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ɺʚʝʜʝʥʠʝ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʫʧʨʘʚʣʷʶʱʝʝ ʥʦʚʳʤ ʕɹʋ Romano ñANTONIOò, ʧʨʝʜʣʘʛʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʠʥʥʦʚʘʮʠʡ ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʩʪʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ. ʅʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʨʘʜʠ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʮʝʜʫʨʳ 

ʢʘʣʠʙʨʦʚʢʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʄʛʥʦʚʝʥʥʳʡ ʦʪʢʣʠʢ ʠ ʣʝʛʢʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʩʪʫ ʚ ʝʛʦ ʨʘʙʦʪʝ.  

ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʠʥʪʝʨʬʝʡʩ ʦʪʦʙʨʘʞʘʝʪ ʩʣʝʜʫʶʱʫʶ ʩʪʨʘʥʠʮʫ:  

 

 

ʉʪʘʪʫʩ ʩʠʩʪʝʤʳ ɼɸʅʅʓɽ ʅɽɼʆʉʊʋʇʅʓ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʝʱʝ ʥʝ 

ʟʘʛʨʫʟʠʣʦ ʠʥʬʦʨʤʘʮʠʶ ʩ ʕɹʋ ʠʣʠ ʬʘʡʣʘ ʢʦʥʬʠʛʫʨʘʮʠʠ.  

ɽʩʣʠ ʕɹʋ ʧʨʘʚʠʣʴʥʦ ʧʦʜʢʣʶʯʝʥ ʢ ʧʠʪʘʥʠʶ ʠ ʧʦʜʩʦʝʜʠʥʝʥ ʯʝʨʝʟ ʩʝʨʠʡʥʳʡ ʠʥʪʝʨʬʝʡʩ ʢ ʇʂ, 

ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʝʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʢʘʪʴ ʨʘʟʲʝʤ ʜʣʷ ʩʚʷʟʠ ʩ 

ʕɹʋ ʠ ʟʘʛʨʫʞʘʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂʦʛʜʘ ʧʨʦʮʝʜʫʨʘ ʩʦʝʜʠʥʝʥʠʷ ʙʫʜʝʪ 

ʟʘʢʦʥʯʝʥʘ, ʧʦʷʚʠʪʩʷ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ ʇʆɼʂʃʖʏɽʅɸ, ʠ ʧʨʦʛʨʘʤʤʘ ʦʪʦʙʨʘʟʠʪ ʩʣʝʜʫʶʱʫʶ 

ʩʪʨʘʥʠʮʫ: 
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ɼʘʞʝ ʝʩʣʠ ʕɹʋ ʥʝ ʧʦʜʢʣʶʯʝʥ, ɺʳ ʚʩʝʛʜʘ ʤʦʞʝʪʝ ʟʘʛʨʫʟʠʪʴ ʦʜʠʥ ʠʟ ʬʘʡʣʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

ʩʦʭʨʘʥʝʥʥʳʭ ʚ ʧʘʤʷʪʠ ʩʠʩʪʝʤʳ, ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʵʪʦʪ ʬʘʡʣ.  ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʚ ʬʘʡʣʝ, ʥʦ ʥʝ ʟʘʛʨʫʞʝʥʳ ʚ 

ʕɹʋ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʧʦʜʢʣʶʯʝʥ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴʩʷ ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ OFFLINE, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʩʥʠʤʢʝ ʵʢʨʘʥʘ: 
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ʂʘʢ ʚʳ ʤʦʞʝʪʝ ʫʙʝʜʠʪʴʩʷ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʝʩʪʴ ʧʘʥʝʣʴ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʣʝʜʫʶʱʝʤʫ ʤʝʥʶ: 

V ʌʘʡʣ 

V ʂʦʥʬʠʛʫʨʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ 

V ʕʤʫʣʷʮʠʷ 

V ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

V ʇʦʜʢʣʶʯʝʥʠʝ 

V ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ 

V ʇʦʤʦʱʴ 

ʉ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʩʥʠʤʢʘ ʵʢʨʘʥʘ ʝʩʪʴ ʢʥʦʧʢʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʣʝʜʫʶʱʝʤʫ ʤʝʥʶ: 

V ʂʘʣʠʙʨʦʚʢʘ 

V ɻʘʟ/ʙʝʥʟʠʥ 

V OBDII 

V ɸʜʘʧʪʘʮʠʷ 

V ʊʝʤʧ/ʜʘʚʣ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʥʠʤʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʠʥʜʠʢʘʪʦʨʥʳʝ ʧʘʥʝʣʠ ʩ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ 

ʢʥʦʧʢʠ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʙʦʪʝ ʘʚʪʦʤʦʙʠʣʷ, ʪʘʢʠʝ ʢʘʢ: 

V RPM (ʦʙʦʨʦʪʳ ʜʚʠʛʘʪʝʣʷ) 

V ɺʨʝʤʷ ʚʧʨʳʩʢʘ ʙʝʥʟʠʥʘ 

V ɺʨʝʤʷ ʚʧʨʳʩʢʘ ʛʘʟʘ 

V ɼʘʚʣʝʥʠʝ ʛʘʟʘ 

V MAP 

V ʊʝʤʧʝʨʘʪʫʨʘ ʨʝʜʫʢʪʦʨʘ  

V ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ 
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V ʇʦʜʢʣʶʯʝʥʠʝ OBD  

V ʊʠʧ ʪʦʧʣʠʚʘ 

V ʇʦʢʘʟʘʪʴ ʦʰʠʙʢʠ 

V ɿʘʧʠʩʴ ʦʪʦʙʨʘʞʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʘʥʝʣʝʡ ʦʙʣʘʜʘʶʪ ʦʩʦʙʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ɺʳ 

ʥʘʞʤʝʪʝ ʢʥʦʧʢʫ ñʊʀʇ ʊʆʇʃʀɺɸò, ɺʳ ʩʤʦʞʝʪʝ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʩ ʙʝʥʟʠʥʘ ʥʘ ʛʘʟ ʠ ʥʘʦʙʦʨʦʪ. 

ʀʣʠ, ʝʩʣʠ ɺ  rʥʘʞʤʝʪʝ ʢʥʦʧʢʫ ñʆʊʆɹʈɸɿʀʊʔ ʆʐʀɹʂʋò ʥʘ ʛʘʟʦʚʦʡ ʩʠʩʪʝʤʝ, ɺʳ ʫʚʠʜʠʪʝ 

ʩʧʠʩʦʢ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʰʠʙʦʢ; ʘ ʢʥʦʧʢʘ REC/ɿɸʇʀʉʔ ʦʩʫʱʝʩʪʚʠʪ ʨʝʛʠʩʪʨʘʮʠʶ ʨʘʙʦʯʠʭ 

ʧʘʨʘʤʝʪʨʦʚ.    

