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ʅʞʫʙ ʝʧʪʤʾʝʟʞʦʦʸ

ʄʝʪʦʜʁʦʩʣʽʜʞʝʥʥʷʻ ʧʽʜʚʠʱʝʥʥʷʝʬʝʢʪʠʚʥʦʩʪʽʙʝʟʧʝʨʝʨʚʥʦʛʦ

ʥʘʚʯʘʣʴʥʦʛʦʧʨʦʮʝʩʫʥʘʙʘʟʽWeb-ʩʠʩʪʝʤʚʦʨʛʘʥʽʟʘʮʽʷʭʫ̔ʩʪʘʥʦʚʘʭʨʽʟʥʦʛʦ

ʭʘʨʘʢʪʝʨʫʰʣʷʭʦʤʨʦʟʨʦʙʢʠʢʦʤʧʣʝʢʩʫʤʦʜʝʣʝʡʪʘ̔ʥʬʦʨʤʘʮʽʡʥʠʭʪʝʭʥʦʣʦʛʽʡ

ʢʝʨʫʚʘʥʥʷʥʘʚʯʘʣʴʥʠʤWeb-ʢʦʥʪʝʥʪʦʤ.

ʀʙʛʝʙʦʦʸ ʝʧʪʤʾʝʟʞʦʦʸ: 

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠʦʩʦʙʣʠʚʦʩʪʽʙʝʟʧʝʨʝʨʚʥʦʾʦʩʚʽʪʠʚ̔ʠʤʦʛʠ,ʷʢʚ̔ʦʥʘʩʪʘʚʠʪʴ

ʜʦʩʠʩʪʝʤʥʘʚʯʘʥʥʷ.

2. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠʽʩʥʫʶʯʽʤʝʪʦʜʠʤ̔ʦʜʝʣʽʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭʩʠʩʪʝʤʥʘʚʯʘʥʥʷ.

3.ʈʦʟʨʦʙʠʪʠʢʦʤʧʣʝʢʩʥʫʤʦʜʝʣʴʢʝʨʫʚʘʥʥʷWeb-ʢʦʥʪʝʥʪʦʤʩʠʩʪʝʤʠʜʣʷ

ʧʽʜʪʨʠʤʢʠʙʝʟʧʝʨʝʨʚʥʦʛʦʥʘʚʯʘʥʥʷ.

4.ʅʘʦʩʥʦʚʽʩʪʚʦʨʝʥʦʾʤʦʜʝʣʽʨʦʟʨʦʙʠʪʠɯʥʪʝʨʥʝʪ-ʩʠʩʪʝʤʫʜʣʧ̫ʽʜʪʨʠʤʢʠ

ʙʝʟʧʝʨʝʨʚʥʦʛʦʥʘʚʯʘʥʥʷ.



ɯ 
ɸʅɸʃɯɿ ɻɸʃʋɿɯ ɹɽɿʇɽʈɽʈɺʅʆɻʆ 

ʅɸɺʏɸʅʅʗ ɯ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ 

ʅɸɺʏɸʃʔʅʀʍ ʉʀʉʊɽʄ
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Blackboard, WebCt, 

Moodle, ɺʽʨʪʫʘʣʴʥʠʡ 

ʋʥʽʚʝʨʩʠʪʝʪ, IBM 

LearningSpace, 

ATutor ʪʘ ʽʥ.

ɹʨʫʩʠʣʦʚʩʴʢʠʡ ʇ., 

ʄʶʨʨʝʡʊ., 

ʇ. ɼʝ ɹʨʘ, 

ɹʘʰʤʘʢʦʚʆ.ɯ., 

ʉʝʤʽʢʽʥɺ.ʆ., 

ʄʘʥʘʢʦɸ.ʌ., 

ʄʘʢɸʨʪʫʨɼ.

ʄʘʟʫʨʦʢ ʊ. ʃ. ʪʘ ʽʥ.

ʉʪʨʫʢʪʫʨʘ ʛʘʣʫʟʽ ʜʦʩʣʽʜʞʝʥʥʷ

ɿʛʫʨʦʚʩʴʢʠʡʄ.ɿ, 

ɹʦʛʜʘʥʦʚʘ ɯ.ʌ., 

ʇʘʥʢʨʘʪʦʚʘ ʅ.ɼ., 

ʍʦʭʣʦʚɺ.ʖ., 

ɼʨʝʩʚʷʥʥʽʢʦʚɺ.ʆ., 

ʉʠʚʝʮʴ ʉ.ɼ. ʪʘ ʽʥ.
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ʇʦʰʠʨʝʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʜʘʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ 

ʟʥʘʥʥʷʤʠ ʚ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ

GUIDONïClancey W.J.

ɸʥʪʦʥʯʝʥʢʦʄ. ʆ

ɭʣʽʟʘʨʝʥʢʦɻ.ʄ., 

ʉʪʘʥʢʦʚʉ.

ʅʘʫʢʦʚʘ ʩʧʽʣʴʥʦʪʘ SW-El

ʉɼʅ, LMS, LCMS.

ɽʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ ʪʘ 

ʽʥ. ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ 

ʥʘ ʦʩʥʦʚʽ ʛʽʧʝʨʪʝʢʩʪʫ.

MLTutor - Smith A.S.

WebCOBALT - H. Mitsuhara ʪʘ ʽʥ.

M. Kalz, H. Drachsler ʪʘ ̔ʥ.

D. McArthur, M. Lewis, M. Bishay.

SMITHTOWN -V. Shute, R. Glaser
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ʂʣʶʯʦʚʽ ʬʦʨʤʠ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʫʯʥʝʚʽ ʚ ʟʘʟʥʘʯʝʥʠʭ 

ʪʠʧʘʭ ʥʘʚʯʘʣʴʥʠʭ  ʩʠʩʪʝʤ
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ʂʣʘʩʠʯʥʘ ʤʝʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʐɯï

ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ 

ʂʣʘʩʠʯʥʠʡ ʧʨʦʮʝʩ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʝʢʩʧʝʨʪʦʤ

ʈʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ

ɺʽʜ ʝʢʩʧʝʨʪʘ ʜʦ ʽʥʞʝʥʝʨʘ 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.

ʈʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 
ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʴ ʟ 
ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ
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ʄʝʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭïʧʝʨʝʜʘʯʘ ʟʥʘʥʴ

ʂʣʘʩʠʯʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ï
ʮʝ çʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷè ʟʥʘʥʴ 
ʚʽʜ ʥʦʩʽʷ ʟʥʘʥʴ ʜʦ ʫʯʥʷ

ʂʣʘʩʠʯʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ

ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ

ɽʬʝʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʜʘʯʫ ʟʥʘʥʴ ʚʽʜ ʩʠʩʪʝʤʠ ʜʦ ʩʪʫʜʝʥʪʘ 

ʟʨʦʟʫʤʽʣʦʶ ʜʣʷ ʥʴʦʛʦ ʤʦʚʦʶ, ʱʦ ʻ ʡʦʛʦ ʤʦʚʦʶ ʢʦʤʫʥʽʢʘʮʽʾ.
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ʂʦʛʥʽʪʠʚʥʦ-ʩʝʤʘʥʪʠʯʥʠʡ ʧʽʜʭʽʜ
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ʄʦʚʥʦ-ʜʠʜʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ
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ʈʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʚ ʥʘʚʯʘʣʴʥʠʭ 

ʩʠʩʪʝʤʘʭ

ɽʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ:

GUIDON - Clancey W.J.

ɸʥʪʦʥʯʝʥʢʦʄ. ʆ

ʉʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ:

ɭʣʽʟʘʨʝʥʢʦɻ.ʄ., ʉʪʘʥʢʦʚʉ.

ʊʘ ʽʥ. ʤʦʜʝʣʽ ʐɯ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʘʩʪʦʩʦʚʘʥʽ ʜʦ ʥʘʚʯʘʥʥʷ

ʉɼʅ, LMS, LCMS.

ɽʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ ʪʘ ʽʥ. 

ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʛʽʧʝʨʪʝʢʩʪʫ.

ʄʝʪʦʜʠ ʘʜʘʧʪʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʾ:

MLTutor - Smith A.S.

WebCOBALT - H. Mitsuhara ʪʘ ʽʥ.

M. Kalz, H. Drachsler ʪʘ ʽʥ.
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ʉʠʥʪʝʟ ʧʽʜʭʦʜʽʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ 

ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ

12



* ʊʝʨʤʽʥ çʢʦʥʪʝʥʪè ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ ʚʞʠʚʘʥʥʷ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʟʦʢʨʝʤʘ ʚ ʥʘʩʪʫʧʥʠʭ 

ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ:
ʄʘʥʘʢʦɸʣʣʘ ʌʝʜʦʨʽʚʥʘ. ʃʝʢʩʠʢʦʛʨʘʬʽʯʥʘʪʝʦʨʽʷʧʦʙʫʜʦʚʠʄɸʅʆʂ-ʩʠʩʪʝʤ ʪʘ ʾʟʾʘʩʪʦʩʫʚʘʥʥʷʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭʪʝʭʥʦʣʦʛʽʷʭʜʠʩʪʘʥʮʽʡʥʦʾʦʩʚʽʪʠ: ɼʠʩ... ʜ-ʨʘ ʥʘʫʢ: 05.13.06 - 2008.

ʉʝʤʠʢʠʥ,ɺ. ɸ. ʉʝʤʘʥʪʠʯʝʩʢʘʷʤʦʜʝʣʴ ʢʦʥʪʝʥʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭʵʣʝʢʪʨʦʥʥʳʭʟʜʘʥʠʡ:ɸʚʪʦʨʝʬ. ʜʠʩ. é 

ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ: 05.13.18 / ʉʝʤʠʢʠʥɺʠʢʪʦʨɸʣʝʢʩʝʝʚʠʯ; ʊʶʤʝʥʩʢ. ʛʦʩ. ʫʥ-ʪ. ïʊʶʤʝʥʴ, 2004. ï21 ʩ.

ʉʝʤʘʥʪʠʯʥʘ ʤʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ 

ʢʦʥʪʝʥʪʦʤ ʷʢ ʟʘʩʽʙ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ 

ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ

ʉʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟʘʛʘʣʴʥʦʾ ʤʦʜʝʣʽ 

ʢʝʨʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ Web-ʩʠʩʪʝʤʠ

ɿʘʚʜʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʥʘʚʯʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʙʫʜʦʚʠ 

ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ ʢʝʨʫʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ*,ʱʦ ʚʢʣʶʯʘʻ ʪʘʢʽ 

ʢʦʤʧʦʥʝʥʪʠ:

ʂʦʥʪʝʥʪ * ïʮʝ ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʥʘʧʦʚʥʝʥʥʷ Web-ʩʠʩʪʝʤ, ʱʦ ʷʚʣʷʻ 

ʩʦʙʦʶ ʪʝʢʩʪ ʘʙʦ ʤʫʣʴʪʠʤʝʜʽʘ.

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʚʯʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ:

1. ʂʦʥʪʝʥʪ*, ʪʦʙʪʦ ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʥʘʧʦʚʥʝʥʥʷ, ʷʢʝ ʚʠʨʘʞʘʻ ʟʥʘʥʥʷ 

ʤʦʚʦʶ ʢʦʤʫʥʽʢʘʮʽʾ ʣʶʜʠʥʠ; 

2. ʁʦʛʦ ʩʝʤʘʥʪʠʯʥʫ ʬʦʨʤʘʣʽʟʘʮʽʶ

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ;

3. ɼʠʜʘʢʪʠʯʥʫ ʬʫʥʢʮʽʶ, ʷʢʘ ʢʝʨʫʻ 

ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʢʠ ʢʦʥʪʝʥʪʫ 

ʧʨʦʮʝʩʦʤ ʧʦʩʪʘʯʘʥʥʷ ʢʦʥʪʝʥʪʫ

ʫʯʥʝʚʽ.
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ɺʠʩʥʦʚʢʠ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ 

ʩʠʩʪʝʤʘʭ ʥʘʚʯʘʥʥʷ

14

1. ʆʩʚʽʪʥʽʩʠʩʪʝʤʠʚʠʤʘʛʘʶʪʴʪʘʢʦʛʦʧʽʜʭʦʜʫʜʦʧʨʦʙʣʝʤʠʤʦʜʝʣʶʚʘʥʥʷʟʥʘʥʴ,ʷʢʠʡ
ʩʚʽʜʦʤʦʚʨʘʭʫʻʥʝʦʙʭʽʜʥʽʩʪʴʢʦʤʫʥʽʢʘʮʽʾʟʫʯʥʝʤʥʘʤʦʚʽ,ʟʨʦʟʫʤʽʣʽʡʜʣʥ̫ʴʦʛʦ,ʟʘ
ʜʦʧʦʤʦʛʦʶʟʘʩʪʦʩʫʚʘʥʥʷʧʨʠʥʮʠʧʽʚʟ̔ʘʚʜʘʥʴʜʠʜʘʢʪʠʢʠ

2. ʊʘʢ̫ʢʫʥʽʚʝʨʩʘʣʴʥʦʶʤʦʚʦʧʁʝʨʝʜʘʯʽʟʥʘʥʴʜʣʣ̫ʶʜʠʥʠʧ̒ʨʠʨʦʜʥʘʤʦʚʘ, ʩʘʤʝ
ʥʘʾ ʚʾʠʢʦʨʠʩʪʘʥʥʽʧʦʚʠʥʝʥˇʨʫʥʪʫʚʘʪʠʩʷʧʨʦʮʝʩʤʦʜʝʣʶʚʘʥʥʷʟʥʘʥʴʜʣʩ̫ʠʩʪʝʤ
ʥʘʚʯʘʥʥʷ. ʇʨʠʨʦʜʥʘʤʦʚʘʚʠʩʪʫʧʘʻʪʫʪʧʝʨʟhʘʚʩʝʫʬʦʨʤʽʥʘʚʯʘʣʴʥʦʛʦʪʝʢʩʪʫ,
ʷʢʠʡʨʘʟʦʤʟʤʫʣʴʪʠʤʝʜʽʘʩʪʘʧ̒ʨʦʚʽʜʥʠʤʩʧʦʩʦʙʦʤʧʝʨʝʜʘʯʽʟʥʘʥʴʚʩʠʩʪʝʤʘʭ
ʜʠʩʪʘʥʮʽʡʥʦʛʦʥʘʚʯʘʥʥʷ.

3. ʑʦʙʨʝʘʣʽʟʫʚʘʪʠʧʝʜʘʛʦʛʽʯʥʠʡʧʨʠʥʮʠʧ,ʷʢʠʡʧʝʨʝʜʙʘʯʘʻ,ʱʦʧʝʨʟhʘʚʩʝʚʯʠʪʝʣʴ
ʧʦʚʠʥʝʥʚʦʣʦʜʽʪʠʟʥʘʥʥʷʤʠ,ʽʚʞʝʧʦʪʽʤʧʝʨʝʜʘʚʘʪʠʮ ʟ̔ʥʘʥʥʷʫʯʥʷʤ,ʩʣʽʜ
ʟʙʘʛʘʪʠʪʠʥʘʚʯʘʣʴʥʽʩʠʩʪʝʤʠʩʝʤʘʥʪʠʯʥʠʤʠʤʦʜʝʣʷʤʠʟʥʘʥʴʥʘʦʩʥʦʚʽʐɯ.
ʅʘʪʦʤʽʩʪʴʪʘʢʽʤʦʜʝʣʽʧʦʚʠʥʥʽʙʫʜʫʚʘʪʠʩʷʚʢʦʥʪʝʢʩʪʽʜʠʜʘʢʪʠʯʥʠʭʟʘʜʘʯ, ʥʝ
ʧʝʨʝʛʨʦʤʘʜʞʫʶʯʠʩʴʥʝʮʽʣʴʦʚʦʶʩʝʤʘʥʪʠʢʦʶʟʦʜʥʦʛʦʙʦʢʫ̔ʨʝʘʣʽʟʫʶʯʠ
ʩʝʤʘʥʪʠʢʫ,ʷʢʘʧʦʚʠʥʥʘʧʽʜʪʨʠʤʘʪʠʟʘʜʘʯʽʥʘʚʯʘʥʥʷʟ̔ ʥʰʦʛʦ. ʊʘʢʦʞʪʘʢʠʡʧʽʜʭʽʜ
ʧʦʚʠʥʝʥʚʨʘʭʫʚʘʪʠʚ̔ʠʨʽʰʠʪʠʧʨʦʙʣʝʤʫʚʩʝʦʩʚʽʯʝʥʦʩʪʽ.

4. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʙʣʝʤʘ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʩʠʩʪʝʤʘʭ ʥʘʚʯʘʥʥʷ ʧʦʚʠʥʥʘ 

ʚʠʨʽʰʫʚʘʪʠʩʷ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʩʝʤʘʥʪʠʯʥʦʾ ʤʦʜʝʣʽ ʢʝʨʫʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ. 14



ʇʝʨʝʜʫʤʦʚʠ ʽ ʚʠʤʦʛʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ

ɹʝʟʧʝʨʝʨʚʥʝʥʘʚʯʘʥʥʷʦʨʽʻʥʪʫʻʪʴʩʷʥʘʧʦʩʪʽʡʥʝʚʜʦʩʢʦʥʘʣʝʥʥʷʮ̔ʽʣʽʩʥʠʡʨʦʟʚʠʪʦʢ

ʣʶʜʠʥʠʷʢʦʩʦʙʠʩʪʦʩʪʽʧʨʦʪʷʛʦʤʫʩʴʦʛʦʾʞʾʠʪʪʷ,ʧʽʜʚʠʱʝʥʥʷʤʦʞʣʠʚʦʩʪʝʡʾʾ

ʪʨʫʜʦʚʦʾʩ̔ʦʮʽʘʣʴʥʦʾʘʜʘʧʪʘʮʽʾʫʩʚʽʪʽ,ʱʦʪʘʢhʚʠʜʢʦʟʤʽʥʶʻʪʴʩʷ.

15



ʅʝʜʦʣʽʢʠ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʚ ʢʦʥʪʝʢʩʪʽ ɹʅ 
ʽ ʪʝʥʜʝʥʮʽʾ ʾʭ ʧʦʜʦʣʘʥʥʷ

16



ɺʠʤʦʛʠ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ ʢʦʥʪʝʢʩʪʽ ɹʅ

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʨʦʙʣʝʥʽ ʜʦʩʷʛʥʝʥʥʷ, ʜʦʩʽ ʚʽʜʩʫʪʥʽ ʨʦʟʚʠʥʝʥʽ ʤʦʜʝʣʽ ʽ ʨʝʘʣʽʟʦʚʘʥʽ 
ʥʘ ʾʭ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʙ ʩʠʩʪʝʤʥʦ ʟʘʙʝʟʧʝʯʠʣʠ ʧʦʢʨʠʪʪʷ 
ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʚʠʤʦʛ ɹʅ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ17



ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ

1. ʈʦʟʨʦʙʠʪʠʩʝʤʘʥʪʠʯʥʫʤʦʜʝʣʴʢʝʨʫʚʘʥʥʷʥʘʚʯʘʣʴʥʠʤWeb-
ʢʦʥʪʝʥʪʦʤʩʠʩʪʝʤʠʧʽʜʪʨʠʤʢʠʙʝʟʧʝʨʝʨʚʥʦʛʦʥʘʚʯʘʥʥʷ. ʄʦʜʝʣʴ
ʧʦʚʠʥʥʘʚʠʨʽʰʫʚʘʪʠʥʘʩʪʫʧʥʽʟʘʜʘʯʽ:

1) ʧʦʜʘʥʥʷʚʝʣʠʢʦʾʢʽʣʴʢʦʩʪʽʥʘʚʯʘʣʴʥʠʭʤʘʪʝʨʽʘʣʽʚ;

2) ʧʽʜʪʨʠʤʢʘʤʽʞʧʨʝʜʤʝʪʥʠʭʤ̔ʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭʟʚ'ʷʟʢʽʚ;

3) ʩʝʤʘʥʪʠʯʥʝʤʦʜʝʣʶʚʘʥʥʷʧʨʝʜʤʝʪʥʠʭʦʙʣʘʩʪʝʡʥʘʚʯʘʥʥʷʜʣʷ
ʧʽʜʪʨʠʤʢʠʜʠʜʘʢʪʠʯʥʠʭʟʘʜʘʯʩʠʩʪʝʤʠ;

4) ʘʚʪʦʤʘʪʠʟʘʮʽʷʢʦʥʪʨʦʣʶʟʥʘʥʴ.

2. ʈʦʟʨʦʙʠʪʠʽ̔ ʥʪʝʛʨʫʚʘʪʠʟʤʦʜʝʣʣʶʽʥʬʦʨʤʘʮʽʡʥʦʛʦʥʘʧʦʚʥʝʥʥʷ
ʤʦʜʝʣʧɹʨʦʬʝʩʽʡʥʠʭʢʦʤʧʝʪʝʥʮʽʡ, ʷʢʘʩʪʘʥʝʟʘʩʦʙʦʤ
ʤʦʜʝʣʶʚʘʥʥʷʥʘʚʯʘʣʴʥʠʭʮʽʣʝʡ,ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾʽʧʨʦʬʝʩʽʡʥʦʾ
ʦʨʽʻʥʪʘʮʽʾʙʝʟʧʝʨʝʨʚʥʦʛʦʥʘʚʯʘʥʥʷʥʘʦʩʥʦʚʽʥʘʚʯʘʣʴʥʦʾWeb-
ʩʠʩʪʝʤʠ.

3. ʈʦʟʨʦʙʢʘʤʝʪʦʜʽʚʛʝʥʝʨʘʮʽʾʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦʥʘʚʯʘʣʴʥʦʛʦWeb-
ʩʝʨʝʜʦʚʠʱʘʥʘʦʩʥʦʚʽʥʘʚʯʘʣʴʥʠʭʮʽʣʝʡ.

4. ʅʘʦʩʥʦʚʽʨʦʟʨʦʙʣʝʥʠʭʤʦʜʝʣʝʡʤ̔ʝʪʦʜʽʚʩʪʚʦʨʠʪʠʽʥʬʦʨʤʘʮʽʡʥʫ
Web-ʩʠʩʪʝʤʫʧʽʜʪʨʠʤʢʠʙʝʟʧʝʨʝʨʚʥʦʛʦʥʘʚʯʘʥʥʷ.
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ɯɯ 
ʂʆʄʇʃɽʂʉʅɸ ʄʆɼɽʃʔ ʂɽʈʋɺɸʅʅʗ 

ʂʆʅʊɽʅʊʆʄ WEB-ʉʀʉʊɽʄʀ 

ɹɽɿʇɽʈɽʈɺʅʆɻʆ ʅɸɺʏɸʅʅʗ

19



ʉʝʤʘʥʪʠʯʥʘ ʤʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ 

ʩʠʩʪʝʤʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ

ʉʄʂʂ=<ʂɿ, ʆɹʅ>

1. ʄʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ 

ʟʥʘʥʥʷʤʠ(ʂɿ) ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʜʠʜʘʢʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʙʘʟʠ ʟʥʘʥʴ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ, ʧʦ ʷʢʽʡ 

ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʥʘʚʯʘʥʥʷ.

2. ʄʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ

(ʆɹʅ) ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʥʘʥʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʄʂɿ.

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ʉɹʅ ʫ ʥʦʪʘʮʽʾ IDEF020



ʄʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ

ɿʥʘʥʥʷʦʨʛʘʥʽʟʘʮʽʾïʮʝʨʽʟʥʦʤʘʥʽʪʥʘʽʥʬʦʨʤʘʮʽʷ,ʥʝʦʙʭʽʜʥʘʜʣʧ̫ʽʜʪʨʠʤʢʠ
ʦʩʥʦʚʥʠʭʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚʦʨʛʘʥʽʟʘʮʽʾʥʘʚʠʩʦʢʦʤʫʨʽʚʥʽ,ʘʪʘʢʦʞʜʣʘ̫ʜʝʢʚʘʪʥʦʛʦ
ʨʝʘʛʫʚʘʥʥʷʥʘʨʽʟʥʦʤʘʥʽʪʥʽʚʧʣʠʚʠ. ʋ ʨʦʣʦ̔ʨʛʘʥʽʟʘʮʽʾʚʥʘʰʦʤʫʚʠʧʘʜʢʫʤʦʞʝ
ʚʠʩʪʫʧʘʪʠʷʢʦʩʚʽʪʥʷʫʩʪʘʥʦʚʘ,ʪʘʢ̔ʙʫʜʴ-ʷʢʝʧʽʜʧʨʠʻʤʩʪʚʦ,ʱʦʙʘʞʘʻʦʨʛʘʥʽʟʫʚʘʪʠ
ʦʩʚʽʪʥʽʡʧʨʦʮʝʩʜʣʩ̫ʚʦʾʭʩʧʽʚʨʦʙʽʪʥʠʢʽʚ.

ʂʝʨʫʚʘʥʥʷʟʥʘʥʥʷʤʠʬʦʢʫʩʫʻʪʴʩʷʥʘʪʦʤʫ,ʷʢʦʨʛʘʥʽʟʘʮʽʷʚʠʟʥʘʯʘʻ,ʩʪʚʦʨʶʻ,
ʟʜʦʙʫʚʘʻ,ʨʦʟʧʦʜʽʣʷʻʟ̔ʘʩʪʦʩʦʚʫʻʟʥʘʥʥʷ.

ʂʦʤʧʦʥʝʥʪʠʤʦʜʝʣʽʢʝʨʫʚʘʥʥʷʟʥʘʥʥʷʤʠ(ʂɿ):

ʂɿ=<Tree-Net, ʇʊʄ, ʄʇʂ>

Tree-Netïɯʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʘʤʦʜʝʣʴʦʨʛʘʥʽʟʘʮʽʾʥʘʚʯʘʣʴʥʦʛʦʢʦʥʪʝʥʪʫ
ʇʊʄïʇʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʘʤʦʜʝʣʴʬʦʨʤʘʣʽʟʘʮʽʾʩʤʠʩʣʫʥʘʚʯʘʣʴʥʦʛʦʢʦʥʪʝʥʪʫ
ʄʇʂïʄʦʜʝʣʴʧʨʦʬʝʩʽʡʥʠʭʢʦʤʧʝʪʝʥʮʽʡ.

ʅʘ ʨʽʚʥʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ ʚ ʩʠʩʪʝʤʽ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ: 

1. ʉʪʨʫʢʪʫʨʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ Web-ʢʦʥʪʝʥʪʫ(Tree-Net)

2. ʌʦʨʤʘʣʽʟʘʮʽʷ ʟʚôʷʟʢʽʚ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴʤʽʞ ʜʽʣʷʥʢʘʤʠ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ
(Tree-Net)

3. ʌʦʨʤʘʣʽʟʘʮʽʷ ʩʤʠʩʣʫ ʥʘʚʯʘʣʴʥʠʭ ʪʝʢʩʪʽʚ ʽ ʩʝʤʘʥʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 
ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽʜʣʷ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ(Tree-Net, ʇʊʄ)

4. ʄʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧʝʪʝʥʮʽʡ, ʧʨʦʬʝʩʽʡ ʽ ʧʦʩʘʜʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʱʦ ʚʠʤʘʛʘʻʪʴʩʷ 
ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ (ʄʇʂ). 

21



Tree-Net ï̔ ʻʨʘʨʭʽʯʥʦ-ʤʝʨʝʞʝʚʘ ʤʦʜʝʣʴ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ

Tree-Netïʩʫʢʫʧʥʽʩʪʴʜʚʦʭʚʟʘʻʤʦʧʦʚʷʟʘʥʠʭʦʙʣʘʩʪʝʡ: ʢʦʥʪʝʥʪʫʽ
ʪʝʤʘʪʠʯʥʠʭʛʨʫʧ.

Tree-Net=<Vrange , Grange> , 

ʜʝVrangeïʦʙʣʘʩʪʴʢʦʥʪʝʥʪʫ,Grangeïʦʙʣʘʩʪʴʪʝʤʘʪʠʯʥʠʭʛʨʫʧ.

Vrange=<V, Ch, F, N, A, VType, AType>, 

ʜʝV ïʝʣʝʤʝʥʪʠʢʦʥʪʝʥʪʫ(ʽʥʬʦʨʤʘʮʽʡʥʽWeb-ʩʪʦʨʽʥʢʠ); Ch, F ï
ʚʽʜʥʦʰʝʥʥʷ,ʱʦʟʘʜʘʶʪʴʜʦʯʽʨʥʽʙ̔ʘʪʴʢʽʚʩʴʢʽʟʚ'ʷʟʢʠʚʽʜʧʦʚʽʜʥʦ; Nï
ʚʽʜʥʦʰʝʥʥʷ,ʱʦʟʘʜʘʻʙʽʥʘʨʥʽʟʚ'ʷʟʢʠ; A ïʚʽʜʥʦʰʝʥʥʷʧʩʝʚʜʦʥʽʤʽʚ;
VTypeïʪʠʧʽʟʘʮʽʷʝʣʝʤʝʥʪʽʚʢʦʥʪʝʥʪʫ; VTypeïʪʠʧʽʟʘʮʽʷʚʽʜʥʦʰʝʥʴ
ʧʩʝʚʜʦʥʽʤʽʚ.

Grange =<G, ChG, FG, VG>,

ʜʝG ïʤʥʦʞʠʥʘʪʝʤʘʪʠʯʥʠʭʛʨʫʧ; ChG, FG ïʚʽʜʥʦʰʝʥʥʷ,ʱʦ
ʟʘʜʘʶʪʴʜʦʯʽʨʥʽʙ̔ʘʪʴʢʽʚʩʴʢʽʟʚ'ʷʟʢʠʤʽʞʛʨʫʧʘʤʠʚʽʜʧʦʚʽʜʥʦ; VG ï
ʚʽʜʥʦʰʝʥʥʷ,ʱʦʟʘʜʘʻʟʚ'ʷʟʢʠʤʽʞʛʨʫʧʘʤʠʢ̔ʦʥʪʝʥʪʦʤ. 22



ɼʝʨʝʚʦ ʢʦʥʪʝʥʪʫ

ʄʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ:V = {vi},  ʜʝ i=1..nV  . ɼʦʯʽʨʥʽ 

ʝʣʝʤʝʥʪʠ: Ch:VŸ2V . ɺʽʜʥʦʰʝʥʥʷ ʙʘʪʴʢʽʚʩʪʚʘ:F:VŸV. ʆʧʝʨʘʪʦʨ 

ʚʠʟʥʘʯʝʥʥʷ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ-ʥʘʱʘʜʢʽʚ: Desc(e),  eÍV.

ʊʘʢʠʤ ʯʠʥʦʤ <V, Ch,F> ʤʥʦʞʠʥʘ ʢʦʥʪʝʥʪʫ ʨʘʟʦʤ ʽʟ 

ʽʻʨʘʨʭʽʯʥʠʤʠ ʚʽʜʥʦʰʝʥʥʷʤʠ ʟʘʜʘʻ ʜʝʨʝʚʦ ʢʦʥʪʝʥʪʫ: 

23



ʇʩʝʚʜʦʥʽʤʠ ʽ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʥʪʫ

ʊʝʥʜʝʥʮʽʾʧʨʠʤʥʦʞʝʥʥʷʽʥʬʦʨʤʘʮʽʾʽ ʟʥʘʥʫɹʩʢʣʘʜʥʶʶʪʴʦʜʥʦʟʥʘʯʥʫ

ʢʘʪʘʣʦʛʽʟʘʮʽʶʽʥʬʦʨʤʘʮʽʡʥʠʭʦʙôʻʢʪʽʚ. ʆʜʥʠʤʟʝʬʝʢʪʠʚʥʠʭʤʝʪʦʜʽʚʛʥʫʯʢʦʛʦ

ʫʧʨʘʚʣʽʥʥʷʢʦʥʪʝʥʪʦʤʽʧʦʙʫʜʦʚʠʝʬʝʢʪʠʚʥʦʾʥʘʚʽʛʘʮʽʡʥʦʾʩʭʝʤʠWeb-ʩʘʡʪʫʻ

ʪʝʭʥʦʣʦʛʽʷʧʩʝʚʜʦʥʽʤʽʚʫʤʦʜʝʣʽTree-Net. ʆʩʥʦʚʥʠʤʟʘʚʜʘʥʥʷʤʮʴʦʛʦʤʝʪʦʜʫʻ

ʟʘʙʝʟʧʝʯʝʥʥʷʧʦʚʪʦʨʥʦʛʦʚʠʢʦʨʠʩʪʘʥʥʷʚʞʝ̔ ʩʥʫʶʯʦʛʦʢʦʥʪʝʥʪʫʜʣ ʥ̫ʦʚʠʭ

ʩʧʝʮʠʬʽʯʥʠʭʮʽʣʝʡ. ɺʽʜʙʫʚʘʻʪʴʩʷʮʝʟʘʚʜʷʢʠʤʦʞʣʠʚʦʩʪʽʨʦʟʪʘʰʫʚʘʪʠʚʞʝ

ʽʩʥʫʶʯʠʡʚʩʠʩʪʝʤʽʝʣʝʤʝʥʪʢʦʥʪʝʥʪʫʚ̔ ʥʰʦʤʫʤʽʩʪʽʽʻʨʘʨʭʽʾ.

