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ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʢʨʝʧʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘ-

ʥʠʷ. ʈʘʙʦʪʘ ʩʦʜʝʨʞʠʪ 9 ʛʣʘʚ, 137 ʩʪʨʘʥʠʮ, 3 ʧʨʠʣʦʞʝʥʠʷ, 95 ʠʣʣʶʩʪʨʘʮʠʡ ʠ 6 ʪʘʙ-

ʣʠʮ, 9 ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 140801 çʕʣʝʢ-

ʪʨʦʥʠʢʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢè. 
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ɺɺɽɼɽʅʀɽ 

ʉʦʚʨʝʤʝʥʥʳʝ ɸʉʋʊʇ ï ʵʪʦ ʩʣʦʞʥʳʝ ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʫʩʪʘʥʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʥʘʟʥʘʯʝʥʠʷ. ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʨʦʚʘʥ-

ʥʳʝ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʙʝʩʩʙʦʡʥʘʷ ʨʘʙʦʪʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ɸʉʋ ʚʘʨʴ-

ʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʞʥʦʩʪʠ ʠʣʠ ʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥʠ 

ʚʳʰʝ ʚ ʘʪʦʤʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʪʘʥʦʚ-

ʢʘʭ, ʛʜʝ ʢʘʞʜʳʡ ʨʝʟʫʣʴʪʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʝʪ ʩʪʦʠʪʴ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ 

ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ ʠʣʠ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʘʩʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʥʠ ʥʠʞʝ ʚ ʦʪʨʘʩʣʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʣʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ɸʉʋʊʇ ʠʩʧʦʣʴʟʫʪʁʩʷ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩ rʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʧʨʠ-

ʤʝʨ, ePLAN, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʩ ʛʘʨʘʥ-

ʪʠʨʦʚʘʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʩʤʝʪʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʣʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʡ) ʧʨʦʚʦʜʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʚ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʥʠʢʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ɸʉʋ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʘʢʝʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

P-CAD, AutoCAD ʠʣʠ MS Visio. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɸʉʋ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʉɸʇʈ (ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʥʷ-

ʪʠʝ SCADA-ʩʠʩʪʝʤʘ). ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʧʦʟʚʦʣʷ-

ʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʩʙʦʨʘ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠ ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ. ʉɸʇʈ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʥʦʚʷʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ɸʉʋʊʇ ʠ ʧʦʟ-

ʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉɸʇʈ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʉɸʇʈ-ʧʘʢʝʪʦʚ. ʄʥʦʛʠʝ 

ʷʚʣʷʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤ ʧʨʦʜʫʢʪʦʤ, ʥʝʢʦʪʦʨʳʝ ʩʚʦʙʦʜʥʦ-

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪ ʥʝʢʦʪʦʨʘʷ ʢʦʤʧʘʥʠʷ ʠ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʫʶ ʉɸʇʈ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʜʣ̫ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ. 
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ɺ ʈʦʩʩʠʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʉɸʇʈ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ ɸʉʋ ʚ̫-

ʣʷʝʪʩʷ TRACE MODE
1
 (ʧʨʦʜʫʢʪ ʢʦʤʧʘʥʠʠ çAdAstrA Reserch Groupè). 

TRACE MODE 6  ï ʧʦʩʣʝʜʥʷʷ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʘʷ ʩʝʨʠʷ ʧʨʦʜʫʢʪʦʚ 

ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʢʘʢ ʜʣʷ ʩʣʦʞʥʳʭ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʠ ʜʣʷ ʤʘʣʳʭ, 

ʣʦʢʘʣʥɹʳʭ ɸʉʋ. 

ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʡ SCADA-ʩʠʩʪʝʤʳ ï TRACE MODE 

6.06.2 (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʊʄ). 

 
ʈʠʩʫʥʦʢ 1.1. ʕʣʝʤʝʥʪʳ ɸʉʋ ʩ ʢʦʪʦʨʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʠ ʚ ʢʦʪʦʨʳʭ ʨʘʙʦ-

ʪʘʝʪ TM 

 

                                                 
1
 ʉʫʙʲʝʢʪʠʚʥʦʝ ʤʥʝʥʠʝ ʘʚʪʦʨʘ. 
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1. ʇɸʂɽʊ ʀʅʉʊʈʋʄɽʅʊɸʃʔʅʓʍ ʇʈʆɻʈɸʄʄ TRACE MODE 

1.1. ʆʩʥʦʚʥʦʡ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ TRACE MODE 

ʂʦʤʧʘʥʠʷ AdAstrA ʚʳʧʫʩʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʨʦʜʫʢ-

ʪʦʚ, ʵʪʦ: 

1) TRACE MODE IDE professional ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (ʀʉ) ʜʣʷ ɸʉʋʊʇ, ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʘʷ, ʩ ʬʠʟʠʯʝʩʢʠʤ ʢʣʶʯʦʤ ʟʘʱʠʪʳ. 

2) TRACE MODE IDE based ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ɸʉʋʊʇ, ʫʯʝʙʥʘʷ, ʙʝʟ ʟʘ-

ʱʠʪr. ʆʛʨʘʥʠʯʝʥʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʇʨʦʝʢʪʘ ʚ ʦʪʣʘʜʦʯ-

ʥʦʤ ʤʦʥʠʪʦʨʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʄʈɺ) ï ʇʨʦʬʘʡʣʝʨʝ (1 

ʯ). 

3) TRACE MODE RTM ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ-

ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʇʨʦʝʢʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʜʣʷ ʕɺʄ, ʨʘʙʦʪʘʶ-

ʱʠʭ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ MS Windows (ʄʈɺ). ʄʈɺ ʚr -

ʧʦʣʥʷʝʪ ʨʦʣʴ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʚ ʇʨʦʝʢʪʝ, ʚʳʧʦʣ-

ʥʷʝʪ ʦʙʨʘʱʝʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʘʡʚʝʨʦʚ, ʢ ʋʉʆ, ʩʝʪʝʚʳʤ 

ʠ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʨʘʙʦʯʠʭ 

ʩʪʘʥʮʠʡ. 

4) TRACE MODE MicroRTM ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ-

ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʇʨʦʝʢʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʜʣʷ ʕɺʄ, ʨʘʙʦʪʘʶ-

ʱʠʭ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ DOS ʠ ʆʉ MS Windows CE. ʆʥʘ 

ʚr ʧʦʣʥʷʝʪ ʨʦʣʴ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʚ ʇʨʦʝʢʪʝ, ʚʳʧʦʣ-

ʥʷʝʪ ʦʙʨʘʱʝʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʘʡʚʝʨʦʚ, ʢ ʋʉʆ, ʩʝʪʝʚʳʤ 

ʠ ʧʝʨʠʬʝʨʠʡʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʨʘʙʦʯʠʭ 

ʩʪʘʥʮʠʡ. 

 

ʂʘʞʜʳʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʮʝʣʝʡ: ʀʉ ï ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʨʦʝʢʪʘ, ʄʈɺ ï ʜʣʷ ʯʪʝ-

ʥʠʷ ʩʮʝʥʘʨʠʝʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚ ɸʉʋʊʇ ʠʟ ʇʨʦʝʢ-

ʪʦʚ ʠ ʠʩʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʚ ʨʘʤʢʘʭ ʆʉ MS Windows. ʄʠʢʨʦʄʈɺ ï ʚr -

ʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʘʥʘʣʦʛʠʯʥʳʝ ʄʈɺ, ʥʦ ʜʣʷ DOS ʠʣʠ ʆʉ MS Windows 

CE. ʉʪʦʠʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʇʨʦʝʢʪʦʚ ʚ ʀʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʦʪʣʘʜʦʯʥʦʛʦ ʄʈɺ (ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʚ ʀʉ ï çʇʨʦʬʘʡʣʝʨè) ʧʨʦʚʦ-

ʜʠʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʟʘʢʘʟʯʠʢʫ ʧʦʩʪʘʚʣʷʪʁʩʷ ʬʘʡʣʳ ʇʨʦʝʢʪʘ ʠ ʄʈɺ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʪʘʚʣʷʪʴ 

ʟʘʢʘʟʯʠʢʫ ʀʉ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʇʨʦʝʢʪʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-
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ʥʦʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʀʉ, ʥʝ ʤʦʛʫʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴʩʷ ʚ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ 

ʠ ʥʘʦʙʦʨʦʪ. ʇʨʦʝʢʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚ ʄʈɺ ʠʣʠ 

ʄʠʢʨʦʄʈɺ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴʩʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʚʝʨʩʠʠ ʊʄ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʠʥʮʠʧʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʜʫʢʪʦʚ ʊʄ. 

 

1.2. ʉʪʨʫʢʪʫʨʘ ʠ ʧʨʠʥʮʠʧʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ TRACE 

MODE 

TRACE MODE IDE 6.06.2 ï ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɸʉʋ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʫʧʝʨʚʠʟʦʨʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʘʢʝʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ çʇʨʦʝʢʪè. ʇʨʦʝʢʪʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʬʘʡʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚ ʥʝʢʦʪʦʨʦʤ ʫʟʣʝ ɸʉʋ (ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʬʘʡʣʳ ʇʨʦʝʢʪʘ ʠ ʄʈɺ). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʟʣʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʦ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʢʘʞʜʳʡ ʫʟʝʣ ɸʉʋ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʋʟʣʦʤ ʇʨʦʝʢʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʣʝʤʝʥʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʟʣʘ ɸʉʋ ʥʘ ʧʨʠʤʝʨʝ 

ʨʠʩʫʥʢʘ 1.2. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʥʝʝ, ʨʘʟʨʘʙʦʪ-

ʢʘ ʇʨʦʝʢʪʘ ʚʝʜʸʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ (professional) 

ʠʣʠ ʙʘʟʦʚʦʡ, ʫʯʝʙʥʦʡ (base) ʚʝʨʩʠʠ ʀʉ. ɼʘʣʝʝ ʇʨʦʝʢʪ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ 

ʄʈɺ ʠʣʠ ʄʠʢʨʦʄʈɺ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʠʥ-

ʪʝʨʧʨʝʪʘʮʠʠ ʇʨʦʝʢʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ ʀʉ, ʠʩʧʦʣʴʟʫʝʪʩ ̫

ʇʨʦʬʘʡʣʝʨ. ʄʈɺ ʩʦʜʝʨʞʠʪ ʠʥʩʪʨʫʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʋʉʆ ʠ, ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʦʩʨʝʜʩʪʚʦʤ ʵʪʠʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʄʈɺ ʚʳʧʦʣʥʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʟʘʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʥʳʝ ʚ ʇʨʦʝʢʪʝ. 

ʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʜʝʨʞʠʪ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘ-

ʙʦʪʢʠ ʇʨʦʝʢʪʘ, ʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ, ʛʨʘʬʠʯʝʩʢʦʡ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ 

ʠʩʧʦʣʴʟʫʁ ʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʜʘʢʪʦʨʳ ʚ ʩʦʩʪʘʚʝ ʀʉ (ʨʠʩʫʥʦʢ 1.2). 

ʇʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ ʊʄ ʩʣʝʜʫ-

ʝʪ ʦʧʠʩʘʪʴ ʝʛʦ ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʵʣʝʤʝʥʪʳ ʇʨʦʝʢʪʘ.  
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ʈʠʩʫʥʦʢ 1.2. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʟʣʘ ɸʉʋ 

 

1.3. ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʟʣʘ ɸʉʋ ʚ ʦʙ-

ʱʝʤ ʚʠʜʝ. 

ʇʫʩʪʴ ʤʳ ʠʤʝʝʤ ʥʝʢʦʪʦʨʫʶ ɸʉʋ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1.3. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʫʨʦʚʥ ̫ʩʠʩʪʝʤʳ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ. ʅʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʫʣʴʪʳ ʦʧʝʨʘʪʦʨʦʚ, ʚ ʩʦ-

ʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʇʕɺʄ, ʜʠʩʧʣʝʠ ʠ ʧʝʨʠʬʝʨʠʡʥʳʝ ʵʣʝʤʝʥʪʳ ʚʚʦ-

ʜʘ/ʚʳʚʦʜʘ ʜʘʥʥʳʭ. ʅʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʰʢʘʬʳ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ, ʚ ʢʦʪʦʨʳʝ 

ʚʩʪʨʘʠʚʘʶʪʩʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝʤ, ʨʘʟʣʠʯʥʳʝ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʝʣʠ, ʢʦʥʪʨʦʣʣʝʨʳ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʕɺʄ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞ-

ʜʫ ʫʨʦʚʥʷʤʠ ɸʉʋ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
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ʩʝʪʝʡ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʥʘʧʨʠʤʝʨ Ethernet, RS-485 ʠʣʠ ʢʦʤʤʫʪʠʨʫʝʤʳʝ 

ʣʠʥʠʠ ʩʚʷʟʠ. 

 
ʈʠʩʫʥʦʢ 1.3. ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ɸʉʋ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

 

ʆʙʲʝʢʪ ʠʣʠ ʛʨʫʧʧʘ ʦʙʲʝʢʪʦʚ, ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʜʝʣʝʥʥʳʝ 

ʠʟ ɸʉʋ (ʥʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ) ʥʘʟʳʚʘʶʪʩʷ ʫʟʣʦʤ ʵʪʦʡ ʩʠʩʪʝʤʳ. 

ɽʩʣʠ ʚ ʩʦʩʪʘʚʝ ʫʟʣʘ ɸʉʋ ʟʘʧʫʩʢʘʝʪʩʷ ʯʘʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʇʨʦʝʢʪʘ, ʪʦ 

ʵʪʫ ʯʘʩʪʴ ʪʦʞʝ ʥʘʟʳʚʘʶʪ ʋʟʣʦʤ (ʯʘʩʪʴʶ ʇʨʦʝʢʪʘ). ʋʟʣʳ ʷʚʣʷʶʪʩʷ ʩʘ-

ʤʳʤ ʢʨʫʧʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʥʦʛʦ ʩʣʦʷ ʇʨʦʝʢʪʘ ï çʉʠʩʪʝ-

ʤʘè (ʨʠʩʫʥʦʢ 1.4). ʉʠʩʪʝʤʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪ ɹʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ɸʉʋ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʊʄ, ʘ ʪʘʢʞʝ ʩʣʦʡ ʇʨʦʝʢʪʘ (ʦʩʥʦʚʦʧʦʣʘʛʘʶ-

ʱʠʡ ʋʟʝʣ ʚ ʩʪʨʫʢʪʫʨʝ ʇʨʦʝʢʪʘ). 
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ʈʠʩʫʥʦʢ 1.4. ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ 
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ʂʘʢ ʧʨʘʚʠʣʦ, ʩʪʨʫʢʪʫʨʘ ʩʣʦʷ çʉʠʩʪʝʤʘè ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ 

ʧʦʚʪʦʨʷʝʪ ʩʪʨʫʢʪʫʨʫ ɸʉʋ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʟ-

ʣʘ ɸʉʋ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʯʘʩʪʴ ʇʨʦʝʢʪʘ, ʪ.ʝ. ʋʟʝʣ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʇʨʦʝʢʪʘ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ çʉʦʭʨʘʥʠʪ ɹʜʣʷ ʄʈɺè ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʠʟ ʋʟʣʦʚ (ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʬʘʡʣʘ <name.prj> ʚ ʛʨʫʧʧʫ ʬʘʡʣʦʚ ʩ 

ʦʩʥʦʚʥʳʤ ʬʘʡʣʦʤ <name>.dbb). ʇʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝ-

ʜʫʨʳ ʬʘʡʣʳ ʋʟʣʘ ʇʨʦʝʢʪʘ ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʟʝʣ ɸʉʋ 

(ʥʘʧʨʠʤʝʨ, ʚ ʢʦʥʪʨʦʣʣʝʨ ʠʣʠ ʨʘʙʦʯʫʶ ʩʪʘʥʮʠʶ ʦʧʝʨʘʪʦʨʘ) ʠ ʠʥʪʝʨʧʨʝ-

ʪʠʨʫʶʪʩʷ ʄʈɺ. 

 ɺ ʩʦʩʪʘʚʝ ʢʘʞʜʦʛʦ ʋʟʣʘ ʇʨʦʝʢʪʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʤʥʦʞʝʩʪʚʦ ʢʦʤ-

ʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. 

ʂʘʥʘʣ ï ʵʪʦ ʙʘʟʦʚʦʝ ʧʦʥʷʪʠʝ ʊʄ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʬʫʥʢʮʠʡ ʠ ʧʝʨʝ-

ʤʝʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɼʦʧʦʣʥʠʪʝʣʥɹʳʝ ʬʫʥʢʮʠʠ 

ʛʣʫʙʦʢʦʡ ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʚ ʢʦʤʧʦ-

ʥʝʥʪʘʭ çʇʨʦʛʨʘʤʤʘè, ʘ ʟʘʪʝʤ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʦʩʪʘʚ ʠʟʤʝʨʠ-

ʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠʣʠ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʬʫʥʢʮʠʷ çʊʨʘʥʩ-

ʣʷʮʠʷè. 

ɹʘʟʘ ʢʘʥʘʣʦʚ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʘʥʘʣʦʚ ʇʨʦʝʢʪʘ ʦʙʲʝʜʠʥʸʥʥʳʭ ʧʦ 

ʥʝʢʦʪʦʨʦʤʫ ʧʨʠʟʥʘʢʫ. ɼʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ 

ʠʤʝʶʱʠʭ ʦʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʣʠ ʥʘʟʥʘʯʝʥʠʝ ʚ ʙʘʟʝ ʢʘʥʘ-

ʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʦʜʛʨʫʧʧʳ (ʥʘʧʨʠʤʝʨ, ʦʪʥʦʩʷ-

ʱʠʝʩʷ ʢ ʦʜʥʦʤʫ ʋʉʆ). 

ʕʢʨʘʥ ï ʢʦʤʧʦʥʝʥʪ ʇʨʦʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʚ ɸʉʋ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʊʄ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʩʪʘʚʝ ʕʢʨʘʥʘ ʤʥʝʤʦʩʭʝʤʫ ʠ 

ʵʣʝʤʝʥʪʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʦʧʝʨʘʪʦʨʘ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ 

ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʕʢʨʘʥʦʚ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʚ ʩʣʝʜʫʶʱʠʭ 

ʛʣʘʚʘʭ. 

ʇʨʦʛʨʘʤʤʘ ï ʢʦʤʧʦʥʝʥʪ ʇʨʦʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ɸʉʋ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʘʣ-

ʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ IEC(ʄʕʂ) 

61131-3. ʇʨʦʛʨʘʤʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘ-

ʷʭ, ʢʦʛʜʘ ʬʫʥʢʮʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʦ-

ʩʪʫʧʥʳʭ ʚ ʥʘʩʪʨʦʡʢʘʭ ʢʘʥʘʣʦʚ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠʣʠ ʧʨʠ ʥʝʦʙʭʦ-
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ʜʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʟʘʢʦʥʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʉʚʷʟʴ ʩ ʉʋɹɼ ï ʢʦʤʧʦʥʝʥʪ ʇʨʦʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʉʋɹɼ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʟʘʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʪʴ ʦʙʨʘʱʝʥʠʝ ʢ ʉʋɹɼ ʥʘ ʦʩʥʦʚʝ SQL-ʟʘʧʨʦʩʦʚ. ɼʘʥʥʳʡ ʤʝ-

ʭʘʥʠʟʤ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʜʘʣʝʝ. 

ɼʦʢʫʤʝʥʪ ï ʢʦʤʧʦʥʝʥʪ ʇʨʦʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʢʫ-

ʤʝʥʪʦʚ ʩ ʬʫʥʢʮʠʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʯʪʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʦʚ 

ʇʨʦʝʢʪʘ ʚ ʚʳʜʝʣʝʥʥʳʭ ʷʯʝʡʢʘʭ. ɼʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʯʸʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʇʦʣʴʟʦʚʘʪʝʣʴ ï ʢʦʤʧʦʥʝʥʪ ʇʨʦʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʫʯʸʪʘ ʢʦʣʠ-

ʯʝʩʪʚʘ, ʪʠʧʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʜʦ-

ʩʪʫʧ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ ɸʉʋ, ʘ ʪʘʢʞʝ ʜʣʷ ʥʘʟʥʘ-

ʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʦʤ.  

ɽʜʠʥʠʮʘ ʦʙʦʨʫʜʦʚʘʥʠ ̫ ï ʢʦʤʧʦʥʝʥʪ ʇʨʦʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʫʯʸʪʘ ʢʦʣʠʯʝʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ɸʉʋ. ɺ ʊʄ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʤʧʦʥʝʥʪʘ ʇʨʦʝʢʪʘ çɽʜʠʥʠʮʘ ʦʙʦʨʫʜʦʚʘʥʠè̫ ʧʦʟʚʦʣʷʶʪ ʦʪ-

ʜʝʣʴʥʳʤ ʩʣʫʞʙʘʤ ʧʨʝʜʧʨʠʷʪʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʚʳʨʘʙʦʪʘʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʨʝʩʫʨʩ, ʢʦʣʠ-

ʯʝʩʪʚʦ ʜʥʝʡ ʧʨʦʩʪʦʷ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʥʘʛʨʫʟʢʠ ʠʣʠ ʧʦ 

ʧʨʠʯʠʥʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ. 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʥʘʣʳ ʇʨʦʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ 

ʠ ʪʠʧʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʜʝʣʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ: FLOAT, 

HEX(8, 16), DoubleFLOAT, ʉʦʙʳʪʠʝ, CALL, TIME. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʢʘ-

ʥʘʣʳ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ.  

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘʟʥʘʯʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʇʨʦʝʢʪʘ ʚr ʜʝʣʠʤ ʠʟ ʨʠʩʫʥʢʘ 1.3 ʫʟʣʳ ʠ ʨʘʩʩʤʦʪʨʠʤ ʠʭ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ. ʉʪʨʫʢʪʫʨʘ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.5.  

ʇʫʩʪʴ ʚ ʩʦʩʪʘʚʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʰʢʘʬʘ ʠʤʝʝʪʩʷ ʧʨʦʤʳʰʣʝʥ-

ʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʧʘʩʩʠʚʥʫʶ ʦʙʲʝʜʠʥʠʪʝʣʴʥʫʶ ʧʣʘʪʫ ʫʩʪʘ-

ʥʦʚʣʝʥʳ: ʦʜʥʦʧʣʘʪʥʘʷ ʕɺʄ ʠ ʧʣʘʪʳ ʚʚʦʜʘ\ʚʳʚʦʜʘ ʩʠʛʥʘʣʦʚ. ʇʫʩʪʴ ʥʘ 

ʦʜʥʦʧʣʘʪʥʦʡ ʕɺʄ ʫʩʪʘʥʦʚʣʝʥʘ ʜʠʩʢʦʚʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʄʠʢ-

ʨʦʄʈɺ ʠ ʬʘʡʣʳ ʇʨʦʝʢʪʘ, ʩʦʭʨʘʥʸʥʥʳʝ ʜʣʷ ʄʠʢʨʦʄʈɺ ʠʟ ʩʨʝʜʳ ʨʘʟʨʘ-

ʙʦʪʢʠ. ɺ ʨʘʤʢʘʭ ʇʨʦʝʢʪʘ ʚʳʜʝʣʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʕɺʄ ʙʫʜʝʪ ʷʚ-

ʣʷʪʴʩʷ ʋʟʣʦʤ. ʅʘʟʦʚʸʤ ʝʸ çʋʟʝʣ ˉ1è. 
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ɺ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ: ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ 1.5(3)), ʥʘʩʪʨʦʡʢʠ ʋʉʆ 

(ʨʠʩʫʥʦʢ 1.5(1)), ʧʝʨʝʤʝʥʥʳʝ ʠ ʢʘʥʘʣ r ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ (ʨʠʩʫʥʦʢ 

1.5(2)). ʂʘʥʘʣʳ, ʢʘʢ ʙʳʣʦ ʦʧʠʩʘʥʦ ʨʘʥʝʝ, ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʩʨʝʜʳ ʧʝʨʝ-

ʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʕɺʄ ʩ ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ ɸʉʋ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʩʝʪʝʚʦʛʦ ʧʘʢʝʪʥʦʛʦ ʜʨʘʡʚʝʨʘ ʠ ʩʝʪʝʚʦʡ ʧʣʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʥʠʞʥʝʤ ʫʨʦʚʥʝ ɸʉʋ ʚʧrʦʣʥʷʝʪʩʷ ʩʙʦʨ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ɸʉʋ. ɺʠʟʫʘʣʠ-

ʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ  ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʢʘʢ ʥʘ ʥʠʞʥʝʤ, ʪʘʢ ʠ ʥʘ 

ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʜʥʘʢʦ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʦʥʘ ʦʛʨʘʥʠ-

ʯʝʥʘ ʢʦʣʠʯʝʩʪʚʦʤ ʬʫʥʢʮʠʡ ʦʪʦʙʨʘʞʝʥʠʷ. ɺʦʟʤʦʞʥʦ ʦʪʦʙʨʘʞʝʥʠʝ ʪʦʣʴ-

ʢʦ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ (ʠʩʧʦʣʴʟʫʝʪʩʷ DOS). 

 
ʈʠʩʫʥʦʢ 1.5. ʉʪʨʫʢʪʫʨʘ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ ʚ ʨʘʤʢʘʭ DOS: 1 ï ʥʘʩʪʨʦʡʢʠ 

ʫʩʪʨʦʡʩʪʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʕɺʄ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʝʪ ʇʨʦʝʢʪ ʧʦʩʨʝʜʩʪʚʦʤ ʜʨʘʡʚʝ-

ʨʦʚ; 2 ï ʢʘʥʘʣʳ ʩʚʟ̫ʠ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ; 3 ï ʢʦʤʧʦʥʝʥʪ çʇʨʦʛʨʘʤʤʘè 
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ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ ʚ ʨʘʤʢʘʭ ʆʉ MS 

Windows (ʨʠʩʫʥʦʢ 1.6). ʇʫʩʪʴ ʵʪʘ ʯʘʩʪʴ ʇʨʦʝʢʪʘ ʥʘʟʳʚʘʝʪʩʷ çʋʟʝʣ ˉ2è. 

 
ʈʠʩʫʥʦʢ 1.6. ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ ʯʘʩʪʠ ʇʨʦʝʢʪʘ ʟʘʛʨʫʞʘʝʤʦʡ ʥʘ 

ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ɸʉʋ: 1 ï ʢʦʤʧʦʥʝʥʪ çʕʢʨʘʥè; 2 ï ʢʦʤʧʦʥʝʥʪ çʉʚʷʟʴ ʩ ʉʋɹɼè; 3 ï 

ʢʦʤʧʦʥʝʥʪ çʇʨʦʛʨʘʤʤʘè; 4 ï ʢʦʤʧʦʥʝʥʪ çɼʦʢʫʤʝʥʪè; 5 ï ʢʦʤʧʦʥʝʥʪ çʇʦʣʴʟʦʚʘ-

ʪʝʣʴè ʠʣʠ çʆʙʦʨʫʜʦʚʘʥʠʝè; 6 ï ʢʘʥʘʣʳ 

 

ʉʨʘʚʥʠʚʘʷ ʨʠʩʫʥʦʢ 1.5 ʠ ʨʠʩʫʥʦʢ 1.6, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʦʨ 

ʬʫʥʢʮʠʡ ʚ ʯʘʩʪʠ ʇʨʦʝʢʪʘ ʜʣʷ ʆʉ MS Windows ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ. ʅʘ 
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ʧʨʘʢʪʠʢʝ ʵʪʦʪ ʬʘʢʪ ʦʧʨʘʚʜʘʥ, ʧʦʩʢʦʣʴʢʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʥʦʡ ʠ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ɸʉʋ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʘʥʘʣʦʛʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ɸʉʋ ʙʦʣʝʝ ʤʦʱʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣɹ-

ʟʫʶʪ ʇʕɺʄ ʩ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʆʉ MS Windows 

(ʠʣʠ ʜʨʫʛʠʝ ʆʉ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʨʦʝʢʪʦʚ ʚ ʜʨʫʛʠʭ SCADA-ʩʠʩʪʝʤʘʭ). 

 

1.4. ʂʘʥʘʣ, ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʠ ʥʘʟʥʘʯʝʥʠʝ 

 

ʈʘʥʝʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʦ ʪʦʤ, ʯʪʦ ʢʘʥʘʣ ʚ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʩʨʝʜʫ ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʦʙʨʘʙʦʪʢʠ) ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. ʂʘʥʘʣ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʟʚʦʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʇʨʦʝʢʪʘ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʦʥʝʥʪʫ çʇʨʦʛʨʘʤʤʘè ʠ çʕʢʨʘʥè, 

ʜʨʘʡʚʝʨʫ ʋʉʆ ʠ ʢʦʤʧʦʥʝʥʪʫ çʇʨʦʛʨʘʤʤʘè. ʆʜʥʘʢʦ ʚ ʚʝʨʩʠʠ TM 6 ʢʘ-

ʥʘʣʳ ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʜʘʥʥʳʭ, ʘ ʤʝʞʢʦʤʧʦʥʝʥʪ-

ʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʧʝʨʝʤʝʥʥʳʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʘ-

ʥʘʣʘ ʢʘʢ ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʥʘ ʪʠʧʳ ʧʦ 

ʥʝʢʦʪʦʨʳʤ ʧʨʠʟʥʘʢʘʤ: 

¶ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʥʘʣʝ: INPUT, 

OUTPUT; 

¶ ʧʦ ʪʠʧʫ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ: HEX16, HEX32, FLOAT, 

DOUBLE FLOAT, TIME, ʉʦʙʳʪʠʝ, ʇʦʣʴʟʦʚʘʪʝʣʴ, ɽʜʠʥʠʮʘ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ, ʇʝʨʩʦʥʘʣ, M-ʨʝʩʫʨʩ, D-ʨʝʩʫʨʩ, CALL. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢʘʥʘʣʳ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ʋʉʆ ʠ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʕɺʄ (INPUT) 

ʠ ʥʘʦʙʦʨʦʪ (OUTPUT). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʠʩʘʥʥʳʤʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ ʧʝʨʝʜʘʚʘʝʤʳʭ ʚ ʢʘ-

ʥʘʣʝ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ:  

  ɻʨʫʧʧʘ 1. ʂʘʥʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ 

¶ HEX16 ï ʜʣʷ ʨʘʙʦʪʳ ʩ 2-ʙʘʡʪʦʚʳʤʠ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ;  

¶ HEX32 ï ʜʣʷ ʨʘʙʦʪʳ ʩ 4-ʙʘʡʪʦʚʳʤʠ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ;  

¶ FLOAT ï ʜʣʷ ʨʘʙʦʪʳ ʩ 4-ʙʘʡʪʦʚʳʤʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ 

(ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʢʘʥʘʣʘ ʵʪʦʛʦ ʢʣʘʩʩʘ ï ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʚ ʢʘʥʘʣʝ);  

¶ DOUBLE FLOAT ï ʜʣʷ ʨʘʙʦʪʳ ʩ 8-ʙʘʡʪʦʚʳʤʠ ʚʝʱʝʩʪʚʝʥʥʳ-

ʤʠ ʯʠʩʣʘʤʠ; 

¶ TIME ï ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚʨʝʤʝʥʠ (ʜʘʪʘ ʠ ʚʨʝʤʷ); 
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ɻʨʫʧʧʘ 2. ʂʘʥʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

¶ ʉʦʙʳʪʠʝ ï ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʲʝʢʪʘ ʩ ʮʝʣʴʶ ʬʠʢʩʠʨʦʚʘʥʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ/ʠʩʯʝʟʥʦʚʝʥʠʷ ʥʘ ʵʪʦʤ ʦʙʲʝʢʪʝ ʥʝʢʦʪʦʨʦʛʦ 

ʩʦʙʳʪʠʷ ʠʣʠ ʩʠʪʫʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʘʚʘʨʠʠ). ʂʘʥʘʣ ʭʨʘʥʠʪ 

ʠʩʪʦʨʠʶ ʩʦʙʳʪʠ̫ ʠ ʜʦʧʫʩʢʘʝʪ ʝʛʦ ʢʚʠʪʠʨʦʚʘʥʠʝ; 

 

     ɻʨʫʧʧʘ 3. ʂʘʥʘʣʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ  

¶ ʇʦʣʴʟʦʚʘʪʝʣʴ ï ʜʣʷ ʟʘʜʘʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʠ/ʠʣʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʇʨʦʝʢʪʘ; 

 

ɻʨʫʧʧʘ 4. ʂʘʥʘʣʳ ʢʣʘʩʩʘ T-FACTORY  

¶ ɽʜʠʥʠʮʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʜʣʷ ʫʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʜʠʥʠʮʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʇʝʨʩʦʥʘʣ ï ʜʣʷ ʫʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʙʦʪʥʠʢʘ, ʘ ʪʘʢʞʝ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʝʛʦ ʫʯʘʩʪʠʷ ʚ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ;  

¶ M-ʨʝʩʫʨʩ ï ʜʣʷ ʫʯʝʪʘ ʩʢʣʘʜʩʢʠʭ ʨʝʩʫʨʩʦʚ; 

¶ D-ʨʝʩʫʨʩ ï ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʘ ʪʝʭʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʟʘʜʘʯ; 

 

     ɻʨʫʧʧʘ 5. ʂʘʥʘʣʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

¶ CALL  ï ʜʣʷ ʚʳʟʦʚʘ ʐʘʙʣʦʥʦʚ
*
 ï ʢʦʤʧʦʥʝʥʪʦʚ ʇʨʦʝʢʪʘ. 

 

ɻʨʫʧʧʘ ʢʘʥʘʣʦʚ 1, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʯʠʩʣʦʚʳʤʠ ʢʘʥʘʣʘʤʠ, ʷʚʣʷʝʪ-

ʩʷ ʦʩʥʦʚʥʦʡ, ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʩʪʨʫʢʪʫʨʫ ʢʘʥʘʣʘ ʢʣʘʩʩʘ FLOAT ʥʘ ʧʨʠʤʝʨʝ ʨʠʩʫʥʢʘ 1.7. ɼʘʥʥʳʡ ʪʠʧ 

ʢʘʥʘʣʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʣʠʥʠʷʤʠ ʩʚʷʟʠ 

ʠ ʩʦʜʝʨʞʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

 
ʈʠʩʫʥʦʢ 1.7. ʉʪʨʫʢʪʫʨʘ ʢʘʥʘʣʘ ʢʣʘʩʩʘ FLOAT 

                                                 
*
 ʐʘʙʣʦʥ ï ʢʦʤʧʦʥʝʥʪ ʧʨʦʝʢʪʘ, ʧʦʥʷʪʠʝ ʢʦʪʦʨʦʛʦ ʜʝʪʘʣʴʥʦ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʛʣʘʚʝ ˉ2 
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ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʛʨʫʧʧʳ ʦʧʝʨʘʮʠʡ ʥʘʜ ʜʘʥʥʳʤʠ, ʟʥʘʯʝʥʠʶ ʢʘʥʘ-

ʣʘ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʩʪʘʪʫʩʦʚ: ʚʭʦʜʥʦʝ (I), ʘʧʧʘʨʘʪʥʦʝ (A), ʨʝʘʣʴ-

ʥʦʝ (R) ʠʣʠ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ (Q). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʘʣʛʦʨʠʪʤʦʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʦʙʨʘ-

ʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʦʙʨʘʙʦʪʢʠ. ʊʘʢ ʥʘ ʤʥʝʤʦʩʭʝʤʝ 

ʤʦʞʝʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʦ ʘʧʧʘʨʘʪʥʦʝ ʠʣʠ ʨʝʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ. 

ʉʪʨʫʢʪʫʨʫ ʢʘʥʘʣʘ ʢʣʘʩʩʘ HEX16 ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ. 

 

1.5. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʢ ʛʣʘʚʝ ˉ1 

 

1. ʅʘʟʥʘʯʝʥʠʝ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ TRACE MODE? 

2. ʂʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ TRACE MODE 6.06.2 ʠ ʩʚʷʟʠ ʵʪʦʛʦ ʧʘʢʝʪʘ ʩ 

ʚʥʝʰʥʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ɸʉʋ? 

3. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ ʇʨʦʝʢʪ (ʚ ʨʘʤʢʘʭ ʊʄ), ʢʘʢʦʚʦ ʝʛʦ 

ʥʘʟʥʘʯʝʥʠʝ? 

4. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ ʢʘʥʘʣ (ʚ ʨʘʤʢʘʭ ʊʄ), ʢʘʢʦʚʦ ʝʛʦ 

ʥʘʟʥʘʯʝʥʠʝ, ʬʫʥʢʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ? 

5. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ ʤʦʥʠʪʦʨ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʘʢʦʚʦ 

ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ? 

6. ʀʟʦʙʨʘʟʠʪʝ ʩʪʨʫʢʪʫʨʫ ʢʘʥʘʣʘ ʢʣʘʩʩʘ FLOAT ʠ ʝʛʦ ʩʦʩʪʘʚ (ʚ ʨʘʤʢʘʭ 

ʊʄ)? 

7. ɺ ʨʘʤʢʘʭ ʢʘʢʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ TRACE 

MODE IDE 6.06.2? 

8. ʂʘʢʠʝ ʉɸʇʈ, ʢʨʦʤʝ TRACE MODE ɺʳ ʟʥʘʝʪʝ? 

9. ʂʘʢʠʝ ʚʠʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ ʢʘʥʘʣʘʭ ʇʨʦʝʢʪʘ? 

ʇʦʷʩʥʠʪʝ ʥʘ ʧʨʠʤʝʨʝ ʢʘʥʘʣʘ ʢʣʘʩʩʘ FLOAT. 

10. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʢʘʥʘʣʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ TRACE MODE? 

11. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ çʉʠʩʪʝʤʘè (ʚ ʨʘʤʢʘʭ ʊʄ), ʢʘʢʦʚʘ ʝʸ 

ʩʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ? 

12. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ ʋʟʝʣ (ʚ ʨʘʤʢʘʭ ʊʄ)? 

13. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝ-

ʥʠʷ ʜʘʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61131-3? 

14. ʅʘʟʦʚʠʪʝ ʪʠʧʳ ʄʈɺ, ʠʩʧʦʣʴʟʫʝʤʳʭ TRACE MODE 6.06.2? 

15. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ TRACE MODE IDE ʦʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ? 

16. ɺʦʟʤʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʇʨʦʝʢʪʦʚ TRACE 

MODE ʩʦʟʜʘʥʥʳʭ ʚ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ ʀʉ ʜʣʷ DOS ʠ ʧʦʯʝʤʫ? 
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17. ɺʦʟʤʦʞʥʦ ʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ ʀʉ ʇʨʦʝʢʪʦʚ ʩʦ-

ʟʜʘʥʥʳʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʚʝʨʩʠʠ ʀʉ ʠ ʧʦʯʝʤʫ? 

18. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʄʠʢʨʦʄʈɺ, ʥʘʟʦʚʠʪʝ ʝʛʦ ʬʫʥʢʮʠʠ? 

19. ʅʘʟʦʚʠʪʝ ʦʪʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʠʣʠ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʦʚ ʩʦʟʜʘʥʥʳʭ 

ʜʣʷ ʄʠʢʨʦʄʈɺ ʠ ʄʈɺ? ʆʪʣʠʯʘʶʪʩʷ ʣʠ ʦʥʠ? 

20. ʏʪʦ ʪʘʢʦʝ ʢʚʠʪʠʨʦʚʘʥʠʝ? 
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2. ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʇʈʀʂʃɸɼʅʆɻʆ ʇʆ ɺ 

TRACE MODE 6 

 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʱʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʉɸʇʈ TRACE MODE 6.06.2. ʆʧʠʩʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠ 

ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʇʨʦʝʢʪʘ ʧʦʢʘʟʳʚʘʶʪ ʝʸ 

ʜʦʩʪʘʪʦʯʥʫʶ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ʇʦʥʷʪʠʝ çʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘ-

ʙʦʪʢʠè ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʚʩʝʭ ʨʝʜʘʢʪʦʨʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʇʨʦ-

ʝʢʪʘ ʚ ʦʜʠʥ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʇʨʦʝʢʪʘ, ʥʘʯʠʥʘʷ ʩ ʣʶʙʦʡ ʝʛʦ ʯʘʩʪʠ (ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ, ʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʩ ʥʘʩʪʨʦʡʢʠ ʜʨʘʡʚʝʨʦʚ ʩʚʷʟʠ ʩ ʋʉʆ ʠ 

ʪ.ʜ.). ɺʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧ rʨʘʟʨʘʙʦʪʢʠ ʇʨʦʝʢʪʦʚ ʚ ʊʄ ʙʫʜʫʪ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʦʩʦʙʠʷ. 

 

2.1. ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʀʉ 

TRACE MODE 6 

` 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʧʠʩʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʩ ʀʉ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʊʄ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝ-

ʤʝʥʪʳ ʦʢʥʘ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʧʝʨʘʪʦʨʘ ʀʉ 

ʊʄ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.1. 

ɺ ʩʦʩʪʘʚʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʀʉ ʩʦʜʝʨʞʠʪʩʷ 

ʅʘʚʠʛʘʪʦʨ ʧʨʦʝʢʪʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʝʛʦ ʩʪʨʫʢʪʫʨʝ, ʠʟ-

ʤʝʥʷʪʴ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʋʟʣʦʚ ʇʨʦʝʢʪʘ, ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʇʨʦ-

ʝʢʪʘ. ʊʘʢʞʝ ʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʧʫʩʢʘ ʨʝʜʘʢʪʦʨʘ ʩʚʦʡʩʪʚ ʢʘʞʜʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʘ ʟʘʪʝʤ ʥʘʩʪʨʦʡʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʘʡʚʝʨʘʤʠ, ʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʋʟʣʘʤʠ ʠ ʪ.ʜ. ʉʧʝʮʠʘʣʴʥʳʝ ʧʠʢʪʦʛʨʘʤʤʳ ʅʘʚʠ-

ʛʘʪʦʨʘ ʧʨʦʝʢʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʧʠʢʪʦʛʨʘʤʤ, 

ʧʦʟʚʦʣʷʶʪ ʜʝʣʠʪʴ ʦʙʣʘʩʪʴ ʅʘʚʠʛʘʪʦʨʘ ʧʨʦʝʢʪʘ ʥʘ ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʦʜʠʥʘ-

ʢʦʚʳʭ ʯʘʩʪʠ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʯʘʩʪʷʤʠ ʇʨʦʝʢʪʘ. ʇʫʪʴ ʢ ʪʝʢʫʱʝʤʫ ʦʙʲʝʢʪʫ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ ʨʝ-

ʜʘʢʪʠʨʫʶʪʩʷ, ʫʢʘʟʘʥ ʚ ʟʘʛʦʣʦʚʢʝ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ 

ʅʘʚʠʛʘʪʦʨʘ ʧʨʦʝʢʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʣʶʙʳʭ 

ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ, ʥʘʟʚʘʥʠʝ ʬʘʡʣʘ ʇʨʦʝʢʪʘ ʚ ʟʘʛʦʣʦʚʢʝ ʦʢʥʘ 

ʧʨʦʛʨʘʤʤʳ ʧʦʤʝʯʘʝʪʩʷ ʟʥʘʢʦʤ ç*è.  

ɺʥʠʤʘʥʠʝ, ʫʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʳʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʆʉ ʠ ʀʉ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʧʦʣʥʷʪʴ ʩʦʭʨʘʥʝʥʠʝ ʇʨʦʝʢʪʘ ʥʘ ʞʸʩʪ-

ʢʠʡ ʜʠʩʢ ʇʕɺʄ. 



21 ʠʟ 137 

 

 
ʈʠʩʫʥʦʢ 2.1. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʀʉ ʊʄ 
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ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʳʚʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʦ-

ʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʥʘʣʳ, ʇʨʦʛʨʘʤʤʘ, ʕʢʨʘʥ ʠ ʪ.ʜ. ʉʠʩʪʝ-

ʤʘ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʳʜʝʣʝʥʥʦʛʦ ʚ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ 

ʀʉ ʜʣʷ ʨʝʜʘʢʪʦʨʘ ʩʚʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ 

ʜʘʥʥʳʤ ʨʝʜʘʢʪʦʨʦʤ, ʦʪʢʨʳʚʘʪʴ ʜʣʷ ʨʘʙʦʪʳ ʥʝʩʢʦʣʴʢʦ ʨʝʜʘʢʪʦʨʦʚ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʠ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ ʧʦʦʯʝʨʸʜʥʦ. ɺ ʨʘʟʜʝʣʝ çʉʠʩʪʝʤʥʳʝè ʨʝʜʘʢ-

ʪʦʨʘ ʩʚʦʡʩʪʚ (ʨʠʩʫʥʦʢ 2.1), ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʢʣʘʜʦʢ, 

ʢʦʪʦʨʳʝ ʛʨʫʧʧʠʨʫʶʪ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʘʟʜʝʣʫ ʩʧʨʘʚʢʠ ï ʨʫʢʦʚʦʜʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʥʦʧʢʦʡ çʉʧʨʘʚʢʘè ʚ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ 

ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ ʣʠʙʦ ʚ ʦʩʥʦʚʥʦʤ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ ʀʉ ʚ ʟʘʛʦʣʦʚʢʝ ʝʸ 

ʦʢʥʘ.  

 

2.2. ʉʪʨʘʪʝʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʇʨʦʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ 

ʩʣʦʞʥʦʩʪʠ ɸʉʋ 

 

ʆ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ ʊʄ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʘʪʝ-

ʛʠʡ ʨʘʟʨʘʙʦʪʢʠ ʇʨʦʝʢʪʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ɸʉʋ, ʜʣʷ ʢʦʪʦ-

ʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʊʄ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʇʨʠ ʧʝʨ-

ʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʦʧʝʨʘʮʠʠ ʩʦʟʜʘʥʠʷ ʇʨʦʝʢʪʘ ʚ ʀʉ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʊʄ ʧʨʝʜʣʘʛʘʶʪ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ 3-ʭ ʫʨʦʚʥʝʡ ʧʝʨʚʠʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʩʨʝ-

ʜʳ ʨʘʟʨʘʙʦʪʢʠ, ʦʜʥʘʢʦ, ʚ ʨʝʜʘʢʪʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʀʉ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʛʨʫʧʧ ʢʦʤʧʦʥʝʥʪʦʚ 

ʇʨʦʝʢʪʘ ï çʉʣʦʸʚè. 

ʈʘʟʨʘʙʦʪʢʘ ʇʨʦʝʢʪʘ ʚ ʀʉ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʫʯʸʪʦʤ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ (ʪʦʧʦʣʦʛʠʠ) ʩ ʝʸ ʜʝʣʝʥʠʝʤ ʥʘ: ʦʙʲʝʢʪ, ʟʜʘʥʠʝ, ʵʪʘʞ ʠ ʧʦ-

ʤʝʱʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʯʠʪʳʚʘʝʪʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʫʟʣʦʚ ɸʉʋ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʠ ʧʦʤʝʱʝʥʠʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʩʪʨʫʢʪʫʨʘ ʫʟʣʦʚ ɸʉʋ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʩʪʨʫʢʪʫʨʫ ʋʟʣʦʚ ʇʨʦʝʢʪʘ. ʊʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʘ ʇʨʦʝʢʪʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʫʯʸʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʘʛʨʝʛʘʪʦʚ ʠ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ. ɼʘʣʝʝ, ʢʘʢ 

ʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʩʪʨʫʢʪʫʨʘ ʫʟʣʦʚ ɸʉʋ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʩʪʨʫʢʪʫʨʫ ʋʟʣʦʚ 

ʇʨʦʝʢʪʘ. ʇʦʜʦʙʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ɸʉʋ ʩ ʚʳʩʦʢʦʡ ʨʘʩʧʨʝʜʝʣʸʥʥʦʩʪʴʶ 

ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʙʩʪʚʝʥʥʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʨʦʝʢʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʛʦʣʦʚʥʦʛʦ ʫʟ-

ʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʦʡ çʉʠʩʪʝʤʘè. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʅʘʚʠʛʘʪʦʨ 

ʧʨʦʝʢʪʘ ʚ ʀʉ ʠ ʚʢʣʘʜʢʫ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʵʣʝ-



23 ʠʟ 137 

 

ʤʝʥʪʦʚ ʇʨʦʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ɸʉʋ ʥʘ ʧʨʠʤʝʨʝ ʩʝʨʠʠ ʨʠ-

ʩʫʥʢʦʚ (2.2, 2.3, 2.4, 2.5). 

ʇʨʠ ʧʝʨʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʇʨʦʝʢʪʘ ʚ ʀʉ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘ-

ʥʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʣʥʦʪʫ ʩʦʩʪʘʚʘ 

ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ. ɺʳʧʦʣʥʠʪʴ ʵʪʦ ʜʝʡʩʪʚʠʝ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.2. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʠʟʤʝʥʠʪʴ ʵʪʫ ʥʘʩʪʨʦʡʢʫ ʤʦʞʥʦ ʚ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ ʥʘʩʪʨʦʡ-

ʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʇʨʦʝʢ-

ʪʦʚ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.3. ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʬʫʥʢʮʠʶ 

ʜʝʪʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʠʤʝʥʥʦ ʪʝʭ ʩʣʦʸʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʚ ʢʦʥ-

ʢʨʝʪʥʦʤ ʩʣʫʯʘʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʫʧʧʘ ʠʥʩʪʨʫʤʝʥʪʦʚ çɺʠʜʠ-

ʤʦʩʪʴ ʩʣʦʸʚè ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 2.3. ɺʢʣʘʜʢʘ ʅʘʚʠʛʘʪʦʨʘ 

ʧʨʦʝʢʪʘ, ʩ ʫʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 2.3 ʚ ʨʘʟʜʝʣʝ çɺʠʜʠʤʦʩʪʴ ʩʣʦʸʚè ʪʠ-

ʧʘʤʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 2.4, 2.5 ʜʣʷ ʧʨʦʩʪʦʡ ʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ɸʉʋ. 

  
ʈʠʩʫʥʦʢ 2.2. ʀʥʪʝʨʬʝʡʩ 

ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʧʝʨʚʠʯ-

ʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʇʨʦ-

ʝʢʪʘ  

ʈʠʩʫʥʦʢ 2.3. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʥʘʩʪʨʦʡʢʠ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘ-

ʙʦʪʢʠ ʊʄ 
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ʈʠʩʫʥʦʢ 2.4. ɺʠʜ ʚʢʣʘʜʢʠ çʅʘʚʠʛʘʪʦʨ ʧʨʦʝʢʪʘè ʜʣʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʀʉ çʇʨʦ-

ʩʪʦʡè 
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ʈʠʩʫʥʦʢ 2.5. ɺʠʜ ʚʢʣʘʜʢʠ çʅʘʚʠʛʘʪʦʨ ʧʨʦʝʢʪʘè ʜʣʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʀʉ çʂʦʤ-

ʧʣʝʢʩʥʳʡè 
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2.3. ʇʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʇʨʦʝʢ-

ʪʦʚ TRACE MODE 6 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʠʩʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʩʦʩʪʘʚʦʤ ʵʣʝʤʝʥʪʦʚ ʇʨʦ-

ʝʢʪʘ, ʘ ʪʘʢʞʝ ʩʪʨʘʪʝʛʠʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ 

ʩʦʟʜʘʥʠʷ ʇʨʦʝʢʪʘ. ɼʝʪʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʙʦʪʝ ʩ ʀʉ ʊʄ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʜʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. ʇʦ-

ʰʘʛʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʇʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʜʝʣʝ 

çɹʳʩʪʨʳʡ ʩʪʘʨʪè ʪʦʛʦ ʞʝ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʠ ʪʠʧʳ ʋʟʣʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʚ ʇʨʦʝʢʪʝ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʥʘ 

ʦʩʥʦʚʝ ʇʨʦʝʢʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʩʫʱʝʩʪʚʫʝʪ ʛʦʣʦʚʥʦʡ ʵʣʝ-

ʤʝʥʪ ʩʪʨʫʢʪʫʨʳ ï çʉʠʩʪʝ-

ʤʘè, ʧʦʩʢʦʣʴʢʫ ʪʦʣʢɹʦ ʚ 

ʩʣʦʝ çʉʠʩʪʝʤʘè ʤʦʛʫʪ ʙʳʪʴ 

ʩʦʟʜʘʥʳ ʋʟʣʳ (ʨʝʞʠʤ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʷ çʇʨʦʩʪʦʡè). 

ɺʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ 

ʜʘʥʥʦʛʦ ʩʣʦʷ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.6, ʫʢʘʟʘ-

ʥʳ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ, ʢʦ-

ʪʦʨʳʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ 

ʥʘʜ ʥʠʤ. ɻʣʘʚʥʳʤ ʜʝʡʩʪʚʠ-

ʝʤ ʷʚʣʷʝʪʩʷ çʉʦʟʜʘʪʴ ʫʟʝʣè. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʪʠʧʘ ʢʦʥʪʨʦʣʣʝʨʘ, ʚ ʢʦ-

ʪʦʨʦʤ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥ rʬʘʡʣʳ ʇʨʦʝʢʪʘ, ʚʳʙʠʨʘʝʪʩʷ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶ-

ʱʠʭ ʪʠʧʦʚ ʋʟʣʦʚ: RTM, MicroRTM, Logger, EmbeddedRTM, NanoRTM, 

Console, EmbeddedConsole. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʋʟʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʇʨʦʝʢʪʦʚ ʚ ʨʝʞʠʤʝ çʂʦʤʧʣʝʢʩʥʳʡè ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʥʝʩʪʠ ʩʦʟʜʘʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʇʨʦʝʢʪʘ ʠʟ ʩʣʦʷ çʊʦʧʦʣʦʛʠʷè ʠʣʠ çʊʝʭʥʦʣʦʛʠʷè ʤʝʪʦʜʦʤ 

çDrag and Dropè c ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʜʝʨʞʠʚʘʥʠʝʤ ʢʣʘʚʠʰ çCtrlè ʠ 

çShiftè. ʄʝʪʦʜ çDrag and Dropè ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʚʪʦʧʨʠʚʷʟʢʠ 

ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ (ʢʘʥʘʣ, çʕʢʨʘʥè ʠ ʪ.ʜ.) ʙʝʟ ʬʠʢʩʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥ-

ʥr ʭ ʢʦʥʪʨʦʣʴʥʳʭ ʢʣʘʚʠʰ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʢʣʘʚʠʘʪʫʨʳ. 

ʉʦʟʜʘʜʠʤ ʋʟʝʣ ʪʠʧʘ RTM ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʆʉ MS Windows ʥʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ (ɸʈʄ) ʦʧʝʨʘʪʦʨʘ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠ-

ʤʦ ʩʦʟʜʘʪʴ ʢʦʤʧʦʥʝʥʪ çʕʢʨʘʥè, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘ-

 
ʈʠʩʫʥʦʢ 2.6. ɺʠʜ ʚʢʣʘʜʢʠ çʅʘʚʠʛʘʪʦʨ ʧʨʦʝʢʪʘè, 

ʪʠʧʳ ʋʟʣʦʚ 
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ʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʦʧʝʨʘʪʦʨʘ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʀʉ TM ʥʘ 

ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʥʝʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦ-

ʥʷʪʠʝ ʘhʙʣʦʥ. ʐʘʙʣʦʥ ï ʵʪʦ ʢʦʤʧʦʥʝʥʪ ʇʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʚʳʟʳʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʢʣʘʩʩʘ CALL ʩ ʥʝʦʙ-

ʭʦʜʠʤʳʤʠ ʘʪʨʠʙʫʪʘʤʠ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʋʟʣʝ ʇʨʦʝʢʪʘ. ɺ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ 

ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʘhʙʣʦʥʳ ʕʢʨʘʥʦʚ, ʇʨʦʛʨʘʤʤ, ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫ-

ʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 2.5). ɺ ʜʘʣʴʥʝʡʰʝʤ ʘhʙʣʦʥ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʦʜʠʥ 

ʠʣʠ ʙʦʣʝʝ ʨʘʟ ʚ ʨʘʟʥʳʭ ʋʟʣʘʭ. ʐʘʙʣʦʥ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʦʥʝʥʪʘ çʕʢʨʘʥè, çʇʨʦʛʨʘʤʤʘè ʠʣʠ çʉʚʷʟʴ ʩ 

ʉʋɹɼè ʚ ʦʜʥʦʤ ʠʟ ʋʟʣʦʚ ʇʨʦʝʢʪʘ. ʂʘʞʜʳʡ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʡ ʢʘʥʘʣ 

ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʩʦʟʜʘʥʠʶ ʰʘʙʣʦʥʘ ʢʘʥʘʣʘ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʤ ʩʣʦʝ çɹʘʟʘ ʢʘʥʘʣʦʚè. ʂʦʤʧʦʥʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʸʥ ʠʟ 

ʋʟʣʘ, ʥʦ ʘhʙʣʦʥ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩ ʫʥʠʢʘʣʴʥʳʤ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ 

ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʚ ʩʣʦʝ ʘhʙʣʦʥʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʥʥʦʛʦ ʚʠʜʘ. 

ɺʠʜ-ʧʨʠʤʝʨ ʅʘʚʠʛʘʪʦʨʘ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.7. 

 
ʈʠʩʫʥʦʢ 2.7. ɺʠʜ ʦʢʥʘ ʅʘʚʠʛʘʪʦʨʘ ʧʨʦʝʢʪʘ (ʘhʙʣʦʥʳ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʢʘʟʘʥʳ 

ʩʧʨʘʚʘ, ʢʘʥʘʣʳ ʢʣʘʩʩʘ CALL ʚʳʟʳʚʘʶʱʠʝ ʘhʙʣʦʥʳ ʧʦʢʘʟʘʥʳ ʩʣʝʚʘ) 
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ʅʘ ʨʠʩʫʥʢʝ 2.7 ʩʣʝʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʦʥʝʥʪʳ: çʕʢʨʘʥè, çʇʨʦ-

ʛʨʘʤʤʘè ʠ ʜʚʘ ʢʘʥʘʣʘ ʨʘʟʥʳʭ ʪʠʧʦʚ (FLOAT ʠ HEX16). ʉʧʨʘʚʘ ʥʘ ʨʠ-

ʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʘʚʣʝʥʠʷ ʢʘʥʘʣʦʚ ʚ ʩʪʨʫʢʪʫʨʫ ʇʨʦʝʢʪʘ, 

ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʧʦʷʚʠʣʠʩʴ ʘhʙʣʦʥʳ ʢʦʤʧʦʥʝʥʪʦʚ çʇʨʦʛʨʘʤʤʘè, çʕʢʨʘʥè ʠ 

4-ʭ ʢʘʥʘʣʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʩʣʦʝ çɹʘʟʘ ʢʘʥʘʣʦʚè ʢʨʦʤʝ ʢʘʥʘʣʦʚ ʚʳʟʳ-

ʚʘʶʱʠʭ ʘhʙʣʦʥʳ ʢʘʥʘʣʦʚ ʢʣʘʩʩʘ FLOAT ʠ HEX16 ʙʳʣʠ ʩʦʟʜʘʥʳ ʢʘʥʘ-

ʣʳ ʢʣʘʩʩʘ CALL, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʘhʙʣʦʥʳ ʢʦʤʧʦʥʝʥʪʦʚ çʇʨʦʛʨʘʤ-

ʤʘè ʠ çʕʢʨʘʥè. ʕʪʦʪ ʬʘʢʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʥʝʝ ʦʧʠʩʘʥʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ ʚ ʀʉ. ʏʸʪʢʠʡ ʧʦʨʷʜʦʢ ʥʫʤʝʨʘʮʠʠ ʢʘʥʘʣʦʚ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʚ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʥʠ ʙʳʣʠ ʩʦʟʜʘʥʳ. 

 

2.4. ʇʝʨʝʤʝʥʥʳʝ ʚ TRACE MODE 6 

 

ɺ TRACE MODE 5 ʢʘʥʘʣʳ ʙʳʣʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʝʜʠʥʠʮʝʡ-ʥʦʩʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʤʢʘʭ ʇʨʦʝʢʪʘ. ʂʦʤʧʦʥʝʥʪʳ ʛʨʘ-

ʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʦʧʝʨʘʪʦʨʘ ʠ ʵʣʝʤʝʥʪʳ ʤʥʝʤʦʩʭʝʤʳ ʜʣʷ ʜʠʥʘʤʠ-

ʟʘʮʠʠ ʤʦʛʣʠ ʙʳʪʴ ʧʨʠʚʷʟʘʥʳ ʪʦʣʴʢʦ ʢ ʝʛʦ ʚʳʚʦʜʘʤ (çɸʧʧʘʨʘʪʥʦʝè, çʈʝ-

ʘʣʴʥʦʝè, çɺʭʦʜʥʦʝè, çɺrʭʦʜʥʦʝè). ɺ ʦʪʣʠʯʠʝ ʦʪ 5-ʡ ʚʝʨʩʠʠ TRACE 

MODE ʚ hʝʩʪʦʡ ʧʦʷʚʠʣʦʩʴ ʧʦʣʥʦʮʝʥʥʦʝ ʧʦʥʷʪʠʝ ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʳ-

ʤʠ ʦʙʣʘʜʘʶʪ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʇʨʦʝʢʪʘ. 

ɺʥʠʤʘʥʠʝ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʘhʙʣʦʥʘ ʢʦʤʧʦʥʝʥʪʘ çʕʢʨʘʥè ʚ ʥʸʤ ʦʙʷ-

ʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥ ʭʦʪʷ ʙʳ ʦʜʠʥ ʘʨʛʫʤʝʥʪ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦ-

ʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʧʨʠ ʨʘʙʦʪʝ ʇʨʦʝʢʪʘ ʚ ʢʦʥʪʨʦʣ-

ʣʝʨʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʩʧʦʩʦʙ ʜʠʥʘʤʠʟʘʮʠʠ (ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ 

ʠʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʢʨʠʪʝʨʠʷ) ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʤʥʝʤʦʩʭʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝ-

ʤʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘ ʇʨʦʝʢʪʘ çʕʢʨʘʥè ʠ çɻʝʥʝʨʘʪʦʨè. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦ-

ʜʠʤʦ: 

1) ʩʦʟʜʘʪʴ ʇʨʦʝʢʪ; 

2) ʩʦʟʜʘʪʴ ʋʟʝʣ ʪʠʧʘ RTM; 

3) ʩʦʟʜʘʪʴ ʢʦʤʧʦʥʝʥʪ çʕʢʨʘʥè ʠ ʧʨʠʚʷʟʘʪʴ ʝʛʦ ʢ ʢʘʥʘʣʫ ʢʣʘʩʩʘ 

CALL, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ ʝʛʦ ʠʟ ʩʣʦʷ çʐʘʙʣʦʥʳ ʵʢʨʘ-

ʥʦʚè; 

4) ʩʦʟʜʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʛʝʥʝʨʘʪʦʨʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 
ʩʠʛʥʘʣʘ (ʥʘʧʨʠʤʝʨ, ʩʠʥʫʩʦʠʜʳ); 

5) ʩʦʟʜʘʪʴ ʚ ʨʘʙʦʯʝʤ ʧʦʣʝ ʢʦʤʧʦʥʝʥʪʘ çʕʢʨʘʥè ʛʨʘʬʠʯʝʩʢʫʶ ʬʦʨ-

ʤʫ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

6) ʧʨʠʚʷʟʘʪʴ ʪʝʢʩʪʦʚʫʶ ʛʨʘʬʠʯʝʩʢʫʶ ʬʦʨʤʫ ʢ ʚʳʭʦʜʫ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʛʝʥʝʨʘʪʦʨʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ. 
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ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʫʥʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

 ʜʦʙʘʚʣʝʥʠʝ ʚ ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ ʢʦʤʧʦʥʝʥʪʘ çʕʢʨʘʥè 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʣʦʝ çʉʠʩʪʝʤʘ.RTMè 

ʣʠʙʦ ʚ ʩʣʦʝ çʐʘʙʣʦʥʳ ʵʢʨʘʥʦʚè, ʘ ʟʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʤʝʪʦʜʦʤ 

çDrag and Dropè ʚʳʧʦʣʥʠʪʴ ʧʝʨʝʥʦʩ ʘhʙʣʦʥʘ ʢʦʤʧʦʥʝʥʪʘ 

çʕʢʨʘʥè ʚ ʋʟʝʣ RTM; 

 ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʝʥʝʨʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʚ ʩʣʦʝ 

çʀʩʪʦʯʥʠʢʠ/ʇʨʠʸʤʥʠʢʠè ʣʠʙʦ ʚ ʚʠʜʝ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè; 

 ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʝ-

ʥʝʨʘʪʦʨʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʢʪ çʊʝʢʩʪè, ʧʨʠ 

ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚʠʜ ʠʥʜʠʢʘʮʠʠ ï çɿʥʘʯʝʥʠʝè (ʨʠʩʫʥʦʢ 2.8); 

 ʧʨʠʚʷʟʢʘ ʟʥʘʯʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ çʊʝʢʩʪè ʜʦʣʞʥʘ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʘ ʢ ʘʪʨʠʙʫʪʫ çɿʥʘʯʝʥʠʝè ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʝ-

ʥʝʨʘʪʦʨʘ (ʨʠʩʫʥʦʢ 2.9). 

 

 
ʈʠʩʫʥʦʢ 2.8. ɺʠʜ ʨʝʜʘʢʪʦʨʘ ʩʚʦʡʩʪʚ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʘʙʦʯʝʡ ʦʙʣʘ-

ʩʪʠ ʨʝʜʘʢʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ ʀʉ. ɻʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 

çʊʝʢʩʪè  ʨʘʩʧʦʣʦʞʝʥ ʩʧʨʘʚʘ, ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʥʝʥʪʘ ï ʩʣʝʚʘ 
 

ɺ ʦʧʠʩʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʨʠʚʷʟʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʝʥʝʨʘʪʦʨʘ 

ʩʠʛʥʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʧʨʷʤʫʶ ʢ ʧʝʨʝʤʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʘ çʕʢʨʘʥè ʠ 

ʜʘʥʥʳʡ ʧʨʠʤʝʨ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ. 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʚʷʟʢʘ (ʨʠʩʫʥʦʢ 2.9) ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ 

ʢʘʢ ʢ ʦʜʥʦʤʫ ʠʟ ʘʪʨʠʙʫʪʦʚ ʢʦʤʧʦʥʝʥʪʘ, ʪʘʢ ʠ ʢ ʣʶʙʦʤʫ ʠʟ ʘʨʛʫʤʝʥʪʦʚ 

ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

 
ʈʠʩʫʥʦʢ 2.9. ɺʠʜ ʨʝʜʘʢʪʦʨʘ ʥʘʩʪʨʦʡʢʠ ʩʚʦʡʩʪʚ ʧʨʠʚʷʟʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝ-

ʤʝʥʪʘ çʊʝʢʩʪè 

 

2.5. ʈʝʜʘʢʪʦʨ-ʥʘʚʠʛʘʪʦʨ ʧʝʨʝʤʝʥʥʳʭ (ʘʨʛʫʤʝʥʪʦʚ) 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʤʝʥʥʘʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ ʠʛʨʘʝʪ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚ ʢʨʫʧʥʳʭ ʇʨʦʝʢʪʘʭ ʧʝʨʝ-

ʤʝʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʵʬʬʝʢ-

ʪʠʚʥʦ ʦʧʝʨʠʨʦʚʘʪʴ ʠʤʠ ʚ ʩʦʩʪʘʚʝ ʀʉ TM 6 ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ 

ʥʘʚʠʛʘʪʦʨ, ʚʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʥʘʚʠʛʘʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

2.10. 
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ʆʪʢʨʳʪʴ ʥʘʚʠʛʘʪʦʨ ʘʨʛʫʤʝʥʪʦʚ ʤʦʞʥʦ ʯʝʨʝʟ ʤʝʥʶ çʉʚʦʡʩʪʚʘè ʘhʙʣʦʥʘ 

ʢʦʤʧʦʥʝʥʪʘ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʨʛʫʤʝʥʪʘʤʠ ʚ ʩʦʩʪʘʚʝ 

ʥʘʚʠʛʘʪʦʨʘ ʧʝʨʝʤʝʥʥʳʭ ʩʦʜʝʨʞʘʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʣʷ: çʀʤè̫, 

çʊʠʧè, çʊʠʧ ʜʘʥʥʳʭè, çɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶè, çʇʨʠʚʷʟʢʘè, çɻʨʫʧ-

ʧʘè, çɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷè ʠ çʂʦʤʤʝʥʪʘʨʠʡè. ʅʘʟʚʘʥʠʝ ʢʘʞʜʦʡ ʧʝʨʝ-

ʤʝʥʥʦʡ ʜʦʣʞʥʦ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ ʥʝ ʤʦ-

ʞʝʪ ʩʦʜʝʨʞʘʪʴ ʧʨʦʙʝʣʦʚ. ʊʠʧ ʧʝʨʝʤʝʥʥʦʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝ-

ʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʬʠʣʴʪʨʘ ʧʨʠ ʧʨʠʚʷʟʢʝ ʘʨʛʫʤʝʥ-

ʪʦʚ. ʊʠʧ ʘʨʛʫʤʝʥʪʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʙʳʪʴ çINè ʠʣʠ çOUTè, ʘ ʪʘʢ-

ʞʝ çIN/OUTè. ʆʯʝʥʴ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʝ çʂʦʤʤʝʥʪʘʨʠʡè ʠ çɽʜʠ-

ʥʠʮʘ ʠʟʤʝʨʝʥʠʷè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʪʴ 

ʥʘʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ, ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʘʥ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ ʯʝʨʝʟ ʜʣʠ-

ʪʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʝʛʦ ʩʦʟʜʘʥʠʷ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʇʨʦʝʢʪʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʜʥʫ ʦʩʦʙʝʥʥʦʩʪʴ 

ʈʝʜʘʢʪʦʨʘ ʘʨʛʫʤʝʥʪʦʚ, ʥʘʟʚʘʥʠʝ ʥʦʚʦʛʦ ʘʨʛʫʤʝʥʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝ-

ʥʷʝʪʩʷ ʧʨʠ ʝʛʦ ʧʨʠʚʷʟʢʝ ʢ ʜʨʫʛʦʤʫ ʘʨʛʫʤʝʥʪʫ ʠʣʠ ʢʘʥʘʣʫ. ɼʘʥʥʘʷ ʬʫʥʢ-

ʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʢʣʶʯʝʥʘ ʚ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ ʥʘʩʪʨʦʡʢʠ ʀʉ (ʨʠʩʫʥʦʢ 

2.11). 

ɻʨʫʧʧʦʚʳʝ ʦʧʝʨʘʮʠʠ 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʘʨʛʫʤʝʥʪʘʤʠ ʠʣʠ ʢʘʥʘʣʘʤʠ, ʥʘʜ ʥʠʤʠ ʤʦʞʥʦ ʚʳʧʦʣ-

ʥʷʪʴ ʛʨʫʧʧʦʚʳʝ ʦʧʝʨʘʮʠʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʜʘʪʴ ʥʝʢʦʪʦʨʦʝ ʩʚʦʡʩʪʚʦ 

ʛʨʫʧʧʝ ʘʨʛʫʤʝʥʪʦʚ, ʚʳʜʝʣʠʪʝ ʜʘʥʥʫʶ ʛʨʫʧʧʫ, ʫʜʝʨʞʠʚʘʷ ʢʣʘʚʠʰʫ 

çCtrlè, ʜʚʦʡʥʳʤ ʢʣʠʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʦʪʢʨʦʡʪʝ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘ-

ʥʠʷ ʦʜʥʦ ʠʟ ʧʦʣʝʡ ʨʝʜʘʢʪʦʨʘ. ʇʦʩʣʝ ʥʘʟʥʘʯʝʥʠʷ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʜʘʥ-

ʥʦʤ ʧʦʣʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʩʢʦʧʠʨʦʚʘʥʦ ʚ ʦʩʪʘʣʴʥʳʝ ʧʦʣʷ ʩʪʦʣʙʮʘ 

ʨʝʜʘʢʪʦʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʨʛʫʤʝʥʪʦʚ ʚʳʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʤʦʪʨʠʪʝ ʚ ʨʘʟʜʝʣʝ ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ çʇʦʣʷ ʨʝʜʘʢʪʦʨʘ ʘʨʛʫʤʝʥʪʦʚè. 
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ʈʠʩʫʥʦʢ 2.10. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ çʅʘʚʠʛʘʪʦʨʘ ʘʨ-

ʛʫʤʝʥʪʦʚè 
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ʈʠʩʫʥʦʢ 2.11. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʥʘʩʪʨʦʡʢʠ ʀʉ ʊʄ 

 

2.6. ʇʦʜʛʦʪʦʚʢʘ ʇʨʦʝʢʪʘ ʢ ʟʘʛʨʫʟʢʝ ʚ ʢʦʥʪʨʦʣʣʝʨ, ʟʘʧʫʩʢ ʄʈɺ ʥʘ 

ʠʩʧʦʣʥʝʥʠʝ 

ʇʨʦʝʢʪ, ʩʦʟʜʘʥʥʳʡ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ, ʥʝ ʷʚʣʷʝʪ-

ʩʷ ʢʦʥʝʯʥʳʤ ʬʘʡʣʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥ ʚ ʢʦʥʪʨʦʣʣʝʨ, ʠ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʈʘʥʝʝ  ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʜʘʯʫ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-

ʤʳ ʚʳʧʦʣʥʷʝʪ ʄʈɺ, ʘ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝʤ ʟʘʧʠʩʘʥ ʚ ʬʘʡʣʘʭ ʇʨʦʝʢʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʭ 

ʜʣʷ ʄʈɺ. ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʚ ʊʄ ʥʘʟʳʚʘʝʪʩʷ çʉʦʭʨʘʥʠʪʴ ʜʣʷ ʄʈɺè. ʆʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʝʥʶ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʀʉ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʠʢʪʦʛʨʘʤʤʳ ʠʣʠ ʠʟ ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ ʋʟʣʘ. ɺʘʞʥʦ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʇʨʦʝʢʪ ʤʦʞʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʩɹʷ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʢʦʥʪʨʦʣ-

ʣʝʨʦʚ ɸʉʋʊʇ ʠ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʪʩʷ ʋʟʣʳ ʜʣʷ ʵʪʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʋʟʝʣ ʇʨʦʝʢʪʘ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʠʧʳ ʬʘʡʣʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʠ ʵʢʩʧʦʨʪʝ ʋʟʣʦʚ ʇʨʦʝʢ-

ʪʘ. ʆʥʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʥʘʟʥʘʯʝʥʠʝ:  

¶ <ʠʤʷ ʬʘʡʣʘ prj>_<ordinal>.cnv ï ʬʘʡʣ ʪʝʢʩʪʦʚʦʛʦ ʬʦʨʤʘʪʘ, 

ʩʦʜʝʨʞʘʱʠʡ ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ; 

¶ <ʠʤʷ ʬʘʡʣʘ prj>_<ordinal>.dbb ï ʙʠʥʘʨʥʳʡ ʬʘʡʣ ʋʟʣʘ (ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʄʈɺ); 

¶ <ʠʤʷ ʬʘʡʣʘ prj>_<ordinal>.dbx ï ʙʠʥʘʨʥʳʡ ʬʘʡʣ ʋʟʣʘ (ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʚʝʨʪʘʮʠʠ ʋʟʣʘ ʇʨʦʝʢʪʘ ʚ ʬʘʡʣ ʜʣʷ ʄʈɺ); 
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¶ <ʠʤʷ ʬʘʡʣʘ prj>_<ordinal>.rtp ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʪʝʢʩʪʦ-

ʚr ʡ ʬʘʡʣ ʋʟʣʘ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʄʈɺ); 

¶ addr.ind ï ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʫʟʣʦʚ (ʵʪʦʪ ʬʘʡʣ ʩʦʟʜʘʝʪʩʷ ʚ 

ʧʘʧʢʝ ʢʘʞʜʦʛʦ ʋʟʣʘ); 

¶ <ʠʤʷ ʧʨʦʛʨʘʤʤʳ>.tmsd ï ʢʦʜʳ ʢʦʤʧʦʥʝʥʪʦʚ çʇʨʦʛʨʘʤʤʘè; 

¶ <ordinal + 1>_<ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʚ ʋʟʣʝ>.res ï ʬʘʡʣʳ, ʩʦ-

ʜʝʨʞʘʱʠʝ ʠʩʧʦʣʥʷʝʤʳʡ ʢʦʜ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʄʈɺ, ʥʫʤʝʨʘʮʠʷ 

ʬʘʡʣʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʫʣʷ. 

 

ʂʘʞʜʳʡ ʢʦʤʧʣʝʢʪ ʬʘʡʣʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʋʟʣʦʚ ʇʨʦʝʢʪʘ ʧʦʩʣʝ ʚr -

ʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ çʉʦʭʨʘʥʠʪʴ ʜʣʷ ʄʈɺè ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʜʝʣʴʥʦʡ ʧʘʧʢʝ 

ʥʘ ʞʸʩʪʢʦʤ ʜʠʩʢʝ ʚ ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ ʬʘʡʣʘ ʇʨʦʝʢʪʘ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠ-

ʤʦ ʚʳʧʦʣʥʠʪʴ ʦʪʣʘʜʢʫ ʇʨʦʝʢʪʘ ʚ ʇʨʦʬʘʡʣʝʨʝ ï ʦʪʣʘʜʦʯʥʦʤ ʄʈɺ. ɿʘ-

ʧʫʩʢ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʇʨʦʬʘʡʣʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʠʟ ʛʣʘʚʥʦʛʦ ʤʝ-

ʥʶ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʀʉ (ʤʝʥʶ çʌʘʡʣ : ʆʪʣʘʜʢʘè) ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧ-

ʢʠ ʩ ʧʠʢʪʦʛʨʘʤʤʦʡ. ʌʘʡʣ ʇʨʦʬʘʡʣʝʨʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʜʨʝʩʫ: 

ç<Local Disk>:\Program Files\AdAstra Research Group\Trace Mode IDE 6 

Base\rtc.exeè. 

 

2.7. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʢ ʛʣʘʚʝ ˉ2 

 

1. ʆʧʠʰʠʪʝ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ IDE 

TRACE MODE 6.06.2? 

2. ʈʝʜʘʢʪʦʨʳ ʢʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʜʝʨʞʘʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʀʉ? 

3. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʇʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʚ TRACE MODE 6.06.2? 

4. ʆʧʠʰʠʪʝ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ ʩʣʦʷ çʊʦʧʦʣʦʛʠʷè. 

5. ʆʧʠʰʠʪʝ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚ ʵʣʝʤʝʥʪʦʚ ʩʣʦʷ çʊʝʭʥʦʣʦʛʠʷè 

6. ʏʪʦ ʪʘʢʦʝ ʰʘʙʣʦʥ (ʚ ʨʘʤʢʘʭ ʧʦʥʷʪʠʡ TRACE MODE)? 

7. ʐʘʙʣʦʥʳ ʢʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʇʨʦʝʢʪʘ ʩʫʱʝʩʪʚʫʶʪ ʚ TM? 

8. ɺʦʟʤʦʞʥʦ ʣʠ ʜʝʪʘʣʴʥʦ ʥʘʩʪʨʦʠʪʴ ʩʦʩʪʘʚ ʩʣʦʸʚ ʚ ʀʉ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ? 

9. ʂʘʢʠʝ ʩʣʦʠ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʠʣʠ ʚʳʢʣʶʯʝʥʳ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʚʠ-

ʛʘʪʦʨʘ ʇʨʦʝʢʪʘ? 

10. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʠ çʋʜʘʣʠʪʴè ʥʘʜ ʢʦʤʧʦʥʝʥ-

ʪʦʤ çʂʘʥʘʣè ʚ ʩʣʦʝ çʉʠʩʪʝʤʘè? 

11. ʄʦʛʫʪ ʣʠ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʦʝ ʥʘʟʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʩʣʦʝ çʉʠʩʪʝʤʘè ʠ ʩʣʦʝ çʐʘʙʣʦʥʳ ʵʢʨʘʥʦʚè? 

12. ʄʦʞʝʪ ʣʠ ʰʘʙʣʦʥ ʢʦʤʧʦʥʝʥʪʘ çʕʢʨʘʥè ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʣʦʝ çʉʠ-

ʩʪʝʤʘè? 
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13. ʄʦʞʝʪ ʣʠ ʰʘʙʣʦʥ ʢʦʤʧʦʥʝʥʪʘ çʕʢʨʘʥè ʙʳʪʴ ʩʦʟʜʘʥ ʚʳʧʦʣʥʝʥʠʝʤ 
ʥʝʢʦʪʦʨʦʡ ʢʦʤʘʥʜʳ ʚ ʩʣʦʝ çʉʠʩʪʝʤʘè? 

14. ʂ ʢʘʢʦʤʫ ʪʠʧʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʇʨʦʝʢʪ? 

15. ʄʦʞʝʪ ʣʠ ʇʨʦʝʢʪ ʙʳʪʴ ʟʘʧʫʱʝʥ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ 
ʨʘʤʢʘʭ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʯʝʤʫ? 

16. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʧʦʣʷ ʨʝʜʘʢʪʦʨʘ ʘʨʛʫʤʝʥʪʦʚ? 

17. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʨʝʜʘʢʪʦʨʘ ʘʨʛʫʤʝʥʪʦʚ? 

18. ʂʘʢʠʝ ʦʧʝʨʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʩʣʝ ʩʦʟʜʘ-

ʥʠʷ ʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ çʕʢʨʘʥè, ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʜʘʥʥʳʡ 

ʢʦʤʧʦʥʝʥʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʝ ʙʫʜʝʪ?  

19. ʆʧʠʰʠʪʝ ʧʨʦʮʝʜʫʨʫ ʧʦʜʛʦʪʦʚʢʠ ʇʨʦʝʢʪʘ ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʝʛʦ ʟʘ-

ʛʨʫʟʢʝ ʚ ʄʈɺ, ʟʘʧʠʰʠʪʝ ʨʘʩʰʠʨʝʥʠʷ ʬʘʡʣʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ? 

20. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʘʨʛʫʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʤ 

ʚ ʀʉ TRACE MODE 6.06.2? 

21. ʇʦʯʝʤʫ ʧʨʠ ʨʘʙʦʪʝ ʩ ʘʨʛʫʤʝʥʪʘʤʠ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʝ çʂʦʤ-

ʤʝʥʪʘʨʠʡè? 

22. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʥʘʣʳ ʢʣʘʩʩʘ CALL ʚ TRACE MODE? 

23. ʂʘʢʠʝ ʪʠʧʳ ʂʘʥʘʣʦʚ ɺʳ ʟʥʘʝʪʝ? 

24. ʏʪʦ ʪʘʢʦʝ ʜʠʥʘʤʠʟʘʮʠʷ? 

25. ɺʦʟʤʦʞʥʳ ʣʠ ʛʨʫʧʧʦʚʳʝ ʦʧʝʨʘʮʠʠ ʚ TRACE MODE? ʅʘʩʢʦʣʴʢʦ ʦʥʠ 

ʵʬʬʝʢʪʠʚʥʳ? ʅʘʜ ʢʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʇʨʦʝʢʪʘ ʦʥʠ ʚʳʧʦʣʥʷʶʪʩʷ? 
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3. ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽ ɸʃɻʆʈʀʊʄʆɺ ʆɹʈɸɹʆʊʂʀ 

ɼɸʅʅʓʍ ɺ TRACE MODE 6 

 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʕɺʄ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʫ ʟʘʩʪʘʚʠʪʴ ʪʝʭʥʠʯʝ-

ʩʢʦʝ ʩʨʝʜʩʪʚʦ ʚʳʧʦʣʥʷʪʴ ʟʘʣʦʞʝʥʥʳʝ ʚ ʥʝʛʦ ʬʫʥʢʮʠʠ ʧʦ ʥʝʦʙʭʦʜʠʤʦʤʫ 

ʘʣʛʦʨʠʪʤʫ. ʅʘʣʠʯʠʝ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʤ ʤʦʜʫʣʝʤ ʩʨʝʜʩʪʚ ʠʩʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ ʧʦʟʚʦʣʷ-

ʝʪ ʦʧʝʨʘʪʦʨʫ ʠʭ ʛʨʫʧʧʠʨʦʚʘʪʴ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʩʦʩʪʘʚ-

ʣʷʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʬʫʥʢʮʠʠ ʠʣʠ ʧʦʜʧʨʦʛʨʘʤʤʳ. 

ɺʦ ʤʥʦʛʠʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʢʣʘʩʩʘ, ʛʨʫʧʧʳ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ ʧʦʭʦʞʠ ʠ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ, ʦʜʥʘʢʦ ʩʫʱʝ-

ʩʪʚʫʶʪ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʜʣʷ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʘʥ-

ʜʘʨʪʘ IEC(ʄʕʂ) 61131-3. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: SFC, FBD, LD, ST ʠ IL. ʕʪʠ 

ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʛʦʪʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚ ɸʉʋʊʇ. ʂ ʥʠʤ, ʪʘʢʞʝ, ʦʪʥʦʩʷʪʩʷ ʟʘʢʦʥʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʇʀɼ, ʇɼ, ʇʀ ʠʣʠ ʇ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʨʠʥʮʠʧʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʉɸʇʈ TRACE MODE 6.06.2. 

 

3.1. ʈʝʜʘʢʪʦʨ ʧʨʦʛʨʘʤʤ 

 

ʆʜʥʠʤ ʠʟ ʨʝʜʘʢʪʦʨʦʚ ʢʦʤʧʦʥʝʥʪʦʚ ʇʨʦʝʢʪʘ ʚ ʊʄ ʷʚʣʷʝʪʩʷ çʈʝʜʘʢ-

ʪʦʨ ʧʨʦʛʨʘʤʤè (ʨʠʩʫʥʦʢ 3.1). 
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ʈʠʩʫʥʦʢ 3.1. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ çʈʝʜʘʢʪʦʨ ʧʨʦʛʨʘʤʤè 
 

ʈʝʜʘʢʪʦʨ ʧʨʦʛʨʘʤʤ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʚʠʛʘʪʦʨʦʤ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦ-

ʛʨʘʤʤʘè, ʨʘʙʦʯʠʤ ʧʦʣʝʤ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 3.1, ʚ ʮʝʥʪʨʝ) ʠ 

ʙʠʙʣʠʦʪʝʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ (ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝ-

ʩʪʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ FBD ʠʣʠ LD). 

ʅʘʚʠʛʘʪʦʨ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦ-

ʛʨʘʤʤʘè ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʚʩʝʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ ʢʦʤʧʦʥʝʥʪʘ. ɺʳʙʦʨ ʷʟʢrʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʨʠ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ 

(ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʃʂ) ʥʘ ʠʤʝʥʠ 

ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè ʚ ʚʝʨ-

ʰʠʥʝ ʠʝʨʘʨʭʠʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ (ʨʠ-

ʩʫʥʦʢ 3.2). 

ʈʘʩʩʤʦʪʨʠʤ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢ-

ʪʫʨʳ ʢʦʤʧʦʥʝʥʪʘ ʇʨʦʛʨʘʤʤʘ ʥʘ 

ʧʨʠʤʝʨʝ ʨʠʩʫʥʢʘ 3.2. 

 

¶ ɸʨʛʫʤʝʥʪʳ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè, ʢʘʢ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʇʨʦʝʢʪʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʚʦʜʘ\ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʠʟ\ʚ ʩʤʝʞʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ. ɸʨʛʫʤʝʥʪʳ ʤʦʛʫʪ, ʪʘʢʞʝ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʝʨʘ-

ʮʠʡ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚʥʫʪʨʠ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè ʠ ʤʝʞʜʫ 

ʥʠʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʘʨʛʫʤʝʥʪʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

 
ʈʠʩʫʥʦʢ 3.2. ɺʠʜ ʦʢʥʘ ʅʘʚʠʛʘʪʦʨʘ 

ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè 
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ʚʭʦʜʘʤʠ\ʚʳʭʦʜʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʘʢʦʚʳʭ ʚʥʫʪʨʠ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè ʥʘ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ FBD ʠʣʠ LD. 

¶ ʃʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʦʙʲʝʢʪʘ (ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʢʦʜ, ʬʫʥʢʮʠʷ, ʩʪʨʫʢʪʫʨʘ), ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʦʧʨʝʜʝʣʝʥʳ. 

ʆʥʠ ʦʙʥʫʣʷʶʪʩʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

¶ ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʢʦʤʧʦʥʝʥʪʘ 

çʇʨʦʛʨʘʤʤʘè ʠ ʩʦʭʨʘʥʷʶʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ ʝʛʦ ʚʳʟʦʚʘʤʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʛʣʦʙʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ FBD ʠ LD-ʙʣʦʢʦʚ. 

¶ ʌʫʥʢʮʠʠ (ʬʫʥʢʮʠʠ-ʙʣʦʢʠ, ʧʦʜʧʨʦʛʨʘʤʤʳ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʙʣʦʢʦʚ-ʬʫʥʢʮʠʡ, ʥʘʧʨʠʤʝʨ, FBD-ʙʣʦʢʦʚ. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʙʣʦʢʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʣʶ-

ʙʦʤ ʜʨʫʛʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ LD, IL ʠʣʠ ST. 

¶ ʉʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʷʟʳʢʝ ST ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʛʨʘʤʤʳ. 

¶ ɺʥʝʰʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʠ ʙʠʙʣʠʦ-

ʪʝʢ ç*.dllè ʚ ʩʦʩʪʘʚʝ ʧʨʦʛʨʘʤʤ ʇʨʦʝʢʪʘ, ʧʨʠ ʵʪʦʤ ʚʥʝʰʥʷʷ ʙʠʙ-

ʣʠʦʪʝʢʘ ʬʫʥʢʮʠʡ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʚʳʙʨʘʥʥʦʡ ʜʠʨʝʢʪʦʨʠʠ. 

ɼʣʷ ʩʤʝʥʳ ʷʟʳʢʘ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.3) ʚ 

ʜʝʡʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʠʢʪʦʛʨʘʤʤʫ çʆʯʠʩʪʠʪʴ ʪʝʣʦ 

ʬʫʥʢʮʠʠè ʚ ʦʢʥʝ ʥʘʚʠʛʘʪʦʨʘ 

ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè. ʆʪ-

ʢʨʳʪʴ ʠʣʠ ʟʘʢʨʳʪʴ ʦʢʥʦ ʙʠʙ-

ʣʠʦʪʝʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦ-

ʢʦʚ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʧʠʢʪʦ-

ʛʨʘʤʤ ʚ ʦʢʥʝ ʈʝʜʘʢʪʦʨʘ ʧʨʦ-

ʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʚ ʤʝʥʶ 

çɺʠʜè. 

 

ɺr ʜʝʣʠʤ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʜʣʷ ʠʟʫʯʝʥʠʷ (FBD, IL, ST), ʦʩʪʘʣʴʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʠ-

ʩʫʪʩʪʚʫʶʱʠʝ ʚ ʩʧʠʩʢʝ ʥʘ ʨʠʩʫʥʢʝ 3.3 ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʩʘʤʦʩʪʦʷʪʝʣɹ-

ʥʦʤʫ ʠʟʫʯʝʥʠ.ʁ 
 

3.2. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ FBDè 
 

FBD (Functional block diagram) ʠʣʠ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦ-

 
ʈʠʩʫʥʦʢ 3.3. ɺʠʜ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʧʨʦ-

ʛʨʘʤʤʳ ʚʳʙʦʨʘ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
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ʢʦʫʨʦʚʥʝʚʳʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠh-

ʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ɸʉʋʊʇ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥ-

ʥʳʤʠ. FBD-ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʘʛʨʘʤʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ ʧʨʦʛʨʘʤʤʳ 

(ʨʠʩʫʥʦʢ 3.4). ʂʘʞʜʳʡ ʙʣʦʢ ʩʦʜʝʨʞʠʪ ʥʘʟʚʘʥʠʝ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʚʭʦʜʳ ʠ 

ʚʳʭʦʜʳ, ʘ ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ. ɹʣʦʢ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʢʘʢ 

ʦʜʥʫ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ, ʪʘʢ ʠ ʠʭ ʥʘʙʦʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʘʚʘʷ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʚʭʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ, ʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ ʥʘ ʝʛʦ ʚʳʭʦʜʘʭ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʚ ʥʸʤ. 

         
ʈʠʩʫʥʦʢ 3.4. ɺʠʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʠʟ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ FBD 

 

ʅʘ ʨʠʩʫʥʢʝ 3.5 ʧʦʢʘʟʘʥʘ FBD-ʧʨʦʛʨʘʤʤʘ, ʚ ʢʦʪʦʨʦʡ ʟʘʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ çY = (3 + X)
2
è, ʛʜʝ X ï ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ, Y ï ʚr -

ʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ. 

 
ʈʠʩʫʥʦʢ 3.5. ɺʠʜ ʜʠʘʛʨʘʤʤʳ FBD-ʧʨʦʛʨʘʤʤʳ 

 

ʊʦʯʢʘ ʚʭʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʥʘ FBD, SFC ʠ 

LD ʟʘʜʘʸʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʇʨʦʮʝʩʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʟʠ-

ʮʠʦʥʠʨʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʠ 

ʩʦʝʜʠʥʝʥʠʠ ʠʭ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ. ɺʭʦʜʳ ʠ ʚʳʭʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜ-

ʢʣʶʯʝʥʳ ʢ ʘʨʛʫʤʝʥʪʘʤ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʥʝ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʧʨʠʚʷʟʢʠ ʚʥʝ ʧʨʦʛʨʘʤʤʳ. ʇʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʚ 

ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʚʧrʦʣʥʷʝʪʩʷ ʤʝʪʦʜʦʤ çDrag and Dropè. 

ɺ ʙʠʙʣʠʦʪʝʢʝ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʣʦʢʠ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ 

ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ. ɺ ʩʦʩʪʘʚ ʛʨʫʧʧʳ ʚʭʦʜʷʪ: ʣʦʛʠʯʝʩʢʠʝ, 
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ʧʦʙʠʪʦʚʳʝ, ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ, ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ, ʙʣʦ-

ʢʠ ʩʨʘʚʥʝʥʠʷ, ʙʣʦʢʠ ʚʳʙʦʨʢʠ ʟʥʘʯʝʥʠʡ, ʪʨʠʛʛʝʨʳ ʠ ʩʯʸʪʯʠʢʠ, ʛʝʥʝʨʘʪʦ-

ʨʳ, ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʙʣʦʢʠ ʧʝʨʝʩʳʣʢʠ ʟʥʘʯʝʥʠʡ, ʙʣʦʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʙʣʦʢʠ. 

ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʢʦʤ-

ʧʠʣʷʮʠʠ ʝʸ ʢʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʥʦʧʢʠ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʠʢʪʦʛʨʘʤʤʦʡ 

ʚ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ ʀʉ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʣʘʚʠʰʠ 

çF7è. ɿʘʧʫʩʢ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢʞʝ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʢʥʦʧʢʠ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʢʣʘʚʠʰʠ çF5è. ʇʨʠ ʧʨʦʚʝʨʢʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʟʜʘʥʥʦʡ ʜʠʘ-

ʛʨʘʤʤʳ FBD-ʧʨʦʛʨʘʤʤʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘʜ ʚʳ-

ʚʦʜʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ (ʨʠʩʫʥʦʢ 3.6). ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ 

ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʚʭʦʜʘʤ ʙʣʦʢʦʚ ʘʨʛʫʤʝʥʪʦʚ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʚʢʣʘʜʢʠ 

çʇʝʨʝʤʝʥʥʳʝè, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʠʟ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ 

çɺʠʜè. 

 
ʈʠʩʫʥʦʢ 3.6. ɺʠʜ FBD-ʧʨʦʛʨʘʤʤʳ ʚ ʨʝʞʠʤʝ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʙʠʙʣʠʦʪʝʢʝ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʙʣʦʢ, 

ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʦʤʝʱʘʶʪʩʷ ʚ ʙʠʙʣʠʦʪʝʢʫ ʚ ʛʨʫʧʧʫ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʙʣʦʢʦʚ. ʆ ʤʝʪʦʜʘʭ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʙʣʦʢʦʚ 

ʙʫʜʝʪ ʥʘʧʠʩʘʥʦ ʜʘʣʝʝ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʟʜʝʣʝ ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʘʜʨʝʩʫ: çTRACE MODE 6.06.2 : ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʘʣ-

ʛʦʨʠʪʤʦʚ : ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ FBD-ʧʨʦʛʨʘʤʤè. 

 

3.3. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè 

 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʢʮʠʡ IL (Instruc-

tion list) ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʫʨʦʚʥʝʚʳʤ ʘʩʩʝʤʙʣʝʨʦʧʦʜʦʙʥʳʤ. ʂʦʤʧʴʶʪʝʨ-

ʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ IL, ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʢʦʤʘʥʜʳ ʚ ʦʜʥʦʘʜ-

ʨʝʩʥʦʤ ʠ ʜʚʫʭʘʜʨʝʩʥʦʤ ʨʝʞʠʤʝ ʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʥʠʢʘʣʴʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʦʪ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. 
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ʉʠʥʪʘʢʩʠʩ IL ʚʦ ʤʥʦʛʦʤ ʥʘʧʦʤʠʥʘʝʪ ʢʦʤʘʥʜʳ ʘʩʩʝʤʙʣʝʨʘ. ʇʨʠʤʝʨ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʚ ʦʜʥʦʘʜʨʝʩʥʦʤ ʠ ʜʚʫʭʘʜʨʝʩʥʦʤ ʨʝʞʠʤʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʚ ʪʘʙʣʠʮʝ 3.1. 
ʊʘʙʣʠʮʘ 3.1 

ʊʝʢʩʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʥʳʡ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ IL (2 

ʨʝʞʠʤʘ ʟʘʧʠʩʠ ʢʦʤʘʥʜ) 

ʌʫʥʢʮʠʷ 
ʊʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʚ ʦʜʥʦʘʜ-

ʨʝʩʥʦʤ ʨʝʞʠʤʝ ʟʘʧʠʩʠ 

ʊʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʚ ʜʚʫʭ-

ʘʜʨʝʩʥʦʤ ʨʝʞʠʤʝ ʟʘʧʠʩʠ 

ʘ = ʘ + b 

LD a       // result = a  

ADD b   // result = result + b  

ST a       // a = result  

ADD a b 

 

ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʥʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ IL ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʪʦʯʢʘ ʚʭʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ ʟʘʜʘʸʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫ-

ʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ: 

 

program  

{ʦʧʨʝʜʝʣʝʥʠʝ ʘʨʛʫʤʝʥʪʦʚ}  

{ʩʧʠʩʦʢ ʢʦʤʘʥʜ}  

end_program 

 

ʇʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʧʦʤʦʱʠ ʨʝʜʘʢʪʦʨʘ ʘʨʛʫʤʝʥʪʦʚ ʠʟʥʘʯʘʣʴʥʦ 

ʦʙʦʟʥʘʯʠʪʴ ʧʝʨʝʤʝʥʥʳʝ ʠ ʘʨʛʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʧʨʦʛʨʘʤʤʝ (ʧʝʨʝʤʝʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʧʦʟʞʝ). ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ 

ʦʥʠ ʙʫʜʫʪ ʟʘʜʘʥʳ, ʚ ʧʨʦʛʨʘʤʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʢʘʞ-

ʜʘʷ ʠʟ ʥʠʭ. ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʳ ʩ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ: 

 

PROGRAM 

VAR_INPUT input : REAL; END_VAR 

VAR_OUTPUT output : REAL; END_VAR 

VAR local_var : REAL; END_VAR 

VAR const : REAL := 3; END_VAR 

 

{ʩʧʠʩʦʢ ʢʦʤʘʥʜ} 

  

END_PROGRAM  

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʦʡ ʟʘʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʘ ʬʫʥʢʮʠʷ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3.5. ʊʝʢʩʪ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ: 
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PROGRAM 

VAR_INPUT input : REAL := 0; END_VAR 

VAR_OUTPUT output : REAL := 0; END_VAR 

VAR local_var : INT := 0; END_VAR 

VAR const : INT := 3; END_VAR 

VAR m : INT; END_VAR 

  

LD input      // ʟʘʧʠʩʴ ʟʥʘʯʝʥʠʷ ʧʝʨ. input ʚ ʘʢʢʫʤʫʣʷʪʦʨ 

ST local_var    // ʟʘʧʠʩʴ ʟʥʘʯʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʧʝʨ. local_var 

ADD local_var const  // ʩʣʦʞʝʥʠʝ ʟʥʘʯ. local_var ʠ const, ʨʝʟʫʣʴʪʘʪ ʚ local_var 

LD local_var    // ʟʘʧʠʩʴ ʟʥʘʯʝʥʠʷ local_var ʚ ʘʢʢʫʤʫʣʷʪʦʨ 

ST m               // ʟʘʧʠʩʴ ʟʥʘʯʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʧʝʨ. m 

MUL local_var m  // ʫʤʥʦʞʝʥʠʝ ʟʥʘʯʝʥʠʷ local_var ʥʘ ʟʥʘʯ. m, ʨʝʟʫʣʴʪʘʪ ʚ local_var 

LD local_var 

ST output 

  

END_PROGRAM 

 

ʇʝʨʝʤʝʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʶʪʩʷ ʚ 

ʥʘʚʠʛʘʪʦʨʝ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè. ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʜʚʘ ʘʨʛʫʤʝʥʪʘ (Input ʠ Output) ʜʣʷ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʦ-

ʛʨʘʤʤʫ ʠ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʘ, ʘ ʪʘʢʞʝ ʪʨʠ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. ʆʜʥʘ ʠʟ ʧʝʨʝʤʝʥʥʳʭ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʘʥʪʳ. 

ʆʧʝʨʘʪʦʨʳ LD ʠ ST ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ 

ʚʳʯʠʩʣʝʥʠʷ ʚ\ʠʟ ʘʢʢʫʤʫʣʷʪʦʨʘ. ʆʧʝʨʘʪʦʨ ADD ʠ MUL ï ʜʣʷ ʩʣʦʞʝʥʠʷ ʠ 

ʫʤʥʦʞʝʥʠʷ ʦʧʝʨʘʥʜʦʚ. ɺ ʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʦʧʝʨʘʪʦʨʳ ʩʨʘʚʥʝʥʠʷ ʠ ʧʝʨʝʭʦʜʦʚ. ʅʝʢʦʪʦʨʳʝ ʦʧʝʨʘʪʦʨʳ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩ ʤʦʜʠʬʠʢʘʪʦʨʘʤʠ çʉè ʠ çʍè. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʥ-

ʩʪʨʫʢʮʠʠ JMP, CAL ʠ RET ï ʚʳʧʦʣʥʷʶʪʩʷ ʙʝʟʫʩʣʦʚʥʦ, ʘ ʠʥʩʪʨʫʢʮʠʠ 

JMPC, CALC ʠ RETC ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʦʧʝʨʘʪʦ-

ʨʦʚ ʩʨʘʚʥʝʥʠʷ ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʠʩʪʠʥʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʚʳ-

ʧʦʣʥʝʥʠʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʠʛʥʦʨʠʨʫʶʪʩʷ. ɿʥʘʯʝʥʠʝ ʤʦʜʠʬʠʢʘ-

ʪʦʨʘ ʍ ʫʪʦʯʥʠʪʴ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʧʨʦʛʨʘʤʤʝ ʀʉ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʩʢʦʤʧʠʣʠʨʫʡʪʝ ʠ ʟʘʧʫʩʪʠʪʝ ʝʸ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ. 
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ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʟʜʝʣʝ ʨʫʢʦʚʦʜʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʘʜʨʝʩʫ: çTRACE MODE 6.06.2 : ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʘʣ-

ʛʦʨʠʪʤʦʚ : ʆʧʠʩʘʥʠʝ ʷʟʳʢʘ ʊʝʭʥʦ ILè. 
  

 

3.4. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ STè 

 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ST (Structured text) ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʫʨʦʚ-

ʥʝʚʳʤ ʪʝʢʩʪʦʚʳʤ ʷʟʳʢʦʤ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ FBD-ʙʣʦʢʦʚ. ɺ ʩʦʩʪʘ-

ʚʝ ʪʝʢʩʪʘ ST-ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʦʙʳʢʥʦʚʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠ 

ʬʫʥʢʮʠʠ-ʙʣʦʢʠ. 

ɺ ʩʦʩʪʘʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ST ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉʠ, ʪʘʢʠʝ ʢʘʢ: çcosè, 

çsinè, çlogè ʠʣʠ çexpè, ʘ ʪʘʢ ʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ 

ʜʘʥʥʳʭ ʚ ʧʦʨʪ. ɺ ST ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʩʦ-

ʜʝʨʞʘʪʩʷ ʚʦ ʚʥʝʰʥʠʭ DLL-ʙʠʙʣʠʦʪʝʢʘʭ. ʇʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʪʘʢʞʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʩʩʠʚʳ, ʢʘʢ ʦʜʥʦʤʝʨʥʳʝ, ʪʘʢ ʠ ʤʥʦʛʦʤʝʨʥʳʝ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʚ ST-ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʘʷ ʧʝʨʝʤʝʥ-

ʥʘʷ, ʢʦʪʦʨʘʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʩʩʠʚʘ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʦʙʲʝʢʪʦʚ 

ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʡ ʪʠʧ. ʇʝʨʝʤʝʥʥʳʝ-ʩʪʨʫʢʪʫʨʳ ʩʦʟʜʘʶʪʩʷ ʚ ʨʝʜʘʢʪʦ-

ʨʝ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè ʚ ʩʣʦʝ çʉʪʨʫʢʪʫʨʳè. 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʊʝʭʥʦ-IL ʚ 

ST ʚʩʝ ʘʨʛʫʤʝʥʪʳ ʠ ʧʝʨʝʤʝʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʤ ʨʝʜʘʢʪʦʨʝ. ʇʦʩʣʝ ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʦʥʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫ-

ʜʫʪ ʚʧʠʩʘʥʳ ʚ ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ. ɺ ʊʝʭʥʦ-ST ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶ-

ʱʠʝ ʪʠʧʳ ʧʝʨʝʤʝʥʥʳʭ: 

¶ BOOL (bool) ï ʙʫʣʝʚʦ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʴʶ 1 ʙʘʡʪ (true (1) ʠʣʠ 

false (0)); 

¶ SINT (__int8) ï ʮʝʣʦʝ ʩʦ ʟʥʘʢʦʤ ʨʘʟʤʝʨʥʦʩʪʴʶ 1 ʙʘʡʪ (-128 ... 127); 

¶ USINT (unsigned __int8) ï ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ ʨʘʟʤʝʨʥʦʩʪʴʶ 1 ʙʘʡʪ (0 

... 255); 

¶ INT (short) ï ʮʝʣʦʝ ʩʦ ʟʥʘʢʦʤ ʨʘʟʤʝʨʥʦʩʪʴʶ 2 ʙʘʡʪʘ (-32768 ... 

32767); 

¶ UINT (unsigned short) ï ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ ʨʘʟʤʝʨʥʦʩʪʴʶ 2 ʙʘʡʪʘ  (0 ... 

65535);  

¶ DINT (long) ï ʮʝʣʦʝ ʩʦ ʟʥʘʢʦʤ (4 ʙʘʡʪʘ) (-2147483648 ... 

2147483647);  

¶ UDINT (unsigned long) ï ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ (4 ʙʘʡʪʘ) (0 ... 

4294967295);  
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¶ TIME, DATE, TIME_OF_DAY, DATE_AND_TIME ï ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʪ DINT;  

¶ REAL (float) ï ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ (4 ʙʘʡʪʘ) (ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ 3.402823466e+38);  

¶ LREAL (double) ï ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ (8 ʙʘʡʪ) (ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ 1.7976931348623158e+308);  

¶ STRING (char []) ï 256 ʩʠʤʚʦʣʦʚ ʚ ʢʦʜʠʨʦʚʢʝ UTF-8 (512 ʙʘʡʪ);  

 

ʊʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. ɺ ʢʦʥʮʝ ʦʧʝʨʘʪʦʨʘ ʩ ʘʨʛʫʤʝʥʪʘʤʠ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʩʪʘʚʠʪʩʷ ʩʠʤʚʦʣ ç;è. 

 

ʆʧʝʨʘʪʦʨʳ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʊʝʭʥʦ-ST ʤʦʛʫʪ ʙʳʪʴ ʩʠʤ-

ʚʦʣʴʥʳʤʠ (ç == è, ç < è, ç > è, ç =< è ʠ ʪ.ʜ.) ʠ ʩʪʨʦʢʦʚʳʝ. ʇʦʜʜʝʨʞʠʚʘ-

ʶʪʩʷ ʚʩʝ ʚʠʜʳ ʦʧʝʨʘʪʦʨʦʚ-ʫʩʣʦʚʠʡ, -ʮʠʢʣʦʚ. ʇʨʠʤʝʨ: 
 

ʆʧʝʨʘʪʦʨ IF 
IF  VAR_002 < 2 THEN  

VAR_000 = 200;  

ELSIF  VAR_002 < 1 THEN  

VAR_000 = 500;  

ELSE  

VAR_000 = 300;  

END_IF;  

 

ʆʧʝʨʘʪʦʨ CASE 
CASE VAR_000 + 4 OF  

0 .. 2 : VAR_001 = 200;  

3, 4, 5 : VAR_001 = 500;  

END_CASE; 

 

ʆʧʝʨʘʪʦʨ WHILE 
WHILE  VAR_000 > 2 DO 

VAR_000 = VAR_000 - 1;  

VAR_001 = VAR_001 + 2;  

END_WHILE ; 

 

ʆʧʝʨʘʪʦʨ FOR 
FOR VAR_000 = 10 TO 20 DO 

            VAR_001 = VAR_001 + 2; 

END_FOR; 
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ɺ ʢʘʯʝʩʪʚʝ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʩʩʠʚ, 

ʦʜʥʦʤʝʨʥʳʡ ʠʣʠ ʤʥʦʛʦʤʝʨʥʳʡ. ɼʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʦʜʥʦʤʝʨʥʦʛʦ ʤʘʩ-

ʩʠʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʝʜʘʢʪʦʨʝ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʦʣʝ ç[ ]è ʧʦ-

ʩʪʘʚʠʪʴ ʮʠʬʨʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ. ɼʣʷ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʤʥʦʛʦʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ (ʨʘʟʤʝʨ-

ʥʦʩʪʴ) ʫʢʘʟʳʚʘʝʪʩʷ ʮʠʬʨʘʤʠ ʯʝʨʝʟ ʟʘʧʷʪʫʶ. ʇʨʠʤʝʨ: 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ 
FOR a = 0 TO 3 DO                         // ʎʠʢʣ 

 FOR i = 0 TO 3 DO             // ʎʠʢʣ 

  IF  Xi [i] > Xi [i+1] THEN      // ʋʩʣʦʚʠʝ 

   var1 = Xi[i]; 

   Xi[i] = Xi[i+1];  

   Xi[i+1] = var1; 

  END_IF ; 

 END_FOR; 

END_FOR; 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʀʉ ʧʦ ʘʜʨʝʩʫ: çTRACE MODE 6.06.2 : ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʘʣʛʦ-

ʨʠʪʤʦʚ : ʆʧʠʩʘʥʠʝ ʷʟʳʢʘ ʊʝʭʥʦ STè. 

 

3.5. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ LDè 

 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LD (Ladder diagram) ï ʷʟʳʢ ʧʦʩʪʨʦʝ-

ʥʠʷ ʣʝʩʪʥʠʯʥʳʭ ʜʠʘʛʨʘʤʤ. ʆʥ ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʨʘʟʦʚʘʣʩʷ ʧʨʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʨʝʣʝʡʥʦʡ ʘʚʪʦʤʘʪʠʢʠ. LD-

ʧʨʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. ʀʟʥʘʯʘʣʴʥʦ ʙʠʙʣʠʦʪʝʢʠ LD-ʙʣʦʢʦʚ ʬʦʨʤʠʨʦʚʘ-

ʣʠʩʴ ʢʦʥʪʘʢʪʘʤʠ (ʨʘʟʦʤʢʥʫʪʳʡ, ʟʘʤʢʥʫʪʳʡ ʠ ʪ.ʜ.). ʄʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ LDè ʩʦʜʝʨʞʠʪ ʚ ʩʦʙʩʪʚʝʥ-

ʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ LD-ʙʣʦʢʠ. 

ʈʘʟʤʝʱʝʥʠʝ LD-ʙʣʦʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ, ʢʘʞ-

ʜʳʡ ʠʟ ʥʠʭ ʧʦʜʢʣʶʯʘʝʪʩʷ ʚʳʚʦʜʘʤʠ ʢ ʰʠʥʝ. ɺ ʩʦʩʪʘʚʝ LD-

ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʰʠʥʳ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ. 

ʅʘ ʦʩʥʦʚʥʳʝ ʰʠʥʳ ʟʘʤʳʢʘʶʪʩʷ ʚʩʝ ʙʣʦʢʠ LD-ʧʨʦʛʨʘʤʤʳ, ʥʘ ʚʩʧʦ-

ʤʦʛʘʪʝʣʴʥʳʝ ʰʠʥʳ ʤʦʛʫʪ ʟʘʤʳʢʘʪʴʩʷ ʚʳʚʦʜʳ ʙʣʦʢʦʚ ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʝ ʦʜʠʥ ʥʘʜ ʜʨʫʛʠʤ. ʈʘʟʤʝʱʝʥʠʝ ʙʣʦʢʦʚ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʫʢʘʟʘʥʥʳʤ ʨʘʥʝʝ ʤʝʪʦʜʦʤ çDrag and Dropè ʠʟ ʙʠʙʣʠʦʪʝ-

ʢʠ ʙʣʦʢʦʚ. 

ʆʪʣʘʜʢʘ ʠ ʟʘʧʫʩʢ ʥʘ ʚʳʧʦʣʥʝʥʠʝ LD-ʧʨʦʛʨʘʤʤ ʚʳʧʦʣʥʷʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʳʤ ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʘʤ ʦʙʨʘʟʦʤ. 
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ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʀʉ ʧʦ ʘʜʨʝʩʫ: çTRACE MODE 6.06.2 : ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʘʣʛʦʨʠʪʤʦʚ : ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ LD-ʧʨʦʛʨʘʤʤè. 

 

3.6. ʉʦʟʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʦʥʘʣʥɹʳʭ ʙʣʦʢʦʚ 

 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʪʨʝʙʫʝʪʩʷ 

ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʬʫʥʢʮʠʶ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʥʘʚʠʛʘʪʦʨʝ ʢʦʤ-

ʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè. ʌʫʥʢʮʠʠ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʥʘʟʚʘʥʠʝ 

çFUNCTIONè ʩ ʪʝʢʫʱʠʤ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ. ɽʸ ʤʦʞʥʦ ʧʝʨʝʠʤʝʥʦ-

ʚʘʪʴ, ʚʳʧʦʣʥʠʚ ʜʚʦʡʥʦʝ ʥʘʞʘʪʠʝ ʃʂ ʤʳʰʠ ʥʘ ʥʘʟʚʘʥʠʠ. ʅʘʟʚʘʥʠʝ 

ʬʫʥʢʮʠʠ ʙʫʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʩʚʦʝʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʙʣʦʢʫ ʚ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʙʠʙʣʠʦʪʝʢʝ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʠʤʝʣ ʚʭʦʜʳ ʠ ʚʳʭʦ-

ʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʘʨʛʫʤʝʥʪʳ ʬʫʥʢʮʠʠ. ɸʨʛʫʤʝʥʪʳ ʪʠʧʘ Input 

ʦʧʨʝʜʝʣʷʶʪ ʚʭʦʜʳ ʙʣʦʢʘ, ʘ ʘʨʛʫʤʝʥʪʳ ʪʠʧʘ Output ï ʝʛʦ ʚʳʭʦʜʳ. ʂʦʣʠ-

ʯʝʩʪʚʦ ʘʨʛʫʤʝʥʪʦʚ ʪʠʧʘ Input ʠ Output ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʦʚ ʠ 

ʚʳʭʦʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ. 

ʊʝʣʦ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʦ ʥʘ ʣʶʙʦʤ ʠʟ ʧʨʝʜ-

ʣʘʛʘʝʤʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.3). ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ 

ʦʢʥʘ ʜʣʷ ʚʳʙʦʨʘ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʞʘʪʠʝ ʃʂ 

ʤʳʰʠ ʥʘ ʥʘʟʚʘʥʠʠ ʥʦʚʦʡ ʬʫʥʢʮʠʠ. ʉʤʝʥʠʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʘʥʜʳ çʆʯʠʩʪʠʪʴ ʪʝʣʦ ʬʫʥʢʮʠʠè, ʢʘʢ ʵʪʦ ʙʳʣʦ 

ʦʧʠʩʘʥʦ ʨʘʥʝʝ. 

ʇʫʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ 

ʧʨʦʛʨʘʤʤʘ, ʦʧʠʩʘʥʥʘʷ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʘʨʘʛʨʘʬʝ, ʢʦʪʦʨʘʷ ʥʝʩʸʪ ʚ ʩʝʙʝ 

ʬʫʥʢʮʠʶ çY = (X + 3)
2
è. ʆʧʠʩʘʥʥʳʡ ʧʨʠʤʝʨ ʜʦʣʞʝʥ ʚʳʛʣʷʜʝʪʴ ʚ ʀʉ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 3.7). ɺ ʩʪʨʫʢʪʫʨʝ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤ-

ʤʘè ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʫʥʢʮʠʷ, ʘʨʛʫʤʝʥʪʳ ʠ ʧʝʨʝʤʝʥʥʳʝ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ. 

ʅʘʟʚʘʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʠ ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ FBD-ʙʣʦʢʝ. ɹʣʦʢ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʙʠʙʣʠʦʪʝʢʝ FBD-ʙʣʦʢʦʚ ʚ ʛʨʫʧʧʝ çʇʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʠʝè. ʇʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʙʣʦʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʫʢʘʟʘʥʥʳʤ ʨʘʥʝʝ 

ʤʝʪʦʜʦʤ çDrag and Dropè. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʟʜʘʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ LD-

ʧʨʦʛʨʘʤʤʘʭ. 
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ʈʠʩʫʥʦʢ 3.7. ɺʠʜ ʦʢʥʘ ʈʝʜʘʢʪʦʨʘ ʧʨʦʛʨʘʤʤ 

 

ɺ ST-ʧʨʦʛʨʘʤʤʘʭ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʙʣʦʢ-ʬʫʥʢʮʠʠ ʚ 

ʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʳ. 

ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚʳʧʦʣʥʠʪʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ (ʇʨʠ-

ʣʦʞʝʥʠʝ ɸ). 

 

3.7. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʢ ʛʣʘʚʝ ˉ3 

 

1. ʏʪʦ ʪʘʢʦʝ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ? 

2. ʂʘʢʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʘʪ ʩʪʘʥʜʘʨʪʫ IEC(ʄʕʂ) 

61131-3 ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ TRACE MODE IDE 6.06.2? 

3. ʏʪʦ ʪʘʢʦʝ çʊʝʭʥʦ ILè? 

4. ʏʪʦ ʪʘʢʦʝ çʊʝʭʥʦ STè? 

5. ʏʪʦ ʪʘʢʦʝ çʊʝʭʥʦ LDè? 

6. ʏʪʦ ʪʘʢʦʝ çʊʝʭʥʦ FBDè? 

7. ʏʪʦ ʪʘʢʦʝ çʊʝʭʥʦ SFCè? 

8. ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʩʪʝʡʰʝʡ IL-ʧʨʦʛʨʘʤʤʳ (ʠʩʧʦʣɹ-

ʟʦʚʘʪʴ ʣʶʙʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ, ʦʙʦʩʥʦʚʘʪʴ ʦʪʚʝʪ)? 

9. ʂʘʢʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʊʄ ʠʩʧʦʣʴʟʫʶʪ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʙʣʦʢʠ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʡ? 
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10. ʅʘʟʦʚʠʪʝ ʦʧʝʨʘʪʦʨ ʮʠʢʣʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ çʊʝʭʥʦ ILè? 

11. ʅʘʟʦʚʠʪʝ ʦʧʝʨʘʪʦʨʳ ʨʘʙʦʪʳ ʩ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʚ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè? 

12. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ SFC-ʜʠʘʛʨʘʤʤʳ? 

13. ʅʘʟʦʚʠʪʝ ʚʩʝ ʤʦʜʠʬʠʢʘʪʦʨʳ ʦʧʝʨʘʪʦʨʘ JMP, ʦʙʲʷʩʥʠʪʝ ʠʭ ʥʘʟʥʘ-

ʯʝʥʠʝ? 

14. ʅʘʧʠʰʠʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè ʦʜʥʦʘʜʨʝʩʥʫʶ 

ʦʧʝʨʘʮʠʶ ʩʣʦʞʝʥʠʷ? 

15. ʅʘʧʠʰʠʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè ʜʚʫʭʘʜʨʝʩʥʫʶ 

ʦʧʝʨʘʮʠʶ ʩʣʦʞʝʥʠʷ? 

16. ʅʘʧʠʰʠʪʝ ʢʦʜ ʪʝʣʘ ʧʨʦʛʨʘʤʤʳ FBD-ʙʣʦʢʘ ʩ ʦʜʥʠʤ ʚʭʦʜʦʤ ʠ ʦʜ-

ʥʠʤ ʚʳʭʦʜʦʤ? 

17. ɺʦʟʤʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʩʪʘʚʝ ʧʨʦʛʨʘʤʤʳ ʚ ʊʄ ʬʫʥʢʮʠʠ 
ʚʥʝʰʥʠʭ DLL ʙʠʙʣʠʦʪʝʢ? 

18. ʆʧʠʰʠʪʝ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè? 

19. ʉʢʦʣʴʢʦ ʰʠʥ ʚ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ LDè ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ? 

20. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʦʧʝʨʘʮʠʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴʩʢʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ? 

21. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʘʟʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʙʣʦʢʘ? 

22. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʥʘʟʚʘʥʠʝ ʚʭʦʜʘ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ? 

23. ʄʦʞʝʪ ʣʠ ʢʘʢʦʡ ʣʠʙʦ ʠʟ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʊʄ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʦʡ ʜʚʫʤʝʨʥʫʶ ʤʘʪʨʠʮʫ, ʝʩʣʠ ʜʘ, ʪʦ ʢʘ-

ʢʦʡ? 

24. ʆʧʠʰʠʪʝ ʩʧʦʩʦʙ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʤʥʦʛʦʤʝʨʥʦʡ ʤʘʪʨʠʮʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʝʤʝʥʥʦʡ ST-ʧʨʦʛʨʘʤʤʳ? 

25. ʅʘʟʦʚʠʪʝ ʦʪʣʠʯʠʝ ʘʨʛʫʤʝʥʪʘ ʦʪ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ? 

26. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ? 

27. ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʬʫʥʢʮʠʷ ʛʨʫʧʧʠʨʦʚʢʠ ʚ ʨʝʜʘʢʪʦʨʝ ʧʨʦʛʨʘʤʤ çʊʝʭ-

ʥʦ FBDè, ʤʦʞʥʦ ʣʠ ʥʘʟʥʘʯʠʪʴ ʤʝʪʢʫ ʛʨʫʧʧʝ ʙʣʦʢʦʚ? 

28. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʙʠʙʣʠʦʪʝʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʙʣʦʢʦʚ çɸʨʠʬʤʝʪʠʯʝʩʢʠʝè? 

29. ʂʘʢʦʚʦ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʙʣʦʢʘ? 
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4. ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɽʂʊɸ ʇʈʀʂʃɸɼʅʆɻʆ 

ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɺ TRACE MODE 6 

 

ʇʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ɸʉʋ ʚʳʧʦʣʥʷʝʪ 

ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʢʦʩʚʝʥʥʦ ʠʣʠ ʥʘʧʨʷʤʫʶ) ʠ ʚʳʜʘʯʫ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʫʩʪʴ ʧʨʠʢʣʘʜʥʦʝ ʇʆ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʨʝʛʫʣʷʪʦʨʘ, ʬʫʥʢʮʠʠ ʢʦ-

ʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪ, ʥʘʧʨʠʤʝʨ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʢʦʥʪʨʦʣʣʝʨ (ʨʠʩʫʥʦʢ 

4.1). 

 
ʈʠʩʫʥʦʢ 4.1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ɸʉʋ: ʆʋ ï ʦʙʲʝʢʪ ʫʧʨʘʚ-

ʣʝʥʠʷ, ɼ ï ʜʘʪʯʠʢ, ʇʨ ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʘ, ɿɼ ï ʟʘʜʘʪʯʠʢ 

ʫʩʪʘʚʢʠ, ʈ ï ʨʝʛʫʣʷʪʦʨ, ʀʄ ï ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ, ʈʆ ï ʨʝʛʫʣʠʨʫʶʱʠʡ ʦʨ-

ʛʘʥ, ʄ ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʢʦʥʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ), ɸ ï ʘʣʛʦ-

ʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʠʷ 

 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʉɸʋ, ʉɸʈ ʠʣʠ 

ɸʉʋ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ, ʘ ʟʘʪʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʨʝʛʫʣʷʪʦʨʘ. ʌʫʥʢʮʠʠ ʢʦʥ-

ʪʨʦʣʣʝʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɼʘʥʥʳʡ ʪʠʧ ʩʭʝʤ ʚ ʧʨʦʮʝʩʩʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ, ʪʘʢ ʢʘʢ ʥʘ ʥʠʭ ʧʦʢʘʟʳʚʘʶʪ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʫʟʣʳ ɸʉʋ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʣʦʞʥʳʭ ʠʣʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʘʢ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲ-

ʝʢʪʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʀʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʷʶʪ ʧʨʦ-

ʝʢʪʳ ʨʘʟʣʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʩʚʦʡʩʪʚ ʆʋ ʠʣʠ ʝʛʦ ʯʘʩʪʝʡ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʦʩʦʙʠʷ ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʭʠʤʠʯʝʩʢʠʝ ʠʣʠ 

ʠʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 
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ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʉʋ ʠ ʆʋ ʥʝ ʩʫʱʝ-

ʩʪʚʫʝʪ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʨʝʜʩʪʚʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩʨʝʜʳ ʨʘʟ-

ʨʘʙʦʪʢʠ TM ʜʣʷ ʠʭ ʩʦʟʜʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʵʣʝʤʝʥʪʦʚ ɸʉʋ ʧʦʟʚʦʣʠʪ ʧʦʪʨʝʥʠʨʦʚʘʪʴʩʷ ʚ ʥʘʩʪʨʦʡʢʝ ʢʘʥʘʣʦʚ ʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ, ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʪʴ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʈʘʟʨʘʙʦʪʢʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ɸʉʋ ʧʦʟʚʦʣʠʪ ʟʘʢʨʝʧʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʠʭ ʛʣʘ-

ʚʘʭ ʟʥʘʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʭ. 

 

4.1. ʇʨʘʚʠʣʘ ʯʪʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʭʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʌʉɸ) ʧʨʠʤʝʥʷʶʪʩʷ ʚ ɸʉʋ 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʤʝʩʪʦ 

ʧʨʠʣʦʞʝʥʠʷ ʵʪʠʭ ʬʫʥʢʮʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʌʉɸ (ʨʠʩ. 

4.2). 

 
ʈʠʩʫʥʦʢ 4.2. ʌʉɸ ʫʩʪʘʥʦʚʢʠ ʞʠʜʢʦʩʪʥʦʡ ʦʯʠʩʪʢʠ ʛʘʟʦʚ: 
1 ï ʢʦʨʧʫʩ ʪʨʫʙʳ ɺʝʥʪʫʨʠ; 

2 ï ʬʦʨʩʫʥʢʠ; 

3 ï ʛʦʨʣʦʚʠʥʘ ʪʨʫʙʳ ɺʝʥʪʫʨʠ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʜʠʘʤʝʪʨʦʤ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 21.404-85 çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚè ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʌʉɸ ʯʠʪʘʶʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ʇʝʨʚʳʤ 

ʩʪʘʚʠʪʩʷ ʤʘʨʢʝʨ ʦʩʥʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ (ʥʘʧʨʠ-

ʤʝʨ, ʈ ï ʜʘʚʣʝʥʠʝ). ɺʪʦʨʳʤ ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʡ ʚʝ-

ʣʠʯʠʥʳ (ʥʘʧʨʠʤʝʨ, D ï ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʡ). ʊʨʝʪʴʠʤ ï ʦʙʦʟʥʘʯʝʥʠʝ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʠʙʦʨʘ (ʥʘʧʨʠʤʝʨ: I ï ʠʥʜʠʢʘʮʠʷ, R ï ʨʝʛʠ-

ʩʪʨʘʮʠʷ, C ï ʫʧʨʘʚʣʝʥʠʝ, ɸ ï ʩʠʛʥʘʣʠʟʘʮʠʷ). ʅʝʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʌʉɸ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 4.1- 4.3. ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʤ. ʚ ʚʳʰʝʫʢʘʟʘʥʥʦʤ ɻʆʉʊ. 
ʊʘʙʣʠʮʘ 4.1 

ʊʘʙʣʠʮʘ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʦʙʦʟʥʘʯʝʥʠʡ ʥʘ ʌʉɸ 

 ̄ ʀʟʤʝʨʷʝʤʳʡ ʧʘʨʘʤʝʪʨ ʆʙʦʟʥʘʯʝʥʠʝ 

1 ʇʣʦʪʥʦʩʪʴ D 

2 ʅʝʢʦʪʦʨʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ E 

3 ʈʘʩʭʦʜ F 

4 ʈʘʟʤʝʨ, ʧʦʣʦʞʝʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ G 

5 ʋʨʦʚʝʥʴ L 

6 ɺʣʘʞʥʦʩʪʴ M 

7 ɼʘʚʣʝʥʠʝ, ʚʘʢʫʫʤ P 

8 ʉʦʩʪʘʚ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʪ.ʜ. Q 

9 ʈʘʜʠʦʘʢʪʠʚʥʦʩʪʴ R 

10 ʉʢʦʨʦʩʪʴ, ʯʘʩʪʦʪʘ S 

11 ʊʝʤʧʝʨʘʪʫʨʘ T 

12 ʅʝʩʢʦʣʴʢʦ ʨʘʟʥʦʨʦʜʥʳʭ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ U 

13 ɺʷʟʢʦʩʪʴ V 

14 ʄʘʩʩʘ W 
  

ʊʘʙʣʠʮʘ 4.2 

ʊʘʙʣʠʮʘ ʫʪʦʯʥʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʦʙʦʟʥʘʯʝʥʠʡ ʥʘ ʌʉɸ 

 ̄ ʋʪʦʯʥʷʶʱʠʡ ʧʘʨʘʤʝʪʨ ʆʙʦʟʥʘʯʝʥʠʝ 

1 ʈʘʟʥʦʩʪʴ, ʧʝʨʝʧʘʜ D 

2 ʉʦʦʪʥʦʰʝʥʠʝ, ʜʦʣʷ, ʜʨʦʙʴ F 

3 ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ J 

4 ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ, ʩʫʤʤʠʨʦʚʘʥʠʝ Q 

 
ʊʘʙʣʠʮʘ 4.3 

ʊʘʙʣʠʮʘ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʠʙʦʨʘʤʠ 
 ̄ ʌʫʥʢʮʠʷ ʆʙʦʟʥʘʯʝʥʠʝ 

1 ʉʠʛʥʘʣʠʟʘʮʠʷ ɸ 

2 ʇʦʢʘʟʘʥʠʝ I 

3 ʈʝʛʠʩʪʨʘʮʠʷ R 

4 ʈʝʛʫʣʠʨʦʚʘʥʠʝ C 

5 ɺʢʣʶʯʝʥʠʝ, ʚʳʢʣʶʯʝʥʠʝ, ʧʝʨʝʢʣʶʯʝʥʠʝ S 

6 ʈʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ H 
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4.2. ɸʣʛʦʨʠʪʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʊʄ ʚ ʫʯʝʙʥʳʭ 

ʮʝʣʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ: 

1. ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʯʠʪʘʪʴ ʌʉɸ, ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠʣʘ ʯʪʝʥʠʷ ʪʘʢʠʭ 

ʩʭʝʤ; 

2. ʨʘʟʨʘʙʦʪʘʪʴ ʫʧʨʦʱʝʥʥʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ɸʉʋ; 

3. ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ɸʉʋ; 

4. ʨʘʟʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʭʝʤʫ ɸʉʋ; 

5. ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʥʦʚʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ, ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʚ ʝʛʦ ʤʝʩʪʦ ʚ ʩʦʩʪʘʚʝ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ 

ɸʉʋ; 

6. ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʫʢʪʫʨʫ ʇʨʦʝʢʪʘ ʠ ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥ-

ʪ rʚ ʵʛʦ ʩʦʩʪʘʚʝ; 

7. ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭ. ʧʨʦʮʝʩʩʘ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʉɸ). 

8. ʨʘʟʨʘʙʦʪʘʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʧʝʨʘʪʦʨʘ ʠ ʟʘʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʪʴ ʝʛʦ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʥʝʥʪʦʚ çʕʢʨʘʥè ʇʨʦʝʢʪʘ; 

9. ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤʳ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ; 

10.  ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʧʠʩʘʥʥʳʤ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʟʘʜʘʥʠʠ 

ʬʫʥʢʮʠ̫ ʤ. 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ ʚ TRACE MODE 6.06.2 ʠʩʧʦʣʴʟʫʡʪʝ ʟʘʜʘʥʠʷ ʠʟ ʇʨʠ-

ʣʦʞʝʥʠʷ ɹ. ɿʘʜʘʥʠʝ ʩʦʜʝʨʞʠʪ ʌʉɸ ʥʝʢʦʪʦʨʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪʳ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʠʭ ʛʣʘʚʘʭ ʟʥʘʥʠʷ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʥʠʡ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ TRACE 

MODE ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʣʝʤʝʥʪʦʚ ɸʉʋ (ʜʘʪʯʠʢʦʚ, ʢʣʘʧʘʥʦʚ, ʦʙʲʝʢ-

ʪʦʚ ʫʧʨʘʚʣʝʥʠʷ) ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʱʘʡʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʤʦ-

ʜʝʣʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʟʘʜʘʯʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦ-

ʪʝ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʣʘʧʘʥʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʧʦʣʫʧʝʨʠʦʜ ʩʠʥʫʩʦʠʜʳ ʠʣʠ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ (ʨʠʩʫʥʦʢ 4.3). 
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ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʢʣʘʧʘʥʘ: 

y = sin(x) [ʩʪʝʧʝʥʴ ʦʪʢʨ.]; 

x = 0é90 [ʛʨʘʜ.]. 

 

ʈʠʩʫʥʦʢ 4.3. ʇʝʨʝʭʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʢʣʘʧʘʥʘ 

 

ɼʘʪʯʠʢ ʥʝʢʦʪʦʨʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ 

ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ: 

 
ʈʠʩʫʥʦʢ 4.4. ɺʨʝʤʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʪʯʠʢʘ 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠ-

ʩʘʥʠʝ ʜʘʪʯʠʢʘ: 

y = TÑ10% [ʂ]; 

x = 0éinf [c]; 

T = 10 [ʂ]; 

 

 

ɺ ʩʣʫʯʘʝ ʢʦʩʚʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʘ, ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʡ ʚʳʭʦʜ ʜʦʣʞʥʘ ʠʤʝʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝ-

ʥʠʷ, ʥʘʧʨʠʤʝʨ ʙʘʢʘ ʠʣʠ ʥʘʛʨʝʚʘʪʝʣʷ (ʙʦʡʣʝʨʘ). ʇʫʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʩʠ-

ʩʪʝʤʘ ʥʘʛʨʝʚʘ ʚʦʜʳ ʚ ʙʘʢʝ, ʚ ʢʦʪʦʨʦʡ, ʜʘʪʯʠʢʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʚʦʜʳ. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʦʪʝʨʴ ʪʝʧʣʘ ʥʝʪ ʠ ʚʝʩʴ ʦʙʲʸʤ ʞʠʜʢʦʩʪʠ 

ʥʘʛʨʝʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ, ʤʦʱʥʦʩʪʴ ʥʘʛʨʝʚʘʪʝʣʷ ʚʩʝʛʜʘ ʧʦʩʪʦʷʥʥʘ, ʘ 

ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ 1 ʢɺʪ ʵʥʝʨʛʠʠ ʥʘʛʨʝʚʘʝʪ ʟʘ 1 ʯʘʩ 860 ʣʠʪʨʦʚ ʚʦ-

ʜʳ ʥʘ 1 ʂ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʠʩʪʝʤʫ ʥʘʛʨʝʚʘ ʚʦʜʳ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʦʡ 

ʫʨʘʚʥʝʥʠʡ: 

0

0

;

1[ ];

100[ ];

0.00117;

293[ ].
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ʛʜʝ: 

ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʝʤʦʡ ʚʦʜʳ; 

ʊ0 ï ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ; 

V ï ʦʙʲʸʤ ʚʦʜʳ ʚ ʙʘʢʝ; 

W ï ʤʦʱʥʦʩʪʴ ʥʘʛʨʝʚʘʪʝʣʷ. 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʤʦʱʥʦʩʪʠ ʥʘʛʨʝʚʘʪʝʣʷ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʩʢʦ-

ʨʦʩʪʴ ʥʘʛʨʝʚʘ ʚʦʜʳ, ʧʨʠ ʦʪʚʦʜʝ ʪʝʧʣʘ ʧʨʦʜʫʢʪʦʤ ï ʧʨʦʜʫʢʪʘ.  
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5. ʋʇʈɸɺʃɽʅʀɽ ʇʈɸɺɸʄʀ ɼʆʉʊʋʇɸ ʇɽʈʉʆʅɸʃɸ, 

ʇɸʈʆʃʃʀʈʆɺɸʅʀɽ 

 

ʉʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ (ʉʂʋɼ) ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʧʨʦʛʨʘʤʤʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʬʠʟʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʚ ʉɸʇʈ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʧʨʷʤʳʝ ʢʘʥʘʣʳ ʚʳʜʘʯʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʩʠʛʥʘʣʦʚ ʦʙʦʨʫʜʦʚʘʥʠʶ ɸʉʋ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʬʫʥʢʮʠʠ ʉʂʋɼ ʧʝʨʩʦʥʘʣʘ (ʦʧʝʨʘʪʦʨʦʚ, ʩʠʩʪʝʤʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʩʫ-

ʧʝʨʚʠʟʦʨʦʚ). ɺ TRACE MODE ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʫʱʝʩʪʚʫʶʪ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʂʋɼ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʨʘʟʛʨʘʥʠʯʠʪʴ 

ʧʨʘʚʘ ʦʧʝʨʘʪʦʨʦʚ, ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦ-

ʥʘʣʘ ʢ ʵʣʝʤʝʥʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ɺ TRACE 

MODE ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʥʘʣ 

ʢʣʘʩʩʘ çʇʦʣʴʟʦʚʘʪʝʣʴè. ɼʘʥʥʳʡ ʪʠʧ ʢʘʥʘʣʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʛʨʫʧʧʝ 

çʇʦʣʴʟʦʚʘʪʝʣʠ_ʊʄè ʋʟʣʘ ʇʨʦʝʢʪʘ ʚ ʩʣʦʝ çʉʠʩʪʝʤʘè. ʈʘʩʩʤʦʪʨʠʤ ʥʘ 

ʧʨʠʤʝʨʝ ʧʨʘʚʠʣʘ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʝʨʩʦʥʘʣʘ ʢ ʛʨʘʬʠʯʝʩʢʠʤ ʵʣʝ-

ʤʝʥʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʤʧʦʥʝʥʪʘʤ çʕʢʨʘʥè. 

ʅʘ ʨʠʩʫʥʢʝ 5.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʩʪʨʦʡʢʠ ʢʘʥʘʣʘ ʢʣʘʩʩʘ çʇʦʣʴʟʦʚʘ-

ʪʝʣʴè ʩʦʟʜʘʥʥʦʛʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ çʅʘʯʘʣʴʥʠʢè. ɺ ʩʦʩʪʘʚʝ ʧʦʣʝʡ ʨʝ-

ʜʘʢʪʦʨʘ ʧʨʠʩʫʪʩʪʚʫʶʪ: 

¶ ʛʨʫʧʧʳ ʧʦʣʝʡ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚʠʣ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʨʦ-

ʛʨʘʤʤʝ; 

¶ ʛʨʫʧʧʘ ʧʦʣʝʡ ʩʠʩʪʝʤʥʳʭ ʥʘʩʪʨʦʝʢ; 

¶ ʛʨʫʧʧʘ ʧʦʣʝʡ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
ʚ ʇʨʦʝʢʪʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʉʋ; 

¶ ʛʨʫʧʧʘ ʧʦʣʝʡ ʥʘʩʪʨʦʡʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 

ɼʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʝʤʫ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ. ʇʫʩʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ çʅʘʯʘʣʴ-

ʥʠʢè ʙʫʜʝʪ ʟʘʜʘʥ ʣʦʛʠʥ çbosè, ʧʘʨʦʣʴ ʥʝ ʥʘʟʥʘʯʝʥ. ɼʣʷ ʟʘʧʫʩʢʘ ʥʘ ʚʳ-

ʧʦʣʥʝʥʠʝ ʄʈɺ ʠ ʇʨʦʝʢʪʘ, ʝʛʦ ʦʩʪʘʥʦʚʘ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʛʨʘʬʠ-

ʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʪʘʚʠʪʴ ʬʣʘʛʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʛʨʘʬʠʯʝʩʢʠʭ  ʬʦʨʤʘʭ ʛʨʫʧʧʳ çʉʠʩʪʝʤʘè (ʨʠʩʫʥʦʢ 5.1). ɺ 

ʛʨʫʧʧʝ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤ çʕʢʨʘʥʳè ʠ çʌʦʨʤʳè ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʣʘʛʠ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʠʪʫ ʚ ʢʦʜʦʚʦʤ ʩʣʦʚʝ (ʜʚʦʠʯʥʳʡ 

ʬʦʨʤʘʪ ʩʣʦʚʘ). ʅʦʤʝʨ ʙʠʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʜʫ ʜʦʩʪʫʧʘ ʢ ʛʨʘʬʠʯʝʩʢʦʡ 

ʬʦʨʤʝ (ʜʝʩʷʪʠʯʥʳʡ ʬʦʨʤʘʪ) ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʵʢʨʘʥʝ (ʨʠʩʫʥʢʝ 5.2). 
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ʈʠʩʫʥʦʢ 5.1. ɺʠʜ ʨʝʜʘʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʢʘʥʘʣʘ ʢʣʘʩʩʘ çʇʦʣʴʟʦʚʘ-

ʪʝʣʴè 

 
ʈʠʩʫʥʦʢ 5.2. ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ-ʧʨʠʤʝʨʘ (ʦʩ-

ʥʦʚʥʦʝ ʦʢʥʦ) 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 5.1, 

ʧʦʣʴʟʦʚʘʪʝʣʶ çʅʘʯʘʣʴʥʠʢè ʨʘʟʨʝʰʸʥ ʟʘʧʫʩʢ, ʦʩʪʘʥʦʚ ʄʈɺ ʠ ʠʟʤʝʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʬʦʨʤʠʨʫʶʱʠʭ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʢʞʝ ʨʘʟʨʝʰʸʥ ʜʦʩʪʫʧ ʥʘ ʧʝʨʚʳʡ, ʪʨʝʪʠʡ ʠ ʯʝʪʚʸʨʪʳʡ ʛʨʘʬʠʯʝʩʢʠʝ 

çʕʢʨʘʥʳè. ʀʭ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.3. ɼʣʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ çʅʘʯʘʣʴʥʠʢè ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʨʘʬʠʯʝʩʢʠʝ ʬʦʨʤʳ ʩ ʜʝʩʷʪʠʯʥʳʤ ʢʦʜʦʤ ʜʦʩʪʫʧʘ ç1è ʠ ç2è (ʨʠʩʫʥʦʢ 

5.2, 5.4, 5.5). 

 
ʈʠʩʫʥʦʢ 5.3. ʉʪʨʫʢʪʫʨʘ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ-ʧʨʠʤʝʨʘ 

 

 

 

ʈʠʩʫʥʦʢ 5.4. ɺʠʜ ʨʝʜʘʢʪʦʨ ʧʘʨʘ-

ʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ çʂʥʦʧʢʘè 

 ʈʠʩʫʥʦʢ 5.5. ɺʠʜ ʨʝʜʘʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘʩʪʨʦʡʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ 

çʇʦʣʟʫʥʦʢè 

 

ɺ ʧʨʦʛʨʘʤʤʝ ʪʘʢʞʝ ʩʦʟʜʘʥ ʧʨʦʬʠʣʴ ʚʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ï çʀʥ-

ʞʝʥʝʨè. ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 5.6. 
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ʈʠʩʫʥʦʢ 5.6. ɺʠʜ ʨʝʜʘʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʢʘʥʘʣʘ ʢʣʘʩʩʘ çʇʦʣʴʟʦʚʘ-

ʪʝʣʴè 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ 

ʧʝʨʩʦʥʘʣʘ ʢ ʬʫʥʢʮʠʷʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʇʨʦʝʢʪʝ, ʥʝʩʢʦʣʴʢʦ ʛʨʘʬʠʯʝʩʢʠʭ 

ʬʦʨʤ ʤʦʛʫʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʡ ʢʦʜ ʜʦʩʪʫʧʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʬʠʯʝ-

ʩʢʠʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʦʙʲʝʜʠʥʷʪʴ ʚ ʛʨʫʧʧʳ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʜ ʥʠʤʠ 

ʛʨʫʧʧʦʚʳʝ ʦʧʝʨʘʮʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʬʠʣʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʥʝ 

ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʩʦʟʜʘʥʠʷ ʇʨʦʝʢʪʘ, ʥʦ ʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʄʈɺ. ɼʣʷ ʵʪʦ-

ʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʥʶ çɺʠʜ : ʇʦʣʴʟʦʚʘʪʝʣʠè. ɼʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʣʘʚʥʦʝ ʤʝʥʶ ʄʈɺ. 

ɼʣʷ ʦʪʨʘʙʦʪʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚʳʧʦʣʥʠʪʝ: 

¶ ʦʧʝʨʘʮʠʠ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʩʪʨʦʡʢʫ ʧʨʘʚ 

ʜʦʩʪʫʧʘ ʢ ʬʫʥʢʮʠʷʤ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʥʝʛʦ; 

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʸʪʥʳʤʠ ʟʘʧʠʩʷʤʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʚ ʤʘʩʰʪʘʙʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʧʨʠ ʟʘʧʫʱʝʥʥʦʤ 

ʄʈɺ ʠ ʇʨʦʝʢʪʝ).  
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5. 1. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʢ ʛʣʘʚʝ ˉ5 

 

1. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʧʝʨʩʦ-

ʥʘʣʘ ʢ ʵʣʝʤʝʥʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ɸʉʋ ʚ ʇʨʦʝʢʪʝ? 

2. ɺʦʟʤʦʞʥʦ ʣʠ ʥʘʟʥʘʯʠʪʴ ʧʨʘʚʘ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʛʨʫʧʧʳ ʛʨʘ-

ʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʵʢʨʘʥʝ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ? 

3. ʂʘʢʦʡ ʠʥʩʪʨʫʤʝʥʪ ʚ ʩʦʩʪʘʚʝ ʈʇɼ ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ ʧʨʘʚʘ 
ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ? 

4. ʂʘʢʠʝ ʪʠʧʳ ʢʘʥʘʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʧʨʦʬʠʣʷ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ? 

5. ʅʘʟʦʚʠʪʝ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ TRACE 

MODE 6.06.2? 

6. ɺʦʟʤʦʞʥʦ ʣʠ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʥʘʩʪʨʦʡʢʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ 
ʧʝʨʩʦʥʘʣʘ ʢ ʬʫʥʢʮʠʷʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ɸʉʋ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʄʈɺ?
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6. ɸʈʍʀɺʀʈʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʁ 

ʀʅʌʆʈʄɸʎʀʀ 

 

ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ɸʉʋ ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦ 

ʤʦʤʝʥʪʘ ʘʚʘʨʠʠ. ʇʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʤʦʛʘʝʪ 

ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʠ ʠ ʫʯʝʩʪʴ ʬʘʢʪʦʨʳ ʝʸ ʚʳʟʳʚʘʶ-

ʱʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʩʣʫʯʘʷʭ. ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʘʥʘʣʠʟʘ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ɸʉʋ ʜʦ ʝʸ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʙʦʣʴʰʝ ʯʝʤ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʦʙʨʘʙʦʪʘʪʴ ʟʘ ʮʠʢʣ ʫʧʨʘʚ-

ʣʝʥʠʷ. 

ɼʣʷ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ TRACE MODE 6.06.2 ʠʩʧʦʣʴʟʫʶʪʩʷ 5 

ʪʠʧʦʚ ʘʨʭʠʚʦʚ: 

¶ SIAD (ʉʇɸɼ) ï ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʘʨʭʠʚ ʜʘʥ-

ʥʳʭ; 

¶ ʆʊ ï ʦʪʯʸʪ ʪʨʝʚʦʛ; 

¶ ɻʣʦʙʘʣʴʥʳʡ ʨʝʛʠʩʪʨʘʪʦʨ (ʛʣʦʙʘʣʴʥʳʡ ʘʨʭʠʚ); 

¶ ɼʘʤʧ ï ʘʨʭʠʚ ʚʳʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʦʚ ʚ ʬʘʡʣʝ ʥʘ ʞʸʩʪʢʦʤ 
ʜʠʩʢʝ; 

¶ ʃʦʢʘʣʴʥʳʡ ʘʨʭʠʚ ʚ ʧʘʤʷʪʠ. 

 

ʂʘʞʜʳʡ ʠʟ ʘʨʭʠʚʦʚ ʚ ɸʉʋ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ, 

ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. 

 

6.1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʨʭʠʚʦʚ ʜʘʥʥʳʭ ʚ TRACE 

MODE 6 

ʉʇɸɼ-ʘʨʭʠʚ 

ɼʘʥʥʳʡ ʪʠʧ ʘʨʭʠʚʦʚ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʳʭʦʜʥʳʭ ʟʥʘʯʝ-

ʥʠʡ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʘʨʭʠʚ ʧʦ ʤʝʨʝ ʠʭ ʠʟʤʝʥʝʥʠʷ. ʉʦʦʙ-

ʱʝʥʠʷ ʚ ʘʨʭʠʚ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ ʧʦ ʤʝʨʝ ʠʭ 

ʧʦʩʪʫʧʣʝʥʠʷ. ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʬʘʡʣʘ ʘʨʭʠʚʘ ʥʦʚʦʝ ʩʦʦʙʱʝʥʠʝ ʜʦʙʘʚ-

ʣʷʝʪʩʷ ʚʤʝʩʪʦ ʩʘʤʦʛʦ ʩʪʘʨʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʌʦʨʤʘʪ ʩʪʨʦʢʠ ʩʦʦʙʱʝʥʠʷ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʨʠʩʫʥʦʢ 6.1). 

 
ʈʠʩʫʥʦʢ 6.1. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ ʚ ʉʇɸɼ 
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ɸʨʭʠʚʳ SIAD ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  

¶ ʪʦʯʥʦʩʪʴ ʟʘʜʘʥʠʷ ʚʨʝʤʝʥʠ, ʤʩ ï 1;  

¶ ʩʢʦʨʦʩʪʴ ʟʘʧʠʩʠ ʟʥʘʯʝʥʠʡ ʚ ʘʨʭʠʚ (ʜʣʷ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ ʩ ʧʨʦ-

ʮʝʩʩʦʨʦʤ Pentium-4 ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 2 ɻɻʮ), ʪʳʩ. ʧʘʨʘʤʝʪʨʦʚ 

ʚ ʩʝʢʫʥʜʫ ï ʩʚʳʰʝ 600; 

¶ ʦʙʲʸʤ ʘʨʭʠʚʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʬʘʡʣʦʚʦʡ 
ʩʠʩʪʝʤʳ ʠ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴʩʷ ʛʠʛʘʙʘʡʪʘʤʠ. 

 

ɼʘʥʥʳʝ ʠʟ ʉʇɸɼ-ʘʨʭʠʚʘ ʤʦʛʫʪ ʙʳʪʴ ʵʢʩʧʦʨʪʠʨʦʚʘʥ  rʚ ʬʘʡʣʳ ʥʘ 

ʅʄɼ, ʘ ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʜʠʩʧʣʝʝ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚ ʨʝ-

ʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠʟ 

ʛʨʫʧʧʳ çʉʠʩʪʝʤʥʳʝè ʠ çɼʠʘʛʥʦʩʪʠʢʘè. 

ʉʠʩʪʝʤʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠʟ ʛʨʫʧʧʳ çʉʠʩʪʝʤʥʳʝè: 

¶ @Copy_SIAD; 

¶ @Data_from_SIAD;  

¶ @Logging. 

 

ʉʠʩʪʝʤʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠʟ ʛʨʫʧʧʳ çɼʠʘʛʥʦʩʪʠʢʘè: 

¶ @e_SIAD; 

¶ @q_SIAD_Lost; 

¶ @q_SIAD_Q. 

 

ʅʘʩʪʨʦʡʢʘ ʉʇɸɼ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʟʜʝʣʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʋʟʣʘ (ʨʠ-

ʩʫʥʦʢ 6.2). 

 
ʈʠʩʫʥʦʢ 6.2. ɺʠʜ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʋʟʣʘ ʇʨʦʝʢʪʘ 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʘʜʨʝʩ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ 

ʥʘʟʚʘʥʠʝ ʬʘʡʣʘ ʉʇɸɼ, ʝʛʦ ʨʘʟʤʝʨ, ʧʝʨʠʦʜ ʩʦʭʨʘʥʝʥʠʷ ʩʦʦʙʱʝʥʠʡ ʠ 
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ʨʘʟʤʝʨ ʦʯʝʨʝʜʠ ʟʘʧʠʩʠ ʚ ʆɿʋ. ɿʘʪʝʤ ʚ ʥʘʩʪʨʦʡʢʘʭ ʢʘʥʘʣʘ, ʟʥʘʯʝʥʠʝ ʢʦ-

ʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʘʨʭʠʚʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʘʟʜʝʣʝ çʉʠʩʪʝʤʥʳʝ : 

ɸʨʭʠʚʘʮʠʷè ʟʘʜʘʪʴ ʥʦʤʝʨ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʛʦ ʉʇɸɼ (1, 2, 3). 

ʆʪʯʸʪ ʪʨʝʚʦʛ 

ɼʘʥʥʳʡ ʪʠʧ ʘʨʭʠʚʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʦʦʙʱʝʥʠʡ, ʛʝʥʝ-

ʨʠʨʫʝʤʳʭ ʄʈɺ ʚ ʩʣʫʯʘʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ (ʥʘʧʨʠʤʝʨ, ʚʳ-

ʭʦʜ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ ʢʣʘʩʩʘ FLOAT ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʝʜʝʣʳ), ʚ ʩʣʫ-

ʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʘʞʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ɸʉʋ ʩʦʙʳʪʠʡ (ʥʘʧʨʠʤʝʨ, ʩʤʝʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ) ʠʣʠ ʛʝʥʝʨʠʨʫʝʤʳʭ ʦʧʝʨʘʪʦʨʦʤ. ʊʝʢʩʪ ʩʦʦʙʱʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʟʚʘʥ ʠʟ ʩʣʦʚʘʨʷ ʠʣʠ ʟʘʜʘʥ ʟʥʘʯʝʥʠʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʉʦʦʙʱʝʥʠʷ 

ʚ ʆʊ ʟʘʧʠʩʳʚʘʶʪʩʷ ʮʠʢʣʠʯʝʩʢʠ ʧʦ ʤʝʨʝ ʝʛʦ ʟʘʧʦʣʥʝʥʠʷ. ʅʦʚʳʝ ʩʦʦʙʱʝ-

ʥʠʷ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʘʨʭʠʚʘ ʜʦʙʘʚʣʷʶʪʩʷ ʚʤʝʩʪʦ ʥʘʠʙʦʣʝʝ ʩʪʘʨʳʭ. 

ʌʦʨʤʘʪ ʩʪʨʦʢʠ ʩʦʦʙʱʝʥʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʨʠʩʫʥʦʢ 6.3) 

 
ʈʠʩʫʥʦʢ 6.3. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ ʚ ʘʨʭʠʚ çʆʪʯʸʪ ʪʨʝʚʦʛè 

 

ʅʘʩʪʨʦʡʢʘ ʆʊ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʟʜʝʣʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʋʟʣʘ 

(ʨʠʩʫʥʦʢ 6.4). 

 
ʈʠʩʫʥʦʢ 6.4. ɺʠʜ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʋʟʣʘ ʇʨʦʝʢʪʘ 
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ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 

ʥʘʟʚʘʥʠʝ ʠ ʘʜʨʝʩ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʘʡʣʘ ʘʨʭʠʚʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʭʨʘʥʷʱʠʭʩʷ ʟʘʧʠʩʝʡ, ʧʘʨʘʤʝʪʨ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠ ʩʪʘʨʪʝ 

ʄʈɺ ʠ ʬʦʨʤʘʪ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ. ɺ ʥʘʩʪʨʦʡʢʘʭ ʢʘʥʘʣʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʘʚʠʪʴ ʬʣʘʛ çʆʪʯʸʪ ʪʨʝʚʦʛè ʠ ʫʢʘʟʘʪʴ ʘʜʨʝʩ ʩʣʦʚʘʨʷ ʩʦʦʙʱʝʥʠʡ ʦʙ 

ʘʚʘʨʠʠ (ʨʠʩʫʥʦʢ 6.5, 6.6). 

 
ʈʠʩʫʥʦʢ 6.5. ɺʠʜ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʢʘʥʘʣʘ 

 

 
ʈʠʩʫʥʦʢ 6.6. ɺʠʜ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʩʣʦʚʘʨʷ ʩʦʦʙʱʝʥʠʡ 

ʦʙ ʘʚʘʨʠʠ 
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ɼɸʄʇ 

 

 
ʈʠʩʫʥʦʢ 6.7. ɺʠʜ ʦʢʥʘ ʨʝʜʘʢ-

ʪʦʨʘ ʩʚʦʡʩʪʚ ʢʘʥʘʣʘ 

ɺ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠ-

ʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʦʭʨʘʥʝ-

ʥʠʷ ʜʘʥʥʳʭ (ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ) ʚ 

ʇɿʋ (ʥʘ ʅʄɼ). ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʬʫʥʢʮʠʷ çɼʘʤʧè, ʢʦʪʦʨʘʷ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚ 

ʢʘʞʜʦʤ ʢʘʥʘʣʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʅʘʩʪʨʦʡʢʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ çɸʨʭʠʚʠʨʦʚʘʥʠʝè 

(ʨʠʩʫʥʦʢ 6.7). ɺ ʩʧʠʩʢʝ ʬʫʥʢʮʠʡ ʩʦʜʝʨʞʘʪ-

ʩʷ: 

¶ ç...è (DumpSync = 0) ï ʢʘʥʘʣ ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʪ ɼʘʤʧ ʠ ʠʛʥʦʨʠʨʫʝʪʩʷ ʧʨʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʝʟʝʨʚʦʚ;  

¶ çʉʠʥʭʨ.è (DumpSync=1) ï ʢʘʥʘʣ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪ ɼʘʤʧ, ʥʦ ʫʯʘʩʪʚʫʝʪ ʚ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʝʟʝʨʚʦʚ;  

¶ çɼʘʤʧè (DumpSync=2) ï ʢʘʥʘʣ ʠʩ-

ʧʦʣʴʟʫʝʪ ɼʘʤʧ (ʯʪʝʥʠʝ ʧʨʠ ʩʪʘʨ-

ʪʝ/ʟʘʧʠʩʴ), ʥʦ ʠʛʥʦʨʠʨʫʝʪʩʷ ʧʨʠ ʩʠʥ-

ʭʨʦʥʠʟʘʮʠʠ ʨʝʟʝʨʚʦʚ;  

¶ çʉʠʥʭʨ./ɼʘʤʧè (DumpSync=3) ï ʢʘ-

ʥʘʣ ʠʩʧʦʣʴʟʫʝʪ ɼʘʤʧ ʠ ʫʯʘʩʪʚʫʝʪ ʚ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʝʟʝʨʚʦʚ.  

 

ʂʨʦʤʝ ʥʘʩʪʨʦʡʢʠ ʬʫʥʢʮʠʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʨʘʙʦʪʳ ʩ ɼʘʤʧʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ ʋʟʣʘ ʚ ʇʨʦʝʢʪʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʚʢʣʘʜʢʘ çʆʪʯʸʪ ʪʨʝʚʦʛ/ɼʘʤʧ/ʇʘʨʘʤʝʪʨʳè. ɺʠʜ ʨʝʜʘʢʪʦʨʘ ʧʘʨʘʤʝʪ-

ʨʦʚ ʥʘʩʪʨʦʡʢʠ ʋʟʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 6.8. 

 
ʈʠʩʫʥʦʢ 6.8. ɺʠʜ ʨʝʜʘʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʫʟʣʘ 

 

ɺʦ ʚʢʣʘʜʢʝ çʀʤʷ ʬʘʡʣʘè ʫʢʘʟʳʚʘʝʪʩʷ ʧʫʪʴ ʢ ʬʘʡʣʫ ɼʘʤʧʘ ʠ ʥʘʟʚʘ-

ʥʠʝ ʬʘʡʣʘ ʠʣʠ ʪʦʣʴʢʦ ʠʤʷ ʬʘʡʣʘ ɼʘʤʧʘ. ʌʘʡʣ ʤʦʞʝʪ ʠʤʝʪʴ ʧʨʦʠʟʚʦʣʴ-

ʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʠʣʠ ʥʝ ʠʤʝʪʴ ʝʛʦ ʚʦʚʩʝ. ɽʩʣʠ ʧʫʪʴ ʢ ʬʘʡʣʫ ʥʝ ʫʢʘʟʘʥ ʠ 

ʧʝʨʝʜ ʥʘʟʚʘʥʠʝʤ ʬʘʡʣʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʥʘʢ ç*è, ʪʦ ʬʘʡʣ ʙʫʜʝʪ ʩʦʟʜʘʥ ʚ 
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ʪʝʢʫʱʝʡ ʜʠʨʝʢʪʦʨʠʠ ʇʨʦʝʢʪʘ. ɼʣʷ ʬʫʥʢʮʠʠ çɼʘʤʧè ʪʘʢʞʝ ʥʘʩʪʨʘʠʚʘ-

ʶʪʩʷ ʧʘʨʘʤʝʪʨʳ: 

¶ ʩʯʠʪʳʚʘʪʴ ʟʥʘʯʝʥʠʝ ʠʟ ʬʘʡʣʘ ɼʘʤʧʘ ʧʨʠ ʩʪʘʨʪʝ ʄʈɺ; 

¶ ʨʘʟʨʝʰʠʪʴ ʩʦʭʨʘʥʷʪʴ ʟʥʘʯʝʥʠʷ ʚ ʬʘʡʣ ɼʘʤʧʘ; 

¶ ʧʝʨʠʦʜ ʩʦʭʨʘʥʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʢʘʥʘʣʦʚ, ʚ ʩʝʢ., ʚ ʜʠʘʧʘʟʦʥʝ (1-

255). 

 

ʇʝʨʠʦʜ ʩʦʭʨʘʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫʢʘʟʘʥ ʚ ʤʠʥ. 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʦ 1. ʉʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ ʧʨʠ ʰʪʘʪʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪʳ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʦ: ç2è, ç3è ʠ ʪ.ʜ., ʪʦ ʧʝʨʠʦʜ ʩʦʭʨʘʥʝʥʠʷ ʙʫʜʝʪ 

ʨʘʚʝʥ: 1, 2 ʤʠʥ. ʠ ʪ.ʜ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

6.2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥrʤʠ ʚ ʘʨʭʠʚʘʭ 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʆʊ, ʉʇɸɼ-ʘʨʭʠʚ ʭʨʘʥʠʪʩʷ ʚ ʙʠʥʘʨʥʦʤ ʬʘʡʣʝ. ʉʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʧʨʦʩʤʦʪʨʝʪʴ ʝʛʦ ʩʦʩʪʘʚ ʚʩʪʨʦʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʆʉ ʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʵʪʦʛʦ ʘʨʭʠʚʘ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʠʩʪʝʤʥʳʝ ʧʝʨʝʤʝʥʥʳʝ TRACE MODE. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

@Data_from_SIAD 

ɼʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʪʠʧʘ OUTPUT ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʤʧʦʨʪʘ ʜʘʥ-

ʥʳʭ ʘʨʭʠʚʘ ʚ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ. ɸʪʨʠʙʫʪ çʇʘʨʘʤʝʪʨè ʵʪʦʡ ʩʠʩʪʝʤʥʦʡ ʧʝ-

ʨʝʤʝʥʥʦʡ ʫʢʘʟʳʚʘʝʪ ʥʦʤʝʨ ʘʨʭʠʚʘ: N (0 ï System, 1 ï SIAD1, 2 ï SIAD2, 

3 ï SIAD3). ʂʦʜ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʫʧʨʘʚ-

ʣʝʥʠʷ ʜʘʥʥʳʤʠ ʘʨʭʠʚʘ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʚʦʤ ʜʘʥʥʳʭ. ʋʧʨʘʚʣʷʶʱʝʝ 

ʩʣʦʚʦ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʬʦʨʤʘʪ (ʨʠʩʫʥʦʢ 6.9) ʠ ʧʦʩʳʣʘʝʪʩʷ ʥʘ ʚʭʦʜ ʢʘ-

ʥʘʣʘ ʢʣʘʩʩʘ FLOAT ʚʳʟʳʚʘʶʱʝʛʦ ʩʠʩʪʝʤʥʫʶ ʧʝʨʝʤʝʥʥʫʶ ʚ ʜʝʩʷʪʠʯʥʦʤ 

ʚʠʜʝ. 

 
ʈʠʩʫʥʦʢ 6.9. ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʚʳʙʦʨʢʦʡ ʜʘʥʥʳʭ ʠʟ ʉʇɸɼ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ç@Data_from_SIADè 

 

ʇʝʨʚʳʡ ʙʘʡʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʟʘʜʘʸʪ ʠʥʪʝʨʚʘʣ ʚʳʙʦʨʢʠ ʜʘʥ-

ʥʳʭ. ʅʘʧʨʠʤʝʨ, 0 ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʝʨʘʮʠʠ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜ-

ʥʠʡ ʯʘʩ, 14 ï ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʩʫʪʢʠ, 16 ï ʟʘ ʧʨʝʜʳʜʫʱʫʶ ʥʝʜʝʣʶ. ɺʦʩʴ-
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ʤʦʡ ʙʠʪ (ʙʠʪ ʘ) ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʸʤ ʚʳʙʦʨʢʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ çʘ = 0è ï 

ʚʳʧʦʣʥʷʪʴ ʠʟʚʣʝʯʝʥʠʝ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʝʩʣʠ çʘ = 1è ï ʚ ʬʘʡʣ 

ʠʟʚʣʝʢʘʶʪʩʷ ʩʨʝʟʳ ʧʦ (ʠʥʪʝʨʚʘʣ/ʰʘʛ) ʩʪʨʦʢ. ɹʠʪʳ b ʪʨʝʪʴʝʛʦ ʧʦʣʫʙʘʡʪʘ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʢʦʥʬʠʛʫʨʠʨʫʶʪ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʚʣʝʯʸʥʥʳʭ 

ʜʘʥʥʳʭ ʥʘ ʅʄɼ. ʅʘʧʨʠʤʝʨ, ʧʨʠ çb = 0è, ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʦʜʠʥ 

ʬʘʡʣ ʩ ʥʘʟʚʘʥʠʝʤ çsaidè. ʇʨʠ çb = 1è ʜʘʥʥʳʝ ʠʟ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʇʨʦʝʢ-

ʪʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʬʘʡʣʳ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʟʚʘʥʠʷ ʬʘʡʣʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʥʘʟʚʘʥʠʝ ʢʘʥʘʣʘ ʇʨʦʝʢʪʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʬʦʨʤʘʪ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ-ʧʨʠʤʝʨʘ ʚ ʨʘʤʢʘʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʙʦʨʢʘ ʜʘʥʥʳʭ ʠʟ ʉʇɸɼ ʚ ʇʨʦʬʘʡʣʝʨʝ ʙʘ-

ʟʦʚʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʛʨʘʥʠʯʝʥʘ ʚʳʙʦʨʢʦʡ ʟʘ ʧʨʝʜʳʜʫʱʠʡ ʯʘʩ. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʙʦʨʢʫ-ʩʨʝʟ ʧʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʣʫʯʠʪʩʷ. 

ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʘʨʭʠʚʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʚʠ-

ʜʝ ʧʨʠ ʧʦʤʦʱʠ ʤʝʥʶ çɼʝʡʩʪʚʠʷè ʄʈɺ. 

@Copy_SIAD 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚ-

ʥʦʡ ʢʦʧʠʠ ʪʝʢʫʱʝʛʦ ʉʇɸɼ. ɿʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ çʇʘʨʘʤʝʪʨè ʜʘʥʥʦʡ ʩʠ-

ʩʪʝʤʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʢʘʢ ʠ ʨʘʥʝʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʥʦʤʝʨʘ ʘʨ-

ʭʠʚʘ, ʩ ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʟʚʘʥʠʷ ʠ 

ʘʜʨʝʩʘ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʘʨʭʠʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥ-

ʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʅʘʧʨʠʤʝʨ, ʢʦʜ ç1è ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʝʨʘʮʠʠ ʩʦʭʨʘʥʝʥʠʷ  

ʜʘʥʥʳʭ ʘʨʭʠʚʘ ʚ ʪʝʢʫʱʫ  ʁʜʠʨʝʢʪʦʨʠʠ ʆʉ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʟʚʘʥʠʷ ʬʘʡʣʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʟʚʘʥʠʝ ʢʘʥʘʣʘ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʘʨʭʠʚʠʨʦʚʘʣʠʩʴ, ʢʦʜ 

ç3è ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʝʨʘʮʠʠ ʩʦʭʨʘʥʝʥʠʷ ʘʨʭʠʚʘ ʩ ʠʤʝʥʝʤ ʚ ʬʦʨʤʘʪʝ 

çʯ_ʜ_ʤ_ʛè. ɿʥʘʯʝʥʠʷ >= 65 ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ANSI-ʢʦʜʳ (ʥʘʧʨʠ-

ʤʝʨ, 65 ï ʵʪʦ ʧʨʦʧʠʩʥʘʷ ʣʘʪʠʥʩʢʘʷ ʙʫʢʚʘ A). ʉʬʦʨʤʠʨʦʚʘʪʴ ʪʦʯʥʳʡ ʘʜ-

ʨʝʩ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ, ʧʦʜʢʣʶʯʠʚ ʥʝʢʦʪʦʨʫʶ ʫʜʘʣʸʥʥʫʶ ʠʣʠ 

ʣʦʢʘʣʴʥʫʶ ʧʘʧʢʫ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʷʝʤʦʛʦ ʨʝʩʫʨʩʘ (ʩʝʪʝʚʦʛʦ ʜʠʩʢʘ), ʪʦ-

ʛʜʘ, ʫʢʘʟʘʚ ANSI-ʢʦʜ ʙʫʢʚʳ ʜʘʥʥʦʛʦ ʜʠʩʢʘ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʠʩʪʝʤʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ç@Copy_SIADè, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ ʥʘʟʥʘʯʝʥ 

ʧʫʪʴ ʢ ʤʝʩʪʫ ʭʨʘʥʝʥʠʷ ʨʝʟʝʨʚʥʦʛʦ ʉʇɸɼ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ç@Copy_SIADè 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʙʳ-

ʣʠ ʦʪʤʝʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʝ-

ʧʨʝʨʳʚʥʦʛʦ ʘʨʭʠʚʘ ʤʝʪʦʜʦʤ ʢʦʧʠʨʦʚʘʥʠʷ ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʝ ʠʥʪʝʨʚʘ-

ʣʳ ʚʨʝʤʝʥʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʨʘʟʨʳʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʨʘʢ-
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ʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʘʨʭʠʚʳ ʩ ʥʝʙʦʣʴʰʠʤ ʚʨʝʤʝ-

ʥʝʤ ʜʫʙʣʠʨʦʚʘʥʠʷ ʥʘ ʩʪʳʢʘʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʘʨʭʠʚʘʤʠ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʚʠʜʝ ʧʨʠ 

ʧʦʤʦʱʠ ʤʝʥʶ çɼʝʡʩʪʚʠʷè ʄʈɺ. 

 

6.3. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʢ ʛʣʘʚʝ ˉ6 

 

1. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʨʭʠʚʦʚ ʜʘʥʥʳʭ ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʚ TRACE MODE 6.06.2? 

2. ʏʪʦ ʪʘʢʦʝ ʉʇɸɼ? ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ (ʥʘʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ), ʧʦʣʥʦʝ ʥʘʟʚʘʥʠʝ. 

3. ʂʘʢʠʝ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʦ ʉʇɸɼ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤ-

ʥʳʭ ʧʝʨʝʤʝʥʥʳʭ TRACE MODE? 

4. ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʧʝʨʝʧʦʣʥʝʥʠʷ ʬʘʡʣʘ ʘʨʭʠʚʘ? 

5. ʏʪʦ ʪʘʢʦʝ ʆʊ? 

6. ʂʘʢʠʝ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩ ʆʊ? 

7. ʅʘʟʦʚʠʪʝ ʩʧʦʩʦʙʳ ʢʦʧʠʨʦʚʘʥʠʷ ʉʇɸɼ? 

8. ʆʧʠʰʠʪʝ ʩʧʦʩʦʙ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʉʇɸɼ? 

9. ʏʪʦ ʪʘʢʦʝ ɼʘʤʧ? 

10. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʩʪʨʦʡʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʨʭʠʚʦʚ 

ʚ TRACE MODE? 
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7. ɿɸʇʋʉʂ ʅɸ ɺʓʇʆʃʅɽʅʀɽ ɻʆʊʆɺʓʍ ʇʈʆɽʂʊʆɺ 

 

ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʇʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʠʚʳʯʥʳʡ 

ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʤʝʭʘʥʠʟʤ ʟʘʧʫʩʢʘ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ 

ʨʘʤʢʘʭ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʨʣʳʢ, ʢʦʪʦʨʳʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʢʣʶʯʝʡ ʧʦʟʚʦʣʠʪ ʟʘʧʫʩʪʠʪʴ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʄʈɺ, ʦʪʢʨʳʪ ɹʬʘʡʣ ʇʨʦʝʢʪʘ, ʧʝʨʝʚʝʩʪʠ ʄʈɺ ʚ ʧʦʣʥʦʵʢʨʘʥʥʳʡ ʨʝʞʠʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʣʶʯʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ. 

¶ ç/runè (Ctrl + R) ï ʢʣʶʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘ-

ʧʫʩʢʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʄʈɺ. 

¶ ç/fullscreenè (Ctrl + F) ï ʢʣʶʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʚʦʜʘ ʄʈɺ ʚ 

ʧʦʣʥʦʵʢʨʘʥʥʳʡ ʨʝʞʠʤ. 

¶ ç/hidemenuè (Ctrl + T) ï ʢʣʶʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʢʨʳʪʴ ʢʦʥʩʦʣʴ ʢʥʦʧʦʢ ʩ ʧʠʢʪʦʛʨʘʤʤʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʘʷ ʩʪʨʦʢʘ ʟʘʧʫʩʢʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʄʈɺ ʙʫʜʝʪ 

ʚʳʛʣʷʜʝʪʴ ʪʘʢ: ç[Path_RTM/rtc.exe] [Path_name.dbb/name.dbb] /run 

/fullscreen /hidemenuè, ʛʜʝ rtc.exe ï ʟʘʧʫʩʢʘʝʤʳʡ ʬʘʡʣ ʄʈɺ, name.dbb ï 

ʦʩʥʦʚʥʦʡ ʬʘʡʣ ʇʨʦʝʢʪʘ.  
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8. ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʉ ʋʉʆ ɺ ʆʉ MS WINDOWS ʀ DOS 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ 

ʩʦʩʪʘʚʝ ʢʦʥʪʨʦʣʣʝʨʦʚ ɸʉʋ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʠʟʜʝʨʞʢʠ ʥʘ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʫ ʟʘʢʦʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ɸʉʋ ʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ʰʪʘʪʥʳʭ ʠ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʆʜʥʘʢʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʠʢ-

ʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʧʨʘʚʣʷʶ-

ʱʠʡ ʩʠʛʥʘʣ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ɸʉʋ. ʕʪʠ ʟʘʜʘʯʠ ʚ ʩʦʩʪʘʚʝ 

ʕɺʄ ʚʳʧʦʣʥʷʶʪ ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ (ʋʉʆ). 

ʋʉʆ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʢʦʥ-

ʪʨʦʣʣʝʨʦʚ ʠʣʠ ʇʕɺʄ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʰʥʠʤʠ ʠ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ 

ʫʧʨʘʚʣʷʶʱʝʡ ʕɺʄ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʠʬʝʨʠʡʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ (ʥʘʧʨʠ-

ʤʝʨ, USB). ɺ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʣʫʯʘʝ ʋʉʆ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʨʝʜʥʠ-

ʢʘ-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʆʋ ʚ ʮʠʬʨʦʚʳʝ (ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ) ʩʠʛʥʘʣʳ ʧʦʥʷʪʥʳʝ ʕɺʄ ʠ ʥʘʦʙʦʨʦʪ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʥʮʠʧʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʋʉʆ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʜʘʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʜʦʣʞʥʦ ʫʤʝʪʴ 

ʨʘʙʦʪʘʪʴ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤ ʋʉʆ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʛʨʘʤʤʥʳʤ ʤʦʜʫʣʝʤ, ʦʪ-

ʚʝʯʘʶʱʠʤ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʜʨʘʡʚʝʨ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʜʨʘʡʚʝʨʦʚ ʨʘʟʣʠʯʥʳʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʚ ʩʦʩʪʘʚʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʱʥʦʩʪʴ ʙʫʜʫʱʝʛʦ ʇʨʦʝʢʪʘ ʧʨʠʢʣʘʜʥʦʛʦ 

ʇʆ ʠ ʫʜʝʣʴʥʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦ-

ʨʦʡ ʦʥ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ. 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣ-

ʥʝʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʣʘʪʘʤʠ ʋʉʆ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʦʩʪʘʚʝ ɸʉʋ: ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ DOS ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

ʆʉ MS Windows. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʫʜʝʪ ʚʳʧʦʣ-

ʥʷʪʴʩʷ ʩʨʝʜʩʪʚʘʤʠ ʉɸʇʈ TRACE MODE 6.06.2. ɼʣʷ ʦʪʨʘʙʦʪʢʠ ʦʧʠʩʘʥ-

ʥʳʡ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʬʫʥʢʮʠʡ ʠʩʧʦʣʴʟʫʡʪʝ ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʆʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧ.ʧ. 8.5. ɼʣʷ ʚʚʦʜʘ ʜʠʩ-

ʢʨʝʪʥʳʭ ʜʘʥʥʳʭ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʥʦʧʦʯʥʳʡ ʙʣʦʢ ʚʚʦʜʘ ʢʦ-

ʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ ʩʠʛʥʘʣʦʚ ʢʦʥʪʨʦʣʷ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ 

ʩʪʝʥʜʫ ʧʨʠ ʧʦʤʦʱʠ ʋʉʆ. ʉʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝ-

ʥʦ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʙʦʯʠʤʠ ʩʪʘʥʮʠʷʤʠ ʣʘʙʦʨʘʪʦʨʠʠ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʦʙʲʝʜʝʥʳ ʚ ʣʦʢʘʣʴʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʴ. 
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8.1. ʇʨʠʥʮʠʧʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʪʨʫʢʪʫʨʘ ʇʨʦʝʢʪʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʚ 

TRACE MODE 6.06.2 ʜʣʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʩ ʧʣʘ-

ʪʘʤʠ ʋʉʆ 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʪʣʠʯʠʝʤ ʇʨʦʝʢʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʦʥ-

ʪʨʦʣʣʝʨʦʚ ʩ ʋʉʆ ʦʪ ʜʨʫʛʠʭ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʚ ʩʣʦʝ çʀʩʪʦʯʥʠʢʠ/ʇʨʠʸʤʥʠʢʠè. ʈʘʩʩʤʦʪʨʠʤ ʨʠ-

ʩʫʥʦʢ 8.1. 

 
ʈʠʩʫʥʦʢ 8.1. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ çʅʘʚʠʛʘ-

ʪʦʨ ʧʨʦʝʢʪʘè 

ʇʦʩʢʦʣʴʢʫ ʤʠʢʨʦʧʨʦʮʝʩ-

ʩʦʨʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʤʦʞʝʪ 

ʙʳʪʴ ʩʦʟʜʘʥ ʥʘ ʙʘʟʝ ʧʦʣʥʦ-

ʬʦʨʤʘʪʥʦʡ ʕɺʄ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ MS Win-

dows ʠʣʠ ʦʜʥʦʧʣʘʪʥʦʡ 

ʕɺʄ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ DOS 

ʠʣʠ MS Windows CE, ʚ ʩʦ-

ʩʪʘʚʝ ʇʨʦʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʦʟʜʘʥʳ ʋʟʣʳ RTM ʠʣʠ\ʠ 

MicroRTM ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʩʦʩʪʘʚʝ ʩʣʦʷ çʀʩʪʦʯʥʠ-

ʢʠ/ʇʨʠʸʤʥʠʢʠè ʥʝʦʙʭʦʜʠ-

ʤʦ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʦʜʠʥ 

ʠʟ ʚʠʜʦʚ ʋʉʆ (ʥʘʧʨʠʤʝʨ, 

çʇʣʘʪʳ ʚʚʦʜʘ/ʚʳʚʦʜʘè). 

ʅʘʣʠʯʠʝ ʚʩʪʨʦʝʥʥʳʭ ʙʝʩ-

ʧʣʘʪʥʳʭ ʜʨʘʡʚʝʨʦʚ ʚ ʩʦʩʪʘ-

ʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʚʳ-

ʙʨʘʪʴ ʦʜʥʫ ʠʟ ʧʣʘʪ ʋʉʆ 

(ʥʘʧʨʠʤʝʨ, çADVA NTECH  

PCL-733è ï Discrete Input card ʠʣʠ çADVANTECH PCL-734è ï Discrete 

Output card). ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʨʘʡʚʝʨʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, 

ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʉ++. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʜʨʘʡʚʝʨʘ ʚ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚ ʩʦʩʪʘʚ ʩʣʦʷ çʇʣʘʪʳ ʚʚʦʜʘ/ʚʳʚʦʜʘè RWH-ʜʨʘʡʚʝʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʇʨʦʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʘʡʚʝʨʦʚ ʋʉʆ 

ʥʘ ʧʨʠʤʝʨʝ ʨʠʩʫʥʢʦʚ 8.2, 8.3. ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʧʣʘʪʘ ʚʚʦʜʘ ʜʠʩʢʨʝʪʥʳʭ 

ʩʠʛʥʘʣʦʚ ʚ ʩʦʩʪʘʚʝ ʥʝʢʦʪʦʨʦʛʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. ʇʣʘʪʘ 

ʠʤʝʝʪ 32 ʚʭʦʜʘ: DI-0 é DI-31. ɺ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧʫ ʠ ʥʘʟʚʘʥʠʶ ʧʣʘʪʳ ʜʨʘʡʚʝʨ. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʩʦ-

ʩʪʘʚʝ ʩʣʦʷ ʩ ʥʘʟʚʘʥʠʝʤ ʜʨʘʡʚʝʨʘ ʩʦʟʜʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʨʪʳ ʚ 
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ʢʦʣʠʯʝʩʪʚʝ 4-ʭ ʰʪʫʢ. ɺ ʩʦʩʪʘʚʝ ʢʘʞʜʦʛʦ ʧʦʨʪʘ ʠʤʝʝʪʩʷ ʚʦʩʝʤʴ ʨʝʛʠ-

ʩʪʨʦʚ ʛʨʫʧʧʠʨʫʶʱʠʭ ʥʘ ʚʳʭʦʜʝ ʧʦʨʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ ʚʦʩʴʤʠ 

ʙʠʪ ʜʘʥʥʳʭ. ʉʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ ʨʝʛʠʩʪʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʩʪʦʷʥʠʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʚʭʦʜʘ ʧʣʘʪʳ ʋʉʆ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ 

ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʚʳʭʦʜʝ ʜʨʘʡʚʝʨʘ 

ʋʉʆ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʧʦʨʪʳ ʜʨʘʡʚʝʨʘ (ʜʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥʘ ʜʘʣʝʝ) ʠ ʚʳʧʦʣʥʠʪʴ ʠʭ ʘʚʪʦʧʨʠʚʷʟʢʫ (ʤʝʪʦʜʦʤ çDrag and 

Dropè) ʢʦ ʚʭʦʜʘʤ ʢʘʥʘʣʦʚ ʚ ʩʦʩʪʘʚʝ ʩʣʦʷ çʉʠʩʪʝʤʘè (ʜʣʷ ʧʣʘʪ ʚʚʦʜʘ 

ʩʠʛʥʘʣʦʚ) ʠʣʠ ʚʭʦʜʦʚ ʧʦʨʪʦʚ ʜʨʘʡʚʝʨʘ ʢ ʚʳʭʦʜʘʤ ʢʘʥʘʣʦʚ ʚ ʩʣʦʝ çʉʠ-

ʩʪʝʤʘè (ʜʣʷ ʧʣʘʪ ʚʳʚʦʜʘ ʩʠʛʥʘʣʦʚ ʠʟ ʕɺʄ). ʇʦʩʢʦʣʴʢʫ ʨʘʙʦʪʘʪʴ ʩ ʚʝʢ-

ʪʦʨʦʤ ʜʘʥʥʳʭ ʚ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ ʢʘʢ ʩ ʛʨʫʧʧʦʡ ʙʠʪʦʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʟɹʦʚʘʪʴ ʥʝʢʦʪʦʨʫʶ ʧʨʦʛʨʘʤʤʫ (ʥʘʧʨʠʤʝʨ, FBD) ʨʘʟ-

ʜʝʣʷʶʱʫʶ ʚʝʢʪʦʨ ʜʘʥʥʳʭ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʂʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ 

ʙʠʪʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʠʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʳ ʚʳʚʦʜʘ 

ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʫʧʘʢʦʚʢʠ 

ʙʠʪʦʚ ʚ ʚʝʢʪʦʨ (ʙʘʡʪ) ʜʘʥʥʳʭ. 

 
ʈʠʩʫʥʦʢ 8.2. ʉʪʨʫʢʪʫʨʘ ʇʨʦʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʘʡʚʝʨʘ ʧʣʘʪʳ ʚʚʦʜʘ ʜʠʩ-

ʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ 
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ʈʠʩʫʥʦʢ 8.3. ʉʪʨʫʢʪʫʨʘ ʇʨʦʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʘʡʚʝʨʘ ʧʣʘʪʳ ʚʳʚʦʜʘ 

ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ 

 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʠʣʠ ʚʳʚʦʜʘ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʨʘʩʧʘʢʦʚʢʠ ʠ ʫʧʘʢʦʚʢʠ ʟʥʘʯʝʥʠʡ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ, ʘ ʢʘʥʘʣʳ ʧʝ-

ʨʝʜʘʯʠ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ 

(ʥʘʧʨʠʤʝʨ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʣʠ ʩʤʝʱʝʥʠʝ ʩʠʛʥʘʣʘ ʧʦ ʘʤʧʣʠʪʫʜʝ). 

 

8.2. ʅʘʩʪʨʦʡʢʘ ʜʨʘʡʚʝʨʘ ʚ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ 

ʉʪʘʥʜʘʨʪʥʳʡ ʜʨʘʡʚʝʨ ʧʣʘʪʳ ʋʉʆ 

ʉʪʘʥʜʘʨʪʥʳʡ ʜʨʘʡʚʝʨ ʧʣʘʪʳ ʋʉʆ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʨʝ-

ʜʘʢʪʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʥʘʩʪʨʦʡʢʠ (ʨʠʩʫʥʦʢ 8.4). 
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ʈʠʩʫʥʦʢ 8.4. ɺʠʜ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʜʨʘʡʚʝʨʘ 

 

ʉʦʩʪʘʚ ʧʦʣʝʡ ʨʝʜʘʢʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʟʥʘʯʝʥʠʷ ʋʉʆ. ɺ ʵʪʦʪ ʩʦʩʪʘʚ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʧʦʣʷ ʥʘʩʪʨʦʡʢʠ ʩʣʝʜʫʶ-

ʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

1. ʠʤʷ ï ʥʘʟʚʘʥʠʝ ʧʦʨʪʘ ʠʣʠ ʢʘʥʘʣʘ ʧʣʘʪʳ ʋʉʆ; 

2. ʢʦʜʠʨʦʚʢʘ ï ʫʥʠʢʘʣʴʥʘʷ ʢʦʜʠʨʦʚʢʘ ʢʦʤʧʦʥʝʥʪʘ ʇʨʦʝʢʪʘ (ʟʘ-

ʜʘʸʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ); 

3. ʢʦʤʤʝʥʪʘʨʠʡ ï ʧʦʷʩʥʷʶʱʠʡ ʪʝʢʩʪ, ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ  ʜʣʷ ʪʝʢʫʱʝʛʦ ʵʣʝʤʝʥʪʘ ʇʨʦʝʢʪʘ; 

4. ʙʘʟʦʚʳʡ ʘʜʨʝʩ ï ʘʜʨʝʩ ʥʘ ʣʦʢʘʣʴʥʦʡ ʰʠʥʝ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦ-

ʛʦ ʋʉʆ ʚʳʜʝʣʷʝʪʩʷ ʨʘʙʦʯʝʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; 

5. ʢʘʥʘʣ ï ʩʤʝʱʝʥʠʝ ʦʪ ʙʘʟʦʚʦʛʦ ʘʜʨʝʩʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʨʪʘ 

ʜʨʘʡʚʝʨʘ (ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʩʚʷʟʠ ʩ ʜʨʘʡʚʝʨʦʤ); 

6. ʤʫʣʴʪʠʧʣʝʢʩʦʨ ï ʥʦʤʝʨ ʢʘʥʘʣʘ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ (ʝʩʣʠ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ); 

7. ʪʠʧ ʩʠʛʥʘʣʘ ï ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʬʠʟʠʯʝʩʢʠʭ ʝʜʠ-

ʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 4-20 ʤɸ, 1-5 ɺ); 

8. ʥʘʧʨʘʚʣʝʥʠʝ ï ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʚ/ʠʟ ʕɺʄ); 
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9. ʬʦʨʤʘʪ ï ʬʦʨʤʘʪ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ (ʜʠʩʢʨʝʪʥʳʡ ʠʣʠ 

ʘʥʘʣʦʛʦʚʳʡ). 

ɼʨʘʡʚʝʨ RWH 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʋʉʆ, ʜʨʘʡʚʝʨ ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʝ TRACE MODE, ʤʦʞʥʦ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʜʨʘʡʚʝʨ ʥʘ ʷʟʳʢʝ C++, ʦʬʦʨʤʠʪʴ ʝʛʦ ʚ ʚʠʜʝ ʙʠʙʣʠʦʪʝ-

ʢʠ RWH ʠ ʜʦʙʘʚʠʪʴ ʚ ʩʦʩʪʘʚ ʇʨʦʝʢʪʘ. ʄʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ RWH-

ʜʨʘʡʚʝʨʘ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʪʨʦʝʥʥʳʭ ʜʨʘʡʚʝ-

ʨʦʚ. ɺ ʩʦʩʪʘʚʝ ʩʣʦʷ RWH-ʜʨʘʡʚʝʨ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʧʦʨʪʦʚ ʚʚʦʜʘ ʠʣʠ ʚʳʚʦʜʘ ʩʠʛʥʘʣʦʚ, ʘ ʟʘʪʝʤ ʥʘʩʪʨʦʠʪʴ ʠʭ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʦʛʦ ʜʨʘʡʚʝʨʘ. 

ɺ ʩʦʩʪʘʚʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ TRACE MODE 6.06.2 ʪʘʢʞʝ ʧʦʜʜʝʨʞʠ-

ʚʘʶʪʩʷ ʜʨʘʡʚʝʨʳ ʪʠʧʘ t13.dll, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʚʝʨʩʠʷʭ TRACE MODE. ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚ ʥʦʚʳʭ ʧʨʦʝʢʪʘʭ ʇʆ. 

ɺʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ RWH ʜʨʘʡʚʝʨʘ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʙʫʜʫʪ. 

ɼʨʘʡʚʝʨ ʪʝʨʤʠʥʘʣʘ ʚ DOS 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ DOS ʚ ʩʦ-

ʩʪʘʚʝ TRACE MODE 6.06.2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʨʘʡʚʝʨ ʪʝʨʤʠʥʘʣʘ. ʂʦʤʧʦ-

ʥʝʥʪ çʊʝʨʤʠʥʘʣè ʚ TRACE MODE ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʚ ʩʣʦʝ çʀʩʪʦʯʥʠ-

ʢʠ/ʇʨʠʸʤʥʠʢʠè ʚ ʧʦʜʩʣʦʝ çʊʝʨʤʠʥʘʣʳè. ɼʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʜʦʣʞʝʥ 

ʙʳʪʴ ʚʳʟʚʘʥ ʢʘʥʘʣʦʤ ʢʣʘʩʩʘ CALL ʪʠʧʘ Input ʩ ʪʠʧʦʤ ʚʳʟʦʚʘ çMnemoè 

ʠʟ ʋʟʣʘ MicroRTM.  

 

ʅʘʩʪʨʦʡʢʘ ʢʦʤʧʦʥʝʥʪʘ çʊʝʨʤʠʥʘʣè 

 

ɺ ʥʘʩʪʨʦʡʢʘʭ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʷ ʧʘ-

ʨʘʤʝʪʨʦʚ çʇʘʨʘʤʝʪʨè ʠ çʈʘʟʤʝʨ ʩʪʨʦʢʠè. 

çʇʘʨʘʤʝʪʨè ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʘʨʛʫʤʝʥʪʦʚ ʚ ʢʘʥʘʣʝ ʢʣʘʩʩʘ 

CALL ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʧʘʨʘʤʝʪʨʳ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʝʤʦʟʥʘʢʘ (ʥʘʧʨʠ-

ʤʝʨ, 4), çʈʘʟʤʝʨ ʩʪʨʦʢʠè ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚ ʤʥʝʤʦʟ-

ʥʘʢʦʚ ʚ ʩʪʨʦʢʝ ʥʘ ʵʢʨʘʥʝ (ʥʘʧʨʠʤʝʨ, 80). 
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ʈʠʩʫʥʦʢ 8.5. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ-ʥʘʩʪʨʦʡʱʠʢʘ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʦʥʝʥʪʘ çʊʝʨʤʠʥʘʣè 

 

ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ 

 

ɼʘʣʝʝ ʚ ʢʘʥʘʣʝ ʢʣʘʩʩʘ CALL, ʚʳʟʳʚʘʶʱʝʤ ʢʦʤʧʦʥʝʥʪ çʊʝʨʤʠʥʘʣè, 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʟʜʘʥʳ ʛʨʫʧʧʳ ʘʨʛʫʤʝʥʪʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷ-

ʶʪ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʠ ʯʠʩʣʦʚʳʭ ʟʥʘ-

ʢʦʚ ʥʘ ʵʢʨʘʥʝ ʪʝʨʤʠʥʘʣʘ. ʉʪʨʫʢʪʫʨʘ ʘʨʛʫʤʝʥʪʦʚ ʩʣʝʜʫʶʱʘʷ: 

Arg000 ï ʟʘʜʘʸʪ ʧʦʟʠʮʠʶ ʥʘʯʘʣʴʥʦʡ ʩʪʨʦʢʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ 

(ʪʠʧ ʜʘʥʥʳʭ int); 

Arg001 ï ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʥʘ ʵʢʨʘʥʝ (ʪʠʧ ʜʘʥʥʳʭ int); 

Arg002 ï ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ, ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 

ɼʘʣʝʝ ʘʨʛʫʤʝʥʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʛʨʫʧʧʘʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʦʙʨʘʞʘʝ-

ʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

Arg003 ï ʥʦʤʝʨ ʧʦʟʠʮʠʠ ʟʥʘʢʦʤʝʩʪʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ ʧʦ ʦʩʠ 

ʍ (ʪʠʧ ʜʘʥʥʳʭ UDINT); 

Arg004 ï ʥʦʤʝʨ ʧʦʟʠʮʠʠ ʟʥʘʢʦʤʝʩʪʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ ʧʦ ʦʩʠ 

Y (ʪʠʧ ʜʘʥʥʳʭ UDINT); 

Arg005 ï ʟʘʜʘʸʪ ʮʚʝʪ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʘʙʣʠʮʝʡ ʢʦʜʦʚ (ʪʘʙʣʠʮʘ 8.1) (ʪʠʧ ʜʘʥʥʳʭ INT); 

Arg006 ï ʟʘʜʘʸʪ ʥʘʟʚʘʥʠʝ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʢʘʢ ʥʘʟʚʘʥʠʝ 

ʢʘʥʘʣʘ, ʢ ʢʦʪʦʨʦʤʫ ʜʘʥʥʳʡ ʘʨʛʫʤʝʥʪ ʧʨʠʚʷʟʘʥ. ɺʥʫʪʨʝʥ-

ʥʝʝ ʟʥʘʯʝʥʠʝ ʂʘʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʟʥʘʯʝʥʠʝ ʦʪʦʙʨʘʞʘ-

ʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʪʠʧ ʜʘʥʥʳʭ REAL). 

 

ɼʘʣʝʝ ʙʣʦʢʠ ʘʨʛʫʤʝʥʪʦʚ (ʧʦ 4 ʰʪ. ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ çʇʘ-

ʨʘʤʝʪʨè ʢʦʤʧʦʥʝʥʪʘ çʊʝʨʤʠʥʘʣè) ʧʦʚʪʦʨʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠ-

ʯʝʩʪʚʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʵʢʨʘʥʝ. ɿʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ 

Arg003 ï Arg006 ʚ ʢʘʥʘʣʝ ʢʣʘʩʩʘ CALL, ʟʘʜʘʶʪʩʷ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ 
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ʬʦʨʤʘʪʝ (ç16#001è ʠʣʠ ç16#00Aè). ʎʚʝʪ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʘ-

ʜʘʸʪʩʷ ʚ ʬʦʨʤʘʪʝ ç16#xyè, ʛʜʝ x ï ʮʚʝʪ ʬʦʥʘ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ, 

y ï ʮʚʝʪ ʪʝʢʩʪʘ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʊʘʙʣʠʮʘ ʢʦʜʠʨʦʚʘʥʠʷ ʮʚʝʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ. 
ʊʘʙʣʠʮʘ 8.1 

ʊʘʙʣʠʮʘ ʢʦʜʦʚ ʮʚʝʪʘ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʥʘ ʪʝʨʤʠʥʘʣʝ ʘʨʛʫʤʝʥʪʘ  

ʏʠʩʣʦ ʎʚʝʪ ʏʠʩʣʦ ʎʚʝʪ 

0 Black (ʯʝʨʥʳʡ) 8 Gray (ʩʝʨʳʡ) 

1 Blue (ʩʠʥʠʡ) 9 Light Blue (ʩʚʝʪʣʦ-ʩʠʥʠʡ) 

2 Green (ʟʝʣʝʥʳʡ) A Light Green (ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ) 

3 Cyan (ʛʦʣʫʙʦʡ) B Light Cyan (ʩʚʝʪʣʦ-ʛʦʣʫʙʦʡ) 

4 Red (ʢʨʘʩʥʳʡ) C Light Red (ʩʚʝʪʣʦ-ʢʨʘʩʥʳʡ) 

5 Magenta (ʬʠʦʣʝʪʦʚʳʡ) D Light Magenta (ʩʚʝʪʣʦ-ʬʠʦʣʝʪʦʚʳʡ) 

6 Yellow (ʞʝʣʪʳʡ) E Light Yellow (ʩʚʝʪʣʦ-ʞʝʣʪʳʡ) 

7 White (ʙʝʣʳʡ) F Bright White (̫ ʨʢʦ-ʙʝʣʳʡ) 

 

ʉʪʨʫʢʪʫʨʘ ʇʨʦʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʥʝʥʪʘ çʊʝʨʤʠʥʘʣè 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʦʢ 8.6. 

ɺ ʇʨʦʝʢʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʤʧʦʥʝʥʪʳ ʜʨʘʡʚʝʨʦʚ ʧʣʘʪ ʋʉʆ, ʢʘʥʘʣʳ 

ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʦʤʧʦʥʝʥʪ çʊʝʨ-

ʤʠʥʘʣè. ʎʠʬʨʘʤʠ ʥʘ ʢʨʫʛʣʦʡ ʧʦʜʣʦʞʢʝ ʦʙʦʟʥʘʯʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʴ 

ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʇʨʦʝʢʪʝ. ʈʘʩʩʤʦʪʨʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʥʘʣ 

ʚʚʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʧʦʤʦʱʠ ʧʣʘʪʳ ʋʉʆ PCL-733. 

ʆʪ ʢʦʤʧʦʥʝʥʪʘ ʜʨʘʡʚʝʨʘ ʧʣʘʪʳ ʋʉʆ PCL-733 (ʨʠʩʫʥʦʢ 8.6) ʜʘʥʥʳʝ 

ʧʘʢʝʪʘʤʠ ʧʦ ʦʜʥʦʤʫ ʙʘʡʪʫ ʧʦʩʪʫʧʘʶʪ  ʚ ʢʘʥʘʣʳ ʇʨʦʝʢʪʘ (ʰʘʛ 1). ɼʘʣʝʝ 

ʢʘʥʘʣ ʢʣʘʩʩʘ CALL ʚʳʟʳʚʘʝʪ ʢʦʤʧʦʥʝʥʪ ʇʨʦʝʢʪʘ çʇʨʦʛʨʘʤʤʘè ʠʟ ʩʣʦʷ 

çʐʘʙʣʦʥʳ_ʧʨʦʛʨʘʤʤè (ʰʘʛ 2). ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʟʘʙʠʨʘʝʪ ʟʥʘ-

ʯʝʥʠʷ ʚʭʦʜʥʳʭ ʘʨʛʫʤʝʥʪʦʚ (ʰʘʛ 3) ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʠʭ ʚ ʙʠʪʳ (ʨʘʩʧʘʢʦʚʢʘ 

ʙʘʡʪʘ ʚ ʙʠʪʳ, ʰʘʛ 4). ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʨʝʟʫʣʴʪʘʪ ʧʦʤʝʱʘ-

ʝʪʩʷ ʚ ʚʳʭʦʜʥʳʝ ʘʨʛʫʤʝʥʪʳ ʢʦʤʧʦʥʝʥʪʘ çʇʨʦʛʨʘʤʤʘè ʩʚʷʟʘʥʥʳʝ ʩ ʢʘ-

ʥʘʣʘʤʠ ʢʣʘʩʩʘ FLOAT ʚ ʫʟʣʝ ʇʨʦʝʢʪʘ (ʰʘʛ 5). ʂʘʥʘʣ ʢʣʘʩʩʘ CALL, ʚʳ-

ʟʳʚʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ çʊʝʨʤʠʥʘʣè, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʛʨʫʧʧʳ ʘʨ-

ʛʫʤʝʥʪʦʚ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ. ɺ ʘʨʛʫʤʝʥʪʳ ʵʪʦʛʦ ʢʘʥʘʣʘ, ʧʨʠʚʷʟʘʥʥʳʝ ʢ 

ʢʘʥʘʣʘʤ ʢʣʘʩʩʘ FLOAT, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʦʙʨʘʙʦʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, 

ʧʦʩʳʣʘʶʪʩʷ ʜʘʥʥʳʝ (ʰʘʛ 6). ʅʘʟʚʘʥʠʝ ʵʪʠʭ ʢʘʥʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤ-

ʧʦʥʝʥʪʦʤ çʊʝʨʤʠʥʘʣè ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ 

ʚʥʫʪʨʝʥʥʠʝ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʦʚ ï ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʦʪʦʙʨʘʞʘʝʤʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ (ʨʠʩʫʥʦʢ 8.7). 
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ʈʠʩʫʥʦʢ 8.6. ʉʪʨʫʢʪʫʨʘ ʇʨʦʝʢʪʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪ çʊʝʨʤʠʥʘʣè. 

ʎʠʬʨʘʤʠ ʫʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
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ʈʠʩʫʥʦʢ 8.7. ʉʥʠʤʦʢ ʵʢʨʘʥʘ, ʩʜʝʣʘʥʥʳʡ ʧʨʠ ʟʘʧʫʱʝʥʥʦʤ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʇʨʦ-

ʝʢʪʝ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤ ʢʦʥʪʨʦʣʣʝʨʝ, ʨʘʙʦʪʘʶʱʝʤ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ DOS 

 

ʅʘ ʨʠʩʫʥʢʝ 8.7 ʧʨʝʜʩʪʘʚʣʝʥ ʩʥʠʤʦʢ ʵʢʨʘʥʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʢʦʤ-

ʧʦʥʝʥʪʦʤ çTerminalè ʚ DOS. ʅʘʟʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ï çDI_1è ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘʟʚʘʥʠʝʤ ʢʘʥʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʙʝʨʸʪʩʷ ʦʪʦʙʨʘʞʘʝʤʦʝ ʥʘ ʵʢʨʘʥʝ ʟʥʘʯʝ-

ʥʠʝ. ʂʘʞʜʦʝ ʟʥʘʢʦʤʝʩʪʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʦ ʧʨʠ ʧʦʤʦʱʠ ʛʨʫʧʧ ʘʨʛʫʤʝʥ-

ʪʦʚ ʢʘʥʘʣʘ CALL. 

 

8.3. ʋʉʆ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ɸʉʋ 

 

ɸʉʋ ʤʦʛʫʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʤʠ ʠ ʩʦʜʝʨʞʘʪʴ ʤʥʦ-

ʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʫʟʣʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʩʙʦʨ ʜʘʥʥʳʭ. 

ʏʘʩʪʦ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʶʪ ʚ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ ʠ ʤʠʢʨʦʧʨʦ-

ʮʝʩʩʦʨʥʳʭ ʢʦʥʪʨʦʣʣʝʨʘʭ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ (ʨʠʩʫʥʦʢ 8.8). ɺ ʩʦʩʪʘʚʝ ʨʘʩ-

ʧʨʝʜʝʣʸʥʥʦʡ ɸʉʋ ʪʘʢʞʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʚʘʞʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʤʠ ʜʘʥʥʳʤʠ (ʥʘʧʨʠ-

ʤʝʨ, ʨʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ʛʣ. ʠʥʞʝʥʝʨʘ ʠ ʫʧʨʘʚʣʷʶʱʘʷ ʕɺʄ). ʆʙʤʝʥ ʜʘʥ-

ʥʳʤʠ ʤʝʞʜʫ ʪʘʢʠʤʠ ʫʟʣʘʤʠ ɸʉʋ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʝʥ ʩ 

ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ ʠʥʪʝʨʬʝʡʩʘ Ethernet. ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʇʨʦʝʢʪʘ ʚ 

ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʩʝʪʝʚʦʡ ʦʙʤʝʥ ʤʝʞʜʫ ʋʟʣʘʤʠ ʠ ʧʨʠʥʮʠʧʳ 

ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. 
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ʈʠʩʫʥʦʢ 8.8. ʉʪʨʫʢʪʫʨʘ ɸʉʋ ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʪʝʚʦʡ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ: 1 ï ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʦʪ ʫʩʪʨʦʡʩʪʚ ʩʙʦʨʘ ʜʘʥʥʳʭ; 2 ï ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʦʪʜʝʣ ʜʣʷ ʨʘʩʯʸʪʘ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ 

 

ʅʘʩʪʨʦʡʢʘ ʩʝʪʝʚʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 8.8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʫʧʧʘ ʫʟʣʦʚ ɸʉʋ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦ-

ʨʳʭ ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʤʦʜʫʣʝʡ. ʇʫʩʪʴ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʫʟʣʦʚ ɸʉʋ ʩʦʟʜʘʸʪʩʷ ʋʟʝʣ ʇʨʦʝʢʪʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʥʘʩʪʨʦʝʥ ʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩ. ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʚ TRACE MODE 6 ʧʦ ʠʥʪʝʨʬʝʡʩʫ Ethernet ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣ-

ʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʥʘʩʪʨʦʠʪʴ IP-ʘʜʨʝʩ ʜʣʷ ʢʘʞʜʦʛʦ ʋʟʣʘ (ʨʠʩʫʥʦʢ 8.9); 

2. ʚʳʙʨʘʪʴ ʩʝʪʝʚʦʡ ʢʦʥʪʨʦʣʣʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʤʝʥʘ ʩ ʜʨʫ-

ʛʠʤʠ ʋʟʣʘʤʠ ʇʨʦʝʢʪʘ; 

3. ʥʘʩʪʨʦʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʛʨʫʧʧʦʚʦʡ ʘʜʨʝʩ ʋʟʣʘ ʚ ʇʨʦʝʢʪʝ; 

4. ʚʳʧʦʣʥʠʪʴ ʧʨʠʚʷʟʢʫ ʢʘʥʘʣʦʚ ʤʝʞʜʫ ʋʟʣʘʤʠ ʇʨʦʝʢʪʘ. 



79 ʠʟ 137 

 

 

 
ʈʠʩʫʥʦʢ 8.9. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ çʈʝʜʘʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʫʟʣʘè 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʄʈɺ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ IP-ʘʜʨʝʩ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʠ ʥʘʟʥʘʯʠʪʴ ʝʛʦ ʋʟʣʫ, ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʧʦ ʫʥʠʢʘʣʴʥʦʤʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʠ ʛʨʫʧʧʦʚʦʤʫ ʘʜʨʝʩʫ ʋʟʣʘ, ʥʦ 

ʫʢʘʟʳʚʘʪʴ IP-ʘʜʨʝʩ ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ. ɺʘʞʥʦ ʧʨʘʚʠʣʴʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʝʪʝʚʦʡ ʘʜʘʧʪʝʨ ʠ ʫʢʘʟʘʪʴ ʨʘʟʨʝʰʸʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝ-

ʜʘʯʠ ʜʘʥʥʳʭ. ɼʣʷ ʆʉ MS Windows XP ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʢʘʟʳʚʘʪʴ çʉʠ-

ʩʪʝʤʥʳʡè, ʘ ʜʣʷ DOS ʠʣʠ ʆʉ MS Windows CE çʇʝʨʚʳʡè, çɺʪʦʨʦʡè ʠʣʠ 

çʊʨʝʪʠʡè. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʛʨʫʧʧʦʚʦʡ ʘʜʨʝʩ ʋʟʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʩʪʨʦʝʥ. 

ʇʨʠʚʷʟʢʫ ʢʘʥʘʣʦʚ ʋʟʣʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩʝʪʝʚʦʡ ʦʙ-

ʤʝʥ, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʤʝʪʦʜʦʤ çDrag and Dropè (ʧʝʨʝʪʷʥʠʪʝ ʢʘʥʘʣ ʠʟ 
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ʦʜʥʦʛʦ ʋʟʣʘ ʚ ʜʨʫʛʦʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʦʠʪʩʷ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ ʧʦ Ethernet). ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʢʘʥʘʣʳ ʥʝ ʪʨʝʙʫʶʪ. ʇʨʠ 

ʵʪʦʤ ʪʠʧ ʢʘʥʘʣʘ ʫʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʉʭʝʤʘ ʩʝʪʝ-

ʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʋʟʣʦʚ ʇʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 8.10. 

 
ʈʠʩʫʥʦʢ 8.10. ʉʭʝʤʘ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʋʟʣʦʚ ʇʨʦʝʢʪʘ 

 

8.4. ʕʣʝʤʝʥʪʳ ʠʥʜʠʢʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʦʩʪʘʚʝ 

ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʋʉʆ 

 

ʀʥʜʠʢʘʮʠʷ ʩʦʩʪʦʷʥʠʡ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ 

 

 
ʈʠʩʫʥʦʢ 8.11. ʉʧʦʩʦʙʳ ʠʥʜʠʢʘʮʠʠ 

ʩʦʩʪʦʷʥʠʷ ʚʭʦʜʦʚ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ 

ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ 

ʀʥʜʠʢʘʮʠʷ ʩʦʩʪʦʷʥʠʡ ʚʭʦʜʦʚ 

ʧʣʘʪʳ ʚʚʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ 

ʥʘ ʵʪʘʧʝ ʥʘʣʘʜʢʠ ʠʣʠ ʚ ʨʘʙʦʯʝʤ 

ʇʨʦʝʢʪʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ, 

ʥʘʧʨʠʤʝʨ, ʮʚʝʪʦʤ, ʪʝʢʩʪʦʤ ʠʣʠ ʜʠ-

ʥʘʤʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ (ʨʠʩʫʥʦʢ 

8.11). ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʦʨʤʘ-

ʪʠʚʥʤrʠ ʜʦʢʫʤʝʥʪʘʤʠ
2
 ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʮʚʝʪʦʚʳʝ ʠʥ-

ʜʠʢʘʪʦʨʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʬʫʥʢʮʠʡ.  

ʅʘʧʨʠʤʝʨ, ʦʰʠʙʢʘ ʠʣʠ ʟʘʢʨʳʪʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʣʞʥʳ ʦʙʦʟʥʘʯʘʪʴʩʷ 

ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʘ ʧʨʘʚʠʣʴʥʘʷ ʨʘʙʦʪʘ ʧʨʠʙʦʨʘ ʠʣʠ ʚʢʣʶʯʝʥʥʦʝ ʩʦʩʪʦʷ-

                                                 
2
 ɻʆʉʊ ʈ ʄʕʂ 60073-2000. ʀʥʪʝʨʬʝʡʩ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ. ʄʘʨʢʠʨʦʚʢʘ ʠ ʦʙʦʟʥʘʯʝʥʠʷ ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
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ʥʠʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʝʣʸʥʳʤ. ɺ TRACE MODE ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʤʦ-

ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʦʡ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʜʘʣʝʝ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʜʠʢʘʮʠʶ. ʈʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙʳ 

ʥʘʩʪʨʦʡʢʠ ʠʥʜʠʢʘʪʦʨʘ ʥʘ ʧʨʠʤʝʨʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ çʊʝʢʩʪè (ʨʠʩʫ-

ʥʦʢ 8.12). 

ʅʘʩʪʨʦʡʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ çʊʝʢʩʪè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠ-

ʩʫʥʢʝ 8.12 ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʟʘʣʠʚʢʘ ʬʦʥʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʜʠʥʘʤʠʯʝ-

ʩʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʚʝʥʩʪʚʘ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ çz1è ʠ 

ʢʦʥʩʪʘʥʪʳ ç1è. ɺ ʩʣʫʯʘʝ ʠʭ ʨʘʚʝʥʩʪʚʘ ʮʚʝʪ ʟʘʣʠʚʢʠ ï ʟʝʣy-

ʥʳʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʢʨʘʩʥʳʡ; 

¶ ʮʚʝʪ ʪʝʢʩʪʘ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʚʳʧʦʣʥʝʥʠʷ ʨʘʚʝʥʩʪʚʘ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʘ çy1è ʠ ʟʥʘʯʝʥʠʷ 

ʢʦʥʩʪʘʥʪʳ ç1è. ʂʦʛʜʘ ʨʘʚʝʥʩʪʚʦ ʚʳʧʦʣʥʷʝʪʩʷ, ʮʚʝʪ ʪʝʢʩʪʘ ʙʫ-

ʜʝʪ ʟʝʣy ʥʳʤ, ʚ ʦʙʨʘʪʥʦʤ ʩʣʫʯʘʝ ʮʚʝʪ ʪʝʢʩʪʘ ʙʫʜʝʪ ʢʨʘʩʥʳʤ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʚʦʜʘ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʘʢ ʜʣʷ ʚʚʦʜʘ ʢʦʤʘʥʜ, ʪʘʢ ʠ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʠʭ ʢʦʤʘʥʜ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʪʨʠ ʩʦ-

ʩʪʦʷʥʠʷ ʠʥʜʠʢʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʠʤ ʧʦʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ 

ʠʥʜʠʢʘʮʠʶ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʢʦʤʘʥʜʘ ʧʨʠʥʷʪʘ, ʠ ʩʠʪʫʘʮʠʠ ʢʦʛʜʘ ʢʦʤʘʥʜ 

ʚʳʧʦʣʥʝʥʘ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʚʦʜʘ ʢʦʤʘʥʜʳ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʩʠʥʠʡ ʮʚʝʪ ʠʥʜʠʢʘʪʦʨʘ, ʘ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʝʸ ʚʳʧʦʣʥʝʥʠʷ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʛʥʘʣ ʫʧʨʘʚʣʷʝʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ ʢʦʩ-

ʚʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʠ ʟʝʣʥyʳʡ ʮʚʝʪ ʠʥʜʠʢʘʪʦʨʘ. 
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ʈʠʩʫʥʦʢ 8.12. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ çʈʝʜʘʢʪʦʨ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʬʠ-

ʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ñʊʝʢʩʪòè 
 

ʀʥʜʠʢʘʮʠʷ ʟʥʘʯʝʥʠʡ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ 

 

ʀʥʜʠʢʘʮʠʷ ʩʦʩʪʦʷʥʠʡ ʚʭʦʜʦʚ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘ-

ʣʦʚ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʥʜʠʢʘʮʠʠ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ. ʇʨʠ ʦʪʦʙʨʘ-

ʞʝʥʠʠ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʨʘʟʤʝʨ, ʪʠʧ ʠ ʮʚʝʪ 

ʰʨʠʬʪʘ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʙʳʩʪʨʳʤ ʠ ʘʜʝʢʚʘʪʥʳʤ. ʅʝʦʙʭʦʜʠʤʦ, ʪʘʢʞʝ, ʥʘʩʪʨʦʠʪʴ ʬʦʨʤʘʪ ʦʪʦʙʨʘ-

ʞʘʝʤʦʛʦ ʯʠʩʣʘ ʠ ʝʛʦ ʪʦʯʥʦʩʪʴ (ʠʩʧʦʣʴʟʫʡʪʝ ʪʠʧ ʜʘʥʥʳʭ FLOAT). ɼʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʠʨʪʫʘʣʴ-
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ʥʳʝ ʧʨʠʙʦʨʳ ʠʣʠ ʛʨʘʬʠʢʠ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩ ʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʟʘʣʠʚʢʦʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʠʩʢʘ ʥʫʞʥʦʛʦ ʦʪʦʙʨʘʞʘʝʤʦ-

ʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ 

ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʧʦ ʵʢʨʘʥʫ ʜʠʩʧʣʝʷ ʠʣʠ ʝʛʦ ʚr -

ʜʝʣʝʥʠʝ ʮʚʝʪʦʤ. 

 

ʈʠʩʫʥʦʢ 8.13. ʀʟʦʙʨʘʞʝʥʠʝ ʪʝʢʩʪʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʟʥʘʯʝ-

ʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩ ʮʚʝʪʦʚʦʡ ʩʠʛʥʘʣʠʟʘʮʠʝʡ ʪʦʛʦ, 

ʯʪʦ ʟʥʘʯʝʥʠʝ ʦʪʣʠʯʥʦ ʦʪ ʥʫʣʷ 

 

ʈʠʩʫʥʦʢ 8.14. ʀʟʦʙʨʘʞʝʥʠʝ ʪʝʢʩʪʦʚʦʛʦ ʠʥʜʠʢʘ-

ʪʦʨʘ ʟʥʘʯʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩ ʬʫʥʢʮʠʝʡ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʙʘʢʝ 

 

 

ʈʠʩʫʥʦʢ 8.15. ʀʟʦʙʨʘʞʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ çɿʘʜʘʪʯʠʢ ʫʩʪʘʚʢʠè ʪʠʧʘ 

çʇʦʣʟʫʥʦʢè (ʩʣʝʚʘ) ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʟʥʘʯʝʥʠʷ ʘʥʘʣʦ-

ʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩʧʨʘʚʘ ʠ ʧʦ ʮʝʥʪʨʫ 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 8.13 ʪʠʧ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʜʠʢʘʪʦʨʘ 

ʧʦʟʚʦʣʷʝʪ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 3-ʛʦ ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡ ʦʪʦʙʨʘʟʠʪʴ ʟʥʘʯʝʥʠʝ 

ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʚʦʣʴʪ, ʘ ʪʘʢʞʝ ʧʨʝʜʫʧʨʝʜʠʪʴ 

ʦʧʝʨʘʪʦʨʘ ʦ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ, ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʦʪ-

ʣʠʯʥʦ ʦʪ ʥʫʣʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 8.14 ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʠʪ ʠʟ 2-ʭ ʯʘʩʪʝʡ: 

ʧʦʣʦʩʳ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʣʠʚʢʦʡ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʪʝʢʩʪʦʚʦʛʦ ʠʥʜʠʢʘʪʦ-

ʨʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʢʘʥʘʣʝ. ʇʦʣʦʩʘ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʣʠʚʢʦʡ 

ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ 

ʚ ʙʘʢʝ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʞʠʜʢʦʩʪʠ ʚ ʙʘʢʝ ʧʦʥʠʞʘʝʪʩʷ ʠʣʠ 

ʧʦʚʳʰʘʝʪʩʷ ʜʦ ʥʠʞʥʝʛʦ ʠʣʠ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʜʝʪʘʣʴʥʦ 

ʦʮʝʥʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʪʝʢʩʪʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 8.15 ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʩ-

ʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ TRACE MODE 6.06.2. ʉʪʨʝʣʦʯʥʳʡ ʧʨʠʙʦʨ ʠ 

çʇʦʣʟʫʥʦʢè ʠʤʠʪʠʨʫʶʪ ʨʝʘʣʴʥʳʝ ʧʨʠʙʦʨʳ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʛʝʥʝʨʘʮʠʠ 

ʟʥʘʯʝʥʠʡ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ. ɻʠʩʪʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʫʧʧʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʙʲʝʜʠʥʸʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʝʩʢʦʣʢɹʠʭ ʟʦʥʘʭ ʪʨʫʙʳ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʜʣʠʥʝ ʪʨʫʙʳ). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʩʠʩʪʝʤʳ, ʚʚʦʜ ʟʥʘʯʝʥʠʷ 

ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʪʦʯʥʳʤ (ʥʘʧʨʠʤʝʨ, ʫʩʪʘʚʢʘ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʭʠʤʠʯʝʩʢʦʤ ʨʝʘʢʪʦʨʝ). ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʦʙʥʦʡ ʟʘʜʘʯʠ 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ çʇʦʣʟʫʥʦʢè ʩ ʢʥʦʧ-

ʢʘʤʠ ʜʦʙʘʚʣʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ ʧʨʦʮʝʥʪʘ ʰʢʘʣʳ ʜʠʘʧʘʟʦʥʘ ʘʥʘʣʦʛʦʚʦʛʦ 

ʩʠʛʥʘʣʘ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʠ ʵʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʚʚʦ-

ʜʘ ʟʥʘʯʝʥʠʡ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʧʨʠʤʝʨʝ ʢʘʥʘʣʘ ʪʠʧʘ Output, ʧʦ ʢʦ-

ʪʦʨʦʤʫ ʧʝʨʝʜʘʸʪʩʷ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ (ʨʠʩʫʥʦʢ 8.17). ʉʪʨʫʢʪʫʨʘ ʢʘʥʘʣʘ 

ʢʣʘʩʩʘ FLOAT ʪʠʧʘ Output ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ ʠ ʚ ʢʦʪʦ-

ʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʙʦʪʘʥ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʥʝʝ 

ʚ ʛʣʘʚʝ ˉ2. ɺ ʢʘʥʘʣʝ ʇʨʦʝʢʪʘ-ʧʨʠʤʝʨʘ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡ-

ʢʠ (ʨʠʩʫʥʦʢ 8.16). 
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ʈʠʩʫʥʦʢ 8.16. ɺʠʜ ʦʢʥʘ ʨʝʜʘʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʘ ʢʣʘʩʩʘ FLOAT ʚ ʇʨʦʝʢ-

ʪʝ-ʧʨʠʤʝʨʝ 
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ʈʠʩʫʥʦʢ 8.17. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ-ʧʨʠʤʝʨʘ 
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ɺ ʩʦʩʪʘʚʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʢʪ çʇʦʣʟʫʥʦʢè, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʨʫʯ-

ʥʦʛʦ ʟʘʜʘʪʯʠʢʘ ʟʥʘʯʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʘʪʨʠʙʫʪ çInè ʢʘʥʘʣʘ 

ʢʣʘʩʩʘ FLOAT. ɺ ʢʘʥʘʣʝ ʥʘʩʪʨʦʝʥʘ ʧʨʦʮʝʜʫʨʘ çʂʣʠʧʧʠʨʦʚʘʥʠʝè ʠ ʫʢʘ-

ʟʘʥʳ ʜʦʧʫʩʪʠʤʳʝ ʛʨʘʥʠʮʳ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʣʠʥʠʷ ʠʤʝʝʪ ʥʘʩʪʨʦʝʥʥʫʶ ʬʫʥʢʮʠʶ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ 

ʚʝʨʪʠʢʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʘ çInè ʢʘʥʘʣʘ ʢʣʘʩʩʘ 

FLOAT. ʈʝʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʘʥʘʣʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʦʙʲ-

ʝʢʪʝ çʊʝʢʩʪè ʠ ʩ ʧʦʤʦʱʴʶ ʧʦʣʦʩʳ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʣʠʚʢʦʡ. ɼʠʥʘʤʠʯʝ-

ʩʢʫʶ ʟʘʣʠʚʢʫ ʪʘʢʞʝ ʠʤʝʝʪ ʬʦʥ ʠ ʪʝʢʩʪ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ çʊʝʢʩʪè. 

ʇʨʦʮʝʜʫʨʘ çʊʨʘʥʩʣʷʮʠʷè, ʥʘʩʪʨʦʝʥʥʘʷ ʚ ʢʘʥʘʣʝ, ʚʳʧʦʣʥʷʝʪ ʚʳʟʦʚ ʧʨʦ-

ʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʊʝʭʥʦ FBD. ɼʠʘʛʨʘʤ-

ʤʘ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʦʩʪʘʚʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ-ʧʨʠʤʝʨʘ. ɸʧʧʘʨʘʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʥʘ ʚʳʭʦʜʝ 

ʧʨʦʮʝʜʫʨʳ çʂʣʠʧʧʠʨʦʚʘʥʠʝè ʦʪʦʙʨʘʞʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʦʙʲʝʢʪʘ çʊʝʢʩʪè ʠ ʧʦʣʦʩʳ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʣʠʚʢʦʡ. ɼʘʣʝʝ ʘʧʧʘ-

ʨʘʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʧʨʦʮʝʜʫʨʦʡ çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝè 

ʚ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ çɺʳʭʦʜʥʦʝè. ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʜʘʥʥʦʡ ʧʨʦʮʝ-

ʜʫʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʦʩʪʘʚʝ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʝʩʪʦʚʦʡ ʧʨʦʛʨʘʤʤʳ. 
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8.5. ʆʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ 

 

ɺ ʩʦʩʪʘʚʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʫʣʴʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ɸʉʋʊʇè ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʢʥʦʧʦʯʥʳʡ ʙʣʦʢ ʚʚʦʜʘ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ ʩʠʛʥʘʣʦʚ ʩʦʩʪʦ-

ʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ çʌʂ-01ʣè (ʌʂ) (ʨʠʩʫʥʦʢ 8.18, 8.19).  

 
ʈʠʩʫʥʦʢ 8.18. ʉʪʨʫʢʪʫʨʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
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ʈʠʩʫʥʦʢ 8.19. ʂʥʦʧʦʯʥʳʡ ʙʣʦʢ çʌʂ-01ʣè. ɺʠʜ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 
 

ʌʂ ʧʦʜʢʣʶʯʝʥ ʢʘʙʝʣʝʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤ ʢ ʋʉʆ ADVANTECH 

PCI-1730 ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʇʕɺʄ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ ʥʘ ʣʦʢʘʣʴʥʫʶ 

ʰʠʥʫ PCI. ʊʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʧʣʘʪʳ ʋʉʆ ʠ ʧʦʜ-

ʢʣʶʯʝʥʥʳʭ ʢ ʧʣʘʪʝ ʵʣʝʤʝʥʪʦʚ ʢʦʤʤʫʪʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠ 

ʠʥʜʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ. 
ʊʘʙʣʠʮʘ 8.2 

ʊʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʧʣʘʪʳ ʋʉʆ ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʥʠʤ 

ʵʣʝʤʝʥʪʘʤ ʢʦʤʤʫʪʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠ ʠʭ ʠʥʜʠʢʘʮʠʠ 

ʧ.ʧ ʆʙʦʟʥʘʯʝʥʠʝ ʧʦʨʪʘ 

ʜʨʘʡʚʝʨʘ ʧʣʘʪʳ 

ʋʉʆ 

ʆʙʦʟʥʘʯʝʥʠʝ ʢʦʥʪʘʢʪʘ 

ʥʘ ʧʣʘʪʝ ʋʉʆ PCI-1730 

ʆʙʦʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ 

ʢʦʤʤʫʪʘʮʠʠ ʠʣʠ ʠʥʜʠ-

ʢʘʮʠʠ 

1 

Port#1 

ʊʠʧ: In 

ɸʜʨʝʩ ʥʘ 

PCI ʰʠʥʝ: base +0 

(base ï ʧʨʦʠʟʚ-ʳʡ) 

DI-0 ʂ1 

2 DI-1 ʂ2 

3 DI-2 ʂ3 

4 DI-3 ʂ4 

5 DI-4 ʂ5 

6 DI-5 ʂ6 

7 DI-6 ʂ7 

8 DI-7 ʂ8 



90 ʠʟ 137 

 

ʊʘʙʣʠʮʘ 8.2 

ʆʢʦʥʯʘʥʠʝ 

ʧ.ʧ ʆʙʦʟʥʘʯʝʥʠʝ ʧʦʨʪʘ 

ʜʨʘʡʚʝʨʘ ʧʣʘʪʳ 

ʋʉʆ 

ʆʙʦʟʥʘʯʝʥʠʝ ʢʦʥʪʘʢʪʘ 

ʥʘ ʧʣʘʪʝ ʋʉʆ PCI-1730 

ʆʙʦʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ 

ʢʦʤʤʫʪʘʮʠʠ ʠʣʠ ʠʥʜʠ-

ʢʘʮʠʠ 

9 

Port#2 

ʊʠʧ: In 

ɸʜʨʝʩ ʥʘ 

PCI ʰʠʥʝ: base +1 

(base ï ʧʨʦʠʟʚ-ʳʡ) 

DI-8 ʈʝʟʝʨʚ 

10 DI-9 ʈʝʟʝʨʚ 

11 DI-10 ʈʝʟʝʨʚ 

12 DI-11 ʈʝʟʝʨʚ 

13 DI-12 ʈʝʟʝʨʚ 

14 DI-13 ʈʝʟʝʨʚ 

15 DI-14 ʈʝʟʝʨʚ 

16 DI-15 ʈʝʟʝʨʚ 

17 

Port#3 

ʊʠʧ: Out 

ɸʜʨʝʩ ʥʘ 

PCI ʰʠʥʝ: base +0 

(base ï ʧʨʦʠʟʚ-ʳʡ) 

DO-0 ʃ1 

18 DO-1 ʃ2 

19 DO-2 ʃ3 

20 DO-3 ʃ4 

21 DO-4 ʃ5 

22 DO-5 ʃ6 

23 DO-6 ʃ7 

24 DO-7 ʃ8 

25 

Port#4 

ʊʠʧ: Out 

ɸʜʨʝʩ ʥʘ 

PCI ʰʠʥʝ: base +1 

(base ï ʧʨʦʠʟʚ-ʳʡ) 

DO-8 ʃ9 

26 DO-9 ʃ10 

27 DO-10 ʃ11 

28 DO-11 ʃ12 

29 DO-12 ʈʝʟʝʨʚ 

30 DO-13 ʃ14 

31 DO-14 ʃ15 

32 DO-15 ʃ16 

 

 

ʆʙʦʟʥʘʯʝʥʠʷ ʚ ʪʘʙʣʠʮʝ 8.2 ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 8.20. 

ʆʙʦʟʥʘʯʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩ ʦʙʨʘʪʥʦʡ ʩʪʦ-

ʨʦʥʳ ʠʟʜʝʣʠʷ. 

ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚʳʧʦʣʥʠ-

ʪʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠʟ ʇʨʠʣʦʞʝʥʠʷ 

ɺ. 

ʈʠʩʫʥʦʢ 8.20. ʂʨʳʰʢʘ çʌʂ-01ʣè. ʆʙʦʟʥʘʯʝ-

ʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ 
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8.6. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʢ ʛʣʘʚʝ ˉ8 

 

1. ʏʪʦ ʪʘʢʦʝ ʋʉʆ, ʢʘʢʠʝ ʚʠʜʳ ʋʉʆ ɺʳ ʤʦʞʝʪʝ ʥʘʟʚʘʪʴ? 

2. ʆʧʠʰʠʪʝ ʥʘʟʥʘʯʝʥʠʝ ʦʙʲʝʢʪʘ ʇʨʦʝʢʪʘ çTerminalè? 

3. ʅʘʟʦʚʠʪʝ ʥʘʟʥʘʯʝʥʠʝ RWH-ʜʨʘʡʚʝʨʘ? 

4. ʅʘʨʠʩʫʡʪʝ ʩʪʨʫʢʪʫʨʫ ʢʘʥʘʣʘ ʦʙʨʘʙʦʪʢʠ ʜʠʩʢʨʝʪʥʳʭ ʜʘʥʥʳʭ ʚ 

ʇʨʦʝʢʪʝ ʜʣʷ ʧʣʘʪ ʚʚʦʜʳ\ʚʳʚʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʜʘʥʥʳʭ? 

5. ʅʘʟʦʚʠʪʝ ʙʘʟʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʜʨʘʡʚʝʨʘ ʧʣʘʪʳ ʋʉʆ ʚ 
TRACE MODE? 

6. ʏʪʦ ʪʘʢʦʝ çʉʝʪʝʚʦʡ ʦʙʤʝʥè, ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʠ ʧʨʘʚʠʣʘ 
ʥʘʩʪʨʦʡʢʠ ʚ TRACE MODE? 

7. ʂʘʢʦʡ ʩʪʘʥʜʘʨʪ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʦʙʦʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ ʚ ɸʉʋ, ʥʘʟʦʚʠʪʝ ʝʛʦ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ? 

8. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʠʥʜʠ-

ʢʘʮʠʠ ʟʥʘʯʝʥʠʡ ʘʥʘʣʦʛʦʚʳʭ ʠ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ? 

9. ʆʧʠʰʠʪʝ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ TRACE MODE ʧʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʶ ʩʨʝʜʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ  ʠ ʠʥʜʠʢʘʮʠʠ ʩʦʙʳʪʠʡ? 

10. ʏʪʦ ʪʘʢʦʝ çʂʣʠʧʧʠʨʦʚʘʥʠʝè? ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ 
ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ TRACE MODE 6.06.2? 

11.  ʄʦʞʝʪ ʣʠ ʧʨʦʮʝʜʫʨʘ çʊʨʘʥʩʣʷʮʠʷè ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʦʙʨʘ-

ʙʦʪʢʝ ʜʘʥʥʳʭ ʚ ʢʘʥʘʣʘʭ ʇʨʦʝʢʪʘ? 

12. ʏʪʦ ʪʘʢʦʝ çʊʨʘʥʩʣʷʮʠʷè ʚ ʨʘʤʢʘʭ ʇʨʦʝʢʪʘ? 

13. ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʮʝʜʫʨʳ çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝè ʚ ʨʘʤʢʘʭ ʇʨʦʝʢʪʘ? 

14. ʏʪʦ ʪʘʢʦʝ çɼʘʤʧè? ʇʨʘʚʠʣʘ ʥʘʩʪʨʦʡʢʠ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ? 

15. ʇʨʘʚʠʣʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ DOS? 

16. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ 
ʦʪʦʙʨʘʞʝʥʠʷ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ TRACE MODE 6.06.2 (ʚ DOS)? 

17. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʦʨʜʠʥʘʪʘ ʟʥʘʢʦʤʝʩʪʘ ʚ ʪʝʢʩʪʦ-

ʚʦʤ ʠʥʪʝʨʬʝʡʩʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ DOS ʚ TRACE MODE 6.06.2? 

18. ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʦ ʜʣʷ ʦʜ-

ʥʦʛʦ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʪʝʢʩʪʦʚʦʤ ʠʥʪʝʨʬʝʡʩʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʜʣʷ DOS ʚ TRACE MODE 6.06.2? 

19. ʅʘʟʥʘʯʝʥʠʝ ʜʨʘʡʚʝʨʘ t13.dll ʚ TRACE MODE? 
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9. ʄɽɾʇʈʆɻʈɸʄʄʅʆɽ ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ɺ ʆʉ MS 

WINDOWS  ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʄɽʍɸʅʀɿʄɸ DDE, 

ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʉ ʈɽʃʗʎʀʆʅʅʆʁ ɹɸɿʆʁ ɼɸʅʅʓʍ ʇʆɼ 

ʋʇʈɸɺʃɽʅʀɽʄ ʉʋɹɼ MS ACCESS 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ɸʉʋ, 

ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ  ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ. ʅʘʧʨʠʤʝʨ, ʧʝ-

ʨʝʜʘʯʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʦʪʜʝʣ ʚ 

ʧʨʦʛʨʘʤʤʫ 1C ʠʣʠ MS Excel ʜʣʷ ʨʘʩʯʸʪʘ ʩʪʦʠʤʦʩʪʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʠʣʠ ʩʢʦʨʦʩʪʠ ʝʛʦ ʧʦʣʫʯʝʥʠʷ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ, ʥʘ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ɸʉʋ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʤʝʭʘʥʠʟʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙ-

ʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʷʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʜʣʷ MS 

Windows ï DDE). 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʫʯʸʪʘ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʘʨʭʠ-

ʚʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʪʘʢʞʝ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʙʘʟʘ ʜʘʥʥʳʭ (ɹɼ). ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ɹɼ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ ï ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɹɼ (ʉʋɹɼ). ʆʙʨʘʱʝʥʠʝ ʢ ʉʋɹɼ ʠʟ ʇʨʦ-

ʝʢʪʘ TRACE MODE ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ SQL-ʟʘʧʨʦʩʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʘʢʝʪʘ. ɼʘʥʘʷ ʬʫʥʢʮʠʷ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ 

ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ TRACE MODE ʙʦʣʝʝ ʜʝ-

ʪʘʣʴʥʦ. 

 

9.1. Data dynamic exchange ʠʣʠ ʤʝʭʘʥʠʟʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʷʤʠ ʆʉ MS Windows 

DDE ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʤʝʭʘʥʠʟʤ ʆʉ MS Windows. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʥʘ ʦʩʥʦʚʝ ʫʩʪʘʨʝʚʰʝʛʦ DDE ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ OLE 

(ActivX). DDE ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʟ 

ʦʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ MS Windows ʜʨʫʛʦʤʫ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʨʝʞʠʤʘ ʦʙ-

ʤʝʥʘ ʜʘʥʳ ʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ DDE: çɻʦʨʷʯʠʡ ʢʘʥʘʣè, çʊʸʧʣʳʡ ʢʘ-

ʥʘʣè ʠ çʍʦʣʦʜʥʳʡ ʢʘʥʘʣè. ɿʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ ʚ ʨʝʞʠʤʘʭ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʧʦ DDE ʦʩʥʦʚʘʥʦ ʚ ʦʙʣʘʩʪʠ ʩʪʨʫʢʪʫʨʳ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ ʠ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʜʘʥʥʤrʠ. 

ʄʝʭʘʥʠʟʤ DDE ʠʤʝʝʪ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ʕʪʦ ʦʟʥʘʯʘʝʪ 

ʪʦ, ʯʪʦ ʦʜʥʦ ʠʟ ʧʨʠʣʦʞʝʥʠʡ ʜʦʣʞʥʦ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ DDE-ʩʝʨʚʝʨʘ 

(ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ), ʘ ʚʪʦʨʦʝ ʚ ʢʘʯʝʩʪʚʝ DDE-ʢʣʠʝʥʪʘ (ʧʨʠʸʤʥʠʢʘ ʜʘʥ-

ʥʳʭ ʪʨʝʙʫʶʱʝʛʦ ʠʭ ʧʦʣʫʯʠʪʴ). ʉʪʨʫʢʪʫʨʘ ʢʘʥʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʝʨʠʠ 

ʨʠʩʫʥʢʦʚ 9.1 ï 9.3. 
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ʈʠʩʫʥʦʢ 9.1. ɸʨʭʠʪʝʢʪʫʨʘ ʢʘʥʘʣʘ DDE (çʍʦʣʦʜʥʳʡ ʢʘʥʘʣè) 
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ʈʠʩʫʥʦʢ 9.3. ɸʨʭʠʪʝʢʪʫʨʘ ʢʘʥʘʣʘ DDE (çɻʦʨʷʯʠʡ ʢʘʥʘʣè) 
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TRACE MODE ʧʦ ʫʤʦʣʯʘʥʠʶ ʷʚʣʷʝʪʩʷ DDE-ʩʝʨʚʝʨʦʤ. ʆʙʤʝʥ ʜʘʥ-

ʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 

ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ çʊʘʙʣʠʮʘ ʘʪʦʤʦʚè. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʠʣʦʞʝʥʠʝ-ʢʣʠʝʥʪ ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʳʣʘʝʪ ʟʘ-

ʧʨʦʩ ʧʨʠʣʦʞʝʥʠʶ-ʩʝʨʚʝʨʫ, ʫʢʘʟʳʚʘʷ ʥʫʞʥʳʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ. ʇʨʠʣʦ-

ʞʝʥʠʝ-ʩʝʨʚʝʨ, ʧʦʣʫʯʠʚ ʟʘʧʨʦʩ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʝʤʫ ʜʘʥʥʳʝ ʠ ʩʦʦʙʱʘʝʪ 

ʘʜʨʝʩ ʜʘʥʥʳʭ  ʚ ʦʙʣʘʩʪʠ ʊʘʙʣʠʮʳ ʘʪʦʤʦʚ. ʇʨʠʣʦʞʝʥʠʝ-ʢʣʠʝʥʪ ʟʘʙʠʨʘʝʪ 

ʜʘʥʥʳʝ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʘʜʨʝʩʫ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʧʨʠʣʦʞʝʥʠʝ-ʩʝʨʚʝʨ ʦʪʧʨʘʚʣʷʝʪ ʧʨʠʣʦʞʝʥʠʶ-

ʢʣʠʝʥʪʫ ʠʟʚʝʱʝʥʠʝ, ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʠʟʤʝʥʠʣʠʩʴ. ʇʨʠʣʦʞʝʥʠʝ-ʢʣʠʝʥʪ, 

ʧʦʣʫʯʠʚ ʠʟʚʝʱʝʥʠʝ, ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ ʟʘʧʨʦʩ ʥʘ ʧʦʣʫʯʝʥʠʝ ʵʪʠʭ ʜʘʥʥʳʭ, 

ʧʦʩʣʝ ʯʝʛʦ ʧʨʠʣʦʞʝʥʠʝ-ʩʝʨʚʝʨ ʦʪʧʨʘʚʣʷʝʪ ʥʦʚʳʝ ʜʘʥʥʳʝ ʚ ʊʘʙʣʠʮʫ 

ʘʪʦʤʦʚ, ʘ ʧʨʠʣʦʞʝʥʠʶ-ʢʣʠʝʥʪʫ ʠʟʚʝʱʝʥʠʝ ʩ ʘʜʨʝʩʦʤ ʜʘʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 

ʘʪʦʤʦʚ. 

ɺ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ ʧʨʠʣʦʞʝʥʠʝ-ʩʝʨʚʝʨ ʚ ʢʘʞʜʳʡ ʥʦʚʳʡ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠʣʦʞʝʥʠʷ-ʢʣʠʝʥʪʘ ʦʪʧʨʘʚʣʷʝʪ ʜʘʥ-

ʥʳʝ ʚ ʊʘʙʣʠʮʫ ʘʪʦʤʦʚ. ɿʘʪʝʤ ʦʪʧʨʘʚʣʷʝʪ ʧʨʠʣʦʞʝʥʠʶ-ʢʣʠʝʥʪʫ ʠʟʚʝʱʝ-

ʥʠʝ ʩ ʘʜʨʝʩʦʤ ʜʘʥʥʳʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʦ-

ʛʨʘʤʤʠʩʪʳ ʠʩʧʦʣʴʟʫʶʪ ʣʠʙʦ çɻʦʨʷʯʠʡ ʢʘʥʘʣè (ʙʳʩʪʨʳʡ ʦʙʤʝʥ ʜʘʥʥʳ-

ʤʠ), ʣʠʙʦ çʍʦʣʦʜʥʳʡ ʢʘʥʘʣè (ʨʝʞʠʤ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʦ ʟʘʧʨʦʩʫ), 

çʊyʧʣʳʡ ʢʘʥʘʣè, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪ ʨʝʞʝ. 

ʈʝʞʠʤ ʨʘʙʦʪʳ: TRACE MODE ï DDE-ʩʝʨʚʝʨ 

ʈʘʥʝʝ ʫʧʦʤʠʥʘʣʦʩʴ ʦ ʪʦʤ, ʯʪʦ TRACE MODE RTM ʷʚʣʷʝʪʩʷ ʧʨʠ-

ʣʦʞʝʥʠʝʤ-ʩʝʨʚʝʨʦʤ ʚ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ DDE. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ-ʢʣʠʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʦʧʝ-

ʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ-ʢʣʠʝʥʪ ʠ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʠʩʪʦʯʥʠ-

ʢʫ ʜʘʥʥʳʭ ʚ ʇʨʦʝʢʪʝ. ʈʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʘʨʭʠʪʝʢʪʫʨʫ ʜʘʥʥʦʛʦ ʤʝ-

ʭʘʥʠʟʤʘ. 

ʇʫʩʪʴ ʚ ʥʝʢʦʪʦʨʦʤ ʇʨʦʝʢʪʝ ʩʦʟʜʘʥ ʛʝʥʝʨʘʪʦʨ ʜʘʥʥʳʭ ʠ ʢʘʥʘʣ, ʚ ʢʦ-

ʪʦʨʳʡ ʵʪʠ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ. ʊʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʥʝʢʦʪʦʨʳʡ ʢʦʤʧʦʥʝʥʪ çʕʢʨʘʥè ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ çʊʝʢʩʪè ʚr -

ʧʦʣʥʷʶʱʠʤ ʬʫʥʢʮʠʶ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʢʘʥʘʣʘ 

(ʨʠʩʫʥʦʢ 9.4). 
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ʈʠʩʫʥʦʢ 9.4. ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ 

 

ɼʘʣʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ ʤʝʭʘʥʠʟʤʘ DDE ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʙʘʚʠʪʴ ʧʨʦʛʨʘʤʤʫ-ʢʣʠʝʥʪ. ʇʫʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʦʡ ʚʳʩʪʫʧʘʝʪ MS 

Excel, ʚ ʥʝʢʦʪʦʨʦʡ ʷʯʝʡʢʝ ʪʘʙʣʠʮʳ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʨʝ-

ʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʇʨʦʝʢʪʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ MS 

Excel ʚʳʧʦʣʥʷʝʪ ʟʘʧʨʦʩ ʢ ʄʈɺ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʘ-

ʥʘʣʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʨʝʞʠʤʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. ʄʈɺ 

ʥʝʧʨʝʨʳʚʥʦ ʠʣʠ ʧʦ ʟʘʧʨʦʩʫ ʦʪʧʨʘʚʣʷʝʪ ʜʘʥʥʳʝ ʩ ʚʳʭʦʜʘ ʢʘʥʘʣʘ ʥʝ ʪʦʣʴ-

ʢʦ ʚ ʢʦʤʧʦʥʝʥʪ çʕʢʨʘʥè, ʥʦ ʠ ʚ ʧʨʦʛʨʘʤʤʫ MS Excel (ʨʠʩʫʥʦʢ 9.5). 

 
ʈʠʩʫʥʦʢ 9.5. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 9.5 ʩʭʝʤʘ ʧʦʢʘʟʳʚʘʝʪ ʪʦʣʴʢʦ ʦʜʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʆʙʨʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʪʦʞʝ ʚʦʟʤʦʞʥʦ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧʳ ʠ ʥʘʙʦʨ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ TRACE MODE ʠ MS Excel ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ DDE. 

 

ʂʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ DDE 

 

ʏʪʝʥʠʝ ʜʘʥʥʳʭ 

 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜʳ ʚ MS Excel ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʚʳʙʨʘʪʴ ʷʯʝʡʢʫ ʚ ʪʘʙʣʠʮʝ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, 
ʥʘʧʨʠʤʝʨ çʉ3è; 

¶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʘʥʜʫ ʟʘʧʨʦʩʘ; 

¶ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ. 

ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ ʩʣʝʜʫʶʱʠʡ: 

ç=<S>|<R>!<C>.<N>è, ʛʜʝ S ï ʥʘʟʚʘʥʠʝ ʠ ʥʦʤʝʨ ʧʨʦʛʨʘʤʤʳ-ʩʝʨʚʝʨʘ 

ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, çRTM0è); R ï ʢʦʜ ʨʝʞʠʤʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ (ʥʘʧʨʠ-
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ʤʝʨ, çGETè ʜʣʷ ʨʝʞʠʤʘ ADVISE ʠʣʠ çPUTè ʜʣʷ ï REQUEST); ʉ ï 

ʥʘʟʚʘʥʠʝ ʢʘʥʘʣʘ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ ʚ ʧʨʠʣʦʞʝʥʠʝ-

ʢʣʠʝʥʪ; N ï ʥʦʤʝʨ ʘʪʨʠʙʫʪʘ ʢʘʥʘʣʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝ-

ʨʝʜʘʪʴ. ʉʧʠʩʦʢ ʘʪʨʠʙʫʪʦʚ ʢʘʥʘʣʦʚ ʩʣʝʜʫʶʱʠʡ: (3, C),  (4, I), (7, P); (8, 

W), (26, HL), (27, LL), (28, HA), (29, LA), (30, HW), (31, LW), (79, 

CODE) ʠ (127, NAME). ʇʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝ (0, R). 

ʇʨʠʤʝʨ ʢʦʤʘʥʜʳ ʟʘʧʨʦʩʘ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ: ç=RTM0|GET!pilaè. ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʶ-

ʩʝʨʚʝʨʫ ʜʘʥʥʳʭ ʩ ʥʘʟʚʘʥʠʝʤ RTM ʠ ʥʦʤʝʨʦʤ ç0è ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ 

ʚ ʷʯʝʡʢʫ MS Excel, ʚ ʢʦʪʦʨʦʡ ʟʘʧʠʩʘʥʘ ʜʘʥʥʘʷ ʢʦʤʘʥʜʘ ʨʝʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʢʘʥʘʣ ʩ ʥʘʟʚʘʥʠʝʤ çpilaè ʚ ʨʝʞʠʤʝ DDE çɻʦʨʷʯʠʡ ʢʘʥʘʣè. 

 

ɿʘʧʠʩʴ ʜʘʥʥʳʭ 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫ-

ʪʦʚ ʢʘʥʘʣʦʚ ʇʨʦʝʢʪʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʥʠʮʠʘʪʦʨʦʤ ʦʙʤʝʥʘ ʠ ʠʩʪʦʯʥʠ-

ʢʦʤ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ-ʢʣʠʝʥʪ (MS Excel). ɼʣʷ ʠʥʠʮʠʘʣʠʟʘ-

ʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʟ MS Excel ʚ TRACE MODE ʚ ʩʦʩʪʘʚʝ 

ʪʘʙʣʠʮʳ MS Excel ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʤʘʢʨʦʩ. ʈʘʟʨʘʙʦʪ-

ʯʠʢʠ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷʟʳʢ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ Visual Basic. ɺ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʩʨʝʜʝ ʨʘʟʨʘ-

ʙʦʪʢʠ TRACE MODE ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʨʝʞʠʤʦʚ ʦʙʤʝʥʘ ʧʨʠʚʦʜʠʪʩʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. ʈʘʩʩʤʦʪʨʠʤ ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

REQUEST, ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ, ʨʝʘʣʠʟʫʶʱʠʡ ʜʘʥʥʳʡ ʨʝʞʠʤ ʦʙʤʝʥʘ, 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ. 

 
Sub write_pila_In()  

chNum = Application.DDEInitiate(" RTM0 ", " PUT ")  

Application.DDEPoke chNum, " pila ", Wor ksheets(" ȱɎɗɘ1 ").Range(" C3 ")  

Application .DDETerminate  chNum  

End Sub  

 

ɺ ʪʝʢʩʪʝ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʤʝʥʥʳʝ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬ-

ʪʦʤ. ɺ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ: RTM0 ï ʥʘʟʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ-ʩʝʨʚʝʨʘ ʜʘʥʥʳʭ, 

PUT ï ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʃʠʩʪ1 ï ʥʦʤʝʨ ʪʘʙʣʠʮʳ ʚ ʩʦʩʪʘʚʝ ʢʥʠʛʠ 

MS Excel, ʉ3 ï ʷʯʝʡʢʘ ʪʘʙʣʠʮʳ MS Excel ʠʟ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʠ 

ʧʝʨʝʜʘʪʴ ʚ ʧʨʠʣʦʞʝʥʠʝ-ʩʝʨʚʝʨ ʟʥʘʯʝʥʠʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʡ ʢʥʠʛʠ MS Excel ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʟʜʘʥʦ ʥʝʩʢʦʣʴʢʦ ʩʢʨʠʧʪʦʚ Visual Basic ʠ ʧʝʨʝʤʝʥʥʳʝ ʚ ʩʦʩʪʘʚʝ ʩʢʨʠʧ-

ʪʘ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʧʨʦʠʟʚʦʣʴʥʦ. ʊ.ʦ., ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥ-

ʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʟʥʘʯʠʪʝʣʴʥʳ. 
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9.2. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ TRACE MODE  ʩ ʉʋɹɼ 

 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥ-

ʥʳʤʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʧʨʦʩʦʚ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ SQL. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʜʘʥʥʳʤʠ ʚ ɸʉʋ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 

ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ ʟʘʧʨʦʩʦʚ (SQL) ʧʨʦʩʪ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʝʨʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʉɸʇʈ TRACE 

MODE ʧʦʣʫʯʘʝʪ ʝʱʸ ʦʜʠʥ ʤʦʱʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʚ ɸʉʋ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʉʋɹɼ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʝʨʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʩʦʩʪʘʚʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ MS Office ʜʣʷ ʆʉ MS 

Windows ʧʨʠʩʫʪʩʪʚʫʝʪ ʉʋɹɼ MS Access. ɼʣʷ ʨʘʙʦʪʳ ʩ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘ-

ʟʦʡ ʜʘʥʥʳʭ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʠ ʩʪʘʥʜʘʨʪʥʳʡ ODBC-ʜʨʘʡʚʝʨ. 

 

ʉʪʨʫʢʪʫʨʘ ʇʨʦʝʢʪʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʩʚʷʟʠ ʩ ʉʋɹɼ 

 

ʇʨʦʝʢʪ, ʩʦʟʜʘʚʘʝʤʳʡ ʩ ʫʯʸʪʦʤ ʩʚʷʟʝʡ ʩ ʉʋɹɼ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫ-

ʛʠʭ ʇʨʦʝʢʪʦʚ ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʪʩʷ ʢʦʤʧʦʥʝʥʪʳ 

çʉʚʷʟʴ ʩ ʉʋɹɼè (ʨʠʩʫʥʦʢ 9.6). ɺʳʟʦʚ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʠ ʜʨʫ-

ʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʇʨʦʝʢʪʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʥʘʣʦʤ ʢʣʘʩʩʘ CALL ʩ ʪʠ-

ʧʦʤ ʚʳʟʦʚʘ çSQLQueryè. ɺ ʩʦʩʪʘʚʝ ʨʝʜʘʢʪʦʨʘ ʩʚʦʡʩʪʚ ʜʘʥʥʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʦ ʤʥʦʞʝʩʪʚʦ SQL-ʟʘʧʨʦʩʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦ-

ʨʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ  ʟʥʘʯʝʥʠʷ ʧʦʩʳʣʘʝʤʦʛʦ ʚ ʢʘʥʘʣ 

CALL. ʇʦʩʳʣʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ SQL-ʟʘʧʨʦʩʘ. 

 
ʈʠʩʫʥʦʢ 9.6. ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ 
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ɸʣʛʦʨʠʪʤ ʥʘʩʪʨʦʡʢʠ ʢʦʤʧʦʥʝʥʪʘ çʉʚʷʟʴ ʩ ʉʋɹɼè 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʢʦʤʧʦʥʝʥʪʘ çʉʚʷʟʴ ʩ ʉʋɹɼè ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʢʘʢ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʚ ʆʉ; 

¶ ʩʦʟʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʇʨʦʝʢʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 9.6; 

¶ ʥʘʩʪʨʦʠʪʴ ʩʚʷʟʴ ʩ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʚ ʢʦʤʧʦʥʝʥʪʝ çʉʚʷʟʴ ʩ 
ʉʋɹɼè; 

¶ ʩʦʟʜʘʪʴ SQL-ʟʘʧʨʦʩ, ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʝʛʦ ʚʳʧʦʣʥʝ-

ʥʠʷ. 

 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʥʘʩʪʨʦʡʢʠ ʇʨʦʝʢʪʘ 

ʜʣʷ ʩʚʷʟʠ ʩ ʉʋɹɼ ʨʘʩʩʤʦʪʨʠʤ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʜʘʢʪʦʨʘ ʚ ʩʦʩʪʘʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ 

(ʨʠʩʫʥʦʢ 9.7). 

 
ʈʠʩʫʥʦʢ 9.7. ɺʠʜ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʨʝʜʘʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʢʦʤʧʦ-

ʥʝʥʪʘ ʇʨʦʝʢʪʘ çʉʚʷʟʴ ʩ ʉʋɹɼè 

 

ʈʝʜʘʢʪʦʨ ʩʚʦʡʩʪʚ ʢʦʤʧʦʥʝʥʪʘ çʉʚʷʟʴ ʩ ʉʋɹɼè ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶ-

ʱʠʝ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʤrʠ ʬʫʥʢʮʠʷʤʠ:  

¶ ʇʦʜʢʣʶʯʝʥʠʝ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʚʢʣʘʜʢʠ ʩʦ ʩʚʦʡ-

ʩʪʚʘʤʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ; 
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¶ ʉʭʝʤʘ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʚʢʣʘʜʢʠ ʥʘʚʠʛʘʮʠʠ ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (ʚ ʩʣʫʯʘʝ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʜʢʣʶ-

ʯʝʥʠʷ); 

¶ ʄʘʩʪʝʨ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʨʝʜʘʢʪʦʨʘ SQL-ʟʘʧʨʦʩʦʚ 

ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ; 

¶ ɸʨʛʫʤʝʥʪʳ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʚʢʣʘʜʢʠ ʨʝʜʘʢʪʦʨʘ 

ʘʨʛʫʤʝʥʪʦʚ ʢʦʤʧʦʥʝʥʪʘ çʉʚʷʟʴ ʩ ʉʋɹɼè; 

¶ ɿʘʧʨʦʩ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʚʢʣʘʜʢʠ ʨʝʜʘʢʪʦʨʘ SQL-

ʟʘʧʨʦʩʦʚ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ;  

¶ ʉʧʨʘʚʢʘ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʨʘʟʜʝʣ ʨʫʢʦʚʦʜʩʪʚʘ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʀʉ ʧʦʩʚʷʱʸʥʥʳʡ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʢʦʤʧʦʥʝʥ-

ʪʦʤ çʉʚʷʟʴ ʩ ʉʋɹɼè. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʨʝʜʘʢ-

ʪʦʨʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʙʦʪʝ. 

1. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʙʘʟʘ ʜʘʥʥʳʭ) 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʤʝʪʦʜʘ: ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ 

ʢʘʢ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʚ ʆʉ; ʚ ʷʚʥʦʤ ʚʠʜʝ ʟʘʧʠʩʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ ʚ ʬʦʨʤʝ ʚʚʦʜʘ çʉʪʨʦʢʘ ʧʦʜ-

ʢʣʶʯʝʥʠʷè. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʫ çɸʜʤʠʥʠʩʪʨʘʪʦʨ 

ODBCè ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʆʉ Win-

dows. ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳ-

ʙʨʘʪʴ ʜʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʚ ʬʦʨʤʝ ʚʚʦʜʘ çʉʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷè. 

2. ɺ  ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʝʜʘʢʪʦʨʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘ 

çʆʪʯʸʪè ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ ʥʘʩʪʨʦʡʢʠ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴè ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘ-

ʚʠʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-

ʚʝʨʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʝ çʆʪʯʸʪè. 

3. ɼʣ̫ ʪʦʛʦ, ʯʪʦ ʙʳ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ SQL-

ʟʘʧʨʦʩʦʚ ʠ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʇʨʦʝʢʪʘ, ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʵʪʘʧʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʜʘʢʪʦʨ SQL-ʟʘʧʨʦʩʦʚ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ SQL-ʟʘʧʨʦʩʦʚ ʩʦʟʜʘʥʥʳʭ ʚ ʢʦʤʧʦʥʝʥʪʝ çʉʚʷʟʴ ʩ 

ʉʋɹɼè. 

1.  ɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʠʟ ɹɼ. ʊʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ. 
SELECT 

 tabl.Y #ARG_000# 

FROM 

 tabl 

WHERE 

ï ʪʠʧ SQL-ʟʘʧʨʦʩʘ Select 

ï ʧʝʨʝʜʘʯʘ ʟʥʘʯʝʥʠʷ ʠʟ ʧʦʣʷ çYè ʚ ʘʨʛʫʤʝʥʪ 

ARG_000 
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 tabl.X = 5 ï ʠʩʢʘʪʴ ʧʦ ʫʩʣʦʚʠʶ çʟʥʘʯʝʥʠʝ ʚ ʷʯʝʡʢʝ ʧʦ-

ʣʷ ñʍò ʥʘ ʩʪʨʦʢʝ ʚʳʙʦʨʢʠ = 5è 

 

2.  ɼʦʙʘʚʠʪʴ ʟʥʘʯʝʥʠʝ ʚ ʢʦʥʝʮ ʧʦʣʷ ʚ ɹɼ. ʊʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʠʞʝ. 

 

 

3.  ɿʘʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʚ ʷʯʝʡʢʝ ɹɼ. ʊʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʠʞʝ. 

 

4.  ʋʜʘʣʠʪʴ ʩʪʨʦʢʫ ʜʘʥʥʳʭ ʚ ɹɼ. ʊʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠ-

ʞʝ. 

 

9.3. ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʢ ʛʣʘʚʝ ˉ9 

 

1. ʆʧʠʰʠʪʝ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʝʜʘʢʪʦʨʘ çʉʚʷʟʴ ʩ 

ʉʋɹɼè? 

2. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʙʦʨ ʥʦʤʝʨʘ SQL-ʟʘʧʨʦʩʘ ʚ ʨʝʞʠʤʝ 

ʨʘʙʦʪʳ ʄʈɺ? 

3. ʏʪʦ ʪʘʢʦʝ DDE? 

4. ʂʘʢʦʡ ʚʠʜ DDE ʟʘʧʨʦʩʘ ʚ TRACE MODE ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʞʠʤʫ 

ʨʘʙʦʪʳ ʢʘʥʘʣʘ DDE çɻʦʨʷʯʠʡ ʢʘʥʘʣè? 

5. ʂʘʢʦʡ SQL-ʟʘʧʨʦʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ ʠʟ ɹɼ? 

6. ʂʘʢʦʡ SQL-ʟʘʧʨʦʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʪʨʦʢʠ ʜʘʥʥʳʭ ʠʟ 

ɹɼ? 

7. ʂʘʢʦʡ SQL-ʟʘʧʨʦʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʤʝʥʳ ʜʘʥʥʳʭ ʚ ɹɼ? 

INSERT INTO TABL 

 (Y) 

VALUES 

 ('#ARG_001#') 

ï ʪʠʧ SQL-ʟʘʧʨʦʩʘ Insert 

ï ʜʦʙʘʚʠʪʴ ʟʥʘʯʝʥʠʝ ʚ ʧʦʣʝ çYè 

ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʟʥʘʯʝʥʠʝ ʘʨ-

ʛʫʤʝʥʪʘ ARG_000 

UPDATE tabl 

SET  

 Y=#ARG_002# 

WHERE 

 tabl.Y = 3 
 

ï ʪʠʧ SQL-ʟʘʧʨʦʩʘ Update 

ï ʟʘʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʚ ʧʦʣʝ çYè, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ ARG_002 

 

ï ʟʘʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ = 3 ʚ ʷʯʝʡʢʝ ʧʦʣʷ çYè 

DELETE FROM tabl 

WHERE 

 tabl.ʂʦʜ = 9 

ï ʪʠʧ SQL-ʟʘʧʨʦʩʘ Delete 

 

ï ʫʜʘʣʠʪʴ ʩʪʨʦʢʫ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ 

ʷʯʝʡʢʠ ʚ ʧʦʣʝ çʂʦʜè = 9 
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8. ʂʘʢʦʡ SQL-ʟʘʧʨʦʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ɹɼ? 

9. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʚʠʜ DDE ʟʘʧʨʦʩʘ çADVISEè ʦʪ çREQUESTè? 

10. ʄʦʞʝʪ ʣʠ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ SQL-ʟʘʧʨʦʩ ʚ TRACE MODE ʙʝʟ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ɹɼ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʝ? 

11. ʂʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʤʘʢʨʦʩʘ ʚ 
ʩʦʩʪʘʚʝ ʪʘʙʣʠʮʳ Excel ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʥʘʣʘ DDE ʜʣʷ ʧʝʨʝʜʘ-

ʯʠ ʜʘʥʥʳʭ ʠʟ MS Excel ʚ ʢʘʥʘʣ TRACE MODE? 

12. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʟʦʚ ʢʦʤʧʦʥʝʥʪʘ çʉʚʷʟʴ ʩ ʉʋɹɼè ʚ 
TRACE MODE? 

13. ʌʦʨʤʘʪ ʢʦʤʘʥʜʳ-DDE-ʟʘʧʨʦʩʘ ʚ MS Excel ʚ ʨʝʞʠʤʝ çADVISEè? 

14. ʅʘʨʠʩʫʡʪʝ ʩʪʨʫʢʪʫʨʫ ʢʘʥʘʣʘ DDE ʪʠʧʘ çɻʦʨʯ̫ʠʡè? 

15. ʅʘʨʠʩʫʡʪʝ ʩʪʨʫʢʪʫʨʫ ʢʘʥʘʣʘ DDE ʪʠʧʘ çʊʸʧʣʳʡè? 

16. ʅʘʨʠʩʫʡʪʝ ʩʪʨʫʢʪʫʨʫ ʢʘʥʘʣʘ DDE ʪʠʧʘ çʍʦʣʦʜʥʳʡè? 

17. ɿʘʧʠʰʠʪʝ ʢʦʤʘʥʜʫ MS Excel, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʟʘʧʨʦʩ 

ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʫ DDE. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʪʨʠʙʫʪ ʢʘ-

ʥʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʯʪʝʥʠʝ ʟʥʘʯʝʥʠʷ? 
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ʇʈʀʃʆɾɽʅʀɽ ɸ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʢ ʛʣʘʚʝ ˉ3 

 

1. ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè ʬʫʥʢʮʠʶ 

ʩʣʦʞʝʥʠʷ 3-ʭ ʯʠʩʝʣ ʠ ʚʳʯʠʪʘʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʩʫʤʤʳ ʠʟ 4-ʛʦ ʯʠʩʣʘ 

(y=x1ï(x2+x3+x4)). 

2. ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè ʬʫʥʢʮʠʶ 

ʩʣʦʞʝʥʠʷ ʢʚʘʜʨʘʪʦʚ 2-ʭ ʯʠʩʝʣ: y=x1
2
+x2

2
. 

3. ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ FBDè ʬʫʥʢʮʠʶ 

ʩʣʦʞʝʥʠʷ 4-ʭ ʯʠʩʝʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʠ ʥʝʩʢʦʣʴʢʠʭ ʙʣʦʢʦʚ 

ʩʣʦʞʝʥʠʷ. 

4. ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ FBDè ʬʫʥʢʮʠʶ 

ʩʣʦʞʝʥʠʷ ʢʚʘʜʨʘʪʦʚ 2-ʭ ʯʠʩʝʣ: y=x1
2
+x2

2
; ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ï ʦʜʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ. 

5. ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ FBDè ʬʫʥʢʮʠʶ 

ʢʦʩʠʥʫʩʘ ʩʣʦʞʥʦʛʦ ʘʨʛʫʤʝʥʪʘ: y=x
2
+1. ɺ ʢʘʯʝʩʪʚʝ ʩʣʦʞʥʦʛʦ ʘʨʛʫ-

ʤʝʥʪʘ ʠʩʧʦʣʟɹʦʚʘʪʴ ʦʜʠʥ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ. 

6. ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè ʬʫʥʢʮʠʶ 

ʧʨʦʠʟʚʝʜʝʥʠʷ 2-ʭ ʩʫʤʤ: y=(x1+x2)*(x3+x4). 

7. ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ FBDè ʬʫʥʢʮʠʶ 

ʢʦʩʠʥʫʩʘ ʩʣʦʞʥʦʛʦ ʘʨʛʫʤʝʥʪʘ: y=x
2
+1. ɺ ʢʘʯʝʩʪʚʝ ʩʣʦʞʥʦʛʦ ʘʨʛʫ-

ʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʝ ʙʣʦʢ-ʬʫʥʢʮʠʠ. 

8. ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ STè ʬʫʥʢʮʠʶ 

ʩʨʘʚʥʝʥʠʷ ʟʥʘʯʝʥʠʡ 2-ʭ ʘʨʛʫʤʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʨʝ-

ʟʫʣʴʪʘʪʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʤʚʦʣʳ ç1è ʠ ç0è. 

9. ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ SFCè ʢʦʤʧʴʶ-

ʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʮʠʢʣʠʯʝʩʢʠʡ ʩʯʸʪʯʠʢ (20 

ʮʠʢʣʦʚ) ʩ ʚʳʭʦʜʦʤ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʫʩʣʦʚʠʶ ʥʘ ʜʝʩʷʪʦʤ ʮʠʢʣʝ. 

10.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ FBDè ʬʫʥʢʮʠʶ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ ʦʪ ʩʣʦʞʥʦʛʦ ʘʨʛʫʤʝʥʪʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʣʦʞʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʚʘʜʨʘʪʥʳʡ ʪʨʸʭʯʣʝʥ 

ʚʠʜʘ y=K1*x
2
+K2*x+K3. 

11.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ FBDè ʬʫʥʢʮʠʶ 

ʟʘʱʠʪʳ ʦʪ ʘʚʘʨʠʠ. ɸʚʘʨʠʡʥʳʤ ʩʣʫʯʘʝʤ ʩʯʠʪʘʪʴ ʚʳʭʦʜ ʟʥʘʯʝʥʠʷ 

ʥʝʢʦʪʦʨʦʛʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʟʘ ʚʝʨʭʥʶʶ ʠʣʠ ʥʠʞʥʶʶ 

ʛʨʘʥʠʮʳ ʜʦʧʫʩʪʠʤʦʛʦ ʠʥʪʝʨʚʘʣʘ ʟʥʘʯʝʥʠʡ. ɿʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʦʪ ʘʨʛʫʤʝʥʪʘ ʚʳʙʨʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴ-
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ʥʦ. ɺʳʭʦʜʦʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ç0è ʠʣʠ 

ç1è ï çɼʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝè ʠʣʠ çɸʚʘʨʠʷè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

12.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ FBDè ʬʫʥʢ-

ʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʮʠʢʣʠʯʝʩʢʠ, ʦʜʠʥ ʨʘʟ ʚ ʤʠʥʫʪʫ ʚʢʣʶʯʘʪʴ ʥʝ-

ʢʦʪʦʨʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʋʩʣʦʚʠʝʤ ʚʢʣʶʯʝʥʠʷ ʩʯʠʪʘʪʴ ʝʜʠʥʠʮʫ ʥʘ ʚʳ-

ʭʦʜʝ ʧʨʦʛʨʘʤʤʳ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʚ 1 ʩ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯ-

ʥʦʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ. 

13.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ FBDè ʬʫʥʢʮʠʶ 

ʢʚʘʥʪʦʚʘʥʠʷ ʧʦ ʫʨʦʚʥʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʠʛʥʘʣʘ (ʥʝ ʤʝʥʝʝ 5 ʫʨʦʚ-

ʥʝʡ ʢʚʘʥʪʦʚʘʥʠʷ). ʀʩʪʦʯʥʠʢ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʠʛʥʘʣʘ ʚʳʙʨʘʪʴ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ. 

14.  ʅʘʧʠʰʠʪʝ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʪʝʢʩʪʫ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʊʝʭʥʦ IL: 

ADD VAR_000 2.6 

LT VAR_000 VAR_001 

JMPC label1 

GT VAR_001 20 

JMPC label2 

LD 278 

label1: CAL FUNCTION_000(VAR_000, VAR_001) 

label2: ST VAR_001 

ɺʳʧʠhʠʪʝ ʦʧʝʨʘʪʦʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʛʨʘʤʤʝ, ʦʧʠʰʠʪʝ ʠʭ 

ʥʘʟʥʘʯʝʥʠʝ ʩ ʫʯʸʪʦʤ ʚʩʝʭ ʧʨʠʤʝʥʷʝʤʳʭ ʢ ʥʠʤ ʤʦʜʠʬʠʢʘʪʦʨʦʚ. 

15.  ʅʘʧʠʰʠʪʝ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʪʝʢʩʪʫ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè: 

VAR VAR_000 : INT := 20; END_VAR 

VAR VAR_001 : INT := 30; END_VAR 

VAR VAR_002 : BOOL; END_VAR 

LD 1 

GT VAR_000 VAR_001 

RET 

LD VAR_002 

LT VAR_000 VAR_001 

CALC fff(VAR_000) 

ɺʳʧʠhʠʪʝ ʦʧʝʨʘʪʦʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʛʨʘʤʤʝ, ʦʧʠʰʠʪʝ ʠʭ 

ʥʘʟʥʘʯʝʥʠʝ ʩ ʫʯʸʪʦʤ ʚʩʝʭ ʧʨʠʤʝʥʷʝʤʳʭ ʢ ʥʠʤ ʤʦʜʠʬʠʢʘʪʦʨʦʚ. 

16.  ʅʘʡʜʠʪʝ ʦʰʠʙʢʫ(ʠ) ʚ ʪʝʢʩʪʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥ-

ʥʦʡ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè, ʯʝʤʫ ʨʘʚʝʥ ʨʝʟʫʣʴʪʘʪ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ: 

            PROGRAM 
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VAR_INPUT ARG_000 : REAL := 0; END_VAR 

VAR_OUTPUT ARG_001 : REAL := 0; END_VAR 

VAR VAR_000 : REAL := 1; END_VAR 

VAR VAR_001 : REAL := 0; END_VAR 

VAR VAR_002 : REAL := 1; END_VAR 

GT VAR_000 0        //ʉʨʘʚʥʝʥʠʝ VAR_000 ʩ ʯʠʩʣʦʤ  

                                  (VAR_000 < 0, result:=false) 

JMPC label                     //ʋʩʣʦʚʥʳʡ ʧʝʨʝʭʦʜ ʧʨʦʧʫʩʢʘʝʪʩʷ 

CAL func(VAR_001)     //ɹʝʟʫʩʣʦʚʥʳʡ ʚʳʟʦʚ ʬʫʥʢʮʠʠ func 

JMP label2                      //ɹʝʟʫʩʣʦʚʥʳʡ ʧʝʨʝʭʦʜ ʢ ʤʝʪʢʝ label2 

label: 

CAL func(VAR_002)     //ʆʧʝʨʘʪʦʨ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ 

LD VAR_002                 //ʆʧʝʨʘʪʦʨ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ 

ST ARG_001                  //ʆʧʝʨʘʪʦʨ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ 

label2: 

 END_PROGRAM 

 

           FUNCTION_BLOCK func 

        VAR_INPUT ARG_000 : REAL; END_VAR 

        VAR_OUTPUT ARG_001 : REAL; END_VAR 

        ADD ARG_000 5 

                   LD ARG_000 

                   ST ARG_001 

 END_FUNCTION_BLOCK 

17.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʬʫʥʢʮʠʶ ʩʨʘʚʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʜʚʫʭ ʘʨʛʫʤʝʥʪʦʚ ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè. ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪ ʚʳ-

ʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ ʥʘ ʚʳʭʦʜʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ 

ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʤʘʨʢʝʨ: ç0è ʠʣʠ ç1è, ʧʨʠ ʫʩʣʦʚʠʠ:  çIn1 > In2è 

ʠʣʠ çIn2 > In1è ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

18.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʬʫʥʢʮʠʶ ʩʦʨʪʠʨʦʚʢʠ 3-ʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʷʟʳʢʝ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè. ɿʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʷʚʣʷ-

ʶʪʩʷ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʟʘʜʘʥʥʳʤʠ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ. ʈʘʩ-

ʧʦʣʦʞʠʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʥʘ ʚʳʭʦʜʝ ʧʨʦ-

ʝʢʪʠʨʫʝʤʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

19.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʬʫʥʢʮʠʶ ʧʦʠʩʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠʟ 

4-ʭ ʵʣʝʤʝʥʪʦʚ ʟʥʘʯʝʥʠʷ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ ILè. 

ʂʦʤʧʴʪʁʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʜʚʘ ʘʨʛʫʤʝʥʪʘ ʪʠʧʘ Out, 

ʦʜʠʥ ʠʟ ʥʠʭ ʜʦʣʞʝʥ ʠʤʝʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʚʪʦʨʦʡ ʤʠ-

ʥʠʤʘʣʴʥʦʝ. 

20.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʬʫʥʢʮʠʶ ʩʦʨʪʠʨʦʚʢʠ ʵʣʝʤʝʥʪʦʚ (5 ʰʪ.) ʦʜʥʦʤʝʨʥʦ-

ʛʦ ʤʘʩʩʠʚʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ STè. 
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21.  ʅʘʡʜʠʪʝ ʦʰʠʙʢʫ(ʠ) ʚ ʪʝʢʩʪʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥ-

ʥʦʡ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ STè, ʚʳʧʦʣʥʠʪʝ ʢʦʤʤʝʥ-

ʪʘʨʠʠ ʢ ʪʝʢʩʪʫ ʧʨʦʛʨʘʤʤʳ: 
PROGRAM 

 VAR i : INT := 0; END_VAR 

 VAR Xi : ARRAY OF INT[ 1 .. 5 ] := .5, .01, 0, .2, 3.14; END_VAR 

 FOR i = 1 TO 5 DO 

  IF Xi[i] > 3 THEN 

   Xi[i] = cos(Xi[i]) ; 

  ELSE 

   Xi[i] = sin(X i[i]);  

  END_IF 

 END_FOR 

END_PROGRAM 

22.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ STè ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʡ ʙʣʦʢ ʟʘʱʠʪʳ ʦʪ ʘʚʘʨʠʠ. ɸʚʘʨʠʡʥʳʤ ʩʣʫʯʘʝʤ ʩʯʠʪʘʪʴ ʚʳ-

ʭʦʜ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʟʘ ʚʝʨʭʥʶʶ 

ʠʣʠ ʥʠʞʥʶʶ ʛʨʘʥʠʮʳ ʜʦʧʫʩʪʠʤʦʛʦ ʠʥʪʝʨʚʘʣʘ ʟʥʘʯʝʥʠʡ. ɿʘʚʠʩʠ-

ʤʦʩʪʴ ʟʥʘʯʝʥʠʷ  ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʘʨʛʫʤʝʥʪʘ ʚʳʙʨʘʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʙʣʦʢʘ. ɺʳʭʦʜʦʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʤʘʨʢʝʨ: ç0è ʠʣʠ ç1è, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʠʶ:  çɼʦʧʫʩʪʠ-

ʤʦʝ ʟʥʘʯʝʥʠʝè ʠʣʠ çɸʚʘʨʠʷè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

23.  ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʰʘʛʦʚ ʠ ʧʝʨʝʭʦʜʦʚ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘ 
ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ SFCè ʩʣʝʜʫʶʱʫʶ ʜʠʘʛʨʘʤʤʫ: 
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ʈʠʩʫʥʦʢ 10. ɼʠʘʛʨʘʤʤʘ SFC-ʧʨʦʛʨʘʤʤʳ 

 

24.  ʈʘʟʨʘʙʦʪʘʡʪʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʊʝʭʥʦ STè ʣʦʛʠʯʝ-

ʩʢʫʶ ʬʫʥʢʮʠʶ ʠʥʚʝʨʪʦʨʘ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʢʦ-

ʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ ʠʤʧʫʣʴʩʥʳʡ. ʉʯʠʪʘʪʴ, ʯʪʦ 

ʜʚʫʭʧʦʟʠʮʠʦʥʥʘʷ ʢʥʦʧʢʘ ʙʝʟ ʬʠʢʩʘʮʠʠ, ʬʦʨʤʠʨʫʶʱʘʷ ʚʭʦʜʥʦʡ 

ʩʠʛʥʘʣ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦ-ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʘʢʪ. 

 
ʈʠʩʫʥʦʢ 11. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 
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ʇʈʀʃʆɾɽʅʀɽ ɹ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʢ ʛʣʘʚʝ ˉ4 

 

ɿʘʜʘʥʠʝ ˉ1 

ʆʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ï ʸʤʢʦʩʪʴ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʝʰʘʣʢʦʡ, ʚ ʢʦʪʦʨʦʡ 

ʩʤʝʰʠʚʘʶʪʩʷ ʜʚʝ ʞʠʜʢʦʩʪʠ ɸ ʠ ɺ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʨʠʤʝʤ ʉʉ ï ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʤʝʩʠ, ʘ ʮʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ï ʧʦʣʫʯʝʥʠʝ ʩʤʝʩʠ ʩ ʦʧʨʝ-

ʜʝʣʸʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

A A B B
C

A B

G C G C
C

G G

+
=

+
 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʉɸ ʠ ʉɺ ʩʯʠʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ ʨʘʩʭʦʜʦʚ ʞʠʜʢʦʩʪʝʡ. ɼʣʷ ʥʦʨʤʘʣʥɹʦʛʦ 

ʭʦʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ʚ ʩʤʝʩʠʪʝʣʝ. 

 
ʈʠʩʫʥʦʢ 12. ʌʉɸ ʧʨʦʮʝʩʩʘ ʩʤʝʰʠʚʘʥʠʷ ʞʠʜʢʦʩʪʝʡ: 
1 ï ʝʤʢʦʩʪʴ; 

2 ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʝʰʘʣʢʘ 
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ɿʘʜʘʥʠʝ ˉ2 

ʇʨʦʮʝʩʩ ʦʪʩʪʘʠʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʧʦʣʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 

ʪʚʸʨʜʦʡ ʬʘʟʳ ʠʟ ʞʠʜʢʦʩʪʠ, ʧʦʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦ-

ʮʝʩʩʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʪʚʸʨʜʦʡ ʬʘʟʳ ʚ ʦʩʚʝʪʣʸʥʥʦʡ ʞʠʜ-

ʢʦʩʪʠ, ʘ ʮʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʝʸ ʧʦʜʜʝʨʞʘʥʠʝ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ. ʅʘ ʧʨʦ-

ʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʚʣʠʷʶʪ: ʠʟʤʝʥʝʥʠʝ ʨʘʩʭʦʜʘ ʩʫʩʧʝʥʟʠʠ, ʦʩʚʝʪʣʸʥʥʦʡ 

ʞʠʜʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʫʪʥʦʩʪʴ ʦʩʚʝʪʣʸʥʥʦʡ ʞʠʜʢʦʩʪʠ. ʊʘʢʞʝ ʢʦʥʪʨʦʣʠʨʫ-

ʝʪʩʷ ʫʨʦʚʝʥʴ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ʟʦʥ. ʈʘʙʦʪʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʦʪʩʪʦʡ-

ʥʠʢʦʚ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʫʪʸʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʤʦʤʝʥʪʘ ʥʘ 

ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ. 

 
ʈʠʩʫʥʦʢ 13. ʌʉɸ ʧʨʦʮʝʩʩʘ ʦʪʩʪʘʠʚʘʥʠʷ: 
1 ï ʦʪʩʪʦʡʥʠʢ; 

2 ï ʧʝʨʝʣʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 

3 ï ʤʝʰʘʣʢʘ; 

ɹ ï ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ; 

ɺ ï ʤʫʪʥʦʩʪʴ ʚʦʜʳ 