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ɺʳ ʜʚʘʞʜʳ ʥʘʞʤʝʪʝ ʥʘ ʠʥʜʠʢʘʪʦʨʥʫʶ ʧʘʥʝʣʴ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʭʦʣʦʩʪʳʭ ʦʙʦʨʦʪʘʭ, ɺʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʪʠʪʝ ʧʨʦʮʝʜʫʨʫ 

ʢʘʣʠʙʨʦʚʢʠ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ.  

ʌʘʡʣ 

 

ʉ ʧʦʤʦʱʴʶ ʤʝʥʶ ʌɸʁʃ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳ ʤʦʞʝʪʝ ʚʦʡʪʠ ʚ ʧʦʜʤʝʥʶ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʘʢʪʠʚʥʳʝ ʢʥʦʧʢʠ: 

V ʆʪʢʨʳʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ  ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʳʡ ʬʘʡʣ ʢʦʥʬʠʛʫʨʘʮʠʠ   

V ʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ  ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʪʝʢʫʱʫʶ ʦʪʨʘʞʘʝʤʫʶ 

ʢʦʥʬʠʛʫʨʘʮʠʶ  

V ʇʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʕɹʋ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʕɹʋ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʡ  ʧʨʦʰʠʚʢʠ 

V ʇʦʢʘʟʘʪʴ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʧʦʜʙʦʨʢʫ ʨʘʙʦʯʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʟʘʧʠʩʘʥʘ ʠ ʩʦʭʨʘʥʝʥʘ ʚ ʬʘʡʣʘʭ.  

V ʉʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʬʘʡʣ ʩʦ ʚʩʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʣʫʯʝʥʥʦʡ ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʟʘʧʠʩʘʥʥʦʛʦ ʚʚʦʜʘ ʜʘʥʥʳʭ  (ʧʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ REC/ɿɸʇʀʉʔ) 

V ɺʳʭʦʜ  ʧʦʟʚʦʣʷʝʪ ʧʦʢʠʥʫʪʴ ʧʨʦʛʨʘʤʤʫ   
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ʂʦʥʬʠʛʫʨʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ  

ʂʘʢ ʪʦʣʴʢʦ ɺ  r ʫʩʪʘʥʦʚʠʣʠ ʩʠʩʪʝʤʫ, ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʘʣʠʙʨʦʚʘʪʴ ʕɹʋ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

½ ɿʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ ʢʘʣʠʙʨʦʚʢʠ (AIS), ʥʘʞʘʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʥʘʯʦʢ 

½ ɼʦʞʜʘʪʴʩʷ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʕɹʋ ʠ ʢʦʤʧʴʶʪʝʨʦʤ  

ʂʘʢ ʪʦʣʴʢʦ ʩʦʝʜʠʥʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ (ʩʪʘʪʫʩ ʩʠʩʪʝʤʳ ʇʆɼʂʃʖʏɽʅɸ), ʧʝʨʚʳʤ ʜʝʣʦʤ ɺ  r

ʜʦʣʞʥʳ ʫʢʘʟʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ ʩʠʩʪʝʤʳ ʠ ʪʠʧʝ ʘʚʪʦʤʦʙʠʣʷ: 

ʀʟ ʤʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ɺ  r ʤʦʞʝʪʝ ʧʦʧʘʩʪʴ ʚ 

ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: 

½ ʅʘʯʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ 

½ ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ 

½ ʂʦʥʬʠʛʫʨʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ 

½ ʌʘʟʠʨʦʚʘʥʥʳʡ ʚʧʨʳʩʢ 

½ ʕʢʩʧʣʫʘʪʘʮʠʷ 

½ ʂʘʣʠʙʨʦʚʢʘ ʫʨʦʚʥʷ 

ʕʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʡ ʢʘʨʪʠʥʢʝ: 
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ɺʳʙʠʨʘʷ ʧʦʜʤʝʥʶ ñ ʅʘʯʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ñ, ɺʳ ʫʚʠʜʠʪʝ ʩʣʝʜʫʶʱʫʶ ʩʪʨʘʥʠʮʫ  ʥʘʩʪʨʦʡʢʠ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: 
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ʂʘʢ ɺ  rʚʠʜʠʪʝ ʥʘ ʢʘʨʪʠʥʢʝ, ʦʙʣʘʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʝʥʘ ʥʘ 6 ʦʙʣʘʩʪʝʡ, ʘ 

ʠʤʝʥʥʦ: 

V ɸɺʊʆʄʆɹʀʃʔ, ʛʜʝ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʫʩʪʘʥʦʚʢʝ ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ: 

½ ʊʠʧ ʤʦʪʦʨʘ (ʙʝʥʟʠʥʦʚʳʡ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʚʧʨʳʩʢʦʤ, ʙʝʥʟʠʥʦʚʳʡ ʩ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʧʨʳʩʢʦʤ) 

½ ʂʦʜ ʜʚʠʛʘʪʝʣʷ 

½ ʂʦʣʠʯʝʩʪʚʦ ʮʠʣʠʥʜʨʦʚ ʘʚʪʦʤʦʙʠʣʷ (2-3-4) 

½ ʆʙʲʝʤ ʮʠʣʠʥʜʨʘ 

½ ʄʦʱʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʚ ʢɺʪ 

½ ʊʠʧ ʩʠʩʪʝʤʳ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ (ʩʪʘʥʜʘʨʪ ʠʣʠ valvetronic / start&stop ) 

V ʉʀʉʊɽʄɸ, ʛʜʝ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʫʩʪʘʥʦʚʢʝ ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ: 

½ ʊʠʧ ʪʦʧʣʠʚʘ (ʧʨʦʧʘʥ ʠʣʠ ʤʝʪʘʥ) 

½ ɼʘʚʣʝʥʠʝ ʚ ʨʝʜʫʢʪʦʨʝ (ɺ  r ʜʦʣʞʥʳ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʥʘ 

ʭʦʣʦʩʪʳʭ ʦʙʦʨʦʪʘʭ ʜʚʠʛʘʪʝʣʷ; ʵʪʦ ʟʥʘʯʝʥʠʝ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ) 

