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ʆʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ 

1 ʆ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ 

 

ʆʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʳ 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. ʆʥʘ ʪʘʢʞʝ 

ʠʥʬʦʨʤʠʨʫʝʪ ʦ ʝʛʦ ʥʘʟʥʘʯʝʥʠʠ, ʦ ʥʝʦʙʭʦʜʠʤʦʤ ʫʨʦʚʥʝ ʧʦʜʛʦʪʦʚʢʠ ʯʠʪʘʪʝʣʷ ʠ 

ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʥʠʷ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʇʨʠʤʝʥʠʤʦʩʪʴ 

ɺ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʣʠʬʪʦʤ ACSM1.  

ʋʢʘʟʘʥʠʷ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʦʙʣʶʜʘʡʪʝ ʚʩʝ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢ 

ʧʨʠʚʦʜʫ. 

Å ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʫʩʪʘʥʦʚʢʠ, ʚʚʦʜʘ ʚ ʜʝʡʩʪʚʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʚʦʜʘ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʡʪʝ ʧʦʣʥʫʶ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʘʚʠʣ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʚʝʜʝʥ ʚ ʥʘʯʘʣʝ ʈʫʢʦʚʦʜʩʪʚʘ 

ʧʦ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

Å ʇʝʨʝʜ ʠʟʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢʦʡ-ʣʠʙʦ ʬʫʥʢʮʠʠ ʧʨʦʯʠʪʘʡʪʝ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʟʘʤʝʯʘʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʘʥʥʦʡ 

ʬʫʥʢʮʠʠ. ʕʪʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʟʘʤʝʯʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʚ 

ʨʘʟʜʝʣʝ ʜʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʝʤ ʦʧʠʩʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʯʠʪʘʪʝʣʴ ʟʥʘʢʦʤ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʠʝʤʘʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʤʦʥʪʘʞʘ, ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤʘʭ. 
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ʉʦʜʝʨʞʘʥʠʝ 

ʈʫʢʦʚʦʜʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚ: 

Å ɺ ʛʣʘʚʝ ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

Å ɻʣʘʚʘ ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ACSM1 ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʚʦʜʦʤ. 

Å ɺ ʛʣʘʚʝ ɿʘʧʫʩʢ ʧʨʠʚʝʜʝʥʳ ʫʢʘʟʘʥʠʷ ʧʦ ʥʘʯʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʝ ʧʨʦʛʨʘʤʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 

Å ɺ ʛʣʘʚʝ ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʢʘʟʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ 

ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 

Å ɻʣʘʚʘ ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʡ ʧʨʦʛʨʘʤʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 

Å ɺ ʛʣʘʚʝ ʇʘʨʘʤʝʪʨʳ ʦʧʠʩʘʥʳ ʧʘʨʘʤʝʪʨʳ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 

Å ɻʣʘʚʘ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦʧʘʨʘʤʝʪʨʘʭ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ. 

Å ɻʣʘʚʘ ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʩʦʜʝʨʞʠʪ ʧʝʨʝʯʥʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ 

ʠ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʪʢʘʟʘʭ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʧʨʠʯʠʥ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʠ ʩʧʦʩʦʙʦʚ ʫʩʪʨʘʥʝʥʠʷ.  

Å ɻʣʘʚʘ ɹʣʦʢ-ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢ-ʩʭʝʤʳ 

ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 

ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʆʙʦʟʥʘʯʝʥʠʝ/ʩʦʢʨʘʱʝʥʠʝ ʆʧʨʝʜʝʣʝʥʠʝ 

AI ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʀʥʪʝʨʬʝʡʩ ʩʠʛʥʘʣʦʚ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ 

AO ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ ʀʥʪʝʨʬʝʡʩ ʩʠʛʥʘʣʦʚ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ 

CRC ʎʠʢʣʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʦ ʠʟʙʳʪʦʯʥʦʩʪʠ 

DIO ʎʠʬʨʦʚʦʡ ʚʭʦʜ/ʚʳʭʦʜ ʀʥʪʝʨʬʝʡʩ ʩʠʛʥʘʣʦʚ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ/ 
ʚʳʭʦʜʘ 

DTC ʇʨʷʤʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ 
ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʷʤʦʤ 
ʫʧʨʘʚʣʝʥʠʠ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ (DTC-ʫʧʨʘʚʣʝʥʠʝ). 

FEN-01 ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩʥʳʡ ʊʊL ʤʦʜʫʣʴ ʵʥʢʦʜʝʨʘ ʜʣʷ ACSM1 

FEN-11 ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩʥʳʡ ʊʊL ʤʦʜʫʣʴ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ 
ʜʣʷ ACSM1 

FEN-21 ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʨʝʟʦʣʚʝʨʘ ʜʣʷ ACSM1 

FEN-31 ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩʥʳʡ HʊL ʤʦʜʫʣʴ ʵʥʢʦʜʝʨʘ ʜʣʷ ACSM1 

FIO-01 ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʜʣʷ 
ACSM1 
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FIO-11 ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ 
ʜʣʷ ACSM1 

ʆʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ 

ʆʙʦʟʥʘʯʝʥʠʝ/ʩʦʢʨʘʱʝʥʠʝ ʆʧʨʝʜʝʣʝʥʠʝ 

IGBT ɹʠʧʦʣʷʨʥʳʡ ʪʨʘʥʟʠʩʪʦʨ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʟʘʪʚʦʨʦʤ ï 
ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʧʨʠʙʦʨ, ʫʧʨʘʚʣʷʝʤʳʡ ʥʘʧʨʷʞʝʥʠʝʤ, ʰʠʨʦʢʦ 
ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʠʥʚʝʨʪʦʨʘʭ ʙʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʪʝ ʫʧʨʘʚʣʝʥʠʷ ʠ 
ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʢʦʤʤʫʪʘʮʠʠ. 

ɺ/ɺ ɺʚʦʜ/ʚʳʚʦʜ; ʚʭʦʜʳ/ʚʳʭʦʜʳ 

ʀʜʝʥʪ. ʧʨʦʛʦʥ ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠʚʦʜ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʜʣʷ 
ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

Jerk ʈʳʚʦʢ, ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 

JCU ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʚ ʤʦʜʫʣʝ ʧʨʠʚʦʜʘ. JCU ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʙʣʦʢʘ ʧʠʪʘʥʠʷ. ɺʥʝʰʥʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 
ʚʚʦʜʘ/ʚʳʚʦʜʘ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ JCU ʠʣʠ ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʥʝʤ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ. 

JMU ɹʣʦʢ ʧʘʤʷʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ 

ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʣʠʬʪʘ ʅʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ, ɺʳʨʘʚʥʠʚʘʥʠʝ, ʕʚʘʢʫʘʮʠʷ, ʈʝʚʠʟʠʷ 

ʇʘʨʘʤʝʪʨ ʀʟʤʝʥʷʝʤʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʦʤʘʥʜʘ ʧʨʠʚʦʜʫ ʣʠʙʦ ʩʠʛʥʘʣ, 
ʠʟʤʝʨʝʥʥʳʡ ʠʣʠ ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʨʠʚʦʜʦʤ 

ʇʀ-ʨʝʛʫʣʷʪʦʨ ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʳʡ ʨʝʛʫʣʷʪʦʨ 

ʇʀɼ-ʨʝʛʫʣʷʪʦʨ ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʨʝʛʫʣʷʪʦʨ 
ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʦʩʥʦʚʘʥʦ ʥʘ ʘʣʛʦʨʠʪʤʝ 
ʇʀɼʨʝʛʫʣʷʪʦʨʘ 

ʇʃʂ ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ. (ɺ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ 
ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʪʝʨʤʠʥ çʢʦʥʪʨʦʣʣʝʨ ʣʠʬʪʘè.) 

RFG ɻʝʥʝʨʘʪʦʨ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 

ʈɺʓʍ ʈʝʣʝʡʥʳʡ ʚʳʭʦʜ ʀʥʪʝʨʬʝʡʩ ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 
ʈʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʣʝ. 

SSI ʉʠʥʭʨʦʥʥʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ 

STO ɹʝʟʦʧʘʩʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ 

TH ɺʭʦʜ ʧʨʠʚʦʜʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʨʤʦʨʝʟʠʩʪʦʨʘ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʀʩʧʦʣʴʟʫʝʤʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 
ʣʠʬʪʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʟʘʤʝʜʣʝʥʠʷ 
ʜʦ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. ʄʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ çʅʦʤʠʥʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴè, çʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴè, çʉʢʦʨʦʩʪʴ2è ʠʣʠ çʉʢʦʨʦʩʪʴ3è. 

UMFI ɺʩʪʨʦʝʥʥʦʝ ʇʆ ʧʨʠʚʦʜʘ ACSM1 

ʀɹʇ ʀʩʪʦʯʥʠʢ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ. ɸʢʢʫʤʫʣʷʪʦʨʥʳʡ ʠʩʪʦʯʥʠʢ 
ʧʠʪʘʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʘʚʘʨʠʡʥʦʤ 

ʦʪʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʆ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ 



ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ   15 

 

2 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ 

ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ 

ʣʠʬʪʦʤ 

 

ʆʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʳ 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʨʠʚʦʜʷʪʩʷ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 

ʇʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ 

ʇʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ 

ʜʣʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʨʠʚʦʜʦʚ ACSM1 ʬʠʨʤʳ ABB. ɺ ʧʨʦʛʨʘʤʤʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʬʫʥʢʮʠʠ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ 

ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʘʥʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩ ʰʠʨʦʢʦʡ ʣʠʥʝʡʢʦʡ ʣʠʬʪʦʚ: ʦʪ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʜʦ ʛʨʫʟʦʚʳʭ. ʇʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʣʠʬʪʘʭ ʩ 

ʨʝʜʫʢʪʦʨʥʦʡ ʠʣʠ ʙʝʟʨʝʜʫʢʪʦʨʥʦʡ ʣʝʙʝʜʢʦʡ, ʩ ʩʠʥʭʨʦʥʥʳʤʠ ʠʣʠ ʘʩʠʥʭʨʦʥʥʳʤʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ. ɺʳʩʦʢʘʷ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʣʠʬʪʘ ʜʦʩʪʠʛʥʫʪʘ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ (Direct 

Torque Control, DTC). ʊʦʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʴʶ ʠ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʪʘʢ ʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ: 

Å ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ. 

Å ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘ. 

Å ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʣʠʬʪʘ. 
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Å ɺʳʙʦʨ ʠ ʚʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ. 

Å ɻʨʘʬʠʢ ʩʢʦʨʦʩʪʠ. 

Å ʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝ. 

Å ʋʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ. 

Å ʂʦʤʧʝʥʩʘʮʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. 

Å ɿʘʤʝʜʣʝʥʠʝ ʠ ʢʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ. 

Å ʌʫʥʢʮʠʠ ʟʘʱʠʪʳ. 

Å ʕʚʘʢʫʘʮʠʷ ʧʘʩʩʘʞʠʨʦʚ. 

ʅʠʞʝ ʢʨʘʪʢʦ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʛʣʘʚʝ ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʬʫʥʢʮʠʷʤ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ, ʚʩʪʨʦʝʥʥʦʝ ʇʆ ACSM1 

ʚʳʧʦʣʥʷʝʪ ʪʘʢʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ, ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʠ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ, ʟʘʱʠʪʘ, ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʚʥʝʰʥʠʝ 

ʠʥʪʝʨʬʝʡʩʳ. 

¤ ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ 

ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʫʩʢʦʤ/ 

ʦʩʪʘʥʦʚʦʤ ʣʠʬʪʘ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʵʪʠʤ ʙʣʦʢʠʨʦʚʢʘʤʠ. 

ʇʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʧʨʠʚʦʜʦʤ ʚʳʙʠʨʘʝʪʩʷ ʧʦʩʪ ʫʧʨʘʚʣʝʥʠʷ EXT1. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʩʪʨ. 22. 

¤ ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘ 

ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʙʨʦʩʘ ʦʪʢʘʟʘ ʚʳʧʦʣʥʷʝʪ ʩʙʨʦʩ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʘʚʘʨʠʡʥʳʭ ʦʪʢʘʟʦʚ ʧʨʠʚʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʝʛʦ ʚʨʝʤʝʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʉʙʨʦʩ ʦʪʢʘʟʘ ʤʦʞʝʪ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴʩʷ ʯʝʨʝʟ 

ʚʥʝʰʥʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʉʙʨʦʩ ʦʪʢʘʟʦʚ ʚʨʫʯʥʫʶ ʥʘ ʩʪʨ. 

99). 

¤ ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʣʠʬʪʘ 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʣʠʬʪ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʦʤʠʤʦ 

ʥʝʛʦ ʩʫʱʝʩʪʚʫʶʪ ʝʱʝ 3 ʨʝʞʠʤʘ:  

Å ʨʝʞʠʤ ʚʳʨʘʚʥʠʚʘʥʠʷ ʜʣʷ ʚʦʟʚʨʘʪʘ ʣʠʬʪʘ ʥʘ ʚʳʩʦʪʫ ʵʪʘʞʘ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʦʥ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝ ʚʨʦʚʝʥʴ ʩ ʵʪʘʞʥʦʡ ʧʣʦʱʘʜʢʦʡ; 

Å ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ ʜʣʷ ʜʦʩʪʘʚʢʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʵʪʘʞʥʫʶ ʧʣʦʱʘʜʢʫ ʚ ʩʣʫʯʘʝ 

ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

Å ʨʝʞʠʤ ʨʝʚʠʟʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 



ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ   17 

 

¤ ɺʳʙʦʨ ʠ ʚʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʌʫʥʢʮʠʷ çɺʳʙʦʨ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠè ʦʧʨʝʜʝʣʷʝʪ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ. 

ʉʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʩ ʧʦʤʦʱʴʶ 

ʙʘʟʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ. 
ɺʦʟʤʦʞʥʳʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʈʝʞʠʤ ʨʘʙʦʪʳ ʣʠʬʪʘ 

ʉʢʦʨʦʩʪʴ 1*, 2 ʠʣʠ 3 ʈʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʈʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʈʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʉʢʦʨʦʩʪʴ ʜʦʪʷʛʠʚʘʥʠʷ ʈʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʢʦʛʜʘ ʘʢʪʠʚʥʘ ʢʦʤʘʥʜʘ 
ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ 

ʉʢʦʨʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷ ʈʝʞʠʤ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠ ʈʝʞʠʤ ʨʝʚʠʟʠʠ ʠʣʠ ʨʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʨʝʞʠʤ ʘʢʪʠʚʝʥ 

ʉʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ 
* ɺʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ1è ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 0 ʤ/ʩʝʢ. ʆʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʩʪʘʥʦʚʘ ʣʠʬʪʘ. 

ʌʫʥʢʮʠʷ çɺʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠè ʧʝʨʝʚʦʜʠʪ ʣʠʥʝʡʥʫʶ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ 

(ʤ/ʩʝʢ) ʚ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ (ʦʙ/ʤʠʥ). 

¤ ɻʨʘʬʠʢ ʩʢʦʨʦʩʪʠ 

ʌʫʥʢʮʠʷ çɻʨʘʬʠʢ ʩʢʦʨʦʩʪʠè ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʠʨʘʝʪ ʠʟ ʥʘʙʦʨʘ ʟʥʘʯʝʥʠʡ 

ʫʩʢʦʨʝʥʠʷ, ʟʘʤʝʜʣʝʥʠʷ ʠ ʨʳʚʢʘ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʣʠʬʪʘ. ɼʣʷ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʣʠʬʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 7 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʨʳʚʢʘ. 

¤ ʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝ 

ʌʫʥʢʮʠʷ çʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝè ʦʧʪʠʤʠʟʠʨʫʝʪ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʣʠʬʪʘ ʥʘ 

ʫʯʘʩʪʢʝ ʧʫʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʝʨʝʭʦʜ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ 

(ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ, ʩʢʦʨʦʩʪʠ 2 ʠʣʠ ʩʢʦʨʦʩʪʠ 3) ʢ 

ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʬʠʟʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦʪʷʛʠʚʘʥʠʷ 

(ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʰʫʥʪʦʤ ʟʘʤʝʜʣʝʥʠʷ ʠ ʰʫʥʪʦʤ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ). ʌʫʥʢʮʠʷ 

ʧʦʣʝʟʥʘ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʟʘʜʘʥʥʘʷ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʜʦ 

ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʟʘʤʝʜʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʢʦʨʦʪʢʦʛʦ ʤʝʞʵʪʘʞʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ). ʌʫʥʢʮʠʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʦ ʚʳʯʠʩʣʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʠʣʠ ʧʦ ʟʥʘʯʝʥʠʶ ʩʢʦʨʦʩʪʠ, ʠʟʤʝʨʝʥʥʦʤʫ ʵʥʢʦʜʝʨʦʤ, ʪʘʢ ʢʘʢ ʚ ʵʪʠʭ 

ʩʣʫʯʘʷʭ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʣʠʬʪʘ ʦʪʩʣʝʞʠʚʘʝʪʩʷ. 



18   ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ 

 

¤ ʋʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ 

ʃʠʬʪ ʦʩʥʘʱʝʥ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ, ʫʜʝʨʞʠʚʘʶʱʠʤ ʢʘʙʠʥʫ ʣʠʬʪʘ, ʢʦʛʜʘ 

ʧʨʠʚʦʜ ʦʩʪʘʥʦʚʣʝʥ ʠʣʠ ʦʪʢʣʶʯʝʥ ʦʪ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘʮʠʷʭ:  

Å ʧʨʠ ʧʨʦʚʝʨʢʝ ʤʦʤʝʥʪʘ ʫʜʝʨʞʘʥʠʷ; 

Å ʧʨʠ ʧʨʦʚʝʨʢʝ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ; 

Å ʚ ʩʠʪʫʘʮʠʠ ʟʘʜʘʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ; 

Å ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ; 

Å ʚ ʩʠʪʫʘʮʠʠ ʦʛʨʘʥʠʯʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ. 

¤ ʂʦʤʧʝʥʩʘʮʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 

ʂʦʤʧʝʥʩʘʮʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ð ʵʪʦ ʤʝʪʦʜ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʥʘʯʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ 

ʥʘʛʨʫʟʢʠ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʤʧʝʥʩʘʮʠʠ 

ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ: 

Å ʢʦʤʧʝʥʩʘʮʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ; 

Å ʢʦʤʧʝʥʩʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ; 

Å ʢʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʨʠ ʨʘʟʛʦʥʝ ʠ ʪʦʨʤʦʞʝʥʠʠ. 

¤ ɿʘʤʝʜʣʝʥʠʝ ʠ ʢʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ 

ʌʫʥʢʮʠʷ çɿʘʤʝʜʣʝʥʠʝè ʦʛʨʘʥʠʯʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʛʜʘ ʢʘʙʠʥʘ ʣʠʬʪʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʟʘʤʝʜʣʝʥʠʷ (ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ ʜʦ ʪʦʯʥʦʡ 

ʦʩʪʘʥʦʚʢʠ). ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʜʚʘ ʨʝʞʠʤʘ: ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʝ ʟʘʤʝʜʣʝʥʠʝ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʚʨʝʤʝʥʠ ʠ ʟʘʤʝʜʣʝʥʠʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ. 

ʌʫʥʢʮʠʷ çʂʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʵʪʘʞʝʡè ʘʢʪʠʚʠʨʫʝʪ 

ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ (ʢʦʜ OFF3), ʝʩʣʠ ʦʜʠʥ ʠʟ ʢʦʥʮʝʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʢʘʙʠʥʳ ʣʠʬʪʘ ʥʘ ʧʝʨʚʦʤ ʠʣʠ ʧʦʩʣʝʜʥʝʤ 

ʵʪʘʞʝ, ʧʝʨʝʜ ʢʦʥʪʘʢʪʦʤ ʩ ʙʫʬʝʨʘʤʠ. ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʬʫʥʢʮʠʠ ʘʚʘʨʠʡʥʦʛʦ 

ʦʩʪʘʥʦʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʜʚʘ ʢʦʥʮʝʚʳʭ ʚʳʢʣʶʯʘʪʝʣʷ, ʚʝʨʭʥʠʡ ʠ 

ʥʠʞʥʠʡ. 

¤ ʌʫʥʢʮʠʠ ʟʘʱʠʪʳ 

ʉʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ.  

Å ʌʫʥʢʮʠʷ çʂʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠè ʩʣʝʜʠʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʥʝ ʦʪʩʪʘʚʘʣʘ ʦʪ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ, ʟʘʤʝʜʣʝʥʠʷ ʠ ʨʘʙʦʪʳ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ 



ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ   19 

 

ʪʘʢʞʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʶ ʪʦʨʤʦʟʘ ʚʦ ʚʨʝʤʷ ʦʩʪʘʥʦʚʢʠ ʧʨʠʚʦʜʘ 

ʠ ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ. 

Å ʌʫʥʢʮʠʷ çʇʝʨʝʛʨʫʟʢʘ ʠʥʚʝʨʪʦʨʘè ʧʨʦʚʝʨʷʝʪ, ʯʪʦ ʠʥʚʝʨʪʦʨ ʩʧʦʩʦʙʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʚʳʭʦʜʥʦʡ ʪʦʢ ʠ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʠ ʯʪʦ ʠʭ ʟʥʘʯʝʥʠʷ 

ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ. 

Å ʌʫʥʢʮʠʷ çʆʧʨʦʢʠʜʳʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷè ʧʨʝʜʦʭʨʘʥʷʝʪ ʜʚʠʛʘʪʝʣʴ ʦʪ 

ʧʨʝʚʳʰʝʥʠʷ ʤʦʤʝʥʪʘ ʥʘ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ, ʪ. ʝ. ʩʣʝʜʠʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʩʪʘʚʘʣʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʝʜʝʣʘʭ. 

Å ʌʫʥʢʮʠʷ çʆʩʪʘʥʦʚ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʢʘʙʠʥʳ ʥʘ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷè ʚʢʣʶʯʘʝʪ ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ 

(ʢʦʜ OFF3) ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʦʤʘʥʜʘ ʦʙ ʦʩʪʘʥʦʚʝ ʥʝ ʩʣʝʜʫʝʪ ʟʘ ʢʦʤʘʥʜʦʡ 

ʜʦʪʷʛʠʚʘʥʠʷ ʠʟ-ʟʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠʣʠ ʧʨʦʙʣʝʤ ʩ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʝʤ. 

¤ ʕʚʘʢʫʘʮʠʷ ʧʘʩʩʘʞʠʨʦʚ 

ʕʚʘʢʫʘʮʠʶ ʧʘʩʩʘʞʠʨʦʚ ʧʨʦʚʦʜʷʪ ʚ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʩʣʝʜʩʪʚʠʝ 

ʦʪʢʘʟʘ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢʘʙʠʥʫ ʣʠʬʪʘ ʥʫʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʜʦ 

ʙʣʠʞʘʡʰʝʡ ʵʪʘʞʥʦʡ ʧʣʦʱʘʜʢʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʚʦʜ ʧʦʣʫʯʘʝʪ ʵʥʝʨʛʠʶ ʦʪ 

ʚʥʝʰʥʝʛʦ ʘʚʘʨʠʡʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʧʨʠ ʥʠʟʢʦʤ ʥʘʧʨʷʞʝʥʠʠ.  

ʀʟ-ʟʘ ʩʥʠʞʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʙʠʥʳ 

ʣʠʬʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ 

(ʩʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠ). ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʵʚʘʢʫʘʮʠʠ: ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠ 

ʨʫʯʥʘʷ.  

Å ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʵʚʘʢʫʘʮʠʠ ʧʨʠʚʦʜ ʩʘʤ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ 

ʣʝʛʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ (ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ), ʘ ʟʘʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʤʝʱʘʝʪ ʢʘʙʠʥʫ ʣʠʬʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

Å ʇʨʠ ʨʫʯʥʦʡ ʵʚʘʢʫʘʮʠʠ ʧʨʠʚʦʜ ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʳ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʦʪ 

ʢʦʥʪʨʦʣʣʝʨʘ ʣʠʬʪʘ.  

ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʠʩʪʝʤʳ ʣʠʬʪʘ 

ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʩʭʝʤʘ ʦʪʦʙʨʘʞʘʝʪ ʧʨʠʤʝʨ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ʣʠʬʪʘ ʩ 

ʫʧʨʘʚʣʝʥʠʝʤ ʯʝʨʝʟ ʚʥʝʰʥʠʝ ʚʭʦʜʳ/ʚʳʭʦʜʳ, ʜʚʫʤʷ ʢʦʥʪʘʢʪʦʨʘʤʠ ʜʚʠʛʘʪʝʣʷ ʠ 

ʙʘʪʘʨʝʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʚʘʢʫʘʮʠʠ ʧʘʩʩʘʞʠʨʦʚ.  



20   ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ 

 

 

1) ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʭʦʜʳ/ʚʳʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ 

ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ (FIO-xx), ʟʘʢʘʟʳʚʘʝʤʳʭ ʦʪʜʝʣʴʥʦ (ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʚ ʩʣʦʪ ʧʨʠʚʦʜʘ 2). 
2) ʄʦʜʫʣʴ ʠʥʪʝʨʬʝʡʩʘ ʠʥʢʨʝʤʝʥʪʥʦʛʦ, ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ ʠʣʠ ʨʝʟʦʣʚʝʨʘ 

(FEN-xx) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʣʦʪ ʧʨʠʚʦʜʘ 1 ʣʠʙʦ 2. 
3) ʋʩʪʘʥʦʚʢʘ ʜʚʫʭ ʦʜʥʦʪʠʧʥʳʭ ʤʦʜʫʣʝʡ ʠʥʪʝʨʬʝʡʩʘ ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ ʠʣʠ 

ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 
ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʩʭʝʤʘ ʦʪʦʙʨʘʞʘʝʪ ʧʨʠʤʝʨ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ ʣʠʬʪʘ ʩ 

ʫʧʨʘʚʣʝʥʠʝʤ ʯʝʨʝʟ ʚʥʝʰʥʠʝ ʚʭʦʜʳ/ʚʳʭʦʜʳ, ʦʜʥʠʤ ʢʦʥʪʘʢʪʦʨʦʤ ʜʚʠʛʘʪʝʣʷ ʠ 

ʦʜʥʦʬʘʟʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ 230 ɺ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʚʘʢʫʘʮʠʠ ʧʘʩʩʘʞʠʨʦʚ. ɹʝʟʦʧʘʩʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʜʚʠʛʘʪʝʣʷ (STO) ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʪʦʨʦʛʦ ʢʦʥʪʘʢʪʦʨʘ.  



ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ   21 

 

 

1) ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʭʦʜʳ/ʚʳʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ 

ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ (FIO-xx), ʟʘʢʘʟʳʚʘʝʤʳʭ ʦʪʜʝʣʴʥʦ (ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʚ ʩʣʦʪ ʧʨʠʚʦʜʘ 2). 
2) ʄʦʜʫʣʴ ʠʥʪʝʨʬʝʡʩʘ ʠʥʢʨʝʤʝʥʪʥʦʛʦ, ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ ʠʣʠ ʨʝʟʦʣʚʝʨʘ 

(FEN-xx) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʣʦʪ ʧʨʠʚʦʜʘ 1 ʣʠʙʦ 2. 
3) ʋʩʪʘʥʦʚʢʘ ʜʚʫʭ ʦʜʥʦʪʠʧʥʳʭ ʤʦʜʫʣʝʡ ʠʥʪʝʨʬʝʡʩʘ ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ ʠʣʠ 

ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʄʝʩʪʥʦʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʇʨʠʚʦʜ ʠʤʝʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ: ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʠ ʤʝʩʪʥʳʡ. 

ɼʘʥʥʳʝ ʨʝʞʠʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ, ʧʨʦʩʤʦʪʨʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. 



22   ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ 

 

ʄʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʳʙʠʨʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ LOC/REM ʥʘ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ (ʢʥʦʧʢʘ Take/Release). 

¤ ʄʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʂʦʛʜʘ ʧʨʠʚʦʜ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʘʥʜʳ 

ʧʦʜʘʶʪʩʷ ʩ ʢʣʘʚʠʘʪʫʨʳ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʦʪ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʥʝʤ ʧʨʦʛʨʘʤʤʦʡ DriveStudio. 

ɼʘʥʥʳʡ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʦ ʚʨʝʤʷ 

ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɺ ʨʝʞʠʤʝ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʤʘʥʜʳ ʩ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʛʜʘ ʠʤʝʶʪ ʧʨʠʦʨʠʪʝʪ ʥʘʜ ʚʥʝʰʥʠʤʠ 

ʩʠʛʥʘʣʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʨʝʞʠʤ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʧʨʝʱʝʥʦ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 16.01 ɹʃʆʂ ʄɽʉʊʅ ʋʇʈ. 

ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 46.03 ʇʆʊ ʇɸʅɽʃʀ ʋʇʈ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʨʝʘʢʮʠʶ 

ʧʨʠʚʦʜʘ ʥʘ ʧʦʪʝʨʶ ʩʚʷʟʠ ʩ ʧʘʥʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʇʂ. 

¤ ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʂʦʛʜʘ ʧʨʠʚʦʜ ʠʩʧʦʣʴʟʫʝʪ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʠʝ 

ʢʦʤʘʥʜʳ (ʧʫʩʢ/ʦʩʪʘʥʦʚ ʠ ʩʠʛʥʘʣ ʥʘ ʟʘʜʘʥʠʝ) ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʮʠʬʨʦʚʳʝ 

ʚʭʦʜʳ, ʠʣʠ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʰʠʥʳ fieldbus (ʧʦʩʨʝʜʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʦʜʫʣʷ ʘʜʘʧʪʝʨʘ ʰʠʥʳ). ʀʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʘ ʰʠʥʳ 

fieldbus ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ABB. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ EXT1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʷʶʱʠʭ 

ʩʠʛʥʘʣʦʚ (ʧʫʩʢ ʚʚʝʨʭ/ʚʥʠʟ ʠ ʩʪʦʧ). ɿʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʤʙʠʥʘʮʠʝʡ ʩʦʩʪʦʷʥʠʷ ʪʨʝʭ ʧʘʨʘʤʝʪʨʦʚ-ʫʢʘʟʘʪʝʣʝʡ ʙʠʪʘ 80.05 ʀʉʊ ɿɸɼ 

ʉʂʆʈ1, 80.06 ʀʉʊ ɿɸɼ ʉʂʆʈ2 ʠ 80.07 ʀʉʊ ɿɸɼ ʉʂʆʈ3. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ 

ʇʨʠʚʦʜ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ 

ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʟʥʘʯʝʥʠʶ ʩʢʦʨʦʩʪʠ, ʟʘʜʘʥʥʦʡ ʧʨʠʚʦʜʫ. 

ʈʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʯʝʪʥʫʶ ʩʢʦʨʦʩʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʵʥʢʦʜʝʨ ʠʣʠ ʨʝʟʦʣʚʝʨ ʜʣʷ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ. ʕʪʦʪ ʨʝʞʠʤ ʧʨʝʜʫʩʤʦʪʨʝʥ ʢʘʢ ʧʨʠ ʤʝʩʪʥʦʤ, ʪʘʢ ʠ ʧʨʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. 

ɹʣʦʢ-ʩʭʝʤʘ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʮʝʧʴ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ, ʧʨʠʚʝʜʝʥʘ 

ʚ ʛʣʘʚʝ ɹʣʦʢ-ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɹʝʟʦʧʘʩʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ 

ɺ ACSM1 ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʬʫʥʢʮʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (Safe torque off, STO). ʕʪʘ ʬʫʥʢʮʠʷ ʧʨʝʢʨʘʱʘʝʪ ʧʦʜʘʯʫ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʠʣʦʚʳʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʧʨʠʙʦʨʳ 



ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ   23 

 

ʚʳʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ ʧʨʠʚʦʜʘ, ʥʝ ʧʦʟʚʦʣʷʷ ʠʥʚʝʨʪʦʨʫ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʦʜʠʥ ʠʟ 

ʜʚʫʭ ʢʦʥʪʘʢʪʦʨʦʚ ʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʢʣʶʯʝʥ ʠʟ ʩʭʝʤʳ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʦʪʢʣʶʯʝʥʠʶ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʜʣʷ ʧʨʠʚʦʜʦʚ ACSM1, ACS850 ʠ ACQ810 (Safe torque 

off function for ACSM1, ACS850 and ACQ810 drives application guide, ʢʦʜ ʘʥʛʣ. 

ʚʝʨʩʠʠ 3AFE68929814). 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʘ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʙʘʟʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʝʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ 

ʨʘʩʰʠʨʝʥʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʘ DriveSPC. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʫʥʠʢʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʙʣʦʢʦʚ IEC 61131, ʪʝʤ ʩʘʤʳʤ, ʘʜʘʧʪʠʨʦʚʘʚ ʧʨʠʚʦʜ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʣʠʬʪʫ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʧʨʦʛʨʘʤʤ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ABB.  

ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʩʪʨʦʝʢ 

ʧʨʠʚʦʜʘ 

ʇʨʠʚʦʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʧʠʨʦʚʘʥʠʷ ʥʘʩʪʨʦʝʢ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʥʘ 

ʚʥʝʰʥʠʝ ʥʦʩʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʚʩʪʨʦʝʥʥʘʷ ʧʘʤʷʪʴ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ ʠʣʠ ʧʘʧʢʘ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʢʦʤʧʴʶʪʝʨʘ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ DriveStudio). ʕʪʠ ʥʘʩʪʨʦʡʢʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʟʞʝ 

ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʚʦʜʘʭ. 

ʇʨʠ ʨʝʟʝʨʚʥʦʤ ʢʦʧʠʨʦʚʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʧʠʨʦʚʘʥʠʶ ʧʦʜʣʝʞʘʪ 

Å ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ; 

Å ʟʥʘʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠ ʨʝʟʝʨʚʥʦʤ ʢʦʧʠʨʦʚʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ DriveStudio ʢʦʧʠʨʦʚʘʥʠʶ 

ʧʦʜʣʝʞʘʪ 

Å ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ; 

Å ʟʥʘʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

Å ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 

ʇʦʜʨʦʙʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʢʦʧʠʨʦʚʘʥʠʶ/ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʚʝʜʝʥʳ ʚ ʛʣʘʚʝ 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ACSM1 ʠ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʨʦʛʨʘʤʤʝ DriveStudio. 



24   ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ 

 

¤ ʆʛʨʘʥʠʯʝʥʠʷ 

ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʥʝ ʚʤʝʰʠʚʘʷʩʴ ʚ ʨʘʙʦʪʫ ʧʨʠʚʦʜʘ, ʥʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʢʦʧʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʪʨʝʙʫʝʪ ʧʝʨʝʟʘʛʨʫʟʢʠ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʙʣʦʢʘ, ʧʦʵʪʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʨʘʙʦʪʘʶʱʝʤ 

ʧʨʠʚʦʜʝ. 

ʇʝʨʝʥʦʩ ʩʢʦʧʠʨʦʚʘʥʥʳʭ ʬʘʡʣʦʚ ʠʟ ʦʜʥʦʛʦ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʚ ʜʨʫʛʦʝ ʩʚʷʟʘʥ ʩ 

ʨʠʩʢʦʤ, ʧʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʩʚʝʨʝʥʳ ʧʨʠ 

ʧʝʨʚʦʤ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ. 

ʇʘʨʘʤʝʪʨʳ ʠ ʧʨʠʣʦʞʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʚʝʨʩʠʷʭ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ, 

ʧʦʵʪʦʤʫ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʥʝ ʚʩʝʛʜʘ ʩʦʚʤʝʩʪʠʤʳ ʩ ʜʨʫʛʠʤʠ ʚʝʨʩʠʷʤʠ 

ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ, ʜʘʞʝ ʝʩʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ/ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʝʞʜʝ ʯʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʬʫʥʢʮʠʷʤʠ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ/ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ 

ʧʨʠʤʝʯʘʥʠʷʤʠ ʢ ʚʳʧʫʩʢʫ ʢʘʞʜʦʡ ʚʝʨʩʠʠ. 

¤ ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʇʘʨʘʤʝʪʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʳ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠʣʠ ʚʩʝ ʚʤʝʩʪʝ: 

Å ʧʘʨʘʤʝʪʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʚʠʛʘʪʝʣʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʦʥʘ; 

Å ʥʘʩʪʨʦʡʢʠ ʵʥʢʦʜʝʨʘ ʠ ʘʜʘʧʪʝʨʘ ʰʠʥʳ fieldbus; 

Å ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʅʘʧʨʠʤʝʨ, ʩʦʭʨʘʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʦʥʘ ʚ ʧʨʠʚʦʜʝ ʜʝʣʘʶʪ ʥʝʥʫʞʥʳʤ ʧʦʚʪʦʨʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʫʜʘʯʥʳʤ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʨʠʯʠʥʘʤ: 

Å ʩʦʭʨʘʥʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʜʠʘʧʘʟʦʥʘ ʧʘʨʘʤʝʪʨʘ 

ʧʨʠʚʦʜʘ; 

Å ʪʠʧ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʠʧʘ ʧʘʨʘʤʝʪʨʘ ʧʨʠʚʦʜʘ; 

Å ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʝʪ ʚ ʧʨʠʚʦʜʝ (ʩʠʪʫʘʮʠʷ ʚʩʪʨʝʯʘʝʪʩʷ, ʢʦʛʜʘ 

ʧʘʨʘʤʝʪʨʳ ʥʦʚʦʡ ʚʝʨʩʠʠ ʇʆ ʧʳʪʘʶʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʚ ʩʪʘʨʫʶ); 

Å ʨʝʟʝʨʚʥʘʷ ʢʦʧʠʷ ʥʝ ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʘʨʘʤʝʪʨʘ ʧʨʠʚʦʜʘ (ʯʘʩʪʦ 

ʠʤʝʝʪ ʤʝʩʪʦ, ʢʦʛʜʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʩʪʘʨʦʡ ʚʝʨʩʠʠ 

ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʚ ʧʨʠʚʦʜʝ ʩ ʥʦʚʦʡ ʚʝʨʩʠʝʡ). 

ɺ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʧʘʨʘʤʝʪʨ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ; ʧʨʦʛʨʘʤʤʘ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ/ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʝʜʣʘʛʘʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨ ʚʨʫʯʥʫʶ. 
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¤ ʅʘʙʦʨʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ɺ ʧʨʠʚʦʜʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʯʝʪʳʨʝ ʥʘʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʕʪʠ 

ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ ʚ ʇɿʋ ʠ ʚʳʟʳʚʘʪʴ (ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ) ʠʭ ʦʪʪʫʜʘ ʩ 

ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʦʜʘ. ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʜʣʷ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʥʘʙʦʨʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʉʤ. ʦʧʠʩʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ 16.09 ï 16.12. 

ʅʘʙʦʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʜʝʨʞʠʪ ʚʩʝ ʟʥʘʯʝʥʠʷ ʛʨʫʧʧ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪ 10 ʜʦ 99 (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʩʪʨʦʝʢ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʚʷʟʠ ʰʠʥʳ fieldbus). 

ʇʦʩʢʦʣʴʢʫ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʷ ʚʢʣʶʯʝʥʳ ʚ ʥʘʙʦʨʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʦʙʨʘʱʘʪʴʩʷ ʢ ʧʘʨʘʤʝʪʨʘʤ 

ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʚʠʛʘʪʝʣʶ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʚ 

ʧʨʠʣʦʞʝʥʠʠ. ɺ ʧʨʠʣʦʞʝʥʠʷʭ, ʛʜʝ ʩ ʦʜʥʠʤ ʧʨʠʚʦʜʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʜʚʠʛʘʪʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʜʣʷ ʢʘʞʜʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʠ ʩʦʭʨʘʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʘʭ ʧʘʨʘʤʝʪʨʦʚ. ɿʘʪʝʤ ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʜʚʠʛʘʪʝʣʷ ʤʦʞʥʦ ʚʳʟʳʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʙʦʨ.  
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3 ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 
ACSM1 

 

ʆʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʳ 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʦʧʠʩʳʚʘʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ACSM1.  

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩʣʫʞʠʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ, ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ ʦ 

ʩʦʩʪʦʷʥʠʠ ʠ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠʤʝʥʠʤʦʩʪʴ 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ACSM1 ʚʝʨʩʠʡ SW rev 3.07 ʠ 

Flash rev 4.0, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʚʝʨʩʠʡ.  

ʉʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʨʩʠʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʩʤ. ʥʘ 

33. 

ʆʩʦʙʝʥʥʦʩʪʠ 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ACSM1: 

Å ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʘʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩ ɾʂ-ʵʢʨʘʥʦʤ; 

Å ʬʫʥʢʮʠʷ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʡ ʩʧʨʘʚʢʠ; 

Å ʯʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ˉ ʅʘʟʥʘʯʝʥʠʝ 
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ɺ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 

ʧʨʠʚʝʜʝʥʳ ʬʫʥʢʮʠʠ ʢʥʦʧʦʢ 

ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ACSM1 ʠ 

ʠʥʬʦʨʤʘʮʠʷ, ʦʪʦʙʨʘʞʘʝʤʘʷ ʥʘ 

ʝʝ ʵʢʨʘʥʝ.   

2LOC    400RPM 

1200 RPM 
2%12.4 A 405 dm3/s 

 2 DIR 12:45 MENU 

 ' ( 
) 

 + * , 

 -  .  

1) ʉʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ ï ʟʝʣʝʥʳʡ ʧʨʠ 
ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ. 

2) ɾʂ-ʵʢʨʘʥ ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʣʷ: 
Å 2a: ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ ï ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ, ʩʤ. ʨʘʟʜʝʣ 

ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ ʥʘ ʩʪʨ. 29. 
Å 2b: ʉʨʝʜʥʷʷ ʯʘʩʪʴ ï ʠʟʤʝʥʷʝʪʩʷ, ʦʙʳʯʥʦ 

ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ, 

ʤʝʥʶ ʠʣʠ ʩʧʠʩʢʠ. ɺ ʥʝʡ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʘʢʞʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʦʧʦʚʝʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ. 
Å 2c: ʅʠʞʥʷʷ ʩʪʨʦʢʘ ï ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʠʝ 
ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʢʥʦʧʦʢ, ʘ ʪʘʢʞʝ 
ʚʨʝʤʷ (ʝʩʣʠ ʚʢʣʶʯʝʥʘ ʠʥʜʠʢʘʮʠʷ ʚʨʝʤʝʥʠ).  

3) ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʢʥʦʧʢʘ 1 ï ʬʫʥʢʮʠʷ ʟʘʚʠʩʠʪ ʦʪ 
ʢʦʥʪʝʢʩʪʘ. ʊʝʢʩʪ ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ɾʂ-ʵʢʨʘʥʘ 
ʫʢʘʟʳʚʘʝʪ ʬʫʥʢʮʠʶ. 

4) ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʢʥʦʧʢʘ 2 ï ʬʫʥʢʮʠʷ ʟʘʚʠʩʠʪ ʦʪ 
ʢʦʥʪʝʢʩʪʘ. ʊʝʢʩʪ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ɾʂ-ʵʢʨʘʥʘ 
ʫʢʘʟʳʚʘʝʪ ʬʫʥʢʮʠʶ. 

5) ɺʚʝʨʭ ï  
Å ʇʝʨʝʤʝʱʝʥʠʝ ʚʚʝʨʭ ʧʦ ʤʝʥʶ ʠʣʠ ʩʧʠʩʢʫ, 

ʦʪʦʙʨʘʞʘʝʤʦʤʫ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ.  
Å ʋʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʷ, ʝʩʣʠ ʚʳʙʨʘʥ ʧʘʨʘʤʝʪʨ. 
Å ʋʚʝʣʠʯʝʥʠʝ ʟʘʜʘʥʠʷ, ʝʩʣʠ ʚʳʜʝʣʝʥ ʧʨʘʚʳʡ 

ʚʝʨʭʥʠʡ ʫʛʦʣ. 
Å ʇʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 
ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ.  

6) ɺʥʠʟ ï  
Å ʇʝʨʝʤʝʱʝʥʠʝ ʚʥʠʟ ʧʦ ʤʝʥʶ ʠʣʠ ʩʧʠʩʢʫ, 

ʦʪʦʙʨʘʞʘʝʤʦʤʫ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ.  
Å ʋʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ, ʝʩʣʠ ʚʳʙʨʘʥ ʧʘʨʘʤʝʪʨ. 
Å ʋʤʝʥʴʰʝʥʠʝ ʟʘʜʘʥʠʷ, ʝʩʣʠ ʚʳʜʝʣʝʥ ʧʨʘʚʳʡ 

ʚʝʨʭʥʠʡ ʫʛʦʣ. 
Å ʇʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 
ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ.  

7) LOC/REM ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ 
ʤʝʩʪʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ. 

8) ʉʧʨʘʚʢʘ ï ʧʨʠ ʥʘʞʘʪʠʠ ʵʪʦʡ ʢʥʦʧʢʠ ʚʳʚʦʜʠʪʩʷ 
ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʘʷ ʩʧʨʘʚʢʘ. ʀʥʬʦʨʤʘʮʠʷ, 
ʚʳʚʦʜʠʤʘʷ ʥʘ ʵʢʨʘʥ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʲʝʢʪʫ, 
ʚʳʜʝʣʝʥʥʦʤʫ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 
ʵʢʨʘʥʘ. 

9) ʉʊʆʇ ï ʦʩʪʘʥʦʚ ʧʨʠʚʦʜʘ ʚ ʨʝʞʠʤʝ ʤʝʩʪʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ. 

10) ʇʋʉʂ ï ʧʫʩʢ ʧʨʠʚʦʜʘ ʚ ʨʝʞʠʤʝ ʤʝʩʪʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ. 
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ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʕʣʝʤʝʥʪ ʧʠʪʘʥʠʷ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʣʝʞʠʪ ʟʘʤʝʥʝ ʨʘʟ ʚ 10 ʣʝʪ. ʆʥ 

ʥʘʭʦʜʠʪʩʷ ʩ ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʳ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʵʣʝʤʝʥʪ 

ʧʠʪʘʥʠʷ ʪʠʧʘ CR 2032. 

ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ 

ɺ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ɾʂ-ʵʢʨʘʥʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ 

ʧʨʠʚʦʜʘ. 

 

ˉ ʇʦʣʝ ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ɿʥʘʯʝʥʠʝ 

1 ʈʝʞʠʤ 
ʫʧʨʘʚʣʝʥʠʷ 

LOC ʄʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʚʦʜʦʤ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

REM ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 
ʧʨʠʚʦʜʦʤ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ 
ʚʭʦʜʳ/ʚʳʭʦʜʳ ʠʣʠ ʰʠʥʫ fieldbus 

2 ʉʦʩʪʦʷʥʠʝ 
 

ɺʨʘʱʝʥʠʝ ʚʘʣʘ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

 
ɺʨʘʱʝʥʠʝ ʚʘʣʘ ʚ ʦʙʨʘʪʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ 

ɺʨʘʱʘʶʱʘʷʩʷ ʩʪʨʝʣʢʘ  ʇʨʠʚʦʜ ʨʘʙʦʪʘʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʫʩʪʘʚʢʦʡ 

ʇʫʥʢʪʠʨʥʘʷ 
ʚʨʘʱʘʶʱʘʷʩʷ ʩʪʨʝʣʢʘ 

ʇʨʠʚʦʜ ʚʨʘʱʘʝʪʩʷ, ʥʦ ʩʦʩʪʦʷʥʠʝ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʚʢʝ 

ʅʝʧʦʜʚʠʞʥʘʷ ʩʪʨʝʣʢʘ  ʇʨʠʚʦʜ ʦʩʪʘʥʦʚʣʝʥ 

ʅʝʧʦʜʚʠʞʥʘʷ 
ʧʫʥʢʪʠʨʥʘʷ ʩʪʨʝʣʢʘ 

ʇʦʜʘʥʘ ʢʦʤʘʥʜʘ ʧʫʩʢʘ, ʥʦ ʜʚʠʛʘʪʝʣʴ ʥʝ 
ʚʨʘʱʘʝʪʩʷ (ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 
ʩʠʛʥʘʣʘ ʨʘʟʨʝʰʝʥʠʷ ʧʫʩʢʘ) 

3 ʈʝʞʠʤ ʨʘʙʦʪʳ 
ʧʘʥʝʣʠ 

 

Å ʅʘʟʚʘʥʠʝ ʪʝʢʫʱʝʛʦ ʨʝʞʠʤʘ. 
Å ʅʘʟʚʘʥʠʝ ʩʧʠʩʢʘ ʠʣʠ ʤʝʥʶ, 

ʚʳʚʝʜʝʥʥʦʛʦ ʥʘ ʵʢʨʘʥ. 
Å ʅʘʟʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʩʦʩʪʦʷʥʠʷ, 
ʥʘʧʨʠʤʝʨ ʀɿʄ ɿɸɼɸʅʀʗ. 

4 ɿʘʜʘʥʥʦʝ 
ʟʥʘʯʝʥʠʝ ʠʣʠ 
ʥʦʤʝʨ 
ʚʳʙʨʘʥʥʦʛʦ 
ʧʫʥʢʪʘ 

 Å ɿʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʝʞʠʤʝ 
ʚʳʚʦʜʘ 

Å ʅʦʤʝʨ ʚʳʜʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, 
ʥʘʧʨʠʤʝʨ ʨʝʞʠʤ, ʛʨʫʧʧʘ 
ʧʘʨʘʤʝʪʨʦʚ ʠʣʠ ʦʪʢʘʟ. 
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ʄʦʥʪʘʞ 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʦʜʢʣʶʯʝʥʠʠ ʧʘʥʝʣʠ ʢ ʧʨʠʚʦʜʫ ʠ ʝʝ ʤʦʥʪʘʞʫ ʧʨʠʚʝʜʝʥʘ ʚ 

ʈʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ACSM1 (ACSM1 control panel user's 

guide, ʢʦʜ ʘʥʛʣ. ʚʝʨʩʠʠ 3AUA0000020131). 

ʆʧʝʨʘʮʠʠ 

¤ ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʧʘʥʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʥʶ ʠ ʢʥʦʧʢʠ. ʉʨʝʜʠ ʢʥʦʧʦʢ 

ʠʤʝʶʪʩʷ ʜʚʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʳʝ ʢʥʦʧʢʠ, ʥʘ ʪʝʢʫʱʠʝ 

ʬʫʥʢʮʠʠ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʝʪ ʪʝʢʩʪ, ʚʳʚʦʜʠʤʳʡ ʥʘ ʵʢʨʘʥ ʥʘʜ ʢʘʞʜʦʡ ʠʟ ʢʥʦʧʦʢ. 

ʏʪʦʙʳ ʚʳʙʨʘʪʴ, ʥʘʧʨʠʤʝʨ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʠʣʠ ʧʘʨʘʤʝʪʨ, ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʩʦʩʪʦʷʥʠʝ 

ʄɽʅʖ ʧʫʪʝʤ ʥʘʞʘʪʠʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʢʥʦʧʢʠ 2, ʧʦʩʣʝ ʯʝʛʦ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʩʦ 

ʩʪʨʝʣʢʘʤʠ   ʠ   ʚʳʜʝʣʠʪʴ ʪʨʝʙʫʝʤʳʡ ʧʫʥʢʪ ʤʝʥʶ ʥʘ ʵʢʨʘʥʝ, ʘ 

ʟʘʪʝʤ ʥʘʞʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʦʛʨʘʤʤʠʨʫʝʤʫʶ ʢʥʦʧʢʫ. ʉ ʧʦʤʦʱʴʶ ʧʨʘʚʦʡ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʢʥʦʧʢʠ ʦʙʳʯʥʦ ʟʘʜʘʝʪʩʷ ʨʝʞʠʤ, ʚʳʙʠʨʘʝʪʩʷ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ 

ʠʣʠ ʩʦʭʨʘʥʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ. ʃʝʚʘʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʢʥʦʧʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʪʤʝʥʳ ʚʥʝʩʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʚʦʟʚʨʘʪʘ ʚ ʧʨʝʜʳʜʫʱʝʝ ʤʝʥʶ. 

ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ACSM1 ʩʫʱʝʩʪʚʫʝʪ 6 ʧʫʥʢʪʦʚ: çʇʘʨʘʤʝʪʨʳè, 

çʆʪʢʘʟʳè, çɺʨʝʤʷ ʠ ʜʘʪʘè, çʂʦʧʠʨ. ʧʘʨè, çʀʟʤ ʟʘʜʘʥʠʷè ʠ çʀʥʬ ʦ ʧʨʠʚʦʜʝè. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʨʝʞʠʤ ʚʳʚʦʜʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʧʦʷʚʣʝʥʠʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʫʩʪʨʘʥʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, 

ʦʪʦʙʨʘʞʘʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʣʠ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ. ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ 

ʤʦʞʥʦ ʩʙʨʦʩʠʪʴ ʚ ʨʝʞʠʤʝ ʚʳʚʦʜʘ ʠʣʠ ʫʩʪʨʘʥʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ.  
ʈʘʙʦʪʘ ʚ ʜʘʥʥʳʭ ʨʝʞʠʤʘʭ ʦʧʠʩʘʥʘ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ.  

ʀʟʥʘʯʘʣʴʥʦ ʧʘʥʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʚʳʚʦʜʘ; 

ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʞʥʦ ʟʘʧʫʩʢʘʪʴ, ʦʩʪʘʥʘʚʣʠʚʘʪʴ 

ʧʨʠʚʦʜ, ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ, 

ʧʝʨʝʢʣʶʯʘʪʴ ʨʝʞʠʤʳ ʤʝʩʪʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʠʟʤʝʥʷʪʴ ʟʘʜʘʥʠʝ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʜʦ 

ʪʨʝʭ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʛʣʘʚʥʦʝ 

ʤʝʥʶ ʠ ʚʳʙʨʘʪʴ ʚ ʥʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ. 

ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ 

ʥʘ ʩʪʨ. 29) ʧʦʢʘʟʳʚʘʝʪ ʥʘʟʚʘʥʠʝ ʪʝʢʫʱʝʛʦ ʤʝʥʶ, 

ʨʝʞʠʤʘ, ʧʫʥʢʪʘ ʠʣʠ ʩʦʩʪʦʷʥʠʷ. 

LOC                     30,00  ȷȪȵȱȶ 

             49.10  Ȍȿ 

             
0.50  A 

             
10.7  % 
ȖȉȘș. 00:00 ȕȎȖȧ 

LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   1 

ȘȉșȉȕȎțșȤ 
ȗțȓȉȐȤ ȋșȎȕȨ 
ȑ ȍȉțȉ ȋȤȒțȑ 
00:00 ȋȋȗȍ 
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¤ ʇʝʨʝʯʝʥʴ ʟʘʜʘʯ 

ʅʠʞʝ ʚ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, ʨʝʞʠʤ ʚʳʧʦʣʥʝʥʠʷ, 

ʩʦʢʨʘʱʝʥʠʷ ʥʘʟʚʘʥʠʡ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʠ ʥʦʤʝʨʘ ʩʪʨʘʥʠʮ ʩ ʧʦʜʨʦʙʥʦʡ 

ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯʠ. 
ɿʘʜʘʯʘ ʈʝʞʠʤ / ʂʦʤʘʥʜʘ 

ʛʣʘʚʥʦʛʦ ʤʝʥʶ 
ɸʙʙʨʝʚʠʘʪʫʨʳ  
ʢʦʤʘʥʜ ʛʣʘʚʥʦʛʦ 
ʤʝʥʶ* 

ʉʪʨ. 

ʂʘʢ ʧʦʣʫʯʠʪʴ ʩʧʨʘʚʢʫ ɺʩʝ - 32 

ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʩʠʶ ʧʘʥʝʣʠ ɺʩʝ - 33 

ʂʘʢ ʟʘʧʫʩʪʠʪʴ ʠ ʦʩʪʘʥʦʚʠʪʴ ʧʨʠʚʦʜ ɺʳʚʦʜ - 34 

ʂʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ 
ʨʝʞʠʤʘʤʠ ʤʝʩʪʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ 

ɺʩʝ - 34 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ 
ʜʚʠʛʘʪʝʣʷ 

ɺʩʝ - 36 

ʂʘʢ ʚʳʙʨʘʪʴ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʠʛʥʘʣʳ ʇʘʨʘʤʝʪʨʳ ʇɸʈɸʄɽʊʈʓ 36 

ʂʘʢ ʫʩʪʘʥʦʚʠʪʴ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚ 
ʨʝʞʠʤʝ ʚʳʚʦʜʘ 

ɺʳʚʦʜ - 37 

ʂʘʢ ʥʘʩʪʨʦʠʪʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʵʢʨʘʥʘ ɺʳʚʦʜ - 37 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʇʘʨʘʤʝʪʨʳ ʇɸʈɸʄɽʊʈʓ 38 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ 
ʧʘʨʘʤʝʪʨʘʫʢʘʟʘʪʝʣʷ ʟʥʘʯʝʥʠʷ 

ʇʘʨʘʤʝʪʨʳ ʇɸʈɸʄɽʊʈʓ 39 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ 
ʧʘʨʘʤʝʪʨʘʫʢʘʟʘʪʝʣʷ ʙʠʪʘ, ʯʪʦʙʳ ʦʥ 
ʫʢʘʟʳʚʘʣ ʟʥʘʯʝʥʠʝ ʙʠʪʘ ʜʨʫʛʦʛʦ ʩʠʛʥʘʣʘ 

ʇʘʨʘʤʝʪʨʳ ʇɸʈɸʄɽʊʈʓ 41 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ 
ʧʘʨʘʤʝʪʨʘʫʢʘʟʘʪʝʣʷ ʙʠʪʘ, ʯʪʦʙʳ 
ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʨʘʚʥʳʤ 0 (False) ʠʣʠ 1 
(True) 

ʇʘʨʘʤʝʪʨʳ ʇɸʈɸʄɽʊʈʓ 43 

ʂʘʢ ʧʨʦʩʤʦʪʨʝʪʴ ʦʪʢʘʟʳ ɾʫʨʥʘʣ ʦʪʢʘʟʦʚ ʆʊʂɸɿʓ 45 

ʂʘʢ ʩʙʨʦʩʠʪʴ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ ʠ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ɾʫʨʥʘʣ ʦʪʢʘʟʦʚ ʆʊʂɸɿʓ 46 

ʂʘʢ ʦʪʦʙʨʘʟʠʪʴ/ʩʢʨʳʪʴ ʯʘʩʳ, ʠʟʤʝʥʠʪʴ 
ʬʦʨʤʘʪ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʠʪʴ 
ʜʘʪʫ ʠ ʚʨʝʤʷ ʠ ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ ʯʘʩʦʚ ʥʘ 
ʟʠʤʥʝʝ ʠ ʣʝʪʥʝʝ ʚʨʝʤʷ 

ɺʨʝʤʷ ʠ ʜʘʪʘ ɺʈɽʄʗ ʀ ɼɸʊɸ 47 

ʂʘʢ ʢʦʧʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠʟ ʧʨʠʚʦʜʘ ʚ 
ʧʘʤʷʪʴ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʂʦʧʠʨʦʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʦʚ 

ʂʆʇʀʈ. ʇɸʈ. 50 

ʂʘʢ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʠʚʦʜʘ ʠʟ 
ʧʘʤʷʪʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʂʦʧʠʨʦʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʦʚ 

ʂʆʇʀʈ. ʇɸʈ. 50 
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ʂʘʢ ʧʨʦʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʨʝʟʝʨʚʥʦʡ 
ʢʦʧʠʠ 

ʂʦʧʠʨʦʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʦʚ 

ʂʆʇʀʈ. ʇɸʈ. 57 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ ʀʟʤʝʥʝʥʠʝ 
ʟʘʜʘʥʠʷ 

ʀɿʄ ɿɸɼɸʅʀʗ 58 

ʂʘʢ ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʚʦʜʝ ʀʥʬʦʨʤʘʮʠʷ ʦ 
ʧʨʠʚʦʜʝ 

ʀʅʌ ʆ ʇʈʀɺʆɼɽ 59 

* ʇʫʥʢʪʳ ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 
¤ ʉʧʨʘʚʢʘ ʠ ʚʝʨʩʠʷ ʧʘʥʝʣʠ ï ʣʶʙʦʡ ʨʝʞʠʤ 

ʂʘʢ ʧʦʣʫʯʠʪʴ ʩʧʨʘʚʢʫ 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʏʪʦʙʳ ʧʨʦʯʠʪʘʪʴ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʫʶ 

ʩʧʨʘʚʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʳʜʝʣʝʥʥʦʤʫ 

ʧʫʥʢʪʫ, ʥʘʞʤʠʪʝ ? . 

ʇʨʠ ʥʘʣʠʯʠʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʥʘ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ. 

LOC      ȋșȎ   ȕȨ           
ȑ ȍȉțȉ  6  
ȝȗșȕȉț ȋșȎȕȎȖȑ 
ȝȗșȕȉț ȍȉțȤ 
ȜȚțȉȖȗȋȑțȥ ȋșȎȕȨ 
ȜȚțȉȖȗȋȑțȥ ȍȉțȜ 
ȔȎțȖȎȎ ȋșȎȕȨ 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

  

LOC      ȚȘș   ȉȋȓȉ             
ȑȺȸȷȴɅȰȼȲȻȮ ȴȮȻȶȮȮ ȫȹȮȵɈ ȭȴɈ 
ȹȩȰȹȮɁȮȶȱɈ ȱȴȱ ȰȩȸȹȮɂȮȶȱɈ 
ȩȫȻȷȵȩȻȱɀȮȺȳȷȲ ȼȺȻȩȶȷȫȳȱ 
ȫȹȮȵȮȶȱ ȫ ȺȷȷȻȫȮȻȺȻȫȱȱ Ⱥ 
ȸȮȹȮȾȷȭȷȵ ȶȩ ȴȮȻȶȮȮ ȫȹȮȵɈ ȱ  
ȷȪȹȩȻȶȷ 
ȋȤȒțȑ 00:00 

2. ɽʩʣʠ ʚʠʜʝʥ ʥʝ ʚʝʩʴ ʪʝʢʩʪ, ʧʨʦʢʨʫʯʠʚʘʡʪʝ ʩʪʨʦʢʠ 

ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ . 
LOC                     
ȚȘșȉȋȓȉ ȭȴɈ ȹȩȰȹȮɁȮȶȱɈ 
ȱȴȱ ȰȩȸȹȮɂȮȶȱɈ 
ȩȫȻȷȵȩȻȱɀȮȺȳȷȲ 
ȼȺȻȩȶȷȫȳȱ ȫȹȮȵȮȶȱ ȫ 
ȺȷȷȻȫȮȻȺȻȫȱȱ Ⱥ 
ȸȮȹȮȾȷȭȷȵ ȶȩ ȴȮȻȶȮȮ 
ȫȹȮȵɈ ȱ ȷȪȹȩȻȶȷ 
ȋȤȒțȑ 00:00 

3. ʇʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʪʝʢʩʪʘ ʚʝʨʥʠʪʝʩʴ ʚ  

ȋȤȒțȑ 

ʧʨʝʜʳʜʫʱʝʝ ʤʝʥʶ, ʥʘʞʘʚ . 

LOC      ȋșȎ            
ȕȨ ȑ ȍȉțȉ   6 
ȝȗșȕȉț ȋșȎȕȎȖȑ 
ȝȗșȕȉț ȍȉțȤ 
ȜȚțȉȖȗȋȑțȥ ȋșȎȕȨ 
ȜȚțȉȖȗȋȑțȥ ȍȉțȜ 
ȔȎțȖȎȎ ȋșȎȕȨ 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʩʠʶ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

  ʠ   
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1. ɽʩʣʠ ʧʠʪʘʥʠʝ ʚʢʣʶʯʝʥʦ, ʚʳʢʣʶʯʠʪʝ ʝʛʦ. 

Å ɽʩʣʠ ʢʘʙʝʣʴ ʧʘʥʝʣʠ ʦʪʢʣʶʯʠʪʴ ʣʝʛʢʦ, 

ʦʪʩʦʝʜʠʥʠʪʝ ʝʛʦ ʦʪ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʀʃʀ 

Å ɽʩʣʠ ʦʪʩʦʝʜʠʥʠʪʴ ʢʘʙʝʣʴ ʥʝ ʫʜʘʝʪʩʷ, 
ʦʪʢʣʶʯʠʪʝ ʧʨʠʙʦʨʥʳʡ ʱʠʪ ʠʣʠ ʧʨʠʚʦʜ.  

 

2. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʜʝʨʞʠʪʝ ʢʥʦʧʢʫ ? 

ʥʘʞʘʪʦʡ ʠ ʧʨʦʯʪʠʪʝ ʠʥʬʦʨʤʘʮʠʶ. ʅʘ ʵʢʨʘʥʝ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʘʥʝʣʠ: 

Panel SW: ʚʝʨʩʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʧʘʥʝʣʠ 
ROM CRC: ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʇɿʋ ʧʘʥʝʣʠ 

Flash Rev: ʚʝʨʩʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʬʣʝʰ-ʧʘʤʷʪʠ 

ʧʦʷʩʥʝʥʠʝ ʧʦ ʩʦʜʝʨʞʠʤʦʤʫ ʬʣʝʰ-ʧʘʤʷʪʠ. 

ʇʨʠ ʦʪʧʫʩʢʘʥʠʠ ʢʥʦʧʢʠ ? ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 
ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ. 

 
PANEL VERSION INFO                    
Panel SW:        x.xx  
ROM CRC:   xxxxxxxxxx 
Flash Rev:       x.xx 
xxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxx  
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¤ ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ï ʣʶʙʦʡ ʨʝʞʠʤ 

ʂʘʢ ʟʘʧʫʩʪʠʪʴ ʠʣʠ ʦʩʪʘʥʦʚʠʪʴ ʧʨʠʚʦʜ ʠ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ 

ʤʝʩʪʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ɿʘʧʫʩʪʠʪʴ ʠʣʠ ʦʩʪʘʥʦʚʠʪʴ ʧʨʠʚʦʜ, ʘ ʪʘʢʞʝ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ 

ʤʝʩʪʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʚ ʣʶʙʦʤ ʨʝʞʠʤʝ. ʏʪʦʙʳ ʤʦʞʥʦ 

ʙʳʣʦ ʟʘʧʫʩʪʠʪʴ ʠʣʠ ʦʩʪʘʥʦʚʠʪʴ ʧʨʠʚʦʜ ʩ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʣʞʝʥ ʙʳʪʴ 

ʚʢʣʶʯʝʥ ʨʝʞʠʤ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 
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1. Å ɼʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʚ ʩʪʨʦʢʝ 

ʩʦʩʪʦʷʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ REM) ʠ ʤʝʩʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ (ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ ï LOC) 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  
LOC 

REM .  

ʇʨʠʤʝʯʘʥʠʝ. ʇʝʨʝʭʦʜ ʚ ʨʝʞʠʤ ʤʝʩʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʨʝʱʝʥ ʩ 

ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 16.01 ɹʃʆʂ ʄɽʉʊʅ 

ʋʇʈ. ʇʨʠ ʧʝʨʚʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʧʨʠʚʦʜʘ ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ (REM), ʧʨʠ ʵʪʦʤ ʫʧʨʘʚʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʭʦʜʳ/ʚʳʭʦʜʳ. ʏʪʦʙʳ 

ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʚ ʨʝʞʠʤ ʤʝʩʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ (LOC) ʠ ʫʧʨʘʚʣʷʪʴ ʧʨʠʚʦʜʦʤ ʩ 

ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ LOC
REM . 

ʈʝʟʫʣʴʪʘʪ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ.  

Å ɽʩʣʠ ʢʥʦʧʢʫ ʩʨʘʟʫ ʦʪʧʫʩʪʠʪʴ (ʥʘ ʜʠʩʧʣʝʝ 

ʤʠʛʘʝʪ ʪʝʢʩʪ çɺʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʢʣʶʯʝʥʠʝ ʚ 

ʨʝʞʠʤ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè), ʧʨʠʚʦʜ 

ʦʩʪʘʥʦʚʠʪʩʷ. ʋʩʪʘʥʦʚʠʪʝ ʟʘʜʘʥʠʝ ʜʣʷ 

ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʫʢʘʟʘʥʦ ʥʘ ʩʪʨ. 37. 

Å ɽʩʣʠ ʥʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ ʜʣʠʪʩʷ ʧʨʠʤʝʨʥʦ 2 

ʩʝʢʫʥʜʳ, ʧʨʠʚʦʜ ʧʨʦʜʦʣʞʠʪ ʨʘʙʦʪʫ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʠʚʦʜ ʢʦʧʠʨʫʝʪ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʨʘʙʦʪʳ/ʦʩʪʘʥʦʚʘ ʠ ʚʝʣʠʯʠʥʫ ʟʘʜʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʫʝʪ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ 

ʥʘʩʪʨʦʝʢ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  
Å ɼʣʷ ʦʩʪʘʥʦʚʘ ʧʨʠʚʦʜʘ ʚ ʨʝʞʠʤʝ ʤʝʩʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘʞʤʠʪʝ . 
Å ɼʣʷ ʧʫʩʢʘ ʧʨʠʚʦʜʘ ʚ ʨʝʞʠʤʝ ʤʝʩʪʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʥʘʞʤʠʪʝ . 

LOC      Țȗȗ   ȊȢȎȖȑȎ             
ȋɄȸȷȴȶɈȮȻȺɈ 
ȸȮȹȮȳȴɇɀȮȶȱȮ ȫ 
ȹȮȯȱȵ ȵȮȺȻȶȷȬȷ 
ȼȸȹȩȫȴȮȶȱɈ. 

00:00  

ʉʪʨʝʣʢʘ (  ʠʣʠ  ) ʚ 
ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ ʧʨʝʢʨʘʪʠʪ 
ʚʨʘʱʝʥʠʝ. ʉʪʨʝʣʢʘ (  ʠʣʠ 
 ) ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ 
ʥʘʯʥʝʪ ʚʨʘʱʘʪʴʩʷ. ʆʥʘ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʫʥʢʪʠʨʦʤ, ʧʦʢʘ 
ʩʢʦʨʦʩʪʴ ʧʨʠʚʦʜʘ ʥʝ ʜʦʩʪʠʛʥʝʪ 
ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

¤ ʈʝʞʠʤ ʚʳʚʦʜʘ 

ɺ ʨʝʞʠʤʝ ʚʳʚʦʜʘ ʤʦʞʥʦ 

Å ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦ ʪʨʝʭ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʦʚ; 

Å ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ;  

Å ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ; 

Å ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʵʢʨʘʥʘ; 
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Å ʟʘʧʫʩʢʘʪʴ, ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʚʦʜ, ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʠ 

ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʩ ʤʝʩʪʥʦʛʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʦʙʦʨʦʪ. 
ȋȤȒțȑ 

ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʚʳʚʦʜʘ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ   ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ɺ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʵʢʨʘʥʘ ʦʪʦʙʨʘʞʘʝʪʩʷ LOC               30,00      
ȷȪȵȱȶ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʤʦʞʝʪ              
49.10  

 Ȍȿ ʚʳʚʦʜʠʪʴʩʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʡʢʠ) ʜʦ ʪʨʝʭ  

ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʦʚ ʠʣʠ ʛʠʩʪʦʛʨʘʤʤ; ʫʢʘʟʘʥʠʷ ʧʦ              0.50  

A ʚʳʙʦʨʫ ʠ ʠʟʤʝʥʝʥʠʶ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʠʛʥʘʣʦʚ              
10.7  % ʧʨʠʚʝʜʝʥʳ ʥʘ ʩʪʨ. 36. ȖȉȘș. 00:00 ȕȎȖȧ  
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ʂʘʢ ʚʳʙʨʘʪʴ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʠʛʥʘʣ r

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʧʧʳ 17 ɼʀʉʇʃɽʁ 
ʇɸʅɽʃʀ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ 
ʙʫʜʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʚ ʨʝʞʠʤʝ ʚʳʚʦʜʘ, ʠ 
ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠʭ ʦʪʦʙʨʘʞʝʥʠʷ. ʇʦʜʨʦʙʥʳʝ 
ʫʢʘʟʘʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 
ʧʨʠʚʝʜʝʥʳ ʥʘ ʩʪʨ. 38. 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
1701 ȚȑȌȖȉȔ1 
                     

01.03  
                      
                     
ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

LOC      ȑȐ  ȕȎȖȎȖ           
.Șȉș.   
                      
1703 ȚȑȌȖȉȔ3 
                     

01.06  
                      
                     
ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

LOC      ȑȐ  ȕȎȖȎȖ           
.Șȉș.   
                      
1702 ȚȑȌȖȉȔ2 
                     

01.04  
                      
                      
ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ȋȤȒțȑ 
ʅʘʞʤʠʪʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  ʜʣʷ ʪʦʛʦ, 
ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʚʳʚʦʜʘ. 

REM          30      
,00  ȷȪȵȱȶ      

             
49.10  Ȍȿ 

             
0.50  A 
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10.7  % ȖȉȘș. 00:00 
ȕȎȖȧ 

2. ɽʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʚ ʩʪʨʦʢʝ 
ʩʦʩʪʦʷʥʠʷ ʚʳʩʚʝʯʠʚʘʝʪʩʷ REM), ʧʝʨʝʡʜʠʪʝ ʚ 
ʨʝʞʠʤ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʞʘʚ ʢʥʦʧʢʫ 
LOC

REM . ʅʘ ʵʢʨʘʥʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʙʫʜʝʪ 
ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʦʦʙʱʝʥʠʝ ʦ ʩʤʝʥʝ ʨʝʞʠʤʘ, 
ʟʘʪʝʤ ʩʠʩʪʝʤʘ ʧʝʨʝʡʜʝʪ ʚ ʨʝʞʠʤ ʚʳʚʦʜʘ.  

LOC          30      
,00  ȷȪȵȱȶ      

             
49.10  Ȍȿ 

             
0.50  A 

             
10.7  % ȖȉȘș. 00:00 
ȕȎȖȧ 

3. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʩ 

ʧʨʷʤʦʛʦ (ʟʥʘʯʦʢ  ) ʥʘ ʦʙʨʘʪʥʦʝ (ʟʥʘʯʦʢ 

 )  
ȖȉȘș. 

ʠʣʠ ʥʘʦʙʦʨʦʪ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  .  

 

ʂʘʢ ʫʩʪʘʥʦʚʠʪʴ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʨʝʞʠʤʝ ʚʳʚʦʜʘ 

ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʟʘʜʘʥʠʷ ʥʘ ʩʪʨ. 58. 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 
ȋȤȒțȑ 

1. ʅʘʞʤʠʪʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ REM               30,00       

ȷȪȵȱȶ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʚʳʚʦʜʘ.             49.10  

 Ȍȿ 

             0.50  A 

             10.7  % 
ȖȉȘș. 00:00 ȕȎȖȧ 

2. ɽʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʜʠʩʪʘʥʮʠ- LOC               
30,00       ȷȪȵȱȶ ʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ               
49.10  

 Ȍȿ 
 ʚʳʩʚʝʯʠʚʘʝʪʩʷ REM), ʧʝʨʝʡʜʠʪʝ ʚ ʨʝʞʠʤLOC               
0.50  

 A 
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ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʞʘʚ ʢʥʦʧʢʫ REM . ʅʘ              
10.7  

 % 
 ʵʢʨʘʥʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ  ȖȉȘș. 00:00 ȕȎȖȧ 

ʩʦʦʙɦʝʥʠʝ ʦ ʩʤʝʥʝ ʨʝʞʠʤʘ, ʟʘʪʝʤ ʩʠʩʪʝʤʘ 

ʧʝʨʝʡʜʝʪ ʚ ʨʝʞʠʤ ʚʳʚʦʜʘ. 3. Å ʏʪʦʙʳ 

ʫʚʝʣʠʯʠʪʴ ʚʳʜʝʣʝʥʥʦʝ ʠʩʭʦʜʥʦʝ  
LOC               31,00       ȷȪȵȱȶ 

ʟʥʘʯʝʥʠʝ, ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ              
49.10  Ȍȿ 

 ʫʛʣʫ ʵʢʨʘʥʘ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  .  
             

0.50  A ɿʥʘʯʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʥʝʤʝʜʣʝʥʥʦ. ʆʥʦ              
10.7  % 
ʭʨʘʥʠʪʩʷ ʚ ʇɿʋ ʧʨʠʚʦʜʘ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ  

ȖȉȘș. 00:00 ȕȎȖȧ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. 

Å ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʟʥʘʯʝʥʠʝ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  
. 

ʂʘʢ ʥʘʩʪʨʦʠʪʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʜʠʩʧʣʝʷ 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ȋȤȒțȑ 
ʅʘʞʤʠʪʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  ʜʣʷ ʪʦʛʦ, 
ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʚʳʚʦʜʘ. 

LOC               
30,00       ȷȪȵȱȶ 

             
49.10  Ȍȿ 

             
0.50  A 

             
10.7  % ȖȉȘș. 00:00 
ȕȎȖȧ 

2. Å ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ȕȎȖȧ ʥʘʞʤʠʪʝ ʢʥʦʧʢʠ 
  ʠ  . 

Å ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ȕȎȖȧ ʥʘʞʤʠʪʝ ʢʥʦʧʢʠ 
  ʠ  . 

LOC               
30,00       ȷȪȵȱȶ 

             
49.10  Ȍȿ 

             
0.50  A              
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10.7  % ȖȉȘș. 00:00 
ȕȎȖȧ 

¤ ʇʘʨʘʤʝʪʨʳ 

ɺ ʨʝʞʠʤʝ ʇʘʨʘʤʝʪʨʳ ʤʦʞʥʦ: 

Å ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, 

Å ʟʘʧʫʩʢʘʪʴ, ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʚʦʜ, ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʠ 

ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʩ ʤʝʩʪʥʦʛʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʦʙʦʨʦʪ. 

ʂʘʢ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨ ʠ ʠʟʤʝʥʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ 

ʐʘ
ʛ 

ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  
ȕȎȖȧ 
 , ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʚʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  

ȋȤȒțȑ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . 

LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   1 

ȘȉșȉȕȎțșȤ 
ȗțȓȉȐȤ ȋșȎȕȨ 
ȑ ȍȉțȉ ȋȤȒțȑ 
00:00 ȋȋȗȍ 

2. ʇʝʨʝʡʜʠʪʝ ʚ ʨʝʞʠʤ ʧʘʨʘʤʝʪʨʦʚ, ʚʳʙʨʘʚ ʚ  
ʤʝʥʶ ʧʫʥʢʪ ʇɸʈɸʄɽʊʈʓ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  

ȋȋȗȍ  
ʠ   ʠ ʥʘʞʘʚ ʢʥʦʧʢʫ . 

LOC         ȌșȜȘȘȤ            
Șȉș. 0 1 
01  ȝAȓțȑȠȎȚȓ ȐȖȉȠȎȖȑȨ 
02  ȐȖAȠȎȖȑȨ ȋȞ/ȋȤȞ 
03  ȜȘșAȋȔȨȧȢ ȐȖAȠȎȖȑȨ 
05  LIFT APPL SIGNALS  
06  ȚȗȚțȗȨȖȑȎ ȘșȑȋȗȍA 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 
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3. ɺʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʫʶ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ   ʠ  . 

ȋȤȊșȉțȥ 
ʅʘʞʤʠʪʝ . 

LOC         ȌșȜȘȘȤ            
Șȉș. 9 9 
99 START - UP DATA 
01  ȝAȓțȑȠȎȚȓ 
ȐȖȉȠȎȖȑȨ 
02  ȐȖAȠȎȖȑȨ ȋȞ/ȋȤȞ 
03  ȜȘșAȋȔȨȧȢ 
ȐȖAȠȎȖȑȨ 05 LIFT APPL 
SIGNALS 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

    

LOC                     
ȘȉșȉȕȎțșȤ 
9901 ȋȤȊȗș ȨȐȤȓȉ 

ENGLISH 
9904 țȑȘ ȍȋȑȌȉțȎȔȨ 
9906  ȖȗȕȑȖ țȗȓ ȍȋȑȌȉț 
9907  ȖȗȕȑȖ ȖȉȘș ȍȋȑȌ 
ȋȤȒțȑ 00:00 ȑȐȕȎȖ. 

4. ɺʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʳʡ ʧʘʨʘʤʝʪʨ ʩ ʧʦʤʦʱʴʶ  

ʢʥʦʧʦʢ   ʠ  . ʇʦʜ ʚʳʙʨʘʥʥʳʤ 
ʧʘʨʘʤʝʪʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʝʛʦ ʪʝʢʫʱʝʝ 
ʟʥʘʯʝʥʠʝ. 

LOC                     
PARAMETERS 
9901 ȋȤȊȗș ȨȐȤȓȉ 
9904 țȑȘ ȍȋȑȌȉțȎȔȨ 
       AM 
9906  ȖȗȕȑȖ țȗȓ ȍȋȑȌȉț 
9907  ȖȗȕȑȖ ȖȉȘș ȍȋȑȌ 

ȋȤȒțȑ 00:00 
ȑȐȕȎȖ. 

  
ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

 
ȑȐȕȎȖ. 

ʅʘʞʤʠʪʝ . 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
9904 țȑȘ ȍȋȑȌȉțȎȔȨ    

AM                                           
[0]                      
ȗțȕȎȖȉ 00:00 ȚȗȞș. 
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5. ɿʘʜʘʡʪʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʦʢ   ʠ  . 

ʆʜʥʦʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ ʫʚʝʣʠʯʠʚʘʝʪ ʠʣʠ 
ʫʤʝʥʴʰʘʝʪ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʥʘ ʦʜʠʥ ʰʘʛ. 
ʇʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 
ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ. 
ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʞʘʪʠʝ ʵʪʠʭ ʢʥʦʧʦʢ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʦ 
ʫʤʦʣʯʘʥʠʶ. 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
9904 țȑȘ ȍȋȑȌȉțȎȔȨ 

   PMSM                      
                      
[1]                      
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

6. Å ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 
ʥʘʞʤʠʪʝ ȚȗȞș. ʢʥʦʧʢʫ . 

Å ɼʣʷ ʦʪʤʝʥʳ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ  

ȗțȕȎȖȉ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . 

LOC      Șȉ  șȉȕȎțșȤ              
9901 ȋȤȊȗș ȨȐȤȓȉ 
9904 țȑȘ ȍȋȑȌȉțȎȔȨ 
       PMSM 
9906  ȖȗȕȑȖ țȗȓ ȍȋȑȌȉț 
9907  ȖȗȕȑȖ ȖȉȘș ȍȋȑȌ 
ȋȤȒțȑ 00:00 ȑȐȕȎȖ. 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ-ʫʢʘʟʘʪʝʣʝʡ ʟʥʘʯʝʥʠʷ 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʧʘʨʘʤʝʪʨʘʤ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʚʠʜʘ 

ʧʘʨʘʤʝʪʨʦʚʫʢʘʟʘʪʝʣʝʡ: ʧʘʨʘʤʝʪʨʳ-ʫʢʘʟʘʪʝʣʠ ʟʥʘʯʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ-ʫʢʘʟʘʪʝʣʠ 

ʙʠʪʘ. ʇʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ ʫʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʜʨʫʛʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ɿʥʘʯʝʥʠʝ ʫʢʘʟʘʪʝʣʷ ʟʘʜʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ P.xx.yy, ʛʜʝ xx ð ʵʪʦ ʛʨʫʧʧʘ 

ʧʘʨʘʤʝʪʨʦʚ, ʘ yy ð ʥʦʤʝʨ ʧʘʨʘʤʝʪʨʘ ʚ ʛʨʫʧʧʝ. 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  
ȕȎȖȧ 
, ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʚʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  

ȋȤȒțȑ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . 

LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   1 

ȘȉșȉȕȎțșȤ 
ȗțȓȉȐȤ ȋșȎȕȨ 
ȑ ȍȉțȉ ȋȤȒțȑ 
00:00 ȋȋȗȍ 

2. ʇʝʨʝʡʜʠʪʝ ʚ ʨʝʞʠʤ ʧʘʨʘʤʝʪʨʦʚ, ʚʳʙʨʘʚ ʚ  
ʤʝʥʶ ʧʫʥʢʪ ʇɸʈɸʄɽʊʈʓ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  

ȋȋȗȍ  ʠ 
  ʠ ʥʘʞʘʚ ʢʥʦʧʢʫ . 

LOC         ȌșȜȘȘȤ            
Șȉș. 0 1 
01  ȝAȓțȑȠȎȚȓ 
ȐȖȉȠȎȖȑȨ 
02  ȐȖAȠȎȖȑȨ ȋȞ/ȋȤȞ 
03  ȜȘșAȋȔȨȧȢ 
ȐȖAȠȎȖȑȨ 05 LIFT APPL 
SIGNALS 
06 ȚȗȚțȗȨȖȑȎ ȘșȑȋȗȍA 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 
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3. ɺʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʫʶ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ   ʠ  . 

ɿʜʝʩʴ ʚ  
ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʘʨʘʤʝʪʨʫʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ 15.01 . 

ȋȤȊșȉțȥ 
4. ʅʘʞʤʠʪʝ   ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ 

ʪʨʝʙʫʝʤʫʶ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ ɺʳʙʝʨʠʪʝ 

ʧʘʨʘʤʝʪʨ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ   ʠ  .  
ʇʦʜ ʥʘʟʚʘʥʠʝʤ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʝʛʦ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ. 

ȑȐȕȎȖ. 
5. ʅʘʞʤʠʪʝ . ʆʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʛʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ, ʥʘ ʢʦʪʦʨʫʶ ʦʥ ʫʢʘʟʳʚʘʝʪ. 

6. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʠ  ʚʳʙʝʨʠʪʝ ʥʦʚʫʶ ʛʨʫʧʧʫ 

ʧʘʨʘʤʝʪʨʦʚ, ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ 

ʧʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ. ɻʨʫʧʧʘ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʥʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ȍȉȔȎȎ 
7. Å ʏʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  . 

Å ɼʣʷ ʦʪʤʝʥʳ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  
ȗțȕȎȖȉ 

. 

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʚʳʙʝʨʠʪʝ 

ʥʦʚʳʡ ʧʘʨʘʤʝʪʨ, ʥʘ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ 

ʧʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ. ʇʘʨʘʤʝʪʨ 

ʠʟʤʝʥʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ȌșȜȘȘȤ Șȉș. 15 

10  ȘȜȚȓ/ȚțȗȘ 
11  șȎȏȑȕ ȘȜȚȓ/ȚțȗȘ 

12  ȍȑȚȓșȎțȖȤȎ ȋȞ/ȋȤȞ 
13 AȖAȔȗȌȗȋȤȎ 
ȋȞȗȍȤ 

15 ȉȖȉȔȗȌȗȋȤȎ ȋȤȞȗȍȤ 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

    

LOC                     
ȘȉșȉȕȎțșȤ 
1501  AO1 ȝȜȖȓȟȑȨ          

P.01.05  
1502  AO1 ȋșȎȕȨ 

ȝȑȔȥțș 
1503  AO1 MAX 
1504 AO1 MIN  
ȋȤȒțȑ 00:00 ȑȐȕȎȖ. 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
1501 AO1 ȝȜȖȓȟȑȨ 

          P.     

01 .05            

                      
01                      
ȝAȓțȑȠȎȚȓ ȐȖȉȠȎȖȑȨ 
ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
1501 AO1 ȝȜȖȓȟȑȨ 

          P.     

02 .05            

                      
  ʠ   
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LOC                      

 

ʐʘʛɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

02                      ȐȖAȠȎȖȑȨ 
ȋȞ/ȋȤȞ ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

LOC      ȑȐ  ȕȎȖȎȖ          .Șȉș.    
                      
1501 AO1 ȝȜȖȓȟȑȨ 

               
P.02. 08           

                     
0208                      

AO1 
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

8. Å ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ- 
 ȚȗȞș.  LOC                     ȘȉșȉȕȎțșȤ 

ʫʢʘʟʘʪʝʣʷ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  . 1501 AO1 ȝȜȖȓȟȑȨ          
P.02.08  

Å ɼʣʷ ʦʪʤʝʥʳ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚ- 1502 AO1 ȋșȎȕȨ ȝȑȔȥțș ʣʝʥʠʷ 

ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 1503 AO1 MAX ȗțȕȎȖȉ 1504 AO1 MIN 

. ȋȤȒțȑ 00:00 ȑȐȕȎȖ. 

ɺ ʧʝʨʝʯʥʝ ʧʘʨʘʤʝʪʨʦʚ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ. 
ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ, ʯʪʦʙʳ ʦʥ ʫʢʘʟʳʚʘʣ 

ʟʥʘʯʝʥʠʝ ʙʠʪʘ ʜʨʫʛʦʛʦ ʩʠʛʥʘʣʘ 

ʇʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʟʥʘʯʝʥʠʝ ʙʠʪʘ ʜʨʫʛʦʛʦ ʯʠʩʣʘ ʠʣʠ 

ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʨʘʚʥʳʤ 0 (FALSE) ʠʣʠ 1 (TRUE). ʉʚʝʜʝʥʠʷ ʦ ʧʦʩʣʝʜʥʝʤ 

ʚʘʨʠʘʥʪʝ ʩʤ. ʥʘ ʩʪʨ. 43. ʇʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ ʫʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ 

ʙʠʪʘ (0 ʠʣʠ 1) ʚ 32-ʨʘʟʨʷʜʥʦʤ ʯʠʩʣʝ. ʇʝʨʚʳʡ ʙʠʪ ʩʣʝʚʘ ʠʤʝʝʪ ʥʦʤʝʨ 31, ʘ ʧʝʨʚʳʡ 

ʙʠʪ ʩʧʨʘʚʘ ð ʥʦʤʝʨ 0. ʅʘʧʨʠʤʝʨ, ʙʠʪ 01 ʦʟʥʘʯʘʝʪ ʥʦʤʝʨ ʙʠʪʘ 21 = 2, ʚʪʦʨʦʡ ʙʠʪ 

ʩʧʨʘʚʘ, ʘ ʙʠʪ 00 ʦʟʥʘʯʘʝʪ ʥʦʤʝʨ ʙʠʪʘ 20 = 1, ʧʝʨʚʳʡ ʙʠʪ ʩʧʨʘʚʘ.  

ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʙʠʨʘʝʪʩʷ 

POINTER (ʫʢʘʟʘʪʝʣʴ) ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʜʨʫʛʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ. ɿʥʘʯʝʥʠʝ 

ʫʢʘʟʘʪʝʣʷ ʟʘʜʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ P.xx.yy.zz, ʛʜʝ xx ð ʛʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ, yy = 

ʥʦʤʝʨ ʧʘʨʘʤʝʪʨʘ ʚ ʛʨʫʧʧʝ, ʘ zz ð ʥʦʤʝʨ ʙʠʪʘ. 
ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  
ȕȎȖȧ 
, ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʚʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  

ȋȤȒțȑ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . 

LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   1 

ȘȉșȉȕȎțșȤ 
ȗțȓȉȐȤ ȋșȎȕȨ 
ȑ ȍȉțȉ ȋȤȒțȑ 
00:00 ȋȋȗȍ 
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2. ʇʝʨʝʡʜʠʪʝ ʚ ʨʝʞʠʤ ʧʘʨʘʤʝʪʨʦʚ, ʚʳʙʨʘʚ ʚ  
ʤʝʥʶ ʧʫʥʢʪ ʇɸʈɸʄɽʊʈʓ ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʦʢ ȋȋȗȍ  ʠ 
ʥʘʞʘʚ 

ʢʥʦʧʢʫ . 

LOC         ȌșȜȘȘȤ            
Șȉș. 0 1 
01  ȝAȓțȑȠȎȚȓ ȐȖȉȠȎȖȑȨ 
02  ȐȖAȠȎȖȑȨ ȋȞ/ȋȤȞ 
03  ȜȘșAȋȔȨȧȢ ȐȖAȠȎȖȑȨ 
05  LIFT APPL SIGNALS  
06  ȚȗȚțȗȨȖȑȎ ȘșȑȋȗȍA 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

3. ɺʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʫʶ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ   ʠ  . ɿʜʝʩʴ ʚ 
ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʧʘʨʘʤʝʪʨʫʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ 12.04 ʉʀɻʅ 
ʇʆɼʂʃ DIO1. 

LOC         ȌșȜȘȘȤ            
Șȉș. 1 2 
12  ȍȑȚȓșȎțȖȤȎ ȋȞ/ȋȤȞ 
13  AȖAȔȗȌȗȋȤȎ ȋȞȗȍȤ 
15  ȉȖȉȔȗȌȗȋȤȎ ȋȤȞȗȍȤ 
16  ȚȑȚțȎȕA 
17  ȍȑȚȘȔȎȒ ȘȉȖȎȔȑ 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

    
4. ȋȤȊșȉțȥ 

ʅʘʞʤʠʪʝ  ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ 

ʪʨʝʙʫʝʤʫʶ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ ɺʳʙʝʨʠʪʝ 

ʧʘʨʘʤʝʪʨ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  

ʠ .  
ʇʦʜ ʥʘʟʚʘʥʠʝʤ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʝʛʦ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ. 

LOC      Șȉ  șȉȕȎțșȤ              
1201  DIO1 ȓȗȖȝȑȌȜșȉȟ  
1202  DIO2 ȓȗȖȝȑȌȜșȉȟ 
1203  DIO3 ȓȗȖȝȑȌȜșȉȟ 
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 
        P.01.01.00  
ȋȤȒțȑ 00:00 ȑȐȕȎȖ. 

5. 
ȑȐȕȎȖ. 

ʅʘʞʤʠʪʝ . 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                     
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 

                                             

Pointer  
                     
ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

ȍȉȔȎȎ 
6. ʅʘʞʤʠʪʝ . ʆʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʝʝ  

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ, ʘ ʪʘʢʞʝ 

ʛʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ, ʥʘ ʢʦʪʦʨʫʶ ʦʥ ʫʢʘʟʳʚʘʝʪ. 

7. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʠ  ʚʳʙʝʨʠʪʝ ʥʦʚʫʶ ʛʨʫʧʧʫ 

ʧʘʨʘʤʝʪʨʦʚ, ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ 

ʧʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ. ɻʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ 

ʠʟʤʝʥʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ȍȉȔȎȎ 
8. Å ʏʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ, 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  . 

Å ɼʣʷ ʦʪʤʝʥʳ ʥʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  
ȗțȕȎȖȉ 

. 

  ʠ   



46   ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ACSM1 

LOC                      

 

ʐʘʛɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʚʳʙʝʨʠʪʝ 

ʥʦʚʳʡ ʧʘʨʘʤʝʪʨ, ʥʘ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ 

ʧʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ. ʀʤʷ ʧʘʨʘʤʝʪʨʘ 

ʠʟʤʝʥʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ȍȉȔȎȎ 

9. Å ʏʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  . 

Å ɼʣʷ ʦʪʤʝʥʳ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ  

ȗțȕȎȖȉ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʚʳʙʝʨʠʪʝ ʜʨʫʛʦʡ ʙʠʪ, ʥʘ 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ ʧʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ 

ʙʠʪʘ. ʅʦʤʝʨ ʙʠʪʘ ʠ ʝʛʦ ʠʤʷ (ʝʩʣʠ ʦʥʦ ʟʘʜʘʥʦ) 

ʠʟʤʝʥʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʠʪ 00 

ʦʟʥʘʯʘʝʪ ʙʠʪ ʥʦʤʝʨ 20 = 1, 

ʧʝʨʚʳʡ ʙʠʪ ʩʧʨʘʚʘ 32-

ʨʘʟʨʷʜʥʦʛʦ ʩʠʛʥʘʣʘ. 10. Å 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘȚȗȞș. 

ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ, ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ  . 

Å ɼʣʷ ʦʪʤʝʥʳ ʥʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ  
ȗțȕȎȖȉ 

 ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  . 

ɺ ʧʝʨʝʯʥʝ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʦʚʦʝ 

ʟʥʘʯʝʥʠʝ. 
ȑȐȕȎȖȎȖ. 

                      
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 

                             

P.    01             

.01.00  
                     
01 ȝAȓțȑȠȎȚȓ 
ȐȖȉȠȎȖȑȨ ȗțȕȎȖȉ 
00:00 ȍȉȔȎȎ 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 

  ʠ   

. 

  ʠ   
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                               P.     

06 .01.00            
06                      ȚȗȚțȗȨȖȑȎ 
ȘșȑȋȗȍA ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

LOC      ȑȐ  ȕȎȖȎȖ          .Șȉș.    
                      
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 

                                    
P.06. 01    .00        
0601                      ȚȔȗȋȗ 
ȚȗȚțȗȨȖȑȨ1 ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

LOC      ȑȐ  ȕȎȖȎȖ          .Șȉș.    
                      
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 

                                        
P.06.01.    00    
00                      
Ȍȗțȗȋ 
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

LOC                     
ȘȉșȉȕȎțșȤ 
1201 DIO1 ȓȗȖȝȑȌȜșȉȟ 
1202 DIO2 ȓȗȖȝȑȌȜșȉȟ 
1203 DIO3 ȓȗȖȝȑȌȜșȉȟ 
1204  ȚȑȌȖ ȘȗȍȓȔ DIO1  

        P.06.01.00  
ȋȤȒțȑ 00:00 ȑȐȕȎȖ. 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ 

ʨʘʚʥʳʤ 0 (False) ʠʣʠ 1 (True) 

ʇʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʢʘʢ ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ 0 

(FALSE) ʠʣʠ 1 (TRUE). 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʯʪʦʙʳ ʟʘʜʘʪʴ ʜʣʷ ʥʝʛʦ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ 0 (ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʢ C.FALSE) 

ʠʣʠ 1 (C.TRUE), ʚʳʙʠʨʘʝʪʩʷ CONST. 
ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  
ȕȎȖȧ 

, ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʚʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʥʘʞʤʠʪʝ  
ȋȤȒțȑ 

ʢʥʦʧʢʫ  . 

LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   1 

ȘȉșȉȕȎțșȤ 
ȗțȓȉȐȤ ȋșȎȕȨ 
ȑ ȍȉțȉ ȋȤȒțȑ 
00:00 ȋȋȗȍ 
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LOC                      

 

ʐʘʛɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

2. ʇʝʨʝʡʜʠʪʝ ʚ ʨʝʞʠʤ ʧʘʨʘʤʝʪʨʦʚ, ʚʳʙʨʘʚ ʚ ʤʝʥʶ 

ʧʫʥʢʪ ʇɸʈɸʄɽʊʈʓ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʠ  

ȋȋȗȍ  
ʠ ʥʘʞʘʚ ʢʥʦʧʢʫ . 

LOC         ȌșȜȘȘȤ            
Șȉș. 0 1 
01  ȝAȓțȑȠȎȚȓ ȐȖȉȠȎȖȑȨ 
02  ȐȖAȠȎȖȑȨ ȋȞ/ȋȤȞ 
03  ȜȘșAȋȔȨȧȢ ȐȖAȠȎȖȑȨ 
05  LIFT APPL SIGNALS  
06  ȚȗȚțȗȨȖȑȎ ȘșȑȋȗȍA 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

3. ɺʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʫʶ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ . ɿʜʝʩʴ ʚ 
ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʧʘʨʘʤʝʪʨʫʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ 12.04 ʉʀɻʅ 
ʇʆɼʂʃ DIO1. 

LOC         ȌșȜȘȘȤ            
Șȉș. 1 2 
12  ȍȑȚȓșȎțȖȤȎ ȋȞ/ȋȤȞ 
13  AȖAȔȗȌȗȋȤȎ ȋȞȗȍȤ 
15  ȉȖȉȔȗȌȗȋȤȎ ȋȤȞȗȍȤ 
16  ȚȑȚțȎȕA 
17  ȍȑȚȘȔȎȒ ȘȉȖȎȔȑ 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

    
4. ȋȤȊșȉțȥ 

ʅʘʞʤʠʪʝ  ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ 

ʪʨʝʙʫʝʤʫʶ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ ɺʳʙʝʨʠʪʝ 

ʧʘʨʘʤʝʪʨ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ .  
ʇʦʜ ʥʘʟʚʘʥʠʝʤ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʝʛʦ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ. 

LOC      Șȉ  șȉȕȎțșȤ              
1201  DIO1 ȓȗȖȝȑȌȜșȉȟ 
1202  DIO2 ȓȗȖȝȑȌȜșȉȟ 
1203  DIO3 ȓȗȖȝȑȌȜșȉȟ 
1204  ȚȑȌȖ ȘȗȍȓȔ DIO1  
        P.06.02.02  
ȋȤȒțȑ 00:00 ȑȐȕȎȖ. 

5. 
ȑȐȕȎȖ. 

ʅʘʞʤʠʪʝ .  

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                     
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 

                                             

Pointer  
                      
ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

 ɺʳʙʝʨʠʪʝ CONST ʢʥʦʧʢʘʤʠ   ʠ  .  ȍȉȔȎȎ 
6. ʅʘʞʤʠʪʝ  .  

  ʠ   

  ʠ   
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7. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʠ  ʟʘʜʘʡʪʝ ʜʣʷ 

ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ ʥʦʚʦʝ ʧʦʩʪʦʷʥʥʦʝ 

ʟʥʘʯʝʥʠʝ (TRUE ʠʣʠ FALSE). 

ȚȗȞș. 
8. Å ʏʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  . 

Å ɼʣʷ ʦʪʤʝʥʳ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  
ȗțȕȎȖȉ 

. 

ɺ ʧʝʨʝʯʥʝ ʧʘʨʘʤʝʪʨʦʚ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʦʚʦʝ 

ʟʥʘʯʝʥʠʝ. 
ȑȐȕȎȖȎȖ.Șȉș. 

                      
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 

                                              

Const  

                      
ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

LOC      ȑȐ  ȕȎȖȎȖ          .Șȉș.    

                      
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 

                                
C. FALSE              
[0]                      
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
1204 ȚȑȌȖ ȘȗȍȓȔ DIO1 

                                  
C.        TRUE      
[1]                      
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

LOC                     
ȘȉșȉȕȎțșȤ 
1201  DIO1 ȓȗȖȝȑȌȜșȉȟ 
1202  DIO2 ȓȗȖȝȑȌȜșȉȟ 
1203 DIO3 ȓȗȖȝȑȌȜșȉȟ 
1204  ȚȑȌȖ ȘȗȍȓȔ DIO1  

          C.TRUE 
ȋȤȒțȑ 00:00 ȑȐȕȎȖ. 

¤ ʆʪʢʘʟʳ 

ɺ ʨʝʞʠʤʝ çʆʪʢʘʟʳè ʤʦʞʥʦ: 

Å ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʨʝʜʳʩʪʦʨʠʶ ʦʪʢʘʟʦʚ ʧʨʠʚʦʜʘ; 

Å ʫʚʠʜʝʪʴ ʜʝʪʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʩʣʝʜʥʠʭ ʦʪʢʘʟʘʭ; 

Å ʟʘʧʫʩʢʘʪʴ, ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʚʦʜ, ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ 

ʠ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʩ ʤʝʩʪʥʦʛʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʥʘʦʙʦʨʦʪ. 

ʂʘʢ ʧʨʦʩʤʦʪʨʝʪʴ ʦʪʢʘʟʳ 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 
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LOC                      

 

ʐʘʛɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

  ʠ   

ʠ .   

1. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  
ȕȎȖȧ 

, ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʚʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʥʘʞʤʠʪʝ  
ȋȤȒțȑ 

ʢʥʦʧʢʫ  . 

LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   2 

ȘȉșȉȕȎțșȤ 
ȗțȓȉȐȤ ȋșȎȕȨ 
ȑ ȍȉțȉ ȋȤȒțȑ 
00:00 ȋȋȗȍ 

2. ʇʝʨʝʡʜʠʪʝ ʚ ʨʝʞʠʤ ʆʪʢʘʟʳ, ʚʳʙʨʘʚ ʚ ʤʝʥʶ  

ʧʫʥʢʪ ʆʊʂɸɿʓ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʠ  

ȋȋȗȍ  
ʠ ʥʘʞʘʚ .  

Å ɽʩʣʠ ʧʨʝʜʳʩʪʦʨʠʷ ʦʪʢʘʟʦʚ ʥʝ ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʪʢʘʟʘʭ, ʦʪʦʙʨʘʟʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʝʢʩʪ. 

Å ʇʨʠ ʥʘʣʠʯʠʠ ʧʨʝʜʳʩʪʦʨʠʠ ʦʪʢʘʟʦʚ ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʠʪʩʷ ʞʫʨʥʘʣ ʦʪʢʘʟʦʚ ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʛʦ 

ʧʦʩʣʝʜʥʝʛʦ. ʏʠʩʣʦ ʚ ʥʘʯʘʣʝ ʩʪʨʦʢʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʜ ʦʰʠʙʢʠ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʚ ʛʣʘʚʝ ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʤʦʞʥʦ ʥʘʡʪʠ ʧʨʠʯʠʥʫ 

ʢʘʞʜʦʛʦ ʦʪʢʘʟʘ ʠ ʩʧʦʩʦʙ ʝʛʦ ʫʩʪʨʘʥʝʥʠʷ. 

Å ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʪʢʘʟʝ ʚʳʙʝʨʠʪʝ ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  

ȑȖȝȗșȕ.  
ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  

Å ʇʨʦʩʤʦʪʨʠʪʝ ʪʝʢʩʪ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ    

ȋȤȒțȑ 
Å ʇʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʥʘʞʤʠʪʝ , 
ʯʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʵʢʨʘʥ. 

LOC      Țȗ  ȗȊȢȎȖȑȎ              

ȑȺȻȷȹȱȱ ȷȻȳȩȰȷȫ 
ȶȮ ȶȩȲȭȮȶȷ 

LOC        ȗțȓȉȐȤ             
1 
36:  ȘȗțȎșȨ ȘAȖȎȔȑ 
ȜȘșAȋȔ      
  29.04.08  10:45:58  

ȋȤȒțȑ 00:00 ȑȖȝȗșȕ. 

LOC      Șȗț               
ȎșȨ ȘAȖȎȔȑ ȜȘșAȋȔ 
TIME 
 10:45:58  
FAULT CODE 
 36  
FAULT CODE EXTENSION 
ȋȤȒțȑ 00:00  

. 
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ʂʘʢ ʩʙʨʦʩʠʪʴ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʪʢʘʟʘ ʧʦʷʚʣʷʝʪʩʷ ʪʝʢʩʪ ʩ 

ʝʛʦ ʦʧʠʩʘʥʠʝʤ. 

Å ʏʪʦʙʳ ʩʙʨʦʩʠʪʴ ʩʦʦʙʱʝʥʠʝ ʦʙ 
ʦʪʢʘʟʝ, ȚȊșȗȚ ʥʘʞʤʠʪʝ 
ʢʥʦʧʢʫ  . 

Å ɼʣʷ ʚʦʟʚʨʘʪʘ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʵʢʨʘʥ 

ʥʘʞʤʠʪʝ ȋȤȒțȑ 
ʢʥʦʧʢʫ . 

LOC                     
ȗțȓȉȐ 

ȗțȓȉȐ 36 ȘȗțȎșȨ 
ȘAȖȎȔȑ ȜȘșAȋȔ 

 ȚȊșȗȚ ȋȤȒțȑ 

¤ ɺʨʝʤʷ ʠ ʜʘʪʘ 

ɺ ʨʝʞʠʤʝ çɺʨʝʤʷ ʠ ʜʘʪʘè ʤʦʞʥʦ: 

Å ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ ʠʣʠ ʩʢʨʳʪʴ ʯʘʩʳ; 

Å ʠʟʤʝʥʠʪʴ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ; 

Å ʫʩʪʘʥʦʚʠʪʴ ʜʘʪʫ ʠ ʚʨʝʤʷ; 

Å ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ ʬʫʥʢʮʠʶ ʧʝʨʝʚʦʜʘ ʯʘʩʦʚ ʥʘ çʣʝʪʥʝʝè ʠ çʟʠʤʥʝʝè 

ʚʨʝʤʷ; 

Å ʟʘʧʫʩʢʘʪʴ, ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʚʦʜ, ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʠ 

ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʩ ʤʝʩʪʥʦʛʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʦʙʦʨʦʪ. 

ɺ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ACSM1 ʚʩʪʨʦʝʥ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ (ʙʘʪʘʨʝʷ), ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʯʘʩʦʚ, ʢʦʛʜʘ ʧʘʥʝʣʴ ʥʝ ʧʦʜʢʣʶʯʝʥʘ ʢ 

ʧʨʠʚʦʜʫ. 

ʂʘʢ ʦʪʦʙʨʘʟʠʪʴ/ʩʢʨʳʪʴ ʯʘʩʳ, ʠʟʤʝʥʠʪʴ ʬʦʨʤʘʪ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ, 

ʫʩʪʘʥʦʚʠʪʴ ʜʘʪʫ ʠ ʚʨʝʤʷ ʠ ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ 

ʯʘʩʦʚ ʥʘ ʟʠʤʥʝʝ ʠ ʣʝʪʥʝʝ ʚʨʝʤʷ 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  
ȕȎȖȧ 
, ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʚʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  

ȋȤȒțȑ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . 

LOC      ȌȔ  ȉȋȖȗȎ            
ȕȎȖȧ  3 

ȘȉșȉȕȎțșȤ 
ȗțȓȉȐȤ ȋșȎȕȨ 
ȑ ȍȉțȉ ȋȤȒțȑ 
00:00 ȋȋȗȍ 
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2. ɺʦʡʜʠʪʝ ʚ ʨʝʞʠʤ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ, ʚʳʙʨʘʚ ʚ 
ʤʝʥʶ ʧʫʥʢʪ ɺʈɽʄʗ ʀ ɼɸʊɸ ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʦʢ ȋȋȗȍ  
ʠ ʥʘʞʘʚ . 

LOC         ȋșȎȕȨ            
ȑ ȍȉțȉ 1 
ȗțȗȊșȉȏȎȖȑȎ ȠȉȚȗȋ 
ȝȗșȕȉț ȋșȎȕȎȖȑ 
ȝȗșȕȉț ȍȉțȤ 
ȜȚțȉȖȗȋȑțȥ ȋșȎȕȨ 
ȜȚțȉȖȗȋȑțȥ ȍȉțȜ 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

3. Å ʏʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ/ʩʢʨʳʪʴ ʯʘʩʳ, ʚʳʙʝʨʠʪʝ ʚ 

ʤʝʥʶ ʆʊʆɹʈɸɾɽʅʀɽ ʏɸʉʆɺ, ʥʘʞʤʠʪʝ  
ȋȤȊșȉțȥ 

, ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʦʢ  ʚʳʙʝʨʠʪʝ çʇʦʢʘʟʘʪʴ ʯʘʩʳ/ʋʙʨʘʪʴ 

ʯʘʩʳè ʠ  
ȋȤȊșȉțȥ ʥʘʞʤʠʪʝ  . 

ʏʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʥʘ ʧʨʝʜʳʜʫʱʠʡ 
ʵʢʨʘʥ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ  

ȋȤȒțȑ 

ʠʟʤʝʥʝʥʠʡ, ʥʘʞʤʠʪʝ  . 

Å ʏʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʬʦʨʤʘʪ ʚʨʝʤʝʥʠ, ʚʳʙʝʨʠʪʝ 

ʚ ʤʝʥʶ ʌʆʈʄɸʊ ɺʈɽʄɽʅʀ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  
ȋȤȊșȉțȥ 

 ʠ ʚʳʙʝʨʠʪʝ ʧʦʜʭʦʜʷʱʠʡ ʬʦʨʤʘʪ ʩ  
ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ   ʠ  . ʅʘʞʤʠʪʝ  

ȋȤȊșȉțȥ ʢʥʦʧʢʫ    ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 
ʠʟʤʝʥʝʥʠʡ  

ȗțȕȎȖȉ 
ʠʣʠ    ʜʣʷ ʠʭ ʦʪʤʝʥʳ. 

Å ʏʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʬʦʨʤʘʪ ʜʘʪʳ, ʚʳʙʝʨʠʪʝ 

ʚʤʝʥʶ ʌʆʈʄɸʊ ɼɸʊʓ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  
ȋȤȊșȉțȥ  ʠ ʚʳʙʝʨʠʪʝ ʧʦʜʭʦʜʷʱʠʡ 

ʬʦʨʤʘʪ.  
ȗȓ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ    ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʟʤʝ- 
ȗțȕȎȖȉ ʥʝʥʠʡ ʠʣʠ 

   ʜʣʷ ʠʭ ʦʪʤʝʥʳ. 

LOC         ȗțȗȊș           
. ȠȉȚȗȋ 1 
ȘȷȳȩȰȩȻɅ ɀȩȺɄ 
ȜȪȹȩȻɅ ɀȩȺɄ 

ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

LOC         ȝȗșȕȉț            
ȋșȎȕȎȖȑ 1 
24- Ƞ 
12- Ƞ 

ȗțȕȎȖȉ 00:00 ȋȤȊșȉțȥ 

LOC      ȝȗș   ȕȉț         
ȍȉțȤ    1 ȭȭ.ȵȵ.ȬȬ 
ȵȵ/ȭȭ/ȬȬ ȭȭ.ȵȵ.ȬȬȬȬ 
ȵȵ/ȭȭ/ȬȬȬȬ 

ȗțȕȎȖȉ 00:00 OK 

 

ʐʘʛ ɼʝʡʩʪʚʠʝ Å ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ, 

ʚʳʙʝʨʠʪʝ ʚ ʤʝʥʶ ȋȤȊșȉțȥ 
ʋʉʊɸʅʆɺʀʊʔ ɺʈɽʄʗ ʠ 
ʥʘʞʤʠʪʝ  

 ʋʩʪʘʥʦʚʠʪʝ ʯʘʩʳ ʩ ʧʦʤʦʱʴʶ 
ʢʥʦʧʦʢ   ʠ  

, ʧʦʜʪʚʝʨʜʠʪʝ ʚʳʙʦʨ ʥʘʞʘʪʠʝʤ 
ʢʥʦʧʢʠ   

ȗȓ 
. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ    ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ  
ȗțȕȎȖȉ ʠʟʤʝʥʝʥʠʡ ʠʣʠ    

ʜʣʷ ʠʭ ʦʪʤʝʥʳ. 

ʕʢʨʘʥ 

LOC      ȜȚ  țȉȖȗȋȑțȥ             
ȋșȎȕȨ  
                      
                      

          15 :41             
                      
                      

 ȗțȕȎȖȉ ȗȓ 

 

  ʠ   

  ʠ   

.  

ȗȓ 
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 Å ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʜʘʪʫ, ʚʳʙʝʨʠʪʝ ʚ ʤʝʥʶ  
ȋȤȊșȉțȥ 

 ʋʉʊɸʅʆɺʀʊʔ ɼɸʊʋ ʠ ʥʘʞʤʠʪʝ  .  
ɿʘʜʘʡʪʝ ʧʝʨʚʫʶ ʯʘʩʪʴ ʜʘʪʳ (ʜʝʥʴ ʠʣʠ ʤʝʩʷʮ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʬʦʨʤʘʪʘ),  
 ʧʦʣʴʟʫʷʩʴ ʢʥʦʧʢʘʤʠ   ʠ  , ʠ  

ȗȓ ʥʘʞʤʠʪʝ  . ʇʦʚʪʦʨʠʪʝ ʪʦ 
ʞʝ ʩʘʤʦʝ ʩʦ ʚʪʦʨʦʡ ʯʘʩʪʴʶ ʜʘʪʳ. ʇʦʩʣʝ 
ʪʦʛʦ ʢʘʢ ʙʫʜʝʪ  

ȗȓ ʫʩʪʘʥʦʚʣʝʥ 
ʛʦʜ, ʥʘʞʤʠʪʝ  . ʏʪʦʙʳ ʥʝ  

ȗțȕȎȖȉ 

ʩʦʭʨʘʥʷʪʴ ʠʟʤʝʥʝʥʠʷ, ʥʘʞʤʠʪʝ  . 

Å ʏʪʦʙʳ ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ ʬʫʥʢʮʠʶ 

ʧʝʨʝʚʦʜʘ ʯʘʩʦʚ ʥʘ ʣʝʪʥʝʝ/ʟʠʤʥʝʝ ʚʨʝʤʷ, 

ʚʳʙʝʨʠʪʝ ʚ  
ȋȤȊșȉțȥ 

ʤʝʥʶ ʃɽʊʅɽɽ ɺʈɽʄʗ ʠ ʥʘʞʤʠʪʝ  .  

ʅʘʞʘʪʠʝ ? ʚʳʚʦʜʠʪ ʧʦʜʩʢʘʟʢʫ, ʚ ʢʦʪʦʨʦʡ 

ʫʢʘʟʘʥʳ ʜʘʪʳ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʧʝʨʠʦʜʘ 

ʜʝʡʩʪʚʠʷ ʣʝʪʥʝʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʪʦʡ ʩʪʨʘʥʳ 

ʠʣʠ ʪʦʛʦ ʨʝʛʠʦʥʘ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʯʘʩʳ. ʇʨʦʩʤʦʪʨʠʪʝ ʪʝʢʩʪ ʩ 

ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʠ . ɼʣʷ 

ʚʦʟʚʨʘʪʘ ʥʘ  
ȋȤȒțȑ 

ʧʨʝʜʳʜʫʱʠʡ ʵʢʨʘʥ ʥʘʞʤʠʪʝ 
ʢʥʦʧʢʫ . 

Å ʏʪʦʙʳ ʦʪʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ 

ʯʘʩʦʚ ʥʘ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʚʳʙʝʨʠʪʝ çɺʳʢʣ.è  
ȋȤȊșȉțȥ 

ʠ ʥʘʞʤʠʪʝ 
. 

Å ʏʪʦʙʳ ʚʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ 

ʯʘʩʦʚ ʥʘ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʚʳʙʝʨʠʪʝ ʩʪʨʘʥʫ 

ʠʣʠ ʨʝʛʠʦʥ, ʧʦ ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʥʘʩʪʨʦ- 
ȋȤȊșȉțȥ 

ʠʪʴ ʯʘʩʳ, ʠ ʥʘʞʤʠʪʝ ʠ ʥʘʞʤʠʪʝ . Å ɼʣʷ 

ʚʦʟʚʨʘʪʘ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʵʢʨʘʥ ʙʝʟ  
ȋȤȒțȑ 

ʩʦʭʨʘʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʘʞʤʠʪʝ . 

LOC      ȜȚ  țȉȖȗȋȑțȥ             
ȍȉțȜ  
                      

      19 
.03.2008                 
     
                      
                      

 ȗțȕȎȖȉ 00:00 ȗȓ 

LOC         ȔȎțȖȎȎ            
ȋșȎȕȨ 1 
ȋɄȳȴ. 
ȎȋșȗȘȉ 
Țȡȉ 
ȉȫȺȻȹȩȴȱɈ 1  
ȉȫȺȻȹȩȴȱɈ 2 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

LOC      ȚȘș   ȉȋȓȉ             
ȎȋșȗȘȉ 
ȋȳȴ: ȸȷȺȴȮȭȶȮȮ 
ȫȷȺȳȹȮȺȮȶɅȮ ȵȩȹȻȩ 
ȋɄȳȴ: ȸȷȺȴȮȭȶȮȮ 
ȫȷȺȳȹȮȺȮȶɅȮ ȷȳȻɈȪȹɈ 
ȋȤȒțȑ 00:00 

   

¤ ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʈʝʞʠʤ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʥʦʩʘ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʦʜʥʦʛʦ ʧʨʠʚʦʜʘ ʚ ʜʨʫʛʦʡ ʠʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʟʝʨʚʥʦʡ 

ʢʦʧʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʦʜʘ. ɺʦʟʤʦʞʥʦ ʢʦʧʠʨʦʚʘʥʠʝ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʚʦʜʘ (ʚʢʣʶʯʘʷ ʜʦ 4 ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ) ʚ ʧʘʤʷʪʴ 
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ʧʘʥʝʣʠ. ɺʳʙʨʘʥʥʳʝ ʧʦʜʛʨʫʧʧʳ ʩʢʦʧʠʨʦʚʘʥʥʳʭ ʬʘʡʣʦʚ ʤʦʞʥʦ ʟʘʪʝʤ 

ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʪʦʪ ʞʝ ʧʨʠʚʦʜ ʠʣʠ ʥʘ ʜʨʫʛʦʡ ʧʨʠʚʦʜ ʧʦʜʭʦʜʷʱʝʛʦ ʪʠʧʘ. 

ɺ ʨʝʞʠʤʝ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ: 

Å ʩʢʦʧʠʨʦʚʘʪʴ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʚʦʜʘ ʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʠ ʉʆɿɼ ʈɽɿɽʈɺ ʂʆʇʀʖ. ʉʶʜʘ ʙʫʜʫʪ ʚʢʣʶʯʝʥʳ ʚʩʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʝ (ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʥʘʩʪʨʦʡʢʠ) ʧʘʨʘʤʝʪʨʳ, ʥʘʧʨʠʤʝʨ ʪʝ, ʯʪʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ; 

Å ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʘʡʣʘʭ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ SHOW BACKUP INFO. ʉʶʜʘ ʚʭʦʜʠʪ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʘʡʣʝ ʧʦʩʣʝʜʥʝʡ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʚʝʨʩʠʠ. ɼʘʥʥʘʷ ʦʧʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʧʨʠ ʧʝʨʝʥʦʩʝ ʬʘʡʣʦʚ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ 

ʥʘ ʜʨʫʛʦʡ ʧʨʠʚʦʜ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ RESTORE PARS ALL, ʪ. ʢ. ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʝʨʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʧʨʠʚʦʜʦʚ; 

Å ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʣʥʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʠʚʦʜʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʘʥʜʳ RESTORE PARS ALL. ʇʨʠ ʵʪʦʤ ʚ ʧʨʠʚʦʜ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʩʝ ʧʘʨʘʤʝʪʨʳ, ʚʢʣʶʯʘʷ ʚʥʫʪʨʝʥʥʠʝ, ʥʝ ʜʦʩʪʫʧʥʳʝ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʥʘʩʪʨʦʡʢʠ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʦʡ 

ʢʦʤʘʥʜʦʡ ʅɽ ʧʝʨʝʧʠʩʳʚʘʶʪʩʷ; 

ʇʨʠʤʝʯʘʥʠʝ. ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʬʫʥʢʮʠʶ ʪʦʣʴʢʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ ʠʣʠ ʜʣʷ ʧʝʨʝʥʦʩʘ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʩʦʚʤʝʩʪʠʤʳʝ ʩʠʩʪʝʤʳ. 

Å ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘ ʧʨʠʚʦʜʝ ʚʩʝ ʧʘʨʘʤʝʪʨʳ, ʢʨʦʤʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʚʠʛʘʪʝʣʝ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ RESTORE PARS NO-IDRUN; 

Å ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʚʠʛʘʪʝʣʝ ʥʘ ʧʨʠʚʦʜʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ 

RESTORE PARS IDRUN; 

Å ʚʦʩʩʪʘʥʦʚʠʪʴ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ 

RESTORE ALL USER SETS; 

Å ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘʙʦʨʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 1 ï 4 ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʘʥʜʳ RESTORE USER SET 1 ï RESTORE USER SET 4. 

ʂʘʢ ʚʳʧʦʣʥʠʪʴ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʀʥʬʦʨʤʘʮʠʷ ʦʙʦ ʚʩʝʭ ʬʫʥʢʮʠʷʭ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʩʪʨ. 49. 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 
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1. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  
ȕȎȖȧ 
, ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʚʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  

ȋȤȒțȑ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . 

LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   4 

ȗțȓȉȐȤ 
ȋșȎȕȨ ȑ ȍȉțȉ 
ȓȗȘȑș. Șȉș.  
ȋȤȒțȑ 00:00 ȋȋȗȍ 

2. ʇʝʨʝʡʜʠʪʝ ʢ ʬʫʥʢʮʠʠ çʂʦʧʠʨʦʚʘʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚè, ʚʳʙʨʘʚ ʝʝ ʚ ʤʝʥʶ ʂʆʇʀʈ. ʇɸʈ  

, ʟʘʪʝʤ ʥʘʞʤʠʪʝ  

LOC         ȓȗȘȑș           
. Șȉș  1 

MAKE BACKUP TO PANEL 
SHOW BACKUP INFO 
RESTORE PARS ALL 
RESTORE PARS NO- IDRUN 
RESTORE PARS IDRUN 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

3. ʏʪʦʙʳ ʩʢʦʧʠʨʦʚʘʪʴ ʚʩʝ ʧʘʨʘʤʝʪʨʳ (ʚʢʣʶʯʘʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ) ʩ ʧʨʠʚʦʜʘ ʥʘ 

ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʙʝʨʠʪʝ ʉʆɿɼ ʈɽɿɽʈɺ 

ʂʆʇʀʖ ʚ ʨʘʟʜʝʣʝ çʂʦʧʠʨ. ʧʘʨ.è ʧʨʠ ʧʦʤʦʱʠ  
ȋȤȊșȉțȥ 

ʢʥʦʧʦʢ   ʠ   ʠ ʥʘʞʤʠʪʝ .  
ʇʨʦʮʝʩʩ ʥʘʯʘʣʩʷ. ʏʪʦʙʳ ʧʨʝʨʚʘʪʴ 
ʧʨʦʮʝʩʩ, ȐȉȋȎșȡ. ʥʘʞʤʠʪʝ  . 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʧʠʨʦʚʘʥʠʷ ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ. ɼʣʷ  

ȗȓ 

ʚʦʟʚʨʘʪʘ ʚ ʤʝʥʶ çʂʦʧʠʨ. ʧʘʨè ʥʘʞʤʠʪʝ . 

LOC      ȓȗȘ   ȑș         
. Șȉș.    
Copying file 1/2                      
                      
                      
                      

                     
ȐȉȋȎșȡ. 00:00 

LOC      Țȗȗ   ȊȢȎȖȑȎ             
ȐȩȬȹȼȰȳȩ ȸȩȹȩȵȮȻȹȷȫ 
ȫɄȸȷȴȶȮȶȩ 

 ȗȓ 00:00  
4. ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʬʫʥʢʮʠʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 

ʚʳʙʝʨʠʪʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʝʡʩʪʚʠʝ (ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ RESTORE PARS ALL) ʚ ʤʝʥʶ çʂʦʧʠʨ. 

ʧʘʨ.è ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ . 

ȋȤȊșȉțȥ 
Å ʅʘʞʤʠʪʝ . ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 
ʥʘʯʘʣʦʩʴ. 

LOC      ȓȗȘ   ȑș        
. Șȉș.    3 
ȚȗȐȍ șȎȐȎșȋ ȓȗȘȑȧ 
SHOW BACKUP INFO 
RESTORE PARS ALL 
RESTORE PARS NO- IDRUN 
RESTORE PARS IDRUN 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Initializing param. 
restore operation  

00:00  

ʢʣʘʚʠʰʘʤʠ     ʠ   
.  

ȋȋȗȍ 

  ʠ   
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ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

 

Å ʇʨʦʚʝʨʷʝʪʩʷ ʚʝʨʩʠʷ ʠʥʪʝʨʬʝʡʩʘ 

ʢʦʧʠʨʦʚʘʥʠʷ. ʇʨʦʩʤʦʪʨʠʪʝ ʪʝʢʩʪ ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʦʢ  ʠ .  

CONT 
Å ɽʩʣʠ ʥʫʞʥʦ ʧʨʦʜʦʣʞʠʪʴ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  . 
ȗțȕȎȖȉ 
ʏʪʦʙʳ ʧʨʝʨʚʘʪʴ ʧʨʦʮʝʩʩ, ʥʘʞʤʠʪʝ . ɽʩʣʠ 

ʟʘʛʨʫʟʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʩʦʦʙʱʝʥʠʝ. 

Å ɿʘʛʨʫʟʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʨʠʚʦʜ 

ʧʝʨʝʟʘʧʫʩʢʘʝʪʩʷ. 

Å ʅʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ 

(ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ). 

Å ɿʘʛʨʫʟʢʘ ʟʘʢʦʥʯʝʥʘ. 

LOC         VER SION 
CHECK           1  
BACKUP INTERFACE VER 
       0.2  
       0.2  
       ȗȓ 
FIRMWARE VERSION 
ȗțȕȎȖȉ 00:00 CONT 

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Initializing param. 
restore operation  

00:00  

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Restarting drive  

00:00  

LOC      ȓȗȘ   ȑș        
. Șȉș.                         
ȐȩȬȹȼȰȱȻɅ/                      
ȫȷȺȺȻȩȶȷȫȱȻɅ                      
ȫȺȮ ȸȩȹȩȵȮȻȹɄ 
                                       
50% 
                      

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Finishing restore 
operation  

ʆʰʠʙʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʇʨʠ ʧʦʧʳʪʢʝ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫ 

ʨʘʟʥʳʤʠ ʚʝʨʩʠʷʤʠ ʇʆ ʧʨʠʚʦʜʘ, ʥʘ ʵʢʨʘʥʝ ʧʘʥʝʣʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʰʠʙʢʝ ʧʘʨʘʤʝʪʨʦʚ: 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 
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1. ʇʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʚ 
ʩʪʘʥʜʘʨʪʥʦʤ ʨʝʞʠʤʝ. 

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Initializing param. 
restore operation  

00:00  

2. ʇʨʦʚʝʨʷʝʪʩʷ ʚʝʨʩʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ. 
ʅʘ ʵʢʨʘʥʝ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚʝʨʩʠʠ 

ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝ 

ʦʜʠʥʘʢʦʚʳ. 

ʇʨʦʩʤʦʪʨʠʪʝ ʪʝʢʩʪ ʩ ʧʦʤʦʱʴʶ 
ʢʥʦʧʦʢ   ʠ  

. 
ʏʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  
ʏʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  

ȗțȕȎȖȉ 
. 

LOC      VER    CHECK           
1  
FIRMWARE VERSION 
     UMFI, 1460, 0,  
     UMFI, 1330, 0,  
           ȗȓ 
PRODUCT VARIANT  
ȗțȕȎȖȉ 00:00 CONT 

LOC      VER    CHECK           
2  
FIRMWARE VERSION 
PRODUCT VARIANT 
          2 
          2 
          ȗȓ  
ȗțȕȎȖȉ 00:00 CONT 

3. ɽʩʣʠ ʟʘʛʨʫʟʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ.  

Å ɿʘʛʨʫʟʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʨʠʚʦʜ 

ʧʝʨʝʟʘʧʫʩʢʘʝʪʩʷ. 

Å ʅʘ ʜʠʩʧʣʝʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ 
ʦʧʝʨʘʮʠʠ (ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 
ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ). 

LOC      ȓȗȘ   ȑș       
. Șȉș      
Initializing param. 
restore operation  

00:00  

LOC      ȓȗȘ   ȑș       
. Șȉș      
Restarting drive  

00:00  

LOC      ȓȗȘ   ȑș       
. Șȉș                          
Restoring/downloading                      
all parameters  
                                                            
50% 
                      

 
ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

.  
CONT 
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ȗțȕȎȖȉ 

 Å ɿʘʛʨʫʟʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

Å ɿʘʛʨʫʟʢʘ ʟʘʢʦʥʯʝʥʘ. 

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Restarting drive  

00:00  

LOC      ȓȗȘ   ȑș       
. Șȉș      
Finishing restore 
operation  

4. ʅʘ ʧʘʥʝʣʠ ʦʪʦʙʨʘʞʝʥ ʩʧʠʩʦʢ ʦʰʠʙʦʯʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  

. ʊʘʢʞʝ ʫʢʘʟʘʥʘ ʧʨʠʯʠʥʘ  
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʢʠ. 

LOC      PAR    ERRORS           
1  
6005*ȎȍȑȖȑȟȉ 
ȘȗȐȑȟȑȗȖ              
0           ?  
    VALUE MISSING 
6008*POS2 INT SCALE  
Ȍȗțȗȋ 00:00 ȑȐȕȎȖȎȖ 

LOC      PAR    ERRORS           
4  
22114*  
1313*ȓȗȖțșȗȔȥ AI 
         0000 bin  
     
 INCORRECT VALUE TYPE  
Ȍȗțȗȋ 00:00 ȑȐȕȎȖȎȖ 

5. ɺ ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ,  
ȑȐȕȎȖ. 

ʥʘʞʠʤʘʷ  ʧʨʠ 
ʧʦʷʚʣʝʥʠʠ ʢʦʤʘʥʜʳ 

ʀɿʄɽʅɽʅ.ʇɸʈ.  

ʇʘʨʘʤʝʪʨ 60.05 ɽɼʀʅʀʎɸ ʇʆɿʀʎʀʆʅ 

ʧʨʠʚʝʜʝʥ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ. 

ʀʟʤʝʥʠʪʝ ʧʘʨʘʤʝʪʨ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʨʘʟʜʝʣʝ 
ʇʘʨʘʤʝʪʨʳ ʥʘ ʩʪʨ. 38. 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
6005 ȎȍȑȖȑȟȉ ȘȗȐȑȟȑȗȖ 

                                           

ȗȪȷȹȷȻ 
[0]                      
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

6. ȚȗȞș. 
ʅʘʞʤʠʪʝ  , ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ. 

ʅʘʞʤʠʪʝ   , ʯʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʢ ʩʧʠʩʢʫ 
ʦʰʠʙʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
6005 ȎȍȑȖȑȟȉ ȘȗȐȑȟȑȗȖ 

                                           

ȌȹȩȭȼȺ 
[1]                      
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

  ʠ   
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ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

7. ɺʳʙʨʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ. 

ʂʦʛʜʘ ʠʩʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʫʜʝʪ  

Ȍȗțȗȋ 

ʟʘʢʦʥʯʝʥʦ, ʥʘʞʤʠʪʝ . 

LOC      PAR    
ERRORS           1  
6005*ȎȍȑȖȑȟȉ 
ȘȗȐȑȟȑȗȖ              
1           ?  
    VALUE MISSING 
6008*POS2 INT SCALE  
Ȍȗțȗȋ 00:00 ȑȐȕȎȖȎȖ 

ʇʦʧʳʪʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫ ʨʘʟʥʳʤʠ 

ʚʝʨʩʠʷʤʠ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 

ʇʨʠ ʧʦʧʳʪʢʘʭ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʚʝʨʩʠʷʤʠ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʥʘ ʧʘʥʝʣʠ ʧʦʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ: 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʇʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʚ 
ʩʪʘʥʜʘʨʪʥʦʤ ʨʝʞʠʤʝ. 

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Initializing param. 
restore operation  

00:00  

2. ʇʨʦʚʝʨʢʘ ʚʝʨʩʠʠ ʪʘʢʞʝ ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. 

ʅʘ ʵʢʨʘʥʝ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚʝʨʩʠʠ 

ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʥʝ ʦʜʠʥʘʢʦʚʳ. 

ʊʝʢʩʪ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  

. 

LOC      VER    CHECK           
1  
FIRMWARE VERSION 
     UMFI, 1460, 0,  
     UMFI, 1330, 0,  
           ȗȓ 
PRODUCT VARIANT  
ȗțȕȎȖȉ 00:00 CONT 

LOC      VER    CHECK           
2  
FIRMWARE VERSION 
PRODUCT VARIANT 
          2 
          2 
          ȗȓ  
ȗțȕȎȖȉ 00:00 CONT 

3. ɽʩʣʠ ʟʘʛʨʫʟʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʥʘ ʵʢʨʘʥʝ 
ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ. 

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Initializing param. 
restore operation  

00:00  

 

  ʠ   
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ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

 Å ɿʘʛʨʫʟʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʨʠʚʦʜ  
LOC      ȓȗȘ   ȑș        . Șȉș.     

 ʧʝʨʝʟʘʧʫʩʢʘʝʪʩʷ. Restarting drive  

00:00  

Å ʅʘ ʜʠʩʧʣʝʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ  
LOC      ȓȗȘ   ȑș        

. Șȉș.    ʦʧʝʨʘʮʠʠ (ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ                      

Restoring/downloading ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ).                     
user set 1                                                             
50% 

                      

 Å ɿʘʛʨʫʟʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

Å ɿʘʛʨʫʟʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʨʠʚʦʜ 

ʧʝʨʝʟʘʧʫʩʢʘʝʪʩʷ. 

Å ɿʘʛʨʫʟʢʘ ʟʘʢʦʥʯʝʥʘ. 

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Initializing param. 
restore operation  

00:00  

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Restarting drive  

00:00  

LOC      ȓȗȘ   ȑș        
. Șȉș.     
Finishing restore 
operation  

4. ʅʘ ʧʘʥʝʣʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʩʪ ʩ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʪ ʚ 
ʤʝʥʶ çʂʦʧʠʨ. ʧʘʨ.è. 

LOC      ȉȋ  ȉșȑȨ              

ȘșȎȍȜȘș 2036 
RESTORE 

ȋȤȒțȑ 
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ʇʦʧʳʪʢʘ ʟʘʛʨʫʟʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʨʘʟʥʳʤʠ ʚʝʨʩʠʷʤʠ 

ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 

ʇʨʠ ʧʦʧʳʪʢʘʭ ʟʘʛʨʫʟʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫ ʨʘʟʥʳʤʠ 

ʚʝʨʩʠʷʤʠ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ, ʥʘ ʧʘʥʝʣʠ ʧʦʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʦʙ 

ʦʪʢʘʟʘʭ: 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 
1. ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʇɸʈɸʄɽʊʈʓ, 

ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʨʘʟʜʝʣʝ ʇʘʨʘʤʝʪʨʳ ʥʘ ʩʪʨ. 38. 

ʅʘʙʦʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʨʫʞʘʝʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 16.09 ɺʓɹʆʈ 

ʇʆʃʔɿʆɺɸʊ. ɺʳʙʝʨʠʪʝ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ 16 

ʉʀʉʊɽʄɸ ʢʥʦʧʢʘʤʠ   ʠ  
. 

2. ɺʳʙʝʨʠʪʝ ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ 16, ʜʣʷ ʯʝʛʦ  
ȋȤȊșȉțȥ 

ʥʘʞʤʠʪʝ . ɺʳʙʝʨʠʪʝ ʧʘʨʘʤʝʪʨ 16.09 ɺʓɹʆʈ 

ʇʆʃʔɿʆɺɸʊ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʠ . ʇʦʜ 

ʥʘʟʚʘʥʠʝʤ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʝʛʦ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ. 

ȑȐȕȎȖ. 
3. ʅʘʞʤʠʪʝ  . 

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ   ʠ   

ʚʳʙʝʨʠʪʝ ʥʘʙʦʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪʩʷ ʟʘʛʨʫʟʠʪʴ.  

ȚȗȞș. 
 ʅʘʞʤʠʪʝ  . 

4. ʅʘ ʧʘʥʝʣʠ ʧʦʷʚʣʷʝʪʩʷ ʪʝʢʩʪ ʩ ʩʦʦʙʱʝʥʠʝʤ ʦʙ 

ʦʪʢʘʟʝ. 
LOC      ȌșȜ   ȘȘȤ         Șȉș.   1 6 
11  șȎȏȑȕ ȘȜȚȓ/ȚțȗȘ 
12  ȍȑȚȓșȎțȖȤȎ ȋȞ/ȋȤȞ 13 AȖAȔȗȌȗȋȤȎ 
ȋȞȗȍȤ 

15  ȉȖȉȔȗȌȗȋȤȎ ȋȤȞȗȍȤ 
16  ȚȑȚțȎȕA 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

    

LOC                     
ȘȉșȉȕȎțșȤ 
1603  ȘȉșȗȔȥ9901  
1604  ȋȗȚȚțȉȖ ȘȉșȉȕȎ 
1607 ȚȗȞș ȘȉșȉȕȎțșȗȋ 
1609  ȋȤȊȗș ȘȗȔȥȐȗȋȉț 
      ȖȎț ȍȎȒȚțȋȑȨ 
ȋȤȒțȑ 00:00 ȑȐȕȎȖȎȖ 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                     
1609 ȋȤȊȗș ȘȗȔȥȐȗȋȉț 

                      

ȖȮȻ ȭȮȲȺȻȫȱɈ  

                      
[1]                      
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

LOC      ȑȐ  ȕȎȖȎȖ          
.Șȉș.    
                      
1609 ȋȤȊȗș ȘȗȔȥȐȗȋȉț 

                                           

ȐȩȬȹȼȰ ȶȩȺȻ1 
[2]                      
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

LOC                     
ȗțȓȉȐ 

ȗțȓȉȐ 310 
  USERSET LOAD 
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ȚȊșȗȚ ȋȤȒțȑ 

1. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ȕȎȖȧ 
, ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʚʳʚʦʜʘ; 

ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  
ȋȤȒțȑ 

 ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  . 

2. ɺʦʡʜʠʪʝ ʚ ʨʝʞʠʤ ʢʦʧʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʳʙʨʘʚ ʚ ʤʝʥʶ ʧʫʥʢʪ ʂʆʇʀʈ. ʇɸʈ ʩ ʧʦʤʦʱʴʶ  
ȋȋȗȍ ʢʥʦʧʦʢ 

  ʠ   ʠ ʥʘʞʘʚ  . 

3. ɺ ʤʝʥʶ çʂʦʧʠʨ. ʧʘʨ.è ʚʳʙʝʨʠʪʝ ʢʦʤʘʥʜʫ SHOW 

BACKUP INFO ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʦʢ  ʠ  
ȋȤȊșȉțȥ 

, ʟʘʪʝʤ ʥʘʞʤʠʪʝ  . ʅʘ ʵʢʨʘʥʝ 

ʧʦʷʚʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʚʦʜʝ, ʩ 

ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʩʦʭʨʘʥʝʥʳ ʚ ʨʝʟʝʨʚʥʦʡ 

ʢʦʧʠʠ: 

BACKUP INTERFACE VER: ʚʝʨʩʠʷ ʬʦʨʤʘʪʘ 

ʬʘʡʣʘ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ  

FIRMWARE VERSION: ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʨʩʠʠ 

ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 

UMFI: ʚʩʪʨʦʝʥʥʦʝ ʇʆ ʧʨʠʚʦʜʘ ACSM1 

1330: ʚʝʨʩʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ (ʥʘʧʨʠʤʝʨ, 1.330) 

0: ʚʝʨʩʠʷ ʦʙʥʦʚʣʝʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 

PRODUCT VARIANT: 1: ACSM1 Speed 

                                    2: ACSM1 Motion 

ʀʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ 

  ʠ  . 

4. ɼʣʷ ʚʦʟʚʨʘʪʘ ʚ ʤʝʥʶ 

çʂʦʧʠʨ. ʧʘʨ.è ʥʘʞʤʠʪʝ 

ȋȤȒțȑ . 
LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   4 

ȗțȓȉȐȤ 

ȋșȎȕȨ ȑ ȍȉțȉ 
ȓȗȘȑș. Șȉș. 
ȋȤȒțȑ 00:00 ȋȋȗȍ 

LOC      ȓȗȘ   ȑș        
. Șȉș.    2 
ȚȗȐȍ șȎȐȎșȋ ȓȗȘȑȧ 
RESTORE PARS ALL 
SHOW BACKUP INFO 
RESTORE PARS NO- IDRUN 
RESTORE PARS IDRUN 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

LOC      ȓȗȘ   .          
ȑȖȝȗșȕ.    
BACKUP INTERFACE VER 
 0.2  
 0.2  
FIRMWARE VERSION  
 UMFI, 1330, 0, ȋȤȒțȑ 
00:00  

LOC      ȓȗȘ   .          
ȑȖȝȗșȕ.    
FIRMWARE VERSION  
 UMFI, 1330, 0,  
 UMFI, 1330, 0,  
PRODUCT VARIANT 
 2 ȋȤȒțȑ 00:00 

ʂʘʢ ʧʨʦʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 
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LOC         ȓȗȘȑș           . Șȉș.
  1 
ȚȗȐȍ șȎȐȎșȋ ȓȗȘȑȧ 
SHOW BACKUP INFO 

RESTORE PARS ALL 
RESTORE PARS NO- IDRUN 
RESTORE PARS IDRUN 
ȋȤȒțȑ 00:00 ȋȤȊșȉțȥ 

¤ ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʟʘʜʘʥʠʷ 

ɺ ʨʝʞʠʤʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʟʘʜʘʥʠʷ ʤʦʞʥʦ: 

Å ʪʦʯʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʤʝʩʪʥʦʛʦ ʟʘʜʘʥʠʷ; 

Å ʟʘʧʫʩʢʘʪʴ, ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʚʦʜ, ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʠ 

ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʩ ʤʝʩʪʥʦʛʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʦʙʦʨʦʪ. 

ʀʟʤʝʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (LOC), ʧʨʠ ʵʪʦʤ 

ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ ʤʝʩʪʥʦʛʦ ʟʘʜʘʥʠʷ. 

ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ɽʩʣʠ ʧʘʥʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʚ ʩʪʨʦʢʝ 
ʩʦʩʪʦʷʥʠʷ ʚʳʩʚʝʯʠʚʘʝʪʩʷ REM), ʧʝʨʝʡʜʠʪʝ ʚ 
ʨʝʞʠʤ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʚ ʩʪʨʦʢʝ 
ʩʦʩʪʦʷʥʠʷ ʚʳʩʚʝʯʠʚʘʝʪʩʷ LOC), ʥʘʞʘʚ ʢʥʦʧʢʫ 
LOC

REM . ɺ ʨʝʞʠʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʠʟʤʝʥʝʥʠʝ ʟʘʜʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ. ʇʨʠ ʧʦʧʳʪʢʝ 
ʚʚʦʜʘ ʢʦʤʘʥʜʳ ʀɿʄ ɿɸɼɸʅʀʗ ʚ ʨʝʞʠʤʝ 
ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ. 

REM      Țȗȗ   ȊȢȎȖȑȎ             
Reference editing 
enabled only in 
local control mode  

00:00  

2. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  
ȕȎȖȧ 
, ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʚʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  

ȋȤȒțȑ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . 

LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   5 

ȋșȎȕȨ ȑ ȍȉțȉ 

ȓȗȘȑș. Șȉș.  

ȑȐȕ ȐȉȍȉȖȑȨ 
ȋȤȒțȑ 00:00 ȋȋȗȍ 
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3. ɺʦʡʜʠʪʝ ʚ ʨʝʞʠʤ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʥʠʷ, ʚʳʙʨʘʚ ʚ  
ʤʝʥʶ ʧʫʥʢʪ ʀɿʄ ɿɸɼɸʅʀʗ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  

ȋȋȗȍ  
ʠ   ʠ ʥʘʞʘʚ ʢʥʦʧʢʫ . 

LOC      ȑȐ  ȕ           
ȐȉȍȉȖȑȨ    
                      

   +                    

0000,00  ȷȪȵȱȶ 
                      
                      
ȗțȕȎȖȉ 00:00 ȍȉȔȎȎ 

4. ɺʳʙʝʨʠʪʝ ʥʘʜʣʝʞʘʱʠʡ ʟʥʘʢ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  
ȍȉȔȎȎ 

  ʠ   ʠ ʥʘʞʤʠʪʝ 
 . ɺʳʙʝʨʠʪʝ  
ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʥʦʧʢʘʤʠ  ʠ , ʧʨʠʯʝʤ ʧʦʩʣʝ 

ʚʳʙʦʨʘ ʢʘʞʜʦʛʦ ʯʠʩʣʘ ʥʘʞʠʤʘʡʪʝ  
ȍȉȔȎȎ ʢʥʦʧʢʫ . ɽʩʣʠ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ 
ʯʠʩʣʦ ʥʝ ʚʳʙʨʘʥʦ, ʢʫʨʩʦʨ, ʫʢʘʟʳʚʘʶʱʠʡ 
ʠʟʤʝʥʷʝʤʦʝ ʯʠʩʣʦ, ʧʝʨʝʜʚʠʥʝʪʩʷ ʥʘ ʦʜʥʫ 
ʧʦʟʠʮʠʶ ʚʧʨʘʚʦ. 

LOC      ȑȐ  ȕ          
ȐȉȍȉȖȑȨ     
                      

                -
1250,0 0          
ȷȪȵȱȶ 
                      
                     
ȗțȕȎȖȉ 00:00 ȚȗȞș. 

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

5. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʩʣʝʜʥʝʝ ʯʠʩʣʦ ʚʳʙʨʘʥʦ,  
ȚȗȞș. ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

 . ʇʝʨʝʡʜʠʪʝ ʚ ʨʝʞʠʤ  
ȋȤȒțȑ ʚʳʚʦʜʘ, 

ʥʘʞʘʚ ʢʥʦʧʢʫ  . ɺʳʙʨʘʥʥʦʝ 
ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 
ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ. 

LOC                     
- 1250,00  

             
49.10  Ȍȿ 

             
0.50  A 

             
10.7  % ȖȉȘș. 00:00 
ȕȎȖȧ 

¤ ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʚʦʜʝ 

ɺ ʨʝʞʠʤʝ çʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʚʦʜʝè ʤʦʞʥʦ: 
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Å ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʚʦʜʝ, 

Å ʟʘʧʫʩʢʘʪʴ, ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʚʦʜ, ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʠ 

ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʩ ʤʝʩʪʥʦʛʦ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʦʙʦʨʦʪ. 

ʂʘʢ ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʚʦʜʝ  

ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

1. ʇʝʨʝʡʜʠʪʝ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  
ȕȎȖȧ 
, ʝʩʣʠ ʧʨʠʚʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʚʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟ  

ȋȤȒțȑ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . 

LOC      ȌȔ  ȉȋȖȗȎ            
ȕȎȖȧ  6 

ȓȗȘȑș. Șȉș. 

ȑȐȕ ȐȉȍȉȖȑȨ  

ȑȖȝ ȗ ȘșȑȋȗȍȎ 
ȋȤȒțȑ 00:00 ȋȋȗȍ 

2. ɺʦʡʜʠʪʝ ʚ ʨʝʞʠʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʠʚʦʜʝ, ʚʳʙʨʘʚ ʚ ʤʝʥʶ ʧʫʥʢʪ ʀʅʌ ʆ  

ʇʈʀɺʆɼɽ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ  ʠ  
ȋȋȗȍ 
ʥʘʞʘʚ . 

LOC      ȑȖȝ              
ȗ ȘșȑȋȗȍȎ   
DRIVE NAME 
 -  
țȑȘ Șșȑȋȗȍȉ  
 ACSM1 Motion  
DRIVE MODEL 
ȋȤȒțȑ 00:00 

  ʠ   
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ʐʘʛ ɼʝʡʩʪʚʠʝ ʕʢʨʘʥ 

3. ʅʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʚʦʜʝ. 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ  

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʥʦʧʢʘʤʠ  ʠ 
 .  
ʇʨʠʤʝʯʘʥʠʝ. ʆʪʦʙʨʘʞʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʚʝʨʩʠʠ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʧʨʠʚʦʜʘ. 

DRIVE NAME: ʠʤʷ ʧʨʠʚʦʜʘ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʚ 

ʫʪʠʣʠʪʝ ʧʦ ʧʫʩʢʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ DriveStudio. 

ʊʀʇ ʇʈʀɺʆɼɸ: ʪʠʧ ʠʩʧʦʣʥʝʥʠʷ ʧʨʠʚʦʜʘ, 

ʥʘʧʨʠʤʝʨ ACSM1 Speed ʠʣʠ ACSM1 Motion. 

