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1 ɺʩʪʫʧ 

 
1.1 ɼʘʥʽ ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʠʥʮʠʧʦʤ ʜʽʾ, ʢʦʥʩʪʨʫʢʮʽʻʶ, 

ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ ʈʉ83-ɺ4 (ʜʘʣʽ - 

ʧʨʠʩʪʨʽʡ). 

1.2 ʇʨʠʩʪʨʽʡ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʨʝʛʫʣʷʪʦʨʘ ʈʇʅ ʩʠʣʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ 

ʧʽʜʩʪʘʥʮʽʡ (ʧʝʨʝʣʽʢ ʧʨʠʡʥʷʪʠʭ ʩʢʦʨʦʯʝʥʴ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɸ). 

1.3 ʅʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʽ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʨʠʩʪʨʦʾʚ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ 

ʷʢʦʩʪʽ ʾ ʭ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʘ ʡ ʚʽʜ ʧʨʘʚʠʣʴʥʦʾ ʾ ʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʦʤʫ, ʧʝʨʝʜ ʤʦʥʪʘʞʝʤ ʪʘ 

ʚʢʣʶʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʫʚʘʞʥʦ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʮʠʤʠ ʚʢʘʟʽʚʢʘʤʠ ʱʦʜʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ  ̔ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

1.4 ʌʫʥʢʮʽʾ ʧʨʠʩʪʨʦʶ: 

 
ʘ) ʇʨʠʩʪʨʽʡ ʧʽʜʪʨʠʤʫʻ ʨʦʟʜʽʣʴʥʫ ʢʦʥʪʨʦʣʴ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʚ 

ʟʘʜʘʥʦʤʫ ʫʩʪʘʚʢʦʶ ʜʽʘʧʘʟʦʥʽ (85 ... 145 ɺ ʟ ʢʨʦʢʦʤ 0,1 ɺ), ʧʦʨʽʚʥʷʥʥʷ ʟ ʤʝʞʘʤʠ 

ʜʽʘʧʘʟʦʥʫ (0,5-10 ɺ ʟ ʢʨʦʢʦʤ 0,1 ɺ) ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ çʜʦʜʘʪʠè, ʷʢʱʦ ʥʘʧʨʫʛʘ 

ʥʘ ʚʭʦʜʽ ʤʝʥʰʝ ʟʘʜʘʥʦʛʦ, ʽ çʟʤʝʥʰʠʪʠè, ʷʢʱʦ ʙʽʣʴʰʝ. ɻʽʩʪʝʨʝʟʠʩ ʧʨʠ ʢʦʥʪʨʦʣʽ 

ʥʘʧʨʫʛʠ ʩʪʘʥʦʚʠʪʴ 1,01  ̔ 0,99 ʚʽʜʧʦʚʽʜʥʦ. ʌʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ çʜʦʜʘʪʠè  ̔

çʟʤʝʥʰʠʪʠè ʥʘ ʚʠʭʽʜʥʽ ʨʝʣʝ KL1, KL2 ʧʨʦʚʦʜʠʪʠʩʷ ʯʝʨʝʟ ʟʘʜʘʥʥʷ ʫʩʪʘʚʢʦʶ (10 ... 

360 ʩ ʟ ʢʨʦʢʦʤ 1 ʩ) ʯʘʩʫ. 

ʙ) ɿʘ ʟʥʘʯʝʥʥʷʤ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʩʪʨʫʤʫ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʢʦʨʝʢʮʽʷ 

ʢʝʨʫʶʯʦʾ ʥʘʧʨʫʛʠ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʨʠʛʫʶʯʦʛʦ ʥʘʧʨʫʛʠ ʚʽʜ ʩʪʨʫʤʫ 

ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 20. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʧʣʠʚʫ ʩʪʨʫʤʫ 

- ʂʢʦʨʨ ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ ʚ ʜʽʘʧʘʟʦʥʽ 0 - 1,0 ʩ ʢʨʦʢʦʤ 0,01. 

 
ʚ) ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʥʘʧʨʫʛʠ ʚʠʱʝ ʫʩʪʘʚʢʠ ʧʨʠʩʢʦʨʝʥʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ, ʷʢʘ 

ʟʘʜʘʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 100 ... 145 ɺ, ʧʨʠʩʪʨʽʡ ʧʦʯʠʥʘʻ ʚʠʜʘʚʘʪʠ ʢʦʤʘʥʜʠ ʟʤʝʥʰʠʪʠ ʟ 

ʧʨʠʩʢʦʨʝʥʥʷʤ. 
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ɺ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʢʠ: 

 

-  çʧʨʠʚʽʜ ʥʝ ʧʽʰʦʚè ʩʧʨʘʮʴʦʚʫʻ, ʷʢʱʦ ʧʽʩʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʣʝ KL1, KL2 

ʧʨʦʪʷʛʦʤ 1,5 ʩ ʥʘ ʚʭʦʜʽ DI2 ʥʝ ʟ'ʷʚʠʣʦʩʷ ʩʠʛʥʘʣ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

çʧʨʠʚʽʜ ʥʝ ʧʽʰʦʚè, ʚʢʣʶʯʘʻʪʴʩʷ ʩʚʽʪʣʦʜʽʦʜ VD5  ̔ʩʧʨʘʮʴʦʚʫʻ ʨʝʣʝ ʂL3  ̔KL4. 

ʇʦʚʝʨʥʝʥʥʷ ʬʫʥʢʮʽʾ ʧʦ ʢʚʠʪʫʚʘʥʥʶ; 

-  çʟʘʩʪʨʷʚʘʥʥʷè ʩʧʨʘʮʴʦʚʫʻ, ʷʢʱʦ ʯʘʩ ʧʝʨʝʤʠʢʘʥʥʷ (ʯʘʩ ʧʨʠʩʫʪʥʽʩʪʴ ʩʠʛʥʘʣʫ ʥʘ 

ʚʭʦʜʽ DI2) ʙʽʣʴʰʝ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʧʝʨʝʤʠʢʘʥʥʷ (0-25 ʩʝʢʫʥʜ ʟ ʢʨʦʢʦʤ 0,1 

ʩ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ çʟʘʩʪʨʷʚʘʥʥʷè, ʚʢʣʶʯʘʻʪʴʩʷ ʩʚʽʪʣʦʜʽʦʜ VD6  ̔

ʩʧʨʘʮʴʦʚʫʻ ʨʝʣʝ KL4  ̔ʂL5. ʇʦʚʝʨʥʝʥʥʷ ʬʫʥʢʮʽʾ ʧʦ ʢʚʠʪʫʚʘʥʥʶ; 

-  çʙʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜè ʩʧʨʘʮʴʦʚʫʻ, ʷʢʱʦ ʧʘʫʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ ʥʘ ʚʭʦʜʽ 

DI2 ʤʽʞ ʜʚʦʤʘ ʧʦʷʚʘʤʠ ʩʠʛʥʘʣʫ ʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ ʥʘ ʥʴʦʤʫ ʤʝʥʰʝ 1,5 ʩ - ʮʝ 

ʟʥʘʯʠʪʴ, ʱʦ ʧʨʠʚʽʜ ʧʨʦʜʦʚʞʫʻ ʧʝʨʝʤʠʢʘʪʠ ʈʇʅ ʙʝʟ ʢʦʤʘʥʜ ʚʽʜ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʢʣʶʯʘʻʪʴʩʷ ʩʚʽʪʣʦʜʽʦʜ VD7  ̔ʩʧʨʘʮʴʦʚʫʶʪʴ 

ʚʠʭʽʜʥʽ ʨʝʣʝ KL3  ̔ʂL4. ʇʦʚʝʨʥʝʥʥʷ ʬʫʥʢʮʽʾ ʧʦ ʢʚʠʪʫʚʘʥʥʶ; 

-  çʩʘʤʦʭʽʜè ʩʧʨʘʮʴʦʚʫʻ, ʷʢʱʦ ʚ ʤʦʤʝʥʪ ʧʦʷʚʠ ʧʝʨʝʜʥʴʦʛʦ ʬʨʦʥʪʫ ʥʘ ʜʠʩʢʨʝʪʥʽʡ 

ʚʭʦʜʽ DI2 ʥʝ ʧʦʜʘʚʘʣʠʩʴ ʢʦʤʘʥʜʘ çɼʦʜʘʪʠè ʘʙʦ çɿʤʝʥʰʠʪʠè, ʽ ʯʠ ʥʝ ʙʫʣʦ 

ʧʝʨʝʭʦʜʫ ʩʠʛʥʘʣʫ ʥʘ DI2 ʟ ʦʜʠʥʠʮʽ ʚ ʥʫʣʴ ʧʨʦʪʷʛʦʤ 1,5 ʩ ʜʦ ʧʝʨʝʜʥʴʦʛʦ ʬʨʦʥʪʫ ʥʘ 

DI2 , ʚʢʣʶʯʘʻʪʴʩʷ ʩʚʽʪʣʦʜʽʦʜ VD14  ̔ʩʧʨʘʮʴʦʚʫʻ ʨʝʣʝ ʂL3 ʽ KL4. ʈʦʙʦʪʘ ʬʫʥʢʮʽʾ 

çʉʘʤʦʭʽʜè ʜʦʟʚʦʣʝʥʘ ʪʽʣʴʢʠ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. ʌʫʥʢʮʽʷ ʩʘʤʦʭʽʜ 

ʙʣʦʢʫʻʪʴʩʷ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ DI1. ʇʨʠ ʧʦʜʘʯʽ ʢʦʤʘʥʜ ʫʧʨʘʚʣʽʥʥʷ ʢʥʦʧʢʘʤʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʘʥʝʣʽ ʧʨʠʚʦʜʫ ʈʇʅ ʚ ʦʙʭʽʜ ʧʨʠʩʪʨʦʶ ʈʉ83-ɺ4 ʥʝʦʙʭʽʜʥʦ 

ʧʦʜʘʪʠ ʣʦʛʽʯʥʫ ʦʜʠʥʠʮʶ ʥʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI1 ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʦʤʠʣʢʦʚʦʾ 

ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ çʉʘʤʦʭʽʜè. ʇʦʚʝʨʥʝʥʥʷ ʬʫʥʢʮʽʾ ʧʦ ʢʚʠʪʫʚʘʥʥʶ; 

-  çʢʦʥʪʨʦʣʴ ʨʝʩʫʨʩʫ ʧʨʠʚʦʜʫ ʈʇʅè ʩʧʨʘʮʴʦʚʫʻ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʤʠʢʘʥʴ ʟʘʜʘʥʦʾ ʫʩʪʘʚʢʠ ʧʦ ʜʦʧʫʩʪʠʤʦʤʫ ʨʝʩʫʨʩʫ ʧʝʨʝʤʠʢʘʥʴ. ʇʨʠ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ʚʢʣʶʯʘʻʪʴʩʷ ʩʚʽʪʣʦʜʽʦʜ VD16; 

- çʢʦʥʪʨʦʣʴ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʤʠʢʘʥʴ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫè ʩʧʨʘʮʴʦʚʫʻ ʟʘ ʫʤʦʚʠ, ʱʦ ʚ ʦʜʥʫ 

ʩʪʦʨʦʥʫ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʢʦʤʘʥʜ ʙʽʣʴʰʝ, ʥʽʞ ʜʦʟʚʦʣʝʥʦ ʚ ʫʩʪʘʚʢʘʭ. ʇʨʠ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ʚʢʣʶʯʘʶʪʴʩʷ ʩʚʽʪʣʦʜʽʦʜʠ VD4, VD13. 
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ʇʦʚʝʨʥʝʥʥʷ ʬʫʥʢʮʽʾ ʧʦ ʢʚʠʪʫʚʘʥʥʶ ʘʙʦ ʧʦ ʧʦʚʝʨʥʝʥʥʶ ʥʘʧʨʫʛʠ ʚ ʟʦʥʫ 

ʥʝʯʫʪʣʠʚʦʩʪʽ; 

ɼʽʷ ʧʨʠʩʪʨʦʶ ʙʣʦʢʫʻʪʴʩʷ: 

- ʧʦ ʚʭʦʜʫ DI1 (ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʚʥʽʩʪʶ ʙʣʦʢʫʻʪʴʩʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘ ʚʭʦʜʽ 

ʣʦʛʽʯʥʦʛʦ ʦʜʠʥʠʮʽ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʙʣʦʢʫʚʘʥʥʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ ʚʠʤʠʢʘʯʘ ʚʚʝʜʝʥʥʷ, ʷʢʝ ʞʠʚʠʪʴ ʊʅ, ʚʽʜ ʷʢʦʛʦ 

ʙʝʨʝʪʴʩʷ ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʥʘʧʨʫʛʘ ʽ ʧʨʠ ʧʦʜʘʯʽ ʢʦʤʘʥʜ ʫʧʨʘʚʣʽʥʥʷ ʢʥʦʧʢʘʤʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʘʥʝʣʽ ʧʨʠʚʦʜʫ ʈʇʅ ʚ ʦʙʭʽʜ ʧʨʠʩʪʨʦʶ ʈʉ83-ɺ4 ); 

- ʧʦ ʚʭʦʜʫ DI3 (ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʠʪʠ); ʧʦ ʚʭʦʜʫ DI4 (ʚ ʩʪʦʨʦʥʫ ʜʦʜʘʪʠ); 

- ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʩʪʨʫʤʫ (ʈʊɹ);  

- ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʢʦʤʘʥʜ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ; 

- ʧʨʠ ʟʥʠʞʝʥʥʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʥʘʧʨʫʛʠ ʥʠʞʯʝ ʫʩʪʘʚʢʠ ʛʣʠʙʦʢʦʛʦ 

ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ, ʷʢʘ ʟʘʜʘʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 70 ... 100 ɺ; 

- ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʬʫʥʢʮʽʾ çʧʨʠʚʽʜ ʥʝ ʧʽʰʦʚè;  

- ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʬʫʥʢʮʽʾ çʟʘʩʪʨʷʚʘʥʥʷè; 

- ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʬʫʥʢʮʽʾ çʙʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜè; 

- ʧʨʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʽ ʬʫʥʢʮʽʾ çʉʘʤʦʭʽʜè. 

 

1.5 ʈʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʢʘʥʘʣʫ 1 (U1, I1) ʘʙʦ ʧʦ ʢʘʥʘʣʫ 2 (U2, I2), ʘʙʦ ʧʦ 

ʢʘʥʘʣʫ 1 ʟ ʢʦʥʪʨʦʣʝʤ ʧʦ ʢʘʥʘʣʫ 2, ʘʙʦ ʧʦ ʢʘʥʘʣʫ 2 c ʢʦʥʪʨʦʣʝʤ ʧʦ ʢʘʥʘʣʫ 1, ʟ 

ʩʪʨʫʤʦʚʦʛʦ ʢʦʤʧʝʥʩʘʮʽʻʶ ʘʙʦ ʙʝʟ ʩʪʨʫʤʦʚʦʛʦ ʢʦʤʧʝʥʩʘʮʽʾ - ʚ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ. 
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2 ʇʨʠʟʥʘʯʝʥʥʷ 

 
ʇʨʠʩʪʨʽʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʈʇʅ 

ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʢʦʥʪʨʦʣʶ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ  ̔

ʩʧʨʘʚʥʦʩʪʽ. 
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3 ʆʧʠʩ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ 

 
3.1 ʉʪʘʥʜʘʨʪʥʝ ʢʨʽʧʣʝʥʥʷ - ʚ ʧʨʷʤʦʢʫʪʥʦʤʫ ʚʠʨʽʟʽ ʤʝʪʘʣʝʚʦʾ ʧʘʥʝʣʽ. 

ʇʨʠʩʪʨʽʡ ʤʘʻ ʨʦʟ'ʻʤʠ ʜʣʷ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ / ʚʠʭʦʜʽʚ, ʣʘʥʮʶʛʽʚ ʥʘʧʨʫʛʠ ʽ ʢʣʝʤʥʽ 

ʟʘʪʠʩʢʘʯʽ ʧʽʜ ʛʚʠʥʪ ʄ4 ʜʣʷ ʩʪʨʫʤʦʚʠʭ ʣʘʥʮʶʛʽʚ. ɺʩʽ ʝʣʝʤʝʥʪʠ ʧʨʠʻʜʥʘʥʥʷ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʠʣʴʥʽʡ ʩʪʦʨʦʥʽ. ʊʘʤ ʞʝ ʨʦʟʪʘʰʦʚʘʥʘ  ̔ʚʪʫʣʢʘ ʟʘʟʝʤʣʝʥʥʷ ʧʽʜ ʛʚʠʥʪ 

ʄ4. ʇʨʠʩʪʨʽʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʚ ʧʨʷʤʦʢʫʪʥʦʤʫ ʤʝʪʘʣʝʚʦʤʫ ʢʦʨʧʫʩʽ. 

3.2 ʅʘ ʨʦʟ'ʻʤʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʟʘʜʥʽʡ ʩʪʽʥʮʽ, ̒  ʚʭʦʜʠ ʘʥʘʣʦʛʦʚʠʭ ʢʘʥʘʣʽʚ, 

ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ, ʘ ʪʘʢʦʞ ʚʠʭʦʜʠ ʢʦʥʪʘʢʪʽʚ ʨʝʣʝ. 

3.3 ʇʨʠʩʪʨʽʡ ʤʘʻ ʚʽʩʽʤ ʚʠʭʽʜʥʠʭ ʨʝʣʝ. ʈʝʣʝ ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʬʫʥʢʮʽʾ: 
 

KL1 ï ʨʝʣʝ ʢʦʤʘʥʜʠ çʜʦʜʘʪʠè; 

KL2 ï ʨʝʣʝ ʢʦʤʘʥʜʠ çʟʤʝʥʰʠʪʠè; 

ʂL3 ï ʨʝʣʝ ʙʣʦʢʫʚʘʥʥʷ ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʙʦʪʠ (ʚʽʜʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʧʨʠʚʦʜʫ 

ʈʇʅ ʚ ʨʘʟʽ çʙʝʟʧʝʨʝʨʚʥʦʛʦ ʭʦʜʫè), ʘ ʪʘʢʦʞ ʜʣʷ ʜʽʾ ʚ ʪʝʣʝʤʝʭʘʥʽʢʫ; 

KL4 ï ʥʝʢʦʨʝʢʪʥʘ ʨʦʙʦʪʘ ʧʨʠʚʦʜʫ ʈʇʅ ʜʣʷ ʜʽʾ ʥʘ ʟʘʛʘʣʴʥʫ ʩʠʛʥʘʣʽʟʘʮʽʶ 

ʧʽʜʩʪʘʥʮʽʾ; 

KL5 ï ʟʘʩʪʨʷʚʘʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ; 

KL6 ï ʨʝʣʝ ʩʠʛʥʘʣʽʟʘʮʽʾ ʙʣʦʢʫʚʘʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦ ʩʪʨʫʤʫ ʘʙʦ ʪʝʤʧʝʨʘʪʫʨʽ; 

ʂL7 ï ʩʠʛʥʘʣʽʟʘʮʽʷ ʦʙʤʝʞʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʥʷʭ ʈʇʅ; 

ʂL8 ï ʥʝʩʧʨʘʚʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʘ ʘʙʦ ʚʽʜʢʣʶʯʝʥʥʷ ʡʦʛʦ ʞʠʚʣʝʥʥʷ. 
 

3.4 ɼʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʧʨʠʩʪʨʦʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʠʡʦʤʫ ʥʘʩʪʫʧʥʠʭ 

ʩʠʛʥʘʣʽʚ: 

DI1 ï ʙʣʦʢʫʚʘʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʩʠʛʥʘʣʫ; 

DI2 ï ʢʦʥʪʨʦʣʴ ʧʝʨʝʢʣʶʯʝʥʥʷ ʽʟ ʧʨʠʚʦʜʫ ʈʇʅ; 

DI3 ï ʢʨʘʡʥʻ ʥʠʞʥʻ ʧʦʣʦʞʝʥʥʷ ʈʇʅ (ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʙʽʢ çʜʦʜʘʪʠè ʟʘʙʣʦʢʦʚʘʥʦ); 

DI4 ï ʢʨʘʡʥʻ ʚʝʨʭʥʻ ʧʦʣʦʞʝʥʥʷ ʈʇʅ (ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʙʽʢ çʟʙʘʚʠʪʠè 

ʟʘʙʣʦʢʦʚʘʥʦ); 
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DI5 ï ʧʝʨʝʤʠʢʘʥʥʷ ʥʘ ʜʨʫʛʫ ʛʨʫʧʫ ʫʩʪʘʚʦʢ; 

DI6 ï ʢʦʤʘʥʜʘ ʜʦʜʘʪʠ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ. ɼʘʥʘ ʢʦʤʘʥʜʘ ʧʨʦʭʦʜʠʪʴ ʟʘ 

ʫʤʦʚʠ, ɦ ʦ ʧʨʠʩʪʨʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʞʠʤʽ ʜʠʩʪʘʥʮʽʡʥʠʡ, ʚ ʤʝʥʶ ʜʦʟʚʦʣʝʥʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦ ʚʭʦʜʘʭ DI06 / 07 ̔  ʥʝʤʘʻ ʙʣʦʢʫʚʘʥʴ; 

DI7 ï ʢʦʤʘʥʜʘ ʟʙʘʚʠʪʠ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ. ɼʘʥʘ ʢʦʤʘʥʜʘ ʧʨʦʭʦʜʠʪʴ ʟʘ 

ʫʤʦʚʠ, ɦ ʦ ʧʨʠʩʪʨʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʞʠʤʽ ʜʠʩʪʘʥʮʽʡʥʠʡ, ʚ ʤʝʥʶ ʜʦʟʚʦʣʝʥʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦ ʚʭʦʜʘʭ DI06 / 07 ̔  ʥʝʤʘʻ ʙʣʦʢʫʚʘʥʴ; 

DI8 ï ʧʝʨʝʤʠʢʘʥʥʷ ʟ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʥʘ ʜʠʩʪʘʥʮʽʡʥʠʡ. ʇʝʨʝʤʠʢʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ɦ ʦ ʧʝʨʝʤʠʢʘʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʦ DI08 ʜʦʟʚʦʣʝʥʦ 

ʟ ʤʝʥʶ. ʗʢʱʦ ʥʘ ʚʭʦʜʽ ʣʦʛʽʯʥʠʡ ʥʫʣʴ, ʪʦ ʧʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʨʝʞʠʤʽ, ʘ ʷʢʱʦ ʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ - ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ; 

DI9 ï ʢʚʠʪʫʚʘʥʥʷ ʧʦ DI;  

DI10é DI15 ï ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʜʣʷ BCD-ʤʘʪʨʠʮʽ. 
 

