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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʛʠʙʨʠʜʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʤʫ ʘʥʘʣʠʟʫ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ ʜʣʷ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʪʦʢʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. ʇʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʚʳʷʚ-

ʣʝʥʠʠ ʚ ʧʦʪʦʢʝ ʜʘʥʥʳʭ ʩʦʙʳʪʠʡ ʠ ʩʠʪʫʘʮʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʟʤʦʞ-

ʥʳʭ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ. ʈʘʩʩʤʦʪʨʝʥ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʩʦʙʳʪʠʡ ʠ ʚʳʜʝʣʝʥʠʷ ʩʠʪʫʘʮʠʡ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʦʧʠʩʘʥ ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʠʝʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʪʫʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʘ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʮʝʥʘʨʥʳʡ ʘʥʘʣʠʟ, ʘʥʘʣʦʛʠʷ, ʢʣʘʩʪʝ-

ʨʠʟʘʮʠʷ 

ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʨʝʰʘʶʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʣʠʟʦʤ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨ-
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ʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʡ. ɺ ʥʠʭ ʥʘʢʘʧ-

ʣʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ, ʧʨʦʜʫʢʪʘʭ, ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛʘʭ ʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ ʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢʦʥʢʫʨʝʥʪʦʚ. 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʙʘʟʘʭ ʤʦʞʝʪ ʙʳʪʴ ʜʠʥʘʤʠʯʝʩʢʦʡ, ʪʦ 

ʝʩʪʴ ʢʘʞʜʘʷ ʟʘʧʠʩʴ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʩʦʙʳʪʠʝ, ʧʨʦʠʟʦʰʝʜʰʝʝ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʩʣʠʷʥʠʝ ʢʦʤʧʘʥʠʡ ʠʣʠ ʚʳʧʫʩʢ 

ʢʦʥʢʫʨʝʥʪʘʤʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ɺʟʘʠʤʦʩʚʷʟʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦ-

ʙʳʪʠʡ ʦʪʨʘʞʘʝʪ ʨʘʟʚʠʪʠʝ ʥʝʢʦʪʦʨʦʡ ʩʠʪʫʘʮʠʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʠ ʦʪʩʣʝ-

ʞʠʚʘʥʠʝ ʵʪʦʛʦ ʨʘʟʚʠʪʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɼʣʷ ʧʨʠʥʷʪʠʷ ʥʘʠʣʫʯʰʠʭ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦ-

ʜʠʤʦ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʠʪʫʘʮʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʠ ʦʪʩʣʝʞʠʚʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ: ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʟʘʨʦʞʜʘʶʱʝʛʦʩʷ ʪʨʝʥʜʘ 

ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʠ ʥʝ ʦʪʩʪʘʚʘʪʴ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʟʘʧʠʩʠ ʦ ʩʦʙʳʪʠʷʭ ʜʦʣʞʥʳ ʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝʥʠʷ ʚ ʙʘʟʝ, ʧʦʵʪʦʤʫ ʘʥʘ-

ʣʠʟʠʨʫʝʤʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʪʦʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʨʘʙʦʪʝ [ɸʥʜʨʝʝʚ ʠ ʜʨ., 2018] ʘʚʪʦʨʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʛʠ-

ʙʨʠʜʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʪʦʢʦʚ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʨʘʙʦʪʢʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʧʘʥʠʷʭ ʠ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

1. ʇʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ ʩʠʪʫʘʮʠʡ ʠ ʫʧʨʘʚʣʝʥʠʶ ʠʤʠ, 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, ʪʘʢʠʭ ʢʘʢ 

ɼ.ɸ. ʇʦʩʧʝʣʦʚ, ʖ.ʀ. ʂʣʳʢʦʚ, ɸ.ʇ. ɽʨʝʤʝʝʚ, ɺ.ʅ. ɺʘʛʠʥ, ɺ.ɺ. ʂʫʣʴʙʘ. ʆʜ-

ʥʘʢʦ ʤʥʦʛʠʝ ʠʟ ʵʪʠʭ ʨʝʰʝʥʠʡ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʪʠʧʘ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʪʫʘʮʠʡ, ʯʪʦ ʟʘ-

ʪʨʫʜʥʷʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʪʦʢʦʚ ʨʘʟʥʦʨʦʜʥʳʭ 

(ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ) ʜʘʥʥʳʭ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʘʚʪʦʨʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʛʠʙʨʠʜʥʳʡ 

ʧʦʜʭʦʜ [ɸʥʜʨʝʝʚ ʠ ʜʨ., 2018], ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʷʪʠ ʵʪʘʧʦʚ. 

ʕʪʘʧ 1. ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʩʙʦʨ ʨʘʟʥʦʨʦʜʥʳʭ (ʯʠʩʣʦʚʳʭ, ʪʘʙʣʠʯʥʳʭ, ʪʝʢ-

ʩʪʦʚʳʭ) ʜʘʥʥʳʭ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʠ ʠʭ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ. 

ʕʪʘʧ 2. ɺʳʜʝʣʝʥʠʝ ʠʟ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʩʦʙʳʪʠʡ Ůi. 
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ʕʪʘʧ 3. ʆʙʲʝʜʠʥʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʦʙʳʪʠʡ ʚ ʮʝʧʦʯʢʠ, ʦʪʨʘʞʘʶʱʠʝ 

ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʂʘʞʜʘʷ ʪʘʢʘʷ ʮʝʧʦʯʢʘ 

ʥʘʟʳʚʘʝʪʩʷ ʩʠʪʫʘʮʠʝʡ . 

ʕʪʘʧ 4. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʩʪʨʦʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʝʸ ʨʘʟʚʠʪʠʷ. ʂʘʞʜʳʡ ʩʮʝʥʘʨʠʡ 

 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʧʦʯʢʫ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʥʘʩʪʫʧʠʪʴ ʚ ʙʫʜʫʱʝʤ, ʪʦ ʝʩʪʴ, ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʪʝʢʫʱʝʡ ʩʠʪʫʘ-

ʮʠʠ. ʀʟ ʤʥʦʞʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʜʣʷ 

ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʨʝʰʝʥʠʷ (ʃʇʈ): ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʡ, ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ 

ʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ. 

ʕʪʘʧ 5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ ɝ ʧʨʝʜʣʦʞʝʥʠʡ recɝ ʧʦ ʜʝʡ-

ʩʪʚʠʷʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ ʜʣʷ ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʷ ʠʣʠ ʧʨʦʪʠ-

ʚʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʩʠʪʫʘʮʠʠ s ʧʦ ʵʪʦʤʫ ʩʮʝʥʘʨʠʶ. 

ʕʪʘʧʳ ʧʦʜʭʦʜʘ ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩ. 1. ʇʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʨʠ ʨʘ-

ʙʦʪʝ ʩ ʜʘʥʥʳʤʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʦʜʝʣʠ ʩʦ-

ʙʳʪʠʡ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʮʝʧʦʯʢʠ. ʆʜʥʘʢʦ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʟʚʠʪʠʝ ʩʠʪʫʘʮʠʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʙʳʪʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʝʚ ʠ 

ʛʝʥʝʨʘʮʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʚʳʧʦʣʥʷʶʪʩʷ ʝʜʠʥʦʦʙʨʘʟʥʦ. 

 

 
ʈʠʩ. 1. ʕʪʘʧʳ ʛʠʙʨʠʜʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʘ ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʙʘʟʝ ʜʘʥ-

ʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʜʦʙʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʷʚʣʷʝʪʩʷ 

ʬʨʝʡʤ, ʩʣʦʪʳ ʢʦʪʦʨʦʛʦ ʦʧʠʩʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʩʦʙʳʪʠʷ: 

, ʛʜʝ  ʠ  ï ʠʤʷ ʠ ʟʥʘʯʝʥʠʝ k-ʛʦ ʩʣʦʪʘ  

i-ʛʦ ʩʦʙʳʪʠʷ, f ï ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʪʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʨʝʡʤʦʚʦʛʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ çʠʟʚʣʝʯʝʥʠʝ ʩʦʙʳʪʠʷè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʧʦʣʥʝʥʠʠ ʩʣʦʪʦʚ ʬʨʝʡʤʘ 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʝʡ ʥʝʢʦʪʦʨʦʡ ʟʘʧʠʩʠ ʙʘʟʳ ʜʘʥʥʳʭ. ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠ-

ʤʝʨ ʬʨʝʡʤʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʘʥʠʠ Trustev, 

ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʡ ʨʝʰʝʥʠʷ ʜʣʷ ʦʥʣʘʡʥ ʚʝʨʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ, ʢʦʤʧʘʥʠʝʡ TransUnion. ɺ ʩʣʦʪʘʭ ʩʦʜʝʨʞʘʪʩʷ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ï 

ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʜʘʪʳ, ʠʤʝʥʦʚʘʥʥʳʝ ʩʫʱʥʦʩʪʠ, ʪʝʢʩʪ. 

ʊʘʙʣ. 1.  

ʂʦʤʧʘʥʠʷ-ʧʦʢʫʧʘʪʝʣʴ TransUnion 

ʇʦʛʣʦʱʘʝʤʘʷ ʢʦʤʧʘʥʠʷ Trustev 

ɼʘʪʘ ʩʜʝʣʢʠ 09.12.2015 

ʉʫʤʤʘ ʩʜʝʣʢʠ 44  ʤʣʥ. ʜʦʣʣʘʨʦʚ 

ʆʧʠʩʘʥʠʝ Trustev Limited, ʧʦʩʪʘʚʱʠʢ ʪʝʭʥʦʣʦʛʠʠ 

ʮʠʬʨʦʚʦʡ ʦʥʣʘʡʥ ʚʝʨʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʚʳʧʦʣʥʷʝʪ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦ-

ʪʝʨʴ, ʙʳʣ ʧʨʠʦʙʨʝʪʝʥ TransUnion 
 

ɸʥʘʣʠʟ ʮʝʧʦʯʝʢ ʩʦʙʳʪʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʭʦʞʠʤ ʦʙʨʘʟʦʤ (ʚ ʚʠʜʝ ʟʘʧʠ-

ʩʝʡ ʩ ʥʘʙʦʨʦʤ ʧʦʣʝʡ), ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ (Process 

Mining) [Aalst et al., 2007]. ʅʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ Process Mining ʥʝʦʙ-

ʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʷʚʥʦʡ ʧʨʠʚʷʟʢʠ ʩʦʙʳʪʠʡ ʢ ʧʨʦʮʝʩʩʘʤ, ʪʦ ʝʩʪʴ, ʘʥʘʣʠʟʠʨʫʝ-

ʤʳʝ ʮʝʧʦʯʢʠ ʩʦʙʳʪʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʫʞʝ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʅʘ ʧʨʘʢʪʠʢʝ ʞʝ ʩʦʙʳʪʠʷ ʚ ʙʘʟʝ ʟʘʯʘʩʪʫʶ ʥʝ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʷʚʥʳʤ ʦʙʨʘʟʦʤ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʧʦʯʝʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʘʥʘ-

ʣʠʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʜʝʣʠʪʴ ʮʝ-

ʧʦʯʢʠ ʩʦʙʳʪʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ  

ʧʦʪʦʢʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ 

ɺʳʜʝʣʝʥʠʝ ʩʠʪʫʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʤʥʦʞʝʩʪʚʘ ʩʦʙʳʪʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʢʘʢ ʟʘʜʘʯʫ ʢʣʘʩʪʝʨʠʟʘʮʠʠ: ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʚʩʝ ʩʦʙʳʪʠʷ ʥʘ 
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ʛʨʫʧʧʳ C = { ci}, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʡ ʩʠʪʫʘʮʠʠ. ɿʘ-

ʪʝʤ ʠʟ ʩʦʙʳʪʠʡ ʛʨʫʧʧʳ ci ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʮʝʧʦʯʢʘ si ʧʫʪʝʤ ʫʧʦ-

ʨʷʜʦʯʠʚʘʥʠʷ ʠʭ ʧʦ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʣʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʨʘʟʜʝʣʷʶʱʠʝ ʤʥʦʞʝʩʪʚʦ ʦʙʲ-

ʝʢʪʦʚ ʥʘ ʢʣʘʩʪʝʨʳ: ʛʨʘʬʦʚʳʝ (ʘʣʛʦʨʠʪʤʳ ʚʳʜʝʣʝʥʠʷ ʩʚʷʟʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʩʪʦʚʥʦʛʦ ʜʝʨʝʚʘ), ʠʝʨʘʨʭʠʯʝʩʢʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ (EM-

ʘʣʛʦʨʠʪʤ ʠ k-ʩʨʝʜʥʠʭ), ʧʣʦʪʥʦʩʪʥʳʝ (DBSCAN) [ɺʦʨʦʥʮʦʚ, 2007; ɼʦʙʨʦʚ ʠ 

ʜʨ., 2010]. ʅʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʷʛʢʫʶ ʢʣʘʩʪʝʨʠʟʘ-

ʮʠʶ, ʪʦ ʝʩʪʴ, ʦʪʥʦʩʠʪʴ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʙʦʣʝʝ ʯʝʤ ʢ ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʫ, ʥʘʧʨʠ-

ʤʝʨ, ʤʝʪʦʜ ʥʝʯʝʪʢʠʭ c-ʩʨʝʜʥʠʭ [ʐʪʦʚʙʘ, 2001] ʠ ʛʨʘʬʦʚʳʡ ʤʝʪʦʜ MaxMax 

[Hope et al., 2013]. 