DRIVE MODEL: ʪʠʧʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʨʠʚʦʜʘ 

(ʢʦʜ) ɺɽʈʉʀʗ ʇʈ.ʆɹɽʉʇ.: ʩʤ. ʩʪʨ. 57. 

SOLUTION PROGRAM: ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʘʢʪʠʚʥʦʡ DriveSPC ʧʨʦʛʨʘʤʤʝ. 

STANDARD LIBRARY: ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʨʩʠʠ 

ʩʪʘʥʜʘʨʪʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ. 

TECHNOLOGY LIBRARY: ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ. ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʨʩʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ. 

POWER UNIT SERNO: ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʙʣʦʢʘ 

ʧʠʪʘʥʠʷ (JPU). 

MEM UNIT HW SERNO: ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, 

ʧʨʠʩʚʦʝʥʥʳʡ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʣʦʢʘ ʧʘʤʷʪʠ 

(JMU). 

MEM UNIT CONFIG SERNO: ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, 

ʧʨʠʩʚʦʝʥʥʳʡ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʙʣʦʢʘ 

ʧʘʤʷʪʠ (JMU). 
ȋȤȒțȑ 

ɼʣʷ ʚʦʟʚʨʘʪʘ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ 
ʥʘʞʤʠʪʝ . 

LOC      ȑȖȝ              
ȗ ȘșȑȋȗȍȎ   
ȋȎșȚȑȨ Șș.ȗȊȎȚȘ.  
UMFI, 1330, 0,  
SOLUTION PROGRAM 
 -  
STANDARD LIBRARY 
ȋȤȒțȑ 00:00 



ɿʘʧʫʩʢ   67 

 

4 ɿʘʧʫʩʢ 

 

ʆʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʳ 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʦʧʠʩʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ: 

Å ʂʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʫʩʢ ʧʨʠʚʦʜʘ ʦʧʠʩʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʠʚʦʜʘ ACSM1 ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. ʉʶʜʘ ʚʢʣʶʯʝʥ ʤʠʥʠʤʘʣʴʥʳʡ ʩʧʠʩʦʢ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ 

ʣʠʬʪʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ.  

Å ʂʘʢ ʚʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ ʦʧʠʩʳʚʘʝʪ 

ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 

ʇʨʠʚʦʜ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥ ʩ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʇʂ DriveStudio. ɼʘʣʝʝ ʦʧʠʩʘʥʳ ʧʨʦʮʝʜʫʨʳ ʟʘʧʫʩʢʘ ʩ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦʜʨʦʙʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʘʥʝʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʛʣʘʚʝ 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ACSM1. ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ DriveStudio ʧʨʠʚʝʜʝʥʳ ʚ 

ʈʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ DriveStudio (DriveStudio user manual, ʢʦʜ ʘʥʛʣ. ʚʝʨʩʠʠ 

3AFE68749026). 

ʂʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʫʩʢ ʧʨʠʚʦʜʘ 

ɺ ʧʨʦʮʝʜʫʨʫ ʟʘʧʫʩʢʘ ʚʭʦʜʷʪ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʧʨʠ 

ʧʝʨʚʦʤ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʘ (ʥʘʧʨʠʤʝʨ, ʚʚʦʜ ʜʘʥʥʳʭ ʜʚʠʛʘʪʝʣʷ). ʇʦʩʣʝ 

ʧʝʨʚʦʛʦ ʟʘʧʫʩʢʘ ʧʨʠʚʦʜ ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ 

ʬʫʥʢʮʠʡ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʥʘʯʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ, ʧʨʦʮʝʜʫʨʫ ʟʘʧʫʩʢʘ 

ʤʦʞʥʦ ʧʦʚʪʦʨʠʪʴ. 

ʇʦʤʠʤʦ ʟʘʧʫʩʢʘ ʧʨʠʚʦʜʘ, ʚ ʧʨʦʮʝʜʫʨʫ ʟʘʧʫʩʢʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

Å ʚʚʦʜ ʜʘʥʥʳʭ ʜʚʠʛʘʪʝʣʷ ʠ ʚʳʧʦʣʥʝʥʠʝ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ; 

Å ʥʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʩ ʵʥʢʦʜʝʨʦʤ/ʨʝʟʦʣʚʝʨʦʤ; 

Å ʥʘʩʪʨʦʡʢʘ ʬʫʥʢʮʠʠ ʵʢʩʪʨʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ ʠ ʬʫʥʢʮʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (STO); 
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Å ʥʘʩʪʨʦʡʢʘ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʝʤ; 

Å ʥʘʩʪʨʦʡʢʘ ʧʨʝʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʚʦʜʘ; 

Å ʥʘʩʪʨʦʡʢʘ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ ʧʦ ʧʝʨʝʛʨʝʚʫ; 

Å ʥʘʩʪʨʦʡʢʘ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ:  

- ʫʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ/ʦʩʪʘʥʦʚʦʤ; 

- ʫʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ; 

- ʩʙʨʦʩ ʦʪʢʘʟʘ ʚʨʫʯʥʫʶ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘ; 

- ʚʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ; 

- ʚʳʙʦʨ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ; 

- ʚʳʙʦʨ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ; - ʚʳʙʦʨ ʟʥʘʯʝʥʠʷ ʨʳʚʢʘ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʚʳʜʘʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʣʠ ʩʠʛʥʘʣ ʦʪʢʘʟʘ, ʦʙʨʘʪʠʪʝʩʴ ʢ 

ʛʣʘʚʝ ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʛʜʝ ʦʧʠʩʘʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʠ 

ʤʝʨʳ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. ɽʩʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʥʝ ʠʩʯʝʟʘʝʪ, ʦʪʩʦʝʜʠʥʠʪʝ ʛʣʘʚʥʳʡ 

ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʠ ʧʦʜʦʞʜʠʪʝ 5 ʤʠʥʫʪ, ʯʪʦʙʳ ʨʘʟʨʷʜʠʣʠʩʴ ʢʦʥʜʝʥʩʘʪʦʨʳ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʮʝʧʠ, ʘ ʟʘʪʝʤ ʧʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠʚʦʜʘ ʠ ʜʚʠʛʘʪʝʣʷ. 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʥʘʯʘʪʴ ʨʘʙʦʪʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ 

ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠʯʢʝ ʜʚʠʛʘʪʝʣʷ ʠ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʵʥʢʦʜʝʨʘ. 

ʊʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʂ ʚʳʧʦʣʥʝʥʠʶ ʟʘʧʫʩʢʘ ʧʨʠʚʦʜʘ ʜʦʧʫʩʢʘʶʪʩʷ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʵʣʝʢʪʨʠʢʠ. 
ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʠʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʋʢʘʟʘʥʠʷ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʧʝʨʚʳʭ ʩʪʨʘʥʠʮʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

 
ʇʨʦʚʝʨʴʪʝ ʧʨʘʚʠʣʴʥʦʩʪʴ ʤʦʥʪʘʞʘ. ʉʤ. ʢʦʥʪʨʦʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʦʧʝʨʘʮʠʡ ʧʨʦʚʝʨʢʠ 
ʤʦʥʪʘʞʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʫʩʢ ʜʚʠʛʘʪʝʣʷ ʥʝ ʚʣʝʯʝʪ ʥʠʢʘʢʦʡ ʦʧʘʩʥʦʩʪʠ.  
ʆʩʚʦʙʦʜʠʪʝ ʣʝʙʝʜʢʫ ʣʠʬʪʘ ʦʪ ʪʷʛʦʚʳʭ ʪʨʦʩʦʚ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 
Å ʚʦ ʚʨʝʤʷ ʧʫʩʢʘ ʧʨʠʚʦʜʘ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʦʙʳʯʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʧʨʦʛʦʥ ʜʚʠʛʘʪʝʣʷ (99.13 ʊʀʇ ʀɼɽʅʊʀʌ ɼɺʀɻ = ʅʦʨʤ ʨʝʞʠʤ); 
Å ʚʦ ʚʨʝʤʷ ʧʫʩʢʘ ʧʨʠʚʦʜʘ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʫʧʨʦʱʝʥʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʜʚʠʛʘʪʝʣʷ (99.13 ʊʀʇ ʀɼɽʅʊʀʌ ɼɺʀɻ = ʋʧʨʦʱ 

ʨʝʞʠʤ); 
Å ʚʦ ʚʨʝʤʷ ʧʫʩʢʘ ʧʨʠʚʦʜʘ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʘʚʪʦʬʘʟʠʨʦʚʢʫ ʩ ʚʨʘʱʝʥʠʝʤ 

(11.07 ʈɽɾ ɸɺʊʆʌɸɿʀʈ = ɺʨʘʱʝʥʠʝ). 
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ɺʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ, ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʇʦʜʢʣʶʯʠʪʝ ʢ ʧʨʠʚʦʜʫ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʧʦʜʢʣʶʯʝʥʠʠ ʧʨʠʚʝʜʝʥʘ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʘʧʧʘʨʘʪʥʳʤ 

ʩʨʝʜʩʪʚʘʤ. 

 ɺʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʨʠʚʦʜʘ.  7-ʩʝʛʤʝʥʪʥʳʡ ʜʠʩʧʣʝʡ: 
ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʘʢʪʠʚʠʨʫʝʪʩʷ 7-ʩʝ 

 ʛʤʝʥʪʥʳʡ ʜʠʩʧʣʝʡ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ JCU ʠ ʥʘ  - > 
ʧʘʥʝʣʠ ʧʦʷʚʠʪʩʷ ʵʢʨʘʥ ʨʝʞʠʤʘ Output (ʩʧʨʘʚʘ)  

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ: 
REM                     
0,00  ȷȪȵȱȶ 

             
0.00  Ȍȿ 

             
0.00  A 

             
0.0  % 

 ȖȉȘș. ȕȎȖȧ 

ʇʨʠʤʝʯʘʥʠʝ. ʅʘ ʵʢʨʘʥʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ (2021 ʅɽʊ ɼAʅʅʓʍ  
ɼɺʀɻAʊɽʃʗ) ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʥʝ ʙʫʜʫʪ ʚʚʝʜʝʥʳ ʜʘʥʥʳʝ  

ʜʚʠʛʘʪʝʣʷ. ʕʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʦʨʤʘʣʴʥʦ. 
ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʢʣʶʯʝʥʠʠ ʨʝʞʠʤʘ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʝʨʝʡʜʠʪʝ ʚ 

ʨʝʞʠʤ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʜʣʷ ʯʝʛʦ ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ LOC REM ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. ʈʝʞʠʤ 

ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʘʜʧʠʩʴʶ 

LOC ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʵʢʨʘʥʘ.  
ɺ ʜʚʫʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʭ ʚ ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʵʢʨʘʥʘ  
ʦʪʦʙʨʘʞʘʝʪʩʷ ʬʫʥʢʮʠʷ ʜʚʫʭ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ 

ʢʥʦʧʦʢ  ʠ . ʉʦʜʝʨʞʠʤʦʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʦʪʦʙʨʘʞʘʝʤʳʭ ʧʫʥʢʪʦʚ ʤʝʥʶ. 

ɼʣʷ ʚʭʦʜʘ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʥʘʞʤʠʪʝ ȕȎȖȧ .  

ɺ ʣʶʙʦʤ ʤʝʥʶ ʚʳʜʝʣʷʝʪʩʷ ʪʨʝʙʫʝʤʳʡ ʧʫʥʢʪ.  
ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʥʦʚʳʡ ʚʳʙʦʨ, ʥʘʞʠʤʘʡʪʝ ʢʥʦʧʢʠ  

ʠ ; ʧʦʜʪʚʝʨʜʠʪʝ ʚʳʙʦʨ ʥʘʞʘʪʠʝʤ ȋȋȗȍ . 
LOC                     0,00  ȷȪȵȱȶ 

             0.00  Ȍȿ 

             
0.00  A 

             
0.0  % 
ȖȉȘș. ȕȎȖȧ 

LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   1 

ȘȉșȉȕȎțșȤ 
ȗțȓȉȐȤ ȋșȎȕȨ 
ȑ ȍȉțȉ 
ȋȤȒțȑ ȋȋȗȍ 
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ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

 
ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ ʚʳʜʝʣʠʪʝ ʇɸʈɸʄɽʊʈʓ ʠ  

ȋȋȗȍ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ  . 

Å ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʛʨʫʧʧ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʴʟʫʡʪʝʩʴ 

ʢʥʦʧʢʘʤʠ   ʠ  . ɺʳʜʝʣʠʪʝ ʛʨʫʧʧʫ ʠ  
ȋȤȊșȉțȥ ʥʘʞʤʠʪʝ , ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ 

ʧʘʨʘʤʝʪʨʳ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. Å ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ 
ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʚʳʜʝʣʠʪʝ ȑȐȕȎȖȎȖ. ʵʪʦʪ 
ʧʘʨʘʤʝʪʨ ʠ ʥʘʞʤʠʪʝ . 
Å ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ  
 ʢʥʦʧʢʘʤʠ   ʠ  . (ʇʨʠ ʠʟʤʝʥʝʥʠʠ  
ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʧʦʣʴʟʫʡʪʝʩʴ 

ʢʥʦʧʢʦʡ ɼɸʃɽɽ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ 

ʛʨʫʧʧʦʡ ʧʘʨʘʤʝʪʨʦʚ, ʘʣʬʘʚʠʪʥʳʤ ʫʢʘʟʘʪʝʣʝʤ 

ʠ ʥʘʩʪʨʦʡʢʘʤʠ ʙʠʪʦʚ) 
ȚȗȞș. 

Å ʏʪʦʙʳ ʧʨʠʥʷʪʴ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ, 

ʥʘʞʤʠʪʝ , ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʧʨʝʞʥʝʝ ʟʥʘʯʝʥʠʝ 

ð ʥʘʞʤʠʪʝ  
ȗțȕȎȖȉ 

. 
Å ʏʪʦʙʳ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʝʨʥʫʪʴʩʷ ʥʘ ȗțȕȎȖȉ 

ʧʨʝʜʳʜʫʱʠʡ ʫʨʦʚʝʥʴ, ʥʘʞʤʠʪʝ  ʠʣʠ  
ȋȤȒțȑ 

. 

 

ʇʨʠʤʝʯʘʥʠʷ 
ʇʦʜʨʦʙʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ 
ʨʘʟʜʝʣʘʭ: 
Å ʂʘʢ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨ ʠ ʠʟʤʝʥʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʘ ʩʪʨ. 38.  
Å ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ-ʫʢʘʟʘʪʝʣʝʡ ʟʥʘʯʝʥʠʷ ʥʘ ʩʪʨ. 39. 
Å ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ, ʯʪʦʙʳ ʦʥ ʫʢʘʟʳʚʘʣ ʟʥʘʯʝʥʠʝ 

ʙʠʪʘ ʜʨʫʛʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʩʪʨ. 41. 
Å ʂʘʢ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ 
ʨʘʚʥʳʤ 0 (False) ʠʣʠ 1 (True) ʥʘ ʩʪʨ. 43. 

ʀʟʤʝʥʝʥʠʝ ʷʟʳʢʘ 

 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʪʝʢʩʪ ʚʳʚʦʜʠʪʩʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 
ʷʟʳʢʝ. ʗʟʳʢ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

99.01 ɺʓɹʆʈ ʗɿʓʂɸ 

ɺʚʦʜ ʜʘʥʥʳʭ ʜʚʠʛʘʪʝʣʷ 

 
ɺʳʙʝʨʠʪʝ ʪʠʧ ʜʚʠʛʘʪʝʣʷ: ʘʩʠʥʭʨʦʥʥʳʡ ʠʣʠ 
ʜʚʠʛʘʪʝʣʴ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. 

99.04 ʊʀʇ ɼɺʀɻɸʊɽʃʗ 
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ɺʳʙʝʨʠʪʝ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ. DTC 
(ʧʨʷʤʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ) 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 
ʣʠʬʪʘ. ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

99.05 ʈɽɾʀʄ ʋʇʈ ɼɺʀɻɸʊ 
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Å ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ 
ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ: ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

1/6 Ŀ I2n ï 2 Ŀ I2n ʧʨʠʚʦʜʘ (0 ï 2 Ŀ I2nd, ʝʩʣʠ 
ʧʘʨʘʤʝʪʨ 99.05 ʈɽɾʀʄ ʋʇʈ ɼɺʀɻɸʊ = 
ʉʢʘʣʷʨʥʦʝ). ɺʩʣʫʯʘʝ ʧʨʠʚʦʜʦʚ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 
ʜʚʠʛʘʪʝʣʷʤʠ ʩʤ. ʨʘʟʜʝʣ ʇʨʠʚʦʜʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 
ʜʚʠʛʘʪʝʣʷʤʠ ʥʘ ʩʪʨ. 67. 

99.06 ʅʆʄʀʅ ʊʆʂ ɼɺʀɻɸʊ 

 
Å ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷ 

ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ: 1/6 Ŀ UN ï 2 Ŀ UN
 

ʧʨʠʚʦʜʘ. (UN ð ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ 

ʢʘʞʜʦʤ ʜʠʘʧʘʟʦʥʝ ʥʦʤʠʥʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʪ. 

ʝ. 480 ɺ ʧʝʨ. ʪʦʢʘ ʜʣʷ ACSM1-04). 
ɺ ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ: 

ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʥʘʧʨʷʞʝʥʠʝ BackEMF (ʦʙʨʘʪʥʘʷ ʕɼʉ) (ʧʨʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ). 

ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʟʘʜʘʝʪʩʷ ʚ ʚʦʣʴʪʘʭ ʟʘ ʦʙ/ʤʠʥ, 

ʥʘʧʨʠʤʝʨ 60 ɺ ʟʘ 1000 ʦʙ/ʤʠʥ, ʪʦ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 3000 ʦʙ/ʤʠʥ ʨʘʚʥʦ 3Ŀ60 ɺ 

= 180 ɺ. 
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʦʤʠʥʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʥʝ ʨʘʚʥʦ ʟʥʘʯʝʥʠʶ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (EDCM), 

ʫʢʘʟʳʚʘʝʤʦʤʫ ʥʝʢʦʪʦʨʳʤʠ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ 

ʜʚʠʛʘʪʝʣʝʡ.  
ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ, 
ʨʘʟʜʝʣʠʚ ʥʘʧʨʷʞʝʥʠʝ EDCM ʥʘ 1,7 (ʢʚʘʜʨʘʪʥʳʡ 
ʢʦʨʝʥʴ ʠʟ 3). 

99.07 ʅʆʄʀʅ ʅɸʇʈ ɼɺʀɻ 

 
Å ʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʜʚʠʛʘʪʝʣʷ 
ɼʠʘʧʘʟʦʥ: 5,0 ï 500,0 ɻʮ. ɺ ʩʣʫʯʘʝ ʧʨʠʚʦʜʦʚ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʩʤ. ʨʘʟʜʝʣ ʇʨʠʚʦʜʳ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʥʘ ʩʪʨ. 67. 
ɺ ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ: 

ɽʩʣʠ ʯʘʩʪʦʪʘ ʜʚʠʛʘʪʝʣʷ ʥʝ ʫʢʘʟʘʥʘ ʥʘ ʝʛʦ 

ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠʯʢʝ, ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ 

ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
f = n Ĭ p / 60, ʛʜʝ p = ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ, ʘ n = 
ʥʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. 

99.08 ʅʆʄʀʅ ʏɸʉʊ ɼɺʀɻ 

 
Å ʥʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 
ɼʠʘʧʘʟʦʥ: 0 ï 30000 ʦʙ/ʤʠʥ ɺ ʩʣʫʯʘʝ ʧʨʠʚʦʜʦʚ ʩ 
ʥʝʩʢʦʣʴʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʩʤ. ʨʘʟʜʝʣ ʇʨʠʚʦʜʳ ʩ 
ʥʝʩʢʦʣʴʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʥʘ ʩʪʨ. 67. 

99.09 ʅʆʄʀʅ ʉʂʆʈ ɼɺʀɻ 
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Å ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ 
ɼʠʘʧʘʟʦʥ: 0,00 ï 10000,00 ʢɺʪ. ɺ ʩʣʫʯʘʝ ʧʨʠʚʦʜʦʚ 
ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʩʤ. ʨʘʟʜʝʣ ʇʨʠʚʦʜʳ 
ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʥʘ ʩʪʨ. 67. 

99.10 ʅʆʄʀʅ ʄʆʑʅ ɼɺʀɻ 
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 Å ʥʦʤʠʥʘʣʴʥʳʡ cos ʜʚʠʛʘʪʝʣʷ (ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʜʚʠʛʘʪʝʣʷʤ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ) ʇʨʠ 

ʟʘʜʘʥʠʠ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʣʫʯʰʘʷ 

ʪʦʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʞʠʤʝ DTC. ɽʩʣʠ ʵʪʦ 

ʟʥʘʯʝʥʠʝ ʥʝ ʫʢʘʟʘʥʦ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʜʚʠʛʘʪʝʣʷ, 

ʠʩʧʦʣʴʟʫʡʪʝ ʟʥʘʯʝʥʠʝ 0 (ʪ. ʝ. ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ). 
ɼʠʘʧʘʟʦʥ: 0,00 ï 1,00. 

99.11 ʅʆʄʀʅ COS ʌ ɼɺʀɻ 

 
Å ʥʦʤʠʥʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ 

ʇʨʠ ʟʘʜʘʥʠʠ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʣʫʯʰʘʷ ʪʦʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʞʠʤʝ DTC. ɽʩʣʠ 

ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʝ ʫʢʘʟʘʥʦ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʜʚʠʛʘʪʝʣʷ, 

ʠʩʧʦʣʴʟʫʡʪʝ ʟʥʘʯʝʥʠʝ 0 (ʪ. ʝ. ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ). 
ɼʠʘʧʘʟʦʥ: 0,000 ï 2147483,647 ʅÅʤ.  

99.12 ʅʆʄʀʅ ʄʆʄɽʅ 
ɼɺʀɻ 

 
ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʜʚʠʛʘʪʝʣʷ ʟʘʜʘʥʳ, 
ʚʳʜʘʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʀɼɽʅʊʀʌʀʂɸʎ 
ʇʈʆɻʆʅ, ʩʦʦʙʱʘʶʱʝʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʚʳʧʦʣʥʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ: 
ʀɼɽʅʊʀʌʀʂɸʎ ʇʈʆɻʆʅ 

ʇʨʠʚʦʜʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʢʘʩʘʝʪʩʷ ʪʦʣʴʢʦ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʢ ʧʨʠʚʦʜʫ 
ʧʦʜʢʣʶʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʚʠʛʘʪʝʣʝʡ. 

 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʜʚʠʛʘʪʝʣʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʢʦʣʴʞʝʥʠʝ (ʪʦʣʴʢʦ ʜʣʷ ʘʩʠʥʭʨʦʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ), ʦʜʠʥʘʢʦʚʦʝ ʥʦʤʠʥʘʣʴʥʦʝʥʘʧʨʷʞʝʥʠʝ ʠ 

ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ ʧʦʣʶʩʦʚ. ɽʩʣʠ ʜʘʥʥʳʭ ʜʚʠʛʘʪʝʣʷ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʝʛʦ ʠʟʛʦʪʦʚʠʪʝʣʝʤ, ʥʝ ʜʦʩʪʘʪʦʯʥʦ, 

ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʩʣʝʜʫʶʱʠʤʠ ʬʦʨʤʫʣʘʤʠ ʜʣʷ 

ʨʘʩʯʝʪʘ ʩʢʦʣʴʞʝʥʠʷ ʠ ʯʠʩʣʘ ʧʦʣʶʩʦʚ: 

ѵf--------------

--N Ν 60Ѹ p = Intѷ nN Ѻ 

 

 

ns = 

 

  

f N 60 Ν 

p 
------------

------ 



76   ɿʘʧʫʩʢ 

 

  

 
s = 

nS ï nN 
----------------- Ν 

nS 
100% 

 

 ʛʜʝ p = ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ (= ʯʠʩʣʦ ʧʦʣʶʩʦʚ 
ʜʚʠʛʘʪʝʣʷ / 2) fN = ʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ 
ʜʚʠʛʘʪʝʣʷ, ɻʮ nN = ʥʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 
ʜʚʠʛʘʪʝʣʷ, ʦʙ/ʤʠʥ s = ʩʢʦʣʴʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷ, % 
nS = ʩʠʥʭʨʦʥʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʦʙ/ʤʠʥ 
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ʋʩʪʘʥʦʚʠʪʝ ʩʫʤʤʫ ʥʦʤʠʥʘʣʴʥʳʭ ʪʦʢʦʚ 
ʜʚʠʛʘʪʝʣʝʡ. 

99.06 ʅʆʄʀʅ ʊʆʂ ɼɺʀɻɸʊ 

 
ʋʩʪʘʥʦʚʠʪʝ ʥʦʤʠʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ 
ʜʚʠʛʘʪʝʣʝʡ. ɿʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ 
ʦʜʠʥʘʢʦʚʳʤʠ 

99.08 ʅʆʄʀʅ ʏɸʉʊ ɼɺʀɻ 

 
ʋʩʪʘʥʦʚʠʪʝ ʩʫʤʤʫ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ. 
ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ ʙʣʠʟʢʠ ʜʨʫʛ 
ʢ ʜʨʫʛʫ ʠʣʠ ʦʜʠʥʘʢʦʚʳ, ʘ ʥʦʤʠʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʩʢʦʨʦʩʪʠ ʥʝʤʥʦʛʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʜʣʷ ʧʘʨʘʤʝʪʨʘ 
99.09 ʅʆʄʀʅ ʉʂʆʈ ɼɺʀɻ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 
ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʩʢʦʨʦʩʪʝʡ 
ʜʚʠʛʘʪʝʣʝʡ. 

99.10 ʅʆʄʀʅ ʄʆʑʅ ɼɺʀɻ 
99.09 ʅʆʄʀʅ ʉʂʆʈ ɼɺʀɻ 

ɺʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 

 
ɽʩʣʠ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʘ ʧʠʪʘʝʪʩʷ ʦʪ 
ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ (ʢʘʢ ʫʢʘʟʘʥʦ ʚ 
ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ), 
ʫʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 95.01 CTRL UNIT 
SUPPLY ʨʘʚʥʳʤ ɺʥʝʰ ʠʩʪ24ɺ. 

95.01 CTRL UNIT SUPPLY 

ɺʥʝʰʥʠʡ ʩʝʪʝʚʦʡ ʜʨʦʩʩʝʣʴ 

 
ɽʩʣʠ ʧʨʠʚʦʜ ʦʩʥʘʱʝʥ ʚʥʝʰʥʠʤ ʩʝʪʝʚʳʤ 

ʜʨʦʩʩʝʣʝʤ (ʫʢʘʟʘʥʦ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ 

ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ), ʫʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ  
95.02 ɼʈʆʉʉɽʃʔ ʨʘʚʥʳʤ ɼɸ.  

95.02 ɼʈʆʉʉɽʃʔ 

ʊʝʧʣʦʚʘʷ ʟʘʱʠʪʘ ʜʚʠʛʘʪʝʣʷ (1) 

 
ɺʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ ʨʝʘʢʮʠʠ ʧʨʠʚʦʜʘ ʚ ʩʣʫʯʘʝ 
ʦʙʥʘʨʫʞʝʥʠʷ ʧʝʨʝʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ. 

45.01 ɸʂʊ ʊɽʄʇ ɿɸʑ ɼɺ 

 
ɺʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ: 
ʪʝʧʣʦʚʫʶ ʤʦʜʝʣʴ ʠʣʠ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. 
ʇʦʜʢʣʶʯʝʥʠʷ ʮʝʧʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 
ʜʚʠʛʘʪʝʣʷ ʦʧʠʩʘʥʳ ʚ ʨʘʟʜʝʣʝ ɼʘʪʯʠʢʠ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʩʪʨ. 129. 

45.02 ʉʇ ʀɿʄɽʈ ʊɽʄʇ ɼɺ 

ʀɼɽʅʊ ʇʈʆɻʆʅ (ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʜʚʠʛʘʪʝʣʷ) 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ɺʦ ʚʨʝʤʷ ʥʦʨʤʘʣʴʥʦʛʦ ʠʣʠ ʫʧʨʦʱʝʥʥʦʛʦ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ, 
ʩʦʩʪʘʚʣʷʶʱʝʡ 50ï100 % ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ. ʇɽʈɽɼ ɺʓʇʆʃʅɽʅʀɽʄ 
ʀɼɽʅʊʀʌʀʂɸʎʀʆʅʅʆɻʆ ʇʈʆɻʆʅɸ ʅɽʆɹʍʆɼʀʄʆ ʋɹɽɼʀʊʔʉʗ ɺ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʕʊʆʁ ʆʇɽʈɸʎʀʀ! 
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ʇʨʠʤʝʯʘʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʦ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʮʝʧʠ 
ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʙʳʣʠ ʟʘʤʢʥʫʪʳ.  
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ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ 

ʧʨʦʚʝʨʴʪʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ.  
ɺʦ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ Normal 
(ʅʦʨʤʘʣʴʥʳʡ) ʠʣʠ Reduced (ʋʧʨʦʱʝʥʥʳʡ) 
ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʘʝʪʩʷ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ 

ʚʳʭʦʜʥʳʭ ʬʘʟ U2, V2 

ʠ W2 ʧʨʠʚʦʜʘ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʢʣʝʤʤʘʤ ʜʚʠʛʘʪʝʣʷ:  

ʧʨʷʤʦʝ 
ʚʨʘʱʝʥʠʝ 

ʦʙʨʘʪʥʦʝ 
ʚʨʘʱʝʥʠʝ 

 
ɺʳʙʝʨʠʪʝ ʩʧʦʩʦʙ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʚʠʛʘʪʝʣʷ 

(ʧʘʨʘʤʝʪʨ 99.13 ʊʀʇ ʀɼɽʅʊʀʌ ɼɺʀɻ). ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ 

ʜʚʠʛʘʪʝʣʷ ʧʨʠʚʦʜ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʧʫʩʢʝ ʧʨʠʚʦʜʘ. 
ʇʨʠʤʝʯʘʥʠʷ 
Å ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ 

ʚ ʨʝʞʠʤʝ Normal (ʅʦʨʤʘʣʴʥʳʡ) ʠʣʠ Reduced 

(ʋʧʨʦʱʝʥʥʳʡ) ʚʘʣ ʜʚʠʛʘʪʝʣʷ ɼʆʃɾɽʅ 

ʚʨʘʱʘʪʴʩʷ ʩʚʦʙʦʜʥʦ ʩ ʤʦʤʝʥʪʦʤ ʥʘʛʨʫʟʢʠ < 10 

%. ɼʣʷ ʜʚʠʛʘʪʝʣʷ ʩ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʦʤ ʵʪʦ 

ʦʛʨʘʥʠʯʝʥʠʝ ʜʝʡʩʪʚʫʝʪ ʪʘʢʞʝ ʠ ʚ ʩʣʫʯʘʝ 

ʚʳʙʦʨʘ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʚ ʨʝʞʠʤʝ 

Standstill (ɹʝʟ ʚʨʘʱʝʥʠʷ). 
Å ʄʝʭʘʥʠʯʝʩʢʠʡ ʪʦʨʤʦʟ ʥʝ ʫʧʨʘʚʣʷʝʪʩʷ 

ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʦʥʘ.   
ʆʙʝʩʧʝʯʴʪʝ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ 

ʩʥʷʪʠʝ ʪʦʨʤʦʟʘ ʚʦ ʚʨʝʤʷ ʥʦʨʤʘʣʴʥʦʛʦ ʠʣʠ 

ʫʧʨʦʱʝʥʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ, 

ʘʪʘʢʞʝ ʧʨʠ ʘʚʪʦʬʘʟʠʨʦʚʢʝ. 
Å ɽʩʣʠ ʧʘʨʘʤʝʪʨ 99.05 ʈɽɾʀʄ ʋʇʈ ɼɺʀɻɸʊ = 

ʉʢʘʣʷʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʦʥʘ ʥʝʚʦʟʤʦʞʥʦ. 
ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʨʝʞʠʤ 
NORMAL ID (ʥʦʨʤʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 
ʧʨʦʛʦʥ). 

99.13 ʊʀʇ ʀɼɽʅʊʀʌ ɼɺʀɻ 
11.07 ʈɽɾ ɸɺʊʆʌɸɿʀʈ 
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 ʈʝʞʠʤ REDUCED ID (ʫʧʨʦʱʝʥʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ) ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ 

ʚʤʝʩʪʦ ʨʝʞʠʤʘ ʥʦʨʤʘʣʴʥʦʛʦ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ, ʝʩʣʠ ʜʣʷ ʩʥʷʪʠʷ 

ʪʦʨʤʦʟʘ ʪʨʝʙʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʤʘʛʥʠʪʥʳʡ 

ʧʦʪʦʢ (ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʩ ʢʦʥʠʯʝʩʢʠʤ 

ʨʦʪʦʨʦʤ). 
ʈʝʞʠʤ STANDSTILL ID (ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 
ʧʨʦʛʦʥ ʧʨʠ ʥʝʧʦʜʚʠʞʥʦʤ ʜʚʠʛʘʪʝʣʝ) ʩʣʝʜʫʝʪ 
ʚʳʙʠʨʘʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʳʧʦʣʥʠʪʴ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʚ ʥʦʨʤʘʣʴʥʦʤ ʠʣʠ 
ʫʧʨʦʱʝʥʥʦʤ ʨʝʞʠʤʝ ʥʝʚʦʟʤʦʞʥʦ (ʜʚʠʛʘʪʝʣʴ 
ʥʝʚʦʟʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ ʦʪ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ). 
ɸɺʊʆʌɸɿʀʈʆɺʂɸ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ ʪʦʣʴʢʦ 
ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʚ ʨʝʞʠʤʝ 
ʥʦʨʤʘʣʴʥʦʤ/ʫʧʨʦʱʝʥʥʦʤ/ʥʘ ʥʝʧʦʜʚʠʞʥʦʤ 
ʜʚʠʛʘʪʝʣʝ (ʅʦʨʤ ʨʝʞʠʤ/ ʋʧʨʦʱ ʨʝʞʠʤ/ɹʝʟ 
ʚʨʘʱʝʥʠʷ). ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʩʣʝ 
ʪʦʛʦ, ʢʘʢ ʥʘ ʜʚʠʛʘʪʝʣʝ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ 
ʙʳʣ ʜʦʧʦʣ-ʥʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥ/ʟʘʤʝʥʝʥ 
ʘʙʩʦʣʶʪʥʳʡ ʵʥʢʦʜʝʨ, ʨʝʟʦʣʚʝʨ ʠʣʠ ʵʥʢʦʜʝʨ 
ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʟʘʥʦʚʦ ʚʳʧʦʣʥʷʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʚ 
ʨʝʞʠʤʝ ʅʦʨʤ ʨʝʞʠʤ/ʋʧʨʦʱ ʨʝʞʠʤ/ɹʝʟ 
ʚʨʘʱʝʥʠʷ. ʇʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʝʞʠʤʘʭ 
ʘʚʪʦʬʘʟʠʨʦʚʢʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʧʠʩʘʥʠʠ 
ʧʘʨʘʤʝʪʨʘ 11.07 ʈɽɾ ɸɺʊʆʌɸɿʀʈ, ʘ ʪʘʢʞʝ ʚ 
ʨʘʟʜʝʣʝ ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʥʘ ʩʪʨ. 138. 
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ʇʨʦʚʝʨʴʪʝ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʚʦʜʘ. ɺʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʦʥʘ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʨʘʚʠʣʘ: 
Å 20.05 ʄɸX ʊʆʂ > 99.06 ʅʆʄʀʅ ʊʆʂ ɼɺʀɻɸʊ. 
ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʞʠʤʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʠ 

ʫʧʨʦʱʝʥʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ 

ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 
Å 20.01 ʄɸʍ ʉʂʆʈʆʉʊʔ > 50 % ʦʪ ʩʠʥʭʨʦʥʥʦʡ 
ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ; 

Å 20.02 ʄIN ʉʂʆʈʆʉʊʔ < 0; 
Å ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ > 66 % ʦʪ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ 99.07 ʅʆʄʀʅ ʅɸʇʈ ɼɺʀɻɸʊ; 
Å 20.06 ʄɸX ʄʆʄɽʅʊ > 100 % (ʪʦʣʴʢʦ ʜʣʷ 
ʨʝʞʠʤʘ ʥʦʨʤʘʣʴʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 
ʧʨʦʛʦʥʘ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ); 

Å 20.06 ʄɸX ʄʆʄɽʅʊ < 30 % (ʜʣʷ ʘʩʠʥʭʨʦʥʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ ʚ ʨʝʞʠʤʝ ʫʧʨʦʱʝʥʥʦʛʦ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʠ ʜʚʠʛʘʪʝʣʝʡ ʩ 
ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ). 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʥʝʦʙʭʦʜʠʤʦ 
ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ʧʨʠʤʝʥʝʥʠʝʤ. 
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ʏʪʦʙʳ ʥʘʯʘʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ, 

ʟʘʧʫʩʪʠʪʝ ʜʚʠʛʘʪʝʣʴ, ʥʘʞʘʚ   (ʢʥʦʧʢʫ 
ʇʋʉʂ). 
ʇʨʠʤʝʯʘʥʠʝ. ɼʦʣʞʝʥ ʙʳʪʴ ʘʢʪʠʚʠʨʦʚʘʥ ʩʠʛʥʘʣ 
çʈʘʟʨʝʰʝʥʠʝ ʨʘʙʦʪʳè. 

10.88 ʀʉʊ ʈɸɿʈ ʈɸɹʆʊʓ 

 ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʦʙʦʟʥʘʯʘʝʪʩʷ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʀɼɽʅʊʀʌʀʂɸʎ ʇʈʆɻʆʅ ʠ 
ʚʨʘʱʘʶʱʠʤʩʷ ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʘ 7-ʩʝʛʤʝʥʪʥʦʤ 
ʵʢʨʘʥʝ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ: 
ʀɼɽʅʊʀʌʀʂɸʎ ʇʈʆɻʆʅ 

7-ʩʝʛʤʝʥʪʥʳʡ ʵʢʨʘʥ: 

ʚʨʘʱʘʶʱʝʝʩʷ 
ʠʟʦʙʨʘʞʝʥʠʝ 

 
ɺ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʬʦʨʤʠʨʫʝʪʩʷ 
ʩʠʛʥʘʣ ʦʪʢʘʟʘ ʆʐʀɹʂA ʀɼɽʅʊ ɼɺʀɻɸʊɽʃ.  

ʆʪʢʘʟ: ʆʐʀɹʂA ʀɼɽʅʊ  
ɼɺʀɻɸʊɽʃ 

ʀʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩ ʵʥʢʦʜʝʨʦʤ/ʨʝʟʦʣʚʝʨʦʤ 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʥʘ ʦʩʥʦʚʝ 

ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ. 
ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ FEN-xx ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 
ʨʘʟʲʝʤ 1 ʠʣʠ 2 ʧʨʠʚʦʜʘ ʚʳʧʦʣʥʠʪʝ ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʫʢʘʟʘʥʠʷ. ʇʨʠʤʝʯʘʥʠʝ. 
ʋʩʪʘʥʦʚʢʘ ʜʚʫʭ ʦʜʥʦʪʠʧʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʝʡ ʵʥʢʦʜʝʨʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

 
ɺʳʙʝʨʠʪʝ ʠʩʧʦʣʴʟʫʝʤʳʡ ʵʥʢʦʜʝʨ/ʨʝʟʦʣʚʝʨ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ 
ʦʧʠʩʘʥʠʠ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 90 ʄʆɼʋʃʔ 
ʕʅʂʆɼɽʈA ʥʘ ʩʪʨ. 242. 

90.01 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1 
90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 

 
ɿʘʜʘʡʪʝ ʜʨʫʛʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ 
ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ: 
Å ʧʘʨʘʤʝʪʨʳ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ (ʛʨʫʧʧʘ 91, 

ʩʤ. ʩʪʨ. 242); 
Å ʧʘʨʘʤʝʪʨʳ ʨʝʟʦʣʚʝʨʘ (ʛʨʫʧʧʘ 92, ʩʤ. ʩʪʨ. 248); 
Å ʧʘʨʘʤʝʪʨʳ ʠʤʧʫʣʴʩʥʦʛʦ ʵʥʢʦʜʝʨʘ (ʛʨʫʧʧʘ 93, 
ʩʤ. ʩʪʨ. 249). 

91.01 ï 91.31 
92.01 ï 92.03 
93.01 ï 93.13 

 
ʉʦʭʨʘʥʠʪʝ ʥʦʚʳʝ ʥʘʩʪʨʦʡʢʠ ʚ ʇɿʋ, ʚʳʙʨʘʚ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 16.07 ʉʆʍʈ ʇɸʈɸʄɽʊʈʆɺ ʟʥʘʯʝʥʠʝ 
ʉʦʭʨʘʥʠʪʴ. 

16.07 ʉʆʍʈ ʇɸʈɸʄɽʊʈʆɺ 

 
ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ, 

ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ  
ʇɸʈɸʄ ʕʅʂ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ 
ʂʦʥʬʠʛʫʨʘʮʠʷ. 

90.10 ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ 
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ʇʨʦʚʝʨʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʵʥʢʦʜʝʨʦʤ/ʨʝʟʦʣʚʝʨʦʤ 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ FEN-xx ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʘʟʲʝʤ 1 ʠʣʠ 2 ʧʨʠʚʦʜʘ ʚʳʧʦʣʥʠʪʝ ʧʨʠʚʝʜʝʥʥʳʝ ʥʠʞʝ ʫʢʘʟʘʥʠʷ.  
ʇʨʠʤʝʯʘʥʠʝ. ʋʩʪʘʥʦʚʢʘ ʜʚʫʭ ʦʜʥʦʪʠʧʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʝʡ ʵʥʢʦʜʝʨʘ  

ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 
ʋʩʪʘʥʦʚʠʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 22.01 ʈɽɾʀʄ ʆʉ 

ʇʆ ʉʂʆʈ ʟʥʘʯʝʥʠʝ ɺʳʯʠʩʣʝʥʥʘʷ. 
22.01 ʈɽɾʀʄ ʆʉ ʇʆ 

ʉʂʆʈ 
ɺʚʝʜʠʪʝ ʥʝʙʦʣʴʰʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ 

(ʥʘʧʨʠʤʝʨ, 3 % ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 

ʜʚʠʛʘʪʝʣʷ).  
ɿʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʚʝʜʝʥʦ ʥʘ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʀɿʄ ɿɸɼɸʅʀʗ 

ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ.  
ȗțȕȎȖȉ 

ʅʝʩʢʦʣʴʢʦ ʨʘʟ ʥʘʞʤʠʪʝ , ʧʦʢʘ ʥʝ ʧʦʧʘʜʝʪʝ ʚ 

ʛʣʘʚʥʦʝ ʤʝʥʶ, ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ ʀɿʄ ɿɸɼɸʅʀʗ ʠ  
ȋȋȗȍ 

ʥʘʞʤʠʪʝ  . 

ʇʦʜʨʦʙʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ ʂʘʢ 

ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ ʥʘ ʩʪʨ. 58. 

ɿʘʧʫʩʪʠʪʝ ʜʚʠʛʘʪʝʣʴ, ʥʘʞʘʚ ʢʥʦʧʢʫ   (ʇʋʉʂ). 

ɺʝʨʥʠʪʝʩʴ ʚ ʨʘʟʜʝʣ ʇɸʈɸʄɽʊʈʓ. ɺʳʙʝʨʠʪʝ  
ȋȋȗȍ 

ʇɸʈɸʄɽʊʈʓ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʠ ʥʘʞʤʠʪʝ  .  
ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʦʞʠʜʘʝʤʘʷ ʩʢʦʨʦʩʪʴ (01.14  
ʉʂʆʈ ʈɸʉʏɽʊʅ) ʨʘʚʥʘ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ  
(01.08 ʉʂʆʈ ʕʅʂʆɼɽʈ 1 / 01.10 ʉʂʆʈ ʕʅʂʆɼɽʈ 

2). ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʨʘʟʣʠʯʘʪʴʩʷ, ʧʨʦʚʝʨʴʪʝ 

ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʘ ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ. 
ʇʦʜʩʢʘʟʢʘ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 

(ʩ ʘʙʩʦʣʶʪʥʳʤ ʠʣʠ ʠʤʧʫʣʴʩʥʳʤ ʵʥʢʦʜʝʨʦʤ) 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʩʭʦʜʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚ 2 ʨʘʟʘ, ʧʨʦʚʝʨʴʪʝ 

ʥʘʩʪʨʦʡʢʫ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʫʣʴʩʘʮʠʠ  
(91.01 ʀʄʇ ʅɸ ʆɹʆʈʆʊ / 

93.01 ʀʄʇ/ʆɹ  
ʕʅʂʆɼɽʈɸ1 / 93.11 ʀʄʇ/ʆɹ 

ʕʅʂʆɼɽʈɸ2). 
LOC      ȌȔ  ȉȋȖȗȎ           
ȕȎȖȧ   5 

ȋșȎȕȨ ȑ ȍȉțȉ 

ȓȗȘȑș. Șȉș.  

ȑȐȕ ȐȉȍȉȖȑȨ 
ȋȤȒțȑ ȋȋȗȍ 

01.14 ʉʂʆʈ ʈɸʉʏɽʊʅ 
01.08 ʉʂʆʈ. ʕʅʂʆɼɽʈ 1  
01.10 ʉʂʆʈ ʕʅʂʆɼɽʈ 2  
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ɽʩʣʠ ʚʳʙʨʘʥʦ ʧʨʷʤʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ, 

ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ 

ʩʢʦʨʦʩʪʠ (01.08 ʉʂʆʈ. ʕʅʂʆɼɽʈ 1 / 01.10 ʉʂʆʈ. 

ʕʅʂʆɼɽʈ 2) ʧʦʣʦʞʠʪʝʣʴʥʦʝ: 
Å ɽʩʣʠ ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʘʝʪʩʷ ʚ ʧʨʷʤʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʩʠʛʥʘʣ ʬʘʢʪʠʯʝʩʢʦʡ 

ʩʢʦʨʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʪʦ ʧʝʨʝʧʫʪʘʥʘ 

ʬʘʟʠʨʦʚʢʘ ʠʤʧʫʣʴʩʥʦʛʦ ʵʥʢʦʜʝʨʘ. 
Å ɽʩʣʠ ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʘʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʩʠʛʥʘʣ ʬʘʢʪʠʯʝʩʢʦʡ 

ʩʢʦʨʦʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʪʦ ʥʝʧʨʘʚʠʣʴʥʦ 

ʧʦʜʢʣʶʯʝʥ ʢʘʙʝʣʴ ʜʚʠʛʘʪʝʣʷ. 
ʀʟʤʝʥʠʪʝ ʧʦʜʢʣʶʯʝʥʠʝ: 
ʆʪʩʦʝʜʠʥʠʪʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʠ ʧʦʜʦʞʜʠʪʝ 

5 ʤʠʥʫʪ, ʧʦʢʘ ʨʘʟʨʷʜʷʪʩʷ ʢʦʥʜʝʥʩʘʪʦʨʳ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʮʝʧʠ. ɺʳʧʦʣʥʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʠʟʤʝʥʝʥʠʷ. ɺʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʠ ʩʥʦʚʘ ʟʘʧʫʩʪʠʪʝ 

ʜʚʠʛʘʪʝʣʴ. ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʥʘʯʝʥʠʡ 

ʦʞʠʜʘʝʤʦʡ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ. 
ɽʩʣʠ ʟʘʜʘʥʦ ʦʙʨʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ, 

ʪʦ ʠ ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ. 
ʇʨʠʤʝʯʘʥʠʝ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʢʘʙʝʣʷ ʨʝʟʦʣʚʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 
ʘʚʪʦʥʘʩʪʨʦʡʢʫ ʨʝʟʦʣʚʝʨʘ. ɼʣʷ ʘʢʪʠʚʘʮʠʠ 
ʘʚʪʦʥʘʩʪʨʦʡʢʠ ʫʩʪʘʥʦʚʠʪʝ ʧʘʨʘʤʝʪʨ 92.02 Aʄʇʃ 
ʉʀɻʅɸʃɸ ʈɽɿ ʠʣʠ 92.03 ʏɸʉʊ ʉʀɻʅɸʃɸ ʈɽɿ, ʘ 
ʟʘʪʝʤ ʫʩʪʘʥʦʚʠʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ 
ʇɸʈɸʄ ʕʅʂ ʟʥʘʯʝʥʠʝ ʂʦʥʬʠʛʫʨʘʮʠʷ. ɽʩʣʠ 
ʨʝʟʦʣʚʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʩ 
ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠ-ʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 
ʚʳʧʦʣʥʠʪʴ ʠʜʝʥʪʠʬʠʢʘ-ʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʚ ʨʝʞʠʤʝ 
ʘʚʪʦʬʘʟʠʨʦʚʢʠ. 

01.08 ʉʂʆʈ. ʕʅʂʆɼɽʈ 1 
01.10 ʉʂʆʈ ʕʅʂʆɼɽʈ 2 

 
ʆʩʪʘʥʦʚʠʪʝ ʜʚʠʛʘʪʝʣʴ, ʥʘʞʘʚ ʢʥʦʧʢʫ   
(ʉʊʆʇ).  

 

 
ʋʩʪʘʥʦʚʠʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 22.01 ʈɽɾʀʄ ʆʉ ʇʆ 
ʉʂʆʈ ʟʥʘʯʝʥʠʝ ʕʥʢʦʜʝʨ1 ʠʣʠ ʕʥʢʦʜʝʨ2. 
ɽʩʣʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʜʚʠʛʘʪʝʣʝʤ ʥʝʣʴʟʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʧʦ ʩʢʦʨʦʩʪʠ: ʚ 
ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨ 
40.06 ʇʈʀʅʋɼʀʊ ʆʊʂʃ ʆʉ ʜʦʣʞʝʥ ʠʤʝʪʴ 
ʟʥʘʯʝʥʠʝ TRUE. 

22.01 ʈɽɾʀʄ ʆʉ ʇʆ ʉʂʆʈ 

 
ʇʨʠʤʝʯʘʥʠʝ. ʅʘʩʪʨʦʡʢʘ ʬʠʣʴʪʨʘʮʠʠ ʩʢʦʨʦʩʪʠ 
ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʧʨʠ ʤʘʣʦʤ ʯʠʩʣʝ ʠʤʧʫʣʴʩʦʚ 
ʵʥʢʦʜʝʨʘ. ʉʤ. ʨʘʟʜʝʣ ʌʠʣʴʪʨʘʮʠʷ ʩʢʦʨʦʩʪʠ 
ʥʘ ʩʪʨ. 76. 

 



86   ɿʘʧʫʩʢ 
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ʉʭʝʤʘ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ 

 
ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʭʝʤʘ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ, 
ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʥʘ ʨʘʙʦʪʘʝʪ (ʥʘ ʮʠʬʨʦʚʦʡ ʚʭʦʜ, 
ʚʳʙʨʘʥʥʳʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʘʢʪʠʚʘʮʠʠ 
ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ, ʧʦʜʘʝʪʩʷ ʩʠʛʥʘʣ 
ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ). 

10.11 ʀʉʊ ɸɺɸʈ ʆʉʊɸʅ1 

ɹʝʟʦʧʘʩʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ 

ʌʫʥʢʮʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʙʣʦʢʠʨʫʝʪ ʫʧʨʘʚʣʷʶʱʠʡ 
ʩʠʛʥʘʣ ʩʠʣʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʢʣʶʯʝʡ ʚʳʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ ʧʨʠʚʦʜʘ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʘʯʠ ʥʘ ʜʚʠʛʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʝʛʦ ʚʨʘʱʝʥʠʷ. ʉʭʝʤʘ 
ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʧʨʠʚʝʜʝʥʘ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ 
ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

 
ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʭʝʤʘ ʙʝʟʦʧʘʩʥʦʛʦ 
ʦʪʢʣʶʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ, ʫʙʝʜʠʪʝʩʴ, 
ʯʪʦ ʦʥʘ ʨʘʙʦʪʘʝʪ. 

 

 
ɺʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ ʨʝʘʢʮʠʠ ʧʨʠʚʦʜʘ ʚ ʩʣʫʯʘʝ 

ʘʢʪʠʚʘʮʠʠ ʬʫʥʢʮʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (ʪ. ʝ. ʢʦʛʜʘ ʫʧʨʘʚʣʷʶʱʠʡ 

ʩʠʛʥʘʣ ʩʠʣʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʢʣʶʯʝʡ 

ʚʳʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ ʧʨʠʚʦʜʘ ʟʘʙʣʦʢʠʨʦʚʘʥ). 
ɽʩʣʠ ʬʫʥʢʮʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 
ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʟʘʤʝʥʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ 
ʜʚʫʭ ʢʦʥʪʘʢʪʦʨʦʚ ʤʝʞʜʫ ʧʨʠʚʦʜʦʤ ʠ ʜʚʠʛʘʪʝʣʝʤ, 
ʚʳʙʝʨʠʪʝ ʇʨʝʜʫʧʨʝʞʜ ʠʣʠ ʅʝʪ.  

46.07 ʅɽʊ ʉʀɻʅ STO 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʪʦʨʤʦʞʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʥʘʧʨʷʞʝʥʠʷ 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʪʦʨʤʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʦʜʫ ʨʘʩʩʝʠʚʘʪʴ ʨʝʢʫʧʝʨʘʪʠʚʥʫʶ ʵʥʝʨʛʠʶ 

ʪʦʨʤʦʞʝʥʠʷ. ʊʦʨʤʦʟʥʦʡ ʪʨʘʥʟʠʩʪʦʨʥʳʡ ʢʣʶʯ ʩʦʝʜʠʥʷʝʪ ʪʦʨʤʦʟʥʦʡ ʨʝʟʠʩʪʦʨ ʩ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʢʦʥʪʫʨʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠʚʦʜʘ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ. 
ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʧʘʜʘʝʪ ʧʦ ʧʨʠʯʠʥʝ ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʬʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ 
ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʥʠʞʘʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ, ʯʪʦʙʳ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʚ ʨʘʙʦʯʝʤ ʜʠʘʧʘʟʦʥʝ. 

 
Å ʋʩʪʘʥʦʚʠʪʝ ʥʘʩʪʨʦʡʢʠ ʪʦʨʤʦʟʥʦʛʦ ʤʦʜʫʣʷ ʠ 

ʨʝʟʠʩʪʦʨʘ. 
Å ʇʨʦʚʝʨʴʪʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʷ. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʩʦʝʜʠʥʝʥʠʶ 
ʪʦʨʤʦʟʥʦʛʦ ʨʝʟʠʩʪʦʨʘ ʧʨʠʚʝʜʝʥʘ ʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʘʧʧʘʨʘʪʥʳʤ 
ʩʨʝʜʩʪʚʘʤ. 

48.01 ï 48.07 



88   ɿʘʧʫʩʢ 

 

  

 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʦʥʪʨʦʣʣʝʨ ʧʦʥʠʞʝʥʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʚʢʣʶʯʝʥ. 

47.02 ʂʆʅʊ ʇʆʅ U 
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ʌʫʥʢʮʠʷ ʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ 

 
ɺʳʙʝʨʠʪʝ ʬʫʥʢʮʠʶ ʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 11.01 ʈɽɾʀʄ ʇʋʉʂɸ 

ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ ɿʘʜʘʥʥ ʚʨʝʤʷ. 
ʏʪʦʙʳ ʟʘʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʧʫʩʢʘ, 

ʩʣʝʜʫʝʪ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 11.01 ʈɽɾʀʄ ʇʋʉʂɸ 

ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ Aʚʪʦʤʘʪʠʯ. ʊʘʢʘʷ ʥʘʩʪʨʦʡʢʘ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʫʩʢ ʩ ʧʦʜʭʚʘʪʦʤ ʩʢʦʨʦʩʪʠ 

(ʧʫʩʢ ʚʨʘʱʘʶʱʝʛʦʩʷ ʜʚʠʛʘʪʝʣʷ). 
ʅʘʠʙʦʣʴʰʠʡ ʚʦʟʤʦʞʥʳʡ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ 

ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 11.01 ʈɽɾʀʄ 

ʇʋʉʂɸ ʟʘʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ɹʳʩʪʨʳʡ 

(ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʝ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ) ʠʣʠ ɿʘʜʘʥʥ 

ʚʨʝʤʷ (ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ 

ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʩ ʟʘʜʘʚʘʝʤʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʚʨʝʤʝʥʝʤ). 
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 11.01 ʈɽɾʀʄ 
ʇʋʉʂɸ ʟʘʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ɹʳʩʪʨʳʡ ʠʣʠ ɿʘʜʘʥʥ 
ʚʨʝʤʷ, ʧʫʩʢ ʩ ʧʦʜʭʚʘʪʦʤ ʩʢʦʨʦʩʪʠ (ʧʫʩʢ 
ʚʨʘʱʘʶʱʝʛʦʩʷ ʜʚʠʛʘʪʝʣʷ) ʩʪʘʥʦʚʠʪʩʷ 
ʥʝʚʦʟʤʦʞʥʳʤ. 

11.01 ʈɽɾʀʄ ʇʋʉʂɸ 

ʇʨʝʜʝʣʳ 

 
ʋʩʪʘʥʦʚʠʪʝ ʨʘʙʦʯʠʝ ʧʨʝʜʝʣʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

20.01 ï 20.07 

ʊʝʧʣʦʚʘʷ ʟʘʱʠʪʘ ʜʚʠʛʘʪʝʣʷ (2) 

 
ʋʩʪʘʥʦʚʠʪʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ 
ʠ ʦʪʢʘʟʦʚ ʜʣʷ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ ʦʪ ʧʝʨʝʛʨʝʚʘ. 

45.03 ʇʈɽɼ ʉʈɸɹ ʇʈɽɼʇʈ 
45.04 ʇʈɽɼ ʉʈɸɹ ʆʐʀɹʂʀ 

 
ɿʘʜʘʡʪʝ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 45.05 ʊɽʄʇ ʆʂʈʋɾ ʉʈɽɼʓ 
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ʂʦʛʜʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 45.02 ʉʇ ʀɿʄɽʈ ʊɽʄʇ ɼɺ 

ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ ɺʓʏʀʉʃɽʅʅɸʗ, ʤʦʜʝʣʴ 

ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʘʩʪʨʦʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
Å ʫʩʪʘʥʦʚʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʨʘʙʦʯʫʶ 

ʥʘʛʨʫʟʢʫ ʜʚʠʛʘʪʝʣʷ; 
Å ʫʩʪʘʥʦʚʠʪʝ ʥʘʛʨʫʟʢʫ ʧʨʠ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. ɽʩʣʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʚʥʝʰʥʠʡ ʚʝʥʪʠʣʷʪʦʨ ʜʣʷ 

ʣʫʯʰʝʛʦ ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ; 
Å ʫʩʪʘʥʦʚʠʪʝ ʯʘʩʪʦʪʫ ʚ ʪʦʯʢʝ ʠʟʣʦʤʘ ʢʨʠʚʦʡ 

ʥʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ; 
Å ʫʩʪʘʥʦʚʠʪʝ ʥʦʤʠʥʘʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ; 

Å ʫʩʪʘʥʦʚʠʪʝ ʚʨʝʤʷ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ 
ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ 63 % ʦʪ 
ʥʦʤʠʥʘʣʴʥʦʡ. 

45.06 MAX ʅɸɻʈ ɼɺʀɻɸʊ 
45.07 ʅɸɻʈ ɼɺɻ ʅʋʃ ʉʂʈ 
45.08 ʊʆʏʂ ʀɿʃ ʂʈ ʅɸɻʈ 
45.09 ʊɽʄʇ ɼɺɻ ʅʆʄ ʊʆʂ 
45.10 ʊɽʇʃ ʇʆʉʊ ɺʈɽʄ 

 
ɽʩʣʠ ʚʦʟʤʦʞʥʦ, ʚʳʧʦʣʥʠʪʝ ʚ ʵʪʦʡ ʪʦʯʢʝ 
ʧʦʚʪʦʨʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ (ʩʤ. ʩʪʨ. 
68). 

99.13 ʊʀʇ ʀɼɽʅʊʀʌ ɼɺʀɻ 
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ʌʠʣʴʪʨʘʮʠʷ ʩʢʦʨʦʩʪʠ 

ʀʟʤʝʨʷʝʤʘʷ ʩʢʦʨʦʩʪʴ ʚʩʝʛʜʘ ʠʤʝʝʪ ʥʝʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʤʝʭʘʤʠ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʢʣʶʯʝʥʠʷ ʠ 

ʨʘʟʨʝʰʝʥʠʝʤ ʵʥʢʦʜʝʨʘ (ʪ. ʝ. ʤʘʣʳʤ ʯʠʩʣʦʤ ʠʤʧʫʣʴʩʦʚ ʵʥʢʦʜʝʨʘ). ʅʝʙʦʣʴʰʠʝ 

ʧʫʣʴʩʘʮʠʠ ʜʦʧʫʩʪʠʤʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʢʦʥʪʫʨ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ. 

ʇʦʤʝʭʠ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʩʢʦʨʦʩʪʠ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʘ ʦʰʠʙʢʠ 

ʩʢʦʨʦʩʪʠ ʠʣʠ ʬʠʣʴʪʨʘ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ.  
ʉʥʠʞʝʥʠʝ ʧʫʣʴʩʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʦʚ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʥʘʩʪʨʦʡʢʫ ʨʝʛʫʣʷʪʦʨʘ 
ʩʢʦʨʦʩʪʠ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʠ ʤʘʣʦʝ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ 
ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ. ʆʯʝʥʴ ʙʦʣʴʰʦʝ ʚʨʝʤʷ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ 
ʫʧʨʘʚʣʝʥʠʷ. 

 
ɺ ʩʣʫʯʘʝ ʙʳʩʪʨʦʛʦ ʠʟʤʝʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʟʘʜʘʥʠʷ 

ʩʢʦʨʦʩʪʠ, ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʠʣʴʪʨʦʤ ʩʠʛʥʘʣʘ 

ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʚʦʟʤʦʞʥʳʭ 

ʧʦʤʝʭ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʫʯʰʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨ ʦʰʠʙʢʠ ʩʢʦʨʦʩʪʠ, ʯʝʤ 

ʬʠʣʴʪʨ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ:  
Å ʫʩʪʘʥʦʚʠʪʝ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ. 

26.06 ʌʀʃʔʊʈ ʉʂʆʈ 

 
ɽʩʣʠ ʪʝʢʫʱʝʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʪʘʝʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤ, ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʚʦʟʤʦʞʥʳʭ ʧʦʤʝʭ 

ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʬʠʣʴʪʨʦʤ 

ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʫʯʰʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ, ʯʝʤ 

ʬʠʣʴʪʨ ʦʰʠʙʢʠ ʩʢʦʨʦʩʪʠ: 
Å ʫʩʪʘʥʦʚʠʪʝ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ.  
ʇʨʠ ʥʘʣʠʯʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʤʝʭ ʠʟʤʝʨʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʦʙʱʝʤʫ ʤʦʤʝʥʪʫ ʠʥʝʨʮʠʠ 

ʥʘʛʨʫʟʢʠ ʠ ʜʚʠʛʘʪʝʣʷ, ʪ. ʝ. ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10 ï 

30 % ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ.  

tmech = (nnom / Tnom) Ŀ Jtot Ŀ 2pi/60, ʛʜʝ 
Jtot = ʦʙʱʠʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʥʘʛʨʫʟʢʠ ʠ ʜʚʠʛʘʪʝʣʷ 
(ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ 
ʨʝʜʫʢʪʦʨʘ) nnom = ʥʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 
ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ Tnom = ʥʦʤʠʥʘʣʴʥʳʡ 
ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ 

22.02 ʌʠʣʴʪʨ ʩʢʦʨʦʩʪʠ 
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ʋʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ/ʦʩʪʘʥʦʚʦʤ 

 
ɺʳʙʝʨʠʪʝ ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʧʫʩʢ/ 

ʦʩʪʘʥʦʚʦʤ ɺʅ1 ʩ ʧʘʨʘʤʝʪʨʘʤʠ 10.01, 10.02 ʠ 

10.03. 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: ʧʘʨʘʤʝʪʨ 10.01 ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ IN1 F 

IN2R, ʘ ʧʘʨʘʤʝʪʨʳ-ʫʢʘʟʘʪʝʣʠ ʙʠʪʘ 10.02 ʠ 10.03 

ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ DI1 (P.02.01.00) ʠ DI2 (P.02.01.01) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
Å ʇʫʩʢ ʚʚʝʨʭ: DI1 ʘʢʪʠʚʝʥ (= 1). 
Å ʇʫʩʢ ʚʥʠʟ: DI2 ʘʢʪʠʚʝʥ (= 1). 
Å ʇʨʠʚʦʜ ʥʝ ʟʘʧʫʩʪʠʪʩʷ, ʝʩʣʠ ʦʙʘ ʧʘʨʘʤʝʪʨʘ DI1 

ʠ DI2 ʙʫʜʫʪ ʘʢʪʠʚʥʳ (=1).  
ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʥʘʩʪʨʦʡʢʠ, 
ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʩʥʘʯʘʣʘ ʠʟʤʝʥʠʪʝ 
ʧʘʨʘʤʝʪʨ 10.01, ʟʘʪʝʤ 10.02 ʠ 10.03, ʯʪʦʙʳ 
ʚʳʙʨʘʪʴ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʧʫʩʢʘ. 

10.01 ʌʋʅʂʎ ʇʋʉʂɸ ɺʅ1 
10.02 ʀʉʊ1 ʇʋʉʂɸ ɺʅ1 
10.03 ʀʉʊ2 ʇʋʉʂɸ ɺʅ1 

ʋʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ 

 
ɺʳʙʝʨʠʪʝ ʬʫʥʢʮʠʶ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ: 
ʫʧʨʘʚʣʝʥʠʝ ʪʦʨʤʦʟʦʤ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʠʣʠ 
ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʦʨʤʦʟʦʤ.  

35.01 ʋʇʈɸɺʃ ʊʆʈʄʆɿʆʄ 

 
ʇʨʠ ʚʳʙʦʨʝ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ ʩ ʦʙʨʘʪʥʦʡ 
ʩʚʷʟʴʶ ʚʢʣʶʯʠʪʝ ʢʦʥʪʨʦʣʴ, ʫʩʪʘʥʦʚʠʚ ʠʩʪʦʯʥʠʢ 
(ʥʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʦʡ ʚʭʦʜ) ʜʣʷ 
ʧʘʨʘʤʝʪʨʘʫʢʘʟʘʪʝʣʷ ʙʠʪʘ 35.02 ʆɹʈ ʉɺʗɿʔ 
ʊʆʈʄ. 

35.02 ʆɹʈ ʉɺʗɿʔ ʊʆʈʄ 
(ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʚʳʙʨʘʥ ʮʠʬʨʦʚʦʡ ʚʭʦʜ ʧʫʪʝʤ 

ʫʢʘʟʘʥʠʷ ʥʘ ʙʠʪ ʚ ʦʜʥʦʤ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʩʠʛʥʘʣʦʚ: Å 02.01 

ʉʦʩʪʦʷʥʠʝ DI 
Å 02.03 ʉʦʩʪʦʷʥʠʝ DIO 
Å 02.80 Cʆʉʊ ɼʆʇ DIO). 

 
ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʟʘʜʝʨʞʢʠ ʩʥʷʪʠʷ 
ʪʦʨʤʦʟʘ, ʟʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʩʥʷʪʠʷ ʪʦʨʤʦʟʘ. 

35.03 ɿɸɼɽʈɾ ʉʅʗʊ ʊʆʈʄ 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ. 35.04 ɿɸɼɽʈɾ ʅɸʃ ʊʆʈʄ 

 
ɿʘʜʘʡʪʝ ʩʢʦʨʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ 
ʥʘʣʦʞʠʪʴ ʪʦʨʤʦʟ. 

35.05 ʉʂʆʈ ʅɸʃʆɾ ʊʆʈʄ 

ʉʙʨʦʩ ʦʪʢʘʟʘ ʚʨʫʯʥʫʶ 
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ɺʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ 
ʦʪʢʘʟʘ.  
ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ 46.80 
ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ DIO1 (P.02.03.00).  

46.80 ʀʉʊ ʉɹʈ ʆʐʀɹʂʀ 
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ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘ  

 
ʆʧʨʝʜʝʣʠʪʝ ʜʦʧʫʩʪʠʤʦʝ ʯʠʩʣʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 
ʩʙʨʦʩʦʚ ʦʪʢʘʟʘ. 

46.81 ʂʆʃ-ɺʆ ɸɺʊʆʉɹʈ 

 
ɿʘʜʘʡʪʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʥʘ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘ. 

46.82 ɺʈɽʄʗ ɸɺʊʆʉɹʈʆʉɸ 

 
ɿʘʜʘʡʪʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʤʝʞʜʫ ʦʙʥʘʨʫʞʝʥʠʝʤ 
ʦʰʠʙʢʠ ʠ ʝʝ ʩʙʨʦʩʦʤ. 

46.83 ɿɸɼ ɸɺʊʆʉɹʈʆʉɸ 

 
ɺʳʙʝʨʠʪʝ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʙʨʘʩʳʚʘʪʴʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

46.84 ʆʐ ɼʃʗ ɸɺʊʆʉɹʈ 

ɺʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ  

 
ɿʘʜʘʡʪʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ. 80.02 ʇɽʈɽɼ ʏʀʉʃ ʈɽɼ 

 
ɿʘʜʘʡʪʝ ʟʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ 
ʰʢʠʚʘ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. 

80.03 ɼʀɸʄɽʊʈ ʂɺʐ 

 
ɿʘʜʘʡʪʝ ʟʥʘʯʝʥʠʝ ʢʨʘʪʥʦʩʪʠ ʧʦʣʠʩʧʘʩʪʘ. 80.04 ʂʈɸʊʅ ʇʆʃʀʉʇɸʉʊɸ 

ɺʳʙʦʨ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 

 
ʋʢʘʞʠʪʝ ʠʩʪʦʯʥʠʢʠ ʚʳʙʦʨʘ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ð 

ʧʘʨʘʤʝʪʨʳ-ʫʢʘʟʘʪʝʣʠ ʙʠʪʘ 80.05, 80.06 ʠ 80.07.  
ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨ 80.05 ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ  
DI4 (P.02.01.03), ʧʘʨʘʤʝʪʨ 80.06 ð DI5  
(P.02.01.04) ʠ ʧʘʨʘʤʝʪʨ 80.07 ð DI6 (P.02.01.05). 

80.05 ʀʉʊ ɿɸɼ ʉʂʆʈ1 
80.06 ʀʉʊ ɿɸɼ ʉʂʆʈ2 
80.07 ʀʉʊ ɿɸɼ ʉʂʆʈ3 

 

ɺʳʙʝʨʠʪʝ ʥʫʞʥʳʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ. ʆʧʠʩʘʥʠʝ 

ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʩʤ. ʚ 

ʨʘʟʜʝʣʝ ɿʘʜʘʥʠʝ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʥʘ ʩʪʨ. 

101. 
ʉʢʦʨʦʩʪʴ ʜʦʪʷʛʠʚʘʥʠʷ: ɺʚʝʜʠʪʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ 
ʜʦʪʷʛʠʚʘʥʠʷ. 80.09 ʉʂʆʈʆʉʊʔ ɼʆʊʗɻ 
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ʉʢʦʨʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷ:  
Å ɺʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ ʧʘʨʘʤʝʪʨʫ 80.10 ʀʉʊ ɿɸɼ 

ʉʂʆʈ ɺʓʈ. 
Å 02.05 AI1 ʄɸʉʐʊɸɹ 
Å 02.07 AI2 ʄɸʉʐʊɸɹ 
Å 80.11 ʉʂʆʈ ɺʓʈɸɺʅʀɺɸʅ 
Å ʀʩʭʦʜʷ ʠʟ ʩʜʝʣʘʥʥʦʛʦ ʚʳʙʦʨʘ, ʥʘʩʪʨʦʡʪʝ 
ʘʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ ʠʣʠ ʦʧʨʝʜʝʣʠʪʝ ʧʘʨʘʤʝʪʨ 
ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ ʧʘʨʘʤʝʪʨʫ 80.11 
ʉʂʆʈ ɺʓʈɸɺʅʀɺɸʅ. 

80.10 ʀʉʊ ɿɸɼ ʉʂʆʈ ɺʓʈ 
80.11 ʉʂʆʈ ɺʓʈɸɺʅʀɺɸʅ 

 
ʈʘʙʦʯʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʢʘʙʠʥʳ: 
ʆʧʨʝʜʝʣʠʪʝ ʥʫʞʥʳʝ ʟʘʜʘʥʠʷ ʥʦʤʠʥʘʣʴʥʦʡ 
ʩʢʦʨʦʩʪʠ ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʨʠ 
ʥʝʙʦʣʴʰʠʭ ʤʝʞʵʪʘʞʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʚʤʝʩʪʦ 
ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʟʥʘʯʝʥʠʷ çʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴè, çʉʢʦʨʦʩʪʴ2è ʠʣʠ 
çʉʢʦʨʦʩʪʴ3è. 

80.01 ʅʆʄ ʉʂʆʈʆʉʊʔ 
80.12 ʉʈɽɼʅʗʗ ʉʂʆʈʆʉʊʔ 
80.15 ʉʂʆʈʆʉʊʔ2 
80.16 ʉʂʆʈʆʉʊʔ3 
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ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʢʣʶʯʝʥʠʝ 
ʨʝʞʠʤʘ ʨʝʚʠʟʠʠ ʦʪʜʝʣʴʥʳʤ ʩʠʛʥʘʣʦʤ (ʩʤ. ʨʘʟʜʝʣ 
ʈʝʞʠʤ ʨʝʚʠʟʠʠ ʥʘ ʩʪʨ. 83), ʪʦ ʚ ʨʝʞʠʤʝ 
ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 
ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʨʝʚʠʟʠʠ ʧʦ ʢʦʜʫ ʩʢʦʨʦʩʪʠ ʜʣʷ 
ʧʨʦʮʝʜʫʨ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʠʪʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʚʠʟʠʠ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 80.13 ʉʂʆʈʆʉʊʔ 
ʈɽɺʀɿʀʀ.  

80.13 ʉʂʆʈʆʉʊʔ ʈɽɺʀɿʀʀ 

ʇʨʠʤʝʯʘʥʠʷ 
ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʟʘʚʦʜʦʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʥʫʣʝʚʘʷ ʩʢʦʨʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʠʶ 
ʧʘʨʘʤʝʪʨʘ çʉʢʦʨʦʩʪʴ1è (80.08 ʉʂʆʈʆʉʊʔ1), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ 0 
ʤ/ʩʝʢ. 
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ɺʳʙʦʨ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 

 
ɺʳʙʝʨʠʪʝ ʢʦʤʙʠʥʘʮʠʶ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ: 
Å 0 (FALSE) = ʢʦʤʙʠʥʘʮʠʷ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 1; 

Å 1 (TRUE) = ʢʦʤʙʠʥʘʮʠʷ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 2. 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ 25.80 

ʠʤʝʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ FALSE. ɽʩʣʠ 

ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʠʩʧʦʣʴʟʫʝʤʫʶ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʥʘʩʪʨʦʡʢʫ, ʚʳʙʝʨʠʪʝ TRUE ʠʣʠ ʠʩʪʦʯʥʠʢ ʠʟ 

ʜʨʫʛʦʛʦ ʧʘʨʘʤʝʪʨʘ. 
ʂʦʤʙʠʥʘʮʠʠ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 1 ʠ 2 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʠʞʝ ʩʭʝʤʘʤʠ: 

ʉʢʦʨʦʩʪʴSpeed 

 

25.8025.80 ɺʓɹʆʈ ACC/DEC SEL = FALSE 

ʋʉʂ/ɿɸʄ = FALSEɺʨʝʤʷTime 

Speedʉʢʦʨʦʩʪʴ 

 
 25.80 ɺʓɹʆʈ ʋʉʂ/ɿɸʄ = TRUE ɺʨʝʤʷ 
 25.80 ACC/DEC SEL = TRUE Time 

25.80 ɺʓɹʆʈ ʋʉʂ/ɿɸʄ 

 
ɿʘʜʘʡʪʝ ʥʘʩʪʨʦʡʢʫ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 1. 25.81 ʋʉʂʆʈɽʅʀɽ1 

25.82 ɿɸʄɽɼʃɽʅʀɽ1 

2  ACC 25.83 
25.84  DEC 2 

25.84  DEC 2 

25.84   ɿɸʄɽɼʃɽʅʀɽ 2 
25.83   ʋʉʂʆʈɽʅʀɽ 2 

25.84   ɿɸʄɽɼʃɽʅʀɽ 2 

1 25.81  ACC 
25.82  DEC 1 

25.84  DEC 2 

25.81   ʋʉʂʆʈɽʅʀɽ 1 
25.82   ɿɸʄɽɼʃɽʅʀɽ 1 

25.84   ɿɸʄɽɼʃɽʅʀɽ 2 
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ɿʘʜʘʡʪʝ ʥʘʩʪʨʦʡʢʫ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 2. 25.83 ʋʉʂʆʈɽʅʀɽ2 

25.84 ɿɸʄɽɼʃɽʅʀɽ2 

 
ɿʘʜʘʡʪʝ ʫʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ ʜʣʷ ʨʝʞʠʤʘ 
ʨʝʚʠʟʠʠ. 

25.85 ʋʉʂʆʈ ɺ ʈɽɺʀɿʀʀ 
25.86 ɿɸʄɽɼʃ ɺ ʈɽɺʀɿ 
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ɿʘʜʘʡʪʝ ʫʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ ʜʣʷ ʨʝʞʠʤʘ ʚʳʨʘʚʥʠʚʘʥʠʷ. 25.89 ʋʉʂ/ɿɸʄ ɺʓʈɸɺʅ 

ʇʨʠ ʤʝʯʘʥʠʷ  
ʇʘʨʘ ʤʝʪʨ 25.84 ɿɸʄɽɼʃɽʅʀɽ2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ  ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʠ ʥʝ ʟʘʚʠʩʠʪ 

ʦʪ  
ʩʦʩʪ ʦʷʥʠʷ ʧʘʨʘʤʝʪʨʘ 25.80 ɺʓɹʆʈ ʋʉʂ/ɿɸʄ.  

 ɺʳʙʦʨ ʨʳʚʢʘ  

ʉʢʦSp 

 

ʇʫʩʢSt 

ʨʦʩʪʴeed 

ʈʳʚʦʢ2

 ʅʦʤʠʥʘʣʴʥʘʷNominal or medium speed ʩʢʦʨʦʩʪʴ 

k4ʢ4 
ʉʢʦʨʦʩʪʴLeveling 

speed ʜʦʪʷʛʠʚʘʥʠʷ 

ʈʳʚʦʢJerk55 

 ʈʳʚʦʢJerk66

 Timeɺʨʝʤʷ 

ʈʳʚʦʢJerk77 ʈʳʚʦʢJerk77 

ʉʢʦʨʦʩʪʴReleveling 

ʚʳʨʘʚʥʠʚʘʥʠʷspeed 

 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ 25.90 ɸʂʊʀɺ ʈʓɺʂʆɺ ʠʤʝʝʪ 

ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 0 (FALSE) ʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʳʚʢʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ. 
ʊʘʢʞʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʘʢʪʠʚʘʮʠʶ ʨʳʚʢʦʚ ʠʟ ʜʨʫʛʦʛʦ ʠʩʪʦʯʥʠʢʘ.  
ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʪʤʝʥʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʚʢʦʚ, ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ 
1 (TRUE). 

25.90 ɸʂʊʀɺ ʈʓɺʂʆɺ 

 
ɿʘʜʘʡʪʝ ʢʨʠʚʫʶ ʫʩʢʦʨʝʥʠʷ, ʫʩʪʘʥʦʚʠʚ ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʨʳʚʢʠ 
ʧʘʨʘʤʝʪʨʘʤʠ 25.91 ʈʓɺʆʂ1 ʠ 25.92 ʈʓɺʆʂ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

25.91 ʈʓɺʆʂ1 
25.92 ʈʓɺʆʂ2 

 
ɿʘʜʘʡʪʝ ʢʨʠʚʫʶ ʟʘʤʝʜʣʝʥʠʷ, ʫʩʪʘʥʦʚʠʚ ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʨʳʚʢʠ 

ʧʘʨʘʤʝʪʨʘʤʠ 25.93 ʈʓɺʆʂ3 ʠ  
25.94 ʈʓɺʆʂ4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

25.93 ʈʓɺʆʂ3 
25.94 ʈʓɺʆʂ4 

Brake open art 

Jerk1 

Jerk2 
Jerk3 

Jer 

Levelingactive 

ʈʳʚʦʢ 1 

ʈʳʚʦʢ 3 

ʈʳʚʦ 

ɸʢʪʠʚʝʥ   ʨʝʞʠʤ   
ʜʦʪʷʛʠʚʘʥʠʷ ʊʦʨʤʦʟ   ʩʥʷʪ 
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ɿʘʜʘʡʪʝ ʢʨʠʚʫʶ ʦʩʪʘʥʦʚʢʠ, ʫʩʪʘʥʦʚʠʚ ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʨʳʚʢʠ 
ʧʘʨʘʤʝʪʨʘʤʠ 25.95 ʈʓɺʆʂ5 ʠ 25.96 ʈʓɺʆʂ6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

25.95 ʈʓɺʆʂ5 
25.96 ʈʓɺʆʂ6 

 
ɿʘʜʘʡʪʝ ʨʳʚʦʢ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʤ 25.97 ʈʓɺʆʂ7. 25.97 ʈʓɺʆʂ7 
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ʂʘʢ ʚʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʣʠʬʪʦʤ 

 ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʳ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ, ʯʪʦʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ: 

Å ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ. 

Å ʈʝʞʠʤ ʨʝʚʠʟʠʠ. 

Å ʋʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘ, ʧʨʦʚʝʨʢʘ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ, 

ʟʘʜʘʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ. 

Å ʀʟʤʝʨʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ. 

Å ɿʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ. 

Å ʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝ. 

ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ 

 
ɺʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ (ʥʘʧʨ., ʮʠʬʨʦʚʦʡ ʚʭʦʜ) ʜʣʷ 
ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʵʚʘʢʫʘʮʠʠ. 

10.89 ʀʉʊ ʈɽɾ ʕɺɸʂʋɸʎ 
(ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʚʳʙʨʘʥ ʮʠʬʨʦʚʦʡ ʚʭʦʜ 

ʧʫʪʝʤ ʫʢʘʟʘʥʠʷ ʥʘ ʙʠʪ 

ʚ ʦʜʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʠʛʥʘʣʦʚ:  
Å 02.01 ʉʦʩʪʦʷʥʠʝ DI 
Å 02.03 ʉʦʩʪʦʷʥʠʝ DIO 
Å 02.80 Cʆʉʊ ɼʆʇ DIO). 
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Å ɿʘʤʝʜʣʝʥʠʝ. 

Å ʂʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ. 

Å ʉʪʘʪʠʯʝʩʢʘʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ʪʨʝʥʠʷ. 

Å ʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ. 

Å ʇʝʨʝʛʨʫʟʢʘ ʠʥʚʝʨʪʦʨʘ. 

Å ʉʢʦʨʦʩʪʥʳʝ ʚʦʨʦʪʘ. 

Å ʆʧʨʦʢʠʜʳʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ. 

ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʳ ʫʞʝ ʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʧʨʦʮʝʜʫʨʦʡ ʂʘʢ 

ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʫʩʢ ʧʨʠʚʦʜʘ. 

ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʥʘʩʪʨʦʡʢʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʟʤʝʥʝʥʠʶ ʷʟʳʢʘ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʫʥʢʪʘʭ ʨʘʟʜʝʣʘ ʂʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʫʩʢ ʧʨʠʚʦʜʘ.  

 
ɺʳʙʝʨʠʪʝ ʨʫʯʥʫʶ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʵʚʘʢʫʘʮʠʶ. 
Å 1 (TRUE) = ʚʢʣʶʯʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʵʚʘʢʫʘʮʠʷ, 
Å 0 (FALSE) = ʚʢʣʶʯʝʥʘ ʨʫʯʥʘʷ ʵʚʘʢʫʘʮʠʷ.  

10.90 ʀʉʊ ɸɺʊʆ 
ʕɺɸʂʋɸʎ 

 
ɽʩʣʠ ʢ ʧʨʠʚʦʜʫ ʧʦʜʩʦʝʜʠʥʝʥ ʜʘʪʯʠʢ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ, 
ʚʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ (ʥʘʧʨ., ʮʠʬʨʦʚʦʡ ʚʭʦʜ), ʩ ʢʦʪʦʨʦʛʦ 
ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ ʙʫʜʝʪ ʩʯʠʪʳʚʘʪʴ 
ʩʠʛʥʘʣ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ. 

10.91 ʀʉʊ ɼʊʆ 

 
ɺʚʝʜʠʪʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʵʚʘʢʫʘʮʠʠ. 80.14 ʉʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠ 

 
ɿʘʜʘʡʪʝ ʫʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ ʜʣʷ ʨʝʞʠʤʘ 
ʵʚʘʢʫʘʮʠʠ. 

25.87 ʋʉʂʆʈ ɺ ʕɺɸʂʋɸʎ 
25.88 ɿɸʄɽɼ ɺ ʕɺɸʂʋɸʎ 

ʇʨʠʤʝʯʘʥʠʷ  
ʀʥʬʦʨʤʘʮʠʶ ʦ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ ʠ ʩʧʘʩʘʪʝʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʩʤ. ʚ ʨʘʟʜʝʣʝ ʕʚʘʢʫʘʮʠʷ 
ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʩʪʨ. 146.  

ʈʝʞʠʤ ʨʝʚʠʟʠʠ 

 
ɺʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ (ʥʘʧʨ., ʮʠʬʨʦʚʦʡ ʚʭʦʜ) ʜʣʷ 
ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʨʝʚʠʟʠʠ. 

10.92 ʈɽɾʀʄ ʈɽɺʀɿʀʀ 
(ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʚʳʙʨʘʥ ʮʠʬʨʦʚʦʡ ʚʭʦʜ 

ʧʫʪʝʤ ʫʢʘʟʘʥʠʷ ʥʘ ʙʠʪ ʚ 

ʦʜʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʠʛʥʘʣʦʚ:  
Å 02.01 ʉʦʩʪʦʷʥʠʝ DI 
Å 02.03 ʉʦʩʪʦʷʥʠʝ DIO 
Å 02.80 Cʆʉʊ ɼʆʇ DIO) 
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ɺʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ (ʥʘʧʨ., ʮʠʬʨʦʚʦʡ ʚʭʦʜ) ʜʣʷ 
ʟʘʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʢʠ ʣʠʬʪʘ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 

10.93 ʀʉʊ ʈɽɺʀɿ ɺɺɽʈʍ 
10.94 ʀʉʊ ʈɽɺʀɿ ɺʅʀɿ 

 
ɺʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʚʠʟʠʠ. 80.13 ʉʂʆʈʆʉʊʔ  

ʈɽɺʀɿʀʀ 

 
ɿʘʜʘʡʪʝ ʫʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ ʜʣʷ ʨʝʞʠʤʘ ʨʝʚʠʟʠʠ. 25.85 ʋʉʂʆʈ ɺ ʈɽɺʀɿʀʀ 

25.86 ɿɸʄɽɼʃ ɺ ʈɽɺʀɿ 
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ʋʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘ, ʧʨʦʚʝʨʢʘ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ 
ʪʦʨʤʦʞʝʥʠʠ, ʟʘʜʘʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ 

 
ɺʢʣʶʯʠʪʝ ʬʫʥʢʮʠʶ ʫʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘ, ʟʘʜʘʚ 
ʜʣʷ ʧʘʨʘʤʝʪʨʘ 35.82 ʌʋʅʂʎ ʋɼ ʋʈ ʄʆʄ ʟʥʘʯʝʥʠʝ 
ɺʂʃʖʏɽʅ. 

35.82 ʌʋʅʂʎ ʋɼ ʋʈ ʄʆʄ 

 
ɺʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ 

ʪʦʨʤʦʟʘ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʟʥʘʯʝʥʠʷ 

35.80 ɿɸɼ ʄʆʄ ʆʊʂʈ ʊʆʈ. ɺʳʙʦʨ ʤʦʤʝʥʪʘ ʧʨʠ 

ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʚʟʚʝʰʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʚ ʣʠʬʪʘʭ ʙʝʟ 

ʧʨʦʪʠʚʦʚʝʩʘ. 
Å ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʟʚʝʰʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

(ʜʘʪʯʠʢ), ʚʳʙʝʨʠʪʝ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ:  
02.05 AI1 ʄɸʉʐʊɸɹ, 02.07 AI2 ʄɸʉʐʊɸɹ ʠʣʠ 05.04 
ɿɸɻʈ ʂɸɹ ʃʀʌʊɸ. 

Å ɼʣʷ ʣʠʬʪʘ ʙʝʟ ʧʨʦʪʠʚʦʚʝʩʘ ʚʳʙʝʨʠʪʝ 35.81 ʄʆʄ 
ʉʅʗʊ ʊʆʈʄʆɿɸ ʠ ʫʩʪʘʥʦʚʠʪʝ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠ 
ʢʦʪʦʨʦʤ, ʢ ʧʨʠʤʝʨʫ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʘʪ ʢʘʙʠʥʳ 
ʣʠʬʪʘ ʚʥʠʟ ʧʨʠ ʩʥʷʪʠʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ.  

35.80 ɿɸɼ ʄʆʄ ʆʊʂʈ 
ʊʆʈ 

 
ɿʘʜʘʡʪʝ ʧʦʩʪʦʷʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠ ʩʥʷʪʦʤ ʪʦʨʤʦʟʝ. 35.81 ʄʆʄ ʉʅʗʊ  

ʊʆʈʄʆɿɸ 

 
ɺʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ.  35.83 ʋʈ ʋɼɽʈɾ ʄʆʄ 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʧʦ ʚʨʝʤʝʥʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʦʪʢʘʟʘ ʅɽʊ ʄʆʄɽʅʊɸ. 

35.84 TRQ PROV FLT DLY 

 
ɿʘʜʘʡʪʝ ʧʨʝʜʝʣ ʩʢʦʨʦʩʪʠ ʧʨʠ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʠ 
ʪʦʨʤʦʟʘ ʠ ʚʨʝʤʝʥʥʫʶ ʟʘʜʝʨʞʢʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʦʪʢʘʟʘ ʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄʆɿɸ. 

35.85 ʇʈɽɼ ʉʂʆʈ ʇʈʆʉʂ 
35.86 SLIP FAULT DLY 

ʀʟʤʝʨʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ 

 
ɺʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʚʝʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʩ 

ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʟʥʘʯʝʥʠʷ 82.08 ʀʉʊ 

ɺɽʉ ʋʉʊ-ɺɸ.  
Å 02.05 AI1 ʄɸʉʐʊɸɹ 
Å 02.07 AI2 ʄɸʉʐʊɸɹ 

82.08 ʀʉʊ ɺɽʉ ʋʉʊ-ɺɸ 

 
ʋʩʪʘʥʦʚʠʪʝ ʢʘʙʠʥʫ ʣʠʬʪʘ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ 
ʧʨʦʪʠʚʦʚʝʩʦʤ. 

 

 
ɿʘʧʫʩʪʠʪʝ ʧʨʠʚʦʜ ʩ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ 0 ʠ ʙʝʟ ʛʨʫʟʘ.   
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ʉʥʠʤʠʪʝ ʪʦʨʤʦʟ ʠ ʟʘʧʠʰʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 
ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʙʝʟ ʟʘʛʨʫʟʢʠ 01.06 ʄʆʄɽʅʊ 
ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ ʚʝʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʠʟ 
ʚʳʙʨʘʥʥʦʛʦ ʨʘʥʝʝ ʠʩʪʦʯʥʠʢʘ. 

01.06 ʄʆʄɽʅʊ 
02.05 AI1 ʄɸʉʐʊɸɹ 
02.07 AI2 ʄɸʉʐʊɸɹ 
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ʋʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 82.14 ʄʆʄɽʅʊ ʅʋʃ 
ɿɸɻʈ, ʨʘʚʥʦʝ ʤʦʤʝʥʪʫ ʙʝʟ ʥʘʛʨʫʟʢʠ, ʘ ʟʥʘʯʝʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 82.11 ʅʋʃɽɺɸʗ ɿɸɻʈʋɿʂɸ, ʨʘʚʥʦʝ AI-
scaled ʩʠʛʥʘʣʘ ʥʘʛʨʫʟʢʠ, ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʥʝʝ. 

82.14 ʄʆʄɽʅʊ ʅʋʃ ɿɸɻʈ 
82.11 ʅʋʃɽɺɸʗ 
ɿɸɻʈʋɿʂɸ 

 
ʇʦʚʪʦʨʠʪʝ ʧʨʦʮʝʜʫʨʫ ʩ ʧʦʣʦʚʠʥʥʦʡ ʠ ʧʦʣʥʦʡ 
ʥʘʛʨʫʟʢʦʡ ʠ ʫʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 82.12 ʠ 
82.15 (ʜʣʷ ʧʦʣʦʚʠʥʥʦʡ ʟʘʛʨʫʟʢʠ) ʠ 82.13 ʠ 82.16 (ʜʣʷ 
ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ). 

82.12 ʇʆʃʆɺʀʅ  
ɿɸɻʈʋɿʂɸ 
82.15 ʄʆʄɽʅʊ ʇʆʃ ɿɸɻʈ 
82.13 ʇʆʃʅɸʗ ɿɸɻʈʋɿʂɸ 
82.16 ʄʆʄɽʅʊ ʇʆʃʅ 
ɿɸɻʈ 

 ɿʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʧʨʝʜʝʣʘ ʩʢʦʨʦʩʪʠ. 80.17 ʇʈɽɼ ʉʂʆʈʆʉʊʔ 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʚʝʣʠʯʠʥʳ 
çʉʢʦʨʦʩʪʴ2è. 

80.18 ɿɸɼɽʈɾʂɸ ʉʂʆʈ2 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ. 80.19 ɿɸɼɽʈɾʂɸ ʉʈ  

ʉʂʆʈ 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʥʦʤʠʥʘʣʴʥʦʡ 
ʩʢʦʨʦʩʪʠ. 

80.20 ɿɸɼɽʈɾ ʅʆʄ 
ʉʂʆʈ 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʚʝʣʠʯʠʥʳ 
çʉʢʦʨʦʩʪʴ3è. 

80.21 ɿɸɼɽʈɾʂɸ ʉʂʆʈ3 

ʇʨʠʤʝʯʘʥʠʷ. 
ɿʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ ʥʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʩʢʦʨʦʩʪʝʡ çʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠè, 
çʉʢʦʨʦʩʪʴ ʜʦʪʷʛʠʚʘʥʠʷè, çʉʢʦʨʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷè ʠ çʉʢʦʨʦʩʪʴ1è. 

ʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝ 

 
ɺʳʙʝʨʠʪʝ ʨʝʞʠʤ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʟʘʤʝʜʣʝʥʠʷ. 
Å ʅɽ ɸʂʊʀɺ 
Å ɺʓʏʀʉʃɽʅʅɸʗ 
Å ʕʅʂʆɼɽʈ 

83.01 ʇʈʆɻʈ 
ɿɸʄɽɼʃɽʅʀɽ 

 

ɽʩʣʠ ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ ʕʅʂʆɼɽʈ, ʚʳʧʦʣʥʠʪʝ 

ʩʣʝʜʫʶʱʝʝ: 
ʅʘʩʪʨʦʡʪʝ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʵʥʢʦʜʝʨʦʤ/ʨʝʟʦʣʚʝʨʦʤ. 
ʉʤ. ʨʘʟʜʝʣ ʀʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩ ʵʥʢʦʜʝʨʦʤ/ 
ʨʝʟʦʣʚʝʨʦʤ ʥʘ ʩʪʨ. 71. 
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ʆʪʢʘʣʠʙʨʫʡʪʝ ʬʘʢʪʠʯʝʩʢʦʝ ʬʠʟʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʩ ʪʝʢʫʱʠʤ ʧʦʣʦʞʝʥʠʝʤ (01.12 ʊɽʂʋʑɸʗ ʇʆɿʀʎ) ʧʦ 

ʜʘʥʥʳʤ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʨʝʜʫʢʪʦʨʘ, ʢʨʘʪʥʦʩʪʠ 

ʧʦʣʠʩʧʘʩʪʘ ʠ ʜʠʘʤʝʪʨʘ ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ ʰʢʠʚʘ. 
Å ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 60.01 ɺʓɹʆʈ ɿʅɸʏ ʇʆɿʀʎ 

ʚʳʙʝʨʠʪʝ encoder 1 ʠʣʠ encoder 2, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ (01.12 

ʊɽʂʋʑɸʗ ʇʆɿʀʎ). 
Å ɺʳʙʝʨʠʪʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʝʞʠʤʘ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦ ʦʩʠ ʢʦʦʨʜʠʥʘʪ, ʫʩʪʘʥʦʚʠʚ ʜʣʷ 

ʧʘʨʘʤʝʪʨʘ 60.02 ʈɽɾʀʄ ʇʆɿʀʎ ʆʉɽʁ ʟʥʘʯʝʥʠʝ 

ʃʠʥʝʡʥʦʝ. 
Å ɺʳʙʝʨʠʪʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʠ ʢʨʘʪʥʦʩʪʴ 

ʧʦʣʠʩʧʘʩʪʘ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ 60.03 ʄʅʆɾ 

ʈɽɼʋʂʊ ʅɸɻʈ ʠ 60.04 ɼɽʃ ʈɽɼʋʂʊ ʅɸɻʈ. 
Å ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 60.05 ɽɼʀʅʀʎɸ 

ʇʆɿʀʎʀʆʅ ʚʳʙʝʨʠʪʝ ʤʝʪʨ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ. 
Å ɺʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ ʰʢʠʚʘ 

(D) * pi ʢʘʢ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ ʯʠʩʣʠʪʝʣʷ ʠ 

ʟʥʘʤʝʥʘʪʝʣʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʠʘʤʝʪʨ 

ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ ʰʢʠʚʘ 1 ʤʝʪʨ, ʪʦ ʦʢʨʫʞʥʦʩʪʴ D * pi 

= 3,142.  
ʋʩʪʘʥʦʚʠʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 60.06 ʂʆʕʌʌ ʃʀʅ 

ʏʀʉʃ ʟʥʘʯʝʥʠʝ 3142, ʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 60.07 

ʂʆʕʌʌ ʃʀʅ ɿʅɸʄ ð 1000.  
Å ʋʩʪʘʥʦʚʠʪʝ ʣʠʬʪ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʘʞʘʤʠ ʠ 
ʧʨʦʚʝʨʴʪʝ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ 01.12 ʊɽʂʋʑɸʗ 
ʇʆɿʀʎ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʘʢʪʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ 
ʵʪʘʞʝʡ. ʇʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ ʥʝʦʙʭʦʜʠʤʦ 
ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 60.03, 60.04, 60.06 ʠ 
60.07.  

60.01 ɺʓɹʆʈ ɿʅɸʏ  
ʇʆɿʀʎ 
60.02 ʈɽɾʀʄ ʇʆɿʀʎ 
ʆʉɽʁ 
60.03 ʄʅʆɾ ʈɽɼʋʂʊ  
ʅɸɻʈ 
60.04 ɼɽʃ ʈɽɼʋʂʊ ʅɸɻʈ 
60.05 ɽɼʀʅʀʎɸ  
ʇʆɿʀʎʀʆʅ 
60.06 ʂʆʕʌʌ ʃʀʅ ʏʀʉʃ 
60.07 ʂʆʕʌʌ ʃʀʅ ɿʅɸʄ 

 
ɺʚʝʜʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ ʟʘʤʝʜʣʝʥʠʷ ʠ 
ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ.  

83.02 ʈɸʉʉʊ ʄ-ɼʋ  
ɼɸʊʏʀʂ 

 
ʆʧʨʝʜʝʣʠʪʝ, ʢʘʢʦʝ ʧʨʦʮʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 
83.02 ʜʦʣʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʝʟʦʧʘʩʥʦʛʦ 
ʨʘʩʩʪʦʷʥʠʷ. ɹʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ð ʵʪʦ 
ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʡʜʝʥʦ ʩ 
ʥʝʠʟʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʜʦʪʷʛʠʚʘʥʠʷ. 

83.03 ɹɽɿʆʇ 
ʈɸʉʉʊʆʗʅʀɽ 

ɿʘʤʝʜʣʝʥʠʝ 

 
ɺʳʙʝʨʠʪʝ ʨʝʞʠʤ ʬʫʥʢʮʠʠ ʟʘʤʝʜʣʝʥʠʷ. 
Å ʆɼʅʆʉ ʋʇʈɸɺʃ 
Å ɼɺʋʍʉ ʋʇʈɸɺʃ 

10.80 ʈɽɾ ʌ-ʎʀʀ  
ɿɸʄɽɼʃ 
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ɽʩʣʠ ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ ʆɼʅʆʉ ʋʇʈɸɺʃ, 
ʦʧʨʝʜʝʣʠʪʝ ʠʩʪʦʯʥʠʢ (ʥʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʦʡ ʚʭʦʜ) ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 10.81 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ1. ɼʘʥʥʳʡ 
ʧʘʨʘʤʝʪʨ ʘʢʪʠʚʠʨʫʝʪ ʢʦʤʘʥʜʫ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ 
ʜʚʠʞʝʥʠʠ ʢʘʢ ʚʚʝʨʭ, ʪʘʢ ʠ ʚʥʠʟ. 

10.81 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ1 
(ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʚʳʙʨʘʥ ʮʠʬʨʦʚʦʡ ʚʭʦʜ 

ʧʫʪʝʤ ʫʢʘʟʘʥʠʷ ʥʘ ʙʠʪ ʚ 

ʦʜʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʠʛʥʘʣʦʚ:  
Å 02.01 ʉʦʩʪʦʷʥʠʝ DI 
Å 02.03 ʉʦʩʪʦʷʥʠʝ DIO 
Å 02.80 Cʆʉʊ ɼʆʇ DIO). 

 
ɽʩʣʠ ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ ɼɺʋʍʉ ʋʇʈɸɺʃ, ʦʧʨʝʜʝʣʠʪʝ 
ʠʩʪʦʯʥʠʢʠ (ʥʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʳʝ ʚʭʦʜʳ) ʜʣʷ 
ʧʘʨʘʤʝʪʨʦʚ 10.81 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ1 ʠ 10.82 ʀʉʊ 
ʂʆʄ ɿɸʄɽɼʃ2. ʇʝʨʚʳʡ ʘʢʪʠʚʠʨʫʝʪ ʢʦʤʘʥʜʫ ʟʘʤʝʜ-
ʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʝʨʭ, ʚʪʦʨʦʡ ð ʧʨʠ ʜʚʠʞʝʥʠʠ 
ʚʥʠʟ. 

10.81 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ1 
10.82 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ2 

 
ɺʚʝʜʠʪʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʟʘʤʝʜʣʝʥʠʷ. 10.85 ʉʂʆʈ ɸʂʊ ɿɸʄɽɼʃ 

ʂʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ 

 
ɺʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ (ʥʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʦʡ ʚʭʦʜ) 
ʢʦʤʘʥʜʳ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ.  

10.86 ʀʉʊ ʂʆʅʎ ɺɽʈʍɸ 
(ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʚʳʙʨʘʥ ʮʠʬʨʦʚʦʡ ʚʭʦʜ 

ʧʫʪʝʤ ʫʢʘʟʘʥʠʷ ʥʘ ʙʠʪ ʚ 

ʦʜʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʠʛʥʘʣʦʚ:  
Å 02.01 ʉʆʉʊʆʗʅʀɽ DI 
Å 02.03 ʉʆʉʊʆʗʅʀɽ DIO 
Å 02.80 Cʆʉʊ ɼʆʇ DIO). 

 
ɺʳʙʝʨʠʪʝ ʠʩʪʦʯʥʠʢ (ʥʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʦʡ ʚʭʦʜ) 
ʢʦʤʘʥʜʳ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʥʠʞʥʝʛʦ ʵʪʘʞʘ. 

10.87 ʀʉʊ ʂʆʅʎ ʅʀɿɸ 
(ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʚʳʙʨʘʥ ʮʠʬʨʦʚʦʡ ʚʭʦʜ 

ʧʫʪʝʤ ʫʢʘʟʘʥʠʷ ʥʘ ʙʠʪ ʚ 

ʦʜʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʠʛʥʘʣʦʚ:  
Å 02.01 ʉʆʉʊʆʗʅʀɽ DI 
Å 02.03 ʉʆʉʊʆʗʅʀɽ DIO 
Å 02.80 Cʆʉʊ ɼʆʇ DIO). 

 
ɿʘʜʘʡʪʝ ʚʨʝʤʷ ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʠ. 25.11 ɺʈɽʄʗ ɸɺɸʈ ʆʉʊ3 

ʉʪʘʪʠʯʝʩʢʘʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ʪʨʝʥʠʷ 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʟʘʧʫʩʢʝ ʣʠʬʪʘ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʦʩʦʙʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. 
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ɿʘʧʫʩʪʠʪʝ ʣʠʬʪ ʚʚʝʨʭ ʩʦ ʩʢʦʨʦʩʪʴʶ ʙʣʠʟʢʦʡ ʢ ʥʫʣʝʚʦʡ 

(0,01 ʤ/ʩʝʢ) ʠ ʟʘʧʠʰʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʤʦʤʝʥʪʘ (ʩʠʛʥʘʣ 01.06 ʄʆʄɽʅʊ). ʋʤʥʦʞʴʪʝ 

ʨʝʟʫʣʴʪʘʪ ʥʘ 0,8 ʠ ʚʚʝʜʠʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ 

ʧʘʨʘʤʝʪʨ  
82.01 ʉʊɸʊʀʏ ʊʈɽʅʀɽ. 

01.06 ʄʆʄɽʅʊ 
82.01 ʉʊɸʊʀʏ ʊʈɽʅʀɽ 
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ʋʩʪʘʥʦʚʠʪʝ ʢʘʙʠʥʫ ʣʠʬʪʘ ʠ ʧʨʦʪʠʚʦʚʝʩ ʥʘ ʦʜʥʦʤ 
ʫʨʦʚʥʝ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʨʘʚʥʦʚʝʩʠʚ ʢʘʙʠʥʫ ʠ 
ʧʨʦʪʠʚʦʚʝʩ. 

 

 
ʆʧʨʝʜʝʣʠʪʝ ʪʨʠ ʪʦʯʢʠ ʩʢʦʨʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ. ɿʘʜʘʥʠʝ 
ʩʢʦʨʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʪʦʯʝʢ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 
ʧʨʦʠʟʚʦʣʴʥʦ. 

82.02 ɼʀʅ ʊʈɽʅ ʉʂʆʈ1 
82.03 ɼʀʅ ʊʈɽʅ ʉʂʆʈ2 
82.04 ɼʀʅ ʊʈɽʅ ʉʂʆʈ3 

 
ɿʘʧʫʩʪʠʪʝ ʧʨʠʚʦʜ ʚʚʝʨʭ ʩ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ, 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʚ ʧʘʨʘʤʝʪʨʝ 82.02 ɼʀʅ ʊʈɽʅ ʉʂʆʈ1, 

ʠ ʟʘʧʠʰʠʪʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ (ʩʠʛʥʘʣ  
01.06 ʄʆʄɽʅʊ). 

01.06 ʄʆʄɽʅʊ 

 
ɺʳʯʪʠʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 82.01 ɿʅɸʏ ʂʆʄʇ ʉʊ 
ʄʆʄ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ. 
ʋʤʥʦʞʴʪʝ ʨʝʟʫʣʴʪʘʪ ʥʘ 0,8 ʠ ʚʚʝʜʠʪʝ ʧʦʣʫʯʝʥʥʳʡ 
ʨʝʟʫʣʴʪʘʪ ʚ ʧʘʨʘʤʝʪʨ 82.05 ɼʀʅ ʊʈɽʅ ʄʆʄ1. 

82.05 ɼʀʅ ʊʈɽʅ ʄʆʄ1 

 
ɿʘʧʫʩʪʠʪʝ ʧʨʠʚʦʜ ʚʚʝʨʭ ʩ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ, 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʚ ʧʘʨʘʤʝʪʨʝ 82.03 ɼʀʅ ʊʈɽʅ ʉʂʆʈ2, 

ʠ ʟʘʧʠʰʠʪʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ (ʩʠʛʥʘʣ  
01.06 ʄʆʄɽʅʊ). 

01.06 ʄʆʄɽʅʊ 

 
ɺʳʯʪʠʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 82.01 ɿʅɸʏ ʂʆʄʇ ʉʊ 
ʄʆʄ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ. 
ʋʤʥʦʞʴʪʝ ʨʝʟʫʣʴʪʘʪ ʥʘ 0,8 ʠ ʚʚʝʜʠʪʝ ʧʦʣʫʯʝʥʥʳʡ 
ʨʝʟʫʣʴʪʘʪ ʚ ʧʘʨʘʤʝʪʨ 82.06 ɼʀʅ ʊʈɽʅ ʄʆʄ2. 

82.06 ɼʀʅ ʊʈɽʅ ʄʆʄ2 

 
ɿʘʧʫʩʪʠʪʝ ʧʨʠʚʦʜ ʚʚʝʨʭ ʩ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ, 
ʦʧʨʝʜʝʣʝʥʥʳʤ ʚ ʧʘʨʘʤʝʪʨʝ 82.04 ɼʀʅ ʊʈɽʅ 
ʉʂʆʈ3, ʠ ʟʘʧʠʰʠʪʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ 
ʤʦʤʝʥʪʘ (ʩʠʛʥʘʣ 01.06 ʄʆʄɽʅʊ). 

01.06 ʄʆʄɽʅʊ 

 
ɺʳʯʪʠʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 82.01 ɿʅɸʏ ʂʆʄʇ ʉʊ 
ʄʆʄ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ. 
ʋʤʥʦʞʴʪʝ ʨʝʟʫʣʴʪʘʪ ʥʘ 0,8 ʠ ʚʚʝʜʠʪʝ ʧʦʣʫʯʝʥʥʳʡ 
ʨʝʟʫʣʴʪʘʪ ʚ ʧʘʨʘʤʝʪʨ 82.07 ɼʀʅ ʊʈɽʅ ʄʆʄ3. 

82.07 ɼʀʅ ʊʈɽʅ ʄʆʄ3 

ʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ 

 
ɺʢʣʶʯʠʪʝ ʬʫʥʢʮʠʶ ʢʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ, 
ʫʩʪʘʥʦʚʠʚ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 82.09 ʂʆʄʇ ʄʆʄ 
ʀʅɽʈʎʀʀ ʟʥʘʯʝʥʠʝ ɺʂʃʖʏɽʅʆ. 

82.09 ʂʆʄʇ ʄʆʄ  
ʀʅɽʈʎʀʀ 
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  ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʘ ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʝʨʮʠʠ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ:  
Å ʚʳʯʠʩʣʠʚ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʥʘʛʨʫʟʢʠ ʣʠʬʪʘ; 
Å ʚʳʯʠʩʣʠʚ ʙʦʣʝʝ ʪʦʯʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʪʝʩʪʦʚʦʤ ʧʨʦʛʦʥʝ. ʇʨʠʤʠʪʝ ʢ ʩʚʝʜʝʥʠʶ, ʯʪʦ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʳ ʇʂ DriveStudio. 
ɺʳʙʝʨʠʪʝ ʣʶʙʦʡ ʠʟ ʚʘʨʠʘʥʪʦʚ. ʀʥʩʪʨʫʢʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ.  
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ɺʘʨʠʘʥʪ 1: ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʥʘʛʨʫʟʢʠ ʣʠʬʪʘ 

 
ɿʘʜʘʡʪʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ 

ʠʥʝʨʮʠʠ ʥʘʛʨʫʟʢʠ ʣʠʬʪʘ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ: J = 

mr2 / (GR)2 ʛʜʝ 
J = ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ 
(ʢʛÅʤ2); m = ʤʘʩʩʘ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ (ʚʝʩ ʢʘʙʠʥʳ + 
ʚʝʩ ʧʨʦʪʠʚʦʚʝʩʘ + İ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʣʠʬʪʘ); r = 
ʨʘʜʠʫʩ ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ ʰʢʠʚʘ (ʜʠʘʤʝʪʨ/2); GR = 
ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʨʝʜʫʢʪʦʨʘ (ʩʢʦʨʦʩʪʴ 
ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ (ʦʙ/ʤʠʥ) / ʩʢʦʨʦʩʪʴ 
ʚʨʘʱʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ ʨʝʜʫʢʪʦʨʘ (ʦʙ/ʤʠʥ)).  

 

 
ɿʘʜʘʡʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 82.10 ʄʆʄɽʅʊ ʀʅɽʈʎʀʀ 
ɿʅɸʏɽʅʀɽ, ʚʳʯʠʩʣʝʥʥʦʝ ʚʳʰʝ. 

82.10 ʄʆʄɽʅʊ  
ʀʅɽʈʎʀʀ 

ɺʘʨʠʘʥʪ 2: ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʟʘʧʫʩʢʝ ʣʠʬʪʘ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʦʩʦʙʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. 

 
ʅʘʩʪʨʦʡʪʝ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʇʂ DriveStudio: 
Å ʋʩʪʘʥʦʚʠʪʝ ʧʨʦʛʨʘʤʤʫ DriveStudio ʥʘ ʢʦʤʧʴʶʪʝʨ. 

ʀʥʩʪʨʫʢʮʠʠ ʩʤ. ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

DriveStudio (DriveStudio user manual, ʢʦʜ ʘʥʛʣ. 

ʚʝʨʩʠʠ 3AFE68749026). 
Å ʇʦʜʩʦʝʜʠʥʠʪʝ ʧʨʠʚʦʜ ʢ ʢʦʤʧʴʶʪʝʨʫ: ʧʦʜʢʣʶʯʠʪʝ 
ʢʘʙʝʣʴ ʩʚʷʟʠ (OPCA-02, ʢʦʜ: 68239745) ʢ ʧʨʠʚʦʜʫ. 
ɼʨʫʛʦʡ ʢʦʥʝʮ ʢʘʙʝʣʷ ʧʦʜʢʣʶʯʠʪʝ ʢ ʢʦʤʧʴʶʪʝʨʫ 
ʯʝʨʝʟ ʘʜʘʧʪʝʨ USB ʠʣʠ ʥʘʧʨʷʤʫʶ ʯʝʨʝʟ COM-ʧʦʨʪ  

 

 
ɿʘʜʘʡʪʝ ʥʝʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ 
ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʦʚ ʤʦʤʝʥʪʘ (ʥʘʧʨʠʤʝʨ, 10 % 
ʠʣʠ 20 %). 

20.06 ʄɸX ʄʆʄɽʅʊ  
20.07 ʄIN ʄʆʄɽʅʊ  

 
ʋʨʘʚʥʦʚʝʩʴʪʝ ʣʠʬʪ (ʢʘʙʠʥʘ ʚ ʩʝʨʝʜʠʥʝ ʰʘʭʪʳ, ʚʝʩ 
ʢʘʙʠʥʳ = ʧʨʦʪʠʚʦʚʝʩʫ). 

 

 
ʋʩʪʘʥʦʚʠʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 25.80 ɺʓɹʆʈ ʋʉʂ/ɿɸʄ 
ʟʥʘʯʝʥʠʝ 0 (= FALSE) ʠ ʟʘʜʘʡʪʝ ʫʩʢʦʨʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 25.81 ʋʉʂʆʈɽʅʀɽ1, ʪʘʢ ʯʪʦʙʳ ʠʥʚʝʨʪʦʨ 
ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʜʦʩʪʠʛ ʧʨʝʜʝʣʦʚ ʤʦʤʝʥʪʘ. 

25.80 ɺʓɹʆʈ ʋʉʂ/ɿɸʄ 
25.81 ʋʉʂʆʈɽʅʀɽ1 
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ʅʘʯʥʠʪʝ ʩ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʧʝʨʝʡʜʠʪʝ ʢ 

ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʜʚʠʛʘʷʩʴ ʚʚʝʨʭ. ʀʩʧʦʣʴʟʫʡʪʝ 

ʦʢʥʦ Monitor ʧʨʦʛʨʘʤʤʳ DriveStudio ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʛʨʘʬʠʢʘ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʠʞʝ. ɿʘʪʝʤ ʧʦʥʘʙʣʶʜʘʡʪʝ ʟʘ 

ʬʘʢʪʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ 01.01 ʌɸʂʊ ʉʂʆʈ ʠ ʟʘʧʠʰʠʪʝ 

ʟʥʘʯʝʥʠʝ dN/dt, ʪ. ʝ. ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ 

ʩʢʦʨʦʩʪʠ.  

 

ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʛʨʘʬʠʢ ʦʪʦʙʨʘʞʘʝʪ ʧʨʝʜʝʣ 

ʤʦʤʝʥʪʘ 20.06 ʄɸX ʄʆʄɽʅʊ = 10 %. 

ʂʨʫʪʷʱʠʡTorque  

 

01.01 ʌɸʂʊ ʉʂʆʈ 

Time 

10  % 
01.06   ʄʆʄɽʅʊ 

ɺʨʝʤʷ 

Speed 

Time 

ʉʢʦʨʦʩʪʴ 

03.04   ɿɸɼɸʅʀɽ   ʉʂʆʈ   ɺʓʍ 

ɺʨʝʤʷ 

ɺʳʭʦʜ   ʟʘ   ʧʨʝʜʝʣʳ   
ʤʦʤʝʥʪʘ 

dN/dt  =  ʩʪʝʧʝʥʴ   
ʠʟʤʝʥʝʥʠʷ   ʬʘʢʪʠʯʝʩʢʦʡ   
ʩʢʦʨʦʩʪʠ 

d N 

d t 
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ʉ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʠʪʝ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ 

ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ: 

Jtot = Tacc_comp / [(2pi/60) Ŀ (dN/dt)] ʛʜʝ 
Jtot = ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ 
(ʢʛÅʤ2), 
dN = ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʦʙ/ʤʠʥ, 

dt = ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʩʝʢ, 
Tacc_comp = = ʧʨʝʜʝʣ ʤʦʤʝʥʪʘ ʚ ʅÅʤ. 
ʇʨʠʤʝʨ  
ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 98.01 ɺʓʏ ʅʆʄ ʄʆʄɽʅʊ 

ʨʘʚʥʦ 117,272 ʅÅʤ ʠ ʧʨʝʜʝʣʳ ʤʦʤʝʥʪʘ (20.06 ʠ 20.07) 

ʩʦʩʪʘʚʣʷʶʪ 10 %, ʪʦ Tacc_comp = 11,7272 ʅÅʤ.  
ɽʩʣʠ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʟʘ 1 ʩʝʢʫʥʜʫ = 225 ʦʙ/ʤʠʥ, ʪʦ 

Jtot = 11,7272 / [(2pi/60) Ŀ (225/1)] = 0,498 ʢʛÅʤ2. 

 

 
ɿʘʜʘʡʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 82.10 ʄʆʄɽʅʊ ʀʅɽʈʎʀʀ 
ʟʥʘʯʝʥʠʝ, ʚʳʯʠʩʣʝʥʥʦʝ ʚʳʰʝ. 

82.10 ʄʆʄɽʅʊ  
ʀʅɽʈʎʀʀ 

ʇʝʨʝʛʨʫʟʢʘ ʠʥʚʝʨʪʦʨʘ 

 
ʆʧʨʝʜʝʣʠʪʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʙʠʪʳ ʠʥʚʝʨʪʦʨʘ ʜʣʷ 
ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ ʇɽʈɽɻʈʋɿʂɸ 
ʀʅɺɽʈʊʆʈɸ. ɹʠʪʳ: 
Å ɹʠʪ 0 ʄIN ʄʆʄɽʅʊ  
Å ɹʠʪ 1 ʄAX ʄʆʄɽʅʊ 
Å ɹʠʪ 2 INTERNAL CURRENT (ɺʥʫʪʨʝʥʥʠʡ ʪʦʢ) 
Å ɹʠʪ 3 LOAD ANGLE (ʋʛʦʣ ʥʘʛʨʫʟʢʠ) 
Å ɹʠʪ 4 MOTOR PULLOUT (ʆʪʢʣʶʯʝʥʠʝ ʜʚʠʛʘʪʝʣʷ) 

81.01 ʇʈɽɼɽʃ  
ʀʅɺɽʈʊʆʈɸ 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʣʷ ʩʨʘʙʘʪʳʚʘʥʠʷ 
ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ ʇɽʈɽɻʈʋɿʂɸ ʀʅɺɽʈʊʆʈɸ. 

81.02 ɿɸɼ ʆʊʂ ʇʈɽɼ ʀʅɺ 

ʉʢʦʨʦʩʪʥʳʝ ʚʦʨʦʪʘ 

 
ɺʢʣʶʯʠʪʝ ʬʫʥʢʮʠʶ ʩʢʦʨʦʩʪʥʳʭ ʚʦʨʦʪ, ʟʘʜʘʚ ʜʣʷ ʧʘʨʘ- 
ʤʝʪʨʘ 81.03 ʌ-ʎʀʗ ʂʆʅʊʈ ʉʂʆʈ ʟʥʘʯʝʥʠʝ 
ɺʂʃʖʏɽʅʆ. 

81.03 ʌ-ʎʀʗ ʂʆʅʊʈ  
ʉʂʆʈ 

 
ʆʧʨʝʜʝʣʠʪʝ ʫʨʦʚʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʩʣʫʯʘʝ, 
ʢʦʛʜʘ ʢʘʙʠʥʘ ʜʚʠʞʝʪʩʷ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ 

 
ʆʧʨʝʜʝʣʠʪʝ ʫʨʦʚʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʠ ʝʝ 
ʠʟʤʝʥʝʥʠʠ (ʨʘʟʛʦʥʝ/ʟʘʤʝʜʣʝʥʠʠ). 

81.05 ɸɹʉ ɺɽʃ ʆʊʂʃ  
ʉʂʆʈ 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʣʷ ʩʨʘʙʘʪʳʚʘʥʠʷ 
ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ ʉʂʆʈʆʉʊʅɸʗ ʆʐʀɹʂɸ. 

81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ 

ʆʧʨʦʢʠʜʳʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ 
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ɿʘʜʘʡʪʝ ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣʳ 
ʤʦʤʝʥʪʘ ʧʨʠ ʦʧʨʦʢʠʜʳʚʘʥʠʠ ʜʚʠʛʘʪʝʣʷ. 

81.07 ʄAX ʄʆʄ ʆʊʂ ʆʇ  
ɼ 
81.08 ʄIN ʄʆʄ ʆʊʂ ʆʇ ɼ 

 
ɿʘʜʘʡʪʝ ʧʨʝʜʝʣ ʩʢʦʨʦʩʪʠ ʧʨʠ ʦʧʨʦʢʠʜʳʚʘʥʠʠ 
ʜʚʠʛʘʪʝʣʷ. 

81.09 ʇʈɽɼ ʆʐʀɹ ʉʂʆʈ 

 
ɿʘʜʘʡʪʝ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʣʷ ʩʨʘʙʘʪʳʚʘʥʠʷ 
ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ ʆʇʈʆʂʀɼʓɺɸʅʀɽ. 

81.10 ɿɸɼ ʆʊʂ ʆʇʈ ɼɺʀɻ 
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ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ 

5 

ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ 

 

ʆʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʳ 

ɺ ʛʣʘʚʝ  ʧʦʢʘʟʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʜʢʣʶʯʝʥʠʷʭ ʧʨʠʚʝʜʝʥʘ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ 

ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

ʉʪʘʥʜʘʨʪʥʳʝʧʦʜʢʣʶʯʝʥʠʷ 

X1 
ʇʨʠʤʝʯʘʥʠʷ 
*ʄʘʢʩʠʤʘʣʴʥʳʡ  

ʤɸ X2 ʩʫʤʤʘʨʥʳʡ ʪʦʢ: 200 

ɺʭʦʜ ʚʥʝʰʥʝʛʦ ʧʠʪʘʥʠʷ 
24 ɺ=, 1,6 ɸ  1 

 2 
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J1/2 

J1/2  
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ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ 

X5 
ɺʳʚʦʜʳ ʢʘʥʘʣʘ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè  J3 

ʂʘʥʘʣ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè 
ɺ 1 
ɸ 2 

BGND 3 
X6 

 OUT1 1 
ɹʝʟʦʧʘʩʥʦʝ ʦʪʢʣʶʯʝʥʠʝʫʧʨʘʚʣʝʥʠʷ  OUT2 2 ʜʚʠʛʘʪʝʣʝʤ. ɼʣʷ ʧʫʩʢʘ ʧʨʠʚʦʜʘ 

ʥʝʦʙʭʦʜʠʤʦ  IN1 3 ʟʘʤʢʥʫʪʴ ʦʙʝ ʮʝʧʠ. ʉʤ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ  

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ  
IN2 4 

ʧʨʠʚʦʜʘ. 
 ʇʦʜʢʣʶʯʝʥʠʝ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ X7  
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ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ 

6 

ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ 

 

ʆʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʳ 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ 

ʥʘʩʪʨʦʝʢ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʬʘʢʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʠ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʪʢʘʟʘʭ. 

ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ 
ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʫʩʢʦʤ/ 

ʦʩʪʘʥʦʚʦʤ ʣʠʬʪʘ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʵʪʠʤ ʙʣʦʢʠʨʦʚʢʘʤʠ. 

¤ ʋʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ/ʦʩʪʘʥʦʚʦʤ 

ʋʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ/ʦʩʪʘʥʦʚʦʤ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʣʦʛʠʢʫ ʠ ʢʦʤʘʥʜʳ ʧʫʩʢʘ 

ʣʠʬʪʘ ʚʚʝʨʭ ʠ ʚʥʠʟ. ʀʩʪʦʯʥʠʢʦʤ ʢʦʤʘʥʜ ʧʫʩʢʘ, ʦʩʪʘʥʦʚʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʥʝʰʥʠʡ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ (EXT1). ʉ ʧʦʤʦʱʴʶ 

ʧʘʨʘʤʝʪʨʘ 10.01 ʌʋʅʂʎ ʇʋʉʂɸ ɺʅ1 ʚʳʙʠʨʘʝʪʩʷ ʨʝʞʠʤ ʧʫʩʢʘ. ʉʫʱʝʩʪʚʫʝʪ 2 

ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘ: 

Å ɽʩʣʠ ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ IN1 F IN2R, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʩʠʛʥʘʣʳ ʧʫʩʢʘ ʜʣʷ 

ʜʚʠʞʝʥʠʷ ʚʚʝʨʭ ʠ ʚʥʠʟ. ʀʩʪʦʯʥʠʢ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 

10.02 ʀʉʊ1 ʇʋʉʂɸ ɺʅ1, ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʧʫʩʢʘ ʚʚʝʨʭ, ʘ ʠʩʪʦʯʥʠʢ, ʦʧʨʝ-

ʜʝʣʷʝʤʳʡ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 10.03 ʀʉʊ2 ʇʋʉʂɸ ɺʅ1, ð ʩʠʛʥʘʣʦʤ ʧʫʩʢʘ 

ʚʥʠʟ. 

Å ɽʩʣʠ ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ IN1S IN2DIR, ʦʜʠʥ ʩʠʛʥʘʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʫʩʢʘ, 

ʘ ʜʨʫʛʦʡ ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. ʀʩʪʦʯʥʠʢ, ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 10.02 ʀʉʊ1 ʇʋʉʂɸ ɺʅ1, ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʧʫʩʢʘ, ʘ 

ʠʩʪʦʯʥʠʢ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 10.03 ʀʉʊ2 ʇʋʉʂɸ ɺʅ1, 

ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ (0 = ʚʚʝʨʭ, 1 = ʚʥʠʟ). 
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ʌʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʫʩʢʦʤ/ʦʩʪʘʥʦʚʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ, ʨʝʞʠʤʝ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. ʋ ʨʝʞʠʤʘ ʨʝʚʠʟʠʠ 

ʠʤʝʝʪʩʷ ʩʚʦʷ ʘʥʘʣʦʛʠʯʥʘʷ ʬʫʥʢʮʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ 

ʨʘʟʜʝʣʝ ʀʉʊ ʈɽɾ ʈɽɺʀɿʀʀ ʥʘ ʩʪʨ. 100. 

ʇʨʦʛʨʘʤʤʥʳʝʬʫʥʢʮʠʠ 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
10.01 ʌʋʅʂʎ ʇʋʉʂɸ ɺʅ1 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʫʩʢʦʤ ʠ ʦʩʪʘʥʦʚʦʤ ʩ ʧʦʤʦʱʴʶ 

ʚʥʝʰʥʝʛʦ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ EXT1. 
10.02 ʀʉʊ1 ʇʋʉʂɸ ɺʅ1 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ 1 ʚʥʝʰʥʝʛʦ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ EXT1 ʜʣʷ 

ʢʦʤʘʥʜ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ.  
10.03 ʀʉʊ2 ʇʋʉʂɸ ɺʅ1 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ 2 ʚʥʝʰʥʝʛʦ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ EXT1 ʜʣʷ 

ʢʦʤʘʥʜ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ.  

¤ ɹʣʦʢʠʨʦʚʢʠ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ 

ʌʫʥʢʮʠʷ çɹʣʦʢʠʨʦʚʢʘ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘè ʧʨʝʢʨʘʱʘʝʪ ʠʣʠ ʙʣʦʢʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʢʦʤʘʥʜʳ ʧʫʩʢʘ, ʠʩʧʦʣʴʟʫʷ ʧʘʨʘʤʝʪʨ 10.88 ʀʉʊ ʈɸɿʈ ʈɸɹʆʊʓ, ʙʝʟ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʣʠ ʦ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ ʚ ʧʨʠʚʦʜʝ. ʇʨʠ 

ʚʳʢʣʶʯʝʥʥʦʤ ʩʠʛʥʘʣʝ ʧʘʨʘʤʝʪʨʘ 10.88 ʧʨʠʚʦʜ ʥʝ ʟʘʧʫʩʪʠʪʩʷ ʠʣʠ ʦʩʪʘʥʦʚʠʪʩʷ, 

ʝʩʣʠ ʫʞʝ ʟʘʧʫʱʝʥ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
10.88 ʀʉʊ ʈɸɿʈ ʈɸɹʆʊʓ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʚʢʣʶʯʝʥʠʷ ʧʨʠʚʦʜʘ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘ 

ʌʫʥʢʮʠʷ çɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘè ʚʳʧʦʣʥʷʝʪ ʩʙʨʦʩ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʘʚʘʨʠʡʥʳʭ ʦʪʢʘʟʦʚ ʧʨʠʚʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʝʛʦ ʚʨʝʤʝʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʉʨʝʜʠ ʚʩʝʭ ʦʪʢʘʟʦʚ, ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʬʘʢʪʠʯʝʩʢʠʤ 

ʩʠʛʥʘʣʦʤ 46.84 ʉʃ ʉʆʉʊ ʆʊʂɸɿɸ, ʬʫʥʢʮʠʷ ʚʳʧʦʣʥʷʝʪ ʩʙʨʦʩ ʪʦʣʴʢʦ ʪʝʭ, 

ʢʦʪʦʨʳʝ ʚʳʙʨʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 05.02 ʆʐ ɼʃʗ ɸɺʊʆʉɹʈ.  

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʚʳʙʨʘʥʥʳʭ ʦʪʢʘʟʦʚ ʟʘʧʫʩʢʘʝʪʩʷ 

ʠʩʧʳʪʘʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʟʘʜʘʥʥʦʝ ʧʘʨʘʤʝʪʨʦʤ 46.82 ɺʈɽʄʗ ɸɺʊʆʉɹʈʆʉɸ, ʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘ. ʂʦʣʠʯʝʩʪʚʦ ʩʙʨʦʩʦʚ ʟʘ ʧʝʨʠʦʜ 

ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʦʤ 46.81 ʂʆʃ-ɺʆ ɸɺʊʆʉɹʈ. 

ʉ ʧʦʤʦʱʴʶ ʧʘʨʘ-ʤʝʪʨʘ 46.83 ɿɸɼ ɸɺʊʆʉɹʈʆʉɸ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʧʨʠʚʦʜʘ ʩ ʤʦʤʝʥʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʢʠ ʠ ʜʦ ʝʝ ʩʙʨʦʩʘ.  

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
46.81 ʂʆʃ-ɺʆ ɸɺʊʆʉɹʈ ʆʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʙʨʦʩʦʚ ʦʪʢʘʟʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ 

ʧʨʠʚʦʜʦʤ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʘʨʘʤʝʪʨʦʤ 46.82. 
46.82 ɺʈɽʄʗ 
ɸɺʊʆʉɹʈʆʉɸ 

ʆʧʨʝʜʝʣʷʝʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʨʠʚʦʜʦʤ. 
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46.83 ɿɸɼ ɸɺʊʆʉɹʈʆʉɸ ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʨʠʚʦʜʘ ʩ ʤʦʤʝʥʪʘ ʦʙʥʘʨʫʞʝʥʠʷ 
ʦʰʠʙʢʠ ʠ ʜʦ ʝʝ ʩʙʨʦʩʘ. 

46.84 ʆʐ ɼʃʗ ɸɺʊʆʉɹʈ ɺʳʙʠʨʘʝʪ ʦʪʢʘʟʳ, ʩʙʨʦʩ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 
ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.02 ʉʃ ʉʆʉʊ ʆʊʂɸɿɸ ʆʙʦʟʥʘʯʝʥʠʝ ʩʪʘʪʫʩʘ ʦʰʠʙʢʠ ʩ ʫʢʘʟʘʥʠʝʤ ʙʠʪʘ ʦʰʠʙʢʠ 

ʉʙʨʦʩ ʦʪʢʘʟʦʚ ʚʨʫʯʥʫʶ 

ʇʦʤʠʤʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʙʨʦʩʘ ʦʪʢʘʟʦʚ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʩʙʨʦʩ ʩ ʧʦʤʦʱʴʶ 

ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚʳʙʨʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 46.80 ʀʉʊ ʉɹʈ ʆʐʀɹʂʀ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

46.80 ʀʉʊ ʉɹʈ ʆʐʀɹʂʀ ʆʧʨʝʜʝʣʷʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ ʦʰʠʙʢʠ. 

ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʣʠʬʪʘ 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʣʠʬʪ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʦʤʠʤʦ 

ʥʝʛʦ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʪʨʠ ʨʝʞʠʤʘ: ʨʝʞʠʤ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ ʠ 

ʨʝʞʠʤ ʨʝʚʠʟʠʠ. ʉʚʝʜʝʥʠʷ ʦ ʟʘʜʘʥʠʷʭ ʩʢʦʨʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʨʝʞʠʤʦʚ ʩʤ. ʚ 

ʨʘʟʜʝʣʝ ɺʳʙʦʨ ʠ ʚʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘ ʩʪʨ. 101. 

¤ ʈʝʞʠʤ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ɽʩʣʠ ʣʠʬʪ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝ ʚʨʦʚʝʥʴ ʩ ʵʪʘʞʥʦʡ ʧʣʦʱʘʜʢʦʡ, ʚʢʣʶʯʘʝʪʩʷ 

ʨʝʞʠʤ ʚʳʨʘʚʥʠʚʘʥʠʷ ʜʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʣʠʬʪʘ ʥʘ ʫʨʦʚʝʥʴ ʵʪʘʞʘ. ʇʘʨʘʤʝʪʨ 

80.10 ʀʉʊ ɿɸɼ ʉʂʆʈ ɺʓʈ ʚʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʚʳʨʘʚʥʠʚʘʥʠʷ:  
80.11 ʉʂʆʈ ɺʓʈɸɺʅʀɺɸʅ, 02.05 AI1 ʄɸʉʐʊɸɹ ʠʣʠ 02.07 AI2 ʄɸʉʐʊɸɹ.  
ʉʣʝʜʫʶʱʠʡ ʛʨʘʬʠʢ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʦʮʝʩʩ ʚʳʨʘʚʥʠʚʘʥʠʷ. 
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Brake open Jerk7 Start Jerk7 

Releveling 
speed 

Time 

Leveling speed 

Leveling active 

Nominal or medium speed 

Speed 

ʇʫʩʢ ʊʦʨʤʦʟ   ʩʥʷʪ 
ɸʢʪʠʚʝʥ   ʨʝʞʠʤ   
ʜʦʪʷʛʠʚʘʥʠʷ 

ʅʦʤʠʥʘʣʴʥʘʷ   ʩʢʦʨʦʩʪʴ 

ʈʓɺʆʂ 7 ʈʓɺʆʂ 7 

ʉʢʦʨʦʩʪʴ   
ʚʳʨʘʚʥʠʚʘʥʠʷ 

ɺʨʝʤʷ 

ʉʢʦʨʦʩʪʴ   ʜʦʪʷʛʠʚʘʥʠʷ 

ʉʢʦʨʦʩʪʴ 
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ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
25.89 ʋʉʂ/ɿɸʄ ɺʓʈɸɺʅ ʆʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ ʚ ʨʝʞʠʤʝ ʚʳʨʘʚʥʠʚʘʥʠʷ. 
80.10 ʀʉʊ ɿɸɼ ʉʂʆʈ ɺʓʈ ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ.  
80.11 ʉʂʆʈ ɺʓʈɸɺʅʀɺɸʅ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʢʦʛʜʘ ʚʳʙʨʘʥ ʠʩʪʦʯʥʠʢ 

ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 80.10. 
ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 7 
(RELEVELING ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷè 
ʪʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

¤ ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ 

ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʩʪʘʚʢʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʵʪʘʞʥʫʶ ʧʣʦʱʘʜʢʫ 

ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʠ 

ʦ ʜʦʩʪʘʚʢʝ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʵʪʘʞʥʫʶ ʧʣʦʱʘʜʢʫ ʩʤ. ʚ ʨʘʟʜʝʣʝ ʕʚʘʢʫʘʮʠʷ 

ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʩʪʨ. 146. 

¤ ʀʉʊ ʈɽɾ ʈɽɺʀɿʀʀ 

ʈʝʞʠʤ ʨʝʚʠʟʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ. ʆʥ ʚʢʣʶʯʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 10.92 ʀʉʊ ʈɽɾ ʈɽɺʀɿʀʀ. ɺ 

ʵʪʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʦʡ ʣʠʬʪʘ ʫʧʨʘʚʣʷʶʪ ʧʘʨʘʤʝʪʨʳ 10.93 ʀʉʊ ʈɽɺʀɿ ɺɺɽʈʍ 

ʠ 10.94 ʀʉʊ ʈɽɺʀɿ ɺʅʀɿ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ. ʆʩʥʦʚʥʳʝ ʢʦʤʘʥʜʳ 

ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ (ʩʤ. ʨʘʟʜʝʣ ʋʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ/ʦʩʪʘʥʦʚʦʤ ʥʘ ʩʪʨ. 97) 

ʦʪʢʣʶʯʝʥʳ.  
ʇʘʨʘʤʝʪʨ 
10.93 

ʇʘʨʘʤʝʪʨ 10.94 ʂʦʤʘʥʜʘ 

0 0 ʉʪʦʧ 

1 0 ʈʝʞʠʤ ʨʝʚʠʟʠʠ ʚʚʝʨʭ 

0 1 ʈʝʞʠʤ ʨʝʚʠʟʠʠ ʚʥʠʟ 

1 1 ʉʪʦʧ 

ʂʦʛʜʘ ʣʠʬʪ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ, ʧʨʠʚʦʜ ʠʩʧʦʣʴʟʫʝʪ ʧʘʨʘʤʝʪʨ  
80.13 ʉʂʆʈʆʉʊʔ ʈɽɺʀɿʀʀ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʘ ʧʘʨʘʤʝʪʨʳ 25.85 

ʋʉʂʆʈ ɺ ʈɽɺʀɿʀʀ ʠ 25.86 ɿɸʄɽɼʃ ɺ ʈɽɺʀɿ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʠ ʟʘʤʝʜʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʣʠʬʪʘ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʚ ʥʦʨʤʘʣʴʥʦʤ 

ʨʝʞʠʤʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʣʠʬʪʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʨʘʚʥʘ 

ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ çʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

çʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 80.05 

ʀʉʊ ɿɸɼ ʉʂʆʈ1, 80.06 ʀʉʊ ɿɸɼ ʉʂʆʈ2 ʠ 80.07 ʀʉʊ ɿɸɼ ʉʂʆʈ3, ʘ ʜʚʠʞʝʥʠʝ 
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ʣʠʬʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʩʥʦʚʥʳʭ ʢʦʤʘʥʜ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ. ʈʝʞʠʤ ʨʝʚʠʟʠʠ 

ʦʪʢʣʶʯʝʥ, ʠ ʪʘʢʞʝ ʦʪʢʣʶʯʝʥʳ ʢʦʤʘʥʜʳ çʚʚʝʨʭ/ʚʥʠʟè ʵʪʦʛʦ ʨʝʞʠʤʘ. 

ʈʳʚʢʠ ʦʪʢʣʶʯʝʥʳ ʥʘ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʣʠʬʪʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʝʚʠʟʠʠ.  

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

10.92 ʀʉʊ ʈɽɾ ʈɽɺʀɿʀʀ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʨʝʚʠʟʠʠ 

10.93 ʀʉʊ ʈɽɺʀɿ ɺɺɽʈʍ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʧʫʩʢʘ ʣʠʬʪʘ ʚʚʝʨʭ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ 

10.94 ʀʉʊ ʈɽɺʀɿ ɺʅʀɿ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʧʫʩʢʘ ʣʠʬʪʘ ʚʥʠʟ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ 

25.85 ʋʉʂʆʈ ɺ ʈɽɺʀɿʀʀ ʆʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 

25.86 ɿɸʄɽɼʃ ɺ ʈɽɺʀɿ ʆʧʨʝʜʝʣʷʝʪ ʟʘʤʝʜʣʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 

80.13 ʉʂʆʈʆʉʊʔ 
ʈɽɺʀɿʀʀ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. ʄʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʢʦʛʜʘ ʨʝʞʠʤ ʨʝʚʠʟʠʠ ʥʝ 
ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 10 
(INSPECT SPD ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠè ʪʝʢʫʱʠʤ 
ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

ɺʳʙʦʨ ʠ ʚʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 

¤ ɿʘʜʘʥʠʝ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ 

ʌʫʥʢʮʠʷ çɺʳʙʦʨ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠè ʦʧʨʝʜʝʣʷʝʪ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ. 

ʉʣʝʜʫʶʱʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʙʘʟʦʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. 
ɺʦʟʤʦʞʥʳʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʈʝʞʠʤ ʨʘʙʦʪʳ ʣʠʬʪʘ 

ʉʢʦʨʦʩʪʴ 1*, 2 ʠʣʠ 3 ʈʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʈʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʈʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʉʢʦʨʦʩʪʴ ʜʦʪʷʛʠʚʘʥʠʷ ʈʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʢʦʛʜʘ ʘʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʟʘʜʘʥʠʷ 
ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ 

ʉʢʦʨʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷ ʈʝʞʠʤ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠ ʈʝʞʠʤ ʨʝʚʠʟʠʠ ʠʣʠ ʨʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʦʛʦ, ʢʘʢʦʡ ʨʝʞʠʤ ʘʢʪʠʚʝʥ 

ʉʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠ ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ 
* ɺʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ1è ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 0 ʤ/ʩʝʢ. ʆʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʩʪʘʥʦʚʘ ʣʠʬʪʘ. 
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ʌʫʥʢʮʠʷ ʚʳʙʠʨʘʝʪ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ.  

Å ɽʩʣʠ ʥʠ ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ, ʥʠ ʨʝʞʠʤ ʨʝʚʠʟʠʠ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ, ʟʘʜʘʥʠʝ 

ʩʢʦʨʦʩʪʠ ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʢʦʤʙʠʥʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 80.05 

ʀʉʊ ɿɸɼ ʉʂʆʈ1, 80.06 ʀʉʊ ɿɸɼ ʉʂʆʈ2 ʠ 80.07 ʀʉʊ ɿɸɼ ʉʂʆʈ3.  

Å ɽʩʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥ ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ ʣʠʙʦ ʨʝʞʠʤ ʨʝʚʠʟʠʠ, ʟʘʜʘʥʠʝ 

ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʚʳʙʠʨʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 80.14 ʉʂʆʈʆʉʊʔ ʈɽɺʀɿʀʀ 

ʠʣʠ 80.13 ʉʂʆʈʆʉʊʔ ʕɺɸʂʋɸʎ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʨʝʞʠʤ 

ʘʢʪʠʚʝʥ.  

Å ɽʩʣʠ ʘʢʪʠʚʥʳ ʦʙʘ ʨʝʞʠʤʘ, ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʧʨʠʦʨʠʪʝʪ.  

ɺ ʪʘʙʣʠʮʝ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʚʳʙʠʨʘʝʪʩʷ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ. 
10.89 ʀʉʊ 
ʈɽɾ 
ʕɺɸʂʋɸʎ 

10.92 ʀʉʊ 
ʈɽɾ  
ʈɽɺʀɿʀʀ 

80.05 ʀʉʊ 
ɿɸɼ ʉʂʆʈ1 

80.06 ʀʉʊ 
ɿɸɼ ʉʂʆʈ2 

80.07 ʀʉʊ 
ɿɸɼ ʉʂʆʈ3 

05.03 ɺʓɹʈ ʉʂʆʈ  
ʃʀʌʊɸ 

0 0 0 0 0 ʉʢʦʨʦʩʪʴ1 (ʥʫʣʝʚʘʷ 
ʩʢʦʨʦʩʪʴ) 

0 0 1 0 0 ʅʦʤʠʥʘʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ 

0 0 0 1 0 ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 

0 0 1 1 0 ʉʢʦʨʦʩʪʴ 
ʜʦʪʷʛʠʚʘʥʠʷ 

0 0 0 0 1 ʉʢʦʨʦʩʪʴ 
ʚʳʨʘʚʥʠʚʘʥʠʷ 

0 0 1 0 1 ʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠ 

0 0 0 1 1 ʉʢʦʨʦʩʪʴ2 

0 0 1 1 1 ʉʢʦʨʦʩʪʴ3 

0 1 x x x ʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠ 

1 x x x x ʉʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠ 

ɿʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ 

ʊʘʢʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʢʘʢ çʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴè, çʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴè, 

çʉʢʦʨʦʩʪʴ2è ʠ çʉʢʦʨʦʩʪʴ3è, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʙʠʪʦʚ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʟʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ. ʅʘʙʦʨ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʜʝʨʞʠʪ ʥʘʩʪʨʘʠʚʘʝʤʳʝ 

ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʚ ʦʛʨʘʥʠʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʠ ʟʘʜʝʨʞʝʢ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʟʘʜʘʥʠʡ ʩʢʦʨʦʩʪʠ. ɿʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ, 

ʪʦʣʴʢʦ ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ. 

ʅʘ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʩʭʝʤʝ ʧʦʢʘʟʘʥʦ ʦʙʳʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʣʠʬʪʘ ʩ ʦʜʥʦʛʦ 

ʵʪʘʞʘ ʥʘ ʜʨʫʛʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʜʝʨʞʝʢ ʦʪʢʣʶʯʝʥʠʷ ʧʨʠ ʟʘʜʘʥʠʠ 

çʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴè: 
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80.076)/7) changed 

ʠʟʤʝʥʠʣʦʩʴ ʩ 

ʥʦʤʠʥʘʣʴʥʦʡfrom 

Nominal to  

ʩʢʦʨʦʩʪʠleveling spd  
ʥʘ ʩʢʦʨʦʩʪʴ 

ʜʦʪʷʛʠʚʘʥʠʷ 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

80.01 ʅʆʄ ʉʂʆʈʆʉʊʔ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ 
ʨʘʙʦʪʳ. 

80.05 ʀʉʊ ɿɸɼ ʉʂʆʈ1 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʙʠʪ 1.  

80.06 ʀʉʊ ɿɸɼ ʉʂʆʈ2 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʙʠʪ 2.  

80.07 ʀʉʊ ɿɸɼ ʉʂʆʈ3 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʙʠʪ 3.  

80.08 ʉʂʆʈʆʉʊʔ1 ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʟʘʚʦʜʦʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʥʫʣʝʚʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, 
ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʩʪʘʥʦʚʘ ʣʠʬʪʘ ʚ ʨʝʞʠʤʝ 
ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ. 

80.09 ʉʂʆʈʆʉʊʔ ɼʆʊʗɻ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚʦ ʚʨʝʤʷ 
ʜʦʪʷʛʠʚʘʥʠʷ. 

80.10 ʀʉʊ ɿɸɼ ʉʂʆʈ ɺʓʈ ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ. 

80.11 ʉʂʆʈ ɺʓʈɸɺʅʀɺɸʅ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢ 
ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʚʳʙʨʘʥ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 
80.10. 

Nominal speed 

Off Delay Speed Limit (Par 80.18) 

Nominal 
speed 
switch 
off delay  
time (par  
80.21) 

Leveling speed 

Stopped to  
zero speed 

Time 

Stop command 

Brake 
closed 

Leveling Speed  
ref start point  

Bit pointer  
status (Par80.5/ 

Brake  
open 

Start 

Speed ʉʢʦʨʦʩʪʴ 

80.20   
ɿɸɼɽʈɾ   ʅʆʄ   
ʉʂʆʈ 

ʇʫʩʢ ʊʦʨʤʦʟ   
ʩʥʷʪ 

ʉʦʩʪʦʷʥʠʝ   
ʧʘʨʘʤʝʪʨʘ - ʫʢʘʟʘʪʝʣʷ   
ʙʠʪʘ  ( 80.05 / 80.06 / 

ʅʘʯʘʣʦ   ʜʝʡʩʪʚʠʷ   
ʩʢʦʨʦʩʪʠ   ʜʦʪʷʛʠʚʘʥʠʷ 

ʂʦʤʘʥʜʘ   ʦʩʪʘʥʦʚʘ 

ʉʢʦʨʦʩʪʴ   ʜʦʪʷʛʠʚʘʥʠʷ 
ʆʩʪʘʥʦʚ   ʜʦ   
ʥʫʣʝʚʦʡ   
ʩʢʦʨʦʩʪʠ 

ʊʦʨʤʦʟ   
ʥʘʣʦʞʝʥ 

ɺʨʝʤʷ 

80.17   ʇʈɽɼ   ʉʂʆʈʆʉʊʔ 

ʅʦʤʠʥʘʣʴʥʘʷ 
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80.12 ʉʈɽɼʅʗʗ ʉʂʆʈʆʉʊʔ ʆʧʨʝʜʝʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʤʝʩʪʦ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʤʝʞʵʪʘʞʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

80.13 ʉʂʆʈʆʉʊʔ ʈɽɺʀɿʀʀ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. ʄʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʢʦʛʜʘ ʨʝʞʠʤ 
ʨʝʚʠʟʠʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

80.14 ʉʂʆʈʆʉʊʔ ʕɺɸʂʋɸʎ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. 