ʉʫʪʥʽʩʪʴʟʘʩʪʦʩʫʚʘʥʥʷʪʝʭʥʦʣʦʛʽʾʧʩʝʚʜʦʥʽʤʽʚʧʦʣʷʛʘʻʫʚʩʪʘʥʦʚʣʝʥʥʽʚʽʜʥʦʰʝʥʴ

ʤʽʞʜʚʦʤʘʝʣʝʤʝʥʪʘʤʠʢʦʥʪʝʥʪʫ,ʦʜʠʥʟʷʢʠʭʩʪʘʜ̒ʞʝʨʝʣʦʤʜʝʷʢʠʭʩʚʦʾʭ

ʚʣʘʩʪʠʚʦʩʪʝʡ,ʘʽʥʰʠʡïʾʭʦʜʝʨʞʫʚʘʯʝʤ. ɺʽʜʥʦʰʝʥʥʷʧʩʝʚʜʦʥʽʤʽʚʦʧʠʩʫʻʪʴʩʷ

ʥʘʩʪʫʧʥʠʤʚʽʜʦʙʨʘʞʝʥʥʷʤ:

A: VŸV

ʊʘʢʠʤʯʠʥʦʤʢʘʞʝʤʦ,ʱʦʝʣʝʤʝʥʪvk ʧ̒ʩʝʚʜʦʥʽʤʦʤʝʣʝʤʝʥʪʘvl ʫʪʦʤʫʨʘʟʽ,ʢʦʣʠ

(vk,vl)ÍA,ʧʨʠʮʴʦʤʫvkʚʽʜʽʛʨʘʻʨʦʣʦɹʜʝʨʞʫʚʘʯʘ,ʘvlïʜʞʝʨʝʣʘ.

ɺʽʜʥʦʰʝʥʥʷçʧʩʝʚʜʦʥʽʤèʨʦʟʜʽʣʷʻʪʴʩʷʥʘʪʘʢʪ̔ʠʧʠ: ʧʦʩʠʣʘʥʥʷ,ʩʪʘʪʠʯʥʘʢʦʧʽʷ,

ʜʠʥʘʤʽʯʥʘʢʦʧʽʷ,ʩʪʘʪʠʯʥʘʚʠʙʽʨʢʘ,ʜʠʥʘʤʽʯʥʘʚʠʙʽʨʢʘ. ʊʠʧʚʽʜʥʦʰʝʥʥʷʢʝʨʫʻʪʠʤ,

ʷʢʩ̔ʘʤʝʚʣʘʩʪʠʚʦʩʪʽʝʣʝʤʝʥʪʘ-ʜʞʝʨʝʣʘʦʪʨʠʤʘʻʝʣʝʤʝʥʪ-ʦʜʝʨʞʫʚʘʯ. ʉʫʢʫʧʥʽʩʪʴ

ʪʠʧʽʚʷʚʣʷʻʩʦʙʦʶʤʥʦʞʠʥʫ:

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

ʊʠʧʽʟʘʮʽʷʚʽʜʥʦʰʝʥʥʷʧʩʝʚʜʦʥʽʤʽʚʟʘʜʘʻʪʴʩʷʚʽʜʦʙʨʘʞʝʥʥʷʤ: AType:AŸATypes.
24



ʂʦʥʪʝʥʪ ʷʢ ʦʨʽʻʥʪʦʚʘʥʠʡ ʘʮʠʢʣʽʯʥʠʡ ʛʨʘʬ

ʉʫʢʫʧʥʽʩʪʴ ʤʥʦʞʠʥʠ ʢʦʥʪʝʥʪʫ, ʽʻʨʘʨʭʽʯʥʠʭ ʚʽʜʥʦʰʝʥʴ ʽ 

ʚʽʜʥʦʰʝʥʥʷ ʧʩʝʚʜʦʥʽʤʽʚ <V, Ch,F, A>ʟʘʜʘʻ ʩʪʨʫʢʪʫʨʫ ʢʦʥʪʝʥʪʫ ʫ 

ʚʠʛʣʷʜʽʦʨʽʻʥʪʦʚʘʥʦʛʦ ʘʮʠʢʣʽʯʥʦʛʦ ʛʨʘʬʫ: 
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ʂʦʥʪʝʥʪ ʷʢ ʤʝʨʝʞʘ

ɹʽʥʘʨʥʽ ʟʚôʷʟʢʠ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ:  N Ì V ³V, -

ʟʘʜʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦʶ ʢʚʘʜʨʘʪʥʦʶ (nV³nV)ʤʘʪʨʠʮʝʶ Nw = ||nwij||.

ʉʫʢʫʧʥʽʩʪʴ ʤʥʦʞʠʥʠ ʢʦʥʪʝʥʪʫ, ʚʽʜʥʦʰʝʥʴ ʙʘʪʴʢʽʚʩʪʚʘ, ʚʽʜʥʦʰʝʥʥʷ 

ʧʩʝʚʜʦʥʽʤʽʚ ʽ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ <V, Ch,F, A, N>ʟʘʜʘʻ ʩʪʨʫʢʪʫʨʫ 

ʢʦʥʪʝʥʪʫ ʫ ʚʠʛʣʷʜʽ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʫ ʘʙʦʤʝʨʝʞʽ: 

26



ʊʠʧʽʟʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʽ ʩʝʤʘʥʪʠʯʥʠʡ ʙʣʦʢ ʢʦʥʪʝʥʪʫ

ʄʥʦʞʠʥʘʪʠʧʽʚ, ʘʙʦʩʝʤʘʥʪʠʯʥʠʭʨʦʣʝʡʝʣʝʤʝʥʪʽʚʢʦʥʪʝʥʪʫ: VTypes={item,

list, block}, ʜʝitemʦʟʥʘʯʘʻʟʚʠʯʘʡʥʠʡʝʣʝʤʝʥʪʢʦʥʪʝʥʪʫ,list ïʩʧʠʩʦʢ,blockï

ʩʝʤʘʥʪʠʯʥʠʡʙʣʦʢ. ʉʝʤʘʥʪʠʯʥʽʨʦʣʘ̔ʙʦʪʠʧʠʝʣʝʤʝʥʪʽʚʢʦʥʪʝʥʪʫʟʘʜʘʶʪʴʩʷ

ʚʽʜʥʦʰʝʥʥʷʤ: VType:VŸVtypes

ʉʝʤʘʥʪʠʯʥʠʡʙʣʦʢïʮʝʤʥʦʞʠʥʘʝʣʝʤʝʥʪʽʚʢʦʥʪʝʥʪʫ,ʷʢʤ̔ʘʶʪʴʣʦʛʽʯʥʫʽ

ʩʪʨʫʢʪʫʨʥʫʻʜʥʽʩʪʴ,ʚʦʥʠʤʘʶʪʴ̒ʜʠʥʝʜʞʝʨʝʣʦʧʦʭʦʜʞʝʥʥʷ,ʥʘʧʨʠʢʣʘʜʦʜʥʝ

ʘʚʪʦʨʩʪʚʦ,ʽʧʦʜʘʶʪʴʦʜʥʫʪʝʤʫ. ʄʥʦʞʠʥʘʝʣʝʤʝʥʪʽʚʩʝʤʘʥʪʠʯʥʦʛʦʙʣʦʢʫ

ʚʠʟʥʘʯʘʻʪʴʩʷʦʧʝʨʘʪʦʨʦʤDesc(v), ʜʝvïʚʝʨʰʠʥʘʙʣʦʢʫʫʜʝʨʝʚʽʢʦʥʪʝʥʪʫ.

ʇʨʠʢʣʘʜ ʩʝʤʘʥʪʠʯʥʠʭ ʙʣʦʢʽʚ. ɽʣʝʤʝʥʪʠ, ʧʦʟʥʘʯʝʥʽ ʷʢ ʙʣʦʢ, ʩʪʘʶʪʴ ʯʘʩʪʠʥʦʶ ʥʦʚʦʛʦ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʙʣʦʢʫ ʨʘʟʦʤ ʽʟ ʫʩʽʤʘ ʾʭ ʥʘʱʘʜʢʘʤʠ27



ʊʝʤʘʪʠʯʥʽ ʛʨʫʧʠ ʽ ʾʭ ʟʚôʷʟʦʢ ʟ ʢʦʥʪʝʥʪʦʤ

ʊʝʤʘʪʠʯʥʽʛʨʫʧʠʩʣʫʞʘʪʴʜʣ ʦ̫ʨʛʘʥʽʟʘʮʽʾʨʽʟʥʦʤʘʥʽʪʥʠʭʤʽʞʧʨʝʜʤʝʪʥʠʭʽ
ʚʥʫʪʨʽʰʥʴʦʧʨʝʜʤʝʪʥʠʭʟʚôʷʟʢʽʚʤʽʞʝʣʝʤʝʥʪʘʤʠʢʦʥʪʝʥʪʫ. ʊʝʤʘʪʠʯʥʽʛʨʫʧʠʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ
ʜʣʤ̫ʦʜʝʣʶʚʘʥʥʷʧʨʝʜʤʝʪʥʠʭʦʙʣʘʩʪʝʡ,ʢʘʪʘʣʦʛʽʟʘʮʽʾʛ̔ʨʫʧʫʚʘʥʥʷʘʩʦʮʽʘʪʠʚʥʦʛʦʢʦʥʪʝʥʪʫ.
ʊʝʤʘʪʠʯʥʽʛʨʫʧʠʷʚʣʷʶʪʴʩʦʙʦʶʪʘʢʩʦʥʦʤʽʶʧʨʝʜʤʝʪʥʠʭʦʙʣʘʩʪʝʡ.

ʄʥʦʞʠʥʘʛʨʫʧ: G = { g1, é, gnG} . ɼʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ:ChG: GŸ2G. ɹʘʪʴʢʽʚʩʴʢʽ ʟʚ'ʷʟʢʠ:FG: 
GŸG. ʆʧʝʨʘʪʦʨ ʚʠʟʥʘʯʝʥʥʷ ʛʨʫʧ-ʥʘʱʘʜʢʽʚ: DescG(g), gÍG.ɺʠʟʥʘʯʝʥʥʷ ʥʘʱʘʜʢʽʚ ʤʥʦʞʠʥʠ 
ʛʨʫʧ: 

DescGG(A)=Ç(DescG(gi)),ʜʝ giÍA, AÌG

ɻʝʥʝʘʣʦʛʽʯʥʘ ʣʽʥʽʷ ʛʨʫʧʠ g: AncG(g),gÍG. 

ɻʝʥʝʘʣʦʛʽʯʥʘ ʣʽʥʽʷ ʤʥʦʞʠʥʠ ʛʨʫʧAÌG: AncGG(A)=Ç(AncG(gi)), ʜʝgiÍA, AÌG.

ɿʚ'ʷʟʦʢ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ ʟ ʪʝʤʘʪʠʯʥʠʤʠ ʛʨʫʧʘʤʠ

ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʢʦʥʪʝʥʪʫ ʤʦʞʝ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʜʦʚʽʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʛʨʫʧ: VG:GŸ2V. 
ɽʣʝʤʝʥʪʠ ʩʧʠʩʢʫ ʽ ʩʝʤʘʥʪʠʯʥʦʛʦ ʙʣʦʢʫ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʽʻʾ ʞ ʛʨʫʧʠ, ʱʦ ʡ 
ʛʦʣʦʚʥʠʡ ʝʣʝʤʝʥʪ: 

GV(v)={ g: vÍVG(g) Ù( vÍDesc(vǋ) ØvǋÍVG(g)ØVType(vǋ)=block )Ù

(vÍCh(vǋ)ØvǋÍVG(g)ØVType(vǋ)=list)}

ɽʣʝʤʝʥʪʠ ʢʦʥʪʝʥʪʫ, ʱʦ ʥʘʣʝʞʘʪʴ ʤʥʦʞʠʥʽ ʛʨʫʧAÌG:  

VGG(A)= { v: GV(v) ÆA ̧ 0}

ʂʦʥʪʝʥʪ ʛʽʣʢʠg: VGbr(g)={ v: gÍGV(v) ʘʙʦGV(v) ÆDescG(g) ̧ 0}

ʂʦʥʪʝʥʪ ʤʥʦʞʠʥʠ ʛʽʣʦʢA ÌG:

VGGbr(A)={ v: vÍVGbr(gi), ʜʝgiÍAÇDescGG(A)} 28



ʊʝʤʘʪʠʯʥʽ ʛʨʫʧʠ ʽ ʛʨʫʧʦʚʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ 

ʢʦʥʪʝʥʪʫ 
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ʊʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʪʝʥʪʫ

ʅʘʦʩʥʦʚʽʪʝʤʘʪʠʯʥʠʭʛʨʫʧʚʠʟʥʘʯʘʶʪʴʩʷʟʚôʷʟʢʠʘʩʦʮʽʘʪʠʚʥʦʩʪʽʤʽʞʝʣʝʤʝʥʪʘʤʠ

ʢʦʥʪʝʥʪʫʽʪʘʢʠʤʯʠʥʦʤʟʥʘʭʦʜʷʪʴʩʷʨʽʟʥʽʦʙʣʘʩʪʽʘʩʦʮʽʘʪʠʚʥʦʩʪʽʜʣʝ̫ʣʝʤʝʥʪʘ

ʢʦʥʪʝʥʪʫ.

ʅʘʡʙʣʠʞʯʝʢʦʣʦʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦʢʦʥʪʝʥʪʫʝʣʝʤʝʥʪʫa, aÍV

ʩʣʫʞʠʪʴʜʣʚ̫ʠʟʥʘʯʝʥʥʷʩʫʢʫʧʥʦʩʪʽʥʘʡʙʽʣʴʰʙʣʠʟʴʢʦʛʦʟʘʟʤʽʩʪʦʤʢʦʥʪʝʥʪʫʪʽʻʾʞ

ʪʝʤʘʪʠʢʠ:

VnarrowG(a)={v: GV(v) ÆGV(a)̧ 0}

ʇʦʤʽʨʥʝ(ʟʘʛʣʠʙʣʶʶʯʝ)ʢʦʣʦʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦʢʦʥʪʝʥʪʫʝʣʝʤʝʥʪʫa,

aÍVʩʣʫʞʠʪʴʜʣʚ̫ʠʟʥʘʯʝʥʥʷʥʘʙʦʨʫʢʦʥʪʝʥʪʫʪʽʻʾʞʪʝʤʘʪʠʢʠ,ʫʪʦʤʫʯʠʩʣʽʧʦʪʝʤʘʤ

ʚʫʞʯʦʛʦʩʧʝʮʠʬʽʯʥʦʛʦʭʘʨʘʢʪʝʨʫ:

VmediumG(a)= VnarrowG(a)Ç{v: vÍVGGbr(Ga), ʜʝ Ga = GV(a)}

ʐʠʨʦʢʝʢʦʣʦ(ʫʟʘʛʘʣʴʥʶʶʯʝ)ʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦʢʦʥʪʝʥʪʫʝʣʝʤʝʥʪʫa,

aÍVʩʣʫʞʠʪʴʜʣʚ̫ʠʟʥʘʯʝʥʥʷʢʦʥʪʝʥʪʫʪʽʻʾʞʪʝʤʘʪʠʢʠʪ̔ʝʤʘʪʠʢʠʙʽʣʴʰʟʘʛʘʣʴʥʦʾ:

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

ʇʦʚʥʝʢʦʣʦʪʝʤʘʪʠʯʥʦ-ʘʩʦʮʽʘʪʠʚʥʦʛʦʢʦʥʪʝʥʪʫʝʣʝʤʝʥʪʫa, aÍVʩʣʫʞʠʪʴʜʣʷ

ʚʠʟʥʘʯʝʥʥʷʧʦʚʥʦʛʦʥʘʙʦʨʫʘʩʦʮʽʘʪʠʚʥʦʛʦʢʦʥʪʝʥʪʫʪʽʻʾʞ ʪʝʤʘʪʠʢʠ,ʘʪʘʢʦʞ

ʩʧʦʨʽʜʥʝʥʠʭʪʝʤʘʪʠʢʷʢʙʽʣʴʰʟʘʛʘʣʴʥʦʛʦ,ʪʘʢ̔ʙʽʣʴʰʩʧʝʮʠʬʽʯʥʦʛʦʭʘʨʘʢʪʝʨʫ:

