. 

ʇʝʨʰʠʡ ʙʣʦʢ ʧʠʪʘʥʴ ʘʥʢʝʪʠ ʙʫʣʦ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʨʦʟʫʤʽʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨ. ɺʽʜʧʦʚʽʜʥʽ ʟʘʧʠʪʘʥʥʷ ʜʘʚʘʣʠ 

ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʦʙʠʨʘʪʠ ʢʽʣʴʢʘ ʟʘʩʦʙʽʚ. ʊʠʤ ʥʝ ʤʝʥʰ, ʚʠʷʚʠʣʦʩʷ, ʱʦ 

ʟʜʦʙʫʚʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʩʶʜʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ 
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ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ. ʊʘʢʠʡ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘ ʦʩʥʦʚʽ ʚʽʜʧʦʚʽʜʝʡ ʱʦʜʦ 

ʟʘʩʦʙʽʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ (ʨʠʩ. 5.2.1). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʩʪʫʜʝʥʪʽʚ (ʙʣʠʟʴʢʦ 90 %) ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʥʘ ʢʦʤʧôʁ ʪʝʨʽ ʘʙʦ ʩʤʘʨʪʬʦʥʽ, 

ʧʦʥʘʜ 77 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘʟʥʘʯʠʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Google ɼʠʩʢ, ʘ 20 % ï 

OneDrive. 

 

ʈʠʩ. 5.2.1 ʉʪʘʪʠʩʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʇʦʨʷʜ ʟ ʮʠʤ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʤʦʣʦʜʽ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʬʘʡʣʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʩʝʥʜʞʝʨʠ, ʘ ʥʝ ʭʤʘʨʥʽ ʩʭʦʚʠʱʘ (ʨʠʩ. 5.2.2). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʜʦʚʦʣ̔ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʻ ʟʚʠʯʥʽʩʪʴ  ̔ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʟʘʟʥʘʯʝʥʦʾ ʦʧʝʨʘʮʽʾ. 

 

ʈʠʩ. 5.2.2. ʉʪʘʪʠʩʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ 

ɼʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʩʪʫʜʝʥʪʠ ʚʩʝ ʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧôʁ ʪʝʨ 

(91,4 %). ʉʝʨʝʜ ʥʠʭ ʧʦʥʘʜ ʧʦʣʦʚʠʥʘ ʦʧʠʪʘʥʠʭ ʟʘʟʥʘʯʠʣʠ, ʱʦ ʤʦʞʫʪʴ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ, ʘ 

ʙʣʠʟʴʢʦ 10 % ʨʦʙʣʷʪʴ ʮʝ ʩʠʩʪʝʤʘʪʠʯʥʦ. 

 

ʈʠʩ. 5.2.3. ʉʪʘʪʠʩʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ 

ʅʘ ʦʧʠʩʦʚʦʤʫ ʨʽʚʥʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʢʦʨʝʣʶʶʪʴ ʽʟ 

ʚʽʜʧʦʚʽʜʷʤʠ ʩʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʘ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʫ ʥʘʚʯʘʥʥʽ (ʨʠʩ. 5.2.4) 

 

ʈʠʩ. 5.2.4. ʉʪʘʪʠʩʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʆʧʠʪʫʚʘʥʥʷ ʟʘʩʚʽʜʯʠʣʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʽʜʧʦʚʽʜʽ ʙʣʠʟʴʢʦ 60 % ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ, ʷʢʽ 

ʽʥʦʜʽ ʘʙʦ ʯʘʩʪʦ ʟʘʙʫʚʘʶʪʴ ʩʚʦʾ ʧʘʨʦʣʽ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥ ʽ ʪʦʡ ʞʝ 

ʧʘʨʦʣʴ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ (ʨʠʩ. 5.2.5) 
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ʈʠʩ. 5.2.5. ʂʽʣʴʢʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʘʢʦʚʽ ʧʘʨʦʣʽ 

ʑʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʚʽʜʢʨʠʪʦʾ ʦʩʚʽʪʠ, ʪʦ ʣʠʰʝ ʪʨʦʭʠ ʙʽʣʴʰʝ 

ʪʨʝʪʠʥʠ ʨʝʩʧʦʥʜʝʥʪʽʚ ʯʫʣʠ ʧʨʦ ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ. ʉʝʨʝʜ ʥʠʭ ʣʠʰʝ 

ʙʣʠʟʴʢʦ 10 % ʧʨʦʭʦʜʠʣʠ ʢʫʨʩʠ ʥʘ ʟʘʟʥʘʯʝʥʠʭ ʧʣʘʪʬʦʨʤʘʭ. ʂʽʣʴʢʽʩʪʴ ʫʩʧʽʰʥʠʭ 

ʟʘʚʝʨʰʝʥʴ ʢʫʨʩʽʚ ʚʟʘʛʘʣʽ ʻ ʜʫʞʝ ʤʘʣʦʶ ï ʤʝʥʰ ʷʢ 3 % (ʨʠʩ. 5.2.6). 

 

ʈʠʩ. 5.2.6. ʂʽʣʴʢʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʜʦʩʚʽʜ ʥʘʚʯʘʥʥʷ ʚ MOOC  

ʗʢ ʥʘʩʣʽʜʦʢ, ʦʙʛʨʫʥʪʦʚʘʥʠʤ ʻ ʚʠʙʽʨ ʧʦʥʘʜ 80 % ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ, ʱʦ ʫ 

ʚʠʚʯʝʥʥʽ ʢʫʨʩʽʚ çɸʨʭʽʪʝʢʪʫʨʘ ʢʦʤʧôʁ ʪʝʨʘè, çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, 

çʇʨʦʛʨʘʤʫʚʘʥʥʷè ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʨʦʙʦʪʽ ʟ ʨʝʘʣʴʥʠʤʠ ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, 

ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʝʨʝʜʦʚʠʱʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʨʠʩ. 5.2.7). 
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ʈʠʩ. 5.2.7. ʉʪʘʚʣʝʥʥʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ çʚʽʨʪʫʘʣʽʟʦʚʘʥʠʭè ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ 

ʊʘʢʠʤ ʜʘʥʠʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʱʦʜʦ ʽʥʪʫʾʪʠʚʥʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪ ɹçʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾè, çʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘè (ʨʠʩ. 5.2.8-5.2.9). ʎʝ 

ʧʠʪʘʥʥʷ ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ 5-ʪʠ ʧʦʟʠʮʽʡʥʦʾ ʰʢʘʣʠ ʃʘʡʢʝʨʪʘ. ʋ ʥʽʡ 

ʟʥʘʯʝʥʥʷ ʦʜʠʥʠʮʽ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʥʽʡ ʥʝʟʛʦʜʽ ʟ ʪʚʝʨʜʞʝʥʥʷʤ, ʘ ʧô̫ ʪʴ ï ʧʦʚʥʦʤʫ 

ʧʦʛʦʜʞʝʥʥʶ. ʄʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ (ʙʘʣʠ 3, 

4, 5) ʚʚʘʞʘʶʪʴ, ʱʦ ʨʦʟʫʤʽʶʪʴ ʟʤʽʩʪ ʮʴʦʛʦ ʧʦʥʷʪʪ.̫  

 

ʈʠʩ. 5.2.8. ʉʘʤʦʦʮʽʥʶʚʘʥʥʷ ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪʪʷ çʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾè 

ʉʪʦʩʦʚʥʦ ʧʦʥʷʪʪʷ çʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘè ʨʝʩʧʦʥʜʝʥʪʠ ʪʘʢʦʞ ʟʘʩʚʽʜʯʠʣʠ 

ʡʦʛʦ ʽʥʪʫʾʪʠʚʥʝ ʨʦʟʫʤʽʥʥʷ.  
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ʈʠʩ. 5.2.9. ʉʘʤʦʦʮʽʥʶʚʘʥʥʷ ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪʪʷ çʚʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘè 

ʇʨʦʪʝ, ʟ ʦʛʣʷʜʫ ʥʘ ʚʽʢʦʚʠʡ ʩʢʣʘʜ ʩʪʫʜʝʥʪʽʚ, ʨʽʚʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʚʠʷʚʠʚʩʷ ʜʦʚʦʣʽ ʟʥʘʯʥʠʤ (ʙʣʠʟʴʢʦ 43 %) (ʨʠʩ. 5.2.10). 

 

ʈʠʩ. 5.2.10. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ, ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ 

ʟʥʘʯʥʠʡ ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʰʦʢʫʨʩʥʠʢʠ ʩʝʨʚʽʩʽʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʭʤʘʨ. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʪʘʢʠʡ ʩʪʘʥ ʤʘʻ ʥʘʩʣʽʜʢʦʤ ʽʥʪʫʾʪʠʚʥʝ ʨʦʟʫʤʽʥʥʷ ʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʝʡ  ̔ ʪʝʭʥʦʣʦʛʽʡ ʨʦʙʦʪʠ ʽʟ ʭʤʘʨʥʠʤʠ ʟʘʩʦʙʘʤʠ. ɺʦʜʥʦʯʘʩ ʨʽʚʝʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʭʤʘʨʥʠʭ ʟʘʩʦʙʽʚ (ʧʣʘʪʬʦʨʤ MOOC, ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ) ʜʝʤʦʥʩʪʨʫʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʛʦʪʦʚʥʽʩʪʴ 

ʩʫʯʘʩʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʦʙô̒ ʢʪʘ ʚʠʚʯʝʥʥʷ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʽʚ 

çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʪʘ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè.  

ʌʦʨʤʫʚʘʣʴʥʠʡ ʝʪʘʧ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʤʝʪʦʜʠʢʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-OS ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʢʫʨʩʽ çʆʧʝʨʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠè, ʜʝ ʥʘʚʯʘʣʦʩʷ 4 ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 54 ʦʩʦʙʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ ʚʦʥʠ ʚʠʚʯʘʣʠ ʢʫʨʩ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʩʝʤʝʩʪʨʽʚ. 

ɺʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ ʩʝʤʝʩʪʨʫ ʩʪʫʜʝʥʪʠ ʦʧʘʥʦʚʫʚʘʣʠ ʆʉ Windows. ʇʽʜ ʯʘʩ ʜʨʫʛʦʛʦ 

ʩʝʤʝʩʪʨʫ ʦʙôʻʢʪʦʤ ʚʠʚʯʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʙʫʣʘ ʆʉ Linux ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ 

ʘʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ. ɹʫʣʦ ʚʠʢʦʥʘʥʦ ʪʨʠ ʦʧʨʘʮʶʚʘʥʥʷ (ʟʨʽʟʠ) ʦʮʽʥʦʢ. ʋ ʧʝʨʰʦʤʫ 

ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʧʽʜʩʫʤʢʦʚʽ ʙʘʣʠ ʟʘ ʧʝʨʰʠʡ ʩʝʤʝʩʪʨ. ɼʨʫʛʠʡ ʟʨʽʟ ʤʽʩʪʠʚ ʦʮʽʥʢʠ 

ʧʨʦʤʽʞʥʦʛʦ ʽʩʧʠʪʫ ʟ ʢʫʨʩʫ çCisco. NDG Linux Essentialsè, ʘ ʪʨʝʪʽʡ ʬʦʨʤʫʚʘʚʩʷ ʥʘ 

ʦʩʥʦʚʽ ʚʠʧʫʩʢʥʦʛʦ ʽʩʧʠʪʫ ʚ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʜʦʪʨʠʤʘʥʦ ʚʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ: 

ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʦʙʦʭ ʩʝʤʝʩʪʨʽʚ ʧʨʦʚʦʜʠʚ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʚʠʢʣʘʜʘʯ, ʪʝʩʪʦʚʽ 

ʟʘʚʜʘʥʥʷ ʤʘʣʠ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʫ ʩʪʨʫʢʪʫʨʫ (ʤʽʩʪʠʣʠ ʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ). ɹʘʣʠ ʫʩʽʭ ʪʨʴʦʭ ʟʨʽʟʽʚ ʙʫʣʦ 

ʧʝʨʝʚʝʜʝʥʦ ʚ 100-ʙʘʣʴʥʫ ʰʢʘʣʫ (ʜʠʚ. ʜʦʜʘʪʦʢ ɽ).  

ʗʢ ʚʠʜʥʦ ʟ ʜʦʜʘʪʢʫ, ʪʘʙʣʠʮʷ ʙʘʣʽʚ ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʪʦʚʧʮʽ, ʷʢ ʥʦʤʝʨ (ID) 

ʩʪʫʜʝʥʪʘ ʪʘ ʥʘʟʚʠ ʢʦʞʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ (t1-t3). ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʩʝʨʝʜʦʚʠʱʽ R-Studio. ɼʣʷ ʚʠʙʦʨʫ 

ʤʝʪʦʜʫ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʤʠ ʧʝʨʝʚʽʨʠʣʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ 

ʙʘʣʽʚ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʡ ʥʦʨʤʘʣʴʥʦʩʪʽ 

ʃʽʣʣʽʻʬʦʨʩʘ [395]. ʈʝʟʫʣʴʪʘʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʦʮʽʥʦʢ ʻ ʪʘʢʠʤʠ: 

¶ p-value1 = 0.088; 

¶ p-value2 = 0.539; 

¶ p-value3 = 0.093. 

ʊʦʙʪʦ ʚʩʽ ʨʦʟʧʦʜʽʣʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʦʨʤʘʣʴʥʠʤʠ. ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʛʨʫʧʘʭ ʩʪʫʜʝʥʪʽʚ ʟ̔ ʜʦʪʨʠʤʘʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ 

ʚʠʤʦʛ, ʪʦ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʠʙʽʨʢʠ ʟʘʣʝʞʥʠʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʦʜʦʤ ʜʣʷ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʚʠʙʽʨʢʘʤʠ ʻ 
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ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ (Anova ï ʘʥʛʣ. analysis of variance) ʜʣʷ ʧʦʚʪʦʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ [385]. ʉʬʦʨʤʫʣʶʻʤʦ ʥʫʣʴʦʚʫ (ʅ0) ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʫ (ʅ1) ʛʽʧʦʪʝʟʠ 

ʜʣʷ ʦʙʨʘʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ: 

¶ H0 ï ʥʘ ʢʦʞʥʦʤʫ ʟ ʝʪʘʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʽʩʥʫʻ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʥʷʭ ʙʘʣʽʚ ʟʜʦʙʫʚʘʯʽʚ. 