80.15 ʉʂʆʈʆʉʊʔ2 ʆʧʨʝʜʝʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʤʝʩʪʦ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʤʝʞʵʪʘʞʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

80.16 ʉʂʆʈʆʉʊʔ3 ʆʧʨʝʜʝʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʤʝʩʪʦ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʤʝʞʵʪʘʞʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

80.17 ʇʈɽɼ ʉʂʆʈʆʉʊʔ ʆʧʨʝʜʝʣʷʝʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʧʨʠ ʘʢʪʠʚʘʮʠʠ 
ʟʘʜʝʨʞʝʢ ʦʪʢʣʶʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʤʠ 80.18 ï 80.21.  

80.18 ɿʘʜʝʨʞʢʘ ʩʢʦʨ2 ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʚʝʣʠʯʠʥʳ 
çʉʢʦʨʦʩʪʴ2è. 

80.19 ɿɸɼɽʈɾʂɸ ʉʈ ʉʂʆʈ ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʚʝʣʠʯʠʥʳ çʉʨʝʜʥʷʷ 
ʩʢʦʨʦʩʪʴè. 

80.20 ɿɸɼɽʈɾ ʅʆʄ ʉʂʆʈ ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʚʝʣʠʯʠʥʳ 
çʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴè. 

80.21 ɿɸɼɽʈɾʂɸ ʉʂʆʈ3 ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʚʝʣʠʯʠʥʳ 
çʉʢʦʨʦʩʪʴ3è. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 5  
(SPEED1 ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ1è ʪʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ 
ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 6  
(LEVELING ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ ʜʦʪʷʛʠʚʘʥʠʷè ʪʝʢʫʱʠʤ 
ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 7  
(RELEVELING ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷè 
ʪʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 8  
(MEDIUM SPD ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴè ʪʝʢʫʱʠʤ 
ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 9 
(NOMINAL SPD ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴè 
ʪʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 10 
(INSPECTION SPD ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠè ʪʝʢʫʱʠʤ 
ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 12 
(EVAC SPD ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠè ʪʝʢʫʱʠʤ 
ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 
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05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 13 
(SPEED2 ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ2è ʪʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ 
ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 14 
(SPEED3 ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ3è ʪʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ 
ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

05.03 LIFT SPEED SEL ʇʦʢʘʟʳʚʘʝʪ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ, ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʝʡ çɺʳʙʦʨ ʟʘʜʘʥʠʷ 
ʩʢʦʨʦʩʪʠè.  

05.08 LIFT SPEED ACT ʇʦʢʘʟʳʚʘʝʪ ʬʘʢʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ (ʤ/ʩʝʢ). 

¤ ɺʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʌʫʥʢʮʠʷ çɺʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠè ʧʝʨʝʚʦʜʠʪ ʣʠʥʝʡʥʫʶ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ 

(ʤ/ʩʝʢ) ʚ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ (ʦʙ/ʤʠʥ). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʡ 

ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ ʠ ʣʠʬʪʘ ʜʘʥʥʳʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʜʘʥʳ ʧʨʠ 

ʟʘʧʫʩʢʝ ʧʨʠʚʦʜʘ. ʂ ʵʪʠʤ ʜʘʥʥʳʤ (ʧʘʨʘʤʝʪʨʘʤ) ʦʪʥʦʩʷʪʩʷ: ʧʝʨʝʜʘʪʦʯʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʨʝʜʫʢʪʦʨʘ, ʜʠʘʤʝʪʨ ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ ʰʢʠʚʘ ʠ ʢʨʘʪʥʦʩʪʴ 

ʧʦʣʠʩʧʘʩʪʘ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʢʦʤʧʦʥʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ. 

 

ʅʘ ʨʠʩʫʥʢʝ ʦʪʦʙʨʘʞʝʥʳ ʪʠʧʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʨʘʪʥʦʩʪʠ ʧʦʣʠʩʧʘʩʪʘ. 
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ʇʨʠ ʨʘʩʯʝʪʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ (ʦʙ/ʤʠʥ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ: 

80.02 ʇɽʈɽɼ ʏʀʉʃ ʈɽɼ Ŀ 80.04 ʂʈɸʊʅ ʇʆʃʀʉʇɸʉʊɸ Ŀ 60 

ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ (ʦʙ/ʤʠʥ) = ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ (ʤ/ʩ) Ŀ  
Pi Ŀ 80.03 ɼʀɸʄɽʊʈ ʂɺʐ (ʤʤ) 

ʈʝʟʫʣʴʪʘʪ ʧʦʜʩʯʝʪʘ (ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ (ʦʙ/ʤʠʥ)) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ (ʤ/ʩʝʢ) ʠ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 25.02 ʈɸʉʏ 

ʉʂʆʈ ʄʆʊʆʈɸ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

25.02 ʈɸʉʏ ʉʂʆʈ 
ʄʆʊʆʈɸ 

ʆʪʦʙʨʘʞʘʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ (ʦʙ/ʤʠʥ), ʢʦʪʦʨʘʷ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ (ʤ/ʩʝʢ), ʟʘʜʘʥʥʦʡ 
ʧʘʨʘʤʝʪʨʦʤ 80.01 ʅʆʄ ʉʂʆʈʆʉʊʔ.  

80.02 ʇɽʈɽɼ ʏʀʉʃ ʈɽɼ ɿʘʜʘʝʪʩʷ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ. 

80.03 ɼʀɸʄɽʊʈ ʂɺʐ ɿʘʜʘʝʪʩʷ ʜʠʘʤʝʪʨ ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ ʰʢʠʚʘ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. 

80.04 ʂʈɸʊʅ 
ʇʆʃʀʉʇɸʉʊɸ 

ɿʘʜʘʝʪʩʷ ʢʨʘʪʥʦʩʪʴ ʧʦʣʠʩʧʘʩʪʘ. 

ɻʨʘʬʠʢ ʩʢʦʨʦʩʪʠ 

ʌʫʥʢʮʠʷ çɻʨʘʬʠʢ ʩʢʦʨʦʩʪʠè ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʠʨʘʝʪ ʠʟ ʥʘʙʦʨʘ ʟʥʘʯʝʥʠʡ 

ʫʩʢʦʨʝʥʠʷ, ʟʘʤʝʜʣʝʥʠʷ ʠ ʨʳʚʢʘ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʣʠʬʪʘ.  

¤ ɺʳʙʦʨ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 

ʌʫʥʢʮʠʷ çʋʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝè ʚʳʙʠʨʘʝʪ ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʣʠʬʪʘ:  

Roping ratio 1:1 Roping ratio 2:1 
ʢʨʘʪʥʦʩʪʴ   
ʧʦʣʠʩʧʘʩʪʘ  1:1 

ʢʨʘʪʥʦʩʪʴ   
ʧʦʣʠʩʧʘʩʪʘ  2:1 
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Å ʇʨʠ ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʫʩʢʦʨʝʥʠʷ ʠ 

ʟʘʤʝʜʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 25.87 ʋʉʂʆʈ ɺ ʕɺɸʂʋɸʎ ʠ 25.88 

ɿɸʄɽɼ ɺ ʕɺɸʂʋɸʎ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

Å ʇʨʠ ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʫʩʢʦʨʝʥʠʷ ʠ 

ʟʘʤʝʜʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 25.85 ʋʉʂʆʈ ɺ ʈɽɺʀɿʀʀ ʠ 25.86 

ɿɸʄɽɼʃ ɺ ʈɽɺʀɿ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

Å ʇʨʠ ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʚʳʨʘʚʥʠʚʘʥʠʷ ʚʝʣʠʯʠʥʫ ʫʩʢʦʨʝʥʠʷ ʠ ʟʘʤʝʜʣʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪ ʧʘʨʘʤʝʪʨ 25.89 ʋʉʂ/ɿɸʄ ɺʓʈɸɺʅ.  

Å ɺ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ, ʩʜʝʣʘʥʥʦʛʦ ʧʨʠ 

ʧʦʤʦʱʠ ʧʘʨʘʤʝʪʨʘ 25.81 ɺʓɹʆʈ ʋʉʂ/ɿɸʄ) ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʘʨʘʤʝʪʨʳ  
25.82 ʋʉʂʆʈɽʅʀɽ1 / 25.83 ɿɸʄɽɼʃɽʅʀɽ1 ʠʣʠ 25.84 ʋʉʂʆʈɽʅʀɽ2/ 25.80 

ɿɸʄɽɼʃɽʅʀɽ2. 

ʅʘʩʪʨʦʡʢʠ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 1 ʠ 2 ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʣʠʬʪʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ: 

 
25.8025.80 ɺʓɹʆʈ ACC/DEC SEL = FALSE ʋʉʂ/ɿɸʄ = FALSE Timeɺʨʝʤʷ 

ʉʢʦʨʦʩʪʴSpeed 

 
25.8025.80 ɺʓɹʆʈ ACC/DEC SEL = TRUE ʋʉʂ/ɿɸʄ = TRUE Timeɺʨʝʤʷ 

Speed 

25.81 1  ACC 
25.82  DEC 1 

25.84  DEC 2 

ʉʢʦʨʦʩʪʴ 

25.81   ʋʉʂʆʈɽʅʀɽ 1 
25.82   ɿɸʄɽɼʃɽʅʀɽ 1 

25.84   ɿɸʄɽɼʃɽʅʀɽ 2 

25.83  ACC 2 
25.84  DEC 2 

25.84  DEC 2 25.84   ɿɸʄɽɼʃɽʅʀɽ 2 

25.84   ɿɸʄɽɼʃɽʅʀɽ 2 
25.83   ʋʉʂʆʈɽʅʀɽ 2 
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¤ ɺʳʙʦʨ ʨʳʚʢʘ 

ʌʫʥʢʮʠʷ çɺʳʙʦʨ ʨʳʚʢʘè ʦʧʨʝʜʝʣʷʝʪ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʨʳʚʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʣʠʬʪʘ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ: 

Å ʦʧʨʝʜʝʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʨʳʚʢʦʚ ʜʣʷ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ; 

Å ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʚʢʦʚ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʧʘʨʘʤʝʪʨʝ 

25.90 ɸʂʊʀɺ ʈʓɺʂʆɺ ʟʥʘʯʝʥʠʝ ʨʳʚʢʦʚ ʨʘʚʥʦ ʥʫʣʶ.  

ʈʘʟʜʝʣʠʚ ʚʳʙʨʘʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʘ ʟʥʘʯʝʥʠʝ ʨʳʚʢʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʝ 

ʚʨʝʤʝʥʠ ʧʝʨʝʭʦʜʘ ʢ ʫʩʢʦʨʝʥʠʶ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʨʳʚʢʘ. 

ʅʘ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ ʠʩʧʦʣʴʟʫʝʪ ʨʳʚʢʠ. 

 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

25.80 ɺʓɹʆʈ ʋʉʂ/ɿɸʄ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 1 ʠʣʠ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ 2 ʚ ʨʝʞʠʤʝ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ. 

25.81 ʋʉʂʆʈɽʅʀɽ1 ʆʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 1. 

25.82 ɿɸʄɽɼʃɽʅʀɽ1 ʆʧʨʝʜʝʣʷʝʪ ʟʘʤʝʜʣʝʥʠʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 1. 

25.83 ʋʉʂʆʈɽʅʀɽ2 ʆʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 2. 

25.84 ɿɸʄɽɼʃɽʅʀɽ2 ʆʧʨʝʜʝʣʷʝʪ ʟʘʤʝʜʣʝʥʠʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 2. 

25.85 ʋʉʂʆʈ ɺ ʈɽɺʀɿʀʀ ʆʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 

25.86 ɿɸʄɽɼʃ ɺ ʈɽɺʀɿ ʆʧʨʝʜʝʣʷʝʪ ʟʘʤʝʜʣʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 

25.87 ʋʉʂʆʈ ɺ ʕɺɸʂʋɸʎ ʆʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. 

25.88 ɿɸʄɽɼ ɺ ʕɺɸʂʋɸʎ ʆʧʨʝʜʝʣʷʝʪ ʟʘʤʝʜʣʝʥʠʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. 

Brake open Start 

Jerk1 

Jerk2 
Jerk3 

Jerk4 

Jerk5 

Jerk7 Jerk7 

Releveling 
speed 

Time 

Levelingspeed 

Levelingactive 

Nominal or medium speed 

Speed 

Jerk6 ʈʳʚʦʢ 1 

ʈʳʚʦʢ 2 
ʈʳʚʦʢ 3 

ʈʳʚʦʢ 4 

ʈʳʚʦʢ 5 

ʅʦʤʠʥʘʣʴʥʘʷ   ʩʢʦʨʦʩʪʴ 

ʉʢʦʨʦʩʪʴ   ʜʦʪʷʛʠʚʘʥʠʷ 

ʈʓɺʆʂ 7 

ʈʳʚʦʢ 6 

ʉʢʦʨʦʩʪʴ   
ʚʳʨʘʚʥʠʚʘʥʠʷ 

ɸʢʪʠʚʝʥ   ʨʝʞʠʤ   
ʜʦʪʷʛʠʚʘʥʠʷ ʇʫʩʢ ʊʦʨʤʦʟ   ʩʥʷʪ 

ɺʨʝʤʷ 

ʉʢʦʨʦʩʪʴ 

ʈʓɺʆʂ 7 
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25.89 ʋʉʂ/ɿɸʄ ɺʓʈɸɺʅ ʆʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ ʚ ʨʝʞʠʤʝ ʚʳʨʘʚʥʠʚʘʥʠʷ. 

25.90 ɸʂʊʀɺ ʈʓɺʂʆɺ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʨʳʚʢʦʚ  

25.91 ʈʓɺʆʂ1 ʆʧʨʝʜʝʣʷʝʪ ʨʳʚʦʢ ʚ ʥʘʯʘʣʝ ʫʩʢʦʨʝʥʠʷ. 

25.92 ʈʓɺʆʂ2 ʆʧʨʝʜʝʣʷʝʪ ʨʳʚʦʢ ʚ ʢʦʥʮʝ ʫʩʢʦʨʝʥʠʷ. 

25.93 ʈʓɺʆʂ3 ʆʧʨʝʜʝʣʷʝʪ ʨʳʚʦʢ ʚ ʥʘʯʘʣʝ ʟʘʤʝʜʣʝʥʠʷ ʧʝʨʝʜ ʜʚʠʞʝʥʠʝʤ ʥʘ 
ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. 

25.94 ʈʓɺʆʂ4 ʆʧʨʝʜʝʣʷʝʪ ʨʳʚʦʢ ʚ ʢʦʥʮʝ ʟʘʤʝʜʣʝʥʠʷ ʧʝʨʝʜ ʜʚʠʞʝʥʠʝʤ ʥʘ 
ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. 

25.95 ʈʓɺʆʂ5 ʆʧʨʝʜʝʣʷʝʪ ʨʳʚʦʢ ʚ ʥʘʯʘʣʝ ʧʝʨʝʭʦʜʘ ʦʪ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ 
ʜʦ ʦʩʪʘʥʦʚʘ. 

25.96 ʈʓɺʆʂ6 ʆʧʨʝʜʝʣʷʝʪ ʨʳʚʦʢ ʚ ʢʦʥʮʝ ʧʝʨʝʭʦʜʘ ʦʪ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ ʜʦ 
ʦʩʪʘʥʦʚʘ. 

25.97 ʈʓɺʆʂ7 ʆʧʨʝʜʝʣʷʝʪ ʨʳʚʦʢ ʚʦ ʚʨʝʤʷ ʨʝʞʠʤʘ ʚʳʨʘʚʥʠʚʘʥʠʷ. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.09 ɿɸɼɸʅ ʉʂʆʈ ʃʀʌʊɸ ʇʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʠ ʬʦʨʤʫ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ (ʤ/ʩʝʢ) 

 ʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝ 

ʌʫʥʢʮʠʷ çʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝè ʦʧʪʠʤʠʟʠʨʫʝʪ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʣʠʬʪʘ ʥʘ 

ʫʯʘʩʪʢʝ ʧʫʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʝʨʝʭʦʜ ʦʪ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ (ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ, ʩʢʦʨʦʩʪʠ 2 ʠʣʠ 

ʩʢʦʨʦʩʪʠ 3) ʢ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ, 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ ʬʠʟʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ 

ʜʦʪʷʛʠʚʘʥʠʷ (ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʰʫʥʪʦʤ ʟʘʤʝʜʣʝʥʠʷ ʠ ʰʫʥʪʦʤ ʪʦʯʥʦʡ 

ʦʩʪʘʥʦʚʢʠ).  

ʌʫʥʢʮʠʷ ʧʦʣʝʟʥʘ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʟʘʜʘʥʥʘʷ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʜʦ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʟʘʤʝʜʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʢʦʨʦʪʢʦʛʦ ʤʝʞʵʪʘʞʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ). ɽʩʣʠ ʢʦʤʘʥʜʘ ʜʦʪʷʛʠʚʘʥʠʷ ʘʢʪʠʚʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ 

ʧʨʠʚʦʜʘ, ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʢʦʨʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘʙʨʘʥʥʘʷ 

ʩʢʦʨʦʩʪʴ. 

ʈʘʙʦʪʘ ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʝʥʘ ʥʘ ʩʭʝʤʝ. 
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ɼʘʪʯʠʢLeveling  ɼʘʪʯʠʢ Stopʪʦʯʥʦʡ ʈʘʩʩʪʦʷʥʠʝDistance (m) (ʤ) 

ʟʘʤʝʜʣʝʥʠʷswitch ʦʩʪʘʥʦʚʢʠswitch 

ʛʜʝ 
ɹʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ = ʈʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʩ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ 

ʜʦʪʷʛʠʚʘʥʠʷ (ʧʘʨʘʤʝʪʨ 83.03 ɹɽɿʆʇ ʈɸʉʉʊʆʗʅʀɽ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʦʡ 

ʧʨʦʮʝʥʪ ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 83.02 ʈɸʉʉʊ ʄ-ɼʋ ɼɸʊʏʀʂ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ ʟʘʤʝʜʣʝʥʠʷ ʠ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʙʝʟʦʧʘʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ.) 

ʌʫʥʢʮʠʷ çʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝè ʚʳʙʠʨʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 83.01 ʇʈʆɻʈ 

ɿɸʄɽɼʃɽʅʀɽ ʠ ʨʘʙʦʪʘʝʪ ʧʦ ʚʳʯʠʩʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʠʣʠ ʩ ʵʥʢʦʜʝʨʦʤ.  

Å ʂʦʛʜʘ ʬʫʥʢʮʠʷ ʨʘʙʦʪʘʝʪ ʧʦ ʚʳʯʠʩʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ, ʦʥʘ ʠʟʤʝʨʷʝʪ 

ʧʨʦʡʜʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚ ʤʝʪʨʘʭ, ʠʩʧʦʣʴʟʫʷ ʪʝʢʫʱʫʶ ʩʢʦʨʦʩʪʴ (ʤ/ʩʝʢ).  

Å ʂʦʛʜʘ ʬʫʥʢʮʠʷ ʨʘʙʦʪʘʝʪ ʩ ʵʥʢʦʜʝʨʦʤ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʨʦʡʜʝʥʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ ʬʘʢʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ 01.12 ʊɽʂʋʑɸʗ ʇʆɿʀʎ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠʟʤʝʨʷʝʪʩʷ ʚ ʤʝʪʨʘʭ ʩ ʧʦʤʦʱʴʶ 

ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 60 ʆɹʈ ʉɺʗɿʔ ʇʆ ʇʆɿ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
83.01 ʇʈʆɻʈ 
ɿɸʄɽɼʃɽʅʀɽ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝè. 

83.02 ʈɸʉʉʊ ʄ-ɼʋ ɼɸʊʏʀʂ ʆʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ ʟʘʤʝʜʣʝʥʠʷ ʠ ʪʦʯʥʦʡ 
ʦʩʪʘʥʦʚʢʠ 

83.03 ɹɽɿʆʇ 
ʈɸʉʉʊʆʗʅʀɽ 

ʆʧʨʝʜʝʣʷʝʪ ʧʨʦʮʝʥʪ ʧʘʨʘʤʝʪʨʘ 83.02, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ 
ʙʝʟʦʧʘʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. 

83.02  LV STOP SWC DIST 

Speed (m/s) 

Smart slowdown  
enabled 

Smart slowdown  
disabled 

Safety  
distance 

ʉʢʦʨʦʩʪʴ  ( ʤ / ʩʝʢ ) 
ʌʫʥʢʮʠʷ   

ʧʨʦʛʨʘʤʤʥʦʛʦ   
ʟʘʤʝʜʣʝʥʠʷ   
ʚʢʣʶʯʝʥʘ 

ʌʫʥʢʮʠʷ   
ʧʨʦʛʨʘʤʤʥʦʛʦ   
ʟʘʤʝʜʣʝʥʠʷ   
ʚʳʢʣʶʯʝʥʘ 

83.02   ʈɸʉʉʊ   ʄ - ɼʋ   
ɼɸʊʏʀʂ 

ɹʝʟʦʧʘʩʥʦʝ   
ʨʘʩʩʪʦʷʥʠʝ 
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ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
01.12 ʊɽʂʋʑɸʗ ʇʆɿʀʎ ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʵʥʢʦʜʝʨʘ. 
05.10 ʈɸʉʉʊ ʅɸ ɼʆʊʗɻʀɺ ʆʪʦʙʨʘʞʘʝʪ ʬʘʢʪʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦʪʷʛʠʚʘʥʠʷ. 
05.11 ʇʈʆʁɼɽʅ ʈɸʉʉʊʆʗʅ ʆʪʦʙʨʘʞʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 2 ʵʪʘʞʘʤʠ. 
ɸʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ  
ʇʈʆɻʈ ɿɸʄɽɼʃ ʉ ʕʅʂ ʌʫʥʢʮʠʷ çʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝè ʚʢʣʶʯʝʥʘ ʩ ʵʥʢʦʜʝʨʦʤ, 

ʥʦ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ ʥʝ ʥʘʩʪʨʦʝʥʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ 

ʃʠʬʪʦʚʘʷ ʩʠʩʪʝʤʘ ʦʩʥʘʱʝʥʘ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ, ʫʜʝʨʞʠʚʘʶʱʠʤ ʢʘʙʠʥʫ 

ʣʠʬʪʘ, ʢʦʛʜʘ ʧʨʠʚʦʜ ʦʩʪʘʥʦʚʣʝʥ ʠʣʠ ʦʪʢʣʶʯʝʥ ʦʪ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. ʆʙʳʯʥʦ 

ʧʨʠʚʦʜ ʫʧʨʘʚʣʷʝʪ ʩʥʷʪʠʝʤ ʠ ʥʘʣʦʞʝʥʠʝʤ ʪʦʨʤʦʟʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʣʝʡʥʦʛʦ 

ʚʳʭʦʜʘ. ʊʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʪʦʨʤʦʟʦʤ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʨʦʣʣʝʨʘ ʣʠʬʪʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ (ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʠʣʠ ʙʝʟ) ʚʢʣʶʯʘʝʪʩʷ 

ʧʘʨʘʤʝʪʨʦʤ 35.01 ʋʇʈɸɺʃ ʊʆʈʄʆɿʆʄ. ʉʠʛʥʘʣ ʧʦʜʪʚʝʨʞʜʝʥʠʷ (ʢʦʥʪʨʦʣʷ) 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ, ʢ ʧʨʠʤʝʨʫ, ʢ ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʫ. ʉʦʩʪʦʷʥʠʝ ʪʦʨʤʦʟʘ 

ʥʘʣʦʞʝʥ/ʩʥʷʪ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʨʘʤʝʪʨʘ 03.15 ɿɸɼ ʉʂʆʈ 

ʊɽʂʋʑɽɽ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ ʨʝʣʝʡʥʦʤʫ ʠʣʠ ʮʠʬʨʦʚʦʤʫ 

ʚʳʭʦʜʫ. ʊʦʨʤʦʟ ʩʥʠʤʘʝʪʩʷ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʠʚʦʜʘ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ 

ʟʘʜʝʨʞʢʠ 35.03 ɿɸɼɽʈɾ ʉʅʗʊ ʊʆʈʄ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʘ (ʚʳʙʠʨʘʝʪʩʷ ʚ ʧʘʨʘʤʝʪʨʝ 35.80 ɿɸɼ ʄʆʄ ʆʊʂʈ ʊʆʈ). 

ʂʦʤʘʥʜʘ ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ ʚʢʣʶʯʘʝʪʩʷ ʧʨʠ ʩʢʦʨʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʥʠʞʝ 

ʟʘʜʘʥʥʦʡ ʚ ʧʘʨʘʤʝʪʨʝ 35.05 ʉʂʆʈ ʅɸʃʆɾ ʊʆʈʄ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ 

ʟʘʜʝʨʞʢʠ 35.04 ɿɸɼɽʈɾ ʅɸʃ ʊʆʈʄ. ʂʦʛʜʘ ʧʦʜʘʝʪʩʷ ʢʦʤʘʥʜʘ ʥʘʣʦʞʝʥʠʷ 

ʪʦʨʤʦʟʘ, ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʘʨʘʤʝʪʨʝ 03.14 ʇɸʄʗʊʔ ʊʆʈʄ 

ʄʆʄ. 

ʇʨʠʤʝʯʘʥʠʝ. ʇʝʨʝʜ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʦʛʦʥʦʤ ʤʝʭʘʥʠʯʝʩʢʠʡ ʪʦʨʤʦʟ 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ (ʨʘʩʪʦʨʤʦʟʠʪʴ) ʚʨʫʯʥʫʶ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʦʜʢʣʶʯʝʥ ʧʨʠʚʦʜ ʩ ʬʫʥʢʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. ʇʨʠʤʠʪʝ ʢ  
ʩʚʝʜʝʥʠʶ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ (ʢʘʢ ʦʧʨʝʜʝʣʝʥʦ ʚ EN81-1) ʥʝ 

ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʟʘʱʠʪʳ, ʫʧʦʤʷʥʫʪʳʤ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʜʠʨʝʢʪʠʚʝ ʧʦ 

ʣʠʬʪʦʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ (European Lift Directive) ʠ ʠʥʳʭ ʩʤʝʞʥʳʭ ʩʪʘʥʜʘʨʪʘʭ. 

ɽʩʣʠ ɼʠʨʝʢʪʠʚʘ ʧʦ ʣʠʬʪʦʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʥʝ ʧʨʠʤʝʥʠʤʘ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʯʘʩʪʦʪʳ (ʧʦʣʥʳʡ ʤʦʜʫʣʴ ʧʨʠʚʦʜʘ ʠʣʠ ʙʘʟʦʚʳʡ ʤʦʜʫʣʴ ʧʨʠʚʦʜʘ, ʢʘʢ 

ʦʧʨʝʜʝʣʝʥʦ ʚ IEC 61800-2) ʥʝ ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʟʘʱʠʪʳ, ʫʧʦʤʷʥʫʪʳʤ ʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʜʠʨʝʢʪʠʚʝ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ (European 

Machinery Directive) ʠ ʩʤʝʞʥʳʭ ʩʪʘʥʜʘʨʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʱʠʪʘ ʧʝʨʩʦʥʘʣʘ, 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʥʢʨʝʪʥʳʭ 
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ʬʫʥʢʮʠʷʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ), ʥʦ 

ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʦʚ. 
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ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʮʝʧʠ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ. 

ʅʘʣʦʞʝʥʠʝʤ/ʩʥʷʪʠʝʤ ʪʦʨʤʦʟʘ ʫʧʨʘʚʣʷʝʪ ʩʠʛʥʘʣ 03.15 ʂʆʄɸʅɼɸ ʅɸ ʊʆʈʄ.  
ʀʩʪʦʯʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʘ ʚʳʙʠʨʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 35.02 ʆɹʈ ʉɺʗɿʔ ʊʆʈʄ. 
ʄʦʥʪʘʞ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ ʠ ʧʨʦʚʦʜʢʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 
Å ʋʧʨʘʚʣʝʥʠʝ ʥʘʣʦʞʝʥʠʝʤ/ʩʥʷʪʠʝʤ ʪʦʨʤʦʟʘ ʯʝʨʝʟ ʚʳʙʨʘʥʥʳʡ ʨʝʣʝʡʥʳʡ/ 

ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ. 
Å ʂʦʥʪʨʦʣʴ ʪʦʨʤʦʞʝʥʠʷ ʯʝʨʝʟ ʚʳʙʨʘʥʥʳʡ ʮʠʬʨʦʚʦʡ ʚʭʦʜ. 
Å ɸʚʘʨʠʡʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʪʦʨʤʦʟʘ ʚ ʮʝʧʠ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ. 
Å ʋʧʨʘʚʣʝʥʠʝ ʥʘʣʦʞʝʥʠʝʤ/ʩʥʷʪʠʝʤ ʪʦʨʤʦʟʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʣʝʡʥʦʛʦ ʚʳʭʦʜʘ  
(ʧʘʨʘʤʝʪʨ 12.12 ʉʀɻʅ ʇʆɼʂʃʖʏ RO1 = P.03.15 = 03.15 ʂʆʄɸʅɼɸ ʅɸ ʊʆʈʄ). 

Å ʂʦʥʪʨʦʣʴ ʪʦʨʤʦʟʘ ʧʦʩʨʝʜʩʪʚʦʤ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ, ʢ ʧʨʠʤʝʨʫ, DI5 (ʧʘʨʘʤʝʪʨ  
35.02 ʆɹʈ ʉɺʗɿʔ ʊʆʈʄ= P.02.01.04 = 02.01 ʉʆʉʊʆʗʅʀɽ DI, ʙʠʪ 4). 

 

ʌʫʥʢʮʠʷ çʋʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤè ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘʮʠʷʭ:  

Å ʧʨʠ ʧʨʦʚʝʨʢʝ ʤʦʤʝʥʪʘ ʫʜʝʨʞʘʥʠʷ; 

Å ʧʨʠ ʧʨʦʚʝʨʢʝ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ; 

Å ʚ ʩʠʪʫʘʮʠʠ ʟʘʜʘʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ; 

Å ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ; 

Å ʚ ʩʠʪʫʘʮʠʠ ʦʛʨʘʥʠʯʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ.  
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ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʟʘʜʘʥʠʷ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʤʝʥʪʘ) 

ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ; ʚʳʧʦʣʥʝʥʠʝ ʢʘʞʜʦʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʜʘʥʠʷ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ. 



140   ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ 

 

ʋʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘ 

ʌʫʥʢʮʠʷ çʋʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘè ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʣʠʯʠʝ ʤʦʤʝʥʪʘ 

ʧʨʠʚʦʜʘ ʧʝʨʝʜ ʩʥʷʪʠʝʤ ʪʦʨʤʦʟʘ ʠ ʟʘʧʫʩʢʦʤ ʣʠʬʪʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʬʫʥʢʮʠʷ 

ʚʳʧʦʣʥʷʝʪ ʧʨʦʚʝʨʢʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʇʝʨʝʜ ʩʥʷʪʠʝʤ ʪʦʨʤʦʟʘ ʬʫʥʢʮʠʷ ʩʨʘʚʥʠʚʘʝʪ ʬʘʢʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʨʠʚʦʜʘ ʩ 

ʟʘʜʘʥʥʳʤ ʤʦʤʝʥʪʦʤ (ʧʘʨʘʤʝʪʨ 35.83 ʋʈ ʋɼɽʈɾ ʄʆʄ). ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʠʡ 

ʤʦʤʝʥʪ ʥʝ ʜʦʩʪʠʛʘʝʪ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʨʦʯʥʦʡ ʟʘʜʝʨʞʢʠ 

(ʧʘʨʘʤʝʪʨ 35.84 ɿɸɼ ʆʐʀɹ ʋʈ ʄʆʄ), ʬʫʥʢʮʠʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʥʷʪʠʶ 

ʪʦʨʤʦʟʘ ʠ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ çʅɽʊ ʄʆʄɽʅʊɸè. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

35.82 ʌʋʅʂʎ ʋɼ ʋʈ ʄʆʄ ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʋʜʝʨʞʘʥʠʝ ʤʦʤʝʥʪʘè. 

35.83 ʋʈ ʋɼɽʈɾ ʄʆʄ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʫʨʦʚʥʷ ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ. 

35.84 ɿɸɼ ʆʐʀɹ ʋʈ ʄʆʄ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ 
çʅɽʊ ʄʆʄɽʅʊɸè. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.02 ʉʣ ʩʦʩʪ ʦʪʢʘʟʘ, ʙʠʪ 1 
(TORQUE PROVE) 

ʇʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ çʅɽʊ 
ʄʆʄɽʅʊɸè. 

ʆʪʢʘʟʳ  
ʅɽʊ ʄʆʄɽʅʊɸ ʇʨʠʚʦʜ ʥʝ ʩʤʦʛ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʤʦʤʝʥʪ ʚʦ ʚʨʝʤʷ 

ʧʨʦʚʝʨʢʠ. 
¤ ʇʨʦʚʝʨʢʘ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʚʳʧʦʣʥʷʝʪ ʧʨʦʚʝʨʢʫ ʥʘʣʠʯʠʷ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʧʨʠ 

ʪʦʨʤʦʞʝʥʠʠ ʚʦ ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ ʩ ʥʘʣʦʞʝʥʥʳʤ ʪʦʨʤʦʟʦʤ. ɽʩʣʠ 

ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ (05.08 LIFT SPEED ACT) ʧʨʝʚʳʰʘʝʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʨʝʜʝʣ ʩʢʦʨʦʩʪʠ (ʧʘʨʘʤʝʪʨ 35.85 ʇʈɽɼ ʉʂʆʈ ʇʈʆʉʂ) ʚʦ 

ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ ʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʜʦʣʴʰʝ, ʯʝʤ ʵʪʦ ʦʧʨʝʜʝʣʝʥʦ 

ʟʘʜʝʨʞʢʦʡ ʚ ʧʘʨʘʤʝʪʨʝ 35.86 ɿɸɼ ʆʐʀɹʂʀ ʇʈʆʉʂ, ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ 

ʦʪʢʘʟʝ çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄʆɿɸè. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

35.85 ʇʈɽɼ ʉʂʆʈ ʇʈʆʉʂ ʆʧʨʝʜʝʣʷʝʪ ʧʨʝʜʝʣ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʳʡ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴʩʷ ʚʦ 
ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ. 
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¤   

 

35.86 ɿɸɼ ʆʐʀɹʂʀ ʇʈʆʉʂ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ 
çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄè. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.02 ʉʣ ʩʦʩʪ ʦʪʢʘʟʘ, ʙʠʪ 2 
 (BRAKE SLIP) 

ʇʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ 
çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄè. 

ʆʪʢʘʟʳ  
ʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ 
ʊʆʈʄ 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ ʤʦʤʝʥʪʘ ʧʨʦʠʟʦʰʣʦ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ 
ʪʦʨʤʦʟʘ. 

¤ ɿʘʜʘʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʧʦʩʣʝ ʩʥʷʪʠʷ 

ʪʦʨʤʦʟʘ ʠ ʵʪʠʤ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʪʢʘʪʫ ʢʘʙʠʥʳ. ʌʫʥʢʮʠʷ ʚʢʣʶʯʘʝʪʩʷ ʧʦ 

ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʚʝʨʢʠ ʤʦʤʝʥʪʘ ʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʢʦʤʘʥʜʳ ʥʘ ʩʥʷʪʠʝ ʪʦʨʤʦʟʘ.  

ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 35.80 ɿɸɼ ʄʆʄ ʆʊʂʈ ʊʆʈ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʠʩʪʦʯʥʠʢʠ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ: 

Å 02.05AI1 ʤʘʩʰʪʘʙ ʠʣʠ 02.07AI2 ʤʘʩʰʪʘʙ: ʠʩʪʦʯʥʠʢ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ 

ʪʦʨʤʦʟʘ ʢʘʢ ʤʘʩʰʪʘʙʠʨʫʝʤʦʝ ʟʥʘʯʝʥʠʝ AI. ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʚʟʚʝʰʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

Å 05.04 ɿɸɻʈ ʂɸɹ ʃʀʌʊɸ: ʠʩʪʦʯʥʠʢ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ ʦʧʨʝʜʝʣʝʥ 

ʚʟʚʝʰʠʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚʟʚʝʰʠʚʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. 

Å 35.81 ʄʆʄ ʉʅʗʊ ʊʆʈʄʆɿɸ: ʠʩʪʦʯʥʠʢ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ ʢʘʢ 

ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʣʠʬʪʘʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʧʨʦʪʠʚʦʚʝʩʦʚ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨ  r ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

35.80 ɿɸɼ ʄʆʄ ʆʊʂʈ ʊʆʈ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ. 

35.81 ʄʆʄ ʉʅʗʊ 
ʊʆʈʄʆɿɸ 

ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ, ʢʦʛʜʘ ʦʥʦ 
ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʘʨʘʤʝʪʨʘ 35.80.  

ʀʟʤʝʨʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʠʟʤʝʨʷʝʪ ʬʘʢʪʠʯʝʩʢʫʶ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʢʘʙʠʥʳ, ʘ ʟʘʪʝʤ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʤʦʤʝʥʪ ʧʨʠ ʩʥʷʪʦʤ ʤʝʭʘʥʠʯʝʩʢʦʤ ʪʦʨʤʦʟʝ (ʩʤ. 

ʪʘʢʞʝ ʨʘʟʜʝʣ ɿʘʜʘʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ ʥʘ ʩʪʨ. 114). 
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ʌʘʢʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ 05.04 ɿɸɻʈ ʂɸɹ ʃʀʌʊɸ ʧʦʢʘʟʳʚʘʝʪ ʨʘʩʩʯʠʪʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚ ʧʨʦʮʝʥʪʘʭ. 

ʌʘʢʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʠʟʤʝʨʷʝʪʩʷ ʜʘʪʯʠʢʦʤ ʥʘʛʨʫʟʢʠ. ʇʘʨʘʤʝʪʨ 82.08 ʀʉʊ 

ɺɽʉ ʋʉʊ-ɺɸ ʚʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʤʘʩʩʳ ʛʨʫʟʘ: 02.05 AI1 ʄɸʉʐʊɸɹ 

ʠʣʠ 02.07 AI2 ʄɸʉʐʊɸɹ. 

ʌʫʥʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ ʠʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʠʢ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ. 

ʇʨʠ ʧʫʩʢʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʠ ʬʘʢʪʠʯʝʩʢʦʡ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ ʚ ʪʨʝʭ ʨʘʙʦʯʠʭ ʪʦʯʢʘʭ: ʜʣʷ ʣʠʬʪʘ ʙʝʟ ʥʘʛʨʫʟʢʠ, ʩ 

ʧʦʣʦʚʠʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ ʩ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʦʡ ʌʘʢʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ 01.06 

ʄʆʄɽʅʊ ɼɺʀɻ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ, ʘ ʩʠʛʥʘʣ 02.05 AI1 ʄɸʉʐʊɸɹ 

ʠʣʠ 02.07 AI2 ʄɸʉʐʊɸɹ ï ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ ʚ 

ʢʘʞʜʦʡ ʠʟ ʪʦʯʝʢ. 

 
 X1 X2 X3 Load weigh selʌʘʢʪʠʯʝʩʢʘʷ 

 WEIGH 82.11 WEIGH 82.12 WEIGH 82.13  (AI scaled(AI 

ʤʘʩʰʪʘʙʥʘʛʨʫʟʢʘ) ) 

 NO LOADʄɸʉʉɸʄɸʉʉɸHALF ʄɸʉʉɸFULL   
 ʅʋʃ  ʇʆʃ ʇʆʃʅ  

(Par LOAD LOAD ɿɸɻʈ ɿɸɻʈ ɿɸɻʈ 
 82.11) (Par 82.12)(Par 82.13) 

TRQ FULL  
LOAD 

( 82.16) Par  

TRQ HALF  
LOAD 

Par  ( 82.15) 

TRQ NO  
LOAD 

82.14) ( Par  

0 

3) X3, Y ( 

2) X2, Y ( 

( 1) X1, Y 

Torque  
( % ) 

Y3 

Y2 

Y1 

ʄʦʤʝʥʪ  (%) 

82.16   ʄʆʄɽʅʊ   
ʇʆʃʅ   ɿɸɻʈ 

82.15   ʄʆʄɽʅʊ   
ʇʆʃ   ɿɸɻʈ 

82.14   ʄʆʄɽʅʊ   
ʅʋʃ   ɿɸɻʈ 
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¤   

 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

82.08 ʀʉʊ ɺɽʉ ʋʉʊ-ɺɸ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ. 

82.11 ʅʋʃɽɺɸʗ ɿɸɻʈʋɿʂɸ ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʤʘʩʩʳ ʧʫʩʪʦʡ ʢʘʙʠʥʳ (02.05 AI1 
ʄɸʉʐʊɸɹ ʠʣʠ 02.07 AI2 ʄɸʉʐʊɸɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ 82.08). 

82.12 ʇʆʃʆɺʀʅ ɿɸɻʈʋɿʂɸ ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʤʘʩʩʳ ʥʘʧʦʣʦʚʠʥʫ ʟʘʛʨʫʞʝʥʥʦʡ 
ʢʘʙʠʥʳ (02.05 AI1 ʄɸʉʐʊɸɹ ʠʣʠ 02.07 AI2 ʄɸʉʐʊɸɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 82.08). 

82.13 ʇʆʃʅɸʗ ɿɸɻʈʋɿʂɸ ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʤʘʩʩʳ ʧʦʣʥʦʩʪʴʶ ʟʘʛʨʫʞʝʥʥʦʡ 
ʢʘʙʠʥʳ (02.05 AI1 ʄɸʉʐʊɸɹ ʠʣʠ 02.07 AI2 ʄɸʉʐʊɸɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 82.08). 

82.14 ʄʆʄɽʅʊ ʅʋʃ ɿɸɻʈ ʆʧʨʝʜʝʣʷʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʣʠʬʪʘ ʩ ʧʫʩʪʦʡ ʢʘʙʠʥʦʡ (01.06 
ʄʆʄɽʅʊ ɼɺʀɻ). 

82.15 ʄʆʄɽʅʊ ʇʆʃ ɿɸɻʈ ʆʧʨʝʜʝʣʷʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʣʠʬʪʘ ʩ ʥʘʧʦʣʦʚʠʥʫ ʟʘʛʨʫʞʝʥʥʦʡ 
ʢʘʙʠʥʦʡ (01.06 ʄʆʄɽʅʊ ɼɺʀɻ). 

82.16 ʄʆʄɽʅʊ ʇʆʃʅ ɿɸɻʈ ʆʧʨʝʜʝʣʷʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʣʠʬʪʘ ʩ ʧʦʣʥʦʩʪʴʶ ʟʘʛʨʫʞʝʥʥʦʡ 
ʢʘʙʠʥʦʡ (01.06 ʄʆʄɽʅʊ ɼɺʀɻ). 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.04 ɿɸɻʈ ʂɸɹ ʃʀʌʊɸ ʇʦʢʘʟʳʚʘʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʘʢʪʠʯʝʩʢʦʡ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ, ʠʟʤʝʨʝʥʥʦʡ ʚʟʚʝʰʠʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

¤ ʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʛʣʫʰʘʝʪ ʟʚʫʢ çʛʦʥʛʘè, ʢʦʪʦʨʳʡ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʠʟʜʘʶʪ ʙʝʟʨʝʜʫʢʪʦʨʥʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ ʧʦʩʣʝ 

ʥʘʣʦʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ ʠ ʩʥʷʪʠʷ ʤʦʤʝʥʪʘ. ʀʩʪʦʯʥʠʢʦʤ ʟʚʫʢʘ 

ʷʚʣʷʝʪʩʷ ʪʦʨʤʦʟʥʘʷ ʢʦʣʦʜʢʘ ʤʝʞʜʫ ʚʘʣʦʤ ʜʚʠʛʘʪʝʣʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʪʦʨʤʦʟʦʤ. ʏʪʦʙʳ ʧʨʠʛʣʫʰʠʪʴ ʟʚʫʢ, ʬʫʥʢʮʠʷ ʫʤʝʥʴʰʘʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʢʘʢ 

ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 35.89 ɿɸɼ ʆɻʈʅ ʉʇɼ ʄʆʄ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

35.87 ʆɻʈɸʅ ʄʆʄ ʆʉʊɸʅ ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ 
ʪʦʨʤʦʞʝʥʠʠè. 

35.88 ɿɸɼ ʅɸʏ ʆɻʈʅ ʄʆʄ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʤʝʥʪʘ 
ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʢʦʤʘʥʜʳ ʥʘ ʥʘʣʦʞʝʥʠʝ ʪʦʨʤʦʟʘ. 
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35.89 ɿɸɼ ʆɻʈʅ ʉʇɼ ʄʆʄ ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʩʥʠʞʝʥʠʷ ʤʦʤʝʥʪʘ ʩ ʥʦʤʠʥʘʣʴʥʦʛʦ ʜʦ ʥʫʣʝʚʦʛʦ 
ʟʥʘʯʝʥʠʷ.  

ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʜʠʘʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪ ʩʭʝʤʫ ʵʪʘʧʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ. 
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¤   

 

 
Ts ʅʘʯʘʣʴʥʳʡ (ʧʫʩʢʦʚʦʡ) ʤʦʤʝʥʪ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ (ʠʩʪʦʯʥʠʢ ʚʳʙʨʘʥ 

ʧʘʨʘʤʝʪʨʦʤ 35.80 ɿɸɼ ʄʆʄ ʆʊʂʈ ʊʆʈ) 
T

mem ʉʦʭʨʘʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʪʦʨʤʦʟʘ (ʬʘʢʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ  
03.14 ʇɸʄʗʊʔ ʊʆʈʄ ʄʆʄ) 
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t
md ɺʨʝʤʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ (ʧʘʨʘʤʝʪʨ 11.02 ɺʈ ʅɸʄɸɻʅ ʇʆʉʊ ʊ) 

t
od ɿʘʜʝʨʞʢʘ ʩʥʷʪʠʷ ʪʦʨʤʦʟʘ (ʧʘʨʘʤʝʪʨ 35.03 ɿɸɼɽʈɾ ʉʅʗʊ ʊʆʈʄ) 

ncs ʉʢʦʨʦʩʪʴ ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ (ʧʘʨʘʤʝʪʨ 35.05 ʉʂʆʈ ʅɸʃʆɾ ʊʆʈʄ) 
tcd ɿʘʜʝʨʞʢʘ ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ (ʧʘʨʘʤʝʪʨ 35.04 ɿɸɼɽʈɾ ʅɸʃ ʊʆʈʄ) 
ttrqpv ɿʘʜʝʨʞʢʘ ʫʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘ (ʧʘʨʘʤʝʪʨ 35.84 ɿɸɼ ʆʐʀɹ ʋʈ ʄʆʄ)* 
Tpv ɿʘʜʘʥʠʝ ʫʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘ (ʧʘʨʘʤʝʪʨ 35.83 ʋʈ ʋɼɽʈɾ ʄʆʄ) 
Rbs ɿʦʥʘ ʧʨʦʚʝʨʢʠ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ** 
t
tld ɿʘʜʝʨʞʢʘ ʦʛʨʘʥʠʯʠʪʝʣʷ ʤʦʤʝʥʪʘ (ʧʘʨʘʤʝʪʨ 35.88 ɿɸɼ ʅɸʏ ʆɻʈʅ ʄʆʄ) 

ttlr ɿʘʜʘʥʠʝ ʩʧʘʜʘ ʦʛʨʘʥʠʯʠʪʝʣʷ ʤʦʤʝʥʪʘ (ʧʘʨʘʤʝʪʨ 35.89 ɿɸɼ ʆɻʈʅ ʉʇɼ ʄʆʄ) 

* * ɽʩʣʠ ʤʦʤʝʥʪ ʥʝ ʜʦʩʪʠʛʥʫʪ ʟʘ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ, ʧʨʠʚʦʜ 
ʚʳʜʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ çʅɽʊ ʄʆʄɽʅʊɸè. 

** ** ɽʩʣʠ ʧʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʤʦʤʝʥʪʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 05.08 LIFT SPEED 
ACT ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 35.85 ʇʈɽɼ ʉʂʆʈ ʇʈʆʉʂ ʜʦʣʴʰʝ, ʯʝʤ 
ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 35.86 ɿɸɼ ʆʐʀɹʂʀ ʇʈʆʉʂ, ʧʨʠʚʦʜ ʚʳʜʘʝʪ 
ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄʆɿɸè.  

 ʂʦʤʧʝʥʩʘʮʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 

ʂʦʤʧʝʥʩʘʮʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ð ʵʪʦ ʤʝʪʦʜ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʥʘʛʨʫʟʢʠ. ɿʘ 

ʩʯʝʪ ʵʪʦʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʤʧʝʥʩʘʮʠʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ: 

Å ʢʦʤʧʝʥʩʘʮʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ; 

Å ʢʦʤʧʝʥʩʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ; 

Å ʢʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʧʨʠ ʨʘʟʛʦʥʝ ʠ ʪʦʨʤʦʞʝʥʠʠ. 

¤ ʉʪʘʪʠʯʝʩʢʘʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ʪʨʝʥʠʷ  

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʩʠʣʳ 

ʪʨʝʥʠʷ, ʚʳʟʚʘʥʥʦʡ ʨʝʜʫʢʪʦʨʦʤ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʝʤ ʚʘʣʦʚ ʠ 

ʧʦʜʰʠʧʥʠʢʘʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ.  
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ʂʦʤʧʝʥʩʘʮʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ 

ʉʪʘʪʠʯʝʩʢʘʷ ʩʠʣʘ ʪʨʝʥʠʷ ʠʤʝʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʦ ʚʩʝʭ ʨʘʙʦʯʠʭ 

ʜʠʘʧʘʟʦʥʘʭ. ʇʘʨʘʤʝʪʨ 82.01 ʉʊɸʊʀʏ ʊʈɽʅʀɽ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ 

ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ ʤʦʤʝʥʪʫ 

ʜʚʠʛʘʪʝʣʷ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ, ʥʫʞʥʦ ʟʘʧʫʩʪʠʪʴ ʣʠʬʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʙʣʠʟʢʦʡ ʢ ʥʫʣʝʚʦʡ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ 01.06 ʄʆʄɽʅʊ ɼɺʀɻ. 

ɿʘʪʝʤ ʬʫʥʢʮʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʤʦʤʝʥʪ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ 

(ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ 05.06 ɿʅɸʏ ʂʆʄʇ ʉʊ ʄʆʄ), ʠʩʭʦʜʷ ʠʟ ʩʠʣʳ 

ʪʨʝʥʠʷ ʧʦʢʦʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. 

ʂʦʤʧʝʥʩʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ 

ʌʫʥʢʮʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʣʫ ʪʨʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʚʝʜʝʥʥʳʡ 

ʥʠʞʝ ʛʨʘʬʠʢ. ʇʨʠ ʧʫʩʢʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʠ ʩʢʦʨʦʩʪʠ ʚ 

ʪʨʝʭ ʨʘʙʦʯʠʭ ʪʦʯʢʘʭ: ʧʨʠ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ, ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʠ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʠ. ɿʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴʩʷ ʧʨʦʠʟʚʦʣʴʥʦ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ 01.06 ʄʆʄɽʅʊ ɼɺʀɻ. 

(%) 

82.07 ɼʀʅ ʊʈɽʅ 

ʄʆʄFRICTION TRQ 33 

0 

( 3) X3, Y 

( X2, Y 2) 

( X1, Y 1) 

Friction Torque  

Y3 

Y2 

Y1 

ʄʦʤʝʥʪ   ʩʠʣʳ 
ʪʨʝʥʠʷ  (%) 



148   ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ 

 

(Par 82.07) 

82.06 ɼʀʅ ʊʈɽʅ 

ʄʆʄFRICTION TRQ 22 
(Par 82.06) 

82.05 ɼʀʅ ʊʈɽʅ 

ʄʆʄFRICTION TRQ 11 
(Par 82.05) 

 X1 X2 X3 ʉʢʦʨʦʩʪʴSpeed 

(ʤ/ʩʝʢ) 

 FRICTION82.02 FRICTION82.03  FRICTION82.04 

 
(m/s) 

ɼʀʅSPEED1 ʊʈɽʅ SPEED 2 ɼʀʅ ʊʈɽʅ ɼʀʅSPEED 3 ʊʈɽʅ  

 (Par ʉʂʆʈ82.02)1(Par ʉʂʆʈ82.03)2 (Par 

ʉʂʆʈ82.04)3 
ɿʘʪʝʤ ʬʫʥʢʮʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʤʦʤʝʥʪ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ 

ʪʨʝʥʠʷ (05.07 ɿʅʏ ʂʆʄʇ ɼʀʅ ʄʆʄ), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʦʤ 

ʟʥʘʯʝʥʠʠ ʪʦʯʝʢ ʤʦʤʝʥʪ/ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

82.01 ʉʊɸʊʀʏ ʊʈɽʅʀɽ ɿʘʜʘʝʪ ʩʪʘʪʠʯʝʩʢʫʶ ʩʠʣʫ ʪʨʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ 
ʥʦʤʠʥʘʣʴʥʦʤʫ ʤʦʤʝʥʪʫ ʜʚʠʛʘʪʝʣʷ. 

82.02 ɼʀʅ ʊʈɽʅ ʉʂʆʈ1 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʪʦʯʢʝ 1 ʜʣʷ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ 
ʪʨʝʥʠʷ.  

82.03 ɼʀʅ ʊʈɽʅ ʉʂʆʈ2 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʪʦʯʢʝ 2.  

82.04 ɼʀʅ ʊʈɽʅ ʉʂʆʈ3 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʪʦʯʢʝ 3.  

82.05 ɼʀʅ ʊʈɽʅ ʄʆʄ1 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʩʠʣʳ ʪʨʝʥʠʷ 1 ʜʣʷ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ 
ʩʠʣʳ ʪʨʝʥʠʷ.  

82.06 ɼʀʅ ʊʈɽʅ ʄʆʄ2 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʩʠʣʳ ʪʨʝʥʠʷ 2. 

82.07 ɼʀʅ ʊʈɽʅ ʄʆʄ3 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʩʠʣʳ ʪʨʝʥʠʷ 3. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
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01.06 ʄʆʄɽʅʊ ɼɺʀɻ ʆʪʦʙʨʘʞʘʝʪ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ 
ʥʦʤʠʥʘʣʴʥʦʤʫ ʤʦʤʝʥʪʫ ʜʚʠʛʘʪʝʣʷ. 

05.06 ɿʅɸʏ ʂʆʄʇ ʉʊ ʄʆʄ ʆʪʦʙʨʘʞʘʝʪ ʤʦʤʝʥʪ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʡ 
ʬʫʥʢʮʠʝʡ çʂʦʤʧʝʥʩʘʮʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷè. 

05.07 ɿʅʏ ʂʆʄʇ ɼʀʅ 
ʄʆʄ 

ʆʪʦʙʨʘʞʘʝʪ ʤʦʤʝʥʪ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʡ 
ʬʫʥʢʮʠʝʡ çʂʦʤʧʝʥʩʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷè. 

¤ ʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ 

ʌʫʥʢʮʠʷ ʫʩʪʨʘʥʷʝʪ ʩʢʦʨʦʩʪʥʦʡ ʠʟʙʳʪʦʢ/ʥʝʜʦʩʪʘʪʦʢ, ʢʦʤʧʝʥʩʠʨʫʷ ʚʣʠʷʥʠʝ 

ʠʥʝʨʮʠʠ. ʌʫʥʢʮʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʤʦʤʝʥʪ ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʝʨʮʠʠ (05.05 ɿʅɸʏ 

ʂʆʄʇ ʄʆʄ ʀʅ), ʥʝʦʙʭʦʜʠʤʳʡ ʚʦ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ ʠ ʟʘʤʝʜʣʝʥʠʷ ʠ ʟʘʚʠʩʷʱʠʡ 

ʦʪ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ (ʧʘʨʘʤʝʪʨ 82.10 ʄʆʄɽʅʊ ʀʅɽʈʎʀʀ), ʟʘʜʘʥʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

ɿʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʚʦ ʚʨʝʤʷ ʧʫʩʢʘ ʣʠʬʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ:  

Å ʨʘʩʩʯʠʪʘʚ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʠʩʪʝʤʝ ʣʠʬʪʘ (ʧʦʣʥʘʷ ʤʘʩʩʘ, ʜʠʘʤʝʪʨ ʰʢʠʚʘ, ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ);  

Å ʨʘʩʩʯʠʪʘʚ ʙʦʣʝʝ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʪʝʩʪʦʚʦʤ ʧʨʦʛʦʥʝ.  

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʜʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʥʘʛʨʫʟʢʠ 

ʣʠʬʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʜʘʝʪ ʙʦʣʝʝ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ 

ʠʥʝʨʮʠʠ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ.  

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʚʢʣʶʯʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 82.09 ʂʆʄʇ ʄʆʄ ʀʅɽʈʎʀʀ.  

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

82.09 ʂʆʄʇ ʄʆʄ 
ʀʅɽʈʎʀʀ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠè. 

82.10 ʄʆʄɽʅʊ ʀʅɽʈʎʀʀ ɿʘʜʘʝʪ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʥʘʛʨʫʟʢʠ, 
ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʨʠ ʟʘʧʫʩʢʝ. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.05 ɿʅɸʏ ʂʆʄʇ ʄʆʄ ʀʅ ʆʪʦʙʨʘʞʘʝʪ ʤʦʤʝʥʪ ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʝʨʮʠʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʬʫʥʢʮʠʝʡ 

çʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠè. 

ɿʘʤʝʜʣʝʥʠʝ ʠ ʢʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ 

ʅʘ ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʩʭʝʤʝ ʧʦʢʘʟʘʥʘ ʨʘʙʦʪʘ ʬʫʥʢʮʠʠ çɿʘʤʝʜʣʝʥʠʝ ʠ 

ʢʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠè. 
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10.8610.86 ʀʉʊ UPPER F LIM SWC ʂʆʅʎ ɺɽʈʍɸ 

10.8010.80 ʈɽɾ SLOWDOWN SEL ʌ-ʎʀʀ 

ɿɸʄɽɼʃ 

ʋʯʘʩʪʦʢ ʥʝ ʜʦʝʭʘʚʰʝʛʦ ʜʘʪʯʠʢʘ ʜʦ ʰʫʥʪʘ
Upper/lower 

end area
 ʥʘ ʚʝʨʭʥʝʤ/ʥʠʞʥʝʤ ʵʪʘʞʝ. 

ʋʯʘʩʪʦʢSlowdown area ʟʘʤʝʜʣʝʥʠʷ 

ɿʘʜʘʥʠʝSpeed reference = ʩʢʦʨʦʩʪʠ =  

ɿʘʜʘʥʠʝDrive speed reference  ʩʢʦʨʦʩʪʠ ʧʨʠʚʦʜʘ 

ɿʘʜʘʥʠʝSpeed reference = ʩʢʦʨʦʩʪʠ =  
ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠʚʦʜʘ,  

Drive speed reference limited 
ʦʛʨʘʥʠʯʝʥʥʦʝ ʜʦ ʟʥʘʯʝʥʠʷ  

to 10.85 SLOWDOWN SPEED 10.85 ʉʂʆʈ ɸʂʊ 
ɿɸʄɽɼʃ 

10.8010.80 ʈɽɾ SLOWDOWN SEL ʌ-ʎʀʀ ɿɸʄɽɼʃ 10.8710.87 ʀʉʊ LOWER F 

LIM SWC ʂʆʅʎ ʅʀɿɸ 

¤ ɿʘʤʝʜʣʝʥʠʝ 

ʌʫʥʢʮʠʷ çɿʘʤʝʜʣʝʥʠʝè ʦʛʨʘʥʠʯʠʚʘʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʛʜʘ ʢʘʙʠʥʘ ʣʠʬʪʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʯʘʩʪʢʝ ʟʘʤʝʜʣʝʥʠʷ (ʦʙʳʯʥʦ ʚʚʝʨʭ ʠ ʚʥʠʟ ʦʪ ʨʘʙʦʯʝʡ ʟʦʥʳ 

ʣʠʬʪʘ). ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʜʚʘ ʨʝʞʠʤʘ, ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ: 

ʆʜʥʦʩʠʛʥʘʣʴʥʳʡ ʨʝʞʠʤ ʟʘʤʝʜʣʝʥʠʷ 

ɺʳʙʨʘʪʴ ʜʘʥʥʳʡ ʨʝʞʠʤ ʤʦʞʥʦ, ʫʩʪʘʥʦʚʠʚ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 10.80 ʈɽɾ ʌ-ʎʀʀ 

ɿɸʄɽɼʃ ʟʥʘʯʝʥʠʝ çʆʜʥʦʩ ʫʧʨʘʚʣè. ɼʘʥʥʳʡ ʨʝʞʠʤ ʚʢʣʶʯʘʝʪʩʷ ʧʨʠ ʘʢʪʠʚʘʮʠʠ 

ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʤ 10.81 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ1.  

ʇʦʢʘ ʢʦʤʘʥʜʘ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʘʢʪʠʚʥʘ, ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 10.85 ʉʂʆʈ ɸʂʊ ɿɸʄɽɼʃ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʧʨʠʚʦʜ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴ ʧʦʣʥʫʶ ʩʢʦʨʦʩʪʴ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ɽʩʣʠ ʢʦʤʘʥʜʘ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʘʢʪʠʚʥʘ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʧʨʠʚʦʜʝ, ʟʘʜʘʥʠʝ 

ʩʢʦʨʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

Lift 
car 

Em stop 

Em stop ɸʚʘʨ .  ʦʩʪʘʥʦʚ 

ɸʚʘʨ .  ʦʩʪʘʥʦʚ 

ʂʘʙʠʥʘ   
ʣʠʬʪʘ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʘʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʠʤʝʥʠʤʦ ʠ ʚ ʩʣʫʯʘʝ ʧʦʜʢʣʶʯʝʥʠʷ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢ ʧʨʠʚʦʜʫ. 

ɼʚʫʭʩʠʛʥʘʣʴʥʳʡ ʨʝʞʠʤ ʟʘʤʝʜʣʝʥʠʷ 

ɺʳʙʨʘʪʴ ʜʚʫʭʩʠʛʥʘʣʴʥʳʡ ʨʝʞʠʤ ʤʦʞʥʦ, ʫʩʪʘʥʦʚʠʚ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 10.80 ʈɽɾ 

ʌ-ʎʀʀ ɿɸʄɽɼʃ ʟʥʘʯʝʥʠʝ çɼʚʫʭʩ ʫʧʨʘʚʣè. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ 

ʦʛʨʘʥʠʯʝʥʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ ʠ ʚʥʠʟ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʇʘʨʘʤʝʪʨ 10.81 ʀʉʊ 

ʂʆʄ ɿɸʄɽɼʃ1 ʘʢʪʠʚʠʨʫʝʪ ʢʦʤʘʥʜʫ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ, ʘ 

ʧʘʨʘʤʝʪʨ 10.82ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ2 ï ʚʥʠʟ. ɺ ʣʶʙʦʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʟʘʜʘʥʠʝ 

ʩʢʦʨʦʩʪʠ ʦʛʨʘʥʠʯʝʥʦ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 10.85 ʉʂʆʈ ɸʂʊ ɿɸʄɽɼʃ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

10.80 ʈɽɾ ʌ-ʎʀʀ ɿɸʄɽɼʃ ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʬʫʥʢʮʠʠ çɿʘʤʝʜʣʝʥʠʝè. 

10.81 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ1 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ ʠ 
ʚʥʠʟ ʚ ʦʜʥʦcʠʛʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʠ ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʚʚʝʨʭ ʚ 
ʜʚʫʭʩʠʛʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʫʧʨʘʚʣʝʥʠʷ. 

10.82 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ2 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʥʠʟ ʚ 
ʜʚʫʭʩʠʛʥʘʣʴʥʦʤ ʨʝʞʠʤʝ. 

10.85 ʉʂʆʈ ɸʂʊ ɿɸʄɽɼʃ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʘʢʪʠʚʥʦʡ ʢʦʤʘʥʜʝ ʥʘ ʟʘʤʝʜʣʝʥʠʝ. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 0 
(SLOWDOWN ACTIVE) 

ʇʦʢʘʟʳʚʘʝʪ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʣʠ ʧʨʠʚʦʜ ʥʘ ʫʯʘʩʪʢʝ ʟʘʤʝʜʣʝʥʠʷ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 1 
(SLOWDOWN UP) 

ʆʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 2 
(SLOWDOWN DN) 

ʆʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʥʠʟ. 

ɸʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ  
ɿɸʄɽɼʃɽʅʀɽ ɺɺɽʈʍ ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʚ 

ʧʘʨʘʤʝʪʨʝ 10.80 ʈɽɾ ʌ-ʎʀʀ ɿɸʄɽɼʃ. 

ɿɸʄɽɼʃɽʅʀɽ ɺʅʀɿ ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʥʠʟ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʚ 
ʧʘʨʘʤʝʪʨʝ 10.80 ʈɽɾ ʌ-ʎʀʀ ɿɸʄɽɼʃ. 

¤ ʂʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʘʢʪʠʚʠʨʫʝʪ ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ (OFF3), ʝʩʣʠ ʦʜʠʥ ʠʟ 

ʢʦʥʮʝʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʘʢʪʠʚʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʢʘʙʠʥʳ ʣʠʬʪʘ ʥʘ 

ʧʝʨʚʦʤ ʠʣʠ ʧʦʩʣʝʜʥʝʤ ʵʪʘʞʝ, ʧʝʨʝʜ ʢʦʥʪʘʢʪʦʤ ʩ ʙʫʬʝʨʘʤʠ. ɼʣʷ ʘʢʪʠʚʘʮʠʠ 

ʬʫʥʢʮʠʠ ʵʢʩʪʨʝʥʥʦʛʦ ʦʩʪʘʥʦʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʜʚʘ ʢʦʥʮʝʚʳʭ 

ʚʳʢʣʶʯʘʪʝʣʷ, ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ (ʧʘʨʘʤʝʪʨʳ 10.86 ʀʉʊ ʂʆʅʎ ɺɽʈʍɸ ʠ 10.87 

ʀʉʊ ʂʆʅʎ ʅʀɿɸ). 
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ɺʳʢʣʶʯʘʪʝʣʠ ʥʝ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʚʢʣʶʯʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʨʘʙʦʪʝ 

ʜʚʠʛʘʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʙʘ ʚʳʢʣʶʯʘʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪ 

ʣʦʛʠʢʫ ʚʦʟʙʫʞʜʝʥʠʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʠʛʥʘʣʘ: ʢʦʤʘʥʜʘ ʚʝʨʭʥʝʛʦ ʢʦʥʮʝʚʦʛʦ 

ʚʳʢʣʶʯʘʪʝʣʷ ʘʢʪʠʚʥʘ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢ ʧʘʨʘʤʝʪʨʘ 10.86 ʀʉʊ ʂʆʅʎ ɺɽʈʍɸ = 0, 

ʠ ʥʝʘʢʪʠʚʥʘ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢ = 1. ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʥʠʞʥʝʤʫ ʢʦʥʮʝʚʦʤʫ 

ʚʳʢʣʶʯʘʪʝʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʝʟʦʰʠʙʦʯʥʘʷ ʣʦʛʠʢʘ. 

ɽʩʣʠ ʢʦʤʘʥʜʘ ʚʝʨʭʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʧʨʠʚʦʜʘ ʚʚʝʨʭ, ʬʫʥʢʮʠʷ ʚʢʣʶʯʘʝʪ ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ (OFF3). ʇʨʠʚʦʜ 

ʟʘʤʝʜʣʷʝʪʩʷ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʧʘʨʘʤʝʪʨʝ 25.11 ɺʈɽʄʗ ɸɺɸʈ ʆʉʊ3. ʂʦʤʘʥʜʘ 

ʚʝʨʭʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʘʢʪʠʚʥʘ, ʯʪʦʙʳ ʧʨʠʚʦʜ ʩʥʦʚʘ 

ʥʘʯʘʣ ʜʚʠʞʝʥʠʝ ʚʚʝʨʭ. ʆʜʥʘʢʦ ʧʨʠʚʦʜ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʚʥʠʟ, ʜʘʞʝ ʝʩʣʠ 

ʢʦʤʘʥʜʘ ʚʝʨʭʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʘʢʪʠʚʥʘ. ʇʨʠ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ 

ʧʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çɼɸʊʏʀʂ ɺɽʈʍʅɽɻʆ ʕʊɸɾɸè. 

ʊʦʯʥʦ ʪʘʢ ʞʝ, ʝʩʣʠ ʘʢʪʠʚʠʨʫʝʪʩʷ ʢʦʤʘʥʜʘ ʥʠʞʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ, 

ʢʦʛʜʘ ʧʨʠʚʦʜ ʜʚʠʞʝʪʩʷ ʚʥʠʟ, ʬʫʥʢʮʠʷ ʚʢʣʶʯʘʝʪ ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ 

(OFF3). ʇʨʠʚʦʜ ʟʘʤʝʜʣʷʝʪʩʷ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʧʘʨʘʤʝʪʨʝ 25.11 ɺʈɽʄʗ ɸɺɸʈ 

ʆʉʊ3. ʂʦʤʘʥʜʘ ʥʠʞʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʘʢʪʠʚʥʘ, ʯʪʦʙʳ 

ʧʨʠʚʦʜ ʩʥʦʚʘ ʥʘʯʘʣ ʜʚʠʞʝʥʠʝ ʚʥʠʟ. ʆʜʥʘʢʦ ʧʨʠʚʦʜ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʚʚʝʨʭ, 

ʜʘʞʝ ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʠʞʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʘʢʪʠʚʥʘ. ʇʨʠ ʘʢʪʠʚʘʮʠʠ 

ʢʦʤʘʥʜʳ ʧʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çɼɸʊʏʀʂ ʅʀɾʅɽɻʆ ʕʊɸɾɸè.  

ʌʫʥʢʮʠʷ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʝʜʝʣ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʨʠ ʘʢʪʠʚʥʦʡ ʢʦʤʘʥʜʝ ʥʠʞʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠ ʘʢʪʠʚʥʦʡ ʢʦʤʘʥʜʝ ʚʝʨʭʥʝʛʦ ʢʦʥʮʝʚʦʛʦ 

ʚʳʢʣʶʯʘʪʝʣʷ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

10.86 ʀʉʊ ʂʆʅʎ ɺɽʈʍɸ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʢʦʤʘʥʜʳ ʚʝʨʭʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ. 

10.87 ʀʉʊ ʂʆʅʎ ʅʀɿɸ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʢʦʤʘʥʜʳ ʥʠʞʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 3 
(UPPER F LIM SWC) 

ʆʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʢʦʤʘʥʜʳ ʚʝʨʭʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ. 

05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 4 
(LOWER F LIM SWC) 

ʆʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʢʦʤʘʥʜʳ ʥʠʞʥʝʛʦ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ. 

ɸʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ  
ɼɸʊʏʀʂ ɺɽʈʍʅɽɻʆ ʕʊɸɾɸ ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʜʘʪʯʠʢʘ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ. 
ɼɸʊʏʀʂ ʅʀɾʅɽɻʆ ʕʊɸɾɸ ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʜʘʪʯʠʢʘ ʥʠʞʥʝʛʦ ʵʪʘʞʘ. 
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ʌʫʥʢʮʠʠ ʟʘʱʠʪʳ 

ʉʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʜʣʝʞʘʱʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ: çʂʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠè, çʇʝʨʝʛʨʫʟʢʘ ʠʥʚʝʨʪʦʨʘè, 

çʆʧʨʦʢʠʜʳʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷè ʠ çʆʩʪʘʥʦʚ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʚʨʝʤʝʥʠ 

ʜʚʠʞʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷè.  

ʇʨʦʯʠʤʠ ʟʘʱʠʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʟʘʱʠʪʘ ʦʪ ʧʝʨʝʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ, 

ʢʦʥʪʨʦʣʴ ʥʘʧʨʷʞʝʥʠʷ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʟʘʱʠʪʥʳʝ 

ʬʫʥʢʮʠʠ. 

¤ ʂʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʩʣʝʜʠʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ  
(ʚʳʯʠʩʣʝʥʥʘʷ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʵʥʢʦʜʝʨʘ, ʩʤ. ʧʘʨʘʤʝʪʨ 22.01 

ʈɽɾʀʄ ʆʉ ʇʆ ʉʂʆʈ) ʥʝ ʦʪʩʪʘʚʘʣʘ ʦʪ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ, ʟʘʤʝʜʣʝʥʠʷ ʠ ʨʘʙʦʪʳ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ 

ʪʘʢʞʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʶ ʪʦʨʤʦʟʘ ʚʦ ʚʨʝʤʷ ʦʩʪʘʥʦʚʘ ʧʨʠʚʦʜʘ ʠ 

ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ. 

ʌʫʥʢʮʠʷ ʚʢʣʶʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 81.03 ʌ-ʎʀʗ ʂʆʅʊʈ ʉʂʆʈ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: 81.04 ɸɹʉ ʆʊʂʃ 

ʉʂʆʈ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʪʢʣʦʥʝʥʠʷ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ 81.05 ɸɹʉ ɺɽʃ ʆʊʂʃ ʉʂʈ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʪʢʣʦʥʝʥʠʷ ʚʦ ʚʨʝʤʷ 

ʫʩʢʦʨʝʥʠʷ ʠʣʠ ʟʘʤʝʜʣʝʥʠʷ. 

ʈʘʙʦʪʘʶʱʠʡ ʧʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ, ʝʩʣʠ ʩʦʙʣʶʜʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ. 

Å ɼʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʦʡ 

ʩʢʦʨʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ ʠ ʟʘʜʘʥʠʝʤ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ 81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ʜʦʣʴʰʝ, ʯʝʤ ʵʪʦ ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 

81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ. 

ʇʨʠʤʝʨ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ʨʘʚʥʦ 0,5 ʤ/ʩʝʢ, 

ʧʨʠʚʦʜ ʥʝ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ çʉʂʆʈʆʉʊʅɸʗ 

ʆʐʀɹʂɸè ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʜʚʠʛʘʪʝʣʷ ʠ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʥʝ ʧʨʝʚʳʩʠʪ 0,5 ʤ/ʩʝʢ ʟʘ ʙʦʣʴʰʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ, ʯʝʤ ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ (0,5 ʩʝʢ). 

Å ɼʚʠʛʘʪʝʣʴ ʫʩʢʦʨʷʝʪʩʷ/ʟʘʤʝʜʣʷʝʪʩʷ, ʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʦʡ 

ʩʢʦʨʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ ʠ ʟʘʜʘʥʠʝʤ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ 81.05 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ʜʦʣʴʰʝ, ʯʝʤ ʵʪʦ ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 

81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ. 

ʇʨʠʤʝʨ: ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 81.05 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ʨʘʚʥʦ 0,6 ʤ/ʩʝʢ, 

ʧʨʠʚʦʜ ʥʝ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ çʉʂʆʈʆʉʊʅɸʗ 
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ʆʐʀɹʂɸè ʧʨʠ ʫʩʢʦʨʝʥʠʠ/ʟʘʤʝʜʣʝʥʠʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ ʠ ʟʘʜʘʥʠʝʤ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʥʝ 

ʧʨʝʚʳʩʠʪ 0,6 ʤ/ʩʝʢ ʟʘ ʙʦʣʴʰʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʯʝʤ ʦʧʨʝʜʝʣʝʥʦ 

ʧʘʨʘʤʝʪʨʦʤ 81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ (0,5 ʩʝʢ).  

ʂʦʛʜʘ ʤʝʭʘʥʠʯʝʩʢʠʡ ʪʦʨʤʦʟ ʥʘʣʦʞʝʥ ʠ ʧʨʠʚʦʜ ʦʩʪʘʥʦʚʣʝʥ (ʘʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ 

ʪʦʨʤʦʟʦʤ), ʧʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ 

ʊʆʈʄʆɿɸè, ʝʩʣʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ ʠ 

ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ 

ʜʦʣʴʰʝ, ʯʝʤ ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʘ ʨʘʙʦʪʘ ʬʫʥʢʮʠʠ çʂʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠè 

ɿʘʜʘʥʠʝRamped speed reference (03.04 Speedref ramped) ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ 
(03.04 ɿɸɼɸʅʀɽ ʉʂʆʈ ɺʓʍ) 
ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

81.03 ʌ-ʎʀʗ ʂʆʅʊʈ ʉʂʆʈ ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʂʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠè. 

81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ʆʧʨʝʜʝʣʷʝʪ ʦʪʢʣʦʥʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

81.05 ɸɹʉ ɺɽʃ ʆʊʂʃ ʉʂʈ ʆʧʨʝʜʝʣʷʝʪ ʦʪʢʣʦʥʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ. 

81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ 
çʉʂʆʈʆʉʊʅɸʗ ʆʐʀɹʂɸè. 
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ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 11  
(BRAKE SLIP) 

ʇʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʘʚʘʨʠʡʥʦʛʦ ʩʠʛʥʘʣʘ 
çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄè. 

05.02 ʉʣ ʩʦʩʪ ʦʪʢʘʟʘ, ʙʠʪ 0 
(SPEED MATCH) 

ʇʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ 
çʉʂʆʈʆʉʊʅɸʗ ʆʐʀɹʂɸè. 

ɸʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ  
ʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄ ʂʦʛʜʘ ʜʚʠʛʘʪʝʣʴ ʥʝ ʨʘʙʦʪʘʝʪ, ʧʨʠ ʥʘʣʦʞʝʥʥʦʤ ʪʦʨʤʦʟʝ 

ʧʨʦʩʢʘʣʴʟʳʚʘʝʪ ʚʘʣ ʜʚʠʛʘʪʝʣʷ. 

ʆʪʢʘʟʳ  
ʉʂʆʈʆʉʊʅɸʗ ʆʐʀɹʂɸ ɿʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ ʚʳʰʝ, ʯʝʤ ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ  

81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ʚ ʥʝʠʟʤʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠʣʠ ʧʘʨʘʤʝʪʨʦʤ 
81.05 ɸɹʉ ɺɽʃ ʆʊʂʃ ʉʂʈ ʚ ʧʦʣʦʞʝʥʠʠ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ, ʘ 
ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʘʨʘʤʝʪʨʦʤ 81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ, 
ʠʩʪʝʢʣʦ. 

¤ ʇʝʨʝʛʨʫʟʢʘ ʠʥʚʝʨʪʦʨʘ 

ʌʫʥʢʮʠʷ çʇʝʨʝʛʨʫʟʢʘ ʠʥʚʝʨʪʦʨʘè ʧʨʦʚʝʨʷʝʪ, ʯʪʦ ʠʥʚʝʨʪʦʨ ʩʧʦʩʦʙʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʚʳʭʦʜʥʦʡ ʪʦʢ ʠ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʠ ʯʪʦ ʠʭ ʟʥʘʯʝʥʠʷ 

ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ. 

ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʠ ʤʦʤʝʥʪʘ ʠʥʚʝʨʪʦʨʘ ʥʝ 

ʧʨʝʚʳʰʝʥʳ, ʬʫʥʢʮʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʠʪʳ. ʌʫʥʢʮʠʷ ʘʢʪʠʚʥʘ, 

ʧʦʢʘ ʜʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʛʝʥʝʨʘʪʦʨʘ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪ ʙʦʣʝʝ 10 % 

ʩʚʦʝʡ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʝʛʦ ʩʢʦʨʦʩʪʴ ʥʘ 5 % ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʫʶ. 

ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʠ ʤʦʤʝʥʪʘ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʠʥʚʝʨʪʦʨʦʤ, ʧʨʝʚʳʰʝʥʳ ʠ 

ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʘʨʘʤʝʪʨʦʤ 81.02 ɿɸɼ ʆʊʂ ʇʈɽɼ ʀʅɺ, ʠʩʪʝʢʣʦ, ʧʨʠʚʦʜ 

ʚʳʜʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ çʇɽʈɽɻʈʋɿʂɸ ʀʅɺɽʈʊʆʈɸè ʠ ʚ ʮʝʣʷʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʜʝʡʩʪʚʫʝʪ ʪʦʨʤʦʟ.  

ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʣʝʜʫʶʱʠʝ ʙʠʪʳ ʩʦʩʪʦʷʥʠʷ ʪʦʢʘ ʠ ʤʦʤʝʥʪʘ ʠʥʚʝʨʪʦʨʘ: 

ʉʠʛʥʘʣ 06.07 ʉʆʉʊ ʆɻʈɸʅʀʏ ʄʆʄ:  

Å ɹʠʪ 2 ʄʀʅʀʄɸʃʔʅʓʁ ʄʆʄɽʅʊ 

Å ɹʠʪ 3 ʄɸʂʉʀʄɸʃʔʅʓʁ ʄʆʄɽʅʊ 

Å ɹʠʪ 4 ɺʅʋʊʈɽʅʀʁ ʊʆʂ 

Å ɹʠʪ 5 ʋɻʆʃ ʅɸɻʈʋɿʂʀ 

Å ɹʠʪ 6 ɼɺʀɻɸʊɽʃʔ ʆʊʂʃʖʏɽʅ 

ʏʪʦʙʳ ʘʢʪʠʚʠʨʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʙʠʪʦʚ ʩʦʩʪʦʷʥʠʷ, ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʨʠʚʝʜʝʥʥʳʝ 

ʚʳʰʝ ʙʠʪʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʙʠʪʘʤʠ ʧʘʨʘʤʝʪʨʘ 81.01 ʇʈɽɼɽʃ 

ʀʅɺɽʈʊʆʈɸ. ʂ ʵʪʠʤ ʙʠʪʘʤ ʦʪʥʦʩʷʪʩʷ: 

Å ɹʠʪ 0 ʄʀʅʀʄɸʃʔʅʓʁ ʄʆʄɽʅʊ  
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Å ɹʠʪ 1 ʄɸʂʉʀʄɸʃʔʅʓʁ ʄʆʄɽʅʊ 

Å ɹʠʪ 2 ɺʅʋʊʈɽʅʀʁ ʊʆʂ 

Å ɹʠʪ 3 ʋɻʆʃ ʅɸɻʈʋɿʂʀ 

Å ɹʠʪ 4 ɼɺʀɻɸʊɽʃʔ ʆʊʂʃʖʏɽʅ 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

81.01 ʇʈɽɼɽʃ 
ʀʅɺɽʈʊʆʈɸ 

ʆʧʨʝʜʝʣʷʝʪ ʜʠʘʧʘʟʦʥ ʙʠʪʦʚ ʩʦʩʪʦʷʥʠʷ ʠʥʚʝʨʪʦʨʘ, ʢʦʪʦʨʳʝ 
ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʬʫʥʢʮʠʝʡ çʇʝʨʝʛʨʫʟʢʘ ʠʥʚʝʨʪʦʨʘè. 

81.02 ɿɸɼ ʆʊʂ ʇʈɽɼ ʀʅɺ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦʙ 
ʦʪʢʘʟʝ çʇɽʈɽɻʈʋɿʂɸ ʀʅɺɽʈʊʆʈɸè. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

05.02 ʉʣ ʩʦʩʪ ʦʪʢʘʟʘ, ʙʠʪ 3 
(INV OVERLOAD) 

ʇʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ 
çʇɽʈɽɻʈʋɿʂɸ ʀʅɺɽʈʊʆʈɸè. 

ʆʪʢʘʟʳ  
ʇɽʈɽɻʈʋɿʂɸ ʀʅɺ ʇʨʠʚʦʜ ʧʨʝʚʳʩʠʣ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʠ ʤʦʤʝʥʪʘ ʠʥʚʝʨʪʦʨʘ, ʢʦʛʜʘ 

ʜʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʣ ʚ ʨʝʞʠʤʝ ʛʝʥʝʨʘʪʦʨʘ ʠ ʚʳʨʘʙʘʪʳʚʘʣ ʙʦʣʝʝ 10 % 
ʩʚʦʝʡ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʝʛʦ ʩʢʦʨʦʩʪʴ ʥʘ 5 % ʧʨʝʚʳʰʘʣʘ 
ʥʦʤʠʥʘʣʴʥʫʶ, ʘ ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʘʨʘʤʝʪʨʦʤ 81.02 ɿɸɼ ʆʊʂ 
ʇʈɽɼ ʀʅɺ, ʠʩʪʝʢʣʦ.  

¤ ʆʧʨʦʢʠʜʳʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ 

ʌʫʥʢʮʠʷ çʆʧʨʦʢʠʜʳʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷè ʧʨʝʜʦʭʨʘʥʷʝʪ ʜʚʠʛʘʪʝʣʴ ʚ ʩʠʪʫʘʮʠʷʭ, 

ʢʦʛʜʘ ʥʘ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʤʦʤʝʥʪ ʩʪʘʥʦʚʠʪʩʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ, ʪ. ʝ. ʵʪʘ 

ʬʫʥʢʮʠʷ ʩʣʝʜʠʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʤʦʤʝʥʪ (01.06 ʄʆʄɽʅʊ ɼɺʀɻ) ʦʩʪʘʚʘʣʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ, ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪʘ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʘʨʘʤʝʪʨʘʤʠ 81.07 ʄɸʍ ʄʆʄ ʆʊʂ ʆʇ ɼ ʠ 81.08 MIN ʄʆʄ ʆʊʂ ʆʇ ɼ. ɽʩʣʠ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʧʨʝʚʳʰʘʝʪ ʵʪʠ ʟʥʘʯʝʥʠʷ ʠ ʧʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ 

ʜʚʠʛʘʪʝʣʷ ʥʠʞʝ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 81.09 ʇʈɽɼ ʆʐʀɹ 

ʉʂʆʈ, ʧʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ çʆʇʈʆʂʀɼʓɺɸʅʀɽè ʧʦ 

ʧʨʦʰʝʩʪʚʠʠ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 81.10 ɿɸɼ ʆʊʂ ʆʇʈ ɼɺʀɻ. 

ʌʫʥʢʮʠʷ ʘʢʪʠʚʥʘ ʧʨʠ 81.09 ʇʈɽɼ ʆʐʀɹ ʉʂʆʈ > 0. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

81.07 ʄɸʍ ʄʆʄ ʆʊʂ ʆʇ ɼ ʋʢʘʟʳʚʘʝʪ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 

81.08 MIN ʄʆʄ ʆʊʂ ʆʇ ɼ ʋʢʘʟʳʚʘʝʪ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 
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81.09 ʇʈɽɼ ʆʐʀɹ ʉʂʆʈ ʋʢʘʟʳʚʘʝʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʣʷ ʬʫʥʢʮʠʠ 
çʆʇʈʆʂʀɼʓɺɸʅʀɽ ɼɺʀɻɸʊɽʃʗè 

81.10 ɿɸɼ ʆʊʂ ʆʇʈ ɼɺʀɻ ʋʢʘʟʳʚʘʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʦʙ 
ʦʪʢʘʟʝ çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

05.02 ʉʣ ʩʦʩʪ ʦʪʢʘʟʘ, ʙʠʪ 4 
(MOTOR STALL) 

ʇʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʝ 
çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 

ʆʪʢʘʟʳ  
ʆʇʈʆʂʀɼʓɺɸʅʀɽ 
ɼɺʀɻɸʊɽʃʗ 

ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʥʠʞʝ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʧʘʨʘʤʝʪʨʦʤ 81.09 ʇʈɽɼ ʆʐʀɹ ʉʂʆʈ, ʧʨʠʚʦʜ ʧʨʝʚʳʩʠʣ 
ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ, 81.07 ʄɸʍ ʄʆʄ ʆʊʂ ʆʇ ɼ ʠ 81.08 
MIN ʄʆʄ ʆʊʂ  
ʆʇ ɼ, ʘ ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʘʨʘʤʝʪʨʦʤ 81.10 ɿɸɼ ʆʊʂ ʆʇʈ 
ɼɺʀɻ, ʠʩʪʝʢʣʦ. 

¤ ʆʩʪʘʥʦʚ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʥʘ 

ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ (OFF3), ʝʩʣʠ ʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ ʣʠʬʪʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦʪʷʛʠʚʘʥʠʷ ʧʨʝʚʳʰʘʝʪ ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʧʘʨʘʤʝʪʨʦʤ 81.11 MAX ɺʈ ʅɸ ʉʂ ɼʆʊ. ʌʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʧʨʠʯʠʥʝʥʠʷ ʫʱʝʨʙʘ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʝ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʦʤʘʥʜʘ ʦʙ ʦʩʪʘʥʦʚʢʝ 

ʥʝ ʩʣʝʜʫʝʪ ʟʘ ʢʦʤʘʥʜʦʡ ʜʦʪʷʛʠʚʘʥʠʷ ʠʟ-ʟʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠʣʠ 

ʧʨʦʙʣʝʤ ʩ ʧʠʪʘʥʠʝʤ. 

ʌʫʥʢʮʠʷ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ 81.11 MAX ɺʈ ʅɸ ʉʂ ɼʆʊ > 0. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

81.11 MAX ɺʈ ʅɸ ʉʂ ɼʆʊ ʆʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʣʠʬʪʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 
ʜʦʪʷʛʠʚʘʥʠʷ. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ɸʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ɺʈɽʄʗ ʅɸ ɼʆʊʗɻʀɺɸʅʀʀ ɺʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʧʨʦʝʟʜʘ ʙʳʣʘ ʘʢʪʠʚʠʨʦʚʘʥʘ ʬʫʥʢʮʠʷ 
ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʥʘ 
ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. 

¤ ʊʝʧʣʦʚʘʷ ʟʘʱʠʪʘ ʜʚʠʛʘʪʝʣʷ 

ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʧʧʳ 45 ʊɽʈʄʆɿɸʑʀʊɸ ʄʆʊʆʈɸ ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʟʘʱʠʪʫ ʜʚʠʛʘʪʝʣʷ ʦʪ ʧʝʨʝʛʨʝʚʘ ʠ ʥʘʩʪʨʦʠʪʴ ʠʟʤʝʨʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ (ʝʩʣʠ ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ). ʀʤʝʶʪʩʷ ʪʘʢʞʝ 

ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʚʳʯʠʩʣʝʥʥʦʡ ʠ ʠʟʤʝʨʷʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ. 

ɼʣʷ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ ʦʪ ʧʝʨʝʛʨʝʚʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

Å ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ; 
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Å ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ ʜʘʪʯʠʢʘʤʠ PTC ʠʣʠ KTY84. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ ʧʦʚʳʰʘʝʪʩʷ. 

ɿʘʱʠʪʘ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʦʡ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ 

ʇʨʠʚʦʜ ʚʳʯʠʩʣʷʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʜʚʠʛʘʪʝʣʷ ʠʩʭʦʜʷ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ: 

1. ʇʨʠ ʧʝʨʚʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʚʠʛʘʪʝʣʴ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ (ʦʧʨʝʜʝʣʝʥʘ ʧʘʨʘʤʝʪʨʦʤ 45.05 ʊɽʄʇ ʆʂʈʋɾ 

ʉʈɽɼʓ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʟʘʪʝʤ, ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, 

ʜʚʠʛʘʪʝʣʴ ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʩʯʝʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ (ʟʥʘʯʝʥʠʝ 01.18 ɺʓʏ ʊɽʄʇ 

ɼɺ-ʃʗ, ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ). 

2. ʊʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʘʪʝʣʷ ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʚʝʜʝʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʪʝʧʣʦʚʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʜʚʠʛʘʪʝʣʷ ʠ ʥʘʛʨʫʟʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʛʘʪʝʣʷ. ʂʨʠʚʘʷ ʥʘʛʨʫʟʢʠ ʜʦʣʞʥʘ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʧʨʝʚʳʰʘʝʪ 30 ÁC. 

ʂʦʥʪʨʦʣʴʥʳʝ ʧʨʝʜʝʣʳ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʠ ʪʘʢʞʝ 

ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʝʨʝʛʨʝʚʘ. 

ʇʨʠʤʝʯʘʥʠʝ. ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʤʦʜʝʣʴ ʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ 

ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʦʜʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʢ ʠʥʚʝʨʪʦʨʫ. 

ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʇʝʨʝʛʨʝʚ ʜʚʠʛʘʪʝʣʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʧʦʜʩʦʝʜʠʥʠʚ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ 

ʜʚʠʛʘʪʝʣʷ ʢ ʪʝʨʤʠʩʪʦʨʥʦʤʫ ʚʭʦʜʫ TH ʧʨʠʚʦʜʘ ʠʣʠ ʢ ʦʧʮʠʠ ð ʤʦʜʫʣʶ FEN-xx 

ʠʥʪʝʨʬʝʡʩʘ ʵʥʢʦʜʝʨʘ. 

ʏʝʨʝʟ ʜʘʪʯʠʢ ʧʨʦʪʝʢʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ. ʉ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ 

ʚʳʰʝ Tref ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʪʯʠʢʘ ʚʦʟʨʘʩʪʘʝʪ, ʢʘʢ ʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʝʤ. 

ʌʫʥʢʮʠʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʯʠʪʳʚʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ ʚ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʚ ʦʤʘʭ). 

ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʘʪʯʠʢʘ ʈʊʉ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ. 
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ʊʝʤʧʝʨʘʪʫʨʘ ʉʦʧʨʦʪʠʚʣʝʥʠʝ 
ʜʘʪʯʠʢʘ PTC 

ʅʦʨʤʘ 0 ï 1,5 ʢʆʤ 

ʇʝʨʝʛʨʝʚ > 4 ʢʆʤ 

ʇʝʨʝʩʯʝʪ KTY84 

90 ÁC = 936 ʆʤ 
110 ÁC = 1063 ʆʤ 
130 ÁC = 1197 ʆʤ 
150 ÁC = 1340 ʆʤ 



160   ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ 

 

ʇʨʠʚʝʜʝʥʥʳʡ ʥʠʞʝ ʛʨʘʬʠʢ 

ʦʪʦʙʨʘʞʘʝʪ ʪʠʧʦʚʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʘʪʯʠʢʘ KTY84 ʦʪ ʨʘʙʦʯʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ. 

ʆʤ 
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 -100 0 100 200 300 

ʂʦʥʪʨʦʣʴʥʳʝ ʧʨʝʜʝʣʳ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ, ʠ ʪʘʢʞʝ 

ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʝʨʝʛʨʝʚʘ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʇʦʩʢʦʣʴʢʫ ʪʝʨʤʠʩʪʦʨʥʳʡ ʚʭʦʜ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʣʦʢʘ JCU ʥʝ ʠʟʦʣʠʨʦʚʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ IEC  
60664, ʧʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ ʪʨʝʙʫʝʪ 

ʜʚʦʡʥʦʡ ʠʣʠ ʫʩʠʣʝʥʥʦʡ ʠʟʦʣʷʮʠʠ ʤʝʞʜʫ ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ 

ʥʘʧʨʷʞʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʚʠʛʘʪʝʣʷ ʠ ʜʘʪʯʠʢʦʤ. ɽʩʣʠ ʧʨʠ ʩʙʦʨʢʝ 

ʜʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʥʝ ʙʳʣʦ ʫʯʪʝʥʦ, ʨʘʟʲʝʤʳ ʧʣʘʪʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʦʪ ʢʦʥʪʘʢʪʘ ʩ ʜʨʫʛʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʣʠʙʦ 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʦʣʠʨʦʚʘʥ ʦʪ ʨʘʟʲʝʤʦʚ 

ʚʚʦʜʘ/ʚʳʚʦʜʘ 

 

ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʩʭʝʤʘ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʨʤʠʩʪʦʨʥʦʛʦ ʚʭʦʜʘ TH. 

 ʆʜʠʥ ʜʘʪʯʠʢ PTC ʠʣʠ KTY84 ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ JCU 

 

 ʊʨʠ ʜʘʪʯʠʢʘ PTC ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ JCU 

 

ʀʥʬʦʨʤʘʮʠʶ ʦ ʧʦʜʢʣʶʯʝʥʠʠ ʤʦʜʫʣʷ FEN-xx ʠʥʪʝʨʬʝʡʩʘ ʵʥʢʦʜʝʨʘ ʩʤ. ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ɼʚʠʛʘʪʝʣʴ 

T 

TH 

AGND 

10   ʥʌ 

ɼʚʠʛʘʪʝʣʴ 

T 

TH 

AGND 

T T 10   ʥʌ 
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45 ʊɽʈʄʆɿɸʑʀʊɸ ʄʆʊʆʈɸ ʅʘʩʪʨʦʡʢʠ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ ʦʪ ʧʝʨʝʛʨʝʚʘ.  

ɼʠʘʛʥʦʩʪʠʢʘ 
 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

01.18 ɺʓʏ ʊɽʄʇ ɼɺ-ʃʗ ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʘʪʝʣʷ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ. 

¤ ʂʦʥʪʨʦʣʴ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʂʦʥʪʨʦʣʴ ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ɺ ʩʣʫʯʘʝ ʦʪʢʣʶʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ, 

ʠʩʧʦʣʴʟʫʷ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʘʶʱʝʛʦʩʷ ʜʚʠʛʘʪʝʣʷ. ʇʨʠʚʦʜ ʩʦʭʨʘʥʷʝʪ 

ʧʦʣʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʘʝʪʩʷ ʠ ʚʳʨʘʙʘ-

ʪʳʚʘʝʪ ʵʥʝʨʛʠʶ ʜʣʷ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʘ. ʇʨʠʚʦʜ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʧʦʩʣʝ 

ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʛʣʘʚʥʳʡ ʢʦʥʪʘʢʪʦʨ ʥʘʭʦʜʠʪʩʷ ʚ 

ʟʘʤʢʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʇʨʠʤʝʯʘʥʠʝ. ʋʩʪʨʦʡʩʪʚʘ, ʦʩʥʘʱʝʥʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʦʧʮʠʠ ʛʣʘʚʥʳʤ ʢʦʥʪʘʢʪʦʨʦʤ, 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʮʝʧʴ ʙʣʦʢʠʨʦʚʢʠ (ʥʘʧʨʠʤʝʨ, ʀɹʇ), ʢʦʪʦʨʘʷ ʫʜʝʨʞʠʚʘʝʪ 

ʢʦʥʪʨʦʣʴʥʫʶ ʮʝʧʴ ʢʦʥʪʘʢʪʦʨʘ ʟʘʤʢʥʫʪʦʡ ʚʦ ʚʨʝʤʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ 

ʦʪʢʣʶʯʝʥʠʡ ʧʠʪʘʥʠʷ. 

TM

 
f
out 
(ʅʤ)

 (ɻʮ) 

160

 80 

120

 60 

8040 

4020 
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UDC= ʥʘʧʨʷʞʝʥʠʝ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠʚʦʜʘ, fout = ʚʳʭʦʜʥʘʷ ʯʠʩʪʦʪʘ ʧʨʠʚʦʜʘ 
TM = ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ 
ʆʪʢʣʶʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʧʨʠʚʦʜʘ (fout = 40 ɻʮ). 

ʅʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠʚʦʜʘ ʧʘʜʘʝʪ ʜʦ ʤʠʥʠʤʫʤʘ. ʂʦʥʪʨʦʣʣʝʨ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʢʘ ʦʪʩʫʪʩʪʚʫʝʪ ʧʠʪʘʥʠʝ ʦʪ ʩʝʪʠ. ɼʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʦʪ 

ʧʨʠʚʦʜʘ ʚ ʨʝʞʠʤʝ ʛʝʥʝʨʘʪʦʨʘ. ʉʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʧʘʜʘʝʪ, ʥʦ ʧʨʠʚʦʜ ʧʨʦʜʦʣʞʘʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫ ʜʚʠʛʘʪʝʣʷ ʜʦʩʪʘʪʦʯʥʦ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʇʨʝʜʝʣʳ ʢʦʥʪʨʦʣʷ ʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʇʨʝʜʝʣʳ ʢʦʥʪʨʦʣʷ ʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʘ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠʚʦʜʘ 

ʟʘʚʠʩʷʪ ʣʠʙʦ ʦʪ ʚʝʣʠʯʠʥʳ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʟʘʜʘʚʘʝʤʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʣʠʙʦ ʦʪ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʟʘʜʘʥʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʌʘʢʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʧʘʨʘʤʝʪʨ 01.19 U ʇʀʊɸʖʑɽɽ. 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (UDC) ʧʨʝʚʳʰʘʝʪ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʚ 1,35 ʨʘʟʘ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʢʘʞʜʦʤ 

ʚʢʣʶʯʝʥʠʠ ʧʨʠʚʦʜʘ. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʣʶʯʝʥʦ 

ʧʘʨʘʤʝʪʨʦʤ 47.03 ɸɺʊ ʆʇʈ ʅɸʇʈ ʇʀʊ; ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʧʨʷʞʝʥʠʝ ʚʨʫʯʥʫʶ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 47.04 U ʇʀʊɸʅʀʗ. 

ʇʨʝʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ (880 

ɺ) 

01.07 U ʇʆʉʊ ʊʆʂɸ 

UDC (1.35 Ĭ 01.19 U ʇʀʊɸʖʑɽɽ) 

ʋʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ ʧʦʥʠʞʝʥʥʦʛʦ  

minʥʘʧʨʷʞʝʥʠʷ (0,7 Ĭ UDC) 50 ɺ 

ʇʨʝʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (350 ɺ) 

ʊʦʢ ʚ ʟʚʝʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʚʥʫʪʨʝʥʥʠʡ ʨʝʟʠʩʪʦʨ, ʢʦʪʦʨʳʡ 

ʰʫʥʪʠʨʫʝʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ (80 % ʦʪ UDC) ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ. 

ʊʦʨʤʦʟʥʦʡ ʧʨʝʨʳʚʘʪʝʣʴ 

ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʛʝʥʝʨʠʨʫʝʤʦʡ ʟʘʤʝʜʣʷʶʱʠʤʩʷ ʜʚʠʛʘʪʝʣʝʤ, ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʪʨʦʝʥʥʳʡ ʪʦʨʤʦʟʥʦʡ ʧʨʝʨʳʚʘʪʝʣʴ ʧʨʠʚʦʜʘ. 
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ʂʦʛʜʘ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ ʠ ʧʦʜʢʣʶʯʝʥ 

ʪʦʨʤʦʟʥʦʡ ʨʝʟʠʩʪʦʨ, ʪʦʨʤʦʟʥʦʡ ʧʨʝʨʳʚʘʪʝʣʴ ʥʘʯʥʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʝ ʨʘʥʴʰʝ, 

ʯʝʤ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠʚʦʜʘ ʜʦʩʪʠʛʥʝʪ 780 ɺ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʠʣʘ ʪʦʨʤʦʞʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 840 ɺ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ ʠ ʪʦʤʦʟʥʳʤ 

ʨʝʟʠʩʪʦʨʦʤ, ʧʨʠʚʝʜʝʥʘ ʚ ʦʧʠʩʘʥʠʠ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 48 ʊʆʈʄʆɿʅʆʁ 

ʇʈɽʈʓɺɸʊɽʃʔ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

47.02 ʂʆʅʊ ʇʆʅ U ɺʢʣʶʯʘʝʪ ʢʦʥʪʨʦʣʴ ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ 
ʪʦʢʘ. 

47.03 ɸɺʊ ʆʇʈ ʅɸʇʈ ʇʀʊ ʈʘʟʨʝʰʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

47.04 U ʇʀʊɸʅʀʗ ʆʧʨʝʜʝʣʷʝʪ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝ ʚʢʣʶʯʝʥʦ (ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 
47.03). 

48 ʊʆʈʄʆɿʅʆʁ 
ʇʈɽʈʓɺɸʊɽʃʔ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʪʦʨʤʦʟʥʦʛʦ ʧʨʝʨʳʚʘʪʝʣʷ. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

01.07 U ʇʆʉʊ ʊʆʂɸ ʀʟʤʝʨʷʝʪ ʥʘʧʨʷʞʝʥʠʝ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚ ʚʦʣʴʪʘʭ. 

01.19 U ʇʀʊɸʖʑɽɽ ʃʠʙʦ ʥʦʤʠʥʘʣʴʥʦʝ ʧʠʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʧʘʨʘʤʝʪʨʦʤ 47.04 U ʇʀʊɸʅʀʗ, ʣʠʙʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʧʠʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ (ʝʩʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 
ʚʢʣʶʯʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 47.03 ɸɺʊ ʆʇʈ ʅɸʇʈ ʇʀʊ). 

05.02 ʉʣ ʩʦʩʪ ʦʪʢʘʟʘ, ʙʠʪ 11  
UNDERVOLTAGE 

ʆʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

¤ ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ.  

Å 46.01 ʀʉʊ ɺʅ ʆʐʀɹʂʀ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʚʥʝʰʥʝʛʦ ʦʪʢʘʟʘ. ʂʦʛʜʘ 

ʵʪʦʪ ʩʠʛʥʘʣ ʦʪʩʫʪʩʪʚʫʝʪ, ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ. 

Å 46.03 ʇʆʊ ʇɸʅɽʃʀ ʋʇʈ ɺʳʙʠʨʘʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʦʛʨʘʤʤʫ ʇʂ ʣʠʙʦ ʧʨʝʢʨʘʱʝʥʠʝ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. 

Å 46.04 ʇʆʊ ʌɸɿʓ ɼɺʀɻɸʊ ɺʳʙʠʨʘʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʥʘ ʧʦʪʝʨʶ ʧʠʪʘʶʱʝʡ 

ʬʘʟʳ ʜʚʠʛʘʪʝʣʷ. 

Å 46.05 ɿɸʄʓʂ ʅɸ ɿɽʄʃʖ ɺʳʙʠʨʘʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʚ ʩʣʫʯʘʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ ʜʚʠʛʘʪʝʣʝ ʠʣʠ ʚ ʢʘʙʝʣʝ ʜʚʠʛʘʪʝʣʷ. ɺ 

ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʣʝʞʠʪ ʠʟʤʝʨʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ 

ʪʦʢʘ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ: 
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- ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʥʘ ʟʝʤʣʶ ʚ ʧʠʪʘʶʱʝʤ ʢʘʙʝʣʝ ʟʘʱʠʪʘ ʥʝ ʚʢʣʶʯʘʝʪʩʷ; 

- ʧʨʠ ʟʘʟʝʤʣʝʥʥʦʤ ʧʠʪʘʥʠʠ ʟʘʱʠʪʘ ʚʢʣʶʯʘʝʪʩʷ ʯʝʨʝʟ 200 ʤʠʣʣʠʩʝʢʫʥʜ; 

- ʧʨʠ ʥʝʟʘʟʝʤʣʝʥʥʦʤ ʧʠʪʘʥʠʠ ʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʠʪʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʝ ʤʝʥʝʝ 1 ʤʠʢʨʦʬʘʨʘʜʘ; 

- ʝʤʢʦʩʪʥʳʝ ʪʦʢʠ, ʚʳʟʚʘʥʥʳʝ ʵʢʨʘʥʠʨʦʚʘʥʥʳʤʠ ʢʘʙʝʣʷʤʠ ʜʚʠʛʘʪʝʣʷ ʜʣʠʥʦʡ 

ʜʦ 300 ʤʝʪʨʦʚ, ʥʝ ʚʢʣʶʯʘʶʪ ʟʘʱʠʪʫ; 

- ʟʘʱʠʪʘ ʦʪʢʣʶʯʘʝʪʩʷ ʧʨʠ ʦʩʪʘʥʦʚʝ ʧʨʠʚʦʜʘ. 

Å 46.06 ʇʆʊ ʌɸɿʓ ʇʀʊɸʅ ɺʳʙʠʨʘʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʥʘ ʧʦʪʝʨʶ ʧʠʪʘʶʱʝʡ 

ʬʘʟʳ. 

Å 46.07 ʅɽʊ ʉʀɻʅ STO ʇʨʠʚʦʜ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ ʬʫʥʢʮʠʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ. ʇʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʬʫʥʢʮʠʠ çɹʝʟʦʧʘʩʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤè ʩʤ. ʚ 

ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʦʪʢʣʶʯʝʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʜʣʷ 

ʧʨʠʚʦʜʦʚ ACSM1, ACS850 ʠ ACQ810 (Safe torque off function for ACSM1, 

ACS850 and ACQ810 drives application guide, ʢʦʜ ʘʥʛʣ. ʚʝʨʩʠʠ 

3AFE68929814). 

Å 46.08 ʅɽʇʈ ɺʍʆɼ ɺʓʍʆɼ ʇʨʠʚʦʜ ʩʧʦʩʦʙʝʥ ʦʙʥʘʨʫʞʠʪʴ ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʙʝʣʝʡ ʧʠʪʘʥʠʷ ʠ ʜʚʠʛʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ 

ʧʦʜʢʣʶʯʝʥ ʢ ʨʘʟʲʝʤʫ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʥʘ ʧʨʠʚʦʜʝ). ʇʘʨʘʤʝʪʨ 

ʚʳʙʠʨʘʝʪ, ʙʫʜʝʪ ʣʠ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ. 

ɺʭʦʜʳ ʠ ʚʳʭʦʜʳ 

ʂʦʛʜʘ ʧʨʠʚʦʜ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʠʩʳʚʘʝʤʳʝ ʥʠʞʝ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ 

¤ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ 

ʇʨʠʚʦʜ ʠʤʝʝʪ ʜʚʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʘ AI-1 ʠ AI-2. ʆʙʘ ʚʭʦʜʘ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʭʦʜʳ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʢʘʢ ʪʦʢʦʚʳʝ ʚʭʦʜʳ (-11 ï 11 ɺ 

ʠʣʠ -22 ï 22 ʤA). ʉʠʛʥʘʣ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʚʭʦʜʦʚ ʤʦʞʝʪ ʬʠʣʴʪʨʦʚʘʪʴʩʷ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ. ʊʠʧ ʚʭʦʜʘ ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʤʳʯʢʠ J1 ʥʘ ʙʣʦʢʝ 

ʫʧʨʘʚʣʝʥʠʷ JCU. ʇʦʛʨʝʰʥʦʩʪʴ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 1 % ʦʪ ʧʦʣʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ, ʠ ʨʘʟʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 11 ʙʠʪʘʤ (+ ʙʠʪ ʟʥʘʢʘ). ʇʦʩʪʦʷʥʥʘʷ 

ʚʨʝʤʝʥʠ ʘʧʧʘʨʘʪʥʦʛʦ ʬʠʣʴʪʨʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,25 ʤʩ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

13 ɸʅɸʃʆɻʆɺʓɽ ɺʍʆɼʓ ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
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02.04 AI1 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI1 ʚ ʚʦʣʴʪʘʭ ʠʣʠ 
ʤʠʣʣʠʘʤʧʝʨʘʭ. 

02.05 AI1 ʄɸʉʐʊɸɹ ʄʘʩʰʪʘʙʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ AI1. 

02.06 AI2 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI2 ʚ ʚʦʣʴʪʘʭ ʠʣʠ 
ʤʠʣʣʠʘʤʧʝʨʘʭ.  

02.07 AI2 ʄɸʉʐʊɸɹ ʄʘʩʰʪʘʙʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ AI2.  

¤ ɸʥʘʣʦʛʦʚʳʝ ʚʳʭʦʜʳ 

ʇʨʠʚʦʜ ʠʤʝʝʪ ʜʚʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʘ: ʦʜʠʥ ʪʦʢʦʚʳʡ ʚʳʭʦʜ 

AO1 (0 ï 20 ʤA) ʠ ʦʜʠʥ ʚʳʭʦʜ ʥʘʧʨʷʞʝʥʠʷ AO2 (-10 ï 10 ɺ). ʉʠʛʥʘʣ ʥʘ ʢʘʞʜʦʤ 

ʠʟ ʵʪʠʭ ʚʳʭʦʜʦʚ ʤʦʞʝʪ ʬʠʣʴʪʨʦʚʘʪʴʩʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ. ʈʘʟʨʝʰʝʥʠʝ 

ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 11 ʙʠʪʘʤ (+ ʙʠʪ ʟʥʘʢʘ), ʠ ʧʦʛʨʝʰʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ 2 % ʦʪ ʧʦʣʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʩʢʦʨʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, ʩʢʦʨʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ 

(ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ), ʚʳʭʦʜʥʦʡ ʯʘʩʪʦʪʝ, ʚʳʭʦʜʥʦʤʫ ʪʦʢʫ, 

ʤʦʤʝʥʪʫ ʜʚʠʛʘʪʝʣʷ, ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. ʅʘ ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ ʤʦʞʝʪ 

ʟʘʧʠʩʳʚʘʪʴʩʷ ʚʝʣʠʯʠʥʘ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ 

(ʥʘʧʨʠʤʝʨ, ʧʦ ʢʘʥʘʣʫ fieldbus). 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

15 ɸʅɸʃʆɻʆɺʓɽ ɺʓʍʆɼʓ ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

02.08 AO1 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ Aʆ1 ʚ ʤʠʣʣʠʘʤʧʝʨʘʭ. 

02.09 AO2 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ Aʆ2 ʚ ʚʦʣʴʪʘʭ. 

¤ ʎʠʬʨʦʚʳʝ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ 

ʇʨʠʚʦʜ ʠʤʝʝʪ ʰʝʩʪʴ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ DI1 ï DI6 ʠ ʪʨʠ ʮʠʬʨʦʚʳʭ ʚʭʦʜʘ/ʚʳʭʦʜʘ 

DIO1 ï DIO3. ʆʜʠʥ ʠʟ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʯʘʩʪʦʪʥʳʡ 

ʚʭʦʜ, ʦʜʠʥ ï ʢʘʢ ʯʘʩʪʦʪʥʳʡ ʚʳʭʦʜ. ʉʠʛʥʘʣ ʥʘ ʢʘʞʜʦʤ ʠʟ ʰʝʩʪʠ ʮʠʬʨʦʚʳʭ 

ʚʭʦʜʦʚ ʤʦʞʝʪ ʠʥʚʝʨʪʠʨʦʚʘʪʴʩʷ. 

ʏʠʩʣʦ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʤʦʜʫʣʴ 

ʨʘʩʰʠʨʝʥʠʷ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ FIO-01 (ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 12.80 ɸʂʊʀɺ 

ɼʆʇ ʄʆɼʋʃ). ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʤʦʜʫʣʴ ʵʥʢʦʜʝʨʘ FEN-xx, ʝʩʣʠ ʦʥ 

ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʧʨʠʚʦʜʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʚʭʦʜʘ. 

ʇʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʫʣʝ ʨʘʩʰʠʨʝʥʠʷ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʩʤ. ʚ 

ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʤʦʜʫʣʶ ʨʘʩʰʠʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ FIO-01 (FIO-01 

digital I/O extension userôs manual, ʢʦʜ ʘʥʛʣ. ʚʝʨʩʠʠ 3AFE68784921. ʀʥʬʦʨʤʘʮʠʶ 

ʦ ʩʪʘʥʜʘʨʪʥʳʭ ʚʭʦʜʘʭ/ʚʳʭʦʜʘʭ ʩʤ. ʚ ʛʣʘʚʝ ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ. 
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ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

12.80 ɸʂʊʀɺ ɼʆʇ ʄʆɼʋʃ ɸʢʪʠʚʠʨʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʚʚʦʜʘ/ʚʳʚʦʜʘ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʣʦʪ 2. 

12.81 ɼʆʇ DIO1 ʂʆʅʌʀɻ ʆʧʨʝʜʝʣʷʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʢʦʥʩʦʣʴ DIO1 ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ 
ʚʭʦʜʘ ʠʣʠ ʚʳʭʦʜʘ. 

12.82 ɼʆʇ DIO2 ʂʆʅʌʀɻ ʆʧʨʝʜʝʣʷʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʢʦʥʩʦʣʴ DIO2 ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ 
ʚʭʦʜʘ ʠʣʠ ʚʳʭʦʜʘ. 

12.83 ɼʆʇ DIO3 ʂʆʅʌʀɻ ʆʧʨʝʜʝʣʷʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʢʦʥʩʦʣʴ DIO3 ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ 
ʚʭʦʜʘ ʠʣʠ ʚʳʭʦʜʘ. 

12.84 ɼʆʇ DIO4 ʂʆʅʌʀɻ ʆʧʨʝʜʝʣʷʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʢʦʥʩʦʣʴ DIO4 ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ 
ʚʭʦʜʘ ʠʣʠ ʚʳʭʦʜʘ. 

12.85 ʉʀɻ ʇʆɼ ɼʆʇ DIO1 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʨʘʩʰʠʨʝʥʥʦʤʫ 
ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ EXT DIO1. 

12.86 ʉʀɻ ʇʆɼ ɼʆʇ DIO2 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʨʘʩʰʠʨʝʥʥʦʤʫ 
ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ EXT DIO2. 

12.87 ʉʀɻ ʇʆɼ ɼʆʇ DIO3 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʨʘʩʰʠʨʝʥʥʦʤʫ 
ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ EXT DIO3. 

12.88 ʉʀɻ ʇʆɼ ɼʆʇ DIO4 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʨʘʩʰʠʨʝʥʥʦʤʫ 
ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ EXT DIO4. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

02.01 ʉʆʉʊʆʗʅʀɽ DI ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ. 

02.03 ʉʆʉʊʆʗʅʀɽ DIO ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ. 

02.16 ʉʆʉʊ ɼʆʇ DI ʉʦʩʪʦʷʥʠʝ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ FEN-xx ʵʥʢʦʜʝʨʘ 
ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʦʪʘʭ ʧʨʠʚʦʜʘ 1 ʠ 2. 

02.80 Cʆʉʊ ɼʆʇ DIO ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ. 

¤ ʈʝʣʝʡʥʳʝ ʚʳʭʦʜʳ 

ɺ ʧʨʠʚʦʜʝ ʝʩʪʴ ʦʜʠʥ ʨʝʣʝʡʥʳʡ ʚʳʭʦʜ. ɽʱʝ ʜʚʘ ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʘ ʤʦʞʥʦ 

ʜʦʙʘʚʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ FIO-01 (ʘʢʪʠʚʠʨʫʝʪʩʷ 

ʧʘʨʘʤʝʪʨʦʤ 12.80 ɸʂʊʀɺ ɼʆʇ ʄʆɼʋʃ). ʇʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʫʣʝ 

ʨʘʩʰʠʨʝʥʠʷ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʩʤ. ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʤʦʜʫʣʶ ʨʘʩʰʠʨʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ ʚʳʭʦʜʦʚ FIO-01 (FIO-01 digital I/O extension userôs manual, ʢʦʜ 

ʘʥʛʣ. ʚʝʨʩʠʠ 3AFE68784921). 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

12.12 ʉʀɻʅ ʇʆɼʂʃʖʏ RO1 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʨʝʣʝʡʥʦʤʫ ʚʳʭʦʜʫ 
RO1. 

12.80 ɸʂʊʀɺ ɼʆʇ ʄʆɼʋʃ ɸʢʪʠʚʠʨʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ 
ʚ ʩʣʦʪ 2. 
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12.89 ʉʀɻ ʇʆɼ ɼʆʇ RO1 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʨʘʩʰʠʨʝʥʥʦʤʫ 
ʨʝʣʝʡʥʦʤʫ ʚʳʭʦʜʫ EXT RO1. 

12.90 ʉʀɻ ʇʆɼ ɼʆʇ RO2 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʨʘʩʰʠʨʝʥʥʦʤʫ 
ʨʝʣʝʡʥʦʤʫ ʚʳʭʦʜʫ EXT RO2. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

02.02 ʉʆʉʊʆʗʅʀɽ RO ʉʦʩʪʦʷʥʠʝ ʨʝʣʝʡʥʦʛʦ ʚʳʭʦʜʘ. 

02.81 ʉʆʉʊ ɼʆʇ RO ʉʦʩʪʦʷʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʦʚ. 

ɸʚʪʦʬʘʟʠʨʦʚʢʘ 

ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʠʟʤʝʨʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʫʛʦʣ ʚʝʢʪʦʨʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. ɼʣʷ ʪʦʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʤʝʥʪʘ 

ʜʚʠʛʘʪʝʣʷ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʜʘʥʥʳʭ ʦʙ ʘʙʩʦʣʶʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚʝʢʪʦʨʘ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʨʦʪʦʨʘ. 

ʊʘʢʠʝ ʜʘʪʯʠʢʠ, ʢʘʢ ʘʙʩʦʣʶʪʥʳʝ ʵʥʢʦʜʝʨʳ ʠ ʨʝʟʦʣʚʝʨʳ, ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʦʞʝʥʠʝ 

ʨʦʪʦʨʘ ʧʦʩʪʦʷʥʥʦ, ʢʘʢ ʪʦʣʴʢʦ ʚʳʷʚʣʷʝʪʩʷ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ ʥʫʣʝʚʳʤʠ 

ʫʛʣʘʤʠ ʨʦʪʦʨʘ ʠ ʜʘʪʯʠʢʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʪʘʥʜʘʨʪʥʳʡ ʠʤʧʫʣʴʩʥʳʡ ʵʥʢʦʜʝʨ 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʨʦʪʦʨʘ ʚʦ ʚʨʝʤʷ ʚʨʘʱʝʥʠʷ, ʥʝ ʠʤʝʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʝʛʦ 

ʥʘʯʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʆʜʥʘʢʦ ʝʩʣʠ ʠʤʧʫʣʴʩʥʳʡ ʵʥʢʦʜʝʨ ʩʥʘʙʞʝʥ ʜʘʪʯʠʢʘʤʠ 

ʍʦʣʣʘ, ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʘʙʩʦʣʶʪʥʳʡ ʵʥʢʦʜʝʨ, ʥʦ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʝ ʙʫʜʝʪ ʚʳʩʦʢʦʡ. ɼʘʪʯʠʢʠ ʍʦʣʣʘ 

ʚʳʨʘʙʘʪʳʚʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʠʤʧʫʣʴʩʳ, ʢʦʪʦʨʳʝ ʤʝʥʷʶʪ 

ʩʚʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 6 ʨʘʟ ʟʘ ʚʨʝʤʷ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ, ʧʦʵʪʦʤʫ ʥʘʯʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʣʠʰʴ ʚ ʧʨʝʜʝʣʘʭ 60Á ʩʝʢʪʦʨʘ ʧʦʣʥʦʛʦ ʦʙʦʨʦʪʘ. 

 

ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

1. ɼʣʷ ʨʘʟʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʠʮʳ ʚ ʧʦʣʦʞʝʥʠʠ ʨʦʪʦʨʘ ʠ ʵʥʢʦʜʝʨʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ ʠʣʠ ʨʝʟʦʣʚʝʨʘ (ʦʜʥʦʧʦʣʶʩʥʘʷ ʧʘʨʘ). 

 

N 

S 

ʈʦʪʦʨ 

ɸʙʩʦʣʶʪʥʳʡ   ɻ ʥʢʦʜʝʨ / ʨʝʟʦʣʚʝʨ 
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2. ʇʨʠ ʢʘʞʜʦʤ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʢʨʝʤʝʥʪʥʦʛʦ 

ʵʥʢʦʜʝʨʘ. 

3. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʧʨʠ ʢʘʞʜʦʤ ʧʫʩʢʝ ʚ ʩʣʫʯʘʝ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʛʘʪʝʣʝʤ ʩ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʴʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ ʘʚʪʦʬʘʟʠʨʦʚʢʠ (ʩʤ. ʧʘʨʘʤʝʪʨ 11.07 ʈɽɾ 

ɸɺʊʆʌɸɿʀʈ). 

ʈʝʞʠʤ ʚʨʘʱʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ 1-ʤ ʩʣʫʯʘʝ, ʪʘʢ ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʪʦʯʥʳʤ. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʚʘʣ ʜʚʠʛʘʪʝʣʷ ʧʨʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚʧʝʨʝʜ ʠ ʥʘʟʘʜ 

(Ñ360/ʧʘʨʳ ʧʦʣʶʩʦʚ)Á ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ. ɺ 3-ʤ ʩʣʫʯʘʝ 

(ʫʧʨʘʚʣʝʥʠʝ ʩ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʴʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ) ʚʘʣ ʧʨʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʥʘ ʤʝʥʴʰʠʡ ʫʛʦʣ. 

ʈʝʞʠʤ ʧʨʠ ʥʝʧʦʜʚʠʞʥʦʤ ʚʘʣʝ ʜʚʠʛʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʜʚʠʛʘʪʝʣʴ ʥʝ 

ʤʦʞʝʪ ʚʨʘʱʘʪʴʩʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʣʠʯʠʠ ʛʨʫʟʘ). ʊʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʛʘʪʝʣʝʡ ʠ ʛʨʫʟʦʚ ʦʪʣʠʯʘʶʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʠʩʧʳʪʘʥʠʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʭʦʜʷʱʝʛʦ ʨʝʞʠʤʘ ʧʨʠ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʜʚʠʛʘʪʝʣʝ. 

ʇʨʠʚʦʜ ʪʘʢʞʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʨʦʪʦʨʘ ʧʨʠ ʟʘʧʫʱʝʥʥʦʤ ʜʚʠʛʘʪʝʣʝ 

ʚ ʨʝʞʠʤʝ ʩ ʟʘʤʢʥʫʪʦʡ ʠʣʠ ʩ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʴʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, 

ʥʘʩʪʨʦʡʢʘ 11.07 ʈɽɾ ɸɺʊʆʌɸɿʀʈ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

11.07 ʈɽɾ ɸɺʊʆʌɸɿʀʈ ɺʳʙʠʨʘʝʪ ʩʧʦʩʦʙ ʘʚʪʦʬʘʟʠʨʦʚʢʠ ʚʦ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 
ʧʨʦʛʦʥʘ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʨʠʚʦʜʘʤʠ 

ʃʠʥʠʷ ʩʚʷʟʠ ç ʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʨʣʷʥʜʥʫʶ ʣʠʥʠʶ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ RS-485, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʪʠʧʘ 

çʚʝʜʫʱʠʡ/ʚʝʜʦʤʳʡè ʤʝʞʜʫ ʦʜʥʠʤ ʚʝʜʫʱʠʤ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʚʝʜʦʤʳʤʠ 

ʧʨʠʚʦʜʘʤʠ. 

ʉʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʚʦʜʘʤʠ ʧʨʠʚʝʜʝʥʘ ʚ ʈʫʢʦʚʦʜʩʪʚʝ 

ʧʦ ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʠʚʦʜʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʥʘʣʘ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʚʦʜʘʤʠ 

ʩʚʷʞʠʪʝʩʴ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦʤ ABB.  

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

57 ʉɺʗɿʔ D2D ʅʘʩʪʨʦʡʢʠ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʚʦʜʘʤʠ.  

ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ 

ʇʨʠʤʝʯʘʥʠʝ. ɿʘ ʫʩʪʘʥʦʚʢʫ ʫʩʪʨʦʡʩʪʚ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʘʚʘʨʠʡʥʦʤʫ ʦʩʪʘʥʦʚʫ, ʦʪʚʝʯʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ. 
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ʇʨʝʜʫʩʤʦʪʨʝʥʳ 2 ʚʠʜʘ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ: 

Å ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF1: ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʧʦʜʢʣʶʯʝʥ ʢ 

ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʫ, ʢʦʪʦʨʳʡ ʚʳʙʨʘʥ ʠʩʪʦʯʥʠʢʦʤ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ 

ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ (ʧʘʨʘʤʝʪʨ 10.11 ʀʉʊ ɸɺɸʈ ʆʉʊɸʅ1). ʇʨʠʚʦʜ 

ʦʩʪʘʥʦʚʣʝʥ ʚʦ ʚʨʝʤʷ ʟʘʤʝʜʣʝʥʠʷ.  

Å ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF3: ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʘʢʪʠʚʠʨʫʝʪʩʷ 

ʬʫʥʢʮʠʝʡ çʂʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʵʪʘʞʝʡè (ʩʤ. ʩʪʨ. 

123) ʠ ʬʫʥʢʮʠʝʡ çʆʩʪʘʥʦʚ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ 

ʥʘ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷè (ʩʤ. ʩʪʨ. 128). ʇʨʠʚʦʜ ʦʩʪʘʥʦʚʣʝʥ ʚ ʪʝʯʝʥʠʝ 

ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 25.11 ɺʈɽʄʗ ɸɺɸʈ ʆʉʊ3.  

ʇʨʠʤʝʯʘʥʠʝ. ʇʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʛʥʘʣʘ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʜʘʥʥʳʡ 

ʦʩʪʘʥʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʤʝʥʝʥ, ʜʘʞʝ ʝʩʣʠ ʦʪʤʝʥʝʥ ʩʘʤ ʩʠʛʥʘʣ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʚʦʜʦʚ ACSM1 (Functional safety solutions 

with ACSM1 drives application guide, ʢʦʜ ʘʥʛʣ. ʚʝʨʩʠʠ 3AUA0000031517). 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

10.11 ʀʉʊ ɸɺɸʈ ʆʉʊɸʅ1 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF1. 

25.11 ɺʈɽʄʗ ɸɺɸʈ ʆʉʊ3 ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜ ʜʦʣʞʝʥ 
ʦʩʪʘʥʦʚʠʪʴʩʷ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF3. 

ɼʠʘʛʥʦʩʪʠʢʘ 

ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

06.01 ʉʃʆɺʆ ʉʆʉʊʆʗʅʀʗ1, 
ʙʠʪ 5 (EM STOP (OFF3) 

ʇʦʢʘʟʳʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF3.  

06.02 ʉʃʆɺʆ ʉʆʉʊʆʗʅʀʗ2, 
ʙʠʪ 6 (OFF1) 

ʇʦʢʘʟʳʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF1. 

ʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʜʚʠʛʘʪʝʣʷ 

ʌʫʥʢʮʠʷ ʧʨʠʚʦʜʘ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʜʚʠʛʘʪʝʣʷè ʩʣʫʞʠʪ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʚʘʣʦʤ ʜʚʠʛʘʪʝʣʷ, ʵʥʢʦʜʝʨʦʤ ʠ ʥʘʛʨʫʟʢʦʡ. 

ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʜʚʠʛʘʪʝʣʷè: 
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ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ. 

ɽʩʣʠ ʵʥʢʦʜʝʨ ʥʝ ʧʦʜʢʣʶʯʝʥ ʢ ʚʘʣʫ 

ʜʚʠʛʘʪʝʣʷ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʫʥʢʮʠʶ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ 

ʜʚʠʛʘʪʝʣʷè. 

ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʜʫʢʪʦʨʘ 

ʵʥʢʦʜʝʨʘ ʜʚʠʛʘʪʝʣʷ 22.03 ʏʀʉʃ 

ʕʅʂ-ɼɺʀɻɸʊ ʠ 22.04 ɿʅɸʄ ʕʅʂ-

ɼɺʀɻɸʊ: 

 22.03 ʏʀʉʃ ʕʅʂ-ɼɺʀɻɸʊ ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 

= 
 22.04 ɿʅɸʄ ʕʅʂ-ɼɺʀɻɸʊ İ ʩʢʦʨʦʩʪʠ ʵʥʢʦʜʝʨʘ 

ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 1, ʪʦ ʚ 

ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʤʝʩʪʦ 

ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

22.03 ʏʀʉʃ ʕʅʂ-ɼɺʀɻɸʊ ʆʧʨʝʜʝʣʷʝʪ ʯʠʩʣʠʪʝʣʴ ʜʣʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ 
ʜʚʠʛʘʪʝʣʷè 

22.04 ɿʅɸʄ ʕʅʂ-ɼɺʀɻɸʊ ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʤʝʥʘʪʝʣʴ ʜʣʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ 
ʜʚʠʛʘʪʝʣʷè 

ʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʥʘʛʨʫʟʢʠ 

ʇʨʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ 

ʧʦʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ. ʌʫʥʢʮʠʷ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʥʘʛʨʫʟʢʠè ʨʘʩʩʯʠʪʳʚʘʝʪ 

ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʢʘʙʠʥʳ ʣʠʬʪʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. 

ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʥʘʛʨʫʟʢʠè: 

M 
3 ~ 

ʕʅʂʆɼɽʈ ʅɸɻʈʋɿʂɸ ʈɽɼʋʂʊʆʈ ɼɺʀɻɸʊɽʃʔ 
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ʇʨʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ 

ʧʦʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ. ɽʩʣʠ ʩʦ 

ʩʪʦʨʦʥʳ ʥʘʛʨʫʟʢʠ ʥʝ ʧʦʜʢʣʶʯʝʥ 

ʵʥʢʦʜʝʨ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʫʥʢʮʠʶ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ 

ʥʘʛʨʫʟʢʠè ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. 

ɺʪʦʨʦʡ ʵʥʢʦʜʝʨ (ʕʥʢʦʜʝʨ 2) ʩʦ 

ʩʪʦʨʦʥʳ ʥʘʛʨʫʟʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʘʢ ʠʩʪʦʯʥʠʢ ʟʥʘʯʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

(ʇʨʠʤ.: ʦʙʨʘʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʝʜʫʢʪʦʨʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ 

ʚʳʭʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʦʞʝʥʠʝʤ 

(ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ)). 
ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ 

ʨʝʜʫʢʪʦʨʘ ʵʥʢʦʜʝʨʘ ʜʚʠʛʘʪʝʣʷ 

60.03 ʄʅʆɾ ʈɽɼʋʂʊ ʅɸɻʈ ʠ 

60.04 ɼɽʃ ʈɽɼʋʂʊ ʅɸɻʈ: 
 60.03 ʄʅʆɾ ʈɽɼʋʂʊ ʅɸɻʈ 

 ʉʢʦʨʦʩʪʴ ʧʦʜ ʥʘʛʨʫʟʢʦʡ 

= 
 60.04 ɼɽʃ ʈɽɼʋʂʊ ʅɸɻʈ İ ʩʢʦʨʦʩʪʠ ʵʥʢʦʜʝʨʘ 

ʇʨʠʤʝʯʘʥʠʝ. ɿʥʘʢ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʨʝʜʫʢʪʦʨʘ ʜʦʣʞʝʥ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘʢʫ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʝʜʫʢʪʦʨʘ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

60.03 ʄʅʆɾ ʈɽɼʋʂʊ ʅɸɻʈ ʆʧʨʝʜʝʣʷʝʪ ʯʠʩʣʠʪʝʣʴ ʜʣʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʥʘʛʨʫʟʢʠè 

60.04 ɼɽʃ ʈɽɼʋʂʊ ʅɸɻʈ ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʤʝʥʘʪʝʣʴ ʜʣʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ 
ʥʘʛʨʫʟʢʠè 

M 
3 ~ 

ʕʅʂʆɼɽʈ  1 ʅɸɻʈʋɿʂɸ ʈɽɼʋʂʊʆʈ ɼɺʀɻɸʊɽʃʔ 

M 
~ 3 

ʕʅʂʆɼɽʈ  2 ʅɸɻʈʋɿʂɸ ʈɽɼʋʂʊʆʈ ɼɺʀɻɸʊɽʃʔ ʕʅʂʆɼɽʈ  2 
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ʋʩʪʘʥʦʚʢʘ ʵʥʢʦʜʝʨʘ 

¤ ɺʳʙʦʨ ʤʦʜʫʣʷ ʵʥʢʦʜʝʨʘ 

ʉ ʧʦʤʦʱʴʶ ʚʳʙʦʨʘ ʤʦʜʫʣʷ ʵʥʢʦʜʝʨʘ ʤʦʞʥʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʚʷʟʴ ʩ 

ʠʥʪʝʨʬʝʡʩʦʤ ʵʥʢʦʜʝʨʘ 1/2 ʠ ʦʙʝʩʧʝʯʠʪʴ ʵʤʫʣʷʮʠʶ/ʵʭʦ-ʩʠʛʥʘʣ ʵʥʢʦʜʝʨʘ. 

ɺʩʪʨʦʝʥʥʦʝ ʇʆ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʜʚʫʭ ʵʥʢʦʜʝʨʦʚ 1 ʠ 2 (ʥʦ ʪʦʣʴʢʦ 

ʦʜʥʦʛʦ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʨʝʟʦʣʚʝʨʘ FEN-21). ɺ ʩʣʫʯʘʝ ʤʥʦʛʦʦʙʦʨʦʪʥʳʭ 

ʵʥʢʦʜʝʨʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʵʥʢʦʜʝʨ 1. ʇʦʩʪʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʚʘʨʠʘʥʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʝʡ: 

Å ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ TTL-ʵʥʢʦʜʝʨʘ ʪʠʧʘ FEN-01: ʜʚʘ TTL-ʚʭʦʜʘ, TTL-

ʚʳʭʦʜ (ʜʣʷ ʵʤʫʣʷʮʠʠ ʵʥʢʦʜʝʨʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʭʦ-ʩʠʛʥʘʣʘ), ʜʚʘ ʮʠʬʨʦʚʳʭ 

ʚʭʦʜʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʦʣʦʞʝʥʠʷ, ʧʨʦʚʦʜʥʠʢ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ PTC; 

Å ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ ʪʠʧʘ FEN-11: ʚʭʦʜ 

ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ, TTL-ʚʭʦʜ, TTL-ʚʳʭʦʜ (ʜʣʷ ʵʤʫʣʷʮʠʠ ʵʥʢʦʜʝʨʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʭʦ-ʩʠʛʥʘʣʘ), ʜʚʘ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʘ ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʧʦʣʦʞʝʥʠʷ, ʧʨʦʚʦʜʥʠʢ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ PTC/KTY; 

Å ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʨʝʟʦʣʚʝʨʘ ʪʠʧʘ FEN-21: ʚʭʦʜ ʨʝʟʦʣʚʝʨʘ, TTL-ʚʳʭʦʜ 

(ʜʣʷ ʵʤʫʣʷʮʠʠ ʵʭʦ-ʩʠʛʥʘʣʘ), ʜʚʘ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʘ ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʧʦʣʦʞʝʥʠʷ, ʧʨʦʚʦʜʥʠʢ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ PTC/KTY; 

Å ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ HTL- ʵʥʢʦʜʝʨʘ ʪʠʧʘ FEN-31: ʚʭʦʜ ʘʙʩʦʣʶʪʥʦʛʦ 

ʵʥʢʦʜʝʨʘ, TTL-ʚʭʦʜ, TTL-ʚʳʭʦʜ (ʜʣʷ ʵʤʫʣʷʮʠʠ ʵʥʢʦʜʝʨʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʭʦ-ʩʠʛʥʘʣʘ), ʜʚʘ ʮʠʬʨʦʚʳʭʚʳʭʦʜʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʦʣʦʞʝʥʠʷ, ʧʨʦʚʦʜʥʠʢ 

ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ PTC/KTY. 

ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʣʦʪʫ ʧʨʠʚʦʜʘ 1 ʠʣʠ 

2. ʇʨʠʤʝʯʘʥʠʝ. ʋʩʪʘʥʦʚʢʘ ʜʚʫʭ ʦʜʥʦʪʠʧʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʝʡ ʵʥʢʦʜʝʨʘ 

ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʇʨʠʤʝʯʘʥʠʝ. ɼʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʣʦʛʠʯʝʩʢʠʡ ʨʝʝʩʪʨ 

ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʘ ʩʦʭʨʘʥʠʪʝ ʠʟʤʝʥʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʇɿʋ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 

16.07 ʉʆʍʈ ʇɸʈɸʄɽʊʈʆɺ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ ʚʩʪʫʧʷʪ ʚ ʩʠʣʫ ʧʨʠ ʦʯʝʨʝʜʥʦʤ 

ʧʦʜʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢ ʧʨʠʚʦʜʫ ʠʣʠ ʧʦʩʣʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ. 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʦʧʠʩʘʥʠʠ ʛʨʫʧʧ 

ʧʘʨʘʤʝʪʨʦʚ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 91 ʅɸʉʊʈʆʁʂɸ ɸɹʉʆʃʖʊʅʆɻʆ ʕʅʂʆɼɽʈɸ (ʩʪʨ. 

242), 92 ʅɸʉʊʈʆʁʂɸ ʈɽɿʆʃɺɽʈɸ (ʩʪʨ. 248) ʠ 93 ʅɸʉʊʈʆʁʂɸ 

ʀʄʇʋʃʔʉʅʆɻʆ ʕʅʂʆɼɽʈɸ (ʩʪʨ. 249). 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 



174   ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ 

 

90 ʄʆɼʋʃʔ ʕʅʂʆɼɽʈA ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʵʥʢʦʜʝʨʘ, ʵʤʫʣʷʮʠʠ, ʵʭʦ ʩʠʛʥʘʣʘ TTL ʠ 
ʦʙʥʘʨʫʞʝʥʠʷ ʩʙʦʝʚ ʩʦʝʜʠʥʝʥʠʷ. 

¤ ʂʦʥʬʠʛʫʨʘʮʠʷ ʘʙʩʦʣʶʪʥʦʛʦʵʥʢʦʜʝʨʘ 

ɸʙʩʦʣʶʪʥʳʡ ʵʥʢʦʜʝʨ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ, ʢʦʛʜʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.01 

ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1 /90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ FEN-11 ABS. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʵʥʢʦʜʝʨʘ ʘʙʩʦʣʶʪʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 

FEN-11 ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʵʥʢʦʜʝʨʦʚ: 

Å ʵʥʢʦʜʝʨʳ ʠʥʢʨʝʤʝʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ sin/cos ʩ ʠʤʧʫʣʴʩʦʤ ʠʣʠ ʙʝʟ ʠʤʧʫʣʴʩʘ 

ʥʫʣʷ ʠ ʩ ʩʠʛʥʘʣʘʤʠ ʠʣʠ ʙʝʟ ʩʠʛʥʘʣʦʚ ʢʦʤʤʫʪʘʮʠʠ sin/cos;  

Å ʵʥʢʦʜʝʨʳ Endat 2.1/2.2 ʩ ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ sin/cos (ʯʘʩʪʠʯʥʦ 

ʙʝʟ ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ sin/cos*); 

Å ʵʥʢʦʜʝʨʳ Hiperface ʩ ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ sin/cos; 

Å ʵʥʢʦʜʝʨʳ SSI (ʩ ʩʠʥʭʨʦʥʥʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ) ʩ 

ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʤʠ ʩʠʛʥʘʣʘʤʠ sin/cos (ʯʘʩʪʠʯʥʦ ʙʝʟ ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʭ 

ʩʠʛʥʘʣʦʚ sin/ cos*); 

Å ʮʠʬʨʦʚʳʝ ʵʥʢʦʜʝʨʳ Tamagawa 17/33-ʙʠʪ (ʨʘʟʨʝʰʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʦʣʦʞʝʥʠʠ 

ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʚʦʨʦʪʘ 17 ʙʠʪ; ʤʥʦʛʦʦʙʦʨʦʪʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

16-ʙʠʪʥʳʤ ʠʥʜʝʢʩʦʤ). 

ʕʥʢʦʜʝʨʳ EnDat ʠ SSI ʙʝʟ ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ sin/cos ʯʘʩʪʠʯʥʦ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʥʢʦʜʝʨʘ 1. 

ʉʢʦʨʦʩʪʴ ʥʝ ʚʳʜʘʝʪʩʷ, ʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʧʦʣʦʞʝʥʠʷ 

(ʟʘʜʝʨʞʢʘ) ʟʘʚʠʩʠʪ ʦʪ ʵʥʢʦʜʝʨʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʦʧʠʩʘʥʠʠ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 90 

ʄʆɼʋʃʔ ʕʅʂʆɼɽʈA ʥʘ ʩʪʨ. 242, ʘ ʪʘʢʞʝ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʠʥʪʝʨʬʝʡʩʥʦʤʫ 

ʤʦʜʫʣʶ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ FEN-11 (FEN-11 absolute encoder interface userôs 

manual, ʢʦʜ ʘʥʛʣ. ʚʝʨʩʠʠ 3AFE68784841). 

ʇʨʠʤʝʯʘʥʠʝ. ɼʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʣʦʛʠʯʝʩʢʠʡ ʨʝʝʩʪʨ 

ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʘ ʩʦʭʨʘʥʠʪʝ ʠʟʤʝʥʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʇɿʋ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 

16.07 ʉʆʍʈ ʇɸʈɸʄɽʊʈʆɺ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ ʚʩʪʫʧʷʪ ʚ ʩʠʣʫ ʧʨʠ ʦʯʝʨʝʜʥʦʤ 

ʧʦʜʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢ ʧʨʠʚʦʜʫ ʠʣʠ ʧʦʩʣʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

91 ʅɸʉʊʈʆʁʂɸ  
ɸɹʉʆʃʖʊʅʆɻʆ ʕʅʂʆɼɽʈɸ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ. 



ʇʨʦʛʨʘʤʤʥʳʝ ʬʫʥʢʮʠʠ   175 

 

¤ ʂʦʥʬʠʛʫʨʘʮʠʷ ʨʝʟʦʣʚʝʨʘ 

ʈʝʟʦʣʚʝʨ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ, ʢʦʛʜʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.01 ɺʓɹʆʈ 

ʕʅʂʆɼɽʈ 1 /90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ FEN-21 RES. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ FEN-21 ʩʦʚʤʝʩʪʠʤ ʩ ʨʝʟʦʣʚʝʨʘʤʠ, ʚʦʟʙʫʞʜʘʝʤʳʤʠ 

ʩʠʥʫʩʦʠʜʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ (ʥʘ ʦʙʤʦʪʢʝ ʨʦʪʦʨʘ), ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ 

ʩʠʛʥʘʣʳ sin ʠ cos (ʚ ʦʙʤʦʪʢʘʭ ʩʪʘʪʦʨʘ), ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʫʛʣʫ ʧʦʚʦʨʦʪʘ 

ʨʦʪʦʨʘ. 

ʇʨʠʤʝʯʘʥʠʝ. ɼʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʣʦʛʠʯʝʩʢʠʡ ʨʝʝʩʪʨ 

ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʘ ʩʦʭʨʘʥʠʪʝ ʠʟʤʝʥʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʇɿʋ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 

16.07 ʉʆʍʈ ʇɸʈɸʄɽʊʈʆɺ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ ʚʩʪʫʧʷʪ ʚ ʩʠʣʫ ʧʨʠ ʦʯʝʨʝʜʥʦʤ 

ʧʦʜʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢ ʧʨʠʚʦʜʫ ʠʣʠ ʧʦʩʣʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ. 

ʉʘʤʦʥʘʩʪʨʦʡʢʘ ʨʝʟʦʣʚʝʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʚʭʦʜ ʨʝʟʦʣʚʝʨʘ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 92.02 Aʄʇʃ 

ʉʀɻʅɸʃɸ ʈɽɿ ʠʣʠ 92.03 ʏɸʉʊ ʉʀɻʅɸʃɸ ʈɽɿ. ʉʘʤʦʥʘʩʪʨʦʡʢʘ ʜʦʣʞʥʘ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʩʣʝ ʣʶʙʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʷ ʨʝʟʦʣʚʝʨʘ. ʏʪʦʙʳ 

ʟʘʧʫʩʪʠʪʴ ʩʘʤʦʥʘʩʪʨʦʡʢʫ, ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʜʣʷ ʣʶʙʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ 92.02 

Aʄʇʃ ʉʀɻʅɸʃɸ ʈɽɿ ʠʣʠ 92.03 ʏɸʉʊ ʉʀɻʅɸʃɸ ʈɽɿ ʫʞʝ ʠʤʝʶʱʠʝʩʷ 

ʟʥʘʯʝʥʠʝ, ʘ ʟʘʪʝʤ ʧʫʪʝʤ ʟʘʜʘʪʴ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ 

ʟʥʘʯʝʥʠʝ ʂʦʥʬʠʛʫʨʘʮʠʷ. 

ɽʩʣʠ ʨʝʟʦʣʚʝʨ (ʠʣʠ ʘʙʩʦʣʶʪʥʳʡʵʥʢʦʜʝʨ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ 

ʜʚʠʛʘʪʝʣʝ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ, ʪʦ ʧʦʩʣʝ ʟʘʤʝʥʳ ʵʥʢʦʜʝʨʘ ʠʣʠ ʧʦʩʣʝ 

ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʧʨʦʛʦʥ ʩ ʘʚʪʦʬʘʟʠʨʦʚʢʦʡ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 99.13 ʊʀʇ ʀɼɽʅʊʀʌ ɼɺʀɻ 

ʠ ʨʘʟʜʝʣ ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʥʘ ʩʪʨ. 138. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʦʧʠʩʘʥʠʠ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 90 

ʄʆɼʋʃʔ ʕʅʂʆɼɽʈA ʥʘ ʩʪʨ. 242, ʘ ʪʘʢʞʝ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʠʥʪʝʨʬʝʡʩʥʦʤʫ 

ʤʦʜʫʣʶ ʨʝʟʦʣʚʝʨʘ FEN-21 (FEN-21 resolver interface userôs manual, ʢʦʜ ʘʥʛʣ. 

ʚʝʨʩʠʠ 3AFE68784859 ). 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

92 ʅɸʉʊʈʆʁʂɸ 

ʈɽɿʆʃɺɽʈɸ 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʨʝʟʦʣʚʝʨʘ. 

¤ ʂʦʥʬʠʛʫʨʘʮʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʵʥʢʦʜʝʨʘ 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʵʥʢʦʜʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 

TTL/HTLʚʭʦʜʘ ʠ TTL-ʚʳʭʦʜʘ.  

ʇʘʨʘʤʝʪʨʳ 93.01 ʀʄʇ/ʆɹ ʕʅʂʆɼɽʈɸ1 ï 93.06 ʆɻʈ ʆʐʀɹʂʀ ʕʅʂ 1 

ʧʨʠʤʝʥʷʶʪʩʷ, ʢʦʛʜʘ TTL/HTL-ʵʥʢʦʜʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʥʢʦʜʝʨʘ 1 (ʩʤ. 

ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 90.01 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1). 
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ʇʘʨʘʤʝʪʨʳ 93.11 ʀʄʇ/ʆɹ ʕʅʂʆɼɽʈɸ2 ï 93.16 ʆɻʈ ʆʐʀɹʂʀ ʕʅʂ 2 

ʧʨʠʤʝʥʷʶʪʩʷ, ʢʦʛʜʘ TTL/HTL-ʵʥʢʦʜʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʥʢʦʜʝʨʘ 2 (ʩʤ. 

ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ TTL/HTL-ʵʥʢʦʜʝʨʦʚ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨ 93.01/ 

93.11. 

ʇʨʠʤʝʯʘʥʠʝ. ɼʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʣʦʛʠʯʝʩʢʠʡ ʨʝʝʩʪʨ 

ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʘ ʩʦʭʨʘʥʠʪʝ ʠʟʤʝʥʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʇɿʋ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 

16.07 ʉʆʍʈ ʇɸʈɸʄɽʊʈʆɺ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ ʚʩʪʫʧʷʪ ʚ ʩʠʣʫ ʧʨʠ ʦʯʝʨʝʜʥʦʤ 

ʧʦʜʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢ ʧʨʠʚʦʜʫ ʠʣʠ ʧʦʩʣʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ. 

ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 90 ʄʆɼʋʃʔ ʕʅʂʆɼɽʈA ʥʘ ʩʪʨ. 242 ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʤʦʜʫʣʶ ʢʦʥʩʦʣʠ ʵʥʢʦʜʝʨʘ. 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

93 ʅɸʉʊʈʆʁʂɸ  
ʀʄʇʋʃʔʉʅʆɻʆ ʕʅʂʆɼɽʈɸ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ TTL/HTL-ʚʭʦʜʘ ʠ TTL-ʚʳʭʦʜʘ. 

