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ɸʅʅʆʊɸʎʀʗ 

ʅʘʩʪʦʷʱʠʡ ʜʦʢʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦʤ ʦʧʝʨʘʪʦʨʘ ʧʨʦʛʨʘʤʤʳ ʂʦʥʬʠʛʫʨʘʪʦʨ, ʢʦʪʦʨʘʷ 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ EKRASMS-SP. 

ʇʨʦʛʨʘʤʤʘ ʂʦʥʬʠʛʫʨʘʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ: 

ï ʪʝʨʤʠʥʘʣʦʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʝʨʠʠ ʕʂʈɸ 200 (ʚ ʪʦʤ ʯʠʩʣʝ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ)  

(ʜʘʣʝʝ ï ʪʝʨʤʠʥʘʣ); 

ï ʪʝʨʤʠʥʘʣʦʚ ɹʕ2704 (ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ); 

ï ʰʢʘʬʦʚ ʪʠʧʦʚ ʐʕ111ʍ (ɸ), ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʥʘ ʙʘʟʝ ʪʝʨʤʠʥʘʣʦʚ ʩʝʨʠʠ 1001) ʠ ʕʂʈɸ 200; 

ï ʰʢʘʬʦʚ ʩʝʨʠʠ ʐʕʕ 200 (ʚ ʪʦʤ ʯʠʩʣʝ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ); 

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

ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ, ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʥʘʩʪʨʦʡʢʠ 

ʧʨʦʛʨʘʤʤʳ. 

ʅʘʩʪʦʷʱʠʡ ʜʦʢʫʤʝʥʪ ʘʢʪʫʘʣʝʥ ʜʣʷ ʪʝʨʤʠʥʘʣʦʚ ʩ ʚʝʨʩʠʝʡ ʇʆ 7.1.0.8. 

                                                

1)
 ʇʦʜ ʪʝʨʤʠʥʘʣʘʤʠ ʩʝʨʠʠ 100 ʧʦʥʠʤʘʶʪʩʷ ʪʝʨʤʠʥʘʣʳ ʢʘʩʩʝʪʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 
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1 ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʇʨʦʛʨʘʤʤʘ ʂʦʥʬʠʛʫʨʘʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ off-line ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʥʬʠʛʫ-

ʨʘʮʠʡ ʪʝʨʤʠʥʘʣʦʚ ʩʝʨʠʠ 100 ʠ ʕʂʈɸ 200. 
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2 ʋʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

2.1 ʉʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʄʠʥʠʤʘʣʴʥʳʝ ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ: 

ʘ) ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ: 

ï Windows XP SP3; 

ï Windows Server 2003 SP2; 

ï Windows Vista SP1 ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʷʷ ʚʝʨʩʠʷ; 

ï Windows Server 2008 (ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʨʦʣʠ ʩʝʨʚʝʨʘ); 

ï Windows Server 2008 R2 (ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʨʦʣʠ ʩʝʨʚʝʨʘ); 

ï Windows Server 2012 R2 (ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʨʦʣʠ ʩʝʨʚʝʨʘ); 

ï Windows 7 

ï Windows 8; 

ï Windows 8.1; 

ï Windows 10; 

ʙ) ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʘʨʭʠʪʝʢʪʫʨʳ: 

ï x86; 

ï x64; 

ʚ) ʘʧʧʘʨʘʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

1) ʧʨʦʮʝʩʩʦʨ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 1,7 ɻɻʮ ʠʣʠ ʚʳʰʝ, 2 ɻʙʘʡʪ (ʜʣʷ 32-ʨʘʟʨʷʜʥʦʡ ʩʠʩʪʝ-

ʤʳ) ʠʣʠ 4 ɻʙʘʡʪ (ʜʣʷ 64-ʨʘʟʨʷʜʥʦʡ ʩʠʩʪʝʤʳ) ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʣʠ ʙʦʣʴʰʝ; 

2) ʤʠʥʠʤʘʣʴʥʦʝ ʤʝʩʪʦ ʥʘ ʜʠʩʢʝ: 

- x86 ï 850 ʄʙʘʡʪ; 

- x64 ï 4 ɻʙʘʡʪ; 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ: 

1) ʧʨʦʮʝʩʩʦʨ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 2 ɻɻʮ ʠʣʠ ʚʳʰʝ, 3 ɻʙʘʡʪ (ʜʣʷ 32-ʨʘʟʨʷʜʥʦʡ ʩʠʩʪʝʤʳ) 

ʠʣʠ 8 ɻʙʘʡʪ (ʜʣʷ 64-ʨʘʟʨʷʜʥʦʡ ʩʠʩʪʝʤʳ) ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʣʠ ʙʦʣʴʰʝ; 

2) ʤʠʥʠʤʘʣʴʥʦʝ ʤʝʩʪʦ ʥʘ ʜʠʩʢʝ: 

- x86 ï 16 ɻʙʘʡʪ; 

- x64 ï 16 ɻʙʘʡʪ; 

ʛ) ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

ï Internet Explorer 6 ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʚʝʨʩʠʠ; 

ï Microsoft Office 2003 ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʚʝʨʩʠʠ. 

2.2 ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ 

ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʩʪʨʠʙʫʪʠʚʘ (ʩʤ. ʨʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦ-

ʨʘ çʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ EKRASMS-SP. ɹʳʩʪʨʳʡ ʩʪʘʨʪè ʕʂʈɸ.00019-01 34 01). 

http://www.microsoft.com/windows/downloads/ie/getitnow.mspx
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2.3 ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ 

2.3.1 ʊʠʧʳ ʨʝʜʘʢʮʠʡ 

ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʪʠʧʘ ʨʝʜʘʢʮʠʠ ʧʨʦʛʨʘʤʤʳ:  

ï All (ʟʘʚʦʜʩʢʘʷ ʚʝʨʩʠʷ); 

ï Full (ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ); 

ï Pro (ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ); 

ï Free (ʙʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ). 

ʉ ʩʝʜʴʤʦʡ ʚʝʨʩʠʠ ʧʨʦʰʠʚʢʠ ʇʆ ʪʝʨʤʠʥʘʣʘ ʣʦʛʠʢʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʞʝʩʪʢʫʶ ʠ ʛʠʙʢʫʶ. 

ɾʝʩʪʢʘʷ ʣʦʛʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʣʦʛʠʢʠ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-

ʠʟʛʦʪʦʚʠʪʝʣʝ, ʠ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʝ ʠʤʝʷ ʥʘ ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʚ. ɻʠʙʢʘʷ 

ʣʦʛʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʣʦʛʠʢʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴʩʷ, ʥʝ ʟʘʪʨʘ-

ʛʠʚʘʷ ʧʨʠ ʵʪʦʤ ʞʝʩʪʢʫʶ ʣʦʛʠʢʫ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʢʦʥʬʠʛʫʨʘʪʦʨʦʤ ʨʝ-

ʜʘʢʮʠʡ All ʠ Full. ɺ ʚʝʨʩʠʠ Pro ʜʦʩʪʫʧʥʦ ʠʟʤʝʥʝʥʠʝ ʛʠʙʢʦʡ ʠ ʞʝʩʪʢʦʡ ʣʦʛʠʢʠ, ʝʩʣʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʷʚʥʦ ʫʢʘʟʘʥ ʬʣʘʛ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʞʝʩʪʢʦʡ ʣʦʛʠʢʠ. 

2.3.2 ʈʝʜʘʢʮʠʷ Free 

ɺ ʨʝʜʘʢʮʠʠ Free ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʠʙʢʦʡ ʣʦʛʠʢʠ, ʘ ʪʘʢʞʝ ʧʦʣ-

ʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʟʜʘʥʥʦʡ ʣʦʛʠʢʠ (ʚ ʨʝʞʠʤʝ ʵʤʫʣʷʮʠʠ ʣʦʛʠʢʠ) ʧʝʨʝʜ ʚʚʦʜʦʤ ʚ ʨʘʙʦʪʫ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʦʩʪʨʦʝʥʠʝʤ ʣʦʛʠʢʠ 

ʛʠʙʢʦʡ ʯʘʩʪʠ ʥʘ ʩʚʦʝʤ ʦʙʲʝʢʪʝ. 

2.3.3 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʇʆ ʂʦʥʬʠʛʫʨʘʪʦʨ ʩ ʨʝʜʘʢʮʠʝʡ Free ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1. 

ʊʘʙʣʠʮʘ 2.1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʇʆ ʂʦʥʬʠʛʫʨʘʪʦʨ ʩ ʨʝʜʘʢʮʠʝʡ Free 

ʇʦʟʠʮʠʷ/ʧʘʨʘʤʝʪʨ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ  

ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ 

ɹʣʦʢʠ  ʆʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʝʱʝʥʦ; 
ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʙʠʪʦʚ ʙʣʦʢʦʚ/ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘ-
ʣʦʚ ɸʎʇ/ʧʘʨʘʤʝʪʨʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ 

ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ ʰʢʘʬʘ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʂʣʝʤʤʥʠʢ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʇʨʠʝʤʥʳʝ ʮʝʧʠ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʈʝʩʫʨʩ ʂɸ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʉʠʩʪʝʤʥʳʝ 
ʧʘʨʘʤʝʪʨ  r

ʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

Ethernet-ʧʨʦʪʦʢʦʣʳ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʨʦʪʦʢʦʣ  r ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ɻʨʫʧʧʳ ʫʩʪʘʚʦʢ ɿʘʧʨʝʱʝʥʦ 

ʇʘʨʘʤʝʪʨʳ ʪʝʨʤʠʥʘʣʘ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ɸʉʋ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʅʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ Ethernet ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʃʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ɿʘʱʠʪʳ  ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʃʦʛʠʢʘ ɾʝʩʪʢʘʷ ʣʦʛʠʢʘ ɿʘʧʨʝʱʝʥʦ 

ɻʠʙʢʘʷ ʣʦʛʠʢʘ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʉʦʙʳʪʠʷ ʩʠʩʪʝʤʳ ɿʘʧʨʝʱʝʥʦ 

ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ ʰʢʘʬʘ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 
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ʇʦʟʠʮʠʷ/ʧʘʨʘʤʝʪʨ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ  

ʄʘʪʨʠʮʘ ʚʳʭʦʜʥʳʭ ʮʝʧʝʡ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʄʘʪʨʠʮʘ ʠʥʜʠʢʘʮʠʠ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʄʘʪʨʠʮʘ ʦʪʢʣʶʯʝʥʠʷ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʈʝʛʠʩʪʨʘʪʦʨ  ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʀʟʤʝʨʝʥʠʷ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʄʥʝʤʦʩʭʝʤʘ  ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ɼʠʘʣʦʛʠ ʤʥʝʤʦʩʭʝʤʳ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʋʧʨʘʚʣʝʥʠʝ ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪ  r ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʕʣʝʢʪʨʦʥʥʳʝ ʢʣʶʯʠ ʫʧʨʘʚʣʝʥʠʷ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

IEC 61850 

ʀʩʭʦʜʷʱʠʝ GOOSE ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ɺʭʦʜʷʱʠʝ GOOSE ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʅʘʙʦʨʳ ʜʘʥʥʳʭ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ɹʣʦʢʠ ʦʪʯʝʪʦʚ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʟʣ  r ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ModbusClients  ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʄʘʩʪʝʨ 103 ʧʨʦʪʦʢʦʣʘ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʋʩʪʘʚʢʠ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʇʘʨʘʤʝʪʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 
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3 ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

3.1 ɿʘʧʫʩʢ ʠ ʟʘʢʨʳʪʠʝ ʧʨʦʛʨʘʤʤʳ 

3.1.1 ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʤʝʥʶ ʇʫʩʢ ï> ɺʩʝ ʧʨʦʛʨʘʤʤʳ ï> 

EKRA ï> EKRASMS-SP ï> ʂʦʥʬʠʛʫʨʘʪʦʨ. 

