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ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ʪʝʤʧʦʨʘʣʴʥʦʡ ʚʝʨʩʠʠ
ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʜʣʷ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟ ʟʥʘʥʠʡ ʚ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ

ɼ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ

ʈʳʙʠʥʘ ɻʘʣʠʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ

galina@ailab.mephi.ru 

ʘʩʧʠʨʘʥʪ

ɼʘʥʷʢʠʥ ʀʚʘʥ ɼʤʠʪʨʠʝʚʠʯ

galina@ailab.mephi.ru

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

çʄʀʌʀè
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ɿʘʜʘʯʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʦʩʪʨʦʝʥʠʷ 
ʀʕʉ

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʱʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ (ʂʄʇɿ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʜʜʝʨʞʢʫ ʧʨʦʮʝʩʩʦʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʟʥʘʥʠʡ ʨʘʟʣʠʯʥʦʡ 

ʪʠʧʦʣʦʛʠʠ

ʦʙʦʙʱʝʥʥʳʡ ʷʟʳʢ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ (ʗʇɿ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʧʨʦʙʣʝʤʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʀʕʉ,ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʪʝʤʧʦʨʘʣʴʥʳʝ ʟʥʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʠʥʪʝʨʚʘʣʴʥʦʡ ʣʦʛʠʢʝ ɸʣʣʝʥʘ ʠ ʣʦʛʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ, ʩʦʚʤʝʩʪʥʦ ʩ 

ʙʘʟʦʚʳʤʠ ʟʥʘʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʱʠʤʠ ʟʥʘʥʠʷ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ, 

ʥʝʪʦʯʥʦʩʪʴʶ ʠ ʥʝʯʝʪʢʦʩʪʴʶ

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʨʝʜʩʪʚ ʚʳʚʦʜʘ 

(ʫʥʠʚʝʨʩʘʣʴʥʳʡ ɸʊ-ʈɽʐɸʊɽʃʔ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʪʝʤʧʦʨʘʣʴʥʳʡ 

ʨʝʰʘʪʝʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʜʘʯ)

ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʩʰʠʨʷʝʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʦʚ ʛʣʫʙʠʥʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʀʕʉ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʪʦʜʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʚʥʝʰʥʝʛʦ 

ʦʢʨʫʞʝʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʪʠʧʘ WorkBench (ʢʦʤʧʣʝʢʩ ɸʊ-ʊɽʍʅʆʃʆɻʀʗ)ʆ
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ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʨʠʢʣʘʜʥʳʭ 

ʀʕʉ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤʥʳʭ ʦʙʣʘʩʪʝʡ
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ʂʦʤʧʣʝʢʩ ɸʊ-ʊɽʍʅʆʃʆɻʀʗ, ʧʦʜʜʝʨʠʚʘʶʱʠʡ 
ʟʘʜʘʯʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ
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ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ

ɹʘʟʦʚʳʝ

ʩʣʦʚʘʨʠ

ʉʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ

ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʪʦʚ

ʉʨʝʜʩʪʚʘ

ʘʢʪʠʚʠʟʘʮʠʠ

ʩʮʝʥʘʨʠʷ ʜʠʘʣʦʛʘ

ʉʮʝʥʘʨʠʡ

ʜʠʘʣʦʛʘ

ʥʘ

ʗʆʉɼʀ

ʀʥʪʝʨʧʨʝʪʘʪʦʨ ʗʆʉɼʀ
ʉʣʦʚʘʨʴ

ʠʟʤʝʨʠʤʳʭ

ʧʘʨʘʤʝʪʨʦʚ

ʬʠʟʠʯʝʩʢʦʛʦ

ʤʠʨʘ

ʉʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ

ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʣʠʯʠʠ

ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʟʥʘʥʠʡ

ʕʢʨʘʥʥʳʝ

ʬʦʨʤʳ

*.cmp

ʕʢʩʧʝʨʪ

ɺʚʦʜ ʟʥʘʥʠʡ ʦ

ʇʆ

ʉʨʝʜʩʪʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʝʨʠʬʠʢʘʮʠʠ ʇɿ

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʤʘʥʜ ʥʘ ʗʆʉɼʀ

ʉʦʟʜʘʥʠʝ ʵʢʨʘʥʥʳʭ ʬʦʨʤ

ʉʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʟʥʘʥʠʡ

ʉʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʟʥʘʥʠʡ

ʉʧʝʮʠʘʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ

ʧʨʠʚʝʜʝʥʠʷ ʢ ʢʘʥʦʥʠʯʝʩʢʦʡ

ʬʦʨʤʝ ʚʩʝʭ ʩʣʦʚ ʠʟ ʚʭʦʜʥʦʡ

ʬʨʘʟʳ ʵʢʩʧʝʨʪʘ ʠ ʧʦʠʩʢ ʧʦ

ʩʣʦʚʘʨʶ ʠʟʤʝʨʠʤʳʭ

ʧʘʨʘʤʝʪʨʦʚ

ʉʨʝʜʩʪʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʣʷ ʟʥʘʥʠʡ

ʉʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʣʷ

ʟʥʘʥʠʡ
ʉʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʝʯʝʪʢʦʛʦ

ʘʪʨʠʙʫʪʘ ʧʦʣʷ ʟʥʘʥʠʡ

ʇʨʦʮʝʜʫʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ

ʩʪʨʫʢʪʫʨʳ ʃʇ ʠ ʌʇ

ʉʣʦʚʘʨʴ

ʢʚʘʟʠʬʣʝʢ

ʩʠʡ

ʉʨʝʜʩʪʚʘ ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʷ ʟʥʘʥʠʡ

ʉʨʝʜʩʪʚʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʣʦʚʘʨʷ

ʠʟʤʝʨʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ

ʉʣʦʚʘʨʴ

ʢʚʘʟʠʦʩʥʦʚ

ʇʦʜʜʝʨʞʢʘ ʧʨʦʮʝʩʩʦʚ ʠʟʚʣʝʯʝʥʠʷ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʟʥʘʥʠʡ 
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ʀʥʪʝʨʧʨʝʪʘʪʦʨ ʗʆʉɼʀ

ʇʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʝʪʦʯʥʦʩʪʠ

ʥʝʪʦʯʥʦʩʪʴ

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ

ʥʝʯʝʪʢʦʩʪʴ

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ

ʥʝʪʦʯʥʦʩʪʠ

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ

ʇʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ  ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ

ʧʝʨʝʤʝʥʥʦʡ ʠ ʝʝ ʟʥʘʯʝʥʠʡ ʚ ʚʠʜʝ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ

ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ

ʥʝʯʝʪʢʦʩʪʠ

ɿʥʘʯʝʥʠʷ ʥʘ ʰʢʘʣʘʭ

ɿʥʘʯʝʥʠʝ ʥʘ ʰʢʘʣʝ

ʀʟʚʣʝʯʝʥʠʝ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʟʥʘʥʠʡ

ʅɽ-ʬʘʢʪʦʨʳ

ʅɽ-ʬʘʢʪʦʨʳ ʪʠʧʘ 1 ʅɽ-ʬʘʢʪʦʨʳ ʪʠʧʘ 2

ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʅʝʧʦʣʥʦʪʘ

ʅʝʤʦʥʦʪʦʥʥʦʩʪʴ

(ʅʝʥʝ)ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ

ʅʝʢʦʨʨʝʢʪʥʦʩʪʴ

ʅʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ

ʅʝʥʦʨʤʠʨʦʚʘʥʥʦʩʪʴʅʝʪʦʯʥʦʩʪʴ

ʅʝʯʝʪʢʦʩʪʴ

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ

ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʙʱʠʭ ʟʥʘʥʠʡ

ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ

ʟʥʘʥʠʡ
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ʅʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʘʨʭʠʪʝʢʪʫʨʳ 

ʩʪʘʪʠʯʝʩʢʠʭ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʀʕʉ

ɸʨʭʠʪʝʢʪʫʨʘ 
ʩʪʘʪʠʯʝʩʢʦʡ 
ʀʕʉ

ʈʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʪʝʤʧʦʨʘʣʴʥʦʛʦ 
ʚʳʚʦʜʘ (ʪʝʤʧʦʨʘʣʴʥʳʡ ʨʝʰʘʪʝʣʴ) ʠ 
ʨʘʩʰʠʨʝʥʠʝ ʷʟʳʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʟʥʘʥʠʡ (ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʚʘʣʴʥʦʡ 
ʣʦʛʠʢʠ ɸʣʣʝʥʘ ʠ ʣʦʛʠʢʝ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦ ʚʨʝʤʝʥʠ)