VtotalG(a)= VmediumG(a) Ç{v: vÍVGG( AncGG(Ga) ), ʜʝ Ga = GV(a)}
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ɿʘʜʘʯʽ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ Tree-Net

1.ɯʻʨʘʨʭʽʯʥʝ ʽ ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʧʦʜʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙôʻʤʽʚ Web-ʢʦʥʪʝʥʪʫ
ʧʦ ʨʽʟʥʠʤ ʧʨʝʜʤʝʪʥʠʤ ʦʙʣʘʩʪʷʤ;

2.ʇʽʜʪʨʠʤʢʘ ʤʽʞʧʨʝʜʤʝʪʥʠʭʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʥʫʪʨʽʰʥʴʦʧʨʝʜʤʝʪʥʠʭ
ʟʚôʷʟʢʽʚ;

3.ʅʘʷʚʥʽʩʪʴ ʰʠʨʦʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦ ʪʝʤʘʪʠʯʥʦʤʫ ʽ ʘʩʦʮʽʘʪʠʚʥʦʤʫ 
ʛʨʫʧʫʚʘʥʥʶ ʪʘʩʦʨʪʫʚʘʥʥʶ ʢʦʥʪʝʥʪʫ;

4.ʇʽʜʪʨʠʤʢʘ ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʴʦʛʦ ʧʦʨʪʘʣʫ, ʷʢ ʥʝʦʙʭʽʜʥʘ 
ʩʢʣʘʜʦʚʘ ʚ ʫʤʦʚʘʭ ʷʚʠʱʘ çʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʠʙʫʭʫè; ʜʦʩʪʫʧʥʽʩʪʴ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʥʘʚʽʪʴ ʧʨʠ ʫʤʦʚʽ ʥʝʧʦʚʥʦʛʦ ʦʧʠʩʫ;

5.ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʥʪʫʽ ʦʨʛʘʥʽʟʘʮʽʷ ʥʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ 
ʢʫʨʩʽʚ ʥʘ ʦʩʥʦʚʽ ʽʩʥʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ;

6.ʇʽʜʪʨʠʤʢʘ ʧʨʦʮʝʩʫʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠʚ ʢʦʥʪʝʢʩʪʽ ʧʨʦʮʝʩʫ 
ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ;

7.ʈʝʘʣʽʟʘʮʽʷ ʰʠʨʦʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʫʧʨʘʚʣʽʥʥʷ ʽ ʥʘʚʽʛʘʮʽʾ Web-
ʢʦʥʪʝʥʪʦʤʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɯʥʪʝʨʥʝʪ-
ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ ʢʘʪʘʣʦʛʽʟʘʮʽʷ ʽ ʨʫʙʨʠʢʘʮʽʷ ʢʦʥʪʝʥʪʫ, ʪʝʭʥʦʣʦʛʽʾ 
ʤʽʪʦʢ (ʪʝʛʽʚ), ʦʨʛʘʥʽʟʘʮʽʷ ʤʝʥʶ, ʨʦʟʜʽʣʽʚ ʽ ʧʽʜʨʦʟʜʽʣʽʚ ʩʘʡʪʫ;

8. Tree-Net ʟʘʙʝʟʧʝʯʫʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʤʝʪʦʜʽʚ ʛʝʥʝʨʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 
ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.
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ʇʦʥʷʪʽʡʥʦ-ʪʝʟʠʩʥʘ ʤʦʜʝʣʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʩʤʠʩʣʫ 

ʢʦʥʪʝʥʪʫ (ʇʊʄ)

ʇʊʄïʤʦʜʝʣʴʬʦʨʤʘʣʽʟʘʮʽʾʜʠʜʘʢʪʠʯʥʦʛʦʪʝʢʩʪʫ. ʇʊʄʩʣʫʞʠʪʴʷʢʟʘʩʽʙ
ʤʦʜʝʣʶʚʘʥʥʷʩʤʠʩʣʫʢʦʥʪʝʥʪʫʉɹʅ. ʅʘʚʯʘʣʴʥʠʡʪʝʢʩʪʬʦʨʤʘʣʽʟʫʻʪʴʩʷ
ʰʣʷʭʦʤʚʠʜʽʣʝʥʥʷʟ ʥʴʦʛʦʩʝʤʘʥʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʠʭʝʣʝʤʝʥʪʽʚ. ʇʊʄ
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷʜʣʘ̫ʚʪʦʤʘʪʠʟʘʮʽʾʧʦʙʫʜʦʚʠʜʠʜʘʢʪʠʯʥʦʾʦʥʪʦʣʦʛʽʾʽ
ʘʚʪʦʤʘʪʠʟʘʮʽʾʧʦʙʫʜʦʚʠʟʘʩʦʙʽʚʢʦʥʪʨʦʣʶʟʥʘʥʴ, ʱʦʚ ʩʚʦʯʁʝʨʛʫ
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷʜʣʘ̫ʜʘʧʪʘʮʽʾʥʘʚʯʘʣʴʥʦʛʦʧʨʦʮʝʩʫ. ʉʪʨʫʢʪʫʨʘʇʊʄ:

ʇʊʄ=< CTrange, V rel
range, D rel

range>,

ʜʝ CTrangeïʦʙʣʘʩʪʴ ʧʦʥʷʪʴ ʽ ʪʝʟ; V rel
rangeïʦʙʣʘʩʪʴ ʟʚ'ʷʟʢʫ ʟ ʢʦʥʪʝʥʪʦʤ; 

Drel
rangeïʦʙʣʘʩʪʴ ʦʧʠʩʫ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ.

CTrange=<C , T, CT, TC, TClasses, TClass, CClasses, CClass>,

ʜʝ Cïʤʥʦʞʠʥʘ ʧʦʥʷʪʴ; T ïʤʥʦʞʠʥʘ ʪʝʟ; CT, TCïʟʚ'ʷʟʢʠ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʽ 
ʪʝʟʘʤʠ; TClasses̔  CClassesïʚʽʜʧʦʚʽʜʥʦ ʤʥʦʞʠʥʘ ʢʣʘʩʽʚ ʪʝʟ ʽ ʧʦʥʷʪʴ; TClassʽ

CClassïʚʽʜʧʦʚʽʜʥʦ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʝʟ ʽ ʧʦʥʷʪʴ.

V rel
range=< V, TV, VT, VC, CV>,

ʜʝ Vïʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʝʥʪʫ;TV, VTʪʘ VC, CVïʟʚ'ʷʟʢʠʤʽʞ 
ʢʦʥʪʝʥʪʦʤ ʽ ʪʝʟʘʤʠ ʪʘ ʢʦʥʪʝʥʪʦʤ ʽ ʧʦʥʷʪʪʷʤʠ ʚʽʜʧʦʚʽʜʥʦ.

32



ʂʦʥʮʝʧʮʽʷ ʇʊʄ

ʄʝʪʘʇʊʄïʩʠʥʪʝʟʢʦʛʥʽʪʠʚʥʦ-ʩʝʤʘʥʪʠʯʥʦʛʦʤ̔ʦʚʥʦ-ʜʠʜʘʢʪʠʯʥʦʛʦ
ʧʽʜʭʦʜʽʚʜʦʧʦʜʘʥʥʷʟʥʘʥʴ. ʇʊʄ̌ ʨʫʥʪʫʻʪʴʩʷʥʘʧʨʠʥʮʠʧʘʭʘʥʘʣʽʟʫʪʝʢʩʪʽʚ,
ʷʢʟ̔ʘʩʪʦʩʦʚʫʶʪʴʩʷʚʛʝʨʤʝʥʝʚʪʠʮʽ,ʥʘʫʮʽ,ʷʢʘʜʦʩʣʽʜʞʫʻʤʝʪʦʜʠʪʣʫʤʘʯʝʥʥʷ
ʪʝʢʩʪʫ. ɿʽʥʰʦʛʦʙʦʢʫʇʊʄʜʦʟʚʦʣʷʻʘʚʪʦʤʘʪʠʟʫʚʘʪʠʧʦʙʫʜʦʚʫʩʧʝʮʽʘʣʴʥʦʾ
ʜʠʜʘʢʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾʩʝʤʘʥʪʠʯʥʦʾʤʝʨʝʞʽ.

ɿʥʘʥʥʷʚʠʜʦʙʫʚʘʶʪʴʩʷʝʢʩʧʝʨʪʦʤʙʝʟʧʦʩʝʨʝʜʥʴʦʽʟʥʘʚʯʘʣʴʥʦʛʦʤʘʪʝʨʽʘʣʫ
ʰʣʷʭʦʤʦʩʤʠʩʣʝʥʦʛʦʯʠʪʘʥʥʷʥ̔ʝʩʢʣʘʜʥʠʭʤʘʥʽʧʫʣʷʮʽʡʟʪʝʢʩʪʦʤ.

ʇʦʥʷʪʪʷʚʢʘʟʫʻ ʥʘ ʜʝʷʢʠʡ ʦʙʛʦʚʦʨʶʚʘʥʠʡ ʦʙôʻʢʪ ʟ ʦʙʣʘʩʪʽ ʟʥʘʥʴ, ʧʨʝʜʤʝʪ, 
ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʫ. ʄʥʦʞʠʥʘ ʧʦʥʷʪʴ: 

C={c1,é,cn1}

ʊʝʟʘïʮʝ ʜʝʷʢʘ ʚʽʜʦʤʽʩʪʴ ʘʙʦ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʧʦʥʷʪʪʷ. ʄʥʦʞʠʥʘ ʪʝʟ:

T={t1,é, tn2}

ʇʦʥʷʪʪʷ ʤʦʞʝ ʤʘʪʠ ʜʦʚʽʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʟ. ʂʦʞʥʘ ʪʝʟʘ ʩʪʦʩʫʻʪʴʩʷ ʦʜʥʦʛʦ 
ʧʦʥʷʪʪʷ. ɿʚôʷʟʦʢ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʽ ʪʝʟʘʤʠ: 

CT:TŸC,   TC:CŸ2T

ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʦʥʷʪʴ ʽ ʪʝʟ: CClass= CŸCClasses; TClass= TŸTClasses,

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

TClasses = {tDefinition, tDestination, tEssence, tSyntax, tGeneral, tList, tListItem, tImage, 
tSynonym, tAbbrev, tAbbrevDecode, tCode, tAttaching, tReverseEssence, tReverseGeneral}
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ʇʨʠʢʣʘʜʠ ʇʊ-ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʝʢʩʪʫ

ʊʨʝʫʛʦʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʦʡʢʦʡ 

ʯʠʩʝʣ (a,b,c), ʠ ʝʝ ʟʥʘʯʝʥʠʝ ʚ ʪʦʯʢʝ x ʚʳʯʠʩʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ 

ʚʳʨʘʞʝʥʠʶ:

ʇʦʥʷʪʪʷ

ʊʝʟʘ:[ʩʫʪʥʽʩʪʴ]

ʆʨʠʛʽʥʘʣʦʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘʚʚʘʞʘʻʪʴʩʷʝʣʝʢʪʨʦʥʥʠʡ 

ʧʨʠʤʽʨʥʠʢ ʜʦʢʫʤʝʥʪʘ ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ ʨʝʢʚʽʟʠʪʘʤʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʮʠʬʨʦʚʠʤ ʧʽʜʧʠʩʦʤ ʘʚʪʦʨʘ

ʇʦʥʷʪʪʷ

ʊʝʟʘ:[ʚʠʟʥʘʯʝʥʥʷ]
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ʇʨʠʢʣʘʜʠ ʇʊ-ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʝʢʩʪʫ

ʈʠʩʫʥʦʢ 5. ʉʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʵʪʘʧʳ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ

ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ:ʚʚʝʜʝʥʠʝ ʥʝʯʝʪʢʦʩʪʠ (ʬʘʟʠʬʠʢʘʮʠʷ), 

ʥʝʯʝʪʢʠʡ ʚʳʚʦʜ, ʢʦʤʧʦʟʠʮʠʷ ʠ ʧʨʠʚʝʜʝʥʠʝ ʢ ʯʝʪʢʦʩʪʠ, ʠʣʠ 

ʜʝʬʘʟʠʬʠʢʘʮʠʷ(ʩʤ. ʨʠʩʫʥʦʢ 5). 

ʇʦʥʷʪʪʷ

ʊʝʟʘ [ʩʧʠʩʦʢ]

ʇʦʥʷʪʪʷ

ʊʝʟʘ [ʟʦʙʨʘʞʝʥʥʷ]
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ɿʚôʷʟʦʢ ʇʊ-ʩʫʪʥʦʩʪʝʡ ʟ ʢʦʥʪʝʥʪʦʤ. ɯʥʪʝʛʨʘʮʽʷ ʟ Tree-Net

ʂʦʞʝʥʝʣʝʤʝʥʪʢʦʥʪʝʥʪʫvi ʤʦʞʝʩʪʘʪʠʜʞʝʨʝʣʦʤʜʦʚʽʣʴʥʦʾʢʽʣʴʢʦʩʪʽʪʝʟ
tj, ʱʦʟʘʜʘʻʪʴʩʷʚʽʜʦʙʨʘʞʝʥʥʷʤ: TV:VŸ2T. ʂʦʞʥʘtj, ʫ ʩʚʦʯʁʝʨʛʫ,
ʩʪʦʩʫʻʪʴʩʷʦʜʥʦʛʦʥʘʚʯʘʣʴʥʦʛʦʬʨʘʛʤʝʥʪʫvi: VT:TŸV
ʇʦʥʷʪʪʷ,ʷʢʩ̔ʪʦʩʫʶʪʴʩʷʜʘʥʦʾʥʘʚʯʘʣʴʥʦʾʜʽʣʷʥʢʠ,ʚʠʟʥʘʯʘʶʪʴʩʷ

ʦʧʝʨʘʪʦʨʦʤ:
CV(v)={c: TV(v) ÆTC(c) ̧ 0 }

ɺʽʜʧʦʚʽʜʥʦʥʘʚʯʘʣʴʥʠʡʤʘʪʝʨʽʘʣ,ʷʢʦʛʦʩʪʦʩʫʻʪʴʩʷʜʘʥʝʧʦʥʷʪʪʷ,
ʚʠʟʥʘʯʘʻʪʴʩʷʦʧʝʨʘʪʦʨʦʤ:

VC(c)={v: TV(v) ÆTC(c) ̧ 0}
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ʇʦʙʫʜʦʚʘ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ ʇʊʄ

ɺʽʜʥʦʰʝʥʥʷʜʠʜʘʢʪʠʯʥʦʛʦʩʣʽʜʫʚʘʥʥʷʤʽʞʧʦʥʷʪʪʷʤʠ,ʱʦʚʢʘʟʫʻʥʘʪʝ,

ʱʦʧʝʚʥʝʧʦʥʷʪʪʷʜʠʜʘʢʪʠʯʥʦʧʝʨʝʜʫʻʽʥʰʦʤʫ,ʻʢʣʶʯʦʚʠʤʩʝʤʘʥʪʠʯʥʠʤ

ʟʚôʷʟʢʦʤʚʤʝʨʝʞʽʧʦʥʷʪʴʥʘʚʯʘʣʴʥʦʛʦʤʘʪʝʨʽʘʣʫʦʩʚʽʪʥʴʦʾʩʠʩʪʝʤʠ.

ɸʚʪʦʤʘʪʠʯʥʘʧʦʙʫʜʦʚʘʜʠʜʘʢʪʠʯʥʦʾʦʥʪʦʣʦʛʽʾʥʘʦʩʥʦʚʽʪʘʢʦʛʦ

ʚʽʜʥʦʰʝʥʥʷʟʜʽʡʩʥʶʻʪʴʩʷʰʣʷʭʦʤʩʝʤʘʥʪʠʢʦ-ʩʠʥʪʘʢʩʠʯʥʦʛʦʘʥʘʣʽʟʫ

ʝʣʝʤʝʥʪʽʚʇʊʄ̔ ʟʧʦʜʘʣʴʰʠʤʟʘʩʪʦʩʫʚʘʥʥʷʤʥʝʯʽʪʢʠʭʧʨʘʚʠʣ1.