½ ʊʠʧ ʛʘʟʦʚʦʛʦ ʠʥʞʝʢʪʦʨʘ  

½ ʈʘʟʤʝʨ ʠʩʧʦʣʴʟʫʝʤʳʭ ʬʦʨʩʫʥʦʢ (ʰʪʫʮʝʨʦʚ) 

V ɼɸʊʏʀʂʀ, ʛʜʝ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʫʩʪʘʥʦʚʢʝ ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ: 

½ ʊʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʫʨʦʚʥʷ ʜʘʪʯʠʢʘ 

½ ʊʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʝʜʫʢʪʦʨʝ 

½ ʊʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ  

V ɼʆʇʆʃʅʀʊɽʃʔʅʓɽ  ʉʆɽɼʀʅɽʅʀʗ, ʛʜʝ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʫʩʪʘʥʦʚʢʝ ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ: 

½ ʉʠʛʥʘʣ RPM (ʦʙʦʨʦʪʦʚ ʜʚʠʛʘʪʝʣʷ): 

¶ ʅʝ ʩʦʝʜʠʥʝʥ, ʝʩʣʠ ʢʦʨʠʯʥʝʚʳʡ ʧʨʦʚʦʜ ʥʝ ʧʦʜʢʣʶʯʝʥ  

¶ ʄʦʥʦʢʘʪʫʰʢʘ, ʝʩʣʠ ʢʦʨʠʯʥʝʚʳʡ ʧʨʦʚʦʜ ʧʦʜʢʣʶʯʝʥ, ʠ ʫ ʘʚʪʦʤʦʙʠʣʷ ʦʜʥʘ 

ʢʘʪʫʰʢʘ ʥʘ ʢʘʞʜʳʡ ʮʠʣʠʥʜʨ  

¶ ɼʚʦʡʥʘʷ ʢʘʪʫʰʢʘ, ʝʩʣʠ ʢʦʨʠʯʥʝʚʳʡ ʧʨʦʚʦʜ ʧʦʜʢʣʶʯʝʥ, ʠ ʫ ʘʚʪʦʤʦʙʠʣʷ 

ʦʜʥʘ ʢʘʪʫʰʢʘ ʥʘ ʢʘʞʜʫʶ ʧʘʨʫ ʮʠʣʠʥʜʨʦʚ 

¶ ʊʘʭʦʤʝʪʨ, ʝʩʣʠ ʢʦʨʠʯʥʝʚʳʡ ʧʨʦʚʦʜ ʧʦʜʢʣʶʯʝʥ ʥʘʧʨʷʤʫʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʩʠʛʥʘʣʘ ʦʙʦʨʦʪʦʚ ʜʚʠʛʘʪʝʣʷ 

½ ɸʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ (ʚʳʙʠʨʘʪʴ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʠʛʥʘʣ ʦʙʦʨʦʪʦʚ 

ʜʚʠʛʘʪʝʣʷ ʙʳʣ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥ): 

¶ ʆʯʝʥʴ ʩʣʘʙʘʷ, ʝʩʣʠ ʩʠʛʥʘʣ ʠʤʝʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪ  0 ʜʦ 1 ɺ 

¶ ʉʣʘʙʘʷ, ʝʩʣʠ ʩʠʛʥʘʣ ʠʤʝʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪ 0 ʜʦ 5 ɺ 

¶ ʉʪʘʥʜʘʨʪʥʘʷ, ʝʩʣʠ ʩʠʛʥʘʣ ʠʤʝʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪ  0 ʜʦ 12 ɺ ʠ ʙʦʣʝʝ  

½ ʃʷʙʜʘ 1: 

¶ ʅʝ ʧʦʜʩʦʝʜʠʥʝʥʘ, ʝʩʣʠ ʬʠʦʣʝʪʦʚʳʡ ʠ ʩʝʨʳʡ ʧʨʦʚʦʜʘ ʞʛʫʪʘ G7 

ʠʟʦʣʠʨʦʚʘʥʳ  

¶ ʇʦʜʩʦʝʜʠʥʝʥʘ, ʝʩʣʠ ʬʠʦʣʝʪʦʚʳʡ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʤʫʣʷʮʠʠ, 

ʩʝʨʳʡ ʧʨʦʚʦʜʘ ʞʛʫʪʘ G7 ʧʦʜʢʣʶʯʝʥʳ ʢ ʣʷʤʙʜʘ-ʟʦʥʜʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ 

ʩʪʨʘʥʠʮʝ ñʂʘʣʠʙʨʦʚʢʘò ɺʳ ʫʚʠʜʠʪʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʩʯʠʪʘʥʥʦʝ ʕɹʋ 

ʩ ʣʷʙʜʘ-ʟʦʥʜʘ 1 

½ ʃʷʤʙʜʘ-ʟʦʥʜ 2 ʠʣʠ ʜʨʫʛʠʝ: 

¶ ʅʝ ʧʦʜʩʦʝʜʠʥʝʥ,r ʝʩʣʠ ʬʠʦʣʝʪʦʚʦ-ʯʝʨʥʳʡ ʠ ʩʝʨʦ-ʯʝʨʥʳʡ ʧʨʦʚʦʜʘ 

ʞʛʫʪʘ G8 ʠʟʦʣʠʨʦʚʘʥʳ  
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¶ ʃʷʤʙʜʘ 2, ʝʩʣʠ ʬʠʦʣʝʪʦʚʦ-ʯʝʨʥʳʡ ʠ ʩʝʨʦ-ʯʝʨʥʳʡ ʧʨʦʚʦʜʘ ʞʛʫʪʘ G8 

ʧʦʜʢʣʶʯʝʥʳ ʢ ʣʷʤʙʜʘ-ʟʦʥʜʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʩʪʨʘʥʠʮʝ ñʂʘʣʠʙʨʦʚʢʘò ɺʳ 

ʫʚʠʜʠʪʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʩʯʠʪʘʥʥʦʝ ʕɹʋ ʩ ʣʷʙʜʘ-ʟʦʥʜʘ 2 

¶ ɼʨʫʛʠʝ ʜʘʪʯʠʢʠ, ʝʩʣʠ ʬʠʦʣʝʪʦʚʦ-ʯʝʨʥʳʡ ʠ ʩʝʨʦ-ʯʝʨʥʳʡ ʧʨʦʚʦʜʘ ʞʛʫʪʘ 

G8 ʧʦʜʢʣʶʯʝʥʳ ʢ ʜʨʫʛʠʤ ʜʘʪʯʠʢʘʤ (ʥʘʧʨʠʤʝʨ, ʢ ʜʘʪʯʠʢʫ ʜʘʚʣʝʥʠʷ 

ʙʝʥʟʠʥʘ) ʠ ʙʝʣʳʡ ʧʨʦʚʦʜ ʧʦʜʢʣʶʯʝʥ ʢ ʧʨʠʚʦʜʫ ʜʘʚʣʝʥʠʷ ʙʝʥʟʠʥʘ  

½ ʈʝʛʫʣʷʪʦʨ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ: 

¶ ʇʨʠʩʫʪʩʪʚʫʝʪ, ʝʩʣʠ ʞʝʣʪʦ-ʢʨʘʩʥʳʡ ʧʨʦʚʦʜ ʞʛʫʪʘ G12 ʧʦʜʢʣʶʯʝʥ ʢ 

ʨʝʛʫʣʷʪʦʨʫ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ʠʣʠ ʢ ʜʨʫʛʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʚʦ ʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ ʥʘ ʛʘʟʝ 

¶ ʅʝ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʝʩʣʠ ʞʝʣʪʦ-ʢʨʘʩʥʳʡ ʧʨʦʚʦʜ ʞʛʫʪʘ G 12 ʠʟʦʣʠʨʦʚʘʥ  

½ ʇʦʜʢʣʶʯʝʥʠʝ OBD (ʜʠʘʛʥʦʩʪʠʢʠ): 

¶ ʅʝʪ (ʕɹʋ ʥʝ ʠʤʝʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ OBD) 

¶ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ (ʕɹʋ ʧʳʪʘʝʪʩʷ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢʦ ʚʩʝʤ ʜʦʩʪʫʧʥʳʤ 

ʩʦʝʜʠʥʝʥʠʷʤ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʵʪʦʪ ʪʠʧ ʥʘʩʪʨʦʡʢʠ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ MIL light, ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʪʠʧ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ) 

¶ ISO9141-2, ʝʩʣʠ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ 1 

¶ KWP2000 FAST, ʝʩʣʠ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ 2 

¶ KWP2000 SLOW, ʝʩʣʠ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ 3 

¶ CAN STANDARD 250, ʝʩʣʠ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʪʠʧʘ 

ʩʦʝʜʠʥʝʥʠʷ 6 

¶ CAN EXTENDED 250, ʝʩʣʠ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʪʠʧʘ 

ʩʦʝʜʠʥʝʥʠʷ 7 

¶ CAN STANDARD 500, ʝʩʣʠ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʪʠʧʘ 

ʩʦʝʜʠʥʝʥʠʷ 8 

¶ CAN EXTENDED 500, ʝʩʣʠ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʪʠʧʘ 

ʩʦʝʜʠʥʝʥʠʷ 9 

½ ɿʘʜʥʠʡ ʵʣʝʢʪʨʦʢʣʘʧʘʥ : 

¶ ʇʦʜʩʦʝʜʠʥʝʥ, ʝʩʣʠ ʕɹʋ ʧʦʜʢʣʶʯʝʥ ʥʘʧʨʷʤʫʶ ʢ  ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ 

ʢʣʘʧʘʥʫ ʙʘʣʣʦʥʘ 

¶ ʅʝ ʧʦʜʩʦʝʜʠʥʝʥ, ʝʩʣʠ ʕɹʋ ʥʝ ʧʦʜʢʣʶʯʝʥ ʥʘʧʨʷʤʫʶ ʢ  

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤʫ ʢʣʘʧʘʥʫ ʙʘʣʣʦʥʘ  

V ʇɽʈɽʍʆɼ 

½ ʊʠʧ ʧʝʨʝʭʦʜʘ 

¶ ʇʨʠ ʫʩʢʦʨʝʥʠʠ, ʝʩʣʠ ʘʚʪʦʤʦʙʠʣʴ ʜʦʣʞʝʥ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʛʘʟ ʧʨʠ 

ʫʩʢʦʨʝʥʠʠ 

¶ ʇʨʠ ʟʘʤʝʜʣʝʥʠʠ, ʝʩʣʠ ʘʚʪʦʤʦʙʠʣʴ ʜʦʣʞʝʥ ʧʝʨʝʡʪʠ ʥʘ ʛʘʟ ʧʨʠ 

ʟʘʤʝʜʣʝʥʠʠ 

¶ ʅʘ ʛʘʟʝ, ʝʩʣʠ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ɺʳ ʭʦʪʠʪʝ ʟʘʧʫʩʪʠʪʴ 

ʘʚʪʦʤʦʙʠʣʴ ʥʘ ʛʘʟʝ 

¶ ʅʘ ʛʘʟʝ ʧʨʠ ʛʦʨʷʯʝʤ ʜʚʠʛʘʪʝʣʝ, ʝʩʣʠ ɺ  r ʭʦʪʠʪʝ ʧʝʨʝʢʣʶʯʠʪʴ 

ʘʚʪʦʤʦʙʠʣʴ ʥʘ ʛʘʟ ʥʘ ʭʦʣʦʩʪʳʭ ʦʙʦʨʦʪʘʭ, ʢʘʢ ʪʦʣʴʢʦ ʨʝʜʫʢʪʦʨ ʜʦʩʪʠʛʥʝʪ 

ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ  
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½ ʊʝʤʧʝʨʘʪʫʨʘ, ʛʜʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʝʜʫʢʪʦʨʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʛʘʟ  

½ RPM (ʦʙʦʨʦʪʳ ʜʚʠʛʘʪʝʣʷ), ʛʜʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʦʙʦʨʦʪʦʚ ʜʚʠʛʘʪʝʣʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʛʘʟ  

½ ʈʝʞʠʤ   

¶ ʄʛʥʦʚʝʥʥʳʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʢʣʶʯʘʪʴ ʥʘ ʛʘʟ ʚʩʝ ʠʥʞʝʢʪʦʨʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 

¶ ʇʨʦʛʨʝʩʩʠʚʥʳʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʢʣʶʯʘʪʴ ʥʘ ʛʘʟ ʧʦ ʦʜʥʦʤʫ ʠʥʞʝʢʪʦʨʫ 

½ ɿʘʜʝʨʞʢʘ, ʛʜʝ ɺ  r ʫʩʪʘʥʘʚʣʠʚʘʝʪʝ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʝʥ 

ʚʳʞʜʘʪʴ ʕɹʋ ʩ ʤʦʤʝʥʪʘ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ, ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʛʘʟ (ʚ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʘʚʪʦʤʦʙʠʣʴ ʧʝʨʝʢʣʶʯʠʪʩʷ ʥʘ ʛʘʟ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʜʦʩʪʠʛʥʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ 

ʜʚʠʛʘʪʝʣʷ) 

½ ɿʘʜʝʨʞʢʘ ʚʦʟʚʨʘʪʘ ʩ ʛʘʟʘ ʥʘ ʙʝʥʟʠʥ  ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ 

ʚʦʟʚʨʘʪʘ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʙʝʥʟʠʥ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʘʢʦʥʯʠʣʩʷ ʛʘʟ 

V ɸɼɸʇʊɸʎʀʗ 

½ ɺʢʣʶʯʝʥʠʝ 

¶ ON (ʝʩʪʴ), ʝʩʣʠ ʚʳ ʧʦʜʩʦʝʜʠʥʠʣʠ ʧʨʦʚʦʜʘ ʞʛʫʪʘ G10 ʢ ʨʘʟʲʝʤʫ OBD ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʘʜʘʧʪʠʚʥʦʡ ʢʘʨʙʶʨʘʮʠʠ ʠʩʭʦʜʷ ʠʟ ʢʦʨʨʝʢʮʠʠ ʙʝʥʟʠʥʦʚʦʡ 

ʢʘʨʙʶʨʘʮʠʠ  

¶ OFF (ʥʝʪ), ʝʩʣʠ ʚʳ ʥʝ ʭʦʪʠʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʘʜʘʧʪʘʮʠʠ  

½ ʂʦʨʨʝʢʪʦʨʳ ʙʝʥʟʠʥʘ 

¶ ʉʪʘʥʜʘʨʪʥʳʡ ʪʠʧ (ʧʣʦʭʘʷ ʢʘʨʙʶʨʘʮʠʷ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ) 

Á + ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʦʛʘʱʝʥʥʫʶ ʩʤʝʩʴ 

Á ï ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʝʜʥʝʥʥʫʶ ʩʤʝʩʴ  

¶ ʀʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʪʠʧ (ʧʣʦʭʘʷ ʢʘʨʙʶʨʘʮʠʷ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʢʦʨʨʝʢʮʠʠ) 

Á + ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʦʛʘʱʝʥʥʫʶ ʩʤʝʩʴ 

Á ï ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʝʜʥʝʥʥʫʶ ʩʤʝʩʴ  

ʅʘʞʠʤʘʷ ʢʥʦʧʢʫ ɿɸʂʈʓʊʔ, ɺ  r ʤʦʞʝʪʝ ʧʦʢʠʥʫʪʴ ʦʙʣʘʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʡ ʘʚʪʦʤʦʙʠʣʷ ʠ 

ʟʘʛʨʫʟʠʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʕɹʋ. 

ɺʳʙʠʨʘʷ ʧʦʜʤʝʥʶ ñɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ñ, ɺʳ ʫʚʠʜʠʪʝ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 
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ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʦʢʥʘ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ ñʉʪʘʨʪñ, ʤʦʞʥʦ ʥʘʯʘʪʴ ʧʨʦʮʝʜʫʨʫ ñʩʘʤʦʢʘʣʠʙʨʦʚʢʠò 

ʘʚʪʦʤʦʙʠʣʷ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʡ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʫʜʝʪ ʧʦʤʦʛʘʪʴ ʧʦʪʨʝʙʠʪʝʣʶ ʰʘʛ 

ʟʘ ʰʘʛʦʤ ʜʦ ʧʦʣʥʦʛʦ ʝʝ ʟʘʚʝʨʰʝʥʠʷ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ:  

1) ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʘʚʪʦʤʦʙʠʣʝ. 
2) ɺ ʩʣʫʯʘʝ ʊʆ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʠʩʪʝʤʳ.  

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʧʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʥʘʩʪʨʦʡʢʫ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʢʨʳʪʴ ʧʦʜʤʝʥʶ ñʆʪʢʨʳʪʴ 

ʢʦʥʬʠʛʫʨʘʮʠʶò ʠ ʟʘʛʨʫʟʠʪʴ ʬʘʡʣ ʚ ʕɹʋ, ʚʳʙʠʨʘʷ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ɺʘʰʝʛʦ ʘʚʪʦʤʦʙʠʣʷ. 

ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʩʧʠʩʦʢ ʦʙʱʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʯʪʦʙʳ ɺʳ 

ʤʦʛʣʠ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ. ɿʘʛʨʫʟʠʪʝ ʵʪʫ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʕɹʋ, ʟʘʪʝʤ ʟʘʧʫʩʪʠʪʝ 

ʧʨʦʮʝʜʫʨʫ ʩʘʤʦʢʘʣʠʙʨʦʚʢʠ, ʠ, ʢʘʢ ʪʦʣʴʢʦ ʦʥʘ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʪʩʷ, ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʨʝʜʝʣʠʪ ʢʘʨʪʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʟʘʛʨʫʞʝʥʘ ʚ ʕɹʋ.    

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʨʦʮʝʜʫʨʘ ʩʘʤʦʢʘʣʠʙʨʦʚʢʠ ʧʦʤʦʞʝʪ ʧʨʦʚʝʨʠʪʴ ʠ ʠʩʧʨʘʚʠʪʴ ʢʘʨʪʫ ʜʘʥʥʳʭ, 

ʩʦʭʨʘʥʝʥʥʫʶ ʚ ʛʘʟʦʚʦʤ ʕɹʋ. ʇʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʵʪʫ ʥʘʩʪʨʦʡʢʫ ʧʦʩʣʝ 

ʦʪʢʨʳʪʠʷ ʢʦʥʬʠʛʫʨʘʮʠʡ ʫʞʝ ʟʘʛʨʫʞʝʥʥʳʭ ʚ ʕɹʋ. 

ɺʳʙʠʨʘʷ ʧʦʜʤʝʥʶ ñʌʘʟʠʨʦʚʘʥʥʳʡ ʚʧʨʳʩʢñ, ɺ  rʫʚʠʜʠʪʝ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 

 

ʇʦʜʤʝʥʶ ñʌʘʟʠʨʦʚʘʥʥʳʡ ʚʧʨʳʩʢò ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʦʣʴʢʦ ʜʣʷ 4-ʮʠʣʠʥʜʨʦʚʳʭ 

ʩʠʩʪʝʤ, ʠ ʵʪʘ ʥʘʩʪʨʦʡʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʪʦʣʴʢʦ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʜʚʠʛʘʪʝʣʝ. ʉ 

ʧʦʤʦʱʴʶ ʥʝʝ ʛʘʟʦʚʳʡ ʚʧʨʳʩʢ ʤʦʞʝʪ ʦʧʝʨʝʞʘʪʴ ʙʝʥʟʠʥʦʚʳʡ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʥʘ 

ʛʘʟʝ. ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʬʘʟʫ ʦʧʝʨʝʞʝʥʠʷ, ɺ  rʜʦʣʞʥʳ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʧʝʨʝʞʝʥʠʝè, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʢʘʨʪʠʥʢʝ ʚʳʰʝ. ʂʘʞʜʦʝ ʥʘʞʘʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʘʟʝ ʦʧʝʨʝʞʝʥʠʷ ʛʘʟʦʚʦʛʦ 

ʚʧʨʳʩʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʠʟʤʝʥʷʶʱʝʡʩʷ ʢʘʨʪʠʥʢʝ ʚ ʮʝʥʪʨʝ, ʝʝ ʥʦʤʝʨ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪ 0 (ʙʝʟ ʦʧʝʨʝʞʝʥʠ)̫ ʜʦ 3 (ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʧʝʨʝʞʝʥʠʷ). ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʥʘʩʪʨʦʡʢʠ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʯʠʩʣʘ, ʚʘʞʥʦ, ʯʪʦʙʳ 

ʧʦʜʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʚʦʜʦʚ ʛʘʟʦʚʳʭ ʠʥʞʝʢʪʦʨʦʚ ʩʪʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʝʥʟʠʥʦʚʳʭ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤʘʭ çʈʫʢʦʚʦʜʩʪʚʘ ʧʦ 

ʫʩʪʘʥʦʚʢʝè.  
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ɺʳʙʠʨʘʷ ʧʦʜʤʝʥʶ ñʕʢʩʧʣʫʘʪʘʮʠʷñ, ɺʘʤ ʦʪʢʨʦʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 

 

 

½ ʇʦʣʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ:  ɺ  r ʫʚʠʜʠʪʝ ʧʦʣʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ (ʚ ʬʦʨʤʘʪʝ ʯʘʩʳ: 

ʤʠʥʫʪʳ), ʧʦʢʘʟʳʚʘʶʱʝʝ ʢʘʢ ʜʦʣʛʦ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʙʝʥʟʠʥʝ ʠ ʛʘʟʝ ʩ 

ʤʦʤʝʥʪʘ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ 

½ ʅʝʧʦʣʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ: ɺʳ ʫʚʠʜʠʪʝ ʥʝʧʦʣʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ (ʚ ʬʦʨʤʘʪʝ ʯʘʩʳ: 

ʤʠʥʫʪʳ) ʩʠʩʪʝʤʳ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʛʦ ʩʙʨʦʩʘ ʥʝʧʦʣʥʦʛʦ ʚʨʝʤʝʥʠ  

½ ʉʙʨʦʩ: ʵʪʘ ʢʥʦʧʢʘ ʧʦʟʚʦʣʷʝʪ ʩʙʨʦʩʠʪʴ ʯʘʩʪʠʯʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ  

½ ɺʢʣʶʯʠʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ: ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʬʫʥʢʮʠʠ ɺʳ ʘʢʪʠʚʠʨʫʝʪʝ ʧʨʦʪʦʢʦʣ ʊʆ 

ʚ ʕɹʋ, ʘ ʠʤʝʥʥʦ: ʢʦʛʜʘ ʥʝʧʦʣʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘ ʛʘʟʝ ʧʨʝʚʳʰʘʝʪ ʣʠʤʠʪ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʨʘʟʜʝʣʝ ñɻʨʘʬʠʢ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷò, ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦʙ ʵʪʦʤ ʚʦʜʠʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʜʚʦʡʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʟʚʫʢʦʚʦʛʦ 

ʩʠʛʥʘʣʘ ʧʨʠ ʢʘʞʜʦʤ ʚʳʢʣʶʯʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ.  

½ ʏʘʩʪʦʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ: ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʣʠʤʠʪ ʯʘʩʦʚ ʨʘʙʦʪʳ ʥʘ ʛʘʟʝ, ʠ 

ʧʦʩʣʝ ʝʛʦ ʧʨʝʚʳʰʝʥʠʷ ʕɹʋ ʛʘʟʦʚʦʡ  ʩʠʩʪʝʤʳ ʥʘʧʦʤʥʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʊʆ (ʝʩʣʠ ʬʫʥʢʮʠʷ ʘʢʪʠʚʠʨʦʚʘʥʘ).  
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ʇʦʜʤʝʥʶ ñʂʘʣʠʙʨʦʚʢʘ ʫʨʦʚʥʷò ʘʢʪʠʚʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʤʝʥʶ ñʅʘʯʘʣʴʥʳʝ 

ʥʘʩʪʨʦʡʢʠò ʚ ʨʘʟʜʝʣʝ ñʜʘʪʯʠʢʠò ɺ  r ʫʢʘʞʝʪʝ ʇʝʨʩʦʥʘʣʠʟʦʚʘʥʥʳʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʩʣʝʜʫʶʱʝʡ ʢʘʨʪʠʥʢʝ: 

 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʦʜʤʝʥʶ ñ ʂʘʣʠʙʨʦʚʢʘ ʫʨʦʚʥʷ ñ ʚʳ ʫʚʠʜʠʪʝ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 
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ɿʜʝʩʴ ɺʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ: 

V ʫʨʦʚʝʥʴ ʛʘʟʘ ʚ ʙʘʣʣʦʥʝ ʩ ʧʦʤʦʱʴʶ ʧʦʜʩʚʝʯʝʥʥʳʭ ʩʚʝʪʦʜʠʦʜʦʚ  

V ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʛʘʟʘ  

V ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʦʤ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʥʘ ʕɹʋ ʚ ʨʝʞʠʤe 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ɺʘʤ ʥʫʞʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʩ 

ʤʫʣʴʪʠʢʣʘʧʘʥʘ ʙʘʣʣʦʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʕɹʋ ʚʥʝʩʝʪ 

ʦʙʥʦʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʦʚʥʠ ʛʘʟʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʫʨʦʚʥʷ ʚ 

ʙʘʣʣʦʥʝ.   

ʅʘʧʨʠʤʝʨ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʢʘʨʪʠʥʢʝ, ʫʨʦʚʝʥʴ 2/4 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʠʥʘʣʴʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ  

2,63 ɺ, ʫʨʦʚʝʥʴ 3/4 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʠʥʘʣʴʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ 1,57 ɺ, ʘ ʫʨʦʚʝʥʴ 4/4  - 

ʥʦʤʠʥʘʣʴʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ 0,04 ɺ. ʕɹʋ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʫʨʦʚʝʥʴ 3/4  ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ  

ʪʝʢʫʱʝʝ ʧʦʢʘʟʘʥʠʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, 

ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ:  

ςȟφσ ρȟυχ

ς
ςȟρ ˏ 

πȟπτ ρȟυχ

ς
πȟψ ˏ 

ʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʇʦʩʢʦʣʴʢʫ ʕɹʋ ʩʯʠʪʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦʝ 1,31 ɺ, ʯʪʦ  ʙʦʣʴʰʝ, ʯʝʤ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

0,8 ɺ ʠ ʤʝʥʴʰʝ, ʯʝʤ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (2,1 ɺ), ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʨʦʚʝʥʴ 3/4. 

ɽʩʣʠ ɺ  rʭʦʪʠʪʝ ʦʪʥʝʩʪʠ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ 1,31 ɺ ʢ ʫʨʦʚʥʶ 4/4, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 1,31 ɺ ʚ 

ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʫʨʦʚʥʷ (ʚʤʝʩʪʦ 0,04 ɺ) ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ñʆʙʥʦʚʠʪʴñ. ʊʦʛʜʘ ʦʥʦ 

ʩʪʘʥʝʪ ʥʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʫʨʦʚʥʷ 4/4, ʠ ʕɹʋ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ 4/4. 

ɺʩʝ ʥʘʩʪʨʦʡʢʠ, ʢʘʩʘʶʱʠʝʩʷ ʫʨʦʚʥʝʡ ʥʘʧʨʷʞʝʥʠʷ, ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ ñʆʙʥʦʚʠʪʴò. ɿʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʦʨʷʜʢʦʤ ʚʦʟʨʘʩʪʘʥʠʷ ʠʣʠ ʫʙʳʚʘʥʠʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳ ʫʚʠʜʠʪʝ 

ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʫʢʘʟʳʚʘʶʱʝʡ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʕɹʋ.   

ɽʩʣʠ ɺ  rʭʦʪʠʪʝ ʠʩʧʦʣʴʟʦʚʘʪ ɹʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʚʝʨʥʠʪʝʩʴ ʢ ʤʝʥʶ 

ñʅʘʯʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠò ʠ ʫʢʘʞʠʪʝ ʪʠʧ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ɺʳ ʫʩʪʘʥʦʚʠʣʠ.  
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ʕʤʫʣʷʮʠʷ  

ɺ ʤʝʥʶ ʕʤʫʣʷʮʠʷ ʧʘʥʝʣʠ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ɺʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʩʣʝʜʫʶʱʝʝ ʩʫʙʤʝʥʶ: 

V ʃʷʤʙʜʘ  

V ʃʷʤʙʜʘ 2 

V ɼʨʫʛʠʝ ʜʘʪʯʠʢʠ 

ɺ  rʤʦʞʝʪʝ ʦʪʢʨʳʪʴ ʩʫʙʤʝʥʶ ʃʷʤʙʜʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʚ ʤʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʚ 

ʦʙʣʘʩʪʠ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ɺ  rʫʢʘʟʘʣʠ ʃʷʤʙʜʫ 1 ʢʘʢ ʧʦʜʩʦʝʜʠʥʝʥʥʫʶ.  

ɺ  rʤʦʞʝʪʝ ʦʪʢʨʳʪʴ ʩʫʙʤʝʥ ʁʃʷʤʙʜʘ 2, ʪʦʣʴʢʦ ʝʩʣʠ ʚ ʤʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʚ 

ʦʙʣʘʩʪʠ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ  ʚ  ʨʘʟʜʝʣʝ ʃʷʤʙʜʘ-ʟʦʥʜ 2 ʠʣʠ ʜʨʫʛʠʝ ɺʳ ʫʢʘʟʘʣʠ 

ʃʷʤʙʜʫ 2. 

ɺ  r ʤʦʞʝʪʝ ʦʪʢʨʳʪʴ ʩʫʙʤʝʥʶ ɼʨʫʛʠʝ ʜʘʪʯʠʢʠ, ʪʦʣʴʢʦ ʝʩʣʠ ʚ ʤʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʠ 

ʘʚʪʦʤʦʙʠʣʷ ʚ ʦʙʣʘʩʪʠ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ  ʚ  ʨʘʟʜʝʣʝ ʃʷʤʙʜʘ-ʟʦʥʜ 2 ʠʣʠ 

ʜʨʫʛʠʝ ɺʳ ʫʢʘʟʘʣʠ ɼʨʫʛʠʝ ʜʘʪʯʠʢʠ. 
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ʂʘʢ ɺʳ ʤʦʞʝʪʝ ʚʠʜʝʪʴ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʢʘʨʪʠʥʢʝ, ʧʨʠ ʦʪʢʨʳʪʠʠ ʧʦʜʤʝʥʶ ʃʷʤʙʜʘ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʢʥʦ, ʛʜʝ ɺʳ ʤʦʞʝʪʝ ʫʩʪʘʥʦʚʠʪʴ: 

V ʊʠʧ ʵʤʫʣʷʮʠʠ  

o ʅʝ ʚʳʙʨʘʥ, ʝʩʣʠ ɺʳ ʥʝ ʭʦʪʠʪʝ ʵʤʫʣʠʨʦʚʘʪʴ ʥʠʢʘʢʦʡ ʟʦʥʜ 

o ʇʦʩʣʝ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʝʩʣʠ ɺʘʤ ʥʫʞʥʦ ʵʤʫʣʠʨʦʚʘʪʴ ʣʷʤʙʜʘ-ʟʦʥʜ, ʩʣʝʜʫʶʱʠʡ 

ʟʘ ʢʘʪʘʣʠʟʘʪʦʨʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʫʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ, ʘ 

ʠʤʝʥʥʦ: 

Á ʋʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ ʥʠʟʢʠʡ ( V ) 

Á ʋʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ ʚʳʩʦʢʠʡ ( V ) 

o ʇʝʨʝʜ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʝʩʣʠ ɺʘʤ ʥʫʞʥʦ ʵʤʫʣʠʨʦʚʘʪʴ ʣʷʤʙʜʘ-ʟʦʥʜ, 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʢʘʪʘʣʠʟʘʪʦʨʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʫʨʦʚʝʥʴ 

ʵʤʫʣʷʮʠʠ, ʘ ʠʤʝʥʥʦ: 

Á ʋʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ ʥʠʟʢʠʡ ( V ) 

Á ʋʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ ʚʳʩʦʢʠʡ ( V ) 