3.5 ʅʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ ʻ 18 ʩʚʽʪʣʦʜʽʦʜʽʚ. ɺʦʥʠ ʧʦʢʘʟʫʶʪʴ  

ʥʘʩʪʫʧʥʫ ̔ ʥʬʦʨʤʘʮʽʶ: 

VD1 - ʧʫʩʢ çʜʦʜʘʪʠè (ʚʢʣʶʯʝʥʠʡ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʦʤʘʥʜʠ); 

VD2 - ʧʫʩʢ çʟʤʝʥʰʠʪʠè (ʚʢʣʶʯʝʥʠʡ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʯʘʩʫ ʧʨʠʩʫʪʥʦʩʪʽ ʢʦʤʘʥʜʠ); 

VD3 - ʢʦʤʘʥʜʘ ʧʦʚʪʦʨʶʻ ʧʦʣʦʞʝʥʥʷ ʢʦʥʪʘʢʪʫ ʧʝʨʝʤʠʢʘʥʥʷ ʧʨʠʚʦʜʫ; 

VD4 - ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʙʣʦʢʦʚʘʥʦ; 

VD5 - ʧʨʠʚʽʜ ʥʝ ʧʽʰʦʚ; 

VD6 - ʟʘʩʪʨʷʚʘʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ; 

VD7 - ʙʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜ ʧʨʠʚʦʜʫ ʈʇʅ; 

VD8 - ʩʧʨʘʚʥʽʩʪʴ ʧʨʠʩʪʨʦʶ; 

VD9 - ʥʘʧʨʫʛʘ ʧʦʟʘ ʟʦʥʦʶ (ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʥʘʧʨʫʛʠ ʚʠʱʝ ʫʩʪʘʚʢʠ ʟʘ ʥʘʧʨʫʛʦʶ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ); 

VD10 - ʥʘʧʨʫʛʘ ʧʦʟʘ ʟʦʥʦʶ (ʧʨʠ ʟʥʠʞʝʥʥʽ ʥʘʧʨʫʛʠ ʥʠʞʯʝ ʫʩʪʘʚʢʠ ʟʘ ʥʘʧʨʫʛʦʶ 

ʛʣʠʙʦʢʦʛʦ ʟʥʠʞʝʥʥʷ); 

VD11 - ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʙʣʦʢʦʚʘʥʠʡ ʟʘ DI1; 

 

 

 

 
 

9 



VD12 - ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʙʣʦʢʦʚʘʥʦ ʧʦ ʈʊɹ; 

VD13 - ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʙʣʦʢʦʚʘʥʦ ʧʦ ʧʝʨʝʚʠʱʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʢʦʤʘʥʜ ʚ ʦʜʥʫ 

ʩʪʦʨʦʥʫ; 

VD14 - ʩʘʤʦʭʽʜ; 

VD15 - ʩʠʛʥʘʣʽʟʘʮʽʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʨʝʞʠʤʫ; 

VD16 - ʩʠʛʥʘʣʽʟʘʮʽʷ ʧʨʦ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʝʩʫʨʩʫ ʧʨʠʚʦʜʫ ʈʇʅ; 

VD17 - ʩʠʛʥʘʣʽʟʘʮʽʷ ʧʨʦ ʢʨʘʡʥʴʦʤʫ ʚʝʨʭʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʧʨʠʚʦʜʫ ʈʇʅ (ʧʦ 

ʩʠʛʥʘʣʫ ʥʘ ʜʠʩʢʨʝʪʥʽʡ ʚʭʦʜʽ DI3); 

VD18 - ʩʠʛʥʘʣʽʟʘʮʽʷ ʧʨʦ ʢʨʘʡʥʻ ʥʠʞʥʻ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ (ʧʦ ʩʠʛʥʘʣʫ  ʥʘ 

ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʽ DI4). 

3.6 ʇʨʠʩʪʨʽʡ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ ʧʦ ʽʥʪʝʨʬʝʡʩʫ RS-485 ʪʘʢʦʾ ̔ ʥʬʦʨʤʘʮʽʾ: 

 

- ʧʦʣʦʞʝʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ̔  ʚʠʭʽʜʥʠʭ ʨʝʣʝ; 

- ʩʪʘʥ ʩʚʽʪʣʦʜʽʦʜʽʚ ̔ ʥʜʠʢʘʮʽʾ; 

- ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʷʥʠʭ ʩʪʨʫʤʽʚ ̔  ʥʘʧʨʫʛ; 

- ʫʧʨʘʚʣʽʥʥʷ ʚʠʭʽʜʥʠʤʠ ʨʝʣʝ ̔  ʩʢʠʜʘʥʥʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʥʘ ʩʚʽʪʣʦʜʽʦʜʘʭ. 

3.7 ɼʣʷ ʟʚ'ʷʟʢʫ ʟ ʦʧʝʨʘʪʦʨʦʤ ʩʣʫʞʠʪʠ ʣʠʮʴʦʚʘ ʧʘʥʝʣʴ, ʥʘ ʗʢʽʡ ʨʦʟʤʽʱʝʥʽ 

ʢʦʰʪʠ ʦʧʝʨʘʪʽʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʦʧʝʨʘʪʦʨʘ ʟ ʧʨʽʩʪʨʦʻʤ: ʢʣʘʚʽʘʪʫʨʘ ʠ ʈʂɯ ʜʠʩʧʣʝʡ. 

ɼʠʩʧʣʝʡ ʤʘʻ 2 ʨʷʜʢʠ ʧʦ 16 ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʠʭ ʩʽʤʚʦʣʽʚ ʟ ʧʽʜʩʚʽʯʫʚʘʥʥʷʤ, ʷʢʘ 

ʚʢʣʶʯʘʻʪʴʩʷ ʥʘ 1 ʭʚʠʣʠʥʫ ʧʨʠ ʥʘʪʽʩʢʘʥʥʽ ʙʫʜʴ-ʷʢʦʾ ʢʣʘʚʽʰʽ ʫʧʨʘʚʣʽʥʥʷ, ʯʪʦ 

ʜʦʟʚʦʣʷʻ ʟʯʽʪʫʚʘʪʽ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʙʫʜʴ-ʢʦʪʦʨʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 

3.8 ɼʣʷ ʚʠʙʦʨʫ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ  ̔ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧ'ʷʪʴ ʦʩʥʦʚʥʠʭ ʢʣʘʚʽʰ: 

- ʜʣʷ ʨʫʭʫ ʚ ʤʝʥʶ ʚ ʧʦʪʨʽʙʥʦʤʫ ʥʘʧʨʷʤʢʫ ʢʣʘʚʽʰʽ ʤʝʥʶ 

 

 
çɺʇʈɸɺʆè ,    çɺʃɯɺʆè , çɺɺɽʈʍè , çɺʅʀɿè; 

 

 

- ʢʣʘʚʽʰʘ çɺɺɽɼɽʅʅʗè        ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʚʝʜʝʥʥʷ ʥʘʙʨʘʥʠʭ 

ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʭʦʜʫ ʚ ʧʽʜʨʦʟʜʽʣ ʤʝʥʶ; 
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- ʢʣʘʚʽʰʘ çʉʢʠʜʘʥʥʷè       ʟʜʽʡʩʥʶʻ ʨʝʜʘʛʫʚʘʥʥʷ, ʩʢʠʜʘʥʥʷ ʫʩʪʘʚʦʢ ʘʙʦ 

ʧʘʨʘʤʝʪʨʽʚ, ʚʠʭʽʜ ʽʟ ʧʽʜʨʦʟʜʽʣʽʚ ʤʝʥʶ  ̔ʢʚʠʪʫʚʘʥʥʷ. ɼʣʷ ʢʚʠʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʫʪʨʠʤʫʚʘʪʠ ʜʘʥʫ ʢʥʦʧʢʫ ʧʨʦʪʷʛʦʤ 5 ʩ. 

3.9 ʉʪʨʫʢʪʫʨʘ ʤʝʥʶ ʥʘʚʝʜʝʥʘ ʚ ʜʦʜʘʪʢʫ ɹ. 

 
3.10 ʇʨʠʩʪʨʽʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʞʫʨʥʘʣʦʤ ʘʚʘʨʽʡ ʥʘ 100 ʘʚʘʨʽʡ, 101 ʧʦʜʽʷ 

ʩʪʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʨʰʫ. 
 

3.11 ʇʨʠʩʪʨʽʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʞʫʨʥʘʣʦʤ ʧʦʜʽʡ ʥʘ 100 ʧʦʜʽʡ, 101 ʧʦʜʽʷ 

ʩʪʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʨʰʫ. 

 

3.12 ʇʨʠʩʪʨʽʡ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʞʫʨʥʘʣʦʤ ʧʝʨʝʤʠʢʘʥʴ ʧʨʠʚʦʜʫ ʈʇʅ ʥʘ 100 

ʧʦʜʽʡ, 101 ʧʦʜʽʷ ʩʪʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʨʰʫ. 

3.13 ʃʠʮʴʦʚʘ ʧʘʥʝʣʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʧʝʨʝʩʫʚʘʪʠʩʷ ʧʦ ʤʝʥʶ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʟʤʽʥʶʚʘʪʠ ʫʩʪʘʚʢʠ ʽ ʟʯʠʪʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ. 

3.14 ʇʨʠʩʪʨʽʡ ʤʦʞʝ ʙʫʪʠ ʚʢʣʶʯʝʥʦ ʚ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʨʪʫ RSï485, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʟʘʜʥʽʡ ʩʪʽʥʮʽ. ʇʨʦʪʦʢʦʣ ʟʚôʷʟʢʫ 

MODBUS RTU. ʩʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ (ʚʠʤʽʨʶʚʘʥʥʷ, ʩʠʛʥʘʣʽʟʘʮʽʾ, ʧʘʨʘʤʝʪʨʠ) 

ʤʦʞʝ ʙʫʪʠ ʟʯʠʪʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. 

3.15 ʇʝʨʝʛʣʷʥʫʪʠ ʪʘ ʟʤʽʥʠʪʠ ʫʩʪʘʚʢʠ ʧʨʠʩʪʨʦʾ ʤʦʞʥʘ ʯʝʨʝʟ ʧʦʨʪ miniUSB 

(ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ  ̔

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ɦ ʦ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʧʦ ʟʘʧʠʪʫ. 

3.16 ɿʙʦʢʫ ʥʘ ʧʨʠʩʪʨʽʡ ʢʨʽʧʠʪʴʩʷ ʪʘʙʣʠʯʢʘ, ʷʢʘ ʚʢʘʟʫʻ ʤʦʜʝʣʴ ʽ ʩʝʨʽʡʥʠʡ 

ʥʦʤʝʨ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʦʜʥʦʟʥʘʯʥʦ ʽʜʝʥʪʠʬʽʢʫʻ ʚʠʨʽʙ. 

3.17 ʋ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ - çɸʚʪʦʤʘʪʠʯʥʠʡè  ̔

çɼʠʩʪʘʥʮʽʡʥʠʡè. ɺ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʢʦʤʘʥʜʠ ʥʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʠʚʦʜʦʤ ʬʦʨʤʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. ʋ ʨʝʞʠʤʽ çɼʠʩʪʘʥʮʽʡʥʠʡè ʢʦʤʘʥʜʠ ʥʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʚʦʜʦʤ ʧʦʜʘʶʪʴʩʷ ʢʥʦʧʢʘʤʠ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ, ʧʦ ʜʠʩʢʨʝʪʥʠʭ 

ʚʭʦʜʽʚ DI6-DI7 ʘʙʦ ʩʠʛʥʘʣʘʤʠ ʊʋ (ʟʘ ʫʤʦʚʠ, ʱʦ ʥʝʤʘʻ ʙʣʦʢʫʚʘʥʴ). 

3.18 ʋ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʢʘʥʘʣʘʤʠ ʥʘʧʨʫʛʠ: 
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- ʧʦ ʢʘʥʘʣʫ ʥʘʧʨʫʛʠ U1; 

- ʧʦ ʢʘʥʘʣʫ ʥʘʧʨʫʛʠ U2; 

- ʧʦ ʢʘʥʘʣʫ ʥʘʧʨʫʛʠ U1 ʟ ʢʦʥʪʨʦʣʝʤ U2; 

- ʧʦ ʢʘʥʘʣʫ ʥʘʧʨʫʛʠ U2 ʟ ʢʦʥʪʨʦʣʝʤ U1; 

- ʧʦ ʢʘʥʘʣʫ ʥʘʧʨʫʛʠ U1 ʘʙʦ U2 (ʤʦʞʝ ʧʝʨʝʤʠʢʘʪʠʩʷ ʧʦ DI5). 

ʇʨʠ ʨʦʙʦʪʽ ʧʦ ʢʘʥʘʣʫ ʥʘʧʨʫʛʠ U1 ʧʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʟʘ ʫʩʪʘʚʢʘʤʠ U1. 

ʇʨʠ ʨʦʙʦʪʽ ʧʦ ʢʘʥʘʣʫ ʥʘʧʨʫʛʠ U2 ʧʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʟʘ ʫʩʪʘʚʢʘʤʠ U2. 

ʇʨʠ ʨʦʙʦʪʽ ʧʦ ʢʘʥʘʣʫ ʥʘʧʨʫʛʠ U1 ʟ ʢʦʥʪʨʦʣʝʤ U2 ʧʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʟʘ 

ʫʩʪʘʚʢʘʤʠ U1 ʽ ʧʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʶʻ ʟʦʥʫ ʟ ʫʩʪʘʚʢʘʤʠ U2. ʗʢʱʦ ʟʘ ʫʩʪʘʚʢʘʤʠ U2 

ʥʘʧʨʫʛʘ ʚʠʡʰʣʘ ʟʘ ʚʝʨʭʥʽʡ ʘʙʦ ʥʠʞʥʽʡ ʧʦʨʽʛ, ʪʦ ʧʨʠʩʪʨʽʡ ʙʣʦʢʫʻ ʨʦʙʦʪʫ ʧʦ ʢʘʥʘʣʫ 

U1 ʚ ʚʽʜʧʦʚʽʜʥʫ ʩʪʦʨʦʥʫ. 

ʇʨʠ ʨʦʙʦʪʽ ʧʦ ʢʘʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ U2 ʟ ʢʦʥʪʨʦʣʝʤ U1 ʧʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʧʦ 

ʫʩʪʘʚʢʘʤ U2 ʽ ʧʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʶʻ ʟʦʥʫ ʧʦ ʫʩʪʘʚʢʘʤ U1. ʗʢʱʦ ʧʦ ʫʩʪʘʚʢʘʤ U1 

ʥʘʧʨʫʛʘ ʚʠʡʰʣʘ ʟʘ ʚʝʨʭʥʽʡ ʘʙʦ ʥʠʞʥʽʡ ʧʦʨʽʛ, ʪʦ ʧʨʠʩʪʨʽʡ ʙʣʦʢʫʻ ʨʦʙʦʪʫ ʧʦ ʢʘʥʘʣʫ 

U2 ʚ ʚʽʜʧʦʚʽʜʥʫ ʩʪʦʨʦʥʫ. 

ɺ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʧʨʠʩʪʨʽʡ ʚʠʤʽʨʶʻ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʢʘʥʘʣʫ 

ʫʧʨʘʚʣʽʥʥʷ U1(2)  ̔ʧʦʨʽʚʥʶʻ ʡʦʛʦ ʟ ʫʩʪʘʚʢʘʤʠ Ucet+ ʠ Ucetɀ, ʷʢʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ 

ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

Ucet+  = U0  ɀ πȟυ ϼ Uzona + Ű̏̑̑, (3.1) 

Ucetɀ  = U0 + 0,5 ϼ Uzona  + Ű̏̑̑, (3.2) 

ʜʝ U0 ï ʫʩʪʘʚʢʘ ʥʘʧʨʫʛʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ; 

Uzona ï ʫʩʪʘʚʢʘ ʧʦ ʟʦʥʽ ʥʝʯʫʪʣʠʚʦʩʪʽ; 

Ű̏̑̑ ï ʥʘʧʨʫʛʘ ʢʦʨʠʛʫʚʘʥʥʷ, ɦ ʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
Ű̏̑̑ = 

I
 ϼ  ςπϼ ̠  , (3.3) 

I̎̏ ̍
̋̏̑̑ 

 
 

ʤʝʥʶ), 

ʜʝ I ï ʧʦʪʦʯʥʝ ʚʠʤʽʨʷʥʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ( I1, I2 ʘʙʦ I1+I2 ï ʚʠʙʠʨʘʻʪʴʩʷ ʟ 

 

I̎̏ ̍ï ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ 1 ɸ ʘʙʦ 5 ɸ, 

˗̋ ̏̑̑ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʛʫʚʘʥʥʷ.
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ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ U1(2) < Uset+, ʚʢʣʶʯʘʪ̒ʴʩʷ VD2 ̔  ʟʘʧʫʩʢʘʻʪʴʩʷ 

ʪʘʡʤʝʨ ˟̒ ̑́̂. 

ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ U1(2) > Usetɀ, ʚʢʣʶʯʘʻʪʴʩʷ VD2 ʽ ʟʘʧʫʩʢʘʻʪʴʩʷ 

ʪʘʡʤʝʨ ˟ ̒̑́̂. 

ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ U1(2) < Ucet+ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʩʧʨʘʮʶʚʘʥʥʷ 

˟̒ ̑́̂, ʪʦ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʯʘʩʫ ˟ ̒̑́̂ ʩʬʦʨʤʫʻʪʴʩʷ ʧʝʨʰʘ ʢʦʤʘʥʜʘ çʜʦʜʘʪʠè. 

ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ çʜʦʜʘʪʠè ʥʘʧʨʫʛʘ ʙʫʜʝ ʥʠʞʯʝ ʟʦʥʠ, ʪʦ ʧʦʚʪʦʨʥʘ 

ʢʦʤʘʥʜʘ ʙʫʜʝ ʚʠʜʘʥʘ ʯʝʨʝʟ ʯʘʩ ʚʠʜʘʯʽ ʧʦʚʪʦʨʥʦʾ ʢʦʤʘʥʜʠ. 

ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ U1(2) > Usetɀ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʩʧʨʘʮʶʚʘʥʥʷ 

˟̒ ̑́̂, ʪʦ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʯʘʩʫ ˟ ̒̑́̂ ʩʬʦʨʤʫʻʪʴʩʷ ʧʝʨʰʘ ʢʦʤʘʥʜʘ çʟʤʝʥʰʠʪʠè. 

ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ çʟʤʝʥʰʠʪʠè ʥʘʧʨʫʛʘ ʙʫʜʝ ʚʠʱʝ ʟʦʥʠ, ʪʦ ʧʦʚʪʦʨʥʘ 

ʢʦʤʘʥʜʘ ʙʫʜʝ ʚʠʜʘʥʘ ʯʝʨʝʟ ʯʘʩ ʚʠʜʘʯʽ ʧʦʚʪʦʨʥʦʾ ʢʦʤʘʥʜʠ. 

ʂʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʥʠʭ ʢʦʤʘʥʜ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʟʘʜʘʻʪʴʩʷ ʫʩʪʘʚʢʦʶ. ʗʢʱʦ 

ʧʨʠʩʪʨʽʡ ʚʠʢʦʥʘʻ ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʤʠʢʘʥʴ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʽ ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʟʥʽʤʝʪʴʩʷ ʫʤʦʚʘ ʥʘ ʧʝʨʝʤʠʢʘʥʥʷ ʚ ʮʶ ʩʪʦʨʦʥʫ, ʪʦ ʣʦʛʽʢʘ ʧʨʠʩʪʨʦʶ ʙʣʦʢʫʻʪʴʩʷ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʧʝʨʝʤʠʢʘʥʴ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ̔  ʚʢʣʶʯʘʻʪʴʩʷ ʩʚʽʪʣʦʜʽʦʜ VD4. 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʧʝʨʝʚʠʱʠʣʦ ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʢʠ ʟʘ ʥʘʧʨʫʛʦʶ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ, ʪʦʜʽ ʩʧʨʘʮʴʦʚʫʻ ʘʣʛʦʨʠʪʤ ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʢʠʜʘʥʥʷ 

ʥʘʧʨʫʛʠ (ʚ ʣʦʛʽʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʘʩ ʧʨʠʩʢʦʨʝʥʥʷ). 

3.19 ʋ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ 

ʧʦ ʣʦʛʦʤʝʪʨʠʯʥʦʤʫ ʜʘʪʯʠʢʫ, ʧʦ BCD-ʤʘʪʨʠʮʽ ʽ ʣʦʛʽʯʥʠʡ ʜʘʪʯʠʢ. ʃʦʛʦʤʝʪʨʠʯʥʠʡ 

ʜʘʪʯʠʢ ʽ BCD-ʤʘʪʨʠʮʷ ʻ ʬʽʟʠʯʥʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʟ ʷʢʠʭ           ʤʦʞʥʘ ʚʚʝʩʪʠ ʚ ʨʦʙʦʪʫ ʦʜʠʥ. 

ʃʦʛʽʯʥʠʡ ʜʘʪʯʠʢ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʧʘʨʘʣʝʣʴ ʟ ʦʜʥʠʤ ʟ ʬʽʟʠʯʥʠʭ. ɺ ʤʝʥʶ ʟʘʜʘʻʪʴʩʷ 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʫʧʝʥʽʚ ʈʇʅ. ʇʦʪʦʯʥʝ ʩʪʘʥʦʚʠʱʝ ʬʽʟʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʧʝʨʰʦʤʫ ʨʷʜʢʫ ʚ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʩʠʤʚʦʣʘʭ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʚʽʢʥʘ 

ʤʝʥʶ, ʘ ʪʘʢʦʞ ʚ ʤʝʥʶ ʢʦʥʪʨʦʣʴ. ʇʦʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʜʘʪʯʠʢʘ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʜʨʫʛʽʡ ʩʭʦʜʠʥʮʽ ʚ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʩʠʤʚʦʣʘʭ ʧʝʨʰʦʛʦ ̔  ʜʨʫʛʦʛʦ ʚʽʢʥʘ 

ʤʝʥʶ, ʘ ʪʘʢʦʞ ʚ ʤʝʥʶ ʢʦʥʪʨʦʣʴ. 
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ɺʽʜʦʙʨʘʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʈʇʅ ʚ ʧʝʨʰʠʭ ʚʽʢʥʘʭ ʤʝʥʶ ʧʨʠʩʪʨʦʶ 

ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩ. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 1 ï ʉʪʨʫʢʪʫʨʘ ʩʠʤʚʦʣʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ʈʇʅ ʚ ʧʝʨʰʠʭ ʚʽʢʥʘʭ ʤʝʥʶ 

ʧʨʠʩʪʨʦʶ 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʈʇʅ ʚ ʤʝʥʶ ʢʦʥʪʨʦʣʴ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩ. 

2). ʋ ʚʽʢʥʽ ʤʝʥʶ ˉ0037 ʫ ʜʨʫʛʦʤʫ ʨʷʜʢʫ ʤʦʞʝ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʘ ʥʘʩʪʫʧʥʘ 

ʽʥʬʦʨʤʘʮʽʷ: 

¶ ʇʦʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ; 

¶ ç ï è ï ʥʝʢʦʨʝʢʪʥʝ ʟʥʘʯʝʥʥʷ ʢʦʜʫ BCD-ʤʘʪʨʠʮʽ; 

¶ çʆʙʨʳʚ ʃʽʥʽʾ!è - ʦʙʨʠʚ ʢʦʣʘ ʚ ʜʘʪʯʠʢʫ ʣʦʛʦʤʝʪʨʘ; 

¶ çɺʽʜʤʦʚʘ ʄʦʜʫʣʷ!è - ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʤʦʜʫʣʷ ʜʘʪʯʠʢʽʚ. 