ʆʙʣʘʩʪʴ ʦʧʠʩʫ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ, ʷʢ ʩʪʨʫʢʪʫʨʥʘ ʩʢʣʘʜʦʚʘ ʇʊʄ ʤʘʻ 

ʚʠʛʣʷʜ:

D rel
range=< CinC, CinT, Drel

rules, CFcinc, TClassCF, CtoC, CF_CtoC>,

ʜʝCinC:CŸ2C ʪʘCinT:CŸ2T ïʩʠʥʪʘʢʩʠʯʥʠʡʟʚôʷʟʦʢʤʽʞʧʦʥʷʪʪʷʤʠʽ

ʧʦʥʷʪʪʷʤʠʪʘʪʝʟʘʤʠʧ̔ʦʥʷʪʪʷʤʠʚʽʜʧʦʚʽʜʥʦ; Drel
rulesïʧʨʘʚʠʣʘʜʠʜʘʢʪʠʯʥʦʛʦ

ʩʣʽʜʫʚʘʥʥʷ; CFcinc=0,99 ïʟʥʘʯʝʥʥʷʬʘʢʪʦʨʫʚʧʝʚʥʝʥʦʩʪʽʜʣʧ̫ʨʘʚʠʣʘˉ1;

TClassCF:TClassŸX, ʜʝX=[-1..1] ïʬʘʢʪʦʨʠʚʧʝʚʥʝʥʦʩʪʽ,ʱʦʚʽʜʧʦʚʽʜʘʶʪʴ

ʢʣʘʩʘʤʪʝʟ; CtoC, CF_CtoC ïʜʠʜʘʢʪʠʯʥʽʚʽʜʥʦʰʝʥʥʷʤʽʞʧʦʥʷʪʪʷʤʠʽ

ʚʽʜʧʦʚʽʜʥʽʾʤʬʘʢʪʦʨʠʚʧʝʚʥʝʥʦʩʪʽ.

1 Buchanan B. G., Shortliffe E. H. ʪʘ ʽʥ. Rule-Based Expert Systems: The MYCIN Experiments of the 

Stanford Heuristic Programming Project. Reading, MA: Addison-Wesley, 1984. 37



ʇʦʥʷʪʪʷ ʊʝʟʘ

ADO

ʀʥʪʝʨʬʝʡʩ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʨʘʙʦʪʳ ʩ OLE DB, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʘʭ

ɹʦʣʝʝ ʰʠʨʦʢʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʧʦʥʷʪʠʝ ʜʘʥʥʳʝ, ʯʝʤ BDE

ʇʦʩʪʘʚʣʷʝʪʩʷ ʚ ʩʦʩʪʘʚʝ MDAC

OLE DB
ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʥʦʛʦ ʫʨʦʚʥʷ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʠʩʪʝʤʥʳʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ.

Microsoft

ɺ ʩʝʨʝʜʠʥʝ ʜʝʚʷʥʦʩʪʳʭ ʧʨʠʩʪʫʧʠʣʘ ʢ ʟʘʤʝʥʝ ʪʝʭʥʦʣʦʛʠʠ ODBCʪʝʭʥʦʣʦʛʠʝʡ 

OLE DB

MDAC

ʂʦʤʧʦʥʝʥʪʳ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ Microsoft

ʆʙʲʝʤʣʝʪ ʪʝʭʥʦʣʦʛʠʠ Microsoftʜʦʩʪʫʧʘ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ADO, 

OLE DB, ODBCʠ RDS

ɹʘʟʦʚʳʡʦʙʲʝʢʪ

ADO Field

ʍʨʘʥʠʪ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʜʥʦʤ ʧʦʣʝ ʅɼ

ʇʨʠʢʣʘʜʠ ʘʥʘʣʽʟʫ ʇʊ-ʝʣʝʤʝʥʪʽʚ ʟ ʤʝʪʦʶ 

ʧʦʙʫʜʦʚʠ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ
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ʇʨʘʚʠʣʘ ʧʦʙʫʜʦʚʠ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ

ʇʨʘʚʠʣʦ ˉ1. ʗʢʱʦ ʧʦʥʷʪʪʷ ç1è ʬʽʛʫʨʫʻ ʚ ʥʘʟʚʽ ʧʦʥʷʪʪʷ ç2è, ʪʦ 

ʧʦʥʷʪʪʷ ç1è ʻ ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʥʷʪʪʷ ç2è ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ.

ʇʨʘʚʠʣʦ ˉ2. ʗʢʱʦ ʧʦʥʷʪʪʷ ç1è ʬʽʛʫʨʫʻ ʚ ʪʝʟʽ ʧʦʥʷʪʪʷ ç2è, ʪʦ ʧʦʥʷʪʪʷ 

ç1è ʻ ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʥʷʪʪʷ ç2è ʟ ʜʝʷʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ.

ʇʨʘʚʠʣʦ ˉ3. ʊʘʢʦʞ ʜʣʷ ʜʝʷʢʠʭ ʚʠʧʘʜʢʽʚ ʜʽʷʪʠʤʝ ʟʚʦʨʦʪʥʝ ʧʨʘʚʠʣʦ: 

ʷʢʱʦ ʧʦʥʷʪʪʷ ç1è ʬʽʛʫʨʫʻ ʚ ʪʝʟʽ ʧʦʥʷʪʪʷ ç2è, ʪʦ ʧʦʥʷʪʪʷ ç2è ʻ 

ʜʠʜʘʢʪʠʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʥʷʪʪʷ ç1è ʟ ʜʝʷʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ.

CFcincccbeforeconceptcCinCc
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ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʘʚʠʣ 

ʩʣʽʜʫʚʘʥʥʷ ʜʣʷ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ aÍC

ʇʽʩʣʷʪʦʛʦ,ʷʢʧʦʙʫʜʦʚʘʥʦʙʘʟʫʬʘʢʪʽʚ, ʪʦʙʪʦʟʜʽʡʩʥʝʥʦʩʠʥʪʘʢʩʠʯʥʠʡ

ʘʥʘʣʽʟʇʊ-ʝʣʝʤʝʥʪʽʚʽʧʦʙʫʜʦʚʘʥʦʤʥʦʞʠʥʠCinC ʽCinT, ʥʝʦʙʭʽʜʥʦ

ʧʽʜʨʘʭʫʚʘʪʠʩʫʢʫʧʥʠʡʬʘʢʪʦʨʚʧʝʚʥʝʥʦʩʪʽʜʣʛ̫ʽʧʦʪʝʟʧʨʦʜʠʜʘʢʪʠʯʥʽ

ʚʽʜʥʦʰʝʥʥʷʤʽʞʧʘʨʘʤʠʧʦʥʷʪʴʥʘʦʩʥʦʚʽʧʨʘʚʠʣ,ʷʢʧ̔ʨʠʚʦʜʷʪʴʜʦ

ʦʜʥʘʢʦʚʦʛʦʨʝʟʫʣʴʪʘʪʫʟʫʨʘʭʫʚʘʥʥʷʤʫ̔ʩʫʥʝʥʥʷʤʤʦʞʣʠʚʠʭʧʨʦʪʠʨʽʯ.

ɺʭʽʜʥʽʧʦʥʷʪʪʷ-ʢʘʥʜʠʜʘʪʠïʡʤʦʚʽʨʥʽʧʦʥʷʪʪʷʤʠ-ʧʝʨʝʜʫʤʦʚʠʜʘʥʦʛʦ

ʧʦʥʷʪʪʷaÍC :

ɺʠʭʽʜʥʽʧʦʥʷʪʪʷ-ʢʘʥʜʠʜʘʪʠï ʡʤʦʚʽʨʥʽʧʦʥʷʪʪʷʤʠ-ʥʘʩʣʽʜʢʠʜʘʥʦʛʦ

ʧʦʥʷʪʪʷaÍC :

ɼʣʚ̫ʭʽʜʥʠʭʚ̔ʠʭʽʜʥʠʭʧʦʥʷʪʴ-ʢʘʥʜʠʜʘʪʽʚʟʘʩʪʦʩʦʚʫʶʪʴʩʷʚʽʜʧʦʚʽʜʥʽʾʤ

ʧʨʘʚʠʣʘ.

( )

( )

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

0))(()()(

)(:{)(

<ØÍØÍ

Ù>ØÍØÍ

ÙÍÍ=

tTClassTClassCFtCinTacTCt

tTClassTClassCFaTCttCinTc

aCinCcCcaTryCtoC

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

0))(()()(

)(:{)(

<ØÍØÍ

Ù>ØÍØÍ

ÙÍÍ=

tTClassTClassCFtCinTcaTCt

tTClassTClassCFcTCttCinTa

cCinCaCcaTryCfromC

40



ʇʽʜʨʘʭʫʥʦʢ ʩʫʢʫʧʥʦʛʦ ʬʘʢʪʦʨʫ ʚʧʝʚʥʝʥʦʩʪʽ ʽ 

ʫʩʫʥʝʥʥʷ ʧʨʦʪʠʨʽʯ

ɿʥʘʭʦʜʠʤʦʩʫʢʫʧʥʽʩʪʴʬʘʢʪʦʨʽʚʫʧʝʚʥʝʥʦʩʪʽʪʠʭʧʨʦʜʫʢʮʽʡ,
ʨʝʟʫʣʴʪʘʪʦʤʷʢʠʭʙʫʜʝʪʚʝʨʜʞʝʥʥʷbefore_concept(c,a), ʷʢʝʚʢʘʟʫʻʥʘ
ʜʠʜʘʢʪʠʯʥʫʧʦʩʣʽʜʦʚʥʽʩʪʴʧʦʥʷʪʴc a̔, cÍTryCtoC(a):

ɼʘʣ ʜ̔ʣ ʦ̫ʪʨʠʤʘʥʥʷʩʫʢʫʧʥʦʛʦʬʘʢʪʦʨʫʚʧʝʚʥʝʥʦʩʪʽʜʣʷ
before_concept(c,a) ʥʝʦʙʭʽʜʥʦʦʙôʻʜʥʘʪʠʦʜʝʨʞʘʥʽʟʥʘʯʝʥʥʷCFs(c,a), ʜʣʷ
ʯʦʛʦʟʘʩʪʦʩʫʻʤʦʧʦʩʣʽʜʦʚʥʝʧʦʧʘʨʥʝʦʙôʻʜʥʘʥʥʷ:

ʜʝ , ʽ=2..n
ɸʥʘʣʦʛʽʯʥʦʟʜʽʡʩʥʶʶʪʴʩʷʨʦʟʨʘʭʫʥʢʠʜʣ b̫efore_concept(a,c),

cÍTryCfromC(a).
ʇʨʦʪʠʨʽʯʯʷʟôʷʚʣʷʶʪʴʩʷ,ʢʦʣʠʚʽʜʙʫʚʘʻʪʴʩʷʦʜʥʦʯʘʩʥʝʚʠʢʦʥʘʥʥʷ

CFCtoC(a,c)>0 C̔FCtoC(c,a)>0.ʋʪʘʢʦʤʫʚʠʧʘʜʢʫʥʦʚʝʟʥʘʯʝʥʥʷʬʘʢʪʦʨʫ
ʚʧʝʚʥʝʥʦʩʪʽʦʙʯʠʩʣʶʻʪʴʩʷʟʘʬʦʨʤʫʣʦʶ(ʤʝʥʰʝʞʟʥʘʯʝʥʥʷʧʨʠʡʤʘʻʪʴʩʷʟʘ0):
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ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʠʜʘʢʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʾ ʰʣʷʭʦʤ 

ʧʦʙʫʜʦʚʠ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭ ʤʘʧ

ɼʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʘʤʘʧʘʧʦʥʷʪʪʷïʮʝʦʨʽʻʥʪʦʚʘʥʠʡʘʮʠʢʣʽʯʥʠʡʛʨʘʬ, ʫ

ʷʢʦʩʪʽʚʝʨʰʠʥʷʢʦʛʦʚʠʩʪʫʧʘʶʪʴʧʦʥʷʪʪʷ,ʘʢʦʞʥʘʟʜʫʛʚʢʘʟʫʻʥʘʪʝ,ɦʦʧʦʥʷʪʪʷ-

ʧʦʯʘʪʦʢʜʫʛʠ̒ʜʠʜʘʢʪʠʯʥʦʶʧʝʨʝʜʫʤʦʚʦʶʧʦʥʷʪʪʷ-ʢʽʥʮʷʜʫʛʠ. ʎʝʡʛʨʘʬ̒

ʟʚʘʞʝʥʠʤ,ʪʘʢɦʦʫʷʢʦʩʪʽʚʘʛʠʜʫʛʠʚʠʩʪʫʧʘʻʟʥʘʯʝʥʥʷʚʽʜʧʦʚʽʜʥʦʛʦʬʘʢʪʦʨʫ

ʚʧʝʚʥʝʥʦʩʪʽCFCtoC(ʩ1,c2), ʜʝʩ1,c2ïʚʽʜʧʦʚʽʜʥʦʧʦʯʘʪʦʢʢ̔ʽʥʝʮʴʜʫʛʠ.

ɼʣʦ̫ʧʠʩʫʘʣʛʦʨʠʪʤʫʧʦʙʫʜʦʚʠʤʘʧʠʚʚʝʜʝʤʦʦʧʝʨʘʪʦʨʚʠʟʥʘʯʝʥʥʷʧʦʧʝʨʝʜʥʽʭ

ʧʦʥʷʪʴ:

ʆʧʝʨʘʪʦʨʚʠʟʥʘʯʝʥʥʷʜʠʜʘʢʪʠʯʥʦʥʘʩʪʫʧʥʠʭʧʦʥʷʪʴ:

}0),(:{)( >Í= acCFCtoCCcaBeforeC

}0),(:{)( >Í= caCFCtoCCcaAfterC

ʇʨʠʢʣʘʜ ʛʨʘʬʫ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʦʾ ʤʘʧʠ ʧʦʥʷʪʪʷ42



ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭ ʤʘʧ 
ɼʽʘʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʦʪʘʮʽʾ UML
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ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭ ʤʘʧ 
ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʦʪʘʮʽʾ UML
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭ ʤʘʧ

1. ɯʥʩʪʨʫʤʝʥʪ ʜʠʜʘʢʪʠʢʦ-
ʩʝʤʘʥʪʠʯʥʠʭ ʤʘʧ ʧʽʜʚʠʱʫʻ 
ʥʘʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʟ ʧʦʥʷʪʽʡʥʦ-
ʪʝʟʠʩʥʦʶ ɹɿ, ʜʦʧʦʤʘʛʘʶʯʠ 
ʚʠʷʚʣʷʪʠ ʧʨʦʪʠʨʽʯʯʷ ʽ ʩʣʽʜʢʫʚʘʪʠ 
ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʤʘʥʪʠʢʦ-
ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫʇʊ-
ʝʣʝʤʝʥʪʽʚ. 

2. ʎʝʡ ʽʥʩʪʨʫʤʝʥʪ ʟʙʘʛʘʯʫʻ 
ʜʠʜʘʢʪʠʯʥʽ ʬʫʥʢʮʽʾ ʥʘʯʘʣʴʥʦʾ 
ʩʠʩʪʝʤʠ, ʥʘʜʘʶʯʠ ʜʦʜʘʪʢʦʚʫ 
ʚʽʟʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫʯʥʷʤ, ʷʢʘ 
ʩʧʨʠʷʻ ʟʘʩʚʦʻʥʥʶ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 
ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʽ ʥʘʜʘʻ ʜʦʜʘʪʢʦʚʽ 
ʥʘʚʽʛʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫʯʥʷʤ ʜʣʷ 
ʚʠʚʯʝʥʥʷ ʟʚôʷʟʘʥʠʭ ʧʦʥʷʪʴ. ʎʝ 
ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʥʘ ʝʪʘʧʽ 
ʟʥʘʡʦʤʩʪʚʘ ʟ ʥʘʚʯʘʣʴʥʠʤ ʢʫʨʩʦʤ ʽ 
ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʦʤʫ ʟʘʩʚʦʻʥʥʶ 
ʙʘʟʦʚʠʭ ʧʦʥʷʪʴ. 

ʇʨʠʢʣʘʜ ʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʦʾʤʘʧʠʜʣʷ ʧʦʥʷʪʪʷçInternetè 45



ɿʘʜʘʯʽ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʙʘʟʽ ʇʊʄ

1. ʉʠʥʪʝʟʢʦʛʥʽʪʠʚʥʦ-ʩʝʤʘʥʪʠʯʥʦʛʦʤ̔ʦʚʥʦ-ʜʠʜʘʢʪʠʯʥʦʛʦʧʽʜʭʦʜʽʚʚ

ʤʦʜʝʣʶʚʘʥʥʽʟʥʘʥʴʜʣʥ̫ʘʚʯʘʥʥʷ.