¶ H1 ï ʽʩʥʫʻ ʽʩʪʦʪʥʘ ʨʽʟʥʠʮʷ ʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʥʷʭ ʦʮʽʥʦʢ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽ ʁpwr.anova.test, ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ 

ʜʣʷ ʪʘʢʠʭ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ: 

¶ ʨʦʟʤʽʨ ʝʬʝʢʪʫ (f) ï ʨʽʟʥʠʮʷ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʙʘʣʽʚ ʫ ʛʨʫʧʘʭ; ʙʫʣʦ 

ʧʨʠʡʥʷʪʦ f=0,5; 

¶ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ Ŭ ï ʮʝ ʡʤʦʚʽʨʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʦʤʠʣʢʠ ʧʝʨʰʦʛʦ ʨʦʜʫ, 

ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʝ ʟʥʘʯʝʥʥʷ Ŭ=0,05; 

¶ ʧʦʪʫʞʥʽʩʪʴ (p) ï ʮʝ ʡ ʤ̔ʦʚʽʨʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʦʤʠʣʢʠ ʧʝʨʰʦʛʦ ʨʦʜʫ. 

ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʟʥʘʯʝʥʥʷ p=0,80. 

ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ n=14 ̒  ʤʝʥʰʠʤ ʟʘ ʢʽʣʴʢʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ (54), ʱʦ ʙʨʘʣʠ 

ʫʯʘʩʪʴ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ summary(aov(Rating~Stage 

+Error(Student/Stage))) ʜʣʷ ʢʽʣʴʢʦʩʪʽ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ df=2 ʦʪʨʠʤʘʥʦ ʪʘʢʽ 

ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ.  

¶ SumSq=2924 ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ (ʟʘʛʘʣʴʥʘ ʚʘʨʽʘʮʽʷ ʤʽʞ ʛʨʫʧʦʚʠʤʠ ʩʝʨʝʜʥʽʤʠ 

ʽ ʟʘʛʘʣʴʥʠʤ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʙʘʣʽʚ); 

¶ F=32.17 ï ʪʝʩʪʦʚʘ ʩʪʘʪʠʩʪʠʢʘ F-ʪʝʩʪʫ; 

¶ p-value=1.2Ĭ10-11 ï ʮʝ ʟʥʘʯʝʥʥʷ p ʜʣʷ F-ʩʪʘʪʠʩʪʠʢʠ, ʷʢʝ ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ 

ʡʤʦʚʽʨʥʦ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʝ ʟʥʘʯʝʥʥʷ F ʤʘʣʦ ʙ ʤʽʩʮʝ, ʷʢʙʠ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ 

ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʮʽ ʩʝʨʝʜ ʩʝʨʝʜʥʽʭ ʢʚʘʜʨʘʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʙʫʣʘ ʚʽʨʥʦʶ. 

ʊʦʙʪʦ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʛʽʧʦʪʝʟʫ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʦʮʽʥʢʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟʜʦʙʫʚʘʯʘʤʠ ʥʘ 

ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʤʫ ʪʘ ʬʦʨʤʫʚʘʣʴʥʦʤʫ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. ʌʘʢʪʦʨʦʤ, ʷʢʠʡ 

ʩʧʨʠʯʠʥʠʚ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʻ ʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ CL-OS, ʱʦ ʨʝʘʣʽʟʫʻ ʦʩʥʦʚʥʽ 

ʧʦʣʦʞʝʥʥʷ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ.  
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ɿʛʨʫʧʫʚʘʚʰʠ ʙʘʣʠ ʩʪʫʜʝʥʪʽʚ ʟʘ ʰʢʘʣʦʶ ECTS (ʜʠʚ. ʨʠʩ. 5.2.1), ʢʦʥʩʪʘʪʫʻʤʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʩʦʢʠʭ ʙʘʣʽʚ, ʦʪʨʠʤʘʥʠʭ ʫ 2-ʤʫ ʪʘ 3-ʤʫ ʟʨʽʟʘʭ. 

 

ʈʠʩ. 5.2.1. ʈʦʟʧʦʜʽʣ ʦʮʽʥʦʢ ʢʦʞʥʦʛʦ ʟʨʽʟʫ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ, ʤʽʞ ʷʢʠʤʠ ʩʘʤʝ ʟʨʽʟʘʤʠ ʽʩʥʫʶʪʴ ʟʘʟʥʘʯʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ post-hoc ʘʥʘʣʽʟ ʟʘ ʤʝʪʦʜʦʤ ʊʴʶʢʽ ʜʣʷ ʧʦʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ (Tukeyôs 

Honestly Significant Difference (Tukeyôs HSD)). ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʪʝʩʪʫ ʪʘʢʽ:  

¶ p-value2-1=0.27; 

¶ p-value 3-1=1.36Ĭ10
-6; 

¶ p-value 3-2=4.75Ĭ10
-4. 

ʊʦʙʪʦ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʤʽʞ ʦʮʽʥʢʘʤʠ 1-ʛʦ ʪʘ 3-ʛʦ ʝʪʘʧʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʽʩʥʫʶʪʴ ʟʥʘʯʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʑʦʜʦ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ 

ʝʪʘʧʽʚ, ʪʦ, ʤʦʞʣʠʚʦ, ʧʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʻ ʥʦʚʠʟʥʘ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʆʜʥʘʢ ʙʽʣʴʰʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʨʘʥʽʰʝ ʥʝ ʧʨʘʮʶʚʘʣʠ ʟ ʽʥʪʝʨʬʝʡʩʦʤ 

ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ Linux. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʦʩʪʘʥʥʴʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʜʘʪʢʦʚʝ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʣʦ ʦʧʠʪʘʥʦ ʩʪʫʜʝʥʪʽʚ ʩʪʦʩʦʚʥʦ ʥʘʷʚʥʦʩʪʽ ʚ ʥʠʭ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ Linux. ɼʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʘʥʘʣʽʟʫ ʙʫʣʘ ʩʪʘʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ.  

ɼʣ̫ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ̫ʢ ʤʝʪʦʜ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʮʠʭ ʬʘʢʪʦʨʽʚ 

ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʠʩʪʦʨʦʥʥʽʡ ʟʤʽʰʘʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ [356]. ʄʠ ʨʦʟʛʣʷʜʘʣʠ 

ʜʚʘ ʤʽʞʛʨʫʧʦʚʽ ʬʘʢʪʦʨʠ (ʩʪʘʪʴ ʪʘ ʜʦʩʚʽʜ) ʽ ʦʜʠʥ ʚʥʫʪʨʽʰʥʴʦ-ʛʨʫʧʦʚʠʡ ʬʘʢʪʦʨ, ʱʦ 
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ʚʠʟʥʘʯʘʻ ʚʽʜʤʽʥʥʦʩʪ ̔ʤʽʞ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʽʟʘʤʠ. ʈʦʟʰʠʨʝʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʪʫʧʥʠʡ ʫ ʜʦʜʘʪʢʫ ɽ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʤʽʩʪʷʪʴ ʪʘʢʽ ʟʤʽʥʥʽ: 

¶ ʦʮʽʥʢʘ ʘʢʘʜʝʤʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ (ʟʘʣʝʞʥʘ ʟʤʽʥʥʘ), ʷʢ ʙʘʣ, ʱʦ ʦʪʨʠʤʘʥʠʡ ʧʽʜ 

ʯʘʩ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ (ʤʦʤʝʥʪʠ ʯʘʩʫ t2 ʪʘ t3); 

¶ ʜʚʘ ʤʽʞ-ʛʨʫʧʦʚʽ ʬʘʢʪʦʨʠ: ʩʪʘʪʴ ʪʘ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʉ 

Linux; 

¶ ʚʥʫʪʨʽʰʥʴʦ-ʛʨʫʧʦʚʠʡ ʬʘʢʪʦʨ, ʯʘʩ, ʷʢʠʡ ʤʘʻ ʜʚʽ ʪʦʯʢʠ ʯʘʩʫ: t2 ʽ t3; 

¶ ɹʘʣ ʩʘʤʦʮʽʥʶʚʘʥʥʷ ʟ ʘʥʢʝʪʠ çɺʽʜʛʫʢ ʧʨʦ ʢʫʨʩè. ʅʘʟʚʠ ʮʠʭ ʟʤʽʥʥʠʭ 

ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʣʽʪʝʨ çS_è ʽ çA_è. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʮʝ ʙʫʜʝ ʦʧʠʩʘʥʦ ʟʛʦʜʦʤ. 

ʆʪʨʠʤʘʥʫ ʦʧʠʩʦʚʫ ʩʪʘʪʠʩʪʠʢʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.2.1. 

ʊʘʙʣʠʮʷ 5.2.1. ʉʪʘʪʠʩʪʠʩʪʠʯʥʽ ʜʘʥʽ ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ  

ʚ ʢʫʨʩʽ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè 

ʅʦʤʝʨ 

ʛʨʫʧʠ 

ʇʦʧʝʨʝʜʥʽʡ 

ʜʦʩʚʽʜ 
ʉʪʘʪʴ ɿʨʽʟ 

ʂʽʣʴʢʽʩʪʴ 

ʩʪʫʜʝʥʪʽʚ 
ʉʝʨʝʜʥʻ 

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 

1 ʥ ̔ ʞʽʥʦʯʘ 2 17 77.90 12.90 

2 ʥ ̔ ʞʽʥʦʯʘ 3 17 84.00 10.30 

3 ʪʘʢ ʞʽʥʦʯʘ 2 10 76.40 11.00 

4 ʪʘʢ ʞʽʥʦʯʘ 3 10 83.70 7.040 

5 ʥ ̔ ʯʦʣʦʚʽʯʘ 2 15 71.90 13.80 

6 ʥ ̔ ʯʦʣʦʚʽʯʘ 3 15 83.50 10.70 

7 ʪʘʢ ʯʦʣʦʚʽʯʘ 2 12 81.80 8.01 

8 ʪʘʢ ʯʦʣʦʚʽʯʘ 3 12 83.60 7.06 

ʋ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʙʫʣʘ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ. 40 % 

ʩʪʫʜʝʥʪʽʚ ʤʘʣʠ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ Linux, ʫ ʪʦʤʫ ʯʠʩʣʽ 44 % 

ʯʦʣʦʚʽʢʽʚ ʽ 37 % ʞʽʥʦʢ. ɸʥʘʣʽʟ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʜʨʫʛʦʛʦ ʟʨʽʟʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʦʩʚʽʜ 

ʩʪʫʜʝʥʪʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʾʭʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. ʅʘ ʪʨʝʪʴʦʤʫ 

ʟʨʽʟʽ ʤʘʡʞʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʧʣʠʚ ʜʦʩʚʽʜʫ ʥʘ ʙʘʣʠ ʷʢ ʭʣʦʧʮʽʚ, ʪʘʢ ʽ ʜʽʚʯʘʪ. 

ʆʜʥʘʢ ʮʝ ʪʚʝʨʜʞʝʥʥʷ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʤʽʰʘʥʠʡ ʤʝʪʦʜ ANOVA, ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʚʽʨʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥ̔ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ, ʨʽʚʥʽʩʪʴ ʜʠʩʧʝʨʩʽʡ ̔ 

ʩʬʝʨʠʯʥʽʩʪʴ. 

ɿʘʣʝʞʥʘ ʟʤʽʥʥʘ (ʙʘʣʠ ʩʪʫʜʝʥʪʽʚ) ʤʘʻ ʙʫʪʠ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽ ʁshapiro_test, ɦʦ ʦʙʯʠʩʣʶʻ ʜʘʥʽ ʢʨʠʪʝʨʽ ʁʐʘʧʽʨʦ ï 
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ɺʽʣʢʘ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʡʞʝ ʚʩʽ ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʟʧʦʜʽʣʫ (ʢʨʽʤ ʨʷʜʢʽʚ 2 ʪʘ 3 ʧʦʧʝʨʝʜʥʴʦʾ ʪʘʙʣʠʮʽ). 

ʆʩʢʽʣʴʢʠ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ ʧʝʨʝʚʠʱʫʻ 50 ʩʪʫʜʝʥʪʽʚ, ʢʨʠʪʝʨʽʡ ʐʘʧʽʨʦ ï ɺʽʣʢʘ 

ʤʦʞʝ ʙʫʪʠ ʯʫʪʣʠʚʠʤ ʥʘʚʽʪʴ ʜʦ ʥʝʟʥʘʯʥʠʭ ʚʽʜʭʠʣʝʥʴ. ʊʦʤʫ ʥʦʨʤʘʣʴʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʛʨʘʬʽʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ggqqplot (ʜʠʚ. 

ʨʠʩ. 5.2.2). 