 

 

 

 

 

 

 

 
ʈʠʩ. 2 ï ʉʪʨʫʢʪʫʨʘ ʩʠʤʚʦʣʽʚ, ɦ ʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ʈʇʅ ʚ ʤʝʥʶ ʢʦʥʪʨʦʣʴ ʧʨʠʩʪʨʦʶ 

 

 

 

 

14 



ɺʽʜʦʙʨʘʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʈʇʅ ʚ ʇɿ çBURZAè ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩ. 3). 

 

 

 

 

 
 

ʈʠʩ. 3 ï ɺʽʜʦʙʨʘʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʈʇʅ ʚ ʇɿ çBURZAè 

3.19.1 ʃʦʛʦʤʝʪʨʠʯʥʠʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ 
 

ʋ ʧʨʠʩʪʨʦʾ ʨʝʘʣʽʟʦʚʘʥʠʡ ʣʦʛʦʤʝʪʨʠʯʥʠʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ. 

ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʘ ʧʦʢʘʟʘʥʘ ʥʘ (ʈʠʩ. 4). 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 4 ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʣʦʛʦʤʝʪʨʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ 

 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʾ ʨʦʙʦʪʠ ʣʦʛʦʤʝʪʨʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʚ ʤʝʥʶ ʥʝʦʙʭʽʜʥʦ 

ʜʦʟʚʦʣʠʪʠ ʡʦʛʦ ʨʦʙʦʪʫ ̔  ʚʽʜʢʘʣʽʙʨʫʚʘʪʠ ʚ ʢʦʞʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʩʧʦʯʘʪʢʫ ʚ ʙʽʢ ʜʦʜʘʪʠ 

ʚʽʜ 1 ʜʦ n, ʘ ʧʦʪʽʤ ʚʽʜʢʘʣʽʙʨʫʚʘʪʠ ʚ ʢʦʞʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʠʪʠ ʚʽʜ n 

ʜʦ 1. ʋ ʨʘʟʽ ʷʢʱʦ ʥʘ ʧʨʠʩʪʨʽʡ ʥʝ ʢʘʣʽʙʨʫʚʘʪʠ, ʘʙʦ ʜʘʪʯʠʢ ʥʝ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ 

ʧʨʠʩʪʨʦʶ, ʪʦ ʟʘʤʽʩʪʴ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʦʚʠʱʘ ʧʨʠʚʦʜʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʧʨʦʯʝʨʢʠ . 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʣʦʛʦʤʝʪʨʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʚʠʨʦʙʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʯʝʨʝʟ ʤʝʥʶ 

ʧʨʠʩʪʨʦʶ ʽ ʥʘ ʟʥʝʩʪʨʫʤʣʝʥʦʤʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽ, ʪʦʤʫ ʱʦ ʧʨʦʮʝʜʫʨʘ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʚʠʤʘʛʘʻ ʬʽʟʠʯʥʦ ʧʝʨʝʤʠʢʘʪʠ ʧʨʠʚʽʜ ʈʇʅ ʚ ʫʩʽ ʧʦʣʦʞʝʥʥʷ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʢʘʣʽʙʨʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʽʜʢʣʶʯʠʪʠ ʧʨʠʩʪʨʽʡ ʜʦ 

ʣʦʛʦʤʝʪʨʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʥʷ ʈʇʅ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩ. 4). ʇʦʪʽʤ ʟʘʡʪʠ ʚ 

ʤʝʥʶ çʅʘʣʘʰʪʫʚʘʥʥʷè    Ÿ    çʇʦʣʦʞʝʥʥʷ ʈʇʅè. ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʫ ʚʽʢʥʽ  
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çʌʽʟʠʯ.ɼʘʪʯʠʢ ʈʇʅ è ʚʠʙʨʘʪʠ çʣʦʛʦʤʝʪʨʠʯʥʠʡè ̔  ʧʝʨʝʡʪʠ ʟ ʚʽʢʥʘ çʢʘʣʽʙ. ʣʦʛʦʤʝʪʨʘè 

ʚ ʨʦʟʜʽʣ ʢʘʣʽʙʨʫʚʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʭʦʜʫ ʚ ʨʦʟʜʽʣ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʽʜʢʨʠʻʪʴʩʷ 

ʚʽʢʥʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚ ʧʝʨʰʦʤʫ ʧʦʣʦʞʝʥʥʽ ʧʨʠʚʦʜʫ ʈʇʅ. ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʬʽʟʠʯʥʦ 

ʧʝʨʝʚʝʩʪʠ ʧʨʠʚʽʜ ʈʇʅ ʚ ʧʦʣʦʞʝʥʥʷ ̄ 1 ̔  ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʚʚʝʜʝʥʥʷ. ʅʘ ̔ ʥʜʠʢʘʪʦʨʽ 

ʧʨʠʩʪʨʦʶ ʟ'ʷʚʠʪʴʩʷ ʧʠʪʘʥʥʷ çʂʘʣʽʙʨʫʚʘʪʠ?è. ɺʠʙʠʨʘʻʤʦ çʊʘʢè ̔  ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ 

ʚʚʝʜʝʥʥʷ. ʇʦʪʽʤ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ ʚʥʠʟ, ʧʝʨʝʚʦʜʠʤʦ ʧʨʠʚʽʜ ʚ ʜʨʫʛʝ ʧʦʣʦʞʝʥʥʷ ʽ 

ʧʨʦʚʦʜʠʤʦ ʧʨʦʮʝʜʫʨʫ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʣʷ ʧʦʣʦʞʝʥʥʷ ˉ2. ɯ ʪʘʢ ʜʘʣʽ ʜʦ ʢʨʘʡʥʴʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʈʇʅ, ʘ ʧʦʪʽʤ ʥʘʟʘʜ ʜʦ ʧʝʨʰʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʌʘʢʪʠʯʥʦ ʚ ʢʦʞʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʢʨʽʤ ʢʨʘʡʥʴʦʛʦ ʜʘʪʯʠʢ ʢʘʣʽʙʨʫʻʪʩʷ ʜʚʘ ʨʘʟʠ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʣʦʛʦʤʝʪʨʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʤʦʞʥʘ ʟʙʝʨʝʛʪʠ ʥʘ 

ʢʦʤʧ'ʶʪʝʨ ʯʝʨʝʟ ʇɿ çBURZAè ʪʘʙʣʠʮʶ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʣʷ ʜʘʥʦʛʦ ʜʘʪʯʠʢʘ. ʋ ʨʘʟʽ 

ʟʘʤʽʥʠ ʧʨʠʩʪʨʦʶ ʈʉ83-ɺ4 ʢʘʣʽʙʨʫʚʘʥʥʷ ʤʦʞʥʘ ʥʝ ʧʨʦʚʦʜʠʪʠ, ʘ ʚ ʥʦʚʠʡ ʧʨʠʩʪʨʽʡ 

ʟʘʧʠʩʘʪʠ ʪʘʙʣʠʮʶ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʽ ʩʪʘʨʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʅʘ (ʈʠʩ. 5) ʧʦʢʘʟʘʥʽ ʧʫʥʢʪʠ ʤʝʥʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ  ̔ ʟʘʧʠʩʠ ʪʘʙʣʠʮʽ 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʯʝʨʝʟ ʇɿ çBURZAè. 

 

 

 

 

 

 
ʈʠʩ. 5 ï ʇʫʥʢʪʠ ʤʝʥʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ̔  ʟʘʧʠʩʠ ʪʘʙʣʠʮʽ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʯʝʨʝʟ ʇP çBURZAè 

3.19.2 ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ ʥʘ ʦʩʥʦʚʽ BCD-ʤʘʪʨʠʮʽ 

 
ʋ ʧʨʠʩʪʨʦʾ ʨʝʘʣʽʟʦʚʘʥʠʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ ʥʘ ʦʩʥʦʚʽ BCD-ʤʘʪʨʠʮʽ. 

ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʘ ʧʦʢʘʟʘʥʘ ʥʘ (ʈʠʩ. 6). 
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ʈʠʩ. 6 ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ ʥʘ ʦʩʥʦʚʽ BCD- 

ʤʘʪʨʠʮʽ 

 
ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʥʘ ʦʩʥʦʚʽ BCD-ʤʘʪʨʠʮʽ ʥʝʦʙʭʽʜʥʦ 

ʧʽʜʢʣʶʯʠʪʠ ʧʨʠʩʪʨʽʡ ʟʛʽʜʥʦ ʩʭʝʤʠ, ʷʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1b ʽ ʜʦʟʚʦʣʠʪʠ ʨʦʙʦʪʫ 

ʜʘʥʦʛʦ ʜʘʪʯʠʢʘ ʟ ʤʝʥʶ. ʋ ʨʘʟʽ ʷʢʱʦ ʢʦʤʙʽʥʘʮʽʷ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʩʠʛʥʘʣʘʤ, ʟʘʟʥʘʯʝʥʠʤ ʚ (ʊʘʙʣʠʮʷ 1), ʪʦ ʟʘʤʽʩʪʴ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʦʚʠʱʘ ʧʨʠʚʦʜʫ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʧʨʦʯʝʨʢʠ. 

ʇʨʠ ʥʘʣʘʰʪʫʚʘʥʥʽ ʧʦʣʦʞʝʥʥʷ ʈʇʅ ʧʦ BCD-ʤʘʪʨʠʮʽ ʤʦʞʥʘ ʜʦʜʘʪʢʦʚʦ 

ʜʠʚʠʪʠʩʷ ʫ ʚʽʢʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʘʥʫ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ, ̫ ʢ ʧʦʢʘʟʘʥʦ ʥʘ (ʈʠʩ. 7). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 7 ï ɺʽʜʦʙʨʘʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʈʇʅ ʧʦ BCD-ʤʘʪʨʠʮʽ 
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ʊʘʙʣʠʮʷ 1 - ʂʦʤʙʽʥʘʮʽʾ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ BCD-ʤʘʪʨʠʮʽ 
 

ʢʦʜ 

BCD 

 ̄DI ʇʦʣʦʞʝʥʠʝ ʧʨʠʚʦʜʫ ʈʇʅ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 DI 10 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 

2 DI 11 0 1 1 0 0 1 1 0 0 0 0 1 1 0 0 

4 DI 12 0 0 0 1 1 1 1 0 0 0 0 0 0 1 1 

8 DI 13 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 

10 DI 14 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 

20 DI 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
ʢʦʜ 

BCD 

 ̄DI ʇʦʣʦʞʝʥʠʝ ʧʨʠʚʦʜʫ ʈʇʅ 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

1 DI 10 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 

2 DI 11 1 1 0 0 0 0 1 1 0 0 1 1 0 0 0 

4 DI 12 1 1 0 0 0 0 0 0 1 1 1 1 0 0 0 

8 DI 13 0 0 1 1 0 0 0 0 0 0 0 0 1 1 0 

10 DI 14 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 

20 DI 15 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 

3.19.3 ʃʦʛʽʯʥʠʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ 

ʋ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʠʡ ʣʦʛʽʯʥʠʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ. ʈʦʙʦʪʘ 

ʜʘʪʯʠʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʽʜʨʘʭʫʥʢʫ ʫʩʧʽʰʥʠʭ ʧʝʨʝʤʠʢʘʥʴ ʧʨʠʚʦʜʫ. ʇʨʠ ʧʝʨʝʤʠʢʘʥʥʽ 

ʧʨʠʚʦʜʫ ʚ ʩʪʦʨʦʥʫ ʜʦʜʘʪʠ ʣʦʛʽʯʥʠʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʥʷ ʟʙʽʣʴʰʫʻ ʩʚʦʾ ʩʪʘʪʢʠ ʥʘ 

ʦʜʠʥʠʮʶ, ʧʨʠ ʧʝʨʝʤʠʢʘʥʥʽ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʠʪʠ - ʟʤʝʥʰʫʻ ʥʘ ʦʜʠʥʠʮʶ. ʋ ʢʨʘʡʥʽʭ 

ʧʦʣʦʞʝʥʥʷʭ ʧʨʠʚʦʜʫ ʈʇʅ ʧʦ ʬʘʢʪʫ ʟʘʤʠʢʘʥʥʷ ʢʽʥʮʝʚʠʢʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʢʦʨʠʛʫʚʘʥʥʷ ʣʦʛʽʯʥʦʛʦ ʜʘʪʯʠʢʘ. ʗʢʱʦ ʣʦʛʽʯʥʠʡ ʜʘʪʯʠʢ ʜʦʩʷʛʥʫʚ ʢʨʘʡʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʘʣʝ ʧʝʨʝʤʠʢʘʥʥʷ ʚ ʩʪʦʨʦʥʫ ʥʠʞʯʝ (ʚʠʱʝ) ʢʨʘʡʥʴʦʛʦ ʧʦʣʦʞʝʥʥʷ 

ʪʨʠʚʘʶʪʴ, ʪʦ ʜʘʪʯʠʢ ʥʝ ʟʤʽʥʶʻ ʩʚʦʻ ʟʥʘʯʝʥʥʷ. ʃʦʛʽʯʥʠʡ ʜʘʪʯʠʢ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ 

ʧʘʨʘʣʝʣʴʥʦ ʟ ʬʽʟʠʯʥʠʤ. 
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4 ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 
4.1 ʋʩʪʘʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʽ 2). 

 

ʊʘʙʣʠʮʷ 2 - ʋʩʪʘʚʢʠ 
 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʇʘʨʘʤʝʪʨ 

ʋʩʪʘʚʢʠ ʧʦ ʥʘʧʨʫʟʽ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ (85é145) ɺ, ʢʨʦʢ 1 ɺ 

ʋʩʪʘʚʢʠ ʧʦ ʟʦʥʽ ʥʝʯʫʪʣʠʚʦʩʪʽ (0é10) ɺ, ʢʨʦʢ 0,1 ɺ 

 

ʋʩʪʘʚʢʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʚʝʨʥʝʥʥʷ ʧʦ ʢʨʘʷʭ ʟʦʥʠ 
ɹʽʣʴʰʝ 0,99 (ʜʦʜʘʪʠ) 

ʄʝʥʰʝ 1,01 (ʟʤʝʥʰʠʪʠ) 

ʋʩʪʘʚʢʠ ʯʘʩʫ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ (10é360) ʩ, ʢʨʦʢ 1 ʩ 

ʋʩʪʘʚʢʠ ʯʘʩʫ ʧʦʚʪʦʨʥʦʾ ʢʦʤʘʥʜʠ (1é25) ʩ, ʢʨʦʢ 1 ʩ 

ʋʩʪʘʚʢʠ ʯʘʩʫ ʢʦʥʪʨʦʣʶ ʧʝʨʝʤʠʢʘʥʥʷ ʧʨʠʚʦʜʫ ʥʘ 

ʦʜʠʥ ʱʘʙʝʣʴ 

(1é25) ʩ, ʢʨʦʢ 1 ʩ 

 
4.2 ɸʚʪʦʤʘʪʠʢʘ 

 
ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʘʪʠʢʠ ʥʘʚʝʜʝʥʽ ʚ (ʊʘʙʣʠʮʷ 3). 

ʊʘʙʣʠʮʷ 3 - ʈʽʚʥʽ ʥʘʧʨʫʛ  ̔ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʢʠ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʇʘʨʘʤʝʪʨ 

ʈʽʚʝʥʴ ʥʘʧʨʫʛʠ ʧʨʠ ʙʣʦʢʫʚʘʥʥʽ ʨʝʛʫʣʷʪʦʨʘ ʱʦʜʦ ʟʥʠʞʝʥʥʷ 

ʥʘʧʨʫʛʠ 

(70é100) ɺ, 

ʢʨʦʢ 1 ɺ 

ʈʽʚʝʥʴ ʥʘʧʨʫʛʠ ʧʨʠ ʧʨʠʩʢʦʨʝʥʥʽ ʢʦʤʘʥʜʠ çɿʤʝʥʰʠʪʠè ʜʦ 5 ʩ ʽ 

ʙʣʦʢʫʚʘʥʥʷ ʢʦʤʘʥʜʠ çɼʦʜʘʪʠè ɦ ʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ 

ʥʘʧʨʫʛʠ ʜʦ ʚʝʣʠʯʠʥʠ 

 

(100é145) ɺ, 

ʢʨʦʢ 1 ɺ 

ʏʘʩ ʦʯʽʢʫʚʘʥʥʷ ʧʦʯʘʪʢʫ ʧʝʨʝʤʠʢʘʥʥʷ ̔  ʯʘʩ ʟʘʪʨʠʤʢʠ ʜʣʷ ʩʠʛʥʘʣʫ 

çʇʨʠʚʽʜ ʥʝ ʧʽʰʦʚè 
1,5 ̒  

ʏʘʩ ʢʦʥʪʨʦʣʶ ʧʘʫʟʠ ʤʽʞ ʧʝʨʝʤʠʢʘʥʥʷʤʠ ʜʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʭʦʜʫ 
t < ρȟυ ̒ 
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4.2.1 ʅʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ 

 
ʇʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʚ ʪʨʠʚʘʣʦʤʫ ʨʝʞʠʤʽ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʽʜ ʜʞʝʨʝʣʘ 

ʧʦʩʪʽʡʥʦʛʦ ʘʙʦ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʜʽʶʯʠʤ ʟʥʘʯʝʥʥʷʤ ʥʘʧʨʫʛʠ 80 ... 264 ɺ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʚ ʩʠʩʪʝʤʘʭ ʟ ʥʦʤʽʥʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ 110 ɺ Ñ 10% ʽ 220 ɺ Ñ 10%. 

ʇʨʠʩʪʨʽʡ ʩʪʽʡʢʠʡ ʜʦ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʫʛʠ (ʥʘ ʯʘʩ ʥʝ ʙʽʣʴʰʝ 5 

ʭʚʠʣʠʥ) ʜʦ 420 ɺ ʜʽʶʯʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʜʠʩʢʨʝʪʥʠʭ 

ʚʭʦʜʽʚ 264 ɺ ï  ʜʣʷ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 220 ɺ  ̔132 ɺ ï ʜʣʷ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 

110 ɺ. 

 

ɼʦʧʫʩʪʠʤʠʡ ʯʘʩ ʦʜʥʦʨʘʟʦʚʦʾ ʧʦʜʘʯʽ ʥʘʧʨʫʛʠ 420 ɺ ʜʽʶʯʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ 

ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ - ʥʝ ʙʽʣʴʰʝ 1 ʩʝʢʫʥʜʠ. ʂʦʝʬʽʮʽʻʥʪ ʛʘʨʤʦʥʽʢ - ʥʝ ʙʽʣʴʰʝ 12%. 

ʏʘʩ ʛʦʪʦʚʥʦʩʪʽ ʧʨʠʩʪʨʦʶ ʜʦ ʨʦʙʦʪʠ ʧʽʩʣʷ ʧʦʜʘʯʽ ʥʘʧʨʫʛʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʞʠʚʣʝʥʥʷ - ʥʝ ʙʽʣʴʰʝ 0,2 ʩ. ʇʨʠʩʪʨʽʡ ʟʙʝʨʽʛʘʻ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠ ʢʦʨʦʪʢʦʯʘʩʥʠʭ 

ʧʝʨʝʨʚʘʭ ʞʠʚʣʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ ʜʦ 0,5 ʩ. 

ʇʘʨʘʤʝʪʨʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʧʨʠʚʝʜʝʥʽ ʚ (ʊʘʙʣʠʮʷ 4). 

ʊʘʙʣʠʮʷ 4 - ʇʘʨʘʤʝʪʨʠ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʇʘʨʘʤʝʪʨ 

ʂʽʣʴʢʽʩʪʴ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ 
ʇôʷʪʴ 

(DI1éDI5/DI15) 

ʊʠʧ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʆʧʪʦïʨʦʟʚôʷʟʢʘ 

ɺʣʘʩʥʠʡ ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʥʝ ʙʽʣʴʰʝ 60 ʤʩ 

ɻʨʘʥʠʯʥʽ ʨʽʚʥʽ ʥʘʧʨʫʛʠ 

ʧʝʨʝʢʣʶʯʝʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ: 

ɿʤʽʥʥʘ ʥʘʧʨʫʛʘ, 

 

 
ʇʦʩʪʽʡʥʘ ʥʘʧʨʫʛʘ 

 

 

 
ç1è - ʚʠʱʝ 0,6U̎ ̏;̍ 

ç0è - ʥʠʞʯʝ 0,45U̎ ̏;̍ 

ç1è - ʚʠʱʝ 0,7U̎ ̏;̍ 

ç0è - ʥʠʞʯʝ 0,5U̎ ̏ ̍

 

 

 

20 



ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4 
 

ɺʝʣʠʯʠʥʘ ̔ ʤʧʫʣʴʩʫ ʩʪʨʫʤʫ ʧʨʠ 

ʚʢʣʶʯʝʥʥʽ 
20 ʤɸ 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ 

ʥʘʧʨʫʛʘ: 

ʜʣʷ U̎̏ ̍= 220 ɺ 

 

 
370 ɺ (ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ); 

264 ɺ (ʟʤʽʥʥʠʡ ʩʪʨʫʤ, ʜʽʶʯʝ 

ʟʥʘʯʝʥʥʷ) 

ʜʣʷ U̎̏ ̍= 110 ɺ 185 ɺ (ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ); 

132 ɺ (ʟʤʽʥʥʠʡ ʩʪʨʫʤ, ʜʽʶʯʝ 

ʟʥʘʯʝʥʥʷ) 

ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ 1,5 ɺʪ ʥʘ ʚʭʽʜ 

4.2.2 ɺʠʭʽʜʥʽ ʨʝʣʝ 
 

ʋ ʧʨʠʩʪʨʦʾ ʚʠʭʽʜʥʽ ʨʝʣʝ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʤʦʜʫʣʽ RL. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ 

ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 5). 