ɺʩʝ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʤʝʪʦʜʳ ʚʳʧʦʣʥʷʶʪ ʩʪʘʪʠʯʝʩʢʫʶ ʢʣʘʩʪʝʨʠʟʘʮʠʶ: 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʘʩʪʝʨʦʚ ʪʨʝʙʫʝʪʩʷ ʘʥʘʣʠʟ ʚʩʝʛʦ ʥʘʙʦʨʘ ʩʦʙʳʪʠʡ, ʠ ʧʨʠ 

ʝʛʦ ʠʟʤʝʥʝʥʠʠ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʛʦ ʩʦʙʳʪʠʷ) ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʘʙʦʨ ʟʘʥʦʚʦ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʪʦʢʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥ-

ʥʳʭ ʥʦʚʳʝ ʩʦʙʳʪʠʷ ʧʦʩʪʫʧʘʶʪ ʧʦʩʪʦʷʥʥʦ, ʧʦʵʪʦʤʫ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʠʪʫʘ-

ʮʠʡ ʫʜʦʙʥʝʝ ʧʨʠʤʝʥʷʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʢʣʘʩʪʝʨʠʟʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʘʞʜʫʶ ʥʦʚʫʶ ʟʘʧʠʩʴ ʧʦ ʤʝʨʝ ʝʸ ʧʦʷʚʣʝʥʠʷ ʚ ʙʘʟʝ. ɸʣʛʦʨʠʪʤ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ. 

ʐʘʛ 1. ɼʣʷ ʥʦʚʦʛʦ ʩʦʙʳʪʠʷ Ůi ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʣʠʟʦʩʪʴ ίὭά(Ůi, cj) ʢ ʢʘʞ-

ʜʦʤʫ ʠʟ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʠʪʫʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ cj. 

ʐʘʛ 2. ɺʳʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʢ ʩʦʙʳʪʠʶ ʢʣʘʩʪʝʨ: 

. 

ʐʘʛ 3. ɽʩʣʠ ʙʣʠʟʦʩʪʴ ʤʝʞʜʫ ʩʦʙʳʪʠʝʤ Ůi ʠ ʩʠʪʫʘʮʠʦʥʥʳʤ ʢʣʘʩʪʝʨʦʤ co 

ʧʨʝʚʦʩʭʦʜʠʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ï ʩʦʙʳʪʠʝ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʵʪʦʪ ʢʣʘʩʪʝʨ. 

ʐʘʛ 4. ɽʩʣʠ ʙʣʠʟʦʩʪʴ ʤʝʥʴʰʝ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ï ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ 

ʢʣʘʩʪʝʨ, ʠ ʩʦʙʳʪʠʝ Ůi ʩʪʘʥʦʚʠʪʩʷ ʝʛʦ ʧʝʨʚʳʤ ʵʣʝʤʝʥʪʦʤ.  

ɺ ʠʩʭʦʜʥʦʤ ʚʠʜʝ ʘʣʛʦʨʠʪʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚʳʧʦʣʥʷʝʪ ʥʝ-

ʧʝʨʝʩʝʢʘʶʱʝʝʩʷ ʨʘʟʙʠʝʥʠʝ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʩʦʙʳʪʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʠʪʫʘʮʠʡ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʛʨʘʬʘ G = (E, P), ʛʜʝ ʫʟʣʳ E = {Ůi} ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʙʳʪʠʷʤ, 

ʘ ʨʝʙʨʘ P = {(Ůi, Ůj)} ï ʧʘʨʘʤ ʩʦʙʳʪʠʡ, ʙʣʠʟʦʩʪʴ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ίὭά(Ůi, Ůj) 
ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʃʶʙʘʷ ʮʝʧʦʯʢʘ ʩʦʙʳʪʠʡ ʚ ʵʪʦʤ ʛʨʘʬʝ ʷʚʣʷ-

ʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʝʡ . 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʮʝʧʦʯʝʢ ʩʦʙʳʪʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʩʠʪʫʘʮʠʡ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʩʠʪʫʘʮʠʡ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʠʝʚ 

argmax ( , )
j

o i j
c

c sim ce=

1 2( , ,..., )n

s s ss e e e=
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ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʠʩʪʦʨʠʯʝʩʢʦʡ ʘʥʘʣʦʛʠʠ. ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʵʢʩʧʝʨʪʘʤʠ 

ʧʦʜʛʦʪʦʚʣʝʥʘ ʙʘʟʘ ʵʪʘʣʦʥʥʳʭ ʩʠʪʫʘʮʠʡ Se, ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʥʝʢʦʪʦ-

ʨʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʰʣʦʤ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʛʨʘʬʘ ʚ ʥʸʤ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʢʘʞʜʦʝ ʩʦ-

ʙʳʪʠʝ Ůc, ʢʦʪʦʨʦʝ ʘʥʘʣʦʛʠʯʥʦ ʥʝʢʦʪʦʨʦʤʫ ʩʦʙʳʪʠʶ Ůe ʢʘʢʦʡ-ʣʠʙʦ ʵʪʘʣʦʥʥʦʡ 

ʩʠʪʫʘʮʠʠ . ɸʥʘʣʦʛʠʯʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʦʧʦʨ-

ʥʳʭ ʚʝʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʩʣʦʪʦʚ ʬʨʝʡʤʦʚʳʭ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʩʦʙʳʪʠʡ Ůc ʠ Ůe. 

ɼʘʣʝʝ ʚ ʛʨʘʬʝ ʚʳʜʝʣʷʝʪʩʷ ʮʝʧʦʯʢʘ sc, ʩʦʜʝʨʞʘʱʘʷ ʩʦʙʳʪʠʝ Ůc ʠ ʠʤʝʶʱʘʷ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʙʣʠʟʦʩʪʴ ʢ se. ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦ-

ʩʪʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʵʪʦʡ ʮʝʧʦʯʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮ. ʉʬʦʨ-

ʤʠʨʦʚʘʥʥʘʷ ʮʝʧʦʯʢʘ sc ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʝʢʫʱʘʷ ʩʠʪʫʘʮʠʷ ʠ ʩʨʘʚʥʠʚʘʝʪʩʷ 

ʩ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʴʶ st(se, sc) ʵʪʘʣʦʥʥʦʡ ʩʠʪʫʘʮʠʠ se. st(se, sc) ï ʯʘʩʪʴ ʮʝʧʦʯʢʠ 

se ʦʪ ʝʸ ʥʘʯʘʣʘ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʩʦʙʳʪʠʷ, ʠʤʝʶʱʝʛʦ ʘʥʘʣʦʛ ʚ sc. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʨʘʚʥʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʵʪʘʣʦʥʥʘʷ ʩʠʪʫʘʮʠʷ ʘʥʘʣʦʛʦʤ 

ʪʝʢʫʱʝʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʢʣʶʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ fin(se, sc) ʵʪʘʣʦʥʥʦʡ ʮʝʧʦʯʢʠ 

(ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʩʝʭ ʩʦʙʳʪʠʡ ʮʝʧʦʯʢʠ se, ʥʝ ʚʦʰʝʜʰʠʭ ʚ st(se, sc)) ʩʯʠʪʘʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʩʮʝʥʘʨʠʝʤ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʠʪʫʘʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʤʦʜʠʬʠʢʘʮʠʶ ʨʘʩʩʪʦʷʥʠʷ ʃʝʚʝʥʰʪʝʡʥʘ: ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʧʦʯʢʘʤʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʨʤʠʨʦʚʘʥʥʳʤ ʩʫʤʤʘʨʥʳʤ ʚʝʩʦʤ ʦʧʝʨʘʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ st(se, sc) ʚ sc: 

, 

ʛʜʝ len(st(se, sc)) ï ʜʣʠʥʘ ʥʘʯʘʣʴʥʦʡ ʯʘʩʪʠ ʵʪʘʣʦʥʥʦʡ ʮʝʧʦʯʢʠ, ʘ 

W = (Wdel, Wadd, Wrep, Wtrep) ï ʚʝʢʪʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʩʫʤʤʘʨʥʳʝ ʚʝʩʘ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʧʝʨʘʮʠʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʮʝʧʦʯʝʢ (ʫʜʘʣʝʥʠʷ ʩʦʙʳʪʠʷ ʠʟ 

ʵʪʘʣʦʥʥʦʡ ʩʠʪʫʘʮʠʠ (Wdel); ʜʦʙʘʚʣʝʥʠʷ ʩʦʙʳʪʠʷ ʚ ʪʝʢʫʱʫʶ ʩʠʪʫʘʮʠʶ 

(Wadd); ʟʘʤʝʥʳ ʩʦʙʳʪʠʷ ʥʘ ʝʛʦ ʘʥʘʣʦʛ (Wrep); ʠʟʤʝʥʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨ-

ʚʘʣʘ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ (Wtrep)); ɗ = (ɗdel,ɗadd,ɗrep,ɗtrep) ï ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʢʣʘʜ ʦʧʝʨʘʮʠʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚ ʟʥʘʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ɟ(se, sc) ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʪʝʢʫʱʘʷ ʩʠʪʫ-

ʘʮʠʷ sc ʘʥʘʣʦʛʦʤ ʵʪʘʣʦʥʘ se. ʋʩʪʘʥʦʚʣʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʟʘʜʘʯʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ. ɼʣʷ ʵʪʦʛʦ ʚʚʦʜʠʪʩʷ ʧʝʨʝʤʝʥʥʘʷ y, ʨʘʚ-

ʥʘʷ 1, ʝʩʣʠ ʮʝʧʦʯʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʘʤʠ, ʠ 0 ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ɼʝʣʘ-

ʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ y = 0 (ʪ.ʝ., ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʪʝʢʫʱʘʷ ʩʠʪʫʘʮʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʵʪʘʣʦʥʥʦʡ) ʟʘʜʘʥʘ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʮʝʧʦʯʢʘʤʠ:  

. 

e es SÍ

( )
( , )

( ( , )) ( ( , ))

T
del del add add rep rep trep trep

e c

e c e c

W W W WW
s s
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q q q qq
r

+ + +
= =

( , )

1
( 0 | , ) 1
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ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɗ ʧʦʜʙʠʨʘʶʪʩʷ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚ-

ʜʦʧʦʜʦʙʠʷ ʥʘ ʦʩʥʦʚʝ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʘʨ ʘʥʘ-

ʣʦʛʠʯʥʳʭ ʠ ʥʝʘʥʘʣʦʛʠʯʥʳʭ ʩʠʪʫʘʮʠʡ. ʕʪʘʣʦʥʥʳʝ ʮʝʧʦʯʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ 

P(y=0| se, sc) > 0,5, ʩʯʠʪʘʶʪʩʷ ʘʥʘʣʦʛʘʤʠ ʩʠʪʫʘʮʠʠ sc, ʘ ʠʭ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʯʘ-

ʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʝʸ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ɿʘ-

ʢʣʶʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʮʝʧʦʯʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʚʝʨʦʷʪʥʦʩʪʴ ʘʥʘʣʦʛʠʯʥʦʩʪʠ ʪʝʢʫ-

ʱʝʡ ʩʠʪʫʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʘ ( ), ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʩʮʝʥʘʨʠʝʤ. ʊʘʢʞʝ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ ʚʳʜʝʣʷ-

ʶʪʩʷ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʡ ʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ. ɼʣʷ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʯʠʪʳ-

ʚʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʚʩʝʭ ʩʮʝʥʘʨʠʝʚ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ 

(ʄɸʀ) [Saaty, 1980]. 

ʉ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʜʣʷ ʃʇʈ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʟʳ Se 

ʢʘʞʜʦʝ ʩʦʙʳʪʠʝ ʵʪʘʣʦʥʥʳʭ ʩʠʪʫʘʮʠʡ ʩʥʘʙʞʘʝʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, 

ʫʢʘʟʳʚʘʶʱʠʤʠ, ʢʘʢʦʝ ʣʠʮʦ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʠ ʚ ʢʘʢʠʝ ʩʨʦʢʠ ʜʦʣʞʥʦ 

ʚʳʧʦʣʥʠʪʴ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʩʦʙʳʪʠʷ ʚ ʙʫʜʫʱʝʤ. 

4. ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʅʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʵʢʩʧʝʨʪʘʤʠ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʵʪʘʣʦʥʥʘʷ 

ʙʘʟʘ, ʩʦʜʝʨʞʘʱʘʷ ʦʢʦʣʦ 200 ʩʠʪʫʘʮʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʰʣʦʤ, ʪʘʢʞʝ ʙʳʣʠ ʥʘʩʪʨʦʝʥʳ ʧʘʨʘʤʝʪʨʳ ʄɸʀ ʠ ʣʦʛʠʩʪʠ-

ʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʦʚʘʣʘ 

ʧʦʪʦʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʬʦʨʤʠʨʦʚʘʣʘ ʩʠʪʫʘʮʠʠ, ʦʧʨʝʜʝʣʷʣʘ 

ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʚʳʜʝʣʷʣʘ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ, ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʡ ʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʠ ʠ ʛʦ-

ʪʦʚʠʣʘ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʃʇʈ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʘ ʚʳʷʚʠʣʘ ʩʠʪʫʘʮʠʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʨʘʟʚʠʪʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʥʣʘʡʥ ʚʝʨʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʬʦʨʤʠʨʦʚʘʣʘ 

ʜʣʷ ʥʝʸ ʩʮʝʥʘʨʠʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʌʨʘʛʤʝʥʪ ʦʙʥʘʨʫʞʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 2, ʘ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ ʩʮʝʥʘʨʠʡ ʝʸ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ 

ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʃʇʈ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3. 