 

  

ʈʠʩ. 5.2.2. ɻʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʧʝʨʝʚʽʨʢʠ ʥʦʨʤʘʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ 

ʦʮʽʥʦʢ ʟʜʦʙʫʚʘʯʽʚ 

ɯʥʰʦʶ ʚʠʤʦʛʦʶ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʰʘʥʦʛʦ ʘʥʘʣʽʟʫ Anova ʻ ʦʜʥʦʨʽʜʥʽʩʪʴ 

ʜʠʩʧʝʨʩʽʡ. ɼʠʩʧʝʨʩʽʷ ʙʘʣʽʚ ʤʘ ̒ʙʫʪʠ ʨʽʚʥʦʶ ʜʣʷ ʤʽʞ-ʛʨʫʧʦʚʠʭ ʬʘʢʪʦʨʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʨʠʪʝʨʽʡ ʃʝʚʝʥʝ ʪʘ ʚʽʜʧʦʚʽʜʥʫ ʡʦʤʫ ʬʫʥʢʮʽʶ levene_test(), ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ɦ ʦ ʚʠʤʦʛʘ ʦʜʥʦʨʽʜʥʦʩʪʽ ʜʠʩʧʝʨʩʽʡ ʪʘʢʦʞ ʚʠʢʦʥʫʻʪʴʩʷ. ʑʝ ʦʜʥʽʻʶ 

ʚʠʤʦʛʦ  ʁ̒ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʩʬʝʨʠʯʥʽʩʪʴ, ʷʢʝ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʫʥʢʮʽʾ anova_test() R. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʩʪʫʧʥʠʡ ʬʨʘʛʤʝʥʪ ʢʦʜʫ R, ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 

ʪʨʠʩʪʦʨʦʥʥʶ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʤʽʞʛʨʫʧʦʚʠʤʠ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

res.aov <- anova_test( 

  data = achievement, dv = score, wid = id, 

  within = time, between = c(gender, experience)) 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 5.2.2. 
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ʊʘʙʣʠʮʷ 5.2.2. ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʩʪʘʪʽ, ʜʦʩʚʽʜʫ ʪʘ ʥʦʤʝʨʘ ʟʨʽʟʫ ʦʮʽʥʦʢ 

ʫ ʢʫʨʩʽ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè 

ɻʨʫʧʘ ʌʘʢʪʦʨ ʉʪʫʧʝʥʽ ʩʚʦʙʦʜʠ F p 

1 ʉʪʘʪʴ 50 0.011 9.17e-01 

2 ɼʦʩʚʽʜ 50 0.545 4.64e-01 

3 ɿʨʽʟ 50 43.009 2.95e-08 

4 ʉʪʘʪʴ:ʜʦʩʚʽʜ 50 1.120 2.95e-01 

5 ʉʪʘʪʴ:ʟʨʽʟ 50 0.001 9.74e-01 

6 ɼʦʩʚʽʜ:ʯʘʩ 50 4.463 4.00e-02 

7 ʉʪʘʪʴ:ʜʦʩʚʽʜ:ʯʘʩ 50 7.254 1.00e-02 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʽʩʥʫʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʘ ʪʨʠʩʪʦʨʦʥʥʷ ʚʟʘʻʤʦʜʽʷ ʤʽʞ 

ʩʪʘʪʪʶ, ʜʦʩʚʽʜʦʤ ʽ ʙʘʣʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʩʪʫʜʝʥʪʘʤʠ ʧʽʜ ʯʘʩ ʧʦʚʪʦʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ (p=0.01). ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʨʽʚʥʽ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ ʻ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ, ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʪʘʢʽ ʜʦʜʘʪʢʦʚʽ ʪʝʩʪʠ: 

1. ʊʝʩʪ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʯʘʩʫ. ʎʝʡ ʪʝʩʪ ʥʝ ʚʠʷʚʠʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʾʟʥʘʯʫʱʦʩʪʽ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʩʪʘʪʽ ʪʘ ʜʦʩʚʽʜʫ. ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʪʝʩʪ ʥʝ 

ʤʘʚ ʧʨʘʚʠʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

2. ʊʝʩʪ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʧʣʠʚʫ ʜʦʩʚʽʜʫ ʥʘ ʙʘʣʠ 

ʩʪʫʜʝʥʪʽʚ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʩʪʘʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʾ anova_test(dv = score, wid = 

id, between = experience) ʜʦʚʝʣʠ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ 

ʜʦʩʚʽʜʦʤ ʽ ʥʘʚʯʘʣʴʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʩʪʫʜʝʥʪʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʜʠʚ. ʪʘʙʣ. 5.2.3). 

ʊʘʙʣʠʮʷ 5.2.3. ɿʚô̫ ʟʦʢ ʤʽʞ ʜʦʩʚʽʜʦʤ ʪʘ ʦʪʨʠʤʘʥʠʤʠ ʙʘʣʘʤʠ 

ɻʨʫʧʘ ʉʪʘʪʴ ɿʨʽʟ ʌʘʢʪʦʨ ʉʪʫʧʝʥʽ ʩʚʦʙʦʜʠ F p 

1 ʞʽʥʦʯʘ 2 ʜʦʩʚʽʜ 25 0.092 0.764 

2 ʯʦʣʦʚʽʯʘ 2 ʜʦʩʚʽʜ 25 4.82 0.038 

3 ʞʽʥʦʯʘ 3 ʜʦʩʚʽʜ 25 0.007 0.936 

4 ʯʦʣʦʚʽʯʘ 3 ʜʦʩʚʽʜ 25 0.001 0.974 
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ʆʩʪʘʥʥʽʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ ʧʽʜʪʚʝʨʜʠʪʠ ʧʦʧʘʨʥʠʤʠ ʧʦʨʽʚʥʷʥʥʷʤʠ. ɼʣʷ ʮʴʦʛʦ 

ʜʘʥʽ ʙʫʣʦ ʟʛʨʫʧʦʚʘʥʦ ʟʘ ʯʘʩʦʤ ʽ ʩʪʘʪʪʶ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʢʦʨʠʛʫʚʘʥʥʷ 

ɹʦʥʬʝʨʨʦʥʽ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʨʽʚʥʷʤʠ ʜʦʩʚʽʜʫ (ʥʘʷʚʥʠʡ, 

ʚʽʜʩʫʪʥʽʡ). ʌʫʥʢʮʽʷ pairwise_t_test(score ~ experience, p.adjust.method = 

"bonferroni") ʧʦʚʝʨʥʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʘʯʝʥʥʷ p=0,0376, ɦʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʚʧʣʠʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʉ Linux ʫ ʩʪʫʜʝʥʪʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ 

ʧʽʜ ʯʘʩ ʜʨʫʛʦʛʦ ʟʨʽʟʫ ʦʮʽʥʦʢ. ɺʠʢʣʠʢ ʬʫʥʢʮʽʾ ʥʝ ʚʠʷʚʠʚ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ 

ʛʨʫʧʘʤʠ ʩʪʫʜʝʥʪʦʢ ʟ̔ ʜʦʩʚʽʜʦʤ ʽ ʙʝʟ ʜʦʩʚʽʜʫ ʜʣʷ ʦʙʦʭ ʟʨʽʟʽʚ (p2 = 0,764 ʪʘ p3 = 

0,974 ʚʽʜʧʦʚʽʜʥʦ).  

ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʢʽʚ ʙʘʣʽʚ 

ʘʢʘʜʝʤʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ (score) ʟʘ ʩʪʘʪʪʶ (gender), ɦʦ ʚʨʘʭʦʚʫʶʪʴ ʬʘʢʪʦʨʠ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ ʟʜʦʙʫʚʘʯʽʚ (experience) ʪʘ ʥʦʤʝʨʘ ʟʨʽʟʫ (t2, t3) 

(ʜʠʚ. ʨʠʩ. 5.2.3). 

 

ʈʠʩ. 5.2.3. çʂʦʨʦʙʢʦʚʽè ʜʽʘʛʨʘʤʠ ʟʚʝʜʝʥʦʾ ʩʪʘʪʠʩʪʠʢʠ 

ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʢʫʨʩʽ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʠʭ ʜʽʘʛʨʘʤ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʜʦʜʘʪʢʦʚʽ ʚʠʩʥʦʚʢʠ: 

¶ ʄʝʜʽʘʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʙʘʣʽʚ ʩʪʫʜʝʥʪʽʚ ʚʽʜ 2 ʜʦ 3 ʟʨʽʟʫ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʯʦʤʫ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʛʨʫʧ ʩʪʫʜʝʥʪʽʚ 

(ʯʦʣʦʚʽʢʠ, ʞʽʥʢʠ, ʟ ʜʦʩʚʽʜʦʤ ʘʙʦ ʙʝʟ). 

¶ ɼʦʩʚʽʜ ʩʪʫʜʝʥʪʦʢ ʥʘ 2-ʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʤʘ ̒ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ ʾʭ 
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ʘʢʘʜʝʤʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ ʜʨʫʛʦʛʦ ʟʨʽʟʫ. 

¶ ʈʫʭ çʢʦʨʦʙʦʢè ʧʦ ʦʩʽ ʦʨʜʠʥʘʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʤʽʞ ʟʨʽʟʘʤʠ 

ʢʽʣʴʢʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. 

¶ ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚʠʢʠʜʠ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ ʚʢʘʟʫʚʘʣʠ ʥʘ 

ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʤʘʣʠ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʟ ʢʫʨʩʫ. 

ʇʨʦʜʦʚʞʫʶʯʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʦ ʦʧʨʘʮʴʦʚʘʥʦ ʟʘʧʠʪʘʥʥʷ ʟ ʘʥʢʝʪʠ 

çɿʚʦʨʦʪʥʠʡ ʚʽʜʛʫʢ ʥʘʧʨʠʢʽʥʮʽ ʢʫʨʩʫè. ɺʦʥʘ ʻ ʪʨʘʜʠʮʽʡʥʠʤ ʩʢʣʘʜʥʠʢʦʤ ʫʩʽʭ 

ʢʫʨʩʽʚ ʤʝʨʝʞʥʦʾ ʘʢʘʜʝʤʽʾ Cisco. ɼʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʜʦʣʫʯʝʥʦ ʪʘʢʽ ʟʘʧʠʪʘʥʥʷ ʘʥʢʝʪʠ: 

1. ʆʮʽʥʽʪʴ ʩʚʽʡ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʥʷ ʪʘʢʠʤʠ ʘʩʧʝʢʪʘʤʠ ʢʫʨʩʫ: 

¶ ʦʥʣʘʡʥʦʚʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ; 

¶ ʣʘʙʦʨʘʪʦʨʥʽ ʚʧʨʘʚʠ; 

¶ ʜʦʩʪʫʧ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ; 

¶ ʟʘʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ (ʪʝʩʪʠ, ʟʘʚʜʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʧʽʜʩʫʪʢʦʚʠʡ 

ʽʩʧʠʪ); 

2. ʆʮʽʥʽʪʴ, ʥʘʩʢʽʣʴʢʠ ʚʠ ʚʧʝʚʥʝʥʽ ʫ ʩʚʦʾʭ ʟʜʘʪʥʦʩʪʷʭ: 

¶ ʨʦʟʫʤʽʥʥʷ ʢʦʥʮʝʧʮʽʾ ʚʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (Open Source); 

¶ ʧʦʷʩʥʝʥʥʷ ʟʥʘʯʝʥʥʷ ʆʉ Linux; 

¶ ʥʘʚʝʜʝʥʥʷ ʧʨʠʢʣʘʜʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʆʉ Linux ʚ ʦʩʚʽʪʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ (CLI) ʆʉ Linux. 

ɺʽʜʧʦʚʽʜʽ ʥʘ ʟʘʟʥʘʯʝʥʽ ʧʠʪʘʥʥʷ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʧʨʠʥʮʠʧʦʤ ʰʢʘʣʠ ʃʘʡʢʝʨʪʘ. 

ɺ̔ ʜʧʦʚʽʜʽ ʩʪʫʜʝʥʪʽʚ ʙʫʣʦ ʧʝʨʝʪʚʦʨʝʥʦ ʚ 5-ʙʘʣʴʥʫ ʰʢʘʣʫ (ʚʽʜ 0 ʙʘʣʽʚ ï ʜʫʞʝ 

ʥʝʟʘʜʦʚʦʣʝʥʠʡ (ʟʦʚʩʽʤ ʥʝ ʚʧʝʚʥʝʥʠʡ) ʜʦ 4 ʙʘʣʽʚ ï ʜʫʞʝ ʟʘʜʦʚʦʣʝʥʠʡ (ʧʦʚʥʽʩʪʶ 

ʚʧʝʚʥʝʥʠʡ). ʆʮʽʥʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽʡ ʰʢʘʣʽ ʜʘʥʠʭ (ʜʠʚ. ɼʦʜʘʪʦʢ ɭ). ɺʽʜʧʦʚʽʜʥʘ 

ʪʘʙʣʠʮʷ ʤʽʩʪʠʪʴ ʩʪʦʚʧʮʽ çɿʘʜʦʚʦʣʝʥʥʷ, ʦʥʣʘʡʥ-ʤʘʪʝʨʽʘʣʠè, çɿʘʜʦʚʦʣʝʥʥʷ, ʣʘʙ. 

ʨʦʙʦʪʠè, çɿʘʜʦʚʦʣʝʥʥʷ, ʜʦʩʪʫʧ ʜʦ ɺʄè, çɿʘʜʦʚʦʣʝʥʥʷ, ʟʘʚʜʘʥʥʷè, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʰʦʤʫ ʟʘʧʠʪʘʥʥ ʁ(ʧʨʦ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪ)̔, ʘ ʪʘʢʦʞ ʩʪʦʚʧʮʽ 

çʈʦʟʫʤʽʥʥʷ, ʢʦʥʮʝʧʮʽʾ Open Sourceè, çʈʦʟʫʤʽʥʥʷ, ʟʥʘʯʝʥʥʷ Linuxè, çɿʜʘʪʥʽʩʪʴ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ CLIè, çʈʦʟʫʤʽʥʥʷ, Linux ʫ ʦʩʚʽʪʽè, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʜʨʫʛʦʤʫ 

ʟʘʧʠʪʘʥʥ ʁ(ʧʨʦ ʟʜʘʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ). 
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ɿʘʟʥʘʯʝʥʽ ʟʘʧʠʪʘʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚʦʥʠ ʚʘʞʣʠʚʽ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʩʪʘʚʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʟʤʽʩʪʫ, ʤʝʪʦʜʽʚ  ̔ ʟʘʩʦʙʽʚ ʢʫʨʩʫ. ɺʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ (ʢʦʨʝʣʷʮʽʶ) ʤʽʞ ʩʘʤʦʦʮʽʥʢʦʶ ʪʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʫʨʩʫ.  