ʕʚʘʢʫʘʮʠʷ ʧʘʩʩʘʞʠʨʦʚ 

ʕʚʘʢʫʘʮʠʶ ʧʘʩʩʘʞʠʨʦʚ ʧʨʦʚʦʜʷʪ ʚ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʩʣʝʜʩʪʚʠʝ 

ʦʪʢʘʟʘ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢʘʙʠʥʫ ʣʠʬʪʘ ʥʫʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʜʦ 

ʙʣʠʞʘʡʰʝʡ ʵʪʘʞʥʦʡ ʧʣʦʱʘʜʢʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʚʦʜ ʧʦʣʫʯʘʝʪ ʵʥʝʨʛʠʶ ʦʪ 

ʚʥʝʰʥʝʛʦ ʘʚʘʨʠʡʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʧʨʠ ʥʠʟʢʦʤ ʥʘʧʨʷʞʝʥʠʠ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʣʠʬʪʘ ʩ 

ʩʝʪʝʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʘ ʠʩʪʦʯʥʠʢ ʘʚʘʨʠʡʥʦʛʦ ʧʠʪʘʥʠʷ ʩ ʥʠʟʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 

ʚʳʧʦʣʥʷʝʪ ʢʦʥʪʨʦʣʣʝʨ ʣʠʬʪʘ. 

ʀʟ-ʟʘ ʩʥʠʞʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʙʠʥʳ 

ʣʠʬʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ 

(ʩʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠ). ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʵʚʘʢʫʘʮʠʠ: ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠ 

ʨʫʯʥʘʷ.  

Å ʇʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʵʚʘʢʫʘʮʠʠ ʧʨʠʚʦʜ ʩʘʤ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ 

ʣʝʛʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ (ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ), ʘ ʟʘʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʤʝʱʘʝʪ ʢʘʙʠʥʫ ʣʠʬʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

Å ʇʨʠ ʨʫʯʥʦʡ ʵʚʘʢʫʘʮʠʠ ʧʨʠʚʦʜ ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʳ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʦʪ 

ʢʦʥʠʨʦʣʣʝʨʘ ʣʠʬʪʘ.  

ʇʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʚʦ ʚʨʝʤʷ ʵʚʘʢʫʘʮʠʠ ʧʘʩʩʘʞʠʨʦʚ: 

1. ɺʦʟʥʠʢʘʝʪ ʩʙʦʡ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʠ ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ. 

2. ʂʦʥʪʨʦʣʣʝʨ ʣʠʬʪʘ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʙʦʡ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 
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3. ʂʦʥʪʨʦʣʣʝʨ ʣʠʬʪʘ ʧʨʝʢʨʘʱʘʝʪ ʧʦʜʘʯʫ ʢʦʤʘʥʜ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

4. ʂʦʥʪʨʦʣʣʝʨ ʣʠʬʪʘ ʦʪʢʣʶʯʘʝʪ ʧʦʜʘʯʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʥʘ ʧʨʠʚʦʜ. 

5. ʂʦʥʪʨʦʣʣʝʨ ʣʠʬʪʘ ʚʢʣʶʯʘʝʪ ʧʦʜʘʯʫ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʨʠʚʦʜ. 

6. ʂʦʥʪʨʦʣʣʝʨ ʘʢʪʠʚʠʨʫʝʪ ʨʝʞʠʤʳ ʵʚʘʢʫʘʮʠʠ ʠ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ: ʧʨʠʚʦʜ ʛʦʪʦʚ ʢ ʟʘʧʫʩʢʫ). 

7. ʂʦʥʪʨʦʣʣʝʨ ʧʦʜʘʝʪ ʢʦʤʘʥʜʫ ʧʫʩʢʘ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ. 

8. ʇʨʠʚʦʜ ʥʘʭʦʜʠʪ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ (ʝʩʣʠ 

ʚʳʙʨʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʵʚʘʢʫʘʮʠʷ). 

9. ʇʨʠʚʦʜ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʵʚʘʢʫʘʮʠʠ. 

10. ʇʨʠʚʦʜ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʜʘʪʯʠʢʘ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ (ʠʣʠ ʧʨʠ 

ʦʪʢʣʶʯʝʥʠʠ ʢʦʤʘʥʜʳ ʇʋʉʂ). 

ɺʦʟʦʙʥʦʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

1. ʇʨʠʚʦʜ ʦʩʪʘʥʦʚʣʝʥ. 

2. ʂʦʥʪʨʦʣʣʝʨ ʦʪʢʣʶʯʘʝʪ ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ. 

3. ʂʦʥʪʨʦʣʣʝʨ ʦʪʢʣʶʯʘʝʪ ʧʦʜʘʯʫ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʨʠʚʦʜ. 

4. ʂʦʥʪʨʦʣʣʝʨ ʚʦʟʦʙʥʦʚʣʷʝʪ ʧʦʜʘʯʫ ʩʝʪʝʚʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʥʘ ʧʨʠʚʦʜ. 

¤ ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ 

ɼʣʷ ʜʦʩʪʘʚʢʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʵʪʘʞʥʫʶ ʧʣʦʱʘʜʢʫ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ (ʩʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠ).  

ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ ʚʢʣʶʯʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 10.89 ʀʉʊ ʈɽɾ ʕɺɸʂʋɸʎ. ʇʝʨʝʜ 

ʚʢʣʶʯʝʥʠʝʤ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʘʙʠʥʘ ʣʠʬʪʘ ʦʩʪʘʥʦʚʣʝʥʘ. ʉ 

ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.90 ʀʉʊ ɸɺʊʆ ʕɺɸʂʋɸʎ ʚʳʙʠʨʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʣʠʙʦ ʨʫʯʥʘʷ ʵʚʘʢʫʘʮʠʷ.  

Å ɺ ʩʣʫʯʘʝ ʨʫʯʥʦʡ ʵʚʘʢʫʘʮʠʠ ʧʨʠʚʦʜ ʚʥʘʯʘʣʝ ʦʞʠʜʘʝʪ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ ʩʠʛʥʘʣ 

ʧʫʩʢʘ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʵʚʘʢʫʘʮʠʦʥʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʪʨʝʙʫʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

Å ɺ ʩʣʫʯʘʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʵʚʘʢʫʘʮʠʠ:  

1. ʇʨʠʚʦʜ ʦʞʠʜʘʝʪ ʢʦʤʘʥʜʫ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ ʣʠʬʪʘ ʥʘ ʧʫʩʢ ʚʚʝʨʭ/ʚʥʠʟ.  

2. ʇʨʠʚʦʜ ʘʢʪʠʚʠʨʫʝʪ ʢʦʤʘʥʜʫ ʧʫʩʢʘ ʚʚʝʨʭ ʥʘ 2 ʩʝʢʫʥʜʳ, ʘ ʟʘʪʝʤ ʧʨʦʚʝʨʷʝʪ 

ʬʘʢʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʨʠʚʦʜʘ. 

3. ʇʨʠʚʦʜ ʦʩʪʘʥʦʚʣʝʥ ʥʘ 2 ʩʝʢʫʥʜʳ. 

4. ʇʨʠʚʦʜ ʘʢʪʠʚʠʨʫʝʪ ʢʦʤʘʥʜʫ ʧʫʩʢʘ ʚʥʠʟ ʥʘ 2 ʩʝʢʫʥʜʳ.  

5. ʇʨʠʚʦʜ ʢʦʥʪʨʦʣʠʨʫʝʪ ʠ ʩʦʭʨʘʥʷʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʥʠʟ.  
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6. ʇʨʠʚʦʜ ʩʨʘʚʥʠʚʘʝʪ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʘ ʟʘʪʝʤ ʜʘʝʪ 

ʢʦʤʘʥʜʫ ʧʫʩʢʘ ʚ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʝʤʝʱʝʥʠʷ.  

ʂʦʛʜʘ ʣʠʬʪ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ, ʧʨʠʚʦʜ ʠʩʧʦʣʴʟʫʝʪ ʧʘʨʘʤʝʪʨ  
80.14 ʉʂʆʈʆʉʊʔ ʕɺɸʂʋɸʎ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʘ ʧʘʨʘʤʝʪʨʳ 25.87 

ʋʉʂʆʈ ɺ ʕɺɸʂʋɸʎ ʠ 25.88 ɿɸʄɽɼʃ ɺ ʕɺɸʂʋɸʎ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʠ ʟʘʤʝʜʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ ʨʳʚʢʠ ʦʪʢʣʶʯʝʥʳ. ʉ ʥʘʯʘʣʦʤ ʵʚʘʢʫʘʮʠʦʥʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ, ʩʦʭʨʘʥʝʥʥʦʝ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ 

ʥʘʣʦʞʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʤʦʤʝʥʪʘ ʩʥʷʪʠʷ ʪʦʨʤʦʟʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʫʩʢʘ.   
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ʇʨʠʚʝʜʝʥʥʘʷ ʥʠʞʝ ʫʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʦʪʦʙʨʘʞʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʵʚʘʢʫʘʮʠʶ, 

ʢʦʛʜʘ ʧʝʨʝʤʝʱʝʥʠʝ ʚʚʝʨʭ ʚʳʧʦʣʥʷʝʪʩʷ ʣʝʛʯʝ, ʯʝʤ ʚʥʠʟ 

 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
10.89 ʀʉʊ ʈɽɾ ʕɺɸʂʋɸʎ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʵʚʘʢʫʘʮʠʠ. 
10.90 ʀʉʊ ɸɺʊʆ ʕɺɸʂʋɸʎ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʚʢʣʶʯʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʣʠ ʨʫʯʥʦʡ 

ʵʚʘʢʫʘʮʠʠ. 
10.91 ʀʉʊ ɼʊʆ ʆʧʨʝʜʝʣʷʝʪ ʠʩʪʦʯʥʠʢ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ 

ʩʯʠʪʳʚʘʝʪ ʩʠʛʥʘʣ ʦʪ ʜʘʪʯʠʢʘ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ. 
25.87 ʋʉʂʆʈ ɺ ʕɺɸʂʋɸʎ ʆʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. 
25.88 ɿɸʄɽɼ ɺ ʕɺɸʂʋɸʎ ʆʧʨʝʜʝʣʷʝʪ ʟʘʤʝʜʣʝʥʠʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. 
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80.14 ʉʂʆʈʆʉʊʔ ʕɺɸʂʋɸʎ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. 
ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 
ʊʝʢʫʱʠʝ ʩʠʛʥʘʣʳ  
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, ʙʠʪ 12 
(EVAC SPD ACT) 

ʇʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʣʠʯʠʥʘ çʉʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠè ʪʝʢʫʱʠʤ 
ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ. 

05.12 ʅɸʇʈ ʇʈʀ ʕɺɸʂʋɸʎ ʇʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚʦ ʚʨʝʤʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʵʚʘʢʫʘʮʠʠ. 

¤ ʈʝʞʠʤ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʠʪʘʥʠʷ ʦʪ ʩʝʪʠ ʠ ʝʩʣʠ ʚʥʝʰʥʠʡ ʘʚʘʨʠʡʥʳʡ ʠʩʪʦʯʥʠʢ 

ʥʘʧʨʷʞʝʥʠʷ ʧʦʜʢʣʶʯʝʥ ʢ ʧʨʠʚʦʜʫ, ʧʨʠʚʦʜ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʨʝʞʠʤ ʥʠʟʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, ʝʩʣʠ ʘʢʪʠʚʝʥ ʩʠʛʥʘʣ ʨʝʞʠʤʘ ʵʚʘʢʫʘʮʠʠ, ʚʳʜʘʚʘʝʤʳʡ 

ʢʦʥʪʨʦʣʣʝʨʦʤ ʣʠʬʪʘ.  

ʇʨʠʤʝʯʘʥʠʝ. ʇʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ ʧʨʠʚʦʜʘ ʢ ʚʥʝʰʥʝʤʫ ʘʚʘʨʠʡʥʦʤʫ 

ʠʩʪʦʯʥʠʢʫ ʥʘʧʨʷʞʝʥʠʷ ʦʥ (ʧʨʠʚʦʜ) ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʪʘʥʦʚʣʝʥ, ʘ ʧʠʪʘʥʠʝ ʦʪ ʩʝʪʠ 

ï ʦʪʢʣʶʯʝʥʦ. 

ɼʠʘʧʘʟʦʥ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʨʝʞʠʤʦʤ ʥʠʟʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ: 

Å 48 ï 115 ɺ (ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ); 

Å 208 ï 240 ɺ (ʧʝʨʝʤ. ʪʦʢ, 3-ʬʘʟʥʳʡ); 

Å 230 ɺ (ʧʝʨʝʤ. ʪʦʢ, 1-ʬʘʟʥʳʡ). 

ʏʪʦʙʳ ʚʢʣʶʯʠʪʴ ʨʝʞʠʤ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʘʨʘʤʝʪʨʦʤ 47.05 ʀʉʊ ɺʂʃ ʈɾ ʅʀɿ U. ʆʙʳʯʥʦ ʩʠʛʥʘʣ ʨʝʞʠʤʘ ʵʚʘʢʫʘʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʦʡ ʧʨʦʚʦʜʥʦʡ ʚʭʦʜ) ʧʦʜʢʣʶʯʝʥ ʢ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ.  

ɺ ʨʝʞʠʤʝ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʪʘʢʞʝ ʟʘʜʝʡʩʪʚʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 47.06 MIN U ɿɺ 

ʇʆʉʊ ʊ ʠ 47.07 MAX U ɿɺ ʇʆʉʊ ʊ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ɼʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 

Å 47.06 MIN U ɿɺ ʇʆʉʊ ʊ = 250ï450 ɺ; 

Å 47.06 MAX U ɿɺ ʇʆʉʊ ʊ = 350ï810 ɺ; 

Å 47.06 MAX U ɿɺ ʇʆʉʊ ʊ > 47.06 MIN U ɿɺ ʇʆʉʊ ʊ + 50 ɺ. 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 47.08 ɸʂʊ ɺʅɽʐʅ ʇʀʊ ʠʣʠ ʝʛʦ ʠʩʪʦʯʥʠʢʘ ʜʦʣʞʥʦ ʙʳʪʴ 1  
(TRUE) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʪʦʯʥʠʢʘ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

(ʥʘʧʨʠʤʝʨ, ʘʢʢʫʤʫʣʷʪʦʨʘ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʪʦʯʥʠʢʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 0 (FALSE). 

ʇʘʨʘʤʝʪʨʳ 47.06 ï 47.08 ʵʬʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ,  
ʪ. ʝ. ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 47.05 ʀʉʊ ɺʂʃ ʈɾ ʅʀɿ U (ʠʣʠ ʝʛʦ ʠʩʪʦʯʥʠʢʘ) 

ʨʘʚʥʦ 1. 
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ɺ ʨʝʞʠʤʝ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ 

ʧʨʝʜʝʣʦʚ ʢʦʥʪʨʦʣʷ ʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʝʡ ʪʦʨʤʦʟʥʦʛʦ 

ʧʨʝʨʳʚʘʪʝʣʷ (ʩʤ. ʨʘʟʜʝʣʳ ʇʨʝʜʝʣʳ ʢʦʥʪʨʦʣʷ ʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʥʘ ʩʪʨ. 132 ʠ ʊʦʨʤʦʟʥʦʡ ʧʨʝʨʳʚʘʪʝʣʴ ʥʘ ʩʪʨ. 133) ʠʟʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 
ʋʨʦʚʝʥʴ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 47.08 ɸʂʊ ɺʅɽʐ ʇʀʊ 

FALSE TRUE 

ɼʠʘʧʘʟʦʥ ʥʘʧʨʷʞʝʥʠʷ 
ʧʠʪʘʥʠʷ 

200 ï 240 ɺ ʧʝʨʝʤ. ʪʦʢʘ Ñ10 % 
270 ï 324 ɺ ʧʝʨʝʤ. ʪʦʢʘ Ñ10 % * 48 ï 270 ɺ ʧʝʨʝʤ. ʪʦʢʘ Ñ10 % 

ʋʨʦʚʝʥʴ ʨʘʩʮʝʧʣʝʥʠʷ ʧʨʠ 
ʧʦʚʳʰʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 

ʅʝʠʟʤʝʥʥʳʡ ʅʝʠʟʤʝʥʥʳʡ 

ʋʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ 
ʧʦʚʳʰʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

47.07 MAX U ɿɺ ʇʆʉʊ ʊ 47.07 MAX U ɿɺ ʇʆʉʊ ʊ 

ʋʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ 
ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

47.06 MIN U ɿɺ ʇʆʉʊ ʊ ʆʪʢʣʶʯʝʥ 

ʋʨʦʚʝʥʴ ʨʘʩʮʝʧʣʝʥʠʷ ʧʨʠ 
ʧʦʥʠʞʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 

47.06 MIN U ɿɺ ʇʆʉʊ ʊ - 50 ɺ ʆʪʢʣʶʯʝʥ 

ʋʨʦʚʝʥʴ ʘʢʪʠʚʘʮʠʠ 
ʪʦʨʤʦʟʥʦʛʦ ʧʨʝʨʳʚʘʪʝʣʷ 

47.07 MAX U ɿɺ ʇʆʉʊ ʊ - 30 
ɺ 

47.07 MAX U ɿɺ ʇʆʉʊ ʊ - 30 
ɺ 

ʋʨʦʚʝʥʴ 
ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʤʦʱʥʦʩʪʠ ʪʦʨʤʦʟʥʦʛʦ 
ʧʨʝʨʳʚʘʪʝʣʷ 

47.07 MAX U ɿɺ ʇʆʉʊ ʊ +30 
ɺ 

47.07 MAX U ɿɺ ʇʆʉʊ ʊ +30 ɺ 

* ʊʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ JPO-01 

ʈʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ ʠʥʞʝʥʝʨʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʩʠʩʪʝʤʳ ACSM1 (ACSM1 system engineering manual, ʢʦʜ ʘʥʛʣ. 

ʚʝʨʩʠʠ 3AFE68978297). 

ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

47.05 ʀʉʊ ɺʂʃ ʈɾ ʅʀɿ U ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʥʠʟʢʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ. 

47.06 MIN U ɿɺ ʇʆʉʊ ʊ ʄʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ ʨʝʞʠʤʘ ʥʠʟʢʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ. 

47.07 MAX U ɿɺ ʇʆʉʊ ʊ ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ ʨʝʞʠʤʘ ʚʳʩʦʢʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ. 

47.08 ɸʂʊ ɺʅɽʐʅ ʇʀʊ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ, ʚʢʣʶʯʘʶʱʝʛʦ/ʚʳʢʣʶʯʘʶʱʝʛʦ ʚʥʝʰʥʠʡ 
ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, ʥʘʧʨʠʤʝʨ ʘʢʢʫʤʫʣʷʪʦʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʦʜʘʯʠ 
ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ.  

ɼʠʘʛʥʦʩʪʠʢʘ 

ʉʠʛʥʘʣʳ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ɸʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ  
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ʂʆʅʌʀɻ ʈɽɾʀʄɸ ʇʆʅʀɾ 
U 

ɺʢʣʶʯʝʥ ʨʝʞʠʤ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʥʦ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʦʤʫ ʨʝʞʠʤʫ. 
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7 ʇʘʨʘʤʝʪʨʳ 

 

ʆʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʳ 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʦʧʠʩʳʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʝʝ ʬʘʢʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. 

ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʊʝʨʤʠʥ ʆʧʨʝʜʝʣʝʥʠʝ 

ʌʘʢʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʊʠʧ ʧʘʨʘʤʝʪʨʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʷʝʤʦʛʦ 
ʧʨʠʚʦʜʦʤ ʠʟʤʝʨʝʥʠʷ ʠʣʠ ʚʳʯʠʩʣʝʥʠʷ. ɿʥʘʯʝʥʠʝ ʚʳʚʦʜʠʪʩʷ ʪʦʣʴʢʦ 
ʜʣʷ ʢʦʥʪʨʦʣʷ, ʦʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɻʨʫʧʧʳ 
ʧʘʨʘʤʝʪʨʦʚ 01 ï 09 ʩʦʜʝʨʞʘʪ ʬʘʢʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʨʷʜʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʠʣʠ ʟʘʜʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ.  
ʇʨʠʤʝʨ 1. ʂʦʥʪʨʦʣʴ ʧʦʪʝʨʠ ʬʘʟʳ ʜʚʠʛʘʪʝʣʷ ʘʢʪʠʚʠʨʫʝʪʩʷ ʚʳʙʦʨʦʤ 
ʟʥʘʯʝʥʠʷ ʆʪʢʘʟ (ʆʪʢʘʟ) ʠʟ ʧʝʨʝʯʥʷ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ 
46.06 ʇʆʊ ʌɸɿʓ ʇʀʊɸʅ. 
ʇʨʠʤʝʨ 2. ʏʪʦʙʳ ʟʘʜʘʪʴ ʥʦʤʠʥʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ (ʢɺʪ), 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʚʦʠʪʴ ʧʘʨʘʤʝʪʨʫ 99.10 ʅʆʄʀʅ ʄʆʑʅ ɼɺʀɻ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ 10.  

ʊʝʨʤʠʥ ʆʧʨʝʜʝʣʝʥʠʝ 
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ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ ʇʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʙʠʪʘ ʚ ʜʨʫʛʦʤ 

ʧʘʨʘʤʝʪʨʝ (ʢʘʢ ʧʨʘʚʠʣʦ ð ʚ ʬʘʢʪʠʯʝʩʢʦʤ ʩʠʛʥʘʣʝ) ʣʠʙʦ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʨʘʚʥʳʤ ʬʠʢʩʠʨʦʚʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ 0 (FALSE) ʠʣʠ 

1 (TRUE). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʘʨʘʤʝʪʨʳ-ʫʢʘʟʘʪʝʣʠ ʙʠʪʘ ʤʦʛʫʪ ʠʤʝʪʴ 

ʜʨʫʛʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʥʥʳʝ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ. 
ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʙʠʪʘ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ CONST, ʯʪʦʙʳ ʟʘʜʘʪʴ 
ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 0 (ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʢ C.FALSE) ʠʣʠ 1 
(C.TRUE). POINTER (ʫʢʘʟʘʪʝʣʴ) ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ, ʯʪʦʙʳ 
ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʠʟ ʜʨʫʛʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʇʘʨʘʤʝʪʨ-
ʠʩʪʦʯʥʠʢ ʠ ʙʠʪ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 
ɿʥʘʯʝʥʠʝ ʫʢʘʟʘʪʝʣʷ ʟʘʜʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ P.xx.yy.zz, ʛʜʝ xx = ʛʨʫʧʧʘ 

ʧʘʨʘʤʝʪʨʦʚ, yy = ʥʦʤʝʨ ʧʘʨʘʤʝʪʨʘ ʚ ʛʨʫʧʧʝ, zz = ʥʦʤʝʨ ʙʠʪʘ.  
ʋʢʘʟʘʥʠʝ ʥʘ ʥʝʩʫʱʝʩʪʚʫʶʱʠʡ ʙʠʪ ʙʫʜʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ 0 
(FALSE). 
ʇʨʠʤʝʨ. ʉʦʩʪʦʷʥʠʝ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ DI5, 02.01 ʉʦʩʪʦʷʥʠʝ DI, ʙʠʪ 4, 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʦʨʤʦʟʘ ʧʫʪʝʤ ʧʨʠʩʚʦʝʥʠʷ ʧʘʨʘʤʝʪʨʫ 
35.02 ʆɹʈ ʉɺʗɿʔ ʊʆʈʄ ʟʥʘʯʝʥʠʷ P.02.01.04. 

FbEq ʕʢʚʠʚʘʣʝʥʪ ʰʠʥʳ Fieldbus. ʇʝʨʝʩʯʝʪ ʚʝʣʠʯʠʥʳ, ʦʪʦʙʨʘʞʘʝʤʦʡ ʥʘ 
ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʮʝʣʦʝ ʯʠʩʣʦ, ʧʝʨʝʜʘʚʘʝʤʦʝ ʧʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ.  

p.u. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʝʜʠʥʠʮʘ 

ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ ʇʘʨʘʤʝʪʨ, ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʜʨʫʛʦʛʦ ʪʝʢʫʱʝʛʦ 
ʩʠʛʥʘʣʘ ʠʣʠ ʧʘʨʘʤʝʪʨʘ. ʇʘʨʘʤʝʪʨʳ-ʫʢʘʟʘʪʝʣʠ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ 
ʠʤʝʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ. 
ɿʥʘʯʝʥʠʝ ʫʢʘʟʘʪʝʣʷ ʟʘʜʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ P.xx.yy, ʛʜʝ xx = ʛʨʫʧʧʘ 
ʧʘʨʘʤʝʪʨʦʚ, yy = ʥʦʤʝʨ ʧʘʨʘʤʝʪʨʘ ʚ ʛʨʫʧʧʝ.  
ʇʨʠʤʝʨ. ʊʦʢʦʚʳʡ ʩʠʛʥʘʣ ʜʚʠʛʘʪʝʣʷ 01.05 ʊʆʂ ɼɺʀɻ % ʩʚʷʟʳʚʘʝʪʩʷ 
ʩ ʘʥʘʣʦʛʦʚʳʤ ʚʳʭʦʜʦʤ AO1 ʧʫʪʝʤ ʧʨʠʩʚʦʝʥʠʷ ʧʘʨʘʤʝʪʨʫ 15.01 AO1 
ʌʋʅʂʎʀʗ ʟʥʘʯʝʥʠʷ P.01.05. 

ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ 

ɼʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ 

(ʢʣʘʚʠʘʪʫʨʫ), DriveStudio ʠʣʠ ʠʥʪʝʨʬʝʡʩ ʰʠʥʳ fieldbus. ɺʩʝ ʥʘʩʪʨʦʡʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʇɿʋ ʧʨʠʚʦʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 

16.07 ʉʆʍʈ ʇɸʈɸʄɽʊʈʆɺ ʩʨʘʟʫ ʧʦʩʣʝ ʣʶʙʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʜ 

ʦʪʢʣʶʯʝʥʠʝʤ ʧʨʠʚʦʜʘ. ɿʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ, 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʧʘʨʘʤʝʪʨʦʤ 16.04 ɺʆʉʉʊɸʅ ʇɸʈɸʄɽ. 

ɻʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 01 ï 09  
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

01 
01 ʌAʂʊʀʏɽʉʂʀɽ  
ɿʅɸʏɽʅʀʗ 

ʆʩʥʦʚʥʳʝ ʩʠʛʥʘʣʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ.  
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01.01 ʌɸʂʊ ʉʂʆʈ ʌʠʣʴʪʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʚ 
ʦʙʦʨʦʪʘʭ ʚ ʤʠʥʫʪʫ. ɺʝʣʠʯʠʥʘ, ʚʳʙʨʘʥʥʘʷ ʚ ʢʘʯʝʩʪʚʝ 
ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ, ʟʘʜʘʝʪʩʷ 
ʧʘʨʘʤʝʪʨʦʤ 22.01 ʈɽɾʀʄ ʆʉ ʇʆ ʉʂʆʈ. ʇʦʩʪʦʷʥʥʫʶ 
ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 22.02 ʌʀʃʔʊʈ ʉʂʆʈʆʉʊʀ. 

100 =  
1 ʦʙ/ʤʠʥ 

01.02 ʌɸʂʊ ʉʂʆʈ % ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʚ % ʦʪ ʩʠʥʭʨʦʥʥʦʡ ʩʢʦʨʦʩʪʠ 
ʜʚʠʛʘʪʝʣʷ. 

100 = 1 % 

01.03 ɺʓʍ ʏɸʉʊʆʊɸ ɺʳʯʠʩʣʝʥʥʘʷ ʚʳʭʦʜʥʘʷ ʯʘʩʪʦʪʘ ʧʨʠʚʦʜʘ (ɻʮ). 100 = 1 ɻʮ 

01.04 ʊʆʂ ɼɺʀɻ ʀʟʤʝʨʝʥʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ ʚ ʘʤʧʝʨʘʭ. 100 = 1 A 

01.05 ʊʆʂ ɼɺʀɻ % ʊʦʢ ʜʚʠʛʘʪʝʣʷ ʚ % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʜʚʠʛʘʪʝʣʷ. 10 = 1 % 

01.06 ʄʆʄɽʅʊ ɼɺʀɻ ʄʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʚ % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ 
ʜʚʠʛʘʪʝʣʷ. 

10 = 1 % 

01.07 U ʇʆʉʊ ʊʆʂɸ ʀʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚ 
ʚʦʣʴʪʘʭ. 

100 = 1 ɺ 

01.08 ʉʂʆʈ ʕʅʂʆɼɽʈ 1 ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʦ ʵʥʢʦʜʝʨʫ 1 ʚ ʦʙʦʨʦʪʘʭ ʚ ʤʠʥʫʪʫ. 100 =  
1 ʦʙ/ʤʠʥ 

01.09 ʇʆɿʀʎ ʕʅʂʆɼɽʈ 1 ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʵʥʢʦʜʝʨʘ 1 ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 
ʦʙʦʨʦʪʘ. 

100000000 =  
1 ʦʙ 

01.10 ʉʂʆʈ ʕʅʂʆɼɽʈ 2 ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʦ ʵʥʢʦʜʝʨʫ 2 ʚ ʦʙʦʨʦʪʘʭ ʚ ʤʠʥʫʪʫ. 100 =  
1 ʦʙ/ʤʠʥ 

01.11 ʇʆɿʀʎ ʕʅʂʆɼɽʈ 2 ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʵʥʢʦʜʝʨʘ 2 ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 
ʦʙʦʨʦʪʘ. 

100000000 =  
1 ʦʙ 

01.12 ʊɽʂʋʑɸʗ ʇʆɿʀʎ ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʵʥʢʦʜʝʨʘ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 
ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 60.05  
ɽɼʀʅʀʎɸ ʇʆɿʀʎʀʆʅ. 

1000 = 1 ʤ 

01.13 ʊɽʂʋʑɸʗ ʇʆɿʀʎ 2 ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʵʥʢʦʜʝʨʘ 2. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 
ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 60.05  
ɽɼʀʅʀʎɸ ʇʆɿʀʎʀʆʅ. 

1000 = 1 ʤ 

01.14 ʉʂʆʈ ʈɸʉʏɽʊʅ ɺʳʯʠʩʣʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ (ʦʙ/ʤʠʥ). 100 =  
1 ʦʙ/ʤʠʥ 

01.15 Tɽʄʇ  
ʀʅɺɽʈʊʆʈɸ 

ʀʟʤʝʨʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʜʠʘʪʦʨʘ ʚ % ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ 
ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

10 = 1 % 

01.16 ʊɽʄʇ ʊʆʈʄ 
ʇʈɽʈ 

ʊʝʤʧʝʨʘʪʫʨʘ IGBT-ʪʨʘʥʟʠʩʪʦʨʘ ʪʦʨʤʦʟʥʦʛʦ ʧʨʝʨʳʚʘʪʝʣʷ 
ʚ % ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

10 = 1 % 

01.17 ʊɽʄʇ ɼɺʀɻɸʊɽʃʗ ʀʟʤʝʨʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʪʯʠʢʘ KTY. (ʉ ʜʘʪʯʠʢʦʤ PTC ʟʥʘʯʝʥʠʝ 
ʚʩʝʛʜʘ 0.) 

10 = 1 ÁC 

01.18 ɺʓʏ ʊɽʄʇ ɼɺ-ʃʗ ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʘʪʝʣʷ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ. 1 = 1 ÁC 

01.19 U ʇʀʊɸʖʑɽɽ ʇʠʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʣʠʙʦ ʫʩʪʘʥʦʚʣʝʥʥʦʝ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ (ʧʘʨʘʤʝʪʨ 47.04 U ʇʀʊɸʅʀʗ), ʣʠʙʦ 
ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʝʩʣʠ ʧʘʨʘʤʝʪʨʦʤ 47.03 
ɸɺʊ ʆʇʈ ʅɸʇʈ ʇʀʊ ʨʘʟʨʝʰʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 
ʦʧʨʝʜʝʣʝʥʠʝ. 

10 = 1 ɺ 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

01.20 ʅɸɻʈ ʊʆʈʄ 
ʈɽɿʀʉʊ 

ʈʘʩʯʝʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʨʤʦʟʥʦʛʦ ʨʝʟʠʩʪʦʨʘ. ɿʥʘʯʝʥʠʝ 
ʟʘʜʘʝʪʩʷ ʚ % ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʠʩʪʦʨʘ, ʢʦʛʜʘ 
ʤʦʱʥʦʩʪʴ, ʚʳʜʝʣʷʝʤʘʷ ʥʘ ʨʝʟʠʩʪʦʨʝ, ʜʦʩʪʠʛʘʝʪ 
ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 48.04 Mɸʍ ɼʃʀʊ 
P ʊʆʈʄ. 

1 = 1 % 

01.21 ɿɸɻʈʋɿʂɸ CPU ɿʘʛʨʫʟʢʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ʚ %. 1 = 1 % 

01.22 ɺʓʍ ʄʆʑʅʆʉʊʔ 
ʇʏ 

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ ʚ ʢɺʪ. 100 = 1 ʢɺʪ 

01.26 ɺʈɽʄʗ ʆɹʑɽɽ ɼʘʥʥʳʡ ʩʯʝʪʯʠʢ ʨʘʙʦʪʘʝʪ, ʢʦʛʜʘ ʧʨʠʚʦʜ ʚʢʣʶʯʝʥ. ʉʯʝʪʯʠʢ 
ʤʦʞʥʦ ʦʙʥʫʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ DriveStudio. 

100 = 1 ʯ 

01.27 ɺʈɽʄʗ  
ʅɸʈɸɹʆʊʂʀ 

ʉʯʝʪʯʠʢ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ɼʘʥʥʳʡ ʩʯʝʪʯʠʢ 
ʧʦʜʩʯʠʪʳʚʘʝʪ ʚʨʝʤʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 
ʧʨʠʚʦʜʘ. ʉʯʝʪʯʠʢ ʤʦʞʥʦ ʦʙʥʫʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 
DriveStudio. 

100 = 1 ʯ 

01.28 ʅɸʈɸɹʆʊʂɸ 
ɺɽʅʊ 

ʉʯʝʪʯʠʢ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʦʭʣʘʞʜʘʶʱʝʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 
ʧʨʠʚʦʜʘ. ɿʥʘʯʝʥʠʝ ʤʦʞʥʦ ʦʙʥʫʣʠʪʴ, ʚʚʝʜʷ 0. 

100 = 1 ʯ 

02 ɿʅAʏɽʅʀʗ 
ɺʍʆɼʆɺ/ɺʓʍʆɼʆɺ 

ɺʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʧʨʠʚʦʜʘ.  

02.01 ʉʆʉʊʆʗʅʀɽ DI ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ. ʇʨʠʤʝʨ. 000001 = 
DI1 ʚʢʣʶʯʝʥ, DI2 ð DI6 ʚʳʢʣʶʯʝʥʳ. 

1 = 1 

02.02 ʉʆʉʊʆʗʅʀɽ RO ʉʦʩʪʦʷʥʠʝ ʨʝʣʝʡʥʦʛʦ ʚʳʭʦʜʘ. 1 = ʨʝʣʝ RO (ʈɺʓʍ) 
ʚʢʣʶʯʝʥʦ. 

1 = 1 

02.03 ʉʆʉʊʆʗʅʀɽ DIO ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ DIO1 ï 3.  
ʇʨʠʤʝʨ. 001 = DIO1 ʚʢʣʶʯʝʥ, DIO2 ʠ DIO3 ʚʳʢʣʶʯʝʥʳ. 

1 = 1 

02.04 AI1 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI1 ʚ ʚʦʣʴʪʘʭ ʠʣʠ 
ʤʠʣʣʠʘʤʧʝʨʘʭ. ʊʠʧ ʚʭʦʜʘ ʚʳʙʠʨʘʝʪʩʷʩ ʧʦʤʦʱʴʶ 
ʧʝʨʝʤʳʯʢʠ J1 ʥʘ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ JCU. 

1000 = 1ɺ/ʤɸ 

02.05 AI1 ʄɸʉʐʊɸɹ ʄʘʩʰʪʘʙʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʦʛʦʚʦʤ 
ʚʭʦʜʝ AI1. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 13.04 AI1 MAX 
ʄɸʉʐʊɸɹ ʠ 13.05 AI1 MIN ʄɸʉʐʊɸɹ. 

1000 = 1 

02.06 AI2 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI2 ʚ ʚʦʣʴʪʘʭ ʠʣʠ 
ʤʠʣʣʠʘʤʧʝʨʘʭ. ʊʠʧ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚʳʙʠʨʘʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʧʝʨʝʤʳʯʢʠ J2 ʥʘ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ JCU. 

1000 = 1ɺ/ʤɸ 

02.07 AI2 ʄɸʉʐʊɸɹ ʄʘʩʰʪʘʙʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʦʛʦʚʦʤ 
ʚʭʦʜʝ AI2. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 13.09 AI2 MAX 
ʄɸʉʐʊɸɹ ʠ 13.10 AI2 MIN ʄɸʉʐʊɸɹ. 

1000 = 1 

02.08 AO1 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ Aʆ1 ʚ 
ʤʠʣʣʠʘʤʧʝʨʘʭ. 

1000 = 1 ʤɸ 

02.09 AO2 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ Aʆ2 ʚ ʚʦʣʴʪʘʭ. 1000 = 1 ɺ 

02.10 ʉʆʉʊ ʏɸʉʊ 
ɺʍDIO2 

ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ɻʮ, ʝʩʣʠ DIO2 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʯʘʩʪʦʪʥʳʡ ʚʭʦʜ (ʧʘʨʘʤʝʪʨʫ 12.02 DIO2 
ʂʆʅʌʀɻʋʈɸʎ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ ʏʘʩʪ ʚʭʦʜ). 

1000 = 1 ɻʮ 
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02  

02.11 ʉʆʉʊ ʏʉʊ 
ɺʓʍDIO3 

ɿʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ɻʮ, ʝʩʣʠ DIO3 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʯʘʩʪʦʪʥʳʡ ʚʭʦʜ (ʧʘʨʘʤʝʪʨʫ 12.03 DIO3 
ʂʆʅʌʀɻʋʈɸʎ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ ɺʳʭʦʜ ʠʤʧʫʣ). 

1000 = 1 ɻʮ 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

02.12 Cʃ ʋʇʈɸɺʃ FBA ʋʧʨʘʚʣʷʶʱʝʝ ʩʣʦʚʦ ʜʣʷ ʩʚʷʟʠ ʧʦ ʰʠʥʝ FIELDBUS. 
ʃʦʛʠʢʘ = ʃʦʛʠʯʝʩʢʘʷ ʢʦʤʙʠʥʘʮʠʷ (ʪ. ʝ. ʙʠʪ AND/OR  
(ʀ/ʀʃʀ) ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʘ). ʇʘʨ. = ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʘ. 

1 = 1 

ɹʠʪ ʅʘʟʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ ʃʦʛʠʢʘ ʇʘʨʘʤʝʪʨ 

0 ʉʊʆʇ* 1 ʆʩʪʘʥʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʞʠʤʦʤ 
ʦʩʪʘʥʦʚʘ, ʚʳʙʨʘʥʥʳʤ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 11.03 ʈɽɾʀʄ ʆʉʊɸʅʆɺɸ, ʠʣʠ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʞʠʤʦʤ 
ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʦʩʪʘʥʦʚʘ (ʙʠʪʳ 2 ï 6).  
ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 
ʧʦʩʪʫʧʣʝʥʠʠ ʢʦʤʘʥʜ ʉʊʆʇ ʠ ʇʋʉʂ 
ʜʝʡʩʪʚʫʝʪ ʢʦʤʘʥʜʘ ʦʩʪʘʥʦʚʘ. 

OR 

10.02, 
10.03 

0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 
1 ʇʋʉʂ 1 ʇʫʩʢ. ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʧʦʩʪʫʧʣʝʥʠʠ ʢʦʤʘʥʜ ʉʊʆʇ ʠ ʇʋʉʂ 
ʜʝʡʩʪʚʫʝʪ ʢʦʤʘʥʜʘ ʦʩʪʘʥʦʚʘ. OR 10.02, 

10.03 
0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 

2 Aɺɸʈ ʆʉʊ 
2* 

1 ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF2 (ʙʠʪ 0 ʜʦʣʞʝʥ 
ʙʳʪʴ ʨʘʚʝʥ 1): ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪ 
ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʭʦʜʝ (ʪʨʘʥʟʠʩʪʦʨʳ 
IGBT-ʠʥʚʝʨʪʦʨʘ ʙʣʦʢʠʨʫʶʪʩʷ). ɼʚʠʛʘʪʝʣʴ 
ʚʨʘʱʘʝʪʩʷ ʧʦ ʠʥʝʨʮʠʠ ʜʦ ʦʩʪʘʥʦʚʘ 
(ʪʦʨʤʦʞʝʥʠʝ ʚʳʙʝʛʦʤ). ʇʨʠʚʦʜ 
ʧʝʨʝʟʘʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 
ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʬʨʦʥʪʫ ʩʠʛʥʘʣʘ ʧʫʩʢʘ, 
ʝʩʣʠ ʚʢʣʶʯʝʥ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ. 

AND ï 

0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 
3 Aɺɸʈ ʆʉʊ 

3* 
1 ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF3 (ʙʠʪ 0 ʜʦʣʞʝʥ 

ʙʳʪʴ ʨʘʚʝʥ 1). ʆʩʪʘʥʦʚ ʚ ʪʝʯʝʥʠʝ 
ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 
25.11 ɺʈɽʄʗ ɸɺɸʈ ʆʉʊ3. 

AND ï 

0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 
4 Aɺɸʈ ʆʉʊ 

1* 
1 ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF1 (ʙʠʪ 0 ʜʦʣʞʝʥ 

ʙʳʪʴ ʨʘʚʝʥ 1). ʆʩʪʘʥʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʛʨʘʬʠʢʦʤ ʟʘʤʝʜʣʝʥʠʷ. AND 10.11 
0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 

5 ʆʉʊ ʉ 
ɿɸʄɽɼʃ* 

1 ʆʩʪʘʥʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ 
ʟʘʤʝʜʣʝʥʠʷ. ï 11.03 

0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 
6 ʆʉʊ  

ɺʓɹɽɻʆʄ* 
1 ɺʨʘʱʝʥʠʝ ʧʦ ʠʥʝʨʮʠʠ ʜʦ ʦʩʪʘʥʦʚʘ 

(ʪʦʨʤʦʞʝʥʠʝ ʚʳʙʝʛʦʤ). ï 11.03 
0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 

7 ʈɸɿʈ 
ʈɸɹʆʊʓ 

1 ʈʘʟʨʝʰʘʝʪ ʨʘʙʦʪʫ ʧʨʠʚʦʜʘ. 
AND ï 

0 ɿʘʧʨʝʱʘʝʪ ʨʘʙʦʪʫ ʧʨʠʚʦʜʘ. 
8 ʉɹʈʆʉ 

ʆʊʂɸɿɸ 
0 -> 1  ʉʙʨʦʩ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʧʨʠʚʦʜʦʤ 

ʩʠʛʥʘʣʘ ʦʪʢʘʟʘ. 
OR ï ɼʨʫʛʠʝ 

ʩʦʩʪʦʷʥʠʷ 
ʅʝʪ ʦʧʝʨʘʮʠʠ. 

9 ʊʆʃʏʆʂ 1** 1 ɺʢʣʶʯʝʥʠʝ ʪʦʣʯʢʦʚʦʛʦ ʨʝʞʠʤʘ 1. OR ï 
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0 ɺʳʢʣʶʯʝʥʠʝ ʪʦʣʯʢʦʚʦʛʦ ʨʝʞʠʤʘ 1. 
10 ʊʆʃʏʆʂ 2** 1 ɺʢʣʶʯʝʥʠʝ ʪʦʣʯʢʦʚʦʛʦ ʨʝʞʠʤʘ 2. 

OR ï 
0 ɺʳʢʣʶʯʝʥʠʝ ʪʦʣʯʢʦʚʦʛʦ ʨʝʞʠʤʘ 2. 

11 ʋʇʈɸɺʃ ʇʆ 
FBA 

1 ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʰʠʥʝ Fieldbus ʨʘʟʨʝʰʝʥʦ. 
ï ï 

0 ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʰʠʥʝ Fieldbus ʟʘʧʨʝʱʝʥʦ. 
(ʧʨʦʜʦʣʞʝʥʠʝ) 
* ɽʩʣʠ ʚʩʝ ʙʠʪʳ ʨʝʞʠʤʦʚ ʦʩʪʘʥʦʚʘ 2 ï 6 ʫʩʪʘʥʦʚʣʝʥʳ ʚ 0, ʨʝʞʠʤ ʦʩʪʘʥʦʚʘ ʚʳʙʠʨʘʝʪʩʷ 
ʧʘʨʘʤʝʪʨʦʤ 11.03 ʈɽɾʀʄ ʆʉʊɸʅʆɺɸ. ʈʝʞʠʤ ʦʩʪʘʥʦʚʘ ʚʳʙʝʛʦʤ (ʙʠʪ 6) ʠʤʝʝʪ ʧʨʠʦʨʠʪʝʪ 
ʥʘʜ ʘʚʘʨʠʡʥʳʤ ʦʩʪʘʥʦʚʦʤ (ʙʠʪʳ 2/3/4). ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ ʠʤʝʝʪ ʧʨʠʦʨʠʪʝʪ ʥʘʜ 
ʥʦʨʤʘʣʴʥʳʤ ʦʩʪʘʥʦʚʦʤ ʩ ʟʘʜʘʥʥʳʤ ʟʘʤʝʜʣʝʥʠʝʤ (ʙʠʪ 5). 
** ɿʘʜʘʥʳ ʚʩʪʨʦʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʚ ʨʝʞʠʤʘʭ ʵʚʘʢʫʘʮʠʠ ʠ ʨʝʚʠʟʠʠ. 
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ˉ ʅʘʟʚʘʥʠʝ/ ʆʧʠʩʘʥʠʝ FbEq 
ɿʥʘʯʝʥʠʝ 
ɹʠʪ ʅʘʟʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ ʃʦʛʠʢʘ ʇʘʨʘʤʝʪʨ 

(ʧʨʦʜʦʣʞʝʥʠʝ) 
12 0 ʋʉʂ/ 

ɿɸʄɽɼʃ 
1 ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʛʝʥʝʨʘʪʦʨʘ 

ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʨʘʚʥʳʤ ʥʫʣʶ. ʇʨʠʚʦʜ ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ 
ʧʦ ʟʘʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ ʜʦ 0 (ʩ ʫʯʝʪʦʤ 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʝʜʝʣʦʚ ʧʦ ʪʦʢʫ ʠ 
ʥʘʧʨʷʞʝʥʠʶ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ). 

ï ï 

0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 
13 ʉɹʈ ʋʉʂ/ 

ʊʆʈʄ 
1 ɻʨʘʬʠʢ ʦʩʪʘʥʦʚʘ (ʫʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʛʝʥʝʨʘʪʦʨʘ 
ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ). ï ï 

0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 
14 0 ʋʉʂ/ 

ɿɸʄɽɼʃ 
1 ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʦʙʥʫʣʝʥʠʝ ʚʳʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ ʛʝʥʝʨʘʪʦʨʘ 
ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ. ï ï 

0 ʅʝʪ ʦʧʝʨʘʮʠʠ. 
15 ɺʅɽʐ1 /  

ɺʅɽʐ2 
1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

OR ï 0 ʇʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʢʘʥʘʣ ʚʥʝʰʥʝʛʦ 
ʫʧʨʘʚʣʝʥʠʷ EXT1. 

16 ɿɸʇʈɽʊ 
ʇʋʉʂɸ 

1 ɸʢʪʠʚʠʟʘʮʠʷ ʟʘʧʨʝʪʘ ʧʫʩʢʘ. 
ï ï 

0 ʅʝʪ ʟʘʧʨʝʪʘ ʧʫʩʢʘ. 
17 ʄɽʉʊʅʆɽ 

ʋʇʈ 
1 ɿʘʧʨʦʩ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʫʧʨʘʚʣʷʶʱʝʤ ʩʣʦʚʝ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 
ʨʘʙʦʪʝ ʧʨʠʚʦʜʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʇʂ ʠʣʠ 
ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʣʠʙʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ 
ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʰʠʥʝ Fieldbus. 
Å ʃʦʢʘʣʴʥʘʷ ʰʠʥʘ Fieldbus: ʧʝʨʝʭʦʜ ʥʘ 
ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʰʠʥʝ Fieldbus 
(ʫʧʨʘʚʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʫʧʨʘʚʣʷʶʱʝʛʦ 
ʩʣʦʚʘ Fieldbus ʠʣʠ ʟʘʜʘʥʠʷ). Fieldbus 
ʦʧʨʝʜʝʣʷʝʪ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ. 

Å ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʇʂ: ʇʝʨʝʭʦʜ ʚ 
ʨʝʞʠʤ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ï ï 

0 ɿʘʧʨʦʩ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
18 ʄʝʩʪʥ ʫʧʨ  

FBA 
1 ɿʘʧʨʦʩ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʰʠʥʝ 

Fieldbus. 
ï ï 

0 ɿʘʧʨʝʪ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʰʠʥʝ 
Fieldbus. 

19 ɸɹʉ  
ʇʆʃʆɾ 

1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

20 ʇʆʃʆɾ 
ʈɽɾ ɿɸʇ 

1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

21 ʇʆɿʀʎʀ- 
ʆʅʀʈ ɺʂʃ 

1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

22 ɺʂʃ ʇʈɽɼ 
ɿɸɼ ʇʆʃ 

1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
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23 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
24 ʅɽʄɽɼʃ 

ʀɿʄ ʅɸɹ 
1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

25 ʀʉʍ 
ʇʆʃʆɾ 

1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

26 ɿɸʇʋʉʂ  
ʀʉʍ  
ʇʆʃʆɾ 

1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

(ʧʨʦʜʦʣʞʝʥʠʝ) 
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 ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 
ɹʠʪ ʅʘʟʚʘʥʠʝ  
(ʧʨʦʜʦʣʞʝʥʠʝ) 
28 CW B28 

29 CW B29  
30 CW B30  
31 CW B31  

 

 
ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ ʃʦʛʠʢʘ ʇʘʨʘʤʝʪʨ 

   

 
ʇʨʦʠʟʚʦʣʴʥʦ ʥʘʟʥʘʯʘʝʤʳʝ ʙʠʪʳ 
ʫʧʨʘʚʣʝʥʠʷ. - - 
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 02.13 ʉʃ ʉʆʉʊ FBA ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʩʚʷʟʠ ʧʦ ʰʠʥʝ Fieldbus. 1 = 1 
ɹʠʪ ʅʘʟʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

0 ɻʆʊʆɺ 1 ʇʨʠʚʦʜ ʛʦʪʦʚ ʢ ʧʫʩʢʫ. 
0 ʇʨʠʚʦʜ ʥʝ ʛʦʪʦʚ ʢ ʧʫʩʢʫ. 

1 ʈɸɹ  
ʈɸɿʈɽʐ 

1 ʇʨʠʥʷʪ ʚʥʝʰʥʠʡ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ. 
0 ɺʥʝʰʥʠʡ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʦʪʩʫʪʩʪʚʫʝʪ. 

2 ɿɸʇʋʑɽʅ 1 ʇʨʠʚʦʜ ʫʧʨʘʚʣʷʝʪ ʜʚʠʛʘʪʝʣʝʤ. 
0 ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

3 ɽʉʊʔ  
ɿɸɼɸʅʀɽ 

1 ɺʢʣʶʯʝʥ ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ. ʇʨʠʚʦʜ ʨʘʙʦʪʘʝʪ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʠʝʤ. 

0 ʅʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ ʚʳʢʣʶʯʝʥ. ʇʨʠʚʦʜ ʥʝ ʨʘʙʦʪʘʝʪ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠʩ ʟʘʜʘʥʠʝʤ (ʥʘʧʨʠʤʝʨ, ʧʨʦʠʩʭʦʜʠʪ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ). 

4 ɸɺɸʈ ʆʉʊ 
(OFF2) 

1 ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF2. 
0 ʅʝʪ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF2. 

5 ɸɺɸʈ ʆʉʊ 
(OFF3) 

1 ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF3 (ʦʩʪʘʥʦʚ ʩ ʟʘʜʘʥʥʳʤ 
ʟʘʤʝʜʣʝʥʠʝʤ). 

0 ʅʝʪ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF3. 
6 ɿɸʇʈɽʊ 

ʇʋʉʂɸ 
1 ɿʘʧʨʝʪ ʧʫʩʢʘ. 
0 ʅʝʪ ʟʘʧʨʝʪʘ ʧʫʩʢʘ. 

7 ʇʈɽɼʋʇ- 
ʈɽɾɼɽʅʀɽ 

1 ʀʤʝʝʪʩʷ ʘʢʪʠʚʥʳʡ ʩʠʛʥʘʣ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. ʉʤ. ʛʣʘʚʫ ʇʦʠʩʢ 
ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

0 ɸʢʪʠʚʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʝʪ. 
8 ʉʂʆʈ  

ɼʆʉʊʀɻ- 
ʅʋʊɸ 

1 ʇʨʠʚʦʜ ʜʦʩʪʠʛ ʫʩʪʘʚʢʠ. ʌʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ (ʪ. ʝ. ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ 
ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 
ʟʦʥʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʘʨʘʤʝʪʨʦʤ 26.07 ʆʂʅʆ ʉʂʆʈʆʉʊʀ). 

0 ʇʨʠʚʦʜ ʥʝ ʜʦʩʪʠʛ ʫʩʪʘʚʢʠ. 
9 ʇʈɽɼɽʃ 

ɼʆʉʊʀɻʅ 
1 ʋʧʨʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʧʨʝʜʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ (ʣʶʙʳʤ 

ʧʨʝʜʝʣʦʤ ʤʦʤʝʥʪʘ). 
0 ʋʧʨʘʚʣʝʥʠʝ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʤʦʤʝʥʪʘ. 

10 ɺʓʐɽ 
ʇʈɽɼɽʃɸ 

1 ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʝʚʳʩʠʣʘ ʟʘʜʘʥʥʳʡ ʧʨʝʜʝʣ 
22.07ʆɻʈ ʇʈɽɺʓʐ ʉʂʆʈ 

0 ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ. 
11 ʈɸɹʆʊɸ 

ʇʆ EXT2 
1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

12 ʄɽʉʊʅ 
ʋʇʈ FBA 

1 ɸʢʪʠʚʥʦ ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʰʠʥʝ Fieldbus. 
0 ʄʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʰʠʥʝ Fieldbus ʥʝ ʘʢʪʠʚʥʦ. 

(ʧʨʦʜʦʣʞʝʥʠʝ) 
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 ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ɹʠʪ ʅʘʟʚʘʥʠʝ 

(ʧʨʦʜ 
13 ʦʣʞʝʥʠʝ) 

ʅʋʃɽɺɸʗ  
ʉʂʆʈ 

14 
ʈɽɺɽʈʉʅ 
ɺʈɸʑɽʅ 

15 ʅʝ ʠʩʧʦʣʴʟʫ 

16 ʆʊʂɸɿ 

17 ʄɽʉʊʅ ʋʇʈ 
ʇɸʅ 

18 ʆʐ ɺɽɼʆʄ 

19 
ʎɽʃ ɿʅɸʏ 
ɼʆʉʊʀɻʅ 

20 ɺʓʇ ɺʆɿɺʈ 
ɺ ʀʉʍ ʇʆʃ 

21 ʇʈʆɺ ɿɸɼ 
ʇɽʈɽʄɽʑ 

22 ʇɽʈɽʄɽʑ 

23 
ɸʂʊʀɺ ʈɽɾ  
IP 

24 ʋʈʆɺ ʈɽɻ 

25 
ʇʆʃʆɾ 
ʇʈɽɼ 

26 ʆʊʈʀʎ 
ʇʈɽɼ 

27 ɿɸʇʈʆʉ 
ʋʇʈ ʉʃʆɺ 

28 SW B28 
29 SW B29 
30 SW B30 
31 SW B31 

 

ʆʧʠʩʘʥʠʝ 

 
 1 ʉʢʦʨʦʩʪʴ ʧʨʠʚʦʜʘ ʥʠʞʝ ʧʨʝʜʝʣʘ, ʟʘʜʘʥʥʦʛʦ ʧʘʨʘʤ 

ʆɻʈ ʅʋʃ ʉʂʆʈʆʉʊʀ. 
0 ʇʨʠʚʦʜ ʥʝ ʜʦʩʪʠʛ ʧʨʝʜʝʣʘ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. 

 1 ʇʨʠʚʦʜ ʚʨʘʱʘʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 0 ʇʨʠʚʦʜ ʚʨʘʱʘʝʪʩʷ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʝʪʩʷ 

 1 ʀʤʝʝʪʩʷ ʘʢʪʠʚʥʳʡ ʩʠʛʥʘʣ ʦʪʢʘʟʘ ʧʨʠʚʦʜʘ. ʉʤ. ʛʣʘʚ 
ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

0 ɸʢʪʠʚʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪʢʘʟʘ ʥʝʪ. 

 1 ɺʢʣʶʯʝʥʦ ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʪ. ʝ. ʜʣʷ ʫʧʨʘʚʣʝʥʠ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʂ ʠʣʠ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ. 

0 ʈʝʞʠʤ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʘʢʪʠʚʝʥ. 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

  1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

 1 ɿʘʧʨʦʩ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʧʦ ʰʠʥʝ Fieldbus. 
0 ʅʝʪ ʟʘʧʨʦʩʘ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʧʦ ʰʠʥʝ Fieldbus 

  ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʙʠʪʳ ʩʦʩʪʦʷʥʠʷ (ʝʩʣʠ ʦʧʨʝʜʝʣʝ 
ʠʩʧʦʣʴʟʫʝʤʦʤ ʧʨʦʬʠʣʝ). ʉʤ. ʧʘʨʘʤʝʪʨʳ 50.08 ï 5 
ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʜʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ 
Fieldbus. 

 

FbEq 

ʝʪʨʦʤ 

22.05 ʫ 

ʇʦʠʩʢ ʠ  

ɿʥʘ - 
ʯʝʥʠʝ 

ʀʥʬʦʨʤʘʮʠʷ 
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ʷ 
ʧʨʠʚʦʜʦʤ  

. 
ʥʳ ʚ  

0.11 ʠ 
ʰʠʥʳ  

02.14 ɿɸɼɸʅʀɽ 1 ʇʆ FBA ʇʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ 1, ʧʝʨʝʜʘʚʘʝʤʦʝ ʧʦ ʰʠʥʝ Fieldbus. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 50.04 ʄɸʉʐ ɿɸɼɸʅ1 FBA. 

1 = 1 

02.15 ɿɸɼɸʅʀɽ 2 ʇʆ FBA ʇʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ 2, ʧʝʨʝʜʘʚʘʝʤʦʝ ʧʦ ʰʠʥʝ Fieldbus. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 50.05 ʄɸʉʐ ɿɸɼɸʅ2 FBA. 

1 = 1 
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 ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 02.16 ʉʆʉʊ ɼʆʇ 
DI 

ʉʦʩʪʦʷʥʠʝ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʠʥʪʝʨʬʝʡʩʘ FEN-xx ʵʥʢʦʜʝʨʘ ʚ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʦʪʘʭ ʧʨʠʚʦʜʘ 1 ʠ 2. ʇʨʠʤʝʨʳ: 
000001 (01 ʰʝʩʪʥ.) = DI1 ʤʦʜʫʣʷ FEN-xx ʚ ʩʣʦʪʝ 1 ɺʂʃ, ʦʩʪʘʣʴʥʳʝ 
ɺʓʂʃ. 
000010 (02 ʰʝʩʪʥ.) = DI1 ʤʦʜʫʣʷ FEN-xx ʚ ʩʣʦʪʝ 1 ɺʂʃ, ʦʩʪʘʣʴʥʳʝ 
ɺʓʂʃ. 
010000 (10 ʰʝʩʪʥ.) = DI1 ʤʦʜʫʣʷ FEN-xx ʚ ʩʣʦʪʝ 2 ɺʂʃ, ʦʩʪʘʣʴʥʳʝ 
ɺʓʂʃ. 
100000 (20 ʰʝʩʪʥ.) = DI1 ʤʦʜʫʣʷ FEN-xx ʚ ʩʣʦʪʝ 2 ɺʂʃ, ʦʩʪʘʣʴʥʳʝ 
ɺʓʂʃ. 

1 = 1 

 02.17 Cʃ ʋʇʈ 
ɺɽɼʋʑ ʇʏ 

ʀʥʬʦʨʤʘ 
ʆʩʪʘʥʦʚ. 
ʇʫʩʢ. 
ɿʘʨʝʟʝʨʚʠ 
ʈʘʟʨʝʰʝʥ 
ʉʙʨʦʩ. ʇʦ  
ʇʨʦʠʟʚʦʣ 
ɺʳʙʦʨ EX 
ʧʨʠʚʦʜʝ 
ʥʝ 

ʋʧʨʘʚʣʷʶʱʝʝ ʩʣʦʚʦ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè, ʧʨʠʥʠʤʘʝʤʦʝ ʦʪ 
ʚʝʜʫʱʝʛʦ ʧʨʠʚʦʜʘ. ʉʤ. ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʩʠʛʥʘʣʝ 02.18 
ʥʠʞʝ. 

 

1 = 1 

. 

ʶ ʚ 
ʚʝʜʦʤʦʤ  

 02.18 Cʃ ʋʇʈ 
ɺɽɼʆʄ ʇʏ 

ʀʥʬʦʨʤʘ 
ʆʩʪʘʥʦʚ. 

ʋʧʨʘʚʣʷʶʱʝʝ ʩʣʦʚʦ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè, ʦʪʧʨʘʚʣʝʥʥʦʝ ʢ 
ʚʝʜʦʤʳʤ ʧʨʠʚʦʜʘʤ ʧʦ ʫʤʦʣʯʘʥʠʶ.  

 

1 = 1 

 

ʮʠ ̫

ʨʦʚʘʥʦ . 
ʠʝ 

  ʨʘʙʦʪʳ .  ʇʦ 
  ʫʤʦʣʯʘʥʠʶ 

  ʚ   ʚʝʜʦʤʦʤ 
  ʧʨʠʚʦʜʝ 

  ʥʝ   ʧʦʜʢʣʶʯʝʥ 
ʫʤʦʣʯʘʥʠʶ 

  ʚ   ʚʝʜʦʤʦʤ 
  ʧʨʠʚʦʜʝ 

  ʥʝ   ʧʦʜʢʣʶʯʝʥ . 
ʴʥʦ 

  ʥʘʟʥʘʯʘʶʪʩʷ 
  ʯʝʨʝʟ 

  ʧʘʨʘʤʝʪʨʳ - ʫʢʘʟʘʪʝʣʠ 
  ʙʠʪʘ . 

T1/EXT2 0 =  ʚʢʣʶʯʝʥ  EXT1, 1 =  ʥʝ 
  ʠʩʧʦʣʴʟʫʝʪʩʷ . 

  ʇʦ   ʫʤʦʣʯʘʥʠ 
  ʧʦʜʢʣʶʯʝʥ . 

ʮʠ ̫

ʨʦʚʘʥʦ . 
ʠʝ 

  ʨʘʙʦʪʳ . 

ʨʦʚʘʥʦ . 
T1/EXT2 0 =  ʚʢʣʶʯʝʥ  EXT1, 1 =  ʥʝ 

  ʠʩʧʦʣʴʟʫʝʪʩʷ . 

ɹʠʪ 
0 
1 
2  ï  6 
7 
8 
9  ï  14 
15 

ɹʠʪ 
0 
1 
2  ï  6 
7 
8 
9  ï  14 
15 
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ʇʫʩʢ. 
ɿʘʨʝʟʝʨʚʠ 

ʈʘʟʨʝʰʝʥ 

ʉʙʨʦʩ. 
ɿʘʨʝʟʝʨʚʠ 
ɺʳʙʦʨ EX 

 02.19 ɿɸɼɸʅʀɽ 1 
D2D 

ɿʘʜʘʥʠʝ 1 ʧʦ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè, ʧʨʠʥʠʤʘʝʤʦʝ ʦʪ ʚʝʜʫʱʝʛʦ 
ʧʨʠʚʦʜʘ. 

1 = 1 

 02.20 ɿɸɼɸʅʀɽ 2 
D2D 

ɿʘʜʘʥʠʝ 2 ʧʦ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè, ʧʨʠʥʠʤʘʝʤʦʝ ʦʪ ʚʝʜʫʱʝʛʦ 
ʧʨʠʚʦʜʘ. 

1 = 1 

 02.80 Cʆʉʊ ɼʆʇ 
DIO 

ʉʦʩʪʦʷʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ EXTDIO1 ï 
DIO4. ʇʨʠʤʝʨ. 0000001001 = DIO1 ʠ DIO4 ʚʢʣʶʯʝʥʳ, DIO2 ʠ DIO3 
ʚʳʢʣʶʯʝʥʳ. 
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʥʩʦʣʴ FIO-01, ʩʦʩʪʦʷʥʠʝ ʝʝ 
ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʫʢʘʟʳʚʘʝʪʩʷ ʜʘʥʥʳʤ ʩʠʛʥʘʣʦʤ. 

1 = 1 

 02.81 ʉʆʉʊ ɼʆʇ 
RO 

ʉʦʩʪʦʷʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʦʚ. 1 = EXT RO ʧʦʜ 

ʥʘʧʨʷʞʝʥʠʝʤ. ʇʨʠʤʝʨ. 010 = EXT RO2 ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ. 
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʥʩʦʣʴ FIO-01, ʩʦʩʪʦʷʥʠʝ ʝʝ 
ʨʝʣʝʡʥʳʭ ʚʳʭʦʜʦʚ ʫʢʘʟʳʚʘʝʪʩʷ ʜʘʥʥʳʤ ʩʠʛʥʘʣʦʤ. 

1 = 1 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

03 ʋʇʈɸɺʃʗʖʑʀɽ  
ɿʅɸʏɽʅʀʗ 

ɿʥʘʯʝʥʠʷ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʢʨʫʪʷʱʝʛʦ 
ʤʦʤʝʥʪʘ ʠ ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ.  

03.02 ɿɸɼɸʅʀɽ ʉʂʆʈ 2 ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ 2, ʦʙ/ʤʠʥ 100 =  
1 ʦʙ/ʤʠʥ 

03.03 ɿɸɼɸʅʀɽ ʉʂʆʈ 
ɺʍ 

ʀʩʧʦʣʴʟʫʝʤʦʝ ʚʭʦʜʥʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʫʩʢʦʨʝʥʠʠ/ 
ʟʘʤʝʜʣʝʥʠʠ, ʦʙ/ʤʠʥ 

100 =  
1 ʦʙ/ʤʠʥ 

03.04 ɿɸɼɸʅʀɽ ʉʂʆʈ  
ɺʓʍ 

ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ ʠ ʬʦʨʤʳ ʢʨʠʚʦʡ 
ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ ʚ ʦʙʦʨʦʪʘʭ ʚ ʤʠʥʫʪʫ 

100 =  
1 ʦʙ/ʤʠʥ 

03.05 ɿɸɼ ʉʂʆʈ 
ʊɽʂʋʑɽɽ 

ʀʩʧʦʣʴʟʫʝʤʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʦʙ/ʤʠʥ (ʜʦ ʨʘʩʯʝʪʘ 
ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ). 

100 =  
1 ʦʙ/ʤʠʥ 

03.06 ʌʀʃʔʊʈ ʆʐ 
ʉʂʆʈ 

ɿʥʘʯʝʥʠʝ ʦʰʠʙʢʠ ʩʢʦʨʦʩʪʠ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ, ʦʙ/ʤʠʥ 100 =  
1 ʦʙ/ʤʠʥ 

03.07 ʂʆʄʇ ʄʆʄ 
ʋʉʂʆʈɽʅ 

ʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʚ ʨʝʞʠʤʝ ʫʩʢʦʨʝʥʠʷ (ʤʦʤʝʥʪ ʚ %) 10 = 1 % 

03.08 ʇʈɽɼɽʃʔʅ ɺʓʍ 
ʄʆʄ 

ʇʨʝʜʝʣʴʥʳʡ ʚʳʭʦʜʥʦʡ ʤʦʤʝʥʪ, ʬʦʨʤʠʨʫʝʤʳʡ 
ʨʝʛʫʣʷʪʦʨʦʤ ʩʢʦʨʦʩʪʠ, % 

10 = 1 % 
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03.13 ʌʀʅɸʃʔʅ ɿɸɼ  
ʄʆʄ 

ɿʘʜʘʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʤʝʥʪʦʤ, % ɽʩʣʠ ʧʘʨʘʤʝʪʨ  
99.05 ʈɽɾʀʄ ʋʇʈ ɼɺʀɻɸʊ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʉʢʘʣʷʨʥʦʝ 
(ʩʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ), ʵʪʘ ʚʝʣʠʯʠʥʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦ 
ʦʙʥʫʣʷʝʪʩʷ. 

10 = 1 % 

03.14 ʇɸʄʗʊʔ ʊʆʈʄ 
ʄʆʄ 

ʉʦʭʨʘʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ (ʚ %) ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 
ʢʦʤʘʥʜʳ ʥʘ ʥʘʣʦʞʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ. 

10 = 1 % 

03.15 ʂʆʄɸʅɼɸ ʅɸ 
ʊʆʈʄ 

ʂʦʤʘʥʜʘ ʩʥʷʪʠʷ/ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ. 0 = ʅʘʣʦʞʝʥ. 1 
= ʉʥʷʪ. ɼʣʷ ʩʥʷʪʠʷ/ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ ʧʦʜʢʣʶʯʠʪʝ 
ʵʪʦʪ ʩʠʛʥʘʣ ʢ ʨʝʣʝʡʥʦʤʫ ʚʳʭʦʜʫ (ʮʠʬʨʦʚʦʤʫ 
ʚʳʭʦʜʫ). ʉʤ. ʨʘʟʜʝʣ ʋʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ 
ʪʦʨʤʦʟʦʤ ʥʘ ʩʪʨ. 110. 

1 = 1 

03.16 ʊɽʂ ɿɸɼ  
ʅɸʄɸɻʅʀʏ 

ʊʝʢʫʱʝʝ ʟʘʜʘʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʚ %. 1 = 1 % 

03.17 ʊɽʂ ɿɸɼ  
ʄʆʄɽʅʊɸ 

ʊʝʢʫʱʝʝ ʟʘʜʘʥʠʝ ʤʦʤʝʥʪʘ ʚ %. 10 = 1 % 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

05 ʉʀɻʅɸʃʓ  
ʋʇʈɸɺʃɽʅʀʗ  
ʃʀʌʊʆʄ 

ʉʠʛʥʘʣʳ ʢʦʥʪʨʦʣʷ ʬʫʥʢʮʠʠʡ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ.  

05.01 ʉʃ ʉʆʉʊ ʃʀʌʊɸ ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʦʤ. 1 = 1 

 ɹʠʪ ʅʘʟʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

0 ɸʂʊʀɺ 
ɿɸʄɽɼʃ 

1 ʀʤʝʝʪʩʷ ʢʦʤʘʥʜʘ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ ʠʣʠ 
ʚʥʠʟ, ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.80 ʈɽɾ ʌ-
ʎʀʀ ɿɸʄɽɼʃ. 

0 ʅʝʪ ʢʦʤʘʥʜʳ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʠ ʚʚʝʨʭ, ʠ ʚʥʠʟ, 
ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.80 ʈɽɾ ʌ-ʎʀʀ 
ɿɸʄɽɼʃ. 

1 ɿɸʄɽɼʃɽʅʀɽ 
ɺɺɽʈʍ 

1 ʅʝʪ ʢʦʤʘʥʜʳ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʠ ʚʚʝʨʭ, ʠ ʚʥʠʟ, 
ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.80 ʈɽɾ ʌ-ʎʀʀ 
ɿɸʄɽɼʃ. 

0 ʀʤʝʝʪʩʷ ʢʦʤʘʥʜʘ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ, 
ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.80 ʈɽɾ ʌ-ʎʀʀ 
ɿɸʄɽɼʃ. 

2 ɿɸʄɽɼʃɽʅʀɽ 
ɺʅʀɿ 

1 ʅʝʪ ʢʦʤʘʥʜʳ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʥʠʟ, 
ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.80 ʈɽɾ ʌ-ʎʀʀ 
ɿɸʄɽɼʃ. 

0 ʀʤʝʝʪʩʷ ʢʦʤʘʥʜʘ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʥʠʟ, 
ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.80 ʈɽɾ ʌ-ʎʀʀ 
ɿɸʄɽɼʃ. 

3 ɼɸʊʏʀʂ  
ɺɽʈʍʅɽɻʆ  
ʕʊɸɾɸ 

1 ʃʠʬʪ ʚʥʝ ʟʦʥʳ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ 
(ʧʘʨʘʤʝʪʨ 10.86 ʀʩʪ ʢʦʥʮ ʚʝʨʭʘ). 

0 ʃʠʬʪ ʚ ʟʦʥʝ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ 
(ʧʘʨʘʤʝʪʨ 10.86 ʀʩʪ ʢʦʥʮ ʚʝʨʭʘ). 

4 ɼɸʊʏʀʂ  
ʅʀɾʅɽɻʆ  
ʕʊɸɾɸ 

1 ʃʠʬʪ ʚʥʝ ʟʦʥʳ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʥʠʞʥʝʛʦ ʵʪʘʞʘ 
(ʧʘʨʘʤʝʪʨ 10.87 ʀʩʪ ʢʦʥʮ ʥʠʟʘ). 

0 ʃʠʬʪ ʚ ʟʦʥʝ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʥʠʞʥʝʛʦ ʵʪʘʞʘ 
(ʧʘʨʘʤʝʪʨ 10.87 ʀʩʪ ʢʦʥʮ ʥʠʟʘ). 

5 ɸʂʊ ʉʂʆʈ1 1 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 
çʉʢʦʨʦʩʪʴ 1è (ʧʘʨʘʤʝʪʨ 80.08 ʉʂʆʈʆʉʊʔ1). 

0 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʥʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 
çʉʢʦʨʦʩʪʴ 1è (ʧʘʨʘʤʝʪʨ 80.08 ʉʂʆʈʆʉʊʔ1). 

6 ɸʂʊ ɼʆʊʗɻ 1 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ  
çʉʢʦʨʦʩʪʴ ʜʦʪʷʛʠʚʘʥʠʷè (ʧʘʨʘʤʝʪʨ 80.09 ʉʂʆʈʆʉʊʔ 
ɼʆʊʗɻ). 

0 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʥʝ ʷʚʣʷʝʪʩʷ 
ʟʥʘʯʝʥʠʝ  
çʉʢʦʨʦʩʪʴ ʜʦʪʷʛʠʚʘʥʠʷè (ʧʘʨʘʤʝʪʨ 80.09 ʉʂʆʈʆʉʊʔ 
ɼʆʊʗɻ). 

7 ɸʂʊ ʇʆɺʊʆʈ 

ɼʆʊʗɻ 
1 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ  

çʉʢʦʨʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷè (ʧʘʨʘʤʝʪʨ 80.11 ʉʂʆʈ 
ɺʓʈɸɺʅʀɺɸʅ). 
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0 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʥʝ ʷʚʣʷʝʪʩʷ 
ʟʥʘʯʝʥʠʝ  
çʉʢʦʨʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷè (ʧʘʨʘʤʝʪʨ 80.11 ʉʂʆʈ 
ɺʓʈɸɺʅʀɺɸʅ). 

8 ɸʂʊ ʉʈɽɼ  
ʉʂʆʈ 

1 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ  
çʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴè (ʧʘʨʘʤʝʪʨ 80.12 ʉʈɽɼʅʗʗ 
ʉʂʆʈʆʉʊʔ). 

0 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʥʝ ʷʚʣʷʝʪʩʷ 
ʟʥʘʯʝʥʠʝ  
çʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴè (ʧʘʨʘʤʝʪʨ 80.12 ʉʈɽɼʅʗʗ 
ʉʂʆʈʆʉʊʔ). 

(ʧʨʦʜʦʣʞʝʥʠʝ) 
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ˉ ʅʘʟʚʘʥʠʝ/ ʆʧʠʩʘʥʠʝ FbEq 

ɿʥʘʯʝʥʠʝ 
ɹʠʪ ʅʘʟʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

(ʧʨʦʜʦʣʞʝʥʠʝ) 
9 ɸʂʊ ʅʆʄ 

ʉʂʆʈ 
1 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ  

çʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴè (ʧʘʨʘʤʝʪʨ 80.01 ʅʆʄ 
ʉʂʆʈʆʉʊʔ). 

0 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʥʝ ʷʚʣʷʝʪʩʷ 
ʟʥʘʯʝʥʠʝ  
çʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴè (ʧʘʨʘʤʝʪʨ 80.01 ʅʆʄ 
ʉʂʆʈʆʉʊʔ). 

10 ʀʉʉʃɽɼ 
ʅʆʄ ʉʂʆʈ 

1 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ  
çʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠè (ʧʘʨʘʤʝʪʨ 80.13 ʉʂʆʈʆʉʊʔ 
ʈɽɺʀɿʀʀ). 

0 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʥʝ ʷʚʣʷʝʪʩʷ 
ʟʥʘʯʝʥʠʝ  
çʉʢʦʨʦʩʪʴ ʨʝʚʠʟʠʠè (ʧʘʨʘʤʝʪʨ 80.13 ʉʂʆʈʆʉʊʔ 
ʈɽɺʀɿʀʀ). 

11 ɸɺ ʉʀɻʅ  
ʇʈʆʉʂ  
ʊʆʈʄ 

1 ʂʦʛʜʘ ʜʚʠʛʘʪʝʣʴ ʥʝ ʨʘʙʦʪʘʝʪ, ʧʨʠ ʥʘʣʦʞʝʥʥʦʤ ʪʦʨʤʦʟʝ 
ʧʨʦʩʢʘʣʴʟʳʚʘʝʪ ʚʘʣ ʜʚʠʛʘʪʝʣʷ. 

0 0 ʅʝʪ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʧʨʠ ʥʘʣʦʞʝʥʥʦʤ ʪʦʨʤʦʟʝ (ʥʝʪ 
ʘʢʪʠʚʥʦʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷʝ çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ 
ʊʆʈʄʆɿɸè). 

12 ɸʂʊ ʉʂʆʈ 
ʕɺɸʂ 

1 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ  
çʉʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠè (ʧʘʨʘʤʝʪʨ 80.14 ʉʂʆʈʆʉʊʔ 
ʕɺɸʂʋɸʎ). 

0 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʥʝ ʷʚʣʷʝʪʩʷ 
ʟʥʘʯʝʥʠʝ  
çʉʢʦʨʦʩʪʴ ʵʚʘʢʫʘʮʠʠè (ʧʘʨʘʤʝʪʨ 80.14 ʉʂʆʈʆʉʊʔ 
ʕɺɸʂʋɸʎ). 

13 ɸʂʊ ʉʂʆʈ2 1 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 
çʉʢʦʨʦʩʪʴ 2è (ʧʘʨʘʤʝʪʨ 80.15 ʉʂʆʈʆʉʊʔ2). 

0 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʥʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 
çʉʢʦʨʦʩʪʴ 2è (ʧʘʨʘʤʝʪʨ 80.15 ʉʂʆʈʆʉʊʔ2). 

14 ɸʂʊ ʉʂʆʈ3 1 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 
çʉʢʦʨʦʩʪʴ 3è (ʧʘʨʘʤʝʪʨ 80.16 ʉʂʆʈʆʉʊʔ3). 

0 ʊʝʢʫʱʠʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʥʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ 
çʉʢʦʨʦʩʪʴ 3è (ʧʘʨʘʤʝʪʨ 80.16 ʉʂʆʈʆʉʊʔ3). 

15 ʉʆʉʊ ʂʆʅʊ 
ʕʃʇʀʊ 

1 ʂʦʥʪʘʢʪʦʨ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʚʢʣʶʯʝʥ. ʌʫʥʢʮʠʷ 
ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʝ ʘʢʪʠʚʥʘ. 

0 ʂʦʥʪʘʢʪʦʨ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʦʪʢʣʶʯʝʥ. ʌʫʥʢʮʠʷ 
ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʘʢʪʠʚʥʘ. 

 

 
 ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 
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 05.02 ʉʃ ʉʆʉʊ ʆʊʂɸɿɸ 

ɹʠʪʅʘʟʚʘʥʠʝ 

0ʌ-ʎʀʗ ʂʆ 
ʉʂʆʈ  

1ʅɽʊ ʄʆʄ 

ʆʙʦʟʥʘʯʝʥʠʝ ʩʪʘʪʫʩʘ ʦʰʠʙʢʠ ʩ ʫʢʘʟʘʥʠʝʤ ʙʠʪʘ ʦʰʠʙʢʠ 

 ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

ʅʊʈ  1 ɿʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ ʚʳʰʝ, ʯʝʤ 
ʦʧʨ ʤʝʪʨʦʤ 81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ʚ 
ʥʝʠʟʤʝʥʥʦʤ ʠʣʠ ʧʘʨʘʤʝʪʨʦʤ 81.05 ɹʉ 
ɺɽʃ ʆʊʂʃ ʉʂʈ ʚ ʧ 
ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ, ʘ ʚʨʝʤʷ, 
ʦʧʨʝʜʝʣʝʥʥ ʨʦʤ 81.06 ɿɼ ʆʊʂ ʂʅʊʈ 
ʉʂʈ, ʠʩʪʝʢʣʦ.  

0 ʆʰʠʙʢʘ ʩʢʦʨʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 
(ʥʝʪ ʘʢʪʠʚʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪʢʘʟʘ çʉʂʆʈʆʉʊʅɸʗ 

ɽʅʊɸ 1 ʇʨʠʚʦʜ ʥʝ ʩʤʦʛ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʤʦ 
ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ. 

0 ʇʨʦʚʝʨʢʘ ʤʦʤʝʥʪʘ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ, 
ʠʣʠ ʜʘ ʬʫʥʢʮʠʷ ʦʪʢʣʶʯʝʥʘ (ʥʝʪ 
ʘʢʪʠʚʥʦʛʦ ʩʠʛʥʘʣʘ çʅɽʊ ʄʆʄɽʅʊɸè). 

ʔɿʓ- 1 ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ ʤʦʤʝʥʪʘ ʧʨʦʠʟʦʰʣʦ ʧʨʦʩ 
ʪʦʨʤʦʟʘ. 

0 ʇʨʠ ʧʨʦʚʝʨʢʝ ʤʦʤʝʥʪʘ ʩʢʦʣʴʞʝʥʠʝ ʧʨʠ 
ʥʘʣ ʪʦʨʤʦʟʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (ʥʝʪ 
ʘʢʪʠʚʥʦʛʦ ʩʠʛʥʘ çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ 
ʊʆʈʄʆɿɸè). 

ɿʂɸ 
ʈɸ 

1 ʀʥʚʝʨʪʦʨ ʧʝʨʝʛʨʫʞʝʥ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʧʨ 
ʟʘʜʘʥʥʦʝ ʧʘʨʘʤʝʪʨʦʤ 81.02 ɿɸɼ ʆʊʂ ʇʈɽɼ  

0 ʀʥʚʝʨʪʦʨ ʥʝ ʧʝʨʝʛʨʫʞʝʥ (ʥʝʪ ʘʢʪʠʚʥʦʛʦ ʩʠʛʥ 
çʇɽʈɽɻʈʋɿʂɸ ʀʅɺɽʈʊʆʈɸè). 

ʓɺɸ- 1 ʇʨʠʚʦʜ ʧʨʝʚʳʩʠʣ ʧʨʝʜʝʣʳ ʢʨʠʪʠʯʝʩʢʦʛʦ 
ʤʦʤ ʜʳʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʬʘʢʪʠʯʝʩʢʘʷ 
ʩʢʦʨʦʩʪʴ ʥʠ ʚ ʧʘʨʘʤʝʪʨʝ 81.09 ʇʈɽɼ 
ʆʐʀɹ ʉʂʆʈ ʚ ʪʝʯʝ ʧʨʝʚʳʰʘʶʱʝʤ 
ʟʘʜʘʥʥʦʝ ʚ ʧʘʨʘʤʝʪʨʝ 81.10 ɿ ɼɺʀɻ.  

0 ʅʝʪ ʘʢʪʠʚʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪʢʘʟʘ çʆʇʈʆʂʀɼʓ 
ʟʫʝʪʩʷ 

ɿʂA ʇʆ  1 ɺʳʭʦʜʥʦʡ ʪʦʢ ʧʨʝʚʳʩʠʣ ʟʘʜʘʥʥʳʡ ʧʨʝʜʝʣ. 
0 ɺʳʭʦʜʥʦʡ ʪʦʢ ʥʝ ʧʨʝʚʳʰʘʝʪ ʟʘʜʘʥʥʦʛʦ ʧʨʝʜ 

ʈʗɾɽ- 1 ʏʨʝʟʤʝʨʥʦ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝʚ ʮʝʧʠ ʧʦʩʪ 
0 ʅʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚ ʧʨʝʜ 

ʈʗɾɽ- 1 ʅʠʟʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
0 ʅʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚ ʧʨʝʜ 

 1 ʆʪʢʘʟ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
0 ʅʝʪ ʦʪʢʘʟʘ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʟʫʝʪʩʷ 

 

1 = 1 

ʝʜʝʣʝʥʦ 
ʧʘʨʘ- 
 

ʧʦʣʦʞʝʥʠʠ  
ʦʣʦʞʝʥʠʠ  
ʦʝ ʧʘʨʘʤʝʪ- 

 ʧʨʝʜʝʣʘʭ  
 
ʆʐʀɹʂɸè). 
ʤʝʥʪ ʚʦ  

ʥʥʘʷ  
ʦʪʢʘʟʘ 

ʢʘʣʴʟʳʚʘʥʠʝ  
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2ʇʈʆʉʂɸʃ 
ɺɸʅʀɽ  
ʊʆʈʄʆɿɸ 

3ʇɽʈɽɻʈʋ 
ʀʅɺɽʈʊʆ 

4ʆʇʈʆʂʀɼ 
ʅʀɽ 

5 ï 8ʅʝ ʠʩʧʦʣʴ 
9ʇɽʈɽɻʈʋ 
ʊʆʂʋ 
10ʇɽʈɽʅAʇ 

ʅʀɽ 
11ʅɽɼʆʅAʇ 

ʅʀɽ 
12ʀʉʊ ɺʅ 

ʆʐʀɹʂʀ 
13 ï 15ʅʝ ʠʩʧʦʣʴ 

ʦʞʝʥʥʦʤ  
ʣʘ ʦʪʢʘʟʘ  

ʝʚʳʰʘʶʱʝʤ 

ʀʅɺ. ʘʣʘ 

ʦʪʢʘʟʘ  

ʝʥʪʘ 
ʦʧʨʦʢʠʞʝ 
ʟʘʜʘʥʥʦʡ  
ʥʠʝ ʚʨʝʤʝʥʠ,  
ɸɼ ʆʊʂ 

ʆʇʈ 

ɺɸʅʀɽè. 

ʝʣʘ. ʦʷʥʥʦʛʦ 

ʪʦʢʘ. ʝʣʘʭ 

ʥʦʨʤʳ. 
. ʝʣʘʭ 
ʥʦʨʤʳ. 

05.03 ɺʓɹʈ ʉʂʆʈ 
ʃʀʌʊɸ 

ʇʦʢʘʟʳʚʘʝʪ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ, ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʝʡ çɺʳʙʦʨ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠè. ʕʪʦ ʟʥʘʯʝʥʠʝ 
ʷʚʣʷʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʩʠʩʪʝʤʝ, ʚ ʤ/ʩʝʢ. 

100 = 1 ʤ/ʩʝʢ 

 05.04 ɿɸɻʈ ʂɸɹ ʃʀʌʊɸ ʇʦʢʘʟʳʚʘʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ, 
ʠʟʤʝʨʝʥʥʦʡ ʚʟʚʝʰʠʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ɺʳʯʠʩʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʠʟʤʝʨʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ 
ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʙʠʥʳ. 

100 = 1 % 

05.05 ɿʅɸʏ ʂʆʄʇ 
ʄʆʄ ʀʅ 

ʆʪʦʙʨʘʞʘʝʪ ʤʦʤʝʥʪ ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʝʨʮʠʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʬʫʥʢʮʠʝʡ çʂʦʤʧʝʥʩʘʮʠʷ 
ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠè. ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ ʤʦʤʝʥʪʦʤ ʜʣʷ 
ʢʦʤʧʝʥʩʘʮʠʠ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʣʠʬʪʘ. 

100 = 1 % 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

05.06 ɿʅɸʏ ʂʆʄʇ ʉʊ  
ʄʆʄ 

ʆʪʦʙʨʘʞʘʝʪ ʤʦʤʝʥʪ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ, 
ʨʘʩʩʯʠʪʘʥʥʳʡ ʬʫʥʢʮʠʝʡ çʂʦʤʧʝʥʩʘʮʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ 
ʪʨʝʥʠʷè. 

100 = 1 % 

05.07 ɿʅʏ ʂʆʄʇ ɼʀʅ  
ʄʆʄ 

ʆʪʦʙʨʘʞʘʝʪ ʤʦʤʝʥʪ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ, 
ʨʘʩʩʯʠʪʘʥʥʳʡ ʬʫʥʢʮʠʝʡ çʂʦʤʧʝʥʩʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 
ʩʠʣʳ ʪʨʝʥʠʷè. 

100 = 1 % 

05.08 ʊɽʂ ʉʂʆʈ ʃʀʌʊɸ ʇʦʢʘʟʳʚʘʝʪ ʬʘʢʪʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ (ʤ/ʩʝʢ). 100 = 1 ʤ/ʩʝʢ 

05.09 ɿɸɼɸʅ ʉʂʆʈ 
ʃʀʌʊɸ 

ʇʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʠ ʬʦʨʤʫ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ (ʤ/ʩʝʢ) 100 = 1 ʤ/ʩʝʢ 

05.10 ʈɸʉʉʊ ʅɸ 
ɼʆʊʗɻʀɺ 

ʆʪʦʙʨʘʞʘʝʪ ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʣʠʬʪʦʤ ʚʦ ʚʨʝʤʷ 
ʜʦʪʷʛʠʚʘʥʠʷ. 

100 = 1 ʤ 

05.11 ʇʈʆʁɼɽʅ 
ʈɸʉʉʊʆʗʅ 

ʆʪʦʙʨʘʞʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 2 ʵʪʘʞʘʤʠ. 100 = 1 ʤ 

05.12 ʅɸʇʈ ʇʈʀ 
ʕɺɸʂʋɸʎ 

ʇʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ 
ʚʦ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʵʚʘʢʫʘʮʠʠ. 0 = ɺʥʠʟ. 1 = ɺʚʝʨʭ. 

1 = 1 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

06  

06 ʉʆʉʊʆʗʅʀɽ  
ʇʈʀɺʆɼA 

ʉʣʦʚʘ ʩʦʩʪʦʷʥʠʷ ʧʨʠʚʦʜʘ  

06.01 ʉʃʆɺʆ  ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ 1 1 = 1 
ʉʆʉʊʆʗʅʀʗ1 
ɹʠʪ ʅʘʟʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

0 ɻʆʊʆɺ 1 ʇʨʠʚʦʜ ʛʦʪʦʚ ʢ ʧʫʩʢʫ. 
0 ʇʨʠʚʦʜ ʥʝ ʛʦʪʦʚ ʢ ʧʫʩʢʫ. 

1 ʈɸɹ  
ʈɸɿʈɽʐ 

1 ʇʨʠʥʷʪ ʚʥʝʰʥʠʡ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ. 
0 ɺʥʝʰʥʠʡ ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʦʪʩʫʪʩʪʚʫʝʪ. 

2 ɿɸʇʋʑɽʅ 1 ʇʨʠʚʦʜ ʧʦʣʫʯʠʣ ʢʦʤʘʥʜʫ ʧʫʩʢʘ. 
0 ʇʨʠʚʦʜ ʥʝ ʧʦʣʫʯʠʣ ʢʦʤʘʥʜʫ ʧʫʩʢʘ. 

3 ɺ ʈɸɹʆʊɽ 1 ʇʨʠʚʦʜ ʫʧʨʘʚʣʷʝʪ ʜʚʠʛʘʪʝʣʝʤ. 
0 ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

4 Aɺɸʈ ʆʉʊ 
(OFF2) 

1 ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF2. 
0 ʅʝʪ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF2. 

5 Aɺɸʈ ʆʉʊ 
(OFF3) 

1 ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF3 (ʦʩʪʘʥʦʚ ʩ ʟʘʜʘʥʥʳʤ 
ʟʘʤʝʜʣʝʥʠʝʤ). 

0 ʅʝʪ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF3. 
6 ɿɸʇʈɽʊ 

ʇʋʉʂɸ 
1 ɿʘʧʨʝʪ ʧʫʩʢʘ. 
0 ʅʝʪ ʟʘʧʨʝʪʘ ʧʫʩʢʘ. 

7 ʇʈɽɼʋʇʈ 
ɽɾɼɽʅʀɽ 

1 ʀʤʝʝʪʩʷ ʘʢʪʠʚʥʳʡ ʩʠʛʥʘʣ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. ʉʤ. ʛʣʘʚʫ 
ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ.  

0 ʅʝʪ ʘʢʪʠʚʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. 
8 ʈɸɹʆʊɸ  

ʇʆ EXT2 
1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
0 ɺʢʣʶʯʝʥʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʪ EXT1. 

9 ʄɽʉʊʅ 
ʋʇʈ FBA 

1 ɸʢʪʠʚʥʦ ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʰʠʥʝ Fieldbus. 
0 ʄʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʰʠʥʝ Fieldbus ʥʝ ʘʢʪʠʚʥʦ. 

10 ʆʊʂɸɿ 1 ʀʤʝʝʪʩʷ ʘʢʪʠʚʥʳʡ ʩʠʛʥʘʣ ʦʪʢʘʟʘ. ʉʤ. ʛʣʘʚʫ ʇʦʠʩʢ ʠ 
ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ.  

0 ʅʝʪ ʘʢʪʠʚʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪʢʘʟʘ. 
11 ʄɽʉʊʅ 

ʋʇʈ ʇɸʅ 
1 ɺʢʣʶʯʝʥʦ ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʪ. ʝ. ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʚʦʜʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʂ ʠʣʠ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ. 
0 ʈʝʞʠʤ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʘʢʪʠʚʝʥ. 

12 ɹɽɿ  
ʆʐʀɹʂʀ 

1 ʅʝʪ ʘʢʪʠʚʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪʢʘʟʘ. 
0 ʀʤʝʝʪʩʷ ʘʢʪʠʚʥʳʡ ʩʠʛʥʘʣ ʦʪʢʘʟʘ. ʉʤ. ʛʣʘʚʫ ʇʦʠʩʢ ʠ 

ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 
13 ï 15 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 
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 ̄  ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 06.02 ʉʃʆɺʆ  
ʉʆʉʊʆʗʅʀʗ2 

ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ 2 1 = 1 

 ɹʠʪ ʅʘʟʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ  

0 Aʂʊʀɺʅ ʇʋʉʂ 1 ʇʦʜʘʥʘ ʢʦʤʘʥʜʘ ʧʫʩʢʘ ʧʨʠʚʦʜʘ. 
0 ʂʦʤʘʥʜʘ ʧʫʩʢʘ ʧʨʠʚʦʜʘ ʥʝ ʧʦʜʘʥʘ. 

1 Aʂʊʀɺʅ ʇʋʉʂ 1 ʇʦʜʘʥʘ ʢʦʤʘʥʜʘ ʦʩʪʘʥʦʚʘ ʧʨʠʚʦʜʘ. 
0 ʂʦʤʘʥʜʘ ʦʩʪʘʥʦʚʘ ʧʨʠʚʦʜʘ ʥʝ ʧʦʜʘʥʘ. 

2 ɻʆʊʆɺʅʆʉʊʔ 1 ʇʨʠʚʦʜ ʛʦʪʦʚ ʢ ʨʘʙʦʪʝ: ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ 
ʚʢʣʶʯʝʥ, ʥʝʪ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ 
ʦʩʪʘʥʦʚʘ ʚʳʢʣʶʯʝʥ, ʥʝʪ ʟʘʧʨʝʪʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ. 

0 ʅʝ ʛʦʪʦʚ ʢ ʨʘʙʦʪʝ 
3 ʄʆɼʋʃʗʎʀʗ 1 ʄʦʜʫʣʷʮʠʷ: ʚʳʧʦʣʥʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʟʠʩʪʦʨʘʤʠ 

IGBT, ʪ. ʝ.  
ʧʨʠʚʦʜ ʈɸɹʆʊɸɽʊ. 

0 ʅʝʪ ʤʦʜʫʣʷʮʠʠ: ʋʧʨʘʚʣʝʥʠʝ ʪʨʘʥʟʠʩʪʦʨʘʤʠ IGBT ʥʝ 
ʚʳʧʦʣʥʷʝʪʩʷ. 

4 ʈɸɹʆʊɸ ʇʆ 
ɿɸɼɸʅ 

1 ʅʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʨʘʟʨʝʰʝʥ. ɺʨʘʱʝʥʠʝ. 
ʇʨʠʚʦʜ ʚʳʧʦʣʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʟʘʜʘʥʠʝ. 

0 ʈʝʞʠʤ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʟʘʧʨʝʱʝʥ, ʧʨʠʚʦʜ ʥʝ 
ʚʳʧʦʣʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʟʘʜʘʥʠʝ (ʥʘʧʨʠʤʝʨ, 
ʧʨʠʚʦʜ ʚʳʧʦʣʥʷʝʪ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ). 

5 ʊʆʃʏʆʂ* 1 ɺʢʣʶʯʝʥʘ ʪʦʣʯʢʦʚʘʷ ʬʫʥʢʮʠʷ 1 ʠʣʠ 2. 
0 ʊʦʣʯʢʦʚʘʷ ʬʫʥʢʮʠʷ ʚʳʢʣʶʯʝʥʘ. 

6 OFF1 1 ɸʢʪʠʚʠʟʠʨʦʚʘʥ ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF1. 
0 ʅʝʪ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF1. 

7 ʄɸʉʂʀʈ 
ɿɸʇʈɽʊɸ 

1 ɸʢʪʠʚʠʨʦʚʘʥ ʤʘʩʢʠʨʫʝʤʳʡ (ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.12 
ʀʉʊ ɿɸʇʈɽʊ ʇʋʉʂ) ʟʘʧʨʝʪ ʧʫʩʢʘ. 

0 ʅʝʪ ʟʘʧʨʝʪʘ ʧʫʩʢʘ (ʤʘʩʢʠʨʫʝʤʦʛʦ) 
8 ʅɽʊ ʄɸʉʂ 

ɿɸʇʈɽʊɸ 
1 ɸʢʪʠʚʠʨʦʚʘʥ ʥʝʤʘʩʢʠʨʫʝʤʳʡ ʟʘʧʨʝʪ ʧʫʩʢʘ. 
0 ʅʝʪ ʟʘʧʨʝʪʘ ʧʫʩʢʘ (ʥʝʤʘʩʢʠʨʫʝʤʦʛʦ) 

9 ʈɽʃɽ  
ɿɸʈʗɼʂʀ  
ɺʂʃ 

1 ʂʦʥʪʘʢʪ ʟʘʨʷʜʥʦʛʦ ʨʝʣʝ ʟʘʤʢʥʫʪ. 
0 ʂʦʥʪʘʢʪ ʟʘʨʷʜʥʦʛʦ ʨʝʣʝ ʨʘʟʦʤʢʥʫʪ. 

10 Aʂʊʀɺʅ STO 1 ʌʫʥʢʮʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 
ʘʢʪʠʚʥʘ. ʉʤ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 46.07 ʅɽʊ ʉʀɻʅ STO.  

0 ʌʫʥʢʮʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʝ 
ʘʢʪʠʚʥʘ. 

11 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
12 ʋʩʢ/ʪʦʨʤ ʚ 0 1 ɺʭʦʜ ʛʝʥʝʨʘʪʦʨʘ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦ 

ʦʙʥʫʣʝʥ. 
0 ʅʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ. 
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13 ʋʩʢ/ʪʦʨʤ 
ʦʪʤʝʥ 

1 ʌʠʢʩʠʨʫʝʪʩʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʛʝʥʝʨʘʪʦʨʘ 
ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ. 

0 ʅʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ. 
14 ʋʩʢ/ʪʦʨʤ ʚ 0 95 ɺʳʭʦʜ ʛʝʥʝʨʘʪʦʨʘ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʦʙʥʫʣʝʥ. 
0 ʅʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ. 

15 ɺʂʃ DATA  
LOGGER 

1 ʈʝʛʠʩʪʨʘʪʦʨ ʜʘʥʥʳʭ ʧʨʠʚʦʜʘ ʚʢʣʶʯʝʥ, ʥʦ ʥʝ ʙʳʣ 
ʟʘʧʫʱʝʥ. 

0 ʈʝʛʠʩʪʨʘʪʦʨ ʜʘʥʥʳʭ ʧʨʠʚʦʜʘ ʚʳʢʣʶʯʝʥ, ʣʠʙʦ ʝʛʦ 
ʧʦʩʣʝʧʫʩʢʦʚʦʝ  
ʚʨʝʤʷ ʝʱʝ ʥʝ ʠʩʪʝʢʣʦ. ʉʤ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
DriveStudio. 

* ɿʘʜʘʥ ʚʩʪʨʦʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ ʠ ʨʝʚʠʟʠʠ. 

 
 ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 06.03 ʉʃʆɺʆ ʉʆʉʊ  
ʉʂʆʈ 

ɹʠʪʅʘʟʚʘʥʠʝ 

0ʌɸʂʊ ʉʂʆʈ 
ʆʊʈʀʎ 
1ʅʋʃɽɺɸʗ  
ʉʂʆʈʆʉʊ 
2ɺʓʐɽ  
ʇʈɽɼɽʃɸ 
3ʉʂʆʈ  
ɼʆʉʊʀɻ- 
ʅʋʊɸ 
4Aʂʊʀɺʅ  

ɹɸʃ 

ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. 
 ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

  1 ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʘʷ. 

ʔ 
1 ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʦʩʪʠʛʣʘ ʥʫʣʝʚʦʛʦ ʧʨʝʜʝʣʘ ( 

22.05 ʆɻʈ ʅʋʃ ʉʂʆʈʆʉʊʀ). 

 1 ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʝʚʳʩʠʣʘ ʟʘʜʘʥʥʳʡ ʧʨʝʜʝʣ 
22.07 ʆɻʈ ʇʈɽɺʓʐ ʉʂʆʈ) 

 1 ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʟʘʜʘʥʥʦʡ 
ʩʢʦʨʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ 
ʧʘʨʘʤʝʪʨʦʤ 26.07 ʉʂʆʈʆʉʊʀ. 

 1 ɺʢʣʶʯʝʥʘ ʙʘʣʘʥʩʠʨʦʚʢʘ ʚʳʭʦʜʘ ʢʦʥʪʨʦʣʣʝʨʘ ʩʢʦʨ 
ʚʢʣʶʯʝʥʥʳʭ ʬʫʥʢʮʠʷʭ ʦʩʪʘʥʦʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦ 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

 1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

  1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʨʦʚʘʥʦ 

 

1 = 1 

ʧʘʨʘʤʝʪʨ  

 
(ʧʘʨʘʤʝʪʨ  

ʶ 
ʥʘʭʦʜʠʪʩʷ  
ʆʂʅʆ  

ʦʩʪʠ ʧʨʠ 
ʤʝʥʪʘ. 
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5Aʂʊʀɺʅ  
ʅɸʉʊʈ ʇʀ 
6ɿɸʇʈʆʉ  
ʅɸʉʊʈ ʇʀ 
7ʅɸʉʊʈ ʇʀ 
ɺʓʇʆʃʅ 
8 ï 
15ɿʘʨʝʟʝʨʚʠ 

 06.05 ʉʃʆɺʆ ʇʈɽɼɽʃʆɺ ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʝʣʦʚ 1. 1 = 1 
ɹʠʪ ʅʘʟʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

0 ʆɻʈɸʅʀʏ 
ʄʆʄɽʅʊɸ 

1 ʄʦʤʝʥʪ ʧʨʠʚʦʜʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 
ʜʚʠʛʘʪʝʣʝʤ (ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ, ʧʨʠ 
ʧʦʚʳʰʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ, ʧʨʠ ʧʝʨʝʛʨʫʟʢʝ ʧʦ ʪʦʢʫ, ʧʨʠ 
ʢʦʥʪʨʦʣʝ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ʠʣʠ ʢʦʥʪʨʦʣʝ ʦʧʨʦʢʠʜʳʚʘʥʠʷ 
ʜʚʠʛʘʪʝʣʷ) ʣʠʙʦ ʧʘʨʘʤʝʪʨʦʤ 20.06 MAX ʄʆʄɽʅʊ ʠʣʠ 
20.07 MIN ʄʆʄɽʅʊ. 

1 MIN ʇʈɽɼ 
ʄʆʄɽʅʊɸ 

1 ɺʢʣʶʯʝʥ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣ ʤʦʤʝʥʪʘ ʥʘ ʚʳʭʦʜʝ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. ʇʨʝʜʝʣ ʟʘʜʘʝʪʩʷ ʚ ʧʘʨʘʤʝʪʨʝ 28.10 
MIN ʄʆʄ ʋʇʈʆ ʉʂʆʈ. 

2 MAX ʇʈɽɼ 
ʄʆʄɽʅʊɸ 

1 ɺʢʣʶʯʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣ ʤʦʤʝʥʪʘ ʥʘ ʚʳʭʦʜʝ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. ʇʨʝʜʝʣ ʟʘʜʘʝʪʩʷ ʚ ʧʘʨʘʤʝʪʨʝ 28.11 
MAX ʄʆʄ ʋʇʈ ʉʂʆʈ. 

3 MAX ɿɸɼ  
ʄʆʄɽʅʊɸ 

1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

4 MIN ɿɸɼ  
ʄʆʄɽʅʊɸ 

1 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

5 MAX ʇʈɽɼ 
ʄʆʄɽʅʊɸ 

1 ɺʩʣʝʜʩʪʚʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʝʜʝʣʘ ʩʢʦʨʦʩʪʠ 20.01 ʄɸʍ 
ʉʂʆʈʆʉʊʔ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ ʤʦʤʝʥʪʘ 
ʦʛʨʘʥʠʯʝʥʦ ʩʠʩʪʝʤʦʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʙʨʦʩʢʦʚ.  

6 MIN ʇʈɽɼ 
ʄʆʄɽʅʊɸ 

1 ɺʩʣʝʜʩʪʚʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʨʝʜʝʣʘ ʩʢʦʨʦʩʪʠ 20.02 ʄIN 
ʉʂʆʈʆʉʊʔ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ ʤʦʤʝʥʪʘ 
ʦʛʨʘʥʠʯʝʥʦ ʩʠʩʪʝʤʦʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʙʨʦʩʢʦʚ.  

7 ï 15 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 
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 ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 06.07 ʉʆʉʊ 
ʆɻʈɸʅʀʏ  

ʄʆʄ 

ɹʠʪʅʘʟʚʘʥʠʝ 

0ʅɽɼʆʅɸ- 
ʇʈʗɾɽʅʀɽ 
1ʇɽʈɽʅɸ- 
ʇʈʗɾɽʅʀɽ 

2MIN  
ʄʆʄɽʅʊ 
3MAX  
ʄʆʄɽʅʊ 
4ʇʈɽɼɽʃ  
ʇʆ ʊʆʂʋ 
5ʇʈɽɼɽʃ  
ʋɻʃɸ ʅɸɻʈ 

6ʇʈɽɼ ʄʆʄ 
ɼɺʀɻɸʊ 
7ɿʘʨʝʟʝʨʚʠ 
8ʊɽʈʄʆɿɸ- 

ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘ ʤʦʤʝʥʪʘ 

 ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

 1 ʇʦʥʠʞʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

 1 ʉʣʠʰʢʦʤ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ 

 1 ɺʢʣʶʯʝʥ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣ ʟʘʜʘʥʠʷ ʤʦʤʝʥʪʘ.  
ʟʘʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 20.07 MIN ʄʆʄɽʅʊ. * 

 1 ɺʢʣʶʯʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣ ʟʘʜʘʥʠʷ ʤʦʤʝʥʪʘ.  
ʟʘʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 20.06 MAX ʄʆʄɽʅʊ. * 

 1 ʊʦʢ ʠʥʚʝʨʪʦʨʘ ʦʛʨʘʥʠʯʝʥ ʧʨʝʜʝʣʦʤ. ʇʨʝʜʝʣ ʦʧʨʝʜ 
ʙʠʪʘʤʠ 8 ï 11. 

 1 ʊʦʣʴʢʦ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ: 
ʧʨʝʜʝʣʴʥʳʡ ʫʛʦʣ ʥʘʛʨʫʟʢʠ, ʪ. ʝ. ʜʚʠʛʘʪʝʣʴ ʥʝ ʤʦʞʝʪ 
ʙʦʣʴʰʠʡ ʤʦʤʝʥʪ. 

  1 ʊʦʣʴʢʦ ʜʣʷ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ: ʜʦʩʪʠʛʥʫʪ ʧʨ 
ʜʳʚʘʥʠʷ, ʪ. ʝ. ʜʚʠʛʘʪʝʣʴ ʥʝ ʤʦʞʝʪʩʦʟʜʘʚʘʪʴ ʙʦʣʴʰ 

ʨʦʚʘʥʦ 

 1 ɹʠʪ 4 = 0: ɺʭʦʜʥʦʡ ʪʦʢ ʦʛʨʘʥʠʯʝʥ ʬʫʥʢʮʠʝʡ ʟʘʱʠʪʳ 
ʧʝʨʝʛʨʝʚʘ. ɹʠʪ 4 = 1: ɺʳʭʦʜʥʦʡ ʪʦʢ ʦʛʨʘʥʠʯʝʥ ʬʫʥ 
ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʛʨʝʚʘ. 

  1 ɺʳʭʦʜʥʦʡ ʪʦʢ ʠʥʚʝʨʪʦʨʘ ʦʛʨʘʥʠʯʝʥ ʧʨʝʜʝʣʦʤ. ** 

 1 ɼʦʩʪʠʛʥʫʪ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ, ʟʘʜʘʥʥ 
ʧʘʨʘʤʝʪʨʦʤ 20.05 MAX ʊʆʂ. ** 

ʨʦʚʘʥʦ 

 
ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʘʢʪʠʚʥʳʤ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʙʠʪʦʚ 0 ï 3. ʜʝʣ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʝʚʳʰʝʥ 
ʧʝʨʚʳʤ. 
ʪ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʙʠʪʦʚ 9 ï ʚʘʝʪ ʧʨʝʜʝʣ, ʢʦʪʦʨʳʡ ʙʳʣ 
ʧʨʝʚʳʰʝʥ ʧʝʨʚʳʤ. 

 

1 = 1 

 *  ʪʦʢʘ. * 

ʇʨʝʜʝʣ  

ʇʨʝʜʝʣ 

ʝʣʷʝʪʩʷ  

ɼʦʩʪʠʛʥʫʪ  
ʩʦʟʜʘʚʘʪʴ  

ʝʜʝʣ 
ʦʧʨʦʢʠ- 
ʠʡ 
ʤʦʤʝʥʪ. 

 ʦʪ  
ʢʮʠʝʡ  

ʳʡ  

ʂʘʢ 
ʧʨʘʚʠʣʦ,  

11. ʂʘʢ  



210   ʇʘʨʘʤʝʪʨʳ 

 

ʑʀʊɸ 

9ʄɸʂʉ ʊʆʂ 
I2 

10ʇʈɽɼɽʃ  
ʇʆ ʊʆʂʋ 
11 ï 
15ɿʘʨʝʟʝʨʚʠ 
* ɺ ʢʘʞʜʳʡ 
ʤʦʤʝʥʪ ʙʠʪ 
ʫʢʘʟʳʚʘʝʪ 
ʧʨʝ ** ɺ 
ʢʘʞʜʳʡ 
ʤʦʤʝʥ 
ʧʨʘʚʠʣʦ, ʙʠʪ 
ʫʢʘʟʳ 

06.14 ʉʆʉʊ ʂʆʅʊʈʆʃʗ ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʪʨʦʣʷ. ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ 1 = 1 ʧʘʨʘʤʝʪʨʦʚ 33 ʂʆʅʊʈʆʃʔ 
ɹʠʪ ʅʘʟʚʘʥʠʝ ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

0 ʆʊʉʃɽɾ  
ʉʆʉʊ  
ʌʋʅʂ1 

1 ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ 1 ʘʢʪʠʚʥʘ (ʥʠʞʝ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʠʣʠ 
ʚʳʰʝ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ). 

1 ʆʊʉʃɽɾ  
ʉʆʉʊ  
ʌʋʅʂ2 

1 ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ 2 ʘʢʪʠʚʥʘ (ʥʠʞʝ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʠʣʠ 
ʚʳʰʝ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ). 

2 ʆʊʉʃɽɾ  
ʉʆʉʊ  
ʌʋʅʂ3 

1 ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ 3 ʘʢʪʠʚʥʘ (ʥʠʞʝ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʠʣʠ 
ʚʳʰʝ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ). 

3 ï 15 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 
 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 
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08  

08  
ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ ʀ  
ʆʊʂAɿʓ 

ʉʠʛʥʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷʭ 
ʠ ʦʪʢʘʟʘʭ.  

08.01 Aʂʊʀɺʅɸʗ 
ɸɺɸʈʀʗ 

ʂʦʜ ʧʦʩʣʝʜʥʝʛʦ (ʜʝʡʩʪʚʫʶʱʝʛʦ) ʦʪʢʘʟʘ. 1 = 1 

08.02 ʇʆʉʃɽɼʅʗʗ 
ɸɺɸʈʀʗ 

ʂʦʜ ʧʨʝʜʧʦʩʣʝʜʥʝʛʦ ʦʪʢʘʟʘ. 1 = 1 

08.03 ɺʈ ɸɺɸʈ  
ʉʊɸʈʐɽɽ 

ɺʨʝʤʷ ʬʠʢʩʘʮʠʠ ʦʪʢʘʟʘ (ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʠʣʠ ʚʨʝʤʷ ʩ 
ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ) ʚ ʬʦʨʤʘʪʝ ʜʜ.ʤʤ.ʛʛ (= ʜʝʥʴ, 
ʤʝʩʷʮ, ʛʦʜ). 

1 = 1 

08.04 ɺʈ ɸɺɸʈ 
ʄʃɸɼʐɽɽ 

ɺʨʝʤʷ ʬʠʢʩʘʮʠʠ ʦʪʢʘʟʘ (ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʠʣʠ ʚʨʝʤʷ ʩ 
ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ) ʚ ʬʦʨʤʘʪʝ ʯʯ.ʤʤ.ʩʩ (= ʯʘʩʳ, 
ʤʠʥʫʪʳ, ʩʝʢʫʥʜʳ). 

1 = 1 

08.05 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 1 ʉʣʦʚʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 1. ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʠ ʤʝʨʳ ʧʦ 1 = 1 
ʫʩʪʨʘʥʝʥʠʶ ʩʤ. ʚ ʛʣʘʚʝ ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

ɹʠʪ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 
0 ʅɽʊ ʊʆʈʄʆɿʅ ʄʆʄɽʅʊA 
1 ʊʆʈʄʆɿ ʅɽ ʅɸʃʆɾʀʃʉʗ 
2 ʊʆʈʄʆɿ ʅɽ ʆʊʇʋʉʊʀʃʉʗ 
3 Aʂʊʀɺɽʅ ɺʍʆɼ STO 
4 ʀɿʄɽʅɽʅ ʈɽɾʀʄ STO 
5 ʇɽʈɽɻʈɽɺ ɼɺʀɻAʊɽʃʗ 
6 AɺAʈʀʁʅ ʆʊʂʃʖʏɽʅʀɽ 
7 ʈAɿʈɽʐɽʅʀɽ ʈAɹʆʊʓ 
8 ʀɼɽʅʊʀʌʀʂɸʎ ʇʈʆɻʆʅ 
9 ɸɺɸʈʀʁʅʓʁ ʆʉʊɸʅʆɺ 
10 ʆʇʈɽɼɽʃɽʅʀɽ ʇʆʃʆɾɽʅʀʗ 
11 ʇɽʈɽɻʈɽɺ ʊʆʈʄ ʈɽɿʀʉʊ 
12 ʇɽʈɽɻʈɽɺ ʊʆʈʄ IGBT  
13 ʇɽʈɽɻʈɽɺ ʇʈʀɺʆɼɸ  
14 ʇɽʈɽɻʈɽɺ ɺʉʊʈ ʇʃAʊ 
15 ʇɽʈɽɻʈɽɺ ʇʈɽʈʓɺAʊɽʃʗ 
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 ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 08.06 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 
2 

ɹʠʪʇʨʝʜʫʧʨʝ 
0ʇɽʈɽɻʈɽɺ 
1ʆɹʈʓɺ ʉ 
2ʇʆʊɽʈʗ ʇ 

3ʆʐʀɹʂA  
4ɿʘʨʝʟʝʨʚʠ 
5ʅɽʊ ɼɸʅ 
6ʆʐʀɹʂA  
7ʆʐʀɹʂA  
8ʆʐʀɹʂA  
9ʆʐʀɹʂA  
10ʆʐʀɹʂA  
11ʆʐʀɹʂA 

12ʕʄʋʃʗʎ  
13ʕʄʋʃʗʎ  
14ʆʐʀɹʂA A 
15ʆɹʈʓɺ ʕ 

ʉʣʦʚʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 2 ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʠ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ 
ʩʤ. ʚ ʛʣʘʚʝ ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

 

1 = 1 

 

ʞʜʝʥʠʝ 
 IGBT  ʇʈʀɺʆɼ A 
ɺʗɿʀ 

  ʇʆ  FBA 
A ʅɽʃʀ 

  ʋʇʈ A ɺʃ 
ɺʍʆɼɸ  AI 
ʨʦʚʘʥʦ 
ʅʓʍ 

  ɼɺʀɻɸʊ 
ʕʅʂʆɼɽʈ A 1 
ʕʅʂʆɼɽʈ A 2 
ʉʆʍʈ 

  ʇʆɿʀʎʀʀ  1 
ʉʆʍʈ 

  ʇʆɿʀʎʀʀ  2 
ʕʄʋʃ 

  ʕʅʂʆɼɽʈ A 
ʀɿʄɽʈ 

  ʊɽʄʇ  FEN 
ʕʅʂʆɼɽʈ A MAX 
ʕʅʂʆɼɽʈ A MIN 
ɺʊʆʅ A ʉʊ 

  ʈɽɿʆʃ 
ʅʂʆɼɽʈ A 1 
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08.07 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 3 ʉʣʦʚʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 3 ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʠ 
ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʩʤ. ʚ ʛʣʘʚʝ ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ 
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

ɹʠʪ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 
0 ʆɹʈʓɺ ʕʅʂʆɼɽʈA 2 
1 ʆʐʀɹʂA ʉɺʗɿʀ D2D 
2 ʇɽʈɽʇʆʃʅ ɹʋʌɽʈA D2D 
3 ʆʐʀɹʂA ʉɺʗɿʀ PS 
4 ʆʐʀɹʂA ʇʈʀ ɺʆʉʉʊAʅ 
5 ʂAʃʀɹʈʆɺʂA ɼAʊʏ ʊʆʂA 
6 ɸɺʊʆʌɸɿʀʈʆɺʂɸ 
7 ɿɸʄʓʂɸʅʀɽ ʅɸ ɿɽʄʃʖ 
8 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 
9 ʆʐʀɹʂA ʇAʈAʄ ɼɺʀɻAʊ 
10 ʆʐʀɹʂA ʂʆʅʌʀɻ D2D 
11 ï 
14 

ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

15 ʆɹʈʓɺ ʆɹʈ ʉɺʗɿʀ 
 

1 = 1 

 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

08.08 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 4 

ʇʨʝʜʫʧʨʝ 
ʆɹʈʓɺ ʉ 
ɿʘʨʝʟʝʨʚʠ 
DC ʅɽ ɿɸ 
ʆʐ ʅɸʉʊ 

11 ï 15 ɿʘʨʝʟʝʨʚʠ 

ʉʣʦʚʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 4 ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʠ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ 
ʩʤ. ʚ ʛʣʘʚʝ ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

 

1 = 1 

 

08.09 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 5 

 ɹʠʪ ʇʨʝʜʫʧʨʝ 
 0 ï 15 ɿʘʨʝʟʝʨʚʠ 

ʉʣʦʚʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 5 ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʠ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʩʤ. 
ʚ ʛʣʘʚʝ ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

 

1 = 1 

 

ʞʜʝʥʠʝ 
ɺʗɿʀ 

  ʉ   ʆʇʎʀɽʁ 
ʨʦʚʘʥʦ 
ʈʗɼʀʃʆʉʔ 
ʈ 

  ʉʂʆʈ 
ʨʦʚʘʥʦ 

ʞʜʝʥʠʝ 
ʨʦʚʘʥʦ 

ɹʠʪ 
0 
1  ï  8 
9 
10 
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08.10 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 6 ʉʣʦʚʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 6 ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʠ 
ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʩʤ. ʚ ʛʣʘʚʝ ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

ɹʠʪ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 
0 ï 1 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 
2 ʂʆʅʌʀɻ ʈɽɾʀʄɸ ʇʆʅʀɾ U 
3 ï 15 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

 

1 = 1 

 

09 
 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

09.10 ɺɽʈʉ ɺʉʊʈ 
ʃʆɻʀʂʀ 

ʆʪʦʙʨʘʞʘʝʪ ʪʠʧ ʣʦʛʠʢʠ ʠʥʪʝʨʬʝʡʩʘ ʙʣʦʢʘ ʧʠʪʘʥʠʷ. 1 = 1 

09.20 ʆʇʎʀʗ ɺ SLOT1 ʆʪʦʙʨʘʞʘʝʪ ʪʠʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʚ ʩʣʦʪʝ 1. 
(0) ʅɽʊ ʆʇʎʀʁ, (1) ʅɽʊ ʉɺʗɿʀ, (2) ʅɽʀɿɺɽʉʊʅ,  
(3) FEN-01, (4) FEN-11, (5) FEN-21, (6) FIO-01, (7) FIO-11,  
(8) FPBA-01, (9) FPBA-02, (10) FCAN-01, (11) FDNA-01,  
(12) FENA-01, (13) FENA-02, (14) FLON-01, (15) FRSA-00,  
(16) FMBA-01, (17) FFOA-01, (18) FFOA-02, (19) FSEN-01,  
(20) FEN-31, (21) FIO-21, (22) FSCA-01, (23) FSEA-21 

1 = 1 

09.21 ʆʇʎʀʗ ɺ SLOT2 ʆʪʦʙʨʘʞʘʝʪ ʪʠʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʚ ʩʣʦʪʝ 2. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 09.20 ʆʇʎʀʗ ɺ SLOT1. 

1 = 1 

09 ʀʅʌʆʈʄɸʎʀʗ ʆ  
ʉʀʉʊɽʄɽ 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʠʧʝ ʧʨʠʚʦʜʘ, ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʠ 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʧʮʠʷʭ.  

09.01 ʊʀʇ ʇʈʀɺʆɼɸ ʆʪʦʙʨʘʞʘʝʪ ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠʚʦʜʘ. 1 = 1 

09.02 ʄʆʑʅʆʉʊʔ 
ʇʈʀɺʆɼɸ 

ʆʪʦʙʨʘʞʘʝʪ ʪʠʧ ʠʥʚʝʨʪʦʨʘ ʧʨʠʚʦʜʘ. 
(0) UNCONFIGURED, (1) ACSM1-xxAx-02A5-4,  
(2) ACSM1-xxAx-03A0-4, (3) ACSM1-xxAx-04A0-4,  
(4) ACSM1-xxAx-05A0-4, (5) ACSM1-xxAx-07A0-4,  
(6) ACSM1-xxAx-09A5-4, (7) ACSM1-xxAx-012A-4,  
(8) ACSM1-xxAx-016A-4, (9) ACSM1-xxAx-024A-4,  
(10) ACSM1-xxAx-031A-4, (11) ACSM1-xxAx-040A-4,  
(12) ACSM1-xxAx-046A-4, (13) ACSM1-xxAx-060A-4,  
(14) ACSM1-xxAx-073A-4, (15) ACSM1-xxAx-090A-4, 

(20) ACSM1-xxAx-110A-4, (21) ACSM1-xxAx-135A-4,  
(22) ACSM1-xxAx-175A-4, (23) ACSM1-xxAx-210A-4,  
(24) ACSM1-xxCx-024A-4, (25) ACSM1-xxCx-031A-4, 

(26) ACSM1-xxCx-040A-4, (27) ACSM1-xxCx-046A-4,  
(28) ACSM1-xxCx-060A-4, (29) ACSM1-xxCx-073A-4,  
(30) ACSM1-xxCx-090A-4 

1 = 1 

09.03 ʅɸɿɺɸʅʀɽ ʇʆ ʆʪʦʙʨʘʞʘʝʪ ʥʘʟʚʘʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ, ʥʘʧʨʠʤʝʨ UMFI. 1 = 1 

09.04 ɺɽʈʉʀʗ ʇʆ ʆʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʧʨʠʚʦʜʘ, ʥʘʧʨʠʤʝʨ 
0x1510. 

1 = 1 

09.05 ʆɹʅʆɺʃɽʅʀɽ ʇʆ ʆʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʠʩʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ 
ʧʨʠʚʦʜʘ. 

1 = 1 
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09.22 ʆʇʎʀʗ ɺ SLOT3 ʆʪʦʙʨʘʞʘʝʪ ʪʠʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʚ ʩʣʦʪʝ 3. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 09.20 ʆʇʎʀʗ ɺ SLOT1. 

1 = 1 
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ɻʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 10 ï 99 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

10 
10 ʇʋʉʂ/ʉʊʆʇ ɺʳʙʦʨ ʠʩʪʦʯʥʠʢʦʚ ʧʫʩʢʘ/ʦʩʪʘʥʦʚʘ/ʥʘʧʨʘʚʣʝʥʠʷ, 

ʟʘʤʝʜʣʝʥʠʷ ʠ ʧʨʝʜʝʣʦʚ.  

10.01 ʌʋʅʂʎ ʇʋʉʂɸ 
ɺʅ1  

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʫʩʢʦʤ ʠ ʦʩʪʘʥʦʚʦʤ ʩ 
ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʛʦ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ EXT1. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

ʅʝ ʚʳʙʨʘʥ ʀʩʪʦʯʥʠʢ ʥʝ ʚʳʙʨʘʥ. 0 

ɺʭ 1 ʀʩʪʦʯʥʠʢ ʢʦʤʘʥʜ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ ʚʳʙʠʨʘʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.02 ʀʉʊ1 ʇʋʉʂɸ ɺʅ1. 
ʋʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ/ ʦʩʪʘʥʦʚʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 
ʦʙʨʘʟʦʤ: 

1 

ʇʘʨʘʤʝʪʨ 10.02 ʂʦʤʘʥʜʘ  
0 -> 1 ʇʫʩʢ 
1 -> 0 ʉʪʦʧ 

 
3-ʧʨʦʚʦʜʥ ʀʩʪʦʯʥʠʢ ʢʦʤʘʥʜ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ ʚʳʙʠʨʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ 10.02 ʀʉʊ1 ʇʋʉʂɸ ɺʅ1 ʠ 10.03 
ʀʉʊ2 ʇʋʉʂɸ ɺʅ1. ʋʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ/ʦʩʪʘʥʦʚʦʤ 
ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

2 

ʇʘʨʘʤʝʪʨ 10.02 ʇʘʨʘʤʝʪʨ 10.03 ʂʦʤʘʥʜʘ  
0 -> 1 1 ʇʫʩʢ 
ʃʶʙʦʝ ʟʥʘʯʝʥʠʝ 1 -> 0 ʉʪʦʧ 
ʃʶʙʦʝ ʟʥʘʯʝʥʠʝ 0 ʉʪʦʧ 

 
FBA ʇʫʩʢ ʠ ʦʩʪʘʥʦʚ ʧʦ ʰʠʥʝ Fieldbus, ʠʩʪʦʯʥʠʢ ʚʳʙʠʨʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.13 ʀʉʊ ʂʆʄ ʉʃʆɺɸ FB. 
3 

D2D ʋʧʨʘʚʣʝʥʠʝ ʧʫʩʢʦʤ ʠ ʦʩʪʘʥʦʚʦʤ ʦʪ ʜʨʫʛʦʛʦ ʧʨʠʚʦʜʘ ʩ 
ʧʦʤʦʱʴʶ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ D2D. 

4 

IN1 F IN2R ʀʩʪʦʯʥʠʢ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 10.02 
ʀʉʊ1 ʇʋʉʂɸ ɺʅ1, ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʧʫʩʢʘ ʚʚʝʨʭ, ʘ 
ʠʩʪʦʯʥʠʢ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 10.03 
ʀʉʊ2 ʇʋʉʂɸ ɺʅ1, ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʧʫʩʢʘ ʚʥʠʟ. 

5 

ʇʘʨʘʤʝʪʨ 10.02 ʇʘʨʘʤʝʪʨ 10.03 ʂʦʤʘʥʜʘ  
0 0 ʉʪʦʧ 
1 0 ʇʫʩʢ ʚʚʝʨʭ 
0 1 ʇʫʩʢ ʚʥʠʟ 
1 1 ʉʪʦʧ 
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IN1S IN2DIR ʀʩʪʦʯʥʠʢ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 10.02  
ʀʉʊ1 ʇʋʉʂɸ ɺʅ1, ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʧʫʩʢʘ (0 = ʦʩʪʘʥʦʚ,  
1 ï ʧʫʩʢ), ʘ ʠʩʪʦʯʥʠʢ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʥʘʯʝʥʠʝʤ 
ʧʘʨʘʤʝʪʨʘ 10.03 ʀʉʊ2 ʇʋʉʂɸ ɺʅ1, ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ 
ʥʘʧʨʘʚʣʝʥʠʷ (0 = ʚʚʝʨʭ, 1 = ʚʥʠʟ). 

6 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

10.02 ʀʉʊ1 ʇʋʉʂɸ ɺʅ1 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ 1 ʚʥʝʰʥʝʛʦ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ 
EXT1 ʜʣʷ ʢʦʤʘʥʜ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ 10.01 ʌʋʅʂʎ ʇʋʉʂɸ ɺʅ1 ɺʭ 1 ʠ 3-
ʧʨʦʚʦʜʥ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

10.03 ʀʉʊ2 ʇʋʉʂɸ ɺʅ1 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ 2 ʚʥʝʰʥʝʛʦ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ 
EXT1 ʜʣʷ ʢʦʤʘʥʜ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 10.01 ʌʋʅʂʎ ʇʋʉʂɸ ɺʅ1 3-ʧʨʦʚʦʜʥ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

10.07 ʀʉʊ ʇʋʉʂɸ 
ʊʆʃʏʂ1 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

10.08 ʀʉʊ ʉɹʈʆʉ 
ɸɺɸʈʀʀ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

10.09 ʀʉʊ ʈɸɿʈ  
ʈɸɹʆʊʓ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

10.10 ʀʉʊ ɸɺɸʈ 
ʆʉʊɸʅ3 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

10.11 ʀʉʊ ɸɺɸʈ 
ʆʉʊɸʅ1 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF1. 0 = 
ʘʢʪʠʚʝʥ ʩʠʛʥʘʣ ʦʩʪʘʥʦʚʘ OFF1. ʇʨʠʚʦʜ 
ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷʩ ʟʘʜʘʥʥʳʤ ʚʨʝʤʝʥʝʤ ʟʘʤʝʜʣʝʥʠʷ. ʉʤ. 
ʨʘʟʜʝʣ ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ ʥʘ ʩʪʨ. 140. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  
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10.12 ʀʉʊ ɿɸʇʈɽʊ 
ʇʋʉʂ 

ɺʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ ʟʘʧʨʝʪʘ ʧʫʩʢʘ. ʌʫʥʢʮʠʷ ʟʘʧʨʝʪʘ ʧʫʩʢʘ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʝʨʝʟʘʧʫʩʢ ʧʨʠʚʦʜʘ (ʪ. ʝ. ʟʘʱʠʱʘʝʪ ʦʪ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ ʧʫʩʢʘ), ʝʩʣʠ: 
Å ʧʨʠʚʦʜ ʦʪʢʣʶʯʝʥ ʠʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠ ʩʠʛʥʘʣ ʦʪʢʘʟʘ 
ʩʙʨʦʰʝʥ; 

Å ʩʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʚʳʜʘʥ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʘʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʧʫʩʢʘ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 10.88 
ʀʉʊ ʈɸɿʈ ʈɸɹʆʊʓ; 

Å ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʩ ʤʝʩʪʥʦʛʦ ʥʘ 
ʜʠʩʪʘʥʮʠʦʥʥʳʡ. 

ɸʢʪʠʚʥʳʡ ʟʘʧʨʝʪ ʧʫʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʙʨʦʰʝʥ ʢʦʤʘʥʜʦʡ 
ʦʩʪʘʥʦʚʘ. 

 

 ɿʘʧʨʝʱʝʥʦ ɿʘʧʨʝʪ ʧʫʩʢʘ ʦʪʢʣʶʯʝʥ. 0 

 ʈʘʟʨʝʰʝʥʦ ɿʘʧʨʝʪ ʧʫʩʢʘ ʨʘʟʨʝʰʝʥ. 1 

10.13 ʀʉʊ ʂʆʄ ʉʃʆɺɸ 
FB 

ʇʨʠ ʚʳʙʦʨʝ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʰʠʥʝ Fieldbus (FBA) ʟʘʜʘʝʪ 
ʠʩʪʦʯʥʠʢ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʡ 
ʢʦʤʘʥʜʳ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ (ʩʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 10.01 
ʌʋʅʂʎ ʇʋʉʂɸ ɺʅ1). ʇʦ ʫʤʦʣʯʘʥʠʶ ʠʩʪʦʯʥʠʢʦʤ 
ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨ 02.12 Cʃ ʋʇʈɸɺʃ FBA. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

10.14 ʀʉʊ ʇʋʉʂ 
ʊʆʃʏʂ2 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

10.15 ʈɸɿʈɽʐ ʊʆʃʏʂ  
ʈɽɾ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

10.16 ʀʉʊ ʂʆʄ ʉʃʆɺ 
D2D 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʜʣʷ ʩʚʷʟʠ çʦʪ 
ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè. ʇʦ ʫʤʦʣʯʘʥʠʶ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ 
ʧʘʨʘʤʝʪʨ 02.17 Cʃ ʋʇʈ ɺɽɼʋʑ ʇʏ. 

 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

10.17 ʈɸɿʈɽʐɽʅʀɽ 
ʇʋʉʂɸ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

10.80 ʈɽɾ ʌ-ʎʀʀ 
ɿɸʄɽɼʃ 

ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʬʫʥʢʮʠʠ çɿʘʤʝʜʣʝʥʠʝè. 
ʇʨʠ ʘʢʪʠʚʥʦʡ ʢʦʤʘʥʜʝ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠʚʦʜ ʦʛʨʘʥʠʯʠʚʘʝʪ 
ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʦ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʧʘʨʘʤʝʪʨʦʤ 10.85 ʉʂʆʈ ɸʂʊ ɿɸʄɽɼʃ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ 
ʩʦʩʪʦʷʥʠʝʤ ʢʦʤʘʥʜʳ ʟʘʤʝʜʣʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʙʠʪʳ 0, 1 ʠ 2 ʩʠʛʥʘʣʘ 05.01 ʉʃ ʉʆʉʊ ʃʀʌʊɸ. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ 
ɿʘʤʝʜʣʝʥʠʝ ʥʘ ʩʪʨ. 121. 

 

 ʅɽ ɺʓɹʈɸʅ ʌʫʥʢʮʠʷ çɿʘʤʝʜʣʝʥʠʝè ʥʝ ʚʳʙʨʘʥʘ. 0 
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 ʆɼʅʆʉ ʋʇʈɸɺʃ ɺʳʙʨʘʥʘ ʬʫʥʢʮʠʷ çɿʘʤʝʜʣʝʥʠʝè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʦʜʥʦʩʠʛʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʤʝʜʣʝʥʠʝʤ. ʇʘʨʘʤʝʪʨ 
10.81 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʜʘʯʠ 
ʢʦʤʘʥʜʳ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʢʘʢ ʚʚʝʨʭ, ʪʘʢ ʠ ʚʥʠʟ. 

1 

 ɼɺʋʍʉ ʋʇʈɸɺʃ ɺʳʙʨʘʥʘ ʬʫʥʢʮʠʷ çɿʘʤʝʜʣʝʥʠʝè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʜʚʫʭʩʠʛʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʤʝʜʣʝʥʠʝʤ. ʇʘʨʘʤʝʪʨ 
10.81 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʜʘʯʠ 
ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ, ʘ ʧʘʨʘʤʝʪʨ 
10.82 ʀʉʊ ʂʆʄ ɿɸʄɽɼʃ1 ð ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʥʠʟ. 

2 

10.81 ʀʉʊ ʂʆʄ 
ɿɸʄɽɼʃ1 

ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʩʪʦʯʥʠʢ ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʚ 
ʩʣʫʯʘʝ ʦʜʥʦʟʠʛʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʤʝʜʣʝʥʠʝʤ. 
ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʪʘʢʞʝ ʘʢʪʠʚʠʨʫʝʪ ʢʦʤʘʥʜʫ ʥʘ 
ʟʘʤʝʜʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ, ʢʦʛʜʘ ʚʳʙʨʘʥʦ 
ʜʚʫʭʩʠʛʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʤʝʜʣʝʥʠʝʤ. 1 = ʅʝʪ 
ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ.  
0 = ʂʦʤʘʥʜʘ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʘʢʪʠʚʥʘ. 
ʇʨʠ ʘʢʪʠʚʥʦʡ ʢʦʤʘʥʜʝ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠʚʦʜ ʦʛʨʘʥʠʯʠʚʘʝʪ 
ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʦ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʧʘʨʘʤʝʪʨʦʤ 10.85 ʉʂʆʈ ɸʂʊ ɿɸʄɽɼʃ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

10.82 ʀʉʊ ʂʆʄ 
ɿɸʄɽɼʃ2 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʧʨʠ 
ʜʚʠʞʝʥʠʠ ʚʥʠʟ, ʢʦʛʜʘ ʟʘʜʘʥʦ ʜʚʫʭʩʠʛʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 
ʟʘʤʝʜʣʝʥʠʝʤ. 1 = ʅʝʪ ʢʦʤʘʥʜʳ ʥʘ ʟʘʤʝʜʣʝʥʠʝ. 0 = 
ʂʦʤʘʥʜʘ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʘʢʪʠʚʥʘ. 
ʇʨʠ ʘʢʪʠʚʥʦʡ ʢʦʤʘʥʜʝ ʟʘʤʝʜʣʝʥʠʷ ʧʨʠʚʦʜ ʦʛʨʘʥʠʯʠʚʘʝʪ 
ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʦ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʧʘʨʘʤʝʪʨʦʤ 10.85 ʉʂʆʈ ɸʂʊ ɿɸʄɽɼʃ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

10.85 ʉʂʆʈ ɸʂʊ 
ɿɸʄɽɼʃ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʘʢʪʠʚʥʦʡ ʢʦʤʘʥʜʝ ʥʘ 
ʟʘʤʝʜʣʝʥʠʝ. 
ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʳʤ. ʅʘʧʨʘʚʣʝʥʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʝʢʫʱʝʤʫ 
ʥʘʧʨʘʚʣʝʥʠʶ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. 

 

 0,00 ï 25,00 ʤ/ʩʝʢ ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʟʘʤʝʜʣʝʥʠʷ. 100 = 1 ʤ/ʩʝʢ 
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10.86 ʀʉʊ ʂʆʅʎ ɺɽʈʍɸ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʢʦʤʘʥʜʳ ʚʝʨʭʥʝʛʦ ʢʦʥʮʝʚʦʛʦ 
ʚʳʢʣʶʯʘʪʝʣʷ.  
1 = ʂʦʤʘʥʜʘ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʥʝ 
ʘʢʪʠʚʥʘ. 0 = ʂʦʤʘʥʜʘ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʚʝʨʭʥʝʛʦ 
ʵʪʘʞʘ ʘʢʪʠʚʥʘ.  
ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʥʦʨʤʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʦʥʪʘʢʪʳ 
ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʟʘʤʢʥʫʪʳ. ʂʦʛʜʘ ʢʦʤʘʥʜʘ 
ʘʢʪʠʚʥʘ, ʚʳʜʘʝʪʩʷ ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʧʨʠ 
ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ ʠ ʧʨʠʚʦʜ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 
ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 25.11 ɺʈɽʄʗ ɸɺɸʈ 
ʆʉʊ3. 
ɼʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʦʤʘʥʜʳ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʠʪ 3 ʩʠʛʥʘʣʘ 05.01 ʉʃ ʉʆʉʊ ʃʀʌʊɸ. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ 
ʂʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʥʘ ʩʪʨ. 123. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

10.87 ʀʉʊ ʂʆʅʎ ʅʀɿɸ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʢʦʤʘʥʜʳ ʥʠʞʥʝʛʦ ʢʦʥʮʝʚʦʛʦ 
ʚʳʢʣʶʯʘʪʝʣʷ.  
1 = ʂʦʤʘʥʜʘ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʥʠʞʥʝʛʦ ʵʪʘʞʘ ʥʝ 
ʘʢʪʠʚʥʘ. 0 = ʂʦʤʘʥʜʘ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʥʠʞʥʝʛʦ 
ʵʪʘʞʘ ʘʢʪʠʚʥʘ.  
ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʥʦʨʤʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʦʥʪʘʢʪʳ 
ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʟʘʤʢʥʫʪʳ. ʂʦʛʜʘ ʢʦʤʘʥʜʘ 
ʘʢʪʠʚʥʘ, ʚʳʜʘʝʪʩʷ ʩʠʛʥʘʣ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʧʨʠ 
ʜʚʠʞʝʥʠʠ ʚʥʠʟ ʠ ʧʨʠʚʦʜ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 
ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 25.11 ɺʈɽʄʗ ɸɺɸʈ 
ʆʉʊ3. 
ɼʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʦʤʘʥʜʳ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʠʪ 4 ʩʠʛʥʘʣʘ 05.01 ʉʃ ʉʆʉʊ ʃʀʌʊɸ. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ 
ʂʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʥʘ ʩʪʨ. 123. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

10.88 ʀʉʊ ʈɸɿʈ  
ʈɸɹʆʊʓ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʚʢʣʶʯʝʥʠʷ ʧʨʠʚʦʜʘ. 1 = 

ʈʘʙʦʪʘ ʨʘʟʨʝʰʝʥʘ ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʩʠʛʥʘʣʘ ʨʘʟʨʝʰʝʥʠʷ 

ʨʘʙʦʪʳ ʧʨʠʚʦʜ ʥʝ ʟʘʧʫʩʪʠʪʩʷ, ʘ ʝʩʣʠ ʦʥ ʫʞʝ ʟʘʧʫʱʝʥ ð 

ʪʦ ʦʩʪʘʥʦʚʠʪʩʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

10.89 ʀʉʊ ʈɽɾ 
ʕɺɸʂʋɸʎ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ 
ʵʚʘʢʫʘʮʠʠ. 1 = ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ ʚʢʣʶʯʝʥ. 0 = ʈʝʞʠʤ 
ʵʚʘʢʫʘʮʠʠ ʚʳʢʣʶʯʝʥ. ʈʝʞʠʤ ʵʚʘʢʫʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʜʦʩʪʘʚʢʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʵʪʘʞʥʫʶ ʧʣʦʱʘʜʢʫ ʧʨʠ 
ʦʪʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ 
ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ ʕʚʘʢʫʘʮʠʷ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʩʪʨ. 146. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  
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10.90 ʀʉʊ ɸɺʊʆ 
ʕɺɸʂʋɸʎ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʚʢʣʶʯʝʥʠʷ ʨʫʯʥʦʡ ʠʣʠ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʵʚʘʢʫʘʮʠʠ, ʢʦʛʜʘ ʘʢʪʠʚʝʥ ʨʝʞʠʤ 
ʵʚʘʢʫʘʮʠʠ. 1 = ɺʢʣʶʯʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʵʚʘʢʫʘʮʠʷ. 0 = 
ɺʢʣʶʯʝʥʘ ʨʫʯʥʘʷ ʵʚʘʢʫʘʮʠʷ. ʂʦʛʜʘ ʚʳʙʨʘʥʘ 
ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʵʚʘʢʫʘʮʠʷ, ʧʨʠʚʦʜ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ 
ʣʝʛʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʵʪʠʤ ʚʳʙʠʨʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʵʚʘʢʫʘʮʠʠ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

10.91 ʀʉʊ ɼʊʆ ʆʧʨʝʜʝʣʷʝʪ ʠʩʪʦʯʥʠʢ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ 
ʣʠʬʪʦʤ ʩʯʠʪʳʚʘʝʪ ʩʠʛʥʘʣ ʦʪ ʜʘʪʯʠʢʘ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ. 
ʉʠʛʥʘʣ ʘʢʪʠʚʠʨʫʝʪʩʷ, ʢʦʛʜʘ ʣʠʬʪ ʜʦʩʪʠʛʘʝʪ ʟʦʥʳ ʪʦʯʥʦʡ 
ʦʩʪʘʥʦʚʢʠ ʥʘ ʣʶʙʦʤ ʵʪʘʞʝ. 1 = ʃʠʬʪ ʚ ʟʦʥʝ ʪʦʯʥʦʡ 
ʦʩʪʘʥʦʚʢʠ. 0 = ʃʠʬʪ ʚʥʝ ʟʦʥʳ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

10.92 ʀʉʊ ʈɽɾ 
ʈɽɺʀɿʀʀ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ 
ʨʝʚʠʟʠʠ 1 = ʈʝʞʠʤ ʨʝʚʠʟʠʠ ʚʢʣʶʯʝʥ. 0 = ʈʝʞʠʤ ʨʝʚʠʟʠʠ 
ʦʪʢʣʶʯʝʥ. ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ ʪʘʢʞʝ 
ʟʘʜʝʡʩʪʚʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 10.93 ʀʉʊ ʈɽɺʀɿ ɺɺɽʈʍ ʠ 
10.94 ʀʉʊ ʈɽɺʀɿ ɺʅʀɿ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ 
ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ ʀʉʊ ʈɽɾ ʈɽɺʀɿʀʀ ʥʘ ʩʪʨ. 100. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

10.93 ʀʉʊ ʈɽɺʀɿ 
ɺɺɽʈʍ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʧʫʩʢʘ ʣʠʬʪʘ ʚʥʠʟ, ʢʦʛʜʘ ʨʝʞʠʤ 
ʨʝʚʠʟʠʠ ʚʳʙʨʘʥ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.92 ʀʉʊ ʈɽɾ 
ʈɽɺʀɿʀʀ. 1 = ʃʠʬʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʚʝʨʭ. 0 = ʃʠʬʪ ʥʝ 
ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʚʝʨʭ.  

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

10.94 ʀʉʊ ʈɽɺʀɿ ɺʅʀɿ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʧʫʩʢʘ ʣʠʬʪʘ ʚʥʠʟ, ʢʦʛʜʘ ʨʝʞʠʤ 
ʨʝʚʠʟʠʠ ʚʳʙʨʘʥ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.92 ʀʉʊ ʈɽɾ 
ʈɽɺʀɿʀʀ. 1 = ʃʠʬʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʠʟ. 0 = ʃʠʬʪ ʥʝ 
ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʠʟ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 

ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  
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 10.95 ʂʆʄɸʅ ʉʃʆɺʆ  
FB 

ɹʠʪʅʘʟʚʘʥʠʝ 

0ɿɸʇʋʉʂ  
ɺɺɽʈʍ 
1ɿɸʇʋʉʂ ɺ 

2ʀʉʉʃɽɼ ɿ 
ɺɺ 

3ʀʉʉʃɽɼ ɿ 
ɺʅ 

4ʀʉʊ ɿɸɼ  
ʉʂʆʈ1 
5ʀʉʊ ɿɸɼ  
ʉʂʆʈ2 
6ʀʉʊ ɿɸɼ  
ʉʂʆʈ3 
7ʈAɿʈɽʐɽ 
ʈAɹʆʊʓ 
8ʀʉʊ ʂʆʄ  
ɿɸʄɽɼʃ1 
9ʀʉʊ ʂʆʄ  

ʋʧʨʘʚʣʷʶʱʝʝ ʩʣʦʚʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʰʠʥʝ FIELDBUS. 

 ɿʥʘʯʝʥʠʝ ʀʥʬʦʨʤʘʮʠʷ 

 1 ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʧʫʩʢʘ ʚʚʝʨʭ. 
0 ʂʦʤʘʥʜʘ ʧʫʩʢʘ ʚʚʝʨʭ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʅʀɿ 1 ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʧʫʩʢʘ ʚʥʠʟ. 
0 ʂʦʤʘʥʜʘ ʧʫʩʢʘ ʚʥʠʟ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɸʇ  1 ʇʫʩʢ ʣʠʬʪʘ ʚʚʝʨʭ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 
0 ʇʫʩʢ ʣʠʬʪʘ ʚʚʝʨʭ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ ʦʪʢʣʶʯʝʥ. 

ɸʇ  1 ʇʫʩʢ ʣʠʬʪʘ ʚʥʠʟ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 
0 ʇʫʩʢ ʣʠʬʪʘ ʚʥʠʟ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ ʦʪʢʣʶʯʝʥ. 

 1 ɿʘʜʘʥ ʙʠʪ 1 ʩʢʦʨʦʩʪʠ. 
0 ɹʠʪ 1 ʩʢʦʨʦʩʪʠ ʥʝ ʟʘʜʘʥ. 

 1 ɿʘʜʘʥ ʙʠʪ 2 ʩʢʦʨʦʩʪʠ. 
0 ɹʠʪ 2 ʩʢʦʨʦʩʪʠ ʥʝ ʟʘʜʘʥ. 

 1 ɿʘʜʘʥ ʙʠʪ 3 ʩʢʦʨʦʩʪʠ. 
0 ɹʠʪ 3 ʩʢʦʨʦʩʪʠ ʥʝ ʟʘʜʘʥ. 

ʅʀɽ  1 ʉʠʛʥʘʣ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ ʘʢʪʠʚʝʥ. 
0 ʅʝʪ ʩʠʛʥʘʣʘ ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 1 ʅʝʪ ʢʦʤʘʥʜʳ ʟʘʤʝʜʣʝʥʠʷ. 
0 ʂʦʤʘʥʜʘ ʟʘʤʝʜʣʝʥʠʷ ʘʢʪʠʚʥʘ. 

 1 ʅʝʪ ʢʦʤʘʥʜʳ ʟʘʤʝʜʣʝʥʠʷ ʚʥʠʟ ʧʨʠʜʚʫʭʩʠʛʥʘʣʴ 
ʫʧʨʘʚʣʝʥʠʠ ʟʘʤʝʜʣʝʥʠʝʤ. 

0 ʂʦʤʘʥʜʘ ʟʘʤʝʜʣʝʥʠʷ ʚʥʠʟ ʧʨʠʜʚʫʭʩʠʛʥʘʣʴʥʦʤ 
ʫʧʨʘʚʣʝʥʠʠ ʟʘʤʝʜʣʝʥʠʝʤ ʘʢʪʠʚʥʘ. 