3.1.2 ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʜʣʷ GUI Windows-ʧʨʠʣʦʞʝʥʠʡ ʩʧʦ-

ʩʦʙʘʤʠ: 

ï ʢʦʤʙʠʥʘʮʠʝʡ ʢʣʘʚʠʰ ALT+F4; 

ï ʯʝʨʝʟ ʛʣʘʚʥʦʝ ʤʝʥʶ ʌʘʡʣ ï> ɺʳʭʦʜ. 

3.2 ʆʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʣʦʞʝʥʠʷ 

ɺ ʧʨʦʛʨʘʤʤʝ ʂʦʥʬʠʛʫʨʘʪʦʨ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʝʘʣʠʟʦʚʘʥ ʛʨʘʬʠʯʝʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ.  

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

ʜʝʨʞʢʦʡ ʪʝʭʥʦʣʦʛʠʠ Drag&Drop, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʜʥʦ ʛʣʘʚʥʦʝ ʦʢʥʦ, ʩʦʜʝʨʞʘʱʝʝ ʥʝʩʢʦʣʴ-

ʢʦ ʜʦʯʝʨʥʠʭ. ɺ ʜʦʯʝʨʥʠʭ ʦʢʥʘʭ ʩʦʜʝʨʞʠʪʩʷ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ. ɺ ʩʦʦʪʚʝʪ-

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

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʳ ʠ ʝʸ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

3.2.1 ɿʘʛʦʣʦʚʦʢ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

ʊʝʢʩʪ ʟʘʛʦʣʦʚʢʘ ʦʢʥʘ ʩʦʩʪʦʠʪ ʠʟ ʥʘʟʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ, ʪʠʧʘ ʫʩʪʘʥʦʚ-

ʣʝʥʥʦʡ ʣʠʮʝʥʟʠʠ ʧʨʦʛʨʘʤʤʳ ʠ ʠʤʝʝʪ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3.1. 

 

ʈʠʩʫʥʦʢ 3.1  

3.2.2 ɻʣʘʚʥʦʝ ʤʝʥʶ 

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

ʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3.2. 

 

ʈʠʩʫʥʦʢ 3.2 

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. 
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3.2.2.1 ʄʝʥʶ ʌʘʡʣ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʌʘʡʣ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.1. 

 ʊʘʙʣʠʮʘ 3.1 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 -->ʀʤʧʦʨʪ 
ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ 
ʚʭʦʜʦʚ ʰʢʘʬʘé 

ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮʳ ʚʭʦʜʦʚ ʰʢʘʬʘ 

ʀʤʧʦʨʪ -->ʀʤʧʦʨʪ 
ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ  
IEC 61850 

ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ  IEC 61850 

ʀʤʧʦʨʪ -->ʀʤʧʦʨʪ 
ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠʟ 
Visioé 

ʀʤʧʦʨʪ ʩʭʝʤʳ ʣʦʛʠʢʠ ʠʟ Visio 

ʀʤʧʦʨʪ -->ʀʤʧʦʨʪ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ  
Excel ʬʘʡʣʘé 

ʀʤʧʦʨʪ ʫʩʪʘʚʦʢ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ Excel ʬʘʡʣʘ 

ʀʤʧʦʨʪ -->ʀʤʧʦʨʪ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ  
XML ʬʘʡʣʘé 

ʀʤʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ XML ʬʘʡʣʘ 

ʕʢʩʧʦʨʪ-->ʕʢʩʧʦʨʪ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ  
Excel ʬʘʡʣ 

ʕʢʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ Excel ʬʘʡʣ 

ʕʢʩʧʦʨʪ-->ʕʢʩʧʦʨʪ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ  
XML ʬʘʡʣé 

ʕʢʧʦʨʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ XML ʬʘʡʣ 

ʇʦʩʣʝʜʥʠʝ ʆʪʦʙʨʘʞʝʥʠʝ ʠ ʦʪʢʨʳʪʠʝ ʥʝʜʘʚʥʠʭ ʧʨʦʝʢʪʦʚ 

ɺʳʭʦʜ ɺʳʭʦʜ ʠʟ ʧʨʦʛʨʘʤʤʳ 

 

3.2.2.2 ʄʝʥʶ ʇʨʘʚʢʘ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʇʨʘʚʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.2. 

  ʊʘʙʣʠʮʘ 3.2 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ʇʨʘʚʢʘ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʆʪʤʝʥʠʪʴ ʜʝʡʩʪʚʠʝ ʆʪʤʝʥʘ ʧʨʝʜʳʜʫʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʇʦʚʪʦʨʠʪʴ ʜʝʡʩʪʚʠʝ ɺʦʟʚʨʘʪ ʦʪʤʝʥʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʋʧʨʘʚʣʝʥʠʝ ʜʝʡ-
ʩʪʚʠʷʤʠ 

ʈʘʟʨʝʰʘʝʪ/ʟʘʧʨʝʱʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʪʢʘʪʘ ʜʝʡʩʪʚʠʡ 
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3.2.2.3 ʄʝʥʶ ɺʠʜ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ɺʠʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3. 

 ʊʘʙʣʠʮʘ 3.3 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ɺʠʜ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʆʢʥʦ ʙʠʙʣʠʦʪʝʢʠ ʆʪʦʙʨʘʞʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʙʣʦʢʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʝʢʪʘ (ʜʣʷ 
ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʬʦʨʤʝ ɹʣʦʢʠ ʚ ʜʝʨʝ-
ʚʝ ʧʨʦʝʢʪʘ) 

ɼʝʨʝʚʦ ʧʨʦʝʢʪʘ ʆʪʦʙʨʘʞʝʥʠʝ ʜʝʨʝʚʘ ʧʨʦʝʢʪʘ 

ʆʢʥʦ ʚʳʚʦʜʘ ʆʪʦʙʨʘʞʝʥʠʷ ʦʢʥʘ ʚʳʚʦʜʘ ʩʦʦʙʱʝʥʠʡ 

ɹʠʙʣʠʦʪʝʢʘ ʣʦʛʠʢʠ ʇʨʦʩʤʦʪʨ ʙʠʙʣʠʦʪʝʢʠ ʣʦʛʠʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʙʘʚʣʝʥʠʷ 
ʵʣʝʤʝʥʪʦʚ ʚ ʬʦʨʤʫ ʃʦʛʠʢʘ 

ʆʰʠʙʢʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʆʪʦʙʨʘʞʝʥʠʝ ʦʢʥʘ ʦʰʠʙʦʢ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʊʘʙʣʠʮʘ ʩʧʝʮʩʠʤʚʦʣʦʚ ʆʪʦʙʨʘʞʝʥʠʝ ʪʘʙʣʠʮʳ ʩʧʝʮʩʠʤʚʦʣʦʚ 

 

3.2.2.4 ʄʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʷ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.4. 

ʊʘʙʣʠʮʘ 3.4 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ʂʦʥʬʠʛʫʨʘʮʠʷ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʇʨʦʚʝʨʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ 
ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʇʨʦʚʝʨʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ. ʉʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝ-
ʣʝʥʥʳʡ ʥʘʙʦʨ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʥʬʠʛʫ-
ʨʘʮʠʷ. ɽʩʣʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʥʳʤ ʧʨʘʚʠʣʘʤ, 
ʪʦ ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʢʦʨʨʝʢʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʠ ʝʝ 
ʥʘʜʦ ʙʫʜʝʪ ʠʩʧʨʘʚʠʪʴ 

 

3.2.2.5 ʄʝʥʶ ʉʝʨʚʠʩ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʉʝʨʚʠʩ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.5. 

ʊʘʙʣʠʮʘ 3.5 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ʉʝʨʚʠʩ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʆʪʯʝʪʳ ʉʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ: 
ï ʆʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʜʣʷ Modbus; 
ï ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤ; 
ï ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤ ʚ Excel; 
ï ʉʧʠʩʦʢ ʩʠʛʥʘʣʦʚ ɸʉʋ ʊʇ (ʆʈʉ-ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ); 
ï ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 103; 
ï ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 104; 
ï ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 61850-8-1; 
ï ɹʣʘʥʢ ʫʩʪʘʚʦʢ 

ʅʘʩʪʨʦʡʢʠ ʅʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ 

ʉʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʆʈʉ-
ʩʝʨʚʝʨ Uniopc 

ʆʪʦʙʨʘʞʝʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʆʈʉ-ʩʝʨʚʝʨʘ Uniopc 

 

3.2.2.6 ʄʝʥʶ ʉʧʨʘʚʢʘ 

ʂʦʤʘʥʜʳ ʤʝʥʶ ʉʧʨʘʚʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.6. 

ʊʘʙʣʠʮʘ 3.6 ï ʂʦʤʘʥʜʳ ʤʝʥʶ ʉʧʨʘʚʢʘ 

ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

ʆ ʧʨʦʛʨʘʤʤʝ ʆʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʛʨʘʤʤʝ 
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3.2.3 ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʫʧʘ ʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʦʤʘʥʜʘʤ. ʆʥʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʩʤ. ʨʠʩʫʥʦʢ 3.3).  

 

ʈʠʩʫʥʦʢ 3.3 

ʂʦʤʘʥʜʳ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.7. 

