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ɻʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ï ʛʦʪʦʚʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʩ ʟʘʜʘʥʥʳʤ ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ. 
ʂʦʥʬʠʛʫʨʘʪʦʨ ï ʧʨʦʛʨʘʤʤʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʇʂ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʦʚ ʠ ʠʭ 
ʟʘʛʨʫʟʢʠ ʚ ʧʘʥʝʣʴ. 
ʃʂʄ/ʇʂʄ ï ʣʝʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ/ʧʨʘʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ. 
ʆʢʥʦ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʵʢʨʘʥ, ʦʪʢʨʳʚʘʝʤʳʡ ʧʦʚʝʨʭ ʦʩʥʦʚʥʦʛʦ ʵʢʨʘʥʘ (ʥʘʧʨʠʤʝʨ, ʦʢʥʦ ʚʚʦʜʘ ʧʘʨʦʣʷ 
ʠʣʠ ʩʦʦʙʱʝʥʠʝ ʦʙ ʘʚʘʨʠʠ). 
ʇʨʦʝʢʪ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʨʘʥʦʚ ʠ ʦʢʦʥ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʧʘʥʝʣʴʶ. 
ʇʂ ï ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. 
ʇʆ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 
ʈʝʛʠʩʪʨ ï ʷʯʝʡʢʘ ʧʘʤʷʪʠ ʧʘʥʝʣʠ. 
ʕʢʨʘʥ ï ʩʪʨʫʢʪʫʨʥʘʷ ʝʜʠʥʠʮʘ ʧʨʦʝʢʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʙʦʩʦʙʣʝʥʥʫʶ ʦʙʣʘʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ 
ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʫ ʜʠʩʧʣʝʷ ʧʘʥʝʣʠ. 
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1 ʎʝʣʴ ʜʦʢʫʤʝʥʪʘ 
 

ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʧʝʨʩʦʥʘʣʘ ʩ ʥʘʩʪʨʦʡʢʦʡ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʠ ʉʇ3xx (ʜʘʣʝʝ ʚ ʪʝʢʩʪʝ ï çʧʘʥʝʣʴè) ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʂʦʥʬʠʛʫʨʘʪʦʨ ʉʇ300 ʠ ʦʧʠʩʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: 

1. ʋʩʪʘʥʦʚʢʘ ʇʆ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʘʥʝʣʴʶ. 
2. ʉʦʟʜʘʥʠʝ ʠ ʟʘʛʨʫʟʢʘ ʧʨʦʝʢʪʦʚ. 
3. ʆʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʠ ʥʘʩʪʨʦʝʢ ʧʨʦʛʨʘʤʤʳ-ʢʦʥʬʠʛʫʨʘʪʦʨʘ. 
4. ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 
5. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʧʘʥʝʣʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʥʘʩʪʨʦʡʢʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. 
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2 ʋʩʪʘʥʦʚʢʘ ʇʆ  
 

ɼʣ ̫ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ ʉʇ300 ʩʣʝʜʫʝʪ ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ SP300_setup.exe, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʜʠʩʢʝ ʩ ʇʆ ʠʟ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ. ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʦʥ ʄʘʩʪʝʨʘ ʫʩʪʘʥʦʚʢʠ ʤʦʞʝʪ 

ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʨʩʠʠ ʇʆ. 

 

ʈʠʩʫʥʦʢ 2.1 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ ʉʇ300 

 

ʉʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʫʩʣʦʚʠʷ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ, ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʘʣʝʝ ʠ ʫʢʘʟʘʪʴ ʜʠʨʝʢʪʦʨʠʶ, 

ʚ ʢʦʪʦʨʫʶ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʢʦʥʬʠʛʫʨʘʪʦʨ.  

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ʇʫʪʴ ʫʩʪʘʥʦʚʢʠ ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʢʠʨʠʣʣʠʯʝʩʢʠʭ ʩʠʤʚʦʣʦʚ. 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ɺʳʙʦʨ ʧʘʧʢʠ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ ʉʇ300  
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ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʘʣʝʝ ʠ ʫʩʪʘʥʦʚʠʪʴ ʛʘʣʦʯʢʫ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʦʚ USB, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʘʥʝʣʠ ʢ ʇʂ: 

 

ʈʠʩʫʥʦʢ 2.3 ï ʋʩʪʘʥʦʚʢʘ USB ʜʨʘʡʚʝʨʦʚ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ ʉʇ300 

 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʩʣʝʜʫʝʪ ʥʘʞʘʪ ɹʢʥʦʧʢʫ ʋʩʪʘʥʦʚʠʪʴ ʜʣʷ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʢʠ 

ʧʨʦʛʨʘʤʤʳ: 

 

ʈʠʩʫʥʦʢ 2.4 ï ɿʘʧʫʩʢ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ ʉʇ300 
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ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʩʪʘʥʦʚʢʠ ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʄʘʩʪʝʨʘ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʦʚ: 

 

 

ʈʠʩʫʥʦʢ 2.5 ï ɿʘʧʫʩʢ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ ʉʇ300 

ʉʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʘʣʝʝ. 

 

ɺ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʦʚ ʧʦʷʚʠʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 

 

ʈʠʩʫʥʦʢ 2.6 ï ʆʢʥʦ ʟʘʚʝʨʰʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʦʚ 

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʢʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʜʨʘʡʚʝʨʘ ʥʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ, ʪʦ ʩʣʝʜʫʝʪ 
ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʚʨʫʯʥʫʶ, ʟʘʧʫʩʪʠʚ ʬʘʡʣ SP300_UsbDrv_1.0.0.exe ʠʟ ʧʘʧʢʠ XNETDrvInst, 
ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʜʠʨʝʢʪʦʨʠʠ ʫʩʪʘʥʦʚʢʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ. 
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ɼʣ ̫ʟʘʚʝʨʰʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʦʚ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɻʦʪʦʚʦ. ɺ ʦʢʥʝ ʦʢʦʥʯʘʥʠʷ 

ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɿʘʚʝʨʰʠʪʴ. 

 

 

ʈʠʩʫʥʦʢ 2.7 ï ʆʢʥʦ ʟʘʚʝʨʰʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ 
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3 ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ 
 

3.1 ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ 
 

ʇʆ ʂʦʥʬʠʛʫʨʘʪʦʨ ʉʇ300 ʟʘʧʫʩʢʘʝʪʩʷ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʃʂʄ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʷʨʣʳʢ ʥʘ 

ʨʘʙʦʯʝʤ ʩʪʦʣʝ: 

 

ʈʠʩʫʥʦʢ 3.1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʷʨʣʳʢʘ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ Cʇ300 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʅʦʚʳʡ ʚ ʤʝʥʶ ʌʘʡʣ: 

 

ʈʠʩʫʥʦʢ 3.2 ï ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ 

 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʘʥʝʣʴ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʤʦʜʠʬʠʢʘʮʠʶ ʧʘʥʝʣʠ ʠ ʦʨʠʝʥʪʘʮʠʶ 

ʵʢʨʘʥʘ (ʩ ʧʦʤʦʱʴʶ ʛʘʣʦʯʢʠ ʇʦʚʝʨʥʫʪʴ ʵʢʨʘʥ), ʧʦʩʣʝ ʯʝʛʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʘʣʝʝ: 

 

ʈʠʩʫʥʦʢ 3.3 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʚʳʙʦʨʘ ʤʦʜʠʬʠʢʘʮʠʠ ʧʘʥʝʣʠ 
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ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʋʩʪʨʦʡʩʪʚʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʨʝʞʠʤʳ ʨʘʙʦʪʳ (Master/Slave) ʠ ʥʘʩʪʨʦʡʢʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʦʚ (ʚʢʣʘʜʢʠ PLC ʧʦʨʪ ʠ Download ʧʦʨʪ), ʜʣʷ ʨʘʩʰʠʨʝʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ 

ʧʘʥʝʣʠ (ʉʇ3xx-ʈ) ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʩʝʪʝʚʳʝ ʧʘʨʘʤʝʪʨʳ (ʚʢʣʘʜʢʘ ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ), ʧʦʩʣʝ ʯʝʛʦ 

ʥʘʞʘʪʴ ɼʘʣʝʝ: 

 

 

ʈʠʩʫʥʦʢ 3.4 ï ʄʝʥ ʁʋʩʪʨʦʡʩʪʚʦ, ʚʢʣʘʜʢʘ COM ʫʩʪʨʦʡʩʪʚʦ 

 

 

ʈʠʩʫʥʦʢ 3.5 ï ʄʝʥʶ ʋʩʪʨʦʡʩʪʚʦ, ʚʢʣʘʜʢʘ ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ 
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ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʇʨʦʝʢʪ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ ʠ ʦʧʮʠʘʣʴʥʦ ï ʘʚʪʦʨ ʠ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ.  

 

 

 

 

ʈʠʩʫʥʦʢ 3.6 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʨʦʝʢʪ 

 

 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ ɻʦʪʦʚʦ ʙʫʜʝʪ ʩʦʟʜʘʥ ʥʦʚʳʡ ʧʫʩʪʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ, ʩʦʜʝʨʞʘʱʠʡ 

ʦʜʠʥ ʵʢʨʘʥ ʩ ʥʘʟʚʘʥʠʝʤ [00001]ʕʢʨʘʥ1. 
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3.2 ʀʥʪʝʨʬʝʡʩ ʢʦʥʬʠʛʫʨʘʪʦʨʘ 
 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʫʩʪʦʛʦ ʧʨʦʝʢʪʘ ʦʢʥʦ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʈʠʩʫʥʦʢ 3.7 ï ɺʥʝʰʥʠʡ ʚʠʜ ʠʥʪʝʨʬʝʡʩʘ ʢʦʥʬʠʛʫʨʘʪʦʨʘ 

 

 

ʅʘ ʵʢʨʘʥʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

1. ʉʪʨʦʢʘ ʤʝʥʶ ï ʧʫʥʢʪʳ ʤʝʥʶ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ. 

2. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʷʨʣʳʢʠ, ʜʫʙʣʠʨʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʫʥʢʪʳ 

ʤʝʥʶ. 

3. ʇʘʥʝʣʴ ʧʨʦʝʢʪʘ ï ʜʨʝʚʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʝʢʪʝ ʵʢʨʘʥʦʚ ʠ ʤʘʢʨʦʩʦʚ. 

4. ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ ï ʦʪʦʙʨʘʞʘʝʪ ʦʪʢʨʳʪʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢʦʤʧʦʥʝʥʪʳ ʇʘʥʝʣʠ ʧʨʦʝʢʪʘ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʨʘʥʦʚ ʦʧʝʨʘʪʦʨʘ, ʥʘʩʪʨʦʡʢʠ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʨʘʟʨʘʙʦʪʢʠ ʤʘʢʨʦʩʦʚ ʠ ʪ. ʜ. ʇʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʵʢʨʘʥʘʤʠ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʚʢʣʘʜʦʢ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ. 
5. ʇʘʥʝʣʴ ʦʧʝʨʘʮʠʡ ï ʦʪʦʙʨʘʞʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʩʣʝʜʥʠʭ ʦʧʝʨʘʮʠʷʭ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʩ 

ʵʣʝʤʝʥʪʘʤʠ. 

6. ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ ï ʦʪʦʙʨʘʞʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ  ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʠ 

ʧʦʨʪʦʚ ʧʘʥʝʣʠ. 
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3.3 ʄʝʥʶ ʢʦʥʬʠʛʫʨʘʪʦʨʘ 
 

ʉʪʨʦʢʘ ʤʝʥʶ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

 

 

ʈʠʩʫʥʦʢ 3.8 ï Cʪʨʦʢʘ ʤʝʥ ʁ

 

1. ʌʘʡʣ ï ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʤ ʧʨʦʝʢʪʘ (ʦʪʢʨʳʪʠʝ, ʟʘʢʨʳʪʠʝ, ʩʦʭʨʘʥʝʥʠʝ 

ʠ ʪ. ʜ.), ʢʦʤʘʥʜʳ ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ (ʩʤ. ʧ. 6), ʟʘʧʫʩʢʘ ʵʤʫʣʷʮʠʠ (ʩʤ. ʧ. 3.9), ʩʦʟʜʘʥʠʷ ʨʝʮʝʧʪʦʚ 

(ʩʤ ʧ. 3.5.3), ʥʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ (ʩʤ. ʧ. 3.5.1) ʠ ʦʧʮʠʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ (ʩʤ. ʧ. 3.5.2). 

2. ʂʦʤʘʥʜʘ ɿʘʙʣʦʢʠʨʦʚʘʪʴ ʧʨʦʝʢʪ ʩʦʭʨʘʥʷʝʪ ʟʘʙʣʦʢʠʨʦʚʘʥʥʫʶ ʢʦʧʠʶ ʧʨʦʝʢʪʘ. 

ʉʦʜʝʨʞʠʤʦʝ ʟʘʙʣʦʢʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʥʝʜʦʩʪʫʧʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʥʦ ʦʥ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥ ʚ ʧʘʥʝʣʴ. ʕʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ʧʨʠ ʦʪʧʨʘʚʢʝ ʧʨʦʝʢʪʘ 

ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ. 

3. ʂʥʦʧʢʘ ʉʥʠʤʦʢ ʵʢʨʘʥʘ ʩʦʭʨʘʥʷʝʪ ʚʩʝ ʵʢʨʘʥʳ ʧʘʥʝʣʠ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʡ ʬʦʨʤʘʪʘ .bmp. 

4. ʇʨʘʚʢʘ ï ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʝʢʪʘ (ʢʦʧʠʨʦʚʘʥʠʝ, ʚʩʪʘʚʢʘ, 

ʫʜʘʣʝʥʠʝ ʠ ʪ. ʜ.). 

5. ʇʨʦʩʤʦʪʨ ï ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʛʨʫʧʧʳ ʷʨʣʳʢʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ ʇʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

6. ʀʥʩʪʨʫʤʝʥʪʳ ï ʩʦʜʝʨʞʠʪ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ 

(ʠʥʜʠʢʘʪʦʨʳ, ʢʥʦʧʢʠ ʠ ʪ. ʜ.). 

7. ɻʨʘʬʠʢʘ ï ʩʦʜʝʨʞʠʪ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʩʪʘʪʠʯʝʩʢʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʣʠʥʠʠ, 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ, ʠʟʦʙʨʘʞʝʥʠʷ), ʢ ʢʦʪʦʨʳʤ ʥʝ ʧʨʠʚʷʟʳʚʘʶʪʩʷ ʨʝʛʠʩʪʨʳ. 

8. ɺʠʜ ï ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʩʪʠʣʴ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʢʦʥʬʠʛʫʨʘʪʦʨʘ (Office XP, Office 2007 ʠ ʪ.ʜ.). 

9. ʇʦʤʦʱʴ ï ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʫ ʚʳʟʦʚʘ ʩʧʨʘʚʢʠ ʧʦ ʨʘʙʦʪʝ ʩ  ʢʦʥʬʠʛʫʨʘʪʦʨʦʤ, ʘ ʪʘʢʞʝ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ. 
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3.4 ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ. ʊʠʧʳ ʵʢʨʘʥʦʚ 
 

ʇʘʥʝʣʴ ʧʨʦʝʢʪʘ ʩʦʜʝʨʞʠʪ ʜʨʝʚʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʝʢʪʝ ʵʢʨʘʥʦʚ ʠ ʤʘʢʨʦʩʦʚ. 

ʇʘʥʝʣʴ ʧʨʦʝʢʪʘ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʚʢʣʘʜʦʢ: 

 

ʈʠʩʫʥʦʢ 3.9 ï ɺʥʝʰʥʠʡ ʚʠʜ ʧʘʥʝʣʠ ʧʨʦʝʢʪʘ 

 

1. ʕʢʨʘʥʳ ï ʦʙʦʩʦʙʣʝʥʥʳʝ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʫ ʜʠʩʧʣʝʷ ʧʘʥʝʣʠ. 

ʉʚʦʡʩʪʚʘ ʵʢʨʘʥʦʚ ʦʧʠʩʘʥʳ ʚ ʧ. 3.4.1. 

2. ʆʢʥʘ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʵʢʨʘʥʳ, ʦʪʢʨʳʚʘʝʤʳʝ ʧʦʚʝʨʭ ʦʩʥʦʚʥʳʭ (ʥʘʧʨʠʤʝʨ, ʦʢʥʦ ʚʚʦʜʘ 

ʫʩʪʘʚʦʢ). 

ʉʚʦʡʩʪʚʘ ʦʢʦʥ ʦʧʠʩʘʥʳ ʚ ʧ. 3.4.2. 

3. ʆʢʥʘ ʪʨʝʚʦʛ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʵʢʨʘʥʳ, ʦʪʢʨʳʚʘʝʤʳʝ ʧʦʚʝʨʭ ʦʩʥʦʚʥʳʭ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʦʢʦʥ, ʢ ʵʪʠʤ ʦʢʥʘʤ ʧʨʠʚʷʟʘʥʳ ʙʠʪʳ ʫʧʨʘʚʣʝʥʠʷ. ɽʩʣʠ ʙʠʪ ʧʨʠʥʠʤʘʝʪ 

ʟʥʘʯʝʥʠʝ ɺʂʃ (1), ʪʦ ʥʘ ʜʠʩʧʣʝʝ ʧʘʥʝʣʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʢʥʦ. ɽʩʣʠ ʙʠʪ 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ɺʓʂʃ (0), ʪʦ ʦʢʥʦ ʥʝ ʠʩʯʝʟʘʝʪ. ɼʣʷ ʟʘʢʨʳʪʠʷ ʦʢʥʘ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʝʛʦ 

ʩʢʚʠʪʠʨʦʚʘʣ ʦʧʝʨʘʪʦʨ. ʇʨʠʤʝʨ ʦʢʥʘ ʪʨʝʚʦʛ ï ʩʦʦʙʱʝʥʠʝ ʦʙ ʘʚʘʨʠʠ. 

ʉʚʦʡʩʪʚʘ ʦʢʦʥ ʪʨʝʚʦʛ ʦʧʠʩʘʥʳ ʚ ʧ. 3.4.3. 

4. ʆʢʥʘ ʧʝʯʘʪʠ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʵʢʨʘʥʳ, ʦʪʢʨʳʚʘʝʤʳʝ ʧʦʚʝʨʭ ʦʩʥʦʚʥʳʭ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʦʢʦʥ, ʢ ʵʪʠʤ ʦʢʥʘʤ ʧʨʠʚʷʟʘʥʳ ʙʠʪ,r ʫʧʨʘʚʣʷʶʱʠʝ ʧʝʯʘʪʴʶ ʠʭ 

ʩʦʜʝʨʞʠʤʦʛʦ. 

ʉʚʦʡʩʪʚʘ ʦʢʦʥ ʧʝʯʘʪʠ ʦʧʠʩʘʥʳ ʚ ʧ. 3.4.4. 

5. ʄʘʢʨʦʩʳ ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʩʢʨʠʧʪʳ ʥʘ ʷʟʳʢʝ ʉ, ʧʨʠʚʷʟʳʚʘʝʤʳʝ ʢ ʛʨʘʬʠʯʝʩʢʠʤ 

ʵʣʝʤʝʥʪʘʤ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ/ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ. 

ʆʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʩ ʤʘʢʨʦʩʘʤʠ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 8. 

 

 

  

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
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3.4.1 ʉʚʦʡʩʪʚʘ ʵʢʨʘʥʘ 

 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʵʢʨʘʥʘ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʚʢʣʘʜʢʫ ʕʢʨʘʥ rʚ ʧʘʥʝʣʠ ʧʨʦʝʢʪʘ ʠ ʚʳʙʨʘʪʴ 

ʢʦʤʘʥʜʫ ɼʦʙʘʚʠʪʴ. ʆʪʢʨʦʝʪʩʷ ʤʝʥʶ ʩʚʦʡʩʪʚ ʵʢʨʘʥʘ. 

ɼʣʷ ʦʪʢʨʳʪʠʷ ʤʝʥʶ ʩʚʦʡʩʪʚ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʵʢʨʘʥʘ ʩʣʝʜʫʝʪ ʜʚʘ ʨʘʟʘ ʥʘʞʘʪʴ ʥʘ ʝʛʦ ʥʘʟʚʘʥʠʝ, ʣʠʙʦ 

ʦʜʠʥ ʨʘʟ ʥʘʞʘʪʴ ʥʘ ʥʘʟʚʘʥʠʝ ʵʢʨʘʥʘ ʇʂʄ ʠ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ʉʚʦʡʩʪʚʘ. 

 

 

ʈʠʩʫʥʦʢ 3.10 ï ʉʚʦʡʩʪʚʘ ʵʢʨʘʥʘ 

 

1. ID ï ʥʦʤʝʨ ʵʢʨʘʥʘ, ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

2. ʀʤ  ̫ï ʥʘʟʚʘʥʠʝ ʵʢʨʘʥʘ. 

3. ʎʚʝʪ ʬʦʥʘ ï ʮʚʝʪ ʬʦʥʘ ʵʢʨʘʥʘ. 

4. ʉʦʦʙʱʝʥʠʝ ï ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʵʢʨʘʥʘ. 
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3.4.2 ʉʚʦʡʩʪʚʘ ʦʢʥʘ 

 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʦʢʥʘ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʚʢʣʘʜʢʫ ʆʢʥʘ ʚ ʧʘʥʝʣʠ ʧʨʦʝʢʪʘ ʠ ʚʳʙʨʘʪʴ 

ʢʦʤʘʥʜʫ ɼʦʙʘʚʠʪʴ. ʆʪʢʨʦʝʪʩʷ ʤʝʥʶ ʩʚʦʡʩʪʚ ʦʢʥʘ. 

ɼʣʷ ʦʪʢʨʳʪʠʷ ʤʝʥʶ ʩʚʦʡʩʪʚ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʢʥʘ ʩʣʝʜʫʝʪ ʜʚʘ ʨʘʟʘ ʥʘʞʘʪʴ ʥʘ ʝʛʦ ʥʘʟʚʘʥʠʝ, ʣʠʙʦ 

ʦʜʠʥ ʨʘʟ ʥʘʞʘʪʴ ʥʘ ʥʘʟʚʘʥʠʝ ʦʢʥʘ ʇʂʄ ʠ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ʉʚʦʡʩʪʚʘ. 

 

 

ʈʠʩʫʥʦʢ 3.11 ï ʉʚʦʡʩʪʚʘ ʦʢʥʘ 

 

1. ID ï ʥʦʤʝʨ ʦʢʥʘ, ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

2. ʀʤ  ̫ï ʥʘʟʚʘʥʠʝ ʦʢʥʘ. 

3. ʐʠʨʠʥʘ ï ʰʠʨʠʥʘ ʦʢʥʘ ʚ ʧʠʢʩʝʣʷʭ. 

4. ɺʳʩʦʪʘ ï ʚʳʩʦʪʘ ʦʢʥʘ ʚ ʧʠʢʩʝʣʷʭ. 

5. ʉʦʦʙʱʝʥʠʝ ï ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʦʢʥʘ. 

6. ʈʘʤʢʘ ï ʥʘʣʠʯʠʝ ʨʘʤʢʠ ʚʦʢʨʫʛ ʦʢʥʘ. 

7. ʎʚʝʪ ʬʦʥʘ ï ʮʚʝʪ ʬʦʥʘ ʦʢʥʘ. 
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3.4.3 ʉʚʦʡʩʪʚʘ ʦʢʥʘ ʪʨʝʚʦʛ 

 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʦʢʥʘ ʪʨʝʚʦʛ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʚʢʣʘʜʢʫ ʆʢʥʘ ʪʨʝʚʦʛ ʚ ʧʘʥʝʣʠ ʧʨʦʝʢʪʘ 

ʠ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ɼʦʙʘʚʠʪʴ. ʆʪʢʨʦʝʪʩʷ ʤʝʥʶ ʩʚʦʡʩʪʚ ʦʢʥʘ ʪʨʝʚʦʛ. 

ɼʣʷ ʦʪʢʨʳʪʠʷ ʤʝʥʶ ʩʚʦʡʩʪʚ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʢʥʘ ʪʨʝʚʦʛ ʩʣʝʜʫʝʪ ʜʚʘ ʨʘʟʘ ʥʘʞʘʪʴ ʥʘ ʝʛʦ ʥʘʟʚʘʥʠʝ, 

ʣʠʙʦ ʦʜʠʥ ʨʘʟ ʥʘʞʘʪʴ ʥʘ ʥʘʟʚʘʥʠʝ ʦʢʥʘ ʪʨʝʚʦʛ ʇʂʄ ʠ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ 

ʉʚʦʡʩʪʚʘ. 

 

ʈʠʩʫʥʦʢ 3.12 ï ʉʚʦʡʩʪʚʘ ʦʢʥʘ ʪʨʝʚʦʛ, ʚʢʣʘʜʢʘ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ  
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ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ: 

1. ʇʦʨʪ ï ʫʩʪʨʦʡʩʪʚʦ (ʧʦʨʪ, ʢ ʢʦʪʦʨʦʤʫ ʦʥʦ ʧʦʜʢʣʶʯʝʥʦ), ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʙʠʪ, ʫʧʨʘʚʣʷʶʱʠʡ 

ʦʪʢʨʳʪʠʝʤ ʦʢʥʘ. 

2. ɸʜʨʝʩ ï ʥʦʤʝʨ ʫʩʪʨʦʡʩʪʚʘ (Slave ID ʚ ʧʨʦʪʦʢʦʣʝ Modbus). 

3. ʈʝʛʠʩʪʨ ï ʪʠʧ ʠ ʘʜʨʝʩ ʨʝʛʠʩʪʨʘ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʙʠʪ ʚʳʟʦʚʘ ʦʢʥʘ; 

4. ɼʠʥ. ʘʜʨ. ï ʥʘʩʪʨʦʡʢʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ ʨʝʛʠʩʪʨʘ ʵʣʝʤʝʥʪʘ. 

 

 

ʈʠʩʫʥʦʢ 3.13 ï ʉʚʦʡʩʪʚʘ ʦʢʥʘ ʪʨʝʚʦʛ, ʚʢʣʘʜʢʘ ʆʢʥʦ ʪʨʝʚʦʛ 

 

ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ: 

1. ʀʤ  ̫ï ʥʘʟʚʘʥʠʝ ʦʢʥʘ. 

2. ʇʝʨʠʦʜ ï ʯʘʩʪʦʪʘ ʦʪʢʨʳʪʠʷ ʩʠʛʥʘʣʴʥʦʛʦ ʦʢʥʘ. ʇʨʠʤʝʨ: ʦʧʝʨʘʪʦʨ ʩʢʚʠʪʠʨʦʚʘʣ 

ʩʠʛʥʘʣʴʥʦʝ ʦʢʥʦ, ʥʦ ʧʨʠʯʠʥʘ ʘʚʘʨʠʠ ʥʝ ʙʳʣʘ ʫʩʪʨʘʥʝʥʘ, ʠ ʙʠʪ ʦʢʥʘ ʦʩʪʘʣʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ɺʂʃ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʦʢʥʦ ʚʦʟʥʠʢʥʝʪ ʩʥʦʚʘ ʩʧʫʩʪʷ ʚʨʝʤʷ, ʨʘʚʥʦʝ ʫʢʘʟʘʥʥʦʤʫ ʧʝʨʠʦʜʫ. 

3. ʐʠʨʠʥʘ ï ʰʠʨʠʥʘ ʦʢʥʘ ʚ ʧʠʢʩʝʣʷʭ. 

4. ɺʳʩʦʪʘ ï ʚʳʩʦʪʘ ʦʢʥʘ ʚ ʧʠʢʩʝʣʷʭ. 

5. ʌʦʥ ï ʮʚʝʪ ʬʦʥʘ ʦʢʥʘ. 

6. ʇʦʟʠʮʠʷ ï ʢʦʦʨʜʠʥʘʪʳ ʦʪʢʨʳʪʠʷ ʦʢʥʘ ʧʦ ʦʩʷʤ X ʠ Y. 

7. ʂʦʤʤʝʥʪʘʨʠʡ ï ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʦʢʥʘ. 
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3.4.4 ʉʚʦʡʩʪʚʘ ʦʢʥʘ ʧʝʯʘʪʠ 

 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʦʢʥʘ ʧʝʯʘʪʠ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʚʢʣʘʜʢʫ ʆʢʥʘ ʧʝʯʘʪʠ ʚ ʧʘʥʝʣʠ ʧʨʦʝʢʪʘ 

ʠ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ɼʦʙʘʚʠʪʴ. ʆʪʢʨʦʝʪʩʷ ʤʝʥʶ ʩʚʦʡʩʪʚ ʦʢʥʘ ʧʝʯʘʪʠ. 

ɼʣʷ ʦʪʢʨʳʪʠʷ ʤʝʥʶ ʩʚʦʡʩʪʚ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʢʥʘ ʧʝʯʘʪʠ ʩʣʝʜʫʝʪ ʜʚʘ ʨʘʟʘ ʥʘʞʘʪʴ ʥʘ ʝʛʦ ʥʘʟʚʘʥʠʝ, 

ʣʠʙʦ ʦʜʠʥ ʨʘʟ ʥʘʞʘʪʴ ʥʘ ʥʘʟʚʘʥʠʝ ʦʢʥʘ ʧʝʯʘʪʠ ʇʂʄ ʠ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ 

ʉʚʦʡʩʪʚʘ. 

 

ʈʠʩʫʥʦʢ 3.14 ï ʉʚʦʡʩʪʚʘ ʦʢʥʘ ʧʝʯʘʪʠ, ʚʢʣʘʜʢʘ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 

 

ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ: 

1. ʇʦʨʪ ï ʫʩʪʨʦʡʩʪʚʦ (ʧʦʨʪ, ʢ ʢʦʪʦʨʦʤʫ ʦʥʦ ʧʦʜʢʣʶʯʝʥʦ), ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʙʠʪ ʟʘʧʫʩʢʘ ʧʝʯʘʪʠ 

(ʧʦ ʝʛʦ ʧʝʨʝʜʥʝʤʫ ʬʨʦʥʪʫ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʢʨʘʪʥʘʷ ʧʝʯʘʪʴ ʩʦʜʝʨʞʠʤʦʛʦ ʦʢʥʘ); 

2. ɸʜʨʝʩ ï ʥʦʤʝʨ ʫʩʪʨʦʡʩʪʚʘ (Slave ID ʚ Modbus); 

3. ʈʝʛʠʩʪʨ ï ʪʠʧ ʠ ʘʜʨʝʩ ʨʝʛʠʩʪʨʘ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʙʠʪ ʟʘʧʫʩʢʘ ʧʝʯʘʪʠ; 

4. ɼʠʥ. ʘʜʨ. ï ʥʘʩʪʨʦʡʢʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ ʨʝʛʠʩʪʨʘ ʵʣʝʤʝʥʪʘ. 



3 ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ 

 

20 

 

ʈʠʩʫʥʦʢ 3.15 ï ʉʚʦʡʩʪʚʘ ʦʢʥʘ ʧʝʯʘʪʠ, ʚʢʣʘʜʢʘ ʆʢʥʦ ʧʝʯʘʪʠ 

 

 

ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ʆʢʥʦ ʧʝʯʘʪʠ: 

1. ʀʤʷ ï ʥʘʟʚʘʥʠʝ ʦʢʥʘ; 

2. ʐʠʨʠʥʘ ï ʰʠʨʠʥʘ ʦʢʥʘ ʚ ʧʠʢʩʝʣʷʭ; 

3. ɺʳʩʦʪʘ ï ʚʳʩʦʪʘ ʦʢʥʘ ʚ ʧʠʢʩʝʣʷʭ; 

4. ɹʫʤʘʛʘ ï ʦʨʠʝʥʪʘʮʠʷ ʧʝʯʘʪʠ (ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ/ɺʝʨʪʠʢʘʣʴʥʘʷ); 

5. ʆʙʨʝʟʘʪʴ ï ʧʨʠ ʥʘʣʠʯʠʠ ʛʘʣʦʯʢʠ, ʧʦʩʣʝ ʧʝʯʘʪʠ ʙʫʤʘʛʘ ʦʙʨʝʟʘʝʪʩʷ (ʝʩʣʠ ʧʨʠʥʪʝʨ ʠʤʝʝʪ 

ʬʫʥʢʮʠʶ ʢʘʪʪʝʨʘ); 

6. ʉʦʦʙʱʝʥʠʝ ï ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʵʢʨʘʥʘ. 

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ʆʢʥʘ ʧʝʯʘʪʠ ʧʦʟʚʦʣʷʶʪ ʧʝʯʘʪʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʜʠʩʧʣʝʷ ʧʘʥʝʣʠ ʥʘ ʤʠʢʨʦʧʨʠʥʪʝʨʝ, 
ʧʦʜʢʣʶʯʝʥʥʦʤ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-232. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʣʝʜʫʝʪ 
ʦʙʨʘʪʠʪʩɹʷ ʚ ʩʣʫʞʙʫ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʢʦʤʧʘʥʠʠ ʆɺɽʅ. 
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3.5 ʅʘʩʪʨʦʡʢʠ ʠ ʦʧʮʠʠ 
 

3.5.1 ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ (ʤʝʥʶ ʌʘʡʣ) 

 

 

ʈʠʩʫʥʦʢ 3.16 ï ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ, ʚʢʣʘʜʢʘ ʆʙʱʠʝ 

 

ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ʆʙʱʝʝ: 

1. ʅʦʤʝʨ ʩʪʘʨʪʦʚʦʛʦ ʵʢʨʘʥʘ ï ʥʦʤʝʨ ʵʢʨʘʥʘ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʧʘʥʝʣʠ. 

ʅʦʤʝʨʘ ʵʢʨʘʥʦʚ ʟʘʢʣʶʯʝʥʳ ʚ ʢʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ ʧʝʨʝʜ ʠʭ ʥʘʟʚʘʥʠʝʤ ʥʘ ʧʘʥʝʣʠ ʧʨʦʝʢʪʘ: 

 
2. ʇʘʨʦʣʴ ï ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʦʣʠ ʫʨʦʚʥʝʡ 1ï9. ʈʘʙʦʪʘ ʩ ʧʘʨʦʣʷʤʠ ʦʧʠʩʘʥʘ ʚ ʧ. 9.4. 

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʚʳʙʠʨʘʝʪʩʷ ʥʝ ʦʜʠʥ ʠʟ ʫʨʦʚʥʝʡ ʜʦʩʪʫʧʘ, ʘ ʧʘʨʦʣʴ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. 
 

 

3. ɿʘʩʪʘʚʢʘ ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʵʢʨʘʥ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʟʘʩʪʘʚʢʦʡ, ʠ ʚʨʝʤʷ 

ʥʝʘʢʪʠʚʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʧʫʩʪʷ ʢʦʪʦʨʦʝ ʵʪʦʪ ʵʢʨʘʥ ʙʫʜʝʪ ʦʪʢʨʳʚʘʪʴʩʷ. ʇʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 

ʚʨʝʤʝʥʠ ʥʝʘʢʪʠʚʥʦʩʪʠ ʪʘʢʞʝ ʟʘʢʨʳʚʘʶʪʩʷ ʫʨʦʚʥʠ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʤʝʩʪʦ ʟʘʩʪʘʚʢʠ 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʪʢʣʶʯʝʥʠʝ ʧʦʜʩʚʝʪʢʠ ʜʠʩʧʣʝʷ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʵʢʨʘʥ ʟʘʩʪʘʚʢʠ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʝʥ ʧʝʨʝʭʦʜ ʥʘ ʨʘʥʝʝ ʦʪʢʨʳʪʳʡ ʵʢʨʘʥ (ʜʘʞʝ ʝʩʣʠ ʧʝʨʝʭʦʜ ʥʘ ʵʪʦʪ ʵʢʨʘʥ ʨʘʥʝʝ ʙʳʣ 

ʧʨʦʠʟʚʝʜʝʥ ʯʝʨʝʟ ʵʣʝʤʝʥʪ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ ʩ ʚʚʦʜʦʤ ʧʘʨʦʣʷ). 

4. ʇʨʠʥʪʝʨ ï ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʨʘʟʨʝʰʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʶ ʧʝʯʘʪʠ. 
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ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ʋʧʨʘʚʣʝʥʠʝ: 

1. ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʝʛʠʩʪʨ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʦʤʝʨ 

ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʵʢʨʘʥʘ. ʇʦʩʣʝ ʟʘʧʠʩʠ ʚ ʨʝʛʠʩʪʨ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʥʘʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ 

ʥʘ ʵʢʨʘʥ ʩ ʜʘʥʥʳʤ ʥʦʤʝʨʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʨʝʛʠʩʪʨ ʦʙʥʫʣʷʝʪʩʷ. 

2. ID ʪʝʢʫʱʝʛʦ ʵʢʨʘʥʘ ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʝʛʠʩʪʨ, ʚ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʥʦʤʝʨ 

ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʵʢʨʘʥʘ. 

 

 

ʈʠʩʫʥʦʢ 3.17 ï ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ, ʚʢʣʘʜʢʘ ʋʧʨʘʚʣʝʥʠʝ 
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ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ʇʘʥʝʣʴ: 

1. ʄʦʜʝʣʴ ï ʤʦʜʠʬʠʢʘʮʠʷ ʧʘʥʝʣʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪʩʷ ʧʨʦʝʢʪ. 

2. ʇʦʚʦʨʦʪ ʵʢʨʘʥʘ ï ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʦʨʠʝʥʪʘʮʠʶ ʜʠʩʧʣʝʷ (ʧʦ ʫʤʦʣʯʘʥʠʶ ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ). 

3. ʄʘʩʰʪʘʙ ï ʪʠʧ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʤʦʜʠʬʠʢʘʮʠʠ ʧʘʥʝʣʠ 

(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʚ ʉʇ307, ʚ ʉʇ310). 

 

 

ʈʠʩʫʥʦʢ 3.18 ï ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ, ʚʢʣʘʜʢʘ ʇʘʥʝʣʴ 
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ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ʋʩʪʨʦʡʩʪʚʦ: 

1. COM ʫʩʪʨʦʡʩʪʚʦ ï ʚʳʙʦʨ ʧʨʦʪʦʢʦʣʘ ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʘʥʝʣʠ ʧʦ PLC-ʧʦʨʪʫ ʠ Download-

ʧʦʨʪʫ. ʅʘʩʪʨʦʡʢʠ ʦʧʠʩʘʥʳ ʚ ʧ. 5.3.1; 

2. ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ ï IP-ʘʜʨʝʩ, ʤʘʩʢʘ ʧʦʜʩʝʪʠ ʠ ʰʣʶʟ ʧʘʥʝʣʠ. ɽʩʣʠ ʧʘʥʝʣʴ ʨʘʙʦʪʘʝʪ ʚ 

ʨʝʞʠʤʝ Modbus TCP Master, ʪʦ ʚʦ ʚʢʣʘʜʢʝ ʪʘʢʞʝ ʜʦʙʘʚʣʷʶʪʩʷ ʠ ʥʘʩʪʨʘʠʚʘʶʪʩʷ slave 

ʫʩʪʨʦʡʩʪʚʘ. 

 

ʈʠʩʫʥʦʢ 3.19 ï ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ, ʚʢʣʘʜʢʘ ʋʩʪʨʦʡʩʪʚʦ  

 

ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ʇʨʦʝʢʪ: 

1. ʀʤ ̫ï ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ; 

2. ɸʚʪʦʨ ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʟʨʘʙʦʪʯʠʢʝ ʧʨʦʝʢʪʘ; 

3. ʆʧʠʩʘʥʠʝ ï ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʝʢʪʝ. 

 

ʈʠʩʫʥʦʢ 3.20 ï ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ, ʚʢʣʘʜʢʘ ʇʨʦʝʢʪ 
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ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ ɺʨʝʤʷ: 

¶ ʕʢʩʧʦʨʪ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʘʜʨʝʩ ʧʝʨʚʦʛʦ ʨʝʛʠʩʪʨʘ ʠʟ ʛʨʫʧʧʳ 

ʨʝʛʠʩʪʨʦʚ, ʚ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʩʠʩʪʝʤʥʦʝ ʚʨʝʤʷ ʧʘʥʝʣʠ. ɻʨʫʧʧʘ ʩʦʜʝʨʞʠʪ 7 

ʨʝʛʠʩʪʨʦʚ: ɻʦʜ/ʄʝʩʷʮ/ɼʝʥʴ/ʏʘʩ/ʄʠʥʫʪʘ/ʉʝʢʫʥʜʘ/ʅʦʤʝʨ  ʜʥʷ ʥʝʜʝʣʠ (ʬʦʨʤʘʪ HEX). 

 

ʈʠʩʫʥʦʢ 3.21 ï ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ, ʚʢʣʘʜʢʘ ɺʨʝʤʷ 

 

ʅʘ ʚʢʣʘʜʢʝ ʐʨʠʬʪ ʚʳʙʠʨʘʝʪʩʷ ʰʨʠʬʪ, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʜʣʷ ʪʝʭ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ, ʫ ʢʦʪʦʨʳʭ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʰʨʠʬʪʘ (ʥʘʧʨʠʤʝʨ, ʩʦʦʙʱʝʥʠʷ ʊʘʙʣʠʮʳ 

ʩʦʙʳʪʠʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). 

 

 

ʈʠʩʫʥʦʢ 3.22 ï ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ, ʚʢʣʘʜʢʘ ʐʨʠʬʪ 
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3.5.2 ʆʧʮʠʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ (ʤʝʥʶ ʌʘʡʣ) 

 

 

ʈʠʩʫʥʦʢ 3.23 ï ʆʧʮʠʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ  

 

1. ʈʘʟʤʝʪʢʘ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʩʝʪʢʠ ʠ ʰʘʛ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʥʝʡ. 

2. ɸʚʪʦʩʦʭʨʘʥʝʥʠʝ ï ʯʘʩʪʦʪʘ ʘʚʪʦʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʘ ʧʨʦʝʢʪʘ. 

3. ʉʦʝʜʠʥʝʥʠʝ ï ʚʳʙʦʨ ʉOM-ʧʦʨʪ ʇʂ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ ʚ ʧʘʥʝʣʴ. 

4. ʂʦʤʧʠʣʠʨʦʚʘʪʴ ʤʘʢʨʦʩʳ ʧʝʨʝʜ ʚʳʭʦʜʦʤ ï ʢʦʤʧʠʣʷʮʠʷ ʤʘʢʨʦʩʦʚ ʧʨʠ ʟʘʢʨʳʪʠʠ ʧʨʦʝʢʪʘ. 
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3.5.3 ʉʦʟʜʘʥʠʝ ʨʝʮʝʧʪʦʚ (ʤʝʥʶ ʌʘʡʣ) 

 

ɺʢʣʘʜʢʘ ʉʦʟʜʘʥʠʝ ʨʝʮʝʧʪʦʚ (ʤʝʥʶ ʌʘʡʣ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʨʝʛʠʩʪʨʦʚ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ (PFW) ʧʦʜ ʨʝʮʝʧʪʳ ï ʛʨʫʧʧʳ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʚ 

ʜʨʫʛʠʝ ʨʝʛʠʩʪʨʳ ʧʦ ʢʦʤʘʥʜʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʘʥʝʣʠ. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩ ʨʝʮʝʧʪʘʤʠ ʧʨʠʚʝʜʝʥ ʚ ʧ. 9.6. 

 

 

ʈʠʩʫʥʦʢ 3.24 ï ʆʢʥʦ ʩʦʟʜʘʥʠʷ ʨʝʮʝʧʪʦʚ 

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʩ ʨʝʮʝʧʪʘʤʠ ʯʝʨʝʟ ʵʪʦ ʤʝʥʶ ʢʦʥʬʠʛʫʨʘʪʦʨ ʩʣʝʜʫʝʪ ʟʘʧʫʩʢʘʪʴ                 ʩ 
ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 
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3.5.4 ʗʨʣʳʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

 

ʗʨʣʳʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʜʫʙʣʠʨʫʶʪ ʢʦʤʘʥʜʳ ʤʝʥʶ. 

 

ʈʠʩʫʥʦʢ 3.25 ï ʗʨʣʳʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

 

ʇʝʨʚʘʷ ʩʪʨʦʢʘ ʷʨʣʳʢʦʚ ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ ʤʝʥʶ ʌʘʡʣ (1ï3), ʇʨʘʚʢʘ (4ï8), ʉʧʨʘʚʢʘ (9) ʠ ʢʦʤʘʥʜʳ 

ʜʦʙʘʚʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʤʝʥʶ ʀʥʩʪʨʫʤʝʥʪʳ (10ï33). 

ɺʪʦʨʘʷ ʩʪʨʦʢʘ ʷʨʣʳʢʦʚ ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ ʜʦʙʘʚʣʝʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʤʝʥʶ 

ɻʨʘʬʠʢʘ (1ï8) ʠ ʀʥʩʪʨʫʤʝʥʪʳ (9ï10, 15ï40), ʦʪʢʨʳʪʠʷ ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʤʝʥʪʦʚ (12) ʠ ʚʨʘʱʝʥʠʷ 

ʵʣʝʤʝʥʪʘ ʀʟʦʙʨʘʞʝʥʠʝ (13ï14). 

ʊʨʝʪʴʷ ʩʪʨʦʢʘ ʷʨʣʳʢʦʚ ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ ʦʧʝʨʘʮʠʡ ʩ ʛʨʫʧʧʘʤʠ ʵʣʝʤʝʥʪʦʚ (1ï11) ʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ (12ï15). ʆʩʪʘʚʰʠʝʩʷ ʷʨʣʳʢʠ  ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʜʨʦʙʥʦ: 

 

¶  ï ʠʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʘ ʵʢʨʘʥʘ ʧʨʦʝʢʪʘ; 

¶  ï ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʩʝʪʢʠ; 

¶  ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʚʩʝʭ ʙʠʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʠʥʜʠʢʘʪʦʨʦʚ, ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʠ ʪ. ʜ.); 

¶  - ʚʳʙʦʨ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʢʘʜʨʘ ʘʥʠʤʘʮʠʠ (ʜʣʷ ʵʣʝʤʝʥʪʦʚ ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, 

ɸʥʠʤʘʮʠʷ ʠ ʪ. ʜ.); 

¶  ï ʚʳʙʦʨ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʷʟʳʢʘ ʧʨʦʝʢʪʘ (ʩʤ. ʧ. 9.5); 

¶  ï ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʥʦʤʝʨʦʚ ʨʝʛʠʩʪʨʦʚ, ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʵʣʝʤʝʥʪʘʤ; 

¶  ï cʜʝʣʘʪʴ ʵʣʝʤʝʥʪ ʛʣʦʙʘʣʴʥʳʤ (ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʚʩʝʭ ʵʢʨʘʥʘʭ ʧʨʦʝʢʪʘ çʥʘʩʢʚʦʟʴè)/ 

ʣʦʢʘʣʴʥʳʤ (ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʜʘʥʥʦʤ ʵʢʨʘʥʝ); 

¶  ï ʩʦʟʜʘʥʠʝ/ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ/ʫʜʘʣʝʥʠʝ ʵʢʨʘʥʘ ʠʣʠ ʦʢʥʘ ʧʨʦʝʢʪʘ; 

¶  ï ʥʘʩʪʨʦʡʢʠ ʰʨʠʬʪʘ ʵʣʝʤʝʥʪʘ; 

¶  ï ʚʢʣʶʯʝʥʠʝ offline/online ʵʤʫʣʷʮʠʠ; 

¶  ï ʟʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʚ ʧʘʥʝʣʴ/ ʟʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʩ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʚ ʧʘʥʝʣʴ (ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʛʨʫʟʢʠ)/ʚʳʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʠʟ ʧʘʥʝʣʠ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨ. 
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3.6 ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʣʝʤʝʥʪʘʤʠ 
 

3.6.1 ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

 

ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʘ ʥʘ ʵʢʨʘʥʝ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʝʛʦ ʥʘʟʚʘʥʠʝ ʚ ʤʝʥ ʁʀʥʩʪʨʫʤʝʥʪʳ (ʠʣʠ ʥʘ 

ʷʨʣʳʢ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ), ʧʦʩʣʝ ʯʝʛʦ ʦʜʥʦʢʨʘʪʥʳʤ ʥʘʞʘʪʠʝʤ ʃʂʄ ʨʘʟʤʝʩʪʠʪʴ ʵʣʝʤʝʥʪ ʥʘ 

ʨʘʙʦʯʝʤ ʧʦʣʝ.  

ɺʦ ʚʨʝʤʷ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠʟ ʤʝʥʶ ɻʨʘʬʠʢʘ ʧʨʠ ʟʘʞʘʪʦʡ ʃʂʄ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨ 

ʵʣʝʤʝʥʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʧʫʩʪʠʪʴ ʢʣʘʚʠʰʫ ʤʳʰʠ. ɺʦ ʚʨʝʤʷ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ 

ʃʦʤʘʥʘʷ/ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʥʘʞʘʪʠʝ ʃʂʄ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ ʪʦʯʢʫ ʵʣʝʤʝʥʪʘ.  

ʇʦʩʣʝʜʥʷʷ ʪʦʯʢʘ ʩʦʟʜʘʝʪʩʷ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʃʂʄ. 

ʕʣʝʤʝʥʪ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʧʦ ʵʢʨʘʥʫ, ʚʳʜʝʣʷʷ ʝʛʦ ʠ ʟʘʞʠʤʘʷ ʃʂʄ, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʜʚʠʛʘʪʴ ʚʚʝʨʭ/ʜʚʠʛʘʪʴ ʚʥʠʟ/ʜʚʠʛʘʪʴ ʚʣʝʚʦ/ʜʚʠʛʘʪʴ 

ʚʧʨʘʚʦ): 

 

 

ʄʝʥʷʪʴ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʤʦʞʥʦ, ʠʟʤʝʥʷʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʚ ʝʛʦ ʩʚʦʡʩʪʚʘʭ (ʚʢʣʘʜʢʘ 

ʈʘʩʧʦʣʦʞʝʥʠʝ) ʠʣʠ ʧʝʨʝʤʝʱʘʷ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʵʣʝʤʝʥʪʘ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. 

 

ʈʠʩʫʥʦʢ 3.26 ï ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʵʣʝʤʝʥʪʘ 
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3.6.2 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʵʣʝʤʝʥʪʦʚ 

 

ʅʘʞʘʪʠʝ ʇʂʄ ʥʘ ʵʣʝʤʝʥʪ ʦʪʢʨʳʚʘʝʪ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʵʣʝʤʝʥʪʘ: 

  

ʈʠʩʫʥʦʢ 3.27 ï ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʵʣʝʤʝʥʪʘ 

 

ʂʦʤʘʥʜʳ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʵʣʝʤʝʥʪʘ: 

1. ʉʚʦʡʩʪʚʘ ï ʥʘʩʪʨʦʡʢʠ ʵʣʝʤʝʥʪʘ. ʀʭ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʃʂʄ ʥʘ 

ʵʣʝʤʝʥʪ; 

2. ɿʘʢʨʝʧʠʪʴ/ʆʪʢʨʝʧʠʪʴ ï ʧʦʟʚʦʣʷʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ/ʦʩʚʦʙʦʜʠʪʴ ʵʣʝʤʝʥʪ ʥʘ ʵʢʨʘʥʝ ʚ 

ʢʦʥʬʠʛʫʨʘʪʦʨʝ; 

3. ʉʜʝʣʘʪʴ ʛʣʦʙʘʣʴʥʳʤ/ʣʦʢʘʣʴʥʳʤ ï  ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʵʣʝʤʝʥʪ ʛʣʦʙʘʣʴʥʳʤ 

(ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʚʩʝʭ ʵʢʨʘʥʘʭ ʧʨʦʝʢʪʘ çʥʘʩʢʚʦʟʴè) /ʣʦʢʘʣʴʥʳʤ (ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʜʘʥʥʦʤ ʵʢʨʘʥʝ); 

4. ʇʝʨʝʥʝʩʪʠ ʥʘ ʩʣʦʡ ʚʳʰʝ/ʥʠʞʝ ï ʢʦʤʘʥʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦ ʩʣʦʷʤ. 

ʕʣʝʤʝʥʪʳ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʧʝʨʝʢʨʳʚʘʶʪ ʵʣʝʤʝʥʪʳ ʥʠʞʥʠʭ; 

5. ɺʳʨʝʟʘʪʴ ï ʚʳʨʝʟʘʪʴ  ʵʣʝʤʝʥʪ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ; 

6. ʂʦʧʠʨʦʚʘʪʴ ï ʢʦʧʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ; 

7. ʊʠʨʘʞʠʨʦʚʘʪʴ ï ʪʠʨʘʞʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ; 

8. ʋʜʘʣʠʪʴ ï ʫʜʘʣʠʪʴ ʵʣʝʤʝʥʪ; 

9. ʉʦʭʨʘʥʠʪʴ ï ʩʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠ ʵʣʝʤʝʥʪʘ ʚ ʙʠʙʣʠʦʪʝʢʫ ʵʣʝʤʝʥʪʦʚ. 
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3.6.3 ʆʧʝʨʘʮʠʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

 

ɼʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʫʞʥʦ ʣʠʙʦ, ʟʘʞʘʚ ʃʂʄ, ʦʙʚʝʩʪʠ ʠʭ ʨʘʤʢʦʡ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ ʤʳʰʠ, ʣʠʙʦ ʟʘʞʘʪʴ ʢʣʘʚʠʰʫ Shift ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʜʝʣʷʪʴ 

ʵʣʝʤʝʥʪʳ ʥʘʞʘʪʠʝʤ ʃʂʄ. 

 ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʛʨʫʧʧʠʨʦʚʢʠ ʠ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʩ ʧʦʤʦʱʴʶ ʷʨʣʳʢʦʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

¶  ï ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʣʝʚʦʤʫ ʢʨʘʶ; 

¶  ï ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʮʝʥʪʨʫ; 

¶  ï ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ; 

¶  ï ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʚʝʨʭʥʝʤʫ ʢʨʘʶ; 

¶  ï ʚʝʨʪʠʢʘʣʴʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʮʝʥʪʨʫ; 

¶  ï ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦ ʥʠʞʥʝʤʫ ʢʨʘʶ; 

¶  ï ʩʜʝʣʘʪʴ ʦʜʥʦʡ ʰʠʨʠʥʳ (ʰʠʨʠʥʳ ʵʣʝʤʝʥʪʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʧʝʨʚʳʤ); 

¶  ï ʩʜʝʣʘʪʴ ʦʜʥʦʡ ʚʳʩʦʪʳ (ʚʳʩʦʪʳ ʵʣʝʤʝʥʪʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʧʝʨʚʳʤ); 

¶  ï ʩʜʝʣʘʪʴ ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ (ʨʘʟʤʝʨʘ ʵʣʝʤʝʥʪʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʧʝʨʚʳʤ);  

¶  ï ʨʘʚʥʳʝ ʦʪʩʪʫʧʳ ʧʦ ʚʝʨʪʠʢʘʣʠ (ʜʣʷ ʪʨʝʭ ʠ ʙʦʣʝʝ ʵʣʝʤʝʥʪʦʚ); 

¶  ïʨʘʚʥʳʝ ʦʪʩʪʫʧʳ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ (ʜʣʷ ʪʨʝʭ ʠ ʙʦʣʝʝ ʵʣʝʤʝʥʪʦʚ). 

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ɺʳʨʘʚʥʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʛʦ ʣʝʚʦʛʦ/ʧʨʘʚʦʛʦ/ʚʝʨʭʥʝʛʦ/ʥʠʞʥʝʛʦ 
ʵʣʝʤʝʥʪʘ, ʪ. ʝ. ʧʦʨʷʜʦʢ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. 
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3.6.4 ɻʨʫʧʧʠʨʦʚʢʘ ʵʣʝʤʝʥʪʦʚ 

 

ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʧʦʷʚʣʷʶʪʩʷ ʢʦʤʘʥʜʳ ʉʛʨʫʧʧʠʨʦʚʘʪʴ 

ʠ ʉʦʟʜʘʪʴ ʘʥʠʤʘʮʠʶ: 

 

ʈʠʩʫʥʦʢ 3.28 ï ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ 

 

ʂʦʤʘʥʜʘ ʉʦʟʜʘʪʴ ʘʥʠʤʘʮʠʶ ʩʦʟʜʘʝʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʤʝʥʪ ɸʥʠʤʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʂʦʤʘʥʜʘ ʉʛʨʫʧʧʠʨʦʚʘʪʴ ʧʦʟʚʦʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʘʢ ʩ ʦʜʥʠʤ 

(ʧʝʨʝʤʝʱʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʠ ʪ. ʜ.), ʥʦ ʣʠʰʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʷʪʴ 

ʧʘʨʘʤʝʪʨʳ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ.  
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ʉʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠʤʝʶʪ ʪʦʣʴʢʦ ʜʚʝ ʚʢʣʘʜʢʠ: 

1. ɺʢʣʘʜʢʘ ʆʙʲʝʢʪ ï ʥʘ ʵʪʦʡ ʚʢʣʘʜʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʝʛʠʩʪʨʳ, ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʵʣʝʤʝʥʪʘʤ. 

 

 

ʈʠʩʫʥʦʢ 3.29 ï ʇʘʨʘʤʝʪʨʳ ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʚʢʣʘʜʢʘ ʆʙʲʝʢʪ 

 

2. ɺʢʣʘʜʢʘ ʈʘʩʧʦʣʦʞʝʥʠʝ ï ʥʘ ʵʪʦʡ ʚʢʣʘʜʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨʳ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʦʨʜʠʥʘʪʳ ʝʝ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʪʦʯʢʠ ʠ ʧʨʠʚʷʟʳʚʘʶʪʩʷ ʨʝʛʠʩʪʨʳ, ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ. ʄʝʥʷʷ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʨʝʛʠʩʪʨʦʚ, ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʵʣʝʤʝʥʪ ʧʦ ʵʢʨʘʥʫ. 

ɻʘʣʦʯʢʘ ɿʘʢʨʝʧʠʪʴ ʧʦʟʚʦʣʷʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʛʨʫʧʧʫ ʵʣʝʤʝʥʪʦʚ ʥʘ ʵʢʨʘʥʝ (ʘʥʘʣʦʛʠʯʥʦ 

ʦʜʥʦʠʤʝʥʥʦʡ ʢʦʤʘʥʜʝ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ). 

 

 

ʈʠʩʫʥʦʢ 3.30 ï ʇʘʨʘʤʝʪʨʳ ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʚʢʣʘʜʢʘ ʈʘʩʧʦʣʦʞʝʥʠʝ 
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3.6.5 ʊʠʨʘʞʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ 

 

ʊʠʨʘʞʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʛʨʫʧʧʳ ʦʜʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

 

ʈʠʩʫʥʦʢ 3.31 ï ʅʘʩʪʨʦʡʢʠ ʪʠʨʘʞʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ 

ʅʘʩʪʨʦʡʢʠ ʦʢʥʘ ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘ: 

1. ʉʪʨʦʢʠ ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʩʦʟʜʘʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. 

2. ʉʪʦʣʙʮʳ ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʩʦʟʜʘʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. 

3. ʀʥʪʝʨʚʘʣ ʧʦ X/Y ï ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ/ʚʝʨʪʠʢʘʣʠ ʤʝʞʜʫ ʩʦʟʜʘʚʘʝʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʚ ʧʠʢʩʝʣʷʭ. 

4. ʈʝʛʠʩʪʨ ï ʥʘʧʨʘʚʣʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʨʝʛʠʩʪʨʦʚ ʩʦʟʜʘʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ (ʧʦ ʩʪʨʦʢʘʤ ʠʣʠ ʧʦ 

ʩʪʦʣʙʮʘʤ). 

5. ʐʘʛ ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʦʤʝʨʘʤʠ ʨʝʛʠʩʪʨʦʚ ʩʦʟʜʘʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

 

ʈʠʩʫʥʦʢ 3.32 ï ɻʨʫʧʧʘ ʵʣʝʤʝʥʪʦʚ, ʩʦʟʜʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʪʠʨʘʞʠʨʦʚʘʥʠʷ 
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3.7 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 
 

ʂʘʞʜʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʥʳʡ ʚ ʩʚʦʡʩʪʚʘʭ 

ʵʣʝʤʝʥʪʘ. ʄʝʥʶ ʩʚʦʡʩʪʚ ʦʪʢʨʳʚʘʝʪʩʷ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʃʂʄ ʥʘ ʵʣʝʤʝʥʪ ʠʣʠ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ 

ʵʣʝʤʝʥʪʘ (ʦʪʢʨʳʚʘʝʪʩʷ ʧʦ ʥʘʞʘʪʠʶ ʇʂʄ ʥʘ ʵʣʝʤʝʥʪ) ʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʢʣʘʜʦʢ. ʇʘʨʘʤʝʪʨʳ 

ʚʢʣʘʜʦʢ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʦʧʠʩʘʥʳ ʚ ʜʘʥʥʦʤ ʧʫʥʢʪʝ. 

ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʦʧʠʩʘʥʳ ʚ ʧ. 7. 

 

3.7.1 ɺʢʣʘʜʢʘ çʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘè 

 

ɺ ʵʪʦʡ ʚʢʣʘʜʢʝ ʚʳʙʠʨʘʶʪʩʷ ʨʝʛʠʩʪʨʳ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʠ/ʠʣʠ ʫʧʨʘʚʣʷʝʤʳʝ ʵʣʝʤʝʥʪʦʤ. ʆʧʠʩʘʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʚʢʣʘʜʢʠ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.1. 

 

 

ʈʠʩʫʥʦʢ 3.33 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 
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ʊʘʙʣʠʮʘ 3.1 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1.1 ʇʦʨʪ 
 

ʋʩʪʨʦʡʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ 
ʨʝʛʠʩʪʨ, ʧʨʠʚʷʟʘʥʥʳʡ ʢ ʜʘʥʥʦʤʫ 
ʵʣʝʤʝʥʪʫ: 
 
ɺʥʫʪʨʝʥʥʠʝ ʨʝʛʠʩʪʨʳ ï ʢ ʵʣʝʤʝʥʪʫ 
ʧʨʠʚʷʟʘʥ ʨʝʛʠʩʪʨ ʧʘʥʝʣʠ; 
 
PLC ʧʦʨʪ ï ʢ ʵʣʝʤʝʥʪʫ ʧʨʠʚʷʟʘʥ 
ʨʝʛʠʩʪʨ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ 
PLC-ʧʦʨʪʫ ʧʘʥʝʣʠ; 
 
Download ʧʦʨʪ ï ʢ ʵʣʝʤʝʥʪʫ ʧʨʠʚʷʟʘʥ 
ʨʝʛʠʩʪʨ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ 
Download-ʧʦʨʪʫ ʧʘʥʝʣʠ; 
 
<ʅʘʟʚʘʥʠʝ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ> ï  ʢ 
ʵʣʝʤʝʥʪʫ ʧʨʠʚʷʟʘʥ ʨʝʛʠʩʪʨ ʫʩʪʨʦʡʩʪʚʘ, 
ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ Ethernet ʧʦʨʪʫ ʧʘʥʝʣʠ 
(ʪʦʣʴʢʦ ʜʣʷ ʉʇ3xx-ʈ) 

1.2. ɸʜʨʝʩ 

 

 
 

ʅʦʤʝʨ  ʫʩʪʨʦʡʩʪʚʘ (Slave ID) 

1.3. ʈʝʛʠʩʪʨ 

 

ʊʠʧ (ʪʠʧ ʧʘʤʷʪʠ ʧʘʥʝʣʠ ʠʣʠ ʪʠʧ 
ʨʝʛʠʩʪʨʘ Modbus) ʠ ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ. 
ɺʦʟʤʦʞʥʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʘʜʨʝʩʘʮʠʷ 
ʨʝʛʠʩʪʨʘ. 

1.4. ʊʠʧ 
 

 

 

ʊʠʧ ʜʘʥʥʳʭ.  
 
ɼʣʷ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ: 
 
WORD ï ʟʥʘʯʝʥʠʝ ʟʘʥʠʤʘʝʪ ʦʜʠʥ 
ʨʝʛʠʩʪʨ; 
DWORD ï ʟʥʘʯʝʥʠʝ ʟʘʥʠʤʘʝʪ ʜʚʘ 
ʨʝʛʠʩʪʨʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʪʠʧʘ FLOAT). 
 
ɼʣʷ ʩʠʤʚʦʣʴʥʳʭ (ʪʝʢʩʪʦʚʳʭ) ʟʥʘʯʝʥʠʡ: 
 
ʂʦʣ-ʚʦ ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʚ 
ʢʦʪʦʨʳʭ ʭʨʘʥʷʪʩʷ ʩʠʤʚʦʣʳ, 
ʚʚʦʜʠʤʳʝ/ʦʪʦʙʨʘʞʘʝʤʳʝ ʵʣʝʤʝʥʪʦʤ. ɺ 
ʢʘʞʜʦʤ ʨʝʛʠʩʪʨʝ ʭʨʘʥʠʪʩʷ ʜʚʘ ASCII-
ʩʠʤʚʦʣʘ. 
 
ɼʣʷ ʨʝʮʝʧʪʦʚ: 
 
ʂʦʣ-ʚʦ ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ʚ 
ʛʨʫʧʧʝ ʨʝʮʝʧʪʦʚ. 
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ʊʘʙʣʠʮʘ 3.1 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ (ʦʢʦʥʯ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1.5. ʄʦʥʠʪʦʨʠʥʛ 

 

ʅʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ (ʥʘʧʨʠʤʝʨ, 
ʎʠʬʨʦʚʦʡ ʚʚʦʜ) ʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ 
ʦʪʦʙʨʘʞʘʪʴ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʦʚ, ʥʦ ʠ 
ʟʘʧʠʩʳʚʘʪʴ ʚ ʥʠʭ ʜʘʥʥʳʝ. ʇʦ 
ʫʤʦʣʯʘʥʠʶ (ʝʩʣʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ 
ʛʘʣʦʯʢʘ ʄʦʥʠʪʦʨʠʥʛ), ʵʣʝʤʝʥʪ 
ʦʪʦʙʨʘʞʘʝʪ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ, ʚ 
ʢʦʪʦʨʳʡ ʟʘʧʠʩʳʚʘʶʪʩʷ ʜʘʥʥʳʝ (ʧʧ. 1.3). 
ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ 
ʄʦʥʠʪʦʨʠʥʛ, ʪʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʨʝʛʠʩʪʨ, 
ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 
ʵʣʝʤʝʥʪʦʤ ï ʪ. ʝ. ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ 
ʵʣʝʤʝʥʪʘ ʤʦʞʥʦ ʙʫʜʝʪ ʟʘʧʠʩʳʚʘʪʴ 
ʜʘʥʥʳʝ ʚ ʨʝʛʠʩʪʨ 1 ʠ ʦʪʦʙʨʘʞʘʪʴ 
ʜʘʥʥʳʝ ʠʟ ʨʝʛʠʩʪʨʘ 2. 

 

 

 

3.7.2 ɺʢʣʘʜʢʘ çʎʚʝʪè 

 

  

ʈʠʩʫʥʦʢ 3.34 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʎʚʝʪ 

 

ɺ ʵʪʦʡ ʚʢʣʘʜʢʝ ʚʳʙʠʨʘʶʪʩʷ ʮʚʝʪʘ ʵʣʝʤʝʥʪʘ (ʦʩʥʦʚʥʦʡ ʮʚʝʪ, ʮʚʝʪ ʬʦʥʘ, ʮʚʝʪ ʪʝʢʩʪʘ ʠ ʪ. ʜ.). 

ʋ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʛʘʣʦʯʢʘ ɿʘʣʠʚʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʢ ʚʳʙʠʨʘʝʤʳʤ 

ʮʚʝʪʘʤ ʮʚʝʪ ʟʘʣʠʚʢʠ ʵʣʝʤʝʥʪʘ. 
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3.7.3 ɺʢʣʘʜʢʘ çʈʘʩʧʦʣʦʞʝʥʠʝè 

 

ɺ ʵʪʦʡ ʚʢʣʘʜʢʝ ʟʘʜʘʶʪʩʷ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʘ, ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ ʠ ʨʝʛʠʩʪʨʳ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʶʪ ʧʝʨʝʤʝʱʝʥʠʝ ʵʣʝʤʝʥʪʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʚ ʧʠʢʩʝʣʷʭ. ɻʘʣʦʯʢʘ 

ɿʘʢʨʝʧʠʪʴ ʧʦʟʚʦʣʷʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ɻʣʝʤʝʥʪ ʥʘ ʵʢʨʘʥʝ (ʘʥʘʣʦʛʠʯʥʦ ʦʜʥʦʠʤʝʥʥʦʡ ʢʦʤʘʥʜʝ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ). ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʢʣʘʜʢʠ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.2. 

 

ʈʠʩʫʥʦʢ 3.35 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʈʘʩʧʦʣʦʞʝʥʠʝ 

 

ʊʘʙʣʠʮʘ 3.2 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʈʘʩʧʦʣʦʞʝʥʠʝ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1.1 ʂʦʦʨʜʠʥʘʪʳ 

 

 
 

ʂʦʦʨʜʠʥʘʪʳ ʵʣʝʤʝʥʪʘ ʚ ʧʠʢʩʝʣʷʭ 

1.2. ʈʘʟʤʝʨ 

 

 
 

ʐʠʨʠʥʘ ʠ ʚʳʩʦʪʘ ʵʣʝʤʝʥʪʘ ʚ ʧʠʢʩʝʣʷʭ 

1.3. ʇʝʨʝʤʝʱʝʥʠʝ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʠ, ʪʦ ʤʦʞʥʦ 
ʚʳʙʨʘʪʴ ʨʝʛʠʩʪʨʳ,  ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 
ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʧʝʨʝʤʝʱʝʥʠʝ 
ʵʣʝʤʝʥʪʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʚ ʧʠʢʩʝʣʷʭ 

1.4. ɿʘʢʨʝʧʠʪʴ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ɻʣʝʤʝʥʪ 
ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʚ 
ʢʦʥʬʠʛʫʨʘʪʦʨʝ (ʢʦʧʠʷ ʦʜʥʦʠʤʝʥʥʦʡ 
ʢʦʤʘʥʜʳ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ 
ʵʣʝʤʝʥʪʘ) 
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3.7.4 ɺʢʣʘʜʢʘ çʐʨʠʬʪè 

 

 

ʈʠʩʫʥʦʢ 3.36 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʐʨʠʬʪ 

 

ɺ ʵʪʦʡ ʚʢʣʘʜʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʰʨʠʬʪ ʪʝʢʩʪʘ ʵʣʝʤʝʥʪʘ. 

 

3.7.5 ɺʢʣʘʜʢʘ çʂʥʦʧʢʘè 

 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: ʇʝʨʝʢʣʶʯʘʪʝʣʴ, ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʩ 

ʠʥʜʠʢʘʮʠʝʡ, ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ, ʆʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ, ɺʚʦʜ ASCII ʩʠʤʚʦʣʦʚ, ʂʥʦʧʢʘ ʚʳʟʦʚʘ ʦʢʥʘ, 

ʈʝʮʝʧʪʳ, ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ, ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ. 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʢʣʘʜʢʠ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.3. 

 

 

ʈʠʩʫʥʦʢ 3.37 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʂʥʦʧʢʘ 

  



3 ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ 

 

40 

ʊʘʙʣʠʮʘ 3.3 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʂʥʦʧʢʘ 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1.1. ʊʝʢʩʪ 

 

ʉʦʜʝʨʞʠʪ ʪʝʢʩʪ ʵʣʝʤʝʥʪʘ, ʥʘʩʪʨʦʡʢʠ ʝʛʦ 
ʰʨʠʬʪʘ  ʠ ʩʪʠʣʷ. ʊʝʢʩʪ ʠʜʝʥʪʠʯʝʥ ʚ ʦʙʦʠʭ 
ʩʦʩʪʦʷʥʠʷʭ (ɺʂʃ/ɺʓʂʃ). ɺʦʟʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʷʟʳʯʥʦʛʦ ʪʝʢʩʪʘ 

1.2. ɹʠʪ ʚʠʜʠʤʦʩʪʠ 

  

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʤʦʞʥʦ 
ʚʳʙʨʘʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ 
ʦʧʨʝʜʝʣʷʪʴ ʚʠʜʠʤʦʩʪʴ ʵʣʝʤʝʥʪʘ (ɺʓʂʃ ï 
ʵʣʝʤʝʥʪ ʥʝ ʚʠʜʝʥ, ɺʂʃ ï ʵʣʝʤʝʥʪ ʚʠʜʝʥ). 
ʅʝʚʠʜʠʤʦʩʪʴ ʥʦʩʠʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 
ʭʘʨʘʢʪʝʨ, ʪ. ʝ. ɻʣʝʤʝʥʪ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ 
ʥʘʞʘʪʠʝ 

1.3. ʇʘʨʦʣʴ 

 

 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʵʣʝʤʝʥʪ 
ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʚʦʜʘ 
ʧʘʨʦʣʷ. ʈʝʘʣʠʟʘʮʠʷ ʧʘʨʦʣʴʥʦʛʦ ʜʦʩʪʫʧʘ 
ʦʧʠʩʘʥʘ ʚ ʧ. 9.4 

1.4. ʀʟʦʙʨʘʞʝʥʠʝ 

 

ʆʪʞʘʪʘ ï ʥʘʩʪʨʦʡʢʘ ʠʟʦʙʨʘʞʝʥʠʷ 
ʦʪʧʫʱʝʥʥʦʡ ʢʥʦʧʢʠ; 
ʅʘʞʘʪʘ ï ʥʘʩʪʨʦʡʢʘ ʠʟʦʙʨʘʞʝʥʠʷ 
ʟʘʞʘʪʦʡ ʢʥʦʧʢʠ; 
 
ʀʟʤʝʥʠʪʴ ï ʚʳʙʦʨ ʠʟʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʘ 
ʠʟ ʰʘʙʣʦʥʦʚ ʵʣʝʤʝʥʪʘ (ʰʘʙʣʦʥ 
ʦʧʨʝʜʝʣʷʝʪ ʦʙʘ ʩʦʩʪʦʷʥʠʷ); 
ɹʠʙʣʠʦʪʝʢʘ ï ʚʳʙʦʨ ʠʟʦʙʨʘʞʝʥʠʷ 
ʵʣʝʤʝʥʪʘ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʤʝʥʪʦʚ (ʜʣʷ 
ʢʘʞʜʦʛʦ ʠʟ ʩʦʩʪʦʷʥʠʡ); 
ʉʦʭʨʘʥʠʪʴ ï ʩʦʭʨʘʥʝʥʠʝ ʪʝʢʫʱʝʛʦ 
ʠʟʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʘ ʚ ʙʠʙʣʠʦʪʝʢʫ 
ʵʣʝʤʝʥʪʦʚ; 
 
ʉʢʨʳʪʴ ʢʥʦʧʢʫ ï ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ 
ʛʘʣʦʯʢʘ, ʪʦ ʵʣʝʤʝʥʪ ʩʪʘʥʦʚʠʪʩʷ 
ʥʝʚʠʜʠʤʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʦ 
ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 
 

1.5. ɺʳʨʘʚʥʠʚʘʥʠʝ 

 

 
 

ʅʘʩʪʨʦʡʢʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʪʝʢʩʪʘ ʵʣʝʤʝʥʪʘ 
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3.8 ɹʠʙʣʠʦʪʝʢʘ ʵʣʝʤʝʥʪʦʚ 
 

 ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʟʦʙʨʘʞʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʩʦʙʩʪʚʝʥʥʳʝ 

ʛʨʘʬʠʯʝʩʢʠʝ ʬʘʡʣʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʵʪʠ ʬʘʡʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʚ ɹʠʙʣʠʦʪʝʢʫ 

ʵʣʝʤʝʥʪʦʚ: 

 

ʈʠʩʫʥʦʢ 3.37 ï ɹʠʙʣʠʦʪʝʢʘ ʵʣʝʤʝʥʪʦʚ 

¶ ʢʥʦʧʢʠ ɼʦʙʘʚʠʪʴ/ʋʜʘʣʠʪʴ ʧʘʧʢʫ ʧʦʟʚʦʣʷʶʪ ʜʦʙʘʚʠʪʴ ʥʦʚʫʶ ʧʘʧʢʫ ʚ ʜʝʨʝʚʦ ʙʠʙʣʠʦʪʝʢʠ ʠʣʠ 

ʫʜʘʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ; 

¶ ʢʥʦʧʢʠ ɼʦʙʘʚʠʪʴ/ʋʜʘʣʠʪʴ ʬʘʡʣ ʧʦʟʚʦʣʷʶʪ ʜʦʙʘʚʠʪʴ ʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʧʘʧʢʫ 

ʙʠʙʣʠʦʪʝʢʠ ʠʣʠ ʫʜʘʣʠʪʴ ʩʫʱʝʩʪʚʫʶʱʝʝ; 

¶ ʢʥʦʧʢʘ ʆʪʢʨʳʪʴ ʜʦʙʘʚʣʷʝʪ ʚʳʜʝʣʝʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʬʘʡʣ ʥʘ ʵʢʨʘʥ (ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ 

ʀʟʦʙʨʘʞʝʥʠʝ); 

¶ ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʇʨʦʟʨʘʯʥʦʩʪʴ, ʪʦ ʜʦʙʘʚʣʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʤʝʝʪ ʧʨʦʟʨʘʯʥʳʡ 

ʬʦʥ. 

 ʅʘʩʪʨʦʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʚ ʙʠʙʣʠʦʪʝʢʫ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʳ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. ɺ ʩʣʫʯʘʝ ʩʦʭʨʘʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ ʚ ʙʠʙʣʠʦʪʝʢʫ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʝʛʦ ʥʘʩʪʨʦʡʢʠ, ʚ ʪ. ʯ. ʘʜʨʝʩ ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ. 

 

ʈʠʩʫʥʦʢ 3.38 ï ʉʦʭʨʘʥʝʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʙʠʙʣʠʦʪʝʢʫ 
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3.9 ʕʤʫʣʷʮʠʷ 
 

ɼʣʷ ʦʪʣʘʜʢʠ ʧʨʦʝʢʪʘ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʟʘʛʨʫʞʘʪʴ ʝʛʦ ʚ ʧʘʥʝʣʴ ï ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʞʠʤʦʤ 

ʵʤʫʣʷʮʠʠ ʠ ʧʨʦʚʝʨʠʪʴ ʨʘʙʦʪʫ ʧʨʦʝʢʪʘ ʥʘ ʇʂ. OffLine ʵʤʫʣʷʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ ʨʘʙʦʪʫ 

ʧʨʦʝʢʪʘ ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. OnLine ʵʤʫʣʷʮʠʷ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʝʨʠʪʴ ʦʙʤʝʥ ʩʦ slave-ʫʩʪʨʦʡʩʪʚʘʤʠ (ʝʩʣʠ ʦʥʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ ʇʂ ʠʣʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʩ ʥʠʤ). 

 

ʈʠʩʫʥʦʢ 3.39 ï ɿʘʧʫʩʢ ʨʝʞʠʤʘ ʵʤʫʣʷʮʠʠ 

 

 

ʈʠʩʫʥʦʢ 3.40 ï ʈʝʞʠʤ ʵʤʫʣʷʮʠʠ ʧʨʦʝʢʪʘ ʚ  ʢʦʥʬʠʛʫʨʘʪʦʨʝ ʉʇ300 

 

ʈʘʙʦʪʘ ʤʘʢʨʦʩʦʚ, ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤʥʳʭ ʨʝʛʠʩʪʨʦʚ ʠ ʧʨʦʪʦʢʦʣʘ Modbus ASCII ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 

ʵʤʫʣʷʮʠʠ. ʕʤʫʣʷʮʠʷ ʪʘʢʞʝ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʩ PFW ʨʝʛʠʩʪʨʘʤʠ, ʘʜʨʝʩ ʢʦʪʦʨʳʭ ʚʳʰʝ 4095. 

 

 

ʉ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʉʦʭʨʘʥʠʪʴ ʵʤʫʣʷʮʠʶ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʵʤʫʣʷʮʠʶ (ʚ ʚʠʜʝ ʧʘʧʢʠ ʩ 

ʠʩʧʦʣʥʷʝʤʳʤ ʬʘʡʣʦʤ ʬʦʨʤʘʪʘ .exe), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʢʘʪʴ ʝʝ ʥʘ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʝ (ʥʘʧʨʠʤʝʨ, 

ʯʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʨʦʝʢʪʘ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʥʘ ʯʴʝʤ ʇʂ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ 

ʂʦʥʬʠʛʫʨʘʪʦʨ ʉʇ300).  

ɺʨʝʤʷ ʜʝʡʩʪʚʠʷ OnLine ʵʤʫʣʷʮʠʠ ʦʛʨʘʥʠʯʝʥʦ ʧʦʣʫʯʘʩʦʤ, ʢʨʘʡʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʢʣʶʯʠʪʴ ʝʝ ʜʦ 

ʠʩʪʝʯʝʥʠʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ. 
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4 ʇʘʤʷʪʴ ʧʘʥʝʣʠ 
 

4.1 ʆʙʣʘʩʪʠ ʧʘʤʷʪʠ ʧʘʥʝʣʠ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʜʨʝʩʦʚ 
 

ʇʘʤʷʪʴ ʧʘʥʝʣʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʧʝʨʘʪʠʚʥʫʶ ʠ ɻ ʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ. ʉʦʜʝʨʞʠʤʦʝ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʧʘʥʝʣʠ. ʉʦʜʝʨʞʠʤʦʝ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ï ʩʦʭʨʘʥʷʝʪʩʷ. 

ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʜʨʝʩʦʚ ʧʘʤʷʪʠ ʧʘʥʝʣʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ: 

 

ʊʘʙʣʠʮʘ 4.1 ï ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʜʨʝʩʦʚ ʧʘʤʷʪʠ ʧʘʥʝʣʠ 

ʅʘʟʚʘʥʠʝ 
ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ 

PSB PSW PFW 

ʊʠʧ ʧʘʤʷʪʠ ʆʧʝʨʘʪʠʚʥʘʷ ʆʧʝʨʘʪʠʚʥʘʷ ʕʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ 

ʊʠʧ ʜʘʥʥʳʭ BOOL WORD* WORD* 

ɿʘʥʠʤʘʝʤʦʝ ʤʝʩʪʦ 1 ʙʠʪ 16 ʙʠʪ 16 ʙʠʪ 

ɼʠʘʧʘʟʦʥ 
ʜʦʩʪʫʧʥʳʭ ʘʜʨʝʩʦʚ 

256ï1023 256ï4095 256ï4095** 

ʇʨʠʤʝʨ 
ʘʜʨʝʩʦʚ 

ɸʜʨʝʩ ʚ ʧʘʥʝʣʠ PSB300 PSW300 PFW300 

ɸʜʨʝʩ ʧʦ 
Modbus 

0x300 4x300 4x10300 

ʌʫʥʢʮʠʠ Modbus, 
ʧʨʠʤʝʥʷʝʤʳʝ ʢ ʘʜʨʝʩʘʤ 

1 (0x01), 5 (0x05), 
15 (0x0F) 

3 (0x03), 6 (0x06), 16 (0x10) 

* ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ DWORD, ʩʤ. ʧ. 4.2 
** ʇʘʤʷʪʴ PFW ʩʦʜʝʨʞʠʪ ʦʙʣʘʩʪʴ ʘʚʪʦʨʘʟʤʝʱʝʥʠʷ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʨʝʛʠʩʪʨʳ 4096 ï 4000000, 
ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ 

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ɸʜʨʝʩʘ 0ï255 ʢʘʞʜʦʡ ʠʟ ʦʙʣʘʩʪʝʡ ʧʘʤʷʪʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʥʳʤʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʜʦʩʪʫʧʥʳ 
ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʩʤ ʚ ʧ. 9.1. 
 

 

ʇʈʀʄɽʏɸʅʀɽ 
ʆʙʣʘʩʪʴ ʧʘʤʷʪʠ PCW ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʚʠʩʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʥʝ ʜʦʣʞʥʘ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 
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4.2 ʊʠʧʳ ʠ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ 
 

 ɺ ʨʝʛʠʩʪʨʘʭ PSW/PFW ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʜʘʥʥʳʝ ʪʠʧʘ WORD ʠ DWORD. ʂʘʞʜʦʝ ʟʥʘʯʝʥʠʝ 

WORD ʟʘʥʠʤʘʝʪ ʦʜʠʥ ʨʝʛʠʩʪʨ. ʂʘʞʜʦʝ ʟʥʘʯʝʥʠʝ ʪʠʧʘ DWORD ʟʘʥʠʤʘʝʪ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʝʛʠʩʪʨʘ. ɺ ʥʘʩʪʨʦʡʢʘʭ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʫʢʘʟʳʚʘʝʪʩʷ ʧʝʨʚʳʡ ʠʟ ʵʪʠʭ 

ʨʝʛʠʩʪʨʦʚ. ʅʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪ ʎʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 4.1 ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴ ʟʥʘʯʝʥʠʝ ʪʠʧʘ DWORD, ʩʯʠʪʳʚʘʝʤʦʝ ʠʟ ʨʝʛʠʩʪʨʦʚ PSW300ïPSW301. 

 

ʈʠʩʫʥʦʢ 4.1 ï ɺʳʙʦʨ ʪʠʧʘ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʘ 

 

 ʊʠʧ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʘʤʷʪʠ, ʚʳʜʝʣʷʝʤʦʝ ʧʦʜ ʭʨʘʥʝʥʠʝ ʟʥʘʯʝʥʠʝ. ʌʦʨʤʘʪ 

ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ: 

 

ʈʠʩʫʥʦʢ 4.2 ï ʌʦʨʤʘʪʳ ʜʘʥʥʳʭ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ 

 

 ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʠʧʘʭ ʠ ʬʦʨʤʘʪʘʭ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ: 

ʊʘʙʣʠʮʘ 4.2 ï ɼʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ ʪʠʧʘ WORD 

ʠ DWORD 

ɼʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ 
ʟʥʘʯʝʥʠʡ 

WORD DWORD 

Dec ī32768é32767 ī2147483648é2147483647 

Hex 0éFFFF 0éFFFFFFFF 

Float 
ʅʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ɹʝʟ ʧʦʪʝʨʠ ʪʦʯʥʦʩʪʠ: 
ī99999.999é99999.999 

ʉ ʧʦʪʝʨʝʡ ʪʦʯʥʦʩʪʠ: ʩʤ. IEEE 754-2008 

Unsigned 0é65535 0é4294967295 

 

  

https://ru.wikipedia.org/wiki/IEEE_754-2008
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4.3 ɼʠʥʘʤʠʯʝʩʢʘʷ ʘʜʨʝʩʘʮʠʷ ʨʝʛʠʩʪʨʦʚ 
 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʘʜʨʝʩʘʮʠʶ ʨʝʛʠʩʪʨʦʚ ʚ ʵʣʝʤʝʥʪʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ, ʧʨʠʚʷʟʘʥʥʦʛʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢ ɻʣʝʤʝʥʪʫ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

Ὑ̞ ̌̆̍̆̎̓Ὕ̏ ̛̝̘̂̆̋̓́̎́̆̎̉̆Ὑ̅ ̏̐˗̞̗̏̉̉̆̎̓̕̕Ὑ̅ ̏ ,̐ 

 ʛʜʝ 

¶ Rʵʣʝʤʝʥʪʘ ï ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ, ʬʘʢʪʠʯʝʩʢʠ ʧʨʠʚʷʟʘʥʥʦʛʦ ʢ ʵʣʝʤʝʥʪʫ; 

¶ Rʦʙʲʝʢʪʘ ï ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʧʘʨʘʤʝʪʨʝ ʈʝʛʠʩʪʨ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ; 

¶ Rʜʦʧ ï ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʧʘʨʘʤʝʪʨʝ ɼʠʥ. ʘʜʨ. ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ; 

¶ ɿʥʘʯʝʥʠʝ(Rʜʦʧ) ï ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ Rʜʦʧ; 

¶ ʂʦʵʬʬʠʮʠʝʥʪ(Rʜʦʧ) ï  ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʠʩʪʨʘ Rʜʦʧ, ʫʢʘʟʘʥʥʳʡ ʚʦ ʚʢʣʘʜʢʝ ɼʘʥʥʳʝ 

ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʩʪʨʘ Rʜʦʧ. 

ʄʝʥʷʷ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ Rʜʦʧ, ʤʦʞʥʦ ʤʝʥʷʪʴ ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ, ʧʨʠʚʷʟʘʥʥʦʛʦ ʢ ʵʣʝʤʝʥʪʫ. 

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʣɻʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʚʚʦʜ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʝʡ 

ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʟʥʘʯʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʪʨʠ ʨʘʟʥʳʭ 

ʨʝʛʠʩʪʨʘ. 

1. ʅʘ ʵʢʨʘʥʝ ʨʘʟʤʝʱʘʶʪʩʷ ʧʷʪʴ ʵʣʝʤʝʥʪʦʚ: ʪʨʠ ʎʠʬʨʦʚʳʭ ʜʠʩʧʣʝʷ ʠ ʜʚʘ ʎʠʬʨʦʚʳʭ ʚʚʦʜʘ 

(ʦʜʠʥ ï ʜʣʷ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʘ, ʚʪʦʨʦʡ ï ʜʣʷ ʟʘʧʠʩʠ ʚ ʥʝʛʦ ʟʥʘʯʝʥʠʷ). 

2. ʂ ʜʠʩʧʣʝʷʤ ʧʨʠʚʷʟʳʚʘʶʪʩʷ ʨʝʛʠʩʪʨʳ PSW300, PSW301, PSW302. 

3. ʂ ʧʝʨʚʦʤʫ ʮʠʬʨʦʚʦʤʫ ʚʚʦʜʫ (ʜʣʷ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʘ) ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʨʝʛʠʩʪʨ PSW400 ʠ ʚʦ 

ʚʢʣʘʜʢʝ ɺʚʦʜ ʜʘʥʥʳʭ ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʚʚʦʜ: ʥʠʞʥʠʡ ʧʨʝʜʝʣ ï 0, ʚʝʨʭʥʠʡ ï 2. 

4. ʂ ʚʪʦʨʦʤʫ ʮʠʬʨʦʚʦʤʫ ʚʚʦʜʫ (ʜʣʷ ʟʘʧʠʩʠ ʟʥʘʯʝʥʠʷ) ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʨʝʛʠʩʪʨ PSW300, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʛʘʣʦʯʢʘ ɼʠʥ. ʘʜʨ. ʠ ʚʳʙʠʨʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʛʠʩʪʨ PSW400. ʅʘ 

ʚʢʣʘʜʢʝ ɼʘʥʥʳʝ ʟʘʜʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ = 1: 

 

ʈʠʩʫʥʦʢ 4.3 ï ʅʘʩʪʨʦʡʢʠ ʵʣʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʚʚʦʜ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʝʡ 

ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ PSW400 ʤʝʥʷʝʪʩʷ ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ, ʚ ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʟʘʧʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʚʚʦʜ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʝʡ: 

 

ʈʠʩʫʥʦʢ 4.4 ï ɿʘʧʠʩʴ  ʟʥʘʯʝʥʠʷ 11 ʚ ʨʝʛʠʩʪʨ PSW300 (PSW400 = 0) 

 

 

ʈʠʩʫʥʦʢ 4.5 ï ɿʘʧʠʩʴ ʟʥʘʯʝʥʠʷ 22 ʚ ʨʝʛʠʩʪʨ PSW301 (PSW400 = 1) 

 

 

ʈʠʩʫʥʦʢ 4.6 ï ɿʘʧʠʩʴ ʟʥʘʯʝʥʠʷ 33 ʚ ʨʝʛʠʩʪʨ PSW301 (PSW400 = 2) 
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4.4 ʆʙʣʘʩʪʴ ʘʚʪʦʨʘʟʤʝʱʝʥʠʷ 
 

ʕʣʝʤʝʥʪʳ ʩ ʠʩʪʦʨʠʝʡ ʟʥʘʯʝʥʠʡ (ʛʨʘʬʠʢʠ, ʪʘʙʣʠʮʳ, ʘʨʭʠʚʳ) ʠʩʧʦʣʴʟʫʶʪ ʧʘʤʷʪʴ ʧʘʥʝʣʠ ʜʣʷ ʝʝ 

ʭʨʘʥʝʥʠʷ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʘʤ ʚʳʙʨʘʪʴ ʧʝʨʚʳʡ ʨʝʛʠʩʪʨ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ ʭʨʘʥʝʥʠʷ (ʚʦ ʚʢʣʘʜʢʘʭ 

ʍʨʘʥʠʣʠʱʝ ʠʣʠ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ). 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʨʝʛʠʩʪʨʦʚ 

ʭʨʘʥʝʥʠʷ (ʩ ʧʦʤʦʱʴʶ ʛʘʣʦʯʢʠ ɺ ʘʚʪʦ. ʦʙʣʘʩʪʠ): 

 

 

ʈʠʩʫʥʦʢ 4.7 ïɸʚʪʦʨʘʟʤʝʱʝʥʠʝ ʨʝʛʠʩʪʨʦʚ ʭʨʘʥʝʥʠʷ ʜʣʷ ʵʣʝʤʝʥʪʘ ʊʨʝʥʜ 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʘʥʝʣʴ ʩʘʤʘ ʨʘʩʧʦʣʦʞʠʪ ʜʘʥʥʳʝ ʵʣʝʤʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʨʘʟʤʝʱʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʠʟʙʝʞʘʪʴ ʢʦʥʬʣʠʢʪʦʚ ʩ ʨʝʛʠʩʪʨʘʤʠ, ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʚ ʧʨʦʝʢʪʝ.  

ʆʙʣʘʩʪʴ ʘʚʪʦʨʘʟʤʝʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  ʫʯʘʩʪʦʢ ʧʘʤ̫ʪʠ PFW (ʨʝʛʠʩʪʨʳ 4096ï 4000000), 

ʢʦʪʦʨʳʡ ʥʝʜʦʩʪʫʧʝʥ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʧʠʩʠ. 
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5 ʅʘʩʪʨʦʡʢʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 
 

5.1 ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʧʨʦʪʦʢʦʣʳ 
 

ʅʘʙʦʨ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʧʨʦʪʦʢʦʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʝʡ ʧʘʥʝʣʠ: 

 

ʊʘʙʣʠʮʘ 5.1 ï ʉʧʠʩʦʢ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʘʥʝʣʠ ʉʇ3ʭʭ 

ʇʨʦʪʦʢʦʣ/ʈʝʞʠʤ ʨʘʙʦʪʳ Master Slave 

Modbus RTU ʉʇ3xx-ɹ/ʉʇ3xx-ʈ ʉʇ3xxɹ/ʉʇ3xx-ʈ 

Modbus ASCII ʉʇ3xx-ɹ/ʉʇ3xx-ʈ - 

Modbus TCP ʉʇ3xx-ʈ ʉʇ3xx-ʈ 

 

ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʧʦʨʪʦʚ PLC ʠ Download ʥʝ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʘʥʝʣʠ ʨʘʩʰʠʨʝʥʥʳʭ 

ʤʦʜʠʬʠʢʘʮʠʡ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ Modbus TCP Master ʠ Modbus TCP Slave. 

ʆʧʠʩʘʥʠʝ ʥʘʩʪʨʦʝʢ ʩʚʷʟʠ ʧʘʥʝʣʠ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʨʠʚʝʜʝʥʦ ʚ  ʧ. 5.3. 

ʇʨʠʤʝʨʳ ʥʘʩʪʨʦʡʢʠ ʦʙʤʝʥʘ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʦʩʪʫʧʥʳ ʥʘ ʩʘʡʪʝ owen.ru ʚ ʨʘʟʜʝʣʝ 

ʉʇ3xx/ʇʆ, ʧʨʠʤʝʨʳ ʠ ʠʥʩʪʨʫʢʮʠʠ.  

 

  

http://www.owen.ru/


5 ʅʘʩʪʨʦʡʢʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

 

49 

5.2 ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus 
 

ɽʩʣʠ ʧʘʥʝʣʴ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ Modbus Master, ʪʦ ʝʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʩʯʠʪʳʚʘʪʴ/ʟʘʧʠʩʳʚʘʪʴ 

ʟʥʘʯʝʥʠʷ ʠʟ ʨʝʛʠʩʪʨʦʚ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ. ʊʠʧ ʨʝʛʠʩʪʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 

(cʤ. ʨʠʩʫʥʦʢ 5.1). ʆʧʠʩʘʥʠʝ ʪʠʧʦʚ ʨʝʛʠʩʪʨʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 5.2. 

 

 

ʈʠʩʫʥʦʢ 5.1 ï ɺʳʙʦʨ ʪʠʧʘ ʨʝʛʠʩʪʨʦʚ Modbus ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʧʘʥʝʣʠ slave 

ʫʩʪʨʦʡʩʪʚʘ 

 

ʊʘʙʣʠʮʘ 5.2 ï ʊʠʧʳ ʨʝʛʠʩʪʨʦʚ ʧʨʦʪʦʢʦʣʘ Modbus 

ʆʙʦʟʥʘʯʝʥʠʝ ʊʠʧ ʨʝʛʠʩʪʨʦʚ 
ʊʠʧ 
ʜʘʥʥʳʭ 

ʊʠʧ ʜʦʩʪʫʧʘ 
ʌʫʥʢʮʠʠ Modbus 

0x Coils BOOL ʏʪʝʥʠʝ/ʟʘʧʠʩʴ 1 (0x01), 5 (0x05) 

1x Discrete inputs BOOL ʊʦʣʴʢʦ ʯʪʝʥʠʝ 2 (0x02) 

3x Input registers WORD ʊʦʣʴʢʦ ʯʪʝʥʠʝ 4 (0x04) 

4x Holding registers WORD ʏʪʝʥʠʝ/ʟʘʧʠʩʴ 3 (0x03), 6 (0x06), 16 (0x10) 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus: 

 

1. ʇʘʥʝʣʴ ʦʧʨʘʰʠʚʘʝʪ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʦʪʢʨʳʪʦʤ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʢʨʘʥʝ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʧʨʦʩ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ʠ ʧʨʠʚʷʟʳʚʘʪʴ ʢ ʛʨʘʬʠʯʝʩʢʠʤ 

ʵʣʝʤʝʥʪʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ. 

 

2. ɽʩʣʠ ʦʧʨʦʩ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʪʦ ʦʥʘ ʜʦʣʞʥʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʝʞʠʤʝ ʎʠʢʣ ʠʣʠ ʅʝʧʨʝʨʳʚʥʦ. ʆʜʥʦʢʨʘʪʥʳʡ ʦʧʨʦʩ ʧʦ ʫʩʣʦʚʠʶ ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʥʝʚʦʟʤʦʞʝʥ.  

 

3. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʚʦʜʘ (ʇʝʨʝʢʣʶʯʘʪʝʣʴ, ʎʠʬʨʦʚʦʡ ʚʚʦʜ, ʆʧʝʨʘʮʠʠ ʩ 

ʜʘʥʥʳʤʠ ʠ ʪ. ʜ.) ʧʘʥʝʣʴ ʟʘʧʠʩʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʚ slave-ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʮʠʢʣʠʯʝʩʢʠ, ʘ ʦʜʥʦʢʨʘʪʥʦ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ slave-ʫʩʪʨʦʡʩʪʚ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʢʣʶʯʝʥ ʪʘʡʤʘʫʪ ʦʞʠʜʘʥʠʷ ʟʘʧʨʦʩʘ ʦʪ ʤʘʩʪʝʨʘ, 

ʠʥʘʯʝ, ʥʘʧʨʠʤʝʨ, ʟʘʧʠʩʘʥʥʦʝ ʧʘʥʝʣʴʶ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʙʨʦʰʝʥʦ ʚ ʥʦʣʴ (ʪʘʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚ 

ʇʃʂ ʩ ʩʠʩʪʝʤʦʡ ʠʩʧʦʣʥʝʥʠʷ CODESYS V3.5). 

 

4. ʇʘʥʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪ ʛʨʫʧʧʦʚʳʝ ʟʘʧʨʦʩʳ ʢ slave-ʫʩʪʨʦʡʩʪʚʘʤ. ɽʩʣʠ ʚ 

ʛʨʫʧʧʦʚʦʡ ʟʘʧʨʦʩ ʚʭʦʜʠʪ ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ, ʢʦʪʦʨʳʡ ʦʪʩʫʪʩʪʚʫʝʪ ʚ slave-ʫʩʪʨʦʡʩʪʚʝ (ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʩ çʨʚʘʥʳʤʠè ʠʣʠ ʬʦʨʤʠʨʫʝʤʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʘʨʪʘʤʠ ʨʝʛʠʩʪʨʦʚ), ʪʦ ʚ ʦʪʚʝʪ 

ʚʤʝʩʪʦ ʜʘʥʥʳʭ ʧʨʠʭʦʜʠʪ ʩʦʦʙʱʝʥʠʝ ʩ ʢʦʜʦʤ ʦʰʠʙʢʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʧʨʘʰʠʚʘʝʤʳʭ 

ʨʝʛʠʩʪʨʦʚ ʚ ʦʜʥʦʤ ʛʨʫʧʧʦʚʦʤ ʟʘʧʨʦʩʝ ï 16. 

 

ʇʨʠ ʦʧʨʦʩʝ ʙʠʪ (0x ʠ 1x) ʧʘʥʝʣʴ ʩʦʟʜʘʝʪ ʛʨʫʧʧʦʚʳʝ ʟʘʧʨʦʩʳ ʩ ʢʨʘʪʥʦʩʪʴʶ ʘʜʨʝʩʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʦʧʨʘʰʠʚʘʝʤʳʭ ʨʝʛʠʩʪʨʦʚ ʚ 8 ʙʠʪ.  

ʇʨʠʤʝʨ: ʥʘ ʵʢʨʘʥʝ ʨʘʩʧʦʣʦʞʝʥʦ 6 ʠʥʜʠʢʘʪʦʨʦʚ ʩ ʧʨʠʚʷʟʘʥʥʳʤʠ ʙʠʪʘʤʠ slave-ʫʩʪʨʦʡʩʪʚʘ ï 0x0, 

0x21, 0x27, 0x28, 0x30 ʠ 0x36. ʇʘʥʝʣʴ ʩʬʦʨʤʠʨʫʝʪ ʜʚʘ ʟʘʧʨʦʩʘ ʢ slave-ʫʩʪʨʦʡʩʪʚʫ: ʧʝʨʚʳʡ ï ʥʘ 

ʯʪʝʥʠʝ 8 ʙʠʪ ʩ 0x0, ʚʪʦʨʦʡ ï ʥʘ ʯʪʝʥʠʝ 24 ʙʠʪ ʩ 0x16. 

 

ɺʦ ʚʨʝʤʷ ʦʧʨʦʩʘ ʨʝʛʠʩʪʨʦʚ (3x ʠ 4x) ʧʘʥʝʣʴ ʩʦʟʜʘʝʪ ʛʨʫʧʧʦʚʳʝ ʟʘʧʨʦʩʳ, ʝʩʣʠ ʨʘʟʨʳʚ ʤʝʞʜʫ 

ʦʧʨʘʰʠʚʘʝʤʳʤʠ ʨʝʛʠʩʪʨʘʤʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 4. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʝʛʠʩʪʨʳ 4x0 ʠ 4x5 ʙʫʜʫʪ ʩʯʠʪʘʥʳ 

ʦʜʥʠʤ ʛʨʫʧʧʦʚʳʤ ʟʘʧʨʦʩʦʤ (6 ʨʝʛʠʩʪʨʦʚ ʩ 4x0), ʘ 4x0 ʠ 4x6 ï ʜʚʫʤʷ ʦʜʠʥʦʯʥʳʤʠ. 

ʏʪʦʙʳ ʦʪʢʣʶʯʠʪʴ ʘʚʪʦʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧʦʚʳʭ ʟʘʧʨʦʩʦʚ ʩʣʝʜʫʝʪ ʚ ʥʘʩʪʨʦʡʢʘʭ ʢʘʞʜʦʛʦ ʠʟ 

ʵʣʝʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʧʨʦʩʝ, ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ ɼʠʥ. ʘʜʨ. ʠ ʫʢʘʟʘʪʴ ʨʝʛʠʩʪʨ, ʢʦʪʦʨʳʡ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʥʝʣʴʶ (ʪ. ʝ. ʝʛʦ ʟʥʘʯʝʥʠʝ ʚʩʝʛʜʘ ʨʘʚʥʦ 0). 

 

5. ʆʧʨʦʩ ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʤʘʢʨʦʩʦʚ. 

 

6. ʉʠʩʪʝʤʥʳʝ ʙʠʪr PFW26.2 ʠ PFW36.2 ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʢʣʶʯʘʪʴ ʜʣʷ Download-ʧʦʨʪʘ 

(PFW26.2) ʠ PLC-ʧʦʨʪʘ (PFW36.2) ʬʫʥʢʮʠʶ ʟʘʧʠʩʠ Modbus RTU (FALSE ï 0x06, TRUE ï 0x10), 

ʠʩʧʦʣʴʟʫʝʤʫʶ ʵʣʝʤʝʥʪʘʤʠ ʚʚʦʜʘ (ʥʘʧʨʠʤʝʨ, ʎʠʬʨʦʚʳʤ ʚʚʦʜʦʤ) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʴʶ. 

 

7. ɺ ʨʝʞʠʤʝ Modbus Slave ʚʩʝ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ ʷʚʣʷʶʪʩʷ holding ʨʝʛʠʩʪʨʘʤʠ, ʚʩʝ ʙʠʪʳ ï 

ʷʯʝʡʢʘʤʠ (coils). ʌʫʥʢʮʠʠ 02 (Read Discrete Inputs) ʠ 04 (Read Input Registers) ʥʝ ʧʦʜʜʝʨʞʘʥʳ. 

ʇʨʠʤʝʨʳ ʘʜʨʝʩʘʮʠʠ ʩʤ. ʚ ʪʘʙʣ. 4.1. 

 

8. ɺ ʨʝʞʠʤʝ Modbus Slave ʧʘʥʝʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʛʨʫʧʧʦʚʳʝ ʟʘʧʨʦʩʳ ʥʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ, ʧʨʠ 

ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʩʯʠʪʳʚʘʝʤʳʭ/ʟʘʧʠʩʳʚʘʝʤʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʛʠʩʪʨʦʚ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 120.  
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5.3 ʅʘʩʪʨʦʡʢʠ ʧʨʦʪʦʢʦʣʘ Modbus 
 

ʇʨʠʤʝʨʳ ʥʘʩʪʨʦʡʢʠ ʦʙʤʝʥʘ ʩ ʧʨʠʙʦʨʘʤʠ ʆɺɽʅ ʜʦʩʪʫʧʥʳ ʥʘ ʩʘʡʪʝ owen.ru ʚ ʨʘʟʜʝʣʝ ʉʇ3xx/ʇʆ, 

ʧʨʠʤʝʨʳ ʠ ʠʥʩʪʨʫʢʮʠʠ. 

 

5.3.1 Modbus RTU/Modbus ASCII 

 

ʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʧʦ ʧʨʦʪʦʢʦʣʘʤ Modbus RTU/Modbus ASCII ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ ʚʦ 

ʚʢʣʘʜʢʝ ʋʩʪʨʦʡʩʪʚʦ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ COM-ʧʦʨʪʦʚ ʧʘʥʝʣʠ (PLC-ʧʦʨʪ, Download-ʧʦʨʪ) ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ 

ʜʦʩʪʫʧʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ: 

1. Modbus RTU Master. 

2. Modbus ASCII Master. 

3. Modbus RTU Slave. 

 

  

ʈʠʩʫʥʦʢ 5.2 ï ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʧʦʨʪʦʚ ʧʘʥʝʣʠ 

 

ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʥʘʩʪʨʦʠʪʴ ʢʘʞʜʳʡ ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʨʪʦʚ. 
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ʊʘʙʣʠʮʘ 5.3 ï ʅʘʩʪʨʦʡʢʠ ʧʨʦʪʦʢʦʣʘ Modbus RTU/ASCII 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. ʉʢʦʨʦʩʪʴ 

 

 
 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʙʠʪ/ʩ 

2. ɹʠʪ ʜʘʥʥʳʭ 

 

 
 

ʂʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ. ʆʙʳʯʥʦ 
ʠʩʧʦʣʴʟʫʝʪʩʷ 8 ʙʠʪ  ʜʣʷ Modbus RTU, 

7 ʙʠʪ ï ʜʣʷ Modbus ASCII 

3. ʉʪʦʧ ʙʠʪ 

 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʧ ʙʠʪ. ʆʙʳʯʥʦ 
ʠʩʧʦʣʴʟʫʝʪʩʷ 1 ʙʠʪ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ 
ʢʦʥʪʨʦʣʷ ʯʝʪʥʦʩʪʠ, 2 ʙʠʪʘ ï ʚ ʩʣʫʯʘʝ 
ʦʪʩʫʪʩʪʚʠʷ ʢʦʥʪʨʦʣʷ ʯʝʪʥʦʩʪʠ 

4. 
ʂʦʥʪʨʦʣʴ 
ʯʝʪʥʦʩʪʠ 

 

 
 

ʅʘʣʠʯʠʝ/ʪʠʧ ʢʦʥʪʨʦʣʷ ʯʝʪʥʦʩʪʠ 

5. ɿʘʜʝʨʞʢʘ 
 

ɼʣʷ ʨʝʞʠʤʘ Master: 
ʟʘʜʝʨʞʢʘ ʤʝʞʜʫ ʟʘʧʨʦʩʘʤʠ 

 
 

6. 
ʇʝʨʝʜʘʯʘ 
ʜʘʥʥʳʭ  

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʧʘʥʝʣʴ 
ʤʦʞʝʪ ʟʘʧʠʩʳʚʘʪʴ ʜʘʥʥʳʝ ʚ ʜʨʫʛʠʝ 

ʫʩʪʨʦʡʩʪʚʘ 

7. ʇʦʚʪʦʨʦʚ  
ʂʦʣʠʯʝʩʪʚʦ ʧʦʧʳʪʦʢ ʩʚʷʟʠ ʩʦ slave-

ʫʩʪʨʦʡʩʪʚʦʤ 

8. 
ɺʠʨʪʫʘʣʴʥʳʡ 
ʘʜʨʝʩ  

ɼʘʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 
ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʢʦʥʬʠʛʫʨʘʪʦʨʘ 

9. 
ʀʟʤʝʥʠʪʴ 
ʧʦʨʷʜʦʢ 
ʨʝʛʠʩʪʨʦʚ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʝʥʷʝʪʩʷ ʧʦʨʷʜʦʢ ʨʝʛʠʩʪʨʦʚ ʜʣʷ 
ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ DWORD ʠ REAL 

(Float) 

  

 

ɽʩʣʠ ʧʘʥʝʣʴ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ Slave, ʪʦ ʧʦʤʠʤʦ ʥʘʩʪʨʦʝʢ ʠʟ ʪʘʙʣʠʮʳ 5.3 ʜʣʷ ʥʝʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʫʢʘʟʘʥ ʘʜʨʝʩ ʚ ʧʨʦʪʦʢʦʣʝ Modbus (Slave ID): 
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5.3.2 Modbus TCP 

 

ʄʦʜʠʬʠʢʘʮʠʷ ʧʘʥʝʣʠ ʉʇ3xx-ʈ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus TCP. ʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ ʥʘ ʚʢʣʘʜʢʝ ʋʩʪʨʦʡʩʪʚʦ.  

ɽʩʣʠ ʧʘʥʝʣʴ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ Modbus TCP Slave, ʪʦ ʜʦʩʪʘʪʦʯʥʦ ʫʢʘʟʘʪʴ ʝʝ ʩʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ 

(ʘʜʨʝʩʘʮʠʷ ʙʠʪʦʚ ʠ ʨʝʛʠʩʪʨʦʚ ʦʧʠʩʘʥʘ ʚ ʪʘʙʣʠʮʝ 4.1): 

 

 

ʈʠʩʫʥʦʢ 5.3 ï ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ ʧʘʥʝʣʠ 

 

ɽʩʣʠ ʧʘʥʝʣʴ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ Modbus TCP Master, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʠ ʥʘʩʪʨʦʠʪʴ ʢʘʞʜʦʝ 

ʠʟ ʧʦʜʢʣʶʯʝʥʥʳʭ slave-ʫʩʪʨʦʡʩʪʚ.  

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ TCP Slave ʫʩʪʨʦʡʩʪʚ ï 6 
(ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ï 8). ʂʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʩʢʠʭ ʧʦʜʢʣʶʯʝʥʠʡ ʢ ʧʘʥʝʣʠ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʝ 
ʦʛʨʘʥʠʯʝʥʦ. 

 

 

ʈʠʩʫʥʦʢ 5.4 ï ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ TCP  slave-ʫʩʪʨʦʡʩʪʚʘ 
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ʊʘʙʣʠʮʘ 5.4 ï ʅʘʩʪʨʦʡʢʠ ʧʘʥʝʣʠ ʚ ʨʝʞʠʤʝ Modbus TCP Master 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. IP-ʘʜʨʝʩ 

 

 
 

IP-ʘʜʨʝʩ slave-ʫʩʪʨʦʡʩʪʚʘ 

2. ʇʨʦʪʦʢʦʣ 

 

 
 

ʇʨʦʪʦʢʦʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ 
ʜʣʷ ʦʙʤʝʥʘ ʩʦ slave-
ʫʩʪʨʦʡʩʪʚʦʤ 

3. 
ʀʟʤʝʥʠʪʴ ʧʦʨʷʜʦʢ 
ʨʝʛʠʩʪʨʦʚ  

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ 
ʛʘʣʦʯʢʘ, ʪʦ ʤʝʥʷʝʪʩʷ 
ʧʦʨʷʜʦʢ ʨʝʛʠʩʪʨʦʚ ʜʣʷ 
ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ DWORD 

ʠ REAL (Float) 

4. 
ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʥʘʩʪʨʦʡʢʠ 

 

ɺʨʝʤʷ ʦʞʠʜʘʥʠʷ ï ʚʨʝʤʷ 
ʦʞʠʜʘʥʠʷ ʚʭʦʜʷʱʠʭ 
ʧʘʢʝʪʦʚ TCP/IP; 

 
ʊʘʡʤʘʫʪ ï ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʘ ʦʪ slave-
ʫʩʪʨʦʡʩʪʚʘ. ʇʦ ʝʛʦ  
ʠʩʪʝʯʝʥʠʶ ʧʘʥʝʣʴ 
ʧʨʠʩʪʫʧʘʝʪ ʢ ʦʧʨʦʩʫ 
ʩʣʝʜʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

5. ʇʦʧʳʪʦʢ  

ʂʦʣʠʯʝʩʪʚʦ ʧʦʧʳʪʦʢ 
ʫʩʪʘʥʦʚʢʠ ʩʚʟ̫ʠ ʩʦ slave-

ʫʩʪʨʦʡʩʪʚʦʤ 

5. 
ʕʢʩʧʦʨʪ ʩʪʘʪʫʩʘ 

ʩʚʷʟʠ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ 
ʛʘʣʦʯʢʘ, ʪʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ 
ʧʝʨʚʳʡ ʠʟ ʯʝʪʳʨʝʭ 

ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʜʣʷ ʵʢʩʧʦʨʪʘ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʩʪʘʪʫʩʝ ʩʚʷʟʠ: 
 

1 ʨʝʛʠʩʪʨ ï ʯʠʩʣʦ 
ʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ; 

 
2 ʨʝʛʠʩʪʨ ï ʯʠʩʣʦ 

ʥʝʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ; 
 

3 ʨʝʛʠʩʪʨ ï ʯʠʩʣʦ 
ʧʨʝʚʳʰʝʥʠʡ ʪʘʡʤʘʫʪʘ 
(ʧʦʩʣʝ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ 

ʧʦʚʪʦʨʦʚ); 
 

4 ʨʝʛʠʩʪʨ ï ʯʠʩʣʦ ʦʰʠʙʦʢ 
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6 ɿʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʚ ʧʘʥʝʣʴ 
 

6.1 ɿʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʯʝʨʝʟ USB B-ʧʦʨʪ 
 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʘʥʝʣʴʶ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʇʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ USB ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʙʝʣʷ ʪʠʧʘ A ï B: 

 

ʈʠʩʫʥʦʢ 6.1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʜʥʝʡ ʢʨʳʰʢʠ ʧʘʥʝʣʠ ʉʇ3xx-ʈ (ʧʦʨʪ USB B ʦʙʚʝʜʝʥ 

ʢʨʘʩʥʳʤ) 
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ʈʠʩʫʥʦʢ 6.2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʢʘʙʝʣʷ USB A ï B 

 

 

ɼʣʷ ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ ʚ ʧʘʥʝʣʴ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʫ ɿʘʛʨʫʟʠʪʴ ʧʨʦʝʢʪ (ʦʙʳʯʥʘʷ ʟʘʛʨʫʟʢʘ 

ʧʨʦʝʢʪʘ) ʠʣʠ ɿʘʛʨʫʟʠʪʴ ʧʨʦʝʢʪ ʩ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ (ʟʘʛʨʫʟʢʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʝʡ 

ʚʳʛʨʫʟʢʠ, ʥʘ ʧʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʧʘʨʦʣʴ) ʚ ʤʝʥʶ ʌʘʡʣ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʷʨʣʳʢʘ ʥʘ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

 

 

ʈʠʩʫʥʦʢ 6.3 ï ɿʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʚ ʧʘʥʝʣʴ 
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6.2 ʇʨʠʥʫʜʠʪʝʣʴʥʘʷ ʟʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ 
 

ɿʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʛʨʘʤʤʥʳʝ ʦʰʠʙʢʠ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ 

ʧʘʥʝʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʟʘʛʨʫʞʘʪʴ ʚ ʥʝʝ ʜʨʫʛʠʝ ʧʨʦʝʢʪʳ. ɼʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ 

ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ ʩʣʝʜʫʝʪ: 

1. ʆʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʧʘʥʝʣʠ. 

2. ʇʝʨʝʢʣʶʯʠʪʴ ʚʪʦʨʦʡ ʜʞʘʤʧʝʨ DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʧʘʥʝʣʠ ʚ ʧʦʣʦʞʝʥʠʝ ON: 

 

ʈʠʩʫʥʦʢ 6.4 ï DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʴ. ɼʞʘʤʧʝʨ 2 ʚ ʧʦʣʦʞʝʥʠʠ ON 

 

3. ɺʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʧʘʥʝʣʠ, ʧʦʜʢʣʶʯʠʪʴ ʢ ʥʝʡ USB ʠʣʠ ʥʫʣʴ-ʤʦʜʝʤʥʳʡ ʢʘʙʝʣʴ.  

ʇʨʦʝʢʪ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʧʘʥʝʣʴ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ɿʘʛʨʫʟʠʪʴ ʧʨʦʝʢʪ (ʦʙʳʯʥʘʷ ʟʘʛʨʫʟʢʘ 

ʧʨʦʝʢʪʘ) ʠʣʠ ɿʘʛʨʫʟʠʪʴ ʧʨʦʝʢʪ ʩ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ (ʟʘʛʨʫʟʢʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʝʡ 

ʚʳʛʨʫʟʢʠ, ʥʘ ʧʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʧʘʨʦʣʴ) ʚ ʤʝʥʶ ʌʘʡʣ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʷʨʣʳʢʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

 

ʈʠʩʫʥʦʢ 6.5 ï ɿʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʚ ʧʘʥʝʣʴ 

 

4. ʇʝʨʝʢʣʶʯʠʪʴ ʚʪʦʨʦʡ ʜʞʘʤʧʝʨ DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʧʘʥʝʣʠ ʚ ʧʦʣʦʞʝʥʠʝ OFF. 

 

 

ʈʠʩʫʥʦʢ 6.6 ï DIP-ʧʝʨʝʢʣʶʯʘʪʝʣʴ. ɼʞʘʤʧʝʨ 2 ʚ ʧʦʣʦʞʝʥʠʠ OFF 
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6.3 ɿʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʯʝʨʝʟ Download COM-ʧʦʨʪ 
 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʘʥʝʣʴʶ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʇʂ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-232 ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʫʣʴ-ʤʦʜʝʤʥʦʛʦ ʢʘʙʝʣʷ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʇʂ ʥʝ ʦʙʦʨʫʜʦʚʘʥʘ 

COM-ʧʦʨʪʦʤ ʠ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ USB/COM ʘʜʘʧʪʝʨ.  

 

ʇʈʀʄɽʏɸʅʀɽ 
ɿʘʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʯʝʨʝʟ Download-ʧʦʨʪ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʟʘʛʨʫʟʢʠ. 

 

 

ʈʠʩʫʥʦʢ 6.7 ï ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʜʥʝʡ ʢʨʳʰʢʠ ʧʘʥʝʣʠ ʉʇ3xx-ʈ 

(Download-ʧʦʨʪ ʦʙʚʝʜʝʥ ʢʨʘʩʥʳʤ) 

 

 

ʈʠʩʫʥʦʢ 6.8 ï ɺʥʝʰʥʠʡ ʚʠʜ ʥʫʣʴ-ʤʦʜʝʤʥʦʛʦ ʢʘʙʝʣʷ  
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ʅʦʤʝʨ COM-ʧʦʨʪʘ ʇʂ ʚʳʙʠʨʘʝʪʩʷ ʚ ʦʧʮʠʷʭ ʢʦʥʬʠʛʫʨʘʪʦʨʘ: 

 

ʈʠʩʫʥʦʢ 6.9 ï ɺʳʙʦʨ ʉOM-ʧʦʨʪʘ ʜʣʷ ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ 

 

 

 

 

 

6.4 ɺʳʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʠʟ ʧʘʥʝʣʠ 
 

ʇʨʦʝʢʪ ʤʦʞʥʦ ʚʳʛʨʫʟʠʪʴ ʠʟ ʧʘʥʝʣʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʥ ʙʳʣ ʟʘʛʨʫʞʝʥ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ɿʘʛʨʫʟʠʪʴ ʧʨʦʝʢʪ ʩ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. 

ʇʨʦʝʢʪ ʤʦʞʥʦ ʚʳʛʨʫʟʠʪʴ ʢʦʤʘʥʜʦʡ ɺʳʛʨʫʟʠʪʴ ʧʨʦʝʢʪ. ɽʩʣʠ ʥʘ ʵʪʘʧʝ ʟʘʛʨʫʟʢʠ ʥʘ ʧʨʦʝʢʪ ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥ ʧʘʨʦʣʴ, ʪʦ ʦʥ ʧʦʪʨʝʙʫʝʪʩʷ ʜʣʷ ʚʳʛʨʫʟʢʠ ʧʨʦʝʢʪʘ. 

 

 

ʈʠʩʫʥʦʢ 6.14 ï ɺʳʛʨʫʟʢʘ ʧʨʦʝʢʪʘ ʠʟ ʧʘʥʝʣʠ 

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ɺʦ ʚʨʝʤʷ ʚʳʛʨʫʟʢʠ ʧʨʦʝʢʪʘ ʟʥʘʯʝʥʠʷ PSW ʨʝʛʠʩʪʨʦʚ ʧʘʥʝʣʠ ʦʙʥʫʣʷʶʪʩʷ. 
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7 ʆʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ  
 

7.1 ɻʨʘʬʠʢʘ (ʩʪʘʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ) 
 

ɼʣʷ ʜʦʙʘʚʣʝʥʠ ̫ ʵʣʝʤʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ɻʨʘʬʠʢʘ ʩʣʝʜʫʝʪ ʧʨʠ ʟʘʞʘʪʦʡ ʃʂʄ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨ 

ʵʣʝʤʝʥʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʧʫʩʪʠʪʴ ʢʣʘʚʠʰʫ ʤʳʰʠ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʃʦʤʘʥʘʷ/ʄʥʦʛʦʫʛʦʣʴʥʠʢ 

ʠ ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʢʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʥʘʞʘʪʠʝ ʃʂʄ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ ʪʦʯʢʫ 

ʵʣʝʤʝʥʪʘ.  ʇʦʩʣʝʜʥʷʷ ʪʦʯʢʘ ʩʦʟʜʘʝʪʩʷ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʃʂʄ. 

 

7.1.1 ʃʠʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 7.1 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʃʠʥʠʷ 

 

 ʕʣʝʤʝʥʪ ʃʠʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʧʨʷʤʳʭ ʣʠʥʠʡ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.1. 

 

 

ʈʠʩʫʥʦʢ 7.2 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʃʠʥʠ,̫ ʚʢʣʘʜʢʘ ʃʠʥʠʷ 

 

 

ʊʘʙʣʠʮʘ 7.1 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʃʠʥʠʷ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʃʠʥʠʷ 
 

1.1. ʊʦʣʱʠʥʘ 

 

 
 

ʊʦʣʱʠʥʘ ʣʠʥʠʠ ʚ ʧʠʢʩʝʣʷʭ 

1.2. 
ʇʨʦʟʨʘʯʥʦʩʪʴ 

(%) 

 

 
 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʣʠʥʠʠ, % (0 ï 
ʧʦʣʥʦʩʪʴʶ ʥʝʧʨʦʟʨʘʯʥʘ, 100 ï 
ʧʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʘ) 
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7.1.2 ɼʫʛʘ 

 

 

ʈʠʩʫʥʦʢ 7.3 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɼʫʛʘ 

 ʕʣʝʤʝʥʪ ɼʫʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʢʨʠʚʳʭ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.2. 

 

 

 

ʈʠʩʫʥʦʢ 7.4 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɼʫʛʘ, ʚʢʣʘʜʢʘ ʂʦʦʨʜʠʥʘʪʳ 

 

ʊʘʙʣʠʮʘ 7.2 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɼʫʛʘ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʫʛʘ 
 

1.1. ʊʦʣʱʠʥʘ 

 

 
 

ʊʦʣʱʠʥʘ ʣʠʥʠʠ ʚ ʧʠʢʩʝʣʷʭ 

 
2. 

 
ɺʢʣʘʜʢʘ ʂʦʦʨʜʠʥʘʪʳ 

 
ʇʘʨʘʤʝʪʨʳ ʜʘʥʥʦʡ ʚʢʣʘʜʢʠ ʥʦʩʷʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʠʟʤʝʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʜʫʛʠ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʤʝʱʝʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ. 

2.1. 
ʅʘʯʘʣʴʥʘʷ 
ʪʦʯʢʘ 

 

 
 

ʂʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʜʫʛʠ 
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ʊʘʙʣʠʮʘ 7.2 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɼʫʛʘ (ʦʢʦʥʯ.) 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2.2. 
ʂʦʥʝʯʥʘʷ 
ʪʦʯʢʘ 

 

 
 

ʂʦʦʨʜʠʥʘʪʳ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʜʫʛʠ 

2.3. ʋʛʦʣ 

 

 
 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʜʫʛʠ 

3. 
 

ɺʢʣʘʜʢʘ ʉʝʢʪʦʨ 
 

3.1. ʉʝʢʪʦʨ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ɻʣʝʤʝʥʪ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʩʝʢʪʦʨʘ: 

 

 
 

4. 

 
ɺʢʣʘʜʢʘ ɿʘʧʦʣʥʝʥʠʝ 

 
ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʚ ʧʦʣʝ çʉʝʢʪʦʨè, ʠ ʧʦʟʚʦʣʷʝʪ 

ʚʳʙʨʘʪʴ ʪʠʧ ʠ ʮʚʝʪ ʟʘʣʠʚʢʠ ʵʣʝʤʝʥʪʘ. 
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7.1.3 ʇʨʷʤʦʫʛʦʣʴʥʠʢ, ʉʢʨʫʛʣʝʥʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʕʣʣʠʧʩ 

 

 

ʈʠʩʫʥʦʢ 7.5 ï ʗʨʣʳʢʠ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʦʚ ʇʨʷʤʦʫʛʦʣʴʥʠʢ, ʉʢʨʫʛʣʝʥʥʳʡ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʕʣʣʠʧʩ 

 

 ʕʣʝʤʝʥʪʳ ʇʨʷʤʦʫʛʦʣʴʥʠʢ, ʉʢʨʫʛʣʝʥʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʕʣʣʠʧʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.3. 

 

 

ʈʠʩʫʥʦʢ 7.6 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʇʨʷʤʦʫʛʦʣʴʥʠʢ, ʚʢʣʘʜʢʘ ʃʠʥʠʷ 

 

 

ʊʘʙʣʠʮʘ 7.3 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʇʨʷʤʦʫʛʦʣʴʥʠʢ, ʉʢʨʫʛʣʝʥʥʳʡ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʕʣʣʠʧʩ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʃʠʥʠʷ 
 

1.1. ʊʦʣʱʠʥʘ 

 

 
 

ʊʦʣʱʠʥʘ ʢʦʥʪʫʨʘ ʵʣʝʤʝʥʪʘ ʚ ʧʠʢʩʝʣʷʭ 

 
2. 

 
ɺʢʣʘʜʢʘ ɿʘʧʦʣʥʝʥʠʝ 

 
ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʠ ʮʚʝʪ ʟʘʣʠʚʢʠ ʵʣʝʤʝʥʪʘ. 
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7.1.4 ʃʦʤʘʥʘʷ/ʄʥʦʛʦʫʛʦʣʴʥʠʢ 

 

 

ʈʠʩʫʥʦʢ 7.7 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʃʦʤʘʥʘʷ/ʄʥʦʛʦʫʛʦʣʴʥʠʢ 

 

 ʕʣʝʤʝʥʪ ʃʦʤʘʥʘʷ/ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ. ʂʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʥʘʞʘʪʠʝ ʃʂʄ ʥʘ ʦʙʣʘʩʪʴ ʨʘʙʦʯʝʛʦ ʧʦʣʷ ʩʦʟʜʘʝʪ ʥʦʚʫʶ 

ʪʦʯʢʫ ʵʣʝʤʝʥʪʘ. ʏʪʦʙʳ ʦʢʦʥʯʠʪʴ ʩʦʟʜʘʥʠʝ ʬʠʛʫʨʳ, ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʧʦʩʣʝʜʥʶʶ ʪʦʯʢʫ ʜʚʦʡʥʳʤ 

ʥʘʞʘʪʠʝʤ ʃʂʄ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.4. 

 

 

 

ʈʠʩʫʥʦʢ 7.8 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʃʦʤʘʥʘʷ/ʄʥʦʛʦʫʛʦʣʴʥʠʢ, ʚʢʣʘʜʢʘ 

ʃʦʤʘʥʘʷ/ʄʥʦʛʦʫʛʦʣʴʥʠʢ 
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ʊʘʙʣʠʮʘ 7.4 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʃʦʤʘʥʘʷ/ʄʥʦʛʦʫʛʦʣʴʥʠʢ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʃʠʥʠʷ 
 

1.1. ʊʦʣʱʠʥʘ 

 

 
 

ʊʦʣʱʠʥʘ ʢʦʥʪʫʨʘ ʵʣʝʤʝʥʪʘ ʚ ʧʠʢʩʝʣʷʭ 

2. 
 

ɺʢʣʘʜʢʘ ʃʦʤʘʥʘʷ/ʄʥʦʛʦʫʛʦʣʴʥʠʢ 
 

2.1. ʃʦʤʘʥʘʷ  

ɽʩʣʠ ʛʘʣʦʯʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ ʧʝʨʚʘʷ 
ʠ ʧʦʩʣʝʜʥʷʷ ʪʦʯʢʘ ʵʣʝʤʝʥʪʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʝʜʠʥʷʶʪʩʷ, ʦʙʨʘʟʫʷ 
ʤʥʦʛʦʫʛʦʣʴʥʠʢ 

2.2. ʇʦʚʦʨʦʪ 
 

ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʵʣʝʤʝʥʪʘ (ʧʦʚʦʨʦʪ 
ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ ʤʝʥʶ 

ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʘ) 

 
3. 

 
ɺʢʣʘʜʢʘ ɿʘʧʦʣʥʝʥʠʝ 

 
ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʚ ʧʦʣʝ çʃʦʤʘʥʘʷè, ʠ ʧʦʟʚʦʣʷʝʪ 

ʚʳʙʨʘʪʴ ʪʠʧ ʠ ʮʚʝʪ ʟʘʣʠʚʢʠ ʵʣʝʤʝʥʪʘ. 
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7.1.5 ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʩ ʟʘʧʦʣʥʝʥʠʝʤ 

 

ʈʠʩʫʥʦʢ 7.9 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʩ ʟʘʧʦʣʥʝʥʠʝʤ 

 

 ʕʣʝʤʝʥʪ ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʩ ʟʘʜʘʥʥʳʤ ʫʨʦʚʥʝʤ ʟʘʣʠʚʢʠ. ʂʘʞʜʦʝ ʧʦʩʣʝʜʫʶʱʝʝ ʥʘʞʘʪʠʝ ʃʂʄ ʥʘ ʦʙʣʘʩʪʠ 

ʨʘʙʦʯʝʛʦ ʧʦʣʷ ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʪʦʯʢʫ ʵʣʝʤʝʥʪʘ. ɼʣʷ ʦʢʦʥʯʘʥʠʷ ʩʦʟʜʘʥʠʷ ʬʠʛʫʨʳ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ 

ʧʦʩʣʝʜʥʶʶ ʪʦʯʢʫ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʃʂʄ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣ. 7.5. 

 

 

ʈʠʩʫʥʦʢ 7.10 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʩ ʟʘʧʦʣʥʝʥʠʝʤ, ʚʢʣʘʜʢʘ 

ɿʘʣʠʚʢʘ 

 

ʊʘʙʣʠʮʘ 7.5 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʄʥʦʛʦʫʛʦʣʴʥʠʢ ʩ ʟʘʧʦʣʥʝʥʠʝʤ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɿʘʣʠʚʢʘ 
 

1.1. 
ʅʘʧʨʘʚʣʝʥʠʝ 
ʟʘʣʠʚʢʠ 

 

 
 

ʅʘʧʨʘʚʣʝʥʠʝ ʟʘʣʠʚʢʠ ʵʣʝʤʝʥʪʘ 

1.2. 
ʋʨʦʚʝʥʴ 
ʟʘʣʠʚʢʠ  

ʋʨʦʚʝʥʴ ʟʘʣʠʚʢʠ ʵʣʝʤʝʥʪʘ ʚ 
ʧʠʢʩʝʣʷʭ 
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7.1.6 ʈʘʤʢʘ 

 

 

ʈʠʩʫʥʦʢ 7.11. ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʈʘʤʢʘ 

 

 ʕʣʝʤʝʥʪ ʈʘʤʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʢʦʥʪʫʨʦʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʬʦʨʤʳ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 
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7.1.7 ʀʟʦʙʨʘʞʝʥʠʝ 

 

 

ʈʠʩʫʥʦʢ 7.12 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʀʟʦʙʨʘʞʝʥʠʝ 

 

 ʕʣʝʤʝʥʪ ʀʟʦʙʨʘʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʧʫʣʷʨʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʪʦʚ (.jpg, .png, 

.bmp ʠ ʪ. ʜ.). 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.6. 

 

 

ʈʠʩʫʥʦʢ 7.13 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʟʦʙʨʘʞʝʥʠʝ, ʚʢʣʘʜʢʘ ʀʟʦʙʨʘʞʝʥʠʝ 
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ʊʘʙʣʠʮʘ 7.6 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʟʦʙʨʘʞʝʥʠʝ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʀʟʦʙʨʘʞʝʥʠʝ 
 

1.1. ʇʨʦʟʨʘʯʥʦʩʪʴ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʇʨʦʟʨʘʯʥʦʩʪʴ, ʪʦ 
ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨ ʄʘʩʢʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʩ 
ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʀʟʤʝʥʠʪʴ (ʧʧ. 1.2) ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ 
ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʦʝ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʯʝʨʥʦ-
ʙʝʣʦʤ ʮʚʝʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢ ʄʘʩʢʝ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ 

ʮʚʝʪʘ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 
 

 

1.2. ʀʟʤʝʥʠʪʴ 
 

 
ɺʳʙʦʨ ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ, ʦʪʦʙʨʘʞʘʝʤʦʛʦ 

ʵʣʝʤʝʥʪʦʤ 
 

1.3. ɿʘʧʦʣʥʝʥʠʝ 

 

ʊʠʧ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʵʣʝʤʝʥʪʫ: 

 
ʈʘʩʪʷʥʫʪʴ ï ʛʨʘʬʠʯʝʩʢʠʡ ʬʘʡʣ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʜʦ 

ʨʘʟʤʝʨʦʚ ʵʣʝʤʝʥʪʘ; 
 

ʈʘʟʤʥʦʞʠʪʴ ï ʧʣʦʱʘʜʴ ʵʣʝʤʝʥʪʘ ʟʘʧʦʣʥʷʝʪʩʷ 
ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʧʠʡ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ 

 
 

1.4. ʇʦʚʝʨʥʫʪʴ 

 

 
 

ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʵʣʝʤʝʥʪʘ (ʧʦʚʦʨʦʪ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ 
ʟʘʢʨʳʪʠʷ ʤʝʥʶ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʘ) 
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7.2 ʊʝʢʩʪ 
 

7.2.1 ʉʪʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ 

 

 

ʈʠʩʫʥʦʢ 7.14 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʊʝʢʩʪ 

 

 ʕʣʝʤʝʥʪ ʉʪʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ 

ʥʝʠʟʤʝʥʷʝʤʦʛʦ ʪʝʢʩʪʘ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.7. 

 

 

ʈʠʩʫʥʦʢ 7.15 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʉʪʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ, ʚʢʣʘʜʢʘ ʊʝʢʩʪ 
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ʊʘʙʣʠʮʘ 7.7 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʉʪʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʊʝʢʩʪ 
 

1.1. ʊʝʢʩʪ 

 

 
 

ʊʝʢʩʪ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʵʣʝʤʝʥʪʦʤ 

1.2. ʄʫʣʴʪʠʷʟʳʯʥʳʡ 

 

 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʪʝʢʩʪ 
ʵʣʝʤʝʥʪʘ ʩʪʘʥʦʚʠʪʩʷ 
ʤʫʣʴʪʠ̫ ʟʳʯʥʳʤ 

1.3. ʐʨʠʬʪ 

 

 
 

ɺʳʙʦʨ ʰʨʠʬʪʘ ʪʝʢʩʪʘ ʵʣʝʤʝʥʪʘ 

1.4. ʉʪʠʣʴ ʰʨʠʬʪʘ 

 

 
 

ʅʘʩʪʨʦʡʢʠ ʩʪʠʣʷ ʪʝʢʩʪʘ ʵʣʝʤʝʥʪʘ 

1.5. ʗʟʳʢʠ 
 

ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʩʪʘʥʦʚʠʪʩʷ 
ʘʢʪʠʚʝʥ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʚ 

ʧʧ. 1.2. 
 

ʉʦʜʝʨʞʠʪ ʤʫʣʴʪʠʷʟʳʯʥʳʡ ʪʝʢʩʪ 
ʵʣʝʤʝʥʪʘ. 

1.6. ɺʠʜ 

 

 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʚʦʢʨʫʛ 
ʵʣʝʤʝʥʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʦʥʪʫʨ. ʉ 
ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʀʟʤʝʥʠʪʴ ʤʦʞʥʦ 
ʚʳʙʨʘʪʴ ʬʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʵʣʝʤʝʥʪʘ 

1.7. ɺʳʨʘʚʥʠʚʘʥʠʝ 

 

 
 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʵʣʝʤʝʥʪʘ 

1.8. ɹʠʪ ʚʠʜʠʤʦʩʪʠ 

 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʤʦʞʥʦ 
ʚʳʙʨʘʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 
ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʠʜʠʤʦʩʪʴ 
ʵʣʝʤʝʥʪʘ (ɺʓʂʃ ï ʵʣʝʤʝʥʪ ʥʝ 
ʚʠʜʝʥ, ɺʂʃ ïɻ ʣʝʤʝʥʪ ʚʠʜʝʥ) 
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7.2.2 ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʝʢʩʪ 

 

 

ʈʠʩʫʥʦʢ 7.16 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʝʢʩʪ 

 

 ʕʣʝʤʝʥʪ ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʝʢʩʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ (ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ) ʪʝʢʩʪʘ. ʕʣʝʤʝʥʪ 

ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ ʰʝʩʪʥʘʜʮʘʪʠ ʨʘʟʣʠʯʥʳʭ ʪʝʢʩʪʦʚ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʠʜʝʥʪʠʯʥʳ ʧʘʨʘʤʝʪʨʘʤ ʵʣʝʤʝʥʪʘ ʊʝʢʩʪ. 

 

 

7.2.3 ɺʘʨʠʘʮʠʦʥʥʳʡ ʪʝʢʩʪ 

 

 

ʈʠʩʫʥʦʢ 7.17 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɺʘʨʠʘʮʠʦʥʥʳʡ ʪʝʢʩʪ 

 

 ʕʣʝʤʝʥʪ ɺʘʨʠʘʮʠʦʥʥʳʡ ʪʝʢʩʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ (ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ) ʪʝʢʩʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʵʣʝʤʝʥʪʘ ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʝʢʩʪ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʢʩʪʦʚ ʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʝʥʦ ʰʝʩʪʥʘʜʮʘʪʴʶ, 

ɺʘʨʠʘʮʠʦʥʥʳʡ ʪʝʢʩʪ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ 65536 ʩʦʦʙʱʝʥʠʡ (ʚ ʜʠʘʧʘʟʦʥʝ ī32768é32767). 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʠʜʝʥʪʠʯʥʳ ʧʘʨʘʤʝʪʨʘʤ ʵʣʝʤʝʥʪʘ ʊʝʢʩʪ. 
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7.2.4 ɹʝʛʫʱʘʷ ʩʪʨʦʢʘ 

 

 

ʈʠʩʫʥʦʢ 7.18 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɹʝʛʫʱʘʷ ʩʪʨʦʢʘ 

 

 ʕʣʝʤʝʥʪ ɹʝʛʫʱʘʷ ʩʪʨʦʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʧʘʥʝʣʠ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ. ʇʦʤʠʤʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʚ ʩʪʨʦʢʝ ʤʦʞʥʦ 

ʦʪʦʙʨʘʟʠʪʴ ʚʘʨʠʘʮʠʦʥʥʳʡ ʪʝʢʩʪ ʠ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʦʚ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩʣʝʜʫʝʪ 

ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʧʫʩʪʦʤ ʧʦʣʝ ʚʢʣʘʜʢʠ ʉʦʦʙʱʝʥʠʝ ʠ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ʅʦʚʦʝ ʩʦʦʙʱʝʥʠʝ. ɼʣʷ 

ʩʦʟʜʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʷʯʝʡʢʝ (ʩʤ. ʨʠʩʫʥʦʢ 7.19). 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.8. 

 

 

 

 

ʈʠʩʫʥʦʢ 7.19 ï ʅʘʩʪʨʦʡʢʠ ʵʣʝʤʝʥʪʘ ɹʝʛʫʱʘʷ  ʩʪʨʦʢʘ, ʚʢʣʘʜʢʘ ʉʦʦʙʱʝʥʠʝ 
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ʊʘʙʣʠʮʘ 7.8 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɹʝʛʫʱʘʷ ʩʪʨʦʢʘ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ʉʦʦʙʱʝʥʠʝ (ʩʤ. ʨʠʩʫʥʦʢ 7.19) 

 
ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʙʱʝʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ. ɼʣʷ 
ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʧʫʩʪʦʤ ʧʦʣʝ ʚʢʣʘʜʢʠ ʠ ʚʳʙʨʘʪʴ 
ʢʦʤʘʥʜʫ ʅʦʚʦʝ ʩʦʦʙʱʝʥʠʝ. ɿʘʪʝʤ ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʷʯʝʡʢʝ ʩʪʦʣʙʮʘ ʉʦʜʝʨʞʘʥʠʝ ʠ 
ʚʳʙʨʘʪʴ ʪʠʧ ʩʦʜʝʨʞʠʤʦʛʦ ï ʪʝʢʩʪ, ʚʘʨʠʘʮʠʦʥʥʳʡ ʪʝʢʩʪ ʠʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ (ʠʭ 
ʧʘʨʘʤʝʪʨʳ ʦʧʠʩʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʫʥʢʪʘʭ). ɺ ʩʦʦʙʱʝʥʠʠ ʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʳʚʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩʦʜʝʨʞʠʤʦʛʦ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʘʟʥʳʭ ʪʠʧʘʤ. ɺ ʩʪʦʣʙʮʝ 
ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʜʚʦʡʥʦʛʦ ʥʘʞʘʪʠʷ ʃʂʄ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 
ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʠʜʠʤʦʩʪʴ ʩʪʨʦʢʠ (ɺʂʃ ï ʩʪʨʦʢʘ ʚʠʜʥʘ, ɺʓʂʃ ï ʩʪʨʦʢʘ ʥʝ ʚʠʜʥʘ) 

 

2. 
 

ɺʢʣʘʜʢʘ ʕʣʝʤʝʥʪ 
 

2.1. ʈʘʩʧʦʣʦʞʝʥʠʝ (Y) 

 

 
 

ʂʦʦʨʜʠʥʘʪʘ ɻʣʝʤʝʥʪʘ ʧʦ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ 

2.2. ʐʘʛ ʩʦʦʙʱʝʥʠʡ 

 

 
 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 
ʩʦʦʙʱʝʥʠʷʤʠ ʩʪʨʦʢʠ ʚ 

ʧʠʢʩʝʣʷʭ 

2.3. 
ʉʢʦʨʦʩʪʴ 
ʧʨʦʢʨʫʪʢʠ  

ɺʨʝʤʷ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʧʨʦʢʨʫʪʢʠ 
ʩʪʨʦʢʠ (1 ï 100 ʩ, 10 ï 10 ʩ, 100 

ï 1 ʩ  ʠ ʪ. ʜ.) 
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7.3 ʇʝʨʝʢʣʶʯʘʪʝʣʠ/ʀʥʜʠʢʘʪʦʨʳ 
 

7.3.1 ʀʥʜʠʢʘʪʦʨ 

 

 

ʈʠʩʫʥʦʢ 7.20 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʀʥʜʠʢʘʪʦʨ 

 

 ʕʣʝʤʝʥʪ ʀʥʜʠʢʘʪʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʨʠʚʷʟʘʥʥʦʛʦ ʙʠʪʘ 

(ɺʂʃ/ɺʓʂʃ). 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.9. 

 

 

 

ʈʠʩʫʥʦʢ 7.21 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʥʜʠʢʘʪʦʨ, ʚʢʣʘʜʢʘ ʀʥʜʠʢʘʪʦʨ 
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ʊʘʙʣʠʮʘ 7.9 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʥʜʠʢʘʪʦʨ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʀʥʜʠʢʘʪʦʨ 
 

1.1. ɺʠʜ 

 

ɺʂʃ ï ʥʘʩʪʨʦʡʢʘ ʚʢʣʶʯʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʵʣʝʤʝʥʪʘ; 

ɺʓʂʃ ï ʥʘʩʪʨʦʡʢʘ ʦʪʢʣʶʯʝʥʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ; 

 
ʀʟʤʝʥʠʪʴ ï ʚʳʙʦʨ ʠʟʦʙʨʘʞʝʥʠʷ 

ʵʣʝʤʝʥʪʘ ʠʟ ʰʘʙʣʦʥʦʚ ʵʣʝʤʝʥʪʘ (ʰʘʙʣʦʥ 
ʦʧʨʝʜʝʣʷʝʪ ʦʙʘ ʩʦʩʪʦʷʥʠʷ); 

ɹʠʙʣʠʦʪʝʢʘ ï ʚʳʙʦʨ ʠʟʦʙʨʘʞʝʥʠʷ 
ʵʣʝʤʝʥʪʘ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʤʝʥʪʦʚ (ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʩʦʩʪʦʷʥʠʡ); 
ʉʦʭʨʘʥʠʪʴ ï ʩʦʭʨʘʥʝʥʠʝ ʪʝʢʫʱʝʛʦ 
ʠʟʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʘ ʚ ʙʠʙʣʠʦʪʝʢʫ 

ʵʣʝʤʝʥʪʦʚ; 
 

ʉʢʨʳʪʴ ʢʥʦʧʢʫ ï ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ 
ʛʘʣʦʯʢʘ, ʪʦ ɻʣʝʤʝʥʪ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʚʠʜʝʥ 
ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʦ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

1.2. 
ʀʩʧʦʣʴʟʦʚʘʪ
ʴ ʪʝʢʩʪ 

 

 
 

ʊʝʢʩʪ ʵʣʝʤʝʥʪʘ (ʨʘʟʣʠʯʥʳʡ ʜʣʷ 
ʩʦʩʪʦʷʥʠʡ ɺʂʃ ʠ ɺʓʂʃ), ʥʘʩʪʨʦʡʢʠ ʝʛʦ 
ʰʨʠʬʪʘ, ʩʪʠʣʷ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ. ɽʩʣʠ 
ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʄʫʣʴʪʠʷʟʳʯʥʳʡ, ʪʦ 
ʪʝʢʩʪ ʵʣʝʤʝʥʪʘ ʟʘʜʘʝʪʩʷ ʚ ʤʝʥʶ ʗʟʳʢʠ 

1.3. 
ɹʠʪ 

ʚʠʜʠʤʦʩʪʠ  

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʤʦʞʥʦ 
ʚʳʙʨʘʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ 
ʦʧʨʝʜʝʣʷʪʴ ʚʠʜʠʤʦʩʪʴ ʵʣʝʤʝʥʪʘ (ɺʓʂʃ ï 
ʵʣʝʤʝʥʪ ʥʝ ʚʠʜʝʥ, ɺʂʃ ï ʵʣʝʤʝʥʪ ʚʠʜʝʥ) 

2. 
 

ɺʢʣʘʜʢʘ ʄʠʛʘʥʠʝ 
 

2.1. 
ʋʩʣʦʚʠʝ 
ʤʠʛʘʥʠʷ 

 

ʈʝʞʠʤ ʤʠʛʘʥʠʷ ʵʣʝʤʝʥʪʘ: 
 

ʅʠʢʦʛʜʘ ï ʵʣʝʤʝʥʪ ʥʠʢʦʛʜʘ ʥʝ ʤʠʛʘʝʪ; 
ʢʦʛʜʘ ɺʂʃ ï ʵʣʝʤʝʥʪ ʤʠʛʘʝʪ ʚʦ 
ʚʢʣʶʯʝʥʥʦʤ (ɺʂʃ) ʩʦʩʪʦʷʥʠʠ; 
ʢʦʛʜʘ ɺʓʂʃ ï ʵʣʝʤʝʥʪ ʤʠʛʘʝʪ ʚ 
ʦʪʢʣʶʯʝʥʥʦʤ (ɺʓʂʃ) ʩʦʩʪʦʷʥʠʠ 

2.2. ʉʢʦʨʦʩʪʴ 

 

 
 

ʉʢʦʨʦʩʪʴ ʤʠʛʘʥʠʷ ʠʥʜʠʢʘʪʦʨʘ 
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7.3.2 ʇʝʨʝʢʣʶʯʘʪʝʣʴ 

 

 

ʈʠʩʫʥʦʢ 7.22 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʇʝʨʝʢʣʶʯʘʪʝʣʴ 

 

 ʕʣʝʤʝʥʪ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʙʠʪʘ 

(ɺʂʃ/ɺʓʂʃ). 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.10. 

 

 

ʈʠʩʫʥʦʢ 7.23 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʇʝʨʝʢʣʶʯʘʪʝʣʴ, ʚʢʣʘʜʢʘ ɼʝʡʩʪʚʠʝ 

 

ʊʘʙʣʠʮʘ 7.10 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʇʝʨʝʢʣʶʯʘʪʝʣʴ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʝʡʩʪʚʠʝ 
 

1.1. 
ʇʝʨʝʢʣʶʯʝʥʠʝ 
ʙʠʪʘ ʚ 
ʩʦʩʪʦʷʥʠʝ  

ɼʝʡʩʪʚʠʝ, ʚʳʧʦʣʥʷʝʤʦʝ ʧʨʠ 
ʥʘʞʘʪʠʠ ʥʘ ʵʣʝʤʝʥʪ: 

 
ɺʂʃ ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʠʪʘ ʚ 

ʩʦʩʪʦʷʥʠʝ ɺʂʃ; 
 

ɺʓʂʃ ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʠʪʘ ʚ 
ʩʦʩʪʦʷʥʠʝ ɺʓʂʃ; 

 
ʀʥʚʝʨʩʠʷ ï ʧʝʨʝʢʣʶʯʝʥʠʝ 
ʵʣʝʤʝʥʪʘ ʚ ʩʦʩʪʦʷʥʠʝ, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʪʝʢʫʱʝʤʫ; 
 

ɺʂʃ, ʧʦʢʘ ʥʘʞʘʪʘ ï 
ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʠʪʘ ʚ ʩʦʩʪʦʷʥʠʝ 
ɺʂʃ ʥʘ ʚʨʝʤʷ ʟʘʞʘʪʠʷ ʵʣʝʤʝʥʪʘ, 
ʧʦʩʣʝ ʦʪʧʫʩʢʘʥʠʷ ï ʧʝʨʝʢʣʶʯʝʥʠʝ 

ʚ ʩʦʩʪʦʷʥʠʝ ɺʓʂʃ 
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7.3.3 ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʩ ʠʥʜʠʢʘʮʠʝʡ 

 

 

ʈʠʩʫʥʦʢ 7.24 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʩ ʠʥʜʠʢʘʮʠʝʡ 

 

 ʕʣʝʤʝʥʪ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʩ ʠʥʜʠʢʘʮʠʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʩʦʩʪʦʷʥʠʡ ʧʨʠʚʷʟʘʥʥʳʭ ʙʠʪ (ɺʂʃ/ɺʓʂʃ). ʂ ʵʣʝʤʝʥʪʫ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʷʟʘʥ ʢʘʢ ʦʜʠʥ ʙʠʪ 

(ʦʪʦʙʨʘʞʝʥʠʝ ʙʠʪʘ 1, ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʠʪʘ 1), ʪʘʢ ʠ ʜʚʘ (ʦʪʦʙʨʘʞʝʥʠʝ ʙʠʪʘ 1, ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʠʪʘ 2). 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥ rʚ ʧ. 3.7. 

 ʇʦʩʢʦʣʴʢʫ ʵʣʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʀʥʜʠʢʘʪʦʨ ʠ ʇʝʨʝʢʣʶʯʘʪʝʣʴ, ʪʦ ʝʛʦ 

ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥ rʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʫʥʢʪʘʭ. 
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7.3.4 ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 

 

 

ʈʠʩʫʥʦʢ 7.25 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 

 

 ʕʣʝʤʝʥʪ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʥʦʧʢʫ, ʥʘʞʘʪʠʝ ʥʘ ʢʦʪʦʨʫʶ ʧʨʠʚʦʜʠʪ ʢ 

ʩʤʝʥʝ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʧʘʥʝʣʴʶ ʵʢʨʘʥʘ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.11. 

 

 

ʈʠʩʫʥʦʢ 7.26 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ, ʚʢʣʘʜʢʘ ɼʝʡʩʪʚʠʝ 

 

ʊʘʙʣʠʮʘ 7.11 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʝʡʩʪʚʠʝ 
 

1.1. ID ʵʢʨʘʥʘ 

 

 
 

ʅʦʤʝʨ ʵʢʨʘʥʘ, ʥʘ ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʧʝʨʝʭʦʜ 

1.2. ʈʝʞʠʤ 

 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ ʢ ʵʣʝʤʝʥʪʫ: 
 

C ʚʚʦʜʦʤ ʧʘʨʦʣʷ ï ʩ ʧʘʨʦʣʝʤ ʣʶʙʦʛʦ 
ʫʨʦʚʥʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʥʦʡ ʩʭʝʤʳ 
ʧʘʨʦʣʴʥʦʛʦ ʜʦʩʪʫʧʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 
ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 
ɹʝʟ ʚʚʦʜʘ ʧʘʨʦʣʷ ï ʧʘʨʦʣʴ ʥʝ ʪʨʝʙʫʝʪʩʷ 
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7.4 ɼʠʩʧʣʝʠ 
 

7.4.1 ʎʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ 

 

 

ʈʠʩʫʥʦʢ 7.27 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ 

 

 ʕʣʝʤʝʥʪ ʎʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.12. 

 

 

ʈʠʩʫʥʦʢ 7.28 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ, ʚʢʣʘʜʢʘ ɼʠʩʧʣʝʡ 
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ʊʘʙʣʠʮʘ 7.12 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʠʩʧʣʝʡ 
 

1.1 ʌʦʨʤʘʪ 

 

ʌʦʨʤʘʪ ʜʘʥʥʳʭ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ: 

 
Dec ï ʮʝʣʦʯʠʩʣʝʥʥʳʡ 

ʟʥʘʢʦʚʳʡ; 
Float ï ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ; 
Hex ï ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ; 
Unsigned ï ʮʝʣʦʯʠʩʣʝʥʥʳʡ 
ʙʝʟʟʥʘʢʦʚʳʡ (ʪʦʣʴʢʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ) 

1.2. ʈʘʟʨʷʜʥʦʩʪʴ 

 

ʇʦʣʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ, ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʧʦʩʣʝ ʟʘʧʷʪʦʡ 

1.3. ɺʠʜ 

 

ɽʩʣʠ ʛʘʣʦʯʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, 
ʪʦ ʵʣʝʤʝʥʪ ʥʝ ʠʤʝʝʪ ʬʦʥʘ. 
ɽʩʣʠ ʛʘʣʦʯʢʘ ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʬʦʥʦʚʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ ʰʘʙʣʦʥʦʚ 
ʵʣʝʤʝʥʪʘ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 

ʀʟʤʝʥʠʪʴ 

1.4. ɺʳʨʘʚʥʠʚʘʥʠʝ 

 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ 
ʚʝʨʪʠʢʘʣʴʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ 
ʦʙʣʘʩʪʠ ʚʳʚʦʜʘ ʵʣʝʤʝʥʪʘ 
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ʊʘʙʣʠʮʘ 7.12 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ (ʦʢʦʥʯ.) 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1.5. 
ʃʠʥʝʡʥʦʝ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

 

ʃʠʥʝʡʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

 
ɼʣʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ  
(ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʘ, 

ʧʨʠʚʷʟʘʥʥʦʛʦ ʢ ʵʣʝʤʝʥʪʫ), 
ʫʢʘʟʳʚʘʝʪʩʷ ʬʦʨʤʘʪ (ʩʤ. ʧʧ. 
1.1) ʠ ʚʝʨʭʥʠʡ/ʥʠʞʥʠʡ 
ʧʨʝʜʝʣ. ɺʤʝʩʪʦ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 
ʤʦʞʥʦ ʫʢʘʟʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʛʠʩʪʨʳ. 
 

ɼʣʷ ʨʝʟʫʣʴʪʘʪʘ 
(ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ) 
ʫʢʘʟʳʚʘʝʪʩʷ ʚʝʨʭʥʠʡ/ʥʠʞʥʠʡ 

ʧʨʝʜʝʣ. ɺʤʝʩʪʦ 
ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʤʦʞʥʦ ʫʢʘʟʘʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʛʠʩʪʨʳ. 

 
ʇʨʠʤʝʨ: 

 
ʀʩʪʦʯʥʠʢ: ʄʠʥ.=0, ʄʘʢʩ.=10 
ʈʝʟʫʣʴʪʘʪ: ʄʠʥ.=0, ʄʘʢʩ.=100 

 
ɽʩʣʠ ʨʝʛʠʩʪʨ, ʧʨʠʚʷʟʘʥʥʳʡ ʢ 
ʵʣʝʤʝʥʪʫ, ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ 5, 

ʪʦ ʥʘ ʜʠʩʧʣʝʝ ʙʫʜʝʪ 
ʦʪʦʙʨʘʞʝʥʦ ʯʠʩʣʦ 50. ɽʩʣʠ 
ʨʝʛʠʩʪʨ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ 15, 
ʪʦ ʥʘ ʜʠʩʧʣʝʝ ʙʫʜʝʪ 
ʦʪʦʙʨʘʞʝʥʦ ʯʠʩʣʦ 100 

(ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ) 
 

1.6. ɹʠʪ ʚʠʜʠʤʦʩʪʠ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ 
ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ 
ʚʠʜʠʤʦʩʪʴ ʵʣʝʤʝʥʪʘ (ɺʓʂʃ 
ï ʵʣʝʤʝʥʪ ʥʝ ʚʠʜʝʥ, ɺʂʃ ï 

ʵʣʝʤʝʥʪ ʚʠʜʝʥ) 

1.7 C ʚʝʜʫʱʠʤ ʥʫʣʝʤ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʧʝʨʝʜ ʟʥʘʯʝʥʠʝʤ ʨʝʛʠʩʪʨʘ 
ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʝʜʫʱʠʝ ʥʫʣʠ 

(ʠʭ ʯʠʩʣʦ ʟʘʚʠʩʠʪ ʦʪ 
ʢʦʣʠʯʝʩʪʚʘ ʮʠʬʨ 

ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʠ 
ʥʘʩʪʨʦʝʢ ʧʧ. 1.2) 
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7.4.2 ɸʚʘʨʠʡʥʳʡ ʜʠʩʧʣʝʡ 

 

 

ʈʠʩʫʥʦʢ 7.29 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɸʚʘʨʠʡʥʳʡ ʜʠʩʧʣʝʡ 

 

 ʕʣʝʤʝʥʪ ɸʚʘʨʠʡʥʳʡ ʜʠʩʧʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʯʠʩʣʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʠʪ ʟʘ ʟʘʜʘʥʥʳʝ ʛʨʘʥʠʮʳ, ʪʦ ɻʣʝʤʝʥʪ ʥʘʯʠʥʘʝʪ 

ʤʠʛʘʪʴ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ɼʠʩʧʣʝʡ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.12.  

ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.13. 

 

 

ʈʠʩʫʥʦʢ 7.30 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʚʘʨʠʡʥʳʡ ʜʠʩʧʣʝʡ, ʚʢʣʘʜʢʘ ɼʠʘʧʘʟʦʥ 
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ʊʘʙʣʠʮʘ 7.13 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʚʘʨʠʡʥʳʡ ʜʠʩʧʣʝʡ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʠʘʧʘʟʦʥ 
 

1.1 ʄʘʢʩʠʤʫʤ 

 

 
 

ɺʝʨʭʥʷʷ ʘʚʘʨʠʡʥʘʷ ʫʩʪʘʚʢʘ. ɽʩʣʠ 
ʟʥʘʯʝʥʠʝ ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ 
ʙʦʣʴʰʝ ʜʘʥʥʦʛʦ ʯʠʩʣʘ, ʪʦ ʵʣʝʤʝʥʪ 

ʥʘʯʠʥʘʝʪ ʤʠʛʘʪʴ 

1.2. ʄʠʥʠʤʫʤ 

 

 
 

ʅʠʞʥʷʷ ʘʚʘʨʠʡʥʘʷ ʫʩʪʘʚʢʘ. ɽʩʣʠ 
ʟʥʘʯʝʥʠʝ ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ 
ʤʝʥʴʰʝ ʜʘʥʥʦʛʦ ʯʠʩʣʘ, ʪʦ ʵʣʝʤʝʥʪ 

ʥʘʯʠʥʘʝʪ ʤʠʛʘʪʴ 

 

 

 

7.4.3 ʊʝʢʩʪʦʚʳʡ ʜʠʩʧʣʝʡ 

 

 

ʈʠʩʫʥʦʢ 7.31 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʊʝʢʩʪʦʚʳʡ ʜʠʩʧʣʝʡ 

 

 ʕʣʝʤʝʥʪ ʊʝʢʩʪʦʚʳʡ ʜʠʩʧʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠ ̫ ʪʝʢʩʪʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ɼʠʩʧʣʝʡ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.12.  
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7.5 ɺʚʦʜ ʜʘʥʥʳʭ 
 

7.5.1 ʎʠʬʨʦʚʦʡ ʚʚʦʜ 

 

 

ʈʠʩʫʥʦʢ 7.32 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʚʚʦʜ 

 

 ʕʣʝʤʝʥʪ ʎʠʬʨʦʚʦʡ ʚʚʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʚʦʜʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʠʚʷʟʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ. 

ʂ ʵʣʝʤʝʥʪʫ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʷʟʘʥ ʢʘʢ ʦʜʠʥ ʨʝʛʠʩʪʨ (ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʛʠʩʪʨʘ 1, ʚʚʦʜ ʟʥʘʯʝʥʠʷ ʚ ʨʝʛʠʩʪʨ 

1), ʪʘʢ ʠ ʜʚʘ (ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʛʠʩʪʨʘ 1, ʚʚʦʜ ʟʥʘʯʝʥʠ ̫ʚ ʨʝʛʠʩʪʨ 2). 
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ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ɼʠʩʧʣʝʡ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.12. ɺ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʠ ʛʘʣʦʯʢʠ 

ʉʢʨʳʚʘʪʴ ʩʠʤʚʦʣʳ, ʪʦ ʦʪʦʙʨʘʞʘʝʤʦʝ ʵʣʝʤʝʥʪʦʤ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ çʟʚʝʟʜʦʯʝʢè 

(*****). 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.14. 

 

 

ʈʠʩʫʥʦʢ 7.33 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʚʚʦʜ, ʚʢʣʘʜʢʘ ɺʚʦʜ ʜʘʥʥʳʭ 
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ʊʘʙʣʠʮʘ 7.14 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʎʠʬʨʦʚʦʡ ʚʚʦʜ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɺʚʦʜ ʜʘʥʥʳʭ 
 

1.1. ʇʘʨʦʣʴ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʜʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʫ 
ʟʘʱʠʱʝʥ ʧʘʨʦʣʝʤ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʘʨʦʣʴʥʦʛʦ 
ʜʦʩʪʫʧʘ ʦʧʠʩʘʥʘ ʚ ʧ. 9.4 

1.2. ɹʠʪ ʫʚʝʜʦʤʣʝʥʠʷ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʙʠʪ, ʚ 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʧʠʩʳʚʘʪʴʩʷ 
ʟʥʘʯʝʥʠʝ ɺʂʃ (1) ʚ ʩʣʫʯʘʝ 
ʚʚʦʜʘ ʥʦʚʳʭ ʜʘʥʥʳʭ ʩ 
ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘ 

1.3. 
ɺʝʨʭʥʠʡ/ʥʠʞʥʠʡ 

ʧʨʝʜʝʣ 

 

ɺʝʨʭʥʠʡ/ʥʠʞʥʠʡ ʧʨʝʜʝʣ 
ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 
ʚʚʝʩʪʠ ʩ ʧʦʤʦʱʴʶ 
ʵʣʝʤʝʥʪʘ. ɺʤʝʩʪʦ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 
ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʨʝʛʠʩʪʨʳ 

1.4. ʂʣʘʚʠʘʪʫʨʘ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚʥʝʰʥʠʡ 

ʚʠʜ ʚʩʧʣʳʚʘʶʱʝʡ 
ʢʣʘʚʠʘʪʫʨʳ, ʢʦʪʦʨʘʷ 

ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 
ʵʣʝʤʝʥʪ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ. ɺ 
ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʢʣʘʚʠʘʪʫʨʘ ʧʦʷʚʣʷʪʴʩʷ ʥʝ 
ʙʫʜʝʪ, ʠ ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ 
ʚʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʤʝʥʪʦʚ 
ɺʚʦʜ ASCII ʩʠʤʚʦʣʦʚ 

(ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʪʨʝʙʫʝʪʩʷ 
ʜʦʙʘʚʠʪʴ ʠʭ ʥʘ ʵʢʨʘʥ ʠ 

ʥʘʩʪʨʦʠʪʴ) 
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7.5.2 ʊʝʢʩʪʦʚʳʡ ʚʚʦʜ  

 

 

ʈʠʩʫʥʦʢ 7.34 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʊʝʢʩʪʦʚʳʡ ʚʚʦʜ 

 

 ʕʣʝʤʝʥʪ ʊʝʢʩʪʦʚʳʡ ʚʚʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʚʦʜʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʠʚʷʟʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ. ʂ ʵʣʝʤʝʥʪʫ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʷʟʘʥ ʢʘʢ ʦʜʠʥ ʨʝʛʠʩʪʨ (ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʛʠʩʪʨʘ 

1, ʚʚʦʜ ʟʥʘʯʝʥʠʷ ʚ ʨʝʛʠʩʪʨ 1), ʪʘʢ ʠ ʜʚʘ (ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʛʠʩʪʨʘ 1, ʚʚʦʜ ʟʥʘʯʝʥʠʷ ʚ ʨʝʛʠʩʪʨ 2). ɼʣʷ 

ʚʚʦʜʘ ʢʠʨʠʣʣʠʯʝʩʢʠʭ ʩʠʤʚʦʣʦʚ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʚ ʥʘʩʪʨʦʡʢʘʭ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʢʣʘʚʠʘʪʫʨʫ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.15. 

 

 

ʈʠʩʫʥʦʢ 7.35 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʝʢʩʪʦʚʳʡ ʚʚʦʜ, ʚʢʣʘʜʢʘ ɼʠʩʧʣʝʡ 
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ʊʘʙʣʠʮʘ 7.15 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʝʢʩʪʦʚʳʡ ʚʚʦʜ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɺʚʦʜ ʜʘʥʥʳʭ 
 

1.1. ɺʠʜ 

 

 
 

ɽʩʣʠ ʛʘʣʦʯʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ 
ʵʣʝʤʝʥʪ ʥʝ ʠʤʝʝʪ ʬʦʥʘ. ɺ 

ʧʨʦʪʠʚʥʦ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 
ʬʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ 

ʰʘʙʣʦʥʦʚ ʵʣʝʤʝʥʪʘ ʩ ʧʦʤʦʱʴʶ 
ʢʥʦʧʢʠ ʀʟʤʝʥʠʪʴ 

1.2. ɺʳʨʘʚʥʠʚʘʥʠʝ 

 

 
 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ 
ʚʳʨʘʚʥʠʚʘʥʠʝ ʦʙʣʘʩʪʠ ʚʳʚʦʜʘ 

ʵʣʝʤʝʥʪʘ 

1.3. ʇʘʨʦʣʴ 

 

ɽʩʣʠ ʛʘʣʦʯʢʘ ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ 
ʜʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʫ ʟʘʱʠʱʝʥ 

ʧʘʨʦʣʝʤ. 
ʈʝʘʣʠʟʘʮʠʷ ʧʘʨʦʣʴʥʦʛʦ ʜʦʩʪʫʧʘ 

ʦʧʠʩʘʥʘ ʚ ʧ. 9.4 

1.4. ɹʠʪ ʫʚʝʜʦʤʣʝʥʠʷ 
 

ɽʩʣʠ ʛʘʣʦʯʢʘ ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʙʠʪ, ʚ ʢʦʪʦʨʳʡ 
ʙʫʜʝʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʟʥʘʯʝʥʠʝ 
ɺʂʃ (1) ʚ ʩʣʫʯʘʝ ʚʚʦʜʘ ʥʦʚʳʭ 
ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘ 

1.5. ɹʠʪ ʚʠʜʠʤʦʩʪʠ 

 

ɽʩʣʠ ʛʘʣʦʯʢʘ ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ 
ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ 
ʚʠʜʠʤʦʩʪʴ ʵʣʝʤʝʥʪʘ (ɺʓʂʃ ï 
ʵʣʝʤʝʥʪ ʥʝ ʚʠʜʝʥ, ɺʂʃ ïɻ ʣʝʤʝʥʪ 
ʚʠʜʝʥ). ʅʝʚʠʜʠʤʦʩʪʴ ʥʦʩʠʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ. ʝ. 
ʵʣʝʤʝʥʪ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʥʘʞʘʪʠʝ 

1.6. ʂʣʘʚʠʘʪʫʨʘ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚʥʝʰʥʠʡ ʚʠʜ 
ʚʩʧʣʳʚʘʶʱʝʡ ʢʣʘʚʠʘʪʫʨʳ, 

ʢʦʪʦʨʘʷ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ 
ʥʘ ʵʣʝʤʝʥʪ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ. ɺ ʧʨʦʪʠʚʥʦʤ 
ʩʣʫʯʘʝ ʢʣʘʚʠʘʪʫʨʘ ʧʦʷʚʣʷʪʴʩʷ 
ʥʝ ʙʫʜʝʪ, ʠ ʟʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ 
ʚʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʦʚ 

ɺʚʦʜ ASCII ʩʠʤʚʦʣʦʚ 
(ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʪʨʝʙʫʝʪʩʷ 
ʜʦʙʘʚʠʪʴ ʠʭ ʥʘ ʵʢʨʘʥ ʠ 

ʥʘʩʪʨʦʠʪʴ) 

 

  



7 ʆʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

 

91 

7.5.3 ʆʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ  

 

 

ʈʠʩʫʥʦʢ 7.36 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʆʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ 

 

 ʕʣʝʤʝʥʪ ʆʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʩʦ ʟʥʘʯʝʥʠʝʤ ʨʝʛʠʩʪʨʘ ʧʦ ʥʘʞʘʪʠʶ ʥʘ ʵʣʝʤʝʥʪ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.16. 

 

 

ʈʠʩʫʥʦʢ 7.37 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʆʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ, ʚʢʣʘʜʢʘ ɼʝʡʩʪʚʠʝ 
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ʊʘʙʣʠʮʘ 7.16 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʆʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʝʡʩʪʚʠʝ 
 

1.1. ʌʫʥʢʮʠʷ 

 

ɸʨʠʬʤʝʪʠʯʝʩʢʘʷ 
ʦʧʝʨʘʮʠʷ, 

ʧʨʦʠʟʚʦʜʠʤʘʷ ʥʘʜ 
ʟʥʘʯʝʥʠʝʤ 
ʧʨʠʚʷʟʘʥʥʦʛʦ 

ʨʝʛʠʩʪʨʘ ʩ ʧʦʤʦʱʴʶ 
ʟʘʜʘʚʘʝʤʦʛʦ 

ʟʥʘʯʝʥʠʷ ʦʧʝʨʘʥʜʘ 
 

1.2. ʌʦʨʤʘʪ 

 

ʌʦʨʤʘʪ ʜʘʥʥʳʭ, ʥʘʜ 
ʢʦʪʦʨʳʤʠ 
ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʦʧʝʨʘʮʠʷ: 

 
Dec ï ʮʝʣʦʯʠʩʣʝʥʥʳʡ 

ʟʥʘʢʦʚʳʡ; 
Float ï ʩ ʧʣʘʚʘʶʱʝʡ 

ʪʦʯʢʦʡ; 
Hex ï 

ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ; 
Unsigned ï 
ʮʝʣʦʯʠʩʣʝʥʥʳʡ 

ʙʝʟʟʥʘʢʦʚʳʡ (ʪʦʣʴʢʦ 
ʧʦʣʦʞʠʪʝʣʴʥʳʝ 
ʟʥʘʯʝʥʠʷ) 

1.3. 
ɺʝʨʭʥʠʡ/ʅʠʞʥʠʡ 

ʧʨʝʜʝʣ 

 

 

ɺʝʨʭʥʠʡ/ʥʠʞʥʠʡ 
ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʡ, 
ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ 
ʵʣʝʤʝʥʪʘ 
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7.5.4 ɺʚʦʜ ASCII ʩʠʤʚʦʣʦʚ 

 

 

ʈʠʩʫʥʦʢ 7.38 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɺʚʦʜ ASCII ʩʠʤʚʦʣʦʚ 

 

 ʕʣʝʤʝʥʪ ɺʚʦʜ ASCII ʩʠʤʚʦʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʚʦʜʘ ʩʠʤʚʦʣʦʚ ʪʘʙʣʠʮʳ ASCII ʚ ʵʣʝʤʝʥʪ 

ʎʠʬʨʦʚʦʡ/ʊʝʢʩʪʦʚʳʡ ʚʚʦʜ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʚ ʝʛʦ ʥʘʩʪʨʦʡʢʘʭ ʛʘʣʦʯʢʠ ʂʣʘʚʠʘʪʫʨʘ. ʂʦʜʠʨʦʚʢʘ 

ʚʚʦʜʠʤʦʛʦ ʪʝʢʩʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ ʰʨʠʬʪʘ ʵʣʝʤʝʥʪʘ.  

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 
ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.17. 

 

ʊʘʙʣʠʮʘ 7.17 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɺʚʦʜ ASCII ʩʠʤʚʦʣʦʚ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
1. 

 
ɺʢʣʘʜʢʘ ɼʝʡʩʪʚʠʝ 

 

1.1. ɺʚʦʜ ʜʘʥʥʳʭ 

 

ʂʦʜ ʩʠʤʚʦʣʘ ʪʘʙʣʠʮʳ ASCII (ʚ 
ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ ʬʦʨʤʘʪʝ), 
ʚʚʦʜʠʤʦʛʦ ʚ ʨʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 
ʎʠʬʨʦʚʦʡ/ʊʝʢʩʪʦʚʳʡ ʚʚʦʜ 

 

  

http://foxtools.ru/ASCII#1252
http://foxtools.ru/ASCII#1252
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7.6 ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 
 

 

ʈʠʩʫʥʦʢ 7.39 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

 

 ʕʣʝʤʝʥʪ ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ  ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ. ʕʣʝʤʝʥʪ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ hʝʩʪʥʘʜʮʘʪʠ 

ʧʝʨʝʢʣʶʯʘʝʤʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ.  

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 
ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣ. 7.18. 

 

ʊʘʙʣʠʮʘ 7.18 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
1. 

 
ɺʢʣʘʜʢʘ ʀʟʦʙʨʘʞʝʥʠʝ 

 
ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʚʳʙʠʨʘʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʬʘʡʣʳ ʵʣʝʤʝʥʪʘ. ʌʘʡʣ ʀʟʦʙʨʘʞʝʥʠʝ_0 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ç0è ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ, ʬʘʡʣ ʀʟʦʙʨʘʞʝʥʠʝ_1 ï ç1è ʠ ʪ. ʜ 
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7.7 ʆʢʥʦ 
 

7.7.1 ɺʳʟʦʚ ʦʢʥʘ 

 

 

ʈʠʩʫʥʦʢ 7.40 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɺʳʟʦʚ ʦʢʥʘ 

 

 ʕʣʝʤʝʥʪ ɺʳʟʦʚ ʦʢʥʘ ʷʚʣʷʝʪʩʷ ʥʝʚʠʟʫʘʣʠʟʠʨʫʝʤʳʤ (ʪ. ʝ. ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ 

ʧʘʥʝʣʠ) ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ/ʟʘʢʨʳʪʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʢʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ 

ʧʨʠʚʷʟʘʥʥʦʛʦ ʙʠʪʘ (ɺʂʃ/ɺʓʂʃ). ʂʦʦʨʜʠʥʘʪʳ ʚʝʨʭʥʝʡ ʣʝʚʦʡ ʪʦʯʢʠ ʦʪʢʨʳʚʘʝʤʦʛʦ ʦʢʥʘ ʩʦʚʧʘʜʘʶʪ ʩ 

ʚʝʨʭʥʝʡ ʣʝʚʦʡ ʪʦʯʢʦʡ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ.  

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.19. 
 

ʊʘʙʣʠʮʘ 7.19 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɺʳʟʦʚ ʦʢʥʘ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
1. 

 
ɺʢʣʘʜʢʘ ʆʢʥʦ 

 
ʅʘ ʵʪʦʡ ʚʢʣʘʜʢʝ ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ ʦʢʥʘ, ʫʧʨʘʚʣʷʝʤʦʛʦ ʵʣʝʤʝʥʪʦʤ. 

 

 
 

 

 

  



7 ʆʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

 

96 

7.7.2 ʂʥʦʧʢʘ ʚʳʟʦʚʘ ʦʢʥʘ 

 

 

ʈʠʩʫʥʦʢ 7.41 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʂʥʦʧʢʘ ʚʳʟʦʚʘ ʦʢʥʘ 

 

 ʕʣʝʤʝʥʪ ʂʥʦʧʢʘ ʚʳʟʦʚʘ ʦʢʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʠʣʠ ʟʘʢʨʳʪʠʷ ʚʳʙʨʘʥʥʦʛʦ ʦʢʥʘ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.20. 
 

 

ʈʠʩʫʥʦʢ 7.42 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʂʥʦʧʢʘ ʚʳʟʦʚʘ ʦʢʥʘ, ʚʢʣʘʜʢʘ ɼʝʡʩʪʚʠʝ 
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ʊʘʙʣʠʮʘ 7.20 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʂʥʦʧʢʘ ʚʳʟʦʚʘ ʦʢʥʘ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʝʡʩʪʚʠʝ 
 

1.1. 
ʆʧʝʨʘʮʠʷ ʩ 
ʪʝʢʫʱʠʤ ʦʢʥʦʤ  

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʜʝʡʩʪʚʠʝ (ʧʧ. 1.3.) ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ 
ʪʝʢʫʱʠʤ ʦʢʥʦʤ (ʥʘʧʨʠʤʝʨ, 
ʟʘʢʨʳʪʠʝ ʦʪʢʨʳʪʦʛʦ ʦʢʥʘ, ʥʘ 
ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʢʥʦʧʢʘ) 

1.2. ID ʦʢʥʘ 

 

 
 

ʅʦʤʝʨ ʦʪʢʨʳʚʘʝʤʦʛʦ ʠʣʠ 
ʟʘʢʨʳʚʘʝʤʦʛʦ ʦʢʥʘ 

1.3. ʌʫʥʢʮʠʷ 

 

 
 

ɺʳʙʦʨ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ 
ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 
ʢʥʦʧʢʫ ï ʦʪʢʨʳʪʠʝ ʠʣʠ ʟʘʢʨʳʪʠʝ 

ʦʢʥʘ 

1.4. 
ʂʦʦʨʜʠʥʘʪʳ 
ʦʪʢʨʳʪʠʷ 

 

 
 

ʂʦʦʨʜʠʥʘʪʳ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʪʦʯʢʠ 
ʦʪʢʨʳʚʘʝʤʦʛʦ ʦʢʥʘ ʚ ʧʠʢʩʝʣʷʭ 
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7.8 ʈʝʮʝʧʪʳ 
 

 

ʈʠʩʫʥʦʢ 7.43 ï ʗʨʣʳʢʠ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʦʚ ʏʪʝʥʠʝ ʠʟ ʨʝʮʝʧʪʘ/ɿʘʧʠʩʴ ʚ 

ʨʝʮʝʧʪ 

 

 ʕʣʝʤʝʥʪ ʏʪʝʥʠʝ ʠʟ ʨʝʮʝʧʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʚ ʟʘʜʘʥʥʳʝ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ ʟʘʨʘʥʝʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ.  

ʕʣʝʤʝʥʪ ɿʘʧʠʩʴ ʚ ʨʝʮʝʧʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʦʜʥʠʭ ʨʝʛʠʩʪʨʦʚ ʧʘʥʝʣʠ ʚ 

ʜʨʫʛʠʝ. 

ʀʥʜʝʢʩ ʚʳʙʨʘʥʥʦʛʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʝʮʝʧʪʘ ʭʨʘʥʠʪʩʷ ʚ ʩʠʩʪʝʤʥʦʤ ʨʝʛʠʩʪʨʝ PSW40. 

ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩ ʨʝʮʝʧʪʘʤʠ ʧʨʠʚʝʜʝʥ ʚ ʧ. 9.6. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.21. 

 

ʊʘʙʣʠʮʘ 7.21 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʏʪʝʥʠʝ ʠʟ ʨʝʮʝʧʪʘ/ɿʘʧʠʩʴ ʚ ʨʝʮʝʧʪ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
1. 

 
ɺʢʣʘʜʢʘ ɼʘʥʥʳʝ 

 

1.1. ʏʠʩʣʦ ʨʝʮʝʧʪʦʚ 
 

ʏʠʩʣʦ ʨʝʮʝʧʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 
ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʤ 
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7.9 ʌʫʥʢʮʠʠ 
 

7.9.1 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ 

 

 

ʈʠʩʫʥʦʢ 7.44 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ 

 

 ʕʣʝʤʝʥʪ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʥʦʧʢʫ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʪʦʨʫʶ 

(ʥʘʞʘʪʠʝ, ʟʘʞʘʪʠʝ, ʦʪʧʫʩʢʘʥʠʝ ʠ ʪ. ʜ.) ʧʨʠʚʦʜʠʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʥʦʛʦ ʥʘʙʦʨʘ ʜʝʡʩʪʚʠʡ. ʇʦʨʷʜʦʢ 

ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʦʤ ʠʭ ʜʦʙʘʚʣʝʥʠʷ ʚ ʵʣʝʤʝʥʪ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.22. 

 

 

ʈʠʩʫʥʦʢ 7.45 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ, ʚʢʣʘʜʢʘ ʌʫʥʢʮʠʷ 
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ʊʘʙʣʠʮʘ 7.22 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
1. 

 
ɺʢʣʘʜʢʘ ʌʫʥʢʮʠʷ 

 

1.1. 
 

ʂʥʦʧʢʘ 
 

 

ɺʳʙʦʨ ʪʠʧʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 
ʢʥʦʧʢʦʡ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 
ʧʨʠʚʦʜʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ 
ʟʘʜʘʥʥʦʛʦ ʥʘʙʦʨʘ  ʜʝʡʩʪʚʠʡ: 

 
ʅʝ ʥʘʞʘʪʘ ï ʜʝʡʩʪʚʠʷ ʙʫʜʫʪ 
ʮʠʢʣʠʯʝʩʢʠ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʢʘ 

ʢʥʦʧʢʘ ʥʝ ʥʘʞʘʪʘ; 
 

ɿʘʞʘʪʘ ï ʜʝʡʩʪʚʠʷ ʙʫʜʫʪ 
ʮʠʢʣʠʯʝʩʢʠ ʚʳʧʦʣʥʷʪʴʩʷ, ʧʦʢʘ 

ʢʥʦʧʢʘ ʙʫʜʝʪ ʟʘʞʘʪʘ; 
 

ʆʪʧʫʱʝʥʘ ï ʜʝʡʩʪʚʠʷ ʙʫʜʫʪ 
ʦʜʥʦʢʨʘʪʥʦ ʚʳʧʦʣʥʝʥʳ ʧʦʩʣʝ 

ʦʪʧʫʩʢʘʥʠʷ ʢʥʦʧʢʠ; 
 

ʅʘʞʘʪʘ ï ʜʝʡʩʪʚʠʷ ʙʫʜʫʪ 
ʦʜʥʦʢʨʘʪʥʦ ʚʳʧʦʣʥʝʥʳ ʧʦʩʣʝ 

ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ 
 

1.2. 
ʉʧʠʩʦʢ 
ʚʦʟʤʦʞʥʳʭ 
ʜʝʡʩʪʚʠʡ 

 

ɹʠʪ ɺʂʃ ï ʧʝʨʝʢʣʶʯʝʥʠʝ 
ʙʠʪʘ ʚ ʩʦʩʪʦʷʥʠʝ ɺʂʃ 

ɹʠʪ ɺʓʂʃ ï ʧʝʨʝʢʣʶʯʝʥʠʝ 
ʙʠʪʘ ʚ ʩʦʩʪʦʷʥʠʝ ɺʂʃ 

ʀʥʚʝʨʪʠʨʦʚʘʪʴ ʙʠʪ ï 
ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʠʪʘ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʩʦʩʪʦʷʥʠʝ 

 

ʂʦʧʠʨʦʚʘʪʴ ʙʠʪ ï 
ʧʨʠʩʚʦʝʥʠʝ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ 

ʙʠʪʘ ʜʨʫʛʦʤʫ 

ʇʨʦʜʦʣʞʝʥʠʝ ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣ. 7.22 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
1. 

 
ɺʢʣʘʜʢʘ ʌʫʥʢʮʠʷ 

 

1.2. 
ʉʧʠʩʦʢ 
ʚʦʟʤʦʞʥʳʭ 
ʜʝʡʩʪʚʠʡ 

 
 

ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ ï ʧʝʨʝʭʦʜ 
ʥʘ ʚʳʙʨʘʥʥʳʡ ʵʢʨʘʥ. ʄʦʞʥʦ 
ʫʢʘʟʘʪʴ ʥʦʤʝʨ ʵʢʨʘʥʘ, 
ʚʳʙʨʘʪʴ ʩʪʘʨʪʦʚʳʡ ʵʢʨʘʥ 
ʧʨʦʝʢʪ ʠʣʠ ʧʨʝʜʳʜʫʱʠʡ 
ʦʪʦʙʨʘʞʘʝʤʳʡ ʵʢʨʘʥ 

 
 

ʇʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ ï 
ʧʨʠʩʚʦʝʥʠʝ ʟʘʜʘʥʥʦʛʦ 
ʟʥʘʯʝʥʠʷ ʚʳʙʨʘʥʥʦʤʫ 

ʨʝʛʠʩʪʨʫ 

 
 

ʂʦʧʠʨʦʚʘʪʴ ʨʝʛʠʩʪʨ ï 
ʧʨʠʩʚʦʝʥʠʝ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ 

ʨʝʛʠʩʪʨʘ ʜʨʫʛʦʤʫ 

 
 

ɺʚʦʜ ASCII ʩʠʤʚʦʣʘ ï ʚʚʦʜ 
ʚʳʙʨʘʥʥʦʛʦ ʩʠʤʚʦʣʘ ʠʟ 

ʪʘʙʣʠʮʳ ASCII 

ʇʨʦʜʦʣʞʝʥʠʝ ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 

  

http://foxtools.ru/ASCII#1252
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ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣ. 7.22 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
1. 

 
ɺʢʣʘʜʢʘ ʌʫʥʢʮʠʷ 

 

1.2. 
ʉʧʠʩʦʢ 
ʚʦʟʤʦʞʥʳʭ 
ʜʝʡʩʪʚʠʡ 

 

 

 
ʆʪʢʨʳʪʴ ʦʢʥʦ ï ʦʪʢʨʳʪʠʝ 
ʚʳʙʨʘʥʥʦʛʦ ʦʢʥʘ. ɺ ʨʝʞʠʤʝ 
ʉʢʨʳʪʦʝ ʩʦʜʝʨʞʠʤʦʝ ʦʢʥʘ 
ʙʫʜʝʪ ʥʝʚʠʜʠʤʳʤ (ʥʦ ʧʨʠ 
ʵʪʦʤ ʙʫʜʫʪ ʘʢʪʠʚʥʳ 
ʥʝʚʠʟʫʘʣʠʟʠʨʫʝʤʳʝ 
ʵʣʝʤʝʥʪʳ). ʅʘ ʚʢʣʘʜʢʝ 
ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʭʥʝʡ 
ʣʝʚʦʡ ʪʦʯʢʠ ʦʪʢʨʳʚʘʝʤʦʛʦ 

ʦʢʥʘ 

 
 

ɿʘʢʨʳʪʴ ʦʢʥʦ ï ʟʘʢʨʳʪʠʝ 
ʚʳʙʨʘʥʥʦʛʦ ʦʢʥʘ 

 
 

ʏʪʝʥʠʝ ʠʟ ʨʝʮʝʧʪʘ ï
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʚ 
ʟʘʜʘʥʥʳʝ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ 
ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 
ʟʥʘʯʝʥʠʡ. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩ 
ʨʝʮʝʧʪʘʤʠ ʧʨʠʚʝʜʝʥ ʚ ʧ. 9.6 

 
 

ɿʘʧʠʩʴ ʚ ʨʝʮʝʧʪ ï
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ 
ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʦʜʥʠʭ 
ʨʝʛʠʩʪʨʦʚ ʧʘʥʝʣʠ ʚ ʜʨʫʛʠʝ. 
ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩ ʨʝʮʝʧʪʘʤʠ 

ʧʨʠʚʝʜʝʥ ʚ ʧ. 9.6 
 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣ. 7.22 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
1. 

 
ɺʢʣʘʜʢʘ ʌʫʥʢʮʠʷ 

 

1.2. 
ʉʧʠʩʦʢ 
ʚʦʟʤʦʞʥʳʭ 
ʜʝʡʩʪʚʠʡ 

 

ʂʦʧʠʨʦʚʘʪʴ ʛʨʫʧʧʫ 
ʨʝʛʠʩʪʨʦʚ ï ʧʨʠʩʚʦʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʦʜʥʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʝʛʠʩʪʨʦʚ ʜʨʫʛʦʡ. ɿʘʜʘʶʪʩʷ 
ʘʜʨʝʩʘ ʥʘʯʘʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ 
ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ ʠ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ 

 
 

ʄʘʪʝʤʘʪʠʯ. ʦʧʝʨʘʮʠʠ ï 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 
ʥʘʜ ʜʚʫʤʷ ʚʳʙʨʘʥʥʳʤʠ 
ʨʝʛʠʩʪʨʘʤʠ/ʢʦʥʩʪʘʥʪʘʤʠ. 
ʈʝʟʫʣʴʪʘʪ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ 
ʨʝʛʠʩʪʨ, ʚʳʙʨʘʥʥʳʡ ʥʘ 

ʚʢʣʘʜʢʝ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ/ʤʠʥʠʤʘʣʴʥʦʝ 
ʟʥʘʯʝʥʠʝ ʧʦʟʚʦʣʷʶʪ 

ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʡ, 
ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʠ 

 

ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ CSV 
ʬʘʡʣʘ ʩ USB flash ʚ ʨʝʛʠʩʪʨʳ 
ʵʣʝʤʝʥʪʘ. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩ 
CSV ʬʘʡʣʘʤʠ ʧʨʠʚʝʜʝʥ ʚ ʧ. 

9.7. 

ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʠʟ 
ʨʝʛʠʩʪʨʦʚ ʵʣʝʤʝʥʪʘ ʚ CSV 
ʬʘʡʣ ʥʘ USB flash. ʇʨʠʤʝʨ 
ʨʘʙʦʪʳ ʩ CSV ʬʘʡʣʘʤʠ 
ʧʨʠʚʝʜʝʥ ʚ ʧ. 9.7 

 
 

ɺʳʟʦʚ ʤʘʢʨʦʩʘ ï ʚʳʟʦʚ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʤʘʢʨʦʩʘ 
ʥʘ ̫ʟʳʢʝ ʉ. ʈʝʞʠʤ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ 
ʧʦʨʷʜʦʢ ʚʳʟʦʚʘ ʤʘʢʨʦʩʦʚ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʟʘʜʘʯʘʤ 
ï ʧʘʨʘʣʣʝʣʴʥʦ (ʘʩʠʥʭʨʦʥʥʦ) 
ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

(ʩʠʥʭʨʦʥʥʦ) 

ʆʢʦʥʯʘʥʠʝ ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.22 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
1. 

 
ɺʢʣʘʜʢʘ ʌʫʥʢʮʠʷ 

 

1.3. ʇʘʨʦʣʴ 

 

ʇʘʨʦʣʴʥʳʡ ʜʦʩʪʫʧ 
ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ 
ʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʦ. 

 
ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ 
ʇʘʨʦʣʴ, ʪʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ, 
ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 
ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ. 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ 
ɹʠʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʦ ʤʦʞʥʦ 
ʫʢʘʟʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʠʪ. 
ɼʝʡʩʪʚʠʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ 
ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 
ʜʘʥʥʳʡ ʙʠʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 

ɺʂʃ 
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7.9.2 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ 

 

 

ʈʠʩʫʥʦʢ 7.46 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ 

 

 ʕʣʝʤʝʥʪ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʥʝʚʠʟʫʘʣʠʟʠʨʫʝʤʳʤ (ʪ. ʝ. ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ) ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʫʩʣʦʚʠʷʭ. ɼʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʪʢʨʳʪ ʵʢʨʘʥ, ʥʘ 

ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʵʣʝʤʝʥʪ.  

 ʕʣʝʤʝʥʪ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʚ ʪʦ ʚʨʝʤʷ, ʧʦʢʘ ʦʪʢʨʳʪ ʵʢʨʘʥ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ. ɽʩʣʠ 

ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʢʨʳʪʦʛʦ ʵʢʨʘʥʘ, ʪʦ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʵʣʝʤʝʥʪ 

ʛʣʦʙʘʣʴʥʳʤ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

ʉʧʠʩʦʢ ʜʝʡʩʪʚʠʡ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʵʣʝʤʝʥʪʘ, ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 7.22. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.23. 

 

 

ʈʠʩʫʥʦʢ 7.47 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ, ʚʢʣʘʜʢʘ ʈʝʞʠʤ 
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ʊʘʙʣʠʮʘ 7.23 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ 

ˉ 
 ʅʘʟʚʘʥʠʝ 

ʧʘʨʘʤʝʪʨʘ 
ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
  

ɺʢʣʘʜʢʘ ʈʝʞʠʤ 
 

1.1 

 

ʋʩʣʦʚʠʝ 
ʟʘʧʫʩʢʘ 

 

ʄʦʤʝʥʪ, ʚ ʢʦʪʦʨʳʡ ʙʫʜʫʪ 
ʚʳʧʦʣʥʷʪʴʩʷ ʜʝʡʩʪʚʠʷ, 
ʧʨʠʚʷʟʘʥʥʳʝ ʢ ʵʣʝʤʝʥʪʫ: 

 
ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 
ʵʣʝʤʝʥʪʘ ï ʜʝʡʩʪʚʠʷ 
ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʠ ʢʘʞʜʦʤ 
ʧʝʨʝʭʦʜʝ ʥʘ ʵʢʨʘʥ, ʥʘ 
ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ 

ʵʣʝʤʝʥʪ; 
 

ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ï 
ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ 
ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ 

ʚʳʙʨʘʥʥʳʡ ʙʠʪ ʧʨʠʥʠʤʘʝʪ 
ʟʥʘʯʝʥʠʝ ɺʂʃ (ʨʝʞʠʤ 
ʇʝʨʝʜʥʠʡ ʬʨʦʥʪ) ʠʣʠ 
ɺʓʂʃ (ʨʝʞʠʤ ɿʘʜʥʠʡ 

ʬʨʦʥʪ); 
 

ʎʠʢʣ ï ʜʝʡʩʪʚʠʷ 
ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʟʘʜʘʥʥʦʡ 
ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ (ʚ 
ʩʝʢʫʥʜʘʭ). ɽʩʣʠ 

ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɹʝʟ 
ʧʝʨʚʦʡ ʧʘʫʟʳ, ʪʦ ʧʝʨʚʳʡ 
ʨʘʟ ʜʝʡʩʪʚʠʝ ʙʫʜʝʪ 
ʚʳʧʦʣʥʝʥʦ ʚ ʤʦʤʝʥʪ 
ʚʢʣʶʯʝʥʠʷ ʧʘʥʝʣʠ, ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʩʧʫʩʪʷ 
ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ. ʄʦʞʥʦ 
ʫʢʘʟʘʪʴ ʙʠʪ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ 
ʦʩʪʘʥʘʚʣʠʚʘʪʴ (ʧʦ 
ʟʥʘʯʝʥʠʝ ɺʓʂʃ) ʠ 

ʟʘʧʫʩʢʘʪʴ (ʧʦ ʟʥʘʯʝʥʠʶ 
ɺʂʃ) ʚʳʧʦʣʥʝʥʠʝ 
ʜʝʡʩʪʚʠʡ; 

 
ʅʝʧʨʝʨʳʚʥʦ ï ʜʝʡʩʪʚʠʷ 
ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʦ. 
ʄʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 
ʦʩʪʘʥʘʚʣʠʚʘʪʴ (ʧʦ 
ʟʥʘʯʝʥʠʝ ɺʓʂʃ) ʠ 

ʟʘʧʫʩʢʘʪʴ (ʧʦ ʟʥʘʯʝʥʠʶ 
ɺʂʃ) ʚʳʧʦʣʥʝʥʠʝ 
ʜʝʡʩʪʚʠʡ; 

 
ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ ï 
ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ 
ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ ʚ 

ʧʘʥʝʣʴ; 
 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʘʥʝʣʠ 
ï ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ 
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ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ 
(ʧʝʨʝʟʘʛʨʫʟʢʠ) ʧʘʥʝʣʠ 
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7.10 ɻʠʩʪʦʛʨʘʤʤʳ 
 

7.10.1 ɻʠʩʪʦʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʩʪʨʦʚ 

 

 

ʈʠʩʫʥʦʢ 7.48 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ 

ʵʣʝʤʝʥʪʘ ɻʠʩʪʦʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʩʪʨʦʚ 

 

 ʕʣʝʤʝʥʪ ɻʠʩʪʦʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʩʪʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʛʨʫʧʧʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.24. 

 

 

ʈʠʩʫʥʦʢ 7.49 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɻʠʩʪʦʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʝʛʠʩʪʨʦʚ, ʚʢʣʘʜʢʘ ɻʠʩʪʦʛʨʘʤʤʘ 
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ʊʘʙʣʠʮʘ 7.24 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɻʠʩʪʦʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʝʛʠʩʪʨʦʚ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɻʠʩʪʦʛʨʘʤʤʘ 
 

1.1. 
ʏʠʩʣʦ 
ʨʝʛʠʩʪʨʦʚ 

 

 
 

ʏʠʩʣʦ ʨʝʛʠʩʪʨʦʚ, ʟʥʘʯʝʥʠʷ 
ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʵʣʝʤʝʥʪʦʤ 

1.2. ɼʠʘʧʘʟʦʥ 

 

 
 

ɺʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 
ʟʥʘʯʝʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʤ 

1.3. ʌʦʨʤʘʪ 

 

 
 

ʌʦʨʤʘʪ ʜʘʥʥʳʭ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ 

1.4. ʊʠʧ ʛʨʘʬʠʢʘ 

 

 
 

ʊʠʧ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ 
ʨʝʛʠʩʪʨʦʚ 
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7.10.2 ɻʠʩʪʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ 

 

 

ʈʠʩʫʥʦʢ 7.50 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ 

ʵʣʝʤʝʥʪʘ ɻʠʩʪʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ 

 

 ʕʣʝʤʝʥʪ ɻʠʩʪʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʛʨʫʧʧʳ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.25. 

 

 

ʈʠʩʫʥʦʢ 7.51 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɻʠʩʪʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ, 

ʚʢʣʘʜʢʘ ɼʘʥʥʳʝ 
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ʊʘʙʣʠʮʘ 7.25 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɻʠʩʪʦʛʨʘʤʤʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ɼʘʥʥʳʝ 

 
ʅʘ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ (ʩʤ. ʨʠʩʫʥʦʢ 7.51) ʚʳʙʠʨʘʶʪʩʷ ʨʝʛʠʩʪʨʳ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʵʣʝʤʝʥʪʦʤ 
 

2. 
 

ɺʢʣʘʜʢʘ ɻʠʩʪʦʛʨʘʤʤʘ 
 

2.2. ɼʠʘʧʘʟʦʥ 

 

 
 

ɺʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 
ʟʥʘʯʝʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʤ 

2.2. ʌʦʨʤʘʪ 

 

ʌʦʨʤʘʪ ʜʘʥʥʳʭ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ: 

 
Dec ï ʮʝʣʦʯʠʩʣʝʥʥʳʡ 

ʟʥʘʢʦʚʳʡ; 
Float ï ʩ ʧʣʘʚʘʶʱʝʡ 

ʪʦʯʢʦʡ; 
Hex ï ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ; 

Unsigned ï 
ʮʝʣʦʯʠʩʣʝʥʥʳʡ 

ʙʝʟʟʥʘʢʦʚʳʡ (ʪʦʣʴʢʦ 
ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ). 

2.3. ʊʠʧ ʛʨʘʬʠʢʘ 

 

 
 

ʊʠʧ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ 
ʨʝʛʠʩʪʨʦʚ 
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7.11 ʀʥʩʪʨʫʤʝʥʪʳ ʜʠʩʧʣʝʷ 
 

7.11.1 ɼʘʪʘ 

 

 

ʈʠʩʫʥʦʢ 7.52 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɼʘʪʘ 

 

 ʕʣʝʤʝʥʪ ɼʘʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʪʝʢʫʱʝʡ ʜʘʪʳ. ʇʨʦʮʝʩʩ 

ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʘʥʝʣʠ ʦʧʠʩʘʥ ʚ ʧ. 9.3. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.26. 

 

ʊʘʙʣʠʮʘ 7.26 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɼʘʪʘ 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʘʪʘ 
 

1.1. Cʪʠʣʴ 

 

 
 

ʌʦʨʤʘʪ ʜʘʪʳ (ʪʠʧ ʨʘʟʜʝʣʠʪʝʣʷ 
ʨʘʟʨʷʜʦʚ ʜʘʪʳ) 
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7.11.2 ɺʨʝʤʷ 

 

 

ʈʠʩʫʥʦʢ 7.53 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɺʨʝʤʷ 

 

 ʕʣʝʤʝʥʪ ɺʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʘʥʝʣʠ ʦʧʠʩʘʥ ʚ ʧ. 9.3. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.27. 

 

ʊʘʙʣʠʮʘ 7.27 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɺʨʝʤʷ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɺʨʝʤʷ 
 

1.1. ʉʪʠʣʴ 

 

 
 

ʌʦʨʤʘʪ ʚʨʝʤʝʥʠ (ʪʠʧ ʨʘʟʜʝʣʠʪʝʣʷ 
ʨʘʟʨʷʜʦʚ ʚʨʝʤʝʥʠ) 

1.2. ʉʝʢʫʥʜʳ 

 

 
 

ʅʘʩʪʨʦʡʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʩʝʢʫʥʜ 
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7.11.3 ɿʫʤʤʝʨ 

 

 

ʈʠʩʫʥʦʢ 7.54 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɿʫʤʤʝʨ 

 

 ʕʣʝʤʝʥʪ ɿʫʤʤʝʨ ʷʚʣʷʝʪʩʷ ʥʝʚʠʟʫʘʣʠʟʠʨʫʝʤʳʤ (ʪ. ʝ. ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ) 

ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʦʤ ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʷʟʘʥʥʦʛʦ ʢ ʵʣʝʤʝʥʪʫ ʙʠʪʘ. ʂʦʛʜʘ 

ʙʠʪ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ɺʂʃ ï ʟʫʤʤʝʨ ʚʢʣʶʯʘʝʪʩʷ, ʢʦʛʜʘ ɺʓʂʃ ï ʦʪʢʣʶʯʘʝʪʩʷ. 

ɿʚʫʢʦʚʦʡ ʩʠʛʥʘʣ ʩʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʦʪʦʙʨʘʞʝʥʠʷ ʵʢʨʘʥʘ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʜʘʥʥʳʡ 

ʵʣʝʤʝʥʪ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣ. 7.28. 

 

ʊʘʙʣʠʮʘ 7.28 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɿʫʤʤʝʨ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɿʫʤʤʝʨ 
 

1.1. ʈʝʞʠʤ 

 

 
 

ʊʠʧ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ 

 

 

  



7 ʆʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

 

115 

7.11.4 ʗʨʢʦʩʪʴ ʧʦʜʩʚʝʪʢʠ  

 

 

ʈʠʩʫʥʦʢ 7.55 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʗʨʢʦʩʪʴ ʧʦʜʩʚʝʪʢʠ 

 

 ʕʣʝʤʝʥʪ ʗʨʢʦʩʪʴ ʧʦʜʩʚʝʪʢʠ ʷʚʣʷʝʪʩʷ ʥʝʚʠʟʫʘʣʠʟʠʨʫʝʤʳʤ (ʪ. ʝ. ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ 

ʵʢʨʘʥʝ ʧʘʥʝʣʠ) ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʟʘʩʪʘʚʢʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʷʟʘʥʥʦʛʦ ʢ 

ʵʣʝʤʝʥʪʫ ʙʠʪʘ. ʂʦʛʜʘ ʙʠʪ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ɺʂʃ ï ʧʘʥʝʣʴ ʚʳʭʦʜʠʪ ʠʟ ʨʝʞʠʤʘ ʟʘʩʪʘʚʢʠ 

(ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʱʝʥʠʝ ʥʘ ʵʢʨʘʥ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʧʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʚ ʨʝʞʠʤ  ʟʘʩʪʘʚʢʠ).  

ɼʣʷ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʘ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ (ʚʢʣʘʜʢʘ ʆʙʱʠʝ) ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʟʘʩʪʘʚʢʘ 

(ɺʳʢʣʶʯʠʪʴ ʧʦʜʩʚʝʪʢʫ ʠʣʠ ʇʦʢʘʟʘʪʴ ʵʢʨʘʥ). 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 
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7.12 ʇʨʠʙʦʨʳ 

7.12.1 ʐʢʘʣʘ 

 

 

ʈʠʩʫʥʦʢ 7.56 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʐʢʘʣʘ 

 

 ɼʘʥʥʳʡ ʵʣʝʤʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʰʢʘʣʳ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.29. 

 

 

ʈʠʩʫʥʦʢ 7.57 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʐʢʘʣʘ, ʚʢʣʘʜʢʘ ʐʢʘʣʘ 
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ʊʘʙʣʠʮʘ 7.29 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʐʢʘʣʘ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʐʢʘʣʘ 
 

1.1. ʉʪʠʣʴ 

 

 
 

ɺʠʜ ʰʢʘʣʳ (ʚʝʨʪʠʢʘʣʴʥʘʷ, 
ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʢʨʫʛʦʚʘʷ ʠ ʪ. 

ʜ.) 

1.2. ʎʝʥʘ ʜʝʣʝʥʠʡ 

 

ʅʘʩʪʨʦʡʢʘ ʢʦʣʠʯʝʩʪʚʘ 
ʜʝʣʝʥʠʡ ʦʩʥʦʚʥʦʡ ʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʰʢʘʣʳ, 
ʚʳʙʦʨ ʮʚʝʪʘ ʰʢʘʣʳ, 
ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ 
ʛʨʘʥʠʮʳ ʰʢʘʣʳ, ʥʘʩʪʨʦʡʢʘ 
ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮʳ 
ʰʢʘʣʳ ʠ ʜʣʠʥʳ ʜʝʣʝʥʠʡ 

ʰʢʘʣʳ 
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7.12.2 ʃʠʥʝʡʢʘ 

 

 

ʈʠʩʫʥʦʢ 7.58 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʃʠʥʝʡʢʘ 

 

 ʕʣʝʤʝʥʪ ʃʠʥʝʡʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ ʩʦʚʤʝʩʪʥʦ ʩʦ ʰʢʘʣʦʡ.  

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 
ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.30. 

 

 

ʈʠʩʫʥʦʢ 7.59 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʃʠʥʝʡʢʘ, ʚʢʣʘʜʢʘ ʐʢʘʣʘ 
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ʊʘʙʣʠʮʘ 7.30 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʃʠʥʝʡʢʘ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨ

ʘ 
ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʐʢʘʣʘ 
 

1.1
. 

ɺʠʜ 

 

 
 

ʆʨʠʝʥʪʘʮʠʷ ʵʣʝʤʝʥʪʘ 
(ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ/ɺʝʨʪʠʢʘʣʴʥʘ
)̫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘʧʦʣʥʝʥʠʷ 

1.2
. 

ʐʢʘʣʘ 

 

 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʛʨʘʥʠʮʳ ʰʢʘʣʳ 

(ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʨʘʟʤʝʨʘ 
ʵʣʝʤʝʥʪʘ) ʠ ʢʦʣʠʯʝʩʪʚʦ ʝʝ 

ʜʝʣʝʥʠʡ 

1.3
. 

ɼʘʥʥʳʝ 

 

ʊʠʧ ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ ʠ 
ʚʝʨʭʥʠʡ/ʥʠʞʥʠʡ ʧʨʝʜʝʣ 
ʟʥʘʯʝʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ 
ʧʝʨʝʤʝʥʥʳʭ. ɺʤʝʩʪʦ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ 
ʫʢʘʟʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʛʠʩʪʨʳ 

 

  



7 ʆʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

 

120 

7.12.3 ɸʥʘʣʦʛʦʚʳʡ ʜʠʩʧʣʝʡ 

 

 

ʈʠʩʫʥʦʢ 7.60 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɸʥʘʣʦʛʦʚʳʡ ʜʠʩʧʣʝʡ 

 

 ʕʣʝʤʝʥʪ ɸʥʘʣʦʛʦʚʳʡ ʜʠʩʧʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʟʥʘʯʝʥʠʷ 

ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ ʚ ʘʥʘʣʦʛʦʚʦʤ ʚʠʜʝ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.31. 

 

 

ʈʠʩʫʥʦʢ 7.61 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʥʘʣʦʛʦʚʳʡ ʜʠʩʧʣʝʡ, ʚʢʣʘʜʢʘ ɼʠʩʧʣʝʡ 
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ʊʘʙʣʠʮʘ 7.31 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʥʘʣʦʛʦʚʳʡ ʜʠʩʧʣʝʡ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʠʩʧʣʝʡ 
 

1.1. ʊʝʢʩʪ 

 

ʊʝʢʩʪ ʵʣʝʤʝʥʪʘ, ʥʘʩʪʨʦʡʢʠ 
ʝʛʦ ʰʨʠʬʪʘ ʠ ʩʪʠʣʷ. ɽʩʣʠ 
ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ 

ʄʫʣʴʪʠʷʟʳʯʥʳʡ, ʪʦ ʪʝʢʩʪ 
ʵʣʝʤʝʥʪʘ ʟʘʜʘʝʪʩʷ ʚ ʤʝʥʶ 

ʗʟʳʢʠ 

1.2. ɺʳʨʘʚʥʠʚʘʥʠʝ 

 

 
 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ 
ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ 
ʵʣʝʤʝʥʪʘ 

1.3. ɺʠʜ 

 

 
 

ʌʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 
ʵʣʝʤʝʥʪʘ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ.7.31 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.31 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʥʘʣʦʛʦʚʳʡ ʜʠʩʧʣʝʡ (ʦʢʦʥʯ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2. 
 

ɺʢʣʘʜʢʘ ʇʘʨʘʤʝʪʨʳ 
 

2.1. ʌʦʨʤʘʪ 
 

ʌʦʨʤʘʪ ʦʪʦʙʨʘʞʘʝʤʳʭ 
ʜʘʥʥʳʭ: 

 
Dec ï ʮʝʣʦʯʠʩʣʝʥʥʳʡ 

ʟʥʘʢʦʚʳʡ; 
Float ï ʩ ʧʣʘʚʘʶʱʝʡ 

ʪʦʯʢʦʡ; 
Hex ï ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ; 

Unsigned ï 
ʮʝʣʦʯʠʩʣʝʥʥʳʡ 

ʙʝʟʟʥʘʢʦʚʳʡ (ʪʦʣʴʢʦ 
ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ) 

 

 
2.2 

 
ʅʘʧʨʘʚʣʝʥʠʝ 

 
 

 
 

 
ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʦʪʩʯʝʪʘ 

ʵʣʝʤʝʥʪʘ 

2.3. ʐʢʘʣʘ 

 

 
 

ʊʦʣʱʠʥʘ ʫʢʘʟʘʪʝʣʷ ʠ 
ʢʦʣʠʯʝʩʪʚʦ ʜʝʣʝʥʠʡ 

ʦʩʥʦʚʥʦʡ 
ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʰʢʘʣʳ 

2.4. ʇʨʝʜʝʣʳ 

 
 

ɺʳʙʦʨ ʜʠʘʧʘʟʦʥʘ 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʠ 
ʟʥʘʯʝʥʠʡ ʚʝʨʭʥʝʡ/ 
ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʘʚʘʨʠʠ. 
ɿʥʘʯʝʥʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ 
ʠ ʘʚʘʨʠʡ ʟʘʜʘʶʪʩʷ ʥʝ 
ʜʠʘʧʘʟʦʥʘʤʠ, ʘ 

ʨʘʩʩʪʦʷʥʠʷʤʠ ʦʪ ʪʦʯʢʠ 
ʦʪʩʯʝʪʘ ʵʣʝʤʝʥʪʘ 
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7.12.4 ʂʣʘʧʘʥ 

 

 

ʈʠʩʫʥʦʢ 7.62 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʂʣʘʧʘʥ 

 

 ʕʣʝʤʝʥʪ ʂʣʘʧʘʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʨʠʚʷʟʘʥʥʦʛʦ ʢ ʥʝʤʫ ʙʠʪʘ. ɺ ʩʦʩʪʦʷʥʠʠ ɺʓʂʃ ʢʣʘʧʘʥ 

ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ, ʚ ʩʦʩʪʦʷʥʠʠ ɺʂʃ ï ʘʥʠʤʠʨʦʚʘʥʥʳʤ (ʩ ʘʥʠʤʘʮʠʝʡ ʪʝʯʝʥʠʷ 

ʞʠʜʢʦʩʪʠ). 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.32. 

 

 

ʈʠʩʫʥʦʢ 7.63 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʂʣʘʧʘʥ, ʚʢʣʘʜʢʘ ʂʣʘʧʘʥ 
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ʊʘʙʣʠʮʘ 7.32 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʂʣʘʧʘʥ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 
 

1.1. ʂʣʘʧʘʥ 

 

 
 

ɺʳʙʦʨ ʨʝʛʠʩʪʨʘ ʵʣʝʤʝʥʪʘ. 
ʉʤ. ʧ. 3.7.1 

1.2. ɸʥʠʤʘʮʠʷ 

 

 
 

ɽʩʣʠ ʛʘʣʦʯʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, 
ʪʦ ʚ ʩʦʩʪʦʷʥʠʠ ɺʂʃ ʵʣʝʤʝʥʪ 
ʷʚʣʷʝʪʩʷ ʘʥʠʤʠʨʦʚʘʥʥʳʤ. ɺ 
ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ 
ʚʳʙʨʘʪʴ ʨʝʛʠʩʪʨ, ʢʦʪʦʨʳʡ 

ʫʧʨʘʚʣʷʝʪ ʟʘʧʫʩʢʦʤ ʘʥʠʤʘʮʠʠ 

2. 
 

ɺʢʣʘʜʢʘ ʂʣʘʧʘʥ 
 

2.1. ɺʠʜ 

 

 
 

ɺʥʝʰʥʠʡ ʚʠʜ ʢʣʘʧʘʥʘ ʚ 
ʩʦʩʪʦʷʥʠʷʭ ɺʂʃ/ɺʓʂʃ 

2.2. 
ʅʘʧʨʘʚʣʝʥʠʝ 
ʪʝʯʝʥʠʷ 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʜʨʦʚ 

ʘʥʠʤʘʮʠʠ. 
 

ʇʨʷʤʦʝ: 1-2-3 
ʆʙʨʘʪʥʦʝ: 3-2-1 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ.7.32 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.32 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʂʣʘʧʘʥ (ʦʢʦʥʯ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2. 
 

ɺʢʣʘʜʢʘ ʂʣʘʧʘʥ 
 

2.3. ɼʝʡʩʪʚʠʝ 

 

ɼʝʡʩʪʚʠʝ, ʚʳʧʦʣʥʷʝʤʦʝ ʧʨʠ 
ʥʘʞʘʪʠʠ ʥʘ ʵʣʝʤʝʥʪ: 

 
ɺʂʃ ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʠʪʘ ʚ 

ʩʦʩʪʦʷʥʠʝ ɺʂʃ; 
 

ɺʓʂʃ ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʠʪʘ ʚ 
ʩʦʩʪʦʷʥʠʝ ɺʓʂʃ; 

 
ʀʥʚʝʨʩʠʷ ï ʧʝʨʝʢʣʶʯʝʥʠʝ 
ʙʠʪʘ ʵʣʝʤʝʥʪʘ ʚ ʩʦʩʪʦʷʥʠʝ, 
ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʪʝʢʫʱʝʤʫ; 

 
ɺʂʃ, ʧʦʢʘ ʥʘʞʘʪ ï 
ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʠʪʘ ʚ 
ʩʦʩʪʦʷʥʠʝ ɺʂʃ ʥʘ ʚʨʝʤʷ 
ʟʘʞʘʪʠʷ ʵʣʝʤʝʥʪʘ, ʧʦʩʣʝ 

ʦʪʧʫʩʢʘʥʠʷ ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʚ 
ʩʦʩʪʦʷʥʠʝ ɺʓʂʃ 

3. 

 
 

ɺʢʣʘʜʢʘ ʉʢʦʨʦʩʪʴ 
 

 
 
 

ɺʳʙʦʨ ʩʢʦʨʦʩʪʠ ʩʤʝʥʳ ʢʘʜʨʦʚ ʘʥʠʤʘʮʠʠ ʵʣʝʤʝʥʪʘ. ʄʦʞʥʦ ʟʘʜʘʪʴ ʧʦʩʪʦʷʥʥʫʶ ʩʢʦʨʦʩʪʴ 
ʠʣʠ ʫʢʘʟʘʪʴ ʨʝʛʠʩʪʨ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʜʠʘʧʘʟʦʥ ʝʛʦ ʟʥʘʯʝʥʠʡ. ʉʢʦʨʦʩʪʴ 
ʠʟʤʝʨʷʝʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ï ʟʥʘʯʝʥʠʷ, ʙʣʠʟʢʠʝ ʢ ʤʠʥʠʤʫʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʤʝʜʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ, ʙʣʠʟʢʠʝ ʢ ʤʘʢʩʠʤʫʤʫ ï ʙʳʩʪʨʦʡ 
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7.12.5 ʂʘʥʘʣ/ʅʘʩʦʩ/ɺʝʥʪʠʣʷʪʦʨ 

 

 

ʈʠʩʫʥʦʢ 7.64 ï ʗʨʣʳʢʠ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʦʚ ʂʘʥʘʣ/ʅʘʩʦʩ/ɺʝʥʪʠʣʷʪʦʨ 

 

 ʕʣʝʤʝʥʪʳ ʂʘʥʘʣ, ʅʘʩʦʩ ʠ ɺʝʥʪʠʣʷʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ɺ ʩʦʩʪʦʷʥʠʠ ɺʓʂʃ ʦʥʠ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚ 

ʩʦʩʪʦʷʥʠʠ ɺʂʃ ï ʘʥʠʤʠʨʦʚʘʥʥʳʤʠ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʜʝʥʪʠʯʥʳ ʧʘʨʘʤʝʪʨʘʤ ʵʣʝʤʝʥʪʘ ʂʣʘʧʘʥ. 
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7.12.6 ɼʚʠʛʘʪʝʣ ɹ

 

 

ʈʠʩʫʥʦʢ 7.65 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɼʚʠʛʘʪʝʣʴ 

 

 ʕʣʝʤʝʥʪ ɼʚʠʛʘʪʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ɺ ʦʙʦʠʭ ʩʦʩʪʦʷʥʠʷʭ (ɺʂʃ/ɺʓʂʃ) ʵʣʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʠʤ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.33. 

 

ʊʘʙʣʠʮʘ 7.33 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɼʚʠʛʘʪʝʣʴ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ʀʟʦʙʨʘʞʝʥʠʝ 

 

 
ʅʘ ʵʪʦʡ ʚʢʣʘʜʢʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʘ ʚ ʩʦʩʪʦʷʥʠʷʭ ɺʂʃ ʠ ɺʓʂʃ ʠʟ 
ʰʘʙʣʦʥʦʚ ʵʣʝʤʝʥʪʘ ʠʣʠ ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢ ʞʝ ʩʦʭʨʘʥʠʪʴ ʪʝʢʫʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ʵʣʝʤʝʥʪʘ ʚ ʙʠʙʣʠʦʪʝʢʫ ʵʣʝʤʝʥʪʦʚ. 
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7.12.7 ɽʤʢʦʩʪʴ 

 

 

ʈʠʩʫʥʦʢ 7.66 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɽʤʢʦʩʪʴ 

 

 ʕʣʝʤʝʥʪ ɽʤʢʦʩʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʟʥʘʯʝʥʠʷ ʧʨʠʚʷʟʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.34. 

 

 

ʈʠʩʫʥʦʢ 7.67 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɽʤʢʦʩʪʴ, ʚʢʣʘʜʢʘ ɼʠʘʧʘʟʦʥ 
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ʊʘʙʣʠʮʘ 7.34 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɽʤʢʦʩʪʴ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɼʠʘʧʘʟʦʥ 
 

1.1. ɼʠʘʧʘʟʦʥ 

 

ɺʝʨʭʥʷʷ/ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ 

ʟʥʘʯʝʥʠʡ. 
ɺʤʝʩʪʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 
ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ ʫʢʘʟʘʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʛʠʩʪʨʳ 

1.2. ɸʚʘʨʠʷ 

 

ɽʩʣʠ ʛʘʣʦʯʢʘ 
ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ ʧʦʣʦʩʘ 
ʟʘʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʘ 

ʙʫʜʝʪ ʤʠʛʘʪʴ ʩ ʚʳʙʨʘʥʥʦʡ 
ʩʢʦʨʦʩʪʴʶ ʚ ʩʣʫʯʘʝ 
ʚʳʭʦʜʘ ʟʘ ʫʢʘʟʘʥʥʳʝ 

ʛʨʘʥʠʮʳ. 
ɺʤʝʩʪʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 
ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ ʫʢʘʟʘʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʛʠʩʪʨʳ 

2. 

 
ɺʢʣʘʜʢʘ ɺʠʜ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʚʳʙʠʨʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʵʣʝʤʝʥʪʘ (ʠʟ ʰʘʙʣʦʥʦʚ ʵʣʝʤʝʥʪʘ ʠʣʠ 
ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʤʝʥʪʦʚ) 

3. 

 
ɺʢʣʘʜʢʘ ʐʢʘʣʘ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʝʣʝʥʠʡ ʦʩʥʦʚʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʰʢʘʣʳ 
ʵʣʝʤʝʥʪʘ 
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7.13 ɻʨʘʬʠʢʠ ʠ ʪʨʝʥʜʳ 
 

7.13.1 ɻʨʘʬʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

 

 

ʈʠʩʫʥʦʢ 7.68 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɻʨʘʬʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

 

 ʕʣʝʤʝʥʪ ɻʨʘʬʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ 

ʟʥʘʯʝʥʠʷ ʧʨʠʚʷʟʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʚ ʛʨʘʬʠʯʝʩʢʦʤ  ʚʠʜʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.35. 

 

 

ʈʠʩʫʥʦʢ 7.69 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɻʨʘʬʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʚʢʣʘʜʢʘ ʈʝʛʠʩʪʨʳ, ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʩʪʨʘ 
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ʊʘʙʣ. 7.35. ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɻʨʘʬʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ʈʝʛʠʩʪʨʳ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦʙʘʚʣʝʥʠʝ ʨʝʛʠʩʪʨʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʫʪ 
ʦʪʦʙʨʘʞʘʪʴʩʷ ʵʣʝʤʝʥʪʦʤ, ʠ ʠʭ ʥʘʩʪʨʦʡʢʘ. ʅʠʞʝ ʦʧʠʩʘʥʳ ʚʢʣʘʜʢʠ, ʜʦʩʪʫʧʥʳʝ ʧʦʩʣʝ 

ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ 

1.1. 

 
ɺʢʣʘʜʢʘ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 

ɺʳʙʦʨ ʨʝʛʠʩʪʨʘ ʵʣʝʤʝʥʪʘ, ʩʤ. ʧ. 3.7.1 
 

1.2. 
 

ɺʢʣʘʜʢʘ ɻʨʘʬʠʢ 
 

1.2.1. ʉʨʝʟʳ 

 

 
 

ʂʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʥʳʭ ʪʦʯʝʢ ʜʣʷ ʜʘʥʥʦʛʦ 
ʨʝʛʠʩʪʨʘ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʛʨʘʬʠʢʝ 

1.2.2. ʇʝʨʠʦʜ 

 

 
 

ʏʘʩʪʦʪʘ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʟʘʧʠʩʠ ʟʥʘʯʝʥʠʡ 
ʜʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ 

1.2.3. ʌʦʨʤʘʪ 

 

ʌʦʨʤʘʪ ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ: 
 

Dec ï ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʟʥʘʢʦʚʳʡ; 
Float ï ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ; 
Hex ï ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ; 

Unsigned ï ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʙʝʟʟʥʘʢʦʚʳʡ 
(ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ). 

1.2.4. ɼʠʘʧʘʟʦʥ 

 

 
 

ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʛʨʘʬʠʢʦʤ 

1.2.5. ʕʢʨʘʥ 

 

 
 

ʊʠʧ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʥʘ ʛʨʘʬʠʢʝ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.35 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣ. 7.35. ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɻʨʘʬʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʦʢʦʥʯ.) 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1.2. 
 

ɺʢʣʘʜʢʘ ɻʨʘʬʠʢ 
 

1.2.6. 
ʈʝʞʠʤ 
ʜʚʠʞʝʥʠʷ 

 

ʈʝʞʠʤ ʜʚʠʞʝʥʠʷ ʛʨʘʬʠʢʘ: 
 

ɼʚʠʛʘʪʴ ʧʝʨʦ ï ʛʨʘʬʠʢ ʥʘʯʠʥʘʝʪ 
ʦʪʨʠʩʦʚʳʚʘʪʴʩʷ ʫ ʣʝʚʦʡ ʛʨʘʥʠʮʳ ʵʣʝʤʝʥʪʘ; 
ɼʚʠʛʘʪʴ ʙʫʤʘʛʫ ï ʛʨʘʬʠʢ ʥʘʯʠʥʘʝʪ 

ʦʪʨʠʩʦʚʳʚʘʪʴʩʷ ʫ ʧʨʘʚʦʡ ʛʨʘʥʠʮʳ ʵʣʝʤʝʥʪʘ 
 

1.3. 

 
ɺʢʣʘʜʢʘ ɿʘʧʠʩʴ 

 

 
ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ ʩʪʘʨʪʘ ʟʘʧʠʩʠ (ʦʪʦʙʨʘʞʝʥʠʷ) ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ. 
ʂʦʛʜʘ ʙʠʪ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ɺʂʃ, ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ ʥʘʯʠʥʘʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ 

ʛʨʘʬʠʢʝ, ʢʦʛʜʘ ʙʠʪ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ɺʓʂʃ ï ʧʨʝʢʨʘʱʘʝʪ 

1.4. 

 
ɺʢʣʘʜʢʘ ʍʨʘʥʠʣʠʱʝ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʧʝʨʚʳʡ ʠʟ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʘ. ɿʘʧʠʩʴ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʞʠʤʝ ʢʦʣʴʮʝʚʦʛʦ ʙʫʬʝʨʘ. ɽʩʣʠ 

ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɺ ʘʚʪʦ. ʦʙʣʘʩʪʠ, ʪʦ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ 
ʘʚʪʦʨʘʟʤʝʰʝʥʠʷ ʧʘʥʝʣʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʨʝʞʠʤ 

ʩʦʭʨʘʥʝʥʠʷ. 
 

ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʦʜʥʦʛʦ ʨʝʛʠʩʪʨʘ, 
ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʥʘ ʛʨʘʬʠʢʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ: 

 
ὔ ὅὄ Ὓ ρ Ὕὖ, ʛʜʝ 

 
CB ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʣʴʮʝʚʳʤ ʙʫʬʝʨʦʤ  (ʢʦʥʩʪʘʥʪʘ: ʉB = 4); 

S ï ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʟʦʚ ʨʝʛʠʩʪʨʘ (ʩʤ. ʧʧ. 1.2.1); 
TP ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʟʘʥʠʤʘʝʤʳʭ ʪʠʧʦʤ ʜʘʥʥʳʭ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ (ʜʣʷ 

WORD = 1, ʜʣʷ DWORD = 2). 
 

ʇʨʠʤʝʨ: ʜʣʷ ʟʥʘʯʝʥʠʷ ʪʠʧʘ WORD ʩ ʯʠʩʣʦʤ ʩʨʝʟʦʚ 10 ʧʦʪʨʝʙʫʝʪʩʷ 15 ʨʝʛʠʩʪʨʦʚ ʭʨʘʥʝʥʠʷ 
 

1.5. 

 
ɺʢʣʘʜʢʘ ʎʚʝʪ 

 
ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʮʚʝʪ, ʢʦʪʦʨʳʤ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ 

ʨʝʛʠʩʪʨʘ ʥʘ ʪʨʝʥʜʝ 
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7.13.2 ʀʩʪʦʨʠʯʝʩʢʠʡ ʛʨʘʬʠʢ 

 

 

ʈʠʩʫʥʦʢ 7.70 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʀʩʪʦʨʠʯʝʩʢʠʡ ʛʨʘʬʠʢ 

 

 ʕʣʝʤʝʥʪ ʀʩʪʦʨʠʯʝʩʢʠʡ ʛʨʘʬʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʟʥʘʯʝʥʠʷ 

ʧʨʠʚʷʟʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʚ ʛʨʘʬʠʯʝʩʢʦʤ  ʚʠʜʝ c ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʩʤʦʪʨʘ ʠʭ ʠʩʪʦʨʠʠ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ 

ʠʩʪʦʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.36. 

 

 

ʈʠʩʫʥʦʢ 7.71 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʩʪʦʨʠʯʝʩʢʠʡ ʛʨʘʬʠʢ, ʚʢʣʘʜʢʘ ʈʝʛʠʩʪʨʳ 
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ʊʘʙʣʠʮʘ 7.36 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʩʪʦʨʠʯʝʩʢʠʡ ʛʨʘʬʠʢ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ʈʝʛʠʩʪʨʳ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʜʦʙʘʚʣʷʶʪʩʷ ʨʝʛʠʩʪʨʳ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 
ʵʣʝʤʝʥʪʦʤ. ʅʘʞʘʪʠʝʤ ʃʂʄ ʥʘ ʩʪʨʦʢʫ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʦʢʥʦ ʥʘʩʪʨʦʝʢ ʨʝʛʠʩʪʨʘ, ʛʜʝ 

ʚʳʙʠʨʘʝʪʩʷ ʝʛʦ ʬʦʨʤʘʪ, ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʮʚʝʪ, ʢʦʪʦʨʳʤ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ 
ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʛʨʘʬʠʢʝ 

2. 
 

ɺʢʣʘʜʢʘ ɻʨʘʬʠʢ 
 

2.1. ʉʨʝʟʳ 

 

ʅʘ ʩʪʨʘʥʠʮʝ ï ʢʦʣʠʯʝʩʪʚʦ 
ʪʦʯʝʢ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ 
ʦʜʥʦʡ ʩʪʨʘʥʠʮʝ ʛʨʘʬʠʢʘ; 

 
ɺʩʝʛʦ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʪʦʯʝʢ, ʘʨʭʠʚʠʨʫʝʤʦʝ 

ʵʣʝʤʝʥʪʦʤ; 
 

ʇʝʨʠʦʜ - ʯʘʩʪʦʪʘ 
ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʟʘʧʠʩʠ 
ʪʦʯʝʢ ʛʨʘʬʠʢʘ 

2.2. ɺʨʝʤʷ 

 

 
 
 

ʄʝʩʪʦ ʦʪʦʙʨʘʞʝʥʠʷ 
ʟʥʘʯʝʥʠʡ ʤʝʪʦʢ ʚʨʝʤʝʥʠ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.36 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.36 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʩʪʦʨʠʯʝʩʢʠʡ ʛʨʘʬʠʢ (ʦʢʦʥʯ.) 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2. 
 

ɺʢʣʘʜʢʘ ɻʨʘʬʠʢ 
 

2.3. 
ɹʠʪ ʩʪʘʨʪʘ 
ʟʘʧʠʩʠ 

 
 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ 
ʩʪʘʨʪʘ ʟʘʧʠʩʠ 

(ʦʪʦʙʨʘʞʝʥʠʷ) ʜʣʷ 
ʜʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ. ʂʦʛʜʘ 
ʙʠʪ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 
ɺʂʃ, ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ 
ʨʝʛʠʩʪʨʘ ʥʘʯʠʥʘʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʛʨʘʬʠʢʝ, 
ʢʦʛʜʘ ʙʠʪ ʧʨʠʥʠʤʘʝʪ 
ʟʥʘʯʝʥʠʝ ɺʓʂʃ ï 
ʧʨʝʢʨʘʱʘʝʪ 

2.4. 
ɿʥʘʯʝʥʠʷ ʧʦʜ 
ʢʫʨʩʦʨʦʤ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʝʨʚʳʡ 
ʨʝʛʠʩʪʨ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ, 

ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ 
ʩʦʭʨʘʥʷʪʴʩʷ ʜʘʥʥʳʝ, 
ʚʳʜʝʣʝʥʥʳʝ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʢʫʨʩʦʨʦʤ ʛʨʘʬʠʢʘ. 
ʉʥʘʯʘʣʘ ʩʦʭʨʘʥʷʶʪʩʷ 

ʟʥʘʯʝʥʠʷ ʛʨʘʬʠʢʘ, ʟʘ ʥʠʤʠ 
ï ʤʝʪʢʘ ʚʨʝʤʝʥʠ (6 
ʨʝʛʠʩʪʨʦʚ ʚ BCD). 

3. 

 
ɺʢʣʘʜʢʘ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʝʨʚʳʡ ʠʟ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʘ. ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʞʠʤʝ ʢʦʣʴʮʝʚʦʛʦ ʙʫʬʝʨʘ. 
ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɺ ʘʚʪʦ. ʦʙʣʘʩʪʠ, ʪʦ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ 
ʘʚʪʦʨʘʟʤʝʱʝʥʠʷ ʧʘʥʝʣʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʨʝʞʠʤ 

ʩʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚ ʨʝʛʠʩʪʨʳ, ʫʞʝ 
ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʧʨʦʝʢʪʝ. ʈʘʟʣʠʯʠʷ ʦʙʣʘʩʪʝʡ ʧʘʤʷʪʠ ʦʧʠʩʘʥʳ ʚ ʧ. 4.1. 

 
ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʛʨʘʬʠʢʘ: 

 
ὔ ὅὄ ὗύ ὗὨύς ὈὝ Ὓ ρ, ʛʜʝ 

 
CB ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʣʴʮʝʚʳʤ ʙʫʬʝʨʦʤ  (ʢʦʥʩʪʘʥʪʘ: ʉB = 4); 

Qw ï ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʪʠʧʘ WORD, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʛʨʘʬʠʢʝ; 
Qdw ï ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʪʠʧʘ DWORD, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʛʨʘʬʠʢʝ; 

DT ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʦʜʥʦʛʦ ʩʨʝʟʘ 
(ʢʦʥʩʪʘʥʪʘ: DT = 6); 

S ï ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʟʦʚ ʛʨʘʬʠʢʘ (ʩʤ. ʧʧ. 2.1, ʧʘʨʘʤʝʪʨ ɺʩʝʛʦ). 
 
 

ʇʨʠʤʝʨ: ʜʣʷ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʪʠʧʘ WORD ʩ ʯʠʩʣʦʤ ʩʨʝʟʦʚ 5 ʧʦʪʨʝʙʫʝʪʩʷ 52 ʨʝʛʠʩʪʨʘ 
ʭʨʘʥʝʥʠʷ 

 

 

https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D0%BE-%D0%B4%D0%B5%D1%81%D1%8F%D1%82%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
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7.13.3 XY ʛʨʘʬʠʢ + ʤʦʜʝʣʴ 

 

 

ʈʠʩʫʥʦʢ 7.72 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ + ʤʦʜʝʣʴ 

 

 ʕʣʝʤʝʥʪ XY ʛʨʘʬʠʢ + ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ (ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʢʦʦʨʜʠʥʘʪ) ʠ ʠʭ ʧʨʠʙʣʠʞʝʥʠʡ (ʚ ʚʠʜʝ ʟʥʘʯʝʥʠʡ 

ʨʝʛʠʩʪʨʦʚ). ɺ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʦʚ ʥʘ ʛʨʘʬʠʢʝ ʜʦʩʪʨʘʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʪʦʯʢʘ/ʦʪʨʝʟʦʢ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.37. 

 

 

ʈʠʩʫʥʦʢ 7.73 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ + ʤʦʜʝʣʴ, ʚʢʣʘʜʢʘ ʄʦʜʝʣʴ 
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ʊʘʙʣʠʮʘ 7.37 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ + ʤʦʜʝʣʴ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɺʠʜ 
 

1.1. ʊʠʧ ʜʘʥʥʳʭ 

 

 
 

ʌʦʨʤʘʪ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʘʬʠʢʘ 

1.2. ʏʠʩʣʦ ʜʝʣʝʥʠʡ 

 

 
 

ʏʠʩʣʦ ʜʝʣʝʥʠʡ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ 

1.3. ʐʢʘʣʘ 

 

 
 

ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ 
ʥʘ ʛʨʘʬʠʢʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʛʘʣʦʯʢʠ, 

ʨʷʜʦʤ ʩ ʜʝʣʝʥʠʷʤʠ ʦʩʝʡ 
ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʭ ʟʥʘʯʝʥʠʷ. 

1.4. ʈʘʟʨʷʜʥʦʩʪʴ 

 

 
 

ʇʦʣʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ, ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʭ 
ʧʦʩʣʝ ʟʘʧʷʪʦʡ 

1.5. ʎʚʝʪ 

 

 
 

ʅʘʩʪʨʦʡʢʘ ʮʚʝʪʘ ʦʩʝʡ, ʜʝʣʝʥʠʡ 
ʰʢʘʣʳ ʠ ʛʨʘʬʠʢʘ 

1.6. ʌʦʥ 

 

 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʤʦʞʥʦ 
ʚʳʙʨʘʪʴ ʮʚʝʪ ʬʦʥʘ ʛʨʘʬʠʢʘ 

ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣ. 7.37 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.37 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ + ʤʦʜʝʣʴ (ʧʨʦʜʦʣʞ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2. 

 
ɺʢʣʘʜʢʘ ʄʦʜʝʣʴ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʟʘʜʘʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʵʣʝʤʝʥʪʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 
ʚʳʙʨʘʪʴ ʥʘʟʚʘʥʠʝ, ʮʚʝʪ ʠ ʪʠʧ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʂʦʦʨʜʠʥʘʪʳ 

ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʪʦʯʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.37 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.37 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ + ʤʦʜʝʣʴ (ʦʢʦʥʯ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
3. 

 
ɺʢʣʘʜʢʘ ɻʨʘʬʠʢ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʟʘʜʘʶʪʩʷ ʨʝʛʠʩʪʨʳ ʧʨʠʙʣʠʞʝʥʠʡ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʨʝʛʠʩʪʨʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʨʠʙʣʠʞʝʥʠʷ ʧʦ ʦʩʠ X ʠ Y. 
ɽʩʣʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɺ ʘʚʪʦ. ʦʙʣʘʩʪʠ, ʪʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʨʝʛʠʩʪʨ, ʚ ʢʦʪʦʨʦʤ 

ʙʫʜʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʵʣʝʤʝʥʪʦʤ. 
ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɺ ʘʚʪʦ. ʦʙʣʘʩʪʠ, ʪʦ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ 
ʘʚʪʦʨʘʟʤʝʱʝʥʠʷ ʧʘʥʝʣʠ.  ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʨʝʞʠʤ 

ʩʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚ ʨʝʛʠʩʪʨʳ, ʫʞʝ 
ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʧʨʦʝʢʪʝ. ʈʘʟʣʠʯʠʷ ʦʙʣʘʩʪʝʡ ʧʘʤʷʪʠ ʦʧʠʩʘʥʳ ʚ ʧ. 4.1. 
ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʚ PFW, ʪʦ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ ʧʘʤʷʪʴ 

ʧʘʥʝʣʠ. 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ ʩʪʘʨʪʘ ʟʘʧʠʩʠ ʜʣʷ  
ʜʘʥʥʦʛʦ ʛʨʘʬʠʢʘ. ɿʘʧʠʩʴ ʥʘʯʠʥʘʝʪʩʷ ʧʦ ʧʝʨʚʦʤʫ ɺʂʃ, ʧʦʩʣʝʜʫʶʱʠʝ ɺʓʂʃ/ɺʂʃ ʜʝʣʘʶʪ 

ʛʨʘʬʠʢ ʥʝʚʠʜʠʤʳʤ/ʚʠʜʠʤʳʤ. 
 

ʇʘʨʘʤʝʪʨʳ ʛʨʘʬʠʢʘ: 
 

ʆʙʥʦʚʣʝʥʠʝ ï ʪʠʧ ʦʙʥʦʚʣʝʥʠʷ ʛʨʘʬʠʢʘ (ʇʝʨʠʦʜ/ʀʟʤʝʥʝʥʠʝ X/ʀʟʤʝʥʝʥʠʝ Y/ʀʟʤʝʥʝʥʠʝ X 
ʠʣʠ Y); 

 
ʇʝʨʠʦʜ ï ʯʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ ʛʨʘʬʠʢʘ (ʧʨʠ ʪʠʧʝ ʦʙʥʦʚʣʝʥʠʷ ʇʝʨʠʦʜ); 

 
ʎʚʝʪ ï ʮʚʝʪ ʛʨʘʬʠʢʘ ʧʨʠʙʣʠʞʝʥʠʷ; 

 
ʏʠʩʣʦ ʪʦʯʝʢ ï ʯʠʩʣʦ ʪʦʯʝʢ ʛʨʘʬʠʢʘ ʧʨʠʙʣʠʞʝʥʠʷ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʦʙʨʘʞʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʤ; 
 

ʌʦʨʤʘʪ ʛʨʘʬʠʢʘ ï ʪʠʧ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ ʧʨʠʙʣʠʞʝʥʠʷ (ʃʠʥʠʠ/ʊʦʯʢʠ) 
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7.13.4 XY ʛʨʘʬʠʢ 

 

ʈʠʩʫʥʦʢ 7.74 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ 

 

 ʕʣʝʤʝʥʪ XY ʛʨʘʬʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʦʜʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪ 

ʜʨʫʛʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʘʙʣʠʮʳ ʨʝʛʠʩʪʨʦʚ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʬʠʢʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ 

ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.38. 

 

ʈʠʩʫʥʦʢ 7.75 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ, ʚʢʣʘʜʢʘ ɻʨʘʬʠʢ 
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ʊʘʙʣʠʮʘ 7.38 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɺʠʜ 
 

1.1. ʎʚʝʪ 

 

 
 

ʎʚʝʪ ʢʦʥʪʫʨʘ ʠ 
ʬʦʥʘ ʵʣʝʤʝʥʪʘ 

1.2. 
ʌʦʨʤʘʪ 
ʛʨʘʬʠʢʘ 

 

 
 

ʊʠʧ ʦʪʦʙʨʘʞʝʥʠʷ 
ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʘ 

ʵʣʝʤʝʥʪʘ 

1.3. ʃʠʥʠʠ 

 

 
 

ɺʳʙʦʨ ʮʚʝʪʘ, 
ʪʦʣʱʠʥʳ ʠ ʩʪʠʣʷ 
ʣʠʥʠʡ ʛʨʘʬʠʢʘ 

1.4. ʊʦʯʢʠ 

 

 
 

ɺʳʙʦʨ ʮʚʝʪʘ, 
ʪʦʣʱʠʥʳ ʠ ʩʪʠʣʷ 
ʣʠʥʠʡ ʪʦʯʝʢ 

ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣ. 7.38 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.38 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ (ʧʨʦʜʦʣʞ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
2. 

 
ɺʢʣʘʜʢʘ ɻʨʘʬʠʢ 

 

2.1. ʂʦʦʨʜʠʥʘʪʳ 

 
 

 
 

 

ʈʝʛʠʩʪʨʳ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 
ʦʧʨʝʜʝʣʷʶʪ ʢʦʦʨʜʠʥʘʪʳ 
ʪʦʯʝʢ, ʦʪʦʙʨʘʞʘʝʤʳʭ 

ʛʨʘʬʠʢʦʤ. 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ,  ʪʦ ʢʦʦʨʜʠʥʘʪʳ 
ʪʦʯʝʢ ʨʘʟʤʝʱʘʶʪʩʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ: 

ʊʦʯʢʘ 1 (PSW300, PSW301), 
ʊʦʯʢʘ 2 (PSW302, PSW303) ʠ  

ʪ. ʜ. 
 
 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 
ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʜʚʝ 

ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ: 
ʊʦʯʢʘ 1 (PSW300, PSW320), 
ʊʦʯʢʘ 2 (PSW301, PSW321) ʠ 

ʪ. ʜ. 
 

ɺ ʤʝʥʶ ʇʘʨʘʤʝʪʨʳ ʜʣʷ 
ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʜʘʥʥʳʭ 
ʠ ʚʝʨʭʥʶʶ/ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

2.2. ʏʠʩʣʦ ʪʦʯʝʢ 

 

ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʛʨʘʬʠʢʦʤ. 
ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ 
ɺʳʙʦʨ ʨʝʛʠʩʪʨʘ, 

ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʙʫʜʝʪ 
ʦʧʨʝʜʝʣʷʪʴʩʷ ʟʥʘʯʝʥʠʝʤ 
ʚʳʙʨʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.38 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.38 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ (ʦʢʦʥʯ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

 
2. 

 
ɺʢʣʘʜʢʘ ɻʨʘʬʠʢ 

 

2.3. 
ʈʝʞʠʤ 
ʦʪʨʠʩʦʚʢʠ 

 

ʈʝʞʠʤ ʦʪʨʠʩʦʚʢʠ ʛʨʘʬʠʢʘ 
ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʧʘʥʝʣʠ: 

 
ʅʝ ʨʠʩʦʚʘʪʴ ï ʛʨʘʬʠʢ ʥʝ 
ʦʪʨʠʩʦʚʳʚʘʝʪʩʷ ʜʦ ʢʦʤʘʥʜʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷ; 
ʊʝʢʫʱʠʝ ʪʦʯʢʠ ï 

ʦʪʨʠʩʦʚʳʚʘʶʪʩʷ ʪʝʢʫʱʠʝ 
ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʦʚ, ʧʦʩʣʝ 

ʯʝʛʦ ʛʨʘʬʠʢ ʥʝ 
ʦʪʨʠʩʦʚʳʚʘʝʪʩʷ ʜʦ ʢʦʤʘʥʜʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷ; 
ʆʪʨʠʩʦʚʢʘ ï ʦʪʨʠʩʦʚʢʘ 

ʛʨʘʬʠʢʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

2.4. 
ʈʝʛʠʩʪʨ 
ʫʧʨʘʚʣʝʥʠʷ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʨʝʛʠʩʪʨ 
ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʤ. 
ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ 

ʨʝʛʠʩʪʨʘ: 
 

1 ï ʦʪʨʠʩʦʚʘʪʴ ʪʦʣʴʢʦ 
ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʦʚ; 

2 ï ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 
ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʦʚ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʦʪʦʙʨʘʞʝʥʠʷ 
ʩʪʘʨʳʭ; 

3 ï ʦʯʠʩʪʠʪʴ ʧʦʣʝ ʛʨʘʬʠʢʘ; 
4 ï ʦʪʨʠʩʦʚʢʘ ʛʨʘʬʠʢʘ ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 
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7.13.5 ʊʨʝʥʜ 

 

 

ʈʠʩʫʥʦʢ 7.76 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʊʨʝʥʜ 

 

 ʕʣʝʤʝʥʪ ʊʨʝʥʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʟʥʘʯʝʥʠʷ ʧʨʠʚʷʟʘʥʥʳʭ 

ʨʝʛʠʩʪʨʦʚ ʚ ʛʨʘʬʠʯʝʩʢʦʤ  ʚʠʜʝ c ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʨʠʠ. ʕʣʝʤʝʥʪ ʙʣʠʟʦʢ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʫ ʢ ʀʩʪʦʨʠʯʝʩʢʦʤʫ ʛʨʘʬʠʢʫ, ʥʦ ʠʤʝʝʪ ʙʦӢʣʴʰʫʶ ʛʠʙʢʦʩʪʴ ʚ ʥʘʩʪʨʦʡʢʝ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ 

ʠʩʪʦʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.39. 

 

 

ʈʠʩʫʥʦʢ 7.77 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʨʝʥʜ, ʚʢʣʘʜʢʘ ʅʘʩʪʨʦʡʢʠ 
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ʊʘʙʣʠʮʘ 7.39 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʨʝʥʜ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʅʘʩʪʨʦʡʢʠ 
 

1.1. 
ʈʘʟʤʝʨ 
ʭʨʘʥʠʣʠʱʘ  

ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, 
ʦʪʦʙʨʘʞʘʝʤʦʝ ʢʘʞʜʦʡ ʠʟ 

ʢʨʠʚʳʭ ʪʨʝʥʜʘ 

1.2. 
ɺʳʙʦʨ 

ʭʨʘʥʠʣʠʱʘ 
 

 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʘ ï 
ʪʨʝʥʜ (ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʛʨʘʬʠʢ) ʠʣʠ ʛʠʩʪʦʛʨʘʤʤʘ 

1.3. 
ʎʠʢʣʠʯʝʩʢʘʷ 
ʟʘʧʠʩʴ 

 

ɺʳʙʦʨ ʨʝʞʠʤʘ ʮʠʢʣʠʯʝʩʢʦʡ 
ʟʘʧʠʩʠ ʛʨʘʬʠʢʘ: 

 
ʏʘʩʪʦʪʘ ï ʯʘʩʪʦʪʘ 
ʦʪʦʙʨʘʞʝʥʠʷ/ʟʘʧʠʩʠ 
ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʦʚ 

ʵʣʝʤʝʥʪʘ; 
 

ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʴʶ 
ï ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ 

ʛʘʣʦʯʢʘ, ʪʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ 
ʙʠʪ ʩʪʘʨʪʘ ʟʘʧʠʩʠ 

(ʦʪʦʙʨʘʞʝʥʠʷ) ʜʘʥʥʦʛʦ 
ʵʣʝʤʝʥʪʘ. ʂʦʛʜʘ ʙʠʪ 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ɺʂʃ, 
ʟʥʘʯʝʥʠʷ ʧʨʠʚʷʟʘʥʥʳʭ 
ʨʝʛʠʩʪʨʦʚ ʥʘʯʠʥʘʶʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʪʨʝʥʜʝ. 
ʂʦʛʜʘ ʙʠʪ ʧʨʠʥʠʤʘʝʪ 
ʟʥʘʯʝʥʠʝ ɺʓʂʃ ï 
ʧʨʝʢʨʘʱʘʶʪ; 

 
ʈʝʞʠʤ ï ʚʳʙʦʨ ʜʝʡʩʪʚʠʷ 
ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ 
ʭʨʘʥʠʣʠʱʘ (ʧʧ. 1.1) ï 

ʦʩʪʘʥʦʚʢʘ ʠʣʠ ʧʝʨʝʟʘʧʠʩʴ; 
 

ɹʠʪ ʨʝʞʠʤʘ ï ʝʩʣʠ 
ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʙʠʪ, 

ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ 
ʪʝʢʫʱʠʡ ʨʝʞʠʤ ʪʨʝʥʜʘ 

(ɺʂʃ ï ʧʝʨʝʟʘʧʠʩʴ, ɺʓʂʃ 
ï ʦʩʪʘʥʦʚʢʘ) 

1.4. 
ɿʘʧʠʩʴ ʧʦ 
ʬʨʦʥʪʫ ʙʠʪʘ  

ɺʳʙʦʨ ʨʝʞʠʤʘ ʪʨʠʛʛʝʨʥʦʡ 
ʟʘʧʠʩʠ. ɿʘʧʠʩʴ 

(ʦʪʦʙʨʘʞʝʥʠʝ) ʟʥʘʯʝʥʠʡ ʥʘ 
ʛʨʘʬʠʢʝ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʩɹʷ ʧʦ ʬʨʦʥʪʫ 
ʚʳʙʨʘʥʥʦʛʦ ʙʠʪʘ 

ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣ. 7.39 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.39 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʨʝʥʜ (ʧʨʦʜʦʣʞ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2. 
 

ɺʢʣʘʜʢʘ ɺʠʜ 
 

2.1. ʉʝʪʢʘ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʤʦʞʥʦ ʫʢʘʟʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ ʩʝʪʢʠ 
ʪʨʝʥʜʘ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ. 

2.2. ɺʨʝʤʷ 

 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ 
ʚʨʝʤʝʥʠ, ʦʪʦʙʨʘʞʘʝʤʳʭ 
ʜʣʷ ʢʨʘʡʥʝʡ ʣʝʚʦʡ ʪʦʯʢʠ 
ʵʣʝʤʝʥʪʘ. ɻʘʣʦʯʢʠ ʩʪʘʚʷʪʩʷ 
ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ 

ʨʘʟʨʷʜʦʚ. 

2.3. ʆʩʴ X 

 

ʐʠʨʠʥʘ ʪʨʝʥʜʘ (ʚ ʝʜʠʥʠʮʘʭ 
ʚʨʝʤʝʥʠ), ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʣʝʥʠʡ ʰʢʘʣʳ ʚʨʝʤʝʥʠ ʠ 
ʧʦʜʧʠʩʝʡ ʥʘ ʥʝʡ. 

2.4. ʆʩʴ Y 

 

 
 

ʂʦʣʠʯʝʩʪʚʦ ʜʝʣʝʥʠʡ  ʠ 
ʧʦʜʧʠʩʝʡ ʧʦ ʦʩʠ Y. 

3. 

 
ɺʢʣʘʜʢʘ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʝʨʚʳʡ ʠʟ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʘ. ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʞʠʤʝ ʢʦʣʴʮʝʚʦʛʦ ʙʫʬʝʨʘ. 
ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɺ ʘʚʪʦ. ʦʙʣʘʩʪʠ, ʪʦ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ 
ʘʚʪʦʨʘʟʤʝʰʝʥʠʷ ʧʘʥʝʣʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʨʝʞʠʤ 

ʩʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚ ʨʝʛʠʩʪʨʳ, ʫʞʝ 
ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʧʨʦʝʢʪʝ. ʈʘʟʣʠʯʠʷ ʦʙʣʘʩʪʝʡ ʧʘʤʷʪʠ ʦʧʠʩʘʥʳ ʚ ʧ. 4.1. 

 
ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʪʨʝʥʜʘ: 

 
ὔ ὅὄ ὗύ ὗὨύς ὈὝ Ὓ ρ, ʛʜʝ 

 
CB ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʣʴʮʝʚʳʤ ʙʫʬʝʨʦʤ  (ʢʦʥʩʪʘʥʪʘ: ʉB = 4); 

Qw ï ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʪʠʧʘ WORD, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʛʨʘʬʠʢʝ; 
Qdw ï ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʪʠʧʘ DWORD, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʛʨʘʬʠʢʝ; 

DT ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʦʜʥʦʛʦ ʩʨʝʟʘ 
(ʢʦʥʩʪʘʥʪʘ: DT = 6); 

S ï ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʟʦʚ ʪʨʝʥʜʘ (ʩʤ. ʧʧ. 1.1). 
 

ʇʨʠʤʝʨ: ʜʣʷ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʪʠʧʘ WORD ʩ ʯʠʩʣʦʤ ʩʨʝʟʦʚ 5 ʧʦʪʨʝʙʫʝʪʩʷ 52 ʨʝʛʠʩʪʨʘ 
ʭʨʘʥʝʥʠʷ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.39 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.39 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʨʝʥʜ (ʦʢʦʥʯ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

4. 

 
ɺʢʣʘʜʢʘ ɻʨʘʬʠʢ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʚʳʙʠʨʘʶʪʩʷ ʠ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʨʝʛʠʩʪʨʳ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʵʣʝʤʝʥʪʦʤ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʥʘʟʚʘʥʠʠ ï 30 

4.1. 
ʌʦʨʤʘʪ 
ʛʨʘʬʠʢʘ 

 

 
 

ʊʠʧ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʦʛʦ 
ʨʝʛʠʩʪʨʘ ʥʘ ʪʨʝʥʜʝ 

4.2. ʎʚʝʪ 

 

 
 

ʎʚʝʪ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʦʛʦ 
ʨʝʛʠʩʪʨʘ ʥʘ ʪʨʝʥʜʝ 

4.3. ʈʝʛʠʩʪʨ 

 

 
 

ʈʝʛʠʩʪʨ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʠ 
ʟʘʧʠʩʳʚʘʝʤʳʡ ʪʨʝʥʜʦʤ 

4.4. 
ʉʚʦʷ 

ʨʘʟʤʝʨʥʦʩʪʴ  

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʢʨʠʚʦʡ ʜʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʷ ʰʢʘʣʘ 

ʧʦ ʦʩʠ Y 

4.5. ʐʢʘʣʘ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 
ʐʢʘʣʘ ʥʘʩʪʨʦʠʪʴ ʬʦʨʤʘʪ 
ʧʦʜʧʠʩʝʡ ʧʦ ʦʩʠ Y 

4.6. ʌʦʨʤʘʪ 

 

 
 

ʌʦʨʤʘʪ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘ 

4.7. ʊʠʧ 

 

 
 

ʊʠʧ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘ 

4.8. ɼʠʘʧʘʟʦʥ 

 

ʅʠʞʥʷʷ/ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ 
ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʪʨʝʥʜʦʤ 
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7.14 ʊʘʙʣʠʮʳ 
 

7.14.1 ʊʘʙʣʠʮʘ ʪʨʝʚʦʛ 

 

 

ʈʠʩʫʥʦʢ 7.78 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʪʨʝʚʦʛ 

 

 ʕʣʝʤʝʥʪ ʊʘʙʣʠʮʘ ʪʨʝʚʦʛ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ cʧʠʩʢʘ 

ʩʦʦʙʱʝʥʠʡ, ʚʠʜʠʤʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʚʷʟʘʥʥʦʛʦ ʙʠʪʘ. ʂʘʞʜʦʝ 

ʥʦʚʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦʧʘʜʘʝʪ ʚ ʢʦʥʝʮ ʩʧʠʩʢʘ. ʉʧʠʩʦʢ ʤʦʞʥʦ ʧʨʦʢʨʫʯʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘ 

ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.40. 

 

 

ʈʠʩʫʥʦʢ 7.79 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʪʨʝʚʦʛ, ʚʢʣʘʜʢʘ ʉʦʦʙʱʝʥʠʷ 
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ʊʘʙʣʠʮʘ 7.40 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʪʨʝʚʦʛ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʊʘʙʣʠʮʘ 
 

1.1. ɿʘʛʦʣʦʚʦʢ 

 

 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʦʞʥʦ ʟʘʜʘʪʴ ʪʝʢʩʪ ʟʘʛʦʣʦʚʢʘ 
ʪʘʙʣʠʮʳ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʫʣʴʪʠʷʟʳʯʥʳʡ) ʠ ʚʳʙʨʘʪʴ ʝʛʦ 
ʰʨʠʬʪ ʠ ʩʪʠʣʴ 

1.2. ɺʳʩʦʪʘ ʟʘʛʦʣʦʚʢʘ 

 

 
 

ɺʳʩʦʪʘ ʩʪʨʦʢʠ ʟʘʛʦʣʦʚʢʘ ʚ 
ʧʠʢʩʝʣʷʭ 

1.3. ʐʠʨʠʥʘ 

 

 
 

ʐʠʨʠʥʘ ʪʘʙʣʠʮʳ ʚ ʧʠʢʩʝʣʷʭ 

1.4. ʂʦʣ-ʚʦ ʩʪʨʦʢ 

 

 
 

ʂʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʩʪʨʦʢ ʪʘʙʣʠʮʳ 

1.5. ɺʳʩʦʪʘ ʩʪʨʦʢ 

 

 
 

ɺ ʩrʦʪʘ ʩʪʨʦʢ ʩʦʦʙʱʝʥʠʡ ʚ 
ʧʠʢʩʝʣʷʭ 

1.6. ɺʳʨʘʚʥʠʚʘʥʠʝ 

 

 
 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ ʚ ʩʪʨʦʢʘʭ 
ʪʘʙʣʠʮʳ 

1.7. ɺʳʜʝʣʠʪʴ ʢʦʥʪʫʨ 

 

 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʚʦʢʨʫʛ ʪʘʙʣʠʮʳ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʢʦʥʪʫʨ 

2. 

 
ɺʢʣʘʜʢʘ ʉʦʦʙʱʝʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 7.79) 

 
ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʙʱʝʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ. ɼʣʷ 
ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʧʫʩʪʦʤ ʧʦʣʝ ʚʢʣʘʜʢʠ ʠ ʚʳʙʨʘʪʴ 
ʢʦʤʘʥʜʫ ʅʦʚʦʝ ʩʦʦʙʱʝʥʠʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʞʘʪʴ ʇʂʄ ʥʘ ʷʯʝʡʢʝ ʩʪʦʣʙʮʘ ʉʦʜʝʨʞʘʥʠʝ ʠ 
ʚʳʙʨʘʪʴ ʪʠʧ ʩʦʜʝʨʞʠʤʦʛʦ ï ʪʝʢʩʪ, ʚʘʨʠʘʮʠʦʥʥʳʡ ʪʝʢʩʪ ʠʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ (ʠʭ 
ʧʘʨʘʤʝʪʨʳ ʦʧʠʩʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʫʥʢʪʘʭ). ɺ ʩʦʦʙʱʝʥʠʠ ʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʚʳʚʦʜʠʪʴ ʥʝʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩʦʜʝʨʞʠʤʦʛʦ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʘʟʥʳʤ ʪʠʧʘʤ. ɺ 
ʩʪʦʣʙʮʝ ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʜʚʦʡʥʦʛʦ ʥʘʞʘʪʠʷ ʃʂʄ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʙʠʪ, 
ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦʷʚʣʝʥʠʝ/ʠʩʯʝʟʥʦʚʝʥʠʝ ʩʦʦʙʱʝʥʠʷ ʚ ʪʘʙʣʠʮʝ 

(ɺʂʃ ï ʧʦʷʚʣʝʥʠʝ ʩʦʦʙʱʝʥʠʝ, ɺʓʂʃ ï ʠʩʯʝʟʥʦʚʝʥʠʝ) 
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7.14.2 ʊʘʙʣʠʮʘ ʩʦʙʳʪʠʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ  

 

 

ʈʠʩʫʥʦʢ 7.80 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ 

ʊʘʙʣʠʮʘ ʩʦʙʳʪʠʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

 

 ʕʣʝʤʝʥʪ ʊʘʙʣʠʮʘ ʩʦʙʳʪʠʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ 

ʧʘʥʝʣʠ cʧʠʩʢʘ ʩʦʦʙʱʝʥʠʡ, ʚʠʜʠʤʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʚʷʟʘʥʥʦʛʦ 

ʙʠʪʘ. ʉʧʠʩʦʢ ʤʦʞʥʦ ʧʨʦʢʨʫʯʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘ ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʪʨʝʚʦʛ, ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

1. ʆʪʦʙʨʘʞʘʝʪ ʪʦʣʴʢʦ ʩʪʘʪʠʯʝʩʢʠʝ ʩʦʦʙʱʝʥʠʷ. 

2. ʂʘʞʜʦʤʫ ʩʦʦʙʱʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʦʪʦʙʨʘʞʝʥʠʷ 

ʩʦʦʙʱʝʥʠʡ. ʇʨʠʤʝʨ: cʧʠʩʦʢ ʧʫʩʪ. ʉʦʦʙʱʝʥʠʝ c ˉ 2 ʧʨʠ ʩʚʦʝʤ ʧʦʷʚʣʝʥʠʠ ʦʪʦʙʨʘʟʠʪʩʷ ʚ 

ʧʝʨʚʦʡ ʩʪʨʦʢʝ. ʉʦʦʙʱʝʥʠʝ ʩ  ̄1 ʧʨʠ ʩʚʦʝʤ ʧʦʷʚʣʝʥʠʠ ʦʪʦʙʨʘʟʠʪʩʷ ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ, ʘ 

ʩʦʦʙʱʝʥʠʝ ʩ ˉ 2 ʧʝʨʝʤʝʩʪʠʪʩʷ ʚʦ ʚʪʦʨʫʶ ʩʪʨʦʢʫ. 

3. ʐʨʠʬʪ ʪʝʢʩʪʘ ʦʜʠʥʘʢʦʚ ʜʣʷ ʚʩʝʭ ʩʦʦʙʱʝʥʠʡ ʠ ʟʘʜʘʝʪʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ. 

 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.41. 

 

ʈʠʩʫʥʦʢ 7.81 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʩʦʙʳʪʠʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʚʢʣʘʜʢʘ ʉʦʦʙʱʝʥʠʷ 
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ʊʘʙʣʠʮʘ 7.41 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʩʦʙʳʪʠʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʊʘʙʣʠʮʘ 
 

1.1. ɿʘʛʦʣʦʚʦʢ 

 

 
 

ʊʝʢʩʪ ʟʘʛʦʣʦʚʢʘ ʪʘʙʣʠʮʳ (ʚ 
ʪʦʤ ʯʠʩʣʝ ʤʫʣʴʪʠʷʟʳʯʥʳʡ) ʠ 
ʚʳʙʦʨ ʝʛʦ ʰʨʠʬʪʘ ʠ ʩʪʠʣʷ 

1.2. ʂʦʣ-ʚʦ ʩʪʨʦʢ 
 

ʂʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ 

ʩʪʨʦʢ 

1.3. ʐʠʨʠʥʘ 

 

 
 

ʐʠʨʠʥʘ ʩʪʨʦʢ ʩʦʦʙʱʝʥʠʡ ʚ 
ʧʠʢʩʝʣʷʭ 

1.4. ɺʳʩʦʪʘ 

 

 
 

ɺ ʩrʦʪʘ ʩʪʨʦʢ ʩʦʦʙʱʝʥʠʡ ʚ 
ʧʠʢʩʝʣʷʭ 

1.5. ɺʳʨʘʚʥʠʚʘʥʠʝ 

 

 
 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ ʚ 
ʩʪʨʦʢʘʭ ʪʘʙʣʠʮʳ 

2. 

 
ɺʢʣʘʜʢʘ ʉʦʦʙʱʝʥʠʷ (cʤ. ʨʠʩʫʥʦʢ 7.81) 

 
ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʙʱʝʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ. ɼʣʷ 
ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʜʚʘʞʜʳ 
ʥʘʞʘʪʴ ʃʂʄ ʥʘ ʩʦʟʜʘʥʥʦʡ ʩʪʨʦʢʝ (ʠʣʠ ʥʘ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ) ʠ ʚʳʙʨʘʪʴ ʝʝ ʙʠʪ ʫʧʨʘʚʣʝʥʠʷ 
ʠ ʪʝʢʩʪ ʩʦʦʙʱʝʥʠʷ. ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʇʦʜʜʝʨʞʢʘ ʖʥʠʢʦʜʘ, ʪʦ ʚ ʩʦʦʙʱʝʥʠʷʭ 
ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʠʤʚʦʣʳ ʖʥʠʢʦʜʘ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚ 

ʪʘʙʣʠʮʝ ʢʠʨʠʣʣʠʯʝʩʢʠʭ ʩʠʤʚʦʣʦʚ 
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7.14.3 ʀʩʪʦʨʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ 

 

 

ʈʠʩʫʥʦʢ 7.82 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʀʩʪʦʨʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ 

 

 ʕʣʝʤʝʥʪ ʀʩʪʦʨʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʪʘʙʣʠʮʳ 

ʠʩʪʦʨʠʠ ʪʨʝʚʦʛ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʧʦʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʚʷʟʘʥʥʦʛʦ ʙʠʪʘ, ʘ ʪʘʢʞʝ ʜʘʪʫ ʠ ʚʨʝʤʷ ʠʭ ʧʦʷʚʣʝʥʠʷ ʠ ʢʚʠʪʠʨʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʦʤ.  

ʇʨʦʢʨʫʪʢʘ ʪʘʙʣʠʮʳ, ʦʯʠʩʪʢʘ ʪʘʙʣʠʮʳ ʠ ʢʚʠʪʠʨʦʚʘʥʠʝ ʪʨʝʚʦʛ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘ 

ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.42. 

 

 

ʈʠʩʫʥʦʢ 7.83 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʩʪʦʨʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ, ʚʢʣʘʜʢʘ ʉʦʦʙʱʝʥʠʷ 
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ʊʘʙʣʠʮʘ 7.42 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʩʪʦʨʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ʊʘʙʣʠʮʘ 
 

1.1. ʉʪʦʣʙʮʳ 

 

 
 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮʳ 
ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʪʝʢʩʪ ʟʘʛʦʣʦʚʢʘ 
(ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʫʣʴʪʠʷʟʳʯʥʦʩʪʠ), ʰʠʨʠʥʘ ʠ 

ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ ʩʦʦʙʱʝʥʠʡ 

1.2. ɺʳʩʦʪʘ ʩʪʨʦʢʠ 

 

 
 

ɺr ʩʦʪʘ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ ʚ ʧʠʢʩʝʣʷʭ 

1.3. ʇʦʢʘʟʳʚʘʪʴ ʛʦʜ  

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʝʪʢʠ ʚʨʝʤʝʥʠ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʚ 

ʪʘʙʣʠʮʝ, ʩʦʜʝʨʞʘʪ ʛʦʜ 

1.4. 
ʉʪʨʦʢ ʥʘ 
ʩʪʨʘʥʠʮʝ  

ʂʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ ʩʪʨʦʢ 

1.5. ɺʩʝʛʦ ʟʘʧʠʩʝʡ 
 

ʏʠʩʣʦ ʩʦʦʙʱʝʥʠʡ, ʩʦʭʨʘʥʷʝʤʳʭ 
ʵʣʝʤʝʥʪʦʤ. ʇʦʩʣʝ ʝʛʦ 

ʧʨʝʚʳʰʝʥʠʷ, ʥʦʚʳʝ ʩʦʦʙʱʝʥʠʷ 
ʥʘʯʠʥʘʶʪ ʧʝʨʝʟʘʧʠʩʳʚʘʪʴ 

ʧʨʝʜʳʜʫʱʠʝ (ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʛʦ 
ʨʘʥʥʝʛʦ) 

2. 

 
 

ɺʢʣʘʜʢʘ ʉʦʦʙʱʝʥʠʷ (cʤ. ʨʠʩʫʥʦʢ 7.83) 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʙʱʝʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ. ɼʣʷ 
ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʜʚʘʞʜʳ 
ʥʘʞʘʪʴ ʃʂʄ ʥʘ ʩʦʟʜʘʥʥʦʡ ʩʪʨʦʢʝ (ʠʣʠ ʥʘ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ) ʠ ʚʳʙʨʘʪʴ ʝʝ ʙʠʪ ʫʧʨʘʚʣʝʥʠʷ, 
ʫʩʣʦʚʠʝ ʧʦʷʚʣʝʥʠʷ ʩʦʦʙʱʝʥʠʷ (ʧʦ ʧʝʨʝʜʥʝʤʫ ʠʣʠ ʟʘʜʥʝʤʫ ʬʨʦʥʪʫ ʙʠʪʘ) ʠ ʝʛʦ ʪʝʢʩʪ. ɽʩʣʠ 
ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʇʦʜʜʝʨʞʢʘ ʖʥʠʢʦʜʘ, ʪʦ ʚ ʩʦʦʙʱʝʥʠʷʭ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʠʤʚʦʣʳ 
ʖʥʠʢʦʜʘ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʪʘʙʣʠʮʝ ʢʠʨʠʣʣʠʯʝʩʢʠʭ 

ʩʠʤʚʦʣʦʚ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.42 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 7.42 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʀʩʪʦʨʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ (ʦʢʦʥʯ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

3. 

 
ɺʢʣʘʜʢʘ ɿʘʧʠʩʴ 

 

 
ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ ʩʪʘʨʪʘ ʟʘʧʠʩʠ (ʦʪʦʙʨʘʞʝʥʠʷ) ʪʨʝʚʦʛ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

 
 
 
 

4. 

 
 
 
 

ɺʢʣʘʜʢʘ ʉʦʭʨʘʥʝʥʠʝ 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʝʨʚʳʡ ʠʟ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʘ. ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʞʠʤʝ ʢʦʣʴʮʝʚʦʛʦ ʙʫʬʝʨʘ. ɽʩʣʠ 
ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɺ ʘʚʪʦ. ʦʙʣʘʩʪʠ, ʪʦ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʨʘʟʤʝʰʝʥʠʷ 
ʧʘʥʝʣʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʨʝʞʠʤ ʩʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ 
ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚ ʨʝʛʠʩʪʨʳ, ʫʞʝ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʧʨʦʝʢʪʝ. ʈʘʟʣʠʯʠʷ ʦʙʣʘʩʪʝʡ ʧʘʤʷʪʠ ʦʧʠʩʘʥʳ ʚ ʧ. 4.1. 
 

ʂʚʠʪʠʨʦʚʘʥʠʝ ʩʦʦʙʱʝʥʠʡ  ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʠʩʪʨʦʚ 
ʭʨʘʥʝʥʠʷ PFW ʨʝʛʠʩʪʨʦʚ. 

 
ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ: 

 
ὔ ὅὄ ὈὝ ς Ὓ ρ, 

 
ʛʜʝ 

CB ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʣʴʮʝʚʳʤ ʙʫʬʝʨʦʤ  (ʢʦʥʩʪʘʥʪʘ: ʉB = 4); 
DT ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʝʪʦʢ ʚʨʝʤʝʥʠ ʦʜʥʦʡ ʩʪʨʦʢʠ 
(ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʠ ʚʨʝʤʝʥʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ). ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʇʦʢʘʟʳʚʘʪʴ 

ʛʦʜ [ʧʧ. 1.3], ʪʦ DT = 10, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ DT = 8); 
S ï ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʪʘʙʣʠʮʳ (ʩʤ. ʧʧ. 1.5). 

 
ʇʨʠʤʝʨ: ʜʣʷ ʪʘʙʣʠʮʳ ʩ ʪʨʝʤʷ ʟʘʧʠʩʷʤʠ ʠ ʥʘʣʠʯʠʝʤ ʛʘʣʦʯʢʠ ʇʦʢʘʟʳʚʘʪʴ ʛʦʜ (ʧʧ. 1.3) 

ʧʦʪʨʝʙʫʝʪʩʷ 52 ʨʝʛʠʩʪʨʦʚ ʭʨʘʥʝʥʠʷ 
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7.14.4 ʊʘʙʣʠʮʘ ʚʚʦʜʘ ʜʘʥʥʳʭ 

 

 

ʈʠʩʫʥʦʢ 7.84 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʚʚʦʜʘ ʜʘʥʥʳʭ 

 

 ʕʣʝʤʝʥʪ ʊʘʙʣʠʮʘ ʚʚʦʜʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʪʘʙʣʠʮʳ 

ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʨʫʯʥʦʛʦ ʚʚʦʜʘ. ʇʨʦʢʨʫʪʢʘ ʪʘʙʣʠʮʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘ ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.43. 

 

 

ʈʠʩʫʥʦʢ 7.85 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʚʢʣʘʜʢʘ ʉʪʦʣʙʮʳ 

ʜʘʥʥʳʭ 
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ʊʘʙʣʠʮʘ 7.43 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʚʚʦʜʘ ʜʘʥʥʳʭ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 

 
ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ: 

 
ὔ ὗύ ὗὨύς Ὓ, 

ʛʜʝ 
 

Qw ï ʢʦʣ-ʚʦ ʩʪʦʣʙʮʦʚ ʩ ʜʘʥʥʳʤʠ ʣʶʙʦʛʦ ʪʠʧʘ, ʢʨʦʤʝ DWORD; 
Qdw ï ʢʦʣ-ʚʦ ʩʪʦʣʙʮʦʚ ʩ ʜʘʥʥʳʤʠ ʪʠʧʘ DWORD; 

S ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ (ʩʪʨʦʢ) ʪʘʙʣʠʮʳ. 
 

ʇʨʠʤʝʨ: ʜʣʷ ʪʘʙʣʠʮʳ ʩ ʜʚʫʤʷ ʩʪʦʣʙʮʘʤʠ ʜʘʥʥʳʭ ʪʠʧʘ WORD ʠ ʪʨʝʤʷ ʩʪʨʦʢʘʤʠ 
ʧʦʪʨʝʙʫʝʪʩʷ 6 ʨʝʛʠʩʪʨʦʚ 

2. 
 

ɺʢʣʘʜʢʘ ʊʘʙʣʠʮʘ 
 

2.1. ɺʩʝʛʦ ʟʘʧʠʩʝʡ 
 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ 
ʵʣʝʤʝʥʪʘ 

2.2. 
ʉʪʨʦʢ ʥʘ 
ʩʪʨʘʥʠʮʝ  

ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ, 
ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ 

2.3. 
ɺʳʩʦʪʘ 
ʟʘʛʦʣʦʚʢʘ  

ɺʳʩʦʪʘ ʩʪʨʦʢʠ ʟʘʛʦʣʦʚʢʦʚ 
ʚ ʧʠʢʩʝʣʷʭ 

2.4. ɺʳʩʦʪʘ ʩʪʨʦʢʠ 
 

ɺʳʩʦʪʘ ʷʯʝʝʢ ʪʘʙʣʠʮʳ ʚ 
ʧʠʢʩʝʣʷʭ 

2.5. ɿʘʛʦʣʦʚʢʠ  

ɽʩʣʠ ʛʘʣʦʯʢʘ ʥʝ 
ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ ʩʪʨʦʢʘ 

ʟʘʛʦʣʦʚʢʦʚ ʥʝ 
ʦʪʦʙʨʘʞʘʝʪʩʷ 

2.6. ɻʨʘʥʠʮʘ 
 

ɽʩʣʠ ʛʘʣʦʯʢʘ ʫʩʪʘʥʦʚʣʝʥʘ, 
ʪʦ ʚʦʢʨʫʛ ʵʣʝʤʝʥʪʘ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʦʥʪʫʨ 

2.7. 
ʐʨʠʬʪ 
ʟʘʛʦʣʦʚʢʘ  

ʐʨʠʬʪ ʟʘʛʦʣʦʚʢʦʚ 

2.8. ʐʨʠʬʪ ʷʯʝʡʢʠ 
 

ʐʨʠʬʪ ʩʦʜʝʨʞʠʤʦʛʦ ʷʯʝʝʢ 
ʪʘʙʣʠʮʳ 

2.9. 
ʉʪʦʣʙʝʮ ʩ 
ʥʫʤʝʨʘʮʠʝʡ 

 

 
 

ɽʩʣʠ ʛʘʣʦʯʢʘ ʫʩʪʘʥʦʚʣʝʥʘ, 
ʪʦ ʚ ʪʘʙʣʠʮʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 
ʩʪʦʣʙʝʮ ʩ ʧʦʨʷʜʢʦʚʳʤʠ 
ʥʦʤʝʨʘʤʠ ʩʪʨʦʢ. ʄʦʞʥʦ 
ʫʢʘʟʘʪʴ ʥʘʟʚʘʥʠʝ ʩʪʦʣʙʮʘ 

(ʚ ʪʦʤ ʯʠʩʣʝ 
ʤʫʣʴʪʠʷʟʳʯʥʦʝ) ʠ ʝʛʦ 

ʰʠʨʠʥʫ 

2.10. 
ʉʪʦʣʙʝʮ 
ʥʘʟʚʘʥʠʡ 

 

 
ɽʩʣʠ ʛʘʣʦʯʢʘ ʫʩʪʘʥʦʚʣʝʥʘ, 
ʪʦ ʚ ʪʘʙʣʠʮʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 
ʩʪʦʣʙʝʮ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ 
ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 
(ʩʤ. ʧʧ. 2.11). ʄʦʞʥʦ 

ʫʢʘʟʘʪʴ ʥʘʟʚʘʥʠʝ ʩʪʦʣʙʮʘ 
(ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʫʣʴʪʠʷʟʳʯʥʦʝ) ʠ ʝʛʦ 
ʰʠʨʠʥʫ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.43 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ.   



7 ʆʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

 

158 

ʊʘʙʣʠʮʘ 7.43 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʚʚʦʜʘ ʜʘʥʥʳʭ (ʦʢʦʥʯ.) 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2. 
 

ɺʢʣʘʜʢʘ ʊʘʙʣʠʮʘ 
 

2.11. 
ʊʝʢʩʪʳ ʩʪʦʣʙʮʘ 
ʥʘʟʚʘʥʠʡ 

 

 
 

ʉʦʜʝʨʞʠʤʦʝ ʩʪʦʣʙʮʘ 
ʩʪʘʪʠʯʝʩʢʠʭ ʪʝʢʩʪʦʚ (ʩʤ. 
ʧʧ. 2.10). ʄʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʫʣʴʪʠʷʟʳʯʥʳʝ ʪʝʢʩʪʳ 

 
3. 

 
ɺʢʣʘʜʢʘ ʉʪʦʣʙʮʳ ʜʘʥʥʳʭ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʩʦʟʜʘʶʪʩʷ ʩʪʦʣʙʮʳ ʪʘʙʣʠʮʳ. 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɺʚʦʜ ʜʘʥʥʳʭ, ʪʦ ʩʦʜʝʨʞʠʤʦʝ ʩʪʦʣʙʮʘ ʤʦʞʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴʩʷ 
ʦʧʝʨʘʪʦʨʦʤ. ɼʣʷ ʵʪʦʛʦ ʚʦ ʚʢʣʘʜʢʝ ʂʣʘʚʠʘʪʫʨʘ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʠʩʧʦʣʴʟʫʝʤʫʶ ʵʢʨʘʥʥʫʶ 

ʢʣʘʚʠʘʪʫʨʫ 
 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʩʪʦʣʙʮʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʥʦʧʢʘ ɼʦʙʘʚʠʪʴ, ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
ʩʦʟʜʘʥʥʦʛʦ ï ʀʟʤʝʥʠʪʴ (ʠʣʠ ʜʚʦʡʥʦʝ ʥʘʞʘʪʠʝ ʃʂʄ ʥʘ ʩʪʨʦʢʫ). ɺ ʥʘʩʪʨʦʡʢʘʭ ʩʪʦʣʙʮʘ ʤʦʞʥʦ 
ʫʢʘʟʘʪʴ ʝʛʦ ʟʘʛʦʣʦʚʦʢ, ʰʠʨʠʥʫ, ʪʠʧ ʠ ʬʦʨʤʘʪ ʜʘʥʥʳʭ, ʚʳʨʘʚʥʠʚʘʥʠʝ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʬʨ ʠ ʢʦʣʠʯʝʩʪʚʦ ʮʠʬʨ ʧʦʩʣʝ ʟʘʧʷʪʦʡ 
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7.14.5 ʊʘʙʣʠʮʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ 

 

 

ʈʠʩʫʥʦʢ 7.86 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ 

 

 ʕʣʝʤʝʥʪ ʊʘʙʣʠʮʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʪʘʙʣʠʮʳ 

ʜʘʥʥʳʭ, ʦʙʥʦʚʣʷʶʱʝʡʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʚʚʦʜʘ ʜʘʥʥʳʭ, 

ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

1. ʉʦʜʝʨʞʠʤʦʝ ʵʣʝʤʝʥʪʘ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ. 
2. ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʤʦʛʫʪ ʦʙʥʦʚʣʷʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʮʠʢʣʠʯʝʩʢʦʛʦ ʙʫʬʝʨʘ. 

3. ɺ ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʪʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʩʪʝʤʥʦʝ ʚʨʝʤʷ.  

 
ʇʨʦʢʨʫʪʢʘ ʪʘʙʣʠʮʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘ ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7 ʠ ʧ. 7.14.4. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.44. 

 

ʊʘʙʣʠʮʘ 7.44 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ʈʝʛʠʩʪʨ ʵʣʝʤʝʥʪʘ 

 
ʅʦʤʝʨ ʧʝʨʚʦʛʦ ʠʟ ʨʝʛʠʩʪʨʦʚ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʪʘʙʣʠʮʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
 ˏ̑ ̆̇̉̍̆ ̗̉̋Ȣ̌̂ ̔̆̑́̕ȡ ὔ ὅὄ ὗύ ὗὨύς ὙίὈὝ Ὓ ρ, 

ˎ̆ ̗̈̉̋Ȣ̌̂ ̔̆̑́̕ȡ ὔ ὗύ ὗὨύς Ὑί ὗὸφ Ὓ, 
 
ʛʜʝ 

CB ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʣʴʮʝʚʳʤ ʙʫʬʝʨʦʤ  (ʢʦʥʩʪʘʥʪʘ: ʉB = 4); 
Qw ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʩ ʜʘʥʥʳʤʠ ʪʠʧʘ WORD; 

Qdw ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʩ ʜʘʥʥʳʤʠ ʪʠʧʘ DWORD; 
Rs ï ʯʠʩʣʦ ʨʝʛʠʩʪʨʦʚ, ʟʘʥʠʤʘʝʤʳʭ ʚʩʝʤʠ ʩʪʦʣʙʮʘʤʠ ʩ ʜʘʥʥʳʤʠ ʪʠʧʘʤʠ STRING (ʚ ʢʘʞʜʦʤ 

ʨʝʛʠʩʪʨʝ ʭʨʘʥʠʪʩʷ ʜʚʘ ASCII-ʩʠʤʚʦʣʘ); 
Qt ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʩ ʜʘʥʥʳʤʠ ʪʠʧʘ TIME; 

DT ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʦʜʥʦʡ ʩʪʨʦʢʠ 
(ʢʦʥʩʪʘʥʪʘ: DT = 6, ʝʩʣʠ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ʙʫʬʝʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʢʘ ʚʨʝʤʝʥʠ; ʠʥʘʯʝ DT=0); 

S ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ (ʩʪʨʦʢ) ʪʘʙʣʠʮʳ. 
 

ʇʨʠʤʝʨ: ʜʣʷ ʪʘʙʣʠʮʳ, ʨʘʙʦʪʘʶʱʝʡ ʚ ʨʝʞʠʤʝ ʮʠʢʣ. ʙʫʬʝʨʘ ʩ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ, ʠ 
ʩʦʜʝʨʞʘʱʝʡ ʜʚʘ ʩʪʦʣʙʮʘ ʜʘʥʥʳʭ ʪʠʧʘ WORD ʠ ʪʨʠ ʩʪʨʦʢʠ, ʧʦʪʨʝʙʫʝʪʩʷ 36 ʨʝʛʠʩʪʨʦʚ. 

 

2. 
 

ɺʢʣʘʜʢʘ ʉʪʦʣʙʮʳ ʜʘʥʥʳʭ 
 

2.1. 
ʎʠʢʣʠʯʝʩʢʠʡ 
ʙʫʬʝʨ  

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʵʣʝʤʝʥʪ ʚ ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ ʦʪʦʙʨʘʞʘʝʪ ʩʦʜʝʨʞʠʤʦʝ ʮʠʢʣʠʯʝʩʢʦʛʦ ʙʫʬʝʨʘ 
(ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 
ʪʠʧʘ ʊʨʝʥʜ, ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʚ ʧʘʥʝʣʠ ʠ ʪ. ʜ.) 
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7.15 ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ 
 

 

ʈʠʩʫʥʦʢ 7.87 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ 

 

 ʕʣʝʤʝʥʪ ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ï ʧʝʨʝʤʝʱʝʥʠʶ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʛʨʘʬʠʢʘʤ, ʧʨʦʢʨʫʪʢʝ ʪʘʙʣʠʮ, 

ʢʚʠʪʠʨʦʚʘʥʠʶ ʪʨʝʚʦʛ ʠ ʪ. ʜ. ʕʣʝʤʝʥʪ ʨʘʙʦʪʘʝʪ ʢʦʨʨʝʢʪʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʥʘ ʜʘʥʥʦʤ ʵʢʨʘʥʝ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʷʝʤʦʛʦ ʵʣʝʤʝʥʪʘ. 

 ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 
ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.45. 

 

 

ʈʠʩʫʥʦʢ 7.88 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʋʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʘʤʠ/ʪʘʙʣʠʮʘʤʠ, ʚʢʣʘʜʢʘ 

ʉʦʙʳʪʠʝ 
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ʊʘʙʣʠʮʘ 7.45 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʪʨʝʚʦʛ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ʉʦʙʳʪʠʝ, ʪʠʧ ʵʣʝʤʝʥʪʘ ï ɻʨʘʬʠʢ/ʊʘʙʣʠʮʘ 

 

 
 

ɼʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʀʩʪʦʨʠʯʝʩʢʠʡ ʛʨʘʬʠʢ, XY ʛʨʘʬʠʢ + ʤʦʜʝʣʴ, 
ʊʘʙʣʠʮʘ ʪʨʝʚʦʛ, ʊʘʙʣʠʮʘ ʩʦʙʳʪʠʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʀʩʪʦʨʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ, ʊʘʙʣʠʮʘ 

ʚʚʦʜʘ ʜʘʥʥʳʭ, ʊʘʙʣʠʮʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ 
 

1.1. 
ʇʨʝʜʳʜʫʱʘʷ 
ʩʪʨʘʥʠʮʘ 

 

ɼʣʷ ʀʩʪʦʨʠʯʝʩʢʦʛʦ ʛʨʘʬʠʢʘ ʠ ʚʩʝʭ 
ʪʘʙʣʠʮ 

1.2. 
ʉʣʝʜʫʶʱʘʷ 
ʩʪʨʘʥʠʮʘ 

ɼʣʷ ʀʩʪʦʨʠʯʝʩʢʦʛʦ ʛʨʘʬʠʢʘ ʠ ʚʩʝʭ 
ʪʘʙʣʠʮ 

1.3. 
ʇʨʝʜʳʜʫʱʠʡ 
ʵʣʝʤʝʥʪ 

ʇʝʨʝʭʦʜ ʥʘ ʧʨʝʜʳʜʫʱʠʡ 
ʩʨʝʟ/ʩʪʨʦʢʫ. 

 
ɼʣʷ ʀʩʪʦʨʠʯʝʩʢʦʛʦ ʛʨʘʬʠʢʘ ʠ ʚʩʝʭ 

ʪʘʙʣʠʮ 

1.4. 
ʉʣʝʜʫʶʱʠʡ 
ʵʣʝʤʝʥʪ 

ʇʝʨʝʭʦʜ ʥʘ ʩʣʝʜʫʶʱʠʡ 
ʩʨʝʟ/ʩʪʨʦʢʫ. 

 
ɼʣʷ ʀʩʪʦʨʠʯʝʩʢʦʛʦ ʛʨʘʬʠʢʘ ʠ ʚʩʝʭ 

ʪʘʙʣʠʮ 

1.5. ʇʦʜʪʚʝʨʜʠʪʴ 
ʂʚʠʪʠʨʦʚʘʥʠʝ ʪʨʝʚʦʛ. ʊʦʣʴʢʦ ʜʣʷ 

ʀʩʪʦʨʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ. 

1.6. 
ʋʜʘʣʠʪʴ 
ʩʦʜʝʨʞʠʤʦʝ 

ʆʯʠʩʪʢʘ ʠʩʪʦʨʠʠ ʀʩʪʦʨʠʯʝʩʢʦʛʦ 
ʛʨʘʬʠʢʘ/ʀʩʪʦʨʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ 

1.7. 
ʉʜʚʠʥʫʪʴ 
ʚʚʝʨʭ/ʚʥʠʟ/ 
ʚʣʝʚʦ/ʚʧʨʘʚʦ 

ʇʝʨʝʤʝʱʝʥʠʝ ʧʦ ʵʣʝʤʝʥʪʫ XY 
ʛʨʘʬʠʢ + ʤʦʜʝʣʴ. 

1.8. 
ʋʚʝʣʠʯʠʪʴ/ 
ʋʤʝʥʴʰʠʪʴ 

ʀʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʘ ʵʣʝʤʝʥʪʘ 
XY ʛʨʘʬʠʢ + ʤʦʜʝʣʴ. 

1.9. ʉʙʨʦʩ  
ʉʙʨʦʩ ʧʝʨʝʤʝʱʝʥʠʡ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ XY 
ʛʨʘʬʠʢ + ʤʦʜʝʣʴ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.45 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ.  
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ʊʘʙʣʠʮʘ 7.45 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʊʘʙʣʠʮʘ ʪʨʝʚʦʛ (ʦʢʦʥʯ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2. 

 
ɺʢʣʘʜʢʘ ʉʦʙʳʪʠʝ, ʪʠʧ ʵʣʝʤʝʥʪʘ ï ʊʨʝʥʜ 

 

 
 

ɼʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʵʣʝʤʝʥʪʘ ʊʨʝʥʜ. ID ʦʧʨʝʜʝʣʷʝʪ ʥʦʤʝʨ ʢʨʠʚʦʡ ʪʨʝʥʜʘ, ʩ 
ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʡʩʪʚʠʝ 

 

2.1. 
ʉʜʚʠʥʫʪʴ 

ʚʣʝʚʦ/ʚʧʨʘʚʦ/ 
ʚʚʝʨʭ/ʚʥʠʟ 

 

 
 

ʇʨʦʢʨʫʪʢʘ ʪʨʝʥʜʘ 

2.2. ʇʨʠʙʣʠʟʠʪʴ ʀʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʘ 
ʪʨʝʥʜʘ 2.3. ʆʪʜʘʣʠʪʴ 

2.4. ʇʦʢʘʟʘʪʴ 
ʇʦʢʘʟʘʪʴ ʩʦʜʝʨʞʠʤʦʝ 

ʪʨʝʥʜʘ 

2.5 ʉʢʨʳʪʴ 
ʉʢʨʳʪʴ ʩʦʜʝʨʞʠʤʦʝ 

ʪʨʝʥʜʘ 

  

 
 
 
 
 
 
 

3. 

 
 

ɺʢʣʘʜʢʘ ʉʦʙʳʪʠʝ, ʪʠʧ ʵʣʝʤʝʥʪʘ ï XY ʛʨʘʬʠʢ 
 

 
 

ɼʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʵʣʝʤʝʥʪʘ XY ʛʨʘʬʠʢ. 
 

3.1. ʆʯʠʩʪʠʪʴ 

 

ʆʯʠʩʪʠʪʴ ʧʦʣʝ ʛʨʘʬʠʢʘ 

3.2. 
ʊʦʣʴʢʦ ʪʝʢʫʱʠʝ 

ʪʦʯʢʠ 
ʆʪʨʠʩʦʚʘʪʴ ʪʦʣʴʢʦ ʪʝʢʫʱʠʝ 
ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʦʚ 

3.3. 
ɼʦʙʘʚʠʪʴ 

ʪʝʢʫʱʠʝ ʪʦʯʢʠ 

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ 
ʨʝʛʠʩʪʨʦʚ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 
ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʘʨʳʭ 

3.4. 
ʆʪʨʠʩʦʚʢʘ ʚ 
ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ 

ʆʪʨʠʩʦʚʢʘ ʛʨʘʬʠʢʘ ʚ ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ 
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7.16 ɸʨʭʠʚʠʨʦʚʘʥʠʝ 
 

7.16.1 ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʚ ʧʘʥʝʣʠ 

 

 

ʈʠʩʫʥʦʢ 7.89 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʚ ʧʘʥʝʣʠ 

 

 ʕʣʝʤʝʥʪ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʚ ʧʘʥʝʣʠ ʷʚʣʷʝʪʩʷ ʥʝʚʠʟʫʘʣʠʟʠʨʫʝʤʳʤ (ʪ. ʝ. ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ) ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʦʜʥʠʭ ʨʝʛʠʩʪʨʦʚ ʧʘʥʝʣʠ ʚ 

ʜʨʫʛʠʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʟʘʧʠʩʠ ʤʝʪʢʠ ʚʨʝʤʝʥʠ.  

ʕʣʝʤʝʥʪ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʚ ʪʦ ʚʨʝʤʷ, ʧʦʢʘ ʦʪʢʨʳʪ ʵʢʨʘʥ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ. ɼʣ ̫ʚʳʧʦʣʥʝʥʠʷ 

ʜʝʡʩʪʚʠʡ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʢʨʳʪʦʛʦ ʵʢʨʘʥʘ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʵʣʝʤʝʥʪ ʛʣʦʙʘʣʴʥʳʤ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.46. 

 

 

ʈʠʩʫʥʦʢ 7.89 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʚ ʧʘʥʝʣʠ, ʚʢʣʘʜʢʘ ɿʘʧʠʩʴ 
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ʊʘʙʣʠʮʘ 7.46 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʚ ʧʘʥʝʣʠ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ɼʘʥʥʳʝ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʚʳʙʠʨʘʶʪʩʷ ʘʨʭʠʚʠʨʫʝʤʳʝ ʨʝʛʠʩʪʨʳ 

2. 
 

ɺʢʣʘʜʢʘ ɿʘʧʠʩʴ 
 

2.1. ʂʦʣ-ʚʦ ʟʘʧʠʩʝʡ 
 

ʈʘʟʤʝʨ ʘʨʭʠʚʘ ʚ ʩʨʝʟʘʭ. 
ʂʘʞʜʳʡ ʩʨʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʚʩʝʭ 
ʨʝʛʠʩʪʨʦʚ, ʫʢʘʟʘʥʥʳʭ ʚ ʧʧ. 1 

2.2. ʏʘʩʪʦʪʘ 

 

 
 

ʇʝʨʠʦʜ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

2.3. ɼʘʪʘ 

 

 
 

ɺʳʙʦʨ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ 
ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʚ ʘʨʭʠʚʝ 

2.4. ɿʘʧʠʩʴ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ ʫʧʨʘʚʣʝʥʠʷ 
ʟʘʧʠʩʴ ʁ(ɺʂʃ ï ʥʘʯʘʪʴ ʟʘʧʠʩʴ, 
ɺʓʂʃ ï ʦʩʪʘʥʦʚʠʪʴ ʟʘʧʠʩʴ) 

3. 

 
ɺʢʣʘʜʢʘ ʍʨʘʥʠʣʠʱʝ 

 
ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʘʨʭʠʚʘ: 

 
ὔ ὅὄ ὗύ ὗὨύς ὈὝ Ὓ ρ, ʛʜʝ 

 
CB ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʣʴʮʝʚʳʤ ʙʫʬʝʨʦʤ  (ʢʦʥʩʪʘʥʪʘ: ʉB = 4); 

Qw ï ʢʦʣʠʯʝʩʪʚʦ ʘʨʭʠʚʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʪʠʧʘ WORD; 
Qdw ï ʢʦʣʠʯʝʩʪʚʦ ʘʨʭʠʚʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʪʠʧʘ DWORD; 

DT ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʦʜʥʦʛʦ ʩʨʝʟʘ 
(ʝʩʣʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʤʝʪʢʘ ʚʨʝʤʝʥʠ [ʩʤ. ʧʧ. 2.3], ʪʦ DT = 6, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ DT = 0); 

S ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ (ʛʣʫʙʠʥʘ) ʘʨʭʠʚʘ. 
 

ʇʨʠʤʝʨ: ʜʣʷ ʘʨʭʠʚʘ ʜʚʫʭ ʨʝʛʠʩʪʨʦʚ ʪʠʧʘ WORD ʠ ʩ ʛʣʫʙʠʥʦʡ 10 ʩʨʝʟʦʚ ʠ ʟʘʧʠʩʴʶ ʤʝʪʢʠ 
ʚʨʝʤʝʥʠ ʧʦʪʨʝʙʫʝʪʩʷ 92 ʨʝʛʠʩʪʨʘ ʭʨʘʥʝʥʠʷ 
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7.16.2 ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʥʘ USB 

 

 

ʈʠʩʫʥʦʢ 7.90 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʥʘ USB 

 

 ʕʣʝʤʝʥʪ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʥʘ USB ʷʚʣʷʝʪʩʷ ʥʝʚʠʟʫʘʣʠʟʠʨʫʝʤʳʤ (ʪ. ʝ. ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ 

ʵʢʨʘʥʝ ʧʘʥʝʣʠ) ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʘʨʭʠʚʘ ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʦʚ ʧʘʥʝʣʠ ʩ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ ʥʘ 

USB flash ʥʘʢʦʧʠʪʝʣʴ ʚ ʚʠʜʝ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ .csv. ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ 

ʧʘʥʝʣʝʡ ʉʇ3xx-ʈ. ʕʣʝʤʝʥʪ ʩʧʦʩʦʙʝʥ ʘʨʭʠʚʠʨʦʚʘʪʴ ʜʦ 127 ʨʝʛʠʩʪʨʦʚ. 

ʕʣʝʤʝʥʪ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʚ ʪʦ ʚʨʝʤʷ, ʧʦʢʘ ʦʪʢʨʳʪ ʵʢʨʘʥ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʝʡʩʪʚʠʡ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʢʨʳʪʦʛʦ ʵʢʨʘʥʘ, ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʵʣʝʤʝʥʪ ʛʣʦʙʘʣʴʥʳʤ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʢʦʧʠʪʝʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ.  ʇʨʠ ʮʠʢʣʠʯʝʩʢʦʡ ʟʘʧʠʩʠ 

ʘʨʭʠʚʘ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʚʘʪʴ ʬʘʡʣʳ ʩʣʠʰʢʦʤ ʯʘʩʪʦ (ʥʘʧʨʠʤʝʨ, ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ). 

ɽʤʢʦʩʪʴ ʥʘʢʦʧʠʪʝʣʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 32 ɻʙ. 

ʕʢʩʧʦʨʪʠʨʦʚʘʪʴ/ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩ USB flash ʤʦʞʥʦ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʦʚ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ/ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ (ʩʤ. ʧ. 9.7). 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.47. 

 

 

ʈʠʩʫʥʦʢ 7.91 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʥʘ USB, ʚʢʣʘʜʢʘ ɸʨʭʠʚ 
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ʊʘʙʣʠʮʘ 7.47 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʥʘ USB 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 
 

ɺʢʣʘʜʢʘ ɸʨʭʠʚ 
 

1.1. 
ʂʦʣ-ʚʦ ʩʪʨʦʢ 
ʜʣʷ ʦʜʥʦʡ 
ʟʘʧʠʩʠ  

ʂʦʣʠʯʝʩʪʚʦ ʩʨʝʟʦʚ, 
ʧʦʤʝʱʘʝʤʳʭ ʚ ʘʨʭʠʚ ʧʨʠ 
ʢʘʞʜʦʡ ʟʘʧʠʩʠ. ɿʥʘʯʝʥʠʝ ʧʦ 
ʫʤʦʣʯʘʥʠʶ ï 1 (ʚ ʘʨʭʠʚ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝʢʫʱʠʝ 
ʟʥʘʯʝʥʠʷ) 

1.2. ʎʠʢʣ 

 

ɺʳʙʦʨ ʨʝʞʠʤʘ ʮʠʢʣʠʯʝʩʢʦʡ 
ʟʘʧʠʩʠ ʘʨʭʠʚʘ: 

 
ʏʘʩʪʦʪʘ ï ʯʘʩʪʦʪʘ ʟʘʧʠʩʠ 

ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʦʚ ʵʣʝʤʝʥʪʘ ʚ 
ʘʨʭʠʚ; 

 
ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʴʶ ï 
ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 

ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ 
ʩʪʘʨʪʘ/ʦʩʪʘʥʦʚʢʠ ʟʘʧʠʩʠ 

ʘʨʭʠʚʘ. ʂʦʛʜʘ ʙʠʪ ʧʨʠʥʠʤʘʝʪ 
ʟʥʘʯʝʥʠʝ ɺʂʃ, ʥʘʯʠʥʘʝʪʩʷ 

ʟʘʧʠʩʴ ʟʥʘʯʝʥʠʡ ʚ ʘʨʭʠʚ. ʂʦʛʜʘ 
ʙʠʪ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ɺʓʂʃ 
ï ʟʘʧʠʩʴ ʧʨʝʢʨʘʱʘʝʪʩʷ; 

 
ʈʝʞʠʤ ï ʚr ʙʦʨ ʜʝʡʩʪʚʠʷ ʧʦʩʣʝ 
ʧʨʝʚʳʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʧʠʩʝʡ ʚ ʬʘʡʣ ʘʨʭʠʚʘ (ʧʧ. 1.1) 
ï ʦʩʪʘʥʦʚʢʘ ʠʣʠ ʧʝʨʝʟʘʧʠʩʴ; 

 
ɹʠʪ ʨʝʞʠʤʘ ï ʝʩʣʠ 

ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ ʤʦʞʥʦ 
ʚʳʙʨʘʪʴ ʙʠʪ, ʢʦʪʦʨʦʡ ʙʫʜʝʪ 
ʦʧʨʝʜʝʣʷʪʴ ʪʝʢʫʱʠʡ ʨʝʞʠʤ 
ʘʨʭʠʚʠʨʦʚʘʥʠʷ (ɺʂʃ ï 
ʧʝʨʝʟʘʧʠʩʴ, ɺʓʂʃ ï 

ʦʩʪʘʥʦʚʢʘ) 

1.3. 
ɿʘʧʠʩʴ ʧʦ 
ʬʨʦʥʪʫ ʙʠʪʘ  

 
ɺʳʙʦʨ ʨʝʞʠʤʘ ʪʨʠʛʛʝʨʥʦʡ 

ʟʘʧʠʩʠ ʘʨʭʠʚʘ. ɿʘʧʠʩʴ ʚ ʘʨʭʠʚ 
ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʬʨʦʥʪʫ 

ʚʳʙʨʘʥʥʦʛʦ ʙʠʪʘ 
 

ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣ. 7.47 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ.  
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ʊʘʙʣʠʮʘ 7.47 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʥʘ USB (ʧʨʦʜʦʣʞ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2. 

 
ɺʢʣʘʜʢʘ ɼʘʥʥʳʝ 

 
ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʚʳʙʠʨʘʶʪʩʷ ʠ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʨʝʛʠʩʪʨʳ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʵʣʝʤʝʥʪʦʤ 

 

2.1. ʅʘʟʚʘʥʠʝ 
 

ʅʘʟʚʘʥʠʝ ʘʨʭʠʚʠʨʫʝʤʦʛʦ ʨʝʛʠʩʪʨʘ. 
ʆʥʦ ʙʫʜʝʪ ʟʘʛʦʣʦʚʢʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʦʣʙʮʘ ʚ .csv 
ʬʘʡʣʝ. ʅʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ 
ʢʠʨʠʣʣʠʮʫ. ʄʘʢʩʠʤʘʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ï 30 

2.2. ʈʝʛʠʩʪʨ 

 

 
 

ɺʳʙʦʨ ʘʨʭʠʚʠʨʫʝʤʦʛʦ ʨʝʛʠʩʪʨʘ 

2.3. ʊʠʧ ʜʘʥʥʳʭ 

 

 
 

ʊʠʧ ʜʘʥʥʳʭ ʘʨʭʠʚʠʨʫʝʤʦʛʦ ʨʝʛʠʩʪʨʘ 

2.4. ʌʦʨʤʘʪ 

 

 
 

ʌʦʨʤʘʪ ʜʘʥʥʳʭ ʘʨʭʠʚʠʨʫʝʤʦʛʦ 
ʨʝʛʠʩʪʨʘ 

2.5. ʈʘʟʨʷʜʥʦʩʪʴ 

 

 
 

ʇʦʣʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ, 
ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʤ, ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʭ 
ʧʦʩʣʝ ʟʘʧʷʪʦʡ 

ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣ. 7.47 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ.  
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ʊʘʙʣʠʮʘ 7.47 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʥʘ USB (ʧʨʦʜʦʣʞ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

3. 
 

ɺʢʣʘʜʢʘ ʌʘʡʣ 
 

3.1. ID ʫʩʪʨʦʡʩʪʚʘ 

 

ʅʦʤʝʨ ʫʩʪʨʦʡʩʪʚʘ (ʩʦʚʧʘʜʘʶʱʠʡ ʩ 
ʥʦʤʝʨʦʤ USB A ʧʦʨʪʘ ʧʘʥʝʣʠ), ʥʘ 
ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʠʩʴ. 
ʇʝʨʚʦʤʫ ʧʦʨʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʥʘʯʝʥʠʝ 0. ɺ ʨʝʞʠʤʝ ʵʤʫʣʷʮʠʠ ID 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ ʣʦʛʠʯʝʩʢʦʛʦ 
ʜʠʩʢʘ ʇʂ (0 ï C:\, 1 ï D:\  ʠ ʪ. ʜ.) 

3.2. ʇʫʪʴ/ʌʘʡʣ 

 

ʇʫʪʴ ʢ ʬʘʡʣʫ ʠ ʝʛʦ ʥʘʟʚʘʥʠʝ. ɹʝʟ 
ʫʢʘʟʘʥʠʷ ʧʫʪʠ ʬʘʡʣ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ 
ʢʦʨʝʥʴ USB flash. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʢʠʨʠʣʣʠʮʳ ʥʝʜʦʧʫʩʪʠʤʦ. ɺʤʝʩʪʦ 
ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ 
ʚʳʙʨʘʪʴ ʨʝʛʠʩʪʨ. ɼʣʠʥʘ ʧʫʪʠ ʢ 
ʬʘʡʣʫ (ʥʝ ʚʢʣʶʯʘʷ ʬʦʨʤʘʪ) 
ʦʛʨʘʥʠʯʝʥʘ 8 ʩʠʤʚʦʣʘʤʠ 

 
ʇʨʠʤʝʨ: Arʩhives/MyArchive.csv 

3.3. ʀʤʷ ʬʘʡʣʘ 

 

 
ɺʳʙʦʨ ʨʝʞʠʤʘ ʩʦʟʜʘʥʠʷ ʬʘʡʣʦʚ 

ʘʨʭʠʚʘ: 
 

ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʠʤʷ ï ʚʩʝ ʜʘʥʥʳʝ 
ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʦʜʥʦʤ ʬʘʡʣʝ. ɽʩʣʠ 
ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʇʦʚʪʦʨ 
ʟʘʛʦʣʦʚʢʘ, ʪʦ ʢʘʞʜʘʷ ʟʘʧʠʩʴ ʚ 
ʘʨʭʠʚ ʧʨʝʜʚʘʨʷʝʪʩʷ ʩʪʨʦʢʦʡ 

ʟʘʛʦʣʦʚʢʦʚ; 
 

ʀʤʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ï ʢʘʞʜʘʷ 
ʟʘʧʠʩʴ ʚ ʘʨʭʠʚ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ 

ʥʦʚʦʛʦ ʬʘʡʣʘ ʩ ʠʤʝʥʝʤ 
Name0000~Name9999, ʛʜʝ Name ï 
ʠʤʷ ʬʘʡʣʘ, ʫʢʘʟʘʥʥʦʝ ʚ ʧʧ. 3.2; 

 
ɼʦʙʘʚʠʪʴ ʥʦʤʝʨ ʧʦʩʣʝ ʠʤʝʥʠ ï 
ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʝ 

Nameˉ, ʛʜʝ Name ï ʠʤʷ ʬʘʡʣʘ, 
ʫʢʘʟʘʥʥʦʝ ʚ ʧʧ. 3.2, ˉ  ï ʥʦʤʝʨ, 
ʫʢʘʟʘʥʥʳʡ ʚ ʜʘʥʥʦʤ ʧʫʥʢʪʝ. ɺʤʝʩʪʦ 
ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʥʦʤʝʨʘ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ ï 
ʪʘʢʠʤ  ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʧʠʩʳʚʘʪʴ 

ʜʘʥʥʳʝ ʚ ʨʘʟʥʳʝ ʬʘʡʣʳ; 
 

ʅʘʟʚʘʥʠʝ ʧʦ ʜʘʪʝ ï ʜʘʥʥʳʝ 
ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʘʭ ʩ 

ʥʘʟʚʘʥʠʷʤʠ ʬʦʨʤʘʪʘ YYYY-MM-DD 
(2015-08-14) 

3.4. 
ʈʘʟʜʝʣʠʪʝʣʴ 
ʟʥʘʯʝʥʠʡ  

ʈʘʟʜʝʣʠʪʝʣʴ ʟʥʘʯʝʥʠʡ ʚ ʬʘʡʣʝ 
.csv. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ç;è ï ʩʠʤʚʦʣ ʨʘʟʜʝʣʝʥʠʷ ʷʯʝʝʢ ʜʣʷ 

.csv 

ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣ. 7.47 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ.  
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ʊʘʙʣʠʮʘ 7.47 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʥʘ USB (ʧʨʦʜʦʣʞ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

4. 

 
ɺʢʣʘʜʢʘ ʍʨʘʥʠʣʠʱʝ 

 
ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʝʨʚʳʡ ʠʟ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʘ ʧʝʨʝʜ ʟʘʧʠʩʴʶ ʠʭ ʥʘ USB flash. ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 
ʨʝʞʠʤʝ ʢʦʣʴʮʝʚʦʛʦ ʙʫʬʝʨʘ. 

 
ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʦʜʥʦʛʦ ʨʝʛʠʩʪʨʘ, 

ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʥʘ ʛʨʘʬʠʢʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ: 
 

ὔ ὅὄ ὗύ ὗὨύς ὈὝ Ὓ ρ, ʛʜʝ 
 

CB ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʣʴʮʝʚʳʤ ʙʫʬʝʨʦʤ  (ʢʦʥʩʪʘʥʪʘ: ʉB = 4); 
Qw ï ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʪʠʧʘ WORD, ʟʘʧʠʩʳʚʘʝʤʳʭ ʚ ʘʨʭʠʚ; 

Qdw ï ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʪʠʧʘ DWORD, ʟʘʧʠʩʳʚʘʝʤʳʭ ʚ ʘʨʭʠʚ; 
DT ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʦʜʥʦʛʦ ʩʨʝʟʘ 
(ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ɼʘʪʘ/ɺʨʝʤʷ (ʧʧ. 6), ʪʦ DT = 6, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï DT = 0); 

S ï ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʟʦʚ ʚ ʬʘʡʣʝ ʘʨʭʠʚʘ (ʩʤ. ʧʧ. 1.1). 
 

ʇʨʠʤʝʨ: ʜʣʷ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʪʠʧʘ WORD ʩ ʯʠʩʣʦʤ ʩʨʝʟʦʚ 5 ʧʦʪʨʝʙʫʝʪʩʷ 52 ʨʝʛʠʩʪʨʘ 

5. 
 

ɺʢʣʘʜʢʘ ʂʦʥʪʨʦʣʴ ʵʢʩʧʦʨʪʘ 
 

5.1. 
ʆʯʠʩʪʠʪʴ 

ʨʝʛʠʩʪʨʳ ʧʦʩʣʝ 
ʵʢʩʧʦʨʪʘ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʧʦʩʣʝ ʟʘʧʠʩʠ ʚ .csv ʬʘʡʣ, 

ʨʝʛʠʩʪʨʳ ʠʟ ʧʧ. 4 
ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ 0, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʜʫʙʣʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʚ ʬʘʡʣʝ 
ʘʨʭʠʚʘ 

5.2. 
ʈʘʟʨʝʰʝʥʠʝ ʥʘ 
ʵʢʩʧʦʨʪ  

ɹʠʪ ʨʘʟʨʝʰʝʥʠʷ ʟʘʧʠʩʠ ʚ ʬʘʡʣ. 
ɺʂʃ ï ʟʘʧʠʩʴ ʨʘʟʨʝʰʝʥʘ, 
ɺʓʂʃ ï ʟʘʧʠʩʴ ʟʘʧʨʝʱʝʥʘ 

5.3. 
ʕʢʩʧʦʨʪ 
ʪʝʢʫʱʠʭ 
ʟʥʘʯʝʥʠʡ 

 

ɹʠʪ ʟʘʧʠʩʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ 
(ʧʦ ʧʝʨʝʜʥʝʤʫ ʬʨʦʥʪʫ ʙʠʪʘ) 

5.4. 
ʉʪʘʪʫʩ 
ʵʢʩʧʦʨʪʘ  

ɹʠʪ ʩʦʩʪʦʷʥʠʷ ʟʘʧʠʩʠ ʚ ʬʘʡʣ. 
ɺʂʃ ï ʚʝʜʝʪʩʷ ʟʘʧʠʩʴ, ɺʓʂʃ ï 

ʟʘʧʠʩʴ ʥʝ ʚʝʜʝʪʩʷ 

5.5. 
ʆʰʠʙʢʠ 
ʵʢʩʧʦʨʪʘ  

ʈʝʟʫʣʴʪʘʪ ʟʘʧʠʩʠ ʚ ʬʘʡʣ: 
 

0 ς ͘ ͙͊ͨͫΈ ͍͔͊ͪ͘΄͔ͤ͊ ͔ͯͫͨ΄ͤͦ; 
1 ς USB ͤ ͙͔͊ͦͨͭ͟͡Έ ͤ ͔ 

͔ͦ͋ͤ͊ͪͯ͗ͤ; 
2 ς ͤ ͔͒ͦͫͭ͊ͭͦ;ͤͦ ͨ͊ͣΎ͙ͭ ͒͡Ύ 

͙ͣͨͦͪͭ͊; 
3 ς ͤ ͔͍͔ͪͤͦ ͯ͊͊ͤ͘͟ ͨͯͭΈ ͟ 
ͺ͚͊ͯ͡/͙ͣΎ ͺ͚͊͊͡; 

4 ς ͤ ͔ ͯ͒ ͊ͦͫ͡Έ ͨͦͯ͡;͙ͭΈ ͒ͦͫͭͯͨ 
͟ ͺ͚͊ͯ͡ 

 

5.6. 
ʇʨʦʛʨʝʩʩ 
ʵʢʩʧʦʨʪʘ (%)  

ʇʨʦʛʨʝʩʩ ʟʘʧʠʩʠ ʚ ʬʘʡʣ (ʚ %) 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.47 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ.  
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ʊʘʙʣʠʮʘ 7.47 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʥʘ USB (ʦʢʦʥʯ.) 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

6. 

 
ɺʢʣʘʜʢʘ ɼʘʪʘ/ɺʨʝʤʷ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʤʦʞʥʦ ʚʢʣʶʯʠʪ/ɹʦʪʢʣʶʯʠʪʴ ʟʘʧʠʩʴ ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʚ ʘʨʭʠʚ ʠ ʚʳʙʨʘʪʴ ʝʝ 
ʬʦʨʤʘʪ 
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7.17 ɸʥʠʤʘʮʠʷ 
 

7.17.1 ɸʥʠʤʘʮʠʷ ʜʚʠʞʝʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 7.92 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɸʥʠʤʘʮʠʷ ʜʚʠʞʝʥʠʷ 

 

 ʕʣʝʤʝʥʪ ɸʥʠʤʘʮʠʷ ʜʚʠʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʝʪ 

ʧʝʨʝʤʝʱʘʪʴʩ ̫ʣʶʙʦʡ ʜʨʫʛʦʡ ʛʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ. ʂʘʞʜʦʝ ʥʘʞʘʪʠʝ ʃʂʄ ʥʘ ʨʘʙʦʯʝʝ ʧʦʣʝ ʩʦʟʜʘʝʪ 

ʥʦʚʫʶ ʪʦʯʢʫ ʧʫʪʠ. ʇʦʩʣʝʜʥʷʷ ʪʦʯʢʘ ʩʦʟʜʘʝʪʩʷ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʃʂʄ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ 

ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʧʫʪʴ ʩ ʥʫʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʉʛʨʫʧʧʠʨʦʚʘʪʴ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ 

ʵʣʝʤʝʥʪʦʚ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.48. 

 

 

ʈʠʩʫʥʦʢ 7.93 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʥʠʤʘʮʠʷ ʜʚʠʞʝʥʠʷ, ʚʢʣʘʜʢʘ ʋʧʨʘʚʣʝʥʠʝ 
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ʊʘʙʣʠʮʘ 7.48 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʳ ɸʥʠʤʘʮʠʷ ʜʚʠʞʝʥʠʷ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ʂʦʦʨʜʠʥʘʪʳ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʟʘʜʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʧʫʪʠ ʠ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ 
ʧʝʨʝʤʝʱʝʥʠʝ ʵʣʝʤʝʥʪʘ ʤʝʞʜʫ ʥʠʤʠ 

 

2. 
 

ɺʢʣʘʜʢʘ ʋʧʨʘʚʣʝʥʠʝ 
 

2.1. ɹʠʪ ʟʘʧʫʩʢʘ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ ʧʝʨʝʤʝʱʝʥʠʷ 
ʵʣʝʤʝʥʪʘ (ɺʂʃ ï ʧʝʨʝʤʝʱʘʝʪʩʷ, 

ɺʓʂʃ ï ʦʩʪʘʥʦʚʣʝʥ) 

2.2. ɹʠʪ ʩʙʨʦʩʘ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ ʫʧʨʘʚʣʝʥʠʷ 
ʩʙʨʦʩʦʤ ʘʥʠʤʘʮʠʠ (ɺʂʃ ï 
ʚʦʟʚʨʘʱʝʥʠʝ ʵʣʝʤʝʥʪʘ ʚ 
ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ ʧʫʪʠ) 

2.3. ʇʦʚʪʦʨ  

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, ʪʦ 
ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʫʪʠ ʵʣʝʤʝʥʪ 
ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ 
(ʪ. ʝ. ʧʝʨʝʤʝʱʝʥʠʝ ʙʫʜʝʪ 

ʟʘʮʠʢʣʝʥʥʳʤ) 
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7.17.2 ɸʥʠʤʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 7.94 ï ʗʨʣʳʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ɸʥʠʤʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

 

 ʕʣʝʤʝʥʪ ɸʥʠʤʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʘʮʠʠ ʠʟ ʥʘʙʦʨʘ 

ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ. 

ʊʠʧʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʧ. 3.7. 

 ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 7.49. 

 

 

ʈʠʩʫʥʦʢ 7.95 ï ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʥʠʤʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʢʣʘʜʢʘ ɸʥʠʤʘʮʠʷ 
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ʊʘʙʣʠʮʘ 7.49 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʥʠʤʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

ˉ 
ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

1. 

 
ɺʢʣʘʜʢʘ ɸʥʠʤʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

 

 
 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʚʳʙʠʨʘʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 
ʢʘʜʨʦʚ ʘʥʠʤʘʮʠʠ 

2. 
 

ɺʢʣʘʜʢʘ ɸʥʠʤʘʮʠʷ 
 

2.1. ʇʦʣʥʳʡ ʮʠʢʣ 

 

ɺʨʝʤʷ ʧʦʣʥʦʛʦ ʮʠʢʣʘ 
ʘʥʠʤʘʮʠʠ ʚ ʤʩ (ʪ. ʝ. ʚʨʝʤʷ, 
ʟʘ ʢʦʪʦʨʦʝ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ 

ʚʩʝ ʢʘʜʨʳ ʜʘʥʥʦʡ 
ʘʥʠʤʘʮʠʠ). ɺʤʝʩʪʦ ʟʥʘʯʝʥʠʷ 
ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʨʝʛʠʩʪʨ 

2.2. ɿʘʧʫʩʢ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʘʥʠʤʘʮʠʷ ʙʫʜʝʪ 

ʟʘʧʫʱʝʥʘ ʧʦʩʣʝ ʩʪʘʨʪʘ 
ʧʨʦʝʢʪʘ. ʄʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ 
ʫʧʨʘʚʣʝʥʠʷ ʘʥʠʤʘʮʠʝʡ (ɺʂʃ 
ï ʟʘʧʫʱʝʥʘ, ɺʓʂʃ ï
ʦʩʪʘʥʦʚʣʝʥʘ) 

2.3. ʉʙʨʦʩ 
 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʘʥʠʤʘʮʠʷ ʥʝ ʙʫʜʝʪ 
ʟʘʧʫʱʝʥʘ ʧʦʩʣʝ ʩʪʘʨʪʘ 

ʧʨʦʝʢʪʘ. ʄʦʞʥʦ ʫʢʘʟʘʪʴ ʙʠʪ 
ʫʧʨʘʚʣʝʥʠʷ ʩʙʨʦʩʦʤ 

ʘʥʠʤʘʮʠʠ (ɺʂʃ ï ʩʙʨʦʰʝʥʘ 
ʥʘ ʧʝʨʚʳʡ ʢʘʜʨ, ɺʓʂʃ ï
ʟʘʧʫʱʝʥʘ ʩ ʧʝʨʚʦʛʦ ʢʘʜʨʘ) 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 7.49 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ.  
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ʊʘʙʣʠʮʘ 7.49 ï ʋʥʠʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘ ɸʥʠʤʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ (ʦʢʦʥʯ.) 

ˉ ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʉʢʨʠʥʰʦʪ ʆʧʠʩʘʥʠʝ 

2. 
 

ɺʢʣʘʜʢʘ ɸʥʠʤʘʮʠʷ 
 

2.4. 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʠʟʦʙʨʘʞʝʥʠʡ 

 

ɿʘʜʘʥʥʘʷ ï ʚʳʙʦʨ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʘʜʨʦʚ 

ʘʥʠʤʘʮʠʠ. 
ʇʨʠʤʝʨ: 0, 1, 0, 2, 3, 3. 
ʅʦʤʝʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʥʦʤʝʨʫ ʢʘʜʨʘ ʚ ʧʧ. 1. 

 
ʇʦ ʧʦʨʷʜʢʫ ï 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʜʨʦʚ 
ʘʥʠʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʧʦʨʷʜʢʦʤ ʢʘʜʨʦʚ ʚ ʧʧ. 1. 
ɽʩʣʠ ʚʳʙʨʘʥ ʨʝʞʠʤ ʆʪ 

ʥʘʯʘʣʘ ʢ ʢʦʥʮʫ, ʦʪ ʢʦʥʮʘ ʢ 
ʥʘʯʘʣʫ, ʪʦ ʢʘʞʜʳʡ ʯʝʪʥʳʡ 

ʮʠʢʣ ʢʘʜʨʳ 
ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʚ ʧʨʷʤʦʤ 
ʧʦʨʷʜʢʝ, ʢʘʞʜʳʡ ʥʝʯʝʪʥʳʡ ï 

ʚ ʦʙʨʘʪʥʦʤ. 
 

ʇʦʚʪʦʨ ï ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ 
ʛʘʣʦʯʢʘ, ʪʦ ʘʥʠʤʘʮʠʷ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʮʠʢʣʝ, ʚ 
ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï 

ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʦʜʠʥ ʮʠʢʣ 

2.5. ɹʠʪ ʚʠʜʠʤʦʩʪʠ 

 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ, 
ʪʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʙʠʪ, 
ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ 
ʦʧʨʝʜʝʣʷʪʴ ʚʠʜʠʤʦʩʪʴ 

ʵʣʝʤʝʥʪʘ (ɺʓʂʃ ï ʵʣʝʤʝʥʪ 
ʥʝ ʚʠʜʝʥ, ɺʂʃ ï ʵʣʝʤʝʥʪ 

ʚʠʜʝʥ) 
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8 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʢʨʦʩʦʚ 
 

8.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 
 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʥʝʣʝʡ ʉʇ3xx ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʳ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʤʘʢʨʦʩʦʚ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʝ ANSI ʉ (C89). 

ɺʢʣʘʜʢʘ ʄʘʢʨʦʩʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʇʘʥʝʣʠ ʧʨʦʝʢʪʘ ʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʛʣʦʙʘʣʴʥʳʡ 

ʤʘʢʨʦʩ. ɺ ʛʣʦʙʘʣʴʥʦʤ ʤʘʢʨʦʩʝ ʦʙʲʷʚʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ ʠ ʬʫʥʢʮʠʠ, ʜʦʩʪʫʧʥʳʝ ʚʦ ʚʩʝʭ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʤʘʢʨʦʩʘʭ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʤʘʢʨʦʩʘ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʇʂʄ ʥʘ 

ʚʢʣʘʜʢʫ ʄʘʢʨʦʩʳ ʠ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ɼʦʙʘʚʠʪʴ ʤʘʢʨʦʩ, ʧʦʩʣʝ ʯʝʛʦ ʚʚʝʩʪʠ ʥʘʟʚʘʥʠʝ ʤʘʢʨʦʩʘ ʠ 

ʧʦʷʩʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʘʚʪʦʨʘ, ʚʝʨʩʠʶ, ʜʘʪʫ ʩʦʟʜʘʥʠʷ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ). 

 

ʈʠʩʫʥʦʢ 8.1 ï ʉʦʟʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʤʘʢʨʦʩʘ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʢʨʦʩʦʚ ʦʙʳʯʥʦ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʦʧʝʨʘʮʠʷʤʠ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʟʥʘʯʝʥʠʡ ʚ ʧʘʤʷʪʴ 

ʧʘʥʝʣʠ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʣʘʩʪʷʭ ʧʘʤʷʪʠ ʧʨʠʚʝʜʝʥʘ ʚ ʧ. 4. 

ʇʦʩʣʝ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʤʘʢʨʦʩʘ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʂʦʤʧʠʣʷʮʠʷ (ʩʤ. 

ʨʠʩʫʥʦʢ 8.1). ɽʩʣʠ ʚ ʢʦʜʝ ʤʘʢʨʦʩʘ ʥʝʪ ʦʰʠʙʦʢ, ʪʦ ʧʦʷʚʠʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 

 

ʈʠʩʫʥʦʢ 8.2 ï ʈʝʟʫʣʴʪʘʪ ʫʩʧʝʰʥʦʡ ʢʦʤʧʠʣʷʮʠʠ ʤʘʢʨʦʩʘ 

 

ʄʘʢʨʦʩ ʚʳʟʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʦʚ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ ʠʣʠ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʩ 

ʧʨʠʚʷʟʘʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ɺʳʟʦʚ ʤʘʢʨʦʩʘ. ʄʘʢʨʦʩ ʚʳʧʦʣʥʷʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦ ʚʨʝʤʷ, ʧʦʢʘ ʦʪʢʨʳʪ ʵʢʨʘʥ, 

ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʵʣʝʤʝʥʪ. ɼʣ ̫ʚʳʧʦʣʥʝʥʠʷ ʤʘʢʨʦʩʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʢʨʳʪʦʛʦ ʵʢʨʘʥʘ 

ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʵʣʝʤʝʥʪ ʛʣʦʙʘʣʴʥʳʤ. 

 

  

https://ru.wikipedia.org/wiki/ANSI_C#C89
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8.2 ʇʨʠʤʝʨʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʤʘʢʨʦʩʦʚ 
 

8.2.1 ʇʨʝʜʫʩʣʦʚʠʷ 

 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩ ʤʘʢʨʦʩʘʤʠ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʤʦʤʝʥʪʳ: 

1. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ ʤʘʢʨʦʩʦʚ ʨʝʛʠʩʪʨ ʠʤʝʥ ʬʫʥʢʮʠʡ, ʪʠʧʦʚ ʠ ʪ. ʜ.  ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ï ʬʫʥʢʮʠʷ Max ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ, ʘ ʬʫʥʢʮʠʷ max ï ʥʝʪ. 

 

2. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʧʘʤʷʪʠ ʚ ʤʘʢʨʦʩʘʭ ʦʪʣʠʯʘʝʪʩʷ:  

ɼʣʷ PSB: ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ SetPSB ʠ ResetPSB. 

ɼʣʷ PSW: ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ ç=è. 

ɼʣʷ PFW: ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ Read/Reads ʠ Write/Writes. 

ʇʨʠʩʚʘʠʚʘʥʠʷ ʚ ʩʪʠʣʝ PSB[300]=TRUE;  ʠ  PFW[300]=100; ʥʝ ʩʨʘʙʦʪʘʶʪ. 

 

3. ʇʨʠ ʟʘʧʠʩʠ ʚ ʧʘʤʷʪʴ ʧʘʥʝʣʠ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʝʛʠʩʪʨʘ (DWORD 

ʠʣʠ FLOAT) ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʦʧʝʨʘʪʦʨʳ, ʠ ʧʝʨʚʳʡ ʠʩʧʦʣʴʟʫʝʤʳʡ ʘʜʨʝʩ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʯʝʪʥʳʤ (ʪ. ʝ. ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ FLOAT ʚ PSW300-301, ʥʦ ʥʝʣʴʟʷ ʚ 

PSW301-302). 

 

*(DWORD*)(PSW+300)=dwVar; // ʟʘʧʠʩʘʪʴ DWORD ʧʝʨʝʤʝʥʥʫʶ ʚ ʨʝʛʠʩʪʨʳ PSW300-PSW301 

*(float*)(PSW+300)=fVar;            // ʟʘʧʠʩʘʪʴ float ʧʝʨʝʤʝʥʥʫʶ ʚ ʨʝʛʠʩʪʨʳ PSW300-PSW301 

 

4. ʇʝʨʝʤʝʥʥʳʝ ʤʘʢʨʦʩʦʚ ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʚʳʟʦʚʝ ʤʘʢʨʦʩʦʚ ï ʧʦʵʪʦʤʫ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʭʨʘʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʤʷʪʴ ʧʘʥʝʣʠ 

ʠʣʠ ʩʪʘʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ (static). 

 

5. ɽʩʣʠ ʧʨʠ ʦʙʲʷʚʣʝʥʠʠ ʧʝʨʝʤʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʤʘʢʨʦʩʘ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ ʝʝ ʥʘʯʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥʘ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ. ɼʣʷ ʧʝʨʝʤʝʥʥʳʭ 

ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʢʨʦʩʘ ʟʘʜʘʪʴ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝʣʴʟʷ. 

 

6. ɺ ʨʝʞʠʤʝ ʵʤʫʣʷʮʠʠ ʤʘʢʨʦʩʳ ʥʝ ʨʘʙʦʪʘʶʪ. 

 

7. ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʥʪʘʢʩʠʩʝ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʷʟʳʢʘ ʉ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʠʪʝʨʘʪʫʨʝ ï ʥʘʧʨʠʤʝʨ, ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʪʨʫʜʝ ɹ.ɺ. ʂʝʨʥʠʛʘʥ, ɼ.ʄ. ʈʠʯʠ.  

ʗʟʳʢ ʉ. 
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8.2.2 ʆʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ 

 

ʇʝʨʝʤʝʥʥʳʝ ʦʙʲʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʤʘʢʨʦʩʘ. 

ʂʦʜ ʬʫʥʢʮʠʠ:  

 

BOOL a;                            // ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ BOOL ʩ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ FALSE 

BYTE b=6;  // ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ BYTE c ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 6 

WORD c=PSW[300];     // ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ WORD                     

// c ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʠʟ ʨʝʛʠʩʪʨʘ PSW300 

DWORD d;                       // ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ DWORD ʩ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝ 0 

WORD e[4];                    // ʦʙʲʷʚʣʝʥʠʝ ʤʘʩʩʠʚʘ ʠʟ ʯʝʪʳʨʝʭ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ WORD 

UINT f;                             // ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ UINT 

float g;                             // ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ float 

ʩhar str[10];             // ʦʙʲʷʚʣʝʥʠʝ ʤʘʩʩʠʚʘ ʠʟ 10 ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ char 

 

8.2.3 ʆʧʝʨʘʮʠʠ ʩ ʙʠʪʘʤʠ 

 

1. ɿʘʧʠʩʴ ɺʂʃ (1) ʚ ʙʠʪ ʧʘʤʷʪʠ 

ɿʘʜʘʯʘ: ʟʘʧʠʩʘʪʴ ɺʂʃ (1) ʚ ʙʠʪ PSB300. 

ʂʦʜ ʤʘʢʨʦʩʘ: SetPSB(300); 

 

2. ɿʘʧʠʩʴ ɺʓʂʃ (0) ʚ ʙʠʪ ʧʘʤʷʪʠ 

ɿʘʜʘʯʘ: ʟʘʧʠʩʘʪʴ ɺʓʂʃ (0) ʚ ʙʠʪ PSB300. 

ʂʦʜ ʤʘʢʨʦʩʘ: ResetPSB(300); 

 

3. ʇʨʠʩʚʘʠʚʘʥʠʝ (ʙʠʪ PSB->ʙʠʪ PSB) 

ɿʘʜʘʯʘ: ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ ʙʠʪʘ PSB400 ʙʠʪʫ PSB300. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
 

if (GetPSBStatus(400) )         
{  

SetPSB(300); 
} 
else      
{  

ResetPSB(300); 
} 

 

4. ʇʨʠʩʚʘʠʚʘʥʠʝ (ʙʠʪ PSW->ʙʠʪ PSB) 

ɿʘʜʘʯʘ: ʟʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ ʯʝʪʚʝʨʪʦʛʦ ʙʠʪʘ ʨʝʛʠʩʪʨʘ PSW400 ʚ ʙʠʪ PSB300. 

ʂʦʜ ʤʘʢʨʦʩʘ: 
 if ( (PSW[400] & (1<<4)) != 0 )           // PSW400.4     
{  

SetPSB(300); 
} 
else      
{  

ResetPSB(300); 
} 

 

5. ɿʘʧʠʩʴ ɺʂʃ (1) ʚ ʙʠʪ ʨʝʛʠʩʪʨʘ 

ɿʘʜʘʯʘ: ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ ɺʂʃ (1) ʚ ʙʠʪ PSW400.4   ʨʝʛʠʩʪʨʘ PSW400. 

ʂʦʜ ʤʘʢʨʦʩʘ: PSW[400] = PSW[400] | (1<<4) ;    // ʧʦʙʠʪʦʚʦʝ ʀʃʀ 
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6. ɿʘʧʠʩʴ ɺʓʂʃ (0) ʚ ʙʠʪ ʨʝʛʠʩʪʨʘ 

ɿʘʜʘʯʘ: ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ ɺʓʂʃ (0) ʚ ʙʠʪ PSW400.4 ʨʝʛʠʩʪʨʘ PSW400. 

ʂʦʜ ʤʘʢʨʦʩʘ: PSW[400] = PSW[400] & ~(1<<4);   // ʧʦʙʠʪʦʚʦʝ ʀ ʠ ʠʥʚʝʨʩʠʷ 
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8.2.4 ʆʧʝʨʘʪʦʨʳ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʦʧʝʨʘʪʦʨʳ 

 

1. ʇʨʠʩʚʘʠʚʘʥʠʝ (ʨʝʛʠʩʪʨ->ʨʝʛʠʩʪʨ) 

ɿʘʜʘʯʘ: ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW400. 

ʂʦʜ ʤʘʢʨʦʩʘ: PSW[300] = PSW[400]; 

 

 

2. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 

ɿʘʜʘʯʘ: ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʩʫʤʤʫ/ʨʘʟʥʦʩʪʴ/ʧʨʦʠʟʚʝʜʝʥʠʝ/ʯʘʩʪʥʦʝ/ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ 

ʨʝʛʠʩʪʨʦʚ PSW400 ʠ PSW500. 

ʂʦʜ ʤʘʢʨʦʩʘ:   

PSW[300] = PSW[400] + PSW[500]; 

   PSW[300] = PSW[400] ī PSW[500]; 

   PSW[300] = PSW[400] * PSW[500]; 

   PSW[300] = PSW[400] / PSW[500];  // PSW[500] ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 0 

   PSW[300] = PSW[400] % PSW[500];  // PSW[500] ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 0 

 

 

3. ʆʧʝʨʘʪʦʨ ʦʪʨʠʮʘʥʠʷ 

ɿʘʜʘʯʘ: ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW400 ʥʝ ʨʘʚʥʦ 0, ʪʦ ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʟʥʘʯʝʥʠʝ 100. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
if (PSW[400] != 0)   
{ 

PSW[300]=100; 
} 

 

 

4. ʆʧʝʨʘʪʦʨ cʨʘʚʥʝʥʠʷ 

ɿʘʜʘʯʘ: ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW400 ʨʘʚʥʦ 100, ʪʦ ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʟʥʘʯʝʥʠʝ 10. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
if (PSW[400] == 100)   
{ 

PSW[300]=10; 
} 

 

5. ʆʧʝʨʘʪʦʨʳ ʤʘʢʩʠʤʫʤʘ/ʤʠʥʠʤʫʤʘ 

ɿʘʜʘʯʘ: ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʥʘʠʙʦʣʴʰʝʝ/ʥʘʠʤʝʥʴʰʝʝ ʠʟ ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʦʚ PSW400 ʠ 

PSW500. 

ʂʦʜ ʤʘʢʨʦʩʘ:  

PSW[300]=Max(PSW[400], PSW[500]); 

               PSW[300]=Min(PSW[400], PSW[500]); 
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6. ʆʧʝʨʘʪʦʨ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ (IF THEN ELSE) 

ɿʘʜʘʯʘ: ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW500 ʙʦʣʴʰʝ 0 ʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW600 ʤʝʥʴʰʝ 100, ʪʦ 

ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʟʥʘʯʝʥʠʝ 5, ʘ ʚ ʨʝʛʠʩʪʨ PSW400 ʟʥʘʯʝʥʠʝ 10, ʠʥʘʯʝ ï ʟʘʧʠʩʘʪʴ ʚ 

ʨʝʛʠʩʪʨʳ PSW300 ʠ PSW400 ʟʥʘʯʝʥʠʝ 1. 

ʂʦʜ ʤʘʢʨʦʩʘ: 
 if (PSW[500] > 0 && PSW[600]<100)  // ʣʦʛʠʯʝʩʢʦʝ ʀ 
{ 

PSW[300]=5; 
PSW[400]=10; 

} 
else 
{ 

PSW[300]=1; 
PSW[400]=1; 

} 

ɿʘʜʘʯʘ: (1) ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW600 ʙʦʣʴʰʝ 0 ʠʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW700 ʤʝʥʴʰʝ 100, 

ʪʦ ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʨʝʟʫʣʴʪʘʪ ʚʦʟʚʝʜʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ PSW400 ʚ ʩʪʝʧʝʥʴ, ʨʘʚʥʫʶ 

ʟʥʘʯʝʥʠʶ ʨʝʛʠʩʪʨʘ PSW500. (2) ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW600 ʤʝʥʴʰʝ 0 ʠʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ 

PSW700 ʙʦʣʴʰʝ 100, ʪʦ ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʨʝʟʫʣʴʪʘʪ ʚʦʟʚʝʜʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ 

PSW500 ʚ ʩʪʝʧʝʥʴ, ʨʘʚʥʫʶ ʟʥʘʯʝʥʠʶ ʨʝʛʠʩʪʨʘ PSW400.        (3) ɽʩʣʠ ʫʩʣʦʚʠʷ (1) ʠ (2) ʥʝ 

ʚʳʧʦʣʥʷʶʪʩʷ, ʪʦ ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʟʥʘʯʝʥʠʝ 0. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
 

if (PSW[600] > 0 || PSW[700]<100)  // ʣʦʛʠʯʝʩʢʦʝ ʀʃʀ 
{ 

PSW[300]=pow(PSW[400],PSW[500]); 
} 
else if (PSW[600] < 0 || PSW[700]>100) 
{ 

PSW[300] = pow(PSW[500],PSW[400]); 
} 
else 
{ 

PSW[300]  =  0; 
   } 

 

7. ʆʧʝʨʘʪʦʨ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʙʦʨʘ 

ɿʘʜʘʯʘ: ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW300 ʨʘʚʥʦ 1, ʪʦ ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW400 ʟʥʘʯʝʥʠʝ 10. ɽʩʣʠ 

ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW300 ʨʘʚʥʦ 2, ʪʦ ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW400 ʟʥʘʯʝʥʠʝ 20. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʟʘʧʠʩʘʪʴ ʚ PSW400 ʟʥʘʯʝʥʠʝ 0. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
switch (PSW[300]) 

             {  
             case 1: PSW[400]=10;  

                           break; 
               case 2: PSW[400]=20;  
              break; 
 

             default: PSW[400]=0; 
 break; 

} 
 

8. ʎʠʢʣ FOR 

ɿʘʜʘʯʘ: ɿʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨʳ PSW300ïPSW309 ʟʥʘʯʝʥʠʝ 1. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
int i;  

             for ( i = 0; i < 10; i++ )  
             { 
              PSW[300+i]=1; 

               } 
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8.2.5 ʈʘʟʙʠʝʥʠʝ ʠ ʩʢʣʝʡʢʘ ʧʝʨʝʤʝʥʥʳʭ BYTE ʠ DWORD 

 

1. ʈʘʟʙʠʝʥʠʝ ʠ ʩʢʣʝʡʢʘ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ BYTE 

ɿʘʜʘʯʘ: ʧʦʤʝʥʷʪʴ ʚ ʨʝʛʠʩʪʨʝ PSW400 ʙʘʡʪʳ ʤʝʩʪʘʤʠ ʠ ʟʘʧʠʩʘʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʛʠʩʪʨ PSW300. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
 
BYTE byVar1=0;            // ʦʙʲʷʚʣʷʝʤ ʧʝʨʝʤʝʥʥʳʝ ʪʠʧʘ BYTE 
BYTE byVar2=0; 
 
PSW[400] = 15;                     // ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW400 

                                                                                         // ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ï 0000 0000 0000 1111 
 

byVar1 = LOBYTE(PSW[400]);          // ʚʳʨʝʟʘʝʤ ʤʣʘʜʰʠʡ ʙʘʡʪ (0000 1111) 
byVar2 = HIBYTE(PSW[400]);                         // ʚʳʨʝʟʘʝʤ ʩʪʘʨʰʠʡ ʙʘʡʪ (0000 0000) 
PSW[300] = MAKEWORD(byVar2,byVar1);  // ʩʢʣʝʠʚʘʝʤ ʙʘʡʪʳ ʚ ʥʦʚʳʡ WORD  

                                                                                           // ʧʦʣʫʯʘʝʤ 3840  
                                                                                           // ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ï 0000 1111 0000 0000 
 

 

2. ʈʘʟʙʠʝʥʠʝ ʠ ʩʢʣʝʡʢʘ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ DWORD 

ɿʘʜʘʯʘ: ʧʦʤʝʥʷʪʴ ʚ DWORD, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʨʝʛʠʩʪʨʳ PSW400-401, ʧʝʨʝʤʝʥʥʳʝ WORD ʤʝʩʪʘʤʠ 

ʠ ʟʘʧʠʩʘʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʨʝʛʠʩʪʨ PSW300-301. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
 
WORD wVar1=0;                   // ʦʙʲʷʚʣʷʝʤ ʧʝʨʝʤʝʥʥʳʝ ʪʠʧʘ WORD 
WORD wVar2=0;             // 

 DWORD dwVar=0;                           // ʠ DWORD 

 dwVar=MAKEDWORD(PSW[400],PSW[401]);   // ʩʦʙʠʨʘʝʤ DWORD ʠʟ ʜʚʫʭ ʨʝʛʠʩʪʨʦʚ 
 wVar1 = LOWORD(dwVar);             // ʚʳʨʝʟʘʝʤ ʤʣʘʜʰʝʝ ʩʣʦʚʦ  
 wVar2 = HIWORD(dwVar);                                   // ʚʳʨʝʟʘʝʤ ʩʪʘʨʰʝʝ ʩʣʦʚʦ 
 
 *(DWORD*)(PSW+300)= MAKEDWORD(wVar2,wVar1);          
 

            // ʩʢʣʝʠʚʘʝʤ ʚ DWORD 
                  // ʠ ʟʘʧʠʩʳʚʘʝʤ ʚ PSW300-PSW301 
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8.2.6 ʈʘʙʦʪʘ ʩ ʵʢʨʘʥʘʤʠ ʠ ʦʢʥʘʤʠ 

 

1. ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 

ɿʘʜʘʯʘ: ʧʝʨʝʡʪʠ ʥʘ ʵʢʨʘʥ ʥʦʤʝʨ 11. 

ʂʦʜ ʤʘʢʨʦʩʘ: ScreenJump(11); 

 

 

2. ʆʪʢʨʳʪʠʝ ʦʢʥʘ 

ɿʘʜʘʯʘ: ʦʪʢʨʳʪʴ ʦʢʥʦ ʥʦʤʝʨ 22, ʢʦʦʨʜʠʥʘʪʳ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʪʦʯʢʠ ï X: 50, Y: 70. 

ʂʦʜ ʤʘʢʨʦʩʘ: OpenWindow(22,50,70); 

 

 

3. ɿʘʢʨʳʪʠʝ ʦʢʥʘ 

ɿʘʜʘʯʘ: ʟʘʢʨʳʪʴ ʦʢʥʦ ʥʦʤʝʨ 22. 

ʂʦʜ ʤʘʢʨʦʩʘ: CloseWindow(22); 

 

4. ɺʢʣʶʯʝʥʠʝ ʧʦʜʩʚʝʪʢʠ ʜʠʩʧʣʝʷ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʚʢʣʶʯʝʥʠʷ ʟʘʩʪʘʚʢʠ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ (ʚʢʣʘʜʢʘ 

ʆʙʱʠʝ). 

ɿʘʜʘʯʘ: ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW300 ʧʨʝʚʳʰʘʝʪ 100, ʪʦ ʚʢʣʶʯʠʪʴ ʧʦʜʩʚʝʪʢʫ. 

ʂʦʜ ʤʘʢʨʦʩʘ:  

 

if (PSW[300]>100)                // ʝʩʣʠ ʧʘʥʝʣʴ ʚ ʨʝʞʠʤʝ ʟʘʩʪʘʚʢʠ ʠ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW[300]  
{                                  // ʧʨʝʚʳʰʘʝʪ 100     

WakeupScreen();     // ʪʦ ʚʳʡʪʠ ʠʟ ʨʝʞʠʤʘ ʟʘʩʪʘʚʢʠ  
}                    
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8.2.7 ʏʪʝʥʠʝ/ʟʘʧʠʩʴ ʜʘʥʥʭr ʧʦ Modbus 

 

ɼʘʥʥʳʝ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʝʩʁʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʘʥʝʣʴ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ Modbus Master. Slave-

ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʫʥʢʮʠʠ Modbus. ʇʘʨʘʤʝʪʨʳ ʦʙʤʝʥʘ ʟʘʜʘʶʪʩʷ 

ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ. ʂʘʞʜʘʷ ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʪʠʧʘ BOOL (TRUE ï ʦʧʝʨʘʮʠʷ ʧʨʦʰʣʘ 

ʫʩʧʝʰʥʘ, FALSE ï ʦʧʝʨʘʮʠʷ ʥʝ ʚʳʧʦʣʥʝʥʘ ʠʣʠ ʚʳʧʦʣʥʝʥʘ ʩ ʦʰʠʙʢʦʡ). 

 

1. ʏʪʝʥʠʝ ʦʜʥʦʛʦ ʨʝʛʠʩʪʨʘ ʠʟ ʧʦʜʢʣʶʯʝʥʥʦʛʦ slave-ʫʩʪʨʦʡʩʪʚʘ  

ʉʠʥʪʘʢʩʠʩ ʬʫʥʢʮʠʠ Read:  

 

Read(PortName, SlaveID, DeviceRegType, AdrReg, AdrBit, DataType, &Var);        

    

PortName ï ʠʤʷ ʧʦʨʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʦ ʫʩʪʨʦʡʩʪʚʦ:  

PLC ï PLC com-ʧʦʨʪ;  
DOWNLOAD ï DOWNLOAD com-ʧʦʨʪ; 
NET_0 é NET_7 ï Ethernet ʧʦʨʪ, TCP Slave 1 TCP Slave 8; 
HMI_LOCAL_MCH ï ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ. 
 

SlaveID ï ʘʜʨʝʩ slave-ʫʩʪʨʦʡʩʪʚʘ; 
 

DeviceRegType ï ʪʠʧ ʩʯʠʪʳʚʘʝʤʳʭ ʨʝʛʠʩʪʨʦʚ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: 

MODBUS_TCP_BIT_0X ï Coils Modbus TCP; 
MODBUS_TCP_BIT_1X ï Discrete Inputs Modbus TCP; 
MODBUS_TCP_REG_3X ï Input ʨʝʛʠʩʪʨʳ Modbus TCP; 
MODBUS_TCP_REG_4X ï holding ʨʝʛʠʩʪʨʳ Modbus TCP; 
 
MODBUS_RTU_BIT_0X ï Coils Modbus RTU; 
MODBUS_RTU_BIT_1X ï Discrete Inputs Modbus RTU; 
MODBUS_RTU_REG_3X ï Input ʨʝʛʠʩʪʨʳ Modbus RTU; 
MODBUS_RTU_REG_4X ï holding ʨʝʛʠʩʪʨʳ Modbus RTU; 
 
MODBUS_ASCII_BIT_0X ï Coils Modbus ASCII; 
MODBUS_ASCII_BIT_1X ï Discrete Inputs Modbus ASCII; 
MODBUS_ASCII_REG_3X ï Input ʨʝʛʠʩʪʨʳ Modbus ASCII; 
MODBUS_ASCII_REG_4X ï holding ʨʝʛʠʩʪʨʳ Modbus ASCII; 
 
TYPE_PSB ï ʙʠʪʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ); 
TYPE_PSW ï PSW ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ); 
TYPE_PFW ï PFW ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ). 
 

AdrReg ï ʘʜʨʝʩ ʩʯʠʪʳʚʘʝʤʦʛʦ ʨʝʛʠʩʪʨʘ;  

AdrBit ï ʘʜʨʝʩ ʙʠʪʘ ʩʯʠʪʳʚʘʝʤʦʛʦ ʨʝʛʠʩʪʨʘ (ʪʦʣʴʢʦ ʜʣʷ DataType=TYPE_BIT);  

DataType ï ʪʠʧ ʩʯʠʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ: 

  TYPE_BIT ï ʙʠʪ (ʟʘʥʠʤʘʝʪ 1 ʙʠʪ); 
  TYPE_BYTE ï ʙʘʡʪ (ʟʘʥʠʤʘʝʪ 1 ʙʘʡʪ); 
  TYPE_WORD ï WORD (ʟʘʥʠʤʘʝʪ 2 ʙʘʡʪʘ); 
  TYPE_DWORD ï DWORD (ʟʘʥʠʤʘʝʪ 4 ʙʘʡʪʘ). 
 
Var ï ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, ʚ ʢʦʪʦʨʫʶ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʯʠʪʘʥʥʳʝ ʜʘʥʥʳʝ. 

ɿʘʜʘʯʘ: ʢ ʧʘʥʝʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus TCP ʧʦʜʢʣʶʯʝʥʦ slave-ʫʩʪʨʦʡʩʪʚʦ ʩ ID=4. ʅʝʦʙʭʦʜʠʤʦ 

ʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ ʠʟ ʰʝʩʪʦʛʦ Input ʨʝʛʠʩʪʨʘ ʠ ʟʘʧʠʩʘʪʴ ʝʛʦ ʚ ʨʝʛʠʩʪʨ ʧʘʥʝʣʠ PSW300. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
 WORD Value=0; 

 
Read(NET_0, 4, MODBUS_TCP_REG_3X, 6, 0, TYPE_WORD, &Value); 
 

   PSW[300]=Value; 
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ɿʘʜʘʯʘ: ʢ ʧʦʨʪʫ PLC ʧʘʥʝʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus RTU ʧʦʜʢʣʶʯʝʥʦ slave-ʫʩʪʨʦʡʩʪʚʦ ʩ ID=2. 

ʅʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ ʠʟ ʪʨʝʪʴʝʛʦ ʨʝʛʠʩʪʨʘ ʬʣʘʛʘ (ʉoil) ʠ ʟʘʧʠʩʘʪʴ ʝʛʦ ʚ ʙʠʪ ʧʘʥʝʣʠ 

PSB300. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
BOOL Value; 

 
Read(PLC, 2, MODBUS_RTU_BIT_0X, 3, 0, TYPE_BIT, &Value); 

 
if (Value2==TRUE) 
{ 

SetPSB(300); 
} 
else 
{ 

ResetPSB(300); 
} 

 

 

2. ʏʪʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʩʪʨʦʚ ʠʟ ʧʦʜʢʣʶʯʝʥʥʦʛʦ slave-ʫʩʪʨʦʡʩʪʚʘ  

ʉʠʥʪʘʢʩʠʩ ʬʫʥʢʮʠʠ Reads:  

 

Reads(PortName, SlaveID, DeviceRegType, Adr, Length, &ArrVar); 

 

PortName ï ʠʤʷ ʧʦʨʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʦ ʫʩʪʨʦʡʩʪʚʦ:  

PLC ï PLC com-ʧʦʨʪ; 
DOWNLOAD ï DOWNLOAD com-ʧʦʨʪ; 
NET_0 é NET_7 ï Ethernet ʧʦʨʪ, TCP Slave 1éTCP Slave 8; 
HMI_LOCAL_MCH ï ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ. 
 

SlaveID ï ʘʜʨʝʩ slave-ʫʩʪʨʦʡʩʪʚʘ; 
 

DeviceRegType ï ʪʠʧ ʩʯʠʪʳʚʘʝʤʳʭ ʨʝʛʠʩʪʨʦʚ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: 

MODBUS_TCP_REGS_3X ï Input ʨʝʛʠʩʪʨʳ Modbus TCP; 
MODBUS_TCP_REGS_4X ï holding ʨʝʛʠʩʪʨʳ Modbus TCP; 
 
MODBUS_RTU_REGS_3X ï Input ʨʝʛʠʩʪʨʳ Modbus RTU; 
MODBUS_RTU_REGS_4X ï holding ʨʝʛʠʩʪʨʳ Modbus RTU; 
 
MODBUS_ASCII_REGS_3X ï Input ʨʝʛʠʩʪʨʳ Modbus ASCII; 
MODBUS_ASCII_REGS_4X ï holding ʨʝʛʠʩʪʨʳ Modbus ASCII; 
 
TYPE_PSW ï PSW ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ); 
TYPE_PFW ï PFW ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ). 
 

 
Adr ï ʘʜʨʝʩ ʧʝʨʚʦʛʦ ʩʯʠʪʳʚʘʝʤʦʛʦ ʨʝʛʠʩʪʨʘ; 

Length ï ʢʦʣʠʯʝʩʪʚʦ ʩʯʠʪʳʚʘʝʤʳʭ ʨʝʛʠʩʪʨʦʚ; 

ArrVar ï ʠʤʷ ʤʘʩʩʠʚʘ, ʚ ʢʦʪʦʨʳʡ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʯʠʪʘʥʥʳʝ ʜʘʥʥʳʝ. 
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ɿʘʜʘʯʘ: ʢ ʧʘʥʝʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus TCP ʧʦʜʢʣʶʯʝʥʦ slave-ʫʩʪʨʦʡʩʪʚʦ ʩ ID = 4. ʅʝʦʙʭʦʜʠʤʦ 

ʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʷ ʠʟ hʝʩʪʦʛʦ, ʩʝʜʴʤʦʛʦ, ʚʦʩʴʤʦʛʦ Input ʨʝʛʠʩʪʨʦʚ ʠ ʟʘʧʠʩʘʪʴ ʠʭ ʚ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ 

PSW300, PSW301, PSW302. 

ʂʦʜ ʤʘʢʨʦʩʘ:   
WORD ArrValue[3]; 

 
Reads(NET_0, 4, MODBUS_TCP_REGS_3X, 6, 3, &ArrValue); 
 

   PSW[300]=ArrValue[0]; 
PSW[301]=ArrValue[1]; 
PSW[302]=ArrValue[2]; 
 
 
 

ɿʘʜʘʯʘ: ʢ ʧʦʨʪʫ PLC ʧʘʥʝʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus RTU ʧʦʜʢʣʶʯʝʥʦ slave-ʫʩʪʨʦʡʩʪʚʦ ʩ ID = 2. 

ʅʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʷ ʠʟ ʯʝʪʚʝʨʪʦʛʦ ʠ ʧʷʪʦʛʦ Holding ʨʝʛʠʩʪʨʦʚ ʠ ʟʘʧʠʩʘʪʴ ʠʭ ʚ ʨʝʛʠʩʪʨʳ 

ʧʘʥʝʣʠ PSW300 ʠ PSW301. 

ʂʦʜ ʤʘʢʨʦʩʘ:   
WORD ArrValue[2]; 

 
Reads(PLC, 2, MODBUS_RTU_REGS_4X, 4, 2, &ArrValue); 
 

   PSW[300]=ArrValue[0]; 
PSW[301]=ArrValue[1]; 
 
 
 
 
 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʨʘʙʦʪʘ ʩ ʛʨʫʧʧʘʤʠ ʙʠʪ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. 
 
 
 
 

3. ɿʘʧʠʩʴ ʦʜʥʦʛʦ ʨʝʛʠʩʪʨʘ ʚ ʧʦʜʢʣʶʯʝʥʥʦʝ slave-ʫʩʪʨʦʡʩʪʚʦ  

ʉʠʥʪʘʢʩʠʩ ʬʫʥʢʮʠʠ Write:  

 

Write(PortName, SlaveID, DeviceRegType, AdrReg, AdrBit, DataType, Var); 

 

PortName ï ʠʤʷ ʧʦʨʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʦ ʫʩʪʨʦʡʩʪʚʦ:  

PLC ï PLC com-ʧʦʨʪ;  
DOWNLOAD  ï DOWNLOAD com-ʧʦʨʪ; 
NET_0 é NET_7 ï Ethernet ʧʦʨʪ, TCP Slave 1éTCP Slave 8; 
HMI_LOCAL_MCH ï ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ. 

 
SlaveID ï ʘʜʨʝʩ slave-ʫʩʪʨʦʡʩʪʚʘ; 

 
DeviceRegType ï ʪʠʧ ʩʯʠʪʳʚʘʝʤʳʭ ʨʝʛʠʩʪʨʦʚ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: 

MODBUS_TCP_BIT_0X ï Coils Modbus TCP; 
MODBUS_TCP_REG_4X ï holding ʨʝʛʠʩʪʨʳ Modbus TCP; 
 
MODBUS_RTU_BIT_0X ï Coils Modbus RTU; 
MODBUS_RTU_REG_4X ï holding ʨʝʛʠʩʪʨʳ Modbus RTU; 
 
MODBUS_ASCII_BIT_0X ï Coils Modbus ASCII; 
MODBUS_ASCII_REG_4X ï holding ʨʝʛʠʩʪʨʳ Modbus ASCII; 
 
TYPE_PSB ï ʙʠʪʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ); 
TYPE_PSW ï PSW ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ); 
TYPE_PFW ï PFW ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ). 
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AdrReg ï ʘʜʨʝʩ ʨʝʛʠʩʪʨʘ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʳʡ ʟʘʧʠʩʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʠʟ ʧʘʥʝʣʠ; 

AdrBit ï ʘʜʨʝʩ ʙʠʪʘ ʨʝʛʠʩʪʨʘ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʳʡ ʟʘʧʠʩʳʚʘʝʪʩʷ ʙʠʪ ʠʟ ʧʘʥʝʣʠ (ʪʦʣʴʢʦ ʜʣʷ 

DataType=TYPE_BIT); 

DataType ï ʪʠʧ ʟʘʧʠʩʳʚʘʝʤʳʭ ʜʘʥʥʳʭ: 

  TYPE_BIT ï ʙʠʪ (ʟʘʥʠʤʘʝʪ 1 ʙʠʪ);   
TYPE_BYTE ï ʙʘʡʪ (ʟʘʥʠʤʘʝʪ 1 ʙʘʡʪ); 

  TYPE_WORD ï WORD (ʟʘʥʠʤʘʝʪ 2 ʙʘʡʪʘ); 
  TYPE_DWORD ï DWORD (ʟʘʥʠʤʘʝʪ 4 ʙʘʡʪʘ); 
 
Var ï ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʨʝʛʠʩʪʨ slave-ʫʩʪʨʦʡʩʪʚʘ. 

 

 

 

ɿʘʜʘʯʘ: ʢ ʧʘʥʝʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus TCP ʧʦʜʢʣʶʯʝʥʦ slave-ʫʩʪʨʦʡʩʪʚʦ ʩ ID = 4. ʅʝʦʙʭʦʜʠʤʦ 

ʟʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ ʠʟ ʨʝʛʠʩʪʨʘ ʧʘʥʝʣʠ PSW300 ʚ ʯʝʪʚʝʨʪʳʡ holding ʨʝʛʠʩʪʨ ʫʩʪʨʦʡʩʪʚʘ. 

ʂʦʜ ʤʘʢʨʦʩʘ:   
WORD Value=0; 

 
Value=PSW[300]; 
 
Write(NET_0, 4, MODBUS_TCP_REG_4X, 4, 0, TYPE_WORD, Value); 

   

ɿʘʜʘʯʘ: ʢ ʧʦʨʪʫ PLC ʧʘʥʝʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus RTU ʧʦʜʢʣʶʯʝʥʦ slave-ʫʩʪʨʦʡʩʪʚʦ ʩ ID = 2. 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ ʠʟ ʙʠʪʘ ʧʘʥʝʣʠ PSB300 ʚ hʝʩʪʦʡ ʨʝʛʠʩʪʨʘ ʬʣʘʛʘ (Coil) ʫʩʪʨʦʡʩʪʚʘ. 

ʂʦʜ ʤʘʢʨʦʩʘ:   
BOOL Value=0; 

 
if (GetPSBStatus(300))   
{ 

Value=TRUE; 
} 
else 
{ 

Value=FALSE;     
} 
 
Write(PLC, 2, MODBUS_RTU_BIT_0X, 6, 0, TYPE_BIT, Value); 
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4. ɿʘʧʠʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʩʪʨʦʚ ʧʘʥʝʣʠ ʚ ʧʦʜʢʣʶʯʝʥʥʦʝ slave-ʫʩʪʨʦʡʩʪʚʦ 

ʉʠʥʪʘʢʩʠʩ ʬʫʥʢʮʠʠ Writes:  

 

Writes(PortName, SlaveID, DeviceRegType, Adr, Length, ArrVar); 

 

PortName ï ʠʤʷ ʧʦʨʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʦ ʫʩʪʨʦʡʩʪʚʦ:  

PLC ï PLC com-ʧʦʨʪ;  
DOWNLOAD ï DOWNLOAD com-ʧʦʨʪ; 
NET_0 é NET_7 ï Ethernet ʧʦʨʪ, TCP Slave 1éTCP Slave 8; 
HMI_LOCAL_MCH ï ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ. 
 

SlaveID ï ʘʜʨʝʩ slave-ʫʩʪʨʦʡʩʪʚʘ; 
 

DeviceRegType ï ʪʠʧ ʟʘʧʠʩʳʚʘʝʤʳʭ ʨʝʛʠʩʪʨʦʚ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: 

MODBUS_TCP_REGS_4X ï holding ʨʝʛʠʩʪʨʳ Modbus TCP; 
MODBUS_RTU_REGS_4X ï holding ʨʝʛʠʩʪʨʳ Modbus RTU; 
 
TYPE_PSW ï PSW ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ); 
TYPE_PFW ï PFW ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ). 
 
 

Adr ï ʘʜʨʝʩ ʧʝʨʚʦʛʦ ʠʟ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʠʟ ʧʘʥʝʣʠ; 

Length ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʳʚʘʝʤʳʭ ʨʝʛʠʩʪʨʦʚ; 

ArrVar ï ʠʤʷ ʤʘʩʩʠʚʘ, ʟʥʘʯʝʥʠ ̫ʢʦʪʦʨʦʛʦ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʨʝʛʠʩʪʨʳ slave-ʫʩʪʨʦʡʩʪʚʘ. 

 

ɿʘʜʘʯʘ: ʢ ʧʘʥʝʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus TCP ʧʦʜʢʣʶʯʝʥʦ slave-ʫʩʪʨʦʡʩʪʚʦ ʩ ID = 4. ʅʝʦʙʭʦʜʠʤʦ 

ʟʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʷ ʠʟ ʨʝʛʠʩʪʨʦʚ ʧʘʥʝʣʠ PSW300, PSW301, PSW302 ʚ ʯʝʪʚʝʨʪʳʡ, ʧʷʪʳʡ, ʰʝʩʪʦʡ 

holding ʨʝʛʠʩʪʨʳ ʫʩʪʨʦʡʩʪʚʘ. 

ʂʦʜ ʤʘʢʨʦʩʘ:   
WORD ArrValue[3]; 

 
ArrValue[0]=PSW[300]; 
ArrValue[1]=PSW[301]; 
ArrValue[2]=PSW[302]; 
 
Writes(NET_0, 4, MODBUS_TCP_REGS_4X, 4, 3, ArrValue); 

    
ɿʘʜʘʯʘ: ʢ ʧʦʨʪʫ PLC ʧʘʥʝʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus RTU ʧʦʜʢʣʶʯʝʥʦ slave-ʫʩʪʨʦʡʩʪʚʦ ʩ ID = 2. 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʷ ʠʟ ʨʝʛʠʩʪʨʦʚ ʧʘʥʝʣʠ PSW300 ʠ PSW301 ʚ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ holding 

ʨʝʛʠʩʪʨʳ ʫʩʪʨʦʡʩʪʚʘ. 

 

ʂʦʜ ʤʘʢʨʦʩʘ:   
WORD ArrValue[2]; 

 
ArrValue[0]=PSW[300]; 
ArrValue[1]=PSW[301]; 
 
Writes(PLC, 2, MODBUS_RTU_REGS_4X, 1, 2, ArrValue); 
 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʨʘʙʦʪʘ ʩ ʛʨʫʧʧʘʤʠ ʙʠʪ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. 
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8.3 ʇʨʠʤʝʨ ʚʳʟʦʚʘ ʛʣʦʙʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʤʘʢʨʦʩʝ 
 

ɿʘʜʘʯʘ: ʟʘʧʠʩʘʪʴ ʚ ʨʝʛʠʩʪʨ PSW300 ʩʫʤʤʫ ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʦʚ PSW400 ʠ PSW500. 

ʂʦʜ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʢʨʦʩʘ: 
 
WORD Sum(WORD GlobVar1, WORD GlobVar2)  // ʦʙʲʷʚʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʬʫʥʢʮʠʠ 
{ 
    WORD res=0;                  // ʦʙʲ̫ ʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʬʫʥʢʮʠʠ 
    res=GlobVar1+GlobVar2;                       // ʟʘʧʠʩʴ ʚ ʧʝʨʝʤʝʥʥʫʶ ʩʫʤʤʳ ʘʨʛʫʤʝʥʪʦʚ 
    return res;                                                 // ʧʝʨʝʤʝʥʥʘʷ, ʯʴʝ ʟʥʘʯʝʥʠʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʬʫʥʢʮʠʝʡ 
} 
 
 
ʂʦʜ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʤʘʢʨʦʩʘ Func1: 
 
 
WORD var1=0;                       // ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʘʢʨʦʩʘ 
WORD var2=0;         // 
WORD result=0;                     // 
 
 
var1=PSW[400];                     // ʧʨʠʩʚʦʝʥʠʝ ʧʝʨʝʤʝʥʥʳʤ ʟʥʘʯʝʥʠʡ ʨʝʛʠʩʪʨʦʚ 
var2=PSW[500];        // 
 
 
result=Sum(var1,var2);          // ʚʳʟʦʚ ʛʣʦʙʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ Sum ʩ ʘʨʛʫʤʝʥʪʘʤʠ Var1 ʠ Var2  
           // ʠ ʟʘʧʠʩʴ ʨʝʟʫʣʴʪʘʪʘ ʝʝ ʚʳʧʦʣʥʝʥʠʷ ʚ ʧʝʨʝʤʝʥʥʫʶ result 
 
PSW[300]=result;                   // ʧʨʠʩʚʦʝʥʠʝ ʨʝʛʠʩʪʨʫ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʤʘʢʨʦʩʘ 
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8.4 ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩ float  
 

ɿʘʜʘʯʘ: ʢ ʧʦʨʪʫ PLC ʧʘʥʝʣʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus RTU ʧʦʜʢʣʶʯʝʥʦ slave-ʫʩʪʨʦʡʩʪʚʦ ʩ ID = 2. 

ʅʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʯʝʪʚʝʨʪʦʤ-ʧʷʪʦʤ holding 

ʨʝʛʠʩʪʨʝ, ʧʨʠʙʘʚʠʪʴ ʢ ʥʝʤʫ 1.1 ʠ ʟʘʧʠʩʘʪʴ ʧʦʣʫʯʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ ʚ ʨʝʛʠʩʪʨʳ ʧʘʥʝʣʠ PSW300ï

PSW301. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
 
WORD ArrValue[2];                                                                     
float fValue;                           
            
 // ʩʯʠʪʳʚʘʝʤ ʜʚʘ WORD c ʫʩʪʨʦʡʩʪʚʘ 

 
Reads(PLC, 2, MODBUS_RTU_REG_4X, 4, 2, &ArrValue);   
// ʫʢʘʟʘʪʝʣʴ ʥʘ FLOAT  
fValue = *(float*)(ArrValue);          
 
// ʧʨʠʙʘʚʣʷʝʤ 1.1 ʠ ʧʨʠʩʚʘʠʚʘʝʤ ʨʝʟʫʣʴʪʘʪ ʧʦ ʘʜʨʝʩʫ PSW300-301  
//  (ʪ. ʢ. FLOAT ʟʘʥʠʤʘʝʪ ʜʚʘ ʨʝʛʠʩʪʨʘ)                            
*(float*)(PSW+300) = fValue + 1.1;                                          

 

 

8.5 ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʥʳʤ ʚʨʝʤʝʥʝʤ 
 

ɿʘʜʘʯʘ: ʢʘʞʜʳʝ 15 ʩʝʢʫʥʜ ʫʚʝʣʠʯʠʚʘʪʴ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ PSW300 ʥʘ 100. 

ʂʦʜ ʤʘʢʨʦʩʘ:  
 
WORD dec_sec; 
 
dec_sec = (PSW[35] / 16) * 10 + PSW[35] % 16;  // ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʩʝʢʫʥʜ 

// ʠʟ ʬʦʨʤʘʪʘ BCD ʚ ʬʦʨʤʘʪ dec  // (PSW 35 ï ʩʠʩʪʝʤʥʳʡ ʨʝʛʠʩʪʨ)   
                    
if (dec_sec % 15 == 0)                                                // ʝʩʣʠ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʩʝʢʫʥʜ ʨʘʚʥʦ 
{                   //  0, 15, 30 ʠʣʠ 45     
      PSW[300]=PSW[300]+100;                                    //  ʪʦ ʫʚʝʣʠʯʠʪʴ PSW300 ʥʘ 100 
 } 
 

ɿʘʤʝʯʘʥʠʝ: ʜʘʥʥʳʡ ʤʘʢʨʦʩ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʮʠʢʣʦʤ = 1 ʩ. 

ʇʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ ʢʦʜ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʦʥʚʝʨʪʘʮʠʠ ʣʶʙʳʭ ʨʘʟʨʷʜʦʚ ʚʨʝʤʝʥʠ ʚ dec, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʣʝʪ. ɼʣʷ ʢʦʥʚʝʨʪʘʮʠʠ ʟʥʘʯʝʥʠʷ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʩʣʝʜʫʶʱʠʤ ʢʦʜʦʤ: 

 

WORD dec_year; 
dec_year = 2000 + (LOBYTE(PSW[30]) / 16) * 10 + LOBYTE(PSW[30]) % 16; 
PSW[330]=dec_year; 

  

ɺ ʨʝʟʫʣʴʪʘʪʝ  ʚ ʨʝʛʠʩʪʨ PSW330 ʙʫʜʝʪ ʟʘʧʠʩʘʥʦ ʟʥʘʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʚ ʬʦʨʤʘʪʝ dec. PSW30 ï 

ʩʠʩʪʝʤʥʳʡ ʨʝʛʠʩʪʨ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʟʥʘʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʚ ʬʦʨʤʘʪʝ HEX. 

 

 

8.6 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ 
 

 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ ʤʘʢʨʦʩʦʚ (ʨʘʙʦʪʘ ʩ ʧʘʤʷʪʴʶ, ʨʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ, ʨʝʘʣʠʟʘʮʠʷ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʦʙʤʝʥʘ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʩ ʜʨʫʛʠʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʪ. ʜ.) ʜʦʩʪʫʧʥʳ 

ʥʘ ʩʘʡʪʝ ʠ ʬʦʨʫʤʝ ʢʦʤʧʘʥʠʠ ʆɺɽʅ. 

 

 

https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D0%BE-%D0%B4%D0%B5%D1%81%D1%8F%D1%82%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
https://www.owen.ru/product/sensornie_paneli_operatora_oven_sp3xx/software
http://www.owen.ru/forum/showthread.php?t=28539&p=274196&viewfull=1#post274196


9 ʇʨʠʣʦʞʝʥʠʝ 

 

191 

9 ʇʨʠʣʦʞʝʥʠʝ 
 

9.1 ʉʧʠʩʦʢ ʩʠʩʪʝʤʥʳʭ ʨʝʛʠʩʪʨʦʚ 
 

ʇʝʨʚʳʝ 256 (0ï255) ʨʝʛʠʩʪʨʦʚ ʢʘʞʜʦʡ ʠʟ ʦʙʣʘʩʪʝʡ ʧʘʤʷʪʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʥʳʤʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ 

ʜʦʩʪʫʧʥʳ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʀʭ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 9.1ï9.3. 

ʊʘʙʣʠʮʘ 9.1 ï ʉʠʩʪʝʤʥʳʝ ʨʝʛʠʩʪʨʳ PSB 

ʅʦʤʝʨ 
ʨʝʛʠʩʪʨʘ 

ʆʧʠʩʘʥʠʝ ʂʦʤʤʝʥʪʘʨʠʡ 

PSB0 ɹʠʪ ʚ ʩʦʩʪʦʷʥʠʠ ɺʂʃ (1) ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB1 ɹʠʪ ʚ ʩʦʩʪʦʷʥʠʠ ɺʓʂʃ (0) ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB2 ʌʣʘʛ ʩʤʝʥʳ ʵʢʨʘʥʘ 
ɻʝʥʝʨʠʨʫʝʪ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ ʧʨʠ ʧʝʨʝʭʦʜʝ 

ʥʘ ʜʨʫʛʦʡ ʵʢʨʘʥ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB3 ʇʫʣʴʩʠʨʫʶʱʠʡ ʙʠʪ (50 ʤʩ) 50 ʤʩ ï ɺʂʃ, 50 ʤʩ ï ɺʓʂʃ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB4 ʇʫʣʴʩʠʨʫʶʱʠʡ ʙʠʪ (500 ʤʩ) 500 ʤʩ ï ɺʂʃ, 500 ʤʩ ï ɺʓʂʃ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB5 ʇʫʣʴʩʠʨʫʶʱʠʡ ʙʠʪ (30 ʩ) 30 ʩ ï ɺʂʃ, 30 ʩ ï ɺʓʂʃ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB6 ʇʫʣʴʩʠʨʫʶʱʠʡ ʙʠʪ (150 ʤʩ) 150 ʤʩ ï ɺʂʃ, 150 ʤʩ ï ɺʓʂʃ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB8 
ʌʣʘʛ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ 

ʟʘʩʪʘʚʢʠ 

ɻʝʥʝʨʠʨʫʝʪ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ ʧʨʠ ʧʝʨʝʭʦʜʝ 
ʥʘ ʵʢʨʘʥ ʟʘʩʪʘʚʢʠ ʧʦʩʣʝ ʟʘʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʥʝʘʢʪʠʚʥʦʩʪʠ (ʩʤ. ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ). ʊʦʣʴʢʦ ʜʣʷ 
ʯʪʝʥʠʷ 

PSB9 ɹʠʪ ʫʧʨʘʚʣʝʥʠʷ ʟʘʩʪʘʚʢʦʡ 

ɹʠʪ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʟʘʩʪʘʚʢʠ (ʩʤ. ʅʘʩʪʨʦʡʢʠ 
ʧʨʦʝʢʪʘ). ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʟʘʩʪʘʚʢʠ ʙʠʪ 

ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ɺʓʂʃ. ɼʦʩʪʫʧʝʥ ʜʣʷ 
ʟʘʧʠʩʠ 

PSB16 ɹʠʪ ʩʤʝʥʳ ʵʢʨʘʥʘ 

ʇʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ɺʂʃ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʥʦʚʳʡ 
ʵʢʨʘʥ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʠʪʘ PSB2, ʚ ʢʦʪʦʨʦʤ 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ ʧʨʠ ʩʤʝʥʝ ʵʢʨʘʥʦʚ, 
ʚ ʜʘʥʥʦʤ ʙʠʪʝ ʟʥʘʯʝʥʠʝ ɺʂʃ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦʩʣʝ ʠʭ 
ʧʝʨʝʢʣʶʯʝʥʠʷ (ʪ. ʝ. ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʜʨʫʛʦʡ ʵʢʨʘʥ 
ʜʘʥʥʳʡ ʙʠʪ ʥʘ ʮʠʢʣ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ɺʓʂʃ, ʘ 

ʧʦʪʦʤ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ɺʂʃ) 

PSB20 ʌʣʘʛ ʦʪʢʨʳʪʠʷ ʜʦʩʪʫʧʘ 
ɻʝʥʝʨʠʨʫʝʪ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ ʧʨʠ ʦʪʢʨʳʪʠʠ 
ʜʦʩʪʫʧʘ. Cʤ. ʧ. 9.4. ʊʦʣɹʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB21 ʌʣʘʛ ʟʘʢʨʳʪʠʷ ʜʦʩʪʫʧʘ 
ɻʝʥʝʨʠʨʫʝʪ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ ʧʨʠ ʟʘʢʨʳʪʠʠ 
ʜʦʩʪʫʧʘ. Cʤ. ʧ. 9.4. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB22 
ʌʣʘʛ ʚʚʦʜʘ ʥʝʚʝʨʥʦʛʦ 

ʧʘʨʦʣʷ 
ɻʝʥʝʨʠʨʫʝʪ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ ʧʨʠ ʚʚʦʜʝ ʥʝʚʝʨʥʦʛʦ 

ʧʘʨʦʣʷ. Cʤ. ʧ. 9.4. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB23 
ʌʣʘʛ ʧʦʧʳʪʢʠ ʜʦʩʪʫʧʘ ʩ 
ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ 

ɻʝʥʝʨʠʨʫʝʪ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ ʧʨʠ ʧʦʧʳʪʢʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʜʦʩʪʫʧʘ. Cʤ. ʧ. 9.4. ʊʦʣʴʢʦ 
ʜʣʷ ʯʪʝʥʠʷ 

PSB30 ɹʠʪ ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ 
ɻʝʥʝʨʠʨʫʝʪ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ 
ʧʨʦʝʢʪʘ ʠʟ ʢʦʥʬʠʛʫʨʘʪʦʨʘ.  ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB31 ɹʠʪ ʚʢʣʶʯʝʥʠʷ ʧʘʥʝʣʠ 
ɻʝʥʝʨʠʨʫʝʪ ʝʜʠʥʠʯʥʳʡ ʠʤʧʫʣʴʩ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ 

ʧʘʥʝʣʠ.  ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB50 
ʆʰʠʙʢʘ ʩʚʷʟʠ ʜʣʷ ʧʦʨʪʘ 

Download 

ɺʂʃ ï ʦʰʠʙʢʘ ʩʚʷʟʠ ʩ ʦʜʥʠʤ ʠʟ ʫʩʪʨʦʡʩʪʚ, 
ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ Download-ʧʦʨʪʫ, ɺʓʂʃ ï ʦʰʠʙʦʢ ʥʝʪ. 

ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB51 
ʆʰʠʙʢʘ ʩʚʷʟʠ 
ʜʣʷ ʧʦʨʪʘ PLC 

ɺʂʃ ï ʦʰʠʙʢʘ ʩʚʷʟʠ ʩ ʦʜʥʠʤ ʠʟ ʫʩʪʨʦʡʩʪʚ, 
ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ PLC-ʧʦʨʪʫ, ɺʓʂʃ ï ʦʰʠʙʦʢ ʥʝʪ. 

ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSB54 ʆʰʠʙʢʘ ʩʚʷʟʠ ʩ TCP Slave 1  
 

ɺʂʃ ï ʦʰʠʙʢʘ ʩʚʷʟʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ TCP slave-
ʫʩʪʨʦʡʩʪʚʦʤ, ɺʓʂʃ ï ʦʰʠʙʦʢ ʥʝʪ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

 
 

PSB55 ʆʰʠʙʢʘ ʩʚʷʟʠ ʩ TCP Slave 2 

PSB56 ʆʰʠʙʢʘ ʩʚʷʟʠ ʩ TCP Slave 3 

PSB57 ʆʰʠʙʢʘ ʩʚʷʟʠ ʩ TCP Slave 4 

PSB58 ʆʰʠʙʢʘ ʩʚʷʟʠ ʩ TCP Slave 5 

PSB59 ʆʰʠʙʢʘ ʩʚʷʟʠ ʩ TCP Slave 6 
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ʊʘʙʣʠʮʘ 9.1 ï ʉʠʩʪʝʤʥʳʝ ʨʝʛʠʩʪʨʳ PSB (ʦʢʦʥʯ.) 

ʅʦʤʝʨ 
ʨʝʛʠʩʪʨʘ 

ʆʧʠʩʘʥʠʝ ʂʦʤʤʝʥʪʘʨʠʡ 

PSB60 ɼʦʩʪʫʧ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 

ɺʂʃ ï ʜʦʩʪʫʧ ʦʪʢʨʳʪ; 
ɺʓʂʃ ï ʜʦʩʪʫʧ ʟʘʢʨʳʪ 

 
Cʤ. ʧ. 9.4 

PSB61 ɼʦʩʪʫʧ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ 

PSB62 ɼʦʩʪʫʧ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ 

PSB63 ɼʦʩʪʫʧ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʷ 

PSB64 ɼʦʩʪʫʧ ʧʷʪʦʛʦ ʫʨʦʚʥʷ 

PSB65 ɼʦʩʪʫʧ ʰʝʩʪʦʛʦ ʫʨʦʚʥʷ 

PSB66 ɼʦʩʪʫʧ ʩʝʜʴʤʦʛʦ ʫʨʦʚʥʷ 

PSB67 ɼʦʩʪʫʧ ʚʦʩʴʤʦʛʦ ʫʨʦʚʥʷ 

PSB68 ɼʦʩʪʫʧ ʜʝʚʷʪʦʛʦ ʫʨʦʚʥʷ 
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ʊʘʙʣʠʮʘ 9.2 ï ʉʠʩʪʝʤʥʳʝ ʨʝʛʠʩʪʨʳ PSW 

ʅʦʤʝʨ 
ʨʝʛʠʩʪʨʘ 

ʆʧʠʩʘʥʠʝ ʂʦʤʤʝʥʪʘʨʠʡ 

PSW0 ʅʦʤʝʨ ʩʪʘʨʪʦʚʦʛʦ ʵʢʨʘʥʘ ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW1 ʅʦʤʝʨ ʪʝʢʫʱʝʛʦ ʵʢʨʘʥʘ ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW2 ʅʦʤʝʨ ʧʨʝʜʳʜʫʱʝʛʦ ʵʢʨʘʥʘ 
ʅʦʤʝʨ ʵʢʨʘʥʘ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʣʩʷ ʜʦ 
ʧʝʨʝʭʦʜʘ ʥʘ ʪʝʢʫʱʠʡ ʵʢʨʘʥ. ʊʦʣʴʢʦ ʜʣʷ 

ʯʪʝʥʠʷ 

PSW18 

ɹʠʪʦʚʘʷ ʤʘʩʢʘ ʩʦʩʪʦʷʥʠʷ ʜʞʘʤʧʝʨʦʚ 
dip-ʧʝʨʝʢʣʶʯʘʪʝʣʷ 

 

 

PSW18.0 ï ʜʞʘʤʧʝʨ 1 (ʩʚʦʙʦʜʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ); 

PSW18.1 ï ʜʞʘʤʧʝʨ 2 (ʨʝʞʠʤ 
͙͙͔ͨͪͤͯ͒ͭ͡Έ͚ͤͦ ͎͙͊ͪͯ͘͘͟ ͔ͨͪͦͭ͊͟); 

PSW18.2 ï ʜʞʘʤʧʝʨ 3 (ʨʝʞʠʤ ͙͍͙͊͋ͪͦ͟͟͡ 
͙͔͒ͫͨ͡Ύ); 

PSW18.3 ï ʜʞʘʤʧʝʨ 4 (ʩʚʦʙʦʜʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ) 

 
ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW20 ʐʠʨʠʥʘ ʵʢʨʘʥʘ ʚ ʧʠʢʩʝʣʷʭ ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW21 ɺʳʩʦʪʘ ʵʢʨʘʥʘ ʚ ʧʠʢʩʝʣʷʭ ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW30 ɻʦʜ 

ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ. 
ʌʦʨʤʘʪ HEX, ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW31 ʄʝʩʷʮ 

PSW32 ɼʝʥʴ 

PSW33 ʏʘʩ 

PSW34 ʄʠʥʫʪʘ 

PSW35 ʉʝʢʫʥʜʘ 

PSW36 ʅʦʤʝʨ ʜʥʷ ʥʝʜʝʣʠ (1 ï ʧʦʥʝʜʝʣʴʥʠʢ) 

PSW38-39 
ɺʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʩ ʚʢʣʶʯʝʥʠʷ 

ʧʘʥʝʣʠ 
DWORD; ʜʠʩʢʨʝʪʥʦʩʪʴ ʠʥʢʨʝʤʝʥʪʘ ï 0.1 ʩ 

PSW40 ʀʥʜʝʢʩ ʨʝʮʝʧʪʘ ʀʥʜʝʢʩ ʘʢʪʠʚʥʦʛʦ ʨʝʮʝʧʪʘ. ʉʤ. ʧ. 9.6. 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 9.2 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 9.2 ï ʉʠʩʪʝʤʥʳʝ ʨʝʛʠʩʪʨʳ PSW (ʦʢʦʥʯ.) 

ʅʦʤʝʨ 
ʨʝʛʠʩʪʨʘ 

ʆʧʠʩʘʥʠʝ ʂʦʤʤʝʥʪʘʨʠʡ 

PSW60 ʉOM1: ʏʠʩʣʦ ʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ Download-ʧʦʨʪ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW61 ʉOM1: ʏʠʩʣʦ ʥʝʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ Download-ʧʦʨʪ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW62 
ʉOM1: ʏʠʩʣʦ ʧʨʝʚʳʰʝʥʠʡ ʪʘʡʤʘʫʪʘ 
(ʧʦʩʣʝ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʧʦʚʪʦʨʦʚ) 

Download-ʧʦʨʪ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW63 
ʉOM1: ʏʠʩʣʦ ʦʪʚʝʪʦʚ ʩ ʢʦʜʦʤ ʦʰʠʙʢʠ 

Modbus 
Download-ʧʦʨʪ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW64 

COM1: ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʦʨʪʘ 

Download-ʧʦʨʪ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
 

PSW64 = 5, PSW65 = 16 ï Modbus RTU 
Master; 

PSW64 = 22, PSW65 = 16 ï Modbus ASCII 
Master; 

PSW64 = 23, PSW65 = 6 ï Modbus RTU 
Slave; 

PSW64 = 0, PSW65 = 0 ï ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
 

ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW65 

PSW66 
COM1: ɸʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ, ʩ ʢʦʪʦʨʳʤ 

ʧʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ ʦʙʤʝʥʘ 
Download-ʧʦʨʪ. ɿʥʘʯʝʥʠʝ ʦʙʥʦʚʣʷʝʪʩʷ ʚ 
ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW70 ʉOM2: ʏʠʩʣʦ ʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ PLC-ʧʦʨʪ; ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW71 ʉOM2: ʏʠʩʣʦ ʥʝʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ PLC-ʧʦʨʪ; ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW72 
ʉOM2: ʏʠʩʣʦ ʧʨʝʚʳʰʝʥʠʡ ʪʘʡʤʘʫʪʘ 
(ʧʦʩʣʝ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʧʦʚʪʦʨʦʚ) 

PLC-ʧʦʨʪ; ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW73 
ʉOM2: ʏʠʩʣʦ ʦʪʚʝʪʦʚ ʩ ʢʦʜʦʤ ʦʰʠʙʢʠ 

Modbus 
PLC-ʧʦʨʪ; ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW74 

COM2: ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʦʨʪʘ 

PCL-ʧʦʨʪ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
 

PSW74 = 5, PSW75 = 16 ï Modbus RTU 
Master; 

PSW74 = 22, PSW75 = 16 ï Modbus ASCII 
Master; 

PSW74 = 23, PSW75 = 6 ï Modbus RTU 
Slave; 

PSW74 = 0, PSW75 = 0 ï ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
 

ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW75 

PSW76 
COM2: ɸʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ, ʩ ʢʦʪʦʨʳʤ 

ʧʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ ʦʙʤʝʥʘ 
PLC-ʧʦʨʪ. ɿʥʘʯʝʥʠʝ ʦʙʥʦʚʣʷʝʪʩʷ ʚ 
ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ. ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ 

PSW140 ʌʣʘʛ ʧʦʜʢʣʶʯʝʥʠ ̫USB-ʥʘʢʦʧʠʪʝʣʷ 
PSW140 = 0 ï ʥʘʢʦʧʠʪʝʣʴ ʥʝ ʧʦʜʢʣʶʯʝʥ; 

PSW140 = 8 ï ʥʘʢʦʧʠʪʝʣʴ ʧʦʜʢʣʶʯʝʥ 

PSW220 
ɹʫʬʝʨ ʜʣʷ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʨʘʟʨʷʜʘ 

ʚʨʝʤʝʥʠ 

ʇʦ ʬʨʦʥʪʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʙʠʪʘ 
ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʠʩʴ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ 

PSW220 ʚ ʟʘʜʘʥʥʳʡ ʨʘʟʨʷʜ ʩʠʩʪʝʤʥʦʛʦ 
ʚʨʝʤʝʥʠ 

PSW221.0 ɹʠʪ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ ʛʦʜʘ 

PSW221.1 ɹʠʪ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ ʤʝʩʷʮʘ 

PSW221.2 ɹʠʪ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ ʜʥʷ 

PSW221.3 ɹʠʪ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ ʯʘʩʦʚ 

PSW221.4 ɹʠʪ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ ʤʠʥʫʪ 

PSW221.5 ɹʠʪ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ ʩʝʢʫʥʜ 

PSW221.6 ɹʠʪ ʫʩʪʘʥʦʚʢʠ ʜʥʷ ʥʝʜʝʣʠ 
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ʊʘʙʣʠʮʘ 9.3 ï ʉʠʩʪʝʤʥʳʝ ʨʝʛʠʩʪʨʳ PFW 

ʅʦʤʝʨ 
ʨʝʛʠʩʪʨʘ 

ʆʧʠʩʘʥʠʝ ʂʦʤʤʝʥʪʘʨʠʡ 

PFW1 ʅʦʤʝʨ ʩʪʘʨʪʦʚʦʛʦ ʵʢʨʘʥʘ ɼʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʠʩʠ 

PFW2 
ɺʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʟʚʫʢʘ ʥʘʞʘʪʠʷ ʥʘ 

ʵʣʝʤʝʥʪ 

1 ï ʟʚʫʢ ʥʘʞʘʪʠʡ ʦʪʢʣʶʯʝʥ, 0 ï ʟʚʫʢ 
ʥʘʞʘʪʠʡ ʚʢʣʶʯʝʥ. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʩʪʨʦʝʢ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʟʘʛʨʫʟʢʘ ʧʘʥʝʣʠ 

PFW10 
ʊʨʝʙʫʝʤʦʝ ʚʨʝʤʷ ʥʝʘʢʪʠʚʥʦʩʪʠ ʜʣʷ 

ʧʦʷʚʣʝʥʠʷ ʟʘʩʪʘʚʢʠ 
ɺ ʤʠʥʫʪʘʭ (ʟʘʜʘʝʪʩʷ ʚ ʅʘʩʪʨʦʡʢʘʭ 

ʧʨʦʝʢʪʘ) 

PFW11 ʅʦʤʝʨ ʵʢʨʘʥʘ ʟʘʩʪʘʚʢʠ ɼʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʠʩʠ 

PFW20 
ʉOM 1 (Download-ʧʦʨʪ): 
ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ɺ ʙʠʪ/c. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
48/96/192/384/1152 (ʚ 100 ʨʘʟ ʤʝʥʴʰʝ 

ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ) 

PFW21 
ʉOM 1 (Download-ʧʦʨʪ): 
ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ 

ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
 

0 ï 8 ʙʠʪ; 
1 ï 1 ʙʠʪ 

PFW22 
ʉOM 1 (Download-ʧʦʨʪ): 
ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʧ ʙʠʪ 

ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
 

0 ï 2 ʩʪʦʧʦʚʳʭ ʙʠʪ; 
2 ï 1 ʩʪʦʧʦʚʳʡ ʙʠʪ 

PFW23 ʉOM 1 (Download-ʧʦʨʪ): ʢʦʥʪʨʦʣʴ ʯʝʪʥʦʩʪʠ 

ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
 

0 ï ʦʪʩʫʪʩʪʚʫʝʪ; 
1 ï ʥʝʯʝʪʥʦʩʪʴ; 

2 ï ʯʝʪʥʦʩʪʴ 

PFW24 ʉOM 1 (Download-ʧʦʨʪ): ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ Slave ID ʧʘʥʝʣʠ (ʚ ʨʝʞʠʤʝ RTU Slave) 

PFW25 
ʉOM 1 (Download-ʧʦʨʪ): ʟʘʜʝʨʞʢʘ 

ʦʪʧʨʘʚʢʠ 
ɺ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

PFW26.2 
ʉOM 1 (Download-ʧʦʨʪ): 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ Modbus ʜʣʷ 
ʵʣʝʤʝʥʪʦʚ (0x06 / 0x10) 

ɺ ʨʝʞʠʤʝ Modbus RTU Master 
ʵʣʝʤʝʥʪʳ ʧʘʥʝʣʠ (ʥʘʧʨʠʤʝʨ, ʎʠʬʨʦʚʦʡ 
ʚʚʦʜ) ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʫ ʠʟ 

ʬʫʥʢʮʠʡ Modbus ʜʣʷ ʟʘʧʠʩʠ ʨʝʛʠʩʪʨʦʚ ʚ 
slave-ʫʩʪʨʦʡʩʪʚʦ. ɿʥʘʯʝʥʠʝ ʙʠʪʘ 

PFW26.2 ʦʧʨʝʜʝʣʷʝʪ ʵʪʫ ʬʫʥʢʮʠʶ ʜʣʷ 
Download-ʧʦʨʪʘ: 

 
ɺʓʂʃ ï 0x06 (Write Single Register); 
ɺʂʃ ï 0x10 (Write Multiple Registers) 

PFW28 ʉOM 1 (Download-ʧʦʨʪ): ʪʘʡʤʘʫʪ ʦʙʤʝʥʘ ɺ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ʆʢʦʥʯʘʥʠʝ ʊʘʙʣ. 9.3 ʩʤ. ʥʘ ʩʣʝʜ. ʩʪʨ. 
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ʊʘʙʣʠʮʘ 9.3 ï ʉʠʩʪʝʤʥʳʝ ʨʝʛʠʩʪʨʳ PFW (ʦʢʦʥʯ.) 

ʅʦʤʝʨ 
ʨʝʛʠʩʪʨʘ 

ʆʧʠʩʘʥʠʝ ʂʦʤʤʝʥʪʘʨʠʡ 

PFW30 ʉOM 2 (PLC-ʧʦʨʪ): ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ɺ ʙʠʪ/c. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
48/96/192/384/1152 (ʚ 100 ʨʘʟ ʤʝʥʴʰʝ 

ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ) 
 

PFW31 ʉOM 2 (PLC-ʧʦʨʪ): ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ 

ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
 

0 ï 8 ʙʠʪ; 
1 ï 1 ʙʠʪ 

PFW32 ʉOM 2 (PLC-ʧʦʨʪ): ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʧ ʙʠʪ 

ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
 

0 ï 2 ʩʪʦʧʦʚʳʭ ʙʠʪ; 
2 ï 1 ʩʪʦʧʦʚʳʡ ʙʠʪ 

PFW33 ʉOM 2 (PLC-ʧʦʨʪ): ʢʦʥʪʨʦʣʴ ʯʝʪʥʦʩʪʠ 

ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 
 

0 ï ʦʪʩʫʪʩʪʚʫʝʪ; 
1 ï ʥʝʯʝʪʥʦʩʪʴ; 

2 ï ʯʝʪʥʦʩʪʴ 

PFW34 ʉOM 2 (PLC-ʧʦʨʪ): ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ Slave ID ʧʘʥʝʣʠ (ʚ ʨʝʞʠʤʝ RTU Slave) 

PFW35 ʉOM 2 (PLC-ʧʦʨʪ): ʟʘʜʝʨʞʢʘ ʦʪʧʨʘʚʢʠ ɺ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

PFW36.2 
ʉOM 2 (PLC-ʧʦʨʪ): 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ Modbus ʜʣʷ 
ʵʣʝʤʝʥʪʦʚ (0x06 / 0x10) 

ɺ ʨʝʞʠʤʝ Modbus RTU Master 
ʵʣʝʤʝʥʪʳ ʧʘʥʝʣʠ (ʥʘʧʨʠʤʝʨ, ʎʠʬʨʦʚʦʡ 
ʚʚʦʜ) ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʫ ʠʟ 

ʬʫʥʢʮʠʡ Modbus ʜʣʷ ʟʘʧʠʩʠ ʨʝʛʠʩʪʨʦʚ ʚ 
slave-ʫʩʪʨʦʡʩʪʚʦ. ɿʥʘʯʝʥʠʝ ʙʠʪʘ 

PFW36.2 ʦʧʨʝʜʝʣʷʝʪ ʵʪʫ ʬʫʥʢʮʠʶ ʜʣʷ 
PLC-ʧʦʨʪʘ: 

ɺʓʂʃ ï 0x06 (Write Single Register); 
ɺʂʃ ï 0x10 (Write Multiple Registers) 

PFW38 ʉOM 2 (PLC-ʧʦʨʪ): ʪʘʡʤʘʫʪ ʦʙʤʝʥʘ ɺ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

PFW60-61 ʇʘʨʦʣʴ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 

DWORD 
 

Cʤ. ʧ. 9.4 

PFW62-63 ʇʘʨʦʣʴ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ 

PFW64-65 ʇʘʨʦʣʴ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ 

PFW66-67 ʇʘʨʦʣʴ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʷ 

PFW68-69 ʇʘʨʦʣʴ ʧʷʪʦʛʦ ʫʨʦʚʥʷ 

PFW70-71 ʇʘʨʦʣʴ ʰʝʩʪʦʛʦ ʫʨʦʚʥʷ 

PFW72-73 ʇʘʨʦʣʴ ʩʝʜʴʤʦʛʦ ʫʨʦʚʥʷ 

PFW74-75 ʇʘʨʦʣʴ ʚʦʩʴʤʦʛʦ ʫʨʦʚʥʷ 

PFW76-77 ʇʘʨʦʣʴ ʜʝʚʷʪʦʛʦ ʫʨʦʚʥʷ 

PFW84 ʇʝʨʚʳʡ ʦʢʪʝʪ IP-ʘʜʨʝʩʘ 

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʪʨʝʙʫʝʪʩʷ 
ʧʝʨʝʟʘʛʨʫʟʢʘ ʧʘʥʝʣʠ 

PFW85 ɺʪʦʨʦʡ ʦʢʪʝʪ IP-ʘʜʨʝʩʘ 

PFW86 ʊʨʝʪʠʡ ʦʢʪʝʪ IP-ʘʜʨʝʩʘ 

PFW87 ʏʝʪʚʝʨʪʳʡ ʦʢʪʝʪ IP-ʘʜʨʝʩʘ 

PFW88 ʇʝʨʚʳʡ ʦʢʪʝʪ ʤʘʩʢʠ ʧʦʜʩʝʪʠ 

PFW89 ɺʪʦʨʦʡ ʦʢʪʝʪ ʤʘʩʢʠ ʧʦʜʩʝʪʠ 

PFW90 ʊʨʝʪʠʡ ʦʢʪʝʪ ʤʘʩʢʠ ʧʦʜʩʝʪʠ 

PFW91 ʏʝʪʚʝʨʪʳʡ ʦʢʪʝʪ ʤʘʩʢʠ ʧʦʜʩʝʪʠ 

PFW92 ʇʝʨʚʳʡ ʦʢʪʝʪ ʰʣʶʟʘ 

PFW93 ɺʪʦʨʦʡ ʰʣʶʟʘ 

PFW94 ʊʨʝʪʠʡ ʦʢʪʝʪ ʰʣʶʟʘ 

PFW95 ʏʝʪʚʝʨʪʳʡ ʦʢʪʝʪ ʰʣʶʟʘ 

PFW100 ʋʧʨʘʚʣʝʥʠʝ ʷʨʢʦʩʪʴʶ ʧʦʜʩʚʝʪʢʠ 

100 ï ʧʦʜʩʚʝʪʢʘ ʚʢʣʶʯʝʥʘ; 
0 ï ʧʦʜʩʚʝʪʢʘ ʦʪʢʣʶʯʝʥʘ 

 
ʊʦʣʴʢʦ ʜʣʷ ʉʇ307/ʉʇ310 

PFW101 ʇʝʨʝʢʣʶʯʝʥʠʝ ʷʟʳʢʘ ʉʤ. ʧ. 9.5 

PFW130 
ʋʧʨʘʚʣʝʥʠʝ ʦʙʤʝʥʦʤ ʩʦ slave-

ʫʩʪʨʦʡʩʪʚʘʤʠ 
ʉʤ. ʧ. 9.11 
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9.2 ʇʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʦ Modbus TCP 
 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʦʙʤʝʥʘ ʧʘʥʝʣʠ ʉʇ3xx-ʈ ʚ ʨʝʞʠʤʝ slave ʩ OPC-ʩʝʨʚʝʨʦʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʇʂ, ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus TCP. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʦʙʤʝʥʘ ʩʣʝʜʫʝʪ: 

 

1. ʋʩʪʘʥʦʚʠʪʴ MasterOPC Universal Modbus Server ʦʪ ʢʦʤʧʘʥʠʠ ʀʥʩʘʪ (ʙʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ ʥʘ 

32 ʪʝʛʘ). 

2. ʇʦʜʢʣʶʯʠʪʴ ʇʂ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ OPC-ʩʝʨʚʝʨʦʤ ʠ ʧʘʥʝʣʴ ʚ ʦʜʥʫ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ (ʥʘʧʨʠʤʝʨ, 

ʩʦʝʜʠʥʠʚ ʠʭ Ethernet-ʢʘʙʝʣʝʤ). 

3. ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ ʉʇ300. 

4. ɺ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ ʚʦ ʚʢʣʘʜʢʝ ʋʩʪʨʦʡʩʪʚʦ ʟʘʜʘʪʴ ʩʝʪʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʘʥʝʣʠ. 

 

ʈʠʩʫʥʦʢ 9.1 ï ʉʝʪʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʘʥʝʣʠ 

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ʉʝʪʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʘʥʝʣʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʝʪʝʚʳʤ ʧʘʨʘʤʝʪʨʘʤ ʇʂ (ʨʘʟʥʳʝ IP ʠʟ 
ʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʦʜʠʥʘʢʦʚʳʝ ʤʘʩʢʠ). 

 

  

http://www.insat.ru/products/Universal_MasterOPC/modbus_opc_server_32tags.zip
http://insat.ru/
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5. ɼʦʙʘʚʠʪʴ ʥʘ ʵʢʨʘʥ ʧʘʥʝʣʠ ʵʣʝʤʝʥʪ ʎʠʬʨʦʚʦʡ ʚʚʦʜ ʠ ʧʨʠʚʷʟʘʪʴ ʢ ʥʝʤʫ ʨʝʛʠʩʪʨ PSW300. 

 

 

ʈʠʩʫʥʦʢ 9.2 ï ʇʨʠʚʷʟʢʘ ʨʝʛʠʩʪʨʘ ʢ ʵʣʝʤʝʥʪʫ 

 

6. ɿʘʛʨʫʟʠʪʴ ʧʨʦʝʢʪ ʚ ʧʘʥʝʣʴ. 

 

7. ɿʘʧʫʩʪʠʪʴ ʫʪʠʣʠʪʫ  MasterOPC Universal Modbus Server. 

 

ʈʠʩʫʥʦʢ 9.3 ï ʉʪʘʨʪʦʚʦʝ ʦʢʥʦ ʫʪʠʣʠʪʳ MasterOPC Universal Modbus Server  
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8. ɼʦʙʘʚʠʪʴ ʥʦʚʳʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʫʟʝʣ ʩ ʥʘʟʚʘʥʠʝʤ ʉʇ3xx-ʈ ʠ IP-ʘʜʨʝʩʦʤ, ʩʦʚʧʘʜʘʶʱʠʤ 

ʩ ʘʜʨʝʩʦʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʘʭ ʧʘʥʝʣʠ (ʩʤ. ʧʧ. 4). 

 

ʈʠʩʫʥʦʢ 9.4 ï ɼʦʙʘʚʣʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʫʟʣʘ 

 

 

ʈʠʩʫʥʦʢ 9.5 ï ʅʘʩʪʨʦʡʢʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʫʟʣʘ 
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9. ɼʦʙʘʚʠʪʴ ʚ ʫʟʝʣ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʥʘʟʚʘʥʠʝʤ Device1 ʠ ʥʘʩʪʨʦʡʢʘʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

 

ʈʠʩʫʥʦʢ 9.6 ï ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

 

ʈʠʩʫʥʦʢ 9.7 ï ʅʘʩʪʨʦʡʢʠ ʫʩʪʨʦʡʩʪʚʘ 
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10. ɼʦʙʘʚʠʪʴ ʚ Device1 ʥʦʚʳʡ ʪʝʛ ʩ ʥʘʟʚʘʥʠʝʤ PSW300, ʨʝʛʠʦʥʦʤ HOLDING_REGISTERS, 

ʘʜʨʝʩʦʤ 300 ʠ ʪʠʧʦʤ ʜʦʩʪʫʧʘ Read/Write. 

 

ʈʠʩʫʥʦʢ 9.8 ï ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʪʝʛʘ 

 

 

ʈʠʩʫʥʦʢ 9.9 ï ʅʘʩʪʨʦʡʢʠ ʪʝʛʘ 
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11. ʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ OPC-ʩʝʨʚʝʨʘ. 

 

ʈʠʩʫʥʦʢ 9.10 ï ʉʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ OPC-ʩʝʨʚʝʨʘ 

 

12. ɿʘʧʫʩʪʠʪʴ OPC-ʩʝʨʚʝʨ. 

 

ʈʠʩʫʥʦʢ 9.11 ï ɿʘʧʫʩʢ OPʉ-ʩʝʨʚʝʨʘ 

 

13. ʋʙʝʜʠʪʩʷ ʚ ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʥʝʣʴʶ ʠ OPC-ʩʝʨʚʝʨʦʤ ʧʦ ʩʪʘʪʫʩʫ ʩʚʷʟʠ ʆʂ. ɺʦ ʚʨʝʤʷ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʛʠʩʪʨʘ ʚ OPC-ʩʝʨʚʝʨʝ ʥʘʙʣʶʜʘʪʴ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ. 

ɺʦ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʯʝʨʝʟ ʜʠʩʧʣʝʡ ʧʘʥʝʣʠ ʥʘʙʣʶʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ OPC-ʩʝʨʚʝʨʝ. 
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9.3 ʅʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ  
 

 ʉʠʩʪʝʤʥʦʝ ʚʨʝʤʷ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʥʦʤ ʤʝʥʶ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʝʢʪʝ. ɼʣʷ 

ʥʘʩʪʨʦʡʢʠ ʚʨʝʤʝʥʠ ʚ ʧʨʦʝʢʪʝ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 60002. ʅʦʤʝʨ ʫʢʘʟʳʚʘʝʪʩʷ 

ʚ ʥʘʩʪʨʦʡʢʘʭ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ. 

 

ʈʠʩʫʥʦʢ 9.12 ï ʅʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 

 

 

ʅʘʞʘʪʠʝ ʥʘ ʨʘʟʨʷʜ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʵʢʨʘʥʥʦʡ ʢʣʘʚʠʘʪʫʨʳ. 

 

ʈʠʩʫʥʦʢ 9.13 ï ʕʢʨʘʥ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ (ˉ 60002) 

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ʇʨʠʤʝʨ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʩ ʇʃʂ ʜʦʩʪʫʧʝʥ ʥʘ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ ʆɺɽʅ. 
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9.4 ʇʘʨʦʣʴʥʳʡ ʜʦʩʪʫʧ  
 

ɼʦʩʪʫʧ ʢ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʚʚʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʱʠʱʝʥ ʧʘʨʦʣʝʤ ï ʪ. ʝ. ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʨʘʙʦʪʘʪʴ ʩ 

ʵʪʠʤ ʵʣʝʤʝʥʪʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʩ ʧʦʤʦʱʴʶ ʚʚʦʜʘ ʧʘʨʦʣʷ 

ʥʘ ʩʠʩʪʝʤʥʦʤ ʵʢʨʘʥʝ 60001 (ʠʥʘʯʝ ʵʣʝʤʝʥʪ ʙʫʜʝʪ ʥʝʘʢʪʠʚʥʳʤ ï ʥʘʞʘʪʠʝ ʥʘ ʥʝʛʦ ʥʝ ʚʳʟʦʚʝʪ ʥʠʢʘʢʦʡ 

ʨʝʘʢʮʠʠ). ʅʘ ʵʪʦʤ ʞʝ ʵʢʨʘʥʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʢʨʳʪʴ ʜʦʩʪʫʧ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ 

(çʨʘʟʣʦʛʠʥʠʪʴʩʷè).  

 

 

ʇʈʀʄɽʏɸʅʀɽ 
ɼʦʩʪʫʧ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʢʨʳʚʘʝʪʩʷ ʧʦ ʠʩʪʝʯʝʥʠʶ ʚʨʝʤʝʥʠ ʥʝʘʢʪʠʚʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ʟʘʜʘʥʥʦʛʦ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ. 
 

 

ʇʘʨʦʣʴ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ ʟʘʜʘʝʪʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ (ʚʢʣʘʜʢʘ ʆʙʱʠʝ) ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟʤʝʥʝʥ ʥʘ ʩʠʩʪʝʤʥʦʤ ʵʢʨʘʥʝ 60003.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʵʣʝʤʝʥʪ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ ʥʘ ʩʠʩʪʝʤʥʦʤ ʵʢʨʘʥʝ ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʚʦʜʠʪʴ ʧʘʨʦʣʴ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʵʣʝʤʝʥʪ (ʵʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʦʪʢʨʳʪʠʶ ʜʦʩʪʫʧʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ). 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʦʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʨʦʝʢʪʝ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʦʣʴʥʦʛʦ 

ʜʦʩʪʫʧʘ ʩʣʝʜʫʝʪ: 

1. ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ. 

2. ɺ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʝʢʪʘ ʥʘ ʚʢʣʘʜʢʝ ʆʙʱʠʝ ʫʩʪʘʥʦʚʠʪʴ ʛʘʣʦʯʢʫ ʇʘʨʦʣʴ ʠ ʟʘʜʘʪʴ ʧʘʨʦʣʠ 

ʫʨʦʚʥʷʤ ʜʦʩʪʫʧʘ 1 ʠ 2: ʜʣʷ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ 1 ï ʧʘʨʦʣʴ 11, ʜʣʷ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ 2 ï ʧʘʨʦʣʴ 22. 

3. ʉʦʟʜʘʪʴ ʚ ʧʨʦʝʢʪʝ ʜʚʘ ʵʢʨʘʥʘ. 

 

4. ʅʘ ɻʢʨʘʥʝ 1 ʜʦʙʘʚʠʪʴ ʜʚʘ ʵʣʝʤʝʥʪʘ ʉʪʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ (ʥʘʟʚʘʥʠʝ ʵʢʨʘʥʘ ʠ ʪʠʧ ʢʥʦʧʢʠ) ʠ 

ʵʣʝʤʝʥʪ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʨʘʥ 2 ʧʦʩʣʝ 

ʚʚʦʜʘ ʧʘʨʦʣʷ. 

 

ʈʠʩʫʥʦʢ 9.14 ï ʕʢʨʘʥ 1. ʅʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 2, ʚʢʣʘʜʢʘ 

ɼʝʡʩʪʚʠʝ 
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ʅʘ ʚʢʣʘʜʢʝ ʂʥʦʧʢʘ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ ʚʳʙʨʘʪʴ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ, ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ. 

 

 

ʈʠʩʫʥʦʢ 9.15 ï ʕʢʨʘʥ 1. ʅʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 2, ʚʢʣʘʜʢʘ ʂʥʦʧʢʘ 
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5. ʅʘ ɻʢʨʘʥʝ 2 ʜʦʙʘʚʠʪʴ ʯʝʪʳʨʝ ʵʣʝʤʝʥʪʘ ʉʪʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ (ʥʘʟʚʘʥʠʝ ʵʢʨʘʥʘ ʠ ʪʠʧʳ ʢʥʦʧʦʢ), 

ʵʣʝʤʝʥʪ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ ʠ ʜʚʘ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʥʘ ʵʢʨʘʥ 1. ʅʘʩʪʨʦʡʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʥʦʧʢʠ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 9.16. 

 

ʈʠʩʫʥʦʢ 9.16 ï ʕʢʨʘʥ 2. ʅʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʘ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʥʦʧʢʘ 

 

 

ʂʥʦʧʢʘ ʆʪʢʨʳʪʴ ʜʦʩʪʫʧ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʩʠʩʪʝʤʥʳʡ ʵʢʨʘʥ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ (ˉ 60001). 

 

ʈʠʩʫʥʦʢ 9.17 ï ʕʢʨʘʥ 2. ʅʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ (ʆʪʢʨʳʪʴ ʜʦʩʪʫʧ) 
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ʂʥʦʧʢʘ ʀʟʤʝʥʠʪʴ ʧʘʨʦʣʴ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʩʠʩʪʝʤʥʳʡ ʵʢʨʘʥ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʦʣʷ (ˉ 60003). 

 

ʈʠʩʫʥʦʢ 9.18 ï ʕʢʨʘʥ 2. ʅʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ (ʀʟʤʝʥʠʪʴ ʧʘʨʦʣʴ) 

 

 

6. ɿʘʛʨʫʟʠʪʴ ʧʨʦʝʢʪ ʚ ʧʘʥʝʣʴ (ʠʣʠ ʟʘʧʫʩʪʠʪʴ Offline ʵʤʫʣʷʮʠʶ), ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʨʘʙʦʪʫ. 

 

ʈʠʩʫʥʦʢ 9.19 ï ʕʢʨʘʥ 1. ʈʝʞʠʤ ʵʤʫʣʷʮʠʠ 
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ʉʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 2. 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʨʘʥ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʧʘʨʦʣʴ 11. 

 

ʈʠʩʫʥʦʢ 9.20 ï ʕʢʨʘʥ 2. ʈʝʞʠʤ ʵʤʫʣʷʮʠʠ 

 

 

ʂʥʦʧʢʘ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 1 ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʥʘʞʘʪʠʝ, ʪ. ʢ. ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʜʣʷ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʥʘ ʩʠʩʪʝʤʥʳʡ ʵʢʨʘʥ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʫʧʘ, 

ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʆʪʢʨʳʪʴ ʜʦʩʪʫʧ. ʅʘ ʦʪʢʨʳʚʰʝʤʩʷ ʵʢʨʘʥʝ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

ʆʪʢʨʳʪʴ ʜʦʩʪʫʧ ʠ ʚʚʝʩʪʠ ʧʘʨʦʣʴ 22 (ʧʘʨʦʣʴ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ). 

 

 

ʈʠʩʫʥʦʢ 9.21 ï ʈʝʞʠʤ ʵʤʫʣʷʮʠʠ. ʕʢʨʘʥ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ  

 

  



9 ʇʨʠʣʦʞʝʥʠʝ 

 

210 

ʏʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʥʘ ʵʢʨʘʥ, ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɺʳʭʦʜ. ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʧʘʨʦʣʠ ʪʝʢʫʱʝʛʦ 

ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ, ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ ʧʘʨʦʣʴ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʘʨʦʣʠ 

ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. 

 

 

ʈʠʩʫʥʦʢ 9.21 ï ʈʝʞʠʤ ʵʤʫʣʷʮʠʠ. ʕʢʨʘʥ ʠʟʤʝʥʝʥʠʷ ʧʘʨʦʣʷ  

 

ʇʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʥʘ ʵʢʨʘʥ 1 ʩ ʧʦʤʦʱʴʶ ʥʘʞʘʪʠʷ ʥʘ 

ʢʥʦʧʢʫ ʇʝʨʝʭʦʜ ʥʘ ʵʢʨʘʥ 1. 
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9.5 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʷʟʳʯʥʦʛʦ ʪʝʢʩʪʘ 
 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʉʪʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ, ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʝʢʩʪ, ɺʘʨʠʘʮʠʦʥʥʳʡ 

ʪʝʢʩʪ, ʪʝʢʩʪʳ ʪʘʙʣʠʮ  ʠ ʪ. ʜ.) ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʷʟʳʯʥʳʭ ʪʝʢʩʪʦʚ. ʉ ʠʭ ʧʦʤʦʱʴʶ 

ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʤʫʣʴʪʠʷʟʳʯʥʳʝ ʧʨʦʝʢʪʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʢʣʶʯʝʥʠʷ ʷʟʳʢʦʚ ʠʥʪʝʨʬʝʡʩʘ. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʷʟʳʯʥʦʛʦ ʧʨʦʝʢʪʘ. 

 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʤʫʣʴʪʠʷʟʳʯʥʳʤ ʪʝʢʩʪʦʤ ʩʣʝʜʫʝʪ: 

1. ʉʦʟʜʘʪ ɹʥʦʚʳʡ ʧʨʦʝʢʪ. 

2. ɼʦʙʘʚʠʪʴ ʥʘ ʵʢʨʘʥ ʵʣʝʤʝʥʪ ʉʪʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ. 

3. ɺ ʥʘʩʪʨʦʡʢʘʭ ʵʣʝʤʝʥʪʘ ʥʘ ʚʢʣʘʜʢʝ ʊʝʢʩʪ ʫʩʪʘʥʦʚʠʪʴ ʛʘʣʦʯʢʫ ʄʫʣʴʪʠʷʟʳʯʥʳʡ, ʠ ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʢʠ ʗʟʳʢʠ ʟʘʜʘʪʴ ʵʣʝʤʝʥʪʫ ʪʨʠ ʪʝʢʩʪʘ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ. 

 

ʈʠʩʫʥʦʢ 9.22 ï ʉʦʟʜʘʥʠʝ ʤʫʣʴʪʠʷʟʳʯʥʦʛʦ ʪʝʢʩʪʘ 

 

 

4. ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʷʟʳʢʘ ʜʦʙʘʚʠʪʴ ʥʘ ʵʢʨʘʥ ʵʣʝʤʝʥʪ ʎʠʬʨʦʚʦʡ ʚʚʦʜ ʠ 

ʧʨʠʚʷʟʘʪʴ ʢ ʥʝʤʫ ʩʠʩʪʝʤʥʳʡ ʨʝʛʠʩʪʨ PFW101. ɺ ʩʣʫʯʘʝ ʟʘʧʠʩʠ ʚ ʵʣʝʤʝʥʪ ʟʥʘʯʝʥʠʡ 0, 1, 2 

ʠʟʤʝʥʷʝʪʩʷ ʪʝʢʫʱʠʡ ʷʟʳʢ ʧʨʦʝʢʪʘ 
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5. ɿʘʛʨʫʟʠʪʴ ʧʨʦʝʢʪ ʚ ʧʘʥʝʣʴ (ʠʣʠ ʟʘʧʫʩʪʠʪʴ Offline ʵʤʫʣʷʮʠʶ), ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʨʘʙʦʪʫ. 

 

ʈʠʩʫʥʦʢ 9.23 ï ʄʫʣʴʪʠʷʟʳʯʥʳʡ ʧʨʦʝʢʪ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ 

 

 

ʈʠʩʫʥʦʢ 9.24 ï ʄʫʣʴʪʠʷʟʳʯʥʳʡ ʧʨʦʝʢʪ ʚ ʨʝʞʠʤʝ ʵʤʫʣʷʮʠʠ (PFW101 = 0) 

 

 

ʈʠʩʫʥʦʢ 9.25 ï ʄʫʣʴʪʠʷʟʳʯʥʳʡ ʧʨʦʝʢʪ ʚ ʨʝʞʠʤʝ ʵʤʫʣʷʮʠʠ (PFW101 = 1) 

 

 

ʈʠʩʫʥʦʢ 9.26 ï ʄʫʣʴʪʠʷʟʳʯʥʳʡ ʧʨʦʝʢʪ ʚ ʨʝʞʠʤʝ ʵʤʫʣʷʮʠʠ (PFW101 = 2) 

 

6. ʏʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʤʫʣʴʪʠʷʟʳʯʥʦʛʦ ʪʝʢʩʪʘ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ, ʤʦʞʥʦ ʥʝ 

ʟʘʧʫʩʢʘʪʴ ʵʤʫʣʷʮʠʶ, ʘ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʳʧʘʜʘʶʱʠʤ ʩʧʠʩʢʦʤ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ: 
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9.6 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʮʝʧʪʦʚ 
 

ʈʝʮʝʧʪʳ ï ʵʪʦ ʛʨʫʧʧʳ ʟʥʘʯʝʥʠʡ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʨʝʛʠʩʪʨʘʭ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ PFW. ʇʦ 

ʢʦʤʘʥʜʝ ʦʧʝʨʘʪʦʨʘ ʵʪʠ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʩʯʠʪʳʚʘʪʴʩʷ ʚ ʜʨʫʛʠʝ ʨʝʛʠʩʪʨʳ, ʠʟʤʝʥʷʷ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʆʧʝʨʘʪʦʨ ʤʦʞʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʞʠʤʳ, ʟʘʧʠʩʳʚʘʷ 

ʟʥʘʯʝʥʠʷ ʚ ʨʝʛʠʩʪʨʳ PFW. 

ɼʨʫʛʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʮʝʧʪʦʚ ʷʚʣʷʝʪʩʷ ʟʘʜʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʨʝʛʠʩʪʨʦʚ PFW. 

ʈʘʙʦʪʘ ʩ ʨʝʮʝʧʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʩ ʧʦʤʦʱʴʶ ʚʢʣʘʜʢʠ ʉʦʟʜʘʥʠʝ ʨʝʮʝʧʪʦʚ (ʤʝʥʶ ʌʘʡʣ), 

ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ  ʏʪʝʥʠʝ ʠʟ ʨʝʮʝʧʪʘ/ɿʘʧʠʩʴ ʚ ʨʝʮʝʧʪ ʠ ʩʠʩʪʝʤʥʦʛʦ ʨʝʛʠʩʪʨʘ PSW40, ʚ 

ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʠʥʜʝʢʩ ʚʳʙʨʘʥʥʦʛʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʝʮʝʧʪʘ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʮʝʧʪʦʚ. ʇʨʦʝʢʪ ʩʦʜʝʨʞʠʪ ʪʨʠ 

ʨʝʮʝʧʪʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ ʪʨʠ ʨʝʛʠʩʪʨʘ. 

 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʨʝʮʝʧʪʘʤʠ ʩʣʝʜʫʝʪ: 

1. ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ. 

2. ɺ ʤʝʥʶ ʌʘʡʣ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ʉʦʟʜʘʥʠʝ ʨʝʮʝʧʪʦʚ. ɿʘʜʘʪʴ ʧʝʨʚʳʡ ʠ ʧʦʩʣʝʜʥʠʡ ʨʝʛʠʩʪʨ 

ʛʨʫʧʧʳ ʨʝʮʝʧʪʦʚ (ʪʘʢ ʢʘʢ ʩʦʟʜʘʝʪʩʷ ʧʨʦʝʢʪ ʩ ʪʨʝʤʷ ʨʝʮʝʧʪʘʤʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʪʨʠ ʨʝʛʠʩʪʨʘ, ʪʦ ʪʨʝʙʫʝʪʩʷ 9 ʨʝʛʠʩʪʨʦʚ ï ʩ PFW300 ʧʦ PFW308). ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʛʨʫʧʧʫ 

ʨʝʮʝʧʪʦʚ,  ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. 

 

ʈʠʩʫʥʦʢ 9.27 ï ɺʳʙʦʨ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʝʮʝʧʪʦʚ 

 

 

  








































