 1 ɺʢʣʶʯʝʥ ʩʠʛʥʘʣ ʩʙʨʦʩʘ ʦʪʢʘʟʘ. 
0 ʆʪʩʫʪʩʪʚʫʝʪ ʩʠʛʥʘʣ ʩʙʨʦʩʘ ʦʪʢʘʟʘ. 

ʟʫʝʪʩʷ 

 

ʥʦʤ   
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ɿɸʄɽɼʃ2 

10ʀʉʊ ʉɹʈ 
ʆʐʀɹʂʀ 

11 ï 15ʅʝ ʠʩʧʦʣʴ 

0x000 ï 0xFFFF  1 = 1 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

11 ʈɽɾʀʄ 
ʇʋʉʂ/ʉʊʆʇ 

ʅʘʩʪʨʦʡʢʠ ʧʫʩʢʘ, ʦʩʪʘʥʦʚʘ, ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʠ ʪ. ʧ.  

11.01 ʈɽɾʀʄ ʇʋʉʂɸ ɺʳʙʠʨʘʝʪ ʬʫʥʢʮʠʶ ʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʷ 
Å ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ 
ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 99.05 ʈɽɾʀʄ 
ʋʇʈ ɼɺʀɻɸʊ = ʉʢʘʣʷʨʥʦʝ. 

Å ʇʨʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʠ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ (ʟʥʘʯʝʥʠʷ 
ɹʳʩʪʨʳʡ ʠʣʠ ɿʘʜʘʥʥ ʚʨʝʤʷ) ʚʨʘʱʝʥʠʝ ʜʚʠʛʘʪʝʣʷ 
ʥʝʚʦʟʤʦʞʥʦ. 

Å ɼʣʷ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ ʜʦʣʞʝʥ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʫʩʢ. 
Å ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ ʚʨʝʤʷ 
ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 
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11  

ɹʳʩʪʨʳʡ ɹʳʩʪʨʦʝ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʜʦʣʞʥʦ 
ʚʳʙʠʨʘʪʴʩʷ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ 
ʤʦʤʝʥʪ ʪʨʦʛʘʥʠʷ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʨʠʚʦʜ ʥʘʤʘʛʥʠʯʠʚʘʝʪ 
ʜʚʠʛʘʪʝʣʴ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ. ɺʨʝʤʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʦʙʳʯʥʦ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,2 ʜʦ 2 ʩʝʢʫʥʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. 

0 

ɿʘʜʘʥʥ ʚʨʝʤʷ ʅʘʤʘʛʥʠʯʠʚʘʥʠʝ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʚʳʙʠʨʘʝʪʩʷ, 
ʝʩʣʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʙʳʩʪʨʦʝ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ (ʥʘʧʨʠʤʝʨ, 
ʝʩʣʠ ʜʚʠʛʘʪʝʣʴ ʜʦʣʞʝʥ ʟʘʧʫʩʢʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ 
ʩʥʷʪʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ). ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʠ 
ʪʘʢʞʝ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʛʚʦʟʤʦʞʥʳʡ ʤʦʤʝʥʪ 
ʪʨʦʛʘʥʠʷ, ʝʩʣʠ ʚʳʙʨʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʚʨʝʤʷ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ. ɺʨʝʤʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʟʘʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 11.02 ɺʈ ʅɸʄɸɻʅ 
ʇʆʉʊ ʊ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʇʨʠʚʦʜ ʟʘʧʫʩʪʠʪʩʷ ʧʦ 
ʠʩʪʝʯʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ ʥʝ ʟʘʚʝʨʰʝʥʦ. ɽʩʣʠ 
ʪʨʝʙʦʚʘʥʠʝ  
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 
ʦʧʨʝʜʝʣʷʶʱʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʜʦʩʪʘʪʦʯʥʦ 
ʙʦʣʴʰʦʝ ʚʨʝʤʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʜʣʷ ʧʦʣʥʦʛʦ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʘ.  

1 

Aʚʪʦʤʘʪʠʯ ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʠ (ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ): 
ʨʝʞʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʫʩʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʩʢ ʜʚʠʛʘʪʝʣʷ. ʆʥ ʚʢʣʶʯʘʝʪ 
ʬʫʥʢʮʠʶ ʧʫʩʢʘ ʩ ʧʦʜʭʚʘʪʦʤ ʩʢʦʨʦʩʪʠ (ʧʫʩʢ ʧʨʠ ʚʨʘʱʝʥʠʠ 
ʤʘʰʠʥʳ) ʠ ʬʫʥʢʮʠʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʟʘʧʫʩʢʘ 
(ʦʩʪʘʥʦʚʣʝʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʤʦʞʝʪ ʥʝʤʝʜʣʝʥʥʦ 
ʧʝʨʝʟʘʧʫʩʢʘʪʴʩʷ, ʥʝ ʜʦʞʠʜʘʷʩʴ ʟʘʪʫʭʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʪʦʢʘ ʜʚʠʛʘʪʝʣʷ). ʇʨʦʛʨʘʤʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ 
ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ 
ʩʦʩʪʦʷʥʠʝ ʜʚʠʛʘʪʝʣʷ ʠ ʙʝʟ ʟʘʜʝʨʞʢʠ ʟʘʧʫʩʢʘʝʪ ʝʛʦ ʧʨʠ 
ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ. 

2 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

11.02 ɺʈ ʅɸʄɸɻʅ ʇʆʉʊ 
ʊ 

ɿʘʜʘʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 
ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 11.01 
ʈɽɾʀʄ ʇʋʉʂɸ. ʇʦʩʣʝ ʧʦʜʘʯʠ ʢʦʤʘʥʜʳ ʧʫʩʢʘ ʧʨʠʚʦʜ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʝ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ 
ʜʚʠʛʘʪʝʣʷ, ʫʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝʝ ʠʣʠ ʨʘʚʥʦʝ 
ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʨʦʪʦʨʘ. ɽʩʣʠ ʵʪʦ ʟʥʘʯʝʥʠʝ 
ʥʝʠʟʚʝʩʪʥʦ, ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠʟ 
ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ ʪʘʙʣʠʮʳ. 

 

ʅʦʤʠʥʘʣʴʥʘʷ 
ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ 

ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ  

< 1 ʢɺʪ Ó 50 ï 100 ʤʩ 

1 ï 10 ʢɺʪ Ó 100 ï 200 ʤʩ 

10 ï 200 ʢɺʪ Ó 200 ï 1000 ʤʩ 

200 ï 1000 ʢɺʪ Ó 1000 ï 2000 ʤʩ 

ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 0 ï 10000 ʤʩ ɺʨʝʤʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ 1 = 1 ʤʩ 

11.03  ʈɽɾʀʄ 
ʆʉʊɸʅʆɺɸ 

ɺʳʙʦʨ ʨʝʞʠʤʘ ʦʩʪʘʥʦʚʘ ʜʚʠʛʘʪʝʣʷ.  

 ɺʳʙʝʛ ʆʩʪʘʥʦʚ ʧʫʪʝʤ ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʜʚʠʛʘʪʝʣʷ. ɼʚʠʛʘʪʝʣʴ 
ʚʨʘʱʘʝʪʩʷ ʧʦ ʠʥʝʨʮʠʠ ʜʦ ʦʩʪʘʥʦʚʢʠ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʤʝʭʘʥʠʯʝʩʢʠʡ ʪʦʨʤʦʟ, ʫʙʝʜʠʪʝʩʴ ʚ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʪʘʥʦʚʢʠ ʧʨʠʚʦʜʘ ʧʦ ʠʥʝʨʮʠʠ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ  
ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ ʧʨʠʚʝʜʝʥʘ ʚ ʦʧʠʩʘʥʠʠ ʛʨʫʧʧʳ 
ʧʘʨʘʤʝʪʨʦʚ 35 ʋʇʈɸɺʃɽʅʀɽ ʄɽʍɸʅʀʏɽʉʂʀʄ 
ʊʆʈʄʆɿʆʄ. 

1 

 ʋʩʢʦʨʝʥʠʝ/ 
ʟʘʤʝʜʣʝʥʠʝ 

ʆʩʪʘʥʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʚʨʝʤʝʥʝʤ 
ʟʘʤʝʜʣʝʥʠʷ.  
ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 25 ɿɸɼɸʅʀɽ 
ɻʈɸʌʀʂɸ ʉʂʆʈʆʉʊʀ 

2 

11.04 ʉʂʆʈ ʋɼɽʈ ʇʆʉʊ 
ʊ 

ɿʘʜʘʝʪ ʩʢʦʨʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʝʪʩʷ ʫʜʝʨʞʘʥʠʝ 
ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 11.06 
ʋɼɽʈɾ ʇʆʉʊ ʊʆʂʆʄ. 

 

 0,0 = 1000,0 ʦʙ/ʤʠʥ ʉʢʦʨʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ.  10 = 1 ʦʙ/ 
ʤʠʥ 

11.05 ʊʆʂ ʋɼɽʈɾ ʇʆʉʊ 
ʊ 

ɿʘʜʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʫʜʝʨʞʘʥʠʷ ʚ % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ 
ʪʦʢʘ ʜʚʠʛʘʪʝʣʷ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 11.06 ʋɼɽʈɾ 
ʇʆʉʊ ʊʆʂʆʄ. 
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 0 ï 100 % ʉʢʦʨʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ. 1 = 1 %  

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

11.06 ʋɼɽʈɾ ʇʆʉʊ 
ʊʆʂʆʄ 

ɸʢʪʠʚʠʨʫʝʪ ʬʫʥʢʮʠʶ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ. 
ʕʪʘ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʜʝʨʞʠʚʘʪʴ ʨʦʪʦʨ ʥʘ ʥʫʣʝʚʦʡ 
ʩʢʦʨʦʩʪʠ. 
ʂʦʛʜʘ ʠ ʟʘʜʘʥʠʝ, ʠ ʩʢʦʨʦʩʪʴʜʚʠʛʘʪʝʣʷ ʦʢʘʟʳʚʘʶʪʩʷ ʥʠʞʝ 
ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 11.04 ʉʂʆʈ ʋɼɽʈ 
ʇʆʉʊ ʊ, ʧʨʠʚʦʜ ʧʨʝʢʨʘʱʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʪʦʢʘ ʠ ʧʦʜʘʝʪ ʥʘ ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʳʡ 
ʪʦʢ. ʊʦʢ ʟʘʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 11.05 ʊʆʂ ʋɼɽʈɾ ʇʆʉʊ 
ʊ. ʂʦʛʜʘ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʝʚʳʩʠʪ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 
11.04 ʉʂʆʈ ʋɼɽʈ ʇʆʉʊ ʊ, ʧʨʠʚʦʜ ʧʨʦʜʦʣʞʠʪ ʨʘʙʦʪʫ ʚ 
ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ. 

 
t 

ʇʨʠʤ¬ʯʘʥʠʷ 
Å ʌʫʥʢʮʠʷ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʥʝ ʜʝʡʩʪʚʫʝʪ, 
ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʩʠʛʥʘʣ ʧʫʩʢʘ. 

Å ʌʫʥʢʮʠʷ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ. 

Å ʌʫʥʢʮʠʷ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʝʡʩʪʚʦʚʘʥʘ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 99.05ʈɽɾʀʄ ʋʇʈ 
ɼɺʀɻɸʊ = ʉʢʘʣʷʨʥʦʝ.  

Å ʇʦʜʘʯʘ ʥʘ ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚʳʟʳʚʘʝʪ 
ʥʘʛʨʝʚ ʜʚʠʛʘʪʝʣʷ. ɺ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʪʨʝʙʫʶʪ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ 
ʪʦʢʦʤ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʠʛʘʪʝʣʠ ʩ ʚʥʝʰʥʝʡ 
ʚʝʥʪʠʣʷʮʠʝʡ. ɽʩʣʠ ʢ ʜʚʠʛʘʪʝʣʶ ʧʨʠʣʦʞʝʥʘ ʧʦʩʪʦʷʥʥʘʷ 
ʥʘʛʨʫʟʢʘ, ʬʫʥʢʮʠʷ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʥʝ 
ʤʦʞʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʨʦʚʦʨʘʯʠʚʘʥʠʶ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ 
ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

 

 ɿʘʧʨʝʱʝʥʦ ʌʫʥʢʮʠʷ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʟʘʧʨʝʱʝʥʘ. 0 

 ʈʘʟʨʝʰʝʥʦ ʌʫʥʢʮʠʷ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʨʘʟʨʝʰʝʥʘ. 1 

11.07 ʈɽɾ ɸɺʊʆʌɸɿʀʈ ɺʳʙʠʨʘʝʪ ʩʧʦʩʦʙ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʬʘʟʠʨʦʚʢʠ. ʉʤ. ʪʘʢʞʝ 
ʨʘʟʜʝʣ ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʥʘ ʩʪʨ. 138.  

ɿʘʜʘʥʠʝ 

ʉʢʦʨʦʩʪʴ 
ʜʚʠʛʘʪʝʣʷ 

ʋʜʝʨʞʘʥʠʝ 
  ʧʦʩʪ .  ʪʦʢʦʤ 

11.04 
  ʉʂʆʈ 

ʋɼɽʈ 
  ʇʆʉʊ   ʊ 

t 
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 ɺʨʘʱʝʥʠʝ ʕʪʦʪ ʨʝʞʠʤ ʜʘʝʪ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʘʚʪʦʬʘʟʠʨʦʚʢʠ. ʕʪʦʪ ʨʝʞʠʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʝʩʣʠ ʜʦʧʫʩʢʘʝʪʩʷ ʚʨʘʱʝʥʠʝ ʜʚʠʛʘʪʝʣʷ ʠ 
ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʧʫʩʢʘ ʥʝ ʩʫʱʝʩʪʚʝʥʥʘ.  
ʇʨʠʤʝʯʘʥʠʝ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʘʝʪʩʷ ʧʨʠ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʤ ʧʨʦʛʦʥʝ. 

0 

 ʅʝʧʦʜʚʠʞʥ 1 ʕʪʦʪ ʨʝʞʠʤ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝʛʦ ʚʨʝʤʝʥʠ, ʯʝʤ ʨʝʞʠʤ ʩ 
ʚʨʘʱʝʥʠʝʤ, ʥʦ ʫʩʪʫʧʘʝʪ ʝʤʫ ʧʦ ʪʦʯʥʦʩʪʠ. ɼʚʠʛʘʪʝʣʴ 
ʥʝ ʚʨʘʱʘʝʪʩʷ. 

1 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 ʅʝʧʦʜʚʠʞʥ 2 ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʨʝʞʠʤ ʘʚʪʦʬʘʟʠʨʦʚʢʠ ʩ ʦʩʪʘʥʦʚʣʝʥʥʳʤ 
ʜʚʠʛʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʝʩʣʠ ʨʝʞʠʤ 
çɺʨʘʱʝʥʠʝè ʥʝʚʦʟʤʦʞʝʥ, ʘ ʨʝʞʠʤ ʩ ʥʝʧʦʜʚʠʞʥʳʤ 
ʜʚʠʛʘʪʝʣʝʤ çʅʝʧʦʜʚʠʞʥ 1è ʜʘʝʪ ʦʰʠʙʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
ʆʜʥʘʢʦ ʵʪʦʪ ʨʝʞʠʤ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʛʦ 
ʚʨʝʤʝʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʞʠʤʦʤ çʅʝʧʦʜʚʠʞʥ 1è. 

2 

12 ɼʀʉʂʈɽʊʅʓɽ 
ɺʍʆɼʓ/ɺʓʍʆɼʓ 

ʅʘʩʪʨʦʡʢʠ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ, ʘ ʪʘʢʞʝ 
ʨʝʣʝʡʥʦʛʦ ʚʳʭʦʜʘ.  

12.01 DIO1  
ʂʆʅʌʀɻʋʈɸʎ 

ʆʧʨʝʜʝʣʷʝʪ, ʙʫʜʝʪ ʣʠ DIO1 ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 
ʮʠʬʨʦʚʦʡ ʚʭʦʜ ʠʣʠ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ.  

ɺʳʭʦʜ DIO1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ. 0 

ɺʭʦʜ DIO1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʭʦʜ. 1 

12.02 DIO2  
ʂʆʅʌʀɻʋʈɸʎ 

ʆʧʨʝʜʝʣʷʝʪ, ʙʫʜʝʪ ʣʠ DIO2 ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 
ʮʠʬʨʦʚʦʡ ʚʭʦʜ, ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ ʠʣʠ ʢʘʢ ʯʘʩʪʦʪʥʳʡ 
ʚʭʦʜ. 

 

ɺʳʭʦʜ DIO2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ. 0 

ɺʭʦʜ DIO2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʭʦʜ. 1 

ʏʘʩʪ ʚʭʦʜ DIO2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʯʘʩʪʦʪʥʳʡ ʚʭʦʜ. 2 

12.03 DIO3  
ʂʆʅʌʀɻʋʈɸʎ 

ʆʧʨʝʜʝʣʷʝʪ, ʙʫʜʝʪ ʣʠ DIO3 ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 
ʮʠʬʨʦʚʦʡ ʚʭʦʜ, ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ ʠʣʠ ʢʘʢ ʯʘʩʪʦʪʥʳʡ 
ʚʳʭʦʜ. 

 

ɺʳʭʦʜ DIO3 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ. 0 

ɺʭʦʜ DIO3 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʭʦʜ. 1 

ɺʳʭʦʜ ʠʤʧʫʣ DIO3 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʯʘʩʪʦʪʥʳʡ ʚʳʭʦʜ. 2 

12.04 ʉʀɻʅ ʇʆɼʂʃ DIO1 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 
ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ DIO1 (ʝʩʣʠ ʧʘʨʘʤʝʪʨ 
12.01 DIO1 ʂʆʅʌʀɻʋʈɸʎ = ɺʳʭʦʜ). 

 

 ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

12.05 ʉʀɻʅ ʇʆɼʂʃ DIO2 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 
ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ DIO2 (ʝʩʣʠ ʧʘʨʘʤʝʪʨ 
12.02 DIO2 ʂʆʅʌʀɻʋʈɸʎ = ɺʳʭʦʜ). 

 

 ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  
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12.06 ʉʀɻʅ ʇʆɼʂʃ 
DIO3 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 
ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ DIO3 (ʝʩʣʠ ʧʘʨʘʤʝʪʨ 
12.03 DIO3 ʂʆʅʌʀɻʋʈɸʎ = ɺʳʭʦʜ). 

 

 ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

12.07 ʏɸʉʊ ʇʆɼʂʃ DIO3 ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʧʦʜʢʣʶʯʘʪʴʩʷ  
ʢ ʯʘʩʪʦʪʥʦʤʫ ʚʳʭʦʜʫ (ʝʩʣʠ ʧʘʨʘʤʝʪʨ 12.03 DIO3 
ʂʆʅʌʀɻʋʈɸʎ = ɺʳʭʦʜ ʠʤʧʫʣ). 

 

 ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

12.08 ʄɸX ʏɸʉʊʆʊɸ 
DIO3 

ɿʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʯʘʩʪʦʪʥʦʤ ʚʳʭʦʜʝ 
(ʝʩʣʠ ʧʘʨʘʤʝʪʨ 12.03 DIO3 ʂʆʅʌʀɻʋʈɸʎ = ɺʳʭʦʜ 
ʠʤʧʫʣ). 

 

3 ï 32768 ɻʮ ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʥʘ ʚʳʭʦʜʝ DIO3. 1 = 1 ɻʮ 

12.09 ʄIN ʏɸʉʊʆʊɸ 
DIO3 

ɿʘʜʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʯʘʩʪʦʪʥʦʤ ʚʳʭʦʜʝ 
(ʝʩʣʠ ʧʘʨʘʤʝʪʨ 12.03 DIO3 ʂʆʅʌʀɻʋʈɸʎ = ɺʳʭʦʜ 
ʠʤʧʫʣ). 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 3 ï 32768 ɻʮ ʄʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʥʘ ʥʘ ʚʳʭʦʜʝ DIO3. 1 = 1 ɻʮ 

12.10 ʄɸʉʐʊɸɹ ʄɸʍ 
DIO3 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʳʭʦʜʝ, 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 12.08 ʄɸX ʏɸʉʊʆʊɸ DIO3. 

 

 

 0 ï 32768 ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 12.08. 

1 = 1 

12.11 ʄɸʉʐʊɸɹ ʄIN 
DIO3 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʳʭʦʜʝ, 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 12.09 ʄIN ʏɸʉʊʆʊɸ DIO3.  
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 12.10 ʄɸʉʐʊɸɹ ʄɸʍ DIO3. 

 

 0 ï 32768 ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 12.09. 

1 = 1 

12.12 ʉʀɻʅ ʇʆɼʂʃʖʏ 
RO1 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʨʝʣʝʡʥʦʤʫ 
ʚʳʭʦʜʫ RO1.  

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

12.13 ʀʅɺɽʈʊʀʈ DI ʀʥʚʝʨʪʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ʧʘʨʘʤʝʪʨʦʤ 02.01 ʉʆʉʊʆʗʅʀɽ DI. ʅʘʧʨʠʤʝʨ, 
ʟʥʘʯʝʥʠʝ 0b000100 ʠʥʚʝʨʪʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ DI3 ʚ ʩʠʛʥʘʣ. 

 

 0b000000 ï  
0b111111 

ʄʘʩʢʘ ʠʥʚʝʨʩʠʠ ʩʦʩʪʦʷʥʠʷ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ. 1 = 1 

12.14 ʄɸX ʏɸʉʊʆʊɸ 
DIO2 

ɿʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʯʘʩʪʦʪʥʦʤ ʚʭʦʜʝ (ʝʩʣʠ 
ʧʘʨʘʤʝʪʨ 12.02 DIO2 ʂʆʅʌʀɻʋʈɸʎ = ʏʘʩʪ ʚʭʦʜ).  

DIO3  ( ɻʮ ) 

DIO3 
  

12.08 

12.09 

12.11 12.10 
( ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 

  ʯʠʩʣʦ ) 

DIO3  ( ɻʮ ) 
12.08 

12.09 

12.11 12.10 

DIO3 
  

( ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 
  ʯʠʩʣʦ ) 
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 3 ï 32768 ɻʮ ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʥʘ ʚʭʦʜʝ DIO2. 1 = 1 ɻʮ 

12.15 ʄIN ʏɸʉʊʆʊɸ 
DIO2 

ɿʘʜʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʯʘʩʪʦʪʥʦʤ ʚʭʦʜʝ (ʝʩʣʠ 
ʧʘʨʘʤʝʪʨ 12.02 DIO2 ʂʆʅʌʀɻʋʈɸʎ = ʏʘʩʪ ʚʭʦʜ).  

 3 ï 32768 ɻʮ ʄʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʥʘ ʚʭʦʜʝ DIO2. 1 = 1 ɻʮ 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

12.16 ʄɸʉʐʊɸɹ ʄɸʍ 
DIO2 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʚʭʦʜʥʦʡ ʯʘʩʪʦʪʳ, 

ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 12.14 ʄɸX ʏɸʉʊʆʊɸ DIO2. 

DIO2 (ɻʮ) 

 
(ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ) 

 
(ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ) 

 

 -32768 ï 32768 ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 12.04. 

1 = 1 

12.17 ʄɸʉʐʊɸɹ ʄIN 
DIO2 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʚʭʦʜʥʦʡ ʯʘʩʪʦʪʳ, 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 12.15 ʄIN ʏɸʉʊʆʊɸ DIO2. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 12.16 ʄɸʉʐʊɸɹ ʄɸʍ DIO2. 

 

 -32768 ï 32768 ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 12.15. 

1 = 1 

12.80 ɸʂʊʀɺ ɼʆʇ 
ʄʆɼʋʃ 

ɸʢʪʠʚʠʨʫʝʪ ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʣʦʪ 2.  

 ʅʝʪ ɺ ʩʣʦʪʝ 2 ʦʪʩʫʪʩʪʚʫʝʪ ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ʚʭʦʜʦʚ/ 
ʚʳʭʦʜʦʚ. 

0 

 FIO-01 ɺ ʩʣʦʪ 2 ʫʩʪʘʥʦʚʣʝʥ ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ 
FIO-01. 

1 

12.14 

12.15 

12.17 12.16 

DIO2  ( ɻʮ ) 

DIO2 
  

12.14 

12.15 

12.16 12.17 DIO2 
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12.81 ɼʆʇ DIO1  
ʂʆʅʌʀɻ 

ʆʧʨʝʜʝʣʷʝʪ, ʙʫʜʝʪ ʣʠ ʢʦʥʩʦʣʴ DIO1 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ ʠʣʠ 
ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʘ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʤʦʜʫʣʝ 
ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ FIO-01. 

 

 ɺʭʦʜ ʂʦʥʩʦʣʴ DIO1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʭʦʜ. 0 

 ɺʳʭʦʜ ʂʦʥʩʦʣʴ DIO1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ. 1 

12.82 ɼʆʇ DIO2  
ʂʆʅʌʀɻ 

ʆʧʨʝʜʝʣʷʝʪ, ʙʫʜʝʪ ʣʠ ʢʦʥʩʦʣʴ DIO2 ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ ʠʣʠ ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʘ 
ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʤʦʜʫʣʝ ʮʠʬʨʦʚʳʭ 
ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ FIO-01. 

 

 ɺʭʦʜ ʂʦʥʩʦʣʴ DIO2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʭʦʜ. 0 

 ɺʳʭʦʜ ʂʦʥʩʦʣʴ DIO2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ. 1 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

12.83 ɼʆʇ DIO3  
ʂʆʅʌʀɻ 

ʆʧʨʝʜʝʣʷʝʪ, ʙʫʜʝʪ ʣʠ ʢʦʥʩʦʣʴ DIO3 ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ ʠʣʠ ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʘ 
ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʤʦʜʫʣʝ ʮʠʬʨʦʚʳʭ 
ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ FIO-01. 

 

 ɺʭʦʜ ʂʦʥʩʦʣʴ DIO3 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʭʦʜ. 0 

 ɺʳʭʦʜ ʂʦʥʩʦʣʴ DIO3 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ. 1 

12.84 ɼʆʇ DIO4  
ʂʆʅʌʀɻ 

ʆʧʨʝʜʝʣʷʝʪ, ʙʫʜʝʪ ʣʠ ʢʦʥʩʦʣʴ DIO4 ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ ʠʣʠ ʮʠʬʨʦʚʦʛʦ ʚʳʭʦʜʘ 
ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʤʦʜʫʣʝ ʮʠʬʨʦʚʳʭ 
ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ FIO-01. 

 

 ɺʭʦʜ ʂʦʥʩʦʣʴ DIO4 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʭʦʜ. 0 

 ɺʳʭʦʜ ʂʦʥʩʦʣʴ DIO4 ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ. 1 

12.85 ʉʀɻ ʇʆɼ ɼʆʇ 
DIO1 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ EXT DIO1 (ʢʦʛʜʘ 
ʧʘʨʘʤʝʪʨ 12.81 ɼʆʇ DIO1 ʂʆʅʌʀɻ = ɺʳʭʦʜ). 

 

  
ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

12.86 ʉʀɻ ʇʆɼ ɼʆʇ 
DIO2 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ EXT DIO2 (ʢʦʛʜʘ 
ʧʘʨʘʤʝʪʨ 12.82 ɼʆʇ DIO2 ʂʆʅʌʀɻ = ɺʳʭʦʜ). 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTE 
R (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

12.87 ʉʀɻ ʇʆɼ ɼʆʇ 
DIO3 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ EXT DIO3 (ʢʦʛʜʘ 
ʧʘʨʘʤʝʪʨ 12.83 ɼʆʇ DIO3 ʂʆʅʌʀɻ = ɺʳʭʦʜ). 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  



232   ʇʘʨʘʤʝʪʨʳ 

 

12.88 ʉʀɻ ʇʆɼ ɼʆʇ 
DIO4 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʚʳʭʦʜʫ EXT DIO4 (ʢʦʛʜʘ 
ʧʘʨʘʤʝʪʨ 12.84 ɼʆʇ DIO4 ʂʆʅʌʀɻ = ɺʳʭʦʜ). 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

12.89 ʉʀɻ ʇʆɼ ɼʆʇ 
RO1 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʨʝʣʝʡʥʦʤʫ ʚʳʭʦʜʫ EXT RO1.  

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

12.90 ʉʀɻ ʇʆɼ ɼʆʇ 
RO2 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʨʝʣʝʡʥʦʤʫ ʚʳʭʦʜʫ EXT RO2.  

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

13 ɸʅɸʃʆɻʆɺʓɽ  
ɺʍʆɼʓ 

ʅʘʩʪʨʦʡʢʠ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ.  

13.01 ɺʈɽʄʗ ʌʀʃʔʊʈ  
AI1 

ʆʧʨʝʜʝʣʷʝʪ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʣʷ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI1. 

 

O = I Ĭ (1 - e-t/T) 

I = ʩʠʛʥʘʣ ʥʘ ʚʭʦʜʝ ʬʠʣʴʪʨʘ 

(ʩʪʫʧʝʥʴ) O = ʩʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ 

ʬʠʣʴʪʨʘ t = ʚʨʝʤʷ 
T = ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ 

ʇʨʠʤʝʯʘʥʠʝ. ʉʠʛʥʘʣ ʪʘʢʞʝ ʬʠʣʴʪʨʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 
ʩʭʝʤʝ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʛʥʘʣʘ (ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ 0,25 ʤʩ). ʀʟʤʝʥʝʥʠʝ ʵʪʦʛʦ 
ʟʥʘʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. 

 

0,000 ï 30,000 ʩ ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ 
AI1. 

1000 = 1 ʩ  

13.02 AI1 MAX ʆʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʘ 1. ʊʠʧ ʚʭʦʜʘ ʚʳʙʠʨʘʝʪʩʷʩ ʧʦʤʦʱʴʶ ʧʝʨʝʤʳʯʢʠ J1 
ʥʘ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ JCU. 

 

-11,000 ï 11,000 ɺ /  
-22,000 ï 22,000 ʤA 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʚʭʦʜʝ AI1. 1000 = 1ɺ/ʤɸ 

63 

% 

100 

T 
t 

ʉʠʛʥʘʣ 
  ʙʝʟ   

ʬʠʣʴʪʨʘʮʠʠ 

ʉʠʛʥʘʣ 
  ʧʦʩʣʝ 

  
ʬʠʣʴʪʨʘ 
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13  

13.03 AI1 MIN ʆʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʘ AI1. ʊʠʧ ʚʭʦʜʘ ʚʳʙʠʨʘʝʪʩʷʩ ʧʦʤʦʱʴʶ ʧʝʨʝʤʳʯʢʠ 
J1 ʥʘ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ JCU. 

 

-11,000 ï 11,000 ɺ /  
-22,000 ï 22,000 ʤA 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʚʭʦʜʝ AI1. 1000 = 1ɺ/ʤɸ 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

13.04 AI1 MAX  
ʄɸʉʐʊɸɹ 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ, 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 13.02 AI1 MAX. 

AI (ʤʘʩʰʪʘʙ) 

 

    

 -32768,000 ï  
32768,000 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 13.02. 

1000 = 1 

13.05 AI1 MIN ʄɸʉʐʊɸɹ ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ, 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 13.03 AI1 MIN. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 13.04 AI1 MAX ʄɸʉʐʊɸɹ. 

 

 -32768,000 ï  
32768,000 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 13.03. 

1000 = 1 

13.06 ɺʈɽʄʗ ʌʀʃʔʊʈ  
AI2 

ʆʧʨʝʜʝʣʷʝʪ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʣʷ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI2. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 13.01 
ɺʈɽʄʗ ʌʀʃʔʊʈ AI1. 

 

 0,000 ï 30,000 ʩ ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ 
AI2. 

1000 = 1 ʩ  

13.07 AI2 MAX ʆʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʘ AI2. ʊʠʧ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʧʝʨʝʤʳʯʢʠ J2 ʥʘ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ JCU. 

 

 -11,000 ï 11,000 ɺ 
/  
-22,000 ï 22,000 
ʤA 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʚʭʦʜʝ AI2. 1000 = 1 ɺ/ 
ʤɸ 

13.08 AI2 MIN ʆʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʜʣʷ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI2. ʊʠʧ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚʳʙʠʨʘʝʪʩʷ 
ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʤʳʯʢʠ J2 ʥʘ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ JCU. 

 

AI  ( ʤ A /  ɺ ) 13.02 
13.03 

13.05 

13.04 
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 -11,000 ï 11,000 ɺ 
/  
-22,000 ï 22,000 
ʤA 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʚʭʦʜʝAI2. 1000 = 1 ɺ/ 
ʤɸ 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

13.09 AI2 MAX  
ʄɸʉʐʊɸɹ 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ, 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 13.07 AI2 MAX. 

AI 
(ʤʘʩʰʪʘʙ) 

 

 -32768,000 
 ï 32768,000 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 13.07. 

1000 = 1 

13.10 AI2 MIN ʄɸʉʐʊɸɹ ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ, 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 13.08 AI2 MIN. ʉʤ. 
ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 13.09 AI2 MAX ʄɸʉʐʊɸɹ. 

 

 -32768,000 
 ï 32768,000 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 13.08. 

1000 = 1  

13.11 ʇʆɼʉʊʈʆʁʂɸ AI ɿʘʧʫʩʢʘʝʪ ʬʫʥʢʮʠʶ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ. 
ʇʦʜʢʣʶʯʠʪʝ ʩʠʛʥʘʣ ʢ ʚʭʦʜʫ ʠ ʚʳʙʝʨʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 
ʬʫʥʢʮʠʶ ʥʘʩʪʨʦʡʢʠ. 

 

 ʅʝʪ ʦʧʝʨʘʮʠʠ. ʅʘʩʪʨʦʡʢʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʥʝ ʘʢʪʠʚʠʟʠʨʦʚʘʥʘ. 0 

 ʇʨʠʤ AI1 min ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI1 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʥʘ ʤʠʥʠʤʫʤ ʜʣʷ AI1, ʧʘʨʘʤʝʪʨ 13.03 AI1 MIN.  
ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʅʝʪ ʦʧʝʨʘʮʠʠ. 

1 

 ʇʨʠʤ AI1 max ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI1 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʘ ʤʘʢʩʠʤʫʤ ʜʣʷ AI1, ʧʘʨʘʤʝʪʨ 13.02 AI1 MAX.  
ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʅʝʪ ʦʧʝʨʘʮʠʠ. 

2 

 ʇʨʠʤ AI2 min ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI2 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʥʘ ʤʠʥʠʤʫʤ ʜʣʷ AI2, ʧʘʨʘʤʝʪʨ 13.08 AI2 MIN.  
ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʅʝʪ ʦʧʝʨʘʮʠʠ. 

3 

AI   ( ʤ A /  ɺ ) 13.07 
13.08 

13.10 

13.09 
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 ʇʨʠʤ AI2 max ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI2 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʥʘ ʤʘʢʩʠʤʫʤ ʜʣʷ AI2, ʧʘʨʘʤʝʪʨ 13.07 AI2 MAX.  
ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʅʝʪ ʦʧʝʨʘʮʠʠ. 

4 

13.12 ʈɽɸʂʎ ʇʈʀ ʄɸX  
AI 

ɺʳʙʠʨʘʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʚʦʜ ʙʫʜʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 
ʜʦʩʪʠʞʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʥʘ 
ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ. ʇʨʝʜʝʣ ʟʘʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 13.13 
ʂʆʅʊʈʆʃʔ AI. 

 

 ʅʝʪ ʆʪʢʣʶʯʝʥʦ. 0 

 ʆʪʢʘʟ ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ çʆʐʀɹʂA 
ɺʍʆɼA AIè. 

1 

 
 ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

Aʚʘʨ ʩʢʦʨ ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʩʠʛʥʘʣ çʆʐʀɹʂA ʅA ɺʍʆɼɽ 
AIè ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʘʨʘʤʝʪʨʦʤ 
46.02 ʉʂʆʈ ʅɽʀʉʇʈ ʄ ʋʇ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʩʚʷʟʠ. 

2 

ʇʦʩʣʝʜʥ ʩʢʦʨ ʇʨʠʚʦʜ ʚʢʣʶʯʘʝʪ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʩʠʛʥʘʣ çʆʐʀɹʂA ʅA 
ɺʍʆɼɽ AIè ʠ ʬʠʢʩʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʥʘ ʟʥʘʯʝʥʠʠ, ʢʦʪʦʨʦʝ ʙʳʣʦ 
ʚ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ. ʕʪʦ ʟʥʘʯʝʥʠʝ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʫʩʨʝʜʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʩʝʢʫʥʜ 
ʨʘʙʦʪʳ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ. 

3 

 13.13
ʂʆʅʊʈʆʃʔ AI 

AI1<min 

ɿʘʜʘʝʪ ʧʨʝʜʝʣ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ. 

 ʂʦʥʪʨʦʣʴ, ʚʳʙʨʘʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 13.12 ʈɽɸʂʎ 
ʇʈʀ ʄɸX AI, ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ, ʝʩʣʠ 

 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ AI1 ʧʘʜʘʝʪ ʥʠʞʝ ʚʝʣʠʯʠʥʳ, 
ʦʧʨʝʜʝʣʷʝʤʦʡ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: ʧʘʨ. 13.03 AI1 MIN - 
0,5 ʤA ʠʣʠ ɺ. 

 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ AI1 ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʳ, 
ʦʧʨʝʜʝʣʷʝʤʦʡ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: ʧʘʨ. 13.02 AI1 MAX - 
0,5 ʤA ʠʣʠ ɺ. 

 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ AI2 ʧʘʜʘʝʪ ʥʠʞʝ ʚʝʣʠʯʠʥʳ, 
ʦʧʨʝʜʝʣʷʝʤʦʡ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: ʧʘʨ. 13.08 AI2 MIN - 
0,5 ʤA ʠʣʠ ɺ. 

 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ AI2 ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʳ, 
ʦʧʨʝʜʝʣʷʝʤʦʡ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: ʧʘʨ. 13.07 AI2 MAX - 
0,5 ʤA ʠʣʠ ɺ. 

ʇʨʠʤʝʨ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ = 0010 (ʜʚʦʠʯʥ.), ʙʠʪ 1, ʚʳʙʠʨʘʝʪʩʷ AI1>max. 

ɹʠʪ 

0 

1 

2 

3 
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AI1>max 

AI2<min 

AI2>max 

0b0000 ï 
0b1111 

ɺʳʙʦʨ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ AI1/AI2. 1 = 1 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

15 ɸʅɸʃʆɻʆɺʓɽ  
ɺʓʍʆɼʓ 

ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ  

15.01 AO1 ʌʋʅʂʎʀʗ ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʘʥʘʣʦʛʦʚʦʤʫ 
ʚʳʭʦʜʫ AO1.  

 ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153)  
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15  

15.02 AO1 ɺʈɽʄʗ 
ʌʀʃʔʊʈ 

ʆʧʨʝʜʝʣʷʝʪ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʣʷ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ 1. 

 

O = I Ĭ (1 - e-t/T) 

I = ʩʠʛʥʘʣ ʥʘ ʚʭʦʜʝ ʬʠʣʴʪʨʘ 

(ʩʪʫʧʝʥʴ) O = ʩʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ 

ʬʠʣʴʪʨʘ t = ʚʨʝʤʷ 
T = ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ 

 

0,000 ï 30,000 ʩ ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ 
AI1. 

1000 = 1 ʩ 

15.03 AO1 MAX ɿʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ 
AO1.  

0,000 ï 22,700 ʤɸ ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʳʭʦʜʝ AO1. 1000 = 1 ɻʮ  

15.04 AO1 MIN ʆʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʳʭʦʜʘ AO1.  

0,000 ï 22,700 ʤɸ ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʳʭʦʜʝ AO1. 1000 = 1 ɻʮ 

63 

% 

100 

T 
t 

ʉʠʛʥʘʣ 
  ʙʝʟ   

ʬʠʣʴʪʨʘʮʠʠ 

ʉʠʛʥʘʣ 
  ʧʦʩʣʝ 

  
ʬʠʣʴʪʨʘ 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

15.05 AO1 ʄɸʉʐʊɸɹ 
MAX 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ 
ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 15.03 AO1 
MAX. 

AO (ʤA) 

 

 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʚʳʭʦʜʝ,  

 
AO  
(ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 
ʯʠʩʣʦ) 

 
AO  
(ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 
ʯʠʩʣʦ) 

 

 -32768,000 
 ï 32768,000 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 15.03. 

1000 = 1 

15.06 AO1 ʄɸʉʐʊɸɹ 
MIN 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʳʭʦʜʝ, 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 15.04 AO1 MIN. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 15.05 AO1 ʄɸʉʐʊɸɹ MAX. 

 

 -32768,000 
 ï 32768,000 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 15.04. 

1000 = 1 

15.07 AO2 ʌʋʅʂʎʀʗ ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʧʨʠʚʦʜʘ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʘʥʘʣʦʛʦʚʦʤʫ 
ʚʳʭʦʜʫ AO2.  

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153)  

15.08 AO2 ɺʈɽʄʗ 
ʌʀʃʔʊʈ 

ʆʧʨʝʜʝʣʷʝʪ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʣʷ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ AO2. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 15.02 
AO1 ɺʈɽʄʗ ʌʀʃʔʊʈ. 

 

 0,000 ï 30,000 ʩ ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ AI1. 1000 = 1 ʩ 

AO   ( ʤ A) 

15.03 

15.04 

15.05 15.06 

15.05 15.06 

15.03 

15.04 
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15.09 AO2 MAX ɿʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ 
AO2.  

 -10,000 ï 10,000 ɺ ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʳʭʦʜʝ AO2. 1000 = 1 ɻʮ 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

15.10 AO2 MIN ʆʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʳʭʦʜʘ AO2.  

 -10,000 ï 10,000 ɺ ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʳʭʦʜʝ AO2. 1000 = 1 ɻʮ 

15.11 AO2 ʄɸʉʐʊɸɹ 
MAX 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ 
ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 15.09 AO2 
MAX. 

AO (ɺ) 

 

 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʚʳʭʦʜʝ,  

 
AO  
(ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 
ʯʠʩʣʦ) 

 
AO  
(ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 
ʯʠʩʣʦ) 

 

 -32768,000 
 ï 32768,000 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 15.09. 

1000 = 1 

15.12 AO2 ʄɸʉʐʊɸɹ 
MIN 

ɿʘʜʘʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʳʭʦʜʝ, 
ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 15.10 AO2 MIN. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 15.11 AO2 ʄɸʉʐʊɸɹ MAX. 

 

 -32768,000 
 ï 32768,000 

ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʶ 
ʧʘʨʘʤʝʪʨʘ 15.10. 

1000 = 1 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

AO   ( ɺ ) 

15.09 

15.10 

15.12 15.11 

15.11 15.12 

15.09 

15.10 
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16 ʉʀʉʊɽʄɸ ʅʘʩʪʨʦʡʢʠ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʢ ʧʘʨʘʤʝʪʨʘʤ, 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦ 
ʫʤʦʣʯʘʥʠʶ, ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚ ʇɿʋ. 

 

16.01 ɹʃʆʂ ʄɽʉʊʅ ʋʇʈ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʧʨʝʪʘ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʢʥʦʧʢʘ 
Take/Release (ɿʘʙʣʦʢʠʨʦʚʘʪʴ/ʆʪʧʫʩʪʠʪʴ) ʚ ʧʨʦʛʨʘʤʤʝ 
ʇʂ, ʢʣʘʚʠʰʘ LOC/REM (ʄʝʩʪ./ɼʠʩʪʘʥʮ.) ʥʘ ʧʘʥʝʣʠ 
ʫʧʨʘʚʣʝʥʠʷ.  
1 = ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʨʝʱʝʥʦ. 0 = ʄʝʩʪʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʨʝʰʝʥʦ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʇʝʨʝʜ ʘʢʪʠʚʘʮʠʝʡ 
ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʠʚʦʜ ʤʦʞʥʦ ʦʩʪʘʥʦʚʠʪʴ 
ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ! 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

16.02 ɹʃʆʂʀʈ 
ʇɸʈɸʄɽʊʈ 

ɺʳʙʠʨʘʝʪ ʩʦʩʪʦʷʥʠʝ ʙʣʦʢʠʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ. ɹʣʦʢʠʨʦʚʢʘ 
ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʪʦʣʴʢʦ 
ʧʦʩʣʝ ʚʚʦʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʘʨʦʣʷ ʚ ʧʘʨʘʤʝʪʨʝ 
16.03 ʇɸʈʆʃʔ. 

 

 ɿʘʧʨʝʪ ɹʣʦʢʠʨʦʚʢʘ ʜʝʡʩʪʚʫʝʪ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩ 
ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ. 

0 

 ʆʪʢʨʳʪʳ ɹʣʦʢʠʨʦʚʢʘ ʩʥʷʪʘ. ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ 
ʠʟʤʝʥʷʪʴ. 

1 

 ɹʝʟ ʩʦʭʨʘʥʝʥ ɹʣʦʢʠʨʦʚʢʘ ʩʥʷʪʘ. ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ 
ʠʟʤʝʥʷʪʴ, ʥʦ ʠʟʤʝʥʝʥʠʷ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ 
ʧʠʪʘʥʠʷ. 

2 

16.03 ʇɸʈʆʃʔ ɺʳʙʠʨʘʝʪ ʧʘʨʦʣʴ ʙʣʦʢʠʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ (ʩʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 
16.02 ɹʃʆʂʀʈ ʇɸʈɸʄɽʊʈ). 
ʇʦʩʣʝ ʚʚʦʜʘ 358 ʚ ʵʪʦʪ ʧʘʨʘʤʝʪʨ, ʧʘʨʘʤʝʪʨ 16.02 
ɹʃʆʂʀʈ ʇɸʈɸʄɽʊʈ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ. ɿʥʘʯʝʥʠʝ 
ʦʙʥʫʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

 

 0 ï 2147483647 ʇʘʨʦʣʴ ʜʣʷ ʬʫʥʢʮʠʠ ʙʣʦʢʠʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ. 1 = 1 

16.04 ɺʆʉʉʊɸʅ 
ʇɸʈɸʄɽ 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʠʩʭʦʜʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʪ. ʝ. 
ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 ɺʳʧʦʣʥʝʥʦ ʇʨʦʮʝʜʫʨʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʚʝʨʰʝʥʘ. 0 

 ɿʘʚʦʜʩʢʠʝ ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʪ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 
ʟʥʘʯʝʥʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʷ, ʜʘʥʥʳʭ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ, ʜʘʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʠ 
ʰʠʥʳ Fieldbus ʠ ʵʥʢʦʜʝʨʘ. 

1 

 ʆʯʠʩʪʠʪʴ ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʪ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 
ʟʥʘʯʝʥʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʚʢʣʶʯʘʷ 
ʧʘʨʘʤʝʪʨʳ ʜʚʠʛʘʪʝʣʷ, ʜʘʥʥʳʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 
ʧʨʦʛʦʥʘ ʠ ʜʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʰʠʥʳ Fieldbus ʠ 
ʵʥʢʦʜʝʨʘ. ʇʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʴ ʩ ʇʂ ʧʨʝʨʳʚʘʝʪʩʷ. 
ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 
ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʧʨʠʚʦʜʘ ʧʝʨʝʟʘʛʨʫʞʘʝʪʩʷ. 

2 
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16.07 ʉʆʍʈ  
ʇɸʈɸʄɽʊʈʆɺ 

ʉʦʭʨʘʥʝʥʠʝ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʦʩʪʦʷʥʥʦʡ 
ʧʘʤʷʪʠ. ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 
ʩʪʨ. 154. 

 

 ɺʳʧʦʣʥʝʥʦ ʇʨʦʮʝʜʫʨʘ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘʚʝʨʰʝʥʘ. 0 



ʇʘʨʘʤʝʪʨʳ   243 

 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 ʉʦʭʨʘʥʠʪʴ ɺʳʧʦʣʥʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ. 1 

16.09 ɺʓɹʆʈ  
ʇʆʃʔɿʆɺɸʊ 

ʈʘʟʨʝʰʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʦ ʯʝʪʳʨʝʭ 
ʥʘʙʦʨʦʚ ʥʘʩʪʨʦʝʢ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʜʘʚʘʝʤʳʭ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 
ʇʦʩʣʝ ʩʣʝʜʫʶʱʝʛʦ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʙʫʜʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘʙʦʨ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʡʩʷ ʧʝʨʝʜ 
ʚʳʢʣʶʯʝʥʠʝʤ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʘ. 
ʇʨʠʤʝʯʘʥʠʝ. ʃʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʩʜʝʣʘʥʥʳʝ 

ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʥʘʙʦʨʘ, ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ: 
ʦʥʠ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

 

 ʅʝʪ ʜʝʡʩʪʚʠʷ ʆʧʝʨʘʮʠʷ ʟʘʛʨʫʟʢʠ ʠʣʠ ʩʦʭʨʘʥʝʥʠʷ ʚʳʧʦʣʥʝʥʘ; 
ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ. 

1 

 ɿʘʛʨʫʟ ʥʘʩʪ1 ɿʘʛʨʫʟʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 1. 2 

 ɿʘʛʨʫʟ ʥʘʩʪ2 ɿʘʛʨʫʟʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 2. 3 

 ɿʘʛʨʫʟ ʥʘʩʪ3 ɿʘʛʨʫʟʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 3. 4 

 ɿʘʛʨʫʟ ʥʘʩʪ4 ɿʘʛʨʫʟʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 4. 5 

 ʉʦʭʨ ʥʘʩʪʨ 1 ʉʦʭʨʘʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 1. 6 

 ʉʦʭʨ ʥʘʩʪʨ 2 ʉʦʭʨʘʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 2. 7 

 ʉʦʭʨ ʥʘʩʪʨ 3 ʉʦʭʨʘʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 3. 8 

 ʉʦʭʨ ʥʘʩʪʨ 4 ʉʦʭʨʘʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 4. 9 

 ʈʝʞʠʤ IO ɿʘʛʨʫʟʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ 16.11 ʠ 16.12. 

10 

16.10 ʃʆɻ  
ʇʆʃʔɿʆɺɸʊɽʃʗ 

ʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʥʘʙʦʨʦʚ 
ʧʘʨʘʤʝʪʨʦʚ (ʩʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 16.09 ɺʓɹʆʈ 
ʇʆʃʔɿʆɺɸʊ). ʊʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

 

 ï ʅʠʢʘʢʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʥʘʙʦʨʳ ʧʘʨʘʤʝʪʨʦʚ 
ʥʝ ʩʦʭʨʘʥʝʥʳ. 

0 

 ɿʘʛʨʫʟʢʘ ɺʳʧʦʣʥʷʝʪʩʷ ʟʘʛʨʫʟʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ 
ʧʘʨʘʤʝʪʨʦʚ. 

1 

 ʉʦʭʨʘʥʝʥʠʝ ɺʳʧʦʣʥʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʥʘʙʦʨʘ 
ʧʘʨʘʤʝʪʨʦʚ. 

2 

 ʆʰʠʙʢʘ ʅʝʜʦʧʫʩʪʠʤʳʡ ʠʣʠ ʧʫʩʪʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ 
ʧʘʨʘʤʝʪʨʦʚ. 

4 

 Aʢʪʠʚ ʥʘʩʪ1 ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ 16.11 ʠ 16.12 ʙʳʣ ʚʳʙʨʘʥ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 1. 

8 

 Aʢʪʠʚ ʥʘʩʪ2 ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ 16.11 ʠ 16.12 ʙʳʣ ʚʳʙʨʘʥ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 2. 

16 
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 Aʢʪʠʚ ʥʘʩʪ3 ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ 16.11 ʠ 16.12 ʙʳʣ ʚʳʙʨʘʥ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 3. 

32 

 Aʢʪʠʚ ʥʘʩʪ4 ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ 16.11 ʠ 16.12 ʙʳʣ ʚʳʙʨʘʥ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 4. 

64 

 Aʢʪ ʥʘʩʪ ʧ1 ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 16.09 ʙʳʣ ʟʘʛʨʫʞʝʥ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 1. 

128 

 Aʢʪ ʥʘʩʪ ʧ2 ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 16.09 ʙʳʣ ʟʘʛʨʫʞʝʥ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 2. 

256 

 Aʢʪ ʥʘʩʪ ʧ3 ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 16.09 ʙʳʣ ʟʘʛʨʫʞʝʥ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 3. 

512 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 Aʢʪ ʥʘʩʪ ʧ4 ʉ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 16.09 ʙʳʣ ʟʘʛʨʫʞʝʥ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 4. 

1024 

16.11 ɺʓɹ ʄʃɸɼʐ 
ʇʆʃʔɿ 

ʉʦʚʤʝʩʪʥʦ ʩ ʧʘʨʘʤʝʪʨʦʤ 16.12 ɺʓɹ ʉʊɸʈʐ ʇʆʃʔɿ 
ʚʳʙʠʨʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʝʩʣʠ 
ʧʘʨʘʤʝʪʨ 16.09 ɺʓɹʆʈ ʇʆʃʔɿʆɺɸʊ = ʈʝʞʠʤ IO. ʅʘʙʦʨ 
ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʳʙʠʨʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 
ʦʙʨʘʟʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʠʩʪʦʯʥʠʢʘ, 
ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʵʪʠʤ ʧʘʨʘʤʝʪʨʦʤ ʠ ʧʘʨʘʤʝʪʨʦʤ16.12: 

 

ʉʦʩʪʦʷʥʠʝ 
ʠʩʪʦʯʥʠʢʘ, 
ʦʧʨʝʜʝʣʷʝʤʦʝ 
ʧʘʨ. 16.11 

ʉʦʩʪʦʷʥʠʝ 
ʠʩʪʦʯʥʠʢʘ, 
ʦʧʨʝʜʝʣʷʝʤʦʝ 
ʧʘʨ. 16.12 

ɺʳʙʨʘʥʥʳʡ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 

FALSE FALSE ʅʘʙʦʨ 1 

TRUE FALSE ʅʘʙʦʨ 2 

FALSE TRUE ʅʘʙʦʨ 3 

TRUE TRUE ʅʘʙʦʨ 4 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

16.12 ɺʓɹ ʉʊɸʈʐ 
ʇʆʃʔɿ 

ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 16.11 ɺʓɹ ʄʃɸɼʐ ʇʆʃʔɿ.  

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

16.13 ʇʈʀʆʈʀʊ 
ɺʈɽʄɽʅʀ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ 
ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ. ʅʝʢʦʪʦʨʳʝ 
ʟʥʘʯʝʥʠʷ ʟʘʜʘʶʪ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʨʷʜʦʢ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ. 

 

 FB_D2D_MMI ʐʠʥʘ Fieldbus (ʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ), ʩʚʷʟʴ çʦʪ ʧʨʠʚʦʜʘ ʢ 
ʧʨʠʚʦʜʫè, ʠʥʪʝʨʬʝʡʩ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè (ʧʘʥʝʣʴ 
ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʇʂ). 

0 
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 D2D_FB_MMI ʉʚʷʟʴ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè (ʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ), 
ʰʠʥʘ Fieldbus, ʠʥʪʝʨʬʝʡʩ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè (ʧʘʥʝʣʴ 
ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʇʂ). 

1 

 FB_D2D ʐʠʥʘ Fieldbus (ʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ), ʩʚʷʟʴ çʦʪ ʧʨʠʚʦʜʘ ʢ 
ʧʨʠʚʦʜʫè. 

2 

 D2D_FB ʉʚʷʟʴ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè (ʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ), ʰʠʥʘ 
Fieldbus. 

3 

 FB ʊʦʣʴʢʦ ʊʦʣʴʢʦ ʰʠʥʘ Fieldbus. 4 

 D2D ʊʦʣʴʢʦ ʊʦʣʴʢʦ ʩʚʷʟʴ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè. 5 

 MMI_FB_D2D ʀʥʪʝʨʬʝʡʩ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè (ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ 
ʇʂ) (ʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ), ʰʠʥʘ Fieldbus, ʩʚʷʟʴ çʦʪ ʧʨʠʚʦʜʘ 
ʢ ʧʨʠʚʦʜʫè. 

6 

 MMI ʊʦʣʴʢʦ ʊʦʣʴʢʦ ʠʥʪʝʨʬʝʡʩ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè (ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 
ʠʣʠ ʇʂ). 

7 

 ɺʥʫʪʨʝʥʥʠʡ ɺʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 
ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

8 
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17 

17 ɼʀʉʇʃɽʁ ʇɸʅɽʃʀ ɺʳʙʦʨ ʩʠʛʥʘʣʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ.  
17.01 ʉʀɻʅɸʃ1 ɺʳʙʠʨʘʝʪ ʧʝʨʚʳʡ ʩʠʛʥʘʣ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʥʘ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʠʛʥʘʣ 05.08 
ʊɽʂ ʉʂʆʈ ʃʀʌʊɸ. 

 

 ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

17.02 ʉʀɻʅɸʃ2 ɺʳʙʠʨʘʝʪ ʚʪʦʨʦʡ ʩʠʛʥʘʣ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʥʘ ʧʘʥʝʣʠ 
ʫʧʨʘʚʣʝʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʠʛʥʘʣ 05.09 
ɿɸɼɸʅ ʉʂʆʈ ʃʀʌʊɸ. 

 

 ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

17.03 ʉʀɻʅɸʃ3 ɺʳʙʠʨʘʝʪ ʪʨʝʪʠʡ ʩʠʛʥʘʣ, ʦʪʦʙʨʘʞʘʝʤʳʡ ʥʘ ʧʘʥʝʣʠ 
ʫʧʨʘʚʣʝʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʠʛʥʘʣ 01.06 
ʄʆʄɽʅʊ ɼɺʀɻ. 

 

 ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  
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20  

20 ʇʈɽɼɽʃʓ ʇʨʝʜʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʚʦʜʘ.  
20.01 MAX ʉʂʆʈʆʉʊʔ ɿʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʩʢʦʨʦʩʪʴ. ʉʤ. ʪʘʢʞʝ 

ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 22.08 ɼʆʇʋʉʊ MAX ʉʂʆʈ.  

0 ï 30000 ʦʙ/ʤʠʥ ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʩʢʦʨʦʩʪʴ. 1 = 1 ʦʙ/ʤʠʥ 

20.02 MIN ʉʂʆʈʆʉʊʔ ʆʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʩʢʦʨʦʩʪʴ. ʉʤ. ʪʘʢʞʝ 
ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 22.08 ɼʆʇʋʉʊ MIN ʉʂʆʈ.  

-30000 ï 0 ʦʙ/ʤʠʥ ʄʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʩʢʦʨʦʩʪʴ. 1 = 1 ʦʙ/ʤʠʥ 

20.03 ʈɸɿʈ ʇʆʃʆɾ 
ʉʂʆʈ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

20.04 ʈɸɿʈ ʆʊʈʀʎ 
ʉʂʆʈ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

20.05 MAX ʊʆʂ ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ.  
0,00 ï 30000,00 A ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ. 100 = 1 ɸ 

20.06 ʄɸX ʄʆʄɽʅʊ  ɿʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣʴʥʳʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʜʣʷ 
ʧʨʠʚʦʜʘ (ʚ % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ).  

0,0 ï 1600,0 % ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣʴʥʳʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ. 10 = 1 % 

20.07 MIN ʄʆʄɽʅʊ  ɿʘʜʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣʴʥʳʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʜʣʷ 
ʧʨʠʚʦʜʘ (ʚ % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ).  

-1600,0 ï 0,0 % ʄʠʥʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣʴʥʳʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ. 10 = 1 % 

20.08 ʆɻʈ ʊʆʂɸ ʇʆ 
ʊɽʄʇ 

ɺʢʣʶʯʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʪʦʢʘ ʧʝʨʝʛʨʝʚʘ. ʇʨʝʜʝʣ ʪʦʢʘ 
ʧʝʨʝʛʨʝʚʘ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʪʝʧʣʦʚʦʡ 
ʟʘʱʠʪʳ ʠʥʚʝʨʪʦʨʘ. 

 

ʆʪʢʣʶʯʝʥ ʈʘʩʯʝʪʥʳʡ ʧʨʝʜʝʣ ʪʦʢʘ ʧʝʨʝʛʨʝʚʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ɽʩʣʠ 
ʚʳʭʦʜʥʦʡ ʪʦʢ ʠʥʚʝʨʪʦʨʘ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ, ʬʦʨʤʠʨʫʝʪʩʷ 
ʩʠʛʥʘʣ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ çʇɽʈɽɻʈɽɺ IGBT ʇʈʀɺʆɼAè ʠ 
ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʠʟ-ʟʘ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ Içʇɽʈɽɻʈɽɺ IGBTè. 

0 

ɺʢʣʶʯʝʥ ɺʳʭʦʜʥʦʡ ʪʦʢ ʠʥʚʝʨʪʦʨʘ ʦʛʨʘʥʠʯʝʥ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʝʤ 
ʪʦʢʘ ʧʝʨʝʛʨʝʚʘ (ʪ. ʝ. ʪʦʢʦʤ ʜʚʠʛʘʪʝʣʷ). 

1 
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22 ʆɹʈɸʊʅɸʗ ʉɺʗɿʔ  
ʇʆ ʉʂʆʈʆʉʊʀ 

ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʚʳʙʦʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ, 
ʢʦʥʪʨʦʣʷ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʠ ʪ. ʜ.  

22.01 ʈɽɾʀʄ ʆʉ ʇʆ 
ʉʂʆʈ 

ɿʥʘʯʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ.  

ɺʳʯʠʩʣʝʥʥʘʷ ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ. 0 

ʕʥʢʦʜʝʨ1 ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʵʥʢʦʜʝʨʦʤ 1. ʕʥʢʦʜʝʨ 
ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 90.01 ɺʓɹʆʈ 
ʕʅʂʆɼɽʈ 1. 

1 

ʕʥʢʦʜʝʨ2 ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʵʥʢʦʜʝʨʦʤ 2. ʕʥʢʦʜʝʨ 
ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 90.02 ɺʓɹʆʈ 
ʕʅʂʆɼɽʈ 2. 

2 

22.02 ʌʀʃʔʊʈ  
ʉʂʆʈʆʉʊʀ 

ɿʘʜʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʬʘʢʪʠʯʝʩʢʦʡ 
ʩʢʦʨʦʩʪʠ, ʪ. ʝ. ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʠʛʥʘʣ 
ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 63 % ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ (ʩʢʦʨʦʩʪʴ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ = 01.01 ʌɸʂʊ 
ʉʂʆʈ). ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʤʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʦʩʪʘʝʪʩʷ 
ʧʦʩʪʦʷʥʥʳʤ, ʚʦʟʤʦʞʥʳʝ ʧʦʤʝʭʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʩʢʦʨʦʩʪʠ 
ʤʦʛʫʪ ʙʳʪʴ ʦʪʬʠʣʴʪʨʦʚʘʥʳ ʧʨʠ ʧʦʤʦʱʠ ʬʠʣʴʪʨʘ 
ʬʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ. ʉʥʠʞʝʥʠʝ ʧʦʤʝʭ ʩ 
ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʘ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʥʘʩʪʨʦʡʢʫ 

ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ 
ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʠ ʤʘʣʦʝ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ 
ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ. ʉʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 
ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
ɺ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʤʝʭ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʩʢʦʨʦʩʪʠ 
ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʦʣʞʥʘ ʙʳʪʴ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʦʙʱʝʤʫ ʤʦʤʝʥʪʫ ʠʥʝʨʮʠʠ ʥʘʛʨʫʟʢʠ ʠ 
ʜʚʠʛʘʪʝʣʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 10 ï 30 
% ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ  
tmech = (nnom / Tnom) Ĭ Jtot Ĭ 2 / 60, ʛʜʝ 
Jtot = ʩʫʤʤʘʨʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ 

ʜʚʠʛʘʪʝʣʷ (ʩ ʫʯʝʪʦʤ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʨʝʜʫʢʪʦʨʘ), 
nnom = ʥʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, Tnom 

= ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ. 
ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 26.06 ʌʀʃʔʊʈ ʉʂʆʈ. 

 

0,000 ï 10000,000 ʤʩ ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 1000 = 1 ʤʩ 
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22  

22.03 ʏʀʉʃ 
ʕʅʂɼɺʀɻɸʊ 

ʆʧʨʝʜʝʣʷʝʪ ʯʠʩʣʠʪʝʣʴ ʜʣʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ 
ʜʚʠʛʘʪʝʣʷè. 
 22.03 MOTOR GEAR MUL ʌʘʢʪʠʯʝʩʢʘʷActual speed 
ʩʢʦʨʦʩʪʴ 

------------------------------------------------------ = --
------------------------ 
22.04 MOTOR GEAR DIV ɺʭʦʜʥʘʷInput speed 

ʩʢʦʨʦʩʪʴ ʛʜʝ ʚʭʦʜʥʘʷ ʩʢʦʨʦʩʪʴ ï ʵʪʦ ʩʢʦʨʦʩʪʴ, 

ʠʟʤʝʨʷʝʤʘʷ ʵʥʢʦʜʝʨʦʤ 1/2 (01.08 ʉʂʆʈ ʕʅʂʆɼɽʈ 1 

/ 01.10 ʉʂʆʈ ʕʅʂʆɼɽʈ 2), ʠʣʠ ʨʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ 

(01.14 ʉʂʆʈ ʈɸʉʏɽʊʅ). 
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ 1, ʪʦ ʚ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʤʝʩʪʦ ʟʥʘʯʝʥʠʷ, 
ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ. 
ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʜʚʠʛʘʪʝʣʷ ʥʘ 
ʩʪʨ. 141. 

 

-2147483647 ï  
2147483647 

ʏʠʩʣʠʪʝʣʴ ʜʣʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʜʚʠʛʘʪʝʣʷè. 
ʇʨʠʤʝʯʘʥʠʝ. ʅʘʩʪʨʦʡʢʘ 0 ʟʘʤʝʥʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʥʘ 1. 

1 = 1 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

22.04 ɿʅɸʄ 
ʕʅʂɼɺʀɻɸʊ 

ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʤʝʥʘʪʝʣʴ ʜʣʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ 
ʵʥʢʦʜʝʨʘ ʜʚʠʛʘʪʝʣʷè. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 22.03 
ʏʀʉʃ ʕʅʂɼɺʀɻɸʊ. 

 

 1 ï 2147483647 ɿʥʘʤʝʥʘʪʝʣʴ ʜʣʷ ʬʫʥʢʮʠʠ çʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ 
ʜʚʠʛʘʪʝʣʷè. 

1 = 1 

22.05 ʆɻʈ ʅʋʃ 
ʉʂʆʈʆʉʊʀ 

ɿʘʜʘʝʪ ʧʨʝʜʝʣ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. ɼʚʠʛʘʪʝʣʴ 
ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʛʨʘʬʠʢʫ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ 
ʧʨʝʜʝʣ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʜʚʠʛʘʪʝʣʴ 
ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʳʙʝʛʦʤ. 
ʇʨʠʤʝʯʘʥʠʝ. ʉʣʠʰʢʦʤ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʩʪʘʥʦʚʘ ʧʨʠʚʦʜʘ. 

 

 0,00 ï  
30000,00 ʦʙ/ʤʠʥ 

ʇʨʝʜʝʣ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. 100 =  
1 ʦʙ/ʤʠʥ 
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22.06 ɿɸɼ ʅʋʃ 
ʉʂʆʈʆʉʊʀ 

ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʟʘʜʝʨʞʢʠ ʜʣʷ ʬʫʥʢʮʠʠ ʟʘʜʝʨʞʢʠ 
ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. ʕʪʘ ʬʫʥʢʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 
ʧʨʠʣʦʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʧʣʘʚʥʳʡ ʠ ʙʳʩʪʨʳʡ 
ʧʝʨʝʟʘʧʫʩʢ. ɺ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʧʨʠʚʦʜ ʩ 
ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʨʦʪʦʨʘ 
ʜʚʠʛʘʪʝʣʷ. 
No Zero Speed Delay (ɹʝʟ ʟʘʜʝʨʞʢʠ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ) 
ʇʨʠʚʦʜ ʧʦʣʫʯʘʝʪ ʢʦʤʘʥʜʫ ʦʩʪʘʥʦʚʘ ʠ ʥʘʯʠʥʘʝʪ 
ʟʘʤʝʜʣʝʥʠʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ. ʂʦʛʜʘ ʪʝʢʫʱʘʷ 
ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʘʜʘʝʪ ʥʠʞʝ ʧʨʝʜʝʣʘ 
ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ (22.05 ʆɻʈ ʅʋʃ ʉʂʆʈʆʉʊʀ), 
ʨʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ ʦʪʢʣʶʯʘʝʪʩʷ. ʄʦʜʫʣʷʪʦʨ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʪʢʣʶʯʘʝʪʩʷ, ʠ ʜʚʠʛʘʪʝʣʴ 
ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʨʝʞʠʤʝ ʚʳʙʝʛʘ (ʧʦ ʠʥʝʨʮʠʠ). 
ʉʢʦʨʦʩʪʴ 

ʈʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ 
ʚʳʢʣʶʯʝʥ: ʜʚʠʛʘʪʝʣʴ 
ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ 
ʠʥʝʨʮʠʠ. 

22.05 ʆɻʈ ʅʋʃ 
ʉʂʆʈʆʉʊʀ 

ɺʨʝʤʷ 

With Zero Speed Delay (ʉ ʟʘʜʝʨʞʢʦʡ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ) 
ʇʨʠʚʦʜ ʧʦʣʫʯʘʝʪ ʢʦʤʘʥʜʫ ʦʩʪʘʥʦʚʘ ʠ ʥʘʯʠʥʘʝʪ 
ʟʘʤʝʜʣʝʥʠʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ. ʂʦʛʜʘ ʪʝʢʫʱʘʷ 
ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʘʜʘʝʪ ʥʠʞʝ ʧʨʝʜʝʣʘ 
ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ (22.05 ʆɻʈ ʅʋʃ ʉʂʆʈʆʉʊʀ), 
ʚʢʣʶʯʘʝʪʩʷ ʬʫʥʢʮʠʷ ʟʘʜʝʨʞʢʠ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. ɺʦ 
ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʨʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ 
ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ: ʠʥʚʝʨʪʦʨ ʩʦʭʨʘʥʷʝʪ ʨʝʞʠʤ 
ʤʦʜʫʣʷʮʠʠ, ʜʚʠʛʘʪʝʣʴ ʥʘʤʘʛʥʠʯʝʥ, ʠ ʧʨʠʚʦʜ ʛʦʪʦʚ ʢ 
ʙʳʩʪʨʦʤʫ ʧʝʨʝʟʘʧʫʩʢʫ. 
ʉʢʦʨʦʩʪʴ 

ʈʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ 
ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ. 
ɼʚʠʛʘʪʝʣʴ ʟʘʤʝʜʣʷʝʪʩʷ 
ʜʦ ʠʩʪʠʥʥʦʡ ʥʫʣʝʚʦʡ 
ʩʢʦʨʦʩʪʠ.  

22.05 ʆɻʈ ʅʋʃ 
ʉʂʆʈʆʉʊʀ 

 ɿʘʜʝʨʞʢʘ ɺʨʝʤʷ 

 

 0 ï 30000 ʤʩ ɿʘʜʝʨʞʢʘ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. 1 = 1 ʤʩ 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

22.07 ʆɻʈ ʇʈɽɺʓʐ 
ʉʂʆʈ 

ɿʘʜʘʝʪ ʢʦʥʪʨʦʣʴʥʳʡ ʧʨʝʜʝʣ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ.   
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ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 02.13 Cʃ ʉʆʉʊ FBA, ʙʠʪ 
10. 

 0 ï 30000 ʦʙ/ʤʠʥ ʂʦʥʪʨʦʣʴʥʳʡ ʧʨʝʜʝʣ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ. 1 = 1 ʦʙ/ʤʠʥ 

22.08 ɼʆʇʋʉʊ MAX 
ʉʂʆʈ 

ʉʦʚʤʝʩʪʥʦ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 20.01 MAX ʉʂʆʈʆʉʊʔ ʠ 20.02 
MIN ʉʂʆʈʆʉʊʔ ʟʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ 
ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ (ʟʘʱʠʪʘ ʦʪ ʧʨʝʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ). 
ɽʩʣʠ ʪʝʢʫʱʘʷ ʩʢʦʨʦʩʪʴ (01.01 ʌɸʂʊ ʉʂʆʈ) ʧʨʝʚʳʰʘʝʪ 
ʧʨʝʜʝʣ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʘʨʘʤʝʪʨʦʤ 20.01 ʠʣʠ 20.02, 
ʙʦʣʝʝ ʯʝʤ ʥʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 22.08 ɼʆʇʋʉʊ MAX 
ʉʂʆʈ, ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʠʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 
çʇʈɽɺʓʐɽʅʀɽ ʉʂʆʈʆʉʊʀè. 
ʇʨʠʤʝʨ. ɽʩʣʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ 1420 ʦʙ/ʤʠʥ 
ʠ ʟʘʧʘʩ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 300 ʦʙ/ʤʠʥ, ʪʦ ʧʨʠʚʦʜ 
ʦʪʢʣʶʯʠʪʩʷ ʧʨʠ 1720 ʦʙ/ʤʠʥ. 

 

 0,0 ï  
10000,0 ʦʙ/ʤʠʥ 

ɿʘʧʘʩ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʧʦ ʩʢʦʨʦʩʪʠ. 10 = 1 
ʦʙ/ʤʠʥ 

22.09 ʆʐʀɹʂɸ ʆʉ 
ʉʂʆʈ 

ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʜʘʥʥʳʭ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ. 
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 
ʇʨʝʜʫʧʨʝʞʜ ʠʣʠ ʅʝʪ, ʧʦʪʝʨʷ ʜʘʥʥʳʭ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 
ʚʳʟʦʚʝʪ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʦʰʠʙʢʠ. ʏʪʦʙʳ ʫʜʘʣʠʪʴ 
ʟʘʧʠʩʴ ʦʙ ʦʰʠʙʢʝ ʠ ʟʘʥʦʚʦ ʫʩʪʘʥʦʚʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨ 90.10 ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ. 

 

 ʆʪʢʘʟ ʇʨʠʚʦʜ ʘʢʪʠʚʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʢʘʟʝ (ʆɹʈʓɺ 
ʉɺʗɿʀ  
ʉ ʆʇʎʀɽʁ, ʆʐʀɹʂA ʕʅʂʆɼɽʈA 1/2, ʆɹʈʓɺ 
ʕʅʂʆɼɽʈA 1/2 ʠʣʠ ʆɹʈʓɺ ʆɹʈ ʉɺʗɿʀ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʚʠʜʘ ʥʝʧʦʣʘʜʢʠ). 

0 

 ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʚʦʜ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʙʝʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ 
ʛʝʥʝʨʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ (ʆɹʈʓɺ ʉɺʗɿʀ ʉ 
ʆʇʎʀɽʁ, ʆʐʀɹʂA ʕʅʂʆɼɽʈA 1/2 ʠʣʠ ʆɹʈʓɺ ʆɹʈ 
ʉɺʗɿʀ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʥʝʧʦʣʘʜʢʠ). 

1 

22.08 
  ɼʆʇʋʉʊ  MAX  ʉʂʆʈ 

22.08 
  ɼʆʇʋʉʊ  MAX  ʉʂʆʈ 

ʉʢʦʨʦʩʪʴ 

ɺʨʝʤʷ 

20.01  MAX  ʉʂʆ ʈʆʉʊʔ 

20.02  MIN  ʉʂʆʈ ʆʉʊʔ 
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 ʅʝʪ ʇʨʠʚʦʜ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʦʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʉʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ ʠ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʝ ʬʦʨʤʠʨʫʶʪʩʷ. 

2 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

24 

24 ʈɽɾʀʄ ɿɸɼɸʅʀʗ  
ʉʂʆʈʆʉʊʀ 

ʅʘʩʪʨʦʡʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʳʙʦʨ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ. ʕʪʠ 
ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʧʦʩʪʫʧʣʝʥʠʷ 
ʟʘʜʘʥʠʡ ʩʢʦʨʦʩʪʠ ʦʪ ʤʦʜʫʣʷ ʰʠʥʳ Fieldbus ʠʣʠ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ. 

 

24.02 ʀʉʊ ɿɸɼ ʉʂʆʈ2 ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʠʷ ʧʦ ʰʠʥʝ Fieldbus. 
ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 2 (03.02 ɿɸɼɸʅʀɽ 
ʉʂʆʈ 2). 

 

ʅʆʃʔ ʅʫʣʝʚʦʝ ʟʘʜʘʥʠʝ. 0 

AI1 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 1. 1 

AI2 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 2. 2 

FBA ɿɸɼɸʅ 1 ɿʘʜʘʥʠʝ 1, ʧʝʨʝʜʘʚʘʝʤʦʝ ʧʦ ʰʠʥʝ Fieldbus. 3 

FBA ɿɸɼɸʅ 2 ɿʘʜʘʥʠʝ 2, ʧʝʨʝʜʘʚʘʝʤʦʝ ʧʦ ʰʠʥʝ Fieldbus. 4 

D2D ɿɸɼɸʅ 1 ɿʘʜʘʥʠʝ 1, ʧʝʨʝʜʘʚʘʝʤʦʝ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ 
ʧʨʠʚʦʜʫè. 

5 

D2D ɿɸɼɸʅ 2 ɿʘʜʘʥʠʝ 2, ʧʝʨʝʜʘʚʘʝʤʦʝ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ 
ʧʨʠʚʦʜʫè. 

6 

ʕʅʂʆɼɽʈ1 ʉʢʦʨʦʩʪʴ ʦʪ ʵʥʢʦʜʝʨʘ 1 (01.08 ʉʂʆʈ ʕʅʂʆɼɽʈ 1). 7 

ʕʅʂʆɼɽʈ2 ʉʢʦʨʦʩʪʴ ʦʪ ʵʥʢʦʜʝʨʘ 2 (01.10 ʉʂʆʈ ʕʅʂʆɼɽʈ 2). 8 

24.03 ɺʓɹʆʈ ʀʉʊ 
ɿɸɼɸʅ1 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

24.04 ɺʓɹʆʈ ʀʉʊ 
ɿɸɼɸʅ2 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ 2 (ʠʤʝʝʪ 
ʧʨʠʦʨʠʪʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʘ 24.02 
ʀʉʊ ɿɸɼ ʉʂʆʈ2). ʇʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ P.3.2, ʪ. ʝ. 03.02 ɿɸɼɸʅʀɽ ʉʂʆʈ 2. 

 

 ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153)  

24.05 ɸʂʊʀɺʀɿ 
ɿɸɼɸʅ1/2 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʠʷ ʧʦ ʰʠʥʝ Fieldbus. 
ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ 1 ʠʣʠ 2. ʀʩʪʦʯʥʠʢ 
ʟʘʜʘʥʠʷ 1/2 ʦʧʨʝʜʝʣʷʝʪʩʷʧʘʨʘʤʝʪʨʦʤ 24.03 ɺʓɹʆʈ ʀʉʊ 
ɿɸɼɸʅ1 / 24.04 ɺʓɹʆʈ ʀʉʊ ɿɸɼɸʅ2.  
0 = ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ 1. 

 

 ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  
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25 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

25 ɿɸɼɸʅʀɽ  
ɻʈɸʌʀʂɸ ʉʂʆʈʆʉʊʀ 

ʅʘʩʪʨʦʡʢʠ ʣʠʥʝʡʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ.  

25.01 ʂʈʀɺɸʗ 
ɿɸɼɸʅʀʗ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

25.02 ʈɸʉʏ ʉʂʆʈ  
ʄʆʊʆʈɸ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 
ʆʪʦʙʨʘʞʘʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ (ʦʙ/ʤʠʥ), 
ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ 
(ʤ/ʩʝʢ), ʟʘʜʘʥʥʦʡ ʧʘʨʘʤʝʪʨʦʤ 80.01 ʅʆʄ ʉʂʆʈʆʉʊʔ. 
ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ ʷʚʣʷʶʪʩʷ ʥʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ, 
ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ ʠ ʜʠʘʤʝʪʨ 
ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ ʰʢʠʚʘ. ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ɺʳʯʠʩʣʝʥʠʝ 
ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘ ʩʪʨ. 105. 

1 = 1 ʦʙ/ʤʠʥ 

25.11 ɺʈɽʄʗ ɸɺɸʈ 
ʆʉʊ3 

ɿʘʜʘʝʪ ʚʨʝʤʷ ʦʩʪʘʥʦʚʘ ʧʨʠʚʦʜʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʠʛʥʘʣʘ 

ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ OFF3 (ʪ. ʝ. ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 
ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ, ʟʘʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 
25.02 ʈɸʉʏ ʉʂʆʈ ʄʆʊʆʈɸ, ʜʦ ʥʫʣʷ). ɸʚʘʨʠʡʥʳʡ 
ʦʩʪʘʥʦʚ OFF3 ʘʢʪʠʚʠʨʫʝʪʩʷ ʬʫʥʢʮʠʝʡ çʂʦʥʮʝʚʳʝ 

ʚʳʢʣʶʯʘʪʝʣʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʵʪʘʞʘè ʠ çʆʩʪʘʥʦʚ 

ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʥʘ 
ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷè.  
ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ ʥʘ ʩʪʨ. 140. 
ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ OFF 1 ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʟʘʤʝʜʣʝʥʠʷ ʧʦ ʛʨʘʬʠʢʫ. 

 

 0,000 ï 1800,000 ʩ ɺʨʝʤʷ ʟʘʤʝʜʣʝʥʠʷ ʜʣʷ ʬʫʥʢʮʠʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ 
OFF3. 

1000 = 1 ʩ 

25.80 ɺʓɹʆʈ ʋʉʂ/ɿɸʄ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ 1 ʠʣʠ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 2 ʚ ʨʝʞʠʤʝ 
ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ. 1 = ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 
2. 0 = ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 1. ɹʦʣʝʝ 
ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ ɺʳʙʦʨ 
ʫʩʢʦʨʝʥʠʷ/ ʟʘʤʝʜʣʝʥʠʷ ʥʘ ʩʪʨ. 106. 

 

25.81 ʋʉʂʆʈɽʅʀɽ1 ɿʘʜʘʝʪ ʫʩʢʦʨʝʥʠʝ ʜʣʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ 1.  

 0,01 ï 25,00 ʤ/ʩ2 ʋʩʢʦʨʝʥʠʝ ʜʣʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 
ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 1. 

100 = 1 ʤ/ʩ2 

25.82 ɿɸʄɽɼʃɽʅʀɽ1 ɿʘʜʘʝʪ ʟʘʤʝʜʣʝʥʠʝ ʜʣʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ 1.  

 0,01 ï 25,00 ʤ/ʩ2 ɿʘʤʝʜʣʝʥʠʝ ʜʣʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ 1. 

100 = 1 ʤ/ʩ2 

25.83 ʋʉʂʆʈɽʅʀɽ2 ɿʘʜʘʝʪ ʫʩʢʦʨʝʥʠʝ ʜʣʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ 2.  

 0,01 ï 25,00 ʤ/ʩ2 ʋʩʢʦʨʝʥʠʝ ʜʣʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ 
2. 

100 = 1 ʤ/ʩ2 
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25.84 ɿɸʄɽɼʃɽʅʀɽ2 ɿʘʜʘʝʪ ʟʘʤʝʜʣʝʥʠʝ ʜʣʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ 2.  

 0,01 ï 25,00 ʤ/ʩ2 ɿʘʤʝʜʣʝʥʠʝ ʜʣʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ 2. 

100 = 1 ʤ/ʩ2 

25.85 ʋʉʂʆʈ ɺ 
ʈɽɺʀɿʀʀ 

ɿʘʜʘʝʪ ʫʩʢʦʨʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ.  

 0,01 ï 25,00 ʤ/ʩ2 ʋʩʢʦʨʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 100 = 1 ʤ/ʩ2 

25.86 ɿɸʄɽɼʃ ɺ ʈɽɺʀɿ ɿʘʜʘʝʪ ʟʘʤʝʜʣʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ.  

 0,01 ï 25,00 ʤ/ʩ2 ɿʘʤʝʜʣʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 100 = 1 ʤ/ʩ2 



ʇʘʨʘʤʝʪʨʳ   255 

 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

25.87 ʋʉʂʆʈ ɺ 
ʕɺɸʂʋɸʎ 

ɿʘʜʘʝʪ ʫʩʢʦʨʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ.  

 0,01 ï 25,00 ʤ/ʩ2 ʋʩʢʦʨʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. 100 = 1 ʤ/ʩ2 

25.88 ɿɸʄɽɼ ɺ 
ʕɺɸʂʋɸʎ 

ɿʘʜʘʝʪ ʟʘʤʝʜʣʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ.  

 0,01 ï 25,00 ʤ/ʩ2 ɿʘʤʝʜʣʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. 100 = 1 ʤ/ʩ2 

25.89  ʋʉʂ/ɿɸʄ 
ɺʓʈɸɺʅ 

ɿʘʜʘʝʪ ʫʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ 
ʚʳʨʘʚʥʠʚʘʥʠʷ.  

 0,01 ï 25,00 ʤ/ʩ2 ʋʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ 
ʚʳʨʘʚʥʠʚʘʥʠʷ. 

100 = 1 ʤ/ʩ2 

25.90 ɸʂʊʀɺ ʈʓɺʂʆɺ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʚʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʨʳʚʢʦʚ, 
ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʘʤʠ 25.91 ʈʓɺʆʂ1 ï 25.97 
ʈʓɺʆʂ7 ï 1 = ɺʩʝ ʨʳʚʢʠ ʦʪʢʣʶʯʝʥʳ ʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 
0 = ɺʩʝ ʨʳʚʢʠ ʚʢʣʶʯʝʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ. ɹʦʣʝʝ 
ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ ɺʳʙʦʨ ʨʳʚʢʘ 
ʥʘ ʩʪʨ. 107. 

 

25.91 ʈʓɺʆʂ1 ɿʘʜʘʝʪ ʨʳʚʦʢ ʚ ʥʘʯʘʣʝ ʫʩʢʦʨʝʥʠʷ ʩ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ ʜʦ 
ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʧʫʩʢʝ.   

 0,01 ï 100,00 ʤ/ʩ3 ʈʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʥʘʯʘʣʝ ʫʩʢʦʨʝʥʠʷ. 100 = 1 ʤ/ʩ3 

25.92 ʈʓɺʆʂ2 ɿʘʜʘʝʪ ʨʳʚʦʢ ʚ ʢʦʥʮʝ ʫʩʢʦʨʝʥʠʷ ʩ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ ʜʦ 
ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʧʫʩʢʝ.  

 0,01 ï 100,00 ʤ/ʩ3 ʈʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʦʥʮʝ ʫʩʢʦʨʝʥʠʷ. 100 = 1 ʤ/ʩ3 

25.93 ʈʓɺʆʂ3 ɿʘʜʘʸʪʨʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʥʘʯʘʣʝ ʟʘʤʝʜʣʝʥʠʷ ʩ 
ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʦ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ.  

 0,01 ï 100,00 ʤ/ʩ3 ʈʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʥʘʯʘʣʝ ʟʘʤʝʜʣʝʥʠʷ ʜʦ ʩʢʦʨʦʩʪʠ 
ʜʦʪʷʛʠʚʘʥʠʷ. 

100 = 1 ʤ/ʩ3 

25.94 ʈʓɺʆʂ4 ɿʘʜʘʝʪ ʨʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʦʥʮʝ ʟʘʤʝʜʣʝʥʠʷ ʩ 
ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʦ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ.  

 0,01 ï 100,00 ʤ/ʩ3 ʈʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʦʥʮʝ ʟʘʤʝʜʣʝʥʠʷ ʜʦ ʩʢʦʨʦʩʪʠ 
ʜʦʪʷʛʠʚʘʥʠʷ. 

100 = 1 ʤ/ʩ3 

25.95 ʈʓɺʆʂ5 ɿʘʜʘʝʪ ʨʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʥʘʯʘʣʝ ʟʘʤʝʜʣʝʥʠʷ ʜʦ 
ʦʩʪʘʥʦʚʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʢʦʤʘʥʜʳ ʦʩʪʘʥʦʚʘ.  

 0,01 ï 100,00 ʤ/ʩ3 ʈʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʥʘʯʘʣʝ ʟʘʤʝʜʣʝʥʠʷ ʜʦ ʦʩʪʘʥʦʚʘ. 100 = 1 ʤ/ʩ3 

25.96 ʈʓɺʆʂ6 ɿʘʜʘʝʪ ʨʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʦʥʮʝ ʟʘʤʝʜʣʝʥʠʷ ʜʦ 
ʦʩʪʘʥʦʚʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʢʦʤʘʥʜʳ ʦʩʪʘʥʦʚʘ.  

 0,01 ï 100,00 ʤ/ʩ3 ʈʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʦʥʮʝ ʟʘʤʝʜʣʝʥʠʷ ʜʦ ʦʩʪʘʥʦʚʘ. 100 = 1 ʤ/ʩ3 

25.97 ʈʓɺʆʂ7 ʆʧʨʝʜʝʣʷʝʪ ʨʳʚʦʢ ʚʦ ʚʨʝʤʷ ʨʝʞʠʤʘ ʚʳʨʘʚʥʠʚʘʥʠʷ.  

 0,01 ï 100,00 ʤ/ʩ3 ɿʘʜʘʝʪ ʨʳʚʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ ʚʳʨʘʚʥʠʚʘʥʠʠ. 100 = 1 ʤ/ʩ3 
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26.06 ʌʀʃʔʊʈ ʉʂʆʈ ɿʘʜʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ.  
ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʤʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʪʩʷ 
(ʩʣʝʜʷʱʠʝ ʩʠʩʪʝʤʳ), ʪʦ ʧʦʤʝʭʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ 
ʠʟʤʝʨʝʥʠʠ ʩʢʦʨʦʩʪʠ, ʤʦʛʫʪ ʬʠʣʴʪʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 
ʬʠʣʴʪʨʘ ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ. ʉʥʠʞʝʥʠʝ ʧʦʤʝʭ ʩ 
ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʘ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʥʘʩʪʨʦʡʢʫ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ 
ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʠ ʤʘʣʦʝ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ 
ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ. ʉʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 
ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ.  
ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 22.02 ʌʀʃʔʊʈ 
ʉʂʆʈʆʉʊʀ. 

 

 0,0 ï 1000,0 ʤʩ ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ. 
0 ʤʩ = ʌʠʣʴʪʨ ʦʪʢʣʶʯʝʥ. 

10 = 1 ʤʩ 

26.07 ʆʂʅʆ ʉʂʆʈʆʉʊʀ ɿʘʜʘʝʪ ʘʙʩʦʣʶʪʥʫʶ ʚʝʣʠʯʠʥʫ ʟʦʥʳ (ʦʢʥʘ) ʜʣʷ ʢʦʥʪʨʦʣʷ 
ʩʢʦʨʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, ʪ. ʝ. ʢʦʥʪʨʦʣʠʨʫʝʪ ʘʙʩʦʣʶʪʥʫʶ 
ʚʝʣʠʯʠʥʫ ʨʘʟʥʦʩʪʠ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʠ 
ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ (ʙʝʟ ʫʯʝʪʘ 
ʨʘʟʛʦʥʘ/ʟʘʤʝʜʣʝʥʠʷ) 01.01 ʌɸʂʊ ʉʂʆʈ - 03.03 ɿɸɼɸʅʀɽ 
ʉʂʆʈ ɺʍ). ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʥʘʭʦʜʠʪʩʷ ʚ 
ʧʨʝʜʝʣʘʭ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʵʪʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʟʥʘʯʝʥʠʝ 
ʙʠʪʘ 8 (AT_SETPOINT) ʩʠʛʥʘʣʘ 02.13 ʨʘʚʥʦ 1. ɽʩʣʠ 
ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʚʳʭʦʜʠʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʝʜʝʣʳ, 
ʟʥʘʯʝʥʠʝ ʙʠʪʘ 8 ʨʘʚʥʦ 0. 

 

 0 ï 30000 ʦʙ/ʤʠʥ ɸʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʦʢʥʘ ʢʦʥʪʨʦʣʷ ʩʢʦʨʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. 1 = 1 ʦʙ/ʤʠʥ 

  

26 ʉʂʆʈʆʉʊʅɸʗ  
ʆʐʀɹʂɸ 

ʅʘʩʪʨʦʡʢʠ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ.  

26.05 ʉʂɸʏʆʂ  
ʉʂʆʈʆʉʊʀ 

ʆʧʨʝʜʝʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʢʘʯʦʢ ʩʢʦʨʦʩʪʠ, 
ʧʦʜʘʚʘʝʤʳʡ ʥʘ ʚʭʦʜ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 
(ʧʨʠʙʘʚʣʷʝʪʩʷ ʢ ʦʰʠʙʢʝ ʩʢʦʨʦʩʪʠ). 

 

-30000,00 ï  
30000,00 ʦʙ/ʤʠʥ 

ʉʢʘʯʦʢ ʩʢʦʨʦʩʪʠ. 100 =  
1 ʦʙ/ʤʠʥ 
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28  

28 ʈɽɻʋʃʀʈʆɺɸʅʀɽ  
ʉʂʆʈʆʉʊʀ 

 ʅʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ.  

28.01 ʉʂʆʈ ʆʐʀɹʂɸ  ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ (ʟʘʜʘʥʠʝ ï 

ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʟʥʘʯʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ P.3.6, ʪ. ʝ. ʩʠʛʥʘʣ 03.06 

ʌʀʃʔʊʈ ʆʐ ʉʂʆʈ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʟʘʬʠʢʩʠʨʦʚʘʥ, ʪ. ʝ. ʝʛʦ 
ʫʩʪʘʥʦʚʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʝʚʦʟʤʦʞʥʘ. 

 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153)  

28.02 ʂʆʕʌʌ  
ʋʉʀʃɽʅʀʗ  ɿʘʜʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ (Kp) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. ʉʣʠʰʢʦʤ ʙʦʣʴʰʦʝ 
ʫʩʠʣʝʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʢʦʣʝʙʘʥʠʡ ʩʢʦʨʦʩʪʠ. 
ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʨʝʛʫʣʷʪʦʨʘ 
ʩʢʦʨʦʩʪʠ ʧʨʠ ʩʪʫʧʝʥʯʘʪʦʤ ʠʟʤʝʥʝʥʠʠ ʦʰʠʙʢʠ (ʟʥʘʯʝʥʠʝ 
ʦʰʠʙʢʠ ʧʦʩʣʝ ʩʢʘʯʢʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ). 

 

ɺʳʭʦʜ ʨʝʛʫʣʷʪʦʨʘ 
= Kp Ĭ e 

 
ɺʨʝʤʷ 

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥ ʨʘʚʥʳʤ 1, 
ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʦʰʠʙʢʠ ʥʘ 10 % (ʟʘʜʘʥʠʝ ï ʬʘʢʪʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ) ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 
ʨʝʛʫʣʷʪʦʨʘ ʥʘ 10 %. 

0,00 ï 200,00  ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʟʚʝʥʘ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. 

100 = 1 

ʂʦʵʬʬʠʮʠʝʥʪ 
  ʫʩʠʣʝʥʠʷ  = K p  = 1 

T I    = ɺʨʝʤʷ 
  ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ  = 0 

T D   = ɺʨʝʤʷ 
  ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ  = 0 

% 

e =  ɿʥʘʯʝʥʠʝ 
       ʦʰʠʙʢʠ 

ɺʳʭʦʜ 
  ʨʝʛʫʣʷʪʦʨʘ 

ɿʥʘʯʝʥʠʝ 
  ʦʰʠʙʢʠ 
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28.03 ɺʈɽʄʗ  ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. 

ʀʅʊɽɻʈʀʈ ɺʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʟʘʜʘʝʪ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 
ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʨʝʛʫʣʷʪʦʨʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʦʰʠʙʢʝ ʥʘ ʚʭʦʜʝ ʠ 
ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʩʠʣʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʟʚʝʥʘ ʨʝʛʫʣʷʪʦʨʘ, ʨʘʚʥʦʤ 1. 
ʏʝʤ ʤʝʥʴʰʝ ʚʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʪʝʤ ʙʳʩʪʨʝʝ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʦʰʠʙʢʘ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʉʣʠʰʢʦʤ ʤʘʣʦʝ ʚʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʠʯʠʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʚʥʳʤ ʥʫʣʶ, 
ʠʥʪʝʛʨʠʨʫʶʱʝʝ ʟʚʝʥʦ ʨʝʛʫʣʷʪʦʨʘ ʦʪʢʣʶʯʝʥʦ. 
ʌʫʥʢʮʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʠʥʪʝʛʨʘʪʦʨ, ʝʩʣʠ 
ʚʝʣʠʯʠʥʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʨʝʛʫʣʷʪʦʨʘ ʦʛʨʘʥʠʯʝʥʘ. 
ʉʤ.ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 06.05 ʉʃʆɺʆ ʇʈɽɼɽʃʆɺ. 
ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʨʝʛʫʣʷʪʦʨʘ 
ʩʢʦʨʦʩʪʠ ʧʨʠ ʩʪʫʧʝʥʯʘʪʦʤ ʠʟʤʝʥʝʥʠʠ ʦʰʠʙʢʠ (ʟʥʘʯʝʥʠʝ 
ʦʰʠʙʢʠ ʧʦʩʣʝ ʩʢʘʯʢʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ). 

p 

 0,000 ï 600,000 ʩ ɺʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. 1000 = 1 ʩ 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ  ʆʧʠʩʘʥʠʝ FbEq 
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28.04 ɺʈɽʄʗ  
ɼʀʌʌɽʈɽʅʎ 

Kp Ĭ TD Ĭ  

 

Kp 

Kp 

ʂʦ 
TI  
TD 
Ts= 

e 

ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʘ 
ʩʢʦʨʦʩʪʠ. ʆʧʝʨʘʮʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʩʣʫʞʠʪ ʜʣʷ 
ʬʦʨʩʠʨʦʚʢʠ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʨʝʛʫʣʷʪʦʨʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
ʚʝʣʠʯʠʥʳ ʦʰʠʙʢʠ. ʏʝʤ ʙʦʣʴʰʝ ʚʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ, 
ʪʝʤ ʩʠʣʴʥʝʝ ʬʦʨʩʠʨʦʚʢʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʧʨʦʮʝʩʩʝ 
ʠʟʤʝʥʝʥʠʷ ʦʰʠʙʢʠ. ɽʩʣʠ ʚʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʨʘʚʥʦ 
0, ʨʝʛʫʣʷʪʦʨ ʨʘʙʦʪʘʝʪ ʢʘʢ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʳʡ 
(ʇʀ), ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ð ʢʘʢ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-
ʠʥʪʝʛʨʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʨʝʛʫʣʷʪʦʨ (ʇʀɼ). 
ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢ ʚʦʟʤʫʱʘʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 
ɺ ʮʝʣʷʭ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 
ʧʨʦʠʟʚʦʜʥʘʷ ʦʰʠʙʢʠ ʩʢʦʨʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʧʫʱʝʥʘ 
ʯʝʨʝʟ ʬʠʣʴʪʨ ʥʠʞʥʠʭ ʯʘʩʪʦʪ. 
ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʨʝʛʫʣʷʪʦʨʘ 
ʩʢʦʨʦʩʪʠ ʧʨʠ ʩʪʫʧʝʥʯʘʪʦʤ ʠʟʤʝʥʝʥʠʠ ʦʰʠʙʢʠ (ʟʥʘʯʝʥʠʝ 
ʦʰʠʙʢʠ ʧʦʩʣʝ ʩʢʘʯʢʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ). 

% 

ʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ = Kp = 1 
= ɺʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ > 0 
= ɺʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ > 0 
 ʇʝʨʠʦʜ ʜʠʩʢʨʝʪʠʟʘʮʠʠ = 250 ʤʢʩ 

 = ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʦʰʠʙʢʠ ʤʝʞʜʫ ʜʚʫʤʷ ʚʳʙʦʨʢʘʤʠ 

ʇʨʠʤʝʯʘʥʠʝ. ʀʟʤʝʥʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʤʧʫʣʴʩʥʦʛʦ ʵʥʢʦʜʝʨʘ. 

 0,000 ï 10,000 ʩ ɺʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. 1000 = 1 ʩ 

28.05 ʌʀʃʔʊʈ ɺʈ  
ɼʀʌʌɽʈ 

ɿʘʜʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʣʷ 
ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʝʛʦ ʟʚʝʥʘ  

 0,0 ï 1000,0 ʤʩ ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʝʛʦ 
ʟʚʝʥʘ. 

10 = 1 ʤʩ 

28.06 ʂʆʄʇɽʅʉ 
ʋʉʂʆʈɽʅ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

 e 
T s 

ɺʳʭʦʜ 
  ʨʝʛʫʣʷʪʦʨʘ 

e =  ɿʥʘʯʝ ʥʠʝ 
  ʦʰʠʙʢʠ 

ɿʥʘʯʝʥʠʝ 
  ʦʰʠʙʢʠ 

ɺʨʝʤʷ T I  

Ĭe 

Ĭe 
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28.09 ɹɸʃɸʅʉ 
ʉʂʆʈʆʉʊʀ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

28.10 ʄIN ʄʆʄ ʋʇʈ 
ʉʂʆʈ 

ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʳʭʦʜʝ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ.  

 -1600,0 ï 1600,0 
% 

ʄʠʥʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʳʭʦʜʝ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. 10 = 1 % 

28.11 ʄɸX ʄʆʄ ʋʇʈ 
ʉʂʆʈ 

ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʳʭʦʜʝ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ.  

 -1600,0 ï 1600,0 
% 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʳʭʦʜʝ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. 10 = 1 % 
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28.12 ʄɸʍ ʉʂʈ ɸɼʇʊ  
ʈɽɻ 

ʂʦʵʬ 

28.14 ʂʆʕʌ ʋʉ 

ɸɼʇ 

ʣʠʙʦ  
28.15 ɺʈ ʀʅʊ 
ɸɼʇʊ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. 
ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ ʠ ʚʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 
ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʘʢʪʠʯʝʩʢʦʡ 
ʩʢʦʨʦʩʪʴʶ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʫʩʠʣʝʥʠʝ (28.02 
ʂʆʕʌʌ ʋʉʀʃɽʅʀʗ) ʠ ʚʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ (28.03 ɺʈɽʄʗ 
ʀʅʊɽɻʈʀʈ) ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʢʦʨʦʩʪʷʭ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ 
ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʠ ʚʨʝʤʝʥʠ 
ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 
ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ 28.13 MIN 

ʉʂʈ ɸɼʇʊ ʈɽɻ, ʧʘʨʘʤʝʪʨʳ 28.02 ʂʆʕʌʌ ʋʉʀʃɽʅʀʗ ʠ 28.03 

ɺʈɽʄʗ ʀʅʊɽɻʈʀʈ ʫʤʥʦʞʘʶʪʩʷ ʥʘ 28.14 ʂʆʕʌ ʋʉ ɸɼʇʊ ʈɽɻ ʠ 

28.15 ɺʈ ʀʅʊ ɸɼʇʊ ʈɽɻ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ ʟʥʘʯʝʥʠʶ 28.12 ʄɸʍ ʉʂʈ ɸɼʇʊ 
ʈɽɻ ʠʣʠ ʧʨʝʚʳʰʘʝʪ ʝʛʦ, ʘʜʘʧʪʘʮʠʷ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ; ʜʨʫʛʠʤʠ 
ʩʣʦʚʘʤʠ, ʚʝʣʠʯʠʥʳ 28.02 ʂʆʕʌʌ ʋʉʀʃɽʅʀʗ ʠ 28.03 ɺʈɽʄʗ 
ʀʅʊɽɻʈʀʈ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. 
ʂʦʵʬʬʠʮʠʝʥʪʳ ʚ ʜʠʘʧʘʟʦʥʝ ʤʝʞʜʫ 28.13 MIN ʉʂʈ ɸɼʇʊ ʈɽɻ ʠ 
28.12 ʄɸʍ ʉʂʈ ɸɼʇʊ ʈɽɻ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʫʪʝʤ ʣʠʥʝʡʥʦʡ 
ʠʥʪʝʨʧʦʣʷʮʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ. 

ʬʠʮʠʝʥʪ ʜʣʷ Kp ʠʣʠ TI Kp = ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥ 

 

ʘʣʴʥʦʛʦ  

ʌʘʢʪʠʯʝʩʢʘʷ 
ʢʦʨʦʩʪʴ 
ʦʙ/ʤʠʥ) 

 0 ï 30000 
ʦʙ/ʤʠʥ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ.  1 = 1 

ʦʙ/ʤʠʥ 

28.13 MIN ʉʂʈ ɸɼʇʊ 
ʈɽɻ 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 28.12 ʄɸʍ ʉʂʈ 
ɸɼʇʊ ʈɽɻ. 

 

 0 ï 30000 
ʦʙ/ʤʠʥ 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ 
ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ. 

1 = 1 
ʦʙ/ʤʠʥ 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

28.14 ʂʆʕʌ ʋʉ 
ɸɼʇʊ ʈɽɻ 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 28.12 ʄɸʍ ʉʂʈ ɸɼʇʊ ʈɽɻ.  
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 0,000 ï 10,000 ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ. 1000 = 1 

28.15 ɺʈ ʀʅʊ ɸɼʇʊ 
ʈɽɻ 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʨʝʤʝʥʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
28.12 ʄɸʍ ʉʂʈ ɸɼʇʊ ʈɽɻ.  

 0,000 ï 10,000 ʂʦʵʬʬʠʮʠʝʥʪ ʚʨʝʤʝʥʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 1000 = 1 

33 ʂʆʅʊʈʆʃʔ ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʩʠʛʥʘʣʦʚ.  
33.01 ʌʋʅʂʎ  

ʂʆʅʊʈʆʃʗ 1 
ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʢʦʥʪʨʦʣʷ 1.  

ɿʘʧʨʝʱʝʥʦ ʈʝʞʠʤ ʢʦʥʪʨʦʣʷ 1 ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 0 

ʇʦ ʥʠʞʥ ʛʨʘʥ ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 33.02 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ1, ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ, 
ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.04 MIN ɿʅɸʏ ʂʆʅʊʈ 1, 
ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 0 ʧʘʨʘʤʝʪʨʘ 06.14 ʉʆʉʊ ʂʆʅʊʈʆʃʗ. 
ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʜʦʣʞʥʦ ʧʨʝʚʳʩʠʪʴ 
ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.03 MAX ɿʅɸʏ ʂʆʅʊʈ 1. 

1 

ʇʦ ʚʝʨʭ ʛʨʘʥ ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 33.02 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ1, ʩʪʘʥʦʚʠʪʩʷ 
ʚʳʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.03 MAX ɿʅɸʏ ʂʆʅʊʈ 
1, ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 0 ʧʘʨʘʤʝʪʨʘ 06.14 ʉʆʉʊ 
ʂʆʅʊʈʆʃʗ. ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ 
ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 33.04 MIN ɿʅɸʏ 
ʂʆʅʊʈ 1. 

2 

ʇʦ ʥʠʞʥ ʟʥʘʯ ʂʦʛʜʘ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 33.02 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ1, 
ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.04 MIN 
ɿʅɸʏ ʂʆʅʊʈ 1, ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 0 ʧʘʨʘʤʝʪʨʘ 06.14 
ʉʆʉʊ ʂʆʅʊʈʆʃʗ. ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ 
ʩʠʛʥʘʣʘ ʜʦʣʞʥʦ ʧʨʝʚʳʩʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.03 
MAX ɿʅɸʏ ʂʆʅʊʈ 1. 

3 

ʇʦ ʚʝʨʭ ʟʥʘʯ ʂʦʛʜʘ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 33.02 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ1, 
ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.03 MAX 
ɿʅɸʏ ʂʆʅʊʈ 1, ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 0 ʧʘʨʘʤʝʪʨʘ 06.14 
ʉʆʉʊ ʂʆʅʊʈʆʃʗ. ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ 
ʩʠʛʥʘʣʘ ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 33.04 
MIN ɿʅɸʏ ʂʆʅʊʈ 1. 

4 

33.02 ʂʆʅʊʈʆʃʔ 
ʉʀɻʅɸʃ1 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʢʦʥʪʨʦʣʷ 1. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.01 ʌʋʅʂʎ ʂʆʅʊʈʆʃʗ 1.  

 ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

33.03 MAX ɿʅɸʏ ʂʆʅʊʈ 1 ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ 1. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.01 ʌʋʅʂʎ ʂʆʅʊʈʆʃʗ 1.  

-32768,00 ï  
32768,00 

ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 1. 100 = 1 

33.04 MIN ɿʅɸʏ ʂʆʅʊʈ 1 ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ 1. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.01 ʌʋʅʂʎ ʂʆʅʊʈʆʃʗ 1.  

-32768,00 ï  
32768,00 

ʅʠʞʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 1. 100 = 1 



ʇʘʨʘʤʝʪʨʳ   263 

 

33  

33.05 ʌʋʅʂʎ ʂʆʅʊʈ 2 ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʢʦʥʪʨʦʣʷ 2.  
ɿʘʧʨʝʱʝʥʦ ʈʝʞʠʤ ʢʦʥʪʨʦʣʷ 2 ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 0 



264   ʇʘʨʘʤʝʪʨʳ 

 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 ʇʦ ʥʠʞʥ ʛʨʘʥ ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 33.06 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ2, ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ, 
ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.08 MIN ɿʅɸʏ ʂʆʅʊʈ 2, 
ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 1 ʧʘʨʘʤʝʪʨʘ 06.14 ʉʆʉʊ ʂʆʅʊʈʆʃʗ. 
ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʜʦʣʞʥʦ 
ʧʨʝʚʳʩʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.07 MAX ɿʅɸʏ ʂʆʅʊʈ 
2. 

1 

 ʇʦ ʚʝʨʭ ʛʨʘʥ ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 33.06 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ2, ʩʪʘʥʦʚʠʪʩʷ 
ʚʳʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.07 MAX ɿʅɸʏ ʂʆʅʊʈ 
2, ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 1 ʧʘʨʘʤʝʪʨʘ 06.14 ʉʆʉʊ 
ʂʆʅʊʈʆʃʗ. ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ 
ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 33.08 MIN ɿʅɸʏ 
ʂʆʅʊʈ 2. 

2 

 ʇʦ ʥʠʞʥ ʟʥʘʯ ʂʦʛʜʘ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 33.06 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ2, 
ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.08 MIN 
ɿʅɸʏ ʂʆʅʊʈ 2, ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 1 ʧʘʨʘʤʝʪʨʘ 06.14 
ʉʆʉʊ ʂʆʅʊʈʆʃʗ. ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ 
ʩʠʛʥʘʣʘ ʜʦʣʞʥʦ ʧʨʝʚʳʩʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.07 
MAX ɿʅɸʏ ʂʆʅʊʈ 2. 

3 

 ʇʦ ʚʝʨʭ ʟʥʘʯ ʂʦʛʜʘ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 33.06 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ2, 
ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.07 MAX 
ɿʅɸʏ ʂʆʅʊʈ 2, ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 1 ʧʘʨʘʤʝʪʨʘ 06.14 
ʉʆʉʊ ʂʆʅʊʈʆʃʗ. ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ 
ʩʠʛʥʘʣʘ ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 33.08 
MIN ɿʅɸʏ ʂʆʅʊʈ 2. 

4 

33.06 ʂʆʅʊʈʆʃʔ 
ʉʀɻʅɸʃ2 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʢʦʥʪʨʦʣʷ 2. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.05 ʌʋʅʂʎ ʂʆʅʊʈʆʃʗ 2.  

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153)  

33.07 MAX ɿʅɸʏ ʂʆʅʊʈ 
2 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ 2. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.05 ʌʋʅʂʎ ʂʆʅʊʈʆʃʗ 2.  

 -32768,00 ï  
32768,00 

ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 2. 100 = 1 

33.08 MIN ɿʅɸʏ ʂʆʅʊʈ 
2 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ 2. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.05 ʌʋʅʂʎ ʂʆʅʊʈʆʃʗ 2.  

 -32768,00 ï  
32768,00 

ʅʠʞʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 2. 100 = 1 

33.09 ʌʋʅʂʎ  
ʂʆʅʊʈʆʃʗ 3 

ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʢʦʥʪʨʦʣʷ 3.  

 ɿʘʧʨʝʱʝʥʦ ʈʝʞʠʤ ʢʦʥʪʨʦʣʷ 3 ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 0 



ʇʘʨʘʤʝʪʨʳ   265 

 

 ʇʦ ʥʠʞʥ ʛʨʘʥ ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 33.10 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ3, ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ, 
ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.12 MIN ɿʅɸʏ ʂʆʅʊʈ 3, 
ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 2 ʧʘʨʘʤʝʪʨʘ 06.14 ʉʆʉʊ ʂʆʅʊʈʆʃʗ. 
ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʜʦʣʞʥʦ 
ʧʨʝʚʳʩʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.11 MAX ɿʅɸʏ ʂʆʅʊʈ 
3. 

1 

 ʇʦ ʚʝʨʭ ʛʨʘʥ ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 33.10 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ3, ʩʪʘʥʦʚʠʪʩʷ 
ʚʳʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.11 MAX ɿʅɸʏ ʂʆʅʊʈ 
3, ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 2 ʧʘʨʘʤʝʪʨʘ 06.14 ʉʆʉʊ 
ʂʆʅʊʈʆʃʗ. ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ 
ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 33.12 MIN ɿʅɸʏ 
ʂʆʅʊʈ 3. 

2 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 ʇʦ ʥʠʞʥ ʟʥʘʯ ʂʦʛʜʘ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 33.10 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ3, 
ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.12 MIN  
ɿʅɸʏ ʂʆʅʊʈ 3, ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 2 ʧʘʨʘʤʝʪʨʘ 06.14 
ʉʆʉʊ ʂʆʅʊʈʆʃʗ. ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ 
ʩʠʛʥʘʣʘ ʜʦʣʞʥʦ ʧʨʝʚʳʩʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.11 
MAX ɿʅɸʏ ʂʆʅʊʈ 3. 

3 

 ʇʦ ʚʝʨʭ ʟʥʘʯ ʂʦʛʜʘ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 33.10 ʂʆʅʊʈʆʃʔ ʉʀɻʅɸʃ3, 
ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.11 MAX  
ɿʅɸʏ ʂʆʅʊʈ 3, ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʙʠʪ 2 ʧʘʨʘʤʝʪʨʘ 06.14 
ʉʆʉʊ ʂʆʅʊʈʆʃʗ. ʏʪʦʙʳ ʦʙʥʫʣʠʪʴ ʙʠʪ, ʟʥʘʯʝʥʠʝ 
ʩʠʛʥʘʣʘ ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 33.12 
MIN ɿʅɸʏ ʂʆʅʊʈ 3. 

4 

33.10 ʂʆʅʊʈʆʃʔ 
ʉʀɻʅɸʃ3 

ɺʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʢʦʥʪʨʦʣʷ 3. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.09 ʌʋʅʂʎ ʂʆʅʊʈʆʃʗ 3.  

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153)  

33.11 MAX ɿʅɸʏ ʂʆʅʊʈ 
3 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ 3. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.09 ʌʋʅʂʎ ʂʆʅʊʈʆʃʗ 3.  

 -32768,00 ï  
32768,00 

ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ 3. 100 = 1 

33.12 MIN ɿʅɸʏ ʂʆʅʊʈ 
3 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ 3. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 33.09 ʌʋʅʂʎ ʂʆʅʊʈʆʃʗ 3.  

 -32768,00 ï  
32768,00 

ʅʠʞʥʠʡ ʧʨʝʜʝʣ ʜʣʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 3. 100 = 1 

35 ʋʇʈɸɺʃɽʅʀɽ  
ʄɽʍɸʅʀʏɽʉʂʀʄ 
ʊʆʈʄʆɿʆʄ 

ʅʘʩʪʦʡʢʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ, ʜʣʷ 
ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ, ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʪʦʨʤʦʟʘ, ʤʦʤʝʥʪʘ 
ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʤʝʥʪʘ ʧʨʠ ʦʩʪʘʥʦʚʝ. 
ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ʋʧʨʘʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ 
ʥʘ ʩʪʨ. 110. 
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35 
 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

35.02 ʆɹʈ ʉɺʗɿʔ ʊʆʈʄ ʀʩʪʦʯʥʠʢ ʚʥʝʰʥʝʡ ʘʢʪʠʚʘʮʠʠ ʢʦʥʪʨʦʣʷ 
ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʪʦʨʤʦʟʘ (ʝʩʣʠ ʧʘʨʘʤʝʪʨ 35.01 
ʋʇʈɸɺʃ ʊʆʈʄʆɿʆʄ = ʉ ʂʆʅʊʈʆʃɽʄ). ɺʥʝʰʥʠʡ 
ʩʠʛʥʘʣ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʤʦʞʝʪ ʥʝ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. 1 = ʊʦʨʤʦʟ ʩʥʷʪ. 0 = ʊʦʨʤʦʟ ʥʘʣʦʞʝʥ. 
ʂʦʥʪʨʦʣʴ ʪʦʨʤʦʟʘ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʚʭʦʜʘ. ʊʘʢʞʝ ʤʦʞʥʦ 
ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ. 
ʈʝʘʢʮʠʷ ʧʨʠʚʦʜʘ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 
ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʧʘʨʘʤʝʪʨʦʤ 35.09 ʌʋʅʂʎ ʆʊʂ ʊʆʈʄʆɿ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

35.03 ɿɸɼɽʈɾ ʉʅʗʊ 
ʊʆʈʄ 

ɿʘʜʘʝʪ ʟʘʜʝʨʞʢʫ ʩʥʷʪʠʷ ʪʦʨʤʦʟʘ (ʪ. ʝ. ʟʘʜʝʨʞʢʫ ʤʝʞʜʫ 
ʚʥʫʪʨʝʥʥʝʡ ʢʦʤʘʥʜʦʡ ʩʥʷʪʠʷ ʪʦʨʤʦʟʘ ʠ ʚʢʣʶʯʝʥʠʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ). ʉʯʝʪʯʠʢ ʟʘʜʝʨʞʢʠ 
ʟʘʧʫʩʢʘʝʪʩʷ, ʢʦʛʜʘ ʧʨʠʚʦʜ ʥʘʤʘʛʥʠʪʠʪ ʜʚʠʛʘʪʝʣʴ ʠ 
ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ ʚʦʟʨʘʩʪʝʪ ʜʦ ʚʝʣʠʯʠʥʳ, ʥʝʦʙʭʦʜʠʤʦʡ 
ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ (ʧʘʨʘʤʝʪʨ 35.81 ʄʆʄ ʉʅʗʊ 
ʊʆʈʄʆɿɸ). ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʟʘʧʫʩʢʦʤ ʩʯʝʪʯʠʢʘ ʬʫʥʢʮʠʷ 
ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ ʚʢʣʶʯʘʝʪ ʨʝʣʝʡʥʳʡ ʚʳʭʦʜ, 
ʫʧʨʘʚʣʷʶʱʠʡ ʪʦʨʤʦʟʦʤ, ʠ ʥʘʯʠʥʘʝʪʩʷ ʩʥʷʪʠʝ ʪʦʨʤʦʟʘ. 
ʋʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʝ ʟʘʜʝʨʞʢʠ ʨʘʚʥʳʤ ʚʨʝʤʝʥʠ 
ʦʪʧʫʩʢʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ, ʫʢʘʟʘʥʥʦʤʫ ʝʛʦ 
ʠʟʛʦʪʦʚʠʪʝʣʝʤ. 

 

 0,00 ï 5,00 ʩ ɿʘʜʝʨʞʢʘ ʩʥʷʪʠʷ ʪʦʨʤʦʟʘ. 100 = 1 ʩ 

35.01 ʋʇʈɸɺʃ  
ʊʆʈʄʆɿʆʄ 

ɸʢʪʠʚʠʟʠʨʫʝʪ ʬʫʥʢʮʠʶ ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʤ 
ʪʦʨʤʦʟʦʤ ʩ ʢʦʥʪʨʦʣʝʤ ʠʣʠ ʙʝʟ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ 
ʪʦʨʤʦʟʘ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

ʆʊʂʃʖʏɽʅʆ ʌʫʥʢʮʠʷ ʥʝ ʘʢʪʠʚʥʘ. 0 

ʉ ʂʆʅʊʈʆʃɽʄ ʋʧʨʘʚʣʝʥʠʝ ʪʦʨʤʦʟʦʤ ʩ ʢʦʥʪʨʦʣʝʤ (ʢʦʥʪʨʦʣʴ ʚʢʣʶʯʘʝʪʩʷ 
ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 35.02 ʆɹʈ ʉɺʗɿʔ ʊʆʈʄ). 

1 

ɹɽɿ ʂʆʅʊʈʆʃʗ ʋʧʨʘʚʣʝʥʠʝ ʪʦʨʤʦʟʦʤ ʙʝʟ ʢʦʥʪʨʦʣʷ. 2 
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35.04 ɿɸɼɽʈɾ ʅɸʃ 
ʊʆʈʄ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ. ʉʯʝʪʯʠʢ 
ʟʘʜʝʨʞʢʠ ʟʘʧʫʩʢʘʝʪʩʷ, ʢʦʛʜʘ ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 
ʧʘʜʘʝʪ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ (ʧʘʨʘʤʝʪʨ 35.05 
ʉʂʆʈ ʅɸʃʆɾ ʊʆʈʄ), ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʠʚʦʜ ʧʦʣʫʯʠʪ 
ʢʦʤʘʥʜʫ ʦʩʪʘʥʦʚʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʟʘʧʫʩʢʦʤ ʩʯʝʪʯʠʢʘ 
ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ ʦʙʝʩʪʦʯʠʚʘʝʪ ʟʘʜʘʥʥʳʡ 
ʨʝʣʝʡʥʳʡ ʚʳʭʦʜ, ʠ ʥʘʯʠʥʘʝʪʩʷ ʪʦʨʤʦʞʝʥʠʝ. ɺʦ ʚʨʝʤʷ 
ʦʪʩʯʝʪʘ ʟʘʜʝʨʞʢʠ ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ 
ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʜʚʠʛʘʪʝʣʝ ʜʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʘʜʝʥʠʷ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʥʠʞʝ ʥʫʣʷ. 
ʋʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʝ ʟʘʜʝʨʞʢʠ ʨʘʚʥʳʤ ʚʨʝʤʝʥʠ 
ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ (ʟʘʜʝʨʞʢʝ ʩʨʘʙʘʪʳʚʘʥʠʷ), 
ʫʢʘʟʘʥʥʦʤʫ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʪʦʨʤʦʟʘ. 

 

 0,00 ï 60,00 ʩ ɿʘʜʝʨʞʢʘ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʪʦʨʤʦʟʘ. 100 = 1 ʩ 

35.05 ʉʂʆʈ ʅɸʃʆɾ 
ʊʆʈʄ 

ɿʘʜʘʝʪ ʩʢʦʨʦʩʪʴ (ʘʙʩʦʣʶʪʥʫʶ ʚʝʣʠʯʠʥʫ), ʧʨʠ ʢʦʪʦʨʦʡ 
ʚʳʜʘʝʪʩʷ ʩʠʛʥʘʣ ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 35.04 ɿɸɼɽʈɾ ʅɸʃ ʊʆʈʄ. 

 

 0,0 ï 1000,0 
ʦʙ/ʤʠʥ 

ʉʢʦʨʦʩʪʴ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʪʦʨʤʦʟʘ. 10 = 1 
ʦʙ/ʤʠʥ 

35.07 ɿɸʇʈ ʅɸ  
ʊʆʈʄʆɾ-ɽ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʧʨʦʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʦʤ. 1 = 
ɿʘʧʨʦʩ ʥʘ ʥʘʣʦʞʝʥʠʝ ʪʦʨʤʦʟʘ. 0 = ɿʘʧʨʦʩ ʥʘ ʩʥʷʪʠʝ 
ʪʦʨʤʦʟʘ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

35.08 ʋɼɽʈɾ ʊʆʈʄʆɿɸ ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  

35.09 ʌʋʅʂʎ ʆʊʂ  
ʊʆʈʄʆɿ 

ʆʧʨʝʜʝʣʷʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʘ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ. ɽʩʣʠ ʢʦʥʪʨʦʣʴ ʫʧʨʘʚʣʝʥʠʷ 
ʪʦʨʤʦʟʦʤ ʥʝ ʚʢʣʶʯʝʥ ʧʘʨʘʤʝʪʨʦʤ 35.01 ʋʇʈɸɺʃ 
ʊʆʈʄʆɿʆʄ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʙʣʦʢʠʨʫʝʪʩʷ. 

 

 ʆʊʂɸɿ Eʩʣʠ ʩʦʩʪʦʷʥʠʝ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʢʦʥʪʨʦʣʷ 
ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʨʤʦʟʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʟʘʜʘʥʥʦʤʫ, ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ 
çʊʆʈʄʆɿ ʅɽ ʅɸʃʆɾʀʃʉʗè / çʊʆʈʄʆɿ ʅɽ 
ʆʊʇʋʉʊʀʃʉʗè. ɽʩʣʠ ʥʝ ʜʦʩʪʠʛʥʫʪ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ 
ʜʚʠʛʘʪʝʣʷ, ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ ʩʥʷʪʠʷ 
ʪʦʨʤʦʟʘ, ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çʅɽʊ 
ʊʆʈʄʆɿʅ ʄʆʄɽʅʊɸè. 

0 

 ʇʈɽɼʋʇʈɽɾɼ Eʩʣʠ ʩʦʩʪʦʷʥʠʝ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʢʦʥʪʨʦʣʷ 
ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʨʤʦʟʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʟʘʜʘʥʥʦʤʫ, ʧʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 
çʊʆʈʄʆɿ ʅɽ ʅɸʃʆɾʀʃʉʗè / çʊʆʈʄʆɿ ʅɽ ʉʅʗʃʉʗè. 
ɽʩʣʠ ʥʝ ʜʦʩʪʠʛʥʫʪ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ, 
ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ ʩʥʷʪʠʷ ʪʦʨʤʦʟʘ, 
ʧʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ çʅɽʊ 
ʊʆʈʄʆɿʅ ʄʆʄɽʅʊɸè. 

1 



268   ʇʘʨʘʤʝʪʨʳ 

 

 ʆʊʂʃʖʏɽʅ Eʩʣʠ ʩʦʩʪʦʷʥʠʝ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʢʦʥʪʨʦʣʷ 
ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʨʤʦʟʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʟʘʜʘʥʥʦʤʫ, ʧʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʦʪʢʘʟʘ çʊʆʈʄʆɿ 
ʅɽ ʅɸʃʆɾʀʃʉʗè / çʊʆʈʄʆɿ ʅɽ ʆʊʇʋʉʊʀʃʉʗè. ɽʩʣʠ 
ʥʝ ʜʦʩʪʠʛʥʫʪ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʜʚʠʛʘʪʝʣʷ, ʪʨʝʙʫʝʤʳʡ ʜʣʷ 
ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ ʩʥʷʪʠʷ ʪʦʨʤʦʟʘ, ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ 
ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çʅɽʊ ʊʆʈʄʆɿʅ ʄʆʄɽʅʊɸè. 

2 

35.80 ɿɸɼ ʄʆʄ ʆʊʂʈ 
ʊʆʈ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ 
ʪʦʨʤʦʟʘ. ʄʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʣʶʙʦʡ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ 
ʥʠʞʝ ʧʘʨʘʤʝʪʨʦʚ: 
Å 02.05 AI1 ʄɸʉʐʊɸɹ 
Å 02.07 AI2 ʄɸʉʐʊɸɹ 
Å 05.04 ɿɸɻʈ ʂɸɹ ʃʀʌʊɸ 
Å 35.81 ʄʆʄ ʉʅʗʊ ʊʆʈʄʆɿɸ 

 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153)  

35.81 ʄʆʄ ʉʅʗʊ 
ʊʆʈʄʆɿɸ 

ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ, ʢʦʛʜʘ 
ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʘʨʘʤʝʪʨʘ 35.80 ɿɸɼ ʄʆʄ ʆʊʂʈ 
ʊʆʈ. 

 

 0,0 ï 300,0 % ʇʦʩʪʦʷʥʥʘʷ ʤʦʤʝʥʪʘ ʧʨʠ ʩʥʷʪʠʠ ʪʦʨʤʦʟʘ. 10 = 1 % 

35.82 ʌʋʅʂʎ ʋɼ ʋʈ  
ʄʆʄ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʋʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ 
ʤʦʤʝʥʪʘè.  

 ʆʊʂʃʖʏɽʅ ʌʫʥʢʮʠʷ çʋʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘè ʦʪʢʣʶʯʝʥʘ. 0 

 ɺʂʃʖʏɽʅ ʌʫʥʢʮʠʷ çʋʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘè ʚʢʣʶʯʝʥʘ. 1 

35.83 ʋʈ ʋɼɽʈɾ ʄʆʄ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʫʨʦʚʥʷ ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ. 
ʌʫʥʢʮʠʷ çʋʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʤʦʤʝʥʪʘè ʩʨʘʚʥʠʚʘʝʪ 
ʨʘʩʩʯʠʪʘʥʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʧʨʠʚʦʜʘ ʩ ʝʛʦ 
ʟʘʜʘʥʠʝʤ. 

 

 0,0 ï 100,0 % ɿʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ ʚ % ʦʪ 
ʥʦʤʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ. 

10 = 1 % 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

35.84 ɿɸɼ ʆʐʀɹ ʋʈ  
ʄʆʄ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ 
çʅɽʊ ʄʆʄɽʅʊɸè. ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʠʟ-ʟʘ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ çʅɽʊ ʄʆʄɽʅʊɸè, ʝʩʣʠ ʫʨʦʚʝʥʴ 
ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ ʥʝ ʜʦʩʪʠʛʥʫʪ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ. 

 

 0,0 ï 10,0 ʩ ɿʘʜʘʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ 
çʅɽʊ ʄʆʄɽʅʊɸè. 

10 = 1 ʩ 

35.85 ʇʈɽɼ ʉʂʆʈ 
ʇʈʆʉʂ 

ɿʘʜʘʝʪ ʧʨʝʜʝʣ ʩʢʦʨʦʩʪʠ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʧʨʠ 
ʥʘʣʦʞʝʥʥʦʤ ʪʦʨʤʦʟʝ ʚʦ ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʤʦʤʝʥʪʘ. 
ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʠʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ  
çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄʆɿɸè, ʝʩʣʠ ʬʘʢʪʠʯʝʩʢʘʷ 
ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʨʝʜʝʣ ʧʨʠ 
ʫʜʝʨʞʘʥʠʠ ʤʦʤʝʥʪʘ ʠ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 
ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʟʘʜʘʥʥʦʛʦ ʚ ʧʘʨʘʤʝʪʨʝ 35.87 
ɿɸɼ ʆʐʀɹʂʀ ʇʈʆʉʂ. 

 

 0,00 ï 5,00 ʤ/ʩʝʢ ʇʨʝʜʝʣ ʩʢʦʨʦʩʪʠ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʧʨʠ ʥʘʣʦʞʝʥʥʦʤ 
ʪʦʨʤʦʟʝ (ʤ/ʩʝʢ). 

100 = 1 ʤ/ʩʝʢ 



ʇʘʨʘʤʝʪʨʳ   269 

 

35.86 ɿɸɼ ʆʐʀɹʂʀ 
ʇʈʆʉʂ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 
ʦʪʢʘʟʘ çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄʆɿɸè.  

 0,0 ï 10,0 ʩ ɿʘʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ 
çʇʈʆʉʂɸʃʔɿʓɺɸʅʀɽ ʊʆʈʄʆɿɸè. 

10 = 1 ʩ 

35.87 ʆɻʈɸʅ ʄʆʄ 
ʆʉʊɸʅ 

ɺʢʣʶʯʘʝʪ/ʦʪʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ 
ʧʨʠ ʦʩʪʘʥʦʚʝè.   

 ʆʊʂʃʖʏɽʅ ʌʫʥʢʮʠʷ çʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʦʩʪʘʥʦʚʝè 
ʦʪʢʣʶʯʝʥʘ. 

0 

 ɺʂʃʖʏɽʅ ʌʫʥʢʮʠʷ çʆʛʨʘʥʠʯʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʠ ʦʩʪʘʥʦʚʝè ʚʢʣʶʯʝʥʘ.  1 

35.88 ɿɸɼ ʅɸʏ ʆɻʈʅ  
ʄʆʄ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 
ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʤʝʥʪʘ ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʢʦʤʘʥʜʳ ʥʘ 
ʥʘʣʦʞʝʥʠʝ ʪʦʨʤʦʟʘ. 

 

 0,1 ï 2,0 ʩ ɿʘʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʜʦ ʥʘʯʘʣʘ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʤʝʥʪʘ. 10 = 1 ʩ 

35.89 ɿɸɼ ʆɻʈʅ ʉʇɼ  
ʄʆʄ 

ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʩʥʠʞʝʥʠʷ ʤʦʤʝʥʪʘ ʩ ʥʦʤʠʥʘʣʴʥʦʛʦ 
ʜʦ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ. ʊʝʢʫʱʠʡ ʤʦʤʝʥʪ ʩʥʠʞʘʝʪʩʷ ʜʦ 
ʥʫʣʝʚʦʛʦ ʧʦ ʟʘʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ ʢʘʢ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ. 

 

 0,0 ï 2,0 ʩ ɺʨʝʤʷ ʩʥʠʞʝʥʠʷ ʤʦʤʝʥʪʘ. 10 = 1 ʩ 

40 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

40.03 ʂʆʕʌʌ  
ʉʂʆʃʔɾɽʅʀʗ 

ɿʘʜʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦʣʴʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ 
ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʩʢʦʣʴʞʝʥʠʝʤ ʜʚʠʛʘʪʝʣʷ. 100 % 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩʢʦʣʴʞʝʥʠʷ, 0 % 
ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦʣʴʞʝʥʠʷ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ 100 %. ɽʩʣʠ ʥʝʩʤʦʪʨʷ ʥʘ 
ʧʦʣʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦʣʴʞʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 
ʩʪʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʩʢʦʨʦʩʪʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʜʨʫʛʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. 
ʇʨʠʤʝʨ (ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʠ ʥʦʤʠʥʘʣʴʥʦʤ 
ʩʢʦʣʴʞʝʥʠʠ 40 ʦʙ/ʤʠʥ). ʅʘ ʧʨʠʚʦʜ ʧʦʜʘʝʪʩʷ ʟʘʜʘʥʠʝ 
ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ 1000 ʦʙ/ʤʠʥ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʥʳʡ 
ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦʣʴʞʝʥʠʷ (= 100 %), ʠʟʤʝʨʝʥʠʷ ʥʘ ʦʩʠ 
ʜʚʠʛʘʪʝʣʷ ʨʫʯʥʳʤ ʪʘʭʦʤʝʪʨʦʤ ʜʘʶʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ 
ʚʨʘʱʝʥʠʷ 998 ʦʙ/ʤʠʥ. ʉʪʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʩʢʦʨʦʩʪʠ 
ʨʘʚʥʘ 1000 ʦʙ/ʤʠʥ - 998 ʦʙ/ʤʠʥ = 2 ʦʙ/ʤʠʥ. ʏʪʦʙʳ 
ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʦʰʠʙʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ 
ʢʦʵʬʬʠʮʠʝʥʪ ʩʢʦʣʴʞʝʥʠʷ. ʇʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 105 % 

 

40 ʋʇʈɸɺʃɽʅʀɽ  
ɼɺʀɻɸʊɽʃɽʄ 

ʅʘʩʪʨʦʡʢʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ.  

40.02 ɿɸɼ ʅɽʉ  
ʏɸʉʊʆʊʓ 

ʆʧʨʝʜʝʣʷʝʪ ʥʝʩʫʱʫʶ ʯʘʩʪʦʪʫ ʧʨʠʚʦʜʘ. 
ʇʨʠ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ, ʧʨʝʚʳʰʘʶʱʝʡ 4 ʢɻʮ, 
ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʦʤʠʥʘʣʴʥʳʡ ʚʳʭʦʜʥʦʡ ʪʦʢ ʧʨʠʚʦʜʘ. 
ɼʘʥʥʳʝ ʧʦ ʩʥʠʞʝʥʠʶ ʥʦʤʠʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʧʨʠʚʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʩʤ. ʚ 
ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʧʧʘʨʘʪʥʳʤ 
ʩʨʝʜʩʪʚʘʤ. 

 

1/2/3/4/5/8/16 ʢɻʮ  ʅʝʩʫʱʘʷ ʯʘʩʪʦʪʘ. 1 = 1 ʢɻʮ 
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ʩʪʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʦʪʩʫʪʩʪʚʫʝʪ (2 ʦʙ/ʤʠʥ / 40 ʦʙ/ʤʠʥ = 5 
%). 

 0 ï 200 % ʂʦʵʬʬʠʮʠʝʥʪ ʩʢʦʣʴʞʝʥʠʷ. 1 = 1 % 

40.06 ʇʈʀʅʋɼʀʊ ʆʊʂʃ  
ʆʉ 

ʆʧʨʝʜʝʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʢʦʨʦʩʪʠ/ʧʦʣʦʞʝʥʠʠ, 
ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʫʝʪ ʤʦʜʝʣʴ ʜʚʠʛʘʪʝʣʷ.  

 FALSE ʄʦʜʝʣʴ ʜʚʠʛʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʧʦ 
ʩʢʦʨʦʩʪʠ, ʚʳʙʠʨʘʝʤʫʶ ʧʘʨʘʤʝʪʨʦʤ 22.01 ʈɽɾʀʄ ʆʉ ʇʆ 
ʉʂʆʈ. 

0 

 TRUE ʄʦʜʝʣʴ ʜʚʠʛʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ 
ʩʢʦʨʦʩʪʠ, ʚʳʯʠʩʣʷʝʤʦʝ ʧʨʠʚʦʜʦʤ (ʜʘʞʝ ʝʩʣʠ ʧʘʨʘʤʝʪʨ 
22.01 ʈɽɾʀʄ ʆʉ ʇʆ ʉʂʆʈ = ʕʥʢʦʜʝʨ1 / ʕʥʢʦʜʝʨ2). 

1 

45 
 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

45 ʊɽʈʄʆɿɸʑʀʊɸ  
ʄʆʊʆʈɸ 

ʅʘʩʪʨʦʡʢʠ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ ʦʪ ʧʝʨʝʛʨʝʚʘ. ʊʘʢʞʝ 
ʩʤ. ʨʘʟʜʝʣ ʊʝʧʣʦʚʘʷ ʟʘʱʠʪʘ ʜʚʠʛʘʪʝʣʷ ʥʘ ʩʪʨ. 129.  

45.01 ɸʂʊ ʊɽʄʇ ɿɸʑ ɼɺ ɺʳʙʦʨ ʨʝʘʢʮʠʠ ʧʨʠʚʦʜʘ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʝʨʝʛʨʝʚʘ 
ʜʚʠʛʘʪʝʣʷ.  

ʅʝʪ ʌʫʥʢʮʠʷ ʥʝ ʘʢʪʠʚʥʘ. 0 

ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ çʇɽʈɽɻʈɽɺ 
ɼɺʀɻAʊɽʃʗè, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʝʪ ʫʨʦʚʝʥʴ, 
ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʘʨʘʤʝʪʨʦʤ 45.03 ʇʈɽɼ ʉʈɸɹ ʇʈɽɼʇʈ. 

1 

ʆʪʢʘʟ ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ çʇɽʈɽɻʈɽɺ  
ɼɺʀɻAʊɽʃʗè ʠʣʠ ʦʪʢʣʶʯʘʝʪʩʷ ʠʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 
çʇɽʈɽɻʈɽɺ ɼɺʀɻAʊɽʃʗè,ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʝʪ 
ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʠʟʘʮʠʠ/ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ 
ʧʘʨʘʤʝʪʨʦʤ 45.03 ʇʈɽɼ ʉʈɸɹ ʇʈɽɼʇʈ / 45.04 ʇʈɽɼ 
ʉʈɸɹ ʆʐʀɹʂʀ. 

2 
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45.02 ʉʇ ʀɿʄɽʈ ʊɽʄʇ 
ɼɺ 

ɺʳʙʠʨʘʝʪ ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ ʦʪ ʧʝʨʝʛʨʝʚʘ. 
ʈʝʘʢʮʠʷ ʧʨʠʚʦʜʘ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʝʨʝʛʨʝʚʘ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 45.01 ɸʂʊ ʊɽʄʇ ɿɸʑ ɼɺ. 
*ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʤʦʜʫʣʴ FEN-xx, 
ʧʘʨʘʤʝʪʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ KTY 1st FEN (KTY 1-ʡ 
FEN) ʠʣʠ PTC 1st FEN (PTC 1-ʡ FEN). ʄʦʜʫʣʴ FEN-xx 
ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʣʦʪʝ 1 ʠʣʠ ʩʣʦʪʝ 2. 

 

 ɺʓʏʀʉʃɽʅʅɸʗ ɼʣʷ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʣʫʞʠʪ ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʡ 
ʟʘʱʠʪʳ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʧʣʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ 
ʚʨʝʤʝʥʠ ʜʚʠʛʘʪʝʣʷ (ʧʘʨʘʤʝʪʨ 45.10 ʊɽʇʃ ʇʆʉʊ ɺʈɽʄ) 
ʠ ʥʘʛʨʫʟʦʯʥʘʷ ʢʨʠʚʘʷ ʜʚʠʛʘʪʝʣʷ (ʧʘʨʘʤʝʪʨʳ 45.06 ï 
45.08). ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʦʙʳʯʥʦ ʪʨʝʙʫʝʪʩʷ 
ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ 
ʚʦʟʜʫʭʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʯʝʡ 
ʪʝʤʧʝʨʘʪʫʨʳ, ʫʢʘʟʘʥʥʦʡ ʜʣʷ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠ ʨʘʙʦʪʝ ʚ ʦʙʣʘʩʪʠ ʚʳʰʝ ʥʘʛʨʫʟʦʯʥʦʡ ʢʨʠʚʦʡ 
ʪʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʘʪʝʣʷ ʚʦʟʨʘʩʪʘʝʪ. ʇʨʠ ʨʘʙʦʪʝ ʚ 
ʦʙʣʘʩʪʠ ʥʠʞʝ ʥʘʛʨʫʟʦʯʥʦʡ ʢʨʠʚʦʡ ʪʝʤʧʝʨʘʪʫʨʘ 
ʜʚʠʛʘʪʝʣʷ ʩʥʠʞʘʝʪʩʷ (ʝʩʣʠ ʜʚʠʛʘʪʝʣʴ ʙʳʣ ʧʝʨʝʛʨʝʪ). 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʄʦʜʝʣʴ ʥʝ ʟʘʱʠʱʘʝʪ 
ʜʚʠʛʘʪʝʣʴ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ 
ʚʝʥʪʠʣʷʮʠʠ ʜʚʠʛʘʪʝʣʷ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʳʣʠ ʠ 

ʛʨʷʟʠ. 

0 

 KTY JCU ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ KTY84, 
ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʪʝʨʤʠʩʪʦʨʥʦʤʫ ʚʭʦʜʫ ʊʅ. 

1 

 KTY 1st FEN  
(KTY 1-ʡ FEN) 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ KTY84, 
ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʠʥʪʝʨʬʝʡʩʥʦʤʫ ʤʦʜʫʣʶ ʵʥʢʦʜʝʨʘ 
FENxx ʚ ʩʣʦʪʝ 1/2 ʧʨʠʚʦʜʘ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 
ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʷ ʵʥʢʦʜʝʨʘ, ʪʦ ʜʣʷ ʢʦʥʪʨʦʣʷ 
ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ, 
ʚʢʣʶʯʝʥʥʳʡ ʚ ʩʣʦʪ  
1. ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʚʳʙʦʨ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʜʫʣʶ ʪʠʧʘ 
FEN-01. * 

2 

 KTY 2nd FEN 
(KTY 2-ʡ FEN) 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ KTY84, 
ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʠʥʪʝʨʬʝʡʩʥʦʤʫ ʤʦʜʫʣʶ ʵʥʢʦʜʝʨʘ 
FENxx ʚ ʩʣʦʪʝ 1/2 ʧʨʠʚʦʜʘ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 
ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʷ ʵʥʢʦʜʝʨʘ, ʪʦ ʜʣʷ ʢʦʥʪʨʦʣʷ 
ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ, 
ʚʢʣʶʯʝʥʥʳʡ ʚ ʩʣʦʪ 2. ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʚʳʙʦʨ ʥʝ 

ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʜʫʣʶ ʪʠʧʘ FEN-01. * 

3 

 PTC JCU ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ PTC 1 
ï 3, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʪʝʨʤʠʩʪʦʨʥʦʤʫ ʚʭʦʜʫ ʊʅ. 

4 

 PTC 1st FEN (PTC 
1-ʡ FEN) 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ PTC, 
ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʠʥʪʝʨʬʝʡʩʥʦʤʫ ʤʦʜʫʣʶ ʵʥʢʦʜʝʨʘ FEN-
xx ʚ ʩʣʦʪʝ 1/2 ʧʨʠʚʦʜʘ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 
ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʷ ʵʥʢʦʜʝʨʘ, ʪʦ ʜʣʷ ʢʦʥʪʨʦʣʷ 
ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ, 
ʚʢʣʶʯʝʥʥʳʡ ʚ ʩʣʦʪ 1. * 

5 

 PTC 2nd FEN  
(PTC 2-ʡ FEN) 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ PTC, 
ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʠʥʪʝʨʬʝʡʩʥʦʤʫ ʤʦʜʫʣʶ ʵʥʢʦʜʝʨʘ FEN-
xx ʚ ʩʣʦʪʝ 1/2 ʧʨʠʚʦʜʘ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 
ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʷ ʵʥʢʦʜʝʨʘ, ʪʦ ʜʣʷ ʢʦʥʪʨʦʣʷ 
ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ, 
ʚʢʣʶʯʝʥʥʳʡ ʚ ʩʣʦʪ 2. * 

6 
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45.03 ʇʈɽɼ ʉʈɸɹ 
ʇʈɽɼʇʈ 

ɿʘʜʘʝʪ ʧʦʨʦʛ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʧʝʨʝʛʨʝʚʝ 
ʜʚʠʛʘʪʝʣʷ (ʝʩʣʠ ʧʘʨʘʤʝʪʨ 45.01 ɸʂʊ ʊɽʄʇ ɿɸʑ ɼɺ = 
ʇʨʝʜʫʧʨʝʞʜ / ʆʪʢʘʟ). 

 

 0 ï 200 ÁC ʇʦʨʦʛ ʚʳʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʧʝʨʝʛʨʝʚʝ ʜʚʠʛʘʪʝʣʷ. 1 = 1 ÁC 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

45.04 ʇʈɽɼ ʉʈɸɹ  
ʆʐʀɹʂʀ 

ɿʘʜʘʝʪ ʧʦʨʦʛ ʜʣʷ ʚʳʜʘʯʠ ʩʠʛʥʘʣʘ ʦʪʢʘʟʘ ʚʩʣʝʜʩʪʚʠʝ 
ʧʝʨʝʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ (ʝʩʣʠ ʧʘʨʘʤʝʪʨ 45.01 ɸʂʊ ʊɽʄʇ 
ɿɸʑ ɼɺ = ʆʪʢʘʟ). 

 

 0 ï 200 ÁC ʇʦʨʦʛ ʦʪʢʘʟʘ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ. 1 = 1 ÁC 

45.05 ʊɽʄʇ ʆʂʈʋɾ 
ʉʈɽɼʓ 

ɿʘʜʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʤʦʜʝʣʠ 
ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ.  

 -60 ï 100 ÁC ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 1 = 1 ÁC 

45.06 MAX ʅɸɻʈ  
ɼɺʀɻɸʊ 

I/IN 
(%) 

150 

100 

50 
45.07 

ʉʦʚʤʝʩʪʥʦ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 45.07 ʅɸɻʈ ɼɺɻ ʅʋʃ ʉʂʈ 
45.08 ʊʆʏʂ ʀɿʃ ʂʈ ʅɸɻʈ ʟʘʜʘʝʪ ʢʨʠʚʫʶ ʥʘʛʨʫʟʢʠ. 
ɿʘʜʘʝʪʩʷ ʚ % ʦʪ ʟʥʘʯʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʜʚʠʛʘʪʝʣʷ. 
ɽʩʣʠ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨ ʨʘʚʥʳʤ 100 %, ʪʦ ʤʘʢʩʠʤʘʣʴʥʦ 
ʜʦʧʫʩʪʠʤʘʷ ʥʘʛʨʫʟʢʘ ʙʫʜʝʪ ʨʘʚʥʘ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ 
99.06 ʅʆʄʀʅ ʊʆʂ ɼɺʀɻɸʊ (ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʥʘʛʨʫʟʢʘ 
ʧʝʨʝʛʨʝʚʘʝʪ ʜʚʠʛʘʪʝʣʴ). ʂʨʠʚʘʷ ʥʘʛʨʫʟʢʠ ʜʦʣʞʥʘ 
ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ. 
ʂʨʠʚʘʷ ʥʘʛʨʫʟʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʜʝʣʠ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ 
ʜʚʠʛʘʪʝʣʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 45.02 ʉʇ ʀɿʄɽʈ ʊɽʄʇ ɼɺ = 
ɺʓʏʀʉʃɽʅʅɸʗ. 

I = ʊʦʢ ʜʚʠʛʘʪʝʣʷ 
IN = ʅʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ 

45.06 

 
ʜʚʠʛʘʪʝʣʷ ʯʘʩʪʦʪʘ 

45.08 ɺʳʭʦʜʥʘʷ 
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 50 ï 150 % ʊʦʢ ʜʚʠʛʘʪʝʣʷ ʚʳʰʝ ʪʦʯʢʠ ʠʟʣʦʤʘ ʢʨʠʚʦʡ ʥʘʛʨʫʟʢʠ. 1 = 1 % 

45.07 ʅɸɻʈ ɼɺɻ ʅʋʃ 
ʉʂʈ 

ʉʦʚʤʝʩʪʥʦ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 45.06 MAX ʅɸɻʈ ɼɺʀɻɸʊ ʠ 

45.08 ʊʆʏʂ ʀɿʃ ʂʈ ʅɸɻʈ ʟʘʜʘʝʪ ʢʨʠʚʫʶ ʥʘʛʨʫʟʢʠ. ɿʘʜʘʝʪ 
ʤʘʢʩʠʤʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. 

ɽʩʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥ ʚʥʝʰʥʠʡ ʚʝʥʪʠʣʷʪʦʨ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 
ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʦʚʳʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʉʤ. ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʟʛʦʪʦʚʠʪʝʣʷ 
ʜʚʠʛʘʪʝʣʷ. ɿʘʜʘʝʪʩʷ ʚ % ʦʪ ʟʥʘʯʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ 

ʜʚʠʛʘʪʝʣʷ. 
ʂʨʠʚʘʷ ʥʘʛʨʫʟʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʜʝʣʠ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ 
ʜʚʠʛʘʪʝʣʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 45.02 ʉʇ ʀɿʄɽʈ ʊɽʄʇ ɼɺ = 
ɺʓʏʀʉʃɽʅʅɸʗ. 