ʊʘʙʣ. 2.  

ɼʘʪʘ ʆʧʠʩʘʥʠʝ ʩʦʙʳʪʠʷ 

11.03.2014 Trulioo ʧʦʣʫʯʘʝʪ 6 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʠʥʚʝʩʪʠʮʠʡ 

26.06.2014 BlockScore ʧʦʣʫʯʘʝʪ ʥʘʯʘʣʴʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ  

ʚ ʦʙʲʝʤʝ $2 ʤʣʥ. 

31.07.2014 Confident Technologies ʧʦʣʫʯʘʝʪ $5.59 ʤʣʥ. ʠʥʚʝʩʪʠʮʠʡ 

09.12.2015 TransUnion ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʤʧʘʥʠʶ Trustev 

[ ]argmax ( 0 | , )
e
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ʊʘʙʣ. 3.  

ʉʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ  

ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦ-

ʣʫʯʝʥʠʝ ʥʦʚʳʭ ʧʘʪʝʥʪʦʚ 

ʕʪʘʣʦʥʥʘʷ ʩʠʪʫʘʮʠʷ,  

ʘʥʘʣʦʛʠʯʥʘʷ ʪʝʢʫʱʝʡ 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ VoIP-

ʩʦʝʜʠʥʝʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʨʝʧʫʪʘʮʠʠ 

ʉʦʙʳʪʠʝ ʵʪʘʣʦʥʥʦʡ  

ʩʠʪʫʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ 

ʧʦʣʫʯʝʥ ʩʮʝʥʘʨʠʡ 

ʂʦʤʧʘʥʠʷ Intel ʧʦʣʫʯʘʝʪ ʧʘʪʝʥʪ, ʩʩʳʣʘ-

ʶʱʠʡʩʷ ʥʘ ʧʘʪʝʥʪ ʧʦʛʣʦʱʝʥʥʦʡ ʝʡ ʢʦʤ-

ʧʘʥʠʠ McAfee 

ʆʞʠʜʘʝʤʳʡ ʩʨʦʢ  

ʨʝʘʣʠʟʘʮʠʠ ʩʮʝʥʘʨʠʷ 

1115 ʜʥʝʡ 

ʈʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʃʇʈ ɺ ʪʝʯʝʥʠʝ ʧʦʣʫʛʦʜʘ ʥʘʧʨʘʚʠʪʴ ʩʨʝʜʩʪʚʘ 

ʥʘ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ 

 

5. ʅʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʝʜʠʥʦʦʙʨʘʟʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ 

ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ɹʳʣʦ 

ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʭʦʜʘ ʢ ʘʥʘʣʠʟʫ ʧʦʪʦʢʦʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʟʘʧʠʩʝʡ ɹɼ ʠ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ [ɸʥʜʨʝʝʚ ʠ ʜʨ., 2018], ʧʨʠ ʵʪʦʤ ʧʦʪʦʢʠ 

ʪʝʢʩʪʦʚʳʭ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʨʘʟʜʝʣʴʥʦ. ɼʘʣʴ-

ʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʨʘʟʥʦʨʦʜʥʳʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʜʣʷ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʣʦʛʠʯʥʦʩʪʠ ʩʦʙʳʪʠʡ, ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʧʦʪʦʢʦʚ 

ʜʘʥʥʳʭ ʨʘʟʥʦʛʦ ʪʠʧʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʜʥʦ ʩʦʙʳʪʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʬʨʝʡ-

ʤʦʤ, ʘ ʜʨʫʛʦʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʢʩʪʦʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʣʦʛʠʯʥʦʩʪʠ ʤʦ-

ʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩʨʘʚʥʝʥʠʝ ʩʣʦʪʦʚ ʬʨʝʡʤʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʠʟʚʣʝʯʝʥʥʦʡ ʠʟ 

ʪʝʢʩʪʘ, ʘ ʠʤʝʥʥʦ: ʯʠʩʣʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʜʘʪʘʤʠ, ʠʤʝʥʦʚʘʥʥʳʤʠ ʩʫʱʥʦ-

ʩʪʷʤʠ, ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ 

(ʘ ʠʤʝʥʥʦ, ʢʘʯʝʩʪʚʘ ʚʳʷʚʣʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ ʩʠʪʫʘʮʠʡ) ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʟʥʘ-

ʯʝʥʠʝ F-ʤʝʨʳ 0,8 ʧʨʠ ʘʥʘʣʠʟʝ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ [ɸʥʜʨʝʝʚ ʠ ʜʨ., 2018]. 

ɺ ʨʘʤʢʘʭ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʧʨʠ ʘʥʘʣʠʟʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʘʥʘʣʠʟʝ 

ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʛʠʙʨʠʜʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʥʘʣʠʟʫ ʠ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʪʦʢʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʳʭ ʜʘʥʥʳʭ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 



 

12 

ʘʥʘʣʠʟ ʧʦʪʦʢʘ ʜʘʥʥʳʭ, ʫʯʘʩʪʠʝ ʵʢʩʧʝʨʪʘ ʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʥʘ ʵʪʘʧʝ ʥʘʩʪʨʦʡʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʜʛʦʪʦʚʢʠ ʙʘʟʳ ʵʪʘʣʦʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦ-

ʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ, ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʛʠʙʢʫʶ ʥʘʩʪʨʦʡʢʫ ʧʦʜʭʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʥʘʣʠʟʠʨʫʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʇʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʩʠʪʫʘʮʠʡ ʮʝʧʦʯʢʘʤʠ ʩʦʙʳʪʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʯʝʪ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʩʠ-

ʪʫʘʮʠʡ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʛʨʘʬʘ ʧʦʟʚʦ-

ʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ ʙʦʣʝʝ ʯʝʤ ʚ ʦʜʥʫ 

ʩʠʪʫʘʮʠʶ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

[ɸʥʜʨʝʝʚ ʠ ʜʨ., 2018] ɸʥʜʨʝʝʚ ɸ.ʄ., ɹʝʨʝʟʢʠʥ ɼ.ɺ., ʂʦʟʣʦʚ ʀ.ɸ. ɻʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ 

ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʠʟʚʣʝʯʝʥʠʷ ʩʦʙʳʪʠʡ ʠʟ ʧʦʪʦ-

ʢʦʚ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ // ɻʠʙʨʠʜʥʳʝ ʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠ-

ʩʪʝʤʳ. ʊʨʫʜʳ IV ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʇʦʩʧʝʣʦʚʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ. ï ʂʘʣʠʥʠʥʛʨʘʜ: ɹʌʋ ʠʤ. ʀ. ʂʘʥʪʘ, 2018. 

[ɺʦʨʦʥʮʦʚ, 2007] ɺʦʨʦʥʮʦʚ ʂ.ɺ. ʃʝʢʮʠʠ ʧʦ ʘʣʛʦʨʠʪʤʘʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʤʥʦʛʦʤʝʨ-

ʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ. ï www.ccas.ru/voron/download/Clustering.pdf. 

[ɼʦʙʨʦʚ ʠ ʜʨ., 2010] ɼʦʙʨʦʚ ɹ.ɺ., ʇʘʚʣʦʚ ɸ.ʄ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʙʘʟʦʚʳʭ ʤʝ-

ʪʦʜʦʚ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʥʦʚʦʩʪʥʦʛʦ ʧʦʪʦʢʘ ʚ ʩʫʪʦʯʥʦʤ ʚʨʝʤʝʥʥʦʤ ʦʢʥʝ // ʕʣʝʢ-

ʪʨʦʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ: ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʣ-

ʣʝʢʮʠʠ: ʊʨʫʜʳ XII  ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ RCDL. ʂʘʟʘʥʴ, 2010. 

[ʐʪʦʚʙʘ, 2001] ʐʪʦʚʙʘ ʉ.ɼ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʠ ʥʝʯʝʪʢʫʶ 

ʣʦʛʠʢʫ. 2001. ï http://matlab.exponenta.ru/fuzzylogic/book1. 

[Hope et al., 2013] Hope D., Keller B. Maxmax: a graph-based soft clustering algorithm 

applied to word sense induction // International Conference on Intelligent Text Pro-

cessing and Computational Linguistics. Samos, Greece. 2013. 

[Aalst et al., 2007] Aalst van der W.M., Reijers H.A., Weijters A.J., Dongen van B.F., De 

Medeiros A.A., Song M., Verbeek H.M.W. Business process mining: An industrial 

application // Information Systems. 2007. ˉ 32(5). 

[Saaty, 1980] Saaty T.L. The Analytic Hierarchy Process. New York: McGraw-Hill. 

1980. 
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ʋɼʂ 004.82 

ɸɺʊʆʈʉʂʀʁ ɼʀɿɸʁʅ 

ʂʋʈʉɸ çʀʉʂʋʉʉʊɺɽʅʅʓʁ ʀʅʊɽʃʃɽʂʊè:  

ʆʅʊʆʃʆɻʀʏɽʉʂʀʁ ʇʆɼʍʆɼ1 

ʊ.ɸ. ɻʘʚʨʠʣʦʚʘ (gavrilova@gsom.pu.ru) 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ɺ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʝʪʩʷ ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʢʫʨʩʘ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ. ʆʙʩʫʞʜʘʶʪʩʷ 

ʩʪʨʫʢʪʫʨʥʳʝ, ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʜʘʥʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ ʠ ʚʠʟʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʢʫʨʩʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʦʥʪʦʣʦʛʠʠ, ʧʨʝʧʦʜʘʚʘ-

ʥʠʝ ʢʫʨʩʘ  

ɺʚʝʜʝʥʠʝ 

ʈʦʩʩʠʡʩʢʘʷ ʪʨʘʜʠʮʠʷ ʯʪʝʥʠʷ ʢʫʨʩʘ ʧʦ ʩʠʩʪʝʤʘʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ (ʀʀ) ʥʘʩʯʠʪʳʚʘʝʪ ʫʞʝ ʧʦʯʪʠ 30 ʣʝʪ. ɺ ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, 

ʅʦʚʦʩʠʙʠʨʩʢʝ, ɺʣʘʜʠʚʦʩʪʦʢʝ, ʊʦʤʩʢʝ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ ʩ ʤʦʤʝʥʪʘ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 1988 ʛʦʜʫ ʜʘʥ-

ʥʳʡ ʢʫʨʩ ʫʩʧʝʰʥʦ ʯʠʪʘʝʪʩʷ ʚʝʜʫʱʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʚʫʟʦʚ. ʆʧʫʙʣʠʢʦʚʘʥʳ ʙʘʟʦʚʳʝ 

ʫʯʝʙʥʠʢʠ (ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʧʝʨʝʚʦʜʥʳʝ [ʉʧʨʘʚʦʯʥʠʢ, 1990; ɺʘʛʠʥ 

ʠ ʜʨ., 2008; ɼʞʘʨʨʘʪʘʥʦ, ʈʘʡʣʠ, 2006; ʆʩʠʧʦʚ, 2011; ʈʝʜʴʢʦ, 2016; ʌʠʥʥ, 

2011], ʧʦ ʢʦʪʦʨʳʤ ʪʘʢʞʝ ʤʦʞʥʦ ʯʠʪʘʪʴ ʢʫʨʩʳ ʣʝʢʮʠʡ.  

ʆʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʵʪʠʭ ʢʫʨʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ. ɼʦʩʪʘʪʦʯʥʦ ʩʨʘʚ-

ʥʠʪʴ ʚʳʧʫʱʝʥʥʳʝ ʚ ʈʦʩʩʠʠ ʤʦʥʦʛʨʘʬʠʠ ʠ ʫʯʝʙʥʠʢʠ ʧʦ ʀʀ [ɻʘʚʨʠʣʦʚʘ, ʍʦʨʦ-

ʰʝʚʩʢʠʡ, 2000; ɻʘʚʨʠʣʦʚʘ, ʂʫʜʨʷʚʮʝʚ, ʄʫʨʦʤʮʝʚ, 2016; ʅʦʨʚʠʛ, ʈʘʩʩʝʣ, 2015]. 

ʆʪʯʘʩʪʠ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ ʙʘʟʠʩʦʤ ʠ ʰʠʨʦʢʦʡ ʧʨʦʙʣʝʤʘ-

ʪʠʢʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʪʯʘʩʪʠ ʙʳʩʪʨʦʡ ʩʤʝʥʦʡ ʧʘʨʘʜʠʛʤ ʚ ʵʪʦʡ ʜʦ-

ʚʦʣʴʥʦ ʤʦʣʦʜʦʡ ʥʘʫʢʝ, ʨʦʜʠʚʰʝʡʩʷ ʚ 1956 ʛʦʜʫ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʥʘʫʯʥʳʭ ʰʢʦʣʘʭ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʦʢʣʘʜ 

                                                           
1 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 17-07-00228). 
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ʧʦʩʚʷʱʝʥ ʦʧʠʩʘʥʠʶ ʧʦʜʭʦʜʘ, ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʩʤʷʛʯʘʶʱʝʛʦ ʩʫʙʲʝʢʪʠ-

ʚʠʟʤ ʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʢʫʨʩʦʚ. 

1. ʆʥʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ çʦʥʪʦʣʦʛʠʷè. 