ʊʘʙʣʠʮʘ 3.7 ï ʂʦʤʘʥʜʳ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺʠʜ ʅʘʠʤʝʥʦʚʘʥʠʝ 

 ʅʦʚʳʡ ʧʨʦʝʢʪé 

 ʆʪʢʨʳʪ ɹ

 ʉʦʭʨʘʥʠʪʴ 

 ʆʪʤʝʥʠʪʴ ʜʝʡʩʪʚʠʝ 

 ʇʦʚʪʦʨʠʪʴ ʜʝʡʩʪʚʠʝ 

 ɸʚʪʦʩʦʭʨʘʥʝʥʠʝ (ʩ ʫʢʘʟʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ) 

 ʃʦʢʘʣʠʟʘʮʠʷ ʷʟʳʢʘ 

 
DebugInfo (ʆʪʦʙʨʘʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʣʦʛʠʯʝʩʢʠʭ ʫʟʣʦʚ ʥʘ 
ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ) 

 ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤé 

 ʆʪʯʝʪ ʧʦ ʫʩʪʘʚʢʘʤ ʚ Excel 

 

ʇʨʠʤʝʯʘʥʠ ̫ 

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 ʧʦʜʢʣʶʯʝ-

ʥʳ 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 ɸʥʘ-

ʣʠʟʘ (Analysis ToolPack).  

3.2.4 ʆʢʥʦ ʚʳʚʦʜʘ ʠ ʩʪʘʪʫʩ ʧʘʥʝʣʴ 

3.2.4.1 ʆʢʥʦ ʚʳʚʦʜʘ 

ʆʢʥʦ ʚʳʚʦʜʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.4) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʚʦʜʘ ʩʦʦʙʱʝʥʠʡ ʦ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦ-

ʛʨʘʤʤʳ. ʆʢʥʦ ʚʳʚʦʜʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʥʠʟʫ ʩʣʝʚʘ ʚ ʛʣʘʚʥʦʤ ʦʢʥʝ ʧʨʠʣʦʞʝʥʠʷ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʦʢʥʘ ʥʘʜʦ ʢʣʠʢʥʫʪʴ ʧʦ ʵʪʦʡ ʚʢʣʘʜʢʝ ʠʣʠ ʚʳʟʚʘʪʴ ʯʝʨʝʟ ʤʝʥʶ ɺʠʜ -> ʆʢʥʦ ʚʚrʦʜʘ. 



15 
ʕʂʈɸ.00020-01 34 01 

ʀʟʤʝʥʝʥʠʝ 8 

 

ʈʠʩʫʥʦʢ 3.4 

3.2.4.2 ʉʪʘʪʫʩ ʧʘʥʝʣʴ 

ʉʪʘʪʫʩ ʧʘʥʝʣʴ (ʩʤ. ʨʠʩʫʥʦʢ 3.5) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʤʝʞʫ-

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

 

ʈʠʩʫʥʦʢ 3.5 

3.3 ʉʦʟʜʘʥʠʝ, ʦʪʢʨʳʪʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʝʢʪʘ 

3.3.1 ʉʦʟʜʘʥʠʝ ʠ ʦʪʢʨʳʪʠʝ ʧʨʦʝʢʪʘ 

ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʝʥʶ ʌʘʡʣ -> ʅʦʚʳʡ ʧʨʦʝʢʪ ʠʣʠ ʧʦ ʱʝʣʯʢʫ ʧʦ 

ʢʥʦʧʢʝ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ.  
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ʆʪʢʨʳʪʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʝʥʶ ʌʘʡʣ -> ʆʪʢʨʳʪʴ ʧʨʦʝʢʪ 

ʠʣʠ ʧʦ ʱʝʣʯʢʫ ʧʦ ʢʥʦʧʢʝ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

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

ʰʠʚʢʠ ʧʨʦʛʨʘʤʤʳ, ʷʟʳʢ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʧʨʠ ʦʪʢʨʳʪʠʠ - ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ) ʠ ʧʫʪʴ ʢ 

ʙʠʙʣʠʦʪʝʢʝ ʟʘʱʠʪ (ʩʤ. ʨʠʩʫʥʦʢ 3.6). 

 

ʈʠʩʫʥʦʢ 3.6 

ɺʅʀʄɸʅʀɽ: ʆʊʂʈʓʊʀɽ ʇʈʆɽʂʊɸ ʅɽʆɹʍʆɼʀʄʆ ɺʓʇʆʃʅʗʊʔ ʉ ʊɽʄ ʌɸʁʃʆʄ ɹʀɹ-

ʃʀʆʊɽʂʀ ɿɸʑʀʊ, ʉ ʂʆʊʆʈʓʄ ʆʅ ɹʓʃ ʉʆɿɼɸʅ!  

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʠʣʠ ʩʦʟʜʘʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʧʨʘʚʘ ʜʦʙʘʚʠʪʩʷ ʜʝʨʝʚʦ ʧʨʦʝʢʪʘ ʠ ʦʪʢʨʦʝʪʩʷ 

ʬʦʨʤʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʆ ʧʨʦʝʢʪʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.7). ʇʨʠ ʦʪʢʨʳʪʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʝʢʪʦʚ ʦʥʠ ʘʥʘ-

ʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʚ ʜʝʨʝʚʦ ʧʨʦʝʢʪʦʚ. ʆʛʨʘʥʠʯʝʥʠʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʨʳʚʘʝʤʳʭ 

ʧʨʦʝʢʪʦʚ ʥʝʪ. 

 

ʈʠʩʫʥʦʢ 3.7 
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ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʧʦʨʷʜʦʢ ʚʚʦʜʘ ʜʘʥʥʳʭ ʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʢʘʟʘʥ ʚ 

ʪʘʙʣʠʮʝ 3.8. 

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

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

ʬʫʥʢʮʠʠ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ʊʘʙʣʠʮʘ 3.8 ï ʇʦʨʷʜʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʏʘʩʪʴ ʇʘʨʘʤʝʪʨ ʢʦʥʬʠʛʫʨʘʮʠʠ 
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ʇʨʠʝʤʥʳʝ ʮʝʧʠ 
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ɿʘʱʠʪʳ 

ʃʦʛʠʢʘ 

ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ ʰʢʘʬʘ (ʧʦ ʌʉ) 

ʄʘʪʨʠʮʘ ʦʪʢʣʶʯʝʥʠʷ 

ʄʘʪʨʠʮʘ ʚʳʭʦʜʥʳʭ ʮʝʧʝʡ 

ʄʘʪʨʠʮʘ ʠʥʜʠʢʘʮʠʠ 

ʈʝʛʠʩʪʨʘʪʦʨ 

ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʀʟʤʝʨʝʥʠʷ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 

ʄʥʝʤʦʩʭʝʤʘ 

ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ 

ʕʣʝʢʪʨʦʥʥʳʝ ʢʣʶʯʠ ʫʧʨʘʚʣʝʥʠʷ 

IE
C

 6
1
8
5
0
 ʀʩʭʦʜʷʱʠʝ GOOSE 

ɺʭʦʜʷʱʠʝ GOOSE 

ʅʘʙʦʨʳ ʜʘʥʥʳʭ 

ɹʣʦʢʠ ʦʪʯʸʪʦʚ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʟʣʳ 

 

3.3.2 ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ 

ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʝʥʶ ʌʘʡʣ -> ʉʦʭʨʘʥʠʪʴ ʠʣʠ ʯʝʨʝʟ ʤʝʥʶ ʌʘʡʣ 

-> ʉʦʭʨʘʥʠʪʴ ʢʘʢ, ʠʣʠ ʧʦ ʱʝʣʯʢʫ ʢʥʦʧʢʠ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʠ ʟʘʢʨʳʪʠʠ ʛʣʘʚʥʦʛʦ ʦʢ-

ʥʘ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʜʝʨʝʚʘ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʩʦʭʨʘʥʠʪʴ ʧʨʦʝʢʪ, ʝʩʣʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʳʣʘ 

ʠʟʤʝʥʝʥʘ ʚ ʭʦʜʝ ʨʘʙʦʪʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.8). ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʢʦʤʧʠʣʷʮʠʷ 

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

 

ʈʠʩʫʥʦʢ 3.8 
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3.4 ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ 

3.4.1 ɹʣʦʢʠ 

ʌʦʨʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʧʨʦʝʢʪ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʘʧʧʘʨʘʪʥʳʭ (ʬʠʟʠʯʝ-

ʩʢʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʪʝʨʤʠʥʘʣʝ ʙʣʦʢʠ) ʠ ʚʠʨʪʫʘʣʴʥʳʭ (ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦ-

ʥʘʣʘ) ʙʣʦʢʦʚ ʪʝʨʤʠʥʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʘʟʘ. 

3.4.1.1 ɼʦʙʘʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʙʣʦʢʦʚ 

ɼʣʷ ʟʘʜʘʥʠʷ ʙʣʦʢʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʦʚ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʢ ʫʟʣʫ ɹʣʦʢʠ, ʜʘʣʝʝ 

ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʱʝʣʢʥʫʪʴ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʚʢʣʘʜʢʫ ɹʠʙʣʠʦʪʝʢʘ (ʚʢʣʘʜʢʫ ɹʠʙʣʠʦʪʝʢʘ 

ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʯʝʨʝʟ ʤʝʥʶ ɺʠʜ -> ʆʢʥʦ ʙʠʙʣʠʦʪʝʢʠ) ʠ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʙʣʦʢʦʚ ʥʝʦʙʭʦ-

ʜʠʤʳʡ ʙʣʦʢ. 

ɺ ʦʢʥʝ ʙʠʙʣʠʦʪʝʢʠ ʙʣʦʢʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.9) ʠʤʝʝʪʩʷ ʬʫʥʢʮʠʷ ʧʦʠʩʢʘ ʙʣʦʢʘ ʧʦ ʥʘʠʤʝʥʦʚʘ-

ʥʠʶ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʙʣʦʢʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʧʝʨʝʪʘʱʠʪʴ ʤʳʰʴ ʁʚ 

ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ ʬʦʨʤʳ ɹʣʦʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʩʣʝʜʥʠʡ ʧʦʷʚʠʪʩʷ ʚ ʩʧʠʩʢʝ ʙʣʦʢʦʚ. ɼʣʷ ʫʜʘʣʝʥʠʷ 

ʙʣʦʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʥʦʧʢʘ ʋʜʘʣʠʪʴ ʙʣʦʢʠ. 

 

ʈʠʩʫʥʦʢ 3.9 

3.4.1.2 ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʦʚ 

ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ ʙʣʦʢʦʚ ʩʫʱʝʩʪʚʫʶʪ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ  

(ʩʤ. ʨʠʩʫʥʦʢ 3.10), ʦʧʠʩʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3.9. 

