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ɯʅʇ ð ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʡ ʧʦʨʪʘʣ 

ɯʅʉ ð ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʂɿ ð ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ 

ʄɺ ð ʤʦʜʝʣʴ ʚʠʢʣʘʜʘʥʥʷ 

ʄʆɿ ð ʤʦʜʝʣʴ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ 

ʄʇʂ ð ʤʦʜʝʣʴ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ 

ʆɿ ð ʦʩʚʽʪʥʽʡ ʟʘʧʠʪ 

ʇʊʄ ð ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʘ ʤʦʜʝʣʴ 

ʇʨʆ ð ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ 

ʉɹʅ ð ʩʠʩʪʝʤʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʉɼʅ ð ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʐɯ ð ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ  
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ɺʩʪʫʧ 

 

ɺ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟ-

ʚʠʪʢʫ ʤʝʨʝʞʽ WWW, ʢʦʣʠ ʱʦʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʟʥʘʥʴ ʩʢʣʘʜʘʻ 4ï6%, ʬʘ-

ʭʽʚʝʮʴ ʦʪʨʠʤʫʻ ʜʦ 50% ʟʥʘʥʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʽ 

ʤʘʡʞʝ ʪʨʝʪʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʩʚʦʛʦ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʤʫʩʠʪʴ ʚʠʪʨʘ-

ʯʘʪʠ ʥʘ ʧʦʧʦʚʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʧʠʪʘʥʥʷ ʧʦʙʫ-

ʜʦʚʠ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʽ ʧʽʜ-

ʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʟʥʘʯʫʱʦʩʪʽ. ʋʢʨʘʾʥʘ ʩʪʦʾʪʴ ʧʝʨʝʜ 

ʚʠʢʣʠʢʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ ʟʘ ʧʨʠʥʮʠʧʦʤ 

«ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ». ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʽ ʜʦʩʪʘʪʥʴʦ ʩʪʘ-

ʪʠʯʥʽ ʧô̫ ʪʠ-ʰʝʩʪʠʨʽʯʥʽ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʽ ʧʨʦʛʨʘʤʠ ʥʝ ʟʜʘʪʥʽ ʚ ʧʦʚʥʦʪʽ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʝʨʝʤʽʥʣʠʚʽ ʚʠʤʦʛʠ ʨʠʥʢʫ ʧʨʘʮʽ. ɯʥʥʦʚʘʮʽʾ ʧʦʩʪʽʡʥʦ 

ʟʤʽʥʶʶʪʴ ʧʦʧʠʪ ʥʘ ʨʽʟʥʽ ʧʨʦʬʝʩʽʾ ʽ ʩʘʤʽ ʧʨʦʬʝʩʽʾ ʟʦʢʨʝʤʘ. ʊʦʤʫ ʥʘ-

ʚʯʘʥʥʷ ʽ ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʥʝ ʧʨʠʧʠʥʷʶʪʴʩʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘ ʪʨʠʚʘʶʪʴ ʽ ʥʘʜʘʣʽ. ʊʝʭʥʦʣʦʛʽʾ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʭ Web-ʧʦʨʪʘʣʽʚ ʽ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʤʘʶʪʴ ʧʦʪʝʥ-

ʮʽʘʣ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʪʘʢʠʡ ʩʫʩʧʽʣʴʥʠʡ ʚʠʢʣʠʢ, ʥʘʜʘʚʰʠ ʟʨʫʯʥʽ ʤʝʭʘʥʽʟ-

ʤʠ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʟʘʪʨʝʙʫʚʘʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ 

ʟʘʙʝʟʧʝʯʠʚʰʠ ʧʽʜʪʨʠʤʢʫ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʉʦɹʛʦʜʥʽ ʽʩʥʫʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʝʨʝʜ ʥʠʭ Blackboard, WebCt, 

Moodle, IBM LearningSpace ʪʘ ʽʥ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʥʘʜʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘ-

ʨʽʡ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʤ ʥʘʚʯʘʥʥʷʤ, ʥʘʪʦʤʽʩʪʴ ʚʦʥʠ ʥʝ ʚʦʣʦ-

ʜʽʶʪʴ ʜʦʩʪʘʪʥʽʤʠ ʬʫʥʢʮʽʷʤʠ ʜʣʷ ʛʥʫʯʢʦʛʦ ʢʝʨʫʚʘʥʥʷ Web-ʢʦʥʪʝʥʪʦʤ 

ʚ ʢʦʥʪʝʢʩʪʽ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʨʪʘʣʽʚ ʦʨʛʘʥʽʟʘʮʽʡ ʯʠ ʫʩʪʘʥʦʚ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʪʠʧʦʚʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ (CMS), ʧʨʠʜʘʪʥʽ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʨʪʘʣʽʚ, ʥʝ ʤʽʩʪʷʪʴ ʥʝʦʙʭʽʜʥʠʭ ʬʫʥʢ-

ʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚ ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʫʯʘʩ-

ʥʽʩʪʴ ʩʪʘʚʠʪʴ ʚʠʤʦʛʠ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʽ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ ʧʨʦ-

ʬʝʩʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʦ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ, ʘ ʮʝ ʥʝ ʤʦʞʝ ʙʫʪʠ ʷʢʽʩʥʦ 

ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʤʝʞʘʭ ʟʛʘʜʘʥʠʭ ʩʠʩʪʝʤ ʽ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ 

ʦʧʠʩʫ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʽ ʤʦʜʝʣʝʡ ʧʦʜʘʥʥʷ ʟʥʘʥʴ. ʇʨʦʙʣʝʤʘ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʟʘʜʘʯʽ ʢʝʨʫʚʘʥʥʷ Web-ʢʦʥʪʝʥʪʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʥʘ ʩʪʠ-

ʢʫ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ, ʩʝʨʝʜ ʷʢʠʭ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 
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ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʪʘ ʟʥʘʥʴ, ʜʠʜʘʢʪʠʢʘ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ 

ʨʦʟʨʦʙʢʠ Web-ʩʠʩʪʝʤ.  

ʋ ʛʘʣʫʟʴ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʥʘʚʯʘʥʥʷ ʟʨʦʙʠʣʠ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʪʘʢʽ ʥʘʫʢʦʚʮʽ ʷʢ ʇ. ʃ. ɹʨʫʩʠʣʦʚʩʴ-

ʢʠʡ ʇ., ʊ. ʄʶʨʨʝʡ, ʇ. ɼʝ ɹʨʘ, ʆ. ɯ. ɹʘʰʤʘʢʦʚ, ɺ. ʆ. ʉʝʤʽʢʽʥ, ɸ. ʌ. ʄʘ-

ʥʘʢʦ, ɼ. ʄʘʢɸʨʪʫʨ, ʊ. ʃ. ʄʘʟʫʨʦʢ ʪʘ ʽʥ. ʇʨʦʙʣʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʨʦʟʛʣʷʥʫʪʘ ʚ ʨʦʙʦʪʘʭ 

ɻ. ʄ. ɭʣʽʟʘʨʝʥʢʘ, ɺ. ʉ. ɸʚʘʥʝʩʦʚʘ, ɺ. ʄ. ʉʦʨʦʢʦ, ʉ. ʉʪʘʥʢʦʚʘ ʪʘ ʽʥ. 

ʉʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʚʠʤʦʛʠ, ʘ ʪʘʢʦʞ ʢʦʥʮʝʧʮʽʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʪʘʢʠʤʠ ʚʯʝʥʠʤʠ ʷʢ ʄ. ɿ. ɿʛʫʨʦʚʩʴʢʠʡ, ɯ. ʌ. ɹʦʛʜʘʥʦ-

ʚʘ, ɺ. ʆ. ɼʨʝʩʚʷʥʥʽʢʦʚ, ʉ. ɼ. ʉʠʚʝʮʴ ʪʘ ʽʥ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ, 

ʥʝʚʠʨʽʰʝʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ Web-ʧʦʨʪʘʣʽʚ, ʷʢʽ ʙ ʥʘʜʘʚʘ-

ʣʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʽ ʤʝʭʘʥʽʟʤʠ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʟʘʪʨʝʙʫʚʘʥʠʭ ʧʨʦʬʝʩʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʫ ʤʦʜʝ-

ʣʝʡ ʽ ʤʝʪʦʜʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩ-

ʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʤ Web-

ʢʦʥʪʝʥʪʦʤ. 
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1. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʽ Web-ʩʠʩʪʝʤʠ 

ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʚʠʢʣʠʢʽʚ 

 

1.1. ɹʝʟʧʝʨʝʨʚʥʘ ʦʩʚʽʪʘ ʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ 

ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʧʝʨʝʙʫʚʘʻ ʚ ʫʤʦʚʘʭ «ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʠʙʫ-

ʭʫ», ̔ ʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ WWW ̔  ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʨʦʙʢʠ ʧʨʦʛ-

ʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʑʦʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʟʥʘʥʴ ʜʦʩʷʛʘʻ 4ï6%, ̔  ʪʝʧʝ-

ʨʽʰʥʽʡ ʬʘʭʽʚʝʮʴ ʤʘʡʞʝ ʪʨʝʪʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʩʚʦʛʦ ʨʦʙʦʯʦʛʦ 

ʯʘʩʫ ʤʫʩʠʪʴ ʚʠʪʨʘʯʘʪʠ ʥʘ ʧʦʥʦʚʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʽ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʚʽʥ ʦʪʨʠʤʫʻ ʜʦ 50% ʟʥʘʥʴ ʚʞʝ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ [1]. ʊʦʤʫ ʧʠʪʘʥʥʷ ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʠʭ Web-ʩʠʩʪʝʤ ʢʝʨʫʚʘʥ-

ʥʷ ʧʨʦʬʝʩʽʡʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʽ ʥʘʚʯʘʥʥʷʤ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʟʥʘʯʫ-

ʱʦʩʪʽ. ʋʢʨʘʾʥʘ ʩʪʦʾʪʴ ʧʝʨʝʜ ʚʠʢʣʠʢʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ ʦʩ-

ʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ ʟʘ ʧʨʠʥʮʠʧʦʤ «ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ» [1-

3]. ʇʦʪʨʝʙʘ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʧʦʧʦʚʥʝʥʥʽ ʡ ʚʽʜʥʦʚʣʝʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʥʘʥʴ, ʾʭʥʴʦʾ ʘʢʪʫʘʣʽʟʘʮʽʾ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʝʪʘʧʽ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ 

ʦʙʫʤʦʚʣʝʥʘ ʪʝʤʧʘʤʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʧʝʨʝʭʦʜʦʤ ʜʦ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɸʥʘʣʽʟ ʨʦʙʽʪ ʧʦ ʧʨʦʙʣʝʤʘʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʜʠʩʪʘʥʮʽʡʥʦ ʾʦʩʚʽʪʠ [1-7] ʪʘ ʦʩʚʽʪʠ ʜʣʷ ʜʦʨʦʩʣʠʭ [Error! 

Reference source not found.,9] ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʝʟʧʝ-

ʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʣʽʢ ʚʠʤʦʛ, ʷʢʽ ʚʦʥʦ ʩʪʘʚʠʪʴ ʜʦ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʉʴʦʛʦʜʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ ʽ ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʦʩʚʽʪʥʽʭ ʧʦ-

ʩʣʫʛ. ʇʦʩʣʫʛʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ (ɹʅ) ʤʘʶʪʴ ʜʦʧʦʚʥʠʪʠ ʙʘʟʦʚʫ 

ʰʢʽʣʴʥʫ ʽ ʚʠʱʫ ʦʩʚʽʪʫ. ʎʝ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʧʦʷʚʦʶ ʪʘʢʠʭ ʥʝʪʨʘʜʠʮʽʡ-

ʥʠʭ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʷʢ «ʋʥʽʚʝʨʩʠʪʝʪʠ ʙʝʟ ʩʪʽʥ», «ʰʢʦʣʠ ʛʥʫʯʢʦʛʦ ʥʘ-

ʚʯʘʥʥʷ», ʮʝʥʪʨʠ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʭ Web-ʧʦʨʪʘʣʽʚ ̔  ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝ-

ʪʦʜʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ɹʅ.  

ʆʩʥʦʚʥʘ ʘʫʜʠʪʦʨʽʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ð ʜʦʨʦʩʣʽ ʣʶʜʠ. ʄʝʪʦʶ 

ʥʘʚʯʘʥʥʷ ʻ ʧʝʨʝʧʽʜʛʦʪʦʚʢʘ, ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽ ʢʫʣʴʪʫʨʥʦʛʦ 

ʨʽʚʥʷ ʣʶʜʝʡ, ʷʢʽ ʧʦʜʦʣʘʣʠ ʚʽʢ ʙʘʟʦʚʦʛʦ ʥʘʚʯʘʥʥʷ. ʊʦʤʫ ̔ ʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʩʣʫʞʘʪʴ ʷʢ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ (ʉɹʅ) ʧʦʚʠʥʥʽ ʚʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʚʯʘʥʥʷ ʜʦʨʦʩʣʠʭ. 
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ɹʅ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʧʦʩʪʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʮʽʣʽʩʥʠʡ ʨʦʟʚʠʪʦʢ 

ʣʶʜʠʥʠ ʷʢ ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʾʾ ʞʠʪʪʷ, ʧʽʜʚʠʱʝʥʥʷ ʤʦʞʣʠ-

ʚʦʩʪʝʡ ʾʾ ʪʨʫʜʦʚʦʾ ʽ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʫ ʩʚʽʪʽ, ʷʢʠʡ ʪʘʢ ʰʚʠʜʢʦ ʟʤʽ-

ʥʶʻʪʴʩʷ. ʈʦʙʦʪʦʜʘʚʮʽ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʢʝʨʫʶʪʴʩʷ ʧʨʠʥʮʠʧʦʤ: «ʃʶʜʠ ð 

ʥʘʡʚʠʱʘ ʪʝʭʥʦʣʦʛʽʷ ʽ ʥʘʡʮʽʥʥʽʰʠʡ ʢʘʧʽʪʘʣ». ʊʦʤʫ ʜʣʷ ʉɹʅ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ ʧʦʜʘʪʠ ʢʫʨʩʠ ʟ ʨʽʟʥʠʭ ʦʙʣʘʩ-

ʪʝʡ ʟʥʘʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʽʟʥʦʩʪʦʨʦʥʥʴʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʉɹʅ ʧʦʜʘʥʽ 

ʚ ʪʘʙʣ.1.1. 

 

ʊʘʙʣʠʮʷ 1.1  

ʆʩʦʙʣʠʚʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʉɹʅ 

ˉ 

ʧ/ʧ 
ʆʩʦʙʣʠʚʽʩʪʴ ɹʅ ʇʦʷʩʥʝʥʥʷ ɺʽʜʦʙʨʘʞʝʥʥʷ ʚ ʉɹʅ 

1 2 3 4 

1.  

ɸʢʪʫʘʣʴʥʽʩʪʴ 

 ̔ʨʝʣʝʚʘʥʪʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʟʤʽʩʪʫ ʦʩʚʽʪʠ 

ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʪʝʭʥʦʣʦ-

ʛʽʡ, ʩʫʯʘʩʥʠʤ ʧʦʪʨʝʙʘʤ ʨʠʥʢʫ 

ʧʨʘʮʽ.  

ʅʘʚʯʘʥʥʷ ʧʦʚʠʥʥʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʧʦʪʦʯʥʠʤ ʟʘʜʘʯʘʤ ʧʦ ʦʩʚʦʻʥʥʶ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʚʠʨʦʙʥʠʮ-

ʪʚʽ, ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʧʨʦʬʝʩʽʡ-

ʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʦʙʽʪʥʠʢʽʚ, ʧʽʜ-

ʛʦʪʦʚʢʠ ʽ ʧʝʨʝʢʚʘʣʽʬʽʢʘʮʽʾ ʢʘʜ-

ʨʽʚ. ʅʝʦʙʭʽʜʥʽʩʪʶ ʩʪʘʻ ʟʚô̫ ʟʦʢ 

ʥʘʚʯʘʥʥʷ ʽʟ ʧʦʩʘʜʦʚʠʤʠ ʦʙʦ-

ʚô̫ ʟʢʘʤʠ. 

ʅʘ ʨʽʚʥʽ ʫʯʥʷ ʥʘʚʯʘʥʥʷ ʧʦʚʠʥ-

ʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʡʦʛʦ ʧʦʪʨʝʙʘʤ, 

ʮʽʣʷʤ, ʧʦʩʘʜʽ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʜʦʧʦʤʘʛʘʪʠ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʬʝ-

ʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ. 

ʉɹʅ ʧʦʚʠʥʥʽ ʩʧʨʘʚʣʷʪʠʩʷ ʟ ʧʦ-

ʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʤ ʦʙô̒ ʤʦʤ ʽʥ-

ʬʦʨʤʘʮʽʾ, ʪʘʢ ʟʚʘʥʠʤ «ʽʥʬʦʨʤʘ-

ʮʽʡʥʠʤ ʚʠʙʫʭʦʤ». 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥ-

ʪʝʥʪʫ, ʟʨʫʯʥʽ ʤʝʪʦʜʠ ʦʥʦʚʣʝʥʥʷ 

ʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʢʦʥʪʝʥʪʫ.  

 

ʄʦʜʝʣʶʚʘʥʥʷ ʢʘʜʨʦʚʠʭ ʽ ʚʠ-

ʨʦʙʥʠʯʠʭ ʟʘʜʘʯ, ʤʦʜʝʣʶʚʘʥʥʷ 

ʢʦʤʧʝʪʝʥʮʽʡ, ʧʦʩʘʜ, ʧʨʦʬʝʩʽʡ.  

 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʤʽʞ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʽ ʥʘʚʯʘʣʴ-

ʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

2.  

ʆʨʽʻʥʪʘʮʽʷ ʥʘ ʥʝ-

ʛʘʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ 

ʆʩʦʙʣʠʚʽʩʪʴ ʥʘʚʯʘʥʥʷ ʜʦʨʦʩ-

ʣʠʭ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʧʦʪʨʝʙʽ ʚ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʘʙʦ ʩʝʥʩʽ ʥʘʚ-

ʯʘʥʥʷ. ʊʦʙʪʦ ʥʘʚʯʘʥʥʷ ʤʘʻ ʙʘ-

ʟʫʚʘʪʠʩʷ ʥʘ ʦʩʦʙʠʩʪʽʡ ʧʦʪʨʝʙʽ ʫ 

ʚʠʨʽʰʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʧʦʩʘʜʦ-

ʚʠʭ, ʚʠʨʦʙʥʠʯʠʭ ʟʘʜʘʯ ʽ ʧʦʪʨʝ-

ʙʽ ʦʩʦʙʠʩʪʽʩʥʦ-ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥ-

ʪʝʥʪʫ, ʟʨʫʯʥʽ ʤʝʪʦʜʠ ʦʥʦʚʣʝʥʥʷ 

ʽ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʢʦʥʪʝʥʪʫ.  

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʚô̫ ʟʢʽʚ ʤʽʞ 

ʫʤʽʥʥʷʤʠ ʽ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥ-

ʪʝʥʪʦʤ. 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʢʦʤ-

ʧʝʪʝʥʮʽʡ ʽ ʾʭ ʟʚô̫ ʟʦʢ ʽʟ ʥʘʚʯʘʣʴ-

ʥʠʤ ʢʦʥʪʝʥʪʦʤ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1.1 

1 2 3 4 

3.   

ʇʨʠʥʮʠʧ ʘʢʪʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘ-

ʪʽʚ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ ʜʦʨʦʩʣʘ ʣʶʜʠʥʘ ʰʫʢʘʻ ʥʘʡ-

ʰʚʠʜʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠ-

ʤʘʥʠʤ ʫ ʥʘʚʯʘʥʥʽ ʟʥʘʥʥʷʤ ʽ ʥʘ-

ʚʠʯʢʘʤ. 

ʈʝʣʝʚʘʥʪʥʝ ʧʨʦʬʝʩʽʡʥʠʤ ʧʦ-

ʪʨʝʙʘʤ ʫʯʥʷ ʧʦʜʘʥʥʷ ʢʦʥʪʝʥʪʫ 

ʢʫʨʩʫ. 

4.  

ɺʠʷʚʣʝʥʥʷ ʽ ʫʨʘʭʫ-

ʚʘʥʥʷ ʦʩʦʙʠʩʪʦʛʦ 

ʜʦʩʚʽʜʫ ʽ ʟʥʘʥʴ ʫʯʥʷ 

ɺʠʷʚʣʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʽ 

ʬʦʨʤʘʣʽʟʘʮʽʷ ʚʞʝ ʥʘʷʚʥʦʛʦ ʦʩʦ-

ʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʟʥʘʥʴ ʫʯʥʷ ʟ 

ʤʝʪʦʶ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʚ-

ʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ɼʦʨʦʩʣʘ ʣʶʜʠʥʘ ʚʦʣʦʜʽʻ ʧʨʦ-

ʬʝʩʽʡʥʠʤ ʽ ʞʠʪʪʻʚʠʤ ʜʦʩʚʽʜʦʤ, 

ʟʥʘʥʥʷʤʠ ʽ ʫʤʽʥʥʷʤʠ, ʷʢʽ ʤʘ-

ʶʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʚʨʘʭʦ-

ʚʘʥʽ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. 

ʄʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʢʦʥʪ-

ʨʦʣʶ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʪʘ 

ʥʘʚʠʯʦʢ ʫʯʥʷ. 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʜʫʤʦʚ ʥʘʚ-

ʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʝʡ 

ʫʯʥʷ ʽ ʢʦʤʧʝʪʝʥʮʽʡ.  

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ 

ʢʫʨʩʫ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʜʫʤʦʚ ʥʘʚ-

ʯʘʥʥʷ. 

5.  

ʂʦʨʝʛʫʚʘʥʥʷ ʽ ʧʦ-

ʧʦʚʥʝʥʥʷ ʟʥʘʥʴ 

ʫʯʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩ-

ʪʽ ʜʦ ʡʦʛʦ ʮʽʣʝʡ 

ʌʫʥʢʮʽʷ ʚʯʠʪʝʣʷ ð ʢʦʨʝʛʫʚʘʥ-

ʥʷ ʽ ʧʦʧʦʚʥʝʥʥʷ ʟʥʘʥʴ ʫʯʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʘ 

ʪʘʢʦʞ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʮʽʣʝʡ 

ʫʯʥʷ. ʅʘ ʧʨʦʪʠʚʘʛʫ ɹʅ, ʜʣʷ ʙʘ-

ʟʦʚʦʾ ʦʩʚʽʪʠ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʧʦ-

ʜʘʥʥʷ ʟʥʘʥʴ «ʟ ʥʫʣʷ» ʽ ʫ ʧʦʚʥʦ-

ʤʫ ʦʙô̒ ʤʽ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʫʯʥʷ, ʡʦʛʦ ʮʽʣʝʡ, 

ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ.  

 

ʄʝʪʦʜʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫ-

ʜʦʚʠ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʮʽʣʝʡ ʩʪʫʜʝʥʪʘ ʟ ʫʨʘ-

ʭʫʚʘʥʥʷʤ ʚʞʝ ʥʘʷʚʥʠʭ ʫ ʥʴʦʛʦ 

ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ. 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʩʘʜ ʽ ʢʦʤʧʝ-

ʪʝʥʮʽʡ. 

ʄʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʨʝʣʝʚʘʥʪʥʠʭ 

ʢʫʨʩʽʚ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʽʥʪʝʨʚʘ-

ʣʽʚ ʤʽʞ ʢʦʤʧʝʪʝʥʮʽʷʤʠ. 

6.  
ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʽ 

ʛʥʫʯʢʽʩʪʴ ʥʘʚʯʘʥʥʷ 

ʇʨʠʥʮʠʧ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜ-

ʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʧʦʪʨʝʙ ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯ-

ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʦʙʠʩʪʦʩʪʽ 

ʽ ʪʠʭ ʦʙʤʝʞʝʥʴ, ʷʢʽ ʥʘʢʣʘʜʘ-

ʶʪʴʩʷ ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʶ, ʥʘʷʚ-

ʥʽʩʪʶ ʚʽʣʴʥʦʛʦ ʯʘʩʫ, ʬʽʥʘʥʩʦ-

ʚʠʭ ʨʝʩʫʨʩʽʚ ʪʦʱʦ. 

ʄʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʚʤʽʩʪʫ 

ʜʦ ʧʦʪʨʝʙ ʩʣʫʭʘʯʽʚ, ʚʠʙʽʨ ʟʤʽʩ-

ʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʘʷʚʣʝʥʦʾ 

ʫʯʥʝʤ ʧʨʦʙʣʝʤʠ, ʫʨʘʭʫʚʘʥʥʷ 

ʽʥʪʝʨʝʩʽʚ ʽ ʧʨʦʙʣʝʤ ʩʪʫʜʝʥʪʽʚ.  

ʄʦʜʝʣʶʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ ʽ 

ʮʽʣʝʡ ʫʯʥʷ. 

 

ʄʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʢʦʥʪ-

ʨʦʣʶ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʪʘ 

ʥʘʚʠʯʦʢ ʫʯʥʷ. 

 

ʉʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʝ ʤʦʜʝ-

ʣʶʚʘʥʥʷ ʫʯʥʷ. 

 

ʄʝʪʦʜʠ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʦʩʪʝʡ 

ʧʨʦ ʫʯʥʷ ʽ ʡʦʛʦ ʧʦʪʦʯʥʠʭ ʥʘʚ-

ʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. 
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7.  
ʇʨʦʚʽʜʥʘ ʨʦʣʴ ʫʯʥʷ 

ʚ ʥʘʚʯʘʥʥʽ 

ʆʩʥʦʚʥʝ ʧʦʣʦʞʝʥʥʷ ʚ ʦʩʚʽʪʽ 

ʜʣʷ ʜʦʨʦʩʣʠʭ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʧʨʦʮʝʩʽ ʥʘ-

ʚʯʘʥʥʷ ʚʽʜʽʛʨʘʻ ʥʝ ʫʯʠʪʝʣʴ, ʘ 

ʫʯʝʥʴ. ʂʦʥʩʪʨʫʢʪʠʚʽʟʤ ð ʧʝʜʘ-

ʛʦʛʽʯʥʘ ʬʽʣʦʩʦʬʽʷ, ʱʦ ʥʘʨʽʞ-

ʥʠʤ ʢʘʤʝʥʝʤ ʚʚʘʞʘʻ ʪʦʯʢʫ ʟʦʨʫ 

ʫʯʥʷ, ʷʢʦʶ ʙ «ʩʠʨʦʶ» ʚʦʥʘ ʥʝ 

ʙʫʣʘ, ʧʨʠʧʫʩʢʘʻ ʜʦʩʷʛʥʝʥʥʷ ʨʝ-

ʟʫʣʴʪʘʪʫ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʦʩʦ-

ʙʠʩʪʝ, ʘʢʪʠʚʥʝ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥ.ɹ 

ɺ ɹʅ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʧʨʽʦʨʠ-

ʪʝʪʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʥʘʚ-

ʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʽ ʩʪʦʨʦʥʠ 

ʫʯʥʷ.  

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʫʯʥʷ, 

ʚʽʜʢʨʠʪʠʭ ʜʣʷ ʧʝʨʝʛʣʷʜʫ, ʤʦʞ-

ʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʫʯʥʝʤ ʥʘʧʨʷʤʢʫ 

ʥʘʚʯʘʥʥʷ.  

 

ɸʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʦʮʽʘʣʴ-

ʥʠʭ ʤʝʨʝʞ ʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʩʧʽʣ-

ʢʫʚʘʥʥʷ. 

8.  

ɺʘʞʣʠʚʽʩʪʴ ʤʽʞ-

ʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 

ʟʥʘʥʴ 

 

ʅʘ ʧʝʨʰʝ ʤʽʩʮʝ ʚʠʭʦʜʷʪʴ ʜʠʩ-

ʮʠʧʣʽʥʠ, ʱʦ ʤʽʩʪʷʪʴ ʽʥʪʝʛʨʦʚʘ-

ʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦ ʜʝʢʽʣʴʢʦʤ ʩʫ-

ʤʽʞʥʠʤ ʦʙʣʘʩʪʷʤ ʟʥʘʥʴ (ʤʽʞ-

ʜʠʩʮʠʧʣʽʥʘʨʥʽ ʜʠʩʮʠʧʣʽʥʠ). 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʦʙ-

ʣʘʩʪʝʡ. ɭʜʠʥʝ ʩʭʦʚʠʱʝ ʤʘʪʝ-

ʨʽʘʣʽʚ ʧʦ ʨʽʟʥʠʤ ʜʠʩʮʠʧʣʽʥʘʤ. 

ʄʝʪʦʜʠ ʧʽʜʪʨʠʤʢʠ ʤʽʞʜʠʩʮʠ-

ʧʣʽʥʘʨʥʠʭ ʟʚô̫ ʟʢʽʚ ʚ ʥʘʚʯʘʣʴ-

ʥʠʭ ʤʘʪʝʨʽʘʣʘʭ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ. 

9.  
ʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦ 

ʚ ʥʘʚʯʘʥʥʽ 

ʉʫʤʽʩʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʷ, 

ʩʧʽʚʫʯʥʽʚ ʽ ʫʯʠʪʝʣʷ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ. 

 

ʇʽʜʪʨʠʤʢʘ ʢʦʣʝʢʪʠʚʥʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ, ʝʣʝʢʪʨʦʥʥʦʛʦ ʩʧʽʣʢʫʚʘʥ-

ʥʷ, ʦʩʚʽʪʥʴʦʾ ʩʧʽʣʴʥʦʪʠ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʦʩ-

ʚʽʪʥʽʭ ʤʝʨʝʞ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯ-

ʥʠʭ ʦʜʥʦʛʨʫʧʥʠʢʽʚ, ʧʝʨʩʦʥʽʬʽ-

ʢʦʚʘʥʠʭ ʧʦʤʽʯʥʠʢʽʚ ʪʦʱʦ. 

 

ʊʠʧʦʚʘ ʤʦʜʝʣʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ: 1) ʧʽʜʛʦʪʦʚʢʫ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʥʘ ʦʩʥʦʚʽ ʦʩ-

ʚʽʪʥʽʭ ʧʦʪʨʝʙ ʧʝʚʥʦʾ ʛʨʫʧʠ ʣʶʜʝʡ; 2) ʦʨʛʘʥʽʟʘʮʽʶ ʜʦʩʪʫʧʫ ʜʦ ʤʘʪʝʨʽʘ-

ʣʽʚ ʢʫʨʩʫ; 3) ʦʨʛʘʥʽʟʘʮʽʶ ʩʧʽʣʢʫʚʘʥʥʷ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

4) ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʦʯʦʢ ʢʦʥʪʨʦʣʶ ʽ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʽʩʧʠ-

ʪʦʤ. ʇʨʦʪʝ ʦʧʠʩʘʥʽ ʚʠʱʝ ʦʩʦʙʣʠʚʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜ-

ʙʘʯʘʶʪʴ, ʱʦ ʉɹʅ ʤʘʶʪʴ ʙʫʪʠ ʯʠʤʦʩʴ ʙʽʣʴʰʠʤ, ʥʽʞ ʧʨʦʩʪʦ ʩʝʨʝʜʦʚʠ-

ʱʝ ʜʣʷ ʧʝʨʝʜʘʯʽ ʩʪʘʪʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʝʚʥʽʡ ʛʨʫʧʽ ʢʦʨʠʩ-

ʪʫʚʘʯʽʚ. ʊʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ, ʧʨʘʢʪʠʯʥʘ ʜʦʮʽʣʴ-

ʥʽʩʪʴ, ʨʝʣʝʚʘʥʪʥʽʩʪʴ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʪʘ ʽʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ ɹʅ 
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ʚʠʤʘʛʘʶʪʴ ʷʢʽʩʥʦ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʽ ʤʦʜʝʣʝʡ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʤʘʶʪʴ ʟʘ-

ʙʝʟʧʝʯʠʪʠ ʩʠʩʪʝʤʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʻ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ, ʨʝʣʝ-

ʚʘʥʪʥʽʩʪʴ ʽ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʧʨʘʢʪʠʯʥʠʡ, ʧʨʠʢʣʘʜʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʊʦʤʫ 

ʦʩʥʦʚʥʠʤʠ ʷʢʦʩʪʷʤʠ ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʨʝʘʣʽʟʫʶʪʴʩʷ ʮʽ ʚʠʤʦʛʠ, ʙʫʜʫʪʴ 

ʘʜʘʧʪʠʚʥʽʩʪʴ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʠ-

ʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɸʜʘʧʪʠʚʥʽʩʪʴ ʷʚʣʷʻ ʩʦʙʦʶ 

ʪʝʥʜʝʥʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ-

ʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʘʙʦ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʶ ʤʽʞ ʾʾ ʮʽʣʷʤʠ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɸʜʘʧʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʫʟʛʦʜʞʝʥʥʽ ʮʽʣʝʡ ʽ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɼʣʷ ʉɹʅ ʮʽʣʷʤʠ ʙʫʜʫʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʮʽʣʽ 

ʫʯʥʷ, ʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ð ʨʝʟʫʣʴʪʘʪʠ ʡʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽʩʪʴ ʉɹʅ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷ ʜʣʷ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ ʚʞʝ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥ-

ʪʝʣʝʢʪʫ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʫ ʩʧʝʮʠʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ «ʧʝʜʘʛʦʛʽʯ-

ʥʦʾ ʩʚʽʜʦʤʦʩʪʽ» ʩʠʩʪʝʤʠ. 

ʄʦʜʝʣʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʚʠʤʦʛʘʤʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʽʩʪʠʪʠʤʝ ʪʘʢʽ ʝʪʘ-

ʧʠ: 1) ʚʠʟʥʘʯʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ ʽ ʮʽʣʝʡ ʫʯʥʷ; 2) ʚʠʟʥʘʯʝʥʥʷ ʚʞʝ ʥʘ-

ʷʚʥʠʭ ʫ ʫʯʥʷ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽʣʷʤ ʥʘʚʯʘʥʥʷ; 

3) ʧʦʙʫʜʦʚʘ ʽ ʘʜʘʧʪʠʚʥʘ ʧʽʜʪʨʠʤʢʘ ʨʝʣʝʚʘʥʪʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʦʩʪʝʡ ʦʪʨʠʤʘʥʠʭ ʥʘ 1-ʤʫ ʽ 2-ʤʫ ʝʪʘʧʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʩʚʽʪʥʽ ʪʝʥʜʝʥʮʽʾ ʽ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʚʠʤʘʛʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ̔ ʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴ-

ʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘʩʪʫʧʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʬʫʥʢʮʽʡ: ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʪʘ 

ʘʜʘʧʪʠʚʥʽʩʪʴ; ʫʨʘʭʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʟʥʘʥʴ ʪʘ ʜʦʩʚʽʜʫ ʩʪʫʜʝʥʪʽʚ; ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʦʚʪʦʨʥʦ-

ʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʨʦʟʰʠʨʝʥʥʷ; ʫʨʘʭʫʚʘʥʥʷ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʚô̫ ʟʢʽʚ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʥʪʽ; ʛʝʥʝʨʘʮʽʷ ʽʥʜʠ-

ʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʷ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ ʜʣʷ ʦʩʚʽʪʠ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ. 
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1.2. ʂʝʨʫʚʘʥʥ ̫ʢʦʥʪʝʥʪʦʤ ʪʘ ʦʙʨʦʙʢʘ ʢʦʥʪʝʥʪʫ ʚ ʽʥʪʝʣʝʢʪʫ-

ʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘʚʯʘʥʥʷ 

ʂʝʨʫʚʘʥʥʷ Web-ʢʦʥʪʝʥʪʦʤ ð ʛʘʣʫʟʴ, ʱʦ ʥʘʙʫʣʘ ʚʝʣʠʢʦʾ ʘʢʪʫ-

ʘʣʴʥʦʩʪʽ ʽʟ ʨʦʟʚʠʪʢʦʤ ʤʝʨʝʞʽ WWW. ʇʦʪʨʝʙʘ ʚ ʽʥʪʝʥʩʠʚʥʽʡ ʧʽʜʪʨʠʤʮʽ 

Web-ʩʘʡʪʽʚ ʽ ʚʝʣʠʢʠʭ ʧʦʨʪʘʣʽʚ ʚʠʤʘʛʘʻ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʢʝʨʫʚʘʥʥʷ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʥʘʧʦʚʥʝʥʥʷʤ. ɺʽʜʧʦʚʽʜʜʶ 

ʥʘ ʜʘʥʫ ʧʦʪʨʝʙʫ ʩʪʘʣʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ð CMS-ʩʠʩʪʝ-

ʤʠ. CMS (WCMS), Web-content management system ð ʮʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʘʚʪʦʤʘʪʠʟʫʻ ʧʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ Web-

ʩʘʡʪʽʚ. ʗʢ ʛʘʣʫʟʴ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ), ʧʨʦʝʢʪʫ-

ʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʷ CMS-ʩʠʩʪʝʤ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʚ ʩʬʝʨʽ ʤʝʪʦ-

ʜʦʣʦʛʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ [10-11] ʪʘ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ [12].  

ɯʟ ʨʦʟʚʠʪʢʦʤ Web-ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʽʥʩʪʨʫ-

ʤʝʥʪʘʨʽʶ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ Web-ʩʘʡʪʽʚ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʥʘʙʫʚ ʢʣʘʩ ʤʘʩʰʪʘʙʥʠʭ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ Web-ʧʦʨʪʘ-

ʣʘʤʠ. Web-ʧʦʨʪʘʣ ð ʮʝ Web-ʩʘʡʪ, ʱʦ ʥʘʜʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʩʣʫʛ 

ʪʘ/ʘʙʦ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʰʠ-

ʨʦʢʽʡ ʘʫʜʠʪʦʨʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʦ Web-ʧʦʨʪʘʣʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʢʦʨʧʦʨʘ-

ʪʠʚʥʽ, ʜʝʨʞʘʚʥʽ, ʧʦʨʪʘʣʠ ʥʦʚʠʥ, ʨʦʟʚʘʞʘʣʴʥʽ ʪʘ ʽʥ. ʈʦʟʚʠʪʦʢ ɯʥʪʝʨʥʝʪʫ 

ʽ ʷʚʠʱʝ «ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʠʙʫʭʫ» ʟʫʤʦʚʠʣʠ ʚʝʣʠʢʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʝ-

ʩʫʨʩʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʽ, ʟʦʢʨʝʤʘ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴ-

ʥʠʭ ʧʦʨʪʘʣ̔ʚ.  

ʇʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʤ ʧʦʨʪʘʣʦʤ (ɯʅʇ) ʩʣʽʜ ʨʦʟʫʤʽʪʠ 

Web-ʧʦʨʪʘʣ, ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘ-

ʮʽʾ, ʟʘʪʨʝʙʫʚʘʥʦʾ ʢʦʨʠʩʪʫʚʘʯʝʤ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʪʘʢʠʭ ʧʦʨʪʘʣʽʚ ʟʘʩʪʦʩʦ-

ʚʫʶʪʴʩʷ ʷʢ CMS ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʴʥʽ ʩʠʩʪʝʤʠ, 

ʩʝʨʝʜ ʷʢʠʭ Wiki-ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ 

(LCMS), ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʥ-

ʥʷʤ (ʉɼʅ, LMS, VLS) ʪʦʱʦ.  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤ ʧʦʙʫʜʦʚʠ ɯʅʇ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ.1.2. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ɯʅʇ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʙʘʛʘʪʠʡ ʜʦʩʚʽʜ ʚ ʦʙʣʘʩʪʽ 

ʨʦʟʨʦʙʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʥʘʚʯʘʶʯʠʭ ʩʠʩʪʝʤ (ITS) ʽ ʘʜʘʧʪʠʚʥʠʭ ʛʽ-

ʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤ. ɼʝʷʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʠʭ 

Web-ʩʠʩʪʝʤʘʭ, ʙʝʨʫʪʴ ʪʘʢʦʞ ʩʚʽʡ ʧʦʯʘʪʦʢ ʚ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʷʢ ʤʘ-

ʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, Data Mining, ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ ʪʘ ʚ ʽʥʰʠʭ ʛʘʣʫ-

ʟʷʭ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ɸʜʘʧʪʠʚʥʽ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 
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ʰʠʨʦʢʦ ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʦʙʦʪʘʭ [13-31]. ɸʥʘʣʽʟ ʮʠʭ ʨʦʙʽʪ ʜʦʟʚʦʣʠʚ ʟʨʦ-

ʙʠʪʠ ʦʛʣʷʜ ʢʣʶʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʪʘʢʠʭ 

ʩʠʩʪʝʤʘʭ. 

 

ʊʘʙʣʠʮʷ 1.2  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤ ʧʦʙʫʜʦʚʠ ɯʅʇ 

ʊʠʧʠ ʩʠʩʪʝʤ 

ʉʠʩʪʝʤʠ ʢʝʨʫ-

ʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ 

ʩʘʡʪʽʚ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, 

CMS 

ʉʠʩʪʝʤʠ ʜʠʩʪʘʥ-

ʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

(ʉɼʅ) LMS, VLS, 

LCMS 

Wiki -ʩʠʩʪʝʤʠ 

ʇʦʧʫʣʷʨʥʽ ʧʨʠ-

ʢʣʘʜʠ ʩʠʩʪʝʤ 

Drupal, Plone, 

Joomla, Wordpress. 

Typo3, 1ʉ-

ɹʠʪʨʠʢʩ, NetCat, 

DotNetNuke, 

Mambo 

Moodle, 

LearningSpace, 

Blackboard, 

WebCT, ATutor, 

ɺʽʨʪʫʘʣʴʥʠʡ 

ʋʥʽʚʝʨʩʠʪʝʪ 

Wikimedia, 

DocBookWiki, 

DokuWiki, 

PhpWiki 

ɻʘʣʫʟʽ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʜʣʷ ɯʅʇ 

ʂʦʨʧʦʨʘʪʠʚʥʽ 

ʧʦʨʪʘʣʠ, 

Web-ʨʝʩʫʨʩʠ 

ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ 

ʇʦʨʪʘʣʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, 

Web-ʨʝʩʫʨʩʠ 

ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ 

ɯʥʬʦʨʤʘʮʽʡʥʦ-

ʜʦʚʽʜʢʦʚʽ Web-

ʨʝʩʫʨʩʠ, 

ʂʦʨʧʦʨʘʪʠʚʥʽ 

ʧʦʨʪʘʣʠ 

ʦʙʤʽʥʫ ʟʥʘʥʥʷʤʠ 

 

ɸʜʘʧʪʠʚʥʽ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤʠ ð ʮʝ ʫʩʽ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤʠ, ʷʢʽ 

ʟʙʝʨʽʛʘʶʪʴ ʦʧʠʩ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʤʦʜʝʣʽ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴ ʮʶ ʤʦʜʝʣʴ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʦʨʠʩʪʫʚʘʯʘ ʨʽʟʥʠʭ ʚʽʟʫʘʣʴʥʠʭ 

ʘʩʧʝʢʪʽʚ ʩʠʩʪʝʤʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʪʨʴʦʤ ʢʨʠʪʝʨʽʷʤ: ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʛʽʧʝʨʪʝʢʩʪʦʚʦʶ ʘʙʦ ʛʽʧʝʨʤʝʜʽʡʥʦʶ, 

ʚʦʥʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʤʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʚʦʥʘ ʧʦʚʠʥʥʘ ʘʜʘʧʪʫʚʘʪʠ 

ʩʚʽʡ ʛʽʧʝʨʤʝʜʽʘ-ʧʨʦʩʪʽʨ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʶ ʤʦʜʝʣʴ [13]. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʯʘʶʯʽ ʩʠʩʪʝʤʠ (Intelligent Tutoring Systems, 

ITS) ð ʮʝ ʢʦʤʧôʁ ʪʝʨʥʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʤʦʜʝʣʽ ʦʩʚʽʪ-

ʥʴʦʛʦ ʢʦʥʪʝʥʪʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ, ʯʦʤʫ ʧʦʪʨʽʙʥʦ ʥʘʚʯʘʪʠ, ̔  ʚʠʢʣʘʜʘʮʴʢʽ 

ʩʪʨʘʪʝʛʽʾ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ, ʷʢ ʧʦʪʨʽʙʥʦ ʥʘʚʯʘʪʠ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʨʦʙʣʷʪʴ 

ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʩʪʫʧʝʥʷ ʦʚʦʣʦʜʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʠʭ ʯʠ ʽʥʰʠʭ ʪʝʤ ʘʙʦ 

ʟʘʚʜʘʥ ɹʟ ʤʝʪʦʶ ʜʠʥʘʤʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʢʦʥʪʝʥʪʫ ʘʙʦ ʩʪʠʣʶ ʚʠʢʣʘʜʘʥʥʷ. 

ʄʦʜʝʣʽ ʢʦʥʪʝʥʪʫ (ʘʙʦ ʙʘʟʠ ʟʥʘʥʴ, ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʯʠ ʩʠʤʫʣʷʮʽʾ) 
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ʥʘʜʘʶʪʴ ʮʠʤ ʩʠʩʪʝʤʘʤ ʚʠʨʘʟʥʦʩʪʽ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʩʪʫʜʝʥʪʠ «ʚʯʘʪʴʩʷ, 

ʜʽʶʯʠ» ʚ ʨʝʘʣʽʩʪʠʯʥʦʤʫ ʽ ʩʤʠʩʣʦʚʦʤʫ ʢʦʥʪʝʢʩʪʽ. [14]. 

ʅʘ ʨʠʩ. 1.1 ʧʦʜʘʶʪʴʩʷ ʤʝʪʦʜʠ ʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʘʜʘʧʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤʘʭ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʥʘʚʯʘʶʯʠʭ ʩʠʩ-

ʪʝʤʘʭ, ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʧʦʪʨʝʙ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴ-

ʥʠʭ Web-ʩʠʩʪʝʤ, ʱʦ ʩʣʫʞʘʪʴ ʜʣʷ ʧʦʙʫʜʦʚʠ ɯʅʇ. 

 

 

 

ʈʠʩ. 1.1. ʄʝʪʦʜʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ Web-ʩʠʩʪʝʤ 

 

 

1.2.1. ʄʝʪʦʜʠ ʘʜʘʧʪʠʚʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʄʝʪʦʜʠ ʘʜʘʧʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤ [15ï17]. ɸʜʘʧʪʘʮʽʷ 

ʢʦʥʪʝʥʪʫ ʪʘ ʘʜʘʧʪʘʮʽʷ ʥʘʚʽʛʘʮʽʾ ð ʜʚʽ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʘʤʠ ʘʜʘʧʪʠʚʥʦʛʦ ʛʽʧʝʨʪʝʢʩʪʫ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ 
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ʛʽʧʝʨʤʝʜʽʘ. ʄʝʪʦʶ ʪʝʭʥʦʣʦʛʽʾ ʘʜʘʧʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ ʻ ʧʨʠʩʪʦʩʫʚʘʥ-

ʥʷ ʚʤʽʩʪʫ ʢʦʞʥʦʛʦ ʚʫʟʣʘ (ʩʪʦʨʽʥʢʠ) ʜʦ ʮʽʣʝʡ ʩʪʫʜʝʥʪʘ, ʟʥʘʥʴ ʽ ʽʥʰʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʤʦʜʝʣʽ ʩʪʫʜʝʥʪʘ. ʋ ʩʠʩʪʝʤʽ ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʜʘʥʥʷ ʢʦʥʪʝʥʪʫ ʩʪʦʨʽʥʢʠ ð ʥʝ ʩʪʘʪʠʯʥ,̔ ʘ ʪʘʢ̔, ʱʦ ʘʜʘʧʪʠʚʥʦ ʛʝʥʝ-

ʨʫʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʄʝʪʦʶ ʪʝʭʥʦʣʦʛʽʾ ʘʜʘʧʪʠʚʥʦʾ ʥʘʚʽʛʘʮʽʾ ʻ ʜʦʧʦʤʦʛʘ ʩʪʫʜʝʥʪʫ ʟʦ-

ʨʽʻʥʪʫʚʘʪʠʩʷ ʽ ʧʝʨʝʤʽʱʫʚʘʪʠʩʷ ʫ ʛʽʧʝʨʧʨʦʩʪʦʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʤʽʥʠ 

ʚʠʛʣʷʜʫ ʚʠʜʠʤʠʭ ʧʦʩʠʣʘʥʴ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʛʽʧʝʨʤʝ-

ʜʽʘ ʤʦʞʝ ʘʜʘʧʪʠʚʥʦ ʩʦʨʪʫʚʘʪʠ, ʘʥʦʪʫʚʘʪʠ, ʘʙʦ ʯʘʩʪʢʦʚʦ ʩʭʦʚʘʪʠ ʧʦʩʠ-

ʣʘʥʥʷ ʧʦʪʦʯʥʦʾ ʩʪʦʨʽʥʢʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʧʨʦʩʪʠʪʠ ʚʠʙʽʨ, ʢʫʜʠ ʧʝʨʝ-

ʩʫʚʘʪʠʩʷ ʜʘʣʽ. ʇʽʜʪʨʠʤʢʘ ʘʜʘʧʪʠʚʥʦʾ ʥʘʚʽʛʘʮʽʾ ʨʦʟʜʽʣʷʻ ʪʫ ʩʘʤʫ ʤʝʪʫ, 

ʱʦ ʡ ʘʚʪʦʤʘʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʢʫʨʩʫ ʥʘʚʯʘʥʥʷ ð ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʫ 

ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʰʣʷʭ ʯʝʨʝʟ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʧʽʜʪʨʠʤʢʘ ʘʜʘʧʪʠʚʥʦʾ ʥʘʚʽʛʘʮʽʾ ʤʝʥʰʝ ʢʝʨʫʶʯʘ ʽ ʙʽʣʴʰʝ «ʧʘʨʪʥʝʨʩʴ-

ʢʘ», ʥʽʞ ʪʨʘʜʠʮʽʡʥʝ ʘʚʪʦʤʘʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ: ʚʦʥʘ ʧʨʦʚʘʜʠʪʴ ʩʪʫʜʝʥ-

ʪʘ, ʟʘʣʠʰʘʶʯʠ ʡʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʦʙʨʘʪʠ ʥʘʩʪʫʧʥʠʡ ʝʣʝ-

ʤʝʥʪ ʟʥʘʥʴ ʜʣʷ ʚʠʚʯʝʥʥʷ, ʥʘʩʪʫʧʥʝ ʟʘʚʜʘʥʥʷ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ. ʋ ʢʦʥ-

ʪʝʢʩʪʽ WWW, ʜʝ ʛʽʧʝʨʤʝʜʽʘ ʻ ʙʘʟʦʚʦʶ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʧʘʨʘʜʠʛʤʦʶ, 

ʧʽʜʪʨʠʤʢʘ ʘʜʘʧʪʠʚʥʦʾ ʥʘʚʽʛʘʮʽʾ ʻ ʧʨʠʨʦʜʥʦʶ ʽ ʝʬʝʢʪʠʚʥʦʶ. 

ɸʜʘʧʪʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ (ɸʌɯ) ð ʢʣʘʩʠʯʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʟ ʦʙʣʘʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ. ɰʾ ʤʝʪʘ ð ʟʥʘʡʪʠ ʜʝʢʽʣʴʢʘ ʝʣʝʤʝʥ-

ʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʪʝʨʝʩʘʤ ʢʦʨʠʩʪʫʚʘʯʘ, ʫ ʚʝʣʠʢʦʤʫ ʦʙô̒ ʤʽ (ʪʝʢʩ-

ʪʦʚʠʭ) ʜʦʢʫʤʝʥʪʽʚ. ɺ ɯʥʪʝʨʥʝʪ ̔ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʫ 

ʧʦʰʫʢʦʚʠʭ ʮʽʣʷʭ, ʪʘʢ ʽ ʚ ʮʽʣʷʭ ʧʝʨʝʛʣʷʜʫ ʽʥʬʦʨʤʘʮʽʾ. ɺʦʥʘ ʟʘʩʪʦʩʦ-

ʚʫʚʘʣʘʩʴ ʜʣʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ Web-ʧʦʰʫʢʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʬʽʣʴʪʨʘʮʽʾ ʽ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʩʝʨʝʜ ʦʪʨʠʤʘʥʦʛʦ ʥʘʙʦʨʫ ʟ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʛʝʥʝʨʘʮʽ ʾʧʦʩʠʣʘʥʴ. ʍʦʯʘ ʤʝʭʘʥʽʟʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʫ ʩʠʩʪʝʤʘʭ ɸʌɯ, ʜʫʞʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʠʚʥʦʛʦ ʛʽ-

ʧʝʨʤʝʜʽʘ, ʥʘ ʨʽʚʥʽ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʢʦʥʪʝʢʩʪʽ WWW ʩʠʩʪʝʤʠ 

ɸʌɯ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʽʢʫ ʘʜʘʧʪʠʚʥʦʾ ʥʘʚʽʛʘʮʽʾ.  

ɯʩʥʫʻ ʜʚʘ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʠʭ ʪʠʧʠ ʤʝʭʘʥʽʟʤʽʚ ɸʌɯ, ʷʢʽ ʤʦʞʫʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʷ, ʷʢ ʜʚʽ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ɸʌɯ ð ʬʽʣʴʪʨʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʚʤʽʩ-

ʪʫ ʽ ʢʦʣʝʢʪʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ. ʇʝʨʰʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʤʽʩʪ ʜʦʢʫʤʝʥʪʘ, 

ʪʦʜʽ ʷʢ ʦʩʪʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʡʦʛʦ ʽʛʥʦʨʫʻ, ʥʘʤʘʛʘʶʯʠʩʴ ʟʘʤʽʩʪʴ ʮʴʦʛʦ 

ʧʽʜʽʙʨʘʪʠ ʢʦʣʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʟʘʮʽʢʘʚʣʝʥʽ ʚ ʦʜʥʘʢʦʚʠʭ ʜʦʢʫ-

ʤʝʥʪʘʭ. ʉʫʯʘʩʥʘ ʪʝʭʥʦʣʦʛʽʷ ɸʌɯ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʾ ʤʘ-
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ʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʤʽʩ-

ʪʫ. ʄʘʶʯʠ ʚʝʣʠʢʫ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ɸʌɯ ʧʨʦʪʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʫ ʤʠʥʫʣʦʤʫ. 

ʆʙô̒ ʤ ʥʘʚʯʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʙʫʚ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʤ, ʽ ʧʦʪʨʝʙʘ ʩʧʨʷʤʦ-

ʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʣʝʛʢʽʩʪʶ ʧʽʜ-

ʪʨʠʤʫʚʘʣʘʩʷ ʘʜʘʧʪʠʚʥʠʤ ʧʣʘʥʫʚʘʥʥʷʤ ʽ ʘʜʘʧʪʠʚʥʠʤʠ ʛʧ̔ʝʨʤʝʜʽʘ-ʪʝʭ-

ʥʦʣʦʛʽʷʤʠ. ʆʜʥʘʢ ɯʥʪʝʨʥʝʪ ʟ ʡʦʛʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪ-

ʥʽʭ ʨʝʩʫʨʩʽʚ ʟʨʦʙʠʚ ɸʌɯ-ʪʝʭʥʦʣʦʛʽʶ ʜʫʞʝ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʦʩʚʽʪʷʥ.  

ʄʝʪʦʜʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʥʘʚʯʘʶʯʠʭ ʩʠʩʪʝʤ [14, 15] ɯʥʪʝʣʝʢ-

ʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʨʽʰʝʥʴ ʤʘʻ ʩʧʨʘʚʫ ʽʟ ʩʪʫʜʝʥʪʩʴʢʠʤʠ ʨʦʟʚô̫ ʟʢʘʤʠ ʥʘ-

ʚʯʘʣʴʥʠʭ ʟʘʜʘʯ (ʷʢʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʴ ʚʽʜ ʧʨʦʩʪʠʭ ʟʘʧʠʪʘʥʴ ʜʦ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʚʜʘʥʴ). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʝʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʢʦʥʪʨʦʣʶʶʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʚʢʘʟʘʪʠ ʣʠʰʝ ʥʘ ʚʽʨʥʽʩʪʴ ʘʙʦ 

ʭʠʙʥʽʩʪʴ ʨʦʟʚô̫ ʟʢʫ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʥʘʣʽʟʘʪʦʨʠ ʤʦʞʫʪʴ ʩʢʘʟʘʪʠ, ʱʦ 

ʩʘʤʝ ʥʝʚʽʨʥʦ ʘʙʦ ʱʦ ʨʦʟʚô̫ ʟʘʥʦ ʥʝ ʧʦʚʥʽʩʪʶ, ʽ ʷʢʽ ʧʨʦʧʫʱʝʥʽ ʯʠ ʥʝʚʽʨ-

ʥʽ ʟʥʘʥʥʷ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʧʦʤʠʣʢʫ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʥʘʣʽʟʘʪʦʨʠ 

ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʫʜʝʥʪʘ ʧʦʪʫʞʥʦʶ ʪʝʭʥʽʢʦʶ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʦʤʠʣʦʢ ʽ ʦʥʦʚʣʝʥʥʷʤ ʤʦʜʝʣʽ ʩʪʫʜʝʥʪʘ. ʏʝʨʝʟ ʥʠʟʴʢʫ 

ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ̔ ʥʪʝʨʬʝʡʩʽʚ Web-ʬʦʨʤ ʮʷ 

ʪʝʭʥʦʣʦʛʽʷ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʚ WWW ʦʜʥʦʶ ʟ ʧʝʨʰʠʭ.  

ʄʝʪʦʶ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʩʪʫʜʝʥʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʜʦʧʦʤʦʛʦʶ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʚʠʨʽ-

ʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ð ʚʽʜ ʥʘʜʘʥʥʷ ʧʽʜʢʘʟʢʠ ʜʦ ʧʦʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʥʘʩ-

ʪʫʧʥʦʛʦ ʝʪʘʧʫ ʟʘʤʽʩʪʴ ʩʪʫʜʝʥʪʘ. ʊʝʭʥʦʣʦʛʽʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʝ ʥʘ ʩʪʽʣʴʢʠ ʧʦʧʫʣʷʨʥʘ ʫ Web-ʩʠʩʪʝʤʘʭ, ʷʢ ʚ ʦʢʨʝ-

ʤʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʘʭ. ɿʫʤʦʚʣʝʥʦ ʮʝ ʚ ʦʩʥʦʚ-

ʥʦʤʫ ʩʢʣʘʜʥʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ. ʗʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʧʝʨʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʯʠʩʪʘ ʨʝʘʣʽʟʘʮʽʷ ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʘ ʥʝ ʚ ʟʤʦʟʽ ʘʢʪʠʚʥʦ ʩʣʽʜʢʫʚʘʪʠ ʟʘ 

ʜʽʷʤʠ ʩʪʫʜʝʥʪʘ ʽ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʧʦʤʦʛʫ ʣʠʰʝ ʧʦ ʟʘʧʠʪʫ. ʏʠʩʪʘ 

ʨʝʘʣʽʟʘʮʽʷ ʥʘ ʩʪʦʨʦʥʽ ʢʣʽʻʥʪʘ ʤʘʻ ʦʙʤʝʞʝʥʥʷ ʧʦ ʩʢʣʘʜʥʦʩʪʽ. ʅʝʦʙʭʽʜʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʧʽʜ-

ʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦʪʨʝʙʫʻ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʘʣʝ 

ʪʘʢʽ ʩʠʩʪʝʤʠ ʩʢʣʘʜʥʽʰʽ ʚ ʨʝʘʣʽʟʘʮʽʾ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ Web-ʪʝʭʥʦʣʦ-

ʛʽʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ AJAX, ʘ ʪʘʢʦʞ ʢʦʥʮʝʧʮʽʷ ʨʦʟʚʠʥʝʥʠʭ 

ɯʥʪʝʨʥʝʪ-ʟʘʩʪʦʩʫʥʢʽʚ RIA ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʪʝʭʥʽʯʥʫ ʧʣʘʪ-

ʬʦʨʤʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ WWW.  
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ʄʝʪʦʜʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʦʣʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ [15]. ɯʥʪʝ-

ʣʝʢʪʫʘʣʴʥʝ ʢʦʣʝʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ð ʛʨʫʧʘ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʨʦʙʣʝʥʘ ʥʘ 

ʧʝʨʝʭʨʝʩʪʽ ʜʚʦʭ ʦʙʣʘʩʪʝʡ, ʱʦ ʥʘ ʧʦʯʘʪʢʫ ʙʫʣʠ ʜʘʣʝʢʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ: 

ʢʦʤʧôʁ ʪʝʨʥʘ ʧʽʜʪʨʠʤʢʘ ʢʦʣʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘ-

ʚʯʘʶʯʽ ʩʠʩʪʝʤʠ. ʉʫʯʘʩʥʠʡ ʥʘʧʨʷʤʦʢ ʨʦʙʦʪʠ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥ ʁʰʪʫʯ-

ʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʚʟʘʻʤʦʜʽʾ ʮʠʭ ʜʚʦʭ ʦʙʣʘʩʪʝʡ. ʈʘʥʥʽ ʨʦʙʦʪʠ ʚ ʦʙʣʘʩʪʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʦʣʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʫ ʜʦ-ɯʥʪʝʨʥʝʪ 

ʢʦʥʪʝʢʩʪʽ. ʉʴʦʛʦʜʥʽ ʞ ɯʥʪʝʨʥʝʪ ʪʘ ʜʠʩʪʘʥʮʽʡʥʘ ʦʩʚʽʪʘ ʟʘʙʝʟʧʝʯʠʣʠ ʷʢ 

ʧʣʘʪʬʦʨʤʫ, ʪʘʢ ʽ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʛʦ ʪʠʧʫ. ɺ ɯʥ-

ʪʝʨʥʝʪ-ʦʩʚʽʪʽ ʧʦʪʨʝʙʘ ʚ ̔ ʥʩʪʨʫʤʝʥʪʘʭ ʧʽʜʪʨʠʤʢʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥ-

ʥʷ ʻ ʢʨʠʪʠʯʥʦʶ, ʪʦʤʫ ʱʦ ʩʪʫʜʝʥʪʠ ʨʽʜʢʦ ʦʩʦʙʠʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʦʜʠʥ 

ʟ ʦʜʥʠʤ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʢʦʨʽʥʥʠʤ ʯʠʥʦʤ ʨʦʟʰʠ-

ʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʩʪʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜʪʨʠʤʢʠ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

(ʪʘʢʠʭ ʷʢ ʛʨʫʧʠ ʧʦʪʦʢʦʚʠʭ ʜʠʩʢʫʩʽʡ ʪʘ ʩʧʽʣʴʥʽ ʜʦʰʢʠ), ʱʦ ʥʘʜʘʶʪʴʩʷ 

ʨʽʟʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ ʢʫʨʩʘʤʠ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʤʠ ʤʦʞʝʤʦ 

ʟʘʟʥʘʯʠʪʠ ʷʢ ʤʽʥʽʤʫʤ ʪʨʠ ʦʢʨʝʤʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʛʨʫʧʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʢʦʣʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ: ʘʜʘʧʪʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʽ ʧʘʨʪʥʝʨʩʪʚʘ, 

ʘʜʘʧʪʠʚʥʘ ʧʽʜʪʨʠʤʢʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʩʪʫʜʝʥʪʠ.  

ʊʝʭʥʦʣʦʛʽʾ ʘʜʘʧʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ ʽ ʧʘʨʪʥʝʨʩʪʚʘ ʥʘʤʘʛʘ-

ʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʧʨʦ ʩʧʽʚʧʨʘʮʶʶʯʠʭ ʯʣʝʥʽʚ ʛʨʫʧʠ (ʥʘʡ-

ʯʘʩʪʽʰʝ ʮʽ ʟʥʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʤʦʜʝʣʷʭ ʩʪʫʜʝʥʪʘ) ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʽʜʭʦʜʷʱʦʾ ʛʨʫʧʠ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʦʣʝʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ. ʎʝ ʤʦʞʥʘ 

ʟʘʩʪʦʩʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʘʜʘʯ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʛʨʫʧ ʜʣʷ ʩʧʽʣʴʥʦʛʦ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯ ʪʘ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʯʣʝʥʘ ʛʨʫʧʠ 

ʜʣʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ.  

ʊʝʭʥʦʣʦʛʽʾ ʜʣʷ ʘʜʘʧʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʥʘʤʘʛʘ-

ʶʪʴʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʫ ʧʽʜʪʨʠʤʢʫ ʢʦʣʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘʢ 

ʩʘʤʦ, ʷʢ ʩʠʩʪʝʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʦʧʦʤʘ-

ʛʘʶʪʴ ʦʢʨʝʤʦʤʫ ʩʪʫʜʝʥʪʫ ʫ ʨʦʟʚô̫ ʟʘʥʥʽ ʧʨʦʙʣʝʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʜʝʷʢʽ ʟʥʘʥʥʷ ʧʨʦ ʭʦʨʦʰʽ ʽ ʧʦʛʘʥʽ ʟʨʘʟʢʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ (ʷʢʽ ʟʘʢʣʘʜʘ-

ʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʘʙʦ ʦʪʨʠʤʫʶʪʴʩʷ ʽʟ ʞʫʨʥʘʣʽʚ ʩʧʽʣʢʫ-

ʚʘʥʥʷ), ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʤʦʞʫʪʴ ʪʨʝʥʫʚʘʪʠ ʘʙʦ 

ʢʦʥʩʫʣʴʪʫʚʘʪʠ ʯʣʝʥʽʚ ʢʦʣʝʢʪʠʚʫ. ʊʝʭʥʦʣʦʛʽʷ ʚʽʨʪʫʘʣʴʥʠʭ ʩʪʫʜʝʥʪʽʚ 

ʧʦʨʽʚʥʷʥʦ ʩʪʘʨʘ. ɿʘʤʽʩʪʴ ʧʽʜʪʨʠʤʫʶʯʦʛʦ ʥʘʚʯʘʥʥʷ ʘʙʦ ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʘ ʟ ʧʦʟʠʮʽʾ ʩʪʘʨʰʦʛʦ ʥʘʜ ʩʪʫʜʝʥʪʘʤʠ (ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʢʦʥʩʫʣʴʪʘʥʪʘ) 

ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʥʘʤʘʛʘʻʪʴʩʷ ʚʚʝʩʪʠ ʨʽʟʥʽ ʪʠʧʠ ʨʽʚʥʦʧʨʘʚʥʠʭ ʚʽʨʪʫʘʣʴ-
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ʥʠʭ ʧʘʨʪʥʝʨʽʚ ʫ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʥʘʧʨʠʢʣʘʜ ʥʘʚʯʘʶʯʠʭ ʧʘʨʪʥʝ-

ʨ̔ ʚ, ʫʯʥʽʚ ʘʙʦ ʥʘʚʽʪʴ ʧʦʨʫʰʥʠʢʽʚ ʧʦʨʷʜʢʫ. ʋ ʢʦʥʪʝʢʩʪʽ ɯʥʪʝʨʥʝʪ-

ʦʩʚʽʪʠ, ʢʦʣʠ ʩʪʫʜʝʥʪʠ ʯʘʩʪʦ ʩʧʽʣʢʫʶʪʴʩʷ ʯʝʨʝʟ ʥʠʟʴʢʦ ʧʨʦʧʫʩʢʥʽ ʢʘʥʘ-

ʣʠ (ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʯʘʪ, ʬʦʨʫʤʠ), ʚʽʨʪʫʘʣʴʥʠʡ ʩʪʫʜʝʥʪ ʩʪʘʻ ʜʫʞʝ 

ʧʨʠʚʘʙʣʠʚʠʤ ʫʦʩʦʙʣʝʥʥʷʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʠʭ ʩʪʨʘʪʝʛʽʡ ʧʽʜʪʨʠʤʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʻ ʽʥʪʝʛʨʘʮʽʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟ ʥʘʧʨʷʤʢʘʤʠ ʘʥʽʤʦʚʘʥʠʭ 

ʘʛʝʥʪʽʚ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ.  

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʢʣʘʩʽʚ ð ʪʝʭʥʦʣʦʛʽʷ, ʜʫʞʝ ʘʢʪʫ-

ʘʣʴʥʘ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. ʋ ʢʦʥʪʝʢʩʪʽ ɯʥʪʝʨʥʝʪ-ʦʩʚʽʪʠ «ʚʽʜʜʘʣʝ-

ʥʠʡ ʚʠʢʣʘʜʘʯ» ʥʝ ʤʦʞʝ ʙʘʯʠʪʠ ʚʠʨʘʟʠ ʥʝʨʦʟʫʤʽʥʥʷ ʘʙʦ ʟʘʛʫʙʣʝʥʦʩʪʽ 

ʥʘ ʦʙʣʠʯʯʷʭ ʩʪʫʜʝʥʪʽʚ. ɿ ʪʘʢʠʤ ʙʨʘʢʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʩʪʘʻ ʜʫʞʝ 

ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʧʨʦʙʣʝʤʥʠʭ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʾ 

ʫʚʘʛʠ, ʷʩʢʨʘʚʠʭ ʩʪʫʜʝʥʪʽʚ, ʷʢʠʤ ʩʣʽʜ ʢʠʥʫʪʠ ʚʠʢʣʠʢ. ʊʘʢ ʩʘʤʦ ʚʘʞʢʠʤ 

ʻ ʽ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʠʥ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʻ ʟʘʥʘʜʪʦ ʣʝʛʢʠʤʠ, 

ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʠʤʠ, ʘʙʦ ʥʝʟʨʦʟʫʤʽʣʠʤʠ. ʉʠʩʪʝʤʠ ʦʩʚʽʪʠ ʥʘ ʦʩʥʦʚʽ 

WWW ʤʦʞʫʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʢʦʞʥʫ ʜʽʶ ʩʪʫʜʝʥʪʘ, ʧʨʦʪʝ ʚʠʢʣʘʜʘʯʫ 

ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ ʩʘʤʦʩʪʽʡʥʦ ʟʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʽ ʚʠʩʥʦʚʢʠ ʥʘ ʦʩʥʦʚʽ 

ʚʝʣʠʢʦʛʦ ʦʙô̒ ʤʫ ʜʘʥʠʭ, ʷʢʽ ʟʙʠʨʘʶʪʴʩʷ ʩʠʩʪʝʤʦʶ. ʉʠʩʪʝʤʠ ʽʥʪʝʣʝʢ-

ʪʫʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʘʩʫ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʚʠʢʣʘʜʘʯʫ ʚ ʜʘʥʽʡ ʩʠʪʫʘʮʽʾ. ʎʝʡ ʥʘʧʨʷʤʦʢ 

ʨʦʙʦʪʠ ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʧʽʜʪʨʠʤʮʽ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʪʘʢʽ 

ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʷʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ (Data 

Mining) ʽ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ. ʄʦʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʷ ʽʥʪʝʣʝʢʪʫ-

ʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʘʩʫ ʽʟ ʘʜʘʧʪʠʚʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʩʧʽʚʨʦʙʽʪʥʠʮ-

ʪʚʘ ʟ ʤʝʪʦʶ ʽʥʬʦʨʤʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʘ ʧʨʦ ʭʽʜ ʢʦʣʝʢʪʠʚʥʦʾ ʩʪʫʜʝʥʪʩʴ-

ʢʦʾ ʨʦʙʦʪʠ ʽ ʧʨʦ ʧʦʪʨʝʙʫ ʡʦʛʦ ʦʩʦʙʠʩʪʦʛʦ ʚʪʨʫʯʘʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʧʨʦʮʝʩʫ.  

 

 

1.2.2. ʆʙô̒ ʢʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʭ Web-ʩʠʩʪʝʤ 

ɸʚʪʦʨʠ ʫʟʘʛʘʣʴʥʶʶʯʦʾ ʤʦʜʝʣʽ ʘʜʘʧʪʠʚʥʦʾ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤʠ 

AHAM (Adaptive Hypertext Application Model) [17], ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʝʪʘʣʦʥʥʽʡ ʤʦʜʝʣʽ ʛʽʧʝʨʪʝʢʩʪʫ ɼʝʢʩʪʝʨ [18, 19] ʧʨʦʧʦʥʫʶʪʴ ʥʘʩʪʫʧʥʫ 

ʩʪʨʫʢʪʫʨʫ ʘʜʘʧʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤ (ʨʠʩ. 1.2). 

ɸʚʪʦʨʠ AHAM [17] ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʨʷʜʫ ʝʣʝʤʝʥʪʽʚ ʚ 

ʘʜʘʧʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤʘʭ:  
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ï ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʦʧʠʩʫʻ, ʷʢʠʤ ʯʠʥʦʤ ʽʥʬʦʨʤʘʮʽʷ ʩʠʩ-

ʪʝʤʠ ʩʪʨʫʢʪʫʨʫʻʪʴʩʷ ʽ ʧʦʻʜʥʫʻʪʴʩʷ;  

ï ʤʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʦʧʠʩʫʻ ʪʝ, ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʘ 

ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠʩʷ ʚ ʩʠʩʪʝʤʽ, ʮʝ ʚʢʣʶʯʘʻ ʧʦʜʘʥʥʷ ʮʽʣʴʦʚʠʭ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʞʝ ʚʽʜʚʽʜʘʥʽ ʥʠʤ 

ʩʪʦʨʽʥʢʠ;  

ï ʤʦʜʝʣʴ ʚʠʢʣʘʜʘʥʥʷ, ʘʙʦ ʤʦʜʝʣʴ ʘʜʘʧʪʘʮʽʾ, ʤʽʩʪʠʪʴ ʧʝʜʘʛʦʛʽʯʥʽ 

ʧʨʘʚʠʣʘ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ, ʷʢʠʤ ʯʠʥʦʤ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 

ʽ ʤʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʧʦʻʜʥʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʦʯʥʦʾ 

ʘʜʘʧʪʘʮʽʾ;  

ï ʤʝʭʘʥʽʟʤ ʘʜʘʧʪʘʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʥʫʻ ʘʜʘʧʪʘʮʽʶ ʯʝʨʝʟ ʘʜʘʧ-

ʪʫʚʘʥʥʷ ʘʙʦ ʜʠʥʘʤʽʯʥʫ ʛʝʥʝʨʘʮʽʶ ʢʦʥʪʝʥʪʫ ʩʪʦʨʽʥʦʢ, ʘ ʪʘʢʦʞ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʘʜʨʝʩ ʪʘ ʪʠʧʽʚ ʧʦʩʠʣʘʥʴ, ʱʦʙ ʧʨʦʚʘʜʠʪʠ ʢʦʞʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ.  

 

 

 

ʈʠʩ. 1.2. ɽʪʘʣʦʥʥʘ ʤʦʜʝʣʴ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤ AHAM 

 

 

ʄʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʆʩʥʦʚʦʶ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩ-

ʪʽ ʚ AHAM ʻ ʧʦʥʷʪʪʷ. ɸʚʪʦʨʠ AHAM [17] ʜʫʞʝ ʯʽʪʢʦ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴ-

ʥʦʤʫ ʽ ʪʝʭʥʽʯʥʦʤʫ ʨʽʚʥʽ ʚʠʜʽʣʷʶʪʴ ʽ ʨʦʟʤʝʞʦʚʫʶʪʴ ʧʦʥʷʪʪʷ  ̔ʽʥʬʦʨ-

ʤʘʮʽʶ ʩʠʩʪʝʤʠ. ʇʦʥʷʪʪʷ ʻ ʩʝʤʘʥʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪ-

ʥʦʾ ʦʙʣʘʩʪʽ. ʊʦʜʽ ʷʢ ʬʘʢʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʫ 

ʧʨʝʜʩʪʘʚʣʷʻ ʣʠʰʝ ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ, ʷʢʠʡ ʧʝʚʥʠʤ ʯʠʥʦʤ ʟʚô̫ ʟʫʻʪʴʩʷ ʽʟ 

ʈʽʚʝʥʴ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ 

(Run-time) 

ʉʧʝʮʠʬʽʢʘʮʽʾ ʧʦʜʘʥʥʷ  

ʄʦʜʝʣʴ  

ʧʨʝʜʤʝʪʥʦʾ  

ʦʙʣʘʩʪʽ 

ɺʥʫʪʨʽʰʥʴʦ-ʢʦʤʧʦʥʝʥʪʥʠʡ ʨʽʚʝʥʴ 

ʄʦʜʝʣʴ ʚʠʢʣʘʜʘʥʥʷ 

ʈʝʘʣʽʟʘʮʽʷ ʟʚô̫ ʟʫʚʘʥʥʷ ʜʣʷ ʛʽʧʝʨʧʦʩʠʣʘʥʴ 

ʄʦʜʝʣʴ 

ʢʦʨʠʩʪʫʚʘʯʘ 

ʈʽʚʝʥʴ 

ʟʙʝʨʽʛʘʥʥʷ 
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ʨʽʚʥʝʤ ʧʦʥʷʪʴ. ʋ [20] ʪʘʢʦʞ ʨʦʙʠʪʴʩʷ ʧʦʜʽʙʥʝ ʨʦʟʤʝʞʫʚʘʥʥʷ, ʧʨʠ 

ʮʴʦʤʫ ʧʦʥʷʪʪʷ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʦʚʥʽʰʥʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʝʥʪʫ 

ʩʝʤʘʥʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ.  

ʋ AHAM ʘʪʦʤʘʨʥʝ ʧʦʥʷʪʪʷ ʚʽʜʧʦʚʽʜʘʻ ʬʨʘʛʤʝʥʪʫ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʮʝ ʧʦʥʷʪʪʷ ʨʝʧʨʝʟʝʥʪʫʻʪʴʩʷ ʧʦʨʮʽʻʶ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʙʝ-

ʨʽʛʘʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦ-ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʨʽʚʥʽ. ʉʢʣʘʜʝʥʠʤʠ ̒  ʧʦʥʷʪʪʷ, 

ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʥʘʙʦʨʫ ʘʪʦʤʘʨʥʠʭ. ɺʠʜʽʣʷʶʪʴ ʪʘʢʦʞ ʩʢʣʘʜʝʥʽ ʧʦ-

ʥʷʪʪʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʝʚʥʫ ʩʪʦʨʽʥʢʫ ð ʧʦʥʷʪʪʷ-ʩʪʦʨʽʥʢʠ. ɸʙ-

ʩʪʨʘʢʪʥʽ ʩʢʣʘʜʝʥʽ ʧʦʥʷʪʪʷ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʤʥʦʞʠʥʠ ʧʦʥʷʪʴ-ʩʪʦʨʽʥʦʢ 

ʘʙʦ ʽʥʰʠʭ ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ. ɺʨʝʰʪʽ ʨʝʰʪ ʫʩʽ ʧʦʥʷʪʪʷ ʩʪʨʫʢʪʫʨʫ-

ʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʻʨʘʨʭʽʾ ʽ ʚʽʜʥʦʰʝʥʴ. ʇʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ ʪʘʢʠʤ 

ʯʠʥʦʤ ʤʦʜʝʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ ʧʦʥʷʪʴ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦ-

ʚô̫ ʟʘʥʽ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʫ.  

ʇʨʦʮʝʩ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʧʦʥʷʪʴ ʽ ʢʦʥʪʝʥʪʫ ʥʘʟʠʚʘʶʪʴ 

ʽʥʜʝʢʩʘʮʽʻʶ, ʪʦʤʫ ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ ʧʦʥʷʪʴ ʜʣʷ ʢʦʞʥʦʾ ʩʪʦʨʽʥʢʠ 

ʥʘʛʘʜʫʻ ʽʥʜʝʢʩʘʮʽʶ ʩʪʦʨʽʥʢʠ ʟʘ ʥʘʙʦʨʦʤ ʢʣʶʯʦʚʠʭ ʩʣʽʚ. ʇʦʜʽʙʥʘ ʽʥ-

ʜʝʢʩʘʮʽʷ, ʷʢʫ ʪʘʢʦʞ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʩʝʤʘʥʪʠʯʥʦʶ, ʷʢ ʧʨʘʚʠʣʦ ʚʠʢʦʥʫ-

ʻʪʴʩʷ ʚʨʫʯʥʫ ʘʚʪʦʨʘʤʠ ʢʫʨʩʽʚ ʘʙʦ ʝʢʩʧʝʨʪʘʤʠ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ.  

ʂʦʞʥʘ ʩʪʦʨʽʥʢʘ ʧʦʚô̫ ʟʫʻʪʴʩʷ ʟ ʦʜʥʠʤ ʘʙʦ ʙʽʣʴʰʝ ʧʦʥʷʪʪʷʤʠ, ʷʢʽ 

ʦʧʠʩʫʶʪʴ ʜʝʷʢʠʡ ʟ ʘʩʧʝʢʪʽʚ ʮʽʻʾ ʩʪʦʨʽʥʢʠ. ʉʝʤʘʥʪʠʯʥʘ ʽʥʜʝʢʩʘʮʽʷ ʩʪʦ-

ʨʽʥʦʢ ʤʦʞʝ ʙʫʪʠ ʦʜʥʦʧʦʥʷʪʽʡʥʦʶ, ʢʦʣʠ ʦʜʥʘ ʩʪʦʨʽʥʢʘ ʩʪʦʩʫʻʪʴʩʷ ʦʜ-

ʥʦʛʦ ʽ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʧʦʥʷʪʪʷ ʟʦʚʥʽʰʥʴʦʾ ʤʦʜʝʣʽ, ʽ ʙʘʛʘʪʦʧʦʥʷʪʽʡʥʦʶ, 

ʢʦʣʠ ʢʦʞʥʘ ʩʪʦʨʽʥʢʘ ʤʦʞʝ ʙʫʪʠ ʩʧʽʚʚʽʜʥʝʩʝʥʘ ʽʟ ʙʘʛʘʪʴʤʘ ʧʦʥʷʪʪʷʤʠ. 

ʊʠʧ ʩʝʤʘʥʪʠʯʥʦʾ ʽʥʜʝʢʩʘʮʽʾ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʽʧʝʨʧʨʦʩʪʦʨʫ ʚʝʣʠʢʦʶ 

ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʘʜʘʧʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʽ.  

ʆʨʛʘʥʽʟʘʮʽʷ ʛʽʧʝʨʧʨʦʩʪʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʧʦʥʷʪʽʡʥʦʾ ʽʥʜʝʢ-

ʩʘʮʽʾ ʧʦʨʦʜʞʫʻ ʩʪʨʦʛʽ ʚʠʤʦʛʠ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʩʝʤʘʥʪʠʢʫ. ʊʫʪ ʟʘʚʞʜʠ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʻ ʥʘʷʚʥʽʩʪʴ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʧʦʥʷʪ-

ʪʷʤʠ (ʢʨʘʱʝ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʟʚô̫ ʟʢʽʚ), ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʽʧʝʨʧʦʩʠʣʘʥʴ. ɯʥʰʠʤ ʦʙʤʝʞʝʥʥʷʤ ʻ ʪʝ, ʱʦ ʮʝʡ ʧʽʜʭʽʜ 

ʚʘʞʢʦ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʚʞʝ ʽʩʥʫʶʯʦʾ ʪʨʘʜʠʮʽʡʥʦʾ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤʠ 

ʟ ʤʝʪʦʶ ʾʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʘʜʘʧʪʠʚʥʫ. ɹʘʛʘʪʦʧʦʥʷʪʽʡʥʘ ʽʥʜʝʢʩʘʮʽʷ ʧʦ-

ʪʫʞʥʽʰʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʛʽʧʝʨ-

ʧʨʦʩʪʦʨʽ, ʥʘʪʦʤʽʩʪʴ ʚʦʥʘ ʚʠʤʘʛʘʻ ʛʣʠʙʰʦʾ ʧʨʦʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʩʝʤʘʥ-

ʪʠʯʥʠʭ ʤʦʜʝʣʝʡ.  

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʪʠʧ ʩʠʩʪʝʤʠ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʚʽʜʢʨʠʪʦʩʪʽ ʾʾ ʢʦʥʪʝʥʪʫ: ʟʘʢʨʠʪʽ ʘʙʦ ʚʽʜʢʨʠʪʽ ʩʠʩʪʝʤʠ [21, 22]. 
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ʋ ʩʠʩʪʝʤʘʭ ʽʟ ʟʘʢʨʠʪʠʤ ʢʦʥʪʝʥʪʦʤ ʡʦʛʦ ʩʝʤʘʥʪʠʯʥʘ ʽʥʜʝʢʩʘʮʽʷ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʥʘ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ. ʋ ʩʠʩʪʝʤʘʭ ʽʟ ʢʦʥʪʝʥʪʦʤ, ʱʦ ʨʦʟ-

ʰʠʨʶʻʪʴʩʷ, ʢʦʥʪʝʥʪ ʽʥʜʝʢʩʫʻʪʴʩʷ ʘʚʪʦʨʦʤ ʚ ʤʦʤʝʥʪ ʜʦʜʘʚʘʥʥʷ ʚ ʩʠʩ-

ʪʝʤʫ. ʇʨʠ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʘʜʘʧʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪʴ ʟʘʢʨʠʪʽ ʩʠʩʪʝʤʠ [21]. ɼʦ ʢʣʘʩʫ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʚʽʜʥʝʩ-

ʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʬʽʣʴʪʨʫʶʯʽ ʩʠʩʪʝʤʠ. 

ʋ ʩʠʩʪʝʤʘʭ ʪʘʢʦʛʦ ʨʦʜʫ ʢʦʥʪʝʥʪ ʽʥʜʝʢʩʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʘʣʝ ʥʝ ʥʘ 

ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʤʘʥʪʠʯʥʠʭ ʧʦʥʷʪʴ, ʘ ʥʘ ʦʩʥʦʚʽ 

ʤʦʜʝʣʝʡ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʢʣʶʯʦʚʽ ʩʣʦʚʘ. 

ʅʦʚʝ ʧʦʢʦʣʽʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʨʦʙ-

ʣʷʪʴ ʩʧʨʦʙʠ ʦʙô̒ ʜʥʘʪʠ ʧʦʥʷʪʽʡʥʽ ʤʦʜʝʣʽ ʽʟ ʘʚʪʦʤʘʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ 

ʜʦʢʫʤʝʥʪʽʚ. ɹʘʛʘʪʦ ʟ ʮʠʭ ʩʠʩʪʝʤ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʥʽʡ ʢʘʪʝʛʦ-

ʨʠʟʘʮʽʾ ʜʦʢʫʤʝʥʪʽʚ, ʜʝ ʢʦʞʝʥ ʜʦʢʫʤʝʥʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ 

ʟ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʧʦʥʷʪʪʷʤʠ ʽʩʥʫʶʯʦʾ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙ-

ʣʘʩʪʽ [23]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ ʧʽʜʭʦʜʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʜʣʷ ʦʩʚʽʪ-

ʥʽʭ Web-ʩʠʩʪʝʤ.  

ʉʣʽʜ ʟʛʘʜʘʪʠ ʧʨʦ ʱʝ ʦʜʠʥ ʩʧʝʮʠʬʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʜʝʷʢʽ 

ʩʠʩʪʝʤʠ ʤʽʩʪʷʪʴ ʚ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ð ʤʦʜʝʣʴ ʟʘʜʘʯ [24, 25]. 

ʎʷ ʤʦʜʝʣʴ ʚʽʜʙʠʚʘʻ ʟʥʘʥʥʷ ʧʨʦ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʚʠʢʦʥʫʚʘʪʠʩʴ 

ʪʠʤʠ ʯʠ ʽʥʰʠʤʠ ʨʦʙʽʪʥʠʢʘʤʠ. ʉʪʨʫʢʪʫʨʘ ʟʘʚʜʘʥʴ ʽʥʪʝʛʨʫʻʪʴʩʷ ʽʟ ʤʦ-

ʜʝʣʣʶ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʊʘʢʽ ʩʠʩʪʝʤʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʝʡ ʥʘʧʨʷʤʦʢ ʻ 

ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʚ ʢʦʥʪʝʢʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʄʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ. ɺʽʜʤʽʥʥʽʩʪʴ ʘʜʘʧʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩ-

ʪʝʤ ʚʽʜ ʧʨʦʩʪʦ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤ ʧʦʣʷʛʘʻ ʫ ʥʘʷʚʥʦʩʪʽ ʫ ʧʝʨʰʠʭ ʤʦʜʝʣʽ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʙʫʜʫʻʪʴʩʷ ʘʜʘʧʪʘʮʽʷ. ʑʦʙ ʧʦʙʫʜʫʚʘʪʠ ʽ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʘʢʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʘʜʘʧʪʠʚʥʘ ʩʠʩʪʝʤʘ ʟʙʠ-

ʨʘʻ ʜʘʥʽ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʚʢʣʶʯʘʻ ʥʝʷʚʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʽʷʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʷʚʥʝ ʦʧʠʪʫʚʘʥʥʷ ʪʘ ʚʚʝʜʝʥʥʷ ʥʠʤ ʜʘʥʠʭ. ʄʦʜʝʣʴ ʢʦʨʠʩ-

ʪʫʚʘʯʘ ʽ ʘʜʘʧʪʘʮʽʷ ʻ ʜʚʦʤʘ ʩʪʦʨʦʥʘʤʠ ʦʜʥʦʛʦ ʧʨʦʮʝʩʫ. ʂʽʣʴʢʽʩʪʴ ʽ 

ʷʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʤʦʜʝʣʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʠʧʫ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʝʬʝʢʪʫ, ʷʢʠʡ ʧʨʘʛʥʝ ʥʘʜʘʪʠ ʩʠʩʪʝʤʘ.  

ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ ʤʦʜʝʣʶʶʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʘʜʘʧʪʠʚʥʠʤʠ Web-ʩʠʩʪʝʤʘʤʠ ʻ ʟʥʘʥʥʷ, ʽʥʪʝʨʝʩʠ, ʮʽʣʽ, ʧʝʨʝʜʫ-

ʤʦʚʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʢʦʥʪʝʢʩʪ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ. ʂʦʞ-

ʥʘ ʘʜʘʧʪʠʚʥʘ ʩʠʩʪʝʤʘ ʷʢ ʧʨʘʚʠʣʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʝʷʢʫ ʧʽʜʤʥʦʞʠʥʫ 

ʜʘʥʦʛʦ ʥʘʙʦʨʫ.  
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ʄʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʪʝʥ-

ʪʫ ʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚ ʩʠʩʪʝʤʽ. ʄʦʜʝʣʴ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʝ 

ʙʫʪʠ ʩʢʘʣʷʨʥʦʶ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʨʽʚʝʥʴ ʡʦʛʦ ʟʥʘʥʴ ʚ ʧʨʝʜʤʝʪʥʽʡ ʦʙ-

ʣʘʩʪʽ ʻʜʠʥʠʤ ʟʥʘʯʝʥʥʷʤ ʧʦ ʜʝʷʢʽʡ ʰʢʘʣʽ ð ʢʽʣʴʢʽʩʥʠʤ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ 

0 ʜʦ 5) ʘʙʦ ʷʢʽʩʥʠʤ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜʤʽʥʥʦ, ʜʦʙʨʝ, ʟʘʜʦʚʽʣʴʥʦ, ʥʝʟʘʜʦ-

ʚʽʣʴʥʦ) [21]. ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ʻ ʦʚʝʨʣʝʡʥʘ ʤʦʜʝʣʴ ʟʥʘʥʴ 

ʫʯʥʷ. ɺʦʥʘ ʧʨʝʜʩʪʘʚʣʷʻ ʟʥʘʥʥʷ ʫʯʥʷ ʷʢ ʧʽʜʤʥʦʞʠʥʫ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪ-

ʥʦʾ ʦʙʣʘʩʪʽ, ʷʢʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʦʙʨʘʞʘʻ ʟʥʘʥʥʷ ʧʨʝʜʤʝʪʘ ʥʘ ʨʽʚʥʽ ʝʢʩ-

ʧʝʨʪʘ. ʆʚʝʨʣʝʡʥʘ ʤʦʜʝʣʴ ʟʙʝʨʽʛʘʻ ʜʣʷ ʢʦʞʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʟʥʘʥʴ ʧʨʝʜ-

ʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʜʝʷʢʫ ʦʮʽʥʢʫ, ʱʦ ʚʽʜʙʠʚʘʻ ʨʽʚʝʥʴ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɯʩʥʫʻ ʪʘʢʦʞ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʧʦʤʠʣʦʢ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʷʢ ʢʦʨʝʢʪʥʽ 

ʟʥʘʥʥʷ ʩʪʫʜʝʥʪʘ, ʪʘʢ ʽ ʧʦʤʠʣʢʦʚʽ.  

ʄʦʜʝʣʶʚʘʥʥʷ ʽʥʪʝʨʝʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ð ʥʦʚʠʡ ʥʘʧʨʷʤʦʢ, ʭʘʨʘʢ-

ʪʝʨʥʠʡ ʜʣʷ Web-ʩʠʩʪʝʤ. ɯʥʪʝʨʝʩʠ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʙʫʚʘʶʪʴ ʚʝʣʠʢʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʘʜʘʧʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤ ʫ ʟʚô̫ ʟʢʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʦʙô̒ ʤʫ ʽʥʬʦʨʤʘʮʽʾ ʽ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʘʢʠʭ ʪʠʧʽʚ ʽʥʬʦʨʤʘʮʽʡ-

ʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʷʢ ʝʥʮʠʢʣʦʧʝʜʽʾ, ʛʽʧʝʨʪʝʢʩʪʦʚʽ ʩʠʩʪʝʤʠ ʥʦ-

ʚʠʥ, ʝʣʝʢʪʨʦʥʥʽ ʤʘʛʘʟʠʥʠ, ʤʫʟʝʡʥʽ ʛʽʜʠ ʪʘ ʽʥʰʽ ʩʠʩʪʝʤʠ, ʚ ʷʢʠʭ ʜʦʩʪʫʧ 

ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʤʦʪʠʚʫʻʪʴʩʷ ʽʥʪʝʨʝʩʘʤʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʽ ʪʝʥʜʝʥ-

ʮʽʾ, ʘ ʪʘʢʦʞ ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ʚ ʥʘʚʯʘʥʥʽ ʤʘʶʪʴ ʚʧʣʠʚ ʽ 

ʥʘ ʦʩʚʽʪʥʽ ʩʝʨʚʽʩʠ, ʽ ʪʦʤʫ ʚʠʤʘʛʘʶʪʴ ʙʽʣʴʰʦʾ ʫʚʘʛʠ ʜʦ ʤʦʜʝʣʽ ʽʥʪʝʨʝʩʽʚ 

ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʦʩʚʽʪʥʴʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʍʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʦʰʫʢʦʚʠʭ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʬʽʣʴʪʨʫʶʯʠʭ ʩʠʩʪʝʤ ʻ ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʽʥ-

ʪʝʨʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʢʣʶʯʦʚʠʭ ʩʣʽʚ. ʅʘʪʦʤʽʩʪʴ ʘʜʘʧʪʠʚʥʽ ʛʽʧʝʨʤʝʜʽʘ ʩʠʩ-

ʪʝʤʠ ʧʨʠʩʪʦʩʫʚʘʣʠ ʧʽʜʭʽʜ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʯʥʠʭ ʧʦʥʷʪʴ ʜʦ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʽʥʪʝʨʝʩʽʚ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʜʝʣʴ ʽʥʪʝʨʝʩʽʚ ʩʪʘʻ ʜʫʞʝ ʩʭʦʞʦʶ 

ʥʘ ʦʚʝʨʣʝʡʥʫ ʤʦʜʝʣʴ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʩʠʥʪʝʟ ʧʽʜ-

ʭʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʽʟ ʧʽʜʭʦʜʦʤ ʥʘ ʦʩʥʦʚʽ ʧʦʥʷʪʴ ʜʣʷ ʤʦʜʝʣʽ 

ʽʥʪʝʨʝʩʽʚ ʩʪʫʜʝʥʪʘ.  

ʎʽʣʽ ʽ ʟʘʜʘʯʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʡʙʣʠʞʯʫ ʤʝʪʫ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ 

ʚ ʘʜʘʧʪʠʚʥʽʡ ʩʠʩʪʝʤʽ. ʗʢ ʧʨʘʚʠʣʦ ʚ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʚ ʮʽʡ ʤʦʜʝʣʽ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʥʘʚʯʘʣʴʥʘ ʮʽʣʴ. ɼʦʩʷʛʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʮʽʣʽ ʟʘʙʝʟʧʝ-

ʯʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʣʘʥʫʚʘʥʥʷʤ ʽ ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘʚ-

ʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. ʎʽʣʽ ʫʯʥʷ ʤʦʞʫʪʴ ʤʦʜʝʣʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʪʘ-

ʣʦʛʫ ʮʽʣʝʡ. ʎʝʡ ʧʽʜʭʽʜ ʜʝʱʦ ʩʭʦʞʠʡ ʥʘ ʦʚʝʨʣʝʡʥʫ ʤʦʜʝʣʴ. ʁʦʛʦ ʦʩʥʦ-

ʚʦʶ ʻ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʠʡ ʢʘʪʘʣʦʛ ʤʦʞʣʠʚʠʭ ʮʽʣʝʡ ʫʯʥʷ, ʷʢʽ ʩʠʩʪʝ-

ʤʘ ʧʦʚʠʥʥʘ ʚʤʽʪʠ ʨʦʟʧʽʟʥʘʚʘʪʠ.  
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ʇʝʨʝʜʫʤʦʚʠ ʢʦʨʠʩʪʫʚʘʯʘ ʩʪʦʩʫʶʪʴʩʷ ʡʦʛʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ 

ʧʦʟʘ ʤʝʞʘʤʠ ʢʣʶʯʦʚʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʩʠʩʪʝʤʠ. ʉʶʜʠ ʩʣʽʜ ʚʽʜʥʝʩ-

ʪʠ ʧʨʦʬʝʩʽʶ, ʧʦʩʘʜʦʚʽ ʦʙʦʚô̫ ʟʢʠ, ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʚ ʧʦʚô̫ ʟʘʥʠʭ ʦʙʣʘʩʪʷʭ 

ʽ ʥʘʚʽʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʧʦʛʣʷʜ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ [24, 

25]. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʦʜʽʙʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ ʚʘʞʣʠʚʠʤʠ ʚ ʢʦʥʪʝʢʩʪʽ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʨʦʪʝ ʜʦʩʽ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʚ ʥʝʙʘ-

ʛʘʪʴʦʭ ʩʠʩʪʝʤʘʭ.  

ʄʦʜʝʣʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʜʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘ. ʉʶʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʧʩʠ-

ʭʦʣʦʛʽʯʥʽ ʽ ʦʩʦʙʠʩʪʽʩʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʢʦʛʥʽʪʠʚʥʽ ʩʪʠʣʽ, ʬʘʢʪʦʨʠ ʽ ʥʘʚ-

ʯʘʣʴʥʽ ʩʪʠʣʽ.  

ʇʦʨʽʚʥʷʥʦ ʥʦʚʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʪʝʢʩʪʫ ʨʦʙʦʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘ. ʉʶʜʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ʢʦʨʠʩʪʫʚʘʯʘ, ʡʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʘ ʝʤʦʮʽʡʥʦ-

ʛʦ ʩʪʘʥʫ [21].  

ʄʦʜʝʣʽ ʽ ʤʝʭʘʥʽʟʤʠ ʘʜʘʧʪʘʮʽʾ. ʇʨʠʥʮʠʧ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʜʘʧ-

ʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.3 [29]. 

ɸʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚ 

ʥʽʡ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʤʦʜʝʣʽ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘ ʝʪʘʧʽ ʧʨʠʡ-

ʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦ ʘʜʘʧʪʘʮʽʶ ʦʙʠʨʘʶʪʴʩʷ ʢʦʥʢʨʝʪʥʽ ʤʝʪʦʜʠ ʘʜʘʧʪʘʮʽʾ 

ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʝʪʘʧʫ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʤʝʪʦʶ ʧʦʢʨʘ-

ʱʠʪʠ ʦʙʨʘʥʽ ʘʩʧʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʫʯʥʷ ʽ ʩʠʩʪʝʤʠ. ʈʽʰʝʥʥʷ ʧʨʦ ʘʜʘʧʪʘʮʽʶ 

ʤʦʞʫʪʴ ʚʠʨʘʞʘʪʠʩʷ ʚ ʪʘʢʠʭ ʜʽʷʭ ʷʢ ʧʦʢʘʟ ʜʦʚʽʜʢʦʚʦʛʦ ʚʽʢʥʘ ʜʣʷ ʜʦ-

ʧʦʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʠʢʦʥʘʪʠ ʟʘʚʜʘʥʥʷ, ʧʝʨʝʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʛʽʧʝʨ-

ʧʨʦʩʪʦʨʫ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʫ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʽ ʧʝʨʝʩʫʚʘʪʠʩʷ ʚ 

ʥʴʦʤʫ, ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʷʩʥʝʥʴ ʧʦ ʜʝʷʢʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʥʷʪ-

ʪʶ ʪʦʱʦ. 

ʃʦʛʽʢʘ ʘʜʘʧʪʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʯʘʩʪʦ ʧʦʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘ-

ʙʦʨʫ ʧʨʘʚʠʣ ʘʜʘʧʪʘʮʽʾ [17], ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢʠʡ ʢʦʤʧʦʥʝʥʪ ʘʜʘʧʪʘʮʽʾ 

ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʫʯʥʷ. ɺ ʘʜʘʧ-

ʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤʘʭ ʮʽ ʧʨʘʚʠʣʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʘʜʘʧʪʠʚʥʝ ʧʦ-

ʜʘʥʥʷ ʢʦʥʪʝʥʪʫ ʽ ʘʜʘʧʪʠʚʥʫ ʥʘʚʽʛʘʮʽʶ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧ-

ʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜʭʦʜʠ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʯʥʠʭ ʧʦʥʷʪʴ ʧʨʝʜ-

ʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʩʝʤʘʥʪʠʯʥʦʾ ʽʥʜʝʢʩʘʮʽʾ ʢʦʥʪʝʥʪʫ, ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʽ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʥʜʝʢʩʘʮʽʾ ʢʦʥʪʝʥʪʫ ʥʘ ʙʘʟʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ, ʘ 

ʪʘʢʦʞ ʩʦʮʽʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ, ʪʘʢʽ ʷʢ ʥʘʚʽʛʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʽʾ ʽ ʢʦ-

ʣʝʢʪʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ [20].  
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ʈʠʩ. 1.3. ʄʝʭʘʥʽʟʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʄʦ-

ʜʝʣʽ ʢʦʣʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʥʘʚʯʘʥʥʽ ʩʣʫʞʘʪʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʚʧʨʘ-

ʮʽ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʶʜʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 

ʪʘʢʽ ʪʨʘʜʠʮʽʡʥʽ ʟʘʩʦʙʠ ʩʧʽʣʢʫʚʘʥʥʷ ʷʢ ʝʣʝʢʪʨʦʥʥʝ ʣʠʩʪʫʚʘʥʥʷ, ʬʦʨʫ-

ʤʠ, ʙʣʦʛʠ, ʘ ʪʘʢʦʞ wiki-ʩʠʩʪʝʤʠ.  

ʆʢʨʽʤ ʩʧʽʣʢʫʚʘʥʥʷ, ʢʦʣʝʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʤʦʞʝ ʪʘʢʦʞ ʚʠʨʘʞʘʪʠ-

ʩʷ ʫ ʩʦʮʽʘʣʴʥʽʡ ʥʘʚʽʛʘʮʽʾ [20]. ʉʦʮʽʘʣʴʥʘ ʥʘʚʽʛʘʮʽʷ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫ-

ʚʘʪʠʩʷ ʫ ʧʨʷʤʽʡ ʽ ʥʝʧʨʷʤʽʡ ʬʦʨʤʽ. ʇʨʷʤʘ ʬʦʨʤʘ ʧʝʨʝʜʙʘʯʘʻ ʙʝʟʧʦʩʝ-

ʨʝʜʥʻ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʘʥʦʪʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ, ʚʠʨʘʞʝʥʝ ʫ ʢʦʤʝʥʪʘʨʷʭ ʢʦ-

ʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʚʦʥʠ ʤʘʶʪʴ ʟʤʦʛʫ ʟʘʣʠʰʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʪʦʨʽʥʮʽ.  

ʅʝʧʨʷʤʘ ʩʦʮʽʘʣʴʥʘ ʥʘʚʽʛʘʮʽʷ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʤʝʪʦʜʘʭ ʥʘ ʦʩʥʦʚʽ 

ʽʩʪʦʨʽʾ ʽ ʤʝʪʦʜʘʭ ʢʦʣʝʢʪʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ. ʅʘʚʽʛʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʽʾ 

ʚʽʟʫʘʣʽʟʫʻ ʫʟʘʛʘʣʴʥʝʥʽ ʘʙʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʱʦʜʦ ʧʦʪʦʯ-

ʥʦʾ ʩʪʦʨʽʥʢʠ. ʊʘʢ ʚʘʨʽʘʥʪʘʤʠ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʧʫʙʣʽʢʘʮʽʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜ-

ʚʽʜʫʚʘʥʴ ʩʪʦʨʽʥʢʠ, ʘʙʦ ʯʘʩʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʥʘ ʥʽʡ ʽʥʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘ-

ʄʝʭʘʥʽʟʤ 

ʤʦʥʽʪʦʨʠʥʛʫ 

ɸʜʘʧʪʠʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

ʄʝʭʘʥʽʟʤ 

ʘʜʘʧʪʘʮʽʾ 

ʄʦʜʝʣʶʚʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʘ 

ʇʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʧʨʦ 

ʘʜʘʧʪʘʮʽʶ 

 

ʂʦʨʠʩʪʫʚʘʯ 

ʅʠʟʴʢʦʨʽʚʥʝʚʘ ʽʥʬʦʨʤʘʮʽʷ 

ʤʦʥʽʪʦʨʠʥʛʫ:  

- ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰ 

- ʽʥʽʮʽʡʦʚʘʥʽ, ʟʘʚʝʨʰʝʥʽ, ʚʽʜʤʽʥʝʥʽ 

ʟʘʚʜʘʥʥʷ 

- ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʩʪʠ ʪʦʱʦ 

ɺʠʩʦʢʦʨʽʚʥʝʚʽ 

ʚʠʩʥʦʚʢʠ:  

- ʢʦʨʠʩʪʫʚʘʯ 

ʜʝʟʦʨʽʻʥʪʦʚʘʥʠʡ 

- ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʦʞʝ 

ʚʠʢʦʥʘʪʠ ʟʘʚʜʘʥʥʷ 

- ʩʪʫʜʝʥʪ ʥʝ ʟʨʦʟʫʤʽʚ 

ʧʦʥʷʪʪʷ 

 

ʈʽʰʝʥʥʷ ʧʨʦ ʘʜʘʧʪʘʮʽʶ:  

- ʧʦʢʘʟʘʪʠ ʚʽʢʥʦ ʜʦʧʦʤʦʛʠ 

- ʧʝʨʝʩʪʨʫʢʪʫʨʫʚʘʪʠ ʛʽʧʝʨʧʨʦʩʪʽʨ 

- ʥʘʜʘʪʠ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʥʘʚʯʘʣʴʥʝ ʧʦʥʷʪʪʷ 
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ʤʠ ʪʘ ʽʥ. ʇʦʜʽʙʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʟʨʦʟʫʤʽʪʠ, ʥʘ ʩʢʽʣʴʢʠ ʜʘʥʘ 

ʩʪʦʨʽʥʢʘ ʨʝʣʝʚʘʥʪʥʘ ʩʧʽʣʴʥʦʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘ ʦʩʥʦʚʽ ʚʽʟʫʘʣʽʟʦʚʘʥʠʭ 

ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʚʣʘʩʥʫ ʥʘʚʽʛʘʮʽʶ. ʂʦʣʝʢʪʠʚʥʘ 

ʬʽʣʴʪʨʘʮʽʷ ð ʪʝʭʥʽʢʘ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʧʦʧʝʨʝʜ-

ʥʴʦ ʚʠʨʘʞʝʥʠʭ ʜʫʤʢʘʭ ʘʙʦ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʩʭʦʞʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʂʦ-

ʣʝʢʪʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ ʯʘʩʪʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʡʪʠʥʛʽʚ ʘʙʦ 

ʦʮʽʥʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʜʠʢʘʪʦʨʽʚ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ.  

ʋ ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ ʽʩʪʦʨʽʷ ʘʜʘʧʪʠʚʥʠʭ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ 

ʩʠʩʪʝʤ ʤʘʻ ʢʦʨʝʥʽ ʚ ʜʦ-ɯʥʪʝʨʥʝʪ ʨʦʟʨʦʙʢʘʭ, ʚ ʥʠʭ ʥʝ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦ-

ʩʪʘʪʥʴʦ ʰʠʨʦʢʘ ʫʚʘʛʘ ʤʦʜʝʣʶʚʘʥʥʶ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʫʯʘʩʥʠʢʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʦʪʝ ʮʝʡ ʘʩʧʝʢʪ ʩʪʘʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʫ ʢʦʥ-

ʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ Web-ʩʠʩʪʝʤ, ʚʨʘʭʦʚʫʶʯʠ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ 

ɯʥʪʝʨʥʝʪʫ, ʱʦ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ Web 2.0.  

 
 

 

1.2.3. ʂʘʨʪʠ ʧʦʥʷʪʴ ʷʢ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʝʟʝʥʪʘʮʽʾ ʢʦʥʪʝʥʪʫ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ  

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʨʦʜʦʚʞʫʶʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʟʥʘʯ-

ʥʫ ʨʦʣʴ ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʨʽʟʥʠʭ ʬʦʨʤ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʪʨʝʙʫʚʘʥʽ 

ʚ ʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ, ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ ʧʨʦʛʨʘʤʘʭ, ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʥʘʚ-

ʯʘʥʥʽ ʪʘ ʚ ʩʬʝʨʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ. ɻʽʧʝʨʤʝʜʽʘ-ʩʝʨʝʜʦʚʠʱʝ, 

ʱʦ ʦʪʨʠʤʘʣʦ ʧʦʪʫʞʥʫ ʪʝʭʥʽʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʘʚʜʷʢʠ WWW, ʟʫʤʦ-

ʚʠʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʷʚʫ ʥʦʚʠʭ ʬʦʨʤ ʪʘ ʟʘʩʦʙʽʚ ʧʨʝʟʝʥʪʘʮʽʾ ʽʥʬʦʨ-

ʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. ʈʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʚʽʟʫʘʣʽ-

ʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜʚʠʱʫʶʪʴ ʥʘʦʯʥʽʩʪʴ ʪʘ ʧʦʣʝʛʰʫʶʪʴ 

ʧʨʦʮʝʩ ʩʧʨʠʡʥʷʪʪʷ ʥʦʚʠʭ ʟʥʘʥʴ. ʉʝʨʝʜ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ð h ʠʨʦʢʘ ʧʘʣʽʪ-

ʨʘ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʢʘʨʪ, ʱʦ ʥʘʙʫʣʠ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʙʘʛʘʪʴʦʭ 

ʛʘʣʫʟʷʭ, ʩʫʤʽʞʥʠʭ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʦʩʚʽʪʦʶ. ʂʦʥ-

ʮʝʧʪʫʘʣʴʥʘ ʢʘʨʪʘ, ʘʙʦ ʢʘʨʪʘ ʧʦʥʷʪʪʷ ʤʘʻ ʚʠʛʣʷʜ ʛʨʘʬʘ, ʚʫʟʣʘʤʠ ʷʢʦʛʦ 

ʻ ʧʦʥʷʪʪʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʘ ʨʝʙʨʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ 

ʮʠʤʠ ʧʦʥʷʪʪʷʤʠ. ʊʘʢʽ ʢʘʨʪʠ ʧʝʨʰ ʟʘ ʚʩʝ ʧʦʜʘʶʪʴʩʷ ʛʨʘʬʽʯʥʦ ʥʘ ʧʘʧʝ-

ʨʦʚʠʭ ʯʠ ʮʠʬʨʦʚʠʭ ʥʦʩʽʷʭ, ʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʬʦʨʤʘʣʴʥʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ.  

ɼʘʣʽ ʧʦʜʘʥʦ ʦʛʣʷʜ ʢʘʨʪ ʧʦʥʷʪʴ, ʦʧʠʩ ʧʝʨʝʜʫʤʦʚ ʜʦ ʾʭ ʩʪʚʦʨʝʥʥʷ, 

ʘʥʘʣʽʟ ʾʭ ʪʠʧʽʚ ʪʘ ʮʽʣʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʽʥʬʦʨ-

ʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. ʇʨʠʚʦʜʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʠʤʦʛ 
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ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʦʥʪʦʣʦʛʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ɻʨʘʬʦʚʽ ʪʘ ʤʝʨʝʞʝʚʽ ʧʦʜʘʥʥʷ ʪʘ ʧʝʨʝʜʫʤʦʚʠ ʧʦʷʚʠ ʢʘʨʪ ʧʦ-

ʥʷʪʴ 

ʌʦʥʦʤ ʜʣʷ ʧʦʷʚʠ ʢʘʨʪ ʧʦʥʷʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚ 1960ï70-ʭ ʨʨ. ʙʫʣʠ 

ʛʘʣʫʟʽ, ʜʦʪʠʯʥʽ ʜʦ ʧʩʠʭʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʧʦʜʘʥʥʷ ʟʥʘʥʴ, ʢʦʛʥʽʪʠʚʥʦʾ 

ʧʩʠʭʦʣʦʛʽʾ, ʣʽʥʛʚʽʩʪʠʢʠ, ʬʦʨʤʘʣʴʥʦʾ ʣʦʛʽʢʠ, ʤʘʰʠʥʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠ-

ʨʦʜʥʦʾ ʤʦʚʠ ʪʦʱʦ. 

ʈʘʥʥʽ ʨʦʙʦʪʠ ʟ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʅ. ʍʦʤʩʴʢʦʛʦ [32] ʚ ʛʘʣʫʟʽ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʘ ʢʦʛʥʽʪʠʚʥʦʾ ʣʽʥʛʚʽʩʪʠʢʠ [33]. ʊʘʢ, 

ʄ. ʂʫʽʣʣʽʘʥ [33], ʟʘʩʥʦʚʫʶʯʠʩʴ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʦʜʝʣʶʚʘʥʥʷ ʣʶʜ-

ʩʴʢʦʾ ʧʘʤô̫ ʪʽ, ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʦʜʝʣʴ ʩʝʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ. ʃʦʛʽʯʥʘ 

ʩʪʨʫʢʪʫʨʘ ʥʘ ʙʘʟʽ ʨʝʯʝʥʴ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʪʘ ʤʽʨʢʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ 

ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʘ (ʨʠʩ. 1.4) ʥʘ ʙʘʟʽ ʟʚô̫ ʟʢʽʚ ʘʩʦʮʽʘʪʠʚ-

ʥʦʩʪʽ ʤʽʞ ʧʦʥʷʪʪʷʤʠ. ʈʦʙʦʪʘ ʜʘʣʘ ʧʦʰʪʦʚʭ ʜʦ ʧʦʜʘʣʴʰʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʽʜʥʦʰʝʥʴ ʪʘ ʨʦʟʚʠʪʢʫ ʬʦʨʤʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ. 

 

 

 

ʈʠʩ. 1.4. ʇʦʜʘʥʥʷ ʧʦʥʷʪʪʷ «ɰʞʘ» ʚ ʤʦʜʝʣʽ ʩʝʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ ʂʫʽʣʣʽʘʥʘ [33] 

 

 

ɺ ʛʘʣʫʟʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ D. Ausubel [34, 35] ʧʨʦʧʦʥʫʻ 

ʢʦʥʮʝʧʮʽʶ ʦʩʤʠʩʣʝʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʛʽʧʦʪʝʟʽ ʧʨʦ ʪʝ, 
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ʱʦ ʢʦʛʥʽʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʽʻʨʘʨʭʽʯʥʦ, ʜʝ ʚʠʩʦʢʦʽʥʢʣʶ-

ʟʠʚʥʽ ʧʦʥʷʪʪʷ ʤʽʩʪʷʪʴ ʤʝʥʰ ʽʥʢʣʶʟʠʚʥʽ ʧʽʜʣʝʛʣʽ ʧʦʥʷʪʪʷ ʪʘ ʜʘʥʽ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʚʽʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʽʥʢʦʨʧʦʨʦʚʘʥʠʤ ʚ ʥʘʷʚʥʽ ʢʦʛʥʽʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ ʫʯʥʷ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʽʜʧʦʨʷʜʢʫʚʘʪʠʩʷ ʪʘ ʙʫʪʠ ʩʧʽʚʚʽʜʥʝʩʝʥʠʤ ʟ ʚʽʜʧʦ-

ʚʽʜʥʠʤʠ ʚʞʝ ʽʩʥʫʶʯʠʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʧʦʥʷʪʪʷʤʠ [35]. ʊʘʢʠʤ ʯʠʥʦʤ, 

D. Ausubel ʥʘʛʦʣʦʰʫʻ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʟʚô̫ ʟʫʚʘʥʥʷ 

ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽʟ ʥʘʷʚʥʦʶ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ [36]. ʈʝʘʣʽʟʘʮʽʶ ʮʠʭ 

ʚʠʤʦʛ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʚʠʥʝʥʠʭ ʦʨʛʘʥʘʡ-

ʟʝʨʽʚ, ʷʢʽ ʻ ʙʫʜʴ-ʷʢʦʶ ʬʦʨʤʦʶ ʚʽʟʫʘʣʴʥʦʛʦ, ʚʝʨʙʘʣʴʥʦʛʦ ʯʠ ʪʝʢʩʪʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʦʜʘʻ ʩʪʨʫʢʪʫʨʫ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. ɻʦʣʦʚʥʦʶ ʟʘ-

ʜʘʯʝʶ ʪʘʢʠʭ ʦʨʛʘʥʘʡʟʝʨʽʚ ʻ ʥʘʛʦʣʦʰʝʥʥʷ ʥʘ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʪʷʭ ʪʘ ʾʭ 

ʚʟʘʻʤʥʠʭ ʟʚô̫ ʟʢʘʭ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʟ ʚʽʜʦʤʠʤʠ ʧʦʥʷʪʪʷʤʠ [36].  

ʎʽ ʧʝʜʘʛʦʛʽʯʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʩʪʘʣʠ ʧʽʜʚʘʣʠʥʦʶ ʜʣʷ ʨʦʟ-

ʨʦʙʢʠ ʢʘʨʪ ʧʦʥʷʪʴ ɼʞʝʟʝʬʦʤ ʅʦʚʘʢʦʤ ʚ ʂʦʨʥʝʣʣʴʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʚ 1972 ʨ. [37-39]. ʂʘʨʪʠ ʧʦʥʷʪʴ ʟʘ ɼ. ʅʦʚʘʢʦʤ ð ʛʨʘʬʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʦʜʘʥʥʷ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʧʦʥʷʪʪʷʤʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷ-

ʻʪʴʩʷ ʣʽʥʽʻʶ, ʷʢʘ ʟô̒ ʜʥʫʻ ʜʚʘ ʧʦʥʷʪʪʷ. ʉʣʦʚʘ ʥʘ ʣʽʥʽʾ ʻ ʬʨʘʟʘʤʠ ʟʚô̫ ʟʢʫ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʦʥʷʪʪʷʤʠ. ʇʦʥʷʪʪʷ ʪʘ ʩʫʜʞʝʥʥʷ ʟʘ-

ʟʚʠʯʘʡ ʦʨʛʘʥʽʟʦʚʫʶʪʴʩʷ ʽʻʨʘʨʭʽʯʥʦ ʚʽʜ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʭ ʪʘ ʥʘʡ-

ʙʽʣʴʰ ʽʥʢʣʶʟʠʚʥʠʭ ʜʦ ʥʘʡʜʨʽʙʥʽʰʠʭ [39], ʨʠʩ. 1.5. ʊʘʢʽ ʢʘʨʪʠ ʚʠʥʠʢʣʠ 

ʷʢ ʟʘʩʽʙ ʨʝʘʣʽʟʫʚʘʪʠ ʽʜʝʾ D. Ausubel ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʾ ʫʯʥʷʤ ʥʦʚʠʭ ʟʥʘʥʴ. 

ʂʣʶʯʦʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʘʨʪ ʧʦʥʷʪʴ ʫ ɼ. ʅʦʚʘʢʘ ʻ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ 

ʧʦ ʩʪʚʦʨʝʥʥʶ ʢʘʨʪ ʧʦʥʷʪʴ ʷʢ ʚʠʜ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢʽ ʢʘʨʪʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʫʯʥʷʤ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʚʣʘʩʥʽ ʩʫʜʞʝʥʥʷ ʪʘ ʟʚô̫ ʟʫʚʘʪʠ ʥʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʟ ʚʞʝ ʚʽʜʦʤʦʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʘʩʠʤʽʣʷʮʽʶ ʥʦʚʠʭ ʟʥʘʥʴ ʚ 

ʧʝʨʩʦʥʘʣʴʥʫ ʢʦʛʥʽʪʠʚʥʫ ʩʪʨʫʢʪʫʨʫ. ʂʘʨʪʠ ʧʦʥʷʪʴ ʪʘ ʜʽʷʣʴʥʽʩʪʴ ʟ ʾʭ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʝʘʣʽʟʫʶʪʴ ʪʫʪ ʩʤʠʩʣʦʚʝ ʥʘʚʯʘʥʥʷ ʟʘ D. Ausubel ʥʘ 

ʧʨʦʪʠʚʘʛʫ ʟʘʫʯʫʚʘʥʥʶ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽ ʪʘ ʟʨʦʟʫʤʽʣʽ 

ʢʘʨʪʠ ʧʦʥʷʪʴ ʟʘ ɼ. ʅʦʚʘʢʦʤ ʙʫʜʫʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʘʚʠʣʴʥʦʛʦ 

ʬʦʢʫʩʫʚʘʥʥʷ ʥʘ ʧʠʪʘʥʥʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ [39]. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʘ 

ʦʢʨʝʤʘ ʢʘʨʪʘ ʥʝ ʩʪʘʚʠʪʴ ʟʘ ʤʝʪʫ ʧʦʜʘʪʠ ʫʩʽ ʤʦʞʣʠʚʽ ʟʚô̫ ʟʢʠ ʪʘ ʟʘʣʝʞʥʽ 

ʧʦʥʷʪʪʷ, ʥʘʪʦʤʽʩʪʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʝʟʝʥʪʘʮʽʷ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʭ ʩʫʜ-

ʞʝʥʴ ʚ ʜʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. 

ʋ 1976 ʨ. ɼ. ʌ. ʉʦʚʘ (J. F. Sowa) ʧʨʝʜʩʪʘʚʠʚ ʬʦʨʤʘʣʽʟʤ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʠʭ ʛʨʘʬʽʚ [40], ʷʢʠʡ ʟʛʦʜʦʤ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʚ ʫ ʩʚʦʾʡ ʢʥʠʟʽ [41], 

ʷʢʘ ʩʪʘʣʘ ʟʥʘʯʫʱʠʤ ʚʥʝʩʢʦʤ ʚ ʛʘʣʫʟʴ ʧʦʜʘʥʥʷ ʟʥʘʥʴ. ʂʦʥʮʝʧʪʫʘʣʴʥʽ 
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ʛʨʘʬʠ ʻ ʬʦʨʤʘʣʴʥʦʶ ʥʦʪʘʮʽʻʶ, ʱʦ ʩʣʫʞʠʪʴ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʣʶʜʠ-

ʥʦʶ ʪʘ ʢʦʤʧôʶʪʝʨʦʤ. ɻʨʘʬʠ ʦʧʠʩʫʶʪʴ ʩʤʠʩʣ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦ-

ʨʠʩʪʫʚʘʮʴʢʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʘʣʝ ʪʘʢʦʞ ʚʦʥʠ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʧʨʦʮʝʜʫʨʘʤʠ, 

ʱʦ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʜʦ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʰʠʥʥʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ 

[40]. ʇʨʠʢʣʘʜ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʛʨʘʬʫ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 1.6 [42]. ʌʦʨ-

ʤʘʣʴʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʛʨʘʬ ʻ ʢʽʥʮʝʚʠʤ, ʟʚôʷʟʥʠʤ, ʜʚʦʯʘʩʪʢʦʚʠʤ ʛʨʘ-

ʬʦʤ. ɺʫʟʣʠ ʛʨʘʬʘ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʦʥʷʪʪʷ ʘʙʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʚʽʜʥʦ-

ʰʝʥʥʷ. ʇʦʥʷʪʪʷ ʧʦʟʥʘʯʘʶʪʴʩʷ ʧʨʷʤʦʢʫʪʥʠʢʘʤʠ, ʘ ʚʽʜʥʦʰʝʥʥʷ ð ʝʣʽʧ-

ʩʘʤʠ. ʄʽʪʢʠ ʜʫʛ ʪʫʪ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ [42].  

  

 

 

ʈʠʩ. 1.5. ʂʘʨʪʘ ʧʦʥʷʪʴ ʟʘ ɼ. ʅʦʚʘʢʦʤ, ʱʦ ʨʦʟʢʨʠʚʘʻ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʢʘʨʪ [39]  

 

 

ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚ [42], ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʟʥʘʥʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʙʘʟʽ ʪʝʦʨʽʾ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʛʨʘʬʽʚ ʜʦʧʦʤʘʛʘʻ 

ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʤʽʨʢʫʚʘʥʥʷ ʧʨʦ ʩʪʘʥʠ, ʧʦʚʝʜʽʥʢʫ ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʦʙô̒ ʢ-

ʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʠʭ ʛʽʧʦʪʝʟ ʧʨʦ ʩʢʣʘʜʥʽ ʦʙô̒ ʢʪʠ ʪʘ ʥʝʦʜʥʦʟʥʘʯʥʽ ʩʠʪʫʘʮʽʾ, ʥʘ-

ʧʨʠʢʣʘʜ ʚ ʛʘʣʫʟʽ ʢʦʩʤʦʥʘʚʪʠʢʠ [42]. ɼʦʩʣʽʜʥʠʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 
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ʜʣʷ NASA [42] ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʧʦʜʽʙʥʘ ʛʨʘʬʽʯʥʘ ʨʝʧʨʝʟʝʥʪʘʮʽʷ 

ʟʥʘʥʴ ʜʦʧʦʤʘʛʘʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚ ʨʦʟʫʤʽʥʥʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʩʧʨʦ-

ʱʫʻ ʤʘʥʽʧʫʣʷʮʽʶ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʨʝʚʽʟʽʶ ʟʥʘʥʴ ʪʘ ʧʝʨʝʚʝʜʝʥʥʷ ʾʭ ʚ 

ʨʽʟʥʽ ʨʽʚʥʽ ʩʢʣʘʜʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʘʫʜʠʪʦʨʽʡ ʩʣʫʭʘʯʽʚ. 

 

 

 

ʈʠʩ. 1.6. ʇʨʠʢʣʘʜ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʛʨʘʬʫ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ NASA [42] 

 

 

ʋ 1972 ʨ. F. Dansereau ʟ ʢʦʣʝʛʘʤʠ ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʪʨʘʪʝʛʽʶ ʢʘʨʪ 

ʪʠʧʫ «ʚʫʟʦʣ-ʟʚô̫ ʟʦʢ» (node-link mapping) ʷʢ ʧʨʦʜʦʚʞʝʥʥʷ ʧʽʜʭʦʜʫ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʜʽʘʛʨʘʤ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝ-

ʨʝʞʝʚʠʭ ʤʦʜʝʣʝʡ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʣʶʜʩʴʢʦʾ ʧʘʤô̫ ʪʽ [44]. ʊʘʢʽ ʢʘʨʪʠ 

ʘʚʪʦʨʠ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʢʘʨʪʠ ʟʥʘʥʴ ʘʙʦ Texas Christian University 

Node-Link Mapping (TCU-NLM). ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʴʦʭ 

ʪʠʧʽʚ ʢʘʨʪ: ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʘʨʪʠ, ʢʘʨʪʠ-ʢʝʨʽʚʥʠʮʪʚʘ ʪʘ ʢʘʨʪʠ ʚʽʣʴʥʦʛʦ 

ʩʪʠʣʶ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʢʘʨʪʠ (ʨʠʩ. 1.7) ʩʪʚʦʨʶʶʪʴʩʷ ʝʢʩʧʝʨʪʦʤ ʟ ʤʝʪʦʶ 

ʧʨʝʟʝʥʪʘʮʽʾ ʜʝʷʢʦʾ ʪʝʤʠ ʫʯʥʷʤ ʘʙʦ ʢʽʥʮʝʚʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʂʘʨʪʠ-

ʢʝʨʽʚʥʠʮʪʚʘ ʻ ʯʘʩʪʢʦʚʠʤʠ ʢʘʨʪʘʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʧʦʚʥʝʥʥʷ ʧʨʦ-

ʛʘʣʠʥ ʚ ʧʨʦʮʝʩʽ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʘʙʦ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʂʘʨʪʠ ʚʽʣʴ-

ʥʦʛʦ ʩʪʠʣʶ ʢʦʥʩʪʨʫʶʶʪʴʩʷ ʫʯʥʝʤ ʯʠ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʽʜ ʯʘʩ ʦʧʨʘʮʶ-

ʚʘʥʥʷ ʚʝʨʙʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʨʘʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ [44]. 

ɺʫʟʣʠ ʩʣʫʞʘʪʴ ʜʣʷ ʚʠʨʘʞʝʥʥʷ ʧʦʥʷʪʴ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʚô̫ ʟʢʠ (ʨʝʙ-

ʨʘ) ʤʘʶʪʴ ʥʘʧʨʷʤʦʢ ʪʘ ʧʦʟʥʘʯʘʶʪʴʩʷ ʩʠʤʚʦʣʘʤʠ, ʷʢʠʤ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʪʠʧʠ ʚʽʜʥʦʰʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʝʛʝʥʜʠ.  

ʂʘʨʪʠ TCU-NLM ʧʦʢʘʟʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʧʽʜʪʨʠʤʮʽ ʥʘʚʯʘʣʴʥʦ-

ʛʦ ʧʨʦʮʝʩʫ, ʧʨʦʬʝʩʽʡʥʦʤʫ ʢʦʥʩʫʣʴʪʫʚʘʥʥʽ ʪʘ ʙʽʟʥʝʩ-ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝ-

ʤʘ ʚ ʧʨʦʚʝʜʝʥʥʽ ʜʠʩʢʫʩʽʡʥʠʭ ʥʘʨʘʜ [44].  
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ʈʠʩ. 1.7. ʇʨʠʢʣʘʜ node-link-ʢʘʨʪʠ,  

ʱʦ ʧʦʜʘʻ ʬʦʨʤʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʢʘʨʪ [44] 

 

 

ʋ 1974 ʨ. ʊ. ɹʫʟʘʥ ʫ ʩʚʦʾʡ ʢʥʠʟʽ ʦʧʠʩʘʚ ʤʝʪʦʜʠʢʫ ʽʥʪʝʣʝʢʪ-ʢʘʨʪ 

[45]. ɺʽʥ ʚʢʘʟʫʻ, ʱʦ ʧʨʠʨʦʜʘ ʽʥʪʝʣʝʢʪ-ʢʘʨʪ ʧʦʚô̫ ʟʘʥʘ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʨʦʙʦʪʠ ʨʦʟʫʤʫ, ʽ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʧʨʘʢʪʠʯʥʦ ʚ ʙʫʜʴ-

ʷʢʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʜʝ ʟʘʜʽʶʻʪʴʩʷ ʤʠʩʣʝʥʥʷ, ʧʘʤô̫ ʪʴ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʢʨʝʘ-

ʪʠʚʥʽʩʪʴ. ʊ. ɹʫʟʘʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʜʣʷ ʧʽʜ-

ʛʦʪʦʚʢʠ ʧʨʦʤʦʚ, ʥʘʧʠʩʘʥʥʷ ʪʝʢʩʪʽʚ, ʘʥʘʣʽʟʫ ʟʘʜʘʯ, ʜʣʷ ʟʫʩʪʨʽʯʝʡ ʪʘ ʢʦ-

ʤʫʥʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʥʦʪʫʚʘʥʥʷ [45].  

ɯʥʪʝʣʝʢʪ-ʢʘʨʪʘ ʻ ʜʽʘʛʨʘʤʦʶ, ʫ ʮʝʥʪʨʽ ʷʢʦʾ ʜʝʷʢʝ ʧʦʥʷʪʪʷ (ʨʠʩ. 1.8). 

ɿʘ ʬʦʨʤʦʶ ʽʥʪʝʣʝʢʪ-ʢʘʨʪʘ ʻ ʨʘʜʽʘʣʴʥʠʤ ʜʝʨʝʚʦʤ, ʭʦʯʘ ʦʢʨʽʤ ʽʻʨʘʨʭʽʯ-

ʥʠʭ ʟʚô̫ ʟʢʽʚ ʪʫʪ ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦʜʘʪʢʦʚʽ ʨʝʙʨʘ ʘʩʦ-

ʮʽʘʮʽʡ ʤʽʞ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʠ. ɿʘʚʜʷʢʠ ʨʘʜʽʘʣʴʥʽʡ ʬʦʨʤʽ 



 

 32 

ʽʥʪʝʣʝʢʪ-ʢʘʨʪʠ ʚʠʷʚʠʣʠʩʷ ʜʦʩʠʪʴ ʟʨʫʯʥʠʤʠ ʜʣʷ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡ-

ʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʥʘʙʫʣʠ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʷʢ ʟʘʩʽʙ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʜʝʡ 

[46]. 

 

 

ʈʠʩ. 1.8. ʇʨʠʢʣʘʜ ʽʥʪʝʣʝʢʪ-ʢʘʨʪʠ [47] 

 

 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʝʚʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ ʪʘ ʛʨʘʬʦʚʠʭ ʢʦʥ-

ʮʝʧʪʫʘʣʴʥʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ ʟʫʤʦʚʠʣʠ ʚʝʣʠʢʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʪʘ ʧʨʘʢ-

ʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʥʘʚʯʘʣʴʥʦ-ʜʦʚʽʜʢʦʚʠʭ 

ʮʽʣʷʭ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩ-

ʪʝʤʘʭ 

ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɼ. ʅʦʚʘʢ ʥʘʛʦ-

ʣʦʰʫʻ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʫʯʥʷʤʠ ʷʢ ʩʧʦʩʦʙʫ 

ʟʜʽʡʩʥʶʚʘʪʠ ʦʩʤʠʩʣʝʥʝ ʥʘʚʯʘʥʥʷ [38, 39]. ɼ. ʅʦʚʘʢ ʧʨʦʧʦʥʫʻ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙ ʟʘʦʭʦʯʫʚʘʣʠ ʫʯʥʽʚ ʩʘʤʦʩʪʽʡʥʦ 

ʢʦʥʩʪʨʫʶʚʘʪʠ ʢʘʨʪʠ ʧʦʥʷʪʴ ʥʘ ʙʘʟʽ ʣʝʢʮʽʡ ʪʘ ʽʥʰʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝ-

ʨʽʘʣʽʚ [48]. ʇʦʜʽʙʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʧʦʥʫʢʘʻ ʫʯʥʽʚ ʜʦ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʚʣʘʩ-

ʥʠʭ ʟʥʘʥʴ ʪʘ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʩʧʽʚʚʽʜ-

ʥʦhʝʥʥʽ ʟ ʚʽʜʦʤʠʤʠ ʜʘʥʠʤʠ ʥʘ ʧʨʦʪʠʚʘʛʫ ʟʘʫʯʫʚʘʥʥʶ. ɯʥʬʦʨʤʘʮʽʡʥʽ 



 

 33 

ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧôʁ ʪʝʨʥʽ ʽʥʪʝʨʬʝʡʩʠ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʢʘʨʪ ʧʦʥʷʪʴ, ʚʙʘʯʘʶʪʴʩʷ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫ-

ʤʝʥʪʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʢʘʨʪ ʚ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝ-

ʤʘʭ [39].  

ʆʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ. ʋ [39, 48] ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʫʩʧʽʰʥʽ ʧʨʠʢʣʘʜʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʫʯʥʷʤʠ ʟ ʤʝʪʦʶ ʦʮʽ-

ʥʶʚʘʥʥʷ ʟʥʘʥʴ. ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʢʘʨʪ, ʪʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʝ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʷʢ ʢʦʨʝʢʪʥʠʭ ʪʘʢ ʽ ʥʝʚʽʨʥʠʭ ʽʜʝʡ ʫʯʥʽʚ. ʂʘʨʪʠ ʧʦʥʷʪʴ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʪʘʢ ʩʘʤʦ ʝʬʝʢʪʠʚʥʠʤʠ, ʷʢ ʽ ʢʦʥʪʨʦʣʴʥʽ ʩʧʽʚʙʝʩʽʜʠ, ʱʦ ʚʠʤʘ-

ʛʘʶʪʴ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʥʘʥʴ ʩʪʫʜʝʥʪʘ ʜʦ ʪʘ ʧʽʩ-

ʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ [39]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʦʥʩ-

ʪʨʫʢʮʽʾ ʢʘʨʪ ʧʦʥʷʪʴ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʪʘ ʫʩʫʚʘʪʠ 

ʭʠʙʥʽ ʫʷʚʣʝʥʥʷ.  

ʅʘʚʽʛʘʮʽʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜ-

ʞʝʥʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʽʛʘ-

ʮʽʾ ʚ ʛʽʧʝʨʤʝʜʽʘ-ʩʝʨʝʜʦʚʠʱʽ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ [39, 50-52]. S. Puntam-

bekar ʧʨʠʜʽʣʷʻ ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʠʪʘʥʥʷʤ ʥʝʣʽʥʽʡʥʦʾ ʥʘʚʽʛʘʮʽʾ ʚ ʥʘʚʯʘʣʴ-

ʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤʘʭ [50]. ʇʝʨʝʚʘʛʦʶ ʛʽʧʝʨʪʝʢʩʪʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʯʽ ʢʦʥʪʝʥʪʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʜʦʙʨʘʟʠʪʠ 

ʯʠʩʣʝʥʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʧʦʥʷʪʪʷʤʠ [50]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʮʽʻʾ 

ʤʝʪʠ ʢʘʨʪ ʧʦʥʷʪʴ ʻ ʟʨʫʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ. ʂʘʨʪʠ ʧʦʥʷʪʴ ʤʦʞʫʪʴ ʙʫʪʠ 

ʽʻʨʘʨʭʽʯʥʠʤʠ, ʱʦ ʫʥʘʦʯʥʶʻ ʩʪʨʫʢʪʫʨʫ ʥʘʚʯʘʣʴʥʦʾ ʦʙʣʘʩʪʽ, ʪʘ ʥʝʽʻʨʘʨ-

ʭʽʯʥʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʟʚô̫ ʟʢʽʚ [50, 53]. 

ʋ [51] ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʚʽʛʘʮʽʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʨʪ 

ʧʦʥʷʪʴ ʜʣʷ ʩʘʤʦʢʝʨʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʜʣʷ ʥʘʚʯʘʥʥʷ ʥʘ ʙʘʟʽ ʩʧʽʣʴʥʦʪ. 

ʊʫʪ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ ISO [54] ʜʣʷ ʤʫʣʴʪʠʰʘ-

ʨʦʚʦʾ ʤʦʜʝʣʽ ʢʘʨʪ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ [51]. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʡ ʥʘ ʙʘʟʽ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ, ʜʦʧʦʤʘʛʘʣʦ ʫʯʥʷʤ ʟʥʘʭʦ-

ʜʠʪʠ ʥʝʦʙʭʽʜʥʽ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʰʚʠʜʰʝ, ʜʦʧʦʤʘʛʘʣʦ ʦʨʛʘʥʽʟʦʚʫʚʘ-

ʪʠ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʙʽʣʴʰ ʦʩʤʠʩʣʣʝʥʦ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʣʦ ʙʽʣʴʰ ʝʬʝʢ-

ʪʠʚʥʦʤʫ ʚʽʜʙʦʨʫ ʨʝʩʫʨʩʽʚ ʚʩʝʨʝʜʠʥʽ ʥʘʚʯʘʣʴʥʠʭ ʩʧʽʣʴʥʦʪ [51]. ʋ [52] 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʜʣʷ ʥʘʚʽʛʘʮʽʾ ʧʦ ʝʥʮʠʢʣʦʧʝ-

ʜʠʯʥʠʤ ʜʘʥʠʤ Wikipedia. ʅʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʝʨʝʚʘʥ-

ʪʘʞʝʥʥʽ ʧʨʠ ʥʘʚʽʛʘʮʽʾ ʨʝʩʫʨʩʘʤʠ ʝʥʮʠʢʣʦʧʝʜʽʾ ʣʠʰʝ ʰʪʘʪʥʠʤʠ ʤʝʪʦ-

ʜʘʤʠ ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʽ ʛʽʧʝʨʧʦʩʠʣʘʥʴ ʚ ʩʪʘʪʪʷʭ ʪʘ ʢʘʪʝʛʦʨʽʷʭ. ʅʘʪʦʤʽʩʪʴ 

ʢʘʨʪʠ ʧʦʥʷʪʴ, ʱʦ ʧʨʝʟʝʥʪʫʶʪʴ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʟʜʘʪʥʽ ʧʦʣʝʛʰʠʪʠ 

ʮʝʡ ʧʨʦʮʝʩ [52].  
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ʇʨʝʟʝʥʪʘʮʽʷ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘʤ. ʋ [55, 39] ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʾ ʢʦʥʪʝʥʪʫ. ʊʘʢʽ ʢʘʨʪʠ ʧʦʥʷʪʴ 

ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʰʚʠʜʰʝ ʚʠʟʥʘʯʘʪʠ ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʜʦʢʫʤʝʥ-

ʪʽʚ ʚʣʘʩʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʧʦʪʨʝʙʽ. ʂʘʨʪʠ ʧʦʥʷʪʴ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʾ ʚʤʽʩ-

ʪʫ ʜʦʢʫʤʝʥʪʽʚ ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʰʚʠʜʰʝ ʟʨʦʟʫʤʽʪʠ ʢʣʶʯʦʚʽ 

ʧʦʥʷʪʪʷ ʪʘ ʩʤʠʩʣʦʚʫ ʩʪʨʫʢʪʫʨʫ ʜʦʢʫʤʝʥʪʘ ʪʘ ʩʪʘʶʪʴ ʧʝʚʥʠʤ ʽʥʜʝʢʩ-

ʥʠʤ ʧʦʢʘʞʯʠʢʦʤ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚ ʧʦʜʘʣʴʰʦʤʫ ʦʟʥʘʡʦʤʣʝʥʥʽ ʟ ʜʦʢʫ-

ʤʝʥʪʦʤ [55]. ʂʘʨʪʘ ʧʦʥʷʪʴ ʜʦʟʚʦʣʷʻ ʧʦʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʢʦʤʧʘʢʪʥʦ-

ʤʫ ʪʘ ʣʝʛʢʦʤʫ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʬʦʨʤʘʪʽ, ʘ ʪʘʢʦʞ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ 

ʨʝʟʶʤʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ. ʇʦʜʽʙʥʽ ʢʘʨʪʠ-ʨʝʟʶʤʝ ʜʦʢʫʤʝʥʪʘ ʚ ʧʦʻʜ-

ʥʘʥʥʽ ʽʟ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʟʨʫʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʥʘ-

ʚʽʛʘʮʽʾ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʜʽʣʷʥʦʢ ʜʦʢʫʤʝʥʪʘ [55].  

ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʧʦʰʫʢ. ʊʝʭʥʽʢʘ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʰʫʢʫ ʚ ʤʥʦ-

ʞʠʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʫ ʢʦʤʧʣʝʢʩʥʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ ʙʘʛʘʪʴʦʭ ʜʞʝ-

ʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʝʣʝʚʘʥʪʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʜʘʣʴʰʦʛʦ ʜʦ-

ʩʣʽʜʞʝʥʥʷ. ʇʦʜʽʙʥʘ ʜʽʷʣʴʥʽʩʪʴ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʪʘ ʩʘʤʦʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʪʽʚ. ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʧʦʰʫʢ ʚʠʤʘʛʘʻ ʥʦʚʽʪʥʽʭ 

ʣʶʜʠʥʦ-ʤʘʰʠʥʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʘʥʘʣʽʟʫ 

ʨʝʩʫʨʩʽʚ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʠʡ ʨʫʭ ʽʥ-

ʬʦʨʤʘʮʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʋ [56, 57] ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ 

ʧʦʥʷʪʴ ʜʣʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʰʫʢʫ. ʋ [57] ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʻʨʘʨ-

ʭʽʯʥʽ ʪʘ ʥʝʽʻʨʘʨʭʽʯʥʽ ʛʨʘʬʠ ʧʦʥʷʪʴ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫ-

ʢʫ. ʋ [56] ʧʨʦʧʦʥʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʘʥʦʪʫʚʘʥʥʷ ʪʝʢʩʪʽʚ ʫ ʚʠʛʣʷʜʽ 

ʢʘʨʪ ʧʦʥʷʪʴ ʪʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʽʥʪʝʨʬʝʡʩʘʭ ʩʠʩʪʝʤʠ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʧʦʫhʢʫ ʧʦ ʢʦʣʝʢʮʽʾ ʜʦʢʫʤʝʥʪʽʚ.  

ɯʥʪʝʨʘʢʪʠʚʥʽ ʢʘʨʪʠ ʧʦʥʷʪʴ. ʋ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ ʧʨʦʧʦʥʫʻʪʴ-

ʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠ-

ʱʽ [46, 58]. ʊʫʪ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʽʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʢʘʨʪʫ 

ʧʦʥʷʪʴ ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʛʨʘʬʫ ʟ ʬʫʥʢʮʽʷʤʠ ʟʤʽʥʠ ʤʘʩʰʪʘʙʫ, 

ʧʦʰʫʢʫ ʧʦʥʷʪʴ ʥʘ ʛʨʘʬʽ, ʥʘʚʽʛʘʮʽʾ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩ-

ʪʫʚʘʯʘ ʟ ʚʽʟʫʘʣʽʟʦʚʘʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ. ʅʘʜʘʻʪʴʩʷ ʬʫʥʢʮʽʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʩʫʢʫʧʥʦʾ ʪʝʢʩʪʦʚʦ-ʤʝʜʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʥʷʪʪʷ-ʚʝʨʰʠʥʫ ʚ ʛʨʘʬʽ, 

ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʽʜʦʙʨʘʞʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʟ ʧʦʥʷʪʴ [46, 58] (ʨʠʩ. 

1.9). ʋ [58] ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʘʨʪʠ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʾ ʚʤʽʩʪʫ 

ʨʦʟʜʽʣʽʚ ʪʘ ʦʢʨʝʤʠʭ ʩʪʘʪʝʡ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʨʫʢ-

ʪʫʨʫ ʢʦʥʪʝʥʪʘ ʪʘ ʤʽʩʪʷʪʴ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʜʽʣʷʥʢʠ. 
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ʈʠʩ. 1.9. ɯʥʪʝʨʘʢʪʠʚʥʘ ʢʘʨʪʘ ʧʦʥʷʪʴ [46, 58] 

 

 

ʋ [59] ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʜʦ ʢʘʨʪ ʧʦ-

ʥʷʪʴ ʚ ʮʠʬʨʦʚʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʦʢʨʝʤʘ ʪʫʪ ʧʨʦʧʦʥʫʻʪʴ-

ʩʷ ʥʘʜʘʚʘʪʠ ʧʨʠʨʦʜʦʤʦʚʥʽ ʧʦʷʩʥʝʥʥʷ ʜʣʷ ʨʝʙʝʨ-ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʧʦʥʷʪ-

ʪʷʤʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʤʘʥʽʧʫʣʷʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʢʘʨʪʦʶ ʧʦ-

ʥʷʪʴ. ʋ [60] ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʽʜʭʽʜ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ, ʷʢʽ ʢʦʥʩʪʨʫʶʶʪʴ ʫʯʥʽ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɯʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʢʦʤʝʥʪʫʚʘʥʥʷ ʢʘʨʪ, ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʦ 

ʢʘʨʪ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. ʈʦʙʦʪʘ ʟʘ ʢʘʨʪʘʤʠ 

ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʽʥʪʝʨʬʝʡʩʠ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʟʘʙʝʟʧʝʯʘʪʴ ʟʨʫʯʥʝ ʚʠʢʦʥʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʬʫʥʢ-

ʮʽʡ ʪʘ ʧʝʨʝʛʣʷʜʫ ʢʘʨʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʦʙʤʝʞʝʥʴ ʛʘʜ-

ʞʝʪʽʚ. ʋ [61] ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ 

ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʢʦʣʝʢʮʽʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʮʠʬʨʦʚʠʭ ʙʽʙʣʽʦ-

ʪʝʢʘʭ ʟ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ. ʊʘʢʽ ʽʥʪʝʨʬʝʡʩʠ ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʨʠʩʪʫʚʘ-

ʯʘʤ ʟʘʣʠʰʘʪʠʩʴ ʩʬʦʢʫʩʦʚʘʥʠʤʠ ʥʘ ʥʘʫʢʦʚʦʤʫ ʢʦʥʪʝʥʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽʡ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʤʝʪʽ ʪʘ ʤʝʥʰʝ ʚʽʜʚʦʣʽʢʘ-

ʪʠʩʴ ʥʘ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʧʦʰʫʢʫ [61]. 

ʂʦʤʧʣʝʢʩʥʽ ʨʽʰʝʥʥʷ. ɼ. ʅʦʚʘʢ [39] ʚʠʩʣʦʚʣʶʻ ʽʜʝʶ ʥʘʚʯʘʣʴʥʦ-

ʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʢʦʤʧʣʝʢʩʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʘʨʪ ʧʦʥʷʪʴ. ɺʝʣʠʢʠʡ 
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ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʥʘʚ-

ʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟ ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʨʘʬʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʪʘ 

ʢʘʨʪ ʧʦʥʷʪʴ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʚʽʛʘʮʽʾ ʚ ʥʘʚ-

ʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʘʨʪʘʭ ʧʦʥʷʪʴ ʪʘ ʟʚô̫ ʟʘ-

ʥʠʭ ʨʝʩʫʨʩʘʭ, ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʦʛʣʷʜʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʤʽʞʜʠʩʮʠʧ-

ʣʽʥʘʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʢʦʥʩʧʝʢʪʫʚʘʥʥʷ, ʢʦʣʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʷ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʥʘʚʯʘʥʥʷ. ʋ ʨʦʙʦ-

ʪʘʭ [46, 58] ʤʠ ʧʨʝʜʩʪʘʚʣʷʻʤʦ ʩʧʨʦʙʫ ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʦʥʪʦʣʦʛʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʨʪʘʣʽ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʧʦʙʫʜʦʚʘ ʢʘʨʪ ʧʦʥʷʪʴ 

ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʤʝʪʦʜʘʤʠ ʩʝʤʘʥʪʠʯʥʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ, ʢʘʨʪʠ 

ʧʦʥʷʪʴ ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʪʨʠʤʢʫ ʥʘʚʽʛʘʮʽʾ ʥʘʚʯʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʢʩʪʦʚʦ-ʤʝʜʽʡʥʝ ʘʥʦʪʫʚʘʥʥʷ ʚʝʨʰʠʥ ʥʘ ʙʘʟʽ ʽʥʪʝʨʘʢ-

ʪʠʚʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ [46, 58]. ɿʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʧʦ-

ʥʷʪʴ ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʭ ʨʽʰʝʥʴ ʚ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ.  

ɺʠʤʦʛʠ ʜʦ ʩʫʯʘʩʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [62] ʪʘ ʟʚʘʞʘʶʯʠ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʘʨʪ ʧʦʥʷʪʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʠʭ ʦʩʚʽʪʥʽʭ ʟʘʜʘʯ, ʧʨʦʧʦ-

ʥʫʻʪʴʩʷ ʨʦʟʚʠʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʦʥʪʦʣʦʛʽʯʥʦ-ʦʨʽʻʥʪʦ-

ʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʟʦʩʝʨʝʜʞʫʶʯʠʩʴ ʥʘ ʧʦʰʫ-

ʢʫ ʢʦʤʧʣʝʢʩʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʨʫʜʦʚʽ ʪʘ ʦʙʯʠʩ-

ʣʶʚʘʣʴʥʽ ʚʠʪʨʘʪʠ. ʅʘ ʦʩʥʦʚʽ ʟʜʽʡʩʥʝʥʦʛʦ ʦʛʣʷʜʫ, ʬʦʨʤʫʣʶʶʪʴʩʷ ʥʘ-

ʩʪʫʧʥʽ ʚʠʤʦʛʠ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴ-

ʥʠʭ ʩʠʩʪʝʤʘʭ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʦʙʫʜʦʚʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ. ʇʨʠʜʽ-

ʣʷʻʪʴʩʷ ʙʘʛʘʪʦ ʫʚʘʛʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʧʦʥʷʪʴ [56, 59]. ʅʘ-

ʪʦʤʽʩʪʴ ʩʧʨʦʙʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʙʫʜʦʚʠ ʢʘʨʪ-ʨʝʟʶʤʝ ʥʘ ʦʩʥʦʚʽ ʪʝʢʩʪʫ 

ʤʘʶʪʴ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʰʫʢʫ ʙʘʣʘʥʩʫ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʝʢʩʧʝʨʪʦʤ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʡʙʽʣʴʰʦʾ ʜʠʜʘʢʪʠʯʥʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ. ɺ ʧʦʧʝʨʝʜʥʽʡ ʨʦʙʦʪʽ [46] ʧʨʦ-

ʧʦʥʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʝ ʨʽʰʝʥʥʷ ʟ ʬʦʨʤʘʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ, ʷʢʝ ʤʘʻ ʙʘʛʘ-

ʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ. ʊʘʢʠʡ ʧʽʜ-

ʭʽʜ ʚʚʘʞʘʻʪʴʩʷ ʧʝʨʝʩʧʝʢʪʠʚʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʘʣʘʥʩʫ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ 

ʪʘ ʜʠʜʘʢʪʠʯʥʦʾ ʨʝʣʝʚʘʥʪʥʦʩʪʽ.  
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ʅʘʷʚʥʽʩʪʴ ʰʠʨʦʢʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʟʤʝʥʰʝʥ-

ʥʷ ʢʦʛʥʽʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɸʥʘʣʽʟ, ʧʦʜʘʥʠʡ ʚʠʱʝ, ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʢʘʨʪ ʧʦʥʷʪʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʪʫʘʣʴʥʦ-ʦʨʽʻʥʪʦ-

ʚʘʥʦʾ ʥʘʚʽʛʘʮʽʾ ʦʩʚʽʪʥʽʤʠ ʨʝʩʫʨʩʘʤʠ. ʈʘʟʦʤ ʟ ʪʠʤ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʷ ʚʝ-

ʣʠʢʠʭ ʦʙô̒ ʤʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʯʥʽ 

ʢʦʛʥʽʪʠʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʘʬʦʚʠʭ ʚʽ-

ʟʫʘʣʽʟʘʮʽʡ. ɸʢʪʫʘʣʴʥʠʤ ʪʫʪ ʻ ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʦʥʪʝʢʩ-

ʪʫʘʣʽʟʦʚʘʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʛʨʘʬʽʚ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʩʤʠʩʣʦʚʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʢʘʨʪ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʥʪʝʨʬʝʡʩʥʠʭ ʟʘʩʦʙʽʚ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʾ 

ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʟʘʛʣʠʙʣʝʥʥʷ ʚ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʰʣʷʭʦʤ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʛʨʘʬʽʚ ʪʘ ʛʽʣʦʢ.  

ʈʝʘʣʽʟʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚô̫ ʟʢʽʚ. ʋ [62] ʤʠ ʟʘʟʥʘʯʘʣʠ ʚʘʞ-

ʣʠʚʽʩʪʴ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚô̫ ʟʢʽʚ ʚ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʩʪʘʚʣʷʪʴ ʟʘ ʤʝʪʫ ʧʽʜʪʨʠʤʢʫ ʙʝʟ-

ʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʂʘʨʪʠ ʧʦʥʷʪʴ ʻ ʥʘʦʯʥʠʤ ʤʝʪʦʜʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʟʚô̫ ʟʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ. ʅʘʪʦʤʽʩʪʴ ʚʠʢʣʠʢʦʤ ʪʫʪ ʻ 

ʚʽʜʤʽʥʥʽʩʪʴ ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʭ ʢʦʥʪʝʢʩʪʽʚ ʚ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʘʭ ʟ ʨʽʟ-

ʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ ʪʘ ʙʘʛʘʪʦʟʥʘʯʥʽʩʪʴ ʪʝʨʤʽʥʽʚ ʧʨʠ ʾʭ ʤʽʞʜʠʩ-

ʮʠʧʣʽʥʘʨʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. ʎʶ ʧʨʦʙʣʝʤʫ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʤʘʶʪʴ 

ʘʜʨʝʩʫʚʘʪʠ ʢʘʨʪʠ ʧʦʥʷʪʴ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʙʘʛʘʪʦʧʨʝʜʤʝʥʪʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʭʦʚʠʱ.  

ʇʨʠʨʦʜʦʤʦʚʥʝ ʪʘ ʤʝʜʽʡʥʝ ʘʥʦʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʘʨʪʠ, ʱʦ 

ʚʢʣʶʯʘʻ ʦʧʠʩ ʚʝʨʰʠʥ ʪʘ ʨʝʙʝʨ. ʋ [39, 51] ʪʘ ʽʥʰʠʭ ʨʦʙʦʪʘʭ ʧʨʦʧʦ-

ʥʫʻʪʴʩʷ ʪʘ ʦʧʠʩʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʢʘʨʪ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʥʘʚʽʛʘʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʜʽʣʷʥʢʦʶ ʛʨʘʬʦʚʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʤʝʜʽʡʥʦ-

ʪʝʢʩʪʦʚʠʤ ʢʦʥʪʝʥʪʦʤ, ʱʦ ʧʦʷʩʥʶʻ ʚʽʜʧʦʚʽʜʥʝ ʧʦʥʷʪʪʷ ʯʠ ʩʪʨʫʢʪʫʨʫ. 

ʇʦʜʽʙʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʟʥʘʯʥʠʤ ʯʠʥʦʤ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʝ-

ʟʝʥʪʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʨʪ ʧʦ-

ʥʷʪʴ. ɸʥʦʪʦʚʘʥʠʡ ʦʧʠʩ ʨʝʙʝʨ ʚ [59] ʻ ʜʠʜʘʢʪʠʯʥʦ ʟʥʘʯʫʱʠʤ ʧʨʠʡʦʤʦʤ, 

ʱʦ ʜʦʧʦʤʦʞʝ ʢʦʨʠʩʪʫʚʘʯʘʤ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʥʷʪʪʷ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥ ̔ʦʜʥʝ 

ʟ ʦʜʥʠʤ. ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʥʦʛʦ ʩʫʧʨʦʚʦʜ-

ʞʝʥʥʷ ʛʨʘʬʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʥʘʰʽʡ ʨʦʙʦʪʽ [46, 58] ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ 

ʩʚʦʶ ʧʨʘʢʪʠʯʥʫ ʢʦʨʠʩʥʽʩʪʴ ʪʘ ʧʽʜʪʚʝʨʜʞʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʪʘʢʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪʘʭ ʧʦʥʷʪʴ.  

ʂʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʬʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʪʘ ʢʘʨʪ ʧʦ-

ʥʷʪʴ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʽ-
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ʜʦʙʨʘʞʝʥʥʷ ʩʢʣʘʜʥʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʩʫʜʞʝʥʴ ʫ ʚʠʛʣʷʜʽ 

ʛʨʘʬʦʚʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ ʟʫʤʦʚʠʣʦ ʧʦʧʫʣʷʨʥʽʩʪʴ ʪʘ ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʦʩʚʽʪʥʽʡ ʛʘʣʫʟʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʫʩʪʘʣʝʥʽ ʬʦʨʤʠ ʛʽʧʝʨʤʝʜʽʘ-ʢʦʥʪʝʥʪʫ, ʘ 

ʪʘʢʦʞ ʧʨʦʬʝʩʽʡʥʘ ʛʘʣʫʟʴ, ʱʦ ʜʦʩʣʽʜʞʫʻ ʟʨʫʯʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 

ʜʦʩʚʽʜʫ (UI/UX), ʨʘʟʦʤ ʬʦʨʤʫʶʪʴ ʚʠʢʣʠʢ ʜʦ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʬʦʨ-

ʤʘʪʽʚ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʽʥʬʦʨ-

ʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. ɺʝʜʝʪʴʩʷ ʤʦʚʘ ʥʝ ʣʠʰʝ ʧʨʦ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʫ ʧʨʝʟʝʥʪʘʮʽʶ ʜʽʣʷʥʦʢ ʢʦʥʪʝʥʪʫ, ʘ ʡ ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʘʨʪ ʧʦʥʷʪʴ ʷʢ ʽʥʪʝʨʬʝʡʩʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʥʘʚʽʛʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘ-

ʚʯʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʘʢ, ʚ [58] ʤʠ ʨʦʙʠʤʦ ʩʧʨʦʙʠ ʧʦʜʘʚʘʪʠ ʘʣʴʪʝʨ-

ʥʘʪʠʚʥʽ ʩʪʘʥʜʘʨʪʥʦʤʫ ʛʽʧʝʨʪʝʢʩʪʫ ʩʧʦʩʦʙʠ ʦʛʣʷʜʫ ʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʢʫʨʩʫ ʪʘ ʦʢʨʝʤʠʭ ʩʪʦʨʽʥʦʢ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʚ, ʚʫʟʣʠ ʷʢʠʭ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪʴ ʨʦʟʜʽʣʠ ʪʘ ʯʘʩʪʠʥʠ ʢʦʥʪʝʥʪʫ ʪʘ ʻ ʜʽʻʚʠʤʠ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤʠ ʥʘ 

ʮʽ ʜʽʣʷʥʢʠ.  

ɸʜʘʧʪʘʮʽʷ ʽʥʪʝʨʬʝʡʩʽʚ ʜʦ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɺʧʝʚʥʝʥʘ ʪʝʥ-

ʜʝʥʮʽʷ ʜʦ ʧʝʨʝʚʘʞʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʦʨʽʚʥʷʥʦ 

ʟ ʥʘʩʪʽʣʴʥʠʤʠ ʢʦʤʧôʁ ʪʝʨʘʤʠ [63] ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʽʥ-

ʪʝʨʬʝʡʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʦ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʤʘʨʪʬʦʥʽʚ. ʋ [60] ʟʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʽʥʪʝʨʬʝʡʩʫ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʢʘʨʪʠ ʧʦʥʷʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ ʚ 

ʤʝʞʘʭ ʤʦʙʽʣʴʥʠʭ ʩʠʩʪʝʤ ʻ ʟʥʘʯʥʠʤ ʚʠʢʣʠʢʦʤ ʟ ʪʦʯʢʠ ʟʦʨʫ UI/UX ʽ ʟʫ-

ʤʦʚʣʶʻ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʾ ʣʶʜʠʥʦ-

ʤʘʰʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ.  

ɺʠʩʥʦʚʢʠ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ 

ʂʘʨʪʠ ʧʦʥʷʪʴ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʟʥʘʯʫʱʽ ʧʽʜʚʘʣʠʥʠ ʢʦʛʥʽʪʠʚʥʦʾ ʽ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʢʦʤʧôʁ ʪʝʨʥʦʾ ʣʽʥʛʚʽʩʪʠʢʠ ʪʘ ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʧʠʩʫ ʤʽʨʢʫʚʘʥʴ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʚʽʜʥʦʰʝʥʴ ʫ ʢʦʥ-

ʪʝʢʩʪʽ ʾʭ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʦʶ ʟʫʤʦʚʠʣʘ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨʪ 

ʧʦʥʷʪʴ ʫ ʥʘʚʯʘʥʥʽ: ʚʽʜ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʘʨʪ ʫʯʥʷʤʠ ʜʦ ʧʨʝʟʝʥʪʘʮʽʾ ʥʘ-

ʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʣʫʭʘʯʘʤ. ʎʠʬʨʦʚʽ ʬʦʨʤʘʪʠ, ʪʝʭʥʦʣʦʛʽʾ ʛʽʧʝʨʤʝʜʽʘ 

ʪʘ ʟʥʘʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʣʶʜʠʥʦ-ʤʘʰʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ ʩʪʘʣʠ ʝʬʝʢʪʠʚʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ ʜʣʷ ʾʭ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ.  
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ʂʘʨʪʠ ʧʦʥʷʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʫʪ ʷʢ ʟʘʩʽʙ ʦʩʤʠʩʣʝʥʦʛʦ ʥʘʚ-

ʯʘʥʥʷ ʧʨʠ ʾʭ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʫʯʥʷʤʠ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʷʢ ʟʘʩʦʙʠ ʥʘʚʽʛʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʂʨʽʤ 

ʮʦɹʛʦ, ʢʘʨʪʠ ʧʦʥʷʪʴ ʚ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʨʝʟʝʥʪʘʮʽʾ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʩʣʫʞʘʪʴ ʷʢ ʽʥʪʝʨʬʝʡʩʠ ʚ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʰʫʢʫ ʪʘ ʦʛʣʷʜʫ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʥʘʚʯʘʥʥʷ. ɯʥ-

ʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʘʛʘʯʝʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʟʘʩʦʙʘʤʠ 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʪʘ ʨʦʟʰʠʨʠʪʠ ʾʭ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ. ɺʠʢʣʠʢʦʤ ʪʫʪ ʻ ʧʦʰʫʢ ʢʦʤʧʣʝʢʩʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʪʴ 

ʟʤʝʥʰʠʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʪʘ ʪʨʫʜʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ.  

ʅʘ ʙʘʟʽ ʘʥʘʣʽʟʫ ʩʬʦʨʤʦʚʘʥʦ ʢʣʶʯʦʚʽ ʚʠʤʦʛʠ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʢʘʨʪ ʧʦʥʷʪʴ ʚ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʚʢʣʶ-

ʯʘʶʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʦʙʫʜʦʚʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ, ʥʘʷʚʥʽʩʪʴ 

ʰʠʨʦʢʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʘʟʦʤ ʽʟ ʢʦʥʪʨʦʣʝʤ ʢʦʛʥʽʪʠʚʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʝʘʣʽʟʘʮʽʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚô̫ ʟʢʽʚ, ʤʝʜʽʡʥʝ ʘʥʦʪʫʚʘʥ-

ʥʷ ʝʣʝʤʝʥʪʽʚ ʢʘʨʪʠ, ʢʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʬʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ 

ʜʣʷ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ ʪʘ ʘʜʘʧʪʘʮʽʶ ʜʦ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʇʦ-

ʪʦʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ, ʱʦ ʩʣʽʜʫʻ ʦʢʨʝʩʣʝʥʠʤ ʚʠʤʦʛʘʤ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʝʩʫʨʩʽ [58] ʪʘ ʦʧʠʩʘʥʦ ʚ ʨʦʙʦʪʽ [46].  

 

 

1.2.4. ɺʠʤʦʛʠ ʜʦ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ Web-

ʩʠʩʪʝʤ 

ʆʛʣʷʜ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʜʘʧʪʠʚʥʠʭ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʥʘʚ-

ʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʢʦʥʪʝʢʩʪʽ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚ-

ʯʘʣʴʥʠʭ Web-ʧʦʨʪʘʣʽʚ. ʆʜʥʫ ʟ ʧʨʦʙʣʝʤ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʚʠʨʘ-

ʟʠʪʠ ʷʢ ʧʨʠʥʮʠʧ «ʧʦʚʥʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ» ð ʪʝʥʜʝʥ-

ʮʽʾ ʧʦʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. ʉʠʩʪʝʤʘ, ʙʫʚʰʠ ʧʝ-

ʜʘʛʦʛʽʯʥʦ ʩʚʽʜʦʤʦʶ, ʥʘʤʘʛʘʻʪʴʩʷ ʚʩʝ ʟʨʦʙʠʪʠ ʟʘ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʤʘʻ ʪʝʥ-

ʜʝʥʮʽʶ ʟʘʡʤʘʪʠ ʧʦʟʠʮʽʶ ʧʦʚʥʦʾ ʚʣʘʜʠ ʥʘʜ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. ɼʦ-

ʮʽʣʴʥʽʰʠʤ ʚʙʘʯʘʻʪʴʩʷ ʧʽʜʭʽʜ ʟʘ ʧʨʠʥʮʠʧʦʤ «ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʘʨʪ-

ʥʝʨʩʪʚʘ», ʢʦʣʠ ʩʠʩʪʝʤʘ, ʤʘʶʯʠ ʧʝʜʘʛʦʛʽʯʥʫ ʩʚʽʜʦʤʽʩʪʴ, ʩʧʨʷʤʦʚʫʻ 

ʢʦʨʠʩʪʫʚʘʯʘ ʫ ʜʫʩʽ ʨʘʜʥʠʢʘ ʽ ʥʘʜʘʻ ʡʦʤʫ ʥʘʡʰʠʨʰʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʘʜʘʧʪʘʮʽʾ ʩʚʦʛʦ ʥʘʚʯʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ «ʜʣʷ 

ʜʦʧʦʤʦʛʠ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʫ» ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʥʠʡ ʽʥʪʝʣʝʢʪ ʢʦʨʠʩʪʫ-
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ʚʘʯʘ, ɦ ʦ, ʙʝʟ ʩʫʤʥʽʚʫ, ʩʪʘʥʝ ʚʘʛʦʤʠʤ ʚʥʝʩʢʦʤ ʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 

ʽ ʜʦʩʠʪʴ ʩʠʣʴʥʦ ʜʝʤʦʢʨʘʪʠʟʫʻ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʂʨʽʤ ʮʴʦʛʦ, ʟʚʘʞʘʶʯʠ ʥʘ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽ-

ʪʠ, ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʨʦʟʛʣʷʥʫʪʽ ʘʜʘʧʪʠʚʥʽ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʯʘʣʴ-

ʥʽ ʩʠʩʪʝʤʠ ʥʝ ʧʨʠʜʽʣʷʶʪʴ ʜʦʩʪʘʪʥʴʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʚʘʛʠ ʜʝʷʢʠʤ 

ʩʧʝʮʠʬʽʯʥʠʤ ʚʠʤʦʛʘʤ ɹʅ: ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤʠ ʷʚʠʱʫ 

«ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʠʙʫʭʫ», ʧʨʦʬʝʩʽʡʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʤʽʞ-

ʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʟʥʘʥʴ.  

ʇʨʦʙʣʝʤʘ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʘʨʭʽʪʝʢʪʫʨʠ ʷʚʠʱʫ «ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʚʠʙʫʭʫ» [50]. ɺ ʪʦʡ ʯʘʩ, ʷʢ ʘʜʘʧʪʠʚʥʽ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝ-

ʤʠ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʥʘ ʧʨʦʙʣʝʤʘʭ ʚʩʝʨʝʜʠʥʽ ʢʫʨʩʫ, ʯʘʩʪʦ ʧʦʟʘ ʫʚʘʛʦʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʪʦʡ ʬʘʢʪ, ʱʦ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʚ ʽʥʪʝʥʩʠʚʥʽʡ ʧʽʜʪʨʠʤʮʽ ʚʝ-

ʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʫʨʩʽʚ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʩʪʚʦʨʶʚʘʪʠ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʨʦʟʰʠʨʝʥʥʷ ʮʽʣʴʦʚʠʭ ʜʣʷ ʥʘʚʯʘʥʥʷ ʟʥʘʥʴ. ʎʷ ʚʠʤʦʛʘ ʚʽʜʦʙʨʘʞʘ-

ʻʪʴʩʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʟʘʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʪʘ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʟʘʪʨʝʙʫʚʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʷ ʧʨʦ-

ʙʣʝʤʘ ʪʘʢʦʞ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ ʧʨʦʙʣʝʤʘ ʩʠʩʪʝʤ ʽʟ ʟʘʢʨʠʪʠʤ ʪʠʧʦʤ ʢʦʥ-

ʪʝʥʪʫ [22]. 

ʇʨʦʬʝʩʽʡʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʢʘʜʨʦʚʠʤ ʧʦʪʨʝʙʘʤ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʚô̫ ʟʦʢ ʥʘʚʯʘʥʥʷ ʽʟ ʧʦʩʘʜʦʚʠʤʠ ʦʙʦ-

ʚô̫ ʟʢʘʤʠ. ʎʷ ʧʦʪʨʝʙʘ ʦʧʠʩʫʻʪʴʩʷ ʷʢ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʥʘʚ-

ʯʘʥʥʷ ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʥʝʛʘʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. ɹʽʣʴ-

ʰʽʩʪʴ ʘʜʘʧʪʠʚʥʠʭ ʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴ 

ʪʘʢʽ ʩʫʪʥʦʩʪʽ ʷʢ ʧʦʩʘʜʘ, ʧʨʦʬʝʩʽʷ, ʢʦʤʧʝʪʝʥʮʽʷ ʽ ʾʭ ʟʚô̫ ʟʦʢ ʽʟ ʥʘʚʯʘʣʴ-

ʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʠʩʪʝʤ ʤʘ-

ʶʪʴ ʥʘ ʤʝʪʽ ʧʝʨʝʜʘʯʫ ʧʨʦʮʝʜʫʨʥʠʭ ʟʥʘʥʴ (ʪʘʢ ʟʚʘʥʽ ʪʨʝʥʘʞʝʨʠ), ʮʝʡ 

ʢʣʘʩ ʩʠʩʪʝʤ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʟʘʚʜʘʥʥʶ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʥʘʚ-

ʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʛʥʫʯʢʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʩʘʜʦʚʠʭ ʘʙʦ ʧʨʦʬʝʩʽʡ-

ʥʠʭ ʦʙʦʚô̫ ʟʢʽʚ. ɼʝʷʢʽ ʩʠʩʪʝʤʠ ʢʣʘʩʫ ʧʽʜʪʨʠʤʢʠ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʦʜʝʣʴ ʟʘʜʘʯ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ [24, 25]. Web-

ʩʠʩʪʝʤʠ ʧʦʙʫʜʦʚʠ ɯʅʇ ʧʦʚʠʥʥʽ ʨʦʟʚʠʥʫʪʠ ʽ ʨʦʟʧʦʚʩʶʜʠʪʠ ʮʝʡ ʜʦʩʚʽʜ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɺʠʤʦʛʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ ʟʥʘʥʴ, ʱʦ ʤʘʶʪʴ ʙʫʪʠ ʟʘʩʚʦʻʥʽ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʧʦʚô̫ ʟʘʥʘ ʽʟ ʧʨʦʬʝʩʽʡʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʽ ʚʽʜʦʙʨʘ-

ʞʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʮʽʣʽʩʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʝʚʥʦʾ ʧʦʩʘʜʦʚʦʾ ʘʙʦ ʧʨʦʬʝ-



 

 41 

ʩʽʡʥʦʾ ʧʦʟʠʮʽʾ. ʎʠʤ ʟʥʦʚʫ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʣʠʰʝ ʦʜʥʦʛʦ 

ʧʦʛʣʷʜʫ ʚʩʝʨʝʜʠʥʫ ʢʫʨʩʫ, ʧʦʪʨʽʙʝʥ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʨʽʚʝʥʴ. ʊʦʤʫ 

ʚ ̔ʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ Web-ʩʠʩʪʝʤʘʭ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʙʝʟʧʝ-

ʨʝʨʚʥʝ ʥʘʚʯʘʥʥʷ, ʩʣʽʜ ʧʝʨʝʜʙʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʻʜʠʥʦʾ ʙʘʛʘʪʦʧʨʝʜʤʝʪʥʦʾ 

ʙʘʟʠ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʽʩʥʫʚʘʥʥʷ ʚ ʥʽʡ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚô̫ ʟʢʽʚ, 

ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʥʘʚ-

ʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʢʣʶʯʦʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʩʫʯʘʩʥʠʭ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ Web-ʩʠʩʪʝʤ ʧʦʙʫʜʦʚʠ ɯʅʇ ʻ ʥʘʩʪʫʧʥʽ: 

ï ʙʘʛʘʪʦʧʨʝʜʤʝʪʥʽʩʪʴ ʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʦʛʦ Web-ʢʦʥʪʝʥʪʫ; 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʜʝʣʝʡ ʢʦʥʪʝʥʪʫ ʟʘʩʦʙʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʢʘʜʨʦʚʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʟʘʜʘʯ ʪʘ ʢʦʤʧʝʪʝʥʮʽʡ; 

ï ʥʘʷʚʥʽʩʪʴ ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽʟ ʬʫʥʢʮʽʻ  ʁʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ 

ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʙʘʛʘʪʦʧʣʘʥʦʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʢʘʨʪ ʧʦʥʷʪʴ. 

 

 

1.3. ʉʠʥʪʝʟ ʧʨʦʙʣʝʤ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʽ ʢʝʨʫʚʘʥʥʷ ʢʦʥ-

ʪʝʥʪʦʤ 

ʂʘʪʝʛʦʨʽʷ ʟʥʘʥʥʷ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʷʢ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦ-

ʮʝʩʽ, ʪʘʢ ʽ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʪʦʤʫ ʟʘʜʘʯʘ ʧʦʜʘʥʥʷ, ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʥʘʚʯʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ 

ʟʥʘʯʫʱʦʩʪʽ. ʇʨʦʙʣʝʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝ-

ʤʘʭ ʰʠʨʦʢʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʨʦʙʦʪʘʭ [26-28]. ʈʘʟʦʤ ʽʟ ʧʦʰʠʨʝʥʥʷʤ 

ʜʦʩʷʛʥʝʥʴ ʫ ʛʘʣʫʟʽ h ʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ), ʧʽʜʩʠʣʶʶʪʴʩʷ ʥʘʤʘʛʘʥʥʷ 

ʥʘʫʢʦʚʮʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʞʝ ʨʦʟʨʦʙʣʝʥʽ ʪʝʭʥʦʣʦʛʽʾ ʮʽʻʾ ʛʘʣʫʟʽ ʩʧʝ-

ʮʽʘʣʴʥʦ ʜʣʷ ʧʦʪʨʝʙ ʦʩʚʽʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʐɯ ʫ ʥʘʚʯʘʥʥʽ ʽ 

ʚʠʢʣʘʜʘʥʥʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʧʨʷʤʢʫ ʽʟ ʚʽʜ-

ʧʦʚʽʜʥʠʤʠ ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʣʷ ʮʽʻʾ ʦʙʣʘʩʪʽ ʧʨʦʙʣʝʤʘʤʠ. ʉʪʚʦʨʶʶʪʴʩʷ 

ʥʘʫʢʦʚʽ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ [65, 66], ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʦʩʚʽʪ-

ʥʽʭ ʧʨʦʮʝʩʽʚ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʐɯ ʫ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ 

ʥʘʚʯʘʥʥʷ. ʂʣʘʩʠʯʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʐɯ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʷʩʥʠʪʠ ʽ ʟʨʦʟʫ-

ʤʪ̔ʠ ʣʶʜʩʴʢʠʡ ʨʦʟʫʤ, ʱʦʙ ʟʤʦʜʝʣʶʚʘʪʠ ʡʦʛʦ ʨʦʙʦʪʫ ʥʘ ʢʦʤʧôʁ ʪʝʨʽ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʫ ʧʝʚʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ, ʥʘʪʦʤʽʩʪʴ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʫ ʥʘʚʯʘʥʥʽ ʣʶʜʠʥʠ ʨʦʙʠʪʴ ʱʝ ʙʽʣʴʰʠʡ ʚʠʢʣʠʢ ʜʦʩʣʽʜʥʠʢʘʤ, 
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ʪʦʤʫ ʱʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʧʦʜʚʽʡʥʫ ʟʘʜʘʯʫ ð 

ʧʦ-ʧʝʨʰʝ «ʨʦʟʫʤʽʪʠʩʷ» ʫ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ ʽ ʧʦ-ʜʨʫʛʝ «ʨʦʟʫʤʽʪʠʩʷ» 

ʫ ʪʦʤʫ, ʷʢ ʥʘʚʯʘʪʠ ʣʶʜʠʥʫ. ʍʝʨʙʝʨʪ ɸ. ʉʽʤʦʥ ʟʘʟʥʘʯʘʻ: «ʗʢʱʦ ʤʠ 

ʟʨʦʟʫʤʽʻʤʦ ʣʶʜʩʴʢʠʡ ʨʦʟʫʤ, ʤʠ ʧʦʯʥʝʤʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʤʠ ʤʦʞʝʤʦ 

ʟʨʦʙʠʪʠ ʽʟ ʦʩʚʽʪʥʴʦʶ ʪʝʭʥʦʣʦʛʽʻʶ» [67]. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʙʣʝʤʘ ʤʦʜʝ-

ʣʶʚʘʥʥʷ ʣʶʜʩʴʢʠʭ ʤʽʨʢʫʚʘʥʴ ʧʽʜʩʠʣʶʻʪʴʩʷ ʱʝ ʩʢʣʘʜʥʽʰʦʶ ʧʨʦʙʣʝ-

ʤʦʶ ʥʘʚʯʘʥʥʷ ʣʶʜʠʥʠ.  

ɿʥʘʥʥʷ ʻ ʦʜʥʽʻʶ ʽʟ ʢʣʶʯʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʐɯ. ʗʢ 

ʨʝʟʫʣʴʪʘʪ ʛʘʣʫʟʴ ʐɯ ̔  ʢʦʛʥʽʪʦʣʦʛʽʷ ʧʨʦʧʦʥʫʶʪʴ ʨʽʟʥʽ ʤʦʜʝʣʽ ʜʣʷ ʽʤʽʪʘ-

ʮʽʾ ʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʣʶʜʩʴʢʠʭ ʟʥʘʥʴ. ʋ ʢʦʥʪʝʢʩʪʽ ʦʩʚʽʪʠ ʧʠʪʘʥʥʷ ʧʦʜʘʥʥʷ 

ʟʥʘʥʴ ʪʘʢʦʞ ʥʘʙʫʚʘʻ ʟʥʘʯʫʱʦʩʪʽ, ʪʘʢ ʷʢ ʦʩʥʦʚʥʦʶ ʣʘʥʢʦʶ ʧʝʜʘʛʦʛʽʯ-

ʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʧʝʨʝʜʘʯʘ ʟʥʘʥʴ ʽ ʾʭ ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʢʦʛʥʽʪʦʣʦʛʽʾ, ʢʝʨʦʚʘʥʦʾ ʦʙʣʘʩʪʶ ʪʨʘʜʠʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʐɯ, ʧʦʜʘʥʥʷ 

ʟʥʘʥʴ ʚ ʦʩʚʽʪʥʽʡ ʩʠʩʪʝʤʽ ʤʘʻ ʩʧʠʨʘʪʠʩʷ ʪʘʢʦʞ ʥʘ ʜʠʜʘʢʪʠʢʫ ʽ ʽʥʰʽ ʧʝ-

ʜʘʛʦʛʽʯʥʽ ʥʘʧʨʷʤʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʙʣʝʤʘ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʧʦʜʘʥʥʷ 

ʟʥʘʥʴ ʜʣʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʮʽʣʝʡ ʥʘʙʫʚʘʻ ʩʚʦʛʦ ʚʣʘʩʥʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘ ʩʪʠʢʫ ʛʘʣʫʟʝʡ ʐɯ ʽ ɯʥʪʝʨʥʝʪ-ʦʩʚʽʪʠ. 

ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ [68], ʐɯ ʽ ʢʦʛʥʽʪʠʚʥʘ ʥʘʫʢʘ ʧʦʚʠʥʥʽ ʟʘʡʤʘʪʠʩʷ 

ʫʩʽʻʶ ʩʫʢʫʧʥʽʩʪʶ ʧʨʦʮʝʩʽʚ ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʥʘʚʯʘʥʥʷʤ, ʱʦ ʧʦʚʠʥʥʦ ʚʢʣʶ-

ʯʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʫʯʠʪʝʣʽʚ ʽ ʩʫʙô̒ ʢʪʽʚ ʥʘʚʯʘʥʥʷ, ʧʦʷʩʥʝʥʥʷ 

ʚʠʚʯʝʥʥʷ ʽ ʥʘʚʯʘʥʥʷ ʷʢ ʩʢʣʘʜʦʚʦʾ ʣʶʜʩʴʢʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘ-

ʮʽʾ. ʈʘʤʝʰ ɼʞʘʡʥ ʧʽʜʢʨʝʩʣʶʻ ʟʥʘʯʫʱʽʩʪʴ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʜʣʷ ʧʨʦʮʝʩʫ 

ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʟʥʘʥʴ: «ʄʦʚʘ ʻ ʤʦʚʦʶ ʧʦʜʘʥʥʷ ʟʥʘʥʴ» [69]. ɼʽʡʩʥʦ, ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ, ʦʯʝʚʠʜʥʠʤ ʟʘʣʠ-

ʰʘʻʪʴʩʷ ʪʦʡ ʬʘʢʪ, ʱʦ ʣʶʜʩʴʢʘ ʤʦʚʘ ʚʦʣʦʜʽʻ ʥʝʧʝʨʝʚʝʨʰʝʥʦʶ ʚʠʨʘʟ-

ʥʽʩʪʶ ʫ ʧʦʜʘʥʥʽ ʟʥʘʥʴ. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ 

ʩʠʩʪʝʤʠ ʟô̫ ʚʣʷʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʦʙô̒ ʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʫ 

ʐɯ ʽʟ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴ ʧʨʠʨʦʜʥʫ ʩʠʣʫ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʦʾ 

ʣʶʜʩʴʢʦʾ ʤʦʚʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʤʝʞʫʚʘʪʠ ʟʘ-

ʚʜʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʐɯ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʤ-

ʧôʁʪʝʨʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʩʠʥ-

ʪʝʟʫ ʽ ʚʟʘʻʤʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʛʣʷʥʝʤʦ ʢʣʶʯʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʜʘʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʟ ʛʘʣʫʟʽ ʐɯ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ, ʷʢʽ ʟʘʩʪʦ-

ʩʦʚʫʶʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʥʥʷ. 
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1.3.1. ʊʝʭʥʦʣʦʛʽʾ ʧʦʜʘʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʥʘʚʯʘʣʴ-

ʥʠʭ ʩʠʩʪʝʤʘʭ  

ʇʨʝʜʩʪʘʚʠʤʦ ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʜʘʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʢʦʤ-

ʧôʁʪʝʨʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʷʢʽ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʥʘ 

ʧʨʘʢʪʠʮʽ. ʂʦʞʥʘ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʜʘʣʽ ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʨʽʟʥʠʭ ʟʘʜʘʯ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʥʘʚ-

ʯʘʥʥʷʤ.  

ɽʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ. ʈʘʟʦʤ ʽʟ ʚʠʥʘʭʦʜʦʤ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʙʘʟʠ 

ʟʥʘʥʴ (ɹɿ) ʷʢʠʭ ʙʫʜʫʚʘʣʠʩʷ ʷʢ ʧʨʦʜʫʢʮʽʡʥʽ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʧʨʦʜʫʢ-

ʮʽʡʥʠʭ ʧʨʘʚʠʣ, ʨʦʙʦʯʦʾ ʧʘʤô̫ ʪʽ ʪʘ ʤʝʭʘʥʽʟʤʫ ʣʦʛʽʯʥʦʛʦ ʚʠʚʝʜʝʥʥʷ, 

ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʜʣʷ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʯʘʶʯʽ ʩʠʩʪʝʤʠ (Intel-

ligent Tutoring Systems) ʙʫʜʫʚʘʣʠ ʩʚʦʾ ʙʘʟʠ ʟʥʘʥʴ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ 

ʩʠʩʪʝʤ, ʧʨʠʢʣʘʜʦʤ ʪʫʪ ʻ ʩʠʩʪʝʤʘ GUIDON [70], ʘʚʪʦʨ ʷʢʦʾ ʚʠʢʦʨʠʩʪʘʚ 

ʤʝʜʠʯʥʫ ʝʢʩʧʝʨʪʥʫ ʩʠʩʪʝʤʫ MYCIN ̫ ʢ ʦʩʥʦʚʫ ʜʣʷ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʚʠ-

ʢʣʘʜʘʥʥʷ ʚ ʩʚʦʾʡ ʩʠʩʪʝʤʽ [70]. ʏʠʩʣʝʥʥʽ ʥʘʤʘʛʘʥʥʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʫʩ-

ʧʽʭʠ, ʚʠʷʚʠʣʠ ʨʷʜ ʧʨʠʥʮʠʧʦʚʠʭ ʥʝʜʦʣʽʢʽʚ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʘʢʦʛʦ ʤʝʪʦ-

ʜʫ ʧʦʜʘʥʥʷ ʟʥʘʥʴ. ʇʝʨʰ ʟʘ ʚʩʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ 

ʥʝ ʚ ʟʤʦʟʽ ʚʽʜʦʙʨʘʟʠʪʠ ʫʩʽ ʟʥʘʥʥʷ ʝʢʩʧʝʨʪʘ [71]. ɽʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ 

ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʥʝ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʘʙʦ ʧʦʷʩʥʝʥ-

ʥʷ. ɺ ʪʦʡ ʯʘʩ ʷʢ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʫʶʪʴ ʤʝʭʘʥʽʟʤʠ ʚʠʚʝʜʝʥʥʷ, 

ʬʦʨʤʘʣʽʟʫʶʯʠ ʟʘʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ ʧʨʘʚʠʣʘ, ʚʦʥʠ ʚʽʜʢʠʜʘʶʪʴ ʝʣʝ-

ʤʝʥʪʠ ʟʥʘʥʴ, ʱʦ ʥʝ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʪʘʢʽ ʷʢ, ʥʘʧʨʠ-

ʢʣʘʜ ʧʝʨʚʠʥʥʽ ʧʨʠʥʮʠʧʠ, ʘʙʦ ʙʘʟʦʚʽ ʧʦʥʷʪʪʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤʠ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ɿ ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʟʜʘʪ-

ʥʽʩʪʴ ʟʘʧʘʤô̫ ʪʘʪʠ ʽ ʟʘʩʪʦʩʫʚʘʪʠ ʧʝʚʥʠʡ ʥʘʙʽʨ ʧʨʦʮʝʜʫʨʥʠʭ ʧʨʘʚʠʣ ʻ 

ʤʝʥʰ ʟʥʘʯʫʱʠʤ ʧʦʨʽʚʥʷʥʦ ʽʟ ʨʦʟʫʤʽʥʥʷʤ ʩʤʠʩʣʫ ʽ ʧʦʭʦʜʞʝʥʥʷ ʪʘʢʠʭ 

ʨʽʰʝʥʴ. ɿʘʛʘʣʦʤ ʢʦʤʧôʁ ʪʝʨʥʽ ʨʝʧʝʪʠʪʦʨʠ ʥʘ ʙʘʟʽ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ 

ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʚʦʣʦʜʽʪʠ ʚʽʜʥʦʩʥʦ «ʪʦʥʢʠʤʠ» ʟʥʘʥʥʷʤʠ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ ʽ ʪʦʤʫ, ʚʦʥʠ ʟʜʘʪʥʽ ʧʝʨʝʜʘʪʠ ʨʦʟʫʤʽʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʪʝʤ ʩʪʫ-

ʜʝʥʪʘʤ ʣʠʰʝ ʧʦʚʝʨʭʥʝʚʦ.  

ɯʥʪʝʨʘʢʪʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ ʚʠʚʯʝʥʥʷ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʚʯʝʥʥʷ (ɯʉɺ, ʘʥʛʣ. Interactive Learning Environments, ILS) ʪʘ ʾʭ ʧʨʝʜ-

ʩʪʘʚʥʠʢʠ, ʤʽʢʨʦʩʚʽʪʠ (Microworlds), ʚʠʥʠʢʘʶʪʴ ʨʘʟʦʤ ʽʟ ʨʦʟʚʠʪʢʦʤ 

ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʥʘʚ-

ʯʘʶʯʠʭ ʩʠʩʪʝʤ ʧʽʜʭʽʜ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʚʘʞʢʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫ-
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ʚʘʪʠ ʚ ʢʦʥʪʝʢʩʪʽ ʧʦʜʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʫ ʟʚô̫ ʟʢʫ ʟ ʦʩʦʙʣʠʚʦʩ-

ʪʷʤʠ ʾʭ ʘʨʭʽʪʝʢʪʫʨʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʪʠʤ ʥʝ ʤʝʥʰʝ 

ʚʦʥʠ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʽ ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʦʛʣʷʜ.  

ʊʦʜʽ ʷʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʯʘʶʯʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʧʦ-

ʚʥʽʩʪʶ ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ɯʉɺ ʨʝʘʣʽʟʫʶʪʴ ʩʧʦʩʽʙ ʥʘʚ-

ʯʘʥʥʷ, ʛʦʣʦʚʥʠʤ ʽʥʽʮʽʘʪʦʨʦʤ ʚ ʷʢʦʤʫ ʻ ʩʪʫʜʝʥʪ, ʷʢʠʡ ʚʯʠʪʴʩʷ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʨʦʝʢʪʦʚʘʥʠʭ ʫ ɯʉɺ 

ʦʙô̒ ʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʚʽʪʫ, ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟʤʦʛʫ ʚʠʚʯʘʪʠ ʡʦʛʦ, 

ʜʦʩʣʽʜʞʫʶʯʠ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʚʽʜʥʦʰʝʥʥʷ [71, 72]. 

ʊʘʢʠʤ ʯʠʥʦʤ ɯʉɺ ʥʘʤʘʛʘʶʪʴʩʷ ʧʨʝʜʩʪʘʚʠʪʠ ʩʪʫʜʝʥʪʫ ʯʘʩʪʠʥʫ 

ʩʚʽʪʫ, ʷʢʘ ʣʝʞʠʪʴ ʚ ʧʦʣʽ ʡʦʛʦ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʥʘʜʘʚʰʠ ʡʦʤʫ 

ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʪʫʪ ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʠʜʘʢʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚ-

ʯʘʥʥʷ. ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʧʨʦʮʝʩ, ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʩʧʨʷʤʫʚʘʥʥʷ ʜʦʚʽ-

ʨʷʻʪʴʩʷ ʩʘʤʦʤʫ ʩʫʙô̒ ʢʪʫ ʥʘʚʯʘʥʥʷ ð ʩʪʫʜʝʥʪʫ.  

ɯʉɺ ̔  ʤʽʢʨʦʩʚʽʪʠ ʻ ʧʨʠʙʽʯʥʠʢʘʤʠ ʟʤʽʥʠ ʘʢʮʝʥʪʽʚ ʚ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚ-

ʯʘʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʩʪʦʩʦʚʘʥʠʭ 

ʜʣʷ ʦʩʚʽʪʠ. ʆʩʥʦʚʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʨʠʥʮʠʧʘʤʠ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ɯʉɺ 

ʻ ʪʘʢʽ [71]: ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʘ ʥʝ ʽʥʩʪʨʫʢʪʫʚʘʥʥʷ ð ʩʪʫʜʝʥʪʠ ʝʬʝʢʪʠʚ-

ʥʽʰʝ ʚʯʘʪʴʩʷ ʢʦʥʩʪʨʫʶʶʯʠ ʩʚʦʾ ʟʥʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦ, ʘ ʥʝ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 

ʽʥʩʪʨʫʢʪʦʨʽʚ; ʩʪʫʜʝʥʪʩʴʢʠʡ ʢʦʥʪʨʦʣʴ, ʘ ʥʝ ʢʦʥʪʨʦʣʴ ʥʘʩʪʘʚʥʠʮʴʢʠʡ ð 

ʩʪʫʜʝʥʪ ʤʘʻ ʧʝʨʝʚʘʞʥʝ ʧʨʘʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʚʦʻ ʥʘʚʯʘʥʥʷ, ʥʘʩʪʘʚ-

ʥʠʢ, ʘʙʦ ʪʴʶʪʦʨ, ʚʠʩʪʫʧʘʻ ʫ ʨʦʣʽ ʧʦʤʽʯʥʠʢʘ; ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʩʪʫʜʝʥʪʦʤ, ʘ ʥʝ ʚʠʢʣʘʜʘʯʝʤ ð ʪʫʪ ʥʘʩʪʘʚʥʠʢ ʥʝ ʤʘʻ ʚʠʢʣʶʯ-

ʥʦʛʦ ʩʫʚʝʨʝʥʥʦʛʦ ʧʨʘʚʘ ʧʦʚʥʽʩʪʶ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝ, ʷʢ ʧʨʦʭʦʜʠʪʴ ʽʥ-

ʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʦʪʨʝʙ ʩʪʫʜʝʥʪʘ, ʩʪʫʜʝʥʪ ʧʦ ʤʝʥʰʽʡ ʤʽʨʽ 

ʙʝʨʝ ʯʘʩʪʢʦʚʫ ʫʯʘʩʪʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ; ʙʘʛʘʪʘ ʨʝʘʢʮʽʷ, ʟʚʦʨʦʪʥʽʡ ʟʚô̫-

ʟʦʢ ʩʠʩʪʝʤʠ ʛʝʥʝʨʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʟʘʻʤʦʜʽʾ ʩʪʫʜʝʥʪʘ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ 

ʚʠʚʯʘʥʥʷ, ʘ ʥʝ ʥʘʩʪʘʚʥʠʢʦʤ ð ʽʥʬʦʨʤʘʮʽʷ ʽ ʧʦʚʝʜʽʥʢʘ ʩʠʩʪʝʤʠ ʤʘʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠʩʴ ʫ ʙʽʣʴʰʽʡ ʤʽʨʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʠʙʦʨʠ ʽ ʜʽʾ ʩʪʫʜʝʥʪʘ, ʘʥʽʞ 

ʷʢ ʨʦʟʧʦʚʽʜʽ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʥʘʩʪʘʚʥʠʢʦʤ. 

ʑʦʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʥʘʥʴ, ʪʦ ʚʦʥʠ ʟʘʢʣʘʜʘʶʪʴʩʷ 

ʚ ʨʝʘʣʽʟʘʮʽʶ ʩʘʤʦʾ ʩʠʩʪʝʤʠ ʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʾʾ ʧʦʚʝʜʽʥʮʽ ʽ ʨʝʘʢʮʽʷʭ 

ʥʘ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʽʤʽʪʫʶʯʠ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ. ʋ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʥʦʩʠʪʴ ʜʝʱʦ ʰʠʨʰʝ ʧʦʥʷʪʪʷ, ʘʥʽʞ ʤʦʚʘ 

ʯʠ ʬʦʨʤʘʣʴʥʘ ʤʦʜʝʣʴ ʧʦʜʘʥʥʷ ʟʥʘʥʴ. ʊʫʪ ʤʦʜʝʣʣʶ ʚʠʩʪʫʧʘʻ ʚʩʷ ʩʠʩ-

ʪʝʤʘ, ʚʽʜ ʾʾ ʧʨʦʛʨʘʤʥʦʛʦ ʷʜʨʘ ʜʦ ʽʥʪʝʨʬʝʡʩʫ ʽ ʛʨʘʬʽʢʠ.  
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ɯʉɺ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʩʘʤ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢʠʡ ʤʝʪʦʜ ʽʟ ʡʦʛʦ ʩʢʨʦʤʥʠʤ ʜʠʜʘʢʪʠʯʥʠʤ ʚʧʣʠʚʦʤ 

ʤʘʻ ʨʠʟʠʢ ʥʝ ʜʦʩʷʛʪʠ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ. ʅʘʚʯʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʥʝʝʬʝʢʪʠʚ-

ʥʠʤ, ʢʦʣʠ ʩʪʫʜʝʥʪ ʦʙʝʨʝ ʥʝʚʽʨʥʠʡ ʰʣʷʭ ʚʠʚʯʝʥʥʷ, ʪʘʢ ʷʢ ɯʉɺ ʥʘʜʘʶʪʴ 

ʩʪʫʜʝʥʪʘʤ ʚʝʣʠʢʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢʦʞ ɯʉɺ ʧʝʨʝʞʠʚʘʶʪʴ 

ʪʨʫʜʥʦʱʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʽ ʦʮʽʥʶʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. ʂʨʽʤ ʫʩʴʦ-

ʛʦ ʽʥʰʦʛʦ ʪʘʢʽ ʩʠʩʪʝʤʠ ʻ ʜʫʞʝ ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʘ 

ʢʦʣʠ ʤʦʚʘ ʽʜʝ ʧʨʦ ɯʥʪʝʨʥʝʪ-ʦʩʚʽʪʫ, ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ ʦʩʦʙ-

ʣʠʚʦ ʫʩʢʣʘʜʥʝʥʠʤ ʯʝʨʝʟ ʩʘʤʫ ʘʨʭʽʪʝʢʪʫʨʫ ʽ ʦʙʤʝʞʝʥʥʷ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ.  

ʉʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ. ʉʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ ʻ ʦʜʥʽʻʶ ʽʟ ʢʣʘʩʠʯʥʠʭ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʫ ʐɯ. ʎʝʡ ʧʽʜʭʽʜ ʤʘʻ ʙʘʛʘʪʦ ʟʘ-

ʩʪʦʩʫʚʘʥʴ ʫ ʧʦʙʫʜʦʚʽ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ. ʆʩʥʦʚʥʦʶ ʽʜʝʻʶ ʩʝʤʘʥʪʠʯʥʠʭ 

ʤʝʨʝʞ ʻ ʪʘʢ ʟʚʘʥʘ ʪʨʽʘʜʘ: ʩʫʙô̒ ʢʪ ð ʚʽʜʥʦʰʝʥʥʷ ð ʦʙô̒ ʢʪ. ɿʘ ʜʦʧʦʤʦ-

ʛʦʶ ʪʨʽʘʜ ʬʦʨʤʫʻʪʴʩʷ ʩʝʤʘʥʪʠʯʥʘ ʤʝʨʝʞʘ, ʷʢʘ ʬʦʨʤʘʣʽʟʫʻ ʦʙô̒ ʢʪʠ ʨʝ-

ʘʣʴʥʦʛʦ ʩʚʽʪʫ ʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ.  

ʆʩʦʙʣʠʚʦʛʦ ʧʦʰʪʦʚʭʫ ʚ ʦʩʚʽʪʽ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʥʘʙʫʣʘ ʨʘʟʦʤ ʽʟ 

ʩʪʚʦʨʝʥʥʷʤ ʢʦʥʮʝʧʮʽʾ Semantic Web (SW) [73, 74], ʷʢʘ ʦʙʽʮʷʻ ʩʪʘʪʠ 

ʥʦʚʠʤ ʝʚʦʣʶʮʽʡʥʠʤ ʚʠʪʢʦʤ ɺʩʝʩʚʽʪʥʴʦʾ ʄʝʨʝʞʽ ɯʥʪʝʨʥʝʪ (WWW). 

ʇʦʜʘʥʥʷ ʟʥʘʥʴ ʚ SW ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ.  

ʉʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʜʦʩʣʽʜʞʝʥʴ Semantic Web ʜʣʷ ɯʥʪʝʨ-

ʥʝʪ-ʦʩʚʽʪʠ ʩʪʚʦʨʝʥʘ ʥʘʫʢʦʚʘ ʩʧʽʣʴʥʦʪʘ SW-El (Semantic Web for E-

Learning) [75]. ɺʦʥʘ ʟʘʡʤʘʻʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʡ ʜʣʷ 

ʦʩʚʽʪʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷʤ ʢʦʥʮʝʧʮʽʡ ʜʣʷ ʦʩʚʽʪʥʽʭ ɯʥʪʝʨʥʝʪ-ʩʠʩʪʝʤ ʫ ʨʘʤ-

ʢʘʭ ʜʦʩʣʽʜʞʝʥʴ SW.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʤʘʶʪʴ ʟʤʦʛʫ ʤʘʥʽʧʫʣʶ-

ʚʘʪʠ ʧʨʦʮʝʜʫʨʥʠʤʠ ʟʥʘʥʥʷʤʠ ʽ ʧʨʘʚʠʣʘʤʠ, ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ ʚʤʽʶʪʴ 

«ʤʽʨʢʫʚʘʪʠ» ʥʘʚʯʘʣʴʥʠʤʠ ʧʦʥʷʪʪʷʤʠ ʽ ʦʙô̒ ʢʪʘʤʠ, ʱʦ ʜʘʻ ʰʠʨʰʽ ʤʦʞ-

ʣʠʚʦʩʪʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʥʘ ʨʽʚʥʽ ʩʤʠʩʣʫ ʪʘ ʬʦʨʤʫ-

ʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʽ ʫʯʥʷ. ʎʝ, ʩʝʨʝʜ ʽʥʰʦ-

ʛʦ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʚʯʘʣʴʥʽʡ ʩʠʩʪʝʤʽ [76, 77]. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ 

ʜʣʷ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʟ ʥʘʚʯʘʣʴʥʦʾ ʦʙʣʘʩʪʽ ʻ ʚʠʩʦʢʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʩʘʤʦ-

ʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʘʜʝʢʚʘʪʥʦʾ ʤʝʨʝʞʽ [78]. ʊʝʭʥʦʣʦʛʽʷ ʩʝʤʘʥʪʠʯʥʠʭ 

ʤʝʨʝʞ ʚʠʤʘʛʘʻ ʜʣʷ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʘʥʥʷ ʧʦʚʥʦʾ ʢʘʨ-

ʪʠʥʠ ʦʙʣʘʩʪʽ ð ʪʘʢ ʟʚʘʥʘ ʧʨʦʙʣʝʤʘ «ʚʩʝʦʩʚʽʯʝʥʦʩʪʽ» ʩʠʩʪʝʤʠ [71], ð 

ʪʦʙʪʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʬʦʨʤʘʣʽʟʘʮʽʶ ʫʩʽʭ ʦʙô̒ ʢʪʽʚ ʽ ʚʽʜʥʦʰʝʥʴ ʤʽʞ 
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ʥʠʤʠ, ʱʦ ʯʘʩʦʤ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʩʝʨʡʦʟʥʽ ʪʨʫʜʥʦʱʽ ʪʘ ʙʫʪʠ ʥʝʦʧʨʘʚ-

ʜʘʥʠʤ ʟ ʜʠʜʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ.  

ɻʽʧʝʨʪʝʢʩʪ. ɻʽʧʝʨʪʝʢʩʪ ʮʝ ð ʤʝʨʝʞʘ ʪʝʢʩʪʽʚ. ɻʽʧʝʨʪʝʢʩʪʦʤ ʥʘʟʠ-

ʚʘʶʪʴ ʙʫʜʴ-ʷʢʠʡ ʪʝʢʩʪ, ʫ ʷʢʦʤʫ ʚʠʷʚʣʷʶʪʴʩʷ ʷʢʽ-ʥʝʙʫʜʴ ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʽʥʰʽ ʬʨʘʛʤʝʥʪʠ. ʇʦʢʘʟʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ɹʽʙʣʽʷ, ʧʦʜʘʥʘ ʷʢ ʛʽʧʝʨʪʝʢʩʪ 

ʽʟ ʙʝʟʣʽʯʯʶ ʚʟʘʻʤʥʠʭ ʚʽʜʩʠʣʘʥʴ ʜʦ ʨʽʟʥʠʭ ʛʣʘʚ ʽ ʨʷʜʢʽʚ ʜʦʢʫʤʝʥʪʘ, ʫ 

ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ ʙʘʛʘʪʦ ʧʦʜʽʡ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʦʧʠʩʫʶʪʴʩʷ ʚʽʜʨʘʟʫ 

ʛʨʫʧʦʶ ʘʚʪʦʨʽʚ.  

ʋ ʣʽʪʝʨʘʪʫʨʦʟʥʘʚʩʪʚʽ ʛʽʧʝʨʪʝʢʩʪ ð ʮʝ ʪʘʢʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʢ-

ʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠ ʷʢʽʡ ʡʦʛʦ ʦʜʠʥʠʮʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝ ʚ ʣʽʥʽʡʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʘ ʷʢ ʩʠʩʪʝʤʘ ʷʚʥʦ ʟʘʟʥʘʯʝʥʠʭ ʤʦʞʣʠʚʠʭ ʧʝʨʝʭʦʜʽʚ, 

ʟʚô̫ ʟʢʽʚ ʤʽʞ ʥʠʤʠ. ɼʦʪʨʠʤʫʶʯʠʩʴ ʮʠʭ ʟʚô̫ ʟʢʽʚ, ʤʦʞʥʘ ʯʠʪʘʪʠ ʤʘʪʝ-

ʨʽʘʣ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʧʦʨʷʜʢʫ, ʬʦʨʤʫʶʯʠ ʨʽʟʥʽ ʣʽʥʽʡʥʽ ʪʝʢʩʪʠ (ʚʠʟʥʘʯʝʥ-

ʥ ̫ʨʦʩʽʡʩʴʢʦʛʦ ʚʯʝʥʦʛʦ, ʧʽʦʥʝʨʘ ʚ ʦʙʣʘʩʪʽ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʠʭ ʛʽʧʝʨ-

ʪʝʢʩʪʦʚʠʭ ʩʠʩʪʝʤ, ʄ.ʄ. ʉʫʙʦʪʽʥʘ). 

ʅʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʊʽʤ ɹʝʨʥʝʨʩ-ʃʽ ʨʦʟʨʦʙʠʚ ʧʨʦʪʦʢʦʣ HTTP 

(Hypertext transfer protocol), ʱʦ ʜʦʟʚʦʣʠʚ ʟʚô̫ ʟʘʪʠ ʤʽʞ ʩʦʙʦʶ ʜʦʢʫʤʝʥ-

ʪʠ, ʨʦʟʤʽʱʝʥʽ ʥʘ ʦʜʥʦʤʫ ʘʙʦ ʥʘ ʜʝʢʽʣʴʢʦʭ ʢʦʤʧôʁ ʪʝʨʘʭ, ʧʽʜʢʣʶʯʝʥʠʭ 

ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʎʷ ʛʽʧʝʨʪʝʢʩʪʦʚʘ ʤʝʨʝʞʘ ʜʦʢʫʤʝʥʪʽʚ ʚʽʜʦʤʘ ʷʢ 

ɺʩʝʩʚʽʪʥʷ ʄʝʨʝʞʘ WWW. ʉʘʤ ɹʝʨʥʝʨʩ-ʃʽ [79] ʦʧʠʩʫʚʘʚ ɺʩʝʩʚʽʪʥʶ 

ʄʝʨʝʞʫ ʷʢ ʘʙʩʪʨʘʢʪʥʠʡ ʧʨʦʩʪʽʨ ʽʥʬʦʨʤʘʮʽʾ. WWW ʨʦʙʠʪʴ ʤʝʨʝʞʫ 

ʢʦʨʠʩʥʦʶ, ʦʩʢʽʣʴʢʠ ʣʶʜʠ ʥʘʩʧʨʘʚʜʽ ʮʽʢʘʚʣʷʪʴʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʽ ʥʝ ʭʦ-

ʯʫʪʴ ʥʽʯʦʛʦ ʟʥʘʪʠ ʧʨʦ ʧʨʦʚʦʜʠ  ̔ʢʦʤʧôʁ ʪʝʨʠ. ʇʦʜʽʙʥʠʡ ʽʥʬʦʨʤʘʮʽʡ-

ʥʠʡ ʧʨʦʩʪʽʨ ʥʘ ʦʩʥʦʚʽ WWW ʥʘʜʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ ʽ ʧʫʙʣʽʢʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʊʝʦʜʦʨ ʅʝʣʴʩʦʥ, ʷʢʠʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʘʤ ʪʝʨʤʽʥ «ʛʽʧʝʨʪʝʢʩʪ», ʥʝ-

ʦʜʥʦʨʘʟʦʚʦ ʧʽʜʢʨʝʩʣʶʚʘʚ, ʱʦ ʛʽʧʝʨʪʝʢʩʪ ʫ ʡʦʛʦ ʨʦʟʫʤʽʥʥʽ ʥʝ ʻ ʽʻʨʘʨ-

ʭʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ɿ ʡʦʛʦ ʧʦʛʣʷʜʫ, ʟʥʘʢ ʨʽʚʥʦʩʪʽ, ʱʦ ʩʪʘʚʣʷʪʴ ʤʽʞ 

ʧʦʥʷʪʪʷʤʠ «ʽʻʨʘʨʭʽʷ» ʽ «ʩʪʨʫʢʪʫʨʘ», ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʧʫʣʷʨʥʠʡ ʤʽʬ. 

ɾʠʚʽ ʬʦʨʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʨʥʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʽʻʨʘʨʭʽʻʶ. ʊʘʢʽ ʩʪʨʫʢʪʫʨʠ ʷʢ ʧʘʨʘʣʝʣʽʟʤ, ʧʝʨʝʭʨʝʩʥʽ ʟʚô̫ ʟʢʠ, ʚʟʘ-

ʻʤʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʽ ʦʜʥʦʯʘʩʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚ ʜʝʢʽʣʴ-

ʢʦʭ ʤʽʩʮʷʭ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʜʘʥʽ ʽʻʨʘʨʭʽʻʶ. ɻʽʧʝʨʪʝʢʩʪ ʙʘʯʠʪʴʩʷ 

ʅʝʣʴʩʦʥʫ ʷʢ ʤʫʣʴʪʠʘʛʝʥʪʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ, ʫʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʽʩʥʫʶʪʴ 

ʩʢʣʘʜʥʽ ʥʝʽʻʨʘʨʭʽʯʥʽ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʘʛʝʥʪʘʤʠ. ʇʦʜʽʙʥʝ ʙʘʯʝʥʥʷ ʻ ʘʜʝʢ-

ʚʘʪʥʠʤ ʪʘʢʦʞ ʽ ʜʣʷ ʧʨʠʨʦʜʠ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽ ʩʠʩʪʝʤʠ ʟʥʘʥʴ, 

ʷʢʫ ʮʽ ʜʠʩʮʠʧʣʽʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ.  
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ɺʣʘʩʪʠʚʦʩʪʽ ʛʽʧʝʨʪʝʢʩʪʫ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ɯʥʪʝʨʥʝʪʫ ʩʧʨʠʷʣʠ ʾʭ ʰʠ-

ʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʚ ʦʩʚʽʪʥʴʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʄʦʜʝʣʴ ʛʽʧʝʨʪʝʢʩʪʫ ʜʦ-

ʟʚʦʣʷʻ ʫʩʧʽʰʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʜʘʯʽ ʥʘʚʽʛʘʮʽʾ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ. 

ʆʜʥʘʢ ʩʣʘʙʢʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʪʠʧʽʟʘʮʽʾ ʜʘʥʠʭ ʧʦʜʘʥʠʭ 

ʛʽʧʝʨʪʝʢʩʪʦʚʦʶ ʤʦʜʝʣʣʶ, ʩʫʪʪʻʚʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʧʨʦʛʨʘʤʥʦ-

ʛʦ ʦʧʨʘʮʶʚʘʥʥʷ, ʘ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʝʛʘʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʊʦʤʫ ʤʦʜʝʣʴ ʛʽʧʝʨ-

ʪʝʢʩʪʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʟʘʩʽʙ ʥʘʚʽʛʘʮʽʾ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʩʘʤʘ ʞ ʥʘʚʯʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʽ ʟʥʘʥʥʷ ʧʦʚʠʥʥʽ ʬʦʨʤʘʣʽʟʫ-

ʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʜʦʜʘʪʢʦʚʠʭ ʩʝʤʘʥʪʠʯʥʠʭ ʤʦʜʝʣʝʡ.  

ɸʥʘʣʽʟ ʪʝʢʩʪʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ. ɸʙʩʦʣʶʪʥʦ ʽʥʰʠʡ 

ʧʽʜʭʽʜ ʷʚʣʷʻ ʩʦʙʦʶ ʨʷʜ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʘʥʘʣʽʟʦʤ ʽʥʬʦʨʤʘʮʽʾ 

ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʦʰʫʢʦʤ, ʱʦ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ɯʥʪʝʨʥʝʪ.̔ 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ, ʘ ʟʙʝʨʽ-

ʛʘʶʪʴʩʷ ʚ ʪʝʢʩʪʦʚʦʤʫ ʚʠʛʣʷʜʽ. ʅʘʪʦʤʽʩʪʴ ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ 

ʥʘ ʤʝʭʘʥʽʟʤʘʭ ʚʠʜʦʙʫʚʘʥʥʷ ʽ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʦʾ (ʨʝʣʝʚʘʥʪʥʦʾ) ʥʘʚ-

ʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʝʭʥʦʣʦʛʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʙʫʚ ʠh ʜʫʞʝ ʧʦ-

ʧʫʣʷʨʥʠʤʠ ʚ ʦʙʣʘʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʘ-

ʥʽʰʝ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʆʙô̒ ʤ ʥʘʚʯʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʙʫʚ ʧʦʨʽʚʥʷ-

ʥʦ ʥʝʚʝʣʠʢʠʤ, ʽ ʧʦʪʨʝʙʘ ʩʧʨʷʤʦʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʥʘʡʙʽʣʴʰ ʧʽʜ-

ʭʦʜʷʱʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʣʝʛʢʽʩʪʶ ʧʽʜʪʨʠʤʫʚʘʣʘʩʷ ʘʜʘʧʪʠʚʥʠʤ ʧʣʘʥʫʚʘʥ-

ʥʷʤ ʢʫʨʩʫ ʥʘʚʯʘʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ ʘʜʘʧʪʠʚʥʠʭ ʛʽʧʝʨʤʝʜʽʘ-ʩʠʩʪʝʤ. 

ʆʜʥʘʢ ʧʦʪʨʝʙʘ ʧʦʙʫʜʦʚʠ ʚʝʣʠʢʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ, ʱʦ 

ʦʙʩʣʫʛʦʚʫʚʘʪʠʤʫʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʪʘ ɯʥʪʝʨ-

ʥʝʪ ʟ ʡʦʛʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʽʥʜʝʢʩʦʚʘʥʠʭ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʽʭ ʨʝ-

ʩʫʨʩʽʚ ʟʨʦʙʠʚ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʜʫʞʝ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ ʩʫ-

ʯʘʩʥʠʭ ʩʠʩʪʝʤ ʦʩʚʽʪʠ. MLTutor [80] ʧʨʝʜʩʪʘʚʣʷʻ ʦʜʠʥ ʟ ʧʝʨʰʠʭ ʮʽʢʘ-

ʚʠʭ ʧʨʠʢʣʘʜʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʣʴʪʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʤʽʩʪʫ ʫ 

ʥʘʚʯʘʥʥʽ. ʅʘʚʯʘʣʴʥʠʡ ʧʨʠʢʣʘʜ ʩʫʤʽʩʥʠʮʴʢʦʾ ʘʜʘʧʪʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ WebCOBALT [81, 82]. 

ʉʝʨʝʜ ʧʨʦʛʨʝʩʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝ-

ʣʝʢʪʫʘʣʴʥʠʡ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ; 

ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ ʫ ʤʝʪʦʜʘʭ ʧʦʰʫʢʫ ʽ ʬʽʣʴʪʨʘʮʽʾ, 

ʱʦ ʚʢʣʶʯʘʻ ʧʦʙʫʜʦʚʫ ʤʦʜʝʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ [83]. ʄʘʡʙʫʪʥʽ ʩʮʝʥʘʨʽʾ 

ʧʦʰʫʢʫ ʽ ʬʽʣʴʪʨʘʮʽʾ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ, ʟʜʘʪʥʽ «ʨʦʟʫʤʽʪʠ», 
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ʯʦʛʦ ʙʘʞʘʻ ʢʦʨʠʩʪʫʚʘʯ, ʱʦʙ ʙʽʣʴʰ ʪʦʯʥʦ ʦʮʽʥʶʚʘʪʠ ʨʝʣʝʚʘʥʪʥʽʩʪʴ 

ʜʦʢʫʤʝʥʪʫ ʡʦʛʦ ʧʦʪʨʝʙʘʤ, ʽ ʱʦʙ «ʩʣʫʭʘʪʠ» ʪʘ «ʥʘʚʯʘʪʠʩʴ» ʚʽʜ ʢʦʨʠʩ-

ʪʫʚʘʯʘ, ʢʦʣʠ ʚʽʥ ʥʘʜʘʻ ʢʦʨʠʩʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʧʽʜ ʯʘʩ ʚʟʘʻʤʦʜʽʾ.  

ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʧʽʜʭʦʜʫ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ 

ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ ʧʨʦʮʝʩʫ ʜʦʜʘʚʘʥʥʷ ʚ ʩʠʩʪʝʤʫ ʥʦʚʠʭ ʟʥʘʥʴ ð ʬʘʢ-

ʪʠʯʥʝ ʜʦʜʘʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʩʦʥʘʣ 

ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ ʟʘʛʘʣʦʤ ʥʝ ʙʝʨʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʫ ʜʝʪʘʣʴʥʽʡ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ 

ʽ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʥʝ ʚʦʣʦʜʽʶʪʴ ʪʠʧʦʚʠʤ ʥʝʜʦʣʽʢʦʤ 

ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʷʭ ʟʥʘʥʴ ʐɯ, ʷʢʠʡ 

ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʚʠʤʦʛʫ «ʚʩʝʦʩʚʽʯʝʥʦʩʪʽ» ʩʠʩʪʝʤʠ ʚ ʧʨʝʜ-

ʤʝʪʥʽʡ ʦʙʣʘʩʪʽ ʥʘʚʯʘʥʥʷ. ʊʘʢʘ ʚʠʤʦʛʘ ʯʘʩʦʤ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻ ʢʝʨʫ-

ʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤʠ ʢʫʨʩʘʤʠ, ʟʤʝʥʰʫʶʯʠ ʾʭ ʛʥʫʯʢʽʩʪʴ ʽ ʤʦʙʽʣʴʥʽʩʪʴ. 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʘʥʘʣʽʟ ʪʝʢʩʪʽʚ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ ʫ ʧʝʚʥʠʭ ʦʩ-

ʚʽʪʥʽʭ ʟʘʜʘʯʘʭ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʝʬʝʢʪʠʚʥʽʰʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʘʢʽ ʤʝʪʦʜʠ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʦʰʫʢʫ ʩʧʝʮʠʬʽʯʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʚʯʘʣʴʥʠʤ ʮʽʣʷʤ ʫʯʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʜʘʥ-

ʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʬʽʣʴʪʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʘʚʯʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʫʯʥʷ ʘʙʦ ʛʨʫʧʠ ʫʯʥʽʚ.  

ʅʝʜʦʣʽʢʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʻ ʾʭ ʧʨʠʨʦʜʥʘ ʦʙʤʝʞʝ-

ʥʽʩʪʴ, ʧʦʚô̫ ʟʘʥʘ ʽʟ ʩʣʘʙʢʦʶ ʬʦʨʤʘʣʽʟʘʮʽʻʶ ʽ ʩʪʨʫʢʪʫʨʠʟʘʮʽʻʶ ʥʘʚʯʘʣʴ-

ʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʽ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʨʘʟʦʤ ʽʟ ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʧʦ ʟʙʝʨʝʞʝʥʥʶ ʽ 

ʢʝʨʫʚʘʥʥʶ ʟʥʘʥʥʷʤʠ ʚ ʥʘʚʯʘʣʴʥʽʡ ʩʠʩʪʝʤʽ.  

ɺ ʪʘʙʣ. 1.3. ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʟʛʘʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʜʘʥ-

ʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ. ʆʩʚʽʪʥʷ ʩʠʩʪʝʤʘ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʨʦʙʠʪʴ ʚʠʢ-

ʣʠʢ ʪʨʘʜʠʮʽʡʥʠʤ ʬʦʨʤʘʤ ʽ ʤʝʪʦʜʘʤ ʥʘʚʯʘʥʥʷ. ɺʽʜʢʨʠʚʰʠ ʜʣʷ ʩʝʙʝ 

ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʨʘʮʶʶʯʠ ʥʘʜ ʧʨʦʙʣʝʤʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢ-

ʪʫ ʬʽʣʦʩʦʬʩʴʢʠ ʽ ʧʨʘʢʪʠʯʥʦ, ʣʶʜʩʪʚʦ ʥʘʤʘʛʘʻʪʴʩʷ çʧʝʨʝʢʣʘʩʪʠè ʯʘʩ-

ʪʠʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʚʣʘʩʥʫ ʦʩʚʽʪʫ ʥʘ ʢʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ. ʇʨʦʪʝ 

ʩʢʣʘʜʥʽʩʪʴ ʽ ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʣʶʜʠʥʠ ʷʢ ʩʫʙôʻʢʪʫ ʥʘʚʯʘʥʥʷ ʥʝ ʤʦʞʝ ʚ 

ʧʦʚʥʽʡ ʤʽʨʽ ʚʪʽʣʠʪʠʩʷ ʷʢ ʤʦʜʝʣʴ ʫ ʢʦʤʧôʶʪʝʨʥʽʡ ʩʠʩʪʝʤʽ. ɿʘʚʜʘʥʥʷ ʪʫʪ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʭʦʯʘ ʙ ʯʘʩʪʢʦʚʦ ʧʽʜʪʨʠʤʘʪʠ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʩʠʩʪʝʤʘʤʠ ʐɯ, ʱʦ ʫ ʧʝʚʥʦʤʫ ʥʘʙʣʠʞʝʥʥʽ çʨʦʟʫʤʽʶʪʴʩʷè ʥʘ 

ʘʩʧʝʢʪʘʭ ʥʘʚʯʘʥʥʷ ʣʶʜʠʥʠ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʘʩʧʝʢʪʽʚ ʽ ʻ ʚʣʘʩʥʝ ʧʝʨʝʜʘ-

ʯʘ ʟʥʘʥʴ, ʧʝʨʝʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʨʦʟʢʨʠʻ 



 

 49 

ʫʯʥʝʚʽ ʥʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ. ʇʨʦʩʪʘ ʧʝʨʝʜʘʯʘ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʩʪʘ-

ʪʠʯʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢ-

ʪʠʚʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. ʂʦʤʧôʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʩʪʘʪʠ ʩʫʙôʻʢʪʦʤ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ, ʨʘʜʥʠʢʦʤ ʜʣʷ ʣʶʜʠʥʠ-ʧʝʜʘʛʦʛʘ ʽ 

ʣʶʜʠʥʠ-ʫʯʥʷ, ʧʦʤʽʯʥʠʢʦʤ ʽ ʚʠʢʦʥʘʚʮʝʤ, ʟʘʣʠʰʠʚʰʠ ʧʦʟʘʜʫ ʧʨʦʩʪʫ 

ʨʦʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʩʝʨʝʜʥʠʢʘ. ʑʦ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ? ʇʦ-ʧʝʨʰʝ, 

ʩʠʩʪʝʤʘ ʤʘʻ çʨʦʟʫʤʽʪʠè ʪʦʡ ʧʨʝʜʤʝʪ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ. 

ʇʦ-ʜʨʫʛʝ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ çʨʦʟʫʤʽʪʠʩʷè ʫ ʜʠʜʘʢʪʠʮʽ, ʪʦʙʪʦ ʟʥʘʪʠ, 

ʷʢʠʤ ʯʠʥʦʤ ʮʝʡ ʧʨʝʜʤʝʪ ʚʠʢʣʘʩʪʠ ʫʯʥʝʚʽ, ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ ʽʥʜʠʚʽʜʫ-

ʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

 
 

ʊʘʙʣʠʮʷ. 1.3. 

ʇʦʨʽʚʥʷʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʧʦʜʘʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ 

ʚ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʊʝʭʥʦʣʦʛʽʷ ʆʩʦʙʣʠʚʦʩʪʽ ʽ ʧʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ɽʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʪʘ 

ʩʪʚʦʨʝʥʽ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʯʘ-

ʶʯʽ ʩʠʩʪʝʤʠ  

ɽʬʝʢʪʠʚʥʽ ʜʣʷ ʨʦʟʚô̫ ʟʢʫ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. 

ʇʽʜʪʨʠʤʫʶʪʴ ʤʝʭʘʥʽʟʤʠ 

ʚʠʚʝʜʝʥʥʷ, ʬʦʨʤʘʣʽʟʫʶʯʠ 

ʟʘʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ ʧʨʘ-

ʚʠʣʘ, ʪʦʤʫ ʧʽʜʭʦʜʷʪʴ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʧʨʦʮʝʜʫʨʥʠʤ ʥʘ-

ʚʠʯʢʘʤ. 

ɽʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʥʝ ʚ ʟʤʦʟʽ ʚʽʜʦʙʨʘ-

ʟʠʪʠ ʫʩʽ ʟʥʘʥʥʷ ʝʢʩʧʝʨʪʘ. 

ɺʽʜʢʠʜʘʶʪʴ ʝʣʝʤʝʥʪʠ ʟʥʘʥʴ, ʱʦ ʥʝ ʻ 

ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʪʘʢʽ 

ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʧʝʨʚʠʥʥʽ ʧʨʠʥʮʠʧʠ, ʘʙʦ 

ʙʘʟʦʚʽ ʧʦʥʷʪʪʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤʠ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. 

ʇʝʨʝʜʘʶʪʴ ʨʦʟʫʤʽʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʪʝʤ 

ʩʪʫʜʝʥʪʘʤ ʣʠʰʝ ʧʦʚʝʨʭʥʝʚʦ [71]. 

ʄʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʧʦʚʥʽʩʪʶ ʢʦʥʪʨʦʣʶ-

ʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʩʝʨʝʜʦ-

ʚʠʱʘ ʚʠʚʯʝʥʥʷ (ɯʉɺ) 

 ̔ʤʽʢʨʦʩʚʽʪʠ  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʨʦʝʢʪʦʚʘ-

ʥʠʭ ʫ ɯʉɺ ʦʙô̒ ʢʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʚʽʪʫ, ʩʪʫ-

ʜʝʥʪʠ ʤʘʶʪʴ ʟʤʦʛʫ ʚʠʚʯʘ-

ʪʠ ʡʦʛʦ, ʜʦʩʣʽʜʞʫʶʯʠ ʮʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʚʽʜʥʦʰʝʥʥʷ 

[71, 72]. 

ɺʪʽʣʶʶʪʴ ʧʝʨʝʚʘʛʠ ʢʦʥʩ-

ʪʨʫʢʪʠʚʽʟʤʫ ʚ ʧʝʜʘʛʦʛʽʮʽ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʘʢʠʡ ʩʧʦ-

ʩʽʙ ʥʘʚʯʘʥʥʷ, ʛʦʣʦʚʥʠʤ 

ʽʥʽʮʽʘʪʦʨʦʤ ʚ ʷʢʦʤʫ ʻ ʩʪʫ-

ʜʝʥʪ, ʷʢʠʡ ʚʯʠʪʴʩʷ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʜʦʩʣʽʜ-

ʞʝʥʥʷ.  

ʊʫʪ ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʠʜʘʢ-

ʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʯʘʥʥʷ. 

ʊʘʢʠʡ ʤʝʪʦʜ ʽʟ ʡʦʛʦ ʩʢʨʦʤʥʠʤ ʜʠʜʘʢ-

ʪʠʯʥʠʤ ʚʧʣʠʚʦʤ ʤʘʻ ʨʠʟʠʢ ʥʝ ʜʦʩʷʛʪʠ 

ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ. 

ɯʉɺ ʧʝʨʝʞʠʚʘʶʪʴ ʪʨʫʜʥʦʱʽ ʫ ʚʠʟʥʘʯʝʥ-

ʥ ̔ʽ ʦʮʽʥʶʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

ʊʘʢʽ ʩʠʩʪʝʤʠ ʻ ʜʫʞʝ ʩʢʣʘʜʥʠʤʠ ʜʣʷ 

ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʘ ʢʦʣʠ ʤʦʚʘ ʽʜʝ 

ʧʨʦ ɯʥʪʝʨʥʝʪ-ʦʩʚʽʪʫ, ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʠʷʚʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʦ ʫʩʢʣʘʜʥʝʥʠʤ 

ʯʝʨʝʟ ʩʘʤʫ ʘʨʭʽʪʝʢʪʫʨʫ ʽ ʦʙʤʝʞʝʥʥʷ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 1.3 

ʊʝʭʥʦʣʦʛʽʷ ʆʩʦʙʣʠʚʦʩʪʽ ʽ ʧʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʉʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ 

ʌʦʨʤʘʣʽʟʫʶʪʴ ʦʙô̒ ʢʪʠ ʨʝ-

ʘʣʴʥʦʛʦ ʩʚʽʪʫ ʽ ʚʽʜʥʦʰʝʥ-

ʥʷ ʤʽʞ ʥʠʤʠ. 

ɺʤʽʶʪʴ «ʤʽʨʢʫʚʘʪʠ» ʥʘʚ-

ʯʘʣʴʥʠʤʠ ʧʦʥʷʪʪʷʤʠ ʽ 

ʦʙô̒ ʢʪʘʤʠ, ʱʦ ʜʘʻ ʰʠʨʰʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽ 

ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʥʘ 

ʨʽʚʥʽ ʩʤʠʩʣʫ ʪʘ ʬʦʨʤʫʚʘʥ-

ʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʤʦʜʝʣʝʡ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʽ ʫʯʥʷ. 

ɺʝʣʠʢʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʧʨʦʮʝʩʫ ʩʪʚʦ-

ʨʝʥʥʷ ʘʜʝʢʚʘʪʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ.  

ʊʝʭʥʦʣʦʛʽʷ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ ʚʠʤʘ-

ʛʘʻ ʜʣʷ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʜʘʥʥʷ ʧʦʚʥʦʾ ʢʘʨʪʠʥʠ ʦʙʣʘʩʪʽ ð ʪʘʢ 

ʟʚʘʥʘ ʧʨʦʙʣʝʤʘ «ʚʩʝʦʩʚʽʯʝʥʦʩʪʽ» ʩʠʩ-

ʪʝʤʠ [71] ð ʪʦʙʪʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʬʦʨʤʘʣʽʟʘʮʽʶ ʫʩʽʭ ʦʙô̒ ʢʪʽʚ ʽ ʚʽʜʥʦʰʝʥʴ 

ʤʽʞ ʥʠʤʠ, ʱʦ ʯʘʩʦʤ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʩʝʨʡʦʟʥʽ ʪʨʫʜʥʦʱʽ, ʽ ʢʨʽʤ ʮʴʦʛʦ ʯʘʩʪʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʥʘʥʴ, ʱʦ 

ʚ ʜʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʝ ʤʘ-

ʶʪʴ ʜʠʜʘʢʪʠʯʥʦʾ ʚʘʞʣʠʚʦʩʪʽ. 

ɻʽʧʝʨʪʝʢʩʪ 

ɼʦʟʚʦʣʷʻ ʛʥʫʯʢʦ ʧʨʝʜʩʪʘʚ-

ʣʷʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʘʢʠʭ ʦʩʦʙ-

ʣʠʚʦʩʪʝʡ ʷʢ ʧʘʨʘʣʝʣʽʟʤ, 

ʧʝʨʝʭʨʝʩʥʽ ʟʚô̫ ʟʢʠ, ʚʟʘʻʤ-

ʥʝ ʧʨʦʥʠʢʥʝʥʥʷ ʽ ʦʜʥʦʯʘʩ-

ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʦʜʥʦʛʦ ʝʣʝ-

ʤʝʥʪʘ ʚ ʜʝʢʽʣʴʢʦʭ ʤʽʩʮʷʭ, 

ʱʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʘʥʦ 

ʩʪʨʦʛʦʶ ʽʻʨʘʨʭʽʻʶ. 

ɼʦʟʚʦʣʷʻ ʫʩʧʽʰʥʦ ʚʠʨʽʰʫ-

ʚʘʪʠ ʟʘʜʘʯʽ ʥʘʚʽʛʘʮʽʾ ʽ ʚʽʟʫ-

ʘʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ. 

ʉʣʘʙʢʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ 

ʪʠʧʽʟʘʮʽʾ ʜʘʥʠʭ ʧʦʜʘʥʠʭ ʛʽʧʝʨʪʝʢʩʪʦ-

ʚʦʶ ʤʦʜʝʣʣʶ, ʩʫʪʪʻʚʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠ-

ʚʦʩʪʽ ʾʭ ʧʨʦʛʨʘʤʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ, ʘ 

ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʝʛʘʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘ-

ʻʪʴʩʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ 

ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʦʤʫ ʤʦʜʝʣʴ ʛʽʧʝʨʪʝʢʩʪʫ ʩʣʽʜ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʷʢ ʟʘʩʽʙ ʥʘʚʽʛʘʮʽʾ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʘʤʘ ʞ ʥʘʚʯʘʣʴ-

ʥʘ ʽʥʬʦʨʤʘʮʽʷ ʽ ʟʥʘʥʥʷ ʧʦʚʠʥʥʽ ʬʦʨʤʘ-

ʣʽʟʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʜʦʜʘʪʢʦʚʠʭ ʩʝʤʘʥ-

ʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. 

ɸʥʘʣʽʟ ʪʝʢʩʪʽʚ ʪʘ ʽʥ-

ʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ 

ɿʥʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ 

ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ, ʘ ʟʙʝʨʽʛʘ-

ʶʪʴʩʷ ʚ ʪʝʢʩʪʦʚʦʤʫ ʚʠʛʣʷʜʽ. 

ʆʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ 

ʥʘ ʤʝʭʘʥʽʟʤʘʭ ʚʠʜʦʙʫʚʘʥ-

ʥʷ ʽ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʦʾ 

(ʨʝʣʝʚʘʥʪʥʦʾ) ʥʘʚʯʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʅʝʜʦʣʽʢʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ 

ʻ ʾʭ ʧʨʠʨʦʜʥʘ ʦʙʤʝʞʝʥʽʩʪʴ, ʧʦʚô̫ ʟʘʥʘ ʽʟ 

ʩʣʘʙʢʦʶ ʬʦʨʤʘʣʽʟʘʮʽʻʶ ʽ ʩʪʨʫʢʪʫʨʠʟʘ-

ʮʽʻʶ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʤʫ ʤʝ-

ʪʦʜʠ ʘʥʘʣʽʟʫ ʽ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʘʟʦʤ ʽʟ ʽʥʰʠʤʠ ʪʝʭ-

ʥʦʣʦʛʽʯʥʠʤʠ ʨʽʰʝʥʥʷʤʠ. 

 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʪʘ ʢʣʘʩʠʬʽʢʫʻʤʦ ʫ ʢʦʥʪʝʢʩʪʽ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʚ ʦʩ-

ʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʨʽʟʥʽ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʪʝʭʥʽʯʥʽ ʪʝʯʽʾ, ʱʦ 

ʟʘʡʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʤʦʚʠ ʪʘ ʟʥʘʥʥʷ. ʇʝʨʰʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʧʦʜʘʥʥʷ 

ʟʥʘʥʴ ʙʫʜʝ ʪʘʢʠʡ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʬʽʣʦʩʦʬʩʴʢʦʾ 

ʘʙʦ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʚʠ, ʫʤʦʚʥʦ ʥʘʟʚʝʤʦ ʡʦʛʦ ʢʦʛʥʽʪʠʚʥʦ-ʩʝʤʘʥʪʠʯʥʠʤ 

ʧʽʜʭʦʜʦʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʘʧʝʣʶʻ ʚʣʘʩʥʝ ʜʦ ʩʤʠʩʣʫ, ʜʦ ʡʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʷ ʚ ʣʶʜʩʴʢʦʤʫ ʨʦʟʫʤʽ, ʥʝ ʙʘʞʘʶʯʠ ʟʘʣʝʞʘʪʠ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʧʨʠ-

ʨʦʜʥʦʾ ʤʦʚʠ ʣʶʜʠʥʠ ʯʠ, ʪʠʤ ʙʽʣʴʰʝ, ʚʽʜ ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʧʝʨʝ-
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ʜʘʯʽ ʟʥʘʥʴ. ɯʥʰʠʡ ʧʽʜʭʽʜ ʙʽʣʴʰ ʤʦʚʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʽ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʢʣʘ-

ʩʠʯʥʠʤʠ ʜʠʜʘʢʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʪʝʢʩʪʫʘʣʴʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʟʥʘʥʴ ʫ ʥʘʚʯʘʥʥʽ, ʫʤʦʚʥʦ ʥʘʟʚʝʤʦ ʡʦʛʦ ʤʦʚʥʦ-ʜʠʜʘʢ-

ʪʠʯʥʠʤ ʧʽʜʭʦʜʦʤ [84, 85]. ʋʨʘʭʫʚʘʥʥʷ ʮʽʻʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʻ ʟʤʦʛʫ ʨʦʟ-

ʨʽʟʥʠʪʠ ʚʽʜʤʽʥʥʽʩʪʴ ʟʘʚʜʘʥʴ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʢʦʥʪʝʢʩʪʽ ʢʣʘʩʠʯʥʦʾ 

ʟʘʜʘʯʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʽ ʟʘʜʘʯʽ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʜʣʷ ʦʩʚʽʪʠ, ʱʦ 

ʜʫʞʝ ʚʘʞʣʠʚʦ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ. 

 

 

1.3.2. ɸʥʘʣʽʟ ʽ ʩʠʥʪʝʟ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʭ Web-ʩʠʩʪʝʤʘʭ  

ʂʦʛʥʽʪʠʚʥʦ-ʩʝʤʘʥʪʠʯʥʠʡ ʧʽʜʭʽʜ. ʎʝʡ ʧʽʜʭʽʜ ʤʦʞʥʘ ʪʘʢʦʞ ʦʭʘ-

ʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʤʦʜʝʣʴ «ɿʥʘʪʠ» [84]. ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜʭʦʜʫ ʩʣʽʜ 

ʚʽʜʥʝʩʪʠ ʪʘʢʽ: 1) ʩʣʫʞʠʪʴ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʣʶʜʠʥʠ; 2) ʦʨʽʻʥʪʫ-

ʻʪʴʩʷ ʥʘ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯ (ʘ ʥʝ ʥʘ ʥʘʚʯʘʥʥʷ); 3) ʤʘʻ ʥʘ ʤʝʪʽ ʩʪʚʦʨʝʥʥʷ 

ʬʦʨʤʘʣʴʥʦʾ ʤʦʚʠ, ʥʝ ʟʘʣʝʞʥʦʾ ʚʽʜ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ, ʘʣʝ ʧʨʠʜʘʪʥʦʾ ʜʣʷ 

ʢʦʤʧôʁ ʪʝʨʥʦʾ ʦʙʨʦʙʢʠ. ʂʣʘʩʠʯʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʰʪʫʯʥʦʛʦ ʽʥ-

ʪʝʣʝʢʪʫ ʧʨʘʛʥʫʣʠ ʩʪʚʦʨʠʪʠ ʪʘʢʫ ʤʦʚʫ ʧʦʜʘʥʥʷ ʟʥʘʥʴ, ʷʢʘ ʙ ʥʝ ʟʘʣʝʞʘ-

ʣʘ ʚʽʜ ʣʶʜʩʴʢʦʾ ʤʦʚʠ ʽ ʙʫʣʘ ʧʨʠʜʘʪʥʘ ʜʣʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʘʥʽʧʫʣʷ-

ʮʽʡ ð ʪʘʢ ʟʚʘʥʫ ʬʽʣʦʩʦʬʩʴʢʫ ʤʦʚʫ, ʤʝʪʘʤʦʚʫ, ʩʝʤʘʥʪʠʯʥʫ ʤʦʚʫ ʘʙʦ 

ʩʝʤʘʥʪʠʯʥʫ ʤʦʜʝʣʴ ʟʥʘʥʴ. ʉʪʚʦʨʠʚʰʠ ʾʾ, ʣʶʜʠʥʽ ʩʣʽʜ ʙʫʜʝ ʧʨʦʡʪʠ ʧʨʦ-

ʮʝʩ ʧʝʨʝʜʘʯʽ ʘʙʦ ʬʦʨʤʘʣʽʟʘʮʽʾ ʩʚʦʾʭ ʟʥʘʥʴ ʫ ʮʶ ʚʥʫʪʨʽʰʥʶ ʤʦʜʝʣʴ 

ʟʥʘʥʴ ʩʠʩʪʝʤʠ, ʧʽʩʣʷ ʯʦʛʦ ʩʠʩʪʝʤʘ ʙʫʜʝ ʟʜʘʪʥʘ ʚʠʨʽʰʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ 

ʟʘʚʜʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. ɿʚʘʞʘʶʯʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʽ ʟʥʘʯʥʽ 

ʫʩʧʽʭʠ ʪʘʢʠʭ ʰʪʫʯʥʠʭ ʤʦʚ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʜʝʷʢʠʭ ʟʘʚʜʘʥʴ, ʩʣʽʜ ʦʜʥʘʢ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʚʠʷʚʣʷʻʪʴʩʷ ʜʫʞʝ ʥʝʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʟʚʦ-

ʨʦʪʥʦʤʫ ʧʨʦʮʝʩʽ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʚʽʜ ʩʠʩʪʝʤʠ ʜʦ ʣʶʜʠʥʠ ð ʫ ʧʨʦʮʝʩʽ 

ʦʩʚʽʪʠ ʣʶʜʠʥʠ. ʇʨʠʯʠʥʦʶ ʻ ʥʝʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ «ʛʦʚʦʨʠʪʠ» ʟʚʠʯʥʦʶ 

ʜʣʷ ʣʶʜʠʥʠ ʤʦʚʦʶ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ð ʾ ʾ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ. ʆʪʞʝ ʟʘʧʦ-

ʨʫʢʦʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʩʪʘʪʠ ʾʾ ʫʤʽʥʥʷ ʜʦʥʦʩʠʪʠ 

ʟʘʢʣʘʜʝʥʽ ʟʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ. ʆʯʝʚʠʜʥʠʤ ʪʘʢʦʞ ʻ 

ʪʝ, ʱʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʟʥʘʥʥʷ, ʜʦ ʪʦʛʦ ʞ ʜʠʜʘʢʪʠʯʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʝ, ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ «ʯʠʩʪʦʾ» ʣʶʜʩʴʢʦʾ ʤʦʚʠ ʙʫʜʝ ʥʝʤʦʞ-

ʣʠʚʦ. ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ ʪʫʪ ʚʠʥʠʢʘʻ ʪʘʢ ʟʚʘʥʘ ʧʨʦʙʣʝʤʘ «ʚʩʝʦʩʚʽʯʝʥʦʩʪʽ», 

ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʘʩʧʝʢʪʽʚ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʠʜʘʢʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ, ʪʠʤ ʩʘʤʠʤ ʫʩʢʣʘʜʥʶ-

ʶʯʠ ʷʢ ʧʦʙʫʜʦʚʫ ɹɿ, ʪʘʢ ʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʥʘʚʯʘʥʥʷ. ʊʦʞ ʩʣʽʜ 
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ʰʫʢʘʪʠ ʧʦʜʘʣʴʰʽ ʰʣʷʭʠ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ ʢʦʥ-

ʪʝʢʩʪʽ ʦʩʚʽʪʥʽʭ ʚʠʤʦʛ. ɼʦ ʢʦʛʥʽʪʠʚʥʦ-ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʝʤʦ 

ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʥʘʫʢʦʚʽ ʥʘʧʨʷʤʢʠ: ʢʦʛʥʽʪʦʣʦʛʽ,ʁ ʢʣʘʩʠʯʥʽ ʧʽʜʭʦʜʠ 

ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʫ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʽ, ʪʘʢʽ ʷʢ ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ, ʬʨʝʡ-

ʤʠ, ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, ʧʨʦʜʫʢʮʽʡʥʽ ʽ ʣʦʛʽʯʥʽ ʤʦʜʝʣ ̔ʪʦʱʦ.  

ʄʦʚʥʦ-ʜʠʜʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʨʝʜʩʪʘʚʣʷʻ ʤʦʜʝʣʴ 

«ʅʘʚʯʘʪʠ» [84]. ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜʭʦʜʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʪʘʢʽ: 1) ˇʨʫʥ-

ʪʫʻʪʴʩʷ ʥʘ ʧʨʠʨʦʜʥʽʡ ʤʦʚʽ, ʷʢ ʦʩʥʦʚʥʦʤʫ ʟʘʩʦʙʽ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ; 2) ʙʝʨʝ 

ʜʦ ʫʚʘʛʠ ʪʘʢʽ ʛʘʣʫʟʽ ʷʢ ʜʠʜʘʢʪʠʢʘ, ʪʝʦʨʽʷ ʪʝʢʩʪʫ, ʛʝʨʤʝʥʝʚʪʠʢʘ, ʣʽʥʛ-

ʚʽʩʪʠʢʘ, ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʟ ʪʝʢʩʪʽʚ, ʧʦʥʷʪʪʷ ʛʽʧʝʨʪʝʢʩʪʫ; 

3) ʤʘʻ ʥʘ ʤʝʪʽ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘʢʠʡ ʧʨʦʮʝʩ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ, ʷʢʠʡ ʟʘʜʦ-

ʚʦʣʴʥʠʪʴ ʦʩʚʽʪʥʽ ʧʦʪʨʝʙʠ ʫʯʥʷ. ʄʦʚʥʦ-ʜʠʜʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ ʤʘʻ ʟʘʙʝʟ-

ʧʝʯʠʪʠ ʧʨʦʮʝʩ ʧʦʜʘʥʥʷ ʟʥʘʥʴ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʪʦʯʥʠʭ ʦʩʚʽʪʥʽʭ 

ʧʦʪʨʝʙʘʭ ʩʫʙô̒ ʢʪʘ ʥʘʚʯʘʥʥʷ ð ʫʯʥʷ. ɺ ʪʦʡ ʯʘʩ, ʷʢ ʢʦʛʥʽʪʠʚʥʦ-ʩʝʤʘʥ-

ʪʠʯʥʠʡ ʧʽʜʭʽʜ ʥʘʤʘʛʘʻʪʴʩʷ ʟʨʦʙʠʪʠ ʪʦʯʥʠʡ ʟʥʽʤʦʢ ʚʩʽʻʾ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ, ʚʽʜʦʙʨʘʟʠʚʰʠ ʾʾ ʚ ʫʩʽʭ ʘʩʧʝʢʪʘʭ ʽ ʟʘʣʝʞʥʦʩʪʷʭ, ʤʦʚʥʦ-ʜʠʜʘʢ-

ʪʠʯʥʠʡ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʪʝʢʩʪ, ʧʨʘʛʥʝ ʚʠʷʚʠʪʠ, ʷʢʫ ʩʘʤʝ ʯʘʩʪʠʥʫ ʟʥʘʥʴ 

ʧʨʦ ʥʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ ʽ ʷʢʠʤ ʩʘʤʝ ʯʠʥʦʤ ʩʣʽʜ ʧʦʜʘʪʠ ʢʦʨʠʩʪʫʚʘʯʫ 

ʪʘʢ, ʱʦʙ ʤʘʪʝʨʽʘʣ ʙʫʚ ʥʘʡʢʨʘʱʝ ʟʘʩʚʦʻʥʠʤ ʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʜʠʜʘʢʪʠʯʥʠʭ ʮʽʣʝʡ. ʊʫʪ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʧʦʣʦʞʝʥʥʷ 

ʪʝʦʨʽʾ ʪʝʢʩʪʫ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʮʽʻʾ ʪʝʦʨʽʾ ʢʦʞʝʥ ʪʝʢʩʪ ʦʙʦʚô̫ ʟʢʦʚʦ ʨʦʟʨʘ-

ʭʦʚʘʥʠʡ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʢʠʤʦʩʴ. ʋ ʪʝʢʩʪʽ ʫʢʣʘʜʝʥʘ ʤʦʚʥʦʨʦʟʫʤʦʚʘ ʜʽ-

ʷʣʴʥʽʩʪʴ ʧʠʰʫʯʦʛʦ (ʤʦʚʮʷ) ʩʫʙô̒ ʢʪʘ, ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʜʽʷʣʴ-

ʥʽʩʪʴ ʯʠʪʘʯʘ (ʩʣʫʭʘʯʘ), ʥʘ ʡʦʛʦ ʩʧʨʠʡʥʷʪʪʷ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʪʫʪ ʚʽ-

ʜʽʛʨʘʶʪʴ ʪʘʢʽ ʧʦʥʷʪʪʷ, ʷʢ ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ ʪʝʢʩʪʫ, ʤʦʚʥʘ ʢʦʤʧʝʪʝʥ-

ʮʽʷ. ɼʣʷ ʘʜʝʢʚʘʪʥʦʾ ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʪʝʢʩʪʫ ʫ ʢʦʤʧôʁ ʪʝʨʥʽʡ ʩʠʩʪʝʤʽ ʜʦ-

ʧʦʤʦʞʫʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʽʢʨʦ- ʽ ʤʘʢʨʦʩʪʨʫʢʪʫʨʫ, ʧʨʦ ʦʜʠʥʠʮʽ ʪʝʢʩʪʫ 

ʽ ʡʦʛʦ ʢʣʘʩʠʬʽʢʘʮʽʶ. ɺʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʫ ʜʠʜʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ ʤʘʻ 

ʟʨʦʙʠʪʠ ʛʝʨʤʝʥʝʚʪʠʢʘ. ʊʘʢ ʷʢ ʮʷ ʥʘʫʢʘ ʟʘʡʤʘʻʪʴʩʷ ʪʣʫʤʘʯʝʥʥʷʤ ʪʝʢʩ-

ʪʫ, ʾʾ ʧʦʣʦʞʝʥʥʷ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʪʣʫʤʘʯʝʥʥʷ ʪʝʢʩʪʫ ʫ ʨʦʟʫʤʽʥ-

ʥʽ ʡʦʛʦ ʬʦʨʤʘʣʽʟʘʮʽʾ ʚ ʢʦʤʧôʁ ʪʝʨʥʽʡ ʩʠʩʪʝʤʽ. ʊʘʢʽ ʧʦʥʷʪʪʷ, ʷʢ ʢʦʥ-

ʪʝʢʩʪ, ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʚ ʪʝʢʩʪʽ, ʦʩʥʦʚʥʘ ʜʫʤʢʘ ʘʚʪʦʨʘ ʤʘʶʪʴ ʜʦʧʦʤʦʛʪʠ 

ʚʽʨʥʠʤ ʯʠʥʦʤ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʟʥʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʪʝʢʩʪʽ ʜʣʷ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʧʦʜʘʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʫʯʥʽʚ.  

ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ, ʷʢʠʤ ʤʘʻ ʦʧʝʨʫʚʘʪʠ ʜʠʜʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ ʻ 

ʧʨʦʙʣʝʤʘ ʣʽʥʽʡʥʦʩʪʽ ð ʣʽʥʽʡʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʣʽʥʽʡʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʪʝʢʩʪʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʫʯʥʝʚʽ. ʃʽʥʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʨʦʟʛʦʨʪʘʥʥʷ ʪʝʢʩʪʫ ʽ 
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ʛʣʠʙʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʝʘʜʝʢʚʘʪʥʽ, ʽ ʪʦʤʫ ʮʷ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ/ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʝʛʫʣʴʦʚʘʥʦʶ [86]. ʂʦʣʠ ʤʦʚʘ ʽʜʝ 

ʧʨʦ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʨʝʛʫʣʷʪʦʨʦʤ ʪʫʪ ʤʘʻ ʚʠʩʪʫʧʘʪʠ ʩʪʘʥ 

ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʫʯʥʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʽʜʨʫʯʥʠʢʘ, ʢʦʤʧôʁ ʪʝʨʥʘ ʩʠʩʪʝ-

ʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʘʜʝʢʚʘʪʥʝ ʜʦ ʟʥʘʥʴ ʩʪʫʜʝʥʪʘ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʫʪ ʣʽʥʽʡʥʽʩʪʴ ʢʣʘʩʠʯʥʦʛʦ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ ʤʘʻ 

ʙʫʪʠ ʧʦʜʦʣʘʥʘ. ʋ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʤʘʻ ʜʦʧʦʤʦʛʪʠ ʧʦʥʷʪʪʷ ʛʽʧʝʨʪʝʢʩʪʫ. 

ʇʨʦʙʣʝʤʘ ʩʠʥʪʝʟʫ ʧʽʜʭʦʜʽʚ. ʇʽʜʩʫʤʦʚʫʶʯʠ, ʟʘʟʥʘʯʠʤʦ, ʩʝʤʘʥ-

ʪʠʯʥʝ ʧʦʜʘʥʥʷ ʟʥʘʥʥʷ, ʷʢʠʤ ʚʦʥʦ ʻ (ʪʦʙʪʦ ʢʦʛʥʽʪʠʚʥʝ), ʽ ʜʠʜʘʢʪʠʯʥʝ 

ʧʦʜʘʥʥʷ ʟʥʘʥʴ ð ʮʝ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʽ ʤʝʪʦʜʠʢʠ. ɸʜʞʝ ʮʝ ʨʽʟʥʝ ð ʟʥʘʪʠ 

ʽ ʥʘʚʯʘʪʠ. ʄʦʜʝʣʴ «ɿʥʘʪʠ» ð ʮʝ ʤʦʜʝʣʴ ʟʥʘʥʴ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʥʘʰʦ-

ʤʫ ʨʦʟʫʤʽ (ʢʦʛʥʽʪʠʚʥʽ ʘʩʧʝʢʪʠ, ʘʩʧʝʢʪʠ ʢʣʘʩʠʯʥʦʛʦ ʐɯ). ʄʦʜʝʣʴ «ʅʘʚ-

ʯʘʪʠ» (ʧʝʨʝʜʘʚʘʪʠ ʟʥʘʥʥʷ ʽʥʰʦʤʫ) ð ʮʝ ʤʦʜʝʣʴ ʪʦʛʦ, ʷʢ ʩʣʽʜ ʧʦʜʘʪʠ 

ʟʥʘʥʥʷ, ʱʦʙ ʚʦʥʠ ʙʫʣʠ ʟʘʩʚʦʻʥʥʽ (ʪʦʙʪʦ ʩʪʘʣʠ ʚʤʽʩʪʦʤ ʫ ʤʦʜʝʣʽ «ɿʥʘ-

ʪʠ») ð ʮʝ ʜʠʜʘʢʪʠʢʘ ʽ, ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ, ʢʦʛʥʽʪʦʣʦʛʽʷ ʣʠʰʝ ʫ ʘʩʧʝʢʪʽ 

ʩʧʨʠʡʥʷʪʪʷ ʟʥʘʥʴ. ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ ʜʠʜʘʢʪʠʯʥʝ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʧʦʚʠʥʥʦ 

ʚʠʪʽʢʘʪʠ ʽʟ ʧʦʜʘʥʥʷ ʩʝʤʘʥʪʠʯʥʦʛʦ, ʘʙʦ ʢʦʛʥʽʪʠʚʥʦʛʦ. ʊʦʙʪʦ, ʢʦʣʠ ʤʦʚʘ 

ʡʜʝ ʧʨʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʥʘʚʯʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʪʦʜʽ ʩʠʩʪʝʤʘ ʧʦ-ʧʝʨʰʝ 

ʧʦʚʠʥʥʘ ʩʧʨʠʡʥʷʪʠ ʟʥʘʥʥʷ ʽ «ʟʘʩʚʦʾʪʠ» ʾʭ, ʧʦ-ʜʨʫʛʝ ʥʘ ʦʩʥʦʚʽ ʙʘʟʠ 

ʟʥʘʥʴ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʤʽʪʠ ʙʫʜʫʚʘʪʠ ʜʠʜʘʢʪʠʯʥʽ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʜʣʷ 

ʨʽʟʥʠʭ ʛʨʫʧ ʫʯʥʽʚ. ʊʦʙʪʦ ʩʣʽʜ ʩʫʤʽʩʪʠʪʠ ʩʝʤʘʥʪʠʢʫ ʽ ʜʠʜʘʢʪʠʢʫ, ʩʣʽʜ 

ʩʫʤʽʩʪʠʪʠ ʽ ʧʦʚô̫ ʟʘʪʠ ʜʚʘ ʨʽʟʥʠʭ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʟʥʘʥʴ [84, 85].  

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʩʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʛʽʧʝʨ-

ʪʝʢʩʪʦʚʦʾ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʅʘ ʩʴʦʛʦʜʥʽ, ʷʢ ʚʽʜʦʤʦ, ʾʾ ʨʦʟʨʦʙʥʠʢʠ ʟʽʪ-

ʢʥʫʣʠʩʷ ʽʟ ʩʭʦʞʦʶ ʧʨʦʙʣʝʤʦʶ, ʢʦʣʠ ʪʝʢʩʪʫʘʣʴʥʝ ʧʦʜʘʥʥʷ ʧʝʨʝʩʪʘʣʦ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ, ʽ ʥʘʤʽʪʠʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʦʙô̒ ʜʥʘʥʥʷ ʪʝʢʩʪʫ-

ʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʽʟ ʩʝʤʘʥʪʠʯʥʦʶ, ʟʘʚʜʷʢʠ ʜʦʜʘʚʘʥʥʶ ʚ ʛʽʧʝʨʪʝʢʩʪ ʩʝ-

ʤʘʥʪʠʯʥʠʭ ʜʘʥʠʭ ʽ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽ ʾ[73] ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʤʝ-

ʪʦʶ ʷʢʦʾ ʻ ʨʝʧʨʝʟʝʥʪʘʮʽʷ ʟʥʘʥʴ ʜʣʷ ʾʭ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʦʙʨʦʙʢʠ. ʇʨʦʪʝ, 

ʧʨʦʙʣʝʤʦʶ ʪʫʪ ʻ ʥʝʟʚô̫ ʟʘʥʽʩʪʴ ʽ ʧʦʪʝʥʮʽʡʥʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʝʤʘʥʪʠ-

ʢʠ ʽ ʪʝʢʩʪʫ. ʊʦʙʪʦ ʥʝʤʘʻ ʧʨʠʨʦʜʥʦʛʦ ʟʚô̫ ʟʢʫ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʪʝʢʩ-

ʪʦʤ, ʱʦ ʚʠʨʘʞʘʻ ʧʝʚʥʽ ʟʥʘʥʥʷ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ, ʽ ʩʤʠʩʣʦʤ, ʷʢʠʡ ʟʘ-

ʜʘʻ ʩʝʤʘʥʪʠʢʘ. ɿʘ ʾʭ ʘʜʝʢʚʘʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʨʦʙʥʠʢ, ʘ ʮʝ ʧʦʨʦʜʞʫʻ 

ʟʘʛʨʦʟʫ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʢʩʪʫ ʽ ʩʝʤʘʥʪʠʯʥʠʭ ʜʘʥʠʭ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʻ ʧʦʪʨʝʙʘ ʫ ʛʣʠʙʰʽʡ ʟ ʣʽʥʛʚʽʩʪʠʯʥʦʾ, ʤʦʚʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ ʤʦʜʝʣʽ ʧʦʜʘʥʥʷ ʟʥʘʥʴ, ʷʢʘ ʙ ʤʦʛʣʘ ʦʙô̒ ʜʥʘʪʠ ʤʽʮʴ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ (ʪʦʙʪʦ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʽʨʢʫʚʘʥ)ɹ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʥʝ ʚʽʜʢʠ-
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ʥʫʣʘ ʙ ʚʠʨʘʟʥʦʩʪʽ ʽ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ 

ʜʣʷ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ. ʊʘʢʘ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʦʙô̒ ʜʥʘʪʠ ʥʘʜʙʘʥʥʷ ʜʦʩʣʽʜ-

ʞʝʥʴ ʽʥʞʝʥʝʨʽʾ ʟʥʘʥʴ ʫ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʽ ʽʟ ʜʠʜʘʢʪʠʢʦʶ, ʪʝʦʨʽʻʶ 

ʪʝʢʩʪʫ, ʛʝʨʤʝʥʝʚʪʠʢʦʶ ʪʘ ʽʥʰʠʤʠ ʥʘʫʢʘʤʠ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʽ ʨʦʟʚʠʚʘʶ-

ʯʠ ʧʝʨʝʚʘʛʠ ʛʽʧʝʨʪʝʢʩʪʫ. ʊʫʪ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʙʘʣʘʥʩ ʤʽʞ ʬʦʨʤʘʣʽ-

ʟʦʚʘʥʠʤʠ ʟʥʘʥʥʷʤʠ ʽ ʟʥʘʥʥʷʤʠ, ʧʦʜʘʥʠʤʠ ʷʢ ʻ, ʚ ʪʝʢʩʪʽ. ʊʘʢʠʡ ʩʠʥʪʝʟ 

ʪʝʭʥʦʣʦʛʽʡ (ʨʠʩ. 1.10) ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʢʦʥʪʝʥʪʫ ʟʤʦʞʝ ʩʪʘʪʠ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥ-

ʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʩʪʘʥʝ ʧʘʨʪʥʝʨʦʤ ʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ 

ʽ ʜʦʧʦʤʦʞʝ ʣʶʜʠʥʽ ʥʘʚʯʘʪʠ ʣʶʜʠʥʫ ʝʬʝʢʪʠʚʥʽʰʝ, ʧʨʠʤʥʦʞʫʶʯʠ ʧʝ-

ʜʘʛʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ [84].  

 

 

 

ʈʠʩ. 1.10. ʉʠʥʪʝʟ ʪʝʭʥʦʣʦʛʽʡ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ 

 

ʂʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ʷʢ ʤʝʪʦʜ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ̔ ʥʬʦʨ-

ʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʽʡ Web-ʩʠʩʪʝʤʽ. ɿʘʚʜʘʥʥʷʤ ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʘʥʴ 

ʫ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʽ ʻ ʧʝʨʝʜʘʯʘ ʟʥʘʥʴ ʚʽʜ ʝʢʩʧʝʨʪʘ ʜʦ ʩʠʩʪʝʤʠ, ʷʢʘ 

ʥʝʷʚʥʽ ʟʥʘʥʥʷ ʝʢʩʧʝʨʪʘ ʬʦʨʤʘʣʽʟʫʻ ʟʘʚʜʷʢʠ ʤʦʜʝʣʽ ʟʥʘʥʴ, ʧʝʨʝʪʚʦʨʶ-

ʶʯʠ ʾʭ ʫ ʷʚʥʽ, ʪʦʙʪʦ ʬʦʨʤʘʣʽʟʦʚʘʥʽ, ʟʥʘʥʥʷ, ʷʢʽ ʪʝʧʝʨ ʩʪʘʶʪʴ ʜʦʩʪʫʧ-

ʥʠʤʠ ʜʣʷ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʘʥʽʧʫʣʶʚʘʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʘ ʧʝʨʝʜʘʯʘ 

ʟʥʘʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʣʘʥʮʶʛʫ: ʝʢʩʧʝʨʪ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ð ̔ ʥʞʝ-

ʥʝʨ ʧʦ ʟʥʘʥʥʷʤ ð ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ. ɺʽʜ ʝʢʩʧʝʨʪʘ ʜʦ ʽʥʞʝʥʝʨʘ 
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ʧʝʨʝʜʘʯʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʚʦʶ ʢʦʤʫʥʽʢʘʮʽʾ, ʪʦʜʽ ʷʢ ʽʥʞʝʥʝʨ ʟʘʢʣʘʜʘʻ 

ʟʥʘʥʥʷ ʚ ʩʠʩʪʝʤʫ ʥʘ ʤʦʚʽ ʤʠʩʣʝʥʥʷ. ɿʘʚʜʘʥʥʷʤ ʽʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʥʷʤ ʻ 

ʨʦʟʫʤʽʥʥʷ ʤʦʚʠ ʢʦʤʫʥʽʢʘʮʽʾ ʝʢʩʧʝʨʪʘ, ʱʦ ʚʠʨʘʞʘʻ ʡʦʛʦ ʥʝʷʚʥʽ ʟʥʘʥʥʷ, 

ʽ ʧʝʨʝʚʝʜʝʥʥʷ ʾʾ ʥʘ ʤʦʚʫ ʤʠʩʣʝʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʘ ʧʦʜʘʻ ʬʦʨʤʘʣʽʟʦʚʘʥʽ 

ʟʥʘʥʥʷ. 

ʗʢ ʩʣʽʜʫʻ ʽʟ ʦʛʣʷʜʫ ʚʠʱʝ, ʧʝʚʥʝ ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʣʠ ʩʠʩʪʝʤʠ, ʚ 

ʷʢʠʭ ʨʦʙʠʪʴʩʷ ʩʧʨʦʙʘ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣʴ ʟʥʘʥʴ 

ʐɯ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʧʨʦʮʝʩʽʚ ʰʣʷʭʦʤ ʧʝʨʝʥʝʩʝʥʥʷ ʟʥʘʥʴ ʚʽʜ ɹɿ 

ʜʦ ʣʶʜʠʥʠ-ʫʯʥʷ. ɸʥʘʣʽʟʫʶʯʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʤʦʞʥʘ ʟʨʦ-

ʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʷʚʥʫ ʘʙʦ ʥʝʷʚʥʫ ʛʽʧʦʪʝʟʫ, ʷʢʘ ʤʘʻ ʙʫʪʠ ʧʨʠʡʥʷʪʘ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ: ʪʘʢ ʷʢ ʥʝ ʽʩʥʫʻ ʤʦʞʣʠʚʦʩʪʽ ʥʝʩʚʽʜʦʤʦʾ 

ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʽʟ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʚ ʽʥʪʝʣʝʢʪ ʣʶʜʠʥʠ-ʫʯʥʷ, ʦʙ-

ʨʘʥʘ ʤʦʜʝʣʴ ʻ ʤʦʚʦʶ ʢʦʤʫʥʽʢʘʮʽʾ ʜʣʷ ʫʯʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʛʽʧʦʪʝʟʠ ʽ ʾʾ ʥʝʩʢʣʘʜʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ. 

1. ʋ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʐɯ ʧʦʜʘʥʘ ʛʽʧʦʪʝʟʘ ʚ ʟʘʛʘʣʴ-

ʥʦʤʫ ʚʠʧʘʜʢʫ ʭʠʙʥʘ, ʪʘʢ ʷʢ ʤʦʜʝʣʽ ʐɯ ʩʪʚʦʨʶʶʪʴʩʷ, ʱʦʙ ʧʦʜʦʣʘʪʠ 

ʧʨʦʙʣʝʤʫ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʦʚʠ ʣʶʜʠʥʠ ʽ ʧʝʨʝʡʪʠ ʜʦ ʤʦʚʠ ʤʠʩʣʝʥʥʷ. 

2. ʊʘʢʠʤ ʯʠʥʦʤ ʪʫʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʦʚʘ ʤʠʩʣʝʥʥʷ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʟʥʘʥʴ, ʘ ʪʘʢʠʡ ʧʽʜʭʽʜ ʽʛʥʦʨʫʻ ʟʜʦʙʫʪʢʠ ʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʠʜʘʢʪʠʢʠ, ʷʢ 

ʥʘʫʢʠ, ʷʢʘ ʥʘʛʦʣʦʰʫʻ ʥʘ ʪʦʤʫ, ʱʦ ʽʩʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʫʤʦʚʠ, ʩʧʦʩʦʙʠ 

ʥʘʚʯʘʥʥʷ ʽ ʤʝʪʦʜʠ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ, ʟʘ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʬʝʢʪʠʚʥʝ 

ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʫʯʥʝʤ. 

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʐɯ ʫ ʷʢʦʩʪʽ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʫʯʥʝʤ ʫ ʟʘ-

ʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʥʝʝʬʝʢʪʠʚʥʠʤ ʫ ʟʚô̫ ʟʢʫ ʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʶ ʦʙʣʘʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ. ʍʦʯʘ ʧʨʦʙʣʝʤʘ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘ-

ʧʨʷʤʢʫ ʚʽʜ ʩʠʩʪʝʤʠ ʜʦ ʣʶʜʠʥʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤʘʭ, 

ʘ ʪʘʢʦʞ ʷʢ ʧʨʦʙʣʝʤʘ ʚʝʨʙʘʣʽʟʘʮʽʾ ʚ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ, ʧʦʜʽʙʥʽ ʧʽʜʭʦ-

ʜʠ ʻ ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʚʯʘʥʥʷ ʽ ʤʦʞʫʪʴ ʧʽʜʽʡʪʠ 

ʣʠʰʝ ʜʣʷ ʜʝʷʢʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ ʽ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽ-

ʷʣʴʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʠʭ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ, ʜʽ-

ʷʣʴʥʽʩʪʴ ʟ ʚʠʚʯʝʥʥʷ ʣʦʛʽʯʥʠʭ ʢʨʦʢʽʚ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʟ ʙʘ-

ʟʦʶ ʟʥʘʥʴ, ʘʙʦ ʜʽʷʣʴʥʽʩʪʴ ʟ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [87]. ɿʘʛʘʣʦʤ ʞʝ ʟʘʜʘʯʘ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʚ ʟʚʦʨʦʪʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʟ ʤʝʪʦʶ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʤʦʜʝʣʝʡ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʚ ʢʣʘʩʠʯʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʟʘʜʘʯʽ ʐɯ.  

ɺʠʩʥʦʚʢʘʤʠ ʘʥʘʣʽʟʫ ʙʫʜʫʪʴ ʥʘʩʪʫʧʥʽ.  
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1. ʆʩʚʽʪʥʽ ʩʠʩʪʝʤʠ ʚʠʤʘʛʘʶʪʴ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʙʣʝʤʠ ʤʦʜʝ-

ʣʶʚʘʥʥʷ ʟʥʘʥʴ, ʷʢʠʡ ʩʚʽʜʦʤʦ ʚʨʘʭʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʫʯʥʝʤ 

ʥʘ ʤʦʚʽ, ʟʨʦʟʫʤʽʣʽʡ ʜʣʷ ʥʴʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʽ ʟʘʚʜʘʥʴ ʜʠʜʘʢʪʠʢʠ 

2. ʋ ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʤʦʚʦʶ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʜʣʷ 

ʣʶʜʠʥʠ ʻ ʧʨʠʨʦʜʥʘ ʤʦʚʘ, ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʜʣʷ ʦʩʚʽʪʠ ʤʘʻ ʩʧʠʨʘ-

ʪʠʩʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʝʢʩʪ, ʷʢ ʩʧʦʩʽʙ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ 

3. ʑʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʠʥʮʠʧ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ 

ʧʝʨʰ ʟʘ ʚʩʝ ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʟʥʘʥʥʷʤʠ (ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʘʧʝʨʽ 

ʯʠ ʚ ʢʦʥʩʧʝʢʪʽ), ʽ ʚʞʝ ʧʦʪʽʤ ʧʝʨʝʜʘʚʘʪʠ ʮʽ ʟʥʘʥʥʷ ʫʯʥʷʤ, ʩʣʽʜ ʟʙʘʛʘ-

ʪʠʪʠ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʪʫʪ ʫ ʨʦʣʽ ʚʯʠʪʝʣʷ, ʩʝʤʘʥʪʠʯ-

ʥʠʤʠ ʤʦʜʝʣʷʤʠ ʟʥʘʥʴ ʥʘ ʦʩʥʦʚʽ ʐɯ. ʅʘʪʦʤʽʩʪʴ ʪʘʢʽ ʤʦʜʝʣʽ ʧʦʚʠʥʥʽ 

ʙʫʜʫʚʘʪʠʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʥʝ ʧʝʨʝʛʨʦʤʘʜʞʫʶʯʠʩʴ 

ʥʝʮʽʣʴʦʚʦʶ ʩʝʤʘʥʪʠʢʦʶ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʽ ʨʝʘʣʽʟʫʶʯʠ ʩʝʤʘʥʪʠʢʫ, ʷʢʘ 

ʧʦʚʠʥʥʘ ʧʽʜʪʨʠʤʘʪʠ ʟʘʜʘʯʽ ʥʘʚʯʘʥʥʷ ʟ ʜʨʫʛʦʛʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʦʚʠʥʝʥ 

ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ «ʚʩʝʦʩʚʽʯʝʥʦʩʪʽ», ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʩʪʘʥʜʘʨʪʥʠʭ ʤʦ-

ʜʝʣʝʡ ʐɯ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʘʩʧʝʢʪʽʚ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʠʜʘʢʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ, ʪʠʤ ʩʘʤʠʤ 

ʫʩʢʣʘʜʥʶʶʯʠ ʷʢ ʧʦʙʫʜʦʚʫ ɹɿ, ʪʘʢ ʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʥʘʚʯʘʥʥʷ.  

ʄʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ, ʧʦʜʘʥʠʭ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥ-

ʪʝʥʪʽ, ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʴ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪ-

ʥʦʾ ʦʙʣʘʩʪʽ ʘʙʦ ʦʥʪʦʣʦʛʽʾ, ʩʪʨʫʢʪʫʨʘ ʷʢʦʾ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʩʧʝʮʠʬʽʯʥʽ 

ʟʘʜʘʯʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ Web-ʩʠʩʪʝʤ. ɹʘʟʘ ʟʥʘʥʴ ʩʠʩʪʝʤʠ ʧʦ-

ʚʠʥʥʘ ʤʽʩʪʠʪʠ ʢʦʥʪʝʥʪ, ʪʦʙʪʦ ʽʥʬʦʨʤʘʮʽʡʥʝ ʥʘʧʦʚʥʝʥʥʷ, ʷʢʝ ʚʠʨʘʞʘʻ 

ʟʥʘʥʥʷ ʤʦʚʦʶ ʢʦʤʫʥʽʢʘʮʽʾ ʣʶʜʠʥʠ, ʽ ʡʦʛʦ ʦʥʪʦʣʦʛʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ 

ʬʦʨʤʘʣʽʟʘʮʽʶ, ʘ ʪʘʢʦʞ ʚʦʣʦʜʽʪʠ ʜʠʜʘʢʪʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʷʢʽ ʢʝʨʫ-

ʶʪʴ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʾ ʧʨʦʮʝʩʦʤ ʧʦʩʪʘʯʘʥʥʷ ʢʦʥʪʝʥʪʫ ʢʦʨʠʩʪʫʚʘʯʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʚʯʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʢʦʥʪʝʥʪ, ʪʦʙʪʦ 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʥʘʧʦʚʥʝʥʥʷ, ʷʢʝ ʚʠʨʘʞʘʻ ʟʥʘʥʥʷ ʤʦʚʦʶ ʢʦʤʫʥʽʢʘʮʽʾ ʣʶ-

ʜʠʥʠ, ʽ ʡʦʛʦ ʩʝʤʘʥʪʠʯʥʫ ʬʦʨʤʘʣʽʟʘʮʽʶ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʚʦʣʦʜʽʪʠ ʜʠʜʘʢʪʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʷʢʽ ʢʝʨʫʶʪʴ ʥʘ 

ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʢʠ ʢʦʥʪʝʥʪʫ ʧʨʦʮʝʩʦʤ ʧʦʩʪʘʯʘʥʥʷ ʢʦʥʪʝʥʪʫ ʫʯʥʝʚʽ 

(ʨʠʩ. 1.11). 

ʆʪʞʝ ʟʘʚʜʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʽʡ 

Web-ʩʠʩʪʝʤ ̔ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʙʫʜʦʚʠ ʦʥʪʣʦʛʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʱʦ ʚʢʣʶʯʘʻ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʢʦʤʧʦʥʝʥʪʠ: 1) ʽʥ-
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ʬʦʨʤʘʮʽʡʥʝ ʥʘʧʦʚʥʝʥʥʷ; 2) ʦʥʪʦʣʦʛʽʶ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ; 3) ʜʠʜʘʢ-

ʪʠʯʥʫ ʬʫʥʢʮʽʶ. 

 

 

ʈʠʩ. 1.11. ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ 

 

 

1.4. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʤ Web-ʢʦʥʪʝʥʪʦʤ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʜʽʡʩʥʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʬʦʨʤʦʚʘʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʩʭʝ-

ʤʫ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ɯʅʇ (ʨʠʩ. 1.12). ʂʣʶʯʦʚʠʤʠ ʟʘʜʘʯʘ-

ʤʠ ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ̒  ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʙʘʟʠ ʜʘʥʠʭ ʪʘ 

ʟʥʘʥʴ, ʧʦʜʘʥʠʭ ʚ ʢʦʥʪʝʥʪʽ, ʨʦʟʨʦʙʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʦʩʥʦʚ 

ʧʽʜʩʠʩʪʝʤʠ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʘʚ-

ʪʦʤʘʪʠʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ ʟʥʘʥʴ. ʂʦʥʪʝʥʪ ʽ ʡʦʛʦ ʦʥʪʦʣʦʛʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ 

ʬʦʨʤʘʣʽʟʘʮʽʷ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ɹɿ ʽ ɹɼ ʩʠʩʪʝʤʠ, ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʷʢʠʤʠ 

ʩʣʫʞʘʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ. ʂʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʽʥʜʠʚʽʜʫʘ-

ʣʽʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ɯʅʇ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʩʠʩʪʝʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ, ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠ-

ʱʘ, ʧʽʜʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷʤ ʽ ʟʘʩʦʙʽʚ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʫ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʤ Web-ʢʦʥʪʝʥʪʦʤ ʽ ʦʛʣʷʜʫ ʤʝʪʦ-

ʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥ-

ʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ Web-

ʩʠʩʪʝʤʘʭ, ʩʪʘʚʠʪʴʩʷ ʟʘʜʘʯʘ ʨʦʟʨʦʙʠʪʠ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʪʘ 

ʨʝʘʣʽʟʫʚʘʪʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʦʥʪʦʣʦʛʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ Web-ʢʦʥʪʝʥʪʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʧʦʨʪʘ-

ʣʽʚ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʢʦ-

ʨʠʩʪʫʚʘʯʽʚ ʜʦ ʟʘʪʨʝʙʫʚʘʥʠʭ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʨʝʩʫʨʩʽʚ ɯʅʇ, ʨʝʘʣʽ-
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ʟʦʚʫʶʯʠ ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʩʭʝʤʫ ʩʠʩʪʝʤʠ (ʨʠʩ. 1.12), ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʝ: 

 

 

 

ʈʠʩ. 1.12. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʩʭʝʤʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ɯʅʇ 

 

 

1) ̔ ʥʬʦʨʤʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʚʠʥʥʘ ʟʘ-

ʙʝʟʧʝʯʠʪʠ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʘʛʘʪʦʧʨʝʜʤʝʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʧʽʜʪʨʠʤʢʫ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʚô̫ ʟʢʽʚ ʚʩʝʨʝʜʠʥʽ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ Web-ʢʦʥʪʝʥʪʫ, ʩʝʤʘʥʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪ-

ʥʠʭ ʦʙʣʘʩʪʝʡ;  

2) ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ ʢʝ-

ʨʫʚʘʥʥʷ ʽ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ Web-ʢʦʥʪʝʥʪʫ, ʷʢʘ 

ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʧʽʜˇʨʫʥʪʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ Web-ʧʦʨʪʘʣʫ;  

3) ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʽʥʜʠʚʽʜʫ-

ʘʣʽʟʘʮʽʾ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤ ʽ ʢʘʜʨʦʚʠʤ ʧʦʪʨʝʙʘʤ; 

4) ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʦʪʦ-

ʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʝʥʝʨʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚ-

ʯʘʣʴʥʦʛʦ Web-ʩʝʨʝʜʦʚʠʱʘ ̔  ʨʝʘʣʽʟʫʶʪʴ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪ-

ʨʦʣʶ ʟʥʘʥʴ, ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ ʽʥʩʪʨʫ-

ʤʝʥʪʘʨʽʡ ʙʘʛʘʪʦʮʽʣʴʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ. 
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2. ʉʪʨʫʢʪʫʨʥʦ-ʘʣʛʦʨʠʪʤʽʯʥʽ ʦʩʥʦʚʠ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʤ  

Web-ʢʦʥʪʝʥʪʦʤ  

 

2.1. ɼʚʦʨʽʚʥʝʚʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʢʝ-

ʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʨʪʘʣʫ 

ʇʠʪʘʥʥʷ ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʚ ʫʤʦʚʘʭ ʝʢʩʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ. ɼʝ-

ʜʘʣʽ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʢʦʨʧʦʨʘʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʦʨʛʘʥʽʟʦ-

ʚʫʪ̒ʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟ ʤʝʪʦʶ ʥʘʚʯʘʥʥʷ ʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʨʘʮʽʚʥʠʢʽʚ. ʅʘʡʚʠʱʠʤ ʢʘʧʽʪʘʣʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʻ ʩʧʽʚʨʦʙʽʪʥʠʢʠ, ʘ ʾʭ 

ʦʩʦʙʠʩʪʠʡ ʨʦʟʚʠʪʦʢ ʽ ʽʥʪʝʣʝʢʪ ð ʥʘʡʚʠʱʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. ʋ ʩʚʦʶ ʯʝʨ-

ʛʫ ʫ ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʥʥʷ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʷʤ 

ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ (ʂɿ) ʦʨʛʘʥʽʟʘʮʽʾ [88, 89]. ɿʥʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ð ʮʝ 

ʨʽʟʥʦʤʘʥʽʪʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʦʩʥʦʚʥʠʭ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʘ-

ʛʫʚʘʥʥʷ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʧʣʠʚʠ [90]. ʂʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʬʦʢʫʩʫ-

ʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʷʢ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʟʥʘʯʘʻ, ʩʪʚʦʨʶʻ, ʟʜʦʙʫʚʘʻ, ʨʦʟʧʦʜʽʣʷʻ 

ʽ ʟʘʩʪʦʩʦʚʫʻ ʟʥʘʥʥʷ.  

ʗʢ ʢʦʨʧʦʨʘʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʤʘʁʪʴ 

ʩʧʨʘʚʫ ʽʟ ʦʙʤʽʥʦʤ ʟʥʘʥʥʷʤʠ ʽ ʩʪʚʦʨʝʥʥʷʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚ, ʚ ʷʢʠʭ ʨʦʟʧʦ-

ʚʩʶʜʞʫʶʪʴʩʷ ʟʥʘʥʥʷ. ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦʾ 

ʦʩʚʽʪʠ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʙʝʨʫʪʴ ʩʚʽʡ ʧʦʯʘʪʦʢ ʚʽʜ ʦʜʥʘʢʦʚʠʭ ʟʘʜʘʯ: 

ʥʘʚʯʘʥʥʷ, ʧʦʢʨʘʱʝʥʘ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʯʽ ʟʘʚʜʘʥʥʷ, ʟʜʘʪʥʽʩʪʴ 

ʧʨʠʡʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʪʘ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ. ʇʦʰʫʢʠ ʰʣʷʭʽʚ ʩʠʥʪʝʟʫ ʦʙʦʭ ʧʨʦʮʝʩʽʚ ʥʘʙʫʚʘʶʪʴ ʟʥʘ-

ʯʫʱʦʩʪʽ ʽ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ, ʧʦʚô̫ ʟʘʥʽ ʽʟ ʟʥʘʥʥʷ-

ʤʠ, ʽʥʪʝʛʨʫʶʯʠ ʟʘʜʘʯʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʽ ʥʘʚʯʘʥʥʷ.  

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʩʧʽʣʴʥʽ ʨʠʩʠ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʫ ʨʘʤʢʘʭ ʧʽʜ-

ʭʦʜʽʚ ʥʘ ʙʘʟʽ ʢʣʘʩʠʯʥʠʭ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʉɼʅ) ʽ ʢʝʨʫ-

ʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʋʟʘʛʘʣʴʥʶʶʯʠ, ʩʣʽʜ 

ʚʢʘʟʘʪʠ ʦʩʥʦʚʥʽ ʨʽʟʥʠʮʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʩʪʘʚʣʝʥʥʽ ʜʦ ʟʥʘʥʴ ʫ ʮʠʭ ʦʙ-

ʣʘʩʪʷʭ. ʂʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʥʦʩʠʪʴ ʜʠʥʘʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʜʘʻ ʘʢʪʫ-

ʘʣʴʥʽ ʫ ʯʘʩʽ ʟʥʘʥʥʷ, ʧʨʦʪʝ ʯʘʩʦʤ ʮʽ ʟʥʘʥʥʷ ʥʝ ʜʦʩʪʘʪʥʴʦ ʜʦʙʨʝ ʩʪʨʫʢ-
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ʪʫʨʦʚʘʥʽ ʽ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴ-

ʥʠʭ ʢʫʨʩʘʭ. ʅʘʪʦʤʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʧʦʜʘʥʥʽ 

ʦʧʨʘʮʴʦʚʘʥʠʭ ʽ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʥʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʯʘʣʴʥʠʭ 

ʧʣʘʥʽʚ, ʷʢʽ ʯʘʩʪʦ ʥʦʩʷʪʴ ʩʪʘʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʝʜʦʣʽʢʦʤ ʪʫʪ ʻ ʪʝ, ʱʦ 

ʪʘʢʽ ʟʥʘʥʥʷ ʟ ʯʘʩʦʤ ʚʪʨʘʯʘʶʪʴ ʩʚʽʞʽʩʪʴ ʽ ʘʢʪʫʘʣʴʥʽʩʪʴ, ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ 

ʟʘʜʘʯ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ. ʊʦʤʫ ʘʨʭʽʪʝʢʪʫʨʘ ʢʣʘʩʠʯʥʠʭ ʩʠʩʪʝʤ ʜʠʩʪʘʥ-

ʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʛʘʥʦ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʠ ʜʦ ʧʨʦʮʝʩʽʚ ʢʝʨʫʚʘʥʥʷ 

ʟʥʘʥʥʷʤʠ. ʊʘʢʽ ʧʨʦʚʽʜʥʽ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʷʢ WebCT ʽ 

Blackboard ʩʪʚʦʨʝʥʽ ʫ ʙʽʣʴʰʽʡ ʤʽʨʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʢʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʘʥʽʞ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ ʩʘʤʦʥʘʚʯʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʂɿ [88].  

ɽʢʩʧʝʨʪʠ ʟ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ, ʟʘʟʥʘʯʘʶʯʠ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʪʘʥʜʘʨʪʥʠʭ ʨʽʰʝʥʴ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʂɿ [88, 89, 

91], ʨʝʢʦʤʝʥʜʫʶʪʴ ʘʢʪʠʚʥʦ ʟʙʘʛʘʯʫʚʘʪʠ ʮʽ ʩʠʩʪʝʤʠ ʚʠʢʦʥʘʥʥʷʤ ʨʷʜʫ 

ʟʘʜʘʯ. ɸʥʘʣʽʟʫʶʯʠ ʮʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ ʜʦʜʘʪ-

ʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʉɼʅ ʫ ʢʦʥʪʝʢʩʪʽ ʂɿ:  

1) ʨʦʙʠʪʠ ʝʢʩʧʝʨʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʣʴʰ «ʚʠʜʠʤʠʤʠ» ʦʜʠʥ ʜʣʷ ʦʜ-

ʥʦʛʦ, ʧʽʜʪʨʠʤʫʶʯʠ ʝʢʩʧʝʨʪʥʽ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʜʣʷ ʦʙʤʽʥʫ ʟʥʘʥʥʷʤʠ ʽ 

ʜʦʩʚʽʜʦʤ;  

2) ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʦʜʝʣʽ ʢʦʤʧʝʪʝʥʮʽʡ ʽ ʧʨʦʬʽʣʽʚ ʩʧʝʮʽʘʣʽʩʪʽʚ ʜʣʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʜʣʷ ʥʘʚʯʘʥʥʷ;  

3) ʻʜʥʘʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʨʝʘʣʴʥʠʤʠ ʽ ʘʢʪʫʘʣʴʥʠʤʠ ʩʭʦʚʠ-

ʱʘʤʠ ʟʥʘʥʴ;  

4) ʧʽʜʪʨʠʤʫʚʘʪʠ ʝʢʩʧʝʨʪʥʽ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʫ ʩʪʚʦʨʝʥʥʽ ʷʢʽʩʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ.  

ʋ ʩʚʦʶ ʯʝʨʛʫ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʧʨʦʙʣʝʤʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ:  

1) ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʟʥʘʥʴ ʩʠʩʪʝʤʠ ʂɿ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʘʣʴ-

ʰʦʾ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʟʥʘʥʴ ʫ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ ʚ ʨʘʤʢʘʭ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ;  

2) ʛʝʥʝʨʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝ-

ʨʝʜʦʚʠʱ ʥʘ ʦʩʥʦʚʽ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ ʂɿ. 

ɼʦʮʽʣʴʥʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʥʪʝʟʫ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʽ ʙʝʟʧʝ-

ʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ̒  ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ, ʫ ʷʢʽʡ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷ-

ʤʠ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʩʭʦʚʠʱʘ, ʘʙʦ ʨʝʧʦʟʠʪʘʨʽʶ, ʘ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʷʚʣʷʻ 

ʩʦʙʦʶ ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʨʝʧʦʟʠʪʘʨʽʶ.  

ʆʩʥʦʚʥʦʶ ʩʫʪʥʽʩʪʶ, ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʤ ʤʘʥʽʧʫʣʶʶʪʴ ʉɼʅ ʽ ʩʠʩ-

ʪʝʤʠ ʂɿ ʻ ʢʦʥʪʝʥʪ. ʇʽʜ ʢʦʥʪʝʥʪʦʤ (ʚʽʜ ʘʥʛʣ. content) ʧʨʠʡʥʷʪʦ ʨʦʟʫ-
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ʤʽʪʠ ʙʫʜʴ-ʷʢʝ ʟʤʽʩʪʦʚʥʝ ʥʘʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ ð ʪʝʢʩ-

ʪʠ, ʛʨʘʬʽʢʘ, ʤʫʣʴʪʠʤʝʜʽʘ. ʅʘ Web-ʩʘʡʪʘʭ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ 

ʢʦʥʪʝʥʪ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʪʦʨʽʥʦʢ ʟʘʩʦʙʘʤʠ ʛʽʧʝʨʪʝʢʩʪʦʚʦʾ 

ʨʦʟʤʽʪʢʠ. ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ɯʥʪʝʨʥʝʪʫ ʧʨʠʟʚʽʚ ʜʦ ʧʦʷʚʠ ʙʘʛʘʪʴʦʭ 

ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ Web-

ʩʘʡʪʽʚ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʥʘʚʽʛʘʮʽʾ Web-

ʢʦʥʪʝʥʪʦʤ, ʪʘʢʽ ʷʢ ʢʘʪʘʣʦʛʽʟʘʮʽʷ ʽ ʨʫʙʨʠʢʘʮʽʷ ʢʦʥʪʝʥʪʫ, ʪʝʭʥʦʣʦʛʽʾ ʤʽ-

ʪʦʢ (ʪʝʛʽʚ), ʦʨʛʘʥʽʟʘʮʽʷ ʤʝʥʶ, ʨʦʟʜʽʣʽʚ ʽ ʧʽʜʨʦʟʜʽʣʽʚ ʩʘʡʪʫ. ʊʘʢʽ ʩʠʩʪʝ-

ʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ, ʘʙʦ CMS (content management systems) ʰʠ-

ʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʥʢʫ. ʅʘʚʯʘʣʴʥʠʡ Web-ʢʦʥʪʝʥʪ ð ʮʝ ʢʦʥʪʝʥʪ 

ʦʩʚʽʪʥʽʭ ʩʘʡʪʽʚ, ʧʦʨʪʘʣʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʰʠʭ ɯʥʪʝʨʥʝʪ-

ʩʠʩʪʝʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘʤ. 