ʈʘʟʨʘʙʦʪʢʘ ʧʦʜʩʠʩʪʝʤʳ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʛʦ ʤʠʨʘ

(ʷʟʳʢ ʈɼʆ ɸʊ)

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ 
ʜʠʥʘʤʠʯʝʩʢʠʭ ʀʕʉ (ʤʝʪʦʜʳ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 
ʪʠʧʦʚʳʝ ʧʨʦʝʢʪʥʳʝ ʧʨʦʮʝʜʫʨʳ)

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʠʦʙʨʝʪʝʥʠʷ 
ʪʝʤʧʦʨʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ ʟʥʘʥʠʡ ʨʘʟʣʠʯʥʦʡ 
ʪʠʧʦʣʦʛʠʠ (ʵʢʩʧʝʨʪʳ, ɽʗ-ʪʝʢʩʪʳ, ɹɼ)
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ʉʨʝʜʩʪʚʘ ɽʗ-ʥʘʩʪʨʦʡʢʠ ʥʘ ʪʠʧ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ (ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩʦʨ)

ʉʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʪʦʚ

ʉʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʧʨʦʪʦʢʦʣʦʚ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʪʦʚ

ʉʨʝʜʩʪʚʘ ʚʝʨʠʬʠʢʘʮʠʠ ʧʦʣʷ ʟʥʘʥʠʡ

ʉʨʝʜʩʪʚʘ ʢʦʥʚʝʨʪʘʮʠʠ ʧʦʣʷ ʟʥʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʗʇɿ

ʉʨʝʜʩʪʚʘ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ ʠʟ ɹɼ

ʉʨʝʜʩʪʚʘ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʥʘʥʠʡ

ɹʘʟʦʚʳʝ ʩʨʝʜʩʪʚʘ ʢʦʤʧʣʝʢʩʘ ɸʊ-ʊɽʍʅʆʃʆɻʀʗ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʙʘʟ ʟʥʘʥʠʡ ʀʕʉ



NRNU MEPhI mephi.ru Department of Cybernetics   cyber.mephi.ru

8

ʆ
ʧ
ʠ
ʩ
ʘ
ʥ
ʠ
ʝ
 
ʧ
ʨ
ʦ
ʙ
ʣ
ʝ
ʤ
ʳ
 
ʥ
ʘ
 
ɽ
ʗ

ʉʮʝʥʘʨʠʡ 
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ɸ
ʚ
ʪ
ʦ
ʤ
ʘ
ʪ
ʠ
ʟ
ʠ
ʨ
ʦ
ʚ
ʘ
ʥ
ʥ
ʦ
ʝ
 
ʠ
ʥ
ʪ
ʝ
ʨ
ʚ
ʴ
ʶ
ʠ
ʨ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ
 
ʵ
ʢ
ʩ
ʧ
ʝ
ʨ
ʪ
ʘ

ʌʨʘʛʤʝʥʪ 

ʇɿ

ʇʨʦʪʦʢʦʣʳ 

ʠʥʪʝʨʚʴʶ

ɸʥʘʣʠʟ 

ʧʨʦʪʦʢʦʣʦʚ

ʇʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ ʦʪ ʵʢʩʧʝʨʪʦʚ ʠ ʠʟ ɽʗ-ʪʝʢʩʪʦʚ



NRNU MEPhI mephi.ru Department of Cybernetics   cyber.mephi.ru

9
ʇʨʠʦʙʨʝʪʝʥʠʝ ʪʝʤʧʦʨʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦʪ ʵʢʩʧʝʨʪʘ 