Á ɿʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷ (s) 

Á ʇʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʣʷʤʙʜʘ-ʟʦʥʜʘ  ʠ ʟʘʜʝʨʞʢʫ ʧʝʨʝʢʣʶʯʝʥʠʷ ʦʪ 

ʦʙʝʜʥʝʥʥʦʡ ʢ ʦʙʦʛʘʱʝʥʥʦʡ ʩʤʝʩʠ  (ʢʘʨʪʘ ʢʘʣʠʙʨʦʚʢʠ ʣʷʤʙʜʘ-ʟʦʥʜʘ) 

ʂʦʛʜʘ ɺ  rʦʪʢʨʳʚʘʝʪʝ ʩʫʙʤʝʥʶ ʃʷʤʙʜʘ 2,   ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʛʜʝ ɺʘʤ ʥʫʞʥʦ ʙʫʜʝʪ ʥʘʩʪʨʦʠʪʴ: 

V ʊʠʧ ʵʤʫʣʷʮʠʠ  

o ʅʝ ʚʳʙʨʘʥ, ʝʩʣʠ ɺʳ ʥʝ ʭʦʪʠʪʝ ʵʤʫʣʠʨʦʚʘʪʴ ʥʠʢʘʢʦʡ ʟʦʥʜ 

o ʇʦʩʣʝ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʝʩʣʠ ɺʘʤ ʥʫʞʥʦ ʵʤʫʣʠʨʦʚʘʪʴ ʣʷʤʙʜʘ-ʟʦʥʜ ʩʣʝʜʫʶʱʠʡ 

ʟʘ ʢʘʪʘʣʠʟʘʪʦʨʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʫʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ, ʘ 

ʠʤʝʥʥʦ: 
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Á ʋʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ ʥʠʟʢʠʡ ( V ) 

Á ʋʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ ʚʳʩʦʢʠʡ ( V ) 

o ʇʝʨʝʜ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʝʩʣʠ ɺʘʤ ʥʫʞʥʦ ʵʤʫʣʠʨʦʚʘʪʴ ʣʷʤʙʜʘ-ʟʦʥʜ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʢʘʪʘʣʠʟʘʪʦʨʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʫʨʦʚʝʥʴ 

ʵʤʫʣʷʮʠʠ, ʘ ʠʤʝʥʥʦ: 

Á ʋʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ ʥʠʟʢʠʡ ( V ) 

Á ʋʨʦʚʝʥʴ ʵʤʫʣʷʮʠʠ ʚʳʩʦʢʠʡ ( V ) 

Á ɿʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷ (s) 

Á ʇʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʣʷʤʙʜʘ-ʟʦʥʜʘ  ʠ ʟʘʜʝʨʞʢʫ ʧʝʨʝʢʣʶʯʝʥʠʷ ʦʪ 

ʦʙʝʜʥʝʥʥʦʡ ʢ ʦʙʦʛʘʱʝʥʥʦʡ ʩʤʝʩʠ  (ʢʘʨʪʘ ʢʘʣʠʙʨʦʚʢʠ ʣʷʤʙʜʘ-ʟʦʥʜʘ) 

ʕʤʫʣʷʮʠʷ ʧʦʩʣʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʦʣʝʟʥʘ, ʢʦʛʜʘ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʘ ʛʘʟʝ ʟʥʘʯʝʥʠʝ ʣʷʤʙʜʘ 

ʩʠʛʥʘʣʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʣʫʯʝʥʥʦʛʦ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʘ ʙʝʥʟʠʥʝ, ʠ 

ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʙʝʥʟʠʥʦʚʳʡ ʕɹʋ ʦʧʨʝʜʝʣʷʝʪ ʦʰʠʙʢʫ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠʣʠ ʧʣʦʭʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʷʤʙʜʘ-ʟʦʥʜʘ ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʢʘʪʘʣʠʟʘʪʦʨʦʤ.   

ʂʦʛʜʘ ɺ  rʦʪʢʨʳʚʘʝʪʝ ʤʝʥʶ ɼʨʫʛʠʝ ʜʘʪʯʠʢʠ, ʧʦʷʚʠʪʩʷ ʦʢʥʦ, ʛʜʝ ʙʫʜʝʪ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʪʠʧ 

ʚʦʟʤʦʞʥʦʡ  ʵʤʫʣʷʮʠʠ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʢʘʨʪʠʥʢʝ ʥʠʞʝ: 

 

ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʦʜʥʫ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʤʫʣʷʮʠʡ ʠ ʪʱʘʪʝʣʴʥʦ 

ʩʣʝʜʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʪʘʥʦʚʦʯʥʦʡ ʩʭʝʤʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ.  
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ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ                                                                                    

ʉ ʧʦʤʦʱʴʶ ʤʝʥʶ ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʧʦʜʤʝʥʶ  

ʈʫʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʝʜʫʶʱʝʡ ʢʘʨʪʠʥʢʝ: 

ʕʪʦʪ ʨʘʟʜʝʣ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʨʫʯʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʧʦʜʢʣʶʯʝʥʠʷ ʛʘʟʦʚʳʭ ʠ 

ʙʝʥʟʠʥʦʚʳʭ ʠʥʞʝʢʪʦʨʦʚ. ɺ ʟʘʢʣʶʯʝʥʠʝ, ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʥʘ ʛʘʟʝ, ʥʘʞʠʤʘʷ ʥʘ 

ʟʥʘʯʢʠ ʛʘʟʦʚʳʭ ʠʥʞʝʢʪʦʨʦʚ, ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʧʦ ʦʯʝʨʝʜʠ ʛʘʟʦʚʳʝ ʠʥʞʝʢʪʦʨʳ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ɺʳ ʤʦʞʝʪʝ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʙʝʥʟʠʥʦʚʳʭ 

ʠʥʞʝʢʪʦʨʦʚ ʚ ʨʘʟʜʝʣʝ ʇʦʜʩʦʝʜʠʥʝʥʠʝ ʠʥʞʝʢʪʦʨʦʚ ʙʝʥʟʠʥʘ, ʛʜʝ ʧʨʘʚʠʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ 

ʙʫʜʝʪ ʧʦʜʩʚʝʯʝʥʦ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ ʠ ʙʫʜʝʪ ʠʤʝʪʴ ʥʘʜʧʠʩʴ OK, ʢʘʢ ʧʦʢʘʟʘʥʦ  ʥʘ ʢʘʨʪʠʥʢʝ 

ʥʠʞʝ: .

 


