 

 50 ï 150 % ʊʦʢ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ. 1 = 1 % 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

45.08 ʊʆʏʂ ʀɿʃ ʂʈ 
ʅɸɻʈ 

ʉʦʚʤʝʩʪʥʦ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 45.06 MAX ʅɸɻʈ ɼɺʀɻɸʊ ʠ 45.07 
ʅɸɻʈ ɼɺɻ ʅʋʃ ʉʂʈ ʟʘʜʘʝʪ ʢʨʠʚʫʶ ʥʘʛʨʫʟʢʠ. ɿʘʜʘʝʪ ʯʘʩʪʦʪʫ 
ʚ ʪʦʯʢʝ ʠʟʣʦʤʘ ʢʨʠʚʦʡ ʥʘʛʨʫʟʢʠ, ʪ. ʝ. ʚ ʪʦʯʢʝ, ʛʜʝ ʢʨʠʚʘʷ 

ʥʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ ʥʘʯʠʥʘʝʪ ʩʥʠʞʘʪʴʩʷ ʦʪ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ 45.06 MAX ʅɸɻʈ ɼɺʀɻɸʊ ʜʦ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ 45.07 ʅɸɻʈ ɼɺɻ ʅʋʃ ʉʂʈ.  
ʂʨʠʚʘʷ ʥʘʛʨʫʟʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʜʝʣʠ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ 
ʜʚʠʛʘʪʝʣʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 45.02 ʉʇ ʀɿʄɽʈ ʊɽʄʇ ɼɺ = 
ɺʓʏʀʉʃɽʅʅɸʗ. 

 

 0,01 ï 500,00 ɻʮ ʊʦʯʢʘ ʠʟʣʦʤʘ ʢʨʠʚʦʡ ʥʘʛʨʫʟʢʠ. 100 = 1 ʢɻʮ 

45.09 ʊɽʄʇ ɼɺɻ ʅʆʄ ɿʘʜʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʥʘʛʨʫʟʢʝ ʥʦʤʠʥʘʣʴʥʳʤ ʊʆʂ 
ʪʦʢʦʤ. ʉʤ. ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʟʛʦʪʦʚʠʪʝʣʷ ʜʚʠʛʘʪʝʣʷ. 

ʂʨʠʚʘʷ ʥʘʨʘʩʪʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʜʝʣʠ 
ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 45.02 ʉʇ 
ʀɿʄɽʈ ʊɽʄʇ ɼɺ = ɺʓʏʀʉʃɽʅʅɸʗ. 

 

 0 ï 300 ÁC ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʚʠʛʘʪʝʣʷ. 1 = 1 ÁC 

ʅʦʤʠʥʘʣʴ ʥʦʝ 
ʧʦʚʳʰʝ ʥʠʝ 
ʪʝʤʧʝʨʘʪ ʫʨ r

ʝʣ ̫ʜʚʠʛʘʪ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʝʤ ̫ɺʨ 

ʊʝʤʧʝʨʘʪʫʨʘ 
  ʦʢʨʫʞʘʶʱʝʡ 

  ʩʨʝʜʳ 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

45.10 ʊɽʇʃ ʇʆʉʊ ɺʈɽʄ 

ʅʘʛʨ 

ʇʦʚʳʰʝʥʠʝ 

ɿʘʜʘʝʪ ʪʝʧʣʦʚʫʶ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʜʣʷ ʤʦʜʝʣʠ 
ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ (ʪ. ʝ. ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʘʪʝʣʷ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ, ʨʘʚʥʦʛʦ ʦʪ 

ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ). ʉʤ. ʨʝʢʦ 

ʤʝʥʜʘʮʠʠ ʠʟʛʦʪʦʚʠʪʝʣʷ ʜʚʠʛʘʪʝʣʷ. 
ʄʦʜʝʣʴ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, 
ʧʘʨʘʤʝʪʨ 45.02 ʉʇ ʀɿʄɽʈ ʊɽʄʇ ɼɺ = ɺʓʏʀʉʃɽʅʅɸʗ 

 
ʊʝʧʣʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ ʜʚʠʛʘʪʝʣʷ 

 63 %  
- 

ʝʩʣʠ  
. 

ɺʨʝʤʷ 

ɺʨʝʤʷ 

 

 100 ï 10000 ʩ ʊʝʧʣʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ ʜʚʠʛʘʪʝʣʷ.  1 = 1 ʩ 

46 ʆɹʈɸɹʆʊʂɸ  
ʆʊʂɸɿʆɺ 

ɺʳʙʦʨ ʨʝʘʢʮʠʠ ʧʨʠʚʦʜʘ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʘ. 
ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʰʪʘʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠʚʦʜʘ. 

 

46.01 ʀʉʊ ɺʅ ʆʐʀɹʂʀ ɺʳʙʦʨ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʛʥʘʣʘ ʦ ʚʥʝʰʥʝʡ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 0 = ʇʦʜʢʣʶʯʝʥ ʩʠʛʥʘʣ ʦ ʚʥʝʰʥʝʡ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 1 = ʅʝ ʧʦʜʢʣʶʯʝʥ ʩʠʛʥʘʣ ʦ ʚʥʝʰʥʝʡ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 

 

 ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

46.02 ʉʂʆʈ ʅɽʀʉʇʈ ʄ 
ʋʇ 

ɿʘʜʘʝʪ ʩʢʦʨʦʩʪʴ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ çʇʆʊɽʈʗ ʇAʅɽʃʀ 
ʋʇʈAɺʃè. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʠ 
ʩʨʘʙʘʪʳʚʘʥʠʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 13.12 
ʈɽɸʂʎ ʇʈʀ ʄɸX AI / 46.03 ʇʆʊ ʇɸʅɽʃʀ ʋʇʈ / 50.02 ʌʋʅ 
ʇʆʊɽʈʀ ʉɺʗɿʀ = Aʚʘʨ ʩʢʦʨ. 

 

-30000 ï  
30000 ʦʙ/ʤʠʥ 

ʉʢʦʨʦʩʪʴ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 1 = 1 ʦʙ/ʤʠʥ 

46.03 ʇʆʊ ʇɸʅɽʃʀ ʋʇʈ ɺʳʙʠʨʘʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʚʦʜ ʙʫʜʝʪ ʨʝʘʛʠʨʦʚʘʪʴ 
ʥʘ ʥʘʨʫʰʝʥʠʝ ʩʚʷʟʠ ʩ ʧʘʥʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʇʂ.  

 % 100 
 % 63 

100  % 

ʫʟʢʘ 
  ʜʚʠʛʘʪʝʣʷ 

  ʪʝʤʧʝʨʘʪʫʨʳ 
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46 
 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 Aʚʘʨ ʩʢʦʨ ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʩʠʛʥʘʣ çʇʆʊɽʈʗ 
ʇAʅɽʃʀ ʋʇʈAɺʃè ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ, 
ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʘʨʘʤʝʪʨʦʤ 46.02 ʉʂʆʈ ʅɽʀʉʇʈ ʄ ʋʇ.  

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ 
ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ. 

2 

 ʇʦʩʣʝʜʥ ʩʢʦʨ ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çʇʆʊɽʈʗ ʇAʅɽʃʀ 
ʋʇʈAɺʃè ʠ ʬʠʢʩʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʥʘ ʟʥʘʯʝʥʠʠ, 
ʠʤʝʚʰʝʤ ʤʝʩʪʦ ʚ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʦʡ 
ʩʠʪʫʘʮʠʠ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʫʩʨʝʜʥʝʥʠʷ 
ʩʢʦʨʦʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʩʝʢʫʥʜ ʨʘʙʦʪʳ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ 
ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ. 

3 

46.04 ʇʆʊ ʌɸɿʓ 
ɼɺʀɻɸʊ 

ɺʳʙʠʨʘʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʚʦʜ ʙʫʜʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʧʨʠ 
ʦʙʥʘʨʫʞʝʥʠʠ ʦʙʨʳʚʘ ʬʘʟʳ ʜʚʠʛʘʪʝʣʷ.  

 ʅʝʪ ʅʝʪ ʦʧʝʨʘʮʠʠ. 0 

 ʆʪʢʘʟ ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çʆɹʈʓɺ 
ɺʓʍʆɼʅʆʁ ʌAɿʓè. 

1 

46.05 ɿɸʄʓʂɸʅʀɽ ʅɸ 
ɿɽʄʃʖ 

ɺʳʙʠʨʘʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ 
ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ ʜʚʠʛʘʪʝʣʝ ʠʣʠ ʚ ʢʘʙʝʣʝ 
ʜʚʠʛʘʪʝʣʷ. 

 

 ʅʝʪ ʅʝʪ ʦʧʝʨʘʮʠʠ. 0 

 ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çɿAʄʓʂAʅʀɽ ʅA 
ɿɽʄʃʖè. 

1 

 ʆʪʢʘʟ ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çɿAʄʓʂAʅʀɽ 
ʅA ɿɽʄʃʖè. 

2 

46.06 ʇʆʊ ʌɸɿʓ 
ʇʀʊɸʅ 

ɺʳʙʠʨʘʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʚʦʜ ʙʫʜʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʧʨʠ 
ʦʙʥʘʨʫʞʝʥʠʠ ʦʙʨʳʚʘ ʬʘʟʳ ʧʠʪʘʥʠʷ.  

 ʅʝʪ ʅʝʪ ʨʝʘʢʮʠʠ. 0 

 ʆʪʢʘʟ ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çʆɹʈʓɺ 
ɺʍʆɼʅʆʁ ʌAɿʓè. 

1 

ʆʪʢʣʶʯʝʥʦ ʅʝʪ ʦʧʝʨʘʮʠʠ. 0 

ʆʪʢʘʟ ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 
çʇʆʊɽʈʗ ʇAʅɽʃʀ ʋʇʈAɺʃè. 

1 
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46.07 ʅɽʊ ʉʀɻʅ STO ɺʳʙʠʨʘʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʪʩʫʪʩʪʚʠʷ 
ʦʜʥʦʛʦ ʠʣʠ ʦʙʦʠʭ ʩʠʛʥʘʣʦʚ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 
ʜʚʠʛʘʪʝʣʷ (STO). 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʪʦʣʴʢʦ ʜʣʷ 
ʢʦʥʪʨʦʣʷ. ʌʫʥʢʮʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 
ʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴʩʷ, ʜʘʞʝ ʝʩʣʠ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ 
ʟʥʘʯʝʥʠʝ çʅʝʪè. 
ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʫʥʢʮʠʠ çɹʝʟʦʧʘʩʥʦʝ ʦʪʢʣʶʯʝʥʠʝ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷè ʧʨʠʚʝʜʝʥʘ ʈʫʢʦʚʦʜʩʪʚʝ ʧʦ 

ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʠʚʦʜʘ. 

 

 ʆʪʢʘʟ ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 
çAʂʊʀɺɽʅ ɺʍʆɼ STOè ʧʨʠ ʧʦʪʝʨʝ ʦʜʥʦʛʦ ʠʣʠ ʦʙʦʠʭ 
ʩʠʛʥʘʣʦʚ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. 

1 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʚʦʜ ʨʘʙʦʪʘʝʪ: 
ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ çAʂʊʀɺɽʅ ɺʍʆɼ 

STOè ʧʨʠ ʧʦʪʝʨʝ ʦʜʥʦʛʦ ʠʣʠ ʦʙʦʠʭ ʩʠʛʥʘʣʦʚ ʩʠʛʥʘʣʦʚ ʙʝʟʦʧʘʩʥʦʛʦ 

ʦʪʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ʇʨʠʚʦʜ ʦʩʪʘʥʦʚʣʝʥ: 
ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ɸʂʊʀɺɽʅ ɺʍʆɼ STO, ʝʩʣʠ 
ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʘ ʩʠʛʥʘʣʘ STO. ɽʩʣʠ ʧʨʦʧʘʜʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ 
ʩʠʛʥʘʣʦʚ, ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʧʦ ʩʠʛʥʘʣʫ ʈAɿʆʄʂʅʋʊ ɺʍʆɼ STO1 
ʠʣʠ ʈAɿʆʄʂʅʋʊ ɺʍʆɼ STO2. 

2 

 ʅʝʪ ʇʨʠʚʦʜ ʨʘʙʦʪʘʝʪ: 
ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ çAʂʊʀɺɽʅ ɺʍʆɼ 

STOè ʧʨʠ ʧʦʪʝʨʝ ʦʜʥʦʛʦ ʠʣʠ ʦʙʦʠʭ ʩʠʛʥʘʣʦʚ ʩʠʛʥʘʣʦʚ ʙʝʟʦʧʘʩʥʦʛʦ 

ʦʪʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ʇʨʠʚʦʜ ʦʩʪʘʥʦʚʣʝʥ: 
ʅʝʪ ʨʝʘʢʮʠʠ, ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʘ ʩʠʛʥʘʣʘ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 
ʜʚʠʛʘʪʝʣʷ. ɽʩʣʠ ʧʨʦʧʘʜʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ  
ʩʠʛʥʘʣʦʚ, ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çʈAɿʆʄʂʅʋʊ 
ɺʍʆɼ STO1è ʠʣʠ çʈAɿʆʄʂʅʋʊ ɺʍʆɼ STO2è. 

3 

 ʊʦʣʴʢʦ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çɸʂʊʀɺɽʅ ɺʍʆɼ STOè, ʝʩʣʠ 
ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʘ ʩʠʛʥʘʣʘ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ɽʩʣʠ 
ʧʨʦʧʘʜʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ  
ʩʠʛʥʘʣʦʚ, ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çʈAɿʆʄʂʅʋʊ 
ɺʍʆɼ STO1è ʠʣʠ çʈAɿʆʄʂʅʋʊ ɺʍʆɼ STO2è. 

 

46.08 ʅɽʇʈ ɺʍʆɼ  
ɺʓʍʆɼ 

ʆʧʨʝʜʝʣʷʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʥʘ ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʙʝʣʷ 
ʧʠʪʘʥʠʷ ʠ ʢʘʙʝʣʷ ʜʚʠʛʘʪʝʣʷ (ʪ. ʝ. ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʢʘʙʝʣʴ ʩʝʪʝʚʦʛʦ 
ʧʠʪʘʥʠʷ ʧʦʜʢʣʶʯʝʥ ʢ ʢʣʝʤʤʘʤ ʧʨʠʚʦʜʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ 
ʧʦʜʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ). 

 

 ʅʝʪ ʅʝʪ ʨʝʘʢʮʠʠ. 0 

 ʆʪʢʘʟ ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ çʅɽʇʈɺ ʇʆɼʂʃ 
ʇʀʊ ʀ ɼɺè. 

1 
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46.80 ʀʉʊ ʉɹʈ 
ʆʐʀɹʂʀ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ ʦʰʠʙʢʠ. ʕʪʦʪ ʩʠʛʥʘʣ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʙʦʪʫ ʧʨʠʚʦʜʘ ʧʦʩʣʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ 
(ʝʩʣʠ ʫʩʪʨʘʥʝʥʘ ʧʨʠʯʠʥʘ ʦʪʢʘʟʘ).  
1 = ʉʙʨʦʩ ʦʰʠʙʢʠ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ 
ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

46.81 ʂʆʃ-ɺʆ 
ɸɺʊʆʉɹʈ 

ɿʘʜʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʙʨʦʩʦʚ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ 
ʩʦʚʝʨʰʘʝʪ ʧʨʠʚʦʜ ʚ ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 46.82 ɺʈɽʄʗ ɸɺʊʆʉɹʈʆʉɸ.  
ʆʰʠʙʢʠ, ʧʦʜʣʝʞʘʱʠʝ ʩʙʨʦʩʫ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 46.84 ʆʐ 
ɼʃʗ ɸɺʊʆʉɹʈ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʫʥʢʮʠʠ 
ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʰʠʙʦʢ ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʟʜʝʣʝ 
ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘ ʥʘ ʩʪʨ. 101. 

 

 0 ï 5  ʏʠʩʣʦ ʨʘʟʨʝʰʝʥʥʳʭ ʩʙʨʦʩʦʚ ʦʰʠʙʦʢ. 1 = 1 

46.82 ɺʈɽʄʗ  
ɸɺʊʆʉɹʈʆʉɸ 

ʆʧʨʝʜʝʣʷʝʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʦʚ ʧʦʩʣʝ ʦʩʪʘʥʦʚʘ ʧʨʠʚʦʜʘ ʚʩʣʝʜʩʪʚʠʝ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 

 

 1,0 ï 600,0 ʩ ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʙʨʦʩʘ ʦʰʠʙʦʢ. 10 = 1 ʩ 

46.83 ɿɸɼ  
ɸɺʊʆʉɹʈʆʉɸ 

ʆʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʨʠʚʦʜʘ ʩ ʤʦʤʝʥʪʘ ʦʙʥʘʨʫʞʝʥʠʷ 
ʦʰʠʙʢʠ ʠ ʜʦ ʧʦʧʳʪʢʠ ʝʝ ʩʙʨʦʩʘ.  

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

0,0 ï 120,0 ʩ ɿʘʜʝʨʞʢʘ ʩʙʨʦʩʘ ʦʪʢʘʟʘ. 10 = 1 ʩ 

46.84 ʆʐ ɼʃʗ 
ɸɺʊʆʉɹʈ 

ʆʪʢʘʟ 
ʉʂʆʈʆʉʊ 
ʅɽʊ ʄʆʄ 
ʇʈʆʉʂɸʃ 
ʇɽʈɽɻʈʋ 
ʆʇʈʆʂʀɼ 
ʅʝ ʠʩʧʦʣʴ 
ʇɽʈɽɻʈʋ 
ʇɽʈɽʅAʇ 
ʅɽɼʆʅAʇ 
ʀʉʊ ɺʅ ʆ 

ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʩʙʨʘʩʳʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 
ʇʘʨʘʤʝʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 16-ʨʘʟʨʷʜʥʦʝ ʩʣʦʚʦ, ʛʜʝ ʢʘʞʜʳʡ ʙʠʪ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʠʧʫ ʦʰʠʙʢʠ. ɽʩʣʠ ʙʠʪ ʫʩʪʘʥʦʚʣʝʥ ʨʘʚʥʳʤ 1, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʢʘʟ ʩʙʨʘʩʳʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 
ɹʠʪʳ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʤ ʦʰʠʙʢʘʤ, 
ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ 05.02 ʉʃ ʉʆʉʊ ʆʊʂɸɿɸ. 

 

 

ʅɸʗ 
  ʆʐʀɹʂɸ 

ɽʅʊɸ 
ʔɿʓɺɸʅʀɽ 

  ʊʆʈʄʆɿɸ 
ɿʂɸ 

  ʀʅɺɽʈʊʆʈɸ 
ʓɺɸʅʀɽ 
ʟʫʝʪʩʷ 
ɿʂ A  ʇʆ 

  ʊʆʂʋ 
ʈʗɾɽʅʀɽ 
ʈʗɾɽʅʀɽ 
ʐʀɹʂʀ 
ʟʫʝʪʩʷ 
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13 ï 
15 ʅʝ 

ʠʩʧʦʣʴ 

0x0000 ï 
0xFFFF 

ʕʪʠ ʦʰʠʙʢʠ ʩʙʨʘʩʳʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  1 = 1 

47 ʂʆʅʊʈʆʃʔ 
ʅɸʇʈʗɾɽʅʀʗ. 

ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, 
ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʨʝʞʠʤʘ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ.  

47.02 ʂʆʅʊ ʇʆʅ U ɺʢʣʶʯʘʝʪ ʢʦʥʪʨʦʣʴ ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʝʧʠ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
ʧʘʜʘʝʪ ʠʟ-ʟʘ ʦʪʢʣʶʯʝʥʠʷ ʩʝʪʝʚʦʛʦ ʧʠʪʘʥʠʷ, ʨʝʛʫʣʷʪʦʨ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʤʝʥʴʰʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʜʣʷ 
ʧʦʜʜʝʨʞʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚʳʰʝ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ. ʇʨʠ 
ʫʤʝʥʴʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠʥʝʨʮʠʷ 
ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚʳʟʳʚʘʝʪ ʨʝʢʫʧʝʨʘʮʠʶ ʵʥʝʨʛʠʠ ʚ 
ʧʨʠʚʦʜ, ʧʦʜʜʝʨʞʠʚʘʷ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʰʠʥʝ ʧʦʩʪʦʷʥʥʦʛʦ 
ʪʦʢʘ ʠ ʧʨʝʜʦʪʚʨʘʱʘʷ ʩʨʘʙʘʪʳʚʘʥʠʝ ʩʭʝʤʳ ʟʘʱʠʪʳ ʦʪ 
ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʜʚʠʛʘʪʝʣʴ ʥʝ 
ʦʩʪʘʥʦʚʠʪʩʷ ʚ ʨʝʞʠʤʝ ʚʳʙʝʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 
ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢʮʠʷ ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ 
ʦʪʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʩ ʙʦʣʴʰʠʤ ʤʦʤʝʥʪʦʤ 
ʠʥʝʨʮʠʠ, ʥʘʧʨʠʤʝʨ ʚ ʮʝʥʪʨʠʬʫʛʘʭ ʠʣʠ ʚʝʥʪʠʣʷʪʦʨʘʭ. 

 

ʆʪʢʣʶʯʝʥ ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪʢʣʶʯʝʥʘ. 0 

ɺʢʣʶʯʝʥ ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʢʣʶʯʝʥʘ. 1 

47.03 ɸɺʊ ʆʇʈ ʅɸʇʈ 
ʇʀʊ 

ʈʘʟʨʝʰʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 
ʧʠʪʘʥʠʷ. ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ʇʨʝʜʝʣʳ ʢʦʥʪʨʦʣʷ ʠ 
ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʪʨ. 132. 

 

ʆʪʢʣʶʯʝʥ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ 
ʦʪʢʣʶʯʝʥʦ. 

0 

ɺʢʣʶʯʝʥ ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 
ʧʠʪʘʥʠʷ ʚʢʣʶʯʝʥʘ. 

1 

ɹʠʪ 
0 
1 
2 
3 
4 
5  ï  8 
9 
10 
11 
12 
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47 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 0,0 ï 1000,0 ɺ ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ. 10 = 1 ɺ 

47.05 ʀʉʊ ɺʂʃ ʈɾ ʅʀɿ 
U 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ 
ʨʝʞʠʤʘ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 0 = ʈʝʞʠʤ ʥʠʟʢʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʦʪʢʣʶʯʝʥ, 1 = ʈʝʞʠʤ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 
ʚʢʣʶʯʝʥ. ʉʤ. ʨʘʟʜʝʣ ʕʚʘʢʫʘʮʠʷ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʩʪʨ. 146. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

47.06 MIN U ɿɺ ʇʆʉʊ ʊ ʄʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ 
ʨʝʞʠʤʘ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʉʤ. ʨʘʟʜʝʣ ʕʚʘʢʫʘʮʠʷ 
ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʩʪʨ. 146. 

 

 250,0 ï 450,0 ɺ ʄʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ 
ʨʝʞʠʤʘ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

1 = 1 

47.07 MAX U ɿɺ ʇʆʉʊ ʊ ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ 
ʨʝʞʠʤʘ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʉʤ. ʨʘʟʜʝʣ ʕʚʘʢʫʘʮʠʷ 

ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʩʪʨ. 146. 
ʇʨʠʤʝʯʘʥʠʝ. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʦʣʞʥʦ ʙʳʪʴ 
ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ (47.06 MIN U ɿɺ ʇʆʉʊ ʊ + 50 ɺ). 

 

 350,0 ï 810,0 ɺ ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ 
ʨʝʞʠʤʘ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

1 = 1 

47.08 ɸʂʊ ɺʅɽʐʅ ʇʀʊ ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ, 
ʚʢʣʶʯʘʶʱʝʛʦ/ʚʳʢʣʶʯʘʶʱʝʛʦ ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, 
ʥʘʧʨʠʤʝʨ ʘʢʢʫʤʫʣʷʪʦʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʦʜʘʯʠ 
ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 0 = ʇʠʪʘʥʠʝ ʦʪ 
ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʦʪʢʣʶʯʝʥʦ, 1 = ʇʠʪʘʥʠʝ ʦʪ ʚʥʝʰʥʝʛʦ 
ʠʩʪʦʯʥʠʢʘ ʦʪʢʣʶʯʝʥʦ. ʉʤ. ʨʘʟʜʝʣ ʕʚʘʢʫʘʮʠʷ ʧʘʩʩʘʞʠʨʦʚ 
ʥʘ ʩʪʨ. 146. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

47.04 U ʇʀʊɸʅʀʗ ʆʧʨʝʜʝʣʷʝʪ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ.  
ʀʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ 
ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʥʝ ʚʢʣʶʯʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 47.03 ɸɺʊ 
ʆʇʈ ʅɸʇʈ ʇʀʊ. 

 

48 ʊʆʈʄʆɿʅʆʁ  
ʇʈɽʈʓɺɸʊɽʃʔ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʪʦʨʤʦʟʥʦʛʦ 
ʧʨʝʨʳʚʘʪʝʣʷ.  

48.01 ɺʂʃ ʊʆʈʄ 
ʇʈɽʈʓɺ 

ɺʢʣʶʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ. 
ʇʨʠʤʝʯʘʥʠʝ. ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʚʢʣʶʯʘʪʴ ʫʧʨʘʚʣʝʥʠʝ 
ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ, ʫʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ 
ʪʦʨʤʦʟʥʦʡ ʨʝʟʠʩʪʦʨ ʫʩʪʘʥʦʚʣʝʥ. ɺ ʧʨʠʚʦʜ ʚʩʪʨʦʝʥ 
ʪʦʨʤʦʟʥʦʡ ʧʨʝʨʳʚʘʪʝʣʴ. 

 

ʆʪʢʣʶʯʝʥ ʋʧʨʘʚʣʝʥʠʝ ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ ʦʪʢʣʶʯʝʥʦ. 0 

ɺʢʣ ʟʘʱ ʧʝʨ ʋʧʨʘʚʣʝʥʠʝ ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ ʩ ʟʘʱʠʪʦʡ ʦʪ 
ʧʝʨʝʛʨʝʚʘ (ʤʝʪʦʜʦʤ ʪʝʧʣʦʚʦʛʦ ʨʘʩʯʝʪʘ) ʨʝʟʠʩʪʦʨʘ 
ʚʢʣʶʯʝʥʦ. 

1 
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48 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

48.02 ʈɽɾ ʋʇʈ ʊʆʈʄ 
ʇʈ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ. 
0 = ʀʤʧʫʣʴʩʳ ʫʧʨʘʚʣʝʥʠʷ IGBT ʪʦʨʤʦʟʥʦʛʦ 
ʧʨʝʨʳʚʘʪʝʣʷ ʦʪʢʣʶʯʝʥʳ. 
1 = ʆʙʳʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ IGBT ʪʦʨʤʦʟʥʦʛʦ 
ʧʨʝʨʳʚʘʪʝʣʷ.  
ʂʦʥʪʨʦʣʴ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʘʝʪʩʷ. 
ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʟʘʜʘʥʠʷ 
ʨʘʙʦʪʳ ʪʦʨʤʦʟʥʦʛʦ ʨʘʟʨʷʜʥʠʢʘ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 
ʧʨʠʚʦʜ ʨʘʙʦʪʘʝʪ ʚ ʛʝʥʝʨʘʪʦʨʥʦʤ ʨʝʞʠʤʝ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

48.03 ʊɽʇʃ ʇʆʉʊ ɺʈ 
ʈɽɿ 

ɿʘʜʘʝʪ ʪʝʧʣʦʚʫʶ ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʪʦʨʤʦʟʥʦʛʦ 
ʨʝʟʠʩʪʦʨʘ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʛʨʫʟʢʠ.  

 0 ï 10000 ʩ ʊʝʧʣʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʪʦʨʤʦʟʥʦʛʦ ʨʝʟʠʩʪʦʨʘ. 1 = 1 ʩ 

48.04 Mɸʍ ɼʃʀʊ P 
ʊʆʈʄ 

ɿʘʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ 
ʪʦʨʤʦʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʨʤʦʟʥʦʛʦ 
ʨʝʟʠʩʪʦʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ 
ʟʥʘʯʝʥʠʷ. ɿʥʘʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʝʡ ʟʘʱʠʪʳ ʦʪ 
ʧʝʨʝʛʨʫʟʢʠ. 

 

 0,0 ï 10000,0 ʢɺʪ ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʪʦʨʤʦʞʝʥʠʷ. 10000 =  
1 ʢɺʪ 

48.05 ʉʆʇʈʆʊ ʊʆʈʄ 
ʈɽɿ 

ɿʘʜʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʦʨʤʦʟʥʦʛʦ ʨʝʟʠʩʪʦʨʘ. ʕʪʦ 
ʟʥʘʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʪʦʨʤʦʟʥʦʛʦ 
ʧʨʝʨʳʚʘʪʝʣʷ. 

 

 0,1 = 1000,0 ʆʤ ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 10000 =  
1 ʆʤ 

48.06 ʉʈɸɹɸʊ ʆʊʂ ʈɽɿ ɺʳʙʠʨʘʝʪ ʧʦʨʦʛ ʦʪʢʘʟʘ ʧʨʠ ʢʦʥʪʨʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ 
ʨʝʟʠʩʪʦʨʘ. ɿʥʘʯʝʥʠʝ ʟʘʜʘʝʪʩʷ ʚ % ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
ʨʝʟʠʩʪʦʨʘ, ʢʦʛʜʘ ʤʦʱʥʦʩʪʴ, ʚʳʜʝʣʷʝʤʘʷ ʥʘ ʨʝʟʠʩʪʦʨʝ, 
ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 48.04 
Mɸʍ ɼʃʀʊ P ʊʆʈʄ. 
ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʩʠʪ ʧʦʨʦʛ, ʧʨʦʠʩʭʦʜʠʪ ʟʘʱʠʪʥʦʝ 
ʦʪʢʣʶʯʝʥʠʝ ʧʨʠʚʦʜʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 
çʇɽʈɽɻʈɽɺ ʊʆʈʄ ʈɽɿʀʉʊè. 

 

 0 ï 150 % ʇʦʨʦʛ ʦʪʢʘʟʘ ʧʨʠ ʢʦʥʪʨʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʠʩʪʦʨʘ. 1 = 1 % 

ɺʢʣʶʯʝʥ ʋʧʨʘʚʣʝʥʠʝ ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ ʙʝʟ ʟʘʱʠʪʳ ʦʪ 
ʧʝʨʝʛʨʝʚʘ ʨʝʟʠʩʪʦʨʘ ʚʢʣʶʯʝʥʦ. ɼʘʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʝʟʠʩʪʦʨ ʦʩʥʘʱʝʥ 
ʪʝʨʤʦʢʦʥʪʘʢʪʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʦʩʪʘʥʦʚʘ ʧʨʠʚʦʜʘ ʚ 
ʩʣʫʯʘʝ ʧʝʨʝʛʨʝʚʘ ʨʝʟʠʩʪʦʨʘ. 

2 
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48.07 ʉʈɸɹɸʊ ʇʈɽɼ 
ʈɽɿ 

ɿʘʜʘʝʪ ʧʨʝʜʝʣ ʚʳʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʨʤʦʟʥʦʛʦ ʨʝʟʠʩʪʦʨʘ. ɿʥʘʯʝʥʠʝ ʟʘʜʘʝʪʩʷ 
ʚ % ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʠʩʪʦʨʘ, ʢʦʛʜʘ ʤʦʱʥʦʩʪʴ, 

ʚʳʜʝʣʷʝʤʘʷ ʥʘ ʨʝʟʠʩʪʦʨʝ, ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 48.04 Mɸʍ ɼʃʀʊ P ʊʆʈʄ. 
ɽʩʣʠ ʧʨʝʚʳʰʝʥ ʵʪʦʪ ʧʨʝʜʝʣ, ʧʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çʇɽʈɽɻʈɽɺ ʊʆʈʄ ʈɽɿʀʉʊè. 

 

 0 ï 150 % ʇʦʨʦʛ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʠ ʢʦʥʪʨʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ 
ʨʝʟʠʩʪʦʨʘ. 

1 = 1 % 

50 
 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 ɺʢʣʶʯʝʥ ʉʚʷʟʴ ʤʝʞʜʫ ʧʨʠʚʦʜʦʤ ʠ ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ 
ʚʢʣʶʯʝʥʘ. 

1 

50.02 ʌʋʅ ʇʆʊɽʈʀ 
ʉɺʗɿʀ 

ɺʳʙʠʨʘʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʠ ʧʦ 
ʰʠʥʝ Fieldbus. ɿʘʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 50.03 ɺʈɽʄʗ ʇʆʊ 
ʉɺʗɿʀ. 

 

 ʆʪʢʣʶʯʝʥʦ ʂʦʥʪʨʦʣʴ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʠ ʚʳʢʣʶʯʝʥ. 0 

 ʆʪʢʘʟ ʂʦʥʪʨʦʣʴ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʠ ʚʢʣʶʯʝʥ. ɺ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ 
ʩʚʷʟʠ ʧʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çʆɹʈʓɺ 
ʉɺʗɿʀ ʇʆ FBAè, ʠ ʜʚʠʛʘʪʝʣʴ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʨʝʞʠʤʝ 
ʚʳʙʝʛʘ. 

1 

 Aʚʘʨ ʩʢʦʨ ʂʦʥʪʨʦʣʴ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʠ ʚʢʣʶʯʝʥ. ʇʨʠʚʦʜ ʬʦʨʤʠʨʫʝʪ 
ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʩʠʛʥʘʣ çʆɹʈʓɺ ʉɺʗɿʀ FBAè ʠ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʝ 
ʧʘʨʘʤʝʪʨʦʤ 46.02 ʉʂʆʈ ʅɽʀʉʇʈ ʄ ʋʇ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ 
ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ. 

2 

 ʇʦʩʣʝʜʥ ʩʢʦʨ ʂʦʥʪʨʦʣʴ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʠ ʚʢʣʶʯʝʥ. ʇʨʠ ʦʙʨʳʚʝ ʩʚʷʟʠ 
ʧʨʠʚʦʜ ʚʳʜʘʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çʆɹʈʓɺ ʉɺʗɿʀ FBAè 
ʠ ʬʠʢʩʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʥʘ ʟʥʘʯʝʥʠʠ, ʠʤʝʚʰʝʤ 
ʤʝʩʪʦ ʥʘ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ. 
ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʫʩʨʝʜʥʝʥʠʷ ʩʢʦʨʦʩʪʠ 
ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʩʝʢʫʥʜ ʨʘʙʦʪʳ. 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ!! ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ 
ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ 
ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ. 

3 

50 ʐʀʅɸ 
FIELDBUS 

ʅʘʩʪʨʦʡʢʠ ʩʚʷʟʠ ʧʦ ʰʠʥʝ FIELDBUS. ʅʘʩʪʨʦʡʢʘ ʵʪʠʭ 
ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʘ ʪʦʣʴʢʦ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 
ʠʥʪʝʨʬʝʡʩʥʦʤ ʤʦʜʫʣʝ ʰʠʥʳ Fieldbus. 

 

50.01 ʈɸɿʈ ʆɹʄɽʅɸ 
FBA 

ʈʘʟʨʝʰʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʚʦʜʦʤ ʠ ʠʥʪʝʨʬʝʡʩʥʳʤ 
ʤʦʜʫʣʝʤ Fieldbus.  

ʆʪʢʣʶʯʝʥ ʉʚʷʟʴ ʦʪʩʫʪʩʪʚʫʝʪ. 0 
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50.03 ɺʈɽʄʗ ʇʆʊ 
ʉɺʗɿʀ 

ɿʘʜʘʝʪ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʦʧʝʨʘʮʠʠ, 
ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʘʨʘʤʝʪʨʦʤ 50.02 ʌʋʅ ʇʆʊɽʈʀ ʉɺʗɿʀ. 
ʆʪʩʯʝʪ ʚʨʝʤʝʥʠ ʥʘʯʠʥʘʝʪʩʷ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʣʠʥʠʷ 
ʩʚʷʟʠ ʧʝʨʝʩʪʘʝʪ ʦʙʥʦʚʣʷʪʴ ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ. 

 

 0,3 ï 6553,5 ʩ ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʜʣʷ ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʪʝʨʠ ʩʚʷʟʠ ʧʦ 
ʰʠʥʝ Fieldbus. 

10 = 1 ʩ 

50.04 ʄɸʉʐ ɿɸɼɸʅ1 
FBA 

ɺʳʙʠʨʘʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʷ FBA ɿɸɼɸʅ 1, 
ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʦ ʰʠʥʝ Fieldbus, ʠ ʬʘʢʪʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ, ʦʪʧʨʘʚʣʷʝʤʦʝ ʥʘ ʰʠʥʫ Fieldbus. 

 

 ɼʘʥʥʳʝ ʅʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (ʪ. ʝ. ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʙʝʟ 
ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ). ʀʩʪʦʯʥʠʢ ʬʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, 
ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʦ ʰʠʥʝ Fieldbus, ʚʳʙʠʨʘʝʪʩʷ 
ʧʘʨʘʤʝʪʨʦʤ 50.06 ʀʉʊ ɿʅɸʏɽʅ 1 FBA. 

0 

 ʄʦʤʝʥʪ ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʰʠʥʳ Fieldbus ʠʩʧʦʣʴʟʫʝʪ 
ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʷ ʤʦʤʝʥʪʘ. 
ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʷ ʤʦʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʦʬʠʣʝʤ Fieldbus (ʥʘʧʨʠʤʝʨ, ʜʣʷ 
ʧʨʦʬʠʣʷ ABB Drives ʮʝʣʦʝ ʯʠʩʣʦ  
10000 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʤʝʥʪʫ, ʨʘʚʥʦʤʫ 100 %). ʉʠʛʥʘʣ 
01.06 ʄʆʄɽʅʊ ɼɺʀɻ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʰʠʥʝ Fieldbus ʢʘʢ 
ʬʘʢʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ. ʉʤ. ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʰʠʥʳ Fieldbus. 

1 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 ʉʢʦʨʦʩʪʴ ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ Fieldbus ʠʩʧʦʣʴʟʫʝʪ 
ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ. 
ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʦʬʠʣʝʤ  
Fieldbus (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦʬʠʣʷ ABB Drives ʮʝʣʦʝ 
ʯʠʩʣʦ  
20000 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ 25.02 ʈɸʉʏ 
ʉʂʆʈ ʄʆʊʆʈɸ). ʉʠʛʥʘʣ 01.01 ʌɸʂʊ ʉʂʆʈ ʧʝʨʝʜʘʝʪʩʷ 
ʧʦ ʰʠʥʝ Fieldbus ʢʘʢ ʬʘʢʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ. ʉʤ. 
ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʰʠʥʳ Fieldbus. 

2 

50.05 ʄɸʉʐ ɿɸɼɸʅ2 
FBA 

ɺʳʙʠʨʘʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʷ FBA ɿɸɼɸʅ 2, 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʦ ʰʠʥʝ Fieldbus.  

  ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 50.04 ʄɸʉʐ ɿɸɼɸʅ1 FBA.  
50.06 ʀʉʊ ɿʅɸʏɽʅ 1 

FBA 
ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʪʝʢʫʱʝʡ ʚʝʣʠʯʠʥʳ 1, 
ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʰʠʥʝ Fieldbus, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 50.04 
ʄɸʉʐ ɿɸɼɸʅ1 FBA / 50.05 ʄɸʉʐ ɿɸɼɸʅ2 FBA = 
ɼʘʥʥʳʝ. 

 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

50.07 ʀʉʊ ɿʅɸʏɽʅ 2 
FBA 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʪʝʢʫʱʝʡ ʚʝʣʠʯʠʥʳ 2, 
ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʰʠʥʝ Fieldbus, ʝʩʣʠ ʧʘʨʘʤʝʪʨ 50.04 
ʄɸʉʐ ɿɸɼɸʅ1 FBA / 50.05 ʄɸʉʐ ɿɸɼɸʅ2 FBA = 
ɼʘʥʥʳʝ. 

 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  
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50.08 ɹʀʊ12 ʉʃʉʆʉʊ 
FBA 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦ ʥʘʟʥʘʯʘʝʤʦʛʦ ʙʠʪʘ 
28 ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ Fieldbus (02.13 Cʃ ʉʆʉʊ FBA, ʙʠʪ 
28). ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʥʝ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ 
ʧʨʦʬʠʣʝʤ ʩʚʷʟʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

50.09 ɹʀʊ13 ʉʃʉʆʉʊ 
FBA 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦ ʥʘʟʥʘʯʘʝʤʦʛʦ ʙʠʪʘ 
29 ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ Fieldbus (02.13 Cʃ ʉʆʉʊ FBA, ʙʠʪ 
29). ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʥʝ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ 
ʧʨʦʬʠʣʝʤ ʩʚʷʟʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

50.10 ɹʀʊ14 ʉʃʉʆʉʊ 
FBA 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦ ʥʘʟʥʘʯʘʝʤʦʛʦ ʙʠʪʘ 
30 ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ Fieldbus (02.13 Cʃ ʉʆʉʊ FBA, ʙʠʪ 
30). ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʥʝ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ 
ʧʨʦʬʠʣʝʤ ʩʚʷʟʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

50.11 ɹʀʊ15 ʉʃʉʆʉʊ 
FBA 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦ ʥʘʟʥʘʯʘʝʤʦʛʦ ʙʠʪʘ 
31 ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ Fieldbus (02.13 Cʃ ʉʆʉʊ FBA, ʙʠʪ 
31). ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʥʝ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ 
ʧʨʦʬʠʣʝʤ ʩʚʷʟʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153).  

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

51 ʅɸʉʊʈʆʁʂʀ FBA ɼʘʣʴʥʝʡʰʠʝ ʥʘʩʪʨʦʡʢʠ ʩʚʷʟʠ ʧʦ ʰʠʥʝ Fieldbus. 
ʅʘʩʪʨʦʡʢʘ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʘ ʪʦʣʴʢʦ ʧʨʠ 
ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʠʥʪʝʨʬʝʡʩʥʦʤ ʤʦʜʫʣʝ ʰʠʥʳ Fieldbus. 

 

51.01 ʊʀʇ ʉɺʗɿʀ FBA ʇʦʢʘʟʳʚʘʝʪ ʧʨʦʪʦʢʦʣ ʰʠʥʳ Fieldbus ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ.  

 (ʇʨʦʪʦʢʦʣ  
Fieldbus) 

ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ Fieldbus ʜʣʷ ʫʢʘʟʘʥʥʦʛʦ 
ʧʨʦʪʦʢʦʣʘ ʫʩʪʘʥʦʚʣʝʥ.  

51.02 ʇɸʈɸʄɽʊʈ 2 FBA  ï   
51.26 ʇɸʈɸʄɽʊʈ 26 

FBA 
ʇʘʨʘʤʝʪʨʳ 51.02 ï 51.26 ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʦʤ 
ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. ɹʦʣʝʝ 
ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʈʫʢʦʚʦʜʩʪʚʝ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʰʠʥʳ Fieldbus. 
ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʚʩʝ ʵʪʠ ʧʘʨʘʤʝʪʨʳ. 

1 = 1 

51.27 ʆɹʅʆɺʃ ɿʅɸʏ 
FBA 

ʇʨʦʚʝʨʷʝʪ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʘʨʘʤʝʪʨʦʚ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. ʇʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ɺʓʇʆʃʅɽʅʆ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 ɺʓʇʆʃʅɽʅʆ ʆʙʥʦʚʣʝʥʠʝ ʟʘʚʝʨʰʝʥʦ. 0 

 ʆɹʅʆɺʃɽʅʀɽ ɺʳʧʦʣʥʷʝʪʩʷ ʦʙʥʦʚʣʝʥʠʝ. 1 
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51.28 ɺɽʈʉ ʊɸɹʃ  
ʉʆʆʊɺ 

ʆʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʪʘʙʣʠʮʳ ʧʘʨʘʤʝʪʨʦʚ ʬʘʡʣʘ 
ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ Fieldbus, 
ʩʦʭʨʘʥʝʥʥʦʛʦ ʚ ʧʘʤʷʪʠ ʧʨʠʚʦʜʘ. 
ɺ ʬʦʨʤʘʪʝ xyz, ʛʜʝ x = ʦʩʥʦʚʥʦʡ ʥʦʤʝʨ ʚʝʨʩʠʠ; y = 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʦʤʝʨ ʚʝʨʩʠʠ; z = ʥʦʤʝʨ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 

 

 0x0000 ï 0xFFFF ɺʝʨʩʠʷ ʪʘʙʣʠʮʳ ʧʘʨʘʤʝʪʨʦʚ. 1 = 1 

51.29 ʂʆɼ ʊʀʇɸ 
ʇʈʀɺʆɼɸ 

ʆʪʦʙʨʘʞʘʝʪ ʢʦʜ ʪʠʧʘ ʧʨʠʚʦʜʘ ʚ ʬʘʡʣʝ ʩʦʦʪʚʝʪʩʪʚʠʷ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ Fieldbus, ʩʦʭʨʘʥʝʥʥʳʡ ʚ ʧʘʤʷʪʠ 
ʧʨʠʚʦʜʘ. 

 

 0 ï 65535 ʂʦʜ ʪʠʧʘ ʧʨʠʚʦʜʘ ʚ ʬʘʡʣʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ 
ʤʦʜʫʣʷ Fieldbus. 

1 = 1 

51.30 ɺɽʈʉ ʌɸʁʃ 
ʉʆʆʊɺ 

ʆʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʬʘʡʣʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ 
ʤʦʜʫʣʷ Fieldbus, ʩʦʭʨʘʥʝʥʥʦʛʦ ʚ ʧʘʤʷʪʠ ʧʨʠʚʦʜʘ.  
ɺ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ ʬʦʨʤʘʪʝ. ʇʨʠʤʝʨ. 0x107 = ʚʝʨʩʠʷ 
1.07. 

 

 0 ï 65535 ɺʝʨʩʠʷ ʬʘʡʣʘ ʩʦʦʪʚʝʪʩʪʚʠʷ. 1 = 1 

51.31 ʉʆʉʊ ʄʆɼʋʃʗ 
FBA 

ʆʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʩʚʷʟʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ 
ʰʠʥʳ Fieldbus.  

 ʅɽ ʂʆʅʌʀɻʋʈ ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʥʝ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ. 0 

 ʀɼɽʊ ʂʆʅʌʀɻ ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʚ ʧʨʦʮʝʩʩʝ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. 1 

 ɺʈɽʄ ʆɾʀɼɸʅ ʀʩʪʝʢʣʦ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʤʝʞʜʫ 
ʤʦʜʫʣʝʤ ʠ ʧʨʠʚʦʜʦʤ. 

2 

 ʆʐʀɹ ʂʆʅʌʀɻ ʆʰʠʙʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ: ʦʩʥʦʚʥʦʡ 
ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʪʨʝʙʫʝʤʦʤʫ (ʩʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 51.32 ɺɽʈʉ 
ʄʆɼʋʃʗ FBA ) ʠʣʠ ʟʘʛʨʫʟʢʫ ʬʘʡʣʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʝ 
ʫʜʘʣʦʩʴ ʚʳʧʦʣʥʠʪʴ ʙʦʣʝʝ ʪʨʝʭ ʨʘʟ. 

3 

 Aɺʊʆʅ ʈɽɾʀʄ ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʨʘʙʦʪʘʝʪ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ. 4 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 ɺ ʉɽʊʀ ʀʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʨʘʙʦʪʘʝʪ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ 
ʨʝʞʠʤʝ. 

5 

 ʉɹʈʆʉ ʆʐʀɹʂʀ ɺʳʧʦʣʥʷʝʪʩʷ ʘʧʧʘʨʘʪʥʳʡ ʩʙʨʦʩ ʤʦʜʫʣʷ. 6 

51.32 ɺɽʈʉ ʄʆɼʋʃʗ 
FBA 

ʆʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. 
ɺ ʬʦʨʤʘʪʝ axyz, ʛʜʝ, ʘ = ʩʪʘʨʰʠʡ ʥʦʤʝʨ ʚʝʨʩʠʠ; ʭʫ = 
ʤʣʘʜʰʠʝ ʥʦʤʝʨʘ ʚʝʨʩʠʠ; z = ʥʦʤʝʨ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 
ʇʨʠʤʝʨ. 190A = ʚʝʨʩʠʷ 1.90A. 

 

 0x0000 ï 0xFFFF ɺʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʨʬʝʡʩʥʦʛʦ 
ʤʦʜʫʣʷ. 

1 = 1 

51.33 ɺɽʈʉ ʇʈʆɻʈ 
FBA 

ʆʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. 
ɺ ʬʦʨʤʘʪʝ axyz, ʛʜʝ ʘ = ʩʪʘʨʰʠʡ ʥʦʤʝʨ ʚʝʨʩʠʠ; ʭy = 
ʤʣʘʜʰʠʝ ʥʦʤʝʨʘ ʚʝʨʩʠʠ; z = ʥʦʤʝʨ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 
ʇʨʠʤʝʨ. 190A = ʚʝʨʩʠʷ 1.90A. 

 

 0x0000 ï 0xFFFF ɺʝʨʩʠʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. 1 = 1 

52 

52 
ɺɺʆɼ 
FBA 

 ɼɸʅʅʓʍ  ɺʳʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʦʪʧʨʘʚʢʠ ʧʦ ʰʠʥʝ Fieldbus. ʅʘʩʪʨʦʡʢʘ 
ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʘ ʪʦʣʴʢʦ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 
ʠʥʪʝʨʬʝʡʩʥʦʤ ʤʦʜʫʣʝ ʰʠʥʳ Fieldbus. 

 

52.01 ɺʍ ɼɸʅʅʓɽ 1 
FBA 

ɺʳʙʠʨʘʝʪ ʜʘʥʥʳʝ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʠʟ ʧʨʠʚʦʜʘ ʚ 
ʢʦʥʪʨʦʣʣʝʨ Fieldbus.  

 0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 0 

 4 ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ (16 ʨʘʟʨʷʜʦʚ). 4 

 5  ʌʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 1 (16 ʨʘʟʨʷʜʦʚ). 5 

 6 ʌʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 2 (16 ʨʘʟʨʷʜʦʚ). 6 

 14 ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ (32 ʨʘʟʨʷʜʘ). 14 

 15 ʌʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 1 (32 ʨʘʟʨʷʜʘ). 15 

 16 ʌʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 2 (32 ʨʘʟʨʷʜʘ). 16 

 101 ï 9999 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʘ. 101 ï 9999 

52.02 ɺʍ ɼɸʅʅʓɽ 2 FBA  ï   ï  

52.12 ɺʭ ʜʘʥʥʳʝ 12 FBA ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 52.01 ɺʍ ɼɸʅʅʓɽ 1 FBA. 1 = 1 
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53 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

53.02 ɺʓʍ ɼɸʅʅʓɽ 2 
FBA 

 ï   ï  

53.12 ɺʓʍ ɼɸʅʅʓɽ 12 
FBA 

ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 53.01 ɺʓʍ ɼɸʅʅʓɽ 1 FBA. 1 = 1 

53  
FBA 

ɺʓɺʆɼ 
ɼɸʅʅʓʍ  

ɺʳʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ Fieldbus ʥʘ 
ʧʨʠʚʦʜ. ʅʘʩʪʨʦʡʢʘ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʘ ʪʦʣʴʢʦ 
ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʠʥʪʝʨʬʝʡʩʥʦʤ ʤʦʜʫʣʝ ʰʠʥʳ 
Fieldbus. 

 

53.01 ɺʓʍ ɼɸʅʅʓɽ 1 
FBA 

ɺʳʙʠʨʘʝʪ ʜʘʥʥʳʝ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʠʟ ʢʦʥʪʨʦʣʣʝʨʘ 
Fieldbus ʚ ʧʨʠʚʦʜ.  

 0 ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 0 

 1 1 ʋʧʨʘʚʣʷʶʱʝʝ ʩʣʦʚʦ (16 ʨʘʟʨʷʜʦʚ). 1 

 2 ɿʘʜʘʥʠʝ REF1 (16 ʨʘʟʨʷʜʦʚ). 2 

 3 ɿʘʜʘʥʠʝ REF2 (16 ʨʘʟʨʷʜʦʚ). 3 

 11 ʋʧʨʘʚʣʷʶʱʝʝ ʩʣʦʚʦ (32 ʨʘʟʨʷʜʘ). 11 

 12 ɿʘʜʘʥʠʝ REF1 (32 ʨʘʟʨʷʜʘ). 12 

 13 ɿʘʜʘʥʠʝ REF2 (32 ʨʘʟʨʷʜʘ). 13 

 1001 ï 9999 ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʘ. 1001 ï 9999 

55 ʉʈɽɼʉʊɺɸ ʉɺʗɿʀ ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʠ RS-485 ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʪʝʚʳʭ ʘʜʘʧʪʝʨʦʚ ʩʚʷʟʠ 
JPC-01. ʉʝʪʴ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʇʂ ʠʣʠ ʧʘʥʝʣʴ 
ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʚʦʜʘʤʠ. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʈʫʢʦʚʦʜʩʪʚʝ 
ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʝʪʝʚʦʛʦ ʘʜʘʧʪʝʨʘ JPC-01 (JPC-01 
network communication adapter userôs manual, ʢʦʜ ʘʥʛʣ. 
ʚʝʨʩʠʠ 3AUA0000072233). 

 

55.01 ʀɼɽʅʊʀʌ ʅʆʄɽʈ ʀʜʝʥʪʠʬʠʮʠʨʫʝʪ ʧʨʠʚʦʜ ʚ ʩʝʪʠ RS-485. ʂʘʞʜʳʡ ʧʨʠʚʦʜ 
ʜʦʣʞʝʥ ʠʤʝʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ.  

1 ï 247 ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ. ɼʣʷ ʧʨʠʚʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʯʠʩʣʘ ʦʪ 1 ʜʦ 31. (ʇʨʦʛʨʘʤʤʘ DriveStudio ʠʩʧʦʣʴʟʫʝʪ 
ʥʦʤʝʨ 247). 

1 = 1 

55.02 ʉʂʆʈ ʆɹʄɽʅɸ 
MDB 

ʅʘʩʪʨʘʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʝʪʠ. 
ʇʨʠʤʝʯʘʥʠʝ. ʅʘʩʪʨʦʡʢʘ çɸʚʪʦè ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʝʩʣʠ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 
ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

 

ɸʚʪʦ ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʇʨʠ ʧʫʩʢʝ ʠ ʧʦʩʣʝ ʧʦʪʝʨʠ ʩʚʷʟʠ 
ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 9600 ʙʦʜ. 

0 

9600 9600 ʙʦʜ 1 
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55 

19200 19200 ʙʦʜ 2 

38400 38400 ʙʦʜ 3 

57600 57600 ʙʦʜ 4 

55.03 ʏɽʊʅʆʉʊʔ MDB ʆʧʨʝʜʝʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʷʜʦʚ ʢʦʥʪʨʦʣʷ ʯʝʪʥʦʩʪʠ. 
ɺʦ ʚʩʝʭ ʩʪʘʥʮʠʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʝʪʠ, ʜʦʣʞʥʳ 
ʧʨʠʤʝʥʷʪʴʩʷ ʦʜʠʥʘʢʦʚʳʝ ʥʘʩʪʨʦʡʢʠ. 

 

0 ï 3 ʏʠʩʣʦ ʨʘʟʨʷʜʦʚ ʢʦʥʪʨʦʣʷ ʯʝʪʥʦʩʪʠ. 1 = 1 

57 ʉɺʗɿʔ D2D ʅʘʩʪʨʦʡʢʠ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè. ʉʤ. ʪʘʢʞʝ 
ʨʘʟʜʝʣ ʉʚʷʟʴ ʤʝʞʜʫ ʧʨʠʚʦʜʘʤʠ ʥʘ ʩʪʨ. 139.  

57.01 ʈɽɾʀʄ ʉɺʗɿʀ ɸʢʪʠʚʠʟʠʨʫʝʪ ʢʘʥʘʣ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè.  
ʆʪʢʣʶʯʝʥʦ ʂʘʥʘʣ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè ʦʪʢʣʶʯʝʥ. 0 

ɺʝʜʦʤʳʡ ʇʨʠʚʦʜ ʷʚʣʷʝʪʩʷ ʚʝʜʦʤʳʤ ʚ ʢʘʥʘʣʝ çʩʚʷʟʠ ʦʪ ʧʨʠʚʦʜʘ ʢ 
ʧʨʠʚʦʜʫè. 

1 

ɺʝʜʫʱʠʡ ʇʨʠʚʦʜ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʚ ʢʘʥʘʣʝ çʩʚʷʟʠ ʦʪ ʧʨʠʚʦʜʘ ʢ 

ʧʨʠʚʦʜʫè. ɺ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʝʜʫʱʠʤ ʤʦʞʝʪ 
ʙʳʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʠʚʦʜ. 

2 
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57 
 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

57.03 Aɼʈɽʉ ʋɿʃɸ ɿʘʜʘʝʪ ʘʜʨʝʩ ʫʟʣʘ ʜʣʷ ʚʝʜʦʤʦʛʦ ʧʨʠʚʦʜʘ. ʂʘʞʜʳʡ 
ʚʝʜʦʤʳʡ ʧʨʠʚʦʜ ʜʦʣʞʝʥ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʳʡ ʩʝʪʝʚʦʡ 
ʘʜʨʝʩ. 
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ 

ʧʨʠʚʦʜʫè ʧʨʠʚʦʜ ʥʘʟʥʘʯʝʥ ʚʝʜʫʱʠʤ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ 
ʜʝʡʩʪʚʫʝʪ (ʜʣʷ ʚʝʜʫʱʝʛʦ ʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʥʘʟʥʘʯʘʝʪʩʷ ʘʜʨʝʩ 0). 

 

 1 ï 62 ʉʝʪʝʚʦʡ ʘʜʨʝʩ. 1 = 1 

57.04 ʄɸʉʂɸ ɺɽɼʆʄʓʍ 
1 

ʅʘ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ ʚʳʙʠʨʘʶʪʩʷ ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ, 
ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʨʘʰʠʚʘʪʴʩʷ. ɽʩʣʠ ʦʪʚʝʪ ʦʪ 
ʦʧʨʘʰʠʚʘʝʤʦʛʦ ʚʝʜʦʤʦʛʦ ʧʨʠʚʦʜʘ ʥʝ ʧʦʣʫʯʝʥ, 
ʚʳʙʠʨʘʝʪʩʷ ʜʝʡʩʪʚʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʘʨʘʤʝʪʨʦʤ 57.02 
ʌʋʅ ʇʆʊɽʈʀ ʉɺʗɿʀ. 
ʄʣʘʜʰʠʡ ʟʥʘʯʘʱʠʡ ʙʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʝʜʦʤʳʡ ʧʨʠʚʦʜ ʩ 
ʩʝʪʝʚʳʤ ʘʜʨʝʩʦʤ 1, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʘʨʰʠʡ ʟʥʘʯʘʱʠʡ 
ʙʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʝʜʦʤʳʡ ʧʨʠʚʦʜ ʩ ʘʜʨʝʩʦʤ 31. ɽʩʣʠ 
ʜʣʷ ʙʠʪʘ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ 1, ʦʧʨʘʰʠʚʘʝʪʩʷ ʧʨʠʚʦʜ ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʜʨʝʩʦʤ. ʅʘʧʨʠʤʝʨ, ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ 
1 ʠ 2 ʦʧʨʘʰʠʚʘʶʪʩʷ, ʢʦʛʜʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ 
ʟʥʘʯʝʥʠʝ 0x3. 

 

 0x00000000 ï  
0xFFFFFFFF 

ʄʘʩʢʘ ʦʧʨʦʩʘ ʚʝʜʦʤʳʭ ʧʨʠʚʦʜʦʚ 1. 1 = 1 

57.05 ʄɸʉʂɸ ɺɽɼʆʄʓʍ 
2 

ʅʘ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ ʚʳʙʠʨʘʶʪʩʷ ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ, 
ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʨʘʰʠʚʘʪʴʩʷ. ɽʩʣʠ ʦʪʚʝʪ ʦʪ 
ʦʧʨʘʰʠʚʘʝʤʦʛʦ ʚʝʜʦʤʦʛʦ ʧʨʠʚʦʜʘ ʥʝ ʧʦʣʫʯʝʥ, 
ʚʳʙʠʨʘʝʪʩʷ ʜʝʡʩʪʚʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʘʨʘʤʝʪʨʦʤ 57.02 
ʌʋʅ ʇʆʊɽʈʀ ʉɺʗɿʀ. 
ʄʣʘʜʰʠʡ ʟʥʘʯʘʱʠʡ ʙʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʝʜʦʤʳʡ ʧʨʠʚʦʜ ʩ 
ʩʝʪʝʚʳʤ ʘʜʨʝʩʦʤ 32, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʘʨʰʠʡ ʟʥʘʯʘʱʠʡ 
ʙʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʝʜʦʤʳʡ ʧʨʠʚʦʜ ʩ ʘʜʨʝʩʦʤ 62. ɽʩʣʠ 
ʜʣʷ ʙʠʪʘ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ 1, ʦʧʨʘʰʠʚʘʝʪʩʷ ʧʨʠʚʦʜ ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʜʨʝʩʦʤ. ʅʘʧʨʠʤʝʨ, ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ 
32 ʠ 33 ʦʧʨʘʰʠʚʘʶʪʩʷ, ʢʦʛʜʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ 
ʟʥʘʯʝʥʠʝ 0x3. 

 

 0x00000000 ï  
0xFFFFFFFF 

ʄʘʩʢʘ ʦʧʨʦʩʘ ʚʝʜʦʤʳʭ ʧʨʠʚʦʜʦʚ 2. 1 = 1 

57.02 ʌʋʅ ʇʆʊɽʈʀ 
ʉɺʗɿʀ 

ɺʳʙʠʨʘʝʪ ʨʝʘʢʮʠʶ ʧʨʠʚʦʜʘ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʦʯʥʦʡ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʘʥʘʣʘ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘʢ ʧʨʠʚʦʜʫè ʠʣʠ ʚ 
ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʠ. 

 

ʆʪʢʣʶʯʝʥʦ ʌʫʥʢʮʠʷ ʟʘʱʠʪʳ ʥʝ ʚʢʣʶʯʝʥʘ. 0 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʇʨʠʚʦʜ ʚʳʜʘʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 1 

ʆʪʢʘʟ ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ. 2 
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57.06 ʀʉʊʆʏʅ 
ɿɸɼɸʅʀʗ 1 

ʅʘ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ ʚʳʙʠʨʘʝʪʩʷ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ 1, 

ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ ʧʦ ʢʘʥʘʣʫ 

ʩʚʷʟʠ D2D (çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè). ʇʘʨʘʤʝʪʨ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ, ʘ ʪʘʢʞʝ ʥʘ ʚʝʜʦʤʳʭ 

(57.03 NODE ADDRESS = 57.12 Aɼʈɽʉɸ ɻʈʋʇʇʓ) ʚ 

ʛʨʫʧʧʦʚʦʡ ʣʠʥʠʠ ʩʚʷʟʠ (ʩʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 57.11 

ʈɽɾʀʄ ʆɹʄɽʅɸ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ P.03.04, ʪ. ʝ.  
03.04 ɿɸɼɸʅʀɽ ʉʂʆʈ ɺʓʍ. 

 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

57.07 ʀʉʊʆʏʅ 
ɿɸɼɸʅʀʗ 2 

ʅʘ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ ʚʳʙʠʨʘʝʪʩʷ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ 2, 
ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ 

D2D (çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè). 
ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ P.03.13, ʪ. ʝ.  
03.13 ʌʀʅɸʃʔʅ ɿɸɼ ʄʆʄ. 

 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

57.08 ʀʉʊ ʋʇʈ ʉʃʆɺɸ ʅʘ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ ʚʳʙʠʨʘʝʪʩʷ ʠʩʪʦʯʥʠʢ 
ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʢʘʥʘʣʘ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ 
ʧʨʠʚʦʜʫè, ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷʥʘ ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ. 
ʇʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ, ʘ ʪʘʢʞʝ ʥʘ 
ʚʝʜʦʤʳʭ ʚ ʛʨʫʧʧʦʚʦʡ ʣʠʥʠʠ ʩʚʷʟʠ (ʩʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 57.11 ʈɽɾʀʄ ʆɹʄɽʅɸ). 
ʇʦ ʫʤʦʣʯʘʥʠ. ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ P.02.18, ʪ. ʝ. 02.18 
Cʃ ʋʇʈ ɺɽɼʆʄ ʇʏ. 

 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153)  

57.09 ʈɽɾ ʉʀʅʍʈ 
ʗɼʈɸ 

ʆʧʨʝʜʝʣʷʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩʠʛʥʘʣʦʚ ʤʝʞʜʫ ʧʨʠʚʦʜʘʤʠ. 
ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʜʚʠʛ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʧʘʨʘʤʝʪʨʦʤ 
57.10 ʉɼɺʀɻ ʉʀʅʍʈ ʗɼʈɸ. 

 

 NoSync ɹʝʟ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 0 

 D2DSync ɽʩʣʠ ʧʨʠʚʦʜ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ çʦʪ 
ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè, ʦʥ ʧʦʩʳʣʘʝʪ ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 
ʥʘ ʚʝʜʦʤʳʡ ʧʨʠʚʦʜ (ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ). ɽʩʣʠ ʧʨʠʚʦʜ 
ʷʚʣʷʝʪʩʷ ʚʝʜʦʤʳʤ, ʦʥ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʮʠʢʣʳ 
ʦʙʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʠʛʥʘʣʦʤ, ʧʦʣʫʯʘʝʤʳʤ ʦʪ 
ʚʝʜʫʱʝʛʦ ʧʨʠʚʦʜʘ. 

1 

 FBsync ʇʨʠʚʦʜ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʩʚʦʡ ʮʠʢʣ ʦʙʥʦʚʣʝʥʠʷ ʩ 
ʩʠʛʥʘʣʦʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʧʨʠʥʠʤʘʝʤʳʤ ʯʝʨʝʟ 
ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ. 

2 

 FBToD2DSync ɽʩʣʠ ʧʨʠʚʦʜ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ çʦʪ 
ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè, ʦʥ ʦʙʥʦʚʣʷʝʪ ʧʝʨʝʜʘʚʘʝʤʫʶ 
ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʠʛʥʘʣʫ ʦʧʨʦʩʘ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ. 
ɽʩʣʠ ʧʨʠʚʦʜ ʷʚʣʷʝʪʩʷ ʚʝʜʦʤʳʤ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ 
ʜʝʡʩʪʚʫʝʪ. 

3 
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57.10 ʉɼɺʀɻ ʉʀʅʍʈ 
ʗɼʈɸ 

ɿʘʜʘʝʪ ʩʜʚʠʛ ʤʝʞʜʫ ʧʨʠʥʠʤʘʝʤʳʤ ʩʠʛʥʘʣʦʤ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʟʘʜʝʨʞʢʦʡ ʧʨʠʝʤʘ ïʧʝʨʝʜʘʯʠ ʧʨʠʚʦʜʘ. 
ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʚʳʟʳʚʘʝʪ ʦʪʩʪʘʚʘʥʠʝ 
ʧʨʠʝʤʘʧʝʨʝʜʘʯʠ ʧʨʠʚʦʜʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʘʷ ð 
ʦʧʝʨʝʞʝʥʠʝ. 

 

 -4,999 ï 5,000 ʤʩ ʉʜʚʠʛ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 1000 = 1 ʤʩ 

57.11 ʈɽɾʀʄ ʆɹʄɽʅɸ ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè 
ʚʝʜʫʱʠʡ ʧʨʠʚʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʜʘʝʪ 
ʫʧʨʘʚʣʷʶʱʝʝ ʩʣʦʚʦ ʠ ʟʘʜʘʥʠʷ 1 ʠ 2 ʥʘ ʚʩʝ ʚʝʜʦʤʳʝ 
ʧʨʠʚʦʜʳ. ɼʘʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʦʩʪʠʛʘʝʪʩʷ 
ʤʥʦʛʦʢʘʥʘʣʴʥʦʩʪʴ, ʪ. ʝ. ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʠ 
ʟʘʜʘʥʠʡ 1 ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʠʚʦʜʫ ʠʣʠ ʛʨʫʧʧʝ ʧʨʠʚʦʜʦʚ. 
ɿʘʪʝʤ ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʦ ʜʘʣʝʝ ʥʘ ʜʨʫʛʫʶ 
ʛʨʫʧʧʫ ʧʨʠʚʦʜʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ 
ʮʝʧʠ. 
ɺ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ, ʘ ʪʘʢʞʝ ʚ ʚʝʜʦʤʦʤ, ʧʝʨʝʜʘʶʱʝʤ 
ʩʦʦʙʱʝʥʠʝ ʜʨʫʛʠʤ ʚʝʜʦʤʳʤ ʧʨʠʚʦʜʘʤ, ʠʩʪʦʯʥʠʢʠ 
ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʣʦʚʘ ʠ ʟʘʜʘʥʠʷ 1 ʚʳʙʠʨʘʶʪʩʷ 
ʧʘʨʘʤʝʪʨʘʤʠ 57.08 ʀʉʊ ʋʇʈ ʉʃʆɺɸ ʠ 57.06 ʀʉʊʆʏʅ 
ɿɸɼɸʅʀʗ 1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʇʨʠʤʝʯʘʥʠʝ. ɿʘʜʘʥʠʝ 2 ʧʝʨʝʜʘʝʪʩʷ ʚʩʝʤ ʚʝʜʦʤʳʤ 
ʧʨʠʚʦʜʘʤ. 

 

 ʆʙʱʝʝ ʫʧʨʘʚ ʋʧʨʘʚʣʷʶʱʝʝ ʩʣʦʚʦ ʠ ʟʘʜʘʥʠʝ 1 ʦʪʧʨʘʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ 
ʧʨʠʚʦʜʦʤ ʥʘ ʚʩʝ ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ. ɽʩʣʠ ʚʝʜʫʱʠʡ 
ʧʨʠʚʦʜ ʠʤʝʝʪ ʵʪʫ ʥʘʩʪʨʦʡʢʫ, ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝ 
ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʚʝʜʦʤʳʝ ʧʨʠʚʦʜʳ. 

0 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 NR REF1 MC  
GRPS 

ʋʧʨʘʚʣʷʶʱʝʝ ʩʣʦʚʦ ʠ ʟʘʜʘʥʠʝ 1 ʦʪʧʨʘʚʣʷʶʪʩʷ ʪʦʣʴʢʦ 
ʪʝʤ ʧʨʠʚʦʜʘʤ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ 
ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʦʤ 57.13 Aɼʈ ʉʃɽɼ ɻʈʋʇʇʓ. 
ɼʘʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʚʝʜʦʤʳʭ 
ʧʨʠʚʦʜʘʭ, ʫ ʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʳ 57.03 Aɼʈɽʉ ʋɿʃɸ ʠ 
57.12 Aɼʈɽʉɸ ɻʈʋʇʇʓ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ 
ʧʦʟʚʦʜʷʝʪ ʩʦʟʜʘʪʴ ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ ʮʝʧʴ. 

1 

57.12 Aɼʈɽʉɸ ɻʈʋʇʇʓ ɺʳʙʠʨʘʝʪ ʤʥʦʛʦʘʜʨʝʩʥʫʶ ʛʨʫʧʧʫ, ʢ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 
ʧʨʠʥʘʜʣʝʞʘʪʴ ʧʨʠʚʦʜ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 57.11 
ʈɽɾʀʄ ʆɹʄɽʅɸ. 

 

 0 ï 62 ʄʥʦʛʦʢʘʥʘʣʴʥʘʷ ʛʨʫʧʧʘ (0 = ʥʝʪ). 1 = 1 

57.13 Aɼʈ ʉʃɽɼ 
ɻʈʋʇʇʓ 

ʋʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʫʶ ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ ʛʨʫʧʧʫ ʧʨʠʚʦʜʦʚ, 
ʥʘ ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 57.11 ʈɽɾʀʄ ʆɹʄɽʅɸ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʝʜʫʱʠʭ ʧʨʠʚʦʜʘʭ ʠ ʪʝʭ ʚʝʜʦʤʳʭ 
ʧʨʠʚʦʜʘʭ, ʫ ʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʳ 57.03 Aɼʈɽʉ ʋɿʃɸ ʠ 
57.12 Aɼʈɽʉɸ ɻʈʋʇʇʓ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

 

 0 ï 62 ʉʣʝʜʫʶʱʘʷ ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʛʨʫʧʧʘ ʚ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ 
ʮʝʧʠ. 

1 = 1 
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57.14 ʂʆʃ-ɺʆ ɻʈʋʇʇ ɿʘʜʘʝʪ ʯʠʩʣʦ ʧʨʠʚʦʜʦʚ, ʧʦʩʳʣʘʶʱʠʭ ʩʦʦʙʱʝʥʠʷ ʚ 
ʮʝʧʦʯʢʝ ʩʦʦʙʱʝʥʠʡ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʦʙʳʯʥʦ ʨʘʚʥʘ ʯʠʩʣʫ 
ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚ ʮʝʧʦʯʢʝ, ʝʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ 
ʧʦʩʣʝʜʥʠʡ ʧʨʠʚʦʜ ʅɽ ʧʦʩʳʣʘʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 
ʚʝʜʫʱʝʤʫ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 57.11 ʈɽɾʀʄ 
ʆɹʄɽʅɸ. 
ʇʨʠʤʝʯʘʥʠʝ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʚʝʜʫʱʠʭ ʧʨʠʚʦʜʘʭ. 

 

 1 ï 62 ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʚʝʥʴʝʚ ʚ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʮʝʧʠ 
ʩʦʦʙʱʝʥʠʡ. 

1 = 1 

57.15 ɺʓɹ ʋʉʊʈ  
ʆɹʄɽʅɸ 

ɿʘʜʘʝʪ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʝʥ 
ʢʘʥʘʣ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè. ɺ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ 
(ʥʘʧʨʠʤʝʨ, ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ) 
ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʠʥʪʝʨʬʝʡʩʘ RS-485 ʤʦʜʫʣʷ 
FMBA ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ ʩʚʷʟʴ, ʯʝʤ ʢʘʥʘʣ 
ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè. 

 

 ɺʩʪʨ ʧʦʨʪ ʍ5 ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʥʝʢʪʦʨ X5 ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ JCU. 0 

 Slot 1 ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴ FMBA, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʣʦʪ 1 ʜʣʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ JCU. 

1 

 Slot 2 ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴ FMBA, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʣʦʪ 2 ʜʣʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ JCU. 

2 

 Slot 3 ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴ FMBA, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʩʣʦʪ 3 ʜʣʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ JCU. 

3 

60 
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60.02 ʈɽɾʀʄ ʇʆɿʀʎ 
ʆʉɽʁ 

ɺʳʙʠʨʘʝʪ ʦʩʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 ʃʠʥʝʡʥʦʝ ʃʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ. 0 

 ɺʨʘʱʝʥʠʝ ɺʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. 1 

60 ʆɹʈ ʉɺʗɿʔ ʇʆ  
ʇʆɿ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʧʦʣʦʞʝʥʠʶ 
ʧʨʠʚʦʜʘ.  

60.01 ɺʓɹʆʈ ɿʅɸʏ 
ʇʆɿʀʎ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ:  

ʕʅʂʆɼɽʈ 1 ʕʥʢʦʜʝʨ 1 ʇʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʷ (ʟʘʜʘʥʠʷ 
ʩʢʦʨʦʩʪʠ) ʫʯʠʪʳʚʘʝʪʩʷ ʦʙʨʘʪʥʦʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ 
ʨʝʜʫʢʪʦʨʘ. 

0 

ʕʅʂʆɼɽʈ 2 ʕʥʢʦʜʝʨ 2 ʇʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʦʣʦʞʝʥʠʷ (ʟʘʜʘʥʠʷ 
ʩʢʦʨʦʩʪʠ) ʫʯʠʪʳʚʘʝʪʩʷ ʦʙʨʘʪʥʦʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ 
ʨʝʜʫʢʪʦʨʘ. 

1 
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60.03 ʄʅʆɾ ʈɽɼʋʂʊ 
ʅɸɻʈ 

ɿʘʜʘʝʪ ʯʠʩʣʠʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʚʝʩʦʚʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ. ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣʳ ʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ 
ʜʚʠʛʘʪʝʣʷ ʥʘ ʩʪʨ. 141 ʠ ʈʝʜʫʢʪʦʨ ʵʥʢʦʜʝʨʘ ʥʘʛʨʫʟʢʠ ʥʘ 
ʩʪʨ. 142. 

 60.03 ʄʅʆɾ ʈɽɼʋʂʊ ʅɸɻʈ ʉʢʦʨʦʩʪʴ ʧʦʜ ʥʘʛʨʫʟʢʦʡ 

 60.04 ɼɽʃ ʈɽɼʋʂʊ ʅɸɻʈ 
= 

İ ʩʢʦʨʦʩʪʠ ʵʥʢʦʜʝʨʘ 

 

 -2147483647 ï  
2147483647 

ʏʠʩʣʠʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʚʝʩʦʚʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ. 

1 = 1 

60.04 ɼɽʃ ʈɽɼʋʂʊ 
ʅɸɻʈ 

ɿʘʜʘʝʪ ʟʥʘʤʝʥʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʚʝʩʦʚʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 60.03 ʄʅʆɾ 
ʈɽɼʋʂʊ ʅɸɻʈ. 

 

 1 ï 2147483647 ɿʥʘʤʝʥʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʚʝʩʦʚʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ. 

1 = 1 

60.05 ɽɼʀʅʀʎɸ 
ʇʆɿʀʎʀʆʅ 

ɺʳʙʠʨʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʤʘʩʰʪʘʙ ʜʣʷ 
ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʦʞʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 
ʵʢʚʠʚʘʣʝʥʪʝʥ ʦʜʥʦʤʫ ʦʙʦʨʦʪʫ. 
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʚʳʙʠʨʘʝʪʩʷ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʜʣʷ 
ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʤ, ʜʶʡʤ), ʜʠʘʧʘʟʦʥ ʪʘʢʞʝ 
ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʪʨʦʝʢ ʧʘʨʘʤʝʪʨʦʚ 60.06 ʂʆʕʌʌ ʃʀʅ ʏʀʉʃ 
ʠ 60.07 ʂʆʕʌʌ ʃʀʅ ɿʅɸʄ. 

 

 ʆʙʦʨʦʪ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ð ʦʙʦʨʦʪ. ʂʦʵʬʬʠʮʠʝʥʪ 
ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ: 1. 

0 

 ɻʨʘʜʫʩ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ð ʛʨʘʜʫʩ. ʂʦʵʬʬʠʮʠʝʥʪ 
ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ: 360. 

1 

 ʄʝʪʨ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ð ʤʝʪʨ. ʂʦʵʬʬʠʮʠʝʥʪ 
ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ: ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 60.06 
ʂʆʕʌʌ ʃʀʅ ʏʀʉʃ ʠ 60.07 ʂʆʕʌʌ ʃʀʅ ɿʅɸʄ. 

2 

 ɼʶʡʤ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ð ʜʶʡʤ. ʂʦʵʬʬʠʮʠʝʥʪ 
ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ: ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 60.06 
ʂʆʕʌʌ ʃʀʅ ʏʀʉʃ ʠ 60.07 ʂʆʕʌʌ ʃʀʅ ɿʅɸʄ. 

3 
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60.06 ʂʆʕʌʌ ʃʀʅ ʏʀʉʃ ɺʤʝʩʪʝ ʩ ʧʘʨʘʤʝʪʨʦʤ 60.07 ʂʆʕʌʌ ʃʀʅ ɼɽʅ ʟʘʜʘʝʪ 
ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ: 

60.06 ʂʆʕʌʌ ʃʀʅ ʏʀʉʃ 

 
60.07 ʂʆʕʌʌ ʃʀʅ ɿʅɸʄ 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʩʯʠʪʘʪʴ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ.  
ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʤʝʱʝʥʠʷ ð ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ 
ʢʦʪʦʨʦʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʧʨʠ ʦʜʥʦʤ ʦʙʦʨʦʪʝ ʚʘʣʘ  
ʜʚʠʛʘʪʝʣʷ (2piÅR), ʢʦʛʜʘ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 60.05 

ɽɼʀʅʀʎɸ ʇʆɿʀʎʀʆʅ ʚʳʙʨʘʥʦ ʣʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

(ʪ. ʝ. ʢʦʛʜʘ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʄʝʪʨ ʠʣʠ ɼʶʡʤ). 
ʇʨʠʤʝʯʘʥʠʝ. ʇʘʨʘʤʝʪʨʳ 60.05 ɽɼʀʅʀʎɸ ʇʆɿʀʎʀʆʅ, 
60.06 ʂʆʕʌʌ ʃʀʅ ʏʀʉʃ ʠ 60.07 ʂʆʕʌʌ ʃʀʅ ɿʅɸʄ 
ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʧʘʨʘʤʝʪʨʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʠ 
ʠʟʤʝʥʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʤʝʱʝʥʠʷ 
ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʠ ʠʟʤʝʥʷʶʪʩʷ ʧʨʝʜʝʣʳ ʟʘʜʘʥʠʷ 
ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʚʥʫʪʨʝʥʥʠʝ ʟʘʜʘʥʠʷ ʜʣʷ ʚʘʣʘ 
ʜʚʠʛʘʪʝʣʷ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. 

 

 1 ï 2147483647 ʏʠʩʣʠʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʤʝʱʝʥʠʷ. 1 = 1 

60.07 ʂʆʕʌʌ ʃʀʅ 
ɿʅɸʄ 

ɺʤʝʩʪʝ ʩ ʧʘʨʘʤʝʪʨʦʤ 60.06 ʂʆʕʌʌ ʃʀʅ ʏʀʉʃ ʟʘʜʘʝʪ 
ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ:  

 1 ï 2147483647 ɿʥʘʤʝʥʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʤʝʱʝʥʠʷ. 1 = 1 

80 ɿɸɼɸʅʀɽ  
ʉʂʆʈʆʉʊʀ ʃʀʌʊɸ 

ʇʘʨʘʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʜʘʥʠʝʤ ʠ ʚʳʯʠʩʣʝʥʠʝʤ 
ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʝʡ. ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ɺʳʙʦʨ ʠ 
ʚʳʯʠʩʣʝʥʠʝ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘ ʩʪʨ. 101. 

 

80.01 ʅʆʄ ʉʂʆʈʆʉʊʔ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʨʝʞʠʤʝ 
ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 25.02 
ʈɸʉʏ ʉʂʆʈ ʄʆʊʆʈɸ. 

 

0,0 ï 25,00 ʤ/ʩʝʢ ʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ. 100 = 1 ʤ/ʩʝʢ 

80.02 ʇɽʈɽɼ ʏʀʉʃ ʈɽɼ ɿʘʜʘʝʪ ʧʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤ/ʩ ʚ ʦʙ/ʤʠʥ ʠ ʥʘʦʙʦʨʦʪ).   

0,001 ï 1000,000 ʇʝʨʝʜʘʪʦʯʥʦʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ. 1000 = 1 

80.03 ɼʀɸʄɽʊʈ ʂɺʐ ɿʘʜʘʝʪ ʜʠʘʤʝʪʨ ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ ʰʢʠʚʘ.  
1 ï 10000 ʤʤ ɼʠʘʤʝʪʨ ʢʘʥʘʪʦʚʝʜʫʱʝʛʦ ʰʢʠʚʘ ʚ ʤʤ. 1 = 1 ʤʤ 

80.04 ʂʈɸʊʅ  
ʇʆʃʀʉʇɸʉʊɸ 

ʆʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʫ ʧʦʜʚʝʩʢʠ ʣʠʬʪʘ.  

1 ï 8 ʉʠʩʪʝʤʘ ʧʦʜʚʝʩʢʠ. 1 = 1 

80.05 ʀʩʪ ʟʘʜ ʩʢʦʨ1 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʟʘʜʘʥʠʷ 
ʩʢʦʨʦʩʪʠ 1. ʂʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ ʧʘʨʘʤʝʪʨʦʚ 80.05, 80.06 ʠ 
80.07 ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʛʜʘ ʥʝ ʘʢʪʠʚʝʥ ʥʠ 
ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ, ʥʠ ʨʝʞʠʤ ʨʝʚʠʟʠʠ.  

 
ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  
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80  

80.06  ʀʉʊ ɿɸɼ ʉʂʆʈ2 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʟʘʜʘʥʠʷ 
ʩʢʦʨʦʩʪʠ 2. ʂʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ ʧʘʨʘʤʝʪʨʦʚ 80.05, 80.06 ʠ 
80.07 ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʛʜʘ ʥʝ ʘʢʪʠʚʝʥ ʥʠ 
ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ, ʥʠ ʨʝʞʠʤ ʨʝʚʠʟʠʠ. 

 

 
ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

80.07 ʀʉʊ ɿɸɼ ʉʂʆʈ3 ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʣʷ ʧʘʨʘʤʝʪʨʘ-ʫʢʘʟʘʪʝʣʷ ʟʘʜʘʥʠʷ 
ʩʢʦʨʦʩʪʠ 3. ʂʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ ʧʘʨʘʤʝʪʨʦʚ 80.05, 80.06 ʠ 
80.07 ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʛʜʘ ʥʝ ʘʢʪʠʚʝʥ ʥʠ 
ʨʝʞʠʤ ʵʚʘʢʫʘʮʠʠ, ʥʠ ʨʝʞʠʤ ʨʝʚʠʟʠʠ. 

 

  ʋʢʘʟʘʪʝʣʴ ʙʠʪʘ: CONST ʠʣʠ POINTER (ʩʤ. ʨʘʟʜʝʣ 
ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʥʘ ʩʪʨ. 153)  

80.08 ʉʂʆʈʆʉʊʔ1 ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʟʘʚʦʜʦʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʥʫʣʝʚʦʝ 
ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ (0 ʤ/ʩ), ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ 
ʢʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ ʧʘʨʘʤʝʪʨʦʚ 80.05, 80.06 ʠ 80.07 = 000. 
ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʩʪʘʥʦʚʘ ʣʠʬʪʘ ʚ 
ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

 

80.09 ʉʂʆʈʆʉʊʔ 
ɼʆʊʗɻ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ 
ʜʦʪʷʛʠʚʘʥʠʷ, ʪ. ʝ. ʢʦʛʜʘ ʢʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ ʧʘʨʘʤʝʪʨʦʚ 
80.05, 80.06 ʠ 80.07 = 110. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʜʘʪʯʠʢʘ ʪʦʯʥʦʡ 
ʦʩʪʘʥʦʚʢʠ ʧʨʠʚʦʜ ʟʘʤʝʜʣʷʝʪʩʷ ʜʦ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. 

 

 0,00 ï 25,00 ʤ/ʩʝʢ ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. 100 = 1 ʤ/ʩʝʢ 

80.10 ʀʉʊ ɿɸɼ ʉʂʆʈ 
ɺʓʈ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʜʣʷ ʨʝʞʠʤʘ 
ʚʳʨʘʚʥʠʚʘʥʠʷ. ɽʩʣʠ ʣʠʬʪ ʦʩʪʘʥʦʚʠʣʩʷ ʥʝ ʚʨʦʚʝʥʴ ʩ 
ʵʪʘʞʥʦʡ ʧʣʦʱʘʜʢʦʡ, ʦʥ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʫʨʦʚʝʥʴ ʵʪʘʞʘ 
ʚ ʨʝʞʠʤʝ ʚʳʨʘʚʥʠʚʘʥʠʷ. 

 

 ʇʘʨʘʤʝʪʨ 80.11 ʀʩʪʦʯʥʠʢʦʤ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʚʳʙʨʘʥ 
ʧʘʨʘʤʝʪʨ 80.11 ʉʂʆʈ ɺʓʈɸɺʅʀɺɸʅ. 

0 

 AI1 ʄɸʉʐʊɸɹ ʀʩʪʦʯʥʠʢʦʤ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʚʳʙʨʘʥ 
ʩʠʛʥʘʣ AI1 (ʧʘʨʘʤʝʪʨ 02.05 AI1 ʄɸʉʐʊɸɹ). 

1 

 AI2 ʄɸʉʐʊɸɹ ʀʩʪʦʯʥʠʢʦʤ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʚʳʙʨʘʥ 
ʩʠʛʥʘʣ AI2 (ʧʘʨʘʤʝʪʨ 02.07 AI2 ʄɸʉʐʊɸɹ). 

2 

80.11 ʉʂʆʈ  
ɺʓʈɸɺʅʀɺɸʅ 

ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʝʞʠʤʘ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʢʦʛʜʘ 
ʚʳʙʨʘʥ ʠʩʪʦʯʥʠʢʦʤ ʧʘʨʘʤʝʪʨʘ 80.10 ʀʉʊ ɿɸɼ ʉʂʆʈ 
ɺʓʈ. ʀʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʢʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ ʧʘʨʘʤʝʪʨʦʚ 
80.05, 80.06 ʠ 80.07 = 001. 

 

 0,00 ï 25,00 ʤ/ʩʝʢ ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ. 100 = 1 ʤ/ʩʝʢ 

80.12 ʉʈɽɼʅʗʗ 
ʉʂʆʈʆʉʊʔ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ 
ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʢʦʛʜʘ ʢʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ 
ʧʘʨʘʤʝʪʨʦʚ 80.05, 80.06 ʠ 80.07 = 010. ʕʪʦ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʤʝʩʪʦ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʵʪʘʞʘʤʠ. 

 

 0,00 ï 25,00 ʤ/ʩʝʢ ɿʘʜʘʥʠʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ. 100 = 1 ʤ/ʩʝʢ 

80.13 ʉʂʆʈʆʉʊʔ 
ʈɽɺʀɿʀʀ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʛʜʘ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 10.92 ʀʉʊ ʈɽɾ ʈɽɺʀɿʀʀ ʚʢʣʶʯʝʥ ʨʝʞʠʤ 
ʨʝʚʠʟʠʠ. ɽʩʣʠ ʨʝʞʠʤ ʨʝʚʠʟʠʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʜʘʥʥʦʝ 
ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʥʦʨʤʘʣʴʥʦʤ 
ʨʝʞʠʤʝ, ʢʦʛʜʘ ʢʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ ʧʘʨʘʤʝʪʨʦʚ 80.05, 80.06 
ʠ 80.07 = 101. 
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 0,00 ï 25,00 ʤ/ʩʝʢ ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʨʝʞʠʤʝ ʨʝʚʠʟʠʠ. 100 = 1 ʤ/ʩʝʢ 

80.14 ʉʂʆʈʆʉʊʔ 
ʕɺɸʂʋɸʎ 

ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʛʜʘ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 10.89 ʀʉʊ ʈɽɾ ʕɺɸʂʋɸʎ ʚʢʣʶʯʝʥ ʨʝʞʠʤ 
ʵʚʘʢʫʘʮʠʠ. 

 

 0,00 ï 25,00 ʤ/ʩʝʢ ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʨʝʞʠʤʝ ʵʚʘʢʫʘʮʠʠ. 100 = 1 ʤ/ʩʝʢ 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

80.15 ʉʂʆʈʆʉʊʔ2 ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ 
ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʢʦʛʜʘ ʢʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ 
ʧʘʨʘʤʝʪʨʦʚ 80.05, 80.06 ʠ 80.07 = 001. ʕʪʦ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʤʝʩʪʦ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʵʪʘʞʘʤʠ. 

 

 0,00 ï 25,00 ʤ/ʩʝʢ ʉʢʦʨʦʩʪʴ 2. 100 = 1 ʤ/ʩʝʢ 

80.16 ʉʂʆʈʆʉʊʔ3 ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʨʝʞʠʤʝ 
ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʢʦʛʜʘ ʢʦʤʙʠʥʘʮʠʷ ʙʠʪʦʚ 
ʧʘʨʘʤʝʪʨʦʚ 80.05, 80.06 ʠ 80.07 = 001. ʕʪʦ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʤʝʩʪʦ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʵʪʘʞʘʤʠ. 

 

 0,00 ï 25,00 ʤ/ʩʝʢ ʉʢʦʨʦʩʪʴ 3. 100 = 1 ʤ/ʩʝʢ 

80.17 ʇʈɽɼ ʉʂʆʈʆʉʊʔ ʆʧʨʝʜʝʣʷʝʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʣʠʬʪʘ ʧʨʠ 
ʘʢʪʠʚʘʮʠʠ ʟʘʜʝʨʞʝʢ ʦʪʢʣʶʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʧʘʨʘʤʝʪʨʘʤʠ 80.18 ï 80.21. ɿʘʜʝʨʞʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, 
ʪʦʣʴʢʦ ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʣʠʬʪʘ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦʛʦ 
ʟʥʘʯʝʥʠʷ. 

 

 0,00 ï 25,00 ʤ/ʩʝʢ ʇʨʝʜʝʣ ʩʢʦʨʦʩʪʠ ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʟʘʜʝʨʞʝʢ ʦʪʢʣʶʯʝʥʠʷ. 100 = 1 ʤ/ʩʝʢ 

80.18 ɿɸɼɽʈɾʂɸ 
ʉʂʆʈ2 

ɿʘʜʘʝʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʜʝʡʩʪʚʠʷ 
ʟʘʜʘʥʠʷ çʉʢʦʨʦʩʪʴ 2è (ʧʘʨʘʤʝʪʨ 80.15ʉʂʆʈʆʉʊʔ2). 
ɿʘʜʘʥʠʝ çʉʢʦʨʦʩʪʴ 2è ʧʨʦʜʦʣʞʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚʦ ʚʨʝʤʷ 
ʵʪʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ, ʜʘʞʝ ʝʩʣʠ ʦʥʦ ʙʳʣʦ ʦʪʤʝʥʝʥʦ 
ʙʠʪʘʤʠ ʚʳʙʦʨʘ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ. 

 

 0,0 ï 5,0 ʩ ʇʨʦʜʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʢʦʨʦʩʪʠ 2. 10 = 1 ʩ 

80.19 ɿɸɼɽʈɾʂɸ ʉʈ 
ʉʂʆʈ 

ɿʘʜʘʝʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʜʝʡʩʪʚʠʷ 
ʟʘʜʘʥʠʷ çʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴè (ʧʘʨʘʤʝʪʨ 80.12 ʉʈɽɼʅʗʗ 
ʉʂʆʈʆʉʊʔ). ɿʘʜʘʥʠʝ çʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴè ʧʨʦʜʦʣʞʘʝʪ 
ʜʝʡʩʪʚʦʚʘʪʴ ʚʦ ʚʨʝʤʷ ʵʪʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ, ʜʘʞʝ 
ʝʩʣʠ ʦʥʦ ʙʳʣʦ ʦʪʤʝʥʝʥʦ ʙʠʪʘʤʠ ʚʳʙʦʨʘ ʟʘʜʘʥʠʷ 
ʩʢʦʨʦʩʪʠ. 

 

 0,0 ï 5,0 ʩ ʇʨʦʜʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ. 10 = 1 ʩ 

80.20 ɿɸɼɽʈɾ ʅʆʄ 
ʉʂʆʈ 

ɿʘʜʘʝʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʜʝʡʩʪʚʠʷ 
ʟʘʜʘʥʠʷ çʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴè (ʧʘʨʘʤʝʪʨ 80.01 ʅʆʄ 
ʉʂʆʈʆʉʊʔ). ɿʘʜʘʥʠʝ çʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴè 
ʧʨʦʜʦʣʞʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚʦ ʚʨʝʤʷ ʵʪʦʛʦ ʧʨʦʤʝʞʫʪʢʘ 
ʚʨʝʤʝʥʠ, ʜʘʞʝ ʝʩʣʠ ʦʥʦ ʙʳʣʦ ʦʪʤʝʥʝʥʦ ʙʠʪʘʤʠ ʚʳʙʦʨʘ 
ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ. 

 



ʇʘʨʘʤʝʪʨʳ   297 

 

 0,0 ï 5,0 ʩ ʇʨʦʜʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ. 10 = 1 ʩ 

80.21 ɿɸɼɽʈɾʂɸ 
ʉʂʆʈ3 

ɿʘʜʘʝʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʜʝʡʩʪʚʠʷ 
ʟʘʜʘʥʠʷ çʉʢʦʨʦʩʪʴ 3è (ʧʘʨʘʤʝʪʨ 80.16ʉʂʆʈʆʉʊʔ3). 
ɿʘʜʘʥʠʝ çʉʢʦʨʦʩʪʴ 3è ʧʨʦʜʦʣʞʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚʦ ʚʨʝʤʷ 
ʵʪʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ, ʜʘʞʝ ʝʩʣʠ ʦʥʦ ʙʳʣʦ ʦʪʤʝʥʝʥʦ 
ʙʠʪʘʤʠ ʚʳʙʦʨʘ ʟʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ. 

 

 0,0 ï 5,0 ʩ ʇʨʦʜʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʢʦʨʦʩʪʠ 3. 10 = 1 ʩ 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

81  

81 ʂʆʅʊʈʆʃʔ ʃʀʌʊɸ ʇʘʨʘʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʠ, 
ʧʝʨʝʛʨʫʟʢʦʡ ʠʥʚʝʨʪʦʨʘ, ʦʧʨʦʢʠʜʳʚʘʥʠʝʤ ʜʚʠʛʘʪʝʣʷ ʠ 
ʦʩʪʘʥʦʚʦʤ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʚʨʝʤʝʥʠ 
ʜʚʠʞʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ 
ʌʫʥʢʮʠʠ ʟʘʱʠʪʳ ʥʘ ʩʪʨ. 124. 

 

81.01 ʇʈɽɼɽʃ  
ʀʅɺɽʈʊʆʈɸ 

ʆʧʨʝʜʝʣʷʝʪ ʜʠʘʧʘʟʦʥ ʙʠʪʦʚ ʩʦʩʪʦʷʥʠʷ ʠʥʚʝʨʪʦʨʘ, 
ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʬʫʥʢʮʠʝʡ çʇʝʨʝʛʨʫʟʢʘ 
ʠʥʚʝʨʪʦʨʘè. ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʙʠʪʘ = 1, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʙʠʪʳ ʩʠʛʥʘʣʘ 06.07 ʉʆʉʊ ʆɻʈɸʅʀʏ ʄʆʄ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʦʪʢʘʟʘ çʇɽʈɽɻʈʋɿʂɸ 
ʀʅɺɽʈʊʆʈɸè.  
ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çʇɽʈɽɻʈʋɿʂɸ 
ʀʅɺɽʈʊʆʈɸè, ʝʩʣʠ ʧʨʝʚʳʰʝʥ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʧʨʝʜʝʣʦʚ 

ʠʥʚʝʨʪʦʨʘ ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʚ 
ʛʝʥʝʨʘʪʦʨʥʦʤ ʨʝʞʠʤʝ ʠ ʣʠʙʦ ʚʳʨʘʙʘʪʳʚʘʝʪ ʙʦʣʝʝ 10 % 
ʦʪ ʩʚʦʝʡ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʣʠʙʦ ʚʨʘʱʘʝʪʩʷ ʩʦ 
ʩʢʦʨʦʩʪʴʶ ʙʦʣʝʝ 5 % ʦʪ ʩʚʦʝʡ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʠ 
ʧʨʠ ʵʪʦʤ ʧʨʝʚʳʰʝʥʦ ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʘʨʘʤʝʪʨʦʤ 
81.02. 
ɹʠʪʳ ʧʨʝʜʝʣʦʚ ʠʥʚʝʨʪʦʨʘ: 
Å ɹʠʪ 0 ʄʀʅʀʄɸʃʔʅʓʁ ʄʆʄɽʅʊ 
Å ɹʠʪ 1 ʄɸʂʉʀʄɸʃʔʅʓʁ ʄʆʄɽʅʊ 
Å ɹʠʪ 2 ɺʅʋʊʈɽʅʀʁ ʊʆʂ 
Å ɹʠʪ 3 ʋɻʆʃ ʅɸɻʈʋɿʂʀ 
Å ɹʠʪ 4 ɼɺʀɻɸʊɽʃʔ ʆʊʂʃʖʏɽʅ 

 

0x0000 ï 0xFFFF ɺʳʙʦʨ ʙʠʪʦʚ ʧʨʝʜʝʣʦʚ ʠʥʚʝʨʪʦʨʘ 1 = 1 

81.02 ɿɸɼ ʆʊʂ ʇʈɽɼ 
ʀʅɺ 

ɿʘʜʘʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 
ʦʪʢʘʟʘ çʇɽʈɽɻʈʋɿʂɸ ʀʅɺɽʈʊʆʈɸè, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚ 
ʧʨʠʚʦʜʝ ʙʳʣ ʧʨʝʚʳʰʝʥ ʣʶʙʦʡ ʠʟ ʧʨʝʜʝʣʦʚ ʠʥʚʝʨʪʦʨʘ, 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʤ 81.01 ʇʈɽɼɽʃ ʀʅɺɽʈʊʆʈɸ.  

 

0,0 ï 5,0 ʩ ɿʘʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ 
çʇɽʈɽɻʈʋɿʂɸ ʀʅɺɽʈʊʆʈɸè. 

10 = 1 ʩ 

81.03 ʌ-ʎʀʗ ʂʆʅʊʈ 
ʉʂʆʈ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʂʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠè.  

ʆʊʂʃʖʏɽʅʆ ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʟʘʜʘʥʥʳʭ 
ʧʨʝʜʝʣʘʭ ʦʪʢʣʶʯʝʥʘ. 

0 

ɺʂʃʖʏɽʅʆ ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʟʘʜʘʥʥʳʭ 
ʧʨʝʜʝʣʘʭ ʚʢʣʶʯʝʥʘ. 

1 

81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ɿʘʜʘʝʪ ʫʨʦʚʝʥʴ ʘʙʩʦʣʶʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʜʣʷ 
ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʩʦʩʪʦʷʥʠʷ. ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ. 

 

0,00 ï 10,00 ʤ/ʩʝʢ ʋʨʦʚʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʣʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ 
ʩʦʩʪʦʷʥʠʷ. 

100 = 1 ʤ/ʩʝʢ 

81.05 ɸɹʉ ɺɽʃ ʆʊʂʃ 
ʉʂʈ 

ɿʘʜʘʝʪ ʫʨʦʚʝʥʴ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʷ 
ʩʢʦʨʦʩʪʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʛʨʘʬʠʢʫ (ʚʦ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ). ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 81.06 ɿɼ 
ʆʊʂ ʂʅʊʈ ʉʂʈ. 

 

0,00 ï 10,00 ʤ/ʩʝʢ ʋʨʦʚʝʥʴ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʣʷ 
ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʩʦʩʪʦʷʥʠʷ. 

100 = 1 ʤ/ʩʝʢ 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

81.06 ɿɼ ʆʊʂ ʂʅʊʈ ʉʂʈ ʆʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ 
çʉʂʆʈʆʉʊʅɸʗ ʆʐʀɹʂɸè. ʉʠʛʥʘʣ ʦʪʢʘʟʘ ʬʦʨʤʠʨʫʝʪʩʷ, 
ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʥʦʡ ʦʰʠʙʢʠ ʚʳʰʝ, ʯʝʤ 
ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ʚ 
ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʩʦʩʪʦʷʥʠʠ ʠʣʠ ʧʘʨʘʤʝʪʨʦʤ 81.05 ɸɹʉ 
ɺɽʃ ʆʊʂʃ ʉʂʈ ʚ ʧʦʣʦʞʝʥʠʠ ʫʩʢʦʨʝʥʠʷ/ʟʘʤʝʜʣʝʥʠʷ, ʘ 
ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʠʩʪʝʢʣʦ. 

 

 0,0 ï 10,0 ʩ ɿʘʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ 
çʉʂʆʈʆʉʊʅɸʗ ʆʐʀɹʂɸè. 

10 = 1 ʩ 

81.07 ʄɸʍ ʄʆʄ ʆʊʂ ʆʇ 
ɼ 

ʋʢʘʟʳʚʘʝʪ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʜʣʷ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʦʪʢʘʟʘ çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 
ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ (01.06 ʄʆʄɽʅʊ ɼɺʀɻ) 
ʙʦʣʴʰʝ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 
ʜʚʠʛʘʪʝʣʷ ʥʠʞʝ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 
81.09 ʇʈɽɼ ʆʐʀɹ ʉʂʆʈ, ʪʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ, 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 81.10 ɿɸɼ ʆʊʂ ʆʇʈ ɼɺʀɻ, 
ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʢʘʟ çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 

 

 0,0 ï 250,0 % ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣ ʤʦʤʝʥʪʘ ʜʣʷ ʚʳʚʦʜʘ ʦʪʢʘʟʘ 
çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 

10 = 1 % 

81.08 MIN ʄʆʄ ʆʊʂ ʆʇ 
ɼ 

ʋʢʘʟʳʚʘʝʪ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʜʣʷ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʦʪʢʘʟʘ çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 
ɽʩʣʠ ʬʘʢʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ (01.06 ʄʆʄɽʅʊ ɼɺʀɻ) 
ʤʝʥʴʰʝ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 
ʜʚʠʛʘʪʝʣʷ ʥʠʞʝ ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 
81.09 ʇʈɽɼ ʆʐʀɹ ʉʂʆʈ, ʪʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ, 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 81.10 ɿɸɼ ʆʊʂ ʆʇʈ ɼɺʀɻ, 
ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʢʘʟ çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 

 

 -250,0 ï 0,0 % ʄʠʥʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣ ʤʦʤʝʥʪʘ ʜʣʷ ʚʳʚʦʜʘ ʦʪʢʘʟʘ 
çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 

10 = 1 % 

81.09 ʇʈɽɼ ʆʐʀɹ 
ʉʂʆʈ 

ʋʢʘʟʳʚʘʝʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʣʷ ʬʫʥʢʮʠʠ 
çʆʧʨʦʢʠʜʳʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷè ʆʪʢʘʟ 
çʆʇʈʆʂʀɼʓɺɸʅʀɽè ʬʦʨʤʠʨʫʝʪʩʷ, ʝʩʣʠ ʬʘʢʪʠʯʝʩʢʘʷ 
ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ (01.01 ʌɸʂʊ ʉʂʆʈ) ʥʠʞʝ ʜʘʥʥʦʛʦ 
ʟʥʘʯʝʥʠʷ ʠ ʧʨʠ ʵʪʦʤ ʧʨʠʚʦʜ ʧʨʝʚʳʩʠʣ ʧʨʝʜʝʣʳ ʤʦʤʝʥʪʘ, 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʘʤʠ 81.07 ʄɸʍ ʄʆʄ ʆʊʂ ʆʇ ɼ 
ʠʣʠ 81.08 MIN ʄʆʄ ʆʊʂ ʆʇ ɼ, ʘ ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʧʘʨʘʤʝʪʨʦʤ  
81.10 ɿɸɼ ʆʊʂ ʆʇʈ ɼɺʀɻ, ʠʩʪʝʢʣʦ. ʌʫʥʢʮʠʷ  
çʆʧʨʦʢʠʜʳʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷè ʚʢʣʶʯʘʝʪʩʷ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ 
ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ > 0. 

 

 0,00 ï 25,00 ʤ/ʩʝʢ ʋʢʘʟʳʚʘʝʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʣʷ ʬʫʥʢʮʠʠ 
çʆʧʨʦʢʠʜʳʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷè 

100 = 1 ʤ/ʩʝʢ 

81.10 ɿɸɼ ʆʊʂ ʆʇʈ 
ɼɺʀɻ 

ɿʘʜʘʝʪ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʠ ʜʣʷ ʚʳʚʦʜʘ ʦʪʢʘʟʘ  
çʆʇʈʆʂʀɼʓɺɸʅʀɽè, ʝʩʣʠ ʧʨʠʚʦʜ ʧʨʝʚʳʩʠʣ 
ʤʠʥʠʤʘʣʴʥʳʡ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣʳ ʤʦʤʝʥʪʘ, 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʘʤʠ 81.07 ʄɸʍ ʄʆʄ ʆʊʂ ʆʇ ɼ 
ʠʣʠ 81.08 MIN ʄʆʄ ʆʊʂ ʆʇ ɼ. 

 

 0,0 ï 5,0 ʩ ɿʘʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʢʘʟʘ 
çʆʇʈʆʂʀɼʓɺɸʅʀɽè. 

10 = 1 ʩ 



300   ʇʘʨʘʤʝʪʨʳ 

 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

81.11 MAX ɺʈ ʅɸ ʉʂ 
ɼʆʊ 

ʆʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʣʠʬʪʘ ʩʦ 
ʩʢʦʨʦʩʪʴʶ ʜʦʪʷʛʠʚʘʥʠʷ. ɽʩʣʠ ʜʦ ʠʩʪʝʯʝʥʠʷ ʵʪʦʛʦ 
ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʥʝ ʧʦʩʪʫʧʠʣʘ ʢʦʤʘʥʜʘ ʦʩʪʘʥʦʚʘ, 
ʬʫʥʢʮʠʷ ʧʨʝʚʳʰʝʥʠʷ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ 
ʜʦʪʷʛʠʚʘʥʠʷ ʘʢʪʠʚʠʨʫʝʪ ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ (OFF3). 
ʌʫʥʢʮʠʷ ʘʢʪʠʚʠʨʫʝʪʩʷ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ > 
0. 

 

 0,0 ï 25,0 ʩ ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʣʠʬʪʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 
ʜʦʪʷʛʠʚʘʥʠʷ. 

10 = 1 ʩ 

82 ʂʆʄʇɽʅʉɸʎʀʗ  
ʄʆʄɽʅʊɸ 

ʌʘʢʪʠʯʝʩʢʘʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʢʘʙʠʥʳ, ʩʠʣʘ ʪʨʝʥʠʷ ʠ 
ʨʘʩʯʝʪʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ. ʉʤ. ʪʘʢʞʝ 
ʨʘʟʜʝʣʳ ʀʟʤʝʨʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 
ʢʘʙʠʥʳ ʥʘ ʩʪʨ. 115 ʠ ʂʦʤʧʝʥʩʘʮʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 
ʥʘ ʩʪʨ. 118. 

 

82.01 ʉʊɸʊʀʏ ʊʈɽʅʀɽ ɿʘʜʘʝʪ ʩʪʘʪʠʯʝʩʢʫʶ ʩʠʣʫ ʪʨʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʚ ʧʨʦʮʝʥʪʥʦʤ 
ʦʪʥʦʰʝʥʠʠ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ ʤʦʤʝʥʪʫ ʜʚʠʛʘʪʝʣʷ.  

0,00 ï 200,00 % ʉʪʘʪʠʯʝʩʢʘʷ ʩʠʣʘ ʪʨʝʥʠʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ 
ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ. 

100 = 1 % 

82.02 ɼʀʅ ʊʈɽʅ ʉʂʆʈ1 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʪʦʯʢʝ 1, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 
ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ  
ʂʦʤʧʝʥʩʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ ʥʘ ʩʪʨ. 119). 

 

0,00 ï 25,00 ʤ/ʩʝʢ ʉʢʦʨʦʩʪʴ ʚ ʪʦʯʢʝ 1. 100 = 1 ʤ/ʩʝʢ 

82.03 ɼʀʅ ʊʈɽʅ ʉʂʆʈ2 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʪʦʯʢʝ 2, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 
ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 82.02 ɼʀʅ ʊʈɽʅ ʉʂʆʈ1.   

0,00 ï 25,00 ʤ/ʩʝʢ ʉʢʦʨʦʩʪʴ ʚ ʪʦʯʢʝ 2. 100 = 1 ʤ/ʩʝʢ 

82.04 ɼʀʅ ʊʈɽʅ ʉʂʆʈ3 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʪʦʯʢʝ 3, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 
ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 82.02 ɼʀʅ ʊʈɽʅ ʉʂʆʈ1.  

 

0,00 ï 25,00 ʤ/ʩʝʢ ʉʢʦʨʦʩʪʴ ʚ ʪʦʯʢʝ 3. 100 = 1 ʤ/ʩʝʢ 

82.05 ɼʀʅ ʊʈɽʅ ʄʆʄ1 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʪʨʝʥʠʷ 1, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 
ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ.   

0,00 ï 100,00 % ʄʦʤʝʥʪ ʪʨʝʥʠʷ 1.  100 = 1 % 

82.06 ɼʀʅ ʊʈɽʅ ʄʆʄ2 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʪʨʝʥʠʷ 2, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 
ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ.   

0,00 ï 100,00 % ʄʦʤʝʥʪ ʪʨʝʥʠʷ 2.  100 = 1 % 

82.07 ɼʀʅ ʊʈɽʅ ʄʆʄ3 ɿʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʪʨʝʥʠʷ 3, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 
ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʪʨʝʥʠʷ.   

0,00 ï 100,00 % ʄʦʤʝʥʪ ʪʨʝʥʠʷ 3.  100 = 1 % 

82.08 ʀʉʊ ɺɽʉ ʋʉʊ-ɺɸ  ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʚʝʩʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʢʘʙʠʥʳ. 
ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʥʘʯʝʥʠʝ 
02.05 AI1 ʄɸʉʐʊɸɹ ʠʣʠ 02.07 AI2 ʄɸʉʐʊɸɹ.  
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82  

 ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153)  

82.09 ʂʆʄʇ ʄʆʄ 
ʀʅɽʈʎʀʀ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ 
ʠʥʝʨʮʠʠè.  

ʆʊʂʃʖʏɽʅʆ ʌʫʥʢʮʠʷ çʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠè ʦʪʢʣʶʯʝʥʘ. 0 

ɺʂʃʖʏɽʅʆ ʌʫʥʢʮʠʷ çʂʦʤʧʝʥʩʘʮʠʷ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠè ʚʢʣʶʯʝʥʘ. 1 

82.10 ʄʆʄɽʅʊ  
ʀʅɽʈʎʀʀ 

ɿʘʜʘʝʪ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʥʘʛʨʫʟʢʠ, 
ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʨʠ ʟʘʧʫʩʢʝ.  

0,0000 ï  
32767,0000 ʢʛÅʤ2  

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ. 10000 =  
1 ʢʛÅʤ2 

82.11 ʅʋʃɽɺɸʗ 
ɿɸɻʈʋɿʂɸ 

ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʚʝʩʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ 
ʥʝʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʝ (02.05 AI1 ʄɸʉʐʊɸɹ ʠʣʠ 02.07 AI2 
ʄɸʉʐʊɸɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 82.08 
ʀʉʊ ɺɽʉ ʋʉʊ-ɺɸ). 

 

0,00 ï 32767,00 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʚʝʩʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ 
ʥʝʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʝ. 

100 = 1 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

82.12 ʇʆʃʆɺʀʅ 
ɿɸɻʈʋɿʂɸ 

ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʚʝʩʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ 
ʥʘʧʦʣʦʚʠʥʫ ʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʝ (02.05 AI1 ʄɸʉʐʊɸɹ 
ʠʣʠ 02.07 AI2 ʄɸʉʐʊɸɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ 82.08 ʀʉʊ ɺɽʉ ʋʉʊ-ɺɸ). 

 

 0,00 ï 32767,00 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʚʝʩʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʥʘʧʦʣʦʚʠʥʫ 
ʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʝ. 

100 = 1 

82.13 ʇʆʃʅɸʗ 
ɿɸɻʈʋɿʂɸ 

ʆʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʚʝʩʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ 
ʧʦʣʥʦʩʪʴʶ ʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʝ (02.05 AI1 ʄɸʉʐʊɸɹ ʠʣʠ 
02.07 AI2 ʄɸʉʐʊɸɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ  
82.08 ʀʉʊ ɺɽʉ ʋʉʊ-ɺɸ). 

 

 0,00 ï 32767,00 ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʚʝʩʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʧʦʣʥʦʩʪʴʶ 
ʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʝ. 

100 = 1 

82.14 ʄʆʄɽʅʊ ʅʋʃ 
ɿɸɻʈ 

ʆʧʨʝʜʝʣʷʝʪ ʤʦʤʝʥʪ ʣʠʬʪʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ 
ʥʝʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʦʡ (01.06 ʄʆʄɽʅʊ ɼɺʀɻ).  

 -300,00 ï 300,00 % ʄʦʤʝʥʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʧʫʩʪʦʡ ʢʘʙʠʥʦʡ. 100 = 1 % 

82.15 ʄʆʄɽʅʊ ʇʆʃ 
ɿɸɻʈ 

ʆʧʨʝʜʝʣʷʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʣʠʬʪʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ 
ʥʘʧʦʣʦʚʠʥʫ ʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʦʡ (01.06 ʄʆʄɽʅʊ ɼɺʀɻ).  

 -300,00 ï 300,00 % ʄʦʤʝʥʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʥʘʧʦʣʦʚʠʥʫ ʟʘʛʨʫʞʝʥʥʦʡ 
ʢʘʙʠʥʦʡ. 

100 = 1 % 

82.16 ʄʆʄɽʅʊ ʇʆʃʅ 
ɿɸɻʈ 

ʆʧʨʝʜʝʣʷʝʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʣʠʬʪʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ 
ʧʦʣʥʦʩʪʴʶ ʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʦʡ (01.06 ʄʆʄɽʅʊ ɼɺʀɻ).  

 -300,00 ï 300,00 % ʄʦʤʝʥʪ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʧʦʣʥʦʩʪʴʶ ʟʘʛʨʫʞʝʥʥʦʡ ʢʘʙʠʥʦʡ. 100 = 1 % 

83 ʇʈʆɻʈɸʄʄʅʆɽ  
ɿɸʄɽɼʃɽʅʀɽ 

ʇʘʨʘʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʫʥʢʮʠʝʡ çʇʨʦʛʨʘʤʤʥʦʝ 
ʟʘʤʝʜʣʝʥʠʝè. ʉʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ʇʨʦʛʨʘʤʤʥʦʝ 
ʟʘʤʝʜʣʝʥʠʝ ʥʘ ʩʪʨ. 109. 

 

83.01 ʇʈʆɻʈ  
ɿɸʄɽɼʃɽʅʀɽ 

ɺʢʣʶʯʘʝʪ/ʚʳʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ çʇʨʦʛʨʘʤʤʥʦʝ 
ʟʘʤʝʜʣʝʥʠʝè.  

ʅɽ ɸʂʊʀɺ ʌʫʥʢʮʠʷ çʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝè ʥʝ ʚʢʣʶʯʝʥʘ. 0 

ɺʓʏʀʉʃɽʅʅɸʗ ʌʫʥʢʮʠʷ çʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝè ʚʢʣʶʯʝʥʘ ʩ 
ʟʘʜʘʥʠʝʤ çʈʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴè. ʇʨʦʡʜʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 
ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʢʪʠʯʝʩʢʦʡ 
ʩʢʦʨʦʩʪʠ. 

1 

ʕʅʂʆɼɽʈ ʌʫʥʢʮʠʷ çʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝè ʚʢʣʶʯʝʥʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʦʪ ʵʥʢʦʜʝʨʘ. ʇʨʦʡʜʝʥʥʦʝ 
ʨʘʩʩʪʦʷʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʵʥʢʦʜʝʨʘ 
(01.12 ʊɽʂʋʑɸʗ ʇʆɿʀʎ). 

2 

83.02 ʈɸʉʉʊ ʄ-ɼʋ 
ɼɸʊʏʀʂ 

ɿʘʜʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ ʟʘʤʝʜʣʝʥʠʷ ʠ 
ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ.  
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83  

0,00 ï 100,00 ʤ ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʘʪʯʠʢʘʤʠ ʟʘʤʝʜʣʝʥʠʷ ʠ ʪʦʯʥʦʡ 
ʦʩʪʘʥʦʚʢʠ. 

100 = 1 ʤ 

83.03 ɹɽɿʆʇ  
ʈɸʉʉʊʆʗʅʀɽ 

ɿʘʜʘʝʪ ʧʨʦʮʝʥʪ ʧʘʨʘʤʝʪʨʘ 83.02, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 
ʢʘʯʝʩʪʚʝ ʙʝʟʦʧʘʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ ʚʢʣʶʯʝʥʥʦʡ 
ʬʫʥʢʮʠʠ çʇʨʦʛʨʘʤʤʥʦʝ ʟʘʤʝʜʣʝʥʠʝè. ɹʝʟʦʧʘʩʥʦʝ 
ʨʘʩʩʪʦʷʥʠʝ ð ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ 
ʧʨʦʡʜʝʥʦ ʩ ʥʝʠʟʤʝʥʝʥʥʳʤ ʟʘʜʘʥʠʝʤ ʩʢʦʨʦʩʪʠ 
ʜʦʪʷʛʠʚʘʥʠʷ. 

 

0,00 ï 100,00 % ɹʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʚ % 100 = 1 % 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

90  

90 ʄʆɼʋʃʔ  
ʕʅʂʆɼɽʈA 

ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʵʥʢʦʜʝʨʘ, ʵʤʫʣʷʮʠʠ, ʵʭʦ 
ʩʠʛʥʘʣʘ TTL ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʩʙʦʝʚ ʩʦʝʜʠʥʝʥʠʷ.  

90.01 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1 ɸʢʪʠʚʠʟʠʨʫʝʪ ʩʚʷʟʴ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʥʪʝʨʬʝʡʩʥʳʤ 
ʤʦʜʫʣʝʤ ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ 1. 
ʇʨʠʤʝʯʘʥʠʝ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ ʵʥʢʦʜʝʨʘ 1, 
ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʯʝʨʝʟ ʵʪʦʪ ʠʥʪʝʨʬʝʡʩ, 
ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 
ʠʥʪʝʨʬʝʡʩʘ 2. ʉʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʛʜʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 
ʵʤʫʣʷʮʠʠ ʩʠʛʥʘʣʳ ʧʦʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʦʡ 
ʧʨʠʚʦʜʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩ 
ʵʥʢʦʜʝʨʘ 2, ʪ. ʢ. ʩʠʛʥʘʣʳ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ 2 ʧʝʨʝʜʘʶʪʩʷ 
ʨʘʥʴʰʝ, ʯʝʤ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ 1. 

 

ʅʝʪ ʌʫʥʢʮʠʷ ʦʪʢʣʶʯʝʥʘ. 0 

FEN-01 TTL+ ʉʚʷʟʴ ʚʢʣʶʯʝʥʘ. ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ 
TTLʵʥʢʦʜʝʨʘ FEN-01. ɺʭʦʜ: ʚʭʦʜ TTL-ʵʥʢʦʜʝʨʘ ʩ 
ʧʦʜʜʝʨʞʢʦʡ  
ʢʦʤʤʫʪʘʮʠʠ (X32). ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ 
ʧʘʨʘʤʝʪʨʦʚ  
93 ʅɸʉʊʈʆʁʂɸ ʀʄʇʋʃʔʉʅʆɻʆ ʕʅʂʆɼɽʈɸ 

1 

FEN-01 TTL ʉʚʷʟʴ ʚʢʣʶʯʝʥʘ. ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ 
TTLʵʥʢʦʜʝʨʘ FEN-01. ɺʭʦʜ: ʚʭʦʜ TTL-ʵʥʢʦʜʝʨʘ (X31). 
ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 93 ʅɸʉʊʈʆʁʂɸ 

ʀʄʇʋʃʔʉʅʆɻʆ ʕʅʂʆɼɽʈɸ 

2 

FEN-11 ABS ʉʚʷʟʴ ʚʢʣʶʯʝʥʘ. ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʘʙʩʦʣʶʪʥʦʛʦ 
ʵʥʢʦʜʝʨʘ FEN-11. ɺʭʦʜ: ʚʭʦʜ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ (X42).  
ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 91 ʅɸʉʊʈʆʁʂɸ 
ɸɹʉʆʃʖʊʅʆɻʆ ʕʅʂʆɼɽʈɸ. 

3 

FEN-11 TTL ʉʚʷʟʴ ʚʢʣʶʯʝʥʘ. ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʘʙʩʦʣʶʪʥʦʛʦ 
ʵʥʢʦʜʝʨʘ FEN-11. ɺʭʦʜ: ʚʭʦʜ TTL-ʵʥʢʦʜʝʨʘ (X41). ʉʤ. 
ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 93 ʅɸʉʊʈʆʁʂɸ 
ʀʄʇʋʃʔʉʅʆɻʆ ʕʅʂʆɼɽʈɸ. 

4 

FEN-21 RES ʉʚʷʟʴ ʚʢʣʶʯʝʥʘ. ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʨʝʟʦʣʚʝʨʘ 
FEN21. ɺʭʦʜ: ʚʭʦʜ ʨʝʟʦʣʚʝʨʘ (X52). ʉʤ. ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ 
ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 92 ʅɸʉʊʈʆʁʂɸ ʈɽɿʆʃɺɽʈɸ. 

5 

FEN-21 TTL ʉʚʷʟʴ ʚʢʣʶʯʝʥʘ. ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʨʝʟʦʣʚʝʨʘ 
FEN21. ɺʭʦʜ: ʚʭʦʜ TTL-ʵʥʢʦʜʝʨʘ (X51). ʉʤ. ʪʘʢʞʝ 
ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 93 ʅɸʉʊʈʆʁʂɸ 
ʀʄʇʋʃʔʉʅʆɻʆ ʕʅʂʆɼɽʈɸ. 

6 

FEN-31 HTL ʉʚʷʟʴ ʚʢʣʶʯʝʥʘ. ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ HTL-ʵʥʢʦʜʝʨʘ 
FEN-31. ɺʭʦʜ: ʚʭʦʜ HTL-ʵʥʢʦʜʝʨʘ (X82). ʉʤ. ʪʘʢʞʝ 
ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 93 ʅɸʉʊʈʆʁʂɸ 
ʀʄʇʋʃʔʉʅʆɻʆ ʕʅʂʆɼɽʈɸ. 

7 

90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 ɸʢʪʠʚʠʟʠʨʫʝʪ ʩʚʷʟʴ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ 
ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ 2. 
ʇʨʠʤʝʯʘʥʠʝ. ɼʣʷ ʵʥʢʦʜʝʨʘ 2 ʧʦʜʩʯʝʪ ʦʙʦʨʦʪʦʚ ʚʘʣʘ ʥʝ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. 

 

 ɺʦʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʩʤ. ʚ ʦʧʠʩʘʥʠʠ ʧʘʨʘʤʝʪʨʘ 90.01 
ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1. 

1 = 1 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

90.03 ʈɽɾʀʄ 
ʕʄʋʃʗʎʀʀ 

ɺʢʣʶʯʘʝʪ ʵʤʫʣʷʮʠʶ ʵʥʢʦʜʝʨʘ ʠ ʟʘʜʘʝʪ ʟʥʘʯʝʥʠʝ 
ʧʦʣʦʞʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʊʊL-ʚʳʭʦʜ ʵʥʢʦʜʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʚ ʧʨʦʮʝʩʩʝ ʵʤʫʣʷʮʠʠ. 
ʇʨʠ ʵʤʫʣʷʮʠʠ ʵʥʢʦʜʝʨʘ ʚʳʯʠʩʣʷʝʤʦʝ ʧʨʠʨʘʱʝʥʠʝ 
ʧʦʣʦʞʝʥʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʯʠʩʣʦ 
ʊʊLʠʤʧʫʣʴʩʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʯʝʨʝʟ 
ʊʊLʚʳʭʦʜ. ʇʨʠʨʘʱʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ð ʵʪʦ ʨʘʟʥʦʩʪʴ 
ʤʝʞʜʫ ʧʦʩʣʝʜʥʠʤ ʠ ʧʨʝʜʳʜʫʱʠʤ ʟʥʘʯʝʥʠʷʤʠ ʧʦʣʦʞʝʥʠʷ. 
ɿʥʘʯʝʥʠʝ ʧʦʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʵʤʫʣʷʮʠʠ, ʤʦʞʝʪ 
ʣʠʙʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʨʦʛʨʘʤʤʦʡ ʧʨʠʚʦʜʘ, ʣʠʙʦ 
ʠʟʤʝʨʷʪʴʩʷ ʵʥʢʦʜʝʨʦʤ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ 
ʟʥʘʯʝʥʠʝ, ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʧʦʣʦʞʝʥʠʷ ʟʘʜʘʝʪʩʷ 
ʧʘʨʘʤʝʪʨʦʤ 93.22 ʕʄʋʃʗʎʀʗ ɿɸɼ ʇʆɿ. ʇʦʩʢʦʣʴʢʫ 
ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʝ, ʚʩʝʛʜʘ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʛʥʘʣ ʬʘʢʪʠʯʝʩʢʦʛʦ 
ʧʦʣʦʞʝʥʠʷ ʦʪ ʵʥʢʦʜʝʨʘ. ʇʨʦʛʨʘʤʤʫ ʧʨʠʚʦʜʘ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʵʤʫʣʷʮʠʠ 
ʟʘʜʘʥʠʷ ʧʦʣʦʞʝʥʠʷ. 
ʕʤʫʣʷʮʠʷ ʵʥʢʦʜʝʨʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 
ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʠʤʧʫʣʴʩʦʚ, ʢʦʛʜʘ 
ʜʘʥʥʳʝ ʊʊL-ʵʥʢʦʜʝʨʘ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʊʊL-ʚʳʭʦʜ, 
ʥʘʧʨʠʤʝʨ, ʥʘ ʜʨʫʛʦʡ ʧʨʠʚʦʜ. ɽʩʣʠ ʯʠʩʣʦ ʠʤʧʫʣʴʩʦʚ ʥʝ 
ʥʫʞʥʦ ʠʟʤʝʥʷʪʴ, ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 
ʠʩʧʦʣʴʟʫʡʪʝ ʵʭʦ-ʩʠʛʥʘʣ ʵʥʢʦʜʝʨʘ.  
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 90.04 ɺʓɹʆʈ TTL ʕʍʆ.  
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʩʠʛʥʘʣ ʵʤʫʣʷʮʠʠ ʠ ʵʭʦ-ʩʠʛʥʘʣ 
ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʊʊL-ʚʳʭʦʜʫ FEN-xx, 
ʧʨʠʦʨʠʪʝʪ ʠʤʝʝʪ ʵʤʫʣʷʮʠʷ. 
ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʵʤʫʣʷʮʠʠ ʚʳʙʨʘʥ 
ʚʳʭʦʜ ʵʥʢʦʜʝʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʙʦʨ ʜʦʣʞʝʥ ʙʳʪʴ 
ʘʢʪʠʚʠʨʦʚʘʥ ʧʨʠ ʧʦʤʦʱʠ ʧʘʨʘʤʝʪʨʘ 90.01 ɺʓɹʆʈ 
ʕʅʂʆɼɽʈ 1 ʠʣʠ 90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2. 
ʀʩʧʦʣʴʟʫʝʤʦʝ ʧʨʠ ʵʤʫʣʷʮʠʠ ʯʠʩʣʦ ʠʤʧʫʣʴʩʦʚ ʊʊL- 
ʵʥʢʦʜʝʨʘ ʜʦʣʞʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 93.21 
ʕʄʋʃʗʎʀʗ ʀʄʇ. ʉʤ. ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 93 
ʅɸʉʊʈʆʁʂɸ ʀʄʇʋʃʔʉʅʆɻʆ ʕʅʂʆɼɽʈɸ. 

 

 ʆʪʢʣʶʯʝʥʦ ʕʤʫʣʷʮʠʷ ʦʪʢʣʶʯʝʥʘ. 0 

 FEN-01 SWref ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ TTL-ʵʥʢʦʜʝʨʘ FEN-
01. ʕʤʫʣʷʮʠʷ: ʧʦʣʦʞʝʥʠʝ ʵʤʫʣʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ 
ʧʨʠʚʦʜʘ ʥʘ ʊʊL-ʚʳʭʦʜʝ FEN-01 (ʠʩʪʦʯʥʠʢ ʚʳʙʠʨʘʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 93.22 ʕʄʋʃʗʎʀʗ ɿɸɼ ʇʆɿ). 

1 

 FEN-01 TTL+ ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ TTL-ʵʥʢʦʜʝʨʘ FEN-
01. ʕʤʫʣʷʮʠʷ: ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʊʊL-ʚʭʦʜʘ (X32) ʵʥʢʦʜʝʨʘ 
FEN-01 ʵʤʫʣʠʨʫʝʪʩʷ ʥʘ ʊʊL-ʚʳʭʦʜʝ ʵʪʦʛʦ ʵʥʢʦʜʝʨʘ. 

2 

 FEN-01 TTL ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ TTL-ʵʥʢʦʜʝʨʘ FEN-
01. ʕʤʫʣʷʮʠʷ: ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʊʊL-ʚʭʦʜʘ (X31) ʵʥʢʦʜʝʨʘ 
FEN-01 ʵʤʫʣʠʨʫʝʪʩʷ ʥʘ ʊʊL-ʚʳʭʦʜʝ ʵʪʦʛʦ ʵʥʢʦʜʝʨʘ. 

3 

 FEN-01 SWref ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ FEN-11. 
ʕʤʫʣʷʮʠʷ: ʧʦʣʦʞʝʥʠʝ ʵʤʫʣʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʧʨʠʚʦʜʘ 
ʥʘ ʊʊL-ʚʳʭʦʜʝ FEN-11 (ʠʩʪʦʯʥʠʢ ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 93.22 ʕʄʋʃʗʎʀʗ ɿɸɼ ʇʆɿ). 

4 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 FEN-11 ABS ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ FEN-11.  
ʕʤʫʣʷʮʠʷ: ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʊʊL-ʚʭʦʜʘ (X42) ʵʥʢʦʜʝʨʘ 
FEN-11 ʵʤʫʣʠʨʫʝʪʩʷ ʥʘ ʊʊL-ʚʳʭʦʜʝ ʵʪʦʛʦ ʵʥʢʦʜʝʨʘ. 

5 



ʇʘʨʘʤʝʪʨʳ   307 

 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

 FEN-11 TTL ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ FEN-11. 
ʕʤʫʣʷʮʠʷ: ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʊʊL-ʚʭʦʜʘ (X41) ʵʥʢʦʜʝʨʘ 
FEN-11 ʵʤʫʣʠʨʫʝʪʩʷ ʥʘ ʊʊL-ʚʳʭʦʜʝ ʵʪʦʛʦ ʵʥʢʦʜʝʨʘ. 

6 

 FEN-21 SWref ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʨʝʟʦʣʚʝʨʘ FEN-21. ʕʤʫʣʷʮʠʷ: 
ʧʦʣʦʞʝʥʠʝ ʵʤʫʣʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʧʨʠʚʦʜʘ ʥʘ 
ʊʊLʚʳʭʦʜʝ FEN-21 (ʠʩʪʦʯʥʠʢ ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 93.22 ʕʄʋʃʗʎʀʗ ɿɸɼ ʇʆɿ). 

7 

 FEN-21 RES ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʨʝʟʦʣʚʝʨʘ FEN-21. ʕʤʫʣʷʮʠʷ:  
ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʊʊL-ʚʭʦʜʘ (X52) ʵʥʢʦʜʝʨʘ FEN-21 
ʵʤʫʣʠʨʫʝʪʩʷ ʥʘ ʊʊL-ʚʳʭʦʜʝ ʵʪʦʛʦ ʵʥʢʦʜʝʨʘ. 

8 

 FEN-21 TTL ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʨʝʟʦʣʚʝʨʘ FEN-21. ʕʤʫʣʷʮʠʷ:  
ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʊʊL-ʚʭʦʜʘ (X51) ʵʥʢʦʜʝʨʘ FEN-21 
ʵʤʫʣʠʨʫʝʪʩʷ ʥʘ ʊʊL-ʚʳʭʦʜʝ ʵʪʦʛʦ ʵʥʢʦʜʝʨʘ. 

9 

 FEN-31 SWref ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ HTL-ʵʥʢʦʜʝʨʘ FEN-31. ʕʤʫʣʷʮʠʷ:  
ʧʦʣʦʞʝʥʠʝ ʵʤʫʣʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʧʨʠʚʦʜʘ ʥʘ 
ʊʊLʚʳʭʦʜʝ FEN-31 (ʠʩʪʦʯʥʠʢ ʚʳʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 93.22 ʕʄʋʃʗʎʀʗ ɿɸɼ ʇʆɿ). 

10 

 FEN-31 HTL ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ HTL-ʵʥʢʦʜʝʨʘ FEN-31. ʕʤʫʣʷʮʠʷ: 
ʧʦʣʦʞʝʥʠʝ ʜʣʷ HTL-ʚʭʦʜʘ (X82) ʵʥʢʦʜʝʨʘ FEN-31 
ʵʤʫʣʠʨʫʝʪʩʷ ʥʘ ʊʊL-ʚʳʭʦʜʝ ʵʪʦʛʦ ʵʥʢʦʜʝʨʘ. 

11 

90.04 ɺʓɹʆʈ TTL ʕʍʆ ʈʘʟʙʣʦʢʠʨʫʝʪ ʠ ʚʳʙʠʨʘʝʪ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʵʭʦ-
ʦʪʦʙʨʘʞʝʥʠʷ TTL-ʩʠʛʥʘʣʘ ʵʥʢʦʜʝʨʘ. 
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʩʠʛʥʘʣ ʵʤʫʣʷʮʠʠ ʠ ʵʭʦ-ʩʠʛʥʘʣ 
ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʊʊL-ʚʳʭʦʜʫ FEN-xx, 
ʧʨʠʦʨʠʪʝʪ ʠʤʝʝʪ ʵʤʫʣʷʮʠʷ. 

 

 ʆʪʢʣʶʯʝʥʦ ʕʭʦ-ʦʪʦʙʨʘʞʝʥʠʝ TTL-ʩʠʛʥʘʣʘ ʵʥʢʦʜʝʨʘ ʦʪʢʣʶʯʝʥʦ. 0 

 FEN-01 TTL+ ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ TTL-ʵʥʢʦʜʝʨʘ FEN-01. 
ʕʭʦʦʪʦʙʨʘʞʝʥʠʝ: ʠʤʧʫʣʴʩʳ ʥʘ TTL-ʚʭʦʜʝ ʵʥʢʦʜʝʨʘ (X32) 
ʦʪʨʘʞʘʶʪʩʷ ʥʘ TTL-ʚʳʭʦʜʝ ʵʥʢʦʜʝʨʘ. 

1 

 FEN-01 TTL ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ TTL-ʵʥʢʦʜʝʨʘ FEN-01. 
ʕʭʦʦʪʦʙʨʘʞʝʥʠʝ: ʠʤʧʫʣʴʩʳ ʥʘ TTL-ʚʭʦʜʝ ʵʥʢʦʜʝʨʘ (X31) 
ʦʪʨʘʞʘʶʪʩʷ ʥʘ TTL-ʚʳʭʦʜʝ ʵʥʢʦʜʝʨʘ. 

2 

 FEN-11 TTL ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʘʙʩʦʣʶʪʥʦʛʦ ʵʥʢʦʜʝʨʘ FEN-11. 
ʕʭʦ-ʦʪʦʙʨʘʞʝʥʠʝ: ʠʤʧʫʣʴʩʳ ʥʘ TTL-ʚʭʦʜʝ ʵʥʢʦʜʝʨʘ 
(X41) ʦʪʨʘʞʘʶʪʩʷ ʥʘ TTL-ʚʳʭʦʜʝ ʵʥʢʦʜʝʨʘ. 

3 

 FEN-21 TTL ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ ʨʝʟʦʣʚʝʨʘ FEN-21. 
ʕʭʦʦʪʦʙʨʘʞʝʥʠʝ: ʠʤʧʫʣʴʩʳ ʥʘ TTL-ʚʭʦʜʝ ʵʥʢʦʜʝʨʘ (X51) 
ʦʪʨʘʞʘʶʪʩʷ ʥʘ TTL-ʚʳʭʦʜʝ ʵʥʢʦʜʝʨʘ. 

4 

 FEN-31 HTL ʊʠʧ ʤʦʜʫʣʷ: ʠʥʪʝʨʬʝʡʩ HTL-ʵʥʢʦʜʝʨʘ FEN-31. 
ʕʭʦʦʪʦʙʨʘʞʝʥʠʝ: ʠʤʧʫʣʴʩʳ ʥʘ HTL-ʚʭʦʜʝ ʵʥʢʦʜʝʨʘ (X82) 
ʦʪʨʘʞʘʶʪʩʷ ʥʘ TTL-ʚʳʭʦʜʝ ʵʥʢʦʜʝʨʘ. 
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90.05 ʆɹʈʓɺ ʂɸɹɽʃʗ 
ʕʅʂ 

ɺʳʙʠʨʘʝʪ ʜʝʡʩʪʚʠʝ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʢʘʙʝʣʷ ʵʥʢʦʜʝʨʘ ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ 

ʵʥʢʦʜʝʨʘ FEN-xx 
ʇʨʠʤʝʯʘʥʠʷ 
Å ʅʘ ʤʦʤʝʥʪ ʧʝʨʝʜʘʯʠ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʧʝʯʘʪʴ ʵʪʘ 
ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʦʚʘʥʘ ʪʦʣʴʢʦ ʜʣʷ ʚʭʦʜʘ ʵʥʢʦʜʝʨʘ 
ʘʙʩʦʣʶʪʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ FEN-31 ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ sin/cos. 

Å ɽʩʣʠ ʚʭʦʜ ʵʥʢʦʜʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʪʥʦʡ 
ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ (ʩʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 22.01 
ʈɽɾʀʄ ʆʉ ʇʆ ʉʂʆʈ), ʥʘʜ ʟʥʘʯʝʥʠʝʤ ʵʪʦʛʦ 
ʧʘʨʘʤʝʪʨʘ ʠʤʝʝʪ ʧʨʠʦʨʠʪʝʪ ʧʘʨʘʤʝʪʨ 22.09 
ʆʐʀɹʂɸ ʆʉ ʉʂʆʈ. 

 

 ʅʝʪ ʂʦʥʪʨʦʣʴ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʢʘʙʝʣʷ ʥʝ ʚʢʣʶʯʝʥ. 0 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 ʆʪʢʘʟ ʇʨʠʚʦʜ ʦʪʢʣʶʯʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʪʢʘʟʘ çʆɹʈʓɺ 
ʕʅʂʆɼɽʈɸ 1/2è. 

1 

 ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʚʦʜ ʚʳʜʘʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çʆɹʈʓɺ ʕʅʂʆɼɽʈɸ 

1/2è. ʊʘʢʘʷ ʥʘʩʪʨʦʡʢʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʝʩʣʠ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ sin/cos 
ʧʨʝʚʳʰʘʝʪ 100 ʢɻʮ; ʧʨʠ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʩʠʛʥʘʣʳ ʤʦʛʫʪ 

ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʟʘʪʫʭʘʪʴ, ʚʳʟʳʚʘʷ ʟʘʧʫʩʢ ʵʪʦʡ 

ʬʫʥʢʮʠʠ.  
ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʠʤʧʫʣʴʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
ʏʠʩʣʦ ʠʤʧʫʣʴʩʦʚ ʥʘ ʦʙʦʨʦʪ (ʧʘʨ. 91.01) Ĭ ʄʘʢʩ. ʩʢʦʨʦʩʪʴ 
ʚ ʦʙ/ʤʠʥ 

 
60 

2 

90.10 ʂʆʅʌʀɻ ʇɸʈɸʄ 
ʕʅʂ 

ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʳʤ 1 ʚʳʟʳʚʘʝʪ 
ʧʨʠʥʫʜʠʪʝʣʴʥʫʶ ʧʝʨʝʢʦʥʬʠʛʫʨʘʮʠʶ ʤʦʜʫʣʝʡ 
ʠʥʪʝʨʬʝʡʩʘ FEN-xx, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ 
ʩʠʣʫ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʛʨʫʧʧ 90 ï 93. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 ɺʳʧʦʣʥʝʥʦ ʆʙʥʦʚʣʝʥʠʝ ʟʘʚʝʨʰʝʥʦ. 0 

 ʂʦʥʬʠʛʫʨʘʮʠʷ ʀʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɼʣʷ ʧʘʨʘʤʝʪʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʚʦʟʚʨʘʱʘʝʪʩʷ ʟʥʘʯʝʥʠʝ çɺʳʧʦʣʥʝʥʦè. 

1 

91 ʅɸʉʊʈʆʁʂɸ  
ɸɹʉʆʃʖʊʅʆɻʆ  
ʕʅʂʆɼɽʈɸ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʵʥʢʦʜʝʨʘ ʘʙʩʦʣʶʪʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ, 
ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.01 ɺʓɹʆʈ 
ʕʅʂʆɼɽʈ 1 /90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ 
FEN-11 ABS. 

 

91.01 ʀʄʇ ʅɸ ʆɹʆʈʆʊ ʆʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʠʦʜʦʚ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ/ 
ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ, 

ʝʩʣʠ ʵʥʢʦʜʝʨʳ EnDat ʠʣʠ SSI ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 
ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ. ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 91.25 
ʈɽɾʀʄ ʆɹʄɽʅɸ SSI / 91.30 ʈɽɾʀʄ ENDAT. 

 



ʇʘʨʘʤʝʪʨʳ   309 

 

91  

0 ï 65535 ʏʠʩʣʦ ʠʤʧʫʣʴʩʦʚ ʩʠʛʥʘʣʘ sin/cos ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ. 1 = 1 

91.02 ɺʓɹʆʈ ɸɹʉ 
ʕʅʂʆɼ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʘʙʩʦʣʶʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 
ʵʥʢʦʜʝʨʘ.  

ʅʝʪ ʀʩʪʦʯʥʠʢ ʥʝ ʚʳʙʨʘʥ. 0 

ʂʦʤʤʫʪ ʩʠʛʥ ʉʠʛʥʘʣʳ ʢʦʤʤʫʪʘʮʠʠ. 1 

Endat ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ: ʵʥʢʦʜʝʨ EnDat. 2 

Hiperface ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ: ʵʥʢʦʜʝʨ HIPERFACE. 3 

SSI ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ: ʵʥʢʦʜʝʨ SSI. 4 

Tamag. 17/33B ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ: ï 17/33-ʨʘʟʨʷʜʥʳʡ 
ʵʥʢʦʜʝʨ Tamagawa. 

5 

91.03 ʏʀʉʃ ɹʀʊ ʉʏ 
ʆɹʆʈ 

ɿʘʜʘʝʪ ʯʠʩʣʦ ʙʠʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʦʜʩʯʝʪʝ ʯʠʩʣʘ 
ʦʙʦʨʦʪʦʚ (ʜʣʷ ʤʥʦʛʦʦʙʦʨʦʪʥʳʭ ʵʥʢʦʜʝʨʦʚ). 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʪ. ʝ. 
ʢʦʛʜʘ ʧʘʨʘʤʝʪʨ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʠʤʝʝʪ 
ʟʥʘʯʝʥʠʝ Endat, Hiperface ʠʣʠ SSI. ɽʩʣʠ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 
91.02 ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ Tamag. 17/33B, ʥʝʥʫʣʝʚʦʝ 
ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʘʢʪʠʚʠʨʫʝʪ 
ʤʥʦʛʦʦʙʦʨʦʪʥʳʡ ʟʘʧʨʦʩ ʜʘʥʥʳʭ. 

 

0 ï 32 ʏʠʩʣʦ ʙʠʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦʜʩʯʝʪʘ ʦʙʦʨʦʪʦʚ. 
ʅʘʧʨʠʤʝʨ, 4096 ʦʙʦʨʦʪʦʚ => 12 ʙʠʪ. 

1 = 1 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

91.04 ʏʀʉʃ ɹʀʊ ʅɸ  
ʆɹʆʈ 

ɿʘʜʘʝʪ ʯʠʩʣʦ ʙʠʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 
ʦʙʦʨʦʪʘ, ʝʩʣʠ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ 
ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ Endat, Hiperface ʠʣʠ SSI. ɽʩʣʠ ʧʘʨʘʤʝʪʨ 
91.02 ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ Tamag. 17/33B, ʩʠʩʪʝʤʘ 
ʧʨʠʩʚʘʠʚʘʝʪ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʟʥʘʯʝʥʠʝ 17. 

 

 0 ï 32 ʏʠʩʣʦ ʙʠʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ ʅʘʧʨʠʤʝʨ, 32768 
ʩʪʫʧʝʥʝʡ ʥʘ ʦʙʦʨʦʪ => 15 ʙʠʪ. 

1 = 1 

91.05 ʈɸɿʈɽʐ ʅʋʃɽɺ  
ʀʄʇ 

ɺʢʣʶʯʘʝʪ ʥʫʣʝʚʦʡ ʠʤʧʫʣʴʩ ʚʭʦʜʘ (X42) ʵʥʢʦʜʝʨʘ 
ʘʙʩʦʣʶʪʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ (ʝʩʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ). 
ʅʫʣʝʚʦʡ ʠʤʧʫʣʴʩ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʬʠʢʩʘʮʠʠ 
ʧʦʣʦʞʝʥʠʷ. ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʪ. ʝ. ʢʦʛʜʘ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʫʩʪʘʥʦʚʣʝʥʦ 
ʟʥʘʯʝʥʠʝ Endat, Hiperface, SSI ʠʣʠ Tamag. 17/33B), 
ʢʦʥʪʨʦʣʴ ʥʫʣʝʚʦʛʦ ʠʤʧʫʣʴʩʘ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʢʣʶʯʝʥ. 

 

 ɹɽɿ ʅʋʃ ʀʄʇ ʆʪʢʣʶʯʝʥ. 0 

 ʉ ʅʋʃɽɺ ʀʄʇ ɺʢʣʶʯʝʥ. 1 

91.10 HIPERFACE ʏɽʊʅ ɿʘʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʪʦʚ ʢʦʥʪʨʦʣʷ ʯʝʪʥʦʩʪʠ ʠ 
ʩʪʦʧʦʚʦʛʦ ʙʠʪʘ ʚ ʵʥʢʦʜʝʨʝ HIPERFACE (ʪ. ʝ. ʢʦʛʜʘ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ 
Hiperface). 
ʆʙʳʯʥʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʫʩʪʘʥʦʚʢʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

 

 ʅʝʯʝʪʥʦʩʪʴ ɹʠʪ ʠʥʜʠʢʘʮʠʠ ʥʝʯʝʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʜʠʥ ʩʪʦʧʦʚʳʡ ʙʠʪ. 0 

 ʏʝʪʥʦʩʪʴ ɹʠʪ ʠʥʜʠʢʘʮʠʠ ʯʝʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʜʠʥ ʩʪʦʧʦʚʳʡ ʙʠʪ. 1 

91.11 HIPERFACE ʉʂʆʈ ɿʘʜʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ ʜʣʷ 
ʵʥʢʦʜʝʨʘ HIPERFACE (ʪ. ʝ. ʢʦʛʜʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 91.02 
ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ Hiperface). 
ʆʙʳʯʥʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʫʩʪʘʥʦʚʢʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

 

 4800 4800 ʙʠʪ/ʩ. 0 

 9600 9600 ʙʠʪ/ʩ. 1 

 19200 19200 ʙʠʪ/ʩ. 2 

 38400 38400 ʙʠʪ/ʩ. 3 

91.12 HIPERF ɸɼʈ ʋɿʃɸ ɿʘʜʘʝʪ ʘʜʨʝʩ ʫʟʣʘ ʵʥʢʦʜʝʨʘ HIPERFACE (ʪ. ʝ. ʢʦʛʜʘ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ 
Hiperface). 
ʆʙʳʯʥʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʫʩʪʘʥʦʚʢʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

 

 0 ï 255 ɸʜʨʝʩ ʫʟʣʘ ʵʥʢʦʜʝʨʘ HIPERFACE. 1 = 1 
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91.20 ɼʃʀʅɸ ʉʆʆɹʑ 
SSI 

ʆʧʨʝʜʝʣʷʝʪ ʜʣʠʥʫ ʩʦʦʙʱʝʥʠʷ SSI. ɼʣʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʯʠʩʣʦʤ ʚʨʝʤʝʥʥʳʭ ʮʠʢʣʦʚ. ʏʠʩʣʦ ʮʠʢʣʦʚ ʤʦʞʥʦ 
ʨʘʩʩʯʠʪʘʪʴ, ʜʦʙʘʚʣʷʷ 1 ʢ ʯʠʩʣʫ ʙʠʪʦʚ ʚ ʢʘʜʨʝ ʩʦʦʙʱʝʥʠʡ 
SSI. 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʩ ʵʥʢʦʜʝʨʦʤ SSI, (ʪ. ʝ. ʢʦʛʜʘ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ 
SSI). 

