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1 ɺɺɽɼɽʅʀɽ 

1.1. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʥʮʠʧʝ ʜʝʡʩʪʚʠ,̫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʝʛʠʩʪʨʘʪʦʨʦʚ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʈʄʊ 79 (ʜʘʣʝʝ ï ʈʄʊ 79 ʠʣʠ 

ʧʨʠʙʦʨ) ʠ ʫʢʘʟʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʧʨʘʚʠʣʴʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

2 ʆʇʀʉɸʅʀɽ ʀ ʈɸɹʆʊɸ 

2.1 ʅʘʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠʡ 

2.1.1 ʈʄʊ 79 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʩʪʘʪʠʯʝ-

ʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʅʉʍ) ʧʦ ɻʆʉʊ 6651-2009 ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʝʨʤʦ-

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩ ʅʉʍ ʧʦ ɻʆʉʊ ʈ 8.585-2001), ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʥʳʭ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʩʠʣʳ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʧʦ ɻʆʉʊ 26.011-80), 

ʘʢʪʠʚʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ ʠʣʠ ʯʘʩʪʦʪʫ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ, 

ʠʣʠ ʚ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʥʘ ʙʘʟʝ ʠʥʪʝʨʬʝʡʩʘ RS-485 ʩ ʧʨʦʪʦʢʦʣʦʤ ʦʙʤʝʥʘ MODBUS RTU, ʠʣʠ 

ʠʥʪʝʨʬʝʡʩʘ Ethernet ʩ ʧʨʦʪʦʢʦʣʦʤ ʦʙʤʝʥʘ MODBUS Tʉʈ, ʠʣʠ ʚ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ ʩʠʣʳ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ 4 ʜʦ 20 ʤɸ ʠ/ʠʣʠ ʚ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʩ ʧʨʦʪʦʢʦʣʦʤ ʦʙʤʝʥʘ HART. 

2.1.1.1 ɺʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʈʄʊ 79 (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʦʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʦʜʫʣʝʡ): 

- ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 

- ʜʠʩʢʨʝʪʥʳʡ (ʤʝʭʘʥʠʯʝʩʢʠʝ ʨʝʣʝ); 

- ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʳʡ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ (ʪʚʸʨʜʦʪʝʣʴʥʳʝ ʨʝʣʝ). 

2.1.1.2 ɺʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʈʄʊ 79 ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴʩʷ ʠ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ ʜʨʫʛʠʭ 

ʧʨʠʙʦʨʦʚ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ: 

- RS-485 ʩ ʧʨʦʪʦʢʦʣʦʤ ʦʙʤʝʥʘ MODBUS RTU; 

- Ethernet ʩ ʧʨʦʪʦʢʦʣʦʤ ʦʙʤʝʥʘ MODBUS Tʉʈ. 

 

2.1.2 ʈʄʊ 79 ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʵʥʝʨʛʝʪʠʢʠ. 

 

2.1.3 ʈʄʊ 79 ʷʚʣʷʶʪʩʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤʠ ʧʝʨʝʢʦʥʬʠʛʫʨʠʨʫʝʤʳʤʠ ʧʦʪʨʝʙʠʪʝʣʝʤ ʧʨʠ-

ʙʦʨʘʤʠ ʩ ʠʥʜʠʢʘʮʠʝʡ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʧʨʝʦʙʨʘʟʫʝʤʳʭ ʚʝʣʠʯʠʥ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʢʘʢ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʧʨʠʙʦʨʘʤʠ, ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʚ 

ʣʦʢʘʣʴʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʝʪʴ. ʇʨʦʩʤʦʪʨ ʠ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʈʄʊ 79 ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʢʘʢ ʩ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ). 

 

2.1.4 ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʈʄʊ 79 ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʧʘʨʘʤʝʪ-

ʨʦʚ ʠʟʤʝʨʷʝʤʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʠ ʧʝʨʝʜʘʯʫ ʠʭ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʩʭʝʤʘʤʠ ʧʨʠʙʦʨʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʷʟʴ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤ-

ʧʴʶʪʝʨʦʤ ʯʝʨʝʟ ʮʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ. ʅʘ ʩʝʥʩʦʨʥʦʤ ʵʢʨʘʥʝ ʈʄʊ 79 ʦʪʦʙʨʘʞʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʤʝʨʝʥʠʡ ʚ ʮʠʬʨʦʚʦʤ ʠ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʘʭ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʦ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʈʄʊ 79. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠʙʦʨ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʟʥʘ-

ʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʟʘ ʩʯʝʪ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

 

2.1.5 ʈʄʊ 79 ʠʤʝʪʁ ʤʦʜʫʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʙʘʟʦʚʦʛʦ ʙʣʦʢʘ ʩ ʤʦʜʫʣʝʤ ʧʠ-

ʪʘʥʠʷ ʠ ʩʚʷʟʠ, ʠʥʜʠʢʘʪʦʨʦʤ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚ ʚrʦʜʘ. ɹʘʟʦʚʳʡ ʙʣʦʢ ʩʦʜʝʨʞʠʪ: 

-  ʛʣʘʚʥʳʡ ʧʨʦʮʝʩʩʦʨ; 

-  ʜʠʩʧʣʝʡ ʩ ʩʝʥʩʦʨʥʦʡ ʧʘʥʝʣʴʶ; 

-  ʤʦʜʫʣʴ ʧʠʪʘʥʠʷ; 

-  ʤʦʜʫʣʴ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ; 
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-  ʦʩʥʦʚʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ (USB Host ï 3 ʢʘʥʘʣʘ, RS-485 ï 2 ʢʘʥʘʣʘ ʠ 

Ethernet); 

-  ʩʝʤʴ ʩʣʦʪʦʚ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚ ʚrʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʤʦʜʫʣʝʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ: 

-  4-ʢʘʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 24 ɺ; 

-  8-ʢʘʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʙʝʟ ʚʩʪʨʦʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠ-

ʪʘʥʠʷ; 

-  6-ʢʘʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʙʝʟ ʚʩʪʨʦʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠ-

ʪʘʥʠʷ; 

-  6-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʠʟʤʝʨʝʥʠʡ ʩʠʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ 0 ʜʦ 20 ʤɸ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʧʨʦʩʘ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʩʠʣʳ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ 4 ʜʦ 20 ʤɸ ʧʦ ʧʨʦʪʦʢʦʣʫ HART, ʙʝʟ ʚʩʪʨʦʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ; 

-  12-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ, ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 24 ɺ; 

-  4-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʜʠʩʢʨʝʪʥʳʤʠ ʚʭʦʜʘʤʠ çʩʙʨʦʩè, çʟʘʧʫʩʢè, çʨʝʚʝʨʩè ʥʘ ʢʘʞʜʳʡ ʢʘʥʘʣ ʠʟ-

ʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʳʭ ʤʦʜʫʣʝʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ: 

-  8-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʨʝʣʝ 5 A/250 ɺ (AC), ʠʣʠ 0,1 A/250 ɺ (DC), ʠʣʠ 4 A/30 ɺ (DC); 

-  12-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʨʝʣʝ 0,1 ɸ/250 ɺ (AC) ʠʣʠ 0,1 ɸ/250 ɺ (DC); 

-  4-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ (0é5, 0é20, 4é20 ʤɸ); 

-  ʟʫʤʤʝʨ ʜʣʷ ʧʦʜʘʯʠ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

2.1.5.1 ɺʭʦʜ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ 24ɺ (ʦʧʮʠʷ "ʈ24ɺ" ʧʦ ʬʦʨʤʝ ʟʘʢʘʟʘ) ʦʪʩʫʪʩʪʚʫʝʪ ʜʣʷ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩ ʚʳʨʝʟʦʤ ʚ ʱʠʪʝ 138ʭ138 ʤʤ (ʢʦʜ ʟʘʢʘʟʘ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ç2è ʧʦ 

ʬʦʨʤʝ ʟʘʢʘʟʘ). 

2.1.6 ʈʄʊ 79 ʠʤʝʶʪ ʠʩʧʦʣʥʝʥʠʷ: 

-  ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʦʝ; 

-  ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʝ ʩ ʚʠʜʦʤ ʚʟʨʳʚʦʟʘʱʠʪʳ çʠʩʢʨʦʙʝʟʦʧʘʩʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴè ʩ ʜʦ-

ʙʘʚʣʝʥʠʝʤ ʚ ʠʭ ʰʠʬʨʝ ʠʥʜʝʢʩʘ çɽʭè; 

-  ʘʪʦʤʥʦʝ (ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʠʭ ʰʠʬʨʝ ʠʥʜʝʢʩʘ çɸè. 

 

2.1.7 ʈʄʊ 79ɸ (ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ (ɸʉ) ʠ ʦʙʲʝʢʪʦʚ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʥʦʛʦ ʮʠʢʣʘ (ʆʗʊʎ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 25804.1-83 ʈʄʊ 79ɸ: 

- ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ɹ ī ʘʧʧʘʨʘʪʫʨʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ; 

- ʧʦ ʯʠʩʣʫ ʫʨʦʚʥʝʡ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʚʠʜʫ I ī ʥʦʤʠʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʠ ʦʪʢʘʟ. 

ʈʄʊ 79ɸ ʧʦ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ɸʉ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʨʫʧʧʘʤ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

1.3, 1.4, 2.1ï2.3 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 6.1 ʉʊʆ 1.1.1.07.001.0675-2017. 

ʈʄʊ 79ɸ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʜʝʞʥʦʩʪʠ ʉʊʆ 1.1.1.07.001.0675-2017. 

ʈʄʊ 79ɸ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʜʝʟʘʢʪʠʚʘʮʠʠ ʉʊʆ 1.1.1.07.001.0675-2017. 

ʈʄʊ 79ɸ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ R3, R4 (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʥʝ-

ʥʠʷ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ 6.4 ʉʊʆ 1.1.1.07.001.0675-2017. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʇ-001, ʅʇ-016 (ʆʇɹ ʆʗʊʎ), ʅʇ-033 ʈʄʊ 79ɸ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʘʤ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ 2, 3 ʠʣʠ 4: 

- ʧʦ ʥʘʟʥʘʯʝʥʠʶ ī ʢ ʵʣʝʤʝʥʪʘʤ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

- ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ī ʢ ʵʣʝʤʝʥʪʘʤ, ʚʘʞʥʳʤ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ ī ʢ ʫʧʨʘʚʣʷʶʱʠʤ ʵʣʝʤʝʥʪʘʤ. 

ʇʨʠʤʝʨ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ: 2, 2ʅ, 2ʋ,2ʅʋ, 2ʊ, 3, 3ʅ, 3ʋ, 3ʅʋ, 3ʊ, 4 ʠʣʠ 4ʅ. 
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ʈʄʊ 79ɸ ʦʪʥʦʩʷʪʩʷ ʢ I ʢʘʪʝʛʦʨʠʠ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʧʦ ʅʇ-031-01 ʠ ʢ ʛʨʫʧʧʝ ʠʩʧʦʣʥʝʥʠʷ 3 ʧʦ 

ʈɼ 25818-87. 

ʈʄʊ 79ɸ ʷʚʣʷʶʪʩʷ ʩʪʦʡʢʠʤʠ, ʧʨʦʯʥʳʤʠ ʠ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ 

ʫʨʦʚʥʝʤ ʩʝʡʩʤʠʯʥʦʩʪʠ 8 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSK-64 ʥʘ ʫʨʦʚʥʝ ʫʩʪʘʥʦʚʢʠ ʥʘʜ ʥʫʣʝʚʦʡ ʦʪʤʝʪʢʦʡ ʜʦ 

40 ʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 25804.3-83. 

2.1.8 ɺʟʨʳʚʦʙʝʟʦʧʘʩʥʳʝ ʈʄʊ 79ɽʭ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ 

ʧʦʤʝʱʝʥʠʡ ʠ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʊʈ ʊʉ 012/2011, ɻʆʉʊ 31610.0-

2019 (IEC 60079-0:2017), ɻʆʉʊ 31610.11-2014 (IEC 60079-11:2011), ʠʤʝʶʪ ʚʠʜ ʚʟʨʳʚʦʟʘʱʠʪʳ çʠʩ-

ʢʨʦʙʝʟʦʧʘʩʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ çiè ʠ ʤʘʨʢʠʨʦʚʢʫ ʚʟʨʳʚʦʟʘʱʠʪʳ [Ex ia Ga] IIC X. 

 

2.1.9 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 14254-2015 ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʥʫʪʨʴ ʈʄʊ 79 

ʧʳʣʠ, ʪʚʝʨʜʳʭ ʪʝʣ ʠ ʚʦʜʳ: 

ï IP 20 (ʢʦʨʧʫʩ ʠ ʢʣʝʤʤʥʳʝ ʢʦʣʦʜʢʠ); 

ï IP 54 (ʣʠʮʝʚʘʷ ʧʘʥʝʣʴ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʛʣʫʰʢʠ ʨʘʟʲʸʤʘ USB). 

 

2.1.10 ʇʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʄʊ 79 ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ: 

-  ʛʨʫʧʧʝ ʠʩʧʦʣʥʝʥʠʷ ʉ3 ʧʦ ɻʆʉʊ ʈ 52931-2008 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ 

ʤʠʥʫʩ 20 ʜʦ ʧʣʶʩ 50 ʉ̄ (ʠʥʜʝʢʩ ʟʘʢʘʟʘ t2050); 

-  ʚʠʜʫ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʋʍʃ 3.1 ʧʦ ɻʆʉʊ 15150-69 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶ-

ʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ ʤʠʥʫʩ 10 ʜʦ ʧʣʶʩ 50 ʉ̄ (ʠʥʜʝʢʩ ʟʘʢʘʟʘ ʋʍʃ 3.1 (-10é+50), ʪʠʧ ʘʪʤʦ-

ʩʬʝʨʳ II, III. 

 

2.1.11 ʇʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ ʈʄʊ 79 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʊʈ ʊʉ 

020/2011, ɻʆʉʊ ʈ ʄʕʂ 61326-1-2014. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 2.1. 

 

2.1.11.1 ʇʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ ʈʄʊ 79ɸ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʊʈ ʊʉ 

020/2011, ɻʆʉʊ 32137-2025 ʠ ʪʘʙʣʠʮʝ 2.1.1. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1.1.  
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ʊʘʙʣʠʮʘ 2.1 ï ʋʩʪʦʡʯʠʚʦʩʪʴ ʈʄʊ 79 ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ 
ʉʪʝʧʝʥʴ ʞʝʩʪʢʦʩʪʠ  
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ (ʠʩʧʳʪʘʪʝʣʴʥʳʡ 
ʫʨʦʚʝʥʴ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʚ ʧʦʤʝʭ ɿʥʘʯʝʥʠʝ 
ʂʨʠʪʝʨʠʡ  

ʢʘʯʝʩʪʚʘ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʥʠʷ  

 
2 
3 

ɻʆʉʊ 30804.4.2-2013 

ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʨʘʟʨʷʜʳ   

- ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʨʷʜ  4 ʢɺ A 
- ʚʦʟʜʫʰʥʳʡ ʨʘʟʨʷʜ 8 ʢɺ A 

 
 
3 
2 
1 

ɻʆʉʊ IEC 61000-4-3-2016 

ʈʘʜʠʦʯʘʩʪʦʪʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ  
ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 
- ʦʪ 80 ʄɻʮ ʜʦ 1 ɻɻʮ 
- ʦʪ 1,4 ʜʦ 2,0 ɻɻʮ 
- ʦʪ 2,0 ʜʦ 2,7 ɻɻʮ 

 
 

10 ɺ/ʤ 
3 ɺ/ʤ 
1 ɺ/ʤ 

 
 

A 
ɸ 
ɸ 

3 
ɻʆʉʊ IEC 61000-4-4-2016 

ɹʳʩʪʨʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ (ʧʘʯʢʠ) 
(ʥʘʥʦʩʝʢʫʥʜʥʳʝ ʠʤʧʫʣʴʩʥʳʝ ʧʦʤʝʭʠ): 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
- ʮʝʧʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ  

 
 
2 ʢɺ 
2 ʢɺ 
1 ʢɺ 

 
 

A 
ɸ 
A 

 
 
3 
 
3 
 
3 
 
3 
 
2 

ɻʆʉʊ IEC 61000-4-5-2017 

ɺʳʙʨʦʩʳ ʥʘʧʨʷʞʝʥʠʷ 
(ʤʠʢʨʦʩʝʢʫʥʜʥʳʝ ʠʤʧʫʣʴʩʥʳʝ ʧʦʤʝʭʠ) 

 
 
1 ʢɺ 

 
2 ʢɺ 

 
1 ʢɺ 

 
2 ʢɺ 

 
1 ʢɺ 

 
 

A 
 

A 
 

A 
 
ɸ 
 
ɸ 

- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
(ʧʨʦʚʦʜ ï ʧʨʦʚʦʜ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
(ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
(ʧʨʦʚʦʜ ï ʧʨʦʚʦʜ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
(ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 
- ʚʳʭʦʜʥʳʝ ʮʝʧʠ (ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 

2 
ʉʊɹ IEC 61000-4-6-2011 

ʂʦʥʜʫʢʪʠʚʥʳʝ ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʧʦʤʝʭʠ 3 ɺ A 

4 
ɻʆʉʊ IEC 61000-4-8-2013 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ 
- ʥʝʧʨʝʨʳʚʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

30 ɸ/ʤ ɸ 

3 
ɻʆʉʊ 30804.4.11-2013 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 
- ʧʨʦʚʘʣʳ 

 
0 % Uʥ 

1 

 
ɸ 

40 % Uʥ 
10/12 

ɸ 

70 % Uʥ 
25 

ɸ 

- ʧʨʝʨʳʚʘʥʠʷ 
0 % Uʥ 
250/300 

ɸ 

ɻʆʉʊ CISPR 11-2017 
ʢʣʘʩʩ ɸ ʛʨʫʧʧʳ 1* 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ  
ʨʘʜʠʦʧʦʤʝʭ ʧʨʠ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 
10 ʤ 
- ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʦʪ 30 ʜʦ 230 ʄɻʮ  
ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 40 ʜɹ 

ʢʣʘʩʩ ɸ 
ʛʨʫʧʧʳ 1* 

- ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʦʪ 230 ʜʦ 1000 ʄɻʮ  
ʚ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 47 ʜɹ 

ʇʨʠʤʝʯʘʥʠʷ: 
1 * ʂʣʘʩʩ ɸ ʛʨʫʧʧʳ 1 ï ʢʘʪʝʛʦʨʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ɻʆʉʊ CISPR 11-2017. 
2 ʈʄʊ 79 ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʠ ʥʝ ʩʦʟʜʘʶʪ ʧʦʤʝʭ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʘʧʧʘʨʘʪʫʨʦʡ 
ʩʠʩʪʝʤ ʠ ʵʣʝʤʝʥʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ, ʘ ʪʘʢʞʝ ʩ ʘʧʧʘʨʘʪʫʨʦʡ ʜʨʫʛʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦ-
ʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʈʄʊ 79 ʚ ʪʠʧʦʚʦʡ ʧʦʤʝʭʦʚʦʡ ʩʠʪʫʘʮʠʠ 
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ʊʘʙʣʠʮʘ 2.1.1 ī ʋʩʪʦʡʯʠʚʦʩʪʴ ʈʄʊ 79ɸ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ 
ʉʪʝʧʝʥʴ ʞʝʩʪʢʦʩʪʠ  
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 
ʦʙʩʪʘʥʦʚʢʠ  

(ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʚ ʧʦʤʝʭ ɿʥʘʯʝʥʠʝ 

ɻʨʫʧʧʘ ʠʩʧʦʣʥʝʥʠʷ 
ʠ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʧʦ ɻʆʉʊ 32137-2025 

4 
ɻʆʉʊ 30804.4.2-2013 

ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʨʘʟʨʷʜʳ:  

IV A - ʢʦʥʪʘʢʪʥʳʡ ʨʘʟʨʷʜ; 8 ʢɺ 

- ʚʦʟʜʫʰʥʳʡ ʨʘʟʨʷʜ. 15 ʢɺ 

 
 
3 
4 
4 
4 

ɻʆʉʊ IEC 61000-4-3-2016 

ʈʘʜʠʦʯʘʩʪʦʪʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ  
ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 
- ʦʪ 80 ʜʦ 1000 ʄɻʮ 
- ʦʪ 800 ʜʦ 960 ʄɻʮ 
- ʦʪ 960 ʜʦ 1400 ʄɻʮ 
- ʦʪ 1400 ʜʦ 6000 ʄɻʮ 

 
 

10 ɺ/ʤ 
30 ɺ/ʤ 
30 ɺ/ʤ 
30 ɺ/ʤ 

IV A 

 
 
4 
3 
4 

ɻʆʉʊ IEC 61000-4-4-2016 

ɹʳʩʪʨʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ (ʧʘʯʢʠ) 
(ʥʘʥʦʩʝʢʫʥʜʥʳʝ ʠʤʧʫʣʴʩʥʳʝ ʧʦʤʝʭʠ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
- ʮʝʧʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

 
 
4 ʢɺ 
2 ʢɺ 
2 ʢɺ 

IV A 

 
 
4 
 
4 
 
3 
 
3 
 
3 

ɻʆʉʊ IEC 61000-4-5-2017 

ɺʳʙʨʦʩʳ ʥʘʧʨʷʞʝʥʠʷ 
(ʤʠʢʨʦʩʝʢʫʥʜʥʳʝ ʠʤʧʫʣʴʩʥʳʝ ʧʦʤʝʭʠ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
(ʧʨʦʚʦʜ ï ʧʨʦʚʦʜ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
(ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
(ʧʨʦʚʦʜ ï ʧʨʦʚʦʜ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
(ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 
- ʚʳʭʦʜʥʳʝ ʮʝʧʠ (ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 

 
 

2 ʢɺ 
 
4 ʢɺ 

 
1 ʢɺ 

 
2 ʢɺ 

 
2 ʢɺ 

IV A 

3 
ɻʆʉʊ IEC 61000-4-6-2022 

ʂʦʥʜʫʢʪʠʚʥʳʝ ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʧʦʤʝʭʠ 10 ɺ IV A 

5 
ɻʆʉʊ IEC 61000-4-8-2013 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ: 
- ʥʝʧʨʝʨʳʚʥʦʝ 
- ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ (3 ʩ) 

 
100 ɸ/ʤ 
1000 ɸ/ʤ 

IV A 

5 
ɻʆʉʊ IEC 61000-4-9-2013 

ʀʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 1000 ɸ/ʤ IV A 

5 
ɻʆʉʊ IEC 61000-4-10-2014 

ɿʘʪʫʭʘʶʱʝʝ ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 100 ɸ/ʤ IV A 

3 
ɻʆʉʊ 30804.4.11-2013 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 
- ʧʨʦʚʘʣ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
 
- ʧʨʦʚʘʣ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
 
- ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʨʝʨʳʚʘʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

 
40 % Uʥ 
12/240 
70 % Uʥ 
100/2000 
0 % Uʥ 
10/200 

IV A 

 
4 
4 
3 
3 

ɻʆʉʊ IEC 61000-4-12-2016 

ɿʚʝʥʷʱʘʷ ʚʦʣʥʘ: 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ (ʧʨʦʚʦʜ ï ʧʨʦʚʦʜ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ (ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 
- ʚʳʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ (ʧʨʦʚʦʜ ï ʧʨʦʚʦʜ) 
- ʚʳʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ (ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 

 
2 ʢɺ 
4 ʢɺ 
1 ʢɺ 
2 ʢɺ 

IV A 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.1.1. 
ʉʪʝʧʝʥʴ ʞʝʩʪʢʦʩʪʠ  
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ  
ʦʙʩʪʘʥʦʚʢʠ  

(ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʚ ʧʦʤʝʭ ɿʥʘʯʝʥʠʝ 

ɻʨʫʧʧʘ ʠʩʧʦʣʥʝʥʠʷ 
ʠ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʧʦ ɻʆʉʊ 32137-2025 

ɻʆʉʊ IEC 61000-4-13-2016 

ɺʦʟʜʝʡʩʪʚʠʝ ʛʘʨʤʦʥʠʢ ʠ ʠʥʪʝʨʛʘʨʤʦʥʠʢ, 
ʚʢʣʶʯʘʷ ʩʠʛʥʘʣʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʵʣʝʢʪʨʠ-
ʯʝʩʢʠʤ ʩʝʪʷʤ, ʥʘ ʧʦʨʪ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʝʨʝ-
ʤʝʥʥʦʛʦ ʪʦʢʘ 

ɻʆʉʊ 
32137-
2025 

IV A 

ɻʆʉʊ IEC 61000-4-14-2016 

ʂʦʣʝʙʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ: ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ 
ʥʘʧʨʷʞʝʥʠʶ  
- Uʥ 
- 0,9Uʥ 
- 1,1Uʥ 

Ñ20 % UH 
+20 % UH 
-20 % UH 

IV A 

4 
ɻʆʉʊ IEC 61000-4-16-2023 

ʂʦʥʜʫʢʪʠʚʥʳʝ ʧʦʤʝʭʠ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ  
ʦʪ 0 ʜʦ 150 ʢɻʮ 
- ʜʣʠʪʝʣʴʥʳʝ ʧʦʤʝʭʠ ʥʘ ʯʘʩʪʦʪʝ 50 ɻʮ 30 ɺ 

IV A 
- ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʧʦʤʝʭʠ ʥʘ ʯʘʩʪʦʪʝ 50 ɻʮ 300 ɺ 
- ʜʣʠʪʝʣʴʥʳʝ ʧʦʤʝʭʠ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ: 
- ʦʪ 15 ʜʦ 150 ɻʮ 30é3 ɺ 
- ʦʪ 150 ɻʮ ʜʦ 1,5 ʢɻʮ 3 ɺ 
- ʦʪ 1,5 ʜʦ 15 ʢɻʮ 3é30 ɺ 
- ʦʪ 15 ʜʦ 150 ʢɻʮ 30 ɺ 

4 
ɻʆʉʊ IEC 61000-4-17-2015 

ʇʫʣʴʩʘʮʠʷ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʦ-
ʩʪʦʷʥʥʦʛʦ ʪʦʢʘ:  
ʨʘʟʤʘʭ ʧʫʣʴʩʘʮʠʡ ʥʘʧʨʷʞʝʥʠʷ 15 % Uʥ IV A 

3 
ɻʆʉʊ IEC 61000-4-18-2016 

ɿʘʪʫʭʘʶʱʘʷ ʢʦʣʝʙʘʪʝʣʴʥʘʷ ʚʦʣʥʘ ʯʘʩʪʦʪʦʡ  
0,1 ʠ 1,0 ʄɻʮ 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
- (ʧʨʦʚʦʜ ï ʧʨʦʚʦʜ) 
- ʚʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 
(ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 
- ʚʳʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ (ʧʨʦʚʦʜ ï ʧʨʦʚʦʜ) 
- ʚʳʭʦʜʥʳʝ ʧʦʨʪʳ ʧʠʪʘʥʠʷ (ʧʨʦʚʦʜ ï ʟʝʤʣʷ) 

1 ʢɺ 
 

2,5 ʢɺ 
 
1 
2 

IV A 

4 
ɻʆʉʊ IEC 61000-4-28-2014 

ʀʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 
- ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ (ȹf/f1), % 
- ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ, ʩ 

 
Ñ15 
1 

IV A 

ɻʆʉʊ IEC 61000-4-29-2016 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 
- ʧʨʦʚʘʣ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
 
 
 
- ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʨʝʨʳʚʘʥʠʝ ʥʘʧʨʷʞʝʥʠʷ 
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
- ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

 
40 % Uʥ 
0,3 ʩ 
70 % Uʥ 
1,0 ʩ 
0 % Uʥ 
0,3 ʩ 
80 % Uʥ 
120 % Uʥ 
10 ʩ 

IV A 

ɻʆʉʊ 30805.22-2013 
ʢʣʘʩʩ ɸ ʛʨʫʧʧʳ 1 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʨʘʜʠʦ-
ʧʦʤʝʭ ʧʨʠ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 10 ʤ 
- ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʦʪ 30 ʜʦ 230 ʄɻʮ ʚ ʦʢʨʫʞʘ-
ʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 
 

40 ʜɹ ʢʣʘʩʩ ɸ  
ʛʨʫʧʧʳ 1* 

- ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʦʪ 230 ʜʦ 1000 ʄɻʮ ʚ ʦʢʨʫ-
ʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

47 ʜɹ 

ʇʨʠʤʝʯʘʥʠʷ: 
1 * ʂʣʘʩʩ ɸ ʛʨʫʧʧʳ 1 ï ʢʘʪʝʛʦʨʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ɻʆʉʊ 30805.22-2013. 
2 ʈʄʊ 79ɸ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʠ ʥʝ ʩʦʟʜʘʶʪ ʧʦʤʝʭ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʘʧʧʘʨʘʪʫʨʦʡ 
ʩʠʩʪʝʤ ʠ ʵʣʝʤʝʥʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ, ʘ ʪʘʢʞʝ ʩ ʘʧʧʘʨʘʪʫʨʦʡ ʜʨʫʛʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʘʷ 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʈʄʊ 79ɸ ʚ ʪʠʧʦʚʦʡ ʧʦʤʝʭʦʚʦʡ ʩʠʪʫʘʮʠʠ 
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2.2 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

2.2.1 ʆʩʥʦʚʥʳʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2.2 ʠ 2.3. 

 

ʊʘʙʣʠʮʘ 2.2 ï ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʄʊ 79 ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʠʣʳ ʠ 

ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ, ʚʭʦʜʥʳʭ ʩʠʛ-

ʥʘʣʦʚ ʦʪ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ 

ʇʨʝʦʙʨʘʟʫʝʤʘʷ 
ʚʝʣʠʯʠʥʘ ʠʣʠ  
ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ 

ɼʠʘʧʘʟʦʥ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ 
ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ  
(ʢ ʜʠʘʧʘʟʦʥʫ ʧʨʝʦʙʨʘʟʦ-
ʚʘʥʠʷ ʠʣʠ ʠʟʤʝʨʝʥʠʡ) 
ʧʦʛʨʝʰʥʦʩʪʠ ɔ, %, ʜʣʷ 
ʠʥʜʝʢʩʘ ʟʘʢʘʟʘ 

ʊʠʧ ʅʉʍ 
ʧʝʨʚʠʯʥʦʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘ-
ʪʝʣʷ, ʪʠʧ 

ʚʭʦʜʥʦʛʦ ʩʠʛ-
ʥʘʣʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʤʝʨʝʥʠʡ ɸ ɺ 

ʊʝʤʧʝʨʘʪʫʨʘ2) 

ʦʪ -50 ʜʦ +200 ʉ̄ 

ʦʪ 39,23 ʜʦ 92,80 ʆʤ3) 

°0,1 °0,2 

50ʄ 
ʦʪ 39,35 ʜʦ 92,60 ʆʤ4) 

ʦʪ 40,00 ʜʦ 88,52 ʆʤ 50ʇ 

ʦʪ 78,46 ʜʦ 185,60 ʆʤ3) 

100ʄ 
ʦʪ 78,70 ʜʦ 185,20 ʆʤ4) 

ʦʪ 80,00 ʜʦ 177,04 ʆʤ 100ʇ 

ʦʪ 80,31 ʜʦ 175,86 ʆʤ Pt100 

ʦʪ 401,55 ʜʦ 879,30 ʆʤ Pt5001) 

ʦʪ 803,10 ʜʦ 1758,60 ʆʤ Pt10001) 

ʦʪ -200 ʜʦ +600 ʉ̄ 

ʦʪ 8,62 ʜʦ 158,56 ʆʤ 

°0,1 °0,2 

50ʇ 

ʦʪ 17,24 ʜʦ 317,11 ʆʤ 100ʇ 

ʦʪ 18,52 ʜʦ 313,71 ʆʤ Pt100 

ʦʪ 92,60 ʜʦ 1568,55 ʆʤ Pt5001) 

ʦʪ 185,20 ʜʦ 3137,10 ʆʤ Pt10001) 

ʦʪ -60 ʜʦ +180 Áʉ 
ʦʪ 69,45 ʜʦ 223,21 ʆʤ 

°0,1 °0,2 

100ʅ 

ʦʪ 347,27 ʜʦ 1116,03 ʆʤ 500ʅ1) 
ʦʪ 694,54 ʜʦ 2232,06 ʆʤ 1000ʅ1) 

ʦʪ -50 ʜʦ +1100 ʉ̄ ʦʪ -2,431 ʜʦ +63,792 ʤɺ °0,15 °0,25 
J 

ʦʪ -200 ʜʦ +1200 ʉ̄ ʦʪ -7,890 ʜʦ +69,553 ʤɺ °0,25 °0,35 

ʦʪ -50 ʜʦ +600 ʉ̄ ʦʪ -3,005 ʜʦ +49,108 ʤɺ °0,15 °0,25 
L 

ʦʪ -200 ʜʦ +800 ʉ̄ ʦʪ -9,488 ʜʦ +66,466 ʤɺ °0,25 °0,35 

ʦʪ -50 ʜʦ +1300 ʉ̄ ʦʪ -1,889 ʜʦ +52,410 ʤɺ °0,15 °0,25 
ʂ 

ʦʪ -200 ʜʦ +1370 ʉ̄ ʦʪ -5,891 ʜʦ +54,819 ʤɺ °0,25 °0,35 

ʦʪ 0 ʜʦ +1700 ʉ̄ ʦʪ 0,000 ʜʦ 20,222 ʤɺ °0,15 °0,25 
R 

ʦʪ -50 ʜʦ +1760 ʉ̄ ʦʪ -0,226 ʜʦ 21,003 ʤɺ °0,25 °0,35 

ʦʪ 0 ʜʦ +1700 ʉ̄ ʦʪ 0,000 ʜʦ 17,947 ʤɺ °0,15 °0,25 
S 

ʦʪ -50 ʜʦ +1760 ʉ̄ ʦʪ -0,236 ʜʦ 18,609 ʤɺ °0,25 °0,35 

ʦʪ +300 ʜʦ +1800 ʉ̄ ʦʪ 0,431 ʜʦ 13,591 ʤɺ °0,15 °0,25 B 

ʦʪ 0 ʜʦ +2500 ʉ̄ ʦʪ 0,000 ʜʦ 33,640 ʤɺ °0,15 °0,25 ɸ-1 

ʦʪ 0 ʜʦ +1800 ʉ̄ ʦʪ 0,000 ʜʦ 27,232 ʤɺ °0,15 °0,25 ɸ-2 

ʦʪ 0 ʜʦ +1800 ʉ̄ ʦʪ 0,000 ʜʦ 26,773 ʤɺ °0,15 °0,25 ɸ-3 

ʦʪ -200 ʜʦ +1000 ʉ̄ ʦʪ -8,825 ʜʦ 76,373 ʤɺ °0,15 °0,25 ɽ 

ʦʪ -50 ʜʦ +400 ʉ̄ ʦʪ -1,819 ʜʦ 20,872 ʤɺ °0,15 °0,25 
ʊ 

ʦʪ -200 ʜʦ +400 ʉ̄ ʦʪ -5,603 ʜʦ 20,872 ʤɺ °0,25 °0,35 

ʦʪ -40 ʜʦ +1300 ʉ̄ ʦʪ -1,023 ʜʦ 47,513 ʤɺ °0,15 °0,25 
N 

ʦʪ -200 ʜʦ +1300 ʉ̄ ʦʪ -3,990 ʜʦ 47,513 ʤɺ °0,25 °0,35 

ʉʠʣʘ ʧʦʩʪʦʷʥʥʦʛʦ 
ʪʦʢʘ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ  
ʜʠʘʧʘʟʦʥʦʤ  
ʧʝʨʚʠʯʥʦʛʦ  
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ  

ʦʪ 0 ʜʦ 5 ʤɸ °0,1 °0,2 

ʫʥʠʬʠʮʠʨʦ-
ʚʘʥʥʳʡ (ʘʥʘ-
ʣʦʛʦʚʳʡ) 
ʚʭʦʜʥʦʡ ʩʠʛ-

ʥʘʣ 

ʦʪ 4 ʜʦ 20 ʤɸ 
°0,075 °0,15 

ʦʪ 0 ʜʦ 20 ʤɸ 

ʅʘʧʨʷʞʝʥʠʝ  
ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʦʪ 0 ʜʦ 30 ʤɺ 

°0,1 °0,2 
ʦʪ 0 ʜʦ 50 ʤɺ 
ʦʪ 0 ʜʦ 100 ʤɺ 
ʦʪ 0 ʜʦ 500 ʤɺ1) 

ʦʪ 0 ʜʦ 10 ɺ °0,15 °0,25 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.2 

ʇʨʝʦʙʨʘʟʫʝʤʘʷ 
ʚʝʣʠʯʠʥʘ ʠʣʠ  
ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ 

ɼʠʘʧʘʟʦʥ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ 
ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ  
(ʢ ʜʠʘʧʘʟʦʥʫ ʧʨʝʦʙʨʘʟʦ-
ʚʘʥʠʷ ʠʣʠ ʠʟʤʝʨʝʥʠʡ) 
ʧʦʛʨʝʰʥʦʩʪʠ ɔ, %, ʜʣʷ 
ʠʥʜʝʢʩʘ ʟʘʢʘʟʘ 

ʊʠʧ ʅʉʍ 
ʧʝʨʚʠʯʥʦʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘ-
ʪʝʣʷ, ʪʠʧ 

ʚʭʦʜʥʦʛʦ ʩʠʛ-
ʥʘʣʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʤʝʨʝʥʠʡ ɸ ɺ 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ  
ʩʦʧʨʦʪʠʚʣʝʥʠʝ  
ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʜʠʘʧʘʟʦʥʦʤ ʧʝʨ-
ʚʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦ-
ʚʘʪʝʣʷ 

ʦʪ 0 ʜʦ 80 ʆʤ 

Ñ0,1 Ñ0,2 

ʫʥʠʬʠʮʠʨʦ-
ʚʘʥʥʳʡ (ʘʥʘ-
ʣʦʛʦʚʳʡ) 
ʚʭʦʜʥʦʡ ʩʠʛ-

ʥʘʣ 

ʦʪ 0 ʜʦ 150 ʆʤ 
ʦʪ 0 ʜʦ 300 ʆʤ 
ʦʪ 0 ʜʦ 1500 ʆʤ1) 
ʦʪ 0 ʜʦ 3000 ʆʤ1) 

ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ 
ʦʪ ʧʦʪʝʥʮʠʦʤʝʪ-
ʨʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ 
ʩ ʥʦʤʠʥʘʣʴʥʳʤ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 
ʦʪ 0,9 ʜʦ 10,5 ʢʆʤ 

ʦʪ 0 ʜʦ 100 % ʦʪ 0,09 ʜʦ 1,05 ɺ Ñ0,15 Ñ0,25 
ʘʥʘʣʦʛʦʚʳʡ 
ʚʭʦʜʥʦʡ ʩʠʛ-

ʥʘʣ 

_________________________ 
1) ʇʦ ʦʪʜʝʣʴʥʦʤʫ ʟʘʢʘʟʫ. 
2) ɺʭʦʜʥʦʡ ʠʟʤʝʨʷʝʤʳʡ ʩʠʛʥʘʣ ʦʪ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʜʘʣʝʝ ï ʅʉʍ) ʧʦ ɻʆʉʊ 6651-2009 ʠʣʠ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʝʨʤʦʵʣʝʢ-
ʪʨʠʯʝʩʢʠʭ ʩ ʅʉʍ ʧʦ ɻʆʉʊ ʈ 8.585-2001. 
3) a = 0,00428 Áʉ-1.  
4) a = 0,00426 Áʉ-1. 

 

ʊʘʙʣʠʮʘ 2.3 ï ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʄʊ 79 ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʯʘʩʪʦʪʳ 
ʀʟʤʝʨʷʝʤʘʷ 

ʚʝʣʠʯʠʥʘ 

(ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ) 

ɼʠʘʧʘʟʦʥ 

ʠʟʤʝʨʝʥʠʡ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʧʦʛʨʝʰʥʦʩʪʠ ŭ, %, ʜʣʷ ʠʥʜʝʢʩʘ ʟʘʢʘʟʘ 

ɸ ɺ 

ʏʘʩʪʦʪʘ ʦʪ 0,03 ʜʦ 20000 ɻʮ Ñ0,1 Ñ0,2 
 

2.2.2 ʇʘʨʘʤʝʪʨʳ ʠʟʤʝʨʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ: 

- ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ  ʦʪ 1 ʜʦ 7Ŀ1012; 

- ʜʠʩʢʨʝʪʥʦʩʪʴ ʦʪʩʯʝʪʘ ʠʤʧʫʣʴʩʦʚ    1 ʠʤʧʫʣʴʩ. 

2.2.3 ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʥʝ ʙʦʣʝʝ °0,5 %. 

2.2.4 ɺʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʨʝʞʠʤʘ ï ʥʝ ʙʦʣʝʝ 30 ʤʠʥ. 

2.2.5 ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʘʥʠʡ ʈʄʊ 79 ʥʝ ʧʨʝʚʳʰʘʶʪ 0,25 ʧʨʝʜʝʣʦʚ ʜʦ-

ʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝʥʠʡ) ʧʦʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.2 ʠʣʠ 0,25 

ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.3. 

2.2.6 ʇʨʝʜʝʣ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʢʘʞʜʳʝ 10 Áʉ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,5 

ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝʥʠʡ) ʧʦʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 

2.2 ʠʣʠ 0,5 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.3. 

2.2.7 ʇʨʝʜʝʣ rʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʈʄʊ 79 ʜʣʷ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʩ ʊʇ, ʚʳʟʚʘʥʥʦʡ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠʭ ʩʚʦʙʦʜʥʳʭ ʢʦʥʮʦʚ, ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 

°1 ʉ̄. 

2.2.8 ʇʨʝʜʝʣ rʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʷ-

ʞʝʥʠʷ ʧʠʪʘʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʧ. 2.2.22, ʥʝ 

ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,2 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝʥʠʡ) 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.2 ʠʣʠ 0,2 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦ-

ʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.3. 

2.2.9 ʆʙʣʘʩʪʴ ʟʘʜʘʥʠʷ ʫʩʪʘʚʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝʥʠʡ. 
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2.2.10 ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʛʥʘʣʠʟʘʮʠʠ ʥʝ 

ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 1,0 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝʥʠʡ) 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.2 ʠʣʠ 1,0 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦ-

ʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.3. 

2.2.11 ʇʨʝʜʝʣ rʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʛʥʘʣʠʟʘʮʠʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʢʘʞʜʳʝ 10 Áʉ 

ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,5 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝ-

ʥʠʡ) ʧʦʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.2 ʠʣʠ 0,5 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦ-

ʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.3. 

2.2.12 ʇʨʝʜʝʣ rʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʛʥʘʣʠʟʘʮʠʠ, 

ʚʳʟʚʘʥʥʦʡ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʜʦ ʣʶʙʦʛʦ ʚ ʧʨʝʜʝʣʘʭ ʨʘʙʦʯʠʭ 

ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ, ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,2 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ 

(ʢ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝʥʠʡ) ʧʦʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.2 ʠʣʠ 0,2 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟ ʪʘʙʣʠʮʳ 2.3. 

2.2.13 ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʫʥʠʬʠʮʠʨʦʚʘʥ-

ʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ) ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʚʳʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ ʩʠʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʥʝ 

ʧʨʝʚʳʰʘʶʪ °0,1 %. 

2.2.14 ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʜʣʷ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ ʥʝ ʙʦʣʝʝ: 

- 0,4 ʢʆʤ ī ʜʣʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 0 ʜʦ 20, ʦʪ 4 ʜʦ 20 ʤɸ; 

- 2 ʢʆʤ ī ʜʣʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 0 ʜʦ 5 ʤɸ. 

2.2.15 ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʚʝʜʸʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʫʥʠʬʠʮʠʨʦʚʘʥ-

ʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ) ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʚʳʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ ʩʠʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʢʘʞʜʳʝ 10  

ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,5 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʧʨʠʚʝʜʸʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʚʳʭʦʜʥʦʛʦ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ) ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʚʳʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ ʩʠʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

2.2.16 ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʚʝʜʸʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʫʥʠʬʠʮʠʨʦʚʘʥ-

ʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ) ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʚʳʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ ʩʠʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, 

ʚʳʟʚʘʥʥʦʡ ʠʟʤʝʥʝʥʠʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʦʪ 0 ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʢʘʟʘʥʥʦʛʦ ʚ 

ʧ. 2.2.14, ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0,5 ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʢʘʝʤʦʡ ʧʨʠʚʝʜʸʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʫʥʠʬʠʮʠ-

ʨʦʚʘʥʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ) ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʚʳʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ ʩʠʣʳ ʧʦʩʪʦʷʥʥʦʛʦ. 

2.2.17 ʄʠʥʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʘʨʭʠʚ ï 0,1ʩ. 

2.2.18 ɺʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ (ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʚʭʦʜʠʪ ʚ ʟʦʥʫ ʧʨʝʜʝʣʘ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ) ʥʝ ʙʦʣʝʝ 2 ʩ ʧʨʠ 

ʩʢʘʯʢʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 0 ʜʦ 100 % ʠ ʦʪʢʣʶʯʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

2.2.19 ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ: 

- ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʜʠʩʢʨʝʪʥʦʤ ʚʭʦʜʝ: ʦʪ ʤʠʥʫʩ 25 ʜʦ ʧʣʶʩ 25 ɺ; 

- ʜʠʘʧʘʟʦʥ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ç0è: ʦʪ ʤʠʥʫʩ 25 ʜʦ 0 ɺ; 

- ʜʠʘʧʘʟʦʥ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʣʦʛʠʯʝʩʢʦʡ ç1è: ʦʪ ʧʣʶʩ 4 ʜʦ ʧʣʶʩ 25 ɺ; 

- ʪʦʢ, ʧʦʪʨʝʙʣʷʝʤʳʡ ʜʠʩʢʨʝʪʥʳʤ ʚʭʦʜʦʤ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ 24 ɺ: ʥʝ ʙʦʣʝʝ 12 ʤɸ. 

2.2.20 ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʦʪʥʳʭ/ʠʤʧʫʣʴʩʥʳʭ ʚʭʦʜʦʚ: 

- ʪʠʧ ʚʭʦʜʘ: ʩʫʭʦʡ ʢʦʥʪʘʢʪ ʠʣʠ NAMUR; 

- ʚʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʢʣʶʯʘ ʜʘʪʯʠʢʘ ʟʘʤʢʥʫʪʦ/ʨʘʟʦʤʢʥʫʪʦ; 

- ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʝʥʘʛʨʫʞʝʥʥʦʤ ʚʭʦʜʝ: (8,20 Ñ 0,15) ɺ; 

- ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʭʦʜʘ: ʥʝ ʙʦʣʝʝ 9 ʤɸ; 

- ʩʫʤʤʘʨʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʜʚʦʜʷʱʠʭ ʧʨʦʚʦʜʦʚ ʜʘʪʯʠʢʘ ʥʝ ʙʦʣʝʝ 50 ʆʤ; 

- ʪʦʢ ʚ ʮʝʧʠ ʜʘʪʯʠʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʩʪʦʷʥʠʶ çʚʳʢʣʶʯʝʥʦè ī ʥʝ ʙʦʣʝʝ 1,2 ʤɸ (ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ ʜʘʪʯʠʢʘ ʥʝ ʤʝʥʝʝ 5,9 ʢʆʤ); 

- ʪʦʢ ʚ ʮʝʧʠ ʜʘʪʯʠʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʩʪʦʷʥʠʶ çʚʢʣʶʯʝʥʦè ī ʥʝ ʤʝʥʝʝ 2,1 ʤɸ (ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝ ʜʘʪʯʠʢʘ ʥʝ ʙʦʣʝʝ 2,9 ʢʆʤ); 
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- ʚ ʜʠʘʧʘʟʦʥʝ ʪʦʢʦʚ ʜʘʪʯʠʢʘ 1,2 < I < 2,1 ʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ ʥʝ ʦʧʨʝʜʝʣʝʥʦ; 

- ʪʦʢ ʚ ʮʝʧʠ ʜʘʪʯʠʢʘ NAMUR, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʩʪʦʷʥʠʶ çʦʙʨʳʚ ʮʝʧʠ ʜʘʪʯʠʢʘè ī ʥʝ 

ʙʦʣʝʝ 0,15 ʤɸ (ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʪʯʠʢʘ ʥʝ ʤʝʥʝʝ 54 ʢʆʤ); 

- ʪʦʢ ʚ ʮʝʧʠ ʜʘʪʯʠʢʘ NAMUR, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʩʪʦʷʥʠʶ çʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝè ī ʥʝ 

ʤʝʥʝʝ 6,5 ʤɸ (ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʪʯʠʢʘ ʥʝ ʙʦʣʝʝ 0,29 ʢʆʤ); 

- ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʷʥʠʡ çʚʢʣʶʯʝʥʦè/ çʚʳʢʣʶʯʝʥʦè ī ʥʝ ʤʝʥʝʝ 20 ʤʢʩ; 

- ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʢʘʥʘʣʦʚ ʯʘʩʪʦʪʥʳʭ/ʠʤʧʫʣʴʩʥʳʭ ʚʭʦʜʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʦʪ ʜʨʫ-

ʛʠʭ ʢʘʥʘʣʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

2.2.21 ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦ-

ʜʦʚ çʥʘʧʨʘʚʣʝʥʠʝ ʩʯʸʪʘè, çʟʘʧʫʩʢè, çʩʙʨʦʩè ʢʘʞʜʦʛʦ ʠʟ ʯʘʩʪʦʪʥʳʭ/ʠʤʧʫʣʴʩʥʳʭ ʚʭʦʜʦʚ: 

- ʪʠʧ ʚʭʦʜʘ: ʩʫʭʦʡ ʢʦʥʪʘʢʪ; 

- ʚʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʢʣʶʯʘ ʜʘʪʯʠʢʘ ʟʘʤʢʥʫʪʦ/ʨʘʟʦʤʢʥʫʪʦ; 

- ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʝʥʘʛʨʫʞʝʥʥʦʤ ʚʭʦʜʝ (8,20 Ñ 0,15) ɺ; 

- ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʭʦʜʘ ʥʝ ʙʦʣʝʝ 5 ʤɸ; 

- ʮʝʧʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʮʝ-

ʧʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʭʦʜʘ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ/ʠʤʧʫʣʴʩʦʚ. 

2.2.22 ʇʠʪʘʥʠʝ ʈʄʊ 79 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʯʘʩʪʦʪʦʡ ʦʪ 50 ʜʦ 60 ɻʮ 

ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʦʪ 130 ʜʦ 249 ɺ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 220 ɺ, ʠʣʠ ʦʪ ʩʝʪʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ ʦʪ 150 ʜʦ 249 ɺ, ʠʣʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ ʦʪ 20 

ʜʦ 30 ɺ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʨʝʟʝʨʚʥʦʝ ʧʠʪʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʘʜʝʥʠʠ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʠʞʝ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ. ʇʠʪʘʥʠʝ ʈʄʊ 79 ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʪ ʚʩʪʨʦʝʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ (ʧʨʠ ʥʘʣʠʯʠʠ ʙʣʦʢʘ ʨʝʟʝʨʚʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʥʦʛʦ 

ʧʠʪʘʥʠʷ (ʈɸʇ)) ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ 220 ʠ 24 ɺ. 

ʇʨʠʤʝʯʘʥʠʝ ï ɺʭʦʜ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ 24ɺ (ʦʧʮʠʷ "ʈ24ɺ" ʧʦ ʬʦʨʤʝ ʟʘʢʘʟʘ) ʦʪʩʫʪʩʪʚʫʝʪ 

ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩ ʚʳʨʝʟʦʤ ʚ ʱʠʪʝ 138ʭ138 ʤʤ (ʢʦʜ ʟʘʢʘʟʘ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ç2è ʧʦ ʬʦʨʤʝ ʟʘʢʘʟʘ). 

2.2.22.1 ɺʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʪʨʦʝʥʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʧʠʪʘʥʠʷ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʘʥʘʣʘʤ ʤʦʜʫʣʝʡ ɸ4: 

- ʥʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (24,00 Ñ 0,48) ɺ; 

- ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʪʦʢʝ ʥʘʛʨʫʟʢʠ 22 ʤɸ, ʥʝ ʤʝʥʝʝ: 

- ʜʣʷ ʈʄʊ 79ɽʭ                                      18 ɺ, 

- ʜʣʷ ʈʄʊ 79                                           23 ɺ; 

- ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʝ ʙʦʣʝʝ 40 ʤɸ. 

2.2.22.2 ɺʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʪʨʦʝʥʥʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ 24 ɺ ʥʘ ʤʦ-

ʜʫʣʝ ɹʇ: 

- ʥʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (24,00Ñ0,48) ɺ; 

- ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʪʦʢʝ ʥʘʛʨʫʟʢʠ 200 ʤɸ ʥʝ ʤʝʥʝʝ 23 ɺ; 

- ʜʦʧʫʩʢʘʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ, ʥʝ ʙʦʣʝʝ 5 ʩ, ʟʘʤʳʢʘʥʠʝ ʚʳʭʦʜʘ; 

- ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʳʭʦʜʘ ʥʝ ʙʦʣʝʝ 500 ʤɸ. 

2.2.22.3 PMT 79Ex ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʝ ʙʘʨʴʝʨʳ ʠʩʢʨʦʟʘʱʠʪʳ ʥʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʚʭʦʜʘʭ, ʢʦ-

ʪʦʨʳʝ ʠʤʝʶʪ ʤʘʨʢʠʨʦʚʢʫ çʀʩʢʨʦʙʝʟʦʧʘʩʥʳʝ ʮʝʧʠè ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ. 

2.2.22.4 ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʡ ʮʝʧʠ ʈʄʊ 79ɽʭ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 
ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʡ: 

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ Um, ɺ  250; 

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ Uo, ɺ  28,2; 

- ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜʥʦʡ ʪʦʢ Io, ʤɸ  116; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʈʦ, ɺʪ  0,82; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʥʝʰʥʷʷ ʝʤʢʦʩʪʴ ʉʦ, ʥʌ 40,5; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʥʝʰʥʷʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ Lo, ʤɻʥ  1,32. 
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2.2.23 ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʦʪ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʩʝʪʠ, ʥʝ 

ʧʨʝʚʳʰʘʝʪ 30 ɺĿɸ. 

2.2.24 ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʠʟʦʣʷʮʠʠ 

2.2.24.1. ʀʟʦʣʷʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʧʠʪʘʥʠʷ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ (ʚʠʥʪʘ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʧʝʡ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ, 

ʚʭʦʜʥʳʭ ʠ ʠʥʪʝʨʬʝʡʩʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ RS-485 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʠʩʧʳʪʘʥʠʡ ʚʳ-

ʜʝʨʞʠʚʘʝʪ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥ ʜʝʡʩʪʚʠʝ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ 

ʬʦʨʤʳ ʯʘʩʪʦʪʦʡ ʦʪ 45 ʜʦ 65 ɻʮ: 

- 1500 ɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ (20 Ñ 5) Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʦʪ 

30 ʜʦ 80 %; 

- 900 ɺ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ (90 Ñ 3) % ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 

(25 Ñ 3) Áʉ. 

2.2.24.2 ʀʟʦʣʷʮʠʷ ʮʝʧʝʡ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ ʠ ʠʥʪʝʨʬʝʡʩʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ RS-485 

ʠ Ethernet ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ (ʚʠʥʪʘ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʠʩʧʳʪʘʥʠʡ ʚʳʜʝʨʞʠʚʘʝʪ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥ ʜʝʡʩʪʚʠʝ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʬʦʨʤʳ ʯʘʩʪʦʪʦʡ ʦʪ 45 ʜʦ 65 ɻʮ: 

- 500 ɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ (20 Ñ 5) Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʦʪ 

30 ʜʦ 80 %; 

- 300 ɺ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ (90 Ñ 3) % ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 

(25 Ñ 3) Áʉ. 

2.2.25 ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ ʪʦʢʦʚʝʜʫʱʠʭ ʮʝʧʝʡ ʈʄʊ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʠʥʪʘ ʟʘʟʝʤʣʝʥʠʷ ʥʝ ʤʝʥʝʝ: 

- 20 ʄʆʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ (20 Ñ 5) Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʦʪ 30 ʜʦ 80 %; 

- 5 ʄʆʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ (50 Ñ 3) Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʦʪ 

30 ʜʦ 80 %; 

- 1 ʄʆʤ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ (90 ° 3) % ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 

(25 ° 3) ʉ̄. 
 

2.2.26 ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ ʈʄʊ 79 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2.4. 

ʊʘʙʣʠʮʘ 2.4 ï ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ ʈʄʊ 79 

ɼʠʘʛʦʥʘʣʴ 

ʵʢʨʘʥʘ, ʜʶʡʤ 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ, ʥʝ ʙʦʣʝʝ 
ʄʘʩʩʘ, ʢʛ, 

ʥʝ ʙʦʣʝʝ ʜʣʠʥʘ ʰʠʨʠʥʘ ʚʳʩʦʪʘ 
ʚʳʨʝʟ ʚ 

ʱʠʪʝ 

ʤʦʥʪʘʞʥʘʷ 

ʛʣʫʙʠʥʘ 

10 177 266 229 138ʭ202 153 4,5 

10 153 255 205 138ʭ138 153 3,5 

15 182 354 316 138ʭ202 153 4,5 
 

2.2.27 ʈʄʊ 79 ʫʩʪʦʡʯʠʚ rʢ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ ʤʠʥʫʩ 20 ʜʦ 

ʧʣʶʩ 50 ÁC, ʦʪ ʤʠʥʫʩ 10 ʜʦ ʧʣʶʩ 50 ÁC (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʝʢʩʘ ʟʘʢʘʟʘ). 

2.2.27.1 ʈʄʊ 79 ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʝ ʧʨʦʯʥr  ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ ʦʪ ʤʠʥʫʩ 25 ʜʦ ʧʣʶʩ 50 ʉ̄. 

2.2.28 ʈʄʊ 79 ʫʩʪʦʡʯʠʚ rʠ ʧʨʦʯʥr  ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʣʘʞʥʦʩʪʠ ʜʦ 90 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

25 ʉ̄ ʠ ʜʦ 95 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35 ʉ̄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

2.2.29 ʈʄʊ 79 ʧʨʦʯʥ rʠ ʫʩʪʦʡʯʠʚ rʢ ʚʦʟʜʝʡʩʪʚʠʶ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʚʠʙʨʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ ʦʪ 1 ʜʦ 100 ɻʮ ʧʨʠ ʘʤʧʣʠʪʫʜʝ ʚʠʙʨʦʫʩʢʦʨʝʥʠʷ 20 ʤ/ʩ2. 

2.2.30 ʈʄʊ 79 ʥʝ ʠʤʝʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʫʟʣʦʚ ʩ ʨʝʟʦʥʘʥʩʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʦʪ 

5 ʜʦ 25 ɻʮ. 
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2.2.31 ʈʄʊ 79 ʧʨʦʯʥ rʠ ʫʩʪʦʡʯʠʚ rʢ ʚʦʟʜʝʡʩʪʚʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʦʜʠʥʦʯʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʩ ʧʠʢʦʚʳʤ ʫʜʘʨʥʳʤ ʫʩʢʦʨʝʥʠʝʤ 20 ʤ/ʩ2, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʫʜʘʨʥʦʛʦ ʠʤʧʫʣʴʩʘ ʦʪ 2 ʜʦ 20 ʤʩ 

ʠ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʜʘʨʦʚ 30. 

2.2.32 ʈʄʊ 79 ʧʨʦʯʥ rʠ ʫʩʪʦʡʯʠʚ rʢ ʚʦʟʜʝʡʩʪʚʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʩ ʧʠʢʦʚʳʤ ʫʜʘʨʥʳʤ ʫʩʢʦʨʝʥʠʝʤ 30 ʤ/ʩ2, ʩ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʜʝʡʩʪʚʠʷ 

ʫʜʘʨʥʦʛʦ ʫʩʢʦʨʝʥʠʷ 10 ʤʩ (ʜʦʧʫʩʢʘʝʤʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ī ʦʪ 2 ʜʦ 20 ʤʩ) ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʫʜʘʨʦʚ ʚ 

ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 20. 

2.2.33 ʈʄʊ 79 ʧʨʦʯʥr  ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʫʜʘʨʥʦʡ ʪʨʷʩʢʠ ʩ ʯʠʩʣʦʤ ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ 80, ʩʨʝʜʥʠʤ 

ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʫʩʢʦʨʝʥʠʷ 98 ʤ/ʩ2 ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʷ 1 ʯ. 

2.2.34 ʈʄʊ 79 ʧʨʦʯʥr  ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʚʠʙ-

ʨʘʮʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 2.5. 

ʊʘʙʣʠʮʘ 2.5 ï ʇʘʨʘʤʝʪʨʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʏʘʩʪʦʪʘ, ɻʮ 1,0 2,0 3,0 4,0 5,0 6,0 8,0 10,0 15,0 20,0 30,0 

ʋʩʢʦʨʝʥʠʝ, ʤ/ʩ2 2,4 6,0 11,6 20,4 19,2 17,2 15,2 12,4 8,0 7,6 5,6 

2.2.35 ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ 

2.2.35.1 ʇʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ ʈʄʊ 79, ʈʄʊ 79ɽʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʊʈ ʊʉ 020/2011, ɻʆʉʊ ʈ ʄʕʂ 61326-1-2014. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 2.1. 

2.2.35.2 ʇʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ ʈʄʊ 79ɸ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʊʈ ʊʉ 020/2011, 

ɻʆʉʊ ʈ ʄʕʂ 61326-1-2014, ɻʆʉʊ 32137-2025 ʠ ʪʘʙʣʠʮʝ 2.1.1. 

2.3 ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ 
 

2.3.1 ʆʙʱʠʡ ʚʠʜ ʈʄʊ 79 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.1, ʟʘʜʥʷʷ ʧʘʥʝʣʴ ï ʥʘ ʨʠʩʫʥʢʘʭ 2.1.1ï

2.1.3. 

 

 
 

ʈʠʩʫʥʦʢ 2.1 ï ʆʙʱʠʡ ʚʠʜ ʈʄʊ 79 ʩ ʨʘʟʤʝʨʘʤʠ ʵʢʨʘʥʘ 15 ʠ 10 ʜʶʡʤʦʚ 

 



16 
 

  

ʈʄʊ 79 ʈʄʊ 79ɽʭ 

 

ʈʠʩʫʥʦʢ 2.1.1 ï ɿʘʜʥʷʷ ʧʘʥʝʣʴ ʈʄʊ 79 ʩ ʚʳʨʝʟʦʤ ʚ ʱʠʪʝ 138ʭ202 
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ʈʄʊ 79 

 

ʈʄʊ 79ɽʭ 

 

ʈʠʩʫʥʦʢ 2.1.2 ï ɿʘʜʥʷʷ ʧʘʥʝʣʴ ʈʄʊ 79 ʩ ʚʳʨʝʟʦʤ ʚ ʱʠʪʝ 138ʭ138 
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ʈʠʩʫʥʦʢ 2.1.3 ï ʄʦʜʫʣʴ ʧʠʪʘʥʠʷ 

2.3.2 ʂʦʥʩʪʨʫʢʮʠʷ ʈʄʊ 79 ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʫʩʪʘʥʦʚʢʫ ʚ ʱʠʪʝ. 

2.3.3 ɺ ʩʦʩʪʘʚ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ ʈʄʊ 79 ʚʭʦʜʷʪ: 

- ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ (ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ); 

- ʜʠʩʧʣʝʡ ʩ ʩʝʥʩʦʨʥʳʤ ʵʢʨʘʥʦʤ; 

- ʤʦʜʫʣʴ ʧʠʪʘʥʠʷ ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʝʪʝʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʧʦʨʪ Ethernet, ʜʚʘ 

USB-ʧʦʨʪʘ, ʜʠʩʢʨʝʪʥʳʡ ʚʭʦʜ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ (=24 ɺ, 150 ʤɸ), ʜʚʘ 

ʠʥʪʝʨʬʝʡʩʘ RS 485. 

ɺɸɾʅʆ: ʚʭʦʜ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ =24ɺ (ʦʧʮʠʷ "ʈ24ɺ") ʦʪʩʫʪʩʪʚʫʝʪ ʜʣʷ ʚʝʨʩʠʡ ʩ ʢʦʜʦʤ ʟʘʢʘʟʘ 

ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ç2è (ʚʳʨʝʟ ʚ ʱʠʪʝ 138ʭ138 ʤʤ). 

2.3.4 ʅʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʦʜʫʣʴ ʧʠʪʘʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʘ ʪʘʢʞʝ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʩʝʤʴ ʩʣʦʪʦʚ ɸéG ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ.  

2.3.5 ʆʩʥʦʚʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʈʄʊ 79 ʧʦ ʥʘʙʦʨʫ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʧʨʠʚʝʜʝʥʳ 

ʚ ʇʨʠʣʦʞʝʥʠʠ ɻ çʌʦʨʤʘ ʟʘʢʘʟʘè. 

2.3.6 ʄʦʜʫʣʠ, ʢʦʪʦʨʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʘʟʦʤ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʣʦʪʳ ɸéG: 

- ʧʫʩʪʦʡ ʩʣʦʪ (ʢʦʜ ʟʘʢʘʟʘ ç-è); 

- ʫʥʠʚʝʨʩʘʣʴʥʳʡ 4-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 24 ɺ (ʢʦʜ ʟʘʢʘʟʘ çɸ4è); 

- ʫʥʠʚʝʨʩʘʣʴʥʳʡ 8-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʙʝʟ ʚʩʪʨʦʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠ-

ʪʘʥʠʷ (ʢʦʜ ʟʘʢʘʟʘ çɸ8ʋè); 

- ʫʥʠʚʝʨʩʘʣʴʥʳʡ 6-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʙʝʟ ʚʩʪʨʦʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠ-

ʪʘʥʠʷ (ʢʦʜ ʟʘʢʘʟʘ çɸ6è); 

- 6-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʠʟʤʝʨʝʥʠʡ ʩʠʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ 0 ʜʦ 20 ʤɸ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʧʨʦʩʘ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʩʠʣʳ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ 4 ʜʦ 20 ʤɸ ʧʦ ʧʨʦʪʦʢʦʣʫ HART, ʙʝʟ ʚʩʪʨʦʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ 

(ʢʦʜ ʟʘʢʘʟʘ çɸ6ʊʅè); 

- ʤʦʜʫʣʴ ʠʟ 12-ʪʠ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ (ʢʦʜ ʟʘʢʘʟʘ çɼ12è); 

- 4-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ (ʢʦʜ ʟʘʢʘʟʘ çʏ4è); 

- 4-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ ʦʪ 0 ʜʦ 5, ʦʪ 0 ʜʦ 20, ʦʪ 4 ʜʦ 20 ʤɸ (ʢʦʜ ʟʘʢʘʟʘ 

çʊ4è); 

- ʤʦʜʫʣʴ ʜʠʩʢʨʝʪʥʳʭ ʚʳʚʦʜʦʚ ʠʟ 8-ʤʠ ʨʝʣʝ ʩ ʧʦʣʥʦʡ ʛʨʫʧʧʦʡ ʢʦʥʪʘʢʪʦʚ 5 A/250 ɺ (AC), 

ʠʣʠ 0,1 A/250 ɺ (DC), ʠʣʠ 4 A/30 ɺ (DC) (ʢʦʜ ʟʘʢʘʟʘ çʈ8è); 

- ʤʦʜʫʣʴ ʜʠʩʢʨʝʪʥʳʭ ʚʳʚʦʜʦʚ ʠʟ 12-ʪʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʨʝʣʝ (ʢʦʜ ʟʘʢʘʟʘ çʊʈ12è). 

2.3.7 ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʠʣʠ ʧʝʨʦ ï ʵʪʦ ʧʦʪʦʢ ʜʘʥʥʳʭ, ʩʫʱʝʩʪʚʫʶʱʠʡ ʚ ʧʘʤʷʪʠ ʈʄʊ 79, ʠʤʝ-

ʶʱʠʡ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʠ ʦʪʦʙʨʘʞʘʝʤʳʡ (ʧʨʠ ʞʝʣʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ) ʥʘ ʵʢʨʘʥʝ 
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ʈʄʊ 79. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʜʘʪʴ ʥʘʟʚʘʥʠʝ ʠ ʥʘʩʪʨʦʠʪʴ ʣʶʙʦʡ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʧʨʠʙʦʨʘ, ʘ 

ʪʘʢʞʝ ʚʳʚʝʩʪʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʘ ʜʠʩʧʣʝʡ ʚ ʬʦʨʤʝ: 

- ʯʠʩʣʘ; 

- ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʨʘʬʠʢʘ; 

- ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʛʠʩʪʦʛʨʘʤʤ;r 

- ʩʪʨʝʣʦʯʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. 

ʃʶʙʦʡ ʠʟ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ (ʢʘʢ ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ, ʪʘʢ ʠ ʥʝʦʪʦʙʨʘʞʘʝʤʳʭ) ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʦʜʥʦʛʦ ʠʣʠ ʙʦʣʝʝ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʈʄʊ 79 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ: 

- ʚʳʰʝ ʫʩʪʘʚʢʠ; 

- ʥʠʞʝ ʫʩʪʘʚʢʠ; 

- ʚ ʜʠʘʧʘʟʦʥʝ; 

- ʚʥʝ ʜʠʘʧʘʟʦʥʘ; 

- ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ (ʇʀɼ) ʨʝʛʫʣʠʨʦʚʘʥʠʝ; 

- ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ (ʇɼɼ) ʨʝʛʫʣʠʨʦʚʘʥʠʝ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʛʠʩʪʝʨʝʟʠʩʘ. 

ʋʧʨʘʚʣʷʶʱʠʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʚʩʪʨʦʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʚʳʭʦʜʳ, ʢʦ-

ʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. 

2.4 ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚ ʈʄʊ 79 

ʈʝʛʠʩʪʨʘʪʦʨ ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʈʄʊ 79 ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʠʤʝʶʱʠʤ ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʚʩʪʨʦʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ. ʇʨʠʙʦʨ ʨʘʙʦʪʘʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Linux, ʩʧʦʩʦʙʥʦʡ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʚʩʝ ʩʠʩʪʝʤʳ ʈʄʊ 79 ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʦʷʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʧʦʟʚʦʣʷʶʱʝʡ ʚʳ-

ʧʦʣʥʷʪʴ ʥʝʟʘʚʠʩʠʤʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʦʚ (ʩʙʦʨ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ, ʦʙʨʘʙʦʪʢʫ 

ʩʠʛʥʘʣʦʚ, ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʪ.ʜ.). ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ ʨʘʙʦʪʝ 

ʚʩʪʨʦʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʜʝʣʘʝʪ ʠʭ ʛʠʙʢʠʤʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʪʦʢʠ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʈʄʊ 79 ʠʥʘʯʝ, ʯʝʤ ʚ ʥʝʢʦʪʦʨʳʭ ʘʥʘʣʦ-

ʛʠʯʥʳʭ ʧʨʠʙʦʨʘʭ. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʠʜʝʦʣʦʛʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʢʘ-

ʥʘʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʦʙʨʘʟʥʦʛʦ çʤʦʩʪʘè, ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʢʦʪʦʨʦʛʦ ï ʬʠʟʠʯʝʩʢʠʝ ʚʭʦʜʳ ʠ ʚʳ-

ʭʦʜʳ, ʘ ʥʘ ʜʨʫʛʦʡ ī ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩ 

ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠʙʦʨʘ ʠ ʧʦʯʪʠ ʧʦʣʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪ ʘʧʧʘʨʘʪʥʦʛʦ. 

2.4.1 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

ʆʧʨʝʜʝʣʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʜʘʥʦ ʚ ʧ. 2.3.7. ʂʘʞʜʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʤʦʞʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ: 

- ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʚʭʦʜʘ; 

- ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ; 

- ʠʩʪʦʯʥʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʚʳʭʦʜʘʤʠ; 

- ʠʩʪʦʯʥʠʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʜʨʫʛʠʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ; 

- ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 2.2 ï ʉʪʨʫʢʪʫʨʘ ʩʚʷʟʝʡ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ (ʧʝʨʘ) ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠʤʠ ʢʘʥʘʣʘʤʠ (ʧʝʨʴʷʤʠ) ʠ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ. ʂʘʞʜʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ: 

- ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠʟ ʚʩʪʨʦʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʭʦʜʥʳʭ ʢʘʥʘʣʦʚ; 

- ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʚʳʭʦʜʥʳʭ ʢʘʥʘʣʦʚ; 

- ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʠʭ ʤʦʜʫʣʝʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʈʄʊ 79 ʯʝʨʝʟ ʠʥʪʝʨ-

ʬʝʡʩ RS-485; 

- ʩʦʩʪʦʷʥʠʷ ʠ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʚʳʭʦʜʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

- ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʧʨʦʬʠʣʷ; 
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- ʩʦʩʪʦʷʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʚʭʦʜʥʳʭ ʢʘʥʘʣʦʚ ʠ ʪʘʡʤʝʨʦʚ; 

- ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʜʨʫʛʠʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. 

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ ʠ ʧʨʠʤʝʨʳ ʢʦʥʬʠʛʫʨʘʮʠʡ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘ-

ʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧ. 2.17 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè. 

ɼʣ ̫ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʠʭ ʤʦʞʥʦ ʦʙʲʝʜʠʥʷʪʴ ʚ ʛʨʫʧʧʳ. 

2.4.2 ɻʨʫʧʧʳ 

ɻʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʠʟ 1é12 ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. ʂʘʞʜʘʷ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ 

ʈʄʊ 79 ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʢʘʥʘʣʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʦʜʥʦʡ ʛʨʫʧʧʝ, ʠʤʝʶʱʝʡ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ. ʂʘʞʜʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʢʘʢ ʦʜʥʦʡ ʛʨʫʧʧʝ, ʪʘʢ ʠ 

ʥʝʩʢʦʣʴʢʠʤ ʛʨʫʧʧʘʤ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʤʦʞʝʪ ʠ ʥʝ ʧʨʠʥʘʜʣʝʞʘʪʴ ʥʠ ʦʜʥʦʡ ʛʨʫʧʧʝ (ʪʘʢʦʡ ʢʘʥʘʣ 

ʙʫʜʝʪ ʣʠʰʝʥ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ). 

ɿʘʯʘʩʪʫʶ ʢʘʥʘʣʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʜʥʦʡ ʛʨʫʧʧʝ, ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʥʘʧʨʠʤʝʨ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʧʘʨʘʤʝʪʨʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ), ʥʦ ʵʪʦ 

ʥʝ ʟʘʧʨʝʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʟʜʘʚʘʪʴ ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʢʘʥʘʣʦʚ. ʇʨʠʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʝʡ ʢʘʥʘʣʦʚ ʠ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠ-

ʩʫʥʢʝ 2.3. 

 

 

ʂʘʥʘʣʳ ÅÅÅÅÅ 

 

 

 
 

 
 

 
ɻʨʫʧʧʳ 

 

 

 

 

 
 

 

ʕʢʨʘʥʳ 

 

 
 
 

 

 

ʈʠʩʫʥʦʢ 2.3 ï ʉʚʷʟʠ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ (ʧʝʨʴʝʚ) ʠ ʛʨʫʧʧ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʫʧʧ, ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʠ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʤʙʠʥʘʮʠʡ ʜʝʣʘʝʪ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʈʄʊ 79 ʛʠʙʢʠʤ ʠ ʫʜʦʙʥʳʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʨʫʧʧʘʭ ʠ ʧʨʠʤʝʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧ. 2.18 

çɻʨʫʧʧʳè. 
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2.5 ʈʝʞʠʤ ʟʘʛʨʫʟʢʠ ʇʆ 

2.5.1 ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʈʄʊ 79 ʚ ʩʝʪʴ ʯʝʨʝʟ 10é15 ʩ ʥʘ ɻʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʟʘʩʪʘʚʢʘ ʩ ʣʦ-

ʛʦʪʠʧʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʦʣʥʘʷ ʟʘʛʨʫʟʢʘ ʧʨʠʙʦʨʘ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 30 ʩ. ʉʣʝʜʫʝʪ ʜʦʞʜʘʪɹʩ ̫

ʦʢʦʥʯʘʥʠʷ ʟʘʛʨʫʟʢʠ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʘʙʦʪʝ ʩ ʧʨʠʙʦʨʦʤ. ɺʠʜ ʩʪʘʨʪʦʚʦʡ ʵʢʨʘʥʥʦʡ 

ʬʦʨʤʳ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʪʨʦʝʢ ʧʨʠʙʦʨʘ (ʩʤ. ʧ. 2.15 çʆʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠè) ʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ 

ʛʨʫʧʧʳ (ʩʤ. ʧ. 2.18.1 çɻʨʫʧʧʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

2.6 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ 

2.6.1 ʇʨʠ ʨʘʙʦʪʝ ʩ ʩʝʥʩʦʨʥʳʤ ʵʢʨʘʥʦʤ ʧʨʠʙʦʨʘ ʟʘʧʨʝʱʝʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʢʘʟʘʪʝʣʷʤʠ ʩ 

ʦʩʪʨʳʤʠ ʢʦʥʮʘʤʠ (ʢʘʨʘʥʜʘʰʘʤʠ, ʨʫʯʢʘʤʠ, ʥʦʞʘʤʠ, ʥʦʞʥʠʮʘʤʠ, ʠʛʦʣʢʘʤʠ, ʧʨʦʚʦʣʦʢʦʡ, ʛʚʦʟʜʷʤʠ, 

ʰʫʨʫʧʘʤʠ ʠ ʪ.ʜ.). ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʩʪʠʣʫʩ ʜʣʷ ʝʤʢʦʩʪʥʳʭ ʵʢʨʘ-

ʥʦʚ ʠʣʠ ʧʘʣʝʮ. 

2.6.2 ɼʣʷ ʦʯʠʩʪʢʠ ɾʂ-ʵʢʨʘʥʘ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʤʦʶʝɦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ɾʂ-ʵʢʨʘʥʘ ʠ ʤʷʛʢʫʶ ʙʝʟʚʦʨʩʦʚʫʶ ʪʢʘʥʴ. 

2.7 ɼʠʩʧʣʝʡ 

2.7.1 ɼʠʩʧʣʝʡ ï ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ɺʩʝ ʜʘʥʥʳʝ ʠ ʧʫʥʢʪʳ ʤʝʥʶ ʈʄʊ 79 ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʮʚʝʪʥʦʤ TFT-ʜʠʩʧʣʝʝ ʩ ʩʝʥʩʦʨʥʳʤ 

ʵʢʨʘʥʦʤ ʨʘʟʨʝʰʝʥʠʝʤ 800x600 ʪʦʯʝʢ (ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ 10 ʜʶʡʤʦʚ) ʠ 1024ʭ768 ʪʦʯʝʢ (ʜʣʷ ʠʩʧʦʣ-

ʥʝʥʠʷ 15 ʜʶʡʤʦʚ). ɽʩʣʠ ʥʘ ʵʢʨʘʥʝ ʈʄʊ 79 ʠʤʝʝʪʩʷ ʧʨʦʟʨʘʯʥʘʷ ʟʘʱʠʪʥʘʷ ʧʣʝʥʢʘ, ʝʝ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʫʜʘʣʠʪʴ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʄʊ 79 ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʣʫʯʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʠ-

ʜʠʤʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ. ɺʦ ʚʨʝʤʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ 

ʈʄʊ 79 ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ, ʟʘʜʘʥʥʦʤ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʧʨʠʙʦʨʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʨʫʯʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʦʪʜʝʣʴʥʳʭ ʢʘʥʘʣʦʚ (ʛʨʫʧʧ ʢʘʥʘʣʦʚ) ʠ ʚʭʦʜʘ ʚ 

ʤʝʥʶ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʨʠʙʦʨʘ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʦʙʱʝʥʠʝ ʩ ʧʨʠʙʦʨʦʤ ʧʨʦʩʪʳʤ ʠ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ. ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʥʘʣʘ, ʛʨʫʧʧʳ ʠʣʠ ʚʦʡʪʠ ʚ ʤʝʥʶ, 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʧʨʠʢʦʩʥʫʪʴʩʷ ʢ ʵʢʨʘʥʫ ʈʄʊ 79 ʠ ʥʘʞʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʥʦʧʢʫ ʥʘ ʧʘʥʝʣʠ 

ʥʘʚʠʛʘʮʠʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 2.4 ï ɺʠʜ ʵʢʨʘʥʘ ʈʄʊ 79 ʧʦʩʣʝ ʢʘʩʘʥʠʷ ʜʠʩʧʣʝʷ 

  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ 

 

ʇʘʥʝʣʴ ʜʘʥʥʳʭ 

ʇʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ 
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2.7.2 ɼʠʩʧʣʝʡ ï ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ ʥʦʤʝʨʝ ʠ ʥʘʟʚʘʥʠʠ ʛʨʫʧʧʳ, ʦʪʦʙʨʘʞʘʝʤʦʡ ʥʘ 

ʵʢʨʘʥʝ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʩʦʩʪʦʷʥʠʠ ʨʝʞʠʤʘ ʨʝʛʠʩʪʨʘʮʠʠ, ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.5 ī ɺʠʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ ʩʦʜʝʨʞʠʪ: 

- ʥʘʟʚʘʥʠʝ ʛʨʫʧʧʳ, ʦʪʦʙʨʘʞʘʝʤʦʡ ʥʘ ʵʢʨʘʥʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʚʝʩʪʠ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʛʨʫʧʧʳ, ʫʧʨʦʱʘʶʱʝʝ ʝʝ ʠʜʝʥʪʠʬʠʢʘʮʠʶ (ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʤ. ʚ ʧ. 2.18 çɻʨʫʧʧʳè); 

- ʚʨʝʤʷ ʠ ʜʘʪʫ ï ʪʝʢʫʱʠʝ ʚʨʝʤʷ ʠ ʜʘʪʘ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʤʝʥʶ çʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè (ʩʤ. ʧ. 2.15 çʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

- ʠʥʜʠʢʘʪʦʨ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ï ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ çʆʉʅè (ʧʨʠ ʧʠʪʘʥʠʠ ʦʪ ʦʩ-

ʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ), çʈɽɿè (ʧʨʠ ʧʠʪʘʥʠʠ ʦʪ ʨʝʟʝʨʚʘ), çɸʂʂè (ʧʨʠ ʧʠʪʘʥʠʠ ʦʪ ʘʢʢʫʤʫʣʷ-

ʪʦʨʘ); 

- ʠʥʜʠʢʘʪʦʨ ʧʦʜʢʣʶʯʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ï ʦʧʨʝʜʝʣʷʝʪ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʘʢʪʘ ʩ ʘʢʢʫʤʫʣʷʪʦ-

ʨʦʤ, ʩʣʫʞʠʪ ʥʘʧʦʤʠʥʘʥʠʝʤ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ; 

- ʠʥʜʠʢʘʪʦʨ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʰʠʙʦʢ ï ʠʥʬʦʨʤʠʨʫʝʪ ʦ ʥʘʣʠʯʠʠ ʧʨʦʙʣʝʤ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʧʨʠʙʦʨʘ (ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʦʝʪʩʷ ʤʝʥʶ ʩ ʦʧʠʩʘʥʠʝʤ ʧʨʦʙʣʝʤʳ); 

- ʠʥʜʠʢʘʪʦʨ ʧʨʘʚ ʜʦʩʪʫʧʘ ï ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʠʝ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʢʥʦʧʢʫ ʩʝʘʥʩ ʨʘʙʦʪʳ ʪʝʢʫʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘʚʝʨʰʘʝʪʩʷ); 

- ʠʥʜʠʢʘʪʦʨ ʨʝʞʠʤʘ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪ ʮʚʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ (ʩ ʧʦ-

ʤʦʱʴʶ ʥʘʞʘʪʠʷ ʥʘ ʠʥʜʠʢʘʪʦʨ ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ/ʦʪʢʣʶʯʘʪʴ ʘʨʭʠʚʘʮʠʶ): 

- ʮʚʝʪ ʠʥʜʠʢʘʪʦʨʘ ʞʝʣʪʳʡ ï ʨʝʛʠʩʪʨʘʮʠʷ ʦʪʢʣʶʯʝʥʘ; 

- ʮʚʝʪ ʠʥʜʠʢʘʪʦʨʘ ʩʠʥʠʡ ï ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚʢʣʶʯʝʥʘ; 

- ʮʚʝʪ ʠʥʜʠʢʘʪʦʨʘ ʟʝʣʝʥʳʡ ï ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʘ, ʥʦ ʦʙʲʝʤ ʩʚʦʙʦʜʥʦʡ ʧʘʤʷʪʠ 

ʤʝʥʝʝ 90 % (ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʪʝʨʠ ʩʪʘʨʳʭ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩʷ ʩʦʭʨʘʥʠʪʴ ʘʨʭʠʚʳ ʥʘ 

ʚʥʝʰʥʠʡ ʜʠʩʢ); 

- ʮʚʝʪ ʠʥʜʠʢʘʪʦʨʘ ʢʨʘʩʥʳʡ ï ʦʰʠʙʢʘ ʘʨʭʠʚʘʮʠʠ, ʘʨʭʠʚʘʮʠʷ ʦʪʢʣʶʯʝʥʘ; 

- ʮʚʝʪ ʠʥʜʠʢʘʪʦʨʘ ʩʝʨʳʡ ï ʘʨʭʠʚʘʮʠʷ ʚʢʣʶʯʝʥʘ, ʥʦ ʛʨʫʧʧʳ ʜʣʷ ʘʨʭʠʚʘʮʠʠ ʥʝ ʚʳʙʨʘʥʳ. 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʢʣʶʯʠʪʴ ʈʄʊ 79, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʚʢʣʶʯʝʥʘ ʨʝʛʠʩʪʨʘʮʠʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ ʙʝʟʦʧʘʩʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çɺʳʢʣʶʯʝʥʠʝ ʧʨʠ-

ʙʦʨʘè ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ (ʩʤ. ʨʠʩʫʥʦʢ 2.24). 

ʇʨʠʤʝʯʘʥʠʝ ï ɺʭʦʜ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ 24ɺ (ʦʧʮʠʷ "ʈ24ɺ" ʧʦ ʬʦʨʤʝ ʟʘʢʘʟʘ) ʦʪʩʫʪʩʪʚʫʝʪ 

ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩ ʚʳʨʝʟʦʤ ʚ ʱʠʪʝ 138ʭ138 ʤʤ (ʢʦʜ ʟʘʢʘʟʘ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ç2è ʧʦ ʬʦʨʤʝ ʟʘʢʘʟʘ). 

  

ʀʥʜʠʢʘʪʦʨ  
ʦʙʥʘʨʫʞʝʥʥʳʭ 
ʦʰʠʙʦʢ 

ʀʥʜʠʢʘʪʦʨ 

ʧʨʘʚ ʜʦʩʪʫʧʘ 

ʀʥʜʠʢʘʪʦʨ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʀʥʜʠʢʘʪʦʨ 

ʠʩʪʦʯʥʠʢʘ ʧʠ-

ʪʘʥʠʷ 

 

ɼʘʪʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʪʦʙʨʘʞʘʝʤʦʡ  

ʛʨʫʧʧʳ ʠʣʠ ʤʥʝʤʦʩʭʝʤʳ 

ɺʨʝʤʷ 
ʀʥʜʠʢʘʪʦʨ ʨʝʞʠʤʘ 

ʨʝʛʠʩʪʨʘʮʠʠ 

ʀʥʜʠʢʘʪʦʨ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʘʢʢʫʤʫʣʷʪʦʨʘ 
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2.7.3 ɼʠʩʧʣʝʡ ï ʇʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ 

ʂʘʩʘʥʠʝ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ ʈʄʊ 79 ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʚʳʟʳʚʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʧʘʥʝʣʠ ʥʘʚʠʛʘ-

ʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 2.6), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʟʤʝʥʷʪʴ ʨʝʞʠʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʥʦʤʝʨ 

ʛʨʫʧʧʳ ʠ ʧʫʥʢʪʳ ʤʝʥʶ. 

 

 

ʈʠʩʫʥʦʢ 2.6 ï ʇʝʨʝʭʦʜ ʦʪ ʦʩʥʦʚʥʦʡ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ ʢ ʦʪʦʙʨʘʞʝʥʠʶ ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ 

ʕʪʘ ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ ʩʦʜʝʨʞʠʪ ʪʨʠ ʚʠʜʘ ʢʥʦʧʦʢ: 
 

 

 
ï ʚʭʦʜ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ (ʩʤ. ʧ. 2.12 çʆʙʣʘʩʪʠ çʂʦʥʬʠʛʫʨʘʮʠʷè ʠ 

çʅʘʩʪʨʦʡʢʠè); 

 

 

 

ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʝʢʫʱʝʡ ʛʨʫʧʧʳ 

(ʚʦʟʤʦʞʥʳʝ ʨʝʞʠʤʳ ʩʤ. ʧ. 2.7.4 çɼʠʩʧʣʝʡ - ʇʘʥʝʣʴ ʜʘʥʥʳʭè ʠ ʧ. 

2.18 çɻʨʫʧʧʳè), ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʚʠʜ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʝʤʦʩʭʝʤ; 

 

 

 

ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʛʨʫʧʧ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘ-

ʣʦʚ (ʘʢʪʠʚʘʮʠʷ ʠ ʥʘʩʪʨʦʡʢʘ ʜʣʷ ʵʢʨʘʥʘ çɻʨʫʧʧʘè ï ʩʤ. ʧ. 2.18 

çɻʨʫʧʧʳè). ʆʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʨʝʞʠʤʝ ʦʪʦʙʨʘʞʝʥʠʷ 

çɻʨʫʧʧʳè; 

 ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʤʥʝʤʦʩʭʝʤʘʤʠ (ʘʢʪʠʚʘʮʠʷ ʠ ʥʘʩʪʨʦʡʢʘ 

ʜʣʷ ʵʢʨʘʥʘ çʄʥʝʤʦʩʭʝʤʳè ï ʩʤ. ʧ. 2.19 çʄʥʝʤʦʩʭʝʤʳè). ʆʪʦʙʨʘ-

ʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʨʝʞʠʤʝ ʦʪʦʙʨʘʞʝʥʠʷ çʄʥʝʤʦʩʭʝʤʳè. 
 

2.7.3.1 ʆʧʠʩʘʥʠʝ ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ 

ʏʪʦʙʳ ʚʦʡʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, 

ʧʨʠʢʦʩʥʠʪʝʩʴ ʢ ʵʢʨʘʥʫ ʚ ʤʝʩʪʝ ʦʪʦʙʨʘʞʝʥʠʷ ʵʪʦʛʦ ʢʘʥʘʣʘ ʥʘ 3ï4 ʩ (ʩʤ. ʚʘʨʠʘʥʪ (1) ʥʘ ʨʠʩʫʥʢʝ 2.7 

ï ʢʦʥʬʠʛʫʨʘʮʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ çʪʝʤʧʝʨʘʪʫʨʘè). ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 

ʥʘʩʪʨʦʡʢʝ ʦʪʦʙʨʘʞʘʝʤʦʡ ʛʨʫʧʧʳ, ʧʨʠʢʦʩʥʠʪʝʩʴ ʢ ʵʢʨʘʥʫ ʚ ʤʝʩʪʝ ʠʥʜʠʢʘʮʠʠ ʥʦʤʝʨʘ ʠʣʠ ʥʘʟʚʘʥʠʷ 

ʛʨʫʧʧʳ ʚ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 3ï4 ʩ (ʩʤ. ʚʘʨʠʘʥʪ (2) ʥʘ ʨʠʩʫʥʢʝ 2.7 ï ʢʦʥʬʠʛʫʨʘʮʠʷ 

ɻʨʫʧʧʳ çɻʨʫʧʧʘ 15è). ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʧʘʨʦʣʴ (ʩʤ. ʧ. 2.25 çʅʘʩʪʨʦʡʢʠ ʜʦ-

ʩʪʫʧʘè), ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʚʝʩʪʠ ʧʘʨʦʣʴ ʧʝʨʝʜ ʚʭʦʜʦʤ ʚ ʨʝʞʠʤ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 2.7 ï ʉʧʦʩʦʙʳ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ (1) 

ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʛʨʫʧʧʳ (2) 

2.7.4 ɼʠʩʧʣʝʡ ï ʇʘʥʝʣɹ ʜʘʥʥʳʭ 

ʎʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʵʢʨʘʥʘ ʈʄʊ 79 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʥʘʣʦʚ. ɼʘʥʥʳʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʜʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʦʚ: 

- ʚ ʚʠʜʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ; 

- ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ; 

- ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤ; 

- ʚ ʚʠʜʝ ʩʪʨʝʣʦʯʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ; 

- ʚ ʚʠʜʝ ʤʥʝʤʦʩʭʝʤ. 

ɺʩʝ ʢʘʥʘʣʳ ʪʝʢʫʱʝʡ ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʝʞʠʤʝ, ʪ.ʢ. ʜʝʡʩʪʚʫʶʱʘʷ 

ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʥʘ ʦʜʥʦʡ ʵʢʨʘʥʥʦʡ 

ʬʦʨʤʝ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ [ɺʠʜ ŷ] 

ʠʣʠ [ɺʠʜ Ź] ʥʘ ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ (ʩʤ. ʧ. 2.7.3 çʇʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠè). ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʛʨʫʧ-

ʧʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʦʢ [ɻʨʫʧʧʘ ŷ] ʠʣʠ [Ź ɻʨʫʧʧʘ]. ʇʨʠ ʥʘʣʠʯʠʠ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ-

ʥʳʭ ʤʥʝʤʦʩʭʝʤ ʜʦʩʪʫʧʝʥ ʚʠʜ ʦʪʦʙʨʘʞʝʥʠʷ çʤʥʝʤʦʩʭʝʤʳè. ʇʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʥʘ ʚʠʜ ʦʪʦʙʨʘʞʝ-

ʥʠʷ çʤʥʝʤʦʩʭʝʤʳè ʢʥʦʧʢʠ [ɻʨʫʧʧʘ ŷ] ʠʣʠ [Ź ɻʨʫʧʧʘ] ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʢʥʦʧʢʠ [ʉʭʝʤʘ ŷ] ʠʣʠ [Ź ʉʭʝʤʘ] 

ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʦʪʦʙʨʘʞʘʝʤʦʡ ʤʥʝʤʦʩʭʝʤʳ. 

ɺʠʜ ʧʘʥʝʣʠ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.8. 
 

 

 

ʈʠʩʫʥʦʢ 2.8 ï ɺʠʜ ʧʘʥʝʣʠ ʜʘʥʥʳʭ  
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ɺ ʧʘʥʝʣʷʭ ʜʘʥʥʳʭ (ʧʦʟ. 4 ʨʠʩʫʥʢʘ 2.8) ʜʦʩʪʫʧʥʘ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

- ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ (ʧʦʟ. 1); 

- ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ (ʧʦʟ. 2); 

- ʥʘʟʚʘʥʠʝ ʢʘʥʘʣʘ (ʧʦʟ. 3); 

- ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʞʠʤʘʭ ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨ ʧʨʦʮʝʥʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʢ ʜʠʘʧʘʟʦʥʫ (ʧʦʟ. 5). 

ʅʘ ʨʠʩʫʥʢʘʭ 2.9ī2.13 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʵʢʨʘʥʥʳʭ ʬʦʨʤ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘ-

ʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʜʥʦʤ ʠʟ 7-ʤʠ ʨʝʞʠʤʦʚ: 

- ʚ ʚʠʜʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ (ʩʤ. ʨʠʩʫʥʦʢ 2.9); 

- ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʛʠʩʪʦʛʨʘʤʤ (ʩʤ. ʨʠʩʫʥʦʢ 2.10); 

- ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʛʨʘʬʠʢʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 2.11); 

- ʚ ʚʠʜʝ ʩʪʨʝʣʦʯʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 2.12); 

- ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ (ʩʤ. ʨʠʩʫʥʦʢ 2.13). 

 

  

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.9 ī ʇʨʠʤʝʨʳ ʨʝʞʠʤʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʷʭ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.10 ï ʇʨʠʤʝʨʳ ʚʝʨʪʠʢʘʣʴʥʳʭ (ʜʣʷ 12-ʪʠ ʢʘʥʘʣʦʚ) 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ (ʜʣʷ 12-ʪʠ ʢʘʥʘʣʦʚ) ʛʠʩʪʦʛʨʘʤʤ 
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ʈʠʩʫʥʦʢ 2.11 ï ʇʨʠʤʝʨʳ ʚʝʨʪʠʢʘʣʴʥʳʭ (ʜʣʷ 12-ʪʠ ʢʘʥʘʣʦʚ) 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ (ʜʣʷ 3-ʭ ʢʘʥʘʣʦʚ) ʛʨʘʬʠʢʦʚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.12 ï ʇʨʠʤʝʨʳ ʩʪʨʝʣʦʯʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʜʣʷ 12-ʪʠ ʠ 3-ʭ ʢʘʥʘʣʦʚ 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.13 ï ʇʨʠʤʝʨʳ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ ʥʘ ʦʜʥʦʤ ʵʢʨʘʥʝ (ʩʤ. ʨʠʩʫ-

ʥʦʢ 2.13). ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʢʘʥʘʣʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʦʜʥʦʡ ʛʨʫʧʧʝ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʨʫʛ ʧʦʜ ʜʨʫ-

ʛʦʤ, ʘ ʛʨʫʧʧʳ ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʦʜʥʦʡ ʵʢʨʘʥʥʦʡ ʬʦʨʤʝ ʤʦʞʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʜʦ 5-ʪʠ ʛʨʫʧʧ (ʩʤ. ʧ. 2.18 çɻʨʫʧʧʳè ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʛʨʫʧʧʘʭ ʢʘʥʘʣʦʚ).  

ɻʨ. 1 ɻʨ. 4 ɻʨ. 2 
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2.7.5 ɼʠʩʧʣʝʡ ï ʉʦʦʙʱʝʥʠʷ ʩʠʩʪʝʤʳ 

ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ, ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʠʣʠ ʧʨʝʜʫ-

ʧʨʝʜʠʪʴ ʝʛʦ ʦ ʨʘʟʣʠʯʥʳʭ ʩʦʙʳʪʠʷʭ ʩ ʧʦʤʦʱʴʶ ʩʦʦʙʱʝʥʠʡ, ʚʳʚʦʜʠʤʳʭ ʥʘ ʵʢʨʘʥ. ʅʘ ʨʠʩʫʥʢʘʭ 

2.14, 2.15 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʪʘʢʠʭ ʩʦʦʙʱʝʥʠʡ. 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.14 ï ʇʨʠʤʝʨ ʵʢʨʘʥʘ çʀʥʬʦʨʤʘʮʠ-
ʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 

ʈʠʩʫʥʦʢ 2.15 ï ʇʨʠʤʝʨ ʵʢʨʘʥʘ çʇʨʝʜʫʧʨʝ-
ʞʜʘʶʱʝʝ ʩʦʦʙʱʝʥʠʝ 

 

2.8 ɼʠʘʣʦʛʠ ʨʝʜʘʢʪʦʨʦʚ 

2.8.1 ɼʠʘʣʦʛʠ ʨʝʜʘʢʪʦʨʦʚ, ʦʙʱʠʝ ʜʣʷ ʨʘʟʥʳʭ ʤʝʥʶ 

ʇʨʦʮʝʩʩ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʜʠʘʣʦʛʘʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʜʠʘ-

ʣʦʛʦʚ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʝʥʶ: 

- ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʝʥ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʢʣʘʜʦʢ: 

- ʙʫʢʚʳ (ʩʤ. ʨʠʩʫʥʦʢ 2.16, 2.17); 

- ʮʠʬʨʳ ʠ ʩʠʤʚʦʣʳ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ (ʩʤ. ʨʠʩʫʥʦʢ 2.18); 

- ʮʚʝʪ ʰʨʠʬʪʘ ʠ ʬʦʥʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.19). 

- ʨʝʜʘʢʪʦʨ ʚʝʣʠʯʠʥ, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʝʥ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʢʣʘʜʦʢ:  

- ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ (ʩʤ. ʨʠʩʫʥʦʢ 2.20); 

- ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ (ʩʤ. ʨʠʩʫʥʦʢ 2.21). 

- ʨʝʜʘʢʪʦʨ ʚʳʙʦʨʘ, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʝʥ ʥʘ: 

- ʨʝʜʘʢʪʦʨ ʚʳʙʦʨʘ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʟ ʩʧʠʩʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.22); 

- ʨʝʜʘʢʪʦʨ ʚʳʙʦʨʘ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʠʟ ʩʧʠʩʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.23). 

 

  

ʈʠʩʫʥʦʢ 2.16 ï ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ çɹʫʢʚʳè ʈʠʩʫʥʦʢ 2.17 ï ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ çɹʫʢʚʳè 
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ʈʠʩʫʥʦʢ 2.18 ï ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ çʎʠʬʨʳ 

ʠ ʩʠʤʚʦʣʳè 

ʈʠʩʫʥʦʢ 2.19 ï ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ çʚʳʙʦʨ 

ʮʚʝʪʘ ʰʨʠʬʪʘ ʠ ʬʦʥʘè 

 

  

ʈʠʩʫʥʦʢ 2.20 ï ʈʝʜʘʢʪʦʨ ʚʝʣʠʯʠʥ çɼʝʩʷʪʠʯ-

ʥʘʷ ʩʠʩʪʝʤʘè 

ʈʠʩʫʥʦʢ 2.21 ï ʈʝʜʘʢʪʦʨ ʚʝʣʠʯʠʥ çʐʝʩʪʥʘ-

ʜʮʘʪʝʨʠʯʥʘʷ ʩʠʩʪʝʤʘè 

 

  

ʈʠʩʫʥʦʢ 2.22 ï ʈʝʜʘʢʪʦʨ ʚʳʙʦʨʘ ʦʜʥʦʛʦ ʚʘʨʠ-

ʘʥʪʘ 

ʈʠʩʫʥʦʢ 2.23 ï ʈʝʜʘʢʪʦʨ ʚʳʙʦʨʘ ʥʝʩʢʦʣʴʢʠʭ 

ʚʘʨʠʘʥʪʦʚ 
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2.8.2 ɼʠʘʣʦʛʠ ʨʝʜʘʢʪʦʨʦʚ ï ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʥʦʧʦʢ 

 

ɺʳʭʦʜ ʠʟ ʪʝʢʫʱʝʛʦ ʤʝʥʶ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ ʵʢʨʘʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʢʥʦʧʢʘ çʇʨʠʤʝʥʠʪʴè, ʦʪʤʝʥʷʝʪ ʠʟʤʝʥʝʥʠʷ. 

 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʥʘ ʚʢʣʘʜʢʝ ʠʣʠ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚʢʣʘʜʢʠ ʢʥʦʧʢʘ ʙʫʜʝʪ ʧʦʜʩʚʝʯʝʥʘ ʦʨʘʥʞʝʚʳʤ 

ʮʚʝʪʦʤ. 

 

 

ʈʘʟʚʝʨʥʫʪʴ ʩʧʠʩʦʢ ʥʘʠʤʝʥʦʚʘʥʠʡ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʡ ʧʦʣʥʳʭ 

ʥʘʟʚʘʥʠʡ. ʉʢʨʳʚʘʝʪ ʧʦʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ 

ʩʧʠʩʢʘ. ɼʣʷ ʨʝʜʘʢʪʠʨʫʝʤʳʭ ʩʧʠʩʢʦʚ ʥʘʟʚʘʥʠʝ ʢʥʦʧʢʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʚʠʜʝ ʩʪʨʝʣʦʢ. 

 

 

ʉʚʝʨʥʫʪʴ ʩʧʠʩʦʢ ʥʘʠʤʝʥʦʚʘʥʠʡ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʷ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ. ʉʢʨʳʚʘʝʪ ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘ-

ʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʦʚ. ɼʣʷ ʨʝʜʘʢʪʠʨʫʝʤʳʭ ʩʧʠʩʢʦʚ ʥʘʟʚʘʥʠʝ ʢʥʦʧʢʠ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʩʪʨʝʣʦʢ. 

   
ʇʝʨʝʤʝʱʝʥʠʝ ʢʫʨʩʦʨʘ ʧʦ ʧʦʣʶ ʚʚʦʜʘ ʪʝʢʩʪʘ. 

 
ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʥʠʞʥʠʤ ʠ ʚʝʨʭʥʠʤ ʨʝʛʠʩʪʨʘʤʠ (çCaps Lockè). 

 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʥʠʞʥʠʤ ʠ ʚʝʨʭʥʠʤ ʨʝʛʠʩʪʨʘʤʠ (çShiftè). ʇʦʩʣʝ 

ʚʚʦʜʘ ʧʝʨʚʦʛʦ ʩʠʤʚʦʣʘ ʚ ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʥʠʞʥʠʡ ʨʝʛʠʩʪʨ. 

 

ʇʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ ʥʘʞʘʪʠʝ ʥʘ ɻʪʫ ʢʥʦʧʢʫ ʫʜʘʣʷʝʪ ʧʦʩʣʝʜ-

ʥʠʡ ʚʠʜʠʤʳʡ ʩʠʤʚʦʣ. 

ʇʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʪʝʢʩʪʘ ʥʘʞʘʪʠʝ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʫʜʘʣʷʝʪ ʩʠʤʚʦʣ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʢʫʨʩʦʨʦʤ (çBackspaceè). 

 
ʉʤʝʥʘ ʟʥʘʢʘ ʨʝʜʘʢʪʠʨʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ. 

 
ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʚ ʨʝʜʘʢʪʠʨʫʝʤʦʤ ʩʧʠʩʢʝ. 

 
ʋʜʘʣʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʨʝʜʘʢʪʠʨʫʝʤʦʤ ʩʧʠʩʢʝ. 
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2.9 ʕʢʨʘʥ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

2.9.1 ɺʭʦʜ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʈʄʊ 79 (ʩʤ. ʨʠʩʫʥʦʢ 2.24) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ 

[ʄʝʥ]ʁ ʥʘ ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ (ʩʤ. ʧ. 2.7.3 çʇʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠè). ʄʝʥʶ ʨʘʟʜʝʣʝʥʦ ʥʘ ʦʙʣʘʩʪʠ ʠ 

ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʢʥʦʧʦʢ ʫʧʨʘʚʣʝʥʠʷ ʈʄʊ 79. 

ʆʙʣʘʩʪʴ çʂʦʥʬʠʛʫʨʘʮʠʷè ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʢʫʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ 

(ʧʧ. 2.12-2.14). 

ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʦʪʢʨʳʪʠʷ ʤʝʥʶ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʢʫʱʝʡ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ (ʧ. 2.15ï2.25). 

ʆʙʣʘʩʪʴ çʌʘʡʣʳè ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʦʪʢʨʳʪʠʷ ʤʝʥʶ ʫʧʨʘʚʣʝʥʠʷ ʬʘʡʣʘʤʠ (ʧ. 2.10). 

ʆʙʣʘʩʪʴ çʉʠʩʪʝʤʘè ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʙʦʨʝ ʠ ʚʳʢʣʶʯʝʥʠʷ ʧʨʠ-

ʙʦʨʘ (ʧ. 2.11). 

 

ʈʠʩʫʥʦʢ 2.24 ï ʕʢʨʘʥ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

2.10 ʆʙʣʘʩʪʴ çʌʘʡʣʳè ï ʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ 

2.10.1 ʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ ï ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʨʠʙʦʨʘ ʚ ʦʙʣʘʩʪʠ çʌʘʡʣèr ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʫʧʨʘʚʣʝʥʠ ʁ

ʬʘʡʣʘʤʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʴʶ ʈʄʊ 79 ʠ USB-ʬʣɻ -h

ʥʘʢʦʧʠʪʝʣʝʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʥʝʰʥʝʤʫ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʶ: 

- ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ ï 100 ʤɸ. ʅʝʢʦʪʦʨʳʝ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʠ ʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʤʦʛʫʪ ʥʝ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʈʄʊ 79 (ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʠʡ USB-

ʭʘʙ ʩ ʙʣʦʢʦʤ ʧʠʪʘʥʠʷ). ʈʝʢʦʤʝʥʜʫʝʪʩ ̫ʠʩʧʦʣʴʟʦʚʘʪʴ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʴ ʦʙʲʝʤʦʤ ʥʝ ʙʦʣʝʝ 

8 ɻʙ; 

- USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʬʦʨʤʘʪʠʨʦʚʘʥ ʜʣʷ Windows ʢʘʢ çFATè ʠʣʠ 

çFAT32è; 

- ʬʘʡʣʳ ʦʙʥʦʚʣʝʥʠʷ, ʬʘʡʣʳ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʠʟʦʙʨʘʞʝʥʠʷ ʤʥʝʤʦʩʭʝʤ ʠ Modbus-ʰʘʙʣʦʥʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʥʦʡ ʧʘʧʢʝ (ʢʦʨʥʝ ʜʠʩʢʘ). 
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ɺʠʜ ʦʙʣʘʩʪʠ çʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠè ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.27. 

 

 

ʈʠʩʫʥʦʢ 2.27 ï ʆʙʣʘʩʪʴ çʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠè 

 

2.10.2 ʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ ï ʄʝʥʶ çɸʨʭʠʚʳè 

ʂʥʦʧʢʘ çɸʨʭʠʚʳè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʫʧʨʘʚʣʝʥʠʷ ʬʘʡʣʘʤʠ ʨʝʛʠʩʪʨʘʮʠʠ çɸʨʭʠʚʥʳʝ ʬʘʡʣʳè. 

ʏʪʦʙʳ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʠ/ʠʣʠ ʫʜʘʣʠʪʴ ʬʘʡʣʳ, ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

- ʚʳʙʨʘʪʴ ʬʘʡʣ(ʳ) ʩ ʜʘʥʥʳʤʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟ ʛʨʫʧʧʳ; 

- ʚʳʙʨʘʪʴ ʬʘʡʣʳ ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); 

- ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚʳʙʨʘʥʥʳʝ ʬʘʡʣʳ ʥʘ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʴ; 

- ʠ/ʠʣʠ ʫʜʘʣʠʪʴ ʚʳʙʨʘʥʥʳʝ ʬʘʡʣʳ ʩ ʜʘʥʥʳʤʠ. 

ʄʝʥʶ çɸʨʭʠʚʥʳʝ ʬʘʡʣʳè ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.28. 

 

ʈʠʩʫʥʦʢ 2.28 ï ʄʝʥʶ çɸʨʭʠʚʥʳʝ ʬʘʡʣʳè 

ʄʝʥʶ çɸʨʭʠʚʥʳʝ ʬʘʡʣʳè ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: 

- ʢʥʦʧʢʘ çʇʨʦʩʤʦʪʨ ʘʨʭʠʚʘè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʘʨʭʠʚʦʚ (ʩʤ. ʧ. 2.10.2.1); 

- ʢʥʦʧʢʘ çɺʳʙʦʨ ʚʩʝʭ ʘʨʭʠʚʦʚè ʧʨʦʠʟʚʦʜʠʪ ʚʳʙʦʨ ʚʩʝʭ ʘʨʭʠʚʦʚ ʥʘ ʜʠʩʢʝ;  
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- ʢʥʦʧʢʘ çɺʳʙʦʨ ʥʦʚʳʭ ʘʨʭʠʚʦʚè ʧʨʦʠʟʚʦʜʠʪ ʚʳʙʦʨ ʘʨʭʠʚʦʚ, ʥʝ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʚʥʝʰʥʠʡ ʥʦʩʠʪʝʣʴ; 

- ʢʥʦʧʢʘ çɺʳʙʦʨ ʩʦʭʨʘʥʝʥʥʳʭ ʘʨʭʠʚʦʚè ʧʨʦʠʟʚʦʜʠʪ ʚʳʙʦʨ ʘʨʭʠʚʦʚ, ʫʩʧʝʰʥʦ ʩʢʦʧʠʨʦʚʘʥ-

ʥʳʭ ʥʘ ʚʥʝʰʥʠʡ ʥʦʩʠʪʝʣʴ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ; 

- ʢʥʦʧʢʘ çʕʢʩʧʦʨʪ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚè ʵʢʩʧʦʨʪʠʨʫʝʪ ʚʳʙʨʘʥʥʳʝ ʬʘʡʣʳ ʩ ʜʘʥʥʳʤʠ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʥʘ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʴ (ʩʤ. ʧ. 2.10.2.2); 

- ʢʥʦʧʢʘ çʋʜʘʣʝʥʠʝ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚè ʧʨʦʠʟʚʦʜʠʪ ʫʜʘʣʝʥʠʝ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚ ʩ ʜʘʥ-

ʥʳʤʠ ʨʝʛʠʩʪʨʘʮʠʠ (ʩʤ. ʧ. 2.10.2.3); 

- ʢʥʦʧʢʘ çʅʘʞʤʠʪʝ ʜʣʷ ʚʳʙʦʨʘè ʨʷʜʦʤ ʩ ʷʨʣʳʢʘʤʠ çɻʨʫʧʧʘ Nè (ʛʜʝ N ï ʥʦʤʝʨ ʛʨʫʧʧʳ). 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʢʣʶʯʠʣ ʨʝʛʠʩʪʨʘʮʠʶ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ (ʩʤ. ʧ. 2.18.2 

çɻʨʫʧʧʳ ï ɸʨʭʠʚʘʮʠʷè), ʪʦ ʥʘ ʵʢʨʘʥʝ çɸʨʭʠʚʥʳʝ ʬʘʡʣʳè ʨʷʜʦʤ ʩ ʷʨʣʳʢʦʤ ʥʦʤʝʨʘ ʛʨʫʧʧʳ ʧʦ-

ʷʚʠʪʩʷ ʢʥʦʧʢʘ çʅʘʞʤʠʪʝ ʜʣʷ ʚʳʙʦʨʘè. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʨʝʛʠʩʪʨʘʮʠʷ ʩʢʦʣʴʢʠʭ ʛʨʫʧʧ ʚʢʣʶ-

ʯʝʥʘ (ʚ ʧʨʦʰʣʦʤ ʠʣʠ ʥʘʩʪʦʷʱʝʤ), ʩʪʦʣʴʢʦ ʢʥʦʧʦʢ çʅʘʞʤʠʪʝ ʜʣʷ ʚʳʙʦʨʘè ʙʫʜʫʪ ʘʢʪʠʚʥʳʤʠ. 

2.10.2.1 ʄʝʥʶ çʇʨʦʩʤʦʪʨ ʘʨʭʠʚʘè ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʘʨʭʠʚ ʜʘʥʥʳʝ 

(ʨʠʩʫʥʦʢ 2.29). ɺ ʤʝʥʶ ʠʤʝʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʢʥʦʧʦʢ: 

- ʂʥʦʧʢʘ [1] ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʥʪʝʨʚʘʣ ʜʣʷ ʰʢʘʣʳ ʚʨʝʤʝʥʠ ʛʨʘʬʠʢʘ; 

- ʂʥʦʧʢʘ [2] ï ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʧʝʯʘʪʠ ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʥʘ 

ʚʥʝʰʥʠʡ ʜʠʩʢ ʚ ʬʦʨʤʘʪʝ .pdf; 

- ʂʥʦʧʢʘ [3] ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʩʘʤʦʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ; 

- ʂʥʦʧʢʘ [Ǌ] ï ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʧʨʝʜʳʜʫʱʫʶ ʛʨʫʧʧʫ; 

- ʂʥʦʧʢʘ [ǅ] ï ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʫʶ ʛʨʫʧʧʫ; 

- ʂʥʦʧʢʘ [ǃ] ï ʧʦʟʚʦʣʷʝʪ ʩʜʚʠʥʫʪʴ ʰʢʘʣʫ ʚʨʝʤʝʥʠ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʝ ʟʥʘʯʝʥʠʷ; 

- ʂʥʦʧʢʘ [ǁ] ï ʧʦʟʚʦʣʷʝʪ ʩʜʚʠʥʫʪʴ ʰʢʘʣʫ ʚʨʝʤʝʥʠ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʟʥʘʯʝʥʠʷ. 
 

 

 

ʈʠʩʫʥʦʢ 2.29 ï ʄʝʥʶ çʇʨʦʩʤʦʪʨ ʘʨʭʠʚʘè 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʘʨʭʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʜʦʞʜʘʪʴʩʷ ʟʘʛʨʫʟʢʠ ʚʩʝʛʦ ʛʨʘʬʠʢʘ, ʧʦʩʣʝ 

ʯʝʛʦ ʥʘʞʘʪʴ ʥʘ ʛʨʘʬʠʢ ʚ ʠʩʢʦʤʦʡ ʪʦʯʢʝ. ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʠʥʜʠʢʘʪʦʨ ʚʳʙʦʨʘ ʚʨʝʤʝʥʠ, ʘ ʚ ʪʘʙ-

ʣʠʮʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʦʚ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʠ. 

ʇʝʯʘʪʴ ʘʨʭʠʚʘ ʥʘ ʚʥʝʰʥʠʡ ʜʠʩʢ ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʘʨʭʠʚʥʳʭ ʜʘʥ-

ʥʳʭ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠ ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ. 

2.10.2.2 ʂʥʦʧʢʘ çʕʢʩʧʦʨʪ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚè ʵʢʩʧʦʨʪʠʨʫʝʪ ʚʳʙʨʘʥʥʳʝ ʬʘʡʣʳ ʩ ʜʘʥʥʳʤʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ USB-ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʴ.  
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ʇʨʠʤʝʨ ʵʢʩʧʦʨʪʘ ʜʚʫʭ ʘʨʭʠʚʥʳʭ ʬʘʡʣʦʚ ʠʟ ɻʨʫʧʧʳ 1 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.30. 

ʇʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ï ʚʩʪʘʚʴʪʝ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʴ ʚ ʈʄʊ 79: 

ʘhʛ 1: ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʅʘʞʤʠʪʝ ʜʣʷ ʚʳʙʦʨʘè ʨʷʜʦʤ ʩ ʷʨʣʳʢʦʤ ʦʜʥʦʡ ʠʟ ʛʨʫʧʧ; 

ʘhʛ 2: ʚʳʙʝʨʠʪʝ ʧʦʩʣʝʜʥʠʡ ʵʣʝʤʝʥʪ ʠʟ ʩʧʠʩʢʘ ʘʨʭʠʚʦʚ; 

ʘhʛ 3: ʚʳʙʝʨʠʪʝ ʥʝʩʢʦʣʴʢʦ ʜʘʪ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʞʘʪʠʷ ʥʘ ʧʦʜʩʚʝʯʝʥʥʳʝ ʮʠʬʨʳ; 

ʘhʛ 4: ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʕʢʩʧʦʨʪ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚè ʠ ʜʦʞʜʠʪʝʩʴ ʩʦʦʙʱʝʥʠ ̫ʦʙ ʦʢʦʥʯʘ-

ʥʠʠ ʦʧʝʨʘʮʠʠ ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ ʥʘ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʴ. 

ʇʦʩʣʝ ʵʢʩʧʦʨʪʘ ʬʘʡʣʦʚ ʥʘ USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʝ ʩʦʟʜʘʝʪʩʷ ʧʘʧʢʘ ʩ ʠʤʝʥʝʤ rmt79-<ʅʆ-

ʄɽʈ> (ʛʜʝ ʅʆʄɽʈ ï ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʧʨʠʙʦʨʘ), ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʘʧʢʫ ʩ ʚʳ-

ʙʨʘʥʥʳʤʠ ʬʘʡʣʘʤʠ. 

 

 

ʈʠʩʫʥʦʢ 2.30 ï ʕʢʩʧʦʨʪ ʬʘʡʣʦʚ ʥʘ USB-ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʴ 

2.10.2.3 ʋʜʘʣʝʥʠʝ ʬʘʡʣʦʚ ʩ ʈʄʊ 79 ʘʥʘʣʦʛʠʯʥʦ ʵʢʩʧʦʨʪʫ ʬʘʡʣʦʚ, ʨʘʟʥʠʮʘ ʩʦʩʪʦʠʪ ʣʠʰʴ ʚ 

ʪʦʤ, ʯʪʦ ʚʤʝʩʪʦ ʢʥʦʧʢʠ çʕʢʩʧʦʨʪ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚè ʚ ʰʘʛʝ 4 (ʩʤ. ʨʠʩʫʥʦʢ 2.28) ʥʫʞʥʦ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çʋʜʘʣʝʥʠʝ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚè. 
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2.10.3 ʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ ï ʄʝʥʶ çʂʦʥʬʠʛʫʨʘʮʠʠè 

ʄʝʥʶ çʂʦʥʬʠʛʫʨʘʮʠʠè ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʷʪʴ, ʩʦʭʨʘʥʷʪʴ ʠ ʟʘʛʨʫʞʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʠʙʦʨʘ 

ʩ ʚʥʝʰʥʝʛʦ ʜʠʩʢʘ. ɼʦʩʪʫʧʥʘ ʬʫʥʢʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦ ʫʤʦʣʯʘʥʠʶ.  

ʄʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: 

-  ʢʥʦʧʢʘ çɺʳʙʦʨ ʢʦʥʬʠʛʫʨʘʮʠʠè ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ çɺʳʙʦʨ ʢʦʥʬʠʛʫʨʘʮʠʠè; 

-  ʢʥʦʧʢʘ çʉʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ ʜʠʩʢè ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫ-

ʨʘʮʠʷʤʠè ʩ ʬʫʥʢʮʠʝʡ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʴ. ɺ ʢʘʯʝʩʪʚʝ ʩʦʭʨʘʥʷ-

ʝʤʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ, ʚʳʙʨʘʥʥʘʷ ʚ ʧʦʜʤʝʥʶ çɺʳʙʦʨ ʢʦʥʬʠ-

ʛʫʨʘʮʠʠè; 

-  ʢʥʦʧʢʘ çɿʘʛʨʫʟʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʜʠʩʢʘè ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠ-

ʷʤʠè ʩ ʬʫʥʢʮʠʝʡ ʟʘʛʨʫʟʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ USB-ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʷ. ɿʘʛʨʫʟʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠ-

ʚʝʜʝʪ ʢ ʧʝʨʝʟʘʧʠʩʠ ʪʝʢʫʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ; 

-  ʢʥʦʧʢʘ çʋʜʘʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʜʠʩʢʘè ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘ-

ʮʠʷʤʠè ʩ ʬʫʥʢʮʠʝʡ ʫʜʘʣʝʥʠʷ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ USB-ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʷ; 

-  ʢʥʦʧʢʘ çɺʦʩʩʪʘʥʦʚʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦ ʫʤʦʣʯʘʥʠʶè ʧʨʦʠʟʚʦʜʠʪ ʧʝʨʝʟʘʛʨʫʟʢʫ ʧʨʠʙʦʨʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʛʨʫʟʢʠ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦ ʫʤʦʣʯʘ-

ʥʠʶ. ʊʝʢʫʱʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʫʜʝʪ ʧʝʨʝʟʘʧʠʩʘʥʘ; 

-  ʢʥʦʧʢʘ çʋʜʘʣʠʪʴ ʚʩʝ ʥʘʩʪʨʦʡʢʠè ʧʨʦʠʟʚʦʜʠʪ ʧʝʨʝʟʘʛʨʫʟʢʫ ʧʨʠʙʦʨʘ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʫ-

ʶʱʝʡ ʟʘʛʨʫʟʢʠ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʧʫʩʪʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ. ʊʝʢʫʱʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʫʜʝʪ ʧʝʨʝʟʘʧʠʩʘʥʘ. 

ʇʫʩʪʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʜʘʥʥʳʭ ʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʤʦʜʫʣʷʭ. ʇʝʨʝʜ ʨʘʙʦʪʦʡ ʩ 

ʧʨʠʙʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʳʧʦʣʥʠʪʴ ʧʨʦʮʝʜʫʨʫ ʦʙʥʦʚʣʝʥʠʷ ʩʧʠʩʢʘ ʫʩʪʨʦʡʩʪʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʤʝʥʶ çʂʦʥʬʠʛʫʨʘʮʠʠè ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʭʦʜ ʚ ʦʪʜʝʣʴʥʳʝ ʧʦʜʤʝʥʶ. 

ʇʦʜʤʝʥ ʁçɺʳʙʦʨ ʢʦʥʬʠʛʫʨʘʮʠʠè ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʩʧʠʩʢʦʤ ʩʦʭʨʘʥʝʥʥʳʭ ʚ ʘʨʭʠʚʥʦʡ 

ʧʘʤʷʪʠ ʧʨʠʙʦʨʘ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʠ ʚʳʧʦʣʥʷʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ɺʩʝ ʦʧʝʨʘʮʠʠ ʩ ʢʦʥ-

ʬʠʛʫʨʘʮʠʝʡ ʚʥʝ ʜʘʥʥʦʛʦ ʧʦʜʤʝʥʶ ʙʫʜʫʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʘʢʪʠʚʥʦʡ (ʪʝʢʫʱʝʡ) ʢʦʥʬʠʛʫʨʘʮʠʝʡ. ʀʤʷ 

ʪʝʢʫʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʳʚʦʜʠʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʝʥʶ. ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʤʝʥʶ ʥʘʭʦʜʠʪʩʷ ʩʧʠʩʦʢ 

ʢʦʥʬʠʛʫʨʘʮʠʡ.  

ʇʦʜʤʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʡ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʥʦʧʦʢ: 

-  ç+è ï ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʬʠʛʫʨʘʮʠʡ ʚ ʧʨʠʙʦʨʝ ï 50 ʰʪʫʢ; 

-  ç-è ï ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʙʫʜʝʪ ʫʜʘʣʝʥʘ ʚʳʙʨʘʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ. ʋʜʘʣʝʥʠʝ 

ʘʢʪʠʚʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʧʨʝʱʝʥʦ; 

-  ʢʥʦʧʢʘ çɺʳʙʨʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶè ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʳʙʨʘʥʥʫ  ʁʢʦʥʬʠʛʫʨʘʮʠ ʁʚ ʢʘʯʝʩʪʚʝ ʘʢ-

ʪʠʚʥʦʡ. ʇʨʠʙʦʨ ʙʫʜʝʪ ʧʝʨʝʟʘʛʨʫʞʝʥ. ɼʘʥʥʘʷ ʢʥʦʧʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʳʙʨʘʥ-

ʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʝ ʘʢʪʠʚʥʘ; 

-  ʧʘʨʘʤʝʪʨ çʅʘʟʚʘʥʠʝè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʤʝʥʠ ʬʘʡʣʘ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʤʝʥʠ ʚʳʙʨʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʀʤʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʡ ʚ ʧʘʤʷʪʠ ʧʨʠʙʦʨʘ 

ʥʝ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ; 

-  ʧʘʨʘʤʝʪʨ çʉʦʩʪʦʷʥʠʝè ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ çɸʢʪʠʚʥʘè ʜʣʷ ʘʢʪʠʚʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ çʅʝ ʘʢ-

ʪʠʚʥʘè ʜʣʷ ʥʝ ʘʢʪʠʚʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʇʦʜʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠ-

ʷʤʠ ʥʘ ʚʥʝʰʥʝʤ USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʝ. ʇʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʤʝʥʶ ʧʦʷʚʠʪʩʷ ʚʩʧʣʳʚʘʶʱʝʝ ʦʢʥʦ, 

ʠʥʬʦʨʤʠʨʫʶʱʝʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʷ. ʇʦʩʣʝ 

ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʝʥʶ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥ ʩʧʠʩʦʢ ʢʦʥʬʠʛʫʨʘʮʠʡ ʥʘ USB-ʬʣʵ-h

ʥʘʢʦʧʠʪʝʣʝ. ɼʣʷ ʚʳʙʦʨʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ ʩʧʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʩʧʠʩʢʘ. ɺ ʧʨʘʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʝʥʶ ʥʘʭʦʜʠʪʩʷ ʧʦʣʝ ʚʚʦʜʘ ʠʤʝʥʠ ʚʳʙʨʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɺ 

ʩʣʫʯʘʝ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʜʘʥʥʦʝ ʧʦʣʝ ʠ ʚʚʝʩʪʠ ʠʤʷ ʢʦʥʬʠʛʫʨʘ-

ʮʠʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʦʣʝ ʥʦʩʠʪ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʬʫʥʢʮʠʠ ʤʝʥʶ ʜʦʩʪʫʧʥʘ ʦʜʥʘ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʥʦʧʦʢ: 

-  ʢʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴè ʧʨʦʠʟʚʦʜʠʪ ʩʦʭʨʘʥʝʥʠʝ ʘʢʪʠʚʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʜ ʚʳʙʨʘʥʥʳʤ 

ʠʤʝʥʝʤ ʥʘ USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʴ. ɽʩʣʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩ ʚʳʙʨʘʥʥʳʤ ʠʤʝʥʝʤ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʥʘ 

ʜʠʩʢʝ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʫʜʘʣʝʥʘ; 

-  ʢʥʦʧʢʘ çɿʘʛʨʫʟʠʪʴè ʧʨʦʠʟʚʦʜʠʪ ʟʘʛʨʫʟʢʫ ʚʳʙʨʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ USB-ʬʣʵ-hʥʘʢʦʧʠ-

ʪʝʣʷ. ʌʘʡʣ ʘʢʪʠʚʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʫʜʝʪ ʟʘʤʝʱʝʥ. ʀʤʷ ʘʢʪʠʚʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʩʪʘʥʝʪʩʷ ʥʝʠʟ-

ʤʝʥʥʳʤ; 

-  ʢʥʦʧʢʘ çʋʜʘʣʠʪʴè ʧʨʦʠʟʚʦʜʠʪ ʫʜʘʣʝʥʠʝ ʚʳʙʨʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ USB-ʬʣʵ-hʥʘʢʦʧʠ-

ʪʝʣʝ. 

2.10.4 ʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ ï ʄʝʥʶ çɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʘʡʣʳè 

ʄʝʥʶ çɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʘʡʣʳè (ʩʤ. ʨʠʩ. 2.31) ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʞʘʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ, ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʜʣʷ ʚʳʟʦʚʘ ʤʝʥʶ çʐʘʙʣʦʥʳ Modbusè, çʀʟʦʙʨʘʞʝ-

ʥʠʷ ʤʥʝʤʦʩʭʝʤè, çʊʘʙʣʠʮʳ ʣʠʥʝʘʨʠʟʘʮʠʠè ʠ çɾʫʨʥʘʣè. 

 

ʈʠʩ. 2.31 ï ʄʝʥʶ çɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʘʡʣʳ 

2.10.4.1 ʄʝʥʶ çʐʘʙʣʦʥʳ Modbusè (ʩʤ. ʨʠʩʫʥʦʢ 2.32) ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ, ʫʜʘʣʷʪʴ, 

ʩʦʭʨʘʥʷʪʴ ʠ ʟʘʛʨʫʞʘʪʴ ʰʘʙʣʦʥʳ Modbus. 

 

ʈʠʩʫʥʦʢ 2.32 ï ʄʝʥʶ çʐʘʙʣʦʥʳ Modbusè 

ʄʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: 

- ʢʥʦʧʢʘ çʉʬʦʨʤʠʨʦʚʘʪʴ ʰʘʙʣʦʥè ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ çʌʦʨʤʠʨʦʚʘʥʠʝ ʰʘʙʣʦʥʘè ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʠʤʝʥʠ ʰʘʙʣʦʥʘ, ʧʦʨʪʘ Modbus, ʠ ʦʪʦʙʨʘʞʝʥʠʝʤ ʠʤʝʥʠ ʰʘʙʣʦʥʘ. ɺ ʥʠʞʥʝʡ 
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ʯʘʩʪʠ ʧʦʜʤʝʥʶ ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʩʧʠʩʦʢ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʘʥʝʝ ʰʘʙʣʦʥʦʚ. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ 

çʉʦʟʜʘʪʴè ʧʨʠʚʝʜʝʪ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʰʘʙʣʦʥʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

- ʢʥʦʧʢʘ çɿʘʛʨʫʟʠʪʴ ʰʘʙʣʦʥè ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ çɿʘʛʨʫʟʢʘ ʰʘʙʣʦʥʘè ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳ-

ʙʦʨʘ ʠʤʝʥʠ ʰʘʙʣʦʥʘ, ʧʦʨʪʘ Modbus, ʠ ʦʪʦʙʨʘʞʝʥʠʝʤ ʠʤʝʥʠ ʰʘʙʣʦʥʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʜʤʝʥʶ 

ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʩʧʠʩʦʢ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʘʥʝʝ ʰʘʙʣʦʥʦʚ. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ çɿʘʛʨʫʟʠʪʴè ʧʨʠ-

ʚʝʜʝʪ ʢ ʧʨʠʩʚʦʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʚʳʙʨʘʥʥʦʛʦ ʰʘʙʣʦʥʘ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʢʘʥʘʣʫ MODBUS; 

- ʢʥʦʧʢʘ çʋʜʘʣʠʪʴ ʰʘʙʣʦʥè ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ çʋʜʘʣʝʥʠʝ ʰʘʙʣʦʥʘè ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ 

ʠʤʝʥʠ ʰʘʙʣʦʥʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʜʤʝʥʶ ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʩʧʠʩʦʢ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʘʥʝʝ ʰʘʙ-

ʣʦʥʦʚ. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè ʧʨʠʚʝʜʝʪ ʢ ʫʜʘʣʝʥʠʶ ʚʳʙʨʘʥʥʦʛʦ ʰʘʙʣʦʥʘ; 

- ʢʥʦʧʢʘ çɿʘʛʨʫʟʠʪʴ ʰʘʙʣʦʥ ʩ ʜʠʩʢʘè ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ çɿʘʛʨʫʟʢʘ ʰʘʙʣʦʥʘ ʩ ʜʠʩʢʘè ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʰʘʙʣʦʥʘ ʥʘ USB-ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʝ. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ çɿʘʛʨʫʟʠʪʴè ʧʨʠ-

ʚʝʜʝʪ ʢ ʟʘʛʨʫʟʢʝ ʬʘʡʣʘ ʰʘʙʣʦʥʘ ʩ USB-ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʷ ʚ ʘʨʭʠʚʥʫʶ ʧʘʤʷʪʴ ʈʄʊ 79; 

- ʢʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴ ʰʘʙʣʦʥ ʥʘ ʜʠʩʢè ʦʪʢʨʳʚʘʝʪ ʧʦʜʤʝʥʶ çɿʘʛʨʫʟʢʘ ʰʘʙʣʦʥʘ ʩ ʜʠʩʢʘè ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʩʦʭʨʘʥʷʝʤʦʛʦ ʰʘʙʣʦʥʘ ʠʟ ʘʨʭʠʚʥʦʡ ʧʘʤʷʪʠ ʈʄʊ 79. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ 

çʉʦʭʨʘʥʠʪʴè ʧʨʠʚʝʜʝʪ ʢ ʩʦʭʨʘʥʝʥʠʶ ʬʘʡʣʘ ʰʘʙʣʦʥʘ ʩ ʘʨʭʠʚʥʦʡ ʧʘʤʷʪʠ ʧʨʠʙʦʨʘ ʥʘ USB-ʬʣʵ-h

ʥʘʢʦʧʠʪʝʣʴ. 

2.10.4.2 ʄʝʥʶ çʀʟʦʙʨʘʞʝʥʠʷ ʤʥʝʤʦʩʭʝʤè ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ, ʟʘʛʨʫʞʘʪʴ, ʫʜʘʣʷʪʴ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʤʥʝʤʦʩʭʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʝʤʦʩʭʝʤ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʟʘʛʨʫʟʢʠ 

ʪʨʝʙʫʝʪʩʷ ʧʦʜʢʣʶʯʠʪʴ ʚʥʝʰʥʠʡ USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʴ. ɼʣʷ ʟʘʛʨʫʟʢʠ ʥʘ ʧʨʠʙʦʨ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʷ ʪʨʝʙʫʝʪʩʷ ʧʦʣʦʞʠʪʴ ʠʭ ʚ ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ ʩ USB-ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʷ. ʇʦʜ-

ʜʝʨʞʠʚʘʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʘʟʨʝʰʝʥʠʷʤʠ ç.pngè, ç.jpegè, ç.bmpè. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʛʨʫʞʘʪʴ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 800x533 ʧʠʢʩʝʣʝʡ. 

2.10.4.3 ʄʝʥʶ çʊʘʙʣʠʮʳ ʣʠʥʝʘʨʠʟʘʮʠʠè ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʠ ʧʘʨʘʤʝʪʨʳ 

ʪʘʙʣʠʮ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʨʘʙʦʪʢʝ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʪʘʙʣʠʮ ð 10. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʚ ʪʘʙʣʠʮʝ ð 1000. ʄʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫ-

ʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʢʥʦʧʢʠ: 

- ʧʘʨʘʤʝʪʨ çʅʘʟʚʘʥʠʝè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʠʤʷ ʪʘʙʣʠʮʳ; 

- ʧʘʨʘʤʝʪʨ çʕʢʩʪʨʘʧʦʣʷʮʠʷè ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʣʠʥʝʡʥʫʶ ʵʢʩʪʨʘʧʦʣʷʮʠʶ ʧʦ ʜʚʫʤ ʢʨʘʡ-

ʥʠʤ ʪʦʯʢʘʤ ʧʨʠ ʚʳʭʦʜʝ ʟʘ ʧʨʝʜʝʣʳ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʪʘʙʣʠʮʳ (X); 

- ʢʥʦʧʢʘ çɿʘʛʨʫʟʠʪʴ ʪʘʙʣʠʮʫ ʠʟ .csv ʬʘʡʣʘè ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʩ ʚʥʝʰ-

ʥʝʛʦ ʜʠʩʢʘ; 

- ʢʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴ ʪʘʙʣʠʮʫ ʚ .csv ʬʘʡʣè ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʥʘ ʚʥʝʰ-

ʥʠʡ ʜʠʩʢ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʷ ʩʪʦʣʙʮʦʚ ʚ .csv ʬʘʡʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʤʚʦʣ ç;è (ʪʦʯʢʘ ʩ ʟʘʧʷ-

ʪʦʡ); 

- ʢʥʦʧʢʘ çʇʨʦʩʤʦʪʨ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʪʦʯʝʢ ʪʘʙ-

ʣʠʮʳ. ʉʪʦʣʙʝʮ çxè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʭʦʜʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʩʪʦʣʙʝʮ çf(x)è ð ʚʳʭʦʜʥʳʤ ʟʥʘʯʝʥʠʷʤ. 

ʇʦʩʣʝ ʟʘʢʨʳʪʠʷ ʤʝʥʶ ʩʧʠʩʦʢ ʪʦʯʝʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʨʪʠʨʦʚʢʘ ʩʧʠʩʢʘ ʧʦ ʟʥʘʯʝʥʠʶ çxè. 

2.10.4.4 ʄʝʥʶ çɾʫʨʥʘʣè ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʥʘ USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʴ 

ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ ʠ ʦʰʠʙʦʢ ʧʨʠʙʦʨʘ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʝʥʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʡ 

ʧʦ ʚʨʝʤʝʥʠ ʩʧʠʩʦʢ ʩʦʙʳʪʠʡ ʠ ʦʰʠʙʦʢ. ʄʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʢʥʦʧʢʠ: 

- ʢʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴ ʥʘ ʜʠʩʢè ʧʨʦʠʟʚʦʜʠʪ ʢʦʧʠʨʦʚʘʥʠʝ ʚʩʝʛʦ ʞʫʨʥʘʣʘ ʥʘ USB-ʬʣʵʰ-ʥʘʢʦ-

ʧʠʪʝʣʴ. ʌʘʡʣʳ ʞʫʨʥʘʣʘ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ ʥʘ ʇʂ; 

- ʧʘʨʘʤʝʪʨ çʌʠʣʴʪʨ ʩʦʙʳʪʠʡè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʬʠʣʴʪʨʘʮʠʶ ʩʦʙʳʪʠʡ ʠ ʦʰʠʙʦʢ ʧʦ ʧʨʠ-

ʦʨʠʪʝʪʫ ʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ çʦʪʦʙʨʘʞʘʪʴ ʚʩʝè ʠ çʦʪʦʙʨʘʞʘʪʴ ʦʩʥʦʚʥʳʝè. 
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2.10.5 ʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ ï ʄʝʥ ʁçʆʙʥʦʚʣʝʥʠʝ ʇʆè 

ʄʝʥʶ çʆʙʥʦʚʣʝʥʠʝ ʇʆè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʙʥʦʚʠʪʴ ʚʩʪʨʦʝʥʥʦʝ ʚ ʧʨʠʙʦʨ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ: 

- ʟʘʛʨʫʟʠʪʝ ʘʢʪʫʘʣʴʥʫʶ ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤʳ ʩ ʩʘʡʪʘ www.elemer.ru ʠ ʩʢʦʧʠʨʫʡʪʝ ʝʝ ʥʘ USB-

ʬʣɻ -hʥʘʢʦʧʠʪʝʣʴ ʚ ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ; 

- ʧʦʜʢʣʶʯʠʪʝ USB-ʬʣʵh-ʥʘʢʦʧʠʪʝʣʴ ʢ ʈʄʊ 79 ʠ ʟʘʧʫʩʪʠʪʝ ʧʨʦʮʝʩʩ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ 

çʆʙʥʦʚʣʝʥʠʝ ʇʆè (ʩʤ. ʨʠʩʫʥʢʠ 2.33 ʠ 2.34). 
 

 

ʈʠʩʫʥʦʢ 2.33 ï ʄʝʥʶ çʆʙʥʦʚʣʝʥʠʝ ʇʆè ʈʠʩʫʥʦʢ 2.34 ï ʄʝʥʶ çʆʙʥʦʚʣʝʥʠʝ ʇʆè 
 

ʈʘʙʦʪʘ ʚ ʨʝʞʠʤʝ çʆʙʥʦʚʣʝʥʠʝ ʇʆè: 

- ʥʝ ʦʪʢʣʶʯʘʡʪʝ ʈʄʊ 79 ʦʪ ʩʝʪʠ ʠ ʥʝ ʠʟʚʣʝʢʘʡʪʝ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʴ ʠʟ USB-ʧʦʨʪʘ 

ʧʨʠʙʦʨʘ ʜʦ ʦʢʦʥʯʘʥʠʷ ʢʦʧʠʨʦʚʘʥʠʷ; 

- ʦʙʥʦʚʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ ʜʦ ʢʦʥʮʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʠʥʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʦ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʚ ʪʝʯʝʥʠʝ ʦʙʥʦʚʣʝʥʠʷ; 

- ʬʘʡʣʳ ʦʙʥʦʚʣʝʥʠʷ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʘʪʘʣʦʛʝ (ʢʦʨʥʝ ʜʠʩʢʘ); 

- ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʇʆ ʤʦʞʝʪ ʟʘʥʷʪʴ ʦʢʦʣʦ 5 ʤʠʥ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʶ ʧʨʠʚʝʜʝʥʳ ʚ ʧ. 2.10.1 çʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ ï ʆʙ-

ʱʘʷ ʠʥʬʦʨʤʘʮʠʷè. 

2.11 ʆʙʣʘʩʪʴ çʉʠʩʪʝʤʘè 

2.11.1 ʆʙʣʘʩʪʴ çʉʠʩʪʝʤʘè ī ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʙʦʨʝ 

2.11.1.1 ʂʥʦʧʢʘ çʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʙʦʨʝè ʦʪʢʨʳʚʘʝʪ ʜʦʩʪʫʧ ʢ ʦʩʥʦʚʥʳʤ ʜʘʥʥʳʤ ʦ ʧʨʠʙʦʨʝ: 

- ʪʠʧ ʧʨʠʙʦʨʘ; 

- ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ; 

- ʚʝʨʩʠʷ ʇʆ; 

- ʜʘʪʘ ʩʙʦʨʢʠ ʇʆ; 

- ʚʝʨʩʠʷ ʷʜʨʘ ʆʉ; 

- ʧʨʦʮʝʩʩʦʨ; 

- ʧʘʤʷʪʴ ʆɿʋ; 

- ʧʘʤʷʪʴ ï ʦʙʱʠʡ ʦʙʲʝʤ ʜʦʩʪʫʧʥʦʡ ʧʘʤʷʪʠ ʜʣʷ ʘʨʭʠʚʦʚ ʠ ʪʠʧ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ; 

- ʩʚʦʙʦʜʥʘʷ ʧʘʤʷʪʴ ï ʦʩʪʘʚʰʠʡʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʙʲʝʤ ʩʚʦʙʦʜʥʦʡ ʧʘʤʷʪʠ ʜʣʷ ʘʨʭʠ-

ʚʦʚ; 

- ʚʨʝʤʷ ʨʘʙʦʪʳ ï ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʩ ʤʦʤʝʥʪʘ ʧʨʝʜʳʜʫʱʝʡ ʟʘʛʨʫʟʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ; 

- MD5 ʠʩʧ. ʬʘʡʣʘ ï ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʬʘʡʣʘ ʧʦ ʘʣʛʦʨʠʪʤʫ MD5; 

- ʢʦʥʬʠʛʫʨʘʮʠ ̫ʦʙʦʨʫʜʦʚʘʥʠʷ (ʪʠʧʳ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʢʘʞʜʳʡ ʩʣʦʪ);  
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- MAC ʘʜʨʝʩ; 

- IP ʘʜʨʝʩ; 

- ʤʘʩʢʘ ʧʦʜʩʝʪʠ; 

- ʣhʶʟ ʧʦ ʫʤʦʣʯʘʥʠʶ. 
 

ʕʢʨʘʥ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʠʙʦʨʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 2.35, 2.36. 
 

 

ʈʠʩʫʥʦʢ 2.35 ï ʕʢʨʘʥ çʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠ-
ʙʦʨʝè 

ʈʠʩʫʥʦʢ 2.36 ï ʕʢʨʘʥ çʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠ-
ʙʦʨʝè 

 

2.11.1.2 ʂʥʦʧʢʘ çʉʧʠʩʦʢ ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʨʦʙʣʝʤè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ, ʩʦʜʝʨʞʘʱʝʝ ʩʧʠʩʦʢ 

ʦʰʠʙʦʢ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʙʦʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.37). ʇʨʠ ʚʳʙʦʨʝ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ ʙʫʜʝʪ 

ʚʳʚʝʜʝʥʘ ʢʨʘʪʢʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʚʳʙʨʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

 

 

ʈʠʩʫʥʦʢ 2.37 ï ʕʢʨʘʥ çʉʧʠʩʦʢ ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʨʦʙʣʝʤè 

2.11.1.3 ʂʥʦʧʢʘ çʇʨʦʚʝʨʢʘ ʚʩʪʨʦʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ, ʩʦʜʝʨʞʘʱʝʝ ʩʧʠʩʦʢ 

ʚʩʝʭ ʢʘʥʘʣʦʚ ʚʩʪʨʦʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʩʤ. ʨʠʩʫʥʦʢ 2.38). ɼʣʷ ʚʳʭʦʜʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʢʘʥʘʣʦʚ ʜʦ-

ʩʪʫʧʥʳ ʢʥʦʧʢʠ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʨʝʣʝ: ʢʥʦʧʢʘ ʥʘʞʘʪʘ ï ʨʝʣʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʘʥʘʣʝ 

ʚʢʣʁʯʝʥʦ, ʢʥʦʧʢʘ ʦʪʞʘʪʘ ï ʚʳʢʣʶʯʝʥʦ. ʇʨʠ ʦʪʢʨʳʪʠʠ ʜʘʥʥʦʛʦ ʤʝʥʶ ʣʦʛʠʢʘ ʨʘʩʯʝʪʘ ʚʳʭʦʜʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚʳʢʣʶʯʘʝʪʩʷ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʘʤ ʟʘʜʘʸʪ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʟʥʘʯʝʥʠʷ ʨʝʣʝ ʠ ʪʦʢʦʚʳʭ ʚʳ-

ʭʦʜʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʢʥʦʧʦʢ. ʇʦʩʣʝ ʟʘʢʨʳʪʠʷ ʤʝʥʶ ʨʘʩʯʝʪ ʚʳʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʨʝʣʝ ʠ ʪʦʢʦʚʳʭ ʚʳ-

ʭʦʜʦʚ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʚʭʦʜʥʦʛʦ ʚʩʪʨʦʝʥʥʦʛʦ ʢʘʥʘʣʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʝʝ ʠʟʤʝ-

ʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɼʦʩʪʫʧ ʢ ʜʘʥʥʦʤʫ ʤʝʥʶ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥ ʚ ʤʝʥʶ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ. 

ʄʝʥʶ ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʜʣʷ ʧʨʦʚʝʨʢʠ USB ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʦʚ.  

ʈʝʢʦʤʝʥʜʘʮʠʷ 
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ʈʠʩʫʥʦʢ 2.38 ï ʕʢʨʘʥ çʇʨʦʚʝʨʢʘ ʚʩʪʨʦʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚè 

2.11.1.4 ʂʥʦʧʢʘ çʇʨʦʚʝʨʢʘ ʵʢʨʘʥʘè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʩ ʬʫʥʢʮʠʷʤʠ ʙʣʦʢʠʨʦʚʢʠ ʵʢʨʘʥʘ ʜʣʷ 

ʦʯʠʩʪʢʠ ʠ ʟʘʣʠʚʢʠ ʵʢʨʘʥʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʤʘʪʨʠʮʳ ʜʠʩʧʣʝʷ. 

2.11.1.5 ʂʥʦʧʢʘ çʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʚʚʦʜʘ ʧʘʨʦʣʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨ-

ʚʠʩʥʳʭ ʨʘʙʦʪ. 

2.11.2 ʆʙʣʘʩʪʴ çʉʠʩʪʝʤʘè ī çɺʳʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘè 

ʂʥʦʧʢʘ çɺʳʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘè ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʟʘʢʨʳʪʠʝ ʚʩʝʭ ʬʘʡʣʦʚ ʠ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʜ ʦʪʢʣʶʯʝʥʠʝʤ ʧʠʪʘʥʠʷ ʈʄʊ 79. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çɺʳʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘè ʠ ʫʪʚʝʨ-

ʜʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩ ʩʠʩʪʝʤʳ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çʇʠʪʘʥʠʝ ʤʦʞʥʦ ʦʪʢʣʶ-

ʯʠʪʴè (ʩʤ. ʨʠʩʫʥʦʢ 2.26). ʅʝʩʦʙʣʶʜʝʥʠʝ ʦʧʠʩʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʧʦʩʣʝʜ-

ʥʠʭ ʟʘʧʠʩʳʚʘʝʤʳʭ ʜʘʥʥʳʭ (ʜʦ 1 ʤʠʥʫʪʳ) ʠ ʠʟʤʝʥʝʥʠʡ ʥʝʩʦʭʨʘʥʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɽʩʣʠ ʢʦʥ-

ʬʠʛʫʨʘʮʠʷ ʧʨʠʙʦʨʘ ʠʟʤʝʥʠʣʘʩʴ ʟʘ ʚʨʝʤʷ ʦʪ ʧʦʩʣʝʜʥʝʡ ʟʘʛʨʫʟʢʠ ʧʨʠʙʦʨʘ, ʪʦ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ 

çɺʳʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘè ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʤʝʥʶ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 2.25). 

 

 

ʈʠʩʫʥʦʢ 2.25 ï ʇʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʤʝʥʶ 
ʈʠʩʫʥʦʢ 2.26 ï ɺʠʜ ʵʢʨʘʥʘ ʈʄʊ 79 ʧʦʩʣʝ 
ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɺʳʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘè 
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2.12 ʆʙʣʘʩʪʠ çʂʦʥʬʠʛʫʨʘʮʠʷè ʠ çʅʘʩʪʨʦʡʢʠè 

2.12.1 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʜʣʷ ʚʳʟʦʚʘ ʦʩʥʦʚʥʳʭ ʤʝʥʶ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʈʄʊ 79, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪʁ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʩʪʨʦʠʪʴ ʚʩʝ ʣʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ, ʛʨʫʧʧʳ, ʚʭʦʜʳ ʧʨʠʙʦʨʘ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʚʳʭʦʜʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

2.12.2 ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʠʣʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ 

ʧʨʠʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʦʣʴ ʜʦʩʪʫʧʘ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʩʪʘʥʦʚʠʣ ʪʘʢʦʡ 

ʧʘʨʦʣʴ (ʩʤ. ʧ. 2.25 çʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘè), ʪʦ, ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʫʨʦʚʥʶ ʤʝʥʶ, 

ʝʤʫ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʧʘʨʦʣʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʝ (ʩʤ. ʨʠʩʫʥʦʢ 2.39). 

2.12.3 ʅʘʞʘʪʠʝ ʥʘ ʧʦʣʝ çʇʘʨʦʣʴè ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʪʝʢʩʪʦʚʫʶ ʢʣʘʚʠʘʪʫʨʫ, ʧʦʟʚʦʣʷʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʶ ʚʚʝʩʪʠ ʧʘʨʦʣʴ. ʇʨʠ ʚʚʦʜʝ ʧʘʨʦʣʷ ʚʩʝ ʚʚʦʜʠʤʳʝ ʩʠʤʚʦʣʳ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʪʦʯʢʠ. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.39 ï ɼʠʘʣʦʛ ʚʚʦʜʘ ʧʘʨʦʣʷ ʜʦʩʪʫʧʘ 

2.12.4 ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʦʢ ʚ ʦʙʣʘʩʪʠ çʅʘʩʪʨʦʡʢʠè ʠ ʢʦʨʨʝʢʪʥʦʛʦ ʚʚʦʜʘ ʧʘʨʦʣʷ (ʝʩʣʠ 

ʚʢʣʶʯʝʥʘ ʟʘʱʠʪʘ ʜʦʩʪʫʧʘ), ʙʫʜʝʪ ʦʪʢʨʳʪʦ ʤʝʥʶ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʧʨʠʙʦʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.40). 

2.12.5 ɼʣʷ ʚʦʟʚʨʘʪʘ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʅʘʟʘʜè, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʨʘ-

ʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ, ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʳ ʧʝʨʝʜ ʠʭ ʩʦʭʨʘʥʝʥʠʝʤ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʪʨʝʙʫʝʪʩʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶè. 

2.12.6 ɺ ʩʣʫʯʘʝ ʩʙʦʷ ʧʠʪʘʥʠʷ ʠʣʠ ʚʳʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʥʝʩʦ-

ʭʨʘʥʝʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʨʠʙʦʨʘ ʙʫʜʫʪ ʫʪʝʨʷʥʳ, ʠ ʚ ʈʄʊ 79 ʙʫʜʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʧʦʩʣʝʜʥʷʷ ʩʦ-

ʭʨʘʥʝʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ. 
 

 

ʈʠʩʫʥʦʢ 2.40 ï ʆʙʣʘʩʪʠ çʂʦʥʬʠʛʫʨʘʮʠʷè ʠ çʅʘʩʪʨʦʡʢʠè  
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2.13 ʆʙʣʘʩʪʴ çʂʦʥʬʠʛʫʨʘʮʠʷè ï ʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶè ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʭʨʘʥʝʥʠʷ ʪʝʢʫ-

ʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ ʩʦʭʨʘʥʝʥʠʷ ʟʘʧʨʝʱʝʥʦ ʚʳʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ʧʨʠ-

ʙʦʨʘ. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʢʫʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʙʫʜʝʪ ʧʦʜʩʚʝʯʝʥʘ 

ʦʨʘʥʞʝʚʳʤ ʮʚʝʪʦʤ. 

ɺʥʠʤʘʥʠʝ!!! ɽʩʣʠ ʠʟʤʝʥʝʥʠʷ ʥʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ, ʪʦ ʧʨʠ ʧʝʨʝʟʘʛʨʫʟʢʝ ʧʨʠʙʦʨʘ ʦʥʠ 

ʙʫʜʫʪ ʫʪʝʨʷʥʳ. 

ɺʥʦʩʠʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʙʦʨʘ ʥʦʩʷʪ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʫʶ ʧʘʤʷʪʴ ʧʨʠʙʦʨʘ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʩʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ. 

2.14 ʆʙʣʘʩʪʴ çʂʦʥʬʠʛʫʨʘʮʠʷè ï ʆʪʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʆʪʤʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷè ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʮʝʩʩ ʟʘʛʨʫʟʢʠ ʧʨʝʜʳʜʫʱʝʡ 

ʩʦʭʨʘʥʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ ʟʘʛʨʫʟʢʠ ʟʘʧʨʝʱʝʥʦ ʚʳʢʣʶʯʝʥʠʝ ʧʠʪʘ-

ʥʠʷ ʧʨʠʙʦʨʘ. ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʢʫʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʙʫʜʝʪ ʧʦʜʩʚʝ-

ʯʝʥʘ ʦʨʘʥʞʝʚʳʤ ʮʚʝʪʦʤ. 

2.15 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʝʥʶ çʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʜʠʩʧʣʝʷ, ʩʪʘʨ-

ʪʦʚʫʶ ʵʢʨʘʥʥʫʶ ʬʦʨʤʫ, ʧʘʨʘʤʝʪʨʳ ʧʨʦʩʤʦʪʨʘ. ʄʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ ʧʘʨʘʤʝʪʨʦʚ: 

¶ ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʱʝʝè ï ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʠʪʴ ʩʧʦʩʦʙʳ 

ʦʪʦʙʨʘʞʝʥʠʷ, ʜʘʪʫ ʠ ʚʨʝʤʷ ʧʨʠʙʦʨʘ. ɹʣʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çɼʘʪʘ ʠ ʚʨʝʤʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʠʝ ʜʘʪʫ ʠ ʚʨʝʤʷ; 

- çModbus ʨʝʛʠʩʪʨʳè ï ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ Modbus ʨʝʛʠʩʪʨʦʚ. ɼʦ-

ʩʪʫʧʥʳ ʚʘʨʠʘʥʪʳ: çʜʝʩʷʪʠʯʥʳʝè, çh ʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

çh ʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝè; 

- çɺʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶè ï ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʦʣʦʞʝʥʠʝ ʧʘʥʝʣʠ ʥʘʚʠʛʘʮʠʠ ʥʘ ʦʩʥʦʚʥʦʤ 

ʤʝʥʶ ʠ ʥʘ ʤʝʥʶ ʧʨʦʩʤʦʪʨʘ ʘʨʭʠʚʦʚ. ɼʦʩʪʫʧʥʳ ʚʘʨʠʘʥʪʳ: çʩʥʠʟʫè, çʩʣʝʚʘè. ɿʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ: çʩʥʠʟʫè; 

- çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴè ð ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʪʝʢʩʪ ʟʘʛʦʣʦʚʢʘ ʦʩʥʦʚʥʦʛʦ ʵʢʨʘʥʘ. 

ɼʦʩʪʫʧʥʳ ʚʘʨʠʘʥʪʳ çʠʤʷ ʛʨʫʧʧʳè, çʠʤʷ ʛʨʫʧʧʳ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ: çʠʤʷ ʛʨʫʧʧʳè;  

ʄʝʥʶ  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

  ʆʪʯʝʪʳ 

  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

  Modbus 

  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 
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- çɸʢʪʠʚʥʳʝ ʚʠʜʳ ʦʪʦʙʨʘʞʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʩʧʠʩʦʢ ʚʠʜʦʚ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚ 

ʦʩʥʦʚʥʦʤ ʤʝʥʶ. ʇʦ ʢʨʘʡʥʝ ʤʝʨʝ ʦʜʠʥ ʚʠʜ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʚʩʝʛʜʘ ʘʢʪʠʚʝʥ. 

ɼʦʩʪʫʧʥʦ ʫʧʨʘʚʣʝʥʠʝ ʚʠʜʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ: çʛʨʘʬʠʢʠè, çʛʨʫʧʧʳè, çʩʪʨʝʣʦʯʥʳʝ ʠʥʜʠ-

ʢʘʪʦʨʳè, çʛʠʩʪʦʛʨʘʤʤʳè, çʟʥʘʯʝʥʠʷè; 

- çʗʟʳʢè ð ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʷʟʳʢ ʠʥʪʝʨʬʝʡʩʘ ʨʝʛʠʩʪʨʘʪʦʨʘ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘ-

ʤʝʪʨʘ ʪʨʝʙʫʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʧʝʨʝʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ. ɼʦʩʪʫʧʥʳ ʚʘʨʠ-

ʘʥʪʳ çʈʫʩʩʢʠʡè, çEnglishè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: çʈʫʩʩʢʠʡè; 

- çʉʪʠʣʴ ʠʥʪʝʨʬʝʡʩʘè ð ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʮʚʝʪʦʚʫʶ ʩʭʝʤʫ ʤʝʥʶ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘ-

ʨʘʤʝʪʨʘ ʪʨʝʙʫʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʧʝʨʝʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ. ɼʦʩʪʫʧʥʳ ʚʘ-

ʨʠʘʥʪʳ çʩʠʥʠʡè, çʩʝʨʳʡè, çʪʸʤʥʳʡè, çʟʝʣʸʥʳʡè, çʷʨʢʠʡè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

çʩʠʥʠʡè; 

¶ ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɼʠʩʧʣʝʡè: 

- çʗʨʢʦʩʪʴè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʫʨʦʚʝʥʴ ʧʦʜʩʚʝʪʢʠ ɾʂ-

ʵʢʨʘʥʘ. ɼʦʩʪʫʧʥʳʝ ʫʨʦʚʥʠ: 20 % (ʤʠʥʠʤʫʤ), 40 %, 60 %, 80 %, 100 % (ʤʘʢʩʠʤʫʤ). 

ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 100 %; 

¶ ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɾʜʫʱʠʡ ʨʝʞʠʤè ï ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʷʨ-

ʢʦʩʪʴ ʵʢʨʘʥʘ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʢʘʩʘʣʩʷ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ 

ʪɻʦʪ ʙʣʦʢ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʈʝʞʠʤè ï ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥè ï ʦʧʮʠʷ ʦʪʢʣʶʯʘʝʪ ʞʜʫʱʠʡ ʨʝʞʠʤ, ʷʨʢʦʩʪʴ ʵʢʨʘʥʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ çʗʨʢʦʩʪʴè ʙʣʦʢʘ ʧʘʨʘʤʝʪʨʦʚ çɼʠʩʧʣʝʡè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ); 

- ç1 ʤʠʥè, ç5 ʤʠʥè, ç10 ʤʠʥè, ç30 ʤʠʥè; 

- çʗʨʢʦʩʪʴè ï ʧʘʨʘʤʝʪʨ ʩʢʨʳʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çɾʜʫʱʠʡ ʨʝʞʠʤè ʨʘʚʥʳʤ çʚʳʢʣʶʯʝʥè. ɺ 

ʜʨʫʛʠʭ ʨʝʞʠʤʘʭ (ç1 ʤʠʥè, ç5 ʤʠʥè, ç10 ʤʠʥè, ç30 ʤʠʥè) ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʚʠʜʝʥ ʥʘ 

ʵʢʨʘʥʝ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʫʨʦʚʝʥʴ ʷʨʢʦʩʪʠ ɾʂ-ʵʢʨʘʥʘ ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 

ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ çʈʝʞʠʤè. ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ: 20 %, 40 %, 

60 %. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 20 %; 

¶ ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʉʪʘʨʪʦʚʳʡ ʵʢʨʘʥè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʵʢʨʘʥʥʫʶ 

ʬʦʨʤʫ, ʦʪʦʙʨʘʞʘʝʤʫʶ ʥʘ ʵʢʨʘʥʝ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʈʄʊ 79. ɹʣʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘ-

ʨʘʤʝʪʨʳ: 

- çɺʠʜè ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦʪʦʙʨʘʞʘʝʤʦʡ 

ʛʨʫʧʧʳ (ʩʤ. ʧʘʨʘʤʝʪʨ: ɻʨʫʧʧʘ). ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ï ʩʤ. ʧ. 2.7.4 çʇʘʥʝʣʠ ʜʘʥʥʳʭè 

ʠ ʧ. 2.18 çɻʨʫʧʧʳè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: çʛʨʘʬʠʢʠè; 

- çɻʨʫʧʧʘè ï ʦʧʨʝʜʝʣʷʝʪ ʛʨʫʧʧʫ, ʦʪʦʙʨʘʞʘʝʤʫʶ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ. ɽʩʣʠ ʟʥʘʯʝ-

ʥʠʝ ʧʘʨʘʤʝʪʨʘ çɺʠʜè ʨʘʚʥʦ çɻʨʫʧʧʳè, ʧʘʨʘʤʝʪʨ çɻʨʫʧʧʘè ʚʳʙʠʨʘʝʪ ʧʝʨʚʫʶ ʠʟ ʧʷʪʠ 

ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʚ ʨʝʞʠʤʝ çɻʨʫʧʧʳè ʚ ʦʜʥʦʤ ʦʢʥʝ ʦʪʦʙ-

ʨʘʞʘʝʪʩʷ 5 ʛʨʫʧʧ). ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʘʨʘʤʝʪʨ çɻʨʫʧʧʘè, 

ʨʘʚʥʳʤ çɻʨʫʧʧʘ 8è, ʥʘ ʵʢʨʘʥʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ (ʩʣʝʚʘ 

ʥʘʧʨʘʚʦ): ɻʨʫʧʧʘ 8 Ÿ ɻʨʫʧʧʘ 9 Ÿ ɻʨʫʧʧʘ 10 Ÿ ɻʨʫʧʧʘ 11 Ÿ ɻʨʫʧʧʘ 12. ɿʥʘʯʝʥʠʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: ɻʨʫʧʧʘ 1; 

¶ ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʉʤʝʥʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʩʪʨʦʠʪʴ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʫʶ ʩʤʝʥʫ ʵʢʨʘʥʥʳʭ ʬʦʨʤ. ɹʣʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʉʤʝʥʘè ï ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥʘè ï ʟʘʜʘʥʥʘʷ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ ʥʝ ʤʝʥʷʝʪʩʷ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʜʨʫʛʠʝ ʧʘ-

ʨʘʤʝʪʨʳ ʚ ʙʣʦʢʝ ʥʝ ʘʢʪʠʚʥʳ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʠʜʦʚè ï ʦʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʨʝʞʠʤ ʦʪʦʙʨʘ-

ʞʝʥʠʷ; 
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- çʛʨʫʧʧè ï ʦʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʦʪʦʙʨʘʞʘʝʤʳʝ 

ʛʨʫʧʧʳ; 

- çʤʥʝʤʦʩʭʝʤè ï ʦʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʦʪʦʙʨʘ-

ʞʘʝʤʳʝ ʤʥʝʤʦʩʭʝʤʳ; 

- çʧʦ ʩʧʠʩʢʫè (ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʥʠʞʝ); 

- çɿʘʧʫʩʢè ï ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʧʦ ʚʨʝʤʝʥʠè ï ʩʤʝʥʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʯʝʨʝʟ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ 

(ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ʚʳʙʨʘʥ-

ʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʢʘʥʘʣʝ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1 ï ʦʪʦʙ-

ʨʘʞʘʝʪʩʷ ʵʢʨʘʥ ʥʦʤʝʨ 1, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʦ ʠʣʠ ʙʦʣʝʝ 1, 

ʥʦ ʤʝʥʝʝ 2 ï ʦʪʦʙʨʘʞʘʝʪʩʷ ʵʢʨʘʥ ʥʦʤʝʨ 2, ʠ ʪʘʢ ʜʘʣʝʝ. ʇʦʩʣʝʜʥʠʡ ʠʟ ʥʘʟʥʘʯʝʥ-

ʥʳʭ ʵʢʨʘʥʦʚ ʥʝ ʠʤʝʝʪ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ. 

- çʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴè ï ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʚʠʜʠʤʳʤ ʚ ʩʦʩʪʦʷʥʠʷʭ çʉʤʝʥʘ ʨʝʞʠ-

ʤʦʚè ʠ çʉʤʝʥʘ ʛʨʫʧʧè ʠ ʧʨʠ ʟʘʧʫʩʢʝ çʧʦ ʚʨʝʤʝʥʠè. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʜʘʝʪʩʷ ʚ 

ʩʝʢʫʥʜʘʭ ʜʣʷ ʢʘʞʜʦʡ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ. ɼʠʘʧʘʟʦʥ: (1 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ: 10 c. 

- çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʚʠʜʠʤʳʤ ʚ ʩʦʩʪʦʷʥʠʷʭ çʉʤʝʥʳ ʨʝʞʠʤʦʚè, çʉʤʝʥʳ 

ʛʨʫʧʧè, ʜʣʷ ʨʝʞʠʤʘ çɿʘʧʫʩʢ = ʠʟ ʣʦʛ. ʢʘʥʘʣʘè. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝ-

ʩʢʠʡ ʢʘʥʘʣ ʠʟ ʩʧʠʩʢʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʦʤʝʨ ʦʪʦʙʨʘʞʘʝʤʦʛʦ 

ʵʢʨʘʥʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʅʝʪ. 

- çʊʘʡʤ-ʘʫʪè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʪ ʚʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ ʠʣʠ ʠʟʤʝ-

ʥʝʥʠʷ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ ʚʨʫʯʥʫʶ ʜʦ ʧʝʨʚʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʤʝʥʳ ʵʢʨʘʥʘ. ɼʠʘʧʘʟʦʥ: 

(1 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 10 c. 

- çʅʘʩʪʨʦʡʢʘ ʩʧʠʩʢʘè ï ʢʥʦʧʢʘ ʚʠʜʥʘ, ʢʦʛʜʘ ʧʘʨʘʤʝʪʨ çʉʤʝʥʘè = çʧʦ ʩʧʠʩʢʫè (ʧʦʜʨʦʙ-

ʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʥʠʞʝ); 

¶ ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʘʣʝʥʥʦʝ ʚʳʢʣʶʯʝʥʠʝè ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪ-

ʢʣʶʯʝʥʠʝ ʈʄʊ 79. ʇʘʨʘʤʝʪʨʳ ʵʪʦʛʦ ʙʣʦʢʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

- çʈʝʞʠʤè ï ʚʢʣʶʯʘʝʪ ʠ ʚʳʢʣʶʯʘʝʪ ʦʪʢʣʶʯʝʥʠʝ ʩʠʛʥʘʣʦʤ ʦʪ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ: 

- çʚrʢʣʶʯʝʥʦè ï ʫʜʘʣʝʥʥʦʝ ʚʳʢʣʶʯʝʥʠʝ ʦʪʢʣʶʯʝʥʦ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʫʜʘʣʝʥʥʦʝ ʚʳʢʣʶʯʝʥʠʝ ʚʢʣʶʯʝʥʦ. 

- çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ; ʧʨʦʮʝʜʫʨʘ ʦʪʢʣʶʯʝʥʠʷ ʙʫʜʝʪ ʥʘʯʠʥʘʪʴʩʷ 

ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʩʠʛʥʘʣ ʚʳʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʟʥʘʯʝʥʠʷ çʤʝʥʴʰʝ 

ʠʣʠ ʨʘʚʥʦ 0è ʜʦ ʟʥʘʯʝʥʠʷ çʙʦʣʴʰʝ 0è. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

- çɿʘʜʝʨʞʢʘè ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʜʦ ʪʦʛʦ, ʢʘʢ ʈʄʊ 79 ʙʫʜʝʪ ʚʳʢʣʶʯʝʥ; ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʜʫʨʘ ʚʳʢʣʶʯʝʥʠʷ 

ʙʫʜʝʪ ʦʩʪʘʥʦʚʣʝʥʘ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ: 

- ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʘʢ çʀʩʪʦʯʥʠʢè, ʫʤʝʥʴʰʠʪʩʷ ʜʦ 0; 

- ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʤʝʪ ʢʥʦʧʢʫ ʦʪʤʝʥʳ ʥʘ ʵʢʨʘʥʝ. 

ɼʠʘʧʘʟʦʥ: (1 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 10 c. 

¶ ʙʣʦʢ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʥʶè ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʜʣʷ ʦʪʢʨʳʪʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʝʥʶ: 

- ʢʥʦʧʢʘ çʊʘʙʣʠʮʳ ʣʠʥʝʘʨʠʟʘʮʠʠè  ð ʤʝʥʶ ʪʘʙʣʠʮ ʣʠʥʝʘʨʠʟʘʮʠʠ; 

- ʢʥʦʧʢʘ çʉʧʠʩʦʢ ʩʪʠʣʝʡè  ð ʤʝʥʶ ʩʪʠʣʝʡ. 
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ʇʘʨʘʤʝʪʨ çʉʤʝʥʘ: ʧʦ ʩʧʠʩʢʫè ʙʣʦʢʘ çʉʤʝʥʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤè 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ çʧʦ ʩʧʠʩʢʫè ʜʣʷ ʧʘʨʘʤʝʪʨʘ çʉʤʝʥʘè ʧʦʷʚʠʪʩʷ ʢʥʦʧʢʘ 

çʅʘʩʪʨʦʡʢʘ ʩʧʠʩʢʘè, ʧʦʟʚʦʣʷʶʱʝʝ ʩʦʟʜʘʚʘʪʴ ʦʪ 1-ʡ ʜʦ 50-ʪʠ ʵʢʨʘʥʥʳʭ ʬʦʨʤ. ʇʦʜʤʝʥʶ 

çʅʘʩʪʨʦʡʢʘ ʩʧʠʩʢʘè ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

çɺʠʜè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦʪʦʙʨʘʞʘʝʤʦʡ 

ʛʨʫʧʧʳ (ʩʤ. ʧʘʨʘʤʝʪʨ çɻʨʫʧʧʘè). ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ï ʩʤ. ʧ. 2.7.4 çʇʘʥʝʣʴ ʜʘʥʥʳʭè ʠ ʧ. 2.18 

çɻʨʫʧʧʳè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: çʛʨʘʬʠʢʠè. 

çɻʨʫʧʧʘè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʛʨʫʧʧʫ, ʦʪʦʙʨʘʞʘʝʤʫʶ ʧʝʨʚʦʡ. ɽʩʣʠ ʚʳʙʨʘʥ 

ʨʝʞʠʤ çɻʨʫʧʧʳè, ʧʘʨʘʤʝʪʨ çɻʨʫʧʧʘè ʚʳʙʠʨʘʝʪ ʧʝʨʚʫʶ ʠʟ ʧʷʪʠ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ, ʦʪʦʙʨʘʞʘʝʤʳʭ 

ʥʘ ʵʢʨʘʥʝ (ʚ ʨʝʞʠʤʝ çɻʨʫʧʧʳè ʚ ʦʜʥʦʤ ʦʢʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 5 ʛʨʫʧʧ). ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʘʨʘʤʝʪʨ çɻʨʫʧʧʘè, ʨʘʚʥʳʤ çɻʨʫʧʧʘ 8è, ʥʘ ʵʢʨʘʥʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʛʨʫʧʧʳ (ʩʣʝʚʘ ʥʘʧʨʘʚʦ): ɻʨʫʧʧʘ 8 Ÿ ɻʨʫʧʧʘ 9 Ÿ ɻʨʫʧʧʘ 10 Ÿ ɻʨʫʧʧʘ 11 Ÿ ɻʨʫʧʧʘ 12. 

ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ɻʨʫʧʧʘ 1. 

çʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴè ï ʧʘʨʘʤʝʪʨ ʩʪʘʥʦʚʠʪʩʷ ʚʠʜʠʤʳʤ ʜʣʷ ʨʝʞʠʤʘ ʚʳʟʦʚʘ çʇʦ ʚʨʝʤʝʥʠè, 

ʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ (ʚ ʩʝʢʫʥʜʘʭ) ʚʳʙʨʘʥʥʦʡ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ. ɼʠʘ-

ʧʘʟʦʥ: (1 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 10 c. 

ʉʪʨʝʣʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʝʨʝʡʪʠ ʢ 

ʥʘʩʪʨʦʡʢʝ ʩʣʝʜʫʶʱʝʛʦ ʵʢʨʘʥʘ. 

ʂʥʦʧʢʘ ç+è ï ʜʦʙʘʚʣʷʝʪ ʥʦʚʫʶ ʵʢʨʘʥʥʫʶ ʬʦʨʤʫ ʚ ʩʧʠʩʦʢ. 

ʂʥʦʧʢʘ ç-è ï ʫʜʘʣʷʝʪ ʚʳʙʨʘʥʥʫʶ ʵʢʨʘʥʥʫʶ ʬʦʨʤʫ ʠʟ ʩʧʠʩʢʘ. 

ʇʨʠʤʝʨ: 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʠʟ 4-ʭ ʵʢʨʘʥʥʳʭ ʬʦʨʤ, ʩʣʝʜʫʝʪ: 

1. ɿʘʜʘʪʴ ʧʘʨʘʤʝʪʨʫ çʉʤʝʥʘè ʟʥʘʯʝʥʠʝ çʧʦ ʩʧʠʩʢʫè. 

2. ʅʘʞʘʪɹ ʢʥʦʧʢʫ çʅʘʩʪʨʦʡʢʘ ʩʧʠʩʢʘè ʠ ʚʦʡʪʠ ʚ ʤʝʥʶ çɺʠʜè. 

3. ɿʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʧʝʨʚʦʡ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʵʢʨʘʥʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ ʥʘʟʚʘʥʠʷ 

ʠʟ ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

4. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʥʦʧʢʠ. 

5. ʂʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʵʢʨʘʥ ʤʝʞʜʫ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ, ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʵʢʨʘ-

ʥʘʤʠ 2 ʠ 3, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʵʢʨʘʥ 2, ʘ ʟʘʪʝʤ ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʵʢʨʘʥ, ʥʘʞʘʚ ʢʥʦʧʢʫ 

ç+è. 
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2.16 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ï ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʝʥʶ çʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘè ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʨʝʛʠʩʪʨʘʪʦʨʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ. ʆʙʱʠʡ ʚʠʜ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.41. 

 

 

ʈʠʩʫʥʦʢ 2.41 ï ʄʝʥʶ çʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘè 

2.16.1 ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ï ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ 

ʄʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʠʤʝʶʱʠʤʠʩʷ ʚʭʦʜʘʤʠ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʤʠ ʚ ʧʨʠʙʦʨ. ɹʘʟʦʚʘʷ ʚʝʨʩʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʪʨʦʝʥʥʳʡ ʜʠʩʢʨʝʪʥʳʡ ʚʭʦʜ, ʦʙʦʟʥʘʯʘʝʤʳʡ 

ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʢʘʢ çɺʭʦʜ ʜʠʩʢʨ. ʍ6è, ʘ ʚ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʘʢ çʂʘʥʘʣ 

ʜʠʩʢ. ʚʭ. I:1è. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʟʘʢʘʟʯʠʢʘ, ʚʭʦʜʥʳʝ ʤʦʜʫʣʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʦʪʳ (ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʣʦʪʦʚ ʩʤ. ʚ ʇʨʠʣʦʞʝʥʠʠ ɸ). 

2.16.1.1 ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʚʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ ʥʘʟʚʘʥʠʷ ʠʟ 

ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

  

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ʄʝʥʶ  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

  ʆʪʯʝʪʳ 

  Modbus 

  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 
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ʆʙʱʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʚʩʝʭ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦʜʦʚ ʷʚʣʷʝʪʩʷ çʅʘʟʚʘʥʠʝè ï ʢʘʞʜʳʡ ʚʭʦʜ 

ʠʤʝʝʪ ʩʚʦʝ ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ, ʠ ʦʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ï ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʤ. ʥʘ 

ʨʠʩʫʥʢʝ 2.42. 

 

 

ʈʠʩʫʥʦʢ 2.42 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ çʅʘʟʚʘʥʠʝè ʚ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè 

ɼʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè ʟʘʚʠʩʷʪ ʦʪ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʈʄʊ 79. ʉʧʠʩʦʢ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʈʄʊ 79 ʚʭʦʜʥʳʭ ʤʦʜʫʣʝʡ ʜʦʩʪʫʧʝʥ ʚ çʀʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʙʦʨʝè 

ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʥʘʩʪʨʦʡʢʠ ʚʭʦʜʥʦʛʦ ʢʘʥʘʣʘ: 

- ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʅʘʩʪʨʦʡʢʘ ʠʩʪʦʯʥʠʢʘè ʚ ʤʝʥʶ çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè ï ʨʝʞʠʤ çʀʟʤʝ-

ʨʠʪʝʣʴʥʳʡ ʚʭʦʜè (ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʢʘʥʘʣʘʤʠ ʥʝʜʦʩʪʫʧʥʦ); 

- ʥʘʧʨʷʤʫʶ, ʠʩʧʦʣʴʟʫʷ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè. 

ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ ʈʄʊ 79 (ʚ ʪʦʤ ʞʝ ʧʦʨʷʜʢʝ, ʢʘʢ ʚ ʩʧʠʩʢʝ ʫʩʪʨʦʡʩʪʚ ï ʩʤ. ʨʠʩʫʥʦʢ 2.43): 

ʘ) ʚʭʦʜʥʳʝ ʤʦʜʫʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʩʣʦʪʳ ʧʨʠʙʦʨʘ;  

ʙ) ʚʩʪʨʦʝʥʥʳʡ ʜʠʩʢʨʝʪʥʳʡ ʚʭʦʜ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ çʂʘʥʘʣ ʜʠʩʢ. ʚʭ. I:1è. 
 

 

ʈʠʩʫʥʦʢ 2.43 ï ʇʨʦʩʤʦʪʨ ʩʧʠʩʢʘ ʚʳʙʦʨʢʠ ʜʦʩʪʫʧʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʚʚʦʜʦʚ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ 

ɼʣʷ ʚʩʝʭ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦʜʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʩʪʨʦʝʥʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʘ) ʚʳʚʦʜʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ ʧʘʨʘʤʝʪʨʳ: 

çɺʝʨʩʠʷ ʇʆè ï ʦʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʜʫʣʷ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦ-

ʜʦʚ; 

çɸʧʧʘʨʘʪʥʘʷ ʚʝʨʩʠʷè ï ʦʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʠʩʧʦʣʥʝʥʠʷ ʤʦʜʫʣʷ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦʜʦʚ; 

çʂʦʜ ʩʪʘʪʫʩʘè ï ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʩʦʩʪʦʷʥʠʷ ʤʦʜʫʣʷ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦʜʦʚ. 

  

ʆʙʦʟʥʘʯʝʥʠʝ ʩʣʦʪʘ ʅʦʤʝʨ ʚʭʦʜʘ ʚ ʩʣʦʪʝ ʊʠʧ ʚʭʦʜʘ 
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2.16.1.2 ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ ï ʂʘʥʘʣʳ ɸʎʇ 

 

 

ʈʠʩʫʥʦʢ 2.44 ï ʇʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ ɸʎʇ 

ɺ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè (ʨʠʩʫʥʦʢ 2.44) ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ: 

- ʠʟʤʝʥʠʪʴ ʪʠʧ ʜʘʪʯʠʢʘ; 

- ʠʟʤʝʥʠʪʴ ʩʧʦʩʦʙ ʧʦʜʢʣʶʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 2, 3 ʠ 4-ʧʨʦʚʦʜʥʳʝ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʊʉ); 

- ʠʟʤʝʥʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ. 

ʇʘʨʘʤʝʪʨʳ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦʜʦʚ: 

çʅʘʟʚʘʥʠʝè ï ʢʘʞʜʳʡ ʚʩʪʨʦʝʥʥʳʡ ʚʭʦʜ ʫʞʝ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ, ʧʨʠʩʚʦʝʥʥʦʝ ʝʤʫ ʈʄʊ 79, ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʝʛʦ ʠʟʤʝʥʠʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 2.42); 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʩʚʷʟʘʥ ʩ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʢʘʥʘʣʘ, ʜʣʷ ʚʩʪʨʦʝʥʥʳʭ 

ʤʦʜʫʣʝʡ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʥʘʟʥʘʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ; 

çʊʠʧ ʜʘʪʯʠʢʘè ï ʟʘʜʘʝʪ ʪʠʧ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʜʘʪʯʠʢʘ (ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ), ʧʘʨʘʤʝʪʨ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʠʟ ʩʧʠʩʢʘ: 

- 0é20 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ 0é20 ʤɸ; 

- 4é20 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ 4é20 ʤɸ; 

- 0é5 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ 0é5 ʤɸ; 

- 0é10 ɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é10 ɺ; 

- 0é500 ʤɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é500 ʤɺ; 

- 0é100 ʤɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é100 ʤɺ; 

- 0é50 ʤɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é50 ʤɺ; 

- 0é30 ʤɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é30 ʤɺ; 

- R 0é3000 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é3000 ʆʤ; 

- R 0é1500 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é1500 ʆʤ; 

- R 0é300 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é300 ʆʤ; 

- R 0é150 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é150 ʆʤ; 

- R 0é80 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é80 ʆʤ; 

- Pt1000 (1,385) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Pt1000 (Ŭ ̄ʉ-1=0,00385); 

- Pt500 (1,385) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Pt500 (Ŭ ̄ʉ-1=0,00385); 

- Pt100 (1,385) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Pt100 (Ŭ ̄ʉ-1=0,00385); 

- 100ʇ (1,391) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 100ʇ (Ŭ ̄ʉ-1=0,00391); 

- 50ʇ (1,391) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 50ʇ (Ŭ ̄ʉ-1=0,00391); 
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- 100ʄ (1,426) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 100ʄ (Ŭ ̄ʉ-1=0,00426); 

- 50ʄ (1,426) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 50ʄ (Ŭ ̄ʉ-1=0,00426); 

- 100ʄ (1,428) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 100ʄ (Ŭ ̄ʉ-1=0,00428); 

- 50ʄ (1,428) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 50ʄ (Ŭ ̄ʉ-1=0,00428); 

- 1000ʅ (1,617) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 1000ʅ (Ŭ ̄ʉ-1=0,00617); 

- 500ʅ (1,617) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 500ʅ (Ŭ ̄ʉ-1=0,00617); 

- 100ʅ (1,617) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 100ʅ (Ŭ ̄ʉ-1=0,00617); 

- ʊʍɸ (K) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʍɸ (K); 

- ʊʍʂ (L) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʍʂ (L); 

- ʊʇʇ (R) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʇʇ (R); 

- ʊʇʇ (S) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʇʇ (S); 

- ʊʇʈ (B) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʇʈ (B); 

- ʊɾʂ (J) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊɾʂ (J); 

- ʊʅʅ (N) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʅʅ (N); 

- ʊʄʂʥ (T) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʄʂ (T); 

- ʊʍʂʥ (E) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʍʂʥ (E); 

- ʊɺʈ (A-1) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊɺʈ (A-1); 

- ʊɺʈ (A-2) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊɺʈ (A-2); 

- ʊɺʈ (A-3) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊɺʈ (A-3); 

- Potentio ï ʧʦʪʝʥʮʠʦʤʝʪʨ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 0é100 %. 

 

çʉʤʝʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘè ï ʚʝʣʠʯʠʥʘ, ʧʨʠʙʘʚʣʷʝʤʘʷ ʢ ʠʟʤʝʨʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

ɼʠʘʧʘʟʦʥ: (-1000é+1000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

çʅʠʞʥʠʡ ʧʨʝʜʝʣè ï ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʠʟʤʝʨʷʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ ʈʄʊ 79 ʬʦʨʤʠʨʫʝʪ ʧʨʠʟʥʘʢ ʦʰʠʙʢʠ ʥʘ ʢʘʥʘʣʝ, ʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ, ʢʘʢ 

çBRD_LOè. ɼʠʘʧʘʟʦʥ: (-100000é100000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: -10000. 

çɺʝʨʭʥʠʡ ʧʨʝʜʝʣè ï ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʟʤʝʨʷʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ ʈʄʊ 79 ʬʦʨʤʠʨʫʝʪ ʧʨʠʟʥʘʢ ʦʰʠʙʢʠ ʥʘ ʢʘʥʘʣʝ, ʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ, ʢʘʢ 

çBRD_HIè. ɼʠʘʧʘʟʦʥ: (-100000é100000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 10000. 

ɼʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʪʠʧʦʚ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʧʨʠʙʦʨʝ: 

çʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ Rè ï ʚr ʙʦʨ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʨʤʦʤʝʪʨʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʊʉ) 

ʠʣʠ ʜʘʪʯʠʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

- R2Rt ï ʜʚʫʭʧʨʦʚʦʜʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʊʉ ʠʣʠ R; 

- R2Rc ï ʜʚʫʭʧʨʦʚʦʜʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʭʦʣʦʜʥʦʛʦ ʩʧʘʷ; 

- R3 ï ʪʨʝʭʧʨʦʚʦʜʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʊʉ ʠʣʠ R; 

- R4 ï ʯʝʪʳʨʸʭʧʨʦʚʦʜʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʊʉ ʠʣʠ R. 

çʉʤʝʱʝʥʠʝ R0, ʆʤè ï ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʧʨʠʙʘʚʣʷʝʪʩʷ ʢ R0 (ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʊʉ ʧʨʠ 0 C) 

ʚʦ ʚʨʝʤʷ ʨʘʩʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʊʉ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ çʉʤʝʱʝʥʠʝ R0, ʆʤè 

=0,05, ʪʦ ʜʣʷ ʪʠʧʘ ʜʘʪʯʠʢʘ çPt100è R0 = 100 ʆʤ + 0,05 ʆʤ = 100,05 ʆʤ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʠ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 

0 ʆʤ. ɼʠʘʧʘʟʦʥ: (-1000é1000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

çR ʣʠʥʠʠ, ʆʤè ï ʚʝʣʠʯʠʥʘ, ʫʯʠʪʳʚʘʝʤʘʷ ʢʘʢ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʊʉ ʠʣʠ 

R ʧʦ ʜʚʫʭʧʨʦʚʦʜʥʦʡ ʩʭʝʤʝ. ɼʠʘʧʘʟʦʥ: (-1000é1000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0.  
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çʀʟʤʝʨʝʥʠʝ ʊ ʢʦʤʧʝʥʩʘʪ.è ï ʨʘʟʨʝʰʝʥʠʝ ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʭʦʣʦʜʥʦʛʦ ʩʧʘʷ (ʍʉ) 

ʜʣʷ ʊʇ: 

- çʈʘʟʨʝʰʝʥʦè ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʧʝʥʩʘʪʦʨʘ ʭʦ-

ʣʦʜʥʦʛʦ ʩʧʘʷ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çɿʘʧʨʝʱʝʥʦè ï ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʧʝʥʩʘʪʦʨʘ ʍʉ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʍʉ ʧʨʠ ʨʘʩʯʸʪʝ ʊʇ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ çʉʤʝʱ. ʢʦʤʧʝʥʩʘʮʠʠ, ʉ̄è. 

çʇʝʨʠʦʜ ʠʟʤʝʨʝʥʠʷ, ʩè ï ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʍʉ ʜʣʷ ʊʇ (ʚʦ ʚʨʝʤʷ 

ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʧʨʝʨʳʚʘʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʊʇ ʥʘ ʚʨʝʤʷ 50 ʤʩ). ɼʠʘʧʘʟʦʥ: 

(0é65535). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 3 ʩ. 

çʉʤʝʱ. ʢʦʤʧʝʥʩʘʮʠʠ, ʉè ï ʚʝʣʠʯʠʥʘ, ʧʨʠʙʘʚʣʷʝʤʘʷ ʢ ʠʟʤʝʨʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʤʧʝʥ-

ʩʘʪʦʨʘ ʍʉ ʧʨʠ ʨʘʩʯʝʪʝ ʊʇ. ɼʠʘʧʘʟʦʥ: (-50é200). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

ʂʥʦʧʢʘ çʂʦʧʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʢʘʥʘʣʦʚè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʩ ʚʳʙʦʨʦʤ ʢʘʥʘʣʘ ɸʎʇ ʜʣʷ 

ʢʦʧʠʨʦʚʘʥʠʷ ʥʘʩʪʨʦʝʢ ʠʟ ʪʝʢʫʱʝʛʦ ʢʘʥʘʣʘ ɸʎʇ. 

ʂʥʦʧʢʘ çɺʦʩʩʪʘʥʦʚʠʪʴ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠè ï ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘ-

ʚʦʜʩʢʠʭ ʥʘʩʪʨʦʝʢ ʪʝʢʫʱʝʛʦ ʢʘʥʘʣʘ ɸʎʇ. 

2.16.1.3 ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ ï ʂʘʥʘʣʳ ɸʎʇ ʄ2 

 

ʈʠʩʫʥʦʢ 2.45 ï ʇʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ ɸʎʇ ʄ2 

ɺ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè (ʨʠʩʫʥʦʢ 2.45) ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ: 

- ʠʟʤʝʥʠʪʴ ʪʠʧ ʜʘʪʯʠʢʘ; 

- ʠʟʤʝʥʠʪʴ ʩʧʦʩʦʙ ʧʦʜʢʣʶʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 2, 3 ʠ 4-ʧʨʦʚʦʜʥʳʝ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʊʉ); 

- ʠʟʤʝʥʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʘʥʘʣʘ ʤʦʜʫʣʷ. 

ʇʘʨʘʤʝʪʨʳ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦʜʦʚ: 

çʅʘʟʚʘʥʠʝè ï ʢʘʞʜʳʡ ʚʩʪʨʦʝʥʥʳʡ ʚʭʦʜ ʫʞʝ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ, ʧʨʠʩʚʦʝʥʥʦʝ ʝʤʫ ʈʄʊ 79, ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʝʛʦ ʠʟʤʝʥʠʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 2.42). 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʩʚʷʟʘʥ ʩ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʢʘʥʘʣʘ, ʜʣʷ ʚʩʪʨʦʝʥʥʳʭ 

ʤʦʜʫʣʝʡ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʥʘʟʥʘʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

çʈʝʞʠʤè ï ʟʘʜʘʝʪ ʪʠʧ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʜʘʪʯʠʢʘ (ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ), ʧʘʨʘʤʝʪʨ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʠʟ ʩʧʠʩʢʘ: 

- ʚʳʢʣ. ï ʢʘʥʘʣ ʚʳʢʣʶʯʝʥ; 

- 0é20 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ 0é20 ʤɸ; 
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- 4é20 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ 4é20 ʤɸ; 

- 0é5 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ 0é5 ʤɸ; 

- 0é10 ɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é10 ɺ; 

- 0é500 ʤɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é500 ʤɺ; 

- 0é100 ʤɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é100 ʤɺ; 

- 0é50 ʤɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é50 ʤɺ; 

- 0é30 ʤɺ ï ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0é30 ʤɺ; 

- R 0é3000 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é3000 ʆʤ; 

- R 0é1500 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é1500 ʆʤ; 

- R 0é300 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é300 ʆʤ; 

- R 0é150 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é150 ʆʤ; 

- R 0é80 ʆʤ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ R 0é80 ʆʤ; 

- Pt1000 (1,385) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Pt1000 (Ŭ ̄ʉ-1=0,00385); 

- Pt500 (1,385) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Pt500 (Ŭ ̄ʉ-1=0,00385); 

- Pt100 (1,385) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Pt100 (Ŭ ̄ʉ-1=0,00385); 

- 100ʇ (1,391) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 100ʇ (Ŭ ̄ʉ-1=0,00391); 

- 50ʇ (1,391) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 50ʇ (Ŭ ̄ʉ-1=0,00391); 

- 100ʄ (1,426) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 100ʄ (Ŭ ̄ʉ-1=0,00426); 

- 50ʄ (1,426) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 50ʄ (Ŭ ̄ʉ-1=0,00426); 

- 100ʄ (1,428) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 100ʄ (Ŭ ̄ʉ-1=0,00428); 

- 50ʄ (1,428) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 50ʄ (Ŭ ̄ʉ-1=0,00428); 

- 1000ʅ (1,617) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 1000ʅ (Ŭ ̄ʉ-1=0,00617); 

- 500ʅ (1,617) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 500ʅ (Ŭ ̄ʉ-1=0,00617); 

- 100ʅ (1,617) ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 100ʅ (Ŭ ̄ʉ-1=0,00617); 

- ʊʍɸ (K) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʍɸ (K); 

- ʊʍʂ (L) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʍʂ (L); 

- ʊʇʇ (R) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʇʇ (R); 

- ʊʇʇ (S) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʇʇ (S); 

- ʊʇʈ (B) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʇʈ (B); 

- ʊɾʂ (J) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊɾʂ (J); 

- ʊʅʅ (N) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʅʅ (N); 

- ʊʄʂʥ (T) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʄʂ (T); 

- ʊʍʂʥ (E) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʍʂʥ (E); 

- ʊɺʈ (A-1) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊɺʈ (A-1); 

- ʊɺʈ (A-2) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊɺʈ (A-2); 

- ʊɺʈ (A-3) ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊɺʈ (A-3); 

- Potentio ï ʧʦʪʝʥʮʠʦʤʝʪʨ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 0é100 %. 

çʉʤʝʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘè ï ʚʝʣʠʯʠʥʘ, ʧʨʠʙʘʚʣʷʝʤʘʷ ʢ ʠʟʤʝʨʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

ɼʠʘʧʘʟʦʥ: (-1000é+1000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

çʅʠʞʥʠʡ ʧʨʝʜʝʣè ï ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʠʟʤʝʨʷʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʥʠʞʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ ʈʄʊ 79 ʬʦʨʤʠʨʫʝʪ ʧʨʠʟʥʘʢ ʦʰʠʙʢʠ ʥʘ ʢʘʥʘʣʝ, ʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ, ʢʘʢ 

çBRD_LOè. ɼʠʘʧʘʟʦʥ: (-100000é100000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: -10000. 

çɺʝʨʭʥʠʡ ʧʨʝʜʝʣè ï ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʟʤʝʨʷʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ ʈʄʊ 79 ʬʦʨʤʠʨʫʝʪ ʧʨʠʟʥʘʢ ʦʰʠʙʢʠ ʥʘ ʢʘʥʘʣʝ, ʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ, ʢʘʢ 

çBRD_HIè. ɼʠʘʧʘʟʦʥ: (-100000é100000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 10000. 

  



52 
 

ɼʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʪʠʧʦʚ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʧʨʠʙʦʨʝ: 

çʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ Rè ï ʚʳʙʦʨ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʨʤʦʤʝʪʨʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʊʉ) 

ʠʣʠ ʜʘʪʯʠʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

- R2Rt ï ʜʚʫʭʧʨʦʚʦʜʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʊʉ ʠʣʠ R; 

- R2Rc ï ʜʚʫʭʧʨʦʚʦʜʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʭʦʣʦʜʥʦʛʦ ʩʧʘʷ; 

- R3 ï ʪʨʝʭʧʨʦʚʦʜʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʊʉ ʠʣʠ R; 

- R4 ï ʯʝʪʳʨʸʭʧʨʦʚʦʜʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʊʉ ʠʣʠ R. 

çʉʤʝʱʝʥʠʝ R0, ʆʤè ï ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʧʨʠʙʘʚʣʷʝʪʩʷ ʢ R0 (ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʊʉ ʧʨʠ 0 C) 

ʚʦ ʚʨʝʤʷ ʨʘʩʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʊʉ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ çʉʤʝʱʝʥʠʝ R0, ʆʤè 

=0,05, ʪʦ ʜʣʷ ʪʠʧʘ ʜʘʪʯʠʢʘ çPt100è R0 = 100 ʆʤ + 0,05 ʆʤ = 100,05 ʆʤ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʠ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 

0 ʆʤ. ɼʠʘʧʘʟʦʥ: (-1000é1000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

çR ʣʠʥʠʠ, ʆʤè ï ʚʝʣʠʯʠʥʘ, ʫʯʠʪʳʚʘʝʤʘʷ ʢʘʢ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʊʉ ʠʣʠ 

R ʧʦ ʜʚʫʭʧʨʦʚʦʜʥʦʡ ʩʭʝʤʝ. ɼʠʘʧʘʟʦʥ: (-1000é1000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

çʂʦʤʧʝʥʩʘʪʦʨ / ʀʟʤʝʨʝʥʠʝè ï ʚʳʙʦʨ ʨʝʞʠʤʘ ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʭʦʣʦʜʥʦʛʦ ʩʧʘʷ 

(ʍʉ) ʜʣʷ ʨʘʩʯʸʪʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʜʘʪʯʠʢʘ ʊʇ ʥʘ ʜʘʥʥʦʤ ʢʘʥʘʣʝ: 

- çʆʪʢʣʶʯʝʥè ï ʧʨʠ ʨʘʩʯʸʪʘʭ ʪʝʤʧʝʨʘʪʫʨʳ ʜʘʪʯʠʢʘ ʊʇ ʜʣʷ ʜʘʥʥʦʛʦ ʢʘʥʘʣʘ ʟʥʘʯʝʥʠʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʢʦʤʧʝʥʩʘʪʦʨʘ ʍʉ ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʥʫʣʶ; 

- çɺʩʪʨʦʝʥʥʳʡè ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʪʨʦʝʥʥʳʭ ʢʦʤ-

ʧʝʥʩʘʪʦʨʦʚ ʭʦʣʦʜʥʦʛʦ ʩʧʘʷ ʚʥʫʪʨʠ ʧʨʠʙʦʨʘ; 

- çɺʥʝʰʥʠʡ ʠʟ ʪʝʢʫʱʝʛʦ ʢʘʥʘʣʘè ï ʠʟʤʝʨʷʝʪʩʷ ʚʥʝʰʥʠʡ ʢʦʤʧʝʥʩʘʪʦʨ ʍʉ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʥʘ 

ʢʣʝʤʤʳ ʜʘʥʥʦʛʦ ʢʘʥʘʣʘ ɸʎʇ-ʄ2 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʧʦʜʢʣʶʯʝʥʠʷ; 

- çɺʥʝʰʥʠʡ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘè ï ʚ ʢʘʯʝʩʪʚʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʧʝʥʩʘʮʠʠ ʍʉ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʠʟʤʝʨʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ ɸʎʇ ʚ ʜʘʥʥʦʤ ʧʨʠʙʦʨʝ; 

- çɺʥʝʰʥʠʡ ʠʟ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘè ï ʚ ʢʘʯʝʩʪʚʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʧʝʥʩʘʮʠʠ ʍʉ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʠʟʤʝʨʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʣʶʙʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʜʘʥʥʦʤ ʧʨʠʙʦʨʝ; 

- çʈʫʯʥʦʡ ʚʚʦʜè ï ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʧʝʥʩʘʮʠʠ ʍʉ ʚʚʦʜʠʪʩʷ ʚʨʫʯ-

ʥʫʶ. 

çʇʝʨʠʦʜ ʠʟʤʝʨʝʥʠʷ, ʩè ï ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʍʉ ʜʣʷ ʊʇ (ʚʦ ʚʨʝʤʷ 

ʠʟʤʝʨʝʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʧʨʝʨʳʚʘʝʪʩʷ ʮʠʢʣ ʠʟʤʝʨʝʥʠʷ ʚʢʣʶʯʝʥʥʳʭ ʢʘʥʘʣʦʚ ɸʎʇ ʥʘ ʜʘʥʥʦʤ ʤʦ-

ʜʫʣʝ ʥʘ ʚʨʝʤʷ 250 ʤʩ). ɼʠʘʧʘʟʦʥ: (0é65535). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 ʩ. ʇʨʠ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘ-

ʤʝʪʨʘ, ʤʝʥʴʰʝ 60 ʩ, ʢʦʤʧʝʥʩʘʪʦʨʳ ʙʫʜʫʪ ʠʟʤʝʨʷʪʴʩʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʠʟʤʝʨʝʥʠʷ 

ʚʩʝʭ ʚʢʣʶʯʝʥʥʳʭ ʢʘʥʘʣʦʚ ʥʘ ʜʘʥʥʦʤ ʤʦʜʫʣʝ. ʇʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʠʪʝʣʴ-

ʥʦʩʪʠ ʦʙʱʝʛʦ ʮʠʢʣʘ ʠʟʤʝʨʝʥʠʷ ʚʩʝʭ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ɸʎʇ ʄ2. 

çʉʤʝʱ. ʢʦʤʧʝʥʩʘʮʠʠ, ʉè ï ʚʝʣʠʯʠʥʘ, ʧʨʠʙʘʚʣʷʝʤʘʷ ʢ ʠʟʤʝʨʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʤʧʝʥ-

ʩʘʪʦʨʘ ʍʉ ʧʨʠ ʨʘʩʯʝʪʝ ʊʇ. ɼʠʘʧʘʟʦʥ: (-50é200). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʢʦʤʧʝʥʩʘʮʠʠ ʍʉ ʚ ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ/ʦʙ-

ʜʫʚʘ ʢʣʝʤʤ ʧʦʜʢʣʶʯʝʥʠʷ ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ. 

çʄʘʩʰʪʘʙ / ʈʝʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷè ï ʚʢʣʶʯʝʥʠʝ / ʦʪʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʤʘʩʰʪʘʙʠʨʦʚʘ-

ʥʠʷ ʠʟʤʝʨʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʢʘʥʘʣʝ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʪʢʨʳʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ: 

çɼʠʘʧʘʟʦʥ ʚʭʦʜʘ ʤʠʥè ï ʤʠʥʠʤʫʤ ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʘ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

çɼʠʘʧʘʟʦʥ ʚʭʦʜʘ ʤʘʢʩè ï ʤʘʢʩʠʤʫʤ ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʘ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

çɼʠʘʧʘʟʦʥ ʧʨʝʦʙʨʘʟ. ʤʠʥè ï ʤʠʥʠʤʫʤ ʜʠʘʧʘʟʦʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʭʦʜʘ ʧʨʠ ʤʘʩʰʪʘʙʠ-

ʨʦʚʘʥʠʠ.  
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çɼʠʘʧʘʟʦʥ ʧʨʝʦʙʨʘʟ. ʤʘʢʩè ï ʤʘʢʩʠʤʫʤ ʜʠʘʧʘʟʦʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʭʦʜʘ ʧʨʠ ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʠʠ. 

ʂʥʦʧʢʘ çʂʦʧʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʢʘʥʘʣʦʚè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʩ ʚʳʙʦʨʦʤ ʢʘʥʘʣʘ ɸʎʇ ʜʣʷ 

ʢʦʧʠʨʦʚʘʥʠʷ ʥʘʩʪʨʦʝʢ ʠʟ ʪʝʢʫʱʝʛʦ ʢʘʥʘʣʘ ɸʎʇ. 

ʂʥʦʧʢʘ çɺʦʩʩʪʘʥʦʚʠʪʴ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠè ï ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘ-

ʚʦʜʩʢʠʭ ʥʘʩʪʨʦʝʢ ʪʝʢʫʱʝʛʦ ʢʘʥʘʣʘ ɸʎʇ.  

2.16.1.4 ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ ï ʂʘʥʘʣʳ ɸʎʇ HART 

 

ʈʠʩʫʥʦʢ 2.46 ï ʧʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ ɸʎʇ HART 

ɺ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè (ʨʠʩʫʥʦʢ 2.46) ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ: 

- ʠʟʤʝʥʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʘʥʘʣʘ ʤʦʜʫʣʷ; 

- ʠʟʤʝʥʠʪʴ ʨʝʞʠʤ ʯʪʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ HART. 

ʇʘʨʘʤʝʪʨʳ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦʜʦʚ: 

çʅʘʟʚʘʥʠʝè ï ʢʘʞʜʳʡ ʚʩʪʨʦʝʥʥʳʡ ʚʭʦʜ ʫʞʝ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ, ʧʨʠʩʚʦʝʥʥʦʝ ʝʤʫ ʈʄʊ 79, ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʝʛʦ ʠʟʤʝʥʠʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 2.42); 

çʊʦʢè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʝʝ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʪʦʢʘ; 

çPVè ï PV (primary variable) ï ʦʩʥʦʚʥʘʷ ʧʝʨʝʤʝʥʥʘʷ HART; 

çSVè ï SV (secondary variable) ï ʚʪʦʨʘʷ ʧʝʨʝʤʝʥʥʘʷ HART; 

çTVè ï TV (tertiary variable) ï ʪʨʝʪʴʷ ʧʝʨʝʤʝʥʥʘʷ HART; 

çQVè ï FV (fourth variable) ï ʯʝʪʚʝʨʪʘʷ ʧʝʨʝʤʝʥʥʘʷ HART; 

çʈʝʞʠʤè ï ʟʘʜʘʝʪ ʪʠʧ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʜʘʪʯʠʢʘ (ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ), ʧʘʨʘʤʝʪʨ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʩʧʦʩʦʙ ʠʟʤʝʨʝʥʠʷ ʠʟ ʩʧʠʩʢʘ: 

- ʚʳʢʣ.; 

- -25é25 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ -25é25 ʤɸ; 

- 0é20 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ 0é20 ʤɸ; 

- 4é20 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ 4é20 ʤɸ; 

- 4é20 ʤɸ (HART) ï ʪʦʢʦʚʳʡ ʚʭʦʜ 4é20 ʤɸ c HART; 

- 0é5 ʤɸ ï ʪʦʢʦʚʳʡ ʚʭʦʜ 0é5 ʤɸ. 

çʏʪʝʥʠʝ ʧʦ HARTè ï ʚʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʤʝʥʥʳʭ HART ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʠʟ ʧʦʜʢʣʶʯʝʥ-

ʥʦʛʦ ʢ ʢʘʥʘʣʫ ʫʩʪʨʦʡʩʪʚʘ: 

- ʚʳʢʣ. ï ʧʝʨʝʤʝʥʥʳʝ HART ʥʝ ʩʯʠʪʳʚʘʶʪʩʷ; 

- PV ï ʩʯʠʪʳʚʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʧʝʨʝʤʝʥʥʘʷ HART - PV (primary variable); 
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- PV, SV, TV, QV ï ʩʯʠʪʳʚʘʶʪʩʷ 4 ʧʝʨʝʤʝʥʥʳʝ HART: PV (primary variable), SV (secondary 

variable), TV (tertiary variable), FV (fourth variable); 

çʅʠʞʥʠʡ ʧʨʝʜʝʣ ʦʰʠʙʢʠè ï ʝʩʣʠ ʠʟʤʝʨʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʢʘʥʘʣʝ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ ʟʥʘ-

ʯʝʥʠʶ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʪʦ ʦʥʦ ʙʫʜʝʪ ʠʤʝʪʴ ʩʪʘʪʫʩ ʦʰʠʙʢʠ. 

çɺʝʨʭʥʠʡ ʧʨʝʜʝʣ ʦʰʠʙʢʠè ï ʝʩʣʠ ʠʟʤʝʨʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʢʘʥʘʣʝ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ 

ʟʥʘʯʝʥʠʶ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʪʦ ʦʥʦ ʙʫʜʝʪ ʠʤʝʪʴ ʩʪʘʪʫʩ ʦʰʠʙʢʠ. 

ʂʥʦʧʢʘ çʂʦʧʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʢʘʥʘʣʦʚè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʩ ʚʳʙʦʨʦʤ ʢʘʥʘʣʘ ɸʎʇ ʜʣʷ 

ʢʦʧʠʨʦʚʘʥʠʷ ʥʘʩʪʨʦʝʢ ʠʟ ʪʝʢʫʱʝʛʦ ʢʘʥʘʣʘ ɸʎʇ. 

ʂʥʦʧʢʘ çɺʦʩʩʪʘʥʦʚʠʪʴ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠè ï ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘ-

ʚʦʜʩʢʠʭ ʥʘʩʪʨʦʝʢ ʪʝʢʫʱʝʛʦ ʢʘʥʘʣʘ ɸʎʇ. 

2.16.1.5 ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ ï ʂʘʥʘʣʳ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ 

ʈʄʊ 79 ʚ ʣʶʙʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ ʠʤʝʝʪ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʘ çʂʘʥʘʣ ʜʠʩʢ. 

ɺʭ. I:1è, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʧʨʦʮʝʩʩʘ. ʍʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʘ ʫʢʘʟʘʥʳ ʚ ʨʘʟʜʝʣʝ çʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè. 

ɼʠʩʢʨʝʪʥʳʡ ʚʭʦʜ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

çʅʘʟʚʘʥʠʝè ï ʢʘʞʜʳʡ ʚʩʪʨʦʝʥʥʳʡ ʚʭʦʜ ʫʞʝ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦ-

ʞʝʪ ʠʟʤʝʥʠʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 2.42); 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

çɿʘʜʝʨʞʢʘè ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʤʝʥʷʪʴ ʚʝʣʠʯʠʥʫ ʟʘʜʝʨʞʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 0é1000 ʩ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʟʘʜʝʨʞʢʘ ʦʪʢʣʶʯʝʥʘ (0 ʩ). ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʧʨʠʙʦʨʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ. ʀʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ 

ʯʘʱʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çɿʘʜʝʨʞʢʘè, ʙʫʜʫʪ ʠʛʥʦʨʠʨʦʚʘʪʴʩʷ. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çɿʘ-

ʜʝʨʞʢʘè, ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ, ʧʨʠʤʝʥʷʝʪʩʷ, ʝʩʣʠ: 

- ʚʦʟʥʠʢʘʝʪ çʜʨʝʙʝʟʛ ʢʦʥʪʘʢʪʦʚè ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ; 

- ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʦʟʥʘʪʝʣʴʥʦ ʭʦʯʝʪ ʫʤʝʥʴʰʠʪʴ ʯʘʩʪʦʪʫ ʧʝʨʝʢʣʶʯʝʥʠʡ ʥʘ ʜʠʩʢʨʝʪʥʦʤ 

ʚʭʦʜʝ. 

2.16.1.6 ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ ï ʤʦʜʫʣʴ ʩʯʝʪʯʠʢʦʚ ʠ ʯʘʩʪʦʪʦʤʝʨʦʚ 

ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʩʯʝʪʯʠʢʘ ʠ ʚʳʚʦʜʘ ʯʘʩʪʦʪʳ ʠʟʤʝʥʝʥʠʷ ʩʠʛ-

ʥʘʣʘ ʥʘ ʢʘʞʜʦʤ ʢʘʥʘʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɼʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʚʳʯʠʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʚ ʣʦʛʠʯʝʩʢʦʤ 

ʢʘʥʘʣʝ ʚ ʨʝʞʠʤʝ çʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ çʊʠʧ ʜʘʥʥʳʭè. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ çʊʠʧ ʜʘʥʥʳʭè ʠʟ ʢʘʥʘʣʘ ʠʟʤʝʨʝʥʠʷ ʚ ʣʦʛʠʯʝʩʢʠʡ 

ʢʘʥʘʣ ʧʝʨʝʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʝʨʝʤʝʥʥʳʝ: 

- çʩʯʝʪʯʠʢ ʠʤʧʫʣʴʩʦʚè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ) ï ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ, 

ʥʘʢʦʧʣʝʥʥʳʭ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʛʦ ʩʙʨʦʩʘ; 

- çʯʘʩʪʦʪʘè ï ʪʝʢʫʱʝʝ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʥʘ ʚʭʦʜʝ; 

- çʠʟʤʝʥʝʥʠʝ ʩʯʝʪʯʠʢʘè ï ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ, ʥʘʢʦʧʣʝʥʥʦʝ ʩ ʧʨʝʜʳʜʫʱʝʛʦ ʦʙʤʝʥʘ ʩ 

ʧʣʘʪʦʡ ʟʘ ʧʨʦʰʝʜʰʠʝ 100 ʤʩ; 

- çʚʭʦʜ ʟʘʧʫʩʢʘè ï ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ ʟʘʧʫʩʢʘ (0 ï ʨʘʟʦʤʢʥʫʪʦ, 1 ï ʟʘʤʢʥʫʪʦ); 

- çʚʭʦʜ ʩʙʨʦʩʘè ï ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ ʩʙʨʦʩʘ (0 ï ʨʘʟʦʤʢʥʫʪʦ, 1 ï ʟʘʤʢʥʫʪʦ); 

- çʚʭʦʜ ʨʝʚʝʨʩʘè ï ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ ʨʝʚʝʨʩʘ (0 ï ʨʘʟʦʤʢʥʫʪʦ, 1 ï ʟʘʤʢʥʫʪʦ). 

ɼʣʷ ʪʠʧʦʚ ʜʘʥʥʳʭ çʩʯʝʪʯʠʢ ʠʤʧʫʣʴʩʦʚè, çʯʘʩʪʦʪʘè ʠ çʠʟʤʝʥʝʥʠʝ ʩʯʝʪʯʠʢʘè ʧʦʜʩʯʝʪ ʚʝ-

ʜʝʪʩʷ ʩ ʫʯʸʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ ʩʯʸʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ʥʘ ʚʭʦʜʝ çʨʝʚʝʨʩè (0 ï ʧʨʷʤʦʡ 

ʩʯʝʪ, 1 ï ʦʙʨʘʪʥʳʡ ʩʯʝʪ). 

ʂʥʦʧʢʘ çʉʙʨʦʩè ï ʧʦʟʚʦʣʷʝʪ ʚʨʫʯʥʫʶ ʚʳʧʦʣʥʠʪʴ ʩʙʨʦʩ ʩʯʝʪʯʠʢʘ ʚ ʤʦʜʫʣʝ. 
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¶ ɻʨʫʧʧʘ çʉʯʝʪʯʠʢè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʜʩʯʝʪʘ ʚʭʦʜʥʳʭ ʠʤʧʫʣʴʩʦʚ ʚ ʤʦʜʫʣʝ 

ʩʯʝʪʯʠʢʦʚ ʠ ʯʘʩʪʦʪʦʤʝʨʦʚ. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

çʉʯʝʪʯʠʢè ï ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʩʯʝʪʯʠʢʘ, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

çʏʘʩʪʦʪʘè ï ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʚʭʦʜʘ, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

- çʈʝʞʠʤ ʟʘʧʫʩʢʘ ʩʯʝʪʯʠʢʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʟʘʧʫʩʢʘ ʩʯʝʪʯʠʢʘ. ɿʥʘʯʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʙʨʘʥʦ ʠʟ ʩʧʠʩʢʘ: 

- çʚʩʝʛʜʘ ʟʘʧʫʱʝʥè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ) ï ʩʯʝʪʯʠʢ ʥʘʢʘʧʣʠʚʘʝʪ ʢʘʞʜʳʡ ʠʤʧʫʣʴʩ 

ʥʘ ʚʭʦʜʝ; 

- çʠʟ ʢʘʥʘʣʘ ʤʦʜʫʣʷè ï ʩʯʝʪʯʠʢ ʥʘʢʘʧʣʠʚʘʝʪ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ 1 (ʟʘʤʢʥʫʪʦ) 

ʩʠʛʥʘʣʘ ʟʘʧʫʩʢʘ ʥʘ ʚʭʦʜʝ ʤʦʜʫʣʷ; 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʩʯʝʪʯʠʢ ʥʘʢʘʧʣʠʚʘʝʪ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʟʥʘʯʝʥʠʠ 

ʥʘ ʢʘʥʘʣʝ, ʦʧʨʝʜʝʣʷʝʤʦʤ ʧʘʨʘʤʝʪʨʦʤ çʂʘʥʘʣ ʟʘʧʫʩʢʘ ʩʯʝʪʯʠʢʘè. 

- çʂʘʥʘʣ ʟʘʧʫʩʢʘ ʩʯʝʪʯʠʢʘè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʦʜʠʥ ʠʟ ʢʦ-

ʪʦʨʳʭ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʟʘʧʫʩʢʘ ʩʯʝʪʯʠʢʘ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘ-

ʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ çʈʝʞʠʤ ʟʘʧʫʩʢʘ ʩʯʝʪʯʠʢʘè ʨʘʚʥʦʤ çʠʟ ʣʦʛ. ʢʘʥʘʣʘè. ɿʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷ ʩʯʝʪ-

ʯʠʢʘ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʥʘ ʚʳʙʨʘʥʥʦʤ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ï 100 ʤʩ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ: ʥʝʪ. 

- çʈʝʞʠʤ ʩʙʨʦʩʘ ʩʯʝʪʯʠʢʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʠʩʪʦʯʥʠʢ ʩʙʨʦʩʘ ʩʯʝʪʯʠʢʘ, ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʙʨʘʥʦ ʠʟ ʩʧʠʩʢʘ: 

- çʠʟ ʢʘʥʘʣʘ ʧʣʘʪʳè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ) ï ʩʯʝʪʯʠʢ ʩʙʨʘʩʳʚʘʝʪ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʧʨʠ 

ʥʝʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ ʩʠʛʥʘʣʘ ʩʙʨʦʩʘ ʥʘ ʚʭʦʜʝ ʧʣʘʪʳ; 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʩʯʝʪʯʠʢ ʩʙʨʘʩʳʚʘʝʪ ʜʘʥʥʳʝ ʧʨʠ ʥʝʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ ʥʘ ʢʘʥʘʣʝ, 

ʦʧʨʝʜʝʣʷʝʤʦʤ ʧʘʨʘʤʝʪʨʦʤ çʂʘʥʘʣ ʟʘʧʫʩʢʘ ʩʯʝʪʯʠʢʘè. 

- çʂʘʥʘʣ ʩʙʨʦʩʘ ʩʯʝʪʯʠʢʘè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʦʜʠʥ ʠʟ ʢʦ-

ʪʦʨʳʭ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʩʙʨʦʩʘ ʩʯʝʪʯʠʢʘ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘ-

ʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ çʈʝʞʠʤ ʩʙʨʦʩʘ ʩʯʝʪʯʠʢʘè ʨʘʚʥʦʤ çʠʟ ʣʦʛ. ʢʘʥʘʣʘè. ɿʘʜʝʨʞʢʘ ʩʙʨʦʩʘ ʩʯʝʪʯʠʢʘ 

ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʥʘ ʚʳʙʨʘʥʥʦʤ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ï 100 ʤʩ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

ʥʝʪ. 

- çʂʘʥʘʣ ʜʣʷ ʟʘʛʨʫʟʢʠè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʟʘʛʨʫʟʢʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʩʯʝʪʯʠʢʘ ʧʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʧʨʠʙʦʨʘ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ 

ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʚʳʙʨʘʥʥʳʡ ʚ ʜʘʥʥʦʤ ʧʘʨʘʤʝʪʨʝ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

- çʈʝʞʠʤè ʨʘʚʝʥ çʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè; 

- çʀʩʪʦʯʥʠʢè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʘʩʪʦʪʥʦʤʫ ʢʘʥʘʣʫ ʩ ʚʳʙʨʘʥʥʳʤ ʢʘʥʘʣʦʤ ʜʣʷ ʟʘʛʨʫʟʢʠ; 

- çʊʠʧ ʜʘʥʥʳʭè ʨʘʚʝʥ çʠʟʤʝʨʝʥʠʝ ʩʯʝʪʯʠʢʘè; 

- çɿʘʛʨʫʟʢʘ ʠʟ ʘʨʭʠʚʘè ʨʘʚʝʥ çʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝè; 

ʋ ʛʨʫʧʧʳ, ʩʦʜʝʨʞʘʱʝʡ ʜʘʥʥʳʡ ʢʘʥʘʣ, ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʥʝʧʨʝʨʳʚʥʘʷ ʘʨʭʠʚʘʮʠʷ. 

- çʂʘʥʘʣ ʜʣʷ ʤʘʩʰʪ. ʩʯʝʪʯʠʢʘè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʟʥʘʯʝ-

ʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʤʥʦʞʝʥʦ ʥʘ ʢʘʞʜʦʝ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩʯʝʪʯʠʢʘ ʧʝʨʝʜ ʩʫʤʤʠʨʦʚʘʥʠʝʤ. 

ɼʘʥʥʳʡ ʢʘʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʫʯʝʪʘ ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩ-

ʭʦʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

¶ ɻʨʫʧʧʘ çʏʘʩʪʦʪʘè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʯʘʩʪʦʪʦʤʝʨʘ ʚ ʤʦʜʫʣʝ ʩʯʝʪʯʠʢʦʚ ʠ ʯʘ-

ʩʪʦʪʦʤʝʨʦʚ. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʂʦʥʪʨʦʣʴ ʦʰʠʙʦʢ ʯʘʩʪʦʪʳè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʟʘʢʦʨʦʪʠ ʠ ʦʙ-

ʨʳʚʘ: 

- çʥʝʪè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ) ï ʦʰʠʙʢʠ ʠʛʥʦʨʠʨʫʶʪʩʷ; 

- çʜʘè ï ʧʦʣʫʯʝʥʠʝ ʣʶʙʦʡ ʠʟ ʦʰʠʙʦʢ ʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʦʰʠʙʢʠ çCALCè.  
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- çɺʨʝʤʷ ʦʞʠʜʘʥʠʷ ʠʤʧʫʣʴʩʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʠʤʧʫʣʴʩʘ ʧʨʠ ʚʳʯʠʩʣʝ-

ʥʠʠ ʯʘʩʪʦʪʳ, ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʦ ʠʟ ʩʧʠʩʢʘ: 

- ç0,1 ʩè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- ç1 ʩè; 

- ç10 ʩè; 

- ç100 ʩè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʠʟʢʠʭ ʯʘʩʪʦʪ, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʯʘʩʪʦʪʳ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʩʯʝʪʯʠʢʘ. 

- çʄʘʩʰʪʘʙ ʯʘʩʪʦʪʳè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʚʦʜʠʪʩʷ ʯʘʩʪʦʪʘ 

ʠʤʧʫʣʴʩʦʚ, ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʦ ʠʟ ʩʧʠʩʢʘ: 

- çʩʝʢʫʥʜʳè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʤʠʥʫʪʳè; 

- çʯʘʩèr. 

- çʏʘʩʪʦʪʘ ʤʠʥ.è ï ʟʘʜʘʸʪ ʤʠʥʠʤʘʣʴʥʦʝ ʠʟʤʝʨʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ 

ʤʝʥʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ ʦʰʠʙʢʘ ç-LO-è. ʏʘʩʪʦʪʘ ʚʳʚʦʜʠʪʩʷ ʩʦ ʟʥʘʢʦʤ, ʦʧʨʝʜʝʣʷʝ-

ʤʳʤ ʟʥʘʯʝʥʠʝʤ ʩʠʛʥʘʣʘ çʈʝʚʝʨʩè ʥʘ ʧʣʘʪʝ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: -180000000,0. 

- çʏʘʩʪʦʪʘ ʤʘʢʩ.è ï ʟʘʜʘʸʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʤʝʨʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ 

ʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ ʦʰʠʙʢʘ ç-HI-è. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 180000000,0. 

¶ ɻʨʫʧʧʘ çɺʭʦʜʳè ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʥʘ ʚʭʦʜʘʭ ʢʘʥʘʣʦʚ. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶ-

ʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʉʙʨʦʩè ï ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ çʩʙʨʦʩè, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ; 

- çɿʘʧʫʩʢè ï ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ çʟʘʧʫʩʢè, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ; 

- çʈʝʚʝʨʩè ï ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʘ çʨʝʚʝʨʩè, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. ɿʥʘʯʝ-

ʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʧʨʝʜʝʣʷʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʯʝʪʘ ʩʯʝʪʯʠʢʘ ʠ ʟʥʘʢ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ 

ʯʘʩʪʦʪʳ. 

¶ ɻʨʫʧʧʘ çʆʰʠʙʢʠè ʦʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʠ ʢʘʥʘʣʦʚ. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʂʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝè ï ʦʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ 

ʯʪʝʥʠʷ; 

- çʆʙʨʳʚè ï ʦʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʫ ʦʙʨʳʚʘ, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʘʟʦʤ ʚ ʈʄʊ 79 ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʜʠʩ-

ʢʨʝʪʥʳʭ ʚʭʦʜʦʚ. ʆʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʤʝʥʶ ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ ï çʂʘʥʘʣ ʜʠʩʢ. ɺʭ. B:1è ʠ ʠʤʝʶʪ 

ʪʘʢʠʝ ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘʩʪʨʦʡʢʠ, ʢʘʢ ʠ çʂʘʥʘʣ ʜʠʩʢ. ɺʭ. I:1è (ʧ. 2.16.1.5 ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳ 

ï ʂʘʥʘʣʳ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ). 

2.16.2 ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ï ɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳ 

ɺʠʜ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳè ʟʘʚʠʩʠʪ ʦʪ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʈʄʊ 79. ɹʘʟʦʚʘʷ 

ʚʝʨʩʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʪʨʦʝʥʥʳʡ ʟʚʫʢʦʚʦʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ, ʦʙʦʟʥʘʯʘʝʤʳʡ ʢʘʢ çɺʳʭ.: ɿʚʫʢ. 

ʉʠʛʥʘʣè. ʇʦʜʨʦʙʥʝʝ ʦ çɺʳʭ.: ɿʚʫʢ. ʉʠʛʥʘʣè ʩʤ. ʚ ʧ. 2.16.2.2. 

2.16.2.1 ɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ɺ ʈʄʊ 79 ʜʦʩʪʫʧʝʥ ʦʜʠʥ ʚʩʪʨʦʝʥʥʳʡ ʚʳʭʦʜ ʚ ʙʘʟʦʚʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ (ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ) ʠ 

ʚʳʭʦʜʥʳʝ ʤʦʜʫʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʈʄʊ 79 ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʟʘʢʘʟʯʠʢʘ. ʂʘʞʜʳʡ ʚʳʭʦʜ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʣʶʙʳʤ ʧʨʦʮʝʩʩʦʤ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʤ ʣʦʛʠʯʝʩʢʠʤ 

ʢʘʥʘʣʦʤ ʚ ʨʝʞʠʤʝ çʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʠʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʚʳʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ ʥʘʟʚʘʥʠʷ ʠʟ 

ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 
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ʇʘʨʘʤʝʪʨʳ, ʦʙʱʠʝ ʜʣʷ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚ: 

çʅʘʟʚʘʥʠʝè ï ʢʘʞʜʳʡ ʚʳʭʦʜ ʫʞʝ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʈʄʊ 79, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʥʝ ʤʦʞʝʪ ʝʛʦ ʠʟʤʝʥʠʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 2.47). 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.47 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ çʅʘʟʚʘʥʠʝè ʚ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳè 

çɿʥʘʯʝʥʠʝè ï ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʜʠʩʢʨʝʪʥʦʛʦ ʚʳʭʦʜʘ, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ 

ʜʘʥʥʳʭ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʚʳʭʦʜʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.48). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

ʈʠʩʫʥʦʢ 2.48 ï ʋʩʪʘʥʦʚʢʠ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʚʳʭʦʜʘ 

ɼʣʷ ʚʩʝʭ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʩʪʨʦʝʥʥʦʛʦ ʟʚʫʢʦʚʦʛʦ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ) 

ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ ʧʘʨʘʤʝʪʨʳ: 

çɺʝʨʩʠʷ ʇʆè ï ʦʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʜʫʣʷ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦ-

ʜʦʚ; 

çɸʧʧʘʨʘʪʥʘʷ ʚʝʨʩʠʷè ï ʦʪʦʙʨʘʞʘʝʪ ʚʝʨʩʠʶ ʠʩʧʦʣʥʝʥʠʷ ʤʦʜʫʣʷ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚ; 

çʂʦʜ ʩʪʘʪʫʩʘè ï ʦʪʦʙʨʘʞʘʝʪ ʢʦʜ ʩʦʩʪʦʷʥʠʷ ʤʦʜʫʣʷ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚ. 

ʉʧʠʩʦʢ ʚʩʪʨʦʝʥʥʳʭ ʤʦʜʫʣʝʡ ʚʳʚʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʤʝʥʶ çʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʙʦʨʝè. 

ʉʦʩʪʦʷʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʚʳʭʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʣʦʛʠ-

ʯʝʩʢʠʭ ʢʘʥʘʣʦʚ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʚ ʧ. 2.17.4 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè). 

2.16.2.2 ɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳ ï ʈʝʣʝ, ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ 

ʇʘʨʘʤʝʪʨʳ çɺʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚè ʜʣʷ ʨʝʣʝ, ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʚʠʨʪʫʘʣʴʥʳʭ ʨʝʣʝ: 

çʅʘʟʚʘʥʠʝè ï ʢʘʞʜʳʡ ʚʳʭʦʜ ʫʞʝ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ, ʜʘʥʥʦʝ ʈʄʊ 79, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦ-

ʞʝʪ ʠʟʤʝʥʠʪʴ ʝʛʦ (ʩʤ. ʨʠʩʫʥʦʢ 2.47); 

çʈʝʞʠʤè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʚʳʭʦʜʘ, ʤʦʞʝʪ 

ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥè ï ʚʩʪʨʦʝʥʥʳʡ ʚʳʭʦʜ ʚ ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ);  

2 1 
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- çʟʥʘʯʝʥʠʝè ï ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʩʤ. 

ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè) ʚʳʰʝ ʥʫʣʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʳʰʝ ʫʩʪʘʚʢʠè ï ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

(ʩʤ. ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè) ʚʳʰʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʩʤ. ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʩʪʘʚʢʠè), 

ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʥʠʞʝ ʫʩʪʘʚʢʠè ï ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

(ʩʤ. ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè) ʥʠʞʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʩʤ. ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʩʪʘʚʢʠè), 

ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚ ʜʠʘʧʘʟʦʥʝè ï ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

(ʩʤ. ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè) ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʘ (ʩʤ. ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ 

çʋʩʪʘʚʢʠè), ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʥʝ ʜʠʘʧʘʟʦʥʘè ï ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ (ʩʤ. ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè) ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʠʘʧʘʟʦʥʘ (ʩʤ. ʙʣʦʢ ʧʘʨʘʤʝʪʨʘ 

çʋʩʪʘʚʢʘè), ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʐʀʄè ʠ çʐʀʄ ʇɼɼè ï ʦʧʮʠʠ ʜʦʩʪʫʧʥ rʪʦʣʴʢʦ ʜʣʷ ʚʳʭʦʜʥʳʭ ʨʝʣʝʡʥʳʭ ʤʦʜʫʣʝʡ ʪʠʧʘ 

ʊʈ. ʈʝʞʠʤ ʐʀʄ ʦʧʠʩʘʥ ʚ ʧ. 2.16.2.3 çɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳ ï ʐʀʄ-ʨʝʞʠʤ ʜʣʷ ʤʦʜʫʣʝʡ 

ʪʠʧʘ ʊʈè. 

çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ 

ʜʘʥʥʳʭ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʚʳʭʦʜʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ; 

çʇʨʠ ʦʰʠʙʢʝè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʨʝʘʢʮʠʠ ʚʳʭʦʜʘ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʩʠʛ-

ʥʘʣʘ çʆʰʠʙʢʘè (ʢʦʛʜʘ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʚʳʭʦʜʘ, 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʦʰʠʙʢʠ, ʥʘʧʨʠʤʝʨ ʚʳʭʦʜ ʟʘ ʧʨʝʜʝʣʳ ʠʟʤʝʨʷʝʤʦʛʦ ʜʠʘʧʘʟʦʥʘ). ʇʨʝʜʫʩʤʦʪ-

ʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ: 

- çʙʝʟ ʠʟʤʝʥʝʥʠʡè ï ʨʝʞʠʤ çʆʰʠʙʢʘè ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʘ. ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʦʰʠʙʢʠ ʥʘ ʢʘʥʘʣʝ çʀʩʪʦʯʥʠʢè ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʘ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʜ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʦʰʠʙʢʠ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʳʢʣʶʯʝʥʠʝè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ-ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʚʳʭʦʜ ʥʝʤʝʜ-

ʣʝʥʥʦ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʢʣʶʯʝʥʠʝè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ-ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʚʳʭʦʜ ʥʝʤʝʜ-

ʣʝʥʥʦ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- çʟʘʜʝʨʞʢʘ ʚʳʢʣʶʯʝʥʠʷè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ-ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʚʳʭʦʜ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘ-

ʨʘʤʝʪʨʦʤ çɿʘʜʝʨʞʢʘ ʚʳʢʣʶʯʝʥʠʷè; 

- çʟʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ-ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʚʳʭʦʜ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘ-

ʨʘʤʝʪʨʦʤ çɿʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷè; 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʩʪʘʚʢʠè ï ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʟʦʥʳ ʩʨʘ-

ʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʩʤ. ʦʧʠʩʘʥʠʝ ʥʠʞʝ). ɹʣʦʢ ʥʝʘʢʪʠʚʝʥ ʧʨʠ 

ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʨʘʚʥʳʤ çɿʥʘʯʝʥʠʝè (ʩʤ. ʚʳʰʝ); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɿʘʜʝʨʞʢʠè ï ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʟʘʜʝʨʞʝʢ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʳʭʦʜʘ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʝʠʟ-

ʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʳʭʦʜʘ (ʩʤ. ʦʧʠʩʘʥʠʝ ʥʠʞʝ). 

ɼʣʷ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚ (ʨʝʣʝ, ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʨʝʣʝ) ʩʦʩʪʦʷʥʠʶ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ ç0è, ʘ ʩʦʩʪʦʷʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ï ʟʥʘʯʝʥʠʝ ç1è. 
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ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʩʪʘʚʢʠè 

ʇʝʨʝʯʝʥʴ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʘʨʘʤʝʪʨʘ çʈʝʞʠʤè ʫ ʜʘʥ-

ʥʦʛʦ ʙʣʦʢʘ: 

- çʟʥʘʯʝʥʠʝè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʩʪʘʚʢʘ ï ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ; 

- çʢʘʥʘʣè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʩʪʘʚʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʦʜʥʦʛʦ ʠʟ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. 

çʋʩʪʘʚʢʘè ï ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷ-

ʥʠʷ ʚʳʭʦʜʘ (ʜʣʷ ʨʝʞʠʤʘ çɿʥʘʯʝʥʠʝè), ʠʣʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘ-

ʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʨʦʛʦʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʳʭʦʜʘ (ʜʣʷ ʨʝʞʠʤʘ çʂʘʥʘʣè) ʜʣʷ ʨʝʞʠ-

ʤʦʚ: 

- çʚʳʰʝ ʫʩʪʘʚʢʠè ï ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʚʳʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ, ʚʳʭʦʜ ʧʝʨʝʭʦ-

ʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- çʥʠʞʝ ʫʩʪʘʚʢʠè ï ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʥʠʞʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʫʩʪʘʚʢʠ, ʚʳʭʦʜ ʧʝʨʝʭʦ-

ʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ɼʠʘʧʘʟʦʥ: (-1,7 e+308é+1,7 e+308). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

çʅʠʞʥʷʷ ʫʩʪʘʚʢʘè ʠ çɺʝʨʭʥʷʷ ʫʩʪʘʚʢʘè ï ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʠʩ-

ʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʚʳʭʦʜ (ʨʝʣʝ, ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ) ʧʝʨʝʭʦʜʠʪ ʚ ʘʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ (1 ï 

ʣʦʛʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ) ʜʣʷ ʨʝʞʠʤʦʚ:  

-  çʚ ʜʠʘʧʘʟʦʥʝè ï ʝʩʣʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, 

ʚʳʭʦʜ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʥʝ ʜʠʘʧʘʟʦʥʘè ï ʝʩʣʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʫʢʘʟʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʚʳʭʦʜ 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ɼʠʘʧʘʟʦʥ: (-1,7 e+308é+1,7 e+308). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

ɺ ʨʝʞʠʤʝ çɿʥʘʯʝʥʠʝè çʅʠʞʥʷʷ ʫʩʪʘʚʢʘè ʠ çɺʝʨʭʥʷʷ ʫʩʪʘʚʢʘè ʟʘʜʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʯʠʩ-

ʣʘʤʠ. ɺ ʨʝʞʠʤʝ çʂʘʥʘʣè çʅʠʞʥʷʷ ʫʩʪʘʚʢʘè ʠ çɺʝʨʭʥʷʷ ʫʩʪʘʚʢʘè ʟʘʜʘʶʪʩʷ ʩʩʳʣʢʘʤʠ ʥʘ ʣʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ. 

çɻʠʩʪʝʨʝʟʠʩè ï ʚʝʣʠʯʠʥʘ ʟʦʥʳ ʚʦʟʚʨʘʪʘ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʨʝʣʝ.  

çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè ï çʩʠʤʤʝʪʨʠʯʥʳʡè ʠ çʥʝʩʠʤʤʝʪʨʠʯʥʳʡè.  

ʅʠʞʝ ʦʧʠʩʘʥʘ ʣʦʛʠʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʘʩʪʨʦʝʢ: 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʚʳʰʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʩʠʤʤʝʪʨʠʯʥʳʡè: 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʩʨʘʙʘʪʳʚʘʥʠʝ ʨʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè + 

çɻʠʩʪʝʨʝʟʠʩè. ɸ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʚʳʢʣʶʯʝʥʠʝ ʨʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝ-

ʥʠʠ çʋʩʪʘʚʢʘè - çɻʠʩʪʝʨʝʟʠʩè. 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʚʳʰʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʥʝʩʠʤʤʝʪʨʠʯ-

ʥʳʡè: ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʩʨʘʙʘʪʳʚʘʥʠʝ ʨʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ 

çʋʩʪʘʚʢʘè, ʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʚʳʢʣʶʯʝʥʠʝ ʨʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ 

çʋʩʪʘʚʢʘè - çɻʠʩʪʝʨʝʟʠʩè. 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʥʠʞʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʩʠʤʤʝʪʨʠʯʥʳʡè: 

ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʩʨʘʙʘʪʳʚʘʥʠʝ ʨʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè 

- çɻʠʩʪʝʨʝʟʠʩè. ɸ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʚʳʢʣʶʯʝʥʠʝ ʨʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘ-

ʯʝʥʠʠ çʋʩʪʘʚʢʘè + çɻʠʩʪʝʨʝʟʠʩè. 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʥʠʞʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʥʝʩʠʤʤʝʪʨʠʯ-

ʥʳʡè: ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʩʨʘʙʘʪʳʚʘʥʠʝ ʨʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ 

çʋʩʪʘʚʢʘè, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʚʳʢʣʶʯʝʥʠʝ ʨʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ 

çʋʩʪʘʚʢʘè + çɻʠʩʪʝʨʝʟʠʩè. 
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ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɿʘʜʝʨʞʢʠè 

çɿʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʨʦʡʪʠ 

ʩ ʤʦʤʝʥʪʘ ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʜʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʳʭʦʜʘ ʦʪ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʢ 

ʚʳʩʦʢʦʤʫ. ɼʠʘʧʘʟʦʥ: (0 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

çɿʘʜʝʨʞʢʘ ʚʳʢʣʶʯʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʧʨʦʡʪʠ ʩ ʤʦʤʝʥʪʘ ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʜʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʳʭʦʜʘ ʦʪ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʢ ʥʠʟʢʦʤʫ. ɼʠʘʧʘʟʦʥ: (0 cé3 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

çɺʢʣ. ʤʠʥ.è ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʳʭʦʜʘ (ʝʩʣʠ 

ʚʳʭʦʜ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʙʫʜʝʪ 

ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ). ɼʠʘʧʘʟʦʥ: (0 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: 0 c. 

çɺʳʢʣ. ʤʠʥ.è ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ (ʝʩʣʠ ʚʳʭʦʜ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʙʫʜʝʪ ʚʦʟʤʦ-

ʞʝʥ ʪʦʣʴʢʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ). ɼʠʘʧʘʟʦʥ: (0 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ: 0 c. 

ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ çɺʢʣ. ʤʠʥ.è ʠ çɺʳʢʣ. ʤʠʥ.è ʤʝʥʝʝ 1 ʩ ʜʣʷ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʨʝʣʝ ʚ ʩʠʣʫ ʠʭ ʠʥʝʨʮʠʦʥʥʦʩʪʠ. 

2.16.2.3 ɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳ ï ʐʀʄ-ʨʝʞʠʤ ʜʣʷ ʤʦʜʫʣʝʡ ʪʠʧʘ ʊʈ 

ʇʘʨʘʤʝʪʨʳ çɺʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚè ʚ ʨʝʞʠʤʝ ʐʀʄ (ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ): 

çʅʘʟʚʘʥʠʝè ï ʢʘʞʜʦʤʫ ʚʳʭʦʜʫ ʈʄʊ 79 ʫʞʝ ʧʨʠʩʚʦʝʥʦ ʥʘʟʚʘʥʠʝ, ʠʟʤʝʥʠʪʴ ʢʦʪʦʨʦʝ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ (ʩʤ. ʨʠʩʫʥʦʢ 2.47); 

çʈʝʞʠʤ: ʐʀʄè ï ʚʳʙʨʘʥ ʩʧʦʩʦʙ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʭʦʜʘ ʐʀʄ; 

çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʠʩ-

ʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʚʳʭʦʜʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʃʦʛ. ʢʘʥ. 1; 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʅʘʩʪʨʦʡʢʠ ʐʀʄè ï ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʜʠʘʧʘ-

ʟʦʥ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʤʝʥʷʪʴ ʩʢʚʘʞʥʦʩʪʴ ʚʳʭʦʜʥʦʛʦ (ʩʤ. ʦʧʠʩʘʥʠʝ ʥʠʞʝ); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɿʘʜʝʨʞʢʠè ï ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʩʤ. ʦʧʠʩʘʥʠʝ ʥʠʞʝ). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʅʘʩʪʨʦʡʢʠ ʐʀʄè 

çɺʭʦʜʥʦʡ ʧʨʝʜʝʣ ʜʣʷ 0 % ʐʀʄè ʠ çɺʭʦʜʥʦʡ ʧʨʝʜʝʣ ʜʣʷ 100 % ʐʀʄè ï ʫʩʪʘʥʦʚʢʦʡ 

ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʸʪʩʷ ʜʠʘʧʘʟʦʥ ʣʠʥʝʡʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʢʚʘʞʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ, ʟʘʚʠʩʷʱʠʡ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ; ʥʠʞʝ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʠʛʥʘʣ ʨʘʚʝʥ ʥʫʣʶ (ʥʫʣʝʚʘʷ ʩʢʚʘʞʥʦʩʪʴ), ʘ ʚʳʰʝ ʵʪʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʩʠʛʥʘʣ ï ʤʘʢʩʠʤʘʣʴʥʳʡ (ʩʢʚʘʞʥʦʩʪʴ ʨʘʚʥʘ 1). ɼʠʘʧʘʟʦʥ: (-1,7 e+308é+1,7 e+308). 

ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

çɿʥʘʯʝʥʠʝ ʧʨʠ ʦʰʠʙʢʝè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ 

ʐʀʄ ʩʠʛʥʘʣʘ ʚʦ ʚʨʝʤʷ ʩʦʩʪʦʷʥʠʷ ʦʰʠʙʢʠ ʥʘ ʢʘʥʘʣʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (ʩʤ. ʧ. 2.16.2.3 çɺʩʪʨʦʝʥ-

ʥʳʝ ʚʳʭʦʜʳ ï ʐʀʄ-ʨʝʞʠʤ ʜʣʷ ʤʦʜʫʣʝʡ ʪʠʧʘ ʊʈè). ɼʠʘʧʘʟʦʥ: (0é100). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

0. 

çʇʝʨʠʦʜè ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʘ ʚʳʭʦʜʥʦʛʦ ʠʤʧʫʣʴʩʘ ʐʀʄ ï ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩ-

ʥʦʡ ʤʦʜʫʣʷʮʠʠ (ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 0,1 ʩ). ɼʠʘʧʘʟʦʥ: (0,1 cé1600 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: 3 c. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɿʘʜʝʨʞʢʠè 

çɺʢʣ. ʤʠʥè ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

(ʧʦʩʣʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʝʨʝʢʣʶʯʝʥʠʝ ʦʙʨʘʪʥʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩʧʫ-

ʩʪʷ ʫʢʘʟʘʥʥʦʝ ʚ ʧʘʨʘʤʝʪʨʝ ʚʨʝʤʷ). ɼʠʘʧʘʟʦʥ: (0 cé1000 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c.  
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çɺʳʢʣ. ʤʠʥè ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

(ʧʦʩʣʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʝʨʝʢʣʶʯʝʥʠʝ ʦʙʨʘʪʥʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩʧʫ-

ʩʪʷ ʫʢʘʟʘʥʥʦʝ ʚ ʧʘʨʘʤʝʪʨʝ ʚʨʝʤʷ). ɼʠʘʧʘʟʦʥ: (0 cé1000 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

2.16.2.4 ɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳ ï ʄʦʜʫʣʴ ʪʦʢʦʚʳʭ ʚʳʭʦʜʦʚ 

 

ʈʠʩʫʥʦʢ 2.49 ï ʇʘʨʘʤʝʪʨʳ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ 

ʇʘʨʘʤʝʪʨʳ ʢʘʥʘʣʦʚ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ: 

çʊʠʧè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʢʘʥʘʣʝ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ ʠʟ ʩʧʠʩʢʘ: 

- ʚʳʢʣ. (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- ç0é20 ʤɸè ï ʪʦʢʦʚʳʡ ʚʳʭʦʜ ʦʪ 0 ʜʦ 20 ʤɸ; 

- ç4é20 ʤɸè ï ʪʦʢʦʚʳʡ ʚʳʭʦʜ ʦʪ 4 ʜʦ 20 ʤɸ; 

- ç0é5 ʤɸè ï ʪʦʢʦʚʳʡ ʚʳʭʦʜ ʦʪ 0 ʜʦ 5 ʤɸ. 

çɿʥʘʯʝʥʠʝè ï ʦʪʦʙʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʟʥʘʯʝʥʠʝ, ʜʦʩʪʫʧʝʥ 

ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ 

ʜʘʥʥʳʭ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʚʳʭʦʜʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

çɿʥʘʯʝʥʠʝ ʧʨʠ ʦʰʠʙʢʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʢʘʥʘʣʝ ʚ ʩʣʫ-

ʯʘʝ ʦʰʠʙʢʠ ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ʠʩʪʦʯʥʠʢʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

ɻʨʫʧʧʘ çɺʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʫʨʦʚʥʝʡ ʜʣʷ ʤʘʩʰʪʘʙʠ-

ʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʘʝʤʦʛʦ ʠʟ ʢʘʥʘʣʘ çʀʩʪʦʯʥʠʢè. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

çʅʠʞʥʠʡ ʧʨʝʜʝʣè ï ʟʘʜʘʸʪ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʢʘʥʘʣʝ çʀʩʪʦʯʥʠʢè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʥʠʞʥʝʤʫ ʚʳʭʦʜʥʦʤʫ ʧʨʝʜʝʣʫ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

çɺʝʨʭʥʠʡ ʧʨʝʜʝʣè ï ʟʘʜʘʸʪ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʢʘʥʘʣʝ çʀʩʪʦʯʥʠʢè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʚʝʨʭʥʝʤʫ ʚʳʭʦʜʥʦʤʫ ʧʨʝʜʝʣʫ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 100. 

ɻʨʫʧʧʘ çɺʳʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥè ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʳʭ ʫʨʦʚʥʝʡ ʜʣʷ ʤʘʩʰʪʘ-

ʙʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ, ʚʳʜʘʚʘʝʤʦʛʦ ʚ ʢʘʥʘʣ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

çʅʠʞʥʠʡ ʧʨʝʜʝʣè ï ʟʘʜʘʸʪ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʝ ʥʠʞʥʝʤʫ ʚʭʦʜʥʦʤʫ ʧʨʝʜʝʣʫ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

çɺʝʨʭʥʠʡ ʧʨʝʜʝʣè ï ʟʘʜʘʸʪ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʝ ʚʝʨʭʥʝʤʫ ʚʭʦʜʥʦʤʫ ʧʨʝʜʝʣʫ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 20. 
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2.16.3 ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ï ɺʥʝʰʥʠʝ ʚʳʭʦʜʳ 

ʄʝʥʶ çɺʥʝʰʥʠʝ ʚʳʭʦʜʳè ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ SLAVE-ʫʩʪʨʦʡʩʪʚʫ ʩ ʧʦʤʦʱʴʶ ʧʨʦ-

ʪʦʢʦʣʘ Modbus. ʇʘʨʘʤʝʪʨʳ ʵʪʦʛʦ ʤʝʥʶ, ʦʧʨʝʜʝʣʷʶʱʠʝ, ʢʘʢʠʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʦʪʧʨʘʚʣʷʪʴʩʷ ʧʦʜ-

ʯʠʥʝʥʥʳʤ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ Master (ʥʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ, ʩʧʠʩʦʢ ʘʢʪʠʚʥʳʭ ʚʳ-

ʭʦʜʥʳʭ ʨʝʛʠʩʪʨʦʚ ʠ ʪ.ʜ.), ʟʘʜʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʤʝʥʶ Modbus. 

ʇʝʨʝʯʝʥʴ ʜʦʩʪʫʧʥʳʭ ʚʥʝʰʥʠʭ ʚʳʭʦʜʦʚ ʈʄʊ 79 ʦʧʨʝʜʝʣʝʥ ʚ ʤʝʥ  ʁModbus. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʚʥʝʰʥʠʝ ʚʳʭʦʜʳ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʣʠ ʥʝʘʢʪʠʚʥʳ, ʚ ʤʝʥʶ ʚʥʝʰʥʠʭ ʚʳʭʦʜʦʚ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʫ-

ʩʪʦʡ ʩʧʠʩʦʢ. 

ɺʥʝʰʥʠʝ ʚʳʭʦʜʳ ʤʦʛʫʪ ʠʤʝʪʴ ʜʚʘ ʪʠʧʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: 

- ʢʘʢ ʨʝʣʝ; 

- ʢʘʢ ʣʠʥʝʡʥʳʡ ʚʳʭʦʜ. 

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʤʝʥʶ çɺʥʝʰʥʠʝ ʚʳʭʦʜʳè ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: çʢʘʢ ʨʝʣʝè 

(ʜʠʩʢʨʝʪʥʳʡ ʚʳʭʦʜ) ʠ çʢʘʢ ʣʠʥʝʡʥʳʡ ʚʳʭʦʜè (ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ). 

2.16.4 ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ï ʆʙʥʦʚʠʪʴ ʩʧʠʩʦʢ ʫʩʪʨʦʡʩʪʚ 

ʂʥʦʧʢʘ çʆʙʥʦʚʠʪʴ ʩʧʠʩʦʢ ʫʩʪʨʦʡʩʪʚè ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʩʧʠʩʢʘ ʚʩʪʨʦʝʥʥʳʭ ʤʦ-

ʜʫʣʝʡ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʥʘʩʪʨʦʝʢ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʙʫʜʝʪ ʦʯʠʱʝʥʘ. ʇʦʩʣʝ ʦʙʥʦʚʣʝ-

ʥʠʷ ʩʧʠʩʢʘ ʫʩʪʨʦʡʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ. 
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2.17 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ī ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

 

 

 

 

 

 

 

 

 

 

 

 

2.17.1 ʄʝʥʶ çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè 

ʄʝʥʶ çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʭ ʥʘʩʪʨʦʡʢʠ. ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʳʭʦʜʦʚ, ʨʝʛʫʣʷʪʦʨʦʚ ʠʣʠ ʜʨʫʛʠʭ ʣʦʛʠʯʝ-

ʩʢʠʭ ʢʘʥʘʣʦʚ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʙʨʘʥʳ ʚ ʛʨʫʧʧʳ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʈʄʊ 79 

ʠ ʘʨʭʠʚʘʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.3.7. 

ʏʪʦʙʳ ʚʦʡʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʫʞʥʦʛʦ ʢʘʥʘʣʘ, ʧʨʦʠʟʚʝʜʠʪʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʢʘʩʘʥʠʝ ʵʢʨʘʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʥʘ ʧʘʥʝʣʠ ʜʘʥʥʳʭ ʵʪʦʛʦ ʢʘʥʘʣʘ (ʩʤ. ʧʦʟ. 

(1) ʥʘ ʨʠʩʫʥʢʝ 2.7). ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʧʘʨʦʣʴ (ʩʤ. ʧ. 2.25 çʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘè), ʪʦ ʧʨʠʜʝʪʩʷ ʚʚʝ-

ʩʪʠ ʧʘʨʦʣʴ ʧʝʨʝʜ ʚʭʦʜʦʤ ʚ ʨʝʞʠʤ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠ.̫ 

ʆʩʥʦʚʥʳʤʠ ʜʘʥʥʳʤʠ ʢʘʥʘʣʘ ʷʚʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ çɿʥʘʯʝʥʠʝè, çʇʨʝʜʳʜʫʱʝʝ ʟʥʘʯʝʥʠʝè, 

çʂʦʜ ʦʰʠʙʢʠè.  

ɼʘʥʥʳʝ çɿʥʘʯʝʥʠʝè ʠ çʇʨʝʜʳʜʫʱʝʝ ʟʥʘʯʝʥʠʝè ʭʨʘʥʷʪʩʷ ʚ ʧʘʤʷʪʠ ʧʨʠʙʦʨʘ ʢʘʢ ʯʠʩʣʘ ʩ 

ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʜʚʦʡʥʦʡ ʪʦʯʥʦʩʪʠ ʧʦ ʩʪʘʥʜʘʨʪʫ IEEE 754. ɿʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚʳ-

ʯʠʩʣʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʘʞʜʳʝ 100 ʤʩ. ɺʨʝʤʷ ʚʳʯʠʩʣʝʥʠʷ ʤʦʞʝʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠ-

ʯʠʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʩʪʨʦʝʥʥʳʭ ʤʦʜʫʣʝʡ, ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ ʚʩʪʨʦʝʥʥʳʭ ʤʦ-

ʜʫʣʝʡ, ʚʳʧʦʣʥʝʥʠʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʠʣʠ ʩʦʭʨʘʥʝʥʠʠ/ʠʟʤʝʥʝʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʝʛʠʩʪʨʘ-

ʪʦʨʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʮʠʢʣʘ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʜʘʥʥʳʝ ʚʩʝʭ ʢʘʥʘʣʦʚ 

ʧʝʨʝʥʦʩʷʪʩʷ ʠʟ ʧʝʨʝʤʝʥʥʦʡ çɿʥʘʯʝʥʠʝè ʚ çʇʨʝʜʳʜʫʱʝʝ ʟʥʘʯʝʥʠʝè. ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʢʘʥʘʣʦʚ, ʜʘʥʥʳʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʙʝʨʫʪʩʷ ʠʟ ʧʝʨʝʤʝʥʥʳʭ çʇʨʝʜʳʜʫʱʝʝ ʟʥʘʯʝʥʠʝè. 

ʂʦʜʳ ʦʰʠʙʢʠ ʭʨʘʥʷʪʩʷ ʚ ʧʨʠʙʦʨʝ ʚ ʬʦʨʤʘʪʝ ʦʜʥʦʙʘʡʪʦʚʳʭ ʙʝʟʟʥʘʢʦʚʳʭ ʯʠʩʝʣ ʠ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʢʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʦʚ. ʂʦʜʳ ʦʰʠ-

ʙʦʢ ʤʦʛʫʪ ʚʳʜʘʚʘʪʴʩʷ ʚʩʪʨʦʝʥʥʳʤʠ ʤʦʜʫʣʷʤʠ ʠʣʠ ʟʘʜʘʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʸʪʦʚ. ʇʨʠ ʦʪʣʠʯ-

ʥʦʤ ʦʪ ʥʫʣʷ ʢʦʜʝ ʦʰʠʙʢʠ, ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ Nan, ʚ ʧʦʣʷʭ ʦʪʦʙʨʘʞʝ-

ʥʠʷ ʟʥʘʯʝʥʠʷ ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʪʝʢʩʪ ʩ ʤʥʝʤʦʥʠʢʦʡ ʦʰʠʙʢʠ.  

ʉʧʠʩʦʢ ʢʦʜʦʚ ʦʰʠʙʢʠ: 

ç-CLEAR-è 0 ð ʥʝʪ ʦʰʠʙʦʢ. 

ç-ADC_LO-è 1 ð ʚʳʭʦʜ ʟʘ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʘ ɸʎʇ. 

ç-ADC_HI-è 2 ð ʚʳʭʦʜ ʟʘ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʘ ɸʎʇ. 

ç-CALC_LO-è 3 ð ʚʳʭʦʜ ʟʘ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ. 

ç-CALC_HI-è 4 ð ʚ ʭrʦʜ ʟʘ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ. 

ç-REF_LO-è 5 ð ʆʧʦʨʘ ʤʝʥʴʰʝ 400ʤɺ. 

ç-TCOMP_LO-è 6 ð  ʚʳʭʦʜ ʟʘ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʧʝʥʩʘʪʦʨʘ. 

ç-TCOMP_HI-è 7 ð ʚʳʭʦʜ ʟʘ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʤʧʝʥʩʘʪʦʨʘ. 

ç-BRD_LO-è 8 ð ʚʳʭʦʜ ʟʘ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʘ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ. 

ç-BRD_HI-è 9 ð ʚʳʭʦʜ ʟʘ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʘ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ. 

çʉʚʷʟʴè 10 ð ʤʦʜʫʣʴ ʥʝ ʦʪʚʝʯʘʝʪ.  

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

  ʆʪʯʝʪʳ 

  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

  Modbus 

  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 
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çʅʝ ʧʦʜʢʣ.è 50 ð ʤʦʜʫʣʴ ʥʝ ʥʘʡʜʝʥ. 

ç-HI-è 52 ð Modbus ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʦʚʠʣʦ ʬʣʘʛ çʚʳʭʦʜ ʟʘ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫè. 

ç-LO-è 53 ð Modbus ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʦʚʠʣʦ ʬʣʘʛ çʚʳʭʦʜ ʟʘ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫè. 

ç-WAIT-è 54 ð Modbus ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʦʚʠʣʦ ʬʣʘʛ çʜʘʥʥʳʝ ʥʝ ʛʦʪʦʚʳè. 

ç-ERROR-è 55 ð Modbus ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʦʚʠʣʦ ʬʣʘʛ çʦʰʠʙʢʘè. 

ç-NO_DATA-è 60 ð ʥʝʪ ʜʘʥʥʳʭ ʦʪ ʤʦʜʫʣʷ ʠʣʠ Modbus ʫʩʪʨʦʡʩʪʚʘ. 

ç-SYS_ER-è 255 ð ʇʨʠʩʫʪʩʪʚʫʝʪ ʩʠʩʪʝʤʥʘʷ ʦʰʠʙʢʘ, ʠʟʤʝʨʝʥʠʷ ʦʪʢʣʶʯʝʥʳ. 

2.17.2 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠʤʠ ʢʘʥʘʣʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ 

ʥʘʟʚʘʥʠʷ ʠʟ ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

ʇʘʨʘʤʝʪʨʳ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʟʘʚʠʩʪ̫ ʦʪ ʨʝʞʠʤʘ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʨʝʞʠʤʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ. 

ʂʘʥʘʣ ʚ ʨʝʞʠʤʝ çɺr ʢʣʶʯʝʥè ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ï ʠʤʷ. ɺ ʜʨʫʛʠʭ ʨʝʞʠʤʘʭ ʣʦʛʠ-

ʯʝʩʢʠʝ ʢʘʥʘʣʳ ʘʢʪʠʚʥʳ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ. 

ʇʘʨʘʤʝʪʨʳ ʠ ʙʣʦʢʠ ʧʘʨʘʤʝʪʨʦʚ, ʦʙʱʠʝ ʜʣʷ ʘʢʪʠʚʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ: 

çʅʘʟʚʘʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʥʘʟʚʘʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʂʘ-

ʥʘʣ + ʥʦʤʝʨ ʢʘʥʘʣʘ. 

çʈʝʞʠʤè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʳ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠ-

ʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çɺʳʢʣʶʯʝʥè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè ï ʩʤ. ʧ. 2.17.3; 

- çʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè ï ʩʤ. ʧ. 2.17.4; 

- çModbusè ï ʩʤ. ʧ. 2.17.5; 

- çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè ï ʩʤ. ʧ. 2.17.6; 

- çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷè ï ʩʤ. ʧ. 2.17.7; 

- çʈʝʛʫʣʷʪʦʨè ï ʩʤ. ʧ. 2.17.8; 

- çʇʨʦʬʠʣʴè ï ʩʤ. ʧ. 2.17.9; 

- çɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘè ï ʩʤ. ʧ. 2.17.10; 

- çʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝè ï ʩʤ. ʧ. 2.17.11; 

- çʌʦʨʤʫʣʘè ï ʩʤ. ʧ. 2.17.12; 

- çʀʥʪʝʛʨʘʪʦʨè ï ʩʤ. ʧ. 2.17.13; 

- çʋʩʪʘʚʢʘè ï ʩʤ. ʧ. 2.17.14; 

- çʊʘʡʤʝʨè ï ʩʤ. ʧ. 2.17.15; 

- çʉʯʝʪʯʠʢè ï ʩʤ. ʧ. 2.17.16; 

- çʂʦʜ ʦʰʠʙʢʠè ï ʩʤ. ʧ. 2.17.17. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʝʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʦʪʦʙ-

ʨʘʞʘʝʤʳʝ ʥʘ ʦʩʥʦʚʥʦʡ ʵʢʨʘʥʥʦʡ ʬʦʨʤʝ: 

- ʜʣʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ çʈʝʞʠʤè ʨʘʚʥʳʤ çʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠ ̫

ʙʫʜʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʡ ʚ ʤʝʥʶ ʥʘʩʪʨʦʡʢʠ ʤʘʩʰʪʘʙʘ; 

- ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ çʈʝʞʠʤè ʝʜʠʥʠʮ rʠʟʤʝʨʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʝʜʘʢ-

ʪʠʨʦʚʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  
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ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʶ 

ʫʜʝʨʞʘʥʠʷ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ. ɹʣʦʢ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʈʝʞʠʤè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʩʧʦʩʦʙ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè. ʇʘʨʘʤʝʪʨ 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥè ï ʬʫʥʢʮʠʷ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ʦʪʢʣʶʯʝʥʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʠʟ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘè ï ʬʫʥʢʮʠʷ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ʘʢʪʠʚʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʚ ʧʘʨʘʤʝʪʨʝ çʀʩʪʦʯʥʠʢè; 

- çʧʨʠ ʦʰʠʙʢʝè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʨʝʘʢʮʠʠ ʢʘʥʘʣʘ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ 

ʩʠʛʥʘʣʘ çʆʰʠʙʢʘè. 

- çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʟʘʧʫʩʢʘ ʬʫʥʢ-

ʮʠʠ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè (ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʠʩʪʦʯʥʠʢʘ Ò 0, ʫʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦ; 

ʧʨʠ ʟʥʘʯʝʥʠʠ > 0 ʫʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷ ʦʪʢʣʶʯʝʥʦ). ʇʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪʩʷ, ʪʦʣʴʢʦ ʧʨʠ ʚʳʙʦʨʝ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ çʈʝʞʠʤè çʠʟ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʂʘʥʘʣ 1. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ. ɹʣʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʢʥʦʧʢʠ: 

çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥʦè ï ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʪʢʣʶʯʝʥʦ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʣʠʥʝʡʥʦʝè ï ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.17.2.1; 

- çʩʤʝʱʝʥʠʝè ï ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.17.2.2; 

- çʥʘʩʪʨʦʡʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤè ï ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.17.2.3; 

- çʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴè ï ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.17.2.4. 

- çʧʦ ʪʘʙʣʠʮʝè ï ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʦ ʩʦʩʪʘʚʣʝʥʥʦʡ ʨʘʥʝʝ ʪʘʙʣʠʮʝ ʣʠʥʝʘʨʠʟʘʮʠʠ. 

ʂʥʦʧʢʘ çʅʘʩʪʨʦʡʢʘ ʤʘʩʰʪʘʙʘè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ çʅʘʩʪʨʦʡʢʘ ʤʘʩʰʪʘʙʘè. ʂʥʦʧʢʘ ʦʪʦʙ-

ʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝè ʦʪʣʠʯʥʦʤ ʦʪ çʚʳʢʣʶʯʝʥʦè. 

ʅʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʤʝʥʶ çʅʘʩʪʨʦʡʢʘ ʤʘʩʰʪʘʙʘè ʦʪʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘ-

ʤʝʪʨʘ çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝè. 

çʌʠʣʴʪʨè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʬʠʣʴʪʨʘʮʠʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

ʌʠʣʴʪʨʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (ʝʩʣʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠ ʬʠʣʴ-

ʪʨʘʮʠʷ ʘʢʪʠʚʥʳ). ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥè ï ʬʠʣʴʪʨʘʮʠʷ ʦʪʢʣʶʯʝʥʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʩʛʣʘʞʠʚʘʶʱʠʡè ï ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.17.2.5; 

- çʧʠʢʦʚʳʡ ʜʝʪʝʢʪʦʨè ï ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.17.2.6. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ. ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.17.2.7. 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çɺʳʙʦʨ ʫʩʪʘʚʦʢè ʦʪʢʨʦʝʪʩʷ ʤʝʥʶ ʫʧʨʘʚʣʝʥʠʝʤ ʫʩʪʘʚʦʢ ʪʝ-

ʢʫʱʝʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ (ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.17.2.8). ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʂʦʧʠʨʦʚʘʪʴ 

ʢʘʥʘʣè ʦʪʢʨʦʝʪʩʷ ʤʝʥʶ ʩ ʚʳʙʦʨʦʤ ʢʘʥʘʣʦʚ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʢʫʱʝʛʦ ʢʘʥʘʣʘ (ʧʘʨʘ-

ʤʝʪʨʳ ʫʩʪʘʚʦʢ ʩʦʭʨʘʥʝʥʳ ʥʝ ʙʫʜʫʪ). 

 

2.17.2.1 çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ: ʣʠʥʝʡʥʦʝè ï ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʥʝʡʥʦʤʫ ʤʘʩʰʪʘʙʠ-

ʨʦʚʘʥʠʶ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ.  

ʈʘʟʜʝʣ ʠʤʝʝʪ ʧʦʜʤʝʥʶ çʅʘʩʪʨʦʡʢʘ ʤʘʩʰʪʘʙʘè, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʝʜʠʥʠʮʳ ʚ 

ʵʪʦʤ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ʠ ʧʝʨʝʩʯʠʪʳʚʘʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ 

ʪʦʯʝʢ. ʕʪʦ ʧʦʜʤʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

çɺʭʦʜʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʩʠʛʥʘʣʘ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ.  
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çɺʳʭʦʜʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʣʦʛʠʯʝ-

ʩʢʦʛʦ ʢʘʥʘʣʘ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ɻʨʫʧʧʘ çʊʦʯʢʘ 1è ï ʟʘʜʘʸʪ ʧʝʨʚʫʶ ʪʦʯʢʫ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʩʦʜʝʨʞʠʪ ʩʣʝ-

ʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çɺʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʪʦʯʢʠ ʜʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

- çɺʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʪʦʯʢʠ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘ-

ʥʠʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

ɻʨʫʧʧʘ çʊʦʯʢʘ 2è ʟʘʜʘʸʪ ʚʪʦʨʫʶ ʪʦʯʢʫ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʩʦʜʝʨʞʠʪ ʩʣʝ-

ʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çɺʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʚʪʦʨʦʡ ʪʦʯʢʠ ʜʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 20; 

- çɺʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʚʪʦʨʦʡ ʪʦʯʢʠ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘ-

ʥʠʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

 

ʇʨʠʤʝʨ. ʊʨʝʙʫʝʪʩʷ: ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʜʘʚʣʝʥʠʝ, ʠʟʤʝʨʝʥʥʦʝ ʜʘʪʯʠʢʦʤ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ, ʚ ʫʨʦʚʝʥʴ ʢʝʨʦʩʠʥʘ ʚ ʮʠʩʪʝʨʥʝ, ʝʩʣʠ ʜʘʪʯʠʢ ʫʩʪʘʥʦʚʣʝʥ ʥʠʞʝ ʜʥʘ ʮʠʩʪʝʨʥʳ ʥʘ 0,5 ʤ. ʌʦʨ-

ʤʫʣʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ, ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ: 

 

H = P / (ɟ*g) - h0 = P * 0,125 - 0.5,     (2.1) 

ʛʜʝ P ï ʜʘʚʣʝʥʠʝ ʚ ʢʠʣʦʧʘʩʢʘʣʷʭ; 

      H ï ʫʨʦʚʝʥʴ ʢʝʨʦʩʠʥʘ ʚ ʤʝʪʨʘʭ; 

      0,125 ï ʥʘʢʣʦʥ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

      0,5 ï ʩʤʝʱʝʥʠʝ. 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ hʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʟʘʜʘʥ ʦʪ ʤʠʥʫʩ 2 ʢʇʘ ʜʦ ʧʣʶʩ 36 ʢʇʘ 

(ʜʠʘʧʘʟʦʥ ʚʳʙʨʘʥ ʧʨʦʠʟʚʦʣʴʥʦ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ (ʩʤ. ʨʠʩʫʥʦʢ 2.50): 

- ʇʘʨʘʤʝʪʨ çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝè ʦʧʨʝʜʝʣʷʝʤ, ʢʘʢ çʣʠʥʝʡʥʦʝè. 

- ʇʝʨʝʭʦʜʠʤ ʢ çʅʘʩʪʨʦʡʢʝ ʤʘʩʰʪʘʙʘè: 

- ɺ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʟʘʧʠʩʳʚʘʝʤ çʤè; 

- ɺ ʦʢʥʦ çɺʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ʪʦʯʢʠ 1 ʟʘʧʠʩʳʚʘʝʤ ç2è (ʥʠʞʥʝʝ ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʜʘʚ-

ʣʝʥʠʷ); 

- ɺ ʦʢʥʦ çɺʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ʪʦʯʢʠ 1 ʟʘʧʠʩʳʚʘʝʤ ç-0,25è (ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʬʦʨʤʫʣʝ 

2.1); 

- ɺ ʦʢʥʦ çɺʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ʪʦʯʢʠ 2 ʟʘʧʠʩʳʚʘʝʤ ç36è (ʚʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ 

ʜʘʚʣʝʥʠʷ). 

- ɺ ʦʢʥʦ çɺʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ʪʦʯʢʠ 2 ʟʘʧʠʩʳʚʘʝʤ ç4è (ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʬʦʨʤʫʣʝ 2.1). 
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ʈʠʩʫʥʦʢ 2.50 ï ʇʨʠʤʝʨ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

2.17.2.2 çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ: ʩʤʝʱʝʥʠʝè ï ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʤʝʱʝʥʠʶ ʟʥʘʯʝʥʠʷ 

ʢʘʥʘʣʘ. ʉʤʝʱʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
 

ʫ = ʭ + ʩʤʝʱʝʥʠʝ                                                            (2.2) 
 

ʄʝʥʶ çʅʘʩʪʨʦʡʢʘ ʤʘʩʰʪʘʙʘè ʜʣʷ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

çɺʭʦʜʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʩʠʛʥʘʣʘ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

çɺʳʭʦʜʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʥʘʣʘ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

çɺʝʣʠʯʠʥʘ ʩʤʝʱʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʩʤʝʱʝʥʠʷ. ɼʠʘʧʘʟʦʥ: (-1.7e308é1.7 

e308). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

  

1 2 

3 4 
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2.17.2.3 çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ: ʥʘʩʪʨʦʡʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤè ï ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʩ-

ʰʪʘʙʠʨʦʚʘʥʠʶ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʥʘʙʦʨʦʤ ʣʠʥʝʡʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʟʘʜʘʥ-

ʥʳʭ ʚʭʦʜʥʳʭ ʠʥʪʝʨʚʘʣʘʭ (ʩʤ. ʨʠʩʫʥʦʢ 2.51).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.51 ï ʇʨʠʤʝʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʵʪʦʡ ʦʧʮʠʠ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʘʨʘʤʝʪʨ çʅʘʩʪʨʦʡʢʘ ʤʘʩʰʪʘʙʘè ï ʧʦʜʤʝʥʶ, ʢʦʪʦ-

ʨʦʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘ-

ʤʝʪʨʳ: 

- çɺʭʦʜʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʩʠʛʥʘʣʘ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

- çɺʳʭʦʜʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʣʦʛʠʯʝ-

ʩʢʦʛʦ ʢʘʥʘʣʘ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

- çʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʞʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

- ʂʥʦʧʢʘ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʪʦʯʝʢè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʪʦʯʝʢè, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʦʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʙʦʨʘ ʪʦʯʝʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ʄʝʥʶ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʢʥʦʧʢʠ: 

- çɺʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʳ-

ʙʨʘʥʥʦʡ ʪʦʯʢʠ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

- çɺʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘ-

ʥʠʷ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʠ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

- ʂʥʦʧʢʘ ç+è ï ʜʦʙʘʚʣʷʝʪ ʥʦʚʫʶ ʪʦʯʢʫ ʟʘ ʦʪʦʙʨʘʞʘʝʤʦʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ: 

20. 

- ʂʥʦʧʢʘ ç-è ï ʫʜʘʣʷʝʪ ʚʳʙʨʘʥʥʫʶ ʪʦʯʢʫ. ʂʥʦʧʢʘ ʘʢʪʠʚʥʘ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʭ ʠʣʠ ʙʦʣʝʝ 

ʪʦʯʝʢ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ ʥʘʟʚʘʥʠʷ ʠʟ 

ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

ɺ ʩʣʫʯʘʝ ʟʘʜʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʜʚʫʭ ʪʦʯʝʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʥʘʩʪʨʦʡʢʘ ʨʘʙʦʪʘʝʪ ʢʘʢ ʣʠʥʝʡ-

ʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ (ʩʤ. ʧ. 2.17.2.1). ɽʩʣʠ ʟʘʜʘʥʦ ʙʦʣʝʝ 2-ʭ ʪʦʯʝʢ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʨʝʟʢʦʚ ʧʨʷʤʳʭ ʣʠʥʠʡ.  
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5-͙ͭ ͙͔͍ͤͭͪ͊͡Έͤ͊Ύ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ 

ˤͻͦ͒ͤ͊Ύ ͍͔͙͡;͙ͤ͊ 
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2.17.2.4 çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ: ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴè ï ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʫʥʢʮʠʠ ʠʟ-

ʚʣʝʯʝʥʠʷ ʢʦʨʥʷ ʠʟ ʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʣʠʥʝʘʨʠ-

ʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʙʣʠʟʠ ʥʫʣʷ.  

ʇʦʜʤʝʥʶ çʅʘʩʪʨʦʡʢʘ ʤʘʩʰʪʘʙʘè ʜʣʷ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çɺʭʦʜʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʩʠʛʥʘʣʘ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ; 

¶ çɺʳʭʦʜʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʣʦʛʠʯʝ-

ʩʢʦʛʦ ʢʘʥʘʣʘ ʧʦʩʣʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ; 

¶ çʃʠʥʝʘʨʠʟʘʮʠʷ ʚ 0è ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ ʣʠʥʝʘʨʠʟʘʮʠʠ ʢʚʘʜʨʘʪʥʦʛʦ 

ʢʦʨʥʷ ʚʙʣʠʟʠ ʥʫʣʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʰʫʤʦʚ ʚʙʣʠʟʠ ʥʫʣʷ. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʫʢʘ-

ʟʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʠʟʤʝʨʷʝʤʦʛʦ ʜʠʘʧʘʟʦʥʘ. ɺʦʟʤʦʞʝʥ ʚʳʙʦʨ ʠʟ ʩʣʝʜʫʶʱʠʭ ʬʠʢʩʠʨʦʚʘʥ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ï ʚʳʢʣ; 0,5; 1; 2 (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 3 %. ʇʨʠ ʟʥʘʯʝʥʠʷʭ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠ-

ʯʠʥʳ ʦʪ 0 ʜʦ ʫʢʘʟʘʥʥʦʛʦ ʧʦʨʦʛʘ ʠʥʜʠʮʠʨʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

                                        Value = 1)12(
minmax

min dPdPdP
II

II
k +-³

-

-
³  ,                                         (2.3) 

 

ʛʜʝ: k ï ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ; 

 Value ï ʠʥʜʠʮʠʨʫʝʤʦʝ ʟʥʘʯʝʥʠʝ; 

 I ï ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ; 

 Imin ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ ʪʦʢʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ (ʢʦʥʩʪʘʥʪʘ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʪʠʧʦʤ ʜʘʪʯʠʢʘ); 

 Imax ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ ʪʦʢʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ (ʢʦʥ-

ʩʪʘʥʪʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʜʘʪʯʠʢʘ); 

 dP1 ï ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çɼʠʘʧʘʟʦʥ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʠʥè; 

 dP2 ï ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çɼʠʘʧʘʟʦʥ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʢʩè. 
 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ çkè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʣʠʥʝʘʨʠ-

ʟʘʮʠʠ (çʃʠʥʝʘʨ. ʢʚ. ʢʦʨ. %è) (ʩʤ. ʨʠʩʫʥʦʢ 2.52) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.6. 
 

ʊʘʙʣʠʮʘ 2.6 ï ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ çkè 

ɿʥʘʯʝʥʠʝ  

ʧʘʨʘʤʝʪʨʘ 

çʃʠʥʝʘʨ. ʢʚ. ʢʦʨ. %è 

ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ ʚ 

ʪʦʯʢʝ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʦʰʠʙʢʠ, ɸ, % 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʦʰʠʙʢʘ 

(B2-B1), % 

ʂʦʵʬʬʠʮʠʝʥʪ 

k 

0,5 0,125 1,77 14,14 

1,0 0,25 2,50 10,00 

2,0 0,50 3,54 7,07 

3,0 0,75 4,33 5,77 
 

 

ʈʠʩʫʥʦʢ 2.52 ï ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ çkè 

  

ˢн X 

 

ÕX 

A

1 

B1 

B2 
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¶ çɼʠʘʧʘʟʦʥ ʚʭʦʜʘ ʤʠʥè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʤʠʥʠʤʫʤ ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʘ 

ʜʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0; 

¶ çɼʠʘʧʘʟʦʥ ʚʭʦʜʘ ʤʘʢʩè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʤʘʢʩʠʤʫʤ ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʢʘ-

ʥʘʣʘ ʜʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1; 

¶ çɼʠʘʧʘʟʦʥ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʠʥè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʧʦʩʣʝ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʠ ʚʭʦʜʥʦʤ ʟʥʘʯʝʥʠʠ, ʨʘʚʥʳʤ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ çɼʠʘʧʘʟʦʥ ʚʭʦʜʘ ʤʠʥè. 

ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0; 

¶ çɼʠʘʧʘʟʦʥ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʢʩè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʧʦʩʣʝ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʠ ʚʭʦʜʥʦʤ ʟʥʘʯʝʥʠʠ, ʨʘʚʥʳʤ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ çɼʠʘʧʘʟʦʥ ʚʭʦʜʘ ʤʘʢʩè. 

ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1. 

2.17.2.5 çʌʠʣʴʪʨ: ʩʛʣʘʞʠʚʘʶʱʠʡè ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʫʥʢʮʠʠ ʬʠʣʴʪʨʘ ʟʥʘʯʝʥʠʷ 

ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 
 

9 8 ρ Å
ȟ 

9 Å
ȟ 

ȟ                                                 (2.4) 

 

ʛʜʝ: n ï ʥʦʤʝʨ ʠʟʤʝʨʝʥʠʷ (n = 1, 2, 3, ...,); 

 Yn ï ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʦʯʢʠ n; 

 ʍn ï ʪʝʢʫʱʘʷ ʠʟʤʝʨʷʝʤʘʷ ʚʝʣʠʯʠʥʘ; 

 W ï ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʚ ʩʝʢʫʥʜʘʭ. ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʤ, ʠʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ çʇʦʩʪʦʷʥʥʘʷ ʟʘʪʫʭʘʥʠʷè (ʟʥʘʯʝ-

ʥʠʝ ç0 ʩè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʢʣʶʯʝʥʥʦʤʫ ʬʠʣʴʪʨʫ; 

 0,1 ʩ ï ʧʝʨʠʦʜ ʮʠʢʣʘ. 
 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ çʊʠʧ ʬʠʣʴʪʨʘ: ʩʛʣʘʞʠʚʘʶʱʠʡè ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʢʥʦʧʢʘ 

çʅʘʩʪʨʦʡʢʘ ʬʠʣʴʪʨʘè, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ çʇʦʩʪʦʷʥʥʦʡ ʟʘʪʫʭʘ-

ʥʠʷè (ʩʤ. ʬʦʨʤʫʣʫ 2.4). ʇʦʩʪʦʷʥʥʘʷ ʟʘʪʫʭʘʥʠʷ ʟʘʜʘʝʪʩʷ ʚ ʩʝʢʫʥʜʘʭ ʠ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ, ʟʘ ʢʦ-

ʪʦʨʦʝ 63 % ʧʨʦʮʝʥʪʘ ʚʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʧʝʨʝʚʝʜʝʥʦ ʚ ʚʳʭʦʜʥʦʝ (ʧʨʠ ʩʪʫʧʝʥʯʘʪʦʤ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʩʤ ʨʠʩʫʥʦʢ 2.53). 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

ʈʠʩʫʥʦʢ 2.53 ï ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʩʛʣʘʞʠʚʘʶʱʝʛʦ ʬʠʣʴʪʨʘ: 

ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ (ʢʨʘʩʥʳʡ ʛʨʘʬʠʢ), 

ʩʠʛʥʘʣ ʧʦʩʣʝ ʬʠʣʴʪʨʘ çʇʦʩʪʦʷʥʥʘʷ ʟʘʪʫʭʘʥʠʷè = 5 ʩ (ʟʝʣʝʥʳʡ ʛʨʘʬʠʢ), 

ʩʠʛʥʘʣ ʧʦʩʣʝ ʬʠʣʴʪʨʘ çʇʦʩʪʦʷʥʥʘʷ ʟʘʪʫʭʘʥʠʷè = 15 ʩ (ʩʠʥʠʡ ʛʨʘʬʠʢ) 

  

ˤ͔ͪͣΎΣ ͫ 

˭
ͤ͊
;
͔
ͤ
͙
͔
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2.17.2.6 çʌʠʣʴʪʨ: ʧʠʢʦʚʳʡ ʜʝʪʝʢʪʦʨè ï ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʫʥʢʮʠʠ ʬʠʣʴʪʨʘ ʟʥʘʯʝ-

ʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʠʢʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʠʟʤʝʨʷʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʆʙʥʘʨʫʞʝʥʠʝ ʧʠʢʦʚ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ ʩʠʛʥʘʣʘ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʘʝʪʩʷ (ʠʣʠ ʥʘʦʙʦʨʦʪ) ʥʘ ʚʝʣʠʯʠʥʫ, ʟʘʜʘʥʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʧʠʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʤ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʈʄʊ 79 ʦʙʥʘʨʫʞʠʚʘʝʪ ʥʦʚʳʡ ʧʠʢ, 

ʝʛʦ ʟʥʘʯʝʥʠʝ ʦʙʥʦʚʣʷʝʪʩʷ, ʘ ʦʪʩʯʝʪ ʚʨʝʤʝʥʠ ʫʜʝʨʞʘʥʠʷ ʟʘʧʫʩʢʘʝʪʩʷ ʟʘʥʦʚʦ. ɺ ʩʣʫʯʘʝ ʠʩʪʝʯʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʦʛʦ ʧʠʢʘ, ʈʄʊ 79 ʧʝʨʝʭʦʜʠʪ ʢ ʦʪʦʙʨʘʞʝʥʠʶ 

ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʛʦ ʩʠʛʥʘʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.54). 

 

ʈʠʩʫʥʦʢ 2.54 ï ʆʪʦʙʨʘʞʝʥʠʝ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʛʦ ʩʠʛʥʘʣʘ 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʦʧʮʠʠ çʧʠʢʦʚʳʡ ʜʝʪʝʢʪʦʨè ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʢʥʦʧʢʘ çʅʘʩʪʨʦʡʢʘ ʬʠʣʴ-

ʪʨʘè, ʢʦʪʦʨʘʷ ʦʪʢʨʳʚʘʝʪ ʜʦʩʪʫʧ ʢ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʬʠʣʴʪʨʘ: 

çʈʝʞʠʤè ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʬʠʣʴʪʨʘ: 

- çʧʠʢʠè ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʧʘʜʠʥʳè - ʦʧʨʝʜʝʣʝʥʠʝ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çɿʥʘʯʝʥʠʝè ï ʧʠʢ ʠʣʠ ʧʨʦʚʘʣ ʙʫʜʫʪ ʦʙʥʘʨʫʞʝʥʳ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʫʤʝʥʴʰʠʪʩʷ ʠʣʠ 

ʫʚʝʣʠʯʠʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʟʘʜʘʥʥʫʶ ʵʪʠʤ ʧʘʨʘʤʝʪʨʦʤ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1. 

çɺʨʝʤʷ ʫʜʝʨʞʘʥʠè̫ ï ʚʨʝʤʷ, ʥʘ ʢʦʪʦʨʦʝ ʚʝʣʠʯʠʥʘ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʧʠʢʘ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴʩʷ 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʝ ʙʫʜʝʪ ʦʙʥʘʨʫʞʝʥ ʥʦʚʳʡ ʧʠʢ. ɼʠʘʧʘʟʦʥ (0é1000). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1. 

çʈʝʞʠʤ ʩʙʨʦʩʘè ï ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ ʩʙʨʦʩʘ ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝ-

ʩʢʠʤ ʢʘʥʘʣʦʤ: 

- çʚʳʢʣʶʯʝʥè ï ʩʙʨʦʩ ʣʦʛʠʯʝʩʢʠʤ ʢʘʥʘʣʦʤ ʚʳʢʣʁʯʝʥ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ, ʝʩʣʠ ʝʛʦ ʟʥʘʯʝʥʠʝ 

ʚʳʰʝ 0, ʩʙʨʦʩʠʪ ʟʥʘʯʝʥʠʝ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʧʠʢʘ. 

çʀʩʪʦʯʥʠʢ ʩʙʨʦʩʘè ï ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʳʙʨʘʥ ʠʩ-

ʪʦʯʥʠʢ ʩʙʨʦʩʘ. 

2.17.2.7 ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè 

ɹʣʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʢʥʦʧʢʠ: 

çʌʦʨʤʘʪè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʇʘʨʘʤʝʪʨ 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʮʠʬʨʦʚʦʡè ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʦʙʨʘʞʝʥʠʶ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ ʚ ʚʠʜʝ ʯʠʩʣʘ (ʟʥʘʯʝʥʠʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ); 

- çʜʠʩʢʨʝʪʥʳʡè ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʦʙʨʘʞʝʥʠʶ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ ʚ ʚʠʜʝ ʩʦʩʪʦʷʥʠʡ: çʥʠʟ-

ʢʦʝè (ç0è) ʠʣʠ çʚʳʩʦʢʦʝè (ç1è); 

- çʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡè;  

ʈʝʘʣʴʥʦʝ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʆʪʦʙʨʘʞʘʝʤʦʝ ʟʥʘʯʝʥʠʝ 

ʚʨʝʤʷ 

ʟʥʘʯʝʥʠʝ 

ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ 

ʚʨʝʤʷ ʫʜʝʨʞʘʥʠʷ 

ʟʥʘʯʝʥʠʝ 

ʟʥʘʯʝʥʠʝ 
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- çʚʨʝʤʷè ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʦʙʨʘʞʝʥʠʶ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ ʚ ʚʠʜʝ çʏʏ:ʄʄ:CCè, ʠʟ ʨʘʩʯʝʪʘ 

ʧʝʨʝʚʦʜʘ ʮʠʬʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ʚ ʩʝʢʫʥʜʳ ʩ ʥʘʯʘʣʘ ʨʘʩʯʝʪʘ; 

- çʪʝʢʩʪè ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʦʙʨʘʞʝʥʠʶ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʠʟ ʥʘʙʦʨʘ ʪʝʢʩʪʦ-

ʚʦʛʦ ʵʣʝʤʝʥʪʘ. 

çʂʦʣ-ʚʦ ʟʥʘʢʦʚ ʧʦʩʣʝ ʟʘʧʷʪʦʡè ï ʧʘʨʘʤʝʪʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ ʠ ʟʘ-

ʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ ʧʦʩʣʝ ʟʘʧʷʪʦʡ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʚʳʭʦʜʥʦʤ ʟʥʘʯʝʥʠʠ. ʇʦʣʴ-

ʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ: ç0è (ʙʝʟ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ), ç0.0è, ç0.00è, ç0.000è, 

ç0.0000è, ç0.00000è, ç0.000000è (ʜʦ 6 ʟʥʘʢʦʚ ʧʦʩʣʝ ʟʘʧʷʪʦʡ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ï 

ç0.0000è. 

çʊʝʢʩʪ ʚʳʢʣ.è ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʟʥʘʯʝʥʠʠ ʣʦʛʠʯʝ-

ʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʌʦʨʤʘʪ = ʜʠʩʢʨʝʪʥʳʡè ʠ ʧʨʠ ʚʭʦʜʥʦʤ ʟʥʘʯʝʥʠʠ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ ʥʫʣʶ 

(ʧʦ ʫʤʦʣʯʘʥʠʶ çOFFè). 

çʊʝʢʩʪ ʚʢʣ.è ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʟʥʘʯʝʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʌʦʨʤʘʪ = ʜʠʩʢʨʝʪʥʳʡè ʠ ʚʭʦʜʥʦʤ ʟʥʘʯʝʥʠʠ ʙʦʣʴʰʝ ʥʫʣʷ (ʧʦ ʫʤʦʣʯʘʥʠʶ 

çONè). 

çʐʢʘʣʘ ʤʠʥ.è ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ, ʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʥʘ ɻʢʨʘʥʝ ʜʣʷ ʛʨʘʬʠʢʘ, ʛʠʩʪʦʛʨʘʤʤʳ, ʩʪʨʝʣʦʯʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. ɼʠʘʧʘʟʦʥ (-1e+12é1e+12). ɿʥʘ-

ʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: -10. 

çʐʢʘʣʘ ʤʘʢʩ.è ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ, ʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʥʘ ɻʢʨʘʥʝ ʜʣʷ ʛʨʘʬʠʢʘ, ʛʠʩʪʦʛʨʘʤʤʳ, ʩʪʨʝʣʦʯʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. ɼʠʘʧʘʟʦʥ (-1e+12é1e+12). ɿʥʘ-

ʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 10. 

ʂʥʦʧʢʘ çʅʘʩʪʨʦʡʢʘ ʪʝʢʩʪʦʚè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ çʅʘʩʪʨʦʡʢʘ ʪʝʢʩʪʦʚè. ʆʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʟʥʘʯʝʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʌʦʨʤʘʪ = ʪʝʢʩʪè. 

ʄʝʥʶ çʅʘʩʪʨʦʡʢʘ ʪʝʢʩʪʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʠʩʢʘ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʪʦʙʨʘʞʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʌʦʨʤʘʪ = ʪʝʢʩʪè. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʂʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʪʝʢʩʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘ-

ʞʝʥʠʷ. ʊʝʢʩʪʦʚʳʡ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʘʨʳ ʧʘʨʘʤʝʪʨʦʚ çɿʥʘʯʝʥʠʝ Nè ʠ 

çʊʝʢʩʪ Nè, ʛʜʝ N ï ʥʦʤʝʨ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ. ɼʠʘʧʘʟʦʥ (3é10). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘ-

ʥʠʶ: 3; 

- çɿʥʘʯʝʥʠʝ Nè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʝʢʩʪʫ çʊʝʢʩʪ Nè ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝ-

ʩʢʦʛʦ ʢʘʥʘʣʘ, ʛʜʝ N ï ʥʦʤʝʨ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ; 

- çʊʝʢʩʪ Nè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ çɿʥʘʯʝʥʠʝ Nè 

ʪʝʢʩʪ, ʛʜʝ N ï ʥʦʤʝʨ ʪʝʢʩʪʦʚʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʂʥʦʧʢʘ çɺʳʜʝʣʝʥʠʝ ʢʘʥʘʣʘè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ çɺʳʜʝʣʝʥʠʝ ʢʘʥʘʣʘè. 

ʄʝʥʶ çɺʳʜʝʣʝʥʠʝ ʢʘʥʘʣʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʬʦʥʘ ʠ ʝʛʦ ʨʝʞʠʤʘ. ʇʦʣʴ-

ʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʜʦ ʧʷʪʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʳʜʝʣʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʞʥʦʩʪʠ 

ʩʦʙʳʪʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴ ʚʳʜʝʣʝʥʠʝ ʵʪʦʛʦ ʢʘʥʘʣʘ. ʄʝʥʶ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ:  

- çʈʝʞʠʤè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʧʦʩʦʙʘ ʦʪʦʙʨʘʞʝʥʠʷ: çʚʳʢʣʶʯʝʥè (ʟʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ), çʧʦʩʪʦʷʥʥʳʡè, çʤʠʛʘʥʠʝè. 

- çʇʝʨʠʦʜè ï ʧʦʷʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʫʩʪʘʥʦʚʣʝʥ ʨʝʞʠʤ çʤʠʛʘʥʠʝè, ʠ ʟʘʜʘʸʪ ʧʝʨʠʦʜ ʤʠʛʘʥʠʷ. 

- çʋʜʝʨʞʘʥʠʝè ï ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʳʙʨʘʥʥʳʡ ʚʘʨʠʘʥʪ ʚʳʜʝʣʝʥʠʷ 

ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴʩʷ, ʜʘʞʝ ʝʩʣʠ ʩʠʛʥʘʣ ʦʪ ʠʩʪʦʯʥʠʢʘ ʚʳʜʝʣʝʥʠʷ ʠʩʯʝʟʥʝʪ. 

- çʀʩʪʦʯʥʠʢè ï ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘ-

ʥʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʟʘʧʫʩʢʘ ʚʳʜʝʣʝʥʠʷ ʢʘʥʘʣʘ. ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ-ʠʩʪʦʯ-

ʥʠʢʘ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ ʥʫʣʶ ï ʚʳʜʝʣʝʥʠʝ ʥʝʘʢʪʠʚʥʦ, ʘ ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝ ʥʫʣʷ ï ʘʢʪʠʚʥʦ. 
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- çʇʨʠ ʦʰʠʙʢʝè ï ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʙʫʜʝʪ ʣʠ 

ʚʳʙʨʘʥʥʳʡ ʚʘʨʠʘʥʪ ʚʳʜʝʣʝʥʠʷ ʘʢʪʠʚʥʳʤ, ʢʦʛʜʘ ʢʘʥʘʣ-ʠʩʪʦʯʥʠʢ ʚʦʟʚʨʘʱʘʝʪ ʦʰʠʙʢʫ: 

- çʙʝʟ ʚʳʜʝʣʝʥʠʷè ï ʚʳʙʨʘʥʥʳʡ ʚʘʨʠʘʥʪ ʚʳʜʝʣʝʥʠʷ ʥʝ ʙʫʜʝʪ ʘʢʪʠʚʥʳʤ ʧʨʠ ʩʦʩʪʦʷʥʠʠ 

ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ çʆʰʠʙʢʘè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʩ ʚʳʜʝʣʝʥʠʝʤè ï ʚʳʙʨʘʥʥʳʡ ʚʘʨʠʘʥʪ ʚʳʜʝʣʝʥʠʷ ʙʫʜʝʪ ʘʢʪʠʚʥʳʤ ʧʨʠ ʩʦʩʪʦʷʥʠʠ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ çʆʰʠʙʢʘè. 

- çʉʪʠʣʴè ï ʚʳʙʦʨ ʮʚʝʪʦʚ ʰʨʠʬʪʘ ʠ ʬʦʥʘ ʚʳʜʝʣʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ ʩʪʨʝʣʢʠ, ʨʘʟʤʝʱʝʥʥʳʝ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ 

ʚʘʨʠʘʥʪ ʚʳʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʥ ʭʦʯʝʪ ʥʘʩʪʨʦʠʪʴ. ʉʨʝʜʥʷʷ ʢʥʦʧʢʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʷ-

ʤʦʡ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʟ ʩʧʠʩʢʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʚʦʟʤʦʞʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʨʝʞʠʤʘʭ (ʚʧʣʦʪʴ ʜʦ ʨʝʞʠʤʘ ç4 ʟʥʘʢʘ ʧʦʩʣʝ ʟʘʧʷʪʦʡè), ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʨʝʘʣʴ-

ʥʫʶ ʟʘʷʚʣʝʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʈʄʊ 79 ʜʘʪʯʠʢʘ ʠ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʢʘʥʘʣʘ ʚ ʮʝʣʦʤ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʝʨʘʨʭʠʶ ʚʳʜʝʣʝʥʠʷ. ɽʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʜʫʪʩʷ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʨʝʞʠʤʦʚ ʚʳʜʝʣʝʥʠʷ, ʦʪʦʙʨʘʞʘʪʴʩʷ ʙʫʜʝʪ ʚʘʨʠʘʥʪ ʩ ʥʘʠʤʝʥʴ-

ʰʠʤ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ. 

ʐʢʘʣʘ ʚʨʝʤʝʥʠ ̫ ʚʣʷʝʪʩʷ ʦʙʱʝʡ ʜʣʷ ʚʩʝʡ ʛʨʫʧʧʳ ʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʘ ʚ ʤʝʥʶ çɻʨʫʧʧʳè 

(ʩʤ. ʧ. 2.18. çɻʨʫʧʧʳè). 

2.17.2.8 ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè 

ɹʣʦʢ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʨʦʚʥʷʤʠ ʠ ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʣʶʙʦʤʫ ʣʦʛʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ ʜʦ 8 ʜʨʫʛʠʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʨʦʣʴ ʫʩʪʘʚʢʠ. ʉʦʜʝʨʞʠʪ ʢʥʦʧʢʠ: 

- çɺʳʙʦʨ ʫʩʪʘʚʦʢè (ʦʧʠʩʘʥʠʝ ʩʤ. ʥʠʞʝ); 

- çʂʦʧʠʨʦʚʘʪʴ ʢʘʥʘʣè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʩ ʚʳʙʦʨʦʤ ʢʘʥʘʣʦʚ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʢʫ-

ʱʝʛʦ ʢʘʥʘʣʘ (ʧʘʨʘʤʝʪʨʳ ʫʩʪʘʚʦʢ ʩʦʭʨʘʥʝʥʳ ʥʝ ʙʫʜʫʪ). 

ʋʧʨʘʚʣʝʥʠʝ ʩʧʠʩʢʦʤ ʫʩʪʘʚʦʢ ʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʤʝʥʶ çɺʳʙʦʨ ʫʩʪʘʚʦʢè. ʄʝʥʶ 

ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ ʠ ʧʘʨʘʤʝʪʨʳ: 

ʂʥʦʧʢʘ ç+è ʜʦʙʘʚʣʷʝʪ ʥʦʚʫʶ ʫʩʪʘʚʢʫ. 

ʂʥʦʧʢʘ ç-è ʫʜʘʣʷʝʪ ʚʳʙʨʘʥʥʫʶ ʫʩʪʘʚʢʫ. 

çʂʘʥʘʣè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝ-

ʥʠʷ ʫʩʪʘʚʢʠ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ). ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʙʫʜʝʪ 

ʧʨʦʠʟʚʝʜʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚʳʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ: ʧʘʨʘʤʝʪʨʫ çʅʘʟʚʘʥʠʝè ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝ-

ʥʠʝ ç<ʅʘʟʚʘʥʠʝ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ>:ʋ<ʅʦʤʝʨ ʫʩʪʘʚʢʠ>, ʧʘʨʘʤʝʪʨʫ çʈʝʞʠʤè ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʟʥʘ-

ʯʝʥʠʝ çʋʩʪʘʚʢʘè, ʧʘʨʘʤʝʪʨʫ çʀʩʪʦʯʥʠʢè ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ ç<ʆʧʦʨʥʳʡ ʢʘʥʘʣ>è, ʧʘʨʘ-

ʤʝʪʨʫ çʌʦʨʤʘʪè ʙʫʜʝʪ ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ çʜʠʩʢʨʝʪʥʳʡè. ʇʦʩʣʝ ʚʳʙʦʨʘ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ 

ʢʘʯʝʩʪʚʝ ʫʩʪʘʚʢʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ çʅʘʟʚʘʥʠʝè, çʈʝʞʠʤè ʠ çʀʩʪʦʯʥʠʢè ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʢʦʧʠʨʦʚʘʥʠʝ ʚ ʜʘʥʥʳʡ ʢʘʥʘʣ ʟʘʧʨʝʱʘʝʪʩʷ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʩʧʠʩʢʘ çɺʳʜʝʣʝʥʠʝ ʢʘʥʘʣʘè ʜʣʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ. 

çɿʥʘʯʠʤʦʩʪʴè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʫʩʪʘʚʢʠ ʠ ʟʘʜʘʝʪ ʮʚʝʪ ʤʘʨʢʝʨʘ ʫʩʪʘʚʢʠ ʚ ʛʨʘ-

ʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: 

-  çʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʘʷè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʝʪʣʦ ʢʨʘʩʥʦʤʫ ʮʚʝʪʫ ʜʣʷ ʨʝʞʠʤʘ ʫʩʪʘʚʢʠ çʚʳʰʝ 

ʫʩʪʘʚʢʠè ʠ ʩʚʝʪʣʦ ʩʠʥʝʤʫ ʮʚʝʪʫ ʜʣʷ ʨʝʞʠʤʘ ʫʩʪʘʚʢʠ çʥʠʞʝ ʫʩʪʘʚʢʠè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ); 

- çʘʚʘʨʠʡʥʘʷè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʘʩʥʦʤʫ ʮʚʝʪʫ ʜʣʷ ʨʝʞʠʤʘ ʫʩʪʘʚʢʠ çʚʳʰʝ ʫʩʪʘʚʢʠè ʠ ʩʠ-

ʥʝʤʫ ʮʚʝʪʫ ʜʣʷ ʨʝʞʠʤʘ ʫʩʪʘʚʢʠ çʥʠʞʝ ʫʩʪʘʚʢʠè.  
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ʇʘʨʘʤʝʪʨʳ çʈʝʞʠʤ ʫʩʪʘʚʢʠè, çʇʨʠ ʦʰʠʙʢʝè ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʙʦʨʘ ʢʘʥʘʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʫʩʪʘʚʢʠ, ʠʭ ʬʫʥʢʮʠʦʥʘʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʠʤʝʥ-

ʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʠʟ ʦʧʠʩʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʋʩʪʘʚʢʘè (ʩʤ. ʧ. 2.17.14). 

çʈʝʞʠʤ ʫʩʪʘʚʢʠè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʪʠʧ ʫʩʪʘʚʢʠ, ʤʦʞʝʪ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥè ï ʫʩʪʘʚʢʘ ʚ ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʳʰʝ ʫʩʪʘʚʢʠè ï ʫʩʪʘʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ ʚʳʰʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʫʩʪʘʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟ-

ʢʦʛʦ ʫʨʦʚʥʷ; 

- çʥʠʞʝ ʫʩʪʘʚʢʠè ï ʫʩʪʘʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ ʥʠʞʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʫʩʪʘʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟ-

ʢʦʛʦ ʫʨʦʚʥʷ (ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ); 

- çʚ ʜʠʘʧʘʟʦʥʝè ï ʫʩʪʘʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʫʩʪʘʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʥʝ ʜʠʘʧʘʟʦʥʘè ï ʫʩʪʘʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʠʘʧʘʟʦʥʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʫʩʪʘʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟ-

ʢʦʛʦ ʫʨʦʚʥʷ (ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ); 

çʇʨʠ ʦʰʠʙʢʝè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʨʝʘʢʮʠʠ ʢʘʥʘʣʘ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʩʠʛ-

ʥʘʣʘ çʆʰʠʙʢʘè (ʢʦʛʜʘ ʦʧʦʨʥʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʦʰʠʙʢʠ). ʇʨʝʜʫʩʤʦʪ-

ʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ: 

- çʙʝʟ ʠʟʤʝʥʝʥʠʡè ï ʨʝʞʠʤ çʆʰʠʙʢʘè ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ); 

- çʚʳʢʣʶʯʝʥʠʝè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʫʩʪʘʚʢʘ ʥʝʤʝʜ-

ʣʝʥʥʦ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʢʣʶʯʝʥʠʝè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʫʩʪʘʚʢʘ ʥʝʤʝʜ-

ʣʝʥʥʦ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- çʟʘʜʝʨʞʢʘ ʚʳʢʣʶʯʝʥʠʷè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʫʩʪʘʚʢʘ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘ-

ʨʘʤʝʪʨʦʤ çɿʘʜʝʨʞʢʘ ʚʳʢʣʶʯʝʥʠʷè; 

- çʟʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʫʩʪʘʚʢʘ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘ-

ʨʘʤʝʪʨʦʤ çɿʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷè. 

çʈʝʞʠʤè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʫʨʦʚʥʷ ʫʩʪʘʚʢʠ: 

- çʢʘʥʘʣè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʩʪʘʚʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ (ʚ ʛʨʘʬʠ-

ʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʤʘʨʢʝʨʳ ʟʥʘʯʝʥʠʡ ʫʩʪʘʚʢʠ ʙʫʜʝʪ ʠʟʤʝʥʷʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝʢʣʶ-

ʯʝʥʠʠ ʵʢʨʘʥʦʚ). 

- çʟʥʘʯʝʥʠʝè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʩʪʘʚʢʘ ï ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

çʋʩʪʘʚʢʘè ï ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʘ (ʜʣʷ ʨʝʞʠʤʘ çɿʥʘʯʝʥʠʝè), ʠʣʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʬʘʢʪʠʯʝ-

ʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʨʦʛʦʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʚʢʠ (ʜʣʷ ʨʝʞʠʤʘ çʂʘʥʘʣè) 

ʜʣʷ ʨʝʞʠʤʦʚ: 

- çʚʳʰʝ ʫʩʪʘʚʢʠè ï ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʚʳʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ, ʫʩʪʘʚʢʘ ʧʝʨʝ-

ʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- çʥʠʞʝ ʫʩʪʘʚʢʠè ï ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʥʠʞʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ, ʫʩʪʘʚʢʘ ʧʝʨʝʭʦ-

ʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ɼʠʘʧʘʟʦʥ: (-1,7 e+308é+1,7 e+308). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0.  
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çʅʠʞʥʷʷ ʫʩʪʘʚʢʘè ʠ çɺʝʨʭʥʷʷ ʫʩʪʘʚʢʘè ï ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʜʠʘʧʘʟʦʥ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʘ (ʜʣʷ ʨʝʞʠʤʘ çɿʥʘʯʝʥʠʝè), ʠʣʠ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʚʳʙʨʘʪʴ 

ʣʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ, ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʳ-

ʭʦʜʘ (ʜʣʷ ʨʝʞʠʤʘ çʂʘʥʘʣè) ʜʣʷ ʨʝʞʠʤʦʚ: 

- çʚ ʜʠʘʧʘʟʦʥʝè ï ʝʩʣʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, 

ʢʘʥʘʣ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʥʝ ʜʠʘʧʘʟʦʥʘè ï ʝʩʣʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʫʢʘʟʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʢʘʥʘʣ 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

çɻʠʩʪʝʨʝʟʠʩè ï ʚʝʣʠʯʠʥʘ ʟʦʥʳ ʚʦʟʚʨʘʪʘ ʧʦ ʩʨʘʙʘʪʳʚʘʥʠʶ ʨʝʣʝ. 

çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè ï çʩʠʤʤʝʪʨʠʯʥʳʡè ʠ çʥʝʩʠʤʤʝʪʨʠʯʥʳʡè.  

ʅʠʞʝ ʦʧʠʩʘʥʘ ʣʦʛʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʘʩʪʨʦʝʢ: 

- ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʚʳʰʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʩʠʤʤʝʪʨʠʯ-

ʥʳʡè. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè + çɻʠʩʪʝʨʝʟʠʩè. ɸ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʚʳ-

ʢʣʶʯʝʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè - çɻʠʩʪʝʨʝʟʠʩè. 

- ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʚʳʰʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʥʝʩʠʤʤʝʪʨʠʯ-

ʥʳʡè. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè, ʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʚʳʢʣʶʯʝʥʠʝ ʫʩʪʘʚʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè - çɻʠʩʪʝʨʝʟʠʩè. 

- ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʥʠʞʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʩʠʤʤʝʪʨʠʯ-

ʥʳʡè. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè - çɻʠʩʪʝʨʝʟʠʩè. ɸ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ 

ʚʳʢʣʶʯʝʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè + çɻʠʩʪʝʨʝʟʠʩè. 

- ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʥʠʞʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʥʝʩʠʤʤʝʪʨʠʯ-

ʥʳʡè. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʚʳʢʣʶʯʝʥʠʝ 

ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè + çɻʠʩʪʝʨʝʟʠʩè. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɿʘʜʝʨʞʢʠè ï ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʟʘʜʝʨʞʝʢ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʚʢʠ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦ-

ʷʥʠʷ ʫʩʪʘʚʢʠ. ɹʣʦʢ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: 

- çɺʢʣʶʯʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʩ ʤʦ-

ʤʝʥʪʘ ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʜʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʚʢʠ ʦʪ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʢ ʚʳʩʦʢʦʤʫ. ɼʠʘʧʘʟʦʥ: (0 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

- çɺʳʢʣʶʯʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʩ ʤʦ-

ʤʝʥʪʘ ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʜʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʚʢʠ ʦʪ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʢ ʥʠʟʢʦʤʫ. ɼʠʘʧʘʟʦʥ: (0 cé3 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

- çɺʢʣ. ʤʠʥ.è ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʫʩʪʘʚʢʠ 

(ʝʩʣʠ ʫʩʪʘʚʢʘ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʙʫʜʝʪ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ). ɼʠʘʧʘʟʦʥ: (0 cé23 ʯ 59 ʤʠʥ 

59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

- çɺʳʢʣ. ʤʠʥ.è ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ (ʝʩʣʠ 

ʫʩʪʘʚʢʘ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʙʫʜʝʪ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ). ɼʠʘʧʘʟʦʥ: (0 cé23 ʯ 59 ʤʠʥ 

59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 
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ʉʧʠʩʦʢ çɺʳʜʝʣʝʥʠʝ ʢʘʥʘʣʘè ʜʣʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʧʨʠ ʠʟ-

ʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ çʂʘʥʘʣè ʠʣʠ çɿʥʘʯʠʤʦʩʪʴè. ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚʳʜʝʣʝʥʠʷ 

ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʫʩʪʘʚʦʢ. ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʚʢʦʡ ʚʳʙʠʨʘʝʪʩʷ çʀʩʪʦʯʥʠʢè = ç<ʂʘʥʘʣ ʫʩʪʘʚʢʠ>è, ʩʪʠʣʴ ʯʠʩʝʣ = ʯʝʨʥʳʡ, 

ʮʚʝʪ ʬʦʥʘ = ʦʨʘʥʞʝʚʳʡ ʜʣʷ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʫʩʪʘʚʢʠ ʠ ʢʨʘʩʥʳʡ ʜʣʷ ʘʚʘʨʠʡʥʦʡ.  

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʫʩʪʘʚʦʢ ʦʥʠ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʵʢʨʘʥʝ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʦʪʦʙʨʘʞʝʥʠʝʤ 

ʟʥʘʯʝʥʠʡ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʪʘʙʣʠʮ, ʛʠʩʪʦʛʨʘʤʤ ʠ ʤʥʝʤʦʩʭʝʤ. 

 

ɺɸɾʅʆ: ʥʘ ʵʢʨʘʥʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʪʦʣʴʢʦ ʫʩʪʘʚʢʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ çʈʝ-

ʞʠʤ ʫʩʪʘʚʢʠè ʨʘʚʥʳʤ çʚʳʰʝ ʫʩʪʘʚʢʠè ʠʣʠ çʥʠʞʝ ʫʩʪʘʚʢʠè! 

ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʫʩʪʘʚʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘ-

ʥʘʣʘ (ʧʨʠ ʟʘʜʘʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ) ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʥʝ ʙʫʜʝʪ! ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʦʙʥʦʚʣʝʥʠʝ ʵʢʨʘʥʥʳʭ 

ʬʦʨʤ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʚʠʜʘ ʠʣʠ ʛʨʫʧʧʳ. 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʘʨʭʠʚʘ ʯʝʨʝʟ ʤʝʥʶ ʈʄʊ 79 ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʘʚʦʢ ʚ ʪʘʙʣʠʯʥʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʠ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʝ ʙʫʜʝʪ! ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʩʦʩʪʦʷʥʠʡ ʫʩʪʘʚʦʢ ʚ ʘʨʭʠʚʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚʳʚʦʜʠʪʴ ʛʨʫʧʧʫ ʩ ʢʘʥʘʣʘʤʠ ʫʩʪʘʚʦʢ. 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʘʨʭʠʚʘ ʯʝʨʝʟ ʤʝʥʶ ʈʄʊ 79 ʚ ʧʦʣʝ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʝʢʫʱʠʝ ʫʨʦʚʥʠ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʫʩʪʘʚʦʢ, ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʝʡ ʫʩʪʘʚʦʢ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ! 
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2.17.3 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè 

      ɺʳʢʣʶʯʝʥ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

 

ʕʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʈʄʊ 79 ʚʭʦʜʥʳʭ ʤʦʜʫʣʝʡ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʠ/ʠʣʠ ʦʙʨʘʙʦʪʘʥʳ ʚ ʣʶʙʳʭ ʜʨʫʛʠʭ 

ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ (ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʭ ʨʝʣʝ) ʠʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʘʤʠ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʨʝʞʠʤʝ çʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè ï ʟʘʜʘʥ ʨʝʞʠʤ çʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʜʣʷ ʚʩʪʨʦʝʥʥʳʭ ʤʦʜʫʣʝʡ ʟʘʜʘʸʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʏʪʦʙʳ ʠʟʤʝ-

ʥʠʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠ.̫ 

çʀʩʪʦʯʥʠʢè ï ʚ ʵʪʦʤ ʧʘʨʘʤʝʪʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʠʟ ʩʧʠʩʢʘ ʜʦ-

ʩʪʫʧʥʳʭ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦʜʦʚ (ʩʤ. ʦʧʠʩʘʥʠʝ ʥʠʞʝ). 

ʂʥʦʧʢʘ çʅʘʩʪʨʦʡʢʘ ʠʩʪʦʯʥʠʢʘè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʩʪʨʦʝʥ-

ʥʦʛʦ ʚʭʦʜʘ, ʚʳʙʨʘʥʥʦʛʦ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ çʀʩʪʦʯʥʠʢè (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï 

ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè) 

ʇʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè ʚ ʨʝʞʠʤʝ çʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʀʩʪʦʯʥʠʢè ʧʦʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ. 

ɺʳʙʨʘʥʥʳʡ ʚʘʨʠʘʥʪ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ.  
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ɺ ʈʄʊ 79 ʧʨʝʜʫʩʤʦʪʨʝʥʦ 2 ʩʧʦʩʦʙʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʩʪʨʦʝʥʥʳʭ ʚʭʦʜʦʚ: 

- ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʅʘʩʪʨʦʡʢʘ ʠʩʪʦʯʥʠʢʘè ʚ ʤʝʥʶ çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè; 

- ʩ ʧʦʤʦʱʴʶ ʤʝʥʶ çɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè. 

ʀʩʪʦʯʥʠʢʦʤ ʚ ʨʝʞʠʤʝ çʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜè ʤʦʛʫʪ ʙʳʪʴ (ʚ ʪʦʤ ʞʝ ʧʦʨʷʜʢʝ, ʢʘʢ ʠ ʚ ʩʧʠʩʢʝ 

ʫʩʪʨʦʡʩʪʚ ī ʩʤ. ʨʠʩʫʥʦʢ 2.55): 

ʘ) ʚʭʦʜʥʳʝ ʤʦʜʫʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʦʪʳ. ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʭʦʜ-

ʥʳʭ ʤʦʜʫʣʝʡ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 2.16.1; 

ʙ) ʚʩʪʨʦʝʥʥʡr ʜʠʩʢʨʝʪʥʳʡ ʚʭʦʜ, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ çʂʘʥʘʣ ʜʠʩʢ. ɺʭ. I:1è. 

ɺʩʪʨʦʝʥʥʳʡ ʜʠʩʢʨʝʪʥʳʡ ʚʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ 

ʧʨʦʮʝʩʩʘ. ʆʧʠʩʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʤ. ʚ ʧ. 2.16.1.5. 
 

 

ʈʠʩʫʥʦʢ 2.55 ï ʇʨʦʩʤʦʪʨ ʩʧʠʩʢʘ ʚʳʙʦʨʢʠ ʜʦʩʪʫʧʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʚʭʦʜʦʚ 

2.17.4 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè 

 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

 

ʕʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʜʘʥʥʳʝ ʠʟ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʥʳʭ ʤʦʜʫʣʝʡ, ʦʙʨʘʙʘʪʳ-

ʚʘʪʴ ʠʭ ʚ ʣʶʙʳʭ ʜʨʫʛʠʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ (ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ), 

ʦʥʠ ʤʦʛʫʪ ʪʘʢʞʝ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʨʫʛʠʤ ʚʳʭʦʜʦʤ. 
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ɺʠʜ ʵʢʨʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʨʝʞʠʤʝ çʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 2.56.  

 

ʈʠʩʫʥʦʢ 2.56 ï ɺʠʜ ʵʢʨʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʨʝʞʠʤʝ çʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè ̫ʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè ï ʟʘʜʘʥ ʨʝʞʠʤ çʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʜʣʷ ʚʩʪʨʦʝʥʥʳʭ ʤʦʜʫʣʝʡ ʟʘʜʘʸʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʏʪʦʙʳ ʠʟʤʝ-

ʥʠʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠ.̫ 

çʀʩʪʦʯʥʠʢè ï ʚ ʵʪʦʤ ʧʘʨʘʤʝʪʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʠʟ ʩʧʠʩʢʘ ʜʦ-

ʩʪʫʧʥʳʭ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚ (ʩʤ. ʦʧʠʩʘʥʠʝ ʥʠʞʝ). 

ʂʥʦʧʢʘ çʅʘʩʪʨʦʡʢʘ ʠʩʪʦʯʥʠʢʘè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʩʪʨʦʝʥ-

ʥʦʛʦ ʚʳʭʦʜʘ, ʚʳʙʨʘʥʥʦʛʦ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ çʀʩʪʦʯʥʠʢè (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï 

ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ʇʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè ʚ ʨʝʞʠʤʝ çʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʀʩʪʦʯʥʠʢè ʧʦʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚ. 

ɺʳʙʨʘʥʥʳʡ ʚʘʨʠʘʥʪ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

ʀʩʪʦʯʥʠʢʦʤ ʜʣʷ ʨʝʞʠʤʘ çʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè ʤʦʞʝʪ ʙʳʪʴ: 

- ʢʘʥʘʣ ʦʜʥʦʛʦ ʠʟ ʚʳʭʦʜʥʳʭ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʦʪʳ (ʩʤ. ʨʠ-

ʩʫʥʦʢ 2.57). ʀʥʬʦʨʤʘʮʠʶ ʦ ʚʳʭʦʜʥʳʭ ʤʦʜʫʣʷʭ ʩʤ. ʧ. 2.16.2 çɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳè; 

- ʚʩʪʨʦʝʥʥʳʡ ʜʠʥʘʤʠʢ, ʠʤʝʥʫʝʤʳʡ çɿʚʫʢ. ʩʠʛʥʘʣ I:1è ï ʧʦʜʨʦʙʥʝʝ ʦ ʟʚʫʢʦʚʦʤ ʚʳʭʦʜʝ ʩʤ. 

ʧ. 2.16.2 çɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳè. 
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ʈʠʩʫʥʦʢ 2.57 ï ʇʨʠʤʝʨʥʳʡ ʧʝʨʝʯʝʥʴ ʜʦʩʪʫʧʥʳʭ ʚʩʪʨʦʝʥʥʳʭ ʚʳʭʦʜʦʚ 

2.17.5 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çModbusè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

 

ʈʝʞʠʤ çModbusè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʩʪʨʦʠʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʜʣʷ: 

- ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ ʠʟ ʈʄʊ 79 SLAVE ʧʦ RS-485 Modbus RTU (ʈʄʊ 79 ï ʚ ʨʝʞʠʤʝ 

MASTER); 

- ʯʪʝʥʠʷ/ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʠʟ/ʚ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʈʄʊ 79 ʧʦ RS-485 Modbus RTU (ʈʄʊ 79 ï 

ʚ ʨʝʞʠʤʝ SLAVE) ʠʣʠ ʯʝʨʝʟ Ethernet ʧʦʨʪ (Modbus TCP/IP, ʈʄʊ 79 ï ʚ ʨʝʞʠʤʝ SLAVE). 

ɼʘʥʥʳʝ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʚ ʨʝʞʠʤʝ çModbusè, ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʥʘ 

ʵʢʨʘʥʝ, ʦʙʨʘʙʦʪʘʥʳ ʜʨʫʛʠʤʠ ʣʦʛʠʯʝʩʢʠʤʠ ʢʘʥʘʣʘʤʠ (ʧʨʠʤʝʨ ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʠʣʠ ʚʠʨ-

ʪʫʘʣʴʥʦʝ ʨʝʣʝ) ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʦʤ. 
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ʇʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çModbusè ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.58. 

 

 

ʈʠʩʫʥʦʢ 2.58 ï ʇʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çModbusè 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çModbusè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: Modbusè ï ʟʘʜʘʥ ʨʝʞʠʤ çModbusè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çSlave ʧʨʠʙʦʨè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʘʨʘʤʝʪʨʝ çʇʦʨʪè 

ʟʘʧʠʩʘʥʦ ʟʥʘʯʝʥʠʝ çModbus Masterè. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ 

ʚʝʜʦʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʟ ʩʧʠʩʢʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚ ʤʝʥʶ Modbus ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʥʠʤ. 

çɺʭʦʜ ʧʨʠʙʦʨʘè ï ʧʘʨʘʤʝʪʨ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʧʦʨʪʘ: 

- ʚ ʨʝʞʠʤʝ çModbus Masterè ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʨʝʛʠʩʪʨ ʯʪʝʥʠʷ ʚʝʜʦʤʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʠʟ ʩʧʠʩʢʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚ ʤʝʥʶ Modbus; 

- ʚ ʨʝʞʠʤʝ çModbus Slaveè ʨʷʜʦʤ ʩ ʧʫʥʢʪʦʤ çɺʭʦʜ ʧʨʠʙʦʨʘè ʫʢʘʟʘʥ ʥʦʤʝʨ ʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʥʘʣʘ ʠ ʥʦʤʝʨ ʨʝʛʠʩʪʨʘ, ʧʨʠʩʚʦʝʥʥʦʛʦ ʵʪʦʤʫ ʣʦʛʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʛʣʘʚʫ ʧ. 2.17.2 

çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 
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2.17.6 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

 

ʕʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʨʫʯʥʫʶ ʟʘʜʘʚʘʪʴ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʥʘ ʵʢʨʘʥʝ ʠ ʦʙʨʘʙʦʪʢʠ ʝʛʦ ʚ ʣʶʙʳʭ ʜʨʫʛʠʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ, ʪʘʢʞʝ ʵʪʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʦʤ ʠʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʩʯʸʪʘʭ ʜʨʫʛʠʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘ-

ʥʘʣʦʚ. 

ʇʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 

2.59. 

 

ʈʠʩʫʥʦʢ 2.59 ï ʄʝʥʶ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè 

ʇʘʨʘʤʝʪʨʳ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʨʝʞʠʤʝ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ɺʳʙʦʨ ʟʥʘʯʝʥʠʷè ï ʟʘʜʘʥ ʨʝʞʠʤ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʘʨʘʤʝʪʨ 

çʂʥʦʧʢʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ = ʚʳʢʣʶʯʝʥʘè. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ ʨʷʜʦʤ ʩ ʷʨʣʳʢʦʤ çɺʳʙʦʨ ʟʥʘ-

ʯʝʥʠʷè ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠ-

ʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 
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çʈʝʞʠʤ ʢʥʦʧʢʠè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʢʥʦʧʢʫ ʥʘ ʧʘʥʝʣʠ ʜʘʥʥʳʭ (ʩʤ. ʨʠʩʫ-

ʥʦʢ 2.60) ʠ ʠʤʝʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ: 

- çʚʢrʣʶʯʝʥʘè ï ʢʥʦʧʢʘ ʥʘ ʜʠʩʧʣʝʝ ʦʪʢʣʶʯʝʥʘ, ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ 

ʙʫʜʝʪ ʟʥʘʯʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚ ʧʘʨʘʤʝʪʨʝ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè; 

- çʚʢʣʶʯʝʥʘè ï ʢʥʦʧʢʘ ʘʢʪʠʚʥʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʙʫ-

ʜʝʪ ʟʥʘʯʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ, ʥʦ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʧʠʩʘʥʥʦʤʫ ʚ ʧʘʨʘʤʝʪʨ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè ʧʝʨʝʜ ʘʢʪʠʚʠʨʦʚʘʥʠʝʤ ʧʘ-

ʨʘʤʝʪʨʘ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.60 ï ʇʘʥʝʣʴ ʜʘʥʥʳʭ ʜʣʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè 

ɼʝʡʩʪʚʠʝ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ ʜʘʥʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʘ çʈʝʞʠʤè ʙʣʦʢʘ çʋʜʝʨʞʘʥʠʝ ʟʥʘ-

ʯʝʥʠʷè (ʦʧʠʩʘʥʠʝ ʙʣʦʢʘ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ʩʤ. ʚ ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè) ʠ ʦʪ ʧʘʨʘʤʝʪʨʘ çʌʦʨʤʘʪè ʙʣʦʢʘ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè (ʦʧʠʩʘʥʠʝ 

ʙʣʦʢʘ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ʩʤ. ʚ ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè): 

ʘ) ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʡ ʬʫʥʢʮʠʠ ʫʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷ: 

- ʜʣʷ ʬʦʨʤʘʪʘ çʮʠʬʨʦʚʦʡè ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ (ʩʤ. ʨʠ-

ʩʫʥʦʢ 2.20), ʵʪʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, 

- ʜʣʷ ʬʦʨʤʘʪʘ çʜʠʩʢʨʝʪʥʳʡè ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ ʚʳʟʦʚʝʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ 

(ç0è ʠ ç1è), ʥʘ ʜʠʩʧʣʝʝ ʚ ʧʘʥʝʣʠ ʜʘʥʥʳʭ ʪʝʢʩʪ ʠʟʤʝʥʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤʠ ʚ ʙʣʦʢʝ çʆʪʦʙʨʘʞʝʥʠʝè; 

ʙ) ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʨʝʞʠʤʝ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè: 

- ʜʣʷ ʬʦʨʤʘʪʘ çʮʠʬʨʦʚʦʡè ï ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʴ-

ʟʦʚʘʪʝʣʶ ʚʚʝʩʪʠ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʥʝ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʢʘʥʘʣʘ, 

ʘ ʙʫʜʝʪ ʟʥʘʯʝʥʠʝʤ, ʩʦʭʨʘʥʷʶʱʠʤʩʷ ʥʘ ʚʨʝʤʷ ʘʢʪʠʚʘʮʠʠ ʬʫʥʢʮʠʠ ʫʜʝʨʞʘʥʠʷ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ 

ʚ ʦʢʥʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʢʥʦʧʢʠ ʧʦʷʚʠʪʩʷ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ 

ʜʘʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʬʫʥʢʮʠʠ ʫʜʝʨʞʘʥʠʷ ʟʥʘʯʝʥʠʷ; 

- ʜʣʷ ʬʦʨʤʘʪʘ çʜʠʩʢʨʝʪʥʳʡè ï ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ ʥʝ ʧʝʨʝʢʣʶʯʘʝʪ ʩʦʩʪʦʷʥʠʷ (ç0è ʠ ç1è), 

ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ ʧʘʥʝʣʠ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʦʟʥʘʯʝʥʠʷʤʠ, ʟʘʜʘʥʥʳʤʠ ʚ ʧʘʨʘʤʝʪʨʘʭ: 

çʊʝʢʩʪ ɺʓʂʃ.è (ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ = ç0è) ʠ çʊʝʢʩʪ ɺʂʃ.è (ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ = ç1è) ʙʣʦʢʘ ʧʘʨʘʤʝʪ-

ʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè, ʥʦ ʢʘʞʜʦʝ ʥʦʚʦʝ ʥʘʞʘʪʠʝ ʩʦʭʨʘʥʷʝʪ ʩʦʩʪʦʷʥʠʝ ʢʥʦʧʢʠ ʚ ʙʫʬʝʨʝ ʠ ʫʩʪʘʥʦʚʠʪ 

ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʢʫʱʠʤ, ʢʦʛʜʘ ʬʫʥʢʮʠʷ ʫʜʝʨʞʘʥʠʷ ʟʥʘʯʝʥʠʷ 

ʚʥʦʚʴ ʙʫʜʝʪ ʚʳʢʣʶʯʝʥʘ.  

ʂʦʩʥʠʪʝʩʴ ʧʘʥʝʣʠ ʜʘʥʥʳʭ ʥʘ 2-3 ʩ ʜʣʷ ʚʭʦʜʘ ʚ 

ʤʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ 

ɿʦʥʘ ʢʥʦʧʢʠ 

ʂʦʩʥʠʪʝʩʴ ʢʥʦʧʢʠ ʥʘ 2-3 ʩ ʜʣʷ ʚʭʦʜʘ ʚ ʤʝʥʶ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ 

ʂʦʩʥʠʪʝʩʴ ʢʥʦʧʢʠ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ 

ʇʘʥʝʣʴ ʜʘʥʥʳʭ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ 
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çʈʝʞʠʤ ʩʠʛʥʘʣʘè ï ʧʘʨʘʤʝʪʨ ʚʠʜʝʥ ʥʘ ʵʢʨʘʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʘʨʘʤʝʪʨ çʌʦʨ-

ʤʘʪè ʙʣʦʢʘ çʆʪʦʙʨʘʞʝʥʠʝè ʦʧʨʝʜʝʣʝʥ, ʢʘʢ çʜʠʩʢʨʝʪʥʳʡè. ʇʘʨʘʤʝʪʨ ʠʤʝʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ: 

- çʙʠʩʪʘʙʠʣʴʥʳʡè ï ʢʘʞʜʦʝ ʥʘʞʘʪʠʝ ʠ ʦʪʧʫʩʢʘʥʠʝ ʢʥʦʧʢʠ ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦ-

ʩʪʦʷʥʠʷ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʤʦʥʦʩʪʘʙʠʣʴʥʳʡè ï ʢʘʞʜʦʝ ʥʘʞʘʪʠʝ ʠ ʦʪʧʫʩʢʘʥʠʝ ʢʥʦʧʢʠ ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ ʧʝʨʝʭʦʜ ʠʟ 

ʩʦʩʪʦʷʥʠʷ çɺʓʂʃ.è ʚ ʩʦʩʪʦʷʥʠʝ çɺʂʃ.è ʥʘ ʚʨʝʤʷ, ʨʘʚʥʦʝ 0,1 ʩ, ʘ ʧʦʩʣʝ ʵʪʦʛʦ ʢʘʥʘʣ 

ʩʥʦʚʘ ʙʫʜʝʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʝ çɺʓʂʃ.è. 

çɺʚʦʜ ʤʠʥ.è ï ʧʘʨʘʤʝʪʨ ʚʠʜʝʥ ʥʘ ʵʢʨʘʥʝ, ʢʦʛʜʘ ʧʘʨʘʤʝʪʨʘ çʌʦʨʤʘʪè ʙʣʦʢʘ çʆʪʦʙʨʘʞʝ-

ʥʠʝè ʦʧʨʝʜʝʣʝʥ ʢʘʢ çʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡè ʠʣʠ çʮʠʬʨʦʚʦʡè. ɿʘʜʘʸʪ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʜʣʷ 

ʚʚʦʜʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: -1e+6. 

çɺʚʦʜ ʤʘʢʩ.è ï ʧʘʨʘʤʝʪʨ ʚʠʜʝʥ ʥʘ ʵʢʨʘʥʝ, ʢʦʛʜʘ ʧʘʨʘʤʝʪʨʘ çʌʦʨʤʘʪè ʙʣʦʢʘ çʆʪʦʙʨʘʞʝ-

ʥʠʝè ʦʧʨʝʜʝʣʝʥ ʢʘʢ çʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡè ʠʣʠ çʮʠʬʨʦʚʦʡè. ɿʘʜʘʸʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʜʣʷ 

ʚʚʦʜʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1e+6. 

çɿʘʛʨʫʟʢʘ ʠʟ ʘʨʭʠʚʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʟʘʛʨʫʟʢʠ ʠʟ ʘʨʭʠʚʘ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 

ʧʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʧʨʠʙʦʨʘ (ʢʘʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʚ ʘʨʭʠʚʠʨʫʝʤʫʶ ʛʨʫʧʧʫ): 

- çʥʝ ʟʘʛʨʫʞʘʪʴè ï ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ; 

- çʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝè ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʛʨʫʟʢʘ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʘʨʭʠʚʘ. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

2.17.7 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʄʘʪʝʤʘʪʠʯʝʩʢʘ ̫ʬʫʥʢʮʠʷè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

 

ʕʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʧʨʝʜʝʣʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʜʣʷ ʦʪʦʙʨʘʞʝ-

ʥʠʷ ʥʘ ʵʢʨʘʥʝ, ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʣʶʙʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʥʘʩʪʨʦʡʢʠ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ.  
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ʈʄʊ 79 ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʡ ʫʚʝʣʠʯʠʚʘʝʪ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴ ʠ ʜʠʘʧʘʟʦʥ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʙʦʨʘ. ʅʘ ʨʠʩʫʥʢʝ 2.61 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʚʭʦʜʥʦʛʦ 

ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

 

  

ʈʠʩʫʥʦʢ 2.61 ï ʄʝʥʶ ʚʭʦʜʥʳʭ ʢʘʥʘʣʦʚ ï ʧʘʨʘʤʝʪʨʳ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʨʝʞʠʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ 

ʇʘʨʘʤʝʪʨʳ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ; 

çʈʝʞʠʤ: ʄʘʪ. ʬʫʥʢʮʠʷè ï ʟʘʜʘʥ ʨʝʞʠʤ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷè; 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ; 

çʌʫʥʢʮʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʠʟ 

ʩʧʠʩʢʘ (ʩʤ. ʦʧʠʩʘʥʠʝ ʥʠʞʝ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: çX + Yè. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ʇʘʨʘʤʝʪʨ çʌʫʥʢʮʠʷè ʚ ʨʝʞʠʤʝ çʄʘʪ. ʬʫʥʢʮʠʷè 

ʆʩʥʦʚʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʈʄʊ 79: ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, 

ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ. ʈʄʊ 79 ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ, ʦʧʝʨʘʮʠʠ ʩ ʤʘʩʩʠʚʘʤʠ, ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ, ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ ʨʷʜʦʤ ʩ ʷʨʣʳʢʦʤ çʌʫʥʢʮʠʷè ʩʣʝʜʫʝʪ ʚʦʡʪʠ ʚ ʤʝʥʶ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʬʫʥʢʮʠʡ. 
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ʕʪʦ ʤʝʥʶ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ (ɺʥʠʤʘʥʠʝ! ʅʝ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʚʩʝʭ ʬʫʥʢʮʠʡ!): 

çʌʫʥʢʮʠʷè ï ʜʦʩʪʫʧʝʥ ʜʣʷ ʚʩʝʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʥʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ ʨʷʜʦʤ ʩ ʵʪʠʤ 

ʷʨʣʳʢʦʤ ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ. 

çʊʠʧ ʠʩʪʦʯʥʠʢʘ Xè ï ʜʦʩʪʫʧʝʥ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɺʘʨʠʘʥʪʳ: 

- çʢʘʥʘʣè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ çXè ʙʫʜʝʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʚʳʙʨʘʥʥʳʡ ʠʟ ʩʧʠʩʢʘ 

ʚ ʧʘʨʘʤʝʪʨʝ çʀʩʪʦʯʥʠʢ Xè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʟʥʘʯʝʥʠʝè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ çXè ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʚʚʝʜʝʥʥʘʷ ʚ 

ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢ Xè. 

çʀʩʪʦʯʥʠʢ Xè ï ʜʦʩʪʫʧʝʥ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘ-

ʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ çʊʠʧ ʠʩʪʦʯʥʠʢʘ Xè. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ: 

- ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʠʟ ʩʧʠʩʢʘ (çʊʠʧ ʠʩʪʦʯʥʠʢʘ X = ʢʘʥʘʣè). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘ-

ʥʠʶ: ʂʘʥʘʣ 1; 

- ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ (çʊʠʧ ʠʩʪʦʯʥʠʢʘ X = ʟʥʘʯʝʥʠʝè). ɼʠʘʧʘʟʦʥ (-1e+12é1e+12). ɿʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ 0. 

çʆʰʠʙʢʠ Xè ï ʜʦʩʪʫʧʝʥ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʜʣʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʫ-

ʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

- çʚ ʨʝʟʫʣʴʪʘʪè ï ʩʪʘʪʫʩ ʦʰʠʙʢʠ ʚ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʚʳʩʪʘʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʪʫʩʘ 

ʪʝʢʫʱʝʛʦ ʢʘʥʘʣʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʧʨʦʧʫʩʢʘʪʴè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʥʘʣʳ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʪʘʪʫʩ ʦʰʠʙʢʠ ʠʣʠ 

ʚʳʭʦʜʘ ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʘ, ʠʛʥʦʨʠʨʫʶʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʚʳʙʨʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ. 

çʊʠʧ ʠʩʪʦʯʥʠʢʘ Yè ï ʜʦʩʪʫʧʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɺʘʨʠʘʥʪʳ: 

- çʢʘʥʘʣè - ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ çYè ʙʫʜʝʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʚʳʙʨʘʥʥʳʡ ʠʟ ʩʧʠʩʢʘ 

ʧʘʨʘʤʝʪʨʘ çʀʩʪʦʯʥʠʢ Yè; 

- çʟʥʘʯʝʥʠʝè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ çYè ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʚʚʝʜʝʥʥʘʷ ʚ 

ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢ Yè.  

çʀʩʪʦʯʥʠʢ Yè ï ʜʦʩʪʫʧʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ çʊʠʧ ʠʩʪʦʯʥʠʢʘ Yè ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ: 

- ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʠʟ ʩʧʠʩʢʘ (çʊʠʧ ʠʩʪʦʯʥʠʢʘ Y = ʢʘʥʘʣè). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘ-

ʥʠʶ: ʂʘʥʘʣ 1; 

- ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ (çʊʠʧ ʠʩʪʦʯʥʠʢʘ Y =ʟʥʘʯʝʥʠʝè). ɼʠʘʧʘʟʦʥ (-1e+12é1e+12). ɿʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ 0. 

çɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷè ï ʜʦʩʪʫʧʝʥ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɺʘʨʠ-

ʘʥʪʳ: 

- çʛʨʘʜʫʩʳè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʨʘʜʠʘʥʳè. 

ʊʘʙʣʠʮʘ 2.7 ï ʆʙʦʟʥʘʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʆʙʦʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ 

X+Y ʉʫʤʤʘ ʟʥʘʯʝʥʠʡ ʀʩʪʦʯʥʠʢʘ 
X ʠ ʀʩʪʦʯʥʠʢʘ Y  

[1] + [2] ï ʩʫʤʤʘ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʘ 1 ʠ ʢʘ-
ʥʘʣʘ 2 

XïY ʈʘʟʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʀʩʪʦʯ-
ʥʠʢʘ X ʠ ʀʩʪʦʯʥʠʢʘ Y 

[1] ï [2] ï ʨʘʟʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʘ 1 ʠ 
ʢʘʥʘʣʘ 2 

X/Y ʆʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʀʩ-
ʪʦʯʥʠʢʘ X ʠ ʀʩʪʦʯʥʠʢʘ Y 

[1] / [2] ï ʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʘ 1 
ʠ ʢʘʥʘʣʘ 2 

X*Y ʇʨʦʠʟʚʝʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʀʩ-
ʪʦʯʥʠʢʘ X ʠ ʀʩʪʦʯʥʠʢʘ Y 

[1] * [2] ï ʧʨʦʠʟʚʝʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʘ-
ʥʘʣʘ 1 ʠ ʢʘʥʘʣʘ 2 

(X>0) ʀ (Y>0) ʃʦʛʠʯʝʩʢʦʝ ʀ [1] ʀ [2] - ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ ç1è, ʝʩʣʠ 
ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʦʚ 1 ʠ 2 ʙʦʣʴʰʝ ç0è 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.7 

ʆʙʦʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ 

(X>0) ʀʃʀ (Y>0) ʃʦʛʠʯʝʩʢʦʝ ʀʃʀ [1] ʀʃʀ [2] ï ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ ç1è, 
ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʦʚ 1 ʠ/ʠʣʠ 2 
ʙʦʣʴʰʝ ç0è 

(X>0) ʠʩʢʣ. ʀʃʀ (Y>0) ʀʩʢʣʶʯʘʶʱʝʝ ʀʃʀ [1] ʠʩʢʣ. ʀʃʀ [2] ï ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ ç1è, 
ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʙʦʣʴʰʝ 
ç0è, ʘ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ ï ʤʝʥʴʰʝ ʠʣʠ 
ʨʘʚʥʦ ç0è. ʂʦʛʜʘ ʟʥʘʯʝʥʠʷ ʜʚʫʭ ʢʘʥʘ-
ʣʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʴʰʝ ʥʫʣʷ ʠʣʠ 
ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʳ ç0è, ʨʝʟʫʣʴʪʘʪ ʨʘ-
ʚʝʥ ç0è 

ʉʫʤʤʘ X[i] ʉʫʤʤʘ ʟʥʘʯʝʥʠʡ ʚʳʙʨʘʥ-
ʥʳʭ ʢʘʥʘʣʦʚ 

ʉʫʤʤʘ [1,2,3,4] ï ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 
ʩʫʤʤʝ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʦʚ 1, 2, 3, 4 

ʉʨʝʜʥʝʝ X[i] ʉʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 
ʚʳʙʨʘʥʥʳʭ ʢʘʥʘʣʦʚ 

ʉʨʝʜʥʝʝ [1,2,3,4] ï ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 
ʩʨʝʜʥʝʤʫ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʡ 
ʢʘʥʘʣʦʚ 1, 2, 3, 4 

ʇʨʦʠʟʚʝʜ.X [i] ʇʨʦʠʟʚʝʜʝʥʠʝ ʟʥʘʯʝʥʠʡ 
ʚʳʙʨʘʥʥʳʭ ʢʘʥʘʣʦʚ 

ʇʨʦʠʟʚʝʜʝʥʠʝ [1,2,3,4]- ʨʝʟʫʣʴʪʘʪ ʨʘ-
ʚʝʥ ʧʨʦʠʟʚʝʜʝʥʠʶ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʦʚ 
1, 2, 3, 4 

ʄʠʥʠʤʫʤ X[i] ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʩʨʝʜʠ ʚʳʙʨʘʥʥʳʭ ʢʘʥʘʣʦʚ 

ʄʠʥʠʤʫʤ [1,2,3,4] ï ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 
ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʢʘʥʘʣʦʚ 1, 2, 
3, 4 

ʄʘʢʩʠʤʫʤ X[i] ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʩʨʝʜʠ ʚʳʙʨʘʥʥʳʭ ʢʘʥʘʣʦʚ 

ʄʘʢʩʠʤʫʤ [1,2,3,4] ï ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 
ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʢʘʥʘʣʦʚ 1, 
2, 3, 4 

ʃʶʙʦʡ X[i] > Y ʈʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 1, ʝʩʣʠ 
ʟʥʘʯʝʥʠʝ ʣʶʙʦʛʦ ʚʳʙʨʘʥ-
ʥʦʛʦ ʢʘʥʘʣʘ ʍ ʙʦʣʴʰʝ ʟʥʘ-
ʯʝʥʠʷ ʢʘʥʘʣʘ Y 

ʃʶʙʦʡ [1,2,3,4]>5 ï ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʣʶ-
ʙʦʛʦ ʠʟ ʢʘʥʘʣʦʚ 1, 2, 3 ʠʣʠ 4 ʙʦʣʴʰʝ 
ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ 5, ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ 
ʨʘʚʝʥ 1, ʠʥʘʯʝ 0 

ɺʩʝ X[i] > Y ʈʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 1, ʝʩʣʠ 
ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ 
ʢʘʥʘʣʦʚ ʍ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ 
ʢʘʥʘʣʘ Y 

ɺʩʝ [1,2,3,4]>5 ï ʝʩʣʠ ʟʥʘʯʝʥʠʷ ʚʩʝʭ 
ʢʘʥʘʣʦʚ 1, 2, 3, 4 ʙʦʣʴʰʝ, ʯʝʤ ʟʥʘʯʝ-
ʥʠʝ ʢʘʥʘʣʘ 5, ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 1, 
ʠʥʘʯʝ 0 

ʃʶʙʦʡ X[i] < Y ʈʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 1, ʝʩʣʠ 
ʟʥʘʯʝʥʠʝ ʣʶʙʦʛʦ ʚʳʙʨʘʥ-
ʥʦʛʦ ʢʘʥʘʣʘ ʍ ʤʝʥʴʰʝ ʟʥʘ-
ʯʝʥʠʷ ʢʘʥʘʣʘ Y 

ʃʶʙʦʡ [1,2,3,4]<5 ï ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʣʶ-
ʙʦʛʦ ʠʟ ʢʘʥʘʣʦʚ 1, 2, 3 ʠʣʠ 4 ʤʝʥʴʰʝ 
ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ 5, ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ 
ʨʘʚʝʥ 1, ʠʥʘʯʝ 0 

ɺʩʝ X[i] < Y ʈʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 1, ʝʩʣʠ 
ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ 
ʢʘʥʘʣʦʚ ʍ ʤʝʥʴʰʝ ʟʥʘʯʝ-
ʥʠʷ ʢʘʥʘʣʘ Y 

ɺʩʝ [1,2,3,4]<5 ï ʝʩʣʠ ʟʥʘʯʝʥʠʷ ʚʩʝʭ 
ʢʘʥʘʣʦʚ 1, 2, 3, 4 ʤʝʥʴʰʝ, ʯʝʤ ʟʥʘʯʝ-
ʥʠʝ ʢʘʥʘʣʘ 5, ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 1, 
ʠʥʘʯʝ 0 

X[i] ʧʦ Y ʈʝʟʫʣʴʪʘʪ ʨʘʚʝʥ ʟʥʘʯʝʥʠʶ 
ʢʘʥʘʣʘ ʠʟ ʩʧʠʩʢʘ ʢʘʥʘʣʦʚ ʍ, 
ʢʦʪʦʨʳʡ ʚʳʙʨʘʥ ʟʥʘʯʝʥʠʝʤ 
ʢʘʥʘʣʘ Y 

[1,2,3,4]ʧʦ[5] ï ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ 5 ʦʧʨʝ-
ʜʝʣʷʝʪ ʨʝʟʫʣʴʪʘʪ ʬʫʥʢʮʠʠ: ʝʩʣʠ ʟʥʘʯʝ-
ʥʠʝ ʢʘʥʘʣʘ 5 ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ 0, ʨʝ-
ʟʫʣʴʪʘʪ ʙʫʜʝʪ ʨʘʚʝʥ ʟʥʘʯʝʥʠʶ ʢʘʥʘʣʘ 
1; ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ 5 ʙʦʣʴʰʝ 0, ʥʦ 
ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ 1, ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ 
ʨʘʚʝʥ ʟʥʘʯʝʥʠʶ ʢʘʥʘʣʘ 2; ʝʩʣʠ ʟʥʘʯʝ-
ʥʠʝ ʢʘʥʘʣʘ 5 ʙʦʣʴʰʝ 1, ʥʦ ʤʝʥʴʰʝ ʠʣʠ 
ʨʘʚʥʦ 2, ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʨʘʚʝʥ ʟʥʘʯʝ-
ʥʠʶ ʢʘʥʘʣʘ 3; ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ 5 
ʙʦʣʴʰʝ 2, ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʨʘʚʝʥ ʟʥʘ-
ʯʝʥʠʶ ʢʘʥʘʣʘ 4 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.7 

ʆʙʦʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ 

sin(X) ʉʠʥʫʩ ʍ sin([17]) ï ʩʠʥʫʩ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ 17 

arcsin(X) ɸʨʢʩʠʥʫʩ ʍ arcsin([8]) ï ʘʨʢʩʠʥʫʩ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ 
8 

cos(X) ʂʦʩʠʥʫʩ ʍ cos([4]) ï ʢʦʩʠʥʫʩ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ 4 

arccos(X) ɸʨʢʢʦʩʠʥʫʩ ʍ arccos([1]) ï ʘʨʢʢʦʩʠʥʫʩ ʟʥʘʯʝʥʠʷ ʢʘ-
ʥʘʣʘ 1 

tan(X) ʊʘʥʛʝʥʩ ʍ tan([2]) ï ʪʘʥʛʝʥʩ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ 2 

arctan(X) ɸʨʢʪʘʥʛʝʥʩ ʍ arctan([4]) ï ʘʨʢʪʘʥʛʝʥʩ ʟʥʘʯʝʥʠʷ ʢʘ-
ʥʘʣʘ 4 

cot(X) ʂʦʪʘʥʛʝʥʩ ʍ cot([10]) ï ʢʦʪʘʥʛʝʥʩ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ 
10 

arccot(X) ɸʨʢʢʦʪʘʥʛʝʥʩ ʍ arccot([3]) ï ʘʨʢʢʦʪʘʥʛʝʥʩ ʟʥʘʯʝʥʠʷ ʢʘ-
ʥʘʣʘ 3 

XY ɺʦʟʚʝʜʝʥʠʝ ʯʠʩʣʘ ʍ ʚ ʩʪʝ-
ʧʝʥʴ Y 

[1][2] ï ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ 1, ʚʦʟʚʝʜʝʥʥʦʝ 
ʚ ʩʪʝʧʝʥʴ, ʨʘʚʥʫʶ ʟʥʘʯʝʥʠʶ ʢʘʥʘʣʘ 2 

ɿʥʘʢ(X) * |X|Y ɺʦʟʚʝʜʝʥʠʝ ʤʦʜʫʣʷ ʯʠʩʣʘ 
ʍ ʚ ʩʪʝʧʝʥʴ Y, ʫʤʥʦʞʝʥʥʦʝ 
ʥʘ ʟʥʘʢ X 

[1][2] ï ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ 1, ʚʦʟʚʝʜʝʥʥʦʝ 
ʚ ʩʪʝʧʝʥʴ, ʨʘʚʥʫʶ ʟʥʘʯʝʥʠʶ ʢʘʥʘʣʘ 2 

logY(X) ʃʦʛʘʨʠʬʤ ʟʥʘʯʝʥʠʷ ʍ ʧʦ 
ʦʩʥʦʚʘʥʠʶ Y 

log[2]([4]) ï ʣʦʛʘʨʠʬʤ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ 
4 ʧʦ ʦʩʥʦʚʘʥʠʶ, ʨʘʚʥʦʤʫ ʟʥʘʯʝʥʠʶ ʢʘ-
ʥʘʣʘ 2 

ʄʠʥ(X) ʧʦ Y ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳ-
ʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ X, ʝʩʣʠ Y 
ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ 0; ʠʣʠ 
ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ X, ʝʩʣʠ 
Y>0 

ʤʠʥ([1]) ʧʦ [4] ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-
ʥʠʝ ʢʘʥʘʣʘ 1, ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝ-
ʥʠʝʤ ʢʘʥʘʣʘ 4 

ʄʘʢʩ(X) ʧʦ Y ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʚʳʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ X, ʝʩʣʠ 
Y ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ 0; ʠʣʠ 
ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ X, ʝʩʣʠ 
Y>0 

ʤʘʢʩ([1]) ʧʦ [4] ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-
ʥʠʝ ʢʘʥʘʣʘ 1, ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝ-
ʥʠʝʤ ʢʘʥʘʣʘ 4 

_______________________ 
1) ɺ ʈʄʊ 79 ʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʢʦʪʦʨʳʝ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʳ 0, ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ 
ʢʘʢ ʣʦʛʠʯʝʩʢʠʡ ç0è, ʘ ʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʝ 0, ʢʘʢ ʣʦʛʠʯʝʩʢʘʷ ç1è. 

2) ʇʦʣʴʟʦʚʘʪʝʣʶ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠʤʝʶʪ ʠʟ-
ʚʝʩʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 
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2.17.8 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʈʝʛʫʣʷʪʦʨè 
 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

ʕʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʩʪʨʦʠʪʴ ʇʀɼ-ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲ-

ʝʢʪʘʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʨʝʛʫʣʷʪʦʨʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʵʢʨʘʥʝ, ʦʙʨʘʙʘʪʳ-

ʚʘʪʴʩʷ ʚ ʜʨʫʛʠʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ ʠʣʠ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʣʶʙrʤ ʦʙʲʝʢ-

ʪʦʤ. 

ʏʪʦʙʳ ʥʘʩʪʨʦʠʪ ɹʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʚ ʨʝʞʠʤ 

ʨʝʛʫʣʷʪʦʨʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.62. 

 

ʈʠʩʫʥʦʢ 2.62 ï ʂʦʥʬʠʛʫʨʘʮʠʷ ʚʭʦʜʥʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ ʨʝʛʫʣʷʪʦʨʘ 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ ʨʝʛʫʣʷʪʦʨʘ ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʈʝʛʫʣʷʪʦʨè ï ʟʘʜʘʥ ʨʝʞʠʤ çʈʝʛʫʣʷʪʦʨè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çʄʝʥʶ ʇʀɼ ï ʋʧʨʘʚʣʝʥʠʝè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʤè. 

ɺʥʠʤʘʥʠʝ! ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʫʣʷʪʦʨʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʩʪʨʦʠʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʤʝʥʶ (ʩʤ. ʦʧʠʩʘʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ 

ʚ ʛʣʘʚʝ 2.21 çʈʝʛʫʣʷʪʦʨʳè).  
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ʄʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʤè 

ɼʘʥʥʦʝ ʤʝʥʶ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʫʯʥʦʝ ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʥʘʯʝʥʠʝʤ ʢʘʥʘʣʘ 

ʨʝʛʫʣʷʪʦʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.63). 
 

 

ʈʠʩʫʥʦʢ 2.63 ï ʄʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʤè 

ɺ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʤè ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨ rʨʝʛʫʣʷʪʦʨʘ: 

¶ çʈʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʤ ʩ ʜʠʩʧʣʝʷè ï ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʥʘʩʪʨʦʡ-

ʢʘʤʠ ʨʝʛʫʣʷʪʦʨʘ ʠʟ ʤʝʥ.ʁ ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʧʨʦʯʠʝ ʠʩʪʦʯʥʠʢʠ ʫʧʨʘʚʣʝʥʠʷ 

ʙʫʜʫʪ ʠʛʥʦʨʠʨʦʚʘʪʴʩʷ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ ʜʠʩʧʣʝʷ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚ ʩʦʩʪʦʷʥʠʝ çʚʳʢʣè.  

¶ çʀʟʤʝʨʝʥʠʝè ï ʦʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʝʝ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʚʭʦʜʝ ʨʝʛʫʣʷʪʦʨʘ. 

¶ çɿʥʘʯʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʚʨʫʯʥʫʶ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʛʫʣʷʪʦʨʘ. ɺʳʭʦʜ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʝʩʣʠ ʧʘʨʘʤʝʪʨ çʈʝʞʠʤè ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ çʈʫʯ-

ʥʦʡè. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʩʦ ʩʪʨʝʣʢʘʤʠ ʚʦʟʤʦʞʥʦ ʠʟʤʝʥʝʥʠʝ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘ Ñ 1 % 

ʠʣʠ Ñ 0,1 % ʧʨʠ ʢʘʞʜʦʤ ʥʘʞʘʪʠʠ. 

¶ çʈʝʞʠʤè ï ʟʘʜʘʸʪ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: 

- çɺʳʢʣʶʯʝʥè ï ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʢʣʶʯʝʥʦ; 

- çɸʚʪʦʤʘʪʠʯʝʩʢʠʡè ï ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʳʯʠʩʣʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʯʝʥʠʡ ʫʩʪʘʚʢʠ, ʠʟʤʝʨʝʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʫ-

ʣʷʪʦʨʘ; 

- çʈʫʯʥʦʡè ï ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟ ʤʝʥʶ ʫʧʨʘʚʣʝʥʠʷ ʨʝ-

ʛʫʣʷʪʦʨʦʤ ʠʣʠ ʠʟ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

ɺʥʠʤʘʥʠʝ! ɽʩʣʠ ʟʘʧʫʱʝʥʥʘ ʘʚʪʦʥʘʩʪʨʦʡʢʘ, ʪʦ ʟʥʘʯʝʥʠʝ ʨʝʛʫʣʷʪʦʨʘ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʠʛʥʦ-

ʨʠʨʫʝʪʩʷ.  

çʈʝʛʫʣʷʪʦʨè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʨʝʛʫʣʷʪʦʨ ʠʟ ʩʧʠʩʢʘ (1é10). 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʩʪʨʦʠʪʴ ʚʳʙʨʘʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʤʝʥʶ (ʦʙʟʦʨ ʠ ʧʦʨʷ-

ʜʦʢ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʧ. 2.21 çʈʝʛʫʣʷʪʦʨʳè). 

çʋʩʪʘʚʢʘè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʩ ʟʘʜʘʥʥʳʤ ʟʥʘ-

ʯʝʥʠʝʤ. çɺ ʙrʦʨ ʟʥʘʯʝʥʠʷè ʟʘʜʘʸʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
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çʀʟʤʝʨʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʢʘʥʘʣ ʩ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʚʦʟ-

ʚʨʘʱʘʶʪʩʷ ʚ ʨʝʛʫʣʷʪʦʨ ʠʟ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ (ʩʤ. ʨʠʩʫʥʦʢ 2.64). ʂʘʥʘʣ ʆʉ (ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ) ʦʧʨʝ-

ʜʝʣʷʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ. 

 

 
ʈʠʩʫʥʦʢ 2.64 ï ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʈʄʊ 79 

çɿʘʧʫʩʢ ʨʝʛʫʣʷʪʦʨʘè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʨʝʞʠʤ ʟʘʧʫʩʢʘ ʨʝʛʫʣʷʪʦʨʘ: 

- çʚʩʝʛʜʘ ʟʘʧʫʱʝʥè ï ʨʝʛʫʣʷʪʦʨ ʚʩʝʛʜʘ ʟʘʧʫʱʝʥ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʟʘʧʫʩʢ ʨʝʛʫʣʷʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʢʘʥʘʣʘ, ʦʧʨʝʜʝʣʷʝʤʳʤ 

ʧʘʨʘʤʝʪʨʦʤ çʂʘʥʘʣ ʜʣʷ ʟʘʧʫʩʢʘè. 

çʂʘʥʘʣ ʜʣʷ ʟʘʧʫʩʢʘè ï ʟʘʜʘʸʪ ʢʘʥʘʣ ʜʣʷ ʟʘʧʫʩʢʘ ʨʝʛʫʣʷʪʦʨʘ. ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʙʨʘʥʥʦʛʦ 

ʢʘʥʘʣʘ > 0 ʨʝʛʫʣʷʪʦʨ ʟʘʧʫʩʢʘʝʪʩʷ, ʧʨʠ ʟʥʘʯʝʥʠʠ Ò 0 ʨʝʛʫʣʷʪʦʨ ʚʳʢʣʶʯʘʝʪʩʷ. 

çʈʫʯʥʦʡ ʨʝʞʠʤè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʨʝʞʠʤ ʚʢʣʶʯʝʥʠʷ ʨʫʯʥʦʛʦ ʨʝʞʠʤʘ ʨʝʛʫʣʷ-

ʪʦʨʘ: 

- çʪʦʣʴʢʦ ʠʟ ʤʝʥʶè ï ʚʢʣʶʯʝʥʠʝ ʨʫʯʥʦʛʦ ʨʝʞʠʤʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʠʟ ʤʝʥʶ 

çʋʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʤè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʚʢʣʶʯʝʥʠʝ ʨʫʯʥʦʛʦ ʨʝʞʠʤʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟ-

ʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʂʘʥʘʣ ʚʢʣ. ʨʫʯʥ.è ï ʟʘʜʘʸʪ ʢʘʥʘʣ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʨʫʯʥʦʛʦ ʨʝʞʠʤʘ ʨʝʛʫʣʷʪʦʨʘ. ʇʨʠ ʟʥʘʯʝ-

ʥʠʠ ʚʳʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ > 0 ʚʢʣʶʯʘʝʪʩʷ ʨʫʯʥʦʡ ʨʝʞʠʤ, ʧʨʠ ʟʥʘʯʝʥʠʠ Ò 0 ʨʫʯʥʦʡ ʨʝʞʠʤ ʚʳʢʣʶʯʘ-

ʝʪʩʷ.  

çʂʘʥʘʣ ʟʥʘʯ. ʨʫʯʥ.è ï ʟʘʜʘʸʪ ʢʘʥʘʣ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘ ʚ ʨʫʯ-

ʥʦʤ ʨʝʞʠʤʝ ʨʝʛʫʣʷʪʦʨʘ.  

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

  

ʈʝʛʫʣʷʪʦʨ ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ 

ʋʩʪʘʚʢʘ 

ʀʟʤʝʨʝʥʠʝ 
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2.17.9 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʇʨʦʬʠʣèɹ 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

 

ʕʪʦʪ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʬʠʣʴ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠʟʤʝʥʷʶʱʠʡʩʷ 

ʚʦ ʚʨʝʤʝʥʠ ʩʠʛʥʘʣ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ, ʦʙʨʘʙʦʪʢʠ ʚ ʜʨʫ-

ʛʠʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ, ʧʨʦʬʠʣʴ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʥʘʩʪʨʦʡʢʠ ʦʙʲʝʢʪʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʬʠʣʷ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʨʝʞʠʤ 

çʇʨʦʬʠʣʴè, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 2.65. 

 

 

ʈʠʩʫʥʦʢ 2.65 ï ʂʦʥʬʠʛʫʨʘʮʠʷ ʚʭʦʜʥʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʇʨʦʬʠʣʴè 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʇʨʦʬʠʣʴè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʇʨʦʬʠʣʴè ï ʟʘʜʘʥ ʨʝʞʠʤ çʇʨʦʬʠʣʴè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çʇʨʦʬʠʣʴè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʦʜʠʥ ʧʨʦʬʠʣʴ ʠʟ ʩʧʠʩʢʘ ʜʦʩʪʫʧ-

ʥʳʭ, ʚʳʙʨʘʥʥʳʡ ʚʘʨʠʘʥʪ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʥʘʩʪʨʦʠʪʴ ʚʳʙʨʘʥʥʳʡ ʧʨʦʬʠʣʴ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ çʅʘʩʪʨʦʡʢʘ ʠʩʪʦʯʥʠʢʘè ʠʣʠ ʚʦʡʪʠ ʚ 

ʤʝʥʶ çʇʨʦʬʠʣʴè (ʩʤ. ʧ. 2.21 çʇʨʦʬʠʣʠè). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʇʨʦʬʠʣʴ 1.  
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çʅʘʩʪʨʦʡʢʘ ʠʩʪʦʯʥʠʢʘè ï ʢʥʦʧʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʩʪʨʦʠʪʴ çʇʨʦʬʠʣʴè, ʚʳʙʨʘʥ-

ʥʳʡ ʚ ʧʘʨʘʤʝʪʨʝ çʀʩʪʦʯʥʠʢè (ʩʤ. ʦʧʠʩʘʥʠʝ ʥʠʞʝ). 

çʊʠʧ ʟʥʘʯʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʪʠʧ ʚʳʚʦʜʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʧʨʦʬʠʣʷ ʚ ʣʦʛʠʯʝʩʢʠʡ 

ʢʘʥʘʣ. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ: 

- çʟʥʘʯʝʥʠʝè ï ʚʳʚʦʜ ʧʝʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʷ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʢʦʣ-ʚʦ ʮʠʢʣʦʚè ï ʚʳʚʦʜ ʪʝʢʫʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʚ ʧʨʦʬʠʣʝ; 

- çʥʦʤʝʨ ʰʘʛʘè ï ʚʳʚʦʜ ʥʦʤʝʨʘ ʚʳʧʦʣʥʷʝʤʦʛʦ ʰʘʛʘ ʚ ʧʨʦʬʠʣʝ; 

- çʢʦʜ ʩʦʩʪʦʷʥʠʷè ï ʚʳʚʦʜ ʢʦʜʘ ʩʦʩʪʦʷʥʠʷ ʧʨʦʬʠʣʷ; 

- çʚʨʝʤʷ ʩ ʥʘʯʘʣʘ ʰʘʛʘè ï ʚʳʚʦʜ ʚʨʝʤʝʥʠ ʩ ʥʘʯʘʣʘ ʰʘʛʘ ʚ ʩʝʢʫʥʜʘʭ; 

- çʚʨʝʤʷ ʜʦ ʢʦʥʮʘ ʰʘʛʘè ï ʚʳʚʦʜ ʚʨʝʤʝʥʠ ʜʦ ʢʦʥʮʘ ʰʘʛʘ ʚ ʩʝʢʫʥʜʘʭ. 

çʇʝʨʝʤʝʥʥʘʷ ʧʨʦʬʠʣʷè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʥʦʤʝʨ ʚʳʚʦʜʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʟ ʧʨʦʬʠʣʷ. 

ʇʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʦʬʠʣʝ ʙʦʣʴʰʝ ʦʜʥʦʛʦ ʠ ʚʳʙʦʨʝ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ çʊʠʧ ʟʥʘʯʝʥʠʷè = çʟʥʘʯʝʥʠʝè. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʠʟ ʩʧʠʩʢʘ ʧʝ-

ʨʝʤʝʥʥʳʭ ʪʝʢʫʱʝʛʦ ʧʨʦʬʠʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʬʠʣʴ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʩʠʥ-

ʭʨʦʥʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʟʘʢʦʥʳ ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʜʘʥʳ ʜʣʷ ʜʘʥ-

ʥʦʛʦ ʧʨʦʬʠʣʷ. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ɺʥʠʤʘʥʠʝ! ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʬʠʣʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʥʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ ʚ ʤʝʥʶ çʇʨʦʬʠʣʠè (ʩʤ. ʧ. 2.21 çʇʨʦʬʠʣʠè). 

ʂʥʦʧʢʘ çʅʘʩʪʨʦʡʢʘ ʠʩʪʦʯʥʠʢʘè ʚ ʤʝʥʶ çʇʨʦʬʠʣʴè 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʥʘʩʪʨʦʡʢʠ çʇʨʦʬʠʣè̫: 

- ʚ ʤʝʥʶ çʇʨʦʬʠʣʠè: ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè Ÿ çʇʨʦʬʠʣʠè (ʩʤ. ʧ. 2.21 çʇʨʦʬʠʣʠè); 

- ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ʚ ʨʝʞʠʤʝ çʇʨʦʬʠʣʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷè ʧʦʩʣʝ ʥʘʞʘ-

ʪʠʷ ʢʥʦʧʢʠ çʅʘʩʪʨʦʡʢʘ ʠʩʪʦʯʥʠʢʘè. 

ɺʠʜ ʦʢʦʥ ʥʘʩʪʨʦʡʢʠ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʜʠʥʘʢʦʚ. ʇʦʨʷʜʦʢ ʥʘʩʪʨʦʡʢʠ ʧʨʦʬʠʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʧ. 2.21 çʇʨʦʬʠʣʠè. 
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2.17.10 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 
 

ʕʪʦʪ ʨʝʞʠʤ ʠʤʝʝʪ 2 ʧʨʠʤʝʥʝʥʠʷ. ʆʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩ ̫ʜʣʷ: 

- ʢʦʧʠʨʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ; 

- ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʠʩʪʦʯʥʠʢʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʙʦʣʝʝ ʦʜʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘè ï ʟʘʜʘʥ ʨʝʞʠʤ çɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çʂʘʥʘʣè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʩʣʫʞʘʱʠʡ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʟʥʘ-

ʯʝʥʠʷ ʠ ʢʦʜʘ ʦʰʠʙʢʠ ʚ ʪʝʢʫʱʠʡ ʢʘʥʘʣ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʂʘʥʘʣ 1. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 
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2.17.11 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝè ï ʟʘʜʘʥ ʨʝʞʠʤ çʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʩʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʩʧʠʩʢʘ. 

ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʇʝʨʠʦʜ ʨʘʩʯʝʪʘè ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʄʘʢʩ. ʧʝʨʠʦʜ ʨʘʩʯʝʪʘè ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ; 

- çʄʝʩʪʦ ʥʘ ʜʠʩʢʝè ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ ʥʘ ʜʠʩʢʝ ʜʣʷ ʘʨʭʠʚʘʮʠʠ; 

- çʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴè ʢʦʣʠʯʝʩʪʚʦ ʟʘʥʠʤʘʝʤʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ; 

- çʆʰʠʙʢʠ SPIè ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʦʙʤʝʥʘ ʩ ʚʩʪʨʦʝʥʥʳʤʠ ʤʦʜʫʣʷʤʠ; 

- çʌʣʘʛ ʦʰʠʙʢʠ ʘʨʭʠʚʘè ʟʘʜʘʸʪ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʘʨʭʠʚʘ. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 
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2.17.12 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʌʦʨʤʫʣʘè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʩʪʘʷ 

ʪʝʢʩʪʦʚʘʷ ʬʦʨʤʘ ʟʘʧʠʩʠ. ʅʘʧʨʠʤʝʨ: l1 + l2 * (l3 + sin(l4 ^ 2) / l5). ɺʚʦʜʠʤʳʝ ʬʦʨʤʫʣʳ ʠ ʚʳʨʘʞʝʥʠʷ 

ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʠʤʚʦʣʦʚ ʠ ʩʣʦʚ, ʦʧʠʩʘʥʥʳʭ ʥʠʞʝ. ʇʦʤʠʤʦ ʜʘʥʥʦʛʦ ʥʘʙʦʨʘ ʩʠʤʚʦʣʦʚ ʚʳʨʘʞʝ-

ʥʠʷ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʠʤʚʦʣʘ çlè ʠ ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʥʠʤ 

ʯʠʩʣʘ ï l1, l2, l3éln. ɿʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʢʫʱʝʤʫ ʟʥʘʯʝʥʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ 

ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʥʜʝʢʩʦʤ l1 ï ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ 1. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʥʘ 1 

ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ï 50. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʬʦʨʤʫʣʳ ï 255 ʩʠʤʚʦʣʦʚ. ɼʣʷ ʚʚʦʜʘ ʜʦʧʫʩʢʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʝʣʦʚ ʠ ʩʠʤʚʦʣʘ ʨʘʟʜʝʣʝʥʠʷ ʩʪʨʦʢʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʬʦʨʤʫʣʳ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʌʦʨʤʫʣʘè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʌʦʨʤʫʣʘè ï ʟʘʜʘʥ ʨʝʞʠʤ çʌʦʨʤʫʣʘè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

çɽʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çʌʦʨʤʫʣʘè ï ʚ ʵʪʦʤ ʧʘʨʘʤʝʪʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʜʘʸʪ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ: 

-  ç+è ʦʧʝʨʘʮʠʷ çʉʣʦʞʠʪʴè. 

-  ç-è ʦʧʝʨʘʮʠʷ çɺʳʯʝʩʪʴè. 

-  ç*è ʦʧʝʨʘʮʠʷ çʋʤʥʦʞʠʪʴè. 

-  ç/è ʦʧʝʨʘʮʠʷ çɼʝʣʝʥʠʝè. 

-  ç̂è ʦʧʝʨʘʮʠʷ çɺʦʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʝʥʴè. ʇʨʠʤʝʨ 3^l1 (ʪʨʠ ʚ ʩʪʝʧʝʥʠ l1). ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ: ʟʥʘʢ (ʧʘʨʘʤʝʪʨ1) * |ʧʘʨʘʤʝʪʨ1| ʚ ʩʪʝʧʝʥʠ ʧʘʨʘʤʝʪʨ 2.  
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ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ: 

-  ç&è ʣʦʛʠʯʝʩʢʦʝ ʀ (ʨʝʟʫʣʴʪʘʪʦʤ ʦʧʝʨʘʮʠʠ ñD1 & D2ò ʙʫʜʝʪ 1, ʝʩʣʠ D1 ʠ D2 ʙʦʣʴʰʝ 0); 

-  ç|è ʣʦʛʠʯʝʩʢʦʝ ʀʃʀ; 

-  ç<è ʦʧʝʨʘʪʦʨ ʩʨʘʚʥʝʥʠʷ ï ʄɽʅʔʐɽ; 

-  ç>è ʦʧʝʨʘʪʦʨ ʩʨʘʚʥʝʥʠʷ ï ɹʆʃʔʐɽ; 

-  ç=è ʦʧʝʨʘʪʦʨ ʩʨʘʚʥʝʥʠʷ ï ʈɸɺʅʆ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ 1, ʝʩʣʠ ʚʳʨʘʞʝʥʠʝ ʚʝʨʥʦ, ʠʣʠ 0, ʚ ʧʨʦ-

ʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ ʤʦʞʥʦ ʩʦʚʤʝʱʘʪʴ ʚ ʦʜʥʦʡ ʬʦʨʤʫʣʝ. 

ʂ ʧʨʠʤʝʨʫ, ʨʝʟʫʣʴʪʘʪ ʚʳʨʘʞʝʥʠʷ l1 - l2 * (l2 < l1) ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦ l1, ʧʦʩʢʦʣʴʢʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʪʘʥʠʷ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ, ʪ.ʢ. ʝʩʣʠ 

l2 ʦʢʘʞʝʪʩʷ ʙʦʣʴʰʝ l1, ʤʥʦʞʠʪʝʣʴ (l2 < l1) ʩʪʘʥʝʪ ʨʘʚʝʥ 0, ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʩʦʢʨʘʪʠʪʩʷ. 

ʂʦʥʩʪʘʥʪʳ (ʤʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ ʩ ʢʣʘʚʠʘʪʫʨʳ): 

-  çpiè ʯʠʩʣʦ ˊ = 3.141593. 

-  çeè ʦʩʥʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ = 2.71828. 

ʌʫʥʢʮʠʠ (ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʠ ʪ.ʜ.):  

-  çln( )è ʅʘʪʫʨʘʣʴʥʳʡ ʣʦʛʘʨʠʬʤ; 

-  çlg( )è ɼʝʩʷʪʠʯʥʳʡ ʣʦʛʘʨʠʬʤ; 

-  çcos( )è ʂʦʩʠʥʫʩ; 

-  çsin( )è ʉʠʥʫʩ; 

-  çtg( )è ʊʘʥʛʝʥʩ; 

-  çcosh( )è ɻʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʢʦʩʠʥʫʩ; 

-  çsinh( )è ɻʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʩʠʥʫʩ; 

-  çtgh( )è ɻʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʘʥʛʝʥʩ; 

-  çexp( )è ʕʢʩʧʦʥʝʥʪʘ e^x; 

-  çabs( )è ɸʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ; 

-  çsqrt( )è ʂʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ; 

-  çround( )è ʆʢʨʫʛʣʝʥʠʝ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʮʝʣʦʛʦ; 

-  çarctg( )è ɸʨʢʊʘʥʛʝʥʩ; 

-  çarccos( )è ɸʨʢʂʦʩʠʥʫʩ; 

-  çarcsin( )è ɸʨʢʉʠʥʫʩ; 

-  çpow( )è ʉʪʝʧʝʥʥʘʷ ʬʫʥʢʮʠʷ. ʇʨʠʤʝʨ ʟʘʧʠʩʠ (pow(l1;2)). ɼʫʙʣʠʨʫʝʪ ʦʧʝʨʘʪʦʨ ç̂è; 

-  ç!( )è ʃʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʠʥʚʝʨʩʠʠ (ʨʝʟʫʣʴʪʘʪ ʨʘʚʝʥ 1, ʝʩʣʠ ʚ ʩʢʦʙʢʘʭ 0); 

-  çif( )è ɺʳʚʦʜ 1, ʝʩʣʠ ʘʨʛʫʤʝʥʪ ʙʦʣʴʰʝ ʥʫʣʷ, 0 ʠʥʘʯʝ. ʌʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʯʠʪʘʝʤʦʩʪʠ ʬʦʨʤʫʣʳ ʩ ʫʩʣʦʚʠʝʤ. ʇʦʣʝ ʬʫʥʢʮʠʠ if() ʜʦʧʫʩʢʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ 

ʩʢʦʙʢʠ ʙʝʟ ʟʥʘʢʘ ʫʤʥʦʞʝʥʠʷ. 

ʇʨʠʤʝʨ: if (l1< 0) { 0.1 + 0.07 * l2 - 0.00026 * l2 * l2  } + 

if ( (l1 >= 0) & (l1 <= 0.5) ) { 0.1 + 0.01 * l2 + 0.00008 * l2 * l2 } + 

if (l1> 0.5) { 0.0  } 

-  çsign( )è ɺʳʚʦʜ 1, ʝʩʣʠ ʟʥʘʯʝʥʠʝ >= 0 ʠ -1, ʝʩʣʠ ʟʥʘʯʝʥʠʝ < 0; 

-  çerr( )è ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʢʠ ʚʳʚʦʜʠʪʩʷ ʧʝʨʚʳʡ ʘʨʛʫʤʝʥʪ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʰʠʙʢʠ 

ʚʳʯʠʩʣʝʥʠʷ ʧʝʨʚʦʛʦ ʘʨʛʫʤʝʥʪʘ ʚʳʚʦʜʠʪʩʷ ʚʪʦʨʦʡ ʘʨʛʫʤʝʥʪ. 

ʇʨʠʤʝʨʳ: err(0/0;1) = 1. err(5;6) = 5. 

-  çmin( )è ʄʠʥʠʤʘʣʴʥʦʝ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ. ʇʨʠʤʝʨ: min(1; 2) = 1; 

-  çmax( )è ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ. ʇʨʠʤʝʨ: max(1; 2) = 2; 

-  çdiff( )è ɼʠʬʬʝʨʝʥʮʠʘʣ ʧʝʨʚʦʛʦ ʘʨʛʫʤʝʥʪʘ. ɺʪʦʨʦʡ ʘʨʛʫʤʝʥʪ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʤʘʩ-

ʩʠʚʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʘ (ʦʪ 2ʭ ʜʦ 2000 ʪʦʯʝʢ). ɺ ʤʘʩʩʠʚ ʟʘʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ 

ʙʝʟ ʦʰʠʙʦʢ ʩ ʧʝʨʠʦʜʦʤ ʚ 100 ʤʩ.  

ʇʨʠʤʝʨ: diff(l1; 100).  
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-  çreturnif( )è ʋʩʪʘʥʦʚʢʘ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʩʝʛʦ ʢʘʥʘʣʘ ʨʘʚʥʳʤ ʧʝʨʚʦʤʫ ʘʨʛʫ-

ʤʝʥʪʫ, ʝʩʣʠ ʚʪʦʨʦʡ ʘʨʛʫʤʝʥʪ ʙʦʣʴʰʝ ʥʫʣʷ. ɽʩʣʠ ʚʪʦʨʦʡ ʘʨʛʫʤʝʥʪ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ ʥʫʣʶ, ʬʫʥʢ-

ʮʠʷ ʚʦʟʚʨʘʱʘʝʪ ʥʦʣʴ. ɽʩʣʠ ʚ ʬʦʨʤʫʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʝ ʦʜʥʦʡ ʬʫʥʢʮʠʠ returnif, ʧʨʦʚʝʨʢʘ 

ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʦʨʷʜʢʝ ʟʘʧʠʩʠ. ʌʫʥʢʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ  ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʩʢʣʶʯʝ-

ʥʠʡ, ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ.  

ʇʨʠʤʝʨʳ: returnif(0.1; 1) + 9 = 0.1.  

returnif(0.1; 0) + 9 = 9.  

returnif(3; 1) + returnif(2; 1)  + 1 = 3. 

-  çbit( )è ɺʳʚʦʜ ʠʟ ʮʝʣʦʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʛʦ ʘʨʛʫʤʝʥʪʘ ʙʠʪʘ ʧʦ ʠʥʜʝʢʩʫ ʚʪʦʨʦʛʦ ʘʨʛʫʤʝʥʪʘ. 

ʀʥʜʝʢʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʫʣʷ, ʦʪ ʤʣʘʜʰʝʛʦ ʙʠʪʘ ʢ ʩʪʘʨʰʠʤ.  

ʇʨʠʤʝʨʳ: bit(8; 0) = 0. 

bit(8; 1) = 0. bit(8; 2) = 0. 

bit(8; 3) = 1. bit(8; 4) = 0. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʠʤʚʦʣʳ: 

-  ç(è ʆʪʢʨʳʚʘʶʱʘʷ ʩʢʦʙʢʘ. 

-  ç)è ɿʘʢʨʳʚʘʶʱʘʷ ʩʢʦʙʢʘ. 

-  ç{è ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʟʘʧʠʩʴ ʦʪʢʨʳʚʘʶʱʝʡ ʩʢʦʙʢʠ. 

-  ç}è ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʟʘʧʠʩʴ ʟʘʢʨʳʚʘʶʱʘʷ ʩʢʦʙʢʘ. 

2.17.13 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʀʥʪʝʛʨʘʪʦʨè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

 

ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʪʠʧʘ çʀʥʪʝʛʨʘʪʦʨè ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʭʦʜʘ 

ʠʣʠ ʥʘʢʦʧʣʝʥʠʷ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʀʥʪʝʛʨʘʪʦʨè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ; 

çʈʝʞʠʤ: ʀʥʪʝʛʨʘʪʦʨè ï ʟʘʜʘʥ ʨʝʞʠʤ çʀʥʪʝʛʨʘʪʦʨè; 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ; 

ʂʥʦʧʢʘ çʉʙʨʦʩè ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʩʙʨʦʩʘ ʥʘʢʦʧʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʪʦʨʘ; 

ɽʩʣʠ ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ʚʦʟʥʠʢʘʝʪ ʢʦʜ ʦʰʠʙʢʠ, ʪʦ ʢʘʥʘʣ ʠʥʪʝʛʨʘʪʦʨʘ ʜʫʙʣʠʨʫʝʪ ʩʦʦʙ-

ʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʥʘʢʦʧʣʝʥʠʝ ʙʫʜʝʪ ʚʦʟʦʙʥʦʚʣʝʥʦ ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʢʦʜʘ ʦʰʠʙʢʠ;  
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çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 

ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʂʘʥʘʣ 1; 

çʄʘʩʰʪʘʙè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʫʶ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ 

ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʚʝʜʝʥʦ ʚ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: çʩʝʢʫʥʜʳè (ʟʥʘ-

ʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ), çʤʠʥʫʪʳè, çʯʘʩʳè, çʜʥʠè; 

çʋʯʝʪ ʦʙʨ. ʧʦʪʦʢʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʣʦʛʠʢʫ ʦʙʨʘʙʦʪʢʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟ ʢʘ-

ʥʘʣʘ ʠʩʪʦʯʥʠʢʘ. ɺʘʨʠʘʥʪʳ: 

- çʚʢʣ.è ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʦʙʘʚʣʷʶʪʩʷ ʢ ʦʙʱʝʡ ʩʫʤʤʝ; 

- çʚʳʢʣ.è ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʛʥʦʨʠʨʫʶʪʩʷ; 

çɿʘʛʨʫʟʢʘ ʠʟ ʘʨʭʠʚʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʟʘʛʨʫʟʢʠ ʠʟ ʘʨʭʠʚʘ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 

ʧʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʝ ʧʨʠʙʦʨʘ (ʢʘʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʚ ʘʨʭʠʚʠʨʫʝʤʫʶ ʛʨʫʧʧʫ): 

- çʥʝ ʟʘʛʨʫʞʘʪʴè ï ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ; 

- çʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝè ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʛʨʫʟʢʘ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʘʨʭʠʚʘ; 

çʂʘʥʘʣ ʜʣʷ ʩʙʨʦʩʘè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʜʣʷ 

ʩʙʨʦʩʘ ʠʥʪʝʛʨʠʨʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ (ʩʙʨʦʩ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʥʘ ʵʪʦʤ ʣʦʛʠʯʝʩʢʦʤ ʢʘ-

ʥʘʣʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʥʦʣʴ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ; 

çʎʝʥʘ ʠʤʧʫʣʴʩʘè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʫʤ-

ʤʠʨʫʝʤʳʭ ʜʘʥʥʳʭ. ɿʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʠʩʪʦʯʥʠʢʘ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜ ʜʦ-

ʙʘʚʣʝʥʠʝʤ ʢ ʦʙʱʝʡ ʩʫʤʤʝ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 
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2.17.14 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʋʩʪʘʚʢʘè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 
 

ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʪʠʧʘ çʋʩʪʘʚʢʘè ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʩʢʨʝʪʥʦʛʦ ʩʠʛ-

ʥʘʣʘ ʫʩʪʘʚʢʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʳ ʨʝʣʝ. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʢʘʥʘʣ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ 

0 (ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ) ʠʣʠ 1 (ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ). 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʋʩʪʘʚʢʘè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʋʩʪʘʚʢʘè ï ʟʘʜʘʥ ʨʝʞʠʤ çʋʩʪʘʚʢʘè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çʈʝʞʠʤ ʫʩʪʘʚʢʠè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʢʘʥʘʣʘ, 

ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥè ï ʢʘʥʘʣ ʚ ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʳʰʝ ʫʩʪʘʚʢʠè ï ʢʘʥʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

(ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè) ʚʳʰʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʧʘʨʘʤʝʪʨ çʋʩʪʘʚʢʘè), ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʥʠʞʝ ʫʩʪʘʚʢʠè ï ʢʘʥʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

(ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè) ʥʠʞʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʧʘʨʘʤʝʪʨ çʋʩʪʘʚʢʘè), ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚ ʜʠʘʧʘʟʦʥʝè ï ʢʘʥʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

(ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè) ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʘ (ʧʘʨʘʤʝʪʨ çʋʩʪʘʚʢʘè), ʚ ʧʨʦ-

ʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʥʝ ʜʠʘʧʘʟʦʥʘè ï ʢʘʥʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ 

(ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè) ʟʘ ʧʨʝʜʝʣʘʤʠ ʜʠʘʧʘʟʦʥʘ (ʧʘʨʘʤʝʪʨ çʋʩʪʘʚʢʘè), ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫ-

ʯʘʝ ʚʳʭʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʠʩ-

ʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʫʩʪʘʚʢʠ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

çʇʨʠ ʦʰʠʙʢʝè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʨʝʘʢʮʠʠ ʢʘʥʘʣʘ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʩʠʛ-

ʥʘʣʘ çʆʰʠʙʢʘè (ʢʦʛʜʘ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʚʳʭʦʜʘ, 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʦʰʠʙʢʠ). ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ: 

- çʙʝʟ ʠʟʤʝʥʝʥʠʡè ï ʨʝʞʠʤ çʆʰʠʙʢʘè ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ);  
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- çʚʳʢʣʶʯʝʥʠʝè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ-ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʢʘʥʘʣ ʥʝʤʝʜ-

ʣʝʥʥʦ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʢʣʶʯʝʥʠʝè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ-ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʢʘʥʘʣ ʥʝʤʝʜ-

ʣʝʥʥʦ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- çʟʘʜʝʨʞʢʘ ʚʳʢʣʶʯʝʥʠʷè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ-ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʢʘʥʘʣ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘ-

ʨʘʤʝʪʨʦʤ çɿʘʜʝʨʞʢʘ ʚʳʢʣʶʯʝʥʠʷè; 

- çʟʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷè ï ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ-ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʩʪʦʷʥʠʝ çʆʰʠʙʢʘè ʢʘʥʘʣ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘ-

ʨʘʤʝʪʨʦʤ çɿʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷè. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʩʪʘʚʢʠè ï ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʥʝʥʠʷ ʚʳʭʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ɹʣʦʢ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çʈʝʞʠʤè ï ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʫʨʦʚʥʷ ʫʩʪʘʚʢʠ. ʆʪ ʚʳʙʨʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʟʘʚʠʩʠʪ ʧʝʨʝʯʝʥʴ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ çʋʩʪʘʚʢʠè. ʉʦʜʝʨʞʠʪ ʜʚʘ ʨʝʞʠʤʘ: 

- çʢʘʥʘʣè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʩʪʘʚʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ; 

- çʟʥʘʯʝʥʠʝè ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʩʪʘʚʢʘ ï ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ; 

¶ çʋʩʪʘʚʢʘè ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷ-

ʥʠʷ ʢʘʥʘʣʘ (ʜʣʷ ʨʝʞʠʤʘ çɿʥʘʯʝʥʠʝè), ʠʣʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʬʘʢʪʠʯʝ-

ʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʨʦʛʦʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʚʢʠ (ʜʣʷ ʨʝʞʠʤʘ çʂʘ-

ʥʘʣè) ʜʣʷ ʨʝʞʠʤʦʚ: 

- çʚʳʰʝ ʫʩʪʘʚʢʠè ï ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʚʳʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ, ʢʘʥʘʣ ʧʝʨʝ-

ʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- çʥʠʞʝ ʫʩʪʘʚʢʠè ï ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʥʠʞʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʫʩʪʘʚʢʠ, ʢʘʥʘʣ ʧʝʨʝ-

ʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ɼʠʘʧʘʟʦʥ: (-1,7 e+308é+1,7 e+308). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

¶ çʅʠʞʥʷʷ ʫʩʪʘʚʢʘè ʠ çɺʝʨʭʥʷ ̫ʫʩʪʘʚʢʘè ï ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʜʠʘʧʘʟʦʥ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʘ (ʜʣʷ ʨʝʞʠʤʘ çɿʥʘʯʝʥʠʝè), ʠʣʠ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ, ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʜʠʘʧʘʟʦʥʦʤ ʠʟʤʝʥʝ-

ʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʳʭʦʜʘ (ʜʣʷ ʨʝʞʠʤʘ çʂʘʥʘʣè) ʜʣʷ ʨʝʞʠʤʦʚ: 

- çʚ ʜʠʘʧʘʟʦʥʝè ï ʝʩʣʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʘʧʘ-

ʟʦʥʘ, ʢʘʥʘʣ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

- çʚʥʝ ʜʠʘʧʘʟʦʥʘè ï ʝʩʣʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʫʢʘʟʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʢʘʥʘʣ 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ɼʠʘʧʘʟʦʥ: (-1,7 e+308é+1,7 e+308). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

¶ çɻʠʩʪʝʨʝʟʠʩè ï ʚʝʣʠʯʠʥʘ ʟʦʥʳ ʚʦʟʚʨʘʪʘ ʧʦ ʩʨʘʙʘʪʳʚʘʥʠʶ ʨʝʣʝ. 

¶ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè ï çʩʠʤʤʝʪʨʠʯʥʳʡè ʠʣʠ çʥʝʩʠʤʤʝʪʨʠʯʥʳʡè.  

ʅʠʞʝ ʦʧʠʩʘʥʘ ʣʦʛʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʥʘʩʪʨʦʝʢ: 

- ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʚʳʰʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʩʠʤʤʝʪʨʠʯ-

ʥʳʡè. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè + çɻʠʩʪʝʨʝʟʠʩè. ɸ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʚʳʢʣʶ-

ʯʝʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè - çɻʠʩʪʝʨʝʟʠʩè; 

- ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʚʳʰʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʥʝʩʠʤʤʝʪ-

ʨʠʯʥʳʡè. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè, ʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʚʳʢʣʶʯʝʥʠʝ 

ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè - çɻʠʩʪʝʨʝʟʠʩè; 

- ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʥʠʞʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʩʠʤʤʝʪʨʠʯ-

ʥʳʡè. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè - çɻʠʩʪʝʨʝʟʠʩè. ɸ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʚʳʢʣʶ-

ʯʝʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè + çɻʠʩʪʝʨʝʟʠʩè;  
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- ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʘʩʪʨʦʡʢʠ çʈʝʞʠʤè: çʥʠʞʝ ʫʩʪʘʚʢʠè ʠ çʊʠʧ ʛʠʩʪʝʨʝʟʠʩʘè: çʥʝʩʠʤʤʝʪ-

ʨʠʯʥʳʡè. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʩʨʘʙʘʪʳʚʘʥʠʝ ʫʩʪʘʚʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ çʀʩʪʦʯʥʠʢè ʚʳʢʣʶʯʝʥʠʝ ʫʩʪʘʚʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘʯʝʥʠʠ çʋʩʪʘʚʢʘè + çɻʠʩʪʝʨʝʟʠʩè. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɿʘʜʝʨʞʢʠè ï ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʠ ʟʘʜʝʨʞʝʢ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦʷ-

ʥʠʷ ʚʳʭʦʜʘ. ɹʣʦʢ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: 

- çɺʢʣʶʯʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʩ ʤʦ-

ʤʝʥʪʘ ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʜʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʚʢʠ ʦʪ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʢ ʚʳʩʦʢʦʤʫ. ɼʠʘʧʘʟʦʥ: (0 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

- çɺʳʢʣʶʯʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʩ ʤʦ-

ʤʝʥʪʘ ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʜʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʫʩʪʘʚʢʠ ʦʪ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʢ ʥʠʟʢʦʤʫ. ɼʠʘʧʘʟʦʥ: (0 cé3 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

- çɺʢʣ. ʤʠʥ.è ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʫʩʪʘʚʢʠ 

(ʝʩʣʠ ʫʩʪʘʚʢʘ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ 

ʫʨʦʚʥʷ ʙʫʜʝʪ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ). ɼʠʘʧʘʟʦʥ: (0 cé23 ʯ 59 ʤʠʥ 

59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

- çɺʳʢʣ. ʤʠʥ.è ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ (ʝʩʣʠ 

ʫʩʪʘʚʢʘ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʙʫʜʝʪ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ). ɼʠʘʧʘʟʦʥ: (0 cé23 ʯ 59 ʤʠʥ 

59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ʂʥʦʧʢʘ çɺʳʜʝʣʝʥʠʝ ʢʘʥʘʣʘè ʜʣʷ ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʧʨʠ ʠʟ-

ʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ çʂʘʥʘʣè ʠʣʠ çɿʥʘʯʝʥʠʝè. ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚʳʜʝʣʝʥʠʷ 

ʦʧʦʨʥʦʛʦ ʢʘʥʘʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʫʩʪʘʚʦʢ. ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʚʢʦʡ ʚʳʙʠʨʘʝʪʩʷ çʀʩʪʦʯʥʠʢè = ç<ʂʘʥʘʣ ʫʩʪʘʚʢʠ>è, ʩʪʠʣʴ ʯʠʩʝʣ = ʯʝʨʥʳʡ, 

ʮʚʝʪ ʬʦʥʘ = ʦʨʘʥʞʝʚʳʡ ʜʣʷ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʫʩʪʘʚʢʠ ʠ ʢʨʘʩʥʳʡ ʜʣʷ ʘʚʘʨʠʡʥʦʡ.  

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʫʩʪʘʚʦʢ ʦʥʠ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʵʢʨʘʥʝ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʦʪʦʙʨʘʞʝʥʠʝʤ 

ʟʥʘʯʝʥʠʡ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʪʘʙʣʠʮ, ʛʠʩʪʦʛʨʘʤʤ ʠ ʤʥʝʤʦʩʭʝʤ 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 
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2.17.15 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʊʘʡʤʝʨè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 

ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʪʠʧʘ çʊʘʡʤʝʨè ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʪʩʯʝʪʘ ʚʨʝʤʝʥʠ 

ʚ ʩʝʢʫʥʜʘʭ. ɼʦ ʧʝʨʚʦʛʦ ʟʘʧʫʩʢʘ ʪʘʡʤʝʨʘ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʚʥʦ 0. 

ɼʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ 

çʚʨʝʤʷè. 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʊʘʡʤʝʨè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʊʘʡʤʝʨè ï ʟʘʜʘʥ ʨʝʞʠʤ çʊʘʡʤʝʨè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çʂʘʥʘʣ ʜʣʷ ʟʘʧʫʩʢʘè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʟʘʧʫʩʢʘ ʪʘʡʤʝʨʘ. ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ > 0 ʪʘʡʤʝʨ ʟʘʧʫʩʢʘ-

ʝʪʩʷ, ʧʨʠ ʟʥʘʯʝʥʠʠ Ò 0 ʪʘʡʤʝʨ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

çʂʘʥʘʣ ʜʣʷ ʧʘʫʟʳè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʙʫ-

ʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʧʘʫʟʳ ʪʘʡʤʝʨʘ. ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ > 0 ʦʪʩʯʝʪ ʪʘʡʤʝʨʘ ʦʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ, ʧʨʠ ʟʥʘʯʝʥʠʠ Ò 0 ʪʘʡʤʝʨ ʧʨʦʜʦʣʞʘʝʪʩʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

çʈʝʞʠʤè ïʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʪʘʡʤʝʨʘ: 

- çʩʙʨʦʩ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠè ï ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʪʘʡʤʝʨʘ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʩʙʨʘʩʳʚʘʝʪʩʷ ʥʘ 

0 (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʩʙʨʦʩ ʧʦʩʣʝ ʟʘʧʫʩʢʘè ï ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʪʘʡʤʝʨʘ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʥʝ ʩʙʨʘʩʳʚʘʝʪʩʷ, 

ʩʙʨʦʩ ʥʘ 0 ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʟʘʧʫʩʢʝ ʪʘʡʤʝʨʘ; 

- çʩʙʨʦʩ ʠʟ ʢʘʥʘʣʘè ï ʩʙʨʦʩ ʥʘ 0 ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʠʛʥʘʣʫ ʠʟ ʢʘʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʧʘʨʘʤʝʪ-

ʨʦʤ çʂʘʥʘʣ ʜʣʷ ʩʙʨʦʩʘè. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè).  
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2.17.16 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʉʯʝʪʯʠʢè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʉʯʝʪʯʠʢ 

      ʂʦʜ ʦʰʠʙʢʠ 
 

ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʪʠʧʘ çʉʯʝʪʯʠʢè ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʯʝʪʯʠʢʘ ʧʝʨʝʭʦ-

ʜʦʚ ʩʦʩʪʦʷʥʠʡ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʉʯʝʪʯʠʢè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʉʯʝʪʯʠʢè ï ʟʘʜʘʥ ʨʝʞʠʤ çʉʯʝʪʯʠʢè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

ʂʥʦʧʢʘ çʉʙʨʦʩè ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʩʙʨʦʩʘ ʥʘʢʦʧʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʥʪʝʛʨʘʪʦʨʘ. 

çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʠʩ-

ʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʠʥʢʨʝʤʝʥʪʘ ʩʯʝʪʯʠʢʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

çʂʘʥʘʣ ʜʣʷ ʩʙʨʦʩʘè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʩʙʨʦʩʘ ʩʯʝʪʯʠʢʘ. ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ > 0 ʧʨʦʠʩʭʦʜʠʪ 

ʩʙʨʦʩ ʩʯʝʪʯʠʢʘ ʚ 0. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

çʈʝʞʠʤè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʩʧʦʩʦʙ ʠʥʢʨʝʤʝʥʪʘ ʩʯʝʪʯʠʢʘ: 

- çʧʝʨʝʜʥʠʡ ʬʨʦʥʪè ï ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʢʘ-

ʥʘʣʘ ʩ ʩʦʩʪʦʷʥʠʷ Ò 0 ʥʘ ʩʦʩʪʦʷʥʠʝ > 0; 

- çʟʘʜʥʠʡ ʬʨʦʥʪè ï ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ 

ʩ ʩʦʩʪʦʷʥʠʷ > 0 ʥʘ ʩʦʩʪʦʷʥʠʝ Ò 0; 

- çʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʬʨʦʥʪè ï ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘ-

ʯʝʥʠʷ ʢʘʥʘʣʘ ʩ ʩʦʩʪʦʷʥʠʷ Ò 0 ʥʘ ʩʦʩʪʦʷʥʠʝ > 0 ʠ ʩ ʩʦʩʪʦʷʥʠʷ > 0 ʥʘ ʩʦʩʪʦʷʥʠʝ Ò 0. 

çʎʝʥʘ ʠʤʧʫʣʴʩʘè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʠʥʢʨʠʤʠʥʠʨʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʦʙʥʘ-

ʨʫʞʝʥʠʠ ʠʤʧʫʣʴʩʘ ʥʘ ʢʘʥʘʣʝ ʠʩʪʦʯʥʠʢʘ; 

çɿʘʛʨʫʟʢʘ ʠʟ ʘʨʭʠʚʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʟʘʛʨʫʟʢʠ ʠʟ ʘʨʭʠʚʘ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 

ʧʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʝ ʧʨʠʙʦʨʘ (ʢʘʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʚ ʘʨʭʠʚʠʨʫʝʤʫʶ ʛʨʫʧʧʫ): 

- çʥʝ ʟʘʛʨʫʞʘʪʴè ï ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʝ ʟʘʛʨʫʞʘʝʪʩʷ; 

- çʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝè ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʛʨʫʟʢʘ ʧʦʩʣʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʟ ʘʨʭʠʚʘ. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè);  
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ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè). 

2.17.17 ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʂʦʜ ʦʰʠʙʢʠè 

      ɺʳʢʣʶʯʝʥ 

      ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʚʭʦʜ 

      ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ 

      Modbus 

      ɺʳʙʦʨ ʟʥʘʯʝʥʠʷ 

      ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

      ʈʝʛʫʣʷʪʦʨ 

      ʇʨʦʬʠʣʴ 

      ɼʘʥʥʳʝ ʠʟ ʜʨʫʛʦʛʦ ʢʘʥʘʣʘ 

      ʉʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ 

      ʌʦʨʤʫʣʘ 

      ʀʥʪʝʛʨʘʪʦʨ 

      ʋʩʪʘʚʢʘ 

      ʊʘʡʤʝʨ 

      ʉʯʝʪʯʠʢ 

ʄʝʥʶ  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ  ʈʝʞʠʤ  ʂʦʜ ʦʰʠʙʢʠ 
 

ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʪʠʧʘ çʂʦʜ ʦʰʠʙʢʠè ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʚʳʚʦʜʘ ʩʦʩʪʦʷʥʠʷ ʟʥʘ-

ʯʝʥʠʷ ʦʰʠʙʢʠ ʢʘʥʘʣʘ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʨʝʞʠʤʝ çʂʦʜ ʦʰʠʙʢʠè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʠʤʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

çʈʝʞʠʤ: ʂʦʜ ʦʰʠʙʢʠè ï ʟʘʜʘʥ ʨʝʞʠʤ çʂʦʜ ʦʰʠʙʢʠè. 

çɿʥʘʯʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ. 

çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʠʩ-

ʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ ʚʳʚʦʜʘ ʢʦʜʘ ʦʰʠʙʢʠ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʥʝʪ. 

çʈʝʞʠʤè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʪʠʧ ʚʳʚʦʜʠʤʦʛʦ ʟʥʘʯʝʥʠʷ: 

- çʢʦʜ ʦʰʠʙʢʠè ï ʚ ʟʥʘʯʝʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʦʜ ʦʰʠʙʢʠ ʠʟ ʚʳʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ; 

- çʥʘʣʠʯʠʝ ʦʰʠʙʢʠè ï ʚ ʟʥʘʯʝʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ 0 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʢʠ ʠ 1 ʧʨʠ ʥʘʣʠʯʠʠ 

ʦʰʠʙʢʠ; 

- çʦʪʩʫʪʩʪʚʠʝ ʦʰʠʙʢʠè ï ʚ ʟʥʘʯʝʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ 1 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʢʠ ʠ 0 ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʦʰʠʙʢʠ. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʋʜʝʨʞʘʥʠʝ ʟʥʘʯʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝ-

ʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʙʨʘʙʦʪʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʘʥ-

ʥʳʭ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʆʪʦʙʨʘʞʝʥʠʝè ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʠ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ 

ʥʘʩʪʨʦʡʢʠè). 

ɹʣʦʢ çʋʧʨʘʚʣʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʫʩʪʘʚʢʘʤʠ, ʚʳʧʦʣʥʷʪʴ ʢʦʧʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʢ ʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. (ʩʤ. ʧ. 2.17.2 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè).  
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2.18 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ī ɻʨʫʧʧʳ 

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

ʄʝʥʶ  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

  ʆʪʯʝʪʳ 

  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

  Modbus 

  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 
 

ɻʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ 1é12 ʣʶʙʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ. 

2.18.1 ɻʨʫʧʧʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ ʥʘʟʚʘʥʠʷ ʠʟ 

ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʨʘʟʜʝʣʘ çɻʨʫʧʧʳè ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʜʝʩʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠʩʚʘʠʚʘʝʪ ʛʨʫʧʧʝ ʥʘʠʤʝʥʦʚʘʥʠʝ. 

ʂʥʦʧʢʘ çɻʨʫʧʧʘè ï ʠʤʝʝʪ ʜʚʘ ʩʦʩʪʦʷʥʠʷ: 

- çʚʳʢʣʶʯʝʥʘè ï ʧʦʩʣʝ ʚʳʙʦʨʘ ʵʪʦʡ ʦʧʮʠʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʚʠʜʥʳ, ʠ ʵʪʘ 

ʛʨʫʧʧʘ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʢʣʶʯʝʥʘè ï ʛʨʫʧʧʘ ʘʢʪʠʚʥʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʜʣʷ ʢʥʦʧʢʠ çɻʨʫʧʧʘè ʩʦʩʪʦʷʥʠʷ çɺʢʣʶʯʝʥʘè ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: 

ʂʥʦʧʢʘ çɺʠʟʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʠʟʫʘʣʠ-

ʟʘʮʠʠ ʜʣʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʧ. 2.18.3 çɻʨʫʧʧʳ ï ɺʠʟʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠè. 

ʂʥʦʧʢʘ çɿʘʛʨʫʟʢʘ ʩʪʠʣʝʡè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʟʘʛʨʫʟʢʠ ʩʦʭʨʘʥʸʥʥʳʭ ʨʘʥʝʝ ʩʪʠʣʝʡ ʛʨʫʧʧʳ. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɸʨʭʠʚʘʮʠʷè ï ʙʣʦʢ ʟʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʜʘʥʥʳʭ. ʇʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʧ. 2.18.2 çɻʨʫʧʧʳ ï ɸʨʭʠʚʘʮʠʷè. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè ï ʙʣʦʢ ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʦʛʠ-

ʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʛʨʫʧʧʝ (ʩʤ. ʨʠʩʫʥʦʢ 2.66). ɹʣʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫ-

ʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- ʧʦʟʠʮʠʠ ç1é12è ï ʜʣʷ ʢʘʞʜʦʡ ʧʦʟʠʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ: 

- çʇʫʩʪʦè ï ʧʦʟʠʮʠʷ ʦʩʪʘʝʪʩʷ ʧʫʩʪʦʡ; 

- çʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣè ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʣʶʙʦʡ ʜʦʩʪʫʧʥʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʘ-

ʥʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʥʘ ʵʢʨʘʥʝ; 

- çʉʪʠʣʴè ï ʟʘʜʘʸʪ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘ-

ʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʜʣʷ ʵʪʦʡ ʧʦʟʠʮʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʢʘʟʘʪʴ ʮʚʝʪ ʬʦʥʘ ʚ ʢʘʥʘʣʝ 

(ʢʨʦʤʝ ʮʚʝʪʘ ʟʥʘʯʝʥʠʷ) ʠ ʮʚʝʪ ʵʣʝʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʥʘʣʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɼʣʷ ʪʠʧʘ 

ʦʪʦʙʨʘʞʝʥʠʷ çʛʨʘʬʠʢè ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʪʦʣʱʠʥʘ; 

- ʢʥʦʧʢʠ çʂʘʥʘʣ 1èéçʂʘʥʘʣ 12è ʧʦʟʚʦʣʷʶʪ ʦʪʢʨʳʪʴ ʤʝʥʶ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʢʘʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʟʠʮʠʠ; 

- ʢʥʦʧʢʠ ʩ ʩʠʤʚʦʣʦʤ ç è ʧʦʟʚʦʣʷʶʪ ʩʢʨʳʪʴ/ʦʪʦʙʨʘʟʠʪʴ ʢʘʥʘʣ ʛʨʫʧʧʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʧʦʟʠʮʠʠ ʚ ʧʦʣʝ ʛʨʘʬʠʢʘ. ʇʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʧʨʠʙʦʨʘ ʬʣʘʛʠ ʩʙʨʘʩʳʚʘʶʪʩʷ, ʚʩʝ ʢʘ-

ʥʘʣʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʛʨʘʬʠʢʝ.  
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ʈʠʩʫʥʦʢ 2.66 ï ɺʠʜ ʤʝʥʶ ʙʣʦʢʘ ʧʘʨʘʤʝʪʨʦʚ çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè ʤʝʥʶ çɻʨʫʧʧʳè 

2.18.2 ɻʨʫʧʧʳ ï ɸʨʭʠʚʘʮʠʷ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʘʥʥʳʝ ʠʟ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʟʘʧʠʩʳʚʘʣʠʩʴ ʚ ʘʨʭʠʚ ʥʝʦʙʭʦʜʠʤʦ: 

- ʧʨʠʩʦʝʜʠʥʠʪʴ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʢ ʛʨʫʧʧʝ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʘ ʧʘʨʘʤʝʪʨʦʚ çʃʦʛʠʯʝʩʢʠʝ ʢʘ-

ʥʘʣʳè (ʩʤ. ʧ. 2.18.1 çɻʨʫʧʧʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè); 

- ʚʢʣʶʯʠʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʜʘʥʥʳʭ, ʟʘʜʘʚ ʧʘʨʘʤʝʪʨʳ ʚ ʙʣʦʢʝ ʧʘʨʘʤʝʪʨʦʚ çʇʘʨʘʤʝʪʨʳ ʨʝʛʠ-

ʩʪʨʘʮʠʠè; 

- ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʤʝʥʶ ʩʦʭʨʘʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ; 

- ʧʦʣʫʯʝʥʥʳʝ ʬʘʡʣʳ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʳ ʥʘ USB-ʬʣɻ -hʥʘʢʦʧʠʪʝʣʴ 

(ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʬʘʡʣʘʤʠ ʩʤ. ʚ ʧ. 2.10 çʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠè). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çɸʨʭʠʚʘʮʠʷè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ: 

çʆʩʥʦʚʥʦʡ ʨʝʞʠʤè ï ʟʘʜʘʸʪ ʩʧʦʩʦʙ ʟʘʧʫʩʢʘ ʨʝʛʠʩʪʨʘʮʠʠ ʛʨʫʧʧʳ: 

- çʚʳʢʣʶʯʝʥè ï ʨʝʛʠʩʪʨʘʮʠʷ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʳ ʚʳʢʣʶʯʝʥʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʢʣʶʯʝʥè ï ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ; 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʦʧʮʠʶ ʘʢʪʠʚʠʨʫʝʪ ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè, ʢʦʪʦʨʳʡ ʨʘʟʨʝʰʘʝʪ ʨʝʛʠ-

ʩʪʨʘʮʠʶ ʜʘʥʥʳʭ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʙʦʣʴʰʝ ʥʫʣʷ. 

çʀʩʪʦʯʥʠʢ ʦʩʥʦʚʥʦʛʦ ʨʝʞʠʤʘè ï ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʚʠʜʠʤʳʤ ʜʣʷ çʈʝʞʠʤ: ʠʟ ʣʦʛ. ʢʘ-

ʥʘʣʘè, ʚ ʵʪʦʤ ʧʘʨʘʤʝʪʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʙʫ-

ʜʝʪ ʠʩʪʦʯʥʠʢʦʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʣʷ ʵʪʦʡ ʛʨʫʧʧʳ; ʨʝʛʠʩʪʨʘʮʠʷ ʘʢʪʠʚʥʘ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʚ ʚʳʙʨʘʥ-

ʥʦʤ ʢʘʥʘʣʝ ʙʦʣʴʰʝ ʥʫʣʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʇʫʩʪʦ. 

çʆʩʥʦʚʥʦʡ ʧʝʨʠʦʜè ï ʧʘʨʘʤʝʪʨ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʧʝʨʠʦʜ ʨʝʛʠʩʪʨʘʮʠʠ. ɼʠʘʧʘʟʦʥ 

(0 ʩé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 ʩ. 

çʆʩʦʙʳʡ ʨʝʞʠʤè ï ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʦʩʦʙʳʭ ʩʠ-

ʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ (ʥʘʧʨʠʤʝʨ, ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ). 

ʇʘʨʘʤʝʪʨ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥè ï ʦʩʦʙʳʡ ʨʝʞʠʤ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʢʣʶʯʝʥ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʦʧʮʠʷ ʘʢʪʠʚʠʨʫʝʪ ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢè, ʜʘʥʥʳʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ, ʢʦ-

ʛʜʘ ʟʥʘʯʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʙʦʣʴʰʝ ʥʫʣʷ. 

çʀʩʪʦʯʥʠʢ ʦʩʦʙʦʛʦ ʨʝʞʠʤʘè ï ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʚʠʜʠʤʳʤ ʚ ʨʝʞʠʤʝ çʆʩʦʙʳʡ ʨʝʞʠʤ: ʠʟ 

ʣʦʛ. ʢʘʥʘʣʘè. ʂʦʛʜʘ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʙʦʣʴʰʝ ʥʫʣʷ, ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʦʩʦʙʦʤ ʨʝʞʠʤʝ 

ʚʢʣʶʯʝʥʘ.  
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çʆʩʦʙʳʡ ʧʝʨʠʦʜè ï ʧʘʨʘʤʝʪʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʯʘʩʪʦʪʫ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʜʣʷ ʦʩʦʙʦʛʦ 

ʨʝʞʠʤʘ. ɼʠʘʧʘʟʦʥ (0 ʩé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 0 ʩ. 

ɼʣʷ ʣʶʙʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘʩʪʨʦʝʢ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʛʨʫʧʧʳ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝ-

ʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʩʪʨʘʮʠʠ, ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ çʆʪʦʙʨʘʞʝʥʠʝè ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʧʘ-

ʨʘʤʝʪʨʦʚ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʨʝʛʠʩʪʨʠʨʫʝʤʫʶ ʛʨʫʧʧʫ) ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʬʘʡʣ ʘʨ-

ʭʠʚʘ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʪʢʣʶʯʘʝʪ ʈʄʊ 79 ʠʣʠ ʠʟʤʝʥʷʝʪ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʛʨʫʧʧʦʡ, ʥʦʚʳʡ ʬʘʡʣ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝ ʩʦʟʜʘʝʪʩʷ. 

çʈʘʟʜʝʣʝʥʠʝ ʘʨʭʠʚʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʨʘʟʜʝʣʝʥʠʷ ʘʨʭʠʚʘ ʥʘ ʬʘʡʣʳ ï ʪʝʢʫʱʠʡ 

ʘʨʭʠʚ ʛʨʫʧʧʳ ʟʘʢʨʳʚʘʝʪʩʷ, ʧʦʩʣʝʜʥʠʝ 30 ʩ ʘʨʭʠʚʘʮʠʠ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʨʘʟʜʝʣʝʥʠʠ ʘʨʭʠʚʘ. ʈʘʟʜʝʣʝʥʠʝ ʘʨʭʠʚʘ 

ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʢʨʘʡʥʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʘʨʭʠʚʘ ʥʝ ʥʝ-

ʩʢʦʣʴʢʦ ʬʘʡʣʦʚ. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʦ ʠʟ ʩʧʠʩʢʘ: 

- çʧʨʠ ʠʟʤ. ʢʦʣ-ʚʘ ʢʘʥʘʣʦʚè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ) ï ʨʘʟʜʝʣʝʥʠʝ ʘʨʭʠʚʘ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʚ ʛʨʫʧʧʝ; 

- çʠʟ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘè ï ʨʘʟʜʝʣʝʥʠʝ ʘʨʭʠʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ ʥʘ 

ʢʘʥʘʣʝ, ʦʧʨʝʜʝʣʷʝʤʦʤ ʧʘʨʘʤʝʪʨʦʤ çʀʩʪʦʯʥʠʢ ʜʣʷ ʨʘʟʜʝʣ.è, ʠʣʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʣʠ-

ʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʚ ʛʨʫʧʧʝ. 

çʀʩʪʦʯʥʠʢ ʜʣʷ ʨʘʟʜʝʣ.è ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʝʪ ʢʘʥʘʣ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʘʨʭʠʚʘ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ 

ʟʥʘʯʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ ʩ 0 ʥʘ 1 ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʝʣʝʥʠʝ ʘʨʭʠʚʘ. ʈʘʟʜʝʣʝʥʠʝ ʘʨʭʠʚʘ ʥʝʚʦʟ-

ʤʦʞʥʦ ʯʘʱʝ ʯʝʤ ʨʘʟ ʚ 30 ʩ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ 

çʈʘʟʜʝʣʝʥʠʝ ʘʨʭʠʚʘè ʨʘʚʥʦʤ çʠʟ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘè. 

2.18.3 ɻʨʫʧʧʳ ï ɺʠʟʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ 

ʂʥʦʧʢʘ çɺʠʟʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʜʣʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ ʝʝ ʦʪʦʙʨʘʞʝʥʠʷ. ʄʝʥʶ ʩʦʜʝʨ-

ʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

çɻʠʩʪʦʛʨʘʤʤʳè ï ʟʘʜʘʝʪ ʪʠʧ ʦʪʦʙʨʘʞʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤ ʜʣʷ ʛʨʫʧʧʳ. ɺʘʨʠʘʥʪʳ: 

- çʛʦʨʠʟʦʥʪʘʣʴʥʦè ï ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʝʨʪʠʢʘʣʴʥʦè ï ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

çʆʪʨʠʩʦʚʢʘ ʛʠʩʪʦʛʨʘʤʤè ð ʟʘʜʘʸʪ ʨʝʞʠʤ ʦʪʨʠʩʦʚʢʠ ʛʠʩʪʦʛʨʘʤʤ. ɺʘʨʠʘʥʪʳ: 

-  çʙʝʟ ʣʠʤʠʪʦʚ ʠ ʟʥʘʯʝʥʠʷè ð ʥʝ ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʠ ʜʠʘʧʘʟʦʥ 

ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʥʘʣʘ; 

-  çʪʦʣʴʢʦ ʣʠʤʠʪʳè ð ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʪʦʣʴʢʦ ʧʨʝʜʝʣʳ ʢʘʥʘʣʘ; 

-  çʣʠʤʠʪʳ ʠ ʧʨʦʮʝʥʪʳè ð ʦʪʦʙʨʘʞʘʪʴ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʜʠʘʧʘʟʦʥʘ ʦʪʦʙ-

ʨʘʞʝʥʠʷ ʠ ʜʠʘʧʘʟʦʥ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʥʘʣʘ; 

-  çʣʠʤʠʪʳ ʠ ʟʥʘʯʝʥʠʝè ð ʦʪʦʙʨʘʞʘʪʴ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʠ ʜʠʘʧʘʟʦʥ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʥʘʣʘ. 

çɻʨʘʬʠʢʠè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʝʪ ʪʠʧ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʫʧʧʳ. ɺʘʨʠʘʥʪʳ: 

- çʛʦʨʠʟʦʥʪʘʣʴʥʦè ï ʦʩʴ ʚʨʝʤʝʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘ; 

- çʚʝʨʪʠʢʘʣʴʥʦè ï ʦʩʴ ʚʨʝʤʝʥʠ ʚʝʨʪʠʢʘʣʴʥʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ). 

çʐʢʘʣʘ ʚʨʝʤʝʥʠè ï ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʘʟʤʝʨ ʰʢʘʣʳ ʚʨʝʤʝʥʠ ʛʨʘʬʠʢʘ. ɼʘʥʥʳʡ 

ʧʘʨʘʤʝʪʨ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʞʘʪʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʢʫʨʩʦʨʘ ʥʘ ʧʦʣʝ ʛʨʘʬʠʢ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ. ɼʠʘʧʘʟʦʥ (1 ʩé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

1 ʤʠʥ. 

çʌʦʥè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʬʦʥ ʛʨʘʬʠʢʘ ʠ ʠʤʝʝʪ ʚʘʨʠʘʥʪʳ: 

- çʩʚʝʪʣʳʡè ï ʬʦʥ ʦʢʥʘ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʤʚʦʣʦʚ ʙʝʣʳʡ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʪʝʤʥʳʡè ï ʬʦʥ ʦʢʥʘ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʤʚʦʣʦʚ ʯʝʨʥʳʡ.  
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çʆʪʨʠʩʦʚʢʘ ʪʘʙʣʠʮʳè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʪʘʙʣʠʮʳ: 

- çʅʝ ʟʘʢʨʘʰʠʚʘʪʴ ʠʟʤ.è ï ʬʦʥ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝ ʤʝʥʷʝʪ ʮʚʝʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʮʚʝʪʘ 
ʧʦʣʷ ʪʘʙʣʠʮʳ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çɿʘʢʨʘʰʠʚʘʪʴ ʠʟʤ.è ï ʬʦʥ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʤʝʥʷʝʪ ʮʚʝʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʮʚʝʪʘ ʧʦʣʷ 
ʪʘʙʣʠʮʳ; 

- çʊʦʣʴʢʦ ʟʥʘʯʝʥʠʝè ð ʚʳʚʦʜʠʪʴ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʚ ʪʘʙʣʠʮʝ; 

- çʊʦʣʴʢʦ ʠʤʷè ð ʚʳʚʦʜʠʪʴ ʪʦʣʴʢʦ ʠʤʷ ʚ ʪʘʙʣʠʮʝ. 

çɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʪʘʙʣʠʮʳè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʝʜʠʥʠʮ ʠʟʤʝʨʝ-

ʥʠʡ ʚ ʪʘʙʣʠʮʝ. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çɺ ʥʠʞʥʝʡ ʯʘʩʪʠè ï ʚʳʚʦʜ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʡ ʚ ʥʠʞʥʝʤ ʧʦʣʝ ʵʣʝʤʝʥʪʘ ʪʘʙʣʠʮʳ (ʟʥʘʯʝ-
ʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çɺ ʧʦʣʝ ʠʤʝʥʠè ï ʚʳʚʦʜ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʡ ʚ ʧʦʣʝ ʠʤʝʥʠ ʵʣʝʤʝʥʪʘ ʪʘʙʣʠʮʳ; 

- çɺ ʧʦʣʝ ʟʥʘʯʝʥʠʡè ï ʚʳʚʦʜ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʡ ʚ ʧʦʣʝ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʘ ʪʘʙʣʠʮʳ. 

çʆʪʨʠʩʦʚʢʘ ʫʩʪʘʚʦʢ ʥʘ ʛʨʘʬʠʢʝè ð ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʣʠʥʠʡ ʫʩʪʘʚʦʢ ʥʘ 

ʧʦʣʝ ʛʨʘʬʠʢʘ. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

-  çʚʳʢʣè ð ʥʝ ʦʪʦʙʨʘʞʘʪʴ ʣʠʥʠʠ ʫʩʪʘʚʦʢ; 
-  çʚʢʣè ð ʦʪʦʙʨʘʞʘʪʴ ʣʠʥʠʠ ʫʩʪʘʚʦʢ 
ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʐʢʘʣʘ ʟʥʘʯʝʥʠʡè ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: 

¶ çʐʢʘʣʘ ʛʨʘʬʠʢʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʝʪ ʪʠʧ ʰʢʘʣʳ ʟʥʘʯʝʥʠʡ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʛʨʫʧʧʳ, ʚʘʨʠʘʥʪʳ: 

- çʦʙʳʯʥʘʷè ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʝʚʦʤʫ (ʠʣʠ ʥʠʞʥʝʤʫ) ʢʨʘʶ, ʤʘʢ-
ʩʠʤʘʣʴʥʦʝ ï ʧʨʘʚʦʤʫ (ʠʣʠ ʚʝʨʭʥʝʤʫ) ʢʨʘʶ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʠʥʚʝʨʪʠʨʦʚʘʥʥʘʷè ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʘʚʦʤʫ (ʠʣʠ ʚʝʨʭʥʝʤʫ) 
ʢʨʘʶ, ʤʘʢʩʠʤʘʣʴʥʦʝ ï ʣʝʚʦʤʫ (ʠʣʠ ʥʠʞʥʝʤʫ) ʢʨʘʶ; 

- çʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷè ð ʛʨʘʬʠʢ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʰʢʘʣʦʡ, ʥʘ ʛʨʘʬʠʢʝ 
ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʤʦʜʫʣʴ ʟʥʘʯʝʥʠʡ ʢʘʥʘʣʦʚ. 

¶ çʆʙʱʘʷ ʰʢʘʣʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʥʘʣʦʚ ʩ ʨʘʟʥʳʤʠ ʜʠʘʧʘʟʦ-

ʥʘʤʠ ʥʘ ʛʨʘʬʠʢʝ. ɺʘʨʠʘʥʪʳ: 

- çʥʝʪè ï ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʰʢʘʣʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ); 

- çʜʘè ï ʜʣʷ ʚʩʝʭ ʢʘʥʘʣʦʚ ʟʘʜʘʸʪʩʷ ʤʠʥʠʤʫʤ ʠ ʤʘʢʩʠʤʫʤ ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʟʥʘʯʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʝʜʠʥʘʷ ʰʢʘʣʘ. 

¶ çʂʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚʥʳʭ ʜʠʘʧʘʟʦʥʦʚè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚʥʳʭ ʜʝʣʝ-

ʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʛʨʘʬʠʢʝ. ɼʠʘʧʘʟʦʥ 1é20. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 4. 

¶ çʂʦʣʠʯʝʩʪʚʦ ʜʦʧ. ʜʠʘʧʘʟʦʥʦʚè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʣʝ-

ʥʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʛʨʘʬʠʢʝ. ɼʠʘʧʘʟʦʥ 1é20. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 10. 

¶ çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʢʘʥʘʣ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʠʩʪʦʯʥʠʢʦʤ 

ʜʘʥʥʳʭ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ. ɺʘʨʠʘʥʪʳ: 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè; 

- çʨʫʯʥʦʡ ʚʚʦʜè. 
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2.19 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ī ʄʥʝʤʦʩʭʝʤʳ 

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

ʄʝʥʶ  ʄʥʝʤʦʩʭʝʤʳ 

  ʆʪʯʝʪʳ 

  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

  Modbus 

  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 
 

ʄʥʝʤʦʩʭʝʤʳ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʣʦʛʠʯʝʩʢʠʭ ʢʘ-

ʥʘʣʦʚ ʥʘ ʵʢʨʘʥʝ ʧʨʠʙʦʨʘ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʨʠʙʦʨʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʪ 0 ʜʦ 30 ʤʥʝʤʦʩʭʝʤ. 

ʆʪʦʙʨʘʟʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʫʶ ʤʥʝʤʦʩʭʝʤʫ ʥʘ ʵʢʨʘʥʝ ʚʦʟʤʦʞʥʦ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʪʨʘʥʠʮ çɺʠʜè ʥʘ ʦʩʥʦʚʥʦʤ ʵʢʨʘʥʝ ʧʨʠʙʦʨʘ.  

2.19.1 ʄʥʝʤʦʩʭʝʤʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

 

ʈʠʩʫʥʦʢ 2.67 ï ʄʝʥʶ ʦʙʱʠʭ ʥʘʩʪʨʦʝʢ ʤʥʝʤʦʩʭʝʤ 
 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʤʥʝʤʦʩʭʝʤʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ ʥʘʟʚʘ-

ʥʠʷ ʠʟ ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʤʥʝʤʦʩʭʝʤʳ ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʟʘʜʘʸʪ ʥʘʟʚʘʥʠʝ ʤʥʝʤʦʩʭʝʤʳ, ʦʪʦʙʨʘʞʘʝʤʦʝ ʧʨʠ ʧʨʦʩʤʦʪʨʝ. 

çʌʦʥè ï ʟʘʜʘʸʪ ʬʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʥʝʤʦʩʭʝʤʳ. ʌʦʥʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʛʨʫʞʘʶʪʩʷ ʚ 

ʤʝʥʶ çʄʝʥʶè Ÿ çɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʘʡʣʳè Ÿ çʀʟʦʙʨʘʞʝʥʠʷ ʤʥʝʤʦʩʭʝʤè. ɺʳʙʨʘʥʥʦʝ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʙʫʜʝʪ ʨʘʩʪʷʥʫʪʦ ʜʦ ʨʘʟʨʝʰʝʥʠʷ 800ʭ533. ʇʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ çʌʦʥè ʨʘʚʥʳʤ 

çʅʝʪè ʬʦʥ ʦʩʪʘʥʝʪʩʷ ʥʝʟʘʧʦʣʥʝʥʥʳʤ (ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʥʝʤʦʩʭʝʤʳ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʵʢʨʘʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʠʟ ʨʘʟʥʳʭ 

ʛʨʫʧʧ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ï çʅʝʪè. 

ʂʥʦʧʢʘ çʈʝʜʘʢʪʠʨʦʚʘʪʴ ʤʥʝʤʦʩʭʝʤʫè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥʥʦʡ ʤʥʝ-

ʤʦʩʭʝʤʳ (ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʧ. 2.19.2). 
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2.19.2 ʄʥʝʤʦʩʭʝʤʳ ï ʄʝʥʶ çʈʝʜʘʢʪʠʨʦʚʘʪ ɹʤʥʝʤʦʩʭʝʤʫè 

ʄʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʥʝʤʦʩʭʝʤʳ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʙʨʘʥ-

ʥʦʡ ʤʥʝʤʦʩʭʝʤʳ ʠ ʜʦʙʘʚʣʷʪʴ ʥʘ ʤʥʝʤʦʩʭʝʤʫ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʝʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 2.68). 
 

 

ʈʠʩʫʥʦʢ 2.68 ï ʄʝʥʶ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʥʝʤʦʩʭʝʤ 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʤʥʝʤʦʩʭʝʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦ-

ʤʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʠʣʠ ʥʘʞʘʪʠʝʤ ʥʘ ʠʩʢʦʤʳʡ ʵʣʝʤʝʥʪ ʥʘ ʵʢʨʘʥʝ 

ʧʨʝʜʧʨʦʩʤʦʪʨʘ. ɺʳʙʨʘʥʥʳʡ ʵʣʝʤʝʥʪ ʥʘ ʵʢʨʘʥʝ ʧʨʝʜʧʨʦʩʤʦʪʨʘ ʚʳʜʝʣʷʝʪʩʷ ʦʨʘʥʞʝʚʦʡ ʨʘʤʢʦʡ ʠ 

ʩʦʟʜʘʝʪ ʜʚʝ ʢʥʦʧʢʠ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʡ (ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ) ʠ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (ʚ ʧʨʘʚʦʤ 

ʥʠʞʥʝʤ ʫʛʣʫ). ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʠʣʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʤʥʝʤʦʩʭʝʤʳ ʪʨʝʙʫʝʪʩʷ ʥʘʞʘʪʴ 

ʥʘ ʦʜʥʫ ʠʟ ʢʥʦʧʦʢ ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʵʢʨʘʥ, ʧʝʨʝʚʝʩʪʠ ʦʙʣʘʩʪʴ ʥʘʞʘʪʠʷ ʚ ʠʩʢʦʤʦʝ ʧʦʣʦʞʝʥʠʝ. 

ɺ ʩʝʨʝʜʠʥʝ ʤʝʥʶ ʨʘʩʧʦʣʦʞʝʥ ʵʢʨʘʥ ʧʨʝʜʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʥʝʤʦʩʭʝʤʳ. ʌʦʥ 

ʵʢʨʘʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ çʌʦʥè ʠʟ ʤʝʥʶ ʦʙʱʠʭ ʥʘʩʪʨʦʝʢ ʤʥʝʤʦʩʭʝʤ. ʕʢʨʘʥ 

ʩʭʝʤʘʪʠʯʥʦ ʠʟʦʙʨʘʞʘʝʪ ʠʪʦʛʦʚʳʡ ʚʠʜ ʤʥʝʤʦʩʭʝʤʳ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʝʥʶ ʥʘʭʦʜʠʪʩʷ ʧʘʥʝʣʴ ʜʝʡʩʪʚʠʡ, ʩʦʜʝʨʞʘʱʘʷ ʢʥʦʧʢʠ: 

¶ ʢʥʦʧʢʘ ç+è ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʤʥʝʤʦʩʭʝʤʳ. ʇʨʠ ʥʘʞʘʪʠʠ ʜʘʥʥʦʡ 

ʢʥʦʧʢʠ ʩ ʚʳʙʨʘʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʥʝʤʦʩʭʝʤʳ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʢʦʧʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ ï ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʪ ʩʢʦʧʠʨʦʚʘʥʳ, ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʤʥʝʤʦʩʭʝʤʳ ʙʫʜʝʪ ʩʦʟʜʘʥ ʨʷʜʦʤ ʩ 

ʧʨʝʜʳʜʫʱʠʤ ʚʳʙʨʘʥʥʳʤ ʵʣʝʤʝʥʪʦʤ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʥʝʤʦʩʭʝʤʳ ʦʥ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʚʳʙʠʨʘʝʪʩʷ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʥʘ ʦʜʥʦʡ ʤʥʝ-

ʤʦʩʭʝʤʝ ï 20 ʰʪ.; 

¶ ʢʥʦʧʢʘ ç-è ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʚʳʙʨʘʥʥʳʡ ʵʣʝʤʝʥʪ; 

¶ ʦʙʣʘʩʪʴ çʊʠʧè ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʟʘʜʘʪʴ ʪʠʧ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʥʝʤʦ-

ʩʭʝʤʳ. ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʧʨʠ ʚʳʙʨʘʥʥʦʤ ʵʣʝʤʝʥʪʝ ʤʥʝʤʦʩʭʝʤʳ. 

ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: 

- çʛʨʘʬʠʢè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʪʘʙʣʠʮʘè; 

- çʩʪʨʝʣʦʯʥʳʡ ʠʥʜʠʢʘʪʦʨè; 

- çʛʠʩʪʦʛʨʘʤʤʘè; 

¶ ʦʙʣʘʩʪʴ çʇʘʨʘʤʝʪʨʳ ʚʠʜʞʝʪʘè ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʫ çʈʝʜʘʢʪʠʨʦʚʘʪʴè, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʦʪʢʨʳʪʴ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʥʝʤʦʩʭʝʤʳ (ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʦ ʚ ʧ. 2.19.3); 

¶ ʦʙʣʘʩʪʠ çʂʦʦʨʜʠʥʘʪʳè ʠ çʈʘʟʤʝʨè ʧʦʟʚʦʣʷʶʪ ʚʨʫʯʥʫʶ ʚʚʦʜʠʪʴ ʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʤʝʨ 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ (ʧʝʨʚʳʡ ʧʘʨʘʤʝʪʨ) ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ (ʚʪʦʨʦʡ ʧʘʨʘʤʝʪʨ) ʰʢʘʣʘʤ.  
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2.19.3 ʄʥʝʤʦʩʭʝʤʳ ï ʄʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʥʝʤʦʩʭʝʤʳ 

ʄʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʤʥʝʤʦʩʭʝʤʳ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʚʳʙʨʘʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʤʥʝʤʦʩʭʝʤʳ (ʩʤ. ʨʠʩʫʥʦʢ 2.69). 

 

 

ʈʠʩʫʥʦʢ 2.69 ï ʄʝʥʶ ʢʦʥʬʠʛʫʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʤʥʝʤʦʩʭʝʤ 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʤʥʝʤʦʩʭʝʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦ-

ʤʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʊʠʧè ī ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ ʬʫʥʢʮʠʦʥʘʣ, ʠʜʝʥʪʠʯʥʳʡ ʧʘʨʘʤʝʪʨʫ çʊʠʧè ʚ ʤʝʥʶ çʈʝʜʘʢʪʠ-

ʨʦʚʘʪ ɹʤʥʝʤʦʩʭʝʤʫè (ʧ. 2.19.2); 

- ʢʥʦʧʢʘ çɿʘʛʨʫʟʢʘ ʩʪʠʣʝʡè ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʟʘʛʨʫʟʢʠ ʩʦʭʨʘʥʸʥʥʳʭ ʨʘʥʝʝ ʩʪʠʣʝʡ; 

- ʙʣʦʢ çɺʠʟʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠè ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʳ, ʠʜʝʥʪʠʯʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʚ ʤʝʥʶ çɻʨʫʧʧʳ ï ɺʠʟʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠè (ʧ. 2.18.3). ʅʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʛʦ ʙʣʦʢʘ 

ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʷ, ʚʳʙʨʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʝ çʊʠʧè; 

- ʙʣʦʢ çʅʘʩʪʨʦʡʢʘ ʢʘʥʘʣʦʚè ʟʘʜʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʢʦ-

ʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʤʥʝʤʦʩʭʝʤʝ ʠ ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʳ, ʠʜʝʥʪʠʯʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʘ-

ʨʘʤʝʪʨʘʤ ʚ ʤʝʥʶ çɻʨʫʧʧʳ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè (ʧ. 2.18.1): 

- ʧʦʟʠʮʠʠ ç1é12è ï ʜʣʷ ʢʘʞʜʦʡ ʧʦʟʠʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ: 

- çʇʫʩʪʦè ï ʧʦʟʠʮʠʷ ʦʩʪʘʝʪʩʷ ʧʫʩʪʦʡ; 

- çʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣè ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʣʶʙʦʡ ʜʦʩʪʫʧʥʳʡ ʣʦʛʠʯʝʩʢʠʡ 

ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʥʘ ʵʢʨʘʥʝ; 

- çʉʪʠʣʴè ï ʟʘʜʘʸʪ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʜʣʷ ʵʪʦʡ ʧʦʟʠʮʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʢʘʟʘʪʴ ʮʚʝʪ ʬʦʥʘ ʚ ʢʘ-

ʥʘʣʝ (ʢʨʦʤʝ ʮʚʝʪʘ ʟʥʘʯʝʥʠʷ) ʠ ʮʚʝʪ ʵʣʝʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʥʘʣʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ɼʣʷ ʪʠʧʘ ʦʪʦʙʨʘʞʝʥʠʷ çʛʨʘʬʠʢè ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʪʦʣʱʠʥʘ; 

- ʢʥʦʧʢʠ çʂʘʥʘʣ 1èéçʂʘʥʘʣ 12è ʧʦʟʚʦʣʷʶʪ ʦʪʢʨʳʪʴ ʤʝʥʶ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʢʘʥʘʣʘ, ʚʳʙʨʘʥʥʦʛʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʟʠʮʠʠ; 
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2.20 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ī ʆʪʯʝʪʳ 

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

ʄʝʥʶ  ʆʪʯʝʪʳ 

  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

  Modbus 

  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 

 

ʆʪʯʸʪʳ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʝ ʘʨʭʠʚʳ. ʂʘʞʜʳʡ ʦʪʯʸʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʭʨʘʥʷʪʴ ʤʠʥʠʤʘʣʴʥʦʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʟʘ ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ (ʤʠʥʫʪʘ, ʯʘʩ, ʜʝʥʴ, ʤʝʩʷʮ).  

ʈʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʦʪʯʸʪʦʚ ʥʘ ʚʥʝʰʥʠʡ USB-ʜʠʩʢ. 

ɻʣʫʙʠʥʘ ʦʪʯʸʪʘ ʟʘʜʘʸʪʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ ʢʘʞʜʦʛʦ ʦʪʯʸʪʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʘʚʠ-

ʩʠʤʳʭ ʦʪʯʸʪʦʚ ð 32.  

ɺʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʘʨʠʬʤʝʪʠʢʫ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʯʝʤ ʘʥʘʣʦʛʠʯʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʯʝʨʝʟ ʣʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʆʪʯʸʪʳè ʦʪʢʨʳʚʘʝʪʩʷ ʤʝʥʶ ʧʨʦʩʤʦʪʨʘ ʦʪʯʸʪʦʚ (ʧ. 2.20.1). 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʠ ʥʘʩʪʨʦʝʢ ʦʪʯʸʪʦʚ ʜʦʩʪʫʧʥʦ ʧʦ ʢʥʦʧʢʝ çʅʘʩʪʨʦʡʢʠè (ʧ. 2.20.2). 

2.20.1 ʆʪʯʸʪʳ ï ʇʨʦʩʤʦʪʨ ʦʪʯʸʪʦʚ 

ʆʙʣʘʩʪʴ çʇʨʦʩʤʦʪʨ ʦʪʯʸʪʦʚè ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʦʪʯʸʪʦʚ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʩʧʠ-

ʩʦʢ ʩʦʭʨʘʥʸʥʥʳʭ ʜʘʥʥʳʭ ʚ ʚʳʙʨʘʥʥʦʤ ʦʪʯʸʪʝ (ʨʠʩ. 2.70). 

 

ʈʠʩʫʥʦʢ 2.70 ï ɺʠʜ ʵʢʨʘʥʘ ʚ ʤʝʥʶ çʇʨʦʩʤʦʪʨ ʦʪʯʝʪʦʚè 

ʊʘʙʣʠʮʘ ʤʝʥʶ ʩʦʜʝʨʞʠʪ ʩʦʭʨʘʥʸʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʦʪʯʸʪʘ ð ʢʘʜʨʳ ʦʪʯʸʪʘ. 

ɼʘʥʥʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ (ʧʦʩʣʝʜʥʠʝ ʜʦʙʘʚʣʝʥʥʳʝ ʧʦ ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʙʫʜʫʪ ʚ 

ʢʦʥʮʝ ʪʘʙʣʠʮʳ). ʉʧʠʩʦʢ ʵʣʝʤʝʥʪʦʚ ʪʘʙʣʠʮʳ ʢʘʜʨʦʚ ʦʪʯʸʪʘ ʦʙʥʦʚʣʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʦʪʯʸʪʘ ʠʣʠ 

ʦʪʢʨʳʪʠʠ ʤʝʥʶ. ɽʩʣʠ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʢʘʜʨʳ ʚ ʧʨʦʮʝʩʩʝ ʪʦʛʦ, ʢʘʢ ʤʝʥʶ ʦʪʢʨʳʪʦ, ʪʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʤʝʞʜʫ ʦʪʯʸʪʘʤʠ ʠʣʠ ʟʘʥʦʚʦ ʦʪʢʨʳʪʴ ʤʝʥʶ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʘʢʪʫʘʣʴʥʦʛʦ 

ʩʧʠʩʢʘ ʢʘʜʨʦʚ ʦʪʯʸʪʦʚ.  
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ʉʘʤʳʡ ʚʝʨʭʥʠʡ ʨʷʜ ʪʘʙʣʠʮʳ ʧʦʩʣʝ ʟʘʛʦʣʦʚʢʘ (ʩ ʞʸʣʪʳʤ ʬʦʥʦʤ) ʩʦʜʝʨʞʠʪ ʪʝʢʫʱʠʝ ʥʝʩʦ-

ʭʨʘʥʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʯʸʪʘ. ɼʘʥʥʳʝ ʚ ʵʪʦʤ ʨʷʜʫ ʥʝ ʩʦʭʨʘʥʝʥʳ ʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ɽʩʣʠ ʦʪʯʸʪ ʥʝ ʘʢʪʠʚʝʥ, ʪʦ ʬʦʥ ʨʷʜʘ ʥʝ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʩʥʦʚʥʦʛʦ ʬʦʥʘ ʦʢʥʘ ʠ ʧʦʣʷ ʟʥʘʯʝʥʠʡ 

ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴ ʟʥʘʯʝʥʠʷ ç-è. 

ʊʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʸʭ ʩʪʦʣʙʮʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʢ: 

- çʅʘʯʘʣʦ ʦʪʯʸʪʘ/ʂʦʥʝʮ ʦʪʯʸʪʘè ï ʩʦʜʝʨʞʠʪ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʦʪʯʸʪʦʚ, ʜʘʥʥʳʡ ʩʪʦʣ-

ʙʝʮ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʩʝʛʜʘ; 

- çʉʨʝʜʥʝʝè ï ʩʦʜʝʨʞʠʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʦʪʯʸʪʘ ʟʘ ʫʢʘʟʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨ-

ʚʘʣ; 

- çʄʠʥè ï ʩʦʜʝʨʞʠʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʦʪʯʸʪʘ ʟʘ ʫʢʘʟʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥ-

ʪʝʨʚʘʣ; 

- çʄʘʢʩè ï ʩʦʜʝʨʞʠʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʦʪʯʸʪʘ ʟʘ ʫʢʘʟʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥ-

ʪʝʨʚʘʣ; 

- çʄʘʢʩ - ʄʠʥè ï ʦʜʝʨʞʠʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʘ-

ʥʘʣʘ ʦʪʯʸʪʘ ʟʘ ʫʢʘʟʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʵʪʦʪ ʩʪʦʣʙʝʮ ʦʪʢʣʶʯʸʥ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʢʥʦʧʢʠ: 

 

ʂʥʦʧʢʘ ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ çʅʘʩʪʨʦʡʢʘ ʦʪʯʸʪʦʚè (ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʤʝʥʶ ʧʨʠ-

ʚʝʜʝʥʦ ʚ ʧ. 2.20.2). 

 

ʂʥʦʧʢʘ ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʭ ʢʘʜʨʦʚ ʚʩʝʭ ʦʪʯʸʪʦʚ (ʥʝ ʪʦʣʴʢʦ 

ʘʢʪʠʚʥʦʛʦ ʦʪʯʸʪʘ) ʥʘ ʚʥʝʰʥʠʡ USB-ʜʠʩʢ. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʬʦʨʤʘʪ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ (*.csv ʠʣʠ *.rmt). ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʙʫ-

ʜʝʪ ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩʦʭʨʘʥʝʥʠʷ. 

 

ʂʥʦʧʢʘ ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʩ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʚʳʙʨʘʥʥʦʤ ʢʘʜʨʝ ʦʪʯʸʪʘ. 

ʇʝʨʝʜ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʢʘʜʨʦʚ ʦʪʯʸʪʘ ʚ ʪʘʙʣʠʮʝ 

ʢʘʜʨʦʚ ʦʪʯʸʪʘ (ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʪʘʙʣʠʮʳ).  

 

ʂʥʦʧʢʘ ʦʪʢʨʦʝʪ ʤʝʥʶ ʧʨʦʩʤʦʪʨʘ ʘʨʭʠʚʘ ʩ ʚʨʝʤʝʥʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʚʳʙʨʘʥ-

ʥʦʛʦ ʢʘʜʨʘ ʦʪʯʸʪʘ. ʆʜʥʘ ʠʟ ʛʨʫʧʧ ʩ ʘʢʪʠʚʥʦʡ ʘʨʭʠʚʘʮʠʝʡ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ 

ʢʘʥʘʣ ʦʪʯʸʪʘ. ʇʝʨʝʜ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʢʘʜʨʦʚ ʦʪ-

ʯʸʪʘ ʚ ʪʘʙʣʠʮʝ ʢʘʜʨʦʚ ʦʪʯʸʪʘ. 

2.20.2 ʆʪʯʸʪʳ ï ʅʘʩʪʨʦʡʢʘ ʦʪʯʸʪʦʚ 

ʄʝʥʶ çʅʘʩʪʨʦʡʢʘ ʦʪʯʸʪʦʚè ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʯʸʪʦʚ ʠ ʧʘʨʘʤʝʪʨʳ ʢʘʞʜʦʛʦ 

ʦʪʯʸʪʘ. ɺʠʜ ʵʢʨʘʥʘ ʤʝʥʶ çʅʘʩʪʨʦʡʢʘ ʦʪʯʸʪʦʚè ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.71. 
 

 

ʈʠʩʫʥʦʢ 2.71 ï ɺʠʜ ʵʢʨʘʥʘ ʤʝʥʶ çʅʘʩʪʨʦʡʢʘ ʦʪʯʝʪʦʚè  
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ʋʜʘʣʝʥʠʝ ʦʪʯʸʪʘ ʧʨʠʚʝʜʸʪ ʢ ʫʜʘʣʝʥʠʶ ʚʩʝʭ ʩʦʭʨʘʥʸʥʥʳʭ ʢʘʜʨʦʚ ʫʜʘʣʷʝʤʦʛʦ ʦʪʯʸʪʘ. ɼʦ-

ʧʫʩʢʘʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʦʪʯʸʪʘ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʦʪʯʸʪʘʤʠ. 

ʄʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çʅʘʟʚʘʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʥʘʟʚʘʥʠʝ ʦʪʯʸʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʦʪʯʸʪʦʚ ʩ ʦʜʠʥʘ-

ʢʦʚʳʤʠ ʥʘʟʚʘʥʠʷʤʠ ʟʘʧʨʝʱʝʥʦ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʆʪʯʸʪ + ʠʥʜʝʢʩ ʦʪʯʸʪʘ; 

¶ çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʜʣʷ ʧʨʠʚʷʟʢʠ ʢ ʦʪʯʸʪʫ. ɿʥʘʯʝʥʠʝ ʜʘʥ-

ʥʦʛʦ ʢʘʥʘʣʘ ʙʫʜʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʠ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʢʘʜʨ ʦʪʯʸʪʘ ʩ ʧʨʠʚʷʟʢʦʡ ʢʦ ʚʨʝʤʝʥʠ 

ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʦʪʯʸʪʘ; 

¶ çʈʝʞʠʤ ʟʘʧʫʩʢʘ ʦʪʯʸʪʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʟʘʧʫʩʢʘ ʦʪʯʸʪʘ. ɺʳʯʠʩʣʝʥʠʝ ʠ ʩʦ-

ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦʪʯʸʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʪʯʸʪʘ: 

- çʚʳʢʣ.è ï ʦʪʯʸʪ ʚʩʝʛʜʘ ʥʝʘʢʪʠʚʝʥ, ʢʘʜʨʳ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ; 

- çʚʩʝʛʜʘ ʟʘʧʫʱʝʥè ï ʦʪʯʸʪ ʚʩʝʛʜʘ ʘʢʪʠʚʝʥ, ʢʘʜʨʳ ʦʪʯʸʪʘ ʩʦʭʨʘʥʷʶʪʩʷ; 

- çʠʟ ʢʘʥʘʣʘè ï ʦʪʯʸʪ ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʠ ʩʦʩʪʦʷʥʠʠ ʢʘʥʘʣʘ çʂʘʥʘʣ ʩʦʙʳʪʠʷè >= 0; 

¶ çʊʠʧ ʦʪʯʸʪʘè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʢʘʜʨʦʚ ʦʪʯʸʪʘ ʥʘ ʜʠʩʢ: 

- çʄʠʥʫʪʥʳʡ ʦʪʯʸʪè ï ʦʪʯʸʪ ʩʦʭʨʘʥʷʝʪʩʷ ʢʘʞʜʫʶ ʤʠʥʫʪʫ; 

- çʏʘʩʦʚʦʡ ʦʪʯʸʪè ï ʦʪʯʸʪ ʩʦʭʨʘʥʷʝʪʩʷ ʢʘʞʜʳʡ ʯʘʩ; 

- çɼʥʝʚʥʦʡ ʦʪʯʸʪè ï ʦʪʯʸʪ ʩʦʭʨʘʥʷʝʪʩʷ ʢʘʞʜʳʡ ʜʝʥʴ; 

- çʄʝʩʷʯʥʳʡ ʦʪʯʸʪè ï ʦʪʯʸʪ ʩʦʭʨʘʥʷʝʪʩʷ ʢʘʞʜʳʡ ʤʝʩʷʮ; 

¶ çɺʨʝʤʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʩʤʝʱʝʥʠʝ ʚʨʝʤʝʥʠ ʩʦʭʨʘʥʝʥʠʷ ʢʘʜʨʘ 

ʦʪʯʸʪʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʫ ʜʥʝʚʥʦʛʦ ʦʪʯʸʪʘ ʫʩʪʘʥʦʚʠʪʴ çɺʨʝʤʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠè = ç5ʯè, 

ʪʦ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 05:00:00 ʚʤʝʩʪʦ 00:00:00; 

¶ çʄʘʢʩʠʤʫʤ ʦʪʯʸʪʦʚè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘʥʷʝʤʳʭ 

ʢʘʜʨʦʚ ʦʪʯʸʪʘ ʚ ʧʘʤʷʪʠ ʨʝʛʠʩʪʨʘʪʦʨʘ; 

¶ çʆʪʦʙʨʘʞʘʝʤʳʝ ʟʥʘʯʝʥʠʷè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʪʦʙʨʘʞʘʝʤʳʝ ʩʪʦʣʙʮʳ ʚ 

ʤʝʥʶ ʧʨʦʩʤʦʪʨʘ ʦʪʯʸʪʦʚ; 

¶ ʂʥʦʧʢʘ çʂʦʧʠʨʦʚʘʪʴ ʦʪʯʸʪè ʧʦʟʚʦʣʷʝʪ ʩʢʦʧʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʪʝʢʫʱʝʛʦ ʦʪʯʸʪʘ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʜʨʫʛʠʭ ʦʪʯʸʪʦʚ. ʂʘʜʨʳ ʦʪʯʸʪʦʚ ʩʢʦʧʠʨʦʚʘʥʳ ʥʝ ʙʫʜʫʪ. 

2.21 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ī ʇʨʦʬʠʣʠ 

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

  ʆʪʯʝʪʳ 

ʄʝʥʶ  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

  Modbus 

  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 
 

ʄʝʥʶ çʇʨʦʬʠʣʠè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʧʨʦʬʠʣʴ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ. 

  



116 
 

2.21.1 ʇʨʦʬʠʣʠ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ɺ ʈʄʊ 79 ʜʦʩʪʫʧʥʦ 50 ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦʬʠʣʝʡ. ʋ ʢʘʞʜʦʛʦ ʧʨʦʬʠʣʷ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʦʪ 1 

ʜʦ 20 ʧʝʨʝʤʝʥʥʳʭ. ʅʘʩʪʨʦʝʥʥʳʡ ʧʨʦʬʠʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʣʶʙʳʤ ʣʦʛʠʯʝʩʢʠʤ ʢʘʥʘʣʦʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʨʝʞʠʤ çʇʨʦʬʠʣʠè (ʩʤ. ʧ. 2.17.9 çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ çʇʨʦʬʠʣèɹ). 

ʌʫʥʢʮʠʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʨʦʬʠʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʚ ʣʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ.  

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʧʨʦʬʠʣʷʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ ʥʘʟʚʘʥʠʷ ʠʟ 

ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʧʨʦʬʠʣʷ: 

¶ çʅʘʟʚʘʥʠʝè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʥʘʟʚʘʥʠʝ ʧʨʦʬʠʣʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʧʨʦʬʠʣʝʡ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʥʘʟʚʘʥʠʷʤʠ ʟʘʧʨʝʱʝʥʦ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʇʨʦʬʠʣʴ + ʠʥʜʝʢʩ ʧʨʦʬʠʣʷ. 

¶ çɿʘʧʫʩʢè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʟʘʧʫʩʢʘ ʧʨʦʬʠʣʷ. ʉʫʱʝʩʪʚʫʝʪ 5 ʚʘʨʠʘʥʪʦʚ ʟʘʧʫʩʢʘ: 

- çʚʳʢʣʶʯʝʥè (ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʧʦ ʫʨʦʚʥʶè ï ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʬʠʣʴ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʩʪʨʦʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʙʫʜʝʪ 

ʟʘʧʫʱʝʥ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʢʘʥʘʣʘ çʀʩʪʦʯʥʠʢè ʩʠʛʥʘʣʘ ʙʫʜʝʪ > 0, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ (ʝʩʣʠ ʟʥʘʯʝʥʠʝ Ò 0) ʧʨʦʬʠʣʴ ʥʝ ʙʫʜʝʪ ʟʘʧʫʱʝʥ (ʩʤ. ʨʠʩʫʥʦʢ 2.72 ʠ ʧʨʠʤʝʨ çʘè 

ʥʘ ʨʠʩʫʥʢʝ 2.73); 

- çʧʦ ʬʨʦʥʪʫ (ʨʘʟ)è ï ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʬʠʣʴ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʩʪʨʦʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʙʫʜʝʪ ʟʘʧʫʱʝʥ ʬʨʦʥʪʦʤ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ çʀʩʪʦʯʥʠʢè (ʦʪ ʟʥʘʯʝʥʠʷ Ò 0 ʜʦ ʟʥʘʯʝʥʠʷ> 0). 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʬʨʦʥʪʘ ʧʨʦʬʠʣʴ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ ʧʦʣʥʦʩʪʴʶ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʤʝ-

ʥʝʥʠʡ ʟʥʘʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ ʚʦ ʚʨʝʤʷ ʦʪʨʘʙʦʪʢʠ ʧʨʦʬʠʣʷ (ʩʤ. ʨʠʩʫʥʦʢ 2.72 ʠ ʧʨʠ-

ʤʝʨ çʙè ʥʘ ʨʠʩʫʥʢʝ 2.73); 

- çʧʦ ʬʨʦʥʪʫè ï ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʩʪʨʦʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʦʬʠʣʴ ʙʫʜʝʪ ʟʘʧʫʩ-

ʢʘʪʴʩʷ ʬʨʦʥʪʦʤ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ çʀʩʪʦʯʥʠʢè (ʦʪ ʟʥʘʯʝʥʠʷ Ò 0 ʜʦ ʟʥʘʯʝʥʠʷ > 0). ʕʪʦʪ 

ʨʝʞʠʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʞʠʤʘ çʧʦ ʬʨʦʥʪʫ (ʨʘʟ)è, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʘʧʫʩʢ ʧʨʦʬʠʣʷ ʧʦ ʢʘʞ-

ʜʦʤʫ ʬʨʦʥʪʫ ʩʠʛʥʘʣʘ ʩ ʫʢʘʟʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʟʘʢʦʥʯʝʥʦ ʚʳʧʦʣ-

ʥʝʥʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʦʬʠʣʷ ʠʣʠ ʥʝʪ (ʩʤ. ʨʠʩʫʥʦʢ 2.72 ʠ ʧʨʠʤʝʨ çʚè ʥʘ ʨʠʩʫʥʢʝ 2.73); 

- çʧʦ ʚʨʝʤʝʥʠè ï ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʧʨʦʬʠʣʴ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʚʳʙʨʘʥʥʦʝ ʚʨʝʤʷ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ çɺʨʝʤʷ ʟʘʧʫʩʢʘè (ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ï ʩʤ. ʧ. 2.21.2 

çʇʨʦʬʠʣʠ ï ɿʘʧʫʩʢ: ʧʦ ʚʨʝʤʝʥʠè). 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.72 ï ʇʨʠʤʝʨ ʧʨʦʬʠʣʷ 

  

ʇʨʦʬʠʣʴ 

ʅʦʤʝʨ ʦʪʨʝʟʢʘ 

ɿʥʘʯʝʥʠʝ ʧʦʢʦʷ 

ɺʨʝʤʷ 
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ʈʠʩʫʥʦʢ 2.73 ï ʇʨʠʤʝʨʳ ʧʨʦʬʠʣʝʡ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʨʝʞʠʤʦʚ ʟʘʧʫʩʢʘ çʧʦ ʫʨʦʚʥʶè, 

çʧʦ ʬʨʦʥʪʫ (ʨʘʟ)è, çʧʦ ʬʨʦʥʪʫè. 

  

ɿʥʘʯʝʥʠʝ ʧʦʢʦʷ 

ɿʥʘʯʝʥʠʝ ʧʦʢʦʷ 

ʘ) çʧʦ ʫʨʦʚʥʶè 

ʙ) çʧʦ ʬʨʦʥʪʫ (ʨʘʟ)è 

ʚ) çʧʦ çʬʨʦʥʪʫè 

0 

ɿʥʘʯʝʥʠʝ ʧʦʢʦʷ 
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ʉʠʛʥʘʣ ʠʩʪʦʯʥʠʢʘ: 
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¶ çʀʩʪʦʯʥʠʢè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʜʣʷ ʟʘʧʫʩʢʘ. ʂʥʦʧʢʘ ʥʝʘʢʪʠʚʥʘ ʧʨʠ ʚʳ-

ʙʦʨʝ ʜʣʷ ʧʘʨʘʤʝʪʨʘ çɿʘʧʫʩʢè ʨʝʞʠʤʘ çʧʦ ʚʨʝʤʝʥʠè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʂʘʥʘʣ 1. 

¶ ʂʥʦʧʢʘ çʉʧʠʩʦʢ ʰʘʛʦʚè ï ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʙʫʜʝʪ ʦʪʢʨʳʪʦ ʤʝʥʶ çʈʝʜʘʢʪʠ-

ʨʦʚʘʥʠʝ ʰʘʛʦʚè (ʩʤ. ʨʠʩ. 2.74). ʄʝʥʶ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʰʘʛʦʚè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʩʪʨʦ-

ʠʪʴ ʰʘʛʠ ʧʨʦʬʠʣʷ (ʜʦ 100 ʰʘʛʦʚ) ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ: ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʪʠʧ ʠ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʠʧ ʠ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʷ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʝʥʶ 

ʥʘʩʪʨʦʡʢʠ ʧʨʦʬʠʣʝʡ ʨʘʩʧʦʣʦʞʝʥ ʛʨʘʬʠʢ ʧʨʦʬʠʣʷ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʰʢʘʣʘ 

ʟʥʘʯʝʥʠʡ ʧʨʦʬʠʣʷ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʨʘʬʠʢʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʦʤʝʨʘ ʰʘʛʦʚ. 

 

ʈʠʩʫʥʦʢ 2.74 ï ɺʠʜ ʤʝʥʶ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʰʘʛʦʚè 

ʇʘʨʘʤʝʪʨʳ ʤʝʥʶ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʰʘʛʦʚè: 

- çʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʰʘʛʘ. ɼʠʘʧʘʟʦʥ 

(0 cé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0 c; 

- çʧʦʩʪ. ʟʥʘʯʝʥʠʝè ï ʦʪʢʨʳʚʘʝʪ ʥʘʩʪʨʦʡʢʫ ʧʘʨʘʤʝʪʨʘ çʌʦʨʤʘè. ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ 

çʌʦʨʤʘè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʦʬʠʣʝ. ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʰʘʛʘ: çʧʦ-

ʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝè ʠʣʠ çʧʝʨʝʭʦʜè); 

- çʂʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʝʣʠʯʠʥʫ ʟʥʘʯʝʥʠʷ ʠʣʠ ʢʦʥʝʯʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʧʝʨʝʭʦʜʘ. ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ çʂʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʧʝʨʝ-

ʤʝʥʥʳʭ ʚ ʧʨʦʬʠʣʝ. 

ʇʨʠ ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʬʠʣʷ ʙʦʣʴʰʝ ʦʜʥʦʛʦ, ʧʘʨʘʤʝʪʨʳ çʌʦʨʤʘè ʠ çʂʦʥʝʯʥʦʝ 

ʟʥʘʯʝʥʠʝè ʙʫʜʫʪ ʚʳʚʦʜʠʪʩɹʷ ʚ ʦʜʥʫ ʩʪʨʦʢʫ ʧʦʩʣʝ ʠʥʜʝʢʩʘ ʧʝʨʝʤʝʥʥʦʡ (ʩʤ. ʨʠʩ. 2.74); 

- çʋʩʣʦʚʥʳʡ ʧʝʨʝʭʦʜè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ. ʋʩʣʦʚʥʳʡ 

ʧʝʨʝʭʦʜ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʪʝʢʫʱʠʡ ʥʦʤʝʨ ʰʘʛʘ ʧʦ ʩʦʙʳʪʠʶ ʠʟ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʜʣʷ 

ʚʳʙʨʘʥʥʦʛʦ ʰʘʛʘ. ʋʩʣʦʚʠʝ ʧʝʨʝʭʦʜʘ ʢʦʥʢʨʝʪʥʦʛʦ ʰʘʛʘ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʝʩʣʠ ʧʨʦʬʠʣʴ 

ʘʢʪʠʚʝʥ ʠ ʫʩʪʘʥʦʚʣʝʥ ʚʳʙʨʘʥʥʳʡ ʰʘʛ. ʈʝʞʠʤʳ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ: 

- çʚʳʢʣ.è ï ʫʩʣʦʚʥʳʡ ʧʝʨʝʭʦʜ ʚʳʢʣʶʯʝʥ; 

- çʥʘ ʩʣʝʜʫʶʱʠʡ ʰʘʛè ï ʧʨʠ ʟʘʧʫʩʢʝ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʸʥ ʧʝʨʝʭʦʜ 

ʥʘ ʩʣʝʜʫʶʱʠʡ ʧʦ ʥʦʤʝʨʫ ʰʘʛ ʧʨʦʬʠʣʷ; 

- çʥʘ ʚʳʙʨʘʥʥʳʡ ʰʘʛè ï ʧʨʠ ʟʘʧʫʩʢʝ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ ʧʝʨʝʭʦʜ ʥʘ 

ʰʘʛ ʠʟ ʧʘʨʘʤʝʪʨʘ çʐʘʛ ʧʝʨʝʭʦʜʘè. 

- çʀʩʪʦʯʥʠʢ ʧʝʨʝʭʦʜʘè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʮʝʩʩʘ 

ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ; 

- çʋʩʣʦʚʠʝ ʧʝʨʝʭʦʜʘè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʣʦʛʠʢʫ ʦʙʨʘʙʦʪʢʠ ʢʘʥʘʣʘ ʠʩʪʦʯʥʠʢʘ ʧʝ-

ʨʝʭʦʜʘ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʮʝʩʩʘ ʧʝʨʝʭʦʜʘ: 

- çʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴè ï ʧʝʨʝʭʦʜ ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʠ çʀʩʪʦʯʥʠʢʘ ʧʝʨʝʭʦʜʘè > 0; 

- çʥʠʟʢʠʡ ʫʨʦʚʝʥʴè ï ʧʝʨʝʭʦʜ ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʠ çʀʩʪʦʯʥʠʢʘ ʧʝʨʝʭʦʜʘè <= 0;  
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- çʐʘʛ ʧʝʨʝʭʦʜʘè - ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʰʘʛ ʧʨʦʬʠʣʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤʝ ʧʝʨʝ-

ʭʦʜʘ ʥʘ ʚʳʙʨʘʥʥʳʡ ʰʘʛ; 

- ʂʥʦʧʢʘ ç+è ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʰʘʛ ʚ ʩʧʠʩʦʢ ʧʦʩʣʝ ʚʳʙʨʘʥʥʦʛʦ ʰʘʛʘ; 

- ʂʥʦʧʢʘ ç-è ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʚʳʙʨʘʥʥʳʡ ʰʘʛ ʠʟ ʩʧʠʩʢʘ. 

¶ çʂʦʣ-ʚʦ ʧʝʨʝʤʝʥʥʳʭè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʦʬʠʣʝ. 

¶ çɿʥʘʯʝʥʠʝ ʧʦʢʦʷè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʟʥʘʯʝʥʠʝ ʜʦ ʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʷ. ɼʠʘ-

ʧʘʟʦʥ (-1e+12é1e+12). ʇʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ çʂʦʣ-ʚʦ ʧʝʨʝ-

ʤʝʥʥʳʭè ʨʘʚʥʳʤ 1. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

¶ çʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʡ ʧʦʢʦʷè ï ʢʥʦʧʢʘ ʘʢʪʠʚʥʘ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ çʂʦʣ-ʚʦ ʧʝʨʝ-

ʤʝʥʥʳʭè ʦʪʣʠʯʥʳʤ ʦʪ 1. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʙʫʜʝʪ ʦʪʢʨʳʪʦ ʤʝʥʶ çɿʥʘʯʝʥʠʷ ʧʦʢʦʷè. 

ʄʝʥʶ çɿʥʘʯʝʥʠʷ ʧʦʢʦʷè ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʧʦʢʦʷ ʜʣʷ ʚʩʝʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦ-

ʬʠʣʷ. ʄʝʥʶ ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʳ çɿʥʘʯʝʥʠʝ ʧʦʢʦʷ 1èéçɿʥʘʯʝʥʠʝ ʧʦʢʦʷ Nè, ʛʜʝ N ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʬʠʣʷ. ʌʫʥʢʮʠʦʥʘʣ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʫʥʢ-

ʮʠʦʥʘʣʫ ʧʘʨʘʤʝʪʨʘ çɿʥʘʯʝʥʠʝ ʧʦʢʦʷè, ʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʷ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʠʥ-

ʜʝʢʩʦʤ ʚ ʢʦʥʮʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʘ. 

¶ çʇʘʫʟʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʚʘʨʠʘʥʪ ʧʨʠʦʩʪʘʥʦʚʢʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʷ: 

- çʚʳʢʣʶʯʝʥʦè ï ʧʨʦʬʠʣʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʦʩʪʘʥʦʚʣʝʥ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴè ï ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʬʠʣʷ ʙʫʜʝʪ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʢʘ-

ʥʘʣʘ ʚ ʧʘʨʘʤʝʪʨʝ çʀʩʪʦʯʥʠʢ ʧʘʫʟʳè ʙʫʜʝʪ ʙʦʣʴʰʝ ʥʫʣʷ (> 0), ʠ ʙʫʜʝʪ ʚʦʟʦʙʥʦʚʣʝʥʦ, ʢʦʛʜʘ ʵʪʘ 

ʚʝʣʠʯʠʥʘ ʩʪʘʥʝʪ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʘ ʥʫʣʶ (Ò 0). ʂʦʛʜʘ ʧʨʦʬʠʣʴ ʧʨʠʦʩʪʘʥʦʚʣʝʥ, ʦʥ ʙʫʜʝʪ ʦʩʪʘ-

ʚʘʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʘʫʟʳ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʩʪʫʧʠʪ ʥʦʚʘʷ ʢʦʤʘʥʜʘ ʟʘʧʫʩʢʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʛʜʘ ʚ çʉʧʠʩʢʝ ʰʘʛʦʚè ʰʘʛ ʥʦʤʝʨ 1 ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ çʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝè, ʧʨʦʬʠʣʴ ʦʩʪʘʥʦ-

ʚʠʪʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʟʥʘʯʝʥʠʠ ʵʪʦʛʦ ʰʘʛʘ, ʘ ʢʦʛʜʘ ʪʘʤ ʫʢʘʟʘʥ çʧʝʨʝʭʦʜè, ʧʨʦʬʠʣʴ ʦʩʪʘʥʦʚʠʪʩʷ ʥʘ 

ʟʥʘʯʝʥʠʠ ʧʦʢʦʷ; 

- çʥʠʟʢʠʡ ʫʨʦʚʝʥʴè ï ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʬʠʣʷ ʙʫʜʝʪ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʢʘ-

ʥʘʣʘ ʚ ʧʘʨʘʤʝʪʨʝ çʀʩʪʦʯʥʠʢ ʧʘʫʟʳè ʙʫʜʝʪ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ ʥʫʣʶ (0 Ò), ʠ ʙʫʜʝʪ ʚʦʟʦʙʥʦʚʣʝʥʦ, 

ʢʦʛʜʘ ʵʪʘ ʚʝʣʠʯʠʥʘ ʩʪʘʥʝʪ ʙʦʣʴʰʝ ʥʫʣʷ (> 0). ʂʦʛʜʘ ʧʨʦʬʠʣʴ ʧʨʠʦʩʪʘʥʦʚʣʝʥ, ʦʥ ʙʫʜʝʪ ʦʩʪʘ-

ʚʘʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʘʫʟʳ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʩʪʫʧʠʪ ʥʦʚʘʷ ʢʦʤʘʥʜʘ ʟʘʧʫʩʢʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʛʜʘ ʚ çʉʧʠʩʢʝ ʰʘʛʦʚè ʰʘʛ ʥʦʤʝʨ 1 ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ çʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝè, ʧʨʦʬʠʣʴ ʦʩʪʘʥʦ-

ʚʠʪʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʟʥʘʯʝʥʠʠ ʵʪʦʛʦ ʰʘʛʘ, ʘ ʢʦʛʜʘ ʚ ʪʘʤ ʫʢʘʟʘʥ çʧʝʨʝʭʦʜè, ʧʨʦʬʠʣʴ ʦʩʪʘʥʦʚʠʪʩʷ 

ʥʘ ʟʥʘʯʝʥʠʠ ʧʦʢʦʷ; 

- çʨʘʩʪʫʱʠʡ ʬʨʦʥʪè ï ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʬʠʣʷ ʙʫʜʝʪ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ, ʢʦʛʜʘ ʈʄʊ 79 ʦʙ-

ʥʘʨʫʞʠʪ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ çʀʩʪʦʯʥʠʢʘè ʩ ʤʝʥʴʰʝʛʦ ʠʣʠ ʨʘʚʥʦʛʦ ʥʫʣʶ (Ò 0) ʥʘ ʙʦʣʴʰʝʝ 

ʥʫʣʷ (> 0), ʠ ʙʫʜʝʪ ʚʦʟʦʙʥʦʚʣʝʥʦ, ʢʦʛʜʘ ʈʄʊ 79 ʦʙʥʘʨʫʞʠʪ ʝʱʝ ʦʜʥʦ ʪʘʢʦʝ ʞʝ ʠʟʤʝʥʝʥʠʝ ʚ ʵʪʦʤ 

ʢʘʥʘʣʝ. ɽʩʣʠ, ʢʦʛʜʘ ʧʨʦʬʠʣʴ ʧʨʠʦʩʪʘʥʦʚʣʝʥ, ʙʫʜʝʪ ʦʙʥʘʨʫʞʝʥʘ ʥʦʚʘʷ ʢʦʤʘʥʜʘ ʥʘ ʝʛʦ ʟʘʧʫʩʢ, 

ʧʨʦʬʠʣʴ ʙʫʜʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥ ʥʝ ʙʳʣ ʦʩʪʘʥʦʚʣʝʥ; 

- çʩʧʘʜʘʶʱʠʡ ʬʨʦʥʪè ï ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʬʠʣʷ ʙʫʜʝʪ ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ, ʢʦʛʜʘ ʈʄʊ 79 

ʦʙʥʘʨʫʞʠʪ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ çʀʩʪʦʯʥʠʢʘè ʩ ʙʦʣʴʰʝʛʦ ʥʫʣʷ (> 0) ʥʘ ʤʝʥʴʰʝʝ ʠʣʠ ʨʘʚ-

ʥʦʝ ʥʫʣʶ (Ò 0), ʠ ʙʫʜʝʪ ʚʦʟʦʙʥʦʚʣʝʥʦ, ʢʦʛʜʘ ʈʄʊ 79 ʦʙʥʘʨʫʞʠʪ ʝʱʝ ʦʜʥʦ ʪʘʢʦʝ ʞʝ ʠʟʤʝʥʝʥʠʝ ʚ 

ʵʪʦʤ ʢʘʥʘʣʝ. ɽʩʣʠ, ʢʦʛʜʘ ʧʨʦʬʠʣʴ ʧʨʠʦʩʪʘʥʦʚʣʝʥ, ʙʫʜʝʪ ʦʙʥʘʨʫʞʝʥʘ ʥʦʚʘʷ ʢʦʤʘʥʜʘ ʥʘ ʝʛʦ ʟʘ-

ʧʫʩʢ, ʧʨʦʬʠʣʴ ʙʫʜʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥ ʥʝ ʙʳʣ ʦʩʪʘʥʦʚʣʝʥ. 

¶ çʀʩʪʦʯʥʠʢ ʧʘʫʟʳè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʢʘʥʘʣ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʢʦʪʦʨʦʤ ʧʨʠ-

ʚʝʜʝʪ ʢ ʧʨʠʦʩʪʘʥʦʚʢʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʷ. ʇʘʨʘʤʝʪʨ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʧʨʠ ʚʳʙʦʨʝ 

ʧʘʨʘʤʝʪʨʘ çʇʘʫʟʘ: ʚʳʢʣʶʯʝʥʘè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʂʘʥʘʣ 1. 

¶ çʎʠʢʣè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʮʠʢʣʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʷ. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

- çʚʳʢʣʶʯʝʥè ï ʧʨʦʬʠʣʴ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ);  
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- çʧʦ ʩʯʝʪʫè ï ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʦʬʠʣʴ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʴʢʦ ʨʘʟ, ʩʢʦʣʴʢʦ ʦʧʨʝʜʝ-

ʣʝʥʦ ʚ ʧʘʨʘʤʝʪʨʝ çʏʠʩʣʦ ʧʦʚʪʦʨʦʚè; 

- çʠʟ ʣʦʛ. ʢʘʥʘʣʘè ï ʦʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʢʘʪʴ ʧʨʦʬʠʣʴ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ʨʘʟ, ʦʧʨʝʜʝʣʝʥ-

ʥʦʝ ʚ ʚʳʙʨʘʥʥʦʤ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ (ʧʘʨʘʤʝʪʨ çʀʩʪʦʯʥʠʢʘ ʮʠʢʣʘè); 

- çʥʝʧʨʝʨʳʚʥʳʡè ï ʦʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʧʦʚʪʦʨʝʥʠʝ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʧʨʦʬʠʣʷ. 

ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ çʧʦ ʩʯʝʪʫè ʠʣʠ çʥʝʧʨʝʨʳʚʥʳʡè ʚ ʧʘʨʘʤʝʪʨʝ çʎʠʢʣè: 

- ʝʩʣʠ ʰʘʛ, ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʧʦʚʪʦʨ ʧʨʦʬʠʣʷ ï ʧʝʨʝʭʦʜ, ʪʦ ʚ ʮʝʣʦʤ ʵʪʦʪ ʰʘʛ ʷʚʣʷ-

ʝʪʩʷ ʣʠʥʝʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʢʦʥʝʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʰʘʛʘ 

ʢ ʢʦʥʝʯʥʦʤʫ ʟʥʘʯʝʥʠʶ ʪʝʢʫʱʝʛʦ ʰʘʛʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.75, ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ); 

- ʝʩʣʠ ʰʘʛ, ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʧʦʚʪʦʨ ʧʨʦʬʠʣʷ, ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʪʦ ʩʠʛʥʘʣ ʧʨʦ-

ʬʠʣʷ ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʪʩʷ (0,1 ʩ) ʦʪ ʢʦʥʝʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʰʘʛʘ ʢ ʟʥʘʯʝʥʠʶ ʪʝʢʫʱʝʛʦ 

ʰʘʛʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.75 ʪʦʥʢʘʷ ʣʠʥʠʷ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.75 ï ʇʨʠʤʝʨ ʧʨʦʬʠʣʷ ʩ ʦʧʠʩʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ 

¶ çʏʠʩʣʦ ʧʦʚʪʦʨʦʚè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʠʣʷ ʬʠʢʩʠ-

ʨʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ. ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ çʎʠʢʣ: ʧʦ ʩʯʝʪʫè. ɼʠʘ-

ʧʘʟʦʥ 0é1e+6. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

¶ çʀʩʪʦʯʥʠʢ ʮʠʢʣʘè ï ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʠʟ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘ-

ʥʘʣʘ. ʇʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ çʎʠʢʣ: ʠʟ ʣʦʛ. ʢʘʥʘʣʘè.  ɽʩʣʠ ʯʠʩʣʦ 

ʚʳʧʦʣʥʝʥʥʳʭ ʮʠʢʣʦʚ ʧʨʦʬʠʣʷ ʨʘʚʥʦ ʠʣʠ ʙʦʣʴʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʩʣʝʜʫʶʱʠʡ 

ʮʠʢʣ ʥʝ ʟʘʧʫʩʪʠʪʩʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʂʘʥʘʣ 1. 

¶ çɺʦʟʚʨʘʪ ʚ ʧʦʟʠʮʠʶè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʠʟ ʩʧʠʩʢʘ ʰʘʛ, ʩ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʟʘʧʫʩʢʘʪʴʩʷ 

ʧʨʦʬʠʣʴ ʧʨʠ ʮʠʢʣʠʯʝʩʢʦʤ ʚʳʧʦʣʥʝʥʠʠ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʧʠʩʦʢ ʧʫʩʪ, ʧʘʨʘʤʝʪʨ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʧʫʩʪʳʤ. ʇʘʨʘʤʝʪʨ ʩʢʨʳʪ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çʎʠʢʣè ʚʳʙʨʘʥʦ çʚʳʢʣʶʯʝʥè. ɿʥʘʯʝʥʠʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ ʠʟ ʩʧʠʩʢʘ ʰʘʛʦʚ. 

¶ ʂʥʦʧʢʘ çʂʦʧʠʨʦʚʘʪʴ ʧʨʦʬʠʣʴè ï ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʙʫʜʝʪ ʦʪʢʨʳʪʦ ʤʝʥʶ ʜʣʷ 

ʚʳʙʦʨʘ ʧʨʦʬʠʣʷ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʥʘʩʪʨʦʝʢ ʪʝʢʫʱʝʛʦ ʧʨʦʬʠʣʷ. 

2.21.2 ʇʨʦʬʠʣʠ ï ʈʝʞʠʤ çɿʘʧʫʩʢ: ʧʦ ʚʨʝʤʝʥʠè 

ʇʘʨʘʤʝʪʨʘʤʠ ʧʨʦʬʠʣʝʡ ʜʣʷ ʨʝʞʠʤʘ çʟʘʧʫʩʢ: ʧʦ ʚʨʝʤʝʥʠè ʷʚʣʷʶʪʩʷ: 

çɿʘʧʫʩʢ: ʧʦ ʚʨʝʤʝʥʠè ï ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʪʠʪʴ ʧʨʦʬʠʣʴ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʚ 

ʧʘʨʘʤʝʪʨʝ çɺʨʝʤʷ ʟʘʧʫʩʢʘè.  

ʋʯʘʩʪʦʢ ʧʨʦʬʠʣʷ ʙʝʟ ʧʦʚʪʦʨʦʚ (ʮʠʢʣʘ) 

ʋʯʘʩʪʦʢ ʧʨʦʬʠʣʷ ʩ ʧʦʚʪʦʨʦʤ, ʚʦʟʚʨʘʪ ʚ ʧʦʟ.1 (ʧʝʨʝʭʦʜ) 

ʋʯʘʩʪʦʢ ʧʨʦʬʠʣʷ ʩ ʧʦʚʪʦʨʦʤ, ʚʦʟʚʨʘʪ ʚ ʧʦʟ.2 (ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ) 

    

ʂʦʥʝʯʥʦʝ ʟʥʘʯʝ-

ʥʠʝ 1-ʛʦ ʦʪʨʝʟʢʘ 

ɿʥʘʯʝʥʠʝ ʧʦʢʦʷ 

ɺʨʝʤʷ 
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ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʧʘʨʘʤʝʪʨ,r ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʧʨʦʬʠʣʷ. ɺʦʟʤʦʞʥʦ ʟʘ-

ʜʘʪʴ: 

- çʤʝʩʷʮʳè; 

- çʜʥʠ ʥʝʜʝʣʠè; 

- çʜʥʠè; 

- çʯʘʩèr; 

- çʤʠʥʫʪʳè; 

- çʩʝʢʫʥʜʳè. 

ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʦʬʠʣʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʧʘʜʝʥʠʝ ʩ ʩʝʢʫʱʝʡ ʜʘʪʦʡ ʠ ʚʨʝʤʝʥʝʤ ɺʉɽʍ ʧʘʨʘ-

ʤʝʪʨʦʚ ʚʨʝʤʝʥʠ ʟʘʧʫʩʢʘ. ɽʩʣʠ ʧʨʦʬʠʣʴ ʫʞʝ ʟʘʧʫʱʝʥ, ʪʦ ʩʠʛʥʘʣ ʟʘʧʫʩʢʘ ʠʛʥʦʨʠʨʫʝʪʩʷ. 

ʆʧʠʩʘʥʠʝ ʦʩʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʤ. ʚ ʧ. 2.21.1. 

ʇʘʨʘʤʝʪʨʳ ʤʝʥʶ çɺʨʝʤʷ ʟʘʧʫʩʢʘè ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʪʴ ʤʦʤʝʥʪ ʘʢʪʠʚʘʮʠʠ ʧʨʦʬʠʣʷ ʩ ʪʦʯʥʦ-

ʩʪʴʶ ʜʦ ʩʝʢʫʥʜʳ. ɺ ʢʘʞʜʦʤ ʧʘʨʘʤʝʪʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥ-

ʪʦʚ. ɽʩʣʠ ʥʠ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʝ ʥʝ ʚʳʙʨʘʥʦ, ʨʷʜʦʤ ʩ ʵʪʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʧʦʷʚʣʷʝʪʩʷ ʢʥʦʧʢʘ çʅʘʞʤʠʪʝ ʜʣʷ ʚʳʙʦʨʘè. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʬʠʣʴ ʥʝ ʙʫʜʝʪ ʘʢʪʠʚʠ-

ʨʦʚʘʥ. 

ʅʘ ʨʠʩʫʥʢʘʭ 2.76, 2.77 ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʧʨʦʬʠʣʝʡ: ʥʘʩʪʨʦʡʢʘ ʚʨʝʤʝʥʠ ʟʘʧʫʩʢʘ ʠ ʚʳʭʦʜ-

ʥʳʝ ʩʠʛʥʘʣʳ. ʈʘʙʦʪʘ ʚ ʨʝʞʠʤʝ ʧʨʦʬʠʣʷ çʧʦ ʚʨʝʤʝʥʠè ʧʦʭʦʞʘ ʥʘ ʨʘʙʦʪʫ ʚ ʨʝʞʠʤʝ çʧʦ ʬʨʦʥʪʫ 

(ʨʘʟ)è (ʩʤ. ʧ. 2.21.1 çʇʨʦʬʠʣʠ ï ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠè), ʧʦʪʦʤʫ ʯʪʦ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʬʠʣʴ ʙʫʜʝʪ 

ʦʪʨʘʙʦʪʘʥ ʮʝʣʠʢʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʤʝʥʝʥʠʡ ʩʠʛʥʘʣʘ ʠʩʪʦʯʥʠʢʘ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-

ʬʠʣʷ. 

 

ʈʠʩʫʥʦʢ 2.76 ï ʇʨʠʤʝʨ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʘʡʤʝʨʘ ʚ ʨʝʞʠʤʝ çɿʘʧʫʩʢ: ʧʦ ʚʨʝʤʝʥʠè 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 2.77 ï ɺʠʜ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʨʝʞʠʤʘ ʟʘʧʫʩʢʘ çʧʦ ʚʨʝʤʝʥʠè ʚ 
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5
 
ʠ
ʶ
ʥ
ʷ
 
(
ʩ
ʨ
ʝ
ʜ
ʘ
)
 

1
4

:4
2

:0
0
 

5
 
ʠ
ʶ
ʥ
ʷ
 
(
ʩ
ʨ
ʝ
ʜ
ʘ
)
 

1
4

:4
2

:2
0
 

5
 
ʠ
ʶ
ʥ
ʷ
 
(
ʩ
ʨ
ʝ
ʜ
ʘ
)
 

1
4

:4
2

:3
0
 

5
 
ʠ
ʶ
ʥ
ʷ
 
(
ʩ
ʨ
ʝ
ʜ
ʘ
)
 

1
4

:4
2

:5
0
 

ɺʨʝʤʷ 

 

ɺʳʭʦʜʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ɿʥʘʯʝʥʠʝ 

ʧʦʢʦʷ 



122 
 

2.22 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ī ʈʝʛʫʣʷʪʦʨʳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʍʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭʧʦ-

ʟʠʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ, ʠʥʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. ɺ ʈʄʊ 79 ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ (ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʚ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʪʫʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʨʝʛʫʣʷʪʦʨʦʤ), ʚʳʯʠʩʣʷʶʱʠʤ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʠʟʤʝʨʷʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʫʩʪʘʚʢʦʡ. ʈʝʛʫʣʷʪʦʨ 

ʧʳʪʘʝʪʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ɺ ʈʄʊ 79 

ʜʦʩʪʫʧʥʳ 10 ʥʝʟʘʚʠʩʠʤʳʭ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʚ. 

2.22.1 ʈʝʛʫʣʷʪʦʨʳ ī ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

ʇʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʳ 10 ʥʝʟʘʚʠʩʠʤʳʭ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʣʶʙʳʤ ʣʦʛʠʯʝʩʢʠʤ ʢʘʥʘʣʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʨʝʞʠʤʝ ʨʝʛʫʣʷʪʦʨʘ (ʩʤ. ʧ. 2.17.8 çʃʦʛʠʯʝʩʢʠʝ ʢʘ-

ʥʘʣʳ ï ʈʝʞʠʤ ʨʝʛʫʣʷʪʦʨè). 

ɺʠʜ ʦʢʥʘ ʩ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʛʫʣʷʪʦʨʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.78. 
 

 

ʈʠʩʫʥʦʢ 2.78 ï ʆʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʨʦʬʠʣʷ ʨʝʛʫʣʷʪʦʨʘ 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʨʝʛʫʣʷʪʦʨʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ ʥʘʟʚʘʥʠʷ 

ʠʟ ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

ʇʘʨʘʤʝʪʨʘʤʠ ʨʝʛʫʣʷʪʦʨʘ ʷʚʣʷʶʪʩʷ: 

çʅʘʟʚʘʥʠʝè ï ʧʨʠʩʚʘʠʚʘʝʪ ʨʝʛʫʣʷʪʦʨʫ ʠʤʷ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʈʝʛʫʣʷʪʦʨ + ʠʥʜʝʢʩ 

ʨʝʛʫʣʷʪʦʨʘ.  

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

  ʆʪʯʝʪʳ 

  ʇʨʦʬʠʣʠ 

ʄʝʥʶ  ʈʝʛʫʣʷʪʦʨʳ 

  Modbus 

  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 
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çʈʝʞʠʤè ï ʚ ʵʪʦʤ ʧʘʨʘʤʝʪʨʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʘʣʛʦʨʠʪʤʘ, ʚʦʟʤʦʞʥʳ 5 ʚʘʨʠʘʥʪʦʚ: 

- çʇè ï ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʨʝʞʠʤ; 

- çʇɼè ï ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʨʝʞʠʤ; 

- çʇʀè - ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʳʡ ʨʝʞʠʤ; 

- çʇʀɼè - ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʨʝʞʠʤ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ); 

- çʇɼɼè ï ʨʝʞʠʤ ʪʨʝʭʧʦʟʠʮʠʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

çɿʦʥʘ ʥʝʯʫʚʩʪʚ.è ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ, ʥʘ ʩʢʦʣʴʢʦ ʦʪʢʣʦʥʝʥʠʝ ʠʟʤʝʨʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪ 

ʫʩʪʘʚʢʠ ʜʦʣʞʥʦ ʠʟʤʝʥʠʪʴʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʟʥʘʯʝʥʠʝʤ ʚ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʨʘʩʯʸʪʦʚ (ʮʠʢʣ 

0,1 ʩ), ʯʪʦʙʳ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʨʝʛʫʣʷʪʦʨʦʤ, ʪ.ʝ. ʚʳʭʦʜ ʢʦʥʪʨʦʣʣʝʨʘ ʙʫʜʝʪ ʠʟʤʝʥʝʥ, 

ʝʩʣʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʟʥʘʯʝʥʠʝʤ ʢʘʥʘʣʘ ʠ ʟʥʘʯʝʥʠʝʤ ʢʘʥʘʣʘ ʠʟʤʝʨʝʥʠʷ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʚ ʧ. 2.17.4 

çʃʦʛʠʯʝʩʢʠʝ ʂʘʥʘʣʳ ï ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘè) ʧʨʝʚʳʩʠʪ ʟʥʘʯʝʥʠʝ çɿʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠè. ɼʠʘ-

ʧʘʟʦʥ (0é1e+6). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

ɹʣʦʢ çʇʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ: 

- çʇʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪè ï ʧʘʨʘʤʝʪʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ (ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʩʝʛʜʘ). ɼʠʘʧʘʟʦʥ (-1e+6é1e+6). ɿʥʘʯʝʥʠʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: 0. 

- çʀʥʪʝʛʨʘʣʴʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʩè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʚ ʨʝʞʠʤʘʭ çʇʀè ʠ çʇʀɼè, ʧʨʠ-

ʩʚʘʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʦʩʪʦʷʥʥʦʡ. ɼʠʘʧʘʟʦʥ (-1e+6é1e+6). ɿʥʘʯʝʥʠʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: 0. 

- çɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʩè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʚ ʨʝʞʠʤʘʭ çʇɼè ʠ çʇʀɼè, 

ʧʨʠʩʚʘʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʧʦʩʪʦʷʥʥʦʡ. ɼʠʘʧʘʟʦʥ (-1e+6 é 1e+6). ɿʥʘ-

ʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

- çʊʠʧ ʫʧʨʘʚʣʝʥʠʷè ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʫʧʨʘʚʣʝʥʠʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ: 

- çʦʙʨʘʪʥʦʝ (ʥʘʛʨʝʚ)è ï ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘ-

ʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ). 

- çʧʨʷʤʦʝ (ʦʭʣʘʞʜʝʥʠʝ)è ï ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

- çʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʚ ʨʝʞʠʤʘʭ çʇɼè, 

çʇʀɼè ʠ çʇɼɼè, ʟʘʜʘʸʪ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʚʦ ʚʨʝʤʝʥʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 0,1 ʩ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ɼʠʘʧʘʟʦʥ (2é500). ɿʥʘʯʝʥʠʝ ʧʦ 

ʫʤʦʣʯʘʥʠʶ: 20. ʋʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʫʤʝʥʴʰʘʝʪ ʰʫʤʳ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʦ ʟʘʤʝʜʣʷʝʪ ʨʝʘʢʮʠʶ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ. 

- çɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʩʠʛʥʘʣè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʚ ʨʝʞʠʤʘʭ çʇɼè ʠ çʇʀɼè ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ: 

- çʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝè ï ʚ ʵʪʦʡ ʦʧʮʠʠ ʟʥʘʯʝʥʠʝ çʂʘʥʘʣʘ ʆʉè ʧʦʩʪʫʧʘʝʪ ʚ ʦʙʨʘʙʦʪʢʫ, ʛʜʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʰʠʙʢʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʚʳʭʦʜ ʩʠʛʥʘʣʘ ʠʟ ʜʠʘʧʘ-

ʟʦʥʘ çɿʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠè, ʧʦʵʪʦʤʫ ʵʪʦʪ ʚʘʨʠʘʥʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʲʝʢʪʦʚ 

ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ). 

- çʀʟʤʝʨʝʥʠʝè ï ʚ ʵʪʦʡ ʦʧʮʠʠ ʟʥʘʯʝʥʠʝ ʢʘʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩʨʘʟʫ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʨʝʘʢʮʠʶ ʈʄʊ 79 ʥʘ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʦʤ ʦʙʲʝʢʪʝ. 

- çʆʛʨʘʥʠʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʚ ʨʝʞʠʤʘʭ çʇʀè, 

çʇʀɼè ʠ çʇɼɼè, ʟʘʜʘʸʪ ʥʘʣʠʯʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʤʦʞʝʪ ʧʨʠ-

ʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ çʚʢʣ.è ʠ çʚʳʢʣ.è. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: çʚʳʢʣ.è.  
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- çʄʠʥʠʤʫʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ 

çʆʛʨʘʥʠʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡè ʚʢʣ., ʟʘʜʘʸʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝ-

ʛʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ɼʠʘʧʘʟʦʥ (-1e+6é0). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: -1000. 

- çʄʘʢʩʠʤʫʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ 

çʆʛʨʘʥʠʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡè ʚʢʣ., ʟʘʜʘʸʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝ-

ʛʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ɼʠʘʧʘʟʦʥ (0é1e+6). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1000. 

ɹʣʦʢ çɺʳʭʦʜ ʨʝʛʫʣʷʪʦʨʘè ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʉʤʝʱʝʥʠʝè ï ʧʘʨʘʤʝʪʨ ʚʳʟʳʚʘʝʪ ʩʤʝʱʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘ. ɼʠʘʧʘ-

ʟʦʥ (-1e+6é1e+6). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

- çʅʠʞʥʠʡ ʚʳʭʦʜʥʦʡ ʧʨʝʜʝʣè ï ʟʘʜʘʸʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʨʝʛʫ-

ʣʷʪʦʨʘ. ɼʠʘʧʘʟʦʥ (-1e+6é0). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

- çɺʝʨʭʥʠʡ ʚʳʭʦʜʥʦʡ ʧʨʝʜʝʣè ï ʟʘʜʘʸʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʨʝ-

ʛʫʣʷʪʦʨʘ. ɼʠʘʧʘʟʦʥ (0é1e+6). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

- çʂʘʥʘʣè ï ʧʘʨʘʤʝʪʨ ʦʪʦʙʨʘʞʘʝʪ ʥʘʟʚʘʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʚʷʟʘʥ ʜʘʥ-

ʥʳʡ ʨʝʛʫʣʷʪʦʨ, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. ɽʩʣʠ ʨʝʛʫʣʷʪʦʨ ʧʨʠʚʷʟʘʥ ʢ ʙʦʣʝʝ ʯʝʤ ʦʜ-

ʥʦʤʫ ʢʘʥʘʣʫ, ʪʦ ʧʦʢʘʟʘʥ ʙʫʜʝʪ ʪʦʣʴʢʦ ʧʝʨʚʳʡ ʧʦ ʧʦʨʷʜʢʫ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ. 
 

ɺʥʠʤʘʥʠʝ! ʇʦʩʣʝ ʩʤʝʱʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʦ 

ʜʠʘʧʘʟʦʥʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʧʘʨʘʤʝʪʨʘʭ çʅʠʞʥʠʡ ʚʳʭʦʜʥʦʡ ʧʨʝʜʝʣè ʠ çɺʝʨʭʥʠʡ ʚʳʭʦʜʥʦʡ 

ʧʨʝʜʝʣè ʙʣʦʢʘ çɺʳʭʦʜ ʨʝʛʫʣʷʪʦʨʘè. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʪʦʨʘ, ʚʩʪʨʦʝʥʥʦʛʦ ʚ 

ʈʄʊ 79, ʥʘʩʪʨʦʡʢʠ ʚʳʙʨʘʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʷʟʘʥʳ ʢ ʣʦʛʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ, ʨʘʙʦ-

ʪʘʶʱʝʤʫ ʚ ʨʝʞʠʤʝ çʈʝʛʫʣʷʪʦʨè. ɺ ʵʪʦʤ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ çʂʘʥʘʣ ʫʩʪʘʚʢʠè ʠ 

çʂʘʥʘʣ ʆʉè, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ çʂʘʥʘʣ ʫʩʪʘʚʢʠè ʩʦʜʝʨʞʠʪ ʮʝʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʮʝʩʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ çʂʘʥʘʣ ʆʉè ʚʳ-

ʯʠʩʣʷʝʪ ʚʝʣʠʯʠʥʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʈʄʊ 79 ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʵʪʠʭ 

ʢʘʥʘʣʦʚ ʜʣʷ ʨʘʩʯʸʪʘ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘ. 

ʈʝʛʫʣʷʪʦʨ ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠ,̫ ʬʦʨʤʠʨʫʷ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ: 
 

9Ô + %Ô
ρ

ʐ̉
%ÔÄÔʐ ̅

Ä%Ô

ÄỔ
 

 

ʛʜʝ    t ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ; 

 E(t) ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʝʤ ʂʘʥʘʣʘ çʋʩʪʘʚʢʘè ʠ ʟʥʘʯʝʥʠʝʤ ʂʘʥʘʣʘ ʆʉ çʀʟʤʝʨʝʥʠʝè 

ʚ ʢʘʥʘʣʝ ʨʝʛʫʣʷʪʦʨʘ, ʩʚʷʟʘʥʥʦʤ ʩ ʜʘʥʥʳʤ ʧʨʦʬʠʣʝʤ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ çʊʠʧ ʫʧʨʘʚʣʝʥʠʷè 

ï çʦʙʨʘʪʥʦʝ (ʥʘʛʨʝʚ)è (ʩʤ ʧ. 2.17.8. çʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ï ʨʝʞʠʤ ʈʝʛʫʣʷʪʦʨè); 

 +  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, % / ʝʜ.ʠʟʤ; 

 ʐ̉ï ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʩ; 

 ʐ ̅ï ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ, ʩ; 

 + %Ôï ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ; 

 +
ʐ̉

%᷿ÔÄÔï ʠʥʪʝʛʨʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ; 

 + ʐ ̅
̉

  ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʇʀɼ-ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʙʳʩʪʨʳʡ ʚʳʭʦʜ ʥʘ ʫʩʪʘʚʢʫ ʨʝʛʫʣʷʪʦʨʘ ʠ 

ʫʩʪʦʡʯʠʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʂʘʥʘʣʘ ʆʉ çʀʟʤʝʨʝʥʠʝè, ʙʣʠʟʢʠʭ ʢ ʟʥʘʯʝʥʠʶ ʂʘʥʘʣʘ 

çʋʩʪʘʚʢʘè) ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʥʘ-

(2.5) 
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ʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ + , ʐ̉ ʠ ʐ ̅. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʵʪʠ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚʚʦʜʷ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ çʇʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪè, çʀʥʪʝʛʨʘʣʴʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʩè, çɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʩè ʠʣʠ 

ʦʥʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʫʩʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʦʮʝʩʩʘ ʇʀɼ-ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʘʚʪʦʥʘʩʪʨʦʡʢʦʡ (ʩʤ ʧ. 2.22.2 çʈʝʛʫʣʷʪʦʨʳ ï ɸʚʪʦʥʘʩʪʨʦʡʢʘè). 

ɺʳʭʦʜ ʨʝʛʫʣʷʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʷʟʘʥ ʢ ʢʘʥʘʣʫ ʤʦʜʫʣʷ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ ʠʣʠ ʢ ʚʳʭʦʜʥʦʤʫ 

ʢʘʥʘʣʫ ʤʦʜʫʣʷ ʪʚʸʨʜʦʪʝʣʴʥʳʭ ʨʝʣʝ, ʥʘʩʪʨʦʝʥʥʳʭ ʚ ʨʝʞʠʤ ʐʀʄ ʠʣʠ ʇɼɼ. 

2.22.2 ʈʝʛʫʣʷʪʦʨʳ ï ɸʚʪʦʥʘʩʪʨʦʡʢʘ 

ʇʦʩʣʝ ʧʨʠʚʷʟʢʠ ʨʝʛʫʣʷʪʦʨʘ ʢ ʣʦʛʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ ʧʦʷʚʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʤʝʥʶ: 

çɿʘʧʫʩʢ ʘʚʪʦʥʘʩʪʨʦʡʢʠè ï ʩʠʛʥʘʣ, ʟʘʧʫʩʢʘʶʱʠʡ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʩʪʨʦʡʢʠ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʫʣʷʪʦʨʘ. ʇʦʚʪʦʨʥʦʝ ʥʘʞʘʪʠʝ ʥʘ ʜʘʥʥʫʶ ʢʥʦʧʢʫ ʟʘʚʝʨʰʠʪ ʧʨʦʮʝʩʩ ʘʚʪʦʥʘ-

ʩʪʨʦʡʢʠ. ɽʩʣʠ ʨʝʛʫʣʷʪʦʨ ʧʨʠʚʷʟʘʥ ʢ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʤʫ ʢʘʥʘʣʫ, ʪʦ ʘʚʪʦʥʘʩʪʨʦʡʢʫ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ 

ʟʘʧʫʩʪʠʪʴ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʚʦʛʦ ʧʦ ʧʦʨʷʜʢʫ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

ɸʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ: 

- ʫʩʪʘʥʦʚʠʪʴ ʨʫʯʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʥʫʣʝʚʫʶ ʤʦʱʥʦʩʪʴ ʥʘ ʚʳʭʦʜʝ ʨʝʛʫʣʷʪʦʨʘ ʠ ʜʦ-

ʞʜʘʪʴʩʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤʳ (ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʧʦ-

ʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ); 

- ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘ; 

- ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʥʘʩʪʨʦʡʢʠ; 

- ʟʘʧʫʩʪʠʪʴ ʘʚʪʦʥʘʩʪʨʦʡʢʫ; 

- ʚʳʡʪʠ ʠʟ ʤʝʥʶ ʠ ʜʦʞʜʘʪʴʩʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʢʦʥʯʘʥʠʠ ʘʚʪʦʥʘʩʪʨʦʡʢʠ. 

çʄʘʢʩ. ʚʨʝʤʷ, ʩè ï ʧʘʨʘʤʝʪʨ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʝʤʷ ʘʚʪʦʥʘʩʪʨʦʡʢʠ (ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʩʠʩʪʝʤʫ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ). ɼʠʘʧʘʟʦʥ (1 ʩé23 ʯ 59 ʤʠʥ 

59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 10 ʤʠʥ. 

çɺʨʝʤʷ ʦʞʠʜʘʥʠʷ, ʩè ï ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ 

ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʦʜʘʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ. ɼʠʘʧʘʟʦʥ (1 ʩé23 ʯ 59 ʤʠʥ 59 ʩ). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

10 ʤʠʥ. 

çʋʩʪʘʚʢʘ ʜʣʷ ʥʘʩʪʨ.è ï ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʩʪʘʚʢʫ, ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʩʷ ʘʚʪʦʥʘʩʪʨʦʡʢʘ. ɼʠʘʧʘʟʦʥ (-1e+6é1e+6). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 0. 

2.22.3 ʈʝʛʫʣʷʪʦʨʳ ï ʇʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʇʀɼ ʨʝʛʫʣʷʪʦʨʘ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

- ʥʘʩʪʨʦʡʢʫ ʢʘʥʘʣʦʚ ʫʩʪʘʚʢʠ ʨʝʛʫʣʷʪʦʨʘ ʠ ʢʘʥʘʣʘ ʚʢʣʶʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘ; 

- ʥʘʩʪʨʦʡʢʫ ʚʭʦʜʘ ʠʟʤʝʨʠʪʝʣʷ (ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ); 

- ʥʘʩʪʨʦʡʢʫ ʚʳʭʦʜʘ ʨʝʛʫʣʷʪʦʨʘ (ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ); 

- ʥʘʩʪʨʦʡʢʫ ʨʝʛʫʣʷʪʦʨʘ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʫ  ʁʥʘʩʪʨʦʡʢʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʫʣʷʪʦʨʘ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ). 

ʅʘʩʪʨʦʡʢʘ ʢʘʥʘʣʦʚ ʫʩʪʘʚʢʠ ʨʝʛʫʣʷʪʦʨʘ ʠ ʢʘʥʘʣʘ ʚʢʣʶʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘ. 

ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ 1 ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ ʚʢʣʶʯʝʥʠʝʤ ʨʝʛʫʣʷʪʦʨʘ. 

ʇʝʨʝʡʪʠ çʄʝʥʶ Ÿ ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè, ʚʳʙʨʘʪʴ çʂʘʥʘʣ 1è. ʋʩʪʘʥʦʚʠʪʴ çʈʝʞʠʤè = çɺʳʙʦʨ 

ʟʥʘʯʝʥʠʷè, çʌʦʨʤʘʪè = çʜʠʩʢʨʝʪʥʳʡè, çʅʘʟʚʘʥʠʝè = çʈʝʛʫʣʷʪʦʨè.  

ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ 2 ʙʫʜʝʪ ʟʘʜʘʚʘʪʴ ʫʩʪʘʚʢʫ ʨʝʛʫʣʷʪʦʨʘ. 

ʇʝʨʝʡʪʠ çʄʝʥʶ Ÿ ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè, ʚʳʙʨʘʪʴ çʂʘʥʘʣ 2è. 

ʋʩʪʘʥʦʚʠʪʴ çʈʝʞʠʤè = çɺʳʙʦʨ ʟʥʘʯʝʥʠʷè, çʌʦʨʤʘʪè = çʮʠʬʨʦʚʦʡè, çʅʘʟʚʘʥʠʝè = 

çʋʩʪʘʚʢʘè.   
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ʅʘʩʪʨʦʡʢʘ ʚʭʦʜʘ ʠʟʤʝʨʠʪʝʣʷ (ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ). 

ʅʘʩʪʨʦʠʪʴ ʚʭʦʜ ɸʎʇ. 

ʇʝʨʝʡʪʠ çʄʝʥʶ Ÿ ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ Ÿ ɺʩʪʨʦʝʥʥʳʝ ʚʭʦʜʳè, ʚʳʙʨʘʪʴ ʢʘʥʘʣ çʂʘ-

ʥʘʣ ɸʎʇ D:1è (ʠʣʠ ʜʨʫʛʦʡ ʜʦʩʪʫʧʥʳʡ ʢʘʥʘʣ) ʠ ʚʳʧʦʣʥʠʪʴ ʥʘʩʪʨʦʡʢʫ ʢʘʥʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʜʘʪʯʠʢʘ. 

ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ 3 ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʝʨʝʡʪʠ çʄʝʥʶ Ÿ ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè, ʚʳʙʨʘʪʴ çʂʘʥʘʣ 3è. ʋʩʪʘʥʦʚʠʪʴ çʈʝʞʠʤè = çʀʟʤʝ-

ʨʠʪʝʣʴʥʳʡ ʚʭʦʜè, çʀʩʪʦʯʥʠʢè = çʂʘʥʘʣ ɸʎʇ D:1è (ʠʣʠ ʜʨʫʛʦʡ ʢʘʥʘʣ ɸʎʇ, ʥʘʩʪʨʦʝʥʥʳʡ ʚ ʧʨʝʜʳ-

ʜʫʱʝʤ ʰʘʛʝ), çʌʦʨʤʘʪè = çʮʠʬʨʦʚʦʡè, çʅʘʟʚʘʥʠʝè = çʀʟʤʝʨʝʥʠʝè. 

ʅʘʩʪʨʦʡʢʘ ʚʳʭʦʜʘ ʨʝʛʫʣʷʪʦʨʘ (ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ). 

ʅʘʩʪʨʦʠʪʴ ʚʳʭʦʜ ʎɸʄ (ʠʣʠ ʐʀʄ). 

ʇʝʨʝʡʪʠ çʄʝʥʶ Ÿ ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ Ÿ ɺʩʪʨʦʝʥʥʳʝ ʚʳʭʦʜʳè, ʚʳʙʨʘʪʴ ʢʘʥʘʣ çʂʘ-

ʥʘʣ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ ʉ:1è (ʠʣʠ ʜʨʫʛʦʡ ʜʦʩʪʫʧʥʳʡ ʢʘʥʘʣ). ʋʩʪʘʥʦʚʠʪʴ çʊʠʧè = ç4é20è, çʀʩʪʦʯ-

ʥʠʢè = çʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ 4è, çʋʨʦʚʝʥʴ ʦʰʠʙʢʠè = ç0è (ʟʥʘʯʝʥʠʝ ʚʳʢʣʶʯʝʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ), ʚ 

ʛʨʫʧʧʝ çɺʭʦʜʥʳʝ ʫʨʦʚʥʠè ʚʳʙʨʘʪʴ çʅʠʞʥʠʡ ʫʨʦʚʝʥʴè = ç0è, çɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴè = ç100è, ʚ 

ʛʨʫʧʧʝ çɺʳʭʦʜʥʳʝ ʫʨʦʚʥʠè ʚʳʙʨʘʪʴ çʅʠʞʥʠʡ ʫʨʦʚʝʥʴè = ç4è, çɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴè = ç20è. 

ʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ 4 ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʨʝʛʫʣʷʪʦʨʘ. 

ʇʝʨʝʡʪʠ çʄʝʥʶ Ÿ ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳè, ʚʳʙʨʘʪʴ çʂʘʥʘʣ 4è. ʋʩʪʘʥʦʚʠʪʴ çʈʝʞʠʤè = çʈʝʛʫ-

ʣʷʪʦʨè, çʈʝʛʫʣʷʪʦʨè = çʈʝʛʫʣʷʪʦʨ1è, çʋʩʪʘʚʢʘè = çʃʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ 2è, çʀʟʤʝʨʝʥʠʝè = çʃʦʛʠ-

ʯʝʩʢʠʡ ʢʘʥʘʣ 3è, çɿʘʧʫʩʢ ʨʝʛʫʣʷʪʦʨʘè = çʠʟ ʣʦʛ. ʢʘʥʘʣʘè, çʂʘʥʘʣ ʜʣʷ ʟʘʧʫʩʢʘè = çʃʦʛʠʯʝʩʢʠʡ 

ʢʘʥʘʣ 1è, çʌʦʨʤʘʪè = çʮʠʬʨʦʚʦʡè, çʅʘʟʚʘʥʠʝè = çɺʳʭʦʜè. 

ʅʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʘ. 

ʈʝʛʫʣʷʪʦʨ1 ʩʦʜʝʨʞʠʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ. 

ʇʝʨʝʡʪʠ çʄʝʥʶ Ÿ ʈʝʛʫʣʷʪʦʨʳè, ʚʳʙʨʘʪʴ çʈʝʛʫʣʷʪʦʨ 1è. ɺ ʛʨʫʧʧʝ çɺʳʭʦʜ ʨʝʛʫʣʷʪʦʨʘè 

ʫʩʪʘʥʦʚʠʪʴ çʉʤʝʱʝʥʠʝè = ç0è, çʅʠʞʥʠʡ ʚʳʭʦʜʥʦʡ ʧʨʝʜʝʣè = ç0è, çɺʝʨʭʥʠʡ ʚʳʭʦʜʥʦʡ ʧʨʝʜʝʣè 

= ç100è. ɺ ʛʨʫʧʧʝ çʇʘʨʘʤʝʪʨʳ ʨʝʛʫʣʷʪʦʨʘè ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ. 

ɺʳʙʨʘʪʴ çʄʝʥʶ Ÿ ʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶè ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʙʦʨʘ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʨʝʛʫʣʷʪʦʨ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ ʢ ʨʘʙʦʪʝ.  

ʇʨʠ ʟʥʘʯʝʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ 1 = çɺʂʃè ʨʝʛʫʣʷʪʦʨ ʟʘʧʫʩʢʘʝʪʩʷ ʩ ʫʩʪʘʚʥʦʡ, ʦʧʨʝʜʝʣʷ-

ʝʤʦʡ ʚ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ 2. 

ʅʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʘ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʥʘʩʪʨʦʡʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʫʣʷʪʦʨʘ (ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ). 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʥʘʩʪʨʦʡʢʘ ʇʀɼ ʨʝʛʫʣʷʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʷ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʥʘʩʪʨʦʡʢʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʡʪʠ çʄʝʥʶ Ÿ ʈʝʛʫʣʷʪʦʨʳè, ʚʳʙʨʘʪʴ 

çʈʝʛʫʣʷʪʦʨ 1è. ɺ ʛʨʫʧʧʝ çɸʚʪʦʥʘʩʪʨʦʡʢʘè ʫʩʪʘʥʦʚʠʪʴ çʄʘʢʩ. ʚʨʝʤʷè = ʙʝʟʦʧʘʩʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʚ 

ʢʦʪʦʨʦʤ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʧʨʠ ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʘʚʪʦʥʘ-

ʩʪʨʦʡʢʘ ʙʫʜʝʪ ʧʨʝʨʚʘʥʘ, çɺʨʝʤʷ ʦʞʠʜʘʥʠʷè = ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʥʘʨʘʩ-

ʪʘʥʠʷ ʠʟʤʝʨʷʝʤʦʛʦ ʟʥʘʯʝʥʠʷ (ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ), çʋʩʪʘʚʢʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠè = 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʩʪʘʚʢʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʘʚʪʦʥʘʩʪʨʦʡʢʘ ʙʫʜʝʪ ʧʨʝʨʚʘʥʘ. 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʘʚʪʦʥʘʩʪʨʦʡʢʠ ʚʳʙʨʘʪʴ çʄʝʥʶ Ÿ ʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶè 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʙʦʨʘ. 

  



127 
 

2.23 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ī MODBUS 

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

  ʆʪʯʝʪʳ 

  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

ʄʝʥʶ  Modbus 

  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 
 

ʈʄʊ 79 ʠʤʝʝʪ ʜʚʘ ʚʩʪʨʦʝʥʥʳʭ ʧʦʨʪʘ RS-485 ʠ ʧʦʨʪ Ethernet. ɼʣʷ ʧʦʨʪʘ RS-485 ʜʦʩʪʫʧʥʘ 

ʨʘʙʦʪʘ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus RTU ʚ ʨʝʞʠʤʝ SLAVE ʠ MASTER. ɼʣʷ Ethernet ʜʦʩʪʫʧʥʘ ʨʘʙʦʪʘ ʧʦ 

ʧʨʦʪʦʢʦʣʫ Modbus TCP/IP ʚ ʨʝʞʠʤʝ SLAVE (ʪʦʣʴʢʦ ʢʘʥʘʣ 3) ʠ MASTER (ʪʦʣʴʢʦ ʢʘʥʘʣ 4). ɺʦʟʤʦ-

ʞʝʥ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʦʙʤʝʥ ʧʦ Modbus ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ 4-ʤ ʢʘʥʘʣʘʤ. ʄʝʥʶ MODBUS ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʜʘʥʥʳʭ ʢʘʥʘʣʦʚ. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʠʩʢʦʤʦʛʦ ʥʘʟʚʘʥʠʷ ʠʟ 

ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. 

2.23.1 Modbus ï ʆʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ 

 

ʈʠʩʫʥʦʢ 2.79 ï ɺʠʜ ʵʢʨʘʥʘ ʚ ʤʝʥʶ Modbus 

ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʚʩʝʭ Modbus ʨʝʞʠʤʦʚ: 

çʊʠʧè ï ʦʪʦʙʨʘʞʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʳʙʨʘʥʥʦʤ ʢʘʥʘʣʝ, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

çʈʝʞʠʤè ï ʠʤʝʝʪ ʚʘʨʠʘʥʪʳ: 

- çʚʳʢʣ.è ï ʚʳʙʨʘʥʥʳʡ ʧʦʨʪ ʦʪʢʣʶʯʝʥ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çSLAVEè ï ʧʦʨʪ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ SLAVE; 

- çMASTERè ï ʧʦʨʪ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ MASTER, ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʧʦʨʪʦʚ RS-485. 
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2.23.2 Modbus ï ʨʝʞʠʤ çSLAVEè 

¶ ʇʘʨʘʤʝʪʨʳ ʜʣʷ ʧʨʦʪʦʢʦʣʘ Modbus RTU ʜʣʷ SLAVE ʨʝʞʠʤʘ: 

- çʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘè ï ʟʘʜʘʸʪ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʦ RS-485. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫ-

ʶʱʠʝ ʟʥʘʯʝʥʠʷ: ç1200 ʙʠʪ/ʩè, ç2400 ʙʠʪ/ʩè, ç4800 ʙʠʪ/ʩè, ç9600 ʙʠʪ/ʩè, ç19200 ʙʠʪ/ʩè, 

ç38400 ʙʠʪ/ʩè, ç57600 ʙʠʪ/ʩè, ç115200 ʙʠʪ/ʩè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʌʦʨʤʘʪè ï ʟʘʜʘʸʪ ʬʦʨʤʘʪ ʢʦʤʘʥʜ (ʩʤ. ʪʘʙʣʠʮʫ 2.8). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

ç8N1è; 
 

ʊʘʙʣʠʮʘ 2.8 ï ʌʦʨʤʘʪ ʢʦʤʘʥʜ 

ʌʦʨʤʘʪ ʂʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ ʇʘʨʠʪʝʪ ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʧ ʙʠʪ 

8N1 8 none 1 

8N2 8 none 2 

8E1 8 even 1 

8E2 8 even 2 

8O1 8 odd 1 

8O2 8 odd 2 

 

- çɸʜʨʝʩè ï ʘʜʨʝʩ SLAVE ʫʩʪʨʦʡʩʪʚʘ. ɼʠʘʧʘʟʦʥ: 1é255. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1; 

- ʂʥʦʧʢʘ çʋʩʪʘʥʦʚʢʠ SLAVEè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘʩʪʨʦʝʢ SLAVE ʨʝ-

ʛʠʩʪʨʦʚ (ʩʤ. ʧ. 2.23.3). 

¶ ʇʘʨʘʤʝʪʨ rʜʣʷ ʧʨʦʪʦʢʦʣʘ Modbus TCP/IP ʜʣʷ SLAVE ʨʝʞʠʤʘ: 

- çʇʦʨʪè ï ʧʦʨʪ ʜʣʷ ʨʘʙʦʪʳ ʧʦ Modbus TCP/IP ʧʨʦʪʦʢʦʣʫ. ɼʠʘʧʘʟʦʥ (1502é5000). ɿʥʘ-

ʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 1502; 

- ʂʥʦʧʢʘ çʋʩʪʘʥʦʚʢʠ SLAVEè ï ʦʪʢʨʳʚʘʝʪ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘʩʪʨʦʝʢ SLAVE ʨʝ-

ʛʠʩʪʨʦʚ (ʩʤ. ʧ. 2.23.3). 

2.23.3 Modbus çSLAVEè ï ʉʧʠʩʦʢ ʚʳʭʦʜʦʚ 

ʄʝʥʶ çʉʧʠʩʦʢ ʚʳʭʦʜʦʚè ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʛʠʩʪʨʦʚ ʢʘʥʘʣʦʚ Modbus 

ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ SLAVE. ʉʧʠʩʦʢ ʨʝʛʠʩʪʨʦʚ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

- çʀʥʬʦʨʤʘʮʠʦʥʥʳʡè ï ʩ 0x20 ʧʦ 0x21 ʨʝʛʠʩʪʨ, ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʨʝʛʠʩʪʨʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʜʘʥʥʳʝ ʦ ʧʨʠʙʦʨʝ; 

- çʈʝʜʘʢʪʠʨʫʝʤʳʝ ʢʘʥʘʣʳè ï ʩ 0x3000 ʧʦ 0x33BF ʨʝʛʠʩʪʨ, ʢʘʞʜʦʤʫ ʣʦʛʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 4 ʨʝʛʠʩʪʨʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʘʜʨʝʩʘʤʠ, ʬʦʨʤʘʪʳ ʚʳʚʦʜʘ ʟʥʘʯʝʥʠʡ ʢʘ-

ʥʘʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʈʝʛʠʩʪʨ ʟʥʘʯʝʥʠʷè ʠ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʩʪʨʦʚ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʥʠʞʝ); 

- çʌʠʢʩʠʨʦʚʘʥʥʳʝ ʢʘʥʘʣʳè ï ʩ 0x4000 ʧʦ 0x43BF ʨʝʛʠʩʪʨ, ʢʘʞʜʦʤʫ ʣʦʛʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 4 ʨʝʛʠʩʪʨʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʘʜʨʝʩʘʤʠ, ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʬʠʢʩʠʨʦʚʘʥʥʳʡ 

ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʠʟ ʤʝʥʶ ʧʨʠʙʦʨʘ (Input, 32 ʙʠʪ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ, ABCD). 

ʇʘʨʘʤʝʪʨʳ ʜʣʷ ʥʘʩʪʨʦʡʢʠ SLAVE ʨʝʛʠʩʪʨʦʚ: 

çʊʠʧè ï ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: 

- çHOLD (ʢʦʤʘʥʜʳ 0ʭ03, 0ʭ06, 0ʭ10)è (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çINPUT (ʢʦʤʘʥʜʘ 0ʭ04)è; 

- çCOILè (ʢʦʤʘʥʜʘ 0ʭ01, 0ʭ05, 0ʭ0F); 

- çDISCRETEè (ʢʦʤʘʥʜʘ 0ʭ02). 

çʈʝʞʠʤè ï ʧʘʨʘʤʝʪʨ ʜʣʷ HOLD ʨʝʛʠʩʪʨʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʜʦʩʪʫʧʥʦʩʪʴ 

ʨʝʛʠʩʪʨʘ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ ʠʣʠ ʜʣʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: çʪʦʣʴʢʦ ʯʪʝʥʠʝè.  
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çɸʜʨʝʩè ï ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʘʜʨʝʩ ʨʝʛʠʩʪʨʘ. ɼʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ. 

çʌʦʨʤʘʪè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʬʦʨʤʘʪ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘ-

ʯʝʥʠʷ: 

- ç16 ʙʠʪ ʩʦ ʟʥʘʢʦʤè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʪʘʨʰʠʡ ʙʠʪ ʟʥʘʢʦʚʳʡ; 

- ç16 ʙʠʪ ʙʝʟ ʟʥʘʢʘè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

- ç32 ʙʠʪ ʩʦ ʟʥʘʢʦʤè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʪʘʨʰʠʡ ʙʠʪ ʟʥʘʢʦʚʳʡ; 

- ç32 ʙʠʪ ʙʝʟ ʟʥʘʢʘè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

- ç32 ʙʠʪ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡè ï ʟʥʘʯʝʥʠʝ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘ-

ʥʠʶ); 

- ç16 ʙʠʪ, BCDè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ BCD (ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʡ 

ʢʦʜ); 

- ç32 ʙʠʪ, BCDè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ BCD; 

- ç1 ʙʠʪè ï ʙʠʥʘʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʤʣʘʜʰʠʡ ʙʠʪ. 

çʇʦʨʷʜʦʢè ï ʟʘʜʘʸʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʨʫʧʧ ʙʠʪ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝ-

ʥʠʷ: 

- çABCDè ï ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ; 

- çCDABè; 

- çDCBAè; 

- çBADCè. 

ʉʧʠʩʦʢ ʨʝʛʠʩʪʨʦʚ ʚ SLAVE ʨʝʞʠʤʝ Modbus ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 2.9. ʉʦʜʝʨʞʠʤʦʝ çHOLDè 

ʨʝʛʠʩʪʨʦʚ (ʠʣʠ ʛʨʫʧʧ ʨʝʛʠʩʪʨʦʚ) ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʦ ʢʦʤʘʥʜʦʡ 0x03, ʘ ʟʘʧʠʩʘʥʦ ʢʦʤʘʥʜʦʡ 

0x06 (ʜʣʷ ʦʜʠʥʦʯʥʳʭ ʨʝʛʠʩʪʨʦʚ) ʠʣʠ ʢʦʤʘʥʜʦʡ 0x10 (ʜʣʷ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʦʚ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ Modbus RTU ʠ Modbus TCP/IP. ʉʦʜʝʨʞʠʤʦʝ çINPUTè ʨʝʛʠʩʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʯʠʪʘʥʦ ʢʦʤʘʥʜʦʡ 0x04. 

ʊʘʙʣʠʮʘ 2.9 ï ʆʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʦʚ ʚ ʨʝʞʠʤʝ SLAVE 

ɸʜʨʝʩ ʊʠʧ ʆʧʠʩʘʥʠʝ 

0x01 ï 0x0A INPUT 
ʀʤʷ ʨʝʛʠʩʪʨʘʪʦʨʘ, ʟʘʧʠʩʘʥʦ ʚ ASCII ʬʦʨʤʘʪʝ, ʢʘʞʜʳʡ ʨʝʛʠʩʪʨ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʩʠʤʚʦʣʫ. 

0x0C INPUT 
ʊʠʧ ʨʝʛʠʩʪʨʘʪʦʨʘ ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʬʦʨʤʘʪʝ, ʜʣʷ ʈʄʊ 79 ʩʦ-
ʦʪʚʝʪʩʪʚʫʝʪ 0x6D. 

0x0D ï 0x0F HOLD 
ɼʘʪʘ ʠ ʚʨʝʤʷ ʧʨʠʙʦʨʘ ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʬʦʨʤʘʪʝ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʚ ʚʠʜʝ [ʛʦʜ][ʤʝʩʷʮ]; [ʜʝʥʴ][ʯʘʩ]; [ʤʠʥʫʪʘ][ʩʝʢʫʥʜʘ]. 

0x13 INPUT 
ʀʥʜʠʢʘʪʦʨ ʟʘʧʦʣʥʝʥʠʷ ʘʨʭʠʚʘ. ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʘʨʭʠʚʘ ʤʝʥʝʝ 
ʯʝʤ ʥʘ 80% ʨʘʚʝʥ 0x00, ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʘʨʭʠʚʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 
80% ʨʘʚʝʥ 0x01. 

0x21 INPUT 
ʊʠʧ ʨʝʛʠʩʪʨʘʪʦʨʘ ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʬʦʨʤʘʪʝ, ʜʣʷ ʈʄʊ 79 ʩʦ-
ʦʪʚʝʪʩʪʚʫʝʪ 0x6D. 

0x22 ï 0x25 HOLD 
ɺʝʨʩʠʷ ʇʆ ʨʝʛʠʩʪʨʘʪʦʨʘ, ʢʘʞʜʳʡ ʨʝʛʠʩʪʨ ʩʦʜʝʨʞʠʪ ʯʘʩʪʴ ʥʦ-
ʤʝʨʘ ʚʝʨʩʠʠ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʟʥʘʯʠʤʦʩʪʠ. 

0x1000 ï 0x1001 INPUT ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʨʝʛʠʩʪʨʘʪʦʨʘ ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʬʦʨʤʘʪʝ. 

0x2000 
HOLD 
HOLD 

ʀʥʜʝʢʩ ʛʨʫʧʧʳ ʜʣʷ ʟʘʧʠʩʠ ʠʣʠ ʯʪʝʥʠʷ ʠʤʝʥʠ. ʄʦʞʝʪ ʙʳʪʴ ʟʘ-
ʜʘʥ ʦʪ 0 ʜʦ 19.  

0x2002 ï 0x2034 Holding 
ʀʤʷ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʳ ʚ ʬʦʨʤʘʪʝ Unicode, ʢʘʞʜʳʡ ʨʝʛʠʩʪʨ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʩʠʤʚʦʣʫ ʚ ʠʤʝʥʠ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.9 

ɸʜʨʝʩ ʊʠʧ ʆʧʠʩʘʥʠʝ 

ɼʘʥʥʳʝ ʩ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʬʦʨʤʘʪʝ 
(0x3000 ï 0x33BF) 

0x3000 ï 0x3001 ?1 
ɼʘʥʥʳʝ ʩ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 1. ʊʠʧ ʨʝʛʠʩʪʨʘ ʠ ʬʦʨʤʘʪ ʜʘʥ-
ʥʳʭ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʝʛʠʩʪʨʘʪʦʨʘ. 

0x3002 ?1 
ʂʦʜ ʩʦʩʪʦʷʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 1 ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʬʦʨ-
ʤʘʪʝ.  

0x3003 ?1 
ʈʝʛʠʩʪʨ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 1 ʚ ʜʝʩʷʪʠʯ-
ʥʦʤ ʬʦʨʤʘʪʝ2). 

é 

0x33BC ï 0x33BD ?1 
ɼʘʥʥʳʝ ʩ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 240. ʊʠʧ ʨʝʛʠʩʪʨʘ ʠ ʬʦʨʤʘʪ 
ʜʘʥʥʳʭ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʝʛʠʩʪʨʘʪʦʨʘ. 

0x33BE ?1 
ʂʦʜ ʩʦʩʪʦʷʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 240 ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ 
ʬʦʨʤʘʪʝ. 

0x33BF ?1 
ʈʝʛʠʩʪʨ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 240 ʚ ʜʝʩʷ-
ʪʠʯʥʦʤ ʬʦʨʤʘʪʝ2). 

ɼʘʥʥʳʝ ʩ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ (0x4000 ï 0x43BF) 

0x4000 ï 0x4001 INPUT 
ɼʘʥʥʳʝ ʩ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 1 ʚ ʬʦʨʤʘʪʝ float3), ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʴ ʙʘʡʪ çABCDè. 

0x4002 INPUT 
ʂʦʜ ʩʦʩʪʦʷʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 1 ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʬʦʨ-
ʤʘʪʝ.  

0x4003 INPUT 
ʈʝʛʠʩʪʨ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 1 ʚ ʜʝʩʷʪʠʯ-
ʥʦʤ ʬʦʨʤʘʪʝ2). 

é 

0x43BC ï 0x43BD INPUT 
ɼʘʥʥʳʝ ʩ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 240 ʚ ʬʦʨʤʘʪʝ float3), ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʘʡʪ çABCDè. 

0x43BE INPUT 
ʂʦʜ ʩʦʩʪʦʷʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 240 ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ 
ʬʦʨʤʘʪʝ. 

0x43BF INPUT 
ʈʝʛʠʩʪʨ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ˉ 240 ʚ ʜʝʩʷ-
ʪʠʯʥʦʤ ʬʦʨʤʘʪʝ2). 

_____________________________ 

1) ʊʠʧ ʨʝʛʠʩʪʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ ʨʝʛʠʩʪʨʘʪʦʨʘ ʜʣʷ ʢʘʞʜʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ.  
2) ʏʠʩʣʦ ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʬʦʨʤʘʪʝ (Integer32) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʝʥʠʝ ʩ ʧʦʩʪʦʷʥʥʳʤ 
ʨʘʟʨʝʰʝʥʠʝʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ. ʂʦʛʜʘ ʧʦʣʦʞʝʥʠʝ ʜʝʩʷʪʠʯʥʦʡ 
ʪʦʯʢʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʥʘʧʨʠʤʝʨ, ʨʘʚʥʳʤ ç0,0è, ʪʦ ʯʠʩʣʦ ʚ ʬʦʨʤʘʪʝ Integer32 ʨʘʚʥʦ ʮʝʣʦʡ ʯʘ-
ʩʪʠ ʟʥʘʯʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʨʝʛʠʩʪʨʝ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ 10 (ʥʘʧʨʠʤʝʨ: 
çfloatè = 1.2345, ʜʝʩʷʪʠʯʥʘʷ ʪʦʯʢʘ= ç0,0è, çIntegerè = 12). ɸʥʘʣʦʛʠʯʥʦ, ʢʦʛʜʘ ʜʝʩʷʪʠʯʥʘʷ 
ʪʦʯʢʘ = ç0.000è, ʯʠʩʣʦ ʚ ʬʦʨʤʘʪʝ Integer32 ʨʘʚʥʦ ʮʝʣʦʡ ʯʘʩʪʠ ʟʥʘʯʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ 
ʨʝʛʠʩʪʨʝ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ 1000 (ʥʘʧʨʠʤʝʨ: çfloatè =1.2345, ʜʝʩʷʪʠʯʥʘʷ 
ʪʦʯʢʘ= ç0,000è, çIntegerè = 1234). 

3) ʇʨʝʜʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ IEEE 754.  
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2.23.4 Modbus ï ʨʝʞʠʤ çMASTERè 

ʇʘʨʘʤʝʪʨʳ ʜʣʷ MASTER ʨʝʞʠʤʘ: 

çʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘè ï ʟʘʜʘʸʪ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʦ RS-485. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ: ç1200 ʙʠʪ/ʩè, ç2400 ʙʠʪ/ʩè, ç4800 ʙʠʪ/ʩè, ç9600 ʙʠʪ/ʩè, ç19200 ʙʠʪ/ʩè, ç38400 ʙʠʪ/ʩè, 

ç57600 ʙʠʪ/ʩè, ç115200 ʙʠʪ/ʩè (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ). 

çʌʦʨʤʘʪè ï ʟʘʜʘʸʪ ʬʦʨʤʘʪ ʢʦʤʘʥʜ (ʩʤ. ʪʘʙʣʠʮʫ 2.10). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: ç8N1è. 

ʊʘʙʣʠʮʘ 2.10 ï ʌʦʨʤʘʪ ʢʦʤʘʥʜ 

ʌʦʨʤʘʪ ʢʦʤʘʥʜ ʂʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ ʇʘʨʠʪʝʪ ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʧ ʙʠʪ 

8N1 8 none 1 

8N2 8 none 2 

8E1 8 even 1 

8E2 8 even 2 

8O1 8 odd 1 

8O2 8 odd 2 

 

çɺʨʝʤʷ ʦʞʠʜʘʥʠʷè ï ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ MASTER ʙʫʜʝʪ ʦʞʠʜʘʪʴ ʦʪʚʝʪʘ ʦʪ SLAVE 

ʫʩʪʨʦʡʩʪʚʘ. ɼʠʘʧʘʟʦʥ: (0.01 cé3 c). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1. 

çʂʦʣʠʯʝʩʪʚʦ ʧʦʧʳʪʦʢè ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʟʘʧʨʦʩʦʚ ʧʨʠ ʧʨʠʝʤʝ ʦʰʠʙʦʯʥʦʡ ʧʦʩʳʣʢʠ. ɼʠʘ-

ʧʘʟʦʥ: 1é5. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 2. 

çʀʥʪʝʨʚʘʣè ï ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʤʝʞʜʫ ʮʠʢʣʘʤʠ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ. ɼʠʘʧʘʟʦʥ: (0 cé1,8e308 

c). ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 1c. 

çʇʨʠʙʦʨʳ SLAVEè ï ʤʝʥʶ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʦʧʨʘʰʠʚʘʝʤʳʝ 

SLAVE ʫʩʪʨʦʡʩʪʚʘ. ʄʝʥʶ çʇʨʠʙʦʨʳ SLAVEè ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʜʦ 255 ʫʩʪʨʦʡʩʪʚ ʠ ʫʩʪʘʥʦʚʠʪʴ 

ʠʭ ʧʘʨʘʤʝʪʨʳ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʘʥʜ ʜʣʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʙʣʦʢʠ ʨʝʛʠʩʪʨʦʚ ʜʣʷ 

ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʜʝʣʴʥʘʷ ʢʦʤʘʥʜʘ. ʋʩʪʨʦʡʩʪʚʘ 

ʠ ʙʣʦʢʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʦʙʤʝʥʘ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʨʘ-

ʙʘʪʳʚʘʶʪʩʷ ʚʩʝ ʙʣʦʢʠ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ 1, ʜʘʣʝʝ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ 2 ʠ ʪʘʢ ʜʘʣʝʝ). ɼʣʷ ʢʘʞʜʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ: 

- çʅʘʟʚʘʥʠʝ ʧʨʠʙʦʨʘè ï ʟʘʜʘʸʪ ʠʤʷ ʧʨʠʙʦʨʘ ʧʨʠ ʝʛʦ ʚʳʙʦʨʝ ʚ ʣʦʛʠʯʝʩʢʦʤ ʢʘʥʘʣʝ; 

- çɸʜʨʝʩè ï ʟʘʜʘʸʪ ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʧʨʦʩʘ ʧʦ Modbus ʧʨʦʪʦʢʦʣʫ; 

- çʆʧʨʦʩè ī ʠʤʝʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ: ʚʢʣ. (ʫʩʪʨʦʡʩʪʚʦ ʦʧʨʘʰʠʚʘʝʪʩʷ) ʠʣʠ ʚʳʢʣ. (ʫʩʪʨʦʡʩʪʚʦ 

ʠʩʢʣʶʯʝʥʦ ʠʟ ʦʧʨʦʩʘ); 

- çʉʧʠʩʦʢ ʚʭʦʜʦʚè ï ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʥʘʙʦʨ ʩʯʠʪʳʚʘʝʤʳʭ ʨʝʛʠʩʪʨʦʚ ʩ SLAVE ʧʨʠʙʦʨʘ 

(ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʧ. 2.23.4.1); 

- çʉʧʠʩʦʢ ʚʳʭʦʜʦʚè ï ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʥʘʙʦʨ ʨʝʛʠʩʪʨʦʚ ʜʣʷ ʟʘʧʠʩʠ ʚ SLAVE ʧʨʠʙʦʨ 

(ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʧ. 2.23.4.2); 

- çʅʘʩʪʨʦʡʢʘ ʙʣʦʢʦʚè ï ʟʘʜʘʸʪ ʨʝʞʠʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʣʦʢʦʚ ʜʣʷ ʦʙʤʝʥʘ ʩ SLAVE 

ʫʩʪʨʦʡʩʪʚʘʤʠ. ɺʘʨʠʘʥʪʳ: çʨʫʯʥʘʷè ʠʣʠ çʘʚʪʦʤʘʪʠʯʝʩʢʘʷè. ɺ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʥʘʩʪʨʦʡʢʘ 

ʙʣʦʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʝʥʶ (ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ). ɺ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʨʝʛʠʩʪʨʳ ʙʝʟ 

ʨʘʟʨʳʚʦʚ ʚ ʘʜʨʝʩʘʭ ʙʫʜʫʪ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʠʥ ʙʣʦʢ. ʅʘʧʨʠʤʝʨ ï ʨʝʛʠʩʪʨʳ ʩ ʘʜʨʝʩʘʤʠ 

0x0001, 0x0002, 0x0004, 0x0005 ʙʫʜʫʪ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʙʣʦʢʘ;  
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- çʄʘʢʩ. ʨʘʟʤʝʨ ʙʣʦʢʘè ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʙʣʦʢʘ ʜʣʷ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ. ʂʥʦʧʢʘ ʘʢ-

ʪʠʚʥʘ ʪʦʣʴʢʦ ʧʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ çʅʘʩʪʨʦʡʢʘ ʙʣʦʢʦʚ: ʘʚʪʦʤʘʪʠʯʝʩʢʘʷè. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʙʣʦʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʯʠʪʳʚʘʝʤʳʭ ʠʣʠ ʟʘʧʠʩʳʚʘʝʤʳʭ 

ʨʝʛʠʩʪʨʦʚ; 

- çʉʧʠʩʦʢ ʙʣʦʢʦʚè ï ʥʘʩʪʨʦʡʢʘ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʧʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ 

çʅʘʩʪʨʦʡʢʘ ʙʣʦʢʦʚ: ʨʫʯʥʘʷè. ʇʦʟʚʦʣʷʝʪ ʚʨʫʯʥʫʶ ʟʘʜʘʪʴ ʥʘʙʦʨ ʙʣʦʢʦʚ ʜʣʷ ʦʙʤʝʥʘ ʩ 

SLAVE ʫʩʪʨʦʡʩʪʚʦʤ (ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʧ. 2.23.4.3). 

2.23.4.1 ʇʘʨʘʤʝʪʨʳ ʤʝʥʶ çʉʧʠʩʦʢ ʚʭʦʜʦʚè ʚ ʨʝʞʠʤʝ çMASTERè 

¶ çɿʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘè ī ʦʪʢʨʳʚʘʝʪ ʜʦʩʪʫʧ ʢ ʧʘʨʘʤʝʪʨʘʤ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʨʝʛʠʩʪʨʦʚ ʚʭʦʜ-

ʥʳʭ ʢʘʥʘʣʦʚ: 

çʊʠʧè ï ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: 

- çHOLD (ʢʦʤʘʥʜʳ 0ʭ03, 0ʭ06, 0ʭ10)è (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çINPUT(ʢʦʤʘʥʜʘ 0ʭ04)è; 

- COIL (ʢʦʤʘʥʜʘ 0ʭ01, 0ʭ05, 0ʭ0F); 

- DISCRETE (ʢʦʤʘʥʜʘ 0ʭ02). 

çʈʝʞʠʤè ï ʜʣʷ ʚʭʦʜʥʳʭ ʢʘʥʘʣʦʚ ʚʩʝʛʜʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ çʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷè. 

çɸʜʨʝʩè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʘʜʨʝʩ ʩʯʠʪʳʚʘʝʤʦʛʦ ʠʟ SLAVE ʧʨʠʙʦʨʘ ʨʝʛʠʩʪʨʘ. 

çʌʦʨʤʘʪè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʬʦʨʤʘʪ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘ-

ʯʝʥʠʷ: 

- ç16 ʙʠʪ ʩʦ ʟʥʘʢʦʤè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʪʘʨʰʠʡ ʙʠʪ ʟʥʘʢʦʚʳʡ; 

- ç16 ʙʠʪ ʙʝʟ ʟʥʘʢʘè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

- ç32 ʙʠʪ ʩʦ ʟʥʘʢʦʤè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʪʘʨʰʠʡ ʙʠʪ ʟʥʘʢʦʚʳʡ; 

- ç32 ʙʠʪ ʙʝʟ ʟʥʘʢʘè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

- ç32 ʙʠʪ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡè ï ʟʥʘʯʝʥʠʝ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘ-

ʥʠʶ); 

- ç16 ʙʠʪ, BCDè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ BCD (ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʡ 

ʢʦʜ); 

- ç32 ʙʠʪ, BCDè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ BCD; 

- ç1 ʙʠʪè ï ʙʠʥʘʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʤʣʘʜʰʠʡ ʙʠʪ. ʇʨʠ ʯʪʝʥʠʠ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘ-

ʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʚ ʥʦʣʴ ʚʩʝʭ 16 ʙʠʪʦʚ ʨʝʛʠʩʪʨʘ. 

çʇʦʨʷʜʦʢè ï ʟʘʜʘʸʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʨʫʧʧ ʙʠʪ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝ-

ʥʠʷ:  

- çABCDè ï ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ; 

- çCDABè; 

- çDCBAè; 

- çBADCè. 

¶ çɼʝʩʷʪʠʯʥʘʷ ʪʦʯʢʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ ʠʟ ʨʝʛʠʩʪʨʘ, ʫʤʥʦʞʘ-

ʝʪʩʷ ʥʘ ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɺʘʨʠʘʥʪʳ: ç1è, ç0.1è, ç0.01è, ç0.001è, ç0.0001è, ç0.00001è, 

ç0.000001è, çʨʝʛʠʩʪʨ ʪʦʯʢʠ (floatè); 

¶ çʈʝʛʠʩʪʨ ʜʝʩ. ʪʦʯʢʠè ï ʧʘʨʘʤʝʪʨ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʜʣʷ ʨʝʞʠʤʘ çɼʝʩʷʪʠʯʥʘʷ ʪʦʯʢʘ: ʨʝ-

ʛʠʩʪʨ ʪʦʯʢʠ (float)è. ʇʦʟʚʦʣʷʝʪ ʩʯʠʪʳʚʘʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çɼʝʩʷʪʠʯʥʘʷ ʪʦʯʢʘè ʠʟ SLAVE 

ʧʨʠʙʦʨʘ. ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʜʣʷ çɿʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘè (ʩʤ. ʦʧʠʩʘʥʠʝ ʚʳʰʝ);  
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¶ ʢʥʦʧʢʘ çʉʪʘʪʫʩʳ ʢʘʥʘʣʘè ī ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʪʘʪʫʩʦʚ ʢʘʥʘʣʦʚ 

ç-HI-è, ç-LO-è, ç-WAIT-è, ç-ERROR-è (ʩʤ. ʨʠʩʫʥʦʢ 2.80). 

 

ʈʠʩʫʥʦʢ 2.80 ï ɺʠʜ ʵʢʨʘʥʘ ʤʝʥʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʪʘʪʫʩʦʚ ʢʘʥʘʣʦʚ ʚʭʦʜʘ 

ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʝʢ, ʦʜʠʥʘʢʦʚʳʝ ʜʣʷ ʚʩʝʭ ʩʪʘʪʫʩʦʚ: 

- çʉʦʩʪʦʷʥʠʝè ï ʟʘʜʘʸʪ ʫʩʣʦʚʠʝ ʫʩʪʘʥʦʚʢʠ ʩʪʘʪʫʩʘ ʠʟʤʝʨʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʝ 

ç-HI-è / ç-LO-è / ç-WAIT-è / ç-ERROR-è. ɺʘʨʠʘʥʪʳ: 

- ʥʠʢʦʛʜʘ; 

- ʝʩʣʠ ʨʝʛʠʩʪʨ = ʟʥʘʯʝʥʠʝ; 

- ʝʩʣʠ ʨʝʛʠʩʪʨ != ʟʥʘʯʝʥʠʝ; 

- ʝʩʣʠ ʨʝʛʠʩʪʨ > ʟʥʘʯʝʥʠʝ; 

- ʝʩʣʠ ʨʝʛʠʩʪʨ < ʟʥʘʯʝʥʠʝ. 

- çʈʝʛʠʩʪʨè ï ʟʘʜʘʸʪ ʨʝʛʠʩʪʨ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʦ-

ʩʪʦʷʥʠʷ ç-HI-è / ç-LO-è / ç-WAIT-è / ç-ERROR-è. ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʜʣʷ 

çɿʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘè (ʩʤ. ʦʧʠʩʘʥʠʝ ʚʳʰʝ); 

- çɿʥʘʯʝʥʠʝè ï ʟʘʜʘʸʪ ʩʨʘʚʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ ʢʘʥʘʣʘ ç-HI-è / ç-LO-è / ç-WAIT-è / 

ç-ERROR-è ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʪʘʪʫʩʘ. 

2.23.4.2 ʇʘʨʘʤʝʪʨʳ ʤʝʥʶ çʉʧʠʩʦʢ ʚʳʭʦʜʦʚè ʚ ʨʝʞʠʤʝ çMASTERè 

çɸʢʪʠʚʥʳʡ ʚʳʭʦʜè ï ʦʧʨʝʜʝʣʷʝʪ ʙʫʜʝʪ ʣʠ ʧʨʠʩʚʦʝʥʦ ʚʳʭʦʜʫ ʟʥʘʯʝʥʠʝ ʠʟ çʇʦʜʢʣʶʯʝʥ-

ʥʳʝ ʫʩʪʨʦʡʩʪʚʘè/çɺʥʝʰʥʠʝ ʚʳʭʦʜʳè. 

çʊʠʧ ʚʳʭʦʜʘè ï ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʘʪ ʟʥʘʯʝʥʠʷ ʠʟ çʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘè/çɺʥʝʰʥʠʝ 

ʚʳʭʦʜʳè. ɺʘʨʠʘʥʪʳ: çʨʝʣʝè (ʙʠʥʘʨʥʳʡ ʬʦʨʤʘʪ, 0 ï ʝʩʣʠ ʚʩʝ ʙʠʪʳ ʨʝʛʠʩʪʨʘ = 0, 1 ï ʝʩʣʠ ʥʝʪ) 

ʠʣʠ çʣʠʥʝʡʥʳʡè. 

çɺʳʭʦʜʥʦʡ ʨʝʛʠʩʪʨè ī ʦʪʢʨʳʚʘʝʪ ʜʦʩʪʫʧ ʢ ʧʘʨʘʤʝʪʨʘʤ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʨʝʛʠʩʪʨʦʚ ʚʳʭʦʜ-

ʥʳʭ ʢʘʥʘʣʦʚ: 

çʊʠʧè ï ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: 

- çHOLD (ʢʦʤʘʥʜʳ 0ʭ03, 0ʭ06, 0ʭ10)è (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çCOIL (ʢʦʤʘʥʜʘ 0ʭ01, 0ʭ05, 0ʭ0F)è; 

çʈʝʞʠʤè ï ʜʣʷ ʚʭrʦʜʥʳʭ ʢʘʥʘʣʦʚ ʚʩʝʛʜʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ çʯʪʝʥʠʝ/ʟʘʧʠʩʴè. 

çɸʜʨʝʩè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʘʜʨʝʩ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʚ SLAVE ʧʨʠʙʦʨ ʨʝʛʠʩʪʨʘ. 

çʌʦʨʤʘʪè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʬʦʨʤʘʪ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʘ. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘ-

ʯʝʥʠʷ: 

- ç16 ʙʠʪ ʩʦ ʟʥʘʢʦʤè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʪʘʨʰʠʡ ʙʠʪ ʟʥʘʢʦʚʳʡ; 

- ç16 ʙʠʪ ʙʝʟ ʟʥʘʢʘè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 
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- ç32 ʙʠʪ ʩʦ ʟʥʘʢʦʤè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʪʘʨʰʠʡ ʙʠʪ ʟʥʘʢʦʚʳʡ; 

- ç32 ʙʠʪ ʙʝʟ ʟʥʘʢʘè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 

- ç32 ʙʠʪ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡè ï ʟʥʘʯʝʥʠʝ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘ-

ʥʠʶ); 

- ç16 ʙʠʪ, BCDè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ BCD (ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʳʡ 

ʢʦʜ); 

- ç32 ʙʠʪ, BCDè ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ BCD; 

- ç1 ʙʠʪè ï ʙʠʥʘʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʤʣʘʜʰʠʡ ʙʠʪ; 

çʇʦʨʷʜʦʢè ï ʟʘʜʘʸʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʨʫʧʧ ʙʠʪ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝ-

ʥʠʷ:  

- çABCDè ï ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ; 

- çCDABè; 

- çDCBAè; 

- çBADCè. 

2.23.4.3 ʇʘʨʘʤʝʪʨʳ ʤʝʥʶ çʉʧʠʩʦʢ ʙʣʦʢʦʚè ʚ ʨʝʞʠʤʝ çMASTERè 

çʊʠʧ ʙʣʦʢʘè ï ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʙʣʦʢʘ ʜʣʷ ʦʙʤʝʥʘ ʩ SLAVE ʫʩʪʨʦʡʩʪʚʦʤ. ɺʘʨʠʘʥʪʳ: 

- çʏʪʝʥʠʝ HOLD ʨʝʛʠʩʪʨʘè; 

- çʏʪʝʥʠʝ INPUT ʨʝʛʠʩʪʨʘè; 

- çʏʪʝʥʠʝ ʚ COILSè; 

- çʏʪʝʥʠʝ ʚ DISCRETE INPUTè; 

- çɿʘʧʠʩʴ ʚ HOLD ʨʝʛʠʩʪʨè; 

- çɿʘʧʠʩʴ ʚ COILSè. 

çʇʝʨʚʳʡ ʨʝʛʠʩʪʨè / çʇʦʩʣʝʜʥʠʡ ʨʝʛʠʩʪʨè ï ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʘʜʨʝʩʘ ʜʣʷ ʧʝʨʚʦʛʦ ʠ ʧʦ-

ʩʣʝʜʥʝʛʦ ʨʝʛʠʩʪʨʦʚ. ʏʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʥʦʡ ʢʦʤʘʥʜʦʡ ʦʪ ʧʝʨʚʦʛʦ ʜʦ ʧʦʩʣʝʜ-

ʥʝʛʦ ʨʝʛʠʩʪʨʘ. 
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2.24 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ī ʅʘʩʪʨʦʡʢʘ Ethernet ʠ ʫʜʘʣʝʥʥʦʛʦ ʜʠʩʧʣʝʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʝʥʶ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ. ʇʦʜʢʣʶʯʝʥʠʝ ʧʦ ʩʝʪʠ ʧʦʟʚʦʣʷʝʪ ʧʦ-

ʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʈʄʊ 79 ʯʝʨʝʟ ʩʠʩʪʝʤʫ VNC ʠʣʠ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ WEB-ʩʝʨʚʝʨ ʈʄʊ 79. 

ɼʦʩʪʫʧ ʢ ʧʨʠʙʦʨʫ ʧʦ VNC ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ VNC-ʢʣʠʝʥʪʦʚ, ʟʘʧʫʱʝʥ-

ʥʳʭ ʥʘ ʇʂ (ʥʘʧʨʠʤʝʨ, TightVNC ʠʣʠ UltraVNC). 

ʇʘʨʘʤʝʪʨʳ ʤʝʥʶ ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ: 

DHCP (Dynamic Host Configuration Protocol) ï ʧʦʟʚʦʣʷʝʪ ʈʄʊ 79 ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʩʝʪʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʪʠ: 

- çʚʳʢʣʶʯʝʥè ï DHCP ʦʪʢʣʶʯʝʥ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʚʝʩʪʠ IP-ʘʜʨʝʩ, 

ʤʘʩʢʫ ʧʦʜʩʝʪʠ ʠ ʘʜʨʝʩ ʰʣʶʟʘ (ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ) (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʢʣʶʯʝʥè ï ʩʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ ʛʝʥʝʨʠʨʫʶʪʩʷ ʩʝʨʚʝʨʦʤ DHCP, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʩʝʢʫʥʜ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ DHCP ʧʨʠʙʦʨʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ IP-ʘʜʨʝʩ. 

çIP-ʘʜʨʝʩè ï ʵʪʦ ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʝʩʣʠ DHCP ʚʳʢʣʶʯʝʥ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʚʝʩʪʠ ʩʪʘʪʠʯʝʩʢʠʡ IP-ʘʜʨʝʩ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 192.168.0.3. 

çʄʘʩʢʘ ʧʦʜʩʝʪʠè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʝʩʣʠ DHCP ʚʳʢʣʶʯʝʥ. ʆʥ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʜʠʘʧʘʟʦʥ ʜʦʩʪʫʧʥʳʭ IP-ʘʜʨʝʩʦʚ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 255.255.255.0. 

çʐʣʶʟ ʧʦ ʫʤʦʣʯʘʥʠʶè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʝʩʣʠ DHCP ʚʳʢʣʶʯʝʥ, 

ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʝʩʪʠ IP-ʘʜʨʝʩ ʰʣʶʟʘ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʈʄʊ 79 ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʣʦ-

ʢʘʣʴʥʦʡ ʩʝʪʠ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 192.168.1.1. 

çʊʠʧ MAC ʘʜʨʝʩʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʫʩʪʘʥʦʚʢʠ MAC ʘʜʨʝʩʘ ʧʨʠʙʦʨʘ. ʄʦʞʝʪ ʧʨʠ-

ʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: 

- çʩʪʘʥʜʘʨʪʥʳʡè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʄɸʉ ʘʜʨʝʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʜʨʝʩʫ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦ-

ʜʫʣʷ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ); 

- çʚʳʙʦʨ ʘʜʨʝʩʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ MAC ʘʜʨʝʩ, ʚʚʝʜʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

çMAC ʘʜʨʝʩè ï ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çʊʠʧ 

MAC ʘʜʨʝʩʘ: ʚʳʙʦʨ ʘʜʨʝʩʘè, ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʪʴ MAC ʘʜʨʝʩ ʧʨʠʙʦʨʘ. ɿʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ 00:00:00:00:00:01. 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ ʫʜʘʣʝʥʥʦʛʦ ʜʠʩʧʣʝʷ ï ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʥʘʩʪʨʦʠʪʴ ʈʄʊ 79 ʩ ʚʥʝʰʥʝʛʦ ʇʂ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʵʢʨʘʥ ʈʄʊ 79 ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʤʦʥʠʪʦʨʝ ʧʝʨ-

ʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɹʣʦʢ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʉʦʩʪʦʷʥʠʝè ï ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ/ʚʳʢʣʶʯʘʪʴ ʫʜʘʣʝʥʥʳʡ ʜʠʩʧʣʝʡ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ: ʚʳʢʣ;  

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

  ʆʪʯʝʪʳ 

  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

  Modbus 

ʄʝʥʶ  Ethernet 

  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 
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- çʇʦʨʪè ï ʟʘʜʘʸʪ ʧʦʨʪ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʜʠʩʧʣʝʷ. ʆʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʝʩʣʠ ʧʘʨʘʤʝʪʨ 

çʉʦʩʪʦʷʥʠʝè ʫʩʪʘʥʦʚʣʝʥ ʚ ʟʥʘʯʝʥʠʝ çʚʢʣ.è. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 5900. ɼʠʘʧʘʟʦʥ 

(5900é6000). 

ɹʣʦʢ ʧʘʨʘʤʝʪʨʦʚ çʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʧʦ NTPè ð ʧʘʨʘʤʝʪʨʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝ-

ʤʝʥʠ ʧʦ NTP. ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ: 

-  çNTPè ð ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ / ʚʳʢʣʶʯʠʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʧʦ NTP; 

-  çʇʝʨʠʦʜè ð ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʠʦʜ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʩʝʨʚʝʨʦʤ; 

-  çʈʘʟʥʠʮʘ ʦʪ ʟʘʧʠʩʠè ð ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʨʘʟʥʠʮʫ ʚʨʝʤʝʥʠ ʜʣʷ ʟʘ-

ʧʠʩʠ ʩʠʥʭʨʦʥʠʟʠʨʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ ʚ ʨʝʛʠʩʪʨʘʪʦʨ; 

-  çʈʘʟʥʠʮʘ c GMT, ʯè ð ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʝʥʥʦʡ ʧʦʷʩ ʚʨʝʤʝʥʠ ʨʝʛʠʩʪʨʘʪʦʨʘ ʚ 

ʯʘʩʘʭ; 

-  çʉʝʨʚʝʨ 1è, çʉʝʨʚʝʨ 2è, çʉʝʨʚʝʨ 3è ð ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʶʪ dns ʘʜʨʝʩʘ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘ-

ʮʠʠ ʚ ʧʦʨʷʜʢʝ ʧʨʠʦʨʠʪʝʪʘ ʧʨʦʚʝʨʢʠ. ɼʦʧʫʩʢʘʝʪʩʷ ʟʘʧʠʩʴ IPv4 ʘʜʨʝʩʘ. 

ɽʩʣʠ DHCP ʦʪʢʣʶʯʝʥ, ʪʦ çIP-ʘʜʨʝʩè ʠ çʄʘʩʢʘ ʧʦʜʩʝʪʠè ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʈʄʊ 79. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʧʨʦʙʣʝʤ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʩʚʷʟʘʪʴʩʷ ʩ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʩʝʪʠ. 

ʊʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ ʈʄʊ 79 ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʤʝʥʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʙʦʨʝ 

(ʩʤ. ʧ. 2.11). 

2.25 ʆʙʣʘʩʪʴ çʅʘʩʪʨʦʡʢʠè ī ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 

  ʆʙʱʠʝ ʥʘʩʪʨʦʡʢʠ 

  ʇʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

  ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ 

  ɻʨʫʧʧʳ 

  ʄʥʝʤʦʩʭʝʤʳ 

  ʆʪʯʝʪʳ 

  ʇʨʦʬʠʣʠ 

  ʈʝʛʫʣʷʪʦʨʳ 

  Modbus 

  Ethernet 

ʄʝʥʶ  ʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘ 

 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʠʣʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʈʄʊ 79 

ʚ ʤʝʥʶ çʂʦʥʬʠʛʫʨʘʮʠʷ ʧʨʠʙʦʨʘè ʠ çʋʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠè, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʘ-

ʨʦʣʴ ʚ ʤʝʥʶ çʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘè. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʩʪʘʥʦʚʠʣ ʪʘʢʦʡ ʧʘʨʦʣʴ, ʪʦ ʧʝʨʝʜ ʧʝʨʝ-

ʭʦʜʦʤ ʢ ʩʣʝʜʫʶʱʝʤʫ ʫʨʦʚʥʶ ʤʝʥʶ ʝʤʫ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʘʨʦʣʴ. 

ʇʘʨʘʤʝʪʨʳ ʤʝʥʶ ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ: 

çʈʝʞʠʤ ʜʦʩʪʫʧʘè ï ʧʘʨʘʤʝʪʨ ʟʘʜʘʸʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʚʪʦʨʠʟʘʮʠʠ. ʇʘʨʘʤʝʪʨ ʤʦ-

ʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ: 

- çʆʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴè ï ʨʝʞʠʤ ʨʘʙʦʪʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʩʪʫʧ ʢ ʧʨʠʙʦʨʫ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʠʥ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʧʘʨʦʣʝʤ ʠ ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ (ʟʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ); 

- çʅʝʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡè ï ʨʝʞʠʤ ʨʘʙʦʪʳ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʪʴ ʜʦ 20 ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʠ ʧʘʨʦʣʷʤʠ. 

çʇʘʨʦʣʴè ï ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʨʝʞʠʤʘ çʆʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴè ʠ ʟʘʜʘʝʪ ʧʘʨʦʣʴ ʜʣʷ ʜʦ-

ʩʪʫʧʘ ʢ ʧʨʠʙʦʨʫ. ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʦʣʷ ʫʩʪʘʥʦʚʣʝʥʘ ʧʫʩʪʘʷ ʩʪʨʦʢʘ, ʪʦ ʧʘʨʦʣʴ ʟʘʧʨʘʰʠʚʘʪʴʩʷ 

ʥʝ ʙʫʜʝʪ.  
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çʇʘʨʦʣʴ ʫʜ. ʜʠʩʧʣʝʡè ï ʟʘʜʘʝʪ ʧʘʨʦʣʴ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʧʨʠʙʦʨʫ ʧʦ VNC ʧʨʦʪʦʢʦʣʫ ʯʝʨʝʟ 

ʫʜʘʣʝʥʥʳʡ ʩʝʨʚʝʨ (ʫʜʘʣʝʥʥʳʡ ʜʠʩʧʣʝʡ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʚ çʅʘʩʪʨʦʡʢʘʭ Ethernetè). ɽʩʣʠ ʚ 

ʢʘʯʝʩʪʚʝ ʧʘʨʦʣʷ ʫʩʪʘʥʦʚʣʝʥʘ ʧʫʩʪʘʷ ʩʪʨʦʢʘ, ʪʦ ʧʘʨʦʣʴ ʟʘʧʨʘʰʠʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ. 

çʊʘʡʤʘʫʪ, ʤʠʥʫʪè ï ʟʘʜʘʝʪ ʚʨʝʤʷ ʙʝʟʜʝʡʩʪʚʠʷ ʚ ʦʩʥʦʚʥʦʤ ʤʝʥʶ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳ-

ʭʦʜʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɿʥʘʯʝʥʠʝ 0 ʦʟʥʘʯʘʝʪ, ʦʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ. ʇʘʨʘʤʝʪʨ ʦʪʦʙ-

ʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʨʝʞʠʤʘ çʅʝʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡè. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 10 ʤʠʥ. ɼʠʘ-

ʧʘʟʦʥ: 0é60 ʤʠʥ. 

çʉʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡè ï ʤʝʥʶ ʟʘʜʘʝʪ ʥʘʙʦʨ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ: 

- çʀʤè̫ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʘʚʪʦʨʠʟʘʮʠʠ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘ-

ʪʦʨʘ; 

- çʇʘʨʦʣʴè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʘʚʪʦʨʠʟʘʮʠʠ; 

- çʇʨʘʚʘ ʜʦʩʪʫʧʘè ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʦʧʳʪʢʝ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʤʝʥʶ, ʥʝ ʤʦʛʫʪ 

ʙr ʪʴ ʠʟʤʝʥʝʥʳ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʦʧʮʠʠ ʩʣʝʜʫʝʪ ʚ ʤʝʥʶ çʅʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʘè ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʨʷʜʦʤ ʩ ʷʨ-

ʣʳʢʦʤ çʇʘʨʦʣʴ ʜʦʩʪʫʧʘè, ʘ ʟʘʪʝʤ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ ʥʘʧʠʩʘʪʴ ʣʶʙʦʡ ʧʘʨʦʣʴ. ʇʦʩʣʝ ʚ ʭrʦʜʘ 

ʠʟ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʥʘ ʤʝʩʪʝ ʚʚʝʜʝʥʥʦʛʦ ʧʘʨʦʣʷ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʜʣʠʥʳ ʙʫʜʫʪ ʦʪʦʙʨʘ-

ʞʘʪʴʩʷ ʚʦʩʝʤʴ ʩʠʤʚʦʣʦʚ ç*è. 

ɼʣʷ ʜʝʘʢʪʠʚʘʮʠʠ ʦʧʮʠʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʨʷʜʦʤ ʩ ʷʨʣʳʢʦʤ çʇʘ-

ʨʦʣʴ ʜʦʩʪʫʧʘè ʠ ʫʜʘʣʠʪʴ ʧʘʨʦʣʴ. ʇʦʩʣʝ ʵʪʦʛʦ ʨʷʜʦʤ ʩ ʫʢʘʟʘʥʥʳʤ ʷʨʣʳʢʦʤ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ 

ʧʫʩʪʦʝ ʧʦʣʝ. 
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3 ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀɿɼɽʃʀʗ ʇʆ ʅɸɿʅɸʏɽʅʀʖ 
 

3.1 ʇʦʜʛʦʪʦʚʢʘ ʠʟʜʝʣʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

3.1.1 ʋʢʘʟʘʥʠʷ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ 

3.1.1.1 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʇ-001-15, ʅʇ-016-05 (ʆʇɹ ʆʗʊʎ) ʈʄʊ 79ɸ (ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞ-

ʥʦʩʪʠ) ʦʪʥʦʩʠʪʩʷ ʢ ʵʣʝʤʝʥʪʘʤ ɸʉ ʠ ʆʗʊʎ ʢʣʘʩʩʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 4: 

-  ʧʦ ʥʘʟʥʘʯʝʥʠʶ ï ʢ ʵʣʝʤʝʥʪʘʤ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

-  ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʢ ʵʣʝʤʝʥʪʘʤ ʚʘʞʥʳʤ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

-  ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ ï ʢ ʫʧʨʘʚʣʷʶʱʠʤ ʵʣʝʤʝʥʪʘʤ. 

3.1.1.2 ʇʦ ʩʧʦʩʦʙʫ ʟʘʱʠʪʳ ʯʝʣʦʚʝʢʘ ʦʪ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʈʄʊ 79 ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʢʣʘʩʩʫ I ʧʦ ɻʆʉʊ 12.2.007.0-75 ʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʊʈ ʊʉ 004/2011, ɻʆʉʊ 12.2.091-2012 (ʜʦ 30.04.2024), ɻʆʉʊ IEC 61010-1-2014. 

ʈʄʊ 79 ʠʤʝʝʪ ʟʘʞʠʤ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ ʧʦ ɻʆʉʊ 12.2.007.0-75. 

3.1.1.3 ʇʝʨʝʜ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʧʠʪʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʥʘʣʠʯʠʠ 

ʠ ʠʩʧʨʘʚʥʦʩʪʠ ʟʘʟʝʤʣʝʥʠʷ ʈʄʊ 79. 

3.1.1.4 ʇʝʨʚʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʧʨʦʚʦʜʘ ʮʝʧʝʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʦʜʢʣʶʯʘʶʪ ʩʦʛʣʘʩʥʦ 

ʤʘʨʢʠʨʦʚʢʝ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ.  

3.1.1.5 ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈʄʊ 79 ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ɻʆʉʊ 12.3.019-80, 

çʇʨʘʚʠʣ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠè ʠ 

çʇʨʘʚʠʣ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè. 

3.1.1.6 ʆʙʝʩʧʝʯʝʥʠʝ ʚʟʨʳʚʦʟʘʱʠʪʳ (ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʠ) ʈʄʊ 79ɽʭ 

3.1.1.6.1 ʀʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʴ ʚʳʭʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʛʨʘʥʠʯʝʥʠʷ 

ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʜʦ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ɻʆʉʊ 31610.11-2014 (IEC 60079-11:2011). 

ʀʩʢʨʦʙʝʟʦʧʘʩʥʳʝ ʮʝʧʠ ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʨʘʟʚʷʟʘʥʳ ʦʪ ʩʠʣʦʚʦʡ ʩʝʪʠ 220 ɺ. ɸʥʘʣʦʛʦ-ʮʠʬʨʦ-

ʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʢʘʞʜʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦ ʟʘʢʦʥʯʝʥʥʦʛʦ ʤʦʜʫʣʷ, ʧʠʪʘʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʥʘʧʨʷʞʝʥʠʷ, ʥʝ ʩʚʷʟʘʥʥʦʛʦ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ ʩ ʜʨʫʛʠʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ 

ʈʄʊ 79ɽʭ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ ʧʦʜʢʣʶʯʘʝʤʳʭ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝ-

ʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʘʨʴʝʨʦʤ ʠʩʢʨʦʟʘʱʠʪʳ ʥʘ ʩʪʘʙʠʣʠʪʨʦʥʘʭ, ʠʩʢʨʦʟʘʱʠʪʥʳʝ ʵʣʝʤʝʥʪʳ ʙʘʨʴ-

ʝʨʘ ʜʫʙʣʠʨʦʚʘʥʳ, ʘ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 2/3 ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʧʘʩʧʦʨʪʥʳʭ 

ʟʥʘʯʝʥʠʡ. ʇʝʨʚʠʯʥʘʷ ʦʙʤʦʪʢʘ ʩʝʪʝʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʠʩʢʨʦʟʘʱʠʪʥʳʝ ʵʣʝʤʝʥʪʳ ʙʘʨʴʝʨʘ 

ʟʘʱʠʱʝʥʳ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷʤʠ. 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʚʳʜʝʨʞʠ-

ʚʘʝʪ ʠʩʧʳʪʘʥʠʝ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ ʥʘʧʨʷʞʝʥʠʝʤ 1500 ɺ ʧʦ ɻʆʉʊ 31610.11-2014 (IEC 60079-

11:2011). ʎʠʬʨʦʚʳʝ ʮʝʧʠ ʩʚʷʟʠ ɸʎʇ ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤ ʙʣʦʢʦʤ ʚʳʧʦʣʥʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʧʨʦʙʦʷ 2500 ɺ. ʎʝʧʠ ʚʥʝʰʥʝʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ 

ʮʝʧʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʣʝ ʥʝ ʠʤʝʶʪ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʤʠ ʮʝʧʷʤʠ 

ʈʄʊ 79ɽʭ. ɹʘʨʴʝʨ ʠʩʢʨʦʟʘʱʠʪʳ ʠ ɸʎʇ-ʤʦʜʫʣʴ ʟʘʱʠʱʝʥʳ ʜʚʦʡʥʦʡ ʟʘʣʠʚʢʦʡ ʢʦʤʧʘʫʥʜʦʤ. 

3.1.1.6.2 ʄʦʥʪʘʞ ʢʣʝʤʤʥʳʭ ʢʦʣʦʜʦʢ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 31610.11-2014 (IEC 60079-11:2011), ɻʆʉʊ IEC 60079-14-2013. ʄʝʪʦʜ ʤʦʥʪʘʞʘ ʢʣʝʤʤʥʳʭ 

ʢʦʣʦʜʦʢ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʮʝʧʷʤʠ. 

3.1.1.6.3 ɿʥʘʢ çʍè ʚ ʤʘʨʢʠʨʦʚʢʝ ʚʟʨʳʚʦʟʘʱʠʪʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʙʝʟ-

ʦʧʘʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʈʄʊ 79ɽʭ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ; 

- ʟʘʟʝʤʣʝʥʠʝ ʈʄʊ 79ɽʭ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʦʪʜʝʣʴʥʳʤ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʧʨʦʚʦʜʦʤ ʚʥʝ 

ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ IEC 60079-14-2013;  
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- ʧʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʭ ʮʝʧʝʡ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘ-

ʟʘʥʠʷʤʠ ʧ. 3.1.1.6.2; 

- ʵʢʩʧʣʫʘʪʘʮʠʷ ʈʄʊ 79ɽʭ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʧ. 2.2.27. 

3.1.2 ɺʥʝʰʥʠʡ ʦʩʤʦʪʨ 

3.1.2.1 ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʧʨʘ-

ʚʠʣʴʥʦʩʪʴ ʤʘʨʢʠʨʦʚʢʠ, ʧʨʦʚʝʨʷʶʪ ʢʦʤʧʣʝʢʪʥʦʩʪʴ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʜʝʬʝʢʪʦʚ ʧʦʢʨʳʪʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʈʄʊ 79, ʥʝʩʦʦʪʚʝʪ-

ʩʪʚʠʷ ʢʦʤʧʣʝʢʪʥʦʩʪʠ, ʤʘʨʢʠʨʦʚʢʠ ʦʧʨʝʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʈʄʊ 79. 

3.1.2.2 ʋ ʢʘʞʜʦʛʦ ʈʄʊ 79 ʧʨʦʚʝʨʷʶʪ ʥʘʣʠʯʠʝ ʬʦʨʤʫʣʷʨʘ ʩ ʦʪʤʝʪʢʦʡ ʆʊʂ. 

3.1.3 ʄʦʥʪʘʞ ʠʟʜʝʣʠʷ 

3.1.3.1 ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʈʄʊ 79 ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʥʝʤʫ ʩ ʟʘʜʥʝʡ ʩʪʦʨʦʥʳ ʱʠʪʘ. 

ʈʘʟʤʝʨʳ ʚʳʨʝʟʘ ʚ ʱʠʪʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧ. 2.2.26. 

3.1.3.2 ʋʩʪʘʥʦʚʢʘ ʈʄʊ 79 ʚ ʱʠʪʝ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʥʪʘʞʥʳʤʠ ʯʝʨʪʝʞʘʤʠ, ʠʟʦʙʨʘʞʝʥ-

ʥʳʤʠ ʥʘ ʨʠʩʫʥʢʘʭ ɺ.1Ƅɺ.3 ʧʨʠʣʦʞʝʥʠʷ ɺ. 

ʇʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ:  

- ʚʩʪʘʚʠʪʴ ʈʄʊ 79 ʚ ʚʳʨʝʟ ʱʠʪʘ; 

- ʚʩʪʘʚʠʪʴ ʥʘʧʨʘʚʣʷʶʱʠʝ ʚ ʧʘʟʳ ʚ ʙʦʢʦʚʳʭ ʩʪʝʥʢʘʭ ʢʦʨʧʫʩʘ; 

- ʚʠʥʪʘʤʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʧʨʠʪʷʥʫʪʴ ʧʝʨʝʜʥʶʶ ʧʘʥʝʣʴ ʈʄʊ 79 ʢ ʱʠʪʫ. 

ʇʦʜʢʣʶʯʝʥʠʝ ʈʄʊ 79 ʢ ʩʝʪʠ ʧʠʪʘʥʠʷ, ʧʝʨʚʠʯʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ 

ʨʝʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʣʝʤʤʥʳʝ ʢʦʣʦʜʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ, ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʨʠʩʫʥʢʘʤʠ ʧʨʠʣʦʞʝʥʠʷ ɸ. ʉʦʝʜʠʥʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʚʠʜʝ ʢʘʙʝʣʴʥʳʭ ʩʚʷʟʝʡ. 

ʇʨʦʢʣʘʜʢʘ ʠ ʨʘʟʜʝʣʢʘ ʢʘʙʝʣʷ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʠʭ "ʇʨʘʚʠʣ 

ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ" (ʇʋʕ). 

ʇʦʜʢʣʶʯʝʥʠʝ ʈʄʊ 79 ʢ ʇʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʨʘʟʲʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʟʘʜʥʝʡ ʧʘ-

ʥʝʣʠ, ʧʨʠ ʧʦʤʦʱʠ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʢʘʙʝʣʷ. 

3.1.4 ʉʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠ ̫ʚʟʨʳʚʦʟʘʱʠʪʳ ʈʄʊ 79ɽʭ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʇʨʠ ʤʦʥʪʘʞʝ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʳʭ ʈʄʊ 79ɽʭ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʥʘʩʪʦʷʱʠʤ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʛʣ. 7.3 ʇʋʕ, ɻʆʉʊ IEC 60079-14-2013 ʠ ʜʨʫʛʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʈʄʊ 79ɽʭ ʦʪʥʦʩʠʪʩʷ ʢ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ ʛʨʫʧʧʳ II ʧʦ ɻʆʉʊ 31610.0-2019 (IEC 60079-

0:2017) ʠ ʜʦʣʞʝʥ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ ʧʦʤʝʱʝʥʠʡ ʠ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

ʇʘʨʘʤʝʪʨʳ ʧʨʠʩʦʝʜʠʥʷʝʤʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳ-

ʰʘʪʴ ʟʥʘʯʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʤʘʨʢʠʨʦʚʢʝ ʚʟʨʳʚʦʟʘʱʠʪʳ (ʚ ʪʘʙʣʠʯʢʝ). 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ ʙʣʦʢʘ ʠʩʢʨʦʟʘʱʠʪʳ ʚʥʝʰʥʠʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʧʠʪʘʥʠʠ. 

ʇʝʨʝʜ ʤʦʥʪʘʞʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ: 

-  ʥʘʣʠʯʠʝ ʤʘʨʢʠʨʦʚʢʠ ʚʟʨʳʚʦʟʘʱʠʪʳ; 

-  ʮʝʣʦʩʪʥʦʩʪʴ ʟʘʱʠʪʥʦʛʦ ʢʦʨʧʫʩʘ; 

-  ʥʘʣʠʯʠʝ ʧʣʦʤʙ ʠ ʟʘʟʝʤʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʦʜʢʣʶʯʠʪʴ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʝ ʮʝʧʠ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʢ ʢʣʝʤʤʥʳʤ ʩʦʝʜʠʥʠʪʝ-

ʣʷʤ ʩ ʧʦʤʦʱʴʶ ʦʪʚʝʪʥʦʡ ʯʘʩʪʠ ʚʳʭʦʜʥʦʛʦ ʨʘʟʲʝʤʘ ʠʟ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ. 

ʇʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʮʝʧʠ ʧʠʪʘʥʠʷ ʈʄʊ 79ɽʭ ʩʝʪʝʚʦʡ ʢʘʙʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʜʝʞʥʦ ʟʘ-

ʬʠʢʩʠʨʦʚʘʥ. 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʈʄʊ 79ɽʭ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ IEC 60079-14-2013, ʛʣ. 7.3 ʇʋʕ. ʇʨʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʈʄʊ 79ɽʭ ʜʦʣʞʝʥ ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʚʥʝʰʥʝʤʫ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʤ 
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ʦʩʤʦʪʨʘʤ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʦʩʤʦʪʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦ-

ʚʠʡ, ʥʦ ʥʝ ʨʝʞʝ ʜʚʫʭ ʨʘʟ ʚ ʛʦʜ. 

ʇʨʠ ʨʘʙʦʪʝ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʈʄʊ 79ɽʭ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ 

ʫʩʣʦʚʠʷ: 

-  ʟʘʟʝʤʣʝʥʠʝ ʥʝ ʜʦʣʞʥʦ ʦʪʢʣʶʯʘʪʴʩʷ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʮʝʧʝʡ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ; 

-  ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʠ ʥʘʩʪʨʦʝʯʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʧʦʜʢʣʶʯʘʝʤʘʷ ʢ ʠʩʢʨʦʙʝʟʦʧʘʩ-

ʥʳʤ ʮʝʧʷʤ, ʥʝ ʜʦʣʞʥʘ ʥʘʨʫʰʘʪʴ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʚʝʨʷʝʤʦʡ ʮʝʧʠ; 

-  ʩʨʝʜʩʪʚʘ ʟʘʟʝʤʣʝʥʠʷ ʠ ʫʨʘʚʥʠʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ ʜʦʣʞʥʳ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴʩʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

-  ʣʶʙʘʷ ʨʘʙʦʪʘ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʡ ʮʝʧʠ ʈʄʊ 79ɽʭ ʜʦʧʫʩʢʘ-

ʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ 

ʟʦʥʝ; 

-  ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʮʝʧʠ Uo, Io ʧʦʩʣʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʥʘʩʪʨʦʡʢʠ, ʧʨʦ-

ʚʝʨʢʠ) ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʤʘʨʢʠʨʦʚʢʝ ʚʟʨʳʚʦʟʘʱʠʪʳ. 

3.2 ʆʧʨʦʙʦʚʘʥʠʝ 

3.2.1 ɼʣʷ ʧʨʦʚʝʨʢʠ ʥʫʣʝʡ ʢ ʈʄʊ 79 ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʊʉ ʠʣʠ ʊʇ ʧʦʜʢʣʶʯʠʪʴ çʕʃɽʄɽʈ-

ʀʂʉʋ-2012è (ʜʘʣʝʝ ï ʀʂʉʋ) ʠʣʠ ʧʦʤʝʩʪʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʚ ʣʴʜʦʚʦʜʷ-

ʥʫʶ ʩʤʝʩʴ. 

3.2.2 ɼʣʷ ʢʦʥʬʠʛʫʨʘʮʠʡ ʈʄʊ 79 ʩ ʚʭʦʜʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ ʚ ʚʠʜʝ ʩʠʣʳ ʠ 

ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʢ ʚʭʦʜʘʤ ʧʦʜʢʣʶʯʠʪʴ ʠʩʪʦʯʥʠʢʠ ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝ-

ʥʠʡ ʀʂʉʋ. 

ʋʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʭʥʠʤ ʧʨʝʜʝʣʘʤ ʠʟʤʝʨʷʝʤʦʡ 

ʚʝʣʠʯʠʥʳ. 

3.2.3 ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʝʩʪʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʈʄʊ 79, ʧʦʣʴʟʫʷʩʴ ʫʢʘʟʘʥʠʷʤʠ ʨʘʟ-

ʜʝʣʘ 2.12. 

3.3 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʜʝʣʠʷ 

3.3.1 ʋʩʪʘʥʦʚʠʪʴ ʈʄʊ 79 ʥʘ ʧʨʠʙʦʨʥʦʤ ʱʠʪʝ ʠ ʥʘʜʝʞʥʦ ʟʘʢʨʝʧʠʪʴ. 

3.3.2 ʆʩʫʱʝʩʪʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʈʄʊ 79 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ɹ. 

3.3.3 ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʝʩʪʠ ʟʘʜʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʈʄʊ 79 ʩ ʧʦʤʦʱʴʶ: 

- ʢʥʦʧʦʯʥʦʡ ʢʣʘʚʠʘʪʫʨʳ, ʥʘʭʦʜʷʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʫʥʢʪʘʭ ʄɽʅʖ; 

- ʇʂ, ʧʦʜʢʣʶʯʠʚ ʢ ʥʝʤʫ ʈʄʊ 79 ʠ ʟʘʛʨʫʟʠʚ ʧʨʦʛʨʘʤʤʫ ʢʦʥʬʠʛʫʨʘʮʠʠ ʈʄʊ 79; 

- USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʷ, ʚʩʪʘʚʠʚ ʝʝ ʚ ʈʄʊ 79 ʠ ʚʳʙʨʘʚ ʧʫʥʢʪ ʤʝʥʶ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 

ʈʄʊ 79 ʩ USB-ʬʣʵ-hʥʘʢʦʧʠʪʝʣʝʤ. 

3.3.4 ʇʝʨʠʦʜʠʯʝʩʢʠ ʩʯʠʪʳʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʝ ʘʨʭʠʚʳ ʥʘ USB-ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʴ ʧʘʤʷʪʠ, ʨʫ-

ʢʦʚʦʜʩʪʚʫʷʩʴ ʧ. 2.10. 

3.3.5 ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ (3.1) ʠʣʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʥʘ ʤʦʥʠʪʦʨʝ 

ʇʂ ʠʣʠ ʵʢʨʘʥʝ ʈʄʊ 79 (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ). 

 

ˍ
Ὅ̜̃Ȣ̖ Ὅ

 Ὅ Ὅ
Ͻˍ ˍ ˍȟ (3.1) 

ʛʜʝ Iʚʳʭ.i 
 

Iʅ, Iɺ  
ɸʅ, ɸɺ  

- ʠʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʟʤʝʨʷ-
ʝʤʦʤʫ ʟʥʘʯʝʥʠʶ ɸi, ʤɸ; 
- ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣʳ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʤɸ; 
- ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ.  
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3.3.6 ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

 

- ʜʣʷ ʈʄʊ 79 ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʚʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʦʪ ʊʉ 

ɔɆ ɾ ɾ˟Ͻ
ȿÔ Ôȿ

ρπ
ɾ˟ ȟ˞ (3.2) 

 

- ʜʣʷ ʈʄʊ 79 ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʚʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʩʠʣʳ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, 
ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ, ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ 
ʜʘʪʯʠʢʘ 

ɔɆ ɾ ɾ˟Ͻ
ȿÔ Ôȿ

ρπ
ɾ̃ ˜ ɾ̃ ˜ Ͻ˟

ȿÔ Ôȿ

ρπ
ȟ (3.3) 

ʛʜʝ ɔ 
 
ɔʊ 

 
ɔʊʉ 
ɔʇʇ 

 
ɔʇʇʊ 

 
 

t1 
t2 

- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʠʟʤʝʨʝ-
ʥʠʡ) ʧʦʛʨʝʰʥʦʩʪʠ, % (ʪʘʙʣʠʮʘ 2.2); 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʢʘʞʜʳʝ 10 Áʉ, %; 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʊʉ, %; 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, 

%; 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʪ ʠʟʤʝ-
ʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʢʘʞʜʳʝ 10 Áʉ, 
%; 
- ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, Áʉ; 
- ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʘʙʦʯʠʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, Áʉ. 

 

3.3.7 ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ 

ŭɆ ɿ ɾ˟ Ͻ
 ̱ ˍ

ˍ̅
Ͻ
ȿÔ Ôȿ

ρπ
ŭʇʇ ŭʇʇʊϽ

ȿÔ Ôȿ

ρπ
ȟ (3.4) 

ʛʜʝ ŭ 
ɔʊ 

 
ŭʇʇ 

 
ŭʇʇʊ 

 
 

t1 
t2 

ɸʅ, ɸɺ 
ɸʜ 

- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, % (ʪʘʙʣʠʮʘ 2.3); 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘ-
ʶʱʝʡ ʩʨʝʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʢʘʞʜʳʝ 10 Áʉ; 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘ-
ʪʝʣʷ, %; 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʪ ʠʟ-
ʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʢʘʞʜʳʝ 
10 Áʉ; 
- ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, Áʉ; 
- ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʘʙʦʯʠʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, Áʉ. 
- ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ; 
- ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

 

3.3.8 ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʈʄʊ 79 ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʊʇ ʩ 

ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠʭ ʩʚʦʙʦʜʥʳʭ ʢʦʥ-

ʮʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ 
 

ɔɆʊʇ ɾ ɾ˟
ρππϽɝ˟ ˜

ˍ ˍ
ɾ˟ ȟ̃ (3.5) 

ʛʜʝ ɔ 
 
ɔʊ 

 
ɔʊʇ 

ɸʅ, ɸɺ 
ȹʊʇ  

- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʝʥʥʦʡ (ʢ ʜʠʘʧʘʟʦʥʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʠʟʤʝʨʝ-
ʥʠʡ) ʧʦʛʨʝʰʥʦʩʪʠ, % (ʪʘʙʣʠʮʘ 2.2); 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʢʘʞʜʳʝ 10 Áʉ; 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʝʨʚʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, %; 
- ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʡ; 
- ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʈʄʊ 79 ʜʣʷ ʢʦʥʬʠʛʫʨʘ-
ʮʠʠ ʩ ʊʇ, ʚʳʟʚʘʥʥʦʡ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠʭ ʩʚʦʙʦʜʥʳʭ ʢʦʥʮʦʚ, Áʉ. 
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4 ʄɽʊʆɼʀʂɸ ʇʆɺɽʈʂʀ 

4.1 ʇʦʚʝʨʢʫ ʈʄʊ 79 ʧʨʦʚʦʜʷʪ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʝ ʥʘ ʧʨʘʚʦ ʧʦʚʝʨʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʜʦʢʫʤʝʥʪʫ 

ʅʂɻɾ.411124.010ʄʇ çʈʝʛʠʩʪʨʘʪʦʨʳ ʤʥʦʛʦʢʘʥʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʈʄʊ 79. ʄʝʪʦʜʠʢʘ ʧʦ-

ʚʝʨʢʠè. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʠ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʧʦʚʝʨʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʦʢʫʤʝʥʪʦʤ çʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʟʥʘʢʫ ʧʦʚʝʨʢʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʦʚʝʨʢʝè, ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʠʢʘʟʦʤ ʄʠʥ-

ʧʨʦʤʪʦʨʛʘ ʈʦʩʩʠʠ ʦʪ 31 ʠʶʣʷ 2020 ʛ. ˉ 2510. 

4.2 ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʦʚʝʨʢʘʤʠ: 

- 2 ʛʦʜʘ ʜʣʷ ʈʄʊ 79 ʩ ʠʥʜʝʢʩʦʤ ʟʘʢʘʟʘ ɸ; 

- 4 ʛʦʜʘ ʜʣʷ ʈʄʊ 79 ʩ ʠʥʜʝʢʩʦʤ ʟʘʢʘʟʘ ɺ. 

4.3 ʄʝʪʦʜʠʢʘ ʧʦʚʝʨʢʠ ʅʂɻɾ.411124.010ʄʇ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʈʄʊ 79. 

5 ʊɽʍʅʀʏɽʉʂʆɽ ʆɹʉʃʋɾʀɺɸʅʀɽ 

5.1 ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʈʄʊ 79 ʩʚʦʜʠʪʩʷ ʢ ʩʦʙʣʶʜʝʥʠʶ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʨʘ-

ʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʤ ʦʩʤʦʪʨʘʤ, ʟʘʤʝʥʝ ʚʩʪʨʦʝʥʥʦʡ ʙʘʪʘʨʝʠ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʝ yʨʝ-

ʩʫʨʩʘ, ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʦʚʝʨʢʝ ʠ ʨʝʤʦʥʪʥʳʤ ʨʘʙʦʪʘʤ. 

5.2 ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʦʩʤʦʪʨʳ ʧʨʦʚʦʜʷʪ ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʦʙʲʝʢʪʘʭ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʈʄʊ 79, ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

1) ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ; 

2) ʧʨʦʚʝʨʢʫ ʧʨʦʯʥʦʩʪʠ ʢʨʝʧʣʝʥʠʷ ʣʠʥʠʡ ʩʚʷʟʠ ʈʄʊ 79 ʩ ʧʝʨʚʠʯʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝ-

ʣʷʤʠ, ʦʪʩʫʪʩʪʚʠʷ ʦʙʨʳʚʘ ʟʘʟʝʤʣʷʶʱʝʛʦ ʧʨʦʚʦʜʘ, ʧʨʦʯʥʦʩʪʠ ʢʨʝʧʣʝʥʠʷ ʈʄʊ 79 ʠ ʟʘʟʝʤʣʷʶʱʝʛʦ 

ʩʦʝʜʠʥʝʥʠʷ; 

3) ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

5.3 ʈʄʊ 79 ʩ ʥʝʠʩʧʨʘʚʥʦʩʪʷʤʠ, ʥʝ ʧʦʜʣʝʞʘʱʠʤʠ ʫʩʪʨʘʥʝʥʠʶ ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ 

ʦʩʤʦʪʨʝ, ʠʣʠ ʥʝ ʧʨʦʰʝʜʰʠʝ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʧʦʚʝʨʢʫ, ʧʦʜʣʝʞʘʪ ʪʝʢʫʱʝʤʫ ʨʝʤʦʥʪʫ. 

ʈʝʤʦʥʪ ʈʄʊ 79 ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʝ. 

6 ʍʈɸʅɽʅʀɽ 

6.1. ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʈʄʊ 79 ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʝ ʥʘ ʩʢʣʘʜʝ ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʧʦʪʨʝʙʠʪʝʣʷ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʣʦʚʠʷʤ 1 ɻʆʉʊ 15150-69. 

ɺ ʚʦʟʜʫʭʝ ʥʝ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʘʛʨʝʩʩʠʚʥʳʝ ʧʨʠʤʝʩʠ. 

6.2. ʈʘʩʧʦʣʦʞʝʥʠʝ ʈʄʊ 79 ʚ ʭʨʘʥʠʣʠʱʘʭ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʥʝʤʫ. 

6.3. ʈʄʊ 79 ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʥʘ ʩʪʝʣʣʘʞʘʭ. 

6.4. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʝʥʘʤʠ, ʧʦʣʦʤ ʭʨʘʥʠʣʠʱʘ ʠ ʈʄʊ 79 ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 100 ʤʤ. 

7 ʊʈɸʅʉʇʆʈʊʀʈʆɺɸʅʀɽ 

7.1 ʈʄʊ 79 ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʚ ʢʨʳʪʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ. 

ʂʨʝʧʣʝʥʠʝ ʪʘʨʳ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ, ʜʝʡʩʪʚʫ-

ʶʱʠʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ. 

7.2 ʋʩʣʦʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʈʄʊ 79 ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʣʦʚʠʷʤ 5 ʧʦ ɻʆʉʊ 

15150-69 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ ʤʠʥʫʩ 25 ʜʦ ʧʣʶʩ 50 ʉ̄ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʤʝʨ 

ʟʘʱʠʪʳ ʦʪ ʫʜʘʨʦʚ ʠ ʚʠʙʨʘʮʠʡ. 

7.3 ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʈʄʊ 79 ʩʣʝʜʫʝʪ ʫʧʘʢʦʚʘʥʥʳʤʠ ʚ ʧʘʢʝʪʳ ʠʣʠ ʧʦʰʪʫʯʥʦ. 

8 ʋʊʀʃʀɿɸʎʀʗ 

8.1 ʈʄʊ 79 ʥʝ ʩʦʜʝʨʞʠʪ ʚʨʝʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʝʱʝʩʪʚ, ʪʨʝʙʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʫʪʠʣʠʟʘʮʠʠ. 

8.2 ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʈʄʊ 79 ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ 

ʦʪʧʨʘʚʢʝ ʥʘ ʫʪʠʣʠʟʘʮʠʶ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʦʢʫ-

ʤʝʥʪʘʤʠ, ʧʨʠʥʷʪʳʤʠ ʚ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ.  
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ʇʈʀʃʆɾɽʅʀɽ ɸ 

ʉʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʡ ʤʦʜʫʣʝʡ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ 

 

 

 

 
 

ʈʠʩʫʥʦʢ ɸ.1 ï ʋʥʠʚʝʨʩʘʣʴʥʳʡ 4-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ 24 ɺ (ʪʠʧ ʤʦʜʫʣʷ çɸ4è) 
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ʇʨʦʜʦʣʞʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ɸ 

 

 

 
 

ʈʠʩʫʥʦʢ ɸ.2 ï ʋʥʠʚʝʨʩʘʣʴʥʳʡ 8-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ 

ʙʝʟ ʚʩʪʨʦʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ (ʪʠʧ ʤʦʜʫʣʷ çɸ8ʋè) 
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ʇʨʦʜʦʣʞʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ɸ 

 

 

 

 
 

 

ʈʠʩʫʥʦʢ ɸ.3 ï ʋʥʠʚʝʨʩʘʣʴʥʳʡ 6-ʢʘʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ 

ʙʝʟ ʚʩʪʨʦʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ 

(ʪʠʧ ʤʦʜʫʣʷ çɸ6è) 

  