ʋ ʟʚô̫ ʟʢʫ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʠʜʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʉɼʅ ʧʦʜʘʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚ ʧʦʚʥʦʪʽ ʟʘʜʦʚʦʣʝʥʝ ʟʚʠʯʘʡʥʠʤʠ 

CMS-ʩʠʩʪʝʤʘʤʠ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʥʘʙʫʣʠ ʧʦʰʠʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʽ ʢʣʘʩʠ 

ʩʠʩʪʝʤ, ʷʢʽ ʩʣʫʞʘʪʴ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ ʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ: CMS ð courseware management systems, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʢʫʨʩʘʤʠ, LMS ð learning management systems, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʥʘʚ-

ʯʘʥʥʷʤ, LCMS ð learning content management systems, ʩʠʩʪʝʤʠ ʢʝʨʫ-

ʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ, ʘ ʪʘʢʦʞ ʉɼʅ ð ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ (ʪʝʨʤʽʥ ʉɼʅ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʚʽʪʯʠʟʥʷʥʠʭ ʩʠʩʪʝʤ).  

ʂʣʘʩʠʯʥʽ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ Blackboard, 

Learning Space, WebCT, Moodle ʪʘ ʽʥ., ʥʝ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʘʜʘʧʪʠʚ-

ʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʚʠʤʦʛ ʙʝʟʧʝʨʝʨʚʥʦʾ 

ʦʩʚʽʪʠ [62]. ʋ ʩʚʦʶ ʯʝʨʛʫ ʚ ʨʦʙʦʪʘʭ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽ 

ʘʜʘʧʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʨʦʟʚʠʥʝʥʽ ʤʦʜʝʣʽ ʢʦʥ-

ʪʝʥʪʫ ʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ [93-95], ʧʨʦʪʝ ʪʫʪ ʥʝ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʩʪʘʪ-

ʥʴʦʾ ʫʚʘʛʠ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ ʟʥʘʥʥʷʤʠ ʚ ʢʦʥʪʝʢʩʪʽ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʽ ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ [62], ʧʨʦʙʣʝʤʘʤ 

ʛʝʥʝʨʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʧʠʪʘʥʥʷʤ ʦʩʪʘʥ-

ʥʽʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʬʝʨʽ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ Web-ʩʘʡʪʽʚ [96].  

ʄʦʜʝʣʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʚʠʤʦʛʘʤʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʥʘ ʙʘʟʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʝʪʘʧ ʧʦʙʫʜʦʚʠ ʽ ʘʜʘʧʪʠʚ-

ʥʦʾ ʧʽʜʪʨʠʤʢʠ ʨʝʣʝʚʘʥʪʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ [62], ʷʢʠʡ ʤʦʞʥʘ ʨʦʟ-

ʛʣʷʜʘʪʠ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ Web-ʩʝʨʝʜʦʚʠʱʝ. ɺʽʜʧʦʚʽʜʥʘ ʟʘ-

ʛʘʣʴʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ Web-ʩʠʩʪʝʤʠ, ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʙʫʜʦ-

ʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʨʪʘʣʫ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.1. 
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ʈʠʩ. 2.1. ɿʘʛʘʣʴʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʫ ʥʦʪʘʮʽʾ IDEF0 

 

 

ʊʫʪ ʥʘ ʚʭʽʜ ʧʦʩʪʫʧʘʶʪʴ ʧʦ-ʧʝʨʰʝ ʟʥʘʥʥʷ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ 

ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʘʢʣʘʜʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʧʝʨʩʦʥʘʣʦʤ, ʧʦ-ʜʨʫ-

ʛʝ ð ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʮʽʣʽ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʥʫʪ-

ʨʽʰʥʽʭ ʤʦʜʝʣʝʡ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʣ-ɹ

ʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʇʽʜʪʨʠʤʢʫ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʽ ʘʜʘʧʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʫ ʩʣʽʜ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ, 

ʷʢʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʥʘ ʝʪʘʧʽ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ [92]. ʋ ʩʚʦʶ ʯʝʨʛʫ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʦʥʪʝʥʪ ʤʘʻ ʩʪʘʪʠ ʮʝʥʪʨʘʣʴʥʦʶ ʩʫʪʥʽʩʪʶ ʜʣʷ ʢʝʨʫ-

ʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʢʦʥʪʝʢʩʪʽ ʩʠʥʪʝʟʫ ʉɼʅ ʽ ʂɿ. ʉʪʚʦʨʝʥʘ ʙʘʟʘ ʬʦʨʤʘʣʽ-

ʟʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʥʘ ʝʪʘʧʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʤʦʞʝ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ Web-ʧʦʨʪʘʣ ʟʥʘʥʴ ʦʨʛʘʥʽʟʘʮʽʾ, ʥʘ ʷʢʦʤʫ ʚ ʩʪʨʫʢʪʫ-

ʨʦʚʘʥʽʡ ʬʦʨʤʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ. 

ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ ʪʘʢʘ ʙʘʟʘ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʝʪʦʜʽʚ ʛʝʥʝʨʘʮʽʾ ʽʥʜʠ-

ʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʣʫʞʠʪʴ ʷʢ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʦʙʫ-

ʜʦʚʠ ʨʝʣʝʚʘʥʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʠʤ ʥʘʚʯʘʣʴʥʠʤ ʮʽʣʷʤ ʫʯʥʷ, ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʥʜʠʚʽʜʫʘʣʽʟʦ-

ʚʘʥʠʡ ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʟʘʪʨʝʙʫʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ɯʅʇ. ɺʽʜʧʦʚʽʜ-

ʥʘ ʟʘʛʘʣʴʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʪʘʢʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʩʠʥʪʝʟʫʻ ʂɿ ʽ 

ɹʅ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.2. ʎʷ ʤʦʜʝʣʴ ʤʦʜʠʬʽʢʫʻ ʧʦʧʝʨʝʜʥʶ (ʜʠʚ. ʨʠʩ. 

2.1). ɿʤʽʥʠ ʧʦʚô̫ ʟʘʥʽ ʟ ʫʪʦʯʥʝʥʥʷʤ ʦʨʽʻʥʪʘʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʢʝʨʫʚʘʥʥʷ 

ʢʦʥʪʝʥʪʦʤ ʽ ʜʦʧʦʚʥʝʥʥʷʤ ʤʦʜʝʣʽ ʥʘ ʚʠʭʦʜʽ «Web-ʧʦʨʪʘʣʦʤ ʟʥʘʥʴ», 

ʷʢʠʡ ʷʚʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʫ ʂɿ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʦʜʘʥʦʾ ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʦʟʤʝʞʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʽ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʦʪʨʠʤʫʻʤʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʤʦʜʝʣʴ, ʟʦʙʨʘʞʝʥʫ ʥʘ ʨʠʩ. 2.3. 
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ʈʠʩ. 2.2. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ Web-ʩʠʩʪʝʤʠ ʫ ʥʦʪʘʮʽʾ IDEF0,  

ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʽ ʷʢ ʧʦʨʪʘʣʫ ʟʥʘʥʴ ʦʨʛʘʥʽʟʘʮʽʾ,  

ʽ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

 

 

 

ʈʠʩ. 2.3. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ Web-ʩʠʩʪʝʤʠ ʫ ʥʦʪʘʮʽʾ IDEF0, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʽ ʷʢ ʧʦʨʪʘʣʫ ʟʥʘʥʴ ʦʨʛʘʥʽʟʘʮʽʾ, ʽ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

 

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʧʦʜʘʥʦʾ ʤʦʜʝʣʽ ʧʨʦʧʦʥʫʪ̒ʴʩʷ 

ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʷʢ ʦʩʥʦʚʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʢʝʨʫʚʘʥʥʷ 



 

 64 

ʥʘʚʯʘʣʴʥʠʤ Web-ʢʦʥʪʝʥʪʦʤ [84, 97, 98]. ɼʘʥʠʡ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ 

ʤʽʩʪʠʪʴ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ ̫ ʢ ʢʦʤʧʣʝʢʩʥʘ ʤʦʜʝʣʴ ʢʦʥʪʝʥʪʫ, ʤʦʜʝʣʴ ʧʨʦ-

ʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʤʦʜʝʣʴ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʥʴ, ʤʦʜʝʣʴ 

ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ̔  ʤʦʜʝʣʴ ʧʽʜʩʠʩʪʝʤʠ ʛʝʥʝʨʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚ-

ʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʾ Web-ʩʠʩʪʝʤʠ ʟʘ ʢʦʥʮʝʧʮʽʻʶ, ʚ ʷʢʽʡ ʢʝʨʫ-

ʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʧʽʜʛʦʪʦʚʢʠ ʨʝʧʦʟʠʪʘʨʽʶ ʘʙʦ ʧʦʨʪʘʣʫ 

ʟʥʘʥʴ, ʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʮʴʦʛʦ ʨʝʧʦʟʠʪʘʨʽʶ ʫ ʷʢʦʩʪʽ ʛʝʥʝʨʘʪʦʨʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚ-

ʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ɯʅʉ) [99]. ʊʘʢʠʤ ʯʠʥʦʤ ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʧʽʜʭʦ-

ʜʫ ʜʦ ʧʦʙʫʜʦʚʠ ɯʅʇ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʨʦʟʤʝʞʫʚʘʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝ-

ʤʠ ʥʘ ʜʚʘ ʨʽʚʥʽ: 1) ʨʽʚʝʥʴ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ; 2) ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʂʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʤʘʻ ʥʘ ʤʝʪʽ ʬʦʨʤʫ-

ʚʘʥʥʷ ʜʠʜʘʢʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʙʘʟʠ ʟʥʘʥʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʧʦ ʷʢʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʚʯʘʥʥʷ. ʆʨʛʘʥʽʟʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʥʘʥʴ, ʷʢʽ ʦʪʨʠʤʫ-

ʶʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ ʨʽʚʥʽ ʨʦʙʦʪʠ ʟ ʩʠʩʪʝʤʦʶ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫ-

ʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʜʽʡʩʥʠʚʰʠ ʧʦʜʘʣʴʰʫ ʜʝʢʦʤʧʦʟʠ-

ʮʽʶ ʧʦʜʘʥʦʾ ʚʠʱʝ ʤʦʜʝʣʽ (ʜʠʚ. ʨʠʩ. 2.2), ʧʨʝʜʩʪʘʚʠʤʦ ʜʝʪʘʣʽʟʦʚʘʥʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ (ʨʠʩ. 2.4). 

ʈʽʚʝʥʴ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʜʚʦʭ ʢʣʶʯʦ-

ʚʠʭ ʬʫʥʢʮʽʡ: ʬʦʨʤʘʣʽʟʘʮʽʶ ʢʦʤʧʝʪʝʥʮʽʡ ʽ ʬʦʨʤʘʣʽʟʘʮʽʶ ʢʦʥʪʝʥʪʫ. ʎʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʢʦʤʧʝʪʝʥʮʽʡ ʽ ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʜʝʣʽ ʥʘʚ-

ʯʘʣʴʥʦʛʦ Web-ʢʦʥʪʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ 

ʟʥʘʥʥʷ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʽ ʡʦʛʦ 

ʩʝʤʘʥʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʘʙʦ ʦʥʪʦʣʦʛʽʾ. ɯʥʬʦʨʤʘʮʽʷ ʞ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʠʭ ʟʥʘʥʴ ʚ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʜʘʯ ʘʙʦ 

ʧʦʩʘʜʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝ-

ʣʽ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ (ʄʇʂ). 

ʈʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʽʩʪʠʪʴ ʧʦʩʣʽ-

ʜʦʚʥʽʩʪʴ ʜʚʦʭ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ: ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ (ʆɿ) 

ʽ ʛʝʥʝʨʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ɯʅʉ). ʅʘ ʚʭʽʜ 

ʧʨʦʮʝʩʫ ʦʨʛʘʥʽʟʘʮʽʾ ʆɿ ʥʘʜʭʦʜʷʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʮʽʣʽ ʥʘʚʯʘʥʥʷ ʫʯʥʷ, 

ʱʦ ʚʠʨʘʞʘʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʥʘʙʦʨʽ ʮʽʣʴʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ. ʅʘ 

ʦʩʥʦʚʽ ʄʇʂ ʧʽʜʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʟʜʽʡʩʥʶʻ ʡʦʛʦ 

ʬʦʨʤʘʣʽʟʘʮʽʶ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʭʽʜ ʧʨʦʮʝʩʫ ʛʝʥʝʨʘʮʽʾ ɯʅʉ. 

ɻʝʥʝʨʘʪʦʨ ɯʅʉ, ʤʘʥʽʧʫʣʶʶʯʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʤʦʜʝʣʽ ʩʪʨʫʢ-
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ʪʫʨʦʚʘʥʠʤʠ ʟʥʘʥʥʷʤʠ ʽ ʦʩʚʽʪʥʽʤ ʟʘʧʠʪʦʤ ʚʠʜʘʻ ʥʘ ʚʠʭʦʜʽ ʩʫʢʫʧʥʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ Web-ʢʦʥʪʝʥʪʫ, ʷʢʠʡ ʨʘʟʦʤ ʽʟ ʥʘʙʦʨʦʤ ʬʫʥʢʮʽʡ ʧʽʜ-

ʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ.  

 

 

 

ʈʠʩ. 2.4. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʫ ʥʦʪʘʮʽʾ IDEF0 

 

 

ʄʠ ʨʦʟʛʣʷʥʫʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ. ʇʦʜʘʤʦ ʩʪʨʫʢ-

ʪʫʨʥʠʡ ʧʦʛʣʷʜ ʥʘ ʦʧʠʩʘʥʫ ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʩʭʝʤʘ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ Web-ʢʦʥʪʝʥʪʦʤ ɯʅʇ ʧʦʜʘʥʘ ʚʠʱʝ ʥʘ 

ʨʠʩ. 1.6. ɼ̔ ʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʥʦʪʘʮʽʾ UML, ʱʦ ʦʧʠʩʫʻ ʢʦʤʧʣʝʢʩ 

ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʠ ̔ ʟ ʨʦʟʤʝʞʫʚʘʥʥʷʤ ʬʫʥʢʮʽʡ ʥʘ ʜʚʘ ʨʽʚʥʽ ð ʨʽʚʝʥʴ ʂɿ 

ʽ ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ̔ʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ð ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 2.5.  
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ʈʠʩ. 2.5. ʂʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ɯʅʇ.  

ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʥʦʪʘʮʽʾ UML 

 

 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʻ ʧʽʜʛʦʪʦʚʢʘ ʜʠʜʘʢ-

ʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʘʣʽ ʮʽ ʤʘʪʝʨʽʘʣʠ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʽ ʧʝʨʝʜʘʶʪʴʩʷ ʚ 
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ʢʦʤʧʣʝʢʩʥʫ ʙʘʟʫ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ (ʨʽʚʝʥʴ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ), 

ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʜʝʣʷʭ: ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʽʡ ʤʦʜʝ-

ʣʽ (ʇʊʄ) ʽ ʽʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʽʡ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ (Tree-

Net) ʥʘʚʯʘʣʴʥʦʛʦ Web-ʢʦʥʪʝʥʪʫ. ʂʨʽʤ ʪʦʛʦ, ʝʢʩʧʝʨʪʘʤʠ ʛʦʪʫʻʪʴʩʷ ʩʠʩ-

ʪʝʤʘ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ (ʄʇʂ), ʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʚô̫ ʟʢʠ ʚʽʜ-

ʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʽ ʝʣʝʤʝʥʪʘʤʠ ʙʘʟʠ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥ-

ʪʫ. ʂʦʨʠʩʪʫʚʘʯ ʚʟʘʻʤʦʜʽʻ ʟ ʦʩʚʽʪʥʴʦʶ ʩʠʩʪʝʤʦʶ, ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝ-

ʤʠ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʬʦʨʤʫʻʪʴʩʷ ʟʘʧʠʪ ʥʘ ̔ ʥʽʮʽʘʣʽʟʘʮʽʶ ʦʩʚʽʪ-

ʥʴʦʛʦ ʧʨʦʮʝʩʫ (ʄʆɿ). ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʦʜʝʣʽ ʨʽʚʥʷ ʦʨʛʘʥʽ-

ʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʤʘʥʽʧʫʣʶʶʪʴ ʟʘʢʣʘʜʝʥʠʤʠ ʚ ʩʠʩ-

ʪʝʤʫ ʜʠʜʘʢʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʟʥʘʥʥʷʤʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʦʧʠʩʦʤ 

ʧʨʦʬʝʩʽʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʛʽʧʝʨʪʝʢʩʪʫ ʽ ʛʽʧʝʨʤʝʜʽʘ, ʱʦ ʘʚʪʦ-

ʤʘʪʠʯʥʦ ʙʫʜʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʩʠʩʪʝʤʦʶ (ʄɺ). 

ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʽ ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʫʜʝʥʪʦʤ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ (ʄʂɼ) 

ʩʠʩʪʝʤʘ ʘʢʫʤʫʣʶʻ ʟʥʘʥʥʷ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʘ (ʄʂ) ʽ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʡʦʛʦ 

ʧʦʪʨʝʙ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʩʽʭ ʩʢʣʘʜʦʚʠʭ ʙʘʟʠ ʟʥʘʥʴ (ʄɺ). ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʽ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʘʩʧʝʢʪʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ ʧʽʜʩʠʩʪʝʤʽ (ʆʄʅ). ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʦʮʽʘʣʴʥʘ ʩʢʣʘʜʦ-

ʚʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩ-

ʚʽʪʥʴʦʾ ɯʥʪʝʨʥʝʪ-ʩʧʽʣʴʥʦʪʠ ʥʘ ʦʩʥʦʚʽ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠ-

ʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʄʆʉ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʾ ʤʦʜʝʣʽ ʢʦʥ-

ʪʝʥʪʫ, ʧʦʜʘʥʦʾ ʨʘʥʽʰʝ (ʜʠʚ. ʨʠʩ. 1.5), ʤʦʜʝʣʽ ʙʫʜʫʪʴ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ-

ʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʟʘ ̔ʥʬʦʨʤʘʮʽʡʥʝ ʥʘʧʦʚʥʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ Tree-Net, ʘ 

ʪʦʯʥʽʰʝ ʪʘʢʘ ʾʾ ʩʢʣʘʜʦʚʘ, ʷʢ ʽʻʨʘʨʭʽʷ ʢʦʥʪʝʥʪʫ; ʟʘ ʩʝʤʘʥʪʠʢʫ ʧʨʝʜʤʝʪ-

ʥʦʾ ʦʙʣʘʩʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ Tree-Net (̔ ʻʨʘʨʭʽʷ ʛʨʫʧ), ʇʊʄ, ʦʥʪʦʣʦʛʽʷ ʇʨʆ 

ʥʘ ʙʘʟʽ ʇʊʄ ʽ ʄʇʂ; ʟʘ ʜʠʜʘʢʪʠʯʥʫ ʬʫʥʢʮʽʶ ð ʄʆɿ, ʄʂ, ʄɺ, ʄʂɼ, 

ʆʄʅ. ʈʦʙʦʪʘ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʥʘʧʦʚʥʝʥʥʷʤ ʽ ʩʝʤʘʥʪʠʢʦʶ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ. ɼʠʜʘʢʪʠʯʥʘ ʬʫʥʢʮʽʷ 

ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

 

 

2.2. ʂʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʨʪʘʣʽ 

ʅʘ ʨʽʚʥʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ ʷʢ ʩʪʨʫʢ-

ʪʫʨʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ, ʬʦʨʤʘʣʽʟʘʮʽʷ ʟʚô̫ ʟʢʽʚ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

ʤʽʞ ʜʽʣʷʥʢʘʤʠ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʬʦʨʤʘʣʽʟʘʮʽʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴ-
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ʥʠʭ ʪʝʢʩʪʽʚ, ʩʝʤʘʥʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʧʦʙʫʜʦʚʘ 

ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʜʠʜʘʢʪʠʯʥʠʭ ʮʽʣʝʡ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧʝʪʝʥʮʽʡ, 

ʧʨʦʬʝʩʽʡ ʪʘ ʧʦʩʘʜʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ [62]. ʎʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʽʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʦʾ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽ ʢʦʥʪʝʥʪʫ 

Tree-Net, ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʤʦʜʝʣʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʯʥʦʛʦ ʪʝʢʩʪʫ 

(ʇʊʄ), ʤʝʪʦʜʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʾ ʇʨʆ ʽ ʤʦʜʝʣʽ ʧʨʦ-

ʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ (ʄʇʂ). ɼʘʣʽ ʧʦʜʘʻʪʴʩʷ ʦʧʠʩ ʟʘʟʥʘʯʝʥʠʭ ʤʦʜʝʣʝʡ.  

 

 

2.2.1. ɯʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʘ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʜʝʣʴ ʩʪʨʫʢ-

ʪʫʨʠ ʥʘʚʯʘʣʴʥʦʛʦ Web-ʢʦʥʪʝʥʪʫ 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ Web-ʢʦʥʪʝʥʪʫ, ʱʦ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ Tree-Net, 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʪʨʫʢʪʫʨʫ ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ɯʅʇ [100, 101] ʽ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ɹɼ ʽ ɹɿ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. ʊʫʪ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ ʩʝʤʘʥʪʠʢʦ-ʜʠʜʘʢʪʠʯ-

ʥʘ ʩʪʨʫʢʪʫʨʘ, ʟʚô̫ ʟʢʠ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʄʦ-

ʜʝʣʴ ʩʣʫʞʠʪʴ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ: 1) ʚʩʝʨʝʜʠʥʽ 

ʧʝʚʥʦʛʦ ʪʝʤʘʪʠʯʥʦʛʦ ʨʝʩʫʨʩʫ; 2) ʟʘʛʘʣʴʥʦʶ ʩʫʢʫʧʥʽʩʪʶ ʫʩʽʭ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ. ʄʦʜʝʣʴ ʩʣʫʞʠʪʴ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʷ 

ʙʘʟʘ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽ ʧʦʜʘʥʥʷ ʢʦʥʪʝʥʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʛʽʧʝʨʤʝʜʽʘ-ʩʝʨʝʜʦ-

ʚʠʱʘ. ɿʘʜʘʯʽ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʙʘʟʽ Tree-Net: 

ï ʽʻʨʘʨʭʽʯʥʝ ʽ ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʧʦʜʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʢʦʥʪʝʥʪʫ ʧʦ 

ʨʽʟʥʠʤ ʧʨʝʜʤʝʪʥʠʤ ʦʙʣʘʩʪʷʤ; 

ï ʧʽʜʪʨʠʤʢʘ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʥʫʪʨʽʰʥʴʦʧʨʝʜʤʝʪ-

ʥʠʭ ʟʚô̫ ʟʢʽʚ [62]; 

ï ʥʘʷʚʥʽʩʪʴ ʰʠʨʦʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦ ʪʝʤʘʪʠʯʥʦʤʫ ʽ ʘʩʦʮʽʘʪʠʚʥʦ-

ʤʫ ʛʨʫʧʫʚʘʥʥʶ ʪʘ ʩʦʨʪʫʚʘʥʥʶ ʢʦʥʪʝʥʪʫ; 

ï ʧʽʜʪʨʠʤʢʘ ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʡ̔ʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʦʨʪʘʣʫ, ʷʢ ʥʝʦʙʭʽʜʥʘ ʩʢʣʘʜʦʚʘ ʚ ʫʤʦʚʘʭ ʷʚʠʱʘ «ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʚʠʙʫʭʫ»; ʜʦʩʪʫʧʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʥʘʚʽʪʴ ʧʨʠ ʫʤʦʚʽ ʥʝʧʦʚ-

ʥʦʛʦ ʦʧʠʩʫ [62]; 

ï ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʥʪʫ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʥʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʢʫʨʩʽʚ ʥʘ ʦʩʥʦʚʽ ʽʩʥʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ï ʧʽʜʪʨʠʤʢʘ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʢʦʥʪʝʢʩʪʽ ʧʨʦʮʝʩʫ ʙʝʟ-

ʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ; 

ï ʨʝʘʣʽʟʘʮʽʷ ʰʠʨʦʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʝʨʫʚʘʥʥʷ ̔  ʥʘʚʽʛʘʮʽʾ Web-ʢʦʥ-

ʪʝʥʪʦʤ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨ-
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ʩʽʚ, ʪʘʢʠʭ ʷʢ ʢʘʪʘʣʦʛʽʟʘʮʽʷ ʽ ʨʫʙʨʠʢʘʮʽʷ ʢʦʥʪʝʥʪʫ, ʪʝʭʥʦʣʦʛʽʾ ʤʽ-

ʪʦʢ (ʪʝʛʽʚ), ʦʨʛʘʥʽʟʘʮʽʷ ʤʝʥʶ, ʨʦʟʜʽʣʽʚ ʽ ʧʽʜʨʦʟʜʽʣʽʚ ʩʘʡʪʫ [96]; 

ï ʽʥʪʝʛʨʘʮʽʷ ʽʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʩʝʨʝʜ 

ʷʢʠʭ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʘ ʤʦʜʝʣʴ, ʷʢ ʧʦʥʷʪʽʡʥʘ ʩʢʣʘʜʦʚʘ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʢʦʥʪʝʥʪʫ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʴ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʥʴ, 

ʤʦʜʝʣʴ ʩʪʫʜʝʥʪʘ, ʤʦʜʝʣʴ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ  ̔ʤʦʜʝʣʴ ʦʩ-

ʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ [96]. 

Tree-Net ð ʽʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʘ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʜʝʣʴ 

ʜʘʥʠʭ, ʷʢʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʽ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ɯʅʇ. Tree-Net ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʜʚʦʭ ʽʻʨʘʨʭʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ð 

ʜʝʨʝʚʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ʽ ʜʝʨʝʚʘ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ. ʄʽʞ ʝʣʝʤʝʥʪʘʤʠ 

ʢʦʥʪʝʥʪʫ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʙʽʥʘʨʥʽ ʟʚô̫ ʟʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʢʨʽʤ 

ʽʻʨʘʨʭʽʾ ʧʦʚô̫ ʟʘʪʠ ʢʦʥʪʝʥʪ ʫ ʤʝʨʝʞʫ ʥʘ ʦʩʥʦʚʽ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ. ɼʝʨʝʚʦ 

ʢʦʥʪʝʥʪʫ ʚʢʘʟʫʻ ʥʘ ʬʽʟʠʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ, ʮʝ ʦʩʥʦʚʥʘ ʥʘʚʽ-

ʛʘʮʽʡʥʘ ʤʦʜʝʣʴ ʢʦʥʪʝʥʪʫ ʩʘʡʪʫ. ʈʦʣʴ ʜʝʨʝʚʘ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ð ʧʦ-

ʜʘʪʠ ʽʻʨʘʨʭʽʶ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. ɽʣʝʤʝʥʪʠ ʢʦʥʪʝʥʪʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʜʥʽʻʾ ʯʠ ʙʽʣʴʰʝ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ. ʊʘʢʠʤ ʯʠʥʦʤ Tree-Net 

ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʟʘʛʘʣʴʥʝ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ Web-ʢʦʥʪʝʥʪʫ ɯʅʇ, ʪʘʢ ʽ ʧʦ-

ʜʘʥʥʷ ʡʦʛʦ ʩʝʤʘʥʪʠʢʠ ʟʘʚʜʷʢʠ ʤʦʜʝʣʶʚʘʥʥʶ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. 

ʉʭʝʤʘʪʠʯʥʦ ʤʦʜʝʣʴ ʢʦʥʪʝʥʪʫ Tree-Net ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.6. 

ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʥʪʝʥʪʫ  

ʆʧʠʰʝʤʦ ʽʻʨʘʨʭʽʯʥʫ ʩʢʣʘʜʦʚʫ ʩʪʨʫʢʪʫʨʠ ʢʦʥʪʝʥʪʫ Tree-Net-

ʤʦʜʝʣʽ.  

ɽʣʝʤʝʥʪʘʨʥʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʥʪʝʥʪʫ ʻ ʧʦʜʘʥʥʷ, ʧʦʟʥʘʯʘʻʪʴʩʷ ð 

vi. ʇʦʜʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʽʡ Web-ʩʪʦʨʽʥʮʽ ʩʘʡʪʫ. ʄʥʦʞʠʥʘ ʫʩʽʭ ʝʣʝ-

ʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ: 

 

V = { vi} , ʜʝ i=1..nV . 

  

ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʥʪʝʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʢʦʞʝʥ ʝʣʝ-

ʤʝʥʪ ʤʦʞʝ ʤʘʪʠ ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʤʘʪʠ ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ ʽ ʪʘʢ ʜʘʣʽ. ʇʦʟʥʘʯʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: 

 

Ch : V Ÿ 2V . 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʥʦʞʠʥʘ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʜʦʯʽʨʥʽʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʜʘ-

ʥʦʛʦ ʝʣʝʤʝʥʪʘ ʢʦʥʪʝʥʪʫ a ʧʦʟʥʘʯʘʻʪʴʩʷ: 
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Ch(a), a V . 

 

 

 

ʈʠʩ. 2.6. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ Tree-Net ʤʦʜʝʣʽ: ʜʝʨʝʚʦ ʢʦʥʪʝʥʪʫ  

ʽ ʜʝʨʝʚʦ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ 

 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʤʘʻ ʦʜʠʥ 

ʙʘʪʴʢʽʚʩʴʢʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: 

 

F : VŸV . 

 

ʇʨʠ ʮʴʦʤʫ ʫ ʚʝʨʰʠʥʽ ʽʻʨʘʨʭʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʘʙʩʪʨʘʢʪʥʠʡ ʝʣʝʤʝʥʪ 

v=default. ʊʘʢʠʤ ʯʠʥʦʤ F(v) ʧʦʟʥʘʯʘʻ ʙʘʪʴʢʽʚʩʴʢʠʡ ʝʣʝʤʝʥʪ ʜʣʷ ʝʣʝ-

ʤʝʥʪʘ ʢʦʥʪʝʥʪʫ v. 
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ʄʥʦʞʠʥʘ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ-ʥʘʱʘʜʢʽʚ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ e V ʷʚʣʷʻ 

ʩʦʙʦʶ ʧʦʩʣʽʜʦʚʥʝ ʦʙô̒ ʜʥʘʥʥʷ ʤʥʦʞʠʥ ʜʦʯʽʨʥʽʭ ʝʣʝʤʝʥʪʽʚ ʚʛʣʠʙ ʧʦ 

ʽʻʨʘʨʭʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ-ʥʘʱʘʜʢʽʚ ʟʘʩʪʦʩʦʚʫ-

ʚʘʪʠʤʝʤʦ ʦʧʝʨʘʪʦʨ: 

 

Desc(e), e V . 

 

ʊʠʧʠ ʩʝʤʘʥʪʠʯʥʠʭ ʨʦʣʝʡ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ʦʧʠʩʫʶʪʴʩʷ ʤʥʦ-

ʞʠʥʦʶ: 

 

VTypes={ item, list, block}  . 

 

ʊʫʪ item ʦʟʥʘʯʘʻ ʟʚʠʯʘʡʥʠʡ ʝʣʝʤʝʥʪ ʢʦʥʪʝʥʪʫ, list ð ʩʧʠʩʦʢ, 

block ð ʩʝʤʘʥʪʠʯʥʠʡ ʙʣʦʢ. ɽʣʝʤʝʥʪ-ʩʧʠʩʦʢ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʦʩʥʦʚʥʠʤ 

ʢʦʥʪʝʥʪʦʤ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʻ ʧʝʨʝʣʽʢ ʘʥʦʪʦʚʘʥʠʭ ʧʦʩʠʣʘʥʴ ʥʘ ʡʦʛʦ ʜʦ-

ʯʽʨʥʽ ʝʣʝʤʝʥʪʠ. ɽʣʝʤʝʥʪ ʪʠʧʫ ʙʣʦʢ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʰʠʥʽ ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʙʣʦʢʫ ʢʦʥʪʝʥʪʫ, ʧʨʦ ʱʦ ʽʜʝ ʤʦʚʘ ʜʘʣʽ. ʉʝʤʘʥʪʠʯʥʽ ʨʦʣʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥ-

ʪʝʥʪʫ ʟʘʜʘʶʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ: 

 

VType:VŸVTypes . 

 

ʉʝʤʘʥʪʠʯʥʠʡ ʙʣʦʢ ʢʦʥʪʝʥʪʫ  

ʉʝʤʘʥʪʠʯʥʽ ʙʣʦʢʠ ʢʦʥʪʝʥʪʫ ʻ ʦʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʛʨʫʧʫʚʘʥʥʷ ʝʣʝ-

ʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ʟ ʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙ-

ʣʘʩʪʝʡ. ʉʝʤʘʥʪʠʯʥʠʡ ʙʣʦʢ ð ʮʝ ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʷʢʽ ʤʘ-

ʶʪʴ ʣʦʛʽʯʥʫ ʽ ʩʪʨʫʢʪʫʨʥʫ ʻʜʥʽʩʪʴ, ʚʦʥʠ ʤʘʶʪʴ ʻʜʠʥʝ ʜʞʝʨʝʣʦ ʧʦʭʦʜ-

ʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʦʜʥʝ ʘʚʪʦʨʩʪʚʦ, ʽ ʧʦʜʘʶʪʴ ʦʜʥʫ ʪʝʤʫ. ʉʶʜʠ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʛʦʪʦʚʽ ʩʪʘʪʠʯʥʽ ʢʫʨʩʠ, ʢʦʥʪʝʥʪ ʷʢʠʭ ʟʘʚʘʥʪʘʞʝʥʦ ʜʦ ʩʠʩʪʝʤʠ. 

ʌʽʟʠʯʥʦ ʩʝʤʘʥʪʠʯʥʠʡ ʙʣʦʢ ʢʦʥʪʝʥʪʫ ʻ ʜʝʷʢʦʶ ʛʽʣʢʦʶ ʫ ʜʝʨʝʚʽ ʢʦʥʪʝʥ-

ʪʫ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʙʣʦʢʫ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʩʪʘʥʝ 

ʡʦʛʦ ʚʝʨʰʠʥʦʶ, ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ «ʙʣʦʢ», ʪʦʜʽ ʫʩʽ 

ʡʦʛʦ ʥʘʱʘʜʢʠ ʙʫʜʫʪʴ ʚʽʜʥʝʩʝʥʽ ʜʦ ʜʘʥʦʛʦ ʙʣʦʢʫ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʩʪʚʦ-

ʨʶʻʪʴʩʷ ʩʝʤʘʥʪʠʯʥʠʡ ʙʣʦʢ ʥʘ ʦʩʥʦʚʽ ʜʝʷʢʦʾ ʛʽʣʢʠ ʫ ʟʘʛʘʣʴʥʦʤʫ ʜʝʨʝʚʽ 

ʢʦʥʪʝʥʪʫ. ʇʨʠʢʣʘʜ ʩʝʤʘʥʪʠʯʥʠʭ ʙʣʦʢʽʚ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.7. 

ʄʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʩʝʤʘʥʪʠʯʥʦʛʦ ʙʣʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʧʝʨʘʪʦ-

ʨʦʤ Desc(v), ʜʝ v ð ʚʝʨʰʠʥʘ ʙʣʦʢʫ ʫ ʜʝʨʝʚʽ ʢʦʥʪʝʥʪʫ, VType(v)=block. 
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ʈʠʩ. 2.7. ʇʨʠʢʣʘʜ ʩʝʤʘʥʪʠʯʥʠʭ ʙʣʦʢʽʚ. ɽʣʝʤʝʥʪʠ, ʧʦʟʥʘʯʝʥʽ ʷʢ ʙʣʦʢ, ʩʪʘʶʪʴ 

ʯʘʩʪʠʥʦʶ ʥʦʚʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʙʣʦʢʫ ʨʘʟʦʤ ʽʟ ʫʩʽʤʘ ʾʭ ʥʘʱʘʜʢʘʤʠ 

 

 

ɹʽʥʘʨʥʽ ʤʝʨʝʞʝʚʽ ʟʚô̫ ʟʢʠ  

ʄʝʨʝʞʝʚʘ ʩʪʨʫʢʪʫʨʘ ʢʦʥʪʝʥʪʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʢʦʞʝʥ ʝʣʝʤʝʥʪ, 

ʦʢʨʽʤ ʟʚô̫ ʟʢʽʚ ̔ ʻʨʘʨʭʽʾ, ʤʦʞʝ ʤʘʪʠ ʜʦʜʘʪʢʦʚʽ ʟʚô̫ ʟʢʠ ʽʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥ-

ʪʘʤʠ. ʉʝʤʘʥʪʠʯʥʘ ʨʦʣʴ ʪʘʢʠʭ ʤʝʨʝʞʝʚʠʭ ʟʚô̫ ʟʢʽʚ ð ʚʽʜʥʦʰʝʥʥʷ ʘʩʦ-

ʮʽʘʪʠʚʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʤʘʻ ʩʫʢʫʧʥʽʩʪʴ ʧʦʚô̫ʟʘʥʠʭ 

ʽʟ ʥʠʤ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʘ ʤʝʨʝʞʝʚʘ ʩʪʨʫʢʪʫʨʘ ʟʘʜʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ: 

 

N V V . 

 

ɼʘʥʝ ʚʽʜʥʦʰʝʥʥʷ ʟʘʜʘʻʪʴʩʷ ʢʚʘʜʨʘʪʥʦʶ (nV nV) ʤʘʪʨʠʮʝʶ Nw = 

||nwij||, ʨʷʜʢʠ ʽ ʩʪʦʚʧʮʽ ʷʢʦʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʣʝʤʝʥʪʘʤ ʢʦʥʪʝʥʪʫ. ɽʣʝʤʝʥʪ 

ʤʘʪʨʠʮʽ nwij ʯʠʩʣʦʚʝ ʚʠʨʘʞʝʥʥʷ ʟʚô̫ ʟʢʫ ʝʣʝʤʝʥʪʘ vi ʟ ʝʣʝʤʝʥʪʦʤ vj. 

ʗʢʱʦ nwij=0 ʚʚʘʞʘʻʤʦ ʱʦ ʟʚô̫ ʟʦʢ ʤʽʞ vi ʟ vj ʚʽʜʩʫʪʥʽʡ, ʘ (vi,vj)Î N. 

 

 
ɺʚʘʞʘʻʤʦ, ʱʦ ʝʣʝʤʝʥʪ v ʤʦʞʝ ʤʘʪʠ ʧʨʷʤʽ, ʦʙʝʨʥʝʥʽ  ̔ʚʟʘʻʤʥʽ 

ʟʚô̫ ʟʢʠ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʟʘʻʤʥʠʡ ʟʚô̫ ʟʦʢ ʤʦʞʝ ʙʫʪʠ 

 v1  v2  vj  é  

v1  -  nw12  nw1j   

v2  nw21  -  nw2j   

vi  nwi1  nwi2 -   

é   
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ʩʠʤʝʪʨʠʯʥʠʤ. ʇʨʷʤʠʡ ʟʚô̫ ʟʦʢ ʝʣʝʤʝʥʪʘ vk ʟ ʝʣʝʤʝʥʪʦʤ vl ʽʩʥʫʻ ʷʢʱʦ 

(vk,vl)  ʆʙʝʨʥʝʥʠʡ ʟʚô̫ ʟʦʢ ʝʣʝʤʝʥʪʘ vk ʟ ʝʣʝʤʝʥʪʦʤ vl ʽʩʥʫʻ ʷʢʱʦ 

(vl,vk)  ɺʟʘʻʤʥʠʡ ʟʚô̫ ʟʦʢ ʝʣʝʤʝʥʪʘ vk ʟ ʝʣʝʤʝʥʪʦʤ vl ʽʩʥʫʻ ʷʢʱʦ 

(vk,vl) (vl,vk) . ɺʟʘʻʤʥʠʡ ʟʚô̫ ʟʦʢ ʝʣʝʤʝʥʪʘ vk ʟ ʝʣʝʤʝʥʪʦʤ 

vl ʻ ʩʠʤʝʪʨʠʯʥʠʤ, ʷʢʱʦ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ ||nwij|| nwkl  ̔nwlk ʨʽʚʥʽ. 

ʈʽʟʥʽ ʛʨʫʧʠ ʝʣʝʤʝʥʪʽʚ, ʟ ʷʢʠʤʠ ʜʘʥʠʡ ʝʣʝʤʝʥʪ vk ʧʦʚô̫ ʟʘʥʠʡ ʙʫ-

ʜʝʤʦ ʧʦʟʥʘʯʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ï ʧʨʷʤʠʤ ʟʚô̫ ʟʢʦʤ ð Nfromv(vk)={vi:(vk,vi) } ,  

ï ʦʙʝʨʥʝʥʠʤ ʟʚô̫ ʟʢʦʤ ð Ntov(vk)={vi:(vi,vk) } ,  

ï ʚʟʘʻʤʥʠʤ ʟʚô̫ ʟʢʦʤ ð

Ncomv(vk)={ vi:(vi,vk) (vk,vi) },  

ï ʩʠʤʝʪʨʠʯʥʠʤ ʟʚô̫ ʟʢʦʤ ð 

Nsymv(vk)={vi:(vi,vk) (vk,vi) nwik=nwki } ,  

ï ʫʩʽ ʧʦʚô̫ ʟʘʥʽ ʝʣʝʤʝʥʪʠ ð Nv(vk)=Nfromv(vk)Ç Ntov(vk).  

ʇʩʝʚʜʦʥʽʤʠ ʽ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʥʪʫ  

ʊʝʥʜʝʥʮʽʾ ʧʨʠʤʥʦʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʟʥʘʥʴ ʫʩʢʣʘʜʥʶʶʪʴ ʦʜʥʦ-

ʟʥʘʯʥʫ ʢʘʪʘʣʦʛʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙô̒ ʢʪʽʚ. ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʛʥʫʯʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʥʪʦʤ ʽ ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʦʾ ʥʘʚʽʛʘ-

ʮʽʡʥʦʾ ʩʭʝʤʠ Web-ʩʘʡʪʫ ʻ ʪʝʭʥʦʣʦʛʽʷ ʧʩʝʚʜʦʥʽʤʽʚ ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ 

ʤʦʜʝʣʽ ʢʦʥʪʝʥʪʫ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʽʩʥʫʶʯʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʥʦʚʠʭ ʩʧʝʮʠ-

ʬʽʯʥʠʭ ʮʽʣʝʡ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʪʘʰʫʚʘʪʠ ʚʞʝ 

ʽʩʥʫʶʯʠʡ ʚ ʩʠʩʪʝʤʽ ʝʣʝʤʝʥʪ ʢʦʥʪʝʥʪʫ ʚ ʽʥʰʦʤʫ ʤʽʩʪʽ ʽʻʨʘʨʭʽʾ. ʇʦʜʽʙʥʝ 

ʟʘʚʜʘʥʥʷ ʚʠʥʠʢʘʻ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʮʽʣʠʡ ʨʦʟʜʽʣ ʘʙʦ ʦʢʨʝ-

ʤʘ ʩʪʦʨʽʥʢʘ ʧʝʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʨʦʟʢʨʠʚʘʻ ʜʝʷʢʫ ʪʝʤʫ ʘʙʦ ʧʠ-

ʪʘʥʥʷ ʫ ʢʦʥʪʝʢʩʪʽ ʽʥʰʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. ʊʫʪ ʚʢʣʶʯʝʥʥʷ ʛʦʪʦʚʦʾ 

ʜʽʣʷʥʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʦ ʥʦʚʦʛʦ ʢʫʨʩʫ ʜʘʩʪʴ ʟʤʦʛʫ ʩʧʨʦʩʪʠʪʠ 

ʽ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʩʠʪʫʘʮʽʡ, ʢʦʣʠ 

ʥʘʚʯʘʣʴʥʘ ʜʽʣʷʥʢʘ, ʧʦʟʙʘʚʣʝʥʘ ʩʚʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʚʪʨʘʯʘʻ ʜʠʜʘʢʪʠʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʜʘʥʫ ʬʫʥʢʮʽʶ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʪʝʥʪʫ, ʷʢʽ ʫ ʨʘʤʢʘʭ ʧʨʝʜʤʝʪʫ, ʱʦ ʚ ʥʠʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʚʦʣʦʜʽʶʪʴ 

ʣʦʛʽʯʥʦʶ ʟʘʚʝʨʰʝʥʽʩʪʶ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʪʝʦʨʽʾ ʛʨʘʬʽʚ ʚʽʜʥʦʰʝʥʥʷ ʧʩʝʚʜʦ-

ʥʽʤʽʚ ʧʝʨʝʪʚʦʨʶʶʪʴ ʜʝʨʝʚʦ ʢʦʥʪʝʥʪʫ ʥʘ ʘʮʠʢʣʽʯʥʠʡ ʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ.  

ʉʫʪʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʩʝʚʜʦʥʽʤʽʚ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚ-

ʣʝʥʥʽ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʜʚʦʤʘ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʫ, ʦʜʠʥ ʟ ʷʢʠʭ ʩʪʘʻ 

ʜʞʝʨʝʣʦʤ ʜʝʷʢʠʭ ʩʚʦʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʽʥʰʠʡ ð ʾʭ ʦʜʝʨʞʫʚʘʯʝʤ. 

ɺʽʜʥʦʰʝʥʥʷ ʧʩʝʚʜʦʥʽʤʽʚ ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ:  
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A: VŸV . 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʢʘʞʝʤʦ, ʱʦ ʝʣʝʤʝʥʪ vk ʻ ʧʩʝʚʜʦʥʽʤʦʤ ʝʣʝʤʝʥʪʘ vl 

ʫ ʪʦʤʫ ʨʘʟʽ, ʢʦʣʠ (vk,vl)ÍA, ʧʨʠ ʮʴʦʤʫ vk ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʦʜʝʨʞʫʚʘʯʘ, ʘ 

vl ð ʜʞʝʨʝʣʘ.  

ɺʽʜʥʦʰʝʥʥʷ «ʧʩʝʚʜʦʥʽʤ» ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʪʘʢʽ ʪʠʧʠ: ʧʦʩʠʣʘʥʥʷ, 

ʩʪʘʪʠʯʥʘ ʢʦʧʽʷ, ʜʠʥʘʤʽʯʥʘ ʢʦʧʽʷ, ʩʪʘʪʠʯʥʘ ʚʠʙʽʨʢʘ, ʜʠʥʘʤʽʯʥʘ ʚʠʙʽʨʢʘ. 

ʊʠʧ ʚʽʜʥʦʰʝʥʥʷ ʢʝʨʫʻ ʪʠʤ, ʷʢʽ ʩʘʤʝ ʚʣʘʩʪʠʚʦʩʪʽ ʝʣʝʤʝʥʪʘ-ʜʞʝʨʝʣʘ 

ʦʪʨʠʤʘʻ ʝʣʝʤʝʥʪ-ʦʜʝʨʞʫʚʘʯ. ʉʫʢʫʧʥʽʩʪʴ ʪʠʧʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʤʥʦʞʠʥʫ: 

 

ATypes={ aLink, aCopy, aSelect, aDCopy, aDSelect} . 

 

ʊʠʧʽʟʘʮʽʷ ʚʽʜʥʦʰʝʥʥʷ ʧʩʝʚʜʦʥʽʤʽʚ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ:  

 

AType: AŸATypes . 

 

ʈʦʟʢʨʠʻʤʦ ʨʦʣʴ ʢʦʞʥʦʛʦ ʟ ʪʠʧʽʚ. ɺʽʜʥʦʰʝʥʥʷ «ʧʦʩʠʣʘʥʥʷ»: 

AType(Ai)=aLink ð ʝʣʝʤʝʥʪ-ʦʜʝʨʞʫʚʘʯ ʧʨʠʡʤʘʻ ʘʜʨʝʩʫ (URL) ʝʣʝʤʝʥʪʘ-

ʜʞʝʨʝʣʘ, ʪʦʤʫ ʬʘʢʪʠʯʥʦ ʻ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʥʴʦʛʦ. ʎʝ ʚʽʜʥʦʰʝʥʥʷ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʚʽʛʘʮʽʶ ʜʦ ʚʞʝ ʽʩʥʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ ʢʦʥ-

ʪʝʥʪʫ ʯʝʨʝʟ ʽʥʰʝ ʤʽʩʮʝ ʚ ʽʻʨʘʨʭʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ ʝʣʝʤʝʥʪ-ʦʜʝʨʞʫʚʘʯ 

ʩʪʘʻ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʜʞʝʨʝʣʦ, ʪʦʙʪʦ ʚʽʜʩʠʣʘʻ ʜʦ ʽʥʰʦʛʦ ʤʽʩʮʷ ʫ ʽʻʨʘʨʭʽʾ 

ʢʦʥʪʝʥʪʫ.  

ʉʪʘʪʠʯʥʘ ʢʦʧʽʷ: AType(Ai)= aCopy ð ʫʩʽ ʘʪʨʠʙʫʪʠ ʢʦʧʽʶʶʪʴʩʷ 

ʚ ʤʦʤʝʥʪ ʩʪʚʦʨʝʥʥʷ, ʧʽʩʣʷ ʯʦʛʦ ʷʢʽʩʥʠʡ ʟʚô̫ ʟʦʢ ʽʟ ʜʞʝʨʝʣʦʤ ʥʝ ʧʦ-

ʪʨʽʙʝʥ. ɺʽʜ ʝʣʝʤʝʥʪʘ-ʜʞʝʨʝʣʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʙʽʥʘʨʥʽ  ̔ʛʨʫʧʦʚʽ ʟʚô̫ ʟʢʠ. ɿʤʽʥʘ ʘʪʨʠʙʫʪʽʚ ʩʪʘʪʠʯʥʦʾ ʢʦʧʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʯʠʥʦʤ ʽ ʥʝ ʤʘʻ ʟʚô̫ ʟʢʫ ʽʟ ʝʣʝʤʝʥʪʦʤ-ʜʞʝʨʝʣʦʤ.  

ʉʪʘʪʠʯʥʘ ʚʠʙʽʨʢʘ: AType(Ai)= aSelect ð ʂʦʧʽʶʻʪʴʩʷ ʝʣʝʤʝʥʪ ʷʢ 

ʩʪʘʪʠʯʥʘ ʢʦʧʽʷ ʽ ʡʦʛʦ ʥʘʱʘʜʢʠ: ʜʣʷ ʝʣʝʤʝʥʪʘ ʢʦʧʽʾ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ-

ʱʘʜʢʠ ð ʩʪʘʪʠʯʥʽ ʢʦʧʽʾ ʫʩʽʭ ʥʘʱʘʜʢʽʚ ʝʣʝʤʝʥʪʘ-ʜʞʝʨʝʣʘ.  

ɼʠʥʘʤʽʯʥʘ ʢʦʧʽʷ: AType(Ai)=aDCopy ð ʩʣʫʞʠʪʴ ʷʢ ʧʦʩʪʽʡʥʦ 

ʘʢʪʫʘʣʴʥʘ ʢʦʧʽʷ ʜʝʷʢʦʛʦ ʝʣʝʤʝʥʪʘ ʙʝʟ ʡʦʛʦ ʥʘʱʘʜʢʽʚ. ɸʪʨʠʙʫʪʠ ʪʘʢʦʛʦ 

ʝʣʝʤʝʥʪʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʽʟ ʝʣʝʤʝʥʪʫ-ʜʞʝʨʝʣʘ ʚ ʢʦʞʝʥ 

ʤʦʤʝʥʪ ʟʚʝʨʥʝʥʥʷ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʯʘʩʪʢʦʚʘ ʟʤʽʥʘ ʘʪʨʠʙʫʪʽʚ ʜʠʥʘʤʽʯʥʦʾ 

ʢʦʧʽʾ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʦʚʣʶʚʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʘʪʨʠʙʫʪʽʚ 

ʜʞʝʨʝʣʘ.  
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ɼʠʥʘʤʽʯʥʘ ʚʠʙʽʨʢʘ: AType(Ai)=aDSelect ð ʩʣʫʞʠʪʴ ʷʢ ʧʦʩʪʽʡʥʘ 

ʢʦʧʽʷ ʜʝʷʢʦʾ ʛʽʣʢʠ. ʊʘʢʘ ʚʠʙʽʨʢʘ ʻ ʧʦʩʪʽʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʢʦʧʽʻʶ ʝʣʝʤʝʥʪʘ-

ʜʞʝʨʝʣʘ ʽ ʚʩʽʭ ʡʦʛʦ ʥʘʱʘʜʢʽʚ, ʫʩʽ ʽʻʨʘʨʭʽʯʥʽ ʟʤʽʥʠ ʛʽʣʢʠ-ʜʞʝʨʝʣʘ ʤʘ-

ʶʪʴ ʚʧʣʠʚ ʥʘ ʚʠʙʽʨʢʫ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʘʪʨʠʙʫʪʽʚ ʽ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽ ʩʪʨʫʢʪʫʨʠ ʜʠʥʘʤʽʯʥʦʾ ʚʠʙʽʨʢʠ. ɼʣʷ ʟʤʽʥʠ 

ʘʪʨʠʙʫʪʽʚ ʚ ʥʘʱʘʜʢʘʭ ʩʣʽʜ ʧʦʚʪʦʨʠʪʠ/ʟʤʽʥʠʪʠ ʽʻʨʘʨʭʽʶ, ʩʪʚʦʨʶʶʯʠ 

ʝʣʝʤʝʥʪʠ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʚʝʨʰʠʥʠ ʜʠʥʘʤʽʯʥʦʾ ʚʠʙʽʨʢʠ, ʽ ʚʥʝʩʪʠ ʥʝʦʙ-

ʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʩʪʚʦʨʝʥʽ ʝʣʝʤʝʥʪʠ, ʥʘʱʘʜʢʠ ʜʠ-

ʥʘʤʽʯʥʦʾ ʢʦʧʽʾ, ʤʦʞʫʪʴ ʩʘʤʽ ʙʫʪʠ ʜʠʥʘʤʽʯʥʠʤʠ ʘʙʦ ʩʪʘʪʠʯʥʠʤʠ ʢʦ-

ʧʽʷʤʠ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʠʢʦʥʫʻʪʴʩʷ ʛʥʫʯʢʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʠʙʽʨʢʠ. 

ʊʝʤʘʪʠʯʥʽ ʛʨʫʧʠ ʢʦʥʪʝʥʪʫ ʽ ʤʝʨʝʞʝʚʽ ʟʚô̫ ʟʢʠ ʥʘ ʦʩʥʦʚʽ ʛʨʫʧ 

ʊʝʤʘʪʠʯʥʽ ʛʨʫʧʠ ʩʣʫʞʘʪʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʽʞʧʨʝʜ-

ʤʝʪʥʠʭ ʽ ʚʥʫʪʨʽʰʥʴʦʧʨʝʜʤʝʪʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʫ. 

ʊʝʤʘʪʠʯʥʽ ʛʨʫʧʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ 

ʦʙʣʘʩʪʝʡ, ʢʘʪʘʣʦʛʽʟʘʮʽʾ, ʛʨʫʧʫʚʘʥʥʷ ʽ ʚʠʙʽʨʢʠ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʽʻʨʘʨʭʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʚʠʙʫʜʦʚʫʚʘʪʠ ʪʘʢʩʦʥʦʤʽʶ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. ʂʦʞʝʥ 

ʝʣʝʤʝʥʪ ʢʦʥʪʝʥʪʫ ʤʦʞʝ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʜʦʚʽʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʪʝʤʘʪʠʯʥʠʭ 

ʛʨʫʧ. ʅʘ ʦʩʥʦʚʽ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʚô̫ ʟʢʠ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ 

ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʫ.  

ʄʥʦʞʠʥʘ G ʚʢʘʟʫʻ ʥʘ ʪʝʤʘʪʠʯʥʽ ʘʙʦ ʘʩʦʮʽʘʪʠʚʥʽ ʛʨʫʧʠ, ʚ ʷʢʠʭ 

ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʝʣʝʤʝʥʪʠ ʢʦʥʪʝʥʪʫ.  

 

G = {g1, é, gnG} , ʜʝ nG ð ʢʽʣʴʢʽʩʪʴ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʢʦʥʪʝʥʪʫ. 

 

ʆʨʛʘʥʽʟʘʮʽʷ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʽʻʨʘʨʭʽʯʥʽʡ ʩʪʨʫʢʪʫ-

ʨʽ. ɯʻʨʘʨʭʽʷ ʛʨʫʧ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ, ʷʢʝ ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʢʦʞʥʽʡ ʛʨʫʧʽ gi ʤʥʦʞʠʥʫ ʾʾ ʜʦʯʽʨʥʽʭ ʝʣʝʤʝʥʪʽʚ: 

 

ChG: G Ÿ2G. 

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʢʦʞʥʘ ʪʝʤʘʪʠʯʥʘ ʛʨʫʧʘ ʤʦʞʝ ʤʘʪʠ ʣʠʰʝ ʦʜʥʫ ʙʘʪʴ-

ʢʽʚʩʴʢʫ ʛʨʫʧʫ. ɺʽʜʦʙʨʘʞʝʥʥʷ FG ʟʘʜʘʻ ʙʘʪʴʢʽʚʩʪʚʦ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ: 

  

FG: G Ÿ G . 
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ɸʥʘʣʦʛʽʯʥʦ, ʤʥʦʞʠʥʘ ʫʩʽʭ ʛʨʫʧ-ʥʘʱʘʜʢʽʚ ʜʘʥʦʾ ʛʨʫʧʠ g G ̫ ʚʣʷʻ 

ʩʦʙʦʶ ʧʦʩʣʽʜʦʚʥʝ ʦʙô̒ ʜʥʘʥʥʷ ʤʥʦʞʠʥ ʜʦʯʽʨʥʽʭ ʝʣʝʤʝʥʪʽʚ ʚʛʣʠʙ ʧʦ 

ʽʻʨʘʨʭʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ-ʥʘʱʘʜʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ-

ʤʝʤʦ ʦʧʝʨʘʪʦʨ DescG(g), g G. DescGG (A) ð ʤʥʦʞʠʥʘ ʥʘʱʘʜʢʽʚ ʤʥʦ-

ʞʠʥʠ ʛʨʫʧ AÌG. ɺʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʦʩʣʽʜʦʚʥʝ ʦʙô̒ ʜʥʘʥʥʷ DescG (gi): 

 

DescGG (A)= Ç (DescG (gi)), ʜʝ giÍA, AÌG . 

 

ɻʝʥʝʘʣʦʛʽʯʥʘ ʣʽʥʽʷ ʛʨʫʧʠ g ð ʮʝ ʤʥʦʞʠʥʘ ʫʩʽʭ ʾʾ ʧʨʘʱʫʨʽʚ, ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ AncG(g), gÍG. ɻʝʥʝʘʣʦʛʽʯʥʘ ʣʽʥʽʷ ʤʥʦʞʠʥʠ ʛʨʫʧ 

AÌG ʧʦʟʥʘʯʘʻʪʴʩʷ AncGG(A) ̔  ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʦʩʣʽʜʦʚʥʝ ʦʙô̒ ʜʥʘʥʥʷ 

AncG (gi): 

 

AncGG (A)= Ç (AncG (gi)), ʜʝ giÍA, AÌG . 

 

ɽʣʝʤʝʥʪʠ ʢʦʥʪʝʥʪʫ ʽ ʾʭ ʟʚô̫ ʟʦʢ ʟ ʪʝʤʘʪʠʯʥʠʤʠ ʛʨʫʧʘʤʠ 

ʊʝʤʘʪʠʯʥʽʡ ʛʨʫʧʽ ʚʽʜʧʦʚʽʜʘʻ ʥʘʙʽʨ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʷʢʽ ʚʭʦ-

ʜʷʪʴ ʜʦ ʮʽʻʾ ʛʨʫʧʠ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: 

 

VG: GŸ2V . 

 

ʄʘʪʨʠʮʷ GVw=||gvwij|| ʟʘʜʘʻ ʮʝ ʚʽʜʥʦʰʝʥʥʷ, ʨʘʟʦʤ ʟ ʪʠʤ ʟʙʝʨʽ-

ʛʘʶʯʠ ʤʽʨʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʘʙʦ ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʛʨʫʧʽ. 

ʊʘʢ ʨʷʜʢʠ ʤʘʪʨʠʮʽ ||gvwij|| ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʣʝʤʝʥʪʘʤ ʢʦʥʪʝʥʪʫ v1, v2, 

é, vnV, ʘ ʩʪʦʚʧʮʽ ð ʛʨʫʧʘʤ g1,g2,é,gnG. ʊʘʢʠʤ ʯʠʥʦʤ ʜʣʷ ʢʦʞʥʦʛʦ 

ʝʣʝʤʝʥʪʘ vi (ʽ-ʡ ʨʷʜʦʢ) ʟʘʜʘʻʪʴʩʷ ʤʥʦʞʠʥʘ ʛʨʫʧ {gj} (ʩʪʦʚʧʮʽ), ʚ ʷʢʠʭ 

ʜʘʥʠʡ ʝʣʝʤʝʥʪ ʙʝʨʝ ʫʯʘʩʪʴ, ʧʨʠ ʮʴʦʤʫ ʥʝʥʫʣʴʦʚʽ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʽ 

gvwij ʚʢʘʟʫʶʪʴ ʥʘ ʤʽʨʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʣʝʤʝʥʪʘ ʛʨʫʧʽ. 

ɿʘʚʜʷʢʠ ʩʝʤʘʥʪʠʯʥʠʤ ʨʦʣʷʤ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʟʘʜʘʥʠʤ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ VType, ʤʥʦʞʠʥʘ ʢʦʥʪʝʥʪʫ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʜʘʥʦʾ ʛʨʫʧʠ ʤʦʞʝ 

ʙʫʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʰʠʨʝʥʘ. ɼʦ ʧʝʨʝʣʽʢʫ ʝʣʝʤʝʥʪʽʚ ʛʨʫʧʠ ʘʚʪʦʤʘ-

ʪʠʯʥʦ ʜʦʜʘʶʪʴʩʷ ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ ʝʣʝʤʝʥʪʘ-ʩʧʠʩʢʫ, ʘ ʪʘʢʦʞ ʫʩʽ ʥʘ-

ʱʘʜʢʠ ʝʣʝʤʝʥʪʘ-ʙʣʦʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʧʝʨʘʪʦʨ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ 

ʛʨʫʧ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʜʘʥʠʡ ʝʣʝʤʝʥʪ ʢʦʥʪʝʥʪʫ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ 

ʚʠʛʣʷʜ: 
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GV(v)={ g: vÍ VG(g)Ù ( vÍ Desc(vǋ)Ø vǋÍVG(g)ØVType(vǋ)=block )Ù 

(vÍ Ch(vǋ)Ø vǋÍVG(g)ØVType(vǋ)=list)} . 

 

ɺʚʝʜʝʤʦ ʦʧʝʨʘʪʦʨ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʤʥʦ-

ʞʠʥʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʙʝʨʝ ʫʯʘʩʪʴ ʭʦʯʘ ʙ ʚ ʦʜʥʽʡ ʛʨʫ-

ʧʽ ʽʟ ʟʘʜʘʥʦʾ ʤʥʦʞʠʥʠ ʛʨʫʧ. ʊʦʙʪʦ ʝʣʝʤʝʥʪʠ ʢʦʥʪʝʥʪʫ, ʱʦ ʥʘʣʝʞʘʪʴ 

ʤʥʦʞʠʥʽ ʛʨʫʧ AÌG, ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ: 

 

VGG(A)= { v: GV(v) Æ A ̧  0} . 

 

ʄʥʦʞʠʥʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʛʨʫʧʽ g ʘʙʦ ʚ 

ʜʝʷʢʽʡ ʽʟ ʾʾ ʥʘʱʘʜʢʽʚ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʢʦʥʪʝʥʪʦʤ ʛʽʣʢʠ g:  

 

VGbr(g)={ v: gÍ GV(v) ʘʙʦ GV(v) Æ DescG (g) ̧  0} . 

 

ʄʥʦʞʠʥʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʭʦʯʘ ʙ ʚ ʦʜʥʽʡ 

ʛʨʫʧʽ ʽʟ ʤʥʦʞʠʥʠ AÌG ʘʙʦ ʚ ʜʝʷʢʽʡ ʽʟ ʾʾ ʥʘʱʘʜʢʽʚ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ 

ʢʦʥʪʝʥʪʦʤ ʤʥʦʞʠʥʠ ʛʽʣʦʢ A Ì G:  

 

VGGbr(A)={ v: vÍ VGbr(gi), ʜʝ gi Í AÇ DescGG (A)} . 

 

ʊʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʪʝʥʪʫ  

ʅʘ ʦʩʥʦʚʽ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʤʠ ʤʦʞʝʤʦ ʚʠʟʥʘʯʘʪʠ ʟʚô̫ ʟʢʠ ʘʩʦʮʽ-

ʘʪʠʚʥʦʩʪʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʫ. ɺʠʜʽʣʷʻʤʦ ʨʽʟʥʽ ʦʙʣʘʩʪʽ ʘʩʦʮʽʘ-

ʪʠʚʥʦʩʪʽ ʜʣʷ ʝʣʝʤʝʥʪʫ ʢʦʥʪʝʥʪʫ: ʥʘʡʙʣʠʞʯʝ ʢʦʣʦ ʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘ-

ʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ ʝʣʝʤʝʥʪʫ; ʧʦʤʽʨʥʝ, ʘʙʦ ʟʘʛʣʠʙʣʶʶʯʝ, ʢʦʣʦ ʪʝʤʘʪʠʯʥʦ-

ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ; ʰʠʨʦʢʝ, ʪʦʙʪʦ ʫʟʘʛʘʣʴʥʶʶʯʝ, ʢʦʣʦ ʪʝʤʘʪʠʯʥʦ-

ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʅʘʡʙʣʠʞʯʝ ʢʦʣʦ ʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ ʝʣʝʤʝʥ-

ʪʫ a, aÍV ð ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʪʠʭ ʩʘʤʠʭ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧʘʭ, ʱʦ ʽ ʜʘʥʠʡ ʝʣʝʤʝʥʪ a, aÍV. 

ʉʣʫʞʠʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʦʛʦ ʟʘ ʟʤʽʩʪʦʤ 

ʢʦʥʪʝʥʪʫ ʪʽʻʾ ʞ ʪʝʤʘʪʠʢʠ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ: 

 

VnarrowG(a)={ v: GV(v) Æ GV(a)̧  0} . 
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ʇʦʤʽʨʥʝ (ʟʘʛʣʠʙʣʶʶʯʝ) ʢʦʣʦ ʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥ-

ʪʫ ʝʣʝʤʝʥʪʫ a, aÍV ð ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʚ ʪʠʭ ʞʝ ʛʨʫʧʘʭ, ʱʦ ʡ a, ʘʙʦ ʚ ʛʨʫʧʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʻ ʥʘʱʘʜʢʘʤʠ. ʉʣʫ-

ʞʠʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ ʢʦʥʪʝʥʪʫ ʪʽʻʾ ʞ ʪʝʤʘʪʠʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʧʦ ʪʝʤʘʤ ʚʫʞʯʦʛʦ ʩʧʝʮʠʬʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ: 

 

VmediumG(a)= VnarrowG(a)Ç { v: vÍ VGGbr(Ga), ʜʝ Ga = GV(a)} . 

 

ʐʠʨʦʢʝ ʢʦʣʦ (ʫʟʘʛʘʣʴʥʶʶʯʝ) ʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥ-

ʪʫ ʝʣʝʤʝʥʪʫ a, aÍV ð ʮʝ ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʷʢʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʪʠʭ ʞʝ ʛʨʫʧʘʭ, ʱʦ ʡ a, ʘ ʪʘʢʦʞ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʛʨʫʧʘʭ, ʷʢʽ ʻ ʧʦʩʣʽʜʦʚʥʦ ʧʨʘʱʫʨʘʤʠ ʧʦ ʣʽʥʽʾ ʢʦʞʥʦʾ ʛʨʫʧʠ ʟ 

ʤʥʦʞʠʥʠ ʛʨʫʧ ʝʣʝʤʝʥʪʫ a. ʉʣʫʞʠʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʪʝʥʪʫ ʪʽʻʾ ʞ 

ʪʝʤʘʪʠʢʠ ʽ ʪʝʤʘʪʠʢʠ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʾ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ: 

 

VwideG(a)= VnarrowG(a) Ç {v: vÍ VGG( AncGG(Ga) ), ʜʝ Ga = GV(a)} . 

 

ʇʦʚʥʝ ʢʦʣʦ ʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ ʝʣʝʤʝʥʪʫ a, 

aÍV ð ʮʝ ʢʦʥʪʝʥʪ ʧʦʤʽʨʥʦʛʦ ʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʣʘ, ʦʙô̒ ʜʥʘ-

ʥʠʡ ʽʟ ʢʦʥʪʝʥʪʦʤ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʝʣʝʤʝʥʪʫ a. ʉʣʫʞʠʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʽʻʾ ʞ ʪʝʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ 

ʩʧʦʨʽʜʥʝʥʠʭ ʪʝʤʘʪʠʢ ʷʢ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʙʽʣʴʰ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ.  

 

VtotalG(a)= VmediumG(a) Ç { v: vÍ VGG(AncGG(Ga) ), ʜʝ Ga = GV(a)} . 

 

ɺʝʣʠʯʠʥʫ ʷʢʘ ʚʢʘʟʫʚʘʪʠʤʝ ʥʘ ʤʽʨʫ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʪʝʥʪʫ vk i vl ʥʘʟʠʚʘʪʠʤʝʤʦ ʘʩʦʮʽʘʪʠʚʥʦʶ ʚʽʜʩʪʘʥʥʶ ʽ ʧʦʟʥʘʯʘʪʠʤʝ-

ʤʦ Diskl. ɸʩʦʮʽʘʪʠʚʥʘ ʚʽʜʩʪʘʥʴ (ʘʙʦ ʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʘ ʚʽʜʩʪʘʥʴ) 

Disij ʩʣʫʞʠʪʴ ʜʣʷ ʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʘʙʦ ʩʦʨʪʫʚʘʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʝʣʝ-

ʤʝʥʪʽʚ. ʈʦʟʨʘʭʫʥʦʢ ʮʽʻʾ ʚʝʣʠʯʠʥʠ, ʦʢʨʽʤ ʩʪʨʫʢʪʫʨʠ ʛʨʫʧ, ʤʘʻ ʪʘʢʦʞ 

ʚʨʘʭʫʚʘʪʠ ʙʽʥʘʨʥʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ. ɸʩʦʮʽʘʪʠʚʥʘ ʚʽʜʩʪʘʥʴ ʜʦ-

ʧʦʤʦʞʝ ʚʠʙʠʨʘʪʠ ʽʟ ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥ-

ʪʫ ʛʨʫʧʠ ʥʘʡʙʣʠʞʯʠʭ ʘʩʦʮʽʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʟʘʜʘʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʝʣʝʤʝʥʪʽʚ ʚ ʛʨʫʧʽ. 
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ʇʝʨʝʜʫʤʦʚʠ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦ-

ʚʠɦʘ ʥʘ ʦʩʥʦʚʽ ʧʦʰʫʢʫ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ  

ʆʩʥʦʚʦʶ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠ-

ʱʘ ʻ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʧʦʜʘʣʴʰʠʡ ʚʽʜʙʽʨ ʥʝʦʙʭʽʜʥʦ-

ʛʦ ʢʦʥʪʝʥʪʫ. ʈʦʟʛʘʣʫʞʝʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ ʢʦʥʪʝʥʪʫ Tree-Net ʜʘʻ ʤʦʞ-

ʣʠʚʽʩʪʴ ʛʥʫʯʢʦ ʫʧʨʘʚʣʷʪʠ ʽʥʬʦʨʤʘʮʽʻʶ ʽ ʩʪʚʦʨʶʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʧʝʨʩʦ-

ʥʘʣʴʥʦʛʦ ʧʦʜʘʥʥʷ ʢʦʥʪʝʥʪʫ ʢʦʨʠʩʪʫʚʘʯʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʧʦʪʨʝʙ. 

 ʊʫʪ ʘʢʪʫʘʣʴʥʠʤ ʚʠʷʚʣʷʻʪʴʩʷ ʟʘʜʘʯʘ ʧʦʰʫʢʫ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥ-

ʪʝʥʪʫ ʜʦ ʜʝʷʢʦʾ ʩʪʦʨʽʥʢʠ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʽʥʬʦʨʤʘʮʽʷ ʮʽʻʾ ʩʪʦʨʽʥʢʠ ʮʽ-

ʢʘʚʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʥʘʭʦʜʞʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ 

ʜʘʥʦʾ Web-ʩʪʦʨʽʥʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʞʝʨʝʣ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʜʞʝʨʝʣʘ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ ʩʪʦʨʽʥʢʠ ʧʦ ʧʦʨʷʜʢʫ 

ʾʭ ʟʥʘʯʠʤʦʩʪʽ: 

1. ɹʽʥʘʨʥʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʫ. 

2. ɽʣʝʤʝʥʪʠ-ʯʣʝʥʠ ʪʽʻʾ ʞ ʛʨʫʧʠ, ʜʦ ʷʢʦʾ ʥʘʣʝʞʠʪʴ ʜʘʥʠʡ ʝʣʝʤʝʥʪ. 

3. ɽʣʝʤʝʥʪʠ ʪʦʛʦ ʞ ʩʝʤʘʥʪʠʯʥʦʛʦ ʙʣʦʢʫ ʢʦʥʪʝʥʪʫ. 

4. ɽʣʝʤʝʥʪʠ ʽʟ ʜʦʯʽʨʥʽʭ ʛʨʫʧ.  

5. ɽʣʝʤʝʥʪʠ ʽʟ ʙʘʪʴʢʽʚʩʴʢʠʭ ʛʨʫʧ.  

6. ɯʻʨʘʨʭʽʯʥʽ ʟʚô̫ ʟʢʠ ʫ ʜʝʨʝʚʽ ʢʦʥʪʝʥʪʫ: ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ, ʙʘʪʴ-

ʢʽʚʩʴʢʠʡ ʝʣʝʤʝʥʪ.  

ʅʘʙʽʨ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʦʪʨʠʤʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʫʢʫ ʘʩʦ-

ʮʽʘʪʠʚʥʠʭ ʩʪʦʨʽʥʦʢ ʤʦʞʥʘ ʧʦʜʘʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘ-

ʪʦʨʘ Roots. 

ʈʦʙʦʪʘ ʦʧʝʨʘʪʦʨʘ Roots ʧʦʣʷʛʘʻ ʫ ʧʦʰʫʢʫ ʥʘ ʤʥʦʞʠʥʽ VǋV ʥʦ-

ʚʦʫʪʚʦʨʝʥʠʭ ʥʝʟʘʣʝʞʥʠʭ ʢʦʨʝʥʽʚ ʥʘ ʦʩʥʦʚʽ ʚʽʜʥʦʰʝʥʴ Ch  ̔F, ʷʢʽ ʦʧʠ-

ʩʫʶʪʴ ʽʻʨʘʨʭʽʶ ʢʦʥʪʝʥʪʫ. ʇʦʪʫʞʥʽʩʪʴ |Roots| ʚʢʘʟʫʚʘʪʠʤʝ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʫʪʚʦʨʝʥʠʭ ʜʝʨʝʚ ʥʘ ʚʠʙʦʨʮʽ Vǋ. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʦʧʝʨʘʪʦʨʘ Roots ʟʦ-

ʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.8. 

ʅʦʚʦʫʪʚʦʨʝʥʽ ʧʽʜʜʝʨʝʚʘ ʤʦʞʫʪʴ ʨʦʟʮʽʥʶʚʘʪʠʩʴ ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʽʥ-

ʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʥʦʰʝʥʴ ʧʩʝʚʜʦ-

ʥʽʤʽʚ ð ʧʦʩʠʣʘʥʴ, ʢʦʧʽʡ ʽ ʚʠʙʽʨʦʢ, ð ʤʦʞʫʪʴ ʧʦʜʘʚʘʪʠʩʴ ʦʢʨʝʤʦ ʫ 

ʷʢʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʛʽʧʝʨʤʝʜʽʘ-ʩʝʨʝʜʦʚʠʱʘ.  

ɺʠʩʥʦʚʢʠ ʧʽʜʨʦʟʜʽʣʫ 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʽʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʘ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʜʝʣʴ 

ʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴʥʦʛʦ Web-ʢʦʥʪʝʥʪʫ (Tree-Net) ʜʦʟʚʦʣʷʻ ʢʦʤʧʣʝʢʩ-

ʥʦ ʧʽʜʽʡʪʠ ʧʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʥʘʚʯʘʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ 

ʤʝʞʘʭ ɯʅʇ. Tree-Net ʧʽʜʪʨʠʤʫʻ ʝʚʦʣʶʮʽʡʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ Web-ʧʦʨ-
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ʪʘʣʫ ð ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʣʷʪʠ ʽ ʥʘʢʦʧʠʯʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʩʪʫʧʦʚʦ, ʧʨʠ ʮʴʦʤʫ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʙʫʜʫʪʴ 

ʜʦʩʪʫʧʥʽ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ çʚʩʝ-

ʦʩʚʽʯʝʥʦʩʪʽè, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʞʦʨʩʪʢʠʭ ʤʦʜʝ-

ʣʝʡ ʧʦʜʘʥʥʷ ʟʥʘʥʴ.  

 

 

 

ʈʠʩ. 2.8. ɺʠʙʽʨʢʘ ʝʣʝʤʝʥʪʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʝʨʰʠʥ ʦʧʝʨʘʪʦʨʦʤ Roots 

 

 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʙʽʨʦʢ ʽ ʧʩʝʚʜʦʥʽʤʽʚ ʜʦʟʚʦʣʷʻ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʜʽʣʷʥʢʠ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʦʚʠʭ ʢʫʨʩʽʚ ʽ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ. Tree-Net ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʝ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʦʚʠʭ ʥʘʚʯʘʣʴ-

ʥʠʭ ʢʫʨʩʽʚ ʽ ʧʨʦʛʨʘʤ ʥʘ ʦʩʥʦʚʽ ʚʞʝ ʽʩʥʫʶʯʦʛʦ ʚ ʩʠʩʪʝʤʽ ʢʦʥʪʝʥʪʫ.  

ʉʝʤʘʥʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʽ ʜʝʨʝʚʦ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʙʫʜʦʚʫʚʘʪʠ ʽʻʨʘʨʭʽʶ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʜʘʥʠʭ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʚʠʙʽʨʢʫ, ʬʽʣʴʪʨʘʮʽʶ, ʢʘʪʝʛʦʨʠʟʘʮʽʶ ʽ ʫʧʦ-

ʨʷʜʢʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʢʠ ʚʤʽʩʪʫ. ɺʩʝ ʮʝ 

ʩʧʨʠʷʻ ʚʠʢʦʨʠʩʪʘʥʥʶ Tree-Net ʜʣʷ ʧʦʙʫʜʦʚʠ Web-ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʟʥʘʥʥʷʤʠ.  

ʄʦʜʝʣʴ Web-ʢʦʥʪʝʥʪʫ Tree-Net ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽ ʟʘʩʦʙʠ ʥʘʚʽʛʘ-

ʮʽʾ ʧʦ ʦʩʚʽʪʥʴʦʤʫ ʢʦʥʪʝʥʪʫ ʥʘ ʙʘʟʽ WWW. ɯʻʨʘʨʭʽʯʥʽ, ʙʽʥʘʨʥʽ ʽ ʛʨʫʧʦʚʽ 

ʟʚô̫ ʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʪʝʥʪʫ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ 

ʥʘ ʝʣʝʤʝʥʪʘʭ ʥʘʚʽʛʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʰʠʨʦʢʽ ʤʦʞ-

ʣʠʚʦʩʪʽ ʜʣʷ ʦʨʽʻʥʪʘʮʽʾ ʽ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʦʾ ʡʦʤʫ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘ-

ʮʽʾ ʽ ʧʦʷʩʥʝʥʴ. ʊʘʢ, ʥʘ ʦʩʥʦʚʽ ʛʨʫʧ ʨʝʘʣʽʟʦʚʘʥʦ ʽʥʪʝʛʨʘʮʽʶ ʪʘʢʠʭ ʩʫʯʘʩ-

ʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʙʫʜʦʚʠ ɯʥʪʝʨʥʝʪ-ʧʨʦʝʢʪʽʚ ʷʢ ʤʽʪʢʠ ʽ ʢʘʪʘʣʦʛʽʟʘʮʽʷ 
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ʢʦʥʪʝʥʪʫ ʨʘʟʦʤ ʽʟ ʩʝʤʘʥʪʠʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪ-

ʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʥʘʜʘʻ ʨʦʟʰʠʨʝʥʽ ʥʘʚʽʛʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘʤ 

Web-ʨʝʩʫʨʩʫ ʥʘ ʙʘʟʽ Tree-Net.  

ʈʽʟʥʦʤʘʥʽʪʥʽ ʟʚô̫ ʟʢʠ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ʤʽʞʧʨʝʜʤʝʪʥʦʛʦ ʽ ʚʥʫ-

ʪʨʽʰʥʴʦʧʨʝʜʤʝʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʘ ʙʘʟʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʛʥʫʯʢʦ ʫʧʨʘʚʣʷʪʠ ʦʩʚʽʪʥʽʤ ʢʦʥʪʝʥʪʦʤ ʽ ʤʦʜʝʣʶʚʘʪʠ ʩʧʝ-

ʮʠʬʽʯʥʽ ʦʙʣʘʩʪʽ ʟʥʘʥʴ, ʚʠʟʥʘʯʘʶʯʠ ʨʝʣʝʚʘʥʪʥʫ ʤʥʦʞʠʥʫ ʢʦʥʪʝʥʪʫ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʽʥʪʝʨʝʩʘʤ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʦʜʝʣʴ Tree-Net ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟ-

ʨʦʙʢʠ ʤʝʪʦʜʽʚ ʛʝʥʝʨʘʮʽʾ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʤʝʞʘʭ ɯʅʇ.  

ɯʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʘ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʜʝʣʴ Tree-Net ʻ 

ʩʢʣʘʜʦʚʦʶ ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʠʤ Web-ʢʦʥʪʝʥʪʦʤ, ʽ ʨʘʟʦʤ ʽʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʬʦʨʤʫʻ 

ʤʝʪʦʜʠ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʽ ʟʘʩʦʙʠ ʛʝʥʝʨʘʮʽʾ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ [97, 98, 100]. 

 

 

2.2.2. ʌʦʨʤʘʣʽʟʘʮʽʷ ʧʦʥʷʪʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ Web-ʢʦʥʪʝʥʪʫ ʽ ʟʘ-

ʩʦʙʠ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ  

ʇʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʘ ʤʦʜʝʣʴ (ʇʊʄ) ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʪʝʢʩʪʫ ʽ ʤʫʣʴʪʠʤʝʜʽʘ, ʱʦ ʻ ʚʤʽʩʪʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ [99, 102ï104]. ʇʊʄ ʩʣʫʞʠʪʴ ʷʢ ʟʘʩʽʙ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʤʠʩʣʫ ʢʦʥʪʝʥʪʫ ɯʅʇ  ̔ʚ̔ ʜʧʦʚʽʜʘʻ ʟʘ ʧʨʝʜʤʝʪʥʫ ʬʦʨʤʘ-

ʣʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʘʚʯʘʣʴʥʠʡ ʪʝʢʩʪ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ h ʣ-̫

ʭʦʤ ʚʠʜʽʣʝʥʥʷ ʩʝʤʘʥʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʌʦʨʤʘʣʽʟʘʮʽʷ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ Web-ʨʝʩʫʨʩʫ. ʇʊʄ  ̒ʧʽʜˇʨʫʥ-

ʪʷʤ ʤʝʪʦʜʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 

ʥʘ ʦʩʥʦʚʽ ʩʪʝʥʬʦʨʜʩʴʢʦʾ ʤʦʜʝʣʽ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ. ʄʦʜʝʣʴ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʙʫʜʦʚʠ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ 

ʟʥʘʥʴ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʇʊʄ ʥʘʜʘʻ ʟʘʩʦʙʠ ʦʧʠʩʫ ʧʦʥʷʪʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʢʦʥʪʝʥʪʫ ʽ ʟʘ-

ʙʝʟʧʝʯʫʻ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ̔ ʥʩʪʨʫʤʝʥʪʘʨʽ ʁʨʝʜʘʛʫʚʘʥʥʷ ʽ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʟʥʘʥʴ ɯʅʇ. 

ʇʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʘ ʤʦʜʝʣʴ (ʇʊʄ) ʬʦʨʤʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʯʥʦʛʦ 

ʪʝʢʩʪʫ ʨʦʟʨʦʙʣʷʣʘʩʷ ʥʘ ʩʪʠʢʫ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʝʡ, ʩʝʨʝʜ ʷʢʠʭ 

ʽʥʞʝʥʝʨʽʷ ʟʥʘʥʴ ʷʢ ʥʘʧʨʷʤʦʢ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʧʝʜʘʛʦʛʽʢʘ, ʘ ʩʘʤʝ ʾʾ 
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ʨʦʟʜʽʣ ð ʜʠʜʘʢʪʠʢʘ, ʱʦ ʨʦʟʢʨʠʚʘʻ ʧʨʘʚʠʣʘ ʚʠʢʣʘʜʘʥʥʷ, ̔ ʥʪʝʨʧʨʝʪʘʮʽʷ 

(ʛʝʨʤʝʥʝʚʪʠʢʘ, ʝʢʟʝʛʝʪʠʢʘ), ʱʦ ʚʠʚʯʘʻ ʧʨʘʚʠʣʘ ʪʣʫʤʘʯʝʥʥʷ ʪʝʢʩʪʽʚ 

[Error! Reference source not found., Error! Reference source not 

found.], ʣʽʥʛʚʽʩʪʠʢʘ ʽ ʾʾ ʨʦʟʜʽʣ ʩʝʤʘʥʪʠʢʘ, ʱʦ ʚʠʚʯʘʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʽ ʧʨʦʙʣʝʤʠ, ʧʦʚô̫ ʟʘʥʽ ʟʽ ʟʤʽʩʪʦʤ, ʟʥʘʯʝʥʥʷʤ, ʽ ʽʥʪʝʨ-

ʧʨʝʪʘʮʽʻʶ ʣʝʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ. ɯʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʇʊʄ ʩʣʫʞʘʪʴ 

ʧʨʦʛʨʘʤʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ Web-ʩʠʩʪʝʤ. 

ɺ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʩʢʣʘʜʦʚʽ: ʧʝʨʝʜʘʯʘ 

ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʦʮʽʘʣʴʥʘ ʩʢʣʘʜʦʚʘ, ʱʦ ʚʢʣʶʯʘʻ ʩʧʽʣʢʫʚʘʥʥʷ 

ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ. ʅʘʡʧʝʨʰʘ ʤʽ-

ʩʽʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ð ʩʧʨʦʱʝʥʥʷ ʽ ʦʧʪʠʤʽʟʘʮʽʷ ʧʝʨʝʜʘʯʽ ʥʘʚ-

ʯʘʣʴʥʦʾ ̔ ʥʬʦʨʤʘʮʽʾ ʚʽʜ ʥʦʩʽʷ ʟʥʘʥʴ ʜʦ ʩʪʫʜʝʥʪʘ. ɺ ʪʨʘʜʠʮʽʡʥʠʭ ʬʦʨʤʘʭ 

ʥʘʚʯʘʥʥʷ ʚʠʭʽʜʥʦʶ ʬʦʨʤʦʶ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʻ ʚʝʨʙʘʣʴʥʠʡ ʩʧʦʩʽʙ 

(ʚʠʢʣʘʜʘʯ ʯʠʪʘʻ ʣʝʢʮʽʶ). ʅʘʪʦʤʽʩʪʴ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ, ʚʽʜʜʘʣʝʥʦʤʫ ʚʽʜ 

ʚʠʢʣʘʜʘʯʘ, ʥʘʚʯʘʥʥʽ ʦʩʥʦʚʥʦʶ ʬʦʨʤʦʶ ʧʝʨʝʜʘʯʽ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘ-

ʮʽʾ ʩʪʘʻ ʪʝʢʩʪ, ʘ ʪʦʯʥʽʰʝ ʛʽʧʝʨʪʝʢʩʪ ʽ ʤʫʣʴʪʠʤʝʜʽʘ ʚʤʽʩʪ. ʊʦʙʪʦ ʦʩʥʦʚ-

ʥʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ, ʘʙʦ ʞ «ʧʨʦʪʦʢʦʣʦʤ» ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʻ 

ʪʝʢʩʪ, ʚ ʷʢʦʤʫ ʤʽʩʪʠʪʴʩʷ ʥʘʚʯʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ. ʎʝ ʽ ʻ ʛʦʣʦʚʥʦʶ ʧʽʜʚʘ-

ʣʝʥʦʶ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʤʦʜʝʣʽ. ʇʊʄ ʤʘʻ ʪʝʢʩʪʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʩʘʤʝ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʪʫʪ ̒  ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟʥʘʥʴ. ʇʦʥʷʪʽʡʥʦ-

ʪʝʟʠʩʥʘ ʤʦʜʝʣʴ ʚʪʽʣʶʻ ʧʨʠʥʮʠʧʠ ʩʠʥʪʝʟʫ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʚ 

ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ð ʢʦʛʥʽʪʠʚʥʦ-ʩʝʤʘʥʪʠʯʥʦʛʦ ʽ ʤʦʚʥʦ-ʜʠʜʘʢʪʠʯ-

ʥʦʛʦ, ð ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʯʦʛʦ ʡʰʣʦʩʷ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ.  

ʅʘʨʽʞʥʠʤ ʢʘʤʝʥʝʤ ʩʪʨʫʢʪʫʨʠ ʤʦʜʝʣʽ ʻ ʪʘʢʘ ʩʫʪʥʽʩʪʴ ʷʢ ʧʦʥʷʪʪʷ, 

ʧʨʝʜʤʝʪ ʦʙʛʦʚʦʨʝʥʥʷ, ʜʝʷʢʠʡ ʦʙô̒ ʢʪ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʧʨʦ ʷʢʠʡ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʻ ʟʥʘʥʥʷ. ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʧʦʥʷʪʪʷ 

ʚ ʤʦʜʝʣʽ ʽʩʥʫʶʪʴ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ð ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʙô̒ ʢʪ (ʪʝʟʠ 

ʧʨʦ ʧʦʥʷʪʪʷ). ɿ ʢʦʞʥʠʤ ʧʦʥʷʪʪʷʤ ʚ ʤʦʜʝʣʽ ʧʦʚô̫ ʟʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʚʽʜʦ-

ʤʦʩʪʝʡ ʧʨʦ ʥʴʦʛʦ.  

ʇʦʥʷʪʪʷ ʚʢʘʟʫʻ ʥʘ ʜʝʷʢʠʡ ʦʙʛʦʚʦʨʶʚʘʥʠʡ ʦʙô̒ ʢʪ ʟ ʦʙʣʘʩʪʽ ʟʥʘʥʴ, 

ʧʨʝʜʤʝʪ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʫ. ʅʘʧʨʠʢʣʘʜ ʚ 

ʢʫʨʩʽ «ɸʣʛʦʨʠʪʤʽʯʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ» ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʧʦ-

ʥʷʪʪʷ: «ʧʨʦʮʝʜʫʨʘ», «ʮʠʢʣ», «ʧʨʦʛʨʘʤʘ», «ʟʤʽʥʥʘ», «ʞʠʪʪʻʚʠʡ ʮʠʢʣ 

ʧʨʦʛʨʘʤʠ» ʪʦʱʦ. ɼʣʷ ʢʫʨʩʫ «ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ Delphi» 

ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʧʦʥʷʪʪʷ: «ʦʙô̒ ʢʪ», «ʧʦʜʽʷ», «ʢʣʘʩ», «ʬʦʨ-

ʤʘ», «ʢʦʤʧʦʥʝʥʪ TEdit» ʪʘ ʽʥʰʝ. ʅʘ ʙʫʢʚʘʣʴʥʦʤʫ ʨʽʚʥʽ ʧʦʥʷʪʪʷ ð ʮʝ 

ʦʜʥʝ ʘʙʦ ʢʽʣʴʢʘ ʩʣʽʚ, ʷʢʽ ʚʠʨʘʞʘʶʪʴ ʧʨʝʜʤʝʪ ʨʦʟʛʣʷʜʫ ʜʝʷʢʦʛʦ ʬʨʘʛ-
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ʤʝʥʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʥʦʞʠʥʘ ʧʦʥʷʪʴ ʫ ʩʠʩʪʝʤʽ ʧʦʟʥʘʯʘʻʪʴ-

ʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

C={c1,é,cn1 }  . 

 

ʊʝʟʘ ð ʮʝ ʜʝʷʢʘ ʚʽʜʦʤʽʩʪʴ ʘʙʦ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʧʦʥʷʪʪʷ. ʗʢʱʦ 

ʧʦʥʷʪʪʷ ʚʢʘʟʫʶʪʴ ʥʘ ʧʨʝʜʤʝʪ ʢʫʨʩʽʚ, ʪʦ ʪʝʟʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʧʠʩʦʚʦ-

ʩʤʠʩʣʦʚʝ ʥʘʧʦʚʥʝʥʥʷ ʙʘʟʠ ʟʥʘʥʴ, ʷʢʝ ʨʦʟʢʨʠʚʘʻ ʭʘʨʘʢʪʝʨ ʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʘʷʚʥʠʭ ʧʦʥʷʪʴ. ʊʝʟʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʙʝʨʽʛʘʶʪʴ ʚ ɹɿ ʟʥʘʥʥʷ ʧʨʦ ʧʦʥʷʪ-

ʪʷ. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ: ʪʝʟʘ ʧʨʦ ʧʦʥʷʪʪʷ «ʧʨʦʮʝʜʫʨʘ» ð «ʜʦʟʚʦʣʷʻ 

ʨʦʟʙʠʪʠ ʧʨʦʛʨʘʤʫ ʥʘ ʧʽʜʧʨʦʛʨʘʤʠ»; ʪʝʟʘ ʧʨʦ ʧʦʥʷʪʪʷ «ʢʣʘʩ» ð «ʤʦʞʝ 

ʤʘʪʠ ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʥʝ ʪʽʣʴʢʠ ʧʦʣʷ-ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʡ ʤʝʪʦʜʠ, ʪʦʙʪʦ 

ʬʫʥʢʮʽʾ ʽ ʧʨʦʮʝʜʫʨʠ». ɺʽʜ ʧʦʚʥʦʪʠ ʥʘʙʦʨʽʚ ʪʝʟ ʧʦʥʷʪʴ, ʟʘʣʝʞʠʪʴ ʥʘʧʦ-

ʚʥʝʥʽʩʪʴ ʙʘʟʠ ʟʥʘʥʴ, ʘ ʦʪʞʝ ʽ ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʫ-

ʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʪʠ ʩʝʤʘʥʪʠʯʥʽ 

ʟʚô̫ ʟʢʠ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʇʨʆ. ʅʘ ʙʫʢʚʘʣʴʥʦʤʫ ʨʽʚʥʽ ʪʝʟʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʦʜʥʝ ʘʙʦ ʜʝʢʽʣʴʢʘ ʨʝʯʝʥʴ, ʚ ʷʢʠʭ ʤʦʚʘ ʽʜʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦ ʚʽʜʧʦʚʽʜ-

ʥʝ ʧʦʥʷʪʪʷ, ʧʨʦʪʝ ʩʘʤʝ ʧʦʥʷʪʪʷ ʪʫʪ ʩʣʦʚʘʨʥʦ ʥʝ ʬʽʛʫʨʫʻ. ʊʝʟʘ ʦʪʨʠʤʫ-

ʻʪʴʩʷ ʯʝʨʝʟ ʦʧʨʘʮʶʚʘʥʥʷ ʜʠʜʘʢʪʠʯʥʦ ʚʘʞʣʠʚʦʛʦ ʨʝʯʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦ-

ʤʫ ʪʝʢʩʪ ̔ʰʣʷʭʦʤ ʚʠʣʫʯʝʥʥʷ ʪʦʛʦ ʯʣʝʥʫ ʨʝʯʝʥʥʷ, ʷʢʠʡ ʻ ʧʦʥʷʪʪʷʤ ʚ 

ʪʝʨʤʽʥʦʣʦʛʽʾ ʇʊʄ. ʗʢ ʧʨʘʚʠʣʦ ʫ ʨʦʣʽ ʧʦʥʷʪʪʷ ʚʠʩʪʫʧʘʻ ʧʽʜʤʝʪ. ʇʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʦʚʦʫʪʚʦʨʝʥʝ ʥʝʧʦʚʥʝ ʨʝʯʝʥʥʷ, ʷʢʝ ʧʨʠʡʤʘʻ ʪʫʪ ʬʦʨʤʫ 

ʪʝʟʠ ʧʨʦ ʧʦʥʷʪʪʷ, ʤʦʞʝ ʙʫʪʠ ʚʽʜʨʝʜʘʛʦʚʘʥʝ ʥʘ ʝʪʘʧʽ ʡʦʛʦ ʜʦʜʘʚʘʥʥʷ ʚ 

ɹɿ. ʄʥʦʞʠʥʘ ʪʝʟ ʫ ʩʠʩʪʝʤʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

T={t1,é, tn2 } . 

 

ʇʦʥʷʪʪʷ ʽ ʪʝʟʠ ʫ ʩʫʢʫʧʥʦʩʪʽ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʇʊ-ʝʣʝʤʝʥʪʘʤʠ. 

ʂʦʞʥʘ ʪʝʟʘ ʩʪʦʩʫʻʪʴʩʷ ʦʜʥʦʛʦ ʧʦʥʷʪʪʷ. ʎʝʡ ʟʚô̫ ʟʦʢ ʟʘʜʘʻʪʴʩʷ ʚʽʜʥʦ-

ʰʝʥʥʷʤ:  

 

CT: T Ÿ C. 