ɼʣʷ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʢʦʨʝʣʷʮʽʾ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʧʝʨʝʚʽʨʢʫ ʪʦʛʦ, ʯʠ ʨʦʟʧʦʜʽʣ 

ʙʘʣʽʚ ʢʦʞʥʦʛʦ ʟʘʧʠʪʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ. ɺʠʢʣʠʢ ʬʫʥʢʮʽʾ 

shapiro.test ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚʩʽ ʟʥʘʯʝʥʥʷ p ̒ ʤʝʥʰʽ ʟʘ 0,05. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʨʦʟʧʦʜʽʣʠ 

ʥʝ ʻ ʥʦʨʤʘʣʴʥʠʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʩʣʽʜ ʦʙʯʠʩʣʶʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ 

ʉʧʽʨʤʝʥʘ, ʱʦ ʻ ʧʦʢʘʟʥʠʢʦʤ ʩʪʫʧʝʥʷ ʤʦʥʦʪʦʥʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʧʘʨʥʠʤʠ ʜʘʥʠʤʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʠʟʥʘʯʘʻ, ʯʠ ʚʧʣʠʚʘʻ ʢʽʣʴʢʽʩʥʠʡ ʬʘʢʪʦʨ (ʙʘʣʠ ʩʪʫʜʝʥʪʽʚ ʪʨʝʪʴʦʛʦ 

ʟʨʽʟʫ) ʥʘ ʢʽʣʴʢʽʩʥʫ ʚʽʜʧʦʚʽʜʴ (ʟʤʽʥʥʽ S_ ʪʘ A_ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚʥʶ ʟʘʜʦʚʦʣʝʥʥʷ ʪʘ 

ʟʜʘʪʥʦʩʪʝʡ). ʄʠ ʽʥʪʝʨʧʨʝʪʫʚʘʣʠ ʦʪʨʠʤʘʥʽ ʘʙʩʦʣʶʪʥ ̔ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʉʧʽʨʤʝʥʘ ʟʘ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʰʢʘʣʦʶ ʏʝʜʜʦʢʘ [407]: 

¶ 0 ï 0,19 ï ʟʚô̫ ʟʦʢ ʜʫʞʝ ʩʣʘʙʢʠʡ; 

¶ 0,2 ï 0,39 ï ʟʚô̫ ʟʦʢ ʩʣʘʙʢʠʡ; 

¶ 0,40 ï 0,59 ï ʟʚô̫ ʟʦʢ ʧʦʤʽʨʥʠʡ; 

¶ 0,60 ï 0,79 ï ʟʚô̫ ʟʦʢ ʩʠʣʴʥʠʡ; 

¶ 0,80 ï 1,0 ï ʟʚô̫ ʟʦʢ ʜʫʞʝ ʩʠʣʴʥʠʡ. 

ʁʦʛʦ ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʧʨʷʤʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ ʬʘʢʪʦʨʦʤ  ̔

ʨʝʟʫʣʴʪʘʪʦʤ. ɺʽʜô̒ ʤʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʚʦʨʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ. ʊʘʙʣʠʮʽ 

5.2.3 ʪʘ 5.2.4 ʤʽʩʪʷʪʴ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢʠ çcorrplotè ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʨʝʣʷʮʽʾ. 

ʊʘʙʣʠʮʷ 5.2.3. ʂʦʝʬʽʮʽʻʥʪʠ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ 

ʜʣʷ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ 

S_ʦʥʣʘʡʥ-ʤʘʪʝʨʽʘʣʠ S_ʣʘʙʦʨʘʪʦʨʥʽ S_ʜʦʩʪʫʧ ʜʦ ɺʄ S_ʟʘʚʜʘʥʥʷ 

0.54 0.50 0.61 0.41 

A_OpenSource A_ʟʥʘʯʝʥʥʷ 

Linux  

A_ʚʠʢʦʨʠʩʪʘʥʥʷ 

CLI  

A_Linux_ʦʩʚʽʪʘ 

0.37 0.61 0.46 0.23 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 5.2.3, ʚʠʷʚʣʝʥʦ ʩʠʣʴʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʦʮʽʥʢʘʤʠ ʩʪʫʜʝʥʪʽʚ 

ʪʘ ʾʭ ʟʘʜʦʚʦʣʝʥʽʩʪʶ ʜʦʩʪʫʧʦʤ ʜʦ ʦʙʦʭ ʪʠʧʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ (Sandbox ʽ Apache 
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Cloudstack). ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʘʜʦʚʦʣʝʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʧʦʤʽʨʥʦʤʫ ʟʚô̫ ʟʢʫ. ʄʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʽʩʥʫʻ ʩʠʣʴʥʘ 

ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʨʦʟʫʤʽʥʥʷʤ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠʥʮʠʧʽʚ ʆʉ Linux ʽ ʦʪʨʠʤʘʥʠʤʠ ʥʠʤʠ 

ʙʘʣʘʤʠ ʪʨʝʪʴʦʛʦ ʟʨʽʟʫ. ʅʘ ʞʘʣʴ, ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʪʠʤʠ ʞ ʙʘʣʘʤʠ ʪʘ ʨʦʟʫʤʽʥʥʷʤ 

ʩʪʫʜʝʥʪʘʤʠ ʽʜʝʦʣʦʛʽʾ Open-Source ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ Linux ʫ ʛʘʣʫʟʽ 

ʚʠʷʚʠʣʘʩʷ ʩʣʘʙʢʦʶ. 

ɻʨʘʬʽʯʥʝ ʧʦʜʘʥʥʷ ʚʩʽʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ ʧʦʜʘʥʦ ʥʘ 

ʨʠʩ. 5.2.4. 

 

ʈʠʩ. 5.2.4. ɼʽʘʛʨʘʤʘ ʢʦʨʝʣʷʮʽʡʥʠʭ ʧʘʨ 

ʚʽʜʛʫʢʫ ʧʨʦ ʢʫʨʩ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè 

ɸʥʘʣʽʟʫʶʯʠ ʦʩʪʘʥʥʽʡ ʨʠʩʫʥʦʢ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʱʝ ʢʽʣʴʢʘ ʚʠʩʥʦʚʢʽʚ: 

1. ʋ ʮʽʡ ʘʥʢʝʪʽ ʚʽʜʩʫʪʥʽ ʥʝʛʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ. ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʜʣʷ ʚʩʽʭ ʧʠʪʘʥʴ ʽʩʥʫʻ ʧʦʟʠʪʠʚʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʚʽʜʧʦʚʽʜʷʤʠ ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʦʮʽʥʢʘʤʠ ʪʨʝʪʴʦʛʦ ʟʨʽʟʫ. 

2. ʅʘʡʙʽʣʴʰʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚô̫ ʟʦʢ ʽʩʥʫʻ ʤʽʞ ʧʠʪʘʥʥʷʤʠ ʟʘʜʦʚʦʣʝʥʦʩʪʽ 

ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʨʦʙʦʪʘʤʠ ʪʘ ʚʤʽʥʥʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ CLI. 

3. ɿʘʜʦʚʦʣʝʥʽʩʪʴ ʜʦʩʪʫʧʦʤ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʩʘʤʦʦʮʽʥʢʫ ʚʩʽʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ. ʄʦʞʥʘ ʧʝʨʝʜʙʘʯʘʪʠ, ʱʦ ʧʝʨʰʦʢʫʨʩʥʠʢʠ 

ʨʦʟʫʤʽʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ Linux ʽ ʟʨʫʯʥʽʩʪʴ ʨʦʙʦʪʠ 

ʟ ʮʽʻʶ ʆʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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4. ɺʽʜʩʫʪʥʽʩʪʴ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʟʘʜʦʚʦʣʝʥʽʩʪʶ ʦʮʽʥʶʚʘʥʥʷʤ ʪʘ ʦʥʣʘʡʥ-ʤʘʪʝʨʽʘʣʘʤʠ 

ʢʫʨʩʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʪʫʜʝʥʪʠ ʻ ʜʝʱʦ ʥʝʟʘʜʦʚʦʣʝʥʽ ʜʦʜʘʪʢʦʚʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ, ʟʦʢʨʝʤʘ ʫ ʬʦʨʤʽ ʝʩʝ. ʆʩʢʽʣʴʢʠ ʚʦʥʠ  ̒ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ, ʪʦ 

ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʦʛʦ ʦʙʩʷʛʫ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ 

ʢʫʨʩʫ.  

ʑʝ ʦʜʥʽʻʶ ʜʠʩʮʠʧʣʽʥʦʶ, ʫ ̫ ʢʽʡ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʘʚʪʦʨʩʴʢʫ ʤʝʪʦʜʠʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʥʘ ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ ʨʽʚʥʽ, ̒ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè. ɿ ʤʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʫ ʷʢʦʤʫ 

ʙʨʘʣʠ ʫʯʘʩʪʴ ʜʚʽ ʛʨʫʧʠ ʟʜʦʙʫʚʘʯʽʚ ʢʽʣʴʢʽʩʪʶ ʧʦ 20 ʩʪʫʜʝʥʽʚ ʫ ʢʦʞʥʽʡ. ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ (ʂɻ), ʫ ̫ ʢʽʡ ʩʪʫʜʝʥʪʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʢʫʨʩʫ ʥʘʚʯʘʣʠʩʷ ʘʫʜʠʪʦʨʥʦ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʪʘ ʧʨʘʮʶʚʘʣʠ ʩʘʤʦʩʪʽʡʥʦ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ. ʉʪʫʜʝʥʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʘʣʴʥʽ ʤʝʨʝʞʥ̔  ʧʨʠʩʪʨʦʾ ʪʘ ʢʦʤʧôʁ ʪʝʨʠ ʥʘ ʟʘʥʷʪʪʷʭ  ̔ʚʣʘʩʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ (ɽɻ), ʫ ̫ ʢʽʡ 

ʟʜʦʙʫʚʘʯʽ ʚʠʚʯʘʣʠ ʪʝʤʠ ITE-NET-01 ï ITE-NET-03 ʦʯʥʦ ʟ ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʪʝʤʠ ITE-

NET-04 ï ITE-NET-07 ʟʘ ʤʝʪʦʜʠʢʦʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ CL-NET. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʚʯʝʥʥʷ ʪʝʤ ITE-NET-01 ï ITE-NET-

03 ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʫʚʘʥʥʷ (TEST1-NET-01-03). ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʦ ʚ 100-ʙʘʣʴʥʫ h ʢʘʣʫ. ʅʘ ʨʠʩ. 5.2.5 ʟʦʙʨʘʞʝʥʦ ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʟʘ 

ʩʧʘʜʘʥʥʷʤ ʨʦʟʧʦʜʽʣ ʦʮʽʥʦʢ ʩʪʫʜʝʥʪʽʚ ʪʝʩʪʫ TEST1-NET-01. 
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ʈʠʩ. 5.2.5. ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ TEST1-NET-01-03  

ʫ ʢʫʨʩʽ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʨʠʪʝʨʽʡ ʂʦʣʤʦʛʦʨʦʚʘ ï ʉʤʽʨʥʦʚʘ, ʙʫʣʦ ʟô̫ ʩʦʚʘʥʦ, ʱʦ 

ʦʮʽʥʢʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ (ʜʚʦʩʪʦʨʦʥʥʷ ʘʩʠʤʧʪʦʪʠʯʥʘ 

ʟʥʘʯʫʱʽʩʪʴ ʜʣʷ ʂɻ ʪʘ ɽɻ: Ŭʂɻ=0,178; Ŭɽɻ=0,127). ɺʨʘʭʦʚʫʶʯʠ ʥʝʟʥʘʯʥʠʡ ʨʦʟʤʽʨ 

ʚʠʙʽʨʢʠ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʟʘ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ 

ʪʘʢʠʭ ʧʨʠʧʫʱʝʥʴ: 

¶ ʛʨʫʧʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝʟʘʣʝʞʥʠʤʠ ʽ ʤʘʪʠ ʧʨʠʙʣʠʟʥʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ; 

¶ ʜʠʩʧʝʨʩʽʾ ʜʚʦʭ ʛʨʫʧ ʤʘʶʪʴ ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʤʠ. 

 ʉʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʚ ʩʝʨʝʜʦʚʠʱʽ SPSS. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 5.2.4. 

ʊʘʙʣʠʮʷ 5.2.4. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʥʝʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ 

ʧʽʩʣʷ ʚʠʚʯʝʥʥʷ ʪʝʤ ITE-NET-01 ï ITE-NET-03 

ɻʽʧʦʪʝʟʘ 

ʊʝʩʪ 

ʃʝʚʝʥʝ  t 
ʉʪʫʧʝʥʽ 

ʩʚʦʙʦʜʠ 

p-ʟʥʘʯʝʥʥʷ  

(2-ʩʪʦʨʦʥʥʻ) 
F p 

ʅʫʣʴʦʚʘ 

(H0:ʨʽʚʥʽʩʪʴ ʜʠʩʧʝʨʩʽʡ) 
0.232 0.633 0.047 38 0.963 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʜʘʥʽ ʪʝʩʪʫ ʃʝʚʝʥʝ ʥʘ ʨʽʚʥʽʩʪʴ ʜʠʩʧʝʨʩʽʡ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ. ʆʩʢʽʣʴʢʠ ʟʥʘʯʫʱʽʩʪʴ ʧʝʨʝʚʠʱʫʻ 0,05, 
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ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʽʩʣʷ ʚʠʚʯʝʥʥʷ ʪʝʤ ITE-NET-01 ï ITE-NET-03 ʩʪʫʜʝʥʪʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʥʝ ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʫ ʩʚʦʾʭ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʥʷʭ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʩʪʫʜʝʥʪʠ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ ʚʠʚʯʘʣʠ 

ʤʘʪʝʨʽʘʣ ʪʝʤ ITE-NET-04 ï ITE-NET-07. ʁʦʛʦ ʟʤʽʩʪ ʙʫʚ ʦʜʥʘʢʦʚʠʤ ʜʣʷ ʦʙʦʭ ʛʨʫʧ, 

ʥʘʚʯʘʥʥʷ ʪʘʢʦʞ ʧʨʦʚʦʜʠʚ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʚʠʢʣʘʜʘʯ. ʉʪʫʜʝʥʪʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʧʨʦʜʦʚʞʫʚʘʣʠ ʧʨʘʮʶʚʘʪʠ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ. ʉʪʫʜʝʥʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ ʥʘʚʯʘʣʠʩʷ ʟʘ ʘʚʪʦʨʩʴʢʦʶ ʤʝʪʦʜʠʢʦʶ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ 

ʩʪʫʜʝʥʪʠ ʦʧʘʥʫʚʘʣʠ ʟʤʽʩʪ ʪʘ ʚʠʢʦʥʘʣʠ ʟʘʚʜʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʝʤ ITE-

NET-04 ï ITE-NET-07, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʨʫʛʠʡ ʪʝʩʪ (TEST2-NET-04-07). ʁʦʛʦ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 5.2.6. 