ʊʘʙʣʠʮʘ 3.9 ï ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʙʣʦʢʘ ʆʛʨʘʥʠʯʝʥʠʝ 

ɹʠʙʣ. ʙʣʦʢ ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʣʦʢʘ ʚ ʙʠʙʣʠʦʪʝ-
ʢʝ ʣʦʛʠʢʠ 

ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ ʙʣʦʢʦʚ 



19 
ʕʂʈɸ.00020-01 34 01 

ʀʟʤʝʥʝʥʠʝ 8 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʙʣʦʢʘ ʆʛʨʘʥʠʯʝʥʠʝ 

ʂʘʩʩʝʪʘ ɺʳʙʦʨ ʢʘʩʩʝʪʳ ʪʝʨʤʠʥʘʣʘ 

ʊʦʣʴʢʦ ʜʣʷ ʘʧʧʘʨʘʪʥʳʭ ʙʣʦʢʦʚ ɸʜʨʝʩ ʙʣʦʢʘ ʥʘ 
ʰʠʥʝ 

ɸʜʨʝʩ ʙʣʦʢʘ ʥʘ ʰʠʥʝ ʪʝʨʤʠʥʘʣʘ 

 

ʈʠʩʫʥʦʢ 3.10 

3.4.1.3 ʏʘʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʦʚ 

3.4.1.3.1 ɹʣʦʢ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ (ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʙʣʦʢ) (ʩʤ. ʨʠʩʫʥʦʢ 3.11) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.10. 

ʊʘʙʣʠʮʘ 3.10 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ɹʠʪ ʅʦʤʝʨ ʙʠʪʘ ʚ ʙʣʦʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʠʪʘ ʀʤʷ ʙʠʪʘ 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) 

 

ʈʠʩʫʥʦʢ 3.11 
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3.4.1.3.2 ɹʣʦʢ ʧʨʦʛʨʘʤʤʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.12) 

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

ʚʳʤʠ ʜʘʥʥʳʤʠ. ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.11. 

ʊʘʙʣʠʮʘ 3.11 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʀʤʷ ʚʭʦʜʥ. ʚʝʣ. ʀʤ ̫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 ʩʠʩʪʝʤʝ ʉʀ (ɺ, ɸ) 
ʇʦ ʫʤʦʣʯʘʥʠʶ ï 1 

 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ  ʜʦʙʘʚʣʷʝʪʩʷ ʥʦʚʘʷ ʚʭʦʜʥʘʷ ʚʝʣʠʯʠʥʘ ʜʣʷ ʙʣʦʢʘ 

ʚʠʨʪʫʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ  ʫʜʘʣʷʝʪʩʷ ʚʳʜʝʣʝʥ-

ʥʘʷ ʚʭʦʜʥʘʷ ʚʝʣʠʯʠʥʘ ʠʣʠ ʛʨʫʧʧʘ ʚʝʣʠʯʠʥ. 

 

ʈʠʩʫʥʦʢ 3.12 

3.4.1.3.3 ɹʣʦʢ ʚʠʨʪʫʘʣʴʥʳʭ ʚʭʦʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.13) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʚʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.12. 

ʊʘʙʣʠʮʘ 3.12 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʚʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ ʆʛʨʘʥʠʯʝʥʠʝ 

ɹʠʪ  ʅʦʤʝʨ ʙʠʪʘ ʚ ʙʣʦʢʝ ɼʣʷ ʚʩʝʭ ʙʣʦʢʦʚ ʚʠʨ-
ʪʫʘʣʴʥʳʭ ʚʭʦʜʦʚ ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʠʪʘ ʀʤʷ ʙʠʪʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʀʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤ ʈʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʠʪʳ ʙʣʦʢʘ ʩʙʨʘʩʳʚʘ-
ʶʪʩʷ ʚ 0 ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʠʥʷʪʳʭ ʜʘʥʥʳʭ   

ʊʦʣʴʢʦ ʜʣʷ ʙʣʦʢʘ 
çVInputè 
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ʈʠʩʫʥʦʢ 3.13 

3.4.1.3.4 ɹʣʦʢ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʭʦʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.14) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.13. 

ʊʘʙʣʠʮʘ 3.13 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʭʦʜʦʚ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ɹʠʪ  ʅʦʤʝʨ ʙʠʪʘ ʚ ʙʣʦʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʠʪʘ ʀʤʷ ʙʠʪʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

 

ʈʠʩʫʥʦʢ 3.14 
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3.4.1.3.5 ɹʣʦʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.15) 

ɹʣʦʢ ɺ1281 ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʚʨʝʤʝʥʠ ʪʝʨʤʠʥʘʣʘ ʧʦ ʩʪʘʥʜʘʨʪʫ IRIG-B. ʆʧʠʩʘ-

ʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.14. 

ʊʘʙʣʠʮʘ 3.14 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ 
ʚʢʣʶʯʝʥʘ 

ʇʨʠʟʥʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ 

ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ 

ʄʦʜʠʬʠʢʘʮʠʷ ʄʦʜʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ 

 

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

ʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ (ʠʤʧʫʣʴʩʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ) ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ: ʇʘʨʘʤʝʪʨʳ ʪʝʨʤʠʥʘʣʘ -> ʉʠʥ-

ʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ -> ɸʧʧʘʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʟʨʝʰʝʥʘ. 

 

ʈʠʩʫʥʦʢ 3.15 

3.4.1.3.6 ɹʣʦʢ ʜʘʪʯʠʢʘ (ɹʣʦʢ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ) (ʩʤ. ʨʠʩʫʥʦʢ 3.16) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʦʚ ɸʎʇ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.15. 

ʊʘʙʣʠʮʘ 3.15 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʦʚ ɸʎʇ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɸʎʇ ʜʣʷ ʛʨʫʙʦʛʦ ʠ ʪʦʯʥʦʛʦ ʢʘʥʘʣʘ 

ʉʤʝʱʝʥʠʝ ʥʫʣʷ ɿʥʘʯʝʥʠʷ ʩʤʝʱʝʥʠʷ ʥʫʣʷ ʜʣʷ ʛʨʫʙʦʛʦ ʠ ʪʦʯʥʦʛʦ ʢʘʥʘʣʘ 
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ʈʠʩʫʥʦʢ 3.16 

ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʦʚ ɸʎʇ ʧʦ ʫʤʦʣʯʘʥʠʶ (ɹʣʦʢ ʜʘʪʯʠʢʘ) 

ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʦʚ ɸʎʇ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳ-

ʟʦʚʘ ʢʦʤʘʥʜʳ ʋʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ (ʩʤ. ʨʠʩʫʥʦʢ 3.17). 

 

ʈʠʩʫʥʦʢ 3.17 

ɿʘʛʨʫʟʢʘ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʦʚ ɸʎʇ ʠʟ ʬʘʡʣʘ (ɹʣʦʢ ʜʘʪʯʠʢʘ) 

ɿʘʛʨʫʟʢʘ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʦʚ ɸʎʇ ʠʟ ʬʘʡʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʟʦʚʦʤ ʢʦʤʘʥʜʳ ɿʘʛʨʫʟʠʪʴ ʠʟ 

ʬʘʡʣʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ (ʩʤ. ʨʠʩʫʥʦʢ 3.18), ʧʦʩʣʝ ʯʝʛʦ ʚ ʦʢʥʝ ʚʳʙʦʨʘ ʬʘʡʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳ-

ʙʨʘʪʴ ʬʘʡʣ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʦʚ ɸʎʇ. 
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ʈʠʩʫʥʦʢ 3.18 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʬʘʡʣʘ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʦʚ ɸʎʇ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ ʠ ʚʳʙʦʨʘ 

ʩʧʠʩʢʘ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʦʚ ɸʎʇ (ʩʤ. ʨʠʩʫʥʦʢ 3.19). ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ ʩ ʪʨʝʙʫʝʤʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʥʘʞʘʪʴ ʆʢ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʣʠʙʦ ʆʪʤʝʥʘ ʜʣʷ ʦʪʢʣʦʥʝʥʠʷ ʦʧʝʨʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ 3.19 

3.4.1.3.7 ɹʣʦʢ ʧʦʜʢʣʶʯʝʥʠʷ ʩʚʷʟʠ 

ɹʣʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʪʝʨʤʠʥʘʣʘ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-485. 
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3.4.1.3.8 ɹʣʦʢ ʧʨʠʝʤʘ Sampled Values (ʩʤ. ʨʠʩʫʥʦʢ 3.20) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʧʨʠʝʤʘ Sampled Values ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.16. 

ʊʘʙʣʠʮʘ 3.16 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʘ ʧʨʠʝʤʘ Sampled Values  

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

# ASDU ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

svID ʉʪʨʦʢʦʚʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

MAC MAC-ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ (Destination address) 

ʅʘʙʦʨʳ ʜʘʥʥʳʭ ɼʘʥʥʳʝ ʪʦʢʘ ʠ/ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ ASDU 

é ɺʳʟʦʚ ʦʢʥʘ ʊʠʧ ʚʝʣʠʯʠʥʳ 

 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ  ʜʦʙʘʚʣʷʝʪʩʷ ʥʦʚʳʡ ASDU ʙʣʦʢʘ ʧʨʠʝʤʘ Sam-

pled Values. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ  ʫʜʘʣʷʝʪʩʷ ʚʜrʝʣʝʥʥʳʡ ASDU. 

 

ʈʠʩʫʥʦʢ 3.20 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çéè ʚ ʚrʦʜʠʪʩʷ ʦʢʥʦ ʊʠʧ ʚʝʣʠʯʠʥʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.21). 

 

ʈʠʩʫʥʦʢ 3.21 
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ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʠʧ ʚʝʣʠʯʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.17. 

ʊʘʙʣʠʮʘ 3.17 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʥʘ ʊʠʧ ʚʝʣʠʯʠʥʳ  

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʠʧʘ ʚʝʣʠʯʠʥʳ 

ʇʦʩʪ.(v)/ʇʝʨʝʤ. ʊʠʧ ʚʝʣʠʯʠʥʳ (ʧʦʩʪʦʷʥʥʳʡ ʠʣʠ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ/ʥʘʧʨʷʞʝʥʠʝ) 

 

3.4.1.3.9 ɹʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ (ɹʣʦʢ ʣʦʛʠʢʠ) 

ɹʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʇʆ ʪʝʨʤʠʥʘʣʘ, ʚʥʝʰʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ ʠʥʪʝʨ-

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

3.4.1.3.10 ɹʣʦʢ ʧʠʪʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ɹʣʦʢ ʧʠʪʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ʪʝʨʤʠʥʘʣʘ ʠ ʟʘʟʝʤʣʝʥʠʷ, 

ʩʠʛʥʘʣʘ ʘʧʧʘʨʘʪʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ PPS, ʩʠʛʥʘʣʠʟʘʮʠʶ ʨʝʞʠʤʦʚ ʪʝʨʤʠʥʘʣʘ çʅʝʠʩʧʨʘʚ-

ʥʦʩʪʴè, çʉʨʘʙʘʪʳʚʘʥʠʝè ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ ʨʝʣʝ, ʟʘʜʘʥʠʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ çʈʘʙʦʪʘ/ɺʳʚʦʜè, ʫʧʨʘʚ-

ʣʝʥʠʝ ʙʣʦʢʦʤ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

3.4.1.3.11 ɹʣʦʢ ʚʳʭʦʜʦʚ (ɹʣʦʢ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ) (ʩʤ. ʨʠʩʫʥʦʢ 3.22) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʳʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.18. 

ʊʘʙʣʠʮʘ 3.18 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʳʭʦʜʦʚ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ɹʠʪ  ʅʦʤʝʨ ʙʠʪʘ ʚ ʙʣʦʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʠʪʘ ʀʤʷ ʙʠʪʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

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

ɼʝʡʩʪʚʠʝ ʥʘ ʨʝʣʝ ʇʨʠʟʥʘʢ ʧʨʠʩʫʪʩʪʚʠʷ ʨʝʣʝ 

 

ʈʠʩʫʥʦʢ 3.22 
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3.4.1.3.12 ɹʣʦʢ ʩʠʛʥʘʣʠʟʘʮʠʠ (ɹʣʦʢ ʠʥʜʠʢʘʮʠʠ) (ʩʤ. ʨʠʩʫʥʦʢ 3.23) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ  3.19. 

ʊʘʙʣʠʮʘ 3.19 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʩʠʛʥʘʣʠʟʘʮʠʠ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ɹʠʪ  ʅʦʤʝʨ ʙʠʪʘ ʚ ʙʣʦʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʠʪʘ ʀʤʷ ʙʠʪʘ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

 

ʈʠʩʫʥʦʢ 3.23 

3.4.1.3.13 ɹʣʦʢ ʚʭʦʜʦʚ (ɹʣʦʢ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ) (ʩʤ. ʨʠʩʫʥʦʢ 3.24) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.20. 

ʊʘʙʣʠʮʘ 3.20 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʠʪʦʚ ʙʣʦʢʘ ʚʭʦʜʦʚ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ɹʠʪ ʅʦʤʝʨ ʙʠʪʘ ʚ ʙʣʦʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʠʪʘ ʀʤʷ ʙʠʪʘ 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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ʈʠʩʫʥʦʢ 3.24 

3.4.2 ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ ʰʢʘʬʘ 

ɺʢʣʘʜʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.25) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʮʝʧʷʤʠ ʙʣʦʢʦʚ 

ʪʝʨʤʠʥʘʣʘ ʠ ʮʝʧʷʤʠ ʚʭʦʜʥʳʭ ʢʣʝʤʤ ʰʢʘʬʘ. ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʟʘʧʦʣʥʷʝʪʩʷ, ʪʦʣʴʢʦ ʢʦʛʜʘ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ ʟʘʧʦʣʥʝʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʇʉʀ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʰʢʘʬʘ ʠʣʠ 

ʢʦʛʜʘ ʟʘʜʘʝʪʩʷ ʪʝʩʪʦʚʦʝ ʨʝʣʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʇʘʨʘʤʝʪʨʳ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ ʰʢʘʬʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.21. 

ʊʘʙʣʠʮʘ 3.21 ï ʇʘʨʘʤʝʪʨʳ ʚʳʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʙʦʟʥʘʯʝʥʠʝ 

ʅʘʟʚʘʥʠʝ ʮʝʧʠ ʀʤʷ ʚʥʝʰʥʝʡ ʮʝʧʠ 

ʈʘʟʲʝʤ ʙʣʦʢʘ ʀʤʷ ʨʘʟʲʝʤʘ ʚ ʙʣʦʢʝ 

ɺʭʦʜʥʦʡ ʢʦʥʪʘʢʪ ʙʣʦʢʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ʚʭʦʜʘ ʚ ʨʘʟʲʝʤʝ ʙʣʦʢʘ 

ɺʳʭʦʜʥʦʡ ʢʦʥʪʘʢʪ ʙʣʦʢʘ ʅʦʤʝʨ ʢʦʥʪʘʢʪʘ ʚʳʭʦʜʘ ʚ ʨʘʟʲʝʤʝ ʙʣʦʢʘ 

ʂʦʥʪʨʦʣʴʥʳʡ ʨʘʟʲʝʤ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʘʟʲʝʤʘ 

ɺʭʦʜʥʦʡ ʢʦʥʪʘʢʪ ʅʦʤʝʨ ʚʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʘʟʲʝʤʘ 

ɺʳʭʦʜʥʦʡ ʢʦʥʪʘʢʪ ʅʦʤʝʨ ʚʳʭʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʘʟʲʝʤʘ 

ɺʭʦʜʥʘʷ ʢʣʝʤʤʘ ɺʭʦʜʥʘʷ ʢʣʝʤʤʘ ʰʢʘʬʘ 

ɺʳʭʦʜʥʘʷ ʢʣʝʤʤʘ ɺʳʭʦʜʥʘʷ ʢʣʝʤʤʘ ʰʢʘʬʘ 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʊʠʧ ʨʘʟʤʳʢʘʪʝʣ ̫

ʀʤ ̫ ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʟʤʳʢʘʪʝʣʷ 

ɹʣʦʢ ʆʙʦʟʥʘʯʝʥʠʝ ʙʣʦʢʘ ʪʝʨʤʠʥʘʣʘ (ʚʳʙʦʨ ʙʣʦʢʘ - ʚʳʧʘʜʘʶʱʠʡ ʩʧʠ-
ʩʦʢ ʟʘʜʘʥʥʳʭ ʚ ʧʨʦʝʢʪʝ ʙʣʦʢʦʚ) 

ʎʝʧʴ ʀʤʷ ʮʝʧʠ ʚʳʙʨʘʥʥʦʛʦ ʙʣʦʢʘ (ʚʳʙʦʨ ʮʝʧʠ - ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ 
ʟʘʜʘʥʥʳʭ ʚ ʧʨʦʝʢʪʝ ʮʝʧʝʡ ʙʣʦʢʘ) 

ʅʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 
ʢʦʥʪʘʢʪʘ 

ʅʦʨʤʘʣʴʥʦ ʦʪʢʨʳʪʳʡ ʠʣʠ ʥʦʨʤʘʣʴʥʦ ʟʘʢʨʳʪʳʡ (ʚʳʧʘʜʘʶʱʠʡ 
ʩʧʠʩʦʢ) 
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ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ ʮʝʧʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ , ʜʣʷ ʫʜʘʣʝʥʠʷ - . 

 

3.4.3 ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ 

ɸʥʘʣʦʛʦʚʳʤʠ ʚʭʦʜʘʤʠ ʥʘʟʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʝʘʣʴʥʳʭ ʮʝʧʝʡ (ʢʦʪʦʨʳʝ ʧʨʠʚʷʟʚrʘʶʪʩʷ ʢ 

ʚʳʭʦʜʫ ʙʣʦʢʘ ʜʘʪʯʠʢʘ), ʚʳʯʠʩʣʷʝʤʳʭ ʮʝʧʝʡ (ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʮʝʧʠ ʠʟ ʜʨʫʛʠʭ ʮʝʧʝʡ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʠ), ʚʠʨʪʫʘʣʴʥʳʭ ʮʝʧʝʡ (ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʮʝʧʠ ʠʟ ʜʨʫʛʠʭ ʮʝʧʝʡ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʤʠʥʘʣʘʤʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ) ʠ ʮʝʧʝʡ ʪʝʣʝʤʝʪʨʠʠ. 

ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʣʦʛʠʢʝ ʨʘʙʦʪʳ ʟʘʱʠʪʳ ʠ ʚ 

ʬʦʨʤʫʣʘʭ ʫʟʣʘ ʜʝʨʝʚʘ ɺr ʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ. ʂʦʤʘʥʜʳ ʧʘʥʝʣʠ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ (ʩʤ. ʨʠʩʫ-

ʥʦʢ 3.26) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.22. 

ʊʘʙʣʠʮʘ 3.22 ï ʂʦʤʘʥʜʳ ʧʘʥʝʣʠ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ɺʠʜ ʂʦʤʘʥʜʘ 

 ʉʦʟʜʘʪʴ ʨʝʘʣʴʥʳʝ ʮʝʧʠé 

 ʋʜʘʣʠʪʴ ʬʘʟʳ ʮʝʧʝʡ 

 ʇʝʨʝʤʝʝɦʥʠʝ ʚʚʝʨʭ 

 ʇʝʨʝʤʝʱʝʥʠʝ ʚʥʠʟ 

 ʏʘʩʪʦʪʥʳʝ ʛʨʫʧʧʳé 

 ɻʨʫʧʧʠʨʦʚʢʘ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

 ʉʦʟʜʘʪʴ ʮʝʧʴ ʪʝʣʝʤʝʪʨʠʠ 
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ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʮʝʧʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.23. 

ʊʘʙʣʠʮʘ 3.23 ï ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʟʚʘʥʠʝ ʮʝʧʠ ʀʤʷ ʮʝʧʠ 

ʅʘʟʚʘʥʠʝ ʬʘʟʳ ʮʝʧʠ ʅʘʟʚʘʥʠʝ ʬʘʟʳ ʮʝʧʠ 

ʊʠʧ ʮʝʧʠ ʊʠʧ ʮʝʧʠ (ʨʝʘʣʴʥʘʷ) 

ʈʝʞʠʤ ʮʝʧʠ ʈʝʞʠʤ (ʚʠʜ) ʮʝʧʠ (ʬʘʟʥʘʷ, ʣʠʥʝʡʥʘʷ, ʥʫʣʝʚʘʷ, ʥʝʦʧʨʝʜʝʣʝʥʥʘʷ) 

ɹʘʟʠʩʥʦʝ ʟʥʘʯʝʥʠʝ ɹʘʟʠʩʥʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚʭʦʜʘ ʙʣʦʢʘ ʜʘʪʯʠʢʘ (ʙʝʟ ʝʜʠʥʠʮʳ 
ʠʟʤʝʨʝʥʠʷ) 

ʂʦʵʬʬ. ʪʨʘʥʩʬʦʨʤʘ-
ʮʠʠ 

ʆʪʥʦʰʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʧʝʨʚʠʯʥʦʡ ʮʝʧʠ ʢ ʥʦʤʠ-
ʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʜʘʪʯʠʢʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʜʢʣʶ-
ʯʝʥʠʠ ʩʠʛʥʘʣʘ ʦʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝ-
ʥʠʷ) 

 

3.4.3.1 ʈʝʘʣʴʥʳʝ ʮʝʧʠ 

ʉʦʟʜʘʥʠʝ ʨʝʘʣʴʥʦʡ ʮʝʧʠ 

ʂʦʤʘʥʜʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʠ ʧʨʠʚʷʟʢʠ ʝʛʦ ʢ 

ʚʳʭʦʜʘʤ ʙʣʦʢʘ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ.  
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ʈʝʘʣʴʥʘʷ ʮʝʧʴ ʩʦʟʜʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ ʉʦʟʜʘʪʴ ʨʝʘʣʴʥʳʝ ʮʝʧʠ . ʆʪʦʙʨʘʞʘʝʪʩʷ 

ʦʢʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 3.27. 

 

ʈʠʩʫʥʦʢ 3.27 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʠʤʷ ʮʝʧʠ, ʫʢʘʟʘʪʴ ʚʠʜ ʮʝʧʠ, ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦ ʬʘʟ ʠ 

ʫʢʘʟʘʪʴ ʙʣʦʢ ʜʘʪʯʠʢʦʚ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ, ʜʣʷ ʦʪʤʝʥʳ ʢʥʦʧʢʫ 

ʆʪʤʝʥʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʟʜʘʥʥʘʷ ʨʝʘʣʴʥʘʷ ʮʝʧʴ ʜʦʙʘʚʠʪʩʷ ʚ ʦʙʱʠʡ ʩʧʠʩʦʢ ʮʝʧʝʡ. 

 

ʇʘʨʘʤʝʪʨʳ ʨʝʘʣʴʥʳʭ ʮʝʧʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 3.28) 

 

ʈʠʩʫʥʦʢ 3.28 
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ʉʠʛʥʘʣ  

ʉʝʢʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠ ̫ʧʨʠʚʷʟʢʠ ʨʝʘʣʴʥʦʡ ʮʝʧʠ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʚʳʭʦʜʫ ʙʣʦʢʘ 

ʜʘʪʯʠʢʦʚ. ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʝʢʮʠʠ ʩʠʛʥʘʣ ʦʧʠʩʘʥʦ ʚ ʪʘʙʣʠʮʝ 3.24. 

ʊʘʙʣʠʮʘ 3.24 ï ʇʘʨʘʤʝʪʨʳ ʩʝʢʮʠʠ ʉʠʛʥʘʣ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɼʘʪʯʠʢ ɺʳʙʦʨ ʙʣʦʢʘ ʜʘʪʯʠʢʦʚ ʠʟ ʦʙʱʝʛʦ ʩʧʠʩʢʘ 

ɺʳʭʦʜ ʜʘʪʯʠʢʘ ɺʳʙʦʨ ʚʳʭʦʜʘ ʜʘʪʯʠʢʘ ʚʳʙʨʘʥʥʦʛʦ ʙʣʦʢʘ ʜʘʪʯʠʢʦʚ 

ɼʠʘʧʘʟʦʥ ɺr ʙʦʨ ʜʠʘʧʘʟʦʥʘ ʚʳʭʦʜʘ ʜʘʪʯʠʢʘ 

 

ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ 

ɿʘʜʘʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʘʥʘʣʦʛʦʚʳʤ ʚʭʦʜʦʤ ʪʝʨʤʠʥʘʣʘ ʠ ʘʥʘʣʦʛʦʚʳʤ ʚʭʦʜʦʤ ʥʘ ʢʣʝʤʤʥʠʢʝ 

ʰʢʘʬʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʪʝʩʪʦʚʦʛʦ ʨʝʣʝ ʜʣʷ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʰʢʘʬʘ (ʩʦʟʜʘʶʪʩʷ 

ʚ ʬʦʨʤʝ ʂʣʝʤʤʥʠʢ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ). 

ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʚʝʢʪʦʨʘ 

ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʚʝʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʟʘʜʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʪʝʨʤʠʥʘʣʝ ʟʥʘʯʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʟʘʱʠʪ. 

ɽʩʣʠ ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʟʘʱʠʪʝ, ʪʦ ʚʝʢʪʦʨ ʙʫʜʝʪ ʩʦʟʜʘʥ ʚʥʫʪʨʠ ʟʘʠɦʪʳ, 

ʠ ʟʘʜʘʚʘʪʴ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ɽʩʣʠ ʜʣʷ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʥʝ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʚʝʢʪʦʨ, ʪʦ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʜʠʩʧʣʝʝ ʪʝʨʤʠʥʘʣʘ ʠʣʠ ʇʆ ɸʈʄ-ʨʝʣʝʡʱʠʢʘ. 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ ʚʝʢʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.25. 

ʊʘʙʣʠʮʘ 3.25 ï ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʚʝʢʪʦʨʘ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ɻʘʨʤʦʥʠʢʘ ɺr ʙʦʨ ʛʘʨʤʦʥʠʢʠ ʩʠʛʥʘʣʘ (ʚʳʙʦʨ ʛʘʨʤʦʥʠʢʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ 
ʦʪʦʙʨʘʞʘʪʴ) 

ɺʳʙʦʨʢʘ ʅʦʤʝʨ ʚʳʙʦʨʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪʩʷ ʚʝʢʪʦʨ ʩʠʛʥʘʣʘ (ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʩʯʝʪʝ ʚʝʢʪʦʨʦʚ) 

 

ʇʘʨʘʤʝʪʨʳ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚ ɸʉʋ 

ʈʘʟʜʝʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ 61850: ʚʝʣʠʯʠʥʳ ʧʝʨʝʜʘʯʠ ʘʥʘ-

ʣʦʛʦʚʳʭ ʜʘʥʥʳʭ ʠ ʘʪʨʠʙʫʪʦʚ ʜʠʘʧʘʟʦʥʘ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ  3.26. 

ʊʘʙʣʠʮʘ 3.26 ï ʇʘʨʘʤʝʪʨʳ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚ ɸʉʋ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɿʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʥɹʦʩʪʠ, % 
ʦʪ ʥʦʤʠʥʘʣʘ 

ɺʝʣʠʯʠʥʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʧʨʠ 
ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʩʣʘʥ ʦʪʯʝʪ ʦʙ ʠʟʤʝʥʝʥʠʠ 
ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ. 
ɿʥʘʯʝʥʠʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ, 1 ʦʪʥʦʩʠʪʝʣʴʥʘʷ 
ʝʜʠʥʠʮʘ ʨʘʚʥʘ 0,00001 ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʠʘʧʘ-
ʟʦʥʘ ʚʭʦʜʘ ʜʘʪʯʠʢʘ 

ɿʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʥɹʦʩʪʠ, ɸ  ɺʝʣʠʯʠʥʘ ʚ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ. ɿʥʘʯʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘ-
ʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ, ʨʘʚʥʦ ʧʨʦʠʟʚʝʜʝʥʠʶ ʧʘʨʘʤʝʪʨʘ ʚ ʦʪʥʦ-
ʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʘ 
ʜʘʪʯʠʢʘ ʠ 0,00001 
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ʆʧʠʩʘʥʠʝ ʫʩʪʘʚʦʢ ʜʠʘʧʘʟʦʥʘ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.27. 

ʊʘʙʣʠʮʘ 3.27 ï ʋʩʪʘʚʢʠ ʜʠʘʧʘʟʦʥʘ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ 
ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦʚʠʪʩʷ high-high ʠ ʢʘʯʝʩʪʚʦ questionable (ʥʝʜʦʩʪʦ-
ʚʝʨʥʦ) 

ʂʨʘʡʥʠʡ ʚʝʨʭʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ 
ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʥʘ high-high ʠ ʢʘʯʝʩʪʚʦ qood (ʭʦʨʦh ʝʝ) 

ɺʝʨʭʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ 
ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʥʘ high ʠ ʢʘʯʝʩʪʚʦ qood (ʭʦʨʦh ʝʝ) 

ʅʠʞʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ 
ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʥʘ normal ʠ ʢʘʯʝʩʪʚʦ qood (ʭʦʨʦh ʝʝ)  

ʂʨʘʡʥʠʡ ʥʠʞʥʠʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ 
ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʥʘ low ʠ ʢʘʯʝʩʪʚʦ qood (ʭʦʨʦh ʝʝ)  

ʄʠʥʠʤʘʣʴʥʳʡ ʇʨʠ ʟʥʘʯʝʥʠʠ ʘʥʘʣʦʛʦʚʦʡ ʚʝʣʠʯʠʥʳ ʤʝʥʴʰʝ ʫʩʪʘʚʢʠ, ʟʥʘʯʝʥʠʝ 
ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʦʚʠʪʩʷ low - low ʠ ʢʘʯʝʩʪʚʦ questionable (ʥʝʜʦʩʪʦ-
ʚʝʨʥʦ) 

 

3.4.3.2 ɺʳʯʠʩʣʷʝʤʳʝ ʮʝʧʠ 

ʉʦʟʜʘʥʠʝ ʚʳʯʠʩʣʷʝʤʦʡ ʮʝʧʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.29) 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʳʯʠʩʣʷʝʤʦʡ ʮʝʧʠ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʨʝʘʣʴʥʫʶ ʮʝʧʴ ʠʟ ʩʧʠʩʢʘ, ʱʝʣʢʥʫʪʴ ʧʦ 

ʥʝʡ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ ʚʳʙʨʘʪʴ ʉʦʟʜʘʪʴ ʚʳʯʠʩʣʷʝʤʫʶ ʮʝʧ ,ɹ ʜʘʣʝʝ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ 

ʚʳʙʨʘʪʴ ʪʠʧ ʚʳʯʠʩʣʷʝʤʦʡ ʮʝʧʠ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʮʝʧʴ ʧʦʷʚʠʪʩʷ ʚ ʦʙʱʝʤ ʩʧʠʩʢʝ ʠ ʙʫʜʝʪ ʦʪʦʙ-

ʨʘʞʝʥʘ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ. 

 

ʈʠʩʫʥʦʢ 3.29 
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ʇʘʨʘʤʝʪʨʳ ʚʳʯʠʩʣʷʝʤʳʭ ʮʝʧʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 3.30) 

 

ʈʠʩʫʥʦʢ 3.30 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʘ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʚʳʯʠʩʣʷʝʤʳʭ ʮʝʧʝʡ ʥʘ ʦʩʥʦʚʝ ʨʝ-

ʘʣʴʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

ʘ) ʩʦʟʜʘʪʴ ʣʠʥʝʡʥʫʶ ʮʝʧʴ (1 ʛʨ.)/(11 ʛʨ.). 

ʕʪʠ ʬʫʥʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʭʝʤ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ çʟʚʝʟʜʘ - ʪʨʝ-

ʫʛʦʣʴʥʠʢè; 

ʙ) ʧʨʠʚʝʩʪʠ ʮʝʧʴ ʢ ʥʦʤʠʥʘʣʫ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʥʦʤʠʥʘʣʘ ʦʜʥʦʡ ʮʝʧʠ ʢ ʥʦʤʠʥʘʣʫ ʜʨʫʛʦʡ ʥʝʦʙʭʦʜʠʤʦ: 

ï ʩʦʟʜʘʪʴ ʚʳʯʠʩʣʷʝʤʫʶ ʮʝʧʴ; 

ï ʧʝʨʚʳʡ ʧʘʨʘʤʝʪʨ ʮʝʧʠ ï ʮʝʧʴ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʥʦʤʠʥʘʣʦʤ; 

ï ʚʪʦʨʦʡ ʧʘʨʘʤʝʪʨ ʮʝʧʠ ï ʮʝʧʴ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ. 

ʇʨʠʤʝʯʘʥʠʝ ï ʎʝʧʴ ʩ ʙʦʣʴʰʠʤ ʥʦʤʠʥʘʣʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʦʜʠʪʴ ʢ ʮʝʧʠ ʩ ʤʝʥʴʰʠʤ ʥʦʤʠʥʘʣʦʤ; 

ʚ) ʩʣʦʞʠʪʴ ʮʝʧʠ. 

ʉʫʤʤʘ ʮʝʧʝʡ. ʕʪʘ ʬʫʥʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʜʠʬʟʘʱʠʪʳ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ 

ʧʣʝʯ ʙʦʣʴʰʝ ʪʨʝʭ. ʇʨʠ ʩʣʦʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʮʝʧʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʦʛʦ ʥʦʤʠʥʘʣʘ, 

ʪʦ ʝʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʨʠʚʝʜʝʥʠʝ; 

ʛ) ʚr ʯʝʩʪʴ ʮʝʧʠ. 

ʈʘʟʥʦʩʪʴ ʮʝʧʝʡ; 

ʜ) ʫʤʥʦʞʠʪʴ ʮʝʧʴ ʥʘ ʯʠʩʣʦ ʦʪ - 1 ʜʦ + 1. 

ʌʫʥʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʚʦʨʦʪʘ ʮʝʧʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʝ ʨʝʘʣʴʥʳʤ ʟʥʘ-

ʯʝʥʠʝʤ. ʏʠʩʣʦ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʫʩʪʘʚʢʦʡ ʯʝʨʝʟ ʇʆ ɸʈʄ-ʨʝʣʝʡʱʠʢʘ; 

ʝ) ʨʘʟʨʝʰʘʪʴ ʮʝʧʴ ʦʪ ʚʭʦʜʘ ʤʘʪʨʠʮʳ. 
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ʋʤʥʦʞʝʥʠʝ ʮʝʧʠ ʥʘ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (IMOS, 0 ʠʣʠ 1). ʕʪʘ ʬʫʥʢʮʠʷ ʩʣʫʞʠʪ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʫʯʠʪʳʚʘʪʴ ʠʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʮʝʧʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʞ) ʩʦʟʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨ. 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʬʫʥʢʮʠʠ ʩʦʟʜʘʝʪʩʷ ʠ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨ 

(ʋʎʌ) ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʪʨʝʙʫ-

ʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʏʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʬʠʣʴʪʨ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʝʢʮʠʠ ɺʳʯʠʩʣʝʥʠʝ ʥʘʞʘʪʴ ʜʚʦʡ-

ʥʳʤ ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʚʪʦʨʦʡ ʧʘʨʘʤʝʪʨ ʠ ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʬʠʣʴʪʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.31). ʇʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʋʎʌ ï ʵʪʦ ʬʦʨ-

ʤʫʣʘ, ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʚ ʩʠʛʥʘʣ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤ.r ʌʦʨʤʫ ʩʠʛʥʘʣʘ ʟʘʜʘʶʪ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʯʠʩʣʠʪʝʣʷ ï ʵʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦ-

ʣʠʥʦʤʘ ʥʫʣʝʡ, ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʥʘʤʝʥʘʪʝʣʷ ï ʝʜʠʥʠʮ. 

 

ʈʠʩʫʥʦʢ 3.31 

ɺʳʯʠʩʣʝʥʠʝ 

ʇʘʨʘʤʝʪʨʳ ʩʝʢʮʠʠ ɺʳʯʠʩʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.28. 

ʊʘʙʣʠʮʘ 3.28 ï ɺʳʯʠʩʣʝʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʌʫʥʢʮʠʷ ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʡ ʬʫʥʢʮʠʠ ʚʳʯʠʩʣʷʝʤʦʡ ʮʝʧʠ 

ʇʘʨʘʤʝʪʨʳ ʆʙʦʟʥʘʯʝʥʠʝ ʨʝʘʣʴʥʳʭ ʮʝʧʝʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʘ ʚʳ-
ʯʠʩʣʷʝʤʘʷ ʮʝʧʴ 
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ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʚʝʢʪʦʨʘ 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʠ ʦʜʥʦʡ ʠʟ ʟʘʱʠʪ, ʪʦ ʙʝʟ ʧʨʠʥʫʜʠʪʝʣʴ-

ʥʦʛʦ ʩʦʟʜʘʥʠʷ ʚʝʢʪʦʨʘ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʘʭ ʧʫʥʢʪʘ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ 

ʙʫʜʫʪ. ɽʩʣʠ ʞʝ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʘʱʠʪʝ, ʪʦ ʦʥʠ ʙʫʜʫʪ ʩʦʟʜʘʥ rʚʥʫʪʨʠ ʩʘʤʦʡ ʟʘʱʠʪʳ.  

 

3.4.3.3 ɺʠʨʪʫʘʣʴʥʳʝ ʮʝʧʠ 

ʉʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʮʝʧʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.32) 

ɺʠʨʪʫʘʣʴʥʳʝ ʮʝʧʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʳʭ ʮʝʧʝʡ, ʥʦ ʩ ʠʟʤʝʥʝʥʥʳʤ ʥʦ-

ʤʠʥʘʣʦʤ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʮʝʧʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ ʮʝʧʴ, ʱʝʣʢʥʫʪʴ 

ʧʦ ʥʝʡ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ ʚʳʙʨʘʪʴ ʉʦʟʜʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʮʝʧʴ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʮʝʧʴ 

ʧʦʷʚʠʪʩʷ ʚ ʦʙʱʝʤ ʩʧʠʩʢʝ ʠ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ. 

 

ʈʠʩʫʥʦʢ 3.32 
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 ʇʘʨʘʤʝʪʨʳ ʚʠʨʪʫʘʣʴʥʳʭ ʮʝʧʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 3.33) 

 

ʈʠʩʫʥʦʢ 3.33 

ʀʩʭʦʜʥʘʷ ʮʝʧʴ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʩʭʦʜʥʦʡ ʮʝʧʠ. 

ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʚʝʢʪʦʨʘ 

ɽʩʣʠ ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʠ ʦʜʥʦʡ ʠʟ ʟʘʱʠʪ, ʪʦ ʙʝʟ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʩʦʟʜʘ-

ʥʠʷ ʚʝʢʪʦʨʘ ʟʥʘʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ ɸʈʄ-ʨʝʣʝʡʱʠʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʙʫʜʫʪ. ɽʩʣʠ ʞʝ ʚʝʢʪʦʨ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʟʘʱʠʪʝ, ʪʦ ʦʥ ʙʫʜʝʪ ʩʦʟʜʘʥ ʚʥʫʪʨʠ ʩʘʤʦʡ ʟʘʱʠʪʳ.  

3.4.3.4 ʎʝʧʠ ʪʝʣʝʤʝʪʨʠʠ 

ʉʦʟʜʘʥʠʝ ʮʝʧʠ ʪʝʣʝʤʝʪʨʠʠ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʮʝʧʠ ʪʝʣʝʤʝʪʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʢʥʘ ɸʥʘʣʦʛʦʚʳʝ 

ʚʭʦʜʳ ʥʘʞʘʪʴ ʢʥʦʧʢʫ , ʧʦʩʣʝ ʯʝʛʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 3.34). 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ï ʀʤʷ ʮʝʧʠ ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʮʝʧʠ ʪʝʣʝʤʝʪʨʠʠ; 

ï ɺʠʨʪʫʘʣʴʥʳʡ ʙʣʦʢ ï ʙʣʦʢ ʘʥʘʣʦʛʦʚʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʚʭʦʜʦʚ; 

ï ɺʭʦʜ ʙʣʦʢʘ ï ʚʭʦʜ ʚʳʙʨʘʥʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʙʣʦʢʘ. 
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ʈʠʩʫʥʦʢ 3.34 

ɼʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʮʝʧʠ ʪʝʣʝʤʝʪʨʠʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʙʣʦʢ 

ʚʠʨʪʫʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.35). 

 

ʈʠʩʫʥʦʢ 3.35 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʘʜʘʥʳ ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʆʢ. ʇʨʠ ʵʪʦʤ ʚ ʩʧʠʩʦʢ 

ʮʝʧʝʡ ʜʦʙʘʚʠʪʩʷ ʮʝʧʴ ʪʝʣʝʤʝʪʨʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.36). 

ɺ ʩʝʢʮʠʠ ʉʠʛʥʘʣ ʪʝʣʝʤʝʪʨʠʠ ʚʳʙʠʨʘʝʪʩʷ ʙʣʦʢ ʚʠʨʪʫʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʠ ʚʭʦʜ, 

ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʣʦʢʘ. 
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ʈʠʩʫʥʦʢ 3.36 

3.4.3.5 ʏʘʩʪʦʪʥʳʝ ʛʨʫʧʧʳ 

ɼʣʷ ʨʘʙʦʪʳ ʬʫʥʢʮʠʡ ʈɿɸ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ (ʦʪ 3 ʜʦ 80 ɻʮ) ʪʨʝʙʫʝʪʩʷ ʘʜʘʧ-

ʪʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʢ ʪʝʢʫʱʝʡ ʯʘʩʪʦʪʝ ʩʝʪʠ. ɺ ʪʝʨʤʠʥʘʣʘʭ ʩʝʨʠʠ 

ʕʂʈɸ 200 ʪʘʢʘʷ ʘʜʘʧʪʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʦʙʲʝʜʠʥʝʥʠʶ ʩʠʛʥʘʣʦʚ ʚ ʯʘʩʪʦʪʥʳʝ ʛʨʫʧ-

ʧʳ. 