 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʢʦʞʥʝ ʧʦʥʷʪʪʷ ʤʦʞʝ ʤʘʪʠ ʜʦʚʽʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʟ, 

ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ: 

 

TC: CŸ2T. 
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ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʮʝʥʪʨʘʣʴʥʠʤ ʥʦʩʽʻʤ ʟʥʘʥʴ ʚʚʘʞʘʻʪʴʩʷ ʥʘʚ-

ʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. ʊʦʤʫ ʚʠʜʽʣʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʩʝʤʘʥʪʠʯʥʠʭ ʦʜʠʥʠʮʴ 

ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʝ ʽʟ ʧʨʦʮʝʩʦʤ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʚʝʩʴ ʤʘ-

ʪʝʨʽʘʣ ʚ ʨʝʰʪʽ ʨʝʰʪ ʧʨʠʡʥʷʪʦ ʜʽʣʠʪʠ ʥʘ ʜʨʽʙʥʽ ʬʨʘʛʤʝʥʪʠ, ʷʢʽ ʪʘʢʦʞ 

ʥʘʟʠʚʘʶʪʴ ʢʘʜʨʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʚʠʜʘʯʽ ʥʘʚʯʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʪʫʜʝʥʪ ʦʪʨʠʤʫʻ ʥʝʚʝʣʠʯʢʠʡ ʬʨʘʛʤʝʥʪ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʦ-

ʤʫ ʟʦʩʝʨʝʜʞʝʥʥʶ ʽ ʩʧʨʠʡʥʷʪʪʶ ʧʦʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʦʥʷʪʪʷ ʢʘʜʨʫ 

ʘʙʦ ʩʪʦʨʽʥʢʠ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʚ ʇʊʄ. ɿ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʟʘʙʝʟʧʝʯʫ-

ʻʪʴʩʷ ʟʚô̫ ʟʦʢ ʩʝʤʘʥʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʇʊʄ ʟ ʥʘʚʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ʇʊʄ ʜʦʧʫʩʢʘʻ ʨʽʟʥʽ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʇʊʄ ʽʟ ʚʞʝ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦ-

ʛʦ ʥʘʚʯʘʥʥʷ. ʅʘʪʦʤʽʩʪʴ ʇʊʄ ʨʘʟʦʤ ʽʟ ʽʥʰʠʤʠ ʤʦʜʝʣʷʤʠ ʻ ʦʜʥʽʻʶ ʟ 

ʩʢʣʘʜʦʚʠʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ɯʅʇ [84, 97, 

98], ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʤʦʜʝʣʽ ʢʦʥʪʝʥʪʫ Tree-Net [100], ʦʧʠʩʘʥʦʾ ʨʘʥʽʰʝ. ʆʪʞʝ 

ʤʥʦʞʠʥʘ ʬʨʘʛʤʝʥʪʽʚ ʘʙʦ ʩʪʦʨʽʥʦʢ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʧʦʜʘʻʪʴʩʷ 

ʤʥʦʞʠʥʦʶ:  

 

V={v1,é,vn3} . 

 

ʉʝʤʘʥʪʠʯʥʽ ʝʣʝʤʝʥʪʠ ʇʊʄ ʚʠʜʽʣʷʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʪʝʢʩʪʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ. ʉʘʤ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ 

ʙʘʟʠ ʬʘʢʪʠʯʥʦ ʻ ʦʩʤʠʩʣʝʥʠʤ ʯʠʪʘʥʥʷʤ ʥʘʚʯʘʣʴʥʦʛʦ ʪʝʢʩʪʫ ʨʘʟʦʤ ʽʟ 

ʥʝʩʢʣʘʜʥʠʤʠ ʤʘʥʽʧʫʣʷʮʽʷʤʠ ʱʦʜʦ ʥʴʦʛʦ. ʊʘʢ, ʜʦʩʣʽʜʞʫʶʯʠ ʥʘʚʯʘʣʴ-

ʥʠʡ ʤʘʪʝʨʽʘʣ, ʝʢʩʧʝʨʪ ʚʠʜʽʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʪʝʢʩʪʫ ʽ ʜʦʜʘʻ ʚ ɹɿ 

ʚʘʞʣʠʚʽ ʥʘʚʯʘʣʴʥʽ ʧʦʥʷʪʪʷ ʪʘ ʾʭ ʪʝʟʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʞʝʥ ʬʨʘʛʤʝʥʪ vi 

ʤʦʞʝ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ ʜʦʚʽʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʟ tj, ʱʦ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘ-

ʞʝʥʥʷʤ: 

 

TV: VŸ2T. 

 

ʂʦʞʥʘ tj, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʪʦʩʫʻʪʴʩʷ ʦʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʬʨʘʛʤʝʥ-

ʪʫ vi: 

 

VT: TŸV. 
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ʊʘʢ ʷʢ ʪʝʟʠ ʩʪʦʩʫʶʪʴʩʷ ʣʠʰʝ ʦʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ, ʟ 

ʷʢʦʛʦ ʚʦʥʠ ʙʫʣʠ ʜʦʙʫʪʽ, ʪʦʜʽ ʷʢ ʧʦʥʷʪʪʷ ʤʦʞʫʪʴ ʩʪʦʩʫʚʘʪʠʩʴ ʙʘʛʘʪʴʦʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʟʚô̫ ʟʦʢ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʽ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ ʪʝʟʠ: ʧʦʥʷʪʪʷ ð ʪʝʟʘ ð ʥʘʚ-

ʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. ʇʦʥʷʪʪʷ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʜʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʣʷʥʢʠ, 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ: 

 

CV(v)={ c: TV(v) Æ TC(c) ̧  0} . 

 

ɺʽʜʧʦʚʽʜʥʦ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʦʛʦ ʩʪʦʩʫʻʪʴʩʷ ʜʘʥʝ ʧʦʥʷʪʪʷ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ: 

 

VC(c)={ v: TV(v) Æ TC(c) ̧  0} . 

 

ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʜʽʣʷʥʢʠ ʇʊʄ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʥʘʚ-

ʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.9. 

 

 

 

ʈʠʩ. 2.9. ɼʽʣʷʥʢʘ ʇʊʄ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ  
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ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʝʟ ʽ ʧʦʥʷʪʴ 

ʇʦʥʷʪʪʷ ʽ ʪʝʟʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʧʝʚʥʠʭ ʢʣʘʩʽʚ. ʎʷ ʢʣʘ-

ʩʠʬʽʢʘʮʽʷ ʩʣʫʞʠʪʴ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚ ɹɿ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʤʠʩʣʦʚʠʡ ʘʙʦ 

ʣʝʢʩʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʦʥʷʪʪʷ ʯʠ ʪʝʟʠ. ʂʣʘʩʠ ʧʦʥʷʪʴ ʽ 

ʪʝʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʣʛʦʨʠʪʤʘʭ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʅʘʙʽʨ 

ʢʣʘʩʽʚ ʪʝʟ ʦʧʠʩʫʻʪʴʩʷ ʤʥʦʞʠʥʦʶ: 

 

TClasses = {tDefinition, tDestination, tEssence, tSyntax, tGeneral, tList, 

tListItem, tImage, tSynonym, tAbbrev, tAbbrevDecode, tCode, tAttaching, 

tReverseEssence, tReverseGeneral} 

  

ʇʊʄ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʤʥʦʞʠʥʠ ʊClasses ʢʦ-

ʨʠʩʪʫʚʘʮʴʢʠʤʠ ʢʣʘʩʘʤʠ ʪʝʟ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʶʚʘʪʠ ʤʦʜʝʣʴ ʽ ʥʘ-

ʣʘʰʪʦʚʫʚʘʪʠ ʾʾ ʜʣʷ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. ɼʘʤʦ ʦʧʠʩ ʙʘʟʦʚʠʭ 

ʢʣʘʩʽʚ TClasses ʚ ʪʘʙʣ.2.1. 

 

 

ʊʘʙʣʠʮʷ 2.1 

ɹʘʟʦʚʽ ʢʣʘʩʠ ʪʝʟ ʇʊʄ 

ʂʣʘʩ ʪʝʟʠ ʆʧʠʩ 

tDefinition ʇʦʟʥʘʯʘʻ ʪʝʟʫ-ʚʠʟʥʘʯʝʥʥʷ. 

tDestination 
ʇʦʟʥʘʯʘʻ ʪʝʟʫ-ʧʨʠʟʥʘʯʝʥʥʷ. ʊʝʟʘ-ʧʨʠʟʥʘʯʝʥʥʷ ʤʽʩʪʠʪʴ ʽʥʬʦʨ-

ʤʘʮʽʶ ʧʨʦ ʧʨʠʟʥʘʯʝʥʥʷ ʘʙʦ ʨʦʣʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʦʥʷʪʪʷ. 

tEssence 
ʆʧʠʩʫʻ ʪʘʢ ʟʚʘʥʫ ʪʝʟʫ-ʩʫʪʥʽʩʪʴ, ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʝ-

ʷʢʦʾ ʧʨʠʥʮʠʧʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʥʷʪʪʷ. 

tSyntax 

ʇʦʟʥʘʯʘʻ ʪʝʟʫ-ʩʠʥʪʘʢʩʠʩ, ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʊʝʟʘ-ʩʠʥʪʘʢʩʠʩ ʤʽʩʪʠʪʴ ʩʠʥʪʘʢʩʠʩ ʜʝʷʢʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʢʦʤʘʥʜʠ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

tGeneral 

ʇʦʟʥʘʯʘʻ ʟʘʛʘʣʴʥʫ ʪʝʟʫ, ʱʦ ʧʦʜʘʻ ʚʽʜʦʤʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʫ ʧʨʦ ʜʝʷʢʝ ʧʦʥʷʪʪʷ. ʎʝʡ ʢʣʘʩ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʚʠʧʘʜ-

ʢʫ, ʢʦʣʠ ʪʝʟʫ ʥʝ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʽʥʰʠʭ ʢʣʘʩʽʚ. 

tList 

ʇʦʟʥʘʯʘʻ ʪʝʟʫ-ʩʧʠʩʦʢ, ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʽʟ ʪʝʢʩʪʫ 

ʜʝʷʢʦʛʦ ʩʧʠʩʢʫ ʦʙô̒ ʢʪʽʚ ʘʙʦ ʢʦʤʧʦʥʝʥʪ, ʷʢʽ ʧʦʜʘʶʪʴ ʚʤʽʩʪ 

ʘʙʦ ʩʢʣʘʜ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʥʷʪʪʷ. 

tListItem 

ʇʦʟʥʘʯʘʻ ʪʝʟʫ, ʱʦ ʨʘʟʦʤ ʽʟ ʽʥʰʠʤʠ ʪʝʟʘʤʠ ʮʴʦʛʦ ʞ ʢʣʘʩʫ ʻ 

ʝʣʝʤʝʥʪʘʤʠ ʩʧʠʩʢʫ, ʟʘʛʦʣʦʚʦʢ ʷʢʦʛʦ ʤʽʩʪʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦ-

ʤʫ ʧʦʥʷʪʪʽ. 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 2.1 

ʂʣʘʩ ʪʝʟʠ ʆʧʠʩ 

tImage 
ʇʦʟʥʘʯʘʻ ʪʝʟʫ, ʷʢʘ ʟʙʝʨʽʛʘʻ ʟʦʙʨʘʞʝʥʥʷ (ʰʣʷʭ ʜʦ ʬʘʡʣʫ), ʟʘ-

ʛʦʣʦʚʦʢ ʷʢʦʛʦ ʤʽʩʪʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʦʥʷʪʪʽ. 

tSynonym ʇʦʟʥʘʯʘʻ ʪʝʟʫ, ʷʢʘ ʟʙʝʨʽʛʘʻ ʩʠʥʦʥʽʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʥʷʪʪʷ. 

tAbbrev  ʇʦʟʥʘʯʘʻ ʪʝʟʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʘʙʨʝʚʽʘʪʫʨʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʥʷʪʪʷ. 

tAbbrevDecode 
ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʥʷʪʪʷ ʻ ʘʙʨʝʚʽʘʪʫʨʦʶ, ʪʘʢʘ ʪʝʟʘ ʧʦʟʥʘʯʘʻ 

ʨʦʟʰʠʬʨʦʚʢʫ ʮʽʻʾ ʘʙʨʝʚʽʘʪʫʨʠ. 

tCode ʇʦʟʥʘʯʘʻ ʪʝʟʫ, ʷʢʘ ʧʦʜʘʻ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ. 

tAttaching 
ʇʦʟʥʘʯʘʻ ʩʣʫʞʙʦʚʫ ʪʝʟʫ-ʧʨʠʢʨʽʧʣʝʥʥʷ, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 

ʧʨʦ ʚʽʜʧʦʚʽʜʥʝ ʧʦʥʷʪʪʷ ʡʜʝ ʤʦʚʘ ʫ ʬʨʘʛʤʝʥʪʽ ʪʝʢʩʪʫ. 

tReverseEssence 

ʊʘʢʘ ʪʝʟʘ ʧʦʟʥʘʯʘʻ, ʱʦ ʧʦʥʷʪʪʷ, ʜʦ ʷʢʦʛʦ ʚʦʥʘ ʩʪʦʩʫʻʪʴʩʷ ̒  ʬʦ-

ʥʦʚʠʤ ʚ ʢʦʥʪʝʢʩʪʽ ʜʘʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ, ʘ ʦʩʥʦʚʥʠʡ ʜʠʜʘʢʪʠʯ-

ʥʠʡ ʘʢʮʝʥʪ ʥʘʣʝʞʠʪʴ ʧʦʥʷʪʪʷʤ, ʷʢʽ ʚʢʣʘʜʝʥʽ ʚ ʪʝʟʫ. ʉʘʤʘ ʪʝʟʘ 

ʧʝʨʝʜʘʻ ʜʝʷʢʫ ʧʨʠʥʮʠʧʦʚʫ ʚʽʜʦʤʽʩʪʴ ʧʨʦ ʚʢʣʘʜʝʥʽ ʧʦʥʷʪʪʷ. 

tReverseGeneral 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʣʘʩʫ, ʪʝʟʘ ʮʴʦʛʦ ʢʣʘʩʫ ʩʪʦʩʫ-

ʪ̒ʴʩʷ ʬʦʥʦʚʦʛʦ ʧʦʥʷʪʪ.̫ ʉʘʤʘ ʪʝʟʘ ʧʝʨʝʜʘʻ ʜʝʷʢʫ ʟʘʛʘʣʴʥʫ ʚʽ-

ʜʦʤʽʩʪʴ ʧʨʦ ʚʢʣʘʜʝʥʽ ʧʦʥʷʪʪʷ. 

 

ɺʽʜʥʝʩʝʥʥʷ ʪʝʟʠ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʽʜʦʙʨʘ-

ʞʝʥʥʶ: 

 

TClass=TŸTClasses . 

 

ʇʦʥʷʪʪʷ ʪʘʢʦʞ ʷʢ ʽ ʪʝʟʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʚʽʜʥʝʩʝʥʥʷ ʾʭ 

ʜʦ ʧʝʚʥʦʾ ʩʤʠʩʣʦʚʦʾ ʛʨʫʧʠ. ʄʥʦʞʠʥʘ ʢʣʘʩʽʚ ʧʦʥʷʪʴ: 

 

CClasses = {cGeneral, cActor, cObject, cProcess, cTech, cList, cCode}. 

 

ɹʘʟʦʚʠʡ ʥʘʙʽʨ ʢʣʘʩʽʚ ʤʽʩʪʠʪʴ ʪʘʢʽ ʢʣʘʩʠ:  

ï cGeneral ð ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ;  

ï cActor ð ʧʦʟʥʘʯʘʻ ʜʽʡʦʚʫ ʦʩʦʙʫ: ʣʶʜʠʥʫ ʘʙʦ ʽʥʩʪʠʪʫʮʽʶ;  

ï cObject ð ʧʦʟʥʘʯʘʻ ʜʝʷʢʠʡ ʦʙô̒ ʢʪ;  

ï cProcess ð ʧʦʟʥʘʯʘʻ ʜʝʷʢʠʡ ʧʨʦʮʝʩ; 

ï cTech ð ʧʦʟʥʘʯʘʻ ʪʝʭʥʦʣʦʛʽʶ; 

ï cList ð ʧʦʟʥʘʯʘʻ ʧʦʥʷʪʪʷ, ʷʢʝ ʻ ʟʘʛʦʣʦʚʢʦʤ ʩʧʠʩʢʫ, ʱʦ 

ʧʦʝʣʝʤʝʥʪʥʦ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʟ;  
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ï cCode ð ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ, ʷʢʝ ʧʦʜʘʻ ʪʝʢʩʪʦʚʠʡ 

ʟʘʛʦʣʦʚʦʢ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ.  

ʇʊʄ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʢʣʘʩʽʚ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥ-

ʥʷ ʧʦʜʘʥʥʷ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. ʇʦʥʷʪʪʷ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʦʙʨʘʞʝʥʥʷ:  

 

CClass = CŸCClasses. 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʽʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʘ ʤʦʜʝʣʴ ʢʦʥʪʝʥʪʫ ʜʦʟʚʦʣʷʻ 

ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʟʥʘʥʥʷ ɯʅʇ ʟʘʚʜʷʢʠ ʽʻʨʘʨʭʽʯʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʶ ʝʣʝ-

ʤʝʥʪʽʚ, ʷʢʽ ʧʦʜʘʶʪʴ ʟʥʘʥʥʷ ʫ ʬʦʨʤʽ ʛʽʧʝʨʤʝʜʽʘ-ʚʤʽʩʪʫ ʽ ʬʦʨʤʫʶʪʴ ʪʘʢ 

ʟʚʘʥʽ ʙʣʦʢʠ ʟʥʘʥʴ, ʷʢʽ ʦʙô̒ ʜʥʫʶʯʠʩʴ ʬʦʨʤʫʶʪʴ ʧʦʜʘʥʥʷ ʜʝʷʢʦʾ ʦʙʣʘʩʪʽ 

ʟʥʘʥʴ ʫ ʩʠʩʪʝʤʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʇʊʄ ʥʘʜʘʻ ʧʦʛʣʷʜ ʥʘ ʢʦʥʪʝʥʪ ʟʩʝʨʝʜʠʥʠ, 

ʧʦʜʘʶʯʠ ʩʝʤʘʥʪʠʢʫ ʚʩʝʨʝʜʠʥʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ʟʘʚʜʷʢʠ ʬʦʨʤʘʣʽʟʘ-

ʮʽʾ ʪʝʢʩʪʦʚʦʛʦ ʚʤʽʩʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʥʷʪʴ ʽ ʪʝʟ. ʇʨʠ ʮʴʦʤʫ ʧʦʥʷʪʽʡʥʦ-

ʪʝʟʠʩʥʘ ʙʘʟʘ ʙʫʜʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʦʩʥʦʚʽ ʥʘʚʯʘʣʴʥʦʛʦ ʪʝʢʩʪʫ, ʘ 

ʥʝ ʽʟ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ ʟʥʘʥʴ, ʱʦ ʚʠʨʽʰʫʻ ʷʢ ʩʘʤʫ ʧʨʦʙʣʝʤʫ ʧʦʰʫʢʫ 

ʟʦʚʥʽʰʥʽʭ ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʴ, ʪʘʢ ʽ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʦʜʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʝʤʘʥʪʠʯʥʠʭ ʜʘʥʠʭ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʥʪʫ, ʘ ʮʝ ʚʠʷʚʣʷʻʪʴʩʷ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʤ ʚ ʫʤʦʚʘʭ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʙʫʜʦʚʠ ʷʢʽʩʥʠʭ ʽ ʚʘʣʽʜʥʠʭ [Error! 

Reference source not found.] ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 

ɸʩʧʝʢʪʠ ʷʢ ʟʘʩʽʙ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʥʘʯʫʱʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʥʷʪʴ  

ʊʠʧʦʚʦʶ ʜʣʷ ʚʠʨʘʞʝʥʥʷ ʜʫʤʢʠ ʪʘ ʧʦʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʷʩ-

ʥʝʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʻ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʥʷʪʪʷ ʜʝʢʦʤʧʦ-

ʥʫʻʪʴʩʷ, ʨʦʟʛʘʣʫʞʫʶʯʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʧʨʷʤʢʽʚ, ʱʦ ʧʦʜʘʶʪʴ ʦʧʠʩ 

ʧʝʚʥʠʭ ʛʨʘʥʝʡ ʧʦʥʷʪʪʷ [46]. ɺʢʘʟʘʥʘ ʜʝʢʦʤʧʦʟʠʮʽʷ ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ 

ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʦʤʫ ʙʘʟʦʚʦʤʫ ʟʚô̫ ʟʢʫ ʜʣʷ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʷʢ part-of ʯʠ ʽʥʰʠʤ ʢʣʘʩʠʯʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʥʷʪʪʷ 

Laravel middleware ʚ ʢʫʨʩʽ ʧʨʦ Web-ʬʨʝʡʤʚʦʨʢ Laravel ʤʦʞʥʘ ʚʠʜʽʣʠ-

ʪʠ ʪʘʢʽ ʧʽʜʧʫʥʢʪʠ: Definig middleware, Registering middleware, Middle-

ware parameters.    

ʋ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʟ ʛʘʣʫʟʽ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʨʦʟʢʨʠʚʘʶʪʴʩʷ 

ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʨʦʙʦʪʠ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʩʫʪʥʽʩʪʶ. ɺ ʦʥʪʦʣʦʛʽʯʥʦʤʫ ʤʦʜʝ-

ʣʶʚʘʥʥʽ ʢʣʘʩʠʯʥʦʛʦ ʪʠʧʫ, ʢʦʣʠ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʢʦʤʧôʁ ʪʝʨʦʤ [84], ʧʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʢʣʘʩʫ ʩʫʪʥʦʩʪʝʡ ʪʘ ʡʦʛʦ ʘʪʨʠʙʫʪʽʚ 

ʟ ʧʦʜʘʣʴʰʠʤ ʩʪʚʦʨʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ. ʅʘʪʦʤʽʩʪʴ, ʷʢ 
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ʟʘʟʥʘʯʘʣʦʩʷ [84, 104], ʪʘʢʠʡ ʰʣʷʭ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʠʭ 

ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, ʱʦ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʽʥʪʝʥʩʠʚʥʝ ʦʥʦʚʣʝʥʥʷ ʥʘʚʯʘʣʴ-

ʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʜʞʝ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʘʢʮʝʥʪʫʻ ʟʫ-

ʩʠʣʣʷ ʥʘ ʤʦʜʝʣʶʚʘʥʥʽ ʜʨʫʛʦʨʷʜʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʘʚʯʘʥʥʷ ʦʩʦʙʣʠʚʦʩ-

ʪʝʡ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʚʢʘʟʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚ ʤʝʞʘʭ 

ʇʊʄ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʚʝʩʪʠ ʩʧʝʮʽʘʣʴʥʠʡ ʪʠʧ ʧʦʥʷʪʴ, ʷʢʽ ʙʫʜʝʤʦ ʥʘʟʠʚʘ-

ʪʠ ʘʩʧʝʢʪ ʧʦʥʷʪʪʷ:  

 
})(:{ truecisAspectCcAspects =Í= , 

ʜʝ },{_ falsetrueaspectis = , 
aspectisCisAspect _: ­ . 

 

ɸʩʧʝʢʪʦʤ ʙʫʜʝ ʚʠʩʪʫʧʘʪʠ ʪʘʢʝ ʧʦʥʷʪʪʷ, ʷʢʝ ʥʝ ʤʘʻ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʪʘ ʩʣʫʞʠʪʴ ʜʣʷ ʦʧʠʩʫ ʜʝʷʢʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʛʦʣʦʚʥʦʛʦ ʧʦʥʷʪʪʷ: 

 
CAspectsAspectOf ­: , 

 

ɺ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʘʩʧʝʢʪʘʤʠ ʙʫʜʫʪʴ ʧʦʥʷʪʪʷ, ʱʦ ʜʝʢʦʤʧʦʥʫ-

ʶʪʴ ʛʦʣʦʚʥʝ ʧʦʥʷʪʪʷ «Laravel middleware». ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʩʧʝʢʪʠ ʤʦ-

ʞʫʪʴ ʤʘʪʠ ʪʝʟʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʠʨʦʜʦʤʦʚʥʠʡ ʦʧʠʩ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʘ-

ʥʝʡ ʧʦʥʷʪʪʷ. 

ɺʽʜʥʦʰʝʥʥʷ «ʯʘʩʪʠʥʘ-ʮʽʣʝ», «ʧʽʜʪʠʧ ʪʠʧʫ» ʪʘ «ʝʢʟʝʤʧʣʷʨ ʪʠʧʫ»  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʢʣʘʩʠʯʥʠʭ ʚʽʜʥʦʰʝʥʴ ʷʢ «ʯʘʩʪʠʥʘ-ʮʽʣʝ» ʪʘ 

«ʧʽʜʪʠʧ ʪʠʧʫ», «ʝʢʟʝʤʧʣʷʨ ʪʠʧʫ» ʚʚʦʜʷʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʚʽʜʥʦʰʝʥʥʷ:  

     
CCPartOf ­: ,  

CCIsA ­: ,  
CCInstanceOf ­: . 

  

ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʚʽʜʥʦʰʝʥʴ ʚ ʇʊʄ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʙʘʟʽ ʩʧʝʮʽ-

ʘʣʴʥʠʭ ʪʝʟ-ʚʽʜʥʦʰʝʥʴ, ʷʢʽ ʻ ʧʽʜʤʥʦʞʠʥʦʶ ʫʩʽʭ ʪʝʟ ʚ ʩʠʩʪʝʤʽ: 

 
TTrelË . 

 

ʊʝʟʠ-ʚʽʜʥʦʰʝʥʥʷ ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ ʧʦʥʷʪʪʷ, ʟ ʷʢʠʤ ʫ ʧʦʥʷʪʪʷ-

ʚʣʘʩʥʠʢʘ ʪʝʟʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ: 
CTrelRelCT ­: . 
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ʇʨʠ ʮʴʦʤʫ ʪʠʧ ʚʽʜʥʦʰʝʥʥʷ ʚʢʘʟʫʻʪʴʩʷ ʯʝʨʝʟ ʢʣʘʩ ʪʝʟʠ: 

 
TClassessTRelClasseË , 

. 

 

ʆʪʞʝ ʦʧʝʨʘʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʧʦʥʷʪʪʷ, ʟ ʷʢʠ-

ʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʘʶʪʴ ʚʠʛʣʷʜ: 
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ʅʘʷʚʥʽʩʪʴ ʢʣʘʩʠʯʥʠʭ ʜʣʷ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ ʚʽʜʥʦʰʝʥʴ ʚ ʇʊʄ 

ʟʙʣʠʞʫʻ ʾʾ ʟ ʧʝʨʰʠʤʠ, ʥʘʪʦʤʽʩʪʴ, ʷʢ ʚʢʘʟʫʚʘʣʦʩʷ ʨʘʥʽʰʝ, ʚʠʢʦʨʠʩʪʘʥ-

ʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ ʟ ʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʾ 

ʫʯʥʝʚʽ ʤʘʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ [84]. ʊʦʤʫ ʚ ʤʝʞʘʭ ʬʦʨʤʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ ʥʘ ʙʘʟʽ ʇʊʄ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʦʯʥʦʾ ʜʠʜʘʢʪʠʯʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʨʝ-

ʢʦʤʝʥʜʘʮʽʡ ʪʫʪ, ʟʘʟʥʘʯʠʤʦ ʥʘʩʪʫʧʥʽ: 1) ʥʘʤʘʛʘʪʠʩʴ ʚʢʘʟʫʚʘʪʠ ʚʽʜʥʦ-

ʰʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʧʦʥʷʪʴ ʜʦ ʜʝʷʢʦʛʦ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʯʠ ʛʦʣʦʚʥʦʛʦ ʦʜʥʠʤ 

ʟ ʪʨʴʦʭ ʚʽʜʥʦʰʝʥʴ: part-of, is-a, instance-of; 2) ʥʝ ʥʘʤʘʛʘʪʠʩʴ ʟʜʽʡʩʥʶ-

ʚʘʪʠ ʟʘʥʘʜʪʦ ʜʝʪʘʣʴʥʫ ʬʦʨʤʘʣʽʟʘʮʽʶ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʟʘʣʠʰʘʶʯʠ ʜʘʥʫ ʬʫʥʢʮʽʶ ʧʨʠʨʦʜʦʤʦʚʥʠʤ ʬʨʘʛʤʝʥ-

ʪʘʤ ʢʦʥʪʝʥʪʫ, ʟʙʝʨʝʞʝʥʠʤ ʫ ʪʝʟʘʭ. ʉʫʪʴ ʜʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦʣʷʛʘʻ 

ʚ ʩʣʽʜʫʚʘʥʥʽ ʧʨʠʥʮʠʧʫ ʥʘʡʤʝʥʰ ʥʝʦʙʭʽʜʥʦʾ ʪʘ ʥʘʡʙʽʣʴʰ ʜʠʜʘʢʪʠʯʥʦ 
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ʜʦʮʽʣʴʥʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʤʽʨʥʫ ʪʨʫʜʦʻʤʥʽʩʪʴ, ʧʨʠʨʦ-

ʜʦʤʦʚʥʫ ʚʠʨʘʟʥʽʩʪʴ ʪʘ ʥʘʦʯʥʽʩʪʴ ʛʨʘʬʦʚʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ ʚ ʥʘʚʯʘʣʴʥʽʡ 

ʩʠʩʪʝʤʽ [46].  

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʧʦʙʫʜʦʚʘ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʥʘ 

ʦʩʥʦʚʽ ʩʪʝʥʬʦʨʜʩʴʢʦʾ ʤʦʜʝʣʽ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ 

ɿʘʜʘʯʘ ʧʦʙʫʜʦʚʠ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʢʦʥʪʝʥ-

ʪʫ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʫ ʤʦʜʝʣʴ ʥʘʟʠʚʘʶʪʴ ʦʥʪʦʣʦʛʽʻʶ. ʋ ʤʦ-

ʜʝʣʽ ʇʨʆ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʠʜʘʢʪʠʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʦʥʷʪʪʷʤʠ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʝʚʥʝ ʧʦʥʷʪʪʷ ʜʠʜʘʢʪʠʯʥʦ ʧʝʨʝʜʫʻ ʽʥʰʦʤʫ, ̒  ʦʜʥʠʤ 

ʟ ʢʣʶʯʦʚʠʭ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ [108ï113]. ʅʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʚʽʜʥʦ-

ʰʝʥʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʜʠʚʽʜʫ-

ʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ ʘʜʘʧʪʠʚʥʘ ʥʘʚʽʛʘʮʽʷ, ʘʜʘʧʪʘʮʽʷ ʢʦʥʪʝʥʪʫ [62] 

ʪʦʱʦ. ʅʘʪʦʤʽʩʪʴ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʚʽʜʥʦʰʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯ-

ʥʦʾ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʘ [108] ʚ ʩʠʩʪʝʤʘʭ ʟ ʚʽʜʢʨʠʪʠʤ ʪʠʧʦʤ ʢʦʥʪʝʥʪʫ [22, 

114] ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʯʝʨʝʟ ʟʥʘʯʥʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʽʜ 

ʩʠʩʪʝʤʘʤʠ ʟ ʚʽʜʢʨʠʪʠʤ ʪʠʧʦʤ ʢʦʥʪʝʥʪʫ ʧʨʠʡʥʷʪʦ ʨʦʟʫʤʽʪʠ ʪʘʢʽ ʩʠʩʪʝ-

ʤʠ, ʢʦʥʪʝʥʪ ʷʢʠʭ ʥʝʚʽʜʦʤʠʡ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽ-

ʟʘʮʽʾ ʩʠʩʪʝʤʠ, ʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʽʥ ʙʫʜʝ ʜʦʜʘʚʘʪʠʩʴ ʽ ʨʦʟʰʠʨʶʚʘ-

ʪʠʩʴ ʥʘ ʝʪʘʧʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ [114]. ʉʶʜʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʷʢ ʨʦʟ-

ʧʦʜʽʣʝʥʽ WWW-ʨʝʩʫʨʩʠ, ʪʘʢ ʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ ʟ ʨʦʟʚʠʥʝʥʠʤʠ ʤʦʞ-

ʣʠʚʦʩʪʷʤʠ ʱʦʜʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ ̔  ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʠʭ ʩʭʦʚʠʱ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [22]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʢʦʥ-

ʪʝʥʪʦʤ ʨʦʟʛʣʷʥʫʪʦ ʚ ʨʦʙʦʪʘʭ [115, 116], ʧʨʦʪʝ ʪʫʪ ʥʝ ʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ 

ʧʨʠʜʽʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʷʤ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ 

ʧʨʦʙʣʝʤʽ ʜʠʜʘʢʪʠʯʥʦʛʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ. ʂʨʽʤ ʪʦʛʦ 

ʚ ʟʛʘʜʘʥʠʭ ʨʦʙʦʪʘʭ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʽʜʭʽʜ ʨʫʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦ-

ʛʽʾ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ, ʷʢ ʙʫʣʦ ʚʢʘʟʘʥʦ ʨʘʥʽʰʝ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʝʣʠʢʠʭ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʜʦ ʧʨʦʙʣʝʤʠ «ʚʩʝʦʩʚʽʯʝʥʦʩʪʽ» [71], ʭʘʨʘʢ-

ʪʝʨʥʦʾ ʜʣʷ ʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ ʐɯ ʽ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ ʟʦʢʨʝʤʘ.  

ʋ ʧʨʘʮʽ [110] ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʥʷʪʴ-ʧʝʨʝʜʫʤʦʚ ʪʘ ʮʽʣʴʦʚʠʭ ʧʦʥʷʪʴ ʚ ʧʨʠʢʣʘʜʘʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʜʽʚ 

ʧʦ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ. ɺʠʟʥʘʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʦʾ ʯʝʨʛʦʚʦʩʪʽ ʪʫʪ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʯʝʨʛʦʚʦʩʪʽ ʣʝʢʮʽʡ ʽ ʾʭ ʟʚô̫ ʟʢʫ ʟ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʠʢʣʘ-

ʜʘʤʠ. ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʘʚʪʦʨʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʠʥʮʠʧ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʽʥʰʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʪʝʭʥʦʣʦʛʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ, ̔  ʭʦʯʘ ʮʷ ʽʜʝʷ ʚʙʘʯʘʻʪʴʩʷ ʧʝʨʩʧʝʢ-

ʪʠʚʥʦʶ, ʢʦʥʢʨʝʪʥʽ ʧʨʠʢʣʘʜʠ ʧʦʢʠ ʱʦ ʥʝ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ.  

ɸʚʪʦʨʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʽʜʭʽʜ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦ-

ʰʝʥʴ ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʰʣʷʭʦʤ ʩʝʤʘʥʪʠʢʦ-

ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʝʣʝʤʝʥʪʽʚ ʇʊʄ [117, 118]. ʇʝʨʝʚʘʛʦʶ ʧʽʜʭʦʜʫ 

ʻ ʡʦʛʦ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʱʦ ʙʫʣʦ ʧʝʨʝʚʽ-

ʨʝʥʦ ʥʘ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʫ ʛʘʣʫʟʷʭ ʪʝʭʥʽʯʥʠʭ, ʤʘʪʝʤʘʪʠʯʥʠʭ, 

ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ [119]. ɯʥʰʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʥʝʟʘʣʝʞ-

ʥʽʩʪʴ ʚʽʜ ʯʝʨʛʦʚʦʩʪʽ ʣʝʢʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ 

ʜʠʜʘʢʪʠʯʥʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ ʩʣʦʚʥʠʢʽʚ ʪʘ ʜʦʚʽʜʥʠʢʽʚ, ʚʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ 

ʷʢʠʭ ʚʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʥʝ ʜʠʜʘʢʪʠʯʥʦ, ʘ ʧʦ ʘʣʬʘʚʽʪʫ. ʎʝ ʪʘʢʦʞ ʚʽʨʥʦ ̔  

ʜʣʷ ʟʙʽʨʦʢ ʩʪʘʪʝʡ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʥʘʚʯʘʥʥʷ ʫ ʥʦʚʠʭ ʦʙʣʘʩʪʷʭ, ʷʢʽʩʥʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ ʧʦ ʷʢʠʤ ʜʦʩʽ ʧʝʨʝ-

ʙʫʚʘʶʪʴ ʥʘ ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ ʇʊʄ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʨʦʙʦʪʫ 

ʟ ʢʦʥʪʝʥʪʦʤ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ, ʘ ʪʦʤʫ ʨʘʟʦʤ ʟ ʤʦʜʝʣʣʶ ʢʦʥʪʝʥʪʫ Tree-

Net [100, 101] ʧʨʝʜʩʪʘʚʣʷʻ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʩʝʤʘʥʪʠʯʥʦʾ ʬʦʨʤʘ-

ʣʽʟʘʮʽʾ ʢʦʥʪʝʥʪʫ, ʷʢʠʡ ʜʦʜʘʻʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ ʥʘ ʝʪʘʧʽ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ʉʪʨʫʢʪʫʨʘ ʇʊʄ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʠʪʠ ʚʽʜʥʦʰʝʥʥʷ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʰʣʷʭʦʤ ʩʝʤʘʥʪʠʢʦ-ʩʠʥʪʘʢ-

ʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʝʤʘʥʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʊ-ʝʣʝʤʝʥʪʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʯʥʦʛʦ ʪʝʢʩʪʫ, ʚʠʢʦʥʘʥʦʾ ʝʢʩʧʝʨʪʦʤ. ʊʘʢʠʤ ʯʠ-

ʥʦʤ ʧʦʥʷʪʪʷ ʽ ʪʝʟʠ  ̒ʜʠʜʘʢʪʠʯʥʠʤ ʚʠʨʘʞʝʥʥʷʤ ʟʥʘʥʴ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙ-

ʣʘʩʪʽ ʫ ʬʦʨʤʽ ʬʨʘʛʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʪʝʢʩʪʫ. ʉʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ 

ʮʴʦʛʦ ʪʝʢʩʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʝʤʘʥʪʠʢʠ, ʟʘʢʣʘʜʝʥʦʾ ʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʇʊ-

ʝʣʝʤʝʥʪʽʚ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʠʪʠ ʜʠʜʘʢʪʠʯʥʽ ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʦʥʷʪʪʷʤʠ, ʟʤʝʥʰʠʚʰʠ ʪʨʫʜʦʚʽ ʚʠʪʨʘʪʠ ʝʢʩʧʝʨʪʘ-

ʧʝʜʘʛʦʛʘ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ɹɿ. ɯʜʝʷ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʧʦʥʷʪʴ, ʷʢʽ ʩʠʥ-

ʪʘʢʩʠʯʥʦ ʚʭʦʜʷʪʴ ʫ ʽʥʰʽ ʧʦʥʷʪʪʷ, ʘʙʦ ʫ ʾʭʥʽ ʪʝʟʠ. ʅʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʜʘ-

ʥʠʭ ʤʦʞʥʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʠʜʘʢʪʠʯʥʝ ʩʣʽʜʫʚʘʥʥʷ ʦʜʥʦʛʦ ʧʦʥʷʪ-

ʪʷ ʟʘ ̔ʥʰʠʤ. ʋ ʪʘʙʣ. 2.2 ʥʘʚʝʜʝʤʦ ʜʝʷʢʽ ʧʨʠʢʣʘʜʠ ʇʊ-ʝʣʝʤʝʥʪʽʚ, ʷʢʽ 

ʽʣʶʩʪʨʫʶʪʴ ʧʦʜʽʙʥʫ ʩʠʪʫʘʮʽʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʫ ʪʝʟʽ ʧʦʥʷʪʪʷ ç1è ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʧʦʥʷʪʪʷ ç2è, ʪʦ ʟ ʜʝʷʢʦʶ ʤʽʨʦʶ ʚʧʝʚʥʝʥʦʩʪʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʧʦʥʷʪʪʷ ç1è, ʧʦʪʨʽʙʥʦ ʩʧʦʯʘʪʢʫ ʟʘʩʚʦʾʪʠ 

ʧʦʥʷʪʪʷ ç2è. ʑʝ ʟ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʧʝʚʥʝʥʦʩʪʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʧʦʥʷʪʪʷ ç2è ʜʠʜʘʢʪʠʯʥʦ ʧʝʨʝʜʫʻ ʧʦʥʷʪʪʶ ç1è, ʷʢʱʦ ʧʦʥʷʪʪʷ ç1è 

ʤʽʩʪʠʪʴ ʧʦʥʷʪʪʷ ç2è ʫ ʩʚʦʾʡ ʥʘʟʚʽ.  
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ʊʘʙʣʠʮʷ 2.2  

ʌʨʘʛʤʝʥʪ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʙʘʟʠ 

ʇʨʝʜʤʝʪʥʘ 

ʦʙʣʘʩʪʴ 
ʇʦʥʷʪʪʷ ʊʝʟʘ 

A
D
O
 
ʚ
 
D
e
l
p
h
i

 

ADO 

ɯʥʪʝʨʬʝʡʩ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʜʣʷ ʨʦʙʦʪʠ ʩ OLE DB, ʦʨʽ-

ʻʥʪʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤʘʭ 

ɹʽʣʴʰ ʰʠʨʦʢʦ ʽʥʪʝʨʧʨʝʪʫʻ ʧʦʥʷʪʪʷ ʜʘʥʽ, ʧʦʨʽʚʥʷʥʦ ʟ 

BDE 

ʇʦʩʪʘʯʘʻʪʴʩʷ ʫ ʩʢʣʘʜʽ MDAC 

OLE DB 

ʇʨʝʜʩʪʘʚʣʷʻ ʽʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʥʦʛʦ ʨʽʚʥʷ ʽ ʧʨʠʟʥʘʯʝ-

ʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʠʩʪʝʤʥʠʤʠ 

ʧʨʦʛʨʘʤʽʩʪʘʤʠ.  

Microsoft  
ʋ ʩʝʨʝʜʠʥʽ ʜʝʚô̫ ʥʦʩʪʠʭ ʧʨʠʩʪʫʧʠʣʘ ʜʦ ʟʘʤʽʥʠ ʪʝʭʥʦ-

ʣʦʛʽʾ ODBC ʪʝʭʥʦʣʦʛʽʻʶ OLE DB 

MDAC  

ʂʦʤʧʦʥʝʥʪʠ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ Microsoft 

ʇʨʝʜʩʪʘʚʣʷʻ ʪʝʭʥʦʣʦʛʽʾ Microsoft ʜʦʩʪʫʧʫ ʜʦ ʙʘʟ ʜʘ-

ʥʠʭ ʠ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ADO, OLE DB, ODBC ʽ RDS 

ɹʘʟʦʚʠʡ ʦʙô̒ ʢʪ 

ADO Field  

ɿʙʝʨʽʛʘʻ ʫʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʜʥʝ ʧʦʣʝ 

ʥʘʙʦʨʫ ʜʘʥʠʭ 

ɽ
-ʫ
ʨ
ʷ
ʜ
ʫ
ʚ
ʘ
ʥ
ʥ
ʷ

 

ɺʽʜʢʨʠʪʠʡ ʢʣʶʯ 

ʇʘʨʘʤʝʪʨ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʚʽʨʢʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ, ʜʦʩʪʫʧʥʠʡ ʩʫʙô̒ ʢ-

ʪʘʤ ʚʽʜʥʦʩʠʥ ʫ ʩʬʝʨʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ 

ɽʣʝʢʪʨʦʥʥʠʡ 

ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ 

ɺʠʜ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ, ʦʪʨʠʤʘʥʦʛʦ ʟʘ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʙʦʨʫ ʝʣʝʢ-

ʪʨʦʥʥʠʭ ʜʘʥʠʭ, ʷʢʠʡ ʜʦʜʘʻʪʴʩʷ ʜʦ ʮʴʦʛʦ ʥʘʙʦʨʫ ʘʙʦ 

ʣʦʛʽʯʥʦ ʟ ʥʠʤ ʧʦʻʜʥʫʻʪʴʩʷ ʽ ʜʘʻ ʟʤʦʛʫ ʧʽʜʪʚʝʨʜʠʪʠ 

ʡʦʛʦ ʮʽʣʽʩʥʽʩʪʴ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʽʜʧʠʩʫʚʘʯʘ. 

ʇʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʬʽʟʠʯʥʠʭ 

ʪʘ ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

ʇʽʜʧʠʩʫʚʘʯ 

ʄʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʠʡ ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ 

ʣʠʰʝ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʦʨʛʘʥʦʤ ʚʣʘʜʠ ʚʽʜ ʘʢʨʝʜʠʪʦʚʘ-

ʥʦʛʦ ʮʝʥʪʨʫ ʩʝʨʪʠʬʽʢʘʮʽʾ ʢʣʶʯʽʚ ʧʦʩʠʣʝʥʦʛʦ ʩʝʨʪʠʬʽ-

ʢʘʪʘ ʡʦʛʦ ʚʽʜʢʨʠʪʦʛʦ ʢʣʶʯʘ. 

ʅʘ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʤʦʞʝ ʤʘʪʠ ʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʦʜʠʥ ʦʩʦʙʠʩʪʠʡ ʢʣʶʯ, ʷʢʦʤʫ ʚʽʜ-

ʧʦʚʽʜʘʻ ʚʽʜʢʨʠʪʠʡ ʢʣʶʯ ʟ ʯʠʥʥʠʤ ʧʦʩʠʣʝʥʠʤ ʩʝʨʪʠ-

ʬʽʢʘʪʦʤ, ʦʪʨʠʤʘʥʠʤ ʦʨʛʘʥʦʤ ʚʣʘʜʠ. 

 

ʅʘʪʦʤʽʩʪʴ ʤʦʞʣʠʚʽ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʪʝʟʘ ʧʦʥʷʪʪʷ «1», ʫ ʷʢʽʡ ʟʥʘʡ-

ʜʝʥʦ ʧʦʥʷʪʪʷ «2», ʤʘʻ ʪʘʢʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʟ ʜʠʜʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 
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ʙʫʜʝ ʣʠʰʝ ʧʽʜʢʨʝʩʣʶʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ̔ ʟ ʧʦʥʷʪʪʷ «1» ʚʠʪʽʢʘʻ ʧʦʥʷʪʪʷ 

«2», ʘ ʥʝ ʥʘʚʧʘʢʠ. ʊʘʢʽ ʚʠʧʘʜʢʠ ʭʘʨʘʢʪʝʨʥʽ ʪʦʜʽ, ʢʦʣʠ ʚ ʜʝʷʢʦʤʫ ʥʘʚ-

ʯʘʣʴʥʦʤʫ ʬʨʘʛʤʝʥʪʽ ʪʝʢʩʪʫ ʢʣʶʯʦʚʠʤ ʧʨʝʜʤʝʪʦʤ ʦʙʛʦʚʦʨʝʥʥʷ ʚʠʩʪʫ-

ʧʘʻ ʩʘʤʝ ʧʦʥʷʪʪʷ «2», ʘ ʧʦʥʷʪʪʷ «1» ʟô̫ ʚʣʷʻʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʷʢ ʜʨʫʛʦ-

ʨʷʜʥʝ. ʊʫʪ ʘʚʪʦʨʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʪʝʢʩʪʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʧʦʥʷʪʪʷ 

«1» ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʽʜʦʤʝ ʫʯʥʝʚʽ, ʽ ʪʦʤʫ ʚʦʥʦ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚ ʜʘʥʦʤʫ 

ʪʝʢʩʪʽ ʷʢ ʬʦʥʦʚʝ. 

ɺʨʘʭʦʚʫʶʯʠ ʩʢʘʟʘʥʝ ʚʠʱʝ, ʘ ʪʘʢʦʞ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʦ ʦʜʥʦʛʦ ʧʦ-

ʥʷʪʪʷ ʩʪʦʩʫʻʪʴʩʷ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʙʽʣʴʰʝ ʦʜʥʽʻʾ ʪʝʟʠ, ʽ ʮʽʣʢʦʤ 

ʤʦʞʣʠʚʘ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʧʦʥʷʪʪʷ ʧʨʦʥʠʢʘʶʪʴ ʚ ʪʝʟʠ ʦʜʥʝ ʦʜʥʦʛʦ, ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʇʊʄ ʜʠ-

ʜʘʢʪʠʯʥʦʾ ʯʝʨʛʦʚʦʩʪʽ ʧʦʥʷʪʴ ʥʦʩʠʪʴ ʥʝʦʜʥʦʟʥʘʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʟʚô̫ ʟ-

ʢʫ ʟ ʮʠʤ ʜʣʷ ʨʦʟʚô̫ ʟʢʫ ʟʘʜʘʯʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʩʪʝʥʬʦʨʜʩʴʢʫ 

ʤʦʜʝʣʴ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ [120, Error! Reference source not found.]. 

ʉʪʝʥʬʦʨʜʩʴʢʘ ʪʝʦʨʽʷ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʷʜʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚʚʦʜʠʪʴ ʧʨʦʩʪʽ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʤʽʨʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʪʘ ʧʨʦʧʦʥʫʻ ʧʨʘʚʠʣʘ ʦʙô̒ ʜʥʘʥʥʷ ʩʚʽʜʦʮʪʚ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ. 

ʈʝʘʣʽʟʫʻʪʴʩʷ ʮʝ ʦʩʥʦʚʽ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ (CF ð certainty factor), ʱʦ 

ʩʪʘʚʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʩʥʦʚʢʘʤ ʽ ʧʨʘʚʠʣʘʤ [Error! Reference 

source not found.]. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʘʜʘʧʪʦʚʘʥʦ ʩʪʝʥʬʦʨʜʩʴʢʫ ʤʦʜʝʣʴ ʩʧʝʮʽ-

ʘʣʴʥʦ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʧʘʨʘʪʫ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙ-

ʣʝʤʠ ʚʠʟʥʘʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʦʾ ʯʝʨʛʦʚʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʞ-

ʧʨʝʜʤʝʪʥʦʛʦ Web-ʢʦʥʪʝʥʪʫ: 

1. ʇʨʠʡʤʘʻʤʦ, ʱʦ ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ ʣʝʞʠʪʴ 

ʫ ʤʝʞʘʭ [0..1], ʪʦʙʪʦ CFÓ0;  

2. ɺʨʘʭʦʚʫʶʪʴʩʷ ʣʠʰʝ ʩʚʽʜʦʮʪʚʘ ʥʘ ʢʦʨʠʩʪʴ ʽʩʪʠʥʥʦʩʪʽ ʛʽʧʦʪʝʟʠ 
ʩʣʽʜʫʚʘʥʥʷ, ʽʥʰʽ ʩʚʽʜʦʮʪʚʘ ʚʨʘʭʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʪʠʣʝʞʥʦʾ ʛʽʧʦʪʝʟʠ, 

ʧʽʩʣʷ ʯʦʛʦ ʫ ʷʢʦʩʪʽ ʽʩʪʠʥʥʦʾ ʧʨʠʡʤʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʟ ʙʽʣʴʰʠʤ CF, ʥʘ-

ʧʨʠʢʣʘʜ ʜʣʷ ʧʦʥʷʪʴ ɸ ʪʘ ɺ ̔ ʩʥʫʶʪʴ ʩʚʽʜʯʝʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʧʨʦʪʠʣʝʞʥʠʭ 

ʛʽʧʦʪʝʟ ʩʣʽʜʫʚʘʥʥʷ (ʨʠʩ. 2.10): 

 

 
ʈʠʩ. 2.10. ʉʚʽʜʯʝʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʧʨʦʪʠʣʝʞʥʠʭ ʛʽʧʦʪʝʟ ʩʣʽʜʫʚʘʥʥʷ 
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ʪʦʜʽ ʨʝʟʫʣʴʪʫʶʯʠʡ ʬʘʢʪʦʨ ʚʧʝʚʥʝʥʦʩʪʽ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʦʾ ʛʽʧʦʪʝʟʠ 

ʩʣʽʜʫʚʘʥʥʷ ʧʝʨʝʨʘʭʦʚʫʻʪʴʩʷ, ʘ ʬʘʢʪʦʨ ʚʧʝʚʝʥʝʥʦʩʪʽ ʤʝʥʰ ʜʦʩʪʦʚʽʨʥʦʾ 

ʛʽʧʦʪʝʟʠ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ 0: 

 

. 

 

ɹʘʟʦʚʠʤʠ ʧʨʘʚʠʣʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ 

ʧʦʥʷʪʴ ʙʫʜʫʪʴ ʥʘʩʪʫʧʥʽ: 

ï ʇʨʘʚʠʣʦ ˉ1. ʗʢʱʦ ʧʦʥʷʪʪʷ «1» ʬʽʛʫʨʫʻ ʚ ʥʘʟʚʽ ʧʦʥʷʪʪʷ «2», ʪʦ 

ʧʦʥʷʪʪʷ «1» ̒  ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʥʷʪʪʷ «2» ʟ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪ̔. 

ï ʇʨʘʚʠʣʦ ˉ2. ʗʢʱʦ ʧʦʥʷʪʪʷ «1» ʬʽʛʫʨʫʻ ʚ ʪʝʟʽ ʧʦʥʷʪʪʷ «2», ʪʦ 

ʧʦʥʷʪʪʷ «1» ʻ ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʥʷʪʪʷ «2» ʟ ʜʝʷʢʦʶ 

ʜʦʩʪʦʚʽʨʥʽʩʪʶ. 

ï ʇʨʘʚʠʣʦ ˉ3.ʊʘʢʦʞ ʜʣʷ ʜʝʷʢʠʭ ʚʠʧʘʜʢʽʚ ʜʽʷʪʠʤʝ ʟʚʦʨʦʪʥʝ ʧʨʘʚʠ-

ʣʦ: ʷʢʱʦ ʧʦʥʷʪʪʷ «1» ʬʽʛʫʨʫʻ ʚ ʪʝʟʽ ʧʦʥʷʪʪʷ «2», ʪʦ ʧʦʥʷʪʪʷ «2» ʻ 

ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʥʷʪʪʷ «1» ʟ ʜʝʷʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ. 

ʇʦʜʘʤʦ ʧʦʭʽʜʥʽ ʤʥʦʞʠʥʠ ʽ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʦʜʝʨʞʫʶʪʴʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʽ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʟ T ʽ ʧʦʥʷʪʴ C. ɿʚô̫ ʟʦʢ ʤʽʞ ʪʝʟʘʤʠ ʽ 

ʧʦʥʷʪʪʷʤʠ, ʷʢʽ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʚ ʮʠʭ ʪʝʟʘʭ ʟʘʚʜʷʢʠ ʩʠʥʪʘʢʩʠʯʥʦʤʫ ʘʥʘ-

ʣʽʟʫ, ʟʘʜʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ: 

 
CTCinT 2: ­ . 

 

ɿʚô̫ ʟʦʢ ʤʽʞ ʙʘʟʦʚʠʤʠ ʽ ʧʦʭʽʜʥʠʤʠ ʧʦʥʷʪʪʷʤʠ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ 

ʥʘʟʚʘ ʙʘʟʦʚʦʛʦ ʧʦʥʷʪʪʷ ʬʽʛʫʨʫʻ ʫ ʥʘʟʚʽ ʧʦʭʽʜʥʦʛʦ ʧʦʥʷʪʪʷ. ʎʝʡ ʟʚô̫ ʟʦʢ 

ʟʘʜʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ: 

 
CCCinC 2: ­ . 

 

ʌʘʢʪʦʨ ʚʧʝʚʥʝʥʦʩʪʽ ʜʣʷ ʢʣʘʩʫ ʪʝʟʠ ʚʢʘʟʫʻ ʥʘ ʤʽʨʫ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʪʦʛʦ, ʱʦ ʧʦʥʷʪʪʷ, ʟʥʘʡʜʝʥʝ ʚ ʪʝʟʽ ʪʘʢʦʛʦ ʢʣʘʩʫ ʙʫʜʝ ʜʠʜʘʢʪʠʯʥʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʧʦʥʷʪʪʷ, ʷʢʦʤʫ ʜʘʥʘ ʪʝʟʘ ʥʘʣʝʞʠʪʴ. ʄʥʦʞʠʥʘ ʢʣʘʩʽʚ 

ʪʝʟ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ: 
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XTClassTClassCF ­: , ʜʝ X=[-1..1] .  

 

ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ TClassCF(tClassi) < 0, ʪʦʜʽ ʚʚʘʞʘʪʠʤʝʤʦ, ʱʦ 

ʪʝʟʠ ʜʘʥʦʛʦ ʢʣʘʩʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ ʱʦ ʟʥʘʡʜʝʥʽ ʚ ʥʠʭ ʧʦʥʷʪʪʷ ʥʝ ʧʝʨʝ-

ʜʫʶʪʴ, ʘ ʜʠʜʘʢʪʠʯʥʦ ʩʣʽʜʫʶʪʴ ʟʘ ʧʦʥʷʪʪʷʤ, ʷʢʦʤʫ ʥʘʣʝʞʠʪʴ ʪʝʟʘ, ʽʟ 

ʬʘʢʪʦʨʦʤ ʚʧʝʚʥʝʥʦʩʪʽ |TClassCF(tClassi)| (ʜʠʚ. ʙʘʟʦʚʝ ʧʨʘʚʠʣʦ ˉ3 

ʚʠʱʝ). ʊʘʢʽ ʢʣʘʩʠ ʪʝʟ ʥʘʟʠʚʘʪʠʤʝʤʦ ʨʝʚʝʨʩʥʠʤʠ. 

ʑʦʙ ʜʘʣʽ ʦʧʠʩʫʚʘʪʠ ʧʨʘʚʠʣʘ, ʙʫʜʝʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʝʜʠʢʘʪ, 

ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʜʘʥʥʷ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʜʝʷʢʝ ʧʦʥʷʪʪʷ ck ʻ 

ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʝʷʢʦʛʦ ʧʦʥʷʪʪʷ cl: 

 
),(_

lk
ccbeforeconcept . 

  

ʊʘʢʠʤ ʯʠʥʦʤ ʙʘʟʦʚʝ ʧʨʘʚʠʣʦ ˉ1, ʚʠʨʘʞʝʥʝ ʫ ʩʠʤʚʦʣʴʥʽʡ ʬʦʨʤʽ, 

ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 
CFcincccbeforeconceptcCinCc

lklk
),(_)( ­Í , ʜʝ ʬʘʢʪʦʨ 

ʚʧʝʚʥʝʥʦʩʪʽ CFcinc=0,99. 

 

ɹʘʟʦʚʝ ʧʨʘʚʠʣʦ ˉ2, ʚʠʨʘʞʝʥʝ ʫ ʩʠʤʚʦʣʴʥʽʡ ʬʦʨʤʽ, ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 

))((),(_

0))(()()(

tTClassTClassCFccbeforeconcept

tTClassTClassCFtCinTccTCt

lk

kl
­>ØÍØÍ

. 

 

ʊʫʪ ))(( tTClassTClassCF  ʧʦʜʘʻ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ ʫ ʟʘ-

ʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʪʝʟʠ. ɹʘʟʦʚʝ ʧʨʘʚʠʣʦ ˉ3, ʚʠʨʘʞʝʥʝ ʫ ʩʠʤʚʦʣʴʥʽʡ 

ʬʦʨʤʽ, ʤʘ̒ ʚʠʛʣʷʜ: 

 

))((),(_

0))(()()(

tTClassTClassCFccbeforeconcept

tTClassTClassCFtCinTccTCt

kl

kl

-

­<ØÍØÍ

. 

 

ʋ ʪʘʙʣ.2.3 ʧʦʜʘʻʪʴʩʷ ʥʘʙʽʨ ʙʘʟʦʚʠʭ ʢʣʘʩʽʚ ʪʝʟ ʇʊʄ ʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʾʤ ʬʘʢʪʦʨʽʚ ʫʧʝʚʥʝʥʦʩʪʽ, ʷʢʽ ʦʙʨʘʥʽ ʝʚʨʠʩʪʠʯʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʝʤʘʥʪʠʢʦ-

ʜʠʜʘʢʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʟ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʩʽʚ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʜʘʛʫʚʘʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ ʥʘ ʝʪʘʧʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ. 
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ʊʘʙʣʠʮʷ 2.3 

ɹʘʟʦʚʽ ʢʣʘʩʠ ʪʝʟ ʇʊʄ ʽ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʬʘʢʪʦʨʠ ʫʧʝʚʥʝʥʦʩʪʽ 

ʂʣʘʩ ʪʝʟʠ 

tClass ÍTClasses 
ʇʦʷʩʥʝʥʥʷ 

ʌʘʢʪʦʨ ʚʧʝʚʥʝʥʦʩʪʽ 

TClassCF(tClass) 

tDefinition ɺʠʟʥʘʯʝʥʥʷ 0,95 

tDestination ʇʨʠʟʥʘʯʝʥʥʷ 0,8 

tEssence ʉʫʪʥʽʩʪʴ 0,65 

tSyntax ʉʠʥʪʘʢʩʠʩ 0,8 

tGeneral ɿʘʛʘʣʴʥʘ ʚʽʜʦʤʽʩʪʴ 0,2 

tList ʉʧʠʩʦʢ 0,5 

tListItem ɽʣʝʤʝʥʪ ʩʧʠʩʢʫ 0,5 

tImage ɿʦʙʨʘʞʝʥʥʷ 0 

tSynonym ʉʠʥʦʥʽʤ 0,95 

tAbbrev ɸʙʨʝʚʽʘʪʫʨʘ 0 

tAbbrevDecode ʈʦʟʰʠʬʨʦʚʢʘ ʘʙʨʝʚʽʘʪʫʨʠ 0,95 

tCode ʇʨʦʛʨʘʤʥʠʡ ʢʦʜ 0,6 

tAttaching ʇʨʠʢʨʽʧʣʝʥʥʷ 0 

tReverseEssence ʉʫʪʥʽʩʪʴ ʚʢʣʘʜʝʥʦʛʦ ʧʦʥʷʪʪʷ ï0,5 

tReverseGeneral 
ɿʘʛʘʣʴʥʘ ʚʽʜʦʤʽʩʪʴ ʚʢʣʘʜʝʥʦʛʦ 

ʧʦʥʷʪʪʷ 
ï0,2 

 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʟʜʽʡʩʥʝʥʦ ʩʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ ʇʊ-ʝʣʝʤʝʥʪʽʚ ʽ 

ʧʦʙʫʜʦʚʘʥʦ ʤʥʦʞʠʥʠ CinC ʽ CinT, ʪʦʙʪʦ ʧʦʙʫʜʦʚʘʥʦ ʙʘʟʫ ʬʘʢʪʽʚ, ʥʝ-

ʦʙʭʽʜʥʦ ʧʽʜʨʘʭʫʚʘʪʠ ʩʫʢʫʧʥʠʡ ʬʘʢʪʦʨ ʚʧʝʚʥʝʥʦʩʪʽ ʜʣʷ ʛʽʧʦʪʝʟ ʧʨʦ ʜʠ-

ʜʘʢʪʠʯʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʘʨʘʤʠ ʧʦʥʷʪʴ ʥʘ ʦʩʥʦʚʽ ʧʨʘʚʠʣ, ʷʢʽ ʧʨʠʚʦ-

ʜʷʪʴ ʜʦ ʦʜʥʘʢʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽ ʫʩʫʥʝʥʥʷʤ ʤʦʞʣʠʚʠʭ 

ʧʨʦʪʠʨʽʯ.  

ɺʠʟʥʘʯʠʤʦ ʤʥʦʞʠʥʫ ʧʦʥʷʪʴ, ʷʢʽ, ʡʤʦʚʽʨʥʦ, ʻ ʧʦʥʷʪʪʷʤʠ-ʧʝʨʝ-

ʜʫʤʦʚʘʤʠ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ. ʎʶ ʤʥʦʞʠʥʫ ʧʦʥʷʪʴ ʥʘʟʠʚʘʪʠʤʝʤʦ ʚʭʽʜʥʠ-

ʤʠ ʧʦʥʷʪʪʷʤʠ-ʢʘʥʜʠʜʘʪʘʤʠ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ aÍC: 

 
( )

( )

( )}0))(()()(

0))(()()(

)(:{)(

<ØÍØÍ

Ù>ØÍØÍ

ÙÍÍ=

tTClassTClassCFtCinTacTCt

tTClassTClassCFaTCttCinTc

aCinCcCcaTryCtoC

 . 
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ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʚʭʽʜʥʠʭ ʧʦʥʷʪʴ-ʢʘʥʜʠʜʘʪʽʚ ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ 

ʙʫʜʝ ʧʽʜʨʘʭʫʥʦʢ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ ʛʽʧʦʪʝʟʠ ʧʨʦ ʪʝ, ʱʦ ʦʢʨʝʤʝ ʚʭʽʜ-

ʥʝ ʧʦʥʷʪʪʷ-ʢʘʥʜʠʜʘʪ cÍTryCtoC(a) ʻ ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʘ-

ʥʦʛʦ ʧʦʥʷʪʪʷ a. ʇʦ-ʧʝʨʰʝ ʟʥʘʭʦʜʠʤʦ ʩʫʢʫʧʥʽʩʪʴ ʬʘʢʪʦʨʽʚ ʫʧʝʚʥʝʥʦʩʪʽ 

ʪʠʭ ʧʨʦʜʫʢʮʽʡ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʠʭ ʙʫʜʝ ʪʚʝʨʜʞʝʥʥʷ before_concept(c,a), 

ʷʢʝ ʚʢʘʟʫʻ ʥʘ ʜʠʜʘʢʪʠʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʥʷʪʴ c ʽ a: 

 
( )

( )

( )}0))(()()()(

0))(()()()(

)(:{),(

<ØÍØÍØ-=

Ù>ØÍØÍØ=

ÙÍØ==

tTClassTClassCFtCinTacTCttTClassCFx

tTClassTClassCFtCinTcaTCttTClassCFx

aCinCcCFcincxxacCFs

 . 

 

ɼʘʣʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʢʫʧʥʦʛʦ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ ʜʣʷ 

before_concept(c,a) ʥʝʦʙʭʽʜʥʦ ʦʙô̒ ʜʥʘʪʠ ʦʜʝʨʞʘʥʽ ʟʥʘʯʝʥʥʷ CFs(c,a), 

ʜʣʷ ʯʦʛʦ ʟʘʩʪʦʩʫʻʤʦ ʧʦʩʣʽʜʦʚʥʝ ʧʦʧʘʨʥʝ ʦʙô̒ ʜʥʘʥʥʷ ʟʘ ʧʨʠʥʮʠʧʦʤ, 

ʧʦʜʘʥʠʤ ʚ [120]: 

 

ii
CFCFCFCFCF Ö-+= , ʜʝ ),( acCFsCF

i
Í , ʽ=2..n. 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʦʪʨʠʤʫʻʤʦ ʬʘʢʪʦʨ ʚʧʝʚʥʝʥʦʩʪʽ ʜʣʷ ʪʚʝʨʜʞʝʥʥʷ 

before_concept(c,a), ɦ ʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʦʥʷʪʪʷ c ̒  ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝ-

ʜʫʤʦʚʦʶ ʧʦʥʷʪʪʷ a ʟ ʬʘʢʪʦʨʦʤ ʚʧʝʚʥʝʥʦʩʪʽ CF(before_concept(c,a)). 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʙʫʜʫʻʪʴʩʷ ʤʘʪʨʠʮʷ ʜʠʜʘʢʪʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʧʦ-

ʥʷʪʪʷʤʠ CF_CtoC=||cf_CtoCij|| , ɦ ʦ ʟʘʜʘʻ ʚʽʜʧʦʚʽʜʥʝ ʚʽʜʥʦʰʝʥʥʷ CtoC: 

 
CCCtoC ³: . 

 

ʉʪʦʚʧʮʽ ʽ ʨʷʜʢʠ ʤʘʪʨʠʮʽ CF_CtoC ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʥʷʪʪʷʤ, ʘ 

ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ð ʟʥʘʯʝʥʥʶ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʧʦ-

ʥʷʪʪʷ ci (ʨʷʜʦʢ) ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʥʷʪʪʷ cj (ʩʪʦʚʧʯʠʢ) ʽ ʜʦʨʽʚʥʶʻ 

CF(before_concept(ci,cj)). ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʟʙʝʨʝʞʝʥʦʛʦ ʚ ʤʘʪʨʠʮʽ 

CF_CtoC ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ CF(before_concept(ci,cj)) ʙʫʜʝʤʦ ʟʘʩʪʦ-

ʩʦʚʫʚʘʪʠ ʦʧʝʨʘʪʦʨ CFCtoC(ci,cj), ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʙʫʜʝ ʟʥʘʯʝʥʥʷ 

cf_CtoCij. 

ʇʽʩʣʷ ʧʽʜʨʘʭʫʥʢʫ CF(before_concept(c,a)) ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʚʭʽʜʥʠʭ 

ʧʦʥʷʪʴ-ʢʘʥʜʠʜʘʪʽʚ cÍTryCtoC(a), ʥʝʦʙʭʽʜʥʦ ʧʽʜʨʘʭʫʚʘʪʠ CF ʚʽʜʥʦʰʝʥʴ 

ʤʽʞ ʧʦʥʷʪʪʷʤ a ̔  ʡʦʛʦ ʡʤʦʚʽʨʥʠʤʠ ʚʠʭʽʜʥʠʤʠ ʧʦʥʷʪʪʷʤʠ-ʢʘʥʜʠʜʘʪʘʤʠ:  
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ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʭʦʜʠʪʴʩʷ CF(before_concept(a,c)) ʜʣʷ ʫʩʽʭ c Í 

TryCfromC(a). ɺʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʜʦʧʦʚʥʶʻʪʴʩʷ ʤʘʪʨʠʮʷ CF_CtoC. 

ʇʽʜ ʯʘʩ ʮʠʭ ʦʙʨʘʭʫʥʢʽʚ ʟô̫ ʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʧʨʦʪʠʨʽʯ, 

ʢʦʣʠ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʚʠʢʦʥʘʥʥʷ CFCtoC(a,c) > 0  ̔

CFCtoC(c,a) > 0. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʘʜʘʧʪʫʶʯʠ ʬʦʨʤʫʣʫ ʟ [120], ʦʙ-

ʯʠʩʣʶʤ̒ʦ ʥʦʚʝ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ: 

 

 
 

ʇʨʠ ʯʦʤʫ, ʱʦʙ ʫʩʫʥʫʪʠ ʧʨʦʪʠʨʽʯʯʷ, ʤʝʥʰʝ ʽʟ ʟʥʘʯʝʥʴ CFCtoC(a,c), 

CFCtoC(c,a) ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 0, ʪʦʜʽ ʷʢ ʟʘʤʽʩʪʴ ʙʽʣʴʰʦʛʦ ʟ ʥʠʭ ʧʽʜ-

ʩʪʘʚʣʷʻʪʴʩʷ ʥʦʚʝ ʟʥʘʯʝʥʥʷ CF. ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪ-

ʥʦʾ ʦʙʣʘʩʪʽ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʫʩʽʭ ʚʽʜʥʦʰʝʥʴ ʩʣʽʜʫʚʘʥʥʷ 

ʜʣʷ ʜʝʷʢʦʛʦ ʚʭʽʜʥʦʛʦ ʧʦʥʷʪʪʷ, ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.11. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʽʩʣʷ ʘʥʘʣʽʟʫ ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʧʦʥʷʪʴ ʽ ʚʽʜʥʦʰʝʥʴ 

ʤʽʞ ʥʠʤʠ ʦʪʨʠʤʫʻʪʴʩʷ ʦʥʪʦʣʦʛʽʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʢʦʥʪʝʥʪʫ, ʷʢʘ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʽʜʥʦʰʝʥʥʽ ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ. ʌʦʨʤʘʣʴʥʦ ʦʥ-

ʪʦʣʦʛʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʘʮʠʢʣʽʯʥʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʟʚʘʞʝʥʦʛʦ 

ʛʨʘʬʘ, ʚʝʨʰʠʥʠ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʥʷʪʪʷʤ ʇʨʆ, ʨʝʙʨʘ ð ʚʽʜʥʦ-

ʰʝʥʥʷʤ ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ, ʘ ʚʘʛʠ ð ʬʘʢʪʦʨʘʤ ʚʧʝʚʥʝʥʦʩʪʽ 

ʚʽʜʥʦʰʝʥʴ. ɻʨʘʬ ʦʥʪʦʣʦʛʽʾ ʟʘʜʘʻʪʴʩʷ ʤʥʦʞʠʥʦʶ ʧʦʥʷʪʴ C, ʚʽʜʥʦʰʝʥ-

ʥʷʤ CtoC ̔  ʚʽʜʧʦʚʽʜʥʦʶ ʤʘʪʨʠʮʝʶ CF_CtoC. ʉʪʚʦʨʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ 

ʦʪʦʣʦʛʽʷ  ̒ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫ-

ʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʽʜʭʽʜ ʩʝʤʘʥʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʇʊ-ʝʣʝʤʝʥʪʽʚ ʽʟ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷʤ ʥʝʯʽʪʢʠʭ ʧʨʘʚʠʣ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʪʠ ʜʠʜʘʢʪʠʯʥʦ 

ʧʦʚô̫ ʟʘʥʽ ʧʦʥʷʪʪʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʜʘʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʜʠʜʘʢʪʠʯ-

ʥʠʭ ʧʦʥʷʪʽʡʥʠʭ ʢʘʨʪ, ʥʘʜʘʶʯʠ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʝʢʩʧʝʨʪʫ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʇʊ-ʬʦʨʤʘʣʽʟʘʮʽʶ, ʪʘʢ ʽ ʢʦʨʠʩʪʫʚʘʯʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘ-

ʦʯʥʦʩʪʽ. ʇʦʜʽʙʥʽ ʜʠʜʘʢʪʠʯʥʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʽ ʧʦʥʷʪʽʡʥʽ ʢʘʨʪʠ 

ʜʦʟʚʦʣʷʶʪʴ ʝʢʩʧʝʨʪʫ ʧʝʨʝʚʽʨʠʪʠ ʮʽʣʽʩʥʽʩʪʴ ʽ ʥʝʩʫʧʝʨʝʯʥʽʩʪʴ ʇʊ-ʙʘʟʠ 

( )
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ʪʘ ʦʥʪʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʥʝʩʪʠ ʢʦʨʝʛʫʚʘʥʥʷ, ʘʙʦ ʜʦ-

ʧʦʚʥʝʥʥʷ. 

 

 

ʈʠʩ. 2.11. ɸʣʛʦʨʠʪʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʯʽʪʢʠʭ ʧʨʘʚʠʣ ʥʘ ʦʩʥʦʚʽ ʉʪʝʥʬʦʨʜʩʴʢʦʾ 

ʤʦʜʝʣʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʢʦʥʪʝʥʪʫ  
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ʇʦʙʫʜʦʚʘ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ ʽ ʾʭ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʥʝʩʫʧʝʨʝʯʥʦʩʪʽ ʙʘʟʠ ʟʥʘʥʴ 

ɼʠʜʘʢʪʠʯʥʽ ʟʚô̫ ʟʢʠ, ʚʠʟʥʘʯʝʥʽ ʥʘ ʝʪʘʧʽ ʩʝʤʘʥʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʇʊ-ʝʣʝʤʝʥʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʦ-

ʥʷʪʪʷʤʠ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭ ʢʘʨʪ ʧʦʥʷʪʴ. ɼʠ-

ʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʘ ʢʘʨʪʘ ʧʦʥʷʪʪʷ ð ʮʝ ʦʨʽʻʥʪʦʚʘʥʠʡ ʘʮʠʢʣʽʯʥʠʡ 

ʛʨʘʬ, ʫ ʷʢʦʩʪʽ ʚʝʨʰʠʥ ʷʢʦʛʦ ʚʠʩʪʫʧʘʶʪʴ ʧʦʥʷʪʪʷ, ʘ ʢʦʞʥʘ ʟ ʜʫʛ ʚʢʘʟʫ ̒

ʥʘ ʪʝ, ʱʦ ʧʦʥʷʪʪʷ-ʧʦʯʘʪʦʢ ʜʫʛʠ ʻ ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʥʷʪʪʷ-

ʢʽʥʮʷ ʜʫʛʠ. ʇʨʠ ʮʴʦʤʫ ʪʘʢ ʟʚʘʥʠʤ ʮʝʥʪʨʦʤ ʛʨʘʬʫ  ̒ʧʦʥʷʪʪʷ, ʜʣʷ ʷʢʦʛʦ 

ʙʫʜʫʻʪʴʩʷ ʢʘʨʪʘ (ʨʠʩ. 2.12). ʂʘʨʪʘ ʧʦʩʣʽʜʦʚʥʦ ʧʦʢʘʟʫʻ ʫʩʽ ʟʚô̫ ʟʢʠ, 

ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʥʷʪʪʷ ʟ ʜʠʜʘʢʪʠʯʥʦ ʧʝʨʝʜʫʶʯʠʤʠ ʧʦ-

ʥʷʪʪʷʤʠ (ʣʽʚʘ ʯʘʩʪʠʥʘ ʛʨʘʬʫ) ʽ ʫʩʽ ʟʚô̫ ʟʢʠ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦ-

ʛʦ ʧʦʥʷʪʪʷ, ʟ ʜʠʜʘʢʪʠʯʥʦ ʥʘʩʪʫʧʥʠʤʠ ʧʦʥʷʪʪʷʤʠ (ʧʨʘʚʘ ʯʘʩʪʠʥʘ ʛʨʘʬʫ). 

 

 

 

ʈʠʩ. 2.12. ʇʨʠʢʣʘʜ ʛʨʘʬʫ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʦʾ ʢʘʨʪʠ ʧʦʥʷʪʪʷ 

 

 

ʂʨʽʤ ʪʦʛʦ ʪʘʢʠʡ ʛʨʘʬ ʻ ʟʚʘʞʝʥʠʤ, ʪʘʢ ʱʦ ʫ ʷʢʦʩʪʽ ʚʘʛʠ ʜʫʛʠ ʚʠ-

ʩʪʫʧʘʻ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ CFCtoC(ʩ1,c2), ʜʝ 

ʩ1,c2 ð ʚʽʜʧʦʚʽʜʥʦ ʧʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ ʜʫʛʠ.  

ʗʢʱʦ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʤʘʧʠ ʚʠʷʚʣʝʥʦ ʮʠʢʣ, ʪʦʙʪʦ ʛʨʘʬ ʚʠʷʚʣʷ-

ʻʪʴʩʷ ʮʠʢʣʽʯʥʠʤ, ʮʝ ʚʢʘʟʫʻ ʥʘ ʩʫʧʝʨʝʯʣʠʚʽʩʪʴ ʇʊ-ʙʘʟʠ, ɦ ʦ ʻ ʩʠʛʥʘʣʦʤ 

ʜʣʷ ʝʢʩʧʝʨʪʘ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʝʛʫʚʘʥʥʷ ʇʊ-ʝʣʝʤʝʥʪʽʚ. ʇʦʜʽʙʥʘ ʩʠ-

ʪʫʘʮʽʷ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ, ʪʘʢ ʱʦ ʝʢʩʧʝʨʪʫ ʧʦʢʘʟʫʻʪʴʩʷ 

ʰʣʷʭ, ʥʘ ʷʢʦʤʫ ʚʠʥʠʢʘʻ ʮʠʢʣ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʮʴʦʛʦ ʰʣʷʭʫ ʤʘʶʪʴ 

ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʣʷ ʚʥʝʩʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʨʘʚʦʢ. ʈʝʜʘʛʫʚʘʥʥʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʧʝʨʝʜʙʘʯʘʪʠʤʝ ʟʤʽʥʫ ʢʣʘʩʽʚ ʜʣʷ ʜʝʷʢʠʭ ʟ ʪʝʟ ʥʘ ʨʝʚʝʨʩʥʽ ʢʣʘ-

ʩʠ. ʇʽʩʣʷ ʚʥʝʩʝʥʥʷ ʧʨʘʚʦʢ ʢʘʨʪʘ ʧʦʥʷʪʪʷ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʦʚʪʦʨʥʦ.  
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ʇʦʜʘʤʦ ʘʣʛʦʨʠʪʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʦʾ ʢʘʨʪʠ ʧʦ-

ʥʷʪʪ.̫ ɼʣʷ ʮʴʦʛʦ ʚʚʝʜʝʤʦ ʦʧʝʨʘʪʦʨ ʚʠʟʥʘʯʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʧʦʥʷʪʴ: 

 

 

. 

 

 

ɸʥʘʣʦʛʽʯʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʠʜʘʢʪʠʯʥʦ ʥʘʩʪʫʧʥʽ ʧʦʥʷʪʪʷ: 

 

. 

 

ʇʦʜʘʤʦ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʘʨʪʠ ʧʦʥʷʪʪʷ CaÍ  

(ʨʠʩ. 2.13): 

1. ɺʽʟʫʘʣʽʟʘʮʽʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʥʷʪʪʷ a. ʇʨʠʟʥʘʯʠʪʠ ʯʝʨʛʦʚʝ 

ʧʦʥʷʪʪʷ: x=a. ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥʥʠʭ: MapBefore={ a} . 

MapAfter = { a} . 

2. ʆʪʨʠʤʘʪʠ ʧʦʧʝʨʝʜʥʽ ʧʦʥʷʪʪʷ ʯʝʨʛʦʚʦʛʦ ʧʦʥʷʪʪʷ: BeforeCur = 

BeforeC(x).  

3. ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʦʪʨʠʤʘʥʠʭ ʧʦʥʷʪʴ ciÍBeforeCur ʚʠʢʦʥʘʪʠ ʧʨʦ-

ʮʝʜʫʨʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʥʷʪʪʷ (ʨʠʩ. 2.14):  

3.1. ɺʽʟʫʘʣʽʟʘʮʽʷ ciÍBeforeCur.  

3.2. ʗʢʱʦ ciÎMapBefore:  

3.2.1. MapBefore=MapBefore Ç {ci}  

3.2.2. ʈʝʢʫʨʩʠʚʥʦ ʚʠʢʦʥʘʪʠ ʧʧ. 2ï3, ʜʣʷ x=ci. 

3.3. ɯʥʘʢʰʝ ʚʠʚʝʩʪʠ ʧʦʥʷʪʪʷ ci ʟ ʧʦʟʥʘʯʢʦʶ ʧʨʦ ʪʝ, ʱʦ ʡʦʛʦ ʧʦ-

ʧʝʨʝʜʥʽ ʧʦʥʷʪʪʷ ʚʞʝ ʚʠʚʝʜʝʥʦ. ʗʢʱʦ ʞ ci=a, ʚʠʚʝʩʪʠ ʙʽʣʷ ʧʦʥʷʪʪʷ ci 

ʧʦʟʥʘʯʢʫ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʮʠʢʣʫ.  

4. ʇʨʠʟʥʘʯʠʪʠ ʯʝʨʛʦʚʝ ʧʦʥʷʪʪʷ: x=a.  

5. ʆʪʨʠʤʘʪʠ ʥʘʩʪʫʧʥʽ ʧʦʥʷʪʪʷ ʯʝʨʛʦʚʦʛʦ ʧʦʥʷʪʪʷ: AfterCur = 

AfterC(x). 

6. ɼʣʷ ʢʦʞʥʦʛʦ ciÍAfterCur ʚʠʢʦʥʘʪʠ ʧʨʦʮʝʜʫʨʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘ-

ʩʪʫʧʥʦʛʦ ʧʦʥʷʪʪʷ (ʨʠʩ. 2.15):  

6.1. ɺʽʟʫʘʣʽʟʘʮʽʷ ciÍAfterCur.  

6.2. ʗʢʱʦ ciÎMapBefore Ø ciÎMapAfter:  

6.2.1. MapAfter=MapAfter Ç {ci}  

6.2.2. ʈʝʢʫʨʩʠʚʥʦ ʚʠʢʦʥʘʪʠ ʧʧ. 5ï6, ʜʣʷ x=ci. 

}0),(:{)( >Í= acCFCtoCCcaBeforeC

}0),(:{)( >Í= caCFCtoCCcaAfterC
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6.3. ɯʥʘʢʰʝ ʚʠʚʝʩʪʠ ʧʦʥʷʪʪʷ ci ʟ ʧʦʟʥʘʯʢʦʶ ʧʨʦ ʪʝ, ʱʦ ʡʦʛʦ ʥʘ-

ʩʪʫʧʥʽ ʧʦʥʷʪʪʷ ʚʞʝ ʚʠʚʝʜʝʥʦ. ʗʢʱʦ ʞ ciÍMapBefore, ʚʠʚʝʩʪʠ ʙʽʣʷ ʧʦ-

ʥʷʪʪʷ ci ʧʦʟʥʘʯʢʫ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʮʠʢʣʫ. 

7. ʂʽʥʝʮʴ. 

UML-ʜʽʘʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʽʣʶʩʪʨʫʶʪʴ ʧʦʜʘʥʠʡ ʘʣʛʦʨʠʪʤ ʟʦ-

ʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 2.13, 2.14  ̔2.15. 

 

 

  

ʈʠʩ. 2.13. ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʦʾ ʤʘʧʠ 

ʧʦʥʷʪʪʷ. ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʦʪʘʮʽʾ UML 
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ʈʠʩ. 2.14. ɸʣʛʦʨʠʪʤ ʧʨʦʮʝʜʫʨʠ ʨʝʢʫʨʩʠʚʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʦʧʝʨʝʜʥʽʭ ʧʦʥʷʪʴ. 

ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʦʪʘʮʽʾ UML 

 

ʇʨʠʢʣʘʜ ʩʝʤʘʥʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʦʾ ʢʘʨʪʠ ʜʣʷ ʧʦʥʷʪʪʷ çInternetè, 

ʩʬʦʨʤʦʚʘʥʦʾ ʟʘʩʦʙʘʤʠ ʛʽʧʝʨʪʝʢʩʪʦʚʦʾ ʨʦʟʤʽʪʢʠ, ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.16 

[119]. ʏʠʩʣʦʚʽ ʧʽʜʧʠʩʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʶ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ CF. 

ɼʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʽ ʢʘʨʪʠ ʧʦʥʷʪʴ ʩʣʫʞʘʪʴ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʠ-

ʜʘʢʪʠʯʥʠʭ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʧʦʥʷʪʪʷʤʠ, ʚʠʷʚʣʝʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝ-

ʯʽʪʢʠʭ ʧʨʘʚʠʣ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʢʦ-ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʇʊ-ʝʣʝʤʝʥ-

ʪʽʚ. ɯʥʩʪʨʫʤʝʥʪ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭ ʢʘʨʪ ʧʽʜʚʠʱʫʻ ʥʘʦʯʥʽʩʪʴ ʨʦ-
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ʙʦʪʠ ʟ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʶ ʙʘʟʦʶ, ʜʦʧʦʤʘʛʘʶʯʠ ʚʠʷʚʣʷʪʠ ʧʨʦʪʠʨʽʯʯʷ 

ʽ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʤʘʥʪʠʢʦ-ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʇʊ-

ʝʣʝʤʝʥʪʽʚ. ʂʨʽʤ ʮʴʦʛʦ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʟʙʘʛʘʯʫʻ ʜʠʜʘʢʪʠʯʥʽ ʬʫʥʢʮʽʾ ʥʘ-

ʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʥʘʜʘʶʯʠ ʜʦʜʘʪʢʦʚʫ ʚʽʟʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʢʦʨʠʩʪʫ-

ʚʘʯʘʤ, ʷʢʘ ʩʧʨʠʷʻ ʟʘʩʚʦʻʥʥʶ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʽ ʥʘʜʘʻ ʜʦ-

ʜʘʪʢʦʚʽ ʥʘʚʽʛʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫʯʥʷʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʟʚôʷʟʘʥʠʭ ʧʦʥʷʪʴ. 

ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʥʘ ʝʪʘʧʽ ʟʥʘʡʦʤʩʪʚʘ ʟ ʥʘʚʯʘʣʴʥʠʤ ʢʫʨʩʦʤ ʽ 

ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʙʘʟʦʚʠʭ ʧʦʥʷʪʴ.  

 

 

 

ʈʠʩ. 2.15. ɸʣʛʦʨʠʪʤ ʧʨʦʮʝʜʫʨʠ ʨʝʢʫʨʩʠʚʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘʩʪʫʧʥʠʭ ʧʦʥʷʪʴ. 
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ʈʠʩ. 2.16. ʇʨʠʢʣʘʜ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʦʾ ʤʘʧʠ ʜʣʷ ʧʦʥʷʪʪʷ «Internet» 

 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ Wikipedia ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʜʠ-

ʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ 

Wikipedia ʻ ʥʘʡʙʽʣʴʰʦʶ ʦʥʣʘʡʥ-ʝʥʮʠʢʣʦʧʝʜʽʻʶ ʚ ʩʚʽʪʽ ʪʘ ʬʘʢ-

ʪʠʯʥʦ ʻ ʜʞʝʨʝʣʦʤ ʜʣʷ ʩʘʤʦʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪ-

ʥʠʭ ʛʘʣʫʟʷʭ. ɺʝʣʠʢʠʡ ʦʙʩʷʛ, ʙʘʛʘʪʦʧʨʝʜʤʝʪʥʽʩʪʴ ʪʘ ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ ʚʝ-

ʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʝʨʪʽʚ ʩʧʦʥʫʢʘʻ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʢʦʥʪʝʥʪʫ Wikipedia ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʦʙ-

ʣʘʩʪʝʡ ʥʘ ʾʾ ʦʩʥʦʚʽ. ʇʦʜʽʙʥʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʢʦʚʦʶ ʣʘʥʢʦʶ 

ʢʦʤʧʣʝʢʩʥʠʭ ʤʦʜʝʣʝʡ ʥʘʚʯʘʣʴʥʠʭ ʦʙʣʘʩʪʝʡ ʪʘ ʢʦʥʪʝʥʪʫ ʚ ʦʥʪʦʣʦʛʽʯʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. ɺ ʩʧʽʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʉʫ-

ʧʨʛ̫ʦʶ ɯ. ɸ., ʃʝʚʯʝʥʢʦ ʗ. ɸ. ʪʘ ʂʦʚʘʣʴʦʚʠʤ ɽ. ɸ. [121ï123] ʙʫʣʠ 

ʘʧʨʦʙʦʚʘʥʽ ʪʦ ʨʦʟʚʠʥʝʥʽ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ ʥʘ 

ʙʘʟʽ Wikipedia ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ɹôʁ ʢʝʥʝʥʘ ʧʦ ʘʥʘʣʦʛʽʾ 

ʟ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʝʣʝʤʝʥʪʽʚ ʇʊʄ.  
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ʉʪʘʪʪʷ Wikipedia ʧʦʜʘʻ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʦʜʥʦʛʦ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʧʦʥʷʪʪʷ, ʥʘʟʚʘ ʷʢʦʛʦ ʚʠʥʝʩʝʥʘ ʚ ʟʘʛʦʣʦʚʦʢ ʩʪʘʪʪʽ. ʉʪʘʪʪʽ ʧʦ-

ʚô̫ ʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʩʪʘʪʪʽ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʪʝʤʘʪʠʯʥʠʭ ʢʘʪʝʛʦʨʽʡ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʩʪʨʫʢʪʫʨʫ, ʷʢʫ ʤʦʞʥʘ ʦʧʠʩʘ-

ʪʠ ʫ ʚʠʛʣʷʜʽ ʘʮʠʢʣʽʯʥʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʘ. ʊʘʢʠʤ ʯʠʥʦʤ, Wikipedia 

ʬʘʢʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʷʻ ʤʝʨʝʞʫ ʧʦʥʷʪʴ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʉʪʘʚʠʤʦ ʟʘʜʘʯʫ ʜʠʜʘʢʪʠʯʥʦʛʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʪʘʪʝʡ ʪʘ ʧʦʥʷʪʴ 

Wikipedia ʥʘ ʦʩʥʦʚʽ ʾʾ ʘʥʘʣʽʟʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʚʠʣ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝ-

ʜʝʥʥʷ ʥʘ ʙʘʟʽ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ [120]. ʅʘ ʚʭʽʜ ʧʦʩʪʫʧʘʻ ʮʽʣʴʦʚʘ 

ʩʪʘʪʪʷ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʧʦʚô̫ ʟʘʥʠʭ ʩʪʘʪʝʡ ʪʘ ʘʥʘʣʽʟ ʜʠʜʘʢʪʠʯʥʦʾ 

ʯʝʨʛʦʚʦʩʪʽ. ʅʘ ʚʠʭʦʜʽ ʦʪʨʠʤʫʻʤʦ ʬʨʘʛʤʝʥʪ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ ʫ 

ʚʠʛʣʷʜʽ ʟʚʘʞʝʥʦʛʦ ʘʮʠʢʣʽʯʥʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʘ, ʚʝʨʰʠʥʘʤʠ ʷʢʦʛʦ 

ʻ ʧʦʥʷʪʪʷ, ʘ ʨʝʙʨʘʤʠ ð ʚʽʜʥʦʰʝʥʥʷ ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʣʽʜʫʚʘʥʥʷ. ɺʘʛʘ 

ʨʝʙʨʘ ʚʽʜʧʦʚʽʜʘ ̒ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ ʜʣʷ ʜʘʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ.  

ʇʦʧʝʨʝʜʥʽ ʧʦʟʥʘʯʝʥʥʷ. ʄʥʦʞʠʥʘ ʩʪʘʪʝʡ ʝʥʮʠʢʣʦʧʝʜʽʾ: ὅ ὧ. 
ʇʦʟʥʘʯʠʤʦ ʮʽʣʴʦʚʫ ʩʪʘʪʪʽ ʷʢ ὧ. ὒὭὲὯὩὨὧ  ɂ ʤʥʦʞʠʥʘ ʪʘʢʠʭ ʩʪʘʪʝʡ, 

ʱʦ ʽʩʥʫʻ ʰʣʷʭ ʛʽʧʝʨʧʦʩʠʣʘʥʴ ʟʽ ʩʪʘʪʪʽ ὧ ʚ ʩʪʘʪʪʶ ὧɴ ὒὭὲὯὩὨὧ . 

ὙὩὰὥὸὩὨὧ  ɂ ʤʥʦʞʠʥʘ ʪʘʢʠʭ ʩʪʘʪʝʡ, ʱʦ ὧ ʪʘ ὧɴ ὙὩὰὥὸὩὨὧ  ʤʘ-

ʶʪʴ ʩʧʽʣʴʥʽ ʪʝʤʘʪʠʯʥʽ ʢʘʪʝʛʦʨʽʾ. ὈὭὶὩὧὸὒὭὲὯὩὨὧ  ɂ ʤʥʦʞʠʥʘ ʪʘʢʠʭ 
ʩʪʘʪʝʡ, ʱʦ ὧ ʤʽʩʪʠʪʴ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ὧɴ ὈὭὶὩὧὸὒὭὲὯὩὨὧ . ʊʦʜʽ 

ʨʝʟʫʣʴʪʫʶʯʘ ʤʥʦʞʠʥʘ ʩʪʘʪʝʡ, ʷʢʽ ʙʝʨʫʪʴʩʷ ʜʦ ʨʦʟʛʣʷʜʫ ʷʢ ʧʦʚô̫ ʟʘʥʽ ʽʟ 

ὧ, ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʷʢ: 

 

ὙὩίόὰὸὧ ὒὭὲὯὩὨὧ ᷊ὙὩὰὥὸὩὨὧ ᷾ὈὭὶὩὧὸὒὭὲὯὩὨὧ . 

 

ʃʦʛʽʢʘ ʚʠʟʥʘʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʦʛʦ ʧʦʨʷʜʢʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʘʚʠ-

ʣʘʭ, ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʠʡ ʬʘʢʪʦʨ ʚʧʝʚʥʝʥʦʩʪʽ ὅὊ. 
ʌʘʢʪʠ ʜʣʷ ʣʦʛʽʯʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʧʨʦ ʜʠʜʘʢʪʠʯʥʝ ʩʣʽʜʫʚʘʥʥʷ. 

ʇʝʨʰʦʶ ʯʘʩʪʠʥʦʶ ʝʪʘʧʫ ʬʦʨʤʫʚʘʥʥʷ ʟʚô̫ ʟʢʽʚ ʻ ʧʦʰʫʢ ʬʘʢʪʽʚ, ʢʦʞʝʥ 

ʟ ʷʢʠʭ ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ ʥʘʷʚʥʦʩʪʽ ʜʠʜʘʢʪʠʯʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʜʝ̫ʢʠʤʠ ʜʚʦʤʘ ʩʪʘʪʪʷʤʠ. ɺʠʷʚʣʝʥʥʷ ʬʘʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʩʠʥ-

ʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʪʝʡ ʝʥʮʠʢʣʦʧʝʜʽʾ. ʈʝʟʫʣʴʪʫʶʯʫ ʤʥʦʞʠʥʫ ʬʘʢ-

ʪʽʚ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʫ (ʨʠʩ. 2.17), ʚʝʨʰʠʥʘʤʠ ʷʢʦʛʦ ʻ 

ʩʪʘʪʪʽ ʦʥʣʘʡʥ-ʝʥʮʠʢʣʦʧʝʜʽʾ, ʘ ʨʝʙʨʘʤʠ ð ʬʘʢʪʠ. 
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ʈʠʩ. 2.17. ɯʣʶʩʪʨʘʮʽʷ ʛʨʘʬʫ ʟʥʘʡʜʝʥʠʭ ʬʘʢʪʽʚ 

 

ɹʫʜʝʤʦ ʟʙʝʨʽʛʘʪʠ ʜʦʚʞʠʥʫ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʩʪʘʪʝʡ, ʪʘ ʧʦʟʥʘʯʘ-

ʪʠʤʝʤʦ ʚʽʜʧʦʚʽʜʥʦ: 

 

ὒὩὲὫὸὬὧ . 

 

ʉʪʘʪʪʽ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʷʢʽ ʟʥʘʡʜʝʥʦ ʫ ʚʩʪʫʧʽ ʜʦ ʜʘʥʦʾ ʩʪʘʪʪʽ, ʟʘʜʘ-

ʶʪʴʩʷ ʯʝʨʝʟ ʚʽʜʦʙʨʘʞʝʥʥʷ: 

 

ὍὲὸὶέὒὭὲὯίȡὅᴼς˞. 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʫ ʚʩʪʫʧʽ ʩʪʘʪʪʽ ὧ ʽʩʥʫʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʘʪʪʶ 

ὧ, ʪʦ ὧᶰὍὲὸὶέὒὭὲὯίὧ. ʉʪʘʪʪʽ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʷʢʽ ʟʥʘʡʜʝʥʦ ʫ ʦʩʥʦʚ-

ʥʦʤʫ ʪʝʢʩʪʽ ʜʘʥʦʾ ʩʪʘʪʪʽ, ʟʘʜʘʶʪʴʩʷ ʯʝʨʝʟ ʚʽʜʦʙʨʘʞʝʥʥʷ: 

 

ὓὥὭὲὅέὲὸὩὲὸὒὭὲὯίȡὅᴼς˞. 
 

ʗʢʱʦ ʚ ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ʩʪʘʪʪʽ ὧ ʽʩʥʫʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʘʪʪʶ ὧ, 

ʪʦ ὧᶰὓὥὭὲὅέὲὸὩὲὸὒὭὲὯίὧ . ʇʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʪʠʤʝʤʦ ʜʦʜʘʪʢʦʚʽ 

ʧʘʨʘʤʝʪʨʠ ʪʝʢʩʪʦʚʦʛʦ ʚʭʦʜʞʝʥʥʷ ʧʦʩʠʣʘʥʥʷ ʩʪʘʪʪʽ ʚ ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ: 

ὖέίὧȟὧ  ð ʧʦʟʠʮʽʷ ʥʘʟʚʠ ʩʪʘʪʪʽ ὧ ʚ ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ʩʪʘʪʪʽ ὧ.  

ʉʪʘʪʪʽ, ʯʠʾ ʥʘʟʚʠ ʟʥʘʡʜʝʥʦ ʫ ʥʘʟʚʽ ʜʘʥʦʾ ʩʪʘʪʪʽ, ʟʘʜʘʶʪʴʩʷ ʯʝʨʝʟ 

ʚʽʜʦʙʨʘʞʝʥʥʷ: 

 

ὝὭὸὰὩὍὲὧὰόίὭέὲίȡὅᴼς˞. 
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ʗʢʱʦ ʥʘʟʚʘ ʩʪʘʪʪʽ ὧ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʥʘʟʚʫ ʩʪʘʪʪʽ ὧ, ʪʦ ὧᶰ
4ÉÔÌÅ)ÎÃÌÕÓÉÏÎÓὧ. ʉʪʘʪʪʽ, ʯʠʾ ʥʘʟʚʠ ʟʥʘʡʜʝʥʦ ʫ ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ʜʘ-

ʥʦʾ ʩʪʘʪʪʽ, ʟʘʜʘʶʪʴʩʷ ʯʝʨʝʟ ʚʽʜʦʙʨʘʞʝʥʥʷ: 

 

ὝὸὰὅέὲὸὍὲὧὰόίὭέὲίȡὅᴼς˞. 
 

ʗʢʱʦ ʚ ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ʩʪʘʪʪʽ ὧ ʤʽʩʪʠʪʴʩʷ ʥʘʟʚʘ ʩʪʘʪʪʽ ὧ, ʪʦ 
ὧᶰὝὸὰὅέὲὸὍὲὧὰόίὭέὲίὧ. ʇʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʪʠʤʝʤʦ ʜʦʜʘʪʢʦʚʽ ʧʘ-

ʨʘʤʝʪʨʠ ʪʝʢʩʪʦʚʦʛʦ ʚʭʦʜʞʝʥʥʷ ʥʘʟʚʠ ʩʪʘʪʪʽ ʚ ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ: 

ὖέίὝὸὰὧȟὧ  ð ʧʦʟʠʮʽʷ ʥʘʟʚʠ ʩʪʘʪʪʽ ὧ ʚ ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ʩʪʘʪ-

ʪʽ ὧ. 

ʇʨʘʚʠʣʘ ʣʦʛʽʯʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʧʨʦ ʜʠʜʘʢʪʠʯʥʝ ʩʣʽʜʫʚʘʥʥʷ. 

ʂʦʞʥʦʤʫ ʬʘʢʪʫ ʧʦʩʪʘʚʣʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʣʦʛʽʯʥʝ ʧʨʘʚʠʣʦ ʟ ʨʝʟʫʣʴ-

ʪʫʯʁʠʤ ʬʘʢʪʦʨʦʤ ʚʧʝʚʥʝʥʦʩʪʽ. ʇʨʝʜʩʪʘʚʠʤʦ ʧʨʘʚʠʣʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʦʛʽʯʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʜʠʜʘʢʪʠʯʥʦʛʦ ʚʽʜʥʦ-

ʰʝʥʥʷ: 

1. ʗʢʱʦ ʫ ʚʩʪʫʧʽ ʩʪʘʪʪʽ ὧ ʟʥʘʡʜʝʥʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʘʪʪʶ ὧ, ʮʝ 
ʩʚʽʜʯʠʪʴ, ʱʦ ʩʪʘʪʪʷ ὧ ʜʠʜʘʢʪʠʯʥʦ ʧʝʨʝʜʫʻ ʩʪʘʪʪʽ ὧ: 

 

ὧᶰὍὲὸὶέὒὭὲὯίὧ ᴼὧέὲὧὩὴὄὩὪέὶὩὧȟὧ ộὅὊ ὅὊ Ớ, 
  

ὅὊ ὧέὲίὸȟπ ὅὊ ρ ð ʟʥʘʯʝʥʥʷ, ʱʦ ʢʦʥʬʽʛʫʨʫʻʪʴ-

ʩʷ. ɿʘ ʟʘʤʦʚʯʝʥʥʷʤ ð 0,4. 

2. ʗʢʱʦ ʚ ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ʩʪʘʪʪʽ ὧ ʟʥʘʡʜʝʥʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʘʪ-

ʪʶ ὧ, ʮʝ ʙʫʜʝ ʩʚʽʜʯʠʪʠ ʥʘ ʢʦʨʠʩʪʴ ʪʦʛʦ, ʱʦ ʩʪʘʪʪʷ ὧ ʜʠʜʘʢʪʠʯʥʦ ʧʝ-

ʨʝʜʫʻ ʩʪʘʪʪʽ ὧ ʟ ʬʘʢʪʦʨʦʤ ʚʧʝʚʥʝʥʦʩʪʽ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʜʘʣʝʥʦʩʪʽ 

ʧʦʟʠʮʽʾ ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʧʦʯʘʪʢʫ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʩʪʘʪʪʽ: 

 

ὧᶰὓὥὭὲὅέὲὸὩὲὸὒὭὲὯίὧ ᴼὧέὲὧὩὴὸὄὩὪέὶὩὧȟὧ ộὅὊ ὅὊ ᶻρɀ Ớ , 

 

ʜʝ ὅὊ ὧέὲίὸȟπ ὅὊ ρ ð ʟʥʘʯʝʥʥʷ, ʱʦ ʢʦʥʬʽʛʫʨʫʻʪʴʩʷ; ʟʘ 

ʟʘʤʦʚʯʝʥʥʷʤ ð 0,2; ὴ ὖέίὧȟὧ  ð ʧʦʟʠʮʽʷ ʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʘʪʪʶ 

ὧ ʚ ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ʩʪʘʪʪʽ ὧ; ὰ ὒὩὲὫὸὬὧ  ð ʜʦʚʞʠʥʘ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʫ ʩʪʘʪʪʽ ὧ. 

3. ʗʢʱʦ ʥʘʟʚʘ ʩʪʘʪʪʽ ὧ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʥʘʟʚʫ ʩʪʘʪʪʽ ὧ, ʪʦ ʮʝ ʦʟʥʘ-

ʯʘʻ, ʱʦ ʩʪʘʪʪʷ ὧ ʜʠʜʘʢʪʠʯʥʦ ʧʝʨʝʜʫʻ ʩʪʘʪʪʽ ὧ: 
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ὧᶰὝὭὸὰὩὍὲὧὰόίὭέὲίὧ ᴼὧέὲὧὩὴὸὄὩὪέὶὩὧȟὧ ộὅὊ ὅὊỚ, 
 

ʜʝ ὅὊ ὧέὲίὸȟπ ὅὊ ρ ð ʟʥʘʯʝʥʥʷ, ʱʦ ʢʦʥʬʽʛʫʨʫʻʪʴʩʷ. ɿʘ ʟʘ-

ʤʦʚʯʝʥʥʷʤ ð 0,9. 

4. ʗʢʱʦ ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ ʩʪʘʪʪʽ ὧ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʥʘʟʚʫ ʩʪʘʪʪʽ ὧ, 

ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʘʪʪʷ ὧ ʜʠʜʘʢʪʠʯʥʦ ʧʝʨʝʜʫʻ ʩʪʘʪʪʽ ὧ ʟ ʬʘʢʪʦʨʦʤ 

ʚʧʝʚʥʝʥʦʩʪʽ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʜʘʣʝʥʦʩʪʽ ʧʦʟʠʮʽʾ ʥʘʟʚʠ ʚʽʜ ʧʦʯʘʪʢʫ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʩʪʘʪʪʽ: 

 

ὧᶰὝὸὰὅέὲὸὍὲὧὰόίὭέὲίὧ ᴼὧέὲὧὩὴὸὄὩὪέὶὩὧȟὧ ộὅὊ ὅὊ ᶻρɀ Ớ , 

 

ὅὊ ὧέὲίὸȟπ ὅὊ ρ ð ʟʥʘʯʝʥʥʷ, ʱʦ ʢʦʥʬʽʛʫʨʫʻʪʴʩʷ. ɿʘ 

ʟʘʤʦʚʯʝʥʥʷʤ ð 0,1; ὴ ὖέίὝὸὰὧȟὧ  ð ʧʦʟʠʮʽʷ ʥʘʟʚʠ ʩʪʘʪʪʽ ὧ ʚ ʦʩ-

ʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ʩʪʘʪʪʽ ὧ; ὰ ὒὩὲὫὸὬὧ  ð ʜʦʚʞʠʥʘ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ 

ʩʪʘʪʪʽ ὧ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ. ɺʙʘʯʘʻʪʴʩʷ ʟʘ ʜʦʮʽʣʴʥʝ ʪʘʢʦʞ ʧʨʦ-

ʘʥʘʣʽʟʫʚʘʪʠ ʥʦʚ̔ ʪʠʧʠ ʬʘʢʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʤʽʨʢʫʚʘʥʥʷ ɦ ʦʜʦ 

ʜʠʜʘʢʪʠʯʥʦʾ ʯʝʨʛʦʚʦʩʪʽ ʩʪʘʪʝʡ ʝʥʮʠʢʣʦʧʝʜʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʥʷʪʴ: 

ï ʜʘʪʠ ʩʪʚʦʨʝʥʥʷ ʩʪʘʪʝʡ; ʪʘ ʩʪʘʪʪʷ, ʷʢʘ ʩʪʚʦʨʝʥʘ ʨʘʥʽʰʝ, ʡʤʦʚʽʨʥʦ 

ʜʠʜʘʢʪʠʯʥʦ ʧʝʨʝʜʫʻ ʙʽʣʴʰ ʧʽʟʥʽʡ ʩʪʘʪʪʽ; 

ï ʥʘʟʚʘ ʘʙʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʰʫ ʩʪʘʪʪʶ ʚ ʧʝʨʰʦʤʫ ʨʝʯʝʥʥʽ ʚʩʪʫʧʫ; 

ï ʥʘʟʚʘ ʘʙʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʰʫ ʩʪʘʪʪʶ ʚ ʧʝʨʰʦʤʫ ʘʙʟʘʮʽ ʚʩʪʫʧʫ; 

ï ʽʥʬʦʨʤʘʮʽʷ ʧʽʜʨʦʟʜʽʣʫ ñɼʠʚʽʪʴʩʷ ʪʘʢʦʞò; ʚ̔ ʨʦʛʽʜʥʦ, ʩʪʘʪʪʽ, ʥʘ ʷʢʽ 

ʧʦʩʠʣʘʻʪʴʩʷ ʮʝʡ ʨʦʟʜʽʣ, ʙʫʜʫʪʴ ʜʠʜʘʢʪʠʯʥʦ ʩʣʽʜʫʚʘʪʠ ʟʘ ʧʦʪʦʯ-

ʥʦʶ ʩʪʘʪʪʝʶ; 

ï ʽʥʬʦʨʤʘʮʽʷ ʯʘʩʪʠʥ ʩʪʘʪʪʽ, ʷʢʽ ʫ ʪʝʨʤʽʥʦʣʦʛʽʾ ʚʽʢʽ ʥʘʟʠʚʘʶʪʴ «ʽʥ-

ʬʦʙʦʢʩʠ»; ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʪʦʛʦ, ʷʢ ʩʘʤʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ «ʽʥ-

ʬʦʙʦʢʩʠ», ʥʝ ʻ ʦʜʥʦʟʥʘʯʥʠʤ ʪʘ ʦʯʝʚʠʜʥʠʤ, ʥʘʪʦʤʽʩʪʴ ʮʷ ʽʥʬʦʨ-

ʤʘʮʽʷ ʤʦʞʝ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʦʭ ʥʦʚʠʭ ʪʠʧʽʚ ʬʘʢʪʽʚ. 

ɿʘʛʘʣʦʤ, ʝʪʘʧ ʧʦʙʫʜʦʚʠ ʬʘʢʪʽʚ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʜʣʷ ʷʢʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʤʝʪʦʜʫ. ʊʦʤʫ ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʬʘʢʪʽʚ ʪʘ ʢʦʨʝʢʪʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʘʚʠʣ ʤʘʶʪʴ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ. 

ɻʨʘʬ ʜʠʜʘʢʪʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ ʪʘ ʨʝʟʫʣʴʪʫʶʯʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʧʦʥʷʪʴ. ʅʘ ʬʽʥʘʣʴʥʦʤʫ ʝʪʘʧʽ ʟʽʙʨʘʥʽ ʬʘʢʪʠ ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ʩʪʘʪʝʡ 

ʦʙô̒ ʜʥʫʶʪʴʩʷ ʫ ʜʠʜʘʢʪʠʯʥʝ ʚʽʜʥʦʰʝʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ ʚʧʝʚ-

ʥʝʥʦʩʪʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʟʚʘʞʝʥʠʤ ʨʝʙʨʦʤ ʚ ʛʨʘʬʽ ʜʠʜʘʢʪʠʯʥʦʾ 
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ʦʥʪʦʣʦʛʽʾ. ʉʫʢʫʧʥʠʡ ʬʘʢʪʦʨ ʚʧʝʚʥʝʥʦʩʪʽ ʪʘʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʨʦʟʨʘʭʦ-

ʚʫʻʪʴʩʷ ʰʣʷʭʦʤ ʦʙô̒ ʜʥʘʥʥʷ ʬʘʢʪʦʨʽʚ ʚʧʝʚʥʝʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʘʚʠʣ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʩʽʭ ʬʘʢʪʽʚ, ʱʦ ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ ʮʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ 

[117]. ɼʚʘ ʬʘʢʪʦʨʠ ʚʧʝʚʥʝʥʦʩʪʽ ʦʙô̒ ʜʥʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʨʠʢʠ 

[120]: 

 

 ὅὊ  ὅὊ  ὅὊ ɀ ὅὊ z ὅὊ . 
 

ʌʦʨʤʫʣʘ ʧʦʩʣʽʜʦʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ CF 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʩʫʤʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ. ʗʢʱʦ 

ʦʪʨʠʤʫʻʪʴʩʷ ʥʝʥʫʣʴʦʚʠʡ ʬʘʢʪʦʨ ʚʧʝʚʥʝʥʦʩʪʽ ʜʣʷ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʠʭ 

ʛʽʧʦʪʝʟ, ʪʘʢʘ ʩʠʪʫʘʮʽʷ ʚʚʘʞʘʻʪʴʩʷ ʢʦʥʬʣʽʢʪʥʦʶ ʪʘ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ 

ʥʘ ʢʦʨʠʩʪʴ ʦʜʥʽʻʾ ʟ ʛʽʧʦʪʝʟ. ʅʫʣʴʦʚʠʡ ʬʘʢʪʦʨ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʚô̫ ʟʢʫ. ʂʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʟʚʘʞʝʥʠʡ ʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ, ʚʝʨʰʠ-

ʥʠ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʪʪʷʤ, ʘ ʨʝʙʨʘ ð ʜʠʜʘʢʪʠʯʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ 

(ʨʠʩ. 2.18).  

 

 

ʈʠʩ. 2.18. ʇʨʠʢʣʘʜ ʛʨʘʬʫ ʜʠʜʘʢʪʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ 

 

ʋ ʚʠʧʘʜʢʫ ʥʘʷʚʥʦʩʪʽ ʮʠʢʣʽʚ ʫ ʩʪʚʦʨʝʥʦʤʫ ʛʨʘʬʽ, ʾʭ ʩʣʽʜ ʫʩʫʥʫʪʠ, 

ʜʣʷ ʯʦʛʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ɹʝʨʛʝʨʘ-ʐʦʨʘ [124]. 

ʗʢʱʦ ʦʥʪʦʣʦʛʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʻʢʪʦʨʽʾ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ Wikipedia, ʦʪʨʠʤʘʥʠʡ ʛʨʘʬ ʩʣʽʜ ʧʝʨʝʪʚʦʨʠʪʠ ʫ ʣʽʥʽʡʥʫ ʧʦ-

ʩʣʽʜʦʚʥʽʩʪʴ ʩʪʘʪʝʡ ʰʣʷʭʦʤ ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʰʣʷʭ ʚʠʚʯʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʦʥʷʪʪʷ.  
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ʋʩʫʥʝʥʥʷ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʡ. ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʧʨʦʪʠʣʝʞʥʠʭ 

ʛʽʧʦʪʝʟ ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʚʦʤʘ ʩʪʘʪ-

ʪʷʤʠ ʤʦʞʣʠʚʘ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʦʜʥʦʯʘʩʥʦ ʽʩʥʫʶʪʴ ʩʚʽʜʯʝʥʥʷ ʥʘ ʢʦʨʠʩʪʴ 

ʦʙʦʭ ʛʽʧʦʪʝʟ. ʌʦʨʤʘʣʴʥʦ ʪʘʢʘ ʩʠʪʫʘʮʽʷ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʥʘʷʚʥʦʩʪʽ ʜʚʦʭ 

ʧʨʦʪʠʣʝʞʥʠʭ ʨʝʙʝʨ ʤʽʞ ʜʚʦʤʘ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ ʜʠʜʘʢʪʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ 

(ʨʠʩ. 2.19). 

 

 

ʈʠʩ. 2.19. ɯʣʶʩʪʨʘʮʽʷ ʢʦʥʬʣʽʢʪʫ ʚʽʜʥʦʰʝʥʴ 

 

ʆʪʞʝ ʜʣʷ ʩʪʘʪʝʡ ὧ ʪʘ ὧ ʤʘʻʤʦ ʥʘʩʪʫʧʥʫ ʩʠʪʫʘʮʽʶ: 

ï ὧέὲὧὩὴὸὄὩὪέὶὩὧȟὧ ộὅὊᴼ Ớ; 

ï ὧέὲὧὩὴὸὄὩὪέὶὩὧȟὧộὅὊᴼ Ớ. 

ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʽʨʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʟ ʙʽʣʴʰʠʤ ʬʘʢ-

ʪʦʨʦʤ ʚʧʝʚʥʝʥʦʩʪʽ. ʋ ʷʢʦʩʪʽ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʦʙʠʨʘʻʤʦ ʙʽʣʴʰʠʡ:  

 

ὅὊ ὓὃὢὅὊᴼ ȟὅὊᴼ . 

 

ʉʘʤʝ ʪʘʢʠʡ ʚʘʨʽʘʥʪ ʨʦʟʚô̫ ʟʘʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʚʠʷʚʠʚʩʷ ʥʘʡʙʽʣʴʰ 

ʘʜʝʢʚʘʪʥʠʤ ʧʽʜ ʯʘʩ ʧʽʣʦʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʘʥʘʣʽʟʫ ʩʪʘʪʝʡ Wikipedia. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʠ ʩʪʘʪʝʡ 

Wikipedia ʪʘ ʧʝʨʝʭʨʝʩʥʠʭ ʧʦʩʠʣʘʥʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʠʭ 

ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʦʥʣʘʡʥ-ʝʥʮʠʢʣʦʧʝʜʽʾ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʦ ʥʘʙʽʨ ʧʨʘʚʠʣ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʜʘʢ-

ʪʠʯʥʦʛʦ ʧʦʨʷʜʢʫ ʩʪʘʪʝʡ. ʈʝʟʫʣʴʪʘʪ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʫ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦ-

ʣʦʛʽʾ ʥʘ ʙʘʟʽ ʚʽʜʥʦʰʝʥʴ ʜʠʜʘʢʪʠʯʥʦʛʦ ʧʦʨʷʜʢʫ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʘʜʝ-

ʢʚʘʪʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʚʯʝʥʥʷ ʧʦʥʷʪʴ ʮʽʣʴʦʚʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ 

ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʩʘʤʦʥʘʚʯʘʥʥʷ [122]. ʆʪʨʠʤʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ ʛʨʘʬ 

ʜʠʜʘʢʪʠʯʥʠʭ ʚʽʜʥʦʰʝʥʴ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʚ ʤʝʞʘʭ ʘʚʪʦʤʘʪʠ-

ʟʦʚʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʜʣʷ ʷʢʦʾ Wikipedia ʟʘʣʫʯʘʻʪʴʩʷ ʫ ʷʢʦʩʪʽ 

ʜʦʜʘʪʢʦʚʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʦʛʦ ʨʝʩʫʨʩʫ.  
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2.2.3. ʄʦʜʝʣʴ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ (ʄʇʂ) 

ɹʝʟʧʝʨʝʨʚʥʘ ʦʩʚʽʪʘ, ʘʙʦ ʦʩʚʽʪʘ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ, ʟʤʽʥʶʻ 

ʦʩʚʽʪʥʶ ʧʘʨʘʜʠʛʤʫ, ʟʘʣʠʰʘʶʯʠ ʙʘʟʦʚʽ ʽ ʻʤʥʽ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʫ ʧʦʣʽ 

ʪʨʘʜʠʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʱʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʽ ʨʦʙʣʷʯʠ ʘʢʮʝʥʪ ʥʘ ʽʥ-

ʜʠʚʽʜʫʘʣʴʥʠʭ ʩʪʠʩʣʠʭ ʽ ʥʘʮʽʣʝʥʠʭ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʧʨʘʢʪʠʯʥʠʡ ʨʝ-

ʟʫʣʴʪʘʪ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ. ʅʘʡʧʨʦʛʨʝʩʠʚʥʽʰʦʶ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʙʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʥʜʝʥʮʽʡ ʟʘʣʠʰʘʻʪʴʩʷ ɯʥʪʝʨʥʝʪ-ʧʨʦʩʪʽʨ, 

ʦʩʚʽʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ Web-ʩʠʩʪʝʤʠ ʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. 

ʋ ʩʫʯʘʩʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʫʩʧʽʣʴʥʠʭ ʫʤʦʚʘʭ ʙʝʟʧʝʨʝʨʚʥʘ ʦʩʚʽʪʘ 

ʩʫʧʨʦʚʦʜʞʫʻ ʬʘʭʽʚʮʷ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʡʦʛʦ ʨʦʙʦʯʦʛʦ ʧʝʨʽʦʜʫ ʞʠʪʪʷ. 

ɽʢʩʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʚʥʝʩʢʽʚ ʷʢ ʚ ʽʥʪʝ-

ʣʝʢʪʫʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʦʞʥʦʛʦ ʬʘʭʽʚʮʷ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʚ ʩʫʢʫʧʥʠʡ ʽʥʪʝ-

ʣʝʢʪʫʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʝʨʩʦʥʘʣʫ ʦʨʛʘʥʽʟʘʮʽʾ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʢʝʨʽʚ-

ʥʠʮʪʚʘ ʢʦʤʧʘʥʽʡ, ʭʦʯʘ ʡ ʙʘʞʘʶʪʴ ʪʦʛʦ, ʧʨʦʪʝ ʚʞʝ ʩʚʽʜʦʤʦ ʥʝ ʦʯʽʢʫʶʪʴ 

ʧʦʚʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʩʚʦʾʭ ʤʘʡʙʫʪʥʽʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʫʩʽʤ ʩʧʝʢʪʨʦʤ ʥʝ-

ʦʙʭʽʜʥʠʭ ʟʥʘʥʴ ʽ ʫʤʽʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʘ-

ʜʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʥʘ ʙʘʟʽ ʣʠʰʝ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʆʜʥʘ ʟ 

ʧʨʠʯʠʥ ʮʴʦʛʦ ð ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʘ ʽʥʝʨʪʥʽʩʪʴ ʜʝʨʞʘʚʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛ-

ʨʘʤ ʚʽʜʥʦʩʥʦ ʧʨʠʩʢʦʨʝʥʠʭ ʟʤʽʥ ʽ ʦʥʦʚʣʝʥʴ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘ-

ʮʽʡʥʠʭ ʧʨʦʮʝʩʘʭ, ʘ ʪʘʢʦʞ ʚ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʽʡ ʙʘʟʽ ʛʘʣʫʟʝʡ, ʱʦ 

ʙʫʨʭʣʠʚʦ ʨʦʟʚʠʚʘʶʪʴʩʷ.  

ʑʝ ʦʜʥʘ ʩʪʦʨʦʥʘ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ð ʦʩʚʽʪʘ ʜʦʨʦʩʣʠʭ. ʎʝʡ 

ʩʝʢʪʦʨ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʚʽʜʯʫʚʘʻ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ ʷʢʽʩʥʠʭ ʦʩʚʽʪ-

ʥʽʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʣʠ ʥʘ ʟʥʘʯʥʠʡ ʧʦʧʠʪ. ʇʦʧʠʪ ʮʝʡ ʚʠʨʘʞʘʻʪʴʩʷ 

ʚ ʛʦʪʦʚʥʦʩʪʽ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ, ʬʘʭʽʚʮʷ ʨʦʟʚʠʚʘʪʠʩʷ ʽ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ 

ʩʚʦʾ ʧʨʦʬʝʩʽʡʥʽ ʷʢʦʩʪʽ, ʘʙʦ ʞ ʟʤʽʥʶʚʘʪʠ ʽ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠ ʬʘʭʦʚʠʡ ʧʦ-

ʪʝʥʮʽʘʣ, ʦʪʨʠʤʫʶʯʠ ʜʦʜʘʪʢʦʚʫ ʦʩʚʽʪʫ ʟʨʫʯʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦ-

ʙʦʤ. ʃʶʜʠ ʛʦʪʦʚʽ ʚʯʠʪʠʩʷ ʫ ʟʨʫʯʥʠʡ ʯʘʩ, ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʥʠʭ ʪʝʤʧʽ ʽ ʫ 

ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ, ʪʦʙʪʦ ʜʠʩʪʘʥʮʽʡʥʦ, ʥʝ ʚʽʜʨʠʚʘʶʯʠʩʴ ʚʽʜ ʟʚʠʯʘʡʥʠʭ 

ʞʠʪʪʻʚʠʭ ʦʙʦʚô̫ ʟʢʽʚ ʽ ʧʨʠʥʮʠʧʦʚʦ ʥʝ ʟʤʽʥʶʶʯʠ ʥʘʣʘʛʦʜʞʝʥʠʡ ʩʪʠʣʴ 

ʞʠʪʪʷ.  

ʆʢʨʝʩʣʝʥʽ ʦʩʚʽʪʥʽ ʚʠʢʣʠʢʠ ʯʘʩʪʦ ʟʤʫʰʝʥʽ ʚʠʨʽʰʫʚʘʪʠ ʩʘʤʽ ʩʧʽʚ-

ʨʦʙʽʪʥʠʢʠ ʯʝʨʝʟ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ. ʏʘʩʪ-

ʢʦʚʦ ʮʽ ʚʠʢʣʠʢʠ ʧʦʢʨʠʚʘʶʪʴʩʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʤʠ, ʧʨʦʪʝ ʥʝ ʟʘʚʞʜʠ 

ʷʢʽʩʥʠʤʠ ʧʨʠʚʘʪʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʢʫʨʩʘʤʠ. ɯʥʰʠʤ, ʙʽʣʴʰ ʪʨʘʜʠʮʽʡ-

ʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʜʦʨʦʩʣʠʤ, ʻ 

ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʷʢʽ ʧʨʦʪʝ ʜʦʩʪʫʧʥʽ, ʷʢ ʧʨʘʚʠʣʦ, ʣʠʰʝ 
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ʜʣʷ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʑʝ ʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʜʣʷ ʩʘʤʦʥʘʚʯʘʥʥʷ, 

ʟʘʚʜʷʢʠ ʜʦʩʪʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʻ ʧʣʘʪʥʽ ʽ ʙʝʟʦʧʣʘʪʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʨʝʩʫʨʩʠ ð ʧʝʨʰ ʟʘ ʚʩʝ ɯʥʪʝʨʥʝʪ, ʘ ʪʘʢʦʞ ʜʨʫʢʦʚʘʥʽ ʚʠʜʘʥʥʷ, ʥʘʚʯʘʣʴ-

ʥʽ ʧʦʩʽʙʥʠʢʠ ʪʦʱʦ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʟʠʪʠʚʥʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʦʩ-

ʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʦʩʪʘʻ ʷʢ ʥʝʛʘʪʠʚʥʝ ʷʚʠʱʝ ʽʥʬʦʨ-

ʤʘʮʽʡʥʦʛʦ ʚʠʙʫʭʫ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʷʢʽʩʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʥʘʚ-

ʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʤʘʛʘʶʯʠʩʴ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʧʨʦʙʣʝʤʫ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦʛʦ ʧʝʨʝʥʘʩʠʯʝʥʥʷ, ʨʦʟʨʦʙʥʠʢʠ ʩʫʯʘʩʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʥʘʚʯʘʥʥʷ ʥʘʤʘʛʘʶʪʴʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʩʚʦʾ ʢʦʤʧʣʝʢʩʠ ʝʬʝʢʪʠʚʥʦʶ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʦʶ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ ʯʝʨʝʟ ʛʥʫʯʢʽ ʤʦʜʝʣʽ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ [22, 95, 100]. ʊʘʢʠʤ 

ʯʠʥʦʤ ʧʝʨʩʦʥʘʣʫ ʽ ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʠʩʪʝʤʠ ʥʘʜʘʶʪʴʩʷ ʟʨʫʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʚʽʜʙʦʨʫ ʽ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʮʽʣʴʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʪʦʤʽʩʪʴ, 

ʥʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʘʣʠʰʘʻʪʴʩʷ ʙʨʘʢ ʫʚʘʛʠ ʜʦ ʪʘʢʦʾ ʭʘʨʘʢʪʝʨʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, ʷʢ ʧʨʘʢʪʠʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 

[62], ʪʦʙʪʦ ʙʝʟʧʦʩʝʨʝʜʥʷ ʦʨʽʻʥʪʘʮʽʷ ʥʘʚʯʘʥʥʷ ʥʘ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʟʥʘʥʴ ʧʽʜ ʯʘʩ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢʘ ʚʠʤʦʛʘ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʨʘʭʫʥʦʢ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʩʧʝ-

ʮʽʘʣʽʩʪʘ ʽ ʾʭ ʟʚô̫ ʟʢʫ ʟ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʧʝʨʩʧʝʢʪʠʚʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʨʽʰʝʥʥʷ 

ʚʢʘʟʘʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʙʣʝʤ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧ-

ʪʝʥʮʽʡ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʦ-

ʪʨʝʙʫʻ ʟʤʽʥʠ ʘʢʮʝʥʪʽʚ ʽ ʧʝʨʝʭʦʜʫ ʚʽʜ ʢʝʨʽʚʥʦʾ ʨʦʣʽ ʢʦʥʪʝʥʪʫ ʜʦ ʢʝʨʫ-

ʚʘʥʥʷ ʥʘʚʯʘʥʥʷʤ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʝʪʝʥʮʽʡ. ʇʦʜʽʙʥʽ ʧʠʪʘʥʥʷ ʚʞʝ ʰʠʨʦʢʦ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʚ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʣʘʭ [125]. ʊʘʢ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʚʞʝ ʚʦʣʦʜʽʶʪʴ 

ʰʠʨʦʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʦ ʢʝʨʫʚʘʥʥʶ ʢʦʥʪʝʥʪʦʤ, ʪʘʢʦʞ ʽ ʤʦʜʝʣʷʤʠ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʤʠ ʦʪʨʠʤʫʻʤʦ ʢʨʘʱʫ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʦʚʽʩ-

ʪʠ ʥʘ ʦʩʚʽʪʥʽ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʜʘʧʪʫʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʦ 

ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʠʭ ʧʦʪʨʝʙ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʪʦʯʥʽʰʦʛʦ ʥʘʣʘʰʪʫ-

ʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ (ʄʇʂ) [126] 

ʧʦʜʘʻ ʟʥʘʥʥʷ ʧʨʦ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʧʨʦʬʝʩʽʾ ʽ ʧʦʩʘʜʠ. ʄʦʜʝʣʶʚʘʥʥʷ ʢʦʤ-

ʧʝʪʝʥʮʽʡ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʙʝʟ-

ʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ [7]. ʗʢ ʧʨʦʧʦʥʫʻʪʴʩʷ ʫ [7], ʢʦʞʥʘ ʥʘʚʯʘʣʴʥʘ ʜʽ-

ʷʣʴʥʽʩʪʴ ʧʦʚʠʥʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚô̫ ʟʫʚʘʪʠʩʴ ʽʟ ʧʨʦʬʝʩʽʡʥʠʤʠ ʦʯʽ-

ʢʫʚʘʥʥʷʤʠ ʘʙʦ ʚʠʤʦʛʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʩʘʜʦʚʽ ʽʥ-
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ʩʪʨʫʢʮʽʾ ʽ ʢʣʶʯʦʚʽ ʧʦʩʘʜʦʚʽ ʟʘʚʜʘʥʥʷ. ʎʠʤ ʟʘʚʜʘʥʥʷʤ ʤʘʻ ʙʫʪʠ ʧʦʩʪʘʚ-

ʣʝʥʠʡ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʥʪ.  

ʋ ʄʇʂ ʤʦʜʝʣʶʶʪʴʩʷ ʽ ʦʧʠʩʫʶʪʴʩʷ ʢʦʥʢʨʝʪʥʽ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤ-

ʧʝʪʝʥʮʽʾ (ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ, ʫʤʽʥʥʷ), ʟ ʩʫʢʫʧʥʦʩʪʽ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʟʘ-

ʛʘʣʴʥʠʡ ʦʧʠʩ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ (ʧʨʦʬʝʩʽʾ). ʄʦʜʝʣʴ ʦʨʽʻʥʪʫ-

ʻʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʽ ʧʨʦʬʝʩʽʾ ʽ ʧʦʩʘʜʠ, ʥʘ ʷʢʽ ʻ ʧʦʧʠʪ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ.  

ʋ ʨʦʙʦʪʽ [127] ʘʥʘʣʽʟʫʶʪʴʩʷ ʧʨʦʬʝʩʽʾ, ʙʫʜʫʶʪʴʩʷ ʪʘʢ ʟʚʘʥʽ ʧʨʦ-

ʬʝʩʽʦʛʨʘʤʠ, ʨʦʙʠʪʴʩʷ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʬʝʩʽʾ. ʋ ʨʦʙʦʪʽ [128] 

ʨʦʙʠʪʴʩʷ ʘʥʘʣʽʟ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʫ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʫ ɺʅɿ, 

ʘʥʘʣʽʟʫʶʪʴʩʷ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʨʦʬʝʩʽʾ, ʽ ʾʭ ʟʚô̫-

ʟʦʢ ʽʟ ʦʩʚʽʪʥʽʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ɯʜʝʾ ʽ ʤʝʪʦʜʠ ʛʝʥʝʨʘʮʽʾ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʥʘ ʦʩʥʦʚʽ ʩʪʘʨʪʦʚʠʭ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʘ ʪʘ 

ʚʠʤʦʛ ʜʦ ʙʘʞʘʥʦʾ ʧʦʩʘʜʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ [129]. ʅʘʪʦʤʽʩʪʴ ʚ ʮʽʡ ʨʦ-

ʙʦʪʽ ʥʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʬʦʨʤʘʣʴʥʘ ʤʦʜʝʣʴ ʽ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦ-

ʙʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʝʪʝʥʮʽʡ ʽ ʾʭ ʟʚô̫ ʟʦʢ ʟ ʢʦʥʪʝʥʪʦʤ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʟʜʦʙʫʚʘʯʝʤ ʤʦʜʝʣʴ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ 

ʩʣʫʞʠʪʴ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ 

ʟʘʧʠʪʫ ʜʦ ʩʠʩʪʝʤʠ ʽ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʛʝ-

ʥʝʨʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʥɹʦʛʦ Web-ʩʝʨʝʜʦʚʠʱʘ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʦʩʚʽʪʥʽʡ ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʇʂ ʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʦʙʦʪʠ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ ʟʘ ʧʘʨʘʜʠʛʤʦʶ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʩʧʝʮʠʬʽʢʫ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʧʠʩʫ ʢʦʤʧʝʪʝʥʮʽʡ, ʧʦʩʘʜ 

ʽ ʧʨʦʬʽʣʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʙʫʣʦ ʦʙʨʘʥʦ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʷʢ ʙʘʟʦʚʫ 

ʜʣʷ ʧʦʜʘʥʥʷ ʤʦʜʝʣʽ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ. ʊʘʢ, ʩʫʢʫʧʥʠʡ ʦʧʠʩ 

ʢʦʤʧʝʪʝʥʮʽʡ ʚ ʥʘʚʯʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʻ ʥʘʙʦʨʦʤ ʧʽʜʜʝʨʝʚ, ʢʦʨʽʥʴ ʢʦʞʥʦʛʦ 

ʟ ʷʢʠʭ ʚʢʘʟʫʻ ʥʘ ʢʦʤʧʝʪʝʥʮʽʶ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʤ-

ʧʝʪʝʥʮʽʷʭ ʥʠʞʯʦʛʦ ʨʽʚʥʷ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʪʘʢ ʩʘʤʦ ʤʘʶʪʴ ʧʽʜʣʝʛʣʽ 

ʢʦʤʧʝʪʝʥʮʽʾ ʽ ʪ.ʜ. ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʥʝʛʥʫʯʢʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʩʪʨʦʛʦʾ 

ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʜʦ-

ʟʚʦʣʷʻ ʦʜʥʫ ʙʘʟʦʚʫ ʢʦʤʧʝʪʝʥʮʽʶ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʧʽʜʣʝʛʣʫ ʜʣʷ ʙʽʣʴʰʝ 

ʥʽʞ ʦʜʥʽʻʾ ʢʦʤʧʝʪʝʥʮʽʾ ʚʠʱʦʛʦ ʨʽʚʥʷ, ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʪʠʤ ʩʘʤʠʤ ʩʪʨʫʢ-

ʪʫʨʫ ʢʦʤʧʝʪʝʥʮʽʡ ʫ ʬʦʨʤʽ ʘʮʠʢʣʽʯʥʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʫ. ʄʦʜʝʣʶ-

ʚʘʥʥʷ ʧʨʦʬʽʣʶ ʩʧʝʮʽʘʣʽʩʪʘ ʘʙʦ ʧʦʩʘʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʦʢʨʝʩʣʝʥ-

ʥʷ ʢʦʣʘ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʢʦ-

ʥʘʥʥʷ ʧʦʩʘʜʦʚʠʭ ʦʙʦʚô̫ ʟʢʽʚ ʽ ʟʘʚʜʘʥʴ. ʇʦʜʽʙʥʘ ʩʪʨʫʢʪʫʨʘ ʫ ʧʦʻʜʥʘʥʥʽ 

ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʽ ʥʘʚʯʘʣʴʥʠʤ 
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ʢʦʥʪʝʥʪʦʤ ʜʘʻ ʟʤʦʛʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ.  

ʇʦʜʘʤʦ ʦʧʠʩ ʤʦʜʝʣʽ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ. ʄʥʦʞʠʥʘ ʢʦʤʧʝ-

ʪʝʥʮʽʡ, ʦʧʠʩʘʥʠʭ ʫ ʩʠʩʪʝʤʽ:   

 

S={ si} ,i=1..nS . 

  

ɯʻʨʘʨʭʽʷ ʢʦʤʧʝʪʝʥʮʽʡ:  

 

ChS: SŸ2S . 

 

ɹʘʪʴʢʽʚʩʴʢʽ ʟʚô̫ ʟʢʠ:  

 

FS:SŸS . 

 

ʄʥʦʞʠʥʘ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ-ʥʘʱʘʜʢʽʚ ʢʦʤʧʝʪʝʥʮʽʾ s S, ʘʙʦ ʜʝ-

ʢʦʤʧʦʟʠʮʽʷ ʢʦʤʧʝʪʝʥʮʽʾ ʻ ʧʦʩʣʽʜʦʚʥʠʤ ʦʙô̒ ʜʥʘʥʥʷʤ ʤʥʦʞʠʥ ʜʦʯʽʨʥʽʭ 

ʢʦʤʧʝʪʝʥʮʽʡ ChS(s) ʚʛʣʠʙ ʧʦ ʽʻʨʘʨʭʽʯʥʽʡ ʩʪʨʫʢʪʫʨʽ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʤʧʝʪʝʥʮʽʡ-ʥʘʱʘʜʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠʤʝʤʦ ʦʧʝʨʘʪʦʨ: 

 

DescS(s), sÍ S. 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ 

ʚʚʦʜʠʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʧʩʝʚʜʦʥʽʤʽʚ, ʘʥʘʣʦʛʽʯʥʝ ʜʣʷ ʤʦʜʝʣʽ ʢʦʥʪʝʥʪʫ 

Tree-Net [100]. ʋ ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ ʯʘʩʪʦ ʢʦʤʧʝʪʝʥʮʽʾ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʦʜʥʘʢʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ ʥʠʞʯʠʭ ʨʽʚʥʽʚ, ʷʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ 

ʚʠʱʝ, ʥʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʝʢʪʥʦ ʤʦʜʝʣʶʚʘʪʠ ʢʦʤʧʝʪʝʥʮʽʾ ʣʠʰʝ ʥʘ 

ʦʩʥʦʚʽ ʞʦʨʩʪʢʦʾ ʽʻʨʘʨʭʽʾ, ʱʦ ʥʝ ʜʦʧʫʩʢʘʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʜʥʘʢʦʚʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ ʫ ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʩʪʨʫʢʪʫʨʠ. ʊʦʤʫ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʚʽʜʥʦ-

ʰʝʥʥʷ ʧʩʝʚʜʦʥʽʤʽʚ, ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʤʦʜʝʣʴ ʢʦʤʧʝ-

ʪʝʥʮʽʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʜʥʘ ʢʦʤʧʝʪʝʥʮʽʷ ʤʦʛʣʘ ʩʪʘʪʠ ʧʽʜˇʨʫʥʪʷʤ ʥʝ 

ʣʠʰʝ ʜʣʷ ʻʜʠʥʦʾ ʙʘʪʴʢʽʚʩʴʢʦʾ, ʘ ʡ ʜʣʷ ʽʥʰʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚʠʱʦʛʦ 

ʨʽʚʥʷ. ʇʩʝʚʜʦʥʽʤʠ ʢʦʤʧʝʪʝʥʮʽʡ ʟʘʜʘʶʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ: 

 

AS: SŸS . 
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ʊʫʪ ʤʥʦʞʠʥʘ ʢʦʤʧʝʪʝʥʮʽʡ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʩʘʤʫ ʩʝʙʝ, ʧʦʢʘʟʫ-

ʶʯʠ, ʷʢʽ ʟ ʢʦʤʧʝʪʝʥʮʽʡ ʻ ʧʩʝʚʜʦʥʽʤʘʤʠ ʽʥʰʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ s=AS(sǋ) 

ʧʦʜʘʻ ʢʦʤʧʝʪʝʥʮʽʶ-ʜʞʝʨʝʣʦ s ʜʣʷ ʾʾ ʧʩʝʚʜʦʥʽʤʘ sǋ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʫʩʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʜʘʣʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʚʪʦʤʘʪʠʯʥʫ ʧʽʜʩʪʘ-

ʥʦʚʢʫ ʜʣʷ ʝʣʝʤʝʥʪʽʚ-ʧʩʝʚʜʦʥʽʤʽʚ ʽ ʾʭ ʟʘʤʽʥʫ ʚʽʜʧʦʚʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ-

ʜʞʝʨʝʣʦʤ.  

ɺʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʢʦʞʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʩʪʦʩʫʻʪʴʩʷ ʥʘʙʽʨ ʢʦʥʪʝʥ-

ʪʫ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: 

 

VS: SŸ2V . 

 

ɿʚʘʞʘʶʯʠ ʥʘ ʩʝʤʘʥʪʠʯʥʽ ʨʦʣʽ ʽ ʟʚô̫ ʟʢʠ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ, ʙʘʟʦ-

ʚʠʡ ʥʘʙʽʨ ʢʦʥʪʝʥʪʫ ʢʦʤʧʝʪʝʥʮʽʾ, ʟʘʜʘʥʠʡ ʫ ʚʽʜʥʦʰʝʥʥʽ VS ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʰʠʨʝʥʠʡ.  

ɺʧʣʠʚ ʥʘ ʦʙʩʷʛ ʢʦʥʪʝʥʪʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʢʦʤʧʝʪʝʥʮʽʾ, ʤʘʶʪʴ 

ʩʝʤʘʥʪʠʯʥʽ ʨʦʣʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ð ʩʝʤʘʥʪʠʯʥʠʡ ʙʣʦʢ ʽ ʩʧʠʩʦʢ 

[100]. ʊʘʢ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʦʥʪʝʥʪ ʢʦʤʧʝʪʝʥʮʽʾ ʤʽʩʪʠʪʴ ʩʝʤʘʥʪʠʯʥʠʡ 

ʙʣʦʢ, ʫʩʽ ʝʣʝʤʝʥʪʠ ʮʴʦʛʦ ʙʣʦʢʫ, ʪʦʙʪʦ ʫʩʷ ʛʽʣʢʘ ʢʦʥʪʝʥʪʫ, ʪʘʢʦʞ ʚʽʜʥʦ-

ʩʠʪʴʩʷ ʜʦ ʢʦʥʪʝʥʪʫ ʢʦʤʧʝʪʝʥʮʽʾ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʢʠ. ʗʢʱʦ ʝʣʝʤʝʥʪ-

ʩʧʠʩʦʢ ʚʭʦʜʠʪʴ ʜʦ ʢʦʥʪʝʥʪʫ ʢʦʤʧʝʪʝʥʮʽʾ, ʪʦʜʽ ʫʩʽ ʧʽʜʣʝʛʣʽ ʝʣʝʤʝʥʪʠ 

ʮʴʦʛʦ ʩʧʠʩʢʫ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʦʤʧʝʪʝʥʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʚʥʠʡ 

ʥʘʙʽʨ ʢʦʥʪʝʥʪʫ ʢʦʤʧʝʪʝʥʮʽʾ ʦʧʠʩʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ: 

 

VatS(s)={ v: vÍVS(s)Ù ( vÍ Desc(vǋ)Ø vǋÍVS(s)ØVType(vǋ)=block )Ù(vÍ 

Ch(vǋ)Ø vǋÍVS(s)ØVType(vǋ)=list )}  . 

 

ɺʽʜʧʦʚʽʜʥʦ ʟʚô̫ ʟʦʢ ʢʦʥʪʝʥʪʫ ʽ ʢʦʤʧʝʪʝʥʮʽʡ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘ-

ʞʝʥʥʷʤʠ:  

 

SV: VŸ2S . 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʝʪʝʥʮʽʡ ʤʦʞʥʘ ʙʫʜʫʚʘʪʠ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩ-

ʪʘ. ɼʣʷ ʮʴʦʛʦ ʦʢʨʝʩʣʶʻʪʴʩʷ ʢʦʣʦ ʢʦʤʧʝʪʝʥʮʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʦ-

ʤʫ ʧʨʦʬʽʣʶ. ʄʥʦʞʠʥʘ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ ʤʦʜʝʣʶʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ: 

 

Exp={ expi}  . 
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ʊʫʪ expi ʧʦʟʥʘʯʘʻ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʝʪʝʥʮʽʡ. 

ɿʚô̫ ʟʦʢ ʤʽʞ ʧʨʦʬʽʣʝʤ ʩʧʝʮʽʘʣʽʩʪʘ ʽ ʡʦʛʦ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʟʘʜʘʻʪʴʩʷ ʚʽ-

ʜʦʙʨʘʞʝʥʥʷʤ: 

 

SExp: ExpŸ2S . 

 

ʂʦʨʠʩʪʫʚʘʯ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ, ʦʢʨʽʤ ʚʠ-

ʢʦ̫ʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʚ ʩʠʩʪʝʤʽ ʧʨʦʬʽʣʽʚ ʩʧʝʮʽʘʣʽʩʪʘ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʪʘʢʦʞ ʽ ʚʣʘʩʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʚʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʊʘʢʠʤ ʯʠʥʦʤ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ 

ʟʤʦʛʫ ʦʙʠʨʘʪʠ ʙʘʞʘʥʠʡ ʧʨʦʬʽʣʴ, ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʠʡ ʽ ʟʤʽʥʶʚʘʪʠ ʧʝʨʝ-

ʣʽʢ ʮʽʣʴʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʧʨʦʬʽʣʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʫʢʫʧʥʽʩʪʴ ʤʦʜʝʣʝʡ ʨʽʚʥʷ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʟʦ-

ʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.20. 

 

 

 

ʈʠʩ. 2.20. ʉʫʢʫʧʥʽʩʪʴ ʤʦʜʝʣʝʡ ʨʽʚʥʷ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ. ɼʽʘʛʨʘʤʘ 

ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʥʦʪʘʮʽʾ UML  
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2.3. ʆʨʛʘʥʽʟʘʮʽ ̫ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʨʪʘʣʽ 

ʅʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʚʠʨʽ-

ʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ ʷʢ ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʜʣʷ ʽʥʽʮʽʘʣʽʟʘʮʽʾ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ Web-ʧʨʦʩʪʦʨʫ, ʧʦʙʫʜʦʚʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʽ ʜʽʘʛʥʦʩʪʠʢʘ 

ʟʥʘʥʴ, ʧʦʙʫʜʦʚʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʚʽʜʥʠʢʘ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʩʝ-

ʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʢʫʨʩʫ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʾ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʤʦʜʝ-

ʣʶʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʦʧʠʩʫ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ, ʨʝʘʣʽʟʘʮʽʾ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʧʦʜʘʶʪʴʩʷ ʤʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʎʽ ʟʘʜʘʯʽ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʷʢ ʤʦʜʝʣʴ 

ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ (ʄʆɿ), ʤʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ (ʄʂ), ʤʦʜʝʣʴ ʢʦʥʪʨʦʣʶ 

ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʥʴ ʪʘ ʩʪʘʥʫ ʥʘʚʯʘʥʥʷ (ʄʂɼ), ʤʦʜʝʣʴ ʚʠʢʣʘʜʘʥʥʷ ʽ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʪʨʘʪʝʛʽʡ (ʄɺ). 

 
 

 

2.3.1. ʄʦʜʝʣʴ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʥʴ ʪʘ ʩʪʘʥʫ ʥʘʚʯʘʥʥʷ 

ʄʦʜʝʣʴ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʥʴ ʪʘ ʩʪʘʥʫ ʥʘʚʯʘʥʥʷ (ʄʂɼ) 

ʧʦʜʘʻ ʪʝʭʥʦʣʦʛʽʾ ʛʝʥʝʨʘʮʽʾ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʩʪʽʚ. ʄʦʜʝʣʴ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ Tree-Net ʽ ʇʊʄ. ʇʨʠ ʮʴʦʤʫ ʙʫʜʽʚʝʣʴʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʻ ʩʝʤʘʥʪʠʯʥʽ ʩʫʪʥʦʩʪʽ ʇʊʄ. ʄʦʜʝʣʴ ʢʦʥ-

ʪʝʥʪʫ Tree-Net ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʚô̫ ʟʢʫ ʤʽʞ ʟʘʚʜʘʥʥʷʤʠ ʪʝʩʪʽʚ ʽ 

ʢʦʥʢʨʝʪʥʦʶ ʧʦʨʮʽʻʶ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. ʄʂɼ ʩʣʫʞʠʪʴ ʪʘʢʦʞ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ, ʧʦʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ (ʄʇʂ). ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʦʙʫʜʦ-

ʚʠ ʪʝʩʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʤʦʜʝʣʽ ʨʦʟʛʣʷʥʫʪʘ ʚ ʨʦʙʦʪʘʭ 

[99, 102ï104]. 

ʄʝʪʦʜʠ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʻ ʢʦʥʪʨʦʣʴ ʽ 

ʜʽʘʛʥʦʩʪʠʢʘ ʟʥʘʥʴ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʠʭ ʚ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜ-

ʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʢʣʠʢʘʶʪʴ 

ʧʝʚʥʽ ʪʝʭʥʽʯʥʽ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʨʫʜʥʦʱʽ. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦ-

ʚʩʶʜʞʝʥʠʭ ʜʠʩʪʘʥʮʽʡʥʠʭ ʬʦʨʤ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʻ ʢʦʤʧôʁ ʪʝʨʥʝ ʪʝʩʪʫ-

ʚʘʥʥʷ. ʅʘʫʢʦʚʮʽ ʽ ʩʧʝʮʽʘʣʽʩʪʠ ʚ ʦʙʣʘʩʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʦʩʚʽʪʠ ʽ ʽʥʬʦʨʤʘ-

ʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʨʦʙʠʣʠ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʨʦʟʨʦʙʢʫ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʨʝʘʣʽʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ. ʋ ʨʦʙʦʪʽ ʇ. ɹʨʫʩʠʣʦʚʩʴʢʦʛʦ [130] ʧʦʜʘʥʦ ʜʝ-
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ʪʘʣʴʥʠʡ ʦʛʣʷʜ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʚ ʦʩʚʽʪʥʽʡ Web-

ʩʠʩʪʝʤʽ, ʱʦ ʚʢʣʶʯʘʻ ʪʘʢʽ ʩʪʘʜʽʾ ʷʢ ʧʽʜʛʦʪʦʚʢʘ, ʧʦʜʘʥʥʷ ʽ ʦʮʽʥʶʚʘʥʥʷ. 

ʗʢ ʧʨʘʚʠʣʦ ʩʪʘʜʽʷ ʧʽʜʛʦʪʦʚʢʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʟʘʣʠʰʘʻʪʴʩʷ ʩʣʘʙʢʦ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʽ ʚʠʤʘʛʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʨʦʙʦʪʠ ʚʠʢʣʘʜʘʯʘ.  

ʋ ʪʦʡ ʯʘʩ, ʷʢ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʢʦʥʪ-

ʨʦʣʶ ʟʥʘʥʴ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʧʠʪʘʥʥʷʭ ʚʘʣʽʜʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʽʚ, 

ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʦʛʦ ʙʘʥʢʫ ʟʘʚʜʘʥʴ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʣʠ-

ʰʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʧʨʝʨʦʛʘʪʠʚʦʶ ʚʠʢʣʘʜʘʯʘ, ʱʦ ʧʨʘʮʶʻ ʙʝʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. ɼʽʡʩʥʦ 

ʥʘʤʘʛʘʥʥʷ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘʰʪʦʚʭʫ-

ʶʪʴʩʷ ʥʘ ʦʙʣʘʩʪʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʽ ʥʘ ʧʨʦʙʣʝʤʠ ʬʦʨʤʘʣʽʟʘʮʽʾ 

ʟʥʘʥʴ ʪʘ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʽʚ.  

ʊʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʟʘʩʦʙʽʚ ʪʝʩʪʫʚʘʥʥʷ ʬʘʢʪʠʯʥʦ 

ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧôʁ ʪʝʨʠʟʘʮʽʶ ʨʫʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ʉʫʪʴ ʪʘʢʦʛʦ ʧʽʜ-

ʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦ-

ʛʽʡ ʟʘʤʽʩʪʴ ʧʘʧʝʨʦʚʦʾ ʨʦʙʦʪʠ, ʱʦ ʜʘʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʫʧ-

ʨʘʚʣʽʥʥʷ ʬʦʨʤʫʚʘʥʥʷʤ ʪʝʩʪʽʚ ʟ ʙʘʥʢʫ ʩʪʚʦʨʝʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʘʚʪʦʤʘ-

ʪʠʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʜʥʦʯʘʩʥʦ ʽ ʧʝʨʝʚʘʛʦʶ, ʽ ʥʝʜʦʣʽʢʦʤ ʜʘ-

ʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʨʫʯʥʝ, ʥʝʘʚʪʦʤʘʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʴ. ɿʘʚʜʘʥʥʷ, 

ʧʨʦʬʝʩʽʡʥʦ ʨʦʟʨʦʙʣʝʥʽ ʝʢʩʧʝʨʪʦʤ, ʤʘʶʪʴ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʽ ʟʨʦʟʫʤʽʣʽʩʪʴ. 

ʋ ʚʠʧʘʜʢʫ ʢʦʥʢʨʝʪʥʠʭ ʩʪʘʪʠʯʥʠʭ ʪʝʩʪʽʚ ʤʘʶʪʴ ʤʽʩʮʝ ʰʠʨʦʢʽ ʤʦʞʣʠ-

ʚʦʩʪʽ ʜʣʷ ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘ ʧʠʪʘʥʥʷʭ ʚʘʣʽʜʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ. ʆʜʥʘʢ 

ʩʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʧʽʜʭʦʜʫ ʻ ʚʠʩʦʢʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ 

ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʎʷ ʧʨʦʙʣʝʤʘ ʧʽʜʩʠʣʶʻʪʴʩʷ ʟʘʜʘʯʝʶ 

ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʜʦʙʨʦʩʦʚʽʩʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʩʪʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʥʘ-

ʷʚʥʽʩʪʴ ʚʝʣʠʢʦʛʦ ʙʘʥʢʫ ʟʘʚʜʘʥʴ ʽ ʜʠʥʘʤʽʯʥʫ ʢʦʤʧʦʟʠʮʽʶ ʥʘ ʡʦʛʦ ʦʩʥʦ-

ʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʩʪʫ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ «ʩʧʠʩʫʚʘʥʥ»̫. ʂʨʽʤ ʪʦʛʦ 

ʚʠʢʣʘʜʘʯ, ʱʦ ʩʪʚʦʨʶʻ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʥʝʩʝ ʧʝʜʘʛʦʛʽʯʥʫ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʽʩʪʴ ʟʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʚʤʽʩʪʫ ʢʦʥʪʨʦʣʶ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʥʪʫ. ʊʦʤʫ ʮʝ 

ʚʠʤʘʛʘʻ ʚʽʜ ʨʦʟʨʦʙʥʠʢʘ ʪʝʩʪʽʚ ʥʝ ʪʽʣʴʢʠ ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʴ ʟ ʧʨʝʜʤʝʪ-

ʥʦʾ ʦʙʣʘʩʪʽ, ʘʣʝ ʡ ʟʥʘʥʥʷ ʽ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʩʪʫʜʝʥʪʘʤ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚ-

ʯʘʥʥʷ ʷʢ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ. 

ɿ ʤʝʪʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʽ ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʽʜʛʦʪʦʚʢʠ ʜʠʩʪʘʥ-

ʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʟ ʪʝʩʪʦʚʠʤʠ ʙʣʦʢʘʤʠ ʥʘʫʢʦʚʮʷʤʠ ʙʫʣʠ ʟʘ-

ʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ [131].  
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ʇʘʨʘʤʝʪʨʠʟʦʚʘʥʽ ʪʝʩʪʠ. ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽ ʧʦʨʽʚʥʷʥʦ ʥʝ-

ʩʢʣʘʜʥʠʭ ʚ ʨʝʘʣʽʟʘʮʽʾ ʻ ʧʽʜʭʽʜ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʭ ʪʝʩʪʽʚ [131ï136]. ʉʫʪʴ 

ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʧʦʜʘʥʥʽ ʨʽʟʥʠʤ ʩʪʫʜʝʥʪʘʤ ʰʘʙʣʦʥʥʦʛʦ ʟʘʚʜʘʥʥʷ, 

ʷʢʝ ʚʽʜʨʽʟʥʷʪʠʤʝʪʴʩʷ ʧʝʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʛʝʥʝʨʫʶʪʴʩʷ ʘʚʪʦʤʘ-

ʪʠʯʥʦ. ɺʽʜʧʦʚʽʜʴ ʚʚʦʜʠʪʴʩʷ ʟ ʢʣʘʚʽʘʪʫʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʢʦʞʝʥ ʩʪʫʜʝʥʪ 

ʦʪʨʠʤʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ, ʘ ʩʠʩʪʝʤʘ ʧʦ ʧʝʚʥʽʡ ʬʦʨʤʫʣʽ ʯʠ ʘʣʛʦ-

ʨʠʪʤʫ, ʧʽʜʩʪʘʚʣʷʶʯʠ ʧʘʨʘʤʝʪʨʠ ʦʪʨʠʤʫʻ ʚʽʨʥʫ ʚʽʜʧʦʚʽʜʴ ʜʣʷ ʧʦʜʘʣʴ-

ʰʦʾ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʽ, ʚʚʝʜʝʥʦʾ ʩʪʫʜʝʥʪʦʤ [131].  

ʄʝʪʦʜ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʭ ʟʘʜʘʯ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʫʚʘʪʠ ʟʘʚʜʘʥʥʷ 

ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ. ʊʝʩʪʦʚʘʥʠʡ ʧʨʠ ʮʴʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʚʠʥʝʥ ʚʚʝʩʪʠ 

ʜʝʷʢʝ ʯʠʩʣʦ, ʷʢʝ ʽ ʙʫʜʝ ʨʝʟʫʣʴʪʘʪʦʤ ʨʽʰʝʥʥʷ ʧʦʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʋ ʤʝʪʦʜʽ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʬʘ-

ʩʝʪʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ, ʚ ʦʜʥʦʤʫ ʟʘʚʜʘʥʥʽ, ʚʽʜʨʘʟʫ ʢʽʣʴʢʘ ʚʘʨ-̔

ʘʥʪʽʚ. ʂʦʞʥʦʤʫ ʫʯʥʝʚʽ ʧʨʦʛʨʘʤʘ ʚʠʜʘʻ ʪʽʣʴʢʠ ʦʜʠʥ ʝʣʝʤʝʥʪ ʟ ʬʘʩʝʪʘ [131].  

ʇʘʨʘʤʝʪʨʠʟʦʚʘʥʝ ʧʠʪʘʥʥʷ ʻ ʰʘʙʣʦʥʦʤ ʧʠʪʘʥʥʷ, ʷʢʠʡ ʩʪʚʦʨʶʻ 

ʘʚʪʦʨ. ʋ ʤʦʤʝʥʪ ʚʠʜʘʯʽ, ʰʘʙʣʦʥ ʜʦʧʦʚʥʶʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ, ʟʥʘʯʝʥʥʷ 

ʷʢʦʛʦ ʛʝʥʝʨʫʻʪʴʩʷ ʚ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʠʭ ʤʝʞʘʭ. ʇʽʜ ʰʘʙʣʦʥʦʤ 

ʟʘʟʚʠʯʘʡ ʨʦʟʫʤʽʶʪʴ ʟʘʛʦʪʦʚʢʫ ʪʝʢʩʪʫ, ʚ ʷʢʦʤʫ ʜʝʷʢʽ ʝʣʝʤʝʥʪʠ ʤʦʞʥʘ 

ʟʤʽʥʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʤʘʶʯʠ ʰʘʙʣʦʥ ʟʘʚʜʘʥʥʷ ʽ ʟʤʽʥʶʶʯʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʚʭʦʜʽ, ʤʠ 

ʦʪʨʠʤʫʻʤʦ ʥʦʚʽ ʚʘʨʽʘʥʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʭʦʜʽ [131]. 

ʇʝʨʝʚʘʛʘ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ 

ʰʘʙʣʦʥʽʚ ʤʦʞʥʘ ʟʛʝʥʝʨʫʚʘʪʠ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ. ɼʦ 

ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʘ-

ʙʦʨʫ ʰʘʙʣʦʥʽʚ ʟʘʚʜʘʥʴ. ʊʘʢʦʞ ʥʝʜʦʣʽʢʦʤ ʧʽʜʭʦʜʫ ʻ ʡʦʛʦ ʚʫʟʴʢʘ ʧʨʝʜ-

ʤʝʪʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ. ʊʘʢ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʽ ʪʝʩʪʠ ʜʦʙʨʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʚ ʪʦʯʥʠʭ ʥʘʫʢʘʭ, ʘ ʪʘʢʦʞ 

ʧʨʦʛʨʘʤʫʚʘʥʥʽ [135], ʧʨʦʪʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʝʦʨʝ-

ʪʠʯʥʠʭ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʶ ʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢʘʭ ʚʠʤʘʛʘʻ ʟʥʘʯ-

ʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʰʘʙʣʦʥʘʤʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 

ɻʝʥʝʨʘʮʽʷ ʧʠʪʘʥʴ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʽʚ ð ʦʢʨʝʤʠʡ ʚʠʧʘʜʦʢ 

ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʭ ʟʘʚʜʘʥʴ [131]. ɺ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ ʫʯʥʝʚʽ ʧʦʜʘʻʪʴʩʷ 

ʜʝʷʢʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʧʝʚʥʠʡ ʘʣʛʦʨʠʪʤ. ʋʯʝʥʴ ʧʦ-

ʚʠʥʝʥ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʜʝʷʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʘʣʛʦʨʠʪʤʫ, ʪʠʤ ʩʘʤʠʤ 

ʜʝʤʦʥʩʪʨʫʶʯʠ ʩʚʦʻ ʨʦʟʫʤʽʥʥʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ɻʝʥʝʨʘʮʽʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ. 

ʇʝʚʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ 
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ʦʪʨʠʤʘʚ ʧʽʜʭʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʦʙʫʜʦʚʠ ʪʝʩʪʽʚ [76, 77, 137]. ʅʘʨʽʞʥʠʤ ʢʘʤʝʥʝʤ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ 

ʻ ʪʘʢ ʟʚʘʥʽ ʪʨʽʘʜʠ [73, 76, 137]: ʩʫʪʥʽʩʪʴ 1 ð ʚʽʜʥʦʰʝʥʥʷ ð ʩʫʪʥʽʩʪʴ 

2. ʅʘʧʨʠʢʣʘʜ ʻ ʪʘʢʽ ʩʫʪʥʦʩʪʽ «ʧʨʦʮʝʜʫʨʘ» ʽ «ʧʨʦʛʨʘʤʘ». ɺ ʪʘʢʦʤʫ ʚʠ-

ʧʘʜʢʫ ʤʽʞ ʥʠʤʠ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʥʦʰʝʥʥʷ ʪʠʧʫ «ʻ ʯʘʩʪʠʥʦʶ». 

ʊʦʜʽ ʦʪʨʠʤʫʻʤʦ: ʩʫʪʥʽʩʪʴ «ʧʨʦʮʝʜʫʨʘ» «ʻ ʯʘʩʪʠʥʦʶ» ʩʫʪʥʦʩʪʽ «ʧʨʦʛ-

ʨʘʤʘ». ɿʘʚʜʘʥʥʷ ʪʝʩʪʫ ʙʫʜʫʻʪʴʩʷ ʰʣʷʭʦʤ ʦʧʫʱʝʥʥʷ ʦʜʥʽʻʾ ʟ ʣʘʥʦʢ 

ʪʨ̔ʘʜʠ ʽ ʧʦʩʪʘʥʦʚʢʦʶ ʟʘʧʠʪʘʥʥʷ ʧʨʦ ʚʽʜʩʫʪʥʶ ʣʘʥʢʫ. ʇʝʨʝʚʘʛʦʶ ʜʘʥʦ-

ʛʦ ʧʽʜʭʦʜʫ ʻ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʤʽʨʢʫʚʘʪʠ ʟʥʘʥʥʷʤʠ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙ-

ʣʘʩʪʽ. ʅʝʜʦʣʽʢ ʧʦʣʷʛʘʻ ʫ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪʘʭ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʟʘʚʝʨʰʝʥʦʾ 

ʮʽʣʽʩʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ, ʷʢʘ ʙ ʢʦʨʝʢʪʥʦ ʚʽʜʦʙʨʘʞʘʣʘ ʜʘʥʫ ʧʨʝʜ-

ʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ. ʑʝ ʦʜʥʠʤ ʥʝʜʦʣʽʢʦʤ ʧʽʜʭʦʜʫ ʻ ʣʽʥʛʚʽʩ-

ʪʠʯʥʘ ʥʝʟʨʦʟʫʤʽʣʽʩʪʴ ʽ, ʯʘʩʦʤ, ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʟʘʚʜʘʥʴ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ. 

ʊʘʢ, ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ ʯʘʩʪʦ ʩʪʘʚʣʷʪʴʩʷ ʟʘʧʠʪʘʥʥʷ ʧʨʦ 

ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʙô̒ ʢʪʽʚ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʥʝ ʤʘʶʪʴ ʫ ʜʘʥʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ. ʇʦʜʽʙʥʽ ʥʝʜʦʣʽʢʠ ʚʠʥʠ-

ʢʘʶʪʴ ʽʟ-ʟʘ ʧʨʦʙʣʝʤʠ, ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʥʘʥʴ h ʪʫʯ-

ʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʫ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʧʨʦʙʣʝʤʦʶ ʚʩʝʦʩʚʽʯʝʥʦʩʪʽ. ʊʘʢ ʚʠ-

ʤʦʛʦʶ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ ʻ ʧʦʚʥʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, 

ʪʦʜʽ ʷʢ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʚʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʪʦʤʫ 

ʧʨʠ ʛʝʥʝʨʘʮʽʾ ʟʘʚʜʘʥʴ ʫ ʪʝʩʪ ʯʘʩʪʦ ʧʦʧʘʜʘʶʪʴ ʟʘʧʠʪʘʥʥʷ, ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʷʢʽ ʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ ʘʙʦ ʥʝʜʦʣʽʢʠ ʫ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʘ. ɺʠ-

ʤʦʛʘ ʚʩʝʦʩʚʽʯʝʥʦʩʪʽ, ʘʙʦ ʚʩʝʦʩʷʞʥʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ 

ʟʫʩʠʣʴ ʜʣʷ ʧʦʙʫʜʦʚʠ ʘʜʝʢʚʘʪʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʦ ʥʝ ʟʘʙʝʟ-

ʧʝʯʫʻ ʥʘʣʝʞʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ ʽ ʪʝʩʪʫʚʘʥʥʷ.  

ʎʽ ʪʘ ʽʥʰʽ ʧʨʦʙʣʝʤʠ ʚʣʘʩʪʠʚʽ ʜʣʷ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʨʦʙʠʪʴʩʷ ʟʤʦʛʘ 

ʟʘʩʪʦʩʫʚʘʪʠ ʢʣʘʩʠʯʥʽ ʤʦʜʝʣʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʜʣʷ ʦʩʚʽʪʥʽʭ 

ʟʘʚʜʘʥʴ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʷʢ ʚ ʤʦʜʝʣʷʭ ʐɯ, ʪʘʢ ʽ ʚ ʥʘʚʯʘʣʴʥʠʭ 

ʩʠʩʪʝʤʘʭ ʦʙô̒ ʢʪʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʟʥʘʥʥʷ, ʚʩʝ ʞ ʧʨʠʥʮʠʧʦʚʦʶ ʨʽʟʥʠ-

ʮʝʶ ʪʫʪ ʻ ʪʝ, ʱʦ ʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʥʘʜʘʥʥʷ 

ʩʠʩʪʝʤʽ ʟʜʘʪʥʦʩʪʽ «ʟʥʘʪʠ» ʧʝʚʥʫ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʱʦʙ ʚʠʨʽʰʫʚʘʪʠ 

ʜʝʷʢʽ ʧʨʠʢʣʘʜʥʽ ʟʘʜʘʯʽ, ʥʘʪʦʤʽʩʪʴ ʫ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʦʶ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʻ ʥʘʜʘʥʥʷ ʩʠʩʪʝʤʽ ʟʜʘʪʥʦʩʪʽ «ʥʘʚʯʘʪʠ» ʣʶʜʠʥʫ ʟʥʘʥʥʷʤ ʧʝʚʥʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ [85]. ʊʘʢʘ ʧʨʠʥʮʠʧʦʚʘ ʨʽʟʥʠʮʷ ʚ ʧʦʩʪʘʥʦʚʮʽ ʟʘʜʘʯ 

ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʥʘʥʴ ʜʣʷ ʦʩʚʽʪʠ 

ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʾʭ ʦʩʥʦʚʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤ 
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ʟʘʩʦʙʦʤ ʧʝʨʝʜʘʯʽ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʫʜʝʥʪʫ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 

ʥʘʚʯʘʥʥʽ ʻ ʪʝʢʩʪ, ʩʘʤʝ ʚ ʥʴʦʤʫ ʚ ʟʨʦʟʫʤʽʣʽʡ ʜʣʷ ʥʘʚʯʘʥʥʷ ʬʦʨʤʽ ʧʦʜʘʥʽ 

ʟʥʘʥʥʷ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚʚʘʞʘʻʪʴʩʷ ʟʘ ʜʦʮʽʣʴʥʝ ʧʦʢʣʘʩʪʠ ʚ ʦʩʥʦʚʫ 

ʤʦʜʝʣʽ ʩʘʤʝ ʦʩʚʽʪʥʽʡ ʪʝʢʩʪ, ʟʦʩʝʨʝʜʠʚʰʠʩʴ ʥʘ ʤʝʪʦʜʘʭ ʡʦʛʦ ʬʦʨʤʘʣʽ-

ʟʘʮʽʾ ʟ ʤʝʪʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ɿʘʟʥʘʯʝʥʽ 

ʧʨʠʥʮʠʧʠ ʙʫʣʠ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ 

ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ.  

ɻʝʥʝʨʘʮʽʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʚʝʣʠʢʠʭ ʤʦʚʥʠʭ ʤʦʜʝ-

ʣʝʡ. ChatGPT ʪʘ ʽʥʰʽ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ 

[138, 139] ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʱʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ 

ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʇʝʨʝʚʘʛʦʶ ʧʽʜʭʦʜʫ ʻ ʪʝ, ʱʦ ʚʝʣʠʢʽ 

ʤʦʚʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʠʨʘʪʠʩʷ ʥʘ ʢʦʥʢʨʝʪʥʠʡ 

ʥʘʚʯʘʣɹʥʠʡ ʪʝʢʩʪ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʜʝʢʦʤʧʦʟʠʮʽʻʶ ʪʝʢʩʪʫ ʥʘ ʙʘʟʽ ʇʊʄ ʚʙʘʯʘʶʪʴʩʷ ʧʝʨʩʧʝʢ-

ʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ.  

ʄʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʊʄ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ 

ʇʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʘ ʤʦʜʝʣʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʜʠʜʘʢʪʠʯʥʦʛʦ ʪʝʢʩʪʫ 

ʩʣʫʞʠʪʴ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ɼʘʣʽ ʧʨʠʚʦʜʷʪʴʩʷ 

ʟʘʛʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽ ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʊʄ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʝʩ-

ʪʦʚʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ. ɿʘʟʥʘʯʠʤʦ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʪʠʧʠ ʟʘʚʜʘʥʴ, 

ʱʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʧʨʠ ʢʦʥʪʨʦʣʽ ʟʥʘʥʴ ʰʣʷʭʦʤ ʪʝʩʪʫʚʘʥʥʷ ʪʘ 

ʤʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ.  

1. ʅʘʡʧʨʦʩʪʽʰʠʤ ʪʠʧʦʤ ʻ ʧʠʪʘʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʧʦʚʽʜʴ ʪʠʧʫ 

«ɯʩʪʠʥʘ/ʍʠʙʘ». 

2. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʚʠʜʦʤ ʟʘʚʜʘʥʴ ʫ ʪʝʩʪʘʭ ʻ ʟʘʚʜʘʥʥʷ ʤʥʦʞʠʥ-

ʥʦʛʦ ʚʠʙʦʨʫ: «ʦʜʠʥ ʟ ʜʝʢʽʣʴʢʦʭ» ʪʘ «ʜʝʢʽʣʴʢʘ ʟ ʜʝʢʽʣʴʢʦʭ».  

3. ɹʽʣʴʰ ʩʢʣʘʜʥʠʤ ʻ ʟʘʚʜʘʥʥʷ ʽʟ ʚʽʣʴʥʦʶ ʬʦʨʤʦʶ ʚʽʜʧʦʚʽʜʽ: ʚʽʜ-

ʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ ʩʪʫʜʝʥʪ ʤʘʻ ʚʚʝʩʪʠ ʚʣʘʩʥʦʨʫʯ.  

4. ʑʝ ʦʜʠʥ ʚʘʨʽʘʥʪ ð ʟʘʚʜʘʥʥʷ ʩʧʽʚʩʪʘʚʣʝʥʥʷ. ʉʪʫʜʝʥʪʫ ʧʦʜʘ-

ʻʪʩɹʷ ʜʚʘ ʥʘʙʦʨʠ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʽ ʚʽʥ ʤʘʻ ʩʧʽʚʩʪʘʚʠʪʠ ʢʦʞʝʥ ʚʘ-

ʨʽʘʥʪ ʦʜʥʦʛʦ ʥʘʙʦʨʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʥʘ ʡʦʛʦ ʜʫʤʢʫ ʚʘʨʽʘʥʪʦʤ ʟ ʜʨʫʛʦʛʦ 

ʥʘʙʦʨʫ ʝʣʝʤʝʥʪʽʚ. 

5. ʆʢʨʝʤʦ ʚʠʜʽʣʠʤʦ ʱʝ ʦʜʠʥ ʜʦʩʠʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʪʠʧ ʟʘʚʜʘʥʴ ð 

ʟʘʚʜʘʥʥʷ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ. ʉʫʪʴ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦʙ ʨʦʟʩʪʘʚʠʪʠ ʧʝʚʥʽ ʝʣʝʤʝʥʪʠ ʚ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʨʷʜʢʫ ʘʙʦ ʧʦ-

ʨʷʜʢʫ ʾʭ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ.  



 

 124 

ɿʦʩʝʨʝʜʠʤʦʩʷ ʥʘ ʰʣʷʭʘʭ ʽ ʘʣʛʦʨʠʪʤʘʭ ʧʦʙʫʜʦʚʠ ʚʠʱʝ ʟʘʟʥʘʯʝ-

ʥʠʭ ʪʠʧʽʚ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʇʊʄ. 

1. ʇʠʪʘʥʥʷ ʧʝʨʰʦʛʦ ʪʠʧʫ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʽʜʧʦʚʽʜʽ ʪʠʧʫ «ɯʩʪʠʥʘ / 

ʍʠʙʘ», ʙʫʜʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʽʟ ʇʊ-ʙʘʟʠ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ 

ʧʘʨʘ ʧʦʥʷʪʪʷ-ʪʝʟʘ, ʽ ʩʪʫʜʝʥʪʫ ʩʪʘʚʠʪʴʩʷ ʧʠʪʘʥʥʷ, ʯʠ ʚʽʨʥʝ ʜʘʥʝ ʪʚʝʨʜʞʝʥʥʷ: 

ʏʠ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʝ ʪʚʝʨʜʞʝʥʥʷ ʧʦʥʷʪʪʶ <ʧʦʥʷʪʪʷ>? 

<ʪʝʟʘ> 

ʊʘʢ ʅ ̔ 

ɸʣʛʦʨʠʪʤ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʽ ʻ ʦʯʝʚʠʜʥʠʤ ð ʷʢʱʦ 

ʚʠʜʦʙʫʪʘ ʪʝʟʘ ʜʽʡʩʥʦ ʩʪʦʩʫʻʪʴʩʷ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ, ʚʽʨʥʦʶ ʚʽʜʧʦʚʽʜʜʶ 

ʙʫʜʝ «ʊʘʢ» («ɯʩʪʠʥʘ»).  

2. ʊʝʩʪʠ ʜʨʫʛʦʛʦ ʪʠʧʫ «ʧʠʪʘʥʥʷ ð ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ» ʨʝʘʣʽʟʦ-

ʚʫʚʘʪʠ ʚʽʜʥʦʩʥʦ ʥʝ ʩʢʣʘʜʥʦ. ɭ ʜʝʢʽʣʴʢʘ ʰʣʷʭʽʚ ʧʦʙʫʜʦʚʠ ʪʘʢʠʭ ʟʘ-

ʚʜʘʥʴ: (1) ʚ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ ʣʝʞʠʪʴ ʧʦʥʷʪʪʷ, ʚ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦ-

ʚʽʜʝʡ ð ʪʝʟʠ; (2) ʚ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ ʣʝʞʠʪʴ ʪʝʟʘ, ʚ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜ-

ʧʦʚʽʜʝʡ ð ʧʦʥʷʪʪʷ; ʜʝʷʢʽ ʽʥʰʽ ʚʘʨʽʘʮʽʾ. 

ʈʦʟʢʨʠʻʤʦ ʚʢʘʟʘʥʽ ʰʣʷʭʠ. 

1) ɺ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ ʣʝʞʠʪʴ ʧʦʥʷʪʪʷ, ʚ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽ-

ʜʝʡ ð ʪʝʟʠ. ʅʘʡʟʘʛʘʣʴʥʽʰʠʤ ʪʫʪ ʙʫʜʝ ʟʘʚʜʘʥʥʷ ʪʘʢʦʛʦ ʚʠʜʫ: 

ɺʢʘʞʽʪʴ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ <ʽʤô̫  

ʧʦʥʷʪʪʷ> 

 <ʧʝʨʝʣʽʢ ʪʚʝʨʜʞʝʥʴ>  

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʧʦʥʷʪʪʷ ʪʘ ʪʝʟʠ ʧʠʪʘʥʥʷ ʤʦʞʝ ʟʚʫʯʘʪʠ 

ʽʥʘʢʰʝ, ʥʘʧʨʠʢʣʘʜ: 

«ɼʣʷ ʯʦʛʦ ʧʨʠʟʥʘʯʝʥʝ ʧʦʥʷʪʪʷé», ʷʢʱʦ ʪʝʟʠ, ʱʦ ʩʣʫʛʫʶʪʴ ʚʘ-

ʨʽʘʥʪʘʤʠ ʚʽʜʧʦʚʽʜʝʡ, ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ «ʧʨʠʟʥʘʯʝʥʥʷ»;  

«ʏʠʤ ʻ ʧʦʥʷʪʪʷé», ʷʢʱʦ ʪʝʟʠ ʢʣʘʩʫ «ʚʠʟʥʘʯʝʥʥʷ»; 

2) ɺ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ ʣʝʞʠʪʴ ʪʝʟʘ, ʚ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ð 

ʧʦʥʷʪʪʷ. ʊʦʙʪʦ ʚ ʮʴʦʤʫ ʤʝʪʦʜʽ ʚ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ ʣʝʞʠʪʴ ʚʽʜʦʤʽʩʪʴ ʧʨʦ 

ʧʦʥʷʪʪʷ. ʉʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʟ ʥʘʙʦʨʫ ʧʦʥʷʪʴ ʦʙʨʘʪʠ ʪʝ, ʧʨʦ ʷʢʝ ʡʜʝ ʤʦʚʘ 

ʚ ʮʽʡ ʚʽʜʦʤʦʩʪʽ. ʊʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʩʧʦʩʦʙʽ ʟʘʚʜʘʥʥʷ ʤʦʞʝ 

ʤʘʪʠ ʷʢ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ: 

ɺʢʘʞʽʪʴ ʧʦʥʷʪʪʷ, ʧʨʦ ʷʢʝ ʡʜʝ ʤʦʚʘ ʚ ʪʚʝʨʜʞʝʥʥʽ 

<ʊʚʝʨʜʞʝʥʥʷ> 

<ʇʝʨʝʣʽʢ ʧʦʥʷʪʴ>, 

ʪʘʢ ʽ ʢʦʥʢʨʝʪʥʠʡ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʧʦʥʷʪʪʷ ʽ ʪʝʟʠ: «ɺʢʘʞʽʪʴ 

ʧʦʥʷʪʪʷ, ʷʢʝ ʚʠʟʥʘʯʝʥʝ ʥʠʞʯʝé», ʷʢʱʦ ʪʝʟʘ ʪʠʧʫ «ʚʠʟʥʘʯʝʥʥʷ»; 
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«ʗʢʝ ʧʦʥʷʪʪʷ ʤʘʻ ʪʘʢʝ ʧʨʠʟʥʘʯʝʥʥʷé «, ʷʢʱʦ ʪʝʟʘ ʤʘʻ ʪʠʧ «ʧʨʠ-

ʟʥʘʯʝʥʥʷ». 

3) ʅʘ ʦʩʥʦʚʽ ʇʊ-ʙʘʟʠ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʡ ʽʥʰʽ ʚʘʨʽʘʥʪʠ ʟʘʚʜʘʥʴ 

ʪʠʧʫ «ʧʠʪʘʥʥʷ ð ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ». 

ʆʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʪʫʪ ʻ ʟʘʚʜʘʥʥʷ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʥʘʡ-

ʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠʥʮʠʧ ʪʘʢʠʡ: ʧʝʨʝʜ 

ʩʪʫʜʝʥʪʦʤ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʥʘʡʚʘʞʣʠʚʽʰʝ 

ʧʦʥʷʪʪʷ ʚ ʜʘʥʽʡ ʣʝʢʮʽʾ ʽʟ ʧʝʨʝʣʽʢʫ ʧʦʥʷʪʴ. ʅʘʡʚʘʞʣʠʚʽʰʝ ʧʦʥʷʪʪʷ ʩʠʩ-

ʪʝʤʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ ʪʝʟ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʥʘ ʜʘʥʽʡ ʜʽ-

ʣʷʥʮʽ ʤʘʪʝʨʽʘʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʛʽʚ ʚʘʞʣʠʚʦʩʪʽ. 

ʑʝ ʦʜʠʥ ʥʘʧʨʷʤʦʢ ð ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘʩʣʽʜʫʚʘʥʥʷ 

ʪʘ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʧʦʥʷʪʪʷʤʠ. ɿʘʚʜʘʥʥʷ ʙʫʜʫʶʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ «ʧʦ-

ʥʷʪʪʷ ð ʥʘʙʽʨ ʧʦʥʷʪʴ». ɺ ʷʢʦʩʪʽ ʧʠʪʘʥʥʷ ʩʪʘʚʠʪʴʩʷ ʣʝʢʩʠʯʥʘ ʬʦʨʤʘ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʪʘ ʚʣʘʩʥʝ ʧʦʥʷʪʪʷ, ʥʘʧʨʠʢʣʘʜ: «ɺʢʘʞʽʪʴ 

ʙʘʪʴʢʽʚʩʴʢʝ ʧʦʥʷʪʪʷé». ɺ ̫ʢʦʩʪʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ð ʥʘʙʽʨ ʧʦʥʷʪʴ, 

ʩʝʨʝʜ ʷʢʠʭ ʻ ʧʦʥʷʪʪʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʽ ʟʘʚʜʘʥʥʷ. 

3. ʈʦʟʛʣʷʥʝʤʦ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʪʨʝʪʴʦʛʦ ʪʠʧʫ: ʧʠʪʘʥʥʷ ð 

ʪʝʢʩʪʦʚʘ ʚʽʜʧʦʚʽʜʴ ʚʚʦʜʠʪʴʩʷ ʩʪʫʜʝʥʪʦʤ. ɿ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʦʣʦ-

ʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʮʝʡ ʪʠʧ ʜʝʱʦ ʧʦʜʽʙʥʠʡ ʜʦ ʧʝʨʰʦʛʦ, ʘʣʝ ʧʦ ʨʽʚʥʶ 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʚʽʥ ʚʘʞʯʠʡ ʜʣʷ ʩʪʫʜʝʥʪʘ.  

ɼʣʷ ʮʴʦʛʦ ʚʠʜʫ ʪʝʩʪʫ ʧʽʜʭʦʜʷʪʴ ʟʘʚʜʘʥʥʷ, ʚ ʷʢʠʭ ʫ ʷʢʦʩʪʽ ʚʽʜʧʦ-

ʚʽʜʽ ʚʠʩʪʫʧʘʻ ʧʦʥʷʪʪʷ. ʅʘʡʟʘʛʘʣʴʥʽʰʠʡ ʚʠʜ ʟʘʚʜʘʥʥʷ ʙʫʜʝ ʧʦʙʫʜʦʚʘ-

ʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ: ʚʢʘʟʫʻʪʴʩʷ ʜʝʷʢʘ ʪʝʟʘ, ʽ ʩʪʫʜʝʥʪʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʚʝʩ-

ʪʠ ʧʦʥʷʪʪʷ, ʜʦ ̫ʢʦʛʦ ʩʪʦʩʫʻʪʴʩʷ ʜʘʥʘ ʪʝʟʘ. ʅʘʧʨʠʢʣʘʜ: 

ɿʘʛʘʣʴʥʠʡ ʚʘʨʽʘʥʪ:  

<ʊʝʟʘ>  

ʇʨʦ ʷʢʝ ʧʦʥʷʪʪʷ ʡʜʝ ʤʦʚʘ? ; 

ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ: 

<ʊʝʟʘ-ʚʠʟʥʘʯʝʥʥʷ> 

ʑʦ ʮʝ ʟʘ ʧʦʥʷʪʪʷ? 

ʅʘ ʦʩʥʦʚʽ ʧʨʠʟʥʘʯʝʥʥʷ: 

<ʊʝʟʘ-ʧʨʠʟʥʘʯʝʥʥʷ> 

ʇʨʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʧʦʥʷʪʪʷ ʥʘʚʝʜʝʥʝ ʚʠʱʝ? 

ʊʦʱʦ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʥʘʩʣʽʜʫ-

ʚʘʥʥʷ ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʦʥʷʪʪʷʤʠ. ʊʘʢ ʥʘ ʙʘʟʽ ʥʘʩʣʽʜʫʚʘʥʥʷ ʤʦʞʥʘ 

ʧʦʙʫʜʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʪʠʧʫ: 
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ɺʢʘʞʽʪʴ ʙʘʪʴʢʽʚʩʴʢʝ ʧʦʥʷʪʪʷ ʜʦ ʧʦʥʷʪʪʷ <ʅʘʟʚʘ ʧʦʥʷʪʪʷ>. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʘʣʽʟʘʮʽʾ ʻ ʚʠʤʦʛʘ ʜʦ-

ʜʘʪʢʦʚʦʾ ʧʽʜʩʠʩʪʝʤʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʪʝʢʩʪʦʚʦʾ ʚʽʜʧʦʚʽʜʽ ʟ ʝʪʘʣʦʥʦʤ 

(ʟ ʚʽʨʥʦʶ ʚʽʜʧʦʚʽʜʜʶ) ʪʘ ʦʮʽʥʢʠ ʾʾ ʚʽʨʥʦʩʪʽ. ʎʝʡ ʘʣʛʦʨʠʪʤ ʧʦʚʠʥʝʥ ʧʝ-

ʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽ ʦʨʬʦʛʨʘʬʽʯʥʽ ʧʦʤʠʣʢʠ ʫ ʪʝʢʩʪʽ, ʷʢʽ ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ 

ʥʝ ʧʦʚʠʥʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʚʽʨʥʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ (ʷʢʱʦ ʪʽʣʴʢʠ ʮʝ ʥʝ ʥʘʚʯʘʥ-

ʥʷ ʟ ʜʠʩʮʠʧʣʽʥ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʮʠʢʣʫ). ʗʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʽʜʧʦʚʽʜʽ, 

ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʘʛʘʪʴʦʭ ʩʣʽʚ, ʪʦʜʽ ʧʦʪʨʽʙʥʽ ʚʽʜʧʦʚʽʜʥʽ ʘʣʛʦʨʠʪʤʠ 

ʦʙʨʦʙʢʠ. ʅʘʩʪʫʧʥʠʤ ʚʠʪʢʦʤ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʧʝʨʝʚʽʨʢʠ ʪʝʢʩʪʦʚʦʾ 

ʚʽʜʧʦʚʽʜʽ ʤʦʞʝ ʩʪʘʪʠ ʩʪʚʦʨʝʥʥʷ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʟʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʽ ʟʥʘʥʥʷ ʷʢ ʩʠʥʦʥʽʤʽʯʥʽ ʨʷʜʠ, ʨʽʟʥʦʛʦ ʨʦʜʫ ʩʣʦʚʦ-

ʬʦʨʤʠ, ʚʽʜʤʽʥʶʚʘʥʥʷ, ʯʘʩʠ ʜʣʷ ʜʽʻʩʣʽʚ ʪʦʱʦ.  

4. ʏʝʪʚʝʨʪʠʡ ʚʘʨʽʘʥʪ ð ʟʘʚʜʘʥʥʷ ʩʧʽʚʩʪʘʚʣʝʥʥʷ. ʉʪʫʜʝʥʪʫ ʧʦ-

ʜʘʻʪʴʩʷ ʜʚʘ ʥʘʙʦʨʠ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʽ ʚʽʥ ʤʘʻ ʩʧʽʚʩʪʘʚʠʪʠ ʢʦʞʝʥ ʚʘ-

ʨʽʘʥʪ ʦʜʥʦʛʦ ʥʘʙʦʨʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʥʘ ʡʦʛʦ ʜʫʤʢʫ ʚʘʨʽʘʥʪʦʤ ʽʥʰʦʛʦ 

ʥʘʙʦʨʫ ʝʣʝʤʝʥʪʽʚ. 

ʆʯʝʚʠʜʥʠʤ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘʚʜʘʥʴ ʻ ʪʘʢʠʡ: 

ʧʝʨʰʠʡ ʥʘʙʽʨ ʝʣʝʤʝʥʪʽʚ ʮʝ ʧʦʥʷʪʪʷ, ʽʥʰʠʡ ð ʪʝʟʠ ʜʦ ʮʠʭ ʧʦʥʷʪʴ. ʄʽʞ 

ʜʚʦʤʘ ʥʘʙʦʨʘʤʠ ʧʦʚʠʥʝʥ ʽʩʥʫʚʘʪʠ ʚʟʘʻʤʥʦ ʦʜʥʦʟʥʘʯʥʠʡ ʟʚô̫ ʟʦʢ ð 

ʢʦʞʥʦʤʫ ʧʦʥʷʪʪʶ ʚʽʜʧʦʚʽʜʘʻ ʣʠʰʝ ʦʜʥʘ ʪʝʟʘ ʟ ʥʘʙʦʨʫ ʪʝʟ. ʉʪʫʜʝʥʪ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʩʦʙʽʚ ʽʥʪʝʨʬʝʡʩʫ ʟʜʽʡʩʥʶʻ ʩʧʽʚʩʪʘʚʣʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʪʘʢʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʚʽʜʧʦ-

ʚʽʜʽ ʩʪʫʜʝʥʪʘ. ʅʘʡʧʨʦʩʪʽʰʠʡ ʰʣʷʭ ð ʮʝ ʦʮʽʥʢʘ ʪʠʧʫ «ʟʘʣʽʢ» («ʥʝʟʘ-

ʣʽʢ»), ʙʝʟ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. ʇʨʦʪʝ ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ ʟʘʚʜʘʥʴ ʦʯʝʚʠʜ-

ʥʦʶ ʻ ʧʦʪʨʝʙʘ ʚ ʛʨʘʜʘʮʽʾ ʦʮʽʥʢʠ, ʘʜʞʝ ʤʦʞʣʠʚʠʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʩʪʫ-

ʜʝʥʪ ʩʧʽʚʩʪʘʚʠʪʴ ʯʘʩʪʠʥʫ ʧʘʨ ʚʽʨʥʦ, ʘ ʯʘʩʪʠʥʫ ð ʥʽ. ɺ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ 

ʥʘʡʧʨʦʩʪʽʰʠʤ ʻ ʰʣʷʭ ʦʮʽʥʢʠ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ ʚʽʨʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, 

ʪʦʜʽ ʚʽʜʩʦʪʢʦʤ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʽ ʙʫʜʝ ʚʽʜʩʦʪʦʢ ʢʽʣʴʢʦʩʪʽ ʧʨʘ-

ʚʠʣʴʥʠʭ ʩʧʽʚʩʪʘʚʣʝʥʴ. ɹʽʣʴʰ ʛʥʫʯʢʠʡ ʧʽʜʭʽʜ ð ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʛʽʚ, 

ʢʦʣʠ ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ʬʦʨʤʫʻʪʴʩʷ ʩʚʦʷ ʚʘʛʦʚʘ ʦʮʽʥʢʘ, ʪʦʙʪʦ ʜʦʣʷ ʚ ʟʘ-

ʛʘʣʴʥʽʡ ʦʮʽʥʮʽ, ʱʦ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʽʡ ʦʮʽʥʮʽ. ɺʘ-

ʛʦʚʘ ʦʮʽʥʢʘ ʧʘʨ ʙʫʜʫʻʪʴʩʷ ʥʘ ʙʘʟʽ ʩʪʫʧʝʥʷ ʚʘʞʣʠʚʦʩʪʽ ʝʣʝʤʝʥʪʽʚ (ʷʢ 

ʧʦʥʷʪʪʷ ʪʘʢ ʽ ʪʝʟʠ), ʱʦ ʚʢʘʟʫʚʘʣʠʩʷ ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʟʥʘʥʴ. 

5. ʇô̫ ʪʠʡ ʜʦʩʠʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʪʠʧ ʟʘʚʜʘʥʴ ð ʟʘʚʜʘʥʥʷ ʧʦ ʚʠ-

ʟʥʘʯʝʥʥʶ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ. ʉʫʪʴ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʨʦʟʩʪʘ-

ʚʠʪʠ ʧʝʚʥʽ ʝʣʝʤʝʥʪʠ ʚ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʨʷʜʢʫ, ʧʦʨʷʜʢʫ ʾʭ ʧʨʽʦʨʠʪʝʪ-
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ʥʦʩʪʽ, ʘʙʦ ʚ ʪʦʤʫ ʱʦʙ, ʧʝʚʥʠʤ ʯʠʥʦʤ, ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪʠ, ʱʦ ʤʘʶʪʴ 

ʙʽʣʴʰʫ ʚʘʛʫ.  