 

 2 ï 127 ɼʣʠʥʘ ʩʦʦʙʱʝʥʠʷ SSI. 1 = 1 

91.21 ʉʊ ɹʀʊ ʇʆɿ SSI ɿʘʜʘʝʪ ʧʦʣʦʞʝʥʠʝ MSB (ʩʪʘʨʰʝʛʦ ʟʥʘʯʘʱʝʛʦ ʙʠʪʘ) ʚ 
ʜʘʥʥʳʭ ʧʦʣʦʞʝʥʠʷ ʚ ʩʦʦʙʱʝʥʠʠ SSI. ʀʩʧʦʣʴʟʫʝʪʩʷ ʩ 
ʵʥʢʦʜʝʨʦʤ SSI, (ʪ. ʝ. ʢʦʛʜʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ 
ɸɹʉ ʕʅʂʆɼ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ SSI). 

 

 1 ï 126 ʄʝʩʪʦ ʩʪʘʨʰʝʛʦ ʟʥʘʯʘʱʝʛʦ ʙʠʪʘ ʜʘʥʥʳʭ ʧʦʣʦʞʝʥʠʷ 
(ʥʦʤʝʨ ʙʠʪʘ). 

1 = 1 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

91.22 ʉʊ ɹʀʊ ʈɽɿ SSI ɿʘʜʘʝʪ ʧʦʣʦʞʝʥʠʝ MSB (ʩʪʘʨʰʝʛʦ ʟʥʘʯʘʱʝʛʦ ʙʠʪʘ) ʚ 
ʜʘʥʥʳʭ ʩʯʝʪʯʠʢʘ ʦʙʦʨʦʪʦʚ ʚ ʩʦʦʙʱʝʥʠʠ SSI.  
ʀʩʧʦʣʴʟʫʝʪʩʷ ʩ ʵʥʢʦʜʝʨʦʤ SSI, (ʪ. ʝ. ʢʦʛʜʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 
91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ SSI). 

 

 1 ï 126 ʇʦʣʦʞʝʥʠʝ MSB ʚ ʜʘʥʥʳʭ ʩʯʝʪʯʠʢʘ ʦʙʦʨʦʪʦʚ (ʥʦʤʝʨ 
ʙʠʪʘ). 

1 = 1 

91.23 ʌʆʈʄɸʊ ɼɸʅʅ 
SSI 

ɿʘʜʘʝʪ ʬʦʨʤʘʪ ʜʘʥʥʳʭ ʵʥʢʦʜʝʨʘ SSI (ʪ. ʝ. ʢʦʛʜʘ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ 
SSI). 

 

 ɼʚʦʠʯʥʳʡ ɼʚʦʠʯʥʳʡ ʢʦʜ. 0 

 ʂʦʜ ɻʨʵʷ ʂʦʜ ɻʨʵʷ. 1 

91.24 ʉʂʆʈ ʆɹʄɽʅɸ  
SSI 

ɿʘʜʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʵʥʢʦʜʝʨʘ SSI (ʪ. ʝ. 
ʢʦʛʜʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʟʘʜʘʥʦ 
ʟʥʘʯʝʥʠʝ SSI). 

 

 10 ʢʙʦʜ 10 ʢʙʠʪ/ʩ. 0 

 50 ʢʙʦʜ 50 ʢʙʠʪ/ʩ. 1 

 100 ʢʙʦʜ 100 ʢʙʠʪ/ʩ. 2 

 200 ʢʙʦʜ 200 ʢʙʠʪ/ʩ. 3 

 500 ʢʙʦʜ 500 ʢʙʠʪ/ʩ. 4 

 1000 ʢʙʦʜ 1000 ʢʙʠʪ/ʩ. 5 

91.25 ʈɽɾʀʄ ʆɹʄɽʅɸ  
SSI 

ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʵʥʢʦʜʝʨʘ SSI. 
ʇʨʠʤʝʯʘʥʠʝ. ʇʘʨʘʤʝʪʨ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 
ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʵʥʢʦʜʝʨ SSI ʨʘʙʦʪʘʝʪ ʚ 
ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ, ʪ. ʝ. ʵʥʢʦʜʝʨ SSI ʙʝʟ 
ʠʥʢʨʝʤʝʥʘʣʴʪʥʳʭ ʩʠʛʥʘʣʦʚ sin/cos (ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 
ʪʦʣʴʢʦ ʢʘʢ ʵʥʢʦʜʝʨ 1). ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʵʥʢʦʜʝʨ SSI, 
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ʩʣʝʜʫʝʪ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ 
ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ SSI. 

 ʉ ʥʘʯ ʧʦʣʦʞ ʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʥʘʯʘʣʴʥʦʝ 
ʧʦʣʦʞʝʥʠʝ). 

0 

 ɹʝʟ ʥʘʯ ʧʦʣ ʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʧʦʣʦʞʝʥʠʷ. 1 

91.26 ʎʀʂʃ ʆɹʄɽʅɸ  
SSI 

ɿʘʜʘʝʪ ʮʠʢʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʵʥʢʦʜʝʨʘ SSI. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʵʥʢʦʜʝʨ SSI ʨʘʙʦʪʘʝʪ ʚ 
ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ, ʪ. ʝ. ʵʥʢʦʜʝʨ SSI ʙʝʟ 
ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ sin/cos (ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 
ʪʦʣʴʢʦ ʢʘʢ ʵʥʢʦʜʝʨ 1). ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʵʥʢʦʜʝʨ SSI, ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ 
ʟʥʘʯʝʥʠʝ SSI. 

 

 50 ʤʢʩ 50 ʤʢʩ 0 

 100 ʤʢʩ 100 ʤʢʩ 1 

 200 ʤʢʩ 200 ʤʢʩ 2 

 500 ʤʢʩ 500 ʤʢʩ 3 

 1 ʤʩ 1 ʤʩ 4 

 2 ʤʩ 2 ʤʩ 5 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

91.27 ʅʋʃ ʌɸɿ ʋɻʆʃ 
SSI 

ʆʧʨʝʜʝʣʷʝʪ ʫʛʦʣ ʩʜʚʠʛʘ ʬʘʟ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʝʨʠʦʜʘ 
ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ/ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʫʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ ʜʘʥʥʳʭ, 
ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ SSI. 
ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʦʣʦʞʝʥʠʷ SSI ʠ ʧʦʣʦʞʝʥʠʷ, 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʩʭʦʜʷ ʠʟ 
ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ/ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʭ 
ʩʠʛʥʘʣʦʚ. ʅʝʧʨʘʚʠʣʴʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 
ʦʰʠʙʢʫ, ʩʦʩʪʘʚʣʷʶʱʫʶ Ñ1 ʠʥʢʨʝʤʝʥʪʥʳʡ ʧʝʨʠʦʜ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 
ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʵʥʢʦʜʝʨ SSI ʩ ʠʥʢʨʝʤʝʥʘʣʴʪʥʳʤʠ 
ʩʠʛʥʘʣʘʤʠ sin/cos ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʝʞʠʤʝ ʦʧʨʝʜʝʣʝʥʠʷ 
ʥʘʯʘʣʴʥʦʛʦʧʦʣʦʞʝʥʠʷ. 

 

 315-45 ʛʨʘʜ 315ï45 ʛʨʘʜʫʩʦʚ. 0 

 45-135 ʛʨʘʜ 45-135 ʛʨʘʜʫʩʦʚ. 1 

 135-225 ʛʨʘʜ 135-225 ʛʨʘʜʫʩʦʚ. 2 

 225-315 ʛʨʘʜ 225-315 ʛʨʘʜʫʩʦʚ. 3 
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91.30 ʈɽɾʀʄ ENDAT ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʵʥʢʦʜʝʨʘ EnDat. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 
ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʵʥʢʦʜʝʨ EnDat ʨʘʙʦʪʘʝʪ ʚ 
ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ, ʪ. ʝ. ʵʥʢʦʜʝʨ EnDat ʙʝʟ 
ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ sin/cos (ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 
ʪʦʣʴʢʦ ʢʘʢ ʵʥʢʦʜʝʨ 1). ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʵʥʢʦʜʝʨ EnDat, ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ 
ʟʥʘʯʝʥʠʝ Endat. 

 

 ʉ ʥʘʯ ʧʦʣʦʞ ʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʥʘʯʘʣʴʥʦʛʦ 
ʧʦʣʦʞʝʥʠʷ). 

0 

 ɹʝʟ ʥʘʯ ʧʦʣ ʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʶʱʝʛʦʩʷ 
ʧʦʣʦʞʝʥʠʷ. 

1 

91.31 MAX ɺʈɽʄ 
ɺʓʏʀʉʃ 

ɺʳʙʠʨʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ 

ʵʥʢʦʜʝʨʘ EnDat. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 
ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʵʥʢʦʜʝʨ EnDat ʨʘʙʦʪʘʝʪ ʚ 
ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ, ʪ. ʝ. ʵʥʢʦʜʝʨ EnDat ʙʝʟ 
ʠʥʢʨʝʤʝʥʪʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ sin/cos (ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 
ʪʦʣʴʢʦ ʢʘʢ ʵʥʢʦʜʝʨ 1).  
ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʵʥʢʦʜʝʨ EnDat, ʜʣʷ ʧʘʨʘʤʝʪʨʘ 91.02 
ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʩʣʝʜʫʝʪ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ Endat. 

 

 10 ʤʢʩ 10 ʤʢʩ 0 

 100 ʤʢʩ 100 ʤʢʩ 1 

 1 ʤʩ 1 ʤʩ 2 

  50 ʤʩ 50 ʤʩ 3 

92 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

92.03 ʏɸʉʊ ʉʀɻʅɸʃɸ 
ʈɽɿ 

ʆʧʨʝʜʝʣʷʝʪ ʯʘʩʪʦʪʫ ʩʠʛʥʘʣʘ ʚʦʟʙʫʞʜʝʥʠʷ.  

 1 ï 20 ʢɻʮ ʏʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʚʦʟʙʫʞʜʝʥʠʷ. 1 = 1 ʢɻʮ 

92 ʅɸʉʊʈʆʁʂɸ  
ʈɽɿʆʃɺɽʈɸ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʨʝʟʦʣʚʝʨʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 90.01 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1 /90.02 ɺʓɹʆʈ 
ʕʅʂʆɼɽʈ 2 ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ FEN-21 RES. 

 

92.01 ʇɸʈ ʇʆʃʖʉʆɺ 
ʈɽɿ 

ɺʳʙʦʨ ʯʠʩʣʘ ʧʘʨ ʧʦʣʶʩʦʚ.  

1 ï 32 ʏʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ. 1 = 1 

92.02 Aʄʇʃ ʉʀɻʅɸʃɸ 
ʈɽɿ 

ʆʧʨʝʜʝʣʷʝʪ ʘʤʧʣʠʪʫʜʫ ʩʠʛʥʘʣʘ ʚʦʟʙʫʞʜʝʥʠʷ.  

4,0 ï 12,0 Vʩʢʟ ɸʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ ʚʦʟʙʫʞʜʝʥʠʷ. 10 = 1 ɺ Vʩʢʟ 

93 ʅɸʉʊʈʆʁʂɸ  
ʀʄʇʋʃʔʉʅʆɻʆ  
ʕʅʂʆɼɽʈɸ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ TTL/HTL-ʚʭʦʜʘ ʠ TTL-ʚʳʭʦʜʘ.  



314   ʇʘʨʘʤʝʪʨʳ 

 

93  

93.01 ʀʄʇ/ʆɹ  
ʕʅʂʆɼɽʈɸ1 

ʆʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ ʜʣʷ 
ʵʥʢʦʜʝʨʘ 1.  

0 ï 65535 ʏʠʩʣʦ ʠʤʧʫʣʴʩʦʚ ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ ʜʣʷ ʵʥʢʦʜʝʨʘ 1. 1 = 1 

93.02 ʊʀʇ ʕʅʂʆɼɽʈɸ 1 ɺʳʙʠʨʘʝʪ ʪʠʧ ʵʥʢʦʜʝʨʘ 1.  
ɼʚʫʭʢʘʥʘʣʴʥ ɼʚʫʭʢʘʥʘʣʴʥʳʡ ʵʥʢʦʜʝʨ (ʠʤʝʝʪ ʜʚʘ ʊʊL-ʢʘʥʘʣʘ ɸ ʠ B). 0 

ʆʜʥʦʢʘʥʘʣʴʥ ʆʜʥʦʢʘʥʘʣʴʥʳʡ ʵʥʢʦʜʝʨ (ʠʤʝʝʪ ʦʜʠʥ ʊʊL-ʢʘʥʘʣ ɸ). 1 

93.03 ʈɽɾ ɺʓʏʀʉʃ 
ʉʂʆʈ1 

ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʣʷ ʵʥʢʦʜʝʨʘ 1. 
*ɽʩʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 93.02 ʊʀʇ ʕʅʂʆɼɽʈɸ 1 
ʚʳʙʨʘʥ ʦʜʥʦʢʘʥʘʣʴʥʳʡ ʨʝʞʠʤ, ʩʢʦʨʦʩʪʴ ʚʩʝʛʜʘ 
ʧʦʣʦʞʠʪʝʣʴʥʘʷ. 

 

A ʠ B ʚʩʝ ʂʘʥʘʣʳ A ʠ B: ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʥʘʨʘʩʪʘʶʱʠʝ ʠ ʩʧʘʜʘʶʱʠʝ ʬʨʦʥʪʳ ʠʤʧʫʣʴʩʦʚ. ʂʘʥʘʣ ɺ: 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ. * 
ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 93.02 ʊʀʇ 
ʕʅʂʆɼɽʈɸ 1 ʚʳʙʨʘʥ ʦʜʥʦʢʘʥʘʣʴʥʳʡ ʨʝʞʠʤ, ʥʝ ʚʘʞʥʦ, 
ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ, 0 ʠʣʠ 1. 

0 

A ʚʩʝ ʂʘʥʘʣ ɸ: ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʥʘʨʘʩʪʘʶʱʠʝ ʠ ʩʧʘʜʘʶʱʠʝ ʬʨʦʥʪʳ ʠʤʧʫʣʴʩʦʚ. ʂʘʥʘʣ ɺ: 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ. * 

1 

A ʧʦ ʬʨʦʥʪʫ ʂʘʥʘʣ ɸ: ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʥʘʨʘʩʪʘʶʱʠʝ ʬʨʦʥʪʳ ʠʤʧʫʣʴʩʦʚ. ʂʘʥʘʣ ɺ: ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ. * 

2 

A ʧʦ ʩʧʘʜʫ ʂʘʥʘʣ ɸ: ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʩʧʘʜʘʶʱʠʝ ʬʨʦʥʪʳ ʠʤʧʫʣʴʩʦʚ. ʂʘʥʘʣ ɺ: ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ. * 

3 

Aʚʪʦ ʬʨʦʥʪ 
Aʚʪʦ ʩʧʘʜ 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʨʝʞʠʤ (1, 2 ʠʣʠ 3) ʠʟʤʝʥʷʝʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʊʊL-ʠʤʧʫʣʴʩʦʚ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ: 

93.03 = 4 93.03 = 5 ʏʘʩʪʦʪʘ ʠʤʧʫʣʴʩʦʚ ʚ 
ʢʘʥʘʣʝ (ʢʘʥʘʣʘʭ) 

ʀʩʧʦʣʴʟʫʝʤʳʡ 
ʨʝʞʠʤ 

0 0 < 2442 ɻʮ 

1 1 2442 ï 4884 ɻʮ 

2 3 > 4884 ɻʮ 
 

4 
5 

93.04 ɺʓɹ ʈʉʏ ʇʆɿ 
ʕʅʂ1 

ɺʳʙʠʨʘʝʪ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 
ʨʘʙʦʪʝ ʩ ʵʥʢʦʜʝʨʦʤ 1 ð ʠʟʤʝʨʝʥʥʦʝ ʠʣʠ ʨʘʩʯʝʪʥʦʝ.  

ɽʉʊʔ ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʦʞʝʥʠʷ (ʨʘʟʨʝʰʝʥʠʝ 4 
ʠʤʧʫʣʴʩʘ ʥʘ ʦʙʦʨʦʪ ʜʣʷ ʜʚʫʭʢʘʥʘʣʴʥʳʭ ʵʥʢʦʜʝʨʦʚ, 2 
ʠʤʧʫʣʴʩʘ ʥʘ ʦʙʦʨʦʪ ʜʣʷ ʦʜʥʦʢʘʥʘʣʴʥʳʭ ʵʥʢʦʜʝʨʦʚ). 

0 

ʅɽʊ ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʦʞʝʥʠʷ. (ʀʩʧʦʣʴʟʫʝʪʩʷ 
ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʧʦʣʦʞʝʥʠʷ. ʕʢʩʪʨʘʧʦʣʠʨʫʝʪʩʷ ʥʘ ʤʦʤʝʥʪ 
ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ.) 

1 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

93.05 ɺʓɹ ʈɸʉʏ ʉʂ 
ʕʅʂ1 

ɺʳʙʠʨʘʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʪʦʯʥʦʝ ʠʣʠ ʧʨʠʙʣʠʞʝʥʥʦʝ 
ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʵʥʢʦʜʝʨʦʤ 1.  

 ɽʉʊʔ ʇʦʩʣʝʜʥʷʷ ʨʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ (ʠʥʪʝʨʚʘʣ ʨʘʩʯʝʪʘ ð 62,5 
ʤʢʩ ï 4 ʤʩ). 

0 

 ʅɽʊ ʈʘʩʯʝʪʥʘʷ ʩʢʦʨʦʩʪʴ (ʚʳʯʠʩʣʷʝʪʩʷ ʥʘ ʤʦʤʝʥʪ ʟʘʧʨʦʩʘ 
ʜʘʥʥʳʭ). ʇʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʚʦʟʨʘʩʪʘʶʪ ʧʫʣʴʩʘʮʠʠ 
ʧʦʢʘʟʘʥʠʡ ʩʢʦʨʦʩʪʠ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ, ʥʦ 
ʫʣʫʯʰʘʝʪʩʷ ʜʠʥʘʤʠʢʘ.  

1 

93.06 ʆɻʈ ʆʐʀɹʂʀ ʕʅʂ 
1 

ɸʢʪʠʚʠʨʫʝʪ ʯʘʩʪʦʪʥʳʡ ʬʠʣʴʪʨ ʵʥʢʦʜʝʨʘ 1. ʀʟʤʝʥʝʥʠʷ 
ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʧʨʠ ʯʘʩʪʦʪʝ ʚʳʰʝ ʚʳʙʨʘʥʥʦʛʦ 
ʟʥʘʯʝʥʠʷ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 

 

 4880ɻʮ ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 
4880 ɻʮ. 

0 

 2440ɻʮ ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 
2440 ɻʮ. 

1 

 1220ɻʮ ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ 
1220 ɻʮ. 

2 

 ʆʪʢʣʶʯʝʥʦ ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠ 
ʣʶʙʦʡ ʯʘʩʪʦʪʝ ʠʤʧʫʣʴʩʦʚ. 

3 

93.11 ʀʄʇ/ʆɹ  
ʕʅʂʆɼɽʈɸ2 

ʆʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ ʜʣʷ 
ʵʥʢʦʜʝʨʘ 2.  

 0 ï 65535 ʏʠʩʣʦ ʠʤʧʫʣʴʩʦʚ ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ ʜʣʷ ʵʥʢʦʜʝʨʘ 2. 1 = 1 

93.12 ʊʀʇ ʕʅʂʆɼɽʈɸ 2 ɺʳʙʠʨʘʝʪ ʪʠʧ ʵʥʢʦʜʝʨʘ 2.   

  ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʤ. ʚ ʦʧʠʩʘʥʠʠ ʧʘʨʘʤʝʪʨʘ 93.02 
ʊʀʇ ʕʅʂʆɼɽʈɸ 1.  

93.13 ʈɽɾ ɺʓʏʀʉʃ 
ʉʂʆʈ2 

ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʣʷ ʵʥʢʦʜʝʨʘ 2.  

  ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʤ. ʚ ʦʧʠʩʘʥʠʠ ʧʘʨʘʤʝʪʨʘ 93.03 
ʈɽɾ ɺʓʏʀʉʃ ʉʂʆʈ1.  

93.14 ɺʓɹ ʈʉʏ ʇʆɿ 
ʕʅʂ2 

ɺʳʙʠʨʘʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʠʟʤʝʨʝʥʥʦʝ ʠʣʠ ʨʘʩʯʝʪʥʦʝ 
ʟʥʘʯʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʵʥʢʦʜʝʨʦʤ 2.  

  ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʤ. ʚ ʦʧʠʩʘʥʠʠ ʧʘʨʘʤʝʪʨʘ 93.04 
ɺʓɹ ʈʉʏ ʇʆɿ ʕʅʂ1.  

93.15 ɺʓɹ ʈɸʉʏ ʉʂ 
ʕʅʂ2 

ɺʳʙʠʨʘʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʪʦʯʥʦʝ ʠʣʠ ʧʨʠʙʣʠʞʝʥʥʦʝ 
ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʵʥʢʦʜʝʨʦʤ 2.  

  ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʤ. ʚ ʦʧʠʩʘʥʠʠ ʧʘʨʘʤʝʪʨʘ 93.05 
ɺʓɹ ʈɸʉʏ ʉʂ ʕʅʂ1.  
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93.16 ʆɻʈ ʆʐʀɹʂʀ ʕʅʂ 
2 

ɸʢʪʠʚʠʨʫʝʪ ʯʘʩʪʦʪʥʳʡ ʬʠʣʴʪʨ ʵʥʢʦʜʝʨʘ 2. ʀʟʤʝʥʝʥʠʷ 
ʥʘʧʨʘʚʣʝʥʠʷ ʚʨʘʱʝʥʠʷ ʧʨʠ ʯʘʩʪʦʪʝ ʚʳʰʝ ʚʳʙʨʘʥʥʦʛʦ 
ʟʥʘʯʝʥʠʷ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 

 

  ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʤ. ʚ ʦʧʠʩʘʥʠʠ ʧʘʨʘʤʝʪʨʘ 93.06 
ʆɻʈ ʆʐʀɹʂʀ ʕʅʂ 1.  

93.21 ʕʄʋʃʗʎʀʗ ʀʄʇ ɿʘʜʘʝʪ ʯʠʩʣʦ TTL-ʠʤʧʫʣʴʩʦʚ ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ ʧʨʠ 
ʵʤʫʣʷʮʠʠ ʵʥʢʦʜʝʨʘ. 
ʕʤʫʣʷʮʠʷ ʵʥʢʦʜʝʨʘ ʚʢʣʶʯʘʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ 90.03 
ʈɽɾʀʄ ʕʄʋʃʗʎʀʀ. 

 

 0 ï 65535 TTL-ʠʤʧʫʣʴʩʳ ʧʨʠ ʵʤʫʣʷʮʠʠ ʵʥʢʦʜʝʨʘ. 1 = 1 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

93.22 ʕʄʋʃʗʎʀʗ ɿɸɼ 
ʇʆɿ 

ɺʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʟʥʘʯʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʧʨʠ ʵʤʫʣʷʮʠʠ 
ʵʥʢʦʜʝʨʘ, ʝʩʣʠ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.03 ʈɽɾʀʄ 
ʕʄʋʃʗʎʀʀ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ FEN-01 SWref, FEN-01 
SWref, FEN-21 SWref ʠʣʠ FEN-31 SWref. ʉʤ. ʦʧʠʩʘʥʠʝ 
ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 90 ʄʆɼʋʃʔ ʕʅʂʆɼɽʈA. 
ʀʩʪʦʯʥʠʢʦʤ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʝ ʬʘʢʪʠʯʝʩʢʦʝ ʠʣʠ 
ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʦʞʝʥʠʷ (ʢʨʦʤʝ 01.09 ʇʆɿʀʎ 
ʕʅʂʆɼɽʈ 1 ʠ 01.11 ʇʆɿʀʎ ʕʅʂʆɼɽʈ 2). 

 

  ʋʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʘʟʜʝʣ ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʥʘ ʩʪʨ. 153).  

93.23 ʉɼɺʀɻ ʕʄʋʃ ʇʆɿ ɿʘʜʘʝʪ ʥʫʣʝʚʫʶ ʪʦʯʢʫ ʧʦʣʦʞʝʥʠʷ ʧʨʠ ʵʤʫʣʷʮʠʠ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʥʫʣʝʚʦʡ ʪʦʯʢʝ ʧʦʣʦʞʝʥʠʷ ʚʭʦʜʘ (ʚ 
ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ). ʇʦʣʦʞʝʥʠʝ ʚʭʦʜʘ ʚʳʙʠʨʘʝʪʩʷ 
ʧʘʨʘʤʝʪʨʦʤ 90.03 ʈɽɾʀʄ ʕʄʋʃʗʎʀʀ. 
ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʤʝʱʝʥʠʝ = 0, ʥʫʣʝʚʦʡ ʠʤʧʫʣʴʩ ʧʨʠ 
ʵʤʫʣʷʮʠʠ ʙʫʜʝʪ ʚʦʟʥʠʢʘʪʴ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʧʦʣʦʞʝʥʠʝ 
ʚʭʦʜʘ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 0. ɽʩʣʠ ʩʤʝʱʝʥʠʝ = 0,5, 
ʥʫʣʝʚʦʡ ʠʤʧʫʣʴʩ ʧʨʠ ʵʤʫʣʷʮʠʠ ʙʫʜʝʪ ʚʦʟʥʠʢʘʪʴ ʢʘʞʜʳʡ 
ʨʘʟ, ʢʦʛʜʘ ʧʦʣʦʞʝʥʠʝ ʚʭʦʜʘ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 0,5. 

 

 0,00000 ï 
0,99998 ʦʙ 

ʉʤʝʱʝʥʠʝ ʥʫʣʝʚʦʛʦ ʠʤʧʫʣʴʩʘ ʧʨʠ ʵʤʫʣʷʮʠʠ. 100000 =  
1 ʦʙ 

95 ʅAʉʊʈʆʁʂɸ  
ɸʇʇɸʈɸʊʅʓʍ  
ʉʈɽɼʉʊɺ 

ʈʘʟʣʠʯʥʳʝ ʥʘʩʪʨʦʡʢʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ.  

95.01 ɺʓɹ ʀʉʊ ʇʀʊ 24ɺ ʆʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙ ʧʠʪʘʥʠʷ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ.  
ɺʥʫʪʨ ʠʩʪ24ɺ ʇʠʪʘʥʠʝ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ 

ʩʠʣʦʚʦʛʦ ʙʣʦʢʘ ʧʨʠʚʦʜʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʩʤʦʥʪʠʨʦʚʘʥ. 
0 

ɺʥʝʰ ʠʩʪ24ɺ ʇʠʪʘʥʠʝ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ 
ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. 

1 

95.02 ɼʈʆʉʉɽʃʔ ʆʧʨʝʜʝʣʷʝʪ, ʠʤʝʝʪʩʷ ʣʠ ʚ ʧʨʠʚʦʜʝ ʜʨʦʩʩʝʣʴ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ.  

ʅɽʊ ʇʨʠʚʦʜ ʥʝ ʫʢʦʤʧʣʝʢʪʦʚʘʥ ʜʨʦʩʩʝʣʝʤ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 0 

ɼɸ ʇʨʠʚʦʜ ʫʢʦʤʧʣʝʢʪʦʚʘʥ ʜʨʦʩʩʝʣʝʤ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 1 
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95 

97 
 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 UserPosOffs ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 97.20 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 
ʫʛʣʦʚʦʛʦ ʩʤʝʱʝʥʠʷ ʨʦʪʦʨʘ. ʇʘʨʘʤʝʪʨʳ 97.02 ï 97.14 
ʦʪʢʣʶʯʝʥʳ. 

 

 

AllUserPars ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 97.02 ï 97.14 ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 
ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ, ʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 97.20 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʛʣʦʚʦʛʦ ʩʤʝʱʝʥʠʷ ʨʦʪʦʨʘ. 

 

97.02 ʉʆʇʈ ʉʊɸʊʆʈɸ ɿʘʜʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʪʦʨʘ RS ʜʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ 
ʜʚʠʛʘʪʝʣʷ.  

 0,00000 ï  
0,50000 p.u.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʪʦʨʘ. 100000 =  
1 p.u.  

97 ʇAʈAʄɽʊʈʓ  
ʄʆʊʆʈɸ 

ʇʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 
ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʘ ʚ 
ʧʨʦʮʝʩʩʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ. ʄʦʛʫʪ ʚʚʦʜʠʪʴʩʷ 
ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʠʣʠ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʉʀ. 

 

97.01 ɺʓɹ ʇɸʈɸʄ 
ʄʆɼɽʃʀ 

ɸʢʪʠʚʠʨʫʝʪ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ 97.02 ï 97.14 ʠ 

ʧʘʨʘʤʝʪʨ 97.20, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʛʣʦʚʦʝ ʩʤʝʱʝʥʠʝ 
ʨʦʪʦʨʘ. 
ʇʨʠʤʝʯʘʥʠʷ 
Å ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʚ ʥʦʣʴ, ʢʦʛʜʘ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 99.13 ʊʀʇ 
ʀɼɽʅʊʀʌ ɼɺʀɻ ʚʳʙʠʨʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 
ʧʨʦʛʦʥ.  
ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 97.02 ï 97.14 ʦʙʥʦʚʣʷʶʪʩʷ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʚʠʛʘʪʝʣʷ, 
ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʤ ʧʨʦʛʦʥʝ. 

Å ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ ʚʨʝʤʷ 
ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

NoUserPars ʇʘʨʘʤʝʪʨʳ 97.02 ï 97.14 ʦʪʢʣʶʯʝʥʳ. 0 

UserMotPars ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 97.02 ï 97.14 ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 
ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ. 

1 
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97.03 ʉʆʇʈ ʈʆʊʆʈɸ ɿʘʜʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʦʪʦʨʘ RR ʜʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ 

ʜʚʠʛʘʪʝʣʷ.  
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

 

 0,00000 ï  
0,50000 p.u.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʨʦʪʦʨʘ. 100000 =  
1 p.u.  

97.04 ʆʉʅ ʀʅɼʋʂʊʀɺʅ ɿʘʜʘʝʪ ʦʩʥʦʚʥʫʶ ʠʥʜʫʢʪʠʚʥʦʩʪʴ LM ʜʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ 

ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

 

 0,00000 ï  
10,00000 p.u.  

ʆʩʥʦʚʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ. 100000 =  
1 p.u.  

97.05 ʀʅɼʋʂʊʀɺʅ 
ʈɸʉʉ ʆʧʨʝʜʝʣʷʝʪ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ LS. 

ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

 

 0,00000 ï 10,00000 
p.u.  

ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ. 100000 =  
1 p.u.  

97.06 ʆʉʔ D ʈʆʊʆʈɸ ɿʘʜʘʝʪ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʜʚʠʛʘʪʝʣʷ 
(ʩʠʥʭʨʦʥʥʫʶ).  
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. 

 

 
0,00000 ï  
10,00000 p.u.  

ʀʥʜʫʢʪʠʚʥʦʩʪʴ (ʩʠʥʭʨʦʥʥʘʷ) ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʧʦ 
ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. 

100000 =  
1 p.u.  

97.07 ʆʉʔ Q ʈʆʊʆʈɸ ɿʘʜʘʝʪ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ ʜʚʠʛʘʪʝʣʷ 
(ʩʠʥʭʨʦʥʥʫʶ).  
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. 

 

 0,00000 ï  
10,00000 p.u.  

ʀʥʜʫʢʪʠʚʥʦʩʪʴ (ʩʠʥʭʨʦʥʥʘʷ) ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʧʦ 
ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ. 

100000 =  
1 p.u.  

97.08 ʇʆʉʊ ʄɸɻʅ 
ʇʆʊʆʂ 

ɿʘʜʘʝʪ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ.  
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. 

 

 0,00000 ï  
10,00000 p.u.  

ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʧʦʩʪʦʯʥʥʦʛʦ ʤʘʛʥʠʪʘ. 100000 =  
1 p.u.  

97.09 ʉʆʇʈ ʉʊɸʊʆʈɸ  
ʀɿʄ 

ɿʘʜʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʪʦʨʘ RS ʚ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ.  

 0,00000 ï  
100,00000 ʆʤ 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʪʦʨʘ. 100000 =  
1 ʆʤ 

ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

97.10 ʉʆʇʈ ʈʆʊʆʈɸ 
ʀɿʄ 

ɿʘʜʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʦʪʦʨʘ RR ʜʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ 

ʜʚʠʛʘʪʝʣʷ.  
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʩʣʫʯʘʝ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

 

 0,00000 ï  
100,00000 ʆʤ 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʨʦʪʦʨʘ. 100000 =  
1 ʆʤ 
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97.11 ʆʉʅ ʀʅɼʋʂʊʀɺ 
ʀɿʄ 

ɿʘʜʘʝʪ ʦʩʥʦʚʥʫʶ ʠʥʜʫʢʪʠʚʥʦʩʪʴ LM ʜʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ 

ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

 

 0,00 ï  
100000,00 ʤɻʥ 

ʆʩʥʦʚʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ. 100 = 1 ʤɻʥ 

97.12 ʀʅɼʋʂʊ ʈɸʉʉ  
ʀɿʄ ʆʧʨʝʜʝʣʷʝʪ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ LS. 

ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

 

 0,00 ï  
100000,00 ʤɻʥ 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ. 100 = 1 ʤɻʥ 

97.13 ʆʉʔ D ʈʆʊʆʈɸ 
ʀɿʄ 

ɿʘʜʘʝʪ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʜʚʠʛʘʪʝʣʷ 
(ʩʠʥʭʨʦʥʥʫʶ).  
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. 

 

 0,00 ï  
100000,00 ʤɻʥ 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ (ʩʠʥʭʨʦʥʥʘʷ) ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʧʦ 
ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. 

100 = 1 ʤɻʥ 

97.14 ʆʉʔ Q ʈʆʊʆʈɸ  
ʀɿʄ 

ɿʘʜʘʝʪ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ ʜʚʠʛʘʪʝʣʷ 
(ʩʠʥʭʨʦʥʥʫʶ).  
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ 
ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. 

 

 0,00 ï  
100000,00 ʤɻʥ 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ (ʩʠʥʭʨʦʥʥʘʷ) ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʧʦ 
ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ. 

100 = 1 ʤɻʥ 

97.20 ʋɻʃʆɺʆɽ 
ʉʄɽʑɽʅʀɽ 

ʆʧʨʝʜʝʣʷʝʪ ʫʛʣʦʚʦʝ ʩʤʝʱʝʥʠʝ ʤʝʞʜʫ ʥʫʣʝʚʳʤ 

ʧʦʣʦʞʝʥʠʝʤ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʥʫʣʝʚʳʤ 

ʧʦʣʦʞʝʥʠʝʤ  ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ. 
ʇʨʠʤ. 
Å ɿʥʘʯʝʥʠʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʛʨʘʜʫʩʘʭ. ɿʥʘʯʝʥʠʝ 
ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʫʛʣʘ ʨʘʚʥʦ ʟʥʘʯʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 
ʫʛʣʘ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨ ʧʦʣʶʩʦʚ 
ʜʚʠʛʘʪʝʣʷ. 

Å ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 
ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. 

 

 0 ï 360Á ʋʛʣʦʚʦʝ ʩʤʝʱʝʥʠʝ. 1 = 1Á 

98 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

98 ʈɸʉʏɽʊʅʓɽ  
ʇɸʈɸʄɽʊʈʓ  
ʄʆʊʆʈɸ 

ɺʳʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʛʘʪʝʣʷ.  

98.01 ɺʓʏ ʅʆʄ 
ʄʆʄɽʅʊ 

ʅʦʤʠʥʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚ ʅÅʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 100 % 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʢʦʧʠʨʫʝʪʩʷ ʠʟ ʧʘʨʘʤʝʪʨʘ 
99.12, ʝʩʣʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʟʘʜʘʥʦ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 
ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ. 

 

0,000 ï  
2147483,647 ʅÅʤ 

ʅʦʤʠʥʘʣʴʥʳʡ ʤʦʤʝʥʪ. 1000 = 1 
ʅÅʤ 
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98.02 ʏʀʉʃ ʇɸʈ 
ʇʆʃʖʉʆɺ 

ʈʘʩʯʝʪʥʦʝ ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

 

 0 ï 1000 ʈʘʩʯʝʪʥʦʝ ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ. 1 = 1 

99  

99 ʅɸʏɸʃʔʅʓɽ  
ʋʉʊɸʅʆɺʂʀ 

ʅʘʩʪʨʦʡʢʠ ʷʟʳʢʘ, ʜʘʥʥʳʭ ʜʚʠʛʘʪʝʣʷ, ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ 
ʜʚʠʛʘʪʝʣʝʤ ʠ ʧʨ.  

99.01 ɺʓɹʆʈ ʗɿʓʂɸ ɺʳʙʦʨ ʷʟʳʢʘ.  
ʇʨʠʤʝʯʘʥʠʝ. ʄʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʝ ʚʩʝ ʷʟʳʢʠ, 
ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʠʞʝ. 

 

 ENGLISH ɸʥʛʣʠʡʩʢʠʡ. 0809 

ʰʝʩʪʥʘʜʮʘʪ 
ʝʨʠʯʥʦʝ 

 DEUTSCH ʅʝʤʝʮʢʠʡ. 0407 
ʰʝʩʪʥʘʜʮʘʪ 
ʝʨʠʯʥʦʝ 

 

ITALIANO ʀʪʘʣʴʷʥʩʢʠʡ. 0410 
ʰʝʩʪʥʘʜʮʘʪ 
ʝʨʠʯʥʦʝ 

 ESPANOL ʀʩʧʘʥʩʢʠʡ. 040A 
ʰʝʩʪʥʘʜʮʘʪ 
ʝʨʠʯʥʦʝ 

 SVENSKA ʐʚʝʜʩʢʠʡ. 041D 
ʰʝʩʪʥʘʜʮʘʪ 
ʝʨʠʯʥʦʝ 

 TURKCE ʊʫʨʝʮʢʠʡ. 041F 
ʰʝʩʪʥʘʜʮʘʪ 
ʝʨʠʯʥʦʝ 

 

RUSSKI ʈʫʩʩʢʠʡ. 0419 
ʰʝʩʪʥʘʜʮʘʪ 
ʝʨʠʯʥʦʝ 

99.04 ʊʀʇ ɼɺʀɻɸʊɽʃʗ ɺʳʙʦʨ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 
 

 ɸɼ ɸʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ. ʊʨʝʭʬʘʟʥʳʡ ʘʩʠʥʭʨʦʥʥʳʡ 
ʜʚʠʛʘʪʝʣʴ ʩ ʧʠʪʘʥʠʝʤ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
ʩ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦʨʦʤ (ʪʠʧʘ ʙʝʣʠʯʴʝʡ ʢʣʝʪʢʠ). 

0 

ʉɼʇʄ ɼʚʠʛʘʪʝʣʴ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ. ʊʨʝʭʬʘʟʥʳʡ 
ʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʩ ʧʠʪʘʥʠʝʤ ʦʪ ʥʘʧʨʷʞʝʥʠʷ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʨʦʪʦʨʦʤ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ 
ʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʧʨʦʪʠʚʦʵʜʩ. 

1 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

99.05 ʈɽɾʀʄ ʋʇʈ 
ɼɺʀɻɸʊ 

ɺʳʙʠʨʘʝʪ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ. 
DTC ð ʨʝʞʠʤ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʤʝʥʪʦʤ (Direct 
Torque Control, DTC) ʧʨʠʛʦʜʝʥ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʞʠʤʦʚ 
ʨʘʙʦʪʳ. 
Scalar ð ʨʝʞʠʤ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 
ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʝʞʠʤ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʤʦʤʝʥʪʦʤ ʥʝ ʛʦʜʠʪʩʷ. ɺ ʨʝʞʠʤʝ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʜʘʥʠʝ 
ʯʘʩʪʦʪʳ. ɺ ʨʝʞʠʤʝ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ 
ʧʦʣʫʯʠʪʴ ʪʘʢʫʶ ʞʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʚ 
ʨʝʞʠʤʝ DTC. ʀʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ, 
ʢʦʪʦʨʳʝ ʦʪʢʣʶʯʝʥʳ ʚ ʨʝʞʠʤʝ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 
ʥʘʧʨʠʤʝʨ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʜʚʠʛʘʪʝʣʷ 
(ʧʘʨʘʤʝʪʨ 99.13), ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʤʝʥʪʘ (ʛʨʫʧʧʘ 20 

ʇʈɽɼɽʃʓ), ʫʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʠ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ (ʧʘʨʘʤʝʪʨʳ 11.04 ï 
11.06, 11.01). 
ʇʨʠʤʝʯʘʥʠʝ. ɼʣʷ ʥʘʜʣʝʞʘʱʝʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ 
ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʘʤʘʛʥʠʯʠʚʘʶʱʠʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ 
ʥʝ ʧʨʝʚʳʰʘʣ 90 % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʠʥʚʝʨʪʦʨʘ. 
ʇʨʠʤʝʯʘʥʠʝ. ʈʝʞʠʤ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʝʥ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ: 
Å ʚ ʩʠʩʪʝʤʘʭ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ʝʩʣʠ: 1) 

ʥʘʛʨʫʟʢʘ ʤʝʞʜʫ ʜʚʠʛʘʪʝʣʷʤʠ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦ; 2) ʜʚʠʛʘʪʝʣʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʨʘʟʤʝʨʳ; 3) 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʟʘʤʝʥʘ ʜʚʠʛʘʪʝʣʝʡ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ; 
Å ʝʩʣʠ ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1/6 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʧʨʠʚʦʜʘ; 
Å ʝʩʣʠ ʧʨʠʚʦʜ ʨʘʙʦʪʘʝʪ ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 
(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʧʨʠʚʦʜʘ). 

 

 DTC ʈʝʞʠʤ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʤʝʥʪʦʤ. 0 

 ʉʢʘʣʷʨʥʦʝ ʈʝʞʠʤ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 1 

99.06 ʅʆʄʀʅ ʊʆʂ 
ɼɺʀɻɸʊ 

ɿʘʜʘʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ. ɼʦʣʞʝʥ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘʯʝʥʠʶ, ʫʢʘʟʘʥʥʦʤʫ ʥʘ ʧʘʩʧʦʨʪʥʦʡ 
ʪʘʙʣʠʯʢʝ ʜʚʠʛʘʪʝʣʷ. ɽʩʣʠ ʢ ʠʥʚʝʨʪʦʨʫ ʧʦʜʢʣʶʯʝʥʦ 
ʥʝʩʢʦʣʴʢʦ ʜʚʠʛʘʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʩʫʤʤʘʨʥʳʡ 
ʪʦʢ ʚʩʝʭ ʜʚʠʛʘʪʝʣʝʡ. 
ʇʨʠʤʝʯʘʥʠʝ. ɼʣʷ ʥʘʜʣʝʞʘʱʝʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ 
ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʘʤʘʛʥʠʯʠʚʘʶʱʠʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ 
ʥʝ ʧʨʝʚʳʰʘʣ 90 % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʠʥʚʝʨʪʦʨʘ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 0,4 ï 5,0 A ʅʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ 1/6 ï 2 Ĭ 
I2N ʧʨʠʚʦʜʘ ʜʣʷ ʨʝʞʠʤʘ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʤʝʥʪʦʤ 
(ʧʘʨʘʤʝʪʨ 99.05 ʈɽɾʀʄ ʋʇʈ ɼɺʀɻɸʊ = DTC). ɼʣʷ 
ʨʝʞʠʤʘ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʧʘʨʘʤʝʪʨ 99.05 ʈɽɾʀʄ 
ʋʇʈ ɼɺʀɻɸʊ = ʉʢʘʣʷʨʥʦʝ), ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ 
ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 0 ï 2 Ĭ I2N ʧʨʠʚʦʜʘ. 

10 = 1 ɸ 
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ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

99.07 ʅʆʄʀʅ ʅɸʇʈ 
ɼɺʀɻ 

ɿʘʜʘʝʪ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷ. 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ð ʵʪʦ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ 
ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ ʤʝʞʜʫʬʘʟʥʦʛʦ (ʣʠʥʝʡʥʦʛʦ) 
ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʜʘʝʪʩʷ ʥʘ ʜʚʠʛʘʪʝʣʴ ʚ 
ʥʦʤʠʥʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʪʦʯʢʝ. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ 
ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʚʝʣʠʯʠʥʝ, ʫʢʘʟʘʥʥʦʡ ʥʘ ʧʘʩʧʦʨʪʥʦʡ 

ʪʘʙʣʠʯʢʝ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʪʠʧ ʧʦʜʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 
(ʟʚʝʟʜʘ/ʪʨʝʫʛʦʣʴʥʠʢ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʢʘʟʘʥʥʦʤʫ ʥʘ 

ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠʯʢʝ. 
ʇʨʠʤʝʯʘʥʠʝ. ɼʣʷ ʜʚʠʛʘʪʝʣʝʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ 
ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ 
ʧʨʦʪʠʚʦʵʜʩ (ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 
ʜʚʠʛʘʪʝʣʷ). ɽʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʟʘʜʘʥʦ ʚ ʚʦʣʴʪʘʭ ʥʘ 
ʦʙ/ʤʠʥ,ʥʘʧʨʠʤʝʨ 60 ɺ ʥʘ 1000 ʦʙ/ʤʠʥ, ʪʦ ʥʘʧʨʷʞʝʥʠʝ 
ʜʣʷ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 3000 ʦʙ/ʤʠʥ ʨʘʚʥʦ3 ʭ 60 ɺ = 
180 ɺ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʦʤʠʥʘʣʴʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ ʥʝ ʨʘʚʥʦ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫʥʘʧʨʷʞʝʥʠʶ 
ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (E.D.C.M.), ʫʢʘʟʳʚʘʝʤʦʤʫ 
ʥʝʢʦʪʦʨʳʤʠ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʜʚʠʛʘʪʝʣʝʡ. ʅʦʤʠʥʘʣʴʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʫʪʝʤ ʜʝʣʝʥʠʷ 
ʥʘʧʨʷʞʝʥʠʷ E.D.C.M. ʥʘ 1,7 (= ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠʟ 3). 
ʇʨʠʤʝʯʘʥʠʝ. ʅʘʛʨʫʟʢʘ ʥʘ ʠʟʦʣʷʮʠʶ ʜʚʠʛʘʪʝʣʷ ʚʩʝʛʜʘ 

ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʘ. ʕʪʦ ʪʘʢʞʝ 
ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʫʯʘʶ, ʢʦʛʜʘ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 
ʜʚʠʛʘʪʝʣʷ ʤʝʥʴʰʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʚʦʜʘ 
ʠ ʥʘʧʨʷʞʝʥʠʷ ʝʛʦ ʧʠʪʘʥʠʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 80,0 ï 960,0 ɺ ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ 1/6 ï 2 Ĭ UN ʧʨʠʚʦʜʘ. 

10 = 1 ɺ 

99.08 ʅʆʄʀʅ ʏɸʉʊ 
ɼɺʀɻ 

ʆʧʨʝʜʝʣʷʝʪ ʥʦʤʠʥʘʣʴʥʫʶ ʯʘʩʪʦʪʫ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 5,0 ï 500,0 ɻʮ ʅʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʜʚʠʛʘʪʝʣʷ. 10 = 1 ɻʮ 

99.09 ʅʆʄʀʅ ʉʂʆʈ 
ɼɺʀɻ 

ɿʘʜʘʝʪ ʥʦʤʠʥʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. 
ɼʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘʯʝʥʠʶ, ʫʢʘʟʘʥʥʦʤʫ ʥʘ 
ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠʯʢʝ ʜʚʠʛʘʪʝʣʷ. ɽʩʣʠ ʧʘʨʘʤʝʪʨ 
ʠʟʤʝʥʷʝʪʩʷ, ʧʨʦʚʝʨʴʪʝ ʧʨʝʜʝʣʳ ʩʢʦʨʦʩʪʠ ʚ ʛʨʫʧʧʝ 
ʧʘʨʘʤʝʪʨʦʚ 20 ʇʈɽɼɽʃʓ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 0 ï 30000 ʦʙ/ʤʠʥ ʅʦʤʠʥʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ. 1 = 1 ʦʙ/ʤʠʥ 
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99.10 ʅʆʄʀʅ ʄʆʑʅ 
ɼɺʀɻ 

ʆʧʨʝʜʝʣʷʝʪ ʥʦʤʠʥʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ. ɼʦʣʞʥʘ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘʯʝʥʠʶ, ʫʢʘʟʘʥʥʦʤʫ ʥʘ ʧʘʩʧʦʨʪʥʦʡ 
ʪʘʙʣʠʯʢʝ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 
ʜʚʠʛʘʪʝʣʝʡ ʢ ʠʥʚʝʨʪʦʨʥʦʤʫ ʤʦʜʫʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ 
ʩʫʤʤʘʨʥʫʶ ʤʦʱʥʦʩʪʴ ʚʩʝʭ ʜʚʠʛʘʪʝʣʝʡ. ʋʩʪʘʥʦʚʠʪʝ ʪʘʢʞʝ 
ʧʘʨʘʤʝʪʨ 99.11 ʅʆʄʀʅ COS ʌ ɼɺʀɻ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 0,00 ï 10000,00 ʢɺʪ ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ. 100 = 1 ʢɺʪ 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 

99.11 ʅʆʄʀʅ COS ʌ 
ɼɺʀɻ 

 ʢ ʜʚʠʛʘʪʝʣʷʤ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 
ʤʘʛʥʠʪʘʤʠ), ʚʚʦʜʠʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʡ 
ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ. ʅʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ. ɽʩʣʠ ʵʪʦʪ 
ʧʘʨʘʤʝʪʨ ʟʘʜʘʝʪʩʷ, ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 
ʚʝʣʠʯʠʥʝ, ʫʢʘʟʘʥʥʦʡ ʥʘ ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠʯʢʝ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ 
ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 0,00 ï 1,00 cosű (0 = ʧʘʨʘʤʝʪʨ ʚʳʢʣʶʯʝʥ). 100 = 1 

99.12 ʅʆʄʀʅ ʄʆʄɽʅ 
ɼɺʀɻ 

ʆʧʨʝʜʝʣʷʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ. 
ʅʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ. 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 

 

 0,000 ï  
2147483,647 ʅÅʤ 

ʅʦʤʠʥʘʣʴʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ. 1000 =  
1 ʅÅʤ 



324   ʇʘʨʘʤʝʪʨʳ 

 

99.13 ʊʀʇ ʀɼɽʅʊʀʌ 
ɼɺʀɻ 

ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʚʠʛʘʪʝʣʷ, 
ʚʳʧʦʣʥʷʝʤʦʡ ʧʨʠ ʙʣʠʞʘʡʰʝʤ ʩʣʝʜʫʶʱʝʤ ʧʫʩʢʝ ʧʨʠʚʦʜʘ 
ʚ ʨʝʞʠʤʝ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʤʝʥʪʦʤ. ʇʨʠ 
ʚʳʧʦʣʥʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠʚʦʜ ʦʧʨʝʜʝʣʷʝʪ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʜʚʠʛʘʪʝʣʴ 
ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʠʟʤʝʥʝʥ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ. 
ʇʦʩʣʝ ʘʢʪʠʚʠʟʘʮʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʝʛʦ 
ʤʦʞʥʦ ʦʪʤʝʥʠʪʴ, ʦʩʪʘʥʦʚʠʚ ʧʨʠʚʦʜ. ɽʩʣʠ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʦʜʥʘʞʜʳ ʫʞʝ ʙʳʣ ʚʳʧʦʣʥʝʥ, 
ʜʣʷ ʧʘʨʘʤʝʪʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 
ɹʝʟ ʠʜʝʥʪʠʬ. ɽʩʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʝʱʝ ʥʝ 
ʚʳʧʦʣʥʷʣʩʷ, ʜʣʷ ʧʘʨʘʤʝʪʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ɹʝʟ ʚʨʘʱʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ. 
ʇʨʠʤʝʯʘʥʠʷ 
Å ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 
ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʤʝʩʪʥʦʛʦʫʧʨʘʚʣʝʥʠʷ (ʪ. ʝ. ʪʦʛʜʘ, 
ʢʦʛʜʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʂ ʠʣʠ 
ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ). 

Å ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ, 
ʝʩʣʠ ʧʘʨʘʤʝʪʨ 99.05ʈɽɾʀʄ ʋʇʈ ɼɺʀɻɸʊ = 
ʉʢʘʣʷʨʥʦʝ. 

Å ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ 
ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʙʳʣ ʠʟʤʝʥʝʥ ʣʶʙʦʡ ʠʟ ʧʘʨʘʤʝʪʨʦʚ 
ʜʚʠʛʘʪʝʣʷ (99.04, 99.06 ï 99.12). ɼʣʷ ʧʘʨʘʤʝʪʨ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ çɹɽɿ 
ɺʈɸʑɽʅʀʗè ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʷ. 

Å ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʚ 
ʥʦʨʤʘʣʴʥʦʤ ʠʣʠ ʫʧʨʦʱʝʥʥʦʤ ʨʝʞʠʤʝ, ʘ ʪʘʢʞʝ ʝʩʣʠ 
ʪʨʝʙʫʝʪʩʷ ʘʚʪʦʬʘʟʠʨʦʚʢʘ ʚʨʘʱʝʥʠʷ, ʚʘʣ ʜʚʠʛʘʪʝʣʷ 
ɼʆʃɾɽʅ ʚʨʘʱʘʪʴʩʷ ʩʚʦʙʦʜʥʦ ʩ ʤʦʤʝʥʪʦʤ ʥʘʛʨʫʟʢʠ < 
10 %. 

Å ʄʝʭʘʥʠʯʝʩʢʠʡ ʪʦʨʤʦʟ ʥʝ ʨʘʩʪʦʨʤʘʞʠʚʘʝʪʩʷ 
ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ. 
ʆʙʝʩʧʝʯʴʪʝ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʩʥʷʪʠʝ 
ʪʦʨʤʦʟʘ ʚʦ ʚʨʝʤʷ ʥʦʨʤʘʣʴʥʦʛʦ ʠʣʠ ʫʧʨʦʱʝʥʥʦʛʦ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ, ʘ ʪʘʢʞʝ ʧʨʠ 
ʘʚʪʦʬʘʟʠʨʦʚʢʝ. 

Å ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 
ʧʨʦʛʦʥʘ ʚʦʟʤʦʞʥʦ ʟʘʱʠʪʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʤʦʤʝʥʪʘ 
ʜʚʠʛʘʪʝʣʷ ʠ ʯʪʦ ʮʝʧʴ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʟʘʤʢʥʫʪʘ. 

 

 ɹʝʟ ʠʜʝʥʪʠʬ ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʜʚʠʛʘʪʝʣʷ ʥʝ 
ʟʘʧʨʘʰʠʚʘʝʪʩʷ. ʕʪʦʪ ʨʝʞʠʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʪʦʣʴʢʦ ʚ 
ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ 
(ʥʦʨʤʘʣʴʥʳʡ/ʫʧʨʦʱʝʥʥʳʡ/ʙʝʟ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ) ʫʞʝ 
ʦʜʠʥ ʨʘʟ ʙʳʣ ʚʳʧʦʣʥʝʥ. 

0 

 
ˉ ʅʘʟʚʘʥʠʝ/ 

ɿʥʘʯʝʥʠʝ 
ʆʧʠʩʘʥʠʝ FbEq 
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 ʅʦʨʤ ʨʝʞʠʤ ʆʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʪʦʯʥʦʩʪʴ 
ʫʧʨʘʚʣʝʥʠʷ. ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 
90 ʩʝʢʫʥʜ. ʕʪʦʪ ʨʝʞʠʤ ʜʦʣʞʝʥ ʚʳʙʠʨʘʪʴʩʷ ʚʦ ʚʩʝʭ 
ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʵʪʦ ʚʦʟʤʦʞʥʦ. 
ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʦʥʘ ʚ ʥʦʨʤʘʣʴʥʦʤ ʠʣʠ ʫʧʨʦʱʝʥʥʦʤ ʨʝʞʠʤʝ, ʘ ʪʘʢʞʝ 

ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʘʚʪʦʬʘʟʠʨʦʚʢʘ ʚʨʘʱʝʥʠʷ, ʜʚʠʛʘʪʝʣʴ 
ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʩʦʝʜʠʥʝʥ ʦʪ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ (ʪ. ʝ. ʚʘʣ 

ʜʚʠʛʘʪʝʣʷ ɼʆʃɾɽʅ ʚʨʘʱʘʪʴʩʷ ʩʚʦʙʦʜʥʦ ʩ ʤʦʤʝʥʪʦʤ 
ʥʘʛʨʫʟʢʠ < 10 %. 
ʇʨʠʤʝʯʘʥʠʝ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 
ʧʨʦʛʦʥʘ ʧʨʦʚʝʨʴʪʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ɺʦ 
ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʜʚʠʛʘʪʝʣʴ ʜʦʣʞʝʥ 
ʚʨʘʱʘʪʴʩʷ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺʅʀʄɸʅʀɽ! ɺʦ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 
ʧʨʦʛʦʥʘ ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ  
ʦʢʦʣʦ 50 ï 100 % ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ. ʇɽʈɽɼ  
ɺʓʇʆʃʅɽʅʀɽʄ ʀɼɽʅʊʀʌʀʂɸʎʀʆʅʅʆɻʆ 

ʇʈʆɻʆʅɸ ʅɽʆɹʍʆɼʀʄʆ ʋɹɽɼʀʊʔʉʗ ɺ 
ɹɽɿʆʇɸʉʅʆʉʊʀ ʕʊʆʁ ʆʇɽʈɸʎʀʀ! 

1 

 ʋʧʨʦʱ ʨʝʞʠʤ ʋʧʨʦʱʝʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ. ʕʪʦʪ ʨʝʞʠʤ 
ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʚʤʝʩʪʦ ʥʦʨʤʘʣʴʥʦʛʦ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʳʡ 
ʤʘʛʥʠʪʥʳʡ ʤʦʪʦʢ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʪʦʨʤʦʟʘ ʚ ʩʥʷʪʦʤ 
ʩʦʩʪʦʷʥʠʠ (ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʩ ʢʦʥʫʩʥʳʤ ʨʦʪʦʨʦʤ). 
ʋʧʨʦʱʝʥʥʳʡ ʨʝʞʠʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʧʨʠ 
ʚʳʩʦʢʠʭ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʘʭ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ ʥʝ ʚʩʝʛʜʘ 
ʪʘʢ ʪʦʯʝʥ, ʢʘʢ ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ. ʋʧʨʦʱʝʥʥʳʡ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ 
ʥʦʨʤʘʣʴʥʳʡ (< 90 ʩ). 
ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʦʥʘ ʚ ʥʦʨʤʘʣʴʥʦʤ ʠʣʠ ʫʧʨʦʱʝʥʥʦʤ ʨʝʞʠʤʝ, ʘ ʪʘʢʞʝ 
ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʘʚʪʦʬʘʟʠʨʦʚʢʘ ʚʨʘʱʝʥʠʷ, ʜʚʠʛʘʪʝʣʴ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʩʦʝʜʠʥʝʥ ʦʪ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ (ʪ. ʝ. ʚʘʣ 
ʜʚʠʛʘʪʝʣʷ ɼʆʃɾɽʅ ʚʨʘʱʘʪʴʩʷ ʩʚʦʙʦʜʥʦ ʩ ʤʦʤʝʥʪʦʤ 

ʥʘʛʨʫʟʢʠ < 10 %. 
ʇʨʠʤʝʯʘʥʠʝ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 
ʧʨʦʛʦʥʘ ʧʨʦʚʝʨʴʪʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ɺʦ 
ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʜʚʠʛʘʪʝʣʴ ʜʦʣʞʝʥ 
ʚʨʘʱʘʪʴʩʷ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺʅʀʄɸʅʀɽ! ɺʦ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʦʥʘ ʜʚʠʛʘʪʝʣʴ ʚʨʘʱʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ  
ʦʢʦʣʦ 50 ï 100 % ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ. ʇɽʈɽɼ  
ɺʓʇʆʃʅɽʅʀɽʄ ʀɼɽʅʊʀʌʀʂɸʎʀʆʅʅʆɻʆ 

ʇʈʆɻʆʅɸ ʅɽʆɹʍʆɼʀʄʆ ʋɹɽɼʀʊʔʉʗ ɺ 
ɹɽɿʆʇɸʉʅʆʉʊʀ ʕʊʆʁ ʆʇɽʈɸʎʀʀ! 

2 

 ɹʝʟ ʚʨʘʱʝʥʠʷ ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʧʨʠ ʦʩʪʘʥʦʚʣʝʥʥʦʤ 
ʜʚʠʛʘʪʝʣʝ. ʅʘ ʜʚʠʛʘʪʝʣʴ ʧʦʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ. ɺ 
ʩʣʫʯʘʝ ʘʩʠʥ-ʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʝʛʦ ʚʘʣ ʥʝ ʚʨʘʱʘʝʪʩʷ (ʚ 
ʜʚʠʛʘʪʝʣʷʭ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ ʚʦʟʤʦʞʝʥ ʧʦʚʦʨʦʪ 
ʚʘʣʘ < 0,5 ʦʙʦʨʦʪʘ). 
ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʨʝʞʠʤ ʜʦʣʞʝʥ ʚʳʙʠʨʘʪʴʩʷ ʪʦʣʴʢʦ 
ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʦʨʤʘʣʴʥʳʡ ʠʣʠ ʫʧʨʦʱʝʥʥʳʡ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ ʥʝʚʦʟʤʦʞʥʳ (ʢʦʛʜʘ 
ʜʚʠʛʘʪʝʣʴ ʥʝʚʦʟʤʦʞʥʦ ʦʪʩʦʝʜʠʥʠʪʴ ʦʪ ʣʠʬʪʦʚʦʡ 
ʩʠʩʪʝʤʳ). 

3 
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ˉ ʅʘʟʚʘʥʠʝ/ 
ɿʥʘʯʝʥʠʝ 

ʆʧʠʩʘʥʠʝ FbEq 

 ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʇʨʠ ʘʚʪʦʬʘʟʠʨʦʚʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʛʦʣ ʟʘʧʫʩʢʘ 
ʜʚʠʛʘʪʝʣʷ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʨʫʛʠʝ 
ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ ʥʝ ʦʙʥʦʚʣʷʶʪʩʷ. 
ʉʤ. ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 11.07 ʈɽɾ ɸɺʊʆʌɸɿʀʈ ʠ 
ʨʘʟʜʝʣ ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʥʘ ʩʪʨ. 138. 
ʇʨʠʤʝʯʘʥʠʷ 
Å ʕʪʦʪ ʨʝʞʠʤ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 
ʝʩʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ (ʚ ʨʝʞʠʤʝ 
ʥʦʨʤʘʣʴʥʦʤ/ʫʧʨʦʱʝʥʥʦʤ/ʙʝʟ ʚʨʘʱʝʥʠʷ) ʫʞʝ ʦʜʥʘʞʜʳ 
ʚʳʧʦʣʥʷʣʩʷ. ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ, ʢʦʛʜʘ ʢ 
ʜʚʠʛʘʪʝʣʶ ʩ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʦʤ ʜʦʙʘʚʣʷʝʪʩʷ ʠʣʠ 
ʟʘʤʝʥʷʝʪʩʷ ʜʘʪʯʠʢ ʘʙʩʦʣʶʪʥʦʛʦ (ʧʦʣʥʦʛʦ) ʫʛʣʘ 
ʧʦʚʦʨʦʪʘ ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʥʦʚʦ ʚʳʧʦʣʥʷʪʴ 
ʥʦʨʤʘʣʴʥʳʡ/ʫʧʨʦʱʝʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ 
ʠʣʠ ʧʨʦʛʦʥ ʩ ʦʩʪʘʥʦʚʣʝʥʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. 

Å ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ ʚ 
ʥʦʨʤʘʣʴʥʦʤ ʠʣʠ ʫʧʨʦʱʝʥʥʦʤ ʨʝʞʠʤʝ, ʘ ʪʘʢʞʝ ʝʩʣʠ 
ʪʨʝʙʫʝʪʩʷ ʘʚʪʦʬʘʟʠʨʦʚʢʘ ʚʨʘʱʝʥʠʷ, ʜʚʠʛʘʪʝʣʴ 
ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʩʦʝʜʠʥʝʥ ʦʪ ʣʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ (ʪ. ʝ. 
ʚʘʣ ʜʚʠʛʘʪʝʣʷ ɼʆʃɾɽʅ ʚʨʘʱʘʪʴʩʷ ʩʚʦʙʦʜʥʦ ʩ 
ʤʦʤʝʥʪʦʤ ʥʘʛʨʫʟʢʠ < 10 %. 

4 

 ʂʘʣʠʙʨʦʚʢʘ ʂʘʣʠʙʨʦʚʢʘ ʠʟʤʝʨʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʤʝʱʝʥʠʷ ʠ ʫʩʠʣʝʥʠʷ. 
ʂʘʣʠʙʨʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʧʫʩʢʝ. 

5 
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8 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ 

ʦʧʘʨʘʤʝʪʨʘʭ 

 

ʆʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʳ 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʧʘʨʘʤʝʪʨʳ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʆʧʠʩʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʤ. ʚ ʛʣʘʚʝ ʇʘʨʘʤʝʪʨʳ. 

ʊʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 
ʊʝʨʤʠʥ ʆʧʨʝʜʝʣʝʥʠʝ 

ʌʘʢʪʠʯʝʩʢʠʡ 
(ʪʝʢʫʱʠʡ) 
ʩʠʛʥʘʣ 

ʉʠʛʥʘʣ, ʠʟʤʝʨʝʥʥʳʡ ʠʣʠ ʚʳʯʠʩʣʝʥʥʳʡ ʧʨʠʚʦʜʦʤ. ʄʦʞʝʪ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʀʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴ 
ʥʝ ʤʦʞʝʪ. 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

ʇʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ. ʇʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ 
ʥʘ ʦʪʜʝʣʴʥʳʡ ʙʠʪ ʚ ʟʥʘʯʝʥʠʠ ʜʨʫʛʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠʣʠ ʤʦʞʝʪ ʙʳʪʴ 
ʫʩʪʘʥʦʚʣʝʥ ʨʘʚʥʳʤ ʬʠʢʩʠʨʦʚʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ 0 (C.FALSE) ʠʣʠ 1 
(C.TRUE). 

ʧʝʨʝʯʠʩʣʝʥʠʝ ʅʫʤʝʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ, ʪ. ʝ. ʩʧʠʩʦʢ ʜʣʷ ʚʳʙʦʨʘ. 

INT32 32-ʨʘʟʨʷʜʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ (31 ʙʠʪ + ʟʥʘʢ). 

No. (ˉ) ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʘ 

Pb ʋʧʘʢʦʚʘʥʥʘʷ ʣʦʛʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ 

PT ʊʠʧ ʟʘʱʠʪʳ ʧʘʨʘʤʝʪʨʘ. ʉʤ. WP, WPD ʠ WP0. 

REAL  
(ɼɽʁʉʊɺʀʊɽʃ 
ʔʅʆɽ ʏʀʉʃʆ) 

16-ʨʘʟʨʷʜʥʘʷ ʚʝʣʠʯʠʥʘ  16-ʨʘʟʨʷʜʥʘʷ ʚʝʣʠʯʠʥʘ (31 ʙʠʪ + ʟʥʘʢ) 

 
 = ʮʝʣʘʷ ʯʘʩʪʴ = ʜʨʦʙʥʘʷ ʯʘʩʪʴ 
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REAL24 8-ʨʘʟʨʷʜʥʘʷ ʚʝʣʠʯʠʥʘ  24-ʨʘʟʨʷʜʥʘʷ ʚʝʣʠʯʠʥʘ (31 ʙʠʪ + ʟʥʘʢ) 

 
 = ʮʝʣʘʷ ʯʘʩʪʴ = ʜʨʦʙʥʘʷ ʯʘʩʪʴ 

 

ʊʝʨʤʠʥ ʆʧʨʝʜʝʣʝʥʠʝ 

Save PF ʅʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʘ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʩʙʦʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 

ʊʠʧ ʊʠʧ ʜʘʥʥʳʭ. ʉʤ. ʧʝʨʝʯʠʩʣʝʥʠʝ, INT32, ʫʢʘʟʘʪʝʣʴ ʙʠʪʘ, ʫʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ, Pb, REAL, REAL24, UINT32. 

UINT32 32-ʨʘʟʨʷʜʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ ʙʝʟ ʟʥʘʢʘ. 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

ʇʘʨʘʤʝʪʨ-ʫʢʘʟʘʪʝʣʴ ʟʥʘʯʝʥʠʷ. ʋʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʜʨʫʛʦʛʦ 
ʧʘʨʘʤʝʪʨʘ. 

WP ʇʘʨʘʤʝʪʨ, ʟʘʱʠʱʝʥʥʳʡ ʦʪ ʟʘʧʠʩʠ (ʪ. ʝ. ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʪʦʣʴʢʦ ʜʣʷ 
ʯʪʝʥʠʷ). 

WPD ʇʘʨʘʤʝʪʨ, ʟʘʱʠʱʝʥʥʳʡ ʦʪ ʟʘʧʠʩʠ, ʢʦʛʜʘ ʧʨʠʚʦʜ ʨʘʙʦʪʘʝʪ. 

WP0 ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʠʤʝʪʴ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ 0. 
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ɻʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 01 ï 09 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ 
ʜʘʥʥʳʭ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ. 
ʧʠʪʘʥʠʷ 

01 ʌAʂʊʀʏɽʉʂʀɽ ɿʅɸʏɽʅʀʗ 

01.01 ʌɸʂʊ ʉʂʆʈ REAL -30000,00 ï 
30000,00 

ʦʙ/ʤʠʥ 250 ʤʢʩ 32 WP - 

01.02 ʌɸʂʊ ʉʂʆʈ % REAL -1000,00 ï 
1000,00 

% 2 ʤʩ 32 WP - 

01.03 ɺʓʍ ʏɸʉʊʆʊɸ REAL -30000,00 ï 

30000,00 
ɻʮ 2 ʤʩ 32 WP - 

01.04 ʊʆʂ ɼɺʀɻ REAL 0,00 ï 30000,00 ɸ 10 ʤʩ 32 WP - 

01.05 ʊʆʂ ɼɺʀɻ % REAL 0,0 ï 1000,0 % 2 ʤʩ 16 WP - 

01.06 ʄʆʄɽʅʊ ɼɺʀɻ REAL -1600,0 ï 1600,0 % 2 ʤʩ 16 WP - 

01.07 U ʇʆʉʊ ʊʆʂɸ REAL 0,00 ï 2000,00 ɺ 2 ʤʩ 32 WP - 

01.08 ʉʂʆʈ ʕʅʂʆɼɽʈ 1 REAL -32768,00 ï 
32768,00 

ʦʙ/ʤʠʥ 250 ʤʢʩ 32 WP - 

01.09 ʇʆɿʀʎ ʕʅʂʆɼɽʈ 
1 

REAL24 0,00000000 
 ï 1,00000000 

ʦʙ 250 ʤʢʩ 32 WP - 

01.10 ʉʂʆʈ ʕʅʂʆɼɽʈ 2 REAL -32768,00 ï 
32768,00 

ʦʙ/ʤʠʥ 250 ʤʢʩ 32 WP - 

01.11 ʇʆɿʀʎ ʕʅʂʆɼɽʈ 
2 

REAL24 0,00000000 
 ï 1,00000000 

ʦʙ 250 ʤʢʩ 32 WP - 

01.12 ʊɽʂʋʑɸʗ ʇʆɿʀʎ REAL -32768,000 
 ï 32768,000 

* 250 ʤʢʩ 32 WP - 

01.13 ʊɽʂʋʑɸʗ ʇʆɿʀʎ 
2 

REAL -32768,000 
 ï 32768,000 

* 250 ʤʢʩ 32 WP - 

01.14 ʉʂʆʈ ʈɸʉʏɽʊʅ REAL -30000,00 ï 
30000,00 

ʦʙ/ʤʠʥ 2 ʤʩ 32 WP - 

01.15 Tɽʄʇ 
ʀʅɺɽʈʊʆʈɸ 

REAL24 -40,0 ï 160,0 % 2 ʤʩ 16 WP - 

01.16 ʊɽʄʇ ʊʆʈʄ ʇʈɽʈ REAL24 -40,0 ï 160,0 % 2 ʤʩ 16 WP - 

01.17 ʊɽʄʇ ɼɺʀɻɸʊɽʃʗ REAL -10,0 ï 250,0 ÁC 10 ʤʩ 16 WP - 

01.18 ɺʓʏ ʊɽʄʇ ɼɺ-ʃʗ INT32 -60 ï 1000 ÁC - 16 WP x 

01.19 U ʇʀʊɸʖʑɽɽ REAL 0,0 ï 1000,0 ɺ 10 ʤʩ 16 WP - 

01.20 ʅɸɻʈ ʊʆʈʄ 
ʈɽɿʀʉʊ 

REAL24 0 ï 1000 % 50 ʤʩ 16 WP - 

01.21 ɿɸɻʈʋɿʂɸ CPU UINT32 0 ï 100 % - 16 WP - 

01.22 ɺʓʍ ʄʆʑʅʆʉʊʔ 
ʇʏ 

REAL -32768,00 ï 
32768,00 

ʢɺʪ 10 ʤʩ 32 WP - 
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01.26 ɺʈɽʄʗ ʆɹʑɽɽ INT32 0,0 ï 35791394,1 ʯ 10 ʤʩ 32 WP0 x 

01.27 ɺʈɽʄʗ 
ʅɸʈɸɹʆʊʂʀ 

INT32 0,0 ï 35791394,1 ʯ 10 ʤʩ 32 WP0 x 

01.28 ʅɸʈɸɹʆʊʂɸ ɺɽʅʊ INT32 0,0 ï 35791394,1 ʯ 10 ʤʩ 32 WP0 x 

02 ɿʅAʏɽʅʀʗ ɺʍʆɼʆɺ/ɺʓʍʆɼʆɺ 

02.01 ʉʆʉʊʆʗʅʀɽ DI Pb 0b000000 ï 
0b111111 

- 2 ʤʩ 16 WP - 

02.02 ʉʆʉʊʆʗʅʀɽ RO Pb 0b000 ï 0b111 - 2 ʤʩ 16 WP - 

02.03  ʉʆʉʊʆʗʅʀɽ DIO Pb 0b000 ï 0b111 - 2 ʤʩ 16 WP - 

02.04 AI1 REAL -11,000 ï 11,000 ɺ ʠʣʠ 
ʤɸ 

2 ʤʩ 16 WP - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ 
ʜʘʥʥʳʭ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ. 
ʧʠʪʘʥʠʷ 

02.05 AI1 ʄɸʉʐʊɸɹ REAL -32768,000 
 ï 32768,000 

- 250 ʤʢʩ 32 WP - 

02.06 AI2 REAL -11,000 ï 11,000 ɺ ʠʣʠ 
ʤɸ 

2 ʤʩ 16 WP - 

02.07 AI2 ʄɸʉʐʊɸɹ REAL -32768,000 
 ï 32768,000 

- 250 ʤʢʩ 32 WP - 

02.08 AO1 REAL 0,000 ï 22,700 ʤɸ 2 ʤʩ 16 WP - 

02.09 AO2 REAL -10,000 ï 10,000 ɺ 2 ʤʩ 16 WP - 

02.10 ʉʆʉʊ ʏɸʉʊ 
ɺʍDIO2 

REAL -32768,000 
 ï 32768,000 

ɻʮ 2 ʤʩ 32 WP - 

02.11 ʉʆʉʊ ʏʉʊ 
ɺʓʍDIO3 

REAL -32768,000 
 ï 32768,000 

ɻʮ 2 ʤʩ  32 WP - 

02.12 Cʃ ʋʇʈɸɺʃ FBA Pb 0x00000000  
 ï 0xFFFFFFFF 

- 500 ʤʢʩ 32 WP - 

02.13 Cʃ ʉʆʉʊ FBA Pb 0x00000000  
 ï 0xFFFFFFFF 

- 500 ʤʢʩ 32 WP - 

02.14 ɿɸɼɸʅʀɽ 1 ʇʆ 
FBA 

INT32 -2147483647 
 ï 2147483647 

- 500 ʤʢʩ 32 WP - 

02.15 ɿɸɼɸʅʀɽ 2 ʇʆ 
FBA 

INT32 -2147483647 
 ï 2147483647 

- 500 ʤʢʩ 32 WP - 

02.16 ʉʆʉʊ ɼʆʇ DI Pb 0b000000 ï 
0b111111 

- 500 ʤʢʩ 16 WP - 

02.17 Cʃ ʋʇʈ ɺɽɼʋʑ 
ʇʏ 

Pb 0x000 ï 0xFFFF - 500 ʤʢʩ 16 WP - 

02.18 Cʃ ʋʇʈ ɺɽɼʆʄ 
ʇʏ 

Pb 0x000 ï 0xFFFF - 2 ʤʩ 16 WP - 
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02.19 ɿɸɼɸʅʀɽ 1 D2D REAL -2147483647 
 ï 2147483647 

- 500 ʤʢʩ 32 WP - 

02.20 ɿɸɼɸʅʀɽ 2 D2D REAL -2147483647 
 ï 2147483647 

- 2 ʤʩ 32 WP - 

02.80 Cʆʉʊ ɼʆʇ DIO Pb 0x0000 ï 0xFFFF - 20 ʤʩ 32 WP - 

02.81 ʉʆʉʊ ɼʆʇ RO Pb 0x0000 ï 0xFFFF - 20 ʤʩ 32 WP - 

03 ʋʇʈɸɺʃʗʖʑʀɽ ɿʅɸʏɽʅʀʗ 

03.02 ɿɸɼɸʅʀɽ ʉʂʆʈ 2 REAL -30000,00 ï 
30000,00 

ʦʙ/ʤʠʥ 500 ʤʢʩ 32 WP - 

03.03 ɿɸɼɸʅʀɽ ʉʂʆʈ 
ɺʍ 

REAL -30000,00 ï 
30000,00 

ʦʙ/ʤʠʥ 500 ʤʢʩ 32 WP - 

03.04 ɿɸɼɸʅʀɽ ʉʂʆʈ 
ɺʓʍ 

REAL -30000,00 ï 
30000,00 

ʦʙ/ʤʠʥ 500 ʤʢʩ 32 WP - 

03.05 ɿɸɼ ʉʂʆʈ 
ʊɽʂʋʑɽɽ 

REAL -30000,00 ï 
30000,00 

ʦʙ/ʤʠʥ 250 ʤʢʩ 32 WP - 

03.06 ʌʀʃʔʊʈ ʆʐ 
ʉʂʆʈ 

REAL -30000,00 ï 
30000,00 

ʦʙ/ʤʠʥ 250 ʤʢʩ 32 WP - 

03.07 ʂʆʄʇ ʄʆʄ 
ʋʉʂʆʈɽʅ 

REAL -1600,0 ï 1600,0 % 250 ʤʢʩ 16 WP - 

03.08 ʇʈɽɼɽʃʔʅ ɺʓʍ 
ʄʆʄ 

REAL -1600,0 ï 1600,0 % 250 ʤʢʩ 16 WP - 

03.13 ʌʀʅɸʃʔʅ ɿɸɼ 
ʄʆʄ 

REAL -1600,0 ï 1600,0 % 250 ʤʢʩ 16 WP - 

03.14 ʇɸʄʗʊʔ ʊʆʈʄ 
ʄʆʄ 

REAL -1000,0 ï 1000,0 % 2 ʤʩ 16 WP x 

03.15 ʂʆʄɸʅɼɸ ʅɸ 
ʊʆʈʄ 

ʧʝʨʝʯʠʩʣ 
ʝʥʠʝ 

0 ï 1 - 2 ʤʩ 16 WP - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ 
ʜʘʥʥʳʭ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ. 
ʧʠʪʘʥʠʷ 

03.16 ʊɽʂ ɿɸɼ 
ʅɸʄɸɻʅʀʏ 

REAL24 0 ï 200 % 2 ʤʩ 16 WP - 

03.17 ʊɽʂ ɿɸɼ 
ʄʆʄɽʅʊɸ 

REAL -1600,0 ï 1600,0 % 250 ʤʢʩ 32 WP - 

05 ʉʀɻʅɸʃʓ ʋʇʈɸɺʃɽʅʀʗ ʃʀʌʊʆʄ 

05.01 ʉʃ ʉʆʉʊ ʃʀʌʊɸ Pb 0x0000 ï 0xFFFF - 20 ʤʩ 32 WP - 

05.02 ʉʃ ʉʆʉʊ ʆʊʂɸɿɸ Pb 0x0000 ï 0xFFFF - 100 ʤʩ 32 WP - 

05.03 ɺʓɹʈ ʉʂʆʈ 
ʃʀʌʊɸ 

REAL -32768,00 ï 
32768,00 

ʤ/ʩʝʢ 20 ʤʩ 32 WP - 

05.04 ɿɸɻʈ ʂɸɹ ʃʀʌʊɸ REAL -32768,00 ï 
32768,00 

% 20 ʤʩ 32 WP - 

05.05 ɿʅɸʏ ʂʆʄʇ ʄʆʄ 
ʀʅ 

REAL -32768,00 ï 
32768,00 

% 20 ʤʩ 32 WP - 



ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦʧʘʨʘʤʝʪʨʘʭ   333 

 

05.06 ɿʅɸʏ ʂʆʄʇ ʉʊ 
ʄʆʄ 

REAL -32768,00 ï 
32768,00 

% 20 ʤʩ 32 WP - 

05.07 ɿʅʏ ʂʆʄʇ ɼʀʅ 
ʄʆʄ 

REAL -32768,00 ï 
32768,00 

% 20 ʤʩ 32 WP - 

05.08 ʊɽʂ ʉʂʆʈ ʃʀʌʊɸ REAL -32768,00 ï 
32768,00 

ʤ/ʩʝʢ 20 ʤʩ 32 WP - 

05.09 ɿɸɼɸʅ ʉʂʆʈ 
ʃʀʌʊɸ 

REAL -32768,00 ï 
32768,00 

ʤ/ʩʝʢ 20 ʤʩ 32 WP  

05.10 ʈɸʉʉʊ ʅɸ 
ɼʆʊʗɻʀɺ 

REAL -32768,00 ï 
32768,00 

ʤ 20 ʤʩ 32 WP - 

05.11 ʇʈʆʁɼɽʅ 
ʈɸʉʉʊʆʗʅ 

REAL -32768,00 ï 
32768,00 

ʤ 20 ʤʩ 32 WP - 

05.12 ʅɸʇʈ ʇʈʀ 
ʕɺɸʂʋɸʎ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 20 ʤʩ 16 WP  

06 ʉʆʉʊʆʗʅʀɽ ʇʈʀɺʆɼA 

06.01 ʉʃʆɺʆ 
ʉʆʉʊʆʗʅʀʗ1 

Pb 0x0000 ï 0xFFFF - 2 ʤʩ 16 WP - 

06.02 ʉʃʆɺʆ 
ʉʆʉʊʆʗʅʀʗ2 

Pb 0x0000 ï 0xFFFF - 2 ʤʩ 16 WP - 

06.03 ʉʃʆɺʆ ʉʆʉʊ 
ʉʂʆʈ 

Pb 0x0000 ï 0xFFFF - 250 ʤʢʩ 16 WP - 

06.05 ʉʃʆɺʆ 
ʇʈɽɼɽʃʆɺ 

Pb 0x0000 ï 0xFFFF - 250 ʤʢʩ 16 WP - 

06.07 ʉʆʉʊ ʆɻʈɸʅʀʏ 
ʄʆʄ 

Pb 0x0000 ï 0xFFFF - 250 ʤʢʩ 16 WP - 

06.14 ʉʆʉʊ ʂʆʅʊʈʆʃʗ Pb 0b000 ï 0b111 - 2 ʤʩ 16 WP - 

08 ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ ʀ ʆʊʂAɿʓ 

08.01 Aʂʊʀɺʅɸʗ 
ɸɺɸʈʀʗ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 65535 - - 16 WP - 

08.02 ʇʆʉʃɽɼʅʗʗ 
ɸɺɸʈʀʗ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2147483647 - - 16 WP0 - 

08.03 ɺʈ ɸɺɸʈ 
ʉʊɸʈʐɽɽ 

INT32 0 ï 2147483647 ʜʝʥʴ - 32 WP - 

08.04 ɺʈ ɸɺɸʈ 
ʄʃɸɼʐɽɽ 

INT32 00:00:00 ï  
2147483647 

ʚʨʝʤʷ - 32 WP - 

08.05 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 
1 

UINT32 0x0000 ï 0xFFFF - 2 ʤʩ 16 WP0 - 

08.06 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 
2 

UINT32 0x0000 ï 0xFFFF - 2 ʤʩ 16 WP0 - 

08.07 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 
3 

UINT32 0x0000 ï 0xFFFF - 2 ʤʩ 16 WP0 - 

08.08 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 
4 

UINT32 0x0000 ï 0xFFFF - 2 ʤʩ 16 WP0 - 

08.09 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 
5 

UINT32 0x0000 ï 0xFFFF - 2 ʤʩ 16 WP0  

08.10 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 
6 

UINT32 0x0000 ï 0xFFFF - 2 ʤʩ 16 WP0  
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ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ 
ʜʘʥʥʳʭ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ. 
ʧʠʪʘʥʠʷ 

09 ʀʅʌʆʈʄɸʎʀʗ ʆ ʉʀʉʊɽʄɽ 

09.01 ʊʀʇ ʇʈʀɺʆɼɸ INT32 0 ï 65535 - - 16 WP - 

09.02 ʄʆʑʅʆʉʊʔ 
ʇʈʀɺʆɼɸ 

INT32 0 ï 65535 - - 16 WP - 

09.03 ʅɸɿɺɸʅʀɽ ʇʆ Pb 0x00000000 ï 
0xFFFFFFFF 

- - 16 WP - 

09.04 ɺɽʈʉʀʗ ʇʆ Pb 0x0000 ï 0xFFFF - - 16 WP - 

09.05 ʆɹʅʆɺʃɽʅʀɽ ʇʆ Pb 0 ï 4294967295 - - 16 WP - 

09.10 ɺɽʈʉ ɺʉʊʈ 
ʃʆɻʀʂʀ 

Pb 0x0000 ï 0xFFFF - - 32 WP - 

09.20 ʆʇʎʀʗ ɺ SLOT1 INT32 0 ï 24 - - 16 WP - 

09.21 ʆʇʎʀʗ ɺ SLOT2 INT32 0 ï 24 - - 16 WP - 

09.22 ʆʇʎʀʗ ɺ SLOT3 INT32 0 ï 23 - - 16 WP - 
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ɻʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ 10 ï 99 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

10 ʇʋʉʂ/ʉʊʆʇ 

10.01 ʌʋʅʂʎ ʇʋʉʂɸ 
ɺʅ1 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 6 - 2 ʤʩ 16 IN1 F IN2R WPD - 

10.02 ʀʉʊ1 ʇʋʉʂɸ 
ɺʅ1 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 2 ʤʩ 32 P.02.01.00 WPD - 

10.03 ʀʉʊ2 ʇʋʉʂɸ 
ɺʅ1 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 2 ʤʩ 32 P.02.01.01 WPD - 

10.07 ʀʉʊ ʇʋʉʂɸ 
ʊʆʃʏʂ1 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

10.08 ʀʉʊ ʉɹʈʆʉ 
ɸɺɸʈʀʀ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

10.09 ʀʉʊ ʈɸɿʈ 
ʈɸɹʆʊʓ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

10.10 ʀʉʊ ɸɺɸʈ 
ʆʉʊɸʅ3 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

10.11 ʀʉʊ ɸɺɸʈ 
ʆʉʊɸʅ1 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 2 ʤʩ 32 C.TRUE WPD - 

10.12 ʀʉʊ ɿɸʇʈɽʊ 
ʇʋʉʂ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 2 ʤʩ 16 ɿʘʧʨʝʱʝʥʦ -  

10.13 ʀʉʊ ʂʆʄ 
ʉʃʆɺɸ FB 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 2 ʤʩ 32 P.02.12 WPD - 

10.14 ʀʉʊ ʇʋʉʂ 
ʊʆʃʏʂ2 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

10.15 ʈɸɿʈɽʐ 
ʊʆʃʏʂ  
ʈɽɾ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

10.16 ʀʉʊ ʂʆʄ 
ʉʃʆɺ D2D 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 2 ʤʩ 32 P.02.17 WPD - 

10.17 ʈɸɿʈɽʐɽʅʀɽ 
ʇʋʉʂɸ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

10.80 ʈɽɾ ʌ-ʎʀʀ 
ɿɸʄɽɼʃ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 3 - 20 ʤʩ 16 ʅɽ 
ɺʓɹʈɸʅ 

- - 

10.81 ʀʉʊ ʂʆʄ 
ɿɸʄɽɼʃ1 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.TRUE - - 

10.82 ʀʉʊ ʂʆʄ 
ɿɸʄɽɼʃ2 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.TRUE - - 

10.85 ʉʂʆʈ ɸʂʊ 
ɿɸʄɽɼʃ 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,25 - - 
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10.86 ʀʉʊ ʂʆʅʎ 
ɺɽʈʍɸ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.TRUE - - 

10.87 ʀʉʊ ʂʆʅʎ 
ʅʀɿɸ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.TRUE - - 

10.88 ʀʉʊ ʈɸɿʈ 
ʈɸɹʆʊʓ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.TRUE - - 

10.89 ʀʉʊ ʈɽɾ 
ʕɺɸʂʋɸʎ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 100 ʤʩ 32 C.FALSE - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ 

 

ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

10.90 ʀʉʊ ɸɺʊʆ 
ʕɺɸʂʋɸʎ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ  - - 20 ʤʩ 32 C.FALSE - - 

10.91 ʀʉʊ ɼʊʆ ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ  - - 20 ʤʩ 32 C.FALSE - - 

10.92 ʀʉʊ ʈɽɾ 
ʈɽɺʀɿʀʀ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ  - - 20 ʤʩ 32 C.FALSE - - 

10.93 ʀʉʊ ʈɽɺʀɿ 
ɺɺɽʈʍ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ  - - 100 ʤʩ 32 C.FALSE - - 

10.94 ʀʉʊ ʈɽɺʀɿ 
ɺʅʀɿ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ  - - 100 ʤʩ 32 C.FALSE - - 

10.95 ʂʆʄɸʅ 
ʉʃʆɺʆ FB 

UINT32  0x000 ï 
0xFFFF 

- 20 ʤʩ 32 0x0000 
(ʰʝʩʪʥʘʜʮʘʪʝʨ 
ʠʯʥʦʝ) 

- - 

11 ʈɽɾʀʄ ʇʋʉʂ/ʉʊʆʇ  
11.01 ʈɽɾʀʄ 

ʇʋʉʂɸ 
ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ  0 ï 2 - - 16 ʇʦʩʪʦʷʥʥʘʷ 

ʚʨʝʤʝʥʠ 
WPD - 

11.02 ɺʈ ʅɸʄɸɻʅ 
ʇʆʉʊ ʊ 

UINT32  0 ï 10000 ʤʩ - 16 500 WPD - 

11.03 ʈɽɾʀʄ 
ʆʉʊɸʅʆɺɸ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ  1 ï 2 - 2 ʤʩ 16 ʇʣʘʚʥʦʝ 

ʠʟʤʝʥʝʥʠʝ 
- - 

11.04 ʉʂʆʈ ʋɼɽʈ 
ʇʆʉʊ ʊ 

REAL  0,0 ï 
1000,0 

ʦʙ/ 
ʤʠʥ 

2 ʤʩ 16 5,0 - - 

11.05 ʊʆʂ ʋɼɽʈɾ 
ʇʆʉʊ ʊ 

UINT32  0 ï 100 % 2 ʤʩ 16 30 - - 

11.06 ʋɼɽʈɾ ʇʆʉʊ 
ʊʆʂʆʄ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ  0 ï 1 - 2 ʤʩ 16 ɿʘʧʨʝʱʝʥʦ - - 

11.07 Aɺʊʆʌɸɿʀʈ ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ  0 ï 2 - - 16 ʇʦʚʦʨʦʪ - - 

12 ɼʀʉʂʈɽʊʅʓɽ 
ɺʍʆɼʓ/ɺʓʍʆɼʓ  
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12.01 DIO1 
ʂʆʅʌʀɻʋʈɸʎ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ  0 ï 1 - 10 ʤʩ 16 ɺʭʦʜ - - 

12.02 DIO2 
ʂʆʅʌʀɻʋʈɸʎ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ  0 ï 2 - 10 ʤʩ 16 ɺʳʭʦʜ - - 

12.03 DIO3 
ʂʆʅʌʀɻʋʈɸʎ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ  0 ï 3 - 10 ʤʩ 16 ɺʳʭʦʜ - - 

12.04 ʉʀɻʅ ʇʆɼʂʃ 
DIO1 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ  - - 10 ʤʩ 32 C.FALSE - - 

12.05 ʉʀɻʅ ʇʆɼʂʃ 
DIO2 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ  - - 10 ʤʩ 32 P.06.01.00 - - 

12.06 ʉʀɻʅ ʇʆɼʂʃ 
DIO3 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ  - - 10 ʤʩ 32 P.06.01.10 - - 

12.07 ʏɸʉʊ ʇʆɼʂʃ 
DIO3 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ  

- - 10 ʤʩ 32 P.01.01 - - 

12.08 ʄɸX 
ʏɸʉʊʆʊɸ 
DIO3 

REAL  3 ï 32768 ɻʮ 10 ʤʩ 16 1000 - - 

12.09 ʄIN ʏɸʉʊʆʊɸ 
DIO3 

REAL  3 ï 32768 ɻʮ 10 ʤʩ 16 3 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

12.10 ʄɸʉʐʊɸɹ 
ʄɸʍ DIO3 

REAL 0 ï 32768 - 10 ʤʩ 16 1500 - - 

12.11 ʄɸʉʐʊɸɹ 
ʄIN DIO3 

REAL 0 ï 32768 - 10 ʤʩ 16 0 - - 

12.12 ʉʀɻʅ 
ʇʆɼʂʃʖʏ 
RO1 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 10 ʤʩ 32 P.03.15.00 - - 

12.13 ʀʅɺɽʈʊʀʈ DI UINT32 0b000000 ï 
0b111111 

- 10 ʤʩ 16 0b000000 
(ʜʚʦʠʯʥʦʝ) 

- - 

12.14 ʄɸX 
ʏɸʉʊʆʊɸ 
DIO2 

REAL 3 ï 32768 ɻʮ 10 ʤʩ 16 1000 - - 

12.15 ʄIN ʏɸʉʊʆʊɸ 
DIO2 

REAL 3 ï 32768 ɻʮ 10 ʤʩ 16 3 - - 

12.16 ʄɸʉʐʊɸɹ 
ʄɸʍ DIO2 

REAL -32768 ï 
32768 

- 10 ʤʩ 16 1500 - - 

12.17 ʄɸʉʐʊɸɹ 
ʄIN DIO2 

REAL -32768 ï 
32768 

- 10 ʤʩ 16 0 - - 

12.80 ɸʂʊʀɺ ɼʆʇ 
ʄʆɼʋʃ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝʝ 

0 ï 1 - 20 ʤʩ 16 ʅʝʪ - - 
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12.81 ɼʆʇ DIO1 
ʂʆʅʌʀɻ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 20 ʤʩ 16 ɺʭʦʜ - - 

12.82 ɼʆʇ DIO2 
ʂʆʅʌʀɻ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 20 ʤʩ 16 ɺʭʦʜ - - 

12.83 ɼʆʇ DIO3 
ʂʆʅʌʀɻ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 20 ʤʩ 16 ɺʭʦʜ - - 

12.84 ɼʆʇ DIO4 
ʂʆʅʌʀɻ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 20 ʤʩ 16 ɺʭʦʜ - - 

12.85 ʉʀɻ ʇʆɼ ɼʆʇ 
DIO1 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.FALSE - - 

12.86 ʉʀɻ ʇʆɼ ɼʆʇ 
DIO2 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.FALSE - - 

12.87 ʉʀɻ ʇʆɼ ɼʆʇ 
DIO3 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.FALSE - - 

12.88 ʉʀɻ ʇʆɼ ɼʆʇ 
DIO4 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.FALSE - - 

12.89 ʉʀɻ ʇʆɼ ɼʆʇ 
RO1 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.FALSE - - 

12.90 ʉʀɻ ʇʆɼ ɼʆʇ 
RO2 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.FALSE - - 

13 ɸʅɸʃʆɻʆɺʓɽ ɺʍʆɼʓ 

13.01 ɺʈɽʄʗ 
ʌʀʃʔʊʈ AI1 

REAL 0,000 ï 
30,000 

ʩ 10 ʤʩ 16 0,000 - - 

13.02 AI1 MAX REAL -11,000 ï 
11,000 / -
22,000 ï 
22,000 

ɺ 
ʠʣʠ 
ʤɸ 

10 ʤʩ 16 10,000 - - 

13.03 AI1 MIN REAL -11,000 ï 
11,000 / -
22,000 ï 
22,000 

ɺ 
ʠʣʠ 
ʤɸ 

10 ʤʩ 16 -10,000 - - 

13.04 AI1 MAX 
ʄɸʉʐʊɸɹ 

REAL -32768,000 
 ï 32768,000 

- 10 ʤʩ 32 1500,000 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

13.05 AI1 MIN 
ʄɸʉʐʊɸɹ 

REAL -32768,000 
 ï 32768,000 

- 10 ʤʩ 32 -1500,000 - - 

13.06 ɺʈɽʄʗ 
ʌʀʃʔʊʈ AI2 

REAL 0,000 ï 
30,000 

ʩ 10 ʤʩ 16 0,000 - - 
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13.07 AI2 MAX REAL -11,000 ï 
11,000 / -
22,000 ï 
22,000 

ɺ 
ʠʣʠ 
ʤɸ 

10 ʤʩ 16 10,000 - - 

13.08 AI2 MIN REAL -11,000 ï 
11,000 / -
22,000 ï 
22,000 

ɺ 
ʠʣʠ 
ʤɸ 

10 ʤʩ 16 -10,000 - - 

13.09 AI2 MAX 
ʄɸʉʐʊɸɹ 

REAL -32768,000 
 ï 32768,000 

- 10 ʤʩ 32 100,000 - - 

13.10 AI2 MIN 
ʄɸʉʐʊɸɹ 

REAL -32768,000 
 ï 32768,000 

- 10 ʤʩ 32 -100,000 - - 

13.11 ʇʆɼʉʊʈʆʁʂɸ 
AI 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 4 - 10 ʤʩ 16 ʅʝʪ 
ʟʘʧʨʦʩʘ 

- - 

13.12 ʈɽɸʂʎ ʇʈʀ 
ʄɸX AI 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 3 - 2 ʤʩ 16 ʅʝʪ - - 

13.13 ʂʆʅʊʈʆʃʔ AI UINT32 0b0000 ï 
0b1111 

- 2 ʤʩ 32 0b0000 
(ʜʚʦʠʯʥʦʝ) 

- - 

15 ɸʅɸʃʆɻʆɺʓɽ ɺʓʍʆɼʓ 

15.01 AO1 ʌʋʅʂʎʀʗ ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - - 32 P.01.05 - - 

15.02 AO1 ɺʈɽʄʗ 
ʌʀʃʔʊʈ 

REAL 0,000 ï 
30,000 

ʩ 10 ʤʩ 16 0,100 - - 

15.03 AO1 MAX REAL 0,000 ï 
22,700 

ʤɸ 10 ʤʩ 16 20,000 - - 

15.04 AO1 MIN REAL 0,000 ï 
22,700 

ʤɸ 10 ʤʩ 16 4,000 - - 

15.05 AO1 
ʄɸʉʐʊɸɹ 
MAX 

REAL -32768,000 
 ï 32768,000 

- 10 ʤʩ 32 100,000 - - 

15.06 AO1 
ʄɸʉʐʊɸɹ MIN 

REAL -32768,000 
 ï 32768,000 

- 10 ʤʩ 32 0,000 - - 

15.07 AO2 ʌʋʅʂʎʀʗ ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - - 32 P.01.02 - - 

15.08 AO2 ɺʈɽʄʗ 
ʌʀʃʔʊʈ 

REAL 0,000 ï 
30,000 

ʩ 10 ʤʩ 16 0,100 - - 

15.09 AO2 MAX REAL -10,000 ï 
10,000 

ɺ 10 ʤʩ 16 10,000 - - 

15.10 AO2 MIN REAL -10,000 ï 
10,000 

ɺ 10 ʤʩ 16 -10,000 - - 

15.11 AO2 
ʄɸʉʐʊɸɹ 
MAX 

REAL -32768,000 
 ï 32768,000 

- 10 ʤʩ 32 100,000 - - 

15.12 AO2 
ʄɸʉʐʊɸɹ MIN 

REAL -32768,000 
 ï 32768,000 

- 10 ʤʩ 32 -100,000 - - 

16 ʉʀʉʊɽʄɸ 
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16.01 ɹʃʆʂ ʄɽʉʊʅ 
ʋʇʈ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 2 ʤʩ 32 C.FALSE - - 

16.02 ɹʃʆʂʀʈ 
ʇɸʈɸʄɽʊʈ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 2 ʤʩ 16 ʆʪʢʨʳʪʳ - - 

16.03 ʇɸʈʆʃʔ INT32 0 ï 
2147483647 

- - 32 0 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

16.04 ɺʆʉʉʊɸʅ 
ʇɸʈɸʄɽ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - - 16 ɺʳʧʦʣʥʝʥʦ WPD - 

16.07 ʉʆʍʈ. ʇɸʈɸʄ. ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 ɺʳʧʦʣʥʝʥʦ - - 

16.09 ɺʓɹʆʈ  
ʇʆʃʔɿʆɺɸʊ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

1 ï 10 - - 32 ʅʝʪ 
ʜʝʡʩʪʚʠʷ 

WPD - 

16.10 ʃʆɻ  
ʇʆʃʔɿʆɺɸʊɽʃʗ 

Pb 0 ï 
4294967295 

- - 32 ï WP - 

16.11 ɺʓɹ ʄʃɸɼʐ 
ʇʆʃʔɿ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - - 32 C.FALSE - - 

16.12 ɺʓɹ ʉʊɸʈʐ 
ʇʆʃʔɿ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - - 32 C.FALSE - - 

16.13 ʇʈʀʆʈʀʊ 
ɺʈɽʄɽʅʀ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 8 - - 16 FB_D2D_MMI - - 

17 ɼʀʉʇʃɽʁ ʇɸʅɽʃʀ 

17.01 ʉʀɻʅɸʃ1 ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

0,0 ï 255,255 - - 16 05,08 - - 

17.02 ʉʀɻʅɸʃ2 ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

0,0 ï 255,255 - - 16 05,09 - - 

17.03 ʉʀɻʅɸʃ3 ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

0,0 ï 255,255 - - 16 01,06 - - 

20 ʇʈɽɼɽʃʓ 

20.01 MAX ʉʂʆʈʆʉʊʔ REAL 0 ï 30000 ʦʙ/ 
ʤʠʥ 

2 ʤʩ 32 1500 - - 

20.02 MIN ʉʂʆʈʆʉʊʔ 
REAL 

-30000 ï 0 ʦʙ/ 
ʤʠʥ 

2 ʤʩ 32 -1500 - - 

20.03 ʈɸɿʈ ʇʆʃʆɾ 
ʉʂʆʈ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

20.04 ʈɸɿʈ ʆʊʈʀʎ 
ʉʂʆʈ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 
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20.05 MAX ʊʆʂ REAL 0,00 ï 
30000,00 

ɸ 10 ʤʩ 32 7,07 - - 

20.06 ʄɸX ʄʆʄɽʅʊ  REAL 0,0 ï 1600,0 % 2 ʤʩ 16 300 - - 

20.07 ʄIN ʄʆʄɽʅʊ  REAL -1600,0 ï 0,0 % 2 ʤʩ 16 -300 - - 

20.08 ʆɻʈ ʊʆʂɸ ʇʆ 
ʊɽʄʇ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 ɺʢʣʶʯʝʥ - - 

22 ʆɹʈɸʊʅɸʗ ʉɺʗɿʔ ʇʆ ʉʂʆʈʆʉʊʀ 

22.01 ʈɽɾʀʄ ʆʉ ʇʆ 
ʉʂʆʈ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 10 ʤʩ 16 ɺʳʯʠʩʣʝʥʥʘʷ - - 

22.02 ʌʀʃʔʊʈ 
ʉʂʆʈʆʉʊʀ 

REAL 0,000 
 ï 10000,000 

ʤʩ 10 ʤʩ 32 3,000 - - 

22.03 ʏʀʉʃ ʕʅʂ-
ɼɺʀɻɸʊ 

INT32 -2147483647 
 ï 
2147483647 

- 10 ʤʩ 32 1 - - 

22.04 ɿʅɸʄ ʕʅʂ-
ɼɺʀɻɸʊ 

UINT32  1 ï 
2147483647 

- 10 ʤʩ 32 1 - - 

22.05 ʆɻʈ ʅʋʃ 
ʉʂʆʈʆʉʊʀ 

REAL 0,00 ï 
30000,00 

ʦʙ/ 
ʤʠʥ 

2 ʤʩ 32 30,00 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

22.06 ɿɸɼ ʅʋʃ 
ʉʂʆʈʆʉʊʀ 

UINT32 0 ï 30000 ʤʩ 2 ʤʩ 16 100 - - 

22.07 ʆɻʈ ʇʈɽɺʓʐ 
ʉʂʆʈ 

REAL 0 ï 30000 ʦʙ/ 
ʤʠʥ 

2 ʤʩ 16 1500 - - 

22.08 ɼʆʇʋʉʊ MAX 
ʉʂʆʈ 

REAL 0,0 ï 
10000,0 

ʦʙ/ 
ʤʠʥ 

2 ʤʩ 32 100,0 - - 

22.09 ʆʐʀɹʂɸ ʆʉ 
ʉʂʆʈ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 10 ʤʩ 16 ʆʪʢʘʟ - - 

24 ʈɽɾʀʄ ɿɸɼɸʅʀʗ ʉʂʆʈʆʉʊʀ 

24.02 ʀʉʊ ɿɸɼ 
ʉʂʆʈ2 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 8 - 10 ʤʩ 16 ʅʆʃʔ - - 

24.03 ɺʓɹʆʈ ʀʉʊ 
ɿɸɼɸʅ1 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

24.04 ɺʓɹʆʈ ʀʉʊ 
ɿɸɼɸʅ2 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 10 ʤʩ 32 P.03.02 - - 

24.05 ɸʂʊʀɺʀɿ 
ɿɸɼɸʅ1/2 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 2 ʤʩ 32 C.FALSE - - 

25 ɿɸɼɸʅʀɽ ɻʈɸʌʀʂɸ ʉʂʆʈʆʉʊʀ 
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25.01 ʂʈʀɺɸʗ 
ɿɸɼɸʅʀʗ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

25.02 ʈɸʉʏ ʉʂʆʈ  
ʄʆʊʆʈɸ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

25.11 ɺʈɽʄʗ ɸɺɸʈ 
ʆʉʊ3 

REAL 0,000 ï 
1800,000 

ʩ 20 ʤʩ 32 1,000 - - 

25.80 ɺʓɹʆʈ 
ʋʉʂ/ɿɸʄ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 C.FALSE - - 

25.81 ʋʉʂʆʈɽʅʀɽ1 REAL 0,01 ï 
25,00 

ʤ/ʩ2 20 ʤʩ 32 0,80 - - 

25.82 ɿɸʄɽɼʃɽʅʀɽ1 REAL 0,01 ï 
25,00 

ʤ/ʩ2 20 ʤʩ 32 0,80 - - 

25.83 ʋʉʂʆʈɽʅʀɽ2 REAL 0,01 ï 
25,00 

ʤ/ʩ2 20 ʤʩ 32 0,80 - - 

25.84 ɿɸʄɽɼʃɽʅʀɽ2 REAL 0,01 ï 
25,00 

ʤ/ʩ2 20 ʤʩ 32 0,80 - - 

25.85 ʋʉʂʆʈ ɺ 
ʈɽɺʀɿʀʀ 

REAL 0,01 ï 
25,00 

ʤ/ʩ2 20 ʤʩ 32 0,80 - - 

25.86 ɿɸʄɽɼʃ ɺ 
ʈɽɺʀɿ 

REAL 0,01 ï 
25,00 

ʤ/ʩ2 20 ʤʩ 32 0,80 - - 

25.87 ʋʉʂʆʈ ɺ 
ʕɺɸʂʋɸʎ 

REAL 0,01 ï 
25,00 

ʤ/ʩ2 20 ʤʩ 32 0,20 - - 

25.88 ɿɸʄɽɼ ɺ 
ʕɺɸʂʋɸʎ 

REAL 0,01 ï 
25,00 

ʤ/ʩ2 20 ʤʩ 32 0,20 - - 

25.89 ʋʉʂ/ɿɸʄ 
ɺʓʈɸɺʅ 

REAL 0,01 ï 
25,00 

ʤ/ʩ2 20 ʤʩ 32 0,40 - - 

25.90 ɸʂʊʀɺ ʈʓɺʂʆɺ ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 100 ʤʩ 32 C.FALSE - - 

25.91 ʈʓɺʆʂ1 REAL 0,01 ï 
100,00 

ʤ/ʩ3 20 ʤʩ 32 1,00 - - 

25.92 ʈʓɺʆʂ2 REAL 0,01 ï 
100,00 

ʤ/ʩ3 20 ʤʩ 32 1,50 - - 

25.93 ʈʓɺʆʂ3 REAL 0,01 ï 
100,00 

ʤ/ʩ3 20 ʤʩ 32 1,50 - - 

25.94 ʈʓɺʆʂ4 REAL 0,01 ï 
100,00 

ʤ/ʩ3 20 ʤʩ 32 0,80 - - 

25.95 ʈʓɺʆʂ5 REAL 0,01 ï 
100,00 

ʤ/ʩ3 20 ʤʩ 32 0,40 - - 

25.96 ʈʓɺʆʂ6 REAL 0,01 ï 
100,00 

ʤ/ʩ3 20 ʤʩ 32 0,40 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

25.97 ʈʓɺʆʂ7 REAL 0,01 ï 
100,00 

ʤ/ʩ3 20 ʤʩ 32 0,40 - - 

26 ʉʂʆʈʆʉʊʅɸʗ ʆʐʀɹʂɸ 
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26.05 ʉʂɸʏʆʂ 
ʉʂʆʈʆʉʊʀ 

REAL -30000,00 
 ï 30000,00 

ʦʙ/ 
ʤʠʥ 

2 ʤʩ 32 0,00 - - 

26.06 ʌʀʃʔʊʈ ʉʂʆʈ REAL 0,0 ï 1000,0 ʤʩ 2 ʤʩ 16 0,0 - - 

26.07 ʆʂʅʆ 
ʉʂʆʈʆʉʊʀ 

REAL 0 ï 30000 ʦʙ/ 
ʤʠʥ 

250 ʤʢʩ 16 10 - - 

28 ʈɽɻʋʃʀʈʆɺɸʅʀɽ ʉʂʆʈʆʉʊʀ 

28.01 ʉʂʆʈ 
ʆʐʀɹʂɸ 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 2 ʤʩ 32 P.03.06 WP - 

28.02 ʂʆʕʌʌ 
ʋʉʀʃɽʅʀʗ 

REAL 0,00 ï 
200,00 

- 2 ʤʩ 16 10,00 - - 

28.03 ɺʈɽʄʗ 
ʀʅʊɽɻʈʀʈ 

REAL 0,000 ï 
600,000 

ʩ 2 ʤʩ 32 0,500 - - 

28.04 ɺʈɽʄʗ  
ɼʀʌʌɽʈɽʅʎ 

REAL 0,000 ï 
10,000 

ʩ 2 ʤʩ 16 0,000 - - 

28.05 ʌʀʃʔʊʈ ɺʈ  
ɼʀʌʌɽʈ 

REAL 0,0 ï 1000,0 ʤʩ 2 ʤʩ 16 8,0 - - 

28.06 ʂʆʄʇɽʅʉ 
ʋʉʂʆʈɽʅ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

28.09 ɹɸʃɸʅʉ 
ʉʂʆʈʆʉʊʀ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

28.10 ʄIN ʄʆʄ ʋʇʈ 
ʉʂʆʈ 

REAL -1600,0 ï 
1600,0 

% 2 ʤʩ 16 -300,0 - - 

28.11 ʄɸX ʄʆʄ ʋʇʈ 
ʉʂʆʈ 

REAL -1600,0 ï 
1600,0 

% 2 ʤʩ 16 300,0 - - 

28.12 ʄɸʍ ʉʂʈ 
ɸɼʇʊ ʈɽɻ 

REAL 0 ï 30000 ʦʙ/ 
ʤʠʥ 

10 ʤʩ 16 0 - - 

28.13 MIN ʉʂʈ ɸɼʇʊ 
ʈɽɻ 

REAL 0 ï 30000 ʦʙ/ 
ʤʠʥ 

10 ʤʩ 16 0 - - 

28.14 ʂʆʕʌ ʋʉ 
ɸɼʇʊ ʈɽɻ 

REAL 0,000 ï 
10,000 

- 10 ʤʩ 16 1,000 - - 

28.15 ɺʈ ʀʅʊ ɸɼʇʊ 
ʈɽɻ 

REAL 0,000 ï 
10,000 

- 10 ʤʩ 16 1,000 - - 

33 ʂʆʅʊʈʆʃʔ 

33.01 ʌʋʅʂʎ 
ʂʆʅʊʈʆʃʗ 1 

UINT32 0 ï 4 - 2 ʤʩ 16 ʅʝ ʠʩʧʦʣʴʟ - - 

33.02 ʂʆʅʊʈʆʃʔ 
ʉʀɻʅɸʃ1 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 2 ʤʩ 32 P.01.01 - - 

33.03 MAX ɿʅɸʏ 
ʂʆʅʊʈ 1 

REAL -32768,00 ï 
32768,00 

- 2 ʤʩ 32 0,00 - - 

33.04 MIN ɿʅɸʏ 
ʂʆʅʊʈ 1 

REAL -32768,00 ï 
32768,00 

- 2 ʤʩ 32 0,00 - - 

33.05 ʌʋʅʂʎ ʂʆʅʊʈ 
2 

UINT32 0 ï 4 - 2 ʤʩ 16 ʅʝ ʠʩʧʦʣʴʟ - - 
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33.06 ʂʆʅʊʈʆʃʔ 
ʉʀɻʅɸʃ2 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 2 ʤʩ 32 P.01.04 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

33.07 MAX ɿʅɸʏ 
ʂʆʅʊʈ 2 

REAL -32768,00 ï 
32768,00 

- 2 ʤʩ 32 0,00 - - 

33.08 MIN ɿʅɸʏ 
ʂʆʅʊʈ 2 

REAL -32768,00 ï 
32768,00 

- 2 ʤʩ 32 0,00 - - 

33.09 ʌʋʅʂʎ 
ʂʆʅʊʈʆʃʗ 3 

UINT32 0 ï 4 - 2 ʤʩ 16 ʅʝ ʠʩʧʦʣʴʟ - - 

33.10 ʂʆʅʊʈʆʃʔ 
ʉʀɻʅɸʃ3 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 2 ʤʩ 32 P.01.06 - - 

33.11 MAX ɿʅɸʏ 
ʂʆʅʊʈ 3 

REAL -32768,00 ï 
32768,00 

- 2 ʤʩ 32 0,00 - - 

33.12 MIN ɿʅɸʏ 
ʂʆʅʊʈ 3 

REAL -32768,00 ï 
32768,00 

- 2 ʤʩ 32 0,00 - - 

35 ʋʇʈɸɺʃɽʅʀɽ ʄɽʍɸʅʀʏɽʉʂʀʄ ʊʆʈʄʆɿʆʄ 

35.01 ʋʇʈɸɺʃ 
ʊʆʈʄʆɿʆʄ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 2 ʤʩ 16 ʆʪʢʣʶʯʝʥʦ WPD - 

35.02 ʆɹʈ ʉɺʗɿʔ 
ʊʆʈʄ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 2 ʤʩ 32 C.FALSE WPD - 

35.03 ɿɸɼɽʈɾ 
ʉʅʗʊ ʊʆʈʄ 

UINT32 0,00 ï 5,00 ʩ 2 ʤʩ 16 0,10 - - 

35.04 ɿɸɼɽʈɾ ʅɸʃ 
ʊʆʈʄ 

UINT32 0,00 ï 60,00 ʩ 2 ʤʩ 16 0,50 - - 

35.05 ʉʂʆʈ ʅɸʃʆɾ 
ʊʆʈʄ 

REAL 0,0 ï 1000,0 ʦʙ/ 
ʤʠʥ 

2 ʤʩ 16 30,0 - - 

35.07 ɿɸʇʈ ʅɸ 
ʊʆʈʄʆɾ-ɽ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 2 ʤʩ 32 C.FALSE WPD - 

35.08 ʋɼɽʈɾ 
ʊʆʈʄʆɿɸ 

ɿʘʜʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

35.09 ʌʋʅʂʎ ʆʊʂ  
ʊʆʈʄʆɿ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 2 ʤʩ 16 ʆʊʂɸɿ - - 

35.80 ɿɸɼ ʄʆʄ 
ʆʊʂʈ ʊʆʈ 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 100 ʤʩ 32 ʄʆʄ ʉʅʗʊ  
ʊʆʈʄʆɿɸ  
(P. 35.81) 

- - 

35.81 ʄʆʄ ʉʅʗʊ 
ʊʆʈʄʆɿɸ 

REAL 0,0 ï 300,0 % 20 ʤʩ 32 0,0 - - 

35.82 ʌʋʅʂʎ ʋɼ ʋʈ 
ʄʆʄ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 20 ʤʩ 16 ʆʊʂʃʖʏɽʅ - - 
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35.83 ʋʈ ʋɼɽʈɾ 
ʄʆʄ 

REAL 0,0 ï 100,0 % 20 ʤʩ 32 30,0 - - 

35.84 ɿɸɼ ʆʐʀɹ ʋʈ 
ʄʆʄ 

REAL 0,0 ï 10,0 ʩ 20 ʤʩ 32 1,0 - - 

35.85 ʇʈɽɼ ʉʂʆʈ 
ʇʈʆʉʂ 

REAL 0,00 ï 5,00 ʤ/ʩ 20 ʤʩ 32 0,05 - - 

35.86 ɿɸɼ ʆʐʀɹʂʀ 
ʇʈʆʉʂ 

REAL 0,0 ï 10,0 ʩ 20 ʤʩ 32 0,5 - - 

35.87 ʆɻʈɸʅ ʄʆʄ 
ʆʉʊɸʅ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 20 ʤʩ 16 ʆʊʂʃʖʏɽʅ - - 

35.88 ɿɸɼ ʅɸʏ 
ʆɻʈʅ  
ʄʆʄ 

REAL 0,1 ï 2,0 ʩ 20 ʤʩ 32 0,3 - - 

35.89 ɿɸɼ ʆɻʈʅ 
ʉʇɼ  
ʄʆʄ 

REAL 0,0 ï 2,0 ʩ 20 ʤʩ 32 0,3 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ ʇʦ ʫʤʦʣʯʘʥʠʶ ʊʠʧ 

ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

40 ʋʇʈɸɺʃɽʅʀɽ ɼɺʀɻɸʊɽʃɽʄ 

40.02 ɿɸɼ ʅɽʉ 
ʏɸʉʊʆʊʓ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 16 ʢɻʮ - 16 4 - - 

40.03 ʂʆʕʌʌ  
ʉʂʆʃʔɾɽʅʀʗ 

REAL 0 ï 200 % - - 100 - - 

40.06 ʇʈʀʅʋɼʀʊ 
ʆʊʂʃ ʆʉ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 250 ʤʢʩ 16 FALSE - - 

45 ʊɽʈʄʆɿɸʑʀʊɸ ʄʆʊʆʈɸ 

45.01 ɸʂʊ ʊɽʄʇ 
ɿɸʑ ɼɺ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 10 ʤʩ 16 ʆʪʢʘʟ - - 

45.02 ʉʇ ʀɿʄɽʈ 
ʊɽʄʇ ɼɺ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 6 - 10 ʤʩ 16 ɺʓʏʀʉʃɽʅʅɸʗ - - 

45.03 ʇʈɽɼ ʉʈɸɹ 
ʇʈɽɼʇʈ 

INT32 0 ï 200 ÁC - 16 90 - - 

45.04 ʇʈɽɼ ʉʈɸɹ  
ʆʐʀɹʂʀ 

INT32 0 ï 200 ÁC - 16 110 - - 

45.05 ʊɽʄʇ ʆʂʈʋɾ 
ʉʈɽɼʓ 

INT32 -60 ï 100 ÁC - 16 20 - - 

45.06 MAX ʅɸɻʈ 
ɼɺʀɻɸʊ 

INT32 50 ï 150 % - 16 100 - - 

45.07 ʅɸɻʈ ɼɺɻ ʅʋʃ 
ʉʂʈ 

INT32 50 ï 150 % - 16 100 - - 

45.08 ʊʆʏʂ ʀɿʃ ʂʈ 
ʅɸɻʈ 

INT32 0,01 ï 
500,00 

ɻʮ - 16 45,00 - - 
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45.09 ʊɽʄʇ ɼɺɻ 
ʅʆʄ ʊʆʂ 

INT32 0 ï 300 ÁC - 16 80 - - 

45.10 ʊɽʇʃ ʇʆʉʊ 
ɺʈɽʄ 

INT32 100 ï 
10000 

ʩ - 16 256 - - 

46 ʆɹʈɸɹʆʊʂɸ ʆʊʂɸɿʆɺ 

46.01 ʀʉʊ ɺʅ 
ʆʐʀɹʂʀ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 2 ʤʩ 16 C.TRUE - - 

46.02 ʉʂʆʈ 
ʅɽʀʉʇʈ ʄ ʋʇ 

REAL -30000 ï 
30000 

ʦʙ/ 
ʤʠʥ 

2 ʤʩ 16 0 - - 

46.03 ʇʆʊ ʇɸʅɽʃʀ 
ʋʇʈ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 3 - - 16 ʆʪʢʘʟ - - 

46.04 ʇʆʊ ʌɸɿʓ 
ɼɺʀɻɸʊ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 2 ʤʩ 16 ʆʪʢʘʟ - - 

46.05 ɿɸʄʓʂ ʅɸ 
ɿɽʄʃʖ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - - 16 ʆʪʢʘʟ - - 

46.06 ʇʆʊ ʌɸɿʓ 
ʇʀʊɸʅ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 2 ʤʩ 16 ʆʪʢʘʟ - - 

46.07 ʅɽʊ ʉʀɻʅ 
STO  

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

1 ï 4 - 10 ʤʩ 16 ʆʪʢʘʟ - - 

46.08 ʅɽʇʈ ɺʍʆɼ 
ɺʓʍʆɼ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 ʆʪʢʘʟ - - 

46.80 ʀʉʊ ʉɹʈ 
ʆʐʀɹʂʀ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 100 ʤʩ 32 ʉʆʉʊʆʗʅʀɽ  
DIO. 0  

(P.02.03.00) 

- - 

46.81 ʂʆʃ-ɺʆ 
ɸɺʊʆʉɹʈ 

UINT32 0 ï 5 - 20 ʤʩ 32 0 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ ʇʦ ʫʤʦʣʯʘʥʠʶ ʊʠʧ 

ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

46.82 ɺʈɽʄʗ  
ɸɺʊʆʉɹʈʆʉɸ 

REAL 1,0 ï 
600,0 

ʩ 20 ʤʩ 32 30,0 - - 

46.83 ɿɸɼ 
ɸɺʊʆʉɹʈʆʉɸ 

REAL 0,0 ï 
120,0 

ʩ 20 ʤʩ 32 0,0 - - 

46.84 ʆʐ ɼʃʗ 
ɸɺʊʆʉɹʈ 

Pb 0x0000 ï 
0xFFFF 

- 20 ʤʩ 32 0x0000 
(ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ) 

- - 

47 ʂʆʅʊʈʆʃʔ ʅɸʇʈʗɾɽʅʀʗ. 

47.02 ʂʆʅʊ ʇʆʅ U ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 10 ʤʩ 16 ɺʢʣʶʯʝʥ - - 

47.03 ɸɺʊ ʆʇʈ 
ʅɸʇʈ ʇʀʊ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 10 ʤʩ 16 ɺʢʣʶʯʝʥ - - 
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47.04 U ʇʀʊɸʅʀʗ REAL 0,0 ï 
1000,0 

ɺ 2 ʤʩ 16 400,0 - - 

47.05 ʀʉʊ ɺʂʃ ʈɾ 
ʅʀɿ U 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - - 32 C.FALSE - - 

47.06 MIN U ɿɺ 
ʇʆʉʊ ʊ 

REAL 250,0 ï 
450,0 

ɺ 10 ʤʩ 16 250,0 - - 

47.07 MAX U ɿɺ 
ʇʆʉʊ ʊ 

REAL 350,0 ï 
810,0 

ɺ 10 ʤʩ 16 810,0 - - 

47.08 ɸʂʊ ɺʅɽʐʅ 
ʇʀʊ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - - 32 C.FALSE - - 

48 ʊʆʈʄʆɿʅʆʁ ʇʈɽʈʓɺɸʊɽʃʔ 

48.01 ɺʂʃ ʊʆʈʄ  
ʇʈɽʈʓɺ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - - 16 ʆʪʢʣʶʯʝʥ - - 

48.02 ʈɽɾ ʋʇʈ 
ʊʆʈʄ ʇʈ 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ  - 2 ʤʩ 32 C.TRUE - - 

48.03 ʊɽʇʃ ʇʆʉʊ 
ɺʈ ʈɽɿ 

REAL24 0 ï 10000 ʩ - 32 0 - - 

48.04 Mɸʍ ɼʃʀʊ P 
ʊʆʈʄ 

REAL24 0,0 ï 
10000,0 

ʢɺʪ - 32 0,0 - - 

48.05 ʉʆʇʈʆʊ 
ʊʆʈʄ ʈɽɿ 

REAL24 0,1 ï 
1000,0 

ʆʤ - 32 120,0 - - 

48.06 ʉʈɸɹɸʊ ʆʊʂ 
ʈɽɿ 

REAL24 0 ï 150 % - 16 105 - - 

48.07 ʉʈɸɹɸʊ ʇʈɽɼ 
ʈɽɿ 

REAL24 0 ï 150 % - 16 95 - - 

50 ʐʀʅɸ FIELDBUS 

50.01 ʈɸɿʈ 
ʆɹʄɽʅɸ FBA 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 ʆʪʢʣʶʯʝʥ - - 

50.02 ʌʋʅ ʇʆʊɽʈʀ 
ʉɺʗɿʀ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 3 - - 16 ʅʝʪ - - 

50.03 ɺʈɽʄʗ ʇʆʊ 
ʉɺʗɿʀ 

UINT32 0,3 ï 
6553,5 

ʩ - 16 0,3 - - 

50.04 ʄɸʉʐ 
ɿɸɼɸʅ1 FBA 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 10 ʤʩ 16 ʉʢʦʨʦʩʪʴ - - 

50.05 ʄɸʉʐ 
ɿɸɼɸʅ2 FBA 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 10 ʤʩ 16 ʇʦʟʠʮʠʷ - - 

50.06 ʀʉʊ ɿʅɸʏɽʅ 
1 FBA 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 10 ʤʩ 32 P.01.01 - - 

50.07 ʀʉʊ ɿʅɸʏɽʅ 
2 FBA 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 10 ʤʩ 32 P.01.06 - - 

50.08 ɹʀʊ12 
ʉʃʉʆʉʊ FBA 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 500 ʤʢʩ 32 C.FALSE - - 
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ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ ʇʦ ʫʤʦʣʯʘʥʠʶ ʊʠʧ 

ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

50.09 ɹʀʊ13 
ʉʃʉʆʉʊ 
FBA 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 500 ʤʢʩ 32 C.FALSE - - 

50.10 ɹʀʊ14 
ʉʃʉʆʉʊ 
FBA 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 500 ʤʢʩ 32 C.FALSE - - 

50.11 ɹʀʊ15 
ʉʃʉʆʉʊ 
FBA 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 500 ʤʢʩ 32 C.FALSE - - 

52 ɺɺʆɼ ɼɸʅʅʓʍ FBA     
51.01 ʊʀʇ 

ʉɺʗɿʀ 
FBA 

UINT32 0 ï 65535 - - 16 0 - - 

51.02 ʇɸʈɸʄɽʊʈ 
2 FBA 

UINT32 0 ï 65535 - - 16 0 - x 

 ...    ...   ...    ...   ...   ...   ...   ...   ...   ...  

51.26 ʇɸʈɸʄɽʊʈ 
26 FBA 

UINT32 0 ï 65535 - - 16 0 - x 

51.27 ʆɹʅʆɺʃ 
ɿʅɸʏ FBA 

UINT32 0 ï 1 - - 16 ɺʓʇʆʃʅɽʅʆ WPD x 

51.28 ɺɽʈʉ 
ʊɸɹʃ 
ʉʆʆʊɺ  

UINT32 0x0000 ï 
0xFFFF 

- - 16 0x0000  
(ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ) 

- x 

51.29 ʂʆɼ ʊʀʇɸ 
ʇʈʀɺʆɼɸ 

UINT32 0 ï 65535 - - 16 0 - x 

51.30 ɺɽʈʉ 
ʌɸʁʃ 
ʉʆʆʊɺ  

UINT32 0 ï 65535 - - 16 0 - x 

51.31 ʉʆʉʊ 
ʄʆɼʋʃʗ 
FBA 

UINT32 0 ï 6 - - 16 ʅɽ ʂʆʅʌʀɻʋʈ - x 

51.32 ɺɽʈʉ 
ʄʆɼʋʃʗ 
FBA 

UINT32 0x0000 ï 
0xFFFF 

- - 16 0x0000 
(ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ) 

- x 

51.33 ɺɽʈʉ 
ʇʈʆɻʈ 
FBA 

UINT32 0x0000 ï 
0xFFFF 

- - 16 0x0000 
(ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ) 

- x 

52 ɺɺʆɼ ɼɸʅʅʓʍ FBA     
52.01 ɺʍ 

ɼɸʅʅʓɽ 1 
FBA 

UINT32 0 ï 9999 - - 16 0 - x 

 ...    ...   ...    ...   ...   ...   ...   ...   ...   ...  
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52.12 ɺʭ ʜʘʥʥʳʝ 
12 FBA 

UINT32 0 ï 9999 - - 16 0 - x 

53 ɺʓɺʆɼ ɼɸʅʅʓʍ FBA     
53.01 ɺʓʍ 

ɼɸʅʅʓɽ 1 
FBA 

UINT32 0 ï 9999 - - 16 0 - x 

 ...    ...   ...    ...   ...   ...   ...   ...   ...   ...  

53.12 ɺʓʍ 
ɼɸʅʅʓɽ 
12 FBA 

UINT32 0 ï 9999 - - 16 0 - x 

55 ʉʈɽɼʉʊɺɸ ʉɺʗɿʀ     
55.01 ʀɼɽʅʊʀʌ 

ʅʆʄɽʈ 
UINT32 1 ï 247 - - 16 1 - - 

55.02 ʉʂʆʈ 
ʆɹʄɽʅɸ 
MDB 

UINT32 0 ï 4 - - 16 ɸʚʪʦ - - 

55.03 ʏɽʊʅʆʉʊʔ 
MDB 

UINT32 0 ï 3 - - 16 0 - - 

57 ʉɺʗɿʔ D2D     
57.01 ʈɽɾʀʄ 

ʉɺʗɿʀ 
UINT32 0 ï 2 - 10 ʤʩ 16 ʆʪʢʣʶʯʝʥʦ WPD - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

57.02 ʌʋʅ ʇʆʊɽʈʀ 
ʉɺʗɿʀ 

UINT32 0 ï 2 - 10 ʤʩ 16 ʇʨʝʜʫʧʨʝʞʜ - - 

57.03 Aɼʈɽʉ ʋɿʃɸ UINT32 1 ï 62 - 10 ʤʩ 16 1 WPD - 

57.04 ʄɸʉʂɸ 
ɺɽɼʆʄʓʍ 1 

UINT32 0x00000000 
ï 

0xFFFFFFFF 

- 10 ʤʩ 32 0x00000000 
(ʰʝʩʪʥʘʜʮʘʪʝʨ 
ʠʯʥʦʝ) 

WPD - 

57.05 ʄɸʉʂɸ 
ɺɽɼʆʄʓʍ 2 

UINT32 0x00000000 
ï 

0xFFFFFFFF 

- 10 ʤʩ 32 0x00000000 
(ʰʝʩʪʥʘʜʮʘʪʝʨ 
ʠʯʥʦʝ) 

WPD - 

57.06 ʀʉʊʆʏʅ 
ɿɸɼɸʅʀʗ 1 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 10 ʤʩ 32 P.03.04 - - 

57.07 ʀʩʪʦʯʥ 
ʟʘʜʘʥʠʷ 2 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 10 ʤʩ 32 P.03.13 - - 

57.08 ʀʉʊ ʋʇʈ 
ʉʃʆɺɸ 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 10 ʤʩ 32 P.02.18 - - 

57.09 ʈɽɾ ʉʀʅʍʈ 
ʗɼʈɸ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 3 - 10 ʤʩ 16 NoSync WPD - 
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57.10 ʉɼɺʀɻ 
ʉʀʅʍʈ ʗɼʈɸ 

REAL -4,999 ï 
5,000 

ʤʩ 10 ʤʩ 16 0,000 WPD - 

57.11 ʈɽɾʀʄ 
ʆɹʄɽʅɸ 

UINT32 0 ï 1 - 10 ʤʩ 16 ʆʙʱʝʝ ʫʧʨʘʚ - - 

57.12 Aɼʈɽʉɸ 
ɻʈʋʇʇʓ 

UINT32 0 ï 62 - 10 ʤʩ 16 0 - - 

57.13 Aɼʈ ʉʃɽɼ 
ɻʈʋʇʇʓ 

UINT32 0 ï 62 - 10 ʤʩ 16 0 - - 

57.14 ʂʆʃ-ɺʆ 
ɻʈʋʇʇ 

UINT32 1 ï 62 - 10 ʤʩ 16 1 - - 

57.15 ɺʓɹ ʋʉʊʈ 
ʆɹʄɽʅɸ 

UINT32 0 ï 3 - - 16 ɺʩʪʨ ʧʦʨʪ ʍ5 WPD - 

60 ʆɹʈ ʉɺʗɿʔ ʇʆ ʇʆɿ 

60.01 ɺʓɹʆʈ ɿʅɸʏ 
ʇʆɿʀʎ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 10 ʤʩ 16 ʕʥʢʦʜʝʨ 1 - - 

60.02 ʈɽɾʀʄ 
ʇʆɿʀʎ ʆʉɽʁ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 2 ʤʩ 16 ʃʠʥʝʡʥʦʝ WPD - 

60.03 ʄʅʆɾ 
ʈɽɼʋʂʊ ʅɸɻʈ 

INT32 -2147483647 
 ï 
2147483647 

- 2 ʤʩ 32 1 - - 

60.04 ɼɽʃ ʈɽɼʋʂʊ 
ʅɸɻʈ 

UINT32 1 ï 
2147483647 

- 2 ʤʩ 32 1 - - 

60.05 ɽɼʀʅʀʎɸ 
ʇʆɿʀʎʀʆʅ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 3 - 10 ʤʩ 16 ʄʝʪʨ - - 

60.06 ʂʆʕʌʌ ʃʀʅ 
ʏʀʉʃ 

UINT32 1 ï 
2147483647 

- 10 ʤʩ 32 1 - - 

60.07 ʂʆʕʌʌ ʃʀʅ 
ɿʅɸʄ 

UINT32 1 ï 
2147483647 

- 10 ʤʩ 32 1 - - 

80 ɿɸɼɸʅʀɽ ʉʂʆʈʆʉʊʀ ʃʀʌʊɸ 

80.01 ʅʆʄ 
ʉʂʆʈʆʉʊʔ 

REAL 0,00 ï 25,00 ʤ/ʩ 20 ʤʩ 32 1,00 - - 

80.02 ʇɽʈɽɼ ʏʀʉʃ 
ʈɽɼ 

REAL 0,001 ï 
1000,000 

- 20 ʤʩ 32 1,000 - - 

80.03 ɼʀɸʄɽʊʈ 
ʂɺʐ 

REAL 1 ï 10000 ʤʤ 20 ʤʩ 32 500 - - 

80.04 ʂʈɸʊʅ  
ʇʆʃʀʉʇɸʉʊɸ 

REAL 1 ï 8 - 20 ʤʩ 32 1 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

80.05 ʀʉʊ ɿɸɼ 
ʉʂʆʈ1 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 ʉʦʩʪʦʷʥʠʝ 
DI.3 
(P.02.01.03) 

- - 



ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦʧʘʨʘʤʝʪʨʘʭ   351 

 

80.06 ʀʉʊ ɿɸɼ 
ʉʂʆʈ2 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 ʉʦʩʪʦʷʥʠʝ 
DI.4 
(P.02.01.04) 

- - 

80.07 ʀʉʊ ɿɸɼ 
ʉʂʆʈ3 

ʋʢʘʟʘʪʝʣʴ 
ʙʠʪʘ 

- - 20 ʤʩ 32 ʉʦʩʪʦʷʥʠʝ 
DI.5 
(P.02.01.05) 

- - 

80.08 ʉʂʆʈʆʉʊʔ1 ɿʘʜʘʥʠʝ ʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ 
ʟʘʚʦʜʦʤʠʟʛʦʪʦʚʠʪʝʣʝʤ (0 ʤ/ʩ).  

ɿʥʘʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

WP - 

80.09 ʉʂʆʈʆʉʊʔ 
ɼʆʊʗɻ 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,25 - - 

80.10 ʀʉʊ ɿɸɼ ʉʂʆʈ 
ɺʓʈ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 100 ʤʩ 16 ʇʘʨʘʤʝʪʨ  
80.11 

- - 

80.11 ʉʂʆʈ  
ɺʓʈɸɺʅʀɺɸʅ 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,10 - - 

80.12 ʉʈɽɼʅʗʗ 
ʉʂʆʈʆʉʊʔ 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,50 - - 

80.13 ʉʂʆʈʆʉʊʔ 
ʈɽɺʀɿʀʀ 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,25 - - 

80.14 ʉʂʆʈʆʉʊʔ 
ʕɺɸʂʋɸʎ 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,10 - - 

80.15 ʉʂʆʈʆʉʊʔ2 REAL 0,00 ï 

25,00 
ʤ/ʩ 20 ʤʩ 32 0,40 - - 

80.16 ʉʂʆʈʆʉʊʔ3 REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,60 - - 

80.17 ʇʈɽɼ 
ʉʂʆʈʆʉʊʔ 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,00 - - 

80.18 ɿɸɼɽʈɾʂɸ 
ʉʂʆʈ2 

REAL 0,0 ï 5,0 ʩ 20 ʤʩ 32 0,0 - - 

80.19 ɿɸɼɽʈɾʂɸ ʉʈ 
ʉʂʆʈ 

REAL 0,0 ï 5,0 ʩ 20 ʤʩ 32 0,0 - - 

80.20 ɿɸɼɽʈɾ ʅʆʄ 
ʉʂʆʈ 

REAL 0,0 ï 5,0 ʩ 20 ʤʩ 32 0,0 - - 

80.21 ɿɸɼɽʈɾʂɸ 
ʉʂʆʈ3 

REAL 0,0 ï 5,0 ʩ 20 ʤʩ 32 0,0 - - 

81 ʂʆʅʊʈʆʃʔ ʃʀʌʊɸ 

81.01 ʇʈɽɼɽʃ  
ʀʅɺɽʈʊʆʈɸ 

Pb 0x0000 ï 
0xFFFF 

- 20 ʤʩ 32 0x0000 
(ʰʝʩʪʥʘʜʮʘʪʝʨ 
ʠʯʥʦʝ) 

- - 

81.02 ɿɸɼ ʆʊʂ ʇʈɽɼ  
ʀʅɺ 

REAL 0,0 ï 5,0 ʩ 20 ʤʩ 32 0,5 - - 

81.03 ʌ-ʎʀʗ ʂʆʅʊʈ 
ʉʂʆʈ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - 20 ʤʩ 16 ʆʊʂʃʖʏɽʅʆ - - 

81.04 ɸɹʉ ʆʊʂʃ 
ʉʂʆʈ 

REAL 0,00 ï 
10,00 

ʤ/ʩ 20 ʤʩ 32 0,10 - - 

81.05 ɸɹʉ ɺɽʃ ʆʊʂʃ 
ʉʂʈ 

REAL 0,00 ï 
10,00 

ʤ/ʩ 20 ʤʩ 32 0,20 - - 
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81.06 ɿɼ ʆʊʂ ʂʅʊʈ 
ʉʂʈ 

REAL 0,0 ï 10,0 ʩ 20 ʤʩ 32 1,0 - - 

81.07 ʄɸʍ ʄʆʄ ʆʊʂ 
ʆʇ ɼ 

REAL 0,0 ï 250,0 % 20 ʤʩ 32 70,0 - - 

81.08 MIN ʄʆʄ ʆʊʂ 
ʆʇ ɼ 

REAL -250,0 ï 
0,0 

% 20 ʤʩ 32 -70,0 - - 

81.09 ʇʈɽɼ ʆʐʀɹ 
ʉʂʆʈ 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,00 - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

81.10 ɿɸɼ ʆʊʂ ʆʇʈ 
ɼɺʀɻ 

REAL 0,0 ï 5,0 ʩ 20 ʤʩ 32 2,0 - - 

81.11 MAX ɺʈ ʅɸ ʉʂ 
ɼʆʊ 

REAL 0,0 ï 25,0 ʩ 20 ʤʩ 32 0,0 - - 

82 ʂʆʄʇɽʅʉɸʎʀʗ ʄʆʄɽʅʊɸ 

82.01 ʉʊɸʊʀʏ 
ʊʈɽʅʀɽ 

REAL 0,00 ï 
200,00 

% 20 ʤʩ 32 0,00 - - 

82.02 ɼʀʅ ʊʈɽʅ 
ʉʂʆʈ1 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,30 - - 

82.03 ɼʀʅ ʊʈɽʅ 
ʉʂʆʈ2 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 0,60 - - 

82.04 ɼʀʅ ʊʈɽʅ 
ʉʂʆʈ3 

REAL 0,00 ï 
25,00 

ʤ/ʩ 20 ʤʩ 32 1,00 - - 

82.05 ɼʀʅ ʊʈɽʅ 
ʄʆʄ1 

REAL 0,00 ï 
100,00 

% 20 ʤʩ 32 0,00 - - 

82.06 ɼʀʅ ʊʈɽʅ 
ʄʆʄ2 

REAL 0,00 ï 
100,00 

% 20 ʤʩ 32 0,00 - - 

82.07 ɼʀʅ ʊʈɽʅ 
ʄʆʄ3 

REAL 0,00 ï 
100,00 

% 20 ʤʩ 32 0,00 - - 

82.08 ʀʉʊ ɺɽʉ ʋʉʊ-
ɺɸ 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - 100 ʤʩ 32 AI1 
ʄɸʉʐʊɸɹ  

(P.02.05) 

- - 

82.09 ʂʆʄʇ ʄʆʄ 
ʀʅɽʈʎʀʀ 

ʧʝʨʝʯʠʩ 
ʣʝʥʠʝ 

0 ï 1 - 20 ʤʩ 16 ʆʊʂʃʖʏɽʅʆ - - 

82.10 ʄʆʄɽʅʊ 
ʀʅɽʈʎʀʀ 

REAL 0,0000 
 ï 

32767,0000 

ʢʛʤ2 20 ʤʩ 32 0,0000 - - 

82.11 ʅʋʃɽɺɸʗ  
ɿɸɻʈʋɿʂɸ 

REAL 0,00 ï 
32767,00 

- 20 ʤʩ 32 0,00 - - 

82.12 ʇʆʃʆɺʀʅ 
ɿɸɻʈʋɿʂɸ 

REAL 0,00 ï 
32767,00 

- 20 ʤʩ 32 0,00 - - 

82.13 ʇʆʃʅɸʗ 
ɿɸɻʈʋɿʂɸ 

REAL 0,00 ï 
32767,00 

- 20 ʤʩ 32 0,00 - - 

82.14 ʄʆʄɽʅʊ ʅʋʃ 
ɿɸɻʈ 

REAL -300,00 ï 
300,00 

% 20 ʤʩ 32 0,00 - - 
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82.15 ʄʆʄɽʅʊ ʇʆʃ 
ɿɸɻʈ 

REAL -300,00 ï 
300,00 

% 20 ʤʩ 32 0,00 - - 

82.16 ʄʆʄɽʅʊ 
ʇʆʃʅ ɿɸɻʈ 

REAL -300,00 ï 
300,00 

% 20 ʤʩ 32 0,00 - - 

83 ʇʈʆɻʈɸʄʄʅʆɽ ɿɸʄɽɼʃɽʅʀɽ 

83.01 ʇʈʆɻʈ  
ɿɸʄɽɼʃɽʅʀɽ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 2 - 20 ʤʩ 16 ʅɽ ɸʂʊʀɺ - - 

83.02 ʈɸʉʉʊ ʄ-ɼʋ 
ɼɸʊʏʀʂ 

REAL 0,00 ï 
100,00 

ʤ 20 ʤʩ 32 0,00 - - 

83.03 ɹɽɿʆʇ  
ʈɸʉʉʊʆʗʅʀɽ 

REAL 0,00 ï 
100,00 

% 20 ʤʩ 32 0,00 - - 

90 ʄʆɼʋʃʔ ʕʅʂʆɼɽʈA 

90.01 ɺʓɹʆʈ 
ʕʅʂʆɼɽʈ 1 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 7 - - 16 ʅʝʪ - - 

90.02 ɺʓɹʆʈ 
ʕʅʂʆɼɽʈ 2 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 7 - - 16 ʅʝʪ - - 

90.03 ʈɽɾʀʄ 
ʕʄʋʃʗʎʀʀ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 11 - - 16 ʅʝʪ - - 

90.04 ɺʓɹʆʈ TTL 
ʕʍʆ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 5 - - 16 ʅʝʪ - - 

 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

90.05 ʆɹʈʓɺ 
ʂɸɹɽʃʗ ʕʅʂ 

UINT32 0 ï 2 - - 16 ʆʪʢʘʟ - - 

90.10 ʂʆʅʌʀɻ 
ʇɸʈɸʄ ʕʅʂ 

UINT32 0 ï 1 - - 16 ɺʳʧʦʣʥʝʥʦ WPD - 

91 ʅɸʉʊʈʆʁʂɸ ɸɹʉʆʃʖʊʅʆɻʆ ʕʅʂʆɼɽʈɸ 

91.01 ʀʄʇ ʅɸ 
ʆɹʆʈʆʊ 

UINT32 0 ï 65535 - - 16 0 - - 

91.02 ɺʓɹʆʈ ɸɹʉ 
ʕʅʂʆɼ 

UINT32 0 ï 5 - - 16 ʅʝʪ - - 

91.03 ʏʀʉʃ ɹʀʊ ʉʏ 
ʆɹʆʈ 

UINT32 0 ï 32 - - 16 0 - - 

91.04 ʏʀʉʃ ɹʀʊ ʅɸ 
ʆɹʆʈ 

UINT32 0 ï 32 - - 16 0 - - 

91.05 ʈɸɿʈɽʐ 
ʅʋʃɽɺ  
ʀʄʇ 

UINT32 0 ï 1 - - 16 FALSE - - 

91.10 HIPERFACE 
ʏɽʊʅ 

UINT32 0 ï 1 - - 16 ʅʝʯʝʪʥʦʩʪʴ - - 
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91.11 HIPERFACE 
ʉʂʆʈ 

UINT32 0 ï 3 - - 16 9600 - - 

91.12 HIPERF ɸɼʈ 
ʋɿʃɸ 

UINT32 0 ï 255 - - 16 64 - - 

91.20 ɼʃʀʅɸ 
ʉʆʆɹʑ SSI 

UINT32 2 ï 127 - - 16 2 - - 

91.21 ʉʊ ɹʀʊ ʇʆɿ 
SSI 

UINT32 1 ï 126 - - 16 1 - - 

91.22 ʉʊ ɹʀʊ ʈɽɿ 
SSI 

UINT32 1 ï 126 - - 16 1 - - 

91.23 ʌʆʈʄɸʊ 
ɼɸʅʅ SSI 

UINT32 0 ï 1 - - 16 ʜʚʦʠʯʥʳʡ - - 

91.24 ʉʂʆʈ 
ʆɹʄɽʅɸ SSI 

UINT32 0 ï 5 - - 16 100 ʢʙʠʪ/ʩ - - 

91.25 ʈɽɾʀʄ 
ʆɹʄɽʅɸ  
SSI 

UINT32 0 ï 1 - - 16 ʉ ʥʘʯ ʧʦʣʦʞ - - 

91.26 ʎʀʂʃ 
ʆɹʄɽʅɸ SSI 

UINT32 0 ï 5 - -- 16 100 ʤʢʩ - - 

91.27 ʅʋʃ ʌɸɿ 
ʋɻʆʃ SSI 

UINT32 0 ï 3 - - 16 315-45 ʛʨʘʜ - - 

91.30 ʈɽɾʀʄ 
ENDAT 

UINT32 0 ï 1 - - 16 ʉ ʥʘʯ ʧʦʣʦʞ - - 

91.31 MAX ɺʈɽʄ 
ɺʓʏʀʉʃ 

UINT32 0 ï 3 - - 16 50 ʤʩ -  

92 ʅɸʉʊʈʆʁʂɸ ʈɽɿʆʃɺɽʈɸ 

92.01 ʇɸʈ 
ʇʆʃʖʉʆɺ 
ʈɽɿ 

UINT32 1 ï 32 - - 16 1 - - 

92.02 Aʄʇʃ 
ʉʀɻʅɸʃɸ 
ʈɽɿ 

UINT32 4,0 ï 12,0 Vʩʢʟ - 16 4,0 - - 

92.03 ʏɸʉʊ 
ʉʀɻʅɸʃɸ 
ʈɽɿ 

UINT32 1 ï 20 ʢɻʮ - 16 1 - - 

93 ʅɸʉʊʈʆʁʂɸ ʀʄʇʋʃʔʉʅʆɻʆ ʕʅʂʆɼɽʈɸ 

93.01 ʀʄʇ/ʆɹ  
ʕʅʂʆɼɽʈɸ1 

UINT32 0 ï 65535 - - 16 0 - - 

93.02 ʊʀʇ 
ʕʅʂʆɼɽʈɸ 1 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 ɼʚʫʭʢʘʥʘʣʴʥ - - 

93.03 ʈɽɾ ɺʓʏʀʉʃ 
ʉʂʆʈ1 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï .5 - - 16 Aʚʪʦ ʬʨʦʥʪ - - 

93.04 ɺʓɹ ʈʉʏ 
ʇʆɿ ʕʅʂ1 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 TRUE - - 
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ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

93.05 ɺʓɹ ʈɸʉʏ 
ʉʂ ʕʅʂ1 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 FALSE - - 

93.06 ʆɻʈ 
ʆʐʀɹʂʀ 
ʕʅʂ 1 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 3 - - 16 4880ɻʮ -  

93.11 ʀʄʇ/ʆɹ  
ʕʅʂʆɼɽʈɸ2 

UINT32 0 ï 65535 - - 16 0 - - 

93.12 ʊʀʇ 
ʕʅʂʆɼɽʈɸ 
2 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 ɼʚʫʭʢʘʥʘʣʴʥ - - 

93.13 ʈɽɾ 
ɺʓʏʀʉʃ 
ʉʂʆʈ2 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï .5 - - 16 Aʚʪʦ ʬʨʦʥʪ - - 

93.14 ɺʓɹ ʈʉʏ 
ʇʆɿ ʕʅʂ2 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 TRUE - - 

93.15 ɺʓɹ ʈɸʉʏ 
ʉʂ ʕʅʂ2 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 FALSE - - 

93.16 ʆɻʈ 
ʆʐʀɹʂʀ 
ʕʅʂ 2 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 3 - - 16 4880ɻʮ - - 

93.21 ʕʄʋʃʗʎʀʗ 
ʀʄʇ 

UINT32 0 ï 65535 - - 16 0 - - 

93.22 ʕʄʋʃʗʎʀʗ 
ɿɸɼ ʇʆɿ 

ʋʢʘʟʘʪʝʣʴ 
ʟʥʘʯʝʥʠʷ 

- - - 32 P.01.12 - - 

93.23 ʉɼɺʀɻ 
ʕʄʋʃ ʇʆɿ 

REAL 0,00000 
 ï 0,99998 

ʦʙ - 32 0,00000 - - 

95 ʅAʉʊʈʆʁʂɸ ɸʇʇɸʈɸʊʅʓʍ ʉʈɽɼʉʊɺ 

95.01 ɺʓɹ ʀʉʊ 
ʇʀʊ 24ɺ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 ɺʥʫʪʨ 
ʠʩʪ24ɺ 

- - 

95.02 ɼʈʆʉʉɽʃʔ ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 ʅʝʪ - - 

97 ʇAʈAʄɽʊʈʓ ʄʆʊʆʈɸ 

97.01 ɺʓɹ ʇɸʈɸʄ 
ʄʆɼɽʃʀ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 3 - - 16 NoUserPars WPD - 

97.02 ʉʆʇʈ 
ʉʊɸʊʆʈɸ 

REAL24 0,00000 
 ï 0,50000 

p.u. - 32 0,00000 - - 

97.03 ʉʆʇʈ 
ʈʆʊʆʈɸ 

REAL24 0,00000 
 ï 0,50000 

p.u. - 32 0,00000 - - 

97.04 ʆʉʅ 
ʀʅɼʋʂʊʀɺʅ 

REAL24 0,00000 
 ï 10,00000 

p.u. - 32 0,00000 - - 
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97.05 ʀʅɼʋʂʊʀɺʅ 
ʈɸʉʉ 

REAL24 0,00000 
 ï 1,00000 

p.u. - 32 0,00000 - - 

97.06 ʆʉʔ D 
ʈʆʊʆʈɸ 

REAL24 0,00000 
 ï 10,00000 

p.u. - 32 0,00000 - - 

97.07 ʆʉʔ Q 
ʈʆʊʆʈɸ 

REAL24 0,00000 
 ï 10,00000 

p.u. - 32 0,00000 - - 

97.08 ʇʆʉʊ ʄɸɻʅ 
ʇʆʊʆʂ 

REAL24 0,00000 
 ï 2,00000 

p.u. - 32 0,00000 - - 

97.09 ʉʆʇʈ 
ʉʊɸʊʆʈɸ 
ʀɿʄ 

REAL24 0,00000 
 ï 100,00000 

ʆʤ - 32 0,00000 - - 

ˉ ʅʘʟʚʘʥʠʝ ʊʠʧ ɼʠʘʧʘʟʦʥ ɽʜ. 
ʠʟʤ. 