ʊʘʙʣʠʮʷ 5 - ʇʘʨʘʤʝʪʨʠ ʚʠʭʽʜʥʠʭ ʨʝʣʝ 

 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʇʘʨʘʤʝʪʨ 

ʂʽʣʴʢʽʩʪʴ ʚʠʭʽʜʥʠʭ ʨʝʣʝ 8 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʢʦʤʫʪʦʚʘʥʠʡ (ʧʽʢʦʚʠʡ) ʩʪʨʫʤ 15 ɸ 

ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʥʘ ʢʦʥʪʘʢʪʘʭ:  

ʟʤʽʥʥʝ 400 ɺ 

ʧʦʩʪʽʡʥʝ 250 ɺ 

ɼʦʚʛʦʪʨʠʚʘʣʘ ʩʪʨʫʤʦʚʠʡ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʪʘʢʪʫ 8 ɸ 

ʄʘʢʩʠʤʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʢʦʤʫʪʘʮʽʾ  

ʨʝʟʠʩʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

ʟʘ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ 8 ɸ/250 ɺ 

ʟʘ ʧʦʩʪʽʡʥʠʤ ʩʪʨʫʤʦʤ 8 ɸ/48 ɺ; 1 ɸ/50 ɺ; 

 0,4 ɸ/250 ɺ 

ɽʣʝʢʪʨʠʯʥʠʡ 
ʥʘʚʘʥʪʘʞʝʥʥʽ 

ɸʉ1 

ʨʝʩʫʨʩ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ 
ʥʝ ʤʝʥʰʝ 105 

ʄʝʭʘʥʽʯʥʠʡ ʨʝʩʫʨʩ, ʥʝ ʤʝʥʰʝ 2 ϼ 107 

ʊʠʧ ʢʦʥʪʘʢʪʫ KL1éKL2, KL3.1, 

KL4éKL7 

1 ʥʦʨʤʘʣʴʥʦ ʚʽʜʢʨʠʪʠʡ 

ʢʦʥʪʘʢʪ 

ʊʠʧ ʢʦʥʪʘʢʪʫ KL3.2, KL8 (ʨʝʣʝ ʥʝʩʧʨʘʚʥʦʩʪʽ) 
1 ʥʦʨʤʘʣʴʥʦ ʟʘʢʨʠʪʠʡ 

ʢʦʥʪʘʢʪ 
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4.2.3 ɺʠʤʽʨʶʚʘʣʴʥʽ ʢʦʣʘ ʩʪʨʫʤʫ ̔  ʥʘʧʨʫʛʠ 
 

ʇʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʣʘʥʮʶʛʽʚ ʩʪʨʫʤʫ ʽ ʣʘʥʮʶʛʽʚ ʥʘʧʨʫʛʠ ʥʘʚʝʜʝʥʽ 

ʥʠʞʯʝ ʫ ʚʪʦʨʠʥʥʠʭ ʦʜʠʥʠʮʷʭ. ɿʘʚʜʘʥʥʷ ʫʩʪʘʚʦʢ ʧʦ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʟʽ ʚʠʢʦʥʫʻʪʴʩʷ ʫ 

ʚʪʦʨʠʥʥʠʭ ʦʜʠʥʠʮʷʭ. ɺʽʜʦʙʨʘʞʝʥʥʷ ʚʠʤʽʨʶʚʘʥʠʭ ʟʥʘʯʝʥʴ ʩʪʨʫʤʽʚ  ̔ʥʘʧʨʫʛ ʥʘ 

ʽʥʜʠʢʘʪʦʨʽ ʧʨʠʩʪʨʦʶ ʚ ʧʦʯʘʪʢʦʚʦʤʫ ʩʪʘʥʽ ʽ ʚ ʧʨʦʛʨʘʤʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʪʦʨʠʥʥʠʭ 

ʘʙʦ ʚ ʧʝʨʚʠʥʥʠʭ ʦʜʠʥʠʮʷʭ (ʚʘʨʽʘʥʪ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʝʣʠʯʠʥ ʟʘʜʘʻʪʴʩʷ ʟ ʤʝʥʶ), ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʚʝʜʝʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ 

ʩʪʨʫʤʫ ̔  ʥʘʧʨʫʛʠ. 

ʇʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʭʦʜʽʚ ʧʦ ʩʪʨʫʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 6). 

ʊʘʙʣʠʮʷ 6 - ʇʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʭʦʜʽʚ ʧʦ ʩʪʨʫʤʫ 

 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

ʉʪʨʫʤ I1, I2 ʅʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ , Iʥʦʤ 5 ɸ 

 ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ 0,1é125,0 ɸ 

 ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚ ʜʽʘʧʘʟʦʥʽ:  

  

(0,1é0,3) ɸ, 
(0,3é1,3) ɸ, 
(1,3é12) ɸ, 

Ñ15 % 

Ñ5 % 

Ñ2 % 

 

ʊʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʢʽʣ ʩʪʨʫʤʫ 
80I̎̏ ̍ʚ ʪʝʯ. 1 ʩ; 
2I̎̏ ̍ï ʪʨʠʚʘʣʦ 

ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ 

ʩʪʨʫʤʽ 
ʥʝ ʙʽʣʴʰʝ 0,3 
ɺɸ/ʬʘʟʫ 

ʅʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ 50 ɻʮ 

 
ʇʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʭʦʜʽʚ ʧʦ ʥʘʧʨʫʟʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 7). 

ʊʘʙʣʠʮʷ 7 - ʇʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʭʦʜʽʚ ʧʦ ʥʘʧʨʫʟʽ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

ʅʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, Uʥʦʤ 100 B 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʥʘʧʨʫʛʠ U1, U2 1é150 ɺ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7 
 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ U1, U2 ʚ ʜʽʘʧʘʟʦʥʽ: 

(1,0é5) B 

(5,0é25) B 
(25é120) ɺ 

 
Ñ10 % 

Ñ5 % 

Ñ2 % 

ʊʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʢʽʣ ʥʘʧʨʫʛʠ 
2U̎̏ ̍ʚ ʪʝʯ. 2 ʩ; 

1,5U̎ ̏ ̍ï ʪʨʠʚʘʣʦ 

ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʽʣ ʥʝ ʙʽʣʴʰʝ 0,3 
ɺɸ/ʬʘʟʫ 

ʅʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ 50 ɻʮ 

 
4.2.4 ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

 

ʘ) ʈʦʙʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ - ʚʽʜ ʤʽʥʫʩ 40 ʜʦ +70 Á ʉ. 

ʙ) ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ - ʥʝ ʙʽʣʴʰʝ 98% ʧʨʠ 25 Á ʉ. 

ʚ) ʂʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ - ʋʍʃ3.1 ʧʦ ɻʆʉʊ 15150. 

ʛ) ɺʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʥʝ ʙʽʣʴʰʝ 2000 ʤ (ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ - ʚʽʜ 

550 ʜʦ 800 ʤʤ ʨʪ. ʩʪ.), ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ ʙʽʣʴʰʽʡ ʚʠʩʦʪʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʤʽʮʥʦʩʪʽ 

ʧʦʚʽʪʨʷʥʠʭ ʧʨʦʤʽʞʢʽʚ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʥʠʞʝʥʥʷ ʽʟʦʣʷʮʽʾ, ʟʛʽʜʥʦ ʟ ɻʆʉʊ 15150. 

ʜ) ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʝ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ 

ʩʪʨʫʤʦʧʨʦʚʽʜʥʦʛʦ ʧʠʣʫ, ʘʛʨʝʩʠʚʥʠʭ ʧʘʨʽʚ ̔  ʛʘʟʽʚ, ɦ ʦ ʨʫʡʥʫʶʪʴ ʽʟʦʣʷʮʽʶ ̔  ʤʝʪʘʣʠ. 

ʝ) ʄʽʩʮʝ ʫʩʪʘʥʦʚʢʠ ʧʦʚʠʥʥʝ ʙʫʪʠ ʟʘʭʠʱʝʥʝ ʚʽʜ ʧʦʧʘʜʘʥʥʷ ʙʨʠʟʦʢ, ʚʦʜʠ, 

ʤʘʩʝʣ, ʝʤʫʣʴʩʽʡ, ʘ ʪʘʢʦʞ ʚʽʜ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ. 

ʞ) ɺʽʙʨʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ  - ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ʜʦ 0,5g ʚ 

ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ 0,5 ... 100 ɻʮ. 

ʟ) ɹʘʛʘʪʦʨʘʟʦʚʽ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ ʚʽʜ 2 ʜʦ 20 ʤʩ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ 3g. 

ʽ) ʉʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʦʙʦʣʦʥʢʠ: 

ʢ) ʧʦ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ - IP54; 

ʣ) ʧʦ ʢʦʨʧʫʩʫ, ʢʨʽʤ ʟʦʚʥʽʰʥʽʭ ʟ'ʻʜʥʫʚʘʯʽʚ ̔  ʟʘʪʠʩʢʘʯʽʚ - IP40; 

ʤ) ʧʦ ʟʘʪʠʩʢʘʯʘʭ ʫ ʢʦʣʽ ʩʪʨʫʤʫ - IP00; 
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ʥ) ʧʦ ʟôʻʜʥʫʚʘʯʘʭ ʫ ̔ ʥʰʠʭ ʢʦʣʘʭ ï IP20. 
 

4.2.5 ʆʧʽʨ ʽʟʦʣʷʮʽʾ ʤʽʞ ʢʦʣʘʤʠ ʧʨʠʩʪʨʦʶ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʦʚʽʪʨʷ (20 Ñ 5) Á ʉ - 50 ʄʦʤ. ɽʣʝʢʪʨʠʯʥʘ ʽʟʦʣʷʮʽʷ ʤʽʞ ʢʦʣʘʤʠ ʧʨʠʩʪʨʦʶ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ (20 Ñ 5) Á ʉ, ʚʠʪʨʠʤʫʻ ʧʨʦʪʷʛʦʤ 1 ʭʚ ʜʽʶ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʧʨʘʢʪʠʯʥʦ ʩʠʥʫʩʦʾʜʘʣʴʥʦʾ ʬʦʨʤʠ ʯʘʩʪʦʪʦʶ (45é65) ɻʮ. 

ɻʨʫʧʠ ʢʦʥʪʘʢʪʽʚ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʽʟʦʣʷʮʽʾ ʚʠʨʦʙʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʘ (ʊʘʙʣʠʮʷ 8). 

ʊʘʙʣʠʮʷ 8 - ɻʨʫʧʠ ʢʦʥʪʘʢʪʽʚ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʽʟʦʣʷʮʽʾ ʧʨʠʩʪʨʦʾ 

ʂʦʣʘ, ɦ ʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʅʘʧʨʫʛʘ ʤʝʛʦʤʝʪʨʘ, ɺ 

ʘʥʘʣʦʛʦʚʽ - ʚʠʭʽʜʥʽ (ʚʠʭʽʜʥʽ ʨʝʣʝ) 2500 

ʘʥʘʣʦʛʦʚʽ - ʫʧʨʘʚʣʽʥʥʷ (ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ) 2500 

ʘʥʘʣʦʛʦʚʽ - ʢʦʣʦ ʞʠʚʣʝʥʥʷ 2500 

ʚʠʭʽʜʥʘ - ʫʧʨʘʚʣʽʥʥʷ (ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ) 2500 

ʚʠʭʽʜʥʘ - ʢʦʣʦ ʞʠʚʣʝʥʥʷ 2500 

ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʤʽʞ ʩʦʙʦʶ 2500 

ʜʠʩʢʨʝʪʥʽ ʚʠʭʦʜʠ ʤʽʞ ʩʦʙʦʶ 2500 

 

ʤʽʞ ʢʦʥʪʘʢʪʘʤʠ ʚʠʭʽʜʥʠʭ ʨʝʣʝ 
500 
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5 ʋʩʪʘʚʢʠ  ̔ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

 
 

ɺʠʙʽʨ ʫʩʪʘʚʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ̔ ʩʥʫʶʯʠʭ ʥʦʨʤ ̔  ʧʨʘʚʠʣ: 
 

5.1 ʅʘʧʨʫʛʘ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʚʠʙʠʨʘʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʨʽʚʥʷ 

ʥʘʧʨʫʛʠ, ʷʢʠʡ ʤʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʝʛʫʣʷʪʦʨ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʨʝʞʠʤʘʭ 

ʤʘʢʩʠʤʘʣʴʥʠʭ  ̔ ʤʽʥʽʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʦʧʫʩʪʠʤʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʫ 

ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

5.2 ʐʠʨʠʥʘ ʟʦʥʠ ʥʝʯʫʪʣʠʚʦʩʪʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʰʠʨʰʝ, ʥʽʞ ʚʝʣʠʯʠʥʘ 

ʥʘʧʨʫʛʠ ʦʜʥʦʤʫ ɦ ʘʙʣʽ ʨʝʛʫʣʶʚʘʥʥʷ ʈʇʅ. 

5.3 ɺʠʪʨʠʤʢʘ ʯʘʩʫ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʘʙʦ 

ʧʦʥʠʞʝʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʨʘʜʠʮʽʡ. ʉʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʝʣʠʢʘ ʚʠʪʨʠʤʢʘ ʯʘʩʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʟ 

ʈʇʅ ʽ ʝʢʦʥʦʤʠʪʴ ʡʦʛʦ ʨʝʩʫʨʩ. ɿʘʟʚʠʯʘʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʠʪʨʠʤʢʘ ʯʘʩʫ ʜʦʨʽʚʥʶʻ 

180é150 ʩ. 

5.4 ɺʠʪʨʠʤʢʘ ʯʘʩʫ ʢʦʥʪʨʦʣʶ ʧʝʨʝʤʠʢʘʥʥʷ ʧʨʠʚʦʜʫ ʧʦʚʠʥʥʘ ʟ ʟʘʧʘʩʦʤ 

ʧʝʨʝʢʨʠʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʦʧʝʨʘʮʽʾ ʧʝʨʝʤʠʢʘʥʥʷ ʧʨʠʚʦʜʫ ʥʘ 1 ʱʘʙʝʣʴ ʈʇʅ. ɿʘʟʚʠʯʘʡ 

ʜʣʷ ʮʴʦʛʦ ʜʦʩʪʘʪʥʴʦ 10 ʩ. 

5.5 ʋʩʪʘʚʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʚʝʜʝʥʽ ʨʘʥʽʰʝ, ʥʽʞ ʧʨʠʩʪʨʽʡ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʽ 

ʧʽʜʢʣʶʯʝʥʦ. ʗʢʱʦ ʧʨʠʩʪʨʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʧʨʘʮʶʶʯʦʤʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽ, ʪʦ 

ʫʩʪʘʚʢʠ ʙʘʞʘʥʦ ʟʤʽʥʶʚʘʪʠ, ʧʝʨʝʚʽʚʰʠ ʢʣʶʯ ʫʧʨʘʚʣʽʥʥʷ ʩʭʝʤʠ ʘʚʪʦʤʘʪʠʢʠ ʚ ʰʘʬʽ 

ʈʇʅ çɼʠʩʪʘʥʮʽʡʥʝè / çɸʚʪʦʤʘʪʠʯʥʝè ʚ ʧʦʣʦʞʝʥʥʷ çɼʠʩʪʘʥʮʽʡʥʝè. 

5.6 ɺʚʝʜʝʥʥʷ ʫʩʪʘʚʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ  ̔ ʜʠʩʧʣʝʷ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ. 
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5.7 ʌʫʥʢʮʽʾ ʢʥʦʧʦʢ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ: 

 

ʇʝʨʝʭʽʜ ʚ ʚʝʨʭʥʽʡ ʧʫʥʢʪ ʤʝʥʶ; 

ɿʙʽʣʴʰʠʪʠ ʚʝʣʠʯʠʥʫ ʫʩʪʘʚʢʠ ʘʙʦ ʥʦʤʝʨ ʦʧʮʽʾ. 

ʇʝʨʝʭʽʜ ʚ ʥʠʞʥʽʡ ʧʫʥʢʪ ʤʝʥʶ; 

ɿʤʝʥʰʠʪʠ ʚʝʣʠʯʠʥʫ ʫʩʪʘʚʢʠ ʘʙʦ ʥʦʤʝʨ ʦʧʮʽʾ. 
 

ʇʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʾ ʮʠʬʨʠ ʧʘʨʦʣʷ (ʚʣʽʚʦ ʘʙʦ ʚʧʨʘʚʦ). 

 ɿʘʧʠʩ ʫʩʪʘʚʦʢ ʘʙʦ ʧʘʨʘʤʝʪʨʽʚ 

ʈʝʜʘʛʫʚʘʥʥʷ, ʩʢʠʜʘʥʥʷ ʫʩʪʘʚʦʢ ʘʙʦ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʭʽʜ ʟ 

ʧʽʜʨʦʟʜʽʣʽʚ ʤʝʥʶ ʽ ʢʚʠʪʫʚʘʥʥʷ. ɼʣʷ ʢʚʠʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʫʪʨʠʤʫʚʘʪʠ ʮ  ʁʢʥʦʧʢʫ ʧʨʦʪʷʛʦʤ 5 ʩ. 

ç+è (ɼʦʜʘʪʠ) ʢʥʦʧʢʘ ʧʨʘʮʶʻ ʪʽʣʴʢʠ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 

ʨʝʞʠʤʽ 

ç-è (ʟʤʝʥʰʠʪʠ) ʢʥʦʧʢʘ ʧʨʘʮʶʻ ʪʽʣʴʢʠ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 

ʨʝʞʠʤʽ 

5.8 ʋʩʪʘʥʦʚʢʘ ʫʩʪʘʚʦʢ 
 

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ (ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʫ) ʧʦʩʪʽʡʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʥʘʧʨʫʛʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʭʝʤʫ ʤʝʥʶ  ̔ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʽ ʨʝʣʝ, ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪ ʤʝʥʶ, 

 

ʷʢʠʡ ʙʫʜʝ ʟʤʽʥʝʥʠʡ. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ:  

ʇʨʠʤʽʪʢʘ: ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʦʪʠʨʠʟʥʘʯʥʠʡ ʧʘʨʦʣʴ (ʮʠʬʨʠ 0-9). ɹʝʟ ʚʚʝʜʝʥʥʷ ʧʘʨʦʣʷ 

ʧʫʥʢʪ ʤʝʥʶ çʅʘʣʘʰʪʫʚʘʥʥʷè ʥʝ ʜʦʩʪʫʧʥʠʡ. 

ʇʨʠ ʩʧʨʦʙʽ ʫʚʽʡʪʠ ʚ ʤʝʥʶ çʅʘʣʘʰʪʫʚʘʥʥʷè ʽʥʜʠʢʘʪʦʨ ʧʦʢʘʞʝ çɺʚʝʜʽʪʴ 

ʧʘʨʦʣʴè  ̔ ç0000è ʟ ʤʠʛʦʪʣʠʚʠʤ ʢʫʨʩʦʨʦʤ ʫ ʜʨʫʛʦʤʫ ʨʷʜʢʫ. ʊʝʧʝʨ ʚʚʝʜʽʪʴ 

ʧʨʘʚʠʣʴʥʠʡ ʧʘʨʦʣʴ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4-ʭ ʟʥʘʢʽʚ (ʮʠʬʨʠ 0-9), ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ 

ʽ ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʥʦʧʢʫ , ʱʦʙ ʧʝʨʝʡʪʠ ʥʘ ʪʨʝʪʶ ʮʠʬʨʫ ʧʘʨʦʣʷ ʽ ʧʦʪʽʤ 

ʧʦʚʪʦʨʽʪʴ ʦʧʠʩʘʥʫ ʧʨʦʮʝʜʫʨʫ ʜʣʷ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʟʥʘʢʽʚ ʧʘʨʦʣʷ. ʅʘʪʠʩʥʽʪʴ         . 

ʊʝʧʝʨ ʧʫʥʢʪ ʤʝʥʶ çʅʘʣʘʰʪʫʚʘʥʥʷè ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʽ ʧʝʨʝʛʣʷʜʫ. 

ɺʚʦʜʴʪʝ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʦʢ  ̔ʧʘʨʘʤʝʪʨʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʦʛʦ ʧʦʨʷʜʢʫ. 
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ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʦʚʥʽʩʪʶ ʚʚʝʣʠ ʟʥʘʯʝʥʥʷ ʦʙʨʘʥʦʾ ʫʩʪʘʚʢʠ, ʥʘʪʠʩʥʽʪʴ  

ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʚʝʜʝʥʥʷ. ʇʝʨʝʡʜʽʪʴ ʚ ʥʘʩʪʫʧʥʠʡ ʧʫʥʢʪ ʤʝʥʶ, ʷʢʠʡ ʙʫʜʝ 

ʟʤʽʥʝʥʠʡ,  ̔ʧʦʚʪʦʨʽʪʴ ʦʧʝʨʘʮʽʾ, ʦʧʠʩʘʥʽ ʚʠʱʝ. 

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʦʣʴ ç0000è. ɼʣʷ ʟʘʭʠʩʪʫ ʜʦʩʪʫʧʫ ʜʦ ʟʤʽʥʠ 

ʫʩʪʘʚʦʢ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʤʽʥʠʪʠ ʧʘʨʦʣʴ. 

5.9 ɿʤʽʥʘ ʧʘʨʦʣʶ 

 
ɺʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ çʅʦʚʠʡ ʧʘʨʦʣʴè ̔  ʥʘʪʠʩʥʽʪʴ        .         

ɿôʷʚʠʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ: çʅʦʚʠʡ ʧʘʨʦʣʴè, ʘ ʫ ʜʨʫʛʦʤʫ ʨʷʜʢʫ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʦ 

ʧʦʪʦʯʥʠʡ ʧʘʨʦʣʴ.  

ɺʚʝʜʽʪʴ ʯʝʪʚʝʨʪʫ ʮʠʬʨʫ ʧʘʨʦʣʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ  ̔ . ʅʘʪʠʩʥʽʪʴ , 

ʱʦʙ ʧʝʨʝʡʪʠ ʜʦ ʪʨʝʪʴʦʾ ʮʠʬʨʠ ʧʘʨʦʣʷ, ʚʝʜʽʪʴ ʪʨʝʪʶ ʮʠʬʨʫ ʧʘʨʦʣʷ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʦʚʪʦʨʽʪʴ ʦʧʝʨʘʮʽʶ ʟ ʜʨʫʛʦʾ ̔  ʧʝʨʰʦʾ ʮʠʬʨʦʶ ʧʘʨʦʣʷ. ʅʘʪʠʩʥʽʪʴ       . 

ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʧʘʨʦʣʴ ʙʫʜʝ ʚʚʝʜʝʥʠʡ ̔  ʟʙʝʨʝʞʝʥʠʡ. 
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6 ʆʧʠʩ ʢʦʥʩʪʨʫʢʮʽʾ 

 
ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʧʨʠʩʪʨʽʡ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʩʪʘʣʝʚʦʛʦ ʢʦʨʧʫʩʥʦʛʦ ʙʣʦʢʫ 

(ʢʘʩʝʪʠ), ʱʦ ʤʘʻ ʧʝʨʝʜʥʶ ʧʘʥʝʣʴ (ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ), ʧʽʜʩʪʘʚʘ ʪʘ ʢʦʞʫʭ. 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʽ ʥʘ ʤʘʣʶʥʢʘʭ 14 - 15 (ʩʪʦʨ. 53 - 54) 

ʋ ʢʦʨʧʫʩʥʦʤʫ ʙʣʦʮʽ ʨʦʟʪʘʰʦʚʘʥʽ ʤʦʜʫʣʽ, ʷʢʽ ʣʝʛʢʦ ʟʥʽʤʘʶʪʴʩʷ. ʄʦʜʫʣʽ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʧʨʷʤʥʠʭ ʽ ʦʙ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʨʫʢʦʚʘʥʦʾ ʢʨʦʩ ʧʣʘʪʠ. ʋʩʪʘʥʦʚʢʘ  ̔ʧʝʨʝʤʽʱʝʥʥʷ ʤʦʜʫʣʽʚ ʧʦ ʥʘʧʨʷʤʥʠʭ ʜʦʟʚʦʣʷʻ, 

ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʨʫʯʥʦ ʟôʻʜʥʫʚʘʪʠ (ʨʦʟôʻʜʥʫʚʘʪʠ) ʾʭʥʽ ʨʦʟôʻʤʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʨʦʟôʻʤʘʤʠ ʢʨʦʩ ʧʣʘʪʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʢʦʞʝʥ ʤʦʜʫʣʴ ʷʚʣʷʻ ʩʦʙʦʶ ʜʨʫʢʦʚʘʥʫ ʧʣʘʪʫ ʟ 

ʝʣʝʢʪʨʦʥʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʱʦ ʢʨʽʧʠʪʴʩʷ ʜʦ ʤʝʪʘʣʝʚʦʾ ʧʣʘʥʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʢʨʽʧʠʣʴʥʠʭ ʜʝʪʘʣʝʡ. ʌʽʢʩʘʮʽʷ ʤʦʜʫʣʽʚ ʟ ʢʦʨʧʫʩʥʠʤ ʙʣʦʢʦʤ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʽʧʠʣʴʥʠʭ ʛʚʠʥʪʽʚ ʄ2,5. 

