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ɿʘʤʝʯʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʫʢʦʚʦʜʩʪʚʫ ʦʧʝʨʘʪʦʨʘ 

ʥʘʧʨʘʚʣʷʪʴ ʧʦ ʘʜʨʝʩʫ ekra@ekra.ru. 

 

 

 

 

ɺʅʀʄɸʅʀɽ! 

ɼʆ ʈɸɹʆʊʓ ʉ ʂʆʄʇʃɽʂʉʆʄ ʇʈʆɻʈɸʄʄ 

ʆɿʅɸʂʆʄʀʊʔʉʗ ʉ ʅɸʉʊʆʗʑʀʄ ʈʋʂʆɺʆɼʉʊɺʆʄ ʆʇɽʈɸʊʆʈɸ! 

 

 

 

 

 

 

 

 

 

mailto:ekra@ekra.ru


3 
ʕʂʈɸ.00019-01 34 02 

 

ɸʅʅʆʊɸʎʀʗ 

ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ EKRASMS-SP 

(ʜʘʣʝʝ ï ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ).  

ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʥʘʟʥʘʯʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʫʩʣʦʚʠʷʭ ʚʳʧʦʣʥʝʥʠʷ ʠ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ.  

ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʩ: 

ï ʪʝʨʤʠʥʘʣʘʤʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤʠ ʩʝʨʠʠ ʕʂʈɸ 200 (ʚ ʪʦʤ ʯʠʩʣʝ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ)  

(ʜʘʣʝʝ ï ʪʝʨʤʠʥʘʣ); 

ï ʰʢʘʬʘʤʠ ʪʠʧʦʚ ʐʕ111ʍ (ʚ ʪʦʤ ʯʠʩʣʝ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ), ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʙʘʟʝ ʪʝʨʤʠ-

ʥʘʣʦʚ ʕʂʈɸ 200 (ʜʘʣʝʝ ï ʰʢʘʬ); 

ï ʰʢʘʬʘʤʠ ʩʝʨʠʠ ʐʕʕ 200 (ʚ ʪʦʤ ʯʠʩʣʝ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ) (ʜʘʣʝʝ ï ʰʢʘʬ); 

ï ʧʨʦʯʠʭ ʫʩʪʨʦʡʩʪʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʙʘʟʝ ʪʝʨʤʠʥʘʣʦʚ ʩʝʨʠʠ ʕʂʈɸ 200. 

ʇʨʠʤʝʯʘʥʠʝ ï ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ʦʛʨʘʥʠʯʝʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʨʤʠʥʘʣʳ ɹʕ2704 ʠ ʰʢʘʬʳ ʐʕ2607 ʩ 

ʪʝʨʤʠʥʘʣʘʤʠ ɹʕ2704.  

ʅʘʩʪʦʷʱʠʡ ʜʦʢʫʤʝʥʪ ʘʢʪʫʘʣʝʥ ʜʣʷ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ EKRASMS-SP ʩ ʚʝʨʩʠʝʡ 3.0.296, 

ʪʝʨʤʠʥʘʣʦʚ ʩʝʨʠʠ ʕʂʈɸ 200 ʩ ʚʝʨʩʠʝʡ ʇʆ 7.1.1.11).  

  

 

 

                                                

1)  ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʦʢʫʤʝʥʪʘ ʠ ʜʣʷ ʪʝʨʤʠʥʘʣʦʚ ʩ ʠʥʦʡ ʚʝʨʩʠʝʡ ʇʆ. ʊʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʝʨʩʠʠ 
ʇʆ ʪʝʨʤʠʥʘʣʘ ʠ ʠʟʤʝʥʝʥʠʷ ʜʦʢʫʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʘʡʪʝ https://soft.ekra.ru/smssp/ru/downloads/documents/. 

https://soft.ekra.ru/smssp/ru/downloads/documents/
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ʆʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ACK ï ʩʠʤʚʦʣ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʢʦʜ 0ʭ06 

APDU ï Application Protocol Data Unit (ʧʨʦʪʦʢʦʣʴʥʳʡ ʙʣʦʢ ʜʘʥʥʳʭ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ) 

ASDU ï Application Service Data Unit (ʙʣʦʢ ʜʘʥʥʳʭ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ) 

COM ï Communications Port (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʢʦʤʧʴʶʪʝʨʘ) 

DT ï ʧʦʩʪʦʷʥʥʘʷ ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ  

DSP ï Digital Signal Processor (ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ) 

FTP ï File Transfer Protocol (ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ ʧʦ ʩʝʪʠ Ethernet) 

GOOSE ï Generic Object Oriented Substation Event (ʦʙʱʝʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʩʦʙʳʪʠʝ ʥʘ 
ʧʦʜʩʪʘʥʮʠʠ)  

HDR ï Header file (ʬʦʨʤʘʪ ʬʘʡʣʘ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʚʳʩʦʢʠʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ) 

ID ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

IP ï internet protocol (ʠʥʪʝʨʥʝʪ-ʧʨʦʪʦʢʦʣ) 

IRIG-B ï Inter-Range Instrumentation Group ï Time Code Format B (ʧʨʦʪʦʢʦʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝ-
ʤʝʥʠ, ʦʧʠʩʘʥʥʳʡ ʚ ʩʪʘʥʜʘʨʪʝ IEEE C37.118) 

IMOS ï input matrix output and signal (ʚʭʦʜʳ ʤʘʪʨʠʮʳ) 

INF ï information field (ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ) 

MAC-ʘʜʨʝʩ ï Media Access Control (ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʧʨʠʩʚʘʠʚʘʝʤʳʡ ʢʘʞʜʦʤʫ ʘʢʪʠʚ-
ʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠʣʠ ʥʝʢʦʪʦʨʳʤ ʠʭ ʠʥʪʝʨʬʝʡʩʘʤ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ Ethernet) 

MMS ï Manufacturing Message Specification (ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ) 

Modbus RTU ï ʦʪʢʨʳʪʳʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʥ-
ʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ RS-485 

Modbus TCP/IP ï ʦʪʢʨʳʪʳʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʥ-
ʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʯʝʨʝʟ Ethernet 

OPC ï Open Platform Communications (ʩʝʤʝʡʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ 
ʝʜʠʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ) 

PPS ï Pulse Per Second Signal (ʠʤʧʫʣʴʩʥʳʡ ʩʠʛʥʘʣ) 

PRP ï Parallel Redundancy Protocol (ʧʨʦʪʦʢʦʣ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ (ʜʫʙʣʠʨʦʚʘʥʥʘʷ 
ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ) ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʄʕʂ 62439-3:2021 

PTP ï Precision Time Protocol (ʧʨʦʪʦʢʦʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ) 

SCL ï Substation Configuration Language (ʷʟʳʢ ʦʧʠʩʘʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʜʩʪʘʥʮʠʠ 

SNTP ï Simple Network Time Protocol (ʧʨʦʪʦʢʦʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ) 

SV ï Sampled Values (ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʦʮʠʬʨʦʚʘʥʥʳʭ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ) 

TCP ï Transmission Control Protocol (ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ) 

TXT ï ʩʪʘʥʜʘʨʪʥʳʡ ʪʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ Windows 

USB ï Universal Serial Bus (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ) 
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UTC ï Coordinated Universal Time (ʚʩʝʤʠʨʥʦʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ) 

VLAN ï  Virtual Local Area Network (ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʣʦʢʘʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ) 

ɸʂ ï ʘʧʧʘʨʘʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ɸʇɺ ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ 

ɸʉʋ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ɸʉʋ ʊʇ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ɸʎʇ ï ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ɹʀ ï ʙʣʦʢ ʠʩʧʳʪʘʪʝʣʴʥʳʡ 

ɺʃ ï ʚʦʟʜʫʰʥʘʷ ʣʠʥʠʷ 

ɺʆʄʇ ï ʚʦʣʥʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʧʦʚʨʝʞʜʝʥʠʷ 

ɺʏ ï ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ 

ɺʏʇʇ ï ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ ʩʠʛʥʘʣʦʚ 

ʀɹ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʀʆ ï ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʦʨʛʘʥ 

ʂɸ ï ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʘʧʧʘʨʘʪ 

ʂɺ ï ʢʦʤʧʣʝʢʪʦʚʦʯʥʘʷ ʚʝʜʦʤʦʩʪʴ 

ʂʇ ï ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩʦʨ 

ʃɸʇʅʋ ï ʣʦʢʘʣʴʥʘʷ ʘʚʪʦʤʘʪʠʢʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʄʇ ʈɿɸ ï ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ 

ʅɿ ï ʥʦʨʤʘʣʴʥʦ ʟʘʢʨʳʪʳʡ 

ʅʆ ï ʅʦʨʤʘʣʴʥʦ ʦʪʢʨʳʪʳʡ 

ʅʇ ï ʥʫʣʝʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʆʄʇ ï ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʧʦʚʨʝʞʜʝʥʠʷ 

ʆʉ ï ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʆʉʐ ï ʦʙʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʰʠʥ 

ʇɸ ï ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ 

ʇʂ ï ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

ʇʆ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʇʨʦʪʦʢʦʣ ʄʕʂ 60870-5-103 ï ʧʨʦʪʦʢʦʣ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ ʈ ʄʕʂ 60870-5-103-2005  

ʇʨʦʪʦʢʦʣ ʄʕʂ 60870-5-104 ï ʧʨʦʪʦʢʦʣ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ ʈ ʄʕʂ 60870-5-104-2004  

ʇʨʦʪʦʢʦʣ ʄʕʂ 61850-8-1 ï ʧʨʦʪʦʢʦʣ ʩʪʘʥʜʘʨʪʘ IEC 61850-8-1(2011) 

ʇʉʀ ï ʧʨʠʝʤʦ-ʩʜʘʪʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ʈɸʉ ï ʨʝʛʠʩʪʨʘʪʦʨ ʘʚʘʨʠʡʥʳʭ ʩʦʙʳʪʠʡ 



10 
ʕʂʈɸ.00019-01 34 02 

ʈɿɸ ï ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ 

ʉʂʀ ï ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ 

ʉʄʅʀ ï ʩʲʸʤʥʳʡ ʤʘʰʠʥʥʳʡ ʥʦʩʠʪʝʣ ɹʠʥʬʦʨʤʘʮʠʠ 

ʊʅ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ 

ʊʊ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʦʢʘ 

ʋʇɸʉʂ ï ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜʘʯʠ ʘʚʘʨʠʡʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʢʦʤʘʥʜ 

ʋʎʌ ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨ 

ʌʇ ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ 

ʕʂʋ ï ʵʣʝʢʪʨʦʥʥʳʝ ʢʣʶʯʠ ʫʧʨʘʚʣʝʥʠʷ 
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1 ʅʘʟʥʘʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ 

ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ EKRASMS-SP ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ (ʧʨʦʛʨʘʤʤʳ):  

ï Smart Monitor; 

ï ʂʦʥʬʠʛʫʨʘʪʦʨ; 

ï Health Monitor. 

ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ Waves, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ 

ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʦʩʮʠʣʣʦʛʨʘʤʤ. ʆʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ Waves ʧʨʠʚʝʜʝʥʦ ʚ ʨʫʢʦʚʦʜʩʪʚʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʕʂʈɸ.00090-01 90 01.  

ʃʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʦʣʦʛʠʷ çʢʣʠʝʥʪ ï ʩʝʨʚʝʨè ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʚʥʫʪʨʝʥ-

ʥʠʤ ʙʘʟʘʤ ʜʘʥʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʩ ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʙʤʝʥ ʠʥʬʦʨ-

ʤʘʮʠʝʡ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʣʝʢʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus TCP/IP. 

1.1 ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ Smart Monitor 

1.1.1 ʇʨʦʛʨʘʤʤʘ Smart Monitor ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ: 

ï ʧʨʦʩʤʦʪʨʘ ʪʝʢʫʱʠʭ ʚʝʣʠʯʠʥ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ; 

ï ʦʪʦʙʨʘʞʝʥʠʷ ʚʝʢʪʦʨʥʳʭ ʜʠʘʛʨʘʤʤ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ; 

ï ʧʨʦʩʤʦʪʨʘ ʩʦʩʪʦʷʥʠʡ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ; 

ï ʧʨʦʩʤʦʪʨʘ, ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʝʢ ʪʝʨʤʠʥʘʣʘ; 

ï ʧʨʦʩʤʦʪʨʘ, ʩʢʘʯʠʚʘʥʠʷ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ, ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʀɹ; 

ï ʩʢʘʯʠʚʘʥʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤ; 

ï ʧʨʦʩʤʦʪʨʘ ʩʦʩʪʦʷʥʠʷ ʣʦʛʠʢʠ; 

ï ʛʝʥʝʨʘʮʠʠ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ ʧʦ ʧʨʦʪʦʢʦʣʘʤ ʩʚʷʟʠ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʡʣʦʚ ʜʣʷ ʦʪʧʨʘʚʢʠ. 

1.2 ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ 

1.2.1 ʇʨʦʛʨʘʤʤʘ ʂʦʥʬʠʛʫʨʘʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚ ʘʚʪʦʥʦʤ-

ʥʦʤ ʨʝʞʠʤʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ. 

1.3 ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ Health Monitor 

1.3.1 ʇʨʦʛʨʘʤʤʘ Health Monitor ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ: 

ï ʢʦʥʪʨʦʣ ̫ʩʦʩʪʦʷʥʠʷ ʪʝʨʤʠʥʘʣʦʚ ʚ ʩʝʪʠ; 

ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʳʛʨʫʟʢʠ ʦʩʮʠʣʣʦʛʨʘʤʤ ʠʟ ʪʝʨʤʠʥʘʣʘ ʥʘ ʩʝʨʚʝʨ; 

ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠ ̫ʦʩʮʠʣʣʦʛʨʘʤʤ; 

ï ʨʫʯʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠ ̫ʦʩʮʠʣʣʦʛʨʘʤʤ. 

file:///C:/Users/da-tihonova/AppData/Local/Microsoft/Users/na-egorov/AppData/Roaming/1C/1cv8/6207252a-54e5-4990-8e73-5f09fa84839c/da-tihonova/AppData/Local/Microsoft/Documents%20and%20Settings/ia-nikitina/Application%20Data/1C/1cv8/oe-vorontsova/AppData/Roaming/AppData/Local/Microsoft/AppData/Local/Microsoft/NV-Ivanov/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/nv-ivanov.EKRA/AppData/Local/Microsoft/Windows/svn/Documents/5Executing/AnalogueMeasures.htm
file:///C:/Users/da-tihonova/AppData/Local/Microsoft/Users/na-egorov/AppData/Roaming/1C/1cv8/6207252a-54e5-4990-8e73-5f09fa84839c/da-tihonova/AppData/Local/Microsoft/Documents%20and%20Settings/ia-nikitina/Application%20Data/1C/1cv8/oe-vorontsova/AppData/Roaming/AppData/Local/Microsoft/AppData/Local/Microsoft/NV-Ivanov/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/nv-ivanov.EKRA/AppData/Local/Microsoft/Windows/svn/Documents/5Executing/VectorsView.htm
file:///C:/Users/da-tihonova/AppData/Local/Microsoft/Users/na-egorov/AppData/Roaming/1C/1cv8/6207252a-54e5-4990-8e73-5f09fa84839c/da-tihonova/AppData/Local/Microsoft/Documents%20and%20Settings/ia-nikitina/Application%20Data/1C/1cv8/oe-vorontsova/AppData/Roaming/AppData/Local/Microsoft/AppData/Local/Microsoft/NV-Ivanov/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/nv-ivanov.EKRA/AppData/Local/Microsoft/Windows/svn/Documents/5Executing/DiscreteValuesView.htm
file:///C:/Users/da-tihonova/AppData/Local/Microsoft/Users/na-egorov/AppData/Roaming/1C/1cv8/6207252a-54e5-4990-8e73-5f09fa84839c/da-tihonova/AppData/Local/Microsoft/Documents%20and%20Settings/ia-nikitina/Application%20Data/1C/1cv8/oe-vorontsova/AppData/Roaming/AppData/Local/Microsoft/AppData/Local/Microsoft/NV-Ivanov/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/nv-ivanov.EKRA/AppData/Local/Microsoft/Windows/svn/Documents/5Executing/ProtectsSettings.htm
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2 ʋʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ 

2.1 ʉʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

2.1.1 ʄʠʥʠʤʘʣʴʥʳʝ ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2.1, 2.2. 

ʊʘʙʣʠʮʘ 2.1 ï ʇʨʦʛʨʘʤʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʇʨʠʤʝʯʘʥʠʝ 

ʆʧʝʨʘʮʠʦʥʥʘ ̫ 
ʩʠʩʪʝʤʘ 

ï Windows Vista SP1 ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʷʷ ʚʝʨʩʠʷ; 
ï Windows Server 2008 R2 (ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 
ʦʩʥʦʚʥʦʡ ʨʦʣʠ ʩʝʨʚʝʨʘ); 
ï Windows Server 2008 (ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʦʩ-
ʥʦʚʥʦʡ ʨʦʣʠ ʩʝʨʚʝʨʘ); 
ï Windows Server 2012 R2 (ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 
ʦʩʥʦʚʥʦʡ ʨʦʣʠ ʩʝʨʚʝʨʘ); 
ï Windows 7, 8, 8.1, 10, 11; 
ï Astra Linux 1.7 (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ Wine) 

ʇʦʨʷʜʦʢ ʠ ʩʨʦʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʩʨʝʜʝ 
ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʦʤ-
ʧʣʝʢʩ ʧʨʦʛʨʘʤʤ, ʦʧʨʝʜʝʣʷ-
ʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʧʝʨʘ-
ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʅʝ ʨʝʢʦʤʝʥ-
ʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʝʨʘʮʠ-
ʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʜʜʝʨʞʢʘ ʢʦ-
ʪʦʨʳʭ ʧʨʝʢʨʘʱʝʥʘ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʷʤʠ 

ʇʦʜʜʝʨʞʠʚʘʝʤʘ ̫ 
ʘʨʭʠʪʝʢʪʫʨʘ 

ï x86; 
ï x64 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 
ʪʨʝʙʦʚʘʥʠʷ 

ï Internet Explorer 6 ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʚʝʨʩʠʠ, ʠʣʠ 
Mozilla Firefox, ʠʣʠ Google Chrome; 
ï Microsoft Office 2003 ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʚʝʨʩʠʠ 

 

ʊʘʙʣʠʮʘ 2.2 ï ɸʧʧʘʨʘʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʩʦʨʘ, ɻɻʮ, ʥʝ ʤʝʥʝʝ  1,7 

ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ɻʙʘʡʪ, ʥʝ ʤʝʥʝʝ: 
ï ʜʣʷ 32-ʨʘʟʨʷʜʥʦʡ ʩʠʩʪʝʤʳ 
ï ʜʣʷ 64-ʨʘʟʨʷʜʥʦʡ ʩʠʩʪʝʤʳ 

 
2 
4 

ʄʠʥʠʤʘʣʴʥʦʝ ʤʝʩʪʦ ʥʘ ʜʠʩʢʝ: 
ï x86 
ï x64 

 
850 ʄʙʘʡʪ 
4 ɻʙʘʡʪ 

 

2.1.2 ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ EKRASMS-SP ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʜʠʩʪʨʠʙʫʪʠʚʘ, ʚʢʣʶʯʘʶʱʠʡ 

ʬʘʡʣʳ, ʘʨʭʠʚʳ ʠ ʜʨʫʛʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ. 

2.2 ʋʩʪʘʥʦʚʢʘ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ 

2.2.1 ʋʩʪʘʥʦʚʢʘ (ʦʙʥʦʚʣʝʥʠʝ) ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ EKRASMS-SP ʚ ʆʉ Windows 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʚʝʨʩʠʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ 

EKRASMS-SP, ʝʩʣʠ ʪʘʢʦʚʳʝ ʠʤʝʶʪʩʷ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

1) ʤʝʥʶ ʇʫʩʢ ï> ɺʩʝ ʧʨʦʛʨʘʤʤʳ ï> EKRA ï> EKRASMS-SP ï> Uninstall; 

2) ʦʪʢʨʳʪʴ ʯʝʨʝʟ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʫʥʢʪ ʇʨʦʛʨʘʤʤʳ ʠ ʢʦʤʧʦʥʝʥʪʳ. ʅʘʡʪʠ ʢʦʤʧʣʝʢʩ ʧʨʦ-

ʛʨʘʤʤ ʚ ʤʝʥʶ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʇʨʦʛʨʘʤʤʳ ʠ ʢʦʤʧʦʥʝʥʪʳ ʠ ʧʨʦʠʟʚʝʩʪʠ ʫʜʘʣʝʥʠʝ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ ʩʣʝʜʫʝʪ ʦʪʢʨʳʪʴ ʜʠʩʪʨʠʙʫʪʠʚ ʠ ʟʘʧʫʩʪʠʪʴ ʝʛʦ ʥʘ ʠʩʧʦʣ-

ʥʝʥʠʝ (ʝʩʣʠ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʚʩʪʘʚʢʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʦʩʠʪʝʣʷ). ʉʣʝʜʦʚʘʪʴ 

ʧʦʜʩʢʘʟʢʘʤ, ʧʦʷʚʣʷʶʱʠʤʩʷ ʥʘ ʵʢʨʘʥʝ (ʩʤ. ʨʠʩʫʥʢʠ 2.1 ï 2.6). 
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ʈʠʩʫʥʦʢ 2.1 

 

ʈʠʩʫʥʦʢ 2.2 

 

ʈʠʩʫʥʦʢ 2.3 
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ʈʠʩʫʥʦʢ 2.4 

 

ʈʠʩʫʥʦʢ 2.5 

ʇʨʦʛʨʘʤʤʘ-ʫʩʪʘʥʦʚʱʠʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʘ ʇʂ ʩʣʝʜʫʶʱʝʝ ʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ, ʝʩʣʠ ʦʥʦ ʥʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʥʝʝ: 

ï Microsoft .NET Framework 4.0; 

ï Microsoft Visual C++ Runtime 9.0. 
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ʈʠʩʫʥʦʢ 2.6 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʜʦʣʞʥʳ ʧʦʷʚʠʪʴʩʷ ʷʨʣʳʢʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʚ ʤʝʥʶ ʇʫʩʢ ï> ɺʩʝ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʦ ʧʦʷʚʠʪʴʩʷ ʤʝʥʶ EKRA/EKRASMS-SP, ʦʪʢʫʜʘ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤ.  

 

2.2.2 ʋʩʪʘʥʦʚʢʘ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ EKRASMS-SP ʚ ʆʉ Astra Linux 

2.2.2.1 ʇʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ 

ʉʢʦʧʠʨʦʚʘʪʴ ʢʘʪʘʣʦʛ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʩʢʨʠʧʪ ʠ ʬʘʡʣʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʇʆ Wine*,  

ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʥʘʢʦʧʠʪʝʣʴ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʚ ʧʘʧʢʫ çɼʦʢʫʤʝʥʪʳè ʠʣʠ çɿʘʛʨʫʟʢʠè). ʂʘʪʘʣʦʛ ʟʘ-

ʧʠʩʘʥ ʥʘ ʧʦʩʪʘʚʦʯʥʦʤ ʜʠʩʢʝ. 

ʇʝʨʝʡʪʠ ʚ ʢʘʪʘʣʦʛ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʩʢʨʠʧʪ ʠ ʬʘʡʣʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʇʆ Wine  

(ʩʤ. ʨʠʩʫʥʦʢ 2.7).  

 

ʈʠʩʫʥʦʢ 2.7 ï ʂʘʪʘʣʦʛ ʜʣʷ ʫʩʪʘʥʦʚʢʠ Wine 

ʇʨʠʤʝʯʘʥʠʝ ï ɺ ʧʫʪʠ ʢ ʢʘʪʘʣʦʛʫ ʩ ʬʘʡʣʘʤʠ ʫʩʪʘʥʦʚʢʠ Wine ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʙʝʣʦʚ ʠʣʠ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ. 

                                                

* Wine ï ʵʪʦ ʩʚʦʙʦʜʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʨʝʜʳ ʆʉ Windows ʧʦʚʝʨʭ Linux (Unix) ʧʦʜʩʠʩʪʝʤ. ʀʩʧʦʣʥʝʥʠʝ 
Windows-ʧʨʦʛʨʘʤʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʧʨʷʤʫʶ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʵʤʫʣʷʮʠʠ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʥʘʢʣʘʜʥʳʤʠ ʨʘʩʭʦ-
ʜʘʤʠ. 
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ɿʘʧʫʩʪʠʪʴ ʩʢʨʠʧʪ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʢʝʪʦʚ (Install.sh) ʠ ʇʆ Wine. ɺ ʭʦʜʝ ʫʩʪʘʥʦʚʢʠ  

ʙʫʜʝʪ ʟʘʧʫʱʝʥʘ ʢʦʥʩʦʣʴ, ʛʜʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʭʦʜ ʫʩʪʘʥʦʚʢʠ ʇʆ Wine (ʩʤ. ʨʠʩʫʥʦʢ 2.8), ʘ ʪʘʢʞʝ 

ʚʦʟʥʠʢʰʠʝ ʦʰʠʙʢʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʥʳʭ ʧʘʢʝʪʦʚ, ʩʦʟʜʘʝʪʩʷ ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ Wine. 

 

ʈʠʩʫʥʦʢ 2.8 

ɺ ʭʦʜʝ ʫʩʪʘʥʦʚʢʠ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ Wine Mono. ʉʣʝʜʫʝʪ 

ʦʪʤʝʥʠʪʴ ʜʝʡʩʪʚʠʝ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʆʪʤʝʥʘ (ʩʤ. ʨʠʩʫʥʦʢ 2.9). 

 

ʈʠʩʫʥʦʢ 2.9 

ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ EKRASMS-SP ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʨʝʞʠʤʝ çʪʠʭʦʡ ʫʩʪʘʥʦʚʢʠè, ʧʦʨʷʜʦʢ 

ʜʝʡʩʪʚʠʡ ʘʥʘʣʦʛʠʯʝʥ ʫʩʪʘʥʦʚʢʝ ʚ ʆʉ Windows (ʩʤ. 2.2.1). ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʚʩʝʭ ʧʘʢʝ-

ʪʦʚ ʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʇʂ. 

2.2.2.2 ʆʰʠʙʢʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʇʆ Wine 

ɺʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.3. 

ʊʘʙʣʠʮʘ 2.3 ï ɺʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ 

ʂʦʜ 
ʦʰʠʙʢʠ 

ʆʧʠʩʘʥʠʝ ʋʩʪʨʘʥʝʥʠʝ ʧʨʦʙʣʝʤʳ 

1 ʅʝ ʫʜʘʣʦʩʴ 
ʧʨʦʧʠʩʘʪʴ 
ʧʫʪʴ ʢ Wine ʚ 
ʩʠʩʪʝʤʥʳʡ 
ʬʘʡʣ 

ʆʪʢʨʳʪʴ ʬʘʡʣ çprofileè ʩ ʧʦʤʦʱʴʶ ʨʝʜʘʢʪʦʨʘ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ (Kate), 
ʥʘʭʦʜʷʱʠʡʩʷ ʧʦ ʘʜʨʝʩʫ: ʌʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ Ÿ etc Ÿ profile. 
ɺʨʫʯʥʫʶ ʧʨʦʧʠʩʘʪʴ ʜʘʥʥʳʡ ʧʫʪʴ ʚ ʧʦʜʯʸʨʢʥʫʪʦʤ ʤʝʩʪʝ 

PATH=ñ/opt/wine-7.13/bin:/usr/bin*ò, 
ʛʜʝ * ï ʧʨʦʜʦʣʞʝʥʠʝ ʪʝʢʩʪʦʚʦʡ ʩʪʨʦʢʠ. 

 
ɼʘʣʝʝ ʧʝʨʝʟʘʧʫʩʪʠʪʴ ʇʂ 
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3 ʈʘʙʦʪʘ ʩ ʧʨʦʛʨʘʤʤʦʡ Smart Monitor 

3.1 ɿʘʧʫʩʢ ʠ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

3.1.1 ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʥʶ ʇʫʩʢ Ÿ ɺʩʝ ʧʨʦʛʨʘʤʤʳ Ÿ Smart Mon-

itor. ɼʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʪʝʨʤʠʥʘʣʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʦʪʜʝʣʴʥʳʡ ʵʢ-

ʟʝʤʧʣʷʨ ʧʨʠʣʦʞʝʥʠʷ. 

3.1.2 ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʜʣʷ Windows-ʧʨʠʣʦʞʝʥʠʡ ʩʧʦʩʦ-

ʙʘʤʠ: 

ï ʢʦʤʙʠʥʘʮʠʝʡ ʢʣʘʚʠʰ ALT+F4; 

ï ʯʝʨʝʟ ʛʣʘʚʥʦʝ ʤʝʥʶ                Ÿ ɺʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ; 

ï ʥʘʞʘʪʠʝʤ  ʥʘ ʧʦʣʦʩʝ ʟʘʛʦʣʦʚʢʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ. 

3.2 ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ 

3.2.1 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʨʤʠʥʘʣʫ 

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʪʝʨʤʠʥʘʣ ʠ ʇʂ ʢ ʩʝʪʠ Ethernet (ʇʂ ʠ 

ʪʝʨʤʠʥʘʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʡ ʧʦʜʩʝʪʠ).  

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʨʤʠʥʘʣʫ. ʆʢʥʦ 

(ʩʤ. ʨʠʩʫʥʦʢ 3.1) ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʚʢʣʘʜʦʢ (ʩʤ. ʪʘʙʣʠʮʫ 3.1). 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʇʂ ʩ ʪʝʨʤʠʥʘʣʦʤ ʧʦ ʠʥʪʝʨʬʝʡʩʫ Ethernet, ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ 

ʩʚʦʝʤʫ ʢʦʤʧʴʶʪʝʨʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ IP-ʘʜʨʝʩ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ɸ). 

ʊʘʙʣʠʮʘ 3.1 ï ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʨʤʠʥʘʣʫ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʚʢʣʘʜʢʠ 

ʆʧʠʩʘʥʠʝ 

TCP/IP 

ɺʢʣʘʜʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʪʝʨʤʠʥʘʣʫ ʯʝʨʝʟ Ethernet ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʚʨʫʯʥʫʶ, 
ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʨʘʥʝʝ ʧʦʜʢʣʶʯʘʝʤʳʭ ʪʝʨʤʠʥʘʣʦʚ.  
ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʨʫʯʥʫʶ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ IP-ʘʜʨʝʩ ʪʝʨʤʠʥʘʣʘ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʇʦʜ-
ʢʣʶʯʠʪʴ.  
ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʇʦʠʩʢ ʪʝʨʤʠʥʘʣʦʚ ʚ ʣʦʢʘʣʴ-
ʥʦʡ ʩʝʪʠ, ʠʟ ʧʦʷʚʠʚʰʝʛʦʩʷ ʩʧʠʩʢʘ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʨʤʠʥʘʣ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʇʦʜ-
ʢʣʶʯʠʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 3.1) 

USB 
ɺʢʣʘʜʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪ ʧʦʠʩʢ ʧʦʜʢʣʶʯʝʥʥʳʭ ʯʝʨʝʟ USB ʪʝʨʤʠʥʘʣʦʚ. ɼʣʷ ʧʦʜ-
ʢʣʶʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʝʨʤʠʥʘʣ ʠʟ ʩʧʠʩʢʘ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʇʦʜʢʣʶʯʠʪʴ  
(ʩʤ. ʨʠʩʫʥʦʢ 3.2) 

COM 

ɺʢʣʘʜʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.3) ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʪʝʨʤʠʥʘʣʫ ʯʝʨʝʟ COM-ʧʦʨʪ. ɼʣʷ ʧʦʜ-
ʢʣʶʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ: 
ï ʚʳʙʨʘʪʴ COM-ʧʦʨʪ ʠ ʩʢʦʨʦʩʪʴ ʧʦʨʪʘ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ; 
ï ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʨʤʠʥʘʣ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʇʦʜʢʣʶʯʠʪʴ. 
ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʩʧʠʩʢʘ ʪʝʨʤʠʥʘʣʦʚ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʇʦʠʩʢ 

ɺʏʇʇ 

ɺʢʣʘʜʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.4) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʯʝʨʝʟ ʉʆʄ-ʧʦʨʪ ʢ ʪʝʨʤʠʥʘʣʫ 
ɺʏʇʇ (ʕʂʈɸ 253 0201). ʇʦʜʢʣʶʯʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʧʨʦʪʦʢʦʣʫ. ɼʣʷ ʧʦʜʢʣʶ-
ʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ: 
ï ʚʳʙʨʘʪʴ COM-ʧʦʨʪ ʠ ʩʢʦʨʦʩʪʴ ʧʦʨʪʘ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ; 
ï ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʨʤʠʥʘʣ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʇʦʜʢʣʶʯʠʪʴ. 
ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʩʧʠʩʢʘ ʪʝʨʤʠʥʘʣʦʚ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʇʦʠʩʢ 
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ʈʠʩʫʥʦʢ 3.1 ï ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʨʤʠʥʘʣʫ ʯʝʨʝʟ Ethernet 

 

 ʈʠʩʫʥʦʢ 3.2 ï ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʨʤʠʥʘʣʫ ʯʝʨʝʟ USB 

 

ʈʠʩʫʥʦʢ 3.3 ï ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʨʤʠʥʘʣʫ ʯʝʨʝʟ COM-ʧʦʨʪ 
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ʈʠʩʫʥʦʢ 3.4 ï ʇʦʜʢʣʶʯʝʥʠʝ ʯʝʨʝʟ ʉʆʄ-ʧʦʨʪ ʢ ʪʝʨʤʠʥʘʣʫ ɺʏʇʇ 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʪʝʨʤʠʥʘʣʫ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 

(ʩʤ. ʨʠʩʫʥʦʢ 3.5). ɺ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʢʣʘʜʢʘ ʀʥʬʦʨʤʘ-

ʮʠ,̫ ʛʜʝ ʩʦʜʝʨʞʠʪʩʷ ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʨʤʠʥʘʣʝ, ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ï ʧʘʥʝʣʴ ʀʥʬʦʨʤʘʮʠʷ, 

ʩʦʜʝʨʞʘʱʘʷ ʦʙʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʨʤʠʥʘʣʝ, ʝʛʦ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦʜʢʣʶʯʝʥʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 3.5 ï ʆʙʱʠʡ ʚʠʜ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

ɹʝʟ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʦʛʨʘʥʠʯʝʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 3.6). 
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ʈʠʩʫʥʦʢ 3.6 

3.2.2 ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɼʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ . ʌʦʨʤʘ ʘʫʪʝʥʪʠʬʠʢʘ-

ʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.7. 

 

ʈʠʩʫʥʦʢ 3.7 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʘ ʜʦ-

ʩʪʫʧʘ. ʇʨʘʚʘ ʜʦʩʪʫʧʘ ʥʘʟʥʘʯʘʶʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ. 

ʇʨʠ ʚʚʦʜʝ ʥʝʧʨʘʚʠʣʴʥʳʭ ʜʘʥʥʳʭ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.8). 

 

ʈʠʩʫʥʦʢ 3.8 
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ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʧʘʨʦʣʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɼʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ  

ʪʘʙʣʠʮʝ 3.2. 

ʊʘʙʣʠʮʘ 3.2 ï ɼʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʧʦ ʫʤʦʣʯʘʥʠʶ) ʜʣʷ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʀʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʇʘʨʦʣʴ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ admin 0100 

ʅʘʣʘʜʯʠʢ ɸʉʋ scada_engineer 0200 

ʅʘʣʘʜʯʠʢ ʈɿɸ relay_engineer 0300 

ʆʧʝʨʘʪʠʚʥʳʡ ʧʝʨʩʦʥʘʣ operator 0400 

 

ʇʦ ʟʘʧʨʦʩʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʧʨʠ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʝʥʳ ʧʘʨʦʣʷ. ɼʣʷ ʩʤʝʥʳ ʧʘʨʦʣʷ ʚ ʧʨʦʛʨʘʤʤʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʚʢʣʘʜʢʝ ɻʣʘʚʥʘʷ ʚʳ-

ʙʨʘʪʴ ʢʦʤʘʥʜʫ  Ÿ ʉʤʝʥʠʪʴ ʧʘʨʦʣʴ. ʇʨʠ ʚʳʙʦʨʝ ʢʦʤʘʥʜʳ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʢʥʦ (ʩʤ. ʨʠʩʫ-

ʥʦʢ 3.9), ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʥʦʚʳʡ ʧʘʨʦʣʴ. 

 

ʈʠʩʫʥʦʢ 3.9 

3.2.3 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʦ ʚ ʨʫ-

ʢʦʚʦʜʩʪʚʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʕʂʈɸ.00095-01 95 01 çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʨʤʠʥʘʣʘ ʤʠʢʨʦʧʨʦ-

ʮʝʩʩʦʨʥʦʛʦ ʩʝʨʠʠ ʕʂʈɸ 200. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè.  

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʩʤʝʥʠʪʴ ʨʦʣʠ ʠ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠ ʨʘʟʛʨʘ-

ʥʠʯʠʪʴ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠʩʧʦʣʴʟʫʷ ʠʤʷ ʠ  

ʧʘʨʦʣʴ ʜʣʷ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ, ʧʦʣʫʯʘʣ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʢ ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʨʘʙʦʪʫ ʩ ʢʦʪʦʨʦʡ ʦʥ 

ʠʤʝʝʪ ʧʨʘʚʦ. ʆʧʠʩʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.3. 