ʇʦ ʩʪʨʫʢʪʫʨʽ ʪʘʢʝ ʟʘʚʜʘʥʥʷ ʯʘʩʦʤ ʘʥʘʣʦʛʽʯʥʝ ʟʘʚʜʘʥʥʷʤ ʦʧʠʩʘ-

ʥʠʤ ʚʠʱʝ. ɺʽʜʤʽʥʥʽʩʪʶ ʻ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʟʤʽʩʪ, ʟʘʢʣʘʜʝʥʠʡ 

ʫ ʥʴʦʤʫ. ʇʠʪʘʥʥʷ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʪʦʨʠʥʥʠʭ ʟʥʘʥʴ, ʦʪʨʠʤʘʥʠʭ 

ʟ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʙʘʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ 

ʩʪʫʧʽʥʴ ʚʘʞʣʠʚʦʩʪʽ ʇʊ-ʝʣʝʤʝʥʪʽʚ. ʂʦʞʝʥ ʇʊ-ʝʣʝʤʝʥʪ ʤʘʻ ʩʚʽʡ ʨʽʚʝʥʴ 

ʚʘʞʣʠʚʦʩʪʽ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʢʘʟʘʥʠʡ ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ɹɿ. ʈʽʟʥʽ 

ʧʦʥʷʪʪʷ ʢʫʨʩʫ ʤʘʶʪʴ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʚʘʞʣʠʚʦʩʪʽ ʫ ʩʪʨʫʢʪʫʨʽ ʟʥʘʥʴ ʢʫʨ-

ʩʫ. ʆʪʞʝ ʨʦʟʫʤʽʥʥʷ ʜʝʷʢʠʭ ʧʦʥʷʪʴ ʻ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟʘʩʚʦ-

ʻʥʥʷ ʢʫʨʩʫ, ʽʥʰʽ ʞ ʛʨʘʶʪʴ ʜʦʧʦʤʽʞʥʫ, ʪʘʢʫ, ʱʦ ʨʦʟʰʠʨʶʻ ʢʨʫʛʦʟʽʨ, 

ʨʦʣʴ. ʊʝ ʩʘʤʝ ʩʪʦʩʫʻʪʴʩʷ ʪʚʝʨʜʞʝʥʴ ʧʨʦ ʧʦʥʷʪʪʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʚʜʘʥʥʷ ʮʴʦʛʦ ʪʠʧʫ ʤʽʩʪʠʪʴ ʘʥʘʣʽʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʽ ʚʠʤʘʛʘʻ ʚʽʜ ʩʪʫʜʝʥʪʘ ˇʨʫʥʪʦʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʝʜʤʝʪʫ. ʇʨʠʙʣʠʟʥʽ 

ʟʘʧʠʪʘʥʥʷ (ʟʘʚʜʘʥʥʷ) ʤʦʞʫʪʴ ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

«ʈʦʟʩʪʘʚʪʝ ʚ ʧʦʨʷʜʢʫ ʚʘʞʣʠʚʦʩʪʽ ʧʦʥʷʪʪʷ ʢʫʨʩʫé»; 

«ʗʢʝ ʧʦʥʷʪʪʷ ʚʘʞʣʠʚʽʰʝ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽé»; 

«ɺʢʘʞʽʪʴ ʢʣʶʯʦʚʽ ʧʦʥʷʪʪʷ ʪʝʤʠ»; 

«ɺʢʘʞʽʪʴ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʚʠʨʘʞʘʻ ʛʦʣʦʚʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʧʦ-

ʥʷʪʪʷé»; 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʚʜʘʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʜʝʢʚʘʪʥʦʩʪʽ ʟʘʢʣʘʜʝʥʠʭ ʦʮʽ-

ʥʦʢ ʚʘʞʣʠʚʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ. 

ʉʪʨʫʢʪʫʨʘ ʪʝʩʪʫ ʽ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ 

ʊʝʩʪ ʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ. ɺ ʦʩʥʦʚʽ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʽʚ ʚ ʇʊʄ ʣʝʞʠʪʴ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʥʷʪʪʷ, ʪʝʟʠ, ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʾʭ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ. 

ʄʥʦʞʠʥʘ ʪʝʩʪʽʚ: 

 

Test ={testi} . 

 

ɺʭʽʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʪʝʩʪʫ ʻ ʢʦʥʪʨʦʣʴʥʘ ʦʙʣʘʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʪʦʙʪʦ ʥʘʙʽʨ ʬʨʘʛʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦ ʷʢʠʤ ʚʽʜ-

ʙʫʚʘʪʠʤʝʪʴʩʷ ʪʝʩʪʫʚʘʥʥʷ. ʂʦʥʪʨʦʣʴʥʘ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ ʟʘʜʘʻʪʴʩʷ ʚʽ-

ʜʦʙʨʘʞʝʥʥʷʤ ʤʥʦʞʠʥʠ ʪʝʩʪʽʚ ʥʘ ʤʥʦʞʠʥʫ ʥʘʚʯʘʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ:  

 

Vtrg: Test Ÿ2V. 
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ʇʝʨʰ, ʥʽʞ ʨʦʟʧʦʯʥʝʪʴʩʷ ʧʦʙʫʜʦʚʘ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʟʜʽʡʩʥʶʻʪʴ-

ʩʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʨʝʩʫʨʩʥʦʾ ʦʙʣʘʩʪʽ ʢʦʥʪʝʥʪʫ, ʱʦ ʩʣʫʞʠʪʠʤʝ 

ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ ʇʊ-ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʽʜʧʦʚʽʜʽ ʜʣʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʈʝʩʫʨʩʥʘ ʦʙʣʘʩʪʴ 

ʢʦʥʪʝʥʪʫ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: 

 

Vres: Test Ÿ2V. 

 

ʋ ʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʨʝʩʫʨʩʥʘ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ Vres(test) ʟʙʽ-

ʛʘʻʪʴʩʷ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʦʙʣʘʩʪʶ Vtrg(test). ʇʨʦʪʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʙʫʜʽʚʝʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʻ ʇʊ-ʝʣʝʤʝʥʪʠ, ʤʦʞʣʠʚʽ 

ʚʠʧʘʜʢʠ, ʢʦʣʠ ʩʝʤʘʥʪʠʯʥʠʭ ʦʜʠʥʠʮʴ ʇʊʄ ʙʫʜʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʦʙʫ-

ʜʦʚʠ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ ʪʝʩʪʫ, ʢʨʽʤ ʪʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʊ-

ʝʣʝʤʝʥʪʽʚ ʟ ʽʥʰʠʭ ʜʞʝʨʝʣ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 

ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʨʝʩʫʨʩʥʘ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ Vres(test) ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘ ʦʩʥʦʚʽ ʧʦʰʫʢʫ ʥʘʚʯʘʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʤʘʪʝʨʽʘʣ ʷʢʠʭ ʩʪʦʩʫʻʪʴʩʷ 

ʪʽʻʾ ʞ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʡ ʢʦʥʪʨʦʣʴʥʠʡ ʤʘʪʝʨʽʘʣ Vtrg(test). ʇʦ-

ʜʽʙʥʽ ʘʣʛʦʨʠʪʤʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʤʦʜʝʣʽ ʥʘʚ-

ʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʚ ʽʻʨʘʨʭʽʯʥʦ-ʤʝʨʝ-

ʞʝʚʽʡ ʤʦʜʝʣʽ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ Tree-Net, ʟ ʷʢʦʶ ʽʥʪʝʛʨʫʻʪʴʩʷ ʇʊʄ, 

ʨʦʟʛʣʷʥʫʪʦ ʚʠʱʝ. 

ʊʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ. ʇʊʄ ʜʦʟʚʦʣʷʻ ʛʝʥʝʨʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ ʥʘ 

ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʥʷʪʪʷ, ʪʝʟʠ ʽ ʾʭ ʟʚô̫ ʟʦʢ ʟ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽ-

ʘʣʦʤ. ʇʦʜʘʤʦ ʦʧʠʩ ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʦʚʠʭ 

ʟʘʚʜʘʥʴ. ʄʥʦʞʠʥʘ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

Task = {taski} . 

 

ɿʚô̫ ʟʦʢ ʪʝʩʪʽʚ ʽʟ ʟʘʚʜʘʥʥʷʤʠ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: 

 

TestTasks: TestŸ2Task . 

  

ʋ ʩʚʦʶ ʯʝʨʛʫ ʢʦʞʥʝ ʟʘʚʜʘʥʥʷ ʧʦʚô̫ ʟʫʻʪʴʩʷ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʇʊ-

ʧʘʨʦʶ, ʪʦʙʪʦ ʪʘʢʠʤ ʧʦʥʷʪʪʷʤ ʽ ʡʦʛʦ ʪʝʟʦʶ, ʷʢʽ ʣʷʞʫʪʴ ʚ ʦʩʥʦʚʫ ʮʴʦʛʦ 

ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. ɿʚô̫ ʟʦʢ ʟʘʚʜʘʥʥʷ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʇʊ-ʧʘʨʦʶ ʟʘʜʘ-

ʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: 
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TaskCT: Task Ÿ CT . 

 

ɯʩʥʫʻ ʥʘʙʽʨ ʰʘʙʣʦʥʽʚ ʜʣʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ TTempl={TTempli}, 

ʷʢʽ ʢʨʽʤ ʪʦʛʦ ʤʦʞʫʪʴ ʨʦʟʰʠʨʶʚʘʪʠʩʴ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʜʦ-

ʧʦʚʥʶʚʘʪʠ ʨʽʟʥʽ ʧʨʝʜʤʝʪʥʽ ʦʙʣʘʩʪʽ ʥʦʚʠʤʠ ʪʠʧʘʤʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 

ʐʘʙʣʦʥʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʟʘʜʘʶʪʴʩʷ ʚʽʜʦ-

ʙʨʘʞʝʥʥʷʤ:  

TaskTempl: Task ŸTTempl . 

  

ʂʦʞʥʝ ʟʘʚʜʘʥʥʷ ʧʦʚô̫ ʟʫʻʪʴʩʷ ʟ ʥʘʙʦʨʦʤ ʩʝʤʘʥʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʚʘʨʽʘʥʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. ʋ ʟʘ-

ʣʝʞʥʦʩʪʽ ʚʽʜ ʰʘʙʣʦʥʫ ʫ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʤʦʞʫʪʴ ʚʠ-

ʩʪʫʧʘʪʠ ʘʙʦ ʪʝʟʠ, ʘʙʦ ʧʦʥʷʪʪʷ. ɿʚô̫ ʟʦʢ ʤʽʞ ʟʘʚʜʘʥʥʷʤʠ ʽ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ:  

 

TaskAItems: Task Ÿ 2CÇ 2T . 

 

ʐʘʙʣʦʥ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. ʐʘʙʣʦʥʠ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʦʧʠʩʘʪʠ 

ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʇʊ-ʝʣʝʤʝʥʪʽʚ. ʄʦʞʣʠ-

ʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʰʘʙʣʦʥʠ ʜʘʻ ʟʤʦʛʫ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʠʩʪʝʤʫ ʥʝ 

ʪʽʣʴʢʠ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘʣʝ ʡ ʥʘ ʝʪʘʧʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʥʘ-

ʣʘʰʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩ-

ʪʝʡ. ʇʦʜʘʤʦ ʩʪʨʫʢʪʫʨʥʽ ʟʚô̫ ʟʢʠ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʽʚ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʝʩʪʽʚ ʥʘ ʦʩʥʦʚʽ ʇʊʄ. 

ʐʘʙʣʦʥʠ ʟʘʚʜʘʥʴ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʪʠʧʠ: 1) ʚ ʦʩʥʦʚʽ ʟʘʧʠʪʘʥʥʷ 

ʣʝʞʠʪʴ ʧʦʥʷʪʪʷ, ʘ ʚ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ð ʪʝʟʠ; 2) ʚ ʦʩʥʦʚʽ ʟʘ-

ʧʠʪʘʥʥʷ ʣʝʞʠʪʴ ʪʝʟʘ, ʘ ʚ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ð ʧʦʥʷʪʪʷ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʪʠʧʽʟʘʮʽʷ ʟʘʧʠʪʘʣʴʥʦʛʦ ʇʊ-ʝʣʝʤʝʥʪʘ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ:  

 

TQEntity: TTempl Ÿ CTEntity, ʜʝ CTEntity={Concept, Thesis} . 

 

ɼʣʷ ʟʘʜʘʥʥʷ ʰʘʙʣʦʥʥʦʛʦ ʪʝʢʩʪʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʘʧʠʪʘʥʥʷ 

ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʰʘʙʣʦʥʽʚ ʥʘ ʚʽʜʧʦʚʽʜʥʽ 

ʝʣʝʤʝʥʪʠ-ʟʨʘʟʢʠ ʟʘʧʠʪʘʥʴ: 

 

TQStr: TTempl Ÿ QStr, ʜʝ QStr={qStri} ð ʤʥʦʞʠʥʘ ʪʝʢʩʪʦʚʠʭ 

ʰʘʙʣʦʥʽʚ ʟʘʧʠʪʘʥʴ. 
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ʄʽʩʮʝ ʫ ʪʝʢʩʪʽ qStri, ʢʫʜʠ ʤʘʻ ʙʫʪʠ ʚʩʪʘʚʣʝʥʠʡ ʪʝʢʩʪ ʟʘʧʠʪʘʣʴʥ-

ʦʛʦ ʇʊ-ʝʣʝʤʝʥʪʘ ʧʦʟʥʘʯʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʯʠʥʦʤ, ʘ ʩʘʤʝ ʩʠʤʚʦʣʘʤʠ 

«###». ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʢʣʘʩʽʚ ʇʊ-ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘ-

ʥʽ ʜʣʷ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʰʘʙʣʦʥʽʚ ʩʣʫʞʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ:  

 

TQClasses: TTempl Ÿ 2CClasses Ç 2TClasses . 

  

ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ TQClasses, ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʝ ʟʘʟʥʘʯʝʥʥʷ 

ʢʣʘʩʽʚ, ʷʢʽ ʟʘʙʦʨʦʥʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʟʘʚʜʘʥʥʽ, ʱʦ ʦʟʥʘʯʘʪʠʤʝ 

ʜʦʟʚʽʣ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʽʭ ʽʥʰʠʭ ʢʣʘʩʽʚ ʇʊ-ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ 

ʩʣʫʞʠʪʴ ʥʘʩʪʫʧʥʝ ʚʽʜʥʦʰʝʥʥʷ:  

 

TQNotClasses: TTempl Ÿ 2CClasses Ç 2TClasses . 

 

ɼʣʷ ʘʥʘʣʦʛʽʯʥʦʛʦ ʟʘʟʥʘʯʝʥʥʷ ʢʣʘʩʽʚ ʜʣʷ ʇʊ-ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʣʫ-

ʞʘʪʴ ʷʢ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ TAClasses 

 ̔TANotClasses: 

 

TAClasses: TTempl Ÿ 2CClasses Ç 2TClasses, 

TANotClasses: TTempl Ÿ 2CClasses Ç 2TClasses. 

 

ɻʝʥʝʨʘʮʽʷ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ 

ʇʦʜʘʤʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ 

taskk ʪʝʩʪʫ ʥʘ ʦʩʥʦʚʽ ʇʊ-ʝʣʝʤʝʥʪʽʚ, ʾʭ ʟʚô̫ ʟʢʫ ʟ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘ-

ʣʘʤʠ ʽ ʰʘʙʣʦʥʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʇʦʟʥʘʯʠʤʦ ʷʢ testk ʪʝʩʪ, ʚ ʨʘʤʢʘʭ 

ʷʢʦʛʦ ʙʫʜʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ: 

 

taskkÍ TestTasks(testk) . 

 

1. ɺʠʙʽʨ ʢʦʥʪʨʦʣʴʥʦʾ ʇʊ-ʧʘʨʠ. ɺʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʦʙʠʨʘʻʪʴʩʷ 

ʢʦʥʪʨʦʣʴʥʘ ʇʊ-ʧʘʨʘ ʟ ʢʦʥʪʨʦʣʴʥʦʾ ʦʙʣʘʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ 

TaskCT(taskk)=(tk,ck): 

 

TaskCT(taskk)=(tk,ck): (tk,ck)ÍCT Ø VT(tk)Í Vtrg(testk) . 
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2. ʇʦʰʫʢ ʜʦʧʫʩʪʠʤʠʭ ʰʘʙʣʦʥʽʚ ʟʘʚʜʘʥʴ. ʅʘ ʦʩʥʦʚʽ ʢʣʘʩʽʚ ʢʦʥʪ-

ʨʦʣʴʥʦʛʦ ʧʦʥʷʪʪʷ ck ʽ ʪʝʟʠ tk ʟʥʘʭʦʜʠʪʴʩʷ ʤʥʦʞʠʥʘ ʫʩʽʭ ʤʦʞʣʠʚʠʭ 

ʚʘʨʽʘʥʪʽʚ ʰʘʙʣʦʥʽʚ TT. ʇʦ-ʧʝʨʰʝ, ʟʥʘʭʦʜʷʪʴʩʷ ʫʩʽ ʤʦʞʣʠʚʽ ʰʘʙʣʦʥʠ 

ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ ʦʩʥʦʚʽ ʪʝʩʪʦʚʦʛʦ ʟʘʧʠʪʘʥʥʷ ʩʪʦʾʪʴ ʧʦʥʷʪʪʷ, 

TQEntity(tt)=Concept. ʇʦʟʥʘʯʠʤʦ ʮʶ ʤʥʦʞʠʥʫ ʰʘʙʣʦʥʽʚ ʟʘʚʜʘʥʴ TTǋ, 

TTǋÌ TTempl: 

 

 TTǋ={ tt:TQEntity(tt)=Concept Ø 

(CClass(ck)ÍTQClasses(tt)ÙTQClasses(tt)=0) Ø CClass(ck)Î 

TQNotClasses(tt) Ø (TClass(tk)ÍTAClasses(tt) Ù TAClasses(tt)=0) Ø 

TClass(tk)ÎTANotClasses(tt)}  . 

  

ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫʩʽ ʤʦʞʣʠʚʽ ʰʘʙʣʦʥʠ ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʚ ʦʩʥʦʚʽ ʪʝʩʪʦʚʦʛʦ ʟʘʧʠʪʘʥʥʷ ʩʪʦʾʪʴ ʪʝʟʘ, TQEntity(tt)=Thesis. ʎʶ ʤʥʦ-

ʞʠʥʫ ʰʘʙʣʦʥʽʚ ʟʘʚʜʘʥʴ ʧʦʟʥʘʯʠʤʦ TTǋǋ, TTǋǋÌ TTempl: 

 

TTǋǋ={ tt: TQEntity(tt)=Thesis Ø 

(TClass(tk)ÍTQClasses(tt)ÙTQClasses(tt)=0)Ø TClass(tk) Î 

TQNotClasses(tt) Ø (CClass(ck)ÍTAClasses(tt) ÙTAClasses(tt)=0) Ø 

CClass(ck)ÎTANotClasses(tt)}  . 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʫʢʫʧʥʘ ʤʥʦʞʠʥʘ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʰʘʙʣʦʥʽʚ ʟʘʚʜʘʥʴ 

ʜʣʷ ʟʘʚʜʘʥʥʷ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʇʊ-ʧʘʨʦʶ TaskCT(taskk) ʧʦʻʜʥʘʻ ʦʙʠʜʚʘ 

ʚʠʧʘʜʢʠ:  

TT=TTǋÇ TTǋ ǋ. 

 

3. ɺʠʙʽʨ ʰʘʙʣʦʥʫ ʟʘʚʜʘʥʥʷ. ɿ ʤʥʦʞʠʥʠ ʰʘʙʣʦʥʽʚ TT ʚʠʧʘʜʢʦʚʠʤ 

ʯʠʥʦʤ ʚʠʙʠʨʘʻʪʴʩʷ ʦʜʠʥ ʰʘʙʣʦʥ ttk, ʱʦ ʡ ʩʣʫʞʠʪʠʤʝ ʰʘʙʣʦʥʦʤ ʟʘ-

ʚʜʘʥʥʷ: TaskTempl(taskk)=ttk ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʝʩʪʦʚʦʛʦ ʟʘ-

ʚʜʘʥʥʷ taskk.  

4. ʇʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʦ ʦʙʨʘʥʦʛʦ ʰʘʙʣʦʥʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʇʊ-ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʦʞʫʪʴ 

ʩʣʫʛʫʚʘʪʠ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

TQEntity(ttk)=Concept, ʤʦʞʣʠʚʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ 

ʦʙʠʨʘʶʪʴʩʷ ʽʟ ʤʥʦʞʠʥʠ ʪʝʟ, ʢʣʘʩ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʘʤ ʰʘʙʣʦʥʫ 

ttk=TaskTempl(taskk): 
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TaskAItemsǋ={  t: t  ̧tk ØCT(t) ̧  ck Ø ( (TClass(t)Í TAClasses(ttk) Ø 

TAClasses(ttk)̧ 0) Ù (tÍTØ TAClasses(ttk)=0) ) Ø 

TClass(t)ÎTANotClasses(ttk) ØVT(t)Í Vres (testk)}  . 

 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ TQEntity(ttk)=Thesis, ʤʦʞʣʠʚʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʘ-

ʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ ʦʙʠʨʘʶʪʴʩʷ ʽʟ ʤʥʦʞʠʥʠ ʧʦʥʷʪʴ, ʢʣʘʩ ʷʢʠʭ ʟʘʜʦʚʦʣʴ-

ʥʷʻ ʚʠʤʦʛʘʤ ʰʘʙʣʦʥʫ ttk=TaskTempl(taskk): 

 

TaskAItemsǋ={ʩ: ʩ  ̧ʩk Ø CT(t) ̧  ck Ø ( (CClass(c)Í TAClasses(ttk)Ø 

TAClasses(ttk)̧0) Ù (cÍCØTAClasses(ttk)=0))Ø 

CClass(c)ÎTANotClasses(ttk) Ø VC(c)Æ Vres (testk)̧  0} . 

 

ɯʟ ʦʪʨʠʤʘʥʦʾ ʤʥʦʞʠʥʠ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʚʠʙʠʨʘʻʪʴʩʷ ʧʽʜʤʥʦ-

ʞʠʥʘ TaskAItems(taskk), ʧʦʪʫʞʥʽʩʪʴ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʘʨʽʘʥ-

ʪʽʚ ʚʽʜʧʦʚʽʜʝʡ, ʱʦ ʧʦʚʠʥʥʽ ʫʚʽʡʪʠ ʚ ʟʘʚʜʘʥʥʷ.  

5. ɺʽʟʫʘʣʽʟʘʮʽʷ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. ʂʦʣʠ ʫʩʽ ʩʝʤʘʥʪʠʯʥʽ ʜʘʥʽ ʛʦ-

ʪʦʚʽ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʫ.  

ɿʘʧʠʪʘʥʥʷ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʝʢʩʪʦʚʦʛʦ ʰʘʙʣʦʥʫ TQStr(taskk). 

ʋ ʧʝʨʝʜʙʘʯʝʥʝ ʰʘʙʣʦʥʦʤ ʤʽʩʮʝ ʚʩʪʘʚʣʷʻʪʴʩʷ ʪʝʢʩʪ ʟʘʧʠʪʘʣʴʥʦʛʦ ʝʣʝ-

ʤʝʥʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʇʊ-ʧʘʨʠ TaskCT(taskk)=(ck,tk). ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ 

ʦʩʥʦʚʽ ʟʘʧʠʪʘʥʥʷ ʩʪʦʾʪʴ ʧʦʥʷʪʪʷ, ʪʦʙʪʦ TQEntity(ttk)=Concept, ʫ ʟʘʧʠ-

ʪʘʥʥʽ ʬʽʛʫʨʫʚʘʪʠʤʝ ʪʝʢʩʪ ʧʦʥʷʪʪʷ ck, ʫ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ð ʪʝʢʩʪ ʪʝʟʠ tk. 

ʉʧʠʩʦʢ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ʬʦʨʤʫʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʥʝʧʨʘʚʠʣʴʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ TaskAItems(taskk) ʽ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʷʢʘ ʦʪʨʠʤʫʻʪʴʩʷ 

ʟ ʢʦʥʪʨʦʣʴʥʦʾ ʇʊ-ʧʘʨʠ. ʉʧʠʩʦʢ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ʩʦʨʪʫʻʪʴʩʷ ʚʠ-

ʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʽ ʨʘʟʦʤ ʽʟ ʟʘʧʠʪʘʥʥʷʤ ʧʦʜʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʫ ʫ ʷʢʦʩʪʽ 

ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. ɸʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 2.21. 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʩʪʫʜʝʥʪʘ ʥʘ ʩʬʦʨʤʦʚʘʥʝ ʟʘʚʜʘʥʥʷ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʘʥʘʣʽʟ ʧʨʘʚʠʣʴʥʦʩʪʽ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʧʦʚʽʜʽ ʟ ʽʩʪʠʥ-

ʥʠʤ ʚʘʨʽʘʥʪʦʤ. ʋ ʚʠʧʘʜʢʫ ʥʝʚʽʨʥʦʾ ʚʽʜʧʦʚʽʜʽ ʜʘʥʽ ʧʨʦ ʢʦʥʪʨʦʣʴʥʽ ʧʦ-

ʥʷʪʪʷ ck, ʪʝʟʫ tk ʽ ʜʽʣʷʥʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ VT(tk) ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘ ʧʨʦ ʧʨʦʙʽʣʠ ʫ ʚʠʚʯʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦ-

ʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʥʷʪʪʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʦʨʝʢʮʽʾ 

ʧʦʜʘʣʴʰʦʛʦ ʩʮʝʥʘʨʽʶ ʥʘʚʯʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʩ-

ʪʫ ʟ ʥʘʙʦʨʫ ʘʚʪʦʤʘʪʠʯʥʦ ʩʬʦʨʤʦʚʘʥʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʩʠʩʪʝʤʦʶ 
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ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʜʦʙʫʪʢʠ ʩʪʫʜʝʥʪʘ ʽ ʡʦʛʦ ʧʨʦʙʽʣʠ ʫ 

ʥʘʚʯʘʥʥʽ. ɺʠʷʚʣʝʥʽ ʧʨʦʙʽʣʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʩʠʛʥʘʣʦʤ ʜʣʷ ʜʝʪʘʣʴʥʽʰʦʾ 

ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʧʦ ʚʽʜʧʦʚʽʜʥʽʡ ʜʽʣʷʥʮʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʞ 

ʩʪʫʧʝʥʷ ʟʘʩʚʦʻʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʥʷʪʪʷ. 

 

 

ʈʠʩ. 2.21. ɸʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʽ ʾʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ.  

ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʦʪʘʮʽʾ UML 
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ʇʦʨʽʚʥʷʥʥʷ ʇʊʄ ʟ ʽʥʰʠʤʠ ʧʽʜʭʦʜʘʤʠ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ 

ʆʧʠʩʘʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ 

ʽ ʘʧʨʦʙʦʚʘʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʥʘ ʧʦʨʪʘʣʽ ʜʠʩʪʘʥʮʽʡ-

ʥʦʛʦ ʥʘʚʯʘʥʥʷ [119]. ʇʨʘʢʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʊʄ ʜʘʻ ʟʤʦʛʫ ʟʨʦʙʠʪʠ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʾ ʇʊʄ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʨʫʯ-

ʥʦʾ ʧʦʙʫʜʦʚʠ ʪʝʩʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦ-

ʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʘʚʦ-

ʜʠʪʴʩʷ ʚ ʪʘʙʣ. 2.4.  

ʊʘʙʣʠʮʷ 2.4  

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʡ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ 

ʂʨʠʪʝʨʽʡ 

ʊʝʭʥʦʣʦʛʽʾ ʪʝʩʪʫʚʘʥʥʷ 

ʊʨʘʜʠʮʽʡʥʠʡ ʧʽʜʭʽʜ 
ʉʝʤʘʥʪʠʯʥʽ 

ʤʝʨʝʞʽ 

ʇʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʘ 

ʤʦʜʝʣʴ 

1 2 3 4 5 

1 ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ 

ʂʦʤʧôʁ ʪʝʨʥʘ ʨʝʘʣʽ-

ʟʘʮʽʷ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ.  

ʅʘ ʦʩʥʦʚʽ ʧʝʜʘʛʦʛʽʯ-

ʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʅʘ ʦʩʥʦʚʽ ʙʘʟʠ 

ʟʥʘʥʴ ʩʝʤʘʥʪʠʯʥʦʾ 

ʤʝʨʝʞʽ. 

ʎʝʥʪʨʘʣʴʥʦʶ ʩʪʨʫʢ-

ʪʫʨʥʦʶ ʽʜʝʻʶ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʩʪʦ-

ʚʠʭ ʟʘʧʠʪʘʥʴ ʻ ʪʨʽ-

ʘʜʘ: «ʧʦʥʷʪʪʷ»- 

«ʚʽʜʥʦʰʝʥʥʷ»- 

«ʧʦʥʷʪʪʷ». 

ʊʝʭʥʦʣʦʛʽʷ ʚ ʤʝ-

ʞʘʭ ʪʨʘʜʠʮʽʡʥʦʾ 

(ʥʝʧʝʜʘʛʦʛʽʯʥʦʾ) 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ 

ʜʣʷ ʐɯ. 

ʅʘ ʦʩʥʦʚʽ ʧʦʥʷʪʽʡʥʦ-

ʪʝʟʠʩʥʦʾ ʙʘʟʠ. 

ʎʝʥʪʨʘʣʴʥʦʶ ʩʪʨʫʢ-

ʪʫʨʥʦʶ ʽʜʝʻʶ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʪʝʩʪʦ-

ʚʠʭ ʟʘʚʜʘʥʴ ʻ ʟʚô̫ ʟʦʢ 

«ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨ-̔

ʘʣ»-«ʪʝʟʠ»-«ʧʦʥʷʪʪ»̫. 

ʄʦʜʝʣʴ ʥʦʩʠʪʴ ʧʝʜʘ-

ʛʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʽʥʞʝʥʝʨʽʾ 

ʟʥʘʥʴ. 

2 

ʉʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ 

ʙʘʟʠ ʟʥʘʥʴ ʘʙʦ ʙʘʥʢʫ 

ʟʘʚʜʘʥʴ 

ʈʫʯʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʌʘʢʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ 

ʟʘʧʠʪʘʥʴ ʽ ʚʘʨʽʘʥʪʽʚ 

ʚʽʜʧʦʚʽʜʝʡ 

ʚʠʢʣʘʜʘʯʝʤ.  

ʌʦʨʤʫʚʘʥʥʷ ʙʘʟʠ 

ʟʥʘʥʴ ʝʢʩʧʝʨʪʦʤ ʟ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ 

ʽ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʥʠʤʠ.  

ʌʦʨʤʫʚʘʥʥʷ ʙʘʟʠ 

ʟʥʘʥʴ ʰʣʷʭʦʤ ʚʠʜʽ-

ʣʝʥʥʷ ʽʟ ʪʝʢʩʪʫ ʥʘʚ-

ʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʩʝʤʘʥʪʠʯʥʠʭ ʦʜʠ-

ʥʠʮʴ ʟʘ ʥʝʩʢʣʘʜʥʦʶ 

ʩʭʝʤʦʶ. 

3 

ʊʨʫʜʦʚʽ ʽ ʯʘʩʦʚʽ 

ʚʠʪʨʘʪʠ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʪʝʩʪʫ 

ɺʠʩʦʢʽ. ʇʨʷʤʦ ʧʨʦ-

ʧʦʨʮʽʡʥʽ ʢʽʣʴʢʦʩʪʽ 

ʥʝʦʙʭʽʜʥʠʭ ʟʘʧʠ-

ʪʘʥʴ. ɺʘʞʢʦ ʦʧʪʠʤʽ-

ʟʫʶʪʴʩʷ.  

ʅʝʦʙʭʽʜʥʽ ʚʝʣʠʢʽ 

ʚʠʪʨʘʪʠ ʥʘ ʬʦʨʤʫ-

ʚʘʥʥʷ ʙʘʟʠ ʟʥʘʥʴ. 

ʇʨʦʪʝ ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʩʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ 

ʇʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽ 

ʚʠʪʨʘʪʠ. ɻʝʥʝʨʘʮʽʷ 

ʪʝʩʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ.  



 

 135 

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 2.4 

1 2 3 4 5 

5 

ʗʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ ʽ ʾʭ ʣʝʢʩʠʯʥʘ 

ʟʨʦʟʫʤʽʣʽʩʪʴ 

ɺʠʩʦʢʘ, ʪʘʢ ʷʢ ʾʭ 

ʬʦʨʤʫʚʘʥʥʷ ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʙʝʟʧʦʩʝ-

ʨʝʜʥʴʦ ʣʶʜʠʥʦʶ. 

ɿʘʚʜʘʥʥʷ ʯʘʩʪʦ 

ʚʘʞʢʽ ʜʣʷ ʩʧʨʠʡ-

ʥʷʪʪʷ ʣʶʜʠʥʦʶ. 

ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʪʠʤ, 

ʱʦ ʩʝʤʘʥʪʠʯʥʽ ʤʝ-

ʨʝʞʽ ʩʪʚʦʨʶʚʘʣʠʩʴ 

ʜʣʷ «ʧʦʷʩʥʝʥʥʷ» 

ʟʥʘʥʴ ʢʦʤʧôʁ ʪʝʨʫ, 

ʘ ʪʦʤʫ ʧʦʛʘʥʦ ʧʽʜ-

ʭʦʜʷʪʴ ʜʣʷ ʩʧʽʣʢʫ-

ʚʘʥʥʷ ʟ ʣʶʜʠʥʦʶ.  

ʍʦʯʘ ʷʢʽʩʪʴ ʽ ʫʩʪʫʧʘʻ 

ʟʘʚʜʘʥʥʷʤ ʩʪʚʦʨʝ-

ʥʠʤ ʚʨʫʯʥʫ, ʧʨʦʪʝ 

ʚʦʥʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦ-

ʢʘ, ʪʘʢ ʷʢ ʟʘʧʠʪʘʥʥʷ 

ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʬʨʘʛʤʝʥʪʽʚ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʪʝʢʩʪʫ, ʩʪʚʦʨʝ-

ʥʦʛʦ ʣʶʜʠʥʦʶ.  

6 

ʉʪʫʧʽʥʴ ʘʚʪʦʤʘ-

ʪʠʟʘʮʽʾ ʛʝʥʝʨʘʮʽʾ 

ʟʘʚʜʘʥʴ ʪʝʩʪʫ 

ʌʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʛʦʪʦʚʽ ʟʘʚʜʘʥʥʷ.  

ʇʦʚʥʘ ʘʚʪʦʤʘʪʠʟʘ-

ʮʽʷ ʥʘ ʦʩʥʦʚʽ ʩʪʚʦ-

ʨʝʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ 

ʤʝʨʝʞʽ.  

ʇʦʚʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʯ-

ʥʠʭ ʜʘʥʠʭ ʇʊʄ ʽ ʾʭ 

ʟʚô̫ ʟʢʽʚ ʟ ʥʘʚʯʘʣʴ-

ʥʠʤ ʤʘʪʝʨʽʘʣʦʤ.  

7 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʩʪʫ 

ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝ-

ʨʽʘʣʘʤ, ʧʦʜʘʥʠʤ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʫʤʦʚ 

ʧʝʨʝʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʢʫʨʩʫ 

 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʩʪʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʤʘʪʝʨʽ-

ʘʣʫ ʟʘʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʪʝʩ-

ʪʦʚʠʭ ʟʘʚʜʘʥʴ ʽ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ 

ʩʠʩʪʝʤʠ.  

ʋ ʚʠʧʘʜʢʘʭ ʧʦʪʨʝʙʠ 

ʧʨʦʚʦʜʠʪʠ ʪʝʩʪʫʚʘʥ-

ʥʷ ʧʦ ʜʝʷʢʠʤ ʢʦʥ-

ʢʨʝʪʥʠʤ ʜʽʣʷʥʢʘʤ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ 

ʘʙʦ ʡʦʛʦ ʨʝʩʪʨʫʢʪʫ-

ʨʫʚʘʥʥʽ, ʟô̫ ʚʣʷʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʘʛʘ-

ʯʝʥʥʷ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ ʤʝʪʘʜʘʥʠʤʠ 

ʧʨʦ ʥʘʚʯʘʣʴʥʫ ʜʽ-

ʣʷʥʢʫ.  

ʋ ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʝ-

ʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʟʥʘʥʥʷ ʧʨʦ ʧʨʝʜ-

ʤʝʪʥʫ ʦʙʣʘʩʪʴ ʚʟʘ-

ʛʘʣʽ, ʟʚô̫ ʟʦʢ ʟ ʢʦʥ-

ʢʨʝʪʥʠʤʠ ʥʘʚʯʘʣʴ-

ʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ 

ʤʘʻ ʙʫʪʠ ʚʩʪʘʥʦʚ-

ʣʝʥʠʡ ʦʢʨʝʤʦ. ʇʨʠ 

ʮʴʦʤʫ ʫʩʢʣʘʜʥʶ-

ʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʽʜ-

ʧʦʚʽʜʥʦʩʪʽ ʪʝʩʪʦʚʦ-

ʛʦ ʟʘʚʜʘʥʥʷ ʢʦʥ-

ʢʨʝʪʥʽʡ ʜʽʣʷʥʮʽ ʥʘ-

ʚʯʘʣʴʥʦʛʦ ʤʘʪʝ-

ʨʽʘʣʫ.  

  

ɿʚô̫ ʟʦʢ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽ ʩʝʤʘʥ-

ʪʠʯʥʠʭ ʜʘʥʠʭ ʟʘʢʣʘ-

ʜʝʥʦ ʚ ʩʘʤʽʡ ʤʦʜʝʣʽ, 

ʽ ʚʽʥ ʟʘʜʘʻʪʴʩʷ ʧʨʠ-

ʨʦʜʥʠʤ ʯʠʥʦʤ ʧʽʜ 

ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ 

ʟʥʘʥʴ. ʎʝ ʜʘʻ ʟʤʦʛʫ 

ʧʨʠ ʧʝʨʝʩʪʨʫʢʪʫʨʫ-

ʚʘʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʢʦʨʝʢʪʥʦ 

ʛʝʥʝʨʫʚʘʪʠ ʚʽʜʧʦʚʽʜ-

ʥʽ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ.  

8 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʨʦʙ-

ʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʦ-

ʜʘʣʴʰʠʤ ʧʨʦʮʝʩʦʤ 

ʥʘʚʯʘʥʥʷ 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʪʫʧʝʥʷ ʽʥʪʝʛʨʘʮʽʾ 

ʟ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝ-

ʨʽʘʣʦʤ ʽ ʥʘʷʚʥʦʩʪʽ ʫ 

ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʥʷʭ 

ʤʝʪʘʜʘʥʠʭ ʧʨʦ ʥʘʚ-

ʯʘʣʴʥʫ ʜʽʣʷʥʢʫ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʤʦ-

ʞʫʪʴ ʟʚʝʨʪʘʪʠ ʫʚʘ-

ʛʫ ʩʪʫʜʝʥʪʘ ʥʘ ʢʦʥ-

ʢʨʝʪʥʽ ʧʦʥʷʪʪʷ, ʷʢʽ 

ʙʫʣʠ ʩʣʘʙʢʦ ʟʘʩʚʦ-

ʻʥʽ ʾʤ ʧʽʜ ʯʘʩ ʚʠ-

ʚʯʝʥʥʷ.  

ɿʘʚʜʷʢʠ ʛʣʠʙʦʢʽʡ ʽʥ-

ʪʝʛʨʘʮʽʾ ʟ ʥʘʚʯʘʣʴ-

ʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦ 

ʚʠʟʥʘʯʘʪʠ, ʷʢʽ ʜʽʣʷʥ-

ʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝ-

ʨʽʘʣʫ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʚʪʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʩʪʫ-

ʜʝʥʪʘ ʥʘ ʢʦʥʢʨʝʪʥʽ 

ʥʘʚʯʘʣʴʥʽ ʧʦʥʷʪʪʷ. 
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ʇʦʙʫʜʦʚʘ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʟʘ 

ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ 

ʉʫʯʘʩʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʰʠʨʦʢʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʨʥʝʪ-ʧʨʦʩʪʦʨʫ, ʩʪʠʤʫʣʶʶʯʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʜʠʩ-

ʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ̒  ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʧʝʨʝʚʽʨʢʘ ʟʥʘʥʴ. ɼʠʩʪʘʥʮʽʡʥʝ ʥʘ-

ʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʥʘʚʯʘʪʠʩʴ ʘʙʦ ʧʝʨʝʚʽʨʷʪʠ ʟʥʘʥʥʷ ʚʽʜʜʘʣʝʥʦ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʜʫʞʝ ʢʦʨʠʩʥʠʤ ʫ ʚʠʧʘʜʢʘʭ ʥʝʤʦʞʣʠʚʦʩʪʽ ʦʯʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʚ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʻ 

ʪʝʩʪʫʚʘʥʥʷ. ʉʫʯʘʩʥʠʡ ʪʝʤʧ ʦʥʦʚʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʛʘʣʫʟʝʡ ʟʫʤʦʚʣʶʻ 

ʟʥʘʯʫʱʽʩʪʴ ʟʘʜʘʯʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʪʝʩʪʽʚ ʪʘ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ, ʱʦ ʧʨʠʰʚʠʜʰʠʪʴ ʧʽʜʛʦʪʦʚʢʫ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʪʘ ʩʝʨʝʜʦʚʠʱ 

ʟ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʢʽʚ ʥʘʚʯʘʥʥʷ [140]. ɹʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʘʚʪʦ-

ʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʬʦʨʤʘʣʽʟʘʮʽʾ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʪʝʢʩʪʫ ʇʊʄ [103, 104], ʨʦʟʛʣʷʥʫʪʠʡ ʚʠʱʝ. ʇʠʪʘʥʥʷ ʜʠ-

ʬʝʨʝʥʮʽʘʮʽʾ ʩʢʣʘʜʥʦʩʪʽ ʪʝʩʪʽʚ, ʘ ʪʘʢʦʞ ʬʦʨʤʘʣʽʟʘʮʽʷ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦ-

ʚʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚ ʇʊʄ ʧʦʪʨʝʙʫʻ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʜʦʦʧʨʘʮʶ-

ʚʘʥʥʷ. ʇʨʝʜʩʪʘʚʠʤʦ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʬʦʨʤʘʣʴʥʠʡ ʘʧʘʨʘʪ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 

ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʩʪʽʚ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩ-

ʪʽ ʥʘ ʙʘʟʽ ʇʊʄ.  

ɹʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʘʙʣʦʥʠ, ʷʢʽ ʦʧʠʰʝʤʦ ʤʥʦʞʠʥʦʶ: 

 

ὝὝὩάὴὰὸὸȟὸὸȟȣȟὸὸȢ 
 

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʚʠʱʝ ʨʝʘʣʽʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʇʊʄ ʰʘʙ-

ʣʦʥʠ ʢʝʨʫʚʘʣʠ ʬʦʨʤʫʚʘʥʥʷʤ ʟʘʚʜʘʥʴ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʜʚʦʭ ʩʧʦʩʦʙʽʚ: 1) ʚ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ ð ʪʝʟʘ, ʚ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦ-

ʚʽʜʝʡ ð ʧʦʥʷʪʪʷ; 2) ʚ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ ð ʧʦʥʷʪʪʷ, ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ 

ʻ ʪʝʟʘʤʠ [104]. ʐʘʙʣʦʥʠ [104] ʦʧʠʩʫʶʪʴ ʩʫʪʥʽʩʪʴ ʟʘʧʠʪʘʣʴʥʦʛʦ ʝʣʝ-

ʤʝʥʪʫ (ʧʦʥʷʪʪʷ ʯʠ ʪʝʟʘ), ʜʦʧʫʩʪʠʤʽ ʢʣʘʩʠ ʜʣʷ ʟʘʧʠʪʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʫ 

ʪʘ ʝʣʝʤʝʥʪʽʚ-ʚʽʜʧʦʚʽʜʝʡ. ʋʩʽ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʥʘʣʝʞʘʪ ɹ ʜʦ ʪʘʢʦʛʦ 

ʪʠʧʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʙʽʨ ʦʜʥ̒ʾ̔ ʧʨʘʚʠʣʴʥʦ ʾʚʽʜʧʦʚʽʜ ̔ʽʟ ʧʦʜʘʥʠʭ ʚʘ-

ʨʽʘʥʪʽʚ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʦʾ ʩʪʨʫʢ-

ʪʫʨʠ ʰʘʙʣʦʥʫ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 

ʄʥʦʞʠʥʫ ʟʘʚʜʘʥʴ ʧʦʟʥʘʯʠʤʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: Task = {Taski}, 

ʘ ʤʥʦʞʠʥʫ ʾʭ ʪʠʧʽʚ: TType = {CO, CS, WA, MI, GF, RW}. ɼʘʤʦ ʦʧʠʩ ʜʣʷ 

ʢʦʞʥʦʛʦ ʪʠʧʫ ʟʘʚʜʘʥʥʷ: 
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ï CO ð ʟʘʚʜʘʥʥʷ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʟ ʚʠʤʦʛʦʶ ʚʠʙʦʨʫ ʦʜʥʽʻʾ 

ʚʽʨʥʦʾ ʚʽʜʧʦʚʽʜʽ; 

ï CS ð ʟʘʚʜʘʥʥʷ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʟ ʚʠʤʦʛʦʶ ʚʠʙʦʨʫ ʜʝʢʽʣʴʢʦʭ 

ʚʽʨʥʠʭ ʚʽʜʧʦʚʽʜʝʡ;  

ï WA ð ʟʘʚʜʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ, ʚ ʷʢʦʤʫ ʧʦʪʨʽʙʥʦ ʚʧʠʩʘʪʠ ʧʦʥʷʪʪʷ-

ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʝʟʫ-ʚʠʟʥʘʯʝʥʥʷ, ʱʦ ʟʘʟʥʘʯʝʥʘ ʚ ʧʠʪʘʥʥʽ; 

ï MI ð ʟʘʚʜʘʥʥʷ ʥʘ ʟʽʩʪʘʚʣʝʥʥʷ ʥʘʙʦʨʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʇʊ-ʝʣʝʤʝʥʪʽʚ; 

ï GF ð ʟʘʚʜʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʚʥʠʪʠ ʧʨʦʛʘ-

ʣʠʥʫ ʚ ʪʚʝʨʜʞʝʥʥʽ;  

ï RW ð ʟʘʚʜʘʥʥʷ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʟ ʚʠʤʦʛʦʶ ʚʢʘʟʘʪʠ ʥʝʢʦ-

ʨʝʢʪʥʽ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ. 

ʊʠʧʠ ʟʘʚʜʘʥʴ, ʜʦʩʪʫʧʥʽ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʥʘ ʙʘʟʽ ʜʘʥʦʛʦ ʰʘʙʣʦʥʫ, 

ʦʧʠhʝʤʦ ʥʘʩʪʫʧʥʠʤ ʟʚô̫ ʟʢʦʤ:  

ὝὝὩάὴὰὝώὴὩίȡὝὝὩάὴὰ O  ς Ȣ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʪʨʠʙʫʪʠ ʰʘʙʣʦʥʫ tti: 

ï TQEntity(tti) ð ʪʠʧ ʇʊ-ʝʣʝʤʝʥʪʘ, ʷʢʠʡ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ; 

ï TQStr(tti) ð h ʘʙʣʦʥʥʠʡ ʪʝʢʩʪ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʠʪʘʥʥʶ ʪʝʩʪʦ-

ʚʦʛʦ ʟʘʚʜʘʥʥʷ; 

ï TQClasses(tti) ð ʜʦʧʫʩʪʠʤʽ ʢʣʘʩʠ ʇʊ-ʝʣʝʤʝʥʪʫ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩ-

ʥʦʚʽ ʧʠʪʘʥʥʷ; 

ï TQNotClasses(tti) ð ʥʝʜʦʧʫʩʪʠʤʽ ʢʣʘʩʠ ʇʊ-ʝʣʝʤʝʥʪʫ, ʱʦ ʣʝʞʠʪʴ 

ʚ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ; 

ï TAClasses(tti) ð ʜʦʧʫʩʪʠʤʽ ʢʣʘʩʠ ʇʊ-ʝʣʝʤʝʥʪʫ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩ-

ʥʦʚʽ ʚʽʜʧʦʚʽʜʽ; 

ï TANotClasses(tti) ð ʢʣʘʩʠ ʇʊ-ʝʣʝʤʝʥʪʫ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʚʽʜ-

ʧʦʚʽʜʽ, ʷʢʠʡ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʰʘʙʣʦʥʫ; 

ï TTemplTypes(tti) ð ʥʦʚʝ ʧʦʣʝ ʚ ʩʪʨʫʢʪʫʨʽ ʰʘʙʣʦʥʫ, ʚ ʷʢʦʤʫ ʚʢʘ-

ʟʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʪʠʧʽʚ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʛʝʥʝʨʦʚʘʥʽ ʥʘ 

ʙʘʟʽ ʜʘʥʦʛʦ ʰʘʙʣʦʥʫ. 

ɺ ʢʦʞʥʦʤʫ ʰʘʙʣʦʥʽ ʚ ʧʦʣʽ TQStr ʪʘʢʦʞ ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʘʨʢʝʨ ʜʣʷ 

ʟʘʧʦʚʥʝʥʥʷ ʇʊ-ʝʣʝʤʝʥʪʦʤ. ʗʢʱʦ ʪʘʢʦʛʦ ʤʘʨʢʝʨʫ ʥʝʤʘ, ʪʦ ʇʊ-ʝʣʝʤʝʥʪ 

ʚʩʪʘʚʣʷʻʪʴʩʷ ʚ ʢʽʥʝʮʴ ʨʷʜʢʘ TQStr(tti). ɿʘʟʥʘʯʠʤʦ, ʱʦ ʜʣʷ ʟʘʚʜʘʥʴ {MI, 

GF, RW} ʨʷʜʦʢ ʟʘʧʠʪʘʥʥʷ ʥʝ ʙʫʜʝ ʤʽʩʪʠʪʠ ʇʊ-ʝʣʝʤʝʥʪ. 

ɻʝʥʝʨʘʮʽʷ ʪʝʩʪʫ ʟ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʟʘ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ.  

ʈʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʪʝʩʪʽʚ ʧʦʜʽʣʠʤʦ ʥʘ ʥʠʟʴʢʠʡ, ʩʝʨʝʜʥʽʡ ʪʘ ʩʢʣʘʜ-

ʥʠʡ, ʧʦʟʥʘʯʠʤʦ ʾʭ ʤʥʦʞʠʥʦʶ: 
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ὅέάὴὰὩὼὭὸώὒέύȟὓὭὨὨὰὩȟὌὥὶὨ. 
 

ʊʘʢʠʡ ʧʦʜʽʣ ʜʦʟʚʦʣʠʪʴ ʨʦʟʧʦʜʽʣʠʪʠ ʟʘʚʜʘʥʥʷ ʟʘ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩ-

ʪʽ, ʘ ʧʦʪʽʤ ʧʨʦʚʝʩʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʪʝʩʪʫʚʘʥʥʷ. ʊʠʧʠ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʛʝʥʝʨʫʶʪʴʩʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʪʝʩʪʫ ʦʧʠʩʫʶʪʴʩʷ ʥʘʩʪʫʧ-

ʥʠʤ ʯʠʥʦʤ: 

 

ὝώὴὩίὄώὅέάὴὰὩὼὭὸώὧὰ
ὅὕȟὅὛȟὡὃȟὧὰὒέύ 

ὅὕȟὅὛȟὡὃȟὓὍȟὧὰὓὭὨὰὰὩ 
ὅὕȟὅὛȟὡὃȟὓὍȟὋὊȟὙὡȟὧὰὌὥὶὨȢ

  

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʘʩʧʝʢʪʠ ʧʦʥʷʪʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʪʽʣʴʢʠ ʢʦʣʠ ʚʦʥʠ ʘʙʦ ʾʭ ʪʝʟʠ 

ʚʠʩʪʫʧʘʶʪʴ ʟʘʧʠʪʘʣʴʥʠʤ ʇʊ-ʝʣʝʤʝʥʪʦʤ. ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʪʝʟʠ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ-ʚʽʜʧʦʚʽʜʝʡ ʘʙʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʦʣʦʚʥʦ-

ʛʦ ʧʦʥʷʪʪʷ ʘʩʧʝʢʪʫ-ʧʠʪʘʥʥʷ, ʥʝ ʤʘʶʪʴ ʙʫʪʠ ʜʠʩʪʨʘʢʪʦʨʘʤʠ. ɺ ʜʨʫʛʦʤʫ, 

ʧʦʥʷʪʪʷ-ʜʠʩʪʨʘʢʪʦʨʠ ʥʝ ʤʘʶʪʴ ʙʫʪʠ ʘʩʧʝʢʪʘʤʠ, ʘ ʪʘʢʦʞ ʥʝ ʤʘʶʪʴ ʙʫʪʠ 

ʛʦʣʦʚʥʠʤ ʧʦʥʷʪʪʷʤ ʘʩʧʝʢʪʫ, ʜʦ ʷʢʦʛʦ ʮʷ ʪʝʟʘ-ʟʘʧʠʪʘʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ.  

ʄʦʜʠʬʽʢʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʤʽʩʪʠʪʴ 

ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ [140]: 

1. ɺʠʙʽʨ ʢʦʥʪʨʦʣʴʥʦʾ ʦʙʣʘʩʪʽ ʢʦʥʪʝʥʪʫ. ʆʙʨʘʥʘ ʩʫʢʫʧʥʽʩʪʴ ʝʣʝ-

ʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ʟ ʤʥʦʞʠʥʠ ʢʦʥʪʝʥʪʫ V ʬʦʨʤʫʶʪʴ ʢʦʥʪʨʦʣʴʥʫ ʦʙʣʘʩʪʴ 

ʜʘʥʦʛʦ ʪʝʩʪʫ ὸὩίὸ: 

 

 ὛόὪὪὅέὲὸὶέὰὃ Ṗὠ. 

 

ʊʫʪ ʞʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʜʦʩʪʘʪʥʦʩʪʽ ʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʪʝʩʪʫ:  

 
ȿὸȡ ὸ ɴ  Ὕ᷈ ὠὝὸᶰ ὛόὪὪὅέὲὸὶέὰὃ ȿ ὶὸὥO

ὧέὲὸὩὲὸὠὥὰὭὨὛόὪὪὅέὲὸὶέὰὃ, 

 

ʜʝ ὶὸὥðʤʽʥʽʤʘʣʴʥʘ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʟ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʥʝʨʘ-

ʮʽʾ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʝʚʨʠʩʪʠʯʥʦ. 

2. ɺʠʙʽʨ ʩʢʣʘʜʥʦʩʪʽ ʪʝʩʪʫ: 

 

 ὧὰ ᶰὅέάὴὰὩὼὭὸώ .  
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3. ɻʝʥʝʨʘʮʽʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʚʽʜʧʦʚʽʜ-

ʥʦ ʜʦ ʩʢʣʘʜʥʦʩʪʽ ʪʝʩʪʫ. ɿ ʤʥʦʞʠʥʠ ʜʦʧʫʩʪʠʤʠʭ ʪʠʧʽʚ ʟʘʚʜʘʥʴ ʜʣʷ ʜʘ-

ʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʬʦʨʤʫʻʤʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ 

ʚ ʮʠʢʣʽ. 

ɻʝʥʝʨʘʮʽʷ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. 

3.1. ɺʠʙʽʨ ʦʜʥʦʛʦ ʟ ʜʦʧʫʩʪʠʤʠʭ ʪʠʧʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ tType: 

 

ὸὝώὴὩ ɴ  ὝώὴὩίὄώὅέάὴὰὩὼὭὸώὧὰ . 

 

3.2. ɺʠʙʽʨ ʰʘʙʣʦʥʫ, ʱʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʟʘʚʜʘʥʥʷ ʟ ʪʠ-

ʧʦʤ tType. ʐʫʢʘʻʤʦ ʰʘʙʣʦʥ ὸὸ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʽ:  

 

ὸὝώὴὩ ɴ  ὝὝὩάὴὰὝώὴὩίὸὸ. 
 

3.3. ʇʦʰʫʢ ʜʦʧʫʩʪʠʤʠʭ ʇʊ-ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʜʘʥʦʛʦ ʰʘʙʣʦʥʫ tti, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʦʙʣʘʩʪʽ SuffControlA. ʄʥʦʞʠʥʫ ʧʦ-

ʥʷʪʴ ʪʘ ʪʝʟ ʦʙʣʘʩʪʽ SuffControlA ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʪʘʢ: 

 

Ὓὅὅέὲὸὶέὰὃὧȡὠὅὧ᷊ ὛόὪὪὅέὲὸὶέὰὃ  ɲȟ  
ὛὝὅέὲὸὶέὰὃὸȡὠὝὸᶰὛόὪὪὅέὲὸὶέὰὃȢ 

 

ɼʣʷ ʤʥʦʞʠʥʠ ʟʘʚʜʘʥʴ ʚʩʽʭ ʪʠʧʽʚ, ʢʨʽʤ MI, ʦʧʝʨʘʪʦʨ ʚʠʙʦʨʫ ʜʦ-

ʧʫʩʪʠʤʠʭ ʟʘʧʠʪʘʣʴʥʠʭ ʇʊ-ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʜʘʥʦʛʦ ʰʘʙʣʦʥʫ ὸὸ ʚʠʛʣʷʜʘʻ 
ʪʘʢ:  
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ʗʢʱʦ ʤʥʦʞʠʥʘ STQEntities(tti) ʥʝʧʫʩʪʘ, ʟ ʤʥʦʞʠʥʠ STQEntities(tti) 

ʦʙʠʨʘʻʤʦ ʚʠʧʘʜʢʦʚʠʡ ʝʣʝʤʝʥʪ, ʧʦʟʥʘʯʠʤʦ ʡʦʛʦ STQEntity.  

ɼʣʷ ʪʠʧʫ ʟʘʚʜʘʥʥʷ ʥʘ ʟʽʩʪʘʚʣʝʥʥʷ MI TQEntity(tti) ʤʦʞʝ ʙʫʪʠ 

ʣʠʰʝ ʧʦʥʷʪʪʷʤ, ʽ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʥʘʙʽʨ 

ʨʽʟʥʠʭ ʧʦʥʷʪʴ, ʜʣʷ ʷʢʠʭ ʜʘʣʽ ʙʫʜʝ ʦʙʨʘʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʥʘʙʽʨ ʪʝʟ ʜʣʷ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʘʥʘʣʦʛʽʯʥʦ ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʘʤ ʘʣʛʦʨʠʪʤʫ. 

ʗʢʱʦ ʤʥʦʞʠʥʘ STQEntities(tti) ʚʠʷʚʠʣʘʩʴ ʧʦʨʦʞʥʴʦʶ, ʪʦ tti ʘhʙ-

ʣʦʥ ʚʠʷʚʠʚʩʷ ʥʝʜʦʧʫʩʪʠʤʠʤ ʘʙʦ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʬʨʘʛʤʝʥʪʽ, ʱʦ ʚʽʜʥʦ-

ʩʠʪʴʩʷ ʜʦ ʤʥʦʞʠʥʠ SuffControlA, ʇʊ-ʝʣʝʤʝʥʪʠ ʥʝ ʧʽʜʽʡʰʣʠ ʧʽʜ ʫʤʦʚʠ 

ʚʽʜʙʦʨʫ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʭʽʜ ʜʦ ʧ.3.2. ʗʢʱʦ ʥʝ 

ʚʜʘʣʦʩʷ ʟʥʘʡʪʠ ʞʦʜʥʦʛʦ ʰʘʙʣʦʥʫ ʜʣʷ ʟʘʚʜʘʥʥʷ tType, ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʝʨʝʭʽʜ ʜʦ ʧ.3.1. ʜʣʷ ʚʠʙʦʨʫ ʽʥʰʦʛʦ ʪʠʧʫ ʟʘʚʜʘʥʥʷ. 

3.4. ʇʦʰʫʢ ʧʨʘʚʠʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ. ʇʊ-ʩʫʪʥʽʩʪʴ ʜʣʷ 

ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ʫʤʦʚʥʦ ʧʦʟʥʘʯʠʤʦ ʷʢ Entity:  

 

ὉὲὸὭὸώ ὩὲὸȡὩὲὸɴὅὝὉὲὸὭὸώὝ͵ὗὉὲὸὭὸώὸὸ Ȣ 

 

ʄʥʦʞʠʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʇʊ-ʝʣʝʤʝʥʪʽʚ: 

 

Ὁ  
ὅȟὉὲὸὭὸώὅέὲὧὩὴὸ
ὝȟὉὲὸὭὸώὝὬὩίὭί

  

 

ʋʤʦʚʥʦ ʧʦʟʥʘʯʠʤʦ ʚʽʜʧʦʚʽʜʥʽ ʤʥʦʞʠʥʠ ʢʣʘʩʽʚ ʇʊ-ʝʣʝʤʝʥʪʽʚ ʷʢ 

EClass. 

ʇʨʘʚʠʣʴʥʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʭ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʟʘʧʠ-

ʪʘʣʴʥʦʛʦ ʇʊ-ʝʣʝʤʝʥʪʘ. ʇʨʝʜʠʢʘʪ correcponds(e,a) ʬʦʨʤʘʣʽʟʫʻ ʪʚʝʨʜ-

ʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʘʨʛʫʤʝʥʪ-ʪʝʟʘ ʜʽʡʩʥʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʘʨʛʫʤʝʥʪʫ-

ʧʦʥʷʪʪʷ: 

 

Ὡɴ ὅ ὥ᷈ᶰὝ᷈ ὅὝὥ Ὡ ẓ

Ὡɴ Ὕ᷈ ὥᶰὅ ὅ᷈ὝὩ ὥ
ᴼὧέὶὶὩίὴέὲὨίὩȟὥȢ 

 

ʆʧʝʨʘʪʦʨ ʚʠʙʦʨʫ ʤʥʦʞʠʥʠ ʤʦʞʣʠʚʠʭ ʚʽʨʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽ-

ʜʝʡ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʟʘʚʜʘʥʴ, ʢʨʽʤ tType=GF: 
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ὙὝὃὉὲὸὭὸὭὩίὸὸ

ừ
Ừ

ứ
ὩȡὩɴ Ὁ ᷈ὧέὶὶὩίὴέὲὨίὩȟὛὝὗὉὲὸὭὸώ᷈

ὉὅὰὥίίὩᶰὝὃὅὰὥίίὩίὸὸ᷉

 ὝὃὅὰὥίίὩίὸὸ ᶮ
᷈

ὉὅὰὥίίὩᶱὝὃὔέὸὅὰὥίίὩίὸὸ ữ
Ữ

ử
. 

 

ɼʣʷ ʪʠʧʫ ʟʘʚʜʘʥʥʷ ʥʘ ʟʘʧʦʚʥʝʥʥʷ ʧʨʦʛʘʣʠʥʠ ʚ ʪʚʝʨʜʞʝʥʥʽ, ʜʝ 

ὸὝώὴὩὋὊȟὝὗὉὲὸὭὸώὸὸ ὅέὲὧὩὴὸ, ʫʟʘʛʘʣʴʥʝʥʠʡ ʦʧʝʨʘʪʦʨ ʧʦʰʫ-

ʢʫ ʜʦʧʫʩʪʠʤʠʭ ʪʝʟ-ʪʚʝʨʜʞʝʥʴ: 

 

ὙὝὃὉὲὸὭὸὭὩίὸὸ ὩȡὩɴ Ὁ ὧ᷈έὶὶὩίὴέὲὨίὩȟὛὝὗὉὲὸὭὸώ᷈
ὉὲὸὭὸώὝὬὩίὭίὭ᷈ίὛόὦίὸὶὭὲὫὛὝὗὉὲὸὭὸώȟὩ᷈ὉὅὰὥίίὩᶰ
ὝὃὅὰὥίίὩίὸὸ᷉ ὝὃὅὰὥίίὩίὸὸ ᶮ Ὁ᷈ὅὰὥίίὩᶱ

ὝὃὔέὸὅὰὥίίὩίὸὸ. 

 

3.5. ʇʦʰʫʢ ʜʠʩʪʨʘʢʪʦʨʽʚ. ɼʠʩʪʨʘʢʪʦʨʠ ʰʫʢʘʶʪʴʩʷ ʜʣʷ ʪʠʧʽʚ ʟʘ-

ʚʜʘʥʴ CO,CS,RW. ʊʝʟʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʘʩʧʝʢʪʽʚ ʧʦʥʷʪʴ ʥʝ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠʤʦ ʫ ʷʢʦʩʪʽ ʜʠʩʪʨʘʢʪʦʨʽʚ. ʅʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʦ ʷʢ ʜʠʩʪʨʘʢ-

ʪʦʨʠ ʪʘʢʦʞ ʧʦʥʷʪʪʷ-ʘʩʧʝʢʪʠ. ʆʧʝʨʘʪʦʨ ʧʦʰʫʢʫ ʜʠʩʪʨʘʢʪʦʨʽʚ ʜʣʷ ʪʝʩ-

ʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ, ʜʝ STQEntity ʥʝ ʻ ʘʩʧʝʢʪʦʤ ʽ ʥʝ ʻ ʪʝʟʦʶ ʘʩʧʝʢʪʘ, ʤʘʻ 

ʚʠʛʣʷʜ: 

 

ὡὝὃὉὲὸὭὸὭὩίὸὸ  ὩȡὩ ɴ Ὁ ᷈ ὧέὶὶὩίὴέὲὨίὩȟὛὝὗὉὲὸὭὸώ ᷈

ὧέὶὶὩίὴέὲὨίὩ ȟὅὧ  ᷈ὅὧ  ɵ ὃίὴὩὧὸί ᷈ ὉὅὰὥίίὩ ɴ

ὝὃὅὰὥίίὩίὸὸ᷉ ὝὃὅὰὥίίὩίὸὸ ᶮ ᷈ὉὅὰὥίίὩ ɵ
 ὝὃὔέὸὅὰὥίίὩίὸὸȢ  

 

ɼʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ STQEntity ̒  ʘʩʧʝʢʪʦʤ, ʜʦʜʘʻʪʴʩʷ ʱʝ ʦʜʥʘ ʫʤʦ-

ʚʘ: ʪʝʟʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʦʣʦʚʥʠʭ ʧʦʥʷʪʴ ʮʴʦʛʦ ʘʩʧʝʢʪʫ ʥʝ ʧʦʚʠʥʥʽ 

ʧʦʧʘʜʘʪʠ ʚ ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ. ʇʦʟʥʘʯʠʤʦ ʛʦʣʦʚʥʽ ʧʦʥʷʪʪʷ ʘʩʧʝʢʪʫ 

STQEntity ʷʢ MCofSTQEntity, ʪʦʜʽ ʦʧʝʨʘʪʦʨ ʧʦʰʫʢʫ ʜʠʩʪʨʘʢʪʦʨʽʚ ʚʠ-

ʛʣʷʜʘʻ ʪʘʢ: 

 

ὡὝὃὉὲὸὭὸὭὩίὸὸ  ὩȡὩɴ Ὁ ὧέὶὶὩίὴέὲὨίὩȟὛὝὗὉὲὸὭὸώ᷈
ὧέὶὶὩίὴέὲὨίὅὧȟὩ ᷈ὅὧ  ɵ ὃίὴὩὧὸί ᷈ὅ̒  ɵ

ὓὅέὪὛὝὗὉὲὸὭὸώ᷈ὉὅὰὥίίὩᶰὝὃὅὰὥίίὩίὸὸ᷉ ὝὃὅὰὥίίὩίὸὸ
ᶮ᷈ ὉὅὰὥίίὩᶱὝὃὔέὸὅὰὥίίὩίὸὸȢ  
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ɼʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ SQTEntity ʻ ʪʝʟʦʶ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʘʩʧʝʢʪʫ 

ʧʦʥʷʪʪʷ, ʧʦʟʥʘʯʠʤʦ ʛʦʣʦʚʥʽ ʧʦʥʷʪʪʷ ʮʴʦʛʦ ʘʩʧʝʢʪʫ ʷʢ MCofRTAEntities(tti), 

ʽ ʦʧʝʨʘʪʦʨ ʧʦʰʫʢʫ ʜʠʩʪʨʘʢʪʦʨʽʚ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 
ὡὝὃὉὲὸὭὸὭὩίὸὸ  ὩȡὩɴ Ὁ ὧέὶὶὩίὴέὲὨίὛὝὗὉὲὸὭὸώȟὩ᷈

ὧέὶὶὩίὴέὲὨίὝὸȟὩ Ὡ᷈ɵ ὃίὴὩὧὸίὩ᷈ɵ ὓὅέὪὙὝὃὉὲὸὭὸὭὩίὸὸ᷈

ὉὅὰὥίίὩᶰὝὃὅὰὥίίὩίὸὸ᷉ ὝὃὅὰὥίίὩίὸὸ ᶮ᷈ ὉὅὰὥίίὩᶱ
ὝὃὔέὸὅὰὥίίὩίὸὸȢ  

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʧʝʨʘʪʦʨ ʧʦʰʫʢʫ ʜʠʩʪʨʘʢʪʦʨʽʚ, ʚʠʟʥʘʯʘʻʤʦ ʤʥʦ-

ʞʠʥʫ ʜʦʩʪʫʧʥʠʭ ʜʠʩʪʨʘʪʢʦʨʽʚ ʪʘ ʦʙʠʨʘʻʤʦ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʥʝʦʙ-

ʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʜʣʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɯʟ ʟʥʘʭʦʜʞʝʥʥʷʤ ʜʠʩʪʨʘʪʢʦʨʽʚ 

ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʚʚʘʞʘʻʤʦ ʧʦʙʫʜʦʚʘʥʠʤ. ʇʝʨʝʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ ʥʘ-

ʩʪʫʧʥʦʛʦ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ (ʧ.3). ʗʢʱʦ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ 

ʪʝʩʪʫ ʧʦʙʫʜʦʚʘʥʘ, ʧʦʙʫʜʦʚʫ ʪʝʩʪʫ ʟʘʚʝʨʰʝʥʦ. ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʪʝʩ-

ʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʫ ʥʦʪʘʮʽʾ UML ʜʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ (ʨʠʩ. 3.8) 

 

 

 

ʈʠʩ. 3.8. ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ 
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ʇʨʠʢʣʘʜʠ ʟʘʚʜʘʥʴ ʷʢʽ ʛʝʥʝʨʫʶʪʴʩʷ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 3.9 ð 3.14. 

 

 

ʈʠʩ. 3.9. ʇʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʙʽʨ ʦʜʥʽʻʾ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ 

 

 

 

ʈʠʩ. 3.10. ʇʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʙʽʨ ʜʝʢʽʣʴʢʦʭ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ 
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ʈʠʩ. 3.11. ʇʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ 

 

 

 

ʈʠʩ. 3.12. ʇʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʥʘ ʟʘʧʦʚʥʝʥʥʷ ʧʨʦʛʘʣʠʥʠ ʚ ʪʚʝʨʜʞʝʥʥʽ 



 

 145 

 

ʈʠʩ. 3.13. ʇʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʚʠʙʦʨʫ ʥʝʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ 

 

 

 

ʈʠʩ. 3.14. ʇʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʥʘ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʥʘʙʦʨʽʚ 
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ʇʦʜʘʥʠʡ ʘʣʛʦʨʠʪʤ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʧʽʜ ʯʘʩ ʦʨʛʘ-

ʥʽʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ. ʊʝʩʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʜʣʷ 29 ʩʪʫ-

ʜʝʥʪʽʚ ʜʨʫʛʦʛʦ ʢʫʨʩʫ ʧʦ ʜʠʩʮʠʧʣʽʥʘʤ ʟ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ. ʊʝʤʠ, ʚʠʥʝʩʝʥʽ ʥʘ ʪʝʩʪʫʚʘʥʥʷ ʚ ʙʽʣʴʰʦʩʪʽ ʩʪʦʩʫʚʘʣʠʩʷ ʧʨʝʜ-

ʤʝʪʽʚ, ʧʨʦʡʜʝʥʠʭ ʜʘʥʦʶ ʛʨʫʧʦʶ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʮʽ ʥʘʚʯʘʥʥʷ, ʜʝʷʢʽ 

ʪʝʤʠ ʩʪʦʩʫʚʘʣʠʩʷ ʧʦʪʦʯʥʦʛʦ ʩʝʤʝʩʪʨʫ. ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʦʮʽʥ-ʁ

ʚʘʣʠʩʷ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʨʥʠʭ ʪʘ ʭʠʙʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. ʇʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʪʝʩʪʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʜʝʣʽ ʩʢʣʘʜʥʦʩʪʽ Low, ʨʝʟʫʣʴʪʘ-

ʪʠ ʪʝʩʪʫʚʘʥʥʷ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʽʜʧʦʚʽʜʘʣʠ ʦʮʽʥʮʽ 90%. ʅʘ ʨʽʚ-

ʥʽ Middle ð 75%, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘ Hard ð 65%. ʅʘ ʨʽʚʥʽ ʪʝʩʪʫ Low ʨʽʜʢʦ 

ʟʫʩʪʨʽʯʘʣʠʩʴ ʚʘʞʢʽ ʟʘʚʜʘʥʥʷ, ʚ ʦʩʥʦʚʥʦʤʫ ʚʦʥʠ ʧʦʪʨʝʙʫʚʘʣʠ ʥʘʚʠʯʦʢ 

ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʪʘ ʦʨʽʻʥʪʫʚʘʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʦʙʣʘʩʪʽ. ʈʽʚʝʥʴ Middle 

ʟʘʚʜʷʢʠ ʟʘʚʜʘʥʥʶ ʥʘ ʩʧʽʚʩʪʘʚʣʝʥʥʷ MI ʚʠʤʘʛʘʚ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫ-

ʤʽʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʊʫʪ ʟʫʩʪʨʽʯʘʣʠʩʴ ʧʦʥʷʪʪʷ ʟ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴ-

ʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʤʥʦʞʠʥʠ ʢʦʥʪʝʥʪʫ. ʈʽʚʝʥʴ Hard ʟʘʚʜʷʢʠ 

ʟʘʚʜʘʥʥʷʤ GF ʪʘ, ʦʩʦʙʣʠʚʦ, RW ʚʠʤʘʛʘʚ ʟʜʘʪʥʦʩʪʽ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʚʠ-

ʤʘʛʘʚ ʚʦʣʦʜʽʥʥʷ ʧʦʚʥʦʶ ʢʘʨʪʠʥʦʶ ʢʦʥʪʨʦʣʴʥʦʾ ʦʙʣʘʩʪʽ. ʂʦʨʠʩʪʫʚʘʯʫ 

ʙʫʣʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʟʫʤʽʪʠ ʧʨʠʥʮʠʧ, ʟʘ ʷʢʠʤ ʧʦʪʨʽʙʥʦ ʧʨʠʙʨʘʪʠ ʟʘʡʚʽ 

ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʚʝʨʜʞʝʥʥʷ ʪʘ ʚʦʣʦʜʽʪʠ ʘʥʘʣʽʪʠʯ-

ʥʦʶ ʟʜʘʪʥʽʩʪʶ ʚ ʜʘʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʪʫʜʝʥ-

ʪʠ, ʱʦ ʧʦʢʘʟʘʣʠ ʚʠʱʠʡ ʨʽʚʝʥʴ ʩʝʤʝʩʪʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʘʛʘʣʦʤ ʤʘʣʠ 

ʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʚ ʪʝʩʪʫʚʘʥʥʽ ʨʽʚʥʷ Hard. ʆʪʞʝ, ʤʦʞʥʘ ʢʘʟʘʪʠ ʧʨʦ ʫʩ-

ʧʽʭ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʪʘ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʽʡʩʥʝʥʦ ʤʦʜʠʬʽʢʘʮʽʶ ʤʝʪʦʜʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʧʦʙʫʜʦʚʠ ʪʝʩʪʽʚ ʥʘ ʙʘʟʽ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʢʦʥʪʨʦʣʶ ʟʘ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʨʝ-

ʚʽʨʢʠ ʜʦʩʷʛʥʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʮʽʣʝʡ. ɺʚʝʜʝʥʦ ʥʦʚʽ ʪʠʧʠ ʟʘʚʜʘʥʴ, ʤʦ-

ʜʠʬʽʢʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʰʘʙʣʦʥʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ ʧʦʜʘʥʦ ʬʦʨʤʘʣʴ-

ʥʫ ʤʦʜʝʣʴ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ. ɿʜʽʡʩʥʝʥʦ 

ʧʨʦʛʨʘʤʥʫ ʨʝʘʣʽʟʘʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʬʦʨʤʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʧʨʦ-

ʚʝʜʝʥʦ ʧʽʣʦʪʥʝ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʠʣʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢ-

ʪʠʚʥʽʩʪʴ ʟʜʽʡʩʥʝʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ. ʉʝʨʝʜ ʥʘʧʨʷʤʢʽʚ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ ð ʜʝʪʘʣʴʥʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ ʜʦʩʪʘʪʥʦʩʪʽ ʜʘʥʠʭ 

ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʫ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʪʘ ʧʦʙʫʜʦʚʘ ʥʦʚʠʭ ʰʘʙʣʦʥʽʚ ʟʘʚʜʘʥʴ.  
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ʄʦʜʠʬʽʢʘʮʽʾ ʪʘ ʘʥʘʣʦʛʠ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʛʝʥʝ-

ʨʘʮʽʾ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ  

ʄʝʪʦʜ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʙʘʟʽ ʇʊʄ 

ʦʪʨʠʤʘʚ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʦʪʨʠʤʘʚ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʚ ʤʦʜʠʬʽʢʘ-

ʮʽʷʭ ʪʘ ʘʥʘʣʦʛʘʭ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʟʜʽʡʩʥʶʚʘʥʠʭ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ.  

ʄʦʜʠʬʽʢʘʮʽʷ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶ-

ʯʦʚʠʭ ʩʣʽʚ. ɺ ʨʦʙʦʪʽ [141] ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʜʠʬʽʢʫʚʘʪʠ ʇʊʄ ʰʣʷʭʦʤ 

ʜʦʜʘʚʘʥʥʷ ʜʦ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʱʝ ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ð 

ʢʣʶʯʦʚʠʭ ʩʣʽʚ. ʂʣʶʯʦʚʽ ʩʣʦʚʘ ð ʮʝ ʩʣʦʚʘ ʘʙʦ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʘʞʝʥʥʷ ʜʝʷʢʦʛʦ ʢʦʥʪʝʢʩʪʥʦʛʦ ʘʩʧʝʢʪʫ ʟʤʽʩ-

ʪʫ ʪʝʟʠ [141]. ʌʘʢʪʠʯʥʦ ʪʘʢʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʻ ʩʪʨʫʢʪʫʨʥʠʤ ʝʣʝʤʝʥʪʦʤ 

ʤʦʚʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʝʟʠ, ʪʦʙʪʦ ʜʝʷʢʦʶ ʾʾ ʯʘʩʪʠʥʦʶ. ʇʽʜ ʯʘʩ ʩʝʤʘʥʪʠʯ-

ʥʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʝʢʩʪʫ ʚʠʢʣʘʜʘʯ ʚʠʜʽʣʷʻ ʧʦʥʷʪʪʷ, ʜʦʜʘʻ ʜʦ ʥʠʭ ʪʝʟʠ ʽ 

ʚʠʜʽʣʷʻ ʢʣʶʯʦʚʽ ʩʣʦʚʘ. ʉʘʤʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʤʦʞʫʪʴ ʪʫʪ ʜʫʙʣʶʚʘʪʠ ̔ ʥʰʽ 

ʧʦʥʷʪʪʷ. ɼʦ ʩʫʪʥʦʩʪʝʡ ʇʊʄ ʜʦʜʘʻʪʴʩʷ ʤʥʦʞʠʥʘ ʢʣʶʯʦʚʠʭ ʩʣʽʚ [141]:  

K={k1,é,kn4}. 

ʆʪʞʝ ʢʦʞʥʘ ʪʝʟʘ tj ʤʘʻ ʜʦʚʽʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʶʯʦʚʠʭ ʬʨʘʟ kp. 

ʎʝ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ [141]:  

TK: KŸT.  

ʉʪʨʫʢʪʫʨʘ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʇʊʄ ʦʪʨʠʤʫʻ ʚʠʛʣʷʜ, ʟʦʙʨʘʞʝʥʠʡ ʥʘ 

ʨʠʩ. 2.22. 

 

 

ʈʠʩ. 2.22. ʉʪʨʫʢʪʫʨʘ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʇʊʄ ʟ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʚʽʜʥʦʰʝʥʴ ʧʦʥʷʪʪʷ-ʪʝʟʠ-ʢʣʶʯʦʚʽ ʩʣʦʚʘ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʬʦʨʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʪʠʧʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʊʫʪ ʧʨʠ ʚʽ-

ʜʦʙʨʘʞʝʥʥʽ ʪʝʟʠ ʫʯʥʝʚʽ ʚʽʜʧʦʚʽʜʥʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʟʘʤʽʥʶʶʪʴʩʷ ʚʠʧʘ-

ʜʘʶʯʠʤʠ ʩʧʠʩʢʘʤʠ. ʊʘʢʠʡ ʩʧʠʩʦʢ ʤʽʩʪʠʪʴ ʧʝʚʥʠʡ ʥʘʙʽʨ ʨʽʟʥʠʭ ʢʣʶʯʦ-

ʚʠʭ ʩʣʽʚ, ʩʝʨʝʜ ʷʢʠʡ ʻ ʢʦʨʝʢʪʥʠʡ ʚʘʨʽʘʥʪ. ʂʦʨʠʩʪʫʚʘʯʫ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʦʙʨʘʪʠ ʢʦʨʝʢʪʥʽ ʚʘʨʽʘʥʪʠ ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʜʣʷ ʜʘʥʦʾ ʪʝʟʠ. ʇʨʠʢʣʘʜ ʟʘ-

ʚʜʘʥʥʷ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 2.23.  

 

  

ʈʠʩ. 2.23. ʇʨʠʢʣʘʜ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʶʯʦʚʠʭ ʩʣʽʚ [141] 

 

ɺ [141] ʪʘʢʦʞ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʧʦʚʥʝʥʥʷ ʦʧʫʱʝʥʠʭ ʢʣʶʯʦʚʠʭ ʩʣʽʚ 

ʫ ʚʽʜʢʨʠʪʽʡ ʬʦʨʤʽ ð ʯʝʨʝʟ ʨʫʯʥʝ ʚʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʽ ʚ ʪʝʩʪʦʚʦʤʫ ʟʘ-

ʚʜʘʥʥʽ.  

ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʫʩʽ ʪʝʟʠ ʩʪʦʩʫʶʪʴʩʷ ʟʘʟʥʘʯʝʥʦʛʦ ʚ 

ʧʠʪʘʥʥʽ ʧʦʥʷʪʪʷ. ɺʙʘʯʘʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ ʪʘʢʦʞ ʢʦʤʙʽʥʫʚʘʪʠ ʧʦʜʽʙʥʝ 

ʟʘʚʜʘʥʥʷ ʥʘ ʟʘʧʦʚʥʝʥʥʷ ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʽʟ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʇʊʄ ʟʘ-

ʚʜʘʥʥʷʤ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʇʊ-ʝʣʝʤʝʥʪʽʚ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʥʽʩʪʴ 

ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘ ʢʦʥʪʨʦʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʪʠʤʝ ʟʥʘʯ-

ʥʫ ʘʥʘʣʽʪʠʯʥʫ ʨʦʙʦʪʫ ʫʯʥʷ.  

ʇʽʜʭʽʜ ʟ ʤʦʜʠʬʽʢʘʮʽʻʶ ʇʊʄ ʰʣʷʭʦʤ ʚʢʣʶʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʩʣʽʚ 

ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʰʠʨʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʇʊʄ ʧʝʨʝʜʙʘʯʘʻ ʘʚʪʦʤʘʪʠʯʥʠʡ ʩʠʥ-

ʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ ʪʝʢʩʪʫ ʪʝʟ ʥʘ ʧʨʝʜʤʝʪ ʚʭʦʜʞʝʥʥʷ ʚ ʥʴʦʛʦ ʽʥʰʠʭ ʧʦ-

ʥʷʪʴ [118], ʱʦ ʬʘʢʪʠʯʥʦ ʟʘʤʽʥʷ ̒ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʚ ʨʦʙʦʪʽ [141] ʨʫʯʥʫ 

ʧʨʘʮ.ʁ 

ʌʦʨʤʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʥʷʪʽʡʥʦ-

ʪʝʟʠʩʥʦʾ ʤʦʜʝʣʽ ʟ ʩʠʩʪʝʤʦʶ ʩʝʤʘʥʪʠʯʥʠʭ ʢʣʘʩʽʚ. ʋ ʨʦʙʦʪʘʭ [142, 143] 

ʧʦʜʘʥʦ ʩʠʩʪʝʤʫ ʩʝʤʘʥʪʠʯʥʠʭ ʢʣʘʩʽʚ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙ-
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ʣʘʩʪʽ ʽ ʧʦʜʘʣʴʰʦʾ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ɼʘʥʠʡ ʤʝʪʦʜ ʧʨʦʜʦʚʞʫʻ 

ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʇʊʄ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʰʣʷʭʦʤ ʬʦʨ-

ʤʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʪʝʢʩʪʫ ʯʝʨʝʟ ʜʝʢʦʤʧʦʟʠʮʽʶ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʽ 

ʪʚʝʨʜʞʝʥʴ, ʚʠʨʘʞʝʥʠʭ ʫ ʨʝʯʝʥʥʷʭ.  

ʋ [142, 143] ʜʣʷ ʧʦʚʥʦʛʦ ʦʧʠʩʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩ-

ʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʬʦʨʤʫʚʘʪʠ ʪʘʢʽ ʢʦʛʥʽʪʠʚʥʽ ʘʙʩʪʨʘʢʪʥʽ ʢʣʘʩʠ: ʦʟʥʘ-

ʯʝʥʥʷ, ʧʨʦʙʣʝʤʠ, ʤʝʪʦʜʠ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʧʨʠʢʣʘʜʠ ʨʝʘʣʽʟʘʮʽ ʾ

ʤʝʪʦʜʽʚ. ʉʠʩʪʝʤʘ ʩʝʤʘʥʪʠʯʥʠʭ ʢʣʘʩʽʚ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2.24 [142]. 

ʇʊʄ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʝʢʦʤʧʦʥʫʻ ʨʝʯʝʥʥʷ ʥʘ ʜʚʘ ʝʣʝʤʝʥ-

ʪʠ ð ʧʦʥʷʪʪʷ ʪʘ ʪʝʟʫ, ʜʝ ʧʦʥʷʪʪʷ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʨʘʞʝʥʝ ʧʽʜʤʝʪʦʤ, ʘ 

ʪʝʟʘ ð ʧʨʝʜʩʪʘʚʣʷʻ ʯʘʩʪʠʥʫ ʨʝʯʝʥʥʷ ʙʝʟ ʧʽʜʤʝʪʘ. ʅʘʪʦʤʽʩʪʴ ʫ ʤʝʪʦʜʽ 

ʥʘ ʙʘʟʽ ʩʝʤʘʥʪʠʯʥʠʭ ʢʣʘʩʽʚ [142, 143] ʬʘʢʪʠʯʥʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʜʽʡʩ-

ʥʶʚʘʪʠ ʜʝʪʘʣʴʥʫ ʜʝʢʦʤʧʦʟʠʮʽʶ ʩʢʣʘʜʥʦʧʽʜʨʷʜʥʠʭ ʨʝʯʝʥʴ. ʊʫʪ, ʦʢʨʽʤ 

ʧʦʥʷʪʪʷ-ʧʽʜʤʝʪʘ (NmC ð ʥʘʟʚʘ ʧʦʥʷʪʪʷ), ʛʦʣʦʚʥʘ ʧʨʝʜʠʢʘʪʠʚʥʘ ʯʘʩ-

ʪʠʥʘ ʨʝʯʝʥʥʷ ʙʝʟ ʧʽʜʤʝʪʘ ʬʦʨʤʘʣʽʟʫʪ̒ʴʩʷ ʷʢ «ʙʘʟʦʚʘ ʢʦʤʧʦʥʝʥʪʘ» 

(BC), ʧʽʜʨʷʜʥʽ ʧʨʝʜʠʢʘʪʠʚʥʽ ʯʘʩʪʠʥʠ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʷʢ «ʫʪʦʯʥʶʶʯ ̔

ʢʦʤʧʦʥʝʥʪʠ» (SC), ʟʘʩʦʙʠ ʟʚô̫ ʟʢʫ ʪʘʢʽ ʷʢ ʩʧʦʣʫʯʥʠʢʠ ʧʽʜʨʷʜʥʦʩʪʽ, 

ʩʧʦʣʫʯʥʽ ʩʣʦʚʘ, ʩʧʽʚʚʽʜʥʦʩʥ̔  ʪʘ ʚʢʘʟʽʚʥʽ ʩʣʦʚʘ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ «ʟʚô̫ ʟʢʫ» (CNJ) ʽ «ʪʠʧʫ ʟʚô̫ ʟʢʫ» (TCNJ). ʊʘʢʠʤ, ʯʠʥʦʤ ʬʦʨ-

ʤʘʣʽʟʘʮʽ ̫ʦʟʥʘʯʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʥʘʙʽʨ ʝʣʝʤʝʥʪʽʚ-ʢʦʤʧʦʥʝʥʪ ʨʝʯʝʥʥʷ, 

ʦʙô̒ ʜʥʘʥʠʭ ʚ ʜʝʨʝʚʦʧʦʜʽʙʥʫ ʩʪʨʫʢʪʫʨʫ (IEi,j ð ̔ ʜʝʥʪʠʬʽʢʘʪʦʨ, Prn_IEi,j ð 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʝʣʝʤʝʥʪʘ) [142]: 

 

Dfi = {[ IEi,j,CSi,j,CNJi,j,TCNJi,j,Prn_IEi,j]}.   

  

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʜʝʪʘʣʴʥʦ ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʟʘʟʥʘʯʝʥʽ ʪʠʧʠ 

ʬʨʘʛʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʪʦʙʪʦ ʦʟʥʘʯʝʥʥʷ, ʧʨʦʙʣʝʤʠ, ʤʝʪʦ-

ʜʠ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʢʣʘʜʠ ʨʝʘʣʽʟʘʮʽ ʾʤʝʪʦʜʽʚ. ʂʦʞʝʥ ʽʟ ʪʘ-

ʢʠʭ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʝʣʝʤʝʥ-

ʪʽʚ, ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʘ. 

ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʝʷʢʝ 

ʪʚʝʨʜʞʝʥʥʷ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʥʫ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʯʘʩʪʠʥʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ ʢʦʤʧʦʥʝʥʪ [142]. ɸʣʴʪʝʨʥʘʪʠʚʥʘ ʯʘʩ-

ʪʠʥʘ ʪʝʩʪʦʚʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʧʦʧʦʚʥʶʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦ ʣʽʥʛʚʽʩ-

ʪʠʯʥʦʤʫ ʟʤʽʩʪʫ ʩʠʥʪʘʢʩʠʯʥʦ ʫʟʛʦʜʞʝʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʽʥʰʠʭ ʪʚʝʨʜ-

ʞʝʥʴ. ʉʠʥʪʘʢʩʠʯʥʝ ʫʟʛʦʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ, ʢʦʣʠ ʟʚôʷʟʢʠ ʢʦʤʧʦ-

ʥʝʥʪ ʪʚʝʨʜʞʝʥʴ ʦʜʥʦʨʽʜʥʽ ʟʘ ʪʠʧʘʤʠ ʽ ʯʠʩʣʘʤʠ. ʅʘ ʦʩʥʦʚʽ ʙʘʟʠ 
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ʪʚʝʨʜʞʝʥʴ ʤʦʞʝ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʠʡ ʥʘʙʽʨ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʽʟ ʟʘʜʘʥʠ-

ʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫ ʚʠʛʣʷʜʽ ʜʠʥʘʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ [142]. ʇʨʠʢʣʘʜ ʪʝʩ-

ʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.25. 

 

 

 

ʈʠʩ. 2.24. ʉʠʩʪʝʤʘ ʩʝʤʘʥʪʠʯʥʠʭ ʢʣʘʩʽʚ [142] 

 

 

 

ʈʠʩ. 2.25. ʇʨʠʢʣʘʜ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ  

ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ ʩʝʤʘʥʪʠʯʥʠʭ ʢʣʘʩʽʚ [143] 
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ʇʦʜʽʙʥʘ ʜʝʪʘʣʴʥʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ [142, 143] 

ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʫ ʤʦʚʥʦʾ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʦʾ 

ʜʣʷ ʜʝʷʢʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʇʊʄ. ɼʝʪʘʣʴ-

ʥʘ ʩʠʥʪʘʢʩʠʯʥʘ ʪʘ ʩʝʤʘʥʪʠʯʥʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʜʠʜʘʢʪʠʯʥʦʛʦ ʪʝʢʩʪʫ, 

ʟʜʽʡʩʥʝʥʘ ʚ [142, 143] ʻ ʟʥʘʯʥʠʤ ʚʥʝʩʢʦʤ ʚ ʦʙʣʘʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʟʘʜʘʯʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʜʘʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜ-

ʙʘʯʘʻ ʟʥʘʯʥʽ ʪʨʫʜʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʜʫʞʝ ʜʝʪʘʣʴʥʫ ʨʫʯʥʫ ʬʦʨʤʘʣʽʟʘʮʽʶ 

ʢʦʤʧʦʥʝʥʪ ̔  ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʚʯʘʣʴʥʦʛʦ ʪʝʢʩʪʫ, ʱʦ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ 

ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʪʘ ʩʪʘʚʠʪʴ ʚʠʩʦʢʽ ʚʠʤʦʛʠ 

ʜʦ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʬʦʨʤʘʣʽʟʘʮʽʶ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʤʝʪʦʜ 

ʟʥʘʯʥʠʤ ʯʠʥʦʤ ʫʩʢʣʘʜʥʶʻ ʧʦʧʝʨʝʜʥʶ ʬʦʨʤʘʣʽʟʘʮʽʶ ʜʠʜʘʢʪʠʯʥʦʛʦ 

ʪʝʢʩʪʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʇʊʄ ʪʘ ʚʠʤʘʛʘʻ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʨʽʜʥʠʭ 

ʤʦʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʪʝʢʩʪʽ [140]. 

ʋʩʫʥʝʥʥʷ ʤʦʚʥʦʾ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʥʷʭ, ʟʛʝʥʝ-

ʨʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʤʦʜʝʣʽ 

ʋ ʩʧʽʣʴʥʽʡ ʨʦʙʦʪʽ ʟ ʊʘʥʯʝʥʢʦʤ ʉ. ʉ. [131] ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʤʦʜʠ-

ʬʽʢʘʮʽʶ ʇʊʄ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʚʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʚ ʪʝʩʪʦʚʠʭ 

ʟʘʚʜʘʥʥʷʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʙʣʝʤʫ ʤʦʚʥʦʾ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʪʝʩʪʽʚ [131], ʟʛʝʥʝ-

ʨʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʇʊʄ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʜʫ ʘʙʦ 

ʯʠʩʣʘ ʧʦʥʷʪʴ ʪʘ ʪʝʟ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʪʝʩʪʦʚʦʛʦ ʟʘ-

ʚʜʘʥʥʷ. ʎʝ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʟʘʚʜʘʥʥʷ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝ-

ʨʝʚʽʨʢʠ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ.  

ʄʦʚʥʽ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʟʛʝʥʝʨʦʚʘʥʠʭ 

ʟʘʚʜʘʥʴ ʽʟ ʤʦʚʥʠʤʠ ʥʝʫʟʛʦʜʞʝʥʦʩʪʷʤʠ: 

1. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ session.name? 

a) ̫ ʚʣʷʶʪʴ ʩʦʙʦʶ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʪʦʢʦʣʫ HTTP; 

b) ʧʦʚʝʨʪʘʻ ʽʤô̫  ʧʦʪʦʯʥʦʾ ʩʝʩʽʾ; 

c) ̒  ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʤʦʜʝʣʣʶ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ; 

d) ̫ ʚʣʷʻ ʩʦʙʦʶ ʨʷʜʦʢ ʟ 32 ʩʠʤʚʦʣʽʚ. 

2. ɼʦ ʷʢʦʛʦ ʧʦʥʷʪʪʷ ʥʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ ʧʽʜʭʦʜʠʪʴ ʥʘʡʙʽʣʴʰʝ?  

ʅʘʡʙʽʣʴʰ ʦʯʝʚʠʜʥʦ ʧʨʦʷʚʣʷʻ ʩʝʙʝ ʚ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʧʝʨʝʧʦʚ-

ʥʝʥʥʽ ʢʘʥʘʣʽʚ ʛʨʦʰʦʚʦʛʦ ʦʙʽʛʫ ʤʘʩʦʶ ʥʘʜʣʠʰʢʦʚʠʭ ʛʨʦʰʝʡ, ʱʦ ʚʝʜʝ ʜʦ 

ʾʭ ʟʥʝʮʽʥʝʥʥʷ: 

a) ʢʦʥʢʨʝʪʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʚʽʜʥʦʩʠʥʠ; b) ʧʨʦʧʦʥʫʚʘʥʥʷ; 

c) ̔ ʥʬʣʷʮʽʷ d) ʟʘʩʽʙ ʦʙʽʛʫ. 

3. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ: Internet? 
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a) ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʙʝʟʧʝʨʝʨʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʣʶʜʴʤʠ, ʷʢʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʾʾ ʧʦʩʣʫʛʠ; 

b) ̔ ʜʝʥʪʠʬʽʢʫʻ ʪʘ ʚʩʪʘʥʦʚʣʶʻ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʧʘʨʪʥʝ-

ʨʽʚ ʜʣʷ ʟʚô̫ ʟʢʫ; 

c) ʜʦʟʚʦʣʷʣʘ ʙʫʜʴ-ʷʢʦʤʫ ʟ ʢʦʤʧôʁ ʪʝʨʽʚ ʟʚô̫ ʟʫʚʘʪʠʩʴ ʟ ʙʫʜʴ-ʷʢʠʤ 

ʽʥʰʠʤ; 

d) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʪʦʢʦʣʦʤ TCP ʽ UDP; 

e) ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʤʝʨʝʞʽ ʟ ʢʦʤʫʪʘʮʽʻʶ ʧʦʪʦʢʽʚ ʽ ʤʝʨʝʞʽ 

ʟ ʢʦʤʫʪʘʮʽʻʶ ʢʘʥʘʣʽʚ. 

4. ʗʢʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʥʷʪʪʷ: ʢʘʥʘʣʴʥʠʡ ʨʽʚʝʥʴ? 

a) ʥʠʞʯʝ ʮʴʦʛʦ ʨʽʚʥʷ ʪʽʣʴʢʠ ʘʧʘʨʘʪʥʠʡ ʨʽʚʝʥʴ; 

b) ʦʭʦʧʠʣʘ ʙʽʣʴʰʝ ʥʽʞ 100 ʢʨʘʾʥ, ʦʙô̒ ʜʥʘʣʘ ʙʽʣʴʰʝ 40 ʪʠʩ. ʦʢʨʝ-

ʤʠʭ ʤʝʨʝʞ; 

c) ʡʦʛʦ ʧʦʣʽʪʠʢʘ ʧʨʠʧʫʩʢʘʣʘ, ʱʦ ʥʦʚʘ ʤʝʨʝʞʘ ʙʫʜʝ ʦʨʽʻʥʪʦʚʘʥʘ 
ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ; 

d) ʫ 1986 ʨʦʮʽ ʟʚô̫ ʟʫʚʘʣʘ ʤʝʥʰʝ 6000 ʪʠʩ. ʢʦʤʧôʁ ʪʝʨʽʚ. 

e) ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʮʝʩ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʜʦʢʫʤʝʥʪʽʚ. 

ʋʟʘʛʘʣʴʥʝʥʠʡ ʤʦʚʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ ʚ ʇʊʄ. ɻʝʥʝʨʘʮʽʷ ʪʝʩʪʽʚ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʊʄ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʙʘʟʠ, 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʷʢʦʾ ʻ: «ʧʦʥʷʪʪʷ» ʪʘ «ʪʝʟʠ»: ὅ ὧȟȣȟὧ . 