ɺʩʽ ʝʣʝʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʩʪʨʦʻʤ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ. ʅʘ 

ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʢʥʦ ʽʥʜʠʢʘʪʦʨʘ, ʢʥʦʧʢʠ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʠʩʪʨʦʻʤ, ʽʥʜʠʢʘʮʽʷ, ʘ ʪʘʢʦʞ ʚʽʢʥʦ miniUSB ʨʦʟ'ʻʤʫ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 

ʢʦʤʧ'ʶʪʝʨʘ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʝʨʝʜʥʴʦʾ (ʣʠʮʴʦʚʽʡ) ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʠʡ ʥʘ     

(ʈʠʩ.8). 

ɿʦʚʥʽʰʥʽ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟ'ʻʤʽʚ ʽ 

ʢʣʝʤʥʠʭ ʟ'ʻʜʥʫʚʘʯʽʚ çʧʽʜ ʛʚʠʥʪè (ʢʣʝʤʥʠʢʽʚ), ʨʦʟʪʘʰʦʚʘʥʠʭ ʟ ʪʠʣʴʥʦʛʦ ʙʦʢʫ 

ʢʦʨʧʫʩʥʦʛʦ ʙʣʦʢʫ. 

ɺʩʽ ʚʭʽʜʥʽ (ʚʠʭʽʜʥʽ) ʟʦʚʥʽʰʥʽ ʨʦʟ'ʻʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʤʦʜʫʣʽʚ, ʘ ʪʘʢʦʞ 

ʢʣʝʤʥʠʢʠ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʝ ʤʘʨʢʫʚʘʥʥʷ. 

ʉʢʣʘʜ ʧʨʠʩʪʨʦʶ (ʚʠʜ ʟ ʙʦʢʫ ʨʦʟ'ʻʤʽʚ) ʧʦʢʘʟʘʥʠʡ ʥʘ (ʈʠʩ. 9). 
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ʈʠʩ. 8 ï ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʝʨʝʜʥʴʦʾ (ʣʠʮʴʦʚʦʾ) ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ 

 

1 ï ʚʽʢʥʦ ʽʥʜʠʢʘʪʦʨʘ; 

2 ï ʚʽʢʥʦ ʨʦʟôʻʤʫ miniUSB; 

3 ï ʩʚʽʪʣʦʜʽʦʜʥʽ ̔ ʥʜʠʢʘʪʦʨʠ; 

4 ï ʢʥʦʧʢʠ ʫʧʨʘʚʣʽʥʥʷ çɺʃɯɺʆè, çɺʇʈɸɺʆè, çɺɻʆʈʋè, çɺʅʀɿè; 

5  ï ʢʥʦʧʢʘ çɺɺɽɼɽʅʅʗè; 

6  ï ʢʥʦʧʢʘ ç+è (ʜʦʜʘʪʠ); 

7  ï ʢʥʦʧʢʘ çʉʂʀɼɸʅʅʗè;  

8  ï ʢʥʦʧʢʘ çïè (ʟʤʝʥʰʠʪʠ); 

9  ï ʥ̔ʜʠʢʘʮʽʷ ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʴ ʧʨʠʚʦʜʫ ʈʇʅ; 

10 ï ʥ̔ʜʠʢʘʮʽʷ ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʴ ʧʨʠʚʦʜʫ ʈʇʅ; 

11 ï ʚʽʢʥʘ ʟ ʥʘʡʤʝʥʫʚʘʥʥʷʤʠ ʬʫʥʢʮʽʡ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʩʚʽʪʣʦʜʽʦʜʥʦʶ ʽʥʜʠʢʘʮʽʻʶ. 
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7 ʃʽʥʽʾ ʟʚôʷʟʢʫ 

 
ʇʨʠʩʪʨʽʡ ʤʘʻ ʜʚʘ ʥʝʟʘʣʝʞʥʽ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ ʟ ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ: 

miniUSB ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ; 

RS-485 ʥʘ ʟʘʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʩʪʨʦʶ. 

ʈʦʟ'ʻʤ miniUSB ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʫʩʢʦʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʽ ʜʦʟʚʦʣʷʻ ʪʠʤʯʘʩʦʚʦ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ ʟʘ 

ʧʨʠʥʮʠʧʦʤ çʪʦʯʢʘ-ʪʦʯʢʘè. ʇʨʠ ʨʦʙʦʪʽ ʧʦ miniUSB ʧʨʠʩʪʨʽʡ ʟʘʚʞʜʠ ʧʨʘʮʶʻ ʟ 

ʧʝʨʰʦʶ ʘʜʨʝʩʦʶ ʽ ʥʘ ʰʚʠʜʢʦʩʪʽ 19200 ʙʦʜ. 

ʇʘʨʘʤʝʪʨʠ ʤʝʨʝʞʽ ʧʨʠ ʨʦʙʦʪʽ ʧʦ RS-485 ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʟ ʤʝʥʶ. 

ɺʩʽ ʽʥʪʝʨʬʝʡʩʠ ʟʚ'ʷʟʢʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʜʦʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ ʧʦ ʣʽʥʽʾ 

ʟʚ'ʷʟʢʫ, ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʦʜʥʦʯʘʩʥʦ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʧʝʨʝʜʘʯʽ. 

ɯʥʪʝʨʬʝʡʩʠ ʟʚ'ʷʟʢʫ ʧʨʘʮʶʶʪʴ ʧʦ ʧʨʦʪʦʢʦʣʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ Modbus-RTU, ̫ ʢʠʡ 

 ̒ ʩʪʘʥʜʘʨʪʥʠʤ  ̔ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʨʦʟʨʦʙʥʠʢʘʤʠ  ̔ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʇʘʨʘʤʝʪʨʠ ʽʥʪʝʨʬʝʡʩʫ ʧʨʠʩʪʨʦʶ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ (ʊʘʙʣʠʮʷ 9). 

ʊʘʙʣʠʮʷ 9 - ʇʘʨʘʤʝʪʨʠ ̔ ʥʪʝʨʬʝʡʩʫ ʧʨʠʩʪʨʦʶ 

 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʇʘʨʘʤʝʪʨʠ RSï485 ʇʘʨʘʤʝʪʨʠ USB 

 

 
ʊʠʧ 

ʇʦʨʪ ʥʘ ʟʘʜʥʽʡ ʧʘʥʝʣʽ ʨʝʣʝ, 

ʚʠʪʘ ʧʘʨʘ 

ʇʦʨʪ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ 

ʨʝʣʝ, ʩʪʘʥʜʘʨʪʥʠʡ ʢʘʙʝʣʴ 

 

ɯʟʦʣʴʦʚʘʥʘ, ʧʦʣʫʜʫʧʣʝʢʩ 
 

ɯʟʦʣʴʦʚʘʥʘ, ʧʦʣʫʜʫʧʣʝʢʩ 

ʇʨʦʪʦʢʦʣ ModbusïRTU ModbusïRTU 

 

ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 
1200 ï 115200 ʙʦʜ 

(ʧʨʦʛʨʘʤʫʻʪʴʩʷ) 

 

19 200 ʙʦʜ 

ɸʜʨʝʩʘ ʚ ʤʝʨʝʞʽ 1 ï 247 1 

ɹʽʪ ʧʘʨʥʦʩʪʽ parity none (ʥʽ) parity none (ʥʽ) 

ʉʪʦʧ ʙʽʪ 1 ʙʽʪ 1 ʙʽʪ 
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ɯʥʪʝʨʬʝʡʩ RS-485 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʣʦʢʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʤʝʨʝʞʽ ̔  ʜʦʧʫʩʢʘʻ ʚʢʣʶʯʝʥʥʷ ʚ ʦʜʥʫ ʤʝʨʝʞʫ ʜʦ 32 ʧʨʠʩʪʨʦʾʚ. ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʩʭʝʤʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʨʠʚʝʜʝʥʘ ʥʘ (ʈʠʩ. 10). ʄʦʥʪʘʞ ʤʝʨʝʞʽ ʧʦʚʠʥʝʥ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʠʪʦʶ ʧʘʨʦʶ ʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʝʢʨʘʥʘ ʜʦ ʪʦʯʢʠ çʉè ʽʥʪʝʨʬʝʡʩʫ ʽ ʡʦʛʦ 

ʟʘʟʝʤʣʝʥʥʷʤ ʚ ʦʜʥʽʡ ʪʦʯʮʽ (ʟʘʟʚʠʯʘʡ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʧʨʠʩʪʨʦʾ ʤʝʨʝʞʽ). ʃʽʥʽʷ ʟʚ'ʷʟʢʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʝʨʝʞʽ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʦʛʦʜʞʫʶʯʽ ʨʝʟʠʩʪʦʨʠ 120 ʆʤ (1 ɺʪ) ʚ ʾʾ 

ʧʦʯʘʪʢʫ ʽ ʢʽʥʮʽ. ʊʘʢʠʡ ʨʝʟʠʩʪʦʨ ʥʘ ʧʦʯʘʪʢʫ ʣʽʥʽʾ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʽ, 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʘʧʘʨʘʪʫʨʠ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ (ʪʽʣʴʢʠ ʷʢʱʦ 

ʚʽʥ ʚʽʜʩʫʪʥʽʡ ʚ ʩʢʣʘʜʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʘʧʘʨʘʪʫʨʠ). ɺ ʢʽʥʮʽ ʣʽʥʽʾ (ʥʘ ʦʩʪʘʥʥʴʦʤʫ 

ʧʨʠʩʪʨʦʾ) ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʨʝʟʠʩʪʦʨʘ ʜʦʩʠʪʴ ʚʠʢʦʥʘʪʠ ʧʝʨʝʤʠʯʢʫ ʤʽʞ ʣʘʥʮʶʛʘʤʠ 

R ʽ ɸ ʧʨʠʩʪʨʦʾ (ʚʠʩʥʦʚʢʠ 1 ʽ 2 ʙʣʦʢʠ AI-B4) - ʥʝʦʙʭʽʜʥʠʡ ʨʝʟʠʩʪʦʨ ʻ ʚʩʝʨʝʜʠʥʽ 

ʧʨʠʩʪʨʦʶ. 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 10 ï ʆʨʛʘʥʽʟʘʮʽʷ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ 
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8 ɿʘʭʦʜʠ ʙʝʟʧʝʢʠ 

 
 

8.1 ɿʘ ʩʧʦʩʦʙʦʤ ʟʘʭʠʩʪʫ ʣʶʜʠʥʠ ʚʽʜ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ 

ʧʨʠʩʪʨʦʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʘʩʫ ʆ1 ʧʦ ɻʆʉʊ 12.2.007.0-75. 

8.2 ʂʦʨʧʫʩ ʧʨʠʩʪʨʦʶ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʜʽʡʥʦ ʟʘʟʝʤʣʝʥʠʡ. 
 

8.3 ʇʨʠʩʪʨʦʾ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʟʘʟʝʤʣʝʥʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ. 
 

8.4 ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ, ʚʽʜ'ʻʜʥʘʚʰʠ ʡʦʛʦ 

ʚʽʜ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʭʦʜʽʚ ʥʘʧʨʫʛʠ ʽ ʩʪʨʫʤʫ, ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ. 

8.5 ɿʤʽʥʘ ʩʭʝʤʠ ʧʽʜʢʣʶʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʠ ʚʽʜʢʣʶʯʝʥʠʭ 

ʜʞʝʨʝʣʘʭ ʚʭʽʜʥʦʛʦ ʩʪʨʫʤʫ ̔  ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ. 
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9 ʇʨʘʚʠʣʘ ʟʙʝʨʽʛʘʥʥʷ  ̔ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 
 

9.1 ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʪʘʨʽ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʟʜʽʡʩʥʶʚʘʪʠ ʙʫʜʴ-ʷʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʟʘʭʠʩʪʫ ʚʽʜ ʜʦʱʫ ʽ ʩʥʽʛʫ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ: 

-  ʧʨʷʤʽ ʧʝʨʝʚʝʟʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 1000 ʢʤ ʧʦ ʜʦʨʦʛʘʭ 

ʟ ʘʩʬʘʣʴʪʦʚʠʤ ʽ ʙʝʪʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ (ʜʦʨʦʛʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ) ʙʝʟ ʦʙʤʝʞʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʘʙʦ ʟʽ ʰʚʠʜʢʽʩʪʶ ʜʦ 40 ʢʤ / ʛʦʜ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 250 ʢʤ ʧʦ ʢʘʤ'ʷʥʠʭ ʽ 

ˇʨʫʥʪʦʚʠʭ ʜʦʨʦʛʘʭ (ʜʦʨʦʛʠ ʜʨʫʛʦʾ  ̔ʪʨʝʪʴʦʾ ʢʘʪʝʛʦʨʽʾ); 

-  ʟʤʽʰʘʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʟʘʣʽʟʥʠʯʥʠʤ, ʧʦʚʽʪʨʷʥʠʤ (ʚ ʦʧʘʣʶʚʘʥʠʭ ʛʝʨʤʝʪʠʟʦʚʘʥʠʭ 

ʚʽʜʩʽʢʘʭ), ʨʽʯʢʦʚʠʤ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, ʚ ʧʦʻʜʥʘʥʥʽ ʾʭ ʤʽʞ ʩʦʙʦʶ ʽ ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʤʦʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ; 

- ʚʠʜʠ ʚʽʜʧʨʘʚʣʝʥʴ ʧʨʠ ʟʘʣʽʟʥʠʯʥʠʭ ʧʝʨʝʚʝʟʝʥʥʷʭ - ʜʨʽʙʥʽ ʤʘʣʦʪʦʥʥʘʞʥʽ, 

ʩʝʨʝʜʥʴʦʪʦʥʘʞʥʽ; 

- ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʫ ʟʘʧʘʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ - ʟʘ ʢʨʝʩʣʝʥʥʷʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ- 

ʚʠʨʦʙʥʠʢʘ; 

-  ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʨʘʚʠʣʘ, ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʜʽʶʯʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ. 

9.2 ʋʤʦʚʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤ: 
 

-  ʟʘ ʜʽʻʶ ʤʝʭʘʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ - ʛʨʫʧʽ ʉ ʟʛʽʜʥʦ ʟ ɻʆʉʊ 23216 - 78; 

-  ʟʘ ʜʽʻʶ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ - ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ 5 ʟʛʽʜʥʦ ʟ ɻʆʉʊ 15150 - 69. 

9.3 ʋʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ 1 

ɻʆʉʊ 15150-69. ʇʨʠʩʪʨʦʾ ʩʣʽʜ ʟʙʝʨʽʛʘʪʠ ʚ ʩʢʣʘʜʘʭ ʚʠʛʦʪʦʚʣʶʚʘʯʘ (ʩʧʦʞʠʚʘʯʘ) ʥʘ 

ʩʪʝʣʘʞʘʭ ʚ ʩʧʦʞʠʚʯʽʡ ʪʘʨʽ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʟʙʝʨʽʛʘʥʥʷ ʚ ʩʢʣʘʜʘʭ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʪʘʨʽ. 

ʇʨʠ ʮʴʦʤʫ ʪʘʨʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʯʠʱʝʥʘ ʚʽʜ ʧʠʣʫ ʽ ʙʨʫʜʫ. ʈʦʟʤʽʱʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʚ 

ʩʢʣʘʜʘʭ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ ʚʽʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʜʦʩʪʫʧ ʜʦ ʥʠʭ. ɺʽʜʩʪʘʥʴ 

ʤʽʞ ʩʪʽʥʘʤʠ, ʧʽʜʣʦʛʦʶ ʩʢʣʘʜʫ ʽ ʧʨʠʩʪʨʦʻʤ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ, ʥʽʞ 100 ʤʤ. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʦʧʘʣʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʩʢʣʘʜʽʚ ʽ ʧʨʠʩʪʨʦʻʤ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ 

ʤʝʥʰʝ, ʥʽʞ 0,5 ʤ. 
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10 ʅʘʣʘʜʢʘ ʧʨʠʩʪʨʦʶ 

 

ʅʘʣʘʜʢʘ  ̔ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʛʘʣʴʥʠʭ ʧʨʘʚʠʣ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʈɿɸ ʪʘ ʚʠʤʦʛ ʮʽʻʾ 

ʽʥʩʪʨʫʢʮʽʾ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʝʨʝʚʽʨʢʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ ʧʨʠʩʪʨʦʶ 

ʪʘ ʧʝʨʝʩʚʽʜʯʠʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʡʦʛʦ ʪʝʭʥʽʯʥʠʭ ʜʘʥʠʭ ʟʘʤʦʚʣʝʥʠʤ. 

10.1 ʇʨʦʚʝʩʪʠ ʚʚʝʜʝʥʥʷ ʟʘʜʘʥʠʭ ʫʩʪʘʚʦʢ ʥʘ ʨʝʣʝ. ʇʦʨʷʜʦʢ ʚʠʙʦʨʫ ̔  ʚʚʝʜʝʥʥʷ 

ʫʩʪʘʚʦʢ ʚʢʘʟʘʥʦ ʚ ʨʦʟʜʽʣʽ 5, ʘ ʩʪʨʫʢʪʫʨʘ ʤʝʥʶ ʚ ʜʦʜʘʪʢʫ ɹ. 

10.2 ʇʝʨʝʚʽʨʢʘ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ ʤʽʞ ʣʘʥʮʶʛʘʤʠ ʧʨʠʩʪʨʦʶ. ʇʨʦʚʝʩʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ̔ ʟʦʣʷʮʽʾ ʟʛʽʜʥʦ ʟ ʪʘʙʣʠʮʝʶ 7. 

10.3 ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʣʦʛʽʢʠ ʧʨʠʩʪʨʦʶ. 

10.3.1 ʇʝʨʝʚʽʨʠʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʫ ʚʩʽʭ ʨʝʞʠʤʘʭ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʪʝʥʜʫ, ʱʦ ʽʤʽʪʫʻ ʨʦʙʦʪʫ 

ʧʨʠʚʦʜʫ ʈʇʅ. ʇʨʠʢʣʘʜ ʩʭʝʤʠ ʧʝʨʝʚʽʨʦʯʥʦʛʦ ʩʪʝʥʜʫ ʥʘʚʝʜʝʥʦ ʥʘ (ʈʠʩ. 11). 
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ʈʠʩ. 11 ï ʇʨʠʢʣʘʜ ʩʭʝʤʠ ʧʝʨʝʚʽʨʦʯʥʦʛʦ ʩʪʝʥʜʫ 

 
ʇʦʷʩʥʝʥʥʷ ʜʦ ʩʭʝʤʠ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ: 

ʘ) ɼʣʷ ʢʦʥʪʨʦʣʶ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʧʨʠʩʪʨʦʶ ʜʦ ʥʠʭ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ̔ ʥʜʠʢʘʪʦʨʥʽ ʣʘʤʧʠ; 

ʙ) ʅʘʧʨʫʛʘ ʥʘ ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ DI1, DI3, DI4, DI5 ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʪʫʤʙʣʝʨʠ, 

ʱʦ ʽʤʽʪʫʶʪʴ ʨʦʙʦʪʫ ʈʇʅ ʽ ʩʠʛʥʘʣʽʚ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʫʚʘʥʴ; 

ʚ) ʊʫʤʙʣʝʨʠ ʊ6  ̔ ʊ7 ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʽʤʽʪʘʮʽʾ ʥʝʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʈʇʅ 

(ʙʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜ, ʧʨʠʚʽʜ ʥʝ ʧʽʰʦʚ); 

ʛ) ʅʘʧʨʫʛʘ ʥʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2 ʧʦʜʘʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ. ʇʨʠ ʟʘʤʠʢʘʥʥʽ 

ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʧʨʠʩʪʨʦʶ (ʂL1 ʘʙʦ ʂL2) ʟʘʛʦʨʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ ̔  

ʧʘʨʘʣʝʣʴʥʦ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʤʽʞʥʝ ʨʝʣʝ ʈʇ1 ʽ 

ʈʇ2. ʉʭʝʤʘ ʞʠʚʣʝʥʥʷ ʨʝʣʝ ʈʇ1 ʽ ʈʇ2 ʟ̔ ʩʘʤʦʧʽʜʭʦʧʣʝʥʥʷʤ ʚʽʜ ʩʚʦʛʦ ʥʦʨʤʘʣʴʥʦ 

ʨʦʟʽʤʢʥʫʪʦʛʦ ʨʝʣʝ KL1.ʈʇ1 (KL1.ʈʇ2).  
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ɼʨʫʛʠʡ ʥʦʨʤʘʣʴʥʦ ʨʦʟʽʤʢʥʫʪʠʡ ʢʦʥʪʘʢʪ KL2.ʈʇ1 (KL2.ʈʇ1) ʧʘʨʘʣʝʣʴʥʦ 

ʧʦʜʘʻ ʞʠʚʣʝʥʥʷ ʥʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2  ̔ʥʘ ʨʝʣʝ ʯʘʩʫ ʂʊ (ʚʽʜʣʽʢ ʯʘʩʫ ʧʦʯʠʥʘʻʪʴʩʷ 

ʚʽʜ ʤʦʤʝʥʪʫ ʧʦʜʘʯʽ ʞʠʚʣʝʥʥʷ, ʫʩʪʘʚʢʘ ʨʝʣʝ ʯʘʩʫ ʂʊ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʯʘʩʫ ʭʦʜʫ 

ʦʜʥʦʛʦ ʢʨʦʢʫ ʧʝʨʝʤʠʢʘʥʥʷ). ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʯʘʩʫ ʨʝʣʝ ʯʘʩʫ ʂʊ ʨʦʟʤʠʢʘʻ ʩʚʽʡ 

ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʠʡ ʢʦʥʪʘʢʪ KL1.ʂʊ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʥʽʤʘʻ ʥʘʧʨʫʛʫ ʟ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ; 

ʜ) ʈʝʣʝ ʯʘʩʫ ʂʊ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ̔ ʤʽʪʘʮʽʾ ʧʝʨʝʤʠʢʘʥʥʷ ʧʨʠʚʦʜʫ ʥʘ ʦʜʠʥ ɦ ʘʙʝʣʴ. 