ʆʜʥʦ ʠʟ ʠʟʚʝʩʪʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʦʥʪʦʣʦʛʠʠ ʜʘʣ ʊʦʤ ɻʨʫʙʝʨ: çʆʥʪʦʣʦʛʠʷ ï 

ʵʪʦ ʩʧʝʮʠʬʠʢʘʮʠʷ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠè [Gruber, 1993]. ʅʠʢʦʣʘ ɻʫʘʨʠʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʦʥʪʦʣʦʛʠʶ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʆʥʪʦʣʦʛʠʷ ï ʵʪʦ ʬʦʨʤʘʣʴʥʘʷ 

ʪʝʦʨʠʷ, ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʚʦʟʤʦʞʥʳʝ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʤʠʨʘè [Guarino, 

Giaretta, 1995]. ɺ ʦʙʝʠʭ ʬʦʨʤʫʣʠʨʦʚʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ çʢʦʥʮʝʧʪʫʘ-

ʣʠʟʘʮʠʷè, ʪʨʝʙʫʶʱʝʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʠ-

ʚʝʩʪʠ ʠ ʙʦʣʝʝ ʨʘʟʚʝʨʥʫʪʦʝ: çʆʥʪʦʣʦʛʠʷ ï ɻ ʪʦ ʩʧʝʮʠʬʠʢʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ ʠʣʠ ʬʦʨʤʘʣʴʥʦʝ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʩʣʦʚʘʨʴ ʫʢʘʟʘ-

ʪʝʣʝʡ ʥʘ ʪʝʨʤʠʥʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʣʦʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʧʠʩʳʚʘʶʪ, ʯʪʦ ʵʪʠ ʪʝʨʤʠʥʳ ʦʟʥʘʯʘʶʪ, ʢʘʢ ʩʦʦʪʥʦʩʷʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʢʘʢ 

ʦʥʠ ʤʦʛʫʪ ʠʣʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡè [ɻʘʚʨʠʣʦʚʘ, ʍʦʨʦʰʝʚ-

ʩʢʠʡ, 2000]. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʩʪʨʫʢʪʫʨʘ ʣʝʛʢʦʡ (light-weighted) ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʢʘʨʢʘʩ ʠʣʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʩʣʦʚʘʨʴ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ ʦʪʥʦʰʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʤʩʷ ʚʦ 

ʚʩʝʭ ʦʥʪʦʣʦʛʠʷʭ, ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʢʘʪʝʛʦʨʠʟʘʮʠʠ, ʪʦ ʝʩʪʴ ʦʪʥʝʩʝʥʠʝ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ.  

ɽʩʣʠ ʧʦʜʦʡʪʠ ʢ ʩʪʨʫʢʪʫʨʝ ʢʫʨʩʘ ʢʘʢ ʢ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʪʦ ʷʚʥʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʧʦʜʭʦʜʘ (ʩʤ. ʨʠʩ. 1 ʠ 2): 

¶ ʯʪʝʥʠʝ ʢʫʨʩʘ ʦʙʟʦʨʥʦ (çʰʠʨʦʢʘʷè ʦʥʪʦʣʦʛʠʷ ʀʀ); 

¶ ʯʪʝʥʠʝ ʢʫʨʩʘ ʚ ʛʣʫʙʠʥʫ (çʛʣʫʙʦʢʘʷè ʦʥʪʦʣʦʛʠʷ ʀʀ). 

 

 
ʈʠʩ. 1. çʐʠʨʦʢʘʷè ʦʥʪʦʣʦʛʠʷ 
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ʈʠʩ. 2. çɻʣʫʙʦʢʘʷè ʦʥʪʦʣʦʛʠʷ 

 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʯʠʪʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠ-

ʨʦʢʠʝ ʢʫʨʩʳ, ʪʘʢ ʢʘʢ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʘʟʥʦʩʪʦʨʦʥ-

ʥʶʶ ʧʘʣʠʪʨʫ ʥʘʚʳʢʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʩʪʫʜʝʥʪʘ, ʦʪʯʝʪʣʠʚʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷ-

ʶʱʝʛʦ ʩʚʦʶ ʜʘʣʴʥʝʡʰʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ ʫ ʵʪʦʛʦ 

ʧʦʜʭʦʜʘ ʝʩʪʴ ʮʝʣʳʡ ʨʷʜ ʦʧʧʦʥʝʥʪʦʚ, ʚʦʟʨʘʞʘʶʱʠʭ ʧʨʦʪʠʚ çʧʦʚʝʨʭʥʦʩʪ-

ʥʦʛʦè, ʥʘ ʠʭ ʚʟʛʣʷʜ, ʦʧʠʩʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ. 

ɸʚʪʦʨ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʟʨʘ-

ʙʦʪʢʝ ʫʯʝʙʥʳʭ ʦʥʪʦʣʦʛʠʡ [ɻʘʚʨʠʣʦʚʘ ʠ ʜʨ., 2011], ʢʦʪʦʨʳʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʧʨʠʤʝʥʠʤ ʜʣʷ ʜʝʪʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ ʢʫʨʩʘ. ɼʣʷ ʵʪʦʛʦ 

ʧʦʜʭʦʜʘ ʭʘʨʘʢʪʝʨʥʦ ʚʠʟʫʘʣʴʥʦ ʦʪʦʙʨʘʞʘʪʴ ʩʪʨʫʢʪʫʨʫ ʦʥʪʦʣʦʛʠʠ ʚ ʚʠʜʝ ʠʥ-

ʪʝʣʣʝʢʪ-ʢʘʨʪ ʠʣʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʢʘʨʪ. 

ʊʘʢ ʚ ʢʫʨʩ ʚʚʦʜʷʪʩʷ ʜʚʘ ʪʠʧʘ ʦʥʪʦʣʦʛʠʡ: 

ɸ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʥʪʦʣʦʛʠʠ: 

A1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ï ʥʘʧʨʠʤʝʨ, ʢʘʨʪʳ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ, ʢʘʨʪʳ 

ʧʨʦʬʠʣʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʫʯʝʥʠʷ; 

A2. ʂʘʨʪʳ ʟʥʘʥʠʡ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ï ʥʘʧʨʠʤʝʨ, ʢʘʨʪʳ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʟʘʤʝʥʫ; ʢʘʨʪʳ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ; ʢʘʨʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʙ-

ʣʠʦʪʝʯʥʦʡ ʨʘʙʦʪʳ; ʢʘʨʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʚʳʧʫʩʢʥʦʡ ʘʪʪʝʩʪʘʮʠʦʥ-

ʥʦʡ ʨʘʙʦʪʳ. 

B. ʋʯʝʙʥʦ-ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʦʥʪʦʣʦʛʠʠ: 

B1. ʉʦʜʝʨʞʘʪʝʣʴʥʳʝ ʤʦʜʝʣʠ ï ʥʘʧʨʠʤʝʨ, ʢʘʨʪʳ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, 

ʠʜʝʡ, ʧʦʜʭʦʜʦʚ, ʣʠʯʥʦʩʪʝʡ, ʥʘʫʯʥʳʭ ʰʢʦʣ; 

B2. ʉʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ ï ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʣʦʞʥʳʭ 

ʧʦʥ̫ʪʠʡ, ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʘʨʭʠʪʝʢʪʫʨʳ, ʧʣʘʪʬʦʨʤʳ, ʣʦ-

ʛʠʩʪʠʯʝʩʢʠʝ ʩʭʝʤʳ. 
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2. ʂʣʘʩʩʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʫʨʩʘ 

ɸʚʪʦʨ ʜʦʢʣʘʜʘ ʠʤʝʝʪ ʙʦʣʝʝ ʯʝʤ 20-ʣʝʪʥʠʡ ʦʧʳʪ ʯʪʝʥʠʷ ʪʘʢʠʭ ʢʫʨʩʦʚ ʧʦ 

ʀʀ (ʩ 1992 ʛʦʜʘ) ʠ ʘʧʨʦʙʠʨʦʚʘʣ ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʠʩʮʠʧʣʠʥʳ. ɺ ʜʘʥ-

ʥʦʤ ʜʦʢʣʘʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʩʫʜʠʪʴ ʧʦʜʭʦʜ, ʩʠʥʪʝʟʠʨʫʶʱʠʡ ʚʳʰʝʠʟʣʦʞʝʥ-

ʥʳʝ. ʊʘʢ ʦʥʪʦʣʦʛʠʷ ʢʫʨʩʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ çʢʣʘʩʩʠʯʝʩʢʫʶè ʯʘʩʪʴ ʠ ʘʚʪʦʨʩʢʠʡ 

ʤʦʜʫʣʴ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʫʨʩʘ 

 

ɺ ʢʣʘʩʩʠʯʝʩʢʫʶ ʯʘʩʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʠʪʴ ʨʘʟʜʝʣʳ: 

¶ ʀʩʪʦʨʠʷ ʀʀ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ; 

¶ ʆʙʟʦʨ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʀʀ; 

¶ ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʨʳʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʀʀ; 

¶ ʇʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʀʀ: ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, 
ʙʠʟʥʝʩ ʠ ʜʨ. 

3. ɸʚʪʦʨʩʢʘʷ ʯʘʩʪʴ ʢʫʨʩʘ 

ɸʚʪʦʨʩʢʘʷ ʯʘʩʪʴ ʩʚʷʟʳʚʘʝʪʩʷ ʩʦ ʩʬʝʨʦʡ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʢʪʦʨʘ-

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʦʪʜʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʙʦʣʝʝ ʜʝʪʘʣʴ-

ʥʦʤ ʠʟʣʦʞʝʥʠʠ ʠ ʧʨʦʨʘʙʦʪʢʝ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʳ ʨʘʟʣʠʯʠʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʚʝʪʚʷʭ ʀʀ ï ʥʝʡʨʦʥʘʫʢʝ [ʍʘʡʢʠʥ, 2006; ʈʝʜʴʢʦ, 2016] ʠ ʩʠʤʚʦʣʴʥʦʤ ʀʀ 

[ʊʘʨʘʩʦʚ 2002; ʂʫʜʨʷʚʮʝʚ, 2010]. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʦʥʪʦ-

ʣʦʛʠʠ ʢʫʨʩʘ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʘʫʜʠʪʦʨʠʝʡ ï ʜʣʷ ʤʘʛʠʩʪʨʦʚ ʠ ʙʘʢʘʣʘʚʨʦʚ ʢʫʨʩ 

ʯʠʪʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ, ʜʣʷ ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʛʫʤʘʥʠʪʘʨʠʝʚ ʦʥʪʦʣʦʛʠʷ ʪʘʢʞʝ ʚʠ-

ʜʦʠʟʤʝʥʷʝʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʫʨʦʚʥʝ ʜʝʪʘʣʠʟʘʮʠʠ.  

ɸʚʪʦʨ ʜʦʢʣʘʜʘ ʪʨʘʜʠʮʠʦʥʥʦ ʫʧʦʨ ʜʝʣʘʝʪ ʥʘ ʠʥʞʝʥʝʨʠʠ ʟʥʘʥʠʡ (ʩʤ. 

ʨʠʩ. 4). 
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ʈʠʩ. 4. ʆʥʪʦʣʦʛʠʷ ʠʥʞʝʥʝʨʠʠ ʟʥʘʥʠʡ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʥʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʢʫʨʩʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʫ ʩʪʫ-

ʜʝʥʪʦʚ ʮʝʣʦʩʪʥʦʝ ʠ ʩʠʩʪʝʤʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ ʀʀ, ʚʳʥʫʞʜʘʷ 

ʣʝʢʪʦʨʘ ʧʦʜʥʠʤʘʪʴʩʷ ʢ ʦʙʦʙʱʝʥʠʶ ʤʘʪʝʨʠʘʣʘ, ʥʝ çʟʘʮʠʢʣʠʚʘʷʩʴè ʥʘ ʭʦ-

ʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥʥʳʭ ʪʝʤʘʭ. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʧʦʜʭʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʢʫʨʩʘʤ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʥʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʢʦʚʝʨ ʨʘʩʩʳʧʘʥʥʳʭ ʦʩʝʥʥʠʭ ʣʠʩʪʴʝʚè. ɺ 
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ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʥʪʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʩʪʨʦʡʥʦʝ ʜʝʨʝʚʦ ʥʘʫʢʠ. ʆʥ-

ʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʦʜʥʘʢʦ, ʪʨʝʙʫʝʪ ʰʠʨʦʢʦʛʦ ʢʨʫʛʦʟʦʨʘ ʠ ʥʘʚʳʢʦʚ ʩʠ-

ʩʪʝʤʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

[ɺʘʛʠʥ ʠ ʜʨ., 2008] ɺʘʛʠʥ ɺ.ʅ., ɻʦʣʦʚʠʥʘ ɽ. ʖ., ɿʘʛʦʨʷʥʩʢʘʷ ɸ. ɸ., ʌʦʤʠʥʘ ʄ. ɺ. 

ɼʦʩʪʦʚʝʨʥʳʡ ʠ ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ ʚʳʚʦʜ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ï ʄ.: 

ʌʠʟʤʘʪʣʠʪ, 2008. 

[ɻʘʚʨʠʣʦʚʘ ʠ ʜʨ., 2001] ɻʘʚʨʠʣʦʚʘ ʊ.ɸ., ʍʦʨʦʰʝʚʩʢʠʡ ɺ.ʌ. ɹʘʟʳ ʟʥʘʥʠʡ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ. ï ʉʇʙ, ʇʠʪʝʨ, 2001. 