ɺʨʝʤʷ 
ʦʙʥʦʚʣʝʥʠʷ 

ɼʣʠʥʘ  
ʜʘʥʥʳʭ 

ʇʦ 
ʫʤʦʣʯʘʥʠʶ 

ʊʠʧ 
ʟʘʱʠʪʳ 

ʉʦʭʨ.  
ʧʨʠ  
ʦʪʢʣ.  
ʧʠʪʘʥʠʷ 

97.10 ʉʆʇʈ 
ʈʆʊʆʈɸ 
ʀɿʄ 

REAL24 0,00000 
 ï 100,00000 

ʆʤ - 32 0,00000 - - 

97.11 ʆʉʅ 
ʀʅɼʋʂʊʀɺ 
ʀɿʄ 

REAL24 0,00 ï 
100000,00 

ʤɻʥ - 32 0,00 - - 

97.12 ʀʅɼʋʂʊ 
ʈɸʉʉ ʀɿʄ 

REAL24 0,00 ï 
100000,00 

ʤɻʥ - 32 0,00 - - 

97.13 ʆʉʔ D 
ʈʆʊʆʈɸ 
ʀɿʄ 

REAL24 0,00 ï 
100000,00 

ʤɻʥ - 32 0,00 - - 

97.14 ʆʉʔ Q 
ʈʆʊʆʈɸ  
ʀɿʄ 

REAL24 0,00 ï 
100000,00 

ʤɻʥ - 32 0,00 - - 

97.20 ʋɻʃʆɺʆɽ 
ʉʄɽʑɽʅʀɽ 

REAL 0 ï 360 Á 
(ʵʣ.) 

- 32 0 - - 

98 ʈɸʉʏɽʊʅʓɽ ʇɸʈɸʄɽʊʈʓ ʄʆʊʆʈɸ 

98.01 ɺʓʏ ʅʆʄ 
ʄʆʄɽʅʊ 

UINT32 0,000 
 ï 
2147483.647 

ʅʤ - 32 0,0000 WP - 

98.02 ʏʀʉʃ ʇɸʈ 
ʇʆʃʖʉʆɺ 

UINT32 0 ï 1000 - - 16 0 WP - 

99 ʅɸʏɸʃʔʅʓɽ ʋʉʊɸʅʆɺʂʀ 

99.01 ɺʓɹʆʈ 
ʗɿʓʂɸ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0x0000 ï 
0xFFFF 

- - 16 ʈʋʉʉʂʀʁ - - 

99.04 ʊʀʇ 
ɼɺʀɻɸʊɽʃʗ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 ɸɼ WPD - 

99.05 ʈɽɾʀʄ 
ʋʇʈ 
ɼɺʀɻɸʊ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 1 - - 16 DTC - - 
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99.06 ʅʆʄʀʅ ʊʆʂ 
ɼɺʀɻɸʊ 

REAL 0,4 ï 5,0 ɸ - 32 0,0 WPD - 

99.07 ʅʆʄʀʅ 
ʅɸʇʈ ɼɺʀɻ 

REAL 80,0 ï 960,0 ɺ - 32 0,0 WPD - 

99.08 ʅʆʄʀʅ 
ʏɸʉʊ ɼɺʀɻ 

REAL 5,0 ï 500,0 ɻʮ - 32 0,0 WPD - 

99.09 ʅʆʄʀʅ 
ʉʂʆʈ ɼɺʀɻ 

REAL 0 ï 30000 ʦʙ/ 
ʤʠʥ 

- 32 0 WPD - 

99.10 ʅʆʄʀʅ 
ʄʆʑʅ 
ɼɺʀɻ 

REAL 0,00 ï 
10000,00 

ʢɺʪ - 32 0,00 WPD - 

99.11 ʅʆʄʀʅ 
COS ʌ 
ɼɺʀɻ 

REAL24 0,00 ï 1,00 - - 32 0,00 WPD - 

99.12 ʅʆʄʀʅ 
ʄʆʄɽʅ 
ɼɺʀɻ 

INT32 0,000 
 ï 
2147483,647 

ʅʤ - 32 0,000 WPD - 

99.13 ʊʀʇ 
ʀɼɽʅʊʀʌ 
ɼɺʀɻ 

ʧʝʨʝʯʠʩ- 
ʣʝʥʠʝ 

0 ï 5 - - 16 ʅʝʪ WPD - 

* ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 60.05 

ɽɼʀʅʀʎɸ ʇʆɿʀʎʀʆʅ. 
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9 ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ 
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

 

ʆʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʳ 

ʕʢʨʘʥ ɿʥʘʯʝʥʠʝ 
"E" ʩ ʢʦʜʦʤ ʦʰʠʙʢʠ ʉʠʩʪʝʤʥʘʷ ʦʰʠʙʢʘ. ʉʤ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʠʚʦʜʘ. 
"A" ʩ ʢʦʜʦʤ ʦʰʠʙʢʠ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ. ʉʤ. ʨʘʟʜʝʣ ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʬʦʨʤʠʨʫʝʤʳʝ 

ʧʨʠʚʦʜʦʤ ʥʘ ʩʪʨ. 286. 
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ɺ 

ʵʪʦʡ 

ʛʣʘʚʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷʭ ʠ ʦʪʢʘʟʘʭ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʧʦʩʦʙʳ ʫʩʪʨʘʥʝʥʠʷ. 

ʊʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ! ʂ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʨʠʚʦʜʘ ʜʦʧʫʩʢʘʶʪʩʷ ʪʦʣʴʢʦ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʠʢʠ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ ʥʘ ʧʨʠʚʦʜʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʯʠʪʘʪʴ ʨʘʟʜʝʣ ʊʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ,  
ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ ʧʝʨʚʳʭ ʩʪʨʘʥʠʮʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ 

ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ 
ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʰʪʘʪʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʧʨʠʚʦʜʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʚʳʟʳʚʘʶʱʠʭ ʧʦʷʚʣʝʥʠʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ 

ʠ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʪʢʘʟʘʭ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʠ ʫʩʪʨʘʥʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ, 

ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʟʘʪʨʫʜʥʝʥʠʡ 

ʦʙʨʘʱʘʡʪʝʩʴ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʶ Aɺɺ. 

ʂʦʜ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ/ʦʪʢʘʟʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ 7-ʩʝʛʤʝʥʪʥʦʤ ʵʢʨʘʥʝ ʧʨʠʚʦʜʘ.  
ɺ ʪʘʙʣʠʮʝ ʥʠʞʝ ʧʨʠʚʝʜʝʥʳ ʩʠʛʥʘʣʳ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ 7-ʩʝʛʤʝʥʪʥʦʤ ʵʢʨʘʥʝ. 

ʉʙʨʦʩ ʩʦʦʙʱʝʥʠʡ 

ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʩʙʨʦʩ, ʤʦʞʥʦ ʣʠʙʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʩʙʨʦʩʘ ʉɹʈʆʉ ʥʘ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʇʂ, ʣʠʙʦ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʪʢʣʶʯʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ. 

ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥʳ ʦʪʢʘʟʘ ʜʚʠʛʘʪʝʣʴ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ. 

ʆʪʢʘʟ ʤʦʞʥʦ ʪʘʢʞʝ ʩʙʨʦʩʠʪʴ ʠʟ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ, ʚʳʙʨʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 

ʧʘʨʘʤʝʪʨʘ 46.80 ʀʉʊ ʉɹʈ ʆʐʀɹʂʀ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʚ ʧʨʠʚʦʜʝ ʠʤʝʝʪʩʷ 

ʬʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʙʨʦʩʘ ʦʰʠʙʦʢ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ 

ʨʘʟʜʝʣʝ ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʨʦʩ ʦʪʢʘʟʘ ʥʘ ʩʪʨ. 98. 

ʀʩʪʦʨʠʷ ʦʪʢʘʟʦʚ 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʡ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʞʫʨʥʘʣʝ 

ʦʪʢʘʟʦʚ ʚʤʝʩʪʝ ʩ ʦʪʤʝʪʢʦʡ ʚʨʝʤʝʥʠ. ɸʨʭʠʚ ʦʪʢʘʟʦʚ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 16 

ʧʦʩʣʝʜʥʠʭ ʦʪʢʘʟʘʭ ʧʨʠʚʦʜʘ. ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ ʦʪʢʘʟʘʭ. 

ʂʦʜʳ ʧʦʩʣʝʜʥʠʭ ʦʪʢʘʟʦʚ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʩʠʛʥʘʣʘʭ 08.01 Aʂʊʀɺʅɸʗ ɸɺɸʈʀʗ ʠ 08.02 

ʇʆʉʃɽɼʅʗʗ ɸɺɸʈʀʗ. 

"F" ʩ ʢʦʜʦʤ ʦʰʠʙʢʠ ʆʪʢʘʟ. ʉʤ. ʨʘʟʜʝʣ ʉʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ, ʬʦʨʤʠʨʫʝʤʳʝ ʧʨʠʚʦʜʦʤ 
ʥʘ ʩʪʨ. 296. 



360   ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʣʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ 08.05 

ʉʃʆɺʆ ʇʈɽɼʋʇʈ 1 ï 08.08 ʉʃʆɺʆ ʇʈɽɼʋʇʈ 4. ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʠʣʠ 

ʩʙʨʦʩʝ ʦʪʢʘʟʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʩʪʠʨʘʝʪʩʷ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʬʦʨʤʠʨʫʝʤʳʝ ʧʨʠʚʦʜʦʤ 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

2000 ʅɽʊ ʊʆʈʄʆɿʅ  
ʄʆʄɽʅʊA 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
35.09 ʌʋʅʂʎ ʆʊʂ  
ʊʆʈʄʆɿ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ 
ʩʫʧʨʘʚʣʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʤ 
ʪʦʨʤʦʟʦʤ. ɼʘʥʥʦʝ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 
ʬʦʨʤʠʨʫʝʪʩʷ, ʝʩʣʠ ʥʝ 
ʜʦʩʪʠʛʥʫʪ ʪʨʝʙʫʝʤʳʡ 
ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ (35.81 
ʄʆʄ ʉʅʗʊ ʊʆʈʄʆɿɸ). 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʫ ʤʦʤʝʥʪʘ ʩʥʷʪʠʷ 
ʪʦʨʤʦʟʘ, ʧʘʨʘʤʝʪʨ 35.81. 
ʇʨʦʚʝʨʴʪʝ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʪʦʢʘ, ʟʘʜʘʥʥʳʝ 
ʜʣʷ ʧʨʠʚʦʜʘ. ʉʤ. ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ 
20 ʇʈɽɼɽʃʓ ʥʘ ʩʪʨ. 198. 

2001 ʊʆʈʄʆɿ ʅɽ  
ʅɸʃʆɾʀʃʉʗ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
35.09 ʌʋʅʂʎ ʆʊʂ  
ʊʆʈʄʆɿ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʤ 
ʪʦʨʤʦʟʦʤ. ɼʘʥʥʦʝ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 
ʬʦʨʤʠʨʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, 
ʝʩʣʠ ʩʠʛʥʘʣ ʢʦʥʪʨʦʣʷ 
ʥʘʣʦʞʝʥʠʷ ʪʦʨʤʦʟʘ 
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʞʠʜʘʝʤʦʛʦ. 

ʇʨʦʚʝʨʴʪʝ ʧʦʜʢʣʶʯʝʥʠʝ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ. 
ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 
ʪʦʨʤʦʟʘ, ʧʘʨʘʤʝʪʨʳ 35.01 ï 35.09. 
ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʩʚʷʟʘʥʘ ʣʠ ʧʨʦʙʣʝʤʘ 
ʩ ʩʠʛʥʘʣʦʤ ʢʦʥʪʨʦʣʷ ʠʣʠ ʩʘʤʠʤ 
ʪʦʨʤʦʟʦʤ: ʧʨʦʚʝʨʴʪʝ ʩʦʩʪʦʷʥʠʝ 
ʪʦʨʤʦʟʘ (ʥʘʣʦʞʝʥ ʠʣʠ ʩʥʷʪ). 

2002 ʊʆʈʄʆɿ ʅɽ  
ʉʅʗʃʉʗ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
35.09 ʌʋʅʂʎ ʆʊʂ  
ʊʆʈʄʆɿ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʤ 
ʪʦʨʤʦʟʦʤ. ɼʘʥʥʦʝ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 
ʬʦʨʤʠʨʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, 
ʝʩʣʠ ʩʠʛʥʘʣ ʢʦʥʪʨʦʣʷ ʩʥʷʪʠʷ 
ʪʦʨʤʦʟʘ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʦʞʠʜʘʝʤʦʛʦ. 

ʇʨʦʚʝʨʴʪʝ ʧʦʜʢʣʶʯʝʥʠʝ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ. 
ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 
ʪʦʨʤʦʟʘ, ʧʘʨʘʤʝʪʨʳ 35.01 ï 35.09. 
ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʩʚʷʟʘʥʘ ʣʠ ʧʨʦʙʣʝʤʘ 
ʩ ʩʠʛʥʘʣʦʤ ʢʦʥʪʨʦʣʷ ʠʣʠ ʩʘʤʠʤ 
ʪʦʨʤʦʟʦʤ: ʧʨʦʚʝʨʴʪʝ ʩʦʩʪʦʷʥʠʝ 
ʪʦʨʤʦʟʘ (ʥʘʣʦʞʝʥ ʠʣʠ ʩʥʷʪ). 

 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

2003 Aʂʊʀɺɽʅ ɺʍʆɼ STO 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
46.07 ʅɽʊ ʉʀɻʅ STO 

ɸʢʪʠʚʥʘ ʬʫʥʢʮʠʷ 
ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʪ. ʝ. ʧʨʠ 
ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʧʨʠʚʦʜʝ ʠ 
ʧʘʨʘʤʝʪʨʝ 46.07 ʅɽʊ ʉʀɻʅ 
STO, ʜʣʷ ʢʦʪʦʨʦʛʦ ʟʘʜʘʥʦ 
ʟʥʘʯʝʥʠʝ  
ʇʨʝʜʫʧʨʝʞʜ, ʧʨʝʢʨʘʪʠʣʘʩʴ 
ʧʦʜʘʯʘ ʥʘ ʨʘʟʲʝʤ X6 
ʩʠʛʥʘʣʘ(-ʦʚ) ʮʝʧʠ ʟʘʱʠʪʳ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʮʝʧʠ ʟʘʱʠʪʳ. 
ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ 
ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 
ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʠʚʦʜʘ. 

2004 ʀɿʄɽʅɽʅ ʈɽɾʀʄ 
STO 

ʆʰʠʙʢʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
ʩʧʦʩʦʙʘ ʢʦʥʪʨʦʣʷ ʟʘ 
ʬʫʥʢʮʠʝʡ ʙʝʟʦʧʘʩʥʦʛʦ 
ʦʪʢʣʶʯʝʥʠʷ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʪ. ʝ. ʥʝ 
ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 46.07 ʅɽʊ ʉʀɻʅ 
STO ʟʥʘʯʝʥʠʝ ʇʨʝʜʫʧʨʝʞʜ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 



ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ   361 

 

2005 ʇɽʈɽɻʈɽɺ  
ɼɺʀɻAʊɽʃʗ 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 

ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
45.01 ɸʂʊ ʊɽʄʇ ɿɸʑ 
ɼɺ 

ɺʳʯʠʩʣʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʜʚʠʛʘʪʝʣʷ (ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʪʝʧʣʦʚʦʡ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ) 
ʧʨʝʚʳʩʠʣʘ ʧʨʝʜʝʣ, 
ʟʘʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨʦʤ 45.03 
ʇʈɽɼ ʉʈɸɹ ʇʈɽɼʇʈ. 

ʇʨʦʚʝʨʴʪʝ ʪʝʭʥʠʯʝʩʢʠʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ 
ʥʘʛʨʫʟʢʫ. 
ɼʘʡʪʝ ʜʚʠʛʘʪʝʣʶ ʦʩʪʳʪʴ. ʆʙʝʩʧʝʯʴʪʝ 
ʥʘʜʣʝʞʘʱʝʝ ʦʭʣʘʞʜʝʥʠʝ ʜʚʠʛʘʪʝʣʷ: 
ʧʨʦʚʝʨʴʪʝ ʚʝʥʪʠʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ, 
ʦʯʠʩʪʠʪʝ ʦʭʣʘʞʜʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, 
ʠ ʪ. ʜ. 
ʇʨʦʚʝʨʴʪʝ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʦʚʝʨʴʪʝ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʚʦʡ 
ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ 45.06 ï 45.08 ʠ 
45.10 ʊɽʇʃ ʇʆʉʊ ɺʈɽʄ. 

ʀʟʤʝʨʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʜʚʠʛʘʪʝʣʷ ʧʨʝʚʳʩʠʣʘ 
ʧʨʝʜʝʣ, ʟʘʜʘʥʥʳʡ 
ʧʘʨʘʤʝʪʨʦʤ 45.03 ʇʈɽɼ 
ʉʈɸɹ ʇʈɽɼʇʈ. 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʦʝ ʯʠʩʣʦ 
ʜʘʪʯʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ, 
ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 45.02 ʉʇ 
ʀɿʄɽʈ ʊɽʄʇ ɼɺ. 
ʇʨʦʚʝʨʴʪʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ 
ʥʘʛʨʫʟʢʫ. 
ɼʘʡʪʝ ʜʚʠʛʘʪʝʣʶ ʦʩʪʳʪʴ. ʆʙʝʩʧʝʯʴʪʝ 
ʥʘʜʣʝʞʘʱʝʝ ʦʭʣʘʞʜʝʥʠʝ ʜʚʠʛʘʪʝʣʷ: 
ʧʨʦʚʝʨʴʪʝ ʚʝʥʪʠʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ, 
ʦʯʠʩʪʠʪʝ ʦʭʣʘʞʜʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, 
ʠ ʪ. ʜ. 
ʇʨʦʚʝʨʴʪʝ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ, ʧʨʠ 
ʢʦʪʦʨʦʤ ʚʳʜʘʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

2006 AɺAʈʀʁʅ  
ʆʊʂʃʖʏɽʅʀɽ 

ʅʘ ʧʨʠʚʦʜ ʧʦʩʪʫʧʠʣʘ 
ʢʦʤʘʥʜʘ ʵʢʩʪʨʝʥʥʦʛʦ 
ʦʩʪʘʥʦʚʘ OFF2. 

ɼʣʷ ʧʝʨʝʟʘʧʫʩʢʘ ʧʨʠʚʦʜʘ ʘʢʪʠʚʠʨʫʡʪʝ 
ʩʠʛʥʘʣ ʈAɿʈɽʐɽʅʀɽ ʈAɹʆʊʓ 
(ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʚʳʙʠʨʘʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 10.88 ʀʉʊ ʈɸɿʈ 
ʈɸɹʆʊʓ) ʠ ʟʘʧʫʩʪʠʪʝ ʧʨʠʚʦʜ. 

2007 ʈɸɿʈɽʐɽʅʀɽ 
ʈɸɹʆʊʓ 

ʅʝ ʧʨʠʥʷʪ ʩʠʛʥʘʣ 
ʨʘʟʨʝʰʝʥʠʷ ʨʘʙʦʪʳ. 

ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 10.88  
ʀʉʊ ʈɸɿʈ ʈɸɹʆʊʓ. ɺʢʣʶʯʠʪʝ ʩʠʛʥʘʣ 
(ʥʘʧʨʠʤʝʨ, ʥʘ ʮʠʬʨʦʚʦʤ ʚʭʦʜʝ) ʠʣʠ 
ʧʨʦʚʝʨʴʪʝ ʮʝʧʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 
ʩʦʝʜʠʥʝʥʠʷ ʩ ʚʳʙʨʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ. 

 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

2008 ʀɼɽʅʊʀʌʀʂɸʎ 
ʇʈʆɻʆʅ 

ɺʳʧʦʣʥʷʝʪʩʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ 
ʜʚʠʛʘʪʝʣʷ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 
ʥʦʨʤʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʟʘʧʫʩʢʘ 
ʧʨʠʚʦʜʘ. ɼʦʞʜʠʪʝʩʴ ʩʦʦʙʱʝʥʠʷ ʦ 
ʟʘʚʝʨʰʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʜʚʠʛʘʪʝʣʷ. 

ʊʨʝʙʫʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 
ʜʚʠʛʘʪʝʣʷ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 
ʥʦʨʤʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʟʘʧʫʩʢʘ 
ʧʨʠʚʦʜʘ.  
ɺʳʙʝʨʠʪʝ ʩʧʦʩʦʙ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʛʦʥʘ 
ʜʚʠʛʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 99.13 
ʊʀʇ ʀɼɽʅʊʀʌ ɼɺʀɻ. ɿʘʧʫʩʪʠʪʝ 
ʧʨʦʮʝʜʫʨʫ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 
ʧʨʦʛʦʥʘ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ ʇʋʉʂ. 
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2009 ɸɺɸʈʀʁʅʓʁ 
ʆʉʊɸʅʆɺ 

ʅʘ ʧʨʠʚʦʜ ʧʦʩʪʫʧʠʣʘ 
ʢʦʤʘʥʜʘ ʵʢʩʪʨʝʥʥʦʛʦ 
ʦʩʪʘʥʦʚʘ (OFF1/OFF3). 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʧʘʩʥʦʩʪʠ ʜʣʷ 
ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ ʥʝʪ. 
ɺʝʨʥʠʪʝ ʢʥʦʧʢʫ ʵʢʩʪʨʝʥʥʦʛʦ ʦʩʪʘʥʦʚʢʘ 
ʚ ʦʙʳʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. 
ʇʝʨʝʟʘʧʫʩʪʠʪʝ ʧʨʠʚʦʜ. 

2010 ʆʇʈɽɼɽʃɽʅʀɽ 
ʇʆʃʆɾɽʅʀʗ 

ʅʝʧʨʘʚʠʣʴʥʦʝ ʚʳʯʠʩʣʝʥʠʝ 
ʧʦʣʦʞʝʥʠʷ, ʚʳʟʚʘʥʥʦʝ 
ʧʨʠʤʝʥʷʝʤʳʤ 
ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ 
ʧʦʣʦʞʝʥʠʷ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ 
ʧʘʨʘʤʝʪʨʦʚ 60.06 ʂʆʕʌʌ ʃʀʅ 
ʏʀʉʃ ʠ 60.07 ʂʆʕʌʌ ʃʀʅ ɿʅɸʄ. 

2011 ʇɽʈɽɻʈɽɺ ʊʆʈʄ 
ʈɽɿʀʉʊ 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʦʨʤʦʟʥʦʛʦ 
ʨʝʟʠʩʪʦʨʘ ʧʨʝʚʳʩʠʣʘ ʧʦʨʦʛ 
ʚʳʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, 
ʟʘʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨʦʤ 48.07 
ʉʈɸɹɸʊ ʇʈɽɼ ʈɽɿ. 

ʆʩʪʘʥʦʚʠʪʝ ʧʨʠʚʦʜ. ɼʘʡʪʝ ʨʝʟʠʩʪʦʨʫ 
ʦʩʪʳʪʴ.  
ʇʨʦʚʝʨʴʪʝ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ 

ʟʘʱʠʪʳ ʨʝʟʠʩʪʦʨʘ ʦʪ ʧʝʨʝʛʨʫʟʢʠ 48.01 

ï 48.05. ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʫ ʧʦʨʦʛʘ 

ʚʳʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʧʘʨʘʤʝʪʨ 

48.07. 
ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʮʠʢʣʘ 
ʪʦʨʤʦʞʝʥʠʷ ʥʝ ʚʳʭʦʜʷʪ ʟʘ 
ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ. 

2012 ʇɽʈɽɻʈɽɺ ʊʆʈʄ 
IGBT 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʦʨʤʦʟʥʦʛʦ 
ʧʨʝʨʳʚʘʪʝʣʷ IGBT 
ʧʨʝʚʳʩʠʣʘ ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ 
ʚʳʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. 

ɼʘʡʪʝ ʧʨʝʨʳʚʘʪʝʣʶ ʦʩʪʳʪʴ.  
ʇʨʦʚʝʨʴʪʝ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʦʪʢʘʟʘʣ ʣʠ 
ʦʭʣʘʞʜʘʶʱʠʡ ʚʝʥʪʠʣʷʪʦʨ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝʪ ʣʠ ʧʨʝʧʷʪʩʪʚʠʡ 
ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʦʚ ʠ 
ʦʭʣʘʞʜʝʥʠʝ ʰʢʘʬʘ. 
ʇʨʦʚʝʨʴʪʝ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ 
ʟʘʱʠʪʳ ʨʝʟʠʩʪʦʨʘ ʦʪ ʧʝʨʝʛʨʫʟʢʠ 48.01 
ï 48.05. 
ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ 
ʮʠʢʣʘ ʪʦʨʤʦʞʝʥʠʷ ʥʝ ʚʳʭʦʜʷʪ ʟʘ 
ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ. 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʧʠʪʘʶʱʝʝ ʧʨʠʚʦʜ, 
ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ. 

 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

2013 ʇɽʈɽɻʈɽɺ 
ʇʈʀɺʆɼɸ 

ʀʟʤʝʨʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʧʨʠʚʦʜʘ ʧʨʝʚʳʩʠʣʘ 
ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ ʚʳʜʘʯʠ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. 

ʇʨʦʚʝʨʴʪʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʇʨʦʚʝʨʴʪʝ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʠ ʨʘʙʦʪʫ 
ʚʝʥʪʠʣʷʪʦʨʘ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʟʘʛʨʷʟʥʝʥʳ ʣʠ ʨʝʙʨʘ 
ʨʘʜʠʘʪʦʨʘ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʤʦʱʥʦʩʪʠ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 
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2014 ʇɽʈɽɻʈɽɺ ɺʉʊʈ 
ʇʃAʊ 

ʊʝʤʧʝʨʘʪʫʨʘ ʠʥʪʝʨʬʝʡʩʥʦʡ 
ʧʣʘʪʳ (ʤʝʞʜʫ ʩʠʣʦʚʳʤ 
ʙʣʦʢʦʤ ʠ ʙʣʦʢʦʤ 
ʫʧʨʘʚʣʝʥʠʷ) ʧʨʝʚʳʩʠʣʘ 
ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ ʚʳʜʘʯʠ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. 

ɼʘʡʪʝ ʧʨʠʚʦʜʫ ʦʩʪʳʪʴ. 
ʇʨʦʚʝʨʴʪʝ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʦʪʢʘʟʘʣ ʣʠ 
ʦʭʣʘʞʜʘʶʱʠʡ ʚʝʥʪʠʣʷʪʦʨ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝʪ ʣʠ ʧʨʝʧʷʪʩʪʚʠʡ 

ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʦʚ ʠ 
ʦʭʣʘʞʜʝʥʠʝ ʰʢʘʬʘ. 

2015 ʇɽʈɽɻʈɽɺ  
ʇʈɽʈʓɺAʊɽʃʗ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʭʦʜʥʦʛʦ 
ʤʦʩʪʘ ʠʣʠ ʪʦʨʤʦʟʥʦʛʦ 
ʧʨʝʨʳʚʘʪʝʣʷ ʧʨʝʚʳʩʠʣʘ 
ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ ʚʳʜʘʯʠ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. 

ɼʘʡʪʝ ʧʨʠʚʦʜʫ ʦʩʪʳʪʴ. 
ʇʨʦʚʝʨʴʪʝ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʦʪʢʘʟʘʣ ʣʠ 
ʦʭʣʘʞʜʘʶʱʠʡ ʚʝʥʪʠʣʷʪʦʨ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝʪ ʣʠ ʧʨʝʧʷʪʩʪʚʠʡ 
ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʦʚ ʠ 
ʦʭʣʘʞʜʝʥʠʝ ʰʢʘʬʘ. 

2016 ʇɽʈɽɻʈɽɺ IGBT  
ʇʈʀɺʆɼA 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠʚʦʜʘ, 
ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʪʝʧʣʦʚʦʡ 
ʤʦʜʝʣʠ, ʧʨʝʚʳʩʠʣʘ 
ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ ʚʳʜʘʯʠ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. 

ʇʨʦʚʝʨʴʪʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʇʨʦʚʝʨʴʪʝ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʠ ʨʘʙʦʪʫ 

ʚʝʥʪʠʣʷʪʦʨʘ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʟʘʛʨʷʟʥʝʥʳ ʣʠ ʨʝʙʨʘ 

ʨʘʜʠʘʪʦʨʘ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʤʦʱʥʦʩʪʠ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 

2017 ʆɹʈʓɺ ʉɺʗɿʀ FBA 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 

ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 

50.02 ʌʋʅ ʇʆʊɽʈʀ  
ʉɺʗɿʀ 

ʅʘʨʫʰʝʥʘ ʮʠʢʣʠʯʝʩʢʘʷ 
ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʪʝʨʬʝʡʩʥʳʤ 
ʤʦʜʫʣʝʤ fieldbus ʠ ʧʨʠʚʦʜʦʤ 
ʠʣʠ ʇʃʂ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʩʪʦʷʥʠʝ ʩʚʷʟʠ ʧʦ ʰʠʥʝ 
fieldbus. ʉʤ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 
ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ fieldbus. 
ʇʨʦʚʝʨʴʪʝ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ 
Fieldbus. ʉʤ. ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ 50 

ʐʀʅɸ FIELDBUS ʥʘ ʩʪʨ. 225. 
ʇʨʦʚʝʨʴʪʝ ʧʦʜʩʦʝʜʠʥʝʥʠʝ 
ʢʘʙʝʣʝʡ. ʇʨʦʚʝʨʴʪʝ 
ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʝʜʫʱʝʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ. 

2018 ʇʆʊɽʈʗ ʇAʅɽʃʀ 

ʋʇʈAɺʃ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
46.03 ʇʆʊ ʇɸʅɽʃʀ  
ʋʇʈ 

ʅʘʨʫʰʝʥʘ ʩʚʷʟʴ ʩ ʧʘʥʝʣʴʶ 
ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʧʨʦʛʨʘʤʤʦʡ, 
ʚʳʙʨʘʥʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ 
ʘʢʪʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ. 

ʇʨʦʚʝʨʴʪʝ ʧʦʜʢʣʶʯʝʥʠʝ ʇʂ ʠʣʠ 

ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 
ʇʨʦʚʝʨʴʪʝ ʨʘʟʲʝʤ ʧʘʥʝʣʠ 
ʫʧʨʘʚʣʝʥʠʷ. ɿʘʤʝʥʠʪʝ ʧʘʥʝʣʴ 
ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʤʦʥʪʘʞʥʦʤ ʦʩʥʦʚʘʥʠʠ. 

2019 ʆʐʀɹʂA ʅA ɺʍʆɼɽ  
AI 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
13.12 ʈʝʘʢʮ ʧʨʠ ʤʘx  
AI 

ʉʠʛʥʘʣ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ  
AI-1 ʠʣʠ AI-2 ʜʦʩʪʠʛ 
ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, 
ʟʘʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 13.13 
ʂʆʅʊʈʆʃʔ AI. 

ʇʨʦʚʝʨʴʪʝ ʠʩʪʦʯʥʠʢ ʠ ʧʦʜʢʣʶʯʝʥʠʷ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI-1/2.  
ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʝʜʝʣʦʚ ʘʥʘʣʦʛʦʚʦʛʦ 
ʚʭʦʜʘ AI 1/2, ʟʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʘʤʠ 
13.02 ʠ 13.03 / 13.07 ʠ 13.08. 

 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 
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2020 ʅɽ ʌʋʅʂʎʀʆʅɸʃɽʅ ʇʨʠʚʦʜ ʥʝ ʦʙʣʘʜʘʝʪ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 
ʟʘʧʨʘʰʠʚʘʝʤʳʤʠ ʇʃʂ, ʠʣʠ 
ʪʨʝʙʫʝʤʘʷ ʬʫʥʢʮʠʷ ʥʝ 
ʘʢʪʠʚʠʨʦʚʘʥʘ. 

ʇʨʦʚʝʨʴʪʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʇʃʂ. 
ʇʨʦʚʝʨʴʪʝ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ 
Fieldbus. ʉʤ. ʛʨʫʧʧʫ ʧʘʨʘʤʝʪʨʦʚ 50 
ʐʀʅɸ FIELDBUS ʥʘ ʩʪʨ. 225. 

2021 ʅɽʊ ɼAʅʅʓʍ 
ɼɺʀɻAʊɽʃʗ 

ʅʝ ʟʘʜʘʥʳ ʧʘʨʘʤʝʪʨʳ ʛʨʫʧʧʳ  
99 ʅɸʏɸʃʔʅʓɽ 
ʋʉʊɸʅʆɺʂʀ. 

ɿʘʜʘʡʪʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ  
ʠʟ ʛʨʫʧʧʳ99 ʅɸʏɸʃʔʅʓɽ 
ʋʉʊɸʅʆɺʂʀ. 
ʇʨʠʤʝʯʘʥʠʝ. ɼʘʥʥʦʝ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ 
ʧʨʠ ʟʘʧʫʩʢʝ, ʧʦʢʘ ʥʝ ʚʚʝʜʝʥʳ ʜʘʥʥʳʝ 
ʜʚʠʛʘʪʝʣʷ. 

2022 ʆʐʀɹʂA 
ʕʅʂʆɼɽʈA 1 

ʕʥʢʦʜʝʨ 1 ʘʢʪʠʚʠʨʦʚʘʥ 
ʧʘʨʘʤʝʪʨʦʤ, ʥʦ ʝʛʦ 
ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ (FEN-
xx) ʥʝ ʥʘʡʜʝʥ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ 90.01ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1 
ʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ (FEN-xx) 
ʵʥʢʦʜʝʨʘ 1, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʨʘʟʲʝʤ  
1/2 ʧʨʠʚʦʜʘ (ʩʠʛʥʘʣ 09.20 ʆʇʎʀʗ ɺ 
SLOT1 / 09.21 ʆʇʎʀʗ ɺ SLOT2). 
ʇʨʠʤʝʯʘʥʠʝ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ 
ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʪʦʣʴʢʦ ʧʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ 
ʇɸʈɸʄ ʕʅʂ ʠʣʠ ʧʨʠ ʩʣʝʜʫʶʱʝʤ 
ʚʢʣʶʯʝʥʠʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ JCU. 

2023 ʆʐʀɹʂA 
ʕʅʂʆɼɽʈA 2 

ʕʥʢʦʜʝʨ 2 ʘʢʪʠʚʠʨʦʚʘʥ 
ʧʘʨʘʤʝʪʨʦʤ, ʥʦ ʝʛʦ 
ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ (FEN-
xx) ʥʝ ʥʘʡʜʝʥ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʥʘʯʝʥʠʷ 
ʧʘʨʘʤʝʪʨʘ 90.02ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 
ʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ (FEN-xx) 
ʵʥʢʦʜʝʨʘ 2, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʨʘʟʲʝʤ  
1/2 ʧʨʠʚʦʜʘ (ʩʠʛʥʘʣ 09.20 ʆʇʎʀʗ ɺ 
SLOT1 / 09.21 ʆʇʎʀʗ ɺ SLOT2). 
ʇʨʠʤʝʯʘʥʠʝ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ 
ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʪʦʣʴʢʦ ʧʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ 
ʇɸʈɸʄ ʕʅʂ ʠʣʠ ʧʨʠ ʩʣʝʜʫʶʱʝʤ 
ʚʢʣʶʯʝʥʠʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ JCU. 
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ɺ ʢʘʯʝʩʪʚʝ ʵʥʢʦʜʝʨʘ 2 ʚ 
ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʢʦʜʝʨ EnDat 
ʠʣʠ SSI.  
[ 90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 =  
FEN-11 ABS 

ʠ 
91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ = 

Endat ʠʣʠ SSI ʠ 
91.30 ʈɽɾʀʄ ENDAT = ɹʝʟ 
ʥʘʯ ʧʦʣ (ʠʣʠ 91.25 ʈɽɾʀʄ 
ʆɹʄɽʅɸ SSI = ɹʝʟ ʥʘʯ ʧʦʣ).] 

ɽʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʡʪʝ 
ʚʤʝʩʪʦ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʥʝʧʨʝʨʳʚʥʦ 
ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʧʦʣʦʞʝʥʠʷ ʨʝʞʠʤ 
ʧʝʨʝʜʘʯʠ ʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʪ. ʝ. 
ʵʥʢʦʜʝʨ ʩʦ ʩʪʫʧʝʥʯʘʪʳʤʠ ʩʠʥʫʩʥʦ-
ʢʦʩʠʥʫʩʥʳʤʠ ʩʠʛʥʘʣʘʤʠ): 
Å ɺʳʙʝʨʠʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 91.25 
ʈɽɾʀʄ ʆɹʄɽʅɸ SSI / 91.30 
ʈɽɾʀʄ ENDAT ʟʥʘʯʝʥʠʝ ʉ 
ʥʘʯ ʧʦʣʦʞ 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ 
ʵʥʢʦʜʝʨʦʤ Endat/SSI ʚ ʢʘʯʝʩʪʚʝ 
ʵʥʢʦʜʝʨʘ 1: 
Å ɺʳʙʝʨʠʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.01  
ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1 ʟʥʘʯʝʥʠʝ FEN- 
11 ABS, ʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.02 
ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 ð ʟʥʘʯʝʥʠʝ 
ʅʝʪ. 

ʇʨʠʤʝʯʘʥʠʝ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ 
ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʪʦʣʴʢʦ ʧʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 90.10 
ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ ʠʣʠ ʧʨʠ 
ʩʣʝʜʫʶʱʝʤ ʚʢʣʶʯʝʥʠʠ ʙʣʦʢʘ 
ʫʧʨʘʚʣʝʥʠʷ JCU. 

 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 
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2026 ʆʐʀɹʂA ʕʄʋʃ 
ʕʅʂʆɼɽʈA 

ʆʰʠʙʢʘ ʵʤʫʣʷʮʠʠ ʵʥʢʦʜʝʨʘ.  ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʦʣʦʞʝʥʠʷ, 
ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʵʤʫʣʷʮʠʠ, ʟʘʜʘʝʪʩʷ 
ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʠʚʦʜʘ: 
Å ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʵʥʢʦʜʝʨ FEN-xx, 
ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʵʤʫʣʷʮʠʠ (90.03 
ʈɽɾʀʄ ʕʄʋʃʗʎʀʀ), 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʪʝʨʬʝʡʩʥʦʤʫ 
ʤʦʜʫʣʶ 1 ʠʣʠ (ʠ) 2 ʵʥʢʦʜʝʨʘ FEN-
xx, ʘʢʪʠʚʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 
90.01 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1 / 90.02 
ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 (ʩ ʧʦʤʦʱʴʶ 
ʧʘʨʘʤʝʪʨʘ 90.01/90.02 ʟʘʧʫʩʢʘʝʪʩʷ 
ʚʳʯʠʩʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ 
ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚʭʦʜʘ FEN-xx). 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʦʣʦʞʝʥʠʷ, 
ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʵʤʫʣʷʮʠʠ, ʟʘʜʘʝʪʩʷ 
ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʠʚʦʜʘ: 
Å ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʵʥʢʦʜʝʨ FEN-xx, 
ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʵʤʫʣʷʮʠʠ (90.03 
ʈɽɾʀʄ ʕʄʋʃʗʎʀʀ), 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʪʝʨʬʝʡʩʥʦʤʫ 
ʤʦʜʫʣʶ 1 ʠʣʠ (ʠ) 2 ʵʥʢʦʜʝʨʘ FEN-
xx, ʘʢʪʠʚʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 
90.01 ɺʓɹʆʈ ʕʅʂʆɼɽʈ  
1 / 90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2  
(ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 
ʵʤʫʣʷʮʠʠ ʜʘʥʥʳʝ ʦ ʧʦʣʦʞʝʥʠʠ 
ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ FEN-xx ʚ ʪʝʯʝʥʠʝ 
ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ ʵʥʢʦʜʝʨʘ). 
ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʠʥʪʝʨʬʝʡʩʥʳʡ ʤʦʜʫʣʴ 2 ʵʥʢʦʜʝʨʘ. 

ʇʨʠʤʝʯʘʥʠʝ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ 
ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʪʦʣʴʢʦ ʧʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ 
ʇɸʈɸʄ ʕʅʂ ʠʣʠ ʧʨʠ ʩʣʝʜʫʶʱʝʤ 
ʚʢʣʶʯʝʥʠʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ JCU. 

 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 
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2027 ʆʐʀɹʂA ʀɿʄɽʈ 
ʊɽʄʇ FEN 

ʆʰʠʙʢʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ 
ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʛʜʘ ʜʘʪʯʠʢ 
ʪʝʤʧʝʨʘʪʫʨʳ (KTY ʠʣʠ PTC) 
ʧʦʜʢʣʶʯʝʥ ʢ ʠʥʪʝʨʬʝʡʩʥʦʤʫ 
ʤʦʜʫʣʶ FEN-xx ʵʥʢʦʜʝʨʘ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʧʘʨʘʤʝʪʨʘ 45.02 ʉʇ ʀɿʄɽʈ ʊɽʄʇ 
ɼɺ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ 
ʠʥʪʝʨʬʝʡʩʥʦʤʫ ʤʦʜʫʣʶ ʵʥʢʦʜʝʨʘ 
(09.20 ʆʇʎʀʗ ɺ SLOT1 / 09.21 
ʆʇʎʀʗ ɺ SLOT2): 
ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʤʦʜʫʣʴ FEN-
xx: 
Å ʇʘʨʘʤʝʪʨ 45.02 ʉʇ ʀɿʄɽʈ ʊɽʄʇ  
ɼɺ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ KTY 1st  
FEN (KTY 1-ʡ FEN) ʠʣʠ PTC 1st FEN 
(PTC 1-ʡ FEN). ʄʦʜʫʣʴ FEN-xx 
ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʟʲʝʤʝ 1 ʠʣʠ 
ʨʘʟʲʝʤʝ 2. 

ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʤʦʜʫʣʷ FEN-
xx:  
Å ɽʩʣʠ ʧʘʨʘʤʝʪʨ 45.02 ʉʇ ʀɿʄɽʈ 

ʊɽʄʇ ɼɺ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ KTY 1st  
FEN (KTY 1-ʡ FEN) ʠʣʠ PTC 1st FEN 
(PTC 1-ʡ FEN), ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʵʥʢʦʜʝʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʨʘʟʲʝʤ 1 
ʧʨʠʚʦʜʘ. 

Å ɽʩʣʠ ʧʘʨʘʤʝʪʨ 45.02 ʉʇ ʀɿʄɽʈ  
ʊɽʄʇ ɼɺ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ KTY 2nd  
FEN (KTY 2-ʡ FEN) ʠʣʠ PTC 2nd 
FEN (PTC 2-ʡ FEN), ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʵʥʢʦʜʝʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʨʘʟʲʝʤ 2 
ʧʨʠʚʦʜʘ. 

ʆʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ 
ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 
ʧʦʜʢʣʶʯʝʥʠʠ ʜʘʪʯʠʢʘ KTY ʢ 
ʠʥʪʝʨʬʝʡʩʥʦʤʫ ʤʦʜʫʣʶ 
FEN-01. 

ʄʦʜʫʣʴ FEN-01 ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʜʘʪʯʠʢʦʤ 
KTY. ʉʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʜʘʪʯʠʢʦʤ PTC ʠʣʠ ʜʨʫʛʠʤ 
ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ ʵʥʢʦʜʝʨʘ. 

2028 ʕʄʋʃʗʎ ʕʅʂʆɼɽʈA 
MAX 

ʏʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ 
ʠʤʧʫʣʴʩʦʚ, ʧʨʠʤʝʥʷʝʤʘʷ ʧʨʠ 
ʵʤʫʣʷʮʠʠ ʵʥʢʦʜʝʨʘ ʩ ʊʊʃ, 
ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 
ʜʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ (500 
ʢɻʮ). 

ʋʤʝʥʴʰʠʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 93.21 
ʕʄʋʃʗʎʀʗ ʀʄʇ.  
ʇʨʠʤʝʯʘʥʠʝ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ 
ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʪʦʣʴʢʦ ʧʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 90.10 
ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ ʠʣʠ ʧʨʠ 
ʩʣʝʜʫʶʱʝʤ ʚʢʣʶʯʝʥʠʠ ʙʣʦʢʘ 
ʫʧʨʘʚʣʝʥʠʷ JCU. 

2029 ʕʄʋʃʗʎ ʕʅʂʆɼɽʈA 
MIN 

ʆʰʠʙʢʘ ʵʤʫʣʷʮʠʠ ʵʥʢʦʜʝʨʘ 
ʚʩʣʝʜʩʪʚʠʝ ʩʙʦʷ ʟʘʧʠʩʠ 
ʥʦʚʦʛʦ ʟʘʜʘʥʠʷ (ʧʦʣʦʞʝʥʠʷ) 
ʜʣʷ ʵʤʫʣʷʮʠʠ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 
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2030 ʆʐʀɹʂA AɺʊʆʅAʉʊ 
ʈɽɿʆʃ 

ʉʙʦʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʥʘʩʪʨʦʡʢʠ 
ʨʝʟʦʣʚʝʨʘ, ʢʦʪʦʨʘʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʢʘʝʪʩʷ 
ʧʨʠ ʧʝʨʚʦʡ ʘʢʪʠʚʠʟʘʮʠʠ 
ʚʭʦʜʘ ʨʝʟʦʣʚʝʨʘ. 

ʇʨʦʚʝʨʴʪʝ ʢʘʙʝʣʴ ʤʝʞʜʫ ʨʝʟʦʣʚʝʨʦʤ 
ʠ ʝʛʦ ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ (FEN-
21) ʠ ʧʦʨʷʜʦʢ ʩʠʛʥʘʣʴʥʳʭ ʧʨʦʚʦʜʦʚ ʚ 
ʨʘʟʲʝʤʘʭ ʥʘ ʦʙʦʠʭ ʝʛʦ ʢʦʥʮʘʭ. 
ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 
ʨʝʟʦʣʚʝʨʘ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ 
ʨʝʟʦʣʚʝʨʝ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʘʭ 
ʧʨʠʚʝʜʝʥʳ ʚ ʦʧʠʩʘʥʠʠ ʛʨʫʧʧʳ 
ʧʘʨʘʤʝʪʨʦʚ 92 ʅɸʉʊʈʆʁʂɸ 
ʈɽɿʆʃɺɽʈɸ ʥʘ ʩʪʨ. 248. 
ʇʨʠʤʝʯʘʥʠʝ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ 
ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʷ ʨʝʟʦʣʚʝʨʘ 
ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʘʚʪʦʥʘʩʪʨʦʡʢʫ 
ʨʝʟʦʣʚʝʨʘ. ɸʚʪʦʥʘʩʪʨʦʡʢʘ 
ʘʢʪʠʚʠʨʫʝʪʩʷ ʚʳʙʦʨʦʤ ʧʘʨʘʤʝʪʨʘ 
92.02Aʄʇʃ ʉʀɻʅɸʃɸ ʈɽɿ ʠʣʠ 92.03 
ʏɸʉʊ ʉʀɻʅɸʃɸ ʈɽɿ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʫʩʪʘʥʦʚʢʦʡ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.10 
ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ ʟʥʘʯʝʥʠʷ 
ʂʦʥʬʠʛʫʨʘʮʠʷ. 

2031 ʆɹʈʓɺ ʕʅʂʆɼɽʈA 1 ʆʙʥʘʨʫʞʝʥʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʚ ʢʘʙʝʣʝ ʵʥʢʦʜʝʨʘ 1. 

ʇʨʦʚʝʨʴʪʝ ʢʘʙʝʣʴ ʤʝʞʜʫ 
ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ FEN-xx ʠ 
ʵʥʢʦʜʝʨʦʤ 1. ʇʦʩʣʝ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ 
ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 
ʚʳʧʦʣʥʠʪʝ ʟʘʥʦʚʦ ʥʘʩʪʨʦʡʢʫ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ, ʜʣʷ ʯʝʛʦ 
ʦʪʢʣʶʯʠʪʝ- ʚʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʨʠʚʦʜʘ 
ʠʣʠ ʘʢʪʠʚʠʨʫʡʪʝ ʧʘʨʘʤʝʪʨ 90.10 
ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ. 

2032 ʆɹʈʓɺ ʕʅʂʆɼɽʈA 2 ʆʙʥʘʨʫʞʝʥʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʚ ʢʘʙʝʣʝ ʵʥʢʦʜʝʨʘ 2. 

ʇʨʦʚʝʨʴʪʝ ʢʘʙʝʣʴ ʤʝʞʜʫ 
ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ FEN-xx ʠ 
ʵʥʢʦʜʝʨʦʤ 2. ʇʦʩʣʝ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ 
ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 
ʚʳʧʦʣʥʠʪʝ ʟʘʥʦʚʦ ʥʘʩʪʨʦʡʢʫ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ, ʜʣʷ ʯʝʛʦ 
ʦʪʢʣʶʯʠʪʝ- ʚʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʨʠʚʦʜʘ 
ʠʣʠ ʘʢʪʠʚʠʨʫʡʪʝ ʧʘʨʘʤʝʪʨ 90.10 
ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ. 

2033 ʆʐʀɹʂA ʉɺʗɿʀ  
D2D 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
57.02 ʌʋʅ ʇʆʊɽʈʀ  
ʉɺʗɿʀ 

ʅʘ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ: 
ʧʨʠʚʦʜ ʥʝ ʧʦʣʫʯʠʣ ʦʪʚʝʪʘ ʦʪ 
ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʛʦ ʚʝʜʦʤʦʛʦ 
ʧʨʠʚʦʜʘ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ 
ʦʧʨʦʩʘ. 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦʚʩʝ ʦʧʨʘʰʠʚʘʝʤʳʝ 
ʧʨʠʚʦʜʳ (ʧʘʨʘʤʝʪʨʳ 57.04 ʠ 57.05) ʚ 
ʢʘʥʘʣʝ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè 
ʚʢʣʶʯʝʥʳ, ʧʨʘʚʠʣʴʥʦ ʧʦʜʢʣʶʯʝʥʳ ʠ 
ʠʤʝʶʪ ʧʨʘʚʠʣʴʥʳʝ ʫʟʣʦʚʳʝ 
ʩʦʝʜʠʥʝʥʠʷ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ 
çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè. 

ʅʘ ʚʝʜʦʤʦʤ ʧʨʠʚʦʜʝ: 
ʧʨʠʚʦʜ ʥʝ ʧʦʣʫʯʠʣ ʥʦʚʦʝ 
ʟʘʜʘʥʠʝ 1 ʠ/ʠʣʠ 2 ʚ ʪʝʯʝʥʠʝ 
ʧʷʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 
ʮʠʢʣʦʚ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 

57.06 ʠ 57.07 ʚʝʜʫʱʝʛʦ ʧʨʠʚʦʜʘ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ 
çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè. 
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2034 ʇɽʈɽʇʆʃʅ ɹʋʌɽʈA  
D2D 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
57.02 ʌʋʅ ʇʆʊɽʈʀ  
ʉɺʗɿʀ 

ʉʙʦʡ ʧʝʨʝʜʘʯʠ ʟʘʜʘʥʠʡ ʧʦ 
ʢʘʥʘʣʫ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ 
ʧʨʠʚʦʜʫè ʚʩʣʝʜʩʪʚʠʝ 
ʧʝʨʝʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ 
ʩʦʦʙʱʝʥʠʡ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

2035 ʆʐʀɹʂA ʉɺʗɿʀ PS ʆʰʠʙʢʠ ʩʚʷʟʠ ʤʝʞʜʫ ʙʣʦʢʦʤ 
ʫʧʨʘʚʣʝʥʠʷ JCU ʠ ʩʠʣʦʚʳʤ 
ʙʣʦʢʦʤ ʧʨʠʚʦʜʘ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʙʣʦʢʦʤ 
ʫʧʨʘʚʣʝʥʠʷ JCU ʠ ʩʠʣʦʚʳʤ ʙʣʦʢʦʤ 
ʧʨʠʚʦʜʘ. 

 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

2036 ʆʐʀɹʂA ʇʈʀ 
ɺʆʉʉʊAʅ 

ʉʙʦʡ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 
ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʨʝʟʝʨʚʥʦʡ 
ʢʦʧʠʠ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

2037 ʂAʃʀɹʈʆɺʂA ɼAʊʏ 
ʊʆʂA 

ʇʨʠ ʩʣʝʜʫʶʱʝʤ ʟʘʧʫʩʢʝ 
ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ 
ʢʘʣʠʙʨʦʚʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ 
ʪʦʢʘ. 

ʀʥʬʦʨʤʠʨʫʶʱʝʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

2038 ɸɺʊʆʌɸɿʀʈʆɺʂɸ ʇʨʠ ʩʣʝʜʫʶʱʝʤ ʟʘʧʫʩʢʝ 
ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ 
ʘʚʪʦʬʘʟʠʨʦʚʢʘ. 

ʀʥʬʦʨʤʠʨʫʶʱʝʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

2039 ɿɸʄʓʂɸʅʀɽ ʅɸ  
ɿɽʄʃʖ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
46.05 ɿɸʄʓʂ ʅɸ  
ɿɽʄʃʖ 

ɺ ʧʨʠʚʦʜʝ ʦʙʥʘʨʫʞʝʥ 
ʜʠʩʙʘʣʘʥʩ ʥʘʛʨʫʟʢʠ, ʦʙʳʯʥʦ 
ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ 
ʜʚʠʛʘʪʝʣʝ ʠʣʠ ʝʛʦ ʢʘʙʝʣʝ. 

ʋʙʝʜʠʪʝʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ 
ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ ʠʣʠ 
ʠʥʜʫʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ ʚ ʢʘʙʝʣʝ 
ʜʚʠʛʘʪʝʣʷ. 
ʋʙʝʜʠʪʝʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʘʤʳʢʘʥʠʡ 
ʥʘ ʟʝʤʣʶ ʚ ʜʚʠʛʘʪʝʣʝ ʠ ʢʘʙʝʣʷʭ 
ʜʚʠʛʘʪʝʣʷ: ʠʟʤʝʨʴʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʠʟʦʣʷʮʠʠ ʜʚʠʛʘʪʝʣʷ ʠ ʢʘʙʝʣʷ 
ʜʚʠʛʘʪʝʣʷ. 
ɽʩʣʠ ʟʘʤʳʢʘʥʠʝ ʥʘ ʟʝʤʣʶ ʥʝ 
ʦʙʥʘʨʫʞʝʥʦ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ABB. 

2041 ʆʐʀɹʂA ʇAʈAʄ 
ɼɺʀɻAʊ 

ʅʝʧʨʘʚʠʣʴʥʦ ʟʘʜʘʥʳ 
ʧʘʨʘʤʝʪʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ 
ʜʚʠʛʘʪʝʣʷ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʚʠʛʘʪʝʣʷ ʚ ʛʨʫʧʧʝ 99 
ʅɸʏɸʃʔʅʓɽ ʋʉʊɸʅʆɺʂʀ. 

ʅʝʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥ 
ʪʠʧʦʨʘʟʤʝʨ ʧʨʠʚʦʜʘ. 

ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʪʠʧʦʨʘʟʤʝʨ 
ʧʨʠʚʦʜʘ ʚʳʙʨʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʧʨʠʤʝʥʷʝʤʳʤ ʜʚʠʛʘʪʝʣʝʤ. 

2042 ʆʐʀɹʂɸ ʂʆʅʌʀɻ 
D2D 

ʅʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʘʥʘʣʘ ʩʚʷʟʠ  
çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè 
(ʛʨʫʧʧʘ 57 ʉɺʗɿʔ D2D) 
ʥʝ ʩʦʚʤʝʩʪʠʤʳ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚ 
ʛʨʫʧʧʝ 57 ʉɺʗɿʔ D2D. 
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2047 ʆɹʈʓɺ ʆɹʈ ʉɺʗɿʀ ʅʝ ʧʨʠʥʠʤʘʝʪʩʷ ʩʠʛʥʘʣ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 
ʚ ʛʨʫʧʧʝ 22 ʆɹʈɸʊʅɸʗ ʉɺʗɿʔ ʇʆ 

ʉʂʆʈʆʉʊʀ. 
ʇʨʦʚʝʨʴʪʝ ʤʦʥʪʘʞ ʵʥʢʦʜʝʨʘ. ɼʣʷ 
ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʦʧʠʩʘʥʠʝ ʦʪʢʘʟʘ 
0039 0039 (ʆʐʀɹʂA ʕʅʂʆɼɽʈA 1). 

2048 ʆɹʈʓɺ ʉɺʗɿʀ ʉ 
ʆʇʎʀɽʁ 

ʇʦʪʝʨʷʥʘ ʩʚʷʟʴ ʤʝʞʜʫ 
ʧʨʠʚʦʜʦʤ ʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʦʜʫʣʝʤ 
(FEN-xx ʠ/ʠʣʠ FIO-xx). 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ 
ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ 
ʚʩʪʘʚʣʝʥʳ ʚ ʩʣʦʪ 1 ʠ/ʠʣʠ 2. 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʤʦʜʫʣʠ ʠʣʠ ʨʘʟʲʝʤʳ ʩʣʦʪʘ 1/2 ʥʝ 
ʠʤʝʶʪ ʧʦʚʨʝʞʜʝʥʠʡ. ʏʪʦʙʳ ʚʳʷʚʠʪʴ 
ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʤʦʜʫʣʷ ʣʠʙʦ ʨʘʟʲʝʤʘ, 
ʧʨʦʚʝʨʴʪʝ ʢʘʞʜʳʡ ʤʦʜʫʣʴ ʚ ʩʣʦʪʘʭ 1 
ʠ 2 ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

2072 DC ʅɽ  
ɿɸʈʗɼʀʃʆʉʔ 

ʅʘʧʨʷʞʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 
ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʝ 
ʜʦʩʪʠʛʣʦ ʨʘʙʦʯʝʛʦ ʫʨʦʚʥʷ. 

ʇʦʜʦʞʜʠʪʝ, ʧʦʢʘ ʥʝ ʫʚʝʣʠʯʠʪʩʷ 
ʥʘʧʨʷʞʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

2075 ʂʆʅʌʀɻ ʈɽɾʀʄɸ 
ʇʆʅʀɾ U 

ɺʢʣʶʯʝʥ ʨʝʞʠʤ ʥʠʟʢʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ, ʥʦ ʥʘʩʪʨʦʡʢʠ 
ʧʘʨʘʤʝʪʨʦʚ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʥʥʦʤʫ 
ʨʝʞʠʤʫ. 

ʇʨʦʚʝʨʴʪʝ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ 
ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʛʨʫʧʧʝ 47 
ʂʆʅʊʈʆʃʔ ʅɸʇʈʗɾɽʅʀʗ. ʉʤ. 
ʪʘʢʞʝ ʨʘʟʜʝʣ  
ʈʝʞʠʤ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʪʨ. 
150. 

 
ʂʦʜ ʇʨʝʜʫʧʨʝʞʜ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

2401 ɿɸʄɽɼʃɽʅʀɽ  
ɺɺɽʈʍ 
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 1 

ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ 
ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ 
ʚʚʝʨʭ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʚ 
ʧʘʨʘʤʝʪʨʝ  
10.80 ʈɽɾ ʌ-ʎʀʀ ɿɸʄɽɼʃ. 

ʇʨʦʚʝʨʴʪʝ ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʘʤʝʜʣʝʥʠʷ 
ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʩʠʛʥʘʣʦʚ. 

2402 ɿɸʄɽɼʃɽʅʀɽ ɺʅʀɿ 
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 2 

ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ 
ʟʘʤʝʜʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ 
ʚʥʠʟ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʚ 
ʧʘʨʘʤʝʪʨʝ  
10.80 ʈɽɾ ʌ-ʎʀʀ ɿɸʄɽɼʃ. 

ʇʨʦʚʝʨʴʪʝ ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʘʤʝʜʣʝʥʠʷ 
ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʩʠʛʥʘʣʦʚ. 

2403 ɼɸʊʏʀʂ ɺɽʈʍʅɽɻʆ  
ʕʊɸɾɸ 
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 3 

ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʜʘʪʯʠʢʘ 
ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ. 

ʇʨʦʚʝʨʴʪʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ 
ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʚʝʨʭʥʝʛʦ 
ʵʪʘʞʘ. 
ɿʘʧʫʩʪʠʪʝ ʜʚʠʛʘʪʝʣʴ ʚ ʦʙʨʘʪʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʜʝʘʢʪʠʚʠʨʫʡʪʝ 
ʢʦʤʘʥʜʫ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ 
ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ. 

2404 ɼɸʊʏʀʂ ʅʀɾʅɽɻʆ  
ʕʊɸɾɸ 
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 4 

ɸʢʪʠʚʥʘ ʢʦʤʘʥʜʘ ʜʘʪʯʠʢʘ 
ʥʠʞʥʝʛʦ ʵʪʘʞʘ. 

ʇʨʦʚʝʨʴʪʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ 
ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʥʠʞʥʝʛʦ 
ʵʪʘʞʘ. 
ɿʘʧʫʩʪʠʪʝ ʜʚʠʛʘʪʝʣʴ ʚ ʦʙʨʘʪʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʜʝʘʢʪʠʚʠʨʫʡʪʝ 
ʢʦʤʘʥʜʫ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ 
ʥʠʞʥʝʛʦ ʵʪʘʞʘ. 
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2405 ʇʈʆʉʂɸʃʔɿʓɺɸʅʀ 
ɽ ʊʆʈʄ 
05.01 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 11 

ʂʦʛʜʘ ʜʚʠʛʘʪʝʣʴ ʥʝ 
ʨʘʙʦʪʘʝʪ, ʧʨʠ ʥʘʣʦʞʝʥʥʦʤ 
ʪʦʨʤʦʟʝ ʧʨʦʩʢʘʣʴʟʳʚʘʝʪ ʚʘʣ 
ʜʚʠʛʘʪʝʣʷ. 

ʇʨʦʚʝʨʴʪʝ (ʬʠʟʠʯʝʩʢʠ) 
ʤʝʭʘʥʠʯʝʩʢʠʡ ʪʦʨʤʦʟ ʥʘ ʥʘʣʠʯʠʝ 
ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʪʨʦʩʘ. 
ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 
ʬʫʥʢʮʠʠ çʂʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠè ʚ 
ʛʨʫʧʧʝ 81 ʂʆʅʊʈʆʃʔ ʃʀʌʊɸ. 

2406 ɺʈɽʄʗ ʅɸ  
ɼʆʊʗɻʀɺɸʅʀʀ 

ɺʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ 
ʧʨʦʝʟʜʘ ʙʳʣʘ ʘʢʪʠʚʠʨʦʚʘʥʘ 
ʬʫʥʢʮʠʷ ʦʩʪʘʥʦʚʢʠ 
ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 
ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʥʘ 
ʩʢʦʨʦʩʪʠ ʜʦʪʷʛʠʚʘʥʠʷ. 

ʇʨʦʚʝʨʴʪʝ ʜʘʪʯʠʢ ʪʦʯʥʦʡ ʦʩʪʘʥʦʚʢʠ ʠ 
ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʥʘ 
ʧʨʦʙʣʝʤʥʦʤ ʵʪʘʞʝ.  

2407 ʇʈʆɻʈ ɿɸʄɽɼʃ ʉ 
ʕʅʂ 

ʌʫʥʢʮʠʷ çʇʨʦʛʨʘʤʤʥʦʝ 
ʟʘʤʝʜʣʝʥʠʝè ʚʢʣʶʯʝʥʘ ʩ 
ʵʥʢʦʜʝʨʦʤ, ʥʦ ʦʙʨʘʪʥʘʷ 
ʩʚʷʟʴ ʵʥʢʦʜʝʨʘ/ʨʝʟʦʣʚʝʨʘ 
ʥʝ ʥʘʩʪʨʦʝʥʘ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʝ ʵʥʢʦʜʝʨʘ/ 
ʨʝʟʦʣʚʝʨʘ. ʇʨʦʚʝʨʴʪʝ ʚʳʙʦʨ 
ʵʥʢʦʜʝʨʘ/ ʨʝʟʦʣʚʝʨʘ ʚ ʛʨʫʧʧʝ 90 
ʄʆɼʋʃʔ ʕʅʂʆɼɽʈA ʘ ʪʘʢʞʝ 
ʪʨʝʙʫʝʤʳʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚ 
ʛʨʫʧʧʘʭ 91, 92 ʠʣʠ 93. 

ʉʦʦʙʱʝʥʠʷ ʦʙ ʦʪʢʘʟʘʭ, ʬʦʨʤʠʨʫʝʤʳʝ ʧʨʠʚʦʜʦʤ 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

0001 ʇɽʈɽɻʈʋɿʂA ʇʆ 
ʊʆʂʋ 

ɺʳʭʦʜʥʦʡ ʪʦʢ ʧʨʝʚʳʩʠʣ 
ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 
ʦʪʢʘʟʘ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʛʨʫʟʢʫ ʜʚʠʛʘʪʝʣʷ. 
ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ 
ʫʩʢʦʨʝʥʠʷ. ʉʤ. ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ 
ʧʘʨʘʤʝʪʨʦʚ 25 ɿɸɼɸʅʀɽ ɻʈɸʌʀʂɸ 
ʉʂʆʈʆʉʊʀ ʥʘ ʩʪʨ. 203. 
ʇʨʦʚʝʨʴʪʝ ʜʚʠʛʘʪʝʣʴ ʠ ʢʘʙʝʣʴ 
ʜʚʠʛʘʪʝʣʷ (ʚʢʣʶʯʘʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʘʟ ʠ ʪʠʧ 
ʧʦʜʢʣʶʯʝʥʠʷ (ʪʨʝʫʛʦʣʴʥʠʢ/ʟʚʝʟʜʘ)). 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʫʩʢʦʚʳʭ 
ʜʘʥʥʳʭ, ʟʘʜʘʥʥʳʭ ʚ ʛʨʫʧʧʝ 
ʧʘʨʘʤʝʪʨʦʚ 99 ʅɸʏɸʃʔʅʓɽ 

ʋʉʊɸʅʆɺʂʀ, ʜʘʥʥʳʤ, ʫʢʘʟʘʥʥʳʤ ʥʘ 

ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠʯʢʝ ʜʚʠʛʘʪʝʣʷ. 
ʋʙʝʜʠʪʝʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ 
ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ ʠʣʠ 
ʠʥʜʫʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ ʚ ʢʘʙʝʣʝ 

ʜʚʠʛʘʪʝʣʷ. 
ʇʨʦʚʝʨʴʪʝ ʠʩʧʨʘʚʥʦʩʪʴ ʢʘʙʝʣʷ 
ʵʥʢʦʜʝʨʘ (ʚʢʣʶʯʘʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʘʟ). 

0002 ʇɽʈɽʅAʇʈʗɾɽʅʀɽ 
ɺ ʎʇʊ 

ʏʨʝʟʤʝʨʥʦ ʚʳʩʦʢʦʝ 
ʥʘʧʨʷʞʝʥʠʝʚ ʮʝʧʠ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚ ʵʣʝʢʪʨʦʩʝʪʠ 
ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʦʝ ʠʣʠ 
ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ. 
ʇʨʦʚʝʨʴʪʝ ʪʦʨʤʦʟʥʦʡ 
ʧʨʝʨʳʚʘʪʝʣʴ ʠ ʪʦʨʤʦʟʥʦʡ 
ʨʝʟʠʩʪʦʨ (ʝʩʣʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ). 
ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ 
ʟʘʤʝʜʣʝʥʠʷ. 
ʀʩʧʦʣʴʟʫʡʪʝ ʦʩʪʘʥʦʚ ʜʚʠʛʘʪʝʣʷ ʚ 
ʨʝʞʠʤʝ ʚʳʙʝʛʘ (ʝʩʣʠ ʚʦʟʤʦʞʥʦ). 

ʆʙʦʨʫʜʫʡʪʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 
ʯʘʩʪʦʪʳ ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ ʠ 
ʪʦʨʤʦʟʥʳʤ ʨʝʟʠʩʪʦʨʦʤ. 
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0003 ʇɽʈɽɻʈɽɺ 
ʇʈʀɺʆɼɸ 

ʀʟʤʝʨʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʧʨʠʚʦʜʘ ʧʨʝʚʳʩʠʣʘ 
ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 
ʦʪʢʘʟʘ. 

ʇʨʦʚʝʨʴʪʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʇʨʦʚʝʨʴʪʝ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʠ ʨʘʙʦʪʫ 

ʚʝʥʪʠʣʷʪʦʨʘ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʟʘʛʨʷʟʥʝʥʳ ʣʠ ʨʝʙʨʘ 
ʨʘʜʠʘʪʦʨʘ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʤʦʱʥʦʩʪʠ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 

0004 ʂʆʈʆʊʂʆɽ 
ɿAʄʓʂAʅʀɽ 

ʂʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʚ 
ʢʘʙʝʣʝ (ʢʘʙʝʣʷʭ) 
ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʚ ʜʚʠʛʘʪʝʣʝ. 

ʇʨʦʚʝʨʴʪʝ ʜʚʠʛʘʪʝʣʴ ʠ ʢʘʙʝʣʴ 
ʜʚʠʛʘʪʝʣʷ. 
ʋʙʝʜʠʪʝʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ 
ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ ʠʣʠ 
ʠʥʜʫʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ ʚ ʢʘʙʝʣʝ 
ʜʚʠʛʘʪʝʣʷ. 

0005 ʅɽɼʆʅAʇʈʗɾɽʅʀɽ 
ɺ ʎʇʊ 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 
ʚ ʮʝʧʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʬʘʟʳ 
ʩʝʪʠ, ʧʝʨʝʛʦʨʘʥʠʷ 
ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ ʠʣʠ 
ʚʥʫʪʨʝʥʥʝʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 
ʤʦʩʪʘ ʚʳʧʨʷʤʠʪʝʣʷ. 

ʇʨʦʚʝʨʴʪʝ ʩʝʪʝʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ 
ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ. 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

0006 ɿɸʄʓʂɸʅʀɽ ʅɸ  
ɿɽʄʃʖ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
46.05 ɿɸʄʓʂ ʅɸ  
ɿɽʄʃʖ 

ɺ ʧʨʠʚʦʜʝ ʦʙʥʘʨʫʞʝʥ 
ʜʠʩʙʘʣʘʥʩ ʥʘʛʨʫʟʢʠ, ʦʙʳʯʥʦ 
ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ 
ʜʚʠʛʘʪʝʣʝ ʠʣʠ ʝʛʦ ʢʘʙʝʣʝ. 

ʋʙʝʜʠʪʝʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ 
ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ ʠʣʠ 
ʠʥʜʫʢʪʠʚʥʳʭ ʬʠʣʴʪʨʦʚ ʚ ʢʘʙʝʣʝ 
ʜʚʠʛʘʪʝʣʷ. 
ʋʙʝʜʠʪʝʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʘʤʳʢʘʥʠʡ 
ʥʘ ʟʝʤʣʶ ʚ ʜʚʠʛʘʪʝʣʝ ʠ ʢʘʙʝʣʷʭ 
ʜʚʠʛʘʪʝʣʷ: ʠʟʤʝʨʴʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʠʟʦʣʷʮʠʠ ʜʚʠʛʘʪʝʣʷ ʠ ʢʘʙʝʣʷ 
ʜʚʠʛʘʪʝʣʷ. 
ɽʩʣʠ ʟʘʤʳʢʘʥʠʝ ʥʘ ʟʝʤʣʶ ʥʝ 
ʦʙʥʘʨʫʞʝʥʦ, ʦʙʨʘʪʠʪʝʩʴ ʢ 
ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ABB. 

0007 ʆʊʂɸɿ  
ɺɽʅʊʀʃʗʊʆʈɸ 

ɺʝʥʪʠʣʷʪʦʨ ʥʝ ʚʨʘʱʘʝʪʩʷ 
ʩʚʦʙʦʜʥʦ ʠʣʠ ʦʪʩʦʝʜʠʥʝʥ. 
ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 
ʚʝʥʪʠʣʷʪʦʨʘ ʦʪʩʣʝʞʠʚʘʝʪʩʷ 
ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ 
ʚʝʥʪʠʣʷʪʦʨʘ. 

ʇʨʦʚʝʨʴʪʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 
ʚʝʥʪʠʣʷʪʦʨʘ ʠ ʝʛʦ ʧʦʜʢʣʶʯʝʥʠʷ. 

0008 ʇɽʈɽɻʈɽɺ IGBT  
ʇʈʀɺʆɼA 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠʚʦʜʘ, 
ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʪʝʧʣʦʚʦʡ 
ʤʦʜʝʣʠ, ʧʨʝʚʳʩʠʣʘ 
ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 
ʦʪʢʘʟʘ 

ʇʨʦʚʝʨʴʪʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʇʨʦʚʝʨʴʪʝ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʠ ʨʘʙʦʪʫ 
ʚʝʥʪʠʣʷʪʦʨʘ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʟʘʛʨʷʟʥʝʥʳ ʣʠ ʨʝʙʨʘ 
ʨʘʜʠʘʪʦʨʘ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʠ ʤʦʱʥʦʩʪʠ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 



ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ   373 

 

0009 ʂɿ ɺ ʊʆʈʄ 
ʈɽɿʀʉʊʆʈɽ 

ʂʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʚ ʮʝʧʠ 
ʪʦʨʤʦʟʥʦʛʦ ʨʝʟʠʩʪʦʨʘ ʠʣʠ 
ʦʪʢʘʟ ʮʝʧʠ ʫʧʨʘʚʣʝʥʠʷ 
ʪʦʨʤʦʟʥʳʤ ʧʨʝʨʳʚʘʪʝʣʝʤ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʮʝʧʷʭ 
ʪʦʨʤʦʟʥʦʛʦ ʧʨʝʨʳʚʘʪʝʣʷ ʠ ʪʦʨʤʦʟʥʦʛʦ 
ʨʝʟʠʩʪʦʨʘ. 
ʋʙʝʜʠʪʝʩʴ ʚ ʠʩʧʨʘʚʥʦʩʪʠ ʪʦʨʤʦʟʥʦʛʦ 
ʨʝʟʠʩʪʦʨʘ. 

0010 ʂɿ ɺ ʊʆʈʄ  
ʇʈɽʈʓɺɸʊɽʃɽ 

ʂʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʚ IGBT 
ʪʦʨʤʦʟʥʦʛʦ ʧʨʝʨʳʚʘʪʝʣʷ. 

ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʪʦʨʤʦʟʥʦʡ 
ʨʝʟʠʩʪʦʨ ʧʦʜʢʣʶʯʝʥ ʠ ʠʩʧʨʘʚʝʥ. 

0011 ʇɽʈɽɻʈɽɺ ʊʆʈʄ 
IGBT 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʦʨʤʦʟʥʦʛʦ 
ʧʨʝʨʳʚʘʪʝʣʷ IGBT 
ʧʨʝʚʳʩʠʣʘ ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 
ʦʪʢʘʟʘ. 

ɼʘʡʪʝ ʧʨʝʨʳʚʘʪʝʣʶ ʦʩʪʳʪʴ.  
ʇʨʦʚʝʨʴʪʝ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʦʪʢʘʟʘʣ ʣʠ 
ʦʭʣʘʞʜʘʶʱʠʡ ʚʝʥʪʠʣʷʪʦʨ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝʪ ʣʠ ʧʨʝʧʷʪʩʪʚʠʡ 
ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʦʚ ʠ 
ʦʭʣʘʞʜʝʥʠʝ ʰʢʘʬʘ. 
ʇʨʦʚʝʨʴʪʝ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ 

ʟʘʱʠʪʳ ʨʝʟʠʩʪʦʨʘ ʦʪ ʧʝʨʝʛʨʫʟʢʠ 

48.03 ï 48.05. 
ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʮʠʢʣʘ 
ʪʦʨʤʦʞʝʥʠʷ ʥʝ ʚʳʭʦʜʷʪ ʟʘ 
ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ. 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʧʠʪʘʶʱʝʝ ʧʨʠʚʦʜ, 
ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ. 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

0012 ʇɽʈɽɻʈɽɺ ʊʆʈʄ 
ʈɽɿʀʉʊ 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʦʨʤʦʟʥʦʛʦ 
ʨʝʟʠʩʪʦʨʘ ʧʨʝʚʳʩʠʣʘ ʧʦʨʦʛ 
ʚʳʜʘʯʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, 
ʟʘʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨʦʤ 48.06 
ʉʈɸɹɸʊ ʆʊʂ ʈɽɿ. 

ʆʩʪʘʥʦʚʠʪʝ ʧʨʠʚʦʜ. ɼʘʡʪʝ ʨʝʟʠʩʪʦʨʫ 
ʦʩʪʳʪʴ.  
ʇʨʦʚʝʨʴʪʝ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ 

ʟʘʱʠʪʳ ʨʝʟʠʩʪʦʨʘ ʦʪ ʧʝʨʝʛʨʫʟʢʠ 

48.01 ï 48.05. 
ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʫ ʧʦʨʦʛʘ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʦʪʢʘʟʘ, 

ʧʘʨʘʤʝʪʨ 48.06. 
ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʮʠʢʣʘ 
ʪʦʨʤʦʞʝʥʠʷ ʥʝ ʚʳʭʦʜʷʪ ʟʘ 
ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ. 

0013 ʈAɿʅʆʉʊʔ ʊʆʂA ɺ 
ʌAɿAʍ 

ʉʣʠʰʢʦʤ ʙʦʣʴʰʘʷ ʨʘʟʥʦʩʪʴ 
ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ 
ʚʳʭʦʜʥʳʭ ʪʦʢʦʚ ʚ ʬʘʟʘʭ U2 
ʠ W2. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0014 ʅɽʇʈɺ ʇʆɼʂʃ ʇʀʊ  
ʀ ɼɺ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
48.06 ʉʈɸɹɸʊ ʆʊʂ  
ʈɽɿ 

ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ 
ʢʘʙʝʣʷ ʧʠʪʘʥʠʷ ʠ ʢʘʙʝʣʷ 
ʜʚʠʛʘʪʝʣʷ (ʢʘʙʝʣʴ ʩʝʪʝʚʦʛʦ 
ʧʠʪʘʥʠʷ ʧʦʜʢʣʶʯʝʥ ʢ 
ʢʣʝʤʤʘʤ ʧʨʠʚʦʜʘ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ 
ʧʦʜʢʣʶʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ). 

ʇʨʦʚʝʨʴʪʝ ʧʦʜʢʣʶʯʝʥʠʝ ʧʠʪʘʶʱʝʡ 
ʩʝʪʠ. 



374   ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

 

0015 ʆɹʈʓɺ ɺʍʆɼʅʆʁ  
ʌAɿʓ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 

ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
46.06 ʇʆʊ ʌɸɿʓ 
ʇʀʊɸʅ 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʫʣʴʩʘʮʠʠ 
ʥʘʧʨʷʞʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 
ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʳʚʘ ʬʘʟʳ ʚ 
ʮʝʧʠ ʚʭʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʠʣʠ 
ʧʝʨʝʛʦʨʘʥʠʷ 
ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ. 

ʇʨʦʚʝʨʴʪʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʚ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ. 
ʇʨʦʚʝʨʴʪʝ ʩʠʤʤʝʪʨʠʶ ʥʘʧʨʷʞʝʥʠʷ 
ʧʠʪʘʥʠʷ. 

0016 ʆɹʈʓɺ ɺʓʍʆɼʅʆʁ  
ʌAɿʓ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
46.04 ʇʆʊ ʌɸɿʓ 
ɼɺʀɻɸʊ 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʚ ʮʝʧʠ 
ʜʚʠʛʘʪʝʣʷ ʚʩʣʝʜʩʪʚʠʝ 
ʦʪʩʫʪʩʪʚʠʷ ʩʦʝʜʠʥʝʥʠʷ (ʥʝ 
ʧʦʜʢʣʶʯʝʥʳ ʚʩʝ ʪʨʠ ʬʘʟʳ). 

ʇʦʜʩʦʝʜʠʥʠʪʝ ʢʘʙʝʣʴ ʜʚʠʛʘʪʝʣʷ. 

0017 ʆʐʀɹʂA ʀɼɽʅʊ 
ɼɺʀɻɸʊɽʃ 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ 
ʜʚʠʛʘʪʝʣʷ ʟʘʚʝʨʰʝʥ ʩ 
ʦʰʠʙʢʦʡ. 

ʇʨʦʚʝʨʴʪʝ ʨʘʩʰʠʨʝʥʠʝ ʢʦʜʘ ʦʪʢʘʟʘ ʚ 
ʞʫʨʥʘʣʝ ʦʪʢʘʟʦʚ. ɼʝʡʩʪʚʠʷ ʚ ʩʣʫʯʘʝ 
ʢʘʞʜʦʛʦ ʠʟ ʨʘʩʰʠʨʝʥʠʡ ʧʨʠʚʝʜʝʥʳ 
ʥʠʞʝ: 

 

ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: 1 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ 
ʜʚʠʛʘʪʝʣʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʟʘʚʝʨʰʝʥ ʥʘʜʣʝʞʘʱʠʤ 
ʦʙʨʘʟʦʤ ʚʩʣʝʜʩʪʚʠʝ 
ʩʣʠʰʢʦʤ ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ 
ʥʘʩʪʨʦʡʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
ʪʦʢʘ ʠ/ʠʣʠ ʧʨʝʜʝʣʘ ʤʝʩʪʥʦʛʦ 
ʪʦʢʘ. 

ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 
99.06 ʅʆʄʀʅ ʊʆʂ ɼɺʀɻɸʊ ʠ 20.05 
ʄɸX ʊʆʂ. ɼʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ 
ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ: 20.05 ʄɸX 
ʊʆʂ > 99.06 ʅʆʄʀʅ ʊʆʂ ɼɺʀɻɸʊ. 
ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʪʠʧʦʨʘʟʤʝʨ 
ʧʨʠʚʦʜʘ ʚʳʙʨʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʧʨʠʤʝʥʷʝʤʳʤ ʜʚʠʛʘʪʝʣʝʤ. 

 ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: 2 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ 
ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʚʝʨʰʝʥ 
ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ 
ʚʩʣʝʜʩʪʚʠʝ ʩʣʠʰʢʦʤ ʥʠʟʢʦʛʦ 
ʟʥʘʯʝʥʠʷ ʥʘʩʪʨʦʡʢʠ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ/ 
ʠʣʠ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʠ 
ʦʩʣʘʙʣʝʥʠʷ ʧʦʣʷ. 

ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 99.07  
ʅʆʄʀʅ ʅɸʇʈ ɼɺʀɻ, 99.08 ʅʆʄʀʅ  
ʏɸʉʊ ɼɺʀɻ, 99.09 ʅʆʄʀʅ ʉʂʆʈ 
ɼɺʀɻ, 20.01 MAX ʉʂʆʈʆʉʊʔ ʠ 20.02  
MIN ʉʂʆʈʆʉʊʔ. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ 
Å 20.01 MAX ʉʂʆʈʆʉʊʔ > (0,55 Ĭ  

99.09 ʅʆʄʀʅ ʉʂʆʈ ɼɺʀɻ), 
Å 20.02 MIN ʉʂʆʈʆʉʊʔ < 0 ʠ 
Å ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ > (0,66 Ĭ 99.07 
ʅʆʄʀʅ ʅɸʇʈ ɼɺʀɻ). 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

 ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: 3 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʦʛʦʥ 
ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʚʝʨʰʝʥ, 
ʧʦʩʢʦʣʴʢʫ ʥʘʩʪʨʦʡʢʘ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʷʱʝʛʦ 
ʤʦʤʝʥʪʘ ʩʣʠʰʢʦʤ ʤʘʣʘ. 

ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 99.12  
ʅʆʄʀʅ ʄʆʄɽʅ ɼɺʀɻ ʠ 20.06 ʄɸX 
ʄʆʄɽʅʊ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ: 20.06 ʄɸX 
ʄʆʄɽʅʊ > 100 %. 

 ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: 4 ï 16 

ɺʥʫʪʨʝʥʥʷʷ ʦʰʠʙʢʘ. ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0018 ʆʐʀɹʂA ʀɿʄ ʊʆʂA 
ɺ U2 

ʇʦʣʫʯʝʥʥʘʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ 
ʪʦʢʘ ʚ ʚʳʭʦʜʥʦʡ ʬʘʟʝ U2 
ʧʦʛʨʝʰʥʦʩʪʴ ʩʤʝʱʝʥʠʷ 
ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ. (ɿʥʘʯʝʥʠʝ 
ʩʤʝʱʝʥʠʷ ʦʙʥʦʚʣʷʝʪʩʷ ʚʦ 
ʚʨʝʤʷ ʢʘʣʠʙʨʦʚʢʠ ʧʦ ʪʦʢʫ.) 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 



ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ   375 

 

0019 ʆʐʀɹʂA ʀɿʄ ʊʆʂA 
ɺ V2 

ʇʦʣʫʯʝʥʥʘʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ 
ʪʦʢʘ ʚ ʚʳʭʦʜʥʦʡ ʬʘʟʝ V2 
ʧʦʛʨʝʰʥʦʩʪʴ ʩʤʝʱʝʥʠʷ 
ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ. (ɿʥʘʯʝʥʠʝ 
ʩʤʝʱʝʥʠʷ ʦʙʥʦʚʣʷʝʪʩʷ ʚʦ 
ʚʨʝʤʷ ʢʘʣʠʙʨʦʚʢʠ ʧʦ ʪʦʢʫ.) 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0020 ʆʐʀɹʂA ʀɿʄ ʊʆʂA 
ɺ W2 

ʇʦʛʨʝʰʥʦʩʪʴ ʩʤʝʱʝʥʠʷ, 
ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ 
ʪʦʢʘ ʚ ʚʳʭʦʜʥʦʡ ʬʘʟʝ W2, 
ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ. (ɿʥʘʯʝʥʠʝ 
ʩʤʝʱʝʥʠʷ ʦʙʥʦʚʣʷʝʪʩʷ ʚʦ 
ʚʨʝʤʷ ʢʘʣʠʙʨʦʚʢʠ ʧʦ ʪʦʢʫ.) 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0021 ʈAɿʆʄʂʅʋʊ ɺʍʆɼ 
STO1 

ɸʢʪʠʚʥʘ ʬʫʥʢʮʠʷ 
ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʪ. ʝ. ʧʨʠ 
ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʧʨʠʚʦʜʝ ʠ 
ʧʘʨʘʤʝʪʨʝ 46.07 ʅɽʊ ʉʀɻʅ 
STO, ʜʣʷ ʢʦʪʦʨʦʛʦ ʟʘʜʘʥʦ 
ʟʥʘʯʝʥʠʝ ʇʨʝʜʫʧʨʝʞʜ ʠʣʠ 
ʅʝʪ, ʧʦʪʝʨʷʥ ʩʠʛʥʘʣ 1 ʮʝʧʠ 
ʟʘʱʠʪʳ ʤʝʞʜʫ ʢʦʥʪʘʢʪʘʤʠ 
X6:1 ʠ X6:3. 

ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʮʝʧʠ ʟʘʱʠʪʳ. 
ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ 
ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 
ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʠʚʦʜʘ. 

0022 ʈAɿʆʄʂʅʋʊ ɺʍʆɼ 
STO2 

ɸʢʪʠʚʥʘ ʬʫʥʢʮʠʷ 
ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʪ. ʝ. ʧʨʠ 
ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʧʨʠʚʦʜʝ ʠ 
ʧʘʨʘʤʝʪʨʝ 46.07 ʅɽʊ ʉʀɻʅ 
STO, ʜʣʷ ʢʦʪʦʨʦʛʦ ʟʘʜʘʥʦ 
ʟʥʘʯʝʥʠʝ ʇʨʝʜʫʧʨʝʞʜ ʠʣʠ 
ʅʝʪ, ʧʦʪʝʨʷʥ ʩʠʛʥʘʣ 2 ʮʝʧʠ 
ʟʘʱʠʪʳ ʤʝʞʜʫ ʢʦʥʪʘʢʪʘʤʠ 
X6:2 ʠ X6:4. 

ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʮʝʧʠ ʟʘʱʠʪʳ. 
ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ 
ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 
ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʠʚʦʜʘ. 

0023 ʀɿʄɽʅɽʅ ʈɽɾʀʄ 
STO 

ʆʰʠʙʢʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
ʩʧʦʩʦʙʘ ʢʦʥʪʨʦʣʷ ʟʘ 
ʬʫʥʢʮʠʝʡ ʙʝʟʦʧʘʩʥʦʛʦ 
ʦʪʢʣʶʯʝʥʠʷ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʪ. ʝ. ʥʝ 
ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʜʣʷ 
ʧʘʨʘʤʝʪʨʘ 46.07 ʅɽʊ ʉʀɻʅ 
STO ʟʥʘʯʝʥʠʝ ʆʪʢʘʟ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0024 ʇɽʈɽɻʈɽɺ ɺʉʊʈ 
ʇʃAʊ 

ʊʝʤʧʝʨʘʪʫʨʘ ʠʥʪʝʨʬʝʡʩʥʦʡ 
ʧʣʘʪʳ (ʤʝʞʜʫ ʩʠʣʦʚʳʤ 
ʙʣʦʢʦʤ ʠ ʙʣʦʢʦʤ 
ʫʧʨʘʚʣʝʥʠʷ) ʧʨʝʚʳʩʠʣʘ 
ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 
ʦʪʢʘʟʘ. 

ɼʘʡʪʝ ʧʨʠʚʦʜʫ ʦʩʪʳʪʴ. 
ʇʨʦʚʝʨʴʪʝ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʦʪʢʘʟʘʣ ʣʠ 
ʦʭʣʘʞʜʘʶʱʠʡ ʚʝʥʪʠʣʷʪʦʨ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝʪ ʣʠ ʧʨʝʧʷʪʩʪʚʠʡ 
ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʦʚ ʠ 
ʦʭʣʘʞʜʝʥʠʝ ʰʢʘʬʘ. 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 



376   ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

 

0025 ʇɽʈɽɻʈɽɺ  
ʇʈɽʈʓɺAʊɽʃʗ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʭʦʜʥʦʛʦ 
ʤʦʩʪʘ ʠʣʠ ʪʦʨʤʦʟʥʦʛʦ 
ʧʨʝʨʳʚʘʪʝʣʷ ʧʨʝʚʳʩʠʣʘ 
ʚʥʫʪʨʝʥʥʠʡ ʧʦʨʦʛ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ  
ʦʪʢʘʟʘ 

ɼʘʡʪʝ ʧʨʠʚʦʜʫ ʦʩʪʳʪʴ. 
ʇʨʦʚʝʨʴʪʝ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝ ʦʪʢʘʟʘʣ ʣʠ 
ʦʭʣʘʞʜʘʶʱʠʡ ʚʝʥʪʠʣʷʪʦʨ. 
ʇʨʦʚʝʨʴʪʝ, ʥʝʪ ʣʠ ʧʨʝʧʷʪʩʪʚʠʡ 

ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʦʚ ʠ 
ʦʭʣʘʞʜʝʥʠʝ ʰʢʘʬʘ. 

0026 ɸɺʊʆʌɸɿʀʈʆɺʂɸ ʉʙʦʡ ʧʨʦʛʨʘʤʤʳ 

ʘʚʪʦʬʘʟʠʨʦʚʢʠ (ʩʤ. ʨʘʟʜʝʣ  
ɸʚʪʦʬʘʟʠʨʦʚʢʘ ʥʘ ʩʪʨ. 138). 

ɽʩʣʠ ʚʦʟʤʦʞʥʦ, ʧʦʧʳʪʘʡʪʝʴ 

ʫʩʪʘʥʦʚʠʪʴ ʜʨʫʛʠʝ ʨʝʞʠʤʳ 
ʘʚʪʦʬʘʟʠʨʦʚʢʠ  
(ʩʤ. ʧʘʨʘʤʝʪʨ 11.07 ʈɽɾ 
ɸɺʊʆʌɸɿʀʈ). 

0027 ʇʆʊɽʈʗ ʉɺʗɿʀ ʉ 
PU 

ʅʘʨʫʰʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ 
ʤʝʞʜʫ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ 
JCU ʠ ʩʠʣʦʚʳʤ ʙʣʦʢʦʤ 
ʧʨʠʚʦʜʘ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʙʣʦʢʦʤ 
ʫʧʨʘʚʣʝʥʠʷ JCU ʠ ʩʠʣʦʚʳʤ ʙʣʦʢʦʤ 
ʧʨʠʚʦʜʘ. 

0028 ʆʐʀɹʂA ʉɺʗɿʀ PS ʆʰʠʙʢʠ ʩʚʷʟʠ ʤʝʞʜʫ ʙʣʦʢʦʤ 
ʫʧʨʘʚʣʝʥʠʷ JCU ʠ ʩʠʣʦʚʳʤ 
ʙʣʦʢʦʤ ʧʨʠʚʦʜʘ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʙʣʦʢʦʤ 
ʫʧʨʘʚʣʝʥʠʷ JCU ʠ ʩʠʣʦʚʳʤ ʙʣʦʢʦʤ 
ʧʨʠʚʦʜʘ. 

0029 ʇɽʈɽɻʈɽɺ ɺʉʊʈ 
ɼʈʆʉʉ 

ʇʝʨʝʛʨʝʚ ʚʪʨʦʝʥʥʦʛʦ 
ʜʨʦʩʩʝʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

ʇʨʦʚʝʨʴʪʝ ʦʭʣʘʞʜʘʶʱʠʡ ʚʝʥʪʠʣʷʪʦʨ. 

0030 ɺʅɽʐʅʗʗ ɸɺɸʈʀʗ ʆʪʢʘʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʥʝʰʥʝʛʦ 
ʫʩʪʨʦʡʩʪʚʘ. (ʅʘʩʪʨʦʡʢʘ ʵʪʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ 
ʯʝʨʝʟ ʦʜʠʥ ʠʟ 
ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʮʠʬʨʦʚʳʭ 
ʚʭʦʜʦʚ.) 

ʇʨʦʚʝʨʴʪʝ ʠʩʧʨʘʚʥʦʩʪʴ ʚʥʝʰʥʠʭ 
ʫʩʪʨʦʡʩʪʚ. 
ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 46.01 
ʀʉʊ ɺʅ ʆʐʀɹʂʀ. 

0031 Aʂʊʀɺɽʅ ɺʍʆɼ STO 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
46.07 ʅɽʊ ʉʀɻʅ STO 

ɸʢʪʠʚʥʘ ʬʫʥʢʮʠʷ 
ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʪ. ʝ. 
ʧʨʝʢʨʘʪʠʣʘʩʴ ʧʦʜʘʯʘ 
ʩʠʛʥʘʣʘ (-ʦʚ) ʮʝʧʠ ʟʘʱʠʪʳ ʥʘ 
ʨʘʟʲʝʤ X6  
Å ʚʦ ʚʨʝʤʷ ʧʫʩʢʘ ʠʣʠ 
ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ  

ʣʠʙʦ 
Å ʧʨʠ ʦʩʪʘʥʦʚʣʝʥʥʦʤ 
ʧʨʠʚʦʜʝ ʠ ʫʩʪʘʥʦʚʢʝ 
ʜʣʷ ʧʘʨʘʤʝʪʨʘ 46.07 
ʅɽʊ ʉʀɻʅ STO 
ʟʥʘʯʝʥʠʷ ʆʪʢʘʟ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʮʝʧʠ ʟʘʱʠʪʳ. 
ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ 
ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 
ʘʧʧʘʨʘʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʨʠʚʦʜʘ. 

0032 ʇʈɽɺʓʐɽʅʀɽ 
ʉʂʆʈʆʉʊʀ 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 
ʜʚʠʛʘʪʝʣʷ ʧʨʝʚʳʰʘʝʪ 
ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ 
ʟʥʘʯʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ 
ʥʝʧʨʘʚʠʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 
ʟʥʘʯʝʥʠʡ ʤʠʥʠʤʘʣʴʥʦʡ/ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, 
ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʪʦʨʤʦʟʥʦʛʦ 
ʤʦʤʝʥʪʘ ʠʣʠ ʠʟʤʝʥʝʥʠʷ 
ʥʘʛʨʫʟʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʟʘʜʘʥʠʷ ʤʦʤʝʥʪʘ. 

ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ/ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 20.01 MAX 
ʉʂʆʈʆʉʊʔ ʠ 20.02 MIN ʉʂʆʈʆʉʊʔ. 

ʇʨʦʚʝʨʴʪʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʪʦʨʤʦʟʥʦʡ ʤʦʤʝʥʪ 

ʜʚʠʛʘʪʝʣʷ. 
ʋʙʝʜʠʪʝʩʴ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ 
ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ. 
ʇʨʦʚʝʨʴʪʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 
ʪʦʨʤʦʟʥʦʛʦ ʧʨʝʨʳʚʘʪʝʣʷ ʠ 
ʪʦʨʤʦʟʥʦʛʦ (-ʳʭ) ʨʝʟʠʩʪʦʨʘ (-ʦʚ). 



ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ   377 

 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

0033 ʅɽʊ ʊʆʈʄʆɿʅ  
ʄʆʄɽʅʊA 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
35.09 ʌʋʅʂʎ ʆʊʂ  
ʊʆʈʄʆɿ 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ. 
ɼʘʥʥʳʡ ʩʠʛʥʘʣ ʦʪʢʘʟʘ 
ʬʦʨʤʠʨʫʝʪʩʷ, ʝʩʣʠ ʥʝ 
ʜʦʩʪʠʛʥʫʪ ʪʨʝʙʫʝʤʳʡ 
ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ (35.81 
ʄʆʄ ʉʅʗʊ ʊʆʈʄʆɿɸ). 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʫ ʤʦʤʝʥʪʘ ʩʥʷʪʠʷ 
ʪʦʨʤʦʟʘ, ʧʘʨʘʤʝʪʨ 35.81. 
ʇʨʦʚʝʨʴʪʝ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʪʦʢʘ, ʟʘʜʘʥʥʳʝ 
ʜʣʷ ʧʨʠʚʦʜʘ. ʉʤ. ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ 
ʧʘʨʘʤʝʪʨʦʚ 20 ʇʈɽɼɽʃʓ ʥʘ ʩʪʨ. 198. 

0034 ʊʆʈʄʆɿ ʅɽ  
ʅɸʃʆɾʀʃʉʗ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
35.09 ʌʋʅʂʎ ʆʊʂ  
ʊʆʈʄʆɿ 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 
ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ. 
ɼʘʥʥʳʡ ʩʠʛʥʘʣ ʦʪʢʘʟʘ 
ʬʦʨʤʠʨʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, 
ʝʩʣʠ ʩʠʛʥʘʣ ʢʦʥʪʨʦʣʷ, 
ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʧʨʦʮʝʩʩʝ 
ʧʨʠʤʝʥʝʥʠʷ ʪʦʨʤʦʟʘ, 
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʞʠʜʘʝʤʦʛʦ. 

ʇʨʦʚʝʨʴʪʝ ʧʦʜʢʣʶʯʝʥʠʝ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ. 
ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 
ʪʦʨʤʦʟʘ, ʧʘʨʘʤʝʪʨʳ 35.01 ï 35.09. 
ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʩʚʷʟʘʥʘ ʣʠ ʧʨʦʙʣʝʤʘ 
ʩ ʩʠʛʥʘʣʦʤ ʢʦʥʪʨʦʣʷ ʠʣʠ ʩʘʤʠʤ 
ʪʦʨʤʦʟʦʤ: ʧʨʦʚʝʨʴʪʝ ʩʦʩʪʦʷʥʠʝ 
ʪʦʨʤʦʟʘ (ʥʘʣʦʞʝʥ ʠʣʠ ʩʥʷʪ). 

0035 ʊʆʈʄʆɿ ʅɽ  
ʆʊʇʋʉʊʀʃʉʗ 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 

ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 

35.09 ʌʋʅʂʎ ʆʊʂ  
ʊʆʈʄʆɿ 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 
ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ. 
ɼʘʥʥʳʡ ʦʪʢʘʟʬʦʨʤʠʨʫʝʪʩʷ, 
ʥʘʧʨʠʤʝʨ, ʝʩʣʠʩʠʛʥʘʣ 
ʢʦʥʪʨʦʣʷ, ʧʦʩʪʫʧʘʶʱʠʡ 
ʚʧʨʦʮʝʩʩʝ ʩʥʷʪʠʷ ʪʦʨʤʦʟʘ, 
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʞʠʜʘʝʤʦʛʦ. 

ʇʨʦʚʝʨʴʪʝ ʧʦʜʢʣʶʯʝʥʠʝ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʪʦʨʤʦʟʘ. 
ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 
ʪʦʨʤʦʟʘ, ʧʘʨʘʤʝʪʨʳ 35.01 ï 35.09. 
ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʩʚʷʟʘʥʘ ʣʠ ʧʨʦʙʣʝʤʘ 
ʩ ʩʠʛʥʘʣʦʤ ʢʦʥʪʨʦʣʷ ʠʣʠ ʩʘʤʠʤ 
ʪʦʨʤʦʟʦʤ: ʧʨʦʚʝʨʴʪʝ ʩʦʩʪʦʷʥʠʝ 
ʪʦʨʤʦʟʘ (ʥʘʣʦʞʝʥ ʠʣʠ ʩʥʷʪ). 

0036 ʇʆʊɽʈʗ ʇAʅɽʃʀ 
ʋʇʈAɺʃ 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
46.03 ʇʆʊ ʇɸʅɽʃʀ  
ʋʇʈ 

ʅʘʨʫʰʝʥʘ ʩʚʷʟʴ ʩ ʧʘʥʝʣʴʶ 
ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʧʨʦʛʨʘʤʤʦʡ, 
ʚʳʙʨʘʥʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ 
ʘʢʪʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʦʤ. 

ʇʨʦʚʝʨʴʪʝ ʧʦʜʢʣʶʯʝʥʠʝ ʇʂ ʠʣʠ 
ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 
ʇʨʦʚʝʨʴʪʝ ʨʘʟʲʝʤ ʧʘʥʝʣʠ 
ʫʧʨʘʚʣʝʥʠʷ. ɿʘʤʝʥʠʪʝ ʧʘʥʝʣʴ 
ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʤʦʥʪʘʞʥʦʤ ʦʩʥʦʚʘʥʠʠ. 

0037 ʆʐʀɹʂA ʇAʄʗʊʀ ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʇʨʦʚʝʨʴʪʝ ʨʘʩʰʠʨʝʥʠʝ ʢʦʜʘ ʦʪʢʘʟʘ ʚ 
ʞʫʨʥʘʣʝ ʦʪʢʘʟʦʚ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʜʝʡʩʪʚʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 
ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 

ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: 2051 

ʆʙʱʝʝ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ 
(ʚʢʣʶʯʘʷ ʥʝʠʩʧʦʣʴʟʫʝʤʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ 
ʧʘʨʘʤʝʪʨʘʤʠ) ʧʨʝʚʳʰʘʝʪ 
ʤʘʢʩʠʤʫʤ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ 
ʇʆ. 

ʇʝʨʝʤʝʩʪʠʪʝ ʧʘʨʘʤʝʪʨʳ ʠʟ 
ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʚ ʧʨʠʣʦʞʝʥʠʷ. 
ʋʤʝʥʴʰʠʪʝ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ. 

ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: ʇʨʦʯʠʝ 

ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0038 ʆɹʈʓɺ ʉɺʗɿʀ ʉ 
ʆʇʎʀɽʁ 

ʇʦʪʝʨʷʥʘ ʩʚʷʟʴ ʤʝʞʜʫ 
ʧʨʠʚʦʜʦʤ ʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʦʜʫʣʝʤ 
(FEN-xx ʠ/ʠʣʠ FIO-xx). 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʤʦʜʫʣʠ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ 
ʚʩʪʘʚʣʝʥʳ ʚ ʩʣʦʪ 1 ʠ/ʠʣʠ 2. 
ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʤʦʜʫʣʠ ʠʣʠ ʨʘʟʲʝʤʳ ʩʣʦʪʘ 1/2 ʥʝ 
ʠʤʝʶʪ ʧʦʚʨʝʞʜʝʥʠʡ. ʏʪʦʙʳ ʚʳʷʚʠʪʴ 
ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʤʦʜʫʣʷ ʣʠʙʦ ʨʘʟʲʝʤʘ, 
ʧʨʦʚʝʨʴʪʝ ʢʘʞʜʳʡ ʤʦʜʫʣʴ ʚ ʩʣʦʪʘʭ 1 
ʠ 2 ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 



378   ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 
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0039 ʆʐʀɹʂA 
ʕʅʂʆɼɽʈA 1 

ʆʪʢʘʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ 
ʵʥʢʦʜʝʨʘ 1 

ɽʩʣʠ ʦʪʢʘʟ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʝʨʚʦʤ 
ʟʘʧʫʩʢʝ ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʵʥʢʦʜʝʨʘ: 
Å ʧʨʦʚʝʨʴʪʝ ʢʘʙʝʣʴ ʤʝʞʜʫ ʵʥʢʦʜʝʨʦʤ 
ʠ ʝʛʦ ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ 
(FENxx) ʠ ʧʦʨʷʜʦʢ ʩʠʛʥʘʣʴʥʳʭ 
ʧʨʦʚʦʜʦʚ ʚ ʨʘʟʲʝʤʘʭ ʥʘ ʦʙʦʠʭ ʝʛʦ 
ʢʦʥʮʘʭ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʢʦʜʝʨʘ 
ʘʙʩʦʣʶʪʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 
EnDat/Hiperface/SSI ʩ ʠʤʧʫʣʴʩʘʤʠ 
ʠʥʢʨʝʤʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ sin/cos ʧʦʠʩʢ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 
ʩʦʝʜʠʥʝʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʫʢʘʟʘʥʥʳʤ 
ʜʘʣʝʝ ʩʧʦʩʦʙʦʤ. ʆʪʢʣʶʯʠʪʝ ʢʘʥʘʣ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʚʷʟʠ (ʥʫʣʝʚʦʝ 
ʧʦʣʦʞʝʥʠʝ), ʫʩʪʘʥʦʚʠʚ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 
91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ ʟʥʘʯʝʥʠʝ 
ʅʝʪ, ʠ ʧʨʦʚʝʨʴʪʝ ʨʘʙʦʪʫ ʵʥʢʦʜʝʨʘ: 
Å ʝʩʣʠ ʦʪʢʘʟ ʵʥʢʦʜʝʨʘ ʥʝ 
ʘʢʪʠʚʠʨʦʚʘʥ, ʧʨʦʚʝʨʴʪʝ 
ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʢʘʥʘʣʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʚʷʟʠ. ʀʤʝʡʪʝ ʚ 
ʚʠʜʫ, ʯʪʦ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʢʘʥʘʣʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʚʷʟʠ ʥʫʣʝʚʦʝ 
ʧʦʣʦʞʝʥʠʝ ʠʛʥʦʨʠʨʫʝʪʩʷ; 

Å ʝʩʣʠ ʦʪʢʘʟ ʵʥʢʦʜʝʨʘ ʘʢʪʠʚʠʨʦʚʘʥ, 
ʧʨʦʚʝʨʴʪʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʢʘʥʘʣʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʚʷʟʠ ʠ 
ʩʦʝʜʠʥʝʥʠʷ çʩʠʛʥʘʣ sin/cosè. 

ʇʨʠʤʝʯʘʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ 
ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ ʧʦ ʢʘʥʘʣʫ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʚʷʟʠ 
ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʷ ʦ 
ʥʫʣʝʚʦʤ ʧʦʣʦʞʝʥʠʠ, ʵʪʦ ʧʦʣʦʞʝʥʠʝ 
ʦʙʥʦʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʩʠʥʫʩʥʳʤ/ʢʦʩʠʥʫʩʥʳʤ ʠʤʧʫʣʴʩʥʳʤ 
ʩʠʛʥʘʣʦʤ.  
Å ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʵʥʢʦʜʝʨʘ. 
ɽʩʣʠ ʦʪʢʘʟ ʚʦʟʥʠʢʘʝʪ ʧʦʩʣʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ 
ʵʥʢʦʜʝʨʘ ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 
ʧʨʠʚʦʜʘ: 
Å ʧʨʦʚʝʨʴʪʝ ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʡ 
ʵʥʢʦʜʝʨʘ ʠ ʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ;  
Å ʧʨʦʚʝʨʴʪʝ ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʡ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ ʵʥʢʦʜʝʨʘ 
(FEN-xx) ʠ ʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 
ʩʦʝʜʠʥʝʥʠʡ;  

Å ʧʦʚʝʨʴʪʝ ʟʘʟʝʤʣʝʥʠʝ (ʧʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʤʝʭ ʩʚʷʟʠ ʤʝʞʜʫ 

ʵʥʢʦʜʝʨʦʤ ʠ ʝʛʦ ʠʥʪʝʨʬʝʡʩʥʳʤ 

ʤʦʜʫʣʝʤ). ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʩʚʝʜʝʥʠʷ ʦʙ ʵʥʢʦʜʝʨʘʭ ʧʨʠʚʝʜʝʥʳ 

ʚ ʦʧʠʩʘʥʠʠ ʛʨʫʧʧ ʧʘʨʘʤʝʪʨʦʚ: 
Å 90 ʄʆɼʋʃʔ ʕʅʂʆɼɽʈA (ʩʪʨ. 242), 



380   ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

 

Å 91 ʅɸʉʊʈʆʁʂɸ ɸɹʉʆʃʖʊʅʆɻʆ  
ʕʅʂʆɼɽʈɸ (ʩʪʨ. 245),  

Å 92 ʅɸʉʊʈʆʁʂɸ ʈɽɿʆʃɺɽʈɸ (ʩʪʨ.  
248), 

Å 93 ʅɸʉʊʈʆʁʂɸ ʀʄʇʋʃʔʉʅʆɻʆ  
ʕʅʂʆɼɽʈɸ (ʩʪʨ. 249). 



ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ   381 

 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

0040 ʆʐʀɹʂA ʕʅʂʆɼɽʈA 
2 

ʆʪʢʘʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ 
ʵʥʢʦʜʝʨʘ 2 

ʉʤ ʦʧʠʩʘʥʠʝ ʦʰʠʙʢʠ ʵʥʢʦʜʝʨʘ 1. 

ɺ ʢʘʯʝʩʪʚʝ ʵʥʢʦʜʝʨʘ 2 ʚ 
ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʢʦʜʝʨ EnDat 
ʠʣʠ SSI.  
[ 90.02 ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 =  
FEN-11 ABS 

ʠ 
91.02 ɺʓɹʆʈ ɸɹʉ ʕʅʂʆɼ = 

Endat ʠʣʠ SSI ʠ 
91.30 ʈɽɾʀʄ ENDAT = ɹʝʟ 
ʥʘʯ ʧʦʣ (ʠʣʠ 91.25 ʈɽɾʀʄ 
ʆɹʄɽʅɸ SSI = ɹʝʟ ʥʘʯ ʧʦʣ).] 

ɽʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʡʪʝ 
ʚʤʝʩʪʦ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʥʝʧʨʝʨʳʚʥʦ 
ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʧʦʣʦʞʝʥʠʷ ʨʝʞʠʤ 
ʧʝʨʝʜʘʯʠ ʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʪ. ʝ. 
ʵʥʢʦʜʝʨ ʩʦ ʩʪʫʧʝʥʯʘʪʳʤʠ 
ʩʠʥʫʩʥʦʢʦʩʠʥʫʩʥʳʤʠ ʩʠʛʥʘʣʘʤʠ): 
Å ɺʳʙʝʨʠʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 91.25 
ʈɽɾʀʄ ʆɹʄɽʅɸ SSI / 91.30 

ʈɽɾʀʄ ENDAT ʟʥʘʯʝʥʠʝ ʉ ʥʘʯ 
ʧʦʣʦʞ 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ 
ʵʥʢʦʜʝʨʦʤ Endat/SSI ʚ ʢʘʯʝʩʪʚʝ 
ʵʥʢʦʜʝʨʘ 1: 
Å ɺʳʙʝʨʠʪʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.01  
ɺʓɹʆʈ ʕʅʂʆɼɽʈ 1 ʟʥʘʯʝʥʠʝ FEN- 
11 ABS, ʘ ʜʣʷ ʧʘʨʘʤʝʪʨʘ 90.02 
ɺʓɹʆʈ ʕʅʂʆɼɽʈ 2 ð ʟʥʘʯʝʥʠʝ 
ʅʝʪ. 

ʇʨʠʤʝʯʘʥʠʝ. ʅʦʚʳʝ ʥʘʩʪʨʦʡʢʠ 
ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʪʦʣʴʢʦ ʧʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 90.10 ʂʆʅʌʀɻ 
ʇɸʈɸʄ ʕʅʂ ʠʣʠ ʧʨʠ ʩʣʝʜʫʶʱʝʤ 
ʚʢʣʶʯʝʥʠʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ JCU. 

0045 ʆɹʈʓɺ ʉɺʗɿʀ FBA 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 

ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
50.02 ʌʋʅ ʇʆʊɽʈʀ  
ʉɺʗɿʀ 

ʅʘʨʫʰʝʥʘ ʮʠʢʣʠʯʝʩʢʘʷ 
ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʪʝʨʬʝʡʩʥʳʤ 
ʤʦʜʫʣʝʤ fieldbus ʠ ʧʨʠʚʦʜʦʤ 
ʠʣʠ ʇʃʂ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʩʪʦʷʥʠʝ ʩʚʷʟʠ ʧʦ ʰʠʥʝ 
fieldbus. ʉʤ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 
ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ fieldbus. 
ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 
Fieldbus. ʉʤ. ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ 
ʧʘʨʘʤʝʪʨʦʚ 50 ʐʀʅɸ FIELDBUS ʥʘ 
ʩʪʨ. 225. 
ʇʨʦʚʝʨʴʪʝ ʧʦʜʩʦʝʜʠʥʝʥʠʝ 
ʢʘʙʝʣʝʡ. ʇʨʦʚʝʨʴʪʝ 
ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʝʜʫʱʝʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ. 

0046 ʆʐʀɹʂA ʌAʁʃA 
FBA 

ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 
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0047 ʇɽʈɽɻʈɽɺ  
ɼɺʀɻɸʊɽʃʗ 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 

ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
45.01 ɸʂʊ ʊɽʄʇ ɿɸʑ 
ɼɺ 

ɺʳʯʠʩʣʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʜʚʠʛʘʪʝʣʷ (ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʪʝʧʣʦʚʦʡ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ) 
ʧʨʝʚʳʩʠʣʘ ʧʨʝʜʝʣ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 
ʦʪʢʘʟʘ, ʟʘʜʘʥʥʳʡ 
ʧʘʨʘʤʝʪʨʦʤ 45.04 ʇʈɽɼ 
ʉʈɸɹ ʆʐʀɹʂʀ. 

ʇʨʦʚʝʨʴʪʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ 
ʥʘʛʨʫʟʢʫ. 
ɼʘʡʪʝ ʜʚʠʛʘʪʝʣʶ ʦʩʪʳʪʴ. ʆʙʝʩʧʝʯʴʪʝ 
ʥʘʜʣʝʞʘʱʝʝ ʦʭʣʘʞʜʝʥʠʝ ʜʚʠʛʘʪʝʣʷ: 
ʧʨʦʚʝʨʴʪʝ ʚʝʥʪʠʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ, 
ʦʯʠʩʪʠʪʝ ʦʭʣʘʞʜʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, 
ʠ ʪ. ʜ. 
ʇʨʦʚʝʨʴʪʝ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ, ʧʨʠ 
ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ ʦʪʢʘʟʘ. 
ʇʨʦʚʝʨʴʪʝ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʚʦʡ 
ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʷ 45.06 ï 45.08 ʠ 
45.10 ʊɽʇʃ ʇʆʉʊ ɺʈɽʄ. 

ʀʟʤʝʨʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʜʚʠʛʘʪʝʣʷ ʧʨʝʚʳʩʠʣʘ ʧʦʨʦʛ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 
ʦʪʢʘʟʘ, ʟʘʜʘʥʥʳʡ 
ʧʘʨʘʤʝʪʨʦʤ 45.04 ʇʈɽɼ 
ʉʈɸɹ ʆʐʀɹʂʀ. 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʦʝ ʯʠʩʣʦ 
ʜʘʪʯʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ, 
ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʧʘʨʘʤʝʪʨʦʤ 45.02 
ʉʇ ʀɿʄɽʈ ʊɽʄʇ ɼɺ. 
ʇʨʦʚʝʨʴʪʝ ʪʝʭʥʠʯʝʩʢʠʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ 
ʥʘʛʨʫʟʢʫ. 
ɼʘʡʪʝ ʜʚʠʛʘʪʝʣʶ ʦʩʪʳʪʴ. ʆʙʝʩʧʝʯʴʪʝ 
ʥʘʜʣʝʞʘʱʝʝ ʦʭʣʘʞʜʝʥʠʝ ʜʚʠʛʘʪʝʣʷ: 
ʧʨʦʚʝʨʴʪʝ ʚʝʥʪʠʣʷʪʦʨ ʦʭʣʘʞʜʝʥʠʷ, 
ʦʯʠʩʪʠʪʝ ʦʭʣʘʞʜʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, 
ʠ ʪ. ʜ. 
ʇʨʦʚʝʨʴʪʝ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ, ʧʨʠ 
ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ ʦʪʢʘʟʘ. 

0048 ʆʐʀɹʂA ʀɿʄɽʈ 
ʇʆʃʆɾɽʅ 

ɺʳʙʨʘʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ 
ʪʨʝʙʫʝʪ ʜʘʥʥʳʭ ʦʙ ʦʙʨʘʪʥʦʡ 
ʩʚʷʟʠ ʧʦ ʧʦʣʦʞʝʥʠʶ 
(ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ), 
ʥʦ ʵʪʠ ʜʘʥʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʫ ʠʩʪʦʯʥʠʢʘ 
ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ 60.01 
ɺʓɹʆʈ ɿʅɸʏ ʇʆɿʀʎ. 
ʇʨʦʚʝʨʴʪʝ ʤʦʥʪʘʞ ʵʥʢʦʜʝʨʘ. ɼʣʷ 
ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʦʧʠʩʘʥʠʝ ʦʪʢʘʟʘ 
ʵʥʢʦʜʝʨʘ 1. 

0049 ʆʐʀɹʂA ʅA ɺʍʆɼɽ  
AI 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
13.12 ʈʝʘʢʮ ʧʨʠ ʤʘx 
AI 

ʉʠʛʥʘʣ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ  
AI-1 ʠʣʠ AI-2 ʜʦʩʪʠʛ 
ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, 
ʟʘʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 13.13 
ʂʆʅʊʈʆʃʔ AI. 

ʇʨʦʚʝʨʴʪʝ ʠʩʪʦʯʥʠʢ ʠ ʧʦʜʢʣʶʯʝʥʠʷ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI-1/2.  
ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʝʜʝʣʦʚ 
ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ AI 1/2, ʟʘʜʘʥʥʳʝ 
ʧʘʨʘʤʝʪʨʘʤʠ 13.02 ʠ 13.03 / 13.07 ʠ 
13.08. 

0050 ʆɹʈʓɺ ʕʅʂʆɼɽʈA 

1 ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 

ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
90.05 ʆɹʈʓɺ  
ʂɸɹɽʃʗ ʕʅʂ 

ʆʙʥʘʨʫʞʝʥʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʚ 
ʢʘʙʝʣʝ ʵʥʢʦʜʝʨʘ 1. 

ʇʨʦʚʝʨʴʪʝ ʢʘʙʝʣʴ ʤʝʞʜʫ 
ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ FEN-xx ʠ 
ʵʥʢʦʜʝʨʦʤ 1. ʇʦʩʣʝ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ 
ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 
ʚʳʧʦʣʥʠʪʝ ʟʘʥʦʚʦ ʥʘʩʪʨʦʡʢʫ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ, ʜʣʷ ʯʝʛʦ 
ʦʪʢʣʶʯʠʪʝ- ʚʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʨʠʚʦʜʘ 
ʠʣʠ ʘʢʪʠʚʠʨʫʡʪʝ ʧʘʨʘʤʝʪʨ 90.10 
ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ. 



ʇʦʠʩʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ   383 

 

0051 ʆɹʈʓɺ ʕʅʂʆɼɽʈA 

2 ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 

ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ:  
90.05 ʆɹʈʓɺ  
ʂɸɹɽʃʗ ʕʅʂ 

ʆʙʥʘʨʫʞʝʥʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʚ 
ʢʘʙʝʣʝ ʵʥʢʦʜʝʨʘ 2. 

ʇʨʦʚʝʨʴʪʝ ʢʘʙʝʣʴ ʤʝʞʜʫ 
ʠʥʪʝʨʬʝʡʩʥʳʤ ʤʦʜʫʣʝʤ FEN-xx ʠ 
ʵʥʢʦʜʝʨʦʤ 2. ʇʦʩʣʝ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ 
ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 
ʚʳʧʦʣʥʠʪʝ ʟʘʥʦʚʦ ʥʘʩʪʨʦʡʢʫ 
ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʤʦʜʫʣʷ, ʜʣʷ ʯʝʛʦ 
ʦʪʢʣʶʯʠʪʝ- ʚʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ ʧʨʠʚʦʜʘ 
ʠʣʠ ʘʢʪʠʚʠʨʫʡʪʝ ʧʘʨʘʤʝʪʨ 90.10 
ʂʆʅʌʀɻ ʇɸʈɸʄ ʕʅʂ. 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

0052 ʆʐʀɹʂɸ ʂʆʅʌʀɻ 
D2D 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ 
çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè ʥʝ 
ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʯʠʥʝ, 
ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ 
ʦʧʠʩʘʥʥʦʡ ʚ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ 2042, ʢ 
ʧʨʠʤʝʨʫ, ʟʘʧʨʝʪ ʧʫʩʢʘ 
ʟʘʧʨʘʰʠʚʘʝʪʩʷ, ʥʦ ʥʝ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0053 ʆɹʈʓɺ ʉɺʗɿʀ ʇʆ  
D2D 
ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 
ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 
57.02 ʌʋʅ ʇʆʊɽʈʀ  
ʉɺʗɿʀ 

ʅʘ ʚʝʜʫʱʝʤ ʧʨʠʚʦʜʝ: 
ʧʨʠʚʦʜ ʥʝ ʧʦʣʫʯʠʣ ʦʪʚʝʪʘ ʦʪ 
ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʛʦ ʚʝʜʦʤʦʛʦ 
ʧʨʠʚʦʜʘ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ 
ʦʧʨʦʩʘ. 

ʋʙʝʜʠʪʝʩʴ, ʯʪʦʚʩʝ ʦʧʨʘʰʠʚʘʝʤʳʝ 
ʧʨʠʚʦʜʳ (ʧʘʨʘʤʝʪʨʳ 57.04 ʠ 57.05 
ʄɸʉʂɸ ɺɽɼʆʄʓʍ 2) ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ 
çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè ʚʢʣʶʯʝʥʳ, 
ʧʨʘʚʠʣʴʥʦ ʧʦʜʢʣʶʯʝʥʳ ʠ ʠʤʝʶʪ 
ʧʨʘʚʠʣʴʥʳʝ ʫʟʣʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ 
çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè. 

ʅʘ ʚʝʜʦʤʦʤ ʧʨʠʚʦʜʝ: 
ʧʨʠʚʦʜ ʥʝ ʧʦʣʫʯʠʣ ʥʦʚʦʝ 
ʟʘʜʘʥʠʝ 1 ʠ/ʠʣʠ 2 ʚ ʪʝʯʝʥʠʝ 
ʧʷʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 
ʮʠʢʣʦʚ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ  
57.06 ʀʉʊʆʏʅ ɿɸɼɸʅʀʗ 1 ʠ 57.07 
ʀʉʊʆʏʅ ɿɸɼɸʅʀʗ 2 ʚʝʜʫʱʝʛʦ 
ʧʨʠʚʦʜʘ. 
ʇʨʦʚʝʨʴʪʝ ʩʦʝʜʠʥʝʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ 
çʦʪ ʧʨʠʚʦʜʘ ʢ ʧʨʠʚʦʜʫè. 

0054 ʇɽʈɽʇʆʃʅɽʅ  
ɹʋʌɽʈ D2D 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ 

ʬʫʥʢʮʠʷ ʟʘʱʠʪʳ: 

57.02 ʌʋʅ ʇʆʊɽʈʀ  
ʉɺʗɿʀ 

ʉʙʦʡ ʧʝʨʝʜʘʯʠ ʟʘʜʘʥʠʡ ʧʦ 
ʢʘʥʘʣʫ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ 
ʧʨʠʚʦʜʫè ʚʩʣʝʜʩʪʚʠʝ 
ʧʝʨʝʧʦʣʥʝʥʠʷ ʙʫʬʝʨʘ 
ʩʦʦʙʱʝʥʠʡ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0055 ʆʐʀɹʂA ʇʈʀʂʃ 
ɹʀɹʃ 

ʉʙʨʘʩʳʚʘʝʤʳʡ ʦʪʢʘʟ, 
ʬʦʨʤʠʨʫʝʤʳʡ 
ʙʠʙʣʠʦʪʝʢʦʡ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʤ. ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ ʙʠʙʣʠʦʪʝʢʝ 
ʪʝʭʥʦʣʦʛʠʡ. 

0056 ʂʈ ʆʐʀɹʂA ʇʈʀʂʃ 
ɹʀɹʃ 

ʋʩʪʦʡʯʠʚʳʡ ʦʪʢʘʟ, 
ʬʦʨʤʠʨʫʝʤʳʡ ʙʠʙʣʠʦʪʝʢʦʡ 
ʪʝʭʥʦʣʦʛʠʡ. 

ʉʤ. ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ ʙʠʙʣʠʦʪʝʢʝ 
ʪʝʭʥʦʣʦʛʠʡ. 

0057 ʆʊʂʃʖʏɽʅʀɽ 
ʉɺʗɿʀ 

ʂʦʤʘʥʜʘ ʦʙʱʝʛʦ ʦʪʢʣʶʯʝʥʠʷ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 
ʧʨʦʬʠʣʷ ʧʨʠʚʦʜʘ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʩʪʦʷʥʠʝ ʇʃʂ. 

0058 ʆʐʀɹʂA ɿAʇʈʆʉA 
FBA 

ʇʨʠʚʦʜ ʥʝ ʦʙʣʘʜʘʝʪ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 
ʟʘʧʨʘʰʠʚʘʝʤʳʤʠ ʇʃʂ, ʠʣʠ 

ʇʨʦʚʝʨʴʪʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʇʃʂ. 
ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 
Fieldbus. ʉʤ. ʦʧʠʩʘʥʠʝ ʛʨʫʧʧʳ 
ʧʘʨʘʤʝʪʨʦʚ 50 ʐʀʅɸ FIELDBUS ʥʘ 
ʩʪʨ. 225. 
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ʪʨʝʙʫʝʤʘʷ ʬʫʥʢʮʠʷ ʥʝ 
ʘʢʪʠʚʠʨʦʚʘʥʘ. 

0061 ʆɹʈʓɺ ʆɹʈ ʉɺʗɿʀ ʅʝ ʧʨʠʥʠʤʘʝʪʩʷ ʩʠʛʥʘʣ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚ 
ʛʨʫʧʧʝ 22 ʆɹʈɸʊʅɸʗ ʉɺʗɿʔ ʇʆ 
ʉʂʆʈʆʉʊʀ. 
ʇʨʦʚʝʨʴʪʝ ʤʦʥʪʘʞ ʵʥʢʦʜʝʨʘ. ɼʣʷ 
ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʩʤ. ʦʧʠʩʘʥʠʝ ʦʪʢʘʟʘ 0039 
0039 (ʆʐʀɹʂA ʕʅʂʆɼɽʈA 1). 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

0062 ʅɽʊ ʄʆɼʋʃʗ 
ʉɺʗɿʀ 

ʂʘʥʘʣ ʩʚʷʟʠ çʦʪ ʧʨʠʚʦʜʘ ʢ 
ʧʨʠʚʦʜʫè ʥʘʩʪʨʦʝʥ ʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʫʣʷ 
FMBA, ʥʦ ʤʦʜʫʣʴ ʚ 
ʫʢʘʟʘʥʥʦʤ ʩʣʦʪʝ ʥʝ 
ʦʙʥʘʨʫʞʝʥ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ  
57.01 ʈɽɾʀʄ ʉɺʗɿʀ ʠ 57.15 ɺʓɹ 

ʋʉʊʈ ʆɹʄɽʅɸ. ʋʙʝʜʠʪʝʩʴ ʚ ʪʦʤ, ʯʪʦ 
ʤʦʜʫʣʴ FMBA ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʨʠ 

ʢʦʥʪʨʦʣʝ ʧʘʨʘʤʝʪʨʦʚ 09.20 ï 09.22. 
ʇʨʦʚʝʨʴʪʝ, ʯʪʦ ʤʦʜʫʣʴ FMBA 

ʧʨʘʚʠʣʴʥʦ ʧʦʜʢʣʶʯʝʥ. 
ʇʦʧʳʪʘʡʪʝʩʴ ʫʩʪʘʥʦʚʠʪʴ ʤʦʜʫʣʴ 
FMBA ʚ ʜʨʫʛʦʡ ʩʣʦʪ. ɽʩʣʠ ʧʨʦʙʣʝʤʘ 
ʥʝ ʫʩʪʨʘʥʝʥʘ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0067 FPGA ʆʐʀɹʂɸ1 ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0068 FPGA ʆʐʀɹʂɸ2 ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0069 ADC ʆʐʀɹʂɸ ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0201 ʇʈɽɺʓʐɽʅʀɽ T2 ʇʨʝʚʳʰʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 
ʫʨʦʚʥʷ 2 ʜʣʷ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʇʨʠʤʝʯʘʥʠʝ. 
ʉʙʨʦʩ ʵʪʦʛʦ ʦʪʢʘʟʘ 
ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0201 ʇʈɽɺʓʐɽʅʀɽ T3 ʇʨʝʚʳʰʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 
ʫʨʦʚʥʷ 3 ʜʣʷ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʇʨʠʤʝʯʘʥʠʝ. 
ʉʙʨʦʩ ʵʪʦʛʦ ʦʪʢʘʟʘ 
ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0203 ʇʈɽɺʓʐɽʅʀɽ T4 ʇʨʝʚʳʰʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 
ʫʨʦʚʥʷ 4 ʜʣʷ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʇʨʠʤʝʯʘʥʠʝ. 
ʉʙʨʦʩ ʵʪʦʛʦ ʦʪʢʘʟʘ 
ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 
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0204 ʇʈɽɺʓʐɽʅʀɽ T5 ʇʨʝʚʳʰʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 
ʫʨʦʚʥʷ 5 ʜʣʷ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʇʨʠʤʝʯʘʥʠʝ. 
ʉʙʨʦʩ ʵʪʦʛʦ ʦʪʢʘʟʘ 
ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0205 ʇʈɽɺʓʐɽʅʀɽ A1 ʇʨʝʚʳʰʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 
ʫʨʦʚʥʷ 1 ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0206 ʇʈɽɺʓʐɽʅʀɽ A2 ʇʨʝʚʳʰʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 
ʫʨʦʚʥʷ 2 ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 

ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0207 ʆʐʀɹʂA ʀʅʀʎʀAʃ 
A1 

ʆʪʢʘʟ ʩʦʟʜʘʥʠʷ ʧʨʠʢʣʘʜʥʦʡ 
ʟʘʜʘʯʠ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0208 ʆʐʀɹʂA ʀʅʀʎʀAʃ 
A2 

ʆʪʢʘʟ ʩʦʟʜʘʥʠʷ ʧʨʠʢʣʘʜʥʦʡ 
ʟʘʜʘʯʠ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 

ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

0209 ʆʐʀɹʂA ʉʊɽʂɸ ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0210 ʆʊʉʋʊʉʊɺʋɽʊ JMU ɹʣʦʢ ʧʘʤʷʪʠ JMU 
ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʧʦʚʨʝʞʜʝʥ. 

ʇʨʦʚʝʨʴʪʝ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʫʩʪʘʥʦʚʣʝʥ 
ʙʣʦʢ JMU. ɽʩʣʠ ʧʨʦʙʣʝʤʘ ʥʝ 
ʫʩʪʨʘʥʝʥʘ, ʟʘʤʝʥʠʪʝ JMU. 

0301 ʆʐʀɹʂA ʏʊɽʅʀʗ 
UFF 

ʆʰʠʙʢʘ ʯʪʝʥʠʷ ʬʘʡʣʘ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0302 ʆʐʀɹʂA ʉʆɿɼ 
ʇʈʀʃʆɾɽʅ 

ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0303 ʆʐʀɹʂA ʂʆʅʌʀɻ 
FPGA 

ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0304 ʆʐʀɹʂA ɼAʅʅʓʍ 
PU 

ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0305 ʆʐʀɹʂɸ ɼɸʅʅʓʍ 
ʇʈʀɺʆɼɸ 

ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 
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0306 ʆʐʀɹʂɸ ɼɸʅʅʓʍ 
ʇʈʀɺʆɼɸ 

ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0307 ʆʐʀɹʂA ʀʉʍ 
ɼAʅʅʓʍ 

ɺʥʫʪʨʝʥʥʷʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 
ʧʨʠʚʦʜʘ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

0308 ʆʐʀɹʂA ʌAʁʃA 
ʇʈʀʃʆɾɽʅ 

ʇʦʚʨʝʞʜʝʥ ʬʘʡʣ 
ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʇʝʨʝʟʘʛʨʫʟʠʪʝ ʧʨʠʢʣʘʜʥʫʶ 
ʧʨʦʛʨʘʤʤʫ. ɽʩʣʠ ʦʪʢʘʟ ʥʝ ʠʩʯʝʟʘʝʪ, 
ʦʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ABB. 

0309 ʆʐʀɹʂA ʌAʁʃA 
ʇʈʀʃʆɾɽʅ 

ʌʘʡʣ ʧʨʠʢʣʘʜʥʦʡ 
ʧʨʦʛʨʘʤʤʳ ʧʦʚʨʝʞʜʝʥ ʠʣʠ 
ʥʝʩʦʚʤʝʩʪʠʤ. ʇʨʠʤʝʯʘʥʠʝ. 
ʉʙʨʦʩ ʵʪʦʛʦ ʦʪʢʘʟʘ 
ʥʝʚʦʟʤʦʞʝʥ. 

ʇʨʦʚʝʨʴʪʝ ʨʘʩʰʠʨʝʥʠʝ ʢʦʜʘ ʦʪʢʘʟʘ ʚ 
ʞʫʨʥʘʣʝ ʦʪʢʘʟʦʚ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʜʝʡʩʪʚʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 
ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 

ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: 8 

ɺ ʧʨʠʣʦʞʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʰʘʙʣʦʥ, ʥʝ ʩʦʚʤʝʩʪʠʤʳʡ ʩ 
ʚʩʪʨʦʝʥʥʳʤ ʇʆ ʧʨʠʚʦʜʘ. 

ʇʦʤʝʥʷʡʪʝ ʰʘʙʣʦʥ ʧʨʠʣʦʞʝʥʠʷ ʚ 
DriveSPC. 

ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: 10 

ʇʘʨʘʤʝʪʨʳ ʧʨʠʣʦʞʝʥʠʷ 
ʚʩʪʫʧʘʶʪ ʚ ʢʦʥʬʣʠʢʪ ʩ 
ʩʫʱʝʩʪʚʫʶʱʠʤʠ 
ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠʚʦʜʘ. 

ʇʨʦʚʝʨʴʪʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʥʘʣʠʯʠʝ 
ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: 35 

ɿʘʧʦʣʥʝʥʘ ʧʘʤʷʪʴ 
ʧʨʠʣʦʞʝʥʠʷ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
ɸɺɺ. 

ʈʘʩʰʠʨʝʥʠʝ ʢʦʜʘ 
ʦʪʢʘʟʘ: ʇʨʦʯʠʝ 

ʇʦʚʨʝʞʜʝʥ ʬʘʡʣ 
ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʇʝʨʝʟʘʛʨʫʟʠʪʝ ʧʨʠʣʦʞʝʥʠʝ. 
ɽʩʣʠ ʦʪʢʘʟ ʥʝ ʠʩʯʝʟʘʝʪ, ʦʙʨʘʪʠʪʝʩʴ ʢ 
ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ABB. 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

0310 ʇʈɽʈɺAʅA  
ɿAɻʈʋɿʂA ʇAʈ 

ɿʘʛʨʫʟʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 
ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʥʝ ʙʳʣʘ 
ʟʘʚʝʨʰʝʥʘ ʧʦ ʩʣʝʜʫʶʱʝʡ 
ʧʨʠʯʠʥʝ: 
Å ʟʘʧʨʦʰʝʥʥʳʡ ʥʘʙʦʨ 
ʜʘʥʥʳʭ ʥʝ ʩʫʱʝʩʪʚʫʝʪ; 

Å ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
ʥʘʙʦʨ ʜʘʥʥʳʭ ʥʝ 
ʩʦʚʤʝʩʪʠʤ ʩ 
ʧʨʦʛʨʘʤʤʥʳʤ 
ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʠʚʦʜʘ; 

Å ʧʨʠʚʦʜ ʙʳʣ ʚʳʢʣʶʯʝʥ ʚ 
ʧʨʦʮʝʩʩʝ ʟʘʛʨʫʟʢʠ. 

ɺʳʧʦʣʥʠʪʝ ʧʝʨʝʟʘʛʨʫʟʢʫ. 

0311 ʇʈɽʈɺAʅʆ  
ʉʆʍʈAʅɽʅ ʇAʈ 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʥʘʙʦʨ 
ʜʘʥʥʳʭ ʥʝ ʩʦʭʨʘʥʝʥ 
ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʷ 
ʧʘʤʷʪʠ. 

ʇʨʦʚʝʨʴʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 95.01 
ɺʓɹ ʀʉʊ ʇʀʊ 24ɺ. 
ɽʩʣʠ ʦʪʢʘʟ ʥʝ ʠʩʯʝʟʘʝʪ, ʦʙʨʘʪʠʪʝʩʴ 
ʢ ʤʝʩʪʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ABB. 

0312 ʈAɿʄɽʈ ʌAʁʃA UFF ʉʣʠʰʢʦʤ ʙʦʣʴʰʦʡ ʬʘʡʣ 
UFF. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 
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0313 ʆʐʀɹʂɸ ʌɸʁʃɸ 
UFF 

ʅʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʬʘʡʣʘ 
UFF 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0314 ʆʐʀɹʂA ʀʅʊɽʈʌ 
ɹʀɹʃ 

ʅʝʩʦʚʤʝʩʪʠʤʳʡ ʠʥʪʝʨʬʝʡʩ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ 
ʇʨʠʤʝʯʘʥʠʝ. ʉʙʨʦʩ ʵʪʦʛʦ 
ʦʪʢʘʟʘ ʥʝʚʦʟʤʦʞʝʥ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0315 ʉɹʆʁ ʇʈʀ  
ɺʆʉʉʊAʅ ʇAʈ 

ʉʙʦʡ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 
ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʨʝʟʝʨʚʥʦʡ 
ʢʦʧʠʠ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0316 ʆʐʀɹʂA ɺɽʈʉʀʁ 
ʇʆ 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʠ ʤʝʞʜʫ 
ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʳʤ 
ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʣʦʢʘ 
ʫʧʨʘʚʣʝʥʠʷ JCU ʠ ʚʝʨʩʠʷʤʠ 
ʣʦʛʠʢʠ ʩʠʣʦʚʦʛʦ ʙʣʦʢʘ. 

ʆʙʨʘʪʠʪʝʩʴ ʢ ʤʝʩʪʥʦʤʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʶ ɸɺɺ. 

0317 ʆʊʂAɿ AɼAʇʊ 
ʇʈʆɻʈ 

ʆʪʢʘʟ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʣʦʢʦʤ 
SOLUTION_FAULT ʚ 
ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

ʇʨʦʚʝʨʴʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ  
SOLUTION_FAULT ʚ ʧʨʠʢʣʘʜʥʦʡ 
ʧʨʦʛʨʘʤʤʝ. 

601 ʉʂʆʈʆʉʊʅɸʗ  
ʆʐʀɹʂɸ 
05.02 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 0 

ɿʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʥʦʡ 
ʦʰʠʙʢʠ ʚʳʰʝ, ʯʝʤ 
ʦʧʨʝʜʝʣʝʥʦ ʧʘʨʘʤʝʪʨʦʤ 
81.04 ɸɹʉ ʆʊʂʃ ʉʂʆʈ ʚ 
ʥʝʠʟʤʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠʣʠ 
ʧʘʨʘʤʝʪʨʦʤ 81.05 ɸɹʉ ɺɽʃ 

ʆʊʂʃ ʉʂʈ ʚ ʧʦʣʦʞʝʥʠʠ 
ʫʩʢʦʨʝʥʠʷ/ ʟʘʤʝʜʣʝʥʠʷ, ʘ 
ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʧʘʨʘʤʝʪʨʦʤ 81.06 ɿɼ ʆʊʂ 
ʂʅʊʈ ʉʂʈ, ʠʩʪʝʢʣʦ. 
ʂʦʥʪʨʦʣʣʝʨ ʩʢʦʨʦʩʪʠ ʥʝ 
ʩʣʝʜʫʝʪ ʟʘʜʘʥʠʶ ʩʢʦʨʦʩʪʠ. 

ʇʨʦʚʝʨʴʪʝ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ/ 
ʟʘʤʝʜʣʝʥʠʷ. 
ʇʨʦʚʝʨʴʪʝ ʟʘʜʘʥʠʷ ʧʨʝʜʝʣʴʥʳʭ 
ʟʥʘʯʝʥʠʡ ʪʦʢʘ ʠ ʤʦʤʝʥʪʘ. 

602 ʅɽʊ ʄʆʄɽʅʊɸ 
05.02 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 1 

ʇʨʠʚʦʜ ʥʝ ʩʤʦʛ ʦʙʝʩʧʝʯʠʪʴ 
ʜʦʩʪʘʪʦʯʥʳʡ ʤʦʤʝʥʪ ʚʦ 
ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ. 
ʂʦʥʪʨʦʣʴʥʦʝ ʚʨʝʤʷ 
ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 
ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʇʨʦʚʝʨʴʪʝ ʜʚʠʛʘʪʝʣʴ ʠ ʝʛʦ ʢʘʙʝʣʠ. 

 
ʂʦʜ ʆʪʢʘʟ ʇʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

603 ʇʈʆʉʂɸʃʔɿʓɺɸʅʀ 
ɽ ʊʆʈʄ 
05.02 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 2 

ɺʦ ʚʨʝʤʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʤʦʤʝʥʪʘ ʧʨʦʠʟʦʰʣʦ 
ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ ʪʦʨʤʦʟʘ. 

ʇʨʦʚʝʨʴʪʝ ʩʦʩʪʦʷʥʠʝ ʪʦʨʤʦʟʘ.  
ʇʨʦʚʝʨʴʪʝ, ʧʨʦʩʢʘʣʴʟʳʚʘʝʪ ʣʠ ʪʦʨʤʦʟ 
ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 
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604 ʇɽʈɽɻʈʋɿʂɸ  
ʀʅɺɽʈʊʆʈɸ 
05.02 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 3 

ʇʨʠʚʦʜ ʧʨʝʚʳʩʠʣ 
ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʠ 
ʤʦʤʝʥʪʘ ʠʥʚʝʨʪʦʨʘ, ʘ 
ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʧʘʨʘʤʝʪʨʦʤ 81.02 ɿɸɼ ʆʊʂ 
ʇʈɽɼ ʀʅɺ, ʠʩʪʝʢʣʦ. 
ʉʦʩʪʦʷʥʠʝ ʦʪʢʘʟʘ 
ʧʨʦʚʝʨʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 
ʫʩʣʦʚʠʠ, ʯʪʦ ʚʳʭʦʜʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 
ʙʦʣʝʝ 10 % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʘ 
ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ð 
ʙʦʣʝʝ 5 % ʥʦʤʠʥʘʣʴʥʦʡ 
ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 
ʜʚʠʛʘʪʝʣʷ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʤʦʤʝʥʪʘ 

ʢʦʥʪʨʦʣʣʝʨʘ ʩʢʦʨʦʩʪʠ. 
ʇʨʦʚʝʨʴʪʝ ʟʘʜʘʥʠʷ ʧʨʝʜʝʣʴʥʳʭ 
ʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪʘ, ʩʢʦʨʦʩʪʠ ʠ 
ʥʘʧʨʷʞʝʥʠʷ. 

605 ʆʇʈʆʂʀɼʓɺɸʅʀɽ 
05.02 ʉʣ ʩʦʩʪ ʣʠʬʪʘ, 
ʙʠʪ 4 

ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 
ʜʚʠʛʘʪʝʣʷ ʥʠʞʝ ʟʥʘʯʝʥʠʷ, 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ 
81.09 ʇʈɽɼ ʆʐʀɹ ʉʂʆʈ, 
ʧʨʠʚʦʜ ʧʨʝʚʳʩʠʣ 
ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʤʦʤʝʥʪʘ, 81.07  
ʄɸʍ ʄʆʄ ʆʊʂ ʆʇ ɼ ʠ 81.08 
MIN ʄʆʄ ʆʊʂ ʆʇ ɼ, ʘ 
ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʧʘʨʘʤʝʪʨʦʤ 81.10 ɿɸɼ ʆʊʂ 
ʆʇʈ ɼɺʀɻ, ʠʩʪʝʢʣʦ. 

ʇʨʦʚʝʨʴʪʝ ʥʘʩʪʨʦʡʢʠ ʧʨʝʜʝʣʴʥʳʭ 
ʟʥʘʯʝʥʠʡ ʪʦʢʘ ʠ ʤʦʤʝʥʪʘ. 
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ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ɺʦʧʨʦʩʳ ʦʙ ʠʟʜʝʣʠʷʭ ʠ ʫʩʣʫʛʘʭ 

ʇʦ ʚʩʝʤ ʚʦʧʨʦʩʘʤ, ʢʘʩʘʶʱʠʤʩʷ ʠʟʜʝʣʠʷ, ʦʙʨʘʱʘʡʪʝʩʴ ʚ ʤʝʩʪʥʦʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ 

ʢʦʨʧʦʨʘʮʠʠ ABB, ʫʢʘʟʘʚ ʪʠʧ ʠ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʫʩʪʨʦʡʩʪʚʘ. ʇʝʨʝʯʥʠ ʪʦʚʘʨʦʚ, ʘ ʪʘʢʞʝ 

ʩʚʝʜʝʥʠʷ ʦ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʠ ʫʩʣʫʛʘʭ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʢʦʨʧʦʨʘʮʠʝʡ ABB, ʤʦʞʥʦ 

ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ www.abb.com/drives ʧʦ ʩʩʳʣʢʝ Sales, Support and Service network. 

ʆʙʫʯʝʥʠʝ ʨʘʙʦʪʝ ʩ ʠʟʜʝʣʠʝʤ 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʫʯʝʥʠʠ ʦʙʨʘʱʝʥʠʶ ʩ ʠʟʜʝʣʠʷʤʠ ʢʦʨʧʦʨʘʮʠʠ ABB, ʚ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʝʨʝʡʜʠʪʝ ʧʦ ʩʩʳʣʢʝ www.abb.com/drives ʠ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ Training 

courses (ʋʯʝʙʥʳʝ ʢʫʨʩʳ). 

ʆʪʟʳʚʳ ʦ ʨʫʢʦʚʦʜʩʪʚʘʭ ʧʦ ʧʨʠʚʦʜʘʤ ABB 

ʂʦʨʧʦʨʘʮʠʷ ABB ʙʫʜʝʪ ʧʨʠʟʥʘʪʝʣʴʥʘ ʟʘ ʧʨʠʩʣʘʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʧʦ ʨʫʢʦʚʦʜʩʪʚʘʤ. 

ʇʝʨʝʡʜʠʪʝ ʥʘ ʩʘʡʪ www.abb.com/drives ʠ ʚʳʙʝʨʠʪʝ Document Library ï Manuals feedback 

form (LV AC drives). 

ɹʠʙʣʠʦʪʝʢʘ ʜʦʢʫʤʝʥʪʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ɺ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʨʘʟʤʝʱʝʥʳ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʠʟʜʝʣʠʷʤ ʚ 

ʬʦʨʤʘʪʝ PDF. ʇʝʨʝʡʜʠʪʝ ʥʘ ʩʘʡʪ www.abb.com/drives ʠ ʚʳʙʝʨʠʪʝ Document Library. 

ʇʨʠ ʧʦʠʩʢʝ ʪʨʝʙʫʝʤʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʙʠʙʣʠʦʪʝʢʝ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʩʳʣʢʘʤʠ ʜʣʷ 

ʥʘʚʠʛʘʮʠʠ ʠʣʠ ʚʚʦʜʠʪʴ ʚ ʧʦʣʝ ʧʦʠʩʢʘ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ, ʥʘʧʨʠʤʝʨ ʢʦʜ ʜʦʢʫʤʝʥʪʘ. 
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