ʈʝʣʝ ʧʨʘʮʶʻ ʟ ʟʘʪʨʠʤʢʦʶ ʥʘ ʚʢʣʶʯʝʥʥʷ. ʋʩʪʘʚʢʘ ʟʘ ʯʘʩʦʤ ʂʊ 9 ʩ; ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʧʝʨʝʚʽʨʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʩʪʘʚʠʪʠ ʢʦʥʪʨʦʣʴʥʽ (ʟʘʚʦʜʩʴʢʽ) 

ʫʩʪʘʚʢʠ, ʟʘʟʥʘʯʝʥʽ ʚ (ʊʘʙʣʠʮʷ 10). 

ʊʘʙʣʠʮʷ 10 - ʂʦʥʪʨʦʣʴʥʽ ʫʩʪʘʚʢʠ 

 

 ̄
ɻʨʫʧʘ 

ʋʩʪʘʚʦʢ 

  
 ̄
ɻʨʫʧʘ 

ʫʩʪʘʚʦʢ 

  

1 1 ˗̓  ̑ʊʅ 1 18 2 U0 100 ɺ 

2 1 U0 100 ɺ 19 2 ɿʦʥʘ ʥʝʯʫʪʣʠʚ. 10 ɺ 

3 1 ɿʦʥʘ ʥʝʯʫʪʣʠʚ. 10 ɺ 20 2 ˟̒ ̑́̂ 10 ʩ 

4 1 ˟̒ ̑́̂ 10 ʩ 21 2 ˟̐ ̟̘̠̆̑̆̋̌̆̎̉ 10 ʩ 

5 1 ˟̐ ̟̘̠̆̑̆̋̌̆̎̉ 10 ʩ 22 2 ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ 5 ɸ 

6 1 ʅʦʤʽʥʘʣʴʥʠʡ 

ʩʪʨʫʤ 
5 ɸ 23 2 ʂʪʨ ʊʊ 1 

 

7 
 

1 
 

ʊʊ 
 

1 
 

24 
 

2 
ʉʪʨʫʤʦʚʘ 

ʢʦʤʧʝʥʩʘʮʽʷ 

 

çI2è 

 

8 
 

1 
ʉʪʨʫʤʦʚʘ 

ʢʦʤʧʝʥʩʘʮʽʷ 

 

çI1è 
 

25 
 

2 ˗̋ ̏̑̑ 

 

0,01 

9 1 ˗̋ ̏̑̑ 0,01 26 2 ʈʘʟʨʝʰʝʥʠʝ ʈʊɹ ɺʢʣ. 

10 1 ʈʘʟʨʝʰʝʥʠʝ ʈʊɹ ɺʢʣ. 27 2 ʈʊɹ 5 ɸ 

11 1 ʈʊɹ 5 ɸ 28 2 ˟̐ ̏̃̓̏̑Ȣ̃̋̌ 10 ʩ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʷ 10 
 

 ̄
ɻʨʫʧʘ 

ʋʩʪʘʚʦʢ 

  
 ̄
ɻʨʫʧʘ 

ʫʩʪʘʚʦʢ 

  

 

12 
 

1 ˟̐ ̏̃̓̏̑Ȣ̃̋̌ 

 

10 ʩ 
 

29 
 

2 
ʏʠʩʣʦ ʧʦʚʪʦʨʝʥʴ 

ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ 

 

3 

 

13 
 

1 
ʏʠʩʣʦ ʧʦʚʪʦʨʝʥʴ 

ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ 

 

3 
 

30 
 

2 ˟̔ ̒̋̏̑ 

 

3 ʩ 

14 
 

1 ˟̔ ̒̋̏̑ 

 

3 ʩ 
 

31 
 

2 
 

Uʛʣʫʙ.ʩʥʠʞʝʥʠʷ 
 

80 ɺ 

15 1 Uʛʣʫʙ.ʩʥʠʞʝʥʠʷ 80 ɺ 32 2 Uʫʩʢʦʨ.ʧʝʨʝʢʣ. 115 ɺ 

16 1 Uʫʩʢʦʨ.ʧʝʨʝʢʣ. 115 ɺ 33  ʈʝʞʠʤ ʨʦʙʦʪʠ ɸʚʪʦʤʘʪ. 

17 2 ʂʪʨ ʊʅ 1 34  ʂʘʥʘʣ ʫʧʨʘʚʣʽʥʥʷ U1 

 
10.3.2. ʇʝʨʝʚʽʨʢʘ ʥʘʧʨʫʛʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ̔  ʧʦʚʝʨʥʝʥʥʷ ʢʘʥʘʣʫ çʜʦʜʘʪʠè. 

 

ʅʘ ʧʨʠʩʪʨʽʡ ʧʦʜʘʪʠ ʞʠʚʣʝʥʥʷ ʪʘ ʚʠʩʪʘʚʠʪʠ ʢʦʥʪʨʦʣʴʥʽ (ʟʘʚʦʜʩʴʢʽ) ʫʩʪʘʚʢʠ. 

ʅʘ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʚʭʽʜ U1 ʧʦʜʘʪʠ ʥʘʧʨʫʛʫ 100 ɺ. ʂʚʠʪʫʚʘʪʠ ʫʚʽʤʢʥʝʥʽ ʩʚʽʪʣʦʜʽʦʜʠ 

ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çʉʂʀɼɸʅʅʗè. ʋʩʽ ʪʫʤʙʣʝʨʠ, ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʜʠʩʢʨʝʪʥʠʭ 

ʚʭʦʜʽʚ ʧʨʠʩʪʨʦʶ ʧʝʨʝʚʝʩʪʠ ʫ ʚʠʤʢʥʝʥʝ ʩʪʘʥʦʚʠʱʝ. ʇʝʨʝʚʽʨʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʚʽʯʝʥʥʷ 

ʩʚʽʪʣʦʜʽʦʜʽʚ (ʢʨʽʤ ʩʚʽʪʣʦʜʽʦʜʫ VD10 çʧʨʠʩʪʨʽʡ ʩʧʨʘʚʥʠʡè) ʪʘ ʽʥʜʠʢʘʪʦʨʥʠʭ ʣʘʤʧ, 

ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʚʠʭʽʜʥʠʭ ʨʝʣʝ ʧʨʠʩʪʨʦʶ (ʢʨʽʤ ʂL3.2 ʦʜʠʥ ʽʟ ʢʦʥʪʘʢʪʽʚ ʷʢʦʛʦ 

ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʠʡ, ʪʦʤʫ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ, ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ ʚʠʭʦʜʽʚ 

ʧʦʚʠʥʥʘ ʩʚʽʪʠʪʠʩʷ). ʅʘʧʨʫʛʫ ʟʤʝʥʰʠʪʠ ʜʦ ʥʘʧʨʫʛʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ (ʜʦ ʚʢʣʶʯʝʥʥʷ 

ʩʚʽʪʣʦʜʽʦʜʫ VD1 çʇʫʩʢ +è), ʘ ʧʦʪʽʤ ʧʽʜʚʠʱʠʪʠ ʜʦ ʥʘʧʨʫʛʠ ʧʦʚʝʨʥʝʥʥʷ 

(ʚʽʜʢʣʶʯʘʻʪʴʩʷ ʩʚʽʪʣʦʜʽʦʜ VD1 çʇʫʩʢ +è); ʨʽʟʥʠʮʷ ʤʽʞ ʥʘʧʨʫʛʘʤʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 0,1 ɺ. 

 

 10.3.3. ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʢʘʥʘʣʫ çʜʦʜʘʪʠè (ʥʦʨʤʘʣʴʥʘ ʨʦʙʦʪʘ ʧʨʠʚʦʜʫ ʈʇʅ). 

ʂʚʠʪʫʚʘʪʠ ʚʢʣʶʯʝʥʽ ʩʚʽʪʣʦʜʽʦʜʠ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çʉʂʀɼɸʅʅʗè.
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ʂʦʥʪʨʦʣʴʦʚʘʥʫ ʥʘʧʨʫʛʫ ʟʥʠʟʠʪʠ ʜʦ 90 ɺ. ʇʦʚʠʥʝʥ ʚʢʣʶʯʠʪʠʩʷ 

ʩʚʽʪʣʦʜʽʦʜ çʇʫʩʢ +1è. ʇʽʩʣʷ ʚʽʜʣʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʊʩʨʘʙ = 10 ʩ, 

ʤʘʻ ʩʧʨʘʮʶʚʘʪʠ ʨʝʣʝ KL1 çɼʦʜʘʪʠè  ̔ ʚʢʣʶʯʠʪʠʩʷ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ 

ʢʦʥʪʘʢʪʘʤ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ (ʽʤʽʪʘʮʽʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ). ʅʝʛʘʡʥʦ ʧʽʩʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʣʝ ʂL1 ʥʘ ʜʠʩʢʨʝʪʥʠʡ 

ʚʭʽʜ DI2 ( çʂʦʥʪʨʦʣʴ ʧʝʨʝʤʠʢʘʥʥʷè) ʧʦʜʘʻʪʴʩʷ ʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ, ʧʦʚʠʥʝʥ 

ʩʧʘʣʘʭʥʫʪʠ ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè. ʏʝʨʝʟ 9 ʩ ʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ ʟ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ DI2 ʟʥʽʤʘʻʪʴʩʷ, ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè ʧʦʚʠʥʝʥ 

ʚʠʤʢʥʫʪʠʩʷ. ʇʽʜ ʯʘʩ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʚʝʨʥʫʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʥʘʧʨʫʛʫ ʚ ʟʦʥʫ 

ʥʝʯʫʪʣʠʚʦʩʪʽ, ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ. 

ʂʚʠʪʫʚʘʪʠ ʚʢʣʶʯʝʥʽ ʩʚʽʪʣʦʜʽʦʜʠ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çʉʂʀɼɸʅʅʗè. 

ʂʦʥʪʨʦʣʴʦʚʘʥʝ ʥʘʧʨʫʛʘ ʧʽʜʚʠʱʠʪʠ ʜʦ 110 ɺ. ɺʢʣʶʯʠʪʠ ʩʚʽʪʣʦʜʽʦʜ çʇʫʩʢ -1è. ʇʽʩʣʷ 

ʚʽʜʣʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʊʩʨʘʙ = 10 ʩ, ʤʘʻ ʩʧʨʘʮʶʚʘʪʠ ʨʝʣʝ KL2 

çɿʤʝʥʰʠʪʠè  ̔ ʚʢʣʶʯʠʪʠʩʷ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ ʢʦʥʪʘʢʪʽʚ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ 

(ʽʤʽʪʘʮʽʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ). ʅʝʛʘʡʥʦ ʧʽʩʣʷ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʣʝ ʂL2 ʥʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2 ( çʂʦʥʪʨʦʣʴ ʧʝʨʝʤʠʢʘʥʥʷè) 

ʧʦʜʘʻʪʴʩʷ ʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ, ʧʦʚʠʥʝʥ ʩʧʘʣʘʭʥʫʪʠ ʩʚʽʪʣʦʜʽʦʜ ˉ3 çʇʝʨʝʤʠʢʘʥʥʷè. 

ʏʝʨʝʟ 9 ʩ ʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ ʟ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ DI2 ʟʥʽʤʘʻʪʴʩʷ, ʩʚʽʪʣʦʜʽʦʜ VD3 

çʇʝʨʝʤʠʢʘʥʥʷè ʧʦʚʠʥʝʥ ʚʠʤʢʥʫʪʠʩʷ. ʇʽʜ ʯʘʩ ʧʝʨʝʤʠʢʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʥʘʧʨʫʛʫ 

ʧʦʚʝʨʥʫʪʠ ʚ ʟʦʥʫ ʥʝʯʫʪʣʠʚʦʩʪʽ, ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʧʦʯʘʪʢʦʚʝ 

ʧʦʣʦʞʝʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʽ ʚʠʪʨʠʤʢʠ ʯʘʩʫ, ʯʘʩ ʩʧʨʘʮʶʚʘʥʥʷ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʨʫʯʥʠʤ 

ʩʝʢʫʥʜʦʤʽʨʦʤ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʜʦ 1 ʩ. 

 
10.3.4. ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʟʘ ʫʤʦʚʠ: ʧʨʠʚʽʜ ʥʝ ʧʽʰʦʚ.             

ʂʚʠʪʫʚʘʪʠ ʚʢʣʶʯʝʥʽ ʩʚʽʪʣʦʜʽʦʜʠ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çʉʂʀɼɸʅʅʗè. 

ʉʭʝʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʯʘʪʢʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʪʫʤʙʣʝʨ ʊ5 ʨʦʟʽʤʢʥʫʪʠ. 

ʂʦʥʪʨʦʣʴʦʚʘʥʫ ʥʘʧʨʫʛʫ ʟʥʠʟʠʪʠ ʜʦ 90 ɺ. ɺʢʣʶʯʠʪʠ ʩʚʽʪʣʦʜʽʦʜ çʇʫʩʢ +è. ʇʽʩʣʷ 

ʚʽʜʣʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʊʩʨʘʙ = 10 ʩ, ʤʘʻ ʩʧʨʘʮʶʚʘʪʠ ʨʝʣʝ ʂL1 

çɼʦʜʘʪʠè ʽ ʚʢʣʶʯʠʪʠʩʷ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ ʢʦʥʪʘʢʪʽʚ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ (ʽʤʽʪʘʮʽʷ 
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ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ). ʅʝʛʘʡʥʦ ʧʽʩʣʷ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʣʝ ʂL1 ʥʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2 (çʂʦʥʪʨʦʣʴ ʧʝʨʝʤʠʢʘʥʥʷè) 

ʧʦʜʘʻʪʴʩʷ ʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ, ʧʦʚʠʥʝʥ ʚʢʣʶʯʠʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè. 

ʏʝʨʝʟ 1,5 ʩ ʧʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʨʝʣʝ ʂL1, ʧʦʚʠʥʥʽ ʚʢʣʶʯʠʪʴʩʷ ʩʚʽʪʣʦʜʽʦʜ VD5 

çʇʨʠʚʽʜ ʥʝ ʧʽʰʦʚè, ʩʧʨʘʮʶʚʘʪʠ ʚʠʭʽʜʥʝ ʨʝʣʝ ʂL4 çʅʝʢʦʨʝʢʪʥʘ ʨʦʙʦʪʘ ʧʨʠʚʦʜʫ 

ʈʇʅè ̔  ʟʘʩʚʽʪʠʪʠʩʷ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ, ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ ʢʦʥʪʘʢʪʽʚ. 

 

10.3.5. ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʨʠ ʟʘʩʪʨʷʚʘʥʥʽ ʧʨʠʚʦʜʫ ʚ ʮʠʢʣʽ 

ʧʝʨʝʤʠʢʘʥʥʷ. 

ʂʚʠʪʫʚʘʪʠ ʚʢʣʶʯʝʥʽ ʩʚʽʪʣʦʜʽʦʜʠ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çʉʂʀɼɸʅʅʗè. 

ʂʦʥʪʨʦʣʴʦʚʘʥʫ ʥʘʧʨʫʛʫ ʟʥʠʟʠʪʠ ʜʦ 90 ɺ. ɺʢʣʶʯʠʪʠ ʩʚʽʪʣʦʜʽʦʜ çʇʫʩʢ +è. 

ʇʽʩʣʷ ʚʽʜʣʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʊʩʨʘʙ = 10 ʩ, ʤʘʻ ʩʧʨʘʮʶʚʘʪʠ ʨʝʣʝ ʂL1 

çɼʦʜʘʪʠè  ̔ʚʢʣʶʯʠʪʠʩʷ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ ʢʦʥʪʘʢʪʽʚ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ        (ʽʤʽʪʘʮʽʷ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ). ʅʝʛʘʡʥʦ ʧʽʩʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʨʝʣʝ ʂL1 ʥʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2 (çʂʦʥʪʨʦʣʴ ʧʝʨʝʤʠʢʘʥʥʷè) ʧʦʜʘʻʪʴʩʷ ʣʦʛʽʯʥʘ 

ʦʜʠʥʠʮʷ, ʧʦʚʠʥʝʥ ʩʧʘʣʘʭʥʫʪʠ ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè. ʅʝʛʘʡʥʦ ʧʽʩʣʷ 

ʧʦʜʘʯʽ ʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ ʥʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2 ʟʘʤʢʥʫʪʠ ʪʫʤʙʣʝʨ ʊ6 ʯʝʨʝʟ 1,5 ʩ 

ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʟʘʢʽʥʯʠʪʴʩʷ ʯʘʩ ʧʝʨʝʤʠʢʘʥʥʷ ʜʦ ʤʦʤʝʥʪʫ ʢʚʠʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ 

ʩʧʨʘʮʶʚʘʪʠ ʚʠʭʽʜʥʝ ʨʝʣʝ KL5 çɿʘʩʪʨʷʚʘʥʥʷè, KL4 çʅʝʢʦʨʝʢʪʥʘ ʨʦʙʦʪʘ ʧʨʠʚʦʜʫ 

ʈʇʅè ʽ ʚʢʣʶʯʠʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜ VD6 çɿʘʩʪʨʷʚʘʥʥʷè. 

 

10.3.6. ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʨʠ ʟʘʭʠʩʪʽ ʚʽʜ çʙʝʟʧʝʨʝʨʚʥʦʛʦ ʭʦʜʫè 

ʉʭʝʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʯʘʪʢʦʚʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʪʫʤʙʣʝʨ ʊ7 ʟʘʤʢʥʫʪʠ. 

ʂʚʠʪʫʚʘʪʠ ʚʢʣʶʯʝʥʽ ʩʚʽʪʣʦʜʽʦʜʠ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çʉʂʀɼɸʅʅʗè. 

ʂʦʥʪʨʦʣʴʦʚʘʥʫ ʥʘʧʨʫʛʫ ʟʥʠʟʠʪʠ ʜʦ 90 ɺ. ɺʢʣʶʯʠʪʠ ʩʚʽʪʣʦʜʽʦʜ çʇʫʩʢ +è. ʇʽʩʣʷ 

ʚʽʜʣʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʊʩʨʘʙ = 10 ʩ, ʤʘʻ ʩʧʨʘʮʶʚʘʪʠ ʨʝʣʝ ʂL1 çɼʦʜʘʪʠè 

 ̔ ʚʢʣʶʯʠʪʠʩʷ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ ʢʦʥʪʘʢʪʘʤ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ (ʽʤʽʪʘʮʽʷ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ). ʅʝʛʘʡʥʦ ʧʽʩʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʨʝʣʝ ʂL1 ʥʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2 (çʂʦʥʪʨʦʣʴ ʧʝʨʝʤʠʢʘʥʥʷè) ʧʦʜʘʻʪʴʩʷ ʣʦʛʽʯʥʘ 

ʦʜʠʥʠʮʷ, ʧʦʚʠʥʝʥ ʟʘʛʦʨʽʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè. 
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ʏʝʨʝʟ 7 ʩ ʨʝʣʝ ʯʘʩʫ ʧʝʨʝʨʚʝ ʧʦʜʘʯʫ ʣʦʛʽʯʥʦʾ ç1è ʥʘ ʜʠʩʢʨʝʪʥʽʡ ʚʭʦʜʽ DI2 ʥʘ 200 ʤʩ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʚʠʥʝʥ ʩʧʨʘʮʶʚʘʪʠ ʟʘʭʠʩʪ ʚʽʜ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʭʦʜʫ, ʜʦ ʤʦʤʝʥʪʫ 

ʢʚʠʪʫʚʘʥʥʷ ʩʧʨʘʮʶʚʘʪʠ ʚʠʭʽʜʥʽ ʨʝʣʝ ʂL3 çɹʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜè, KL4 çʅʝʢʦʨʝʢʪʥʘ 

ʨʦʙʦʪʘ ʧʨʠʚʦʜʫ ʈʇʅè  ̔ʚʢʣʶʯʠʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜ VD7 çɹʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜè. 

 

10.3.7. ʇʝʨʝʚʽʨʢʘ ʙʣʦʢʫʚʘʥʥʷ ʧʨʠ ʧʦʥʠʞʝʥʥʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ                  
ʥʠʞʯʝ 0,8U̎ . 

ʂʦʥʪʨʦʣʴʦʚʘʥʫ ʥʘʧʨʫʛʫ ʟʥʠʟʠʪʠ ʜʦ ʨʽʚʥʷ 70 ɺ. ʇʨʠ ʮʴʦʤʫ, ʨʦʙʦʪʘ ʧʨʠʩʪʨʦʶ 

ʧʦʚʠʥʥʘ ʙʣʦʢʫʚʘʪʠʩʷ ʽ ʚʢʣʶʯʠʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜ VD8 çʈʝʛʫʣʶʚʘʥʥʷ ʦʙʤʝʞʝʥʘ ʧʦ 

ʥʘʧʨʫʟʽè.   ʇʽʩʣʷ   ʚʽʜʥʦʚʣʝʥʥʷ   ʥʦʨʤʘʣʴʥʦʛʦ   ʨʽʚʥʷ   ʥʘʧʨʫʛʠ   ʩʚʽʪʣʦʜʽʦʜ   VD8 

çʈʝʛʫʣʶʚʘʥʥʷ ʦʙʤʝʞʝʥʘ ʧʦ ʥʘʧʨʫʟʽè ʧʦʚʠʥʝʥ ʚʽʜʢʣʶʯʠʪʠʩʷ, ʽ ʨʦʙʦʪʘ ʧʨʠʩʪʨʦʶ 

ʧʦʚʠʥʥʘ ʚʽʜʥʦʚʠʪʠʩʷ. 

 

10.3.8. ʇʝʨʝʚʽʨʢʘ ʙʣʦʢʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʧʨʠ ʪʨʝʪʴʦʾ ʦʧʝʨʘʮʽʾ 

ʧʝʨʝʤʠʢʘʥʥʷ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. 

ɿʤʝʥʰʠʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʥʘʧʨʫʛʫ ʜʦ 90 ɺ, ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʧʦ ʧ. 10.3.3. 

ʇʦʚʪʦʨʥʫ ʢʦʤʘʥʜʫ çɼʦʜʘʪʠè ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʚʠʜʘʪʠ ʟ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ 

ʟʘʜʘʥʦʾ ʫʩʪʘʚʢʦʶ ʊʧʦʚʪʦʨ.ʚʢʣ = 10 ʩ. ʇʽʩʣʷ ʚʠʜʘʯʽ ʪʨʝʪʴʦʾ ʢʦʤʘʥʜʠ ʥʘ ʧʝʨʝʤʠʢʘʥʥʷ 

ʈʇʅ, ʨʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʧʦʚʠʥʥʘ ʙʣʦʢʫʚʘʪʠʩʷ. 

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʧʨʠʩʪʨʽʡ ʟʘʙʣʦʢʫʚʘʣʦ ʨʦʙʦʪʫ ʢʘʥʘʣʫ ʜʦʜʘʪʠ, 

ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʥʘʧʨʫʛʘ ʟʙʽʣʴʰʠʪʠ ʜʦ 110 ɺ, ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʧʦ ʧ. 10.3.3. 