ʚ ʧʨʦʮʝʩʩʝ ʜʠʘʣʦʛʘ

ɼʝʡʩʪʚʠʝ ʠ 
ʨʝʘʢʮʠʷ ʥʘ 
ʪʝʢʫʱʝʤ ʰʘʛʝ

ɸʥʘʣʠʟ ʥʘ 
ʥʘʣʠʯʠʝ 

ʪʝʤʧʦʨʘʣʴʥʳʭ 
ʣʝʢʩʝʤ 

ʉʣʦʚʘʨʴ 
ʪʝʤʧʦʨʘʣʴʥʳʭ 
ʣʝʢʩʝʤ

<ʩʣʦʚʘʨʴʪʝʤʧʦʨʘʣʴʥʳʭʣʝʢʩʝʤ>::= '['
<ʩʣʦʚʘʨʥʘʷʩʪʘʪʴʷʪʝʤʧʦʨʘʣʴʥʳʭʣʝʢʩʝʤ>
{,<ʩʣʦʚʘʨʥʘʷʩʪʘʪʴ ʪ̫ʝʤʧʦʨʘʣʴʥʳʭ
ʣʝʢʩʝʤ>}']'
<ʩʣʦʚʘʨʥʘʷʩʪʘʪʴʷʪʝʤʧʦʨʘʣʴʥʳʭʣʝʢʩʝʤ>
::= '{ indicator: ' <ʠʥʜʠʢʘʪʦʨ>', leksem: '
<ʪʝʤʧʦʨʘʣʴʥʘʷʣʝʢʩʝʤʘ>',rule: ' <ʬʫʥʢʮʠʷ
ʚʳʷʚʣʝʥʠʷʪʝʤʧʦʨʘʣʴʥʦʡʠʥʬʦʨʤʘʮʠʠ>'}'
<ʠʥʜʠʢʘʪʦʨ>::=<ʰʘʙʣʦʥ>
<ʪʝʤʧʦʨʘʣʴʥʘʷʣʝʢʩʝʤʘ>::=<ʰʘʙʣʦʥ>
<ʬʫʥʢʮʠʚ̫ʳʷʚʣʝʥʠʪ̫ʝʤʧʦʨʘʣʴʥʳʭ
ʟʥʘʥʠʡ>- ʩʧʝʮʠʘʣʴʥʘʷʬʫʥʢʮʠʥ̫ʘ
ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʤ ʷʟʳʢʝ
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ
<ʰʘʙʣʦʥ>- ʩʪʨʦʢʘʚ ʛʨʘʤʤʘʪʠʢʝ
ECMAScript

ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʪʝʤʧʦʨʘʣʴʥʳʭ 
ʦʙʲʝʢʪʦʚ

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʣʦʚʘʨʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ

1) ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʨʝʤʝʥʥʳʭ ʩʫʱʥʦʩʪʝʡ ʠ 

ʤʘʨʢʝʨʦʚ (ɽʬʠʤʝʥʢʦ ʀ.ɺ.)

2)ʆʧʨʝʜʝʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʚʨʝʤʝʥʥʳʭ ʤʘʨʢʝʨʦʚ 

ʚ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ɽʗ-ʪʝʢʩʪʘʭ (ʃʘʩʠʮʘʃ.ɸ.)

3)ʃʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʷʟʳʢʘ. ʗʟʳʢ ʠ ʚʨʝʤʷ. 

(ɸʨʫʪʶʥʦʚʘ ʅ.ɼ., ʗʥʢʦ ʊ.ɽ.)
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{" temporal_entity_id": " ʯʝʨʝʟ ", "temporal_leksem": "ʯʝʨʝʟ [0-9]+ ʩʝʢʫʥʜ[ʘ-ʷ]+", "action": "setEvent" }

...

{" temporal_entity_id": " ʩ ", "temporal_leksem": "ʩ [0-9]+ ʤʠʥʫʪ[ʘ-ʷ]+", "action": "setStart" } 

{" temporal_entity_id": " ʩ ", "temporal_leksem": "ʩ [0-9]+ ʯʘʩ[ʘ-ʷ]+", "action": "setStart", "function": "var

re = /[0-9]+/gi; re.exec(leksem)[0] +'h';" }

...

{" temporal_entity_id": " ʜʦ ", "temporal_leksem": "ʜʦ [0-9]+ ʩʝʢʫʥʜ[ʘ-ʷ]+", "action": "setEnd" }

...