[ɻʘʚʨʠʣʦʚʘ ʠ ʜʨ., 2011] ɻʘʚʨʠʣʦʚʘ ʊ.ɸ., ʃʝʱʝʚʘ ʀ.ɸ., ʉʪʨʘʭʦʚʠʯ ʕ.ɺ. ʆʙ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʚʠʟʫʘʣʴʥʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ // ɺʝʩʪʥʠʢ 

ʉʇʙɻʋ, ʩʝʨʠʷ ʄʝʥʝʜʞʤʝʥʪ, 2011, ˉ 4. 

[ɻʘʚʨʠʣʦʚʘ ʠ ʜʨ., 2016] ɻʘʚʨʠʣʦʚʘ ʊ.ɸ., ʂʫʜʨʷʚʮʝʚ ɼ.ɺ., ʄʫʨʦʤʮʝʚ ɼ.ʀ. ʀʥʞʝʥʝ-

ʨʠʷ ʟʥʘʥʠʡ. ʄʦʜʝʣʠ ʠ ʤʝʪʦʜʳ.  ï ʉʇʙ: ʃʘʥʴ, 2016.  

[ɼʞʘʨʨʘʪʘʥʦ ʠ ʜʨ., 2006] ɼʞʘʨʨʘʪʘʥʦ ɼ., ʈʘʡʣʠ ɻ. ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ. ʇʨʠʥʮʠʧʳ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ï ʄ.: ɺʠʣʴʷʤʩ, 2006.  

[ʂʫʜʨʷʚʮʝʚ, 2010] ʂʫʜʨʷʚʮʝʚ ɼ.ɺ. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʦʥʪʦʣʦʛʠʡ. ï ʉʇʙ.: ʀʟʜ-ʚʦ ʇʦʣʠʪʝʭʥ. ʫʥ-ʪʘ, 2010. 

[ʅʦʨʚʠʛ ʠ ʜʨ., 2015] ʅʦʨʚʠʛ ʇ., ʈʘʩʩʝʣ ʉ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ: ʩʦʚʨʝʤʝʥʥʳʡ 

ʧʦʜʭʦʜ (AIMA-2). ï ʄ.: ɺʠʣʴʷʤʩ, 2015.  

[ʆʩʠʧʦʚ, 2011] ʆʩʠʧʦʚ ɻ.ʉ. ʄʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ï ʄ.: ʌʠʟʤʘʪʣʠʪ, 

2011. 
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ʆʅʊʆʃʆɻʀʏɽʉʂʀʁ ʇʆɼʍʆɼ ʂ ɻɽʅɽʈɸʎʀʀ  

ɸɼɸʇʊʀɺʅʓʍ WIMP -ʀʅʊɽʈʌɽʁʉʆɺ  

ʈɽɼɸʂʊʆʈʆɺ ɹɸɿ ɿʅɸʅʀʁ1 

ɺ.ɺ. ɻʨʠʙʦʚʘ (gribova@dvo.ru), 

ʃ.ɸ. ʌʝʜʦʨʠʱʝʚ (fleo1987@mail.ru)  

ʀʥʩʪʠʪʫʪ ʘʚʪʦʤʘʪʠʢʠ ʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ  

ɼɺʆ ʈɸʅ, ɺʣʘʜʠʚʦʩʪʦʢ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʜʭʦʜ ʢ ʛʝʥʝʨʘʮʠʠ ʘʜʘʧʪʠʚʥʳʭ WIMP-

ʠʥʪʝʨʬʝʡʩʦʚ ʨʝʜʘʢʪʦʨʦʚ ʟʥʘʥʠʡ ʧʦ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ 

ʙʘʟʝ ʟʥʘʥʠʡ ʦ ʧʨʘʚʠʣʘʭ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʥʪʦʣʦʛʠʠ 

WIMP-ʵʣʝʤʝʥʪʦʚ, ʙʘʟʳ ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʤʦ-

ʜʝʣʠ ʠʥʪʝʨʬʝʡʩʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʘʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʠʠ ʠʥʪʝʨ-

ʬʝʡʩʘ ʙʘʟʳ ʟʥʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʦʥʪʦʣʦʛʠʠ, ʙʘʟʳ 

ʟʥʘʥʠʡ, ʘʜʘʧʪʠʚʥʦʩʪʴ, WIMP-ʠʥʪʝʨʬʝʡʩ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʛʝʥʝʨʘʮʠʷ 

ɺʚʝʜʝʥʠʝ 

ʈʝʜʘʢʪʦʨʳ ʙʘʟ ʟʥʘʥʠʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʘʩʩʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʵʪʦʤʫ çʜʨʫʞʝʩʪʚʝʥʥʳʡè ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩʨʝʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʬʘʢʪʦʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʜʘʢʪʦʨʘ [Cerny, 2012]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʝʜʘʢʪʦʨ ʙʘʟ 

ʟʥʘʥʠʡ ï ɻ ʪʦ ʦʜʠʥ ʠʟ ʢʣʘʩʩʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ 

ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʜʘʧʪʠʚʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʥʠʭ ʥʝ ʧʦʜʭʦʜʷʪ. ʈʝ-

ʜʘʢʪʦʨʳ ʙʘʟ ʟʥʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʦʪʣʠʯʘ-

ʶʱʠʤʠ ʠʭ ʦʪ ʠʥʪʝʨʬʝʡʩʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʜʨʫʛʠʭ ʪʠʧʦʚ: ʙʦʣʴʰʦʡ 

ʨʘʟʤʝʨ ʙʘʟ ʟʥʘʥʠʡ, ʯʘʩʪʦ ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʳʩʷʯ ʠ ʜʘʞʝ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʪʝʨʤʠ-

ʥʦʚ, ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʟʥʘʯʝʥʠʡ; ʙʦʣʴʰʘʷ ʩʚʷʟʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʜʘʥʥʳʭ ʠ ʩʣʦʞʥʦ-ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ) ʤʝʞʜʫ ʩʦʙʦʡ; ʫʥʠ-

                                                           
1 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪʳ ˉˉ 

17-07-00956, 16-07-00340) ʠ çɼɺè ˉˉ 18-5-078, 18-ʄʅʊ-009. 

https://teacode.com/online/udc/00/004.514.6.html
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ʚʝʨʩʘʣʴʥʦʩʪʴ ï ʨʝʜʘʢʪʦʨʳ ʙʘʟ ʟʥʘʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʧʨʦ-

ʙʣʝʤʥʦ ʠ ʟʘʜʘʯʝ ʥʝʟʘʚʠʩʠʤʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʘʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʥʠʭ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʣʦʞʝʥʳ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘ-

ʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʴ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʡ ʚʳʜʝʣʷʶʪʩʷ ʟʘʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʩʪʨʦʠʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʮʝʥʘʨʠʡ ʜʠʘʣʦʛʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʙʘʟ ʟʥʘʥʠʡ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʦʥʪʦʣʦʛʠʡ [ʑʝʛʣʦʚ, 2009; ɻʘʚʨʠʣʦʚʘ ʠ ʜʨ., 2016]. ʈʝʜʘʢʪʦʨʳ ʙʘʟ ʟʥʘ-

ʥʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ (Protege, IWE, OntoEdit, GrOWL, 

Graphl, RDFGravity, WebVOWL, Ontolingua, OntoSaurus, OilEd, WebOnto, 

WebODE, CmapTools, Semp, CLIPS ʠ ʜʨ.), ʠʤʝʶʪ ʩʨʝʜʩʪʚʘ ʛʝʥʝʨʘʮʠʠ ʠʥ-

ʪʝʨʬʝʡʩʦʚ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʧʦ ʦʥʪʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʬʠʢʩʠʨʦʚʘʥ-

ʥʦʡ ʤʦʜʝʣʠ ʛʝʥʝʨʘʮʠʠ ʠʥʪʝʨʬʝʡʩʦʚ. ʇʦʥʠʤʘʷ ʚʘʞʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʥʦʡ ʧʨʦ-

ʙʣʝʤʳ, ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʜʘʢʪʦʨʘʭ ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʟʥʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʦʪʨʝʪʴ ʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʢʩʧʝʨʪʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʙʘʟʳ ʟʥʘʥʠʡ, ʠʤʝʶʪ ʨʘʟʥʳʡ ʫʨʦ-

ʚʝʥʴ ʚʣʘʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ, ʚ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ʫʩʪʦʷʣʠʩʴ ʠ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʩʚʦʠ ʩʪʘʥʜʘʨʪʳ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʩʮʝʥʘʨʠʶ ʯʝʣʦʚʝʢʦ-

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʛʠʙʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʩʪʨʦʝ-

ʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʨʘʟʨʘʙʦʪʢʘ 

ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʛʝʥʝʨʘʮʠʠ ʘʜʘʧʪʠʚʥʳʭ WIMP (Windows, Icons, Menu, 

Pointing Device) ï ʠʥʪʝʨʬʝʡʩʦʚ (ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

ʠʤʝʥʥʦ ʜʣʷ ʚʚʦʜʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ), ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

[Macik, 2016].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʘʜʘʧ-

ʪʠʚʥʳʭ WIMP-ʠʥʪʝʨʬʝʡʩʦʚ ʨʝʜʘʢʪʦʨʦʚ ʙʘʟ ʟʥʘʥʠʡ ʧʦ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ ʠ ʙʘʟʝ ʟʥʘʥʠʡ ʦ ʧʨʘʚʠʣʘʭ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

1. ʇʦʜʭʦʜ ʢ ʛʝʥʝʨʘʮʠʠ ʘʜʘʧʪʠʚʥʳʭ WIMP-ʠʥʪʝʨʬʝʡʩʦʚ 

ʆʙʣʘʩʪʴ ʟʥʘʥʠʡ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʦʩʪʦʷʥʥʦ ʠʟʤʝ-

ʥʷʝʪʩʷ ï ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʠʥʪʝʨʬʝʡʩʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʧʣʘʪʬʦʨʤʳ, ʨʘʩʰʠ-

ʨʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ [Macik, 2014; ɹʝʣʦʫʩʦʚʘ ʠ ʜʨ., 2014]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʘʞʥʦ, ʯʪʦʙʳ ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʝʪʦʜʳ ʙʳʣʠ ʨʘʟʚʠʚʘʝʤʳʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʘ-

ʣʠʟʘʮʠʠ ʵʪʦʛʦ ʦʩʥʦʚʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʥʪʦʣʦʛʠ-

ʯʝʩʢʠʡ ʧʦʜʭʦʜ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʦʚ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʦ ʤʦʜʝʣʠ ʟʥʘʥʠʡ (ʦʥ-

ʪʦʣʦʛʠʠ), ʙʘʟʝ ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʠ ʠʥ-

ʪʝʨʬʝʡʩʘ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʜʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 
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ʧʘʨʘʤʝʪʨʳ ʛʝʥʝʨʘʮʠʠ (ʦʥʘ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʩʠʩʪʝʤʘ ʫʤʦʣʯʘʥʠʡ).  

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ: 

¶ ʤʥʦʞʝʩʪʚʦ ʘʙʩʪʨʘʢʪʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʚʳ-

ʙʦʨ ʵʣʝʤʝʥʪʘ ʠʟ ʤʥʦʞʝʩʪʚʘ, ʚʳʚʦʜ ʵʣʝʤʝʥʪʘ), ʟʘʜʘʶʱʠʭ ʚʦʟʤʦʞʥʳʝ 

ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʣʠʙʦ ʢʦʤʘʥʜʳ ʠʥʪʝʨʬʝʡʩʘ; ʘʙʩʪʨʘʢʪʥʳʝ ʵʣʝ-

ʤʝʥʪʳ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʣʘʪʬʦʨʤʳ ʠ ʢʦʥʢʨʝʪʥʳʭ WIMP-ʵʣʝʤʝʥʪʦʚ; 

ʢʘʞʜʦʤʫ ʘʙʩʪʨʘʢʪʥʦʤʫ ʵʣʝʤʝʥʪʫ ʠʥʪʝʨʬʝʡʩʘ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʢʦʥʩʪʨʫʢʮʠʷ ʷʟʳʢʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʠ ʟʥʘʥʠʡ (ʦʥʪʦʣʦʛʠʠ);  

¶ ʦʥʪʦʣʦʛʠʷ WIMP-ʵʣʝʤʝʥʪʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ 

ʙʠʙʣʠʦʪʝʢʘ WIMP-ʵʣʝʤʝʥʪʦʚ;  

¶ ʦʥʪʦʣʦʛʠʷ ʙʘʟʳ ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʘ, ʠ, ʙʘʟʘ 

ʟʥʘʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ʝʝ ʦʩʥʦʚʝ. ʂʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʘʙʩʪʨʘʢʪ-

ʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ ʙʘʟʝ ʟʥʘʥʠʡ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʢʦʥʢʨʝʪ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʠʟ ʙʠʙʣʠʦʪʝʢʠ WIMP-ʵʣʝʤʝʥʪʦʚ, ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʝʡ, ʠ ʤʥʦʞʝʩʪʚʦ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪ ʧʨʘʚʠʣʘ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. ʋʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠ-

ʷʤʠ ʶʟʘʙʠʣʠʪʠ (ʦʪ ʘʥʛʣ. usability), ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʣʘʪʬʦʨʤʳ ʠ 

ʧʨʦʬʠʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʦʥʪʦʣʦʛʠʷ ʤʦʜʝʣʠ ʠʥʪʝʨʬʝʡʩʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʦʚ 

ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʙʘʟʳ 

ʟʥʘʥʠʡ. ʇʦ ʦʥʪʦʣʦʛʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʜʝʣʴ ʠʥʪʝʨʬʝʡʩʘ. ʇʘʨʘʤʝʪʨʳ 

ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʪʠʯʝʩʢʠʤʠ (ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ, ʧʣʘʪ-

ʬʦʨʤʘ, ʚʦʟʨʘʩʪ) ʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʥʪʝʨʬʝʡʩʦʤ (ʯʠʩʣʦ ʦʰʠʙʦʢ, ʚʨʝʤʷ 

ʚʚʦʜʘ/ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʠ ʜʨ.). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʤʦʜʝʣʠ ʠʥʪʝʨʬʝʡʩʘ 

ʚʦʟʤʦʞʥʦ ʟʘʜʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʠʥʪʝʨʬʝʡʩʝ ʜʣʷ ʚʳ-

ʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʥʪʦʣʦʛʠʠ ʙʘʟʳ ʟʥʘʥʠʡ; 

¶ ʛʝʥʝʨʘʪʦʨ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʡ ʧʦ ʤʦʜʝʣʠ ʟʥʘʥʠʡ (ʦʥʪʦʣʦʛʠʠ), ʙʘʟʝ 

ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʘ ʠ ʤʦʜʝʣʠ ʠʥʪʝʨʬʝʡʩʘ ʬʦʨʤʠ-

ʨʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʨʝʜʘʢʪʦʨʘ ʙʘʟʳ ʟʥʘʥʠʡ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʦʙʣʘʯʥʦʡ ʧʣʘʪʬʦʨʤʝ IACPaaS, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ [Gribova et al., 

2017]. ɹʘʟʳ ʟʥʘʥʠʡ ʩʦʟʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʧʦʜʭʦʜʘ: ʥʘ ʷʟʳʢʝ 

ʀʈʋʆ ʬʦʨʤʠʨʫʝʪʩʷ ʤʝʪʘʠʥʬʦʨʤʘʮʠʷ (ʦʥʪʦʣʦʛʠʷ), ʟʘʜʘʶʱʘʷ ʩʪʨʫʢʪʫʨʫ 

ʙʘʟʳ ʟʥʘʥʠʡ ʠ ʝʝ ʪʝʨʤʠʥʦʣʦʛʠʶ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʛʨʘʥʠ-

ʯʝʥʠʷ, ʘ ʟʘʪʝʤ ʧʦ ʥʝʡ ʬʦʨʤʠʨʫʝʪʩʷ ʙʘʟʘ ʟʥʘʥʠʡ [Gribova, 2015]. ʂʘʞʜʦʤʫ 

ʵʣʝʤʝʥʪʫ ʷʟʳʢʘ ʀʈʋʆ ʧʦʩʪʘʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʣʝʤʝʥʪ ʘʙʩʪʨʘʢʪʥʦʛʦ ʠʥ-

ʪʝʨʬʝʡʩʘ. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʚ ʤʦʜʝʣʴ ʟʥʘʥʠʡ 

(ʦʥʪʦʣʦʛʠʶ) ʥʝ ʚʢʣʶʯʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʥʪʝʨʬʝʡʩʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʦʚʨʝʤʝʥʥʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ.  

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʭʦʜʘ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ 

 

2. ʆʥʪʦʣʦʛʠʷ WIMP-ʵʣʝʤʝʥʪʦʚ 

ɹʠʙʣʠʦʪʝʢʘ WIMP-ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʥʪʦʣʦʛʠʠ WIMP-

ʵʣʝʤʝʥʪʦʚ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʪʠʣʝʡ ʠ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢ-

ʪʫʨʳ WIMP-ʵʣʝʤʝʥʪʦʚ.  

ʆʥʪʦʣʦʛʠʷ WIMP ʵʣʝʤʝʥʪʦʚ { 

 ~copy CSS-ʩʪʠʣʠ { 

<é> 

} 

 ~copy WIMP-ʵʣʝʤʝʥʪʳ { 

  <é> 

} 

} 

ɻʨʫʧʧʘ <~copy CSS-ʩʪʠʣʠ> ï ɻ ʪʦ ʤʥʦʞʝʩʪʚʦ ʩʪʠʣʝʡ, ʧʦʜʦʙʥʳʭ ʪʨʘʜʠʮʠ-

ʦʥʥʳʤ ʩʪʠʣʷʤ CSS, ʠʩʧʦʣʴʟʫʶʱʠʤʩʷ ʚ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʝ. ʉʪʠʣʠ ʦʧʨʝʜʝʣʷʶʪ 

ʦʬʦʨʤʣʝʥʠʝ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠʥʪʝʨʬʝʡʩʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʩʪʳʭ, 

ʪʘʢʠʭ ʢʘʢ ʰʨʠʬʪ, ʮʚʝʪ, ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʦʚ, ʜʦ ʩʦʩʪʘʚʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ 

ʥʘʙʦʨʳ ʠʥʪʝʨʬʝʡʩʥʳʭ. 
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ɻʨʫʧʧʘ <~copy WIMP-ʵʣʝʤʝʥʪʳ> ï ʵʪʦ ʛʨʫʧʧʘ ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʥʪʝʨʬʝʡʩʘ, ʪʘʢʠʭ ʢʘʢ ʢʥʦʧʢʘ, ʧʦʣʝ ʚʚʦʜʘ, ʩʧʠʩʦʢ ʠ ʜʨ. 

~copy WIMP-ʵʣʝʤʝʥʪʳ { 

 ~ set Text {<é>} 

 ~ set Button {<é>} 

 é 

} 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʠʥʪʝʨʬʝʡʩʘ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʘʪʨʠʙʫʪʦʚ ʠ ʩʪʠʣʝʡ CSS. 

ʅʘʧʨʠʤʝʨ:  

<set Text> ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʪʝʢʩʪʦʚʳʭ WIMP-ʵʣʝʤʝʥʪʦʚ ʩ ʧʘʨʘʤʝʪʨʦʤ 

<text> ʠ ʩʪʠʣʷʤʠ CSS: 

~ set Text: { 

 ~set -> CSS  

 ~one text 

} 

<set Button > ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʢʥʦʧʦʢ. ʂʘʞʜʘʷ ʢʥʦʧʢʘ ʠʤʝʝʪ ʥʘʜʧʠʩʴ ʠ 

ʩʦʩʪʦʷʥʠʷ: default, clicked, focused, disabled,  mouseover, mousedown. 

~ set Button: { 

 ~set -> CSS  

 ~one text 

 ~copy default { ~set -> CSS } 

 <é> 

}  

ɼʘʥʥʘʷ ʦʥʪʦʣʦʛʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʙʣʘʯʥʦʡ 

ʧʣʘʪʬʦʨʤʝ IACPaaS. 

3. ʆʥʪʦʣʦʛʠʷ ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ WIMP -ʠʥʪʝʨʬʝʡʩʘ 

ɹʘʟʘ ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ WIMP-ʠʥʪʝʨʬʝʡʩʘ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʦʥʪʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʟʘʜʘʝʪ ʥʘʙʦʨʳ ʩʦʦʪʚʝʪʩʪʚʠʡ ʤʝʞʜʫ ʘʙʩʪʨʘʢʪʥʳʤ ʠʥʪʝʨ-

ʬʝʡʩʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠ ʝʛʦ ʚʦʟʤʦʞʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʚ ʠʥʪʝʨʬʝʡʩʝ. 

ʇʨʠʤʝʥʠʤʦʩʪʴ ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʙʦʨʦʤ ʫʩʣʦʚʠʡ (ʘʜʘʧʪʘʮʠʡ).  

~one ɸʙʩʪʨʘʢʪʥʳʡ ʠʥʪʝʨʬʝʡʩʥʳʡ ʵʣʝʤʝʥʪ  { 

~one ->  WIMP-ʵʣʝʤʝʥʪ  

~set <ɸʜʘʧʪʘʮʠʷ> 

} 

WIMP-ʵʣʝʤʝʥʪ ï ɻ ʪʦ ʩʩʳʣʢʘ ʥʘ WIMP-ʵʣʝʤʝʥʪ (ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ) ʠʟ ʦʥʪʦʣʦʛʠʠ WIMP.  

<ɸʜʘʧʪʘʮʠʷ> ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʠʤʦʩʪʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ: 

~set ɸʜʘʧʪʘʮʠʷ  { 

~copy <ʉʝʣʝʢʪʦʨ ʘʜʘʧʪʘʮʠʠ> 
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~copy < ʈʝʘʣʠʟʘʮʠʷ> 

} 

<ʉʝʣʝʢʪʦʨ ʘʜʘʧʪʘʮʠʠ> ï ʵʪʦ ʥʘʙʦʨ ʫʩʣʦʚʠʡ ʘʜʘʧʪʘʮʠʠ, ʧʨʠ ʚʳʧʦʣʥʝ-

ʥʠʠ ʢʦʪʦʨʳʭ ʠʥʪʝʨʬʝʡʩʥʳʡ ʵʣʝʤʝʥʪ ʧʦʣʫʯʘʝʪ ʧʘʨʘʤʝʪʨʳ, ʫʢʘʟʘʥʥʳʝ ʚ 

ʙʣʦʢʝ <ʈʝʘʣʠʟʘʮʠʷ>. ʋʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢ-

ʪʦʨʘʤʠ: ʫʩʪʨʦʡʩʪʚʦ, ʩʨʝʜʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ: 

~copy ʉʝʣʝʢʪʦʨ ʘʜʘʧʪʘʮʠʠ  { 

~copy <ʋʩʪʨʦʡʩʪʚʦ> 

~copy <ʉʨʝʜʘ> 

~copy <ʇʦʣʴʟʦʚʘʪʝʣʴ> 

} 

<ʋʩʪʨʦʡʩʪʚʦ> ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʪʠʧ (ʥʘʧʨʠʤʝʨ, ʇʂ, ʧʣʘʥʰʝʪ, ʩʤʘʨʪʬʦʥ), 

ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ (ʥʘʧʨʠʤʝʨ, Android, Windows, IOS) ʠ ʨʘʟʤʝʨʳ.  

<ʉʨʝʜʘ> ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʥʝʰʥʝʝ ʠʣʠ 

ʚʥʫʪʨʝʥʥʝʝ ʦʢʨʫʞʝʥʠʝ ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʥʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʢʦʚ. 

<ʇʦʣʴʟʦʚʘʪʝʣʴ> ʦʧʨʝʜʝʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʘʜʘʧʪʘʮʠʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ 

ʧʨʦʬʠʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʧʨʠʤʝʨ, ʚʦʟʨʘʩʪ, ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ.  

4. ʄʦʜʝʣʴ WIMP -ʠʥʪʝʨʬʝʡʩʘ 

ɹʘʟʘ ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ WIMP-ʠʥʪʝʨʬʝʡʩʘ ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦ-

ʚʘʪʴ ʘʜʘʧʪʠʚʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʤʦʜʝʣʠ ʠʥʪʝʨʬʝʡʩʘ ʟʘʜʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʛʝʥʝʨʘʮʠʶ ʠʥʪʝʨʬʝʡʩʘ. ʅʝʢʦʪʦʨʳʝ 

ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʥʘʧʨʠʤʝʨ, ʧʣʘʪʬʦʨʤʘ ʠ ʫʩʪʨʦʡ-

ʩʪʚʦ, ʘ ʚʦʟʨʘʩʪ, ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʙʦʨ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʠʭ ʨʘʟʤʝʨ, ʰʨʠʬʪ ʟʘʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ (ʠʥʘʯʝ ʚʳʙʠʨʘ-

ʶʪʩʷ ʟʥʘʯʝʥʠʶ çʧʦ ʫʤʦʣʯʘʥʠʶè). ʅʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ 

ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʯʠʩʣʦ ʦʰʠʙʦʢ, ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʫʪʦʯʥʷʶʪʩʷ 

ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʟʘʥʦʩʷʪʩʷ ʚ ʤʦʜʝʣʴ ʠʥʪʝʨ-

ʬʝʡʩʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʣʷ ʢʦʥʪʝʢʩʪʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ. ʊʘʢʞʝ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʘʤ ʚʳʙʨʘʪʴ ʢʦʥʢʨʝʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʜʣʷ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʥʪʦʣʦʛʠʠ ʟʥʘʥʠʡ, ʜʣʷ ʢʦʪʦʨʦʡ ʛʝʥʝʨʠʨʫʝʪʩʷ ʠʥ-

ʪʝʨʬʝʡʩ: 

~set ʕʣʝʤʝʥʪ { 

  ~one ->  ʗʟʳʢ ʀʈʋʆ 

  ~one ->  WIMP-ʵʣʝʤʝʥʪ 

} 
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5. ɻʝʥʝʨʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ 

ɸʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1) ʧʦʣʫʯʠʪʴ ʥʘ ʚʭʦʜ ʦʥʪʦʣʦʛʠʶ ʤʦʜʝʣʠ ʟʥʘʥʠʡ, ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ 

ʦʥʪʦʣʦʛʠʠ ʩʦʧʦʩʪʘʚʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʷʟʳʢʘ ʀʈʋʆ;  

2) ʧʦ ʪʘʙʣʠʮʝ ʩʦʦʪʚʝʪʩʪʚʠʡ ʥʘʡʪʠ ʘʙʩʪʨʘʢʪʥʳʡ ʠʥʪʝʨʬʝʡʩʥʳʡ 

ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʟʳʢʘ; 

3) ʧʦ ʙʘʟʝ ʟʥʘʥʠʡ ʚʳʙʨʘʪʴ ʤʥʦʞʝʩʪʚʝ ʘʜʘʧʪʘʮʠʡ ʜʣʷ ʘʙʩʪʨʘʢʪʥʦʛʦ 
ʵʣʝʤʝʥʪʘ;  

4) ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʘʜʘʧʪʘʮʠʡ ʚʳʙʨʘʪʴ ʪʫ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʦʜʝʣʠ ʠʥʪʝʨʬʝʡʩʘ; 

5) ʦʪʦʙʨʘʟʠʪʴ ʚ ʠʥʪʝʨʬʝʡʩʝ ʚʳʙʨʘʥʥʫʶ ʘʜʘʧʪʘʮʠʶ. 

ʅʘ ʨʠʩ. 2 ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʛʝʥʝʨʘʮʠʠ WIMP-ʠʥʪʝʨʬʝʡʩʘ ʨʝʜʘʢʪʦʨʘ 

ʙʘʟʳ ʟʥʘʥʠʡ ʧʦ ʣʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. 

 

 
ʈʠʩ. 2. ʇʨʠʤʝʨ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʨʝʜʘʢʪʦʨʘ ʟʥʘʥʠʡ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʛʝʥʝʨʘʮʠʠ ʘʜʘʧʪʠʚʥʳʭ WIMP-

ʠʥʪʝʨʬʝʡʩʦʚ ʨʝʜʘʢʪʦʨʦʚ ʙʘʟ ʟʥʘʥʠʡ. ɻʝʥʝʨʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʦʜʝʣʠ 

ʟʥʘʥʠʡ (ʦʥʪʦʣʦʛʠʠ), ʤʦʜʝʣʠ ʠʥʪʝʨʬʝʡʩʘ ʠ ʙʘʟʝ ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʠʥʪʝʨʬʝʡʩʘ. ʇʨʦʪʦʪʠʧʥʘʷ ʚʝʨʩʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ 
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ʦʙʣʘʯʥʦʡ ʧʣʘʪʬʦʨʤʝ IACPaaS, ʨʝʜʘʢʪʦʨ ʟʥʘʥʠʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʙʣʘʯʥʳʤ 

(ʜʦʩʪʫʧʝʥ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ). ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʥʘ 

ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʷʟʳʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʘʙʩʪʨʘʢʪ-

ʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʥʪʝʨʬʝʡʩʘ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜ-

ʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʟʥʘʥʠʷ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʘ ʚʳʜʝʣʝʥʳ 

ʚ ʦʪʜʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʧʦ ʤʝʨʝ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ, ʟʥʘʥʠʡ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʙʘʟʘ ʟʥʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩ-

ʰʠʨʝʥʘ.   
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ʉʀʉʊɽʄɸ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʇʈʆɼʋʂʎʀʁ  

ɺ ʅʆʊɸʎʀʀ RVML 1 

ʅ.ʆ. ɼʦʨʦʜʥʳʭ (tualatin32@mail.ru) 

ʀʥʩʪʠʪʫʪ ʜʠʥʘʤʠʢʠ ʩʠʩʪʝʤ ʠ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ  

ʠʤ. ɺ.ʄ. ʄʘʪʨʦʩʦʚʘ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ 

ʉ.ɸ. ʂʦʨʰʫʥʦʚ (info@centrasib.ru) 

ʆʆʆ çʎʝʥʪʨʘʉʠʙè, ʀʨʢʫʪʩʢ 

ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʷʟʳʢʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʙʘʟ 

ʟʥʘʥʠʡ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥ-

ʩʪʨʫʤʝʥʪʘʨʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʘʙʦʪʢʫ ʙʘʟ ʟʥʘʥʠʡ, ʥʦ 

ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʦʪʘ-

ʮʠʡ, ʨʘʩʰʠʨʷʶʱʠʭ ʩʫʱʝʩʪʚʫʶʱʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ UML. ʇʨʠʤʝʨʦʤ ʧʦ-

ʜʦʙʥʦʡ ʥʦʪʘʮʠʠ ʷʚʣʷʝʪʩʷ Rule Visual Modeling Language (RVML). ɺ 

ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ RVML ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʝʛʦ ʧʦʜʜʝʨʞʢʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʟʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʙʘʟʘ ʟʥʘʥʠʡ, ʧʨʘʚʠʣʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʡ, RVML 

ɺʚʝʜʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʥʘʢʦʧʣʝʥ ʙʦʣʴ-

ʰʦʡ ʦʧʳʪ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʦʟʨʘʩʪʘʶʱʫʶ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʧʫʣʷʨ-

ʥʦʩʪʴ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʥʪʦʣʦʛʠʡ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʦʨʤʘʣʠʟʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʜʦ ʩʠʭ ʧʦʨ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ (ʕʉ) 

ʦʩʪʘʶʪʩʷ ʷʟʳʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ (ʗʇɿ) ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʘʚʠʣʘʭ. ʇʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʝʝ ʧʨʦ-

                                                           
1 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 18-37-00006). 
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ʩʪʦʪʦʡ ʠ ʥʘʛʣʷʜʥʦʩʪʴʶ ʜʣʷ ʧʨʝʜʤʝʪʥʠʢʦʚ, ʚʳʩʦʢʦʡ ʤʦʜʫʣʴʥʦʩʪʴʶ, ʣʝʛʢʦ-

ʩʪʴʶ ʚʥʝʩʝʥʠʷ ʜʦʧʦʣʥʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʤʝʭʘʥʠʟʤʘ ʣʦʛʠ-

ʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʤʥʦʞʝʩʪʚʘ ʗʇɿ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʪʠʧʘ: CLIPS, Jess, Drools, 

RuleML, SWRL ʠ ʜʨ. ʠ ʩʪʘʥʜʘʨʪʦʚ, ʥʘʧʨʠʤʝʨ, RIF (Rule Interchange Format), 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʟʜʘʥʠʷ ʙʘʟ ʟʥʘʥʠʡ (ɹɿ) ʧʨʠ ʧʦ-

ʤʦʠɦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ [ɻʘʚʨʠʣʦʚʘ ʠ ʜʨ., 2008] ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ ʧʦʜʭʦʜʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʨʝʰʘʶʱʝʤ 

ʜʘʥʥʫʶ ʟʘʜʘʯʫ. 

¶ ʊʝʢʩʪʦʚʳʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʷʤʦʝ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠ-

ʷʤʠ ʗʇɿ. ʇʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʨʝʘʣʠʟʫʝʪʩʷ ʚ 

ʬʦʨʤʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʜʘʢʪʦʨʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜ-

ʜʝʨʞʠʚʘʶʪ ʧʦʜʩʚʝʪʢʫ ʩʠʥʪʘʢʩʠʩʘ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝ-

ʤʝʥʪʦʚ ɹɿ [Grissa-Touzi et al., 2007]. 

¶ ʊʘʙʣʠʯʥʳʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʪʘʙʣʠʮ ʨʝʰʝʥʠʡ ʠ ʠʭ ʪʨʘʥʩ-

ʣʷʮʠʠ ʚ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʜʳ ʥʘ ʗʇɿ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʪʘʥ-

ʜʘʨʪʥʳʡ ʬʦʨʤʘʣʠʟʤ ʪʘʙʣʠʮ ʨʝʰʝʥʠʡ [ɹʘʰʣʳʢʦʚ ʠ ʜʨ., 2018], ʪʘʢ ʠ 

ʝʛʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʥʘʧʨʠʤʝʨ, eXtended Tabular Trees (XTT2) [Nalepa 

et al., 2012]. 

¶ ɻʨʘʬʠʯʝʩʢʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʦʟʜʘʥʠʝ ʚʠʟʫʘʣʴʥʳʭ ʘʙʩʪʨʘʢʮʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʘʤ ʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ 

ʪʨʘʥʩʣʷʮʠʝʡ ʚ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʜʳ ʥʘ ʗʇɿ. ʇʨʠ ʵʪʦʤ ʛʨʘʬʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ɹɿ ʕʉ ʟʘ ʩʯʝʪ ʥʝʧʨʦʛʨʘʤʤʠ-

ʨʫʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʣʘʜʝʶʱʠʭ ʥʘʚʳʢʘʤʠ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʨʘʤʢʘʭ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ: 

¶ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʛʨʘʬʦʚʳʭ ʩʪʨʫʢʪʫʨ [JRules, 2018; Visual Rules, 

2018] ï ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʭʦʨʦʰʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʪ-ʢʘʨʪ ʠ ʦʥʪʦʣʦʛʠʡ, ʦʜʥʘʢʦ, ʦʪʩʫʪʩʪʚʠʝ ʦʙʱʝʧʨʠʥʷ-

ʪʦʡ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʪʨʘʢʪʦʚʢʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʦʥʮʝʧʪʘʤʠ ʧʨʠ 

ʪʨʘʥʩʣʷʮʠʠ ʤʦʜʝʣʝʡ ʚ ʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʟʘʪʨʫʜʥʷʝʪ ʰʠʨʦʢʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ɹɿ ʠ ʕʉ: 

ʥʘʧʨʠʤʝʨ, ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʩʨʝʜʩʪʚʝ VisiRule [VisiRule, 2018] ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʮʚʝʪʦʚʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʫʟʣʦʚ, ʘ ʚ ʨʘʙʦʪʝ 

[ɼʦʨʦʜʥʳʭ ʠ ʜʨ., 2017] ʚʚʦʜʷʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʤʝʥʦʚʘʥʠʝ ʢʦʥʮʝʧ-

ʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ; 

¶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʦʪʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʦ-
ʛʠʯʝʩʢʠʭ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ 
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ʠʟ ʥʠʭ, ʥʘʧʨʠʤʝʨ, VIPR (VIsual Imperative Programming) [ʂʦʟʥʦʚ, 

2008] ʩʦʜʝʨʞʘʪ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ (ʘʨʪʝʬʘʢʪʳ), 

ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦ ʨʘʟʨʘʙʦʪʯʠʢʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʥʦʪʘʮʠʠ, ʷʚʣʷʶʱʠʝ ʨʘʩʰʠʨʝʥʠʝʤ ʠʣʠ ʧʨʦ-

ʬʠʣʷʤʠ ʠʟʚʝʩʪʥʳʭ ʷʟʳʢʦʚ, ʥʘʧʨʠʤʝʨ, Unified Modeling Language 

(UML). ɺ ʯʘʩʪʥʦʩʪʠ: UML-Based Rule Modeling Language (URML) 

[Lukichev et al., 2007] ʠʣʠ Rule Visual Modeling Language (RVML) 

[ʖʨʠʥ, 2016], ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ 

ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ɹɿ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʥʦʪʘ-

ʮʠʠ RVML ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʥʪʝʛʨʘʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢʦʥʮʝʧ-

ʪʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʯʘʩʪʠ ʠʤʧʦʨʪʘ ʠ ʘʥʘʣʠʟʘ ʚʠʟʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʢʦʜʦʛʝʥʝʨʘʮʠʠ ʥʘ ʗʇɿ, ʚ ʯʘʩʪʥʦʩʪʠ, CLIPS. 

1. Rule Visual Modeling Language 

RVML [ʖʨʠʥ, 2016] ï ʷʟʳʢ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʧʨʦʜʫʢʮʠʡ. RVML ʦʩʥʦʚʘʥ ʥʘ 

UML ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥ ʢʘʢ ʝʛʦ ʧʨʦʬʠʣʴ ʨʘʩʰʠʨʝʥʠʷ ʠʩʧʦʣʴʟʫʶʱʠʡ 

ʪʝʨʤʠʥʦʣʦʛʠʶ ʜʠʘʛʨʘʤʤ ʢʣʘʩʩʦʚ, ʧʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʥʷʪʠʷ çʢʣʘʩʩè ʠ çʘʩʩʦʮʠʘʮʠʷè. ɼʘʥʥʳʡ ʷʟʳʢ ʧʦʟʚʦʣʷʝʪ ʘʙ-

ʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʗʇɿ, ʧʨʝʜʩʪʘʚʣʷʷ ʣʦʛʠʯʝʩʢʠʝ 

ʧʨʘʚʠʣʘ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ.  

ʇʨʠ ʵʪʦʤ ʫʪʦʯʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʷʟʳʢʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠʦʨʠʪʝʪ 

ʧʨʘʚʠʣʘ (ɺ), ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʚʝʨʝʥʥʦʩʪʠ (ʂʋ), ʟʥʘʯʝʥʠʝ ʩʣʦʪʘ çʧʦ 

ʫʤʦʣʯʘʥʠʶè ʠ ʜʨ.) ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʮʠʦʥ-

ʥʳʭ ʗʇɿ, ʥʘʧʨʠʤʝʨ, CLIPS ʠʣʠ FuzzyCLIPS. 

ʆʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ RVML ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʘʩ-

ʰʠʨʝʥʥʦʡ ʥʦʪʘʮʠʠ ɹʵʢʫʩʘïʅʘʫʨʘ (ʈɹʅʌ): 

 

<RVML> = {<Fact>}, {<Template>}, {<Rule>}, {<Relationship>}. 

<Rule> = (<Condition>{<Condition>}), <Core>, (<Action>{<Action>}).  

<Condition> = <C_Element>. 

<Action> = <A_Element> {<A_Element>}.  

<C_Element> = (<C_Operator>, <Fact>{<Fact>}) |  

(<C_Operator>, <C_Element>). 

<A_Elemtnt> = <A_Operator>, (<Fact>{<Fact>}). 

<A_Operator> = Add | Delete | Modify | Stop. 

<C_Operator> = AND | OR | NOT. 

<Fact> = <Name>, <CF>, <F_Slot> {<F_Slot>}.  

<F_Slot> = <Name>, <Constraint>, <Value>. 
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<Core> = <Name>, <CF>, <P>. 

<Name> = <String>. 

<Value> = <Number> |(<Symbol> {<Symbol>}) | <Set>. 

<Constraint> = > | < | = | >= | <= | <>. 

<CF> = [0,1]. (the certainty factor) 

<P> = [1,100]. (the priority of the rule) 

<Template> = <Name>, <T_Slot> {<T_Slot>}.  

<T_Slot> =  <Name>, <DataType>, [<Constraint>, <Default_Value>]. 

<DataType> = String | Symbol | Number. 

<Default_Value> = <Value>. 

<String> = <Symbol>{<Symbol>}. 

<Relationship> = <Element>, <Connection>, <Element>. 

<Connection> = <Kind>, <Name>. 

<Kind> = <Association>|<Realization> 

<Element> = <Condition> | <Action> | <Template> | <C_Operator> 

 

ɻʨʘʬʠʯʝʩʢʠʝ ʧʨʠʤʠʪʠʚʳ RVML ʦʩʥʦʚʘʥʳ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʠʤʠʪʠʚʝ 

UML çʢʣʘʩʩè, ʚ ʯʘʩʪʥʦʩʪʠ: 

ʐʘʙʣʦʥ ʬʘʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʘʢʪʦʚ ʠ ʯʘʩʪʝʡ ʧʨʘʚʠʣʘ, ʪʘ-

ʢʠʭ ʢʘʢ ʫʩʣʦʚʠʝ ʠ ʜʝʡʩʪʚʠʝ (ʨʠʩ. 1). 
 

 
ʘ)             ʙ) 

ʈʠʩ. 1. ʐʘʙʣʦʥ ʬʘʢʪʘ ʚ RVML: ʘ) ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ; ʙ) ʧʨʠʤʝʨ 

 

ʌʘʢʪ ʢʘʢ ʵʣʝʤʝʥʪ ʫʩʣʦʚʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʬʘʢʪʦʚ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʧʨʦʚʦʜʷʪʩʷ ʤʘʥʠʧʫʣʷʮʠʠ ʚ ʨʘʙʦʯʝʡ ʧʘ-

ʤʷʪʠ. ɼʘʥʥʳʡ ʧʨʠʤʠʪʠʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦʧʠʩʘʥʠʝ ʬʘʢʪʘ 

(ʩʣʦʪʳ ʠ ʠʭ ʟʥʘʯʝʥʠʝ), ʥʦ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʨʝʥʥʦʩʪʠ (ʂʋ) (ʨʠʩ. 2). 
 

 
ʘ)   ʙ) 

ʈʠʩ. 2. ʌʘʢʪ ʚ RVML (ʢʘʢ ʫʩʣʦʚʠʝ ʧʨʘʚʠʣʘ): a) ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ; ʙ) ʧʨʠʤʝʨ 

 

ʌʘʢʪ ʢʘʢ ʜʝʡʩʪʚʠʝ ʚ ʧʨʘʚʠʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3. 
 

 
ʘ)    ʙ) 

ʈʠʩ. 3. ʌʘʢʪ ʚ RVML (ʢʘʢ ʜʝʡʩʪʚʠʝ ʧʨʘʚʠʣʘ): a) ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ; ʙ) ʧʨʠʤʝʨ 
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ʃʦʛʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʦʤʧʦʟʠʮʠʠ ʵʢʟʝʤʧʣʷʨʦʚ 

ʪʨʝʭ ʧʨʠʤʠʪʠʚʦʚ: ʬʘʢʪʦʚ, ʢʘʢ ʫʩʣʦʚʠʡ; ʬʘʢʪʦʚ, ʢʘʢ ʜʝʡʩʪʚʠʡ ʠ çʷʜʨʘè ʢʘʢ 

ʫʟʣʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʜʣʷ ʩʚʷʟʠ ʫʩʣʦʚʠʡ ʠ ʜʝʡʩʪʚʠʡ. ʋʟʣʦʚʦʡ ʵʣʝʤʝʥʪ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʘʚʠʣʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʨʝʥʥʦʩʪʠ (ʂʋ) ʠ 

ʧʨʠʦʨʠʪʝʪ (ɺ) (ʨʠʩ. 4). 
 

 
a)    ʙ) 

ʈʠʩ. 4. ʋʟʣʦʚʦʡ ʵʣʝʤʝʥʪ ʧʨʘʚʠʣʘ ʚ RVML: a) ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ; ʙ) ʧʨʠʤʝʨ 
 

ʉʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ (ʨʠʩ.5), ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʘʩʩʦʮʠʘʮʠʷ, 

ʩʦʜʝʨʞʘʱʘʷ ʫʟʝʣ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩ ʬʘʢʪʘʤʠ ʚ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ: 

ç+è ï ʜʦʙʘʚʣʝʥʠʝ; çïè ï ʫʜʘʣʝʥʠʝ; ç~è ï ʠʟʤʝʥʝʥʠʝ; ç!è ï ʦʩʪʘʥʦʚʢʘ ʣʦʛʠ-

ʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 

 

       
ʈʠʩ. 5. ʉʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʚ RVML 

 

ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʢʦʥʩʪʨʫʢʮʠʡ RVML: ʰʘʙʣʦʥ ʧʨʘʚʠʣʘ 

(ʦʙʦʙʱʝʥʥʦʝ ʧʨʘʚʠʣʦ). 
 

 
 

ʈʠʩ. 6. ʇʨʠʤʝʨʳ ʢʦʥʩʪʨʫʢʮʠʡ RVML (ʰʘʙʣʦʥ ʧʨʘʚʠʣʘ) 
 

RVML ʧʦʟʚʦʣʷʝʪ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʤʠʪʠʚʳ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʮʠʡ, ʘ ʥʝ ʩʪʝʨʝʦʪʠʧʳ ʠʣʠ ʪʠʧʠʟʠʨʦʚʘʥ-

ʥʳʝ ʢʣʘʩʩʳ ʢʘʢ ʚ UML; ʧʨʠʩʚʘʠʚʘʪʴ ʦʪʜʝʣʴʥʳʤ ʬʘʢʪʘʤ ʩʫʙʲʝʢʪʠʚʥʳʝ ʚʝ-

ʨʦʷʪʥʦʩʪʠ ʚ ʚʠʜʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʚʝʨʝʥʥʦʩʪʠ; ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʪʴ ʪʠʧ 

ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʦʙʘʚʣʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ, ʫʜʘʣʝʥʠʝ. 
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2. ʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʡ ʚ RVML  

ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʬʦʨʤʝ 

ʚʝʙ-ʨʝʜʘʢʪʦʨʘ RVML ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ɹɿ 

ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʪʠʧʘ ʚ ʥʦʪʘʮʠʠ RVML. ʈʝʜʘʢʪʦʨ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʥʝʧʨʦ-

ʛʨʘʤʤʠʨʫʶʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ (ʥʘʧʨʠʤʝʨ, ʵʢʩʧʝʨʪʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʘʥʘʣʠʪʠʢʘ), ʨʘʩʩʤʦʪʨʠʤ ʝʛʦ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʫ. 

2.1. ʌʫʥʢʮʠʠ 
ɺ ʢʦʥʪʝʢʩʪʝ ʨʘʟʨʘʙʦʪʢʠ ɹɿ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚʝʙ-ʨʝʜʘʢʪʦʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ: 

¶ ʩʦʟʜʘʥʠʝ, ʦʪʢʨʳʪʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ɹɿ; 

¶ ʧʨʦʩʤʦʪʨ ʵʣʝʤʝʥʪʦʚ ɹɿ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ RVML; 

¶ ʩʦʟʜʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ɹɿ (ʰʘʙʣʦʥʦʚ 
ʬʘʢʪʦʚ ʠ ʧʨʘʚʠʣ, ʥʘʯʘʣʴʥʳʭ ʬʘʢʪʦʚ, ʢʦʥʢʨʝʪʥʳʭ ʧʨʘʚʠʣ); 

¶ ʛʝʥʝʨʘʮʠʷ ʢʦʜʘ ɹɿ ʥʘ ʮʝʣʝʚʦʤ ʗʇɿ, ʚ ʯʘʩʪʥʦʩʪʠ, CLIPS, ʚʢʣʶʯʘʷ 
ʦʧʠʩʘʥʠʝ ʩʣʦʪʦʚ, ʰʘʙʣʦʥʦʚ, ʬʘʢʪʦʚ, ʧʨʘʚʠʣ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʝʙ-ʨʝʜʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʩ 

ʚʥʝʰʥʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ: 

KBDS (Knowledge Base Development System) [ʖʨʠʥ ʠ ʜʨ., 2014] ï ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʢʦʥʚʝʨʪʦʨʦʚ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʛʝʥʝʨʘʮʠʶ 

ʢʦʜʘ ɹɿ ʥʘ ʦʩʥʦʚʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ (ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʳʭ) ʤʦʜʝʣʝʡ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʪʦʪʠʧ (ʢʘʨʢʘʩ) ɹɿ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʫʪʦʯʥʝʥʠʝʤ ʚ ʨʝʜʘʢʪʦʨʝ 

RVML. 

PKBD (Personal Knowledge Base Designer) [ɼʦʨʦʜʥʳʭ ʠ ʜʨ., 2016] ï 

ʥʘʩʪʦʣʴʥʳʤ ʨʝʜʘʢʪʦʨʦʤ ʜʣʷ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ɹɿ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʪʝʩʪʠʨʦʚʘʥʠʝ) ʩʦʟʜʘʥʥʦʡ ɹɿ 

ʧʫʪʝʤ: 

¶ ʦʙʝʩʧʝʯʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʢʣʶʯʘʝʤʳʭ 

ʙʠʙʣʠʦʪʝʢ ʤʘʰʠʥ ʚʳʚʦʜʘ, ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʩʦʟʜʘʥʥʳʭ 

ɹɿ; 

¶ ʦʧʠʩʘʥʠʷ (ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ) ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ (ʮʝʧʦʯʢʠ ʘʢ-
ʪʠʚʠʨʦʚʘʥʥʳʭ ʧʨʘʚʠʣ) ʩ ʮʝʣʴʶ ʦʙʲʷʩʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʦʚ ʩ ʦʧʠʩʘʥʠʝʤ ɹɿ (ʧʨʘʚʠʣ, ʰʘʙʣʦʥʦʚ ʠ ʬʘʢʪʦʚ) 
ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 
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2.2. ɸʨʭʠʪʝʢʪʫʨʘ 
ʉ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʬʫʥʢʮʠʡ, ʨʘʟʨʘʙʦʪʘʥʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʘʨ-

ʭʠʪʝʢʪʫʨʘ ʚʝʙ-ʨʝʜʘʢʪʦʨʘ RVML, ʚʢʣʶʯʘʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ: 

¶ ʧʦʜʩʠʩʪʝʤʫ ʚʠʟʫʘʣʠʟʘʮʠʠ ɹɿ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ 
ʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʠʤʠʪʠʚʘʤʠ RVML; 

¶ ʙʘʟʫ ʜʘʥʥʳʭ (ɹɼ) ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʦʜʝʣʝʡ; ʩʪʨʫʢʪʫʨʘ ɹɼ ʩʦʜʝʨʞʠʪ 

ʪʦʣʴʢʦ ʦʙʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʟʜʝʣʷʝʤʳʝ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʨʦʜʫʢʮʠ-

ʦʥʥʳʭ ʗʇɿ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʟʥʘʥʠʝ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʥʝʟʘ-

ʚʠʩʠʤʦʤ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʗʇɿ (ʥʘʧʨʠʤʝʨ, CLIPS, Jess, Drools ʠ ʜʨ.) 

ʬʦʨʤʘʪʝ; 

¶ ʤʦʜʫʣʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʚʥʝʰʥʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜ-

ʜʝʨʞʢʫ API ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ KBDS ʠ PKBD; 

¶ ʤʦʜʫʣʴ ʩʠʥʪʝʟʘ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʜʦʚ, ʧʦʟʚʦʣʷʝʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʜ ɹɿ 
ʚ ʬʦʨʤʘʪʝ CLIPS ʥʘ ʦʩʥʦʚʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ RVML-ʜʠʘʛʨʘʤʤ; 

¶ ʤʦʜʫʣʴ ʛʝʥʝʨʘʮʠʠ ʦʪʯʝʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʧʝʯʘʪʢʫ (ʚʳʚʦʜ ʥʘ ʧʨʠʥ-

ʪʝʨ) ʦʧʠʩʘʥʠʷ ɹɿ: ʧʨʘʚʠʣ, ʰʘʙʣʦʥʦʚ ʠ ʬʘʢʪʦʚ. 

2.3. ʀʥʪʝʨʬʝʡʩ 
ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʚʝʙ-ʨʝʜʘʢʪʦʨʘ RVML (ʨʠʩ. 7) ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʠ: ʛʣʘʚʥʦʝ ʤʝʥʶ, ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ, ʨʘʙʦʯʘʷ ʦʙ-

ʣʘʩʪʴ. 
 

 
ʈʠʩ. 7. ʀʥʪʝʨʬʝʡʩ ʚʝʙ-ʨʝʜʘʢʪʦʨʘ RVML 
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