ʇʦʚʪʦʨʥʫ ʢʦʤʘʥʜʫ çɿʤʝʥʰʠʪʠè ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʚʠʜʘʪʠ ʟ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ 

ʟʘʜʘʥʦʾ ʫʩʪʘʚʢʦʶ ʊʧʦʚʪʦʨ.ʚʢʣ = 10 ʩ. ʇʽʩʣʷ ʚʠʜʘʯʽ ʪʨʝʪʴʦʾ ʢʦʤʘʥʜʠ ʥʘ ʧʝʨʝʤʠʢʘʥʥʷ 

ʈʇʅ, ʨʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʧʦʚʠʥʥʘ ʙʣʦʢʫʚʘʪʠʩʷ. 

ɼʣʷ ʟʥʷʪʪʷ ʙʣʦʢʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʉʂʀɼɸʅʅʗè. 

 

10.3.9. ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʙʣʦʢʫʚʘʥʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʧʨʠʩʪʨʦʾʚ 

ʘ) ʇʨʠ ʙʣʦʢʫʚʘʥʥʽ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ DI1 (ʧʦʚʥʝ ʙʣʦʢʫʚʘʥʥʷ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʥʘ ʚʭʦʜʽ ʣʦʛʽʯʥʦʛʦ ʦʜʠʥʠʮʽ). ʅʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI1 (ʧʦʚʥʝ ʙʣʦʢʫʚʘʥʥʷ 

ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘ ʚʭʦʜʽ çʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽè) ʧʦʜʘʪʠ çʣʦʛʽʯʥʫ ʦʜʠʥʠʮʶè. ʇʨʠ ʮʴʦʤʫ 

ʧʦʚʠʥʝʥ ʚʢʣʶʯʠʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜ VD4 (ʙʣʦʢʫʚʘʥʥʷ ʧʦ ʩʪʨʫʤʫ ̔  ʪʝʤʧʝʨʘʪʫʨʽ), ʽ ʨʦʙʦʪʘ  
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ʨʝʛʫʣʷʪʦʨʘ ʧʦʚʠʥʥʘ ʧʦʚʥʽʩʪʶ ʙʣʦʢʫʚʘʪʠʩʷ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʠ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ. ʗʢʱʦ çʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷè ʟ'ʷʚʠʣʘʩʷ ʥʘ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʽ 

DI1 ʧʽʜ ʯʘʩ ʧʝʨʝʤʠʢʘʥʥʷ, ʪʦ ʮʝʡ ʮʠʢʣ ʧʦʚʠʥʝʥ ʜʽʡʪʠ ʜʦ ʢʽʥʮʷ, ʘ ʚʩʷ ʧʦʜʘʣʴʰʘ ʨʦʙʦʪʘ 

ʧʨʠʩʪʨʦʶ ʧʦʚʠʥʥʘ ʙʣʦʢʫʚʘʪʠʩʷ. 

ʙ) ʇʨʠ ʙʣʦʢʫʚʘʥʥʽ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ DI3 (ʙʣʦʢʫʚʘʥʥʷ ʚ ʩʪʦʨʦʥʫ 

ʟʤʝʥʰʠʪʠ). ʅʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI3 (ʙʣʦʢʫʚʘʥʥʷ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʠʪʠ) ʧʦʜʘʪʠ 

ʣʦʛʽʯʥʫ ʦʜʠʥʠʮʶ. ʇʨʠ ʮʴʦʤʫ ʨʦʙʦʪʘ ʨʝʛʫʣʷʪʦʨʘ ʧʦʚʠʥʥʘ ʙʣʦʢʫʚʘʪʠʩʷ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʟʤʽʥʠ ʨʽʚʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʠʪʠ. ɺ ʩʪʦʨʦʥʫ ʜʦʜʘʪʠ 

ʙʣʦʢʫʚʘʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ. 

ʚ) ʇʨʠ ʙʣʦʢʫʚʘʥʥʽ ʧʦ ʜʠʩʢʨʝʪʥʦʤʫ ʚʭʦʜʫ DI4 (ʙʣʦʢʫʚʘʥʥʷ ʚ ʩʪʦʨʦʥʫ 

ʟʤʝʥʰʠʪʠ). ʅʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI4 (ʙʣʦʢʫʚʘʥʥʷ ʚ ʩʪʦʨʦʥʫ ʜʦʜʘʪʠ) ʧʦʜʘʪʠ ʣʦʛʽʯʥʫ 

ʦʜʠʥʠʮʶ. ʇʨʠ ʮʴʦʤʫ ʨʦʙʦʪʘ ʨʝʛʫʣʷʪʦʨʘ ʧʦʚʠʥʥʘ ʙʣʦʢʫʚʘʪʠʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʠ 

ʨʽʚʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ ʚ ʩʪʦʨʦʥʫ ʜʦʜʘʪʠ. ɺ ʩʪʦʨʦʥʫ ʟʤʝʥʰʠʪʠ ʙʣʦʢʫʚʘʥʥʷ                                                       

ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ. ʇʽʩʣʷ ʟʥʷʪʪʷ ʩʠʛʥʘʣʫ ʣʦʛʽʯʥʦʾ ʦʜʠʥʠʮʽ ʟ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ DI1 

ʧʦʚʠʥʝʥ ʚʽʜʢʣʶʯʠʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜ VD4 (ʙʣʦʢʫʚʘʥʥʷ ʚ ʩʪʦʨʦʥʫ ʜʦʜʘʪʠ). 

 

10.3.10. ʇʝʨʝʚʽʨʢʘ ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʦ ʩʪʨʫʤʫ.  

ʇʦʜʘʪʠ ʥʘ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʚʭʽʜ I1 ʩʪʨʫʤ 5 ɸ. 

ʈʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʧʦʚʠʥʥʘ ʙʣʦʢʫʚʘʪʠʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʠ ʨʽʚʥʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭʽʜ U1. 

 

10.3.11. ʇʝʨʝʚʽʨʢʘ ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʦ ʥʘʧʨʫʟʽ U2. 

ʋ ʤʝʥʶ ʚʠʙʨʘʪʠ ʧʫʥʢʪ çʨʝʛʫʣʶʚʘʥʥʷ ʧʦ U1 ʟ ʢʦʥʪʨʦʣʝʤ ʧʦ U2è. ʅʘ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʚʭʽʜ U2 ʧʦʜʘʪʠ ʥʘʧʨʫʛʫ ʥʠʞʯʝ ʟʦʥʠ ʥʝʯʫʪʣʠʚʦʩʪʽ, ʧʦʪʽʤ ʚʠʱʝ. ʋ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʨʦʙʦʪʘ ʧʦʚʠʥʥʘ ʙʣʦʢʫʚʘʪʠʩʷ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ U1, 

ʫ ʜʨʫʛʦʤʫ - ʟʘʙʣʦʢʫʻʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ. 

 
10.3.12. ʇʝʨʝʚʽʨʢʘ ʜʽʾ ʩʪʨʫʤʦʚʦʛʦ ʢʦʤʧʝʥʩʘʮʽʾ (ʟʫʩʪʨʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʥʘʧʨʫʛʠ). 

ʇʦʜʘʪʠ ʥʘ ʩʪʨʫʤʦʚʠʡ ʚʭʽʜ I1 ʧʨʠʩʪʨʦʶ ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ 2,5 ɸ  ̔ʥʘʧʨʫʛʘ 

100 ɺ. ʇʦʚʠʥʥʠʡ ʟʘʩʚʽʪʠʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜ çʇʫʩʢ +è. ʇʽʩʣʷ ʚʽʜʣʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦʾ  
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 ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʊʩʨʘʙ = 10 ʩ, ʤʘʻ ʩʧʨʘʮʶʚʘʪʠ ʨʝʣʝ ʂL1 çɼʦʜʘʪʠè  ̔ʟʘʩʚʽʪʠʪʠʩʷ 

ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ ʢʦʥʪʘʢʪʽʚ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ (ʽʤʽʪʘʮʽʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʟʤʝʥʰʝʥʥʷ ʥʘʧʨʫʛʠ). ʅʝʛʘʡʥʦ ʧʽʩʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ          ʨʝʣʝ ʂL1 ʥʘ 

ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2 ʧʦʜʘʻʪʴʩʷ çʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷè, ʧʦʚʠʥʝʥ ʚʢʣʶʯʠʪʠʩʷ 

ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè. ʏʝʨʝʟ 9 ʩ çʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷè ʟʥʽʤʘʻʪʴʩʷ ʟ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ DI2 ʽ ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè ʧʦʚʠʥʝʥ ʚʽʜʢʣʶʯʠʪʠʩʷ. 

 

10.3.13. ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʟ ʧʨʠʩʢʦʨʝʥʠʤ ʧʝʨʝʤʠʢʘʥʥʷʤ ʧʨʠ 

ʚʠʤʽʨʷʥʽʡ ʥʘʧʨʫʟʽ ʙʽʣʴʰʝ 115 ɺ. 

ʂʦʥʪʨʦʣʴʦʚʘʥʫ ʥʘʧʨʫʛʫ ʧʽʜʚʠʱʠʪʠ ʜʦ 110 ɺ. ʇʦʚʠʥʝʥ ʚʢʣʶʯʠʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜ 

çʇʫʩʢ -è. ʅʘʧʨʫʛʫ ʧʽʜʚʠʱʠʪʠ ʜʦ 117 ɺ. ʇʽʩʣʷ ʚʽʜʣʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʠʪʨʠʤʢʠ 

ʯʘʩʫ ʊʩʨʘʙ = 10 ʩ, ʤʘʻ ʩʧʨʘʮʶʚʘʪʠ ʨʝʣʝ ʂL2 çɿʤʝʥʰʠʪʠè  ̔ ʚʢʣʶʯʠʪʠʩʷ 

ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ ʢʦʥʪʘʢʪʽʚ ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ (ʽʤʽʪʘʮʽʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ 

ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ). ʅʝʛʘʡʥʦ ʧʽʩʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʣʝ ʂL2 ʥʘ 

ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2 ( çʂʦʥʪʨʦʣʴ ʧʝʨʝʤʠʢʘʥʥʷè) ʧʦʜʘʻʪʴʩʷ ʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷ, 

ʧʦʚʠʥʝʥ ʩʧʘʣʘʭʥʫʪʠ ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè. ʏʝʨʝʟ 9 ʩ çʣʦʛʽʯʥʘ 1è ʟ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʫ DI2 ʟʥʽʤʘʻʪʴʩʷ, ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè ʧʦʚʠʥʝʥ 

ʚʠʤʢʥʫʪʠʩʷ. ʅʘʩʪʫʧʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ʧʦʚʠʥʥʦ ʧʦʯʘʪʠʩʷ ʯʝʨʝʟ ʯʘʩ ʧʨʠʩʢʦʨʝʥʦʛʦ 

ʧʦʚʪʦʨʥʦʛʦ ʚʢʣʶʯʝʥʥʷ 3 ʩ. 

ʂʦʥʪʨʦʣʴʦʚʘʥʫ ʥʘʧʨʫʛʫ ʧʽʜʚʠʱʠʪʠ ʜʦ 117 ɺ. ʇʦʚʠʥʝʥ ʚʢʣʶʯʠʪʠʩʷ 

ʩʚʽʪʣʦʜʽʦʜ çʇʫʩʢ -è. ʇʽʩʣʷ ʚʽʜʣʽʢʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʊʩʨʘʙ = 10 ʩ, ʤʘʻ 

ʩʧʨʘʮʶʚʘʪʠ ʨʝʣʝ ʂL2 çɿʤʝʥʰʠʪʠè  ̔ʚʢʣʶʯʠʪʠʩʷ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʡʦʛʦ ʢʦʥʪʘʢʪʽʚ 

ʽʥʜʠʢʘʪʦʨʥʘ ʣʘʤʧʘ (ʽʤʽʪʘʮʽʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʧʨʫʛʠ). ʅʝʛʘʡʥʦ ʧʽʩʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʨʝʣʝ ʂL2 ʥʘ ʜʠʩʢʨʝʪʥʠʡ ʚʭʽʜ DI2 

(çʂʦʥʪʨʦʣʴ ʧʝʨʝʤʠʢʘʥʥʷè) ʧʦʜʘʻʪʴʩʷ çʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷè, ʧʦʚʠʥʝʥ ʩʧʘʣʘʭʥʫʪʠ 

ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè. ʏʝʨʝʟ 9 ʩ çʣʦʛʽʯʥʘ ʦʜʠʥʠʮʷè ʟ ʜʠʩʢʨʝʪʥʦʛʦ 

ʚʭʦʜʫ DI2 ʟʥʽʤʘʻʪʴʩʷ, ʩʚʽʪʣʦʜʽʦʜ VD3 çʇʝʨʝʤʠʢʘʥʥʷè ʧʦʚʠʥʝʥ ʚʠʤʢʥʫʪʠʩʷ. 

10.4. ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʨʝʻʩʪʨʘʪʦʨʘ. 
 

ʇʝʨʝʚʽʨʠʪʠ ʚʽʨʥʽʩʪʴ ʟʘʧʠʩʠ ʚ ʨʝʻʩʪʨʘʪʦʨ. ʇʝʨʝʛʣʷʥʫʪʠ ʞʫʨʥʘʣ ʧʦʜʽʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʰ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʥʘ ʈʂɯ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩʠ RS-485 ʽ 

USB. 
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10.5. ʇʝʨʝʚʽʨʢʘ ʨʝʞʠʤʽʚ ʢʚʠʪʫʚʘʥʥʷ. 
 

ʇʽʩʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟʘʭʠʩʪʽʚ ʩʢʠʜʘʥʥʷ ʘʚʘʨʽʡʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ 

ʧʨʦʚʝʩʪʠ ʧʝʨʝʚʽʨʢʫ  ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ çʉʂʀɼɸʅʅʗè. 

 

10.6. ʇʝʨʝʚʽʨʢʘ ʟʚ'ʷʟʢʫ ʟ ʧʨʠʩʪʨʦʻʤ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ RSï485. 
 

ɺʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʦʢ ʟ ʧʦʨʪʫ RS-485. ʇʨʦʚʝʩʪʠ ʩʧʨʦʙʫ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʽ 

ʟʤʽʥʠ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

 

10.7. ʇʝʨʝʚʽʨʢʘ ʟʚ'ʷʟʢʫ ʟ ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧ'ʶʪʝʨʦʤ ʧʦ USB. 
 

ɺʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʦʢ ʯʝʨʝʟ USB ʧʦʨʪ. ʇʨʦʚʝʩʪʠ ʩʧʨʦʙʫ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʽ 

ʟʤʽʥʠ  ʢʦʥʬʽʛʫʨʘʮʽʾ. 
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11 ʈʦʙʦʪʘ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽ 

 
11.1 ʇʽʩʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʧʦ ʧ.ʧ. 10.1 - 10.7, ʜʦ ʥʴʦʛʦ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʟʦʚʥʽʰʥʽ ʟʚ'ʷʟʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ 

ʈʇʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

11.2 ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʥʘ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʟ'ʻʜʥʘʥʥʷ ʚʠʭʽʜʥʠʭ ʢʘʥʘʣʽʚ çɼʦʜʘʪʠè  ̔ çɿʤʝʥʰʠʪʠè ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʭʦʜʘʤʠ 

ʧʨʠʚʦʜʫ ʈʇʅ, ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ ʧʨʠʩʪʨʦʶ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʙʣʦʢ- ʢʦʥʪʘʢʪʘʤʠ ʽ 

ʢʽʥʮʝʚʠʤʠ ʚʠʤʠʢʘʯʘʤʠ ʧʨʠʚʦʜʫ, ʽ ʣʘʥʮʶʛʘʤʠ ʟʦʚʥʽʰʥʴʦʾ ʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʢʠ 

ʈʇʅ (ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ ʘʚʪʦʤʘʪʠʢʠ ʚʚʝʜʝʥʥʷ, ʧʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, 

ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʤʘʩʣʘ ʚ ʈʇʅ). 

11.3 ʇʨʠ ʟʥʘʯʥʽʡ ʜʦʚʞʠʥʽ ʢʘʙʝʣʴʥʠʭ ʟʚ'ʷʟʢʽʚ ʪʘ ʚʠʩʦʢʠʭ ʨʽʚʥʷʭ ʥʘʚʝʜʝʥʦʾ 

ʥʘʧʨʫʛʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʙʦʾʚ ʚ ʨʦʙʦʪʽ ʧʨʠʩʪʨʦʶ ʯʝʨʝʟ ʚʧʣʠʚ ʧʝʨʝʰʢʦʜ, ʩʠʛʥʘʣʠ ʟ 

ʧʨʠʚʦʜʫ ʈʇʅ ʥʘ ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʧʨʠʩʪʨʦʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʜʘʚʘʪʠ ʯʝʨʝʟ ʨʝʣʝ 

ʧʦʚʪʦʨʶʚʘʯʽ. 

11.4 ʗʢʱʦ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʠʚʦʜʫ ʈʇʅ ʽ ʮʝ ʧʝʨʝʜʙʘʯʝʥʦ ʩʭʝʤʦʶ, 

ʚʠʢʦʥʫʶʪʴʩʷ ʣʘʥʮʶʛʘ ʜʽʾ ʟʘʭʠʩʪʫ ʚʽʜ çʙʝʟʧʝʨʝʨʚʥʦʛʦ ʭʦʜʫè ʥʘ ʚʽʜʢʣʶʯʝʥʥʷ 

ʞʠʚʣʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ. 

11.5 ʅʘ ʧʨʠʩʪʨʽʡ ʽ ʧʨʠʚʽʜ ʈʇʅ ʧʦʜʘʻʪʴʩʷ ʥʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ, ʽ, ʥʘ ʯʘʩ 

ʥʘʣʘʜʢʠ ʥʘ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʚʭʽʜ ʧʦʜʘʻʪʴʩʷ ʨʝʛʫʣʴʦʚʘʥʝ ʥʘʧʨʫʛʘ ʚʽʜ ʧʝʨʝʚʽʨʦʯʥʦʛʦ 

ʩʪʝʥʜʫ. 

11.6 ʇʝʨʝʚʽʨʷʻʪʴʩʷ   ʨʦʙʦʪʘ    ʧʨʠʚʦʜʫ    ʚ    ʨʝʞʠʤʽ    çʈʫʯʥʦʛʦè,    ʘ    ʧʦʪʽʤ 

çɼʠʩʪʘʥʮʽʡʥʦʛʦè ʨʝʛʫʣʶʚʘʥʥʷ. ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʨʦʙʦʪʘ ʢʽʥʮʝʚʠʭ ʚʠʤʠʢʘʯʽʚ ʽ 

ʰʪʘʪʥʦʛʦ ʧʦʢʘʞʯʠʢʘ ʧʦʣʦʞʝʥʥʷ ʈʇʅ. 

11.7 ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʫʚʘʞʝʥʴ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ 

ʘʚʪʦʤʘʪʠʢʠ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʧʦʪʨʽʙʥʦ ʚʢʣʶʯʠʪʠ ʚʠʤʠʢʘʯ ʚʚʝʜʝʥʥʷ (ʘʙʦ ʽʤʽʪʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʡʦʛʦ ʙʣʦʢ-ʢʦʥʪʘʢʪʽʚ), ̫ ʢʝ ʞʠʚʠʪʴ h ʠʥʠ, ʚʽʜ ̫ ʢʦʛʦ ʚʢʣʶʯʝʥʠʡ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ - ʜʞʝʨʝʣʦ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʥʘʧʨʫʛʠ. 
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11.8 ʇʨʠʚʦʜ ʈʇʅ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʦʜʥʝ ʟ ʩʝʨʝʜʥʽʭ ʧʦʣʦʞʝʥʴ. ʅʘ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʚʭʽʜ ʧʨʠʩʪʨʦʶ ʧʦʜʘʻʪʴʩʷ ʥʘʧʨʫʛʘ, ʱʦ ʜʦʨʽʚʥʶʻ ʫʩʪʘʚʮʽ ʧʦ ʥʘʧʨʫʟʽ. 

ʈʇʅ ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʞʠʤ ʨʝʛʫʣʶʚʘʥʥʷ. 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʢʥʦʧʢʫ çʉʂʀɼɸʅʅʗè ʢʚʠʪʫʶʪʴʩʷ ʽʥʜʠʢʘʪʦʨʠ, ʱʦ ʩʚʽʪʷʪʴʩʷ. 

ʂʦʥʪʨʦʣʴʦʚʘʥʘ ʥʘʧʨʫʛʘ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʥʘʧʨʫʛʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʢʘʥʘʣʫ çɼʦʜʘʪʠè. 

ʇʨʠ ʚʠʭʦʜʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ ʟʘ ʤʝʞʽ çʟʦʥʠ ʥʝʯʫʪʣʠʚʦʩʪʽè ʟʘʛʦʨʷʻʪʴʩʷ 

ʩʚʽʪʣʦʜʽʦʜ çʇʫʩʢ +è, ʽ ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʚʠʪʨʠʤʢʠ ʯʘʩʫ, ʧʨʠʩʪʨʽʡ ʚʠʜʘʻ ʢʦʤʘʥʜʫ 

çɼʦʜʘʪʠè ʧʨʠʚʦʜʫ ʈʇʅ. ʇʦʯʘʪʦʢ ʽ ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ ʧʝʨʝʤʠʢʘʥʥʷ ʈʇʅ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʦ ʟʘʛʦʨʘʥʥʶ ʽ ʩʚʽʪʽʥʥʶ ʩʚʽʪʣʦʜʽʦʜʫ VD2 çʇʝʨʝʤʠʢʘʥʥʷ ʈʇʅè. 

ʇʦʯʘʪʦʢ ʽ ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ ʧʝʨʝʤʠʢʘʥʥʷ ʈʇʅ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʦ ʟʘʛʦʨʷʥʥʶ ʽ 

ʩʚʽʪʽʥʥʶ ʩʚʽʪʣʦʜʽʦʜʫ VD2 çʇʝʨʝʤʠʢʘʥʥʷ ʈʇʅè. 

11.9 ʗʢʱʦ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʠʢʣʫ ʧʝʨʝʤʠʢʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʥʘʧʨʫʛʘ ʥʝ 

ʟʤʽʥʠʣʘʩʷ, ʧʽʩʣʷ ʚʽʜʣʽʢʫ ʟʤʝʥʰʝʥʦʶ ʚʠʪʨʠʤʢʠ ʯʘʩʫ (10 ʩ) ʦʧʝʨʘʮʽʷ ʧʝʨʝʤʠʢʘʥʥʷ 

ʈʇʅ ʧʦʚʪʦʨʠʪʴʩʷ. ʋ ʨʘʟʽ ʷʢʱʦ ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʮʠʢʣʫ ʧʝʨʝʤʠʢʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʘ 

ʥʘʧʨʫʛʘ ʥʝ ʟʤʽʥʠʪʴʩʷ, ʪʦ ʪʨʝʪʷ ʦʧʝʨʘʮʽʷ ʟʘʙʣʦʢʫʻʪʴʩʷ. 

11.10 ʗʢʱʦ, ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʜʥʽʻʾ ʦʧʝʨʘʮʽʾ, ʟʙʽʣʴʰʠʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʫ 

ʥʘʧʨʫʛʫ ʜʦ ʚʭʦʜʫ ʡʦʛʦ ʚ çʟʦʥʫ ʥʝʯʫʪʣʠʚʦʩʪʽè, ʩʚʽʪʣʦʜʽʦʜ VD1 çʇʫʩʢ +è ʟʛʘʩʥʝ, ʽ 

ʮʠʢʣʠ ʧʝʨʝʤʠʢʘʥʥʷ ʈʇʅ ʧʨʠʧʠʥʷʪʴʩʷ. 

ʇʨʠʚʽʜ ʈʇʅ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʧʝʨʝʜʫʻ ʢʽʥʮʝʚʦʤʫ ʧʦʣʦʞʝʥʥʶ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʽʡ ʥʘʧʨʫʟʽ. ʂʦʥʪʨʦʣʴʦʚʘʥʘ ʥʘʧʨʫʛʘ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʥʘʧʨʫʛʠ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʢʘʥʘʣʫ çɼʦʜʘʪʠè, ʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʜʽʷ ʢʽʥʮʝʚʦʛʦ ʚʠʤʠʢʘʯʘ ʥʘ 

ʟʘʙʦʨʦʥʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʙʽʢ çɼʦʜʘʪʠè. ʇʽʩʣʷ ʚʽʜʣʽʢʫ ʟʘʜʘʥʦʾ 

ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʈʇʅ ʧʦʚʠʥʝʥ ʧʝʨʝʤʢʥʫʪʠʩʷ ʚ ʢʽʥʮʝʚʝ ʧʦʣʦʞʝʥʥʷ, ʧʦʚʠʥʥʽ 

ʟʘʛʦʨʽʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜʠ çʇʫʩʢ +è ʽ çʆʙʤʝʞʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷè, ʘ ʧʨʠʩʪʨʽʡ ʙʽʣʴʰʝ ʥʝ 

ʧʦʚʠʥʝʥ ʚʠʜʘʚʘʪʠ ʢʦʤʘʥʜ ʧʨʠʚʦʜʫ ʈʇʅ. 
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11.11 ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ ʚʠʱʝ çʟʦʥʠ ʥʝʯʫʪʣʠʚʦʩʪʽè 

ʘʚʪʦʤʘʪʠʢʘ ʈʇʅ ʧʦʚʠʥʥʘ ʚʽʜʧʨʘʮʶʚʘʪʠ ʥʘ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ. 

11.12 ʂʦʥʪʨʦʣʴʦʚʘʥʘ ʥʘʧʨʫʛʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʠʱʝ çɿʦʥʠ ʥʝʯʫʪʣʠʚʦʩʪʽè, ɦ ʦ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʦ ʟʘʧʘʣʝʥʥʶ ʩʚʽʪʣʦʜʽʦʜʫ çʇʫʩʢ -è,  ̔ ʘʥʘʣʦʛʽʯʥʦ ʧ.11.8 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʨʦʙʦʪʘ ʢʘʥʘʣʫ çɿʤʝʥʰʠʪʠè. 

11.13 ʇʝʨʝʚʽʨʢʘ   ʜʽʾ    ʟʦʚʥʽʰʥʽʭ    ʙʣʦʢʫʚʘʥʴ.    ɼʣʷ    ʮʴʦʛʦ    ʈʇʅ    ʚ 

çɼʠʩʪʘʥʮʽʡʥʦʤʫè ʨʝʞʠʤʽ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʦʜʥʝ ʟ ʩʝʨʝʜʥʽʭ ʧʦʣʦʞʝʥʴ. 

ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ ʥʠʞʯʝ çʟʦʥʠ ʥʝʯʫʪʣʠʚʦʩʪʽè. ʇʦʪʽʤ 

ʈʇʅ ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʚ ʨʝʞʠʤ çɸʚʪʦʤʘʪʠʯʥʦʛʦè ʨʝʛʫʣʶʚʘʥʥʷ  ̔ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ 

ʚʠʤʠʢʘʯʘ ʚʚʝʜʝʥʥʷ, ʷʢʝ ʞʠʚʠʪʴ ʰʠʥʠ, ʚʽʜ ʷʢʠʭ ʚʢʣʶʯʝʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʫʛʠ,  ̔ ʥʘʷʚʥʦʩʪʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ (ʧʦʜʘʻʪʴʩʷ ʚʽʜ 

ʧʝʨʝʚʽʨʦʯʥʦʛʦ ʧʨʠʩʪʨʦʶ), ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʢʠ. ʇʨʠ ʮʴʦʤʫ 

ʧʦʚʠʥʥʽ ʩʚʽʪʠʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜʠ çʇʫʩʢ +è ʽ çɹʣʦʢʫʚʘʥʥʷè, ʘ ʧʨʠʩʪʨʽʡ ʢʦʤʘʥʜ ʥʘ 

ʧʝʨʝʤʠʢʘʥʥʷ ʜʘʚʘʪʠ ʥʝ ʧʦʚʠʥʝʥ. 

11.14 ʇʨʠ ʚʢʣʶʯʝʥʥʽ ʚʠʤʠʢʘʯʘ ʚʚʝʜʝʥʥʷ ʧʦʚʠʥʝʥ ʟʛʘʩʥʫʪʠ ʩʚʽʪʣʦʜʽʦʜ 

çɹʣʦʢʫʚʘʥʥʷè  ̔ʧʨʠʩʪʨʽʡ ʽʟ ʟʘʜʘʥʦʶ ʚʠʪʨʠʤʢʦʶ ʯʘʩʫ ʚʠʜʘʩʪʴ ʧʨʠʚʦʜʫ ʈʇʅ 

ʢʦʤʘʥʜʫ ʥʘ çɼʦʜʘʪʠè. 

ʋʚʘʛʘ! 

ʉʭʝʤʘ ʙʣʦʢʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʢʠ ʈʇʅ ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ ʚʠʤʠʢʘʯʘ ʚʚʝʜʝʥʥʷ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʙʣʦʢʫʚʘʥʥʷ ʥʝ ʧʦʨʫʰʫʚʘʣʘʩʷ ʧʨʠ 

ʚʽʜʢʣʶʯʝʥʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʪʨʫʤʫ ʚʠʤʠʢʘʯʘ ʘʙʦ ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ ʡʦʛʦ ʨʦʟ'ʻʤʽʚ. 

11.15 ɸʥʘʣʦʛʽʯʥʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʜʽʷ ̔ ʥʰʠʭ ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʫʚʘʥʴ ʘʚʪʦʤʘʪʠʢʠ 

ʈʇʅ (ʧʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʽ ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʤʘʩʣʘ ʚ ʙʘʢʫ 

ʈʇʅ). 

11.16 ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʜʽʷ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʙʝʟʧʝʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʫʛʠ, 

ʟʛʽʜʥʦ ʧ. 11.4. 
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11.17 ʇʨʠʚʦʜ ʈʇʅ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʧʝʨʝʜʫʻ ʤʽʥʽʤʘʣʴʥʽʡ 

ʥʘʧʨʫʟʽ. ʂʦʥʪʨʦʣʴʦʚʘʥʘ ʥʘʧʨʫʛʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ ʥʘʧʨʫʛʠ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʢʘʥʘʣʫ 

çɼʦʜʘʪʠè,  ̔ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʜʽʷ ʢʽʥʮʝʚʦʛʦ ʚʠʤʠʢʘʯʘ ʥʘ ʟʘʙʦʨʦʥʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʙʽʢ çɿʤʝʥʰʠʪʠè. ʇʽʩʣʷ ʚʽʜʣʽʢʫ ʟʘʜʘʥʦʾ ʚʠʪʨʠʤʢʠ ʯʘʩʫ ʈʇʅ ʧʦʚʠʥʝʥ 

ʧʝʨʝʤʢʥʫʪʠʩʷ ʚ ʢʽʥʮʝʚʝ ʧʦʣʦʞʝʥʥʷ, ʧʦʚʠʥʥʽ ʟʘʛʦʨʽʪʠʩʷ ʩʚʽʪʣʦʜʽʦʜʠ çʇʫʩʢ -è  ̔

çʆʙʤʝʞʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷè, ʘ ʧʨʠʩʪʨʽʡ ʢʦʤʘʥʜ ʧʨʠʚʦʜʫ ʈʇʅ ʙʽʣʴʰʝ ʚʠʜʘʚʘʪʠ ʥʝ 

ʧʦʚʠʥʝʥ. 

11.18 ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʨʦʙʦʪʘ ʟʘʭʠʩʪʫ ʚʽʜ çʙʝʟʧʝʨʝʨʚʥʦʛʦ ʭʦʜʫè ʧʨʠʚʦʜʫ ʈʇʅ 

(ʷʢʱʦ ʚʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ). ɼʣʷ ʮʴʦʛʦ ʧʨʠ ʚʠʜʘʯʽ ʧʨʠʩʪʨʦʻʤ ʢʦʤʘʥʜʠ 

çɼʦʜʘʪʠè (ʘʙʦ çɿʤʝʥʰʠʪʠè) ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʜʥʦʛʦ ʮʠʢʣʫ ʧʝʨʝʤʠʢʘʥʥʷ ʧʨʠʚʦʜʫ 

ʈʇʅ, ʯʝʨʝʟ ʯʘʩ ʤʝʥʰʝ 10 ʩ ʽʤʽʪʫʻʪʴʩʷ ʡʦʛʦ  ʧʦʚʪʦʨʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ʧʨʠʚʦʜʫ - 

ʥʝʩʧʨʘʚʥʽʩʪʴ çʙʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜè. ʇʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʦ ʩʧʨʘʮʶʚʘʪʠ ʚʠʭʽʜʥʝ ʨʝʣʝ 

ʂL3 çʙʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜè, ɦ ʦ ʜʽʻ ʥʘ ʚʽʜʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʧʨʠʚʦʜʫ ʈʇʅ, ̔  ʧʦʚʠʥʝʥ 

ʩʧʘʣʘʭʥʫʪʠ ʩʚʽʪʣʦʜʽʦʜ VD7 çʙʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜè. ʇʦʚʝʨʥʝʥʥʷ ʧʨʠʩʪʨʦʶ ʚ ʧʦʯʘʪʢʦʚʝ 

ʧʦʣʦʞʝʥʥʷ ʽ ʩʢʠʜʘʥʥʷ ʩʚʽʪʣʦʜʽʦʜʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʪʠʩʥʝʥʥʷʤ ʢʥʦʧʢʠ 

çʉʂʀɼɸʅʅʗè. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʝʚʽʨʢʠ ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʠʪʠ ʞʠʚʣʝʥʥʷ 

ʧʨʠʚʦʜʫ ʈʇʅ. 

11.19 ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʚ ʧʦʚʥʽʡ ʩʭʝʤʽ. ɺʽʜ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʚʭʦʜʫ ʧʨʠʩʪʨʦʶ ʚʽʜʢʣʶʯʘʶʪʴʩʷ ʧʝʨʝʚʽʨʦʯʥʠʡ ʧʨʠʩʪʨʽʡ  ̔ ʧʽʜʢʣʶʯʘʶʪʴ ʢʦʣʘ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ ʚʽʜ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʉʠʣʦʚʠʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʨʦʙʦʪʫ. ʋ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʫʧʨʘʚʣʽʥʥʷ ʈʇʅ 

ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʽʥʘʣʴʥʽʡ ʥʘʧʨʫʟʽ. ɺʢʣʶʯʘʻʪʴʩʷ 

ʚʠʤʠʢʘʯ ʚʚʝʜʝʥʥʷ, ʱʦ ʧʦʜʘʻ ʞʠʚʣʝʥʥʷ ʥʘ ʩʝʢʮʽʶ ʰʠʥ, ʚʽʜ ʷʢʦʾ ʚʢʣʶʯʝʥʠʡ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʫʛʠ. 

11.20 ʇʦʨʽʚʥʶʻʪʴʩʷ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʥʘʧʨʫʛʠ, ʷʢʫ ʚʢʘʟʫʶʪʴ ʥʘ 

ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʦʤʫ ̔ ʥʜʠʢʘʪʦʨʽ ʧʨʠʩʪʨʦʶ, ʟ ʧʦʢʘʟʘʥʥʷʤʠ ʱʠʪʦʚʠʭ ʧʨʠʣʘʜʽʚ. 

11.21 ʋ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʨʝʞʠʤʽ ʧʨʠʚʦʜ ʈʇʅ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ, ʚ 

ʷʢʦʤʫ ʥʘʧʨʫʛʘ ʥʘ ʰʠʥʘʭ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʠʞʯʝ çʟʦʥʠ ʥʝʯʫʪʣʠʚʦʩʪʽè. ʇʦʪʽʤ ʈʇʅ 

ʧʝʨʝʤʠʢʘʻʪʴʩʷ ʚ ʨʝʞʠʤ çɸʚʪʦʤʘʪʠʯʥʦʛʦè ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʨʦʙʦʪʘ 

ʧʨʠʩʪʨʦʶ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʫʛʠ ʜʦ ʚʭʦʜʫ ʡʦʛʦ ʚ çʟʦʥʫ ʥʝʯʫʪʣʠʚʦʩʪʽè. 
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11.22 ɼʘʣʽ ʈʇʅ ʚ çɼʠʩʪʘʥʮʽʡʥʦʤʫè ʨʝʞʠʤʽ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ, ʧʨʠ 

ʷʢʦʤʫ ʥʘʧʨʫʛʘ ʥʘ h ʠʥʘʭ ʩʪʘʻ ʚʠʱʝ çʟʦʥʠ ʥʝʯʫʪʣʠʚʦʩʪʽè. ʇʦʪʽʤ ʈʇʅ ʧʝʨʝʤʠʢʘʻʪʴʩʷ 

ʚ ʨʝʞʠʤ çɸʚʪʦʤʘʪʠʯʥʦʛʦè ʨʝʛʫʣʶʚʘʥʥʷ  ̔ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʨʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʥʘ 

ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʜʦ ʡʦʛʦ ʚʭʦʜʞʝʥʥʷ ʚ çʟʦʥʫ ʥʝʯʫʪʣʠʚʦʩʪʽè. 

11.23 ʅʘ ʮʴʦʤʫ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʩʭʝʤʠ ʘʚʪʦʤʘʪʠʢʠ ʈʇʅ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʟʘʢʽʥʯʝʥʠʤʠ. ʆʬʦʨʤʣʷʻʪʴʩʷ ʧʨʦʪʦʢʦʣ ʥʘʣʘʛʦʜʞʝʥʥʷ  ̔ ʚ ʨʝʣʝʡʥʦʤʫ 

ʞʫʨʥʘʣʽ ʨʦʙʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʧʠʩ  ̔ ʚʠʩʥʦʚʦʢ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʢʣʶʯʝʥʥʷ 

ʘʚʪʦʤʘʪʠʢʠ ʈʇʅ ʚ ʨʦʙʦʪʫ. 
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12 ʆʨʛʘʥʽʟʘʮʽʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

 
12.1 ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ 

ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ çʇʨʘʚʠʣʘʤ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʨʝʣʝʡʥʦʛʦ 

ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞè. 

12.2 ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ 6 - ʨʽʯʥʠʡ ʮʠʢʣ ̔  ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: 
 
 

ʥʘʣʘʛʦʜʞʝʥʥʷ (ʅ); 

1 ʧʨʦʬ̔ʣʘʢʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ (K1) - ʯʝʨʝʟ 10 - 18 ʤʽʩʷʮʽʚ; 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ (ʂ) - ʦʜʠʥ ʨʘʟ ʥʘ ʪʨʠ ʨʦʢʠ; 

ʚʠʧʨʦʙʫʚʘʥʥʷ (ʆ) - ʦʜʠʥ ʨʘʟ ʥʘ ʨʽʢ (ʧʨʠ ʽʥʪʝʥʩʠʚʥʽʡ ʨʦʙʦʪʽ ʧʨʠʚʦʜʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʦʞʥʘ ʥʝ 

ʧʨʦʚʦʜʠʪʠ). 

ʚʽʜʥʦʚʣʝʥʥʷ (ɺ) - ʦʜʠʥ ʨʘʟ ʥʘ 6 ʨʦʢʽʚ. 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʚʢʘʟʘʥʘ ʜʣʷ ʧʨʠʤʽʱʝʥʴ 2 ʢʘʪʝʛʦʨʽʾ 

 
 

. 

12.3 ʆʙʩʷʛ ʧʝʨʝʚʽʨʢʠ: 
 
 

ʥʘʣʘʛʦʜʞʝʥʥʷ (ʅ): ʧ.ʧ. ʨʦʟʜʽʣʫ 10 ʽ 11 ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ; 

1 ʧʨʦʬ.ʢʦʥʪʨʦʣʴ (K1): ʚʠʢʦʥʫʶʪʴʩʷ ʧʫʥʢʪʠ 10.2, 10.3.2, 10.3.9 - 11; 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ (ʂ): ʚʠʢʦʥʫʶʪʴʩʷ ʧʫʥʢʪʠ ʨʦʟʜʽʣʫ 11; 

ʚʽʜʥʦʚʣʝʥʥʷ (ɺ): ʚʠʢʦʥʫʶʪʴʩʷ ʧʫʥʢʪʠ 10.2, 10.3.2, 10.3.9 - 11 
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13 ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 12 ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʈʉ83-ɺ4 ʙʝʟ ʤʦʜʫʣʷ ʜʘʪʯʠʢʽʚ ʧʦʣʦʞʝʥʥʷ ʈʇʅ 
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ʈʠʩʫʥʦʢ 13 ï ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʈʉ83-ɺ4 ʟ ʤʦʜʫʣʝʤ ʜʘʪʯʠʢʽʚ ʧʦʣʦʞʝʥʥʷ ʈʇʅ 
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14 ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 14 - ɻʘʙʘʨʠʪʥʽ  ̔ʧʨʠʻʜʥʫʚʘʣʴʥʽ ʨʦʟʤʽʨʠ ʧʨʠʩʪʨʦʶ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ ʤʦʥʪʘʞʽ 
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ʈʠʩ. 15 - ɻʘʙʘʨʠʪʥʽ ʽ ʧʨʠʻʜʥʫʚʘʣʴʥʽ ʨʦʟʤʽʨʠ ʧʨʠʩʪʨʦʶ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ 

ʤʦʥʪʘʞʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʦʨʦʪ ʚʣʽʚʦ (ʚʧʨʘʚʦ) 
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ʈʠʩ. 16 ï ɻʘʙʘʨʠʪʥʽ ʽ ʧʨʠʻʜʥʫʚʘʣʴʥʽ ʨʦʟʤʽʨʠ ʧʨʠʩʪʨʦʶ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ 

ʤʦʥʪʘʞʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʦʨʦʪ ʚʥʠʟ (ʚʛʦʨʫ) 
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ɼʆɼɸʊʆʂ ɸ 

(ʜʣʷ ʜʦʚʽʜʢʠ) 

ʇʝʨʝʣʽʢ ʧʨʠʡʥʷʪʠʭ ʩʢʦʨʦʯʝʥʴ, ʪʝʨʤʽʥʽʚ ʽ ʚʠʟʥʘʯʝʥʴ 

 
DI ï ʜʠʩʢʨʝʪʥʽ ʚʭʦʜʠ; 

KL ï ʚʠʭʽʜʥʽ ʨʝʣʝ; 

VD ï ʩʚʽʪʣʦʜʽʦʜʠ ̔ ʥʜʠʢʘʮʽʾ; 

ʈʂɯ ï ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʡ ʽʥʜʠʢʘʪʦʨ; 

ʈʇ ï ʧʨʦʤʽʞʥʝ ʨʝʣʝ; 

ʈʇʅ ï ʨʝʛʫʣʶʚʘʥʥʷ ʧʽʜ ʥʘʧʨʫʛʦʶ; 

ʈʊɹ ï ʨʝʣʝ ʩʪʨʫʤʦʚʦʛʦ ʙʣʦʢʫʚʘʥʥʷ; 

ʊʅ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʫʛʠ; 

ʊʋ ï ʪʝʣʝʫʧʨʘʚʣʽʥʥʷ; 

ʂ ʢʦʨʨ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʢʮʽʾ; 

ʂ ʪʨ ï ʢʦʝʬʽʮʽʻʥʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ; 

ʊ ʧʦʚʪʦʨ.ʚʢʣ ï ʯʘʩ ʧʦʜʘʥʥʷ ʧʦʚʪʦʨʥʦʾ ʢʦʤʘʥʜʠ; 

ʊ ʩʨʘʙ ï ʟʘʪʨʠʤʢʘ ʧʝʨʝʜ ʧʝʨʰʦʶ ʢʦʤʘʥʜʦʶ ʥʘ ʧʝʨʝʤʠʢʘʥʥʷ;  

ʊ ʫʩʢʦʨ ï ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʨʠ ʧʨʠʩʢʦʨʝʥʥʽ; 

U1, I1 ï ʥʘʧʨʫʛʘ  ̔ʩʪʨʫʤ ʚʽʜ ʧʝʨʰʦʛʦ ʜʞʝʨʝʣʘ; 

U2, I2ï ʥʘʧʨʫʛʘ  ̔ʩʪʨʫʤ ʚʽʜ ʜʨʫʛʦʛʦ ʜʞʝʨʝʣʘ; 

Un ï ʚʭʽʜʥʘ ʥʘʧʨʫʛʘ ʢʘʥʘʣʫ ʫʧʨʘʚʣʽʥʥʷ; 

Uʥʦʤ ï ʥʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ; 

U0 ï ʫʩʪʘʚʢʘ ʥʘʧʨʫʛʠ ʩʧʨʘʮʶʚʘʥʥʷ; 

Uset+ i Uset-  ï ʫʩʪʘʚʢʠ. 
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ɼʆɼɸʊʆʂ ɹ 

(ʦʙʦʚôʷʟʢʦʚʠʡ) 

ʄʝʥʶ ʧʨʠʩʪʨʦʶ ʈʉ83-ɺ4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. ɹ.1 ï ʆʩʥʦʚʥʝ ʤʝʥʶ, ʤʝʥʶ çʂʦʥʪʨʦʣʴè. 
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ʈʠʩ. ɹ.2 ï ʄʝʥʶ çɾʫʨʥʘʣ ʘʚʘʨʽʡè. 
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ʈʠʩ. ɹ.3 ï ʄʝʥʶ çɾʫʨʥʘʣ ʧʝʨʝʢʣʶʯʝʥʴ ʈʇʅè. 
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ʈʠʩ. ɹ.4 ï ʄʝʥʶ çʅʘʩʪʨʦʡʢʠè, ʤʝʥʶ çʋʩʪʘʚʢʠè. 
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ʈʠʩ. ɹ.5 ï ʄʝʥʶ çʂʦʥʬʽʛʫʨʘʮʽʷè. 
 

 
 

61 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. ɹ.6 ï ʄʝʥʶ çɼʘʪʘ ʪʘ ʯʘʩè ̔  çɿʚôʷʟʦʢè. 
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ʈʠʩ. ɹ.7 ï ʄʝʥʶ çɼʽʘʛʥʦʩʪʠʢʘè. 
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