ʊʘʙʣʠʮʘ 3.3 ï ʉʠʩʪʝʤʥʳʝ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʆ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʆʙʥʦʚʣʝʥʠʝ ʇʆ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 
ʆʙʥʦʚʣʝʥʠʝ ʇʆ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ ʠ flash-
ʥʘʢʦʧʠʪʝʣʴ 

ʉʙʨʦʩ ʥʘ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ ʉʙʨʦʩ ʥʘ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ ʯʝʨʝʟ ʜʠʩʧʣʝʡ ʪʝʨʤʠʥʘʣʘ 

ʇʝʨʝʚʦʜ ʪʝʨʤʠʥʘʣʘ ʚ ʨʝʞʠʤ ʚʦʩʩʪʘʥʦʚ-
ʣʝʥʠʷ 

ʇʝʨʝʚʦʜ ʯʝʨʝʟ ʜʠʩʧʣʝʡ ʪʝʨʤʠʥʘʣʘ ʚ ʨʝʞʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʇʆ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʀʟʤʝʥʝʥʠʝ ʠ ʟʘʧʠʩʴ ʧʘʨʘʤʝʪʨʦʚ 
ɺʩʝ ʧʨʘʚʘ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʙʫʜʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʟʘʧʠʩʴ ʫʩʪʘʚʦʢ ʚ 
ʪʝʨʤʠʥʘʣ ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʚʢʠ 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ɼʠʩʢʨʝʪʥʳʝ ʙʣʦʢʠ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʠʩʢʨʝʪʥʳʭ ʙʣʦʢʦʚ 

ɺʚʦʜ/ʚʳʚʦʜ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ (ʞʸʩʪʢʘʷ 
ʣʦʛʠʢʘ) 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥr ʝ ʧʘʨʘʤʝʪʨʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ (ʞʸʩʪʢʘʷ ʣʦ-
ʛʠʢʘ) 

ʋʩʪʘʚʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʫʩʪʘʚʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʄʘʪʨʠʮʳ (ʞʸʩʪʢʘʷ ʣʦʛʠʢʘ) 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʘʪʨʠʮ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ, ʩʚʝʪʦʜʠʦʜʦʚ ʠ ʦʪ-
ʢʣʶʯʝʥʠʡ (ʞʸʩʪʢʘʷ ʣʦʛʠʢʘ) 

ʄʘʪʨʠʮʳ (ʛʠʙʢʘʷ ʣʦʛʠʢʘ) 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʘʪʨʠʮ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ, ʩʚʝʪʦʜʠʦʜʦʚ ʠ ʦʪ-
ʢʣʶʯʝʥʠʡ (ʛʠʙʢʘʷ ʣʦʛʠʢʘ) 

ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʞʸʩʪʢʘʷ ʣʦʛʠʢʘ) 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʞʸʩʪʢʦʡ ʣʦʛʠʢʠ 

ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʛʠʙʢʘʷ ʣʦʛʠʢʘ) 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʛʠʙʢʦʡ ʣʦʛʠʢʠ 

ʆʩʮʠʣʣʦʛʨʘʬ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʩʮʠʣʣʦʛʨʘʬʘ 

ʈʝʛʠʩʪʨʘʪʦʨ ʩʦʙʳʪʠʡ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʛʠʩʪʨʘʪʦʨʘ ʩʠʛʥʘʣʦʚ 

ʈʘʩʯʸʪ ʨʝʩʫʨʩʘ ʂɸ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʸʪʘ ʨʝʩʫʨʩʘ ʂɸ 

ʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʠʥʪʝʨʬʝʡʩʦʚ 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʯʘʩʦʚ ʪʝʨʤʠʥʘʣʘ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ 

ʋʩʪʘʚʢʠ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʫʩʪʘʚʢʠ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ 

ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʛʣʘʞʠʚʘʥʠʷ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝ-
ʣʠʯʠʥ 

ʇʨʠʸʤʥʠʢ ʋʇɸʉʂ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʝʤʥʠʢʘ ʋʇɸʉʂ ɺʏ 

ʇʝʨʝʜʘʪʯʠʢ ʋʇɸʉʂ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʜʘʪʯʠʢʘ ʋʇɸʉʂ ɺʏ 

ɿʘʧʠʩʴ ʧʦ FTP 
ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʳʚʘʪʴ ʚ ʧʘʤʷʪʴ ʪʝʨʤʠʥʘʣʘ ʬʘʡʣʳ ʯʝʨʝʟ 
FTP (ʚ ʪʦʤ ʯʠʩʣʝ ʇʆ ʠ ʬʘʡʣ ʢʦʥʬʠʛʫʨʘʮʠʠ) ʧʨʠ ʥʘʣʠʯʠʠ ʚʢʣʶ-
ʯʝʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ FTP 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ 

ɺʆʄʇ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʳʝ ʧʘʨʘʤʝʪʨʳ ɺʆʄʇ 

ʀʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʪʝʨʤʠʥʘʣ ʠʟʤʝʥʸʥ-
ʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʨʝʤʷ 

ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʜʠʩʧʣʝʷ 
ʇʨʘʚʦ ʥʘ ʥʘʩʪʨʦʡʢʫ ʪʘʡʤ-ʘʫʪʘ ʜʦʩʪʫʧʘ ʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʧʦʣʴʟʦ-
ʚʘʪʝʣʝʡ ʠ ʪʘʡʤ-ʘʫʪʘ ʛʘʰʝʥʠʷ ʵʢʨʘʥʘ 

ɺʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ 
ʩʚʷʟʠ 

ʇʨʘʚʦ ʥʘ ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʩʚʷʟʠ 

ʗʨʢʦʩʪʴ ʩʚʝʪʦʜʠʦʜʦʚ ʀʟʤʝʥʝʥʠʝ ʷʨʢʦʩʪʠ ʩʚʝʪʦʜʠʦʜʦʚ 

ʗʨʢʦʩʪʴ ʧʦʜʩʚʝʪʢʠ ʀʟʤʝʥʝʥʠʝ ʷʨʢʦʩʪʠ ʜʠʩʧʣʝʷ 

ʇʘʨʘʤʝʪʨʳ ʷʟʳʢʘ ʤʝʥʶ ʀʟʤʝʥʝʥʠʝ ʣʦʢʘʣʠʟʘʮʠʠ ʤʝʥʶ ʪʝʨʤʠʥʘʣʘ 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ 

ʂʘʣʠʙʨʦʚʢʘ ʘʥʘʣʦʛʦʚʳʭ ʙʣʦʢʦʚ 
ɺʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʢʘʣʠʙʨʦʚʢʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 
ɸʎʇ ʠ ʩʤʝʱʝʥʠʷ ʥʫʣʷ 

ʊʝʩʪ ʠʥʜʠʢʘʮʠʠ 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʥʜʠʢʘʮʠʠ. ɼʣʷ 
ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʪʝʨ-
ʤʠʥʘʣʘ ʥʘ çʊʝʩʪè ʠʣʠ çʊʝʩʪ ʠ ʙʣʦʢʠʨʦʚʢʘè ʧʦ ʧʨʦʪʦʢʦʣʫ 
ʄʕʂ 61850-8-1 (ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʘʚʘ) 

ʊʝʩʪ ʚʳʭʦʜʥʳʭ ʨʝʣʝ 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʳʭʦʜʥʳʭ ʨʝʣʝ 
ʪʝʨʤʠʥʘʣʘ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʨʝ-
ʞʠʤ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʥʘ çʊʝʩʪè ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 61850-8-1 
(ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʘʚʘ) 

ʊʝʩʪ GOOSE 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ GOOSE-ʩʦʦʙ-
ʱʝʥʠʡ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʨʝʞʠʤ 
ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʥʘ çʊʝʩʪè ʠʣʠ çʊʝʩʪ ʠ ʙʣʦʢʠʨʦʚʢʘè (ʥʝʦʙʭʦ-
ʜʠʤʦ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʘʚʘ) 

ʊʝʩʪ SV 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ SV-ʧʦʪʦʢʦʚ. 
ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ 
ʪʝʨʤʠʥʘʣʘ ʥʘ çʊʝʩʪè ʠʣʠ çʊʝʩʪ ʠ ʙʣʦʢʠʨʦʚʢʘè (ʥʝʦʙʭʦʜʠʤʦ 
ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʘʚʘ) 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ɾʫʨʥʘʣ ʩʦʙʳʪʠʡ ʀɹ 
ɺʦʟʤʦʞʥʦʩʪʴ ʩʢʘʯʠʚʘʥʠʷ ʞʫʨʥʘʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ 

ʉʢʘʯʠʚʘʥʠʝ ʯʝʨʝʟ USB 
ɺʦʟʤʦʞʥʦʩʪʴ ʩʢʘʯʘʪʴ ʩ ʪʝʨʤʠʥʘʣʘ ʬʘʡʣʳ ʜʣʷ ʦʪʧʨʘʚʢʠ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʶ, ʦʪʯʸʪ ʧʦ ʫʩʪʘʚʢʘʤ, ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʠ ʜʦʢʫʤʝʥʪʘʮʠʶ 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʘʨʦʣʝʡ ʜʣʷ ʥʠʭ, 
ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʘʚ ʜʣʷ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʧʦ 
ʄʕʂ 61850 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʘʚʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ IP-ʘʜʨʝʩʦʚ, ʜʣʷ 
ʢʦʪʦʨʳʭ ʨʘʟʨʝʰʝʥʦ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 61850-8-1 
(MMS) 

ʋʧʨʘʚʣʝʥʠʝ 

ʋʧʨʘʚʣʝʥʠʝ ʩ ʤʥʝʤʦʩʭʝʤʳ ʠ ʕʂʋ 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʨʝʞʠʤʦʚ ʤʝʩʪʥʦʝ/ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʩ 
ʕʂʋ ˉ1 ʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʘʮʠʠ ʢʣʘʚʠʰ F + 2, ʫʧʨʘʚʣʝʥʠʷ ʂɸ 
ʩ ʤʥʝʤʦʩʭʝʤʳ, ʧʝʨʝʢʣʶʯʝʥʠʷ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ ʩ ʕʂʋ, ʇʫʩʢ 
ʋʇɸʉʂ ʠ ʉʙʨʦʩ ʋʇɸʉʂ 

ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʄʕʂ 61850 
ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʦ MMS. ʇʨʘʚʦ ʜʝʡ-
ʩʪʚʫʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʚʢʣʶʯʝʥʥʦʡ ʬʫʥʢʮʠʠ ʧʨʦʚʝʨʢʠ ʧʘʨʦʣʷ 
MMS-ʢʣʠʝʥʪʦʚ 

ʉʙʨʦʩ ʩʠʛʥʘʣʠʟʘʮʠʠ ʯʝʨʝʟ Smart Monitor 
ɺʦʟʤʦʞʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʩʙʨʦʩʘ ʩʚʝʪʦʜʠʦʜʦʚ ʩ ʬʠʢʩʘʮʠʝʡ 
ʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ 

ʋʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ 
ʋʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʄʕʂ 61850-8-1 

ʋʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ ʋʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ 

 

ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʝʨʤʠʥʘʣʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʠʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 3.4. 
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ʊʘʙʣʠʮʘ 3.4 ï ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʇʨʘʚʘ 

ʈʦʣʠ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʅʘʣʘʜʯʠʢ ʈɿɸ ʅʘʣʘʜʯʠʢ ɸʉʋ 
ʆʧʝʨʘʪʠʚʥʳʡ 
ʧʝʨʩʦʥʘʣ 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦ-
ʚʘʪʝʣʝʡ 

ɺʳʧʦʣʥʝʥʠʝ - - - 

ɾʫʨʥʘʣ ʩʦʙʳʪʠʡ ʀɹ ʏʪʝʥʠʝ - - - 

ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʜʠʩʧʣʝʷ ʀʟʤʝʥʝʥʠʝ - - - 

ʉʙʨʦʩ ʥʘ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ ɺʳʧʦʣʥʝʥʠʝ - - - 

ʇʝʨʝʚʦʜ ʪʝʨʤʠʥʘʣʘ ʚ ʨʝʞʠʤ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ɺʳʧʦʣʥʝʥʠʝ - - - 

ʆʙʥʦʚʣʝʥʠʝ ʇʆ ʠ ʢʦʥʬʠʛʫʨʘ-
ʮʠʠ 

ɺʳʧʦʣʥʝʥʠʝ - - - 

ʋʩʪʘʚʢʠ ʬʫʥʢʮʠʡ ʈɿɸ 
ʏʪʝʥʠʝ /  
ʀʟʤʝʥʝʥʠʝ 

ʏʪʝʥʠʝ /  
ʀʟʤʝʥʝʥʠʝ 

ʏʪʝʥʠʝ ʏʪʝʥʠʝ 

ʅʘʩʪʨʦʡʢʘ ʨʝʛʠʩʪʨʘʪʦʨʘ ʘʚʘ-
ʨʠʡʥʳʭ ʩʦʙʳʪʠʡ (ʦʩʮʠʣʣʦ-
ʛʨʘʬ, ʨʝʛʠʩʪʨʘʪʦʨ) 

ʏʪʝʥʠʝ /  
ʀʟʤʝʥʝʥʠʝ 

ʏʪʝʥʠʝ /  
ʀʟʤʝʥʝʥʠʝ 

ʏʪʝʥʠʝ ʏʪʝʥʠʝ 

ʇʝʨʝʚʦʜ ʪʝʨʤʠʥʘʣʘ ʚ ʪʝʩʪʦ-
ʚʳʡ ʨʝʞʠʤ 

ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ - 

ʉʠʩʪʝʤʥʳʝ ʥʘʩʪʨʦʡʢʠ, (IP-ʘʜ-
ʨʝʩ, ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʩʠʩʪʝʤ-
ʥʦʝ ʚʨʝʤʷ, ʷʟʳʢ ʤʝʥʶ) 

ʏʪʝʥʠʝ /  
ʀʟʤʝʥʝʥʠʝ 

ʏʪʝʥʠʝ /  
ʀʟʤʝʥʝʥʠʝ 

ʏʪʝʥʠʝ /  
ʀʟʤʝʥʝʥʠʝ 

ʏʪʝʥʠʝ 

ʈʝʞʠʤ (ʤʝʩʪʘ) ʫʧʨʘʚʣʝʥʠʷ: 
ʤʝʩʪʥʦʝ/ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʛʨʫʧʧ ʫʩʪʘʚʦʢ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ 

ʋʧʨʘʚʣʝʥʠʝ ʤʥʝʤʦʩʭʝʤʦʡ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ 

ʉʙʨʦʩ ʩʠʛʥʘʣʠʟʘʮʠʠ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ ɺʳʧʦʣʥʝʥʠʝ 

ʌʘʡʣʳ-ʦʩʮʠʣʣʦʛʨʘʤʤ, 
cid-ʬʘʡʣ, ʦʪʯʝʪʳ ʧʦ ʫʩʪʘʚʢʘʤ 
ʠ ʧʨʦʪʦʢʦʣʘʤ ʩʚʷʟʠ 

ʏʪʝʥʠʝ ʏʪʝʥʠʝ ʏʪʝʥʠʝ ʏʪʝʥʠʝ 

ɿʘʤʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʦʙ-
ʥʦʚʣʝʥʠʝ ʇʆ 

ɺʳʧʦʣʥʝʥʠʝ / 
ʀʟʤʝʥʝʥʠʝ 

ɺʳʧʦʣʥʝʥʠʝ /  
ʀʟʤʝʥʝʥʠʝ 

ɺʳʧʦʣʥʝʥʠʝ /  
ʀʟʤʝʥʝʥʠʝ 

- 

ɿʘʧʠʩʴ ʧʦ FTP (ʧʦ ʫʤʦʣʯʘʥʠʶ 
ʦʪʢʣʶʯʝʥ) 

ɺʳʧʦʣʥʝʥʠʝ - - - 

ɺʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ  
ʠʥʪʝʨʬʝʡʩʦʚ ʩʚʷʟʠ 

ɺʳʧʦʣʥʝʥʠʝ - - - 

 

ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʝʨʤʠʥʘʣʘ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ɸʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʣʞʥʦʩʪʥʳʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʦʤʤʫʪʘʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝʤ, ʠʟʤʝʥʝʥʠʶ ʨʝʞʠʤʦʚ ʠ ʥʘʩʪʨʦʝʢ ʪʝʨʤʠʥʘʣʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʶ ʩ ʨʦʣʴʶ çʅʘʣʘʜʯʠʢè ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʧʨʘʚʘ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ (ʫʩʪʘʚʢʠ) ʠ ʘʣʛʦʨʠʪʤʳ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʨʤʠʥʘʣʘ, ʯʪʝʥʠʷ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʟʘʧʨʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʟʥʘ-

ʯʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʦʣʝʡ ʩʪʦʨʦʥʥʠʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ, ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 



25 
ʕʂʈɸ.00019-01 34 02 

 

3.3 ʆʧʠʩʘʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ 

ɺ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʜʜʝʨʞʢʦʡ ʪʝʭʥʦʣʦʛʠʠ 

Drag&Drop, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʜʥʦ ʛʣʘʚʥʦʝ ʦʢʥʦ, ʩʦʜʝʨʞʘʱʝʝ ʥʝʩʢʦʣʴʢʦ ʜʦʯʝʨʥʠʭ. ɺ ʜʦʯʝʨ-

ʥʠʭ ʦʢʥʘʭ ʩʦʜʝʨʞʠʪʩʷ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ. ɻʣʘʚʥʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʛʣʘʚʥʦʝ 

ʤʝʥʶ ʠ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʆʙʱʠʡ ʚʠʜ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.10.  

 

1 ï ʧʦʣʦʩʘ ʟʘʛʦʣʦʚʢʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ; 
2 ï ʛʣʘʚʥʦʝ ʤʝʥʶ; 
3 ï ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ; 
4 ï ʧʘʥʝʣʴ ʤʝʥʶ; 
5 ï ʨʘʙʦʯʘʷ ʦʙʣʘʩʪʴ; 
6 ï ʧʘʥʝʣʴ ʀʥʬʦʨʤʘʮʠʷ/ ɾʫʨʥʘʣ ʩʦʙʳʪʠʡ; 
7 ï ʩʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ 

 

ʈʠʩʫʥʦʢ 3.10 ï ʆʙʱʠʡ ʚʠʜ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

3.3.1 ʇʦʣʦʩʘ ʟʘʛʦʣʦʚʢʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

ʇʦʣʦʩʘ ʟʘʛʦʣʦʚʢʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʩʦʜʝʨʞʠʪ (ʩʤ. ʨʠʩʫʥʦʢ 3.11): 

ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʪʝʨʤʠʥʘʣʘ; 

ï IP-ʘʜʨʝʩ ʪʝʨʤʠʥʘʣʘ;  

ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ; 

ï ʢʥʦʧʢʠ ʩʠʩʪʝʤʥʦʛʦ ʤʝʥʶ. 

 

ʈʠʩʫʥʦʢ 3.11 

1 

3 

7 

2 

4 5 6 
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3.3.2 ɻʣʘʚʥʦʝ ʤʝʥʶ 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʧʦʣʦʩʦʡ ʟʘʛʦʣʦʚʢʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʠ ʠʤʝʝʪ ʚʠʜ . 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʩʚʷʟʘʥʦ ʩ ʧʦʜʤʝʥʶ. ʇʦʷʚʣʝʥʠʝ ʧʦʜʤʝʥʶ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʳʙʦʨʝ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʛʦ ʧʫʥʢʪʘ ʤʝʥʶ. ʂʦʤʘʥʜʳ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.12. 

 

ʈʠʩʫʥʦʢ 3.12 

ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.5. 

ʊʘʙʣʠʮʘ 3.5 ï ʂʦʤʘʥʜʳ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʆʪʢʨʳʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ... 
ɿʘʛʨʫʟʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʦʩʤʦʪʨʘ 
(ʜʣ ̫ʧʨʦʩʤʦʪʨʘ ʪʝʢʫʱʠʭ ʫʩʪʘʚʦʢ ʚʳʩʪʘʚʣʝʥʥʳʭ ʚ ʢʦʥ-
ʬʠʛʫʨʘʮʠʠ) 

ʆʪʢʨʳʪʴ ʘʨʭʠʚ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʦʩʤʦʪʨʘ 
ɿʘʛʨʫʟʢʘ ʘʨʭʠʚʘ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʦʩʤʦʪʨʘ (ʜʣʷ ʧʨʦ-
ʩʤʦʪʨʘ ʪʝʢʫʱʠʭ ʫʩʪʘʚʦʢ ʚʳʩʪʘʚʣʝʥʥʳʭ ʚ ʢʦʥʬʠʛʫʨʘ-
ʮʠʠ ʠ ʟʘʧʠʩʝʡ ʨʝʛʠʩʪʨʘʪʦʨʘ ʩʦʙʳʪʠʡ) 

ʈʘʥʝʝ ʦʪʢʨʳʪʳʝ ʬʘʡʣʳ ʆʪʦʙʨʘʞʝʥʠʝ ʠ ʦʪʢʨʳʪʠʝ ʥʝʜʘʚʥʠʭ ʧʨʦʝʢʪʦʚ 
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ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ɺʳʛʨʫʟʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩ ʫʩʪʨʦʡʩʪʚʘé ʉʢʘʯʠʚʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʪʝʨʤʠʥʘʣʘ 

ʆʙʥʦʚʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʫʩʪʨʦʡʩʪʚʝé ɿʘʧʠʩʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʪʝʨʤʠʥʘʣ 

ɺʳʛʨʫʟʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʫʩʪʨʦʡ-
ʩʪʚʘé 

ʉʢʘʯʠʚʘʥʠʝ ʪʝʢʫʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ 
ʪʝʨʤʠʥʘʣʘ 

ʆʙʥʦʚʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʫʩʪʨʦʡʩʪʚʝé ɿʘʧʠʩʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʪʝʨʤʠʥʘʣ 

ʕʢʩʧʦʨʪ SCL-ʬʘʡʣʘ 
ʕʢʩʧʦʨʪ ʬʘʡʣʘ *.cid c ʦʧʠʩʘʥʠʝʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠ-
ʥʘʣʘ ʥʘ ʷʟʳʢʝ SCL 

ʕʢʩʧʦʨʪ ʫʩʪʘʚʦʢ ʚ xmlé ʕʢʩʧʦʨʪ ʫʩʪʘʚʦʢ ʚ xml-ʬʘʡʣ 

ʀʤʧʦʨʪ ʫʩʪʘʚʦʢ ʠʟ xmlé ʀʤʧʦʨʪ ʫʩʪʘʚʦʢ ʠʟ xml-ʬʘʡʣʘ 

ɺʳʛʨʫʟʠʪʴ ʬʘʡʣ ʙʠʙʣʠʦʪʝʢʠ (Shlib.lzg) ʩ ʫʩʪʨʦʡ-
ʩʪʚʘ 

ʉʢʘʯʠʚʘʥʠʝ ʬʘʡʣʘ ʙʠʙʣʠʦʪʝʢʠ (Shlib.lzg) ʩ ʪʝʨʤʠʥʘʣʘ 

ɺʳʛʨʫʟʠʪʴ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ c ʫʩʪʨʦʡʩʪʚʘ 

ʉʢʘʯʠʚʘʥʠʝ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʀɹ c ʪʝʨʤʠʥʘʣʘ 

ʉʬʦʨʤʠʨʦʚʘʪʴ ʬʘʡʣʳ ʜʣʷ ʦʪʧʨʘʚʢʠ 
ɿʘʛʨʫʟʢʘ ʩ ʪʝʨʤʠʥʘʣʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʬʘʡʣʦʚ ʜʣʷ 
ʦʪʧʨʘʚʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʶ 

ʉʬʦʨʤʠʨʦʚʘʪʴ ʘʨʭʠʚ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʦʩʤʦʪʨʘ 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʨʭʠʚʘ ʧʨʦʝʢʪʘ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʦ-
ʩʤʦʪʨʘ 

ʉʬʦʨʤʠʨʦʚʘʪʴ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʪʝʨʤʠʥʘʣʘ ʚ ʧʨʦ-
ʛʨʘʤʤʝ Smart Monitor 

ɺʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ ɺʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ 

ɺʳʟʦʚ ʢʦʤʘʥʜʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʫʥʢʪʦʤ ʤʝʥʶ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʞʘʪʠʝʤ  

ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʧʫʥʢʪʝ ʤʝʥʶ. ʉ ʢʦʤʘʥʜʦʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʠʢʦʥʢʘ (ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʚʘ 

ʦʪ ʥʘʟʚʘʥʠʷ ʢʦʤʘʥʜʳ ʤʝʥʶ). 

 

3.3.3 ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

3.3.3.1 ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʫʧʘ ʢ ʯʘʩʪʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʤ ʢʦʤʘʥʜʘʤ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʚʢʣʘʜʦʢ ɻʣʘʚʥʘʷ, ʅʘʩʪʨʦʡʢʠ, ʉʝʨʚʠʩ, ʉʧʨʘʚʢʘ (ʩʤ. ʨʠ-

ʩʫʥʢʠ 3.13 ï 3.16). 

 

ʈʠʩʫʥʦʢ 3.13 ï ɺʢʣʘʜʢʘ ɻʣʘʚʥʘʷ 

 

ʈʠʩʫʥʦʢ 3.14 ï ɺʢʣʘʜʢʘ ʅʘʩʪʨʦʡʢʠ 

 

ʈʠʩʫʥʦʢ 3.15 ï ɺʢʣʘʜʢʘ ʉʝʨʚʠʩ 
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ʈʠʩʫʥʦʢ 3.16 ï ɺʢʣʘʜʢʘ ʉʧʨʘʚʢʘ 

3.3.3.2 ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʠʟ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.6. 

ʊʘʙʣʠʮʘ 3.6 ï ʂʦʤʘʥʜʳ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺʠʜ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ɺʢʣʘʜʢʘ ɻʣʘʚʥʘʷ 

ɻʨʫʧʧʘ ʊʝʨʤʠʥʘʣ 

 

ʇʦʜʢʣʶʯʠʪʴʩʷ ʢ ʪʝʨʤʠʥʘʣʫ 

 

ʆʪʢʣʶʯʠʪʴʩʷ ʦʪ ʪʝʨʤʠʥʘʣʘ 

,  

ʉʚʷʟʴ ʩ ʪʝʨʤʠʥʘʣʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ/ʦʪʩʫʪʩʪʚʫʝʪ 

 

ɺʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ 

ɻʨʫʧʧʘ ʅʘʚʠʛʘʮʠʷ 

 

ʆʙʥʦʚʠʪʴ ʪʝʢʫʱʫʶ ʩʪʨʘʥʠʮʫ 

 

ʇʨʠʦʩʪʘʥʦʚʠʪʴ ʦʙʥʦʚʣʝʥʠʝ ʩʪʨʘʥʠʮʳ 

ɻʨʫʧʧʘ ʂʦʥʬʠʛʫʨʘʮʠʷ 

 

ʆʙʥʦʚʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʟ ʪʝʨʤʠʥʘʣʘ. ɺʩʝ ʥʝʩʦʭʨʘʥʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ 
ʧʦʪʝʨʷʥʳ 

 

ɿʘʧʠʩʘʪʴ ʫʩʪʘʚʢʠ ʚ ʪʝʨʤʠʥʘʣ 

 

ʉʛʝʥʝʨʠʨʦʚʘʪʴ ʦʪʯʝʪ 

ɻʨʫʧʧʘ ɻʨʫʧʧʘ ʫʩʪʘʚʦʢ 

 
ɺʳʙʦʨ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ɻʨʫʧʧʘ ʈʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʫʩʪʘʚʦʢ 

 
ɺʳʙʦʨ ʨʝʞʠʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʫʩʪʘʚʦʢ 
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ɺʠʜ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ɻʨʫʧʧʘ ʉʦʩʪʦʷʥʠʝ ʪʝʨʤʠʥʘʣʘ 

 

ʉʦʩʪʦʷʥʠʝ ʪʝʨʤʠʥʘʣʘ 

ɻʨʫʧʧʘ ʇʦʣʴʟʦʚʘʪʝʣʴ 

 

ʇʦʣʴʟʦʚʘʪʝʣʴ. ʉʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʧʦʜʤʝʥʶ: 
ï ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 
ï ʩʤʝʥʠʪʴ ʧʘʨʦʣʴ; 
ï ʚʳʡʪʠ 

ɻʨʫʧʧʘ ʈʝʞʠʤ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʧʦ ʄʕʂ 61850 

 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 61850-8-1 

 

ʀʟʤʝʥʠʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 61850-8-1. ʉʦʜʝʨʞʠʪ 
ʩʧʠʩʦʢ ʧʦʜʤʝʥʶ: 
ï ʈʘʙʦʪʘ (On); 
ï ɹʣʦʢʠʨʦʚʢʘ (Blocked); 
ï ʊʝʩʪ (Test); 
ï ʊʝʩʪ ʠ ʙʣʦʢʠʨʦʚʢʘ (Test/ Blocked); 
ï ɺʳʚʦʜ (Off) 

 

ɿʘʧʫʩʪʠʪʴ ʨʝʞʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɺʢʣʘʜʢʘ ʅʘʩʪʨʦʡʢʠ 

 

ʅʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ 

 

ʎʚʝʪʦʚʘʷ ʩʭʝʤʘ  

 

ɸʢʪʠʚʥʳʡ ʧʨʦʬʠʣʴ 

ɺʢʣʘʜʢʘ ʉʝʨʚʠʩ 

 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʩʮʠʣʣʦʛʨʘʤʤ ʚ COMTRADE 

 

ʆʪʯʝʪ ʦʙ ʦʰʠʙʢʝ 

 

ʉʢʘʯʘʪʴ ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ ʩ ʟʘʧʠʩʷʤʠ ʦ ʧʨʦʮʝʩʩʘʭ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʠ ʚʳʷʚ-
ʣʝʥʥʳʭ ʩʙʦʷʭ 

 

 ʈʘʩʰʠʬʨʦʚʢʘ ʞʫʨʥʘʣʘ ʀɹ 



30 
ʕʂʈɸ.00019-01 34 02 

ɺʠʜ ʅʘʠʤʝʥʦʚʘʥʠʝ 

 

ɸʢʪʠʚʘʮʠʷ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ 

ɺʢʣʘʜʢʘ ʉʧʨʘʚʢʘ 

 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʛʨʘʤʤʝ 

ʇʨʠʤʝʯʘʥʠʝ ï ʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʚʦʜʘ ʢʣʶʯʘ ʘʢʪʠʚʘʮʠʠ. 

3.3.3.3 ʂʦʤʘʥʜʘ   (ʚʢʣʘʜʢʘ ɻʣʘʚʥʘʷ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶ-

ʱʠʝ ʧʦʜʤʝʥʶ: 

ï ʇʫʩʢ ʦʩʮʠʣʣʦʛʨʘʬʘ .  

ʇʫʩʢ ʦʩʮʠʣʣʦʛʨʘʬʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʧʫʩʢʘ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚ ʪʝʨʤʠʥʘʣʝ. ʆʢʥʦ ʢʦ-

ʤʘʥʜʳ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.17; 

 

ʈʠʩʫʥʦʢ 3.17 

ï ʉʙʨʦʩ ʩʠʛʥʘʣʠʟʘʮʠʠ .  

ʉʙʨʦʩ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʙʨʦʩʘ ʩʦʩʪʦʷʥʠʷ ʩʠʛʥʘʣʦʚ ʩ ʬʠʢʩʘʮʠʝʡ ʜʣʷ ʩʚʝʪʦ-

ʜʠʦʜʦʚ, ʨʝʣʝ, ʩʦʩʪʦʷʥʠʷ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʣʦʛʠʢʠ ʩ ʬʠʢʩʘʮʠʝʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ɸʉʋ. ʆʢʥʦ ʢʦ-

ʤʘʥʜʳ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.18; 

 

ʈʠʩʫʥʦʢ 3.18 

ï ʋʩʪʘʥʦʚʢʘ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ .  

ʆʢʥʦ ʢʦʤʘʥʜʳ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.19. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝ-

ʩʪʠ ʧʘʨʦʣʴ; 
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ʈʠʩʫʥʦʢ 3.19 

3.3.3.4 ʂʦʤʘʥʜʘ  (ʚʢʣʘʜʢʘ ɻʣʘʚʥʘʷ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ) ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʧʦʜʤʝʥʶ 

ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʪʯʝʪʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 3.7). 

ʊʘʙʣʠʮʘ 3.7 ï ʉʧʠʩʦʢ ʧʦʜʤʝʥʶ ʢʦʤʘʥʜʳ ʆʪʯʝʪʳ 

ɺʠʜ ʆʧʠʩʘʥʠʝ 

ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤ ɻʝʥʝʨʘʮʠʷ ʦʪʯʝʪʘ ʧʦ ʫʩʪʘʚʢʘʤ ʚ ʬʦʨʤʘʪʝ TXT 

ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤ ʚ Excel ɻʝʥʝʨʘʮʠʷ ʦʪʯʝʪʘ ʧʦ ʫʩʪʘʚʢʘʤ ʚ ʬʦʨʤʘʪʝ Excel 

ʆʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʜʣʷ Modbus 
ɻʝʥʝʨʘʮʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ Mod-
bus ʚ ʬʦʨʤʘʪʝ Excel 

ʉʧʠʩʦʢ ʩʠʛʥʘʣʦʚ ʚ ɸʉʋ ʊʇ  
(OPC ï ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ) 

ɻʝʥʝʨʘʮʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ OPC 
ʚ ʬʦʨʤʘʪʝ Excel 

ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 103 
ɻʝʥʝʨʘʮʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ 
ʄʕʂ 60870-5-103 ʚ ʬʦʨʤʘʪʝ Excel 

ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 104 
ɻʝʥʝʨʘʮʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ  
ʄʕʂ 60870-5-104 ʚ ʬʦʨʤʘʪʝ Excel 

ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 61850-8-1 
ɻʝʥʝʨʘʮʠʷ ʬʘʡʣʘ ʬʦʨʤʘʪʘ Excel ʩʦ ʩʧʠʩʢʦʤ ʩʠʛʥʘʣʦʚ, ʧʝʨʝʜʘʚʘʝ-
ʤʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 61850-8-1 

ɹʣʘʥʢ ʫʩʪʘʚʦʢ ɻʝʥʝʨʘʮʠʷ ʙʣʘʥʢʘ ʫʩʪʘʚʦʢ 

ʇʘʨʘʤʝʪʨʳ Modbus ʚ ʬʦʨʤʘʪʝ xml ɻʝʥʝʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ Modbus ʚ ʬʦʨʤʘʪʝ xml 

 

3.3.3.5 ʆʢʥʦ ʢʦʤʘʥʜʳ  (ʚʢʣʘʜʢʘ ʅʘʩʪʨʦʡʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ) ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʚʢʣʘʜʦʢ (ʩʤ. ʨʠʩʫʥʢʠ 3.20, 3.21). 

 

ʈʠʩʫʥʦʢ 3.20 
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ʈʠʩʫʥʦʢ 3.21 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.8. 

ʊʘʙʣʠʮʘ 3.8 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʘʥʜʳ ʅʘʩʪʨʦʡʢʠ 

ʇʘʨʘʤʝʪʨʳ ʆʧʠʩʘʥʠʝ 

ɺʢʣʘʜʢʘ ʆʙʱʠʝ 

ɸʚʪʦʧʦʜʢʣʶʯʝʥʠʝ ʧʨʠ ʟʘʧʫʩʢʝ ɺʳʙʦʨ ʘʚʪʦʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠ ʟʘʧʫʩʢʝ 

ʆʪʧʨʘʚʣʷʪʴ ʩʪʘʪʠʩʪʠʢʫ ʠ ʦʰʠʙʢʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ɺʳʙʦʨ ʦʪʧʨʘʚʢʠ ʩʪʘʪʠʩʪʠʢʠ ʠ ʦʰʠʙʢʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʆʪʦʙʨʘʞʘʪʴ ʧʘʥʝʣʴ çʀʥʬʦʨʤʘʮʠʷè ɺʳʙʦʨ ʦʪʦʙʨʘʞʝʥʠʷ ʧʘʥʝʣʠ çʀʥʬʦʨʤʘʮʠʷè 

ʄʘʩʰʪʘʙ ʠʥʪʝʨʬʝʡʩʘ, % ɺʳʙʦʨ ʤʘʩʰʪʘʙʘ ʠʥʪʝʨʬʝʡʩʘ 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʳ ɺʳʙʦʨ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʳ 

ʇʨʦʛʨʘʤʤʘ ʧʨʦʩʤʦʪʨʘ ʦʩʮʠʣʣʦʛʨʘʤʤ ɺʳʙʦʨ ʧʨʦʛʨʘʤʤʳ ʧʨʦʩʤʦʪʨʘ ʦʩʮʠʣʣʦʛʨʘʤʤ 

ɺʢʣʘʜʢʘ ʊʝʨʤʠʥʘʣʳ 2ʭʭ 

ʈʘʟʚʦʨʘʯʠʚʘʪʴ ʣʦʛʠʢʫ ʧʦ ʟʘʱʠʪʘʤ ɺʳʙʦʨ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʣʦʛʠʢʠ ʧʦ ʟʘʱʠʪʘʤ 

ʆʪʢʣʶʯʠʪʴ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʝʨʝʜʘʯʠ ʬʘʡ-
ʣʦʚ ʧʦ Modbus 

ɺʳʙʦʨ ʦʪʢʣʶʯʝʥʠʷ ʨʘʩʰʠʨʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʝʨʝʜʘʯʠ 
ʬʘʡʣʦʚ ʧʦ Modbus 

ʉʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʦʬʠʣʝʡ ʉʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʦʬʠʣʝʡ 

 

3.3.3.6 ʂʦʤʘʥʜʘ (ʚʢʣʘʜʢʘ ʉʝʨʚʠʩ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʚ ʬʦʨʤʘʪ COMTRADE. ɺʳʙʨʘʚ ʢʦʤʘʥʜʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʪʴ 

ʢ ʧʘʧʢʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 
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3.3.3.7 ʂʦʤʘʥʜʘ (ʚʢʣʘʜʢʘ ʉʝʨʚʠʩ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ) ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴʩʷ ʩ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʨʦʛʨʘʤʤʳ. ʉ ʧʦʤʦʱʴʶ ʦʢʥʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.22) ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʦʪʯʝʪ ʦʙ ʦʰʠʙʢʝ ʣʠʙʦ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʨʦʛʨʘʤʤʳ, ʧʨʠʣʦʞʠʚ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ. 

 

ʈʠʩʫʥʦʢ 3.22 

3.3.3.8 ʂʦʤʘʥʜʘ  (ʚʢʣʘʜʢʘ ʉʝʨʚʠʩ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʘʨʭʠʚʘ ʣʦʛʦʚ. ɺʳʙʨʘʚ ʢʦʤʘʥʜʫ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʪʴ ʢ ʧʘʧʢʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʘʨʭʠʚʘ. 

3.3.3.9 ʉ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ  (ʚʢʣʘʜʢʘ ʉʝʨʚʠʩ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ) ʤʦʞʥʦ 

ʦʪʢʨʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʢʨʳʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ (ʩʤ. 3.3.6.1). ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʢʣʶʯ 

ʘʢʪʠʚʘʮʠʠ (ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʟʘʧʨʦʩʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣʴ) (ʩʤ. ʨʠʩʫʥʦʢ 3.23). 

 

ʈʠʩʫʥʦʢ 3.23 
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3.3.3.10 ʂʦʤʘʥʜʘ (ʚʢʣʘʜʢʘ ʉʧʨʘʚʢʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ) ʧʦʟʚʦʣʷʝʪ ʚʳʟʚʘʪʴ 

ʢʨʘʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.24). 

 

ʈʠʩʫʥʦʢ 3.24 

 

3.3.4 ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ 

ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 3.25) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʣʘʚʥʦʛʦ ʦʢʥʘ. 

ʅʘʟʥʘʯʝʥʠʝ ʩʪʨʦʢʠ ʩʦʩʪʦʷʥʠʷ ï ʦʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʦ-

ʮʝʩʩʘʭ ʩʦʩʪʦʷʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʞʠʤʝ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩ ʪʝʨʤʠʥʘʣʦʤ: 

ï ʅʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ï ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʪʝʨʤʠʥʘʣʫ; 

ï ʅʘʣʘʜʢʘ ï ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʨʤʠʥʘʣʫ; 

ï ʌʘʡʣ ï ʨʝʞʠʤ ʧʨʠ ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʣʠ ʦʪʢʨʳʪʠʠ ʘʨʭʠʚʘ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ 

ʧʨʦʩʤʦʪʨʘ. 

 

ʈʠʩʫʥʦʢ 3.25 

3.3.5 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʢʥʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʢʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʯʝʨʥʠʝ ʦʢʥʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ, ʦʪʢʨʳʚʘʝʤʳʝ ʧʨʠ 

ʚʳʜʝʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʚ çʜʝʨʝʚʝè ʪʝʨʤʠʥʘʣʘ. ʂʘʞʜʳʡ ʚʠʜ ʜʦʯʝʨʥʠʭ ʦʢʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʢʥʘ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʥʝʣʠ (ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ), ʢʦʪʦ-

ʨʳʝ ʤʦʞʥʦ ʩʢʨʳʪʴ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʦʢʦʥ. ʆʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʦʢʥʘ (ʩʧʨʘʚʘ, ʩʣʝʚʘ, ʩʚʝʨʭʫ, ʩʥʠʟʫ ʠ ʪ.ʜ.) ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ ʯʝʨʝʟ ʟʘʛʦ-

ʣʦʚʢʠ ʦʢʦʥ (ʩʤ. ʨʠʩʫʥʦʢ 3.26). ʉʧʨʘʚʘ ʦʪ ʟʘʛʦʣʦʚʢʘ ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ ʩʥʘʙʞʝʥʳ ʢʥʦʧʢʦʡ . 

ɺʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʦʣʘʛʘʪʴ ʦʢʥʘ ʠ ʧʘʥʝʣʠ 

ʧʨʦʛʨʘʤʤʳ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʦʙʨʘʟʦʤ. 

ʊʝʭʥʦʣʦʛʠʷ Drag&Drop ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠ ʧʦʤʦʱʠ ʤʳʰʠ ʥʘʩʪʨʘʠʚʘʪʴ ʨʘʟʤʝʨʳ 

ʦʢʦʥ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʩʪʠ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʢ ʛʨʘ-

ʥʠʮʝ ʮʝʣʝʚʦʛʦ ʦʢʥʘ, ʧʦʢʘ ʬʦʨʤʘ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʥʝ ʧʦʤʝʥʷʝʪʩʷ ʥʘ ʜʚʫʩʪʦʨʦʥʥʶʶ ʩʪʨʝʣʢʫ. ʉ ʵʪʦʛʦ 
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ʤʦʤʝʥʪʘ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨʳ, ʥʘʞʘʚ ʥʘ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʜʚʠʛʘʷ ʝʸ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ. ʇʦʩʣʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʧʫʩʪʠʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʢʦʥ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʧʨʠ ʧʦʤʦʱʠ ʤʳʰʠ ʧʫʪʸʤ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ ʦʢʥʘ ʟʘ 

ʝʸ ʟʘʛʦʣʦʚʦʢ, ʣʠʙʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʤʝʥʶ. 

 

ʈʠʩʫʥʦʢ 3.26 

3.3.6 ʇʘʥʝʣʴ ʤʝʥʶ 

3.3.6.1 ʇʘʥʝʣʴ ʄʝʥ ʁʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʧʨʝʜʳ-

ʜʫʱʝʝ ʦʢʥʦ ʠʣʠ ʥʘ ʫʨʦʚʝʥʴ ʚʚʝʨʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠʤʝʨ ʧʘʥʝʣʠ ʤʝʥʶ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.27. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ ʥʝʢʦʪʦ-

ʨʳʝ ʧʫʥʢʪʳ ʤʝʥʶ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʠʣʠ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʜʨʫʛʠʝ. 

ɼʣʷ ʪʝʨʤʠʥʘʣʦʚ ʕʂʈɸ 20ʍ ï ʕʂʈɸ 24ʍ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ ʤʝʥʶ ʜʦʩʪʫʧʥʳ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʢʣʶʯʘ ʘʢʪʠʚʘʮʠʠ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ (ʩʤ. 3.3.3.9): 

ʀʥʩʪʨʫʤʝʥʪʳ ï> ʌʘʡʣ-ʤʝʥʝʜʞʝʨ; 

ʀʥʩʪʨʫʤʝʥʪʳ ï> ʃʦʛʠ ʪʝʨʤʠʥʘʣʘ; 

ʉʝʨʚʠʩʥʦʝ ʤʝʥʶ ï> ʂʘʨʪʘ ʧʘʤʷʪʠ. 
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ʈʠʩʫʥʦʢ 3.27 
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3.3.6.2 ɺʳʟʦʚ ʦʧʝʨʘʮʠʡ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʸʥ ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ çʜʝʨʝʚʘè. 