2. ɿʤʝʥʰʝʥʥʷʪʨʫʜʦʚʠʭʚʠʪʨʘʪʥʘʧʦʙʫʜʦʚʫʩʝʤʘʥʪʠʯʥʦʾʤʦʜʝʣʽ

ʧʨʝʜʤʝʪʥʠʭʦʙʣʘʩʪʝʡ, ʜʦ̫ ʢʠʭʩʪʦʩʫʶʪʴʩʷʥʘʚʯʘʣʴʥʽʤʘʪʝʨʽʘʣʠ.

ʇʦʜʦʣʘʥʥʷʧʨʦʙʣʝʤʠñʚʩʝʦʩʚʽʯʝʥʦʩʪʽò.

3. ɿʤʝʥʰʝʥʥʷʪʨʫʜʦʚʠʭʚʠʪʨʘʪʥʘʚʩʪʘʥʦʚʣʝʥʥʷʜʠʜʘʢʪʠʯʥʠʭ

ʚʽʜʥʦʰʝʥʴʤʽʞʧʦʥʷʪʪʷʤʠʟʘʨʘʭʫʥʦʢʘʚʪʦʤʘʪʠʟʘʮʽʾʮʴʦʛʦʧʨʦʮʝʩʫ.

4. ɿʘʙʝʟʧʝʯʝʥʥʷʥʘʚʯʘʣʴʥʦʛʦʩʝʨʝʜʦʚʠʱʘʚʽʟʫʘʣʽʟʦʚʘʥʠʤʪʝʟʘʫʨʫʩʦʤ.

ɻʝʥʝʨʘʮʽʷʜʠʜʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʠʭʤʘʧʧʦʥʷʪʴ.

5. ʅʘʙʘʟʽʇʊʄʨʝʘʣʽʟʫʶʪʴʩʷʤʝʪʦʜʠʧʦʙʫʜʦʚʠʩʝʤʘʥʪʠʯʥʦʛʦʢʦʥʩʧʝʢʪʫ

ʢʫʨʩʫ.

6. ʅʘʙʘʟʽʇʊʄʨʝʘʣʽʟʫʶʪʴʩʷʤʝʪʦʜʠʘʚʪʦʤʘʪʠʯʥʦʾʧʦʙʫʜʦʚʠʪʝʩʪʦʚʠʭ

ʟʘʚʜʘʥʴ, ʱʦʙʫʜʝʨʦʟʛʣʷʥʫʪʦʜʘʣʽ.
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ʄʦʜʝʣʴ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ (ʄʇʂ)

ɺʠʨʽʰʫʻʥʘʩʪʫʧʥʽʟʘʜʘʯʽ:

1. ʄʦʜʝʣʶʚʘʥʥʷʟʥʘʥʴʧʨʦʩʧʝʮʽʘʣʴʥʦʩʪʽ,ʧʨʦʬʝʩʽʾʧ̔ʦʩʘʜʠ.

2. ʆʨʛʘʥʽʟʘʮʽʷʟʚ'ʷʟʢʽʚʤʽʞʢʦʤʧʝʪʝʥʮʽʷʤʠʽ ʥʘʚʯʘʣʴʥʠʤ

ʢʦʥʪʝʥʪʦʤʟʤʝʪʦʶ̔ʥʪʝʛʨʘʮʽʾʟʥʘʥʴʧʨʦʢʦʤʧʝʪʝʥʮʽʾʽʟʥʘʥʴʟ

ʧʨʝʜʤʝʪʥʦʾʦʙʣʘʩʪʽ.

3. ʄʦʜʝʣʶʚʘʥʥʷʮʽʣʝʡʥʘʚʯʘʥʥʷʬ̔ʦʨʤʫʚʘʥʥʷʦʩʚʽʪʥʴʦʛʦʟʘʧʠʪʫʜʦ

ʩʠʩʪʝʤʠ.

ʄʇʂ=< S, ChS, FS, AS, VS, Exp, SExp >,

ʜʝS ïʤʥʦʞʠʥʘʢʦʤʧʝʪʝʥʮʽʡ; ChS F̔S ïʽʻʨʘʨʭʽʯʥʽʟʚ'ʷʟʢʠʤʽʞ

ʢʦʤʧʝʪʝʥʮʽʷʤʠ; ASïʚʽʜʥʦʰʝʥʥʷʧʩʝʚʜʦʥʽʤʽʚʤʽʞʢʦʤʧʝʪʝʥʮʽʷʤʠ; VS

ï ʟʚôʷʟʢʠʢʦʤʧʝʪʝʥʮʽʡʟʢʦʥʪʝʥʪʦʤ; Exp ï ʤʥʦʞʠʥʘʧʨʦʬʽʣʽʚ

ʩʧʝʮʽʘʣʽʩʪʽʚ; SExp ï ʟʚ'ʷʟʢʠʤʽʞʧʨʦʬʽʣʷʤʠʩʧʝʮʽʘʣʽʩʪʽʚʽ

ʢʦʤʧʝʪʝʥʮʽʷʤʠ.
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ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ ʢʦʤʧʝʪʝʥʮʽʡ

ʄʥʦʞʠʥʘ ʢʦʤʧʝʪʝʥʮʽʡ, ʦʧʠʩʘʥʠʭ ʫ ʩʠʩʪʝʤʽ: S={ si},i=1..nS .

ɯʻʨʘʨʭʽʷʢʦʤʧʝʪʝʥʮʽʡ: ɼʦʯʽʨʥʽ ʢʦʤʧʝʪʝʥʮʽʾ: ChS: SŸ2S. ɹʘʪʴʢʽʚʩʴʢʽ 
ʟʚôʷʟʢʠ: FS:SŸS. ɼʝʢʦʤʧʦʟʠʮʽʷ ʢʦʤʧʝʪʝʥʮʽʾ, ʪʦʙʪʦʤʥʦʞʠʥʘ ʫʩʽʭ ʾʾ ʥʘʱʘʜʢʽʚ: 
DescS(s), sÍS.

ʇʩʝʚʜʦʥʽʤʠʢʦʤʧʝʪʝʥʮʽʡ. ɺʽʜʥʦʰʝʥʥʷʧʩʝʚʜʦʥʽʤʽʚʥʘʜʘʻʤʦʞʣʠʚʽʩʪʴ
ʦʨʛʘʥʽʟʫʚʘʪʠʤʦʜʝʣʴʢʦʤʧʝʪʝʥʮʽʡʪʘʢʠʤʯʠʥʦʤ,ʱʦʙʦʜʥʘʢʦʤʧʝʪʝʥʮʽʷʤʦʛʣʘ
ʩʪʘʪʠʧʽʜˇʨʫʥʪʷʤʥʝʣʠʰʝʜʣʷ̒ʜʠʥʦʾʙʘʪʴʢʽʚʩʴʢʦʾ,ʘʡʜʣʷ̔ʥʰʠʭʢʦʤʧʝʪʝʥʮʽʡ
ʚʠʱʦʛʦʨʽʚʥʷ: AS: SŸS. ʊʘʢʠʤʯʠʥʦʤs=AS(sǋ) ʧʦʜʘʻʢʦʤʧʝʪʝʥʮʽʶ-ʜʞʝʨʝʣʦs
ʜʣʷʾʾʧʩʝʚʜʦʥʽʤʘsǋ.

ɿʚôʷʟʦʢʢʦʤʧʝʪʝʥʮʽʡʟʢʦʥʪʝʥʪʦʤ: VS: SŸ2V , SV: VŸ2S ,

ʇʦʚʥʠʡʥʘʙʽʨʢʦʥʪʝʥʪʫʢʦʤʧʝʪʝʥʮʽʾ, ʷʢʠʡʚʨʘʭʦʚʫʻʩʝʤʘʥʪʠʯʥʽʨʦʣʽ
ʝʣʝʤʝʥʪʽʚʢʦʥʪʝʥʪʫ, ʟʘʜʘʥʽʾʭʪʠʧʽʟʘʮʽʻʶ:

VatS(s)={v: vÍVS(s)Ù( vÍDesc(vǋ)ØvǋÍVS(s)VType(vǋ)=block )Ù

(vÍCh(vǋ)ØvǋÍVS(s)ØVType(vǋ)=list)}

ʄʥʦʞʠʥʘ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ ʤʦʜʝʣʶʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ: Exp={expi}

ɿʚ'ʷʟʦʢ ʤʽʞ ʧʨʦʬʽʣʝʤ ʩʧʝʮʽʘʣʽʩʪʘ ʽ ʡʦʛʦ ʢʦʤʧʝʪʝʥʮʽʷʤʠ: SExp: ExpŸ2S
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ʉʫʢʫʧʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʜʝʣʽ ʢʝʨʫʚʘʥʥʷ 

ʟʥʘʥʥʷʤʠ
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ʄʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ (ɹʅ)

ʄʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷʧʝʨʝʜʙʘʯʘʻ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʥʴ, ʟʘʢʣʘʜʝʥʠʭ ʥʘ ʨʽʚʥʽ 
ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 
ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ(ɯʅʉ). ʊʫʪ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ
ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʟʘʜʘʯʽ:

1.ʇʦʙʫʜʦʚʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ. 

2.ʇʽʜʛʦʪʦʚʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʜʦʚʽʜʥʠʢʘ, 
ʘʙʦ ʪʝʟʘʫʨʫʩʘ ʢʫʨʩʫ.

3.ʆʨʛʘʥʽʟʘʮʽʷ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʥʴʫ ʤʝʞʘʭ ɯʅʉ. 

ʂʦʤʧʦʥʝʥʪʠ ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʾ ɹʅ:

ɹʅ = <ʄʆɿ, ʄʋ, ʄɺ, ʄʂɼ, ʆʄʅ>

ʜʝ ʄʆɿ ïʤʦʜʝʣʴ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ; ʄʋïʤʦʜʝʣʴ ʫʯʥʷ; ʄɺ ï
ʤʦʜʝʣʴ ʚʠʢʣʘʜʘʥʥʷ; ʄʂɼïʤʦʜʝʣʴ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʥʴ 
ʪʘ ʩʪʘʥʫ ʥʘʚʯʘʥʥʷ; ʆʄʅ ïʦʨʛʘʥʽʟʘʮʽʡʥʘ ʤʦʜʝʣʴ ʥʘʚʯʘʥʥʷ. 
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ʄʦʜʝʣʴ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʥʴ ʪʘ ʩʪʘʥʫ 

ʥʘʚʯʘʥʥʷ
ʄʂɼ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʝʩʪʫʚʘʥʥʷʰʣʷʭʦʤ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʦʚʠʭ 

ʟʘʚʜʘʥʴ. ɺ ʦʩʥʦʚʽ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʽʚ ʣʝʞʠʪʴ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʥʷʪʪʷ ʪʘ ʪʝʟʠ(ʇʊʄ), ʘ 
ʪʘʢʦʞ ʾʭ ʟʚôʷʟʦʢ ʟ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ(Tree-Net). ʉʪʨʫʢʪʫʨʘ ʄʂɼ:

ʄʂɼ=<Testrange , Taskrange , Templrange , TBuildRules>, ʜʝ

Testrange=<Test, Vtrg, Vres, TestTasks>ïʦʙʣʘʩʪʴ ʪʝʩʪʽʚ, 

ʜʝ Testïʤʥʦʞʠʥʘ ʪʝʩʪʽʚ; Vtrgïʢʦʥʪʨʦʣʴʥʘ ʦʙʣʘʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ; Vres
ïʨʝʩʫʨʩʥʘ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ; TestTasksïʟʚ'ʷʟʢʠʪʝʩʪʚ̔ ʟ ʟʘʚʜʘʥʥʷʤʠ;

Taskrange =<Task, TaskCT, TaskTempl, TaskAItems>ïʦʙʣʘʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ,

ʜʝ Taskïʤʥʦʞʠʥʘ ʟʘʚʜʘʥʴ;TaskCTïʟʚôʷʟʢʠ ʟʘʚʜʘʥʴ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʇʊ-
ʧʘʨʘʤʠ;TaskTemplïʟʚôʷʟʦʢ ʤʽʞ ʪʝʩʪʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʽ ʾʭ ʰʘʙʣʦʥʘʤʠ;TaskAItemsï
ʟʚ'ʷʟʢʠ ʤʽʞ ʟʘʚʜʘʥʥʷʤʠ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ;

Templrange=<TTempl, TQEntity, TQStr, TQClasses, TQNotClasses, TAClasses,
TANotClasses> ïʦʙʣʘʩʪʴ ʰʘʙʣʦʥʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, 

ʜʝ TTemplïʤʥʦʞʠʥʘ ʰʘʙʣʦʥʽʚ;TQEntityïʪʠʧʽʟʘʮʽʷ ʟʘʧʠʪʘʣʴʥʦʛʦ ʇʊ-
ʝʣʝʤʝʥʪʘ; TQStrïʟʚôʷʟʢʠ ʟ ʪʝʢʩʪʦʚʠʤʠ ʰʘʙʣʦʥʘʤʠ ʟʘʧʠʪʘʥʴ;TQClasses̔  
TQNotClassesïʚʽʜʧʦʚʽʜʥʦ ʦʧʠʩ ʜʦʧʫʩʪʠʤʠʭ ʽ ʥʝʜʦʧʫʩʪʠʤʠʭ ʢʣʘʩʽʚ ʟʘʧʠʪʘʣʴʥʦʛʦ 
ʇʊ-ʝʣʝʤʝʥʪʘ; TAClasses̔  TANotClassesïʚʽʜʧʦʚʽʜʥʦ ʦʧʠʩ ʜʦʧʫʩʪʠʤʠʭ ʽ 
ʥʝʜʦʧʫʩʪʠʤʠʭ ʇʊ-ʢʣʘʩʽʚ ʝʣʝʤʝʥʪʽʚ-ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ;

TBuildRules ïʘʣʛʦʨʠʪʤʠ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 51
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ʄʥʦʞʠʥʘʪʝʩʪʽʚ:

Test ={testi}

ɺʭʽʜʥʠʤʧʘʨʘʤʝʪʨʦʤʪʝʩʪʫʻʢʦʥʪʨʦʣʴʥʘʦʙʣʘʩʪʴʥʘʚʯʘʣʴʥʦʛʦ

ʢʦʥʪʝʥʪʫ,ʪʦʙʪʦʥʘʙʽʨʬʨʘʛʤʝʥʪʽʚʥʘʚʯʘʣʴʥʦʛʦʤʘʪʝʨʽʘʣʫ,ʧʦ̫ ʢʠʤ

ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷʪʝʩʪʫʚʘʥʥʷ:

Vtrg: TestŸ2V

ʇʝʨʰ,ʥʽʞʨʦʟʧʦʯʥʝʪʴʩʷʧʦʙʫʜʦʚʘʪʝʩʪʦʚʠʭʟʘʚʜʘʥʴ,ʟʜʽʡʩʥʶʻʪʴʩʷ

ʚʠʟʥʘʯʝʥʥʷʨʝʩʫʨʩʥʦʾʦʙʣʘʩʪʽʢʦʥʪʝʥʪʫ,ʱʦʩʣʫʞʠʪʠʤʝʜʦʜʘʪʢʦʚʠʤ

ʜʞʝʨʝʣʦʤʇʊ-ʝʣʝʤʝʥʪʽʚ,ʱʦʤʦʞʫʪʴʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷʷʢʘʣʴʪʝʨʥʘʪʠʚʥʽ

ʚʽʜʧʦʚʽʜʽʜʣʪ̫ʝʩʪʦʚʠʭʟʘʚʜʘʥʴ:

Vres: TestŸ2V
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ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ

ʇʊʄʜʦʟʚʦʣʷʻʛʝʥʝʨʫʚʘʪʠʟʘʚʜʘʥʥʷʪʝʩʪʫʥʘʦʩʥʦʚʽʽʥʬʦʨʤʘʮʽʾʧʨʦ
ʧʦʥʷʪʪʷ,ʪʝʟʠʾ̔ʭʟʚôʷʟʦʢʟʥʘʚʯʘʣʴʥʠʤʤʘʪʝʨʽʘʣʦʤ. ʄʥʦʞʠʥʘʪʝʩʪʦʚʠʭ
ʟʘʚʜʘʥʴʧʦʟʥʘʯʘʻʪʴʩʷʥʘʩʪʫʧʥʠʤʯʠʥʦʤ: Task= {taski}

ɿʚ'ʷʟʦʢʪʝʩʪʽʚʽʟʟʘʚʜʘʥʥʷʤʠ:

TestTasks: TestŸ2Task

ʋ ʩʚʦʯʁʝʨʛʫʢʦʞʥʝʟʘʚʜʘʥʥʷʧʦʚôʷʟʫʻʪʴʩʷʟʢʦʥʪʨʦʣʴʥʦʶʇʊ-
ʧʘʨʦʶ, ʪʦʙʪʦʪʘʢʠʤʧʦʥʷʪʪʷʤʡ̔ʦʛʦʪʝʟʦʶ,ʷʢʣ̔ʷʞʫʪʴʚʦʩʥʦʚʫʮʴʦʛʦ
ʪʝʩʪʦʚʦʛʦʟʘʚʜʘʥʥʷ: TaskCT: TaskŸ CT

ɯʩʥʫʻʥʘʙʽʨʰʘʙʣʦʥʽʚʜʣʪ̫ʝʩʪʦʚʠʭʟʘʚʜʘʥʴTTempl={ TTempli}, ʷʢʽ
ʢʨʽʤʪʦʛʦʤʦʞʫʪʨɹʦʟʰʠʨʶʚʘʪʠʩʴʢʦʨʠʩʪʫʚʘʯʝʤ,ʱʦʜʘ ʟ̒ʤʦʛʫ
ʜʦʧʦʚʥʶʚʘʪʠʨʽʟʥʽʧʨʝʜʤʝʪʥʽʦʙʣʘʩʪʽʥʦʚʠʤʠʪʠʧʘʤʠʪʝʩʪʦʚʠʭʟʘʚʜʘʥʴ.
ʐʘʙʣʦʥʠ,ʷʢ ʟ̔ʘʩʪʦʩʦʚʫʶʪʴʩʷʜʣ ʪ̫ʝʩʪʦʚʠʭʟʘʚʜʘʥʴʟʘʜʘʶʪʴʩʷ
ʚʽʜʦʙʨʘʞʝʥʥʷʤ:

TaskTempl: Task ŸTTempl

ʂʦʞʥʝʟʘʚʜʘʥʥʷʧʦʚôʷʟʫʻʪʴʩʷʟʥʘʙʦʨʦʤʩʝʤʘʥʪʠʯʥʠʭʝʣʝʤʝʥʪʽʚ,ʷʢʽ
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷʷʢʚʘʨʽʘʥʪʠʘʣʴʪʝʨʥʘʪʠʚʥʠʭʚʽʜʧʦʚʽʜʝʡ. ʋʟʘʣʝʞʥʦʩʪʽ
ʚʽʜhʘʙʣʦʥʫʫʷʢʦʩʪʽʘʣʴʪʝʨʥʘʪʠʚʥʠʭʚʽʜʧʦʚʽʜʝʡʤʦʞʫʪʴʚʠʩʪʫʧʘʪʠʘʙʦ
ʪʝʟʠ,ʘʙʦʧʦʥʷʪʪʷ. ɿʚ'ʷʟʦʢʤʽʞʟʘʚʜʘʥʥʷʤʠʘ̔ʣʴʪʝʨʥʘʪʠʚʥʠʤʠʚʘʨʽʘʥʪʘʤʠ
ʟʘʜʘʻʪʴʩʷʚʽʜʦʙʨʘʞʝʥʥʷʤ:

TaskAItems: Task Ÿ 2CÇ2T
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ʐʘʙʣʦʥ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ

ʐʘʙʣʦʥʠ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʦʧʠʩʘʪʠ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴʥʘ ʦʩʥʦʚʽ 
ʇʊ-ʝʣʝʤʝʥʪʽʚ. ʄʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʰʘʙʣʦʥʠʜʘʻ ʟʤʦʛʫ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ 
ʩʠʩʪʝʤʫ ʥʝ ʪʽʣʴʢʠ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘʣʝ ʡ ʥʘ ʝʪʘʧʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ. 
ʐʘʙʣʦʥʠ ʟʘʚʜʘʥʴ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʪʠʧʠ: 1) ʚ ʦʩʥʦʚʽ ʟʘʧʠʪʘʥʥʷ ʣʝʞʠʪʴ 

ʧʦʥʷʪʪʷ, ʘ ʚ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ïʪʝʟʠ; 2)  ʚ ʦʩʥʦʚʽ ʟʘʧʠʪʘʥʥʷ ʣʝʞʠʪʴ ʪʝʟʘ, 
ʘ ʚ ʦʩʥʦʚʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ïʧʦʥʷʪʪʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʪʠʧʽʟʘʮʽʷ ʟʘʧʠʪʘʣʴʥʦʛʦ 
ʇʊ-ʝʣʝʤʝʥʪʘʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ:   

TQEntity: TTemplŸ CTEntity, ʜʝCTEntity={Concept, Thesis}

ɼʣ ʟ̫ʘʜʘʥʥʷʰʘʙʣʦʥʥʦʛʦʪʝʢʩʪʫ,ʷʢʠʡʚʽʜʧʦʚʽʜʘʻʟʘʟʘʧʠʪʘʥʥʷʪʝʩʪʦʚʦʛʦ
ʟʘʚʜʘʥʥʷʟʘʜʘʻʪʴʩʷʚʽʜʦʙʨʘʞʝʥʥʷʰʘʙʣʦʥʽʚʥʘʚʽʜʧʦʚʽʜʥʽʝʣʝʤʝʥʪʠ-ʟʨʘʟʢʠ
ʟʘʧʠʪʘʥʴ: TQStr:TtemplŸQStr, ʜʝQStr={ qStri} ïʤʥʦʞʠʥʘʪʝʢʩʪʦʚʠʭʰʘʙʣʦʥʽʚ
ʟʘʧʠʪʘʥʴ
ɼʣ ʧ̫ʦʟʥʘʯʝʥʥʷʢʣʘʩʽʚʇʊ-ʝʣʝʤʝʥʪʽʚ, ʷʢ ʤ̔ʦʞʥʘʘʙʦʟʘʙʦʨʦʥʝʥʦ

ʟʘʩʪʦʩʦʚʫʚʘʪʠʜʣ ʟ̫ʘʧʠʪʘʣʴʥʦʛʦʝʣʝʤʝʥʪʘʪʝʩʪʦʚʦʛʦʟʘʚʜʘʥʥʷʢʦʞʥʦʛʦʟ
ʰʘʙʣʦʥʽʚʩʣʫʞʘʪʴʚʽʜʦʙʨʘʞʝʥʥʷ:

TQClasses: TTemplŸ2CClassesÇ 2TClasses , 

TQNotClasses: TtemplŸ2CClassesÇ2TClasses

ɼʣ ʘ̫ʥʘʣʦʛʽʯʥʦʛʦʟʘʟʥʘʯʝʥʥʷʢʣʘʩʽʚʜʣʇ̫ʊ-ʝʣʝʤʝʥʪʽʚ,ʱʦʩʣʫʞʘʪʴʷʢ
ʚʘʨʽʘʥʪʠʚʽʜʧʦʚʽʜʝʡʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷʚʽʜʦʙʨʘʞʝʥʥʷTAClasses̔ TANotClasses:

TAClasses: TTemplŸ2CClassesÇ 2TClasses, 

TANotClasses: TTemplŸ2CClassesÇ 2TClasses

54



ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ
ʇʦʟʥʘʯʠʤʦʷʢtestk ʪʝʩʪ,ʚʨʘʤʢʘʭʷʢʦʛʦʙʫʜʫʻʪʴʩʷʟʘʚʜʘʥʥʷ: taskkÍ TestTasks(testk).

ʇʦʩʣʽʜʦʚʥʽʩʪʴʧʦʙʫʜʦʚʠʚ̔ʽʟʫʘʣʽʟʘʮʽʾʪʝʩʪʦʚʦʛʦʟʘʚʜʘʥʥʷ:

1. ɺʠʙʽʨʢʦʥʪʨʦʣʴʥʦʾʇʊ-ʧʘʨʠ. ɺʠʧʘʜʢʦʚʠʤʯʠʥʦʤʦʙʠʨʘʻʪʴʩʷʢʦʥʪʨʦʣʴʥʘʇʊ-ʧʘʨʘʟ

ʢʦʥʪʨʦʣʴʥʦʾʦʙʣʘʩʪʽʥʘʚʯʘʣʴʥʦʛʦʢʦʥʪʝʥʪʫTaskCT(taskk)=(tk,ck):

TaskCT(taskk)=(tk,ck): (tk,ck)ÍCT ØVT(tk)ÍVtrg(testk)

2. ʇʦʰʫʢʜʦʧʫʩʪʠʤʠʭʰʘʙʣʦʥʽʚʟʘʚʜʘʥʴ. ʅʘʦʩʥʦʚʽʢʣʘʩʽʚʢʦʥʪʨʦʣʴʥʦʛʦʧʦʥʷʪʪʷck ʽ

ʪʝʟʠtk ʟʥʘʭʦʜʠʪʴʩʷʤʥʦʞʠʥʘʫʩʽʭʤʦʞʣʠʚʠʭʚʘʨʽʘʥʪʽʚʰʘʙʣʦʥʽʚTT. ʇʦ-ʧʝʨʰʝ,

ʟʥʘʭʦʜʷʪʴʩʷʫʩʤ̔ʦʞʣʠʚʽʰʘʙʣʦʥʠʜʣʚ̫ʠʧʘʜʢʫ,ʢʦʣʠʚʦʩʥʦʚʽʪʝʩʪʦʚʦʛʦʟʘʧʠʪʘʥʥʷʩʪʦʾʪʴ

ʧʦʥʷʪʪʷ,TQEntity(tt)=Concept. ʇʦʟʥʘʯʠʤʦʮ ʤʁʥʦʞʠʥʫʰʘʙʣʦʥʽʚʟʘʚʜʘʥʴTTǋ, TTǋÌ
TTempl:

TTǋ={tt:TQEntity(tt)=ConceptØ(CClass(ck)ÍTQClasses(tt)ÙTQClasses(tt)=0)Ø

CClass(ck)ÎTQNotClasses(tt)Ø(TClass(tk)ÍTAClasses(tt)ÙTAClasses(tt)=0)Ø

TClass(tk)ÎTANotClasses(tt)}

ɸʥʘʣʦʛʽʯʥʦʟʥʘʭʦʜʷʪʴʩʷʫʩʤ̔ʦʞʣʠʚʽʰʘʙʣʦʥʠʜʣʚ̫ʠʧʘʜʢʫ,ʢʦʣʠʚʦʩʥʦʚʽʪʝʩʪʦʚʦʛʦ

ʟʘʧʠʪʘʥʥʷʩʪʦʾʪʴʪʝʟʘ,TQEntity(tt)=Thesis. ʎʶʤʥʦʞʠʥʫʰʘʙʣʦʥʽʚʟʘʚʜʘʥʴʧʦʟʥʘʯʠʤʦ

TTǋǋ, TTǋǋÌTTempl:

TTǋǋ={tt: TQEntity(tt)=Thesis Ø(TClass(tk)ÍTQClasses(tt)ÙTQClasses(tt)=0) ØTClass(tk)

TQNotClasses(tt)Ø(CClass(ck)ÍTAClasses(tt)ÙTAClasses(tt)=0) ØCClass(ck)ÎTANotClasses(tt) }

ʊʘʢʠʤʯʠʥʦʤʩʫʢʫʧʥʘʤʥʦʞʠʥʘʫʩʽʭʤʦʞʣʠʚʠʭʰʘʙʣʦʥʽʚʟʘʚʜʘʥʴʜʣʟ̫ʘʚʜʘʥʥʷʟ

ʢʦʥʪʨʦʣʴʥʦʶʇʊ-ʧʘʨʦʶTaskCT(taskk)ʧʦʻʜʥʘʻʦʙʠʜʚʘʚʠʧʘʜʢʠ: TT=TTǋÇ TTǋǋ 55
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3. ɺʠʙʽʨʰʘʙʣʦʥʫʟʘʚʜʘʥʥʷ. ɿʤʥʦʞʠʥʠʰʘʙʣʦʥʽʚTTʚʠʧʘʜʢʦʚʠʤʯʠʥʦʤʚʠʙʠʨʘʻʪʴʩʷ

ʦʜʠʥhʘʙʣʦʥttk, ʱʦʡʩʣʫʞʠʪʠʤʝʰʘʙʣʦʥʦʤʟʘʚʜʘʥʥʷ: TaskTempl(taskk)=ttkʜʣʛ̫ʝʥʝʨʘʮʽʾ

ʚ̔ʽʟʫʘʣʽʟʘʮʽʾʪʝʩʪʦʚʦʛʦʟʘʚʜʘʥʥʷtaskk.

4. ʇʦʰʫʢʘʣʴʪʝʨʥʘʪʠʚʥʠʭʚʘʨʽʘʥʪʽʚʚʽʜʧʦʚʽʜʝʡ. ʋʚʽʜʧʦʚʽʜʥʦʩʪʽʜʦʦʙʨʘʥʦʛʦʰʘʙʣʦʥʫ

ʟʜʽʡʩʥʶʻʪʴʩʷʧʦʰʫʢʇʊ-ʝʣʝʤʝʥʪʽʚ,ʱʦʩʣʫʛʫʚʘʪʠʤʫʪʴʷʢʘʣʴʪʝʨʥʘʪʠʚʥʽʚʘʨʽʘʥʪʠ

ʚʽʜʧʦʚʽʜʽ. ʋ ʚʠʧʘʜʢʫ,ʢʦʣʠTQEntity(ttk)=Concept, ʘʣʴʪʝʨʥʘʪʠʚʥʽʚʘʨʽʘʥʪʠʚʽʜʧʦʚʽʜʽ

ʦʙʠʨʘʶʪʴʩʷʽʟʤʥʦʞʠʥʠʪʝʟ,ʢʣʘʩ̫ʢʠʭʚʽʜʧʦʚʽʜʘʻʧʘʨʘʤʝʪʨʘʤʰʘʙʣʦʥʫ

ttk=TaskTempl(taskk):

TaskAItemsǋ={ t: t ţkØCT(t) ̧ ckØ( (TClass(t)ÍTAClasses(ttk)ØTAClasses(ttk) 0̧) Ù(tÍTØ

TAClasses(ttk)=0) ) ØTClass(t)ÎTANotClasses(ttk)ØVT(t)ÍVres(testk) }

ʋʚʠʧʘʜʢʫ,ʢʦʣʠTQEntity(ttk)=Thesis, ʘʣʴʪʝʨʥʘʪʠʚʥʽʚʘʨʽʘʥʪʠʚʽʜʧʦʚʽʜʽʦʙʠʨʘʶʪʴʩʷʽʟ

ʤʥʦʞʠʥʠʧʦʥʷʪʴ,ʢʣʘʩʷʢʠʭʟʘʜʦʚʦʣʴʥʷʻʚʠʤʦʛʘʤʰʘʙʣʦʥʫttk=TaskTempl(taskk):

TaskAItemsǋ={ ʩ: ʩ ̧ʩkØCT(t) ̧ ckØ( (CClass(c)ÍTAClasses(ttk)ØTAClasses(ttk) 0̧) Ù

(cÍCØTAClasses(ttk)=0) ) ØCClass(c)TANotClasses(ttk)ØVC(c)ÆVres(testk) 0̧ }

ɯʟʦʪʨʠʤʘʥʦʾʤʥʦʞʠʥʠʚʠʧʘʜʢʦʚʠʤʯʠʥʦʤʚʠʙʠʨʘʻʪʴʩʷʧʽʜʤʥʦʞʠʥʘTaskAItems(taskk),

ʧʦʪʫʞʥʽʩʪʴʷʢʦʟʾʘʣʝʞʠʪʴʚʽʜʢʽʣʴʢʦʩʪʽʚʘʨʽʘʥʪʽʚʚʽʜʧʦʚʽʜʝʡ,ʱʦʧʦʚʠʥʥʽʫʚʽʡʪʠʚ

ʟʘʚʜʘʥʥʷ.

5. ɺʽʟʫʘʣʽʟʘʮʽʷʪʝʩʪʦʚʦʛʦʟʘʚʜʘʥʥʷ. ʂʦʣʠʫʩʩ̔ʝʤʘʥʪʠʯʥʽʜʘʥʛ̔ʦʪʦʚʽ,ʟʜʽʡʩʥʶʻʪʴʩʷ

ʚʽʜʦʙʨʘʞʝʥʥʷʪʝʩʪʦʚʦʛʦʟʘʚʜʘʥʥʷʢʦʨʠʩʪʫʚʘʯʫ.
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ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ 

ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ
ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʦʪʘʮʽʾ 

UML
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ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ

ʂʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʘʥʠʭ ï20, ʟ ʥʠʭ ʟʘʚʝʨʰʠʣʠ ʪʝʩʪʫʚʘʥʥʷ ï16. 

ʊʝʤʘ: ñɽʣʝʢʪʨʦʥʥʝ ʫʨʷʜʫʚʘʥʥʷò. ɸʚʪʦʨ ʢʫʨʩʫ: ʢ.ʶ.ʥ.ɼʝʤʢʦʚʘ ʄ.ʉ.

ʂʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʩʪʚʦʨʝʥʠʭ ʝʢʩʧʝʨʪʦʤ ï20. 

ʂʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʧʦʙʫʜʦʚʘʥʠʭ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘ ʙʘʟʽ ʄʂɼï20.

ɯʥʪʝʛʨʘʮʽʷ ʩʪʘʥʜʘʨʪʥʠʭ ʽ ʟʛʝʥʝʨʦʚʘʥʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʙʘʟʽ Moodle: ʢ.ʪ.ʥ. ɹʦʛʘʯʢʦʚ ʖ.ʅ.

ʉʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ: 0,23.

ɽʢʩʧʝʨʠʤʝʥʪ ʧʽʜʪʚʝʨʜʞʫʻ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄʂɼ. 

ʇʨʠ ʮʴʦʤʫ ʜʦʜʘʪʢʦʚʫ ʫʚʘʛʫ ʩʣʽʜ ʟʦʩʝʨʝʜʠʪʠ ʥʘ ʦʮʽʥʶʚʘʥʥʽ ʢʦʞʥʦʛʦ ʟ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʚ ʢʦʥʪʝʢʩʪʽ 

ʫʩʴʦʛʦ ʪʝʩʪʫ.
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ɹʘʣʠ ʟʘ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ, ʩʪʚʦʨʝʥʽ 
ʝʢʩʧʝʨʪʦʤ

ɹʘʣʠ ʟʘ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ, 
ʟʛʝʥʝʨʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʄʂɼ
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ʇʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʇʊʄ̔Tree-Net

1. ʊʨʫʜʦʚʽ ʚʠʪʨʘʪʠʥʘ ʧʦʙʫʜʦʚʫ ʇʊ-ʙʘʟʠ ʤʝʥʰʽ ʟʘ ʪʨʫʜʦʚʽ 

ʚʠʪʨʘʪʠ ʥʘ ʧʦʙʫʜʦʚʫ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʛʦ ʙʘʥʢʫ ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ 

ʤʝʥʰʽ ʟʘ ʚʠʪʨʘʪʠ ʥʘ ʧʦʙʫʜʦʚʫ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ 

ʤʝʨʝʞʽʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ.

2. ʅʘʚʽʜʤʽʥʫʚʽʜʪʝʩʪʦʚʠʭʟʘʚʜʘʥʴ,ʱʦʛʝʥʝʨʫʶʪʴʩʷʥʘʦʩʥʦʚʽ

ʩʝʤʘʥʪʠʯʥʠʭʤʝʨʝʞ, ʟʘʚʜʘʥʥʷʥʘʦʩʥʦʚʽʇʊʄʚʦʣʦʜʽʶʪʴ

ʢʨʘʱʦʶʣʝʢʩʠʯʥʦʶʟʨʦʟʫʤʽʣʽʩʪʶ.

3. ʊʦʯʥʠʡʟʚ'ʷʟʦʢʩʝʤʘʥʪʠʯʥʠʭʜʘʥʠʭʟ ʜʽʣʷʥʢʘʤʠ

ʥʘʚʯʘʣʴʥʦʛʦʤʘʪʝʨʽʘʣʫʜʦʟʚʦʣʷʻʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʨʽʟʥʦʤʘʥʽʪʥʽ

ʩʪʨʘʪʝʛʽʾʧʨʠʬʦʨʤʫʚʘʥʥʽʽʦʮʽʥʶʚʘʥʥʽʪʝʩʪʽʚ. ʊʘʢ,ʇʊʄ

ʜʦʟʚʦʣʷʻʙʫʜʫʚʘʪʠʪʝʩʪʧʦʙʫʜʴ-ʷʢʽʡʚʢʘʟʘʥʽʡʜʽʣʷʥʮʽ

ʥʘʚʯʘʣʴʥʦʛʦʢʦʥʪʝʥʪʫ,ʘʪʘʢʦʞ,ʧʦʨʝʟʫʣʴʪʘʪʘʤʪʝʩʪʫʚʘʥʥʷ,ʜʘʻ

ʟʤʦʛʫʪʦʯʥʦʚʠʟʥʘʯʠʪʠʪ ʥ̔ʘʚʯʘʣʴʥʽʬʨʘʛʤʝʥʪʠʽʥʘʚʯʘʣʴʥʽ

ʧʦʥʷʪʪʷ,ʷʢʧ̔ʦʪʨʝʙʫʶʪʴʜʦʦʧʨʘʮʶʚʘʥʥʷʩʪʫʜʝʥʪʦʤ.
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ʄʦʜʝʣʴ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ (ʄʆɿ)

ʄʦʜʝʣʴ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ(ʄʆɿ)ʩʣʫʞʠʪʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʠʪʫ ʥʘ 
ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ ʜʦ ʩʠʩʪʝʤʠ. ɿʘʧʠʪ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ Tree-Net, ʇʊʄ ʪʘ 
ʄʇʂ ʽ ʤʦʞʝ ʤʽʩʪʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʮʽʣʴʦʚʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʝʨʤʽʥʠ 
ʽ ʧʦʥʷʪʪʷ, ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʧʦʩʘʜʫ ʯʠ ʩʧʝʮʽʘʣʴʥʽʩʪʴ. 

ʆʩʚʽʪʥʽʡ ʟʘʧʠʪ Eqʥʘ ʽʥʽʮʽʘʣʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʟʘʜʘʚʘʪʠʩʷ ʨʽʟʥʠʤʠ 
ʰʣʷʭʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ:  

Eq={EqS, EqExp, EqC, EqV, EqG}

ɺʠʜʠ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʆɿ:

1. ʎʽʣʴʦʚʽʢʦʤʧʝʪʝʥʮʽʾʘʙʦ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ: EqSÌS ʘʙʦEqExpÌExp;

2. ʎʽʣʴʦʚʽ ʥʘʚʯʘʣʴʥʽ ʧʦʥʷʪʪʷ: EqCÌC;

3. ʎʽʣʴʦʚʠʡ ʢʦʥʪʝʥʪʘʙʦ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ: EqVÌV;

4. ʎʽʣʴʦʚʘ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ: EqGÌG.

ɼʝʷʢʽ ʝʣʝʤʝʥʪʠ ʮʴʦʛʦ ʥʘʙʦʨʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʫʩʪʠʤʠ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 
ʚʽʜʧʦʚʽʜʥʠʡ ʝʣʝʤʝʥʪ ʟʘʧʠʪʫ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ 
ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʻ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʮʽʣʝʡ ʫʯʥʷ. ʈʝʘʣʽʟʘʮʽʷ ʟʘʧʠʪʫ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ Web-ʽʥʪʝʨʬʝʡʩʫ.
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ʄʦʜʝʣʴ ʫʯʥʷ (ʄʋ)

ʄʦʜʝʣʴ ʫʯʥʷʦʧʠʩʫʻ ʮʽʣʽ, ʨʽʚʝʥʴ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʘ.

ʄʋ=<L, LAims, LKnow>

ʄʦʜʝʣʴ ʮʽʣʝʡ ʫʯʥʷ:

LAims={LExpAims, LSAims, LVAims,  LCAims, LGAims}, ʜʝ

1) ʮʽʣʴʦʚʠʡ ʧʨʦʬʽʣʴʩʧʝʮʽʘʣʽʩʪʘʟʘʜʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷʤ: LExpAims:LŸ2Exp;

2) ʮʽʣʴʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾʫʯʥʷ: LSAims: LŸ2S;

3) ʮʽʣʴʦʚʠʡ ʢʦʥʪʝʥʪʫʯʥʷ: LVAims: LŸ2V; 

4) ʮʽʣʴʦʚʽ ʧʦʥʷʪʪʷʫʯʥʷ: LCAims: LŸ2C; 

5) ʮʽʣʴʦʚʽ ʧʨʝʜʤʝʪʥʽ ʦʙʣʘʩʪʽʫʯʥʷ: LGAims: LŸ2G. 

ʆʚʝʨʣʝʡʥʘ ʤʦʜʝʣʴ ʜʦʩʷʛʥʝʥʴ ʫʯʥʷ:

LKnow= {LV, LC, LS} , 

ʜʝ ʟʘʩʚʦʻʥʠʡ ʤʘʪʝʨʽʘʣʟʘʜʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ: LVÌ L³V, ʷʢʝ ʟʘʜʘʻʪʴʩʷ ʤʘʪʨʠʮʝʶ  
LVw=||lvwij||, ʜʝ lvwijïʯʠʩʣʦʚʝ ʚʠʨʘʞʝʥʥʷ ʨʽʚʥʷ ʟʘʩʚʦʻʥʥʷ -̔ʤ ʫʯʥʝʤ j-ʦʜʾʽʣʷʥʢʠ 
ʢʦʥʪʝʥʪʫ. ɸʥʘʣʦʛʽʯʥʦ ʟʘʩʚʦʻʥʥʽ ʧʦʥʷʪʪʷʽ ʢʦʤʧʝʪʝʥʮʽʾʟʘʜʘʶʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤʠ 
LʉÌ L³ʉ ʪʘLSÌL³S, ̫ ʢʽ ʦʧʠʩʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʘʪʨʠʮʷʤʠ LCw=||lcwij|| ʪʘ 
LSw=||lswij||.
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ʄʦʜʝʣʴ ʚʠʢʣʘʜʘʥʥʷ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʪʨʘʪʝʛʽʡ (ʄɺ)

ʄɺʟʘʙʝʟʧʝʯʫʻ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʙʨʦʙʢʠ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʽ ʧʦʙʫʜʦʚʠ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘʜʣʷ ʪʘʢʠʭ ʮʽʣʝʡ:

1) ʟʜʦʙʫʪʪʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ;

2) ʟʜʦʙʫʪʪʷ ʢʦʤʧʝʪʝʥʮʽʾ ʘʙʦ ʘʜʘʧʪʦʚʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ;

3) ʚʠʚʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ;

4) ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ;

5) ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʦʛʦ ʧʦʥʷʪʪʷ.

ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ:ï

iE=<iS, iV, iG, iC> ,

iSÌS ï̔ ʥʜʠʚʽʜʫʘʣʴʥʠʡ ʥʘʙʽʨ ʢʦʤʧʝʪʝʥʮʽʡ, 

iVÌV ï̔ ʥʜʠʚʽʜʫʘʣʴʥʘ ʦʙʣʘʩʪʴ ʢʦʥʪʝʥʪʫ, 

iGÌG ï̔ ʥʜʠʚʽʜʫʘʣʴʥʠʡ ʥʘʙʽʨ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ,

iCÌC ï̔ ʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʜʦʚʽʜʥʠʢ.

ʂʨʽʤ ʮʴʦʛʦ ʥʘ ʦʩʥʦʚʽ ʇʊʄ, ʄʂɼʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʦʙʣʘʩʪʽ ʢʦʥʪʝʥʪʫ ɯʅʉ
ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʢʦʥʪʨʦʣʶ 
ʟʥʘʥʴ.
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ɹʘʟʦʚʠʡ ʥʘʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ ɯʅʉ
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ɻʝʥʝʨʘʮʽʷ ɯʅʉ ʥʘ ʟʜʦʙʫʪʪʷ ʩʧʝʮʽʘʣʴʥʦʩʪʽ

ʋ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʟʘʧʠʪʫ ʚʠʩʪʫʧʘʻ ʧʨʦʬʽʣʴ ʩʧʝʮʽʘʣʽʩʪʘ, ʪʦʙʪʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʤʝʥʪ ʟʘʧʠʪʫ EqExp.ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ 
ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʢʦʤʧʝʪʝʥʮʽʡ  ʮʴʦʛʦ 
ʩʧʝʮʽʘʣʽʩʪʘ. 

1.ʅʘʚʯʘʣʴʥʽ ʮʽʣʽʫʯʥʷl i: LExpAims(l i)=EqExp.

2. ʇʦʚʥʠʡ ʥʘʙʽʨ ʢʦʤʧʝʪʝʥʮʽʡ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʘʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘʟʠʚʘʻʪʴʩʷ 
ʜʝʢʦʤʧʦʟʠʮʽʻʶ ʧʨʦʬʽʣʶ ʩʧʝʮʽʘʣʽʩʪʘ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:

SDExp(exp)={sÍS: sÍSExp(exp) sÍDescS(a), ʜʝaÍSExp(exp)}

3. ʇʨʦʬʽʣʴʥʦʶ ʦʙʣʘʩʪʶ ʢʦʥʪʝʥʪʫʜʘʥʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ:

VSDExp(exp)={v: vÍVatS(s), ʜʝsÍSDExp(exp)}

4. ʇʨʝʜʤʝʪʥʽ ʦʙʣʘʩʪʽ, ʚ ʷʢʠʭ ʧʨʘʮʶʻ ʩʧʝʮʽʘʣʽʩʪ:

GExp={g: gÍGV(v), ʜʝvÍVSDExp(exp)}

5. ʇʨʦʬʽʣʴʥʠʡ ʜʦʚʽʜʥʠʢʩʧʝʮʽʘʣʽʩʪʘ:

CExp={c: cÍCV(v), ʜʝ vÍVSDExp(exp)}

ʊʘʢʠʤ ʯʠʥʦʤ ɯʅʉʜʣʷ ʫʯʥʷ l iʥʘ ʦʩʥʦʚʽ ʮʽʣʴʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʧʦʜʘʥʦʛʦ ʫ 
ʦʩʚʽʪʥʴʦʤʫ ʟʘʧʠʪʽ Eqʽ ʟʙʝʨʝʞʝʥʦʛʦ ʚ ʮʽʣʷʭ ʫʯʥʷ LExpAims(l i)ʦʧʠʩʫʻʪʴʩʷ 
ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:

iE(l i)=iEExp(exp)={ SDExp(exp), VSDExp(exp), GExp(exp), CExp(exp)}, 

ʜʝ expÍLExpAims(l i)
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ʉʫʢʫʧʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʾ ɹʅ
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ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʜʝʣʽ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ʉɹʅ. 

ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ 

ʫ ʥʦʪʘʮʽʾ UML.
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ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ ʢʦʥʪʝʥʪʦʤ ʉɹʅ ʽ ʾʾ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ
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ɯɯɯ 
ʊɽʍʅʆʃʆɻɯʗ ʂɽʈʋɺɸʅʅʗ WEB-

ʂʆʅʊɽʅʊʆʄ ʉɹʅ FRESHKNOWLEDGE ʊɸ 

ɰɰ ɿɸʉʊʆʉʋɺɸʅʅʗ
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ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʉɹʅ FreshKnowledge
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ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ FreshKnowledgeʥʘ ʨʽʚʥʽ ʢʝʨʫʚʘʥʥʷ ʟʥʘʥʥʷʤʠ

ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʫ ʥʦʪʘʮʽʾ UML
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ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ FreshKnowledgeʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ɹʅ

ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʫ ʥʦʪʘʮʽʾ UML
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ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʷʜʨʘ ʩʠʩʪʝʤʠ
ɹʽʙʣʽʦʪʝʢʘ FreshCore
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ɿʚ'ʷʟʦʢ ʤʽʞ ʢʣʘʩʘʤʠ ʩʠʩʪʝʤʠ ʽ ʤʦʜʝʣʷʤʠ, ʷʢʽ 

ʚʦʥʠ ʨʝʘʣʽʟʫʶʪʴ
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ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ 
ɹʽʙʣʽʦʪʝʢʘ FreshDatasets
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ʌʽʟʠʯʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ FreshKnowledge 
ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʫ ʥʦʪʘʮʽʾ UML
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ʉʮʝʥʘʨʽʡ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ
ʇʦʙʫʜʦʚʘ ɯʅʉ
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ʇʨʠʢʣʘʜʠ ʨʦʙʦʪʠʦʩʚʽʪʥʴʦʛʦ Web-ʧʦʨʪʘʣʫ ʥʘ ʙʘʟʽ 

FreshKnowledge

ʈʝʜʘʛʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ (Tree-Net) ʇʊ-ʬʦʨʤʘʣʽʟʘʮʽʷ(ʇʊʄ)
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