ʊʝʟʠ ð ʮʝ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʥʷʪʪʷ. ɿʘʟʚʠʯʘʡ ʪʝʟʘ ð ʮʝ ʦʜʥʝ ʘʙʦ ʜʝʢʽʣʴ-

ʢʘ ʨʝʯʝʥʴ, ʚ ʷʢʠʭ ʤʦʚʘ ʡʜʝ ʧʨʦ ʧʦʥʷʪʪʷ, ʘʣʝ ʩʣʦʚʝʩʥʦ ʧʦʥʷʪʪʷ ʥʝ ʬʽʛʫ-

ʨʫʻ ʚ ʥʽʡ: Ὕ ὸȟȣȟὸ . ɿʚô̫ ʟʦʢ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʪʘ ʪʝʟʘʤʠ: ὅὝȡὝᴼὅȟ 

Ὕὅȡὅᴼς#4ȡ4ᴼ#ȟ 4#ȡ#O ς. ʇʊ-ʝʣʝʤʝʥʪʠ ʚʠʜʽʣʷʶʪʴʩʷ ʽʟ ʪʝʢʩʪʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʫ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʚʥʦʛʦ ʝʣʝʤʝʥʪʘ ʢʦʥʪʝʥ-

ʪʫ V. ɿʚô̫ ʟʦʢ ʤʽʞ ʧʨʝʜʤʝʪʘʤʠ ʪʘ ʪʝʟʘʤʠ TV. ʇʦʥʷʪʪʷ ʧʨʝʜʤʝʪʫ ʚʠʟʥʘ-

ʯʘʶʪʴʩʷ ʷʢ CV(v).  

ʐʣʷʭʦʤ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤʠ ʤʦʚʥʦʾ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʻ ʚʚʝʜʝʥʥʷ 

ʜʦʜʘʪʢʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʦʧʠʩ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʇʊʄ, ʷʢʫ 

ʥʘʟʚʝʤʦ «ʫʟʘʛʘʣʴʥʝʥʠʡ ʤʦʚʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ» (ʋʄʂ). ʄʥʦʞʠʥʘ ʋʄʂ 

ʜʣʷ ʧʦʥʷʪʪʷ:  
ὓὅȡάὧȟ ȣȟάὧ ȟ 

 

ʜʝ mc1 ð «ʯʦʣʦʚʽʯʠʡ ʨʽʜ»; mc2 ð «ʞʽʥʦʯʠʡ ʨʽʜ»; mc3 ð «ʩʝʨʝʜʥʽʡ 

ʨʽʜ»; mc4 ð «ʤʥʦʞʠʥʘ» [131]. ɼʣʷ ʢʦʞʥʦʛʦ ʧʦʥʷʪʪʷ ʪʘ ʪʝʟʠ ʜʦʜʘʻʪʴʩʷ 

ʩʚʽʡ ʋʄʂ. ʆʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʪʝʟʘ ʤʦʞʝ ʣʝʢʩʠʯʥʦ ʚʽʜʧʦʚʽʜʘʪʠ 

ʧʦʥʷʪʪʷʤ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʤʽʥʥʝ ʟʥʘʯʝʥʥʷ ʋʄʂ, ʥʽʞ ʩʘʤʘ ʪʝʟʘ.  
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ɿʚô̫ ʟʦʢ ʤʽʞ ʧʦʥʷʪʪʷʤ ʽ ʋʄʂ:  

 

ὓὅὅȡὅᴼὓὅ.  
 

ʇʦʟʥʘʯʠʤʦ ʤʥʦʞʠʥʫ ʋʄʂ ʜʣʷ ʪʝʟ:  

 

ὓὝ ὓὅ᷾ άὸȟ 
 

ʜʝ άὸ άὧȟάὧȟάὧ  ʽ ʦʟʥʘʯʘʻ «ʜʦʚʽʣʴʥʫ ʦʜʥʠʥʫ» [131]. ɿʚô̫ ʟʦʢ 

ʤʽʞ ʪʝʟʦʶ ʽ ʋʄʂ: 

 

ὓὝὝȡὝᴼὓὝ.  
 

ʅʘ ʨʠʩ. 2.26 ʟʦʙʨʘʞʝʥʦ ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʦʥʷʪʪʷ «ʢʦʥʩʪʘʥ-

ʪʘ» ð ʞʽʥʦʯʦʛʦ ʨʦʜʫ, ʧʨʦʪʝ ʚ ʷʢʦʩʪʽ ʜʠʩʪʨʘʢʪʦʨʽʚ ʚʠʩʪʫʧʘʶʪʴ ʪʝʟʠ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʥʷʪʪʷʤ ̫ ʢ ʞʽʥʦʯʦʛʦ ʪʘʢ ʽ ʯʦʣʦʚʽʯʦʛʦ ʨʦʜʽʚ, ʥʘʧʨʠʢ-

ʣʘʜ ʪʝʟʘ ʧʦʥʷʪʪʷ «ʢʣʘʩ». 

 

 

 

ʈʠʩ. 2.26. ɿʛʝʥʝʨʦʚʘʥʝ ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʋʄʂ [131] 

 

 

ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘ ʙʘʟʽ ʇʊʄ ʟ ʋʄʂ. 

ʇʨʝʜʩʪʘʚʠʤʦ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ὸὥίὯ ʥʘ ʦʩʥʦʚʽ 
ʇʊ-ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ [131]: 

1) ʧʦʰʫʢ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʥʷʪʪʷ  ̒ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʙʫʜʝ ʟʛʝʥʝʨʦ-

ʚʘʥʝ ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ: 

a) ʚʠʙʽʨ ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʥʷʪʪʷ ὧ ʟ ʢʦʥʪʝʢʩʪʫ ʢʦʥʪʨʦʣʴʥʦ ʾʜʽʣʷʥʢʠ 

ʢʦʥʪʝʥʪʘ ὠὸὶὫ: 
 

 ὧȡὧᶰὅ ᷈ ὠὅὧ ṖὠὸὶὫ; 



 

 154 

b) ʧʦʰʫʢ ʤʥʦʞʠʥʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ (ʪʝʟ) Ὕ, 

ʱʦ ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʥʷʪʪʷ ὧ: 

 
Ὕ ὸȿὸȟὧ ᶱὅὝ᷈ ὓὝὝὸ ὓὅὅὧ ẓὓὅὅὧ ᶰὓὝὝὸ ; 

 

c) ʧʝʨʝʚʽʨʢʘ, ʯʠ ʟʘʜʦʚʦʣʴʥʷʻ ʦʙʨʘʥʝ ʧʦʥʷʪʪʷ ʚʠʤʦʟʽ ȿὝȿ τ ȟ 
ʪʦʙʪʦ ʢʦʥʪʨʦʣʴʥʠʤ ʧʦʥʷʪʪʷʤ ʤʦʞʝ ʙʫʪʠ ʪʽʣʴʢʠ ʧʦʥʷʪʪʷ, ʱʝ ʤʘʻ 4 ʘʙʦ 

ʙʽʣʴʰʝ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ. ʗʢʱʦ ʫʤʦʚʘ ʚʠʢʦʥʫʻʪʴ-

ʩʷ, ʧʨʠʡʥʷʪʠ ̒ ὧ , ʽʥʘʢʰʝ ʧʦʚʝʨʥʫʪʠʩʴ ʜʦ ʧ. 1.a; 

2) ʚʠʙʽʨ ʢʦʥʪʨʦʣʴʥʦʾ ʪʝʟʠ: ὸȡὸᶰὝ, ʜʝ Ὕ ð ʤʥʦʞʠʥʘ ʪʝʟ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʥʷʪʪʷ ̒  ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʪʨʦʣʴʥʽʡ ʜʽʣʷʥʮʽ ʢʦʥʪʝʥʪʫ: 

 

 Ὕ ὸȿ ὸȟὧ ᶰὅὝ᷈ὠὝὸᶰὠὸὶὫ. 
 

3) ʚʽʟʫʘʣʽʟʘʮʽʷ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ: ὝὥίὯίὸὥίὯ
ộὧȟὸȟὝỚ, ʜʝ: ὧ ð ʢʦʥʪʨʦʣʴʥʝ ʧʦʥʷʪʪʷ; ὸ ð ʢʦʥʪʨʦʣʴʥʘ ʪʝʟʘ; Ὕ ð 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ. 

ʅʘ ʨʠʩ. 2.27 ʧʦʢʘʟʘʥʦ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. 

 
 

2.3.2. ʄʦʜʝʣʴ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ  

ʄʦʜʝʣʴ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ (ʄʆɿ) ð ʩʫʢʫʧʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʪʘ ʤʝ-

ʪʦʜʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʠʪʫ ʥʘ ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ ʜʦ ʩʠʩʪʝʤʠ [126]. ɿʘʧʠʪ 

ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ Tree-Net, ʇʊʄ ʪʘ ʄʇʂ ʽ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʮʽʣʴʦʚʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʝʨʤʽʥʠ ʽ ʧʦʥʷʪʪʷ, ʧʨʦ-

ʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʧʦʩʘʜʫ ʯʠ ʩʧʝʮʽʘʣʴʥʽʩʪʴ.  

ʄʆɿ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨ-

ʥʠʭ ʨʝʩʫʨʩʽʚ ɯʅʇ. ʇʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ, ʩʬʦʨʤʦʚʘ-

ʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʬʽʢʩʫʶʪʴʩʷ ʮʽʣʽ ʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʧʝʨʝʜʥʷ ʤʦʜʝʣʴ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʦʢʨʝʩʣʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʡ ʦʙôʻʤ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ 

ʪʘ ʛʦʪʫʻʪʴʩʷ ʧʦʧʝʨʝʜʥʽʡ ʢʦʥʪʨʦʣʴ. ʄʆɿ ʩʣʫʞʠʪʴ ʫ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʧʘ-

ʨʘʤʝʪʨʽʚ ʜʣʷ ʤʝʭʘʥʽʟʤʫ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 
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ʈʠʩ. 2.27. ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘ ʙʘʟʽ ʇʊʄ ʟ ʋʄʂ 

 

 

ɹʝʟʧʝʨʝʨʚʥʝ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʛʥʫʯʢʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʽ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ ʥʘ ʦʩʥʦʚʽ ʦʩʦʙʠʩʪʠʭ ʧʨʦʬʝʩʽʡʥʠʭ 

ʧʦʪʨʝʙ ʫʯʥʷ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʦʩʚʽʪʥʽʡ ʟʘʧʠʪ Eq ʥʘ ʽʥʽʮʽʘʣʽʟʘʮʽʶ ʥʘʚ-

ɺʠʙ̔ʨ  ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʥ̫ʪʪ̫ ʟ 
ʢʦʥʪʨʦʣɹʥʦʾ ʦʙʣʘʩʪ̔ ʢʦʥʪʝʥʪʘ 

ʇʦh ʫʢ ʤʥʦʞʠʥʠ ʘʣɹʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨ̔ʘʥʪ̔ʚ ʚ̔ʜʧʦʚ̔ʜʝʡ

ʇʝʨʝʚ̔ʨʢʘ ʚʠʤʦʛʠ

[ʅʝ ʟʘʜʦʚʦʣɹʥ̫  ̒ʚʠʤʦʟ̔]

[ɿʘʜʦʚʦʣɹʥ̫  ̒ʚʠʤʦʟ̔]

ʇʨʠʡʥ̫ʪʠ ʜʘʥʝ ʧʦʥ̫ʪʪ̫ ʢ̫ 
ʢʦʥʪʨʦʣɹʥʝ

ʆʙʨʘʪʠ ʢʦʥʪʨʦʣɹʥʫ ʪʝʟʫ

ɺ̔ʟʫʘʣ̔ʟʫʚʘʪʠ ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥ̫
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ʯʘʥʥʷ ʤʦʞʝ ʟʘʜʘʚʘʪʠʩʷ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʟʥʘʯʝʥʥʷ 

ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: 

1) ʮ̔ ʣʴʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ ʘʙʦ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ: EqSÌ S ʘʙʦ 

EqExpÌ Exp; 

2) ʮ̔ ʣʴʦʚʽ ʥʘʚʯʘʣʴʥʽ ʧʦʥʷʪʪʷ: EqCÌ C; 

3) ʮ̔ ʣʴʦʚʠʡ ʢʦʥʪʝʥʪ ʘʙʦ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ: EqVÌ V; 

4) ʮ̔ ʣʴʦʚʘ ʪʝʤʘʪʠʯʥʘ ʛʨʫʧʘ ʘʙʦ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ: EqGÌ G. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʚʥʠʡ ʦʧʠʩ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 

Eq={ EqS, EqExp, EqC, EqV, EqG} . 

 

ɼʝʷʢʽ ʝʣʝʤʝʥʪʠ ʮʴʦʛʦ ʥʘʙʦʨʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʫʩʪʠʤʠ ʫ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʚʽʜʧʦʚʽʜʥʠʡ ʝʣʝʤʝʥʪ ʟʘʧʠʪʫ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʨʦʙʦʪʠ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʻ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʮʽʣʝʡ ʢʦʨʠʩʪʫʚʘʯʘ. ʈʝʘ-

ʣʽʟʘʮʽʷ ʟʘʧʠʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ Web-ʽʥʪʝʨʬʝʡʩʫ.  

 
 

2.3.3. ʄʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ 

ʄʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ (ʄʂ) ʦʧʠʩʫʻ ʮʽʣʽ, ʨʽʚʝʥʴ ʟʥʘʥʴ  ̔ʥʘʚʠʯʦʢ 

ʩʪʫʜʝʥʪʘ. ʊʘʢʦʞ ʤʦʜʝʣʴ ʟʙʝʨʽʛʘʻ ʚʣʘʩʥʽ ʫʧʦʜʦʙʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ɦ ʦʜʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʄʂ ʩʪʨʫʢ-

ʪʫʨʥʦ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ Tree-Net, ʇʊʄ, ʄʇʂ ʽ ʄʆɿ. ʄʥʦʞʠʥʘ ʫʯ-

ʥʽʚ ʫ ʩʠʩʪʝʤʽ:  

L = { li } , ʜʝ i=1..nL . 

 

ʎʽʣʴʦʚʠʡ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ ʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: 

LExpAims:LŸ2Exp. ʎʽʣʴʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ ʫʯʥʷ: LSAims: LŸ2S. ʎʽʣʴʦ-

ʚʠʡ ʢʦʥʪʝʥʪ ʫʯʥʷ: LVAims: LŸ2V. ʎʽʣʴʦʚʽ ʧʦʥʷʪʪʷ ʫʯʥʷ: LCAims: 

LŸ2C. ʎʽʣʴʦʚʽ ʧʨʝʜʤʝʪʥʽ ʦʙʣʘʩʪʽ ʫʯʥʷ: LGAims: LŸ2G. ʊʘʢʠʤ ʯʠʥʦʤ 

ʮʽʣʽ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʜʘʶʪʴʩʷ ʤʥʦʞʠʥʦʶ:  

 

LAims={ LExpAims, LSAims, LVAims, LCAims, LGAims} . 

 

ʄʦʜʝʣʴ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʫʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʦʚʝʨʣʝʡʥʦʾ 

ʤʦʜʝʣʽ. ɿʘʩʚʦʻʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘʜʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ: LV L V, ʷʢʝ 

ʟʘʜʘʻʪʴʩʷ ʤʘʪʨʠʮʝʶ LVw=||lvwij||, ʜʝ lvwij ð ʯʠʩʣʦʚʝ ʚʠʨʘʞʝʥʥʷ ʨʽʚʥʷ 
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ʟʘʩʚʦʻʥʥʷ -̔ʤ ʫʯʥʝʤ j-ʦ ʾʜʽʣʷʥʢʠ ʢʦʥʪʝʥʪʫ. ɸʥʘʣʦʛʽʯʥʦ ʟʘʩʚʦʻʥʥʽ ʧʦ-

ʥʷʪʪʷ ʽ ʢʦʤʧʝʪʝʥʮʽʾ ʟʘʜʘʶʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤʠ Lʉ L ʉ ʪʘ 

LS L S, ʷʢʽ ʦʧʠʩʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʘʪʨʠʮʷʤʠ LCw=||lcwij||  ʪʘ 

LSw=||lswij||. ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʜʦʩʷʛʥʝʥʴ ʘʙʦ ʟʥʘʥʴ ʫʯʥʽʚ ʤʘʻ ʚʠʛʣʷʜ:  

 

LKnow = { LV, LC, LS}  . 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʢʦʤʧʣʝʢʩʥʘ ʤʦʜʝʣʴ ʫʯʥʷ ʦʙô̒ ʜʥʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʮʽʣʽ ʫʯʥʷ  ̔ʡʦʛʦ ʥʘʚʯʘʣʴʥʽ ʟʜʦʙʫʪʢʠ:  

 

LModel ={ LAims, LKnow} . 
 

 

2.3.4. ʄʦʜʝʣʽ, ʤʝʪʦʜʠ ʽ ʘʣʛʦʨʠʪʤʠ ʧʽʜʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘ-

ʥʦʾ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʄʦʜʝʣʴ ʚʠʢʣʘʜʘʥʥʷ (ʄɺ) ʦʭʦʧʣʶʻ ʪʘ ʽʥʢʘʧʩʫʣʶʻ ʤʝʪʦʜʠ ʽ ʘʣʛʦ-

ʨʠʪʤʠ, ʷʢʽ ʩʣʫʞʘʪʴ ʷʢ ʦʩʥʦʚʘ ʧʽʜʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ɯʅʉ). ʉʶʜʠ ʚʽʜʥʦʩʷʪʴʩʷ 

ʤʝʪʦʜʠ ʽ ʘʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫ-

ʜʦʚʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʚʽʜʥʠʢʘ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʩʝ-

ʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʾ, ʤʝʪʦʜ ʚʠʙʦʨʫ ʽ ʚʧʦʨʷʜ-

ʢʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ 

ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ ʥʘ ʙʘʟʽ ʩʪʝʥʬʦʨʜʩʴʢʦʾ ʤʦʜʝʣʽ.  

ʆʙʨʦʙʢʘ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʽ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʥʘʚʯʘʥʥʷ 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʽʣʝʡ ʢʦʨʠʩʪʫʚʘʯʘ ̔  ʪʠʧʫ ʡʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘ ɯʅʉ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʨʽʟʥʽ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘ-

ʯʝʥʥʷʤ ʽ ʦʙʩʷʛʦʤ ʬʦʨʤʠ. ʎʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʜʘʣʽ.  

ɿʜʦʙʫʪʪʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʫ ʷʢʦʩʪʽ ʟʘʧʠʪʫ ʚʠʩʪʫ-

ʧʘʻ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ, ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʤʝʥʪ ʟʘʧʠʪʫ EqExp, 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʢʦʤʧʝʪʝʥʮʽʡ ʮʴʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ. ʊʘʢʠʡ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʻ ʚʠʚʯʝʥʥʷ ʚʝʣʠʢʦʛʦ ʦʙô̒ ʤʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʥʪʨʦʣʴ ʽ ʩʘʤʦʧʝʨʝʚʽʨʢʫ ʟʥʘʥʴ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʽʥʽʮʽʶ̒ ʪʴʩʷ ʤʦʜʝʣʴ ʫʯʥʷ li  ʯʝʨʝʟ ʟʘʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ: 

LExpAims(li)=EqExp. ʅʘ ʦʩʥʦʚʽ LExpAims(li) ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʥʰʽ ʢʦʤ-

ʧʦʥʝʥʪʠ ʤʦʜʝʣʽ ʮʽʣʝʡ: LSAims, LVAims, LCAims ʪʘ LGAims. 
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ɿʜʦʙʫʪʪʷ ʢʦʤʧʝʪʝʥʮʽʾ ʘʙʦ ʘʜʘʧʪʦʚʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ. ʋ ʷʢʦʩʪʽ 

ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʘʜʘʪʠ ʢʦʤʧʝʪʝʥʮʽʶ, ʘʙʦ ʥʘʙʽʨ 

ʢʦʤʧʝʪʝʥʮʽʡ, ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʫ ʟʘʧʠʪʫ EqS, ʪʠʤ ʩʘʤʠʤ 

ʩʬʦʨʤʫʚʘʚʰʠ ʚʣʘʩʥʠʡ ʮʽʣʴʦʚʠʡ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ. ʅʘʚʯʘʥʥʷ ʫ ʮʴʦ-

ʤʫ ʚʠʧʘʜʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʥʘʚʯʘʥʥʶ ʧʦ ʟʜʦʙʫʪʪʶ ʩʧʝʮʽʘʣʴ-

ʥʦʩʪʽ, ʧʨʦʪʝ ʮʽʣʽ ʥʘʚʯʘʥʥʷ ʤʘʶʪʴ ʙʽʣʴʰ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʘ 

ʦʙʩʷʛ ʥʘʚʯʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʪʘʢʦʾ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝ-

ʥʠʤ. ʊʘʢʠʤ ʯʠʥʦʤ ʽʥʽʮʽʶʻʪʴʩʷ ʤʦʜʝʣʴ ʫʯʥʷ li  ʯʝʨʝʟ ʟʘʟʥʘʯʝʥʥʷ ʮʽʣʝʡ 

ʥʘʚʯʘʥʥʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: LSAims(li)=EqS. ʅʘ ʦʩʥʦʚʽ LSAims(li) ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʝʣʽ ʮʽʣʝʡ: LExpAims, LVAims ʪʘ LCAims. 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ LExpAims(li) ʤʽʩʪʠʪʴ ʘʜʘʧʪʦʚʘʥʠʡ, ʘʙʦ ʩʪʚʦʨʝʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ. 

ɺʠʚʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. ʋ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙʠʨʘʻ ʮʽʣʴʦʚʠʡ ʢʦʥʪʝʥʪ ʜʣʷ ʚʠʚʯʝʥ-

ʥ,̫ ʦʩʚʽʪʥʽʡ ʟʘʧʠʪ ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪʫ EqV. ʅʘʚʯʘʣʴʥʠʡ ʧʨʦ-

ʮʝʩ ʤʘʻ ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʚʞʝ ʥʘ ʚʭʦʜʽ, ʪʦʤʫ ʮʽʣʽ 

ʫʯʥʷ ʟʘʜʘʶʪʴʩʷ ʚʽʜʨʘʟʫ ʯʝʨʝʟ ʤʥʦʞʠʥʫ ʮʽʣʴʦʚʦʛʦ ʢʦʥʪʝʥʪʫ: LVAims(li) = 

EqV. ʇʦ ʮʽʣʴʦʚʦʤʫ ʢʦʥʪʝʥʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʪʘʢʦʞ ʽʥʰʽ ʢʦʤ-

ʧʦʥʝʥʪʠ ʚ ʤʦʜʝʣʽ ʮʽʣʝʡ: LSAims, LExpAims, LCAims ʪʘ LGAims. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʑʝ ʦʜʥʠʤ ʚʘʨʽʘʥʪʦʤ ʦʩʚʽʪ-

ʥʴʦʛʦ ʟʘʧʠʪʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠ-

ʱʘ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʪ ʥʘ ʚʠʚʯʝʥʥʷ ʜʝʷʢʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʚʽʜʧʦ-

ʚʽʜʘʻ ʪʝʤʘʪʠʯʥʽʡ ʛʨʫʧ ̔ʢʦʥʪʝʥʪʫ ʚ ʽʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʽʡ ʤʦʜʝʣʽ Tree-

Net. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʩʚʽʪʥʽʡ ʟʘʧʠʪ ʧʦʜʘʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪʦʶ EqG. 

ʇʦʜʽʙʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, 

ʢʦʣʠ ʩʧʝʮʽʘʣʽʩʪ ʟʘʛʣʠʙʣʶʻʪʴʩʷ ʫ ʚʣʘʩʥʫ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ, ʘʙʦ ʟʥʘ-

ʡʦʤʠʪʴʩʷ ʟ ʽʥʰʦʶ ʦʙʣʘʩʪʶ ʟʥʘʥʴ ʜʣʷ ʧʝʨʝʢʚʘʣʽʬʽʢʘʮʽʾ. ʊʫʪ ʥʘʚʯʘʣʴ-

ʥʠʡ ʧʨʦʮʝʩ ʤʘʻ ʥʝ ʪʘʢʠʡ ʞʦʨʩʪʢʠʡ ʭʘʨʘʢʪʝʨ, ʷʢ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ, 

ʧʨʦʪʝ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʬʫʥʢʮʽʷʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʩʘʤʦʢʦʥʪʨʦʣʶ 

ʟʥʘʥʴ ʟ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʄʦʜʝʣʴ ʮʽʣʝʡ ʫʯʥʷ ʽʥʽʮʽʶʻʪʴʩʷ 

ʯʝʨʝʟ ʟʘʜʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ: LGAims(li)=EqG. ɯʥʰʽ ʩʢʣʘʜʦʚʽ ʤʦ-

ʜʝʣʽ ʮʽʣʝʡ ʫʯʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ LGAims(li).  

ɺʠʚʯʝʥʥʷ ʦʢʨʝʤʦʛʦ ʧʦʥʷʪʪʷ. ɺ ʫʤʦʚʘʭ ʛʦʩʪʨʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽʥ-

ʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʝ ʥʘʚʯʘʥʥʷ 

ʯʘʩʦʤ ʥʘʙʫʚʘʻ ʬʦʨʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʚʽʜ-

ʢʦʚʠʭ ʜʘʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ ʘʢʪʫʘʣʴʥʠʤ ʪʘʢʦʞ ʚʠʷʚʣʷʻʪʴʩʷ ʦʩʚʽʪʥʽʡ ʟʘ-

ʧʠʪ ʥʘ ʧʦʷʩʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʝʨʤʽʥʫ ʯʠ ʧʦʥʷʪʪʷ. ʊʘʢʠʡ ʟʘʧʠʪ ʟʘʜʘ-
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ʻʪʴʩʷ ʢʦʤʧʦʥʝʥʪʦʶ EqC. ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʦʩʠʪʴ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʷʢʦʩʪʽ ʜʦʚʽʜ-

ʥʠʢʘ. ʎʽʣʽ ʥʘʚʯʘʥʥʷ ʟʘʜʘʶʪʴʩʷ ʯʝʨʝʟ ʢʣʶʯʦʚʽ ʧʦʥʷʪʪʷ: LCAims(li) = 

EqC. ɯʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʝʣʽ ʮʽʣʝʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʮʽʣʴʦʚʠʭ 

ʧʦʥʷʪʴ LCAims(li).  

ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʂʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʥʘʚʯʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚ ʢʦʥʪʝʢʩʪʽ ʙʝʟʧʝʨʝʨʚ-

ʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʧʽʜʛʦʪʦʚʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʱʦ ʟʜʘʪʥʝ ʥʘʜʘʪʠ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ɯʅʇ ʪʘ ʧʽʜ-

ʪʨʠʤʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʷʤ ʽ 

ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʘ [126]. ɹʘʟʦʚʠʡ ʥʘʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʨʠʩ. 2.28), ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʢʦʤʧʣʝʢʩʫ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʤʽʩʪʠʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʥʘʙʽʨ 

ʢʦʤʧʝʪʝʥʮʽʡ iS S, ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ iV V, ʽʥʜʠʚʽ-

ʜʫʘʣʴʥʠʡ ʥʘʙʽʨ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ iG G  ̔ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʝʨʤʽ-

ʥʦʣʦʛʽʯʥʠʡ ʜʦʚʽʜʥʠʢ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ ʧʦʥʷʪʴ iC C: 

 

iE=<iS, iV, iG, iC>. 

 

 

 

ʈʠʩ. 2.28. ɹʘʟʦʚʠʡ ʥʘʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ ɯʅʉ 

 

 

ʂʨʽʤ ʮʴʦʛʦ ɯʅʉ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦ-

ʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ. ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʥʘʙʽʨ ʢʦʤʧʝʪʝʥ-

ʮʽʡ iS ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʬʝʩʽʡʥʫ ʽ ʧʨʘʢʪʠʯʥʫ ʦʨʽʻʥʪʘʮʽʶ ʥʘʚʯʘʥʥʷ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʯʠ ʫʯʥʝʚʽ ʫ ʥʘʛʣʷʜʥʽʡ ʬʦʨʤʽ ʧʨʘʢʪʠʯʥʽ ʮʽʣʽ ʥʘʚʯʘʥʥʷ. ɯʥʜʠʚʽ-

ʜʫʘʣʴʥʘ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ iV ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ɯʅʉ, ʽ ʬʘʢʪʠʯʥʦ 
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ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʥʘʚʯʘʣʴʥʠʤ ʢʫʨʩʦʤ ʘʙʦ ʥʘʙʦʨʦʤ ʢʫʨʩʽʚ. ɯʥʜʠʚʽʜʫ-

ʘʣʴʥʠʡ ʥʘʙʽʨ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ iG ʜʦʧʦʤʘʛʘʻ ʫʯʥʝʚʽ ʟʦʨʽʻʥʪʫʚʘʪʠ-

ʩʷ ʽ ʟʨʦʟʫʤʽʪʠ ʤʽʩʮʝ ʮʽʣʴʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʪʨʫʢʪʫʨʽ ʟʥʘʥʴ, 

ʘ ʪʘʢʦʞ ʥʘʜʘʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʦʛʦ 

ʟʥʘʡʦʤʩʪʚʘ ʟ ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ ʥʘʚʯʘʥʥʷ. ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʝʨʤʽʥʦ-

ʣʦʛʽʯʥʠʡ ʜʦʚʽʜʥʠʢ iC ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʪʝʟʘʫʨʫʩʘ ʽ ʜʦʚʽʜʥʠʢʘ ʢʫʨʩʫ, ʥʘ-

ʜʘʶʯʠ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʚʠʟʥʘʯʝʥʴ ʽ ʦʧʠʩʫ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ ʢʫʨʩʫ, 

ʘ ʪʘʢʦʞ ʾʭ ʟʚô̫ ʟʢʫ ʟ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ. ɿʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ɯʅʉ ʥʝʚʽʜô̒ ʤʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦ 

ʧʝʨʝʚʽʨʮʽ ʽ ʜʽʘʛʥʦʩʪʠʮʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. 

ʇʦʙʫʜʦʚʘ ʩʝʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʽ ʧʦʥʷʪʽʡʥʦʛʦ ʜʦʚʽʜʥʠʢʘ 

ʢʫʨʩʫ 

ʉʝʤʘʥʪʠʯʥʠʡ ʢʦʥʩʧʝʢʪ (ʉʂ) ð ʮʝ ʜʠʜʘʢʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʜʦ-

ʚʽʜʥʠʢ ʢʫʨʩʫ, ʚ ʷʢʦʤʫ ʪʝʟʠʩʥʦ ʧʦʜʘʥʦ ʦʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʣʶʯʦʚʽ 

ʧʦʥʷʪʪʷ ʢʫʨʩʫ, ʘ ʩʘʤʽ ʧʦʥʷʪʪʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʦʨʷʜʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʝʤʘʥʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʠʤ ʚʠʤʦʛʘʤ. ɯʜʝʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ, ʷʢʠʡ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʚʠʢʣʘʜʘʯʝʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ ʨʦʙʦʪʘʭ ɻ. ɸ. ɸʪʘʥʦʚʘ 

[144-146]. ʉʝʤʘʥʪʠʯʥʠʡ ʢʦʥʩʧʝʢʪ ʟʘ ɻ. ɸ. ɸʪʘʥʦʚʠʤ ð ʮʝ ʧʦʚʥʠʡ ʥʘ-

ʙʽʨ ʩʝʤʘʥʪʠʯʥʠʭ ʬʘʢʪʽʚ ʘʙʦ ʚʠʩʣʦʚʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʧʦʨʷʜʢʫ ʚʠʚ-

ʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʉʂ ð ʮʝ ʧʦʚʥʠʡ ʥʘʙʽʨ ʣʘʢʦʥʽʯʥʦ ʧʦʜʘ-

ʥʠʭ ʜʫʤʦʢ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ɯʜʝʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʙʫʣʘ 

ʘʜʘʧʪʦʚʘʥʘ ʽ ʨʦʟʚʠʥʝʥʘ ʘʚʪʦʨʦʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʤʝʞʘʭ ʇʊʄ ʽ ʦʥ-

ʪʦʣʦʛʽʾ ʇʨʆ. ʅʘ ʦʩʥʦʚʽ ʇʊʄ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʉʂ ʙʫʣʦ ʘʚʪʦʤʘʪʠʟʦʚʘ-

ʥʦ, ʱʦ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʪʨʫʜʦʚʽ ʚʠʪʨʘʪʠ. ʋ ʷʢʦʩʪʽ ʚʠʩʣʦʚʽʚ ʟ ʧʨʝʜʤʝʪ-

ʥʦʾ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʥʷʪʪʷ ʽ ʾʭ ʪʝʟʠ. ʉʂ ʥʘ ʦʩʥʦʚʽ ʇʊʄ ʩʠʥ-

ʪʝʟʫʻ ʦʧʦʨʥʠʡ ʢʦʥʩʧʝʢʪ, ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʜʦʚʽʜʥʠʢ ʽ ʽʥʪʝʨʘʢʪʠʚʥʠʡ 

ʪʝʟʘʫʨʫʩ ʢʫʨʩʫ. 

ʇʦʨʷʜʦʢ ʉʂ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʜʘʥʝ ʥʘʚʯʘʣʴʥʝ ʧʦʥʷʪʪʷ ʧʦʜʘʪ̒ʴʩʷ 

ʣʠʰʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʦʜʘʥʦ ʫʩʽ ʧʦʥʷʪʪʷ, ʷʢʽ ʜʠʜʘʢʪʠʯʥʦ ʡʦʤʫ ʧʝʨʝʜʫ-

ʶʪʴ. ʂʨʽʤ ʪʦʛʦ, ʩʝʤʘʥʪʠʯʥʠʡ ʢʦʥʩʧʝʢʪ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ ʜʘʥʽʡ ʨʦʙʦ-

ʪʽ, ʤʽʩʪʠʪʴ ʩʧʠʩʦʢ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ ʢʫʨʩʫ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʥʘʟʚʫ «ʩʝʤʘʥ-

ʪʠʯʥʝ ʷʜʨʦ». ʉʝʤʘʥʪʠʯʥʝ ʷʜʨʦ ʟʥʘʭʦʜʠʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʦʾ ʟʚô̫ ʟʘʥʦʩʪʽ ʢʦʞʥʦʛʦ ʧʦʥʷʪʪ ̫ʟ ʽʥʰʠ-

ʤʠ. ɼʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʷʜʨʘ ʚʭʦʜʠʪʴ ʧʦʥʷʪʪʷ, ʷʢʝ ʻ ʩʝʤʘʥʪʠʯʥʠʤ ʮʝʥʪ-

ʨʦʤ ʢʫʨʩʫ. ʊʘʢʝ ʧʦʥʷʪʪʷ ʥʘʡʩʠʣʴʥʽʰʝ ʟʚô̫ ʟʘʥʝ ʟ ʽʥʰʠʤʠ ʧʦʥʷʪʪʷʤʠ 

ʢʫʨʩʫ. ɼʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʩʝʤʘʥʪʠʯʥʠʡ ʮʝʥʪʨ ʚʽʜʽʛʨʘʻ ʨʦʣʴ 

ʦʩʽ, ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʙʫʜʫʻʪʴʩʷ ʚʝʩʴ ʢʦʥʩʧʝʢʪ.  
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ʂʦʥʩʧʝʢʪ ʙʫʜʫʻʪʴʩʷ ʜʣʷ ʧʝʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ, ʪʦʙʪʦ ʜʣʷ 

ʜʝʷʢʦʛʦ ʮʽʣʴʦʚʦʛʦ ʢʦʥʪʝʥʪʫ Vs Ì V. ʄʥʦʞʠʥʘ Vs ʤʦʞʝ ʪʘʢʦʞ ʙʫʪʠ 

ʟʘʜʘʥʘ ʥʝʷʚʥʦ ʯʝʨʝʟ ʧʦʟʥʘʯʝʥʥʷ ʜʝʷʢʦʛʦ ʢʦʨʝʥʷ ʧʽʜʜʝʨʝʚʘ ʢʦʥʪʝʥʪʫ 

vÍV, ̔  ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʝʥʥʷ Vs ʪʫʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝ-

ʨʘʪʦʨʘ ʤʦʜʝʣʽ ʢʦʥʪʝʥʪʫ Tree-Net: 

  

Vs = Desc(v) . 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʜʝ ʧʦʰʫʢ ʮʽʣʴʦʚʠʭ ʧʦʥʷʪʴ Cs, ʪʦʙʪʦ ʫʩʽʭ 

ʧʦʥʷʪʴ ʮʽʣʴʦʚʦʛʦ ʢʦʥʪʝʥʪʫ Vs, ʷʢʽ ʤʘʶʪʴ ʟʤʽʩʪʦʚʥʽ ʪʝʟʠ ʥʘ ʮʽʡ ʤʥʦ-

ʞʠʥʽ ʢʦʥʪʝʥʪʫ. ʇʽʜ ʟʤʽʩʪʦʚʥʠʤʠ ʨʦʟʫʤʽʶʪʴʩʷ ʪʝʟʠ, ʷʢʽ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ 

ʢʣʘʩʫ «ʧʨʠʢʨʽʧʣʝʥʥʷ» (tAttaching). ʅʘʛʘʜʘʻʤʦ, ʱʦ ʪʝʟʠ ʢʣʘʩʫ tAttaching 

ʥʝ ʥʝʩʫʪʴ ʟʤʽʩʪʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʣʠʰʝ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʚ ʜʘʥʦʤʫ 

ʝʣʝʤʝʥʪʽ ʢʦʥʪʝʥʪʫ ʽʜʝ ʤʦʚʘ ʧʨʦ ʚʽʜʧʦʚʽʜʥʝ ʧʦʥʷʪʪʷ. ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦ-

ʚʠʭ ʧʦʥʷʪʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ: 

 

. 

 

ɼʘʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʨʘ ʟʚô̫ ʟʘʥʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʮʽʣʴʦʚʠʭ ʧʦʥʷʪʴ ʟ 

ʽʥʰʠʤʠ ʧʦʥʷʪʪʷʤʠ ʟ ʤʥʦʞʠʥʠ Cs. ʇʽʜ ʤʽʨʦʶ ʟʚô̫ ʟʘʥʦʩʪʽ ʙʫʜʝʤʦ ʨʦʟʫ-

ʤʽʪʠ ʢʽʣʴʢʽʩʪʴ ʟʚô̫ ʟʢʽʚ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʟ ʽʥʰʠʤʠ ʚ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʝʣʠʯʠʥʘ ʟʚô̫ ʟʘʥʦʩʪʽ ʧʦʥʷʪʪʷ a ʚʽʜʧʦʚʽʜʘʻ ʧʦ-

ʪʫʞʥʦʩʪʽ ʤʥʦʞʠʥʠ ʧʦʥʷʪʴ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʜʘʥʠʤ ʧʦʥʷʪʪʷʤ a: 

 

. 

 

ʇʦʥʷʪʪʷ, ʱʦ ʤʘʶʪʴ ʟʚô̫ ʟʢʠ ʥʘʟʠʚʘʪʠʤʝʤʦ ʟʚô̫ ʟʘʥʠʤʠ:  

 

ss CʦʙʣʘʩʪʽʚʧʦʥʷʪʪʷʷʟʘʥʝʟʚcCcrel '0),( -­> . 

 

ʇʦʥʷʪʪʷ, ʱʦ ʥʝ ʤʘʶʪʴ ʞʦʜʥʠʭ ʟʚô̫ ʟʢʽʚ ʥʘʟʠʚʘʪʠʤʝʤʦ ʥʝʟʚô̫ ʟʘʥʠʤʠ:  

 

ss
CʦʙʦʘʩʪʽʚʧʦʥʷʪʪʷʷʟʘʥʝʥʝʟʚcCcrel '0),( -­= . 

 

ɿʥʘʶʯʠ ʤʽʨʫ ʟʚô̫ ʟʘʥʦʩʪʽ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʝʤʘʥʪʠʯʥʠʡ ʮʝʥʪʨ. 

ʗʢ ʧʨʘʚʠʣʦ ʮʝ ʧʦʥʷʪʪʷ, ʱʦ ʚʦʣʦʜʽʻ ʥʘʡʙʽʣʴʰʦʶ ʟʚô̫ ʟʘʥʽʩʪʶ. ʇʨʦʪʝ, 

( ){ }sss VtVTtAttachingttClassctCTtCccVCsC ÍØ¸Ø=$ØÍ== )()()(:)(

}0),(0),(:{),( >Ù>Í= acCFCtoCcaCFCtoCCcCarel
ss
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ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʧʦʤʠʣʢʦʚʦʤʫ ʧʦʟʥʘʯʝʥʥʶ ʜʝʷʢʦʛʦ ʬʦʥʦʚʦʛʦ ʧʦʥʷʪʪʷ ʫ 

ʷʢʦʩʪʽ ʮʝʥʪʨʫ, ʩʣʽʜ ʧʝʨʝʜʙʘʯʠʪʠ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʽʨʢʠ. ɸʜʞʝ ʤʦʞʣʠʚʘ 

ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʜʝʷʢʝ ʧʦʥʷʪʪʷ ʻ ʜʫʞʝ ʟʚô̫ ʟʘʥʠʤ ʘʣʝ ʥʝ ʻ ʦʩʥʦʚʥʠʤ ʧʨʝʜ-

ʤʝʪʦʤ ʢʫʨʩʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʠʜʘʢʪʠʢʠ. ʊʘʢʽ ʧʦʥʷʪʪʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʤʘʁʪʴ 

ʪʝʟ-ʚʠʟʥʘʯʝʥʴ, ʪʝʟ-ʩʫʪʥʦʩʪʝʡ, ʪʝʟ-ʧʨʠʟʥʘʯʝʥʴ (tDefinition, tDestination, 

tEssence) ʪʘ ʽʥʰʠʭ ʟʤʽʩʪʦʚʥʠʭ ʪʘ ʩʝʤʘʥʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʪʝʟ ʫ ʤʥʦʞʠʥʽ 

ʮʽʣʴʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. ʗʢ ʧʨʘʚʠʣʦ, ʬʦʥʦʚʽ ʧʦʥʷʪʪʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʟʘʤʠ-

ʧʨʠʢʨʽʧʣʝʥʥʷʤʠ ʪʘ ʪʝʟʘʤʠ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (tAttaching, tGeneral), 

ʘʙʦ ʨʝʚʝʨʩʥʠʤʠ ʪʝʟʘʤʠ (tReverseGeneral, tReverseEssence). ʊʘʢʽ ʢʣʘʩʠ 

ʚʽʜʥʝʩʝʤʦ ʜʦ ʤʥʦʞʠʥʠ ʬʦʥʦʚʠʭ ʢʣʘʩʽʚ TClassesB: 

 

  
 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʯʠʥʘʶʯʠ ʟ ʧʦʥʷʪʴ ʟ ʥʘʡʙʽʣʴʰʠʤ rel, ʟʜʽʡʩʥʶʻʪʴ-

ʩ ̫ʧʦʩʣʽʜʦʚʥʘ ʧʝʨʝʚʽʨʢʘ ʧʦʥʷʪʴ ʥʘ ʾʭ ʮʽʣʴʦʚʠʡ, ʪʦʙʪʦ ʥʝʬʦʥʦʚʠʡ ʭʘ-

ʨʘʢʪʝʨ. ʇʝʨʰʝ ʥʝʬʦʥʦʚʝ ʧʦʥʷʪʪʷ ʟ ʥʘʡʙʽʣʴʰʦʶ ʟʚô̫ ʟʘʥʽʩʪʶ ʙʫʜʝ ʩʝ-

ʤʘʥʪʠʯʥʠʤ ʮʝʥʪʨʦʤ. ʇʝʨʝʚʽʨʢʘ ʧʦʥʷʪʪʷ ʥʘ ʥʝʬʦʥʦʚʠʡ ʭʘʨʘʢʪʝʨ ʧʦʣʷ-

ʛʘʻ ʫ ʥʘʷʚʥʦʩʪʽ ʫ ʧʦʥʷʪʪʷ ʟʤʽʩʪʦʚʥʠʭ ʪʝʟ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʤʥʦʞʠʥʘ 

ʟʤʽʩʪʦʚʥʠʭ ʪʝʟ ʥʝʧʫʩʪʘ, ʧʦʥʷʪʪʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʝʬʦʥʦʚʝ, ʪʦʙʪʦ ʮʽ-

ʣʴʦʚʝ ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ.  

ʇʨʘʚʠʣʦ, ʷʢʝ ʦʧʠʩʫʻ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʦʥʦʚʦʛʦ ʧʦʥʷʪʪʷ ʚ ʢʦʥʪʝʢʩʪʽ Vs: 

 

ssB

ss

VʢʦʥʪʝʢʩʪʽʚʧʦʥʷʪʪʷʅʝʬʦʥʦʚʝcVtVTTClassestTClass

cTCttCcrelCc

-­ÍØÎ

ØÍ$Ø>ØÍ

))()(

)((0),(

 ,  

ʜʝ )( ss VCsC = . 

 

ʄʥʦʞʠʥʘ ʥʝʬʦʥʦʚʠʭ ʧʦʥʷʪʴ ʚ ʢʦʥʪʝʢʩʪʽ ʮʽʣʴʦʚʦʛʦ ʢʦʥʪʝʥʪʫ Vs: 

 

)})()(

)((0),()(:{)(

sB

sssss

VtVTTClassestTClass

cTCttCcrelCcVCsCcVCsubj

ÍØÎ

ØÍ$Ø>ØÍØ==

 . 

 

ʅʝʬʦʥʦʚʝ ʧʦʥʷʪʪʷ ʟ ʥʘʡʚʠʱʠʤ ʟʥʘʯʝʥʥʷʤ rel ʻ ʩʝʤʘʥʪʠʯʥʠʤ 

ʮʝʥʪʨʦʤ ʚ ʢʦʥʪʝʢʩʪ ̔Vs , ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ccentre :  

 
( ) ( )

scentrei
VCsubjc

s
VʮʝʥʪʨʡʩʝʤʘʥʪʠʯʥʠaccrelVCsarel

si

-=­=
Í

)(max)(,
)( . 

)}0)(:{},{ ¢ÍÇ= tClassTClassCFTClassestClasstGeneraltAttachingTClassesB
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ʉʝʤʘʥʪʠʯʥʝ ʷʜʨʦ 
score

CC Ë , ʷʢ ʥʘʙʽʨ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ, ʚʠʟʥʘʯʘʻʪʴ-

ʩʷ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ccentre. ʇʨʠ ʮʴʦʤʫ ʚ ʧʨʦʮʝʩʽ ʝʤʧʽ-

ʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʝʞʘʭ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʨʪʘʣʫ [119] ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʛʘʣʴʥʠʡ ʨʦʟʤʽʨ ʩʝʤʘʥ-

ʪʠʯʥʦʛʦ ʷʜʨʘ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 20% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʮʽʣʴʦ-

ʚʠʭ ʧʦʥʷʪʴ: score
CC Ö¢ 2,0 . ʂʨʽʤ ʮʴʦʛʦ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟʚô̫ʟʘʥʦʩʪʽ 

ʧʦʥʷʪʪʷ ʷʜʨʘ ʩʢʣʘʜʘʻ 10% ʚʽʜ ʟʚô̫ ʟʘʥʦʩʪʽ ʩʝʤʘʥʪʠʯʥʦʛʦ ʮʝʥʪʨʫ, ʘʣʝ ʥʝ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʤʝʥʰʠʤ ʟʘ 3: ( )3),,(1,0max)(:
scentrecore

CcrelcrelCc Ö²Í" . ʊʘ-

ʢʠʤ ʯʠʥʦʤ ʜʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʷʜʨʘ ʧʦʩʣʽʜʦʚʥʦ ʟʘʥʦʩʷʪʴʩʷ ʧʦʥʷʪʪʷ, ʧʦ-

ʯʠʥʘʶʯʠ ʟ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ rel ʜʦ ʤʝʥʰʠʭ, ʟʘ ʫʤʦʚʠ, ʱʦ ʚʢʘʟʘʥʽ ʚʠ-

ʤʦʛʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʽʜʛʦʪʦʚʣʝʥʦ Vs, Cs, ʩʝʤʘʥʪʠʯʥʝ ʷʜʨʦ ʪʘ ʩʝʤʘʥʪʠʯ-

ʥʠʡ ʮʝʥʪʨ, ʧʦʯʠʥʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʷ ʧʦʙʫʜʦʚʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʥʷʪʴ. 

ʉʫʪʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: ʧʝʨʝʜ ʚʢʣʶʯʝʥʥʷʤ ʜʦ ʧʦ-

ʩʣʽʜʦʚʥʦʩʪʽ ʧʦʪʦʯʥʦʛʦ ʧʦʥʷʪʪʷ, ʚʦʥʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝ-

ʜʫʶʯʠʭ ʧʦʥʷʪʴ, ʷʢʱʦ ʪʘʢʽ ʻ, ʪʦ ʩʧʦʯʘʪʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʢʣʶʯʝʥʥʷ ʜʦ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʧʦʥʷʪʴ; ʧʦʪʽʤ ʚʢʣʶʯʘʻʪʴʩʷ ʧʦʪʦʯʥʝ ʧʦ-

ʥʷʪʪʷ, ʘ ʧʽʩʣʷ ʮʴʦʛʦ ʚ ʯʝʨʛʫ ʜʦʜʘʶʪʴʩʷ ʧʦʥʷʪʪʷ, ʱʦ ʩʣʽʜʫʶʪʴ ʟʘ ʥʠʤ. 

ʊʘʢʠʡ ʧʨʦʮʝʩ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʥʷʪʪʷ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʢʣʶ-

ʯʝʥʥʷ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʇʦʜʘʤʦ ʜʦʢʣʘʜʥʠʡ ʘʣʛʦʨʠʪʤ ʧʨʦʮʝʩʫ ʧʦʙʫʜʦ-

ʚʠ ʩʝʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʜʣʷ ʢʫʨʩʫ ʽʟ ʥʘʙʦʨʦʤ ʢʦʥʪʝʥʪʫ Vs. 

1. ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʠʭ ʧʦʥʷʪʴ ʢʫʨʩʫ )(
ss

VCsC = . 

2. ɺʠʟʥʘʯʝʥʥʷ ʥʝʬʦʥʦʚʠʭ ʧʦʥʷʪ ɹʢʦʥʪʝʥʪʫ )(
snb

VCsubjC = . 

3. ʈʦʟʨʘʭʫʥʦʢ ),(
s

Carel  ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʮʽʣʴʦʚʠʭ ʧʦʥʷʪʴ 
s

CaÍ .  

4. ɿʥʘʭʦʜʞʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ccentre ʽ ʩʝʤʘʥʪʠʯʥʦʛʦ ʷʜʨʘ 

Ccore ʢʫʨʩʫ. 

5. ɺʩʪʘʥʦʚʣʝʥʥʷ ʫ ʷʢʦʩʪʽ ʧʦʪʦʯʥʦʛʦ ʧʦʥʷʪʪʷ ccur ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʮʝʥʪʨʫ ccentre. ɼʦʜʘʚʘʥʥʷ ʧʝʨʰʦʛʦ ʝʣʝʤʝʥʪʫ ccur ʜʦ ʚʧʦʨʷʜʢʦʚʘʥʦʾ 

ʤʥʦʞʠʥʠ ʧʦʥʷʪʴ ʉʂ: Sequence={ ccur} . ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʜʦʧʦʤʽʞʥʠʭ ʤʥʦ-

ʞʠʥ: Å=reCsBeforeCent , Å=eCsAfterCentr . 

6. ʇʨʦʮʝʜʫʨʘ BeforeCentre ʚʽʜʥʦʩʥʦ ʧʦʪʦʯʥʦʛʦ ʧʦʥʷʪʪʷ ccur ð

BeforeCentre(ccur):  

1) }{
cur

creCsBeforeCentreCsBeforeCent Ç= ; 

2) ʦʪʨʠʤʘʥʥʷ ʤʥʦʞʠʥʠ ʧʦʧʝʨʝʜʥʽʭ ʜʣʷ ccur ʧʦʥʷʪʴ 
s

CCBeforeÌ : 

. ʇʨʠ ʮʴʦʤʫ ʧʦʥʷʪʪʷ ʤʥʦʞʠʥʠ CBefore })(:{
scur

CccBeforeCccCBefore ÍØÍ=
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ʚʧʦʨʷʜʢʦʚʘʥ ̔ʫ ʧʦʨʷʜʢʫ ʩʧʘʜʘʥʥʷ ʧʦ ʟʥʘʯʝʥʥʶ , 

ʜʝ CBeforecÍ ;  

3) ʧʦʩʣʽʜʦʚʥʠʡ ʧʝʨʝʙʽʨ ʧʦʥʷʪʴ CBeforecÍ , ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʜʣʷ ʢʦʞ-

ʥʦʛʦ ʧʦʥʷʪʪʷ ʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʯʠ ʥʝ ʤʽʩʪʠʪʴ ʤʥʦʞʠʥʘ Sequence 

ʮʝ ʧʦʥʷʪʪʷ. ʗʢʱʦ ʥʝ ʤʽʩʪʠʪʴ, ʪʦ ʜʦʜʘʪʠ ʧʦʥʷʪʪʷ ʩ ʚ Sequence ʧʝʨʝʜ 

ʝʣʝʤʝʥʪʦʤ ccur ̔  ʟʘʧʫʩʪʠʪʠ BeforeCentre ʚʽʜʥʦʩʥʦ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ ʩ ð 

BeforeCentre(c);  

4) ʦʪʨʠʤʘʥʥʷ ʤʥʦʞʠʥʠ ʧʦʥʷʪʴ })(:{
scur

CccAfterCccCAfter ÍØÍ= , 

s
CCAfterÌ , ʱʦ ʩʣʽʜʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʧʦʪʦʯʥʦʛʦ ccur ̔  ʚʧʦʨʷʜ-

ʢʦʚʘʥʽ ʧʦ ʟʥʘʯʝʥʥʶ ( )),(_ ccbeforeconceptCF
cur  ʫ ʧʦʨʷʜʢʫ ʩʧʘʜʘʥʥʷ, ʜʝ 

CAftercÍ ; 

5) ʧʦʩʣʽʜʦʚʥʠʡ ʧʝʨʝʙʽʨ ʧʦʥʷʪʴ CAftercÍ , ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʜʣʷ ʢʦʞʥʦ-

ʛʦ ʧʦʥʷʪʪʷ ʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʯʠ ʥʝ ʤʽʩʪʠʪʴ ʤʥʦʞʠʥʘ Sequence 

ʮʝ ʧʦʥʷʪʪʷ. ʗʢʱʦ ʥʝ ʤʽʩʪʠʪʴ, ʪʦ ʜʦʜʘʪʠ ʧʦʥʷʪʪʷ ʩ ʚ ʢʽʥʝʮʴ ʜʦʧʦʤʽʞʥʦ-

ʛʦ ʥʘʙʦʨʫ AfterCentreCs.  

7. ɺʩʪʘʥʦʚʣʝʥʥʷ ʫ ʷʢʦʩʪʽ ʧʦʪʦʯʥʦʛʦ ʧʦʥʷʪʪʷ ccur ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʮʝʥʪʨʫ ccentre. ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʜʦʧʦʤʽʞʥʦʾ ʤʫʣʴʪʠʤʥʦʞʠʥʠ [147] 
Å=eueacBeforeQu . ʇʨʦʮʝʜʫʨʘ AfterCentre ʚʽʜʥʦʩʥʦ ʧʦʪʦʯʥʦʛʦ ʧʦʥʷʪʪʷ 

ccur ð AfterCentre(ccur):  

1) ʦʪʨʠʤʘʥʥʷ ʤʥʦʞʠʥʠ ʧʦʥʷʪʴ })(:{
scur

CccAfterCccCAfter ÍØÍ= , 

s
CCAfterÌ , ʱʦ ʩʣʽʜʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʧʦʪʦʯʥʦʛʦ ccur ̔  ʚʧʦʨʷʜ-

ʢʦʚʘʥʽ ʧʦ ʟʥʘʯʝʥʥʶ ( )),(_ ccbeforeconceptCF
cur  ʫ ʧʦʨʷʜʢʫ ʩʧʘʜʘʥʥʷ, ʜʝ 

CAftercÍ ; 

2) ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʽʩʥʫʶʪʴ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Sequence ʧʦʥʷʪʪʷ-ʥʘ-

ʩʣʽʜʢʠ ʜʘʥʦʛʦ ccur : SequencecCAfterc ÍØÍ :  

a) ̫ʢʱʦ ʪʘʢʽ ʻ, ʟʥʘʡʪʠ ʪʘʢʝ ʧʦʥʷʪʪʷ-ʥʘʩʣʽʜʦʢ SequencecCAfterc ÍØÍ '' , 

ʱʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ Sequence ̫ʢʦʤʦʛʘ ʨʘʥʽʰʝ, ʪʦʙʪʦ ʤʘʻ ʷʢʦʤʦʛʘ ʤʝʥ-

ʰʠʡ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʚ Sequence. ɺʩʪʘʚʠʪʠ ccur, ʚ Sequence ʧʝʨʝʜ 

ʟʥʘʡʜʝʥʠʤ ʝʣʝʤʝʥʪʦʤ 'c ; 

b) ̔ ʥʘʢʰʝ ʜʦʜʘʪʠ ccur, ʚ ʢʽʥʝʮʴ Sequence;  

3) ̫ ʢʱʦ reCsBeforeCentccc
curcentrecur
ÎØ¸ : 

a) ʦʪʨʠʤʘʥʥʷ ʤʥʦʞʠʥʠ ʧʦʧʝʨʝʜʥʽʭ ʜʣʷ ccur ʧʦʥʷʪʴ 

, s
CCBeforeÌ , ʚʧʦʨʷʜʢʦʚʘʥʦʾ ʚ ʧʦʨʷʜʢʫ ʩʧʘ-

ʜʘʥʥʷ ʧʦ ʟʥʘʯʝʥʥʶ ( )),(_
cur

ccbeforeconceptCF  , ʜʝ CBeforecÍ ;  

b)  (ʦʧʝʨʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʜʦʜʘʚʘʥʥʷ ʤʫʣʴʪʠʤʥʦʞʠʥ [147]); 

( )),(_
cur

ccbeforeconceptCF

})(:{
scur

CccBeforeCccCBefore ÍØÍ=

})(:{
scur

CccBeforeCccCBefore ÍØÍ=

CBeforeeueacBeforeQueueacBeforeQu +=
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c) ʧʦʩʣʽʜʦʚʥʠʡ ʧʝʨʝʙʽʨ ʧʦʥʷʪʴ CBeforecÍ , ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʜʣʷ ʢʦʞʥʦ-

ʛʦ ʧʦʥʷʪʪʷ ʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʥʘ ʡʦʛʦ ʧʨʠʩʫʪʥʽʩʪʴ ʚ Sequence ð 

ʷʢʱʦ SequencecÎ : 

ï ʷʢʱʦ 1)( ¢ck
eueacBeforeQu  (ʪʫʪ )(ck

eueacBeforeQu  ð ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ ʝʣʝ-

ʤʝʥʪʘ ʩ ʚ ʤʫʣʴʪʠʤʥʦʞʠʥʽ eueacBeforeQu [147]), ʚʩʪʘʚʠʪʠ ʧʦʥʷʪʪʷ 

c ʚ Sequence ʧʝʨʝʜ ʝʣʝʤʝʥʪʦʤ ccur;  

ï ʟʘʧʫʩʪʠʪʠ AfterCentre ʚʽʜʥʦʩʥʦ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ ʩ ð AfterCentre(c); 

4) ʧʦʩʣʽʜʦʚʥʠʡ ʧʝʨʝʙʽʨ ʧʦʥʷʪʴ CAftercÍ , ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʦʥʷʪʪʷ ʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ: ʷʢʱʦ , 

ʪʦ ʜʦʜʘʪʠ ʧʦʥʷʪʪʷ ʩ ʚ ʢʽʥʝʮʴ Sequence ̔  ʟʘʧʫʩʪʠʪʠ AfterCentre ʚʽʜʥʦʩʥʦ 

ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ ʩ ð AfterCentre(c). 

8. ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʚʩʽ ʧʦʥʷʪʪʷ ʟ ʜʦʧʦʤʽʞʥʦʛʦ ʥʘʙʦʨʫ AfterCentreCs 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ Sequence: ʜʣʷ ʚʩʽʭ ʧʦʥʷʪʴ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʽ 

 ʟʘʧʫʩʪʠʪʠ ʧʨʦʮʝʜʫʨʫ AfterCentre ʚʽʜʥʦʩʥʦ ʩ.  

9. ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʤʽʨ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʮʽʣʴʦ-

ʚʠʭ ʟʚô̫ ʟʘʥʠʭ ʧʦʥʷʪʴ. ʗʢʱʦ ʥʽ, ʧʦ ʯʝʨʟʽ ʟʘʧʫʩʪʠʪʠ ʧʨʦʮʝʜʫʨʫ AfterCentre 

ʜʣʷ ʟʚô̫ ʟʘʥʠʭ ʧʦʥʷʪʴ, ʱʦ ʜʦʩʽ ʥʝ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

10.  ɼʦʜʘʪʠ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʝʟʚô̫ ʟʘʥʽ ʧʦʥʷʪʪʷ. ʂʽʥʝʮʴ. 

ɿʛʝʥʝʨʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ ʉʂ ʩʪʘʻ ʝʬʝʢʪʠʚʥʠʤ ʜʠʜʘʢʪʠʯʥʠʤ ʟʘ-

ʩʦʙʦʤ, ʘ ʥʘʷʚʥʽʩʪʴ ʛʽʧʝʨʪʝʢʩʪʦʚʠʭ ʧʦʩʠʣʘʥʴ ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʛʦ ʟ ʦʧʠʩʽʚ 

ʧʦʥʷʪʴ ʥʘ ʽʥʰʽ ʪʝʨʤʽʥʠ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʟʨʫʯʥʽʩʪʴ ʪʘʢʦʛʦ ʽʥʩʪʨʫʤʝʥ-

ʪʫ. ʇʨʠʢʣʘʜ ʛʽʧʝʨʪʝʢʩʪʦʚʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ, ʘʚʪʦʤʘʪʠʯʥʦ ʧʦ-

ʙʫʜʦʚʘʥʦʛʦ ʟʘʚʜʷʢʠ ʧʦʜʘʥʦʤʫ ʘʣʛʦʨʠʪʤʫ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.29 [119]. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʧʦʥʷʪʴ ʩʝʤʘʥʪʠʯ-

ʥʦʛʦ ʢʦʥʩʧʝʢʪʫ  

ʋ ʩʧʽʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟ ʂʦʧʠʣʦʚʦʶ ɺ. ʖ. [148] ʤʠ ʧʦʩʪʘʚʠʣʠ 

ʟʘʜʘʯʫ ʦʧʪʠʤʽʟʘʮʽʾ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʛʨʘʬʫ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʰʣʷʭʫ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʩʝ-

ʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ. ʇʦʙʫʜʦʚʘ ʰʣʷʭʫ ʚʜʦʩʢʦʥʘʣʶʚʘʣʘʩʷ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʤʦʜʠʬʽʢʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ.  

ʊʦʧʦʣʦʛʽʯʥʝ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʘ ð ʮʝ ʣʽʥʽʡʥʝ 

ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʡʦʛʦ ʚʝʨʰʠʥ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʦʛʦ ʨʝʙʨʘ (u,v) ʚʝʨʰʠʥʘ u ʧʝʨʝʜʫʻ ʚʝʨʰʠʥʽ v ʫ ʨʝʟʫʣʴʪʫʶʯʽʡ ʧʦʩʣʽ-

ʜʦʚʥʦʩʪʽ [148]. ʊʦʧʦʣʦʛʽʯʥʝ ʩʦʨʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʛʨʘʬ ʥʝʤʘʻ ʦʨʽʻʥʪʦʚʘʥʠʭ ʮʠʢʣʽʚ, ʪʦʙʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʣʷ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʘʮʠʢʣʽʯʥʠʭ ʛʨʘʬʽʚ. ɸʣʛʦʨʠʪʤʠ ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʩʦʨʪʫʚʘʥ-

ʥʷ ʥʝ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ ʦʙʨʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʪʦʤʫ ʱʦ ʥʝ 

eueacBeforeQucSequencec ÎØÎ

SequenceceCsAfterCentrc ÎØÍ
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ʚʨʘʭʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʛʨʘʬʫ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ [148]. ɸʣʛʦʨʠʪʤ 

ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʩʝʤʘʥʪʠʯʥʦʛʦ ʷʜʨʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʚʠʱʝ, ʚʨʘʭʦʚʫʻ ʜʠʜʘʢʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʥʪʦʛʨʘʬʫ, ʘʣʝ ʧʦʪʨʝ-

ʙʫʻ ʙʘʛʘʪʦ ʨʝʩʫʨʩʽʚ.  

 

 

  

ʈʠʩ. 2.29 ʇʨʠʢʣʘʜ ʩʝʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ  
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ʆʧʪʠʤʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʫ ʩʝʤʘʥʪʠʯʥʦʛʦ ʷʜʨʘ. ɸʣʛʦʨʠʪʤ ʧʦʰʫ-

ʢʫ ʩʝʤʘʥʪʠʯʥʦʛʦ ʷʜʨʘ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʦʜʘʚʘʥʥʷ ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʧʦʰʫʢʦʤ ʚʛʣʠʙ [148]: 

1. ɿʥʘʡʜʝʤʦ ʩʝʤʘʥʪʠʯʥʠʡ ʮʝʥʪʨ ʛʨʘʬʫ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ, ʘ 

ʩʘʤʝ ʚʝʨʰʠʥʫ, ʩʫʤʽʞʥʫ ʟ ʥʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʝʨʰʠʥ. ʇʦʟʥʘʯʠʤʦ 

ʨʝʟʫʣʴʪʫʶʯʫ ʚʝʨʰʠʥʫ ʷʢ ʩʝʤʘʥʪʠʯʥʠʡ ʮʝʥʪʨ. ɼʦ ʨʝʟʫʣʴʪʫʶʯʦʾ ʤʥʦ-

ʞʠʥʠ ʜʦʜʘʤʦ ʩʝʤʘʥʪʠʯʥʠʡ ʮʝʥʪʨ. 

2. ɿʥʘʡʜʝʤʦ ʤʥʦʞʠʥʫ ʧʦʥʷʪʴ-ʚʝʨʰʠʥ ʛʨʘʬʫ, ʷʢʽ ʧʝʨʝʜʫʶʪʴ ʩʝ-

ʤʘʥʪʠʯʥʦʤʫ ʮʝʥʪʨʫ. ɿʥʘʡʜʝʥʠʡ ʧʽʜʛʨʘʬ ʚʽʜʩʦʨʪʫʻʤʦ ʤʝʪʦʜʦʤ ʪʦʧʦʣʦ-

ʛʽʯʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʧʦʰʫʢʦʤ ʚʛʣʠʙ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʘʛʠ ʨʝʙʝʨ. ʇʦ-

ʰʫʢ ʚʛʣʠʙ ʧʦʯʠʥʘʻʤʦ ʟ ʚʝʨʰʠʥ ʟ ʙʽʣʴʰʦʶ ʚʘʛʦʶ ʨʝʙʨʘ, ʱʦ ʡʜʝ ʜʦ ʩʝ-

ʤʘʥʪʠʯʥʦʛʦ ʮʝʥʪʨʘ. ɼʦʜʘʤʦ ʜʦ ʨʝʟʫʣʴʪʫʶʯʦʾ ʤʥʦʞʠʥʠ ʚʽʜʩʦʨʪʦʚʘʥʠʡ 

ʧʽʜʛʨʘʬ. 

3. ɿʥʘʡʜʝʤʦ ʤʥʦʞʠʥʫ ʧʦʥʷʪʴ-ʚʝʨʰʠʥ ʛʨʘʬʫ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʩ-

ʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʮʝʥʪʨʘ. ʅʘ ʦʪʨʠʤʘʥʦʤʫ ʧʽʜʛʨʘʬʽ ʚʠʜʽʣʠʤʦ ʩʝʤʘʥʪʠʯ-

ʥʠʡ ʮʝʥʪʨ ʧʽʜʛʨʘʬʫ ʪʘ ʨʝʢʫʨʩʠʚʥʦ ʚʠʢʦʥʘʻʤʦ ʧʫʥʢʪʠ 2ï3. 

4. ʇʝʨʝʚʽʨʠʪʠ, ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʤʽʨ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʮʽ-

ʣʴʦʚʠʭ ʟʚô̫ ʟʘʥʠʭ ʧʦʥʷʪʴ. ʗʢʱʦ ʥʽ, ʧʦ ʯʝʨʟʽ ʟʘʧʫʩʪʠʪʠ ʧʫʥʢʪʠ 1ï3 ʜʣʷ 

ʟʚô̫ ʟʘʥʠʭ ʧʦʥʷʪʴ, ʱʦ ʜʦʩʽ ʥʝ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ.  

5. ɼʦʜʘʪʠ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʝʟʚô̫ ʟʘʥʽ ʧʦʥʷʪʪʷ. 

ɸʣʛʦʨʠʪʤ ʚʠʜʽʣʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʷʜʨʘ ʙʫʣʦ ʦʧʪʠʤʽʟʦʚʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʥʦʛʦ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʧʽʜʛʨʘʬʽʚ ʘʣʛʦʨʠʪʤʦʤ ʪʦʧʦʣʦ-

ʛʽʯʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʯʝʨʝʟ ʧʦʰʫʢ ʚʛʣʠʙ, ʪʠʤ ʩʘʤʠʤ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ 

ʪʘ ʯʘʩ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʙʫʣʠ ʟʤʝʥʰʝʥʽ [148].  

ɻʝʥʝʨʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʟʜʦ-

ʙʫʪʪʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʽʜʦ-

ʤʦʩʪʝʡ ʧʨʦ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘ-

ʣʽʩʪʘ ʤʽʩʪʠʪʴ ʧʝʨʝʣʽʢ ʢʦʤʧʝʪʝʥʮʽʡ ʚʠʱʦʛʦ ʨʽʚʥʷ, ʪʦʙʪʦ ʪʘʢʠʭ, ʱʦ ʻ ʢʦ-

ʨʝʥʷʤʠ ʜʝʷʢʠʭ ʚʠʜʽʣʝʥʠʭ ʧʽʜʜʝʨʝʚ ʫ ʟʘʛʘʣʴʥʦʤʫ ʜʝʨʝʚʽ ʢʦʤʧʝʪʝʥʮʽʡ. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʝʨʝʣʽʯʝʥʽ ʫ ʧʨʦʬʽʣʽ ʢʦʤʧʝʪʝʥʮʽʾ ʤʦʞʫʪʴ ʤʘʪʠ ʧʽʜʣʝʛʣʽ 

ʢʦʤʧʝʪʝʥʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʘ ʜʝʢʦʤʧʦʟʠʮʽʾ 

ʢʦʤʧʝʪʝʥʮʽʾ DescS. ʆʪʞʝ ʧʦʚʥʠʡ ʥʘʙʽʨ ʢʦʤʧʝʪʝʥʮʽʡ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʜʘʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘʟʠʚʘʪʠʤʝʤʦ ʜʝʢʦʤʧʦʟʠʮʽʻʶ ʧʨʦʬʽʣʶ ʩʧʝʮʽʘʣʽʩʪʘ ʽ 

ʚʠʟʥʘʯʘʪʠʤʝʤʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

SDExp(exp)={ sÍ S: sÍ SExp(exp)ÙsÍDescS(a), ʜʝ aÍ SExp(exp)} . 
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ʋʩʶ ʩʫʢʫʧʥʽʩʪʴ ʢʦʥʪʝʥʪʫ ʜʝʢʦʤʧʦʥʦʚʘʥʦʛʦ ʧʨʦʬʽʣʶ ʩʧʝʮʽʘʣʽʩʪʘ 

ʥʘʟʠʚʘʪʠʤʝʤʦ ʧʨʦʬʽʣʴʥʦʶ ʦʙʣʘʩʪʶ ʢʦʥʪʝʥʪʫ ʜʘʥʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ. ɺʦʥʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʢʦʥʪʝʥʪʫ ʢʦʞʥʦʾ ʟ ʢʦʤʧʝʪʝʥ-

ʮʽʡ, ʜʣʷ ʯʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨ: 

 

VSDExp(exp)={ v: vÍVatS(s), ʜʝ sÍSDExp(exp)} . 

 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʢʦʥʪʝʥʪʫ Vǋ=VSDExp(exp), VǋV ʜʝ-

ʢʦʤʧʦʟʠʮʽʾ ʧʨʦʬʽʣʶ expÍExp ʜʣʷ ʡʦʛʦ ʽʻʨʘʨʭʽʯʥʦʛʦ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʘʟʦʚʽ ʚʽʜʥʦʰʝʥʥʷ ʽʻʨʘʨʭʽʯʥʦʩʪʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥ-

ʪʝʥʪʫ F ʽ Ch. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ ʜʝʷʢʫ ʩʫʢʫʧʥʽʩʪʴ ʧʽʜʜʝʨʝʚ ʢʦʥ-

ʪʝʥʪʫ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʫ ʷʢʦʩʪʽ ʥʘʙʦʨʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʚ-

ʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʽ ʤʦʜʫʣʽʚ. ʆʧʝʨʘʪʦʨ Roots(Vǋ) ʚʢʘʞʝ ʥʘ ʢʦʨʝʥʽ ʥʦʚʦʫʪʚʦ-

ʨʝʥʠʭ ʧʽʜʜʝʨʝʚ.  

ʅʘ ʦʩʥʦʚʽ ʧʨʦʬʽʣʴʥʦʾ ʦʙʣʘʩʪʽ ʢʦʥʪʝʥʪʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʝʜʤʝʪʥʽ 

ʦʙʣʘʩʪʽ, ʚ ʷʢʠʭ ʧʨʘʮʶʻ ʩʧʝʮʽʘʣʽʩʪ: 

 

GExp={ g: gÍGV(v), ʜʝ vÍ VSDExp(exp)}  . 

 

ʂʨʽʤ ʮʴʦʛʦ ʥʘ ʦʩʥʦʚʽ ʟʚô̫ ʟʢʽʚ ʟ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʠʤʠ ʩʝʤʘʥʪʠʯ-

ʥʠʤʠ ʜʘʥʠʤʠ ʛʝʥʝʨʫʻʪʴʩʷ ʧʨʦʬʽʣʴʥʠʡ ʜʦʚʽʜʥʠʢ ʩʧʝʮʽʘʣʽʩʪʘ, ʱʦ ʤʽʩ-

ʪʠʪʴ ʧʝʨʝʣʽʢ ʢʣʶʯʦʚʠʭ ʪʝʨʤʽʥʽʚ, ʾʭ ʚʠʟʥʘʯʝʥʴ ʽ ʢʦʥʪʝʥʪʫ, ʚ ʷʢʦʤʫ ʚʦʥʠ 

ʨʦʟʢʨʠʚʘʶʪʴʩʷ. ʅʘʙʽʨ ʪʝʨʤʽʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ: 

 

CExp={ c: cÍCV(v), ʜʝ vÍ VSDExp(exp)}  . 

 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʬʽʣʴʥʦʾ ʦʙʣʘʩʪʽ ʢʦʥʪʝʥʪʫ ʽ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʤʦ-

ʜʝʣʽ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʩʧʝʮʽʘʣʽʩʪʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ 

[102ï104]. ʊʘʢʠʤ ʯʠʥʦʤ ʙʘʟʦʚʠʡ ʥʘʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʧʨʦ ʢʦʤʧʝ-

ʪʝʥʮʽʾ ʩʧʝʮʽʘʣʽʩʪʘ, ʤʽʩʪʠʪʴ ʜʝʢʦʤʧʦʟʠʮʽʻʶ ʧʨʦʬʽʣʶ ʩʧʝʮʽʘʣʽʩʪʘ, ʧʨʦ-

ʬʽʣʴʥʫ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ, ʧʨʝʜʤʝʪʥʽ ʦʙʣʘʩʪʽ ʩʧʝʮʽʘʣʽʩʪʘ ʽ ʧʨʦʬʽʣʴʥʠʡ 

ʜʦʚʽʜʥʠʢ: 

 

iEExp(exp)={ SDExp(exp), VSDExp(exp), GExp(exp), CExp(exp)}  . 
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ʊʘʢʠʤ ʯʠʥʦʤ ʛʝʥʝʨʘʮʽʷ ɯʅʉ ʜʣʷ ʫʯʥʷ li  ʥʘ ʦʩʥʦʚʽ ʮʽʣʴʦʚʦʛʦ ʧʨʦ-

ʬʽʣʶ, ʧʦʜʘʥʦʛʦ ʫ ʦʩʚʽʪʥʴʦʤʫ ʟʘʧʠʪʽ Eq ʽ ʟʙʝʨʝʞʝʥʦʛʦ ʚ ʮʽʣʷʭ ʫʯʥʷ 

LExpAims(li) ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

iE(li)=iEExp(exp)={ SDExp(exp), VSDExp(exp), GExp(exp), CExp(exp)}, 

ʜʝ expÍLExpAims(li) . 

ɻʝʥʝʨʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʟʜʦ-

ʙʫʪʪʷ ʢʦʤʧʝʪʝʥʮʽʾ ʘʙʦ ʘʜʘʧʪʦʚʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʫʥʢʪʫ ʛʝʥʝʨʘʮʽʷ ɯʅʉ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʦʧʝʨʘʮʽʡ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʽ ʧʨʦʬ-̔

ʣʝʤ ʩʧʝʮʽʘʣʽʩʪʘ ʄʇʂ. ʅʘ ʦʩʥʦʚʽ ʦʙʨʘʥʠʭ ʯʝʨʝʟ ʦʩʚʽʪʥʽʡ ʟʘʧʠʪ ʢʦʨʠʩʪʫ-

ʚʘʯʝʤ li  ʢʦʤʧʝʪʝʥʮʽʡ LSAims(li) ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʦ-

ʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ exp: SExp(exp)= LSAims(li). ʊʘʢʠʤ ʯʠʥʦʤ ʛʝʥʝʨʘʮʽʷ ɯʅʉ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ li  ʥʘ ʦʩʥʦʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʩʬʦʨ-

ʤʦʚʘʥʦʛʦ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʦʩʚʽʪʥʽʡ ʟʘʧʠʪ, ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

 iE(li)=iEExp(exp)={ SDExp(exp), VSDExp(exp), GExp(exp), CExp(exp)},  

 

ʜʝ exp ð ʥʦʚʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ, ʩʬʦʨʤʦʚʘʥʠʡ ʥʘ 

ʦʩʥʦʚʽ ʮʽʣʴʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ LSAims(li). 

ɻʝʥʝʨʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠ-

ʚʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ 

ʏʝʨʝʟ ʦʩʚʽʪʥʽʡ ʟʘʧʠʪ ʤʦʜʝʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʣʘ ʽʥʽʮʽʡʦʚʘʥʘ ʯʝʨʝʟ 

ʟʘʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʢʦʥʪʝʥʪʫ LVAims(li), ʷʢʠʡ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʽʥʜʠʚ-̔

ʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. ʇʦʜʘʤʦ ʨʦʣʴ ʽ ʟʤʽʩʪ ʢʦʞʥʦʾ ʟ ʢʦʤʧʦʥʝʥʪ 

ɯʅʉ iE={ iS, iV, iG, iC}  ʫ ʢʦʥʪʝʢʩʪʽ ʮʴʦʛʦ ʪʠʧʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  

ʇʝʨʰ ʟʘ ʚʩʝ, ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ iV=LVAims(li) ʚʽʜ-

ʧʦʚʽʜʘʻ ʮʽʣʴʦʚʦʤʫ ʢʦʥʪʝʥʪʫ ʢʦʨʠʩʪʫʚʘʯʘ li . ʂʦʤʧʝʪʝʥʮʽʾ, ʷʢʽ ʩʪʦʩʫ-

ʶʪʴʩʷ ʜʘʥʦʛʦ ʥʘʙʦʨʫ ʢʦʥʪʝʥʪʫ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʝʨʝʟ ʦʧʝʨʘʮʽʶ: iS = 

{ s: vÍVatS(s), ʜʝ vÍ LVAims(li)} .  

ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʥʘʙʽʨ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ 

ʟʚô̫ʟʦʢ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʦʙʣʘʩʪʶ ʢʦʥʪʝʥʪʫ ʽ ʪʝʤʘʪʠʯʥʠʤʠ ʛʨʫʧʘ-

ʤʠ: iG={ g:gÍGV(v), ʜʝ vÍ LVAims(li)} .  

ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʥʘʙʽʨ ʧʦʥʷʪʴ, ʷʢʽ ʬʽʛʫʨʫʶʪʴ ʫ ʮʽʣʴʦʚʽʡ ʦʙʣʘʩʪʽ 

ʢʦʥʪʝʥʪʫ, ʩʣʫʞʘʪʴ ʫ ʷʢʦʩʪʽ ʜʦʚʽʜʥʠʢʘ ʽ ʪʝʟʘʫʨʫʩʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʢʫʨ-

ʩʫ: iC={ c: cÍCV(v), ʜʝ vÍ LVAims(li)} . 
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ɻʝʥʝʨʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽʥʽʮʽʶʻʪʴʩʷ ʟʘʟʥʘʯʝʥʥʷʤ ʚ ʦʩʚʽʪ-

ʥʴʦʤʫ ʟʘʧʠʪʽ ʥʘʙʦʨʫ ʮʽʣʴʦʚʠʭ ʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ ʢʦʥʪʝʥʪʫ, ʱʦ ʦʧʠʩʫ-

ʶʪʴʩʷ ʫ ʤʦʜʝʣʽ ʮʽʣʝʡ ʢʦʨʠʩʪʫʚʘʯʘ LGAims(li). ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʽʥʜʠ-

ʚʽʜʫʘʣʴʥʘ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ ʢʦʨʠʩʪʫʚʘʯʘ li  ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʦʧʝʨʘ-

ʪʦʨʠ ʤʦʜʝʣʽ Tree-Net: iV=VGG(LGAims(li)). ɺʠʟʥʘʯʝʥʥʷ ʽʥʰʠʭ ʢʦʤʧʦ-

ʥʝʥʪʽʚ ɯʅʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ iV ʘʥʘʣʦʛʽʯʥʦ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʫʥʢʪʫ. 

ɻʝʥʝʨʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠ-

ʚʯʝʥʥʷ ʦʢʨʝʤʦʛʦ ʧʦʥʷʪʪʷ 

ʇʦʥʷʪʪʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʟʘʜʘʻʪʴʩʷ ʯʝʨʝʟ ʦʩʚʽʪʥʽʡ ʟʘʧʠʪ ʽ ʟʙʝʨʽʛʘʻʪʴ-

ʩʷ ʚ ʤʦʜʝʣʽ ʮʽʣʝʡ ʢʦʨʠʩʪʫʚʘʯʘ c¡ÍLCAims(li). ɼʘʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦ-

ʮʝʩ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ̔  ʤʘʻ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʤʝʪʦʶ 

ɯʅʉ ʪʫʪ ʻ ʥʘʜʘʥʥʷ ʚʠʯʝʨʧʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʘʧʠʪʫʚʘʥʝ ʧʦʥʷʪʪʷ.  

ʇʝʨʰ ʟʘ ʚʩʝ, ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʚʠʟʥʘʯʝʥʥʷ ʽ ʢʣʶʯʦʚʽ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ ʧʦʥʷʪʪʷ c¡ ʟʘʚʜʷʢʠ ʪʝʟʘʤ-ʚʠʟʥʘʯʝʥʥʷʤ ʽ ʪʝʟʘʤ-ʩʫʪʥʦʩʪʷʤ ʇʊʄ:  

T¡={ t: tÍ TC(c¡) Ø (TClass(t)= tDefinitionÙ TClass(t)= tEssence )}  . 

ʆʙʣʘʩʪʶ ʢʦʥʪʝʥʪʫ ʻ ʥʘʚʯʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʚ ʷʢʽʡ ʬʽʛʫʨʫʻ ʮʽʣʴʦ-

ʚʝ ʧʦʥʷʪʪʷ c¡: iV=VC(c¡). ʇʨʠ ʮʴʦʤʫ ʧʝʨʰʠʤ ʫ ʩʧʠʩʢʫ ʤʥʦʞʠʥʠ ʢʦʥ-

ʪʝʥʪʫ iV ʧʦʜʘʻʪʴʩʷ ʢʦʥʪʝʥʪ, ʱʦ ʤʽʩʪʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ c¡: 
 

V¡ = { v: $t(tÍ TV(v) Ø tÍTC(c¡) Ø TClass(t)= tDefinition)}  . 

 

ɺʠʟʥʘʯʝʥʥʷ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ɯʅʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ iV 

ʘʥʘʣʦʛʽʯʥʦ ʧʦʧʝʨʝʜʥʽʤ ʧʫʥʢʪʘʤ. 

ʋ ʢʦʞʥʦʤʫ ʽʟ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʦʛʦ ʥʘʙʦʨʫ ʢʦʥʪʝʥʪʫ iV ʘʥʘʣʽʟʫʻʪʴʩʷ ʽʻʨʘʨʭʽʷ ʚʽʜʽʙʨʘʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʪʝʥʪʫ. ʇʦ-ʧʝʨʰʝ ʢʦʥʪʝʥʪ ʚʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʫ ʜʝʨʝʚʦʧʦʜʽʙ-

ʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʟʘʜʘʥʘ ʫ ʚʽʜʦʙʨʘʞʝʥʥʽ F ʤʦʜʝʣʽ Tree-Net. ʋ ʨʝʟʫʣʴ-

ʪʘʪʽ ʦʪʨʠʤʫʻʤʦ ʩʫʢʫʧʥʽʩʪʴ ʧʽʜʜʝʨʝʚ ʧʦʚʥʦʛʦ ʜʝʨʝʚʘ ʢʦʥʪʝʥʪʫ ʩʠʩʪʝʤʠ. 

ɼʘʣʽ ʰʫʢʘʶʪʴʩʷ ʚʝʨʰʠʥʠ ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʧʽʜʜʝʨʝʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝ-

ʮʽʘʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ Roots: Roots(Vselecti). ʂʦʞʝʥ ʽʟ ʝʣʝʤʝʥʪʽʚ ʮʴʦʛʦ 

ʥʘʙʦʨʫ ʻ ʚʝʨʰʠʥʦʶ ʜʝʨʝʚʘ. ʂʦʞʥʘ ʟ ʮʠʭ ʚʝʨʰʠʥ ʧʨʝʜʩʪʘʚʣʷʪʠʤʝ ʜʝʨʝ-

ʚʦ ʥʦʚʦʫʪʚʦʨʝʥʦʛʦ ʢʫʨʩʫ, ʘ ʢʽʣʴʢʽʩʪʴ ʚʝʨʰʠʥ |Roots(Vselecti)| ʚʢʘʞʝ ʥʘ 

ʢʽʣʴʢʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, ʷʢʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ. 
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ʄʝʪʦʜ ʚʧʦʨʷʜʢʫʚʘʥʥʷ Web-ʢʦʥʪʝʥʪʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚ-

ʯʘʣʥɹʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʇʽʩʣʷ ʨʦʙʦʪʠ ʧʽʜʩʠʩʪʝʤʠ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʚ ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ 

ʥʘʜʭʦʜʠʪʴ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʮʽʣʴʦʚʠʡ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʡ ʢʦʥ-

ʪʝʥʪ ʢʦʨʠʩʪʫʚʘʯʘ. ʎʝʡ ʢʦʥʪʝʥʪ ʤʘʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʤʦʞʝ 

ʤʘʪʠ ʧʦʭʦʜʞʝʥʥʷ ʽʟ ʨʽʟʥʠʭ ʩʫʤʽʞʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. ʋ ʟʚô̫ ʟʢʫ 

ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʟʘʜʘʯʘ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʤʽʞʜʠʩʮʠʧʣʽ-

ʥʘʨʥʦʛʦ ʢʦʥʪʝʥʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʴ ʤʽʞ ʡʦʛʦ ʜʽʣʷʥʢʘʤʠ. ʈʦʟʚô̫ ʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʦʥʪʦ-

ʣʦʛʽʶ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʘʣʽʟʘʮʽʶ ʧʦʥʷʪʽʡʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʢʦʥʪʝʥʪʫ [117, 118].  

ɿʘʜʘʯʘ ʜʠʜʘʢʪʠʯʥʦʛʦ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʙʣʦʢʽʚ ʢʦʥʪʝʥʪʫ 

ʚʠʨʽʰʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʦʥʪʦʣʦʛʽʾ ʽʟ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷʤ ʘʧʘʨʘʪʫ ʩʪʝʥʬʦʨʜʩʴʢʦʾ ʤʦʜʝʣʽ ʥʝʯʽʪʢʦʛʦ ʚʠʚʝʜʝʥʥʷ (ʨʠʩ. 2.30). 

 

 

 

ʈʠʩ. 2.30. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʘʜʘʯʽ  

ʜʠʜʘʢʪʠʯʥʦʛʦ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ 
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ɽʪʘʧʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ: 

1. ʇʦʙʫʜʦʚʘ ʪʨʘʥʟʠʪʠʚʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʪʨʘʥʟʠʪʠʚʥʦʛʦ ʟʘʤʠʢʘʥʥʷ ʛʨʘʬʫ ʦʥʪʦʣʦʛʽʾ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʘʚʠʣʽ:  
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ɿʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʌʣʦʡʜʘ-ɺʘʨʰʘʣʘ, ʜʝ ʫ 

ʷʢʦʩʪʽ ʚʘʛʽʚ ʨʝʙʝʨ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʬʘʢʪʦʨʠ ʚʧʝʚʥʝʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʜʘʥʦʛʦ ʚʠʱʝ ʧʨʘʚʠʣʘ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ. ʇʦʙʫʜʦʚʘ ʪʨʘʥʟʠʪʠʚʥʦʛʦ ʟʘ-

ʤʠʢʘʥʥʷ ʛʨʘʬʘ ʜʣʷ ʚʝʣʠʢʦʾ ʦʥʪʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ ʧʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʦʾ ʤʦ-

ʜʝʣʽ (ʇʊʄ) ʻ ʨʝʩʫʨʩʦʤʽʩʪʢʠʤ ʟʘʚʜʘʥʥʷʤ, ʘʣʝ ʚʞʝ ʥʘ ʝʪʘʧʽ ʙʝʟʧʦʩʝʨʝʜ-

ʥʴʦʛʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ ʮʝ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʯʘʩ ʪʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨʠ ʩʠʩʪʝʤʠ. 

2. ʇʦʰʫʢ ʮʽʣʴʦʚʠʭ ̔  ʬʦʥʦʚʠʭ ʧʦʥʷʪʴ ʢʦʞʥʦʾ ʟ ʜʽʣʷʥʦʢ ʢʦʥʪʝʥʪʫ V, 

ʢʝʨʫʶʯʠʩʴ ʧʨʘʚʠʣʘʤʠ:  
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ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʘʥʠʭ ʟʘʩʦʙʽʚ ʣʦʛʽʯʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ ʦʜʥʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʛʣʷʜʫʚʘʥʽ ʧʦʥʷʪʪʷ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʜʽʣʷʥʮʽ 

ʢʦʥʪʝʥʪʫ ʥʝ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʦʩʣʽʜʦʚ-

ʥʽʩʪʴ ʙʣʦʢʽʚ ʢʦʥʪʝʥʪʫ. ɸʜʞʝ ʚ ʦʜʥʦʤʫ ʢʫʨʩʽ ʜʝʷʢʽ ʧʦʥʷʪʪʷ ʤʦʞʫʪʴ ʨʦʟ-

ʛʣʷʜʘʪʠʩʷ ʷʢ ʧʨʝʜʤʝʪ ʚʠʚʯʝʥʥʷ, ʚ ʽʥʰʦʤʫ ʞ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠ-

ʩʫʪʥʽ ʫ ʷʢʦʩʪʽ ʧʦʥʷʪʴ, ʥʘ ʷʢʽ ʢʫʨʩ ʩʧʠʨʘʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦ ʚʠʟʥʘʯʠʪʠ 

ʥʦʚʽ, ʮʽʣʴʦʚʽ ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʧʦʥʷʪʪʷ. ʇʨʘʚʠʣʦ ʜʣʷ ʧʨʝʜʠʢʘʪʫ 

concept_essential ʦʧʠʩʫʻ ʤʽʨʢʫʚʘʥʥʷ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʷʢʦʛʦ ʧʦʥʷʪʪʷ 

ʚʚʘʞʘʻʪʴʩʷ ʮʽʣʴʦʚʠʤ ʪʦʜʽ, ʢʦʣʠ ʚ ʜʘʥʽʡ ʜʽʣʷʥʮʽ ʢʦʥʪʝʥʪʫ ʚʦʥʦ ʤʘʻ ʩʤʠ-

ʩʣʦʚʽ ʪʝʟʠ (ʪʝʟʠ, ʷʢʽ ʥʝʩʫʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʥʷʪʪʷ, ʘʜʞʝ ʪʝʟʠ ʢʣʘʩʫ 

tAttaching ʩʣʫʞʘʪʴ ʣʠʰʝ ʜʣʷ ʟʘʜʘʯʽ ʽʥʜʝʢʩʘʮʽʾ ʢʦʥʪʝʥʪʫ). ʇʨʘʚʠʣʦ ʜʣʷ 
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concept_pre ʩʪʚʝʨʜʞʫʻ, ʱʦ ʧʦʥʷʪʪʷ ʻ ʬʦʥʦʚʠʤ ʘʙʦ ʥʝʮʽʣʴʦʚʠʤ ʚ ʜʘʥʦ-

ʤʫ ʢʦʥʪʝʢʩʪʽ, ʷʢʱʦ ʫʩʽ ʡʦʛʦ ʪʝʟʠ ʪʫʪ ʣʠʰʝ ʦʧʠʩʫʶʪʴ ʩʠʥʪʘʢʩʠʯʥʫ ʧʨʠ-

ʩʫʪʥʽʩʪʴ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʪʝʢʩʪʽ ʽ ʥʝ ʥʝʩʫʪʴ ʥʦʚʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ (ʢʣʘʩ ʪʝʟ ð tAttaching). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʝʱʦ ʜʝʪʘʣʴʥʽʰʽ ʧʨʘʚʠʣʘ 

ʚʠʟʥʘʯʝʥʥʷ ʬʦʥʦʚʠʭ ʽ ʮʽʣʴʦʚʠʭ ʧʦʥʷʪʴ ʧʦʜʘʥʦ ʚʠʱʝ, ʢʦʣʠ ʨʦʟʛʣʷʜʘʣʠ-

ʩʷ ʘʣʛʦʨʠʪʤʠ ʧʦʙʫʜʦʚʠ ʩʝʤʘʥʪʠʯʥʦʛʦ ʢʦʥʩʧʝʢʪʫ. ʉʝʤʘʥʪʠʢʠ ʞ ʚʠʢʦ-

ʨʠʩʪʘʥʠʭ ʪʫʪ ʧʨʘʚʠʣ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʚ ʜʘʥʦ-

ʤʫ ʚʠʧʘʜʢʫ ʟʘʜʘʯʽ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ. 

3. ʇʦʧʘʨʥʠʡ ʘʥʘʣʽʟ ʚʽʜʥʦʰʝʥʥʷ ʩʣʽʜʫʚʘʥʥʷ ʤʽʞ ʜʽʣʷʥʢʘʤʠ, ʥʘ ʦʩ-

ʥʦʚʽ ʧʨʘʚʠʣ: 
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ʇʝʨʰʝ ʧʨʘʚʠʣʦ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʧʦʥʷʪʪʷ, ʷʢʝ ʚ ʜʽʣʷʥʮʽ 

ʢʦʥʪʝʥʪʫ Vk ʻ ʮʽʣʴʦʚʠʤ, ʘ ʚ ʜʽʣʷʥʮʽ ʢʦʥʪʝʥʪʫ Vl ð ʬʦʥʦʚʠʤ, ʩʚʽʜʯʠʪʴ 

ʥʘ ʢʦʨʠʩʪʴ ʛʽʧʦʪʝʟʠ ʧʨʦ ʪʝ, ʱʦ ʜʽʣʷʥʢʫ Vk ʩʣʽʜ ʨʦʟʪʘʰʫʚʘʪʠ ʨʘʥʽʰʝ 

ʜʽʣʷʥʢʠ Vl ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʨʠʩʪʫʚʘʯʘ.  

ɼʨʫʛʝ ʧʨʘʚʠʣʦ ʚʠʟʥʘʯʘʻ, ʱʦ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʮʽʣʴʦʚʝ ʧʦʥʷʪʪʷ ʚ 

ʢʦʥʪʝʢʩʪʽ ʜʽʣʷʥʢʠ Vk ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʜʽʣʷʥʮʽ Vl, ʻ ʬʘʢʪʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʥʘ ʢʦʨʠʩʪʴ ʛʽʧʦʪʝʟʠ ʧʨʦ ʪʝ, ʱʦ ʜʽʣʷʥʢʫ Vk ʩʣʽʜ ʨʦʟʪʘʰʫʚʘʪʠ ʨʘʥʽʰʝ 

ʜʽʣʷʥʢʠ Vl ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ʙʣʦʢʽʚ ʢʦʥʪʝʥʪʫ ʚʽʜʰʫʢʫʶʪʴʩʷ 

ʫʩʽ ʬʘʢʪʠ, ʚ ʦʙʣʘʩʪʽ ʷʢʠʭ ʜʽʶʪʴ ʦʧʠʩʘʥʽ ʧʨʘʚʠʣʘ. ɼʣʷ ʢʦʞʥʦʾ ʟ ʛʽʧʦʪʝʟ 

ʩʣʽʜʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʫʢʫʧʥʠʡ ʬʘʢʪʦʨ ʫʧʝʚʥʝʥʦʩʪʽ CF. ɺ ʨʝʰʪʽ 

ʨʝʰʪ ʽʩʪʠʥʥʦʶ ʚʚʘʞʘʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʟ ʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ CF. 

4. ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʢʦʥʪʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʪʦ-

ʧʦʣʦʛʽʯʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʘʮʠʢʣʽʯʥʦʛʦ ʦʨʛʨʘʬʘ. 

ɸʣʛʦʨʠʪʤ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ̔ ʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʚ ʤʽʞʜʠʩʮʠ-

ʧʣʽʥʘʨʥʦʤʫ Web-ʩʝʨʝʜʦʚʠʱʽ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2.31 ʫ 

ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʚ ʥʦʪʘʮʽʾ UML. 
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ʈʠʩ. 2.31. ɸʣʛʦʨʠʪʤ ʫʧʦʨʷʜʢʫʚʘʥʥʷ Web-ʢʦʥʪʝʥʪʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 