 

ʈʠʩ. 5.2.6. ʈʦʟʧʦʜʽʣ ʦʮʽʥʦʢ ʪʝʩʪʫ TEST2-NET-04-07  

ʫ ʢʫʨʩʽ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè 

ʊʝʩʪ ʂʦʣʤʦʛʦʨʦʚʘ ï ʉʤʠʨʥʦʚʘ ʟʘʩʚʽʜʯʠʚ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʮʽʥʦʢ ʫ TEST2-NET-

04-07 ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʦʮʽʥʢʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʪʝʩʪʘʭ TEST1-NET-01-

03 ʪʘ TEST2-NET-04-07, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ t-ʢʨʠʪʝʨʽʡ ʉʪɹʁ ʜʝʥʪʘ ʜʣʷ ʧʦʩʣʽʜʦʚʥʠʭ 

ʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ. ɺʜ̔ʤʽʥʥʦʩʪʽ ʤʽʞ ʦʮʽʥʢʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ 

ʪʝʩʪʫʚʘʥʥʷʭ, ʧʦʨʽʚʥʶʚʘʣʠʩ ̫ʦʢʨʝʤʦ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧ. 

ɺʽʜʧʦʚʽʜʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.2.5. 
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ʊʘʙʣʠʮʷ 5.2.5. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʦʮʽʥʦʢ ʧʽʩʣʷ ʚʠʚʯʝʥʥʷ ʪʝʤ ITE-NET-04 ï 

ITE-NET-07 (t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ) 

 

ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʧʘʨʘʤʠ 

t 

ʉʪʫʧʝʥ̔  

ʩʚʦʙʦʜʠ 

p-ʟʥʘʯʝʥʥʷ  

(2-ʩʪʦʨʦʥʥʻ) ʉʝʨʝʜʥʻ 

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʷ 

ʉʪʘʥʜʘʨʪʥʘ 

ʧʦʤʠʣʢʘ  

TEST1 ʦʮʽʥʢʠ ʂɻ ï  

TEST2_ ʦʮʽʥʢʠ_ʂɻ 
-1.250 5.973 1.336 -0.936 19 0.361 

TEST1 ʦʮʽʥʢʠ ɽɻ ï  

TEST2_ ʦʮʽʥʢʠ_ɽɻ 
-5.300 5.105 1.140 -4.647 19 0.000 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ Ŭ<0,05, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʩʥʫʶʪʴ 

ʩʪʘʪʠʩʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʙʘʣʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʩʪʫʜʝʥʪʘʤʠ ɽɻ ʟʘ ʚʠʢʦʥʘʥʥʷ 

ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʪʝʩʪʫ. ʊʘʢʠʡ ʚʠʩʥʦʚʦʢ ʥʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʱʦʜʦ ʩʪʫʜʝʥʪʽʚ ʂɻ. 

ʆʪʞʝ, ʤʘʻʤʦ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ 

ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʦʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

 

5.2.2. ʄʘʛʽʩʪʝʨʩʴʢʠʡ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʡ ʨʽʚʝʥʴ 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʤʝʪʦʜʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʘʥʪʽʚ, ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ. ʁʦʛʦ ʤʝʪʦʶ ʙʫʣʦ ʟô̫ ʩʫʚʘʥʥʷ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʥʘ 

ʨʦʟʚʠʪʦʢ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [310], 

[316] ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʜʘʢʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʟʘʟʥʘʯʝʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʢʣʘʜʥʠʢʠ: ʙʘʟʦʚʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʤʝʪʦʜʠ 

ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʦʪʠʚʘʮʽʡʥʽ ʟʚô̫ ʟʢʠ ʪʘ ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʭʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʧʨʦʪʷʛʦʤ 2016-2020 ʨʦʢʽʚ. ɽʢʩʧʝʨʠʤʝʥʪ ʤʘʚ 

ʬʦʨʤʫʚʘʣʴʥʠʡ ʪʘ ʧʽʜʩʫʤʢʦʚʠʡ ʝʪʘʧʠ. ʌʦʨʤʫʚʘʣʴʥʠʡ ʝʪʘʧ ʚʽʜʧʦʚʽʜʘʚ ʧʝʨʰʦʤʫ ʪʘ 

ʜʨʫʛʦʤʫ ʝʪʘʧʘʤ ʘʚʪʦʨʩʴʢʦʾ ʤʦʜʝʣʽ. ɺʧʨʦʜʦʚʞ ʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ 

ʚ ʤʝʨʝʞ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʢʫʨʩʫ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè. ʇʦʰʫʢʦʚʠʡ ʝʪʘʧ 

ʧʨʦʚʦʜʠʚʩʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʚʠʙʽʨʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡè. 

ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʙʨʦʙʣʷʣʠʩʷ ʪʘʢʽ ʜʘʥʽ: 
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¶ ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ï ʷʢ ʜʘʥʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; 

¶ ʦʮʽʥʢʠ ʟʘ ʚʩʽ ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ ʟ ʢʫʨʩʫ ï ʷʢ ʜʘʥʽ ʟʤʽʩʪʦʚʦʛʦ ʩʢʣʘʜʥʠʢʘ 

ʤʦʜʝʣʽ; 

¶ ʦʮʽʥʢʠ, ʦʪʨʠʤʘʥʽ ʩʪʫʜʝʥʪʘʤʠ ʟʘ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ï ʷʢ ʜʘʥʽ 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʩʢʣʘʜʥʠʢʘ; 

¶ ʦʮʽʥʢʠ ʟʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʝ ʟʘʚʜʘʥʥʷ ï ʷʢ ʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʩʢʣʘʜʥʠʢʘ. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʮʠʭ ʜʘʥʠʭ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠʢʫ, 

ʨʦʟʨʦʙʣʝʥʫ ʆ. ɻ. ʂʫʟʴʤʽʥʩʴʢʦ ʁ[43]. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʽʡ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ, 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʦʧʨʘʮʶʚʘʪʠ ʜʘʥʽ ʧʨʦ ʫʩʧʽʰʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʧʨʦʪʷʛʦʤ 4 ʨʦʢʽʚ. 

ʄʝʪʦʶ ʪʘʢʦʾ ʦʙʨʦʙʢʠ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʚʜ̔ʤʽʥʥʦʩʪʝʡ ʚ ʜʘʥʠʭ ʢʦʞʥʦʛʦ ʟ 

ʢʦʤʧʦʥʝʥʪʽʚ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʛʨʫʧ ʥʘ 

ʦʙʦʭ ʝʪʘʧʘʭ ʦʙʨʦʙʣʷʣʠʩʷ ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʦʜʥʠʭ ʽ ʪʠʭ ʩʘʤʠʭ 

ʩʪʫʜʝʥʪʽʚ. ʋʩʴʦʛʦ ʟʘ ʟʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʙʫʣʦ ʦʧʨʘʮʦɹʚʘʥʦ ʦʮʽʥʢʠ 

196 ʩʪʫʜʝʥʪʽʚ. ʋʩʽ ʜʘʥʽ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʪʘ ʧʽʜʩʫʤʢʦʚʦʛʦ ʝʪʘʧʽʚ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ 

ɭ. 

ʆʮʽʥʶʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦ ʚ 100-

ʙʘʣʴʥʫ h ʢʘʣʫ ʟ ʪʘʢʠʤ ʨʦʟʧʦʜʽʣʦʤ: 

¶ ʤʘʢʩʠʤʫʤ 40 ʙʘʣʽʚ ʟʘ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʢʫʨʩʫ (ʟʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪ); 

¶ ʤʘʢʩʠʤʘʣʴʥʦ 40 ʙʘʣʽʚ ʟʘ ʣʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ (ʦʧʝʨʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ); 

¶ ʤʘʢʩʠʤʫʤ 20 ʙʘʣʽʚ ʟʘ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʟʘʚʜʘʥʥʷ 

(ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ). 

ɼʘʥʽ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʫʣʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 20-ʙʘʣʴʥʦʾ 

ʰʢʘʣʠ ʪʘ ʦʪʨʠʤʘʥʦ ʟ ʘʥʢʝʪʠ çɺʽʜʛʫʢ ʧʨʦ ʢʫʨʩ CCNA1. çɺʩʪʫʧ ʜʦ ʤʝʨʝʞè.  

ɼʣʷ ʚʠʙʦʨʫ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʮʽʥʢʠ 4-ʭ ʛʨʫʧ ʟʜʦʙʫʚʘʯʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʞʥʦʛʦ ʨʦʢʫ 

ʥʘʚʯʘʥʥʷ (2016ï2017, 2017ï2018, 2018ï2019 ʪʘ 2019ï2020), ɦʦ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʥʝʟʘʣʝʞʥʽ ʚʠʙʽʨʢʠ. 

ʆʙʨʦʙʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ R. 

ʇʝʨʰʦʯʝʨʛʦʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʃʽʣʽʝʬʦʨʩʘ (ʂʦʣʤʦʛʦʨʦʚʘ ï ʉʤʠʨʥʦʚʘ) 
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ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʘʥʠʭ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʪʘʧʫ ʟʘʢʦʥʫ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʡ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʜʘʥʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ: 

¶ pī value = 0.01045 ʜʣʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; 

¶ pī value = 0.1276 ʜʣʷ ʟʤʽʩʪʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; 

¶ pī value = 0.1531 ʜʣʷ ʜʽʷʣʴʥʽʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; 

¶ pī value = 0. 001434 ʜʣʷ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʗʢ ʥʘʩʣʽʜʦʢ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ ʟʤʽʩʪʦʚʦʛʦ ʪʘ 

ʜʽʷʣʴʥʽʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ. ʅʘ ʞʘʣʴ, ʜʘʥʽ ʮʽʣʴʦʚʦʛʦ ʪʘ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʟʥʘʯʝʥʽʡ ʚʠʤʦʟʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʜʣʷ ʦʙʨʦʙʢʠ ʧʝʨʰʠʭ ʜʚʦʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʴʰ ʧʦʪʫʞʥʠʡ ʤʝʪʦʜ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ANOVA) ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʛʨʫʧ. ɯʥʰʫ ʧʘʨʫ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʣʽʜ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʦʛʫ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ 

ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ï ʤʝʪʦʜʫ ʂʨʘʩʢʝʣʘ ï ɺʦʣʣʽʩʘ. ʄʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʤʝʪʦʜʽʚ ʻ ʧʝʨʝʚʽʨʢʘ, ʯʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʛʨʫʧʠ ʻ ʦʜʥʦʨʽʜʥʠʤʠ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ANOVA ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʦ ʧʝʨʝʚʽʨʠʪʠ 

ʦʜʥʦʨʽʜʥʽʩʪʴ ʜʠʩʧʝʨʩʽʡ ʫ ʢʦʞʥʦʤʫ ʨʦʟʧʦʜʽʣʽ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʩʪ ʥʘ 

ʦʜʥʦʨʽʜʥʽʩʪʴ ʃʝʚʝʥʝ. ʅʘʩʪʫʧʥʠʡ ʬʨʘʛʤʝʥʪ ʢʦʜʫ ʤʦʚʦʶ R ʜʝʤʦʥʩʪʨʫʻ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʢʣʠʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ: 

leveneTest(AscertainingStageData$Content\ 

~AscertainingStageData$Years,AscertainingStageData,center=mean) 

#Leveneôs Test for Homogeneity of Variance (center = mean) 

#       Df F value Pr(>F) 

#group   3  0.2084 0.8905 

#       192 

leveneTest(AscertainingStageData$Operational\ 

~AscertainingStageData$Years,AscertainingStageData,center= mean) 

#Leveneôs Test for Homogeneity of Variance (center = mean) 

#       Df F value Pr(>F) 

#group   3  1.6235 0.1853 

#       192  
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ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ F = 0.8905 ʽ ʟʥʘʯʝʥʥʷ F = 1.6235 ʜʣʷ ʟʤʽʩʪʦʚʦʛʦ ʪʘ 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʩʢʣʘʜʥʠʢʘ ʤʦʜʝʣʽ ʻ ʤʝʥʰʽ ʟʘ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ F0.05(3;192) = 8,53. 

ɺʽʜʧʦʚʽʜʥʦ p-ʟʥʘʯʝʥʥʷ (p = 0.8905 ʽ p = 0.1853) ʧʝʨʝʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ 

(Ŭ = 0.05). ʎʝ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʽʜʭʠʣʝʥʥʷ ʥʫʣʴʦʚʦʾ ʛʽʧʦʪʝʟʠ ʧʨʦ ʨʽʟʥʠʮʶ 

ʜʠʩʧʝʨʩʽʡ ʫ ʚʠʙʽʨʢʘʭ. ʆʪʞʝ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ ANOVA ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʤʦʜʝʣʽ. 

ʅʫʣʴʦʚʘ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʠ ʻ ʪʘʢʠʤʠ: 

¶ H0 ï ʽʩʥʫʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʥʘ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʤʫ ʝʪʘʧʽ; 

¶ ʅ1 ï ʥʘ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʤʫ ʝʪʘʧʽ ʤʽʞ ʛʨʫʧʘʤʠ ʥʝʤʘʻ ʨʦʟʙʽʞʥʦʩʪʝʡ;  

ʅʘʩʪʫʧʥʠʡ ʢʦʜ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ ʮʠʭ ʛʽʧʦʪʝʟ. 

 

summary(aov(Content~Years,data=AscertainingStageData)) 

#             Df Sum Sq Mean Sq F value Pr(>F) 

#Years         3     57   18.96   0.822  0.483 

#Residuals   192   4431   23.08                

summary(aov(Operational~Years,data=AscertainingStageData)) 

#             Df Sum Sq Mean Sq F value Pr(>F) 

#Years         3     57   19.04   0.751  0.523 

#Residuals   192   4870   25.36    

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ p, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʜʣʷ ʦʙʦʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʣʽʜ ʚʽʜʢʠʥʫʪʠ ʥʫʣʴʦʚʫ ʪʘ ʧʨʠʡʥʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʛʽʧʦʪʝʟʫ. 

ɸʥʘʣʦʛʽʯʥʽ ʛʽʧʦʪʝʟʠ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʜʣʷ ʮʽʣʴʦʚʦʛʦ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʅʘʩʪʫʧʥʠʡ ʢʦʜ ʤʽʩʪʠʪʴ ʧʝʨʝʚʽʨʢʫ ʦʜʥʦʨʽʜʥʦʩʪʽ ʛʨʫʧ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʂʨʘʩʢʝʣʘ ï ɺʦʣʣʽʩʘ. 

kruskal.test(Target~Years, data = AscertainingStageData) 

#Kruskal-Wallis rank sum test 

#data:  Target by Years 

#Kruskal-Wallis chi-squared = 6.3968, df = 3, p-value = 0.09382 

kruskal.test(Effective~Years, data = AscertainingStageData) 

#Kruskal-Wallis rank sum test 
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#data:  Target by Effective 

#Kruskal-Wallis chi-squared = 0.55391, df = 3, p-value = 0.9069 

ɺʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ p-value, ʩʣʽʜ ʧʨʠʡʥʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫ 

ʛʽʧʦʪʝʟʫ ʧʨʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʛʨʫʧ ʥʘ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɿʘʚʜʘʥʥʷʤ ʧʽʜʩʫʤʢʦʚʦʛʦ ʝʪʘʧʫ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ 

ʧʨʦʪʷʛʦʤ 2017ï2020 ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʢʦʞʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʝʣʽ, ʟʦʢʨʝʤʘ: 

¶ 2016ï2017: ʨʦʟʛʦʨʥʫʪʘ ʣʘʙʦʨʘʪʦʨʽʷ CL-OS; 

¶ 2017ï2018: ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʻʢʪ çʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʚ ʢʦʞʥʫ ʰʢʦʣʫè; 

¶ 2018ï2019: ʨʦʟʛʦʨʥʫʪʦ ʭʤʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽ ʾCL-NET ʪʘ CL-ADM;  

¶ 2019ï2020: ʜʦ ʜʠʩʮʠʧʣʽʥʠ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè ʽʥʪʝʛʨʦʚʘʥʽ 

ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ ʧʣʘʪʬʦʨʤ NetAcad ʪʘ Coursera. 

ɸʥʘʣʦʛʽʯʥʽ ʜʦ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʪʘʧʫ, ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʘʥʽ ʧʦʰʫʢʦʚʦʛʦ 

ʝʪʘʧʫ ï ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ, ʦʮʽʥʢʠ ʟʘ ʪʝʩʪʠ, ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʪʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʝ ʟʘʚʜʘʥʥʷ. 

ɸʥʢʝʪʫ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʚʥʷ ʤʦʪʠʚʘʮʽʡʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʱʦ ʤʽʩʪʠʣʘ 

20 ʟʘʧʠʪʘʥʴ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʟʘʧʦʚʥʝʥʥʷ ʤʘʛʽʩʪʨʘʥʪʘʤ, ʷʢ ̔ʚʠʚʯʘʣʠ ʢʫʨʩ 

çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè ʫ 2016ï2020 ʥʘʚʯʘʣʴʥʠʭ ʨʦʢʘʭ. ʋ ʥʽʡ ʙʫʣʠ ʪʘʢʽ 

ʟʘʧʠʪʘʥʥʷ: 

1. ʗ ʨʦʟʫʤʽʶ ʚʘʞʣʠʚʽʩʪʴ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

2. ʗ ʨʦʟʫʤʽʶ ʚʘʞʣʠʚʽʩʪʴ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʢ̒ʪʥʦ-

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. 

3. ʗ ʨʦʟʫʤʽʶ ʚʘʞʣʠʚʽʩʪʴ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʟʘʢʣʘʩʥʦʾ ʨʦʙʦʪʠ 

ʫʯʥʽʚ. 

4. ʗ ʫʩʚʽʜʦʤʣʶʶ, ʱʦ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ɯʂ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ 

5. ʗ ʩʪʝʞʫ ʟʘ ʧʦʷʚʦʶ ʥʦʚʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʦʩʚʽʪʠ. 

6.  ʗ ʩʧʦʩʪʝʨʽʛʘʶ ʟʘ ʧʦʷʚʦʶ ʥʦʚʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʭʤʘʨ. 
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7. ʗ ʚʠʚʯʘʚ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ ʦʥʣʘʡʥ-

ʢʫʨʩʽʚ. 

8. ʗ ʤʘʶ ʥʘʚʠʯʢʠ ʨʦʟʨʦʙʣʝʥʥʷ ʭʤʘʨʥʠʭ ʧʨʦʛʨʘʤ. 

9. ʗ ʤʦʞʫ ʨʦʟʨʦʙʠʪʠ ʦʢʨʝʤʽ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʜʣʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʰʢʦʣʠ. 

10. ʗ ʟʥʘʶ ʧʝʨʝʚʘʛʠ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʷʢ ʟʘʩʦʙʫ ʧʽʜʪʨʠʤʢʠ ʩʘʤʦʨʦʟʚʠʪʢʫ ʪʘ 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʯʠʪʝʣʷ. 

11. ʗ ʨʦʟʫʤʽʶ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʪʘ ʫʨʽʟʥʦʤʘʥʽʪʥʶʻ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. 

12. ʗ ʥʘʤʘʛʘʶʩʷ ʩʪʝʞʠʪʠ ʟʘ ʧʦʷʚʦʶ ʥʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʚʦʻʾ ʢʦʤʧʝʪʝʥʮʽʾ. 

13. ʗ ʫʩʚʽʜʦʤʣʶʶ, ʱʦ ʚʯʠʪʝʣʷʤ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʪʘ ʧʦʰʠʨʶʚʘʪʠ ʥʦʚʽ 

ʽʜʝʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

14. ʗ ʫʩʚʽʜʦʤʣʶʶ ʧʝʨʝʚʘʛʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̔ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʟʚô̫ ʟʢʫ ʜʣʷ 

ʩʧʽʚʧʨʘʮʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

15. ʗ ʟʥʘʶ ʧʨʦ ʧʝʨʝʚʘʛʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ 

ʱʦʜʦ ʩʫʧʨʦʚʦʜʫ ʥʘʚʯʘʥʥʷ. 

16. ʄʝʥʝ ʮʽʢʘʚʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʾ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

17. ʗ ʜʦʪʨʠʤʫʶʩʷ ʧʨʘʚʦʚʠʭ ʪʘ ʝʪʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʩʣʫʞʙ ʽ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. 

18. ʗ ʙʨʘʚ / ʙʨʘʣʘ ʫʯʘʩʪʴ ʫ ʩʧʽʣʴʥʠʭ ʧʨʦʢ̒ʪʘʭ ʱʦʜʦ ʩʪʚʦʨʝʥʥ ̫ʝʬʝʢʪʠʚʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

19. ʗ ʨʦʟʛʦʨʪʘʚ / ʨʦʟʛʦʨʪʘʣʘ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

20. ʗ ʚʠʢʦʥʫʚʘʚ / ʚʠʢʦʥʫʚʘʣʘ ʩʫʧʨʦʚʽʜ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʰʢʦʣʠ. 

ɼʽʘʛʥʦʩʪʠʢʫ ʨʽʚʥʷ ʜʽʷʣʴʥʽʩʥʦʛʦ ʩʢʣʘʜʥʠʢʘ ʤʦʜʝʣʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʙʫʣʦ ʚʠʢʦʥʘʥʦ hʣʷʭʦʤ ʪʝʩʪʫʚʘʥʥʷ ʚʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʫʪʽ 

ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ ʚ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʉʪʫʜʝʥʪʠ ʤʘʣʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ 

ʚʤʽʥʥʷ ʚʠʢʦʥʫʚʘʪʠ ʨʝʬʣʝʢʩʠʚʥʠʡ ʘʥʘʣʽʟ  ̔ʢʦʨʝʢʮʽʶ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. ʄʠ 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʩʪʫʜʝʥʪʘʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʝ ʟʘʚʜʘʥʥʷ 
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(ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʩʢʣʘʜʥʠʢ). ɺʦʥʠ ʤʘʣʠ ʨʦʟʨʦʙʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʧʣʘʥ ʨʦʟʚʠʪʢʫ 

ʍʆʉʅ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫ ʤʘʚ ʤʽʩʪʠʪʠ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ 

ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʚ h ʢʦʣʽ: 

1. ɼʠʟʘʡʥ ʍʆʉʅ: 

¶ ʘʥʘʣʽʟ ʩʪʘʥʫ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʰʢʦʣʠ; 

¶ ʚʠʚʯʝʥʥʷ ʩʧʝʮʠʬʽʢʠ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʪʘ ʫʯʥʽʚ  ̔ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʦʪʨʝʙ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ; 

¶ ʚʠʷʚʣʝʥʥʷ ʩʫʙô̒ ʢʪʽʚ, ʜʣʷ ʷʢʠʭ ʧʦʢʠ ʥʝ ʚʜʘʻʪʴʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ; 

¶ ʪʝʭʥʽʯʥʠʡ ʘʫʜʠʪ ʥʝʜʦʣʽʢʽʚ ʮʠʬʨʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʢʣʘʜʫ, 

ʟʦʢʨʝʤʘ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʝʨʩʦʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʥ̔ʪʝʨʥʝʪʫ; 

¶ ʟô̫ ʩʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

2. ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʍʆʉʅ: 

¶ ʽʥʬʦʨʤʫʚʘʥʥʷ ʚʯʠʪʝʣʽʚ, ʫʯʥʽʚ, ʙʘʪʴʢʽʚ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ  ̔ʜʦʚʝʜʝʥʥʷ 

ʜʦ ʚʽʜʦʤʘ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ; 

¶ ʪʝʭʥʽʢʦ-ʧʝʜʘʛʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʚ ʍʆʉʅ; 

¶ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʰʢʦʣʠ, ʽʥʬʦʨʤʫʚʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʧʨʦ ʨʦʟʚʠʪʦʢ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

3. ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: 

¶ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʍʆʉʅ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʥʫ ʜʽʡ ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ; 

¶ ʧʽʜʪʨʠʤʢʘ ʩʫʯʘʩʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʧʨʦʪʦʢʦʣʽʚ, ʧʨʘʚʠʣ ʦʥʦʚʣʝʥʥʷ ʚʩʽʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ; 
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¶ ʫʯʘʩʪʴ ʫ ʥʘʮʽʦʥʘʣʴʥʠʭ  ̔ʤʽʞʥʘʨʦʜʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʘʭ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʫ ʦʧʨʘʮʶʚʘʥʥʷ ʦʜʝʨʞʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʙʫʣʦ 

ʧʦʚʪʦʨʥʦ ʟʘʩʪʦʩʦʚʘʥʦ ʪʝʩʪ ʃʽʣʽʬ̒ʦʨʩʘ (ʂʦʣʤʦʛʦʨʦʚʘ ï ʉʤʠʨʥʦʚʘ) ʪʘ ʦʪʨʠʤʘʥʦ 

ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

¶ p-value = 0.01958 ʜʣʷ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; 

¶ p-value = 0.07329 ʜʣʷ ʟʤʽʩʪʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; 

¶ p-value = 0.06374 ʜʣʷ ʜʽʷʣʴʥʽʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; 

¶ p-value = 7.515Ĭ10-6 ʜʣʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ɿʥʘʯʝʥʥʷ p ʜʣʷ ʮʽʣʴʦʚʦʛʦ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ. P-ʟʥʘʯʝʥʥʷ ʟʤʽʩʪʦʚʦʛʦ ʪʘ ʜʽʷʣʴʥʽʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ 

ʙʣʠʟʴʢʽ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 0.05, ʘʣʝ ʚʩʝ ʞ ʧʝʨʝʚʠʱʫʶʪʴ ʡʦʛʦ. ʊʦʤʫ ʙʫʜʝʤʦ 

ʚʚʘʞʘʪʠ ʦʪʨʠʤʘʥʽ ʨʦʟʧʦʜʽʣʠ ʥʦʨʤʘʣʴʥʠʤʠ. ʇʝʨʝʚʽʨʢʘ ʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʾʭ 

ʜʠʩʧʝʨʩʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ leveneTest ʜʘʣʘ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

¶ p-value= 0.427 (ʟʤʽʩʪʦʚʠʡ ʩʢʣʘʜʥʠʢ); 

¶ p-value = 0.649 (ʜʽʷʣʴʥʽʩʥʠʡ ʩʢʣʘʜʥʠʢ). 

ʆʪʞʝ, ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʦʜʥʦʩʪʦʨʦʥʥʽʡ 

ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ. ʅʘʩʪʫʧʥʠʡ ʢʦʜ ʜʝʤʦʥʩʪʨʫʻ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʣʠʢʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʬʫʥʢʮʽʡ. 

summary(aov(Content~Years,data=ResearchingStageData)) 

#             Df Sum Sq Mean Sq F value Pr(>F)   

#Years         3    378   126.0   3.612 0.0143 *  

#Residuals   192   6701    34.9                  

ɸʥʘʣʦʛʽʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʘʣʦ ʧʽʜʩʪʘʚʠ 

ʧʨʠʡʥʷʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʟ ʝʤʧʽʨʠʯʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ p3-value=4.73Ĭ10-5, p4-value=3.21Ĭ10-4 ʜʣʷ ʜʽʷʣʴʥʽʩʥʦʛʦ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʩʢʣʘʜʥʠʢʘ ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʩʣʽʜ ʧʨʠʡʥʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʛʽʧʦʪʝʟʫ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʨʦ ʽʩʥʫʚʘʥʥʷ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ. ʅʘ ʨʠʩ. 5.2.7 ʥʘʚʝʜʝʥʦ ʜʽʘʛʨʘʤʠ ʢʚʘʥʪʠʣʴʥʦʾ h ʢʘʣʠ. 

ʊʦʯʢʠ ʥʘ ʜʽʘʛʨʘʤʽ ʧʦʢʘʟʫʶʪʴ ʚʠʢʠʜʠ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʠʤʠ ʚʠʢʠʜʘʤʠ ʻ 

ʥʠʟʴʢʽ ʦʮʽʥʢʠ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʟ ʢʫʨʩʫ. 
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ʈʠʩ. 5.2.7. ɼʽʘʛʨʘʤʠ ʨʦʟʧʦʜʽʣʽʚ  ʟʤʽʩʪʦʚʦʛʦ ʪʘ ʜʽʷʣʴʥʽʩʥʦʛʦ ʩʢʣʘʜʥʠʢʽʚ 

ʄʦʞʥʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʨʠʯʠʥʦʶ ʮʠʭ ʟʤʽʥ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ. ʇʨʦʪʝ ʟʘʩʪʦʩʦʚʘʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ ʥʝ ʜʘʻ ʚʽʜʧʦʚʽʜʽ 

ʧʨʦ ʥʘʙʽʨ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ (ʥʘʚʯʘʣʴʥʠʭ ʨʦʢʽʚ) ʜʣʷ ʷʢʠʭ ʟô̫ ʩʦʚʘʥʦ ʚʽʜʤʽʥʥʦʩʪ ̔

ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʛʘʜʘʥʠʭ 

ʽʥʪʝʨʚʘʣʽʚ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ çʯʝʩʥʦʾ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽè ʊʴʶʢʽ. ʅʘʩʪʫʧʥʠʡ 

ʢʦʜ ʜʝʤʦʥʩʪʨʫʻ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪ. 

TukeyHSD(aov(Content~Years,data=ResearchingStageData)) 

#$Years                 diff        lwr      upr     p adj 

#2017-2018-2016-2017 0.9925994 -2.1827991 4.167998 0.8496254 

#2018-2019-2016-2017 2.3033885 -0.7508257 5.357603 0.2090704 

#2019-2020-2016-2017 3.7281806  0.6022937 6.854068 0.0121774 

#2018-2019-2017-2018 1.3107890 -1.7611233 4.382701 0.6863632 

#2019-2020-2017-2018 2.7355812 -0.4076003 5.878763 0.1122965 

#2019-2020-2018-2019 1.4247921 -1.5959128 4.445497 0.6133838 

TukeyHSD(aov(Operational~Years, data=ResearchingStageData)) 

#$Years                 diff        lwr      upr     p adj 

#2017-2018-2016-2017 0.06336725 -2.9224371 3.049172 0.9999401 

#2018-2019-2016-2017 3.45547675  0.5836212 6.327332 0.0111944 

#2019-2020-2016-2017 4.33000434  1.3907555 7.269253 0.0010348 

#2018-2019-2017-2018 3.39210950  0.5036125 6.280606 0.0140729 

#2019-2020-2017-2018 4.26663709  1.3111262 7.222148 0.0013706 
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#2019-2020-2018-2019 0.87452759 -1.9658195 3.714875 0.8552859 

ɼʣʷ ʟʤʽʩʪʦʚʦʛʦ ʩʢʣʘʜʥʠʢʘ ʚʠʷʚʣʝʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʟʥʘʯʝʥʥʷʤʠ 2016ï2017 ʪʘ 2019ï2020 ʥʘʚʯʘʣʴʥʠʭ ʨʦʢʽʚ. ʉʪʦʩʦʚʥʦ ʜʽʷʣʴʥʽʩʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ 

ʟʜʦʙʫʚʘʯʽʚ (ʟʘ ʚʠʡʥʷʪʢʦʤ ʜʽʘʧʘʟʦʥʽʚ 2017ï2018 ī 2016ï2017 ʪʘ 2019ï2020 ī 

2018ï2019). 

ɼʣʷ ʦʮʽʥʢʠ ʨʦʟʚʠʪʢʫ ʮʽʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʩʪ ʂʨʘʩʢʝʣʘ 

ï ɺʦʣʣʽʩʘ. ʁʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʚʽʜʯʠʣʠ ʟʥʘʯʝʥʥʷ ʟʥʘʯʫʱʦʩʪʽ p-value = 0.067, ̫ʢʝ 

ʜʘʻ ʧʽʜʩʪʘʚʠ ʧʨʠʡʥʷʪʠ ʥʫʣʴʦʚʫ ʛʽʧʦʪʝʟʫ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʤʠ ʥʝ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʠʡ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʧʣʠʚ ʤʝʪʦʜʠʢʠ ʥʘ ʨʦʟʚʠʪʦʢ ʤʦʪʠʚʘʮʽʡʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʬʘʭʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʛʽʩʪʨʘʥʪʽʚ. 

ɼʣʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʬʫʥʢʮʽ ̫ʪʝʩʪʫ ʂʨʘʩʢʝʣʘ ï ɺʦʣʣʽʩʘ 

ʧʦʚʝʨʥʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʘʯʝʥʥʷ p-value=0.0003, ɦʦ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʧʨʠʡʥʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʛʽʧʦʪʝʟʫ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ 

ʩʪʫʜʝʥʪʽʚ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʛʨʫʧʘʤʠ, ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʪʝʩʪ 

ɼʫʥʥʘ ʪʘ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

PT = dunnTest(Effective~Years,data = ResearchingStageData) 

#          Comparison           Z      P.unadj       P.adj 

#1 2016ï2017 ï 2017ï2018  0.08638957 0.9311567356 0.931156736 

#2 2016ï2017 ï 2018ï2019 -1.70307343 0.0885543273 0.177108655 

#3 2017ï2018 ï 2018ï2019 -1.78256141 0.0746577266 0.223973180 

#4 2016ï2017 ï 2019ï2020 -3.66052102 0.0002517029 0.001258514 

#5 2017ï2018 ï 2019ï2020 -3.72765494 0.0001932697 0.001159618 

#6 2018ï2019 ï 2019ï2020 -2.06601565 0.0388270019 0.155308008 

ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʚʽʜʯʫʶʪʴ ʽʩʥʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ-ʟʥʘʯʫʱʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʟʜʦʙʫʚʘʯʽʚ, ʱʦ ʥʘʚʯʘʣʠʩʷ ʚ ʧʝʨʽʦʜʠ 2016ï2017 ï 2019ï

2020 ʪʘ 2017ï2018 ï 2019ï2020. ʆʪʞʝ,  ̒ʧʜ̔ʩʪʘʚʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ 

ʫʯʘʩʪʴ ʫ ʨʝʘʣʴʥʠʭ ʧʨʦ̒ʢʪʘʭ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʦʤʧʣʝʢʩʥʝ ʨʦʟʫʤʽʥʥʷ 
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ʩʪʫʜʝʥʪʘʤʠ ʨʦʣʽ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʢʣʘʜʫ 

ʦʩʚʽʪʠ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

ʋ ʨʦʟʜʽʣʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɿʦʢʨʝʤʘ, ʚʠʢʦʥʘʥʦ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʝʡ ʧʣʘʪʬʦʨʤ Apache Cloudstack ʪʘ 

Proxmox VE. ʅʘ ʦʩʥʦʚʽ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʨʝʘʣʴʥʠʭ ʟʘʜʘʯʘʭ ʙʫʣʦ ʟô̫ ʩʦʚʘʥʦ, ʱʦ 

ʧʣʘʪʬʦʨʤʠ ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʗʢ ʥʘʩʣʽʜʦʢ, 

ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʟ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ, ʷʢʽ ʩʚʽʜʯʠʣʠ ʧʨʦ ʪʝ, 

ʱʦ ʧʣʘʪʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʾ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ 

ʨʽʟʥʠʭ ʪʠʧʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʨʝʩʧʦʥʜʝʥʪʠ ʚʚʘʞʘʶʪʴ ʜʽʻʚʦʶ ʘʚʪʦʨʩʴʢʫ ʤʝʪʦʜʠʢʫ ʟʘ ʚʧʨʦʚʘʜʞʫʚʘʣʴʥʠʤ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ ʪʘ ʛʥʦʩʪʠʯʥʠʤ ʢʨʠʪʝʨʽʷʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦʮʽʣʴʥʠʤʠ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʫ ʥʽʡ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʡ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʧʣʘʪʬʦʨʤʠ Google Workspaʩe ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ 

ʽʤʧʣʝʤʝʥʪʘʮʽ ̫ʤʝʪʦʜʠʢʠ ʚ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ.  

ʋ ʭʦʜʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʦ ʛʽʧʦʪʝʟʫ ʧʨʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʥʘ ʨʦʟʚʠʪʦʢ ʩʢʣʘʜʥʠʢʽʚ 

ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ. ɿʦʢʨʝʤʘ, ʥʘ ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʥʥʷ ʦʮʽʥʦʢ 

ʟʜʦʙʫʚʘʯʽʚ ʫ ʢʫʨʩʘʭ çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʪʘ çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʾ ʭ ʟʥʘʯʝʥʥʷʤʠ ʥʘ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʤʫ ʪʘ 

ʬʦʨʤʫʚʘʣʴʥʦʤʫ ʝʪʘʧʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʙʘʢʘʣʘʚʨʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

ç014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ)è, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʪʫʜʝʥʪʠ 

ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʨʘʢʪʠʯʥʠʤ ʣʘʙʦʨʘʪʦʨʥʠʤ ʟʘʥʷʪʪʷʤ ʧʝʨʝʜ ʪʝʦʨʝʪʠʯʥʠʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ CL-OS ʪʘ CL-NET ʪʘ ʘʥʘʣʽʟ ʘʥʢʝʪ çɺʽʜʛʫʢ 
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ʧʨʦ ʢʫʨʩè ʟʘʩʚʽʜʯʠʚ, ʱʦ ʟʘʪʨʝʙʫʚʘʥʠʤ ʫ ʟʜʦʙʫʚʘʯʽʚ ʻ ʢʦʨʦʪʢʠʡ ʚʠʢʣʘʜ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. 

ɺʦʥʠ ʜʘʶʪʴ ʩʪʫʜʝʥʪʘʤ ʨʦʟʫʤʽʥʥʷ ʽʜʝʦʣʦʛʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠʥʮʠʧʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̔ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʠʯʦʢ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʜʠʩʪʨʠʙʫʪʠʚʘʭ, ʩʝʨʝʜʦʚʠʱʘʭ, ʦʙʣʘʜʥʘʥʥʽ. ɺʘʞʣʠʚʠʤ 

ʩʢʣʘʜʥʠʢʦʤ ʤʝʪʦʜʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʻ ʘʚʪʦʨʩʴʢʽ ʨʦʟʨʦʙʢʠ, ʪʘʢʽ ʷʢ ʟʘʚʜʘʥʥʷ 

ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʝʩʝ ʪʘ ʪʝʩʪʠ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʫ ʢʫʨʩʽ çʆʧʝʨʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠè ʟʘʩʚʽʜʯʠʚ, ʱʦ ʩʪʫʜʝʥʪʠ ʨʦʟʫʤʽʶʪʴ ʨʦʣʴ ʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ. 

ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʫ ʟʛʘʜʘʥʦʤʫ ʢʫʨʩʽ ʥʝ ʚʠʷʚʠʚ ʚʧʣʠʚʫ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʜʦʩʚʽʜʫ ʯʠ ʩʪʘʪʽ ʩʪʫʜʝʥʪʽʚ ʥʘ ʾʭʥʽ ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ. ʗʢ ʥʘʩʣʽʜʦʢ, 

ʦʙʛʨʫʥʪʦʚʘʥʠʤ ʚʠʩʥʦʚʢʦʤ ʻ ʪʝʟʘ, ʱʦ ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʫʩʧʽʰʥʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʙʘʢʘʣʘʚʨʽʚ ̒ ʘʚʪʦʨʩʴʢʘ ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ.  

ʇʦʻʜʥʘʥʥʷ ʦʯʥʦʛʦ ʪʘ ʦʥʣʘʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʝʨʝʚʘʛʠ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʧʽʜʭʦʜʽʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʤʝʪʦʜʠʮʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ 

ʩʧʨʠʷʻ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʯʘʩʫ 

ʟʜʦʙʫʚʘʯʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʙʽʣʴʰ ʚʽʜʢʨʠʪʠʤ, ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʠʪʠʩʷ ʢʝʨʫʚʘʪʠ ʨʦʟʧʦʜʽʣʦʤ ʚʣʘʩʥʦʛʦ ʯʘʩʫ ʽ ʚʠʷʚʣʷʶʪʴʩʷ ʥʘʙʘʛʘʪʦ 

ʢʨʘʱʝ ʧʽʜʛʦʪʦʚʣʝʥʠʤʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩʫ. 

ʅʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʻ ʫʯʘʩʪʴ ʤʘʛʽʩʪʨʘʥʪʽʚ ʫ ʨʝʘʣʴʥʠʭ ʧʨʦʻʢʪʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʤʝʪʦʜʠʢ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʢʦʤʧʣʝʢʩʥʝ ʨʦʟʫʤʽʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʨʦʣʽ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʢ̒ʪʠ ʧʽʜʚʠʱʫʶʪʴ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ 

ʩʪʫʜʝʥʪʽʚ, ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʚʠʚʘʪʠ ʫ ʥʠʭ ʥʝʦʙʭʽʜʥʽ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ, ʫʤʽʥʥʷ 

ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʪʘ ʧʦʯʫʪʪʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ, 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʚʜʘʥʴ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ 

ʍʆʉʅ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʧô̫ ʪʦʤʫ ʨʦʟʜʽʣʽ, ʚʽʜʦʙʨʘʞʝʥʦ 

ʚ ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ: [387], [339], [341], [179], [388], [340], [130], [181]. 
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ɺʀʉʅʆɺʂʀ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ  ̔ʟʘʜʘʯ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ 

ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʝ ʨʦʟʚô̫ ʟʘʥʥʷ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

ʫʟʘʛʘʣʴʥʝʥʦ ʧʦʥʷʪʪʻʚʦ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ʦʩʚʽʪʽ; ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʦʩʚʽʜ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʚʽʪʯʠʟʥʷʥʠʭ  ̔ʟʘʨʫʙʽʞʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ; ʚʠʟʥʘʯʝʥʦ ʨʦʣʴ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘʟʥʘʯʝʥʠʭ ʟʘʢʣʘʜʽʚ; ʨʦʟʢʨʠʪʦ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ; ʩʧʨʦʻʢʪʦʚʘʥʦ ʤʦʜʝʣʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ; ʨʦʟʨʦʙʣʝʥʦ 

ʪʝʭʥʦʣʦʛʽʾ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʦʩʥʦʚʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʝʥʦ ʫ ɿɺʆ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦ ʾʤʝʪʠ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ, ʫʩʽ ʟʘʚʜʘʥʥʷ 

ʚʠʢʦʥʘʥʦ, ʟʘʛʘʣʴʥʘ ʪʘ ʯʘʩʪʢʦʚʽ ʛʽʧʦʪʝʟʠ ʜʽʩʪʘʣʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʠ ʧʽʜʩʪʘʚʠ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘʢʠʭ ʚʠʩʥʦʚʢʽʚ: 

1. ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʷʢ ʘʢʪʫʘʣʴʥʫ ʧʨʦʙʣʝʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʜʦʙʫʚʘʯʽʚ ʥʘʚʯʘʣʴʥʠʤʠ ʡ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʚ 

ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʥʦʚʠʭ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʯʠʥʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʾʭ 

ʧʽʜʛʦʪʦʚʢʠ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʻ ʨʦʟʚʠʪʦʢ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʥʦʚʥʝ ʧʦʥʷʪʪʷ ʜʦʩʣʽʜʞʝʥʥʷ ï ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʪʨʘʢʪʦʚʘʥʦ ʷʢ ʩʠʩʪʝʤʫ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 
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ʧʨʦʛʨʘʤʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʋ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʦʩʚʽʪʥʴʦ-

ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʪʘ ʷʚʥʦ ʚʠʟʥʘʯʝʥʦ ʥʝ ʣʠʰʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʘʡʙʫʪʥʽʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʡ ʧʨʦʛʨʘʤʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. ɸʥʘʣʽʟ ʦʩʚʽʪʥʽʭ 

ʧʨʦʛʨʘʤ ʟʘʨʫʙʽʞʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʨʠʩʫʪʥʽ 

ʚ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ ʧʨʦʚʽʜʥʠʭ ɿɺʆ, ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʤʽʩʪʽ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʤʘʩʦʚʠʭ ʚʽʜʢʨʠʪʠʭ 

ʦʥʣʘʡʥ-ʢʫʨʩʽʚ. 

2. ʉʧʨʦʻʢʪʫʚʘʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ, ʜʠʜʘʢʪʠʯʥʫ, ʩʝʨʚʽʩʥʫ ʤʦʜʝʣʽ ʪʘ ʤʦʜʝʣʴ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ . ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʞʥʦʾ ʟ ʥʠʭ ʙʘʟʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʩʣʽʜ 

ʚʚʘʞʘʪʠ ʪʘʢʽ: 

¶ ʽʥʪʝʛʨʘʮʽʷ ʬʽʟʠʯʥʦʛʦ ʪʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱ, ʧʽʜʪʨʠʤʢʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʧʦʚʩʶʜʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

¶ ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ, ʥʝʧʝʨʝʨʚʥʽʩʪʴ  ̔ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ 

ʍʆʉʅ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʟʜʦʙʫʪʪʷ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʧʦʯʠʥʘʶʯʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʩʝʨʚʽʩʽʚ, ʯʝʨʝʟ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʍʆʉʅ ʨʦʙʦʪʠ ʮʠʬʨʦʚʠʭ  ̔ʤʝʨʝʞʥʠʭ 

ʩʠʩʪʝʤ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʾʭʥʽʭ 

ʚʣʘʩʥʠʭ ʩʝʨʚʽʩʽʚ; 

¶ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʢʦʤʙʽʥʦʚʘʥʫ ʤʦʜʝʣʴ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ 

ʧʣʘʪʬʦʨʤ ʨʽʟʥʠʭ ʚʝʥʜʦʨʽʚ ʪʘ ʧʨʦʚʘʡʜʝʨʽʚ. ɿʦʢʨʝʤʘ, ʜʦʮʽʣʴʥʦ  ʁʻ ʽʥʪʝʛʨʘʮʽʷ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ  ̔ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʥʘʜʘʶʪʴ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʣʘʪʬʦʨʤʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʷʢ ʩʝʨʚʽʩ.  

ʆʩʪʘʥʥʷ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʤʦʜʝʣʝʡ ʻ ʜʦʮʽʣʴʥʦʶ ʜʣ ̫̔ ʤʧʣʝʤʝʥʪʘʮʽʾ ʫ ɿɺʆ, ʷʢ ̔

ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɺʽʜʧʦʚʽʜʥʦ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʨʦʻʢʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʶʪʴ ʫʪʚʦʨʁʚʘʪʠ ʘʧʘʨʘʪʥʽ ʪʘ ʤʝʨʝʞʥʽ 

ʟʘʩʦʙʠ, ʱʦ ʻ ʨʝʩʫʨʩʘʤʠ ɿɺʆ, ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʽ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ, 
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ʭʤʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ, çʪʨʘʜʠʮʽʡʥʽè ʪʘ ʚʝʙʩʝʨʚʽʩʠ.  

3. ɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʠʤʘʛʘʻ 

ʟʘʣʫʯʝʥʥʷ ʬʘʭʽʚʮʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʚʜʘʥʴ: 

¶ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ  ̔ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ 

ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ (ʬʫʥʢʮʽʦʥʘʣ ʧʣʘʪʬʦʨʤʠ, ʣʽʮʝʥʟʫʚʘʥʥʷ 

(ʥʘʷʚʥʽʩʪʴ ʘʢʘʜʝʤʽʯʥʠʭ ʪʘʨʠʬʥʠʭ ʧʣʘʥʽʚ), ʘʧʘʨʘʪʥʽ ʚʠʤʦʛʠ, ʧʽʜʪʨʠʤʢʘ 

ʤʝʨʝʞʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʥʘʷʚʥʽʩʪɹ  ʜʦʢʫʤʝʥʪʘʮʽʾ, ʤʦʞʣʠʚʽʩʪʴ  ̔ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʚʯʝʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ); 

¶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʨʝʘʣʽʟʘʮʽ ʁʻʜʠʥʦʾ 

ʩʠʩʪʝʤʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʩʝʨʚʽʩʽʚ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʦʩʦʚʥʦ ʘʚʪʦʨʠʟʘʮʽʾ ʪʘ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʥʘʚʯʘʣʴʥʠʭ ʡ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; ʘʥʘʣʽʟ  ̔ ʤʦʥʽʪʦʨʠʥʛ ʩʠʩʪʝʤʥʠʭ 

ʞʫʨʥʘʣʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʧʦʤʠʣʦʢ ʫ ʨʦʙʦʪʽ ʩʢʣʘʜʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ, 

ʩʪʚʦʨʝʥʥʷ ʰʘʙʣʦʥʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʚʯʘʣʴʥʠʤ 

ʜʠʩʮʠʧʣʽʥʘʤ ʘʙʦ ʭʤʘʨʥʠʤ ʣʘʙʦʨʘʪʦʨʽʷʤ, ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ, ʱʦ 

ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʚʘʪʠ ʟ̔ ʟʘʟʥʘʯʝʥʠʤʠ ʧʦʪʫʞʥʦʩʪʷʤʠ; 

¶ ʩʪʚʦʨʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʭʤʘʨʠ (ʙʘʟʠ ʜʘʥʠʭ, ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʩʭʦʚʠʱ, ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ)  ̔

ʨʦʟʨʦʙʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʩʦʙʽʚ; ʦʢʨʝʩʣʝʥʽ ʩʪʨʘʪʝʛʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʥʘʣʽʟ 

ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʤʝʪʦʜʠʢ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ, ʜʦʙʽʨ  ̔

ʨʦʟʛʦʨʪʘʥʥʷ ʩʭʦʚʠʱ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʥʥʷ ʦʙʩʷʛʽʚ ʜʘʥʠʭ  ̔ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʘʨʭʽʚʫʚʘʥʥʷ ʪʘ ʢʦʧʽʶʚʘʥʥʷ. 

4. ʄʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʩʫʢʫʧʥʽʩʪʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʩʢʣʘʜʥʠʢʽʚ 

(ʟʤʽʩʪʫ, ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʽ ʬʦʨʤ), ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʷʢʦʾ ʤʘʻ ʥʘ ʤʝʪʽ ʨʦʟʚʠʪʦʢ ʬʘʭʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʧʦʝʪʘʧʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʙʘʢʘʣʘʚʨʽʚ ʽ ʤʘʛʽʩʪʨʽʚ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽ̒ʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫ ʾʭʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʜʘʢʪʠʯʥʦʾ 
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ʤʦʜʝʣʽ ʦʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʤʝʪʦʜʠʢʠ ʻ ʧʽʜʛʦʪʦʚʯʠʡ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʍʆʉʅ ʷʢ ʟʘʩʦʙʫ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ), ʬʦʨʤʫʚʘʣʴʥʠʡ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʢʽʚ 

ʍʆʉʅ ʫ ʥʘʚʯʘʥʥʽ ʨʦʟʛʦʨʪʘʥʥʶ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ) ʪʘ ʧʽʜʩʫʤʢʦʚʠʡ (ʥʘʚʯʘʥʥʷ 

ʩʪʚʦʨʝʥʥʶ ʚʣʘʩʥʠʭ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ). ʈʦʟʨʦʙʣʝʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʢʫʨʩʠ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʩʢʣʘʜʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʭ ʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʣʘʪʬʦʨʤ, ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ ʦʢʨʝʤʠʭ 

ʩʝʨʚʽʩʽʚ. ʅʘ ʢʦʞʥʦʤʫ ʟ ʚʠʟʥʘʯʝʥʠʭ ʝʪʘʧʽʚ ʝʬʝʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ ʻ 

ʛʨʫʧʦʚʘ, ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʘʢʪʠʯʥʦ-

ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, 

ʩʢʣʘʜʥʠʢʘʤʠ ʷʢʠʭ, ʦʢʨʽʤ ʩʝʨʚʽʩʽʚ ʍʆʉʅ, ʻ ʤʘʩʦʚʽ ʚʽʜʢʨʠʪʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ. ɼʨʫʛʠʡ ʽ 

ʪʨʝʪʽʡ ʝʪʘʧʠ ʤʝʪʦʜʠʢʠ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʤʝʞʘʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ 

ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦ ʚʠʙʽʨʢʦʚʫ ʜʠʩʮʠʧʣʽʥʫ çʆʩʥʦʚʠ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡè, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʤʘʛʽʩʪʨʘʥʪʽʚ ʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ. 

5. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʧʝʨʝʚʽʨʢʦʶ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʠʭ

ʟʘʩʘʜ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟʘʩʚʽʜʯʝʥʦ ʾʭʥ  ʁʧʨʘʢʪʠʯʥʫ 

ʮʽʥʥʽʩʪʴ. ɼʽʻʚʽʩʪʴ ʤʦʜʝʣʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʍʆʉʅ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʧʝʨʝʚʽʨʢʫ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʟʘʩʦʙʽʚ  ̔ʤʝʪʦʜʠʢ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷʍʆʉʅ 

ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ, ʱʦ ʜʦʚʝʜʝʥʦ

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʫ ʷʢʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ 

ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ. ʆʪʞʝ, ʤʦʞʥʘ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʛʦʪʦʚʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ.  

ʇʨʦʜʦʚʞʝʥʥʷ ʧʦʰʫʢʫ ʟʘ ʚʠʟʥʘʯʝʥʦʶ ʧʨʦʙʣʝʤʘʪʠʢʦʶ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚ 

ʥʘʧʨʷʤʘʭ ʧʦʰʠʨʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ 

ʚʠʱʦʾ ʦʩʚʽʪʠ, ʾ ʭ ̔ ʤʧʣʝʤʝʥʪʘʮʽʶ ʚ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʩʫʤʽʞʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, 

ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ.  
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