{" temporal_entity_id": " ʚ ", "temporal_leksem": "ʚ ʜʝʢʘʙʨʝ", "action": "setEvent" }

{" temporal_entity_id": " ʚ ", "temporal_leksem": "ʚ ʧʝʨʠʦʜ [0-9]+ ʩʫʪʦʢ", "action": "setDuration"}

{" temporal_entity_id": " ʚ ", "temporal_leksem": "ʚ ʪʝʯʝʥʠʝ [0-9]+ ʩʫʪʦʢ", "action": "setDuration"}

ʇʨʠʤʝʨ ʪʝʤʧʦʨʘʣʴʥʳʭ ʣʝʢʩʝʤ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 
ʩʣʦʚʘʨʝ
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11ʇʨʠʤʝʨ ʬʨʘʛʤʝʥʪʘ ʜʠʘʣʦʛʘ (ʟʘʜʘʯʘ ʜʠʘʛʥʦʩʪʠʢʠ)



NRNU MEPhI mephi.ru Department of Cybernetics   cyber.mephi.ru

12ʇʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ ʠʟ ʪʝʤʧʦʨʘʣʴʥʳʭ ɹɼ

ˣ˨

˾͔͎͙ͫͭͪ͊ͼ͙Ύ 
ˣ˨ ͍ ͙͔͔ͫͫͭͣ

ˤ·͋ͦͪ ˣ˨

͎͔̅ͪ͊ͣͤͭ ˽˭ 
ͨͦͯ͡;͔ͤͤ·͚ ͍ 
͙͔͍ͤͭͪΈΌ

˿͍͔͙͔ͪ͊ͤͤ 
͙͍͊ͭͪ͋ͯͭͦ

ˤ·͋ͦͪ ͨ͊ͪ 
͍͙͙͊ͫͣ͘·ͻ/
͔͍͙͙ͤ͊ͫͣ͘·ͻ 
͙͍͊ͭͪ͋ͯͭͦ

˥͔͔ͤͪ͊ͼ͙Ύ 
̆˨

ˮͤͺͦͪͣ͊ͼ͙Ύ ͦ ˣ˨

1) ʘʣʛʦʨʠʪʤʳ CPD ʠ ʊʝʤʧʦʨʘʣʴʥʳʡ ID3 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʩʪʨʦʝʥʠʝ ʪʝʤʧʦʨʘʣʴʥʳʭ 

ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ.

2) ʘʣʛʦʨʠʪʤ ʊʝʤʧʦʨʘʣʴʥʳʡ ID3 ʷʚʣʷʝʪʩʷ 

ʤʦʜʠʬʠʢʘʮʠʝʡ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ 

ʘʣʛʦʨʠʪʤʘ ID3, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ n-

ʘʨʥʳʭ ʜʝʨʝʚʴʷʭ ʨʝʰʝʥʠʡ.

3) ʘʣʛʦʨʠʪʤʳ CART ʠ Random Forest ʥʝ 

ʠʤʝʶʪ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʝʨʩʠʠ, 

ʩʧʦʩʦʙʥʦʡ ʨʘʙʦʪʘʪʴ ʩ ʪʝʤʧʦʨʘʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʦʜʥʘʢʦ, ʠʭ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʥʘʨʥʳʭ 

ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʠ ʦʥʠ ʥʝ ʧʨʠʚʷʟʘʥʳ ʢ 

ʢʘʢʦʡ-ʪʦ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʘʣʛʦʨʠʪʤʘ CPD). 

4) ʘʣʛʦʨʠʪʤ Random Forest ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʛʠʙʢʠʤ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ CART), ʧʦʩʢʦʣʴʢʫ 

ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ 

ʨʘʟʙʠʝʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ ʦʩʪʘʥʦʚʘ ʧʨʦʮʝʩʩʘ 

ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ.

ɺ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʩʨʝʜʩʪʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʠʟ ɹɼ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʘʣʛʦʨʠʪʤ CART.

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ: ID3, çʊʝʤʧʦʨʘʣʴʥʳʡ 

ID3è, C4.5, Random Forest, CPD.
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13ʇʨʠʤʝʨ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʠʟ ɹɼ
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14
ʆʙʲʝʜʠʥʝʥʠʝʬʨʘʛʤʝʥʪʦʚ ʧʦʣʷ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ 
ʪʝʤʧʦʨʘʣʴʥʳʝ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʭʠʟʠʩʪʦʯʥʠʢʦʚ

ʨʘʟʣʠʯʥʦʡʪʠʧʦʣʦʛʠʠ
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15
ʇʨʠʤʝʥʝʥʠʝ ʪʝʤʧʦʨʘʣʴʥʦʡ ʚʝʨʩʠʠ ʂʄʇɿ ʜʣʷ 
ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʦʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʀʕʉ


