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2 ʉʦʢʨʘʱʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 
 

ɸʉɹ ʘʜʨʝʩʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɸʋ ʘʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ɸʋʇ ʘʚʪʦʥʦʤʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

ɸʐ ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ 

ɹɼ ʙʘʟʘ ʜʘʥʥʳʭ (ʧʦʣʴʟʦʚʘʪʝʣʝʡ) 

ʀɹʇ ʠʩʪʦʯʥʠʢ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ 

ʀʉɹ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʂɿ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ 

ʇʀ ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴ 

ʇʇʂ ʧʨʠʙʦʨ ʧʨʠʝʤʥʦ-ʢʦʥʪʨʦʣʴʥʳʡ 

ʇʎʅ ʧʫʣʴʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʉʋ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʊʉ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ 

ʋɼ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ʋʉʂ ʫʩʪʨʦʡʩʪʚʦ ʩʯʠʪʳʚʘʥʠʷ ʢʦʜʘ 

ʐʉ ʰʣʝʡʬ ʩʠʛʥʘʣʠʟʘʮʠʠ  

ʕʆ ʣɻʝʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 
ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʜʝ ʩʦʯʝʪʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʇʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, 
ʆʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʂʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. 

ɸʜʨʝʩʥʘʷ ʩʠʩʪʝʤʘ 
ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʳʜʘʶʱʘʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ ʩ 
ʪʦʯʥʦʩʪʴʶ ʜʦ ʠʟʚʝʱʘʪʝʣʷ (ʠʣʠ ʜʘʞʝ ʧʦʜʩʠʩʪʝʤʳ ʠʟʚʝʱʘʪʝʣʷ). 
ʆʙʳʯʥʦ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʢʘʞʜʳʡ ʠʟʚʝʱʘʪʝʣʴ ʠʣʠ ʦʧʦʚʝʱʘʪʝʣʴ ʠʤʝʝʪ ʩʚʦʡ 
ʘʜʨʝʩ ʠ ʧʦʩʪʦʷʥʥʦ ʦʙʤʝʥʠʚʘʝʪʩʷ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ ʜʘʥʥʳʤʠ ʦ ʩʚʦʝʤ 
ʩʦʩʪʦʷʥʠʠ ʧʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ. 

ʉʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʉʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʢʣʶʯʝʥʥʦʝ ʢ ʇʇʂ çʈʫʙʠʢʦʥè 
ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʥʠʠ ʩʚʷʟʠ RS-485. 

ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʉʋ ʠ 
ʧʨʠʙʦʨʘ 

ʉʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʙʦʨ ʘʜʨʝʩʫʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ 
ʫʥʠʢʘʣʴʥʦʛʦ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ, ʧʨʠʩʚʦʝʥʥʦʛʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʕʪʦ 
ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʜʫʙʣʝʨʦʚ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʠʪʴ ʫʩʪʨʦʡʩʪʚʦ 
ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʢʦʤʘʥʜʫ ʤʝʥʶ çʟʘʤʝʥʠʪʴ ʩʝʨʠʡʥʳʡ 
ʥʦʤʝʨè. 

ɸʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ɸʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʣʶʙʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʢʣʶʯʝʥʥʦʝ ʢ ʘʜʨʝʩʥʦʤʫ 
ʰʣʝʡʬʫ, ʢʨʦʤʝ ʢʦʥʪʨʦʣʣʝʨʘ ʵʪʦʛʦ ʰʣʝʡʬʘ. ʅʘʧʨʠʤʝʨ, ʜʳʤʦʚʦʡ ʧʦʞʘʨʥʳʡ 
ʠʟʚʝʱʘʪʝʣʴ, ʦʭʨʘʥʥʳʡ ʧʘʩʩʠʚʥʳʡ ʠʥʬʨʘʢʨʘʩʥʳʡ ʠʟʚʝʱʘʪʝʣʴ, ʘʜʨʝʩʥʳʡ 
ʨʘʩʰʠʨʠʪʝʣʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʥʝʘʜʨʝʩʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ. 

ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ɸʋ ʋʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ, ʧʨʠʩʚʘʠʚʘʝʤʳʡ ʢʘʞʜʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʧʦʩʣʝʜʩʪʚʠʠ. ʊʝʭʥʦʣʦʛʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʜʚʫʭ ʠʟʜʝʣʠʡ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 
ʩʝʨʠʡʥʳʤʠ ʥʦʤʝʨʘʤʠ. 

ɸʜʨʝʩ ɸʋ ʂʘʞʜʦʝ ʘʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʠʩʪʝʤʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʘʜʨʝʩ (ʪʘʢʞʝ 
ʥʘʟʳʚʘʝʤʳʡ çʢʦʨʦʪʢʠʡ ʘʜʨʝʩè) ï ʯʠʩʣʦ ʦʪ 1 ʜʦ 255, ʫʥʠʢʘʣʴʥʦ 
ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʝ ʜʘʥʥʦʝ ɸʋ ʥʘ ʰʣʝʡʬʝ. ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ 
ʢʦʥʪʨʦʣʣʝʨ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ (ʇʇʂ, ʂɸ2) ʦʙʨʘʱʘʝʪʩʷ ʢ ɸʋ ʧʦ ʠʭ ʘʜʨʝʩʫ. 
ɸʋ ʟʘʥʠʤʘʝʪ ʦʜʠʥ ʘʜʨʝʩ ʥʘ ʰʣʝʡʬʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ 
ʩʣʦʞʥʦʩʪʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ɸʋ 
ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. 

ɼʫʙʣʝʨ ɺ ʩʣʫʯʘʝ ʩʦʚʧʘʜʝʥʠʷ ʘʜʨʝʩʦʚ ʫ ʜʚʫʭ ʠ ʙʦʣʝʝ ɸʋ ʦʥʠ ʷʚʣʷʶʪʩʷ ʜʫʙʣʝʨʘʤʠ. 
ʂʦʥʪʨʦʣʣʝʨ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʦʙʥʘʨʫʞʠʚʘʝʪ ʚʳʟʚʘʥʥʳʝ ʵʪʠʤ ʦʰʠʙʢʠ. ʉ 
ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʟʘʜʘʪʴ ʣʶʙʦʤʫ ɸʋ ʥʦʚʳʡ ʘʜʨʝʩ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʥʘʣʠʯʠʷ ʜʫʙʣʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʟʘʜʘʥʠʠ ʘʜʨʝʩʘ ʢʦʥʪʨʦʣʣʝʨ ʦʙʨʘʱʘʝʪʩʷ ʢ 
ɸʋ ʧʦ ʝʛʦ ʩʝʨʠʡʥʦʤʫ ʥʦʤʝʨʫ. 

ʇʦʜʤʝʥʘ ɸʋ ʂʦʥʪʨʦʣʣʝʨ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʝʨʷʝʪ ʩʝʨʠʡʥʳʝ ʥʦʤʝʨʘ 
ʚʩʝʭ ɸʋ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʥʘ ʦʜʥʦʤ ʠʟ ʘʜʨʝʩʦʚ ʥʘʯʠʥʘʝʪ ʦʪʚʝʯʘʪʴ ɸʋ ʩ ʜʨʫʛʠʤ 
ʩʝʨʠʡʥʳʤ ʥʦʤʝʨʦʤ (ʟʘʤʝʥʝʥ ʧʨʠ ʨʝʤʦʥʪʝ ʠʣʠ ʧʦ ʟʣʦʤʫ ʫʤʳʩʣʫ) 
ʢʦʥʪʨʦʣʣʝʨ ʠʥʜʠʮʠʨʫʝʪ ʧʦʜʤʝʥʫ ʫʩʪʨʦʡʩʪʚʘ. ʊʨʝʙʫʝʪʩʷ ʢʦʨʨʝʢʮʠʷ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʳ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ (ʊʉ) ʊʉ (ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, ʪʝʭʩʨʝʜʩʪʚʦ) ï ʵʣʝʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ 
(ʘʜʨʝʩʥʦʛʦ ʠʣʠ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ), ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʡ ʚ ʦʙʣʘʩʪʠ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʝʛʦ ʨʘʙʦʪʳ (ʢʘʢ ʠʟʚʝʱʘʪʝʣʴ, ʚʳʭʦʜ ʫʧʨʘʚʣʝʥʠʷ, 
ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʠ ʪ ʜ.). 

ʕʣʝʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠ ̫ ʕʣʝʤʝʥʪ ʩʝʪʝʚʦʛʦ ʠʣʠ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 
ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʚ ʦʙʣʘʩʪʠ. ʂ ʧʨʠʤʝʨʫ, ʵʣʝʤʝʥʪ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʈʝʣʝ 2 ʫ ʉʂʀʋ-01 ʤʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʢʘʢ ʊʉ çɺʳʭʦʜ 
ʧʦʞʘʨ 2è. 
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ʆʙʣʘʩʪʴ ʆʙʣʘʩʪʴ - ʛʨʫʧʧʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʥʝʢʦʪʦʨʦʤʫ 
ʧʨʠʟʥʘʢʫ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʙʣʘʩʪʠ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʢʦʥʢʨʝʪʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ï 
ʢʦʤʥʘʪʘ, ʵʪʘʞ, ʟʜʘʥʠʝ. ʆʙʣʘʩʪʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠʝ 
ʩʪʨʫʢʪʫʨʳ.  
ɺ ʜʝʞʫʨʥʦʤ ʨʝʞʠʤʝ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʦʧʝʨʘʪʦʨʦʤ ʯʝʨʝʟ ʦʙʣʘʩʪʠ. 

ʅʘ ʦʭʨʘʥʝ ʆʙʣʘʩʪʠ ʤʦʛʫʪ ʙʳʪʴ "ʥʘ ʦʭʨʘʥʝ" ʠ "ʩʥʷʪʳ ʩ ʦʭʨʘʥʳ".  
çʅʘ ʦʭʨʘʥʝè ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʊʉ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʝ ʢʘʢ ʦʭʨʘʥʥʳʝ 
(çʦʭʨʘʥʥʳʡ ʚʭʦʜè ʠ çʋʉʂ ʊɼè). ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʭʨʘʥʫ, ʝʩʣʠ ʢʘʢʦʝ-ʪʦ ʠʟ 
ʵʪʠʭ ʪʝʭʩʨʝʜʩʪʚ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ, ʦʪʣʠʯʥʦʤ ʦʪ "ʥʦʨʤʘ", ʧʦʩʪʘʥʦʚʢʘ ʥʝ 
ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʘ. ʊʘʢʞʝ ʦʙʣʘʩʪʴ ʥʝ ʙʫʜʝʪ ʧʦʩʪʘʚʣʝʥʘ ʥʘ ʦʭʨʘʥʫ, ʝʩʣʠ 
ʣʶʙʦʝ ʪʝʭʩʨʝʜʩʪʚʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè. 

ɺ ʪʨʝʚʦʛʝ ʆʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʚ ʪʨʝʚʦʛʝè ʝʩʣʠ ʦʥʘ ʙʳʣʘ ʥʘ ʦʭʨʘʥʝ, ʠ ʊʉ, 
ʚ ʥʝʸ ʚʢʣʶʯʝʥʥʦʝ, ʧʨʠʩʣʘʣʦ ʩʦʙʳʪʠʝ çʚ ʪʨʝʚʦʛʝè ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
(ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʩʘʙʦʪʘʞ). 
ʆʙʣʘʩʪʴ ʪʘʢʞʝ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʪʨʝʚʦʛʘè ʝʩʣʠ ʊʉ, ʧʨʠʩʣʘʚʰʝʝ 
ʩʦʙʳʪʠʝ çʚ ʪʨʝʚʦʛʝè, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʦ ʢʘʢ ʥʘʭʦʜʷʱʝʝʩʷ ʧʦʜ ʦʭʨʘʥʦʡ 24 
ʯʘʩʘ ʚ ʩʫʪʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʛʥʦʨʠʨʫʝʪʩʷ, ʥʘ ʦʭʨʘʥʝ ʦʙʣʘʩʪʴ ʠʣʠ ʥʝʪ. 

ɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷ ʊʉ, ʫ ʢʦʪʦʨʳʭ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʘ çʟʘʜʝʨʞʢʘ ʚʟʷʪʠʷè, ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ 
ʛʦʪʦʚʥʦʩʪʴ ʪʦʣʴʢʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ. ʆʩʪʘʣʴʥʳʝ ʊʉ 
(ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʝ ʢʘʢ ʦʭʨʘʥʥʳʝ) ʚ ʵʪʦ ʚʨʝʤʷ ʫʞʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ. ɽʩʣʠ 
ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʢʘʢʦʡ-ʪʦ ʠʟ ʟʘʜʝʨʞʘʥʥʳʭ ʰʣʝʡʬʦʚ ʥʝ 
ʛʦʪʦʚ, ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʦʭʨʘʥʫ ʦʪʤʝʥʷʝʪʩʷ. ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚʟʷʪʠʷ ʟʘʜʘʝʪʩʷ ʚ 
ʥʘʩʪʨʦʡʢʘʭ ʦʙʣʘʩʪʠ. 

ɿʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠ ʊʉ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʤʝʪʢʦʡ ʚ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʫʶʪ ʩʠʛʥʘʣ  "ʪʨʝʚʦʛʘ" ʩ 
ʟʘʜʝʨʞʢʦʡ (ʥʘʯʠʥʘʝʪʩʷ ʦʙʨʘʪʥʳʡ ʦʪʩʯʝʪ ʚʨʝʤʝʥʠ, ʟʘʜʘʥʥʳʡ ʚ ʥʘʩʪʨʦʡʢʘʭ 
ʦʙʣʘʩʪʠ). ɽʩʣʠ ʚ ʪʝʯʝʥʠʝ ʵʪʦʡ ʟʘʜʝʨʞʢʠ ʦʙʣʘʩʪʴ ʙʫʜʝʪ ʩʥʷʪʘ ʩ ʦʭʨʘʥʳ, 
ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ ʥʝ ʙʫʜʝʪ ʚʳʜʘʥ. 

ʇʦʞʘʨ 1 ʉʦʩʪʦʷʥʠʝ ʆʙʣʘʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʝʩʪʴ ʩʨʘʙʦʪʘʚʰʠʝ ʧʦʞʘʨʥʳʝ ʠʟʚʝʱʘʪʝʣʠ, 
ʥʦ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʙʣʘʩʪʠ ʚ ʧʦʞʘʨ 2 (ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʣʦʞʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ). 
ʉʦʩʪʦʷʥʠʝ ʊʉ, ʢʦʪʦʨʦʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʦʙʣʘʩʪʴʶ, ʢʘʢ  ʧʦʞʘʨ ʦʪ ʦʜʥʦʛʦ 
ʠʟʚʝʱʘʪʝʣʷ. 

ʇʦʞʘʨ 2 ʉʦʩʪʦʷʥʠʝ ʆʙʣʘʩʪʠ, ʢʦʪʦʨʦʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʧʦʞʘʨ ʩ ʚʳʩʦʢʦʡ 
ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʘʧʫʩʢʘʶʪʩʷ ʨʘʟʥʳʝ ʤʝʭʘʥʠʟʤʳ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʦʧʦʚʝʱʝʥʠʷ ʠ ʜʨ. 
ʉʦʩʪʦʷʥʠʝ ʊʉ, ʢʦʪʦʨʦʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʦʙʣʘʩʪʴʶ, ʢʘʢ ʧʦʞʘʨ ʦʪ ʜʚʫʭ 
ʠʟʚʝʱʘʪʝʣʝʡ. 

ɽʩʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ɺ ʩʣʫʯʘʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʣʶʙʦʛʦ ʊʉ ʚ ʦʙʣʘʩʪʠ, ʦʥʘ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ 
çɽʩʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʠè. 

ʆʙʭʦʜ, ʚ ʨʝʤʦʥʪ ɺʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʭʩʨʝʜʩʪʚʘ ʚ ʦʙʣʘʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥʦ 
ʠʛʥʦʨʠʨʫʝʪʩʷ ʦʙʣʘʩʪʴʶ (ʪ.ʝ. ʊʉ ʚ ʨʝʤʦʥʪʝ ʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ 
ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʠ). 
ʅʘʣʠʯʠʝ ʊʉ, ʚʳʚʝʜʝʥʥʳʭ ʚ ʨʝʤʦʥʪ (ʜʣʠʪʝʣʴʥʳʡ ʦʙʭʦʜ ʜʦ ʨʫʯʥʦʛʦ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ), ʠʥʜʠʮʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʩʯʝʪʯʠʢʦʚ ʥʘ ʵʢʨʘʥʝ, ʘ ʪʘʢʞʝ 
ʚʝʨʭʥʠʤ ʣʝʚʳʤ ʩʚʝʪʦʜʠʦʜʦʤ ʇʇʂ-ʄ. 
ʉʦʩʪʦʷʥʠʝ ʪʝʭʩʨʝʜʩʪʚʘ çɺ ʨʝʤʦʥʪʝè ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʩʣʝ ʩʙʨʦʩʘ ʧʠʪʘʥʠʷ 
ʠʣʠ ʧʝʨʝʟʘʛʨʫʟʢʠ ʇʇʂ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʇʦʣʴʟʦʚʘʪʝʣʴ, ʦʙʣʘʜʘʶʱʠʡ ʧʦʣʥʦʤʦʯʠʷʤʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʇʇʂ. ɽʤʫ 
ʤʦʞʥʦ ʪʦʣʴʢʦ ʠʟʤʝʥʠʪʴ ʧʘʨʦʣʴ. ɽʛʦ ʥʝʣʴʟʷ ʫʜʘʣʠʪʴ ʠʣʠ ʜʦʙʘʚʠʪʴ ʢʘʢʠʝ 
ʣʠʙʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʅʘʙʦʨ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʜʣʷ ʚʭʦʜʘ ʚ ʦʙʣʘʩʪʠ, ʚʟʷʪʠʷ / ʩʥʷʪʠʷ ʩ ʦʭʨʘʥʳ ʠ 
ʨʘʙʦʪʳ ʩ ʇʇʂ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ (ʧʠʥ-
ʢʦʜ, ʧʨʦʢʩʠʤʠʪʠ ʢʘʨʪʫ, iButton), ʘ ʪʘʢʞʝ ʜʦ 8 ʫʨʦʚʥʝʡ ʜʦʩʪʫʧʘ. 

ʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʅʘʙʦʨ ʧʨʘʚʠʣ, ʨʘʟʨʝʰʘʶʱʠʭ ʠʣʠ ʟʘʧʨʝʱʘʶʱʠʭ ʜʝʡʩʪʚʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʦʙʣʘʩʪʷʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʚ ʥʠʭ. 
ɺ ʢʘʞʜʦʤ ʧʨʘʚʠʣʝ ʜʦʩʪʫʧʘ ʫʢʘʟʳʚʘʝʪʩʷ ʦʙʣʘʩʪʴ, ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ ʠ 
ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʠ ʧʦʣʥʦʤʦʯʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʦʡ ʦʙʣʘʩʪʠ. 
ʇʨʘʚʠʣʦ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʫʢʘʟʘʥʥʳʡ ʜʣʷ ʥʝʛʦ 
"ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ". 

ɺʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ ʅʘʙʦʨ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ ʩ ʫʢʘʟʘʥʠʝʤ, ʚ ʜʥʠ ʢʘʢʦʛʦ ʪʠʧʘ ʦʥʠ ʜʝʡʩʪʚʫʶʪ.  
ɺ çʂʘʣʝʥʜʘʨʝè ʟʘʜʘʶʪʩʷ ʪʠʧʳ ʜʥʝʡ ʜʣʷ ʩʝʤʠʜʥʝʚʥʦʡ ʥʝʜʝʣʠ (ʧʦ 
ʫʤʦʣʯʘʥʠʶ 5 ʨʘʙʦʯʠʭ ʠ 2 ʚʳʭʦʜʥʳʭ ʜʥʷ), ʢʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʧʠʩʦʢ 
ʦʩʦʙʳʭ ʜʥʝʡ ʥʘ 2 ʛʦʜʘ ʚʧʝʨʝʜ - ʧʨʘʟʜʥʠʢʠ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʭʦʜʥʳʝ) ʠ 
ʧʝʨʝʥʝʩʝʥʥʳʝ ʨʘʙʦʯʠʝ ʜʥʠ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ 
ʧʦʞʘʨʦʪʫʰʝʥʠʝ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ɸʋʇ ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʦʙʣʘʩʪʠ 
ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʝʸ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʞʘʨʦʪʫʰʝʥʠʝ 
ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ (ʤʠʥʠʤʫʤ 30 ʩʝʢʫʥʜ) ʧʦʩʣʝ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʩʪʦʷʥʠ ̫çʇʦʞʘʨ 2è, ʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʘʚʪʦʤʘʪʠʢʘ 
ʦʙʣʘʩʪʠ ʙʳʣʘ ʚʢʣʶʯʝʥʘ. 
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3 ʅʘʯʘʣʦ ʨʘʙʦʪʳ 

3.1 ʇʨʠʙʦʨʳ ʠ ʠʭ ʥʘʟʥʘʯʝʥʠʝ 

 
ʇʇʂ-ɽ  -  ʧʨʠʙʦʨ ʩ ʨʘʟʚʠʪʦʡ ʧʝʨʠʬʝʨʠʝʡ ʠ  ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʍʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʙʦʣʴʰʠʭ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʨʝʜʥʠʭ ʠ ʙʦʣʴʰʠʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ Ethernet ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʠʣʠ ʜʨʫʛʠʝ ʧʨʠʙʦʨʳ 
(ʇʇʂ-ʊ ʠʣʠ ʇʇʂ-ɽ).  
 
ʇʇʂ-ʄ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʦ ʨʘʟʤʝʨʫ ʩʠʩʪʝʤ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʜʦ 3 ʪʳʩ. ʠʟʚʝʱʘʪʝʣʝʡ). ʅʝ 
ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ, ʪ.ʢ. ʩʦʜʝʨʞʠʪ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʚʩʪʨʦʝʥʥʫʶ 
ʛʨʘʬʠʯʝʩʢʫʶ ʢʦʥʩʦʣʴ ʠ ʢʣʘʚʠʘʪʫʨʫ. ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʘʚʪʦʥʦʤʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 
ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
 
ʇʇʂ-ʊ  -  ʧʨʠʙʦʨ ʩ ʙʦʣʴʰʠʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʟʤʝʨʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʩʨʝʜʥʠʭ ʠ 
ʙʦʣʴʰʠʭ ʧʦʞʘʨʥʳʭ ʩʠʛʥʘʣʠʟʘʮʠʡ (ʜʦ 30 ʪʳʩ. ʠʟʚʝʱʘʪʝʣʝʡ). ʇʦʜʭʦʜʠʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʦʭʨʘʥʥʳʭ 
ʩʠʛʥʘʣʠʟʘʮʠʡ (ʩ ʥʝʙʦʣʴʰʦʡ ʧʦʜʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ). ʍʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʦʣʠ ʛʦʣʦʚʥʦʛʦ ʧʨʠʙʦʨʘ, 
ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʝ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʇʇʂ-ɽ ʠ ʇʇʂ-ʊ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ Ethernet. 
 
 

 ʇʇʂ-ɽ ʇʇʂ-ʄ ʇʇʂ-ʊ 

ʂʦʥʩʦʣʴ 
ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 

ʏʝʨʝʟ WEB-ʠʥʪʝʨʬʝʡʩ ɺʩʪʨʦʝʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ 
ʜʠʩʧʣʝʡ. 

ʏʝʨʝʟ WEB-ʠʥʪʝʨʬʝʡʩ 

ʉʚʷʟʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ RS-485 ʠʣʠ Ethernet RS-485 RS-485 ʠʣʠ Ethernet 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 
ʠʥʪʝʨʬʝʡʩʳ 

Ethernet, RS-485, RS-232, 
ɺʩʪʨʦʝʥʥʳʡ ʘʜʨʝʩʥʳʡ 
ʰʣʝʡʬ 

RS-485, ɺʩʪʨʦʝʥʥʳʡ 
ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ 

Ethernet, RS-485, RS-232 

ʇʝʨʠʬʝʨʠʷ  2 ʚʳʭʦʜʘ 100ʤʘ ʩ ʢʦʥʪʨʦʣʝʤ 
ʮʝʣʦʩʪʥʦʩʪʠ, 1 ʨʝʣʝ, 1 ʪʦʯʢʘ 
ʜʦʩʪʫʧʘ (ʝʸ ʢʦʥʪʘʢʪʳ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ 
ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ) 

2 ʚʳʭʦʜʘ 100ʤʘ ʩ ʢʦʥʪʨʦʣʝʤ 
ʮʝʣʦʩʪʥʦʩʪʠ, 1 ʨʝʣʝ, 
ʚʩʪʨʦʝʥʥʳʡ ʩʯʠʪʳʚʘʪʝʣʴ 
(ʦʧʮʠʷ) 

- 

ʉʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʝ 
ʙʦʣʝʝ, ʰʪ. 
 
ʠʟ ʥʠʭ ʂɸ2, ʥʝ ʙʦʣʝʝ, ʰʪ. 

 
31 
 
2 

 
31 
 
8 

 
127 
 
127 

ʇʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʝ ʙʦʣʝʝ, 
ʰʪ. 

5000 5000 30000 

 
ʈʘʟʤʝʨ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʠʙʦʨʘ: 
 

 
 

  

1500 

4000 

30000 

128 

450 

2000 
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˽˽-˴
 ˸

˽˽-˴  ́
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3.2 ʉʚʷʟʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʯʝʨʝʟ RS-485 

3.2.1 ʅʘʩʪʨʦʡʢʘ RS-485 

 
ɽʩʣʠ ʩʚʷʟʴ ʧʨʠʙʦʨʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ RS-485 ʠʥʪʝʨʬʝʡʩ, ʢʦʤʧʴʶʪʝʨ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʧʨʠʙʦʨʫ ʪʘʢ ʞʝ 
ʢʘʢ ʠ ʣʶʙʦʝ ʜʨʫʛʦʝ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ RS-485 ʠʥʪʝʨʬʝʡʩʝ (ʪ.ʝ. ʚʝʜʦʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ). 
ɼʣʷ ʵʪʦʛʦ ʥʘʜʦ ʜʦʙʘʚʠʪʴ ʇʂ ʚ ʩʧʠʩʦʢ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ: 

 
 
ʋʟʥʘʪʴ, ʢʘʢʘʷ ʟʘʜʘʥʘ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʩ ʩʝʪʝʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʢʦʤʧʴʶʪʝʨʦʤ (ʩʤ. ʧʫʥʢʪ ʉʢʦʨʦʩʪʴ RS-485 ʠʥʪʝʨʬʝʡʩʘ) ʩʦ 
ʩʪʦʨʦʥʳ ʇʇʂ: 
 

 
 
ʀ ʫʩʪʘʥʦʚʠʪʴ ʪʘʢʫʶ ʞʝ ʩʢʦʨʦʩʪʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʜʣʷ ʩʚʷʟʠ ʩ ʇʇʂ: 
 

 
 
ʇʨʦʪʝʩʪʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʠʥʪʝʨʬʝʡʩʘ: 
Moxa A52 (RS-485 ʚ RS-232), 
ICP CON i-7561 ʩ ʜʨʘʡʚʝʨʘʤʠ Prolific PL2303 
 

ɺʥʠʤʘʥʠʝ! ɽʩʣʠ ʢʦʤʧʴʶʪʝʨ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʧʠʩʢʝ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʧʨʠʩʦʝʜʠʥʝʥ ʢ ʇʇʂ, 
ʣʫʯʰʝ ʫʜʘʣʠʪʴ ʇʂ ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ. ʕʪʦ ʫʚʝʣʠʯʠʪ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʩʦʙʳʪʠʷ ʦʪ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ 
ʧʨʝʜʦʪʚʨʘʪʠʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʩʪʦʨʦʥʥʝʛʦ ʇʂ. 

3.2.2 ɺʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʚ Windows 7 

 
ʏʘʩʪʦ ʙʳʚʘʝʪ, ʯʪʦ ʥʘ COM ʧʦʨʪʫ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʩʦʝʜʠʥʝʥ ʇʇʂ , Windows ʦʙʥʘʨʫʞʠʚʘʝʪ ʊʨʝʢʙʦʣ ʠʣʠ ʄʳʰʴ ʜʣʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʜʝʨʛʠʚʘʥʠʠ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʠʣʠ ʧʦʷʚʣʝʥʠʠ ʚ ɼʠʩʧʝʪʯʝʨʝ ʫʩʪʨʦʡʩʪʚ  
ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʄʘʥʠʧʫʣʷʪʦʨʦʚ ʪʠʧʘ ʄʳʰʴ ʠ ʊʨʝʢʙʦʣ, ʘ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʥʝ ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʜʘʥʥʳʡ COM ʧʦʨʪ. 
 
ʈʝʰʝʥʠʝ: 

¶ ʅʘ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʳʢʣʶʯʠʪʝ ʇʇʂ ʠʣʠ ʦʪʢʣʶʯʠʪʝ RS-485 ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 

¶ ɿʘʡʜʠʪʝ ʚ ʜʠʩʧʝʪʯʝʨ ʫʩʪʨʦʡʩʪʚ. ʈʘʩʢʨʦʡʪʝ ʚʝʪʢʫ ʄʳʰʠ ʠ ʠʥʳʝ ʫʢʘʟʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

¶ ʆʪʢʨʦʡʪʝ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʥʘ ʥʝʩʫʱʝʩʪʚʫʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ (ʦʙʳʯʥʦ ʵʪʦ Microsoft BallPoint ʪʨʝʢʙʦʣ), ʠ ʥʘʞʤʠʪʝ 
çʆʪʢʣʶʯʠʪʴè ʫʩʪʨʦʡʩʪʚʦ. 

 

 
 

3.2.3 ɺʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʚ Windows XP 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩ ʧʦʷʚʣʷʶʱʠʤʩʷ ʪʨʝʢʙʦʣʦʤ ʚ Windows XP ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʦʣʝʝ ʥʦʚʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 
ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʚ Windows XP, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʘʤʤʫ Microsoft comdisable (ʤʦʞʥʦ 
ʚʟʷʪʴ ʩ ʩʘʡʪʘ ʢʦʤʧʘʥʠʠ ʉʀɻʄɸ-ʀʉ). 
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ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʢʘʪʘʣʦʛ comdisable (ʧʦ ʫʤʦʣʯʘʥʠʶ ʵʪʦ C:\Program 
Files\Microsoft COMDisable) ʧʨʠ ʤʦʤʦʱʠ ʢʦʤʘʥʜʳ cd: 

 
 
ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʫʪʠ ʢʘʪʘʣʦʛʘ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʣʘʚʠʰʝʡ Tab, ʯʪʦʙʳ ʚʳʙʠʨʘʪʴ ʢʘʪʘʣʦʛ ʧʦ ʧʝʨʚʳʤ ʙʫʢʚʘʤ. 
ʇʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜʳ 
comdisable /list 
ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ COM ʧʦʨʪʳ: 

 
 
ʇʦʩʣʝ ʯʝʛʦ ʦʪʢʣʶʯʠʪʴ ʚʩʝ COM ʧʦʨʪʳ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʝʥ ʇʇʂ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜʳ  
comdisable /disable COMxx , 
ʘ ʟʘʪʝʤ ʫʙʝʜʠʪʩɹ,̫ ʯʪʦ COM ʧʦʨʪ ʦʪʢʣʶʯʝʥ: 

 
ʇʨʦʛʨʘʤʤʘ ʦʪʢʣʶʯʘʝʪ ʥʝ ʩʘʤ ʧʦʨʪ, ʢʘʢ ʤʦʞʥʦ ʙʳʣʦ ʧʦʜʫʤʘʪʴ ʠʟ ʝʸ ʥʘʟʚʘʥʠʷ, ʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ Plug & Play 
ʫʩʪʨʦʡʩʪʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʙʦʪʘʝʪ ʥʝʢʦʨʨʝʢʪʥʦ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ ʢʦʤʧʴʶʪʝʨ ʷʚʣʷʝʪʩʷ 
ʚʝʜʦʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 
 
ɿʘʪʝʤ ʦʪʢʨʦʡʪʝ ʬʘʡʣ boot.ini ʚ ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ ʥʘ ʜʠʩʢʝ C ʠ ʜʦʙʘʚʴʪʝ ʦʧʮʠʶ /fastdetect ʢ ʩʪʨʦʢʝ ʟʘʧʫʩʢʘ ʦʧʝʨʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ: 

 
 
ʇʝʨʝʟʘʛʨʫʟʠʪʝ ʢʦʤʧʴʶʪʝʨ. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʛʨʘʤʤʘ comdisable ʦʧʠʩʘʥʘ ʟʜʝʩʴ http://support.microsoft.com/kb/819036. 

  

http://support.microsoft.com/kb/819036
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3.3 ʉʚʷʟʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʯʝʨʝʟ Ethernet (ʇʇʂ-ɽ ʠ ʇʇʂ-ʊ) 

3.3.1 ʅʘʩʪʨʦʡʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ 

 
ʋʩʪʨʦʡʩʪʚʦ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚʳʭʦʜʠʪ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 
 
 

IP-ʘʜʨʝʩ 192.168.0.199 

ʄʘʩʢʘ ʩʝʪʠ 255.255.255.0 

ʐʣʶʟ 0.0.0.0 (ʥʝ ʟʘʜʘʥ) 

 

3.3.2 ʅʘʩʪʨʦʡʢʘ ʢʦʤʧʴʶʪʝʨʘ 

ɼʣʷ ʧʝʨʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ʇʇʂ ʧʦ Ethernet ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʢʦʤʧʴʶʪʝʨ ʥʘʭʦʜʠʣʩʷ ʚ ʦʜʥʦʡ ʩ ʥʠʤ ʩʝʪʠ. ʊ.ʝ. ʢʦʤʧʴʶʪʝʨʫ 
ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʘʜʨʝʩ ʚʠʜʘ 192.168.0.xxx ʩ ʤʘʩʢʦʡ 255.255.255.0, ʢ ʧʨʠʤʝʨʫ: 
 

 
 
 
ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ, ʝʩʣʠ ʢʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪ ʩʪʘʪʠʯʝʩʢʠʡ ʘʜʨʝʩ, ʜʦʙʘʚʠʪʴ ʝʤʫ ʝʱʸ ʦʜʠʥ, ʥʘʞʘʚ ʢʥʦʧʢʫ 
çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʨʠʩʫʥʢʝ.  
 

 
 
 
ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʩʚʷʟʠ ʩ ʇʇʂ ʤʦʞʥʦ ʯʝʨʝʟ WEB-ʠʥʪʝʨʬʝʡʩ ʠʣʠ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʩʤʝʥʠʪʴ IP ʘʜʨʝʩ ʇʇʂ ʥʘ ʥʫʞʥʳʡ. 
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3.3.3 ʉʙʨʦʩ ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ 

ɽʩʣʠ ʙʳʣʠ ʫʪʨʘʯʝʥʳ ʩʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ ʇʇʂ, ʠ ʩ ʥʠʤ ʥʝ ʫʜʘʝʪʩʷ ʩʦʝʜʠʥʠʪʴʩʷ, ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʩʷ ʢ ʧʨʠʙʦʨʫ ʧʦ RS-485 
ʠʥʪʝʨʬʝʡʩʫ ʠ ʚʳʯʠʪʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ Ethernet. ɽʩʣʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʯʠʪʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ 
ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ: 
 
ʇʇʂ-ɽ 
ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ ʇʇʂ-ɽ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʢʥʦʧʢʠ ʚʦʟʚʨʘʪʘ ʢ ʟʘʚʦʜʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ. ɽʸ ʥʝʦʙʭʦʜʠʤʦ 
ʫʜʝʨʞʠʚʘʪʴ ʚ ʪʝʯʝʥʠʠ 10 ʩʝʢʫʥʜ ʧʨʠ ʩʪʘʨʪʝ ʩʠʩʪʝʤʳ (ʧʨʠ ʠʟʚʣʝʯʝʥʥʦʡ SD ʢʘʨʪʝ). 
 
ʇʇʂ-ʊ 

ɼʣʷ ʩʙʨʦʩʘ ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ ʇʇʂ-ʊ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʘʡʣ options.txt , ʢʦʪʦʨʳʡ ʇʇʂ-ʊ ʯʠʪʘʝʪ ʦʜʠʥ ʨʘʟ ʩ  

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʚ ʜʨʫʛʦʡ USB ʩʣʦʪ ʬʣʝʰ-ʜʠʩʢʘ. 
ʆʪʢʨʦʡʪʝ ʙʣʦʢʥʦʪ (notepad) ʠʣʠ ʜʨʫʛʦʡ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʠ ʚʙʝʡʪʝ ʩʣʝʜʫʶʱʠʝ ʩʪʨʦʢʠ: 
ip=x.x.x.x   - ip ʘʜʨʝʩ (ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʟʘʜʘʪʴ ʤʘʩʢʫ ʧʦʜʩʝʪʠ) 
mask=x.x.x.x   - ʤʘʩʢʘ ʧʦʜʩʝʪʠ 
gateway=x.x.x.x   - ʦʧʮʠʦʥʘʣʴʥʘʷ ʩʪʨʦʢʘ, ʝʩʣʠ ʩ ʇʇʂ-ʊ ʥʫʞʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʠʟ ʜʨʫʛʦʡ ʩʝʪʠ. 
 
ʇʨʠʤʝʨ: 

 
 
ʬʘʡʣ  
ɸʣʛʦʨʠʪʤ ʠʟʤʝʥʝʥʠʷ ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ ʧʨʠ ʧʦʤʦʱʠ ʬʘʡʣʘ options.txt: 

1. ʉʦʟʜʘʡʪʝ ʬʘʡʣ options.txt 
2. ʆʪʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʇʇʂ-ʊ 
3. ɺʦʟʴʤʠʪʝ ʣʶʙʦʡ ʬʣʝʰ-ʜʠʩʢ, ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʥʳʡ ʚ FAT32 
4. ʉʢʦʧʠʨʫʡʪʝ ʥʘ ʥʝʛʦ ʬʘʡʣ options.txt  
5. ɺʩʪʘʚʴʪʝ ʬʣʝʰ-ʜʠʩʢ ʚ ʩʚʦʙʦʜʥʳʡ USB-ʩʣʦʪ. 
6. ɺʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʇʇʂ-ʊ ʠ ʧʦʜʦʞʜʠʪʝ 2 ʤʠʥʫʪʳ 

ʉʦʝʜʠʥʷʡʪʝʩʴ ʩ ʇʇʂ-ʊ ʧʦ ʥʦʚʦʤʫ IP ʘʜʨʝʩʫ, ʫʢʘʟʘʥʥʦʤʫ ʚ options.txt 

3.4 ʋʧʨʘʚʣʝʥʠʝ ʯʝʨʝʟ ʢʦʥʩʦʣʴ 

 
ʂʦʥʩʦʣʴ ʇʇʂ ʦʪʦʙʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ɾʂ ʠʥʜʠʢʘʪʦʨ (ʇʇʂ-ʄ) ʠʣʠ ʯʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ (ʇʇʂ-ɽ ʠ ʇʇʂ-ʊ): 
 

 
 
ʏʝʨʝʟ ʢʦʥʩʦʣʴ ʨʝʘʣʠʟʦʚʘʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʘʣʘ ʧʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʚʩʝʭ ʚʠʜʦʚ ʇʇʂ. 
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ʅʘʚʠʛʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʣʘʚʠʘʪʫʨʫ ʇʇʂ ʠʣʠ ʢʣʘʚʠʰʘʤʠ ʥʘ HTML ʩʪʨʘʥʠʮʝ ʚ ʙʨʘʫʟʝʨʝ, ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʳ 
ʢʣʘʚʠʰʠ ʢʣʘʚʠʘʪʫʨʳ ʢʦʤʧʴʶʪʝʨʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʥʩʦʣʴʶ ʯʝʨʝʟ WEB: 
 

F1...F4 
(F1éF4) 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʣʘʚʠʰʠ, ʚʳʧʦʣʥʷʝʤʦʝ ʜʝʡʩʪʚʠʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʝʛʦ ʵʢʨʘʥʘ ʠʣʠ 
ʚʳʜʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʤʝʥʶ.  
ʆʙʳʯʥʦ, ʝʩʣʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʚʠʜʥʘ ʧʦʜʩʢʘʟʢʘ. 
ɺ ʥʝʢʦʪʦʨʳʭ ʙʨʘʫʟʝʨʘʭ (ʥʘʧʨʠʤʝʨ, Internet Explorer), ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʩʦʯʝʪʘʥʠʝ Alt + 1, Alt + 2, Alt + 3, Alt + 4. 

Ƹƶ 
(ʩʪʨʝʣʢʠ 
Źŷ) 

ʇʝʨʝʭʦʜ ʧʦ ʩʧʠʩʢʫ ʤʝʥʶ, ʠʣʠ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʧʦʣʷʤʠ ʚʚʦʜʘ. 

ʉ 
(Esc) 

ɺʦʟʚʨʘʱʝʥʠʝ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʤʝʥʶ, ʦʪʤʝʥʘ. 

# 
(Backspace) 

ʉʪʝʨʝʪʴ ʧʦʩʣʝʜʥʠʡ ʩʠʤʚʦʣ ʧʨʠ ʚʚʦʜʝ.  
ʊʘʢʞʝ, ʚ ʤʝʥʶ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʙʣʘʩʪʝʡ ʠ ʪ. ʜ., ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 
ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ 10 ʵʣʝʤʝʥʪʦʚ ʥʘʟʘʜ.  

* ʀʟʤʝʥʠʪʴ ʨʝʛʠʩʪʨ ʚʚʦʜʘ ʙʫʢʚ. 
ʊʘʢʞʝ, ʚ ʤʝʥʶ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʙʣʘʩʪʝʡ ʠ ʪ. ʜ., ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 
ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ 10 ʵʣʝʤʝʥʪʦʚ ʚʧʝʨʝʜ. 

0...9 
(0...9) 

ɺʚʦʜ ʮʠʬʨ, ʙʫʢʚ, ʙʳʩʪʨʳʡ ʧʝʨʝʭʦʜ ʧʦ ʧʫʥʢʪʘʤ ʤʝʥʶ. 

ʆʂ 
(Enter) 

ɺʳʙʦʨ ʧʫʥʢʪʘ ʤʝʥʶ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʝʭʦʜ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ. 

 
ɺʚʦʜ ʩʠʤʚʦʣʴʥʳʭ ʠʤʝʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʚ ʦʙʳʯʥʦʤ ʤʦʙʠʣʴʥʦʤ ʪʝʣʝʬʦʥʝ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ 
ʥʘʞʘʪʠʷʤʠ ʥʘ ʮʠʬʨʦʚʳʝ ʢʣʘʚʠʰʠ.  
ʅʘʟʥʘʯʝʥʠʝ ʮʠʬʨʦʚʳʭ ʢʣʘʚʠʰ ʧʨʠ ʚʚʦʜʝ ʪʝʢʩʪʘ: 
 

1 
.?!"1 

2 
aʙʚʛ2abc 

3 
ʜʝʞʟ3def 

4 
ʠʡʢʣ4ghi 

5 
ʤʥʦʧ5jkl 

6 
ʨcʪʫ6mno 

7 
ʬʭʮʯ7pqrs 

8 
ʰʱʲʳ8tuv 

9 
ʴʵʶʷ9wxyz 

* 
çʨʝʛʠʩʪʨ 
 ʚʚʦʜʘè 

0 
çʧʨʦʙʝʣè 
- : 0 

# 
çʩʪʝʨʝʪʴ 
 ʟʥʘʢè 

 
 

3.5 ɺʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘ 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ ʟʘʛʨʫʟʯʠʢ ʧʨʦʚʝʨʷʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʳʪʘʝʪʩʷ ʦʙʥʘʨʫʞʠʪʴ 
ʦʙʥʦʚʣʝʥʠʝ ʇʆ ʥʘ microSD ʢʘʨʪʝ ʠʣʠ USB ʜʠʩʢʝ. 
ɿʘʪʝʤ ʟʘʛʨʫʟʯʠʢ ʟʘʛʨʫʞʘʝʪ ʦʩʥʦʚʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 
ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʧʦʩʣʝ ʩʪʘʨʪʘ ʧʦʪʝʨʷ ʩʚʷʟʠ ʩ ʘʜʨʝʩʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠʙʦʨʦʤ (ʜʘʝʪʩʷ 
ʚʨʝʤʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ), ʘ ʪʘʢʞʝ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ɸʋ (ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ). 
 

 
 
ʇʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʥʘ ʢʦʥʩʦʣʠ ʧʨʠʙʦʨʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʦʙʨʘʪʥʳʡ ʦʪʩʯʝʪ ʜʦ ʛʦʪʦʚʥʦʩʪʠ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ (ʚʩʪʨʦʝʥʥʦʛʦ ʚ 
ʇʇʂ): 
 

 
 

  

ʉʠʤʚʦʣ ʦʞʠʜʘʥʠʷ ʩʪʘʨʪʘ 
ʩʠʩʪʝʤʳ ʠʣʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 
ʘʜʨʝʩʥʳʭ ʰʣʝʡʬʦʚ ʇʇʂ 
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4 WEB-ʠʥʪʝʨʬʝʡʩ (ʇʇʂ-ɽ ʠ ʇʇʂ-ʊ) 

4.1 ɸʚʪʦʨʠʟʘʮʠʷ WEB 

 
ʅʘʙʝʨʠʪʝ ʚ ʘʜʨʝʩʥʦʡ ʩʪʨʦʢʝ IP ʘʜʨʝʩ ʧʨʠʙʦʨʘ, ʧʦʷʚʠʪʩʷ ʩʪʨʘʥʠʮʘ ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʢ ʚʚʦʜʫ ʧʘʨʦʣʷ: 
 

 
 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʩʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ: 
 
 

ʇʦʣʴʟʦʚʘʪʝʣʴ (ʚʘʞʝʥ ʨʝʛʠʩʪʨ) admin 

ʇʘʨʦʣʴ (ʧʠʥ-ʢʦʜ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ) 777 

 
ɺ ʙʨʘʫʟʝʨʝ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ Cookies.  
 
 

ʇʨʠʤʝʯʘʥʠʝ. ɺʦʟʤʦʞʥʘ ʘʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ WEB ʢʦʥʩʦʣʠ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʷ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʜʘʥʦ 
ʣʘʪʠʥʠʮʝʡ ʠ ʦʪʤʝʯʝʥʘ ʛʘʣʦʯʢʘ çɺʭʦʜ ʚ ʤʝʥʶè. ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʨʘʟʜʝʣʳ çʆʙʣʘʩʪʠè ʠ çɾʫʨʥʘʣè. 

 

4.2 ʆʙʣʘʩʪʠ 

 
ʅʘ ʩʪʨʘʥʠʮʝ ʧʦʢʘʟʘʥʳ ʚʩʝ ʦʙʣʘʩʪʠ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʝ ʚ ʇʇʂ. ɽʩʣʠ ʚʢʣʶʯʠʪʴ ʦʧʮʠʶ çʇʝʨʝʨʠʩʦʚʢʘè, ʩʪʘʪʫʩʳ ʦʙʣʘʩʪʝʡ 
ʙʫʜʫʪ ʦʙʥʦʚʣʷʪʴʩʷ ʦʜʠʥ ʨʘʟ ʚ 2 ʩʝʢʫʥʜʳ, ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʘʢʪʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʠʪʴ ʵʪʫ 
ʦʧʮʠʶ. 
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ʊʘʢʞʝ ʚʦʟʤʦʞʥʘ ʥʘʚʠʛʘʮʠʷ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʦʙʣʘʩʪʝʡ, ʧʝʨʝʭʦʜ ʧʦ ʩʩʳʣʢʘʤ ʥʘ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ ʠ ʚʳʧʦʣʥʝʥʠʝ 
ʦʧʝʨʘʮʠʡ (ɺʟʷʪʠʝ, ʉʥʷʪʠʝ, ʉʙʨʦʩ, ɺʢʣʶʯʝʥʠʝ, ɺʳʢʣʶʯʝʥʠʝ ʠ ʪ ʜ). ɼʦʩʪʫʧʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʧʝʨʚʦʛʦ ʨʷʜʘ 
ʢʥʦʧʦʢ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʦʙʣʘʩʪʴ ʠʣʠ ʊʉ: 
 

 
 
ʇʦʜ ʜʝʡʩʪʚʠʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʦʙʣʘʩʪʠ. 

4.3 ɾʫʨʥʘʣ 

 
ʉʧʠʩʦʢ ʧʨʦʰʝʜʰʠʭ ʩʦʙʳʪʠʡ ʠʟ ʚʩʪʨʦʝʥʥʦʡ ʬʣʝʰ-ʧʘʤʷʪʠ (ʠʣʠ ʆɿʋ ʜʣʷ ʇʇʂ-ʊ). 

 

 
ɿʜʝʩʴ ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʦʙʳʪʠʷ ʚ ʩʠʩʪʝʤʝ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ, ʧʦʩʣʝʜʥʠʝ ï ʩʚʝʨʭʫ. 
ʅʘ ʦʜʥʦʡ ʚʢʣʘʜʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 50 ʩʦʙʳʪʠʡ. 
çʇʨʝʜʳʜʫʱʠʝ 50è (ʥʘʟʘʜ) - ʢʥʦʧʢʘ, ʚʳʟʳʚʘʶʱʘʷ ʥʘ ʵʢʨʘʥ ʧʨʝʜʳʜʫʱʠʝ 50 ʩʦʙʳʪʠʡ. 
ʆʙʨʘʪʥʫʶ ʢʦʤʘʥʜʫ çʚʧʝʨʝʜè, ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ 50 ʩʦʙʳʪʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʣʘʚʠʰʘ Backspace. 
ʂʥʦʧʢʘ çɺ ʥʘʯʘʣʦè ʦʪʦʙʨʘʞʘʝʪ ʩʪʨʘʥʠʮʫ ʧʦʩʣʝʜʥʠʭ 50 ʩʦʙʳʪʠʡ. 
ʂʥʦʧʢʘ çʉʢʘʯʘʪʴ ʚʝʩʴè ʧʦʟʚʦʣʷʝʪ ʩʢʘʯʘʪʴ ʚʝʩʴ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ ʚ ʬʦʨʤʘʪʝ .csv. 
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4.4 ʂʦʥʩʦʣʴ 

 
ɼʘʥʥʘʷ ʩʪʨʘʥʠʮʘ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ɸʜʤʠʥʠʩʪʨʘʪʦʨʫ. 
ɽʩʣʠ ʚʢʣʶʯʠʪʴ ʦʧʮʠʶ çʇʝʨʝʨʠʩʦʚʢʘè, ʪʦ ʵʢʨʘʥ ʢʦʥʩʦʣʠ ʙʫʜʝʪ ʦʙʥʦʚʣʷʪʴʩʷ ʨʘʟ ʚ 2 ʩʝʢʫʥʜʳ, ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʘʢʪʫʘʣʴʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʢʦʥʩʦʣʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʢʣʶʯʠʪʴ ʵʪʫ ʦʧʮʠʶ. 
ʅʘʚʠʛʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ ʥʘʞʘʪʠʝʤ ʢʥʦʧʦʢ ʚʠʨʪʫʘʣʴʥʦʡ ʢʣʘʚʠʘʪʫʨʳ, ʣʠʙʦ ʬʠʟʠʯʝʩʢʦʡ ʢʣʘʚʠʘʪʫʨʳ, ʩʤ. ʋʧʨʘʚʣʝʥʠʝ 
ʯʝʨʝʟ ʢʦʥʩʦʣʴ. 
 

 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʙʦʪʘ ʩ ʢʦʥʩʦʣʴʶ ʨʘʩʧʠʩʘʥʘ ʚ ʨʘʟʜʝʣʝ ʂʦʥʩʦʣʴ. 

4.5 ʅʘʩʪʨʦʡʢʠ  

 
ɼʘʥʥʘʷ ʩʪʨʘʥʠʮʘ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ɸʜʤʠʥʠʩʪʨʘʪʦʨʫ. 
ʅʘ ʩʪʨʘʥʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʙʦʨʝ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʪʦʣʴʢʦ ʚ ʇʇʂ-ɽ ʠ ʇʇʂ-ʊ. 
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5 ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ. 

ɼʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʩʨʝʜʥʠʭ ʠ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʩʧʣʘʪʥʳʤ ʇʆ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ. 
ɽʛʦ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʩ ʩʘʡʪʘ www.sigma-is.ru ʥʘ ʩʪʨʘʥʠʮʝ ɸʉɹ ʈʫʙʠʢʦʥ http://www.sigma-is.ru/products/hardware/rubicon.html. 
ʂʦʥʬʠʛʫʨʘʪʦʨ ʥʝ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʦʥʥʳʤ ʇʆ ʠ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʜʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʥʘʷ 
ʧʣʘʪʬʦʨʤʘ RM-3. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʚ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʩʦʚʧʘʜʘʶʪ ʩ ʤʦʜʫʣʝʤ ʧʦʜʜʝʨʞʢʠ ɸʉɹ 
ʈʫʙʠʢʦʥ ʚ RM-3. 

5.1 ʅʘʯʘʣʦ ʈʘʙʦʪʳ 

ʉʢʘʯʘʡʪʝ ʠ ʫʩʪʘʥʦʚʠʪʝ ʂʦʥʬʠʛʫʨʘʪʦʨ. 
ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʂʦʥʬʠʛʫʨʘʪʦʨ ʧʦʧʨʦʩʠʪ ʚʳʙʨʘʪʴ ʢʘʪʘʣʦʛ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʡ. ʇʫʪʴ ʢ ʢʘʪʘʣʦʛʫ ʙʫʜʝʪ 
ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʩʪʨʦʢʝ ʟʘʛʦʣʦʚʢʘ ʦʢʥʘ ʂʦʥʬʠʛʫʨʘʪʦʨʘ. 
 

 
 
ɺʳʙʨʘʥʥʳʡ ʢʘʪʘʣʦʛ ʭʨʘʥʠʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʨʘʟʫ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʙʦʨʦʚ ʚ ʧʦʜʢʘʪʘʣʦʛʘʭ ʚʠʜʘ CFGxxx, ʛʜʝ  
 
ʭxx - ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʧʨʠʙʦʨʘ. 
 
ʇʦʩʣʝ ʚʳʙʦʨʘ ʢʘʪʘʣʦʛʘ, ʜʦʙʘʚʴʪʝ ʇʇʂ ʯʝʨʝʟ ʤʝʥʶ ʇʨʘʚʢʘ Ÿ ɼʦʙʘʚʠʪʴ, ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʪʠʧ ʚʘʰʝʛʦ 
ʧʨʠʙʦʨʘ: 
 

 
 
ɿʘʪʝʤ ʚʳʜʝʣʠʪʝ ʩʘʤ ʧʨʠʙʦʨ, ʠ ʥʘ ʚʢʣʘʜʢʝ çʇʦʜʢʣʶʯʝʥʠʝ ʢ ʧʨʠʙʦʨʫè ʟʘʜʘʡʪʝ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʠ ʪʠʧ ʩʚʷʟʠ. 
 

 
 

http://www.sigma-is.ru/
http://www.sigma-is.ru/products/hardware/rubicon.html
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʪ ʟʘʜʘʥʳ, ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ çɸʢʪʠʚʥʦè. 
ʇʨʠ ʩʚʷʟʠ ʧʦ RS-485 ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʢʦʨʦʩʪʴ 19200. 
ʇʨʠ ʩʚʷʟʠ ʧʦ Ethernet ʧʦ ʫʤʦʣʯʘʥʠʶ IP-ʘʜʨʝʩ 192.168.0.199 ʠ TCP ʧʦʨʪ 2000. ʕʪʠ ʟʥʘʯʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʧʠʩʳʚʘʶʪʩʷ 
ʚ ʧʦʣʷʭ ʚʦʜʘ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɺʟʷʪʴ ʠʟ ʥʘʩʪʨʦʝʢ ʇʇʂ Ethernetéè 
 

 
 
ɽʩʣʠ ʩʪʦʠʪ ʛʘʣʦʯʢʘ çɸʢʪʠʚʥʦè, ʂʦʥʬʠʛʫʨʘʪʦʨ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʜʝʣʘʪʴ ʧʦʧʳʪʢʠ ʧʦʜʢʣʶʯʠʪʩʷ ʢ ʧʨʠʙʦʨʫ. 
ʇʨʠ ʫʩʧʝʰʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʮʚʝʪ ʟʥʘʯʢʘ ʧʨʠʙʦʨʘ ʠʟʤʝʥʠʪʩʷ ʥʘ ʟʝʣʝʥʳʡ, ʠ ʚʳʩʚʝʪʠʪʩʷ ʝʛʦ ʪʠʧ, ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʩʙʦʨʢʘ ʠ 
ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʚ ʥʝʤ. 

5.2 ɺʝʨʩʠʷ ʧʨʠʙʦʨʘ 

 
ɽʩʣʠ ʪʠʧ ʧʨʠʙʦʨʘ ʟʘʜʘʥ ʥʝʚʝʨʥʦ (ʠʣʠ ʙʳʣʠ ʩʪʝʨʪʳ ʚʩʝ ʬʘʡʣʳ ʚ ʢʘʪʘʣʦʛʝ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ), ʪʦ ʧʨʠ ʧʦʧʳʪʢʝ ʟʘʧʠʩʠ ʠʣʠ 
ʯʪʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʥʘʜʧʠʩʴ ʚ ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʝ: 
 

 
 
ʏʪʦʙʳ ʟʘʜʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʪʠʧ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ çʂʦʥʬʠʛʫʨʘʮʠʷ ʧʨʠʙʦʨʘè, ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʩʤʝʥʠʪʴ ʚʝʨʩʠʶ ʠ 
ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʇʇʂ. 
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ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʨʠʙʦʨʘ ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʚʝʨʩʠʠ ʧʨʠʙʦʨʘ: 
 

 

5.3 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʮʠʠ 

 
ʅʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ 2.0.0 ʦʙʥʦʚʠʣʩʷ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ, ʠ ʧʦʷʚʠʣʩʷ ʨʷʜ ʧʦʣʝʟʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. 
ʅʘ ʚʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʮʠʠè ʜʦʩʪʫʧʥʦ ʥʝʩʢʦʣʴʢʦ ʥʘʩʪʨʦʝʢ, ʜʦʙʘʚʣʷʶʱʠʭ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨ ʬʫʥʢʮʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ  
ʩ ʇʇʂ. ʕʪʠ ʦʧʮʠʠ ʧʦ-ʫʤʦʣʯʘʥʠʶ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. ʆʥʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʚʷʟʠ ʩ ʇʇʂ. 
 

 
 
ʉʨʘʚʥʠʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ. 
ʕʪʘ ʦʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩʨʘʚʥʠʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʙʘʟʝ ʂʦʥʬʠʛʫʨʘʪʦʨʘ ʠ ʟʘʧʠʩʘʥʥʫʶ ʚ ʩʘʤ ʇʇʂ. 
ʉʨʘʚʥʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩʨʘʟʫ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʤʳ ʨʘʙʦʪʘʝʤ ʩ ʂʦʥʬʠʛʫʨʘʪʦʨʦʤ, 
ʢʦʥʬʠʛʫʨʘʮʠʷ ʇʇʂ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʥʝ ʤʝʥʷʝʪʩʷ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʤʳ ʤʝʥʷʝʤ ʢʦʥʬʠʛʫʨʘʮʠʶ ʢʘʢʠʭ-ʣʠʙʦ ʵʣʝʤʝʥʪʦʚ ʠ ʥʝ 
ʩʦʭʨʘʥʷʝʤ ʠʭ ʚ ʧʨʠʙʦʨʝ, ʚ ʜʝʨʝʚʝ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʩʤ. ʨʘʟʜʝʣ ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ) ʵʪʠ ʵʣʝʤʝʥʪʳ ʙʫʜʫʪ ʦʪʤʝʯʝʥʳ ʟʥʘʯʢʦʤ 
ç*è. 
ʊʘʢʞʝ, ʠʟʤʝʥʝʥʥʳʝ ʠ ʥʝ ʩʦʭʨʘʥʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʜʝʨʝʚʝ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ.  
 
ʆʪʦʙʨʘʞʘʪʴ ʩʦʩʪʦʷʥʠʝ ʚ ʜʝʨʝʚʝ. 
ʇʨʠ ʚʢʣʶʯʝʥʥʦʡ ʦʧʮʠʠ, ʚ ʜʝʨʝʚʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʆʙʣʘʩʪʝʡ, ʊʉ ʠ ʉʋ.  
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ʎʚʝʪ ʟʥʘʯʢʘ ʚ ʜʝʨʝʚʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘ. 
ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ: 
ɿʝʣʝʥʳʡ ï ʅʦʨʤʘ (ʊʉ), ʅʦʨʤʘ + ʅʘ ʦʭʨʘʥʝ (ʜʣʷ ʆʙʣʘʩʪʠ), 
ʉʠʥʠʡ ï ʅʦʨʤʘ + ʉʥʷʪʦ ʩ ʦʭʨʘʥʳ (ʜʣʷ ʆʙʣʘʩʪʠ), 
ɾʝʣʪʳʡ ï ʅʝʠʩʧʨʘʚʥʦʩʪʴ, 
ʂʨʘʩʥʳʡ ï ʇʦʞʘʨ, 
ʉʠʨʝʥʝʚʳʡ ï ʊʨʝʚʦʛʘ, ʇʨʦʥʠʢʥʦʚʝʥʠʝ, 
ʌʠʦʣʝʪʦʚʳʡ ï ʘʢʪʠʚʘʮʠʷ (ʜʣʷ ʊʉ), 
ʉʝʨʳʡ ï ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʦʙʲʝʢʪ ʥʝ ʟʘʧʠʩʘʥ ʚ ʧʨʠʙʦʨ). 
 
ʇʦʢʘʟʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
ʆʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ: 
- ʜʣʷ ʉʋ: ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʧʫʱʝʥʥʳʭ ʧʘʢʝʪʦʚ, ʚʝʨʩʠʶ ʧʨʦʰʠʚʢʠ ʠ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʠʷ, 
-ʜʣʷ ɸʋ: ʩʦʩʪʦʷʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʘʜʨʝʩʥʦʡ ʣʠʥʠʠ (ʥʦʨʤʘ, ʧʦʪʝʨʷ ʩʚʷʟʠ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʠ ʪ.ʧ.). ʆʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 
ʪʘʙʣʠʮʝ ʫʩʪʨʦʡʩʪʚ ʥʘ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ ʚ ʩʪʦʣʙʮʝ çʉʪʘʪʫʩè. 
 

5.4 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ. 

 
ʂʦʥʬʠʛʫʨʘʪʦʨ ʦʪʦʙʨʘʞʘʝʪ ʥʝ ʪʝʢʫʱʫʶ ʢʦʥʠʬʛʫʨʘʮʠʶ ʚ ʧʨʠʙʦʨʝ, ʘ ʩʦʭʨʘʥʝʥʥʫʶ ʥʘ ʜʠʩʢʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 
ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʥʝ ʠʤʝʷ ʩʚʷʟʠ ʩ ʧʨʠʙʦʨʦʤ. 
ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʚʠʜʝ ʜʝʨʝʚʘ ʩ ʨʘʩʢʨʳʚʘʶʱʠʤʠʩʷ ʵʣʝʤʝʥʪʘʤʠ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ. 
ʅʘ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ ʜʝʨʝʚʘ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʦ ʩʧʠʩʢʦʤ ʜʦʩʪʫʧʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ 
ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. 
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1. ɼʝʨʝʚʦ ʢʦʥʬʠʛʫʨʘʮʠʠ. 
2. ʊʝʢʫʱʠʡ ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʡ ʵʣʝʤʝʥʪ. ɽʩʣʠ ʚ ʢʦʥʮʝ ʠʤʝʥʠ ʩʪʦʠʪ ʟʚʝʟʜʦʯʢʘ - ʵʪʦ ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʥʝ 

ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ. 
3. ʂʦʥʬʠʛʫʨʘʮʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʚ ʜʝʨʝʚʝ ʵʣʝʤʝʥʪʘ. 
4. ɼʝʡʩʪʚʠʷ ʧʨʠʤʝʥʠʤʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʜʝʣʝʥʥʦʤʫ ʵʣʝʤʝʥʪʫ (ʜʫʙʣʠʨʫʶʪ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ). 
5. ɾʫʨʥʘʣ ʩʦʙʳʪʠʡ, ʚʝʜʝʪʩʷ ʚ ʪʝʢʫʱʝʤ ʩʝʘʥʩʝ ʨʘʙʦʪʳ ʩ ʂʦʥʬʠʛʫʨʘʪʦʨʦʤ. ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʧʨʦʛʨʘʤʤʳ ʥʝ 

ʩʦʭʨʘʥʷʝʪʩʷ. ɺ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʥʘ ʦʙʣʘʩʪʠ ʞʫʨʥʘʣʘ ʜʦʩʪʫʧʥʘ ʢʦʤʘʥʜʘ çʆʯʠʩʪʠʪʴè. 
 
ʅʝʢʪʦʨʳʝ ʦʧʝʨʘʮʠʠ ʪʠʧʘ çʇʨʦʯʠʪʘʪʴ ʠʟ ʧʨʠʙʦʨʘè, çɿʘʧʠʩʘʪʴ ʚ ʧʨʠʙʦʨè, çʋʜʘʣʠʪʴ ʠʟ ʧʨʠʙʦʨʘè ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʧʨʠ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʩ ʧʨʠʙʦʨʦʤ, ʢʦʛʜʘ ʟʥʘʯʦʢ ʧʨʠʙʦʨʘ ʛʦʨʠʪ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ. 
ɼʣʷ ʆʙʣʘʩʪʝʡ, ʇʦʣʴʟʦʚʘʪʝʣʝʡ, ʋʨʦʚʥʝʡ ʜʦʩʪʫʧʘ (ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ) ʜʦʩʪʫʧʥʦ ʜʦʙʘʚʣʝʥʠʝ ʜʦʯʝʨʥʠʭ ʵʣʝʤʝʥʪʦʚ 
ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʥʘ ʨʦʜʠʪʝʣʴʩʢʦʤ ʵʣʝʤʝʥʪʝ ʜʝʨʝʚʘ. 
 

5.4.1 ʏʪʝʥʠʝ ʠʟ ʧʨʠʙʦʨʘ 

ɽʩʣʠ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʡ ʧʨʠʙʦʨ ʫʞʝ ʝʩʪʴ, ʠ ʥʘʜʦ ʚʳʯʠʪʘʪʴ ʝʛʦ ʨʝʘʣʴʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʥʘʜʦ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ 
çʇʨʦʯʠʪʘʪʴ ʠʟ ʧʨʠʙʦʨʘè: 
 

 
 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʞʜʘʪʴʩʷ ʦʢʦʥʯʘʥʠʷ ʯʪʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʉʪʘʪʫʩ ʯʪʝʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʝ. ʇʦ 
ʦʢʦʥʯʘʥʠʠ ʯʪʝʥʠʷ ʚ ʥʝʡ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ: çʆʙʲʝʢʪ ʟʘʛʨʫʞʝʥ ʠʟ ʧʨʠʙʦʨʘè. 
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ʇʨʦʯʠʪʘʪʴ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʮʝʣʠʢʦʤ ʚʩʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʘ ʠ ʦʪʜʝʣʴʥʳʝ ʝʸ ʯʘʩʪʠ, ʥʘʧʨʠʤʝʨ ʚʩʝ ʦʙʣʘʩʪʠ ʠʣʠ ʢʦʥʢʨʝʪʥʫʶ 
ʦʙʣʘʩʪʴ: 

 
 
 

ɺʥʠʤʘʥʠʝ! ʇʨʠ ʯʪʝʥʠʠ ʚʩʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʪʝʢʫʱʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʜʠʩʢʝ ʫʪʨʘʯʠʚʘʝʪʩʷ. ɽʩʣʠ ʥʫʞʥʦ ʧʨʦʯʠʪʘʪʴ 
ʩʦʜʝʨʞʠʤʦʝ ʧʨʠʙʦʨʘ, ʥʝ ʪʝʨʷʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ ʜʠʩʢʝ, ʚʳʙʝʨʠʪʝ ʜʨʫʛʦʡ ʚʨʝʤʝʥʥʳʡ ʢʘʪʘʣʦʛ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 
(ʩʤ. ʅʘʯʘʣʦ ʨʘʙʦʪʳ). ɺʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʥʦ ʚʝʨʥʫʪʩɹʷ ʢ ʩʦʭʨʘʥʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚʳʙʨʘʚ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʢʘʪʘʣʦʛ. 
ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʚ ʦʜʥʦʤ ʢʘʪʘʣʦʛʝ ʢʦʥʬʠʛʫʨʘʮʠʡ ʤʦʞʝʪ ʭʨʘʥʠʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʜʣʷ 
ʦʜʥʦʛʦ ʇʇʂ, ʪ. ʢ. ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʧʨʠʙʦʨʘ ʫʥʠʢʘʣʝʥ (ʥʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʨʘʟʥʳʭ). 

 

5.4.2 ɿʘʧʠʩ ɹ

 
ʈʘʙʦʪʘ ʩ ʟʘʧʠʩʴʶ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʧʨʠʙʦʨ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʘ ʯʪʝʥʠʶ. 
ʇʨʠ ʟʘʧʠʩʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ ʠʟ ʇʇʂ ʩʦʜʝʨʞʠʤʦʛʦ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʨʘʟʜʝʣʘ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʟʘʧʠʩʠ ʚʩʝʭ 
ʦʙʣʘʩʪʝʡ ʫʜʘʣʷʶʪʩʷ ʚʩʝ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʇʇʂ, ʘ ʧʦʪʦʤ ʟʘʧʠʩʳʚʘʶʪʩʷ ʦʙʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥr ʝ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ. 
ʇʨʠ ʟʘʧʠʩʠ ʚʩʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʜʘʣʷʝʪʩʷ ʚʩʷ ʩʫʱʝʩʪʚʫʶʱʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʟ ʧʨʠʙʦʨʘ, ʘ 
ʟʘʪʝʤ ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʦʚʘʷ: 
 

  
 
ʇʨʦʮʝʩʩ ʟʘʧʠʩʠ ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʝ. 
 

 
 
ʇʨʠ ʫʩʧʝʰʥʦʤ ʦʢʦʥʯʘʥʠʠ ʟʘʧʠʩʠ ʚ ʩʪʘʪʫʩʥʦʡ ʩʪʨʦʢʝ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çɿʘʧʠʩʴ ʟʘʢʦʥʯʝʥʘ!è. 

5.4.3 ʋʜʘʣʝʥʠʝ 

 
ʋʜʘʣʝʥʠʝ ʩʫʱʝʩʪʚʫʝʪ ʜʚʫʭ ʚʠʜʦʚ, ʫʜʘʣʝʥʠʝ ʠʟ ʂʦʥʬʠʛʫʨʘʪʦʨʘ (ʚʳʜʝʣʝʥʥʳʡ ʧʫʥʢʪ) ʠ ʫʜʘʣʝʥʠʝ ʠʟ ʧʨʠʙʦʨʘ (ʥʠʞʥʠʡ ʧʫʥʢʪ 
ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ): 
 

 
 
ʋʜʘʣʝʥʠʝ ʠʟ ʂʦʥʬʠʛʫʨʘʪʦʨʘ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʩ ʧʨʠʙʦʨʦʤ, ʘ ʧʦʪʦʤ ʚʦ ʚʨʝʤʷ ʩʝʘʥʩʘ ʩʚʷʟʠ 
ʟʘʧʠʩʘʪʴ ʠʟʤʝʥʝʥʠʷ. ʅʦ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʳʚʘʪʴ ʨʦʜʠʪʝʣʴʩʢʠʡ ʫʟʝʣ, ʠʟ ʢʦʪʦʨʦʛʦ ʫʜʘʣʠʣʠ ʧʦʜʫʟʝʣ. ʊ.ʝ., ʝʩʣʠ ʤʳ 
ʫʜʘʣʠʣʠ ʠʟ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʣʘʩʪʴ, ʪʦ ʯʪʦʙʳ ʦʙʣʘʪʩʴ ʫʜʘʣʠʣʘʩʴ ʠʟ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʙʦʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʚʩʝ 
ʦʙʣʘʩʪʠ. 
 
ɼʨʫʛʦʡ ʩʧʦʩʦʙ ʫʜʘʣʠʪʴ ʦʜʠʥ ʫʟʝʣ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʝʟ ʟʘʧʠʩʠ ʚʩʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʫʟʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʘʣʝʥʠʠ 
ʠʟ ʧʨʠʙʦʨʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʜʘʣʝʥʠʝʤ ʠʟ ʂʦʥʬʠʛʫʨʘʪʦʨʘ. ʇʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʫʜʘʣʝʥʠʷ ʥʝ ʥʫʞʥʦ ʟʘʧʠʩʳʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ 
ʚ ʧʨʠʙʦʨ. 
 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʂʦʥʬʠʛʫʨʘʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʟʜʝʣʝ 8 çʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝè 
ʜʘʥʥʦʛʦ ʈʫʢʦʚʦʜʩʪʚʘ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʩʩʘ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʠ ʧʦʜʩʠʩʪʝʤ ʜʘʝʪʩʷ ʧʦʷʩʥʝʥʠʝ ʠ 
ʠʣʣʶʩʪʨʘʮʠʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩ ʧʦʤʦʱʴʶ ʂʦʥʬʠʛʫʨʘʪʦʨʘ. 
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6 ʂʦʥʩʦʣ ɹ

ʂʦʥʩʦʣʴ ʇʇʂ ʚʩʪʨʦʝʥʘ ʚ ʢʘʞʜʳʡ ʧʨʠʙʦʨ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ɾʂ ʠʥʜʠʢʘʪʦʨ (ʇʇʂ-ʄ) ʠʣʠ ʯʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ (ʇʇʂ-ɽ ʠ 
ʇʇʂ-ʊ). 

6.1 ɸʚʪʦʨʠʟʘʮʠʷ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʣʶʙʫʶ ʢʣʘʚʠʰʫ ʚ ʨʝʞʠʤʝ ʙʝʟ ʘʚʪʦʨʠʟʘʮʠʠ, ʠʣʠ ʧʦʧʳʪʢʝ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʷ, ʪʨʝʙʫʶʱʠʝ ʙʦʣʴʰʝʛʦ ʫʨʦʚʥʷ 
ʜʦʩʪʫʧʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʚ ʵʢʨʘʥ ʘʚʪʦʨʠʟʘʮʠʠ: 
 

 
 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 777 
ʆʜʥʘʞʜʳ ʚʚʝʜʝʥʥʳʡ ʧʘʨʦʣʴ ʜʝʡʩʪʚʠʪʝʣʝʥ ʜʦ ʠʩʪʝʯʝʥʠʷ ʚʨʝʤʝʥʠ ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ ʠʣʠ ʜʦ ʷʚʥʦʡ ʢʦʤʘʥʜʳ çʟʘʙʣʦʢʠʨʦʚʘʪʴ 
ʧʫʣʴʪè. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚ ʤʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ (ʛʣʘʚʥʦʝ ʤʝʥʶŸʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝŸʥʘʩʪʨʦʡʢʠ 
ʤʝʥŸʁʚʨʝʤʷ ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ). 

6.2 ɻʣʘʚʥʳʡ ʵʢʨʘʥ 

6.2.1 ʊʝʢʫʱʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ ʥʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ ʥʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ: 

 
ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʩʦʜʝʨʞʠʪ ʢʨʫʧʥʫʶ ʪʝʢʩʪʦʚʫʶ ʥʘʜʧʠʩʴ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 
ʧʦʜʨʦʙʥʳʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʧʠʢʪʦʛʨʘʤʤ ʩʦʩʪʦʷʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʣʘʩʪʝʡ ʚ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ: 
 

ʉʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ (ʯʠʩʣʦ ʧʦʩʣʝ ʧʠʢʪʦʛʨʘʤʤʳ ï ʢʦʣ-ʚʦ ʦʙʣʘʩʪʝʡ 
ʚ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ) 

 
ʂʦʣʠʯʝʩʪʚʦ ʦʙʣʘʩʪʝʡ ʚ ʩʦʩʪʦʷʥʠʠ çʇʦʞʘʨ 1è ʠ çʇʦʞʘʨ 2è. 

 
ʂʦʣʠʯʝʩʪʚʦ ʦʙʣʘʩʪʝʡ ʚ ʩʦʩʪʦʷʥʠʠ çʊʨʝʚʦʛʘ ʠ 
çʇʨʦʥʠʢʥʦʚʝʥʠʝè. 

 ʂʦʣʠʯʝʩʪʚʦ ʦʙʣʘʩʪʝʡ ʩ ʦʪʢʣʶʯʝʥʥʳʤʠ (ʚ ʨʝʤʦʥʪʝ)  
ʫʩʪʨʦʡʩʪʚʘʤʠ. 

 ʂʦʣʠʯʝʩʪʚʦ ʦʙʣʘʩʪʝʡ ʚ ʩʦʩʪʦʷʥʠʠ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. 

 /

 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʣʘʩʪʝʡ çʅʘ ʦʭʨʘʥʝè ʠʣʠ ʩʦ ʚʢʣʶʯʝʥʥʳʤ 
çɸʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʦʞʘʨʦʪʫʰʝʥʠʝʤè / çɺ ʩʙʨʦʩʝè 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʠʢʪʦʛʨʘʤʤʘ  ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 
ʧʨʠʦʨʠʪʝʪʥʦʡ. 

 / 

 

ɿʚʫʢʦʚʦʝ ʦʧʦʚʝʱʝʥʠʝ ʚʢʣʶʯʝʥʦ / ʦʪʢʣʶʯʝʥʦ. 

 
ʉʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʝʡ. 

 
ʉʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʘʜʨʝʩʥʳʭ 
ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʰʣʝʡʬʘʤ ʇʇʂ. 

 

ʇʨʠʦʨʠʪʝʪʥʳʡ 
ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ 

ʇʦʜʨʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ 
ʩʠʩʪʝʤʳ: ʢʦʣʠʯʝʩʪʚʦ 
ʦʙʣʘʩʪʝʡ ʚ ʨʘʟʥʳʭ 
ʩʦʩʪʦʷʥʠʷʭ 
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6.2.2 ɼʝʞʫʨʥʳʡ ʨʝʞʠʤ ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʢʣʘʚʠʘʪʫʨʳ 

ʕʪʦʪ ʨʝʞʠʤ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʪ ʥʠ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ çʇʦʞʘʨ 1è, çʇʦʞʘʨ 2è, çʊʨʝʚʦʛʘè, çʇʨʦʥʠʢʥʦʚʝʥʠʝè, 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʨʠʙʦʨ ʥʘʯʠʥʘʝʪ ʩʚʦʶ ʨʘʙʦʪʫ, ʘ ʪʘʢʞʝ ʧʝʨʝʭʦʜʠʪ ʚ ʥʝʛʦ ʧʨʠ ʙʣʦʢʠʨʦʚʢʝ ʇʇʂ ʠʟ 
ʜʝʞʫʨʥʦʛʦ ʨʝʞʠʤʘ ʩ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʘʚʪʦʨʠʟʘʮʠʝʡ.  

 
ʆʂ ʇʝʨʝʭʦʜ ʚ çʆʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠè, ʜʣʷ ʚʚʦʜʘ ʧʘʨʦʣʷ. 

6.2.3 ɼʝʞʫʨʥʳʡ ʨʝʞʠʤ, ʘʚʪʦʨʠʟʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʚ ʜʘʥʥʳʡ ʨʝʞʠʤ ʧʦʩʣʝ ʚʚʦʜʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʧʘʨʦʣʷ. ɻʣʘʚʥʳʡ ʵʢʨʘʥ ʧʨʠʙʦʨʘ ʧʨʠ ʵʪʦʤ ʚʳʛʣʷʜʠʪ 
ʪʘʢ: 

 
 

F1 ʇʦʩʪʘʥʦʚʢʘ ʧʦʜ ʦʭʨʘʥʫ ʚʩʝʭ ʦʙʣʘʩʪʝʡ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʮʠʝʡ 
ʚʟʷʪʠʝ ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ 
ʧʨʘʚʦ ʙʨʘʪʴ ʧʦʜ ʦʭʨʘʥʫ. 

F2 ʉʥʷʪʠʝ ʩ ʦʭʨʘʥʳ ʚʩʝʭ ʦʙʣʘʩʪʝʡ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʮʠʝʡ 
ʩʥʷʪʠʝ ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ 
ʧʨʘʚʦ ʩʥʠʤʘʪʴ ʩ ʦʭʨʘʥʳ. 

F4 ɹʣʦʢʠʨʦʚʢʘ ʢʣʘʚʠʘʪʫʨʳ ʧʨʠʙʦʨʘ (ʪ.ʝ. ʧʝʨʝʭʦʜ ʚ ʜʝʞʫʨʥʳʡ 
ʨʝʞʠʤ ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʢʣʘʚʠʘʪʫʨʳ). 

ʆʂ ʇʝʨʝʭʦʜ ʚ çɻʣʘʚʥʦʝ ʤʝʥʶè. 

 
 

ɺʥʠʤʘʥʠʝ! ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʝʩʪʴ ʪʨʝʚʦʛʠ, ʧʦʞʘʨʳ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʧʦ F1 ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʢʦʤʘʥʜʘ çʉʙʨʦʩè, ʘ ʥʝ 
çɺʟʷʪʴè. ɺʟʷʪʠʝ / ʩʥʷʪʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʤʝʥʶ çʆʙʣʘʩʪʠè. 

 

6.2.4 ʊʨʝʚʦʞʥʳʡ ʨʝʞʠʤ ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʢʣʘʚʠʘʪʫʨʳ 

ɺ ʜʘʥʥʳʡ ʨʝʞʠʤ ʧʨʠʙʦʨ ʧʝʨʝʭʦʜʠʪ ʠʟ ʜʝʞʫʨʥʦʛʦ ʨʝʞʠʤʘ ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʢʣʘʚʠʘʪʫʨʳ, ʢʦʛʜʘ ʢʘʢʘʷ-ʥʠʙʫʜʴ ʦʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ 
ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 1è, çʇʦʞʘʨ 2è, çʊʨʝʚʦʛʘè, çʇʨʦʥʠʢʥʦʚʝʥʠʝè ʠʣʠ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. 

 
Ƹƶ ʇʨʦʢʨʫʪʢʘ ʩʦʙʳʪʠʡ. ʀʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚʝʨʭʥʷʷ ʩʪʨʦʯʢʘ (ʧʦʩʣʝʜʥʝʝ ʪʨʝʚʦʞʥʦʝ ʩʦʙʳʪʠʝ). 

ʆʂ ʇʝʨʝʭʦʜ ʚ çʆʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠè, ʜʣʷ ʚʚʦʜʘ ʧʘʨʦʣʷ. 

 

6.2.5 ʊʨʝʚʦʞʥʳʡ ʨʝʞʠʤ, ʘʚʪʦʨʠʟʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ 

ɺ ʜʘʥʥʳʡ ʨʝʞʠʤ ʩʠʩʪʝʤʘ ʧʦʧʘʜʘʝʪ ʠʟ ʜʝʞʫʨʥʦʛʦ ʨʝʞʠʤʘ ʩ ʘʚʪʦʨʠʟʘʮʠʝʡ, ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʦʙʣʘʩʪʝʡ ʧʝʨʝʭʦʜʠʪ ʚ 
ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 1è, çʇʦʞʘʨ 2è, çʊʨʝʚʦʛʘè, çʇʨʦʥʠʢʥʦʚʝʥʠʝè ʠʣʠ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. ʃʠʙʦ ʧʝʨʝʭʦʜʠʪ ʧʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ 
ʠʟ ʪʨʝʚʦʞʥʦʛʦ ʨʝʞʠʤʘ ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʢʣʘʚʠʘʪʫʨʳ. 

 

ʊʝʢʫʱʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ (ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʘ ʦʙʣʘʩʪʴ ʚ 
ʩʦʩʪʦʷʥʠʠ ʧʦʞʘʨ 2 ʠ ʦʜʥʘ ʦʙʣʘʩʪʴ ʧʦʜ ʦʭʨʘʥʦʡ) 

ʇʦʩʣʝʜʥʝʝ ʪʨʝʚʦʞʥʦʝ ʩʦʙʳʪʠʝ 
1-ʝ ʪʨʝʚʦʞʥʦʝ ʩʦʙʳʪʠʝ ʧʦʩʣʝ ʩʙʨʦʩʘ 

 
 

ʊʝʢʫʱʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ 
 
 

F1 
F2 
 
F4 
 

ʇʦʩʣʝʜʥʠʝ 
ʩʦʙʳʪʠʷ 
 

 

ʊʝʢʫʱʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ 

F-ʢʣʘʚʠʰʠ 
ʥʝʜʦʩʪʫʧʥʳ 
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ʇʨʠʤʝʨ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʚ ʪʨʝʚʦʞʥʦʤ ʨʝʞʠʤʝ ʩ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʘʚʪʦʨʠʟʘʮʠʝʡ: 

 
F1 ʉʙʨʦʩ ʩʦʩʪʦʷʥʠʷ ʚʩʝʭ ʦʙʣʘʩʪʝʡ ʩ ʪʨʝʚʦʞʥʳʤʠ ʊʉ 

F3 ʇʝʨʝʢʣʶʯʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʙʳʪʠʡ ʚ ʵʪʦʤ ʦʢʥʝ 
(ʦʪʦʙʨʘʞʝʥʠʝ ʣʠʙʦ ʦʙʣʘʩʪʝʡ, ʣʠʙʦ ʊʉ) 

F4 ʆʪʢʣʶʯʝʥʠʝ ʟʚʫʢʦʚʦʛʦ ʦʧʦʚʝʱʝʥʠʷ (ʦʪʢʣʶʯʘʶʪʩʷ ʚʩʝ 
ʚʢʣʶʯʝʥʥʳʝ ʊʉ, ʫ ʢʦʪʦʨʳʭ ʚ ʦʙʣʘʩʪʷʭ ʫʩʪʘʥʦʚʣʝʥ 
ʧʨʠʟʥʘʢ çʟʚʫʢʦʚʦʡè). 

Ƹƶ ʇʨʦʢʨʫʪʢʘ ʩʦʙʳʪʠʡ. ʀʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚʝʨʭʥʷʷ ʩʪʨʦʯʢʘ 
(ʧʦʩʣʝʜʥʝʝ ʪʨʝʚʦʞʥʦʝ ʩʦʙʳʪʠʝ). 

ʆʂ ʇʝʨʝʭʦʜ ʚ çɻʣʘʚʥʦʝ ʤʝʥʶè. 

 
 

6.3 ʂʦʨʦʪʢʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ  

ʕʪʦʪ ʩʪʘʪʫʩ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʚʩʝʭ ʵʢʨʘʥʘʭ ʧʨʠʙʦʨʘ, ʢʨʦʤʝ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʠ ʩʧʠʩʢʘ ʪʨʝʚʦʛ, ʥʘ ʢʦʪʦʨʳʭ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

 
ʇʠʢʪʦʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʠʩʘʥʥʳʤ ʚ ʨʘʟʜʝʣʝ 6.2 (ʪʦʣʴʢʦ ʙʝʟ ʫʢʘʟʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʙʣʘʩʪʝʡ). 
 

6.4 ɻʣʘʚʥʦʝ ʤʝʥʶ 

(ɻʣʘʚʥʳʡ ʵʢʨʘʥ, ʘʚʪʦʨʠʟʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ + ʆʂ Ÿ ʛʣʘʚʥʦʝ ʤʝʥʶ) 
ɺ ʛʣʘʚʥʦʝ ʤʝʥʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʧʨʠ ʥʘʞʘʪʠʠ ʆʂ (ʨʝʞʠʤ ʩ ʘʚʪʦʨʠʟʘʮʠʝʡ).  
ʇʦ ʚʩʝʤ ʧʫʥʢʪʘʤ ʤʝʥʶ ʚʦʟʤʦʞʝʥ ʙʳʩʪʨʳʡ ʧʝʨʝʭʦʜ ʧʨʠ ʧʦʤʦʱʠ ʢʣʘʚʠʰ 1..9. 
 
 

 
 

1 ʆʙʣʘʩʪʠ (ʦʙʱʠʡ ʩʧʠʩʦʢ ʦʙʣʘʩʪʝʡ) 

2 ʊʨʝʚʦʛʠ (ʩʧʠʩʦʢ ʪʨʝʚʦʞʥʳʭ ʦʙʣʘʩʪʝʡ) 

3 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ (ʜʦʩʪʫʧʥʦ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ) 

4 ɾʫʨʥʘʣ 

5 ɹʣʦʢʠʨʦʚʢʘ ʢʣʘʚʠʘʪʫʨʳ 

6 ʊʝʩʪ 

7 ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 

8 ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

9 ɺʳʙʦʨ ʷʟʳʢʘ ʠʥʪʝʨʬʝʡʩʘ 

 

ʂʦʨʦʪʢʠʡ ʩʪʘʪʫʩ 
ʩʠʩʪʝʤʳ 

 
 

ʊʝʢʫʱʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ ʧʦʢʘʟʳʚʘʝʪ: 

-  ʦʜʥʘ ʦʙʣʘʩʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʇʦʞʘʨ (ʇʦʞʘʨ 2), 

-  ʦʜʥʘ ʦʙʣʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʦʭʨʘʥʦʡ,  
-  ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʝʩʪʴ ʦʪʢʣʶʯʝʥʥʳʝ ʊʉ, 
-  ʦʪʢʣʶʯʝʥʦ ʛʣʦʙʘʣʴʥʦʝ ʦʧʦʚʝʱʝʥʠʝ, 
- ʚʳʙʨʘʥ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʣʘʩʪʝʡ (ʧʦ ʢʣʘʚʠʰʝ F3 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʚ ʨʝʞʠʤ ʪʨʝʚʦʞʥʳʭ ʪʝʭʩʨʝʜʩʪʚ) 
 
 

ʇʦʩʣʝʜʥʝʝ ʪʨʝʚʦʞʥʦʝ ʩʦʙʳʪʠʝ 
1-ʝ ʪʨʝʚʦʞʥʦʝ ʩʦʙʳʪʠʝ ʧʦʩʣʝ ʩʙʨʦʩʘ 
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6.5 ʆʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʦʙʣʘʩʪʠ) 
ʈʘʟʜʝʣ ʤʝʥʶ çʆʙʣʘʩʪʠè ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʦʙʣʘʩʪʠ, ʜʦʩʪʫʧʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʠʯʝʛʦ ʥʝ ʤʦʞʝʪ ʜʝʣʘʪʴ ʚ 
ʦʙʣʘʩʪʠ, ʪʦ ʝʸ ʥʝʪ ʚ ʩʧʠʩʢʝ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʚʩʝʛʜʘ ʚʠʜʠʪ ʚʩʝ ʦʙʣʘʩʪʠ. 
 

 
 
ɺ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʦʨʦʪʢʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʧʠʢʪʦʛʨʘʤʤ (ʩʤ ʧ. 6.2). 
 

F1 ʉʙʨʦʩ ʪʝʢʫʱʝʡ (ʚʳʜʝʣʝʥʥʦʡ) ʦʙʣʘʩʪʠ 

F2 ʆʪʧʨʘʚʠʪʴ ʚ ʨʝʤʦʥʪ ʚʩʝ ʪʨʝʚʦʞʥʳʝ ʊʉ ʚ 
ʚʳʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ 

F3 ʇʦʩʪʘʚʠʪʴ ʥʘ ʜʝʞʫʨʩʪʚʦ ʚʩʝ ʨʘʥʝʝ ʦʪʧʨʘʚʣʝʥʥʳʝ ʚ 
ʨʝʤʦʥʪ ʊʉ ʚʳʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

F4 ɺʟʷʪʴ/ʩʥʷʪʴ ʚʳʜʝʣʝʥʥʫʶ ʦʙʣʘʩʪʴ ʥʘ/ʩ ʦʭʨʘʥʳ 
(ʢʥʦʧʢʘ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ 
ʚʳʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ) 

 
ɺ ʩʧʠʩʢʝ ʧʝʨʝʜ ʠʤʝʥʝʤ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʝʝ ʢʦʨʦʪʢʠʡ ʩʪʘʪʫʩ, ʨʘʩʰʠʬʨʦʚʢʫ ʧʠʢʪʦʛʨʘʤʤ ʩʪʘʪʫʩʦʚ ʤʦʞʥʦ 
ʧʦʩʤʦʪʨʝʪʴ ʚ ʨʘʟʜʝʣʝ ʉʪʘʪʫʩʳ ʦʙʣʘʩʪʝʡ. 
 
ɽʩʣʠ ʦʙʣʘʩʪʝʡ ʤʥʦʛʦ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʳʩʪʨʳʡ ʧʝʨʝʭʦʜ ʢ ʥʫʞʥʦ ʦʙʣʘʩʪʠ, ʥʘʙʠʨʘʷ ʝʸ ʥʦʤʝʨ ʥʘ ʮʠʬʨʦʚʦʡ ʢʣʘʚʠʘʪʫʨʝ: 
 

 
 
ʇʨʠ ʵʪʦʤ ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʤʝʥʶ ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʘʙʠʨʘʝʤʳʡ ʥʦʤʝʨ. ʇʨʠʙʦʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ ʧʝʨʝʭʦʜʠʪʴ ʢ ʦʙʣʘʩʪʠ, 
ʥʦʤʝʨ ʢʦʪʦʨʦʡ ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʥʘʙʨʘʥʥʦʤʫ. 
 

0..9 ɺʚʦʜ ʥʦʤʝʨʘ ʦʙʣʘʩʪʠ 

# ʉʪʠʨʘʥʠʝ ʧʦʩʣʝʜʥʝʡ ʚʚʝʜʝʥʥʦʡ ʮʠʬʨʳ 

 

6.5.1 ʉʧʠʩʦʢ ʊʉ ʚ ʦʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʦʙʣʘʩʪʠ Ÿ [ʦʙʣʘʩʪʴ]) 
ʇʨʠ ʚʳʙʦʨʝ ʦʪʜʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʠʟ ʩʧʠʩʢʘ ʦʙʣʘʩʪʝʡ, ʧʨʠʙʦʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʩʧʠʩʢʘ ʊʉ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʫ 
ʦʙʣʘʩʪʴ. 
 

 
 
ʇʨʠ ʵʪʦʤ ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʤʷ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʝʝ ʧʦʣʥʳʡ ʩʪʘʪʫʩ (ʪ.ʝ. ʩʠʤʚʦʣʳ ʩʦʩʪʦʷʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʦ 
ʊʉ ʚ ʢʘʞʜʦʤ ʩʦʩʪʦʷʥʠʠ) ʠ ʢʦʨʦʪʢʠʡ ʦʙʱʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ. 
ʅʠʞʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʊʉ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʩʪʘʪʫʩʘ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʘʜʨʝʩʘ. 
 

F1 ʉʙʨʦʩ ʪʝʢʫʱʝʛʦ (ʚʳʜʝʣʝʥʥʦʛʦ) ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʦʙʣʘʩʪʠ. 

F2 ʆʪʧʨʘʚʠʪʴ ʚ ʨʝʤʦʥʪ ʚʳʜʝʣʝʥʥʦʝ ʊʉ. ɺ ʨʝʤʦʥʪ ʤʦʞʥʦ ʦʪʧʨʘʚʣʷʪʴ ʣʶʙʳʝ ʊʉ, ʚ ʪ.ʯ. 
ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʩʪʦʷʥʠʠ çʅʦʨʤʘè. 

F3 ʇʦʩʪʘʚʠʪʴ ʥʘ ʜʝʞʫʨʩʪʚʦ ʚʳʜʝʣʝʥʥʦʝ ʊʉ (ʪ.ʝ. ʚʳʚʝʩʪʠ ʠʟ ʨʝʤʦʥʪʘ). 

 
ʈʘʩʰʠʬʨʦʚʢʫ ʧʠʢʪʦʛʨʘʤʤ ʩʤ ʚ ʨʘʟʜʝʣʝ ʉʪʘʪʫʩʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

6.5.2 ʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʊʉ ʚ ʦʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʦʙʣʘʩʪʠ Ÿ [ʦʙʣʘʩʪʴ] Ÿ [ʊʉ]) 
ʇʨʠ ʚʳʙʦʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʊʉ, ʧʨʠʙʦʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩ ʚ ʙrʨʘʥʥʳʤ ʊʉ. 
 

 
 
ɺ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʘʜʨʝʩ ʚʳʙʨʘʥʥʦʛʦ ʊʉ, ʘ ʪʘʢʞʝ ʢʦʨʦʪʢʠʡ ʦʙʱʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ (ʝʩʣʠ ʦʥʘ ʥʝ 
ʚ ʥʦʨʤʝ, ʠʣʠ ʝʩʪʴ ʦʪʢʣʶʯʝʥʥʳʝ ʊʉ). 
ɺʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʊʉ: ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴ, ʦʭʨʘʥʥʳʡ ʚʭʦʜ ʠ ʪ.ʜ. 
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ɺ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ ʚʳʚʦʜʠʪʩʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʊʉ. 
ɺ ʯʝʪʚʝʨʪʦʡ ʩʪʨʦʢʝ ʚʳʚʦʜʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʦʪʢʣʶʯʝʥ, ʜʣʷ ʋʉʂ ʊɼ ʟʘʙʣʦʢʠʨʦʚʘʥ / ʨʘʟʙʣʦʢʠʨʦʚʘʥ). 
 

F1 ʉʙʨʦʩ ʵʪʦʛʦ ʊʉ 

F2 [ʦʧʮʠʦʥʘʣʴʥʦ, ʟʘʚʠʩʠʪ ʦʪ ʊʉ] ɺʳʧʦʣʥʠʪʴ ʜʦʩʪʫʧʥʦʝ ʜʝʡʩʪʚʠʝ ʜʣʷ ʵʪʦʛʦ ʊʉ 
(ʥʘʧʨʠʤʝʨ, ʚʢʣʶʯʠʪʴ / ʚʳʢʣʶʯʠʪʴ ʩʠʨʝʥʫ ʠʣʠ ʨʝʣʝ, ʦʪʢʨʳʪʴ ʜʚʝʨʴ, ʝʩʣʠ ʵʪʦ 
ʪʦʯʢʘ ʜʦʩʪʫʧʘ) 

F4 [ʦʧʮʠʦʥʘʣʴʥʦ, ʟʘʚʠʩʠʪ ʦʪ ʊʉ] ʀʟʤʝʥʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʊʉ (ʧʦʢʘ 
ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʚ ʨʝʞʠʤ ʟʘʙʣʦʢʠʨʦʚʘʥ / 
ʨʘʟʙʣʦʢʠʨʦʚʘʥ) 

6.6 ʊʨʝʚʦʛʠ. 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʪʨʝʚʦʛʠ) 
ʈʘʟʜʝʣ ʤʝʥʶ çʊʨʝʚʦʛʠè ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʝʥʶ çʆʙʣʘʩʪʠè ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʦʥ ʦʪʦʙʨʘʞʘʝʪ ʪʦʣʴʢʦ ʦʙʣʘʩʪʠ ʠ ʊʉ, ʥʘʭʦʜʷʱʠʝʩʷ 
ʚ ʩʦʩʪʦʷʥʠʷʭ çʇʦʞʘʨ 1è, çʇʦʞʘʨ 2è, çʊʨʝʚʦʛʘè, çʇʨʦʥʠʢʥʦʚʝʥʠʝè ʠʣʠ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. ɺ ʦʩʪʘʣʴʥʦʤ ʦʥ ʧʦʣʥʦʩʪʴʶ 
ʘʥʘʣʦʛʠʯʝʥ ʧʫʥʢʪʫ ʤʝʥʶ ʆʙʣʘʩʪʠ. 

6.7 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ) 
ʉʤ. ʈʘʟʜʝʣ ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ. 

6.8 ɾʫʨʥʘʣ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʞʫʨʥʘʣ) 
ʈʘʟʜʝʣ ʤʝʥʶ çɾʫʨʥʘʣè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʝʪʴ ʧʦʩʣʝʜʥʠʝ ʩʦʙʳʪʠʷ ʚ ʩʠʩʪʝʤʝ. ʆʙʲʝʤ ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʛʦ 
ʚ ʧʨʠʙʦʨʝ ʞʫʨʥʘʣʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 2000 ʩʦʙʳʪʠʡ. 
ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʢʘʨʪʳ ʧʘʤʷʪʠ microSD, ʥʘ ʥʝʝ ʜʫʙʣʠʨʫʝʪʩʷ ʟʘʧʠʩʴ ʚʩʝʭ ʩʦʙʳʪʠʡ. ʆʙʲʝʤ ʞʫʨʥʘʣʘ ʥʘ ʢʘʨʪʝ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ 
ʠʩʭʦʜʷ ʠʟ ʨʘʩʭʦʜʘ 100 ʙʘʡʪ ʥʘ ʩʦʙʳʪʠʝ (ʥʘ SD ʢʘʨʪʫ ʞʫʨʥʘʣ ʧʠʰʝʪʩʷ ʚ ʪʝʢʩʪʦʚʦʡ ʬʦʨʤʝ, ʬʦʨʤʘʪ .csv). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 
ʫʩʪʘʥʦʚʢʝ ʢʘʨʪʳ 8 ɻʙʘʡʪ, ʦʙʲʝʤ ʞʫʨʥʘʣʘ ʩʦʩʪʘʚʠʪ 80 ʤʠʣʣʠʦʥʦʚ ʩʦʙʳʪʠʡ. ɾʫʨʥʘʣ ʥʘ ʢʘʨʪʝ ʧʘʤʷʪʠ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʥʘ 
ʢʦʤʧʴʶʪʝʨʝ ʧʨʠ ʧʦʤʦʱʠ ʩʯʠʪʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ microSD ʢʘʨʪʳ.  
 
 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʢʦʥʬʠʛʫʨʘʮʠʷʭ, ʜʘʶʱʠʭ ʙʦʣʴʰʝ 1 ʩʦʙʳʪʠʷ ʚ ʩʝʢʫʥʜʫ (ʥʘʧʨʠʤʝʨ, ʉʂʋɼ), ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʟʘʧʠʩʴ ʞʫʨʥʘʣʘ ʥʘ SD ʢʘʨʪʫ. ʇʦʵʪʦʤʫ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʥʘ ʦʪʢʣʶʯʝʥʘ ʚ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ Ÿ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ Ÿ ʚʝʩʪʠ ʞʫʨʥʘʣ ʥʘ SD. 

 
 

 
 
ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʝ ʚʳʚʦʜʠʪʩʷ ʚ ʦʜʥʫ ʩʪʨʦʢʫ: ʜʘʪʘ ʠ ʚʨʝʤʷ ʚ ʫʢʦʨʦʯʝʥʥʦʤ ʬʦʨʤʘʪʝ, ʧʠʢʪʦʛʨʘʤʤʘ ʩʦʙʳʪʠʷ, 
ʠʩʪʦʯʥʠʢ ʠʣʠ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʩʪʦʯʥʠʢʘ) ʨʘʩʰʠʬʨʦʚʢʘ ʩʦʙʳʪʠʷ. ɼʣʷ ʜʝʡʩʪʚʠʡ, ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʤ, ʚ ʢʘʯʝʩʪʚʝ 
ʠʩʪʦʯʥʠʢʘ ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ ʦʧʝʨʘʪʦʨʘ. 
 
ʇʠʢʪʦʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʚʳʟʚʘʚʰʠʭ ʩʦʙʳʪʠʷ ʩʤ ʚ ʨʘʟʜʝʣʘʭ ʉʪʘʪʫʩʳ ʦʙʣʘʩʪʝʡ ʠ ʉʪʘʪʫʩʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  
 
ʇʨʠ ʚʳʙʦʨʝ ʩʦʙʳʪʠʷ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʝʛʦ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʚʠʜʝ: 
 

 
 
ʌʦʨʤʘʪ ʩʦʙʳʪʠʡ, ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʫʩʘ ʊʉ/ʦʙʣʘʩʪʝʡ 

¶ ɼʘʪʘ ʠ ʚʨʝʤʷ 

¶ ʀʩʪʦʯʥʠʢ 

¶ ʊʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʩʦʙʳʪʠʷ 

¶ ʀʥʠʮʠʘʪʦʨ ʩʦʙʳʪʠʷ 
 

 
 
ʌʦʨʤʘʪ ʩʦʙʳʪʠʡ, ʜʝʡʩʪʚʠʡ ʦʧʝʨʘʪʦʨʘ 

¶ ɼʘʪʘ ʠ ʚʨʝʤʷ 

¶ ʂʦʤʘʥʜʘ 

¶ ʆʙʲʝʢʪ (ʢʦʪʦʨʦʤʫ ʧʦʜʘʥʘ ʢʦʤʘʥʜʘ, ʠʣʠ ʥʘʜ ʢʦʪʦʨʳʤ ʩʦʚʝʨʰʠʣʠ ʜʝʡʩʪʚʠʷ) 

¶ ʂʝʤ: (ʠʤʷ ʦʧʝʨʘʪʦʨʘ) 
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ʅʘ ʵʢʨʘʥʝ ʧʦʜʨʦʙʥʦʩʪʝʡ ʧʨʠʤʝʥʠʤʳ ʩʣʝʜʫʶʱʠʝ ʢʣʘʚʠʰʠ: 
 

Ƹƶ ʇʨʦʢʨʫʪʢʘ ʪʝʢʩʪʘ ʩʦʙʳʪʠʷ. 

# ʇʝʨʝʭʦʜ ʥʘ ʦʜʥʦ ʩʦʙʳʪʠʝ ʚʚʝʨʭ 

0 ʇʝʨʝʭʦʜ ʥʘ ʦʜʥʦ ʩʦʙʳʪʠʝ ʚʥʠʟ 

6.9 ɹʣʦʢʠʨʦʚʢʘ ʢʣʘʚʠʘʪʫʨʳ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʙʣʦʢʠʨʦʚʢʘ ʢʣʘʚʠʘʪʫʨʳ) 
ɼʘʥʥʳʡ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʦʟʚʦʣʷʝʪ ʥʝʤʝʜʣʝʥʥʦ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʢʦʥʩʦʣʴ ʜʦ ʚʚʦʜʘ ʧʘʨʦʣʷ. ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 
ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʨʝʚʦʛʘʭ, ʘ ʧʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ - ʪʝʢʫʱʝʝ ʚʨʝʤ.̫ F-ʢʣʘʚʠʰʠ ʙʣʦʢʠʨʫʶʪʩʷ. 

6.10 ʊʝʩʪ (ʪʦʣʴʢʦ ʇʇʂ-ʄ) 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʪʝʩʪ) 
ʈʘʟʜʝʣ ʤʝʥʶ ʪʝʩʪ ʩʦʜʝʨʞʠʪ ʪʨʠ ʢʦʤʘʥʜʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʙʦʨʘ. 
 

 
 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʪʝʩʪ Ÿ ʢʣʘʚʠʘʪʫʨʳ) 
 

  
 
 (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʪʝʩʪ Ÿ ʠʥʜʠʢʘʪʦʨʦʚ) 
ʇʦʨʷʜʦʢ ʠʥʜʠʢʘʮʠʠ: ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ, ʞʝʣʪʳʡ, ʚʳʢʣ. 
ʇʦʨʷʜʦʢ ʩʤʝʥʳ ʠʥʜʠʢʘʪʦʨʦʚ: ʚʝʨʭʥʠʡ ʧʨʘʚʳʡ, ʚʝʨʭʥʠʡ ʣʝʚʳʡ, F1, F2, F3, F4. 
ʆʧʝʨʘʪʦʨ ʜʦʣʞʝʥ ʚʠʟʫʘʣʴʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʘ ʠ ʨʘʙʦʪʫ ʚʩʝʭ ʠʥʜʠʢʘʪʦʨʦʚ. 
 
 (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʪʝʩʪ Ÿ ʩʠʛʥʘʣʠʟʘʪʦʨʳ) 
ʆʧʝʨʘʪʦʨ ʜʦʣʞʝʥ ʚʠʟʫʘʣʴʥʦ ʠ ʘʢʫʩʪʠʯʝʩʢʠ ʥʘʙʣʶʜʘʪʴ ʨʘʙʦʪʫ ʚʩʝʭ ʦʧʦʚʝʱʘʪʝʣʝʡ. 
 

 
 
ʆʧʦʚʝʱʘʪʝʣʠ  ʚʢʣʶʯʘʶʪʩʷ / ʚʳʢʣʶʯʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ F-ʢʣʘʚʠʰʘʤʠ. 

6.11 ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ) 
ɺ ʵʪʦʤ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʠʢʪʦʛʨʘʤʤʳ ʠ ʧʦʷʩʥʝʥʠʷ ʢ ʥʠʤ 
 

 
 

6.12 ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ) 
ʄʝʥʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʤʦʪʨʝʪʴ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʩʢʨʠʧʪʘʤʠ: 
 

 
 
 
 
 
 
 
 
 

ʆʪʦʙʨʘʞʘʝʪʩʷ 
ʥʘʞʘʪʘʷ  
ʢʣʘʚʠʰʘ 
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6.13 Switch language / çʉʤʝʥʠʪʴ ʷʟʳʢè 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ switch language) 
ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʤʦʞʥʦ F-ʢʣʘʚʠʰʘʤʠ ʩʤʝʥʠʪʴ ʪʝʢʫʱʠʡ ʷʟʳʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʙʦʨʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ 
ʜʦʩʪʫʧʥʳ ʈʫʩʩʢʠʡ ʠ English. ʇʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʷʟʳʢʘ ʠʤʝʥʘ ʦʙʣʘʩʪʝʡ, ʫʨʦʚʥʝʡ ʜʦʩʪʫʧʘ, ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝ ʠʟʤʝʥʷʶʪʩʷ 
(ʦʩʪʘʶʪʩʷ ʥʘ ʪʦʤ ʷʟʳʢʝ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʠ ʚʚʝʜʝʥʳ). 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʥʘʟʚʘʥʠʝ ʧʫʥʢʪʘ ʚ ʘʥʛʣʦʷʟʳʯʥʦʤ ʤʝʥʶ ʥʘʧʠʩʘʥʦ ʧʦ-ʨʫʩʩʢʠ (çʉʤʝʥʠʪʴ ʷʟʳʢè).  
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7 ʈʘʙʦʪʘ ʧʦʜʩʠʩʪʝʤ 

7.1 ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

 

1 ʃʦʛʠʢʘ ʨʘʙʦʪʳ ʇʇʂ çʈʫʙʠʢʦʥè ʦʩʥʦʚʘʥʘ ʥʘ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʝʡ. ʊ.ʝ., ʝʩʣʠ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʚ 
ʦʙʣʘʩʪʠ ʧʨʠʜʝʪ ʩʦʩʪʦʷʥʠʝ çʅʝʠʩʧʨʘʚʥʦʩʪʴè, ʪʦ ʠ ʦʙʣʘʩʪʴ ʧʝʨʝʡʜʝʪ ʚ ʵʪʦ ʩʦʩʪʦʷʥʠʝ. ʇʦʩʣʝ ʯʝʛʦ ʦʥʘ ʚʢʣʶʯʠʪ ʚʩʝ 
ʚʳʭʦʜʳ ʚ ʥʝʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʢʣʶʯʠʪʩɹʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ (ʊʉ çɺʳʭʦʜ ʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʣʠ 
çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜè, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʡ ʥʘ çʅʝʠʩʧʨʘʚʥʦʩʪʴè). 

2 ʆʙʣʘʩʪʠ ʤʦʛʫʪ ʚʳʩʪʨʘʠʚʘʪʴʩʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ (ʦʙʣʘʩʪʴ ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʚ ʦʙʣʘʩʪʴ) ʧʨʠ ʧʦʤʦʱʠ 
ʩʩʳʣʦʢ. ʆʙʣʘʩʪʴ, ʩʦʜʝʨʞʘʱʘʷ ʚ ʩʝʙʝ ʩʩʳʣʢʠ ʥʘ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ, ʫʯʠʪʳʚʘʝʪ ʠʭ ʩʦʩʪʦʷʥʠʝ ʚ ʩʚʦʝʤ ʩʪʘʪʫʩʝ ʠ 
ʧʝʨʝʭʦʜʠʪ ʚ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʦʝ. 

3 ʆʙʣʘʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩɹʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʦʩʪʦʷʥʠʷʭ, ʧʨʠ ʵʪʦʤ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 
ʧʨʠʦʨʠʪʝʪʥʦʝ, ʪ.ʝ. ʦʙʣʘʩʪʴ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʭʦʜʠʪʩɹʷ ʚ ʩʦʩʪʦʷʥʠʷʭ çʇʦʞʘʨ 1è ʠ çʅʝʠʩʧʨʘʚʥʦʩʪèɹ, ʥʦ 
ʦʪʦʙʨʘʞʘʪʴʩʷ ʙʫʜʝʪ çʇʦʞʘʨ 1è. ɺʩʝ ʩʦʩʪʦʷʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʘʩʴ ʦʙʣʘʩʪʴ, ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʞʫʨʥʘʣʝ 
ʩʦʙʳʪʠʡ. 

4 ʆʜʥʦ ʊʉ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥʦ ʪʦʣʴʢʦ ʚ ʦʜʥʫ ʦʙʣʘʩʪʴ. 

 

7.1.1 ʉʪʘʪʫʩʳ ʦʙʣʘʩʪʝʡ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʦʩʥʦʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʙʣʘʩʪʠ, ʥʘʯʠʥʘʷ ʦʪ ʚʳʩhʝʛʦ ʧʨʠʦʨʠʪʝʪʘ ʜʦ ʥʠʟʰʝʛʦ: 

 

ʉʦʩʪʦʷʥʠʝ ʦʙʣʘʩʪʠ ʇʠʢʪʦʛʨʘʤʤʘ ʂʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʂʦʤʫ ʧʝʨʝʜʘʝʪ 

ɺ ʩʙʨʦʩʝ  ʇʦ ʢʦʤʘʥʜʝ ʦʧʝʨʘʪʦʨʘ. - 

ʇʫʩʢ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ / 
ʇʫʩʢ ʧʨʦʰʝʣ 

 
ʇʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʟʘʜʝʨʞʢʠ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ (ʵʚʘʢʫʘʮʠʠ). 

ɺʢʣ. ʊʉ çɺʳʭʦʜ ʇʫʩʢ ɸʋʇʊè,  
ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʇʫʩʢ, 
ʇʫʩʢ ʧʨʦʰʝʣ), 
ɺʢʣ. ʊʉ çʉʠʛʥʘʣʠʟʘʪʦʨè 
(ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʇʫʩʢ, ʇʫʩʢ 
ʧʨʦʰʝʣ) 

ʕʚʘʢʫʘʮʠʷ 
 

ʉʨʘʙʦʪʘʣʦ ʊʉ ñɼʠʩʪʘʥʮʠʦʥʥʳʡ ʧʫʩʢò, 
ʠʣʠ ʝʩʣʠ ʦʙʣʘʩʪʴ ʚ ʩʦʩʪʦʷʥʠʠ çʇʦʞʘʨ 2è 
ʠ ʘʚʪʦʤʘʪʠʢʘ ʚʢʣʶʯʝʥʘ. 

ɺʢʣ. ʊʉ çɺʳʭʦʜ ʵʚʘʢʫʘʮʠʷè,  
ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ 
ʕʚʘʢʫʘʮʠʶ), 
ɺʢʣ. ʊʉ çʉʠʛʥʘʣʠʟʘʪʦʨè 
(ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʕʚʘʢʫʘʮʠʶ) 

ʇʦʞʘʨ 2 
  

ʊʉ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè (ʝʩʣʠ 
ʩʨʘʙʦʪʘʣʦ ʙʦʣʴʰʝ ʟʘʜʘʥʥʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ), ʊʉ çʈʫʯʥʦʡ ʧʦʞʘʨʥʳʡ 
ʠʟʚʝʱʘʪʝʣʴè 

ɺʢʣ. ʊʉ çɺʳʭʦʜ ʇʦʞʘʨ 2è,  
ɺʢʣ. ʊʉ çɺʳʭʦʜ ʇʦʞʘʨ 1è, 
ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ 
ʇʦʞʘʨ 2), ʊʉ çʉʠʛʥʘʣʠʟʘʪʦʨè 
(ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʇʦʞʘʨ 2), 
ʦʙʣʘʩʪʷʤ ʠʤʝʶʱʠʤ ʩʩʳʣʢʫ ʥʘ 
ʵʪʫ. 

ʇʦʞʘʨ 1 
 

ʊʉ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè 
 

ɺʢʣ. ʊʉ çɺʳʭʦʜ ʇʦʞʘʨ 1è,  
ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ 
ʇʦʞʘʨ 1), ʊʉ çʉʠʛʥʘʣʠʟʘʪʦʨè 
(ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʇʦʞʘʨ 1), 
ʦʙʣʘʩʪʷʤ ʠʤʝʶʱʠʤ ʩʩʳʣʢʫ ʥʘ 
ʵʪʫ. 

ʊʨʝʚʦʛʘ 
 

ɽʩʣʠ ʊʉ çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʠ ʊʉ çʋʉʂ 
ʊɼè ʚ ʪʨʝʚʦʛʝ, ʘ ʦʙʣʘʩʪʴ ʥʘ ʦʭʨʘʥʝ, ʠʣʠ 
ʫ ʊʉ ʦʪʤʝʯʝʥʘ ʦʧʮʠʷ 24ʯ. 
ɸ ʪʘʢʞʝ ʧʦ ʠʩʪʝʯʝʥʠʶ ʟʘʜʝʨʞʢʠ ʪʨʝʚʦʛʠ. 

ɺʢʣ. ʊʉ çɺʳʭʦʜ ʊʨʝʚʦʛʘè,  
ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ 
ʊʨʝʚʦʛʫ), ʊʉ çʉʠʛʥʘʣʠʟʘʪʦʨè 
(ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʊʨʝʚʦʛʫ), 
ʦʙʣʘʩʪʷʤ ʠʤʝʶʱʠʤ ʩʩʳʣʢʫ ʥʘ 
ʵʪʫ. 

ʇʨʦʥʠʢʥʦʚʝʥʠʝ 
 

ɽʩʣʠ ʊʉ çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʠ ʊʉ çʋʉʂ 
ʊɼè ʩ ʦʧʮʠʝʡ çʇʨʦʥʠʢʥʦʚʝʥʠʝè ʚ 
ʪʨʝʚʦʛʝ, ʘ ʦʙʣʘʩʪʴ ʥʘ ʦʭʨʘʥʝ, ʠʣʠ ʫ ʊʉ 
ʦʪʤʝʯʝʥʘ ʦʧʮʠʷ 24ʯ. 
ɸ ʪʘʢʞʝ ʧʦ ʠʩʪʝʯʝʥʠʶ ʟʘʜʝʨʞʢʠ ʪʨʝʚʦʛʠ. 

ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ 
ʇʨʦʥʠʢʥʦʚʝʥʠʝ), ʊʉ 
çʉʠʛʥʘʣʠʟʘʪʦʨè (ʥʘʩʪʨʦʝʥʥʳʡ 
ʥʘ ʇʨʦʥʠʢʥʦʚʝʥʠʝ), ʦʙʣʘʩʪʷʤ 
ʠʤʝʶʱʠʤ ʩʩʳʣʢʫ ʥʘ ʵʪʫ. 
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ʅʝʠʩʧʨʘʚʥʦʩʪʴ  ʃʶʙʦʝ ʊʉ ʚ ʦʙʣʘʩʪʠ ʊʉ çɺʳʭʦʜ ʅʝʠʩʧʨʘʚʥʦʩʪʴè,  
ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜè 
(ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ 
ʅʝʠʩʧʨʘʚʥʦʩʪʴ), ʊʉ 
çʉʠʛʥʘʣʠʟʘʪʦʨè (ʥʘʩʪʨʦʝʥʥʳʡ 
ʥʘ ʅʝʠʩʧʨʘʚʥʦʩʪʴ), ʦʙʣʘʩʪʷʤ 
ʠʤʝʶɦʠʤ ʩʩʳʣʢʫ ʥʘ ʵʪʫ. 

ʅʝ ʛʦʪʦʚʘ 
 

ɽʩʣʠ ʊʉ çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʠ ʊʉ çʋʉʂ 
ʊɼè ʥʝ ʛʦʪʦʚʳ, ʘ ʦʙʣʘʩʪʴ ʥʝ ʥʘ ʦʭʨʘʥʝ. 

ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʅʝ 
ʛʦʪʦʚ), ʊʉ çʉʠʛʥʘʣʠʟʘʪʦʨè 
(ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʅʝ ʛʦʪʦʚ), 
ʦʙʣʘʩʪʷʤ ʠʤʝʶʱʠʤ ʩʩʳʣʢʫ ʥʘ 
ʵʪʫ. 

ʅʘ ʦʭʨʘʥʝ / 
ɸʚʪʦʤʘʪʠʢʘ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ 
ʚʢʣʶʯʝʥʘ 

 /  
ʇʦʩʣʝ ʢʦʤʘʥʜʳ ɺʟʷʪʴ (ʦʪ ʊʉ, ʚʝʨʭʥʝʡ 
ʦʙʣʘʩʪʠ ʠʣʠ ʤʝʥʶ - ʩʤ. ʦʧʠʩʘʥʠʝ 
ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ) ʠʣʠ ʧʦ 
ʠʩʪʝʯʝʥʠʶ ɿʘʜʝʨʞʢʠ ʚʟʷʪʠʷ - ʚ ʪʦʤ 
ʩʣʫʯʘʝ, ʝʩʣʠ ʚʩʝ ʊʉ ʚ ʦʙʣʘʩʪʠ ʙʳʣʠ ʚ 
ʩʦʩʪʦʷʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʧʦ ʦʢʦʥʯʘʥʠʶ 
ʟʘʜʝʨʞʢʠ 

ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʅʘ 
ʦʭʨʘʥʝ / ɸʚʪʦʤʘʪʠʢʘ ʚʢʣ.), ʊʉ 
çʉʠʛʥʘʣʠʟʘʪʦʨè (ʥʘʩʪʨʦʝʥʥʳʡ 
ʥʘ ʅʘ ʦʭʨʘʥʝ / ɸʚʪʦʤʘʪʠʢʘ 
ʚʢʣ.) 

ɿʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠ 
 

ɽʩʣʠ ʦʙʣʘʩʪʴ ʙʳʣʘ ʥʘ ʦʭʨʘʥʝ ʠ 
ʩʨʘʙʦʪʘʣʦ ʊʉ çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʠʣʠ ʊʉ 
çʋʉʂ ʊɼè ʩ ʦʧʮʠʝʡ ɿʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠ, ʠ 
ʧʨʠ ʵʪʦʤ ʚ ʥʘʩʪʨʦʡʢʘʭ ʦʙʣʘʩʪʠ ʫʢʘʟʘʥʦ 
ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʪʨʝʚʦʛʠ, ʦʪʣʠʯʥʦʝ ʦʪ 
ʥʫʣʷ. 

ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ 
ɿʘʜʝʨʞʢʫ ʪʨʝʚʦʛʠ), ʊʉ 
çʉʠʛʥʘʣʠʟʘʪʦʨè (ʥʘʩʪʨʦʝʥʥʳʡ 
ʥʘ ɿʘʜʝʨʞʢʫ ʪʨʝʚʦʛʠ) 

ɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷ 
 

ʇʦʩʣʝ ʢʦʤʘʥʜʳ ʚʟʷʪʴ (ʦʪ ʊʉ ʠʣʠ ʤʝʥʶ -  
ʩʤ. ʦʧʠʩʘʥʠʝ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ), 
ʝʩʣʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʴ ʊʉ çʊʨʝʚʦʞʥʳʡ 
ʚʭʦʜè ʠ ʊʉ çʋʉʂ ʊɼè ʩ ʦʧʮʠʝʡ 
ɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷ, ʠ ʧʨʠ ʵʪʦʤ ʚ 
ʥʘʩʪʨʦʡʢʘʭ ʦʙʣʘʩʪʠ ʫʢʘʟʘʥʦ ʚʨʝʤʷ 
ʟʘʜʝʨʞʢʠ ʚʟʷʪʠʷ, ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ. 

ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ 
ɺʟʷʪʠʝ ʩ ʟʘʜʝʨʞʢʦʡ), ʊʉ 
çʉʠʛʥʘʣʠʟʘʪʦʨè (ʥʘʩʪʨʦʝʥʥʳʡ 
ʥʘ ɺʟʷʪʠʝ ʩ ʟʘʜʝʨʞʢʦʡ) 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 
ʩʠʛʥʘʣ 

 
ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʦʜʥʦʛʦ ʠʟ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʦʚ ʦʙʣʘʩʪʠ 

ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè (ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ), ʊʉ 
çʉʠʛʥʘʣʠʟʘʪʦʨè (ʥʘʩʪʨʦʝʥʥʳʡ 
ʥʘ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ) 

ɽʩʪʴ ʊʉ ʚ ʨʝʤʦʥʪʝ 
ʠʣʠ ʦʙʭʦʜʝ 

 ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʚ ʨʝʤʦʥʪ ʊʉ ʦʧʝʨʘʪʦʨʦʤ 
ʠʣʠ ʘʚʪʦʦʙʭʦʜʝ. 

- 

ʅʦʨʤʘ (ɻʦʪʦʚʘ ʢ 
ʚʟʷʪʠʶ) 

 
ʂʦʛʜʘ ʦʙʣʘʩʪʴ ʚ ʥʦʨʤʝ ʠʣʠ ʧʦʩʣʝ 
ʫʜʘʯʥʦʛʦ ʩʙʨʦʩʘ. 

ɺʢʣ. ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜè ʩʦ ʚʩʝʤʠ 
ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʦʧʮʠʷʤʠ ʠ 
ʛʘʣʦʯʢʦʡ çɺʳʭʦʜ 
ʠʥʚʝʨʪʠʨʦʚʘʥè 

7.1.2 ʉʪʘʪʫʩʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʉʪʘʪʫʩʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʦʙʣʘʩʪʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʩʤ. ʈʘʟʜʝʣ  
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʊʉ. 
 
ʊʘʙʣʠʮʘ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʦ ʧʨʠʦʨʠʪʝʪʫ ʩʦʩʪʦʷʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʉʦʩʪʦʷʥʠʝ ʊʉ ʇʠʢʪʦʛʨʘʤʤʘ ʆʧʠʩʘʥʠʝ ʇʦʩʣʝʜʩʪʚʠʷ ʚ ʦʙʣʘʩʪʠ 

ɺ ʩʙʨʦʩʝ    

ʇʦʞʘʨ 2 
(ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 
ʇʦʞʘʨ 1) 

 
ʇʦʷʚʠʣʦʩʴ ʤʠʥʠʤʫʤ 2 ʩʠʛʥʘʣʘ ʦ ʧʦʞʘʨʝ ʥʘ 
ʦʜʥʦʤ ʊʉ (ʙʳʚʘʝʪ ʥʘ ɸʈ1, 3-ʤ ʰʣʝʡʬʝ ɸʈ5 ʠ 
ʉʂʐʉ-01), ʠʣʠ ʩʨʘʙʦʪʘʣʦ ʊʉ çʈʫʯʥʦʡ 
ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè. 
 

ɺʳʟʳʚʘʝʪ ʇʦʞʘʨ 2 ʚ 
ʦʙʣʘʩʪʠ. 

ʇʦʞʘʨ 1 
 

ʉʠʛʥʘʣ ʇʦʞʘʨ ʦʪ ʊʉ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè. 
 

ɺʳʟʳʚʘʝʪ ʇʦʞʘʨ 1 ʚ 
ʦʙʣʘʩʪʠ. 

ʊʨʝʚʦʛʘ / 
ʇʨʦʥʠʢʥʦʚʝʥʠʝ 

 
ʆʭʨʘʥʥʳʡ ʩʠʛʥʘʣ ʦ ʩʨʘʙʘʪʳʚʘʥʠʠ ʦʪ ʊʉ ʪʠʧʘ 
çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʠ çʋʉʂ ʊɼè 

ɺʳʟʳʚʘʝʪ ʊʨʝʚʦʛʫ ʠʣʠ 
ʇʨʦʥʠʢʥʦʚʝʥʠʝ, ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʊʉ 

ʅʝʪ ʩʚʷʟʠ 
 

ʇʦʪʝʨʷ ʩʚʷʟʠ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʩʨʝʜʩʪʚʘ. 

ɺʳʟʳʚʘʝʪ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ   ʉʠʛʥʘʣ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʩʨʝʜʩʪʚʘ. 

ɺʳʟʳʚʘʝʪ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
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ʅʝ ʛʦʪʦʚ 
 

ʆʭʨʘʥʥʳʡ ʩʠʛʥʘʣ ʦ ʩʨʘʙʘʪʳʚʘʥʠʠ ʦʪ ʊʉ ʪʠʧʘ 
çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʠ çʋʉʂ ʊɼè, ʢʦʛʜʘ ʦʙʣʘʩʪʴ 
ʥʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʭʨʘʥʝ, ʠ ʥʝ ʩʪʦʠʪ ʛʘʣʦʯʢʘ 
ç24 ʯʘʩʘè ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʊʉ. 

ɺʳʟʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ ʥʝ 
ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʦʩʪʘʥʦʚʢʝ ʥʘ 
ʦʭʨʘʥʫ ʦʙʣʘʩʪʠ. 

ɺʢʣʶʯʝʥʦ 
 

ɼʣʷ ʊʉ ʪʠʧʘ çɺrʭʦʜè ʦʟʥʘʯʘʝʪ ʝʛʦ ʚʢʣʶʯʝʥʠʝ. 
ɼʣʷ ʊʉ ʪʠʧʘ çɺʭʦʜè - ʩʨʘʙʘʪʳʚʘʥʠʝ (ʝʩʣʠ ʵʪʦ 
ʥʝ ʦʭʨʘʥʥʦʝ ʠʣʠ ʧʦʞʘʨʥʦʝ ʊʉ). 

- 

ɺʳʢʣʶʯʝʥʦ 
 

ʊʉ ʪʠʧʘ çɺʳʭʦʜè ʚʳʢʣʶʯʝʥʦ. - 

ɺ ʨʝʤʦʥʪʝ / ʚ 
ʦʙʭʦʜʝ 

 ʊʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʚ ʨʝʤʦʥʪʝ, ʝʛʦ 
ʩʦʩʪʦʷʥʠʝ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʦʙʣʘʩʪʴʶ 

ɺʳʟʳʚʘʝʪ ʩʦʩʪʦʷʥʠʝ çɽʩʪʴ 
ʊʉ ʚ ʨʝʤʦʥʪʝè 

ɺ ʥʦʨʤʝ 
 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʚ ʥʦʨʤʝ ʅʦʨʤʘ ʝʩʣʠ ʚʩʝ ʊʉ ʦʙʣʘʩʪʠ 
ʚ ʥʦʨʤʝ. 

 

7.2 ʌʦʥʦʚʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 

ɺʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʈʫʙʠʢʦʥʘ ð ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʥʘʩʪʨʦʝʢ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ. 
ʇʇʂ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠʤʝʶʱʝʛʦʩʷ ʚ 
ʢʦʥʬʠʛʫʨʘʮʠʠ, ʇʇʂ ʧʨʦʚʝʨʷʝʪ, ʯʪʦ ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʜʘʥʥʳʤ ʚ ʭʨʘʥʷʱʝʡʩʷ ʚ ʇʇʂ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʠ ʝʩʣʠ ʦʥʠ 
ʦʪʣʠʯʘʶʪʩʷ, ʟʘʛʨʫʞʘʝʪ ʚ ʫʩʪʨʦʡʩʪʚʦ ʧʨʘʚʠʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ. ɸʥʘʣʦʛʠʯʥʦ, ʂɸ2 ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʚʝʨʷʝʪ, ʯʪʦ ʥʘʩʪʨʦʡʢʠ 
ʚʩʝʭ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʥʝʤʫ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʜʘʥʥʳʤ. 
 
ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʦʯʝʚʠʜʥʳʤ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʵʬʬʝʢʪʘʤ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢ ʇʇʂ (ʂɸ2), ʚ ʢʦʪʦʨʳʡ ʫʞʝ ʟʘʛʨʫʞʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ, 
ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʧʨʘʚʠʣʴʥʳʝ ʢʦʨʦʪʢʠʝ ʘʜʨʝʩʘ. ʇʇʂ ʙʫʜʝʪ ʠʭ ʧʦʦʯʝʨʝʜʥʦ ʧʨʦʚʝʨʷʪʴ, ʧʦ ʧʦʨʷʜʢʫ ʘʜʨʝʩʦʚ, ʠ ʝʩʣʠ 
ʥʘ ʢʘʢʦʤ-ʪʦ ʘʜʨʝʩʝ ʦʙʥʘʨʫʞʠʪʩʷ ʥʝ ʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ, ʪʦ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ ʥʘʟʥʘʯʝʥʦ ʥʘ ʘʜʨʝʩ 0 
(ʥʝʚʦʟʤʦʞʥʳʡ ʘʜʨʝʩ), ʯʪʦʙʳ ʥʝ ʤʝʰʘʣʦ ʧʦʢʘ, ʘ ʵʪʦʪ ʘʜʨʝʩ ʙʫʜʝʪ ʥʘʟʥʘʯʝʥ ʧʨʘʚʠʣʴʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʩ ʟʘʜʘʥʥʳʤ ʩʝʨʠʡʥʳʤ 
ʥʦʤʝʨʦʤ (ʝʩʣʠ, ʢʦʥʝʯʥʦ, ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʫʞʝ ʧʦʜʢʣʶʯʝʥʦ). ʇʦʵʪʦʤʫ ʠʥʦʛʜʘ ʚʨʝʤʝʥʥʦ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʥʫʣʝʚʦʡ 
ʘʜʨʝʩ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʦʥʘʣʘʜʢʠ, ʝʩʣʠ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʝʱʝ ʥʝʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. 
 
ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʩʝʭ ʩʝʪʝʚʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ (ʫʩʪʨʦʡʩʪʚ ʥʘ RS485 ʣʠʥʠʠ) ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʢʘʞʜʦʤ ʠʭ ʚʳʭʦʜʝ 
ʥʘ ʩʚʷʟʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʇʇʂ. 
 
ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʦʚʦʜʠʪʩʷ  ʯʪʝʥʠʝʤ ʠʣʠ ʟʘʧʠʩʴʶ ʧʦ ʦʜʥʦʤʫ ʙʘʡʪʫ 7..10 ʨʘʟ ʚ ʩʝʢʫʥʜʫ 
(ʝʩʣʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʠʢʘʢʦʡ ʠʥʦʡ ʘʢʪʠʚʥʦʩʪʠ). ɺʩʝʛʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ɸʋ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ 16 ʙʘʡʪ, ʧʦʵʪʦʤʫ ʧʦʣʥʳʡ ʮʠʢʣ 
ʯʪʝʥʠʷ ʠʟ ɸʋ ʠ (ʝʩʣʠ ʦʪʣʠʯʘʝʪʩʷ) ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʧʠʩʠ ʧʨʘʚʠʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ɸʋ ʟʘʡʤʝʪ ʦʢʦʣʦ 4 ʩʝʢʫʥʜ. ʇʨʠ ʥʘʣʠʯʠʠ 255 
ʫʩʪʨʦʡʩʪʚ ʥʘ ʰʣʝʡʬʝ ʧʦʣʥʦʩʪʴʶ ʚʩʝ ɸʋ ʙʫʜʫʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʩʠʥʭʨʦʥʠʟʦʚʘʥʳ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 1000 ʩʝʢ (~20 ʤʠʥʫʪ). 
ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʣʶʙʦʛʦ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ) ʇʇʂ ʯʘʩʪʦ ʥʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʯʪʦ 
ʙʳʣʦ ʠʟʤʝʥʝʥʦ ʠ ʥʘʯʠʥʘʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʵʪʦʤ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ. ʇʦʢʘ ʥʝ ʟʘʚʝʨʰʠʪʩʷ ʧʝʨʚʳʡ ʮʠʢʣ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʚ ʤʝʥʶ çʫʩʪʨʦʡʩʪʚʘè ʧʦʤʝʯʝʥʳ ʟʥʘʯʢʦʤ òSò. ɽʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʠʣʦ ʠʟʤʝʥʝʥʠʷ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʥʦ ʙʫʜʝʪ ʧʝʨʝʟʘʧʫʱʝʥʦ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʟʘʥʦʚʦ ʠʥʠʮʠʘʣʠʟʦʚʘʪʴʩʷ. ɺʩʝ ʵʪʦ ʚʨʝʤʷ ʚ 
ʤʝʥʶ çʫʩʪʨʦʡʩʪʚʘè ʜʣʷ ʥʝʛʦ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʦʩʪʦʷʥʠʝ çʦʞʠʜʘʥʠʝ ʛʦʪʦʚʥʦʩʪʠè. 
 
ʆʩʦʙʥʷʢʦʤ ʩʪʦʠʪ ʂɼ2. ɺ ʥʝʛʦ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʢʘʨʪʳ ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚ ʥʝʤ ʙʳʪʴ, ʠ, ʝʩʣʠ ʂɼ2 ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʘʤʷʪʠ, 
ʜʨʫʛʠʝ ʥʘʩʪʨʦʡʢʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦ, ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ. ʏʪʦʙʳ ʥʝ ʤʝʰʘʪʴ ʜʨʫʛʠʤ ʦʧʝʨʘʮʠʷʤ, 
ʯʪʝʥʠʝ/ʟʘʧʠʩʴ ʢʘʨʪ ʚ ʂɼ2 ʧʨʦʠʩʭʦʜʠʪ ʨʘʟ ʚ 64 ʦʙʨʘʱʝʥʠʷ ʢ ʵʪʦʤʫ ʂɼ2. ɺ ʦʜʥʦʤ ʧʘʢʝʪʝ ʠʜʝʪ ʯʪʝʥʠʝ/ʟʘʧʠʩʴ ʧʨʠʤʝʨʥʦ 60 
ʢʘʨʪ. ʇʨʠ, ʩʢʘʞʝʤ, ʪʠʧʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 32 ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʣʠʥʠʠ RS485, ʥʘ ʩʢʦʨʦʩʪʠ 19200, ʮʠʢʣ ʦʧʨʦʩʘ ʩʦʩʪʘʚʠʪ ʧʨʠʤʝʨʥʦ 
1 ʩʝʢʫʥʜʫ (ʝʩʣʠ ʥʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʣʠʥʠʠ ʠ ʥʝʪ ʦʪʩʫʪʩʪʚʫʶʱʠʭ / ʧʨʦʧʘʚʰʠʭ ʩʦ ʩʚʷʟʠ ʫʩʪʨʦʡʩʪʚ) . ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 30 ʢʘʨʪ ʚ ʩʝʢʫʥʜʫ. ɽʩʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʘʨʪ ʚ ʩʠʩʪʝʤʝ 10 000, ʦʥʠ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʩʠʥʭʨʦʥʠʟʦʚʘʥʳ ʟʘ 300 ʩʝʢʫʥʜ (5 ʤʠʥʫʪ). ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ 
ʩʚʷʟʠ ʇʇʂ ʩ ʂɼ2 ʧʨʦʚʝʨʢʫ ʢʘʨʪ ʧʨʦʚʦʜʠʪ ʇʇʂ, ʧʦʵʪʦʤʫ ʟʘʜʝʨʞʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ 
ʧʨʦʧʫʩʪʠʪ ʯʝʣʦʚʝʢʘ ʚ ʜʚʝʨʴ ʝʱʝ 5 ʤʠʥʫʪ ʧʦʩʣʝ ʝʛʦ ʟʘʛʨʫʟʢʠ ʚ ʇʇʂ. 
 

7.3 ʇʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ 

1 ʅʝ ʥʫʞʥʦ ʩʪʘʚʠʪʴ ʦʙʣʘʩʪʴ ʧʦʜ ʦʭʨʘʥʫ ʜʣʷ ʨʘʙʦʪʳ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ɺʩʝ ʧʦʞʘʨʥʳʝ ʠʟʚʝʱʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ 
ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʚʩʝʛʜʘ. 

2 ʇʦʞʘʨʥʳʝ ʠʟʚʝʱʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʳ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʊʉ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè ʠʣʠ ʊʉ çʈʫʯʥʦʡ 
ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè.  

3 ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʊʉ çʈʫʯʥʦʡ ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣèɹ, ʝʛʦ ʦʙʣʘʩʪʴ ʚʩʝʛʜʘ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è. 

4 ɽʩʣʠ ʩʨʘʙʦʪʘʣ ʭʦʪʷ ʙʳ ʦʜʠʥ ʊʉ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè, ʪʦ ʝʛʦ ʦʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 1è. ʇʦ 
ʫʤʦʣʯʘʥʠʶ, ʦʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è ʧʦʩʣʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʚʫʭ ʪʘʢʠʭ ʊʉ. ʂʦʣʠʯʝʩʪʚʦ 
ʩʨʘʙʦʪʘʚʰʠʭ çʇʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡè ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʙʣʘʩʪʠ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è ʤʦʞʥʦ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʚ 
ʧʦʞʘʨʥʳʭ ʥʘʩʪʨʦʡʢʘʭ ʦʙʣʘʩʪʠ. 

5 ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʣʘʩʪʴ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 1è, ʚʢʣʶʯʘʪʩʷ ʚʩʝ ʊʉ ʚ ʦʙʣʘʩʪʠ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʝ ʢʘʢ 
çɺʳʭʦʜ ʧʦʞʘʨ 1è ʠʣʠ çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜè (ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʡ ʥʘ çʇʦʞʘʨ 1è). 

6 ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʣʘʩʪʴ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è, ʚʢʣʶʯʘʪʩʷ ʚʩʝ ʊʉ ʚ ʦʙʣʘʩʪʠ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʝ ʢʘʢ 
çɺʳʭʦʜ ʧʦʞʘʨ 1è, çɺʳʭʦʜ ʧʦʞʘʨ 2è ʠʣʠ çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜè (ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʡ ʥʘ çʇʦʞʘʨ 2è). 

7 ʉʙʨʦʩʠʪʴ ʩʨʘʙʦʪʘʚʰʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʚ ʢʦʥʩʦʣʠ ʤʦʞʥʦ ʢʣʘʚʠʰʝʡ F1 ʠʟ ʤʝʥʶ ʊʨʝʚʦʞʥʳʡ ʨʝʞʠʤ, 
ʘʚʪʦʨʠʟʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ (ʩʙʨʦʩʷʪʩʷ ʚʩʝ ʦʙʣʘʩʪʠ), ʆʙʣʘʩʪʠ (ʩʙʨʦʩʷʪʩʷ ʚʩʝ ʊʉ ʚ ʦʙʣʘʩʪʠ), ʈʘʙʦʪʘ ʩ ʚʳʙʨʘʥʥʦʡ 
ʦʙʣʘʩʪʴʶ (ʩʙʨʦʩʠʪʴ ʩʨʘʙʦʪʘʚʰʠʝ ʊʉ ʧʦ ʦʜʥʦʤʫ), ʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʊʉ ʚ ʦʙʣʘʩʪʠ (ʩʙʨʦʩʠʪʴ ʚʳʙʨʘʥʥʦʝ ʊʉ). 
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ʏʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ ʩʙʨʦʩʠʪʴ ʤʦʞʥʦ ʪʘʢʞʝ ʥʘ ʚʢʣʘʜʢʝ çʆʙʣʘʩʪʠè: ʚʳʙʨʘʪ ɹʥʫʞʥʫʶ ʦʙʣʘʩʪʴ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 
ʉʙʨʦʩ. 

8 ɽʩʣʠ ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʝ ʩʙʨʘʩʳʚʘʝʪʩʷ (ʘ ʧʦʞʘʨʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ), ʪʦ ʝʛʦ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ (ʦʪʧʨʘʚʠʪʴ ʚ 
ʨʝʤʦʥʪ) ʢʣʘʚʠʰʝʡ F2 ʠʟ ʤʝʥʶ ʆʙʣʘʩʪʠ (ʦʪʢʣʶʯʠʪʴ ʚʩʝ ʊʉ ʥʝ ʚ ʥʦʨʤʝ ʚ ʵʪʦʡ ʚ ʦʙʣʘʩʪʠ) ʠ ʈʘʙʦʪʘ ʩ ʚʳʙʨʘʥʥʦʡ 
ʦʙʣʘʩʪʴʶ (ʦʪʢʣʶʯʠʪʴ ʩʨʘʙʦʪʘʚʰʠʝ ʊʉ ʧʦ ʦʜʥʦʤʫ). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʘʢ ʞʝ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ ʊʉ, ʥʘʭʦʜʷʱʝʝʩʷ 
ʚ ʅʦʨʤʝ. 
ʏʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ ʦʪʢʣʶʯʠʪʴ ʠʟʚʝʱʘʪʝʣʴ ʤʦʞʥʦ ʪʘʢʞʝ ʥʘ ʚʢʣʘʜʢʝ çʆʙʣʘʩʪʠè: ʚʳʙʨʘʪ ɹʥʫʞʥʫʶ ʦʙʣʘʩʪʴ ʠ 
ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɺ ʨʝʤʦʥʪ ʚʩʝʭ ʥʝ ʚ ʥʦʨʤʝè, ʠʣʠ ʚʳʙʨʘʪʴ ʥʫʞʥʦʝ ʊʉ ʠ ʥʘʞʘʪʴ çɺ ʨʝʤʦʥʪè. 

7.4 ʇʦʞʘʨʦʪʫʰʝʥʠʝ 

1 ʇʦʞʘʨʦʪʫʰʝʥʠʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʈʫʯʥʦʤ ʠ ɸʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

2 ʉʠʛʥʘʣʦʤ ʜʣʷ ʟʘʧʫʩʢʘ ʨʫʯʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʙʘʪʳʚʘʥʠʝ ʊʉ çɼʠʩʪʘʥʮʠʦʥʥʳʡ ʧʫʩʢè. 

3 ʉʠʛʥʘʣʦʤ ʜʣʷ ʟʘʧʫʩʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʦʙʣʘʩʪʠ çʇʦʞʘʨ 2è. ɼʣʷ 
ʩʨʘʙʘʪʳʚʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʯʪʦʙʳ ʘʚʪʦʤʘʪʠʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʦʙʣʘʩʪʠ 
ʙʳʣʘ ʚʢʣʶʯʝʥʘ.  

4 ɺʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʢʫ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʯʝʨʝʟ ʢʦʥʩʦʣʴ ʤʦʞʥʦ ʧʦ ʢʣʘʚʠʰʝ F1 ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ (ʝʩʣʠ ʦʙʣʘʩʪʴ ʙʳʣʘ 
ʥʘʩʪʨʦʝʥʘ ʥʘ ʚʟʷʪʠʝ ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ) ʠ ʧʦ ʢʣʘʚʠʰʝ F4 ʠʟ  ʤʝʥʶ ʆʙʣʘʩʪʠ. 
ʏʝʨʝʟ WEB ʚʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʢʫ ʤʦʞʥʦ ʥʘ ʚʢʣʘʜʢʝ çʆʙʣʘʩʪʠè, ʚʳʙʨʘʚ ʥʫʞʥʫʶ ʦʙʣʘʩʪʴ ʠ ʥʘʞʘʚ ʢʥʦʧʢʫ çɺʟʷʪʴè. 
ʊʘʢʞʝ ʘʚʪʦʤʘʪʠʢʫ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʧʨʘʚʣʝʥʠʶ ʢʥʦʧʢʠ ʇʇɼ-01,  ʊʉ òʉʯʠʪʳʚʘʪʝʣʴò, 
ʊʉ ñʋʉʂ ʊɼò (ʜʣʷ ʋʉʂ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʠʛʤʘ-ʀʉ), ʊʉ ʢʥʦʧʢʘ çɺʟʷʪʴ/ʩʥʷʪʴè. 

5 ʂʦʤʘʥʜʳ çɺʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʢʫè ʠ çɺʟʷʪʴè ʦʙʣʘʩʪʴ ʧʦʜ ʦʭʨʘʥʫ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʇʇʂ, ʠ ʚʳʥʝʩʝʥʳ ʥʘ 
ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ. ɺʟʷʚ ʦʙʣʘʩʪʴ ʧʦʜ ʦʭʨʘʥʫ, ʚʳ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪʝ ʘʚʪʦʤʘʪʠʢʫ. ɽʩʣʠ ʫʧʨʘʚʣʝʥʠʝ 
ʦʭʨʘʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʘʪʠʢʦʡ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʥʝ ʩʦʚʤʝʩʪʠʤʳ ʜʣʷ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʠʤʝʝʪ 
ʩʤʳʩʣ ʨʘʟʜʝʣʠʪʴ ʦʙʣʘʩʪʴ ʥʘ ʜʚʝ. 

6 ʇʝʨʝʜ ʩʦʙʩʪʚʝʥʥʦ ʟʘʧʫʩʢʦʤ ʩʘʤʦʛʦ çʇʦʞʘʨʦʪʫʰʝʥʠʷè (ʥʝʚʘʞʥʦ ʨʫʯʥʦʛʦ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ) ʧʨʦʠʩʭʦʜʠʪ ʧʘʫʟʘ 
ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʥʘ ʨʘʚʥʘ 30 ʩʝʢʫʥʜʘʤ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʚ ʥʘʩʪʨʦʡʢʘʭ ʦʙʣʘʩʪʠ 
(ɺʨʝʤʷ ʵʚʘʢʫʘʮʠʠ (ɿʘʜʝʨʞʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ)). ɺʦ ʚʨʝʤʷ ʵʪʦʡ ʧʘʫʟʳ ʚʢʣʶʯʘʶʪʩʷ ʊʉ çɺʳʭʦʜ ʕʚʘʢʫʘʮʠʷè ʠʣʠ 
çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜè (ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʡ ʥʘ çʕʚʘʢʫʘʮʠʶè). ɺʦ ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ ʥʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ ʢʦʥʩʦʣʠ 
ʠʣʠ ʩʦʩʪʦʷʥʠʠ ʦʙʣʘʩʪʠ ʚ WEB (ʥʘʜʦ ʚʢʣʶʯʠʪʴ ʧʝʨʝʨʠʩʦʚʢʫ) ʚʠʜʥʘ ʥʘʜʧʠʩʴ çʇʫʩʢ ..39è ʠ ʦʙʨʘʪʥʳʡ ʦʪʩʯʝʪ 
ʚʨʝʤʝʥʠ ʜʦ ʟʘʧʫʩʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

7 ʆʩʪʘʥʦʚʠʪʴ ʟʘʧʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʚʦ ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʊʉ çʆʪʤʝʥʘ ʧʫʩʢʘè, ʊʉ 
ñʅʘʧʨʘʚʣʝʥʠʝò (ʢʥʦʧʢʘ ʇʇɼ-01), ʊʉ òʉʯʠʪʳʚʘʪʝʣʴò, ʊʉ ñʋʉʂ ʊɼò (ʧʦ ʦʪʢʨʳʪʠʶ ʜʚʝʨʠ ʠʣʠ ʧʦ ʢʥʦʧʢʝ ʜʣʷ ʋʉʂ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʠʛʤʘ-ʀʉ), ʊʉ çɺʟʷʪʴ / ʩʥʷʪʴè. 
ʏʝʨʝʟ ʢʦʥʩʦʣʴ ʦʪʤʝʥʠʪʴ ʧʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʤʦʞʥʦ ʯʝʨʝʟ ʩʙʨʦʩ ʦʙʣʘʩʪʠ ʧʦ ʢʣʘʚʠʰʝ F1 ʠʟ ʤʝʥʶ ʊʨʝʚʦʞʥʳʡ 
ʨʝʞʠʤ, ʘʚʪʦʨʠʟʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ (ʦʪʤʝʥʠʪʩʷ ʧʫʩʢ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ), ʆʙʣʘʩʪʠ (ʦʪʤʝʥʠʪʴ ʧʫʩʢ ʚ ʢʦʥʢʨʝʪʥʦʡ 
ʦʙʣʘʩʪʠ), ʧʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʢʘ ʦʪʢʣʶʯʘʝʪʩʷ. 
ʏʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ ʦʪʤʝʥʠʪʴ ʧʫʩʢ ʤʦʞʥʦ ʥʘ ʚʢʣʘʜʢʝ çʆʙʣʘʩʪʠè, ʚʳʙʨʘʚ ʥʫʞʥʫʶ ʦʙʣʘʩʪʴ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 
çʉʙʨʦʩè. 

8 ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ ʠʩʪʝʢʣʦ, ʘʢʪʠʚʠʨʫʶʪʩʷ ʚʩʝ ʊʉ ñɺʳʭʦʜ ʇʫʩʢ ɸʋʇʊò, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʘʶʪʩʷ 
ɸʚʪʦʥʦʤʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʪʘʙʣʠʯʢʠ çɻʘʟ ʥʝ ʚʭʦʜʠè. 

7.5 ʆʭʨʘʥʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ 

1 ʆʙʣʘʩʪʴ ʙʝʨʝʪʩʷ ʧʦʜ ʦʭʨʘʥʫ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʘ ʚ ʩʦʩʪʦʷʥʠʠ  çʅʦʨʤʘè, ʪ.ʝ. ʛʦʪʦʚʘ ʢ ʚʟʷʪʠʶ. 

2 ʇʨʠ ʚʟʷʪʠʠ ʥʘ ʦʭʨʘʥʫ ʙʝʨʫʪʩʷ ʚʩʝ ʧʦʜʦʙʣʘʩʪʠ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʊʦ ʞʝ ʩʘʤʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʩʥʷʪʠʷ ʦʙʣʘʩʪʠ ʩ 
ʦʭʨʘʥʳ. 

3 ʇʦʣʥʦʤʦʯʠʷ ʥʘ ʚʟʷʪʠʝ / ʩʥʷʪʠʝ ʧʨʦʚʝʨʷʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʪʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 
ʧʳʪʘʝʪʩʷ ʚʟʷʪʴ / ʩʥʷʪʴ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʧʨʘʚʦ ʚʟʷʪʴ / ʩʥʷʪʴ ʦʙʣʘʩʪʴ, ʪʦ ʙʝʨʫʪʩʷ / ʩʥʠʤʘʶʪʩʷ ʪʘʢʞʝ 
ʚʩʝ ʧʦʜʦʙʣʘʩʪʠ. 

4 ʆʙʣʘʩʪʴ ʙʝʨʝʪʩʷ ʧʦʜ ʦʭʨʘʥʫ ʩ ʟʘʜʝʨʞʢʦʡ, ʝʩʣʠ ʚ ʥʘʩʪʨʦʡʢʘʭ ʦʙʣʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʮʠʷ çɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷè, 
ʦʪʣʠʯʥʘʷ ʦʪ ʥʫʣʷ. ɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷ ʦʙʣʘʩʪʠ ʟʘʧʫʩʢʘʝʪʩʷ, ʪʦʣʴʢʦ ʝʩʣʠ ʚ ʩʦʩʪʦʷʥʠʠ çʥʝ ʛʦʪʦʚè ʥʘʭʦʜʷʪʩʷ ʊʉ 
çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʠ ʊʉ çʋʉʂ ʊɼè ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʮʠʝʡ çɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷè.  ɽʩʣʠ ʦʩʪʘʣʴʥʳʝ ʊʉ ʥʘʭʦʜʷʪʩʷ ʚ 
ʩʦʩʪʦʷʥʠʠ çʥʝ ʛʦʪʦʚè, ʧʨʠ ʧʦʧʳʪʢʝ ʚʟʷʪʴ ʦʙʣʘʩʪʴ, ʧʨʠʭʦʜʠʪ ʩʦʙʳʪʠʝ çʦʪʢʘʟ ʚʟʷʪʠʷè (ʩʤ. ʚ ʞʫʨʥʘʣʝ). 
ʇʦʜʦʙʣʘʩʪʠ ʚʩʝʛʜʘ ʙʝʨʫʪʩʷ ʙʝʟ ʟʘʜʝʨʞʢʠ (ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʥʘʩʪʨʦʝʥʳ ʥʘ ʟʘʜʝʨʞʢʫ). 

5 ʇʦ ʦʢʦʥʯʘʥʠʠ ʟʘʜʝʨʞʢʠ ʚʟʷʪʠʷ ʧʦʜ ʦʭʨʘʥʫ, ʦʙʣʘʩʪʴ ʚʥʦʚʴ ʧʨʦʚʝʨʷʝʪ ʥʘ ʛʦʪʦʚʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩ 
ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʮʠʝʡ çɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷè, ʠ ʝʩʣʠ ʦʥʠ ʥʝ ʛʦʪʦʚʳ, ʧʨʠʭʦʜʠʪ ʦʪʢʘʟ ʧʦ ʚʟʷʪʠʶ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʞʝ ʦʥʠ 
ʧʨʠʰʣʠ ʚ ʥʦʨʤʫ, ʦʙʣʘʩʪʴ ʩʪʘʚʠʪʩʷ ʧʦʜ ʦʭʨʘʥʫ. 

6 ɺʟʷʪʴ ʦʙʣʘʩʪʴ ʧʦʜ ʦʭʨʘʥʫ ʤʦʞʥʦ ʧʦ ʢʣʘʚʠʰʝ F1 ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʢʦʥʩʦʣʠ (ʝʩʣʠ ʦʙʣʘʩʪʴ ʙʳʣʘ ʥʘʩʪʨʦʝʥʘ ʥʘ 
ʚʟʷʪʠʝ ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ) ʠ ʧʦ ʢʣʘʚʠʰʝ F4 ʠʟ ʤʝʥʶ ʆʙʣʘʩʪʠ. 
ʏʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ ʧʦʩʪʘʚʠʪʴ ʦʙʣʘʩʪʴ ʧʦʜ ʦʭʨʘʥʫ ʤʦʞʥʦ ʥʘ ʚʢʣʘʜʢʝ çʆʙʣʘʩʪʠè, ʚʳʙʨʘʚ ʥʫʞʥʫʶ ʦʙʣʘʩʪʴ ʠ 
ʥʘʞʘʚ ʢʥʦʧʢʫ çɺʟʷʪʴè. 
ʊʘʢʞʝ ʦʙʣʘʩʪʴ ʧʦʜ ʦʭʨʘʥʫ ʤʦʞʥʦ ʚʟʷʪʴ ʯʝʨʝʟ  ʊʉ òʉʯʠʪʳʚʘʪʝʣʴò, ʊʉ ñʋʉʂ ʊɼò (ʜʣʷ ʋʉʂ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʠʛʤʘ-ʀʉ), 
ʊʉ çɺʟʷʪʴ / ʉʥʷʪʴè. 

7 ʆʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʥʝ ʛʦʪʦʚʘè ʠʟ ʩʦʩʪʦʷʥʠʷ çʥʦʨʤʘ (ʛʦʪʦʚʘ ʢ ʚʟʷʪʠʶ)è ʝʩʣʠ ʩʨʘʙʦʪʘʣʦ ʊʉ 
çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʠ ʊʉ çʋʉʂ ʊɼè (ʚʟʣʦʤ, ʫʜʝʨʞʘʥʠʝ). 

8 ʆʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʊʨʝʚʦʛʘ / ʇʨʦʥʠʢʥʦʚʝʥʠʝè ʠʣʠ çɿʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠè ʠʟ ʩʦʩʪʦʷʥʠʷ çʥʘ ʦʭʨʘʥʝè, ʚ 
ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʨʘʙʦʪʘʣʦ ʊʉ çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʠ ʊʉ çʋʉʂ ʊɼè (ʚʟʣʦʤ, ʫʜʝʨʞʘʥʠʝ). 

9 ʆʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʊʨʝʚʦʛʘ / ʇʨʦʥʠʢʥʦʚʝʥʠʝè ʠʣʠ çɿʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠè ʠʟ ʩʦʩʪʦʷʥʠʷ çʩʥʷʪ ʩ 
ʦʭʨʘʥʳè, ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʨʘʙʦʪʘʣʦ ʊʉ çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʮʠʠ 24-ʯʘʩʦʚʦʡ ʠ ʊʉ çʋʉʂ 
ʊɼè (24ʯ-ʚʟʣʦʤ, 24ʯ-ʫʜʝʨʞʘʥʠʝ). 
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10 ʉʙʨʦʩʠʪʴ ʩʨʘʙʦʪʘʚʰʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʟ ʢʦʥʩʦʣʠ ʤʦʞʥʦ ʢʣʘʚʠʰʝʡ F1 ʠʟ ʤʝʥʶ ʊʨʝʚʦʞʥʳʡ ʨʝʞʠʤ, 
ʘʚʪʦʨʠʟʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʘ (ʩʙʨʦʩʷʪʩʷ ʚʩʝ ʦʙʣʘʩʪʠ), ʆʙʣʘʩʪʠ (ʩʙʨʦʩʷʪʩʷ ʚʩʝ ʊʉ ʚ ʦʙʣʘʩʪʠ), ʈʘʙʦʪʘ ʩ ʚʳʙʨʘʥʥʦʡ 
ʦʙʣʘʩʪʴʶ (ʩʙʨʦʩʠʪʴ ʩʨʘʙʦʪʘʚʰʠʝ ʊʉ ʧʦ ʦʜʥʦʤʫ), ʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʊʉ ʚ ʦʙʣʘʩʪʠ (ʩʙʨʦʩʠʪʴ ʚʳʙʨʘʥʥʦʝ ʊʉ). 
ʏʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ ʩʙʨʦʩ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘ ʚʢʣʘʜʢʝ çʆʙʣʘʩʪʠè, ʚʳʙʨʘʚ ʥʫʞʥʫʶ ʦʙʣʘʩʪʴ ʠ ʥʘʞʘʚ ʢʥʦʧʢʫ 
çʉʙʨʦʩè. 

11 ɽʩʣʠ ʦʭʨʘʥʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʝ ʩʙʨʘʩʳʚʘʝʪʩʷ, ʠ ʧʨʦʠʟʦʰʣʦ ʣʦʞʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ, ʪʦ ʝʛʦ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ 
(ʦʪʧʨʘʚʠʪʴ ʚ ʨʝʤʦʥʪ) ʢʣʘʚʠʰʝʡ F2 ʠʟ ʤʝʥʶ ʆʙʣʘʩʪʠ (ʦʪʢʣʶʯʠʪʴ ʚʩʝ ʊʉ ʥʝ ʚ ʥʦʨʤʝ ʚ ʵʪʦʡ ʚ ʦʙʣʘʩʪʠ) ʠ ʈʘʙʦʪʘ ʩ 
ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʴʶ (ʦʪʢʣʶʯʠʪʴ ʩʨʘʙʦʪʘʚʰʠʝ ʊʉ ʧʦ ʦʜʥʦʤʫ). 
ʏʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ ʦʪʢʣʶʯʠʪʴ ʠʟʚʝʱʘʪʝʣʴ ʤʦʞʥʦ ʥʘ ʚʢʣʘʜʢʝ çʆʙʣʘʩʪʠè: ʚʳʙʨʘʪ ɹʥʫʞʥʫʶ ʦʙʣʘʩʪʴ ʠ ʥʘʞʘʪʴ 
ʢʥʦʧʢʫ çɺ ʨʝʤʦʥʪ ʚʩʝʭ ʥʝ ʚ ʥʦʨʤʝè, ʠʣʠ ʚʳʙʨʘʪʴ ʥʫʞʥʦʝ ʊʉ ʠ ʥʘʞʘʪʴ çɺ ʨʝʤʦʥʪè. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʘʢ ʞʝ 
ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ ʊʉ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʅʦʨʤʝ. 

12 ɽʩʣʠ ʫ ʦʭʨʘʥʥʦʛʦ ʊʉ ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʮʠʷ çʊʠʭʘʷ ʪʨʝʚʦʛʘè, ʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʙʣʘʩʪʠ ʚ ʩʦʩʪʦʷʥʠʝ çʊʨʝʚʦʛʘè ʠʟ-ʟʘ 
ʵʪʦʛʦ ʊʉ ï ʥʝ ʚʢʣʶʯʘʶʪʩʷ ʚʩʝ ʊʉ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʮʠʝʡ çʟʚʫʢʦʚʦʡè. 

7.6 ʇʦʣʴʟʦʚʘʪʝʣʠ ʠ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ 

1 ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʫʶ ɹɼ ʇʦʣʴʟʦʚʘʪʝʣʝʡ. 

2 ʋ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʨʘʟʥʳʭ ʪʠʧʦʚ (ɹʝʩʢʦʥʪʘʢʪʥʘʷ ʢʘʨʪʘ, iButton, 
ʧʠʥ-ʢʦʜ) ʠ ʜʦ ʥʘʟʥʘʯʝʥʥʳʭ 8 ʫʨʦʚʥʝʡ ʜʦʩʪʫʧʘ. 

3 ɼʦʩʪʫʧ ʚ ʦʙʣʘʩʪʴ (ʘ ʪʘʢʞʝ ʢʦʤʘʥʜʳ, ʧʨʠʤʝʥʠʤʳʝ ʢ ʥʝʡ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʟʥʘʯʝʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʨʦʚʥʝʤ 
ʜʦʩʪʫʧʘ. 

4 ʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʘʚʠʣ ʜʦʩʪʫʧʘ. ʆʜʥʦ ʧʨʘʚʠʣʦ ʜʦʩʪʫʧʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʥʦʤʦʯʠʷ ʜʦʩʪʫʧʘ ʢ ʦʙʣʘʩʪʠ 
(ʤʦʞʥʦ ʣʠ ʚʭʦʜʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʩʪʘʚʠʪʴ ʥʘ ʦʭʨʘʥʫ ʠ ʪ. ʜ.) ʠ ʚʨʝʤʝʥʥʫʶ ʟʦʥʫ (ʢʦʛʜʘ ʵʪʦ ʧʨʘʚʠʣʦ ʨʘʙʦʪʘʝʪ). 

5 ʋ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʩʝʛʜʘ ʝʩʪʴ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ çʧʦ ʫʤʦʣʯʘʥʠʶè, ʧʨʘʚʠʣʘ ʢʦʪʦʨʦʛʦ ʨʘʙʦʪʘʶʪ ʚʩʝʛʜʘ ʠ ʜʣʷ 
ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʟʥʘʯʘʣʴʥʦ ʦʥ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʠʭ ʧʨʘʚʠʣ. 

6 ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʦʙʣʘʩʪʷʤʠ ʯʝʨʝʟ ʢʦʥʩʦʣʴ ʇʇʂ ʠʣʠ ʇʋʆ-03, ʝʩʣʠ ʫ ʥʝʛʦ ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʮʠʷ 
çɺʭʦʜ ʚ ʤʝʥʶ (ʀʤʝʝʪ ʧʨʘʚʦ ʣʦʛʠʥʠʪʴʩʷ ʚ ʢʦʥʩʦʣʠ ʧʨʠʙʦʨʘ)è. 

7 ɽʩʣʠ ʊʉ çʋʉʂ ʊɼè (ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʂɼ2) ʚʢʣʶʯʝʥʘ ʚ ʦʙʣʘʩʪʴ, ʪʦ ʧʨʠʭʦʜʷʱʠʝ ʦʪ ʥʝʛʦ ʟʘʧʨʦʩʳ (ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ) 
ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʧʦʧʳʪʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʡʪʠ ʚ ʵʪʫ ʦʙʣʘʩʪʴ (ʠʣʠ ʩʥʷʪʴ / ʧʦʩʪʘʚʠʪʴ ʥʘ ʦʭʨʘʥʫ, ʠʣʠ ʩʙʨʦʩʠʪʴ,  
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʢ). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʣʘʩʪʴ ʥʘʭʦʜʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʠʰʝʜʰʠʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ, 
ʟʘʪʝʤ ʧʨʦʚʝʨʷʝʪ ʧʦ ʥʘʟʥʘʯʝʥʥʳʤ ʝʤʫ ʫʨʦʚʥʷʤ ʜʦʩʪʫʧʘ, ʤʦʞʥʦ ʣʠ ʝʤʫ ʚʭʦʜʠʪʴ ʚ ʦʙʣʘʩʪ,ɹ ʠ ʧʦʩʳʣʘʝʪ ʦʪʚʝʪ ʥʘ ʊʉ 
çʋʉʂ ʊɼè. 
ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʊʉ çʋʉʂ ʊɼè ʠ çʋʉʂè ʩ ʦʪʤʝʯʝʥʥʦʡ ʦʧʮʠʝʡ çʚʟʷʪʴ / ʩʥʷʪʴ ʧʦ ʋɼè, ʛʜʝ ʜʝʡʩʪʚʠʝ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʜʦʙʣʘʩʪʝʡ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʝʥ ʩʯʠʪʳʚʘʪʝʣʴ, ʩʤ. ʦʧʠʩʘʥʠʝ ɼʨʫʛʠʝ 
ʚʘʨʠʘʥʪʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʊʉ çʋʉʂ ʊɼè ʠ çʋʉʂè. 

8 ʇʨʠʤʝʨ ʙʳʩʪʨʦʡ ʥʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ ʚ ʦʙʣʘʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʢʘʨʪʦʡ: 

Á ɼʦʙʘʚʠʪʴ ʂɼ2 (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ F1) 

Á ʅʘʩʪʨʦʠʪʴ ʨʝʞʠʤ ʝʛʦ ʨʘʙʦʪʳ (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ F4) 

Á ʉʦʟʜʘʪʴ ʦʙʣʘʩʪʴ (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ F2) 

Á ɼʦʙʘʚʠʪʴ ʚ ʵʪʫ ʦʙʣʘʩʪʴ ʊɼx.x ʦʪ ʂɼ2, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʩʦʝʜʠʥʝʥ ʩʯʠʪʳʚʘʪʝʣʴ ʥʘ ʚʭʦʜ ʚ ʵʪʫ ʦʙʣʘʩʪʴ (ʛʣʘʚʥʦʝ 
ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ [ʦʙʣʘʩʪʴ] Ÿ [F1]) 

Á ɼʦʙʘʚʠʪʴ ʚ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʘʚʠʣʦ ʜʣʷ ʩʦʟʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩ ʧʨʘʚʦʤ ʚʭʦʜʘ (ʛʣʘʚʥʦʝ ʤʝʥʶ 
Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʨʦʚʥʠ ʜʦʩʪʫʧʘ) 

Á ʉʦʟʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʧʦʣʴʟʦʚʘʪʝʣʠ Ÿ [F1]) 

Á ʇʨʠʩʚʦʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʘʨʪʦʯʢʫ ʜʦʩʪʫʧʘ (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʧʦʣʴʟʦʚʘʪʝʣʠ Ÿ 
[ʧʦʣʴʟʦʚʘʪʝʣʴ] Ÿ ɹʝʩʢʦʥʪʘʢʪʥʘʷ ʢʘʨʪʘ) 
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ɸʣʛʦʨʠʪʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʨʠʙʦʨʦʤ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ ʢʦʜʘ ʢʘʨʪʳ: 

 

 
  

ʉʯʠʪʳʚʘʥʠʝ ʢʦʜʘ ʢʘʨʪʳ 

ʅʘʡʜʝʥ ʣʠ 
ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʪʘʢʠʤ 

ʢʦʜʦʤ 

ʅʝʪ ʜʦʩʪʫʧʘ 

ɼʦʙʘʚʣʝʥ ʣʠ ʵʪʦʪ 
ʩʯʠʪʳʚʘʪʝʣʴ ʚ ʢʘʢʫʶ-

ʥʠʙʫʜʴ ʦʙʣʘʩʪʴ 

ʆʧʨʝʜʝʣʝʥʘ ʣʠ ʦʙʣʘʩʪʴ ʚ 
ʫʨʦʚʥʝ ʜʦʩʪʫʧʘ, 
ʧʨʠʩʚʦʝʥʥʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʘʚ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʦʙʣʘʩʪʠ (ʥʘ ʦʩʥʦʚʝ 
ʥʘʩʪʨʦʝʢ ʊʉ ʋʉʂ ʊɼ / ʋʉʂ ʚ ʦʙʣʘʩʪʠ ʠ 
ʧʨʘʚ ʚ ʫʨʦʚʥʝ ʜʦʩʪʫʧʘ). ʊ.ʝ., ʯʪʦ ʤʦʞʥʦ 
ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʝʣʘʪʴ ʩ ʦʙʣʘʩʪʴʶ: 

ʚʭʦʜʠʪʴ, ʩʪʘʚʠʪʴ, ʩʥʠʤʘʪʴ, ʩʙʨʘʩʳʚʘʪʴ... 
ɽʩʣʠ ʩʪʦʠʪ ʛʘʣʦʯʢʘ ɺʟʷʪʴ / ʉʥʷʪʴ ʧʦ ʋɼ 
ʪʦ ʜʘʣʴʥʝʡʰʠʡ ʘʣʛʦʨʠʪʤ ʚʳʧʦʣʥʷʝʪʩʷ 

ʜʣʷ ʚʩʝʭ ʧʦʜʦʙʣʘʩʪʝʡ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʇʦʩʪʘʚʠʪʴ ʦʙʣʘʩʪʴ ʥʘ ʦʭʨʘʥʫ 

ʆʙʣʘʩʪʴ ʥʘ 

ʦʭʨʘʥʝ 

ɽʩʪʴ ʧʨʘʚʦ 

ʩʥʷʪʴ 

ɽʩʪʴ ʧʨʘʚʦ 

ʚʦʡʪʠ 

ɽʩʪʴ ʧʨʘʚʦ 

ʚʟʷʪʴ 

ɼɸ 

ɼɸ 

ʆʪʢʨʳʪʠʝ 

ʜʚʝʨʠ 

ɼɸ 

ɽʩʪʴ ʧʨʘʚʦ 

ʩʙʨʦʩʠʪʴ 

ɼɸ 

ʉʙʨʦʩʠʪʴ ʝʩʣʠ 

ʦʙʣʘʩʪʴ ʥʝ ʚ ʥʦʨʤʝ 

ʅʝʪ ʜʦʩʪʫʧʘ 
ɼɸ 

ʅɽʊ 

ʅɽʊ 

ʅɽʊ 

ʅɽʊ 

ʅɽʊ 

ʅɽʊ 

ʅɽʊ 

ʅɽʊ 

ʉʥʷʪʴ ʦʙʣʘʩʪʴ ʩ ʦʭʨʘʥʳ. 
ʆʪʢʨʳʪʴ ʜʚʝʨʴ, ʝʩʣʠ 

ʝʩʪʴ ʧʨʘʚʦ ʚʦʡʪʠ 

ɼɸ 

ɼɸ 

ɼɸ 
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8 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʩ ʢʦʥʩʦʣʠ ʇʇʂ-ʄ ʠʣʠ WEB-ʢʦʥʩʦʣʠ ʯʝʨʝʟ ʤʝʥʶ  
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ): 
 
 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ ʢʦʥʩʦʣʠ: 

1 ʋʩʪʨʦʡʩʪʚʘ 

2 ʆʙʣʘʩʪʠ 

3 ʇʦʣʴʟʦʚʘʪʝʣʠ 

4 ʋʨʦʚʥʠ ʜʦʩʪʫʧʘ 

5 ɺʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ 

6 ʅʘʩʪʨʦʡʢʠ ʤʝʥʶ 

7 ʉʠʩʪʝʤʘ 

8 ʉʢʨʠʧʪʳ  

 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʘʧʧʘʨʘʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʇʇʂ-ʊ ʠ ʇʇʂ-ɽ ʚʳʥʝʩʝʥʦ ʥʘ ʚʢʣʘʜʢʫ çʅʘʩʪʨʦʡʢʠè ʩʪʨʘʥʠʮʳ WEB-
ʠʥʪʝʨʬʝʡʩʘ. ɼʘʣʝʝ ʥʘʩʪʨʦʡʢʠ ʯʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʝʢʩʪʝ ʧʦʩʣʝ ʩʥʦʩʢʠ ʚʠʜʘ 
(Web Ÿ ʅʘʩʪʨʦʡʢʠ). 
 

 
 
ɼʣʷ ʦʧʠʩʘʥʠʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠ ̫ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ, ʚ ʪʝʢʩʪʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʩʥʦʩʢʠ 
ʚʠʜʘ: 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɼʝʨʝʚʦ ʜʦʩʪʫʧʥʳʭ ʨʘʟʜʝʣʦʚ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʚ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 
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8.1 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʦʙʣʘʩʪʝʡ. 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ) 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʧʠʩʦʢ ʊʉ ʜʣʷ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʠ ʟʘʜʘʪʴ ʪʘʢʪʠʢʠ ʨʘʙʦʪʳ ʦʙʣʘʩʪʝʡ. 
ɺʦʩʧʦʣʴʟʫʡʪʝʩʴ ʵʪʠʤ ʨʘʟʜʝʣʦʤ, ʝʩʣʠ ʚʳ ʞʝʣʘʝʪʝ ʠʟʤʝʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʦʙʣʘʩʪʝʡ ʠʣʠ ʚʨʫʯʥʫʶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʫʶ 
ʦʙʣʘʩʪʴ. 
 

 
 

F2 ɼʦʙʘʚʠʪʴ ʦʙʣʘʩʪʴ 

F3 ʋʜʘʣʠʪʴ ʚʳʜʝʣʝʥʥʫʶ ʦʙʣʘʩʪʴ 

F4 ʇʝʨʝʡʪʠ ʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʚʳʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ 

 
ʊʘʢʞʝ ʢʘʢ ʠ ʚ ʤʝʥʶ ʆʙʣʘʩʪʠ, ʟʜʝʩʴ ʚʦʟʤʦʞʝʥ ʙʳʩʪʨʳʡ ʧʝʨʝʭʦʜ ʢ ʥʫʞʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʝʸ ʥʦʤʝʨʘ: 
 

 
 

0..9 ɺʚʦʜ ʥʦʤʝʨʘ ʦʙʣʘʩʪʠ 

OK ɺʦʡʪʠ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʩʦʩʪʘʚʘ ʫʟʣʦʚ ʦʙʣʘʩʪʠ 

# ʉʪʠʨʘʥʠʝ ʧʦʩʣʝʜʥʝʡ ʚʚʝʜʝʥʥʦʡ ʮʠʬʨʳ 

 

8.1.1 ɼʦʙʘʚʣʝʥʠʝ ʦʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ F2) 
ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʦʙʣʘʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʥʦʤʝʨ ʦʙʣʘʩʪʠ (ʦʥ ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʦʪ ʥʦʤʝʨʘ ʧʨʝʜʳʜʫʱʝʡ ʜʦʙʘʚʣʝʥʥʦʡ 
ʦʙʣʘʩʪʠ, ʠʣʠ ʧʝʨʚʳʡ ʥʝ ʟʘʥʷʪʳʡ). 
 

 
 

0..9 ɺʚʝʩʪʠ ʥʦʤʝʨ ʦʙʣʘʩʪʠ 

OK ʇʦʜʪʚʝʨʜʠʪʴ ʜʦʙʘʚʣʝʥʠʝ 

F4 ʉʤʝʥʠʪʴ ʥʘʯʘʣʴʥʦʝ ʠʤʷ ʦʙʣʘʩʪʠ (ʝʛʦ ʤʦʞʥʦ 
ʠʟʤʝʥʠʪʴ ʚ ʥʘʩʪʨʦʡʢʘʭ ʦʙʣʘʩʪʠ ʚʧʦʩʣʝʜʩʪʚʠʠ) 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʦʙʣʘʩʪʴ ʜʦʙʘʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʥʘ ʫʟʣʝ çʦʙʣʘʩʪʠè, ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʥʦʤʝʨ 
ʦʙʣʘʩʪʠ (ʝʛʦ ʥʝʣʴʟʷ ʠʟʤʝʥʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ): 
 

  

8.1.2 ʅʘʩʪʨʦʡʢʠ ʦʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ F4) 
 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 

1 ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ 

2 ʇʦʞʘʨʥʳʝ ʧʘʨʘʤʝʪʨʳ 

3 ʆʭʨʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 
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4 ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

5 ʀʟʤʝʥʠʪʴ ʠʤʷ 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺʳʜʝʣʠʪʝ ʦʙʣʘʩʪʴ ʚ ʜʝʨʝʚʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚ ʧʘʥʝʣʠ ʩʧʨʘʚʘ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʸ ʥʘʩʪʨʦʡʢʠ: 
 

 

ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ F4 Ÿ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ) 
 

 
 
ʊʘʡʤʘʫʪ ʩʙʨʦʩʘ (ʅʘʭʦʞʜʝʥʠʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʙʨʦʩ), ʩʝʢʫʥʜ - ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʨʠʭʦʜʘ ʚ ʥʦʨʤʫ ʧʦʩʣʝ ʢʦʤʘʥʜʳ çʩʙʨʦʩè. 
ɽʩʣʠ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʭʦʜʷʪ ʚ ʥʦʨʤʫ ʨʘʥʴʰʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ, ʩʦʩʪʦʷʥʠʝ çʩʙʨʦʩè ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠ ʦʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ 
ʩʦʩʪʦʷʥʠʝ çʥʦʨʤʘè. ʇʦ ʫʤʦʣʯʘʥʠʶ ï 2 ʩ. 
 
ʆʪʢʣʶʯʝʥʠʝ ʟʚʫʢʘ ʯʝʨʝʟ (ɺʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ ʦʧʦʚʝʱʘʪʝʣʷ), ʩʝʢʫʥʜ ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ ʟʚʫʢʘ (ʚʳʭʦʜʦʚ ʚ 
ʦʙʣʘʩʪʠ ʩ ʧʨʠʟʥʘʢʦʤ çʟʚʫʢʦʚʦʡè) ʯʝʨʝʟ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʝʚʦʞʥʦʛʦ ʩʦʙʳʪʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ï 7200 ʩ. 
 
ɸʚʪʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʯʝʨʝʟ (ɿʘʜʝʨʞʢʘ ʘʚʪʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ), ʩʝʢʫʥʜ ï ʦʜʥʦʢʨʘʪʥʦ ʧʨʝʜʧʨʠʥʠʤʘʝʤʘʷ ʧʦʧʳʪʢʘ ʩʙʨʦʩʠʪʴ 
ʦʙʣʘʩʪʴ (ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ) ʯʝʨʝʟ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʦʟʥʠʢʣʘ ʅʝʠʩʧʨʘʚʥʦʩʪʴ / ʇʦʞʘʨ / ʊʨʝʚʦʛʘ ʠ ʪ. ʜ. ɺ 
ʩʣʫʯʘʝ, ʝʩʣʠ ʘʚʪʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝ ʧʨʠʚʝʜʝʪ ʦʙʣʘʩʪʴ ʚ ʥʦʨʤʫ (ʟʘ ʫʢʘʟʘʥʥʳʡ ʚʳʰʝ ʪʘʡʤʘʫʪ ʩʙʨʦʩʘ), ʧʦʧʳʪʦʢ ʙʦʣʴʰʝ ʥʝ 
ʙʫʜʝʪ. ʇʦ ʫʤʦʣʯʘʥʠʶ ï 0 ʩ, ʘʚʪʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʪʢʣʶʯʝʥʦ. 

ʇʦʞʘʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ F4 Ÿ ʧʦʞʘʨʥʳʝ  ʧʘʨʘʤʝʪʨʳ) 
 

 
 
ʠʟʚʝʱ. ʚ ʧʦʞʘʨ 2, ʰʪ. ï ʢʦʣʠʯʝʩʪʚʦ ʊʉ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè, ʧʦ ʩʨʘʙʘʪʳʚʘʥʠʶ ʢʦʪʦʨʳʭ ʘʢʪʠʚʠʨʫʝʪʩʷ ʩʦʩʪʦʷʥʠʝ 
çʇʦʞʘʨ 2è. ʇʦ ʫʤʦʣʯʘʥʠʶ ï 2 ʠʟʚʝʱʘʪʝʣʷ. 

ʟʘʜʝʨʞʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʩʝʢʫʥʜ ï ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ, ʪʦ ʝʩʪʴ ʚʨʝʤʷ ʜʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʊʉ ñɺʳʭʦʜ çʇʫʩʢ ɸʋʇʊò. ɿʘʜʝʨʞʢʘ 
ʚʢʣʶʯʘʝʪʩʷ ʩʨʘʟʫ ʚ ʤʦʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ çʇʦʞʘʨ 2è ʚ ʦʙʣʘʩʪʠ. ɺʤʝʩʪʝ ʩ ʥʝʡ ʚʢʣʶʯʘʶʪʩʷ ʊʉ çɺʳʭʦʜ ʕʚʘʢʫʘʮʠʷè ʠ 
ʊʉ çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜè, ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʵʚʘʢʫʘʮʠʶ. ɺʨʝʤʷ ʵʚʘʢʫʘʮʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʝʝ 30 ʩ. ʇʦ ʫʤʦʣʯʘʥʠʶ ï 30 ʩ. 
 

ɺʥʠʤʘʥʠʝ!  ʋʩʪʘʥʦʚʢʘ çʢʦʣʠʯʝʩʪʚʦ ʠʟʚʝʱʘʪʝʣʝʡè ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢ ʊʉ ʪʠʧʘ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè. ʇʨʠ 
ʩʨʘʙʘʪʳʚʘʥʠʠ ʊʉ ʩ ʪʠʧʦʤ çʈʫʯʥʦʡ ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè ʩʠʩʪʝʤʘ ʩʨʘʟʫ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è. 
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ʆʭʨʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ F4 Ÿ ʦʭʨʘʥʥʳʝ  ʧʘʨʘʤʝʪʨʳ) 
 

 
 
ɿʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠ, ʩʝʢʫʥʜ. ɺʨʝʤʷ ʜʘʝʪʩʷ ʜʣʷ ʩʥʷʪʠʷ ʦʙʣʘʩʪʠ ʩ ʦʭʨʘʥʳ ʧʦʩʣʝ ʪʨʝʚʦʞʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʚ ʧʨʦʪʠʚʥʦʤ 
ʩʣʫʯʘʝ ʧʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚʳʜʘʝʪʩʷ ʪʨʝʚʦʞʥʦʝ ʠʟʚʝʱʝʥʠʝ. ʆʙʨʘʪʥʳʡ ʦʪʩʯʝʪ ʠ ʠʤʷ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ 
ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ (ʝʩʣʠ ʫʞʝ ʥʝʪ ʪʨʝʚʦʛ, ʧʦʞʘʨʦʚ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ). ʇʦ ʫʤʦʣʯʘʥʠʶ ï 40 ʩ. 

ɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷ, ʩʝʢʫʥʜ ï ʧʨʠ ʧʦʜʘʯʝ ʢʦʤʘʥʜʳ ʚʟʷʪʠʷ ʦʙʣʘʩʪʠ ʥʘʯʠʥʘʝʪʩʷ ʦʙʨʘʪʥʳʡ ʦʪʩʯʝʪ ʚʨʝʤʝʥʠ ʜʦ ʚʟʷʪʠʷ ʦʙʣʘʩʪʠ, 
ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ (ʝʩʣʠ ʥʝʪ ʜʨʫʛʠʭ ʪʨʝʚʦʛ, ʧʦʞʘʨʦʚ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ). ɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷ ʥʝ 
ʥʘʯʠʥʘʝʪʩʷ (ʧʨʠ ʵʪʦʤ ʧʨʦʭʦʜʠʪ ʩʦʙʳʪʠʝ çʦʪʢʘʟ ʚʟʷʪʠʷè), ʝʩʣʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʴ ʥʝʛʦʪʦʚʳʝ ʊʉ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ 
ʦʧʮʠʷ çʟʘʜʝʨʞʢʘ ʚʟʷʪʠʷè. ʇʦ ʫʤʦʣʯʘʥʠʶ ï 0 ʩ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʣʘʩʪʠ 

 (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ F4 Ÿ ʜʦʧʦʣʥʠʪʝʣʴʥʦ) 
 

 
 
ʚʟʷʪʠʝ ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ / ʩʥʷʪʠʝ ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ï ʚ ʜʝʞʫʨʥʦʤ ʨʝʞʠʤʝ ʠʟ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʤʦʞʥʦ ʩʪʘʚʠʪʴ ʧʦʜ 
ʦʭʨʘʥʫ / ʩʥʠʤʘʪʴ ʩ ʦʭʨʘʥ rʦʙʣʘʩʪʠ ʦʜʥʠʤ ʜʝʡʩʪʚʠʝʤ, ʧʨʠ ʧʦʤʦʱʠ ʢʣʘʚʠʰ F1 / F2. ʇʦ ʥʘʞʘʪʠʶ F1 / F2 ʙʫʜʫʪ ʚʟʷʪʳ / ʩʥʷʪʳ 
ʚʩʝ ʦʙʣʘʩʪʠ, ʚ ʥʘʩʪʨʦʡʢʘʭ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʮʠʠ. 

ʙʣʦʢʠʨʦʚʘʪʴ ʢʦʥʩʦʣʴ ʧʦʩʣʝ ʚʟʷʪʠʷ ï ʧʦʩʣʝ ʫʜʘʯʥʦʛʦ ʚʟʷʪʠʷ ʧʦʜ ʦʭʨʘʥʫ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 
ʙʣʦʢʠʨʦʚʢʘ ʢʣʘʚʠʘʪʫʨʳ ʧʨʠʙʦʨʘ (ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʟʘʜʝʨʞʢʦʡ ʚʟʷʪʠʷ). 

ʩʥʠʤʘʪʴ ʚ ʟʘʜʝʨʞʢʝ ʘʚʪʦʨʠʟʘʮʠʝʡ (ʩʥʷʪʴ ʩ ʦʭʨʘʥʳ ʧʨʠ ʘʚʪʦʨʠʟ. ʧʨʠ ʟʘʜʝʨʞʢʝ ï ʝʩʣʠ ʧʨʠ ʟʘʜʝʨʞʢʝ ʪʨʝʚʦʛʠ ʚ ʵʪʦʡ 
ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʡʜʝʪ ʘʚʪʦʨʠʟʘʮʠʷ ʚ ʢʦʥʩʦʣʠ ʧʨʠʙʦʨʘ, ʦʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʥʠʤʝʪʩʷ ʩ ʦʭʨʘʥʳ (ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ 
ʟʘʜʝʨʞʢʦʡ ʪʨʝʚʦʛʠ). 

ʚ ʨʝʤʦʥʪ ʧʨʠ ʥʝʫʜʘʯʥʦʤ ʘʚʪʦʚʦʩʪʘʥʦʚʣʝʥʠʠ ï ʥʝ ʧʨʠʰʝʜʰʠʝ ʚ ʥʦʨʤʫ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʣʝ ʧʦʧʳʪʢʠ ʘʚʪʦʚʦʩʪʘʥʦʚʣʝʥʠʷ 
ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʧʨʘʚʣʝʥʳ ʚ ʨʝʤʦʥʪ, ʠ ʦʙʣʘʩʪʴ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʠʜʝʪ ʚ ʥʦʨʤʫ. 

 

ʀʤʷ ʦʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ F4 Ÿ ʠʟʤʝʥʠʪʴ ʠʤʷ) 
 

 
 
ʂʘʢ ʚʚʦʜʠʪʴ ʠʤʝʥʘ ʩ ʢʣʘʚʠʘʪʫʨʳ ʩʤ. ʨʘʟʜʝʣ ʅʘʟʥʘʯʝʥʠʝ ʢʣʘʚʠʰ. 
 

ʆʂ ʇʦʜʪʚʝʨʜʠʪʴ ʚʚʦʜ ʠʤʝʥʠ 

ʉ ɺʳʡʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ 

 
 
 

8.1.3 ʉʦʩʪʘʚ ʦʙʣʘʩʪʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ [ʦʙʣʘʩʪʴ]) 
ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʊʉ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʦʙʣʘʩʪʠ, ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. 
 

 
 
ʀʤʝʥʘ ʊʉ ʬʦʨʤʠʨʫʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟ ʠʤʝʥʠ ʢʦʥʪʨʦʣʣʝʨʘ, ʥʦʤʝʨʘ ʚʭʦʜʘ / ʚʳʭʦʜʘ ʠ ʝʛʦ ʪʠʧʘ (ʜʣʷ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ). 
ʀʤʷ ʊʉ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ. 
 

F1 ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʚ ʦʙʣʘʩʪʴ 

F2 ɼʦʙʘʚʠʪʴ ʩʩʳʣʢʫ ʥʘ ʜʨʫʛʫʶ ʦʙʣʘʩʪʴ ʜʣʷ ʥʘʩʣʝʜʦʚʘʥʠʷ ʝʸ ʩʦʩʪʦʷʥʠʷ 

F3 ʋʜʘʣʠʪʴ ʚʳʙʨʘʥʥʦʝ ʊʉ ʠʟ ʦʙʣʘʩʪʠ 

F4 ʇʝʨʝʡʪʠ ʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʚʳʙʨʘʥʥʦʛʦ ʊʉ 

ʆʂ ʇʝʨʝʡʪʠ ʢ ʧʨʦʩʤʦʪʨʫ ʩʦʩʪʦʷʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʊʉ. ɸʥʘʣʦʛʠʯʥʦ ʨʘʟʜʝʣʫ ʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ 
ʊʉ ʚ ʦʙʣʘʩʪʠ. 

 

ɺʢʣʶʯʝʥ ʚʚʦʜ 
ʧʨʦʧʠʩʥʳʭ ʙʫʢʚ 
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8.1.4 ɼʦʙʘʚʣʝʥʠʝ ʊʉ ʠʣʠ ʩʩʳʣʢʠ ʚ ʦʙʣʘʩʪʴ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ [ʦʙʣʘʩʪʴ] Ÿ [F1, F2]) 
ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʊʉ (ʦʭʨʘʥʥʳʡ ʠʣʠ ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʠ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ 
ʩʠʩʪʝʤʥʳʝ ʊʉ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʴ), ʜʦʙʘʚʠʪʴ ʊʉ ʫʧʨʘʚʣʝʥʠʷ (ʩʠʛʥʘʣʠʟʘʪʦʨʳ, 
ʚʳʭʦʜʳ ʠ ʪ. ʜ.), ʜʦʙʘʚʠʪʴ ʩʩʳʣʢʫ ʥʘ ʦʙʣʘʩʪʴ: ʪʦʛʜʘ ʪʝʢʫʱʘʷ ʦʙʣʘʩʪʴ ʙʫʜʝʪ ʥʘʩʣʝʜʦʚʘʪʴ ʝʸ ʪʨʝʚʦʞʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʪ.ʝ. ʝʩʣʠ ʫ 
ʥʝʸ ʙʫʜʝʪ çʇʦʞʘʨ 2è, ʪʦ ʠ ʵʪʘ (ʚʝʨʭʥʷʷ) ʦʙʣʘʩʪʴ ʧʝʨʝʡʜʝʪ ʚ çʇʦʞʘʨ 2è, ʝʩʣʠ ʫ ʥʝʸ ʙʫʜʝʪ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʪʦ ʠ ʵʪʘ ʦʙʣʘʩʪʴ 
ʧʝʨʝʡʜʝʪ ʚ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʠ ʪ. ʜ.) 
ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ F-ʢʣʘʚʠʰʫ (+ʪʩ / +ʦʙʣ)  ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʩʘʤ ʧʨʠʙʦʨ ʠʣʠ 
ʜʨʫʛʫʶ ʦʙʣʘʩʪʴ:  
 

  
 
ɿʘʪʝʤ, ʝʩʣʠ ʚʳʙʨʘʥʦ ʉʋ,  ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ (ʢʣʘʚʠʰʝʡ çʆʂè ʧʦʤʝʯʘʶʪʩʷ ʛʘʣʦʯʢʘʤʠ) ʊʉ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʵʪʦʤʫ 
ʉʋ. 
 

  
 

Ƹƶ ʇʝʨʝʭʦʜ ʧʦ ʧʫʥʢʪʘʤ ʤʝʥʶ 

C ɺʳʡʪʠ ʠ ʧʨʠʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʙʝʟ ʟʘʧʨʦʩʘ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ.  

ʆʂ ʇʦʤʝʪʠʪʴ ʊʉ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ / ʩʥʷʪʴ 

 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ: ʨʘʥʝʝ ʥʘʟʥʘʯʝʥʥʳʝ ʚ ʜʘʥʥʫʶ ʦʙʣʘʩʪʴ ʊʉ ʩ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʫʞʝ ʧʦʤʝʯʝʥʳ ʛʘʣʦʯʢʘʤʠ, ʚʳ ʤʦʞʝʪʝ 
ʩʥʷʪʴ ʵʪʠ ʛʘʣʦʯʢʠ, ʧʨʠ ʵʪʦʤ, ʧʦ ʥʘʞʘʪʠʶ ʆʂ, ʫʟʝʣ ʫʜʘʣʠʪʩʷ ʠʟ ʦʙʣʘʩʪʠ. 

 - ʪʘʢʠʤ ʟʥʘʯʢʦʤ ʧʦʤʝʯʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ ʦʜʥʦʛʦ ʊʉ çʥʘ ʙʦʨʪʫè. ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ ʊʉ ʚ ʦʙʣʘʩʪʴ, 
ʥʝʦʙʭʦʜʠʤʦ ʟʘʡʪʠ ʚ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ (ʢʣʘʚʠʰʝʡ çʆʂè) ʠ ʧʨʦʜʝʣʘʪʴ ʪʫ ʞʝ ʦʧʝʨʘʮʠʶ ï ʚʳʜʝʣʠʪʴ ʛʘʣʦʯʢʘʤʠ ʪʨʝʙʫʝʤʳʝ ʊʉ ʠ 
ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉè. 
ɽʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʫʞʝ ʜʦʙʘʚʣʝʥʦ ʚ ʜʨʫʛʫʶ ʦʙʣʘʩʪʴ, ʝʝ ʥʘʟʚʘʥʠʝ ʙʫʜʝʪ ʥʘʧʠʩʘʥʦ ʚ ʩʢʦʙʢʘʭ ʩʣʝʚʘ ʦʪ ʫʩʪʨʦʡʩʪʚʘ. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʜʦʙʘʚʣʝʥʠʝ ʊʉ ʠʣʠ ʩʩʳʣʢʠ ʥʘ ʜʨʫʛʫʶ ʦʙʣʘʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʥʘ ʪʦʡ ʦʙʣʘʩʪʠ, ʚ 
ʢʦʪʦʨʫʶ ʥʘʜʦ ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʵʣʝʤʝʥʪ: 
 

 
 
ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʊʉ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛ ʚʳʙʦʨʘ ʕʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʭ 
ʫʩʪʨʦʡʩʪʚʘʭ: 
 

 
 

8.1.5 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʊʉ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʦʙʣʘʩʪʠ Ÿ [ʦʙʣʘʩʪʴ + ʆʂ] Ÿ [ ʊʉ + F4]) 
ɺʳʜʝʣʠʚ ʢʫʨʩʦʨʦʤ ʊʉ ʚ ʦʙʣʘʩʪʠ ʠ ʥʘʞʘʚ F4, ʧʦʧʘʜʘʝʤ ʚ ʤʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʊʉ. 
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Ƹƶ ʇʝʨʝʭʦʜ ʧʦ ʧʫʥʢʪʘʤ ʤʝʥʶ 

C ɺʳʡʪʠ ʠ ʧʨʠʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʙʝʟ ʟʘʧʨʦʩʘ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. 

ʆʂ ʉʤʝʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʊʉ ʠʣʠ ʚʳʙʨʘʪʴ ʜʦʩʪʫʧʥʫʶ ʦʧʮʠʶ 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺʳʜʝʣʠʪʝ ʊʉ ʧʦʜ ʥʫʞʥʦʡ ʦʙʣʘʩʪʴʶ, ʥʘ ʧʘʥʝʣʠ ʩʧʨʘʚʘ ʚʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʚʘʨʠʘʥʪ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ 
ʩʧʠʩʢʘ, ʟʘʪʝʤ ʫʩʪʘʥʦʚʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʮʠʠ: 
 

 
 

8.1.6 ɺʘʨʠʘʥʪ rʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʊʉ ʪʠʧʘ çɺʭʦʜè 

ʇʦʜ ʚʭʦʜʦʤ ʧʦʥʠʤʘʝʪʩʷ ʊʉ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʝ ʥʘ ʵʣʝʤʝʥʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʜʘʶʱʝʝ ʩʠʛʥʘʣ, ʚʣʠʷʶʱʠʡ ʥʘ ʩʦʩʪʦʷʥʠʝ 
ʩʠʩʪʝʤʳ. 
 

ʅʘʟʚʘʥʠʝ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ: 

ʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴ  ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʠʟʚʝʱʘʪʝʣʷ ʚ ʧʨʠʙʦʨʝ ʬʦʨʤʠʨʫʝʪʩʷ 
ʠʟʚʝʱʝʥʠʝ çʇʦʞʘʨ 1è, ʠʣʠ çʇʦʞʘʨ 2è, ʝʩʣʠ ʚ ʦʙʣʘʩʪʠ 
ʥʘʙʨʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ 

ɸ2ɼʇʀ-ʤ  
ɸ2ɼʇʀ 

ʇɼ (ʂʈ-ʃʘʜʦʛʘ) 

ʈʫʯʥʦʡ ʧʦʞʘʨʥʳʡ 
ʠʟʚʝʱʘʪʝʣʴ 

 ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʠʟʚʝʱʘʪʝʣʷ ʚ ʧʨʠʙʦʨʝ ʬʦʨʤʠʨʫʝʪʩʷ 
ʠʟʚʝʱʝʥʠʝ çʇʦʞʘʨ 2è 

ʀʈ 

ʀʇʈ (ʂʈ-ʃʘʜʦʛʘ) 

ʊʨʝʚʦʞʥʳʡ ʚʭʦʜ  ʗʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʠʛʥʘʣʘ çʊʨʝʚʦʛʘè ʠʣʠ 
çʇʨʦʥʠʢʥʦʚʝʥʠʝè. 

ɽʩʣʠ ʫ ʪʨʝʚʦʞʥʦʛʦ ʚʭʦʜʘ ʧʨʦʠʟʦʡʜʝʪ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʢʦʛʜʘ 
ʝʛʦ ʦʙʣʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʦʭʨʘʥʦʡ - ʦʥ ʧʝʨʝʡʜʝʪ ʚ ʨʝʞʠʤ 
ʪʨʝʚʦʛʠ ʠʣʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. 

ʀʤʝʝʪ ʦʧʮʠʠ: 

-çɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷè. ʕʪʦʤʫ ʊʉ ʜʘʝʪʩʷ n ʩʝʢʫʥʜ, ʫʢʘʟʘʥʥʳʭ 
ʚ ʦʭʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘ ʦʙʣʘʩʪʠ, ʥʘ ʪʦ, ʯʪʦʙʳ ʧʨʠʡʪʠ ʚ 
ʥʦʨʤʫ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʦʙʣʘʩʪʴ ʚʦʟʴʤʝʪʩʷ ʥʘ ʦʭʨʘʥʫ. 

-çɿʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠè. ʊʨʝʚʦʛʘ ʧʦ ʵʪʦʤʫ ʊʉ ʟʘʜʝʨʞʠʚʘʝʪʩʷ 
ʥʘ n ʩʝʢʫʥʜ, ʫʢʘʟʘʥʥʳʭ ʚ ʦʭʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʦʙʣʘʩʪʠ, 
ʯʪʦ ʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʨʝʤʷ ʩʥʷʪʴ ʦʙʣʘʩʪʴ ʩ ʦʭʨʘʥʳ. 

-ç24-ʯʘʩʦʚʦʡè. ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʊʉ ʦʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ 
ʪʨʝʚʦʛʫ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘ ʦʭʨʘʥʝ ʦʥʘ ʠʣʠ ʥʝʪ (ʦʙʳʯʥʦ 
ʜʣʷ ʪʘʤʧʝʨʦʚ). 

-çʪʠʭʘʷ ʪʨʝʚʦʛʘè. ʇʨʠ ʪʨʝʚʦʛʝ ʚ ʦʙʣʘʩʪʠ ʪʦʣʴʢʦ ʦʪ ʊʉ ʩ 
ʵʪʦʡ ʦʧʮʠʝʡ ʥʝ ʚʢʣʶʯʘʶʪʩʷ ʚʳʭʦʜʳ ʩ ʧʨʠʟʥʘʢʦʤ 
çʟʚʫʢʦʚʦʡè ʠʣʠ ʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʠʟʘʪʦʨʳ (ʥʘʧʨʠʤʝʨ, ʆʉɿ). 

-çʥʝʠʩʧʨ. ʥʘ ʚʟʷʪʦʤè. ɽʩʣʠ ʦʙʣʘʩʪʴ ʥʘ ʦʭʨʘʥʝ, ʪʦ 
ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʊʉ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʥʝʠʩʧʨʘʚʥʦʩʪʴ, ʘ 
ʥʝ ʪʨʝʚʦʛʘ. 

-çʩʠʛʥʘʣ ʧʨʦʥʠʢʥʦʚʝʥʠʝè. ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʵʪʦʛʦ ʊʉ 
ʦʙʣʘʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʨʦʥʠʢʥʦʚʝʥʠʝè (ʜʣʷ ʪʝʭ 
ʩʠʩʪʝʤ, ʛʜʝ ʥʘʜʦ ʨʘʟʣʠʯʘʪʴ çʊʨʝʚʦʛʫè ʦʪ 
çʇʨʦʥʠʢʥʦʚʝʥʠʷè). 

ʊʘʤʧʝʨʳ (ʜʘʪʯʠʢ 
ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ) 
ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʚʳʭ 
ʫʩʪʨʦʡʩʪʚ, 

ʐʣʝʡʬʳ ʚʩʝʭ ɸʋ, ʠʭ 
ʩʦʜʝʨʞʘʱʠʭ. 

ɺʭʦʜ  

çʅʝʠʩʧʨʘʚʥʦʩʪʴè 
  ʗʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. ɸʜʨʝʩʥʳʝ ʰʣʝʡʬʳ 

ʀʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ 

ʂʥʦʧʢʘ  

çɺʟʷʪʴ / ʉʥʷʪèɹ 
 

ʉʪʘʚʠʪ / ʩʥʠʤʘʝʪ ʦʙʣʘʩʪʴ ʩ ʦʭʨʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʨʝʞʠʤʘ: 

- 
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-çɺʟʷʪʴè, ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʊʉ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʦʙʣʘʩʪʴ 
ʧʦʜ ʦʭʨʘʥʫ. ʆʙʣʘʩʪʴ ʙʝʨʝʪʩʷ ʧʦʜ ʦʭʨʘʥʫ ʧʨʠ ʥʘʞʘʪʠʠ 
ʢʥʦʧʢʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʪʤʝʯʝʥ ʛʘʣʦʯʢʦʡ ʪʦʣʴʢʦ ʵʪʦʪ 
ʧʫʥʢʪ. 

-çʉʥʷʪʴè, ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʊʉ ʤʦʞʥʦ ʩʥʷʪʴ ʦʙʣʘʩʪʴ ʩ 
ʦʭʨʘʥʳ. ʆʙʣʘʩʪʴ ʩʥʠʤʘʝʪʩʷ ʩ ʦʭʨʘʥʳ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʚ 
ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ ʦʪʤʝʯʝʥ ʛʘʣʦʯʢʦʡ ʪʦʣʴʢʦ ʵʪʦʪ ʧʫʥʢʪ. 

-çʈʝʞʠʤ ʧʝʨʝʢʣʶʯʝʥʠʷè, ʆʙʣʘʩʪʴ ʩʥʠʤʘʝʪʩʷ, ʝʩʣʠ ʥʘ 
ʦʭʨʘʥʝ, ʠ ʙʝʨʝʪʩʷ ʧʦʜ ʦʭʨʘʥʫ, ʝʩʣʠ ʩʥʷʪʘ ʪʦʣʴʢʦ ʧʨʠ 
ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ (ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʛʜʘ ʢʥʦʧʢʘ ʥʝ 
ʬʠʢʩʠʨʫʝʪʩʷ). 

 

ɽʩʣʠ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʧʫʥʢʪʳ çɺʟʷʪʴè ʠ çʉʥʷʪʴè, ʪʦ 
ʧʦʣʦʞʝʥʠʝ çʅʘʞʘʪʦè ʢʥʦʧʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ 
çʧʦʩʪʘʚʠʪʴ ʥʘ ʦʭʨʘʥʫè, ʘ çʥʝ ʥʘʞʘʪʦè - çʩʥʷʪ ɹʩ ʦʭʨʘʥʳè 
(ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʝʩʣʠ ʢʥʦʧʢʘ ʦʩʪʘʝʪʩʷ ʟʘʞʘʪʦʡ ʧʨʠ 
ʥʘʞʘʪʠʠ) 

ɺʭʦʜ çʇʫʩʢ ʧʨʦʰʝʣè 
 

ʊʉ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʫʩʢʘ. ʉʦʙʳʪʠʝ ʦʪʤʝʯʘʝʪʩʷ 
ʚ ʞʫʨʥʘʣʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʚʢʣʶʯʝʥʠʷ 
ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʚʳʭʦʜʘ. 

- 

ʇʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 
(ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʧʫʩʢ) 

 
ʈʫʯʥʦʡ ʟʘʧʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʠ 
ʩʨʘʙʘʪʳʚʘʥʠʠ ʜʘʥʥʦʛʦ ʊʉ, ʜʘʞʝ ʝʩʣʠ ʘʚʪʦʤʘʪʠʢʘ ʦʙʣʘʩʪʠ 
ʥʝ ʚʢʣʶʯʝʥʘ. 

ʀʤʝʝʪ 2 ʦʧʮʠʠ: 

-çʧʨʠʥʫʜʠʪʝʣʴʥʦè - ʠʛʥʦʨʠʨʫʶʪʩʷ ʫʞʝ ʩʨʘʙʦʪʘʚʰʠʝ ʊʉ 
çɺʭʦʜ ʦʪʤʝʥʘ ʧʫʩʢʘè, ʥʦ ʥʝ ʠʛʥʦʨʠʨʫʶʪʩʷ ʥʦʚʳʝ (ʠʥʘʯʝ 
ʥʝʣɹʟʷ ʙʫʜʝʪ ʧʨʝʨʚʘʪʴ ʧʫʩʢ ʚʦʦʙʱʝ) 

-çʙʝʟ ʟʘʜʝʨʞʢʠè - ʧʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 
ʤʦʤʝʥʪʘʣʴʥʦ 

- 

ɺʭʦʜ çʆʪʤʝʥʘ ʧʫʩʢʘ / 
ɼʚʝʨʴè 

 
ʆʪʤʝʥʘ ʧʫʩʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʜʘʥʥʦʛʦ 
ʊʉ ʧʨʝʢʨʘʱʘʝʪʩʷ ʦʪʩʯʝʪ ʟʘʜʝʨʞʢʠ ʧʫʩʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʠ 
ʦʪʢʣʶʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʢʘ ʦʙʣʘʩʪʠ.  

ʀʤʝʝʪ 3 ʦʧʮʠʠ: 

-çɼʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʊʦʣʴʢʦ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʪʴ 
ʵʚʘʢʫʘʮʠʶ)è - ʦʪʩʯʝʪ ʟʘʜʝʨʞʢʠ ʧʫʩʢʘ ʧʨʦʜʦʣʞʠʪʩʷ ʩ 
ʤʦʤʝʥʪʘ ʧʨʝʨʳʚʘʥʠʷ, ʝʩʣʠ ʵʪʦ ʊʉ ʚʦʩʩʪʘʥʦʚʠʪʩʷ. 
ʄʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʩ ʤʦʤʝʥʪʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʊʉ ʜʦ 
ʤʦʤʝʥʪʘ ʧʫʩʢʘ - ʥʝ ʤʝʥʝʝ 10 ʩʝʢʫʥʜ. 

-çʉʙʨʦʩʠʪʴ ʩʯʝʪʯʠʢ (ʉʙʨʘʩʳʚʘʪʴ ʪʘʡʤʝʨ ʵʚʘʢʫʘʮʠʠ)è - 
ʝʩʣʠ ʊʉ ʚʦʩʩʪʘʥʦʚʠʣʦʩʴ, ʠ ʩʪʦʠʪ ʦʧʮʠʷ çɼʦ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷè, ʪʦ ʦʪʩʯʝʪ ʧʨʦʜʦʣʞʠʪʩʷ ʦʧʷʪʴ ʩ ʮʠʬʨʳ, 
ʫʢʘʟʘʥʥʦʡ ʚ ʥʘʩʪʨʦʡʢʘʭ ʦʙʣʘʩʪʠ (ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ). 

-çʊʦʣʴʢʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʫʩʢè ï ʥʘʩʪʨʦʡʢʘ, 
ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʩʥʠʤʘʶʱʘʷ ʦʙʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʦʧʮʠʠ. 
ɼʦʙʘʚʣʝʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʪʨʦʝʢ ʦʪʤʝʥʳ 
ʧʫʩʢʘ. ɽʩʣʠ ʦʥʘ ʫʩʪʘʥʦʚʣʝʥʘ, ʟʘʧʫʩʢ ʙʫʜʝʪ ʦʪʤʝʥʝʥ ʧʨʠ 
ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʆʪʤʝʥʘ ʧʫʩʢʘ ʟʜʝʩʴ ʜʝʡʩʪʚʫʝʪ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʨʫʯʥʦʛʦ 
ʟʘʧʫʩʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

- 

ɺʭʦʜ çʂʦʥʪʨʦʣʴ 
ʥʘʨʷʜʘè  

ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʬʦʨʤʠʨʫʝʪ ʩʦʙʳʪʠʝ çʢʦʥʪʨʦʣʴ ʥʘʨʷʜʘè 
ʚ ʞʫʨʥʘʣʝ ʦʪ ʪʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ. 

- 

ɺʭʦʜ 
çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡè  

ʇʝʨʝʚʦʜʠʪ ʦʙʣʘʩʪʴ ʚ ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, 
ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʚʳʭʦʜʳ, 
ʜʣʷ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥʘ ʦʧʮʠʷ çʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣè. ʉʦʙʳʪʠʡ ʚ ʞʫʨʥʘʣʝ ʥʝ 
ʬʦʨʤʠʨʫʝʪ. 

- 

ɺʭʦʜ çʉʙʨʦʩ / ʦʪʢʣ. 
ʟʚʫʢʘè 

 
ʇʦʟʚʦʣʷʝʪ ʩʙʨʦʩʠʪʴ ʦʙʣʘʩʪʴ ʣʠʙʦ ʚʳʢʣʶʯʠʪʴ ʚʩʝ ʟʚʫʢʦʚʳʝ 
ʚʳʭʦʜʳ. 

ʀʤʝʝʪ 2 ʦʧʮʠʠ: 

- çʦʪʢʣʶʯʠʪʴ ʟʚʫʢè - ʦʪʢʣʶʯʘʝʪ ʩʨʘʙʦʪʘʚʰʠʝ ʟʚʫʢʦʚʳʝ 
ʚʳʭʦʜʳ ʚ ʦʙʣʘʩʪʠ 

- çʚʳʧʦʣʥʠʪʴ ʩʙʨʦʩè - ʩʙʨʘʩʳʚʘʝʪ ʦʙʣʘʩʪʴ 

- 

 

8.1.7 ɺʘʨʠʘʥʪʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʊʉ ʪʠʧʘ çɺʳʭʦʜè 

ʇʦʜ ʚʳʭʦʜʦʤ ʧʦʥʠʤʘʝʪʩʷ ʊʉ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʝ ʥʘ ʵʣʝʤʝʥʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʜʘʶʱʝʤ ʩʠʛʥʘʣ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ. ʌʠʟʠʯʝʩʢʠ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʟʚʫʢʦʚʳʝ ʦʧʦʚʝʱʘʪʝʣʠ, ʩʚʝʪʦʚʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʚʳʭʦʜʳ ʪʠʧʘ çʦʪʢʨʳʪʳʡ 
ʢʦʣʣʝʢʪʦʨè, ʨʝʣʝ, ʠ ʪ.ʜ. 
 

ʅʘʟʚʘʥʠʝ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ: 
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ʋʥʠʚʝʨʩʘʣʴʥʳʡ 
ʚʳʭʦʜ  

ɺʢʣʶʯʘʝʪʩʷ, ʝʩʣʠ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ 
ʩʪʘʪʫʩʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʚ ʦʧʮʠʷʭ (ʧʦ ʀʃʀ). 

ʄʦʛʫʪ ʙʳʪʴ ʦʪʤʝʯʝʥʳ ʩʪʘʪʫʩʳ: 

çʧʦʞʘʨ 2è 

çʧʦʞʘʨ 1è 

çʧʨʦʥʠʢʥʦʚʝʥʠʝè 

çʪʨʝʚʦʛʘè 

çʟʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠè 

çʟʘʜʝʨʞʢʘ ʚʟʷʪʠʷè 

 çʥʝ ʛʦʪʦʚè 

çʥʘ ʦʭʨʘʥʝ /ʘʚʪʦʤʘʪʠʢʘ ʚʢʣ.è 

çʵʚʘʢʫʘʮʠʷè 

çʧʫʩʢè 

çʧʫʩʢ ʧʨʦʰʝʣè 

çʥʝʠʩʧʨʘʚʥʦʩʪʴè 

çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣè 

ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪ ʦʧʮʠʠ: 

çʟʚʫʢʦʚʦʡè 

çʠʥʚʝʨʪʠʨʦʚʘʥè 

ʈʝʣʝ, ʚʳʭʦʜʳ ʚ ʘʜʨʝʩʥʳʭ ʠ 
ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʉʠʛʥʘʣʠʟʘʪʦʨ  ʀʩʧʦʣʴʟʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʠʥʜʠʢʘʮʠʶ 
ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʘʪʫʩʘ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʦʥ 
ʜʦʙʘʚʣʝʥ.  

ʅʝ ʚʩʝ ʚʳʭʦʜʳ ʘʧʧʘʨʘʪʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʪʦʪ ʨʝʞʠʤ. 
ʆʪʦʙʨʘʞʘʝʤʳʝ ʩʪʘʪʫʩʳ ʤʦʞʥʦ ʨʘʟʜʝʣʴʥʦ ʚʢʣʶʯʠʪʴ / 
ʦʪʢʣʶʯʠʪʴ ʦʧʮʠʷʤʠ: 

çʧʫʩʢè 

çʧʫʩʢ ʧʨʦʰʝʣè 

çʵʚʘʢʫʘʮʠʷè 

çʧʦʞʘʨ 2è 

çʧʦʞʘʨ 1è 

çʪʨʝʚʦʛʘè 

çʧʨʦʥʠʢʥʦʚʝʥʠʝè 

çʟʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠè 

çʟʘʜʝʨʞʢʘ ʚʟʷʪʠʷè 

çʥʝʠʩʧʨʘʚʥʦʩʪʴè 

çʥʝ ʛʦʪʦʚʘè 

çʥʘ ʦʭʨʘʥʝ/ʘʚʪʦʤʘʪʠʢʘ ʚʢʣʶʯʝʥʘè 

çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣè 

ʉʧʠʩʦʢ, ʫʧʦʨʷʜʦʯʝʥ ʧʦ ʧʨʠʦʨʠʪʝʪʫ ʦʪʦʙʨʘʞʘʝʤʳʭ 
ʩʦʩʪʦʷʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ ʠʤʝʝʪ ʦʧʮʠʠ: 

çʟʚʫʢʦʚʦʡè 

çʞʫʨʥʘʣʠʨʦʚʘʪʴ ʚʢʣʶʯʝʥʠʝè 

çʞʫʨʥʘʣʠʨʦʚʘʪʴ ʦʪʢʣʶʯʝʥʠʝè 

çʞʫʨʥʘʣʠʨʦʚʘʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʴè 

çʟʘʱʝʣʢʠʚʘʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʴè 

ʀʥʜʠʢʘʪʦʨ ɹʀʉ-ʈ, ɹʀʉ-01. 
ʆʧʠʩʘʥʠʝ ʠʥʜʠʢʘʮʠʠ 
ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʤ. ʚ 
ʨʘʟʜʝʣʝ ɹʀʉ-ʈ, ɹʀʉ-01. 

 

ʆʉɿ. ʇʦʜʨʦʙʥʝʝ - ʚ 
ʨʘʟʜʝʣʝ ʆʉɿ. 

 

ɺʳʭʦʜ 1 ʠ 2 ʫ ʇʇʂ ʠ ʂɸ2: 

ɹʳʩʪʨʦ ʤʠʛʘʝʪ - ʧʨʠ 
ʧʦʞʘʨʝ ʠ ʪʨʝʚʦʛʝ, ʧʫʩʢʝ, 
ʵʚʘʢʫʘʮʠʠ. 

ʄʠʛʘʝʪ - ʧʨʠ ʟʘʜʝʨʞʢʝ 
ʪʨʝʚʦʛʠ ʠʣʠ ʟʘʜʝʨʞʢʝ 
ʚʟʷʪʠʷ ʦʙʣʘʩʪʠ. 

ʈʝʜʢʦ ʤʠʛʘʝʪ ï ʧʨʠ 
ʥʝʛʦʪʦʚʥʦʩʪʠ ʦʙʣʘʩʪʠ ʢ 
ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʭʨʘʥʫ ʠʣʠ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 

ʇʦʩʪʦʷʥʥʦ ʛʦʨʠʪ ï ʧʨʠ 
ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʦʭʨʘʥʝ 
ʦʙʣʘʩʪʠ. 

ʅʝ ʛʦʨʠʪ -  ʝʩʣʠ ʦʙʣʘʩʪʴ ʥʝ 
ʥʘʭʦʜʠʪʩʷ ʥʠ ʚ ʦʜʥʦʤ ʠʟ 
ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʦʩʪʦʷʥʠʡ 
(ʚʳʙʨʘʥʥʳʭ ʦʧʮʠʡ). 

 

ʀʥʜʠʢʘʪʦʨ ʇʋʆ-03, ʇʋʆ-
03ʈ 

ɺʳʭʦʜ  

çʇʦʞʘʨ 2è 
 ɺʢʣʶʯʘʝʪʩʷ, ʢʦʛʜʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʦʥ ʜʦʙʘʚʣʝʥ, 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è. 

ʀʤʝʝʪ ʦʧʮʠʠ: 

-çʟʚʫʢʦʚʦʡè. ɺr ʭʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 
F4 çʦʪʢʣʶʯʠʪʴ ʟʚʫʢè ʚ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ, ʘ ʪʘʢʞʝ ʧʨʠ 
ʩʨʘʙʘʪʳʚʘʥʠʠ ʊʉ çʉʙʨʦʩ / ʦʪʢʣ. ɿʚʫʢʘè ʩ ʦʧʮʠʝʡ 
çʦʪʢʣʶʯʠʪʴ ʟʚʫʢè. ɺʳʭʦʜ ʥʝ ʚʢʣʶʯʘʝʪʩʷ ʧʨʠ ʪʠʭʦʡ 
ʪʨʝʚʦʛʝ. 

-çʠʥʚʝʨʪʠʨʦʚʘʥè. ɺr ʭʦʜ ʚʳʢʣʶʯʘʝʪʩʷ ʧʨʠ çʇʦʞʘʨʝ 2è ʠ 
ʚʢʣʶʯʘʝʪʩʷ, ʝʩʣʠ ʦʙʣʘʩʪʴ ʥʝ ʚ çʇʦʞʘʨʝ 2è. 

- 

ɺʳʭʦʜ  

çʇʦʞʘʨ 1è 
 ɺʢʣʶʯʘʝʪʩʷ, ʢʦʛʜʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʦʥ ʜʦʙʘʚʣʝʥ, 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 1è (ɺʥʠʤʘʥʠʝ). 

ʀʤʝʝʪ ʦʧʮʠʠ: 

-çʟʚʫʢʦʚʦʡè 

-çʠʥʚʝʨʪʠʨʦʚʘʥè 

- 

ɺʳʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè 

 ɺʢʣʶʯʘʝʪʩʷ, ʢʦʛʜʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʦʥ ʜʦʙʘʚʣʝʥ, 
ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 

ʀʤʝʝʪ ʦʧʮʠʠ: 

-çʟʚʫʢʦʚʦʡè 

-çʠʥʚʝʨʪʠʨʦʚʘʥè 

- 

ɺʳʭʦʜ  

çʥʘ ʦʭʨʘʥʝ /  
ʘʚʪʦʤʘʪʠʢʘ 

 
ɺʢʣʶʯʘʝʪʩʷ, ʢʦʛʜʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʦʥ ʜʦʙʘʚʣʝʥ, 
ʚʩʪʘʣʘ ʥʘ ʦʭʨʘʥʫ ʠʣʠ ʚʢʣʶʯʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ 
ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

- 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-44 

ʚʢʣʶʯʝʥʘè 

ɺʳʭʦʜ  

çʊʨʝʚʦʛʘè 
 ɺʢʣʶʯʘʝʪʩʷ, ʢʦʛʜʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʦʥ ʜʦʙʘʚʣʝʥ, ʚ 

ʪʨʝʚʦʛʝ. 

ʀʤʝʝʪ ʦʧʮʠʠ: 

-çʟʚʫʢʦʚʦʡè 

-çʠʥʚʝʨʪʠʨʦʚʘʥè 

- 

ɺʳʭʦʜ çʇʫʩʢ ɸʋʇʊè 
 

ɺʢʣʶʯʘʝʪʩʷ ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʟʘʜʝʨʞʢʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 
(ʩʤ. ʥʘʩʪʨʦʡʢʠ ʦʙʣʘʩʪʠ). 

ɺʳʭʦʜʳ ʄʇʊ-10 

ɺʳʭʦʜ ʵʚʘʢʫʘʮʠʷ 
 

ɺʢʣʶʯʘʝʪʩʷ ʩ ʥʘʯʘʣʦʤ çʟʘʜʝʨʞʢʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷè 

ʀʤʝʝʪ ʦʧʮʠʠ: 

-çʟʚʫʢʦʚʦʡè 

-çʠʥʚʝʨʪʠʨʦʚʘʥè 

- 

ɺʭʦʜ  

ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
 ɽʩʣʠ ʚʳʭʦʜ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʜʦʣʞʝʥ 

ʫʧʨʘʚʣʷʪʩɹʷ ʩʢʨʠʧʪʦʤ, ʘ ʥʝ ʩʦʩʪʦʷʥʠʝʤ ʦʙʣʘʩʪʠ, ʠʤʝʝʪ 
ʩʤʳʩʣ ʜʦʙʘʚʠʪʴ ʝʛʦ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʚʭʦʜ, ʛʝʥʝʨʠʨʫʶʱʠʡ 
ʥʝʠʩʧʨʘʚʥʦʩʪʴ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʠ ʪʦʤ, ʯʪʦ ʦʙʣʘʩʪʴ ʥʝ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ 
ʩʦʩʪʦʷʥʠʝʤ ʊʉ (ʚʢʣʶʯʝʥ / ʚʳʢʣʶʯʝʥ). 

- 

 

8.1.8 ɼʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʊʉ 

ɼʨʫʛʠʝ ʊʉ, ʥʝ ʧʦʜʧʘʜʘʶʱʠʝ ʧʦʜ ʦʧʨʝʜʝʣʝʥʠʝ ʚʭʦʜʘ ʠʣʠ ʚʳʭʦʜʘ. 
 

ʅʘʟʚʘʥʠʝ ʉʠʤʚʦʣ ʆʧʠʩʘʥʠʝ ʇʦ ʫʤʦʣʯʘʥʠʶ 
ʜʣʷ: 

ʅʘʩʣʝʜʦʚʘʪʴ 
ʩʦʩʪʦʷʥʠʝ 
(ʩʩʳʣʢʘ ʥʘ 
ʦʙʣʘʩʪʴ) 

 ɺʝʨʭʥʷʷ ʦʙʣʘʩʪʴ ʥʘʩʣʝʜʫʝʪ ʩʦʩʪʦʷʥʠʝ ʵʪʦʡ ʦʙʣʘʩʪʠ (ʧʦ ʀʃʀ, ʝʩʣʠ ʝʩʪʴ 
ʥʝʩʢʦʣʴʢʦ ʦʙʣʘʩʪʝʡ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʥʘʜʦ ʥʘʩʣʝʜʦʚʘʪʴ) 

ʦʙʣʘʩʪʠ 

ʋʉʂ 
 

ʋʩʪʨʦʡʩʪʚʦ ʩʯʠʪʳʚʘʥʠʷ ʢʦʜʦʚ-ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʠ ʩʥʷʪʠʷ ʦʙʣʘʩʪʠ ʥʘ ʦʭʨʘʥʫ / ʩ ʦʭʨʘʥʳ 

(ʦʙʳʯʥʦ ʩʪʦʠʪ ʩʥʘʨʫʞʠ ʦʙʣʘʩʪʠ / ʢʦʤʥʘʪʳ / ʟʜʘʥʠʷ, ʢ ʢʦʪʦʨʦʡ 
ʦʪʥʦʩʠʪʩʷ). 

ʀʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ: 

çɺʟʷʪʴè - ʨʘʟʨʝʰʠʪʴ ʩʪʘʚʠʪʴ ʦʙʣʘʩʪʴ ʥʘ ʦʭʨʘʥʫ ʩ ʵʪʦʛʦ ʋʉʂ. 

çʉʥʷʪʴè - ʨʘʟʨʝʰʠʪʴ ʩʥʠʤʘʪʴ ʦʙʣʘʩʪʴ ʩ ʦʭʨʘʥʳ ʩ ʵʪʦʛʦ ʋʉʂ. 

çɺʟʷʪʴ / ʩʥʷʪʴ ʧʦʜʦʙʣʘʩʪʠ ʧʦ ʫʨʦʚʥʶ ʜʦʩʪʫʧʘè. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 
ʧʦʩʪʘʥʦʚʢʝ / ʩʥʷʪʠʠ ʤʥʦʞʝʩʪʚʘ ʦʙʣʘʩʪʝʡ ʩ ʦʜʥʦʛʦ ʩʯʠʪʳʚʘʪʝʣʷ. ʇʨʠ 
ʧʦʜʥʝʩʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʧʨʦʚʝʨʷʶʪʩʷ ʧʦʣʥʦʤʦʯʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʩʩʳʣʢʘʤ ʥʘ ʦʙʣʘʩʪʠ (ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʪʦʡ ʞʝ ʦʙʣʘʩʪʠ, 
ʯʪʦ ʠ ʩʯʠʪʳʚʘʪʝʣʴ) ʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʦʙʣʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʥ ʤʦʞʝʪ 
ʩʪʘʚʠʪʴ / ʩʥʠʤʘʪʴ / ʩʙʨʘʩʳʚʘʪʴ. 

ɸʣʛʦʨʠʪʤ: ɼʣʷ ʦʙʣʘʩʪʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʟʘ ʦʜʥʦ 
ʧʦʜʥʝʩʝʥʠʝ ʢʘʨʪʳ ʜʝʣʘʝʪʩʷ ʦʜʥʘ ʦʧʝʨʘʮʠʷ: ʣʠʙʦ ʚʟʷʪʠʝ, ʣʠʙʦ ʩʥʷʪʠʝ, 
ʣʠʙʦ ʩʙʨʦʩ. ɼʘʣʝʝ: 

- ʝʩʣʠ ʝʩʪʴ ʦʙʣʘʩʪʠ (ʩ ʧʨʘʚʦʤ ʩʥʷʪʠʷ) ʥʘ ʦʭʨʘʥʝ - ʦʥʠ ʩʥʠʤʘʶʪʩʷ, 

- ʝʩʣʠ ʝʩʪʴ ʦʙʣʘʩʪʠ ʥʝ ʚ ʥʦʨʤʝ - ʦʥʠ ʩʙʨʘʩʳʚʘʶʪʩʷ, 

- ʝʩʣʠ ʚʩʝ ʦʙʣʘʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʚ ʥʦʨʤʝ - ʪʦ ʦʥʠ 
ʩʪʘʚʷʪʩʷ ʥʘ ʦʭʨʘʥʫ. 

ʇʨʠ ʵʪʦʤ ʦʧʮʠʠ çɺʟʷʪʴè, çʉʥʷʪʴè ʦʪʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʢ ʪʝʢʫʱʝʡ ʦʙʣʘʩʪʠ, 
ʥʘ ʢʦʪʦʨʫʶ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʚʦʦʙʱʝ ʥʠʢʘʢʠʭ ʧʨʘʚ. 

ʉʯʠʪʳʚʘʪʝʣʴ 
iButton ʥʘ ʧʷʪʦʤ 
ʰʣʝʡʬʝ ɸʈ5, 
ʧʝʨʚʦʤ ʰʣʝʡʬʝ 
ʀʉʄ, ʠʤʝʶʱʠʤ 
ʪʘʢʫʶ ʬʫʥʢʮʠʶ. 

 

ɺʩʪʨʦʝʥʥʳʡ 
ʩʯʠʪʳʚʘʪʝʣʴ ʇʇʂ 
(ʦʧʮʠʷ ʇʇʂ) 

 

ɺʩʪʨʦʝʥʥʳʡ 
ʩʯʠʪʳʚʘʪʝʣʴ ʇʋʆ-
03 (ʦʧʮʠʷ ʇʋʆ-03) 

ʋʉʂ ʊɼ 
 

ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʩʯʠʪʳʚʘʥʠʷ ʢʦʜʘ ʚ ʩʦʩʪʘʚʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ. 

(ʦʙʳʯʥʦ ʩʪʦʠʪ ʩʥʘʨʫʞʠ ʠʣʠ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ / ʢʦʤʥʘʪʳ / ʟʜʘʥʠʷ, ʢ 
ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ) 

ʀʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ: 

çɺʟʷʪʴè - ʨʘʟʨʝʰʠʪʴ ʩʪʘʚʠʪʴ ʦʙʣʘʩʪʴ ʥʘ ʦʭʨʘʥʫ ʩ ʵʪʦʛʦ ʋʉʂ. 

çʉʥʷʪʴè - ʨʘʟʨʝʰʠʪʴ ʩʥʠʤʘʪʴ ʦʙʣʘʩʪʴ ʩ ʦʭʨʘʥʳ ʩ ʵʪʦʛʦ ʋʉʂ. 

çɺʦʡʪʠè - ʨʘʟʨʝʰʠʪʴ ʚʭʦʜʠʪʴ ʯʝʨʝʟ ʵʪʦ ʋʉʂ. 

çɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷè. ʕʪʦʤʫ ʊʉ ʜʘʝʪʩʷ n ʩʝʢʫʥʜ, ʫʢʘʟʘʥʥʳʭ ʚ ʦʭʨʘʥʥʳʭ 
ʧʘʨʘʤʝʪʨʘʭ ʦʙʣʘʩʪʠ, ʥʘ ʪʦ, ʯʪʦʙʳ ʧʨʠʡʪʠ ʚ ʥʦʨʤʫ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ 
ʦʙʣʘʩʪʴ ʚʦʟʴʤʝʪʩʷ ʥʘ ʦʭʨʘʥʫ. 

çɿʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠè. ʊʨʝʚʦʛʘ ʧʦ ʵʪʦʤʫ ʊʉ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʥʘ n ʩʝʢʫʥʜ, 
ʫʢʘʟʘʥʥʳʭ ʚ ʦʭʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʦʙʣʘʩʪʠ, ʯʪʦ ʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 
ʚʨʝʤʷ ʩʥʷʪʴ ʦʙʣʘʩʪʴ ʩ ʦʭʨʘʥʳ. 

ç24ʯ ʧʨʠ ʚʟʣʦʤʝè ʚʳʟʳʚʘʝʪ ʪʨʝʚʦʛʫ ʚ ʦʙʣʘʩʪʠ ʧʨʠ ʚʟʣʦʤʝ ʜʚʝʨʠ, ʚʥʝ 
ʟʘʚʠʩʠʤʦʩʪʠ, ʥʘ ʦʭʨʘʥʝ ʦʥʘ ʠʣʠ ʥʝʪ. 

ç24ʯ ʧʨʠ ʫʜʝʨʞʘʥʠʠè ʚʳʟʳʚʘʝʪ ʪʨʝʚʦʛʫ ʚ ʦʙʣʘʩʪʠ ʧʨʠ ʫʜʝʨʞʘʥʠʠ 
ʜʚʝʨʠ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʘ ʦʭʨʘʥʝ ʦʥʘ ʠʣʠ ʥʝʪ. 

çʊʠʭʘʷ ʪʨʝʚʦʛʘè. ʇʨʠ ʪʨʝʚʦʛʝ ʦʪ ʵʪʦʛʦ ʊʉ ʥʝ ʚʢʣʶʯʘʶʪʩʷ ʚʳʭʦʜʳ ʩ 
ʧʨʠʟʥʘʢʦʤ çʟʚʫʢʦʚʦʡ. 

ʋʉʂ, 
ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʢ 
ʂɼ2 
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çɿʘʧʨʦʩ ʧʨʦʭʦʜʘè. ʇʦʩʣʝ ʩʯʠʪʳʚʘʥʠʷ ʦʧʦʟʥʘʥʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 
ʧʨʠʙʦʨ ʬʦʨʤʠʨʫʝʪ ʩʦʙʳʪʠʝ ʟʘʧʨʦʩʘ ʧʨʦʭʦʜʘ ʜʣʷ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, 
ʥʦ ʥʝ ʦʪʢʨʳʚʘʝʪ ʜʚʝʨʴ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʤʘʥʜʘ ʦʪʢʨʳʪʠʷ ʜʚʝʨʠ 
ʙʫʜʝʪ ʧʦʩʣʘʥʘ ʩ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. 

çʉʠʛʥʘʣ ʧʨʦʥʠʢʥʦʚʝʥʠʝè. ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʵʪʦʛʦ ʊʉ ʦʙʣʘʩʪʴ 
ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʨʦʥʠʢʥʦʚʝʥʠʝè. 

çɺʟʷʪʴ / ʩʥʷʪʴ ʧʦʜʦʙʣʘʩʪʠ ʧʦ ʫʨʦʚʥʶ ʜʦʩʪʫʧʘè. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 
ʧʦʩʪʘʥʦʚʢʝ / ʩʥʷʪʠʠ ʤʥʦʞʝʩʪʚʘ ʦʙʣʘʩʪʝʡ ʩ ʦʜʥʦʛʦ ʩʯʠʪʳʚʘʪʝʣʷ. ʇʨʠ 
ʧʦʜʥʝʩʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʧʨʦʚʝʨʷʶʪʩʷ ʧʦʣʥʦʤʦʯʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʩʩʳʣʢʘʤ ʥʘ ʦʙʣʘʩʪʠ (ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʪʦʡ ʞʝ ʦʙʣʘʩʪʠ, 
ʯʪʦ ʠ ʩʯʠʪʳʚʘʪʝʣʴ) ʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʦʙʣʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʥ ʤʦʞʝʪ 
ʩʪʘʚʠʪʴ / ʩʥʠʤʘʪʴ / ʩʙʨʘʩʳʚʘʪʴ. 

ɸʣʛʦʨʠʪʤ: ɼʣʷ ʦʙʣʘʩʪʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʟʘ ʦʜʥʦ 
ʧʦʜʥʝʩʝʥʠʝ ʢʘʨʪʳ ʜʝʣʘʝʪʩʷ ʦʜʥʘ ʦʧʝʨʘʮʠʷ: ʣʠʙʦ ʚʟʷʪʠʝ, ʣʠʙʦ ʩʥʷʪʠʝ, 
ʣʠʙʦ ʩʙʨʦʩ. ɼʘʣʝʝ: 

- ʝʩʣʠ ʝʩʪʴ ʦʙʣʘʩʪʠ (ʩ ʧʨʘʚʦʤ ʩʥʷʪʠʷ) ʥʘ ʦʭʨʘʥʝ - ʦʥʠ ʩʥʠʤʘʶʪʩʷ, 

- ʝʩʣʠ ʝʩʪʴ ʦʙʣʘʩʪʠ ʥʝ ʚ ʥʦʨʤʝ - ʦʥʠ ʩʙʨʘʩʳʚʘʶʪʩʷ, 

- ʝʩʣʠ ʚʩʝ ʦʙʣʘʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʚ ʥʦʨʤʝ - ʪʦ ʦʥʠ 
ʩʪʘʚʷʪʩʷ ʥʘ ʦʭʨʘʥʫ. 

ʇʨʠ ʵʪʦʤ ʦʧʮʠʠ çɺʟʷʪʴè, çʉʥʷʪʴè, çɺʦʡʪʠè ʦʪʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʢ ʪʝʢʫʱʝʡ 
ʦʙʣʘʩʪʠ, ʥʘ ʢʦʪʦʨʫʶ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʚʦʦʙʱʝ ʥʠʢʘʢʠʭ 
ʧʨʘʚ. 

ʅʘʧʨʘʚʣʝʥʠʝ 
 

ʊʉ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʦʪʫʰʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ (ʫʧʨʘʚʣʝʥʠʝ 
ʘʚʪʦʤʘʪʠʢʦʡ, ʨʫʯʥʳʤ ʧʫʩʢʦʤ ʠ ʦʪʤʝʥʦʡ ʧʦʞʘʨʦʪʫʰʝʥʠʷ) ʠ ʦʪʦʙʨʘʞʝʥʠʷ 
ʝʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʇʇɼ-01, ʇʇʆ-01 
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8.2 ʈʘʙʦʪʘ ʩ ʩʝʪʝʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ) 
ʈʘʟʜʝʣ ʤʝʥʶ çʋʩʪʨʦʡʩʪʚʘè ʦʪʦʙʨʘʞʘʝʪ ʚʩʶ ʠʝʨʘʨʭʠʶ ʧʦʜʢʣʶʯʝʥʥʳʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʭ ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʪʘʢʞʝ 
ʧʦʟʚʦʣʷʝʪ ʠʭ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ (ʜʦʙʘʚʠʪʴ / ʫʜʘʣʠʪʴ, ʥʘʩʪʨʦʠʪʴ ʘʧʧʘʨʘʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ). 
ɺ ʵʪʦʤ ʧʫʥʢʪʝ ʤʝʥʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʫʩʪʨʦʡʩʪʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʧʨʦʩʝ ʥʘ RS-485 ʠʥʪʝʨʬʝʡʩʝ. ʇʇʂ ʧʨʠʩʫʪʩʪʚʫʝʪ 
ʚʩʝʛʜʘ: 
 

 
 

F1 ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ 

F2 ʇʦʠʩʢ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʨʘʙʦʪʘʝʪ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʦ ʦʜʥʦ ʥʘ ʣʠʥʠʠ RS-485) 

F3 ʋʜʘʣʠʪʴ ʚʳʜʝʣʝʥʥʦʝ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ 

F4 ʇʝʨʝʡʪʠ ʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʚʳʜʝʣʝʥʥʦʛʦ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʆʂ ʇʝʨʝʡʪʠ ʢ ʧʨʦʩʤʦʪʨʫ ʚʩʪʨʦʝʥʥʳʭ ʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʊʉ (ʜʣʷ ʇʂ ʥʝ ʨʘʙʦʪʘʝʪ) 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʥʝʪ ʤʝʥʶ çʋʩʪʨʦʡʩʪʚʘè, ʚʤʝʩʪʦ ʵʪʦʛʦ ʝʩʪʴ ʫʟʝʣ çRS-485è, ʧʦʜ ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʉʋ ʥʘ ʵʪʦʤ 
ʠʥʪʝʨʬʝʡʩʝ. 

8.2.1 ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʉʋ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ F1) 
ʇʦ ʢʣʘʚʠʰʝ F1 çʜʦʙʘʚ.è ʚ ʤʝʥʶ çʫʩʪʨʦʡʩʪʚʘè ʙʫʜʝʪ ʟʘʧʨʦʰʝʥ ʪʠʧ ʜʦʙʘʚʣʷʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: 
 

 
 
ʧʦʩʣʝ ʚʳʙʦʨʘ ʪʠʧʘ ʙʫʜʝʪ ʟʘʧʨʦʰʝʥ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ (ʫʢʘʟʘʥʥʳʡ ʥʘ ʵʪʠʢʝʪʢʝ ʩʘʤʦʛʦ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ): 
 

 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɼʦʙʘʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʥʘ ʫʟʣʝ çRS-485è 

  

8.2.2 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʉʋ ʠʣʠ ʧʨʠʙʦʨʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʋ + F4]) 
ʕʪʦ ʤʝʥʶ ʦʪʨʘʞʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʉʋ ʠʣʠ ʧʨʠʙʦʨʘ ʥʘʩʪʨʦʡʢʠ: 
 

 
 
ʉʧʠʩʦʢ ʧʫʥʢʪʦʚ ʤʝʥʶ ʠʥʜʠʚʠʜʫʘʣʝʥ, ʠ ʨʘʩʧʠʩʘʥ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚ ʚ ʛʣʘʚʝ ʉʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ RS-485  

8.2.3 ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʝʪʝʚʦʤ ʫʩʪʨʦʡʩʪʚʝ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʋ + F4] Ÿ ʠʥʬʦ) 
ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 
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8.2.4 ɿʘʤʝʥʘ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʋ + F4] Ÿ ʟʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ) 
ɽʩʣʠ ʨʘʥʝʝ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʝ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʧʨʠʙʦʨ ʙʳʣʦ ʟʘʤʝʥʝʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʚʝʟʜʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 
ʟʘʤʝʥʠʪʴ ʝʛʦ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ:  

 
 
ʕʪʦʪ ʧʫʥʢʪ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʝʩʪʴ ʫ ʚʩʝʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʨʦʤʝ ʇʂ ʠ ʇʇʂ. 
 

ɿʘʤʝʥʘ ʩʘʤʦʛʦ ʇʇʂ 
 
ɼʣʷ ʩʘʤʦʛʦ ʇʇʂ ʥʝʣʴʟʷ ʠʟʤʝʥʠʪʴ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ. 
ɽʩʣʠ ʥʘ ʇʇʂ ʙʳʣʘ ʟʘʛʨʫʞʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩ ʜʨʫʛʦʛʦ ʧʨʠʙʦʨʘ, ʪʦ ʚ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʷʚʠʪʩʷ ʇʇʂ NN, ʛʜʝ NN 
ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʪʦʛʦ ʧʨʠʙʦʨʘ, ʩ ʢʦʪʦʨʦʛʦ ʟʘʛʨʫʞʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ. ɼʣʷ ʥʝʛʦ ʜʦʩʪʫʧʥʘ ʦʧʮʠʷ ʩʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ - ʝʛʦ 
ʥʘʜʦ ʧʦʤʝʥʷʪʴ ʥʘ ʥʦʤʝʨ ʵʪʦʛʦ ʇʇʂ. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 

 

8.2.5 ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ ʉʋ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʋ + F4] Ÿ ʦʙʥʦʚʠʪʴ ʧʨʦʰʠʚʢʫ) 
 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦʪ ʧʫʥʢʪ ʤʝʥʶ ʜʦʩʪʫʧʝʥ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʂɸ2 ʠ ʂɼ2. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʥʦʚʠʪʴ ʧʨʦʰʠʚʢʫ ʫʩʪʨʦʡʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʯʘʪʴ ʩ ʩʘʡʪʘ ʉʠʛʤʳ-ʀʉ ʩʚʝʞʠʡ ʘʨʭʠʚ ʩ ʧʨʦʰʠʚʢʦʡ ʥʘ 
ʩʪʨʘʥʠʮʝ ʧʨʦʜʫʢʪʘ. ɼʘʣʝʝ ʨʘʩʧʘʢʦʚʘʪʴ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .bin ʚ ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ microSD ʢʘʨʪʳ. 
ʂʘʨʪʫ ʥʝʦʙʭʦʜʠʤʦ ʚʩʪʘʚʠʪʴ ʚ ʧʨʠʙʦʨ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʦ ʩʝʪʝʚʦʡ ʫʩʪʨʦʡʩʪʚʦ, ʟʘʡʪʠ ʚ ʵʪʦʪ ʧʫʥʢʪ ʤʝʥʶ ʠ ʥʘʞʘʪʴ ʆʂ: 
 

 
 

ʆʂ ɿʘʧʫʩʪʠʪʴ ʦʙʥʦʚʣʝʥʠʝ 

 
ʇʦʩʣʝ ʵʪʦʛʦ, ʝʩʣʠ ʉʋ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʚʷʟʠ, ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ çʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ..è ʠ ʧʨʦʛʨʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʚ ʧʨʦʮʝʥʪʘʭ: 
 

 
 
ɽʩʣʠ ʦʙʥʦʚʣʝʥʠʝ ʥʝ ʥʘʯʠʥʘʝʪʩʷ ʠʣʠ ʟʘʩʪʦʧʦʨʠʣʦʩʴ, ʧʦʧʨʦʙʫʡʪʝ ʧʦʚʪʦʨʠʪʴ ʝʛʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 
ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ çʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʣʦ ʫʩʧʝʰʥʦè. 
 

 
 

ʆʂ ɿʘʧʫʩʪʠʪʴ ʦʙʥʦʚʣʝʥʠʝ ʟʘʥʦʚʦ 

ʉ ɺʳʡʪʠ ʠʟ ʤʝʥʶ ʦʙʥʦʚʣʝʥʠʷ 

 
 
ʆʙʥʦʚʣʝʥʠʝ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ ʥʘ RS-485 ʠʥʪʝʨʬʝʡʩʝ, ʘ ʪʘʢʞʝ 
ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. 
ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʙʦʨ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ ʦʙʥʦʚʣʝʥʠʝ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʉʋ. ɼʣʷ ʵʪʦʛʦ ʚʦ ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ ʤʦʞʥʦ ʚʳʡʪʠ ʠʟ 
ʵʪʦʛʦ ʤʝʥʶ ʠ ʟʘʧʫʩʪʠʪʴ ʦʙʥʦʚʣʝʥʠʝ ʥʘ ʜʨʫʛʠʭ ʉʋ.  
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ɽʩʣʠ ʫ ʧʨʠʙʦʨʘ ʝʩʪʴ Web ʠʥʪʝʨʬʝʡʩ, ʬʘʡʣ ʩ ʧʨʦʰʠʚʢʦʡ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʯʝʨʝʟ ʥʝʛʦ. 
(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʆʙʥʦʚʣʝʥʠʝ ʠ ʧʝʨʝʟʘʛʨʫʟʢʘ) 
 

 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʙ ʵʪʦʤ ʥʘʧʠʩʘʥʦ ʚ ʨʘʟʜʝʣʝ ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ ʯʝʨʝʟ WEB-ʠʥʪʝʨʬʝʡʩ. 
 

8.2.6 ʉʧʠʩʦʢ ʚʩʪʨʦʝʥʥʳʭ ʊʉ ʠ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʋ + ʆʂ] Ÿ [ʚʩʪʨʦʝʥʥʳʝ + ʆʂ]) 
ɺʠʜ ʩʧʠʩʢʘ ʚʩʪʨʦʝʥʥʳʭ ʊʉ ʫ ʧʨʦʩʪʳʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʦʜʥʦʫʨʦʚʥʝʚʳʡ: 
 

 
 
ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʊʉ ʤʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ. 
 
ʋ ʢʦʥʪʨʦʣʣʝʨʦʚ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʩʧʠʩʦʢ ʙʦʣʝʝ ʩʣʦʞʥʳʡ, ʠ ʦʧʠʩʘʥ ʧʦʜʨʦʙʥʦ ʚ ʨʘʟʜʝʣʝ ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʘʜʨʝʩʥʳʭ 
ʫʩʪʨʦʡʩʪʚ: 
 

 
 
ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʩʧʠʩʢʘ ʫʩʪʨʦʡʩʪʚ ʫ ʢʦʥʪʨʦʣʣʝʨʦʚ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ (ʂɸ2 ʠ ʇʇʂ): 

F1 ʉʦʨʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ. ʉʦʨʪʠʨʦʚʢʘ ʚʦʟʤʦʞʥʘ ʧʦ ʘʜʨʝʩʫ, ʩʝʨʠʡʥʦʤʫ ʥʦʤʝʨʫ ʠ ʪʠʧʫ ɸʋ. ɺ ʚʝʨʭʥʝʡ 
ʩʪʨʦʯʢʝ ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥ ʤʝʪʦʜ ʩʦʨʪʠʨʦʚʢʠ. 

F2 ʇʦʠʩʢ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ 

F3 ʋʜʘʣʠʪʴ ʚʳʙʨʘʥʥʦʝ ɸʋ 

F4 ʇʝʨʝʡʪʠ ʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʚʳʙʨʘʥʥʦʛʦ ɸʋ 

ʆʂ ʇʝʨʝʡʪʠ ʢ ʧʨʦʩʤʦʪʨʫ ʩʦʩʪʦʷʥʠʷ ʊʉ ʠʣʠ ʢ ʧʨʦʩʤʦʪʨʫ ʚʩʪʨʦʝʥʥʳʭ ʚ ɸʋ ʊʉ 

 

8.2.7 ʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʊʉ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʋ] Ÿ [ʊʉ ʠʣʠ ɸʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ] Ÿ [ʊʉ, ʝʩʣʠ ʫ ʘʜʨʝʩʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʙʦʣʴʰʝ ʦʜʥʦʛʦ ʊʉ]) 
ɼʘʥʥʦʝ ʦʢʥʦ ʧʦʟʚʦʣʷʝʪ ʚʠʜʝʪʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩʦʩʪʦʷʥʠʝ ʊʉ çʥʘ ʙʦʨʪʫè ʩʝʪʝʚʦʛʦ ʠʣʠ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʣʘʩʪʝʡ, ʩʦʩʪʦʷʥʠʝ ʊʉ ʥʝ ʟʘʱʝʣʢʠʚʘʝʪʩʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʪʦʤ ʫʨʦʚʥʝ, ʢʘʢʠʤ ʚʠʜʠʪ ʝʛʦ ʩʘʤ 
ʧʨʠʙʦʨ. ʊ. ʝ. ʟʜʝʩʴ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʊʉ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 
ɺ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʜʦʩʪʫʧʥ rʢʦʤʘʥʜʳ, ʧʨʠʤʝʥʠʤʳʝ ʢ ʜʘʥʥʦʤʫ ʊʉ, ʥʘʧʨʠʤʝʨ, ʨʝʣʝ: 
 

 
 

F1 ʉʙʨʦʩ ʵʪʦʛʦ ʊʉ 

F2 [ʦʧʮʠʦʥʘʣʴʥʦ, ʟʘʚʠʩʠʪ ʦʪ ʊʉ] ɺʳʧʦʣʥʠʪʴ ʜʦʩʪʫʧʥʦʝ ʜʝʡʩʪʚʠʝ ʜʣʷ ʵʪʦʛʦ 
ʊʉ (ʥʘʧʨʠʤʝʨ, ʚʢʣʶʯʠʪʴ / ʚʳʢʣʶʯʠʪʴ ʩʠʨʝʥʫ ʠʣʠ ʨʝʣʝ, ʦʪʢʨʳʪʴ ʜʚʝʨʴ, 
ʝʩʣʠ ʵʪʦ ʪʦʯʢʘ ʜʦʩʪʫʧʘ) 

F4 [ʦʧʮʠʦʥʘʣʴʥʦ, ʟʘʚʠʩʠʪ ʦʪ ʊʉ] ʀʟʤʝʥʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʊʉ (ʧʦʢʘ 
ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʚ ʨʝʞʠʤ ʟʘʙʣʦʢʠʨʦʚʘʥ 
/ ʨʘʟʙʣʦʢʠʨʦʚʘʥ) 

 
ɺ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʠʧ ʚʳʙʨʘʥʥʦʛʦ ʊʉ ʠ ʢʦʨʦʪʢʠʡ ʦʙʱʠʡ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ (ʝʩʣʠ ʦʥʘ ʥʝ ʥʦʨʤʝ ʠʣʠ ʝʩʪʴ 
ʦʪʢʣʶʯʝʥʥʳʝ ʊʉ). ʅʠʞʝ ʚʳʚʦʜʠʪʩʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʊʉ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ.  
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8.3 ʉʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ RS-485 

8.3.1 ʇʂ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʂ] ) 
ʌʠʢʪʠʚʥʦʝ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʩʧʠʩʦʢ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʧʦ RS-485. 
ʊʘʢʞʝ ʝʛʦ ʥʫʞʥʦ ʫʜʘʣʠʪʴ ʠʟ ʩʧʠʩʢʘ ʫʩʪʨʦʡʩʪʚ, ʝʩʣʠ ʇʂ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
ʇʂ ʥʝ ʠʤʝʝʪ ʥʘʩʪʨʦʝʢ ʠ ʊʉ 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʥʝʪ ʫʩʪʨʦʡʩʪʚʘ ʇʂ. 

8.3.2 ʇʇʂ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʇʂ + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ɸʋ ʠ ʚʩʪʨʦʝʥʥʳʭ ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʇʂ + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʇʇʂ) 
ʉʦʙʩʪʚʝʥʥʦ ʵʪʦ ʩʘʤ ʧʨʠʙʦʨ.  
ʊ.ʢ. ʇʇʂ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ, ʪʦ ʚ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʳʭ ʊʉ ʇʇʂ ʚʠʜʥʳ ʚʩʝ ʥʘʡʜʝʥʥʳʝ ʠʣʠ 
ʜʦʙʘʚʣʝʥʥʳʝ ʘʜʨʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦ ʜʦʙʘʚʣʝʥʠʠ ʠ ʥʘʩʪʨʦʡʢʝ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʤ. ʧʫʥʢʪ 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʝ ʊʉ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʜʣʷ 
ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʅʘʙʦʨ ʚʩʪʨʦʝʥʥʳʭ ʊʉ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʇʇʂ. ʇʦʜʨʦʙʥʦ ʦ ʚʩʪʨʦʝʥʥʳʭ ʊʉ ʇʇʂ-ɽ ʩʤ. ʚ ʨʘʟʜʝʣʝ 
ʇʝʨʠʬʝʨʠʷ ʇʇʂ-ɽ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʉʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʩʣʠʰʢʦʤ ʥʠʟʢʦʤ ʠʣʠ ʚʳʩʦʢʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠ.̫ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ 
ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ 
ʢʦʨʧʫʩʘ ʇʇʂ. 

ʈʝʣʝ  ʈʝʣʝ. ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ 
ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʆʧʦʚʝʱʘʪʝʣʴ 1, 2 (3, 4, 5 
ʜʣʷ ʇʇʂ-ɽ ) 

ɺʳʭʦʜʳ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ.  
ʄʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ, ʘ ʪʘʢʞʝ ʢʘʢ ʩʠʛʥʘʣʠʟʘʪʦʨ.  

ʇʎʅ 1, 2 ɺʳʭʦʜʳ ʥʘ ʇʎʅ, ʩʢʦʥʬʠʛʫʨʠʨʫʡʪʝ ʠʭ ʚ ʦʙʣʘʩʪʴ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ 
ʩʨʘʙʘʪʳʚʘʣʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 
ʦʙʣʘʩʪʝʡ (ʧʨʠ ʧʦʤʦʱʠ ʩʩʳʣʦʢ ʥʘ ʦʙʣʘʩʪʠ). ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ 
ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ɸʜʨʝʩʥʳʡ ʰʣʝʡʬ 1 ɸʜʨʝʩʥʳʡ ʰʣʝʡʬ, ʧʝʨʝʜʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʢʦʣʴʮʘ ʠʣʠ ʧʝʨʚʦʛʦ ʘʜʨʝʩʥʦʛʦ 
ʰʣʝʡʬʘ ʚ ʨʝʞʠʤʝ 2 ʣʫʯʝʡ. 
ʉʢʦʥʬʠʛʫʨʠʨʫʡʪʝ ʝʛʦ ʚ ʦʙʣʘʩʪʴ, ʝʩʣʠ ʭʦʪʠʪʝ ʧʦʣʫʯʘʪʴ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʥʘ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ 1 (ʂɿ) ʠʣʠ ʢʦʣʴʮʝ (ʂɿ, ʦʙʨʳʚ). 

ɸʜʨʝʩʥʳʡ ʰʣʝʡʬ 2 ɸʜʨʝʩʥʳʡ ʰʣʝʡʬ, ʧʝʨʝʜʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʚʪʦʨʦʛʦ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʚ 
ʨʝʞʠʤʝ 2 ʣʫʯʘ, ʠʣʠ ʩʦʩʪʦʷʥʠʝ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʨʘʟʦʨʚʘʥʥʦʛʦ ʢʦʣʴʮʘ 
(ʂɿ). 
ʉʢʦʥʬʠʛʫʨʠʨʫʡʪʝ ʝʛʦ ʚ ʦʙʣʘʩʪʴ, ʝʩʣʠ ʭʦʪʠʪʝ ʧʦʣʫʯʘʪʴ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʥʘ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ 2 (ʂɿ) ʠʣʠ ʢʦʣʴʮʝ (ʂɿ, ʦʙʨʳʚ). 

ʋʉʂ ʋʩʪʨʦʡʩʪʚʦ ʩʯʠʪʳʚʘʥʠʷ ʢʦʜʘ [ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝ ʚʦ ʚʩʝʭ ʤʦʜʠʬʠʢʘʮʠʷʭ]. 

RS-232 ʫʩʪʨʦʡʩʪʚʦ ʕʣʝʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʥʘ RS-232 
ʠʥʪʝʨʬʝʡʩ. ʊʉ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʣʠʯʠʷ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʫʩʪʨʦʡʩʪʚʦʤ. 

 
 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʇʇʂ: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
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ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ: 

 
Ui ï ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 
Ub ï ʥʘʧʨʷʞʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʘʜʨʝʩʥʳʭ ʰʣʝʡʬʦʚ 
U1, U2 ï ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʚʳʭʦʜʦʚ 
Wire1, Wire2 ï ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʰʣʝʡʬʝ, 
ʧʦʩʣʝʜʥʠʝ ʮʠʬʨʳ ʯʝʨʝʟ ʢʦʩʫʶ ʯʝʨʪʫ: ʦʰʠʙʢʠ CRC / ʣʦʞʥʳʝ ʠʤʧʫʣʴʩʳ ʦʪ 
ɸʋ / ʜʣʠʥʥʳʝ ʠʤʧʫʣʴʩʳ ʦʪ ɸʋ 
RS-485 ï ʦʰʠʙʦʢ CRC / ʦʰʠʙʢʠ ʦʪʩʫʪʩʪʚʠʷ ʦʪʚʝʪʘ ʦʪ ʉʋ 
RAM ï ʟʘʥʷʪʦ ʆɿʋ / ʚʩʝʛʦ ʆɿʋ 
FLASH ï ʟʘʥʷʪʦ ʥʘʩʪʨʦʡʢʘʤʠ FLASH ʧʘʤʷʪʠ / ʜʦʩʪʫʧʥʦ ʚʩʝʛʦ ʜʣʷ ʥʘʩʪʨʦʝʢ 
TD ï ʩʦʟʜʘʥʦ ʦʙʲʝʢʪʦʚ / ʩʢʦʣʴʢʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ (ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʙʣʘʩʪʠ 
ʦʙʲʝʢʪʳ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ) 
 
ʈʘʟʥʳʝ ʪʠʧʳ ʇʇʂ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʳʡ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʇʇʂ-ɽ ʠ ʇʇʂ-ʊ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʙʦʨʝ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʚʢʣʘʜʢʝ çʅʘʩʪʨʦʡʢʠè WEB-ʠʥʪʝʨʬʝʡʩʘ. 

ɸʜʨʝʩʥʳʡ ʰʣʝʡʬ ʅʘʩʪʨʦʡʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ.  

ɿʘʧʠʩʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ 
ɸʋ 

ʇʇʂ ʭʨʘʥʠʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʩʝʭ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʝʛʦ ʰʣʝʡʬʘʤ  ɸʋ. ʕʪʦ ï 
ʢʦʤʘʥʜʘ ʥʘ ʟʘʧʠʩʴ ʢʦʥʬʠʛʫʨʘʮʠʡ ʠʟ ʇʇʂ ʚ ʢʘʞʜʦʝ ʧʦʜʢʣʶʯʝʥʥʦʝ ʢ ʥʝʤʫ ɸʋ, 
ʧʨʠʩʫʪʩʪʚʫʶʱʝʝ ʬʠʟʠʯʝʩʢʠ ʥʘ ʰʣʝʡʬʝ. ɿʘʧʠʩʴ ʧʨʦʠʩʭʦʜʠʪ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʤʦʞʝʪ ʟʘʥʷʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʟʘʚʠʩʷʱʝʝ ʦʪ 
ʢʦʣʠʯʝʩʪʚʘ ɸʋ. 

 

ʅʘʩʪʨʦʡʢʠ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʇʂ + F4] Ÿ ɸʜʨʝʩʥʳʡ ʰʣʝʡʬ) 
 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʊʦʧʦʣʦʛʠʷ ʂʦʣʴʮʦ ʠʣʠ ʜʚʘ ʣʫʯʘ (ʧʦ ʫʤʦʣʯʘʥʠʶ: ʂʦʣʴʮʦ). 

ʅʘʧʨʷʞʝʥʠʝ 20 ɺ ʠʣʠ 40 ɺ (ʧʦ ʫʤʦʣʯʘʥʠʶ: 20 ɺ). 
ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʧʦʣʴʟʫʡʪʝʩʴ ʈʫʙʠʢʦʥ ʂʘʣʴʢʫʣʷʪʦʨʦʤ. 

ʊʦʢ 40 ʤɸ ʠʣʠ 100 ʤɸ (ʧʦ ʫʤʦʣʯʘʥʠʶ: 40 ʤɸ). 
ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʧʦʣʴʟʫʡʪʝʩʴ ʈʫʙʠʢʦʥ ʂʘʣʴʢʫʣʷʪʦʨʦʤ. 

ʆʪʚʝʪ ʧʦ ʪʦʢʫ ʠʣʠ ʧʦ ʥʘʧʨʷʞʝʥʠʶ (ʧʦ ʫʤʦʣʯʘʥʠʶ: ʧʦ ʥʘʧʨʷʞʝʥʠʶ). 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʬʫʥʢʮʠʷ. ʇʨʠʤʝʥʷʪʴ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʟʛʦʪʦʚʠʪʝʣʷ. 

 
ɺʳʙʠʨʘʝʤʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ ʥʘ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ (ʩʤ. ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʢʘ ɸʋ ʚ ʝʛʦ ʈʕ) ʠ 
ʪʦʧʦʣʦʛʠʠ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ. ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʰʣʝʡʬʘ, ʚ ʢʦʪʦʨʦʤ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪʩʷ ʪʠʧʳ ʫʩʪʨʦʡʩʪʚ, ʜʣʠʥʘ 
ʰʣʝʡʬʘ ʠ ʧʘʨʘʤʝʪʨʳ ʢʘʙʝʣʷ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʈʫʙʠʢʦʥ ʂʘʣʴʢʫʣʷʪʦʨ (Rubicalc). 
ɼʚʫʣʫʯʝʚʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʥʝʟʘʱʠʱʝʥʥʦʩʪʠ ʣʠʥʠʠ ʧʨʠ ʦʙʨʳʚʝ ʢʘʙʝʣʷ. 
ʅʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʳʙʨʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ ʧʠʪʘʶʪ ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ ʚ ʜʝʞʫʨʥʦʤ ʨʝʞʠʤʝ. ɺ ʪʨʝʚʦʞʥʦʤ ʨʝʞʠʤʝ, 
ʝʩʣʠ ʥʘ ʰʣʝʡʬʝ ʝʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʪʦʢʘ (ʆʉɿ ʠ ʄʇʊ), ʚʩʝʛʜʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʝʪʩʷ 40 ɺ / 
100 ʤɸ. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʥʝʪ ʦʪʜʝʣʴʥʦʡ ʚʢʣʘʜʢʠ ʜʣʷ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʝʥʶ ʫʩʪʨʦʡʩʪʚʘ ʇʇʂ, ʘʥʘʣʦʛʠʯʥʦʡ ʥʘʩʪʨʦʡʢʘʤ ʚ 
ʂʦʥʩʦʣʠ.  
ɼʣʷ ʇʇʂ, ʠʤʝʶʱʠʭ ʚʩʪʨʦʝʥʥʳʡ ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ, ʨʝʞʠʤ ʝʛʦ ʨʘʙʦʪʳ ʚʳʙʠʨʘʝʪʩʷ ʚ ʫʟʣʝ çɸʜʨʝʩʥʳʝ ʰʣʝʡʬʳ ʇʇʂè: 
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ʈʫʙʠʢʦʥ ʂʘʣʴʢʫʣʷʪʦʨ (Rubicalc) 

ʇʨʦʛʨʘʤʤʘ ʈʫʙʠʢʦʥ ʂʘʣʴʢʫʣʷʪʦʨ (Rubicalc) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ (ʥʘʧʨʷʞʝʥʠʝ ʠ 
ʪʦʢ) ʘ ʪʘʢʞʝ ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ ʜʦʧʫʩʪʠʤʫʶ ʜʣʠʥʫ ʢʘʙʝʣʷ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʠ ʚʳʙʨʘʪʴ ʪʠʧ ʢʘʙʝʣʷ. ʇʨʦʛʨʘʤʤʘ Rubicalc 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʬʘʡʣʘ Microsoft Excel ʠ ʜʦʩʪʫʧʥʘ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ ʧʦ ʘʜʨʝʩʫ:  
http://www.sigma-is.ru/products/hardware/rubicon.html 
ɺ ʨʘʟʜʝʣʝ çɺ ʧʦʤʦʱʴ ʠʥʞʝʥʝʨʫè - çʋʪʠʣʠʪʳè - çʂʘʣʴʢʫʣʷʪʦʨ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʢʘè ʜʦʩʪʫʧʥʘ ʩʘʤʘʷ ʩʚʝʞʘʷ ʚʝʨʩʠʷ 
ʧʨʦʛʨʘʤʤʳ. 
 

 
 
ɿʜʝʩʴ ʟʘʜʘʶʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ: ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ ʚ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ ʚ ʜʝʞʫʨʥʦʤ ʨʝʞʠʤʝ, ʥʘʧʨʷʞʝʥʠʝ 
ʧʠʪʘʥʠʷ ʇʇʂ (ʂɸ2), ʪʦʢ ʦʧʦʚʝʱʘʪʝʣʷ 1 ʠ 2 ʥʘ ʇʇʂ (ʂɸ2). ʊʘʢʞʝ ʥʘʜʦ ʫʢʘʟʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢʘʞʜʦʛʦ ʪʠʧʘ 
ʥʘ ʰʣʝʡʬʘʭ 1 ʠ 2 (ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʴʮʝʚʦʛʦ ʰʣʝʡʬʘ ʚʩʝʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʰʣʝʡʬ 1). 
 
ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʦʚ ʷʚʣʷʝʪʩʷ ʪʘʙʣʠʮʘ, ʩʦʜʝʨʞʘʱʘʷ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʰʣʝʡʬʘ ʜʣʷ ʢʘʙʝʣʝʡ ʨʘʟʥʦʛʦ ʪʠʧʘ ʠ ʩʝʯʝʥʠʷ. 
ʇʨʠ ʵʪʦʤ ʚʳʚʦʜʠʪʩʷ ʜʚʘ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʘʙʝʣʷ ʦʪ ʇʇʂ ʜʦ ʣʶʙʦʛʦ ɸʋ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʱʘʷ ʜʣʠʥʘ 
ʚʩʝʛʦ ʰʣʝʡʬʘ ʩ ʫʯʝʪʦʤ ʦʪʚʝʪʚʣʝʥʠʡ. 
 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʣʴʢʫʣʷʪʦʨ ʥʝ ʫʯʠʪʳʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ɸʋ ʧʦ ʰʣʝʡʬʫ (ʩʯʠʪʘʝʪ ʜʣʷ ʥʘʠʭʫʜʰʝʛʦ ʚʘʨʠʘʥʪʘ ï ʚʩʝ 
ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʢʦʥʮʝ). 
ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʥʝʜʦʧʫʩʪʠʤʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʨʝʞʠʤʦʚ ʢʘʣʴʢʫʣʷʪʦʨ ʚʳʜʘʝʪ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩ ʦʧʠʩʘʥʠʝʤ ʦʰʠʙʦʢ, ʘ ʜʣʠʥʘ ʢʘʙʝʣʷ ʰʣʝʡʬʘ ʙʫʜʝʪ 0. ʅʫʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. 
 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʝʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʪʝʯʝʥʠʝ 
ʥʦʨʤʘʪʠʚʥʳʭ 24 ʯʘʩʦʚ ʧʣʶʩ 3 ʯʘʩʘ ʚ ʪʨʝʚʦʞʥʦʤ ʨʝʞʠʤʝ. 
 
 

8.3.3 ʂɸ2 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ɸʋ ʠ ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʂɸ2) 
ʊʘʢʞʝ ʢʘʢ ʠ ʇʇʂ, ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ, ʧʦʵʪʦʤʫ ʚ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʳʭ ʊʉ ʫ ʂɸ2 ʚʠʜʥʳ ʚʩʝ ʥʘʡʜʝʥʥʳʝ 
ʠʣʠ ʜʦʙʘʚʣʝʥʥʳʝ ʘʜʨʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦ ʜʦʙʘʚʣʝʥʠʠ ʠ ʥʘʩʪʨʦʡʢʝ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʤ. ʧʫʥʢʪ 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
ʂɸ2 ʦʯʝʥʴ ʨʝʩʫʨʩʦʝʤʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʵʪʦʤʫ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʇʇʂ ʦʛʨʘʥʠʯʝʥʦ. 
ɼʣʷ ʇʇʂ-ʄ  -  ʜʦ 8 ʰʪʫʢ, ʜʣʷ ʇʇʂ-ɽ  -  ʜʦ 2 ʰʪʫʢ, ʫ ʇʇʂ-ʊ ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʨʦʤʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. 
ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʝ ʊʉ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʜʣʷ 
ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʉʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʩʣʠʰʢʦʤ ʥʠʟʢʦʤ ʠʣʠ ʚʳʩʦʢʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠ.̫ 
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ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ 
ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ 
ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ ʂɸ2. 

ʈʝʣʝ  ʈʝʣʝ. ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ 
ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʆʧʦʚʝʱʘʪʝʣʴ 1, 2 ɺʳʭʦʜʳ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ.  
ʄʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ, ʘ ʪʘʢʞʝ ʢʘʢ ʩʠʛʥʘʣʠʟʘʪʦʨ. 

ɸʜʨʝʩʥʳʡ ʰʣʝʡʬ 1, 2 ʉʤ. ʪʘʢʠʝ ʞʝ ʚ ʪʘʙʣʠʮʝ ʚʩʪʨʦʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʫ ʇʇʂ. 

 
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʂɸ2 ʠ ʇʇʂ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʚʝʨʩʠʷʤʠ ʩʙʦʨʢʠ ʧʨʦʰʠʚʦʢ (ʩʤ ʧʫʥʢʪ çʠʥʬʦè).  
 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʂɸ2: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ: 

 
Ui ï ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 
Ub ï ʥʘʧʨʷʞʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʘʜʨʝʩʥʳʭ ʰʣʝʡʬʦʚ 
U1, U2 ï ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʚʳʭʦʜʦʚ 
Wire1, Wire2 ï ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʰʣʝʡʬʝ, 
ʧʦʩʣʝʜʥʠʝ ʮʠʬʨʳ ʯʝʨʝʟ ʢʦʩʫʶ ʯʝʨʪʫ: ʦʰʠʙʢʠ CRC / ʣʦʞʥʳʝ ʠʤʧʫʣʴʩʳ ʦʪ 
ɸʋ / ʜʣʠʥʥʳʝ ʠʤʧʫʣʴʩʳ ʦʪ ɸʋ 
RS-485 ï ʦʰʠʙʦʢ CRC / ʦʰʠʙʢʠ ʦʪʩʫʪʩʪʚʠʷ ʦʪʚʝʪʘ ʦʪ ʉʋ 
 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

ɸʜʨʝʩʥʳʡ ʰʣʝʡʬ ʅʘʩʪʨʦʡʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. ɸʥʘʣʦʛʠʯʥʦ ʇʇʂ.  

ɿʘʧʠʩʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ ɸʋ ʇʇʂ ʭʨʘʥʠʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʩʝʭ ɸʋ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʰʣʝʡʬʘʤ ʂɸ2. ʕʪʦ - 
ʢʦʤʘʥʜʘ ʥʘ ʟʘʧʠʩʴ ʢʦʥʬʠʛʫʨʘʮʠʡ ʠʟ ʇʇʂ ʚ ʢʘʞʜʦʝ ʧʦʜʢʣʶʯʝʥʥʦʝ ʢ ʂɸ2 ɸʋ, 
ʧʨʠʩʫʪʩʪʚʫʶʱʝʝ ʬʠʟʠʯʝʩʢʠ ʥʘ ʰʣʝʡʬʝ. ɿʘʧʠʩʴ ʧʨʦʠʩʭʦʜʠʪ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʤʦʞʝʪ ʟʘʥʷʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʟʘʚʠʩʷʱʝʝ ʦʪ 
ʢʦʣʠʯʝʩʪʚʘ ɸʋ. 

ʆʙʥʦʚʠʪʴ ʧʨʦʰʠʚʢʫ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ. 

 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʰʣʝʡʬʘ ʂɸ2 ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 
 

 
 
ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘʩʪʨʦʝʢ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘʯʠʥʘʝʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʧʠʩʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʂɸ2 ʚ ʇʇʂ. 

8.3.4 ʂɼ2 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɼ2 + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɼ2 + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʂɼ2) 
ʂʦʥʪʨʦʣʣʝʨ ʜʚʫʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ. 
ʂʦʣʠʯʝʩʪʚʦ ʊʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʂɼ2.  
ʅʘʧʨʠʤʝʨ, ʝʩʣʠ çʊʦʯʢʘ ʜʦʩʪʫʧʘ 1è ʙʫʜʝʪ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʘ ʢʘʢ ʜʚʫʩʪʦʨʦʥʥʷʷ, ʪʦ ʚ ʢʦʥʩʦʣʠ ʇʇʂ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʊɼ1.1 
ʠ ʊɼ1.2, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʋʉʂ ʊɼ.  
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ 4 ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘ ʊɼ, ʥʦ ʟʥʘʯʠʤʳʤʠ ʠʟ ʥʠʭ ʙʫʜʫʪ ʪʦʣʴʢʦ ʪʝ, 
ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʂɼ2. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ 
ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ ʂɼ2. 
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ʊɼ1.1 ʇʝʨʚʳʡ ʩʯʠʪʳʚʘʪʝʣʴ ʪʦʯʢʠ ʜʦʩʪʫʧʘ 1. ʉʫʱʝʩʪʚʫʝʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʜʣʷ ʊʦʯʢʠ ʜʦʩʪʫʧʘ 1: 
ʋʉʂ ʠ ʢʥʦʧʢʘ, 
ɼʚʘ ʋʉʂ (ʪʠʧ 1), 
ɼʚʘ ʋʉʂ (ʪʠʧ 2), 
ʊʫʨʥʠʢʝʪ. 

ʊɼ1.2  ɺʪʦʨʦʡ ʩʯʠʪʳʚʘʪʝʣʴ ʪʦʯʢʠ ʜʦʩʪʫʧʘ 1. ʉʫʱʝʩʪʚʫʝʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʜʣʷ ʊʦʯʢʠ ʜʦʩʪʫʧʘ 1: 
ʋʉʂ ʠ ʢʥʦʧʢʘ, 
ɼʚʘ ʋʉʂ (ʪʠʧ 1). 

ʊɼ2.1 ʇʝʨʚʳʡ ʩʯʠʪʳʚʘʪʝʣʴ ʪʦʯʢʠ ʜʦʩʪʫʧʘ 2. ʉʫʱʝʩʪʚʫʝʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʜʣʷ ʊʦʯʢʠ ʜʦʩʪʫʧʘ 2: 
ʋʉʂ ʠ ʢʥʦʧʢʘ, 
ɼʚʘ ʋʉʂ (ʪʠʧ 1), 
ɼʚʘ ʋʉʂ (ʪʠʧ 2), 
ʊʫʨʥʠʢʝʪ. 

ʊɼ2.1 ɺʪʦʨʦʡ ʩʯʠʪʳʚʘʪʝʣʴ ʪʦʯʢʠ ʜʦʩʪʫʧʘ 2. ʉʫʱʝʩʪʚʫʝʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʜʣʷ ʊʦʯʢʠ ʜʦʩʪʫʧʘ 2: 
ʋʉʂ ʠ ʢʥʦʧʢʘ, 
ɼʚʘ ʋʉʂ (ʪʠʧ 1). 

 
ʇʨʠ ʧʦʜʥʝʩʝʥʠʠ ʢʘʨʪʳ ʢ ʩʯʠʪʳʚʘʪʝʣʶ, ʧʨʠʙʦʨ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʧʠʩʦʢ ʦʙʣʘʩʪʝʡ, ʢ ʢʦʪʦʨʳʤ ʦʥ ʠʤʝʝʪ ʜʦʩʪʫʧ. 
ɿʘʪʝʤ ʦʥ ʦʧʨʝʜʝʣʷʝʪ, ʚ ʢʘʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʩʯʠʪʳʚʘʪʝʣʴ ʠ ʧʨʦʚʝʨʷʝʪ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʜʦʩʪʫʧ ʢ ʥʝʡ. 
 

ɺʥʠʤʘʥʠʝ! ɺ ʦʙʣʘʩʪʴ ʜʦʙʘʚʣʷʝʪʩʷ ʥʝ ʪʦʪ ʋʉʂ, ʢʦʪʦʨʳʡ ʪʘʤ ʬʠʟʠʯʝʩʢʠ ʥʘʭʦʜʠʪʩʷ, ʘ ʪʦʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʜʦʩʪʫʧ ʢ ʥʝʡ. 
ʊʦ ʝʩʪʴ, ʋʉʂ, ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʚ ʢʦʨʠʜʦʨʝ ʚʦʟʣʝ ʜʚʝʨʠ ʚ çʂʘʙʠʥʝʪ 101è, ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʚ ʦʙʣʘʩʪʴ çʂʘʙ.101è (ʩʤʦʪʨʷ 
ʢʘʢ ʤʳ ʝʸ ʥʘʟʚʘʣʠ), ʘ ʥʝ ʚ ʦʙʣʘʩʪʴ ç1ʵʪ. ʂʦʨʠʜʦʨè. 

 
ʇʨʠʤʝʨ 1: 
ɼʣʷ ʜʦʩʪʫʧʘ ʚ ʢʘʙʠʥʝʪ 202 ʠʟ ʢʦʨʠʜʦʨʘ ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʚ ʢʦʨʠʜʦʨʝ ʩʯʠʪʳʚʘʪʝʣʴ ʜʣʷ ʧʦʧʘʜʘʥʠʷ ʚ 
ʢʘʙʠʥʝʪ ʠ ʢʥʦʧʢʫ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʥʝʛʦ. ɺ ʥʘʩʪʨʦʡʢʘʭ ʂɼ2 ʥʫʞʥʦ ʜʣʷ ʊʦʯʢʠ ʜʦʩʪʫʧʘ 2 (ʜʦʧʫʩʪʠʤ, ʯʪʦ ʩʯʠʪʳʚʘʪʝʣʴ 
ʧʦʜʢʣʶʯʝʥ ʢ ʥʝʡ) ʚʳʙʨʘʪʴ ʘʣʛʦʨʠʪʤ çʋʉʂ ʠ ʢʥʦʧʢʘè. ɺ ʧʨʠʙʦʨʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʣʘʩʪʠ ʩ ʠʤʝʥʘʤʠ ʪʠʧʘ çʂʘʙʠʥʝʪ 202è ʠ 
çʕʪʘʞ 2è (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʨʠʜʦʨʫ ʚʪʦʨʦʛʦ ʵʪʘʞʘ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʯʠʪʳʚʘʪʝʣʴ ʊɼ 2.1 ʬʠʟʠʯʝʩʢʠ ʚʠʩʠʪ ʚ 
ʢʦʨʠʜʦʨʝ ʨʷʜʦʤ ʩ ʜʚʝʨʴʶ ʚ ʢʘʙʠʥʝʪ, ʜʦʙʘʚʣʷʪʴ ʝʛʦ ʥʫʞʥʦ ʚ ʦʙʣʘʩʪʴ çʂʘʙʠʥʝʪ 202è, ʪ. ʢ. ʦʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʭʦʜ ʠʤʝʥʥʦ 
ʚ ʵʪʫ ʦʙʣʘʩʪʴ. ɺ ʦʙʣʘʩʪʴ çʕʪʘʞ 2è ʥʠʯʝʛʦ ʜʦʙʘʚʣʷʪʴ ʥʝ ʥʘʜʦ. ʊʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʩ 
ʧʨʘʚʦʤ ʧʨʦʭʦʜʘ ʚ ʂʘʙʠʥʝʪ 202, ʙʫʜʫʪ ʚ ʥʝʛʦ ʧʦʧʘʜʘʪʴ ʯʝʨʝʟ ʩʯʠʪʳʚʘʪʝʣʴ ʊɼ 2.1 ʠ ʚʳʭʦʜʠʪʴ ʠʟ ʢʘʙʠʥʝʪʘ ʚ ʢʦʨʠʜʦʨ ʧʦ 
ʢʥʦʧʢʝ ʚʳʭʦʜʘ. 
 
ʇʨʠʤʝʨ 2: 
ʅʘʜʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʜʚʝʨʴ ʚ ʟʜʘʥʠʝ ʩʦ ʩʯʠʪʳʚʘʪʝʣʝʤ ʥʘ ʚʭʦʜ ʠ ʩʯʠʪʳʚʘʪʝʣʝʤ ʥʘ ʚʳʭʦʜ ʠʟ ʟʜʘʥʠʷ. ʋ ʂɼ2, ʢ 
ʢʦʪʦʨʦʤʫ ʧʦʜʩʦʝʜʠʥʝʥʳ ʩʯʠʪʳʚʘʪʝʣʠ, ʥʘʜʦ ʚʳʙʨʘʪʴ ʘʣʛʦʨʠʪʤ çɼʚʘ ʋʉʂ (ʪʠʧ 1)è ʜʣʷ ʊʦʯʢʠ ʜʦʩʪʫʧʘ 1 (ʝʩʣʠ 
ʩʯʠʪʳʚʘʪʝʣʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʢʣʝʤʤʥʳʤ ʢʦʣʦʜʢʘʤ ʧʝʨʚʦʡ ʪʦʯʢʠ ʜʦʩʪʫʧʘ). ɺ ʧʨʠʙʦʨʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʚʝ ʦʙʣʘʩʪʠ, ʥʘʟʦʚʝʤ 
ʠʭ çʋʣʠʮʘè ʠ çɿʜʘʥʠʝè. ʊʦʛʜʘ ʩʯʠʪʳʚʘʪʝʣʴ ʊɼ 1.1 ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ çɿʜʘʥʠʝè, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 
ʬʠʟʠʯʝʩʢʠ ʵʪʦʪ ʩʯʠʪʳʚʘʪʝʣʴ ʨʘʩʧʦʣʦʞʝʥ ʩʥʘʨʫʞʠ ʟʜʘʥʠʷ ʥʘ ʫʣʠʮʝ, ʥʦ, ʪʘʢ ʢʘʢ ʦʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʭʦʜ ʚ ʟʜʘʥʠʝ, 
ʜʦʙʘʚʣʷʪʴ ʝʛʦ ʥʘʜʦ ʚ ʦʙʣʘʩʪʴ çɿʜʘʥʠʝè. ʉʯʠʪʳʚʘʪʝʣʴ ʊɼ 1.2, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚʥʫʪʨʠ ʟʜʘʥʠʷ, ʜʦʙʘʚʣʷʝʤ ʚ 
ʦʙʣʘʩʪʴ çʋʣʠʮʘè, ʪ. ʢ. ʦʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʳʭʦʜ ʥʘ ʫʣʠʮʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʫʨʦʚʝʥʴ 
ʜʦʩʪʫʧʘ ʩ ʧʨʘʚʘʤʠ ʚʭʦʜʘ ʚ ʦʙʣʘʩʪʴ çɿʜʘʥʠʝè, ʙʫʜʫʪ ʧʦʧʘʜʘʪʴ ʚ ʟʜʘʥʠʝ ʯʝʨʝʟ ʩʯʠʪʳʚʘʪʝʣʴ ʊɼ 1.1, ʘ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʫ 
ʢʦʪʦʨʳʭ ʝʩʪʴ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʩ ʧʨʘʚʘʤʠ ʚʭʦʜʘ ʚ ʦʙʣʘʩʪʴ çʋʣʠʮʘè, ʙʫʜʫʪ ʧʦʧʘʜʘʪʴ ʯʝʨʝʟ ʩʯʠʪʳʚʘʪʝʣʴ ʊɼ 1.2 ʥʘ 
ʫʣʠʮʫ. 
 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʂɼ2: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

ʊʦʯʢʘ ʜʦʩʪʫʧʘ 1, 2 ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʥʘʩʪʨʦʝʢ ʪʦʯʢʠ ʜʦʩʪʫʧʘ. 

ɿʘʧʠʩʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ 
ʫʩʪʨʦʡʩʪʚʦ 
ɺ ʢʦʥʩʦʣʠ ʇʇʂ ï ʉʠʥʭʨ. ɹɼ 
(ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ) 

ɿʘʧʠʩʴ ʘʚʪʦʥʦʤʥʦʡ ɹɼ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʂɼ2 (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 
ʬʫʥʢʮʠʷ). 

ʆʙʥʦʚʠʪʴ ʧʨʦʰʠʚʢʫ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ. 

ʆʯʠʩʪʠʪʴ ʣʦʢʘʣʴʥʫʶ ɹɼ ʆʯʠʩʪʠʪʴ ʚʩʪʨʦʝʥʥʫʶ ʚ ʂɼ2 ɹɼ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʝʩʣʠ ʥʫʞʥʦ. ʯʪʦʙʳ 
ʂɼ2 ʥʝ ʧʨʠʥʠʤʘʣ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʣʦʢʘʣʴʥʦʡ ɹɼ ï ʦʪʤʝʥʘ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʫʥʢʮʠʠ çɿʘʧʠʩʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ 
ʫʩʪʨʦʡʩʪʚʦè). 
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ʅʘʩʪʨʦʡʢʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ 

ʇʫʥʢʪ ʤʝʥʶ ʩʣʫʞʠʪ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʂɼ2. 
 

 
 

¶ ɸʣʛʦʨʠʪʤ ʊɼ - ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʦʯʢʠ ʜʦʩʪʫʧʘ, ʚʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ: 

- ʆʪʢʣʶʯʝʥʘ. 

- ʋʉʂ ʠ ʢʥʦʧʢʘ. ʅʘ ʚʭʦʜ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʧʦʤʝʱʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʶʙʦʡ ʩʯʠʪʳʚʘʪʝʣʴ ʩ ʠʥʪʝʨʬʝʡʩʦʤ Wiegand 26. 
ɼʣʷ ʚʳʭʦʜʘ ʠʟ ʧʦʤʝʱʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʢʥʦʧʢʘ ʚʳʭʦʜʘ. 

- ɼʚʘ ʋʉʂ (ʪʠʧ 1). ɿʘʥʠʤʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʢʣʝʤʤʥʳʡ ʨʷʜ. ʆʙʘ ʩʯʠʪʳʚʘʪʝʣʷ ʧʦʜʢʣʶʯʘʶʪʩʷ ʥʘ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʣʝʤʤʳ, 
ʧʨʠ ʵʪʦʤ ʫ ʊɼʭ.2 ʢʦʥʪʘʢʪʳ Data 0 ʠ Data 1 ʩʯʠʪʳʚʘʪʝʣʝʡ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʂɼ2 ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. ʉʭʝʤʫ 
ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʦʢ ʩʦʚʤʝʩʪʠʤʳʭ ʩʯʠʪʳʚʘʪʝʣʝʡ ʩʤ. ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʂɼ2. 

- ɼʚʘ ʋʉʂ (ʪʠʧ 2). ɿʘʥʠʤʘʝʪ ʚʝʩʴ ʂɼ2. ʉʯʠʪʳʚʘʪʝʣʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʥʘ ʨʘʟʥʳʝ ʢʣʝʤʤʳ. ʉʦʚʤʝʩʪʠʤʦ ʩʦ ʚʩʝʤʠ 
ʩʯʠʪʳʚʘʪʝʣʷʤʠ ʩ ʠʥʪʝʨʬʝʡʩʦʤ Wiegand 26. 

- ʊʫʨʥʠʢʝʪ. ɿʘʥʠʤʘʝʪ ʚʝʩʴ ʂɼ2. ʉʧʠʩʦʢ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʪʫʨʥʠʢʝʪʦʚ ʩʤ. ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʂɼ2. 

 

¶ ɺʨʝʤʷ ʦʪʢʨʳʪʠʷ ʠ ʫʜʝʨʞʘʥʠʷ 

 
 
- ɺʨʝʤʷ ʦʪʢʨʳʪʠʷ ï ʟʘʜʘʝʪ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ ʦʪʢʨʳʪʴ ʜʚʝʨʴ ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʧʨʦʢʩʠʤʠʪʠ 
ʢʘʨʪʳ (ʠʣʠ ʜʨʫʛʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ). ʊ. ʝ. ʵʪʦ ï ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʜʘʥ ʩʠʛʥʘʣ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ 
ʫʩʪʨʦʡʩʪʚʦ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʟʘʤʦʢ ʜʚʝʨʠ) ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ. 

- ɺʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ï ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʠʪʴʩʷ ʧʨʦʭʦʜ (ʝʩʣʠ ʙʳʣʘ ʦʪʢʨʳʪʘ ʜʚʝʨʴ). ɽʩʣʠ ʚ ʪʝʯʝʥʠʝ 
ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʭʦʜ ʥʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥ (ʜʚʝʨʴ ʥʝ ʙʫʜʝʪ ʟʘʢʨʳʪʘ), ʊɼ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ ʫʜʝʨʞʘʥʠʷ.  

 

¶ ʀʥʜʠʢʘʮʠʷ ʫʜʝʨʞʘʥʠʷ ï ʉʯʠʪʳʚʘʪʝʣʴ ʙʫʜʝʪ ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʝʪʦʚʦʡ ʠ ʟʚʫʢʦʚʦʡ ʠʥʜʠʢʘʮʠʝʡ ʧʨʠ ʫʜʝʨʞʘʥʠʠ 
ʜʚʝʨʠ. 

 

¶ ʀʥʜʠʢʘʮʠʷ ʚʟʣʦʤʘ ï ʉʯʠʪʳʚʘʪʝʣʴ ʙʫʜʝʪ ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʝʪʦʚʦʡ ʠ ʟʚʫʢʦʚʦʡ ʠʥʜʠʢʘʮʠʝʡ ʧʨʠ ʚʟʣʦʤʝ. ɺʟʣʦʤʦʤ 
ʩʯʠʪʘʝʪʩʷ ʩʨʘʙʘʪʳʚʘʥʠʝ ʜʘʪʯʠʢʘ ʜʚʝʨʠ ʙʝʟ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʦʪʢʨʳʪʠʷ ʟʘʤʢʘ ʜʚʝʨʠ ʢʦʥʪʨʦʣʣʝʨʦʤ. 

 

(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʂɼ2 ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 

 

 

8.3.5 ʊʀ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʊʀ + ʆʂ ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʊʀ + F4 ] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʊʀ) 
ʊʝʣʝʬʦʥʥʳʡ ʠʥʬʦʨʤʘʪʦʨ - ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʝʨʝʩʳʣʘʝʪ ʩʦʙʳʪʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʝʡ ʠʟ ʞʫʨʥʘʣʘ ʇʇʂ ʧʦ 
ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ ʧʦ ʧʨʦʪʦʢʦʣʫ Contact-ID (Ademco). 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ 
ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ ʊʀ. 

ɺʭʦʜ ɺʭʦʜ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 
ʧʨʠ ʥʝʫʜʘʯʥʦʡ ʜʦʩʪʘʚʢʝ ʩʦʦʙʱʝʥʠʷ ʠʣʠ ʦʰʠʙʢʝ ʧʨʠ ʜʦʟʚʦʥʝ. 

 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʊʀ: 
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ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

ʅʘʩʪʨʦʡʢʠ ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʪʝʣʝʬʦʥʥʦʛʦ ʠʥʬʦʨʤʘʪʦʨʘ. 

 
ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʊʀ: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʚ ʤʝʥʶ ʥʘʩʪʨʦʝʢ: 
 

ʂʦʜ ʦʙʲʝʢʪʘ ʐʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ ʥʦʤʝʨ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʡ ʵʪʦʛʦ ʘʙʦʥʝʥʪʘ ʥʘ ʧʫʣʴʪʝ 
ʮʝʥʪʨʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʠʟʚʝʩʪʥʳʡ ʪʘʢʞʝ ʢʘʢ ACCT: 

 
ʅʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʮʠʬʨʫ A (10 ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ) 

ʊʝʣʝʬʦʥ ʊʝʣʝʬʦʥʳʡ ʥʦʤʝʨ ʇʎʅ ʠ ʩʧʦʩʦʙ ʜʦʟʚʦʥʘ: 

 
F3 ï ʞʜʘʪʴ ʦʪʚʝʪʘ ʧʦʩʣʝ ʜʦʟʚʦʥʘ ʥʘ ʇʎʅ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʩʦʦʙʱʝʥʠʡ 
F4 ï ʠʟʤʝʥʠʪʴ ʪʠʧ ʥʘʙʦʨʘ ʥʦʤʝʨʘ: ʠʤʧʫʣʴʩʥʳʡ / ʪʦʥʦʚʳʡ 

ʌʠʣʴʪʨʳ ʅʘʩʪʨʦʡʢʠ ʬʠʣʴʪʨʘ ʧʝʨʝʩʳʣʘʝʤʳʭ ʩʦʙʳʪʠʡ ʧʦ ʩʦʩʪʦʷʥʠʷʤ. 

 
ʋɼ ï ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʠ ʟʘʜʘʪʴ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʜʣʷ ʊʀ. ʊʦʛʜʘ ʩʦʦʙʱʝʥʠʷ ʙʫʜʫʪ 
ʦʪʩʳʣʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦ ʩʦʙʳʪʠʷʤ ʜʣʷ ʦʙʣʘʩʪʝʡ ʠʟ ʵʪʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʪʝʣʝʬʦʥʥʦʛʦ ʠʥʬʦʨʤʘʪʦʨʘ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 

 
 
 

8.3.6 ʇʋʆ-03ʨ, ʇʋʆ-03 (ʇʋʆ-03ɸɺ) 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʋʆ + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʋʆ + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʇʋʆ) 
ʋʜʘʣʝʥʥʘʷ ʢʦʥʩʦʣʴ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʇʇʂʄ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ 
ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʭ, ʢʘʢ ʧʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʝʡ ʠ ʊʉ, ʧʦʩʪʘʥʦʚʢʘ / ʩʥʷʪʠʝ ʦʙʣʘʩʪʝʡ, ʩʙʨʦʩʳ / ʦʙʭʦʜʳ 
ʦʙʣʘʩʪʝʡ ʠ ʊʉ, ʫʧʨʘʚʣʝʥʠʝ ʊʉ ʠ ʪ. ʧ. 
ɸʚʪʦʨʠʟʦʚʘʪʴʩʷ ʥʘ ʇʋʆ ʤʦʛʫʪ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʠʤʝʶʱʠʡ ʦʧʮʠʶ çɺʭʦʜ ʚ ʤʝʥʶè ʠ ʟʘʜʘʥʥʳʡ çʇʠʥ-ʢʦʜè. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè 
ʚ ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ 
ʇʋʆ. 

ʀʥʜʠʢʘʪʦʨ 1, 2 ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ ʚʝʨʭʥʠʡ ʠʥʜʠʢʘʪʦʨ ʇʋʆ. ʄʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴ 
ʩʦʩʪʦʷʥʠʝ ʦʙʣʘʩʪʠ. ɺ ʦʙʣʘʩʪʴ ʜʦʙʘʚʣʷʝʪʩʷ ʢʘʢ ʊʉ çʉʠʛʥʘʣʠʟʘʪʦʨè. 
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ʋʉʂ ɺʩʪʨʦʝʥʥʳʡ ʩʯʠʪʳʚʘʪʝʣʴ. ɺ ʦʙʣʘʩʪʴ ʜʦʙʘʚʣʷʝʪʩʷ ʢʘʢ ʊʉ ʋʉʂ. ʄʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʇʋʆ, ʧʦʩʪʘʥʦʚʢʠ / ʩʥʷʪʠʷ 
ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʦʥ ʜʦʙʘʚʣʝʥ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʜʣʷ 
ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ Wiegand 26 ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʇʋʆ-03ʨ, ʇʋʆ-03: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

ʅʘʩʪʨʦʡʢʠ ʇʝʨʝʡʪʠ ʚ ʥʘʩʪʨʦʡʢʠ ʇʋʆ. 

 
ʅʘʩʪʨʦʡʢʠ ʇʋʆ-03ʨ, ʇʋʆ-03: 

 
 
- ʧʦʩʪʦʷʥʥʘʷ ʧʦʜʩʚʝʪʢʘ ï ʥʝ ʦʪʢʣʶʯʘʝʪʩʷ ʧʦ ʪʘʡʤʘʫʪʫ ʧʦʜʩʚʝʪʢʘ ʜʠʩʧʣʝʷ ʇʋʆ, 
 
- ʙʣʦʢʠʨʦʚʘʪʴ ʧʦʩʣʝ ʚʟʷʪʠʷ ï ʙʣʦʢʠʨʦʚʘʪʴ ʢʦʥʩʦʣʴ ʇʋʆ ʧʦʩʣʝ ʚʟʷʪʠʷ ʦʙʣʘʩʪʠ ʧʦʜ ʦʭʨʘʥʫ, 
 
- ʦʪʢʣʶʯʠʪʴ ʘʚʪʦʙʣʦʢʠʨʦʚʢʫ ï ʇʋʆ ʥʝ ʙʣʦʢʠʨʫʝʪʩʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʜʦ ʙʣʦʢʠʨʦʚʢʠ,  
 
- ʦʪʢʣʶʯʠʪʴ ʚʩʪʨʦʝʥʥʳʡ ʜʠʥʘʤʠʢ ï ʧʦʣʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʟʚʫʢʦʚʦʡ ʠʥʜʠʢʘʮʠʠ ʩʦʙʳʪʠʡ ʥʘ ʵʪʦʤ ʇʋʆ. 
 
- ʜʦʤʘʰʥʠʡ ʨʝʞʠʤ ï ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʇʋʆ ʧʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪ ʥʝʙʦʣʴʰʦʝ ʤʝʥʶ ʜʣʷ 2 ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʦʤ 
ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʝ ʜʣʷ ʥʠʭ ʜʝʡʩʪʚʠʷ (ʨʫʪʠʥʥʳʝ ʦʧʝʨʘʮʠʠ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʩʪʦʷʥʠʷ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ 
ʨʘʙʦʪʳ ʜʦʤʘʰʥʝʛʦ ʨʝʞʠʤʘ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʕʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ çʀʥʜʠʢʘʪʦʨ 1/ʇʋʆ-03è  ʠ çʀʥʜʠʢʘʪʦʨ 2/ʇʋʆ-
03è  ʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʦʙʣʘʩʪʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʇʋʆ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʠʭ ʚ ʤʝʥʶ ʠ ʦʪʦʙʨʘʞʘʪʴ ʠʭ ʩʦʩʪʦʷʥʠʝ 
ʥʘ ʵʢʨʘʥʝ. ʀʥʜʠʢʘʮʠʷ ʚʝʨʭʥʠʭ ʩʚʝʪʦʜʠʦʜʦʚ ʇʋʆ ʙʫʜʝʪ ʪʘʢʞʝ ʦʪʨʘʞʘʪʴ ʩʦʩʪʦʷʥʠʝ ʵʪʠʭ ʦʙʣʘʩʪʝʡ.  
ʇʨʠʤʝʨ: 
ʀʥʜʠʢʘʪʦʨ 1/ʇʋʆ-03 ʚʢʣʶʯʠʪʴ ʚ ʦʙʣʘʩʪʴ çɼʦʤè, ʘ ʀʥʜʠʢʘʪʦʨ 2/ʇʋʆ-03  ʚʢʣʶʯʠʪʴ ʚ ʦʙʣʘʩʪʴ çʇʝʨʠʤʝʪʨè.  
ʃʝʚʳʡ ʚʝʨʭʥʠʡ ʩʚʝʪʦʜʠʦʜ ʇʋʆ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʣʘʩʪʠ çɼʦʤè, ʘ ʧʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʇʋʆ ʧʝʨʚʳʤ 
ʧʫʥʢʪʦʤ ʤʝʥʶ ʙʫʜʝʪ ʦʙʣʘʩʪʴ çɼʦʤè. ʅʘ ʥʝʡ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʢʫʨʩʦʨ, ʧʨʝʜʣʘʛʘʷ ʩʨʘʟʫ ʧʝʨʝʡʪʠ ʢ ʜʝʡʩʪʚʠʷʤ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʦʙʣʘʩʪʴ çɼʦʤè ʙʫʜʝʪ ʚ ʥʦʨʤʝ, ʪʦ ʧʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʙʫʜʝʪ ʧʨʝʜʣʘʛʘʪʴʩʷ 
ʧʦʩʪʘʚʠʪʴ çɼʦʤè ʧʦʜ ʦʭʨʘʥʫ, ʠ ʥʘʦʙʦʨʦʪ: ʝʩʣʠ ʦʥ ʥʘ ʦʭʨʘʥʝ, ʪʦ ʧʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʧʝʨʚʳʤ ʜʝʡʩʪʚʠʝʤ ʙʫʜʝʪ 
ʧʨʝʜʣʘʛʘʪʴʩʷ ʩʥʷʪʴ ʦʙʣʘʩʪʴ çɼʦʤè ʩ ʦʭʨʘʥʳ. 
ʇʨʘʚʳʡ ʚʝʨʭʥʠʡ ʩʚʝʪʦʜʠʦʜ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʣʘʩʪʠ çʇʝʨʠʤʝʪʨè, ʘ ʧʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʇʋʆ ʚʪʦʨʳʤ 
ʧʫʥʢʪʦʤ ʤʝʥʶ ʙʫʜʝʪ ʧʨʝʜʣʘʛʘʪʴʩʷ ʜʝʡʩʪʚʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʣʘʩʪʠ çʇʝʨʠʤʝʪʨè. 
 
ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʦʧʮʠʠ: 
  
- ʆʪʢʣʶʯʠʪʴ ʟʚʫʢ (ʚʨʝʤʷ ʦʧʦʚʝʱʝʥʠʷ)  
ɺʨʝʤʷ ʟʚʫʢʦʚʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʚ ʩʝʢʫʥʜʘʭ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ ʜʠʥʘʤʠʢ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʨʝʚʦʛʠ. ʅʦʣʴ - ʥʝ ʚʳʢʣʶʯʘʪʴ 
ʦʧʦʚʝʱʝʥʠʝ. 
 
- ʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ( ʋɼ: ) 
ʇʨʠ ʚʳʙʦʨʝ ʋɼ ʇʋʆ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʪʦʣʴʢʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʥʝʤ ʦʙʣʘʩʪʠ. ʇʨʠ ʚʳʙʦʨʝ "ʅʝ ʧʨʠʤʝʥʷʪʴ" ʩʧʠʩʦʢ ʚʠʜʠʤʳʭ 
ʦʙʣʘʩʪʝʡ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʚʳʙʨʘʥʥʦʤ ʋɼ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʘʚʠʣʘ ʜʣʷ "ɺʩʝ ʦʙʣʘʩʪʠ". 
ɼʦʩʪʫʧʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʣʘʩʪʠ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʘʚʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
 
- ɸʚʪʦʚʭʦʜ (ʚʭʦʜ ʙʝʟ ʧʘʨʦʣʷ) 
ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝ ʙʫʜʝʪ ʩʧʨʘʰʠʚʘʪʴʩʷ ʧʘʨʦʣʴ, ʪʦ ʝʩʪʴ ʧʨʠ ʟʘʧʨʦʩʝ ʧʘʨʦʣʷ ʤʦʞʥʦ 
ʧʨʦʩʪʦ ʥʘʞʘʪʴ "ʆʂ" ʠ ʚʦʡʪʠ ʚ ʇʋʆ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʥʦʤʦʯʠʷʤʠ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʇʋʆ-03, ʇʋʆ03ʨ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 

 
 
 

8.3.7 ʉʂʐʉ-01 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʂʐʉ1 + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʂʐʉ1 + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʉʂʐʉ1) 
ʉʂʐʉ-01 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʞʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦʪ ʦʭʨʘʥʥʳʭ ʠ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ 
ʩ ʥʦʨʤʘʣʴʥʦ-ʟʘʤʢʥʫʪʳʤʠ ʠ ʥʦʨʤʘʣʴʥʦ-ʨʘʟʦʤʢʥʫʪʳʤʠ ʢʦʥʪʘʢʪʘʤʠ, ʦʪ ʘʢʪʠʚʥʳʭ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʩ ʙʝʩʢʦʥʪʘʢʪʥʳʤ 
ʚʳʭʦʜʦʤ ʀʇ212-5ʄ (ɼʀʇ-3ʄ), ʀʇ212-7 (ʀɼʇʃ-1) ʠ ʠʤ ʧʦʜʦʙʥʳʭ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ 
ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ ʉʂʐʉ-01. 

ɺʭʦʜ 1 - 4 ɺʭʦʜʳ ʉʂʐʉ-01. 
ɺ ʧʦʞʘʨʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʚʭʦʜ rʉʂʐʉ-01 ʤʦʛʫʪ ʚʳʜʘʚʘʪʴ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è, ʝʩʣʠ 
ʫʤʝʶʪ ʨʘʟʣʠʯʘʪʴ 2 ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ. 
ʇʨʠ ʩʦʩʪʦʷʥʠʠ çʇʦʞʘʨ 2è ʦʪ ʊʉ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè, ʦʙʣʘʩʪʴ ʟʘʩʯʠʪʳʚʘʝʪ 2 ʧʦʞʘʨʘ. 

 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʉʂʐʉ-01: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

ʅʘʩʪʨʦʡʢʠ ʅʘʩʪʨʦʡʢʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʰʣʝʡʬʦʚ ʉʂʐʉ-01. 

ɿʘʧʠʩʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ ʫʩʪʨʦʡʩʪʚʦ ʇʨʠʥʫʜʠʪʝʣʴʥʦ ʟʘʧʠʩʘʪʴ ʥʘʩʪʨʦʡʢʠ ʰʣʝʡʬʦʚ ʚ ʉʂʐʉ-01. 

 
ɺ ʥʘʩʪʨʦʡʢʘʭ ʉʂʐʉ-01 ʚʳʙʨʘʪʴ ʰʣʝʡʬ: 
 

 
 
ɿʘʪʝʤ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʰʣʝʡʬʘ. 
 

 
 
ɺ ʨʝʞʠʤʘʭ ʇʦʞʘʨʥʳʡ 2, ʇʦʞʘʨʥʳʡ 3, ʇʦʞʘʨʥʳʡ 4, ʉʂʐʉ-01 ʨʘʩʧʦʟʥʘʝʪ ʩʨʘʙʘʪʳʚʘʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʠ ʙʦʣʝʝ 
ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ. ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʤ ʢʘʢ ʊʉ 
çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè, ʦʙʣʘʩʪʴ ʧʦʩʯʠʪʘʝʪ ʩʨʘʙʘʪʳʚʘʥʠʝ ʜʚʫʭ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ, ʧʦʵʪʦʤʫ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʦ 
ʫʤʦʣʯʘʥʠʶ (2 ʠʟʚʝʱʘʪʝʣʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʇʦʞʘʨ 2) ʦʙʣʘʩʪʴ ʩʨʘʟʫ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è. 
 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʠ ʨʝʞʠʤʳ ʨʘʩʧʠʩʘʥʳ ʚ ʈʕ ʥʘ ʉʂʐʉ-01. 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʉʂʐʉ-01 ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 

 
 
ʋ ʉʂʐʉ-01 ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʟʥʘʯʝʥʠʷ ɸʎʇ ʰʣʝʡʬʦʚ ʯʝʨʝʟ ʤʝʥʶ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ: 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ1] Ÿ [ɺʭʦʜ.X]) 
 

 
 
ɺ ʵʪʦʤ ʤʝʥʶ ʥʫʞʥʦ ʧʦʜʦʞʜʘʪʴ 2-4 ʩʝʢʫʥʜʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʇʇʂ ʟʘʧʨʦʩʠʣ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ɸʎʇ. 
ʌʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ: 
ɿʥʘʯʝʥʠʝ ɸʎʇ [ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠʤʧʫʣʴʩʝ] / [ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʠʤʧʫʣʴʩʝ] 
 
 

8.3.8 ʉʂʐʉ-02 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ2 + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ2 + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʉʂʐʉ2) 
ʉʂʐʉ-02 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʞʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʦʭʨʘʥʥʳʭ 
ʠʟʚʝʱʘʪʝʣʝʡ ʩ ʥʦʨʤʘʣʴʥʦ-ʟʘʤʢʥʫʪʳʤʠ ʢʦʥʪʘʢʪʘʤʠ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ 
ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ 
ʉʂʐʉ-02. 

ɺʭʦʜ 1 - 8 ɺʭʦʜʳ ʉʂʐʉ-02. 
ʇʦ-ʫʤʦʣʯʘʥʠʶ ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʢʘʢ çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè 

 
ʉʧʝʮʠʘʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʉʂʐʉ-02 ʥʝ ʠʤʝʝʪ. 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

 
ʋ ʉʂʐʉ-02 ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʟʥʘʯʝʥʠʷ ɸʎʇ ʰʣʝʡʬʦʚ ʯʝʨʝʟ ʤʝʥʶ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ: 
 (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ2] Ÿ [ɺʭʦʜ.X]) 
 

 
 
 

8.3.9 ʉʂʐʉ-04 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ4 + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ4 + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʉʂʐʉ4) 
ʉʂʐʉ-04 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʞʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʦʭʨʘʥʥʳʭ 
ʠʟʚʝʱʘʪʝʣʝʡ ʩ ʥʦʨʤʘʣʴʥʦ-ʟʘʤʢʥʫʪʳʤʠ ʢʦʥʪʘʢʪʘʤʠ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè 
ʚ ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ 
ʉʂʐʉ-01-16. 

ɺʭʦʜ 1 - 16 ɺʭʦʜʳ ʉʂʐʉ-01-16. 
 

 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 
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ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

 
ʋ ʉʂʐʉ-04 ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʟʥʘʯʝʥʠʷ ɸʎʇ ʰʣʝʡʬʦʚ ʯʝʨʝʟ ʤʝʥʶ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ: 
 (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ4] Ÿ [ɺʭʦʜ.X]) 
 

 
 

8.3.10 ʉʂʐʉ-01-16 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ-16+ ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ-16+ F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʉʂʐʉ-01-16) 
ʉʂʐʉ-01-16 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʞʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦʪ ʦʭʨʘʥʥʳʭ ʠ ʧʦʞʘʨʥʳʭ 
ʠʟʚʝʱʘʪʝʣʝʡ, ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠʟʚʝʱʘʪʝʣʝʡ ʦʪ 16 ʐʉ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè 
ʚ ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ 
ʉʂʐʉ-04. 

ɺʭʦʜ.1 - 16 ɺʭʦʜʳ ʉʂʐʉ-04. 
 

 
 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʉʂʐʉ-01-16: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

ʅʘʩʪʨʦʡʢʠ ʅʘʩʪʨʦʡʢʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʰʣʝʡʬʦʚ ʉʂʐʉ-01-16. 

ɿʘʧʠʩʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ ʫʩʪʨʦʡʩʪʚʦ ʇʨʠʥʫʜʠʪʝʣʴʥʦ ʟʘʧʠʩʘʪʴ ʥʘʩʪʨʦʡʢʠ ʰʣʝʡʬʦʚ ʚ ʉʂʐʉ-01-16. 

ʆʙʥʦʚʠʪʴ ʧʨʦʰʠʚʢʫ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ. 

 
ɺ ʥʘʩʪʨʦʡʢʘʭ ʉʂʐʉ-01-16 ʚʳʙʨʘʪʴ ʰʣʝʡʬ: 
 

 
ɿʘʪʝʤ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʰʣʝʡʬʘ. 
 

 
 
ɺ ʨʝʞʠʤʘʭ ʇʦʞʘʨʥʳʡ 2, ʇʦʞʘʨʥʳʡ 3, ʇʦʞʘʨʥʳʡ 4, ʉʂʐʉ-01-16 ʨʘʩʧʦʟʥʘʝʪ ʩʨʘʙʘʪʳʚʘʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʠ ʙʦʣʝʝ 
ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ. ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʤ ʢʘʢ ʊʉ 
çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè, ʦʙʣʘʩʪʴ ʧʦʩʯʠʪʘʝʪ ʩʨʘʙʘʪʳʚʘʥʠʝ ʜʚʫʭ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ, ʧʦʵʪʦʤʫ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʦ 
ʫʤʦʣʯʘʥʠʶ (2 ʠʟʚʝʱʘʪʝʣʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʇʦʞʘʨ 2) ʦʙʣʘʩʪʴ ʩʨʘʟʫ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è. 
 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʠ ʨʝʞʠʤʳ ʨʘʩʧʠʩʘʥʳ ʚ ʈʕ ʥʘ ʉʂʐʉ-01-16. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʉʂʐʉ-01-16 ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 
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ʋ ʉʂʐʉ-01-16 ʚ ʢʦʥʩʦʣʠ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʟʥʘʯʝʥʠʷ ɸʎʇ ʰʣʝʡʬʦʚ ʯʝʨʝʟ ʤʝʥʶ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ: 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʉʂʐʉ-16] Ÿ [ɺʭʦʜ.X]) 
 
ɺ ʵʪʦʤ ʤʝʥʶ ʥʫʞʥʦ ʧʦʜʦʞʜʘʪʴ 2-4 ʩʝʢʫʥʜʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʇʇʂ ʟʘʧʨʦʩʠʣ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ɸʎʇ. 
ʌʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ: 
ɿʥʘʯʝʥʠʝ ɸʎʇ [ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠʤʧʫʣʴʩʝ] / [ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʠʤʧʫʣʴʩʝ] 
 

8.3.11 ʉʂʀʋ-01 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʂʀʋ + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʂʀʋ + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʉʂʀʋ) 
ʂʦʥʪʨʦʣʣʝʨ ʯʝʪʳʨʝʭ ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʦʚ.  
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ 
ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ 
ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ ʉʂʀʋ-01. 

ʈʝʣʝ 1, 2, 3, 4 ʈʝʣʝ. ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ 
ʩʠʛʥʘʣʠʟʘʪʦʨ). 

 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʉʂʀʋ-01: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ. 

ʥʘʩʪʨʦʡʢʠ ʅʘʩʪʨʦʡʢʠ ʉʂʀʋ-01 

 
ɺ ʥʘʩʪʨʦʡʢʘʭ ʉʂʀʋ-01 ʚʳʙʨʘʪʴ ʨʝʣʝ: 

 
 
ʀ ʥʘʩʪʨʦʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʵʪʦʛʦ ʨʝʣʝ ʧʦʩʣʝ ʢʦʤʘʥʜʳ ʚʢʣ.: 

 
 
ɽʩʣʠ ʟʘʜʘʝʪʩʷ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʦʪʣʠʯʥʳʡ ʦʪ ʚʢʣ. = 255 / ʚʳʢʣ. = 0, ʪʦ ʨʝʣʝ ʨʘʙʦʪʘʝʪ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ. 
ʈʝʣʝ ʨʘʙʦʪʘʝʪ ʧʦ ʘʣʛʦʨʠʪʤʫ ʚʢʣʶʯʠʪʴ ʨʝʣʝ ʥʘ X * 0.1 ʩʝʢʫʥʜʫ, ʚʳʢʣʶʯʠʪʴ ʨʝʣʝ ʥʘ Y * 0.1 ʩʝʢʫʥʜʫ, ʧʦʚʪʦʨʠʪʴ ʮʠʢʣ. 
ɿʜʝʩʴ X ï ʯʠʩʣʦ, ʚʚʝʜʝʥʥʦʝ ʚ ʧʦʣʝ çʚʢʣ.è, Y ï ʯʠʩʣʦ, ʚʚʝʜʝʥʥʦʝ ʚ ʧʦʣʝ çʚʳʢʣ.è. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʉʂʀʋ-01 ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 
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8.3.12 ʉʂʀʋ-02 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʂʀʋ + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʂʀʋ + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʉʂʀʋ) 
ʂʦʥʪʨʦʣʣʝʨ ʯʝʪʳʨʝʭ ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʦʚ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ.  
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè 
ʚ ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ 
ʉʂʀʋ-02. 

ʈʝʣʝ 1, 2, 3, 4 ʈʝʣʝ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʚʳʭʦʜʘ. ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ 
ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

 
 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʉʂʀʋ-02: 

 
 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʉʂʀʋ-02 ʘʥʘʣʦʛʠʯʥʦ ʤʝʥʶ ʉʂʀʋ-01 (ʩ 1 ʧʦ 4 ʧʧ.), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ, 
ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʉʂʀʋ-02 (ʩ 5 ʧʦ 8 ʧʧ.). 
 
ʄʝʥʶ ʩʧʝʮʠʬʠʯʥʳʭ ʥʘʩʪʨʦʝʢ ʨʝʣʝ ʜʣʷ ʉʂʀʋ-02: 

 
 
ʇʨʠ ʧʦʪʝʨʝ ʩʚʷʟʠ ï ʯʪʦ ʜʝʣʘʝʪ ʉʂʀʋ-02 ʩ ʨʝʣʝʡʥʳʤ ʚʳʭʦʜʦʤ ʧʨʠ ʧʦʪʝʨʝ ʩʚʷʟʠ ʩ ʇʇʂ. 

¶ ɺʳʢʣʶʯʠʪʴ ï ʚʳʢʣʶʯʘʝʪ ʚʳʭʦʜ 

¶ ɺʢʣʶʯʠʪʴ ï ʚʢʣʶʯʘʝʪ ʚʳʭʦʜ (ʧʨʦʩʪʦ ʚʢʣʶʯʘʝʪʩʷ, ʙʝʟ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ) 

¶ ʅʝ ʠʟʤʝʥʷʪʴ ï ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ 

 
ʆʙʥʘʨʫʞʠʚʘʪʴ ʂɿ ï ʦʙʥʘʨʫʞʠʚʘʪʴ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʥʘ ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʵʪʦʤʫ ʨʝʣʝ ʥʘʛʨʫʟʢʝ 
 
ʆʙʥʘʨʫʞʠʚʘʪʴ ʦʙʨʳʚ ï ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʙʨʳʚ ʥʘ ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʵʪʦʤʫ ʨʝʣʝ ʥʘʛʨʫʟʢʝ 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʉʂʀʋ-02 ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 
 

 
 

8.3.13 ɹʀʉ-ʈ, ɹʀʉ-01 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ɹʀʉ + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ɹʀʉ + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ɹʀʉ) 
 
ɹʣʦʢ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʡ. ʅʘʩʪʨʦʡʢʠ ʜʣʷ ɹʀʉ-ʈ ʠ ɹʀʉ-01 ʦʜʠʥʘʢʦʚʳ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʀʥʜʠʢʘʪʦʨ 1  
é  
ʀʥʜʠʢʘʪʦʨ 64 

64 ʜʚʫʭʮʚʝʪʥʳʭ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʝʡ. ɺ ʦʙʣʘʩʪʠ 
ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʢʘʢ ʩʠʛʥʘʣʠʟʘʪʦʨʳ. 

 
ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʠʥʜʠʢʘʪʦʨʘ ɹʀʉ ʚ ʦʙʣʘʩʪʴ, ʦʥ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʝʸ ʩʦʩʪʦʷʥʠʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
 

ʉʦʩʪʦʷʥʠʝ  ʉʚʝʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ  

ʊʨʝʚʦʛʘ / ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʂʨʘʩʥʳʡ ʠʥʜʠʢʘʪʦʨ ʤʠʛʘʝʪ  

ʅʝʠʩʧʨʘʚʥʦʩʪʴ  ʂʨʘʩʥʳʡ ʠʥʜʠʢʘʪʦʨ ʨʝʜʢʦ ʤʠʛʘʝʪ  

ɿʘʜʝʨʞʢʘ ʚʭʦʜʘ / ʚʳʭʦʜʘ  ɾʝʣʪʳʡ ʠʥʜʠʢʘʪʦʨ ʥʝʧʨʝʨʳʚʥʦ ʩʚʝʪʠʪʩʷ  

ʅʝ ʛʦʪʦʚ  ɿʝʣʝʥʳʡ ʠʥʜʠʢʘʪʦʨ ʤʠʛʘʝʪ  
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ʅʘ ʦʭʨʘʥʝ / ɸʚʪʦʤʘʪʠʢʘ ʚʢʣʶʯʝʥʘ  ʂʨʘʩʥʳʡ ʠʥʜʠʢʘʪʦʨ ʥʝʧʨʝʨʳʚʥʦ ʩʚʝʪʠʪʩʷ  

ɻʦʪʦʚ  ɿʝʣʝʥʳʡ ʠʥʜʠʢʘʪʦʨ ʥʝʧʨʝʨʳʚʥʦ ʩʚʝʪʠʪʩʷ  

ʕʚʘʢʫʘʮʠʷ ɾʝʣʪʳʡ ʠʥʜʠʢʘʪʦʨ ʤʠʛʘʝʪ 

ʇʫʩʢ ɾʝʣʪʳʡ ʠʥʜʠʢʘʪʦʨ ʙʳʩʪʨʦ ʤʠʛʘʝʪ 

ʇʫʩʢ ʧʨʦʰʝʣ ɾʝʣʪʳʡ ʠʥʜʠʢʘʪʦʨ ʙʳʩʪʨʦ ʤʠʛʘʝʪ 

ʇʦʞʘʨ ʂʨʘʩʥʳʡ ʠʥʜʠʢʘʪʦʨ ʙʳʩʪʨʦ ʤʠʛʘʝʪ 

ɺʥʠʤʘʥʠʝ ʀʥʜʠʢʘʪʦʨ ʧʦʦʯʝʨʝʜʥʦ ʯʘʩʪʦ ʤʠʛʘʝʪ ʢʨʘʩʥʳʤ ʠ ʟʝʣʝʥʳʤ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʀʥʜʠʢʘʪʦʨ ʧʦʦʯʝʨʝʜʥʦ ʤʠʛʘʝʪ ʢʨʘʩʥʳʤ ʠ ʟʝʣʝʥʳʤ 

 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ɹʀʉ: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʷʨʢʦʩʪʴ ʜʣʷ ʚʩʝʭ ʩʚʝʪʦʜʠʦʜʦʚ ɹʀʉ-ʈ ʠ ɹʀʉ-01. 
 

 
 

8.3.14 ʇʇɼ-01 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʇɼ + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʇɼ + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʇʇɼ-01) 
ʇʫʣʴʪ ʧʦʞʘʨʥʳʡ ʜʠʩʧʝʪʯʝʨʩʢʠʡ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʅʘʧʨʘʚʣʝʥʠʝ 1  
é  
ʅʘʧʨʘʚʣʝʥʠʝ 8 

ʇʇɼ-01 ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʠ ʫʧʨʘʚʣʷʝʪ ʚʦʩʝʤʴʶ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 
ɺ ʦʙʣʘʩʪʠ ʦʥʠ ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʢʘʢ ʊʉ çʅʘʧʨʘʚʣʝʥʠʝè, ʯʝʨʝʟ ʢʦʪʦʨʳʝ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ / ʚʳʢʣʶʯʝʥʠʝ ʘʚʪʦʤʘʪʠʢʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʧʫʩʢ ʠ 
ʦʪʤʝʥʘ ʧʫʩʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ (ʩ ʩʘʤʦʛʦ ʇʇɼ-01). 

 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʇʇɼ-01: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʥʘ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʇʇɼ-01 ʠ ʟʘʜʘʪʴ 
ʷʨʢʦʩʪʴ ʩʚʝʪʦʜʠʦʜʦʚ. 
ʈʫʯʥʦʡ ʟʘʧʫʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʨʝʚʦʛʠ ʠ ʢʥʦʧʢʠ ʥʫʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 
(ʩʤ. ʈʕ ʥʘ ʇʇɼ-01). 
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8.3.15 ʇʇʆ-01 

 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʇʆ + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʇʇʆ + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʇʇʆ-01) 
ʇʫʣʴʪ ʧʦʞʘʨʥʳʡ ʦʙʲʝʢʪʦʚʳʡ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ɺʳʭʦʜ çɻʘʟ ʥʝ 
ʚʭʦʜʠè 

ɺʳʭʦʜ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ.  
ʂʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʚʳʭʦʜ çʕʚʘʢʫʘʮʠʷè.  
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ʈʝʣʝ 1. 

ɺʳʭʦʜ çʇʦʞʘʨ 
2è 

ɺʳʭʦʜ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ.  
ʂʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʚʳʭʦʜ çʇʦʞʘʨ 2è. 
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ʈʝʣʝ 2. 

ɺʳʭʦʜ çɻʘʟ 
ʫʭʦʜʠè 

ɺʳʭʦʜ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ. ɺʩʝʛʜʘ ʨʘʙʦʪʘʝʪ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ. 
ʂʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʚʳʭʦʜ çʕʚʘʢʫʘʮʠʷè. 
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ʈʝʣʝ 3. 

ɺʳʭʦʜ ɺʳʭʦʜ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʳʭʦʜ, ʤʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ 
ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ).  
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ʈʝʣʝ 4. 

ʅʘʧʨʘʚʣʝʥʠʝ ʊʝʭ. ʩʨʝʜʩʪʚʦ, ʦʪʚʝʯʘʶʱʝʝ ʟʘ ʧʨʠʚʷʟʢʫ ʇʇʆ-01 ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʊʉ ʜʘʥʥʦʛʦ ʇʇʆ-01 ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ 
ʊʉ çʅʘʧʨʘʚʣʝʥʠʝè ʚ ʦʙʣʘʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

ɼʚʝʨʥʦʡ ʢʦʥʪʘʢʪ ɺʭʦʜ ʜʘʪʯʠʢʘ ʢʦʥʪʨʦʣʷ ʜʚʝʨʠ. 
ʂʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʚʭʦʜ çʆʪʤʝʥʘ ʧʫʩʢʘ / ɼʚʝʨʴè (ɸʉʇʊ). 
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ɺʭʦʜ 3 

ʇʫʩʢ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

ɺʭʦʜ çʇʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷè, ʢʥʦʧʢʘ ʥʘ ʩʘʤʦʤ ʇʇʆ-01. 
ʂʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʚʭʦʜ çɼʠʩʪʘʥʮʠʦʥʥʳʡ ʧʫʩʢè (ɸʉʇʊ). 
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ɺʭʦʜ 1 

ʆʪʤʝʥʘ ʧʫʩʢʘ ɺʭʦʜ çʆʪʤʝʥʘ ʧʫʩʢʘè, ʢʥʦʧʢʘ ʥʘ ʩʘʤʦʤ ʇʇʆ-01. 
ʂʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʚʭʦʜ çʆʪʤʝʥʘ ʧʫʩʢʘ / ɼʚʝʨʴè (ɸʉʇʊ). 
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ɺʭʦʜ 2 

ʇʫʩʢ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ 
(ʚʥʝʰʥʠʡ, ext.) 

ɺʭʦʜ çʇʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷè, ʢʥʦʧʢʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʦʥʪʘʢʪʘʤ ʇʇʆ-01. 
ʂʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘ ʂɿ. 
ʂʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʚʭʦʜ çɼʠʩʪʘʥʮʠʦʥʥʳʡ ʧʫʩʢè (ɸʉʇʊ). 
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ɺʭʦʜ 4 

ʆʪʤʝʥʘ ʧʫʩʢʘ 
(ʚʥʝʰʥʠʡ, ext.) 

ɺʭʦʜ çʆʪʤʝʥʘ ʧʫʩʢʘè, ʢʥʦʧʢʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʦʥʪʘʢʪʘʤ ʇʇʆ-01. 
ʂʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘ ʂɿ. 
ʂʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʚʭʦʜ çʆʪʤʝʥʘ ʧʫʩʢʘ / ɼʚʝʨʴè (ɸʉʇʊ). 
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ɺʭʦʜ 5 

 
 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʇʇʆ-01 ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʥʘʩʪʨʦʝʢ ʜʣʷ ʇʇʆ-01 ʥʝʪ. 
 

 
 
 

8.3.16 ʉʂʋʇ-01 

 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʂʋʇ + ʆʂ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʉʂʋʇ + F4] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʇʇʆ-01) 
ʉʝʪʝʚʦʡ ʢʦʥʪʨʦʣʣʝʨ ʫʧʨʘʚʣʝʥʠʷ ʧʦʞʘʨʦʪʫʰʝʥʠʝʤ. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ 
ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ 
ʉʂʋʇ-01. 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-64 

 

 
 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʉʂʋʇ-01: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

ɺʳʭʦʜʳ ɿʜʝʩʴ ʚʳʙʠʨʘʶʪʩʷ ʚʳʭʦʜʳ ʉʂʋʇ-01, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 
ʚʢʣʶʯʘʪʴʩʷ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ɺʳʭʦʜʳ ʤʦʛʫʪ 
ʚʳʙʠʨʘʪʴʩʷ ʧʨʦʠʟʚʦʣʴʥʦ. 

ʀʥʪʝʨʚʘʣ ɺʨʝʤʷ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʚʳʭʦʜʘ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʉʂʋʇ-01 ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 
 

 
 
 

8.3.17 ʀɹʇ-1200, ʀɹʇ-2400, ʀɹʇ-1224 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʀɹʇ + ʆʂ ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʀɹʇ + F4 ] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʀɹʇ) 
ʀʩʪʦʯʥʠʢʠ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ 12 ʠ 24 ɺ. ɺʳʧʫʩʢʘʶʪʩʷ ʚ ʠʩʧʦʣʥʝʥʠʷʭ 1 ʠ 2. 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʀʩʪʦʯʥʠʢ 
ʧʠʪʘʥʠʷ 

ʊʉ, ʦʪʦʙʨʘʞʘʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ɺ ʦʙʣʘʩʪʠ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ 
çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. ʌʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʠ ʚʩʢʨʳʪʠʠ ʢʦʨʧʫʩʘ 
ʀɹʇ (ʚʩʝʛʜʘ), ʘ ʪʘʢʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠʣʠ 220 ɺ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʥʘʩʪʨʦʝʢ). 

 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʀɹʇ: 

 
 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

ʅʘʩʪʨʦʡʢʠ ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʀɹʇ. 

 
ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʀɹʇ: 

ɺʳʭʦʜʳ ʊʉ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʚʩʝ ʚʳʭʦʜ rʉʂʋʇ-01, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʚ ʧʦʞʘʨʦʪʫʰʝʥʠʠ. ʅʘ 
ʵʪʠʭ ʚʳʭʦʜʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʮʝʧʝʡ ʥʘ ʦʙʨʳʚ ʠ ʂɿ. ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʠ 
ʮʝʧʠ ʥʘ ʣʶʙʦʤ ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʤ ʚʳʭʦʜʝ, ʊʉ çɺʳʭʦʜè ʚʳʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 
ʥʝʠʩʧʨʘʚʥʦʩʪʴ. ʅʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʦʞʘʨʦʪʫʰʝʥʠʠ ʚʳʭʦʜʳ ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ. 
ʂʦʤʘʥʜʳ ʥʘ ʚʢʣʶʯʝʥʠʝ ï ʥʝʪ. 
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ʈʝʣʝ. 
ɺ ʦʙʣʘʩʪʠ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʳʭʦʜ çʇʫʩʢ ɸʋʇʊè (ɸʉʇʊ). 

ɺʭʦʜ 1 ɺʭʦʜ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʩʠʛʥʘʣʠʟʘʪʦʨ ʜʘʚʣʝʥʠʷ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʝ (ʉɼʋ), ʪ.ʝ. 
ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʝ ʬʘʢʪʠʯʝʩʢʫʶ ʩʨʘʙʦʪʢʫ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 
ɺ ʦʙʣʘʩʪʠ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʇʫʩʢ ʧʨʦʰʝʣè (ɸʉʇʊ). 
ʇʨʠ ʰʪʘʪʥʦʤ ʩʨʘʙʘʪʳʚʘʥʠʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʬʦʨʤʠʨʫʝʪ ʚ ɾʫʨʥʘʣʝ ʩʦʙʳʪʠʝ çʇʫʩʢ 
ʧʨʦʰʝʣè. ʇʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʊʉ çɺʭʦʜ 1è ʙʝʟ ʟʘʧʫʩʢʘ ɸʉʇʊ ï çʅʝʠʩʧʨʘʚʥʦʩʪʴè. 

ɺʭʦʜ 2 ɺʭʦʜ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʜʘʪʯʠʢ ʤʘʩʩʳ, ʜʘʚʣʝʥʠʷ ʦʛʥʝʪʫʰʘʱʝʛʦ ʚʝʱʝʩʪʚʘ,  
ʪ.ʝ. ʫʩʪʨʦʡʩʪʚʦ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʝ ʝʛʦ ʫʪʝʯʢʫ. 
ɺ ʦʙʣʘʩʪʠ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. 
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 8-65 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ ʥʘʩʪʨʦʝʢ: 
 

ʂʦʥʪʨʦʣʴ ʘʢʢʫʤʫʣʷʪʦʨʘ ʊʉ çʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷè ʚʳʜʘʝʪ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʨʠ 
ʦʪʩʫʪʩʪʚʠʠ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

ʂʦʥʪʨʦʣʴ 220 ɺ ʊʉ çʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷè ʚʳʜʘʝʪ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʨʠ 
ʦʪʩʫʪʩʪʚʠʠ ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ 220 ɺ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʀɹʇ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 

 
 
 

8.3.18 ʂʈ-ʃʘʜʦʛʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂʈ-ʃʘʜʦʛʘ + ʆʂ ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ  ʊʉ) 
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂʈ-ʃʘʜʦʛʘ + F4 ] Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʂʈ-ʃʘʜʦʛʘ) 
ʂʈ-ʃʘʜʦʛʘ - ʂʦʥʪʨʦʣʣʝʨ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʜʦ 31 ʫʩʪʨʦʡʩʪʚʘ). 
ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʂʈ-ʃʘʜʦʛʘ ʥʘ RS-485 ʠʥʪʝʨʬʝʡʩ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʟʘʜʘʪʴ ʅʦʤʝʨ ʩʝʪʠ ʠ ʯʘʩʪʦʪʥʫʶ ʣʠʪʝʨʫ. 

 
 

ʅʦʤʝʨ ʩʝʪʠ 
ʆʪ 1 ʜʦ 126 

ʋʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʢʦʥʪʨʦʣʣʝʨʦʤ 
ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢ ʵʪʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ. 

ʏʘʩʪʦʪʥʘʷ ʣʠʪʝʨʘ 
ʆʪ 1 ʜʦ 4 

ʏʘʩʪʦʪʥʳʡ ʢʘʥʘʣ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʶʪ ʙʝʩʧʨʦʚʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 
ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʵʪʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ. 

 
ʂʦʥʪʨʦʣʣʝʨʳ ʈʂ ʩ ʦʜʥʦʡ ʯʘʩʪʦʪʥʦʡ ʣʠʪʝʨʦʡ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʤʦʞʥʦ ʜʘʣʴʰʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʞʝʣʘʪʝʣʴʥʦ ʟʘ 
ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʨʝʛʨʘʜʘʤʠ (ʧʝʨʝʛʦʨʦʜʢʠ, ʩʪʝʥʳ). 
ʄʦʞʥʦ ʩʦʯʝʪʘʪʴ ʯʘʩʪʦʪʥʫʶ ʣʠʪʝʨʫ ʠ ʥʦʤʝʨ ʩʝʪʠ ʜʣʷ ʨʘʟʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʥʘ ʦʜʥʦʤ ʦʙʲʝʢʪʝ. 
 
ɼʦʩʪʫʧʥʳʝ ʕʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʴ: 
 

ʊʉ ʆʧʠʩʘʥʠʝ 

ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʉʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʧʨʦʙʣʝʤʘʭ ʩ ʧʠʪʘʥʠʝʤ. 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ çɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ ʧʦʞʘʨʥʳʭ, ʠʣʠ ç24ʯ ʦʭʨʘʥʥʳʡ ʚʭʦʜè ʚ 
ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ 
ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ ʂʈ-ʃʘʜʦʛʘ. 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʄʥʦʞʝʩʪʚʦ ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʥʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʙʝʩʧʨʦʚʦʜʥʳʭ 
ʫʩʪʨʦʡʩʪʚ. 

 
ʄʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʂʈ-ʃʘʜʦʛʘ: 

 
 
ɼʦʩʪʫʧʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ: 
 

ʀʥʬʦ ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ. 

ɿʘʤʝʥʘ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʤʝʥʳ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ.  

ʉʪʝʨʝʪʴ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʉʪʠʨʘʥʠʝ ʚʩʝʭ ʥʘʩʪʨʦʝʢ ʵʪʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. ʉʪʠʨʘʥʠʝ ʚʦʟʤʦʞʥʦ 
ʪʦʣʴʢʦ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ. 

ʇʝʨʠʦʜ ʦʧʨʦʩʘ ʇʝʨʠʦʜ ʚʳʭʦʜʘ ʚ ʵʬʠʨ ʘʜʨʝʩʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
ʦʪ 10 ʜʦ 600 ʩʝʢʫʥʜ. 
ʆʪ ʧʝʨʠʦʜʘ ʦʧʨʦʩʘ ʟʘʚʠʩʠʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʨʦʢ ʞʠʟʥʠ 
ʙʘʪʘʨʝʠ ʫʩʪʨʦʡʩʪʚʘ. 
ʉʤ. ʇʝʨʠʦʜ ʦʧʨʦʩʘ ʠ ʨʘʟʨʷʜ ʙʘʪʘʨʝʠ 

ʇʦʧʳʪʦʢ ʜʦ ʧʦʪʝʨʠ ʩʚʷʟʠ ʉʢʦʣʴʢʦ ʨʘʟ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʥʝ ʚʳʡʪʠ ʚ ʵʬʠʨ (ʩʤ. ʚʳʰʝ - ʇʝʨʠʦʜ 
ʦʧʨʦʩʘ) ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʢʦʥʪʨʦʣʣʝʨ ʨʝʰʠʪ, ʯʪʦ ʩ ʥʠʤ ʧʦʪʝʨʷʥʘ ʩʚʷʟʴ. 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-66 

 
ʅʘʩʪʨʦʡʢʠ çʇʝʨʠʦʜ ʦʧʨʦʩʘè ʠ çʇʦʧʳʪʦʢ ʜʦ ʧʦʪʝʨʠ ʩʚʷʟʠè ʟʜʝʩʴ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʩʝ ʩʚʷʟʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 
ʊʘʢʠʝ ʞʝ ʥʘʩʪʨʦʡʢʠ ʝʩʪʴ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 
ʇʨʠʦʨʠʪʝʪ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ. 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʂʈ-ʃʘʜʦʛʘ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 

 

ɼʦʙʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ ʫʩʪʨʦʡʩʪʚʘ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʤʦʞʥʦ ʘʚʪʦʥʦʤʥʦ, ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʚʷʟʠ ʩ ʇʇʂ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çɼʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦè ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʩ ʦʧʮʠʷʤʠ ʜʦʙʘʚʣʝʥʠʷ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʠʧ ʫʩʪʨʦʡʩʪʚʘ, 
ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʜʦʙʘʚʣʷʝʤʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʯʘʣʴʥʳʡ ʘʜʨʝʩ, ʠʥʪʝʨʚʘʣ ʚʳʭʦʜʘ ʚ ʵʬʠʨ ʠ ʯʠʩʣʦ ʧʨʦʧʫʱʝʥʥʳʭ 
ʩʝʘʥʩʦʚ ʜʦ ʧʦʪʝʨʠ ʩʚʷʟʠ. 

 

ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʧʘʨʘʤʝʪʨʘ ʘʥʘʣʦʛʠʯʥʳ ʦʙʱʠʤ ʥʘʩʪʨʦʡʢʘʤ çʇʝʨʠʦʜ ʦʧʨʦʩʘè ʠ çʇʦʧʳʪʦʢ ʜʦ ʧʦʪʝʨʠ ʩʚʷʟʠè, ʪʦʣʴʢʦ ʦʪʥʦʩʷʪʩʷ 
ʢ ʜʦʙʘʚʣʷʝʤʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ. 

 

ɸʜʨʝʩ ʠ ʪʠʧ ʩʚʷʟʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʟʤʝʥʠʪʴ ʥʝʣʴʟʷ. ʅʫʞʥʦ ʫʜʘʣʠʪʴ ʥʝʥʫʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʜʦʙʘʚʠʪʴ ʟʘʥʦʚʦ ʩ ʪʨʝʙʫʝʤʳʤ 
ʘʜʨʝʩʦʤ. 

 

ʇʝʨʝʜ ʚʳʟʦʚʦʤ ʜʠʘʣʦʛʘ ʩʚʷʟʳʚʘʥʠʷ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʝʩʪʴ ʩʚʷʟʴ ʩ ʇʇʂ, ʘ ʫ ʥʝʛʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ - ʩʚʷʟʴ ʩ ʂʈ-ʃʘʜʦʛʘ. 

 

ɼʝʡʩʪʚʠʷ ʩʚʷʟʳʚʘʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʯʠʩʪʢʠ ʢʦʥʪʨʦʣʣʝʨʘ ʂʈ-ʃʘʜʦʛʘ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 
ʩʚʷʟʠ ʩ ʇʇʂ. 

 

ʅʦʤʝʨ ʩʝʪʠ ʠ ʣʠʪʝʨʫ ʥʝʣʴʟʷ ʤʝʥʷʪʴ, ʝʩʣʠ ʫʞʝ ʝʩʪʴ ʩʚʷʟʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʪ.ʢ. ʜʣʷ ʥʠʭ ʧʨʠʜʸʪʩʷ ʧʦʚʪʦʨʠʪʴ ʩʚʷʟʳʚʘʥʠʝ. 

 

ʂʥʦʧʢʦʡ çʆʯʠʩʪʠʪʴè ʤʦʞʥʦ ʩʪʝʨʝʪʴ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʦ ʩʚʷʟʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠʟ ʢʦʥʪʨʦʣʣʝʨʘ ʂʈ-ʃʘʜʦʛʘ ʠ ʇʇʂ. 

 

ɻʘʣʦʯʢʘʤʠ ʚ ʩʪʦʣʙʮʝ çʉʚʷʟ.è ʧʦʤʝʯʘʶʪʩʷ ʫʞʝ ʩʚʷʟʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 
 
ʉʝʨʠʡʥʳʝ ʥʦʤʝʨʘ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʦʥʠ ʥʝ 
ʠʩʧʦʣʴʟʫʶʪʩʷ. 
 
 

8.4 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ɹʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʂʈ-ʃʘʜʦʛʘ + ʆʂ ] Ÿ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ) 

8.4.1 ʉʚʷʟʳʚʘʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ ʂʈ-ʃʘʜʦʛʘ + ʆʂ ] Ÿ [ F1 ]) 
ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʜʫʨʫ ʩʚʷʟʳʚʘʥʠʷ ʝʛʦ ʩ 
ʢʦʥʪʨʦʣʣʝʨʦʤ ʃʘʜʦʛʘ ʈʂ. 
ʇʨʦʮʝʜʫʨʫ ʩʚʷʟʳʚʘʥʠʷ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʪʦʣʴʢʦ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʇʇʂ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ ʂʈ-ʃʘʜʦʛʘ, 
ʢʦʥʪʨʦʣʣʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʚ ʇʇʂ. 
ʇʨʠ ʩʚʷʟʳʚʘʥʠʠ ʯʝʨʝʟ ʢʦʥʩʦʣʴ ʟʘʡʜʠʪʝ ʚ ʢʦʥʪʨʦʣʣʝʨ ʂʈ-ʃʘʜʦʛʘ (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ 
ʂʈ-ʃʘʜʦʛʘ + ʆʂ ]) 
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ʅʘʞʤʠʪʝ F1 ʠ ʚʳʙʝʨʠʪʝ ʪʠʧ ʩʚʷʟʳʚʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: 
 

 
 
ɿʘʜʘʡʪʝ ʘʜʨʝʩ ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ʦʪ 1 ʜʦ 31: 
 

 
 
ɺ ʩʣʝʜʫʶʱʝʤ ʦʢʥʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ ʦʞʠʜʘʥʠʷ ʩʚʷʟʳʚʘʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: 
 

 
 
ʇʦʩʣʝ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʝʚʝʜʠʪʝ ʙʝʩʧʨʦʚʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʨʝʞʠʤ ʩʚʷʟʳʚʘʥʠʷ. ɼʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʫʩʪʨʦʡʩʪʚ ʵʪʦ ʤʦʞʝʪ 
ʚʳʛʣʷʜʝʪʴ ʧʦ ʨʘʟʥʦʤʫ, ʩʤ. ʊʠʧʳ ʠ ʩʧʦʩʦʙʳ ʩʚʷʟʳʚʘʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
 

ɺʥʠʤʘʥʠʝ! ɺ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʨʝʞʠʤʝ ʩʚʷʟʳʚʘʥʠʷ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩɹʷ ʪʦʣʴʢʦ ʦʜʥʦ ʙʝʩʧʨʦʚʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 
ɽʩʣʠ ʚ ʨʝʞʠʤʝ ʩʚʷʟʳʚʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʙʦʣʝʝ ʦʜʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʦʟʥʠʢʥʝʪ ʦʰʠʙʢʘ. 

 
ʆʰʠʙʢʘ ʩʚʷʟʳʚʘʥʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ, ʝʩʣʠ ʪʠʧ ʩʚʷʟʳʚʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʩʦʦʪʚʝʩʪʚʫʝʪ ʚʳʙʨʘʥʥʦʤʫ. 

 
ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʢʦʥʩʦʣʴ ʚʝʨʥʝʪʩʷ ʚ ʤʝʥʶ ʢʦʥʪʨʦʣʣʝʨʘ ʂʈ-ʃʘʜʦʛʘ, ʧʨʠ ʵʪʦʤ ʚ ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʜʦʙʘʚʠʪʩʷ ʪʦʣʴʢʦ ʯʪʦ ʩʚʷʟʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ: 
 

 
 
ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʦʩʤʦʪʨʝʪʴ ʩʦʩʪʦʷʥʠʝ ʝʛʦ ʊʉ, ʥʠʢʘʢʠʭ ʜʝʡʩʪʚʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʤʫ (ʉʙʨʦʩ ʠ 
ʪ.ʜ.) ʚʳʧʦʣʥʠʪʴ ʥʝʣʴʟʷ. 
 
ʊʝʧʝʨʴ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʩʚʷʟʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʦʙʣʘʩʪʴ. 
 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘ ʩʪʨʘʥʠʮʝ ʥʘʩʪʨʦʝʢ ʂʈ-ʃʘʜʦʛʘ ʚʳʙʝʨʝʪʝ ʜʦʙʘʚʣʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʚʷʟʘʪʴè. 
ʅʘʯʥʝʪʩʷ ʧʨʦʮʝʩʩ ʩʚʷʟʳʚʘʥʠʷ. 
 

  
 
ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʜʠʘʣʦʛʘ ʩʚʷʟʳʚʘʥʠʷ ʘʢʪʠʚʠʨʫʡʪʝ ʨʝʞʠʤ ʩʚʷʟʳʚʘʥʠʷ ʫ ʫʩʪʨʦʡʩʪʚʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ ʚ ʨʘʟʜʝʣʝ ʊʠʧʳ ʠ 
ʩʧʦʩʦʙʳ ʩʚʷʟʳʚʘʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
 
ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʩʚʷʟʳʚʘʥʠʷ, ʚ ʪʘʙʣʠʮʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʫ ʥʝʛʦ ʧʦʷʚʠʪʩʷ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʠ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʘ 
ʛʘʣʦʯʢʘ ʚ ʩʪʦʣʙʮʝ çʉʚʷʟ.è. 
 

8.4.2 ʊʠʧr ʠ ʩʧʦʩʦʙ rʩʚʷʟʳʚʘʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʦʮʝʜʫʨʳ ʩʚʷʟʳʚʘʥʠʷ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʝʪ ʜʨʫʛʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʨʝʞʠʤʝ ʩʚʷʟʳʚʘʥʠʷ, ʢʨʦʤʝ 
ʥʫʞʥʦʛʦ. ʇʨʦʩʪʦʡ ʩʧʦʩʦʙ ʧʨʦʚʝʨʠʪʴ ʵʪʦ - ʟʘʧʫʩʪʠʪʴ ʩʚʷʟʳʚʘʥʠʝ ʩ ʢʦʥʩʦʣʠ ʠʣʠ ʂʦʥʬʠʛʫʨʘʪʦʨʘ. 
ɽʩʣʠ ʞʝ ʥʘʰʣʦʩʴ ʫʩʪʨʦʡʩʪʚʦ ʚ ʨʝʞʠʤʝ ʩʚʷʟʳʚʘʥʠʷ, ʠʟʚʣʝʢʠʪʝ ʠʟ ʥʝʛʦ ʦʩʥʦʚʥʫʶ ʙʘʪʘʨʝʶ. 
 
ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʦ ʙʝʩʧʨʦʚʦʜʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʨʘʟʥʳʭ ʪʠʧʦʚ: 
 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-68 

ʋʩʪʨʦʡʩʪʚʦ ʆʧʠʩʘʥʠʝ ɿʘʧʫʩʢ ʩʚʷʟʳʚʘʥʠ ̫

ʇɼ ʀʟʚʝʱʘʪʝʣʴ ʧʦʞʘʨʥʳʡ 
ʜʳʤʦʚʦʡ ʨʘʜʠʦʢʘʥʘʣʴʥʳʡ. 
 

1. ʋʩʪʘʥʦʚʠʪʝ ʙʘʪʘʨʝʶ CR123. 
2. ɿʘʤʢʥʠʪʝ ç-è ʙʘʪʘʨʝʠ ʠ 2 ʢʦʥʪʘʢʪ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʠʟʚʝʱʘʪʝʣʷ ʜʦ ʚʢʣʶʯʝʥʠʷ ʟʝʣʝʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ 
(ʝʩʣʠ ʦʥ ʝʱʸ ʥʝ ʛʦʨʠʪ). 

3. ʇʨʠ ʫʩʧʝʰʥʦʤ ʩʚʷʟʳʚʘʥʠʠ ʟʘʛʦʨʠʪʩʷ ʢʨʘʩʥʳʡ 
ʠʥʜʠʢʘʪʦʨ. 

ʌʦʪʦʥ-19 ʀʟʚʝʱʘʪʝʣʴ ʦʧʪʠʢʦ-
ʵʣʝʢʪʨʦʥʥʳʡ 
ʨʘʜʠʦʢʘʥʘʣʴʥʳʡ ʩ 
ʟʘʱʠʪʦʡ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʪ 
ʞʠʚʦʪʥʳʭ ʜʦ 20ʢʛ.  

1. ʋʩʪʘʥʦʚʠʪʝ ʦʩʥʦʚʥʫʶ ʙʘʪʘʨʝʶ CR123 ʠ 
ʨʝʟʝʨʚʥʫʶ ʙʘʪʘʨʝʶ CR2032. 

2. ʇʝʨʝʚʝʜʠʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ç2è ʚ ʧʦʣʦʞʝʥʠʝ 
çONè ʜʦ ʚʢʣʶʯʝʥʠʷ ʟʝʣʝʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ (ʝʩʣʠ 
ʦʥ ʝʱʸ ʥʝ ʛʦʨʠʪ). ɿʘʪʝʤ ʧʝʨʝʚʝʜʠʪʝ 
ʧʝʨʝʢʣʶʯʘʪʝʣʴ ç2è ʚ ʧʦʣʦʞʝʥʠʝ çOFFè. 

3. ʇʨʠ ʫʩʧʝʰʥʦʤ ʩʚʷʟʳʚʘʥʠʠ ʟʘʛʦʨʠʪʩʷ ʢʨʘʩʥʳʡ 
ʠʥʜʠʢʘʪʦʨ. 

ʂʊʉ ɹʨʝʣʦʢ ʩ 3 ʢʥʦʧʢʘʤʠ. 
ʂʘʞʜʫʶ ʢʥʦʧʢʫ ʤʦʞʥʦ 
ʜʦʙʘʚʠʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ 
ʣʶʙʦʡ ʚʭʦʜ.  

1. ʋʩʪʘʥʦʚʠʪʝ ʙʘʪʘʨʝʶ CR2032. 
2. ʅʘʞʤʠʪʝ ʠ ʫʜʝʨʞʠʚʘʡʪʝ ʢʥʦʧʢʫ ʜʣʷ ʧʦʜʘʯʠ 

ʪʝʩʪʦʚʦʛʦ ʠʟʚʝʱʝʥʠʷ (ʢʥʦʧʢʘ, ʢʦʪʦʨʘʷ 
ʥʘʞʠʤʘʝʪʩʷ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚ ʢʦʨʧʫʩʝ). 
ɿʘʛʦʨʠʪʩʷ ʢʨʘʩʥʳʡ ʩʚʝʪʦʜʠʦʜ. ʇʨʦʜʦʣʞʘʡʪʝ 
ʫʜʝʨʞʠʚʘʪʴ ʢʥʦʧʢʫ ʜʦ ʧʦʩʣʝʜʫʶʱʝʛʦ 
ʚʢʣʶʯʝʥʠʷ ʟʝʣʝʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ. 

3. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ, ʟʘʪʝʤ ʪʨʠ ʨʘʟʘ ʥʘʞʤʠʪʝ ʝʝ ʩ 
ʠʥʪʝʨʚʘʣʦʤ ʥʝ ʙʦʣʝʝ 0,5 ʩ. ʇʝʨʚʳʝ ʜʚʘ 
ʥʘʞʘʪʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʩʧʳʰʢʘʤʠ ʟʝʣʝʥʦʛʦ 
ʩʚʝʪʦʜʠʦʜʘ, ʪʨʝʪʴʝ - ʢʨʘʩʥʦʛʦ. 

4. ʅʘʞʤʠʪʝ ʥʘ ʣʶʙʫʶ ʢʥʦʧʢʫ, ʢʨʦʤʝ ʢʥʦʧʢʠ ʜʣʷ 
ʧʦʜʘʯʠ ʪʝʩʪʦʚʦʛʦ ʠʟʚʝʱʝʥʠʷ.  

5. ʇʨʠ ʫʩʧʝʰʥʦʤ ʩʚʷʟʳʚʘʥʠʠ ʮʚʝʪ ʠʥʜʠʢʘʮʠʠ 
ʠʟʤʝʥʠʪʩʷ ʩ ʟʝʣʝʥʦʛʦ ʥʘ ʢʨʘʩʥʳʡ. 

ʀʇʈ ʀʟʚʝʱʘʪʝʣʴ ʧʦʞʘʨʥʳʡ 
ʨʫʯʥʦʡ ʨʘʜʠʦʢʘʥʘʣʴʥʳʡ. 

1. ʋʩʪʘʥʦʚʠʪʝ ʦʩʥʦʚʥʫʶ ʙʘʪʘʨʝʶ CR123 ʠ 
ʨʝʟʝʨʚʥʫʶ ʙʘʪʘʨʝʶ CR2032 (ʝʩʣʠ ʦʥʘ ʝʩʪʴ ʚ 
ʢʦʥʩʪʨʫʢʮʠʠ). 

2. ɿʘʤʢʥʫʪʴ ʢʦʥʪʘʢʪʳ çʉɹʈʆʉè ʜʦ ʚʢʣʶʯʝʥʠʷ 
ʟʝʣʝʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ (ʝʩʣʠ ʦʥ ʝʱʸ ʥʝ ʛʦʨʠʪ). 

3. ʇʨʠ ʫʩʧʝʰʥʦʤ ʩʚʷʟʳʚʘʥʠʠ ʟʘʛʦʨʠʪʩʷ ʢʨʘʩʥʳʡ 
ʠʥʜʠʢʘʪʦʨ. 

ʄʂ ʀʟʚʝʱʘʪʝʣʴ ʦʭʨʘʥʥʳʡ 
ʤʘʛʥʠʪʦ-ʢʦʥʪʘʢʪʥʳʡ 
ʨʘʜʠʦʢʘʥʘʣʴʥʳʡ.  

ʄʂ1 ʀʟʚʝʱʘʪʝʣʴ ʦʭʨʘʥʥʳʡ 
ʤʘʛʥʠʪʦ-ʢʦʥʪʘʢʪʥʳʡ 
ʨʘʜʠʦʢʘʥʘʣʴʥʳʡ. 
ʀʩʧʦʣʥʝʥʠʝ ʩ ʜʚʫʤʷ 
ʢʘʥʘʣʘʤʠ.  

ʌʦʪʦʥ-12 ʀʟʚʝʱʘʪʝʣʴ ʦʧʪʠʢʦ-
ʵʣʝʢʪʨʦʥʥʳʡ 
ʨʘʜʠʦʢʘʥʘʣʴʥʳʡ.  

ʌʦʪʦʥ-ʐ2 ʀʟʚʝʱʘʪʝʣʴ ʦʭʨʘʥʥʳʡ 
ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʦʧʪʠʢʦ-
ʵʣʝʢʪʨʦʥʥʳʡ 
ʨʘʜʠʦʢʘʥʘʣʴʥʳʡ.  

ʉʪʝʢʣʦ-3 ɼʘʪʯʠʢ ʨʘʟʙʠʪʠʷ ʩʪʝʢʣʘ. 

 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʘʞʜʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʝʛʦ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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8.4.3 ʇʝʨʠʦʜ ʦʧʨʦʩʘ ʠ ʨʘʟʨʷʜ ʙʘʪʘʨʝʠ 

ɺʨʝʤʷ ʨʘʟʨʷʜʘ ʙʘʪʘʨʝʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʠʦʜʘ ʦʧʨʦʩʘ (ʧʝʨʠʦʜʘ ʚʳʭʦʜʘ ʚ ʵʬʠʨ). 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʤ ʨʝʞʝ ʜʘʪʯʠʢ ʚʳʭʦʜʠʪ ʚ ʵʬʠʨ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʦʩʣʫʞʠʪ ʝʛʦ ʙʘʪʘʨʝʷ.  
ʇʝʨʠʦʜ ʦʧʨʦʩʘ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʚʳʜʘʯʠ ʪʨʝʚʦʛʠ (ʧʦʞʘʨʘ, ʚʟʣʦʤʘ ʠ ʪ ʜ), ʥʦ ʚʣʠʷʝʪ ʥʘ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʪʯʠʢʘ ʚ 
ʥʦʨʤʫ (ʦʜʠʥ ʧʝʨʠʦʜ), ʘ ʪʘʢʞʝ ʥʘ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʪʝʨʠ ʩʚʷʟʠ ʩ ʙʝʩʧʨʦʚʦʜʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 
 
ɺʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʝʚʦʛʠ = ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʠʦʜʘ ʦʧʨʦʩʘ, ʪʨʝʚʦʛʘ ʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʪʦʪ ʞʝ ʤʦʤʝʥʪ. 
ɺʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ ʧʦʩʣʝ ʪʨʝʚʦʛʠ = 1 ʧʝʨʠʦʜ ʦʧʨʦʩʘ (ʧʨʠ ʚʩʢʨʳʪʦʤ ʢʦʨʧʫʩʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʨʘʟʫ) 
ɺʨʝʤʷ ʧʦʪʝʨʠ ʩʚʷʟʠ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ = (ʧʝʨʠʦʜ ʦʧʨʦʩʘ ʠʟʚʝʱʘʪʝʣʷ) * (ʧʦʧʳʪʦʢ ʜʦ ʧʦʪʝʨʠ ʩʚʷʟʠ) 
ɼʨʫʛʠʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ (ʥʘʧʨʠʤʝʨ, ʩʦʙʳʪʠʷ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠ ʪ. ʧ.) 
ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚʘ. 
 
ɼʠʘʛʨʘʤʤʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʞʠʟʥʠ ʙʘʪʘʨʝʠ CR123 (1,4 ɸʯ) ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʠʟʚʝʱʘʪʝʣʝʡ: 

 
 
ɼʘʥʥʦʝ ʚʨʝʤʷ ʧʨʠʚʦʜʠʪʩʷ ʜʣʷ ʠʟʚʝʱʘʪʝʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ. 
ɽʩʣʠ ʠʟʚʝʱʘʪʝʣʴ ʯʘʩʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʥʘʧʨʠʤʝʨ, ʣʶʜʠ ʭʦʜʷʪ ʧʝʨʝʜ ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʜʘʪʯʠʢʘʤʠ), ʪʦ 
ʚʨʝʤʷ ʞʠʟʥʠ ʙʘʪʘʨʝʠ ʙʫʜʝʪ ʥʠʞʝ. 
 
ʈʘʥʝʝ ʙʳʣʦ ʦʧʠʩʘʥʦ, ʢʘʢ ʤʦʞʥʦ ʟʘʜʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʳʪʦʢ ʜʦ ʧʦʪʝʨʠ ʩʚʷʟʠ ʠ ʧʝʨʠʦʜ ʦʧʨʦʩʘ.  
ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʶʪʩʷ ʢʘʢ ʜʣʷ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʚʳʙʨʘʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 
ʇʨʠʦʨʠʪʝʪ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ. 
 
ɼʣʷ ʚʳʙʨʘʥʥʦʛʦ ʚ ʢʦʥʩʦʣʠ ʫʩʪʨʦʡʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʥʳ ʧʦ ʥʘʞʘʪʠʶ F4. 
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8.5 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ 

8.5.1 ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ʇʦʜʭʦʜ ʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ɸʉɹ ʈʫʙʠʢʦʥ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʘʜʨʝʩʥʳʭ ʩʠʩʪʝʤ. 
ɿʜʝʩʴ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʘʪʦʨʳ, ʠ ʥʝ ʥʫʞʥʦ, ʯʪʦʙʳ ʘʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʳʣʦ ʥʘ ʩʚʷʟʠ ʚ ʤʦʤʝʥʪ ʩʦʩʪʘʚʣʝʥʠʷ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ. 
 
ʆʩʥʦʚʥʳʝ ʚʝʱʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʟʥʘʪʴ:  
 

1. ʋ ʢʘʞʜʦʛʦ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʝʩʪʴ ʫʥʠʢʘʣʴʥʳʡ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ. ʆʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ 
ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʷ, ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʧʦʩʣʝʜʩʪʚʠʠ. 

2. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʜʚʫʭ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʜʥʦʛʦ ʪʠʧʘ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʩʝʨʠʡʥʳʤʠ ʥʦʤʝʨʘʤʠ. 
3. ɺ ʧʨʦʮʝʩʩʝ ʤʦʥʪʘʞʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʳʚʘʪʴ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝ. ʕʪʦ 

ʧʦʥʘʜʦʙʠʪʩʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʦʙʣʘʩʪʝʡ ʠ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 
4. ʋ ʢʘʞʜʦʛʦ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʝʩʪʴ ʢʦʨʦʪʢʠʡ ʘʜʨʝʩ (ʠʣʠ ʧʨʦʩʪʦ, ʘʜʨʝʩ). ɺ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʦʧʨʦʩ ʠ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʧʦ ʢʦʨʦʪʢʦʤʫ ʘʜʨʝʩʫ. 
5. ʂʦʥʪʨʦʣʣʝʨʫ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʜʦʩʪʘʪʦʯʥʦ ʩʧʠʩʢʘ ʫʩʪʨʦʡʩʪʚ ʩ ʘʜʨʝʩʘʤʠ ʠ ʩʝʨʠʡʥʳʤʠ ʥʦʤʝʨʘʤʠ, ʯʪʦʙʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʦʠʪʴ ʘʜʨʝʩʘ ʪʝʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ. 
6. ɸʜʨʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʘʜʨʝʩʥʦʤʫ ʰʣʝʡʬʫ ʚ ʤʦʤʝʥʪ ʝʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʧʦʟʞʝ. ʌʦʥʦʚʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʟʘʧʠʰʝʪ ʠʭ ʘʜʨʝʩʘ ʠ ʥʘʩʪʨʦʡʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ 
ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʚ ʪʝʯʝʥʠʠ 10-20 ʤʠʥʫʪ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʡʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
ɺʨʝʤʷ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ ʥʘ ʰʣʝʡʬʝ. 

7. ʅʝʣʴʟʷ ʩʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩ ʜʚʫʤʷ ʦʜʠʥʘʢʦʚʳʤʠ ʘʜʨʝʩʘʤʠ. ɸʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʛʦ ʥʝʪ ʚ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ, ʠ ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʢʦʥʬʣʠʢʪʥʳʡ ʘʜʨʝʩ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫʯʘʝʪ ʘʜʨʝʩ 0, ʪ.ʢ. ʥʝ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

8. ʅʘ ʩʤʦʥʪʠʨʦʚʘʥʥʦʤ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʠʩʢ ʚʩʝʭ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʥʝʤʫ ʫʩʪʨʦʡʩʪʚ. ʇʦʩʣʝ 
ʧʦʠʩʢʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʘʜʨʝʩʘ ʫʩʪʨʦʡʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. ʇʦʠʩʢ ʦʙʣʝʛʯʘʝʪ 
ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ, ʥʦ ʧʦ ʥʝʤʫ ʥʝʣʴʟʷ ʫʟʥʘʪʴ, ʛʜʝ ʬʠʟʠʯʝʩʢʠ ʥʘʭʦʜʠʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʝʩʣʠ ʧʨʠ ʤʦʥʪʘʞʝ ʥʝ ʙʳʣʠ 
ʟʘʧʠʩʘʥʳ ʩʝʨʠʡʥʳʝ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚ ʠ ʠʭ ʨʘʟʤʝʱʝʥʠʝ (ʩʤ. ʧʫʥʢʪ 3). 

8.5.2 ʉʧʠʩʦʢ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʠʩʢ ʥʦʚʳʭ ʠ ʫʜʘʣʝʥʠʝ. 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ]) 
ʋ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ  ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ (ʇʇʂ-ʄ, ʇʇʂ-ɽ, ʂɸ2) ʧʝʨʚʳʡ ʧʫʥʢʪ ʤʝʥʶ ï 
çʚʩʪʨʦʝʥʥʳʝè - ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʧʨʦʩʤʦʪʨʫ ʚʩʪʨʦʝʥʥʳʭ ʚ ʩʘʤʦ ʉʋ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʨʝʣʝ, ʪʘʤʧʝʨʳ, ʚʳʭʦʜʳ 
ʠ ʪ ʜ). ʋ ʦʩʪʘʣʴʥʳʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʩʧʠʩʦʢ ʚʩʪʨʦʝʥʥʳʭ ʕʆ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʦʤ ʞʝ ʦʢʥʝ. 

 - ʟʥʘʯʦʢ ʥʘʧʨʦʪʠʚ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʦʪʜʝʣʴʥʦ ʠ ʠʤʝʶʪ ʩʚʦʡ ʩʪʘʪʫʩ. ʇʝʨʝʭʦʜ ʢ ʧʨʦʩʤʦʪʨʫ ʠ ʫʧʨʘʚʣʝʥʠʶ ʊʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʵʪʦʛʦ 
ʊʉ ʠ ʢʣʘʚʠʰʝʡ çʆʂè. 
 

 
 
ɺ ʟʘʛʦʣʦʚʢʝ ʵʪʦʛʦ ʤʝʥʶ ʚʳʚʝʜʝʥʦ ʥʘʟʚʘʥʠʝ ʪʝʢʫʱʝʛʦ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʝʛʦ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʪʠʧ ʩʦʨʪʠʨʦʚʢʠ ʩʧʠʩʢʘ 
ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʧʨʠʙʦʨʝ, ʘ ʪʘʢʞʝ ʧʨʠʟʥʘʢ ʪʦʛʦ, ʯʪʦ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚʥʝʩʝʥʳ 
ʠʟʤʝʥʝʥʠʷ ç*è. 
 

F1 ʉʦʨʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ɸʋ (ʧʦ ʘʜʨʝʩʫ, ʧʦ ʪʠʧʫ, ʧʦ ʩʝʨʠʡʥʦʤʫ ʥʦʤʝʨʫ) 

F2 ʅʘʯʘʪʴ ʧʦʠʩʢ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʘʜʨʝʩʥʳʭ ʰʣʝʡʬʘʭ ʵʪʦʛʦ ʧʨʠʙʦʨʘ 

F3 ʋʜʘʣʠʪʴ ʚʳʙʨʘʥʥʦʝ ɸʋ 

F4 ʇʝʨʝʡʪʠ ʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʚʳʙʨʘʥʥʦʛʦ ɸʋ 

ʆʂ ʇʝʨʝʡʪʠ ʢ ʧʨʦʩʤʦʪʨʫ ʩʦʩʪʦʷʥʠʷ ʊʉ, ʠʣʠ ʢ ʧʨʦʩʤʦʪʨʫ ʚʩʪʨʦʝʥʥʳʭ ʚ ɸʋ ʊʉ 

 
ʇʨʠ ʧʦʠʩʢʝ ʪʦʣʴʢʦ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʫʞʝ ʨʘʥʝʝ ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʫʜʘʣʷʶʪʩʷ. 
ʇʦʠʩʢ ʫʩʪʨʦʡʩʪʚ ʥʘ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʝ ʨʘʥʝʝ, ʯʝʤ ʯʝʨʝʟ 5 ʤʠʥʫʪ ʧʦʩʣʝ ʩʪʘʨʪʘ ʩʠʩʪʝʤʳ. ʕʪʦ ʩʚʷʟʘʥʥʦ 
ʩ ʧʝʨʝʭʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʫ ʩʘʤʠʭ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʦʠʩʢ, ʟʘʧʫʱʝʥʥʳʡ ʨʘʥʴʰʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ, ʤʦʞʝʪ ʚʳʜʘʪʴ 
ʥʝʧʦʣʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
ʇʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʧʨʠʙʦʨʘ ʥʘ ʜʚʘ ʘʜʨʝʩʥʳʭ ʰʣʝʡʬʘ ʧʦʠʩʢ ʧʨʦʚʦʜʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʦʙʦʠʭ ʰʣʝʡʬʘʭ: 
 

 
 
ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʥʘʜʧʠʩʴ çʠʜʝʪ ʧʦʠʩʢ é X/Yè, ʛʜʝ: 
X - ʪʝʢʫʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʆʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʦʣʴʢʦ ʝʩʣʠ ʥʘʡʜʝʥʦ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʛʦ 
ʨʘʥʝʝ ʥʝ ʙʳʣʦ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. 
Y ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ, ʥʘʡʜʝʥʥʦʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ (ʨʝʘʣʴʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʥʘ ʰʣʝʡʬʝ). 
ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʧʦʠʩʢʘ ʥʘʞʘʪʴ ʦʪʤʝʥʫ çCè, ʦʥ ʧʨʝʢʨʘʪʠʪʩʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʦʞʠʜʘʪʴ ʦʢʦʥʯʘʥʠʷ ʧʦʠʩʢʘ. 
ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʧʦʠʩʢʘ ʧʦʷʚʠʪʩʷ ʵʢʨʘʥ ʨʝʟʫʣʴʪʘʪʦʚ: 
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ɺʥʦʚʴ ʥʘʡʜʝʥʥʳʝ ɸʋ ʧʦʤʝʯʘʶʪʩʷ ʙʫʢʚʦʡ çNè. 
ɸʋ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʦ ʵʪʦʛʦ, ʥʦ ʥʝ ʦʪʢʣʠʢʥʫʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ, ʧʦʤʝʯʘʶʪʩʷ ʙʫʢʚʦʡ çEè. 
ɸʋ, ʘʜʨʝʩʘ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʶʪ (ʜʫʙʣʝʨʳ), ʧʦʤʝʯʘʶʪʩʷ ʙʫʢʚʦʡ çDè. 
ɸʋ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʦʪʦʨʳʭ ʥʝ ʩʦʭʨʘʥʝʥʘ, ʧʦʤʝʯʘʶʪʩʷ ʟʚʝʟʜʦʯʢʦʡ ç*è. 
 

 
 

ɺʥʠʤʘʥʠʝ! ɺʥʦʚʴ ʜʦʙʘʚʣʝʥʥʳʝ ʧʦʩʣʝ ʧʦʠʩʢʘ ʫʩʪʨʦʡʩʪʚʘ ʝʱʸ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʙʦʨʘ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ 
ʚʳʡʪʠ ʠʟ ʤʝʥʶ ʂɸ2 ʠʣʠ ʇʇʂ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʚʳʞʜʘʪʴ, ʧʦʢʘ ʫʩʪʨʦʡʩʪʚʦ ʠʟ ʩʦʩʪʦʷʥʠʷ çʆʞʠʜʘʥʠʝ ʩʪʘʨʪʘè 
ʠʣʠ çʅʝʪ ʩʚʷʟʠè ʧʝʨʝʡʜʝʪ ʚ ʢʘʢʦʝ-ʣʠʙʦ ʜʨʫʛʦʝ (ʪ. ʝ. ʜʦʞʜʘʪʴʩʷ ʦʢʦʥʯʘʥʠʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ). ʃʠʰʴ ʧʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ 
ʧʦʜʘʚʘʪʴ ʢʦʤʘʥʜʳ ʵʪʦʤʫ ʫʩʪʨʦʡʩʪʚʫ (ʩʙʨʦʩʠʪʴ, ʚʢʣʶʯʠʪʴ ʠ ʪ ʜ). 

 
ʇʨʠ ʫʜʘʣʝʥʠʠ ʚʳʜʝʣʝʥʥʦʝ ʘʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʤʝʯʘʝʪʩʷ ʟʥʘʯʢʦʤ ç-è ʥʘʧʨʦʪʠʚ ʫʩʪʨʦʡʩʪʚʘ: 
 

 
 
ʄʦʞʥʦ ʧʦʤʝʪʠʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʫʜʘʣʝʥʠʷ. ʋʩʪʨʦʡʩʪʚʘ ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠ 
ʫʪʚʝʨʜʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʥʘ ʟʘʧʨʦʩ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʜʘʣʝʥʠʷ. 
ʏʪʦʙʳ ʦʪʤʝʥʠʪʴ ʫʜʘʣʝʥʠʝ, ʜʦʩʪʘʪʦʯʥʦ ʝʱʸ ʨʘʟ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʫʜʘʣʠʪʴè. 
 
ʇʇʂ ʥʝ ʤʦʞʝʪ ʢʦʨʨʝʢʪʥʦ ʩʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʚ ʢʦʪʦʨʦʡ ʠʤʝʶʪʩʷ ʜʫʙʣʝʨʳ, ʧʦʵʪʦʤʫ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʢʦʥʬʠʛʫʨʘʮʠʠ ʇʇʂ 
ʠʣʠ ʂɸ2 ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʚʦʧʨʦʩ: 

 
 
ʏʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ, ʤʦʞʥʦ ʚʝʨʥʫʪʩʷ ʢ ʩʧʠʩʢʫ ɸʋ ʠ ʫʜʘʣʠʪʴ ʜʫʙʣʝʨʳ, ʣʠʙʦ ʠʟʤʝʥʠʪʴ ʠʤ ʘʜʨʝʩ. 
ʈʘʟʨʝʰʠʪʴ ʢʦʥʬʣʠʢʪʳ ʜʫʙʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʥʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʥʘʡʜʝʥʥʳʭ 
ʫʩʪʨʦʡʩʪʚ), ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʥʘ ʥʠʞʥʠʡ ʧʫʥʢʪ ʤʝʥʶ çʫʩʪʨʘʥʠʪʴ ʜʫʙʣʝʨʳè ʠ ʥʘʞʘʪʴ ʆʂ: 
 

 
 
ʇʨʠ ʵʪʦʤ ʇʇʂ ʩʘʤ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ ʨʘʩʧʨʝʜʝʣʠʪ ʩʚʦʙʦʜʥʳʝ ʘʜʨʝʩʘ ʫʩʪʨʦʡʩʪʚʘʤ ʥʘ ʣʠʥʠʠ (ʦʪ ʤʝʥʴʰʠʭ ʩʚʦʙʦʜʥʳʭ 
ʘʜʨʝʩʦʚ). 
ʇʦʢʘ ʝʩʪʴ ʜʫʙʣʝʨʳ, ʧʫʥʢʪ ʤʝʥʶ çʜʦʙʘʚʠʪʴ ʥʦʚʦʝè ʫʩʪʨʦʡʩʪʚʦ ʥʝʜʦʩʪʫʧʝʥ. 
 
ɺ ʢʦʥʮʝ ʩʧʠʩʢʘ ɸʋ ʝʩʪʴ ʧʫʥʢʪ çʦʪʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷè (ʦʪʤʝʥʷʶʪʩʷ ʚʩʝ ʠʟʤʝʥʝʥʠʷ, ʩʜʝʣʘʥʥʳʝ ʧʦʩʣʝ ʚʭʦʜʘ ʚ ʵʪʦʪ ʧʨʠʙʦʨ). 
ʆʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʠʟʤʝʥʝʥʠʡ. 

 
 

ɺʥʠʤʘʥʠʝ! ʅʘʩʪʨʦʡʢʠ ʫʩʪʨʦʡʩʪʚ ʥʘ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʨʝʞʠʤʘ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʘʜʨʝʩʥʳʭ 
ʫʩʪʨʦʡʩʪʚ. ʇʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʟʘʧʫʩʢʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʜʣʠʪʩʷ ʚ ʩʨʝʜʥʝʤ 1 
ʩʝʢʫʥʜʫ ʥʘ 1 ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʦʜʥʦʤ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ. 
ʊʦ ʞʝ ʩʘʤʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʠ ʟʘʧʠʩʠ ʥʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʩ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɼʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ ʨʘʩʢʨʦʡʪʝ ʫʟʝʣ çɸʜʨʝʩʥʳʝ ʰʣʝʡʬʳ ʇʇʂè ʠʣʠ ʫʟʝʣ ʥʫʞʥʦʛʦ ʂɸ2 ʚ RS-485. 
ɿʘʪʝʤ ʚʳʜʝʣʠʪʝ ʥʫʞʥʳʡ ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ, ʧʘʥʝʣʴ ʩʧʨʘʚʘ ʦʪʦʙʨʘʟʠʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʘʜʨʝʩʥʳʤʠ 
ʫʩʪʨʦʡʩʪʚʘʤʠ. 
ɽʩʣʠ ʂʦʥʬʠʛʫʨʘʪʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʚʷʟʠ ʩʦ ʩʤʦʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʪʦ ʠʟ ʥʝʛʦ ʪʦʞʝ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʧʦʠʩʢ 
ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʢʥʦʧʢʘ ʫʢʘʟʘʥʘ ʢʨʘʩʥʦʡ ʩʪʨʝʣʢʦʡ). ʕʪʦ ʩʠʣʴʥʦ ʦʙʣʝʛʯʠʪ ʚʚʝʜʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʩʝʨʠʡʥʳʝ 
ʥʦʤʝʨʘ, ʪʠʧʳ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʟʘʪʝʤ ʠʭ ʘʜʨʝʩʘ). 
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ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 
ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʟʝʣʝʥʳʡ ʧʣʶʩ). ɿʘʪʝʤ ʚʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʪʠʧ ʫʩʪʨʦʡʩʪʚʘ, ʟʘʜʘʡʪʝ ʝʛʦ ʩʝʨʠʡʥʳʡ 
ʥʦʤʝʨ ʠ ʘʜʨʝʩ. 
 

 
 
ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʤʦʞʥʦ ʟʘʧʠʩʳʚʘʪʴ ʝʛʦ ʚ ʧʨʠʙʦʨ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ çɿʘʧʠʩʘʪʴ ʚ ʧʨʠʙʦʨè ʠʟ 
ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʰʣʝʡʬʘ. 
ʇʨʦʮʝʩʩ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʟʘʧʠʰʝʪ ʢʦʨʦʪʢʠʝ ʘʜʨʝʩʘ ʠ ʩʜʝʣʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʤʠ ʘʜʨʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 
ʕʪʦ ʤʦʞʝʪ ʟʘʥʷʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. 
 

8.5.3 ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘʩʪʨʦʝʢ 

 
ɸʉɹ çʈʫʙʠʢʦʥè ʨʘʩʩʯʠʪʘʥʘ ʥʘ  ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʙʝʟ ʩʚʷʟʠ ʩ ʘʜʨʝʩʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 
ʅʘʩʪʨʦʡʢʠ, ʩʜʝʣʘʥʥʳʝ  ʯʝʨʝʟ ʢʦʥʩʦʣʴ, ʠʣʠ ʟʘʧʠʩʘʥʥʳʝ ʯʝʨʝʟ ʂʦʥʬʠʛʫʨʘʪʦʨ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʩʨʘʟʫ.  
ʇʨʦʮʝʩʩ ʟʘʧʠʩʠ ʥʘʩʪʨʦʝʢ ʚ ʘʜʨʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʩ ʧʨʦʚʝʨʢʦʡ ʯʪʝʥʠʝʤ) ʥʘʟʳʚʘʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ. 
 
ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʠ ʬʦʥʦʚʘʷ (ʧʦʷʚʠʣʘʩʴ, ʥʘʯʠʥʘʷ ʩ ʧʨʦʰʠʚʦʢ 15xx). 
 
ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʧʠʩʠ ʬʘʡʣʘ ʥʘʩʪʨʦʝʢ ʘʜʨʝʩʥʳʭ ʰʣʝʡʬʦʚ ʠʣʠ ʂɸ2. ʊʦ ʝʩʪʴ 
ʧʦʩʣʝ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʢʦʥʪʨʦʣʣʝʨ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʟʘʧʠʩʳʚʘʝʪ ʚʩʝ ʩʜʝʣʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʚʝʨʷʝʪ ʠʭ ʚ 
ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʤ ʨʝʞʠʤʝ (ʦʢʦʣʦ 1 ʩʝʢʫʥʜʳ ʥʘ ʫʩʪʨʦʡʩʪʚʦ).  
ɺʦʟʤʦʞʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʢʘʢʠʝ-ʪʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʢʘʞʫʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ. 
ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʝ ʤʦʞʝʪ ʜʣʠʪʩɹʷ ʚʝʯʥʦ, ʪ.ʢ. ʧʨʠ ʵʪʦʤ ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ ʨʘʙʦʪʘʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 
ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʦʙʳʯʥʦ. ʇʦʵʪʦʤʫ, ʚʦ ʚʨʝʤʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʙʳʯʥʦ ʜʝʣʘʝʪʩʷ 3 ʧʦʧʳʪʢʠ ʟʘʧʠʩʠ ʥʘʩʪʨʦʝʢ ʚ ɸʋ. ɽʩʣʠ ʥʝ 
ʫʜʘʣʦʩʴ, ʪʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩ ɸʋ ʥʝʪ ʩʚʷʟʠ. 
ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʯʢʦʤ S ʥʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ (ʪʦʣʴʢʦ ʜʣʷ ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ 
ʰʣʝʡʬʘʤ ʇʇʂ) ʠ ʚ ʩʪʘʪʫʩʝ ʢʦʥʪʨʦʣʣʝʨʘ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʚ ʤʝʥʶ çʋʩʪʨʦʡʩʪʚʘè. 
 
ʌʦʥʦʚʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝʛʜʘ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʦʧʨʦʩʦʤ ɸʋ. ʌʦʥʦʚʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʦʯʝʥʴ ʤʝʜʣʝʥʥʘʷ, ʥʦ ʧʨʠ 
ʵʪʦʤ ʦʥʘ ʤʦʞʝʪ ʟʘʧʠʩʳʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ ʘʜʨʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʚʢʣʶʯʘʷ ʝʛʦ ʢʦʨʦʪʢʠʡ ʘʜʨʝʩ), ʥʝ ʪʨʝʙʫʷ ʩʦ ʩʪʦʨʦʥʳ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʠʢʘʢʠʭ ʜʝʡʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʠʩʧʨʘʚʣʷʝʪ ʥʘʡʜʝʥʥʳʝ ʦʰʠʙʢʠ ʚ 
ʢʦʥʬʠʛʫʨʘʮʠʠ (ʥʝʧʨʘʚʠʣʴʥʳʡ ʢʦʨʦʪʢʠʡ ʘʜʨʝʩ ʠʣʠ ʥʘʩʪʨʦʡʢʠ). ʌʦʥʦʚʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʟʨʝʰʘʝʪ ʧʨʦʙʣʝʤʳ ʩ ʜʫʙʣʝʨʘʤʠ 
ʥʘ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ. ʆʥʘ ʚʩʝʛʜʘ ʩʯʠʪʘʝʪ ʠʩʭʦʜʥʳʤʠ ʥʘʩʪʨʦʡʢʠ, ʧʨʦʧʠʩʘʥʥʳʝ ʚ ʧʨʠʙʦʨʝ. 
 

ʇʨʠʤʝʯʘʥʠʝ. ʉ ʚʚʝʜʝʥʠʝʤ ʬʦʥʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʦʟʤʦʞʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʘʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʘʝʪ ʢʦʨʦʪʢʠʡ 
ʘʜʨʝʩ 0. 
ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʘʜʨʝʩʥʦʤʫ ʰʣʝʡʬʫ ʫʩʪʨʦʡʩʪʚʘ (ʢʦʪʦʨʦʛʦ ʥʝʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ), ʠʤʝʶʱʝʛʦ ʪʘʢʦʡ ʞʝ ʘʜʨʝʩ, ʢʘʢ ʠ ʫ 
ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ, ʚʦʟʥʠʢʘʝʪ ʢʦʥʬʣʠʢʪ ʘʜʨʝʩʦʚ. ʌʦʥʦʚʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʟʨʝʰʘʝʪ ʜʘʥʥʳʡ 
ʢʦʥʬʣʠʢʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʥʘ ʧʨʠʩʚʘʠʚʘʝʪ ʦʙʦʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʘʜʨʝʩ 0 (ʪ. ʢ. ʥʝ ʟʥʘʝʪ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʫʩʪʨʦʡʩʪʚʘ, 
ʢʦʪʦʨʦʝ ʧʦʜʢʣʶʯʠʣʠ ʥʘ ʰʣʝʡʬ), ʘ ʟʘʪʝʤ, ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʚʦʟʚʨʘʱʘʝʪ ʢʦʨʦʪʢʠʡ ʘʜʨʝʩ ʪʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʢʦʪʦʨʦʝ 
ʙʳʣʦ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɺ ʠʪʦʛʝ, ʚʩʝ ʧʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʠ ʫ ʢʦʪʦʨʳʭ ʙʳʣ ʢʦʥʬʣʠʢʪ 
ʘʜʨʝʩʦʚ, ʩʦ ʚʨʝʤʝʥʝʤ ʦʢʘʟʳʚʘʶʪʩʷ ʩ ʘʜʨʝʩʦʤ 0. 
ʀʥʦʛʜʘ ʧʨʠ ʧʦʠʩʢʝ ɸʋ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ çʧʨʘʚʠʣʴʥʳʝè ʫʩʪʨʦʡʩʪʚʘ ʪʦʞʝ ʦʢʘʟʳʚʘʶʪʩʷ ʩ ʘʜʨʝʩʦʤ 0 (ʩʨʘʟʫ ʧʦʩʣʝ 
ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʥʬʣʠʢʪʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʫʞʥʦ ʧʨʦʩʪʦ ʧʦʜʦʞʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʯʪʦʙʳ ʜʘʪʴ 
ʢʦʥʪʨʦʣʣʝʨʫ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʚʨʝʤʷ ʠʩʧʨʘʚʠʪʴ ʩʠʪʫʘʮʠʶ. ɿʘʪʝʤ ʧʦʚʪʦʨʠʪʴ ʧʦʠʩʢ ʫʩʪʨʦʡʩʪʚ. 
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8.5.4 ɼʦʙʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʳʭ ɸʋ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ ʜʦʙʘʚʠʪʴ ʥʦʚʦʝé) 
ɺ ʢʦʥʮʝ ʩʧʠʩʢʘ ɸʋ ʝʩʪʴ ʧʫʥʢʪ çʜʦʙʘʚʠʪʴ ʥʦʚʦʝè. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʧʦʦʜʠʥʦʯʢʝ, ʙʝʟ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ. ʇʨʠ ʵʪʦʤ ʬʠʟʠʯʝʩʢʠ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʥʘ ʣʠʥʠʠ. ɽʩʣʠ ʩʧʠʩʦʢ ʫʩʪʨʦʡʩʪʚ ʦʯʝʥʴ 
ʙʦʣʴʰʦʡ, ʪʦ ʙʳʩʪʨʦ ʧʝʨʝʡʪʠ ʢ ʧʦʩʣʝʜʥʝʤʫ ʧʫʥʢʪʫ ʤʦʞʥʦ, ʥʘʞʘʚ ʢʣʘʚʠʰʫ çʚʚʝʨʭè ʥʘʚʝʨʭʫ ʩʧʠʩʢʘ. 
 
ʇʝʨʚʳʤ ʥʘʜʦ ʫʢʘʟʘʪʴ ʰʣʝʡʬ, ʢ ʢʦʪʦʨʦʤʫ ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ ʧʦʜʢʣʶʯʝʥʦ: 
 

 
 
ʊʠʧ ʫʩʪʨʦʡʩʪʚʘ: 
 

 
 
ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʠ ʢʦʨʦʪʢʠʡ ʘʜʨʝʩ: 
 

 
 
ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʥʦʤʝʨʘ ʠ ʘʜʨʝʩʘ ʥʫʞʥʦ ʜʚʘʞʜʳ ʥʘʞʘʪʴ çʆʂè ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʣʠ çʉè ʜʣʷ ʦʪʤʝʥʳ. 
 

ɺʥʠʤʘʥʠʝ! ɺʥʦʚʴ ʜʦʙʘʚʣʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʢʘʢ ʚʨʫʯʥʫʶ, ʪʘʢ ʠ ʧʦʩʣʝ ʧʦʠʩʢʘ) ʝʱʸ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʇʇʂ, 
ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʚʳʡʪʠ ʠʟ ʤʝʥʶ ʂɸ2 ʠʣʠ ʇʇʂ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʚʳʞʜʘʪʴ, ʧʦʢʘ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʟ ʩʦʩʪʦʷʥʠʷ 
çʆʞʠʜʘʥʠʝ ʩʪʘʨʪʘè ʠʣʠ çʅʝʪ ʩʚʷʟʠè ʧʝʨʝʡʜʝʪ ʚ ʢʘʢʦʝ-ʣʠʙʦ ʜʨʫʛʦʝ. ʃʠʰʴ ʧʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʧʦʜʘʚʘʪʴ ʢʦʤʘʥʜʳ ʵʪʦʤʫ 
ʫʩʪʨʦʡʩʪʚʫ (ʩʙʨʦʩʠʪʴ, ʚʢʣʶʯʠʪʴ ʠ ʪ ʜ). 

8.5.5 ɺʢʣʶʯʝʥʠʝ ʠʥʜʠʢʘʮʠʠ ʜʫʙʣʝʨʦʚ ʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ɸʋ. 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʧʨʠʙʦʨ] Ÿ [ɸʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ] Ÿ [ʊʉ ʘʜʨʝʩʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ]) 
ɽʩʣʠ ʥʝʠʟʚʝʩʪʥʦ ʬʠʟʠʯʝʩʢʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʜʫʙʣʝʨʦʚ ʠʣʠ ɸʋ, ʢʦʪʦʨʳʝ ʧʦʷʚʠʣʠʩʴ ʚ ʢʦʥʩʦʣʠ ʧʦʩʣʝ ʧʦʠʩʢʘ, ʤʦʞʥʦ ʠʭ 
ʥʘʡʪʠ ʧʦ ʠʥʜʠʢʘʮʠʠ ʩʚʝʪʦʜʠʦʜʘ. 
ʋʩʪʨʦʡʩʪʚʦ ʥʘʯʠʥʘʝʪ ʠʥʜʠʢʘʮʠʶ (ʤʠʛʘʝʪ ʩ ʯʘʩʪʦʪʦʡ 1 ʛʝʨʮ) ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʥʦ ʚʳʙʨʘʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʝʛʦ ʩʦʩʪʦʷʥʠʷ 
(ʩʤ. ʧʫʥʢʪ 8.2.7 çʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʊʉè). 
ɽʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ çʜʫʙʣʠʨʦʚʘʥʠʝè (ʜʘʞʝ ʝʩʣʠ ʚʦʟʣʝ ʥʝʛʦ ʩʪʦʠʪ ʟʥʘʯʦʢ ʧʦʪʝʨʠ ʩʚʷʟʠ, ʠʥʦʛʜʘ ʵʪʦ 
ʙʳʚʘʝʪ ʧʦʩʣʝ ʧʦʠʩʢʘ ʥʘ ʜʫʙʣʝʨʘʭ), ʪʦ ʤʠʛʘʶʪ ʦʙʘ ʫʩʪʨʦʡʩʪʚʘ ʩ ʦʜʠʥʘʢʦʚʳʤ ʘʜʨʝʩʦʤ (ʤʠʛʘʶʪ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ-ʜʫʙʣʝʨʳ). 
ʄʠʛʘʥʠʝ ɸʋ ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʤʝʥʶ ɸʋ, ʠʣʠ ʧʨʠ ʩʙʨʦʩʝ ʫʩʪʨʦʡʩʪʚʘ. 

8.5.6 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ɸʋ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʧʨʠʙʦʨ] Ÿ [ɸʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ] Ÿ F4) 
ʉʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ ʤʝʥʶ ʜʦʩʪʫʧʥʳ: 

 
 

ɸʜʨʝʩ ɿʜʝʩʴ ʟʘʜʘʝʪʩʷ ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʰʣʝʡʬʘ: 

 

ʅʘʩʪʨʦʡʢʠ ʉʧʝʮʠʬʠʯʥʳʝ ʥʘʩʪʨʦʡʢʠ ɸʋ. ʉʤ. ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʘʜʨʝʩʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ.  

ɿʘʧʠʩʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚ ɸʋ ʇʨʠʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʥʘʩʪʨʦʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʟʘʧʠʩʘʪʴ ʚ 
ʜʘʥʥʦʝ ɸʋ. ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʛʦ ʧʫʥʢʪʘ ʤʳ ʧʦʧʘʜʘʝʤ ʦʙʨʘʪʥʦ ʚ ʨʝʞʠʤ 
ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝʭ ɸʋ. ɼʘʥʥʦʝ ɸʋ ʙʫʜʝʪ ʧʦʤʝʯʝʥʦ ʟʚʝʟʜʦʯʢʦʡ, ʯʪʦ 
ʛʦʚʦʨʠʪ ʦʙ ʠʟʤʝʥʝʥʠʠ ʝʛʦ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʇʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʩʧʠʩʢʘ ɸʋ ʩ 
ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʥʦʚʳʝ ʥʘʩʪʨʦʡʢʠ ʙʫʜʫʪ ʩʨʘʟʫ 
ʧʨʦʧʠʩʘʥʳ ʚ ʜʘʥʥʦʝ ɸʋ. ʇʨʠ ʵʪʦʤ ʦʙʱʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʩʝʭ ɸʋ 
ʧʨʦʠʟʚʝʜʝʥʘ ʥʝ ʙʫʜʝʪ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʧʨʠ 
ʥʘʩʪʨʦʡʢʝ ʩʠʩʪʝʤʳ. 
ɺ ʤʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʇʇʂ ʠʣʠ ʂɸ2 ʤʦʞʥʦ ʜʘʪʴ ʢʦʤʘʥʜʫ ʜʣʷ 
ʟʘʧʠʩʠ ʚʩʝʭ ʥʘʩʪʨʦʝʢ ʚʩʝʤ ɸʋ. 

ʆʧʮʠʠ (ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ) ʇʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʪʦʥʢʫʶ ʥʘʩʪʨʦʡʢʫ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 
ʩʯʠʪʘʪʴ ʘʥʘʣʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠ ʪ.ʜ. 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʇʝʨʝʡʪʠ ʢ ʤʝʥʶ ʉʧʝʮʠʬʠʯʥʳʭ ʥʘʩʪʨʦʝʢ ɸʋ (ʝʩʣʠ ʦʥʠ ʝʩʪʴ) ʤʦʞʥʦ, ʥʘʞʘʚ ʢʥʦʧʢʫ ʚ ʩʪʨʦʢʝ ʩ ʥʫʞʥʳʤ ʘʜʨʝʩʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, 
ʦʥʘ ʧʦʢʘʟʘʥʘ ʢʨʘʩʥʦʡ ʩʪʨʝʣʢʦʡ ʥʘ ʨʠʩʫʥʢʝ. 
 

 

ʆʧʮʠʠ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʨʦʛʦ ʧʦ ʈʕ ʜʣʷ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

 
ʋ ʢʘʞʜʦʛʦ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ɸʉɹ çʈʫʙʠʢʦʥè ʝʩʪʴ ʥʘʙʦʨ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʩʤʦʪʨʝʪʴ 
ʠʣʠ ʟʘʜʘʪʴ ʨʝʞʠʤ ʝʛʦ ʨʘʙʦʪʳ.  
ʆʙʱʠʝ ʜʣʷ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʧʝʨʝʤʝʥʥʳʝ: 
70 ï ʧʨʦʩʤʦʪʨ ʠ ʟʘʜʘʥʠʝ ʢʦʨʦʪʢʦʛʦ ʘʜʨʝʩʘ ʫʩʪʨʦʡʩʪʚʘ, 
96 ï ʧʨʦʩʤʦʪʨ ʪʠʧʘ ʠ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚʘ (ʩʪʘʨʰʠʡ ʙʘʡʪ - ʪʠʧ ʫʩʪʨʦʡʩʪʚʘ), 
32 ï ʩʪʘʪʫʩ ʫʩʪʨʦʡʩʪʚʘ (ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ɸʋ). 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʧʦʣʝ çʥʦʚʦʝ ʟʥʘʯʝʥʠʝè ʚʧʠʩʘʥʦ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 0xFFFFFFFF ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʠʩʯʠʩʣʝʥʠʷ. 
 

ɺʥʠʤʘʥʠʝ! ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʠʟ ʜʘʥʥʦʛʦ ʤʝʥʶ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ. 
ʀʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩʦʛʣʘʩʥʦ ʈʕ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ɸʋ. 

 

8.5.7 ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ. ʄʦʜʫʣʴ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʥʝʪ ʤʝʥʶ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢʪʝ çʆʧʮʠʠ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚè, ʟʘʪʦ ʝʩʪʴ 
ʄʦʜʫʣʴ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʞʝ ʬʫʥʢʮʠʠ, ʥʦ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʭ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ, 
ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʧʨʠʙʦʨʫ. 
ʄʦʜʫʣʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʣʶʙʦʡ ʧʝʨʝʤʝʥʥʦʡ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʠʣʠ ʥʘʙʦʨʫ ʧʝʨʝʤʝʥʥʳʭ) 
ʟʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʫʣʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ ʟʘʧʠʩʠ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʩʨʘʟʫ ʤʥʦʛʠʤ 
ʫʩʪʨʦʡʩʪʚʘʤ ʠ ʧʦ ʤʥʦʛʠʤ ʧʝʨʝʤʝʥʥʳʤ. 
 

ȲɔɊəɑɢ ɆɐɘɎɈɎɖəɋɘɗɥ ɕɖɎ ɓɆɌɆɘɎɎ ɐɓɔɕɐɎ  ɓɆ ɕɆɓɋɑɎ ɎɓɗɘɖəɒɋɓɘɔɈ ȰɔɓɚɎɉəɖɆɘɔɖɆ. ȰɓɔɕɐɆ ɆɐɘɎɈɓɆ, ɐɔɉɊɆ Ɉ ɊɋɖɋɈɋ 
ɐɔɓɚɎɉəɖɆɜɎɎ ɈɡɇɖɆɓ ɓəɌɓɡɏ ȵȵȰ. 

 
 
ʇʘʨʘʤʝʪʨʳ ʩʢʘʥʠʨʦʚʘʥʠʷ ʟʘʜʘʶʪʩʷ ʚ ʧʨʦʝʢʪʝ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʛʨʫʞʝʥ ʚ 
ʂʦʥʬʠʛʫʨʘʪʦʨ.  
 
ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʚʝʨʭʥʠʡ ʨʠʩʫʥʦʢ: 
 

 - ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ ʟʜʝʩʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʭʦʜ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ: ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ 
ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʝ ʘʜʨʝʩʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

 - ʙʳʩʪʨʦʝ ʩʦʭʨʘʥʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʝʢʪʝ. 

 - ʦʪʢʨʳʪʴ ʚ ʇʨʦʚʦʜʥʠʢʝ ʧʘʧʢʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʘʡʣʘ ʧʨʦʝʢʪʘ. 

 - ʦʪʢʨʳʪʴ ʩʦʭʨʘʥʝʥʥʳʡ ʨʘʥʝʝ ʧʨʦʝʢʪ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʟʘʧʫʩʢʘ. ʌʘʡʣʳ ʧʨʦʝʢʪʦʚ ʠʤʝʶʪ ʨʘʩʰʠʨʝʥʠʝ ".prj.xml". 

 - ʘʜʨʝʩ ʦʪʢʨʳʪʦʛʦ ʧʨʦʝʢʪʘ. 
 

Ȩ ɖɆɍɊɋɑɋ çȴɇɟɎɋ ɓɆɗɘɖɔɏɐɎè ɍɆɊɆɋɘɗɥ Ȯɒɥ ɕɖɔɋɐɘɆ. 
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ȸɆɒ Ɍɋ ɈɡɇɎɖɆɋɘɗɥ ɎɓɘɋɖɈɆɑ ɒɋɌɊə ɍɆɕɖɔɗɆɒɎ ɕɆɖɆɒɋɘɖɔɈ ɆɊɖɋɗɓɡɛ əɗɘɖɔɏɗɘɈ, ɕɔ əɒɔɑɝɆɓɎɤ ï 5 ɗ. ȴɕɖɔɗ ɕɖɔɎɍɈɔɊɎɘɗɥ 
ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔ ɔɘ ɒɋɓɢɞɋɉɔ ɆɊɖɋɗɆ ɐ ɇɔɑɢɞɋɒə. ȳɋ ɖɋɐɔɒɋɓɊəɋɘɗɥ ɈɡɇɎɖɆɘɢ ɎɓɘɋɖɈɆɑ ɒɋɓɋɋ 3 ɗ, ɘ.ɐ. Ɉ ɘɆɐɔɒ ɖɋɌɎɒɋ ɕɖɎ 
ɇɔɑɢɞɔɒ ɐɔɑɎɝɋɗɘɈɋ ɆɊɖɋɗɓɡɛ əɗɘɖɔɏɗɘɈ Ɉ ɖɋɍəɑɢɘɆɘɆɛ ɔɕɖɔɗɆ ɈɔɍɒɔɌɓɡ ɕɖɔɕəɗɐɎ.  
ȸɆɐɌɋ ɍɊɋɗɢ ɍɆɊɆɤɘɗɥ əɗɑɔɈɎɥ ɕɔɈɘɔɖɓɔɉɔ ɈɡɕɔɑɓɋɓɎɥ ɍɆɊɆɝ Ɏ ɎɓɘɋɖɈɆɑ ɈɖɋɒɋɓɎ ɒɋɌɊə ɜɎɐɑɆɒɎ ɕɔɈɘɔɖɆ. 
 
ʉʘʤ ʧʨʦʝʢʪ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʟʘʜʘʯ. 

ȹɕɖɆɈɑɋɓɎɋ ɍɆɊɆɝɆɒɎ ɕɖɔɎɗɛɔɊɎɘ Ɉ ɖɆɍɊɋɑɋ çȭɆɊɆɝɎè ɔɐɓɆ çȷɇɔɖ ɊɆɓɓɡɛè. ȭɊɋɗɢ ɒɔɌɓɔ ɊɔɇɆɈɑɥɘɢ, əɊɆɑɥɘɢ, ɖɋɊɆɐɘɎɖɔɈɆɘɢ 
ɍɆɊɆɝɎ Ɏ ɒɋɓɥɘɢ ɕɔɖɥɊɔɐ Ɏɛ ɈɡɕɔɑɓɋɓɎɥ. ȭɆɊɆɝɎ Ɉɡɕɔɑɓɥɤɘɗɥ ɕɔɔɝɋɖɋɊɓɔ, ɓɆɝɎɓɆɥ ɔɘ Ɉɋɖɛɓɋɏ ɍɆɊɆɝɎ Ɉ ɗɕɎɗɐɋ. 
 

 
 

Ȩ ɔɐɓɋ çȭɆɊɆɝɆè ɍɆɊɆɤɘɗɥ əɗɑɔɈɎɥ Ɋɑɥ ɐɆɌɊɔɏ ɍɆɊɆɝɎ ɎɓɊɎɈɎɊəɆɑɢɓɔ. ȭɊɋɗɢ ɒɔɌɓɔ ɍɆɊɆɘɢ Ȯɒɥ ȭɆɊɆɝɎ, ɐɔɘɔɖɔɋ Ɉɒɋɗɘɋ ɗ 
ɕɔɥɗɓɋɓɎɋɒ ɔɘɔɇɖɆɌɆɋɘɗɥ Ɉ ɗɕɎɗɐɋ ɍɆɊɆɝ ɔɐɓɆ çȷɇɔɖ ɊɆɓɓɡɛè. Ȫɑɥ ɍɆɊɆɝɎ Ɏɍ ɗɕɎɗɐɆ ɈɡɇɎɖɆɋɘɗɥ ȸɎɕ ɆɊɖɋɗɓɔɉɔ əɗɘɖɔɏɗɘɈɆ 
Ɏ ȳɔɒɋɖ ɕɋɖɋɒɋɓɓɔɏ. ȪɔɕɔɑɓɎɘɋɑɢɓɔ ɒɔɌɓɔ əɘɔɝɓɎɘɢ ɎɓɘɋɖɈɆɑ ɗɋɖɎɏɓɡɛ ɓɔɒɋɖɔɈ ɈɡɇɖɆɓɓɔɉɔ ɘɎɕɆ əɗɘɖɔɏɗɘɈ Ɏ ɓɔɒɋɖ Ɏɛ 
ɕɖɔɞɎɈɐɎ. 
ȴɇɠɋɐɘɡ ɗɐɆɓɎɖɔɈɆɓɎɥ ɈɡɇɎɖɆɤɘɗɥ Ɉ ɖɆɍɊɋɑɆɛ "ȦɊɖɋɗɓɡɋ ɞɑɋɏɚɡ" Ɏ "ȦɊɖɋɗɆ". ȭɊɋɗɢ ɒɔɌɓɔ ɈɡɇɖɆɘɢ ɕɖɎɇɔɖ, ɆɊɖɋɗɓɡɏ 
ɐɔɓɘɖɔɑɑɋɖ Ɏ ɓɔɒɋɖ ɆɊɖɋɗɓɔɉɔ ɞɑɋɏɚɆ. ȵɖɎ ɣɘɔɒ Ɉ ɖɆɍɊɋɑɋ "ȦɊɖɋɗɆ" ɔɘɔɇɖɆɌɆɤɘɗɥ Ɉɗɋ ɆɊɖɋɗɓɡɋ əɗɘɖɔɏɗɘɈɆ 
ɗɔɔɘɈɋɘɗɘɈəɤɟɋɉɔ ɘɎɕɆ. ȲɔɌɓɔ ɈɡɇɎɖɆɘɢ əɗɘɖɔɏɗɘɈɆ Ɋɑɥ ɎɓɊɎɈɎɊəɆɑɢɓɔɏ ɔɇɖɆɇɔɘɐɎ (ɚɑɆɌɔɐ "ȨɡɇɖɆɘɢ Ɉɖəɝɓəɤ"). 
 
ɼʣʷ ʚʳʙʨʘʥʥʳʭ ʚʳʰʝ ʦʙʲʝʢʪʦʚ ʜʦʩʪʫʧʥʳ ʦʧʝʨʘʮʠʠ: 
- ɿʘʧʠʩʴ. ɺʦ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʢʨʠʪʝʨʠʷʤ ʚʳʙʦʨʘ, ʙʫʜʝʪ ʟʘʧʠʩʘʥʦ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 
(ʥʘ ʨʠʩʫʥʢʝ ʚʳʙʨʘʥʘ ʧʝʨʝʤʝʥʥʘʷ 7). 
- ʏʪʝʥʠʝ. ɿʘʜʘʯʘ ʚʳʧʦʣʥʷʝʪ ʯʪʝʥʠʝ ʟʥʘʯʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ɸʋ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʢʨʠʪʝʨʠʷʤ 
ʚʳʙʦʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʚ ɾʫʨʥʘʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ. 
 
ʆʧʮʠʠ ʯʪʝʥʠʷ: 
- ʇʦʚʪʦʨʷʪʴ ʦʧʨʦʩ. ɿʘʜʘʝʪʩʷ ʧʝʨʠʦʜ ʧʦʚʪʦʨʥʦʛʦ ʯʪʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʠ ʯʠʩʣʦ ʮʠʢʣʦʚ ʯʪʝʥʠʷ. 
- ʇʨʝʜʝʣʳ ʟʥʘʯʝʥʠʡ, ʉʜʚʠʛ ʚʧʨʘʚʦ, ʈʘʟʨʷʜʥʦʩʪʴ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʚʣʠʷʶʪ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʯʠʪʳʚʘʥʠʷ 
ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ (ʠʭ ʯʠʪʘʝʤʦʩʪʴ) ʚ ʞʫʨʥʘʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʆʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʵʪʠʭ ʦʧʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 
ʟʘʜʘʯʠ: ʪʠʧ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʘ.  
 

ȵɋɖɋɊ ɍɆɕəɗɐɔɒ ɕɖɔɋɐɘɆ ɊɔɑɌɓɆ ɇɡɘɢ əɗɘɆɓɔɈɑɋɓɆ ɗɈɥɍɢ ɗ ɕɖɎɇɔɖɔɒ. 
 
ʂʥʦʧʢʠ çɿʘʧʫʩʢè ʠ çʆʩʪʘʥʦʚʠʪʴè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʧʫʩʢʘ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʘʫʟʘ 
ʟʜʝʩʴ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ. 
ʉʧʨʘʚʘ ʦʪ ʢʥʦʧʢʠ  çʆʩʪʘʥʦʚʠʪʴè ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. ʆʪʩʯʝʪ ʚʨʝʤʝʥʠ ʦʩʪʘʥʦʚʠʪʩʷ ʧʦ 
ʦʢʦʥʯʘʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. 
ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʦʩʪʘʥʦʚʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʙʫʜʫʪ 
ʩʦʭʨʘʥʝʥʳ ʚ ɾʫʨʥʘʣʝ. 
 
ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʧʦʪʝʨʠ ʩʚʷʟʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʩʙʦʷʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ, ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ 
ʧʨʦʜʦʣʞʠʪʩʷ. 
 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʦʝʢʪʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ɾʫʨʥʘʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʬʦʨʤʘʪʝ .csv (Microsoft Excel). 
ʈʘʩʧʦʣʦʞʝʥʠʝ ɾʫʨʥʘʣʘ ʠ ʠʤʷ ʟʘʜʘʝʪʩʷ ʚ ʦʢʥʝ "ʉʙʦʨ ʜʘʥʥʳʭ" ʚ ʨʘʟʜʝʣʝ "ɾʫʨʥʘʣ".  

 - ʦʪʢʨʳʪʴ ʚ ʇʨʦʚʦʜʥʠʢʝ ʧʘʧʢʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ɾʫʨʥʘʣʘ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

 - ʟʘʜʘʪʴ ʤʝʩʪʦ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʤʷ ʜʣʷ ɾʫʨʥʘʣʘ ʩʢʘʥʠʨʦʚʘʥʠʷ. 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʞʫʨʥʘʣ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʘʧʢʝ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʇʇʂ (CFG###) ʠ ʠʤʝʝʪ ʚʠʜ scan###.csv. ɿʜʝʩʴ ### - ʩʝʨʠʡʥʳʡ 
ʥʦʤʝʨ ʇʇʂ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʫʩʢʦʚ ʧʨʦʝʢʪʘ ʜʦʙʘʚʣʷʶʪʩʷ ʢ ʩʦʭʨʘʥʝʥʥʳʤ ʨʘʥʝʝ.  
 

ȵɖɎɒɋɖ ɌəɖɓɆɑɆ ɗɐɆɓɎɖɔɈɆɓɎɥ: 
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ɾʫʨʥʘʣ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʬʦʨʤʘʪʝ UTF-16. 
 
ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʩʣʫʯʘʝʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʩʯʠʪʳʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ɸʋ ʩʚʷʟʘʥ ʩ 
ʨʝʛʣʘʤʝʥʪʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʜʳʤʦʚʳʭ ʧʦʞʘʨʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ɸ2ɼʇʀ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʠʟʚʝʱʘʪʝʣʝʡ ʚ 
ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʟʘʜʳʤʣʝʥʥʦʩʪʠ ʠ ʟʘʧʳʣʝʥʥʦʩʪʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ 
ʩʯʠʪʳʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩ ʮʝʣʴʶ ʦʧʝʨʝʞʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʠʟʚʝʱʘʪʝʣʝʡ.  
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8.6 ɸʜʨʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

 

8.6.1 ɸ2ɼʇʀ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸ2ɼʇʀ + ʆʂ] Ÿ ʉʦʩʪʦʷʥʠʝ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸ2ɼʇʀ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ʀʟʚʝʱʘʪʝʣʴ ʜʳʤʦʚʦʡ ʘʜʨʝʩʥʦ-ʘʥʘʣʦʛʦʚʳʡ, ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʡ. 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ɸ2ɼʇʀ ɽʜʠʥʩʪʚʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʵʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ, ʦʪ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ 
ʧʦʞʘʨ. 
ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè. 

 
ʅʘʩʪʨʦʡʢʠ ɸ2ɼʇʀ: 
(ŸʫʩʪʨʦʡʩʪʚʘŸ[ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸ2ɼʇʀ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 

 
 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʄʝʥʶ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʟʚʝʱʘʪʝʣʷ ʚ ʜʝʮʠʙʝʣʘʭ ʥʘ ʤʝʪʨ. 

 
ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʛʦ ʠʟʚʝʱʘʪʝʣʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʳʙʠʨʘʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
0,14 ʜɹ/ʤ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 
 

8.6.2 ɸ2ɼʇʀ-ʤ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸ2ɼʇʀʤ + ʆʂ] Ÿ ʉʦʩʪʦʷʥʠʝ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸ2ɼʇʀʤ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʳʡ ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʩ ʨʘʩʰʠʨʝʥʥʦʡ ʠʥʜʠʢʘʮʠʝʡ. 
ʉʠʛʥʘʣ çʇʦʞʘʨè ʤʦʞʥʦ ʠʥʠʮʠʠʨʦʚʘʪʴ ʧʦʜʥʝʩʝʥʠʝʤ ʤʘʛʥʠʪʘ ʢ ʚʩʪʨʦʝʥʥʦʤʫ ʛʝʨʢʦʥʫ. 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ɸ2ɼʇʀʤ ɽʜʠʥʩʪʚʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʵʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ, ʦʪ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ 
ʧʦʞʘʨ. 
ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʊʉ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè. 

 
ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʩʪʨʦʝʢ ɸ2ɼʇʀ-ʤ ʥʝ ʠʤʝʝʪ. 
 
 

8.6.3 ɸʊʀ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʊʀ + ʆʂ] Ÿ ʉʦʩʪʦʷʥʠʝ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʊʀ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʳʡ ʪʝʧʣʦʚʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ɸʊʀ ɽʜʠʥʩʪʚʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʵʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ, ʦʪ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ ʚ ʩʣʫʯʘʝ 
ʧʨʝʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʦʨʦʛʘ. 
ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè. 

 
ʅʘʩʪʨʦʡʢʠ ɸʊʀ: 

 
ɿʜʝʩʴ ʤʦʞʥʦ ʟʘʜʘʪʴ ʥʘʩʪʨʦʡʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʢʘʥʘʣʦʚ ʧʦ-ʦʪʜʝʣʴʥʦʩʪʠ. 
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ʈʝʞʠʤ ʚʳʜʘʯʠ ʧʦʞʘʨʘ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ: 

 
 

ɸ1 (60) ʇʦʨʦʛ ʚ 60 
ʦ
ʉ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʟʚʝʱʘʪʝʣʴ ʚʳʜʘʝʪ ʧʦʞʘʨ. 

ɸ3 (70) ʇʦʨʦʛ ʚ 70 
ʦ
ʉ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʟʚʝʱʘʪʝʣʴ ʚʳʜʘʝʪ ʧʦʞʘʨ. 

B (80) ʇʦʨʦʛ ʚ 80 
ʦ
ʉ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʟʚʝʱʘʪʝʣʴ ʚʳʜʘʝʪ ʧʦʞʘʨ. 

C (90) ʇʦʨʦʛ ʚ 90 
ʦ
ʉ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʟʚʝʱʘʪʝʣʴ ʚʳʜʘʝʪ ʧʦʞʘʨ. 

D (110) ʇʦʨʦʛ ʚ 110 
ʦ
ʉ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʟʚʝʱʘʪʝʣʴ ʚʳʜʘʝʪ ʧʦʞʘʨ. 

ʆʪʢʣʶʯʝʥ ʅʝ ʚʳʜʘʚʘʪʴ ʩʠʛʥʘʣʘ çʇʦʞʘʨè ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘ ʰʣʝʡʬʘ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʆʧʮʠʠ ʜʣʷ 
ʩʧʝʮʠʘʣʠʩʪʦʚ. 

 
ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʨʝʞʠʤʝ ʠʟʚʝʱʘʪʝʣʴ ʩʨʘʙʘʪʳʚʘʝʪ ʧʦ ʩʢʦʨʦʩʪʠ ʥʘʨʘʩʪʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʝʛʦ ʤʦʞʥʦ 
ʚʳʢʣʶʯʠʪʴ: 

 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 

8.6.4 ʀʈ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʈ + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʈ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʳʡ ʨʫʯʥʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʂʦʨʧʫʩ ʵʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ (ʇʦʞʘʨʥʳʡ, ʆʭʨʘʥʥʳʡ, ʇʫʩʢ).  
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʈʫʯʥʦʡ 
ʠʟʚʝʱʘʪʝʣʴ 
(ʢʥʦʧʢʘ) 

ʊʉ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʠʚʦʜʥʳʤ ʵʣʝʤʝʥʪʦʤ ʨʫʯʥʦʛʦ ʠʟʚʝʱʘʪʝʣʷ. ʇʨʠ ʥʘʞʘʪʠʠ ʠʟʚʝʱʘʪʝʣʷ 
ʊʉ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʘʢʪʠʚʠʨʦʚʘʥè. ɺ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ 
ʢʘʢ çʈʫʯʥʦʡ ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʥʝʥʠʷ ʢʦʨʧʫʩʘ. ɺ 
ʦʭʨʘʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ çɺʭʦʜ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ 
çʇʨʦʥʠʢʥʦʚʝʥʠʝè, ʚ ʠʩʧʦʣʥʝʥʠʠ çʇʫʩʢè - ʢʘʢ çɺʭʦʜ çɼʠʩʪʘʥʮʠʦʥʥʳʡ ʧʫʩʢè 
(ɸʉʇʊ)è. ʅʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʊʉ. 

ʀʟʦʣʷʪʦʨ 
(ʤʦʜʫʣʴ 
ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʳʢʘʥʠʷ) 

ʊʉ, ʚʩʪʨʦʝʥʥʦʝ ʚ ʀʈ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʟʦʣʷʮʠʠ ʫʯʘʩʪʢʘ ʩ ʢʦʨʦʪʢʠʤ ʟʘʤʳʢʘʥʠʝʤ ʥʘ 
ʰʣʝʡʬʝ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʀʈ. ʇʦʜʨʦʙʥʝʝ ʦʙ ʠʟʦʣʷʪʦʨʝ ʠ ʦ ʝʛʦ ʥʘʩʪʨʦʡʢʘʭ ʩʤ. 
ʦʧʠʩʘʥʠʝ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʄʂɿ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
ʅʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʀʈ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ (ʠ ʚ ʢʦʥʩʦʣʠ) ʩʚʦʜʷʪʩʷ ʢ ʚʳʙʦʨʫ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠʟʦʣʷʪʦʨʘ. ʇʦʜʨʦʙʥʝʝ ï ʩʤ. 
ʦʧʠʩʘʥʠʝ ʄʂɿ. 
 

8.6.5 ɸʈʤʠʥʠ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʈʤʠʥʠ + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʈʤʠʥʠ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʳʡ ʨʘʩʰʠʨʠʪʝʣʴ ʤʠʥʠʘʪʶʨʥʳʡ. 
ʉʦʜʝʨʞʠʪ 2 ʰʣʝʡʬʘ ʙʝʟ ʧʠʪʘʥʠʷ ʠʟʚʝʱʘʪʝʣʝʡ.  
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ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ɸʈʤʠʥʠ.1.1 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʧʝʨʚʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 
4, 8, 9. 
ʉʨʘʙʦʪʘʣ ʦʜʠʥ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ɸʈʤʠʥʠ.1.2 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʚʪʦʨʦʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣʦ 2 ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 
7 (ʧʨʠ ʵʪʦʤ ɸʈʤʠʥʠ.1.1 ʪʘʢʞʝ ʦʩʪʘʝʪʩʷ ʩʨʘʙʦʪʘʚʰʠʤ). 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ɸʈʤʠʥʠ.2.1 ɸʥʘʣʦʛʠʯʥʦ ɸʈʤʠʥʠ.1.1, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

ɸʈʤʠʥʠ.2.2 ɸʥʘʣʦʛʠʯʥʦ ɸʈʤʠʥʠ.1.2, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

 
ʅʘʩʪʨʦʡʢʠ ɸʈʤʠʥʠ: 

 
 

ʐʣʝʡʬ 1 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 1. 

ʐʣʝʡʬ 2 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 2.  
ɺ ʵʪʦʤ ʤʝʥʶ ʝʩʪʴ ʧʫʥʢʪ 10 - ʦʪʢʣʶʯʠʪʴ ʜʘʥʥʳʡ ʰʣʝʡʬ. ʐʣʝʡʬ 1 ʦʪʢʣʶʯʠʪʴ 
ʥʝʣʴʟʷ. 

 
 
ʄʝʥʶ ʢʘʞʜʦʛʦ ʰʣʝʡʬʘ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪ ɹʨʝʞʠʤ ʝʛʦ ʨʘʙʦʪʳ.  
ɺʩʝʛʦ ï 9 ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʜʣʷ ʙʝʟʘʜʨʝʩʥʳʭ ʰʣʝʡʬʦʚ. ʕʪʠ ʨʝʞʠʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʘʜʨʝʩʥʳʭ 
ʫʩʪʨʦʡʩʪʚʘʭ, ʠʤʝʶʱʠʭ ʚ ʩʦʩʪʘʚʝ ʙʝʟʘʜʨʝʩʥʳʝ ʰʣʝʡʬʳ ʜʣʷ ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʵʪʦ: ɸʈʤʠʥʠ, ɸʈ5, ɸʆʇʀ, 
ʀʉʄ ʠʩʧ.1, ʀʉʄ ʠʩʧ.2, ʀʉʄ220, ʀʉʄ220 ʠʩʧ.4. ʉʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʡ ʠ ʥʦʤʠʥʘʣʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʝʩʣʠ ʦʥʠ 
ʪʨʝʙʫʶʪʩʷ, ʫʢʘʟʘʥʳ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʕʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʢʘʞʜʦʝ ʠʟ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ. 
 
ʅʘʩʪʨʦʡʢʠ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʜʣʷ ʩʫʭʠʭ ʢʦʥʪʘʢʪʦʚ ʚ ʢʦʥʩʦʣʠ ʇʇʂ : 
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ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ: 

 

ʈʝʞʠʤ 1. 
2-ʠʟʚ, ʅɿ, ʩ ʢʦʥʪʨʦʣʝʤ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʜʚʫʭ ʩʨʘʙʦʪʘʚʰʠʭ ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ 
ʰʣʝʡʬʝ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ (ʥʘ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠ ʦʙʨʳʚ 
ʰʣʝʡʬʘ). 

ʈʝʞʠʤ 2. 
2-ʠʟʚ, ʅʈ, ʩ ʢʦʥʪʨʦʣʝʤ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʜʚʫʭ ʩʨʘʙʦʪʘʚʰʠʭ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ 
ʰʣʝʡʬʝ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ (ʥʘ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠ ʦʙʨʳʚ 
ʰʣʝʡʬʘ). 

ʈʝʞʠʤ 3. 
1-ʠʟʚ, ʅɿ, ʩ ʢʦʥʪʨʦʣʝʤ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʜʥʦʛʦ ʩʨʘʙʦʪʘʚʰʝʛʦ ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ ʥʘ 
ʰʣʝʡʬʝ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ (ʥʘ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠ ʦʙʨʳʚ 
ʰʣʝʡʬʘ). 

ʈʝʞʠʤ 4. 
1-ʠʟʚ, ʅʈ, ʩ ʢʦʥʪʨʦʣʝʤ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʜʥʦʛʦ ʩʨʘʙʦʪʘʚʰʝʛʦ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ 
ʥʘ ʰʣʝʡʬʝ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ (ʥʘ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠ 
ʦʙʨʳʚ ʰʣʝʡʬʘ). 

ʈʝʞʠʤ 5. 
N-ʠʟʚ, ʅɿ, ʩ ʢʦʥʪʨʦʣʝʤ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʜʥʦʛʦ ʩʨʘʙʦʪʘʚʰʝʛʦ ʠʟʚʝʱʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʜʚʫʭ ʠ ʙʦʣʝʝ 
ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʙʝʟ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩ 
ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ (ʥʘ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠ ʦʙʨʳʚ ʰʣʝʡʬʘ). 

ʈʝʞʠʤ 6. 
N-ʠʟʚ, ʅɿ, ʩ ʢʦʥʪʨʦʣʝʤ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʜʥʦʛʦ ʩʨʘʙʦʪʘʚʰʝʛʦ ʠʟʚʝʱʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʜʚʫʭ ʠ ʙʦʣʝʝ 
ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʙʝʟ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩ 
ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ (ʥʘ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠ ʦʙʨʳʚ ʰʣʝʡʬʘ). 

ʈʝʞʠʤ 7. 
N-ʠʟʚ, ʅɿ, ʅʈ, ʩ 
ʢʦʥʪʨʦʣʝʤ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʢʣʶʯʝʥʠʠ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʭ ʠ 
ʟʘʤʢʥʫʪʳʭ ʠʟʚʝʱʘʪʝʣʝʡ, ʙʝʟ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʥʢʨʝʪʥʦ ʩʨʘʙʦʪʘʚʰʝʛʦ, ʩ 
ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ (ʥʘ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠ ʦʙʨʳʚ ʰʣʝʡʬʘ). 

ʈʝʞʠʤ 8. 
ʅɿ, ʙʝʟ ʢʦʥʪʨʦʣʷ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʜʥʦʛʦ ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʰʣʝʡʬʝ ʙʝʟ 
ʢʦʥʪʨʦʣʷ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʠ (ʩʫʭʠʝ ʢʦʥʪʘʢʪʳ). 

ʈʝʞʠʤ 9. 
ʅʈ, ʙʝʟ ʢʦʥʪʨʦʣʷ 
(ʧʦ ʫʤʦʣʯʘʥʠʶ) 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʜʥʦʛʦ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʰʣʝʡʬʝ ʙʝʟ 
ʢʦʥʪʨʦʣʷ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʠ (ʩʫʭʠʝ ʢʦʥʪʘʢʪʳ). 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘ ʰʣʝʡʬʘ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʆʧʮʠʠ ʜʣʷ 
ʩʧʝʮʠʘʣʠʩʪʦʚ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 
 

8.6.6 ɸʈ1 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʈ1 + ʆʂ] Ÿ ʉʦʩʪʦʷʥʠʝ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʈ1 + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
 
ɸʜʨʝʩʥʳʡ ʨʘʩʰʠʨʠʪʝʣʴ ʜʣʷ ʙʝʟʘʜʨʝʩʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ, ʩ ʩʫʤʤʘʨʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʪʦʢʘ ʥʝ ʙʦʣʝʝ 2800 ʤʢɸ.  
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ɸʈ1 ɽʜʠʥʩʪʚʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʵʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ, ʦʪ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ ʦ 
ʩʨʘʙʘʪʳʚʘʥʠʠ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʠʟʚʝʱʘʪʝʣʝʡ (ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ 
çʇʦʞʘʨ 2è). 

 
ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʰʣʝʡʬʘ ɸʈ1: 

 
 

1-ʠʟʚ, ʅʈ, ʩ ʢʦʥʪʨʦʣʝʤ ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʜʥʦʛʦ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ 
ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ. 

2-ʠʟʚ, ʅʈ, ʩ ʢʦʥʪʨʦʣʝʤ ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʚʫʭ ʠ ʙʦʣʝʝ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʭ 
ʠʟʚʝʱʘʪʝʣʝʡ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ. 

1-ʠʟʚ, ʅʈ, ʙʝʟ ʢʦʥʪʨʦʣʷ ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʜʥʦʛʦ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ 
ʙʝʟ ʢʦʥʪʨʦʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʣʠʥʠʠ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘ ʰʣʝʡʬʘ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʆʧʮʠʠ ʜʣʷ 
ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 
 

8.6.7 ɸʈ5 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʈ5 + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʈ5 + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʳʡ ʨʘʩʰʠʨʠʪʝʣʴ ʥʘ 5 ʰʣʝʡʬʦʚ. 
ʅʘ ʪʨʝʪʠʡ ʰʣʝʡʬ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʠʟʚʝʱʘʪʝʣʠ, ʧʦʪʨʝʙʣʷʶʱʠʝ ʪʦʢ, ʣʠʙʦ ʠʥʜʠʢʘʪʦʨ (ʩʯʠʪʳʚʘʪʝʣʷ). 
ʇʷʪʳʡ ʰʣʝʡʬ ʤʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʢʘʢ ʩʯʠʪʳʚʘʪʝʣʴ ʪʘʙʣʝʪʦʢ iButton (ʠʟʚʝʩʪʥʳʭ ʪʘʢʞʝ ʢʘʢ Touch Memory).  
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ɸʈ5.ʪʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʣʠ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʋʩʪʨʦʡʩʪʚʦ ʩ 24 ʯʘʩʦʚʦʡ ʦʭʨʘʥʦʡè. 

ɸʈ5.1.1 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʧʝʨʚʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 4, 8, 9. 
ʉʨʘʙʦʪʘʣ ʦʜʠʥ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ɸʈ5.1.2 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʚʪʦʨʦʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣʦ 2 ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7 (ʧʨʠ 
ʵʪʦʤ ɸʈ5.1.1 ʪʘʢʞʝ ʦʩʪʘʝʪʩʷ ʩʨʘʙʦʪʘʚʰʠʤ). 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ɸʈ5.2.1 ɸʥʘʣʦʛʠʯʥʦ ɸʈ5.1.1, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

ɸʈ5.2.2 ɸʥʘʣʦʛʠʯʥʦ ɸʈ5.1.2, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

ɸʈ5.3.1 ɽʩʣʠ ʪʨʝʪʠʡ ʰʣʝʡʬ ʚʢʣʶʯʝʥ: 
ʊʉ ʚʳʜʘʝʪ ʪʨʝʚʦʞʥʳʡ ʠʣʠ ʧʦʞʘʨʥʳʡ ʩʠʛʥʘʣ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʦʜʥʦʛʦ 
ʧʦʪʨʝʙʣʷʶʱʝʛʦ ʪʦʢ ʠʟʚʝʱʘʪʝʣ ̫ʚ ʪʨʝʪʴʝʤ ʰʣʝʡʬʝ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
 
ɽʩʣʠ ʪʨʝʪʠʡ ʰʣʝʡʬ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʩʪʘʪʫʩʘ ʦʙʣʘʩʪʠ: 
ʊʉ ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʝʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʥʘʩʪʨʦʡʢʘʤʠ ʦʪʦʙʨʘʞʘʝʤʳʭ ʩʦʙʳʪʠʡ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʝʞʠʤʝ çʣʘʤʧʘè: - 
- ʝʩʣʠ ʦʙʣʘʩʪʴ ʥʘ ʦʭʨʘʥʝ ï ʚʢʣʶʯʝʥ, 
- ʝʩʣʠ ʦʙʣʘʩʪʴ ʩʥʷʪʘ ʩ ʦʭʨʘʥʳ ï ʚʳʢʣʶʯʝʥ, 
- ʝʩʣʠ ʦʙʣʘʩʪʴ ʚ ʪʨʝʚʦʛʝ ï ʤʠʛʘʝʪ. 
ʅʫʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ çʉʠʛʥʘʣʠʟʘʪʦʨ (ʀʤʧʫʣʴʩʥʳʡ ʚʳʭʦʜ)è. 
 
ɽʩʣʠ ʪʨʝʪʠʡ ʰʣʝʡʬ ʦʪʢʣʶʯʝʥ (ʧʦ ʫʤʦʣʯʘʥʠʶ): 
ʊʉ ʥʝ ʨʘʙʦʪʘʝʪ. 
 

ɸʈ5.3.2 ɽʩʣʠ ʪʨʝʪʠʡ ʰʣʝʡʬ ʚʢʣʶʯʝʥ: 
ʊʉ ʚʳʜʘʝʪ ʪʨʝʚʦʞʥʳʡ ʠʣʠ ʧʦʞʘʨʥʳʡ ʩʠʛʥʘʣ, ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʜʚʫʭ ʠ ʙʦʣʝʝ 
ʧʦʪʨʝʙʣʷʶʱʠʭ ʪʦʢ ʠʟʚʝʱʘʪʝʣʝʡ ʚ ʪʨʝʪʴʝʤ ʰʣʝʡʬʝ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
 
ɽʩʣʠ ʪʨʝʪʠʡ ʰʣʝʡʬ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʩʪʘʪʫʩʘ ʦʙʣʘʩʪʠ ʠʣʠ ʦʪʢʣʶʯʝʥ: 
ʊʉ ʥʝ ʨʘʙʦʪʘʝʪ. 

ɸʈ5.4.1 ɸʥʘʣʦʛʠʯʥʦ ɸʈ5.1.1, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 4. 

ɸʈ5.4.2 ɸʥʘʣʦʛʠʯʥʦ ɸʈ5.1.2, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 4. 

ɸʈ5.5.1 
ʣʠʙʦ 
ɸʈ5.iButton 

ɸʥʘʣʦʛʠʯʥʦ ɸʈ5.1.1, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 5. 
 
ʂʨʦʤʝ ʪʦʛʦ, ʧʷʪʳʡ ʰʣʝʡʬ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʢʘʢ ʩʯʠʪʳʚʘʪʝʣʴ iButton, ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ / ʩʥʷʪʠʷ ʦʙʣʘʩʪʠ ʥʘ ʦʭʨʘʥʫ / ʩ ʦʭʨʘʥʳ, ʝʩʣʠ 
ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʋʉʂ (ʩʯʠʪʳʚʘʪʝʣʴ). 
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ɸʈ5.5.2 ɸʥʘʣʦʛʠʯʥʦ ɸʈ5.1.2, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 5. 
 
ɽʩʣʠ ʧʷʪʳʡ ʰʣʝʡʬ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʢʘʢ ʩʯʠʪʳʚʘʪʝʣʴ iButton: 
ʊʉ ʥʝ ʨʘʙʦʪʘʝʪ. 

ɸʈ5.ʠʟʦʣʷʪʦʨ 
(ʤʦʜʫʣʴ 
ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʳʢʘʥʠʷ) 

ʊʉ, ʚʩʪʨʦʝʥʥʦʝ ʚ ɸʈ5, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʟʦʣʷʮʠʠ ʫʯʘʩʪʢʘ ʩ ʢʦʨʦʪʢʠʤ ʟʘʤʳʢʘʥʠʝʤ 
ʥʘ ʰʣʝʡʬʝ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ɸʈ5. ʇʦʜʨʦʙʥʝʝ ʦʙ ʠʟʦʣʷʪʦʨʝ ʠ ʦ ʝʛʦ ʥʘʩʪʨʦʡʢʘʭ 
ʩʤ. ʦʧʠʩʘʥʠʝ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʄʂɿ. 

 
ʅʘʩʪʨʦʡʢʠ ɸʈ5: 

 
 

ʐʣʝʡʬ 1 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 1 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ʐʣʝʡʬ 2 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 2 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ 

ʐʣʝʡʬ 3 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 3 (ʰʣʝʡʬ ʩ ʧʠʪʘʥʠʝʤ). 

ʐʣʝʡʬ 4 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 4 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ʐʣʝʡʬ 5 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 5 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
ɺ ʵʪʦʤ ʤʝʥʶ ʝʩʪʴ ʧʫʥʢʪ 10 ï ʊʘʙʣʝʪʢʘ (iButton) ʜʣʷ ʧʝʨʝʚʝʜʝʥʠʷ ʧʷʪʦʛʦ ʰʣʝʡʬʘ ʚ 
ʨʝʞʠʤ ʩʯʠʪʳʚʘʪʝʣʷ iButton: 

 

ʀʟʦʣʷʪʦʨ 
(ʤʦʜʫʣʴ 
ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʳʢʘʥʠʷ) 

ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠʟʦʣʷʪʦʨʘ. 
ʇʦʜʨʦʙʥʝʝ ï ʩʤ. ʦʧʠʩʘʥʠʝ ʄʂɿ. 

ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 3 (ʩ ʧʠʪʘʥʠʝʤ): 

 
(Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʈ5 + F4] Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʐʣʝʡʬ 3) 

 
 

ʆʪʢʣʶʯʠʪʴ ʐʣʝʡʬ ʚʳʢʣʶʯʝʥ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ɸʈ5 ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʥʠʟʢʦʛʦ 
ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʢʘ (ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʢʘ ʩʤ. ʚ ʈʕ ʥʘ 
ɸʈ5), ʰʣʝʡʬ 3 ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ɺʢʣʶʯʠʪʴ ʇʦʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʰʣʝʡʬ ʜʣʷ ʧʠʪʘʥʠʷ ʠʟʚʝʱʘʪʝʣʝʡ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʪʦʢ. 
ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ɸʈ5.3.1 ʠ ɸʈ5.3.2 ʙʫʜʫʪ ʧʨʠʩʳʣʘʪʴ ʪʨʝʚʦʛʠ ʠ ʧʦʞʘʨʳ. 

ʀʥʜʠʢʘʪʦʨ ʩʪʘʪʫʩʘ ʅʘ ʪʨʝʪʠʡ ʰʣʝʡʬ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʩʚʝʪʦʜʠʦʜ, ʠʥʜʠʮʠʨʫʶʱʠʡ ʩʪʘʪʫʩ 
ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʝʥ ʩʯʠʪʳʚʘʪʝʣʴ ʥʘ ʧʷʪʦʤ ʰʣʝʡʬʝ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ 
ɸʈ5 ʧʦʪʨʝʙʣʷʝʪ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʢʘ, ʢʘʢ ʠ ʚ ʨʝʞʠʤʝ çɺʢʣʶʯʠʪʴè.  
ʇʨʠ ʵʪʦʤ ɸʈ5.3.1 ʠʣʠ ɸʈ5.3.2 ʥʝ ʥʘʜʦ ʜʦʙʘʚʣʷʪʴ ʚ ʦʙʣʘʩʪʴ (ʚ ʵʪʦʤ ʨʝʞʠʤʝ 
ʪʨʝʪʠʡ ʰʣʝʡʬ ʨʘʙʦʪʘʝʪ ʚ ʧʘʨʝ ʩ ʧʷʪʳʤ). 
ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʠʥʜʠʢʘʮʠʠ ʩʚʝʪʦʜʠʦʜʦʤ ʩʪʘʪʫʩʘ ʦʙʣʘʩʪʠ: 

¶ ʅʦʨʤʘ, ʛʦʪʦʚʘ ʢ ʚʟʷʪʠʶ ï ʥʝ ʛʦʨʠʪ, 

¶ ʅʘ ʦʭʨʘʥʝ ï ʛʦʨʠʪ ʧʦʩʪʦʷʥʥʦ, 

¶ ɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷ, ʟʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠ ï ʤʠʛʘʝʪ 1 ʩ / 1 ʩ, 

¶ ʅʝ ʛʦʪʦʚ - ʠʟʨʝʜʢʘ ʤʠʛʘʝʪ 2 ʩ / 0,1 ʩ, 

¶ ʊʨʝʚʦʛʘ, ʧʦʞʘʨ ʚ ʦʙʣʘʩʪʠ ï ʯʘʩʪʦ ʤʠʛʘʝʪ 0,2 ʩ / 0,2 ʩ. 

 

ɺʥʠʤʘʥʠʝ! ɽʩʣʠ ʰʣʝʡʬ 3 ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʦʪʢʣʶʯʘʡʪʝ ʝʛʦ, ʪ. ʢ. ʠʥʘʯʝ ʫ ɸʈ5 ʙʫʜʝʪ ʠʟʙʳʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʢʘ ʩ 
ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 
 

8.6.8 ɸʆʇʀ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʆʇʀ + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʆʇʀ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʳʡ ʧʘʩʩʠʚʥʳʡ ʠʥʬʨʘʢʨʘʩʥʳʡ ʠʟʚʝʱʘʪʝʣʴ. 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ɸʆʇʀ.ʪʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʣʠ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʋʩʪʨʦʡʩʪʚʦ ʩ 24 ʯʘʩʦʚʦʡ ʦʭʨʘʥʦʡè. 

ɸʆʇʀ.ʀʂ ʀʥʬʨʘʢʨʘʩʥʳʡ ʜʘʪʯʠʢ ʜʚʠʞʝʥʠʷ. ʆʪ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʪʨʝʚʦʞʥʳʡ ʩʠʛʥʘʣ ʚ ʩʣʫʯʘʝ 
ʦʙʥʘʨʫʞʝʥʠʷ ʜʚʠʞʝʥʠʷ. ʀʟʚʝʱʘʪʝʣʴ ʦʪʦʙʨʘʞʘʝʪ ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʩʚʝʪʦʜʠʦʜʥʦʡ 
ʠʥʜʠʢʘʮʠʝʡ, ʥʝʟʘʚʠʩʠʤʦ, ʥʘ ʦʭʨʘʥʝ ʦʙʣʘʩʪʴ ʠʣʠ ʥʝʪ.  
ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ 
çʇʨʦʥʠʢʥʦʚʝʥʠʝè. 

ɸʆʇʀ.1.1 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʧʝʨʚʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 4, 8, 9. 
ʉʨʘʙʦʪʘʣ ʦʜʠʥ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ɸʆʇʀ.1.2 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʚʪʦʨʦʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣʦ 2 ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7 (ʧʨʠ 
ʵʪʦʤ ɸʆʇʀ.1.1 ʪʘʢʞʝ ʦʩʪʘʝʪʩʷ ʩʨʘʙʦʪʘʚʰʠʤ). 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ɸʆʇʀ.2.1 ɸʥʘʣʦʛʠʯʥʦ ɸʆʇʀ.1.1, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

ɸʆʇʀ.2.2 ɸʥʘʣʦʛʠʯʥʦ ɸʆʇʀ.1.2, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

 
ʅʘʩʪʨʦʡʢʠ ɸʆʇʀ: 

 
 

ʐʣʝʡʬ 1 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 1 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ʐʣʝʡʬ 2 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 2 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʜʘʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɸʆʇʀ.ʀʂ. ʀʤʝʝʪ ʟʥʘʯʝʥʠʷ ʦʪ 3 
(ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ) ʜʦ 100 (ʩʘʤʘʷ ʥʠʟʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ) 
ʧʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʰʢʘʣʝ. 10 ï ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 

ɺʥʠʤʘʥʠʝ! ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ 40 ʤʠʥʫʪ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʩʚʝʪʦʜʠʦʜʥʘʷ ʠʥʜʠʢʘʮʠʷ ɸʆʇʀ ʦʪʢʣʶʯʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ 
ʥʝ ʨʘʙʦʪʘʝʪ ʠʥʜʠʢʘʮʠʷ ʥʘʣʠʯʠʷ ʩʚʷʟʠ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʩʦʩʪʦʷʥʠʷ ʠʟʚʝʱʘʪʝʣʷ.  

 
 

8.6.9 ʀʈʉ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʈʉ + ʆʂ] Ÿ ʉʦʩʪʦʷʥʠʝ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʈʉ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ʀʟʚʝʱʘʪʝʣʴ ʨʘʟʙʠʪʠʷ ʩʪʝʢʣʘ. 
ɺ ʨʝʞʠʤʝ çʊʝʩʪ ʠʟʚʝʱʘʪʝʣʝʡè ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʩʨʘʙʘʪʳʚʘʥʠʝ ʦʪ ʠʤʠʪʘʪʦʨʘ ʨʘʟʙʠʪʠʷ ʩʪʝʢʣʘ.  
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʀʈʉ ɽʜʠʥʩʪʚʝʥʥʦʝ ʊʉ ʵʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ, ʦʪ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʪʨʝʚʦʞʥʳʡ ʩʠʛʥʘʣ ʚ ʩʣʫʯʘʝ 
ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʟʙʠʪʠʷ ʩʪʝʢʣʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ çʊʨʝʚʦʞʥʳʡè ʩ 
ʦʧʮʠʝʡ çʇʨʦʥʠʢʥʦʚʝʥʠʝè. 

 
ʅʘʩʪʨʦʡʢʠ ʀʈʉ: 

 
 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʇʝʨʝʭʦʜ ʚ ʤʝʥʶ ʟʘʜʘʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʀʈʉ. ʀʤʝʝʪ ʟʥʘʯʝʥʠʷ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʪ +10 (ʤʘʢʩʠʤʘʣʴʥʘʷ) ʜʦ -10 (ʤʠʥʠʤʘʣʴʥʘʷ), ʜʝʮʠʙʝʣ: 

 
ʐʘʛ ʚʳʙʦʨʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ = 2,5 ʜʝʮʠʙʝʣ. 
ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ = 0 ʜʝʮʠʙʝʣ. 

ʀʥʜʠʢʘʮʠʷ ʩʪʘʪʫʩʘ ʄʝʥʶ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ ʩʚʝʪʦʚʫʶ ʠʥʜʠʢʘʮʠʶ ʥʘ ʢʦʨʧʫʩʝ 
ʀʈʉ: 

 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 
 

8.6.10 ɸʄʂ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʄʂ + ʆʂ] Ÿ ʉʦʩʪʦʷʥʠʝ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸʄʂ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʳʡ ʤʘʛʥʠʪʥʳʡ ʢʦʥʪʘʢʪ. 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ɸʄʂ ɽʜʠʥʩʪʚʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʵʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ, ʦʪ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ ʚ ʩʣʫʯʘʝ 
ʦʪʨʳʚʘ ʤʘʛʥʠʪʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʦʪʢʨʳʚʘʥʠʷ ʜʚʝʨʠ). ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ 
ɺʭʦʜ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʇʨʦʥʠʢʥʦʚʝʥʠʝè. 
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ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ɸʄʂ ʥʘʩʪʨʦʝʢ ʥʝ ʠʤʝʝʪ. 
 

8.6.11 ɸɺʀ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸɺʀ + ʆʂ] Ÿ ʉʦʩʪʦʷʥʠʝ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ɸɺʀ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʳʡ ʦʭʨʘʥʥʳʡ ʚʠʙʨʘʮʠʦʥʥʳʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦʤʠʤʦ ʨʘʙʦʪʳ ʚ ʩʦʩʪʘʚʝ ɸʉɹ çʈʫʙʠʢʦʥè ɸɺʀ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʙʝʟʘʜʨʝʩʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʩ ʅɿ ʚʳʭʦʜʦʤ ʢʘʢ 
ʘʚʪʦʥʦʤʥʦ, ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢ ʥʝʤʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʣʠʥʠʷ ʧʠʪʘʥʠʷ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʘʜʨʝʩʥʦʤ 
ʰʣʝʡʬʝ ɸʉɹ çʈʫʙʠʢʦʥè ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ. 
ɺʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʢ ʨʘʙʦʪʘʶʱʝʤʫ ʚ ʙʝʟʘʜʨʝʩʥʦʤ ʨʝʞʠʤʝ ʠʟʚʝʱʘʪʝʣʶ ʜʣʷ ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʙʝʟ 
ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʡ ʩʠʩʪʝʤʳ. 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ɸɺʀ ɽʜʠʥʩʪʚʝʥʥʦʝ ʊʉ ʵʪʦʛʦ ʠʟʚʝʱʘʪʝʣʷ, ʦʪ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʪʨʝʚʦʞʥʳʡ ʩʠʛʥʘʣ ʚ ʩʣʫʯʘʝ 
ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʧʳʪʢʠ ʨʘʟʨʫʰʝʥʠʷ ʟʘʱʠʱʘʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘʢʣʦʥʘ ʩʘʤʦʛʦ 
ʠʟʚʝʱʘʪʝʣʷ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʘ ʪʘʢʞʝ ʝʛʦ ʚʩʢʨʳʪʠʷ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ 
ʢʘʢ ɺʭʦʜ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʇʨʦʥʠʢʥʦʚʝʥʠʝè. 

 
ʅʘʩʪʨʦʡʢʠ ɸɺʀ: 

 
 
 
 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 1é4 ɺʳʙʦʨ ʧʦʨʦʛʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ ʢ ʚʠʙʨʘʮʠʦʥʥʳʤ 
ʚʦʟʜʝʡʩʪʚʠʷʤ. 
çʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 1è - ʤʠʥʠʤʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʟʘʜʘʥʘ ʧʦ 
ʫʤʦʣʯʘʥʠʶ. 
çʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 4è - ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʀʛʥʦʨʠʨʦʚʘʪʴ 
ʧʝʨʝʤʳʯʢʠ 

ɽʩʣʠ ʦʧʮʠʷ ʫʩʪʘʥʦʚʣʝʥʘ, ʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʟʚʝʱʘʪʝʣʷ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʇʇʂ (ʩʤ. ʥʘʩʪʨʦʡʢʠ ʚʳʰʝ), ʘ ʧʦʣʦʞʝʥʠʝ 
ʧʝʨʝʤʳʯʝʢ ʥʘ ʧʣʘʪʝ ʠʛʥʦʨʠʨʫʝʪʩʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
ʠʟʚʝʱʘʪʝʣʷ ʟʘʜʘʝʪʩʷ ʧʝʨʝʤʳʯʢʘʤʠ ʥʘ ʧʣʘʪʝ, ʘ ʫʩʪʘʥʦʚʢʠ ʩ ʇʇʂ 
ʠʛʥʦʨʠʨʫʶʪʩʷ. ʊʘʢʞʝ ʚʳʙʦʨ ʦʧʮʠʠ ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʧʝʨʝʤʳʯʝʢ ʟʘʧʨʝʱʘʝʪ 
ʩʪʘʨʪ ʢʘʣʠʙʨʦʚʢʠ ʫʩʪʘʥʦʚʢʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʧʝʨʝʤʳʯʢʠ. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʨʝʣʝ ʈʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʣʝ ʧʨʠ ʨʘʙʦʪʝ ʚ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ. ʇʨʠ 
ʚʳʙʨʘʥʥʦʡ ʦʧʮʠʠ çʀʩʧʦʣʴʟʦʚʘʪʴ ʨʝʣʝè, ʚ ʩʦʩʪʦʷʥʠʠ çʊʨʝʚʦʛʘè ʨʝʣʝ 
ʠʟʚʝʱʘʪʝʣʷ ʙʫʜʝʪ ʨʘʟʤʳʢʘʪʴʩʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʝʣʝ ʚʩʝʛʜʘ 
ʨʘʟʦʤʢʥʫʪʦ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʧʮʠʷ çʀʩʧʦʣʴʟʦʚʘʪʴ ʨʝʣʝè ʦʪʢʣʶʯʝʥʘ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 

8.6.12 ʀʉʄ22 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ22 + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ22 + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʥʘ 2 ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʘ. 
ɺ ʤʦʜʫʣʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʣʝ, ʧʦʪʨʝʙʣʷʶʱʠʝ ʪʦʢ ʪʦʣʴʢʦ ʚ ʤʦʤʝʥʪ ʧʝʨʝʢʣʶʯʝʥʠʷ. 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʀʉʄ22.ʪʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʣʠ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʋʩʪʨʦʡʩʪʚʦ ʩ 24 ʯʘʩʦʚʦʡ 
ʦʭʨʘʥʦʡè. 

ʀʉʄ22.ʨʝʣʝ1 ʈʝʣʝ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʀʉʄ22.ʨʝʣʝ2 ʈʝʣʝ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

 
ʅʘʩʪʨʦʡʢʠ ʀʉʄ22: 
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ʄʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʠʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʨʝʣʝ: 

 
0 / 0 - ʨʝʣʝ ʧʦʩʪʦʷʥʥʦ ʚʢʣʶʯʝʥʦ ʠʣʠ ʚʳʢʣʶʯʝʥʦ. 
ʀʤʧʫʣʴʩ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʜʠʩʢʨʝʪʥʦʩʪʴʶ 10 ʩʝʢʫʥʜ. 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʩ ʥʠʟʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʥʝ ʧʨʠʤʝʥʷʡʪʝ ʝʛʦ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʥʫʞʥʘ ʪʦʯʥʦʩʪʴ 
ʚʢʣʶʯʝʥʠʷ ʨʝʣʝ, ʚʤʝʩʪʦ ʀʉʄ22 ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʉʂʀʋ-01 / ʉʂʀʋ-02. 
ɺʥʠʤʘʥʠʝ! ʊʦʣʴʢʦ ʜʣʷ ʫʩʪʨʦʡʩʪʚ, ʚʳʧʫʱʝʥʥʳʭ ʥʘʯʠʥʘʷ ʩ ʦʢʪʷʙʨʷ 2011 ʛʦʜʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤ 
ʨʘʙʦʪʳ ʨʝʣʝ. 
 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 

8.6.13 ʀʉʄ22 ʠʩʧ.1 ʠʣʠ ʠʩʧ.2 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ1(2) + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ1(2) + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩ ʜʚʫʤʷ ʚʩʪʨʦʝʥʥʳʤʠ ʰʣʝʡʬʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ 
ʧʦʜʢʣʶʯʝʥʠʷ ʩʯʠʪʳʚʘʪʝʣʷ iButton (Touch memory). 
ʀʉʄ22 ʠʩʧ.1 ï ʠʩʧʦʣʥʝʥʠʝ ʩʦ ʩʣʘʙʦʪʦʯʥʳʤʠ ʨʝʣʝ. ɺ ʢʦʥʩʦʣʠ ʠ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ʀʉʄ1. 
ʀʉʄ22 ʠʩʧ.2 ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʣʝ ʜʣʷ ʢʦʤʤʫʪʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ 220 ʚʦʣʴʪ. ɺ ʢʦʥʩʦʣʠ ʠ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ï ʀʉʄ2. 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʀʉʄ1(2).ʪʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʣʠ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʋʩʪʨʦʡʩʪʚʦ ʩ 24 ʯʘʩʦʚʦʡ ʦʭʨʘʥʦʡè. 

ʀʉʄ1(2).ʨʝʣʝ1 ʈʝʣʝ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʀʉʄ1(2).ʨʝʣʝ2 ʈʝʣʝ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʀʉʄ1(2).1.1 
ʣʠʙʦ 
ʀʉʄ.iButton 

ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʧʝʨʚʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 4, 8, 9. 
ʉʨʘʙʦʪʘʣ ʦʜʠʥ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 
ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʚʳʡ ʰʣʝʡʬ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʢʘʢ ʩʯʠʪʳʚʘʪʝʣʴ iButton, ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ / ʩʥʷʪʠʷ ʦʙʣʘʩʪʠ ʥʘ ʦʭʨʘʥʫ / ʩ ʦʭʨʘʥʳ, ʝʩʣʠ 
ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʋʉʂ (ʩʯʠʪʳʚʘʪʝʣʴ). 

ʀʉʄ1(2).1.2 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʚʪʦʨʦʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣʦ 2 ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7 (ʧʨʠ 
ʵʪʦʤ ʀʉʄ1(2).1.1 ʪʘʢʞʝ ʦʩʪʘʝʪʩʷ ʩʨʘʙʦʪʘʚʰʠʤ). 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 
ɽʩʣʠ ʧʝʨʚʳʡ ʰʣʝʡʬ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 4, 8, 9 ʠ ʢʘʢ 
ʩʯʠʪʳʚʘʪʝʣʴ iButton: 
ʊʉ ʥʝ ʨʘʙʦʪʘʝʪ. 

ʀʉʄ1(2).2.1 ɸʥʘʣʦʛʠʯʥʦ ʀʉʄ1(2).1.1, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

ʀʉʄ1(2).2.2 ɸʥʘʣʦʛʠʯʥʦ ʀʉʄ1(2).1.2, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

ʀʉʄ1(2).ʠʟʦʣʷʪʦʨ 
(ʤʦʜʫʣʴ 
ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʳʢʘʥʠʷ) 

ʊʉ, ʚʩʪʨʦʝʥʥʦʝ ʚ ʀʉʄ1(2), ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʟʦʣʷʮʠʠ ʫʯʘʩʪʢʘ ʩ ʢʦʨʦʪʢʠʤ 
ʟʘʤʳʢʘʥʠʝʤ ʥʘ ʰʣʝʡʬʝ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʀʉʄ1(2). ʇʦʜʨʦʙʥʝʝ ʦʙ ʠʟʦʣʷʪʦʨʝ ʠ 
ʦ ʝʛʦ ʥʘʩʪʨʦʡʢʘʭ ʩʤ. ʦʧʠʩʘʥʠʝ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʄʂɿ. 

 
 
ʅʘʩʪʨʦʡʢʠ ʀʉʄ1(2): 
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ʈʝʣʝ 1 ʅʘʩʪʨʦʡʢʘ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʝʣʝ1, ʜʠʩʢʨʝʪʥʦʩʪʴ - ʧʨʠʤʝʨʥʦ 1 ʩʝʢʫʥʜʘ. 
  

ʈʝʣʝ 2 ʅʘʩʪʨʦʡʢʘ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʝʣʝ 2. 
ɸʥʘʣʦʛʠʯʥʦ ʈʝʣʝ 1. 
 

ʐʣʝʡʬ 1 ʤʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 1 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 
ʂʨʦʤʝ ʪʦʛʦ ʧʝʨʚʳʡ ʰʣʝʡʬ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʯʠʪʳʚʘʪʝʣʴ iButton, ʚʳʙʨʘʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ ʚ ʵʪʦʤ ʤʝʥʶ: 

 

ʐʣʝʡʬ 2 ʤʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 2 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ʀʟʦʣʷʪʦʨ 
(ʤʦʜʫʣʴ 
ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʳʢʘʥʠʷ) 

ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠʟʦʣʷʪʦʨʘ. 
ʇʦʜʨʦʙʥʝʝ ï ʩʤ. ʦʧʠʩʘʥʠʝ ʄʂɿ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
 

 
 
 

8.6.14 ʀʉʄ220 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ-220 + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ-220 + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʜʘʯʠ ʥʘʧʨʷʞʝʥʠʷ 220 ʚʦʣʴʪ. ʀʤʝʝʪ ʜʚʘ ʚʩʪʨʦʝʥʥʳʭ ʰʣʝʡʬʘ. 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʀʉʄ220.ʪʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʣʠ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʋʩʪʨʦʡʩʪʚʦ ʩ 24 ʯʘʩʦʚʦʡ 
ʦʭʨʘʥʦʡè. 

ʀʉʄ220.ɺʳʭʦʜ ɺʳʭʦʜ ʪʠʧʘ ʦʪʢʨʳʪʳʡ ʢʦʣʣʝʢʪʦʨ ʜʦ 220 ʚʦʣʴʪ. ʂʦʥʪʨʦʣʠʨʫʝʪʩʷ ʦʙʨʳʚ ʠ ʥʘʣʠʯʠʝ 
ʢʦʤʤʫʪʠʨʫʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 220 ɺ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʀʉʄ220.1.1 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʧʝʨʚʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 4, 
8, 9. 
ʉʨʘʙʦʪʘʣ ʦʜʠʥ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ʀʉʄ220.1.2 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʚʪʦʨʦʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣʦ 2 ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7 
(ʧʨʠ ʵʪʦʤ ʀʉʄ220.1.1 ʪʘʢʞʝ ʦʩʪʘʝʪʩʷ ʩʨʘʙʦʪʘʚʰʠʤ). 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ʀʉʄ220.2.1 ɸʥʘʣʦʛʠʯʥʦ ʀʉʄ220.1.1, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-88 

ʀʉʄ220.2.2 ɸʥʘʣʦʛʠʯʥʦ ʀʉʄ220.1.2, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

 
ʅʘʩʪʨʦʡʢʠ ʀʉʄ-220: 

 
 

ɺʳʭʦʜ ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʚʳʭʦʜʘ. ɺʨʝʤʷ ʚʢʣʶʯʝʥʠʷ ʠ ʚʨʝʤʷ ʚʳʢʣʶʯʝʥʠʷ. 

 
ɿʜʝʩʴ ʧʦʢʘʟʘʥʳ ʥʘʩʪʨʦʡʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʨʝʞʠʤʘ. 

ʐʣʝʡʬ 1 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 1 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ʐʣʝʡʬ 2 ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 2 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 
 

8.6.15 ʀʉʄ220 ʠʩʧ.4 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ4 + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ4 + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʜʚʫʤʷ ʨʝʣʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʠʣʠ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʀʤʝʝʪ ʜʚʘ ʚʩʪʨʦʝʥʥʳʭ ʰʣʝʡʬʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ ʩʯʠʪʳʚʘʪʝʣʷ iButton (Touch memory). 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʀʉʄ4.ʪʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʣʠ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʋʩʪʨʦʡʩʪʚʦ ʩ 24 ʯʘʩʦʚʦʡ ʦʭʨʘʥʦʡè. 

ʀʉʄ4.ʨʝʣʝ1 ʈʝʣʝ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʀʉʄ4.ʨʝʣʝ2 ʈʝʣʝ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʀʉʄ4.1.1 
ʣʠʙʦ 
ʀʉʄ4.iButton 

ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʧʝʨʚʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 4, 8, 9. 
ʉʨʘʙʦʪʘʣ ʦʜʠʥ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 
ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʚʳʡ ʰʣʝʡʬ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʢʘʢ ʩʯʠʪʳʚʘʪʝʣʴ iButton, ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ / ʩʥʷʪʠʷ ʦʙʣʘʩʪʠ ʥʘ ʦʭʨʘʥʫ / ʩ ʦʭʨʘʥʳ, ʝʩʣʠ 
ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʋʉʂ (ʩʯʠʪʳʚʘʪʝʣʴ). 

ʀʉʄ4.1.2 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʚʪʦʨʦʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣʦ 2 ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7 (ʧʨʠ 
ʵʪʦʤ ʀʉʄ4.1.1 ʪʘʢʞʝ ʦʩʪʘʝʪʩʷ ʩʨʘʙʦʪʘʚʰʠʤ). 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 
ɽʩʣʠ ʧʝʨʚʳʡ ʰʣʝʡʬ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 4, 8, 9 ʠ ʢʘʢ 
ʩʯʠʪʳʚʘʪʝʣʴ iButton: 
ʊʉ ʥʝ ʨʘʙʦʪʘʝʪ. 
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ʀʉʄ4.2.1 ɸʥʘʣʦʛʠʯʥʦ ʀʉʄ4.1.1, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

ʀʉʄ4.2.2 ɸʥʘʣʦʛʠʯʥʦ ʀʉʄ4.1.2, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

ʀʉʄ4.ʠʟʦʣʷʪʦʨ 
(ʤʦʜʫʣʴ 
ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʳʢʘʥʠʷ) 

ʊʉ, ʚʩʪʨʦʝʥʥʦʝ ʚ ʀʉʄ4, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʟʦʣʷʮʠʠ ʫʯʘʩʪʢʘ ʩ ʢʦʨʦʪʢʠʤ 
ʟʘʤʳʢʘʥʠʝʤ ʥʘ ʰʣʝʡʬʝ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʀʉʄ4. ʇʦʜʨʦʙʥʝʝ ʦʙ ʠʟʦʣʷʪʦʨʝ ʠ ʦ 
ʝʛʦ ʥʘʩʪʨʦʡʢʘʭ ʩʤ. ʦʧʠʩʘʥʠʝ ʘʜʨʝʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʄʂɿ. 

 
ʅʘʩʪʨʦʡʢʠ ʀʉʄ4: 

 
 

ʈʝʣʝ 1 ʅʘʩʪʨʦʡʢʘ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʝʣʝ1, ʜʠʩʢʨʝʪʥʦʩʪʴ - ʧʨʠʤʝʨʥʦ 1 ʩʝʢʫʥʜʘ. 

  

ʈʝʣʝ 2 ʅʘʩʪʨʦʡʢʘ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʝʣʝ 2. 
ɸʥʘʣʦʛʠʯʥʦ ʈʝʣʝ 1. 
 

ʐʣʝʡʬ 1 ʤʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 1 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 
ʂʨʦʤʝ ʪʦʛʦ ʧʝʨʚʳʡ ʰʣʝʡʬ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʯʠʪʳʚʘʪʝʣʴ iButton, ʚʳʙʨʘʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ ʚ ʵʪʦʤ ʤʝʥʶ: 

 

ʐʣʝʡʬ 2 ʤʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 2 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

ʀʟʦʣʷʪʦʨ 
(ʤʦʜʫʣʴ 
ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʳʢʘʥʠʷ) 

ʄʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠʟʦʣʷʪʦʨʘ. 
ʇʦʜʨʦʙʥʝʝ ï ʩʤ. ʦʧʠʩʘʥʠʝ ʄʂɿ. 

ʈʝʞʠʤ ɿʜʝʩʴ ʟʘʜʘʝʪʩʷ ʨʝʞʠʤ ʨʘʙʦʪʳ ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʦʚ ʀʉʄ4. 

 
 
1. 48ʚ ʧʦʩʪʦʷʥʥʳʡ: ʨʝʞʠʤ ʢʦʤʤʫʪʘʮʠʠ ʥʘ ʥʘʛʨʫʟʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 48 ɺ. 
2. 24ʚ ʧʦʩʪʦʷʥʥʳʡ: ʨʝʞʠʤ ʢʦʤʤʫʪʘʮʠʠ ʥʘ ʥʘʛʨʫʟʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 24 ɺ. 
3. 12ʚ ʧʦʩʪʦʷʥʥʳʡ: ʨʝʞʠʤ ʢʦʤʤʫʪʘʮʠʠ ʥʘ ʥʘʛʨʫʟʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 12 ɺ. 
4. 220ʚ ʧʝʨʝʤʝʥʥʳʡ: ʨʝʞʠʤ ʢʦʤʤʫʪʘʮʠʠ ʥʘ ʥʘʛʨʫʟʢʫ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 
 220 ɺ. 
 
5. ʈʝʚʝʨʩʠʚʥʳʡ ʤʦʪʦʨ: ʚʳʙʠʨʘʝʪʩʷ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʨʝʣʝʡʥʦʤʫ ʚʳʭʦʜʫ 
ʨʝʚʝʨʩʠʚʥʦʛʦ ʧʨʠʚʦʜʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʝʨʝʧʦʣʶʩʦʚʢʦʡ. 
6. ʅʝ ʢʦʥʪʨ. ʚʢʣʶʯʝʥʥʳʡ ʈ1: ʦʧʮʠʷ ʦʪʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʦʙʨʳʚʘ ʥʘʛʨʫʟʢʠ ʥʘ 
ʚʢʣʶʯʝʥʥʦʤ ʈʝʣʝ 1. 
7. ʅʝ ʢʦʥʪʨ. ʚʢʣʶʯʝʥʥʳʡ ʈ2: ʦʧʮʠʷ ʦʪʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʦʙʨʳʚʘ ʥʘʛʨʫʟʢʠ ʥʘ 
ʚʢʣʶʯʝʥʥʦʤ ʈʝʣʝ 2. 
8. ʀʛʥʦʨ. ʈ1.1 ʦʙʨʳʚ: ʦʧʮʠʷ ʦʪʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʦʙʨʳʚʘ ʥʘʛʨʫʟʢʠ ʥʘ ʧʣʝʯʝ NO 
ʈʝʣʝ 1. 
9. ʀʛʥʦʨ. ʈ1.2 ʦʙʨʳʚ: ʦʧʮʠʷ ʦʪʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʦʙʨʳʚʘ ʥʘʛʨʫʟʢʠ ʥʘ ʧʣʝʯʝ NC 
ʈʝʣʝ 1. 
10. ʀʛʥʦʨ. ʈ2.1 ʦʙʨʳʚ: ʦʧʮʠʷ ʦʪʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʦʙʨʳʚʘ ʥʘʛʨʫʟʢʠ ʥʘ ʧʣʝʯʝ NO 
ʈʝʣʝ 2. 
11. ʀʛʥʦʨ. ʈ2.2 ʦʙʨʳʚ: ʦʧʮʠʷ ʦʪʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʦʙʨʳʚʘ ʥʘʛʨʫʟʢʠ ʥʘ ʧʣʝʯʝ NC 
ʈʝʣʝ 2. 
ɽʩʣʠ ʟʘʜʘʥ ʨʝʞʠʤ çʈʝʚʝʨʩʠʚʥʳʡ ʤʦʪʦʨè, ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʈʝʣʝ1 ʩ ʢʦʥʪʨʦʣʝʤ 
ʦʙʨʳʚʘ ʥʘʛʨʫʟʢʠ. ʇʨʠ ʵʪʦʤ ʥʝ ʜʝʡʩʪʚʫʶʪ ʥʘʩʪʨʦʡʢʠ ʧʧ. 6 ï 11. 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 
 

8.6.16 ʀʉʄ5 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ-5 + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʀʉʄ-5 + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ɸʜʨʝʩʥʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 
ʩʨʝʜʩʪʚ ʦʧʦʚʝʱʝʥʠʷ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʧʝʡ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʚ ʚʳʢʣʶʯʝʥʥʦʤ, ʪʘʢ ʠ ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʤʝʝʪ ʜʚʘ 
ʚʩʪʨʦʝʥʥʳʭ ʰʣʝʡʬʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ ʩʯʠʪʳʚʘʪʝʣʷ iButton (Touch memory). 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʀʉʄ-5.ʪʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʣʠ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʋʩʪʨʦʡʩʪʚʦ ʩ 24 ʯʘʩʦʚʦʡ ʦʭʨʘʥʦʡè. 

ʀʉʄ-5.ʨʝʣʝ1 ɺʳʭʦʜ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʀʉʄ-5.ʨʝʣʝ2 ɺʳʭʦʜ. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

ʀʉʄ-5.1.1 
ʣʠʙʦ 
ʀʉʄ4.iButton 

ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʧʝʨʚʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 4, 8, 9. 
ʉʨʘʙʦʪʘʣ ʦʜʠʥ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7. 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 
ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʚʳʡ ʰʣʝʡʬ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʢʘʢ ʩʯʠʪʳʚʘʪʝʣʴ iButton, ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ / ʩʥʷʪʠʷ ʦʙʣʘʩʪʠ ʥʘ ʦʭʨʘʥʫ / ʩ ʦʭʨʘʥʳ, ʝʩʣʠ 
ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʋʉʂ (ʩʯʠʪʳʚʘʪʝʣʴ). 

ʀʉʄ-5.1.2 ʈʘʙʦʪʘʝʪ ʢʘʢ: 
ʉʨʘʙʦʪʘʣ ʚʪʦʨʦʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 1, 2. 
ʉʨʘʙʦʪʘʣʦ 2 ʠ ʙʦʣʝʝ ʠʟʚʝʱʘʪʝʣʝʡ ʥʘ ʰʣʝʡʬʝ 1 ï ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 5, 6, 7 (ʧʨʠ 
ʵʪʦʤ ʀʉʄ-5.1.1 ʪʘʢʞʝ ʦʩʪʘʝʪʩʷ ʩʨʘʙʦʪʘʚʰʠʤ). 
ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʣʶʙʦʡ ʠʟʚʝʱʘʪʝʣʴ. 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 
ɽʩʣʠ ʧʝʨʚʳʡ ʰʣʝʡʬ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʚ ʨʝʞʠʤʘʭ ʰʣʝʡʬʘ 3, 4, 8, 9 ʠ ʢʘʢ 
ʩʯʠʪʳʚʘʪʝʣʴ iButton: 
ʊʉ ʥʝ ʨʘʙʦʪʘʝʪ. 

ʀʉʄ-5.2.1 ɸʥʘʣʦʛʠʯʥʦ ʀʉʄ-5.1.1, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

ʀʉʄ-5.2.2 ɸʥʘʣʦʛʠʯʥʦ ʀʉʄ-5.1.2, ʪʦʣʴʢʦ ʜʣʷ ʰʣʝʡʬʘ 2. 

 
ʅʘʩʪʨʦʡʢʠ ʀʉʄ-5: 
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ʈʝʣʝ 1 ʅʘʩʪʨʦʡʢʘ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʝʣʝ1, ʜʠʩʢʨʝʪʥʦʩʪʴ ï ʧʨʠʤʝʨʥʦ 1 ʩʝʢʫʥʜʘ. 

 

ʈʝʣʝ 2 ʅʘʩʪʨʦʡʢʘ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʝʣʝ 2. 
ɸʥʘʣʦʛʠʯʥʦ ʈʝʣʝ 1. 
 

ʐʣʝʡʬ 1 ʤʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 1 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 
ʂʨʦʤʝ ʪʦʛʦ ʧʝʨʚʳʡ ʰʣʝʡʬ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʯʠʪʳʚʘʪʝʣʴ iButton, ʚʳʙʨʘʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ ʚ ʵʪʦʤ ʤʝʥʶ: 

 

ʐʣʝʡʬ 2 ʤʝʥʶ ʜʣʷ ʟʘʜʘʥʠʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʣʝʡʬʘ 2 (ʰʣʝʡʬ ʙʝʟ ʧʠʪʘʥʠʷ). 
ʇʦ ʥʘʩʪʨʦʡʢʝ ʩʤ. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʙʝʟʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 
 

ʈʝʣʝ 1 ʊʦʢ ɿʜʝʩʴ ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 
"ʆʙʨʳʚ" ʥʘ ɺʳʭʦʜʝ 1 ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

 
 
ʇʦʨʦʛ. ɿʘʜʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʪʦʢ ʥʘʛʨʫʟʢʠ ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʝʦʙʭʦʜʠʤʳʡ 
ʜʣʷ ʦʪʩʫʪʩʪʚʠʷ ʠʥʜʠʢʘʮʠʠ "ʆʙʨʳʚ" ʥʘ ɺʳʭʦʜʝ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʫʤʦʣʯʘʥʠʶ 
ʫʩʪʘʥʦʚʣʝʥʦ 5 ʤɸ. 
ɼʝʣʴʪʘ. ɿʘʜʘʝʪ ʚʝʣʠʯʠʥʫ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘ ʢʦʪʦʨʫʶ ʪʦʢʘ ʥʘʛʨʫʟʢʠ ʚʦ ʚʢʣʶʯʝʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ ʟʘ 5 ʩ ʚʳʭʦʜ ʙʫʜʝʪ ʠʥʜʠʮʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ "ʆʙʨʳʚ" ï ʜʣʷ ɺʳʭʦʜʘ 1 ʠ 2 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 1920 ʤɸ, ʪ.ʝ., ʬʘʢʪʠʯʝʩʢʠ, ʠʥʜʠʢʘʮʠʷ 
ʩʦʩʪʦʷʥʠʷ "ʆʙʨʳʚ" ʧʨʠ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʪʦʢʘ ʥʘʛʨʫʟʢʠ ʦʪʢʣʶʯʝʥʘ. 
 

ʈʝʣʝ 2 ʊʦʢ ɿʜʝʩʴ ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 
"ʆʙʨʳʚ" ʥʘ ɺʳʭʦʜʝ 2 ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 
ɸʥʘʣʦʛʠʯʥʦ ɺʳʭʦʜʫ 1. 
 

ʈʝʞʠʤ ɿʜʝʩʴ ʟʘʜʘʝʪʩʷ ʨʝʞʠʤ ʨʘʙʦʪʳ ɺr ʭʦʜʦʚ ʀʉʄ5. 

 
 
1. U=12ʚ ʧʦʩʪʦʷʥʥʳʡ: ɺʳʭʦʜ 1 ʙʫʜʝʪ ʠʥʜʠʮʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ "ʦʰʠʙʢʘ ʧʠʪʘʥʠʷ" ʧʨʠ 
ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ ʀʉʄ5 ʦʪ 18 ʜʦ 28 ɺ. 
2. U=24ʚ ʧʦʩʪʦʷʥʥʳʡ: ɺʳʭʦʜ 1 ʙʫʜʝʪ ʠʥʜʠʮʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ "ʦʰʠʙʢʘ ʧʠʪʘʥʠʷ" ʧʨʠ 
ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ ʀʉʄ5 ʦʪ 10 ʜʦ 15 ɺ. 
3. U=ʥʝʠʟʚ.: ʢʦʥʪʨʦʣʴ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʦʪʢʣʶʯʝʥ. 
4. ɺʳʭʦʜ1 ʠʥʚʝʨʪʠʨʦʚʘʥ: ɿʘʜʘʝʪ ʠʥʚʝʨʩʠʶ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ɺʳʭʦʜʘ 1. ʇʨʠ 
ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʧʮʠʠ ɺʳʭʦʜ 1 ʚ ʚʳʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʢʣʶʯʝʥ, ʚʦ ʚʢʣʶʯʝʥʥʦʤ - 
ʚʳʢʣʶʯʝʥ (ʠʣʠ ʤʠʛʘʝʪ, ʝʩʣʠ ʥʘʩʪʨʦʝʥ ʠʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤ). ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ 
ʨʝʘʣʠʟʦʚʘʪʴ ʤʠʛʘʥʠʝ ʪʘʙʣʠʯʝʢ çɺʳʭʦʜè ʧʨʠ ʧʦʞʘʨʝ. 
5. ɺʳʭʦʜ2 ʠʥʚʝʨʪʠʨʦʚʘʥ: ɿʘʜʘʝʪ ʠʥʚʝʨʩʠʶ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ɺʳʭʦʜʘ 2. ɸʥʘʣʦʛʠʯʥʦ 
ɺʳʭʦʜʫ 1. 
6. ɺʳʭʦʜ1 ʀʛʥʦʨ. ʆʙʨʳʚ: ʆʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʢʦʥʪʨʦʣʷ ʦʙʨʳʚʘ ʜʣʷ ɺʳʭʦʜʘ 1, ʚ 
ʚʳʢʣʶʯʝʥʥʦʤ ʠ ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʚʳʙʦʨʝ ʦʧʮʠʠ ʥʘ ɺʳʭʦʜʝ 1ʥʝ 
ʦʩʫɦʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʦʙʨʳʚʘ. 
7. ɺʳʭʦʜ1 ʀʛʥʦʨ. ʂɿ: ʆʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʢʦʥʪʨʦʣʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʜʣʷ ɺʳʭʦʜʘ 
1, ʚ ʚʳʢʣʶʯʝʥʥʦʤ ʠ ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʚʳʙʦʨʝ ʦʧʮʠʠ ʥʘ ɺʳʭʦʜʝ 1ʥʝ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 
8. ɺʳʭʦʜ2 ʀʛʥʦʨ. ʆʙʨʳʚ: ʆʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʢʦʥʪʨʦʣʷ ʦʙʨʳʚʘ ʜʣʷ ɺʳʭʦʜʘ 2, 
ʘʥʘʣʦʛʠʯʥʦ ɺʳʭʦʜʫ 1. 
9. ɺʳʭʦʜ2 ʀʛʥʦʨ. ʂɿ: ʆʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʢʦʥʪʨʦʣʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʜʣʷ ɺʳʭʦʜʘ 
2, ʘʥʘʣʦʛʠʯʥʦ ɺʳʭʦʜʫ 1. 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 
 

8.6.17 ʆʉɿ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʆʉɿ + ʆʂ] Ÿ ʉʦʩʪʦʷʥʠʝ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʆʉɿ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ʆʧʦʚʝʱʘʪʝʣʴ ʩʚʝʪʦʟʚʫʢʦʚʦʡ. 
  
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʆʉɿ ʂʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʴ ʢʘʢ çʉʠʛʥʘʣʠʟʘʪʦʨè. ʀʤʝʝʪ 3 ʨʝʞʠʤʘ ʟʚʫʯʘʥʠʷ (ʇʦʞʘʨ, 
ʊʨʝʚʦʛʘ, ʅʝʠʩʧʨʘʚʥʦʩʪʴ), ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʝʤʫ ʦʪ ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʠ. 
ʋ ʆʉɿ ʥʝʪ ʦʪʜʝʣʴʥʦʛʦ ʊʉ çʊʘʤʧʝʨè, ʧʨʠ ʚʩʢʨʳʪʠʠ ʢʦʨʧʫʩʘ ʩʠʛʥʘʣ çʅʝʠʩʧʨʘʚʥʦʩʪʴè 
ʧʨʦʭʦʜʠʪ ʧʦ ʩʘʤʦʤʫ ʊʉ ʆʉɿ. 

 
ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʩʪʨʦʝʢ ʆʉɿ ʥʝ ʠʤʝʝʪ. 
 
 

8.6.18 ʄʇʊ-10 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʄʇʊ + ʆʂ] Ÿ ɺʩʪʨʦʝʥʥʳʝ ʊʉ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʄʇʊ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ʄʦʜʫʣʴ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʩ ʜʝʩʷʪʴʶ ʘʢʪʠʚʥʳʤʠ ʚʳʭʦʜʘʤʠ ʩ ʢʦʥʪʨʦʣʝʤ ʮʝʣʦʩʪʥʦʩʪʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʠʤʧʫʣʴʩʥʦʤ ʠ 
ʧʦʩʪʦʷʥʥʦʤ ʨʝʞʠʤʝ. 
ʄʇʊ-10 ʧʦʪʨʝʙʣʷʝʪ ʙʦʣʴʰʦʡ ʪʦʢ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʚʳʭʦʜʦʚ, ʧʦʵʪʦʤʫ, ʝʩʣʠ ʚʢʣʶʯʘʝʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʚʳʭʦʜʦʚ ʄʇʊ-
10, ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʨʝʞʠʤ 40 ɺ / 100 ʤɸ. 
 

ɺʥʠʤʘʥʠʝ! ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʄʇʊ-10, ʢʦʛʜʘ ʝʛʦ ʚʳʭʦʜʳ ʚʢʣʶʯʝʥʳ ʚ ʜʝʞʫʨʥʦʤ ʨʝʞʠʤʝ (ʠʥʚʝʨʪʠʨʦʚʘʥʳ). 
ʀʩʧʦʣʴʟʫʡʪʝ ʝʛʦ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʚ ʪʨʝʚʦʞʥʦʤ ʨʝʞʠʤʝ ʠʣʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʊʘʤʧʝʨ ɼʘʪʯʠʢ ʚʩʢʨʳʪʠʷ ʢʦʨʧʫʩʘ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ɺʭʦʜ 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʣʠ çʊʨʝʚʦʞʥʳʡè ʩ ʦʧʮʠʝʡ çʋʩʪʨʦʡʩʪʚʦ ʩ 24 ʯʘʩʦʚʦʡ ʦʭʨʘʥʦʡè. 

ɺʳʭʦʜ 1 
é  
ɺʳʭʦʜ 10 

ʄʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʣʶʙʦʡ ʚʳʭʦʜ (ʥʦ ʥʝ ʩʠʛʥʘʣʠʟʘʪʦʨ). 

 
ʅʘʩʪʨʦʡʢʠ ʄʇʊ-10: 

 
 
ʚ ʥʘʩʪʨʦʡʢʘʭ ʤʦʞʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 10 ʚʳʭʦʜʦʚ ʄʇʊ-10 ʫʢʘʟʘʪʴ ʨʝʞʠʤ ʝʛʦ ʨʘʙʦʪʳ: 
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ʄʦʱʥʳʡ 
(ʧʦ ʫʤʦʣʯʘʥʠʶ) 

ʈʝʞʠʤ ʨʘʙʦʪʳ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʤʘʣʦʝ ʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ, 
ʦʙʳʯʥʦ ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʧʠʨʦʧʘʪʨʦʥʘʤ ɸʋʇ. 
ɺʳʜʘʝʪ ʩʚʳʰʝ 500 ʤɸ ʚ ʠʤʧʫʣʴʩʝ 0,8 ʩʝʢʫʥʜ. 
ʄʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʧʦʩʪʦʷʥʥʦʤ ʠ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʘʭ. 

ʇʨʦʩʪʦʡ ʈʝʞʠʤ ʨʘʙʦʪʳ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʩʨʝʜʥʶʶ ʥʘʛʨʫʟʢʫ, ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʦʧʦʚʝʱʘʪʝʣʝʡ. 
ɺʳʜʘʝʪ ʩʚʳʰʝ 100 ʤɸ ʚ ʠʤʧʫʣʴʩʝ 0,8 ʩʝʢʫʥʜ. 
ʄʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʧʦʩʪʦʷʥʥʦʤ ʠ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʘʭ. 

ɻʨʫʧʧʦʚʦʡ ɺʢʣʶʯʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʝ ʚʳʭʦʜʳ ʩ ʧʨʠʟʥʘʢʦʤ çʛʨʫʧʧʦʚʦʡè ʥʘ ʄʇʊ. 
ʈʝʞʠʤ ʨʘʙʦʪʳ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʤʘʣʫʶ ʥʘʛʨʫʟʢʫ, ʪ.ʢ. ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʪʦʛʦ 
ʚʳʭʦʜʘ, 100 ʤɸ ʜʝʣʷʪʩʷ ʥʘ ʚʩʶ ʛʨʫʧʧʫ ʦʧʦʚʝʱʘʪʝʣʝʡ. 
ɼʘʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʄʇʊ ʥʘ 
ʰʣʝʡʬʝ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘ ʰʣʝʡʬʘ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʆʧʮʠʠ ʜʣʷ 
ʩʧʝʮʠʘʣʠʩʪʦʚ. 

 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʚʳʭʦʜʦʚ ʄʇʊ-10 ʩʤ. ʚ ʝʛʦ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʕʢʩʧʣʫʘʪʘʮʠʠ. 
 
ɺ ʥʘʩʪʨʦʡʢʘʭ ʄʇʊ-10 ʪʘʢʞʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʤʝʪʦʜ ʧʠʪʘʥʠʷ ʝʛʦ ʚʳʭʦʜʦʚ.  
 

 
 

ʆʪ ʘʜʨʝʩʥʦʛʦ 
ʰʣʝʡʬʘ 

ʇʨʠ ʨʘʙʦʪʝ ʄʇʊ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ. 

ɸʚʪʦʚʳʙʦʨ ɺʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ɺʥʝʰʥʝʝ ʧʠʪʘʥʠʝ ɼʣʷ ʧʠʪʘʥʠʷ ʚʳʭʦʜʦʚ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ. 

 
 (ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʢʩʪʦʚʳʝ ʟʘʤʝʯʘʥʠʷ ʥʘ ʨʠʩʫʥʢʝ: 

 
 

8.6.19 ʄʂɿ 

(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʄʂɿ + ʆʂ] Ÿ ʉʦʩʪʦʷʥʠʝ) 
(Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ [ʂɸ2 ʠʣʠ ʇʇʂ] Ÿ [ʄʂɿ + F4] Ÿ ʅʘʩʪʨʦʡʢʠ) 
ʄʦʜʫʣʴ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʠʟʦʣʷʪʦʨ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʫʯʘʩʪʢʘ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ ʚ 
ʩʦʩʪʦʷʥʠʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʂɿ). 
ʅʝʢʦʪʦʨʳʝ ʘʜʨʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʳʭʦʜʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʰʣʝʡʬʦʚ ʫ ʇʇʂ-ʄ, ʇʇʂ-ɽ ʠ ʂɸ2, ʪʘʢʞʝ ʠʤʝʶʪ 
ʚʩʪʨʦʝʥʥʳʝ ʠʟʦʣʷʪʦʨʳ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʂɿ, ʠʟʦʣʠʨʫʶʪʩʷ ʫʯʘʩʪʢʠ ʰʣʝʡʬʘ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʜʚʫʤʷ ʤʦʜʫʣʷʤʠ ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʳʢʘʥʠʷ. 
 
ɼʦʩʪʫʧʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ: 
 

ʄʂɿ ɽʜʠʥʩʪʚʝʥʥʦʝ ʊʉ ʵʪʦʛʦ ʤʦʜʫʣʷ, ʦʪ ʥʝʛʦ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʂɿ 
ʥʘ ʫʯʘʩʪʢʝ ʰʣʝʡʬʘ, ʧʨʠʤʳʢʘʶʱʝʤ ʢ ʄʂɿ. ʆʙʳʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʘʢ ʊʉ 
ɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. ʄʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʚ ʦʪʜʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʜʣʷ ʢʦʥʪʨʦʣʷ 
ʩʦʩʪʦʷʥʠʷ ʘʜʨʝʩʥʦʛʦ ʰʣʝʡʬʘ. 

 
ʅʘʩʪʨʦʡʢʠ ʄʂɿ: 
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ʇʦ ʫʤʦʣʯʘʥʠʶ ʈʝʞʠʤ ʨʘʙʦʪʳ ʄʂɿ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʭʦʜʥʦʤʫ, ʪ. ʝ. ʜʝʡʩʪʚʫʶʪ ʥʘʩʪʨʦʡʢʠ, 
ʟʘʧʠʩʘʥʥʳʝ ʚ ʩʘʤʦʤ ʄʂɿ. ʕʪʘ ʥʘʩʪʨʦʡʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʦʚʳʤ 
ʜʦʙʘʚʣʷʝʤʳʤ ʄʂɿ. ʊʘʢʞʝ ʦʥʘ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʄʂɿ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʠ 
ʧʨʠ ʵʪʦʤ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʘʤʦʛʦ ʄʂɿ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʩʪʨʦʡʢʝ çɸʚʪʦè. 

ɸʚʪʦ ʉʪʘʥʜʘʨʪʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʄʂɿ: ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʟʨʳʚʘʝʪ 
ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ (ʧʦ ʧʣʶʩʦʚʦʡ ʣʠʥʠʠ), ʝʩʣʠ ʦʙʥʘʨʫʞʝʥʦ ʂɿ. ʊʝʤ ʩʘʤʳʤ, 
ʠʟʦʣʠʨʫʝʪʩʷ ʧʦʚʨʝʞʜʝʥʥʳʡ ʫʯʘʩʪʦʢ ʰʣʝʡʬʘ. ɽʩʣʠ ʂɿ ʧʨʦʠʟʦʰʣʦ ʤʝʞʜʫ 
ʜʚʫʤʷ ʄʂɿ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʄʂɿ, ʪʦ ʦʙʘ ʊʉ çʄʂɿè 
ʚʳʜʘʜʫʪ ʩʠʛʥʘʣ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. ʇʨʠ ʵʪʦʤ ʊʉ çʐʣʝʡʬ 1è ʠ çʐʣʝʡʬ 2è 

ɺʩʝʛʜʘ ʧʨʦʟʨʘʯʝʥ ʈʝʞʠʤ ʦʪʢʣʶʯʝʥʥʦʛʦ ʄʂɿ. ʄʦʜʫʣʴ ʥʝ ʠʟʦʣʠʨʫʝʪ ʧʦʚʨʝʞʜʝʥʥʳʡ ʫʯʘʩʪʦʢ 
ʰʣʝʡʬʘ. 

ʈʘʟʦʨʚʘʪʴ ʣʠʥʠʶ ʄʂɿ ʚʩʝʛʜʘ ʨʘʟʨʳʚʘʝʪ ʰʣʝʡʬ ʧʦ ʧʣʶʩʦʚʦʡ ʣʠʥʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 
ʝʩʪʴ ʂɿ ʠʣʠ ʥʝʪ. ʕʪʦʪ ʨʝʞʠʤ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʪʢʣʶʯʝʥʠʷ ʯʘʩʪʠ ʰʣʝʡʬʘ. 

 
ʊʉ çʀʟʦʣʷʪʦʨè ʚ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʠʤʝʶʱʠʭ ʚʩʪʨʦʝʥʥʳʝ ʤʦʜʫʣʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʠʤʝʶʪ ʘʥʘʣʦʛʠʯʥʳʝ 
ʥʘʩʪʨʦʡʢʠ. 
 
 

ɺʥʠʤʘʥʠʝ! ʈʝʞʠʤʳ çɺʩʝʛʜʘ ʧʨʦʟʨʘʯʝʥè ʠ çʈʘʟʦʨʚʘʪʴ ʣʠʥʠʶè ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ 
ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʄʂɿ ï çɸʚʪʦè ʠ çʇʦ ʫʤʦʣʯʘʥʠʶè. 

 

ʇʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʤʝʞʜʫ ʜʚʫʤʷ ʄʂɿ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʄʂɿ, ʊʉ çɸʜʨʝʩʥʳʡ ʰʣʝʡʬ 1è ʠ çɸʜʨʝʩʥʳʡ 
ʰʣʝʡʬ 2è ʙʫʜʫʪ ʚʳʜʘʚʘʪʴ çʆʙʨʳʚè, ʪ. ʢ. ʬʘʢʪʠʯʝʩʢʠ ʰʣʝʡʬ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʦʨʚʘʥʥʳʤ. 

 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
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8.7 ʇʦʣʴʟʦʚʘʪʝʣʠ 

8.7.1 ʉʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʧʦʣʴʟʦʚʘʪʝʣʠ) 
ʄʝʥʶ ʦʪʦʙʨʘʞʘʝʪ ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

 
 

F1 ɼʦʙʘʚʠʪʴ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʠ ʵʪʦʤ ʤʳ ʧʦʧʘʜʘʝʤ ʩʨʘʟʫ ʚ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ: 

 

F3 ɼʣʷ ʫʜʘʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʝʛʦ ʢʫʨʩʦʨʦʤ ʠ ʥʘʞʘʪʴ F3: 

 
 
ɺ ʩʧʠʩʢʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʩʣʝ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ - ʥʘʙʦʨ ʙʫʢʚ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫ ʥʠʭ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʠ 
ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ: 
çpè - ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʩʪʴ ʧʠʥ-ʢʦʜ. 
çlè - ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʢʦʥʩʦʣʴ ʇʇʂ ʠʣʠ ʥʘ WEB ʠʥʪʝʨʬʝʡʩ. 
çwè - ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʩʪʴ ʟʘʜʘʥʥʘʷ ʙʝʩʢʦʥʪʘʢʪʥʘʷ ʢʘʨʪʘ ʩ ʠʥʪʝʨʬʝʡʩʦʤ Wiegand 26. 
çtè - ʫ ʧʦʣʴʟʦʚʘʪʝʣ ̫ʝʩʪʴ ʪʘʙʣʝʪʢʘ iButton (ʢʣʶʯ Touch memory). 
ɺʩʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʯʝʤ 
ʙʦʣʴʰʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʝʤ ʙʦʣʴʰʝ ʦʥ ʟʘʥʠʤʘʝʪ ʧʘʤʷʪʠ. 
 
ɽʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʟʘʜʘʥʦ ʠʤʷ, ʪʦ ʦʥ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʢʦʥʩʦʣʠ ʢʘʢ çN. ʇʦʣʴʟʦʚʘʪʝʣʴè, ʛʜʝ N - ʝʛʦ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 
ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ.  
ɺ ʂʦʥʩʦʣʠ ʇʇʂ: ʥʦʤʝʨʘ ʫʜʘʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ. ʅʦʤʝʨ ʩʦʟʜʘʚʘʝʤʦʛʦ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʩʝʛʜʘ ʚʦʟʨʘʩʪʘʝʪ ʥʘ ʝʜʠʥʠʮʫ ʦʪ ʧʦʩʣʝʜʥʝʛʦ ʩʦʟʜʘʥʥʦʛʦ (ʪ.ʝ. ʥʦʚʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʟʘʥʠʤʘʝʪ ʥʦʤʝʨ 
ʫʜʘʣʝʥʥʦʛʦ). 
ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʘʠʤʝʥʴʰʠʡ ʩʚʦʙʦʜʥʳʡ ʥʦʤʝʨ, ʪ. ʝ. 
ʥʦʤʝʨʘ ʫʜʘʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʥʦʚʳʭ. 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʠʢʦʛʜʘ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɼʦʙʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʟʘʧʠʩʴ ʠ ʯʪʝʥʠʝ ʚʩʝʡ ɹɼ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʫʟʣʘ 
çʇʦʣʴʟʦʚʘʪʝʣʠè: 

 
 
ʋʜʘʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʟ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʦʟʤʦʞʥʦ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʘʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 
ʥʝʢʦʪʦʨʳʭ ʧʨʠʙʦʨʘʭ (ʇʇʂ-ɽ ʠ ʇʇʂ-ʄ) ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʯʠʪʳʚʘʥʠʷ ʠ ʟʘʧʠʩʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
ʯʝʨʝʟ ʵʪʦ ʞʝ ʤʝʥʶ: 

 

8.7.2 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʧʦʣʴʟʦʚʘʪʝʣʠ Ÿ [ʧʦʣʴʟʦʚʘʪʝʣʴ]) 
ɺ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʟʘʛʦʣʦʚʢʝ ʫʢʘʟʘʥ ʝʛʦ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʚ ʙʘʟʝ ʜʘʥʥʳʭ: 
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ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʟʘʜʘʥʥʳʝ ʝʤʫ ʥʘʩʪʨʦʡʢʠ, ʠʣʠ ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ: 
 

ʀʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʂʘʢ ʚʚʦʜʠʪʴ ʠʤʝʥʘ ʩ ʢʣʘʚʠʘʪʫʨʳ ʩʤ. ʚ ʨʘʟʜʝʣʝ ʅʘʟʥʘʯʝʥʠʝ ʢʣʘʚʠʰ. 

 
çʆʂè ï ʧʦʜʪʚʝʨʜʠʪʴ ʠʟʤʝʥʝʥʠʷ, çʉè - ʚʳʡʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʫʞʥʦ ʩʪʝʨʝʪʴ ʚʩʝ ʩʠʤʚʦʣʳ ʠ 
ʥʘʞʘʪʴ çʆʂè, ʣʠʙʦ ʥʘʞʘʪʴ F3. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʝʪ 
ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʢʘʢ çN. ʇʦʣʴʟʦʚʘʪʝʣʴè, ʛʜʝ N ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʇʠʥ-ʢʦʜ ɿʘʜʘʝʪ ʧʠʥ-ʢʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʫʣʠ ʚʧʝʨʝʜʠ ʧʠʥ-ʢʦʜʘ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʥʘ ʧʠʥ-ʢʦʜʘ - 8 ʩʠʤʚʦʣʦʚ: 

 
F3 ï ʫʜʘʣʠʪʴ ʧʠʥ-ʢʦʜ. 

ɹʝʩʢʦʥʪʘʢʪʥʘʷ 
ʢʘʨʪʘ 

ɿʘʢʨʝʧʣʷʝʪ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʙʝʩʢʦʥʪʘʢʪʥʫʶ ʢʘʨʪʫ ʩ ʠʥʪʝʨʬʝʡʩʦʤ Wiegand 26 
ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʧʦ F4 ʩʯʠʪʳʚʘʪʝʣʴ: 

 
ʋʉʂ: ʉʯʠʪʳʚʘʪʝʣʴ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʚʝʩʪʠ ʢʦʜ ʢʘʨʪʳ ʚ ʙʘʟʫ ʇʇʂ. 
F3 ï ʫʜʘʣʠʪʴ ʢʦʜ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʢʘʨʪʳ ʠʟ ʥʘʙʦʨʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 
ʧʦʣʴʟʦʚʘʪʝʣʷ. 
ɺʥʠʤʘʥʠʝ! ʏʪʦʙʳ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘʩʪʨʦʡʢʠ, ʠ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʵʪʦʪ 
ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʯʠʪʘʪʴ ʧʦʚʪʦʨʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʡʪʠ ʠʟ ʤʝʥʶ çʇʦʣʴʟʦʚʘʪʝʣʠè. 
F4 ï ʚʳʙʨʘʪʴ ʋʉʂ, ʩ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʙʝʩʢʦʥʪʘʢʪʥʦʡ 
ʢʘʨʪʳ. 
ɺʥʠʤʘʥʠʝ! ʉʯʠʪʳʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥ ʜʦʙʘʚʣʝʥ ʚ 
ʦʙʣʘʩʪʴ! 
ɺ ʢʦʥʩʦʣʠ ʇʇʂ ʩʯʠʪʳʚʘʪʝʣʠ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʢʘʨʪ ʟʘʜʘʶʪʩʷ 
ʪʦʣʴʢʦ ʟʜʝʩʴ. ɺʳʙʨʘʥʥʳʡ ʧʦ F4 ʩʯʠʪʳʚʘʪʝʣʴ ʩʯʠʪʘʝʪʩʷ ʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʚʚʦʜʘ 
ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ʊʘʙʣʝʪʢʘ (iButton) ɿʘʢʨʝʧʣʷʝʪ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʣʶʯ Touch memory ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʧʦ F4 
ʩʯʠʪʳʚʘʪʝʣʴ. 

 
ʋʉʂ: ʉʯʠʪʳʚʘʪʝʣʴ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʥʝʩʪʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ iButton ʚ ʙʘʟʫ 
ʇʇʂ. 
F3 ï ʫʜʘʣʠʪʴ ʢʦʜ ʢʣʶʯʘ Touch memory ʠʟ ʥʘʙʦʨʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 
ʧʦʣʴʟʦʚʘʪʝʣʷ. 
ɺʥʠʤʘʥʠʝ! ʏʪʦʙʳ ʩʦʭʨʘʥʠʣʠʩʴ ʥʘʩʪʨʦʡʢʠ, ʠ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʵʪʦʪ 
ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʯʠʪʘʪʴ ʧʦʚʪʦʨʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʡʪʠ ʠʟ ʤʝʥʶ çʇʦʣʴʟʦʚʘʪʝʣʠè. 
F4 ï ʚʳʙʨʘʪʴ ʩʯʠʪʳʚʘʪʝʣʴ iButton, ʩ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʦʜ ʢʣʶʯʘ Touch 
memory. 
ɺʥʠʤʘʥʠʝ! ʉʯʠʪʳʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥ ʜʦʙʘʚʣʝʥ ʚ 
ʦʙʣʘʩʪʴ! 
ɺ ʢʦʥʩʦʣʠ ʇʇʂ ʩʯʠʪʳʚʘʪʝʣʠ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ iButton 
ʟʘʜʘʶʪʩʷ ʪʦʣʴʢʦ ʟʜʝʩʴ. ɺʳʙʨʘʥʥʳʡ ʧʦ F4 ʩʯʠʪʳʚʘʪʝʣʴ ʩʯʠʪʘʝʪʩʷ ʥʘʟʥʘʯʝʥʥʳʤ 
ʜʣʷ ʚʚʦʜʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ɺʭʦʜ ʚ ʤʝʥʶ ʆʧʮʠʷ ʨʘʟʨʝʰʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʭʦʜʠʪʴ ʚ ʤʝʥʶ ʧʦ ʧʠʥ-ʢʦʜʫ ʠʣʠ ʚʩʪʨʦʝʥʥʦʤʫ 
ʚ ʇʇʂ ʋʉʂ (ʝʩʣʠ ʝʩʪʴ). ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʇʋʆ-03. 

ʂʦʥʪʨʦʣʴ ʥʘʨʷʜʘ ʕʪʦʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʳʪʠʷ çʅʘʨʷʜ 
ʧʨʠʙʳʣè, ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ ʚ ʞʫʨʥʘʣ ʠʣʠ ʥʘ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. 

ʋʨʦʚʥʠ 
ʜʦʩʪʫʧʘ: 

ɿʘʛʦʣʦʚʦʢ ʨʘʟʜʝʣʘ ʩ ʫʨʦʚʥʷʤʠ ʜʦʩʪʫʧʘ. ʇʦʩʣʝ ʥʝʛʦ ʩʣʝʜʫʶʪ ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ 
ʜʘʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʨʦʚʥʠ ʜʦʩʪʫʧʘ. 

ʋɼ NN ʋʨʦʚʥʠ ʜʦʩʪʫʧʘ (ʜʦ ʚʦʩʴʤʠ ʧʫʥʢʪʦʚ). 
ʕʪʠ ʧʫʥʢʪʳ ʤʝʥʶ ʠʛʨʘʶʪ ʠʥʬʦʨʤʘʪʠʚʥʫʶ ʨʦʣʴ (ʧʨʦʩʤʦʪʨ ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʋɼ), ʘ 
ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʦʪʢʨʝʧʠʪʴ ʋɼ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
ɼʣʷ ʦʪʢʨʝʧʣʝʥʠʷ ʋɼ ʚʳʙʝʨʠʪʝ ʝʛʦ ʚ ʤʝʥʶ ʠ ʥʘʞʤʠʪʝ ʆʂ: 
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ɼʦʙʘʚʠʪʴ ʫʨʦʚʝʥʴ 
ʜʦʩʪʫʧʘé 

ʇʦʩʣʝʜʥʠʡ ʧʫʥʢʪ ʤʝʥʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʣʫʞʠʪ ʜʣʷ ʧʨʠʢʨʝʧʣʝʥʠʷ ʥʦʚʳʭ ʫʨʦʚʥʝʡ 
ʜʦʩʪʫʧʘ ʢ ɻʪʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʩʦʜʝʨʞʘʪ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʣʝʡ. 

 
 

ʊʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ ɺ ʵʪʦ ʧʦʣʝ ʚʚʦʜʠʪʩʷ ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʪʧʨʘʚʢʠ 
ʧʦʣʴʟʦʚʘʪʝʣʶ SMS ʩʦʦʙʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ 
ʧʨʠʝʤʝ ʢʦʤʘʥʜ ʩ ʵʪʦʛʦ ʪʝʣʝʬʦʥʘ. 
ʇʦʣʝ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʥʘ ʧʨʠʙʦʨʘʭ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ GSM ʤʦʜʝʤʦʤ. 

ʌʠʣʴʪʨʳ ʨʘʩʩʳʣʢʠ 
ʩʦʦʙʱʝʥʠʡ 

ɿʘʜʘʝʪ ʪʠʧʳ ʧʦʣʫʯʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʦʦʙʱʝʥʠʡ. 
ʂʨʦʤʝ ʪʦʛʦ, ʬʠʣʴʪʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʫʨʦʚʥʷʤ ʜʦʩʪʫʧʘ, ʥʘʟʥʘʯʝʥʥʳʤ 
ʧʦʣʴʟʦʚʘʪʝʣʶ. ʊʦ ʝʩʪʴ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝ ʙʫʜʫʪ ʦʪʧʨʘʚʣʷʪʴʩʷ ʩʦʦʙʱʝʥʠʷ 
ʦʪ ʪʝʭ ʦʙʣʘʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʫ ʥʝʛʦ ʥʝʪ ʧʨʘʚ. 

ʉʯʠʪʘʪʴ iButton (ʢʥʦʧʢʘ) ɺʳʟʳʚʘʝʪ ʜʠʘʣʦʛ ʩʯʠʪʳʚʘʥʠʷ ʢʦʜʘ ʢʣʶʯʘ iButton ʩ ʚʳʙʨʘʥʥʦʛʦ 
ʩʯʠʪʳʚʘʪʝʣʷ: 

 
ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʦʢʥʘ ʤʦʞʥʦ ʩʨʘʟʫ ʧʦʜʥʦʩʠʪʴ ʢʣʶʯ ʢ ʩʯʠʪʳʚʘʪʝʣʶ. 
ɺʥʠʤʘʥʠʝ! ʉʯʠʪʳʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥ ʜʦʙʘʚʣʝʥ ʚ 
ʦʙʣʘʩʪʴ! 

ʉʯʠʪʘʪʴ Wiegand (ʢʥʦʧʢʘ) ɺʳʟʳʚʘʝʪ ʜʠʘʣʦʛ ʩʯʠʪʳʚʘʥʠʷ ʢʦʜʘ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʢʘʨʪʳ ʩ ʠʥʪʝʨʬʝʡʩʦʤ 
Wiegand 26 ʩ ʚʳʙʨʘʥʥʦʛʦ ʩʯʠʪʳʚʘʪʝʣʷ: 

 
ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʦʢʥʘ ʤʦʞʥʦ ʩʨʘʟʫ ʧʦʜʥʦʩʠʪʴ ʢʘʨʪʫ ʢ ʩʯʠʪʳʚʘʪʝʣʶ. 
ɺʥʠʤʘʥʠʝ! ʉʯʠʪʳʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥ ʜʦʙʘʚʣʝʥ ʚ 
ʦʙʣʘʩʪʴ! 

 

8.8 ʋʨʦʚʥʠ ʜʦʩʪʫʧʘ 

8.8.1 ʉʧʠʩʦʢ ʫʨʦʚʥʝʡ ʜʦʩʪʫʧʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʨʦʚʥʠ ʜʦʩʪʫʧʘ) 
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ʋʨʦʚʥʠ ʜʦʩʪʫʧʘ (ʋɼ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ, ʯʪʦʙʳ ʥʘʟʥʘʯʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʣʥʦʤʦʯʠʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ / ʩʥʷʪʠʷ ʠ ʥʘʭʦʞʜʝʥʠʷ 
ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ. 
ʄʝʥʶ ʦʪʦʙʨʘʞʘʝʪ ʩʧʠʩʦʢ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʭ ʫʨʦʚʥʝʡ ʜʦʩʪʫʧʘ: 

 
 

F1 ɼʦʙʘʚʠʪʴ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ. 

F3 ʋʜʘʣʠʪʴ ʚʳʙʨʘʥʥʳʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ. 

F4 ɿʘʜʘʪʴ ʠʤʷ ʚʳʙʨʘʥʥʦʤʫ ʫʨʦʚʥʶ ʜʦʩʪʫʧʘ. 

 
ʋʨʦʚʥʠ ʜʦʩʪʫʧʘ ʙʳʚʘʶʪ ʟʘʧʨʝʪʠʪʝʣʴʥʳʤʠ ʠ ʨʘʟʨʝʰʠʪʝʣʴʥʳʤʠ. 
ʀʟʥʘʯʘʣʴʥʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʠʯʝʛʦ ʥʝʣʴʟʷ ʜʝʣʘʪʴ (ʩʪʘʚʠʪʴ / ʩʥʠʤʘʪʴ / ʚʭʦʜʠʪʴ ʠ ʪ. ʜ.). 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʯʪʦ-ʪʦ, ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʨʘʟʨʝʰʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ. 
ʅʘʧʨʠʤʝʨ, ʭʦʜʠʪʴ ʧʦ ʚʩʝʤʫ ʟʜʘʥʠʶ. 
ʅʦ ʠʥʦʛʜʘ ʥʘʜʦ ʩʦʟʜʘʪʴ ʜʣʷ ʢʦʛʦ-ʪʦ ʠʩʢʣʶʯʝʥʠʝ, ʠ ʟʘʧʨʝʪʠʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʥʝʢʦʪʦʨʳʤʠ ʦʙʣʘʩʪʷʤʠ. 
ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʶʪ ʟʘʧʨʝʱʘʶʱʠʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ. 
ʕʪʦ ʧʨʦʱʝ, ʯʝʤ ʩʦʟʜʘʚʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʧʨʝʪʠʪʝʣʴʥʳʡ ʋɼ ʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʡ, ʯʝʤ ʨʘʟʨʝʰʠʪʝʣʴʥʳʡ. 
 
ʉʘʤʳʡ ʚʝʨʭʥʠʡ ʧʫʥʢʪ ʤʝʥʶ çʦʙʱʠʡ ʜʣʷ ʚʩʝʭ ʋɼè ï ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ 
ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʦʥ ʥʘʟʳʚʘʝʪʩʷ çʋɼ ʧʦ ʫʤʦʣʯʘʥʠʶè. ʀʟʥʘʯʘʣʴʥʦ ʦʥ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʠʭ ʧʨʘʚʠʣ. ʆʥ ʚʩʝʛʜʘ 
ʨʘʟʨʝʰʠʪʝʣʴʥʳʡ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʙʦʪʘʝʪ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʥʦ ʧʨʠ ʵʪʦʤ ʚ ʥʠʭ ʥʝ 
ʫʢʘʟʳʚʘʝʪʩʷ). ʅʘʩʪʨʦʡʢʘ ʵʪʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʤʝʥʴʰʝ ʦʧʝʨʘʮʠʡ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʳʭ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
 
ʇʨʠ ʥʘʞʘʪʠʠ F1 ʟʘʧʫʩʪʠʪʩʷ ʜʠʘʣʦʛ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ: 

 
 
ʇʦʩʣʝ ʚʳʙʦʨʘ ʪʠʧʘ ʋɼ ʤʳ ʧʝʨʝʡʜʝʤ ʚ ʦʢʥʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ. 

8.8.2 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʨʦʚʥʠ ʜʦʩʪʫʧʘ Ÿ [ʚʳʙʨʘʥʥʳʡ ʋɼ]) 
ʇʨʠ ʚʳʙʦʨʝ ʠʣʠ ʩʦʟʜʘʥʠʠ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ ʤʳ ʚʠʜʠʤ ʥʘ ʵʢʨʘʥʝ ʧʨʘʚʠʣʘ ʜʦʩʪʫʧʘ, ʪ. ʝ. ʩʧʠʩʦʢ ʦʙʣʘʩʪʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦʪ ʋɼ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʘ (ʟʘʧʨʝʱʘʶʱʠʝ ʠʣʠ ʨʘʟʨʝʰʘʶʱʠʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʋɼ): 

 
 
ɿʥʘʯʢʠ ʧʝʨʝʜ ʦʙʣʘʩʪʴʶ ʦʙʦʟʥʘʯʘʶʪ, ʯʪʦ ʤʦʞʝʪ (ʠʣʠ ʥʝ ʤʦʞʝʪ - ʜʣʷ ʟʘʧʨʝʱʘʶʱʝʛʦ ʋɼ) ʜʝʣʘʪʴ ʩ ʥʝʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢ 
ʢʦʪʦʨʦʤʫ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʜʘʥʥʳʡ ʋɼ. 
 

ʇʠʢʪ. ʆʧʠʩʘʥʠʝ ʨʘʟʨʝʰʝʥʥʦʛʦ (ʠʣʠ ʟʘʧʨʝʱʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ) 

 
ɺʭʦʜʠʪʴ ʚ ʦʙʣʘʩʪʴ 

 ʉʪʘʚʠʪʴ ʥʘ ʦʭʨʘʥʫ 

 ʉʥʠʤʘʪʴ ʩ ʦʭʨʘʥʳ 

 ʉʙʨʘʩʳʚʘʪʴ ʦʙʣʘʩʪʴ ʠ ʜʨʫʛʠʝ ʜʝʞʫʨʥʳʝ ʦʧʝʨʘʮʠʠ (ʩʪʘʚʠʪʴ ʊʉ ʚ ʨʝʤʦʥʪ ʠʣʠ ʥʘ 
ʜʝʞʫʨʩʪʚʦ) 

 
ʇʦʩʣʝ ʠʤʝʥʠ ʦʙʣʘʩʪʠ ʯʝʨʝʟ ʜʚʦʝʪʦʯʠʝ ʫʢʘʟʘʥ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʧʨʘʚʠʣ 
ʜʦʩʪʫʧʘ. 
 
ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʥʘ ʦʙʣʘʩʪʴ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʝʸ ʠ ʥʘʞʘʪʴ ʆʂ: 
ʇʝʨʚʳʤ ʚ ʩʧʠʩʢʝ ʧʦʢʘʟʘʥ ʚʳʙʨʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ: 

 
 
ɽʛʦ ʤʦʞʥʦ ʟʘʜʘʪʴ, ʥʘʞʘʚ ʢʥʦʧʢʫ ʆʂ ʥʘ ʩʪʨʦʢʝ ʚʨʝʤʝʥʥʦʛʦ ʛʨʘʬʠʢʘ: 

 
 
ɺʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ çɺʩʝʛʜʘè - ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʡ (ʝʛʦ ʥʝ ʥʫʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ). ɽʩʣʠ ʝʛʦ ʚʳʙʨʘʪʴ, ʪʦ ʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ ʥʝ 
ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ, ʠ ʚʳʙʨʘʥʥʳʝ ʧʨʘʚʘ ʙʫʜʫʪ ʘʢʪʠʚʥʳ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. ʇʦʜʨʦʙʥʝʝ ʧʨʦ ʥʘʩʪʨʦʡʢʫ ʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʩʤ. 
ʛʣʘʚʫ ɺʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ. 
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 8-99 

 
ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʧʨʝʜʝʣʝʥ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ ʧʨʘʚ ʜʦʩʪʫʧʘ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʥʫʞʥʦ ʩʦʙʩʪʚʝʥʥʦ ʟʘʜʘʪʴ ʵʪʠ ʧʨʘʚʘ: 

 
ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʛʘʣʦʯʢʦʡ ʧʨʘʚ, ʩʧʨʘʚʘ ʦʪ ʥʠʭ ʧʦʷʚʠʪʩʷ ʩʣʦʚʦ çʨʘʟʨʝʰʝʥʦè ʠʣʠ çʟʘʧʨʝʱʝʥʦè, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 
ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ. 
 
ʇʨʘʚʘ ʜʦʩʪʫʧʘ: 

ʇʨʘʚʦ ɼʝʡʩʪʚʠʝ ʧʨʘʚʘ (ʨʘʟʨʝʰʝʥʦ ʠʣʠ ʟʘʧʨʝʱʝʥʦ) 

ɺʦʡʪʠ ɺʭʦʜʠʪʴ ʚ ʦʙʣʘʩʪʴ, ʦʪʢʨʳʚʘʪʴ ʜʚʝʨʴ ʵʪʦʡ ʦʙʣʘʩʪʠ ʯʝʨʝʟ ʢʦʥʩʦʣʴ. 

ɺʟʷʪʴ ʉʪʘʚʠʪʴ ʦʙʣʘʩʪʴ ʥʘ ʦʭʨʘʥʫ. 

ʉʥʷʪʴ ʉʥʠʤʘʪʴ ʦʙʣʘʩʪʴ ʩ ʦʭʨʘʥʳ. 

ʉʙʨʦʩ ɺʳʧʦʣʥʷʪʴ ʩʙʨʦʩ ʦʙʣʘʩʪʠ ʠʣʠ ʊʉ ʚ ʦʙʣʘʩʪʠ (ʯʪʦʙʳ ʚʳʧʦʣʥʷʪʴ ʩʙʨʦʩ ʩ ʋʉʂ ʠʣʠ 
ʋʉʂ ʊɼ, ʥʫʞʥʦ ʩʥʷʪʴ ʛʘʣʦʯʢʠ ʩ ʧʨʘʚ ɺʦʡʪʠ, ɺʟʷʪʴ ʠ ʉʥʷʪʴ). 

ɺ ʨʝʤʦʥʪ 
(ʆʙʭʦʜ ʊʉ) 

ʉʪʘʚʠʪʴ ʚ ʨʝʤʦʥʪ ʠʣʠ (ʦʙʨʘʪʥʦ) ʥʘ ʜʝʞʫʨʩʪʚʦ ʊʉ ʵʪʦʡ ʦʙʣʘʩʪʠ.  

ʋʧʨʘʚʣʝʥʠʝ ʇʨʘʚʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʬʠʯʥʳʭ ʜʝʡʩʪʚʠʡ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʚʳʭʦʜʥʳʤʠ ʊʉ, 
ʢʦʪʦʨʳʝ ʥʘʭʦʜʪ̫ʩʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ (ʚʢʣʶʯʘʪʴ / ʚʳʢʣʶʯʘʪʴ ʨʝʣʝ ʠʣʠ ʆʉɿ, ʦʪʢʨʳʚʘʪʴ 
ʜʚʝʨʴ ʊɼ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʝʞʠʤ ʊɼ). 

ʇʨʦʩʤʦʪʨ ʇʦʣʴʟʦʚʘʪʝʣʴ ʩ ʧʨʘʚʦʤ ʧʨʦʩʤʦʪʨʘ ʦʙʣʘʩʪʠ ʩʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ 
ʦʙʣʘʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʥʝʡ. 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺʠʜ ʦʢʥʘ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 

 
 
 

ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʜʦʙʘʚʣʝʥʦ ʧʨʘʚʠʣʦ çʃʶʙʘʷ ʦʙʣʘʩʪʴè ʚ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ çʋɼ ʧʦ ʫʤʦʣʯʘʥʠʶè, ʪʦ ʜʣʷ ʣʶʙʦʛʦ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʫʪ ʨʘʟʨʝʰʝʥ rʚʩʝ ʦʪʤʝʯʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʵʪʦʤ ʧʨʘʚʠʣʝ. ʏʪʦʙʳ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ʢʦʪʦʨʦʤʫ ʯʪʦ-ʪʦ ʟʘʧʨʝʱʝʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʩʦʟʜʘʪʴ ʟʘʧʨʝʱʘʶʱʠʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʠ ʥʘʟʥʘʯʠʪʴ ʵʪʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ, 
ʣʠʙʦ ʫʙʨʘʪʴ ʧʨʘʚʠʣʦ çʃʶʙʘʷ ʦʙʣʘʩʪʴè ʠ ʥʘʩʪʨʦʠʪʴ ʨʘʟʨʝʰʠʪʝʣʴʥʳʝ ʫʨʦʚʥʠ ʜʦʩʪʫʧʘ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʦʙʣʘʩʪʷʤ. 

 

8.8.3 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʤʝʥʠ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʨʦʚʥʠ ʜʦʩʪʫʧʘ Ÿ F4) 
ɼʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʜʦʩʪʫʧʘ, ʢʨʦʤʝ çʦʙʱʠʡ ʜʣʷ ʚʩʝʭ ʋɼè, ʤʦʞʥʦ ʟʘʜʘʪʴ ʠʤʷ. 

 

 
 
ʂʘʢ ʚʚʦʜʠʪʴ ʠʤʝʥʘ ʩ ʢʣʘʚʠʘʪʫʨʳ ʩʤ. ʚ ʨʘʟʜʝʣʝ ʅʘʟʥʘʯʝʥʠʝ ʢʣʘʚʠʰ. 
 

ʆʂ ʇʦʜʪʚʝʨʜʠʪʴ ʚʚʦʜ ʠʤʝʥʠ. 

ʉ ɺʳʡʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

 
 

8.9 ɺʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ) 
ɺʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʨʦʚʥʷʤʠ ʜʦʩʪʫʧʘ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʷʪʴ ʥʘʣʠʯʠʝ ʟʘʜʘʥʥʳʭ ʧʨʘʚ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʪʦʪ ʠʣʠ 
ʠʥʦʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ.  
ʅʘʚʝʨʭʫ ʩʧʠʩʢʘ ʚʩʝʛʜʘ ʩʪʦʠʪ ʧʫʥʢʪ çʂʘʣʝʥʜʘʨʴè: 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-100 

 
 

F1 ɼʦʙʘʚʠʪʴ ʥʦʚʳʡ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ. 

F3 ʋʜʘʣʠʪʴ ʚʳʙʨʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ. 

F4 ɿʘʜʘʪʴ ʠʤʷ ʚʳʙʨʘʥʥʦʤʫ ʚʨʝʤʝʥʥʦʤʫ ʛʨʘʬʠʢʫ 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɼʦʙʘʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ çɺʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ ʠ ʂʘʣʝʥʜʘʨʴè 

   
 

 

8.9.1 ʂʘʣʝʥʜʘʨʴ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ Ÿ ʢʘʣʝʥʜʘʨʴ) 
ʂʘʣʝʥʜʘʨʴ ʟʘʜʘʝʪ ʪʠʧʳ ʜʥʝʡ (ʨʘʙʦʯʠʡ ʠʣʠ ʚʳʭʦʜʥʦʡ) ʚ ʛʦʜʫ. 
ʅʘʚʝʨʭʫ ʩʧʠʩʢʘ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʫʥʢʪ çʈʘʙʦʯʘʷ ʥʝʜʝʣʷè 

 
 

F1 ɼʦʙʘʚʠʪʴ ʥʦʚʫʶ ʩʧʝʮʠʘʣʴʥʫʶ ʜʘʪʫ ʚ ʢʘʣʝʥʜʘʨʴ. 

F3 ʋʜʘʣʠʪʴ ʚʳʙʨʘʥʥʫʶ ʩʧʝʮʠʘʣʴʥʫʶ ʜʘʪʫ. 

 

ʈʘʙʦʯʘʷ ʥʝʜʝʣʷ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ Ÿ ʢʘʣʝʥʜʘʨʴ Ÿ ʨʘʙʦʯʘʷ ʥʝʜʝʣʷ) 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʨʘʙʦʯʠʤʠ ʜʥʷʤʠ ʥʝʜʝʣʠ ʷʚʣʷʶʪʩʷ ʧʦʥʝʜʝʣʴʥʠʢ, ʚʪʦʨʥʠʢ, ʩʨʝʜʘ, ʯʝʪʚʝʨʛ, ʧʷʪʥʠʮʘ. ɸ ʚʳʭʦʜʥʳʤʠ ʜʥʷʤʠ - 
ʩʫʙʙʦʪʘ ʠ ʚʦʩʢʨʝʩʝʥʴʝ. 
ʅʦ ʜʘʥʥʳʡ ʧʦʨʷʜʦʢ ʤʦʞʥʦ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʚ ʤʝʥʶ çʈʘʙʦʯʘʷ ʥʝʜʝʣʷè: 

 
ʀʟʤʝʥʝʥʠʝ ʪʠʧʘ ʜʥʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʚʠʰʝʡ ʆʂ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʜʘʪʳ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ Ÿ ʢʘʣʝʥʜʘʨʴ) 
ʊʠʧ ʜʥʷ (ʨʘʙʦʯʠʡ ʠʣʠ ʚʳʭʦʜʥʦʡ) ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘʤʠ ʨʘʙʦʯʝʡ ʥʝʜʝʣʠ, ʥʦ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ 
ʜʘʪʫ, ʠ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʵʪʦʪ ʜʝʥʴ ʙʫʜʝʪ, ʥʘʧʨʠʤʝʨ, ʚʳʭʦʜʥʳʤ (ʠʣʠ ʨʘʙʦʯʠʤ) ʜʥʝʤ. 
ʊʘʢ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʳʭʦʜʥʳʤʠ ʥʘʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʥʠ: 

¶ 1, 2, 3, 4 ʠ 5 ʷʥʚʘʨʷ - ʅʦʚʦʛʦʜʥʠʝ ʢʘʥʠʢʫʣʳ; 

¶ 7 ʷʥʚʘʨʷ - ʈʦʞʜʝʩʪʚʦ; 

¶ 23 ʬʝʚʨʘʣʷ - ɼʝʥʴ ʟʘʱʠʪʥʠʢʘ ʆʪʝʯʝʩʪʚʘ; 

¶ 8 ʤʘʨʪʘ - ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʝʥʩʢʠʡ ʜʝʥʴ; 

¶ 1 ʤʘʷ - ʇʨʘʟʜʥʠʢ ɺʝʩʥʳ ʠ ʊʨʫʜʘ; 

¶ 9 ʤʘʷ - ɼʝʥʴ ʇʦʙʝʜʳ; 

¶ 12 ʠʶʥʷ - ɼʝʥʴ ʈʦʩʩʠʠ; 

¶ 4 ʥʦʷʙʨʷ - ɼʝʥʴ ʥʘʨʦʜʥʦʛʦ ʝʜʠʥʩʪʚʘ. 

ʈʘʙʦʯʠʝ ʜʥʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʥʦʩʘ ʚʳʭʦʜʥʳʭ ʜʥʝʡ ʠʟ-ʟʘ ʧʨʘʟʜʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ 
ʚʨʫʯʥʫʶ ʢʘʞʜʳʡ ʛʦʜ (ʪ. ʢ. ʦʥʠ ʟʘʥʦʚʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʝʞʝʛʦʜʥʦ). ɺ ʭrʦʜʥʳʝ ʜʥʠ ʪʘʢʞʝ ʠʥʦʛʜʘ 
ʦʙʲʝʜʠʥʷʶʪʩʷ (ʥʘʧʨʠʤʝʨ, ʩ 1 ʧʦ 9 ʷʥʚʘʨʷ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʘʣʝʥʜʘʨʷ ʥʘ ʪʝʢʫʱʠʡ ʛʦʜ. 
ʉʧʝʮʠʘʣʴʥʳʝ ʜʘʪʳ ʚʩʝʛʜʘ ʠʤʝʶʪ ʧʨʠʦʨʠʪʝʪ ʥʘʜ ʨʘʙʦʯʝʡ ʥʝʜʝʣʝʡ. 
 
ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʩʧʝʮʠʘʣʴʥʫʶ ʜʘʪʫ ʤʦʞʥʦ, ʝʩʣʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ F1 ʚ ʤʝʥʶ çʂʘʣʝʥʜʘʨʴè. 
ʏʪʦʙʳ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʫʞʝ ʩʦʟʜʘʥʥʫʶ - ʚʳʙʨʘʪʴ ʜʘʪʫ ʠ ʥʘʞʘʪʴ çʆʂè. 
ʇʦʩʣʝ ʯʝʛʦ ʚ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʪʳ ʟʘʜʘʪʴ ʜʝʥʴ / ʤʝʩʷʮ / ʛʦʜ (ʧʦʩʣʝʜʥʠʝ 2 ʮʠʬʨʳ ʛʦʜʘ): 
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Ƹƶ ʆʂ ʇʝʨʝʭʦʜ ʜʜ / ʤʤ / ʛʛ 

F2 ʉʤʝʥʠʪʴ ʪʠʧ ʜʥʷ 

ʉ ɺʳʡʪʠ ʠ ʩʦʭʨʘʥʠʪʴ 

 
ʏʪʦʙʳ ʟʘʜʘʚʘʝʤʘʷ ʜʘʪʘ ʚʩʝʛʜʘ (ʢʘʞʜʳʡ ʛʦʜ) ʙʳʣʘ ʚʳʭʦʜʥʳʤ ʜʥʝʤ ʠʣʠ ʨʘʙʦʯʠʤ ʜʥʝʤ, ʥʫʞʥʦ ʚ ʧʦʣʝ ʛʦʜʘ ʫʢʘʟʘʪʴ 0. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʴʥʳʭ ʜʘʪ - 100. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʡ ʥʝʜʝʣʠ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʘʪ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 
 

 

8.9.2 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʢʦʚ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ) 
ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ ʤʦʞʥʦ, ʝʩʣʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ F1 ʚ ʤʝʥʶ çɺʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠè. 
ʏʪʦʙʳ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʫʞʝ ʩʦʟʜʘʥʥʳʡ - ʚʳʙʨʘʪʴ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ ʠ ʥʘʞʘʪʴ çʆʂè. 
 
ɺ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ: 

 
 

F1 ʆʧʨʝʜʝʣʠʪʴ ʥʦʚʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. 

F3 ʋʜʘʣʠʪʴ ʨʘʥʝʝ ʟʘʜʘʥʥʳʡ ʚʳʙʨʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. 

 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ Ÿ [ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ]) 
ʄʦʞʥʦ ʪʘʢʞʝ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʚʳʙʨʘʚ ʝʛʦ ʠʟ ʩʧʠʩʢʘ ʠ ʥʘʞʘʚ ʆʂ: 

 
 

Ƹƶ ʆʂ ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʧʦʣʷʤʠ ʚʚʦʜʘ 

F2 ʉʤʝʥʠʪʴ ʪʠʧ ʜʥʷ 

ʉ ɺʳʡʪʠ ʠ ʩʦʭʨʘʥʠʪʴ 

 
ʀʥʪʝʨʚʘʣ ʟʘʜʘʝʪʩʷ ʚ ʯʘʩʘʭ ʠ ʤʠʥʫʪʘʭ. ʇʨʠ ʵʪʦʤ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠʥʪʝʨʚʘʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʥʴʰʝ, ʯʝʤ ʚʨʝʤʷ ʢʦʥʮʘ 
ʠʥʪʝʨʚʘʣʘ. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʢʦʚ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ. 
 

 

8.9.3 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʤʝʥʠ ʚʨʝʤʝʥʥʦʛʦ ʛʨʘʬʠʢʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ Ÿ F4) 
ʋ ʚʨʝʤʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʪʘʢʞʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʠʤʷ. 
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ɼʣʷ ʵʪʦʛʦ ʚ ʩʧʠʩʢʝ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʥʫʞʥʳʡ ʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢ ʠ ʥʘʞʘʪʴ F4: 
 

 
 
ʂʘʢ ʚʚʦʜʠʪʴ ʠʤʝʥʘ ʩ ʢʣʘʚʠʘʪʫʨʳ ʩʤ. ʚ ʨʘʟʜʝʣʝ ʅʘʟʥʘʯʝʥʠʝ ʢʣʘʚʠʰ. 
 

ʆʂ ʇʦʜʪʚʝʨʜʠʪʴ ʚʚʦʜ ʠʤʝʥʠ. 

ʉ ɺʳʡʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

 
 

8.10 ʅʘʩʪʨʦʡʢʠ ʤʝʥʶ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ) 
ʆʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʢʦʥʩʦʣʠ ʇʇʂ. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʉʦ ʩʪʦʨʦʥʳ ʂʦʥʬʠʛʫʨʘʪʦʨʘ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ ʨʝʜʘʢʪʠʨʫʶʪʩʷ ʯʝʨʝʟ ʫʟʝʣ çʅʘʩʪʨʦʡʢʠ ʇʇʂè. 

 
 

ʇʨʠʤʝʯʘʥʠʝ. ɺ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʚ ʦʢʥʝ ʥʘʩʪʨʦʝʢ ʇʇʂ ʪʘʢʞʝ ʚʳʙʠʨʘʶʪʩʷ ʩʯʠʪʳʚʘʪʝʣʠ ʧʦ-ʫʤʦʣʯʘʥʠʶ, ʩ ʧʦʤʦʱʴʶ 
ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ Touch memory ʠ Wiegand ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
ʉʯʠʪʳʚʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʠ ʜʦʙʘʚʣʝʥʳ ʚ ʢʘʢʫʶ-ʣʠʙʦ ʦʙʣʘʩʪʴ. 

 

8.10.1 ɺʨʝʤʷ ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ Ÿ ʚʨʝʤʷ ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ) 
ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʟʘʜʘʝʪʩʷ ʚʨʝʤʷ (ʚ ʩʝʢʫʥʜʘʭ) ʜʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʙʣʦʢʠʨʦʚʢʠ ʢʣʘʚʠʘʪʫʨʳ ʧʨʠʙʦʨʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 
ʦʪʩʫʪʩʪʚʠʠ ʥʘʞʘʪʠʡ ʥʘ ʢʣʘʚʠʰʠ. 

 
ʇʨʠ ʟʘʜʘʥʠʠ ç0è ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʙʣʦʢʠʨʦʚʢʘ ʦʪʢʣʶʯʝʥʘ. 

8.10.2 ʗʨʢʦʩʪʴ ʧʦʜʩʚʝʪʢʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ Ÿ ʷʨʢʦʩʪʴ ʧʦʜʩʚʝʪʢʠ) 
ʊʦʣʴʢʦ ʜʣʷ ʇʇʂ-ʄ. 
ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʧʦʜʩʚʝʪʢʫ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ (ʚ ʧʘʩʩʠʚʥʦʤ ʨʝʞʠʤʝ ʦʥʘ ʚʩʝʛʜʘ ʦʪʢʣʶʯʝʥʘ ʩ ʮʝʣʴʶ 
ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ). 

 
ʗʨʢʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʮʠʬʨʦʚʳʭ ʢʣʘʚʠʰ ʦʪ 1 ʜʦ 9. 
ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠ ʦʢʨʫʞʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʴʰʝ 30 Áʉ, ʧʨʠ ʚʢʣʶʯʝʥʥʦʡ ʚʳʩʦʢʦʡ ʷʨʢʦʩʪʠ ʧʦʜʩʚʝʪʢʠ 
ʜʠʩʧʣʝʡ ʤʦʞʝʪ ʧʝʨʝʛʨʝʚʘʪʴʩʷ, ʠ ʝʛʦ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʩʥʠʟʠʪʩʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʥʶʶ 
ʷʨʢʦʩʪʴ, ʠʣʠ ʜʘʞʝ ʩʦʚʩʝʤ ʦʪʢʣʶʯʠʪʴ ʧʦʜʩʚʝʪʢʫ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʥʝʰʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʩʚʝʱʝʥʠʷ. 
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8.10.3 ɺʨʝʤʷ ʧʦʜʩʚʝʪʢʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ Ÿ ʚʨʝʤʷ ʧʦʜʩʚʝʪʢʠ) 
ʊʦʣʴʢʦ ʜʣʷ ʇʇʂ-ʄ. 
ʄʦʞʥʦ ʟʘʜʘʪʴ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʧʦʜʩʚʝʪʢʠ ʵʢʨʘʥʘ ʚ ʩʝʢʫʥʜʘʭ: 

 
ʇʨʠ ʟʘʜʘʥʠʠ ç0è ʧʦʜʩʚʝʪʢʘ ʚʩʝʛʜʘ ʚʢʣʶʯʝʥʘ. 
ɽʩʣʠ ʥʫʞʝʥ ʨʝʞʠʤ, ʢʦʛʜʘ ʧʦʜʩʚʝʪʢʘ ʚʩʝʛʜʘ ʚʳʢʣʶʯʝʥʘ, ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʤʝʥʶ çʷʨʢʦʩʪʴ ʧʦʜʩʚʝʪʢʠè. 
 

8.10.4 ʂʦʥʪʨʘʩʪʥʦʩʪʴ ʜʠʩʧʣʝʷ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ Ÿ ʢʦʥʪʨʘʩʪʥʦʩʪʴ) 
ʊʦʣʴʢʦ ʜʣʷ ʇʇʂ-ʄ. 
ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ, ʦʧʪʠʤʘʣʴʥʦʝ ʜʣʷ 
ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʤʝʥʝʥʠʡ. ʆʜʥʘʢʦ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʝʥʥʳʭ ʠʣʠ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʢʦʥʪʨʘʩʪʥʦʩʪʠ. ɺʳʙʦʨ ʫʨʦʚʥʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʞʘʪʠʝʤ ʥʘ 
ʢʣʘʚʠʰʠ 1..9, ʘʥʘʣʦʛʠʯʥʦ ʚʳʙʦʨʫ ʷʨʢʦʩʪʠ ʧʦʜʩʚʝʪʢʠ. 

8.10.5 ʇʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ Ÿ ʧʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ) 
ɿʜʝʩʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʨʘʚʦ ʚʦʡʪʠ ʚ ʤʝʥʶ çʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝè. 

 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ  777 

8.10.6 ʇʝʨʝʢʣʶʯʝʥʠʝ ʚʠʜʘ ʊʉ ʠʣʠ ʦʙʣʘʩʪʠ ʥʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ Ÿ ʊʉ/ʦʙʣʘʩʪʠ ʥʘ ʛʣʘʚ.ʵʢʨʘʥʝ) 
 
ʇʨʠ ʪʨʝʚʦʞʥʳʭ ʩʦʙʳʪʠʷʭ ʥʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʣʠʙʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʊʉ, ʣʠʙʦ ʥʘʟʚʘʥʠʷ ʦʙʣʘʩʪʝʡ. 
ʉʧʦʩʦʙ ʦʪʦʙʨʘʞʝʥʠʷ ʪʘʢʞʝ ʤʦʞʥʦ ʤʝʥʷʪʴ ʠ ʚ ʩʘʤʦʤ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ, ʘ ʚ ʵʪʦʤ ʧʫʥʢʪʝ ʤʝʥʶ ʟʘʜʘʝʪʩʷ ʩʧʦʩʦʙ ʦʪʦʙʨʘʞʝʥʠʷ 
çʧʦ ʫʤʦʣʯʘʥʠʶè, ʧʨʠ ʧʝʨʚʦʡ ʪʨʝʚʦʛʝ. 

8.10.7 ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ Ÿ ʜʦʧʦʣʥʠʪʝʣʴʥʦ) 

 
 

ʆʪʢʣʶʯʠʪʴ ʚʩʪʨʦʝʥʥʳʡ ʜʠʥʘʤʠʢ ʆʪʢʣʶʯʠʪʴ ʚʩʪʨʦʝʥʥʳʡ ʜʠʥʘʤʠʢ ʥʘʩʦʚʩʝʤ (ʚʢʣʶʯʘʷ ʪʨʝʚʦʞʥʳʡ 
ʨʝʞʠʤ). 

ʆʪʢʣʶʯʠʪʴ ʚʭʦʜ ʧʦ ʩʯʠʪʳʚʘʪʝʣʶ ʆʪʢʣʶʯʠʪʴ ʘʚʪʦʨʠʟʘʮʠʶ ʚ ʇʇʂ ʧʦ ʚʩʪʨʦʝʥʥʦʤʫ ʩʯʠʪʳʚʘʪʝʣʶ. 
ʊ.ʝ., ʧʨʠ ʧʦʜʥʝʩʝʥʠʠ ʢ ʇʇʂ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʢʘʨʪʳ ʥʠʢʘʢʠʭ 
ʜʝʡʩʪʚʠʡ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝ ʙʫʜʝʪ. 

ʉʢʨʳʪʴ ʥʦʤʝʨʘ ʦʙʣʘʩʪʝʡ ʅʝ ʧʦʢʘʟʳʚʘʪʴ ʥʦʤʝʨʘ ʦʙʣʘʩʪʝʡ. 

ɺʝʩʪʠ ʞʫʨʥʘʣ ʥʘ SD ʢʘʨʪʝ ɺʢʣʶʯʘʝʪʩʷ ʚʝʜʝʥʠʝ ʞʫʨʥʘʣʘ ʚ ʪʝʢʩʪʦʚʳʭ .csv ʬʘʡʣʘʭ ʚ 
ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ LOG (ʩʦʟʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ) ʥʘ SD 
ʢʘʨʪʝ. 
ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪ ɹʵʪʫ ʦʧʮʠʶ ʥʘ ʙʦʣʴʰʠʭ 
ʢʦʥʬʠʛʫʨʘʮʠʷʭ. 

ʇʦʢʘʟʳʚʘʪʴ ʚʩʝ ʦʰʠʙʢʠ ʘʜʨʝʩʥʳʭ 
ʫʩʪʨʦʡʩʪʚ 

ɺʢʣʶʯʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʥʝʢʨʠʪʠʯʥʳʭ ʦʰʠʙʦʢ 
ʦʪ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʵʪʘ ʦʧʮʠʷ ʦʪʢʣʶʯʝʥʘ. 

 

8.11 ʉʠʩʪʝʤʥʳʝ ʥʘʩʪʨʦʡʢʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʠʩʪʝʤʘ) 

8.11.1 ɼʘʪʘ / ʚʨʝʤʷ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʠʩʪʝʤʘ Ÿ ʫʩʪʘʥʦʚʢʘ ʜʘʪʳ/ʚʨʝʤʝʥʠ) 
ʇʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʠ ʜʘʪʫ. 
ɽʩʣʠ ʯʘʩʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʶʪ, ʠʣʠ ʥʘʩʪʨʦʡʢʠ ʚʨʝʤʝʥʠ ʩʙʠʚʘʶʪʩʷ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠ ̫ʧʠʪʘʥʠʷ ʧʨʠʙʦʨʘ, ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ 
ʣʠʪʠʝʚʫʶ ʜʠʩʢʦʚʫʶ ʙʘʪʘʨʝʡʢʫ ʪʠʧʘ CR2032, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʧʦʜ ʜʠʩʧʣʝʝʤ ʧʫʣʴʪʘ (ʜʣʷ ʇʇʂ-ʄ), ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 
ʧʣʘʪʝ (ʜʣʷ ʇʇʂ-ɽ). 
 

 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-104 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺʨʝʤʷ ʇʇʂ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʚʢʣʘʜʢʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʧʨʠʙʦʨʫ ʢʥʦʧʢʦʡ çʉʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷè. ʇʨʠ ʵʪʦʤ ʚʨʝʤʷ ʚ 
ʧʨʠʙʦʨʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʨʝʤʝʥʝʤ ʇʂ. 
 

 

8.11.2 ʉʢʦʨʦʩʪʴ RS-485 ʠʥʪʝʨʬʝʡʩʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʠʩʪʝʤʘ Ÿ ʩʢʦʨʦʩʪʴ RS-485) 
ɺ ʜʘʥʥʦʤ ʤʝʥʶ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʘ  RS-485 ʠʥʪʝʨʬʝʡʩʝ: 

 
 

F2 ʋʩʪʘʥʦʚʠʪʴ ʩʢʦʨʦʩʪʴ 9600 ʢʙʠʪ/ʩ 

F3 ʋʩʪʘʥʦʚʠʪʴ ʩʢʦʨʦʩʪʴ 19200 ʢʙʠʪ/ʩ 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʉʢʦʨʦʩʪʴ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʯʝʨʝʟ ʫʟʝʣ RS-485. 

 

8.11.3 ʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠ,ʁ ɿʘʛʨʫʟʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʠʩʪʝʤʘ Ÿ ʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ / ɿʘʛʨʫʟʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ) 
ɼʘʥʥʳʝ ʧʫʥʢʪʳ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʥʘ SD-ʢʘʨʪʫ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʩʪʝʤʳ. 
ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʢʘʪʘʣʦʛʝ ñCFGXXXXXò, ʛʜʝ ʍʍʍʍʍ = ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʧʨʠʙʦʨʘ. ɺ ʵʪʦʤ ʢʘʪʘʣʦʛʝ ʩʦʜʝʨʞʠʪʩʷ 
ʥʘʙʦʨ ʬʘʡʣʦʚ, ʥʝ ʩʣʝʜʫʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʭ ʩʦʜʝʨʞʠʤʦʝ ʠʣʠ ʤʝʥʷʪʴ ʩʦʩʪʘʚ ʬʘʡʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʜʥʦʡ SD-ʢʘʨʪʝ 
ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʙʦʨʦʚ. ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʩʦʭʨʘʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʜʥʦʛʦ 
ʧʨʠʙʦʨʘ, ʣʠʙʦ ʠʩʧʦʣʴʟʫʡʪʝ ʥʝʩʢʦʣʴʢʦ SD-ʢʘʨʪ, ʣʠʙʦ ʢʦʧʠʨʫʡʪʝ ʠʣʠ ʘʨʭʠʚʠʨʫʡʪʝ ʟʘʪʝʤ ʵʪʠ ʢʘʪʘʣʦʛʠ ʮʝʣʠʢʦʤ ʧʦʜ ʨʘʟʥʳʤʠ 
ʠʤʝʥʘʤʠ. 
 

ɺʥʠʤʘʥʠʝ! ʇʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʜʝʣʘʪʴ ʚʦʟʚʨʘʪ ʢ ʟʘʚʦʜʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ. 

 

8.11.4 ʉʦʭʨʘʥʝʥʠʝ ʞʫʨʥʘʣʘ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʠʩʪʝʤʘ Ÿ ʩʦʭʨʘʥʝʥʠʝ ʞʫʨʥʘʣʘ) 
ɼʘʥʥʳʡ ʧʫʥʢʪ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʥʘ SD-ʢʘʨʪʝ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ ʚ ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ .csv, ʧʨʠʛʦʜʥʦʤ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ 
ʘʥʘʣʠʟʘ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel. 

8.11.5 ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʇʂ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʠʩʪʝʤʘ Ÿ ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʇʂ) 
(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ɼʦʧʦʣʥʠʪʝʣʴʥʦ Ÿ ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʇʂ)) 
ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʨʦʩ ʧʨʠʙʦʨʘ ʠ ʚʩʝʭ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʥʝʤʫ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʪʦʯʠʚʘʝʪ 
ʘʜʨʝʩʥʳʡ ʰʣʝʡʬ ʥʘ 5 ʩʝʢʫʥʜ. 

8.11.6 ɺʦʟʚʨʘʱʝʥʠʝ ʢ ʟʘʚʦʜʩʢʠʤ ʥʘʩʪʨʦʡʢʘʤ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʠʩʪʝʤʘ Ÿ ʚʝʨʥʫʪʴ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ) 
(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ɼʦʧʦʣʥʠʪʝʣʴʥʦ Ÿ ɺʝʨʥʫʪʴ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ) 
ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʧʦʣʥʦʩʪʴʶ ʦʯʠʱʘʝʪ ʧʘʤʷʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʠʩʦʢ ʧʘʨʦʣʝʡ ʠ ʚʩʝ ʥʘʩʪʨʦʝʥʥʳʝ ʦʙʣʘʩʪʠ. ʂʨʦʤʝ 
ʪʦʛʦ, ʦʯʠʱʘʝʪʩʷ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ. 
ʂʣʘʚʠʰʘʤʠ F2, F3, F4 ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʧʦʣʥʳʡ ʩʙʨʦʩ, ʩʦʭʨʘʥʝʥʠʝ ʪʘʙʣʠʮʳ ʘʜʨʝʩʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʠʥʘʯʝ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʥʦʚʦ 
ʧʨʦʚʝʩʪʠ ʘʜʨʝʩʘʮʠʶ ʫʩʪʨʦʡʩʪʚ ʥʘ ʘʜʨʝʩʥʦʤ ʰʣʝʡʬʝ ʠʣʠ ʧʨʠʩʚʦʠʪʴ ʠʤ ʪʠʧʳ ʚʨʫʯʥʫʶ) ʠʣʠ ʩʦʭʨʘʥʝʥʠʝ ʝʱʝ ʠ ʩʦʩʪʘʚʘ 
ʦʙʣʘʩʪʝʡ. 
 

8.11.7 ʉʧʠʩʦʢ ʬʘʡʣʦʚ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʠʩʪʝʤʘ Ÿ ʩʧʠʩʦʢ ʬʘʡʣʦʚ) 
ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʧʨʠʙʦʨʘ ʠʤʝʝʪ ʩʚʦʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʢʦʪʦʨʫʶ ʦʥ ʭʨʘʥʠʪ ʚ ʚʠʜʝ ʬʘʡʣʦʚ. ɼʘʥʥʳʡ ʧʫʥʢʪ ʧʦʟʚʦʣʷʝʪ 
ʧʨʦʩʤʦʪʨʝʪʴ ʠ ʧʨʠ ʞʝʣʘʥʠʠ ʫʜʘʣʠʪʴ ʬʘʡʣʳ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʪʦʣʴʢʦ ʜʣʷ ʩʝʨʚʠʩʥʦʛʦ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 
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8.12 ʉʢʨʠʧʪʳ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʢʨʠʧʪʳ) 
ʄʝʥʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʧʨʦʩʪʳʝ ʩʢʨʠʧʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
ʬʫʥʢʮʠʦʥʘʣ, ʢʦʪʦʨʳʡ ʥʝʣʴʟʷ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚʢʣʶʯʝʥʠʝ ʨʝʣʝ ʩ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʦʡ, 
ʨʘʙʦʪʘ ʦʧʦʚʝʱʘʪʝʣʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʙʣʘʩʪʠ ʠ ʪ. ʧ. 
 

 
 
 
 

F1 ɼʦʙʘʚʠʪʴ ʥʦʚʳʡ ʩʢʨʠʧʪ. 

 
ʇʨʠ ʥʘʞʘʪʠʠ F1 ʩʦʚʝʨʰʘʝʪʩʷ ʧʝʨʝʭʦʜ ʩʨʘʟʫ ʚ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʢʨʠʧʪʘ. 

F2 ʂʦʧʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʡ ʩʢʨʠʧʪ. 

 
ʂʦʧʠʷ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʢʦʥʝʮ ʩʧʠʩʢʘ ʩʢʨʠʧʪʦʚ, ʚ ʥʘʯʘʣʦ ʠʤʝʥʠ ʩʢʨʠʧʪʘ ʜʦʙʘʚʣʷʝʪʩʷ ʩʣʦʚʦ 
ç(ʢʦʧʠʷ)è. 

F3 ʋʜʘʣʠʪʴ ʚʳʜʝʣʝʥʥʳʡ ʩʢʨʠʧʪ. 

 
çʆʂè ï ʧʦʜʪʚʝʨʜʠʪʴ ʫʜʘʣʝʥʠʝ, çʉè - ʥʝ ʫʜʘʣʷʪʴ. 

F4 ɿʘʜʘʪʴ ʠʤʷ ʩʢʨʠʧʪʫ. ʂʘʢ ʚʚʦʜʠʪʴ ʠʤʝʥʘ ʩ ʢʣʘʚʠʘʪʫʨʳ ʩʤ. ʅʘʟʥʘʯʝʥʠʝ ʢʣʘʚʠʰ. 

 
çʆʂè ï ʧʦʜʪʚʝʨʜʠʪʴ ʠʟʤʝʥʝʥʠʷ, çʉè - ʚʳʡʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʝʨʥʫʪʴ ʠʤʷ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʥʫʞʥʦ ʩʪʝʨʝʪʴ ʚʩʝ ʩʠʤʚʦʣʳ ʠ ʥʘʞʘʪʴ çʆʂè. 

 
ʉʢʨʠʧʪ ʟʘʧʫʩʢʘʝʪʩ ̫ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʦʥ ʜʦʙʘʚʣʝʥ, ʘ ʪʘʢʞʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʙʳʪʠʶ, 
ʦʪʥʦʩʷʱʝʤʫʩʷ ʢ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʙʳʪʠʷ ʜʦʩʪʫʧʘ). 
ʉʢʨʠʧʪʫ ʥʘʟʥʘʯʘʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʊʉ çɺʳʭʦʜ çʋʥʠʚʝʨʩʘʣʴʥʳʡè, ʠ ʦʥ ʟʘʧʫʩʢʘʝʪʩʷ ʧʦ ʀʃʀ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʜʣʷ ʊʉ ʦʧʮʠʷʤʠ, ʩʤ. ɺʘʨʠʘʥʪʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʊʉ ʪʠʧʘ "ɺʳʭʦʜ". 
 
ɽʩʣʠ ʥʘʜʦ ʟʘʧʫʩʢʘʪʴ ʩʢʨʠʧʪ ʧʦ ʩʦʙʳʪʠʶ, ʪʦ ʦʥʦ ʟʘʜʘʝʪʩʷ ʚ ʤʝʥʶ çʥʘʩʪʨʦʡʢʠ ʩʪʘʨʪʘè (ʧʝʨʚʳʡ ʧʫʥʢʪ ʚ ʩʧʠʩʢʝ ʠʥʩʪʨʫʢʮʠʡ 
ʩʢʨʠʧʪʘ): 
 
ʄʝʥʶ çʥʘʩʪʨʦʡʢʠ ʩʪʘʨʪʘè: 

 
 
ɺʳʙʦʨ ʩʦʙʳʪʠʷ ʜʣʷ ʩʪʘʨʪʘ ʩʢʨʠʧʪʘ:     

    
 
ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʦʙʳʪʠʷ ʜʣʷ ʟʘʧʫʩʢʘ ʩʢʨʠʧʪʘ: 
 

¶ ɼʦʩʪʫʧ ʨʘʟʨʝʰʝʥ 

¶ ɼʦʩʪʫʧ ʟʘʧʨʝʱʝʥ 

¶ ʇʨʦʭʦʜ ʩʦʚʝʨʰʝʥ 

¶ ʉʦʚʝʨʰʝʥ ʧʨʦʭʦʜ ʧʦ ʢʥʦʧʢʝ (ʚʳʭʦʜ ʧʦ ʢʥʦʧʢʝ) 

¶ ɺʟʷʪʠʝ ʦʙʣʘʩʪʠ ʧʦʜ ʦʭʨʘʥʫ ʥʝʫʜʘʯʥʦ 

 
ʄʝʥʶ çʥʘʩʪʨʦʡʢʠ ʩʪʘʨʪʘè ʧʦʩʣʝ ʚʳʙʦʨʘ ʩʦʙʳʪʠʷ: 
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ʆʧʮʠʠ ʤʝʥʶ çʥʘʩʪʨʦʡʢʠ ʩʪʘʨʪʘè: 
 

¶ ʈʫʯʥʦʡ ʟʘʧʫʩʢ ʩʢʨʠʧʪʘ (ʨʫʯʥʦʡ ʩʪʘʨʪ) ï ʨʘʟʨʝʰʘʝʪʩʷ ʟʘʧʫʩʢ ʩʢʨʠʧʪʘ ʠʟ ʤʝʥʶ (ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʦʙʣʘʩʪʠ), ʝʩʣʠ 
ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʩʪʴ ʧʨʘʚʦ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʊʉ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ (ʩʤ. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ). 

¶ ʇʝʨʝʟʘʧʫʩʢ ʧʦ ʩʦʙʳʪʠʶ (ʧʝʨʝʟʘʧʫʩʢ ʜʦ ʦʢʦʥʯʘʥʠ)̫ ï ʩʢʨʠʧʪ ʧʝʨʝʟʘʧʫʩʢʘʝʪʩʷ, ʝʩʣʠ ʩʥʦʚʘ ʚʳʧʦʣʥʷʶʪʩʷ 
ʫʩʣʦʚʠʷ ʝʛʦ ʟʘʧʫʩʢʘ. ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʩʢʨʠʧʪ ʜʦʣʞʝʥ ʟʘʧʫʩʢʘʪʴʩʷ ʧʦ ʥʝʛʦʪʦʚʥʦʩʪʠ ʦʙʣʘʩʪʠ ʠ ʚʳʧʦʣʥʷʪʩɹʷ 20 
ʩʝʢʫʥʜ, ʪʦ, ʝʩʣʠ ʦʙʣʘʩʪʴ ʟʘ ʵʪʦ ʚʨʝʤʷ ʧʨʠʜʝʪ ʚ ʥʦʨʤʫ ʠ ʩʥʦʚʘ ʚ ʥʝʛʦʪʦʚʥʦʩʪʴ ï ʧʨʠ ʥʘʣʠʯʠʠ ʜʘʥʥʦʡ ʦʧʮʠʠ ʩʢʨʠʧʪ 
ʧʝʨʝʟʘʧʫʩʪʠʪʩʷ. 

¶ ɾʫʨʥʘʣʠʨʦʚʘʪʴ ʢʦʤʘʥʜʳ ʩʢʨʠʧʪʘ (ʞʫʨʥʘʣʠʨʦʚʘʪʴ ʢʦʤʘʥʜʳ) ï ʝʩʣʠ ʩʢʨʠʧʪ ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʳ, ʪʘʢʠʝ ʢʘʢ, 
ʚʢʣʶʯʠʪʴ, ʥʘʧʨʠʤʝʨ, ʨʝʣʝ, ʦʥ ʙʫʜʝʪ ʠʭ ʩʢʣʘʜʳʚʘʪʴ ʚ ʞʫʨʥʘʣ. ʀʥʦʛʜʘ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʤʥʦʞʝʩʪʚʘ ʥʝʥʫʞʥʳʭ 
ʩʦʦʙʱʝʥʠʡ ʚ ʞʫʨʥʘʣʝ ʦʪ ʩʢʨʠʧʪʦʚ, ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ ʵʪʫ ʦʧʮʠʶ. 

¶ ɾʫʨʥʘʣʠʨʦʚʘʪʴ ʥʘʯʘʣʦ ʠ ʦʩʪʘʥʦʚʢʫ (ʞʫʨʥʘʣʠʨʦʚʘʪʴ ʧʫʩʢ ʠ ʩʪʦʧ) ï ʩʢʣʘʜʳʚʘʪʴ ʚ ʞʫʨʥʘʣ ʩʦʙʳʪʠʷ ʟʘʧʫʩʢʘ ʠ 
ʦʩʪʘʥʦʚʢʠ ʩʢʨʠʧʪʘ. ɺ ʩʦʙʳʪʠʝ ʦʩʪʘʥʦʚʢʠ ʩʢʨʠʧʪʘ ʧʦʤʝʱʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ç0è ï l0, ʣʠʙʦ 
ʘʨʛʫʤʝʥʪ ʜʝʡʩʪʚʠʷ ñɿʘʚʝʨʰʠʪʴ ʩʢʨʠʧʪò (end), ʝʩʣʠ ʦʥ ʥʝ ʨʘʚʝʥ 0. 

  
ɿʥʘʯʝʥʠʝ ʚ ʩʢʦʙʢʘʭ (3) ʠ ʝʩʪʴ ʢʦʜ ʟʘʚʝʨʰʝʥʠʷ ʩʢʨʠʧʪʘ. 

 

(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʇʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʧʨʦʩʪʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʨʝʣʝ ʯʝʨʝʟ 10 ʩʝʢʫʥʜ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʩʢʨʠʧʪʘ, ʠ ʫʜʝʨʞʠʚʘʶʱʝʛʦ ʝʛʦ ʚʦ 
ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʨʦʡʜʝʪ ʩʦʩʪʦʷʥʠʝ çʇʦʞʘʨ 2è ʚ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʝʥ ʩʢʨʠʧʪ. 

 
 
 
ʉʢʨʠʧʪ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʦʙʣʘʩʪʴ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʦʙʣʘʩʪʠ çɼʦʙʘʚʠʪʴ/ʫʜʘʣʠʪʴ ʩʢʨʠʧʪéè: 
 

 
 
ʉʢʨʠʧʪ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʦʙʣʘʩʪʴ ʢʘʢ ʊʉ çɺʳʭʦʜ çʋʥʠʚʝʨʩʘʣʴʥʳʡè. ɽʩʣʠ ʩʢʨʠʧʪ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦ ʩʦʙʳʪʠʷʤ, 
ʫʢʘʟʘʥʥʳʤ ʚ ʥʝʤ, ʤʦʞʥʦ ʥʝ ʦʪʤʝʯʘʪʴ ʥʠʢʘʢʠʝ ʛʘʣʦʯʢʠ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʩʢʨʠʧʪ ʥʘʩʪʨʦʝʥ ʥʘ ʚʢʣʶʯʝʥʠʝ ʧʦ ʩʦʩʪʦʷʥʠʶ 
ʩʚʦʝʡ ʦʙʣʘʩʪʠ çʇʦʞʘʨ 2è. 
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8.12.1 ʀʥʩʪʨʫʢʮʠʠ 

(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʩʢʨʠʧʪʳ Ÿ [ʩʢʨʠʧʪ]) 
 
ʂʘʞʜʳʡ ʩʢʨʠʧʪ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʠʥʩʪʨʫʢʮʠʡ. 
ʀʥʩʪʨʫʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʩʧʠʩʢʫ. 
ʇʝʨʚʦʡ ʩʪʨʦʯʢʦʡ ʠʜʝʪ ʢʦʤʘʥʜʘ ʜʣʷ ʚʭʦʜʘ ʚ ʤʝʥʶ ʥʘʩʪʨʦʝʢ ʩʪʘʨʪʘ, ʢ ʠʥʩʪʨʫʢʮʠʷʤ ʦʥʘ ʥʝ ʦʪʥʦʩʠʪʩʷ. 
 

 
 

F1 ɼʦʙʘʚʠʪʴ ʥʦʚʫʶ ʠʥʩʪʨʫʢʮʠʶ ʚ ʢʦʥʝʮ ʩʧʠʩʢʘ ʠʥʩʪʨʫʢʮʠʡ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ F1 ʧʨʝʜʣʘʛʘʝʪʩʷ 
ʚʳʙʨʘʪʴ ʪʠʧ ʠʥʩʪʨʫʢʮʠʠ. 

 
ʊʠʧʳ ʠʥʩʪʨʫʢʮʠʡ ʨʘʩʧʠʩʘʥʳ ʥʠʞʝ. 

F2 ɼʦʙʘʚʠʪʴ ʠʥʩʪʨʫʢʮʠʶ ʥʘ ʤʝʩʪʦ ʚʳʜʝʣʝʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʝʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ 
ʩʤʝʱʘʝʪʩʷ ʚʥʠʟ. 

F3 ʋʜʘʣʠʪʴ ʚʳʜʝʣʝʥʥʫʶ ʠʥʩʪʨʫʢʮʠʶ.  
ʀʥʩʪʨʫʢʮʠʷ ʫʜʘʣʷʝʪʩʷ ʙʝʟ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ! 

 
ɽʩʣʠ ʩʢʨʠʧʪ ʧʝʨʝʰʘʛʥʫʣ ʧʦʩʣʝʜʥʶʶ ʠʥʩʪʨʫʢʮʠʶ, ʦʥ ʟʘʚʝʨʰʘʝʪʩʷ (ʢʦʜ ʟʘʚʝʨʰʝʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 0). 
ʂʦʜ ʟʘʚʝʨʰʝʥʠʷ (ʚʳʭʦʜʘ) ʩʢʨʠʧʪʘ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʞʫʨʥʘʣʝ ʚ ʩʦʙʳʪʠʠ <ʉʢʨʠʧʪ>: ʆʩʪʘʥʦʚʣʝʥ (ʢʦʜ ʟʘʚʝʨʰʝʥʠʷ 
ʩʢʨʠʧʪʘ). 
ɺ ʩʣʫʯʘʝ ʦʰʠʙʢʠ ʚʳʧʦʣʥʝʥʠʷ ʩʢʨʠʧʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʜʘʨʪʥʳʝ ʢʦʜʳ ʚʳʭʦʜʘ: 

¶ -1 ɼʝʣʝʥʠʝ ʥʘ ʥʦʣʴ 

¶ -2 ʆʪʩʫʪʩʪʚʫʝʪ ʤʝʪʢʘ ʜʣʷ ʧʝʨʝʭʦʜʘ 

¶ -3 ʆʰʠʙʢʘ ʧʝʨʝʭʦʜʘ ʚ ʜʨʫʛʦʡ ʩʢʨʠʧ (ʥʝʪ ʪʘʢʦʛʦ ʩʢʨʠʧʪʘ ʠʣʠ ʤʝʪʢʠ ʚ ʥʝʤ) 

¶ -4 ʅʝʠʟʚʝʩʪʥʘʷ ʠʥʩʪʨʫʢʮʠʷ 

¶ -5 ʅʝʧʨʘʚʠʣʴʥʳʡ ʦʙʲʝʢʪ ʠʥʩʪʨʫʢʮʠʠ 
 

8.12.2 ʇʝʨʝʤʝʥʥʳʝ 

ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠ ʤʝʞʩʢʨʠʧʪʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʱʝʩʪʚʫʶʪ ʧʝʨʝʤʝʥʥʳʝ. 
ʆʥʠ ʙʳʚʘʶʪ ʪʨʝʭ ʪʠʧʦʚ: 

¶ ʃʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. ʃʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚʠʜʠʪ ʪʦʣʴʢʦ ʩʘʤ ʩʢʨʠʧʪ. ɼʣʷ ʩʢʨʠʧʪʦʚ ʜʦʩʪʫʧʥʘ ʣʦʢʘʣʴʥʘʷ 
ʧʝʨʝʤʝʥʥʘʷ l0 (ʫ ʢʘʞʜʦʛʦ ʩʢʨʠʧʪʘ ʚ ʦʙʣʘʩʪʠ ʦʥʘ ʩʚʦʷ). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʩʪʘʨʪʝ ʩʢʨʠʧʪʘ ʧʦ ʩʦʙʳʪʠʶ ʜʦʩʪʫʧʘ, ʚ l0 
ʩʢʣʘʜʳʚʘʝʪʩʷ ʥʦʤʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʳʟʚʘʚʰʝʛʦ ʩʦʙʳʪʠʝ (0 ï ʘʜʤʠʥʠʩʪʨʘʪʦʨ, 65535 ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ 
ʦʧʨʝʜʝʣʝʥ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʥʦʤʝʨʘ - ʧʦʣʴʟʦʚʘʪʝʣʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ). 

¶ ʇʝʨʝʤʝʥʥʳʝ ʦʙʣʘʩʪʠ. ʇʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʭʨʘʥʠʪ ʦʙʣʘʩʪʴ, ʠ ʢʦʪʦʨʳʝ ʚʠʜʷʪ ʚʩʝ ʩʢʨʠʧʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʥʝ 
ʚʠʜʷʪ ʩʢʨʠʧʪʳ ʠʟ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ. ʕʪʠ ʧʝʨʝʤʝʥʥʳʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʝʞʩʢʨʠʧʪʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 
ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʩʢʨʠʧʪʦʚ ʜʦʩʪʫʧʥʳ ʧʝʨʝʤʝʥʥʳʝ a0 ʠ a1. ʕʪʠ ʧʝʨʝʤʝʥʥʳʝ ʦʙʥʫʣʷʶʪʩʷ ʧʨʠ ʩʪʘʨʪʝ 
ʇʇʂ ʠʣʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʙʣʘʩʪʠ. 

¶ ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚʠʜʷʪ ʚʩʝ ʩʢʨʠʧʪʳ. ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʨʘʚʥʳ 0 ʧʨʠ 
ʩʪʘʨʪʝ ʧʨʠʙʦʨʘ. ɼʣʷ ʩʢʨʠʧʪʦʚ ʜʦʩʪʫʧʥʳ ʧʝʨʝʤʝʥʥʳʝ ʩ g0 ʧʦ g30. 

 
ɺʩʝ ʧʝʨʝʤʝʥʥʳʝ ï 32-ʨʘʟʨʷʜʥʳʝ ʮʝʣʳʝ ʯʠʩʣʘ ʠ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ ʦʪ -2147483648 ʜʦ 2147483647 (ʚ ʠʥʩʪʨʫʢʮʠʷʭ ʧʦʢʘ 
ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʚʝʜʝʥʠʝ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʥʩʪʘʥʪ, ʥʦ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʚʳʧʦʣʥʝʥʠʷ ʩʢʨʠʧʪʘ ʚʦʟʤʦʞʥʳ ʠ 
ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ). 
ʊʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʊʉ ʚ ʦʙʣʘʩʪʠ (ʛʣʘʚʥʦʝ 
ʤʝʥʶ Ÿ ʆʙʣʘʩʪʠ Ÿ [ʚʳʙʨʘʪʴ ʆʙʣʘʩʪʴ] Ÿ [ʚʳʙʨʘʪʴ ʉʢʨʠʧʪ]: 
 

 
 
ɿʜʝʩʴ l0 - ʣʦʢʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʜʘʥʥʦʛʦ ʩʢʨʠʧʪʘ, ʘ a0 ʠ a1 - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʝʨʝʤʝʥʥʳʝ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʝʥ 
ʵʪʦʪ ʩʢʨʠʧʪ. ʉʦʩʪʦʷʥʠʝ çʚʢʣʶʯʝʥʦè ʩʢʨʠʧʪʘ ʚ ʦʙʣʘʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʩʢʨʠʧʪ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 
 

8.12.3 ʄʝʪʢʘ 

ʄʝʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʭʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʜʝʡʩʪʚʠʡ çʇʝʨʝʭʦʜ ʢ ʤʝʪʢʝ (goto)è ʠʣʠ ʤʝʞʩʢʨʠʧʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʧʦ 
ʤʝʪʢʘʤ. 

 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʚʳʡ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʥʦʤʝʨ ʤʝʪʢʠ. 
ɽʩʣʠ ʥʘʜʦ ʠʟʤʝʥʠʪʴ ʤʝʪʢʫ, ʥʘʞʤʠʪʝ OK ʠ ʚʚʝʜʠʪʝ ʯʠʩʣʦ. 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 
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ʅʘʞʤʠʪʝ ʆʂ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʠʟʤʝʥʝʥʠʝ. 
 

8.12.4 ʋʩʣʦʚʠʝ 

ʀʥʩʪʨʫʢʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʚʝʨʷʝʪ ʥʘ ʚʝʨʥʦʩʪʴ ʟʘʜʘʥʥʦʝ ʫʩʣʦʚʠʝ. 
ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʩʣʦʚʠʝ ʧʨʘʚʜʠʚʦ, ʩʢʨʠʧʪ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝ ʫʩʣʦʚʠʷ ʠʥʩʪʨʫʢʮʠʶ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 
ʧʨʦʠʩʭʦʜʠʪ ʧʨʳʞʦʢ ʚʧʝʨʝʜ ʯʝʨʝʟ ʦʜʥʫ ʠʥʩʪʨʫʢʮʠʶ. 
ʅʘ ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ ʨʠʩʫʥʢʝ ʧʝʨʚʘʷ ʩʪʨʦʢʘ - ʵʪʦ ʠʥʩʪʨʫʢʮʠʷ-ʫʩʣʦʚʠʝ: ʝʩʣʠ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʝʥ ʩʢʨʠʧʪ (this, ʠʣʠ 
ʩʚʦʷ ʦʙʣʘʩʪʴ) ʚ ʥʦʨʤʝ. 

 
 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʩʚʦʷ ʦʙʣʘʩʪʴ ʥʝ ʚ ʥʦʨʤʝ, ʪʦ ʩʦʚʝʨʰʠʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʤʝʪʢʫ 1 (goto 1). 
ɸ ʝʩʣʠ ʩʚʦʷ ʦʙʣʘʩʪʴ ʚ ʥʦʨʤʝ, ʪʦ ʚʳʧʦʣʥʠʪʩʷ ʜʝʡʩʪʚʠʝ çʚʢʣʶʯʠʪʴ ʨʝʣʝ1 ʚ ʇʇʂè (ʨʝʣʝ1/ʇʇʂ ʚʢʣʁʯʠʪ)ɹ, ʥʦ ʧʦʩʣʝ ʵʪʦʛʦ ʚʩʝ 
ʨʘʚʥʦ ʩʦʚʝʨʰʠʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʤʝʪʢʫ 1, ʪ. ʢ. ʠʥʩʪʨʫʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 
 
ʕʢʨʘʥ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʥʩʪʨʫʢʮʠʠ ʪʠʧʘ çʋʩʣʦʚʠʝè ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

 

1 ʆʙʲʝʢʪ ʫʩʣʦʚʠʷ (ʥʘ ʨʠʩʫʥʢʝ ʕʪʘ ʦʙʣʘʩʪʴ (this)). 

2 ʆʧʝʨʘʮʠʷ ʩʨʘʚʥʝʥʠʷ (ʥʘ ʨʠʩʫʥʢʝ ʨʘʚʥʦ (==)). 

3 ʉʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ (ʥʘ ʨʠʩʫʥʢʝ ʥʦʨʤʘ). 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʥʩʪʨʫʢʮʠʠ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʥʫʞʥʫʶ ʩʪʨʦʯʢʫ ʩ ʧʦʤʦʱʴʶ çʆʂè. 

ʉʘʤʘʷ ʚʝʨʭʥʷʷ ʩʪʨʦʯʢʘ (ʩʪʨʦʢʘ ʟʘʛʦʣʦʚʢʘ) ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʢʨʘʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʩʪʨʫʢʮʠʠ ʚ ʩʧʠʩʢʝ 
ʠʥʩʪʨʫʢʮʠʡ ʩʢʨʠʧʪʘ. 

 

ɼʦʩʪʫʧʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʚʳʙʦʨ ʩʨʘʚʥʠʚʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʫʩʣʦʚʠʷ: 

 

 
ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ: 
 

1.ʕʪʘ ʦʙʣʘʩʪʴ (this) ʉʨʘʚʥʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʪʦʡ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʝʥ ʩʢʨʠʧʪ (ʠ 
ʩʦʙʩʪʚʝʥʥʦ, ʢʦʪʦʨʘʷ ʝʛʦ ʟʘʧʫʩʪʠʣʘ). 

 
ɼʦʩʪʫʧʥʳʝ ʦʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ: ʨʘʚʥʦ ʠ ʥʝ ʨʘʚʥʦ ʟʘʜʘʥʥʦʤʫ ʩʪʘʪʫʩʫ. 

 
ʄʦʞʥʦ ʟʘʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʪʘʪʫʩʦʚ (ʟʥʘʯʝʥʠʡ) ʦʙʣʘʩʪʠ ʧʦ 
ʀʃʀ: 

  
ɼʦʩʪʫʧʥʳʝ ʩʪʘʪʫʩʳ: çʇʦʞʘʨ 2è, çʇʦʞʘʨ 1è, çʊʨʝʚʦʛʘè, çʊʠʭʘʷ ʪʨʝʚʦʛʘè, 
çʅʝʠʩʧʨʘʚʥʦʩʪʴè, çʅʝ ʛʦʪʦʚè, çʅʘ ʦʭʨʘʥʝè, çɸʚʪʦʤʘʪʠʢʘ ʚʢʣʶʯʝʥʘè, 
çʕʚʘʢʫʘʮʠʷ ʧʝʨʝʜ ʧʫʩʢʦʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷè, çʇʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷè, 
çʇʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʧʨʦʰʝʣè, çʇʨʦʧʫʩʢ (ʝʩʪʴ ʚ ʨʝʤʦʥʪʝ)è, 
çʇʨʦʥʠʢʥʦʚʝʥʠʝè, çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣè. 
ɽʩʣʠ ʥʝ ʚʳʙʨʘʥ ʥʠ ʦʜʠʥ ʠʟ ʩʪʘʪʫʩʦʚ, ʩʨʘʚʥʠʚʘʝʤʳʤ ʩʪʘʪʫʩʦʤ ʩʯʠʪʘʝʪʩʷ 
çʅʦʨʤʘè. 

 
ʅʘ ʧʨʠʤʝʨʝ ʚʳʰʝ: ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ 
ʣʠʙʦ çʇʦʞʘʨ 1è ʣʠʙʦ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 

2.ʆʙʣʘʩʪʴ ʉʨʘʚʥʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʣʶʙʦʡ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʣʶʙʫʶ 
ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʫʶ ʚ ʇʇʂ ʦʙʣʘʩʪʴ: 

 
ɼʦʩʪʫʧʥʳʝ ʦʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ ʠ ʩʪʘʪʫʩʳ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʦʙʲʝʢʪʘ ʕʪʘ 
ʦʙʣʘʩʪʴ (this). 

3.ʕʣʝʤʝʥʪ 
ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʊʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ) 

ʉʨʘʚʥʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʊʉ). 
ɼʦʩʪʫʧʥʳʝ ʦʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ ʪʘʢʠʝ ʞʝ ʢʘʢ ʠ ʜʣʷ ʦʙʲʝʢʪʘ ʕʪʘ ʦʙʣʘʩʪʴ 
(this). 
ɼʦʩʪʫʧʥʳʝ ʩʪʘʪʫʩʳ: çʊʨʝʚʦʛʘ / ʇʦʞʘʨ / ɺʟʣʦʤ (ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ 
ʦʙʦʟʥʘʯʝʥʦ ʧʨʦʩʪʦ ï ɺʟʣʦʤ)è, çʅʝʠʩʧʨʘʚʥʦʩʪʴè, çʅʝʪ ʩʚʷʟʠè, 
çɺʩʢʨʳʪʠʝ ʢʦʨʧʫʩʘè, çɺʢʣʶʯʝʥʦ / ɼʚʝʨʴ ʦʪʢʨʳʪʘè, çʆʞʠʜʘʥʠʝ 
ʛʦʪʦʚʥʦʩʪʠ (ʩʪʘʨʪʘ)è, çɿʘʙʣʦʢʠʨʦʚʘʥʦè, çʈʘʟʙʣʦʢʠʨʦʚʘʥʦè, 
çʋʜʝʨʞʘʥʠʝè. 
ɽʩʣʠ ʥʝ ʚʳʙʨʘʥ ʥʠ ʦʜʠʥ ʠʟ ʩʪʘʪʫʩʦʚ, ʩʨʘʚʥʠʚʘʝʤʳʤ ʩʪʘʪʫʩʦʤ ʩʯʠʪʘʝʪʩʷ 
çʅʦʨʤʘè. 
 
ɺʥʠʤʘʥʠʝ! ʕʣʝʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʩʦʩʪʦʷʥʠʝ, 
ʦʪʣʠʯʥʦʝ ʦʪ ʩʦʩʪʦʷʥʠʷ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʝʥ. ʆʥ ʤʦʞʝʪ 
ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʚ ʧʨʦʠʟʚʦʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝ 
ʜʦʙʘʚʣʝʥ ʥʠ ʚ ʢʘʢʫʶ. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 

4.ɻʣʦʙʘʣʴʥʘʷ 
ʧʝʨʝʤʝʥʥʘʷ 

ʉʨʘʚʥʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩ ʜʨʫʛʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ 
ʢʦʥʩʪʘʥʪʦʡ. 

 
ɺʳʙʝʨʠʪʝ ʛʣʦʙʘʣʴʥʫʶ ʧʝʨʝʤʝʥʥʫʶ ʦʪ g0 ʜʦ g30. 
ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʝʨʝʤʝʥʥʦʡ ʜʦʩʪʫʧʥʳ ʦʧʝʨʘʮʠʠ: ʨʘʚʥʦ, ʥʝ ʨʘʚʥʦ, ʙʦʣʴʰʝ, 
ʤʝʥʴʰʝ, ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ, ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ: 
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ʉʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚʳʙʠʨʘʝʪʩʷ ʩʨʝʜʠ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, 
ʧʝʨʝʤʝʥʥʳʭ ʦʙʣʘʩʪʠ, ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʦʞʥʦ ʟʘʜʘʪʴ 
ʢʦʥʩʪʘʥʪʫ: 

  
ɺ ʩʣʫʯʘʝ ʟʘʜʘʥʠʷ ʢʦʥʩʪʘʥʪʳ ʚʚʝʜʠʪʝ ʮʝʣʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ: 

  
 

 
ʅʘ ʧʨʠʤʝʨʝ ʚʳʰʝ: ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʟʥʘʯʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ g5 ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ 75è. 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 

 

5.ʇʝʨʝʤʝʥʥʘʷ ʦʙʣʘʩʪʠ ʉʨʘʚʥʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʩ ʜʨʫʛʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ 
ʢʦʥʩʪʘʥʪʦʡ. 
ʆʧʝʨʘʮʠʠ ʠ ʩʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ɻʣʦʙʘʣʴʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ. 
ʇʝʨʝʤʝʥʥʳʝ ʦʙʣʘʩʪʠ: ʦʪ a0 ʜʦ a1. 

6.ʃʦʢʘʣʴʥʘʷ 
ʧʝʨʝʤʝʥʥʘʷ 

ʉʨʘʚʥʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩ ʜʨʫʛʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ 
ʢʦʥʩʪʘʥʪʦʡ. 
ʆʧʝʨʘʮʠʠ ʠ ʩʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ɻʣʦʙʘʣʴʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ. 
ʃʦʢʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ: l0. 

7.ʉʢʨʠʧʪ ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʜʨʫʛʦʡ ʩʢʨʠʧʪ. 
ʆʧʮʠʷ ʧʦʢʘ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. 

 
 

8.12.5 ɼʝʡʩʪʚʠʝ 

ʀʥʩʪʨʫʢʮʠʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʘʢ ʥʘʜ ʦʙʲʝʢʪʦʤ, ʪʘʢ ʠ ʙʝʟ ʥʝʛʦ. 
ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʷ ʩʢʨʠʧʪ ʧʝʨʝʭʦʜʠʪ ʢ ʩʣʝʜʫʶʱʝʡ ʠʥʩʪʨʫʢʮʠʠ. ʀʩʢʣʶʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʜʝʡʩʪʚʠʷ ʧʝʨʝʭʦʜʦʚ 
(goto) ʚʥʫʪʨʠ ʩʢʨʠʧʪʘ ʠ ʚʳʟʦʚʘ ʜʨʫʛʦʛʦ ʩʢʨʠʧʪʘ. 
 

 
ʕʢʨʘʥ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʥʩʪʨʫʢʮʠʠ ʪʠʧʘ çɼʝʡʩʪʚʠʝè ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

1 ʆʙʲʝʢʪ ʜʝʡʩʪʚʠʷ (ʥʘ ʢʘʨʪʠʥʢʝ ɼʝʡʩʪʚʠʝ ʙʝʟ ʦʙʲʝʢʪʘ). 

2 ɼʝʡʩʪʚʠʝ (ʥʘ ʢʘʨʪʠʥʢʝ ʧʝʨʝʭʦʜ ʥʘ ʤʝʪʢʫ). 

3 ɸʨʛʫʤʝʥʪ (ʥʘ ʢʘʨʪʠʥʢʝ 1). 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʥʩʪʨʫʢʮʠʠ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʥʫʞʥʫʶ ʩʪʨʦʯʢʫ ʩ ʧʦʤʦʱʴʶ çʆʂè. 
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ʉʘʤʘʷ ʚʝʨʭʥʷʷ ʩʪʨʦʯʢʘ (ʩʪʨʦʢʘ ʟʘʛʦʣʦʚʢʘ) ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʢʨʘʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʩʪʨʫʢʮʠʠ ʚ ʩʧʠʩʢʝ 
ʠʥʩʪʨʫʢʮʠʡ ʩʢʨʠʧʪʘ. 

ɼʦʩʪʫʧʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʘʨʛʫʤʝʥʪ ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʜʝʡʩʪʚʠʷ: 

 
 
ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ: 
 

1.ɼʝʡʩʪʚʠʝ ʙʝʟ 
ʦʙʲʝʢʪʘ 

ʆʧʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʭʦʜʦʤ ʚʳʧʦʣʥʝʥʠʷ ʩʢʨʠʧʪʘ, ʥʝ ʩʚʷʟʘʥʳ ʥʠ ʩ ʢʘʢʠʤ 
ʦʙʲʝʢʪʦʤ. ɼʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ 

 

1 ʇʝʨʝʭʦʜ ʢ ʤʝʪʢʝ (ʧʝʨʝʭʦʜ ʥʘ ʤʝʪʢʫ). ɺʳʧʦʣʥʝʥʠʝ ʩʢʨʠʧʪʘ 
ʧʝʨʝʤʝʩʪʠʪʩʷ ʢ ʠʥʩʪʨʫʢʮʠʠ ʪʠʧʘ çʄʝʪʢʘè. ɺ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ 
ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʥʦʤʝʨ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʤʝʪʢʠ, ʠʥʘʯʝ ʩʢʨʠʧʪ 
ʟʘʚʝʨʰʠʪʩʷ ʥʘ ʜʘʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ.  

 
ʅʘ ʨʠʩʫʥʢʝ ʚʳʙʨʘʥʘ ʥʝʩʫʱʝʩʪʚʫʶʱʘʷ ʤʝʪʢʘ. 

 

 

2 ɺʳʡʪʠ ʠ ʚʝʨʥʫʪʴ (ʟʘʚʝʨʰʠʪʴ ʩʢʨʠʧʪ). ɿʘʚʝʨʰʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ 
ʩʢʨʠʧʪʘ. ɸʨʛʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʢʦʜʦʤ ʟʘʚʝʨʰʝʥʠʷ ʩʢʨʠʧʪʘ, ʦʥ ʤʦʞʝʪ 
ʙʳʪʴ ʣʠʙʦ ʢʦʥʩʪʘʥʪʦʡ, ʣʠʙʦ ʧʝʨʝʤʝʥʥʦʡ. 
ɸʨʛʫʤʝʥʪ (ʢʦʥʩʪʘʥʪʘ ʠʣʠ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ) ʟʘʧʠʰʝʪʩʷ ʚ ʩʦʙʳʪʠʠ 
<ʉʢʨʠʧʪ>: ʆʩʪʘʥʦʚʣʝʥ ʚ ɾʫʨʥʘʣʝ. 

 

 

 

3 ʇʘʫʟʘ. ɺʳʧʦʣʥʝʥʠʝ ʩʢʨʠʧʪʘ ʧʨʠʦʩʪʘʥʦʚʠʪʩʷ ʥʘ ʫʢʘʟʘʥʥʦʝ ʚ ʘʨʛʫʤʝʥʪʝ 
ʢʦʣʠʯʝʩʪʚʦ ʩʝʢʫʥʜ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʝʡ ʦʧʝʨʘʮʠʠ. 

4 ʅʝʪ ʜʝʡʩʪʚʠʷ (ʥʝʪ ʦʧʝʨʘʮʠʠ). ʉʢʨʠʧʪ ʚʭʦʣʦʩʪʫʶ ʧʨʦʡʜʝʪ ʧʦ ʜʘʥʥʦʡ 
ʠʥʩʪʨʫʢʮʠʠ. 

2.ʕʪʘ ʦʙʣʘʩʪʴ (this) ɺʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʦʡ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʝʥ 
ʩʢʨʠʧʪ. 

 
 

 
 
ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʢʦʤʘʥʜ (ʜʝʡʩʪʚʠʡ): 

1 ʉʙʨʦʩ  

2 ɺʟʷʪʴ ʠʣʠ ʚʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʢʫ 

3 ʉʥʷʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʢʫ 

4 ʆʪʧʨʘʚʠʪʴ ʚ ʨʝʤʦʥʪ ʚʩʝʭ ʥʝ ʚ ʥʦʨʤʝ (ʦʙʦʡʪʠ ʚʩʝ ʫʟʣʳ óʥʝ ʚ ʥʦʨʤʝô) 
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5 ɺʳʚʝʩʪʠ ʚ ʜʝʞʫʨʥʳʡ ʨʝʞʠʤ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʝʤʦʥʪʝ 
(ʥʘ ʜʝʞʫʨʩʪʚʦ ʚʩʝʭ ʦʙʦʡʜʝʥʥʳʭ) 

ɸʨʛʫʤʝʥʪ ʜʣʷ ʜʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʝ ʥʫʞʝʥ. 

3.ʆʙʣʘʩʪʴ ɺʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
ɼʝʡʩʪʚʠʷ ʘʥʘʣʦʛʠʯʥʳ ʦʙʲʝʢʪʫ ʕʪʘ ʦʙʣʘʩʪʴ (this). 
 

4.ʕʣʝʤʝʥʪ 
ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʂʦʤʘʥʜʘ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ɺʥʠʤʘʥʠʝ! ɽʩʣʠ ʵʣʝʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥ ʚ ʣʶʙʫʶ ʦʙʣʘʩʪʴ ʢʘʢ 
ʚʳʭʦʜ, ʦʙʣʘʩʪʴ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ 
ʜʝʡʩʪʚʠʷ ʩʢʨʠʧʪʘ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʵʪʦʛʦ, ʜʦʙʘʚʣʷʡʪʝ ʚʳʭʦʜʳ, 
ʫʧʨʘʚʣʷʝʤʳʝ ʩʢʨʠʧʪʦʤ, ʢʘʢ ʊʉ çɺʭʦʜ çʅʝʠʩʧʨʘʚʥʦʩʪʴè, ʯʪʦʙʳ 
ʧʦʣʫʯʘʪʴ ʩʦʙʳʪʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʪ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
 

  
 

 
 
ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʢʦʤʘʥʜ (ʜʝʡʩʪʚʠʡ): 

1 ʉʙʨʦʩ 

2 ɺʢʣʶʯʠʪʴ 

3 ɺʳʢʣʶʯʠʪʴ 

4 ɺ ʨʝʤʦʥʪ (ʦʪʧʨʘʚʠʪʴ ʚʩʝ ʊʉ ʚ ʦʙʣʘʩʪʷʭ, ʟʘʚʷʟʘʥʥʳʝ ʥʘ ʵʪʦʪ ʵʣʝʤʝʥʪ 
ʦʙʦʨʫʜʦʚʘʥʠʷ) 

5 ʅʘ ʜʝʞʫʨʩʪʚʦ (ʧʦʩʪʘʚʠʪʴ ʥʘ ʜʝʞʫʨʩʪʚʦ ʚʩʝ ʊʉ ʚ ʦʙʣʘʩʪʷʭ, 
ʟʘʚʷʟʘʥʥʳʝ ʥʘ ʵʪʦʪ ʵʣʝʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ) 

6 ʆʪʢʨʳʪʴ ʜʚʝʨʴ (ʜʣʷ ʋʉʂ ʊɼ) 

7 ɿʘʙʣʦʢʠʨʦʚʘʪʴ ʜʚʝʨʴ (ʧʝʨʝʚʝʩʪʠ ʜʚʝʨʴ ʚ ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ ʤʦʞʥʦ, 
ʧʦʩʣʘʚ ʝʡ ʉʙʨʦʩ) 

8 ʈʘʟʙʣʦʢʠʨʦʚʘʪʴ ʜʚʝʨʴ 

9 ɺʢʣʶʯʠʪʴ ʠʥʜʠʢʘʮʠʶ ʩʪʘʪʫʩʘ: 

 ʜʘʣʝʝ ʠʜʫʪ ʢʦʜʳ ʠʥʜʠʢʘʮʠʡ ʜʣʷ ʩʠʛʥʘʣʠʟʘʪʦʨʦʚ. ʇʦ ʵʪʦʡ ʢʦʤʘʥʜʝ 
 ʩʠʛʥʘʣʠʟʘʪʦʨ ʥʘʯʠʥʘʝʪ çʤʠʛʘʪʴè ʩʦʩʪʦʷʥʠʝ ʪʘʢ, ʢʘʢ ʦʥ ʫʤʝʝʪ (ʩʤ. 
 ʦʧʠʩʘʥʠʝ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ): çʇʦʞʘʨ 1è, çʇʦʞʘʨ 2è, 
 çʊʨʝʚʦʛʘè, çɿʘʜʝʨʞʢʘ ʚʟʷʪʠʷè, çɿʘʜʝʨʞʢʘ ʪʨʝʚʦʛʠè, 
 çʅʝʠʩʧʨʘʚʥʦʩʪʴè, çʅʝ ʛʦʪʦʚè, çʅʘ ʦʭʨʘʥʝ / ʘʚʪʦʤʘʪʠʢʘ ʚʢʣʶʯʝʥʘè, 
 çʕʚʘʢʫʘʮʠʷè, çʇʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷè, çʇʫʩʢ ʧʨʦʰʝʣè. 

 

5.ʆʙʣʘʩʪʴ ʜʣʷ ʪʠʧʘ 
ʊʉ 

ɼʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʫʢʘʟʘʥʥʦʛʦ 
ʪʠʧʘ ʚ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʥʫʞʥʦ 
ʚʳʙʨʘʪʴ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʤ ʤʳ 
ʭʦʪʠʤ ʜʘʪʴ ʢʦʤʘʥʜʫ: 

 
 
ɼʝʡʩʪʚʠʷ ʟʜʝʩʴ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʕʣʝʤʝʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ɺ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʢʘʢ ʊʉ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʦ ʚ ʦʙʣʘʩʪʠ: 

 
 
ʊʠʧʳ ʊʉ ʩʣʝʜʫʶʱʠʝ: 
çʇʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè, çʈʫʯʥʦʡ ʧʦʞʘʨʥʳʡ ʠʟʚʝʱʘʪʝʣʴè, çʊʨʝʚʦʞʥʳʡ ʚʭʦʜè, 
ʢʥʦʧʢʘ çʉʥʷʪʴ / ɺʟʷʪʴè, çʇʫʩʢ ʧʦʞʘʨʦʪʫʰʝʥʠʷè, çɺʭʦʜ ʧʫʩʢ ʧʨʦʰʝʣè, çʦʪʤʝʥʘ 
ʧʫʩʢʘè, çɺʭʦʜ ʥʝʠʩʧʨʘʚʥʦʩʪʴè, çʉʠʛʥʘʣʠʟʘʪʦʨè, çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜè, 
çɺʳʭʦʜ ʇʦʞʘʨ 1è, çɺʳʭʦʜ ʇʦʞʘʨ 2è, çɺʳʭʦʜ ʊʨʝʚʦʛʘè, çɺʳʭʦʜ ʥʘ ʦʭʨʘʥʝ / 
ʘʚʪʦʤʘʪʠʢʘ ʚʢʣʶʯʝʥʘè, çɺʳʭʦʜ ʧʫʩʢ ɸʋʇʊè, çɺʳʭʦʜ ʵʚʘʢʫʘʮʠʷè, çɺʳʭʦʜ 
ʅʝʠʩʧʨʘʚʥʦʩʪʴè, çʉʩʳʣʢʘ ʥʘ ʦʙʣʘʩʪʴè, çʋʉʂè, çʋʉʂ ʊɼè, çʅʘʧʨʘʚʣʝʥʠʝè. 
 
ʇʨʠʤʝʨ: 
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ʅʘ ʨʠʩʫʥʢʘʭ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʦ: ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʚʩʝ ʊʉ ʪʠʧʘ ʋʉʂ ʊɼ ʚ ʦʙʣʘʩʪʠ 
3.ʢʚʘʨʪʠʨʘ. 
 
ɺ ʥʘʩʪʨʦʡʢʘʭ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʪʠʧʳ ʊʉ, ʠ 
ʜʘʥ ʥʘʙʦʨ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ. ʇʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʩʣʝʜʫʝʪ 
ʟʘʜʘʚʘʪʴ ʢʦʨʨʝʢʪʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʠʧʘ ʊʉ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʢ ʥʝʤʫ 
ʜʝʡʩʪʚʠʷ. 

6.ɻʣʦʙʘʣʴʥʘʷ 
ʧʝʨʝʤʝʥʥʘʷ 

ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʧʝʨʚʳʤ ʦʧʝʨʘʥʜʦʤ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʥʜʦʤ, 
ʚ ʢʦʪʦʨʦʡ ʩʦʭʨʘʥʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪ, ʙʫʜʝʪ ʛʣʦʙʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ. 

 
ɺʳʙʝʨʠʪʝ ʛʣʦʙʘʣʴʥʫʶ ʧʝʨʝʤʝʥʥʫʶ ʦʪ g0 ʜʦ g30. 
ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʝʨʝʤʝʥʥʦʡ ʜʦʩʪʫʧʥʳ ʦʧʝʨʘʮʠʠ: ʧʨʠʩʚʦʠʪʴ, ʩʣʦʞʠʪʴ, 
ʚʳʯʝʩʪʴ, ʫʤʥʦʞʠʪʴ ʠ ʨʘʟʜʝʣʠʪʴ: 

 
ɺʪʦʨʦʡ ʦʧʝʨʘʥʜ ʚ ʚʳʨʘʞʝʥʠʠ ʚʳʙʠʨʘʝʪʩʷ ʩʨʝʜʠ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, 
ʧʝʨʝʤʝʥʥʳʭ ʦʙʣʘʩʪʠ, ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʦʞʥʦ ʟʘʜʘʪʴ 
ʢʦʥʩʪʘʥʪʫ: 

  
ɺ ʩʣʫʯʘʝ ʟʘʜʘʥʠʷ ʢʦʥʩʪʘʥʪʳ ʚʚʝʜʠʪʝ ʮʝʣʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ: 

  
 
ʇʨʠʤʝʨ: 

 
 

 
ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʨʘʞʝʥʠʷ ʥʘ ʨʠʩʫʥʢʘʭ ʚʳʰʝ ʙʫʜʝʪ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ, 
ʭʨʘʥʷʱʝʛʦʩʷ ʚ ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ g1, ʥʘ 9. 

7.ʇʝʨʝʤʝʥʥʘʷ 
ʦʙʣʘʩʪʠ 

ɺʳʧʦʣʥʷʝʪʩʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʧʝʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʩ ʜʨʫʛʦʡ 
ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʢʦʥʩʪʘʥʪʦʡ. 
ʆʧʝʨʘʮʠʠ ʠ ʩʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ɻʣʦʙʘʣʴʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ. 
ʇʝʨʝʤʝʥʥʳʝ ʦʙʣʘʩʪʠ: ʦʪ a0 ʜʦ a1. 

8.ʃʦʢʘʣʴʥʘʷ 
ʧʝʨʝʤʝʥʥʘʷ 

ɺʳʧʦʣʥʷʝʪʩʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩ ʜʨʫʛʦʡ 
ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʢʦʥʩʪʘʥʪʦʡ. 
ʆʧʝʨʘʮʠʠ ʠ ʩʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ɻʣʦʙʘʣʴʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ. 
ʃʦʢʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ: l0. 

9.ʉʢʨʠʧʪ ʇʝʨʝʭʦʜ ʢ ʚʳʧʦʣʥʝʥʠʶ ʠʥʩʪʨʫʢʮʠʡ ʠʟ ʜʨʫʛʦʛʦ ʩʢʨʠʧʪʘ. 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʚʨʘʪ ʚ ʵʪʦʪ ʩʢʨʠʧʪ ʠʟ ʜʨʫʛʦʛʦ ʩʢʨʠʧʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʠʯʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-114 

ɸʨʛʫʤʝʥʪʦʤ ʩʣʫʞʠʪ ʥʦʤʝʨ ʤʝʪʢʠ ʚ ʜʨʫʛʦʤ ʩʢʨʠʧʪʝ, ʩ ʢʦʪʦʨʦʡ ʥʘʜʦ ʥʘʯʘʪʴ 
ʚʳʧʦʣʥʝʥʠʝ ʠʥʩʪʨʫʢʮʠʡ. ɿʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ 0 ï ʟʘʧʫʩʪʠʪʴ ʜʨʫʛʦʡ ʩʢʨʠʧʪ ʩ 
ʧʝʨʚʦʡ ʠʥʩʪʨʫʢʮʠʠ. 

 

8.13 ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ  

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ) 

 
 

IP ʘʜʨʝʩ ʆʩʥʦʚʥʳʝ ʩʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ. 

ɺʭʦʜʷʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʅʘʩʪʨʦʡʢʠ ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʩ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. 

WEB ʠʥʪʝʨʬʝʡʩ ʅʘʩʪʨʦʠʪʴ TCP ʧʦʨʪ Web ʠʥʪʝʨʬʝʡʩʘ. 

ʋʜʘʣʝʥʥʳʡ ʩʝʨʚʝʨ ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠʙʦʨʘ ʩ ʫʜʘʣʝʥʥʳʤ ʩʝʨʚʝʨʦʤ, ʢʦʪʦʨʳʡ 
ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʘʥʥʳʡ ʨʝʞʠʤ, ʥʘʧʨʠʤʝʨ ʩ RM-3. 

 
ɺ ʢʦʥʩʦʣʠ ʇʇʂ ʜʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ. 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ɺ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʚʩʝ ʩʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʜʥʦʡ ʩʪʨʘʥʠʮʝ ʫʟʣʘ Ethernet. 
 

 
 

ɺʥʠʤʘʥʠʝ! ʇʦʩʣʝ ʟʘʧʠʩʠ ʚ ʧʨʠʙʦʨ ʫʟʣʘ Ethernet ʚʦʟʤʦʞʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʨʦʧʘʜʘʥʠʝ ʩʚʷʟʠ ʩ ʧʨʠʙʦʨʦʤ. ʂʨʦʤʝ ʪʦʛʦ, 
ʝʩʣʠ ʟʘʧʠʩʳʚʘʝʤʳʝ ʥʘʩʪʨʦʡʢʠ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ (ʧʨʠʙʦʨ ʩʪʘʥʦʚʠʪʩʷ ʚʥʝ ʩʝʪʠ ʢʦʤʧʴʶʪʝʨʘ), 
ʩʚʷʟʴ ʥʝ ʚʦʩʩʪʘʥʦʚʠʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘʩʪʨʦʡʢʠ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʥʠʤʠ.  
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8.13.1 IP ʘʜʨʝʩ 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ Ÿ IP ʘʜʨʝʩ) 

 
 

IP ʘʜʨʝʩ IP ʘʜʨʝʩ ʧʨʠʙʦʨʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ 192.168.0.199 

ʄʘʩʢʘ ʄʘʩʢʘ ʧʦʜʩʝʪʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ 255.255.255.0. 
ʕʪʦ ʙʠʪʦʚʘʷ ʤʘʩʢʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ, ʢʘʢʘʷ ʯʘʩʪʴ IP-ʘʜʨʝʩʘ ʫʟʣʘ ʩʝʪʠ ʦʪʥʦʩʠʪʩʷ ʢ 
ʘʜʨʝʩʫ ʩʝʪʠ, ʘ ʢʘʢʘʷ ð ʢ ʘʜʨʝʩʫ ʩʘʤʦʛʦ ʫʟʣʘ ʚ ʵʪʦʡ ʩʝʪʠ.  
ʅʘʧʨʠʤʝʨ, ʤʘʩʢʘ 255.255.255.0 ʧʨʠ ʘʜʨʝʩʝ 192.168.0.199 ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦʪ 
ʧʨʠʙʦʨ ʨʘʙʦʪʘʝʪ ʚ ʩʝʪʠ 192.168.0.xxx ʠ ʝʛʦ ʘʜʨʝʩ ʚ ʥʝʡ 199, ʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ 
ʣʶʙʳʤ IP ʘʜʨʝʩʦʤ ʠʟ ʜʠʘʧʘʟʦʥʘ 192.168.0.1 ï 192.168.0.254 ʥʝ ʥʫʞʝʥ ʰʣʶʟ (ʧʘʢʝʪʳ 
ʜʦʩʪʘʚʣʷʶʪʩʷ ʠʤ ʥʘʧʨʷʤʫʶ ʧʦ Ethernet). ɺʩʝ ʜʨʫʛʠʝ ʧʘʢʝʪʳ ʙʫʜʫʪ ʦʪʧʨʘʚʣʷʝʪʩʷ 
ʥʘ ʰʣʶʟ, ʝʩʣʠ ʦʥ ʟʘʜʘʥ. 

ʐʣʶʟ IP ʘʜʨʝʩ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ɽʩʣʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ ʧʨʠʙʦʨʘ ʩ ʜʨʫʛʦʡ IP 
ʧʦʜʩʝʪʴʶ, ʰʣʶʟ ʤʦʞʥʦ ʥʝ ʟʘʜʘʚʘʪʴ (ʦʩʪʘʚʠʪʴ 0.0.0.0). 
ɸʜʨʝʩ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʩɹʷ ʚ ʦʜʥʦʡ ʩʝʪʠ ʩ IP ʘʜʨʝʩʦʤ ʩʘʤʦʛʦ 
ʧʨʠʙʦʨʘ! 

 
 
ʇʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʦʚ TCP/IP ʥʝ ʚʭʦʜʠʪ ʚ ʟʘʜʘʯʠ ʪʝʢʫʱʝʛʦ ʜʦʢʫʤʝʥʪʘ. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʧʦʜʯʝʨʧʥʫʪʴ ʠʟ ʩʪʘʪʝʡ ʥʘ ʩʘʡʪʝ http://ru.wikipedia.org, ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ çIPv4è, 
çʄʘʩʢʘ ʧʦʜʩʝʪʠè ʠʣʠ ʚ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ RFC http://www.rfc-editor.org.  

8.13.2 ɺʭʦʜʷʱʠʝ ʩʦʝʜʠʥʝʥʠʷ 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ Ÿ ɺʭʦʜʷʱʠʝ ʩʦʝʜʠʥʝʥʠʷ) 

 
 

TCP ʧʦʨʪ ʆʪʢʨʳʪʳʡ ʜʣʷ ʚʭʦʜʷʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʢʦʤʧʴʶʪʝʨʘ TCP ʧʦʨʪ. 
0 ï ʚʭʦʜʷʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʦʪʢʣʶʯʝʥʳ. 

ʊʘʡʤʘʫʪ 
ʦʙʨʳʚʘ 
ʩʚʷʟʠ, ʤʩ 

ʆʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ, ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʢʦʤʧʴʶʪʝʨ ʣʠʙʦ ʇʇʂ 
ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʝʪ ʩʚʷʟʠ ʩ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. 
ɼʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʊʘʡʤʘʫʪ ʦʙʨʳʚʘ ʩʚʷʟʠ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʀʥʪʝʨʚʘʣ ʦʧʨʦʩʘ ʚ 
ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʀʥʪʝʨʚʘʣ 
ʦʧʨʦʩʘ, ʤʩ 

ʀʥʪʝʨʚʘʣ, ʩ ʢʦʪʦʨʳʤ ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʦʧʨʘʰʠʚʘʪʴ ʵʪʦʪ ʧʨʠʙʦʨ ʧʦ Ethernet. 
ʏʝʤ ʦʥ ʙʦʣʴʰʝ, ʪʝʤ ʤʝʥʴʰʝ ʪʨʘʬʠʢʘ ʧʦʪʨʝʙʣʷʝʪ ʩʦʝʜʠʥʝʥʠʝ. 

 
ʕʪʦʪ ʩʝʨʚʠʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨʦʤ, ʈʄ-3 ʠ ʜʨʫʛʠʤ ʇʆ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. 

http://ru.wikipedia.org/
http://www.rfc-editor.org/
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8.13.3 WEB ʠʥʪʝʨʬʝʡʩ 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ Ÿ WEB ʠʥʪʝʨʬʝʡʩ) 

 
 
ɿʜʝʩʴ ʥʘʩʪʨʘʠʚʘʝʪʩʷ TCP ʧʦʨʪ ʜʣʷ HTTP ʩʦʝʜʠʥʝʥʠʡ. 
80 ï ʧʦ ʫʤʦʣʯʘʥʠʶ (ʥʝ ʧʠʰʝʪʩʷ ʚ ʙʨʘʫʟʝʨʝ), ʦʙʨʘʱʝʥʠʝ ʥʘ ʩʪʨʘʥʠʮʫ ʙʫʜʝʪ ʚʠʜʘ http://192.168.0.199 (ʧʨʠʚʝʜʝʥ ip ʧʦ 
ʫʤʦʣʯʘʥʠʶ). 
0 ï Web ʠʥʪʝʨʬʝʡʩ ʦʪʢʣʶʯʝʥ. 
ɽʩʣʠ ʙʫʜʝʪ ʚʳʙʨʘʥ ʧʦʨʪ ʦʪʣʠʯʥʳʡ ʦʪ 80, ʪʦ ʚ ʘʜʨʝʩʥʦʡ ʩʪʨʦʢʝ ʙʨʘʫʟʝʨʘ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ Web ʠʥʪʝʨʬʝʡʩʫ ʥʝʦʙʭʦʜʠʤʦ 
ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ ʧʦʨʪ, ʥʘʧʨʠʤʝʨ: 
http://192.168.0.199:8080 ï ʝʩʣʠ ʟʘʜʘʥ ʧʦʨʪ 8080. 
 

8.13.4 ʋʜʘʣʝʥʥʳʡ ʩʝʨʚʝʨ 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʉʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ Ÿ ʋʜʘʣʝʥʥʳʡ ʩʝʨʚʝʨ) 

 
 
ʉʫʱʝʩʪʚʫʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʢʦʛʜʘ ʇʇʂ ʩʘʤ ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʦʨʦʤ ʩʦʝʜʠʥʝʥʠʷ ʩ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. ʕʪʦ ʧʦʣʝʟʥʦ, ʢʦʛʜʘ ʫ 
ʧʨʠʙʦʨʘ ʥʝ ʠʟʚʝʩʪʝʥ IP ʘʜʨʝʩ ʠʣʠ ʦʥ ʥʘʭʦʜʠʪʩʷ ʟʘ NAT, ʘ ʫ ʩʝʨʚʝʨʘ (ʥʘʧʨʠʤʝʨ, RM-3) ʝʩʪʴ ʣʠʙʦ ʩʪʘʪʠʯʝʩʢʠʡ IP ʘʜʨʝʩ, ʣʠʙʦ 
ʜʦʤʝʥʥʦʝ ʠʤʷ. 
ʊʘʢʦʡ ʨʝʞʠʤ ʫʜʦʙʝʥ ʧʨʠ ʝʜʠʥʦʤ ʧʫʣʴʪʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʥʦʞʝʩʪʚʝ ʫʜʘʣʝʥʥʳʭ ʢʣʠʝʥʪʦʚ. 
 

ʈʝʞʠʤ ʆʪʢʣʶʯʝʥ ï ʩʝʨʚʠʩ ʦʪʢʣʶʯʝʥ. 
ɸʢʪʠʚʝʥ ï ʧʨʠʙʦʨ ʥʘʯʠʥʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩʨʘʟʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. 
ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ gprs -  ʧʨʠ ʧʨʦʧʘʜʘʥʠʠ ʢʘʥʘʣʘ ʩʚʷʟʠ ʩʦʝʜʠʥʝʥʠʝ 
ʘʢʪʠʚʠʨʫʝʪʩʷ ʯʝʨʝʟ GPRS ʤʦʜʝʤ. 

ɼʦʤʝʥ ʠʣʠ IP-ʘʜʨʝʩ ɿʜʝʩʴ ʥʘʜʦ ʚʚʝʩʪʠ ʜʦʤʝʥʥʦʝ ʠʤʷ ʠʣʠ IP ʘʜʨʝʩ ʧʫʣʴʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ 
ʥʘʙʣʶʜʝʥʠʷ (ʩʝʨʚʝʨʘ ʚʭʦʜʷʱʠʭ ʩʦʝʜʠʥʝʥʠʡ). 

TCP ʧʦʨʪ TCP ʧʦʨʪ, ʥʘ ʢʦʪʦʨʦʤ ʩʝʨʚʝʨ ʧʨʠʥʠʤʘʝʪ ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʨʠʙʦʨʦʚ. 
 

ʊʘʡʤʘʫʪ ʦʙʨʳʚʘ 
ʩʚʷʟʠ, ʤʩ 

ʆʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ, ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʢʦʤʧʴʶʪʝʨ ʣʠʙʦ ʇʇʂ 
ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʝʪ ʩʚʷʟʠ ʩ ʇʆ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. 
ɼʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʊʘʡʤʘʫʪ ʦʙʨʳʚʘ ʩʚʷʟʠ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʀʥʪʝʨʚʘʣ 
ʦʧʨʦʩʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʀʥʪʝʨʚʘʣ ʦʧʨʦʩʘ, ʤʩ ʀʥʪʝʨʚʘʣ, ʩ ʢʦʪʦʨʳʤ ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʦʧʨʘʰʠʚʘʪʴ ʵʪʦʪ ʧʨʠʙʦʨ ʧʦ 
Ethernet. 
ʏʝʤ ʦʥ ʙʦʣʴʰʝ, ʪʝʤ ʤʝʥʴʰʝ ʪʨʘʬʠʢʘ ʧʦʪʨʝʙʣʷʝʪ ʩʦʝʜʠʥʝʥʠʝ. 

DNS 1 ʇʝʨʚʠʯʥʳʡ DNS ʩʝʨʚʝʨ. ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ, ʝʩʣʠ ʚ ʧʦʣʝ çɼʦʤʝʥ ʠʣʠ IP-
ʘʜʨʝʩè ʫʢʘʟʘʥʦ ʜʦʤʝʥʥʦʝ ʠʤʷ, ʘ ʥʝ IP. 

DNS 2 ɺʪʦʨʠʯʥʳʡ DNS ʩʝʨʚʝʨ. ʄʦʞʥʦ ʫʢʘʟʘʪʴ, ʝʩʣʠ ʝʩʪʴ. 

http://192.168.0.199/
http://192.168.0.199:8080/
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8.14 ʇʝʨʠʬʝʨʠʷ ʇʇʂ-ɽ (Wiegand, ʚʭʦʜʳ, ʚʳʭʦʜʳ) 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ Wiegand ʠ ɺʭʦʜʳ) 
ʇʝʨʠʬʝʨʠʷ ʇʇʂ-ɽ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʠ ʢʘʢ ʦʜʠʥ ʵʣʝʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ - ʪʦʯʢʘ ʜʦʩʪʫʧʘ (ʢʘʢ ʫ ʂɼ2), ʠ ʢʘʢ ʥʘʙʦʨ ʦʪʜʝʣʴʥʳʭ 
ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ: ɺʭʦʜʦʚ / ɺʳʭʦʜʦʚ. 
 

 
 
 

ʈʝʞʠʤ ɺʭʦʜ 1, 2, 3, 4; ɺʳʭʦʜ 
3, 4, 5; ʈʝʣʝ 

ʈʝʞʠʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. 
ʇʨʝʜʩʪʘʚʣʷʝʪ ʚʩʝ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 
ʨʘʙʦʪʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢʘʢ ʜʠʩʢʨʝʪʥʳʝ ʵʣʝʤʝʥʪʳ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʴ 
(ɺʳʭʦʜʳ 1 ʠ 2 ʜʦʩʪʫʧʥʳ ʚʩʝʛʜʘ). 
 

ʊɼ 1.1 ʩ ʢʥʦʧʢʦʡ ʈʝʞʠʤ ʨʘʙʦʪʳ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʩ ʢʥʦʧʢʦʡ ʚʳʭʦʜʘ. ʕʪʦʪ 
ʨʝʞʠʤ ʟʘʜʝʡʩʪʚʫʝʪ ʈʝʣʝ - ʜʣʷ ʟʘʤʢʘ, ɺʭʦʜ 1 - ʜʣʷ 
ʢʥʦʧʢʠ ʚʳʭʦʜʘ, ɺʭʦʜ 2 - ʜʣʷ ʜʘʪʯʠʢʘ ʦʪʢʨʳʪʠʷ ʜʚʝʨʠ, ʘ 
ʢʣʝʤʤr ʦʩʪʘʣʴʥʳʭ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ (ɺʭʦʜʳ 3, 4 ʠ 
ɺʳʭʦʜʳ 3, 4, 5) - ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʉʯʠʪʳʚʘʪʝʣʷ. 
 

ʊɼ 1.1, 1.2 ʠ ɺʭʦʜ 1 ʈʝʞʠʤ ʨʘʙʦʪʳ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʩ ʜʚʫʤʷ ʩʯʠʪʳʚʘʪʝʣʷʤʠ, 
ʧʨʠ ʢʦʪʦʨʦʤ ʉʯʠʪʳʚʘʪʝʣʴ 2 ʧʦʜʢʣʶʯʘʝʪʩʷ ʥʘ ʪʝ ʞʝ 
ʢʣʝʤʤr, ʯʪʦ ʠ ʉʯʠʪʳʚʘʪʝʣʴ 1, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ 
ʧʨʦʚʦʜʘ Data1 ʠ Data0 ʫ ʉʯʠʪʳʚʘʪʝʣʷ 2 ʤʝʥʷʶʪʩʷ 
ʤʝʩʪʘʤʠ. ʊ. ʢ. ʂʥʦʧʢʘ ʚʳʭʦʜʘ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʥʝ 
ʠʩʧʦʣʴʟʫʝʪʩʷ, ɺʭʦʜ 1 ʜʦʩʪʫʧʝʥ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ 
ʦʙʣʘʩʪʴ ʢʘʢ ʦʪʜʝʣʴʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ. 
 

ʋʉʂ 1, 2; ɺʭʦʜ 1, 2 ʠ 
ʈʝʣʝ 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ 
ʩʯʠʪʳʚʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ / 
ʩʥʷʪʠʷ, ʠʣʠ ʜʨʫʛʠʭ ʮʝʣʝʡ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ɺʭʦʜr 1, 2 ʠ 
ʈʝʣʝ ʇʇʂ-ɽ ʜʦʩʪʫʧʥʳ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʴ ʢʘʢ 
ʦʪʜʝʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. 

  
 

ʀʥʜʠʢʘʮʠʷ 
ʫʜʝʨʞʘʥʠʷ 

ʉʯʠʪʳʚʘʪʝʣʴ ʙʫʜʝʪ ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʝʪʦʚʦʡ ʠ ʟʚʫʢʦʚʦʡ ʠʥʜʠʢʘʮʠʝʡ ʧʨʠ ʫʜʝʨʞʘʥʠʠ 
ʜʚʝʨʠ. 

ʀʥʜʠʢʘʮʠʷ 
ʚʟʣʦʤʘ 

ʉʯʠʪʳʚʘʪʝʣʴ ʙʫʜʝʪ ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʝʪʦʚʦʡ ʠ ʟʚʫʢʦʚʦʡ ʠʥʜʠʢʘʮʠʝʡ ʧʨʠ ʚʟʣʦʤʝ. 
ɺʟʣʦʤʦʤ ʩʯʠʪʘʝʪʩʷ ʩʨʘʙʘʪʳʚʘʥʠʝ ʜʘʪʯʠʢʘ ʜʚʝʨʠ (ɺʭʦʜ 2) ʙʝʟ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 
ʦʪʢʨʳʪʠʷ ʟʘʤʢʘ ʜʚʝʨʠ. 

ɺʨʝʤʷ 
ʦʪʢʨʳʪʠʷ 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʚʨʝʤʷ, ʥʘ ʢʦʪʦʨʦʝ ʩʨʘʙʘʪʳʚʘʝʪ ʈʝʣʝ, ʢ ʢʦʪʦʨʦʤʫ ʦʙʳʯʥʦ ʧʦʜʢʣʶʯʘʝʪʩʷ 
ʧʨʠʚʦʜ ʟʘʤʢʘ. 

ɺʨʝʤʷ 
ʫʜʝʨʞʘʥʠʷ 

ɺʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʠʪʴʩʷ ʧʨʦʭʦʜ (ʝʩʣʠ ʙʳʣʘ ʦʪʢʨʳʪʘ ʜʚʝʨʴ). 
ɽʩʣʠ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʭʦʜ ʥʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥ (ʜʚʝʨʴ ʥʝ ʙʫʜʝʪ ʟʘʢʨʳʪʘ), 
ʊɼ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ ʫʜʝʨʞʘʥʠʷ. 
ʊ.ʝ. ʜʚʝʨʴ ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʦʪʢʨʳʪʦʡ ʚ ʪʝʯʝʥʠʠ çɺʨʝʤʷ ʦʪʢʨʳʪʠʷè + çɺʨʝʤʷ 
ʫʜʝʨʞʘʥʠʷè ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʩʠʛʥʘʣʘ ʦʙ ʫʜʝʨʞʘʥʠʠ ʜʚʝʨʠ. 
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(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʊʦ ʞʝ ʩʘʤʦʝ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʯʝʨʝʟ ʫʟʝʣ çʈʝʞʠʤ ʧʝʨʠʬʝʨʠʠè. 
 

 
ʀʥʪʝʨʬʝʡʩ ʩʯʠʪʳʚʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʢʘʢ Wiegand 26. 

8.15 RS-232 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ RS-232) 
ʄʝʥʶ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʦ RS-232 ʠʥʪʝʨʬʝʡʩʫ. 

 
 

ʆʪʢʣʶʯʝʥ RS-232 ʦʪʢʣʶʯʝʥ (ʧʦ ʫʤʦʣʯʘʥʠʶ). 

ʇʨʠʥʪʝʨ ɺʳʚʦʜ ʞʫʨʥʘʣʘ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʡ ʪʘʙʣʠʮʳ.  

ʄʦʜʝʤ GSM ʤʦʜʝʤ ʜʣʷ ʧʨʠʝʤʘ ʠ ʦʪʧʨʘʚʢʠ SMS, ʘ ʪʘʢʞʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦ GPRS. 

ʈʈʆʇ ʩʪʨʝʣʝʮ ʇʦʜʢʣʶʯʝʥʠʝ ʈʈʆʇ ʠʟ ʀʉɹ ʉʪʨʝʣʝʮ (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ɸʨʛʫʩ-ʉʧʝʢʪʨ). ʊʦʣʴʢʦ 
ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʫʨʦʚʥʝ ʨʘʟʜʝʣʦʚ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʩʘʤʦʛʦ ʈʈʆʇ. 

 

ʇʨʠʤʝʯʘʥʠʝ. ʕʣʝʤʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʥʘ RS-232 ʠʥʪʝʨʬʝʡʩ, ʚ ʢʦʥʩʦʣʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ  
(ʛʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʫʩʪʨʦʡʩʪʚʘ Ÿ ʇʇʂ Ÿ ʚʩʪʨʦʝʥʥʳʝ). 

 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʀʥʪʝʨʬʝʡʩ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʯʝʨʝʟ ʫʟʝʣ RS-232 
 

 

8.15.1 ʇʨʠʥʪʝʨ  

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ RS-232 Ÿ ʧʨʠʥʪʝʨ) 
ɺʳʚʦʜ ʩʦʦʙʱʝʥʠʡ ʠʟ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʡ ʪʘʙʣʠʮʳ ʥʘ ʩʢʦʨʦʩʪʠ 1200 ʙʠʪ/ʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʜʠʨʦʚʢʠ 
CP866. 

 
ɺʠʜ ʪʘʙʣʠʮʳ ʚ ʪʝʨʤʠʥʘʣʝ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ: 
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8.15.2 ʄʦʜʝʤ 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ RS-232 Ÿ ʤʦʜʝʤ) 
ʅʘ RS-232 ʧʦʨʪ ʇʇʂ-ʊ ʠ ʇʇʂ-ɽ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ GSM ʤʦʜʝʤ. GPRS ʠ SMS ʩʝʨʚʠʩʳ ʜʦʩʪʫʧʥʳ ʥʘ ʤʦʜʝʣʷʭ Cinterion MC52i 
ʠ Cinterion BGS2T. SMS ʩʝʨʚʠʩʳ (ʙʝʟ GPRS) ʪʘʢʞʝ ʜʦʩʪʫʧʥʳ ʥʘ ʤʦʜʝʤʘʭ ʩʝʤʝʡʩʪʚʘ sim300 ʠ sim900. 
 
ɺr ʙʝʨʠʪʝ ʨʝʞʠʤ RS-232 çʤʦʜʝʤè ʠ ʟʘʜʘʡʪʝ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʩ ʥʠʤ, ʦʙʳʯʥʘʷ ʩʢʦʨʦʩʪʴ ʜʣʷ ʤʦʜʝʣʝʡ Cinterion - 115200 
ʙʠʪ/ʩ. ɿʘʪʝʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʩʩʳʣʢʠ (ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ) ʥʘ ʥʘʩʪʨʦʡʢʠ ʤʦʜʝʤʘ: 
 

 
ʇʨʠ ʧʝʨʝʭʦʜʝ ʧʦ ʩʩʳʣʢʝ ʦʪʢʨʦʝʪʩʷ ʨʷʜ ʥʘʩʪʨʦʝʢ. ʉʧʨʘʚʘ ʧʦʢʘʟʘʥʳ ʪʝ ʞʝ ʩʘʤʳʝ ʥʘʩʪʨʦʡʢʠ ʤʦʜʝʤʘ ʚ ʈʫʙʠʢʦʥ 
ʂʦʥʬʠʛʫʨʘʪʦʨʝ ʠʣʠ RM-3. 
                           

  
 
ʆʧʠʩʘʥʠʝ ʥʘʩʪʨʦʝʢ GSM ʤʦʜʝʤʘ: 
 

ʆʪʩʳʣʘʪʴ SMS ʇʨʦʠʟʚʦʜʠʪʩʷ ʦʪʩʳʣʢʘ ʩʦʙʳʪʠʡ ʠʟ ʞʫʨʥʘʣʘ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʠʤʝʶʱʠʤ 
ʪʝʣʝʬʦʥʥʳʝ ʥʦʤʝʨʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʫ ʥʠʭ ʬʠʣʴʪʨʘʤʠ ʠ 
ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ. 

ʇʨʠʥʠʤʘʪʴ SMS ʇʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʨʠʥʷʪʳʭ SMS. ʊ. ʝ. ʧʨʦʠʩʭʦʜʠʪ ʧʦʠʩʢ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʪʝʣʝʬʦʥʦʤ, ʩ ʢʦʪʦʨʦʛʦ ʧʨʠʰʣʘ SMS. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ 
ʥʘʡʜʝʥ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʘ ʠʟ ʩʦʜʝʨʞʠʤʦʛʦ SMS ʩʦʦʙʱʝʥʠʷ ʩ 
ʧʨʦʚʝʨʢʦʡ ʧʦʣʥʦʤʦʯʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘʙʦʨ ʢʦʤʘʥʜ ʦʧʠʩʘʥ  ʚ ʨʘʟʜʝʣʝ SMS 
ʢʦʤʘʥʜʳ. 

ʈʝʞʠʤ GPRS ʆʪʢʣʶʯʝʥ ï ʩʝʨʚʠʩ ʦʪʢʣʶʯʝʥ. 
ɸʢʪʠʚʝʥ ï ʧʨʠʙʦʨ ʥʘʯʠʥʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩʨʘʟʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. 
ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ Ethernet -  ʩʦʝʜʠʥʝʥʠʝ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʧʨʦʧʘʜʘʥʠʠ 
ʢʘʥʘʣʘ ʩʚʷʟʠ ʯʝʨʝʟ Ethernet. 

ʊʘʡʤʘʫʪ ʦʙʨʳʚʘ 
ʩʚʷʟʠ, ʤʩ 

ʇʦ ʫʤʦʣʯʘʥʠʶ 300000 (300 ʩʝʢʫʥʜ). 

ʀʥʪʝʨʚʘʣ ʦʧʨʦʩʘ, ʤʩ ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʟʘʧʨʦʩʘʤʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ 0. 

TCP ʧʦʨʪ ʢʦʤʧʴʶʪʝʨʘ TCP ʧʦʨʪ, ʥʘ ʢʦʪʦʨʦʤ ʩʝʨʚʝʨ ʧʨʠʥʠʤʘʝʪ ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʨʠʙʦʨʦʚ. ʇʦ 
ʫʤʦʣʯʘʥʠʶ 14000. 

ɼʦʤʝʥ ʠʣʠ IP-ʘʜʨʝʩ ɿʜʝʩʴ ʥʘʜʦ ʚʚʝʩʪʠ ʜʦʤʝʥʥʦʝ ʠʤʷ ʠʣʠ IP ʘʜʨʝʩ ʧʫʣʴʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ 
ʥʘʙʣʶʜʝʥʠʷ (ʩʝʨʚʝʨʘ ʚʭʦʜʷʱʠʭ ʩʦʝʜʠʥʝʥʠʡ). 

ʊʦʯʢʘ ʜʦʩʪʫʧʘ APN ʊʦʯʢʘ ʜʦʩʪʫʧʘ APN. ʉʤ. ʥʘʩʪʨʦʡʢʠ GPRS ʫ ʦʧʝʨʘʪʦʨʘ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-120 

ɼʦʤʝʥ ʧʨʦʚʘʡʜʝʨʘ ʈʝʜʢʘʷ ʦʧʮʠʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʫ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʝʚʨʦʧʝʡʩʢʠʭ 
ʧʨʦʚʘʡʜʝʨʦʚ. 

ʀʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʀʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ GPRS ʩʦʝʜʠʥʝʥʠʷ. ʉʤ. ʥʘʩʪʨʦʡʢʠ GPRS ʫ ʦʧʝʨʘʪʦʨʘ 
ʩʦʪʦʚʦʡ ʩʚʷʟʠ. 

ʇʘʨʦʣʴ ʇʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ GPRS ʩʦʝʜʠʥʝʥʠʷ. ʉʤ. ʥʘʩʪʨʦʡʢʠ GPRS ʫ 
ʦʧʝʨʘʪʦʨʘ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. 

DNS1 ʇʝʨʚʠʯʥʳʡ DNS ʩʝʨʚʝʨ. ʉʤ. ʥʘʩʪʨʦʡʢʠ GPRS ʫ ʦʧʝʨʘʪʦʨʘ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. ʇʦ 
ʫʤʦʣʯʘʥʠʶ 0.0.0.0. 

DNS2 ɺʪʦʨʠʯʥʳʡ DNS ʩʝʨʚʝʨ. ʉʤ. ʥʘʩʪʨʦʡʢʠ GPRS ʫ ʦʧʝʨʘʪʦʨʘ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. ʇʦ 
ʫʤʦʣʯʘʥʠʶ 0.0.0.0.  

 

8.15.3 ʈʈʆʇ  

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ RS-232 Ÿ ʈʈʆʇ) 
ʇʨʠʙʦʨʳ ʩ RS-232 ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʠʝʤ ʩʪʘʪʫʩʦʚ ʛʣʦʙʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʈʈʆʇ ʂʈ. ʃʦʢʘʣʴʥʳʝ ʠ ɻʣʦʙʘʣʴʥʳʝ 
ʨʘʟʜʝʣʳ ʈʈʆʇ ʂʈ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʚ ʣʶʙʫʶ ʦʙʣʘʩʪʴ. ʆʙʣʘʩʪʴ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʥʘʩʣʝʜʦʚʘʪʴ 
ʩʦʩʪʦʷʥʠʝ ʨʘʟʜʝʣʘ ʪʘʢ ʞʝ, ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʩʳʣʢʠ ʥʘ ʦʙʣʘʩʪʴ. 
ʇʨʠʙʦʨ ʈʈʆʇ ʠ ʚʩʝ ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʥʝʤʫ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʳ ʧʨʠ ʧʦʤʦʱʠ 
ʙʝʩʧʣʘʪʥʦʡ ʧʨʦʛʨʘʤʤʳ WirelEx Tools, ʩʤ. ʩʘʡʪ http://www.argus-spectr.ru. 
 
ʇʦʩʣʝ ʚʳʙʦʨʘ ʨʝʞʠʤʘ çʈʈʆʇ ʉʪʨʝʣʝʮè ʫʩʪʘʥʦʚʠʪʝ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 57600 ʠ ʥʘʞʤʠʪʝ çʇʨʠʤʝʥʠʪʴè ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʩʩʳʣʢʠ 
ʥʘ ʥʘʩʪʨʦʡʢʠ ʈʈʆʇ. 
 

 
 
ʅʘ ʩʪʨʘʥʠʮʝ ʥʘʩʪʨʦʝʢ ʈʈʆʇ ʚʳʙʝʨʠʪʝ ʪʠʧ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʟʘʜʘʡʪʝ ʢʦʜ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ (ʩʤ. ʜʦʢʫʤʝʥʪʘʮʠʶ ʥʘ ʀʉɹ 
ʉʪʨʝʣʝʮ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʙʦʨʳ ʈʈʆʇ ʠʩʧʦʣʴʟʫʶʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʠ ʢʦʜ ʜʦʩʪʫʧʘ 
572657937. ɺ ʧʨʦʛʨʘʤʤʝ WirelEx Tools ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥ ʚ HEX ʬʦʨʤʘʪʝ, ʠ ʝʛʦ ʥʫʞʥʦ ʧʝʨʝʚʝʩʪʠ ʚ ʜʝʩʷʪʠʯʥʳʡ. 
 

 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʅʘʩʪʨʦʡʢʠ ʈʈʆʇ ʚ ʂʦʥʬʠʛʫʨʘʪʦʨʝ: 

 
 
ɼʦʙʘʚʣʝʥʠʝ ʨʘʟʜʝʣʦʚ ʈʈʆʇ ʚ ʦʙʣʘʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʜʠʘʣʦʛ ʜʦʙʘʚʣʝʥʠʷ ʊʉ ʚ ʦʙʣʘʩʪʴ. 
 

http://www.argus-spectr.ru/
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8.16 ʉʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʉʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ) 
ʇʨʠʙʦʨʳ ʤʦʛʫʪ ʫʟʥʘʚʘʪʴ ʩʪʘʪʫʩʳ ʦʙʣʘʩʪʝʡ ʫ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ ʧʦ UDP ʧʨʦʪʦʢʦʣʫ. 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʢʘʞʜʳʡ ʇʇʂ ʩ Ethernet ʠʥʪʝʨʬʝʡʩʦʤ ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʨʦʩʦʚ ʩʪʘʪʫʩʦʚ ʦʙʣʘʩʪʝʡ. 
ʏʪʦʙʳ ʦʪʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʟʥʘʚʘʪʴ ʩʪʘʪʫʩʳ ʦʙʣʘʩʪʝʡ ʵʪʦʛʦ ʇʇʂ ʜʨʫʛʠʤʠ ʧʨʠʙʦʨʘʤʠ ʥʫʞʥʦ ʟʘʜʘʪʴ UDP ʧʦʨʪ ʨʘʚʥʳʤ 
ʥʫʣʶ. ʀʟʥʘʯʘʣʴʥʦ ʥʦʤʝʨ UDP ʧʦʨʪʘ ʨʘʚʝʥ 2001: 
 

 
ɽʩʣʠ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʵʪʦʤ ʇʇʂ ʩʠʛʥʘʣʳ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʪʘʪʫʩʦʚ ʦʙʣʘʩʪʝʡ ʚ ʜʨʫʛʠʭ ʧʨʠʙʦʨʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ 
ʫʜʘʣʝʥʥʳʡ ʇʇʂ. ʅʘʞʤʠʪʝ ʩʩʳʣʢʫ çɼʦʙʘʚʠʪʴ ʇʇʂè, ʥʘ ʧʦʷʚʠʚʰʝʡʩʷ ʩʪʨʘʥʠʮʝ ʚʚʝʜʠʪʝ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʇʇʂ ʠ ʝʛʦ IP ʘʜʨʝʩ. 
ɿʘʪʝʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè ʚʥʠʟʫ ʩʪʨʘʥʠʮʳ. 
 

  
 

ɺʥʠʤʘʥʠʝ! ʇʇʂ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʨʘʟʥʳʝ IP ʘʜʨʝʩʘ! 
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ʄʦʞʥʦ ʫʟʥʘʚʘʪʴ ʩʦʩʪʦʷʥʠʷ ʜʦ 32 ʦʙʣʘʩʪʝʡ ʩ ʦʜʥʦʛʦ ʇʇʂ. 
ɺʳʙʝʨʠʪʝ ʩʚʦʙʦʜʥʳʡ ʩʣʦʪ, ʧʝʨʝʡʜ ̫ʧʦ ʩʩʳʣʢʝ ʩ ʠʤʝʥʝʤ ç(ʦʙʣʘʩʪʴ ʥʝ ʚʳʙʨʘʥʘ)è 

 
 
ɺʚʝʜʠʪʝ ʥʦʤʝʨ ʦʙʣʘʩʪʠ ʜʨʫʛʦʛʦ ʇʇʂ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʡ ʥʫʞʥʦ ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʵʪʦʤ ʧʨʠʙʦʨʝ. 
ʄʦʞʥʦ ʪʘʢʞʝ ʧʝʨʝʡʪʠ ʧʦ ʩʩʳʣʢʝ ʥʘ ʫʜʘʣʝʥʥʳʡ ʇʇʂ, ʯʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ ʥʦʤʝʨʘ ʦʙʣʘʩʪʝʡ, ʩʪʨʘʥʠʮʘ ʦʪʢʨʦʝʪʩʷ ʚ ʥʦʚʦʡ 
ʚʢʣʘʜʢʝ. 
ʅʦʤʝʨ ʦʙʣʘʩʪʠ ʫʢʘʟʘʥ ʧʝʨʝʜ ʝʸ ʥʘʟʚʘʥʠʝʤ ʥʘ ʚʢʣʘʜʢʠ çʆʙʣʘʩʪʠè ʫʜʘʣʝʥʥʦʛʦ ʇʇʂ. 

 
ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè ʧʦʩʣʝ ʫʢʘʟʘʥʠʷ ʥʦʤʝʨʘ ʦʙʣʘʩʪʠ. 
ɼʦʙʘʚʣʝʥʠʝ ʩʩʳʣʢʠ ʥʘ ʦʙʣʘʩʪʴ ʜʨʫʛʦʛʦ ʇʇʂ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʦʝ ʜʦʙʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʢʦʥʩʦʣʠ 
ʧʨʠʙʦʨʘ. ɼʣʷ ʵʪʦʛʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʊʉ ʠʟ ʩʧʠʩʢʘ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʚʳʙʠʨʘʝʪʩʷ ʥʫʞʥʳʡ ʇʇʂ ʠ ʦʙʣʘʩʪʴ ʚ ʥʝʤ. 

 
 
 
(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
UDP ʧʦʨʪ ʜʣʷ ʟʘʧʨʦʩʦʚ ʩʦʩʪʦʷʥʠʡ ʦʙʣʘʩʪʝʡ ʵʪʦʛʦ ʇʇʂ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʯʝʨʝʟ ʫʟʝʣ çUDP ʩʝʨʚʝʨè. 
 

 
 
ʋʜʘʣʝʥʥʳʝ ʇʇʂ ʜʦʙʘʚʣʷʶʪʩʷ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʫʟʣʘ çEthernetè. 
 

 
 
ɽʩʣʠ ʪʝʢʫʱʠʡ ʠ ʫʜʘʣʝʥʥʳʡ ʇʇʂ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʧʘʧʢʝ ʂʦʥʬʠʛʫʨʘʪʦʨʘ, ʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʦʙʣʘʩʪʴ 
ʫʜʘʣʝʥʥʦʛʦ ʇʇʂ ʠʟ ʩʧʠʩʢʘ ʜʦʩʪʫʧʥʳʭ: 
 

 
 



ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

 
 8-123 

ɼʦʙʘʚʣʝʥʠʝ ʩʩʳʣʦʢ ʥʘ ʦʙʣʘʩʪʠ ʫʜʘʣʝʥʥʦʛʦ ʇʇʂ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ çɼʦʙʘʚʠʪʴ/ʫʜʘʣʠʪʴ ʦʙʣʘʩʪʴéè, ʚ 
ʢʦʪʦʨʦʤ ʯʝʨʝʟ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʫʜʘʣʝʥʥʳʡ ʇʇʂ. 
 

 

8.17 SMS ʢʦʤʘʥʜʳ 

(ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ) 
ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʩ ʧʦʤʦʱʴʶ SMS ʩʦʦʙʱʝʥʠʡ (ʯʝʨʝʟ ʧʦʜʢʣʶʯʝʥʥʳʡ ʤʦʜʝʤ). 
ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʛʘʣʦʯʢʫ çʇʨʠʥʠʤʘʪʴ SMSè ʚ ʥʘʩʪʨʦʡʢʘʭ ʤʦʜʝʤʘ. 
 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜ ,r ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʥʘʩʪʨʦʡʢʠ: 
 

ɺx (ɑɆɘɎɓɎɜɋɏ 
Ax ï ɘ.ɋ. Arm) 

ɺʟʷʪʴ ʦʙʣʘʩʪʴ ʧʦʜ ʦʭʨʘʥʫ, ʛʜʝ x - ʥʦʤʝʨ ʦʙʣʘʩʪʠ. ʅʘʧʨʠʤʝʨ, ʩʦʦʙʱʝʥʠʝ B45 ʚʦʟʴʤʝʪ 
ʧʦʜ ʦʭʨʘʥʫ ʦʙʣʘʩʪʴ ʩ ʥʦʤʝʨʦʤ 45. 

ʉx (ɑɆɘɎɓɎɜɋɏ 
Dx ï ɘ.ɋ. 
Disarm) 

ʉʥʷʪʴ ʦʙʣʘʩʪʴ ʩ ʦʭʨʘʥʳ, ʛʜʝ x - ʥʦʤʝʨ ʦʙʣʘʩʪʠ. 

ɹx (ɑɆɘɎɓɎɜɋɏ 
Rx ï ɘ.ɋ. Reset) 

ʉʙʨʦʩʠʪʴ ʦʙʣʘʩʪʴ, ʛʜʝ x - ʥʦʤʝʨ ʦʙʣʘʩʪʠ. 

ʈx (ɑɆɘɎɓɎɜɋɏ 
Bx ï ɘ.ɋ. Bypass) 

ɺ ʨʝʤʦʥʪ ʚʩʝʭ ʥʝ ʚ ʥʦʨʤʝ, ʛʜʝ x - ʥʦʤʝʨ ʦʙʣʘʩʪʠ. 

ɼx (ɑɆɘɎɓɎɜɋɏ 
Ax ï ɘ.ɋ. Arm) 

ʅʘ ʜʝʞʫʨʩʪʚʦ ʚʩʝʭ ʚ ʨʝʤʦʥʪʝ, ʛʜʝ x - ʥʦʤʝʨ ʦʙʣʘʩʪʠ. 

ʊʭ (ɑɆɘɎɓɎɜɋɏ 
Tx) 

ɺʢʣʶʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʭʦʜʳ, ʛʜʝ x - ʥʦʤʝʨ ʦʙʣʘʩʪʠ ʩ ʚʳʭʦʜʘʤʠ. 

ʍʭ (ɑɆɘɎɓɎɜɋɏ 
Xx) 

ɺʳʢʣʶʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʭʦʜʳ, ʛʜʝ ʭ - ʥʦʤʝʨ ʦʙʣʘʩʪʠ ʩ ʚʳʭʦʜʘʤʠ. 

ʀx (ɑɆɘɎɓɎɜɋɏ 
Ix ï ɘ.ɋ. Bypass) 

ʇʨʠʩʣʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʘʪʫʩʝ, ʛʜʝ x - ʥʦʤʝʨ ʦʙʣʘʩʪʠ. 

help ʇʨʠʩʣʘʪʴ ʩʪʨʘʥʠʮʫ ʩ ʧʦʤʦʱʴʶ ʧʦ ʚʩʪʨʦʝʥʥʳʤ ʢʦʤʘʥʜʘʤ. 

 
ʉʪʘʥʜʘʨʪʥʳʝ ʢʦʤʘʥʜʳ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ, ʝʩʣʠ ʩʥʷʪʴ ʛʘʣʦʯʢʫ çʀʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ SMS ʢʦʤʘʥʜʳè ʚ ʥʘʩʪʨʦʡʢʘʭ ʫʟʣʘ 
çSMS ʢʦʤʘʥʜʳè: 
 

 
 
ɿʜʝʩʴ ʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʢʦʤʘʥʜʳ. ʊʘʢ ʤʦʞʥʦ ʟʘʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ SMS ʢʦʤʘʥʜʳ,  
ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʧʫʩʢʘ ʩʢʨʠʧʪʘ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʢʣʶʯʝʚʦʤʫ ʩʣʦʚʫ. ʅʘʧʨʠʤʝʨ, ʜʦʙʘʚʠʤ SMS ʢʦʤʘʥʜʫ (ʢʥʦʧʢʘ ʜʦʙʘʚʣʝʥʠʷ 
ʫʢʘʟʘʥʘ ʩʪʨʝʣʢʦʡ), ʦʥʘ ʙʫʜʝʪ ʟʘʧʫʩʢʘʪʴ ʩʢʨʠʧʪ ʩ ʠʤʝʥʝʤ çʉʢʨʠʧʪ ALARMè, ʚ ʦʙʣʘʩʪʠ çʆʙʣʘʩʪʴ 1è ʧʨʠ ʧʦʣʫʯʝʥʠʠ SMS 
ʩʦʦʙʱʝʥʠʷ ʩ ʪʝʢʩʪʦʤ ALARM. ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʩʳʣʘʶʱʝʛʦ ʢʦʤʘʥʜʫ, ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʩʪʨʦʝʥ 
ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ ʚ ʝʛʦ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ (ʠʥʘʯʝ ʇʇʂ ʥʝ ʧʦʡʤʝʪ, ʢʪʦ ʧʦʩʣʘʣ SMS), ʠ ʧʦ ʫʨʦʚʥʷʤ ʜʦʩʪʫʧʘ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʘʚʦ 
çʋʧʨʘʚʣʝʥʠʝ ʊʉè ʜʣʷ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʩʢʨʠʧʪ. 
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ʂʣʶʯʝʚʦʝ 
ʩʣʦʚʦ 

ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʧʨʠʙʦʨʦʤ ʧʨʠ ʧʨʠʝʤʝ SMS 
ʩʦʦʙʱʝʥʠʡ. ʇʨʦʙʝʣʳ ʜʦʧʫʩʢʘʶʪʩʷ. ʇʨʦʧʠʩʥʳʝ ʠ ʩʪʨʦʯʥʳʝ ʙʫʢʚʳ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ 
ʦʜʠʥʘʢʦʚʦ. 

ʆʙʣʘʩʪʴ ʆʙʣʘʩʪʴ, ʜʣʷ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʘ. 

ʊʝʭʥʠʯʝʩʢʦʝ 
ʩʨʝʜʩʪʚʦ 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʚ ʦʙʣʘʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʘ. ɽʩʣʠ ʢʦʤʘʥʜʘ 
ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʦʙʣʘʩʪʠ, ʝʛʦ ʟʘʜʘʚʘʪʴ ʥʝ ʥʘʜʦ.  

ʂʦʤʘʥʜʘ ʂʦʤʘʥʜʘ, ʚʳʧʦʣʥʷʝʤʘ ̫ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʙʨʘʥʥʦʤʫ ʦʙʲʝʢʪʫ. ʂʦ ʚʩʝʤ ʦʙʲʝʢʪʘʤ 
ʧʨʠʤʝʥʠʤʘ ʢʦʤʘʥʜʘ çʉʙʨʦʩè. 
ʂ ʩʢʨʠʧʪʫ ʠ ʚʳʭʦʜʘʤ  ʧʨʠʤʝʥʠʤʳ ʢʦʤʘʥʜʳ çɺʢʣʶʯʠʪʴè ʠ çɺʳʢʣʶʯʠʪʴè. 
ʂ ʦʙʣʘʩʪʷʤ çʉʥʷʪʴè, çʇʦʩʪʘʚʠʪʴè, çɺ ʨʝʤʦʥʪ ʚʩʝʭ ʥʝ ʚ ʥʦʨʤʝè, çʅʘ ʜʝʞʫʨʩʪʚʦ ʚʩʝʭ ʚ 
ʨʝʤʦʥʪʝè. 
ʂ ʪʦʯʢʘʤ ʜʦʩʪʫʧʘ ʤʦʞʥʦ ʧʦʩʣʘʪʴ ʢʦʤʘʥʜʳ, ʤʝʥʷʶʱʠʝ ʨʝʞʠʤ ʠʭ ʨʘʙʦʪʳ: 
çɿʘʙʣʦʢʠʨʦʚʘʪʴ ʜʚʝʨʴè, çʈʘʟʙʣʦʢʠʨʦʚʘʪʴ ɼʚʝʨʴè, çʉʙʨʦʩè (ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ 
ʨʘʙʦʪʳ ʊɼ), çʆʪʢʨʳʪʴ ʜʚʝʨʴè. 

 
 

9 ʈʘʟʥʦʝ 
 

9.1 ʉʪʘʥʜʘʨʪʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ. 

 

1 ʇʇʂ ʧʨʦʠʟʚʦʜʠʪ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ ʩʦ ʚʩʪʘʚʣʝʥʥʦʡ microSD ʢʘʨʪʳ (ʜʣʷ ʇʇʂ-ʊ - USB ʥʘʢʦʧʠʪʝʣʴ). 

2 ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ, ʣʠʙʦ ʧʨʠ ʟʘʧʫʱʝʥʥʦʡ ʠʟ ʤʝʥʶ ʧʝʨʝʟʘʛʨʫʟʢʝ. 

3 microSD ʢʘʨʪʘ (USB ʥʘʢʦʧʠʪʝʣʴ) ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʘ ʧʦ FAT32 ʠʣʠ FAT16 ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 
ʩʪʘʥʜʘʨʪʫ SD ʠʣʠ SDHC. 

4 ʇʝʨʝʜ ʦʙʥʦʚʣʝʥʠʝʤ ʧʨʦʰʠʚʢʠ ʥʘ ʨʘʙʦʪʘʶʱʝʤ ʦʙʲʝʢʪʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʇʇʂ. (ɻʣʘʚʥʦʝ 
ʤʝʥʶ Ÿ ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʉʠʩʪʝʤʘ Ÿ ʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ). ʇʨʠ ʵʪʦʤ microSD ʢʘʨʪʘ ʜʦʣʞʥʘ ʙʳʪʴ 
ʚʩʪʘʚʣʝʥʘ ʚ ʧʨʠʙʦʨ. 

5 ʉʢʘʯʘʡʪʝ ʩʦ ʩʪʨʘʥʠʮʳ ʇʇʂ ʥʘ ʩʘʡʪʝ ʘʨʭʠʚ ʩ ʦʙʥʦʚʣʝʥʠʝʤ ʧʨʦʰʠʚʢʠ. 

6 ɿʘʧʠʰʠʪʝ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .bin (ʜʣʷ ʇʇʂ-ʊ ʧʨʦʩʪʦ ʬʘʡʣ ppk_t) ʠʟ ʘʨʭʠʚʘ ʚ ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ ʥʘ microSD 
ʢʘʨʪʝ

1
. 

7 ɺʩʪʘʚʴʪʝ ʢʘʨʪʦʯʢʫ ʚ ʧʨʠʙʦʨ ʠ ʚʢʣʶʯʠʪʝ ʝʛʦ (ʝʩʣʠ ʦʥ ʙʳʣ ʚʳʢʣʶʯʝʥ)  ʠʣʠ ʚʳʧʦʣʥʠʪʝ ʩʙʨʦʩ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ɻʣʘʚʥʦʝ 
ʤʝʥʶ Ÿ ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʉʠʩʪʝʤʘ Ÿ ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʇʂ. 
ʅʝ ʚʳʢʣʶʯʘʡʪʝ ʧʠʪʘʥʠʝ ʧʨʠʙʦʨʘ ʚʦ ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ. ɺʳʞʜʘʪʴ ʥʝ ʤʝʥʝʝ 60 ʩʝʢʫʥʜ ʜʦ ʧʦʷʚʣʝʥʠʷ 
ʩʪʘʥʜʘʨʪʥʦʛʦ ʵʢʨʘʥʘ ʟʘʩʪʘʚʢʠ ʧʦʩʣʝ ʩʙʨʦʩʘ ʩʠʩʪʝʤʳ ʠʣʠ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ: 

 
ɺʦ ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʇʇʂ ʤʦʞʝʪ ʥʠʯʝʛʦ ʥʝ ʧʦʢʘʟʳʚʘʪʴ ʥʘ ʵʢʨʘʥʝ. ɺʝʨʭʥʠʡ ʧʨʘʚʳʡ ʩʚʝʪʦʜʠʦʜ ʤʠʛʘʝʪ 
ʟʝʣʝʥʳʤ ʚʦ ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ. 

8 ɿʘʡʜʠʪʝ ʚ ɻʣʘʚʥʦʝ ʤʝʥʶ Ÿ ʀʥʬʦ Ÿ ʆʙ ʫʩʪʨʦʡʩʪʚʝ, ʫʙʝʜʠʪʝʩʴ ʯʪʦ ʥʦʤʝʨ ʩʙʦʨʢʠ (ʧʨʦʰʠʚʢʠ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʡ, 
ʢʦʪʦʨʫʶ ʪʨʝʙʦʚʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ. 

 

9 ɽʩʣʠ ʥʦʤʝʨ ʩʙʦʨʢʠ ʦʩʪʘʣʩʷ ʧʨʝʞʥʠʤ, ʧʦʧʨʦʙʫʡʪʝ ʝʱʸ ʨʘʟ ʚʳʧʦʣʥʠʪʴ ʧʝʨʝʟʘʛʨʫʟʢʫ ʇʇʂ ʯʝʨʝʟ ɻʣʘʚʥʦʝ ʤʝʥʶ Ÿ 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʉʠʩʪʝʤʘ Ÿ ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʇʂ.  

10 ɽʩʣʠ ʥʝ ʫʜʘʝʪʩʷ ʦʙʥʦʚʠʪʴ ʧʨʦʰʠʚʢʫ ʧʨʠʙʦʨʘ, ʩʤ. ʨʘʟʜʝʣ çʏʘʩʪʦ ʟʘʜʘʚʘʝʤʳʝ ʚʦʧʨʦʩʳè ʜʘʣʝʝ ʚ ʵʪʦʤ 
ʜʦʢʫʤʝʥʪʝ. 

 

9.2 ɹʝʟʦʧʘʩʥʳʡ ʨʝʞʠʤ ʇʇʂ-ʄ 

(ɺʥʠʤʘʥʠʝ! ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩ ʚʝʨʩʠʠ ʧʨʦʰʠʚʦʢ ʚʳʰʝ 1155) 
ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʜʦʩʪʫʧʥʳ ʚʩʝ ʤʝʥʶ ʧʨʠʙʦʨʘ, ʥʦ ʥʝ ʟʘʛʨʫʞʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ. 

                                                                 
 
1 ɼʣʷ ʇʇʂ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʜʦ 2011 ʛʦʜʘ, ʠʤʷ ʬʘʡʣʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʥʘ update.bin. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʠʟʤʝʥʷʪʴ 

ʠʤʷ ʬʘʡʣʘ, ʠʥʘʯʝ ʟʘʛʨʫʟʯʠʢ ʧʨʦʰʠʚʢʠ ʝʛʦ ʥʝ ʫʚʠʜʠʪ. 
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ʈʝʞʠʤ ʥʫʞʝʥ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʧʨʠʙʦʨʘ ʢ ʟʘʚʦʜʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ ʙʝʟ ʧʨʠʙʝʛʘʥʠʷ ʢ ʩʪʠʨʘʥʠʶ ʧʨʦʰʠʚʢʠ ʚʤʝʩʪʝ ʩ 
ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 
ʂʨʦʤʝ ʪʦʛʦ, ʙʝʟʦʧʘʩʥʳʡ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʩʢʦʧʠʨʦʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʥʘ SD ʢʘʨʪʫ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʦʩʣʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʶ 
ʧʦ ʘʜʨʝʩʫ support@sigma-is.ru. 
 

1 ɺʳʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʨʠʙʦʨʘ ʠʣʠ ʚʳʧʦʣʥʠʪʝ ʧʝʨʝʟʘʛʨʫʟʢʫ ʇʇʂ-ʄ ʠʟ ʤʝʥʶ ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Ÿ ʉʠʩʪʝʤʘ. 

2 ɿʘʞʤʠʪʝ ʠ ʥʝ ʦʪʧʫʩʢʘʡʪʝ ʢʣʘʚʠʰʠ 7 ʠ #. 

3 ɺʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʠʣʠ ʜʦʞʜʠʪʝʩʴ ʧʝʨʝʟʘʛʨʫʟʢʠ ʇʇʂ-ʄ. 

4 ʇʇʂ-ʄ ʜʦʣʞʝʥ ʟʘʛʨʫʟʠʪʴʩʷ ʚ ʙʝʟʦʧʘʩʥʦʤ ʨʝʞʠʤʝ: 

 
 
ɽʩʣʠ ʙʝʟʦʧʘʩʥʳʡ ʨʝʞʠʤ ʥʝ ʧʦʤʦʛʘʝʪ ʚʦʡʪʠ ʚ ʇʇʂ, ʧʨʠʤʝʥʠʪʝ ʩʪʠʨʘʥʠʝ ʧʨʦʰʠʚʢʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ (ʩʤ. ʥʠʞʝ). 
 

9.3 ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ ʯʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ 

ʇʨʠʙʦʨʳ ʩ Ethernet ʠʥʪʝʨʬʝʡʩʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ ʯʝʨʝʟ WEB ʠʥʪʝʨʬʝʡʩ. 

9.3.1 ʇʇʂ-ɽ 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʌʘʡʣʳ ʧʨʦʰʠʚʦʢ) 
ʆʙʥʦʚʣʝʥʠʝ ʯʝʨʝʟ WEB ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʚʩʪʘʚʣʝʥʥʦʡ SD ʢʘʨʪʝ ʚ ʇʇʂ-ɽ (ʞʝʣʘʪʝʣʴʥʦ ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʥʦʡ). SD ʢʘʨʪʘ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ, ʧʝʨʝʜʘʥʥʳʭ ʯʝʨʝʟ WEB, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ. 
ɺʳʙʝʨʠʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʧʘʢʦʚʘʥʥʳʡ ʠʟ zip ʘʨʭʠʚʘ ʬʘʡʣ ppke.bin ʜʣʷ ʟʘʛʨʫʟʢʠ (ʢʥʦʧʢʘ çɺʳʙʨʘʪʴ ʬʘʡʣè). 
ʅʘʞʤʠʪʝ çɿʘʛʨʫʟʠʪʴ ʬʘʡʣ ʥʘ SD ʢʘʨʪʫè, ʜʦʞʜʠʪʝʩʴ, ʧʦʢʘ ʧʦʷʚʠʪʩʷ ʨʘʟʤʝʨ ʬʘʡʣʘ ʠ ʥʦʤʝʨ ʩʙʦʨʢʠ ʚ ʩʪʨʦʢʝ çʇʨʦʰʠʚʢʘ ʇʇʂ-
ɽè (ʦʙʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ): 
 

 
ʕʪʦ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʘʡʣ ʫʩʧʝʰʥʦ ʟʘʛʨʫʟʠʣʩʷ. 
ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʝʨʝʟʘʛʨʫʟʢʘ ʇʇʂ-ɽè. 
ʇʦʜʦʞʜʠʪʝ 1 ʤʠʥʫʪʫ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʦʙʥʦʚʣʝʥʠʷ ʩʪʨʘʥʠʮʳ (ʦʙʳʯʥʦ F5).  
ɿʘʥʦʚʦ ʚʚʝʜʠʪʝ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ, ʟʘʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ çʅʘʩʪʨʦʡʢʠè, ʧʨʦʚʝʨʴʪʝ, ʯʪʦ ʥʦʤʝʨ ʧʨʦʰʠʚʢʠ ʧʨʘʚʠʣʴʥʳʡ (ʥʦʤʝʨ 
ʧʨʦʰʠʚʢʠ ʦʙʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ): 
 

 
ʇʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʬʘʡʣ ʧʨʦʰʠʚʢʠ (ʢʥʦʧʢʘ çʋʜʘʣʠʪʴè), ʯʪʦʙʳ ʦʥ ʥʝ ʭʨʘʥʠʣʩʷ ʥʘ SD ʢʘʨʪʝ, ʪ. ʢ. ʭʨʘʥʝʥʠʝ 
ʧʨʦʰʠʚʢʠ ʥʘ SD ʢʘʨʪʝ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʇʇʂ-ɽ. 
 

 

9.3.2 ʇʇʂ-ʊ 

(Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ʌʘʡʣʳ ʧʨʦʰʠʚʦʢ) 
ɺʳʙʝʨʠʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʧʘʢʦʚʘʥʥʳʡ ʠʟ zip ʘʨʭʠʚʘ ʬʘʡʣ ppk_t ʜʣʷ ʟʘʛʨʫʟʢʠ (ʢʥʦʧʢʘ çɺr ʙʨʘʪʴ ʬʘʡʣè). 
ʅʘʞʤʠʪʝ çɿʘʛʨʫʟʠʪʴ ʬʘʡʣ ʥʘ SD ʢʘʨʪʫè, ʜʦʞʜʠʪʝʩʴ, ʧʦʢʘ ʧʦʷʚʠʪʩʷ ʨʘʟʤʝʨ ʬʘʡʣʘ ʠ ʥʦʤʝʨ ʩʙʦʨʢʠ ʚ ʩʪʨʦʢʝ çʇʨʦʰʠʚʢʘ ʇʇʂ-
ʊè. 
ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʙʥʦʚʠʪʴ ʠ ʧʝʨʝʟʘʛʨʫʟʠʪʴè. 
ɼʦʞʜʠʪʝʩʴ ʦʢʦʥʯʘʥʠʷ ʦʪʩʯʝʪʘ ʚʨʝʤʝʥʠ (ʦʪʩʯʝʪ ʚʨʝʤʝʥʠ ʦʙʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ): 
 

mailto:support@sigma-is.ru
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ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʪʩʯʝʪʘ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʦʙʥʦʚʣʝʥʠʷ ʩʪʨʘʥʠʮʳ (ʦʙʳʯʥʦ F5). 
ɿʘʥʦʚʦ ʚʚʝʜʠʪʝ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ, ʟʘʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ çʅʘʩʪʨʦʡʢʠè, ʧʨʦʚʝʨʴʪʝ, ʯʪʦ ʥʦʤʝʨ ʧʨʦʰʠʚʢʠ ʧʨʘʚʠʣʴʥʳʡ (ʥʦʤʝʨ 
ʧʨʦʰʠʚʢʠ ʦʙʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ): 

 
 
 

9.4 ʉʪʠʨʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʉʪʠʨʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʩ ʧʨʠʙʦʨʦʤ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ, ʝʤʫ ʟʘʜʘʥʘ ʥʝʢʦʨʨʝʢʪʥʘʷ 
ʢʦʥʬʠʛʫʨʘʮʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʝʚʳʰʘʶʱʘʷ ʨʘʟʤʝʨʳ ʧʘʤʷʪʠ) ʠ ʪ. ʜ. 

9.4.1 ʇʇʂ-ʄ 

ʉʪʠʨʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʦʟʤʦʞʥʦ ʯʝʨʝʟ ʚʦʟʚʨʘʪ ʢ ʟʘʚʦʜʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ ʚ ʙʝʟʦʧʘʩʥʦʤ ʨʝʞʠʤʝ, ʩʤ. ɹʝʟʦʧʘʩʥʳʡ ʨʝʞʠʤ 
ʇʇʂ-ʄ. 

9.4.2 ʇʇʂ-ɽ 

ʉʪʠʨʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʇʇʂ-ɽ (ʚʦʟʚʨʘʪ ʢ ʟʘʚʦʜʩʢʠʤ ʥʘʩʪʨʦʡʢʘʤ) ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ 
ʢʥʦʧʢʠ ʥʘ ʧʣʘʪʝ. 
 

¶ ɺr ʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʇʇʂ-ɽ. 

¶ ɺʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ, ʫʜʝʨʞʠʚʘ ̫ʢʥʦʧʢʫ ʥʘʞʘʪʦʡ ʚ ʪʝʯʝʥʠʠ 10 ʩʝʢʫʥʜ (ʧʨʠ ʠʟʚʣʝʯʝʥʥʦʡ SD ʢʘʨʪʝ). 
 

9.4.3 ʇʇʂ-ʊ 

 
ʉʪʝʨʝʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʇʇʂ-ʊ ʤʦʞʥʦ, ʩʦʟʜʘʚ ʧʫʩʪʦʡ ʢʘʪʘʣʦʛ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʥʘ USB ʜʠʩʢʝ. 
 

¶ ɺʩʪʘʚʴʪʝ ʚ ʥʘʩʪʦʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ USB ʜʠʩʢ, ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʥʳʡ ʧʦʜ FAT32. 

¶ ʉʦʟʜʘʡʪʝ ʚ ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ USB-ʜʠʩʢʘ ʧʫʩʪʫʶ ʜʠʨʝʢʪʦʨʠʶ CFGxxx, ʛʜʝ xxx - ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʇʇʂ-ʊ. 

¶ ɺʩʪʘʚʴʪʝ ʵʪʦʪ ʜʠʩʢ ʚ ʩʚʦʙʦʜʥʳʡ USB ʨʘʟʲʝʤ ʇʇʂ-ʊ. 

¶ ʇʝʨʝʟʘʛʨʫʟʠʪʝ ʇʇʂ-ʊ ʧʝʨʝʩʙʨʦʩʦʤ ʧʠʪʘʥʠʷ (ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʥʘ ʢʦʨʧʫʩʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ) ʠʣʠ ʯʝʨʝʟ 
Web Ÿ ʅʘʩʪʨʦʡʢʠ Ÿ ɼʦʧʦʣʥʠʪʝʣʴʥʦ Ÿ ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʇʂ. 

¶ ʇʦʜʦʞʜʠʪʝ 2 ʤʠʥʫʪʳ. 
 

9.4.4 ʉʪʠʨʘʥʠʝ ʧʨʦʰʠʚʢʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ (ʇʇʂ-ʄ, ʇʇʂ-ɽ) 

 
ʉʪʠʨʘʥʠʝ ʧʨʦʰʠʚʢʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʢʨʘʡʥʷʷ ʤʝʨʘ, ʝʩʣʠ ʥʘʨʫʰʝʥʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʇʇʂ 
ʜʘʞʝ ʧʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʙʦʨʫ ʟʘʧʫʩʪʠʪʴʩʷ ʠ ʩʙʨʦʩʠʪʴ ʝʛʦ ʚ ʟʘʚʦʜʩʢʠʝ ʫʩʪʘʥʦʚʢʠ. 
 

ɺʥʠʤʘʥʠʝ! ʇʦʩʣʝ ʩʪʠʨʘʥʠʷ ʧʨʦʰʠʚʢʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʙʫʜʝʪ ʫʪʨʘʯʝʥʘ ʚʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʨʠʙʦʨʘ, ʪ.ʝ. ʦʥ ʚʝʨʥʝʪʩʷ ʢ 
ʟʘʚʦʜʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ. 

 

1 ʉʢʘʯʘʡʪʝ ʩʦ ʩʪʨʘʥʠʮʳ ʇʇʂ ʥʘ ʩʘʡʪʝ ʘʨʭʠʚ erase_firmware.zip.  

2 ʈʘʩʧʘʢʦʚʘʪʴ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .bin ʠʟ ʘʨʭʠʚʘ ʚ ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ microSD ʢʘʨʪʳ
2
. 

3 ɺʳʢʣʶʯʠʪʴ ʇʇʂ, ʚʩʪʘʚʠʪʴ ʢʘʨʪʫ ʧʘʤʷʪʠ ʚ ʇʇʂ, ʚʢʣʶʯʠʪʴ ʠ ʚʳʞʜʘʪʴ ʥʝ ʤʝʥʝʝ 60 ʩʝʢʫʥʜ. 

                                                                 
 
2 ɼʣʷ ʇʇʂ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʜʦ 2011 ʛʦʜʘ, ʠʤʷ ʬʘʡʣʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʥʘ update.bin. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʠʟʤʝʥʷʪʴ 

ʠʤʷ ʬʘʡʣʘ, ʠʥʘʯʝ ʟʘʛʨʫʟʯʠʢ ʧʨʦʰʠʚʢʠ ʝʛʦ ʥʝ ʫʚʠʜʠʪ. 
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4 ɺʳʢʣʶʯʠʪʴ ʇʇʂ, ʟʘʤʝʥʠʪʴ ʬʘʡʣ ʥʘ microSD ʢʘʨʪʝ ʬʘʡʣʦʤ ʩ ʥʦʨʤʘʣʴʥʦʡ ʧʨʦʰʠʚʢʦʡ. 

5 ɺʩʪʘʚʠʪʴ ʚ ʇʇʂ, ʚʢʣʶʯʠʪʴ ʠ ʚʳʞʜʘʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ (ʝʩʣʠ ʦʥ ʥʝ ʧʦʷʚʠʣʩ ̫ʩʧʫʩʪʷ 60 
ʩʝʢʫʥʜ, ʟʥʘʯʠʪ ʯʪʦ-ʪʦ ʥʝ ʪʘʢ, ʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʢʣʶʯʠʪʴ ʇʇʂ). 

 
ɽʩʣʠ ʜʘʞʝ ʧʦʩʣʝ ʩʪʠʨʘʥʠʝ ʧʨʦʰʠʚʢʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʇʇʂ ʥʝ ʧʦʜʘʝʪ ʧʨʠʟʥʘʢʦʚ ʞʠʟʥʠ, ʩʚʷʞʠʪʝʩʴ ʩ ʦʪʜʝʣʦʤ ʪʝʭʥʠʯʝʩʢʦʡ 
ʧʦʜʜʝʨʞʢʠ support@sigma-is.ru. 
 

9.5 ʏʘʩʪʦ ʟʘʜʘʚʘʝʤʳʝ ʚʦʧʨʦʩʳ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ 

 
ɺʦʧʨʦʩ: ʗ ʟʘʙʳʣ ʩʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ, ʢʘʢ ʫʟʥʘʪʴ IP ʘʜʨʝʩ ʇʇʂ? 
ʆʪʚʝʪ: ʅʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʪʠʨʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʇʇʂ ʚʦʩʩʪʘʥʦʚʠʪ ʘʜʨʝʩ ʧʦ ʫʤʦʣʯʘʥʠʶ 192.168.0.199. ɼʨʫʛʦʡ 
ʚʘʨʠʘʥʪ, ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ RS-485 ʧʦʜʢʣʶʯʠʪʝʩʴ ʧʦ ʥʝʤʫ ʯʝʨʝʟ ʈʫʙʠʢʦʥ ʂʦʥʬʠʛʫʨʘʪʦʨ ʠ ʚʳʯʠʪʘʡʪʝ ʥʘʩʪʨʦʡʢʠ 
Ethernet. 
 
ɺʦʧʨʦʩ: ʇʳʪʘʶʩʴ ʧʦʜʢʣʶʯʠʪʩɹʷ ʧʦ WEB, ʠ ʥʝ ʧʦʣʫʯʘʝʪʩʷ? 
ʆʪʚʝʪ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ IP ʘʜʨʝʩ ʚʘʰʝʛʦ ʢʦʤʧʴʶʪʝʨ ʚʭʦʜʠʪ ʚ ʦʜʥʫ ʩʝʪʴ ʩ ʇʇʂ. ɼʦʧʫʩʪʠʤ, ʝʩʣʠ ʘʜʨʝʩ ʫ ʇʇʂ 192.168.0.199 ʧʨʠ 
ʤʘʩʢʝ 255.255.255.0, ʪʦ ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʘʜʨʝʩ ʦʪ 192.168.0.1 ʜʦ 192.168.0.254. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʫ ʚʘʩ ʥʝ ʩʪʦʠʪ 
ʧʨʦʢʩʠ-ʩʝʨʚʝʨ ʚ ʥʘʩʪʨʦʡʢʘʭ ʙʨʘʫʟʝʨʘ. ɽʩʣʠ ʧʦʜʢʣʶʯʠʪʩɹʷ ʚʩʝ ʨʘʚʥʦ ʥʝ ʧʦʣʫʯʘʝʪʩʷ, ʚʳʧʦʣʥʠʪʝ ʩʪʠʨʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ 
ʇʇʂ. 
 
ɺʦʧʨʦʩ: ʏʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ ʧʨʦʠʟʦʰʝʣ ʩʙʦʡ ʚʦ ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ (ʚʳʢʣʶʯʠʣʠ ʧʠʪʘʥʠʝ ʨʘʥʴʰʝ ʚʨʝʤʝʥʠ, 
ʚʳʥʫʣʠ microSD ʢʘʨʪʫ ʠ ʪ. ʜ.)? 
ʆʪʚʝʪ: ʅʝʦʙʭʦʜʠʤʦ ʚʳʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ, ʚʩʪʘʚʠʪʴ microSD ʢʘʨʪʫ ʩ ʧʨʦʰʠʚʢʦʡ (ʝʩʣʠ ʦʥʘ ʝʱʸ ʥʝ ʚʩʪʘʚʣʝʥʘ), ʚʢʣʶʯʠʪʴ 
ʧʠʪʘʥʠʝ ʠ ʚʳʞʜʘʪʴ ʥʝ ʤʝʥʝʝ 60 ʩʝʢʫʥʜ ʠʣʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ. 
 
ɺʦʧʨʦʩ: ʇʇʂ ʚʩʝ ʨʘʚʥʦ ʥʠʯʝʛʦ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʵʢʨʘʥʝ ʠ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ, ʯʪʦ ʜʝʣʘʪʴ!?  
ʆʪʚʝʪ: ʇʨʦʚʝʨʴʪʝ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ ʥʘ microSD ʢʘʨʪʝ (ʜʦʣʞʥʘ ʙʳʪʴ FAT / FAT32) ʠ ʥʘʣʠʯʠʝ ʬʘʡʣʘ ʦʙʥʦʚʣʝʥʠʷ, ʧʦʚʪʦʨʠʪʝ 
ʚʢʣʶʯʝʥʠʝ ʇʇʂ ʥʘ 60 ʩʝʢʫʥʜ. ɽʩʣʠ ʵʪʦ ʥʝ ʧʦʤʦʛʘʝʪ, ʧʨʠʤʝʥʠʪʝ ʩʪʠʨʘʥʠʝ ʧʨʦʰʠʚʢʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠʣʠ ʚʦʡʜʠʪʝ ʚ 
ʙʝʟʦʧʘʩʥʳʡ ʨʝʞʠʤ.  
 
ɺʦʧʨʦʩ: ʇʇʂ-M ʚʩʝ ʚʨʝʤʷ ʧʝʨʝʟʘʛʨʫʞʘʝʪʩʷ, ʠ ʷ ʥʝ ʤʦʛʫ ʧʦʧʘʩʪʴ ʚ ʤʝʥʶ. 
ʆʪʚʝʪ: ʇʨʠʤʝʥʠʪʝ ʩʪʠʨʘʥʠʝ ʧʨʦʰʠʚʢʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠʣʠ ʚʦʡʜʠʪʝ ʚ ʙʝʟʦʧʘʩʥʳʡ ʨʝʞʠʤ.  
 
ɺʦʧʨʦʩ: ʗ ʚʩʪʘʚʣʷʶ ʢʘʨʪʫ / USB-ʜʠʩʢ ʩ ʧʨʦʰʠʚʢʦʡ, ʧʝʨʝʟʘʛʨʫʞʘʶ ʇʇʂ, ʘ ʚʝʨʩʠʷ ʩʙʦʨʢʠ ʥʝ ʤʝʥʷʝʪʩʷ. 
ʆʪʚʝʪ: ɺʠʜʠʤʦ, ʟʘʛʨʫʟʯʠʢ ʥʝ ʚʠʜʠʪ ʣʠʙʦ microSD ʢʘʨʪʫ / USB ʜʠʩʢ, ʣʠʙʦ ʬʘʡʣʘ ʥʘ ʥʝʡ. ʇʨʦʚʝʨʴʪʝ, ʯʪʦ microSD ʢʘʨʪʘ 
ʨʘʙʦʯʘʷ ʠ ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʘ ʚ FAT ʠʣʠ FAT32. 
ʇʨʦʚʝʨʴʪʝ, ʯʪʦ ʬʘʡʣ ʦʙʥʦʚʣʝʥʠʷ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .bin ʣʝʞʠʪ ʚ ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ microSD ʢʘʨʪʳ. 
 
ɺʦʧʨʦʩ: ʂʘʢ ʷ ʫʚʠʞʫ, ʯʪʦ ʚʦʦʙʱʝ ʠʜʝʪ ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ ʇʇʂ-ʄ / ʇʇʂ-ɽ? 
ʆʪʚʝʪ: ʇʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʚʝʪʦʜʠʦʜʦʤ. ɽʩʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʝʛʦ ʠʥʜʠʢʘʮʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʫʜʠʪʴ 
ʦ ʪʦʤ, ʦʙʥʦʚʣʷʝʪʩʷ ʧʨʦʰʠʚʢʘ, ʠʣʠ ʥʝʪ: 

¶ ʅʝ ʛʦʨʠʪ ï ʥʝ ʚʢʣʶʯʝʥʦ ʧʠʪʘʥʠʝ, ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʦʰʠʚʢʘ. 

¶ ʆʯʝʥʴ ʙʳʩʪʨʦʝ ʤʦʨʛʘʥʠʝ 0.1 ʩ / 0.1 ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʤʝʥʝʝ 1 ʩ ï ʧʦʜʩʯʝʪ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʦʰʠʚʢʠ ʠ 
ʦʙʥʘʨʫʞʝʥʠʝ microSD ʢʘʨʪʳ ʧʨʠ ʩʪʘʨʪʝ. 

¶ ʉʨʝʜʥʝʝ ʤʦʨʛʘʥʠʝ 0.5 ʩ / 0.5 ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 5 - 15 ʩʝʢʫʥʜ ï ʬʘʡʣ ʧʨʦʰʠʚʢʠ ʥʘ microSD ʢʘʨʪʝ 
ʦʙʥʘʨʫʞʝʥ, ʠʜʝʪ ʧʨʦʚʝʨʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʦʰʠʚʢʠ. 

¶ ʄʝʜʣʝʥʥʦʝ ʤʦʨʛʘʥʠʝ 1 ʩ / 1 ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10 - 30 ʩʝʢʫʥʜ ï ʠʜʝʪ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ. 

¶ ɻʦʨʠʪ ʢʨʘʩʥʳʤ (ʇʇʂ-ʄ) ï ʥʘʨʫʰʝʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʦʰʠʚʢʠ, ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʥʝ ʚʦʟʤʦʞʥʘ. ɼʣʷ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ ʥʫʞʥʦ ʚʩʪʘʚʠʪʴ microSD ʢʘʨʪʫ ʩ ʧʨʦʰʠʚʢʦʡ ʠ ʚʳʞʜʘʪʴ ʥʝ ʤʝʥʝʝ 60 ʩʝʢʫʥʜ, ʠʣʠ ʜʦ 
ʧʦʷʚʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ. 
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