3.3.6.3 ʉʚʦʨʘʯʠʚʘʪʴ/ʨʘʟʚʦʨʘʯʠʚʘʪʴ çʜʝʨʝʚʦè ʤʦʞʥʦ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʵʣʝ-

ʤʝʥʪʝ çʜʝʨʝʚʘè ʠ ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.28) ʠʣʠ ʜʚʫʢʨʘʪʥʳʤ ʥʘʞʘʪʠʝʤ 

ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʵʣʝʤʝʥʪʝ. ʆʪʢʨʳʚʘʪʴ ʚ ʥʦʚʦʤ ʦʢʥʝ ʤʝʥʶ/ʧʦʜʤʝʥʶ ʤʦʞʥʦ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʵʣʝʤʝʥʪʝ çʜʝʨʝʚʘè ʠ ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʳ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʢʦ-

ʤʘʥʜʳ ʟʘʧʫʩʢʘʝʪʩʷ ʢʦʧʠʷ ʧʨʠʣʦʞʝʥʠʷ ʩ ʫʩʪʘʥʦʚʢʦʡ ʚʳʙʨʘʥʥʦʛʦ ʧʫʥʢʪʘ ʤʝʥʶ. 

 

ʈʠʩʫʥʦʢ 3.28 

çɼʝʨʝʚʦè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʦʙʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʧʫʥʢ-

ʪʘʤʠ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ. ʆʜʥʦʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʵʣʝʤʝʥʪʝ ï ʦʪʢʨʳʪʠʝ ʵʣʝʤʝʥʪʘ 

ʚ ʪʝʢʫʱʝʤ ʜʦʯʝʨʥʝʤ ʦʢʥʝ. 

ʇʦʜ çʦʪʢʨʳʪʠʝʤ ʵʣʝʤʝʥʪʘè ʧʦʥʠʤʘʝʪʩʷ ʦʪʢʨʳʪʠʝ ʚ ʜʦʯʝʨʥʝʤ ʦʢʥʝ ʩʦʜʝʨʞʠʤʦʛʦ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʘʥʥʦʤʫ ʵʣʝʤʝʥʪʫ. 

ʕʣʝʤʝʥʪʳ çʜʝʨʝʚʘè ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

1) ʈʘʟʜʝʣ ʤʝʥʶ ï ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʛʨʫʧʧʫ ʨʝʞʠʤʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʢʥʘ. 

ʅʘʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ï ʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʨʝʞʠʤʦʚ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʚʠʟʫʘʣʴʥʦ ʧʦʜ-

ʩʦʝʜʠʥʷʝʪʩʷ ʢ ʜʝʨʝʚʫ ʯʝʨʝʟ ʟʥʘʯʦʢ  ʠʣʠ . ɿʥʘʯʦʢ  ʩʪʦʠʪ ʧʝʨʝʜ ʥʝʨʘʩʢʨʳʪʦʡ ʛʨʫʧʧʦʡ, ʘ 

 ï ʧʝʨʝʜ ʨʘʩʢʨʳʪʦʡ. ʅʘʞʘʪʠʝ ʣʝʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʠ ʥʘ ʜʘʥʥʦʤ ʟʥʘʯʢʝ ʚʳʟʦʚʝʪ ʩʚʸʨʪʳʚʘʥʠʝ/ʨʘʟ-

ʚʸʨʪʳʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʳ. 

ʆʪʢʨʳʪʠʝ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʜʦʯʝʨʥʝʤ ʦʢʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʚʦʜ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʛʨʫʧʧʳ; 

2) ʇʫʥʢʪ ʤʝʥʶ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʢʨʝʪʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ (ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʦʢʥʦ), ʷʚʣʷʝʪʩʷ ʣʠʩʪʦʤ çʜʝʨʝʚʘè. 

ʅʘʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ï ʚʳʟʦʚ ʪʨʝʙʫʝʤʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. ʆʪʢʨʳʪʠʝ ʜʘʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʪʢʨʳʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʢʦʥ. 

  

file:///C:/Users/da-tihonova/AppData/Local/Microsoft/Users/na-egorov/AppData/Roaming/1C/1cv8/6207252a-54e5-4990-8e73-5f09fa84839c/da-tihonova/AppData/Local/Microsoft/Documents%20and%20Settings/ia-nikitina/Application%20Data/1C/1cv8/oe-vorontsova/AppData/Roaming/AppData/Local/Microsoft/AppData/Local/Microsoft/NV-Ivanov/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/nv-ivanov.EKRA/AppData/Local/Microsoft/Windows/svn/Documents/Описание%20программ/TerminalWindow.htm


38 
ʕʂʈɸ.00019-01 34 02 

3.4 ʈʘʙʦʪʘ ʩ ʧʨʦʛʨʘʤʤʦʡ 

3.4.1 ʊʝʢʫʱʠʝ ʚʝʣʠʯʠʥʳ 

3.4.1.1 ʊʝʢʫʱʠʝ ʚʝʣʠʯʠʥʳ ʘʥʘʣʦʛʦʚʳʭ ʚʳʭʦʜʦʚ 

ʆʢʥʦ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.29), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ 

ʚʝʣʠʯʠʥʳ Ÿ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʟʘʜʘʥʥʳʭ 

ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ (ʮʝʧʝʡ). ʆʢʥʦ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ ʩʦʩʪʦʠʪ ʠʟ ʪʘʙʣʠʮʳ ʠʟʤʝʨʝʥʠʡ ʟʥʘʯʝʥʠʡ 

ʮʝʧʝʡ ʠ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʪʨʝʙʫʝʤʦʝ ʘʥʘʣʦʛʦʚʦʝ ʠʟʤʝʨʝʥʠʝ ʚʦ ʚʢʣʘʜʢʝ 

ʚʳʙʠʨʘʝʪʩʷ ʙʘʟʦʚʳʡ ʚʝʢʪʦʨ (ʩʤ. ʨʠʩʫʥʦʢ 3.29, ʧʦʟ. 1), ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ 

ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚ ʦʩʪʘʣʴʥʳʭ ʚʝʢʪʦʨʦʚ. ʇʨʠ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚʦ ʚʢʣʘʜʢʝ ʥʘ ʜʨʫʛʠʝ 

ʘʥʘʣʦʛʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʟʝʣʸʥʳʤ ʮʚʝʪʦʤ (ʩʤ. ʨʠʩʫʥʦʢ 3.29, ʧʦʟ. 2). ʋʤʝʥʴʰʠʪʴ ʠʣʠ 

ʫʚʝʣʠʯʠʪʴ ʨʘʟʨʷʜʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ ʢʥʦʧʢʘʤʠ  (ʩʤ. ʨʠʩʫʥʦʢ 3.29, ʧʦʟ. 3). 

 

ʈʠʩʫʥʦʢ 3.29 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.9. 

ʊʘʙʣʠʮʘ 3.9 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɹʘʟ. ʫʛʦʣ ɹʘʟʦʚʳʡ ʫʛʦʣ 

ˉ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʮʝʧʠ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʮʝʧʠ 

ʇʝʨʚʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʩʥʠʤʘʝʤʦʛʦ ʩ ʦʙʲʝʢʪʘ (ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʛʝʥʝʨʘʪʦʨʘ)  

ɺʪʦʨʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʇʨʝʦʙʨʘʟʦʚʘʥʥʦʝ ʧʝʨʚʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢ ʥʦʤʠʥʘʣʫ ʜʘʪʯʠʢʘ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʆʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʢ ʝʛʦ ʥʦʤʠʥʘʣʫ 

ʋʛʦʣ, ę ʌʘʟʦʚʳʡ ʫʛʦʣ ʩʠʛʥʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʚʝʢʪʦʨʘ ʚ ʛʨʘʜʫʩʘʭ 

2 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʏʘʩʪʦʪʘ 
ʏʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʮʝʧʠ ʚ ʛʝʨʮʘʭ: 
ï ʠʟʤʝʨʝʥʥʘʷ ʯʘʩʪʦʪʘ ʜʣʷ ʯʘʩʪʦʪʥʳʭ ʛʨʫʧʧ; 
ï ʚʳʜʝʣʷʝʤʘʷ ʯʘʩʪʦʪʘ ʜʣʷ ʥʫʣʝʚʦʡ ʯʘʩʪʦʪʥʦʡ ʛʨʫʧʧʳ 

ʎʚʝʪ ʎʚʝʪ ʚʝʢʪʦʨʘ ʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ 

 

ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ. ʉ ʧʦʤʦʱʴʶ 

ʢʥʦʧʢʠ  ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʘ ʩʪʨʘʥʠʮʝ ʨʘʩʢʨʳʪʦʡ ʚʢʣʘʜʢʠ ɺʝʢʪʦʨʥʘʷ ʜʠʘ-

ʛʨʘʤʤʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.30). ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ 

ʝʤʫ ʮʚʝʪ (ʩʤ. ʨʠʩʫʥʦʢ 3.29, ʧʦʟ. 4). 

 

ʈʠʩʫʥʦʢ 3.30 

3.4.1.2 ʊʝʢʫʱʠʝ ʚʝʣʠʯʠʥʳ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʆʢʥʦ ʅʘʙʦʨʳ ʜʘʥʥʳʭ (ʩʤ. ʨʠʩʫʥʦʢ 3.31), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ ʚʝʣʠʯʠʥʳ 

Ÿ ʅʘʙʦʨʳ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʟʘʜʘʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. 

 

ʈʠʩʫʥʦʢ 3.31 
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3.4.1.3 ʊʝʢʫʱʠʝ ʚʝʣʠʯʠʥʳ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ 

3.4.1.3.1 ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʆʢʥʦ ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.32), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ 

ʚʝʣʠʯʠʥʳ Ÿ ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ Ÿ ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫ-

ʱʠʭ ʟʥʘʯʝʥʠʡ ʜʠʩʢʨʝʪʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. 

 

ʈʠʩʫʥʦʢ 3.32 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.10. 

ʊʘʙʣʠʮʘ 3.10 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 

ʊʠʧ ʩʠʛʥʘʣʠʟʘʮʠʠ ʉʠʛʥʘʣʠʟʘʮʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ: 
ï ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ (ʞʝʣʪʳʡ ʢʚʘʜʨʘʪ); 
ï ʘʚʘʨʠʡʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ (ʢʨʘʩʥʳʡ ʢʚʘʜʨʘʪ); 
ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ (ʟʝʣʝʥʳʡ ʢʚʘʜʨʘʪ); 
ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʛʥʘʣʠʟʘʮʠʠ 
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3.4.1.3.2 ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ 

ʆʢʥʦ ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.33), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ ʚʝ-

ʣʠʯʠʥʳ Ÿ ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ Ÿ ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʠʭ 

ʟʥʘʯʝʥʠʡ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 3.33 

3.4.1.3.3 ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ 

ʆʢʥʦ ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.34), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ 

ʚʝʣʠʯʠʥʳ Ÿ ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ Ÿ ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫ-

ʱʠʭ ʟʥʘʯʝʥʠʡ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 3.34 
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3.4.1.3.4 ʉʠʛʥʘʣʳ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

ʆʢʥʦ ʉʠʛʥʘʣʳ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.35), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝ-

ʢʫʱʠʝ ʚʝʣʠʯʠʥʳ Ÿ ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ Ÿ ʉʠʛʥʘʣʳ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʦʚ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. 

 

ʈʠʩʫʥʦʢ 3.35 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.11. 

ʊʘʙʣʠʮʘ 3.11 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʩʠʛʥʘʣʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

ʊʠʧ ʩʠʛʥʘʣʠʟʘʮʠʠ ʉʠʛʥʘʣʠʟʘʮʠʷ ʩʠʛʥʘʣʘ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ: 
ï ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ (ʞʝʣʪʳʡ ʢʚʘʜʨʘʪ); 
ï ʘʚʘʨʠʡʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ (ʢʨʘʩʥʳʡ ʢʚʘʜʨʘʪ); 
ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ (ʟʝʣʝʥʳʡ ʢʚʘʜʨʘʪ); 
ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʛʥʘʣʠʟʘʮʠʠ 
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3.4.1.3.5 ʉʠʛʥʘʣʳ ʌʇ 

ʆʢʥʦ ʉʠʛʥʘʣʳ ʌʇ (ʩʤ. ʨʠʩʫʥʦʢ 3.36), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ ʚʝʣʠʯʠʥʳ 

Ÿ ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ Ÿ ʉʠʛʥʘʣʳ ʌʇ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘ-

ʣʦʚ ʌʇ. 

 

ʈʠʩʫʥʦʢ 3.36 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʌʇ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.12. 

ʊʘʙʣʠʮʘ 3.12 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʌʇ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʩʠʛʥʘʣʘ ʌʇ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʌʇ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʌʇ 

ʊʠʧ ʩʠʛʥʘʣʠʟʘʮʠʠ ʉʠʛʥʘʣʠʟʘʮʠʷ ʩʠʛʥʘʣʘ ʌʇ: 
ï ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ (ʞʝʣʪʳʡ ʢʚʘʜʨʘʪ); 
ï ʘʚʘʨʠʡʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ (ʢʨʘʩʥʳʡ ʢʚʘʜʨʘʪ); 
ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ (ʟʝʣʝʥʳʡ ʢʚʘʜʨʘʪ); 
ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʛʥʘʣʠʟʘʮʠʠ 
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3.4.1.3.6 ʉʚʝʪʦʜʠʦʜʳ 

ʆʢʥʦ ʉʚʝʪʦʜʠʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.37), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ ʚʝʣʠʯʠʥʳ 

Ÿ ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ Ÿ ʉʚʝʪʦʜʠʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʩʚʝʪʦ-

ʜʠʦʜʦʚ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.37 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʉʚʝʪʦʜʠʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.13. 

ʊʘʙʣʠʮʘ 3.13 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʉʚʝʪʦʜʠʦʜʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʩʚʝʪʦʜʠʦʜʘ 

ʎʚʝʪ ʎʚʝʪ ʩʚʝʪʦʜʠʦʜʘ 

ʌʠʢʩʘʮʠʷ ʌʠʢʩʘʮʠʷ ʩʚʝʪʦʜʠʦʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʚʝʪʦʜʠʦʜʘ 

ɿʥʘʯʝʥʠʝ ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʚʝʪʦʜʠʦʜʘ (0 ï ʥʝʘʢʪʠʚʥʳʡ ʩʠʛʥʘʣ, 1 ï ʘʢʪʠʚʥʳʡ ʩʠʛʥʘʣ) 
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3.4.1.3.7 ʉʠʛʥʘʣʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ SV 

ʆʢʥʦ ʉʠʛʥʘʣʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ SV (ʩʤ. ʨʠʩʫʥʦʢ 3.38), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʊʝʢʫʱʠʝ ʚʝʣʠʯʠʥʳ Ÿ ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ Ÿ ʉʠʛʥʘʣʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ SV, ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ SV. 

 

ʈʠʩʫʥʦʢ 3.38 

3.4.1.4 ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ 

ʆʢʥʦ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.39), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫ-

ʱʠʝ ʚʝʣʠʯʠʥʳ Ÿ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʚʳ-

ʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ. ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ï ʚʳʯʠʩʣʷʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʘʥʘ-

ʣʦʛʦʚʳʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ. 

 

ʈʠʩʫʥʦʢ 3.39 
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3.4.1.5 ʀʟʤʝʨʝʥʠʷ ɸʎʇ 

ʆʢʥʦ ʀʟʤʝʨʝʥʠʷ ɸʎʇ (ʩʤ. ʨʠʩʫʥʦʢ 3.40), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ ʚʝʣʠ-

ʯʠʥʳ Ÿ ʀʟʤʝʨʝʥʠʷ ɸʎʇ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘ-

ʣʦʚ ʧʨʠ ʯʘʩʪʦʪʝ 50 ɻʮ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʢʘʥʘʣʳ ɸʎʇ. 

 

ʈʠʩʫʥʦʢ 3.40 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʀʟʤʝʨʝʥʠʷ ɸʎʇ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.14. 

ʊʘʙʣʠʮʘ 3.14 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʀʟʤʝʨʝʥʠʷ ɸʎʇ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɹʘʟ. ʫʛʦʣ ɹʘʟʦʚʳʡ ʫʛʦʣ 

ˉ  ˉ ʢʘʥʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ɸʎʇ 

ɸʙʩ. ʟʥʘʯʝʥʠʝ  
ɸʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʛʥʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘ-
ʥʘʣ ɸʎʇ  

ʋʛʦʣ, ę  ʋʛʦʣ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʛʥʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ ɸʎʇ ʚ ʛʨʘʜʫʩʘʭ 
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3.4.1.6 ʉʦʩʪʦʷʥʠʝ ʟʘʱʠʪ 

ʆʢʥʦ ʉʦʩʪʦʷʥʠʝ ʟʘʱʠʪ (ʩʤ. ʨʠʩʫʥʦʢ 3.41), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ ʚʝʣʠ-

ʯʠʥʳ Ÿ ʉʦʩʪʦʷʥʠʝ ʟʘʱʠʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʘʱʠʪ. ʆʢʥʦ ʉʦʩʪʦʷ-

ʥʠʝ ʟʘʱʠʪ ʩʦʩʪʦʠʪ ʠʟ ʪʘʙʣʠʮʳ ʠʟʤʝʨʝʥʠʡ ʮʝʧʝʡ, ʣʦʛʠʢʠ, ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʣʠʯʠʝ ʟʘʱʠʪ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ. ʈʘʙʦʪʘ ʩ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʦʡ 

ʦʧʠʩʘʥʘ ʚ 3.4.1.1. 

 

ʈʠʩʫʥʦʢ 3.41 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʪ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.15. 

ʊʘʙʣʠʮʘ 3.15 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʪ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʆʪʥ. ʟʥʘʯʝʥʠʝ ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʎʚʝʪ ʎʚʝʪ ʚʝʢʪʦʨʘ ʚʝʣʠʯʠʥʳ ʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ 



48 
ʕʂʈɸ.00019-01 34 02 

3.4.1.7 ɹʳʩʪʨʘʷ ʣʦʛʠʢʘ 

ʆʢʥʦ ɹʳʩʪʨʘʷ ʣʦʛʠʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.42), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ ʚʝʣʠ-

ʯʠʥʳ Ÿ ɹʳʩʪʨʘʷ ʣʦʛʠʢʘ, ʦʪʦʙʨʘʞʘʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʣʦʛʠʢʠ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʩʠʛʥʘʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʣʦʛʠʯʝʩʢʦʡ ç1è. 

 

ʈʠʩʫʥʦʢ 3.42 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʦʢʨʫʯʠʚʘʪʴ ʩʭʝʤʫ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʈʫʢʘ, 

ʠʟʤʝʥʷʪʴ ʝʸ ʤʘʩʰʪʘʙ ʠ ʚʳʧʦʣʥʷʪʴ ʧʦʠʩʢ ʧʦ ʩʭʝʤʝ ʣʦʛʠʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.42, ʧʦʟ. 1). 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  ʧʦʷʚʠʪʩʷ ʧʦʣʝ ʧʦʠʩʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.42, ʧʦʟ. 2). ʇʦʠʩʢ ʚʦʟʤʦʞʝʥ 

ʧʦ ʥʘʟʚʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʧʦ ʥʘʟʚʘʥʠʶ ʘʜʨʝʩʦʚ. ʈʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ ʚʳʜʝʣʷʝʪʩʷ ʩʠʥʠʤ ʮʚʝʪʦʤ (ʩʤ. 

ʨʠʩʫʥʦʢ 3.42, ʧʦʟ. 3). 

ʊʘʢʞʝ ʤʘʩʰʪʘʙ ʩʭʝʤʳ ʣʦʛʠʢʠ ʤʦʞʥʦ ʤʝʥʷʪʴ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ,  (ʩʤ. ʨʠʩʫʥʦʢ 3.42, 

ʧʦʟ. 4). 

3.4.1.8 ɻʠʙʢʘʷ ʣʦʛʠʢʘ  

ʆʢʥʦ ɻʠʙʢʘʷ ʣʦʛʠʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.43), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ ʚʝʣʠ-

ʯʠʥʳ Ÿ ɻʠʙʢʘʷ ʣʦʛʠʢʘ, ʦʪʦʙʨʘʞʘʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʩʪʦʷʥʠʝ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʛʠʙʢʦʡ ʣʦʛʠʢʠ (ʦʢʥʦ ʜʦʩʪʫʧʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʛʠʙʢʦʡ ʣʦʛʠʢʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ). ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘ-

ʯʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʩʠʛʥʘʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʣʦʛʠʯʝʩʢʦʡ ç1è. 

1 

2 

4 

3 
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ʈʠʩʫʥʦʢ 3.43 

3.4.1.9 ʄʝʜʣʝʥʥʘʷ ʣʦʛʠʢʘ 

ʆʢʥʦ ʄʝʜʣʝʥʥʘʷ ʣʦʛʠʢʘ, ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʢʫʱʠʝ ʚʝʣʠʯʠʥʳ Ÿ ʄʝʜʣʝʥ-

ʥʘʷ ʣʦʛʠʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.44), ʵʪʦ ʯʘʩʪʴ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʢʦʪʦʨʘʷ ʜʦʩʪʫʧʥʘ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʣʶʙʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

 

ʈʠʩʫʥʦʢ 3.44 
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3.4.2 ʀʥʩʪʨʫʤʝʥʪʳ 

3.4.2.1 ʇʨʦʩʤʦʪʨ ʟʘʧʠʩʝʡ ʨʝʛʠʩʪʨʘʪʦʨʘ ʩʦʙʳʪʠʡ 

ʆʢʥʦ ʈʝʛʠʩʪʨʘʪʦʨ ʩʦʙʳʪʠʡ (ʩʤ. ʨʠʩʫʥʦʢ 3.45), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʀʥʩʪʨʫ-

ʤʝʥʪʳ Ÿ ʈʝʛʠʩʪʨʘʪʦʨ ʩʦʙʳʪʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʟʘʧʠʩʝʡ ʨʝʛʠʩʪʨʘʪʦʨʘ ʩʦʙʳʪʠʡ. 

 

ʈʠʩʫʥʦʢ 3.45 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʈʝʛʠʩʪʨʘʪʦʨ ʩʦʙʳʪʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.16. 

ʊʘʙʣʠʮʘ 3.16 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʈʝʛʠʩʪʨʘʪʦʨ ʩʦʙʳʪʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ɺʠʜ 

ɺʠʜ ʦʪʦʙʨʘʞʝʥʠʷ ʦʢʥʘ: 
ï ʊʘʙʣʠʮʘ; 
ï ɼʠʘʛʨʘʤʤʘ; 
ï ʊʘʙʣʠʮʘ ʠ ʜʠʘʛʨʘʤʤʘ 

ʌʠʣʴʪʨʳ ʌʠʣʴʪʨʘʮʠʷ ʩʦʙʳʪʠʡ ʧʦ ʜʘʪʘʤ (ʚʳʜʘʪʴ ʩʦʙʳʪʠʷ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʜʘʪ) 

ɻʨʫʧʧʳ 

ʌʠʣʴʪʨʘʮʠʷ ʧʦ ʛʨʫʧʧʝ. ʆʪʦʙʨʘʞʘʝʪ ʪʦʣʴʢʦ ʪʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝ-
ʞʘʪ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʝ: 
ï ɺʩʝ; 
ï ʉʦʩʪʦʷʥʠʝ ʩʣʫʞʝʙʥʳʭ ʩʠʛʥʘʣʦʚ ʌʇ; 
ï ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ; 
ï ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ; 
ï ɺʚʦʜ/ʚʳʚʦʜ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ; 
ï ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ; 
ï ʉʦʩʪʦʷʥʠʝ ʩʣʫʞʝʙʥʳʭ ʩʠʛʥʘʣʦʚ ʂʇ; 
ï ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ; 
ï ɺʭʦʜʷʱʠʝ GOOSE-ʩʦʦʙʱʝʥʠʷ 

ʕʢʩʧʦʨʪ ʉʦʭʨʘʥʝʥʠʝ ʩʦʙʳʪʠʡ ʚ ʬʦʨʤʘʪʝ Excel ʠʣʠ Html 

ʌʠʣʴʪʨ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʌʠʣʴʪʨʘʮʠʷ ʩʦʙʳʪʠʡ ʧʦ ʠʤʝʥʠ 

ʉʣʝʜʫʶʱʠʝ 100 
ï ʉʣʝʜʫʶʱʠʝ 100; 
ï ʉʣʝʜʫʶʱʠʝ N. ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʛʨʫʞʘʝʤʳʭ ʩʦʙʳʪʠʡ 

ɿʘʛʨʫʟʠʪʴ ʚʩʝ ʩʦʙʳʪʠʷ ɿʘʛʨʫʟʢʘ ʚʩʝʭ ʩʦʙʳʪʠʡ 

# ʅʦʤʝʨ ʩʦʙʳʪʠʷ 

ɼʘʪʘ ʠ ʚʨʝʤʷ ɼʘʪʘ ʠ ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʦʙʳʪʠʷ 

ʉʦʩʪʦʷʥʠʝ ʉʦʩʪʦʷʥʠʝ ʩʦʙʳʪʠʷ 

ɻʨʫʧʧʘ ɻʨʫʧʧʘ ʩʦʙʳʪʠʷ 

 

3.4.2.2 ʆʩʮʠʣʣʦʛʨʘʤʤʳ 

ʆʢʥʦ ʆʩʮʠʣʣʦʛʨʘʤʤʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.46), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʀʥʩʪʨʫʤʝʥʪʳ 

Ÿ ʆʩʮʠʣʣʦʛʨʘʤʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʩʮʠʣʣʦʛʨʘʤʤʘʤʠ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.46 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʆʩʮʠʣʣʦʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.17. 

ʊʘʙʣʠʮʘ 3.17 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʆʩʮʠʣʣʦʛʨʘʤʤʳ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ʌʘʡʣ ʅʘʟʚʘʥʠʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʦʩʮʠʣʣʦʛʨʘʤʤʳ 

 ɿʘʱʠʪʘ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʦʪ ʧʝʨʝʟʘʧʠʩʠ 

ʈʘʟʤʝʨ  ʈʘʟʤʝʨ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʚ ʙʘʡʪʘʭ 

ɼʘʪʘ/ɺʨʝʤʷ ɼʘʪʘ ʠ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤʳ 

 

ʆʪʢʨʳʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʤʦʞʥʦ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʬʘʡʣ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʠ 

ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʘʥʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.47) ʠʣʠ ʜʚʫʢʨʘʪʥʳʤ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʥʘ ʬʘʡʣ ʥʝʦʙʭʦʜʠʤʦʡ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. ʆʩʮʠʣʣʦʛʨʘʤʤʘ ʦʪʢʨʳʚʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʦʩʤʦʪʨʘ 

ʧʦ ʫʤʦʣʯʘʥʠʶ. 

 

ʈʠʩʫʥʦʢ 3.47 

ʂʦʤʘʥʜʳ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʦʢʥʘ ʆʩʮʠʣʣʦʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.18. 
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ʊʘʙʣʠʮʘ 3.18 ï ʂʦʤʘʥʜʳ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ʆʪʢʨʳʪʴ ʆʪʢʨʳʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ 

ʆʪʢʨʳʪʴ ʢʘʢ COMTRADE ʆʪʢʨʳʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʚ ʬʦʨʤʘʪʝ COMTRADE 

ʉʦʭʨʘʥʠʪʴ 
ʉʦʭʨʘʥʠʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʚ ʬʦʨʤʘʪʝ .aNNNN (ʚʥʫʪʨʝʥʥʠʡ ʬʦʨʤʘʪ, ʢʦ-
ʪʦʨʳʡ ʢʦʥʚʝʨʪʠʨʫʝʪʩʷ ʚ ʬʦʨʤʘʪ COMTRADE) 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ COMTRADE ʉʦʭʨʘʥʠʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʚ ʬʦʨʤʘʪʝ COMTRADE 

ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʚ COMTRADE ʂʦʥʚʝʨʪʠʨʦʚʘʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʚ ʬʦʨʤʘʪʝ COMTRADE 

ʆʪʯʝʪ ʆʄʇ ʆʪʯʝʪ ʆʄʇ (ʜʦʩʪʫʧʝʥ ʧʨʠ ʥʘʣʠʯʠʠ ʬʫʥʢʮʠʠ ʆʄʇ ʚ ʪʝʨʤʠʥʘʣʝ) 

 

3.4.2.3 ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ 

ʆʢʥʦ ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.48), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʀʥ-

ʩʪʨʫʤʝʥʪʳ Ÿ ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ 

ʂɸ ʪʝʨʤʠʥʘʣʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʂɸ. ʆʢʥʦ ʂʦʤʤʫʪʘʮʠʦʥ-

ʥʳʝ ʘʧʧʘʨʘʪʳ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʩʦʜʝʨʞʠʪʩʷ ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʘʨʘʤʝʪʨʘʭ ʥʘʩʪʨʦʡʢʠ ʂɸ ʪʝʨʤʠʥʘʣʘ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʩʫʨʩʘʭ ʠ 

ʧʘʨʘʤʝʪʨʘʭ ʥʘʩʪʨʦʡʢʠ ʪʝʢʫʱʝʛʦ ʂɸ. 

 

ʈʠʩʫʥʦʢ 3.48 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.19. 

ʊʘʙʣʠʮʘ 3.19 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʂɸ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʂɸ 

ʊʠʧ ɺʳʢʣʶʯʘʪʝʣʴ ʠʣʠ ʨʘʟʲʝʜʠʥʠʪʝʣʴ/ʟʘʟʝʤʣʷʶʱʠʡ ʥʦʞ 

ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦʣʦʞʝʥʠʷ ʆʙʱʠʝ ʩʠʛʥʘʣʳ ʧʦʣʦʞʝʥʠʷ ʠʣʠ ʩʠʛʥʘʣʳ ʧʦʣʦʞʝʥʠʷ ʢʘʞʜʦʡ ʬʘʟ r

ʉʦʙʳʪʠʷ ʂʦʤʤʫʪʘʮʠʦʥʥʳʡ 
ʘʧʧʘʨʘʪ 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʦʩʪʦʷʥʠʷ ʂɸ 

ʈʝʩʫʨʩ ʂʦʤʤʫʪʘʮʠʦʥʥʳʡ ʘʧ-
ʧʘʨʘʪ ʠʪʦʛʦʚʳʡ 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʨʝʩʫʨʩʘʭ ʂɸ 

ʇʦʣʦʞʝʥʠʝ  ʀʤʝʝʪʩʷ ʯʝʪʳʨʝ ʧʦʣʦʞʝʥʠʷ ʂɸ: ɺʢʣʶʯʝʥ (10), ʆʪʢʣʶʯʝʥ (01), ʅʝ ʦʧʨʝʜʝʣʝʥʦ 
(00), ʅʝʠʩʧʨʘʚʥʦʩʪʴ (11) 

ʈʘʟʨʝʰʝʥʠʝ ʚʢʣʶʯʝʥʠʷ ʉʠʛʥʘʣʳ ʨʘʟʨʝʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʂɸ (ʥʘʧʨʠʤʝʨ, ʦʪ ʣʦʛʠʢʠ ʦʧʝʨʘʪʠʚʥʦʡ ʙʣʦ-
ʢʠʨʦʚʢʠ). ɿʥʘʯʝʥʠʝ 0 ï ʥʝʘʢʪʠʚʥʳʡ ʩʠʛʥʘʣ, 1 ï ʘʢʪʠʚʥʳʡ ʈʘʟʨʝʰʝʥʠʝ ʦʪʢʣʶʯʝʥʠʷ 

ʄʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʉʠʛʥʘʣ ʤʝʩʪʥʦʛʦ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ ʂɸ (ʥʘʧʨʠʤʝʨ, ʦʪ ʢʣʶʯʘ ʚ ʧʨʠʚʦʜʝ ʂɸ) 
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3.4.2.4 ʌʘʡʣ-ʤʝʥʝʜʞʝʨ 

ʆʢʥʦ ʌʘʡʣ-ʤʝʥʝʜʞʝʨ (ʩʤ. ʨʠʩʫʥʦʢ 3.49), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʀʥʩʪʨʫʤʝʥʪʳ Ÿ 

ʌʘʡʣ-ʤʝʥʝʜʞʝʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ ʪʝʨʤʠʥʘʣʘ. ʆʢʥʦ ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʧʘʥʝʣʝʡ. 

 

ʈʠʩʫʥʦʢ 3.49 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʌʘʡʣ-ʤʝʥʝʜʞʝʨ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.20. 

ʊʘʙʣʠʮʘ 3.20 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʌʘʡʣ-ʤʝʥʝʜʞʝʨ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ʀʤʷ ʬʘʡʣʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ (ʬʘʡʣʘ, ʢʘʪʘʣʦʛʘ) 

ʊʠʧ ʈʘʩʰʠʨʝʥʠʝ ʬʘʡʣʘ 

ʈʘʟʤʝʨ  ʈʘʟʤʝʨ ʬʘʡʣʘ ʚ ʙʘʡʪʘʭ 

ɼʘʪʘ ɼʘʪʘ ʠ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ʬʘʡʣʘ 

ʇʨʠʤʝʯʘʥʠʝ ï ɼʣʷ ʪʝʨʤʠʥʘʣʦʚ ʕʂʈɸ 20ʍ ï ʕʂʈɸ 24ʍ ʦʢʥʦ ʌʘʡʣ-ʤʝʥʝʜʞʝʨ ʜʦʩʪʫʧʥʦ ʧʦʩʣʝ ʚʚʝʜʝ-

ʥʠʷ ʢʣʶʯʘ ʘʢʪʠʚʘʮʠʠ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ (ʩʤ. 3.3.3.9). 

 

3.4.2.5 ʈʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʪʝʨʤʠʥʘʣʘ 

ʆʢʥʦ ɼʦʢʫʤʝʥʪʳ ʪʝʨʤʠʥʘʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.50), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʀʥʩʪʨʫ-

ʤʝʥʪʳ Ÿ ɼʦʢʫʤʝʥʪʳ ʪʝʨʤʠʥʘʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.50 
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ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɼʦʢʫʤʝʥʪʳ ʪʝʨʤʠʥʘʣʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.21. 

ʊʘʙʣʠʮʘ 3.21 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɼʦʢʫʤʝʥʪʳ ʪʝʨʤʠʥʘʣʘ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ʀʤʷ ʬʘʡʣʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ (ʬʘʡʣʘ, ʢʘʪʘʣʦʛʘ) 

ʊʠʧ ʈʘʩʰʠʨʝʥʠʝ ʬʘʡʣʘ 

ʈʘʟʤʝʨ  ʈʘʟʤʝʨ ʬʘʡʣʘ ʚ ʢʠʣʦʙʘʡʪʘʭ 

ɼʘʪʘ ɼʘʪʘ ʠ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ʬʘʡʣʘ 

 

ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ, ʩʦʭʨʘʥʠʪʴ, ʟʘʛʨʫʟʠʪʴ ʠ ʫʜʘʣʷʪʴ ʬʘʡʣʳ. ɺʳʟʚʘʪʴ ʢʦʥ-

ʪʝʢʩʪʥʦʝ ʤʝʥʶ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʥʘʞʘʪʠʷ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʥʝʦʙʭʦʜʠʤʦʤʫ ʬʘʡʣʫ. ʆʪʢʨʳʪʴ 

ʥʝʦʙʭʦʜʠʤʳʡ ʬʘʡʣ ʤʦʞʥʦ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʬʘʡʣʫ. 

ʇʨʠ ʫʜʘʣʝʥʠʠ ʬʘʡʣʦʚ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʘʧʨʦʩ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘ ʫʜʘʣʝʥʠʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.51), 

ʧʨʠ ʫʪʚʝʨʜʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʥʘ ʢʦʪʦʨʳʡ ʦʪʤʝʯʝʥʥʳʝ ʬʘʡʣʳ ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʠʟ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ. 

 

ʈʠʩʫʥʦʢ 3.51 

3.4.2.6 ʃʦʛʠ ʪʝʨʤʠʥʘʣʘ 

ʆʢʥʦ ʃʦʛʠ ʪʝʨʤʠʥʘʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.52), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʀʥʩʪʨʫʤʝʥʪʳ Ÿ 

ʃʦʛʠ ʪʝʨʤʠʥʘʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʟʘʧʠʩʝʡ ʦ ʩʦʙʳʪʠʷʭ.  

 

ʈʠʩʫʥʦʢ 3.52 

ʇʨʠʤʝʯʘʥʠʝ ï ɼʣʷ ʪʝʨʤʠʥʘʣʦʚ ʕʂʈɸ 20ʍ ï ʕʂʈɸ 24ʍ ʦʢʥʦ ʃʦʛʠ ʪʝʨʤʠʥʘʣʘ ʜʦʩʪʫʧʥʦ ʧʦʩʣʝ ʚʚʝ-

ʜʝʥʠʷ ʢʣʶʯʘ ʘʢʪʠʚʘʮʠʠ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ (ʩʤ. 3.3.3.9). 
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3.4.3 ʉʝʨʚʠʩʥʦʝ ʤʝʥʶ 

3.4.3.1 ʂʘʣʠʙʨʦʚʢʘ ɸʎʇ 

ʄʝʪʦʜʠʢʘ ʥʘʩʪʨʦʡʢʠ ʢʘʥʘʣʦʚ ɸʎʇ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɹ. 

ɼʣʷ ʦʪʢʨʳʪʠʷ ʦʢʦʥ ʂʦʵʬʬʠʮʠʝʥʪʳ ʠ ʉʤʝʱʝʥʠʷ ʥʫʣʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʅʘʯʘʪʴ ʨʘʙʦʪʫ. 

3.4.3.1.1 ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʆʢʥʦ ʂʦʵʬʬʠʮʠʝʥʪʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.53), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʉʝʨʚʠʩʥʦʝ ʤʝʥʶ Ÿ 

ʂʘʣʠʙʨʦʚʢʘ ɸʎʇ Ÿ ʂʦʵʬʬʠʮʠʝʥʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸʎʇ. 

 

ʈʠʩʫʥʦʢ 3.53 

ɼʦʩʪʫʧʥʳʝ ʢʦʤʘʥʜʳ ʠʟ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.22. 

ʊʘʙʣʠʮʘ 3.22 ï ɼʦʩʪʫʧʥʳʝ ʢʦʤʘʥʜʳ ʠʟ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺʠʜ ʅʘʠʤʝʥʦʚʘʥʠʝ 

 

ɺʢʣʶʯʠʪʴ ʨʝʞʠʤ ʢʘʣʠʙʨʦʚʢʠ 

 
ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸʎʇ ʚ ʙʣʦʢ 

 
ɺʝʨʥʫʪʴ ʧʨʝʜʳʜʫʱʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸʎʇ 

 
ʕʢʩʧʦʨʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸʎʇ ʚ ʬʘʡʣ 

 
ʀʤʧʦʨʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸʎʇ ʠʟ ʬʘʡʣʘ 

 
ʋʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸʎʇ 

 
ʆʪʤʝʪʠʪʴ ʚʩʝ ʢʘʥʘʣʳ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ ʚ ʪʝʢʫʱʝʤ ʜʠʘʧʘʟʦʥʝ 
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3.4.3.1.2 ʉʤʝʱʝʥʠʷ ʥʫʣʷ 

ʆʢʥʦ ʉʤʝʱʝʥʠʷ ʥʫʣʷ (ʩʤ. ʨʠʩʫʥʦʢ 3.54), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʉʝʨʚʠʩʥʦʝ ʤʝʥʶ 

Ÿ ʂʘʣʠʙʨʦʚʢʘ ɸʎʇ Ÿ ʉʤʝʱʝʥʠʷ ʥʫʣʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʤʝʱʝʥʠʷ ʥʫʣʷ. 

 

ʈʠʩʫʥʦʢ 3.54 

ɼʦʩʪʫʧʥʳʝ ʢʦʤʘʥʜʳ ʠʟ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.23. 

ʊʘʙʣʠʮʘ 3.23 ï ɼʦʩʪʫʧʥʳʝ ʢʦʤʘʥʜʳ ʠʟ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺʠʜ ʅʘʠʤʝʥʦʚʘʥʠʝ 

 
ɺʳʯʠʩʣʠʪʴ ʩʤʝʱʝʥʠʷ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ ʚʩʝʭ ʜʠʘʧʘʟʦʥʦʚ 

 
ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʙʣʦʢ 

 
ɺʝʨʥʫʪʴ ʧʨʝʜʳʜʫʱʠʝ ʟʥʘʯʝʥʠʷ 

 
ʕʢʩʧʦʨʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʬʘʡʣ 

 
ʀʤʧʦʨʪʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʠʟ ʬʘʡʣʘ 

 
ʉʙʨʦʩʠʪʴ ʟʥʘʯʝʥʠʷ  

 
ʆʪʤʝʪʠʪʴ ʚʩʝ ʢʘʥʘʣʳ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ ʚ ʪʝʢʫʱʝʤ ʜʠʘʧʘʟʦʥʝ 

 
3.4.3.2 ʂʘʨʪʘ ʧʘʤʷʪʠ 

ʆʢʥʦ ʂʘʨʪʘ ʧʘʤʷʪʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.55), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʉʝʨʚʠʩʥʦʝ ʤʝʥʶ 

Ÿ ʂʘʨʪʘ ʧʘʤʷʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʧʘʤʷʪʠ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.55 
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ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʂʘʨʪʳ ʧʘʤʷʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.24. 

ʊʘʙʣʠʮʘ 3.24 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʂʘʨʪʳ ʧʘʤʷʪʠ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ɸʜʨʝʩ HEX ɸʜʨʝʩ ʥʘʯʘʣʘ ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʧʘʤʷʪʠ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʠ ʜʝʩʷʪʠʯ-
ʥʦʡ ʬʦʨʤʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ɸʜʨʝʩ DEC 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʚ ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʭ ʩʣʦʚ 

ʈʝʞʠʤ ʈʝʞʠʤʳ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʧʘʤʷʪʠ: 
ï Word16 (ʚ ʚʠʜʝ ʩʣʦʚ, ʟʘʥʠʤʘʶʱʠʭ ʚ ʧʘʤʷʪʠ 16 ʙʠʪ); 
ï Word32 (ʚ ʚʠʜʝ ʩʣʦʚ, ʟʘʥʠʤʘʶʱʠʭ ʚ ʧʘʤʷʪʠ 32 ʙʠʪʘ); 
ï Float (ʚ ʚʠʜʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ); 
ï InvFloat (ʚ ʚʠʜʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ ʚ ʠʥʚʝʨʩʥʦʡ ʬʦʨʤʝ: ʤʣʘʜʰʠʡ ʠ ʩʪʘʨʰʠʡ 
ʙʘʡʪʳ ʚ ʩʣʦʚʝ ʧʝʨʝʩʪʘʚʣʷʶʪʩʷ) 

ʋʩʪʘʥʦʚʠʪʴ ɺʚʦʜ ʥʦʚʦʛʦ ʫʯʘʩʪʢʘ ʚ ʢʘʨʪʝ ʧʘʤʷʪʠ 

ɼʦʙʘʚʠʪʴ ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʫʯʘʩʪʢʘ ʧʘʤʷʪʠ 

ʇʨʠʤʝʯʘʥʠʝ ï ɼʣʷ ʪʝʨʤʠʥʘʣʦʚ ʕʂʈɸ 20ʍ ï ʕʂʈɸ 24ʍ ʦʢʥʦ ʂʘʨʪʘ ʧʘʤʷʪʠ ʜʦʩʪʫʧʥʦ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʢʣʶʯʘ ʘʢʪʠʚʘʮʠʠ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ (ʩʤ. 3.3.3.9). 

 

3.4.3.3 ɼʠʘʛʥʦʩʪʠʢʘ ʩʚʷʟʠ 

ʆʢʥʦ ɼʠʘʛʥʦʩʪʠʢʘ ʩʚʷʟʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.56), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʉʝʨʚʠʩʥʦʝ 

ʤʝʥʶ Ÿ ɼʠʘʛʥʦʩʪʠʢʘ ʩʚʷʟʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʩʪʘʪʠʩʪʠʢʠ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʦʚ ʩʚʷʟʠ 

ʪʝʨʤʠʥʘʣʘ. ʆʢʥʦ ʩʦʜʝʨʞʠʪ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʚʳʙʦʨʘ ʧʨʦʪʦʢʦʣʘ ʠ ʪʘʙʣʠʮʫ ʩʯʝʪʯʠʢʦʚ. ʇʨʠ ʚʳ-

ʙʦʨʝ ʧʨʦʪʦʢʦʣʘ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʯʠʥʘʝʪ ʦʧʨʦʩ ʠ ʚʳʚʦʜ ʥʘ ʵʢʨʘʥ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʝʨʠʦ-

ʜʠʯʥʦʩʪʴʶ 1 ʩ. 

 

ʈʠʩʫʥʦʢ 3.56 
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3.4.3.4 ɼʠʘʛʥʦʩʪʠʢʘ ʌʇ 

ʆʢʥʦ ɼʠʘʛʥʦʩʪʠʢʘ ʌʇ (ʩʤ. ʨʠʩʫʥʦʢ 3.57), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʉʝʨʚʠʩʥʦʝ 

ʤʝʥʶ Ÿ ɼʠʘʛʥʦʩʪʠʢʘ ʌʇ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩ-

ʩʦʨʘ. 

 

ʈʠʩʫʥʦʢ 3.57 

3.4.3.5 ɸʧʧʘʨʘʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʣʦʢʦʚ 

ʆʢʥʦ ɸʧʧʘʨʘʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 3.58), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʉʝʨ-

ʚʠʩʥʦʝ ʤʝʥʶ Ÿ ɸʧʧʘʨʘʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʣʫʞʝʙʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʙʣʦʢʦʚ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.58 
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ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ɸʧʧʘʨʘʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.25. 

ʊʘʙʣʠʮʘ 3.25 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ɸʧʧʘʨʘʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʅʘʟʚʘʥʠʝ ʀʤʷ ʙʣʦʢʘ 

ʊʠʧ ʙʣʦʢʘ ʊʠʧ ʙʣʦʢʘ 

ʐʪʨʠʭ-ʢʦʜ ʐʪʨʠʭʦʚʦʡ ʢʦʜ ʙʣʦʢʘ 

ʂʦʜ ʂʦʜ ʙʣʦʢʘ 

ɻʨʫʧʧʘ/ʥʦʤʝʨ ʙʣʦʢʘ ʅʦʤʝʨ ʙʣʦʢʘ 

ʄʦʜʠʬʠʢʘʮʠʷ/ʥʦʤʝʨ ʂɺ ʙʣʦʢʘ ʅʦʤʝʨ ʢʦʤʧʣʝʢʪʦʚʦʯʥʦʡ ʚʝʜʦʤʦʩʪʠ ʙʣʦʢʘ 

ɺʝʨʩʠʷ ʧʣʘʪʳ ɺʝʨʩʠʷ ʧʣʘʪʳ 

ɺʝʨʩʠʷ ʟʘʛʨʫʟʯʠʢʘ ʙʣʦʢʘ, hex ɺʝʨʩʠʷ ʟʘʛʨʫʟʯʠʢʘ ʙʣʦʢʘ 

ɺʝʨʩʠʷ ɸʂ ʙʣʦʢʘ ɺʝʨʩʠʷ ʘʧʧʘʨʘʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʣʦʢʘ 

 

3.4.3.6 ɼʠʘʛʥʦʩʪʠʢʘ ʙʣʦʢʦʚ 

ɺ ʦʢʥʝ ɼʠʘʛʥʦʩʪʠʢʘ ʙʣʦʢʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.59), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʉʝʨʚʠʩʥʦʝ 

ʤʝʥʶ Ÿ ɼʠʘʛʥʦʩʪʠʢʘ ʙʣʦʢʦʚ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʠʩʧʨʘʚʥʦʩʪʠ ʙʣʦʢʦʚ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.59 

ʆʧʠʩʘʥʠʝ ʢʦʣʦʥʦʢ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.26. 

ʊʘʙʣʠʮʘ 3.26 ï ʆʧʠʩʘʥʠʝ ʢʦʣʦʥʦʢ ʦʢʥʘ ɼʠʘʛʥʦʩʪʠʢʘ ʙʣʦʢʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʀʤʷ ʙʣʦʢʘ 

ʊʠʧ ʙʣʦʢʘ ʊʠʧ ʙʣʦʢʘ 

ʉʦʩʪʦʷʥʠʝ ʉʦʩʪʦʷʥʠʝ ʙʣʦʢʘ 

 
  



60 
ʕʂʈɸ.00019-01 34 02 

3.4.4 ʊʝʩʪʳ 

3.4.4.1 ʊʝʩʪʠʨʦʚʘʥʠʝ ʣʦʛʠʢʠ 

ʆʢʥʦ ʊʝʩʪʠʨʦʚʘʥʠʝ ʣʦʛʠʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.60), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʩʪʳ Ÿ  

ʊʝʩʪʠʨʦʚʘʥʠʝ ʣʦʛʠʢʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʣʦʛʠʢʠ ï ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ. ʊʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ ʥʘ ʪʝʩʪʦʚʦʝ ʨʝʣʝ ʣʶʙʫʶ ʪʦʯʢʫ ʣʦʛʠʢʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɺʢʣʶʯʠʪʴ. ʇʨʠ 

ʵʪʦʤ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ çʈʝʞʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʝʥè. 

 

ʈʠʩʫʥʦʢ 3.60 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʝʩʪʠʨʦʚʘʥʠʝ ʣʦʛʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.27. 

ʊʘʙʣʠʮʘ 3.27 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʝʩʪʠʨʦʚʘʥʠʝ ʣʦʛʠʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ɹʣʦʢʠʨʦʚʢʘ ʦʩʮʠʣʣʦʛʨʘʬʘ ʆʪʢʣʶʯʝʥʠʝ ʟʘʧʠʩʠ ʦʩʮʠʣʣʦʛʨʘʤʤ ʚʦ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ 
ʋʢʘʟʳʚʘʝʪʩʷ ʠʟ ʩʧʠʩʢʘ ʪʦʯʢʘ ʣʦʛʠʢʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʝʨʝʩʳʣʘʪʴʩʷ ʥʘ ʚʭʦʜ 
ʵʣʝʤʝʥʪʘ ʩ ʚʳʜʝʨʞʢʦʡ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʩʧʠʩʢʝ çɺʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʠ ʤʦʥʦʩʪʘ-
ʙʠʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳè 

ʂʦʥʪʨʦʣʴʥʳʡ ʚʳʭʦʜ 

ʋʢʘʟʘʥ çɺʳʭʦʜ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚè, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʳʜʘʥ ʥʘ ʪʝʩʪʦʚʦʝ 
ʨʝʣʝ. ʃʠʙʦ ʫʢʘʟʘʥ ʵʣʝʤʝʥʪ ʩ ʚʳʜʝʨʞʢʦʡ ʠʟ ʩʧʠʩʢʘ çɺʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʠ ʤʦ-
ʥʦʩʪʘʙʠʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳè, ʩ ʚʳʭʦʜʘ ʢʦʪʦʨʦʛʦ ʩʠʛʥʘʣ ʙʫʜʝʪ ʧʝʨʝʩʳʣʘʪʴʩʷ ʥʘ 
ʪʝʩʪʦʚʦʝ ʨʝʣʝ 

ʉʦʩʪʦʷʥʠʝ ʋʢʘʟʘʥʳ ʢʣʝʤʤʳ ʪʝʩʪʦʚʦʛʦ ʨʝʣʝ 
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3.4.4.2 ʕʤʫʣʷʮʠʷ ʚʭʦʜʦʚ ʤʘʪʨʠʮʳ 

ʆʢʥʦ ʕʤʫʣʷʮʠʷ ʚʭʦʜʦʚ ʤʘʪʨʠʮʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.61), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝ-

ʩʪ rŸ ʕʤʫʣʷʮʠʷ ʚʭʦʜʦʚ ʤʘʪʨʠʮʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʤʫʣʷʮʠʠ ʨʘʙʦʪʳ ʤʘʪʨʠʮʳ. 

 

 ʈʠʩʫʥʦʢ 3.61 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʕʤʫʣʷʮʠʷ ʚʭʦʜʦʚ ʤʘʪʨʠʮʳ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.28. 

ʊʘʙʣʠʮʘ 3.28 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʕʤʫʣʷʮʠʷ ʚʭʦʜʦʚ ʤʘʪʨʠʮʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʈʝʞʠʤ ʵʤʫʣʷʮʠʠ ʦʪʢʣʶʯʝʥ ɺʢʣʶʯʠʪʴ / ʈʝ-
ʞʠʤ ʵʤʫʣʷʮʠʠ ʚʢʣʶʯʝʥ ʆʪʢʣʶʯʠʪʴ 

ɺʢʣʶʯʝʥʠʝ / ʦʪʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʵʤʫʣʷʮʠʠ 

ʉʙʨʦʩʠʪʴ ʚʩʸ ʉʙʨʦʩ ʚʩʝʭ ʬʣʘʞʢʦʚ ʚ ʩʪʦʣʙʮʝ ɿʥʘʯʝʥʠʝ 

ʋʩʪ. ʚʩʸ ʚ 1 ʋʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ ʚʦ ʚʩʝʭ ʷʯʝʡʢʘʭ ʩʪʦʣʙʮʘ ɿʥʘʯʝʥʠʝ  

ɸʚʪʦ ʨʝʞʠʤ ʇʫʩʢ / ʉʪʦʧ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʵʤʫʣʷʮʠʠ 

 

ʆʢʥʦ ʕʤʫʣʷʮʠʷ ʚʭʦʜʦʚ ʤʘʪʨʠʮʳ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʠʛʥʘʣʳ ʥʘ ʚʭʦʜʝ ʤʘʪʨʠʮʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʧʦʩʪʘʚʠʪʴ ʬʣʘʞʦʢ ï ʫʩʪʘʥʦʚʠʪʴ ʩʠʛʥʘʣ; 

2) ʩʥʷʪʴ ʬʣʘʞʦʢ ï ʩʥʷʪʴ ʩʠʛʥʘʣ.  

ʕʤʫʣʠʨʫʝʤʳʝ ʩʠʛʥʘʣʳ ʚ ʪʝʨʤʠʥʘʣʝ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʚ ʧʨʦ-

ʛʨʘʤʤʝ. 
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3.4.4.3 ʕʤʫʣʷʮʠʷ ʣʦʛʠʢʠ 

ʆʢʥʦ ʕʤʫʣʷʮʠʷ ʣʦʛʠʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.62), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʩʪʳ Ÿ ʕʤʫ-

ʣʷʮʠʷ ʣʦʛʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʤʫʣʷʮʠʠ ʣʦʛʠʢʠ. 

 

ʈʠʩʫʥʦʢ 3.62 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʵʤʫʣʷʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɺʢʣʶʯʠʪʴ. ʇʨʠ ʵʪʦʤ 

ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ çʈʝʞʠʤ ʵʤʫʣʷʮʠʠ ʚʢʣʶʯʝʥè. ʋʧʨʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

1) ʧʦʩʪʘʚʠʪʴ ʬʣʘʞʦʢ ï ʫʩʪʘʥʦʚʠʪʴ ʩʠʛʥʘʣ; 

2) ʩʥʷʪʴ ʬʣʘʞʦʢ ï ʩʥʷʪʴ ʩʠʛʥʘʣ.  

ʕʤʫʣʠʨʫʝʤʳʝ ʩʠʛʥʘʣʳ ʚ ʪʝʨʤʠʥʘʣʝ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʚ ʧʨʦ-

ʛʨʘʤʤʝ. 

 

3.4.4.4 ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʆʢʥʦ ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ (ʩʤ. ʨʠʩʫʥʦʢ 3.63), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʊʝʩʪʳ Ÿ ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʥʘʙʦʨʳ ʜʘʥʥʳʭ. 

 

ʈʠʩʫʥʦʢ 3.63 



63 
ʕʂʈɸ.00019-01 34 02 

 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.29. 

ʊʘʙʣʠʮʘ 3.29 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʈʝʞʠʤ ʵʤʫʣʷʮʠʠ ʦʪʢʣʶʯʝʥ ɺʢʣʶʯʠʪʴ / ʈʝ-
ʞʠʤ ʵʤʫʣʷʮʠʠ ʚʢʣʶʯʝʥ ʆʪʢʣʶʯʠʪʴ 

ɺʢʣʶʯʝʥʠʝ / ʦʪʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʵʤʫʣʷʮʠʠ 

ʊʝʩʪ ʤʘʪʨʠʮʳ / ʊʝʩʪ ʣʦʛʠʢʠ ɺʳʙʦʨ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʘʪʨʠʮʳ / ʣʦʛʠʢʠ 

ʉʙʨʦʩʠʪʴ ʚʩʸ ʉʙʨʦʩ ʚʩʝʭ ʬʣʘʞʢʦʚ ʚ ʩʪʦʣʙʮʝ ɿʥʘʯʝʥʠʝ 

ʋʩʪ. ʚʩʸ ʚ 1 ʋʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ ʚʦ ʚʩʝʭ ʷʯʝʡʢʘʭ ʩʪʦʣʙʮʘ ɿʥʘʯʝʥʠʝ  

ɸʚʪʦ ʨʝʞʠʤ ʇʫʩʢ / ʉʪʦʧ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʵʤʫʣʷʮʠʠ 

 

3.4.4.5 ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʚʝʪʦʜʠʦʜʦʚ 

ʆʢʥʦ ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʚʝʪʦʜʠʦʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.64), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝ-

ʩʪ rŸ ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʚʝʪʦʜʠʦʜʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʩʚʝʪʦʜʠʦʜʳ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʚ ʨʝ-

ʞʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɺʢʣʶʯʠʪʴ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ çʈʝʞʠʤ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʝʥè. ʋʧʨʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʨʝʭ ʨʝʞʠʤʘʭ (ʩʪʦʣʙʝʮ, ʷʯʝʡʢʘ, ʚʩʝ). 

ʊʝʩʪʠʨʫʝʤʳʝ ʩʠʛʥʘʣʳ ʚ ʪʝʨʤʠʥʘʣʝ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʚ ʧʨʦ-

ʛʨʘʤʤʝ. 

 

ʈʠʩʫʥʦʢ 3.64 

 
3.4.4.6 ʊʝʩʪʠʨʦʚʘʥʠʝ ʨʝʣʝ 

ʆʢʥʦ ʊʝʩʪʠʨʦʚʘʥʠʝ ʨʝʣʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.65), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʩʪʳ Ÿ ʊʝ-

ʩʪʠʨʦʚʘʥʠʝ ʨʝʣʝ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʙʣʦʢ ʚʳʭʦʜʦʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɺʢʣʶʯʠʪʴ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ çʈʝʞʠʤ ʪʝʩʪʠʨʦʚʘ-

ʥʠʷ ʚʢʣʶʯʝʥè. 
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ʈʠʩʫʥʦʢ 3.65 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʝʩʪʠʨʦʚʘʥʠʝ ʨʝʣʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.30. 

ʊʘʙʣʠʮʘ 3.30 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʝʩʪʠʨʦʚʘʥʠʝ ʨʝʣʝ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʈʝʞʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʪʢʣʶʯʝʥ ɺʢʣʶʯʠʪʴ /  
ʈʝʞʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʝʥ ʆʪʢʣʶʯʠʪʴ 

ɺʢʣʶʯʝʥʠʝ / ʦʪʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʉʙʨʦʩʠʪʴ ʚʩʸ ʉʙʨʦʩ ʚʩʝʭ ʬʣʘʞʢʦʚ ʚ ʩʪʦʣʙʮʝ ɿʥʘʯʝʥʠʝ 

ʋʩʪ. ʚʩʸ ʚ 1 ʋʩʪʘʥʦʚʢʘ ʬʣʘʞʢʘ ʚʦ ʚʩʝʭ ʷʯʝʡʢʘʭ ʩʪʦʣʙʮʘ ɿʥʘʯʝʥʠʝ  

 

3.4.4.7 ʊʝʩʪʠʨʦʚʘʥʠʝ GOOSE 

ʆʢʥʦ ʊʝʩʪʠʨʦʚʘʥʠʝ GOOSE (ʩʤ. ʨʠʩʫʥʦʢ 3.66), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʩʪʳ Ÿ 

ʊʝʩʪʠʨʦʚʘʥʠʝ GOOSE, ʧʦʟʚʦʣʷʝʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ GOOSE. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɺʢʣʶʯʠʪʴ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ çʈʝʞʠʤ ʪʝʩʪʠʨʦʚʘ-

ʥʠʷ ʚʢʣʶʯʝʥè. 

 

ʈʠʩʫʥʦʢ 3.66 

3.4.4.8 ʊʝʩʪʠʨʦʚʘʥʠʝ SV 

ʆʢʥʦ ʊʝʩʪʠʨʦʚʘʥʠʝ SV (ʩʤ. ʨʠʩʫʥʦʢ 3.67), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʊʝʩʪʳ Ÿ ʊʝʩʪʠ-

ʨʦʚʘʥʠʝ SV, ʧʦʟʚʦʣʷʝʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ SV. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɺʢʣʶʯʠʪʴ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ çʈʝʞʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʝʥè. 

 

ʈʠʩʫʥʦʢ 3.67 
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3.4.5 ʋʩʪʘʚʢʠ 

3.4.5.1 ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ 

3.4.5.1.1 ʆʢʥʦ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.68), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ 

Ÿ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ Ÿ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʦʤʠʥʘʣʦʚ ʮʝʧʝʡ. 

 

ʈʠʩʫʥʦʢ 3.68 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.31. 

ʊʘʙʣʠʮʘ 3.31 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʮʝʧʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʮʝʧʠ 

ɹʘʟ. ʟʥʘʯ. ɹʘʟʠʩʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ 

ʂʦʵʬʬ. ʪʨʘʥʩʬ. ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ 

ɻʘʨʤʦʥʠʢʘ ɺʳʙʦʨ ʛʘʨʤʦʥʠʢʠ ʩʠʛʥʘʣʘ (ʚʳʙʦʨ ʛʘʨʤʦʥʠʢʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʞʘʪʴ) 

ɼʘʪʯʠʢ ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʘʪʯʠʢʘ 

ɺʳʭʦʜ ʜʘʪʯʠʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʳʭʦʜʘ ʜʘʪʯʠʢʘ ʚʳʙʨʘʥʥʦʛʦ ʙʣʦʢʘ ʜʘʪʯʠʢʦʚ 

ɼʠʘʧʘʟʦʥ ɺʳʙʦʨ ʜʠʘʧʘʟʦʥʘ ʚʳʭʦʜʘ ʜʘʪʯʠʢʘ 

ʆʪʦʙʨʘʞʝʥʠʝ ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʞʦʢ ʨʘʟʨʝʰʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʠʟʤʝʨʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ 

ʈʘʟʚʝʨʥʫʪʴ ʪʦʢ ʥʘ 180ę ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʞʦʢ ʨʘʟʨʝʰʘʝʪ ʨʘʟʚʝʨʥʫʪʴ ʪʦʢ ʥʘ 180ę 

 

 

3.4.5.1.2 ʆʢʥʦ ʂʦʨʨʝʢʪʦʨ ʚʝʢʪʦʨʥʦʡ ʛʨʫʧʧʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.69), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨ-

ʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ Ÿ ʂʦʨʨʝʢʪʦʨ ʚʝʢʪʦʨʥʦʡ ʛʨʫʧʧʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʥʘʩʪʨʦʝʢ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

 ʂʦʨʨʝʢʪʦʨ ʚʝʢʪʦʨʥʦʡ ʛʨʫʧʧʳ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʇʆ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʦʡ ʟʘʱʠʪʳ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʛʠʙʢʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʝʥ-

ʩʘʮʠʠ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ʆʢʥʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʘʥʝʣʝʡ: ʩʧʠʩʦʢ ʢʦʨʨʝʢʪʦʨʦʚ ʠ ʥʘʩʪʨʦʡʢʠ ʚʳʙʨʘʥʥʦʛʦ ʢʦʨʨʝʢʪʦʨʘ. 
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ʈʠʩʫʥʦʢ 3.69 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʂʦʨʨʝʢʪʦʨ ʚʝʢʪʦʨʥʦʡ ʛʨʫʧʧʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.31. 

ʊʘʙʣʠʮʘ 3.32 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʂʦʨʨʝʢʪʦʨ ʚʝʢʪʦʨʥʦʡ ʛʨʫʧʧʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʉʪʦʨʦʥʳ ʏʠʩʣʦ ʩʪʦʨʦʥ ʠʟʤʝʨʝʥʠʷ 

Sʥʦʤ ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ ʄɺÖɸ 

ʅʘʩʪʨʦʡʢʘ ʩʪʦʨʦʥʳ ʇʦʣʝ ʚʳʙʦʨʘ ʩʪʦʨʦʥʳ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʩʠʛʥʘʣʦʚ ʪʦʢʘ 

ʅʘʟʚʘʥʠʝ ʚʳʭʦʜʥʦʛʦ 
ʩʠʛʥʘʣʘ 

ʅʘʟʚʘʥʠʝ ʪʨʝʭʬʘʟʥʦʡ ʛʨʫʧʧʳ ʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ, 
ʬʦʨʤʠʨʫʝʤʦʡ ʢʦʨʨʝʢʪʦʨʦʤ ʜʣʷ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʩʪʦʨʦʥʳ 

ɺʭʦʜʥʳʝ ʪʦʢʠ ʬʘʟ 

ʅʘʟʚʘʥʠʝ ʪʨʝʭʬʘʟʥʦʡ ʛʨʫʧʧʳ ʬʘʟʥʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ, 
ʧʦʜʢʣʶʯʘʝʤʦʡ ʥʘ ʚʭʦʜ ʢʦʨʨʝʢʪʦʨʘ ʜʣʷ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʩʪʦʨʦʥʳ. ɺʦʟʤʦʞʥʳʝ 
ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʧʠʩʢʫ ʥʘʟʚʘʥʠʡ ʪʨʝʭʬʘʟʥʳʭ ʛʨʫʧʧ ʩʠʛʥʘʣʦʚ ʠʟ ʧʦʣʷ 
çɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳè ʢʦʥʬʠʛʫʨʘʮʠʠ 

ɺʭʦʜʥʦʡ ʪʦʢ ʅʇ 

ʅʘʟʚʘʥʠʝ ʩʠʛʥʘʣʘ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠ-
ʥʘʣʘ, ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʥʘ ʚʭʦʜ ʢʦʨʨʝʢʪʦʨʘ ʜʣʷ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʩʪʦʨʦʥʳ. ɺʦʟʤʦʞ-
ʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʧʠʩʢʫ ʥʘʟʚʘʥʠʡ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠ ʠʟ ʧʦʣʷ çɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳè ʢʦʥʬʠʛʫʨʘʮʠʠ 

Uʥʦʤ ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʪʦʨʦʥʳ ʚ ʢɺ 

ɻʨʫʧʧʘ ʩʦʝʜ. 
ɺʝʢʪʦʨʥʘʷ ʛʨʫʧʧʘ ʩʦʝʜʠʥʝʥʠʡ ʦʙʤʦʪʢʠ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʜʣʷ ʥʘʩʪʨʘʠ-
ʚʘʝʤʦʡ ʩʪʦʨʦʥʳ 

ʌʘʟʂʊʊ ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʊʊ ʩʪʦʨʦʥʳ ʜʣʷ ʬʘʟʥʳʭ ʪʦʢʦʚ 

ʌʘʟʊʊʇʦʣ ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʢʮʠʠ ʧʦʣʷʨʥʦʩʪʠ ʩʠʛʥʘʣʦʚ ʬʘʟʥʳʭ ʪʦʢʦʚ 

ɿʘʟʝʤʣ 
ʌʣʘʛ ʟʘʟʝʤʣʝʥʠʷ ʥʝʡʪʨʘʣʠ ʦʙʤʦʪʢʠ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʩʪʦʨʦʥʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʩʢʨʳʪʠʷ ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʢ 

ɿʘʟʝʤʣʊʊ 
ʌʣʘʛ ʥʘʣʠʯʠʷ ʊʊ ʚ ʥʝʡʪʨʘʣʠ ʦʙʤʦʪʢʠ. 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʢʨʳʪʠʷ ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʠ ʩʧʠʩʢʘ 
ʥʫʣʝʚʳʭ ʪʦʢʦʚʳʭ ʮʝʧʝʡ 

ɿʘʟʝʤʣʂʊʊ ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʊʊ ʩʪʦʨʦʥʳ ʜʣʷ ʪʦʢʘ ʥʝʡʪʨʘʣʠ 

ɿʘʟʝʤʣʊʊʇʦʣ ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʢʮʠʠ ʧʦʣʷʨʥʦʩʪʠ ʩʠʛʥʘʣʘ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
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3.4.5.2 ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ 

ʆʢʥʦ ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.70), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘʩʪʨʦʝʢ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝ-

ʣʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʠ ʚʦʟʚʨʘʪ. 

 

 ʈʠʩʫʥʦʢ 3.70 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.33. 

ʊʘʙʣʠʮʘ 3.33 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʘ 

ɼʠʩʢʨʝʪʥʳʡ ʚʭʦʜ ʚʚʝʜʝʥ ɺʚʝʜʝʥ ʜʠʩʢʨʝʪʥʳʡ ʚʭʦʜ ʠʣʠ ʥʝʪ 

ɿʥʘʯʝʥʠʝ ʧʨʠ ʚʳʚʦʜʝ ɿʥʘʯʝʥʠʝ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʘ ʧʨʠ ʝʛʦ ʚʳʚʝʜʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʀʥʚʝʨʪʠʨʦʚʘʪʴ 
ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ ʩʠʛ-
ʥʘʣʘ 

ʉʨʘʙ. DT, ʤʩ ɺʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ɺʦʟʚʨ. DT, ʤʩ ɺʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʥʘ ʚʦʟʚʨʘʪ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 
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3.4.5.3 ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ 

ʆʢʥʦ ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.71), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘʩʪʨʦʝʢ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʧʨʝ-

ʜʝʣʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʥʘ ʚʦʟʚʨʘʪ. 

 

ʈʠʩʫʥʦʢ 3.71 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.34. 

ʊʘʙʣʠʮʘ 3.34 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʜʠʩʢʨʝʪʥʦʛʦ ʚʳʭʦʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʠʩʢʨʝʪʥʦʛʦ ʚʳʭʦʜʘ 

ʌʠʢʩʘʮʠʷ ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʞʦʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʠʢʩʘʮʠʶ ʩʦʩʪʦʷʥʠʷ ʜʠʩʢʨʝʪʥʦʛʦ ʚʳʭʦʜʘ 

ɺʦʟʚʨ. DT, ʤʩ ɺʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʥʘ ʚʦʟʚʨʘʪ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

 

3.4.5.4 ʉʚʝʪʦʜʠʦʜʳ 

ʆʢʥʦ ʉʚʝʪʦʜʠʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.72), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʉʚʝʪʦ-

ʜʠʦʜ,r ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘʩʪʨʦʝʢ ʩʚʝʪʦʜʠʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 3.72 
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ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʉʚʝʪʦʜʠʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.35. 

ʊʘʙʣʠʮʘ 3.35 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʉʚʝʪʦʜʠʦʜʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʩʚʝʪʦʜʠʦʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʚʝʪʦʜʠʦʜʘ 

ʎʚʝʪ ʎʚʝʪ ʩʚʝʪʦʜʠʦʜʘ (ʟʝʣʸʥʳʡ/ʢʨʘʩʥʳʡ) 

ʌʠʢʩʘʮʠʷ ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʞʦʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʠʢʩʘʮʠʶ ʮʚʝʪʘ ʩʚʝʪʦʜʠʦʜʘ 

 

3.4.5.5 ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ 

ʆʢʥʦ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.73), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʋʩʪʘʚʢʠ Ÿ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʩʛʣʘʞʠʚʘʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʛʣʘʞʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ (ʧʫʣʴ-

ʩʘʮʠʡ) ʚʳʯʠʩʣʷʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʨʘʩʯʝʪʝ ʘʥʘʣʦʛʦʚʳʭ ʚʝʣʠʯʠʥ. ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʜʘ-

ʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,01 ʜʦ 1. 

 

ʈʠʩʫʥʦʢ 3.73 

3.4.5.6 ʀʟʤʝʨʝʥʠʷ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 

ʆʢʥʦ ʀʟʤʝʨʝʥʠʷ ʜʣʷ ʠʥʜʠʢʘʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.74), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʋʩʪʘʚʢʠ Ÿ ʀʟʤʝʨʝʥʠʷ ʜʣʷ ʠʥʜʠʢʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʳʚʦʜʘ ʥʘ ʜʠʩ-

ʧʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ɺʳʟʦʚ. 

 

ʈʠʩʫʥʦʢ 3.74 
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3.4.5.7 ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ 

ʆʢʥʦ ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.75), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʋʩʪʘʚʢʠ Ÿ ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʂɸ. 

 

ʈʠʩʫʥʦʢ 3.75 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.36. 

ʊʘʙʣʠʮʘ 3.36 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʂɸ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʂɸ 

ʊʠʧ ɺʳʢʣʶʯʘʪʝʣʴ ʠʣʠ ʨʘʟʲʝʜʠʥʠʪʝʣʴ 

ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦʣʦʞʝʥʠʷ ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦʣʦʞʝʥʠʷ 

ʀʥʪʝʨʬʝʡʩ ʩʚʷʟʠ ʀʥʪʝʨʬʝʡʩ ʩʚʷʟʠ 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʪʦʢʦʣ ʀʩʧʦʣʴʟʫʝʤʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʪʦʢʦʣ 

ʄʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʊʠʧ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʂɸ ʩʦʛʣʘʩʥʦ ʄʕʂ 61850-8-1 

ʊʠʧ ʧʦʜʩʯʸʪʘ ʨʝʩʫʨʩʘ 
ʊʠʧ ʧʦʜʩʯʸʪʘ ʨʝʩʫʨʩʘ: 
ï ʤʝʭʘʥʠʯʝʩʢʠʡ; 
ï ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ 

ʇʘʨʘʤʝʪʨ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʝʢ ʂɸ 

ʇʦʜʩʯʸʪ ʨʝʩʫʨʩʘ ʇʦʜʩʯʸʪ ʨʝʩʫʨʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʝʨʤʠʥʘʣʴʥʳʤ ʇʆ 
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3.4.5.8 ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ 

ʆʢʥʦ ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ (ʩʤ. ʨʠʩʫʥʦʢ 3.76), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠ-

ʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠ-

ʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ. 

 

ʈʠʩʫʥʦʢ 3.76 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.37. 

ʊʘʙʣʠʮʘ 3.37 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʘʨʘʤʝʪʨ ʇʘʨʘʤʝʪʨ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ 

ɻʨʫʧʧʘ 1 (2, 3, 4...n) ʅʦʤʝʨ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ɽʜ. ʠʟʤ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʆʧʠʩʘʥʠʝ ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

 

3.4.5.9 ɺʚʦʜ/ʚʳʚʦʜ ʟʘʱʠʪ 

ʆʢʥʦ ɺʚʦʜ/ʚʳʚʦʜ ʟʘʱʠʪ (ʩʤ. ʨʠʩʫʥʦʢ 3.77), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ɺʚʦʜ/ʚʳʚʦʜ ʟʘʱʠʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʟʘʱʠʪ ʠ ʀʆ, ʝʩʣʠ ʵʪʦ ʨʘʟʨʝʰʝʥʦ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

 

ʈʠʩʫʥʦʢ 3.77 
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3.4.5.10 ʇʘʨʘʤʝʪʨʳ ʟʘʱʠʪ 

3.4.5.10.1 ʇʘʨʘʤʝʪʨʳ 

ʆʢʥʦ ʇʘʨʘʤʝʪʨʳ (ʩʤ. ʨʠʩʫʥʢʠ 3.78, 3.79), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʇʘ-

ʨʘʤʝʪʨʳ ʟʘʱʠʪ Ÿ ɿʘʱʠʪʘ1)Ÿ ʇʘʨʘʤʝʪʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʱʠʪ. 

 

ʈʠʩʫʥʦʢ 3.78 

 

ʈʠʩʫʥʦʢ 3.79 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.38. 

                                                

1) ʋʢʘʟʘʥʦ ʫʩʣʦʚʥʦ, ʥʘʣʠʯʠʝ ʟʘʱʠʪ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ. 
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ʊʘʙʣʠʮʘ 3.38 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʘʨʘʤʝʪʨ ʇʘʨʘʤʝʪʨ ʟʘʱʠʪʳ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɽʜ. ʠʟʤ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʆʧʠʩʘʥʠʝ ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ɼʠʘʧʘʟʦʥ ɼʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

 

3.4.5.10.2 ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʆʢʥʦ ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.80), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨ-

ʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʇʘʨʘʤʝʪʨʳ ʟʘʱʠʪ Ÿ ɿʘʱʠʪʘ1) Ÿ ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʟʘʱʠʪ. 

 

ʈʠʩʫʥʦʢ 3.80 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙ-

ʣʠʮʝ 3.39. 

ʊʘʙʣʠʮʘ 3.39 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ 

ʉʠʛʥʘʣ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

ʅʘʟʚʘʥʠʝ ʧʦ IEC 61850 ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʧʦ ʄʕʂ 61850-8-1 

ʈʝʛ. ʈʝʛʠʩʪʨʘʮʠʷ ʩʠʛʥʘʣʘ 

ɼʠʩʧʣ. ʆʪʦʙʨʘʞʝʥʠʝ ʩʦʙʳʪʠʡ ʚ ʤʝʥʶ ʥʘ ʜʠʩʧʣʝʝ ʪʝʨʤʠʥʘʣʘ 

ʆʩʮ. ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

ʇʫʩʢ ʧʦ ʬʨʦʥʪʫ ʇʫʩʢ ʧʦ ʬʨʦʥʪʫ ʩʠʛʥʘʣʘ 

ʇʫʩʢ ʧʦ ʩʧʘʜʫ ʇʫʩʢ ʧʦ ʩʧʘʜʫ ʩʠʛʥʘʣʘ 

ʌʠʢʩ. ʚ ɸʉʋ ʌʠʢʩʠʨʦʚʘʥʠʝ ʚ ɸʉʋ 

ʇʨʝʜ. ʩʠʛʥ. ʇʨʝʜʫʧʨʝʜʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ 

ɸʚʘʨ. ʩʠʛʥ. ɸʚʘʨʠʡʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ 

  

                                                

1)  ʋʢʘʟʘʥʦ ʫʩʣʦʚʥʦ, ʥʘʣʠʯʠʝ ʟʘʱʠʪ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ. 
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3.4.5.10.3 ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʆʢʥʦ ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.81), ʧʫʥʢʪ ʤʝʥʶ çʜʝ-

ʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʇʘʨʘʤʝʪʨʳ ʟʘʱʠʪ Ÿ ɿʘʱʠʪʘ1) Ÿ ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʘʩʯʸʪ-

ʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʫʯʘʩʪʚʫʶ-

ʱʠʭ ʚ ʘʣʛʦʨʠʪʤʝ ʨʘʙʦʪʳ ʟʘʱʠʪʳ. 

 

ʈʠʩʫʥʦʢ 3.81 

ʆʧʠʩʘʥʠʝ ʢʦʣʦʥʦʢ ʦʢʥʘ ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 3.40. 

ʊʘʙʣʠʮʘ 3.40 ï ʆʧʠʩʘʥʠʝ ʢʦʣʦʥʦʢ ʦʢʥʘ ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʦʤʝʨ ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʘ ʟʘʱʠʪ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɽʜ. ʠʟʤ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

ʆʩʮ. ʀʟʤʝʥʝʥʠʝ ʫʩʪʘʚʢʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʱʠʪʳ 

 

                                                

1)  ʋʢʘʟʘʥʦ ʫʩʣʦʚʥʦ, ʥʘʣʠʯʠʝ ʟʘʱʠʪ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ. 
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3.4.5.10.4 ʊʘʙʣʠʮʘ ʚʳʭʦʜʦʚ 

ʆʢʥʦ ʊʘʙʣʠʮʘ ʚʳʭʦʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.82), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʇʘ-

ʨʘʤʝʪʨʳ ʟʘʱʠʪ Ÿ ɿʘʱʠʪʘ1) Ÿ ʊʘʙʣʠʮʘ ʚʳʭʦʜʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʘʙʣʠʮʝʡ ʚʳ-

ʭʦʜʦʚ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.82 

ʗʯʝʡʢʘ, ʟʘʣʠʪʘʷ ʙʠʨʶʟʦʚʳʤ ʮʚʝʪʦʤ , ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʘʙʣʠʮʘ ʠʟʤʝʥʝʥʘ, ʥʦ ʧʦʢʘ ʝʱʝ ʥʝ 

ʟʘʧʠʩʘʥʘ ʚ ʪʝʨʤʠʥʘʣ (ʫʩʪʘʚʢʠ ʥʝ ʟʘʧʠʩʘʥʳ). ɼʘʥʥʦʝ ʦʢʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ 

ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (ʚʝʨʪʠʢʘʣʴʥʳʡ ʩʪʦʣʙʝʮ ʩʣʝʚʘ) ʟʘʜʘʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʳʭʦʜʳ ʠʥʜʠʢʘʮʠʠ 

(ʚʝʨʭʥʷʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʪʨʦʢʘ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʪʨʠʮʝʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ 

ʢʦʤʧʣʝʢʪʘ ʟʘʱʠʪ. ɽʩʣʠ ʦʜʥʦʤʫ ʚʳʭʦʜʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʠʛʥʘʣʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʭʝʤʝ çʀʃʀè. 

 

  

                                                

1) ʋʢʘʟʘʥʦ ʫʩʣʦʚʥʦ, ʥʘʣʠʯʠʝ ʟʘʱʠʪ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ. 
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3.4.5.10.5 ʊʘʙʣʠʮʘ ʩʚʝʪʦʜʠʦʜʦʚ 

ʆʢʥʦ ʊʘʙʣʠʮʘ ʩʚʝʪʦʜʠʦʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.83), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ 

Ÿ ʇʘʨʘʤʝʪʨʳ ʟʘʱʠʪ Ÿ ɿʘʱʠʪʘ1) Ÿ ʊʘʙʣʠʮʘ ʩʚʝʪʦʜʠʦʜʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʘʙ-

ʣʠʮʝʡ ʩʚʝʪʦʜʠʦʜʦʚ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.83 

ʗʯʝʡʢʘ, ʟʘʣʠʪʘʷ ʙʠʨʶʟʦʚʳʤ ʮʚʝʪʦʤ , ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʘʙʣʠʮʘ ʠʟʤʝʥʝʥʘ, ʥʦ ʧʦʢʘ ʝʱʝ ʥʝ 

ʟʘʧʠʩʘʥʘ ʚ ʪʝʨʤʠʥʘʣ (ʫʩʪʘʚʢʠ ʥʝ ʟʘʧʠʩʘʥʳ). ɼʘʥʥʦʝ ʦʢʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ 

ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (ʚʝʨʪʠʢʘʣʴʥʳʡ ʩʪʦʣʙʝʮ ʩʣʝʚʘ) ʟʘʜʘʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʳʭʦʜʳ ʠʥʜʠʢʘʮʠʠ 

(ʚʝʨʭʥʷʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʪʨʦʢʘ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʪʨʠʮʝʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ 

ʢʦʤʧʣʝʢʪʘ ʟʘʱʠʪ. ɽʩʣʠ ʦʜʥʦʤʫ ʚʳʭʦʜʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʠʛʥʘʣʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʭʝʤʝ çʀʃʀè. 
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3.4.5.10.6 ɹʳʩʪʨʘʷ ʣʦʛʠʢʘ 

ʆʢʥʦ ɹʳʩʪʨʘʷ ʣʦʛʠʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.84), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʇʘ-

ʨʘʤʝʪʨʳ ʟʘʱʠʪ Ÿ ɿʘʱʠʪʘ1) Ÿ ɹʳʩʪʨʘʷ ʣʦʛʠʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ. 

 

ʈʠʩʫʥʦʢ 3.84 

3.4.5.10.7 ʄʘʪʨʠʮʘ ʦʪʢʣʶʯʝʥʠʡ 

ʆʢʥʦ ʄʘʪʨʠʮʘ ʦʪʢʣʶʯʝʥʠʡ (ʩʤ. ʨʠʩʫʥʦʢ 3.85), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ʇʘʨʘʤʝʪʨʳ ʟʘʱʠʪŸ ɿʘʱʠʪʘ1) Ÿ ʄʘʪʨʠʮʘ ʦʪʢʣʶʯʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʝʧʝʡ ʦʪ-

ʢʣʶʯʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 3.85 

                                                

1) ʋʢʘʟʘʥʦ ʫʩʣʦʚʥʦ, ʥʘʣʠʯʠʝ ʟʘʱʠʪ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ. 



78 
ʕʂʈɸ.00019-01 34 02 

3.4.5.10.8 ʆʪʣʠʯʠʷ ʧʦ ʛʨʫʧʧʘʤ ʫʩʪʘʚʦʢ 

ʆʢʥʦ ʆʪʣʠʯʠʷ ʧʦ ʛʨʫʧʧʘʤ ʫʩʪʘʚʦʢ (ʩʤ. ʨʠʩʫʥʦʢ 3.86), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʋʩʪʘʚʢʠ Ÿ ʆʪʣʠʯʠʷ ʧʦ ʛʨʫʧʧʘʤ ʫʩʪʘʚʦʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʦʪʣʠʯʘʶ-

ʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ ʫʩʪʘʚʦʢ. 

 

ʈʠʩʫʥʦʢ 3.86 

ʇʨʠʤʝʯʘʥʠʝ ï ʆʢʥʦ ʧʨʠʤʝʥʠʤʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ ʫʩʪʘʚʦʢ ʚ ʪʝʨʤʠ-

ʥʘʣʝ.  

 

3.4.5.11 ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ  

3.4.5.11.1 ʇʘʨʘʤʝʪʨʳ ʦʩʮʠʣʣʦʛʨʘʬʘ 

ʆʢʥʦ ʇʘʨʘʤʝʪʨʳ ʦʩʮʠʣʣʦʛʨʘʬʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.87), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʋʩʪʘʚʢʠ Ÿ ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ʇʘʨʘʤʝʪʨʳ ʦʩʮʠʣʣʦʛʨʘʬʘ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʦʩʮʠʣʣʦʛʨʘʬʘ. 

 

ʈʠʩʫʥʦʢ 3.87 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʩʮʠʣʣʦʛʨʘʬʘ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.41. 

ʊʘʙʣʠʮʘ 3.41 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʩʮʠʣʣʦʛʨʘʬʘ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɺʨʝʤʷ ʧʨʝʜʘʚʘʨʠʠ ɺʨʝʤʷ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʝʨʝʜ ʘʚʘʨʠʝʡ ʚ ʩʝʢʫʥʜʘʭ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʘʚʘʨʠʠ ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʟʘʧʠʩʠ ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʘ ʚ ʩʝʢʫʥʜʘʭ 

ɺʨʝʤʷ ʧʦʩʣʝ ʘʚʘʨʠʠ ɺʨʝʤʷ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʘʚʘʨʠʠ ʚ ʩʝʢʫʥʜʘʭ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʦʩʮʠʣʣʦʛʨʘʤʤʳ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʟʘʧʠʩʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʚ ʩʝʢʫʥʜʘʭ 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʮʠʣʣʦʛʨʘʤʤ ʂʦʣʠʯʝʩʪʚʦ ʦʩʮʠʣʣʦʛʨʘʤʤ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʪʝʨʤʠʥʘʣʝ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩ-
ʮʠʣʣʦʛʨʘʤʤ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʮʠʣʣʦʛʨʘʤʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʚ ʪʝʨ-
ʤʠʥʘʣʝ 

 

3.4.5.11.2 ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ 

ʆʢʥʦ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.88), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʬʠʢʩʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʦʩʮʠʣʣʦʛʨʘʬʝ. 

 

ʈʠʩʫʥʦʢ 3.88 

3.4.5.11.3 ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʆʢʥʦ ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.89), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. 

 

ʈʠʩʫʥʦʢ 3.89 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.42. 

ʊʘʙʣʠʮʘ 3.42 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ 

ʉʠʛʥʘʣ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɼʠʩʧʣ. ʆʪʦʙʨʘʞʝʥʠʝ ʩʦʙʳʪʠʡ ʚ ʤʝʥʶ ʥʘ ʜʠʩʧʣʝʝ ʪʝʨʤʠʥʘʣʘ 

ʈʘʟʨʝʰ. ʠʟʤ. ʦʩʮ. ʈʘʟʨʝʰʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʆʩʮ. ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

ʇʫʩʢ ʧʦ ʬʨʦʥʪʫ ʇʫʩʢ ʧʦ ʬʨʦʥʪʫ ʩʠʛʥʘʣʘ 

ʇʫʩʢ ʧʦ ʩʧʘʜʫ ʇʫʩʢ ʧʦ ʩʧʘʜʫ ʩʠʛʥʘʣʘ 

ʈʝʛʠʩʪʨʘʮʠʷ. ɾʫʨʥʘʣ ʩʦʙʳʪʠʡ ʈʝʛʠʩʪʨʘʮʠʷ ʩʠʛʥʘʣʘ 

 

3.4.5.11.4 ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ 

ʆʢʥʦ ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.90), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʬʠʢʩʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʨʝʛʠʩʪʨʘʪʦʨʝ ʠ ʜʠʩʧʣʝʝ. 

 

ʈʠʩʫʥʦʢ 3.90 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.43. 

ʊʘʙʣʠʮʘ 3.43 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

ɼʠʩʧʣ. ʆʪʦʙʨʘʞʝʥʠʝ ʩʦʙʳʪʠʡ ʚ ʤʝʥʶ ʥʘ ʜʠʩʧʣʝʝ ʪʝʨʤʠʥʘʣʘ 

ʈʝʛʠʩʪʨʘʮʠʷ. ɾʫʨʥʘʣ ʩʦʙʳʪʠʡ ʈʝʛʠʩʪʨʘʮʠʷ ʩʠʛʥʘʣʘ 
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3.4.5.11.5 ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ 

ʆʢʥʦ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.91), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʋʩʪʘʚʢʠ Ÿ ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʦʩʮʠʣʣʦʛʨʘʬʝ, ʨʝʛʠʩʪʨʘʪʦʨʝ ʠ ʜʠʩʧʣʝʝ. 

 

ʈʠʩʫʥʦʢ 3.91 

ʆʧʠʩʘʥʠʝ ʢʦʣʦʥʦʢ ʦʢʥʘ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.44. 

ʊʘʙʣʠʮʘ 3.44 ï ʆʧʠʩʘʥʠʝ ʢʦʣʦʥʦʢ ʦʢʥʘ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

ɼʠʩʧʣ. ʆʪʦʙʨʘʞʝʥʠʝ ʩʦʙʳʪʠʡ ʚ ʤʝʥʶ ʥʘ ʜʠʩʧʣʝʝ ʪʝʨʤʠʥʘʣʘ 

ʈʘʟʨʝʰ. ʠʟʤ. ʦʩʮ. ʈʘʟʨʝʰʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʆʩʮ. ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

ʈʝʛʠʩʪʨʘʮʠʷ. ɾʫʨʥʘʣ ʩʦʙʳʪʠʡ ʈʝʛʠʩʪʨʘʮʠʷ ʩʠʛʥʘʣʘ 
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3.4.5.11.6 ɺʳʭʦʜʳ ʤʘʪʨʠʮʳ 

ʆʢʥʦ ɺʳʭʦʜʳ ʤʘʪʨʠʮʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.92), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʈʝ-

ʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ɺʳʭʦʜʳ ʤʘʪʨʠʮʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʬʠʢʩʠ-

ʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʨʝʛʠʩʪʨʘʪʦʨʝ ʠ ʜʠʩʧʣʝʝ. 

 

ʈʠʩʫʥʦʢ 3.92 

3.4.5.11.7 ʉʠʛʥʘʣʳ ʌʇ 

ʆʢʥʦ ʉʠʛʥʘʣʳ ʌʇ (ʩʤ. ʨʠʩʫʥʦʢ 3.93), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʈʝʛʠ-

ʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ʉʠʛʥʘʣʳ ʌʇ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʬʠʢʩʠʨʦʚʘʥʠʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʪʝʨʤʠʥʘʣʘ ʚ ʨʝʛʠʩʪʨʘʪʦʨʝ ʠ ʥʘ ʜʠʩʧʣʝʝ. 

 
ʈʠʩʫʥʦʢ 3.93 
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3.4.5.11.8 ʉʠʛʥʘʣʳ ʂʇ 

ʆʢʥʦ ʉʠʛʥʘʣʳ ʂʇ (ʩʤ. ʨʠʩʫʥʦʢ 3.94), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʈʝʛʠʩʪʨʘ-

ʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ʉʠʛʥʘʣʳ ʂʇ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʩʠʛ-

ʥʘʣʦʚ ʂʇ ʚ ʨʝʛʠʩʪʨʘʪʦʨʝ ʠ ʜʠʩʧʣʝʝ. 

 

ʈʠʩʫʥʦʢ 3.94 

3.4.5.11.9 ɺʭʦʜʷʱʠʝ GOOSE 

ʆʢʥʦ ɺʭʦʜʷʱʠʝ GOOSE (ʩʤ. ʨʠʩʫʥʦʢ 3.95), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ɺʭʦʜʷʱʠʝ GOOSE, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʬʠʢ-

ʩʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʨʝʛʠʩʪʨʘʪʦʨʝ ʠ ʜʠʩʧʣʝʝ. 

 

ʈʠʩʫʥʦʢ 3.95 
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3.4.5.11.10 ʄʝʜʣʝʥʥʘʷ ʣʦʛʠʢʘ 

ʆʢʥʦ ʄʝʜʣʝʥʥʘʷ ʣʦʛʠʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.96), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ʄʝʜʣʝʥʥʘʷ ʣʦʛʠʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʬʠʢ-

ʩʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʤʝʜʣʝʥʥʦʡ ʣʦʛʠʢʠ ʚ ʨʝʛʠʩʪʨʘʪʦʨʝ ʠ ʜʠʩʧʣʝʝ. 

 

ʈʠʩʫʥʦʢ 3.96 

3.4.5.11.11 ʅʘʩʪʨʦʡʢʘ HDR 

ʆʢʥʦ ʅʘʩʪʨʦʡʢʘ HDR (ʩʤ. ʨʠʩʫʥʦʢ 3.97), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʈʝʛʠ-

ʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ʅʘʩʪʨʦʡʢʘ HDR, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʦʪʥʝʩʝʥʠʷ ʘʥʘʣʦʛʦ-

ʚʳʭ ʠ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ/ɺʃ. 

ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʘʡʣʘ ʦʩʮʠʣʣʦʛʨʘʤʤ ʧʦ ʩʪʘʥʜʘʨʪʫ 

COMTRADE 2013 ï ʬʘʡʣʘ ʚ ʬʦʨʤʘʪʝ HDR (ʬʘʡʣ ʟʘʛʦʣʦʚʢʘ ï Header file). 

 

ʈʠʩʫʥʦʢ 3.97 
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ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʢʥʘ (ʩʤ. 

ʨʠʩʫʥʦʢ 3.97, ʧʦʟ. 1) ʥʘʞʘʪʴ ʢʥʦʧʢʫ , ʜʣʷ ʫʜʘʣʝʥʠʷ ï ʢʥʦʧʢʫ . ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦ-

ʨʫʜʦʚʘʥʠʷ/ɺʃ ʚ ʩʧʠʩʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ ʚʚʝʨʭ  ʠ ʚʥʠʟ . 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ (ʩʤ. ʨʠʩʫʥʦʢ 3.97, ʧʦʟ. 2) ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.45. 

ʊʘʙʣʠʮʘ 3.45 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ɺʃ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫ-
ʜʦʚʘʥʠʷ/ɺʃ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ɺʃ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʥʘʠʤʝ-
ʥʦʚʘʥʠʷ ʥʝ ʙʦʣʝʝ 128 ʩʠʤʚʦʣʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʦʙʦʨʫ-
ʜʦʚʘʥʠʷ ʠʣʠ ɺʃ ʥʝ ʙʦʣʝʝ 10 

 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʦʛʦʚʳʭ ʮʝʧʝʡ ʠ ʩʠʛʥʘʣʦʚ ɸʇɺ (ʩʤ. ʨʠʩʫʥʦʢ 3.97, ʧʦʟ. 3) 

ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʘʭ 3.46, 3.47. 

ʊʘʙʣʠʮʘ 3.46 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʦʛʦʚʳʭ ʮʝʧʝʡ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʘʨʘʤʝʪʨ ʉʧʠʩʦʢ ʘʥʘʣʦʛʦʚʳʭ ʚʝʣʠʯʠʥ 

ʊʨʸʭʬʘʟʥʘʷ ʮʝʧʴ ʇʨʠʚʷʟʢʘ ʘʥʘʣʦʛʦʚʦʡ ʮʝʧʠ ʢ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ ʠʣʠ ɺʃ 

 

ʊʘʙʣʠʮʘ 3.47 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʩʠʛʥʘʣʦʚ ɸʇɺ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʘʨʘʤʝʪʨ ʉʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ ɸʇɺ 

ʃʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ɿʘʜʘʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 

 

ʅʘʩʪʨʦʡʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʢ ʚʳʙʨʘʥʥʦʤʫ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ/ɺʃ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʛʣʘʚʥʦʛʦ ʦʢʥʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.97, ʧʦʟ. 4). 

ʉʪʦʣʙʮʳ ʤʘʪʨʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʫʩʢʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʘ ʩʪʨʦʢʠ ï ʣʦʛʠʯʝʩʢʠʤ ʩʠʛʥʘʣʘʤ ʪʝʨ-

ʤʠʥʘʣʘ (IMOS). 

ʑʝʣʯʦʢ ʤʳʰʠ ʧʦ ʷʯʝʡʢʝ ʪʘʙʣʠʮʳ ʟʘʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʫʩʢʦʚʳʤ ʫʩʣʦʚʠʝʤ ʠ ʣʦʛʠʯʝ-

ʩʢʠʤ ʩʠʛʥʘʣʦʤ. ɼʘʥʥʳʡ ʩʠʛʥʘʣ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ/ɺʃ, ʚʳʙʨʘʥʥʦʤʫ ʠʟ ʨʘʙʦʯʝʡ 

ʦʙʣʘʩʪʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.97, ʧʦʟ. 2). 
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3.4.5.11.12 ʅʘʩʪʨʦʡʢʘ INF 

ʆʢʥʦ ʅʘʩʪʨʦʡʢʘ INF (ʩʤ. ʨʠʩʫʥʦʢ 3.98), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʈʝʛʠ-

ʩʪʨʘʮʠʷ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ Ÿ ʅʘʩʪʨʦʡʢʘ INF, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʦʪʥʝʩʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ 

ʠ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ/ɺʃ. 

ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʘʡʣʘ ʦʩʮʠʣʣʦʛʨʘʤʤ ʧʦ ʩʪʘʥʜʘʨʪʫ 

COMTRADE 2013 ï ʬʘʡʣʘ ʚ ʬʦʨʤʘʪʝ INF (ʬʘʡʣ ʠʥʬʦʨʤʘʮʠʠ ï Information file). 

 

 

ʈʠʩʫʥʦʢ 3.98 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʢʥʘ  

(ʩʤ. ʨʠʩʫʥʦʢ 3.98, ʧʦʟ. 1) ʥʘʞʘʪʴ ʢʥʦʧʢʫ , ʜʣʷ ʫʜʘʣʝʥʠʷ ï ʢʥʦʧʢʫ . ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦ-

ʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ ʚ ʩʧʠʩʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ ʚʚʝʨʭ  ʠ ʚʥʠʟ . 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ (ʩʤ. ʨʠʩʫʥʦʢ 3.98, ʧʦʟ. 2) ʧʨʠ-

ʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.48. 

ʊʘʙʣʠʮʘ 3.48 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ɺʃ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʕʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ɺʃ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 
ʥʘʠʤʝʥʦʚʘʥʠʷ ʥʝ ʙʦʣʝʝ 128 ʩʠʤʚʦʣʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢ-
ʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ɺʃ ʥʝ ʙʦʣʝʝ 10 

1 2 

3 

4 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɼʠʩʧʝʪʯʝʨʩʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ 
ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ 

ɼʠʩʧʝʪʯʝʨʩʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ɺʃ. ʄʘʢʩʠʤʘʣʴ-
ʥʘʷ ʜʣʠʥʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʥʝ ʙʦʣʝʝ 128 ʩʠʤʚʦʣʦʚ 

ʂʨʘʪʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ 
ʣɻʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ 

ʂʨʘʪʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ɺʃ. ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʜʣʠʥʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʥʝ ʙʦʣʝʝ 64 ʩʠʤʚʦʣʦʚ 

ʂʣʘʩʩ ʥʘʧʨʷʞʝʥʠʷ ʂʣʘʩʩ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ɺʃ 

ʊʠʧ ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʠʧ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ɺʃ 

 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʦʛʦʚʳʭ ʮʝʧʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 3.98, ʧʦʟ. 3) ʧʨʠʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 3.49. 

ʊʘʙʣʠʮʘ 3.49 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʦʛʦʚʳʭ ʮʝʧʝʡ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʉʚʷʟʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʊʠʧ ʩʚʷʟʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ɼʠʩʧʝʪʯʝʨʩʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ 
ʩʚʷʟʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ɼʠʩʧʝʪʯʝʨʩʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʚʷʟʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʜʣʠʥʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʥʝ ʙʦʣʝʝ 128 ʩʠʤʚʦʣʦʚ 

ʊʠʧ ʮʝʧʠ ʊʠʧ ʮʝʧʠ 

ɸʥʘʣʦʛʦʚʘʷ ʮʝʧʴ ʇʨʠʚʷʟʢʘ ʘʥʘʣʦʛʦʚʦʡ ʮʝʧʠ ʢ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ ʠʣʠ ɺʃ 

 

ʅʘʩʪʨʦʡʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʢ ʚʳʙʨʘʥʥʦʤʫ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ/ɺʃ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʛʣʘʚʥʦʛʦ ʦʢʥʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.98, ʧʦʟ. 4). 

ʉʪʦʣʙʮʳ ʤʘʪʨʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʘʤ ʟʘʱʠʪ, ʘ ʩʪʨʦʢʠ ï ʣʦʛʠʯʝʩʢʠʤ ʩʠʛʥʘʣʘʤ ʪʝʨʤʠʥʘʣʘ 

(IMOS). 

ʑʝʣʯʦʢ ʤʳʰʠ ʧʦ ʷʯʝʡʢʝ ʪʘʙʣʠʮʳ ʟʘʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ ʠ ʪʠʧʦʤ 

ʟʘʱʠʪʳ. ɼʘʥʥʳʡ ʩʠʛʥʘʣ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ/ɺʃ, ʚʳʙʨʘʥʥʦʤʫ ʠʟ ʨʘʙʦʯʝʡ ʦʙʣʘ-

ʩʪʠ ʩʣʝʚʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.98, ʧʦʟ. 2). 
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3.4.5.12 ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ 

3.4.5.12.1 ʇʘʨʘʤʝʪʨʳ ʪʝʨʤʠʥʘʣʘ 

ʆʢʥʦ ʇʘʨʘʤʝʪʨʳ ʪʝʨʤʠʥʘʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.99), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ 

Ÿ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ Ÿ ʇʘʨʘʤʝʪʨʳ ʪʝʨʤʠʥʘʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠ-

ʨʦʚʘʥʠʷ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.99 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʪʝʨʤʠʥʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.50. 

ʊʘʙʣʠʮʘ 3.50 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʪʝʨʤʠʥʘʣʘ 

ɻʨʫʧʧʘ ʆʧʠʩʘʥʠʝ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʇʦʣʦʞʝʥʠʝ ʪʝʩʪʦʚʦʛʦ ʨʝʣʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʚʳʧʘʜʘʶ-
ʱʝʤ ʩʧʠʩʢʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʙʣʦʢ ʨʝʣʝ, ʧʦʩʣʝ ʚʳʙʦʨʘ ʙʣʦʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘ-
ʟʘʪʴ ʥʫʞʥʫʶ ʮʝʧʴ 

ʇʘʤʷʪʴ ʆʙʲʝʤ ʢʘʨʪʳ ʧʘʤʷʪʠ ʪʝʨʤʠʥʘʣʘ ʚ ʤʝʛʘʙʘʡʪʘʭ 

ɼʠʩʧʣʝʡ ʗʟʳʢ ʗʟʳʢ ʪʝʨʤʠʥʘʣʘ.  
ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʦ ʜʣʷ ʚʳʙʦʨʘ: ʨʫʩʩʢʠʡ, 
ʘʥʛʣʠʡʩʢʠʡ, ʠʩʧʘʥʩʢʠʡ 

ʊʘʡʤ-ʘʫʪ ʛʘʰʝʥʠʷ 
ʵʢʨʘʥʘ 

ɺʨʝʤʷ ʜʦ ʧʝʨʝʭʦʜʘ ʜʠʩʧʣʝʷ ʪʝʨʤʠʥʘʣʘ ʚ ʨʝʞʠʤ ʦʞʠʜʘ-
ʥʠʷ.  
ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʦ ʜʣʷ ʚʳʙʦʨʘ: ʥʠʢʦʛʜʘ 
ʠʣʠ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ 

ʊʘʡʤ-ʘʫʪ ʜʦʩʪʫʧʘ ɺʨʝʤʷ ʜʦ ʩʙʨʦʩʘ ʘʚʪʦʨʠʟʘʮʠʠ.  
ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʳʙʦʨʘ ʟʥʘʯʝʥʠʷ 
ʚʨʝʤʝʥʠ  

ʇʫʥʢʪ ʤʝʥʶ ʧʦ ʫʤʦʣʯʘ-
ʥʠ ʁ  
 
 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʪʝʨʤʠʥʘʣʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʦʪ-
ʩʫʪʩʪʚʠʠ ʘʢʪʠʚʥʦʩʪʠ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʫʢʘʟʘʥʥʳʡ 
ʧʫʥʢʪ ʤʝʥʶ.  
ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʳʙʦʨʘ ʧʫʥʢʪʳ 
ʤʝʥʶ ʪʝʨʤʠʥʘʣʘ 
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ɻʨʫʧʧʘ ʆʧʠʩʘʥʠʝ 

ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ 

ʏʘʩʪʦʪʘ ʨʘʙʦʯʝʛʦ 
ʮʠʢʣʘ DSP 

ʏʘʩʪʦʪʘ ʨʘʙʦʪʳ ʮʠʢʣʘ ʌʇ ʪʝʨʤʠʥʘʣʘ. ɼʦʩʪʫʧʥʳʝ ʟʥʘ-
ʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ: 
ï 1200 ɻʮ; 
ï 1000 ɻʮ; 
ï 100 ɻʮ; 
ï 2000 ɻʮ 

ʏʘʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ 
ʣʦʛʠʢʠ 

ʅʘ ʢʘʢʠʭ ʦʪʩʯʝʪʘʭ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʣʦʛʠʢʘ: ʥʘ ʢʘʞʜʦʤ 
ʦʪʩʯʝʪʝ (ʧʦ ʫʤʦʣʯʘʥʠʶ) ʠʣʠ ʥʘ ʥʝʯʝʪʥʳʭ ʦʪʯʝʪʘʭ 

ʏʘʩʪʦʪʘ ʦʩʮʠʣʣʦʛʨʘʬʠ-
ʨʦʚʘʥʠʷ 

ʏʘʩʪʦʪʘ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ: ʰʪʘʪʥʘʷ ʠ ʫʜʚʦʝʥʥʘʷ 
ʯʘʩʪʦʪʳ 

ʅʦʤʠʥʘʣʴʥʘʷ  
ʯʘʩʪʦʪʘ ʩʝʪʠ 

ɼʦʩʪʫʧʥʳ ʟʥʘʯʝʥʠʷ 50 ɻʮ; 60 ɻʮ 

ʇʘʨʘʤʝʪʨʳ ʧʦʩʪʘʚʢʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʲʝʢʪʘ 

ɺ ʧʦʣʝ ʚʳʙʠʨʘʝʪʩʷ ʩʪʘʥʮʠʷ/ʧʦʜʩʪʘʥʮʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʙʫ-
ʜʝʪ ʧʦʩʪʘʚʣʷʪʴʩʷ ʪʝʨʤʠʥʘʣ 

ʂʦʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ ʪʝʨʤʠʥʘʣʘ 

ʇʦʣʝ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʪʝʨʤʠʥʘʣʘ ʧʦ ʚʳʧʦʣ-
ʥʷʝʤʳʤ ʬʫʥʢʮʠʷʤ 

ʂʦʤʧʝʥʩʘʮʠʷ ʚʨʝ-
ʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʜʠʩ-
ʢʨʝʪʥʳʭ ʚʭʦʜʦʚ 

ʌʫʥʢʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʚʨʝʤʝʥʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʠʩʢʨʝʪʥʳʭ 
ʚʭʦʜʦʚ ʚ ʤʦʤʝʥʪ ʧʨʠʭʦʜʘ ʥʘ ʢʣʝʤʤʳ ʪʝʨʤʠʥʘʣʘ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʦʙʳʪʠʷ ʚ ʨʝ-
ʛʠʩʪʨʘʪʦʨ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ, ʜʘʣʝʝ 
ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ ʧʦ ʩʪʘʥʜʘʨʪʫ ʄʕʂ 61850-8-1 ʧʝʨʝʜʘʝʪ ʩʦʙʳʪʠʝ ʠʟʤʝʥʝʥʠʷ 
ʩʦʩʪʦʷʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʠʟ ʨʝʛʠʩʪʨʘʪʦʨʘ 

ɺʢʣʶʯʠʪʴ ʢʦʨʨʝʢʮʠʶ 
ʚʨʝʤʝʥʠ 

ɺ ʧʦʣʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʚʨʝ-
ʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ 1 ɺ ʧʦʣʝ ʟʘʜʘʝʪʩʷ ʚʨʝʤʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 
ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʣʦʛʠʯʝʩʢʦʛʦ 0 ʚ 1 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ 0 ɺ ʧʦʣʝ ʟʘʜʘʝʪʩʷ ʚʨʝʤʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 
ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʣʦʛʠʯʝʩʢʦʡ 1 ʚ 0 

ʈʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ 
ʘʥʘʣʦʛʦʚʳʭ ʚʝʣʠʯʠʥ 
ʚ ʪʝʨʤʠʥʘʣʝ 

ʈʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʚʝʣʠʯʠʥ: 
ï ʧʝʨʚʠʯʥʳʝ; 
ï ʚʪʦʨʠʯʥʳʝ 

 

3.4.5.12.2 ɻʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ʆʢʥʦ ɻʨʫʧʧʳ ʫʩʪʘʚʦʢ (ʩʤ. ʨʠʩʫʥʦʢ 3.100), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʉʠ-

ʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ Ÿ ɻʨʫʧʧʳ ʫʩʪʘʚʦʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʧʧ ʫʩʪʘ-

ʚʦʢ. 

 

ʈʠʩʫʥʦʢ 3.100 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɻʨʫʧʧʳ ʫʩʪʘʚʦʢ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.51. 
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ʊʘʙʣʠʮʘ 3.51 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ɻʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʫʩʪʘʚʦʢ ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʫʩʪʘʚʦʢ  

ɸʢʪʠʚʥʘʷ ʛʨʫʧʧʘ ʫʩʪʘʚʦʢ  ʇʨʦʩʤʦʪʨ ʘʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ ʠʟ ʥʘʟʥʘʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʧʧ 
ʫʩʪʘʚʦʢ 

ʀʩʪʦʯʥʠʢ ʧʝʨʝʢʣʶʯʝʥʠʷ ʛʨʫʧʧ 
ʫʩʪʘʚʦʢ 

ʀʩʪʦʯʥʠʢʠ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʆʙʱʠʝ ʤʘʪʨʠʮʳ ʦʪʢʣʶʯʝʥʠʷ  ʌʣʘʛ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʫʩʪʘʚʦʢ ʤʘʪʨʠʮʘ ʦʪʢʣʶʯʝʥʠʷ ʦʙʱʘʷ 

ɿʘʧʨʦʩ ʧʘʨʦʣʷ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ 
ʯʝʨʝʟ ʕʂʋ 

ʌʣʘʛ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʧʘʨʦʣʴ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʯʝʨʝʟ 
ʕʂʋ 

ˉ ʅʦʤʝʨ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ʉʠʛʥʘʣ ʘʢʪʠʚʘʮʠʠ ʉʠʛʥʘʣ ʘʢʪʠʚʘʮʠʠ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 

 

3.4.5.13 ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ 

3.4.5.13.1 ʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠ 

ʆʢʥʦ ʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.101), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ 

ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ Ÿ ʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʩʚʷʟʠ ʪʝʨʤʠʥʘʣʘ. 

 

ʈʠʩʫʥʦʢ 3.101 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.52. 
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ʊʘʙʣʠʮʘ 3.52 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʘʨʘʤʝʪʨ ʇʘʨʘʤʝʪʨ ʫʩʪʘʚʦʢ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɽʜ. ʠʟʤ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʆʧʠʩʘʥʠʝ ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

 

 
3.4.5.13.2 ʇʘʨʘʤʝʪʨʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 

ʆʢʥʦ ʇʘʨʘʤʝʪʨʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 3.102), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ Ÿ ʇʘʨʘʤʝʪʨʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦ-

ʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. 

 

ʈʠʩʫʥʦʢ 3.102 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.53. 

ʊʘʙʣʠʮʘ 3.53 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʘʨʘʤʝʪʨ ʇʘʨʘʤʝʪʨ ʧʨʦʪʦʢʦʣʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ɽʜ. ʠʟʤ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʆʧʠʩʘʥʠʝ ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 
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3.4.5.13.3 ʇʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ʆʢʥʦ ʇʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.103), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ Ÿ ʇʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 3.103 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.54. 

ʊʘʙʣʠʮʘ 3.54 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ  ʅʦʤʝʨ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ 

ɿʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦ-
ʩʪʠ, %, ʦʪ ʙʘʟʠʩʥʦʛʦ 
ʟʥʘʯʝʥʠʷ 

ɿʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʦʪ ʥʦʤʠʥʘʣʘ ʠ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘ-
ʯʝʥʠʝ 

ɿʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦ-
ʩʪʠ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʐʘʛ ʐʘʛ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ 

ʇʦʨʦʛʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ 
ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʇʦʨʦʛʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ high-high ʠ ʢʘʯʝʩʪʚʦ questionable (ʥʝʜʦʩʪʦʚʝʨʥʦ) 

ʂʨʘʡʥʠʡ ʚʝʨʭʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʥʘ high-high ʠ ʢʘʯʝʩʪʚʦ good (ʭʦʨʦʰʝʝ) 

ɺʝʨʭʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʥʘ high ʠ ʢʘʯʝʩʪʚʦ good (ʭʦʨʦʰʝʝ) 

ʅʠʞʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʥʘ normal ʠ ʢʘʯʝʩʪʚʦ good (ʭʦʨʦʰʝʝ) 

ʂʨʘʡʥʠʡ ʥʠʞʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʥʘ low ʠ ʢʘʯʝʩʪʚʦ good (ʭʦʨʦʰʝʝ) 

ʄʠʥʠʤʘʣʴʥʳʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʤʝʥʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ low-low ʠ ʢʘʯʝʩʪʚʦ questionable (ʥʝʜʦʩʪʦʚʝʨʥʦ) 

ɹʣʦʢ ʅʦʤʝʨ ʙʣʦʢʘ ʜʣʷ ʩʠʛʥʘʣʦʚ ʪʝʣʝʤʝʪʨʠʠ 

ɺʭʦʜ ɺʭʦʜ ʩʠʛʥʘʣʘ ʪʝʣʝʤʝʪʨʠʠ 
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3.4.5.13.4 ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ 

ʆʢʥʦ ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ (ʩʤ. ʨʠʩʫʥʦʢ 3.104), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠ-

ʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ Ÿ ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ. 

 

 

ʈʠʩʫʥʦʢ 3.104 

ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.55. 

ʊʘʙʣʠʮʘ 3.55 ï ʇʘʨʘʤʝʪʨʳ ʦʢʥʘ ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʚʳʯʠʩʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʳʯʠʩʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ 

ʆʩʮ. ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʂʦʵʬ. ʩʛʣʘʞʠʚʘʥʠʷ ʂʦʵʬʬʠʮʠʝʥʪ ʩʛʣʘʞʠʚʘʥʠʷ 

ʄʘʢʩ. ʟʥʘʯʝʥʠʝ ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʯʠʩʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ 

Deadband, % ɿʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʦʪ ʥʦʤʠʥʘʣʘ 

Deadband ɿʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʀʩʧ. ʧʦʨʦʛʠ ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʦʨʦʛʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʯʠʩʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ high-high ʠ ʢʘʯʝʩʪʚʦ questionable (ʥʝʜʦʩʪʦʚʝʨʥʦ) 

ʂʨʘʡʥʠʡ ʚʝʨʭʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʯʠʩʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʥʘ high-high ʠ ʢʘʯʝʩʪʚʦ good (ʭʦʨʦʰʝʝ) 

ɺʝʨʭʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʯʠʩʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʥʘ high ʠ ʢʘʯʝʩʪʚʦ good (ʭʦʨʦʰʝʝ) 

ʅʠʞʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʯʠʩʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʥʘ normal ʠ ʢʘʯʝʩʪʚʦ good (ʭʦʨʦʰʝʝ) 

ʂʨʘʡʥʠʡ ʥʠʞʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʯʠʩʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʥʘ low ʠ ʢʘʯʝʩʪʚʦ good (ʭʦʨʦʰʝʝ) 

ʄʠʥʠʤʘʣʴʥʳʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʚʳʯʠʩʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʤʝʥʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦ-
ʚʠʪʩʷ low-low ʠ ʢʘʯʝʩʪʚʦ questionable (ʥʝʜʦʩʪʦʚʝʨʥʦ) 
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3.4.5.13.5 ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ 

1) ʋʧʨʘʚʣʝʥʠʝ 

ʆʢʥʦ ʋʧʨʘʚʣʝʥʠʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.105), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦ-

ʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ Ÿ ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ Ÿ ʋʧʨʘʚʣʝʥʠʝ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ 

ʧʨʦʪʦʢʦʣʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ,  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 

ʈʠʩʫʥʦʢ 3.105 

2) ʇʘʨʘʤʝʪʨʳ 

ʆʢʥʦ ʇʘʨʘʤʝʪʨʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.106), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦ-

ʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ Ÿ ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ Ÿ ʇʘʨʘʤʝʪʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦ-

ʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ. 

 

ʈʠʩʫʥʦʢ 3.106 

ʇʘʨʘʤʝʪʨʳ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.56. 

ʊʘʙʣʠʮʘ 3.56 ï ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʀʥʪʝʨʬʝʡʩ ɺʳʙʦʨ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ 

ʇʨʦʪʦʢʦʣ ʇʨʦʪʦʢʦʣ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʚ ʯʘʩʘʭ 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ ʥʘ 
ʣʝʪʥʝʝ/ʟʠʤʥʝʝ ʚʨʝʤʷ 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʞʦʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ ʥʘ ʣʝʪ-
ʥʝʝ/ʟʠʤʥʝʝ ʚʨʝʤʷ 
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ʇʘʨʘʤʝʪʨʳ ʘʧʧʘʨʘʪʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.57; 

ʊʘʙʣʠʮʘ 3.57 ï ɸʧʧʘʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʟʨʝʰʝʥʘ ʈʘʟʨʝʰʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ 

ʇʝʨʠʦʜ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ɺʳʙʦʨ ʧʝʨʠʦʜʘ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʚ ʩʝʢʫʥʜʘʭ 

ʂʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʟʤʝʥʝʥʠʝ 
ʩʠʛʥʘʣʘ 

ɺʳʙʦʨ ʧʝʨʝʭʦʜʘ ʥʘ ʩʧʘʜ ʠʣʠ ʬʨʦʥʪ (ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ, ʢʦʛʜʘ ʙʫʜʝʪ 
ʧʨʦʠʟʚʝʜʝʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ) 

ʄʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʠʤʧʫʣʴʩʘ 

ɺʳʙʦʨ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ (ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʤʝʭ ʠ ʜʨʝ-
ʙʝʟʛʘ) ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ʂʘʣʠʙʨʦʚʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ɺʳʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ɼʦʧʫʩʪʠʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʝʨʠ-
ʦʜʘ ʩʠʥʭʨʦʠʤʧʫʣʴʩʘ 

ɺʳʙʦʨ ʜʦʧʫʩʪʠʤʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʧʝʨʠʦʜʘ ʩʠʥʭʨʦʠʤʧʫʣʴʩʘ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ʀʩʪʦʯʥʠʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʀʩʪʦʯʥʠʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ 

 

3) SNTP 

ʆʢʥʦ SNTP (ʩʤ. ʨʠʩʫʥʦʢ 3.107), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦʚʳʝ ʢʘ-

ʥʘʣʳ ʩʚʷʟʠ Ÿ ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ Ÿ SNTP, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ SNTP. 

 

ʈʠʩʫʥʦʢ 3.107 

ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ SNTP ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.58; 

ʊʘʙʣʠʮʘ 3.58 ï ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ SNTP 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ 

ʇʨʦʪʦʢʦʣ ʚʢʣʶʯʝʥ ʈʘʟʨʝʰʝʥʠʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ 

ɺʳʙʦʨ ʩʝʨʚʝʨʘ ï ʧʦ ʧʨʠʦʨʠʪʝʪʘʤ (ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʧʨʠʦʨʠʪʝ-
ʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʨʚʝʨʘ. ʇʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʘʭ, ʦʩʥʦʚ-
ʥʳʤ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʡ, ʦʙʲʷʚʣʝʥʥʳʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ); 
ï ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʚʳʙʦʨ ʩʝʨʚʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʠʝʨʘʨʭʠʠ 
ʩʝʨʚʝʨʦʚ. ʅʘʠʙʦʣʝʝ ʪʦʯʥʳʡ ʩʝʨʚʝʨ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ. 
ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ, ʦʩʥʦʚʥʳʤ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʡ, 
ʦʙʲʷʚʣʝʥʥʳʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ) 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʉʝʨʚʝʨ 1 (2, 3, 4) 

ɿʘʜʝʡʩʪʚʦʚʘʥ ʌʣʘʞʦʢ ʫʩʪʘʥʦʚʣʝʥ ï ʩʝʨʚʝʨ 1 (2, 3, 4) ʟʘʜʝʡʩʪʚʦʚʘʥ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝ-
ʤʝʥʠ 

ʇʨʠʦʨʠʪʝʪ ɿʘʜʘʝʪ ʫʨʦʚʝʥʴ ʧʨʠʦʨʠʪʝʪʘ ʩʝʨʚʝʨʘ ʧʨʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ, ʝʩʣʠ ɺʳ-
ʙʦʨ ʩʝʨʚʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʇʦ ʧʨʠʦʨʠʪʝʪʘʤ: 
ï ʦʯʝʥʴ ʥʠʟʢʠʡ; 
ï ʥʠʟʢʠʡ; 
ï ʚʳʩʦʢʠʡ; 
ï ʦʯʝʥʴ ʚʳʩʦʢʠʡ 

IP-ʘʜʨʝʩ ʩʝʨʚʝʨʘ ɸʜʨʝʩ ʩʝʨʚʝʨʘ, ʩ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ 

ʇʦʨʪ ʩʝʨʚʝʨʘ ʇʦʨʪ ʥʘ ʩʝʨʚʝʨʝ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʠʜʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ  
(123 ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʨʪ ʜʣʷ SNTP) 

ʇʝʨʠʦʜ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʩ ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 4096 ʩ), ʧʦ ʠʩ-
ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʦʚʪʦʨʷʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 

ɺʨʝʤʷ ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʘ, ʩ ɺʨʝʤʷ ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʘ ʦʪ ʩʝʨʚʝʨʘ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 
ʜʦ 60 ʩ)  

 

4) PTP 

ʆʢʥʦ PTP (ʩʤ. ʨʠʩʫʥʦʢ 3.108), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦʚʳʝ ʢʘ-

ʥʘʣʳ ʩʚʷʟʠ Ÿ ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ Ÿ PTP, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʧʨʦʪʦʢʦʣʘ PTP. 

 

ʈʠʩʫʥʦʢ 3.108 

ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ PTP ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʪʘʙʣʠʮʝ 3.59. 
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ʊʘʙʣʠʮʘ 3.59 ï ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ PTP 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ 

ʇʨʦʪʦʢʦʣ ʚʢʣʶʯʝʥ ʌʣʘʞʦʢ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʪʦʢʦʣ ʚʢʣʶʯʝʥ 

ʇʝʨʠʦʜ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʩ ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʚ ʩʝʢʫʥʜʘʭ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʦʚʪʦʨʷʝʪʩʷ ʩʠʥ-
ʭʨʦʥʠʟʘʮʠʷ 

ʊʠʧ ʯʘʩʦʚ ɿʘʜʘʝʪ ʘʣʛʦʨʠʪʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (Boundary, Transparet) 

Management via PTP ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʈʊʈ 

Sync lower bound  ʄʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʘʩʭʦʞʜʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʯʘʩʦʚ ʠ ʠʩʪʦʯʥʠʢʘ ʦʧʦʨʥʦʛʦ 
ʚʨʝʤʝʥʠ ʚ ʥʘʥʦʩʝʢʫʥʜʘʭ 

Sync upper bound  ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʘʩʭʦʞʜʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʯʘʩʦʚ ʠ ʠʩʪʦʯʥʠʢʘ 
ʦʧʦʨʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʥʘʥʦʩʝʢʫʥʜʘʭ 

(Boundary) domain  ʇʨʠʚʷʟʢʘ ʪʝʨʤʠʥʘʣʘ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʜʦʤʝʥʫ PTP 

(Boundary) priority1  ʆʧʨʝʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪ ʜʣʷ ʧʦʨʪʘ 1 

(Boundary) priority2  ʆʧʨʝʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪ ʜʣʷ ʧʦʨʪʘ 2 

(Boundary) utc offset  ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʦʡ PTP ʠ UTC ʚ ʩʝʢʫʥʜʘʭ 

(Boundary) utc offset is valid ʅʘʣʠʯʠʝ ʩʤʝʱʝʥʠʷ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ 

(Transparent) delay mechanism ɸʣʛʦʨʠʪʤ ʠʟʤʝʨʝʥʠʷ ʟʘʜʝʨʞʢʠ ʚ ʪʝʨʤʠʥʘʣʝ, ʧʝʨʝʜʘʶʱʝʡʩʷ ʚ ʩʦʦʙʱʝ-
ʥʠʷʭ ʈʊʈ 

(Transparent) is multi domain ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʈʊʈ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʪ ʜʦʤʝʥʘ 

(Transparent) network protocol ʉʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʡ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

(Transparent) primary domain  ʇʨʠʚʷʟʢʘ ʪʝʨʤʠʥʘʣʘ ʢ ʜʦʤʝʥʫ PTP 

(Transparent) is sync local clock ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʣʦʢʘʣʴʥʳʭ ʯʘʩʦʚ 

(Transparent) vlan ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʈʊʈ ʚ ʟʘʜʘʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ (VLAN ID), ʥʦʤʝʨ 
ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ 

(Transparent) vlan-priority  ʇʨʠʦʨʠʪʝʪ, ʩ ʢʦʪʦʨʳʤ ʪʝʨʤʠʥʘʣ ʧʝʨʝʜʘʝʪ ʩʦʦʙʱʝʥʠʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 
ʈʊʈ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʜʘʥʥʦʤʫ VLAN ID 

 

3.4.5.13.6 ʇʨʦʪʦʢʦʣʳ ʩʚʷʟʠ 

1) ʋʧʨʘʚʣʝʥʠʝ 

ʆʢʥʦ ʋʧʨʘʚʣʝʥʠʝ, ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ 

ʩʚʷʟʠ Ÿ ʇʨʦʪʦʢʦʣʳ ʩʚʷʟʠ Ÿ ʋʧʨʘʚʣʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ, ʫʜʘʣʝʥʠʷ ʠ ʢʦʥʬʠʛʫ-

ʨʠʨʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʦʚ. ɼʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ,  ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 3.109). 

 

ʈʠʩʫʥʦʢ 3.109 

ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.60; 



98 
ʕʂʈɸ.00019-01 34 02 

ʊʘʙʣʠʮʘ 3.60 ï ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 61850-8-1, ʄʕʂ 61850-MMS ʂʣʠʝʥʪ, Modbus TCP ʉʝʨʚʝʨ, Modbus RTU 
ɺʝʜʦʤʳʡ*, ʄʕʂ 60870-5-103 ɺʝʜʦʤʳʡ*, ʄʕʂ 60870-5-104 ʉʝʨʚʝʨ*, DDT ʜʘʪʯʠʢʠ 
(ʜʘʪʯʠʢʠ ɼɼʊ) 

ʇʨʦʪʦʢʦʣ ʚʢʣʶʯʝʥ ʇʨʠʟʥʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

* ʆʙʱʠʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ. 

 

2) ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 60870-5-103 (ʩʤ. ʨʠʩʫʥʦʢ 3.110) 

 

ʈʠʩʫʥʦʢ 3.110 

ʆʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 60870-5-103 ʧʨʠʚʝʜʝʥʦ ʚ  

ʪʘʙʣʠʮʝ 3.61; 

ʊʘʙʣʠʮʘ 3.61 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 60870-5-103 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ 

ʊʠʧ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ ɿʘʜʘʝʪ ʪʠʧ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ: 
ï ʮʠʢʣʠʯʝʩʢʘʷ; 
ï ʩʧʦʨʘʜʠʯʝʩʢʘʷ; 
ï ʮʠʢʣʠʯʝʩʢʘʷ ʠ ʩʧʦʨʘʜʠʯʝʩʢʘʷ; 
ï ʚʳʢʣʶʯʝʥʦ 

ʇʝʨʠʦʜ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ, ʩ ɺʨʝʤʷ, ʟʘʜʘʶʱʝʝ ʟʘʜʝʨʞʢʫ ʚ ʩʝʢʫʥʜʘʭ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʟʤʝʨʝʥʠʡ 

ʌʦʨʤʘʪ ʠʟʤʝʨʝʥʠʡ ʌʦʨʤʘʪ ʠʟʤʝʨʝʥʠʡ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ: 
ï ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ (asdu 4); 
ï ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ (asdu 9) 

ɸʥʘʣʦʛʦʚʳʝ ʜʘʥʥʳʝ ɸʥʘʣʦʛʦʚʳʝ ʚʝʣʠʯʠʥʳ / ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ / ɿʘʱʠʪʥʳʝ ʚʝʢʪʦʨʳ 

ɼʠʩʢʨʝʪʥʳʝ ʜʘʥʥʳʝ ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ / ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʶʱʝʝ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʶʱʝʝ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʘʥʘʣʦʛʦʚʳʭ ʚʝʣʠʯʠʥ ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʶʱʝʝ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʘʥʘʣʦʛʦʚʳʭ ʚʝʣʠʯʠʥ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʶʱʝʝ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ 

ʇʨʦʧʫʩʢ ʥʫʣʝʡ ʚ ʧʦʣʝ INF ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ʘʜʨʝʩʘ ʜʣʷ ʧʨʦʪʦʢʦʣʘ 
ʄʕʂ 60870-5-103 ʛʝʥʝʨʠʨʫʝʪʩʷ ʙʝʟ ʧʦʣʝʡ INF = 0 
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3) ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 60870-5-104 ʉʝʨʚʝʨ (ʩʤ. ʨʠʩʫʥʦʢ 3.111) 

 

ʈʠʩʫʥʦʢ 3.111 

ʆʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 60870-5-104 ʧʨʠʚʝʜʝʥʦ ʚ  

ʪʘʙʣʠʮʝ 3.62; 

ʊʘʙʣʠʮʘ 3.62 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 60870-5-104 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ 

ʇʨʦʪʦʢʦʣ ʚʢʣʶʯʝʥ ʇʨʠʟʥʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʂʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʢʣʠʝʥʪʦʚ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ 
ʦʪ 1 ʜʦ 10), ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʪʝʨʤʠʥʘʣʫ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-104 

ʊʠʧ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ ɿʘʜʘʝʪ ʪʠʧ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ: 
ï ʮʠʢʣʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ (ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ); 
ï ʩʧʦʨʘʜʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ (ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʠʛʥʘʣʘ); 
ï ʮʠʢʣʠʯʝʩʢʘʷ ʠ ʩʧʦʨʘʜʠʯʝʩʢʘʷ (ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʠ ʧʨʠ 
ʠʟʤʝʥʝʥʠʠ ʩʠʛʥʘʣʘ); 
ï ʚʳʢʣʶʯʝʥʦ (ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ)  

ʊʘʡʤ-ʘʫʪ ʢʣʠʝʥʪʘ, ʩ ʇʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʚ ʩʝʢʫʥʜʘʭ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 
120 ʩ), ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʢʦʪʦʨʦʛʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʚʷʟʴ ʩ ʢʣʠʝʥʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ, 
ʝʩʣʠ ʦʪ ʢʣʠʝʥʪʘ ʥʝ ʧʨʠʥʠʤʘʣʠʩʴ ʜʘʥʥʳʝ 

ʊʠʧ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ɿʘʜʘʝʪ ʪʠʧ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ: 
ï ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʝ; 
ï ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ; 
ï ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ 

ʇʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ, ʩ ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʚ ʩʝʢʫʥʜʘʭ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 
900 ʩ), ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʚʪʦʨʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʮʠʢʣʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ 

ɼʠʩʢʨʝʪʥʳʝ ʜʘʥʥʳʝ ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ / ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɸʥʘʣʦʛʦʚʳʝ ʜʘʥʥʳʝ ɸʥʘʣʦʛʦʚʳʝ ʚʝʣʠʯʠʥʳ / ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ / ɿʘʱʠʪʥʳʝ ʚʝʢʪʦʨʳ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʣʦʛʠʯʝʩʢʠʭ 
ʩʠʛʥʘʣʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 
ʜʦ 16777215), ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ ʟʥʘ-
ʯʝʥʠʝ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-
ʯʘʥʠʶ 257 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʜʠʩʢʨʝʪʥʳʭ 
ʚʳʭʦʜʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 
ʜʦ 16777215) ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ ʟʥʘʯʝ-
ʥʠʝ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘ-
ʥʠʶ 1281 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʘʥʘʣʦʛʦʚʳʭ 
ʚʝʣʠʯʠʥ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʘʥʘʣʦʛʦʚʳʭ ʠʟʤʝʨʝʥʠʡ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ 
ʦʪ 1 ʜʦ 16777215) ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ 
ʟʥʘʯʝʥʠʝ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ. ɿʥʘʯʝʥʠʝ ʧʦ 
ʫʤʦʣʯʘʥʠʶ 2561 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʚʳʯʠʩʣʷʝ-
ʤʳʭ ʚʝʣʠʯʠʥ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 
1 ʜʦ 16777215) ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ 
ʟʥʘʯʝʥʠʝ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ. ɿʥʘʯʝʥʠʝ ʧʦ 
ʫʤʦʣʯʘʥʠʶ 3073 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʟʘʱʠʪʥʳʭ 
ʚʝʢʪʦʨʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʟʘʱʠʪʥʳʭ ʚʝʢʪʦʨʦʚ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 
ʜʦ 16777215) ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ ʟʥʘ-
ʯʝʥʠʝ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣ-
ʯʘʥʠʶ 3329 

ʈʝʞʠʤ ʧʝʨʝʜʘʯʠ* ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ ï ɹʘʣʘʥʩʥʳʡ 

ʈʘʟʤʝʨ ʘʜʨʝʩʘ ASDU* ʇʦ ʫʤʦʣʯʘʥʠʶ ï 2 

ʈʘʟʤʝʨ ʧʦʣʷ ʧʨʠʯʠʥʘ ʧʝ-
ʨʝʜʘʯʠ* 

ʇʦ ʫʤʦʣʯʘʥʠʶ ï 2 

ʈʘʟʤʝʨ ʘʜʨʝʩʘ ʦʙʲʝʢʪʘ ʠʥ-
ʬʦʨʤʘʮʠʠ* 

ʇʦ ʫʤʦʣʯʘʥʠʶ ï 3 

k ʄʘʢʩ. ʢʦʣ-ʚʦ APDU ʙʝʟ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ɿʥʘʯʝʥʠʝ k ʧʦʢʘʟʳʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʥʫʤʝʨʦ-
ʚʘʥʥʳʭ APDU ʬʦʨʤʘʪʘ I, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʦ ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

w ʆʪʧʨʘʚʢʘ ACK ʧʦʩʣʝ ʧʦ-
ʣʫʯʝʥʠʷ w APDU 

ɿʥʘʯʝʥʠʝ w ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʯʠʪʘʥʥʳʭ APDU, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ ʦʪʧʨʘ-
ʚʠʪʴ ACK 

ɸʜʨʝʩ ASDU ʇʦ ʫʤʦʣʯʘʥʠʶ ï 1 (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 247) 

 
           * ʅʝʠʟʤʝʥʥʳʡ ʧʘʨʘʤʝʪʨ, ʥʦʩʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

 

4) ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 61850-8-1 (ʩʤ. ʨʠʩʫʥʦʢ 3.112) 

 
ʈʠʩʫʥʦʢ 3.112 

ʆʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 61850-8-1 ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.63. 
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ʊʘʙʣʠʮʘ 3.63 ï ʆʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 61850-8-1 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ 

ʇʨʦʪʦʢʦʣ ʚʢʣʶʯʝʥ ʇʨʠʟʥʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʈʘʟʨʝʰʝʥʠʝ ʠʩʭʦʜʷʱʠʭ GOOSE ʇʣʘʥʠʨʫʝʪʩʷ ʦʙʤʝʥ ʜʠʩʢʨʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʪʝʨʤʠʥʘʣʘʤʠ ʧʦ-
ʩʨʝʜʩʪʚʦʤ GOOSE-ʩʦʦʙʱʝʥʠʡ. ɼʣʷ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʧʣʘʥʠʨʫ-
ʝʪʩʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ʈʘʟʨʝʰʝʥʠʝ ʚʭʦʜʷʱʠʭ GOOSE ʇʣʘʥʠʨʫʝʪʩʷ ʦʙʤʝʥ ʜʠʩʢʨʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʪʝʨʤʠʥʘʣʘʤʠ ʧʦ-
ʩʨʝʜʩʪʚʦʤ GOOSE-ʩʦʦʙʱʝʥʠʡ. ɼʣʷ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʧʣʘʥʠʨʫ-
ʝʪʩʷ ʧʨʠʝʤ ʜʘʥʥʳʭ 

ʀʤʷ ʫʩʪʨʦʡʩʪʚʘ ʀʤʷ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ʪʝʨʤʠʥʘʣʘ 

ʇʨʠʟʥʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʰʠʨʝʥ-
ʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʄʕʂ 61850-8-1 
ʧʦ ʜʦʙʘʚʣʝʥʠʶ ʩʚʦʠʭ ʪʠʧʦʚ ʠ ʘʪʨʠʙʫʪʦʚ ʜʘʥʥʳʭ 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʇʨʠʟʥʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 

ʂʦʜʠʨʦʚʢʘ ʠʤʝʥ ʬʘʡʣʦʚ 
COMTRADE 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʢʦʜʠʨʦʚʢʘ ʜʣʷ ʠʤʝʥ ʬʘʡʣʦʚ COMTRADE (Windows-
1251 ʠʣʠ UTF-8) 

 

ʘ) ʇʘʨʘʤʝʪʨʳ ʠʩʭʦʜʷʱʠʭ GOOSE (ʩʤ. ʨʠʩʫʥʦʢ 3.113) 

 

 

ʈʠʩʫʥʦʢ 3.113 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʩʭʦʜʷʱʠʭ GOOSE ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.64; 

ʊʘʙʣʠʮʘ 3.64 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʩʭʦʜʷʱʠʭ GOOSE 

ʇʘʨʘʤʝʪʨ ʅʘʟʥʘʯʝʥʠʝ 

 
ɼʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠʩʭʦʜʷʱʝʛʦ GOOSE-ʩʦʦʙʱʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʩʭʦʜʷʱʝʛʦ GOOSE-ʩʦʦʙʱʝʥʠʷ 

ʂʣʘʩʩ GOOSE ʩʦʦʙʱʝʥʠʷ ʂʣʘʩʩʳ GOOSE-ʩʦʦʙʱʝʥʠʡ: 
ï none; 
ï I (Type 1A); 
ï II (Type 1ɺ); 
ï III (Type 1ɺ) 

MAC-ʘʜʨʝʩ  MAC-ʘʜʨʝʩ, ʥʘ ʢʦʪʦʨʳʡ ʙʫʜʫʪ ʦʪʧʨʘʚʣʷʪʴʩʷ GOOSE-ʧʘʢʝʪʳ 

AppID (hex) ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʨʘʩʩʳʣʢʫ: 
ï hex ï ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʷ; 
ï dec ï ʙʝʟʟʥʘʢʦʚʦʝ ʮʝʣʦʝ.  
ɼʦʣʞʝʥ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ ʚʩʝʭ GOOSE-ʩʦʦʙʱʝʥʠʡ ʥʘ ʧʦʜʩʪʘʥʮʠʠ ʜʣʷ 
ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ 

AppID (dec) 
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ʇʘʨʘʤʝʪʨ ʅʘʟʥʘʯʝʥʠʝ 

ʂʦʥʪʨʦʣʴʥʳʡ ʙʣʦʢ (Control 
block) 

ʀʤʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʣʦʢʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʨʘʩʩʳʣʢʫ GOOSE 

ʅʘʙʦʨ ʜʘʥʥʳʭ (DataSet) ʀʤʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ GOOSE 

ID GOOSE (GoID) ʋʥʠʢʘʣʴʥʳʡ ʧʨʠʟʥʘʢ ʦʙʲʝʢʪʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʣʠʯʠʪʴ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʦʙʲʝʢ-
ʪʦʚ 

ɺʝʨʩʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 
GOOSE 

ɺʝʨʩʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ GOOSE ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 
ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ GOOSE 

ʅʦʨʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʦʪ-
ʧʨʘʚʢʠ GOOSE, ʤʩ 

ʇʝʨʠʦʜ ʮʠʢʣʠʯʝʩʢʦʡ ʦʪʧʨʘʚʢʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʟʤʝʥʝʥʠʡ ʩʠʛʥʘʣʦʚ. ʇʝʨʠʦ-
ʜʠʯʝʩʢʘʷ ʦʪʧʨʘʚʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʣʠʯʠʷ ʩʚʷʟʠ. ɼʦʧʫʩʪʠʤʳʡ 
ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʦʪ 100 ʜʦ 65000 ʤʩ 

ʄʠʥʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʦʪ-
ʧʨʘʚʢʠ GOOSE, ʤʩ 

ʄʠʥʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʮʠʢʣʠʯʝʩʢʦʡ ʦʪʧʨʘʚʢʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʟʤʝʥʝʥʠʡ 
ʩʠʛʥʘʣʦʚ. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʦʪ 4 ʜʦ 10000 ʤʩ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʩ ʤʠ-
ʥʠʤʘʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʦʪ-
ʧʨʘʚʢʠ, ʰʪ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʦʪʧʨʘʚʢʠ. ɼʦʧʫʩʪʠʤʳʡ 
ʜʠʘʧʦʟʦʥ ʦʪ 2 ʜʦ 10 

ɼʚʫʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠ-
ʦʜʘ ʜʦ ʧʝʨʠʦʜʘ ʥʦʨʤʘʣʴʥʦʡ 
ʦʪʧʨʘʚʢʠ 

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʛʝ ʜʚʫʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠʦʜʘ ʦʪʧʨʘʚʢʠ ʧʨʦ-
ʠʩʭʦʜʠʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥ ʥʝ ʜʦʩʪʠʛʥʝʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʧʨʘʚʢʠ. 
ʇʨʠ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʛʝ ʜʚʫʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠʦʜʘ ʦʪʧʨʘʚʢʠ 
ʧʨʦʠʩʭʦʜʠʪ ʜʣʷ ʫʢʘʟʘʥʥʦʛʦ ʚ ʧʘʨʘʤʝʪʨʝ çʂʦʣʠʯʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʩ ʜʚʫ-
ʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʝʨʠʦʜʘ ʦʪʧʨʘʚʢʠè ʢʦʣʠʯʝʩʪʚʘ ʩʦʦʙʱʝʥʠʡ, ʧʦʩʣʝ 
ʢʦʪʦʨʳʭ ʧʝʨʠʦʜ ʦʪʧʨʘʚʢʠ ʩʨʘʟʫ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʥʦʨʤʘʣʴʥʦʤʫ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʩ ʜʚʫ-
ʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ  ʧʝʨʠ-
ʦʜʘ ʦʪʧʨʘʚʢʠ, ʰʪ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʩ ʜʚʫʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ  ʧʝʨʠʦʜʘ ʦʪʧʨʘʚʢʠ. ɼʦ-
ʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʦʪ 1 ʜʦ 10 

ʈʘʟʨʝʰʠʪʴ VLAN ʈʘʟʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ VLAN ʚ ʠʩʭʦʜʷʱʠʭ GOOSE-ʩʦʦʙʱʝʥʠʷʭ 

ID VLAN ʎʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ (ʦʪ 2 ʜʦ 4094), ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ VLAN ʜʣʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ  

ʇʨʠʦʨʠʪʝʪ VLAN ʎʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʨʠʪʝʪʘ ʠʩʭʦʜʷʱʠʭ GOOSE-ʩʦʦʙʱʝʥʠʡ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ VLAN  

ʉʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩ ʀʥʪʝʨʬʝʡʩ Ethernet, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʦʪʧʨʘʚʣʷʝʪʩʷ GOOSE-ʩʦʦʙʱʝʥʠʝ 

ʌʣʘʛ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʢʦʜʠ-
ʨʦʚʘʥʠʷ 

ʌʣʘʛ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ 

 

ʙ) ʇʘʨʘʤʝʪʨʳ ʚʭʦʜʷʱʠʭ GOOSE (ʩʤ. ʨʠʩʫʥʦʢ 3.114) 

 

ʈʠʩʫʥʦʢ 3.114 
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ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʭʦʜʷʱʠʭ GOOSE ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.65; 

ʊʘʙʣʠʮʘ 3.65 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʭʦʜʷʱʠʭ GOOSE 

ʇʘʨʘʤʝʪʨ ʅʘʟʥʘʯʝʥʠʝ 

 

ɼʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ ʠʤʧʦʨʪ ʠʟ cid-ʬʘʡʣʘ ʚʭʦʜʷʱʝʛʦ GOOSE-ʩʦʦʙʱʝʥʠʷ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʭʦʜʷʱʝʛʦ GOOSE-ʩʦʦʙʱʝʥʠʷ 

MAC-ʘʜʨʝʩ MAC-ʘʜʨʝʩ, c ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴʩʷ GOOSE-ʧʘʢʝʪʳ 

AppID (hex) ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʨʘʩʩʳʣʢʫ: 
ï hex ï ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʷ; 
ï dec ï ʙʝʟʟʥʘʢʦʚʦʝ ʮʝʣʦʝ ʜʝʩʷʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʷ 

AppID (dec) 

ʂʦʥʪʨʦʣʴʥʳʡ ʙʣʦʢ (Control 
block) 

ʀʤʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʣʦʢʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʨʘʩʩʳʣʢʫ GOOSE 

ʅʘʙʦʨ ʜʘʥʥʳʭ (DataSet) ʀʤʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ GOOSE. ʉʠʛʥʘʣʳ ʘʥʘʣʦʛʦʚʳʝ ʩ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ ʠ ʩʣʫ-
ʞʝʙʥʳʝ ʥʝ ʨʝʘʣʠʟʦʚʘʥʳ  

ID GOOSE (GoID) ʋʥʠʢʘʣʴʥʳʡ ʧʨʠʟʥʘʢ ʦʙʲʝʢʪʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʣʠʯʠʪʴ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

ɺʝʨʩʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 
GOOSE 

ɺʝʨʩʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ GOOSE ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʟ-
ʤʝʥʝʥʠʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ GOOSE 

ʈʘʟʨʝʰʠʪʴ VLAN ʈʘʟʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ VLAN ʚʦ ʚʭʦʜʷʱʠʭ GOOSE-ʩʦʦʙʱʝʥʠʷʭ 

ID VLAN ʎʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ VLAN ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ɿʥʘʯʝʥʠʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʩʚʷʟʠ/ʧʣʦʭʦʤ ʢʘʯʝʩʪʚʝ/ 
ʤʝʪʢʝ TEST ʚ ʨʝʞʠʤʝ çʈʘ-
ʙʦʪʘè 

ɿʥʘʯʝʥʠʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ/ʧʣʦʭʦʤ ʢʘʯʝʩʪʚʝ/ʤʝʪʢʝ TEST ʚ ʨʝʞʠʤʝ 
çʈʘʙʦʪʘè 

ʌʣʘʛ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʢʦʜʠ-
ʨʦʚʘʥʠʷ 

ʌʣʘʛ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ 

 
ɼʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʘʢʪʠʚʠʨʦʚʘʥʠʝ ʚʭʦʜʘ ʠ ʥʘʩʪʨʦʡʢʘ 
ʚʭʦʜʷʱʠʭ ʩʠʛʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ˉ ʅʦʤʝʨ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʀʤʷ ʩʠʛʥʘʣʘ  ʀʤʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʊʠʧ ʜʘʥʥʳʭ  ʊʠʧ ʜʘʥʥʳʭ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

 

ʚ) ʇʘʨʘʤʝʪʨʳ ʚʭʦʜʷʱʠʭ SV (ʩʤ. ʨʠʩʫʥʦʢ 3.115) 

 

ʈʠʩʫʥʦʢ 3.115 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʭʦʜʷʱʠʭ SV ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.66; 
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ʊʘʙʣʠʮʘ 3.66 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʭʦʜʷʱʠʭ SV 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɼʦʧʫʩʪʠʤʳʡ ʚʦʟʨʘʩʪ ʫʩʪʘʨʝʚʰʠʭ ʧʘʢʝʪʦʚ, ʤʩ ɼʦʧʫʩʪʠʤʳʡ ʚʦʟʨʘʩʪ ʫʩʪʘʨʝʚʰʠʭ ʧʘʢʝʪʦʚ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ˉ ʅʦʤʝʨ ʧʘʢʝʪʘ 

svID ʀʜʝʥʪʠʬʠʢʘʪʦʨ SV-ʧʦʪʦʢʘ 

MAC MAC-ʘʜʨʝʩ 

 

ʛ) ʇʘʨʘʤʝʪʨʳ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ (ʩʤ. ʨʠʩʫʥʦʢ 3.116) 

 

ʈʠʩʫʥʦʢ 3.116 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.67; 

ʊʘʙʣʠʮʘ 3.67 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘʙʦʨʘ ʜʘʥʥʳʭ 

ʊʠʧ ʊʠʧ ʥʘʙʦʨʘ ʜʘʥʥʳʭ 

ʊʠʧ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʊʠʧ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: 
ï ʦʙʲʝʢʪ ʜʘʥʥʳʭ; 
ï ʟʥʘʯʝʥʠʝ; 
ï ʟʥʘʯʝʥʠʝ, ʢʘʯʝʩʪʚʦ; 
ï ʟʥʘʯʝʥʠʝ, ʢʘʯʝʩʪʚʦ, ʚʨʝʤʷ 

,  
ɼʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʥʘʙʦʨʘ ʜʘʥʥʳʭ 

ɼʦʩʪʫʧʥʳʝ ʩʠʛʥʘʣʳ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʉʠʛʥʘʣ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

ɺʳʙʨʘʥʥʳʝ ʩʠʛʥʘʣʳ ʥʘʙʦʨʘ ʜʘʥʥʳʭ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ 

ˉ ʚ ʛʨ. ʅʦʤʝʨ ʩʠʛʥʘʣʘ ʚ ʛʨʫʧʧʝ 

ʉʠʛʥʘʣ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

ɻʨʫʧʧʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧʳ 

,  
ɼʦʙʘʚʠʪʴ, ʫʜʘʣʠʪʴ ʚʳʙʨʘʥʥʳʝ ʩʠʛʥʘʣʳ ʚ ʥʘʙʦʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 
ɼʦʙʘʚʠʪʴ ʩʠʛʥʘʣʳ ʧʝʨʝʜ ʚʳʙʨʘʥʥʳʤ ʚ ʥʘʙʦʨʝ 

,  
ɼʦʙʘʚʠʪʴ, ʫʜʘʣʠʪʴ ʚʩʝ ʩʠʛʥʘʣʳ ʚ ʥʘʙʦʨ(ʝ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

,  
ʇʝʨʝʤʝʩʪʠʪʴ ʩʠʛʥʘʣʳ ʚʚʝʨʭ, ʚʥʠʟ ʥʘ 10 ʧʦʟʠʮʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

,  
ʇʝʨʝʤʝʩʪʠʪʴ ʩʠʛʥʘʣʳ ʚʚʝʨʭ, ʚʥʠʟ ʥʘ ʦʜʥʫ ʧʦʟʠʮʠʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 

ʜ) ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʦʚ ʦʪʯʝʪʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.117) 

 

ʈʠʩʫʥʦʢ 3.117 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʦʚ ʦʪʯʝʪʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.68. 

ʊʘʙʣʠʮʘ 3.68 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʦʚ ʦʪʯʝʪʦʚ 

ʇʘʨʘʤʝʪʨ ʅʘʟʥʘʯʝʥʠʝ 

ʇʘʨʘʤʝʪʨ ʇʘʨʘʤʝʪʨ ʙʣʦʢʘ ʦʪʯʝʪʦʚ 

ɿʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ɽʜ. ʠʟʤ. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʆʧʠʩʘʥʠʝ ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʙʣʦʢʘ ʦʪʯʝʪʦʚ 
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ʇʘʨʘʤʝʪʨ ʅʘʟʥʘʯʝʥʠʝ 

ʊʠʧ:  
ï ʅʝʙʫʬʝʨʠʟʦʚʘʥʥʳʡ ʜʠʩʢʨʝʪʥʳʡ; 
ï ɹʫʬʝʨʠʟʦʚʘʥʥʳʡ ʜʠʩʢʨʝʪʥʳʡ; 
ï ʅʝʙʫʬʝʨʠʟʦʚʘʥʥʳʡ ʘʥʘʣʦʛʦʚʳʡ; 
ï ɹʫʬʝʨʠʟʦʚʘʥʥʳʡ ʘʥʘʣʦʛʦʚʳʡ; 
ï ʅʝʙʫʬʝʨʠʟʦʚʘʥʥʳʡ ʩʣʫʞʝʙʥʳʡ; 
ï ɹʫʬʝʨʠʟʦʚʘʥʥʳʡ ʩʣʫʞʝʙʥʳʡ; 
ï ʅʝʙʫʬʝʨʠʟʦʚʘʥʥʳʡ ʩʤʝʰʘʥʥʳʡ; 
ï ɹʫʬʝʨʠʟʦʚʘʥʥʳʡ ʩʤʝʰʘʥʥʳʡ 

ʅʝʙʫʬʝʨʠʟʦʚʘʥʥʳʡ ï ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʘʥ-
ʥʳʝ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ; 
ɹʫʬʝʨʠʟʦʚʘʥʥʳʡ ï ʥʘ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʠʷ ʩʚʷʟʠ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷ-
ʶʪʩʷ ʚ ʵʥʝʨʛʦʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʪʝʨʤʠʥʘʣʘ ʠ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝ-
ʥʠʠ ʩʚʷʟʠ ʧʝʨʝʜʘʶʪʩʷ ʢʣʠʝʥʪʫ 

ʅʘʙʦʨ ʜʘʥʥʳʭ ʀʤʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʦʪʯʝʪʦʤ 

ʇʝʨʠʦʜ ʦʪʧʨʘʚʢʠ ʦʪʯʝʪʦʚ ɺʨʝʤʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʦʪʧʨʘʚʢʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ 

ɺʨʝʤʷ ʙʫʬʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ɺʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʦʪʯʝʪʘ ʧʦ ʬʘʢʪʫ ʠʟ-
ʤʝʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ɺʝʨʩʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʣʦʢʘ ʦʪʯʝʪʦʚ ɺʝʨʩʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʣʦʢʘ ʦʪʯʝʪʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʙʣʦʢʘ ʦʪʯʝʪʦʚ ʂʦʣʠʯʝʩʪʚʦ ʦʜʠʥʘʢʦʚʳʭ ʙʣʦʢʦʚ ʦʪʯʝʪʦʚ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʙʣʦʢʘ ʦʪʯʝʪʘ ʊʝʢʩʪʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʙʣʦʢʘ ʦʪʯʝʪʘ ʜʘʥʥʳʭ 

ʇʦʣʷ ʉʧʠʩʦʢ ʧʦʣʝʡ (ʥʘ ʚʳʙʦʨ), ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʦʪʯʝʪʝ 

ʈʝʞʠʤʳ ʉʧʠʩʦʢ ʨʝʞʠʤʦʚ ʧʝʨʝʜʘʯʠ 

 

3.4.5.13.7 ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ 

ʆʢʥʦ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.118), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠʥʘʣʘ 

ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ Ÿ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʦʙʨʘ-

ʞʝʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʦʛʦ ʬʦʨʤʘʪʘ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus. 

 

ʈʠʩʫʥʦʢ 3.118 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.69. 

ʊʘʙʣʠʮʘ 3.69 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʵʣʝʤʝʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ 

ɻʨʫʧʧʘ ʩʠʛʥʘʣʦʚ ɻʨʫʧʧʘ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ ʵʣʝʤʝʥʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ 

ʉʠʛʥʘʣ ʛʨʫʧʧʳ 
ʉʠʛʥʘʣ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʵʣʝʤʝʥʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 
ʜʘʥʥʳʭ 

ʀʩʭʦʜʥʳʡ ʪʠʧ ʜʘʥʥʳʭ ʊʠʧ ʜʘʥʥʳʭ ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʂʦʥʝʯʥʳʡ ʪʠʧ ʜʘʥʥʳʭ ʊʠʧ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ 

ɸʜʨʝʩ ʥʦʚʦʛʦ ʩʠʛʥʘʣʘ ɸʜʨʝʩ ʵʣʝʤʝʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʚ ʢʘʨʪʝ ʧʘʤʷʪʠ Modbus 

ʀʤʷ ʥʦʚʦʛʦ ʩʠʛʥʘʣʘ ʀʤʷ ʵʣʝʤʝʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ 

, 
 ɼʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʩʠʛʥʘʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
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3.4.5.13.8 ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

ʆʢʥʦ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 3.119), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʪʝʨʤʠ-

ʥʘʣʘ ʋʩʪʘʚʢʠ Ÿ ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ Ÿ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʜʦʩʪʫʧʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ 

ʄʕʂ 61850-8-1. 

 

ʈʠʩʫʥʦʢ 3.119 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ  

ʪʘʙʣʠʮʝ 3.70. 

ʊʘʙʣʠʮʘ 3.70 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʈʘʟʨʝʰʝʥʦ ʫʧʨʘʚʣʷʪʴ ʪʦʣʴʢʦ ʩ IP-ʘʜʨʝʩʦʚ, 
ʫʢʘʟʘʥʥʳʭ ʚ ʪʝʢʫʱʝʤ ʩʧʠʩʢʝ 

ɺʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʪʦʣʴʢʦ ʩ ʫʢʘʟʘʥʥʳʭ ʚ ʩʧʠʩʢʝ IP-
ʘʜʨʝʩʦʚ 

, 
 ɼʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʅʦʤʝʨ ʅʦʤʝʨ ʵʣʝʤʝʥʪʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 

IP-ʘʜʨʝʩ IP-ʘʜʨʝʩ ʢʦʤʧʴʶʪʝʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘ 

 

3.4.6 ɿʘʧʠʩʴ ʫʩʪʘʚʦʢ 

ʆʧʝʨʘʮʠʷ ʟʘʧʠʩʠ ʫʩʪʘʚʦʢ ʚ ʪʝʨʤʠʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʯʝʨʝʟ ʢʦʤʘʥʜʫ . ʇʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʢʦʤʘʥʜʳ ʚ ʪʝʨʤʠʥʘʣ ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʫʩʪʘʚʢʠ, ʟʘʜʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʝ. 

ʇʦʩʣʝ ʟʘʧʠʩʠ ʫʩʪʘʚʦʢ ʧʨʦʠʟʦʡʜʝʪ ʦʙʥʦʚʣʝʥʠʝ ʪʝʢʫʱʝʛʦ ʦʪʢʨʳʪʦʛʦ ʦʢʥʘ ʠ ʟʘʛʨʫʟʢʘ ʥʦʚʳʭ 

ʫʩʪʘʚʦʢ. 

3.4.7 ʆʙʥʦʚʣʝʥʠʝ ʫʩʪʘʚʦʢ 

ʂʥʦʧʢʘ ʦʙʥʦʚʣʝʥʠʷ ʫʩʪʘʚʦʢ          , ʢʦʪʦʨʘʷ ʜʦʩʪʫʧʥʘ ʠʟ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʫʩʪʘʚʦʢ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʢʦ-

ʤʘʥʜʳ ʠʟ ʪʝʨʤʠʥʘʣʘ ʟʘʛʨʫʞʘʶʪʩʷ ʪʝʢʫʱʠʝ ʫʩʪʘʚʢʠ ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ. 
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3.4.8 ʈʫʯʥʦʡ ʧʫʩʢ ʦʩʮʠʣʣʦʛʨʘʬʘ 

ʂʥʦʧʢʘ ʧʫʩʢʘ ʦʩʮʠʣʣʦʛʨʘʬʘ ʟʘʧʫʩʢʘʝʪ ʦʩʮʠʣʣʦʛʨʘʬ ʚ ʪʝʨʤʠʥʘʣʝ. ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʟʚʘʥʘ ʯʝʨʝʟ ʢʦʤʘʥʜʫ ʂʦʤʘʥʜʳ Ÿ ʇʫʩʢ ʦʩʮʠʣʣʦʛʨʘʬʘ. 

3.4.9 ʉʦʭʨʘʥʝʥʠʝ ʦʪʯʸʪʘ ʧʦ ʜʘʥʥʳʤ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 61850-8-1 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʘʥʘʣʦʛʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʪʝʨʤʠʥʘʣʘ, ʜʦ-

ʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 61850-8-1, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʯʝʪ (ʆʪʯʝʪʳ 

Ÿ ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 61850-8-1). ʌʘʡʣ ʦʪʯʝʪʘ ʩʢʘʯʠʚʘʝʪʩʷ ʩ ʪʝʨʤʠʥʘʣʘ ʚ ʬʦʨʤʘʪʝ *.xml. 

ʇʨʠʤʝʨ ʦʪʯʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.120. 

 

ʈʠʩʫʥʦʢ 3.120 
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3.4.10 ɻʝʥʝʨʘʮʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ ʧʦ Modbus 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʘʥʘʣʦʛʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʪʝʨʤʠʥʘʣʘ, ʜʦ-

ʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʯʝʪ (ʆʪʯʝʪʳ Ÿ ʆʧʠ-

ʩʘʥʠʝ ʜʘʥʥʳʭ ʜʣʷ Modbus). ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʘ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʛʨʘʤʤʘ Microsoft Excel. 

ʇʨʠ ʛʝʥʝʨʠʨʦʚʘʥʠʠ ʦʪʯʝʪʦʚ ʚ ʬʦʨʤʘʪʝ Excel ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜ-

ʢʣʶʯʝʥʳ ʀʥʞʝʥʝʨʥʳʝ ʬʫʥʢʮʠʠ. ɺʩʝ ʬʫʥʢʮʠʠ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʜʦʩʪʫʧʥʳ ʚ ʚʝʨʩʠʷʭ Excel ʥʠʞʝ 2007 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʥʘʜʩʪʨʦʡʢʠ ʇʘʢʝʪ ɸʥʘʣʠʟʘ (Analysis ToolPack). 

ʇʨʠʤʝʨ ʦʪʯʝʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.121. 

 

ʈʠʩʫʥʦʢ 3.121 
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3.4.11 ɻʝʥʝʨʘʮʠʷ ʦʪʯʝʪʘ ʧʦ ʫʩʪʘʚʢʘʤ 

ʆʪʯʸʪ ʧʦ ʫʩʪʘʚʢʘʤ ï ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʘʡʣʦʚ 

*.czg, ʵʪʦʪ ʬʘʡʣ ʠʤʝʝʪ ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʯʠʪʘʝʤʳʡ ʚʠʜ ʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥʘʣʦʤ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʘ ʧʦ ʫʩʪʘʚʢʘʤ ʚ ʬʦʨʤʘʪʝ Excel ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʡ ʦʪʯʝʪ (ʆʪʯʝʪʳ Ÿ ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤ ʚ Excel ʠʣʠ ʢʥʦʧʢʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ). ʇʨʠʤʝʨ ʦʪʯʝʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.122. ʆʪʯʝʪ ʚ ʬʦʨʤʘʪʝ Excel ʩʦʜʝʨʞʠʪ ʫʩʪʘʚʢʠ ʟʘʱʠʪ ʠ 

ʤʘʪʨʠʮʳ ʦʪʢʣʶʯʝʥʠʷ. 

ɼʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʦʪʯʝʪʘ ʧʦ ʫʩʪʘʚʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʛʝʥʝʨʘʮʠʠ 

ʦʪʯʝʪʘ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ (ʆʪʯʝʪʳ Ÿ ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤ ʠʣʠ ʢʥʦʧʢʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ). 

 

ʈʠʩʫʥʦʢ 3.122 
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3.4.12 ɻʝʥʝʨʘʮʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʧʨʦʪʦʢʦʣʫ OPC 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ  

ʧʨʦʪʦʢʦʣʫ OPC, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʯʝʪ (ʆʪʯʝʪʳ Ÿ ʉʧʠʩʦʢ ʩʠʛʥʘʣʦʚ 

ʚ ɸʉʋ ʊʇ (OPC-ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ)). ɺ ʦʪʯʝʪʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ OPC-ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʜʠʩʢʨʝʪ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʪʝʨʤʠʥʘʣʘ. ʇʨʠʤʝʨ ʦʪʯʝʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.123. 

 

ʈʠʩʫʥʦʢ 3.123 
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3.4.13 ɻʝʥʝʨʘʮʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-103 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʧʨʦʪʦʢʦʣʫ  

ʄʕʂ 60870-5-103, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʯʝʪ (ʆʪʯʝʪʳ Ÿ ɼʘʥʥʳʝ ʧʦ ʧʨʦ-

ʪʦʢʦʣʫ 103). ʇʨʠʤʝʨ ʦʪʯʝʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.124. 

 

ʈʠʩʫʥʦʢ 3.124 
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3.4.14 ɻʝʥʝʨʘʮʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-104 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ ʩʠʛʥʘʣʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʧʨʦʪʦʢʦʣʫ  

ʄʕʂ 60870-5-104, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʯʝʪ (ʆʪʯʝʪʳ Ÿ ɼʘʥʥʳʝ ʧʦ ʧʨʦ-

ʪʦʢʦʣʫ 104). ʇʨʠʤʝʨ ʦʪʯʝʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.125. 

 

 

ʈʠʩʫʥʦʢ 3.125 

3.4.15 ʀʤʧʦʨʪ ʫʩʪʘʚʦʢ 

ʆʢʥʦ ʠʤʧʦʨʪʘ ʫʩʪʘʚʦʢ ʠʟ ʬʘʡʣʘ ʚʳʟʳʚʘʝʪʩʷ ʯʝʨʝʟ ʛʣʘʚʥʦʝ ʤʝʥʶ            Ÿ ʀʤʧʦʨʪ ʫʩʪʘʚʦʢ 
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3.4.16 ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ ʜʣʷ ʦʪʧʨʘʚʢʠ 

ʂʦʤʘʥʜʘ ʉʬʦʨʤʠʨʦʚʘʪʴ ʬʘʡʣʳ ʜʣʷ ʦʪʧʨʘʚʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʨʭʠʚʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʬʘʡʣʳ, ʟʘʛʨʫʞʝʥʥʳʝ ʩ ʪʝʨʤʠʥʘʣʘ, ʘ ʪʘʢʞʝ ʩʣʫʞʝʙʥʳʝ ʬʘʡʣʳ ʧʨʦʛʨʘʤʤʳ ʩ ʣʦʢʘʣʴʥʦʡ 

ʤʘʰʠʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʘʨʭʠʚ ʧʨʝʜ-

ʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʧʨʘʚʢʠ ʚ ʩʣʫʞʙʫ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠ 

ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʥʝʧʦʣʘʜʦʢ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʡʣʦʚ ʜʣʷ ʦʪʧʨʘʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʧʫʥʢʪ  Ÿ ʉʬʦʨʤʠʨʦ-

ʚʘʪʴ ʬʘʡʣʳ ʜʣʷ ʦʪʧʨʘʚʢʠ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʝʩʪʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

ʉʦʭʨʘʥʠʪʴ. 

3.4.17 ɿʘʛʨʫʟʢʘ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʀɹ ʩ ʪʝʨʤʠʥʘʣʘ 

ʉʚʷʟʘʥʥʳʝ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʦʧʝʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʪʝʨʤʠʥʘʣʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʢʘʯʝ-

ʩʪʚʝ ʩʦʙʳʪʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ ʧʘʤʷʪʴ ʪʝʨʤʠʥʘʣʘ. ʂʘʞʜʦʝ ʩʦʙʳʪʠʝ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʠʥʠʮʠʘʪʦʨʦʤ ʩʦʙʳʪʠʷ, ʣʠʙʦ ʩ 

ʧʨʦʮʝʩʩʦʤ (ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

ɿʘʛʨʫʟʢʘ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʀɹ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ  Ÿ  

ɺʳʛʨʫʟʠʪʴ ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʛʦ 

ʧʫʥʢʪʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.126) ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʩʦ-

ʭʨʘʥʝʥʠʷ ʞʫʨʥʘʣʘ ʀɹ, ʜʘʣʝʝ ʧʦʜʪʚʝʨʜʠʪʴ ʚʳʙʦʨ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʉʦʭʨʘʥʠʪʴ. 

 

ʈʠʩʫʥʦʢ 3.126 
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ʊʘʙʣʠʮʘ 3.71 ï ʈʝʛʠʩʪʨʠʨʫʝʤʳʝ ʩʦʙʳʪʠʷ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʉʦʙʳʪʠʝ ʚ ʪʝʨʤʠʥʘʣʝ ʈʝʛʠʩʪʨʠʨʫʝʤʳʝ ʜʘʥʥʳʝ 

ɿʘʛʨʫʟʢʘ (ʦʩʪʘʥʦʚ), ʧʝʨʝʟʘʛʨʫʟʢʘ ʫʩʪʨʦʡʩʪʚʘ 1) ɺʨʝʤʷ ʠ ʜʘʪʘ ʩʦʙʳʪʠʷ; 
2) ʊʠʧ ʩʦʙʳʪʠʷ; 
3) ʆʙʲʝʢʪ ʩʦʙʳʪʠʷ (ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʚ ʢʦ-
ʪʦʨʦʤ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ); 
4) ʀʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʦʚʝʨʰʠʚʰʝʛʦ ʩʦʙʳʪʠʝ, 
ʣʠʙʦ ʧʨʦʮʝʩʩʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʨʝʛʠʩʪʨʘʮʠʠ (ʚ 
ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʠʤʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷ); 
5) ʈʝʟʫʣʴʪʘʪ ʩʦʙʳʪʠʷ  
(1 ï ʫʩʧʝʰʥʦ, 0 ï ʥʝʫʩʧʝʰʥʦ); 
6) ɼʝʡʩʪʚʠʝ; 
7) ʇʨʦʪʦʢʦʣ ʧʦʜʢʣʶʯʝʥʠʷ; 
8) ʇʦʨʪ ʧʦʜʢʣʶʯʝʥʠʷ; 
9) ʀʩʪʦʯʥʠʢ ʩʦʙʳʪʠʷ / ʠʜʝʥʪʠʬʠʢʘʪʦʨ (ʩʝʨʠʡʥʳʡ 
ʥʦʤʝʨ) ʉʄʅʀ 

ɺʩʝ ʩʣʫʯʘʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʘʫʪʝʥʪʠʬʠʢʘ-
ʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɺʩʝ ʩʣʫʯʘʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʢʣʶʯʘʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘ-
ʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɹʣʦʢʠʨʦʚʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 
ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʚʝʨʥʦʛʦ 
ʚʚʦʜʘ ʧʘʨʦʣʷ 

ʇʦʧʳʪʢʠ ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʩʝʘʥʩʘ 

ʀʟʤʝʥʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʀʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʟʨʝʰʘʶʱʠʭ 

ʧʨʘʚʠʣ 

ɿʘʧʨʦʩʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘ ʦʙʲʝʢʪʝ, ʥʘ ʢʦʪʦ-

ʨʳʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʨʦʣʝʚʘʷ ʧʦʣʠʪʠʢʘ ʜʦʩʪʫʧʘ 

ʀʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ: ʣʦʛʠʢʠ ʨʘʙʦʪʳ, 

ʥʘʩʪʨʦʝʢ, ʫʩʪʘʚʦʢ 

ʉʦʟʜʘʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʫʜʘʣʝʥʠʝ ʨʦʣʝʡ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ, ʠʟʤʝʥʝʥʠʝ ʧʘʨʦʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʀʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ, ʪʝʢʫʱʝʡ 

ʜʘʪʳ/ʚʨʝʤʝʥʠ, ʠʟʤʝʥʝʥʠʝ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ 

ʈʝʟʫʣʴʪʘʪ ʧʨʦʚʝʨʢʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ ʬʘʡʣʦʚ ʇʆ,  

ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ ʠ ʘʨʭʠʚʘ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ 

ɾʫʨʥʘʣ ʩʦʙʳʪʠʡ ʀɹ (ʩʢʘʯʠʚʘʥʠʝ, ʥʘʯʘʣʦ ʮʠʢʣʠʯʝʩʢʦʡ 

ʧʝʨʝʟʘʧʠʩʠ) 

ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʨʚʠʩʥʦʤʫ ʧʦʨʪʫ 

ʆʧʝʨʘʮʠʠ ʧʦ ʧʝʨʝʭʦʜʫ ʚ ʩʝʨʚʠʩʥʳʡ ʨʝʞʠʤ ʠ ʩʙʨʦʩʫ 

ʪʝʨʤʠʥʘʣʘ ʜʦ ʟʘʚʦʜʩʢʠʭ ʥʘʩʪʨʦʝʢ 

ʇʦʧʳʪʢʠ ʧʨʝʚʳʰʝʥʠʷ ʘʢʪʠʚʥʳʭ ʩʝʩʩʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʆʙʥʦʚʣʝʥʠʝ ʇʆ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʉʄʅʀ (ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʇʆ ʠ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ, ʩʢʘʯʠʚʘʥʠʠ ʬʘʡʣʦʚ) 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʰʪʦʨʤ ʧʦ Ethernet 

ɺʢʣʶʯʝʥʠʝ ʠ ʦʪʢʣʶʯʝʥʠʝ ʧʦʨʪʦʚ ʩʚʷʟʠ 

 

3.4.18 ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ 

ʇʦʜ ʧʨʦʮʝʩʩʦʤ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʇʆ ʪʝʨʤʠʥʘʣʘ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚ-

ʥʳʭ ʢʦʧʠʡ ʬʘʡʣʦʚ ʇʆ ʪʝʨʤʠʥʘʣʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ1). ʕʪʠ ʬʘʡʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʥʘ ʢʦʤʧʴ-

ʶʪʝʨʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʘʡʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʪʦʨʥʦ ʟʘʛʨʫʞʝʥʳ 

ʚ ʪʝʨʤʠʥʘʣ, ʨʝʘʣʠʟʫʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʜʫʨʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

                                                

1) ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʘʤʝʥʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʇʆ ʪʝʨʤʠʥʘʣʘ ʧʨʠʚʝʜʝʥʘ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ  ʪʝʨʤʠʥʘʣʘ ʕʂʈɸ.650321.001 ʈʕ çʊʝʨʤʠʥʘʣʳ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʝʨʠʠ ʕʂʈɸ 200è. 
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1) ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

 Ÿ ɺʳʛʨʫʟʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩ ʫʩʪʨʦʡʩʪʚʘ.... ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʛʦ ʧʫʥʢʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 3.127), ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ. ɼʘʣʝʝ ʧʦʜʪʚʝʨʜʠʪʴ ʚʳʙʦʨ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʉʦʭʨʘʥʠʪʴ. 

 

ʈʠʩʫʥʦʢ 3.127 

2) ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʇʆ 

ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʇʆ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ  Ÿ  

ɺʳʛʨʫʟʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʫʩʪʨʦʡʩʪʚʘ.... ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʛʦ ʧʫʥʢʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 3.128), ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʇʆ. ɼʘ-

ʣʝʝ ʧʦʜʪʚʝʨʜʠʪʴ ʚʳʙʦʨ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʉʦʭʨʘʥʠʪʴ. 

 

ʈʠʩʫʥʦʢ 3.128 
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3) ɿʘʤʝʥʘ ʇʆ 

ɿʘʤʝʥʘ ʇʆ ʪʝʨʤʠʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ  Ÿ ʆʙʥʦʚʠʪʴ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʫʩʪʨʦʡʩʪʚʝé. ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʛʦ ʧʫʥʢʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 3.129), ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ core.arh ʠ sh.rtb, ʜʘʣʝʝ ʧʦʜʪʚʝʨʜʠʪʴ 

ʚʳʙʦʨ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʆʢ. ɽʩʣʠ ʚʝʨʩʠʠ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚ ʥʝʢʦʨʨʝʢʪʥʳʝ, ʪʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʧʦʷʚʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʟʘʧʠʩʴ. ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ ʇʆ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʥʦʚʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ. 

ɿʘʤʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ1) ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʤʠʥʘʣʘ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚ ʜʦʩʪʫʧʘ. ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʇʆ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʩʝʨ-

ʚʠʩʥʳʡ ʧʦʨʪ. 

ɺʅʀʄɸʅʀɽ: ʇɽʈɽɼ ɺʓʇʆʃʅɽʅʀɽʄ ʈɸɹʆʊ ʇʆ ɿɸʄɽʅɽ ʂʆʅʌʀɻʋʈɸʎʀʀ ʀ ʇʈʆɻʈɸʄʄ-

ʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʅɽʆɹʍʆɼʀʄʆ ɺʓɺɽʉʊʀ ʊɽʈʄʀʅɸʃ ʀɿ ʈɸɹʆʊʓ! 

 

ʈʠʩʫʥʦʢ 3.129 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ: 

ï ʧʦʜʦʞʜʘʪʴ, ʧʦʢʘ ʩʢʦʧʠʨʫʝʪʩʷ ʬʘʡʣ; 

ï ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʦʧʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ; 

ï ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʪʝʨʤʠʥʘʣ ʧʦ ʧʠʪʘʥʠʶ. 

4) ɿʘʤʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ɿʘʤʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ  Ÿ ʆʙ-

ʥʦʚʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʫʩʪʨʦʡʩʪʚʝé. ʇʨʠ ʚʳʙʦʨʝ ʵʪʦʛʦ ʧʫʥʢʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

(ʩʤ. ʨʠʩʫʥʦʢ 3.130), ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ ʢʦʥʬʠʛʫʨʘʮʠʠ xxxx.arh. ɽʩʣʠ ʢʦʥ-

ʬʠʛʫʨʘʮʠʷ ʩʦʜʝʨʞʠʪ ʥʝʢʦʨʨʝʢʪʥʳʝ ʚʝʨʩʠʠ, ʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ. 

                                                

1) ʌʘʡʣ ʢʦʥʬʠʛʫʨʘʮʠʠ ï ʬʘʡʣ ʥʘʩʪʨʦʝʢ ʇʆ ʪʝʨʤʠʥʘʣʘ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʦʧʠʩʘʥʠʝ ʘʧʧʘʨʘʪʥʦʛʦ ʩʦ-
ʩʪʘʚʘ, ʥʘʙʦʨʘ ʬʫʥʢʮʠʡ, ʣʦʛʠʢʠ ʠ ʤʥʝʤʦʩʭʝʤʳ. 
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ʈʠʩʫʥʦʢ 3.130 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ: 

ï ʧʦʜʦʞʜʘʪʴ, ʧʦʢʘ ʩʢʦʧʠʨʫʝʪʩʷ ʬʘʡʣ; 

ï ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʦʧʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ; 

ï ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʪʝʨʤʠʥʘʣ ʧʦ ʧʠʪʘʥʠʶ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʪʝʨʤʠʥʘʣʘ. ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʪʝʢʫʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʢʘʞʜʳʡ ʨʘʟ ʧʝʨʝʜ ʚʥʝʩʝʥʠʝʤ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʇʆ ʠʣʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʪʝʨʤʠʥʘʣʘ. 

 

3.4.19 ʈʘʙʦʪʘ ʪʝʨʤʠʥʘʣʘ ʧʦ ʄʕʂ 61850-8-1 

3.4.19.1 ʅʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʧʦ 

ʄʕʂ 61850-8-1 (ʩʤ. ʨʠʩʫʥʦʢ 3.131).  

 

ʈʠʩʫʥʦʢ 3.131 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ 5 ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʧʦ ʄʕʂ 61850-8-1: 

ï ʈʘʙʦʪʘ (On); 

ï ɹʣʦʢʠʨʦʚʢʘ (blocked);  

ï ʊʝʩʪ (test); 

ï ʊʝʩʪ ʠ ʙʣʦʢʠʨʦʚʢʘ (test/blocked);  

ï ɺʳʚʦʜ (off).  

ɺʳʙʦʨ ʨʝʞʠʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʀʟʤʝʥʠʪʴ ʨʝʞʠʤ. ɼʣʷ ʠʟʤʝʥʝ-

ʥʠʷ ʨʝʞʠʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʘʚʪʦʨʠʟʦʚʘʪʴʩʷ ʩ ʧʨʘʚʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʦʤʫ ʜʦ-

ʩʪʫʧʥʳ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʧʦʧʳʪʢʝ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʢʘʞʜʳʡ ʨʘʟ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʧʘʨʦʣʴ. 
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3.4.19.2 ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʂʥʦʧʢʘ ʈʝʞʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Simulation) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʚʦʜʘ ʪʝʨʤʠʥʘʣʘ ʚ ʨʝʞʠʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʨʝʞʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʢʣʶʯʝʥ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʨʝʞʠʤʘ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʪʝʨʤʠʥʘʣ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ GOOSE-ʩʦʦʙʱʝʥʠʷ ʠ SV-ʧʦʪʦʢʠ ʩ ʬʣʘʛʦʤ  

simulation. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʘʚʪʦʨʠʟʠʨʦʚʘʪʴʩʷ ʩ ʧʨʘʚʘʤʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ, ʢʦʪʦʨʦʤʫ ʜʦʩʪʫʧʥʳ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʧʦʧʳʪʢʝ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʢʘʞʜʳʡ ʨʘʟ ʟʘ-

ʧʨʘʰʠʚʘʝʪʩʷ ʧʘʨʦʣʴ.  

3.5 ʉʦʦʙʱʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠ ʫʩʪʨʘʥʝʥʠʝ ʦʰʠʙʦʢ 

ʅʘ ʵʪʘʧʘʭ ʟʘʧʫʩʢʘ ʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ. ʇʨʠʯʠ-

ʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʨʘʚʠʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝʚʝʨ-

ʥʘʷ ʥʘʩʪʨʦʡʢʘ ʧʨʦʛʨʘʤʤʳ, ʥʝʢʦʨʨʝʢʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʳ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʦʰʠʙʦʢ ʩ ʫʢʘʟʘʥʠʝʤ 

ʩʦʦʙʱʝʥʠʡ, ʚʳʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʦʡ, ʠ ʩʧʦʩʦʙʦʚ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʯʥʳʭ ʩʠʪʫʘʮʠʡ. 

3.5.1 ʆʰʠʙʢʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʦʝʜʠʥʝʥʠʷ 

ʇʨʠʯʠʥʳ ʦʰʠʙʦʢ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʦʝʜʠʥʝʥʠʷ: 

ï ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʧʨʦʪʦʢʦʣ Modbus TCP/IP. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʟʘʢʨʳʪʴ ʧʨʦʛʨʘʤʤʫ, ʚʳʟʚʘʪʴ ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʙʨʘʪʴ ʷʨʣʳʢ ʉʝʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʪʦ-

ʢʦʣ Modbus TCP/IP; 

ï ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʩʦʦʙʱʝʥʠʝ çʂʦʤʧʴʶʪʝʨ ʩ ʫʢʘʟʘʥʥʳʤ ʚ ʬʘʡʣʝ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʙʲ-

ʝʢʪʘ IP-ʘʜʨʝʩʦʤ ʩʝʨʚʝʨʘ ʩʚʷʟʠ ʥʝ ʦʙʥʘʨʫʞʝʥè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʇʂ, 

ʩ ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ, ʨʘʙʦʪʘʝʪ, ʠ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʟʘʜʘʥʠʷ ʠʤʝʥʠ 

ʠʣʠ IP-ʘʜʨʝʩʘ ʵʪʦʛʦ ʇʂ. ɽʱʝ ʦʜʥʘ ʚʦʟʤʦʞʥʘʷ ʧʨʠʯʠʥʘ ʧʦʷʚʣʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ï ʪʦ, 

ʯʪʦ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʨʦʪʦʢʦʣʘ Modbus TCP/IP ʥʘ ʣʦʢʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʥʝ ʙʳʣ ʟʘʜʘʥ IP-ʘʜʨʝʩ ʵʪʦʛʦ 

ʇʂ; 

ï ʇʂ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʠʤʝʥʠ ʠʣʠ IP-ʘʜʨʝʩʫ ʦʙʥʘʨʫʞʝʥ, ʥʦ ʇʂ ʠʩʧʦʣʴʟʫʝʪ ʥʝ ʪʦʪ TCP-ʧʦʨʪ, 

ʢʦʪʦʨʳʡ ʫʢʘʟʘʥ ʚ ʧʨʦʛʨʘʤʤʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ TCP-ʧʦʨʪ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʨʦʛʨʘʤʤʦʡ. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʪʨʫʜʥʝʥʠʡ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʣʦʢʘʣʴ-

ʥʦʡ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
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4 ʈʘʙʦʪʘ ʩ ʧʨʦʛʨʘʤʤʦʡ ʂʦʥʬʠʛʫʨʘʪʦʨ 

4.1 ɿʘʧʫʩʢ ʠ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

4.1.1 ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʤʝʥʶ ʇʫʩʢ Ÿ ɺʩʝ ʧʨʦʛʨʘʤʤʳ Ÿ EKRA Ÿ 

EKRASMS-SP Ÿ ʂʦʥʬʠʛʫʨʘʪʦʨ. 

4.1.2 ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʜʣʷ GUI Windows-ʧʨʠʣʦʞʝʥʠʡ ʩʧʦ-

ʩʦʙʘʤʠ: 

ï ʢʦʤʙʠʥʘʮʠʝʡ ʢʣʘʚʠʰ ALT+F4; 

ï ʢʥʦʧʢʦʡ ʥʘ ʧʦʣʦʩʝ ʟʘʛʦʣʦʚʢʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ; 

ï ʯʝʨʝʟ ʛʣʘʚʥʦʝ ʤʝʥʶ ʌʘʡʣ Ÿ ɺʳʭʦʜ. 

4.2 ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ 

4.2.1 ʆʧʠʩʘʥʠʝ ʨʝʜʘʢʮʠʡ ʧʨʦʛʨʘʤʤʳ 

4.2.1.1 ʊʠʧʳ ʨʝʜʘʢʮʠʡ 

ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ1) ʪʠʧʘ ʨʝʜʘʢʮʠʠ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦ-

ʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.1. 

ʊʘʙʣʠʮʘ 4.1 ï ʊʠʧʳ ʨʝʜʘʢʮʠʠ ʧʨʦʛʨʘʤʤʳ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʊʠʧ ʨʝʜʘʢʮʠʠ 

FREE Advanced FREE FULL 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 
ʥʘʟʥʘʯʝʥʠʝ  
ʪʝʨʤʠʥʘʣʘ 

ʂʦʥʪʨʦʣʣʝʨ ʧʨʠʩʦʝʜʠʥʝʥʠʷ*, 
ʨʝʛʠʩʪʨʘʪʦʨ ʘʚʘʨʠʡʥʳʭ ʩʦ-

ʙʳʪʠʡ* 

ɺʩʝ, ʢʨʦʤʝ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʠ-
ʩʦʝʜʠʥʝʥʠʷ* ʠ ʨʝʛʠʩʪʨʘʪʦʨʘ 
ʘʚʘʨʠʡʥʳʭ ʩʦʙʳʪʠʡ* 

ɺʩʝ 

ʋʩʣʦʚʠʷ  
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ɹʝʩʧʣʘʪʥʦ ʇʣʘʪʥʦ 

ɺ
ʦ
ʟ
ʤ
ʦ
ʞ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ʃʦʛʠʢʘ 
ʈʘʙʦʪʘ ʩ ʛʠʙʢʦʡ ʠ ʞʝʩʪʢʦʡ 

ʣʦʛʠʢʦʡ 
ʈʘʙʦʪʘ ʩ ʛʠʙʢʦʡ (ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʦʡ) ʣʦʛʠʢʦʡ 
ʈʘʙʦʪʘ ʩ ʛʠʙʢʦʡ ʠ ʞʝʩʪ-

ʢʦʡ ʣʦʛʠʢʦʡ 

ʄʥʝʤʦʩʭʝʤʘ 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʤʥʝʤʦ-
ʩʭʝʤʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠ 
ʥʘʩʪʨʦʡʢʦʡ ʥʦʚʳʭ ʂɸ 

ʀʟʤʝʥʝʥʠʝ ʥʘʟʚʘʥʠʡ ʠ ʚʟʘ-
ʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʘʨʘ-
ʥʝʝ ʜʦʙʘʚʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, 
ʜʦʙʘʚʣʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʤʥʝ-
ʤʦʩʭʝʤʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʠ ʥʘʩʪʨʦʡʢʦʡ ʥʦʚʳʭ ʂɸ 

ʈʝʩʫʨʩ  
ʂɸ 

ʀʟʤʝʥʝʥʠʝ ʫʩʪʘʚʦʢ ʠ 
ʥʘʩʪʨʦʝʢ, ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 
ʪʦʯʝʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʦ-

ʚʳʭ ʂɸ 

ʀʟʤʝʥʝʥʠʝ ʫʩʪʘʚʦʢ ʠ 
ʥʘʩʪʨʦʝʢ  

ʀʟʤʝʥʝʥʠʝ ʫʩʪʘʚʦʢ ʠ 
ʥʘʩʪʨʦʝʢ, ʜʦʙʘʚʣʝʥʠʝ ʥʦ-
ʚʳʭ ʪʦʯʝʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠ ʥʦʚʳʭ ʂɸ 

ʇʨʠʝʤ ʩʠʛʥʘʣʦʚ 
ʧʦ GOOSE, MMS 

ʠ ʜʨ. 

ɺʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠ-
ʯʝʩʪʚʘ ʧʨʠʥʠʤʘʝʤʳʭ ʩʠʛʥʘ-
ʣʦʚ ʧʦ ʧʨʦʪʦʢʦʣʘʤ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ (ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʚ 

ʧʨʦʝʢʪʝ) 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ 
ʩʠʛʥʘʣʦʚ ʦʛʨʘʥʠʯʝʥʦ (ʟʘʜʘʥʦ 
ʟʘʨʘʥʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʧʨʦʝʢʪʦʤ ʠʣʠ ʧʦ ʫʤʦʣʯʘʥʠʶ)  

ɺʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ 
ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʥʠʤʘʝ-
ʤʳʭ ʩʠʛʥʘʣʦʚ ʧʦ ʧʨʦʪʦ-
ʢʦʣʘʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
(ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʨʦ-

ʝʢʪʝ) 

 

                                                

1) ʉʫʱʝʩʪʚʫʝʪ ʨʝʜʘʢʮʠʷ ALL ï ʵʪʦ ʟʘʚʦʜʩʢʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ ʩ ʧʦʣʥʳʤ ʜʦʩʪʫʧʦʤ ʢʦ ʚʩʝʤ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ. ɼʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ. 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʊʠʧ ʨʝʜʘʢʮʠʠ 

FREE Advanced FREE FULL 
ɺ
ʦ
ʟ
ʤ
ʦ
ʞ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ɿʘʱʠʪʳ ʠ ʠʟʤʝʨʠ-
ʪʝʣʴʥʳʝ ʦʨʛʘʥʳ 

ʀʟʤʝʥʝʥʠʝ ʫʩʪʘʚʦʢ ʠ ʥʘʩʪʨʦʝʢ 

ʀʟʤʝʥʝʥʠʝ ʫʩʪʘʚʦʢ ʠ 
ʥʘʩʪʨʦʝʢ, ʜʦʙʘʚʣʝʥʠʝ ʥʦ-
ʚʳʭ ʟʘʱʠʪ ʠ ʠʟʤʝʨʠʪʝʣʴ-
ʥʳʭ ʦʨʛʘʥʦʚ ʠʟ ʙʠʙʣʠʦʪʝʢʠ 

ɸʧʧʘʨʘʪʥʘʷ ʢʦʥ-
ʬʠʛʫʨʘʮʠʷ 

ʀʟʤʝʥʝʥʠʷ ʘʧʧʘʨʘʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʘ ʥʝʜʦʩʪʫʧʥʳ 

* ʂʦʥʪʨʦʣʣʝʨ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠ ʨʝʛʠʩʪʨʘʪʦʨ ʘʚʘʨʠʡʥʳʭ ʩʦʙʳʪʠʡ ï ʵʪʦ ʦʜʥʠ ʠʟ ʚʦʟʤʦʞʥʳʭ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʭ ʥʘʟʥʘʯʝʥʠʡ ʪʝʨʤʠʥʘʣʘ, ʧʨʠʩʚʘʠʚʘʝʤʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɺ ʦʙʱʝʤ ʩʣʫ-
ʯʘʝ ʢʦʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ çʂʦʥʪʨʦʣʣʝʨ ʧʨʠʩʦʝʜʠʥʝʥʠʷè ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷʤ ʪʝʨʤʠ-
ʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʕʂʈɸ 24ʍ, çʈʝʛʠʩʪʨʘʪʦʨ ʘʚʘʨʠʡʥʳʭ ʩʦʙʳʪʠʡè ï ʪʝʨʤʠʥʘʣʘʤ ʨʝʛʠʩʪʨʠ-
ʨʫʶʱʠʤ ʕʂʈɸ 23ʍ. 

 

4.2.1.2 ʃʦʛʠʢʘ ʪʝʨʤʠʥʘʣʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʞʝʩʪʢʫʶ ʠ ʛʠʙʢʫʶ. ɾʝʩʪʢʘʷ ʣʦʛʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʯʘʩʪʴ ʣʦʛʠʢʠ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʝ, ʠ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʝ ʠʤʝʶʱʠʤ ʥʘ ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʚ. ɻʠʙʢʘʷ ʣʦʛʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ 

ʣʦʛʠʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴʩʷ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʧʨʠ ʵʪʦʤ ʞʝʩʪʢʫʶ ʣʦʛʠʢʫ. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʛʠʙʢʦʡ ʣʦʛʠʢʠ ʜʦʩʪʫʧʥʦ ʜʣʷ ʚʩʝʭ ʨʝʜʘʢʮʠʡ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ. ɾʝʩʪʢʘʷ ʣʦʛʠʢʘ ʜʦʩʪʫʧʥʘ ʜʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚ ʨʝʜʘʢʮʠʷʭ FREE Advanced ʠ Full. 

 

4.2.2 ʇʦʣʫʯʝʥʠʝ ʬʘʡʣʘ ʘʢʪʠʚʘʮʠʠ 

4.2.2.1 ɸʢʪʠʚʘʮʠʷ ʨʝʜʘʢʮʠʠ FULL ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʘʡʣʘ 

ʘʢʪʠʚʘʮʠʠ, ʢʦʪʦʨʳʡ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʧʦʣʥʝʥʥʦʡ ʢʘʨʪʦʡ ʟʘʢʘʟʘ. ʂʘʨʪʫ ʟʘʢʘʟʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʢʘʯʘʪʴ ʥʘ ʩʘʡʪʝ, ʫʢʘʟʘʥʥʦʤ ʚ ʪʘʙʣʠʮʝ 6.1. 

4.2.2.2 ʆʬʦʨʤʠʪʴ ʢʘʨʪʫ ʟʘʢʘʟʘ, ʟʘʧʦʣʥʠʚ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʘʪʴ ʢʦʜ 

ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ï  ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ ʂʦʥʬʠʛʫʨʘʪʦʨ (ʧʝʨʝʡʪʠ ʚ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʉʧʨʘʚʢʘ Ÿ ʆ ʧʨʦ-

ʛʨʘʤʤʝ (ʩʤ. ʨʠʩʫʥʦʢ 4.1); 

 

ʈʠʩʫʥʦʢ 4.1 
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ï  ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ (ʩʤ. ʨʠʩʫʥʦʢ 4.2) ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʢʦʜʘ. 

 

ʈʠʩʫʥʦʢ 4.2 

4.2.2.3 ɿʘʧʦʣʥʝʥʥʫʶ ʢʘʨʪʫ ʟʘʢʘʟʘ ʩʣʝʜʫʝʪ ʦʪʧʨʘʚʠʪʴ ʚ ʜʠʨʝʢʮʠʶ ʤʘʨʢʝʪʠʥʛʘ ʠ ʧʨʦʜʘʞ ʥʘ 

ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ otm@ekra.ru. 

4.2.2.4 ɺ ʦʪʚʝʪ ʙʫʜʝʪ ʚʳʩʣʘʥ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʬʘʡʣ ʘʢʪʠʚʘʮʠʠ. ʉʦʭʨʘʥʠʪʴ ʝʛʦ ʚ ʣʶʙʦʤ 

ʫʜʦʙʥʦʤ ʤʝʩʪʝ. 

 
4.2.3 ɸʢʪʠʚʘʮʠʷ ʨʝʜʘʢʮʠʡ 

4.2.3.1 ʇʝʨʝʜ ʘʢʪʠʚʘʮʠʝʡ ʪʨʝʙʫʝʤʦʡ ʨʝʜʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʙʨʦʩʠʪʴ ʠʤʝ-

ʶʱʫʶʩʷ ʨʝʜʘʢʮʠʶ (ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʥʝʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʨʝʜʘʢʮʠʠ Full ʜʣʷ ʪʝʢʫʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ). ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

1) ʧʝʨʝʡʪʠ ʚ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʉʧʨʘʚʢʘ Ÿ ʆ ʧʨʦʛʨʘʤʤʝ;  

2) ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ ʚʩʝ ʢʣʶʯʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.3); 

mailto:otm@ekra.ru
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ʈʠʩʫʥʦʢ 4.3 

3) ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʢʥʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.4); 

 

ʈʠʩʫʥʦʢ 4.4 

4) ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʦ ʧʝʨʝʟʘʛʨʫʟʢʝ ʧʨʦʛʨʘʤʤʳ (ʩʤ. ʨʠʩʫʥʦʢ 4.5). ʅʘʞʘʪʴ 

ʢʥʦʧʢʫ ʆʂ ʠ ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʧʨʦʛʨʘʤʤʫ; 

 

ʈʠʩʫʥʦʢ 4.5 

5) ʚʦʡʪʠ ʚ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʉʧʨʘʚʢʘ Ÿ ʆ ʧʨʦʛʨʘʤʤʝ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʨʝʜʘʢʮʠʷ ʫʜʘʣʝʥʘ ï 

ʧʦʣʝ ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʢʣʶʯʠ ʧʫʩʪʦʝ (ʩʤ. ʨʠʩʫʥʦʢ 4.2); 
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4.2.3.2 ɼʣ  ̫ʘʢʪʠʚʘʮʠʠ ʪʨʝʙʫʝʤʦʡ ʨʝʜʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ:  

1) ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʋʢʘʟʘʪʴ ʢʣʶʯ ʘʢʪʠʚʘʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.3); 

2) ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʫʢʘʟʘʪʴ ʧʨʠʩʣʘʥʥʳʡ ʬʘʡʣ ʘʢʪʠʚʘʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.6); 

 

ʈʠʩʫʥʦʢ 4.6 

3) ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʆʪʢʨʳʪʴ ʦʪʦʙʨʘʟʠʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ ʦʙ ʫʩʧʝʰʥʦʤ ʟʘʚʝʨ-

ʰʝʥʠʠ ʘʢʪʠʚʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ (ʩʤ. ʨʠʩʫʥʦʢ 4.7); 

 

ʈʠʩʫʥʦʢ 4.7 

4) ʟʘʢʨʳʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʆʂ ʠ ʧʝʨʝʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ  

ʂʦʥʬʠʛʫʨʘʪʦʨ; 

5) ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʨʝʜʘʢʮʠʷ ʘʢʪʠʚʠʨʦʚʘʥʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.8). 
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ʈʠʩʫʥʦʢ 4.8 

 

4.3 ʆʧʠʩʘʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ 

ɺ ʧʨʦʛʨʘʤʤʝ ʂʦʥʬʠʛʫʨʘʪʦʨ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʝʘʣʠʟʦʚʘʥ ʛʨʘʬʠʯʝʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ.  

ʊʠʧ ʠʥʪʝʨʬʝʡʩʘ, ʧʨʠʤʝʥʷʝʤʳʡ ʧʨʦʛʨʘʤʤʦʡ ï ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʪʠʧʘ MDI ʩ ʧʦʜʜʝʨʞ-

ʢʦʡ ʪʝʭʥʦʣʦʛʠʠ Drag&Drop, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʜʥʦ ʛʣʘʚʥʦʝ ʦʢʥʦ, ʩʦʜʝʨʞʘʱʝʝ ʥʝʩʢʦʣʴʢʦ ʜʦ-

ʯʝʨʥʠʭ. ɺ ʜʦʯʝʨʥʠʭ ʦʢʥʘʭ ʩʦʜʝʨʞʠʪʩʷ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ ʜʣʷ Windows-ʧʨʠʣʦʞʝʥʠʡ, ʛʣʘʚʥʦʝ ʦʢʥʦ ʩʦʜʝʨʞʠʪ ʛʣʘʚʥʦʝ ʤʝʥʶ ʠ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ. 

ʆʙʱʠʡ ʚʠʜ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʩ ʦʪʢʨʳʪʳʤ ʧʨʦʝʢʪʦʤ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4.9. 
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1 ï ʧʦʣʦʩʘ ʟʘʛʦʣʦʚʢʘ; 
2 ï ʛʣʘʚʥʦʝ ʤʝʥʶ;  
3 ï ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ; 
4 ï ʧʘʥʝʣʴ ʤʝʥʶ ʪʝʨʤʠʥʘʣʘ (çʜʝʨʝʚʦè ʧʨʦʝʢʪʘ); 
5 ï ʨʘʙʦʯʘʷ ʦʙʣʘʩʪʴ; 
6 ï ʦʢʥʦ ʚʳʚʦʜʘ /ʦʰʠʙʢʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ;  
7 ï ʩʪʘʪʫʩ ʧʘʥʝʣʴ 

ʈʠʩʫʥʦʢ 4.9 ï ʆʙʱʠʡ ʚʠʜ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

 

4.3.1 ʇʦʣʦʩʘ ʟʘʛʦʣʦʚʢʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

ʇʦʣʦʩʘ ʟʘʛʦʣʦʚʢʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʩʦʜʝʨʞʠʪ (ʩʤ. ʨʠʩʫʥʦʢ 4.10): 

ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ,  

ï ʚʝʨʩʠ ̫ʧʨʦʛʨʘʤʤʳ;  

ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʨʝʜʘʢʮʠʠ ʧʨʦʛʨʘʤʤʳ; 

ï ʢʥʦʧʢʠ ʩʠʩʪʝʤʥʦʛʦ ʤʝʥʶ. 

 

ʈʠʩʫʥʦʢ 4.10 
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4.3.2 ɻʣʘʚʥʦʝ ʤʝʥʶ 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʧʦʣʦʩʦʡ ʟʘʛʦʣʦʚʢʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʠ ʠʤʝʝʪ ʚʠʜ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 4.11. 

ʉ ʢʘʞʜʳʤ ʧʫʥʢʪʦʤ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʩʚʷʟʘʥʦ ʧʦʜʤʝʥʶ. ʇʦʷʚʣʝʥʠʝ ʧʦʜʤʝʥʶ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʚʳʙʦʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʫʥʢʪʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ (ʧʨʠ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʥʘ ʧʫʥʢʪ 

ʤʝʥʶ). ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʧʦʜʧʫʥʢʪʦʚ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʛʦʨʷʯʠʝ ʢʣʘʚʠʰʠ. 

 

ʈʠʩʫʥʦʢ 4.11 

4.3.2.1 ʄʝʥʶ ʌʘʡʣ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʌʘʡʣ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.2. 

ʊʘʙʣʠʮʘ 4.2 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ʌʘʡʣ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʅʦʚʳʡ ʧʨʦʝʢʪé ʉʦʟʜʘʥʠʝ ʥʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʆʪʢʨʳʪʴ ʧʨʦʝʢʪé ʆʪʢʨʳʪʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ɿʘʢʨʳʪʴ ʧʨʦʝʢʪ ɿʘʢʨʳʪʴ ʪʝʢʫʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʉʦʭʨʘʥʠʪʴ Ctrl+S ʉʦʭʨʘʥʠʪʴ ʪʝʢʫʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʉʦʭʨʘʥʠʪʴ ʢʘʢ  
ʉʦʭʨʘʥʠʪʴ ʪʝʢʫʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩ ʟʘʜʘʥʠʝʤ 
ʤʝʩʪʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʤʝʥʠ 

ʀʤʧʦʨʪ Ÿ ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ ʚʭʦʜʦʚ 
ʰʢʘʬʘé 

ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ ʚʭʦʜʦʚ ʰʢʘʬʘ 

ʀʤʧʦʨʪ Ÿ ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ IEC 61850 ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʄʕʂ 61850-8-1 

ʀʤʧʦʨʪ Ÿ ʀʤʧʦʨʪ ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠʟ Visioé ʀʤʧʦʨʪ ʩʭʝʤʳ ʣʦʛʠʢʠ ʠʟ Visio 

ʀʤʧʦʨʪ Ÿ ʀʤʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ Excel ʬʘʡʣʘé ʀʤʧʦʨʪ ʫʩʪʘʚʦʢ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ Excel ʬʘʡʣʘ 

ʀʤʧʦʨʪ Ÿ ʀʤʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ XML ʬʘʡʣʘé ʀʤʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ XML ʬʘʡʣʘ 

ʕʢʩʧʦʨʪ Ÿ ʕʢʩʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ Excel ʬʘʡʣ ʕʢʩʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ Excel ʬʘʡʣ 

ʕʢʩʧʦʨʪ Ÿ ʕʢʩʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ XML ʬʘʡʣé ʕʢʩʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ XML ʬʘʡʣ 

ʇʦʩʣʝʜʥʠʝ ʆʪʦʙʨʘʞʝʥʠʝ ʠ ʦʪʢʨʳʪʠʝ ʥʝʜʘʚʥʠʭ ʧʨʦʝʢʪʦʚ 

ɺʳʭʦʜ ɺʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ 

 

4.3.2.2 ʄʝʥʶ ɺʠʜ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ɺʠʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.3.  

ʊʘʙʣʠʮʘ 4.3 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ɺʠʜ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʆʢʥʦ ʙʠʙʣʠʦʪʝʢʠ 
ʆʪʦʙʨʘʞʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʙʣʦʢʦʚ ʠʣʠ ʙʠʙʣʠʦʪʝʢʠ ʟʘʱʠʪ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 
ʧʨʦʝʢʪʘ (ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʭʦʜʠʪʴʩʷ ʚʦ ʚʢʣʘʜʢʝ ɹʣʦʢʠ ʠʣʠ 
ɿʘʱʠʪʳ ʚ çʜʝʨʝʚʝè ʧʨʦʝʢʪʘ) 

ɼʝʨʝʚʦ ʧʨʦʝʢʪʘ 
ʋʧʨʘʚʣʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʝʤ çʜʝʨʝʚʘè ʧʨʦʝʢʪʘ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʬʣʘʞʢʘ: 
ï ɹʝʟ ʩʦʨʪʠʨʦʚʢʠ ʠʣʠ ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʛʨʫʧʧʘʤ; 
ï ʉʢʨʳʪʴ/ʇʦʢʘʟʘʪʴ 

ʆʢʥʦ ʚʳʚʦʜʘ ʆʪʦʙʨʘʞʝʥʠʷ ʦʢʥʘ ʚʳʚʦʜʘ ʩʦʦʙʱʝʥʠʡ 

ʀʤʧʦʨʪʠʨʦʚʘʥʥʳʝ ʥʘʙʦʨʳ 
ʜʘʥʥʳʭ 

ʆʪʦʙʨʘʞʝʥʠʝ ʦʢʥʘ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 



128 
ʕʂʈɸ.00019-01 34 02 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ɹʠʙʣʠʦʪʝʢʘ ʣʦʛʠʢʠ 
ʇʨʦʩʤʦʪʨ ʙʠʙʣʠʦʪʝʢʠ ʣʦʛʠʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʦ 
ʚʢʣʘʜʢʫ ʃʦʛʠʢʘ 

ʆʰʠʙʢʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʆʪʦʙʨʘʞʝʥʠʝ ʦʢʥʘ ʦʰʠʙʦʢ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʊʘʙʣʠʮʘ ʩʧʝʮʩʠʤʚʦʣʦʚ ʆʪʦʙʨʘʞʝʥʠʝ ʪʘʙʣʠʮʳ ʩʧʝʮʩʠʤʚʦʣʦʚ 

ʃʦʛʠʢʘ ʋʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʴʶ ʬʣʘʞʢʘ çʆʪʦʙʨʘʞʘʪʴ ʩʝʪʢʫè 

 

4.3.2.3 ʄʝʥʶ ʇʨʘʚʢʘ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʇʨʘʚʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.4. 

ʊʘʙʣʠʮʘ 4.4 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ʇʨʘʚʢʘ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʆʪʤʝʥʠʪʴ ʜʝʡʩʪʚʠʝ ʆʪʤʝʥʘ ʧʨʝʜʳʜʫʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʇʦʚʪʦʨʠʪʴ ʜʝʡʩʪʚʠʝ ɺʦʟʚʨʘʪ ʦʪʤʝʥʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʋʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷʤʠ ʈʘʟʨʝʰʘʝʪ/ʟʘʧʨʝʱʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʪʢʘʪʘ ʜʝʡʩʪʚʠʡ 

ɺʝʩʪʠ ʣʦʛʠʨʦʚʘʥʠʝ 
ɿʘʧʠʩʴ ʣʦʛʦʚ ʚ ʬʘʡʣ (ʬʠʢʩʘʮʠʷ ʚʩʝʭ ʚʥʝʩʝʥʥʳʭ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʟʤʝʥʝ-
ʥʠʡ ʚ ʦʢʥʝ ʆʢʥʦ ʚʳʚʦʜʘ) 

 

4.3.2.4 ʄʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʷ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.5. 

ʊʘʙʣʠʮʘ 4.5 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʷ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʇʨʦʚʝʨʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʢʦʥ-
ʬʠʛʫʨʘʮʠʠ 

ʇʨʦʚʝʨʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ. ʉʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 
ʥʘʙʦʨ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʷ. ɽʩʣʠ 
ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʥʳʤ ʧʨʘʚʠʣʘʤ, ʪʦ ʙʫʜʝʪ ʚʳʜʘʥʦ 
ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʢʦʨʨʝʢʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʠ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʠʩʧʨʘ-
ʚʠʪʴ 

 

4.3.2.5 ʄʝʥʶ ʉʝʨʚʠʩ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʉʝʨʚʠʩ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.6. 

ʊʘʙʣʠʮʘ 4.6 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ʉʝʨʚʠʩ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʆʪʯʝʪʳ ʉʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ: 
ï ʆʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʜʣʷ Modbus; 
ï ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤ ʚé (ɺ txt; ɺ Excel; ɺ XML); 
ï ʉʧʠʩʦʢ ʩʠʛʥʘʣʦʚ ɸʉʋ ʊʇ (ʆʈʉ-ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ) (ɺ Excel; ɺ XML); 
ï ɼʘʥʥʳʝ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 60870-5-103; 
ï ɼʘʥʥʳʝ ʧʨʦʪʦʢʦʣʘ ʄʕʂ 60870-5-104; 
ï ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 61850-8-1 (ʄʕʂ 61850-8-1)*; 
ï ɹʣʘʥʢ ʫʩʪʘʚʦʢ 

ʅʘʩʪʨʦʡʢʠé ʅʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ 

ʊʠʧʦʚʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ɼʦʙʘʚʣʝʥʠʝ ʪʠʧʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ 

* ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ ʜʘʥʥʳʡ ʧʫʥʢʪ ʥʝʜʦʩʪʫʧʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʘ. 
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4.3.2.6 ʄʝʥʶ ʉʧʨʘʚʢʘ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʉʧʨʘʚʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.7. 

ʊʘʙʣʠʮʘ 4.7 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ʉʧʨʘʚʢʘ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʆ ʧʨʦʛʨʘʤʤʝé ʆʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʛʨʘʤʤʝ 

 

4.3.3 ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 4.12) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʫʧʘ ʢ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʦʤʘʥʜʘʤ (ʩʤ. ʨʠʩʫʥʦʢ 4.9, ʧʦʟ. 3). 

 

ʈʠʩʫʥʦʢ 4.12 

ʂʦʤʘʥʜʳ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.8. 

ʊʘʙʣʠʮʘ 4.8 ï ʂʦʤʘʥʜʳ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺʠʜ ʅʘʠʤʝʥʦʚʘʥʠʝ 

 
ʅʦʚʳʡ ʧʨʦʝʢʪé 

 
ʆʪʢʨʳʪʴ 

 
ʉʦʭʨʘʥʠʪʴ 

 
ʆʪʤʝʥʠʪʴ ʜʝʡʩʪʚʠʝ 

 
ʇʦʚʪʦʨʠʪʴ ʜʝʡʩʪʚʠʝ 

 
ɸʚʪʦʩʦʭʨʘʥʝʥʠʝ (ʩ ʫʢʘʟʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ) 

 
ʃʦʢʘʣʠʟʘʮʠʷ ʷʟʳʢʘ 

 
DebugInfo (ʆʪʦʙʨʘʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʣʦʛʠʯʝʩʢʠʭ ʫʟʣʦʚ ʥʘ ʣʦʛʠʯʝʩʢʦʡ 
ʩʭʝʤʝ) 

( ) ʈʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʫʩʪʘʚʦʢ (ʧʝʨʚʠʯʥʳʝ/ʚʪʦʨʠʯʥʳʝ ʚʝʣʠʯʠʥʳ) 

 
ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤé 

 
ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤ ʚ Excel 

 ɻʠʙʢʘʷ ʣʦʛʠʢʘ 

 ɾʝʩʪʢʘʷ ʣʦʛʠʢʘ 

 

ʇʨʠʤʝʯʘʥʠʷ 

1 ʅʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʠʤʝʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʠʥʘʤʠʯʝʩʢʠ ʜʦʙʘʚʣʷʶʪʩʷ ʢ ʦʩ-

ʥʦʚʥʦʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

2 ʇʨʠ ʛʝʥʝʨʠʨʦʚʘʥʠʠ ʦʪʯʝʪʦʚ ʚ ʬʦʨʤʘʪʝ Excel ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ 

ʀʥʞʝʥʝʨʥʳʝ ʬʫʥʢʮʠʠ. ɼʘʥʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʠʥʞʝʥʝʨʥʳʭ ʠ ʥʘʫʯʥʳʭ ʨʘʩʯʸʪʘʭ. ɺʩʝ ʬʫʥʢʮʠʠ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ ʜʦʩʪʫʧʥʳ ʚ ʚʝʨʩʠʷʭ Excel ʤʣʘʜʰʝ 2007 ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʥʘʜʩʪʨʦʡʢʠ ʇʘʢʝʪ ɸʥʘʣʠʟʘ 

(Analysis ToolPack). 
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4.3.4 ʇʘʥʝʣʴ ʤʝʥʶ ʪʝʨʤʠʥʘʣʘ (çʜʝʨʝʚʦè ʧʨʦʝʢʪʘ) 

ʆʢʥʦ ʇʨʦʝʢʪ ʪʝʨʤʠʥʘʣʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ (ʩʤ. ʨʠʩʫʥʦʢ 4.13). 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʧʨʝʜʳʜʫʱʝʝ ʦʢʥʦ ʠʣʠ ʥʘ ʫʨʦʚʝʥʴ ʚʚʝʨʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʠ 

 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

  

ʈʠʩʫʥʦʢ 4.13 
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4.3.5 ʆʢʥʦ ʚʳʚʦʜʘ ʠ ʩʪʘʪʫʩ ʧʘʥʝʣʴ 

4.3.5.1 ʆʢʥʦ ʚʳʚʦʜʘ 

ʆʢʥʦ ʚʳʚʦʜʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.14) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʚʦʜʘ ʩʦʦʙʱʝʥʠʡ ʦ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦ-

ʛʨʘʤʤʳ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʩʦʜʝʨʞʠʤʦʛʦ ʦʢʥʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʧʦ ʵʪʦʡ ʚʢʣʘʜʢʝ ʠʣʠ ʚʳʟʚʘʪʴ ʯʝʨʝʟ 

ʤʝʥʶ ɺʠʜ Ÿ ʆʢʥʦ ʚʳʚʦʜʘ. 

 

ʈʠʩʫʥʦʢ 4.14 

4.3.5.2 ʆʰʠʙʢʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʆʢʥʦ ʆʰʠʙʢʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.15) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʚʦʜʘ ʩʦʦʙʱʝʥʠʡ ʦ 

ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʰʠʙʢʘʭ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʩʦʜʝʨʞʠʤʦʛʦ ʦʢʥʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʥʘʞʘʪʴ ʧʦ ʵʪʦʡ ʚʢʣʘʜʢʝ ʠʣʠ ʚʳʟʚʘʪʴ ʯʝʨʝʟ ʤʝʥʶ ɺʠʜ Ÿ ʆʰʠʙʢʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ 4.15 

4.3.5.3 ʉʪʘʪʫʩ ʧʘʥʝʣʴ 

ʉʪʘʪʫʩ ʧʘʥʝʣʴ (ʩʤ. ʨʠʩʫʥʦʢ 4.16) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʤʝʞʫ-

ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʥʠʟʫ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ. 

 

ʈʠʩʫʥʦʢ 4.16 

4.3.6 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʢʥʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʢʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʯʝʨʥʠʝ ʦʢʥʘ ʛʣʘʚʥʦʛʦ ʦʢʥʘ, ʦʪʢʨʳʚʘʝʤʳʝ ʧʨʠ 

ʚʳʜʝʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʚ çʜʝʨʝʚʝè ʧʨʦʝʢʪʘ. ʂʘʞʜʳʡ ʚʠʜ ʜʦʯʝʨʥʠʭ ʦʢʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝ-

ʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʢʥʘ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʥʝʣʠ (ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ), ʢʦʪʦ-

ʨʳʝ ʤʦʞʥʦ ʩʢʨʳʪʴ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʦʢʦʥ. ʆʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʦʢʥʘ (ʩʧʨʘʚʘ, ʩʣʝʚʘ, ʩʚʝʨʭʫ, ʩʥʠʟʫ ʠ ʪ.ʜ.) ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ ʯʝʨʝʟ ʟʘʛʦ-

ʣʦʚʢʠ ʦʢʦʥ. ʉʧʨʘʚʘ ʦʪ ʟʘʛʦʣʦʚʢʘ ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ ʩʥʘʙʞʝʥʳ ʢʥʦʧʢʦʡ . 

ɺʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʦʣʘʛʘʪʴ ʦʢʥʘ ʠ ʧʘʥʝʣʠ 

ʧʨʦʛʨʘʤʤʳ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʦʙʨʘʟʦʤ. 

ʊʝʭʥʦʣʦʛʠʷ Drag&Drop ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠ ʧʦʤʦʱʠ ʤʳʰʠ ʥʘʩʪʨʘʠʚʘʪʴ ʨʘʟʤʝʨʳ 

ʦʢʦʥ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʩʪʠ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʢ ʛʨʘ-

ʥʠʮʝ ʮʝʣʝʚʦʛʦ ʦʢʥʘ, ʧʦʢʘ ʬʦʨʤʘ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʥʝ ʧʦʤʝʥʷʝʪʩʷ ʥʘ ʜʚʫʩʪʦʨʦʥʥʶʶ ʩʪʨʝʣʢʫ. ʉ ʵʪʦʛʦ 

ʤʦʤʝʥʪʘ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨʳ, ʥʘʞʘʚ ʥʘ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʜʚʠʛʘʷ ʝʸ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ. ʇʦʩʣʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʧʫʩʪʠʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʢʦʥ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʧʨʠ ʧʦʤʦʱʠ ʤʳʰʠ ʧʫʪʸʤ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ ʦʢʥʘ ʟʘ 

ʝʸ ʟʘʛʦʣʦʚʦʢ, ʣʠʙʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʤʝʥʶ. 

4.4 ʉʦʟʜʘʥʠʝ, ʦʪʢʨʳʪʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʝʢʪʘ 

4.4.1 ʉʦʟʜʘʥʠʝ ʠ ʦʪʢʨʳʪʠʝ ʧʨʦʝʢʪʘ 

ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʝʥʶ ʌʘʡʣ Ÿ ʅʦʚʳʡ ʧʨʦʝʢʪ ʠʣʠ ʧʦ ʥʘʞʘʪʠʶ ʧʦ 

ʢʥʦʧʢʝ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʳʙʨʘʪʴ ʪʠʧ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚʝʨʩʠʶ ʇʆ ʪʝʨ-

ʤʠʥʘʣʘ, ʷʟʳʢ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʧʨʠ ʦʪʢʨʳʪʠʠ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ) ʠ ʧʫʪʴ ʢ ʙʠʙʣʠʦʪʝʢʝ 

ʟʘʱʠʪ (ʩʤ. ʨʠʩʫʥʦʢ 4.17). 

 

ʈʠʩʫʥʦʢ 4.17  

ʆʪʢʨʳʪʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʝʥʶ ʌʘʡʣ Ÿ ʆʪʢʨʳʪʴ ʧʨʦʝʢʪ ʠʣʠ 

ʧʦ ʱʝʣʯʢʫ ʧʦ ʢʥʦʧʢʝ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 
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ɺʅʀʄɸʅʀɽ: ʆʊʂʈʓʊʀɽ ʇʈʆɽʂʊɸ ʅɽʆɹʍʆɼʀʄʆ ɺʓʇʆʃʅʗʊʔ ʉ ʊɽʄ ʌɸʁʃʆʄ ɹʀɹ-

ʃʀʆʊɽʂʀ ɿɸʑʀʊ (Shib.Lzg), ʉ ʂʆʊʆʈʓʄ ʆʅ ɹʓʃ ʉʆɿɼɸʅ!  

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʠʣʠ ʩʦʟʜʘʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʦʙʘʚʠʪʩʷ çʜʝʨʝʚʦè ʧʨʦʝʢʪʘ ʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ 

ʧʦ ʫʤʦʣʯʘʥʠʶ ʆ ʧʨʦʝʢʪʝ (ʩʤ. ʨʠʩʫʥʦʢ 4.18). ʇʨʠ ʦʪʢʨʳʪʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʝʢʪʦʚ ʦʥʠ ʘʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʚ çʜʝʨʝʚʦè ʧʨʦʝʢʪʦʚ. ʆʛʨʘʥʠʯʝʥʠʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʨʳʚʘʝʤʳʭ ʧʨʦʝʢʪʦʚ 

ʥʝʪ. 

 

ʈʠʩʫʥʦʢ 4.18 

ʇʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʠʤʧʦʨʪʘ ʬʘʡʣʘ ʪʘʙʣʠʮ ʚʭʦʜʦʚ ʰʢʘʬʘ ʯʝ-

ʨʝʟ ʤʝʥʶ ʌʘʡʣ Ÿ ʀʤʧʦʨʪ Ÿ ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ ʚʭʦʜʦʚ ʰʢʘʬʘ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʬʫʥʢʮʠʠ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

 

4.4.2 ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ 

ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʝʥʶ ʌʘʡʣ Ÿ ʉʦʭʨʘʥʠʪʴ ʠʣʠ ʯʝʨʝʟ ʤʝʥʶ  

ʌʘʡʣ Ÿ ʉʦʭʨʘʥʠʪʴ ʢʘʢ, ʠʣʠ ʧʦ ʱʝʣʯʢʫ ʢʥʦʧʢʠ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʠ ʟʘʢʨʳʪʠʠ ʛʣʘʚ-

ʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʠʣʠ çʜʝʨʝʚʘè ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʩʦʭʨʘʥʠʪʴ ʧʨʦʝʢʪ, ʝʩʣʠ ʢʦʥʬʠʛʫʨʘ-

ʮʠʷ ʙʳʣʘ ʠʟʤʝʥʝʥʘ ʚ ʭʦʜʝ ʨʘʙʦʪʳ (ʩʤ. ʨʠʩʫʥʦʢ 4.19). ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝ-

ʢʦʤʧʠʣʷʮʠʷ ʣʦʛʠʢʠ, ʝʩʣʠ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʚ ʥʝʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 4.19 
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4.5 ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ 

4.5.1 ɹʣʦʢʠ 

ʆʢʥʦ ɹʣʦʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.20), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʧʨʦʝʢʪʘ ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ Ÿ ɹʣʦʢʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʧʨʦʝʢʪ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʘʧʧʘʨʘʪʥʳʭ (ʬʠʟʠʯʝʩʢʠ ʩʫʱʝʩʪʚʫʶ-

ʱʠʝ ʚ ʪʝʨʤʠʥʘʣʝ ʙʣʦʢʠ) ʠ ʚʠʨʪʫʘʣʴʥʳʭ (ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ) ʙʣʦʢʦʚ ʪʝʨ-

ʤʠʥʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʘʟʘ. 

4.5.1.1 ɼʦʙʘʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʙʣʦʢʦʚ 

ɼʣʷ ʟʘʜʘʥʠʷ ʙʣʦʢʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ çʜʝʨʝʚʝè ʧʨʦʝʢʪʦʚ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʢ ʨʘʟʜʝʣʫ ɹʣʦʢʠ, 

ʜʘʣʝʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʥʘʞʘʪʴ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʚʢʣʘʜʢʫ ɹʠʙʣʠʦʪʝʢʘ (ʚʢʣʘʜʢʫ ɹʠʙʣʠʦ-

ʪʝʢʘ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʯʝʨʝʟ ʤʝʥʶ ɺʠʜ Ÿ ʆʢʥʦ ʙʠʙʣʠʦʪʝʢʠ) ʠ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʙʣʦʢʦʚ ʥʝ-

ʦʙʭʦʜʠʤʳʡ ʙʣʦʢ (ʩʤ. ʨʠʩʫʥʦʢ 4.20, ʧʦʟ.1). 

ɺ ʦʢʥʝ ʙʠʙʣʠʦʪʝʢʠ ʙʣʦʢʦʚ ʠʤʝʝʪʩʷ ʬʫʥʢʮʠʷ ʧʦʠʩʢʘ ʙʣʦʢʘ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ. ɼʣʷ ʜʦʙʘʚʣʝ-

ʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʙʣʦʢʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʧʝʨʝʪʘʱʠʪʴ ʤʳʰʴʶ ʚ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ 

ʚʢʣʘʜʢʠ ɹʣʦʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʩʣʝʜʥʠʡ ʧʦʷʚʠʪʩʷ ʚ ʩʧʠʩʢʝ ʙʣʦʢʦʚ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʙʣʦʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʥʦʧʢʘ ʋʜʘʣʠʪʴ ʙʣʦʢʠ. 

 

ʈʠʩʫʥʦʢ 4.20 

  

1 
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4.5.1.2 ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʦʚ 

ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ ʙʣʦʢʦʚ ʩʫʱʝʩʪʚʫʶʪ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ  

(ʩʤ. ʨʠʩʫʥʦʢ 4.21 ʛʨʫʧʧʘ ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ), ʦʧʠʩʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4.9. 

 

ʈʠʩʫʥʦʢ 4.21 

ʊʘʙʣʠʮʘ 4.9 ï ʆʧʠʩʘʥʠʝ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ ʆʛʨʘʥʠʯʝʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ ʙʣʦʢʘ 
ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ ʙʣʦʢʦʚ 

ɹʠʙʣ. ʙʣʦʢ ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʣʦʢʘ ʚ ʙʠʙʣʠʦʪʝʢʝ ʣʦʛʠʢʠ 

ʂʘʩʩʝʪʘ ɺʳʙʦʨ ʢʘʩʩʝʪʳ ʪʝʨʤʠʥʘʣʘ 
ʊʦʣʴʢʦ ʜʣʷ ʘʧʧʘʨʘʪʥʳʭ ʙʣʦʢʦʚ 

ɸʜʨʝʩ ʙʣʦʢʘ ʥʘ ʰʠʥʝ ɸʜʨʝʩ ʙʣʦʢʘ ʥʘ ʰʠʥʝ ʪʝʨʤʠʥʘʣʘ 
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4.5.1.3 ʏʘʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʦʚ 

4.5.1.3.1 ɹʣʦʢ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʙʣʦʢ ʠʥʜʠʢʘʮʠʠ) 

ɹʣʦʢ ʩʠʛʥʘʣʠʟʘʮʠʠ ʩʣʫʞʠʪ ʜʣʷ ʠʥʜʠʢʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʤʠʥʘʣʦʤ (ʠʟʤʝʥʝ-

ʥʠʝ ʟʥʘʯʝʥʠʡ ʫʩʪʘʚʦʢ ʠ ʩʦʩʪʦʷʥʠʡ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʢʣʶʯʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 4.22). 

 

ʈʠʩʫʥʦʢ 4.22 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʙʣʦʢʘ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.10. 

ʊʘʙʣʠʮʘ 4.10 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʙʣʦʢʘ ʩʠʛʥʘʣʠʟʘʮʠʠ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ ʚ ʙʣʦʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʀʤʷ ʩʠʛʥʘʣʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 
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4.5.1.3.2 ɹʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ (ʙʣʦʢ ʣʦʛʠʢʠ) 

ɹʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʇʆ ʪʝʨʤʠʥʘʣʘ, ʚʥʝʰʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ  

ʠʥʪʝʨʬʝʡʩʘʤ Ethernet ʠ RS-485, ʧʦʜʢʣʶʯʝʥʠʝ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ IRIG-B  

(ʩʤ. ʨʠʩʫʥʦʢ 4.23). 

 

ʈʠʩʫʥʦʢ 4.23 

4.5.1.3.3 ɹʣʦʢ ʧʦʜʢʣʶʯʝʥʠʷ ʩʚʷʟʠ (ʙʣʦʢ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ) 

ɹʣʦʢ ʧʦʜʢʣʶʯʝʥʠʷ ʩʚʷʟʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʪʝʨʤʠʥʘʣʘ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ ʠʥ-

ʪʝʨʬʝʡʩʫ RS-485 (ʩʤ. ʨʠʩʫʥʦʢ 4.24). 

 

ʈʠʩʫʥʦʢ 4.24 
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4.5.1.3.4 ɹʣʦʢ ʧʠʪʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ɹʣʦʢ ʧʠʪʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ʪʝʨʤʠʥʘʣʘ, ʩʠʛʥʘʣʘ ʘʧʧʘ-

ʨʘʪʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ PPS, ʩʠʛʥʘʣʠʟʘʮʠʶ ʨʝʞʠʤʦʚ ʪʝʨʤʠʥʘʣʘ çʅʝʠʩʧʨʘʚʥʦʩʪʴè, çʉʨʘ-

ʙʘʪʳʚʘʥʠʝè ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ ʨʝʣʝ, ʟʘʜʘʥʠʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ çʈʘʙʦʪʘ/ɺʳʚʦʜè, ʫʧʨʘʚʣʝʥʠʝ ʙʣʦʢʦʤ 

ʩʠʛʥʘʣʠʟʘʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.25). 

 

ʈʠʩʫʥʦʢ 4.25 
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4.5.1.3.5 ɹʣʦʢ ʚʳʭʦʜʦʚ (ʙʣʦʢ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ) 

ɹʣʦʢ ʚʳʭʦʜʦʚ ʩʣʫʞʠʪ ʜʣʷ ʚʳʜʘʯʠ ʢʦʤʘʥʜ (ʚʳʭʦʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ) ʚʦ ʚʥʝʰʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʠʝʤʘ ʢʦʤʘʥʜ ʦʪ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʢʠ ʩ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʦʡ ʦʪ ʚʥʫʪ-

ʨʝʥʥʠʭ ʮʝʧʝʡ ʪʝʨʤʠʥʘʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.26). 

 

ʈʠʩʫʥʦʢ 4.26 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʙʣʦʢʘ ʚʳʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.11. 

ʊʘʙʣʠʮʘ 4.11 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʙʣʦʢʘ ʚʳʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ ʚ ʙʣʦʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʀʤʷ ʩʠʛʥʘʣʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ɺʦʟʚʨ.DT, ʤʩ ɺʨʝʤʷ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʥʘ ʚʦʟʚʨʘʪ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ɼʝʡʩʪʚʠʝ ʥʘ ʨʝʣʝ ʇʨʠʟʥʘʢ ʧʨʠʩʫʪʩʪʚʠʷ ʨʝʣʝ 
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4.5.1.3.6 ɹʣʦʢ ʚʭʦʜʦʚ (ʙʣʦʢ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ) 

ɹʣʦʢ ʚʭʦʜʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʢʦʤʘʥʜ ʦʪ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘ-

ʪʠʢʠ ʩ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʦʡ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʮʝʧʝʡ ʪʝʨʤʠʥʘʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.27).  

 

ʈʠʩʫʥʦʢ 4.27 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʙʣʦʢʘ ʚʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.12. 

ʊʘʙʣʠʮʘ 4.12 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʙʣʦʢʘ ʚʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ ʚ ʙʣʦʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʀʤʷ ʩʠʛʥʘʣʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʉʨʘʙ.DT, ʤʩ ʋʩʪʘʚʢʘ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ɺʦʟʚʨ.DT, ʤʩ ʋʩʪʘʚʢʘ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʥʘ ʚʦʟʚʨʘʪ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 
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4.5.1.3.7 ɹʣʦʢ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ (ʙʣʦʢ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ)  

ɹʣʦʢ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʠʝʤ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʢʦʤʤʫʪʘʮʠʶ ʚʥʝʰʥʠʭ ʮʝʧʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.28). 

 

ʈʠʩʫʥʦʢ 4.28 

ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʐʘʙʣʦʥ ʥʘʩʪʨʦʝʢ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʰʘʙʣʦʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʚʩʝʛʦ 

ʙʣʦʢʘ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʥʘʩʪʨʦʡʢʠ ʰʘʙʣʦʥʘ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʅʘʩʪʨʦʡʢʠ ʰʘʙʣʦʥʘ, ʧʨʠ ʵʪʦʤ 

ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 4.29.  

 

ʈʠʩʫʥʦʢ 4.29 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.13. 
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ʊʘʙʣʠʮʘ 4.13 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʅʦʤʝʨ ʩʠʛʥʘʣʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  ʀʤʷ ʚʭʦʜʘ/ʚʳʭʦʜʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʉʨʘʙ.DT, ʤʩ ɺʨʝʤʷ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ɺʦʟʚʨ.DT, ʤʩ ɺʨʝʤʷ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʥʘ ʚʦʟʚʨʘʪ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ɼʝʡʩʪʚʠʝ ʥʘ ʨʝʣʝ ʇʨʠʟʥʘʢ ʧʨʠʩʫʪʩʪʚʠʷ ʨʝʣʝ (ʪʦʣʴʢʦ ʜʣʷ ʚʳʭʦʜʦʚ ʙʣʦʢʘ) 

ʐʘʙʣʦʥ ɼɺʭ ɺʳʙʦʨ ʰʘʙʣʦʥʘ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʚʭʦʜʘ/ʚʳʭʦʜʘ 

 

4.5.1.3.8 ɹʣʦʢ ʜʘʪʯʠʢʘ (ʙʣʦʢ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ) 

 ɹʣʦʢ ʜʘʪʯʠʢʘ ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʮʝʧʝʡ ʧʦʩʪʦʷʥʥʦʛʦ/ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʮʝ-

ʧʝʡ ʥʘʧʨʷʞʝʥʠʷ, ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʨʘʟʚʷʟʘʥʥʳʝ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʮʝʧʝʡ ʪʝʨʤʠʥʘʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.30). 

 

ʈʠʩʫʥʦʢ 4.30 
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4.5.1.3.9 ɹʣʦʢ ʧʨʦʛʨʘʤʤʥʳʭ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ  

ɹʣʦʢ ʧʨʦʛʨʘʤʤʥʳʭ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʩʣʫʞʠʪ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʧʦʣʴʟʦʚʘʪʝʣʝʤ (ʥʘ ʫʨʦʚʥʝ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ EKRASMS-SP), ʢʦʪʦ-

ʨʳʝ (ʜʘʥʥʳʝ) ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʦʪʦʢʦʣʘʤ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.31). 

 

ʈʠʩʫʥʦʢ 4.31 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʚʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.14. 

ʊʘʙʣʠʮʘ 4.14 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʚʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ ʆʛʨʘʥʠʯʝʥʠʝ 

ˉ  ʅʦʤʝʨ ʙʠʪʘ ʚ ʙʣʦʢʝ ɼʣʷ ʚʩʝʭ ʙʣʦʢʦʚ ʚʠʨʪʫʘʣʴʥʳʭ 
ʚʭʦʜʦʚ ʅʘʠʤʝʥʦʚʘʥʠʝ ʀʤʷ ʙʠʪʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʀʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤ 
ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʠʪʳ ʙʣʦʢʘ ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ 
0 ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʠʥʷʪʳʭ ʜʘʥʥʳʭ   

ʊʦʣʴʢʦ ʜʣʷ ʙʣʦʢʘ çVInputè 
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4.5.1.3.10 ɹʣʦʢ ʧʨʦʛʨʘʤʤʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ  

ɹʣʦʢ ʧʨʦʛʨʘʤʤʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʩʣʫʞʠʪ ʜʣʷ ʧʨʠʝʤʘ GOOSE-ʩʦʦʙʱʝʥʠʡ ʩ ʘʥʘʣʦʛʦ-

ʚʳʤʠ ʜʘʥʥʳʤʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.32). 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  ʜʦʙʘʚʣʷʝʪʩʷ ʥʦʚʘʷ ʚʭʦʜʥʘʷ ʚʝʣʠʯʠʥʘ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  

ʫʜʘʣʷʝʪʩʷ ʚʳʜʝʣʝʥʥʘʷ ʚʭʦʜʥʘʷ ʚʝʣʠʯʠʥʘ ʠʣʠ ʛʨʫʧʧʘ ʚʝʣʠʯʠʥ. 

 

ʈʠʩʫʥʦʢ 4.32 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.15. 

ʊʘʙʣʠʮʘ 4.15 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʀʤʷ ʚʭʦʜʥ. ʚʝʣ. ʀʤʷ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ 

ʊʠʧ ʚʭʦʜʥ. ʚʝʣ. 
ʊʠʧ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ: 
ï ʥʘʧʨʷʞʝʥʠʝ; 
ï ʪʦʢ  

ʄʘʢʩ. ʟʥʘʯ. ʚʭʦʜʥ. ʚʝʣ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ 

ʂʦʵʬʬ. ʧʨʠʚʝʜ. ʚ ʩʠʩʪ. ʉʀ 
ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ (ʉʀ) (ɺ, ɸ). ʇʦ 
ʫʤʦʣʯʘʥʠʶ ï 1 
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4.5.1.3.11 ɹʣʦʢ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʭʦʜʦʚ 

ɹʣʦʢ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʭʦʜʦʚ ʩʣʫʞʠʪ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʠʛʥʘʣʦʚ  

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʧʨʠʢʣʘʜʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʦʛʨʘʤʤ EKRASMS-SP ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʙʠʥʘʨʥʦʡ 

ʣʦʛʠʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 4.33). 

 

ʈʠʩʫʥʦʢ 4.33 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.16. 

ʊʘʙʣʠʮʘ 4.16 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ  ʅʦʤʝʨ ʙʠʪʘ ʚ ʙʣʦʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʀʤʷ ʙʠʪʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 
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4.5.1.3.12 ɹʣʦʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ 

ɹʣʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʚʨʝʤʝʥʠ ʪʝʨʤʠʥʘʣʘ ʧʦ ʩʪʘʥʜʘʨʪʫ IRIG-B  

(ʩʤ. ʨʠʩʫʥʦʢ 4.34).  

ʇʨʠʤʝʯʘʥʠʝ ï ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʦʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʪʢʣʶʯʝʥʘ ʘʧʧʘ-

ʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ (ʠʤʧʫʣʴʩʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ) ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ: ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ Ÿ ʉʠʥ-

ʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ Ÿ ɸʧʧʘʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʟʨʝʰʝʥʘ. 

 

 ʈʠʩʫʥʦʢ 4.34  

 

4.5.1.3.13 ɹʣʦʢ ʧʨʠʝʤʘ Sampled Values 

ɹʣʦʢ ʧʨʠʝʤʘ Sampled Values ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʦʮʠʬʨʦʚʘʥʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ 

ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ IEC 61850-9-2 (2011) (ʩʤ. ʨʠʩʫʥʦʢ 4.35). 

 

ʈʠʩʫʥʦʢ 4.35 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʧʨʠʝʤʘ Sampled Values ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.17. 

ʊʘʙʣʠʮʘ 4.17 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʧʨʠʝʤʘ Sampled Values 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʧʦʪʦʢʘ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

svID ʉʪʨʦʢʦʚʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

MAC MAC-ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ (Destination address) 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʦʪʯʝʪʦʚ ʟʘ ʧʝʨʠʦʜ 
ʂʦʣʠʯʝʩʪʚʦ ʦʪʯʝʪʦʚ, ʧʨʠʥʠʤʘʝʤʳʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 
(0,02 ʩ) 

ʅʘʙʦʨʳ ʜʘʥʥʳʭ ɼʘʥʥʳʝ ʪʦʢʘ ʠ/ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ ASDU 

ʊʠʧ ɺʳʟʦʚ ʦʢʥʘ ʊʠʧ ʚʝʣʠʯʠʥʳ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  

 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  ʜʦʙʘʚʣʷʝʪʩʷ ʥʦʚʳʡ ASDU ʙʣʦʢʘ ʧʨʠʝʤʘ Sampled Values. ʇʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  ʫʜʘʣʷʝʪʩʷ ʚʳʜʝʣʝʥʥʳʡ ASDU. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʊʠʧ  (ʩʤ. ʨʠʩʫʥʦʢ 4.35) ʚʳʚʦʜʠʪʩʷ ʦʢʥʦ ʊʠʧ ʚʝʣʠʯʠʥʳ  

(ʩʤ. ʨʠʩʫʥʦʢ 4.36). 

 

ʈʠʩʫʥʦʢ 4.36 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʠʧ ʚʝʣʠʯʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.18. 

ʊʘʙʣʠʮʘ 4.18 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʠʧ ʚʝʣʠʯʠʥʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʠʧʘ ʚʝʣʠʯʠʥʳ 

ʇʦʩʪʦʷʥʥʳʡ ʪʦʢ/ʥʘʧʨʷʞʝʥʠʝ ʊʠʧ ʚʝʣʠʯʠʥʳ (ʧʦʩʪʦʷʥʥʳʡ ʠʣʠ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ/ʥʘʧʨʷʞʝʥʠʝ) 

 
  



148 
ʕʂʈɸ.00019-01 34 02 

4.5.1.3.14 ɹʣʦʢ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʯʠ 

ɹʣʦʢ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʯʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ɺʏ ʩʠʛʥʘʣʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʨʘʙʦʪʳ ʧʨʠʝʤʥʠʢʘ ʠ ʧʝʨʝʜʘʪʯʠʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.37). 

 

ʈʠʩʫʥʦʢ 4.37 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.19. 

ʊʘʙʣʠʮʘ 4.19 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʯʠ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʟʥʘʯʝʥʠʝ ɺʳʙʦʨ ʥʘʟʥʘʯʝʥʠʷ ʙʣʦʢʘ: ʧʨʠʝʤʦ-ʧʝʨʝʜʘʪʯʠʢ, ʧʨʠʝʤʥʠʢ ʠʣʠ ʧʝʨʝʜʘʪʯʠʢ 

ʂʦʣʠʯʝʩʪʚʦ ʩʠʛʥʘʣʦʚ ʂʦʣʠʯʝʩʪʚʦ ʩʠʛʥʘʣʦʚ ʢʦʤʘʥʜ 

ʉʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʉʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʢʦʤʘʥʜ 

 

4.5.1.3.15 ɹʣʦʢ ʣʠʥʝʡʥʦʛʦ ʬʠʣʴʪʨʘ ʋʇɸʉʂ 

ɹʣʦʢ ʣʠʥʝʡʥʦʛʦ ʬʠʣʴʪʨʘ ʋʇɸʉʂ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʪʝʨʤʠʥʘʣʘ ʩ ɺʏ ʪʨʘʢʪʦʤ  

(ʩʤ. ʨʠʩʫʥʦʢ 4.38). 

 

ʈʠʩʫʥʦʢ 4.38 
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4.5.1.3.16 ɹʣʦʢ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ 

ɹʣʦʢ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʠʣʝʥʠʝ ɺʏ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʙʣʦʢʘ ʣʠʥʝʡʥʦʛʦ 

ʬʠʣʴʪʨʘ ʋʇɸʉʂ (ʩʤ. ʨʠʩʫʥʦʢ 4.39). 

 

ʈʠʩʫʥʦʢ 4.39 

4.5.2 ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ ʰʢʘʬʘ 

ʆʢʥʦ ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ ʰʢʘʬʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.40), ʧʫʥʢʪ ʤʝʥʶ çʜʝʨʝʚʘè ʧʨʦʝʢʪʘ ɸʧʧʘ-

ʨʘʪʥʘʷ ʯʘʩʪʴ Ÿ ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ ʰʢʘʬʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʮʝ-

ʧʷʤʠ ʙʣʦʢʦʚ ʪʝʨʤʠʥʘʣʘ ʠ ʮʝʧʷʤʠ ʚʭʦʜʥʳʭ ʢʣʝʤʤ ʰʢʘʬʘ. ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʟʘʧʦʣʥʷʝʪʩʷ, ʪʦʣʴʢʦ ʢʦʛʜʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʟʘʧʦʣʥʝʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʇʉʀ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʰʢʘʬʘ ʠʣʠ, ʢʦʛʜʘ ʟʘʜʘʝʪʩʷ ʪʝʩʪʦʚʦʝ ʨʝʣʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ 4.40 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ ʮʝʧʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ , ʜʣʷ ʫʜʘʣʝʥʠʷ ï . 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ ʰʢʘʬʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.20. 

  












































































































































































































































































































































