3.4.3.5.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɺ ʧʨʦʛʨʘʤʤʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʩ ʦʜ-

ʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʪʝʨʤʠʥʘʣʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʦʪʥʳʭ ʛʨʫʧʧʘʭ. 

ʏʘʩʪʦʪʥʘʷ ʛʨʫʧʧʘ ʩʠʛʥʘʣʦʚ ï ʤʥʦʞʝʩʪʚʦ ʩʠʛʥʘʣʦʚ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʦʜ-

ʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʝʨʤʠʥʘʣʝ ʢʘʢ ʛʨʫʧʧʘ ʩʠʛʥʘʣʦʚ ʦʜʥʦʡ 

ʯʘʩʪʦʪʳ.  

ɺ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠʥʘʣʦʚ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʜʦ ʰʝʩʪʠ ʯʘʩʪʦʪʥʳʭ ʛʨʫʧʧ, 

ʥʫʤʝʨʫʝʤʳʭ ʥʘʯʠʥʘʷ ʦʪ ʥʫʣʷ.  

ʅʫʣʝʚʘʷ ʯʘʩʪʦʪʥʘʷ ʛʨʫʧʧʘ ʩʠʛʥʘʣʦʚ ʩʦʟʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɸʜʘʧʪʘʮʠʷ ʘʣʛʦʨʠʪʤʦʚ ʦʙ-

ʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʥʫʣʝʚʦʡ ʯʘʩʪʦʪʥʦʡ ʛʨʫʧʧʳ ʢ ʪʝʢʫʱʝʡ ʯʘʩʪʦʪʝ ʩʝʪʠ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. ʇʦʵʪʦʤʫ 

ʩʠʛʥʘʣʳ ʥʫʣʝʚʦʡ ʯʘʩʪʦʪʥʦʡ ʛʨʫʧʧʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʘʭ 

(ʀʆ), ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 45 ʜʦ 55 ɻʮ. 

ɼʣʷ ʨʘʙʦʪʳ ʀʆ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ (ʦʪ 3 ʜʦ 80 ɻʮ) ʢ ʀʆ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝ-

ʩʪʠ ʩʠʛʥʘʣʳ, ʚʭʦʜʷʱʠʝ ʚ ʥʝʥʫʣʝʚʫʶ ʯʘʩʪʦʪʥʫʶ ʛʨʫʧʧʫ. 

ɺʅʀʄɸʅʀɽ: ɺʉɽ ʇʆɼɺʆɼʀʄʓɽ ʂ ʀʆ ʉʀɻʅɸʃʓ ɼʆʃɾʅʓ ʅɸʍʆɼʀʊʔʉʗ ɺ ʆɼʅʆʁ 

ʏɸʉʊʆʊʅʆʁ ɻʈʋʇʇɽ. ʀʉʂʃʖʏɽʅʀɽ ʉʆʉʊɸɺʃʗʖʊ ʀʆ ʂʉ, ʂʉ (ʃ), ʂʉ (ʂʇ), ɸʉ, RE < (VD) ʀ  

RE < 17! 
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ʏʘʩʪʦʪʳ ʚʩʝʭ ʩʠʛʥʘʣʦʚ ʥʝʥʫʣʝʚʦʡ ʯʘʩʪʦʪʥʦʡ ʛʨʫʧʧʳ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʙʘʟʦʚʳʤ ʩʠʛʥʘʣʘʤ ʯʘ-

ʩʪʦʪʥʦʡ ʛʨʫʧʧʳ. ɹʘʟʦʚʳʝ ʩʠʛʥʘʣʳ ʚʳʙʠʨʘʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʝʨʤʠ-

ʥʘʣʘ ʚ ʨʝʜʘʢʪʦʨʝ ʯʘʩʪʦʪʥʳʭ ʛʨʫʧʧ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʭ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʦʚ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʬʫʥʢʮʠʡ ʈɿɸ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʮʝʥʢʘ ʯʘʩʪʦʪʳ ʦʩʪʘʝʪʩʷ ʜʦʩʪʫʧʥʦʡ ʧʦʢʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʩʠʛʥʘʣ. ɼʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʪʨʝʭ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʩʝ ʪʨʠ ʩʠʛʥʘʣʘ ʚʭʦʜʠʣʠ ʚ ʦʜʥʫ ʪʨʝʭʬʘʟʥʫʶ 

ʛʨʫʧʧʫ ʩʠʛʥʘʣʦʚ. 

 

3.4.3.5.2 ʇʦʨʷʜʦʢ ʦʙʲʝʜʠʥʝʥʠʷ ʩʠʛʥʘʣʦʚ 

ɼʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʯʘʩʪʦʪʥʳʝ ʛʨʫʧʧʳ ʥʝʦʙʭʦʜʠʤʦ: 

ï  ʚʳʜʝʣʠʪʴ ʥʘ ʩʭʝʤʝ ʩʝʪʠ ʯʘʩʪʦʪʥʳʝ ʦʙʣʘʩʪʠ ï ʫʯʘʩʪʢʠ ʩʝʪʠ, ʯʘʩʪʦʪʳ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ 

ʚ ʢʦʪʦʨʳʭ ʚʩʝʛʜʘ ʨʘʚʥʳ; 

ï ʦʙʲʝʜʠʥʠʪʴ ʩʠʛʥʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʬʫʥʢʮʠʷʭ ʈɿɸ ʵʣʝʤʝʥʪʦʚ ʢʘʞʜʦʡ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘ-

ʩʪʠ, ʚ ʦʪʜʝʣʴʥʫʶ ʥʝʥʫʣʝʚʫʶ ʯʘʩʪʦʪʥʫʶ ʛʨʫʧʧʫ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʭ ʩʠʛʥʘʣʦʚ ʚ ʨʝʜʘʢʪʦʨʝ ʯʘʩʪʦʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʘʝʪʩʷ ʧʝʨʚʳʡ ʩʠʛʥʘʣ 

ʪʨʝʭʬʘʟʥʦʡ ʛʨʫʧʧʳ (ʥʘʧʨʠʤʝʨ, ʥʘʧʨʷʞʝʥʠʝ ʬʘʟʳ ɸ ʪʨʝʭʬʘʟʥʦʡ ʛʨʫʧʧʳ ʥʘʧʨʷʞʝʥʠʡ, ʨʠʩʫʥʦʢ 3.37). 

 

ʈʠʩʫʥʦʢ 3.37 
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3.4.3.5.3 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʦʚ ʯʘʩʪʦʪʥʳʭ ʛʨʫʧʧ 

ʅʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʡ ʈɿɸ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʮʝʥʢʠ ʯʘʩʪʦʪʳ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʦʚ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʦʚ ʯʘʩʪʦʪ-

ʥʦʡ ʛʨʫʧʧʳ ʜʦʣʞʥʳ ʚʳʙʠʨʘʪʴʩʷ ʩʠʛʥʘʣʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚʦ ʚʩʝʭ ʥʝʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ 

ʵʥʝʨʛʦʦʙʲʝʢʪʘ (ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʩʭʝʤʳ, ʨʝʞʠʤʘ ʠ ʪ.ʧ.).  

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʦʚ ʬʘʟʥʳʝ ʠʣʠ ʣʠʥʝʡʥʳʝ ʥʘʧʨʷ-

ʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʭ ʫʨʦʚʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʩʭʝʤ ʠ ʨʝʞʠʤʦʚ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʠ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʘ. 

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʷ, ʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʘʢʪʠʚʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʦʮʝʥʢʠ ʯʘʩʪʦʪʳ 

ʧʦ ʧʨʦʛʨʘʤʤʥʦ ʚʳʯʠʩʣʷʝʤʳʤ ʣʠʥʝʡʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ (ʩʤ. ʨʠʩʫʥʦʢ 3.38). 

 

ʈʠʩʫʥʦʢ 3.38 

3.4.3.5.4 ʇʨʠʤʝʨ 

ʊʨʝʙʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʠʛʥʘʣʳ, ʠʟʤʝʨʷʝʤʳʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʚ ʯʘʩʪʦʪʥʳʝ ʛʨʫʧʧʳ ʠ 

ʚʳʙʨʘʪʴ ʙʘʟʦʚʳʝ ʩʠʛʥʘʣʳ (ʨʠʩʫʥʦʢ 3.39).   

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʭʝʤʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʯʘʩʪʦʪʥʳʝ ʦʙʣʘʩʪʠ: 

ï ʙʣʦʢ ʛʝʥʝʨʘʪʦʨ-ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 

ï ʮʝʧʠ ʚʦʟʙʫʞʜʝʥʠʷ ï ʟʝʤʣʷ. 

ɼʣʷ ʟʘʱʠʪʳ ʛʝʥʝʨʘʪʦʨʘ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 

ʊʊ1, ʊʊ2, ʊʊ3 ʠ ʊʅ1, ʘ ʜʣʷ ʟʘʱʠʪʳ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ï ʊʊ4 ʠ ʊʅ2. ʇʦʵʪʦʤʫ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʡ ʩʭʝʤʝ ʩʠʛʥʘʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʯʘʩʪʦʪʥʳʝ ʛʨʫʧʧʳ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 3.29. 

ɺ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ˉ1 ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚʳʙʠʨʘʝʪʩʷ ʪʨʝʭʬʘʟʥʘʷ ʛʨʫʧʧʘ 

ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʊʅ1. ɺ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ˉ2 ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚʳʙʠʨʘʝʪʩʷ ʥʘʧʨʷʞʝ-

ʥʠʝ ʦʪ ʊʅ2.  
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ʈʠʩʫʥʦʢ 3.39 

ʊʘʙʣʠʮʘ 3.29 ï ʏʘʩʪʦʪʥʳʝ ʛʨʫʧʧʳ 

 

3.4.3.6 ɻʨʫʧʧʠʨʦʚʢʘ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ʌʫʥʢʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʛʨʫʧʧʠʨʦʚʢʘ ʥʝʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʮʝʧʝʡ ʜʣʷ ʧʨʠʚʷʟʢʠ ʠʭ ʢ ʟʘʱʠʪʘʤ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʢʥʦʧʢʫ ɻʨʫʧʧʠʨʦʚʢʘ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʪʦʙʨʘ-

ʞʘʝʪʩʷ ʨʝʜʘʢʪʦʨ (ʩʤ. ʨʠʩʫʥʦʢ 3.40), ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʛʨʫʧʧʠʨʦʚʘʪʴ ʥʝʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʘʥʘʣʦʛʦ-

ʚʳʝ ʚʭʦʜʳ. ɺ ʵʪʦʤ ʦʢʥʝ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ ʛʨʫʧʧʳ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʯʝʨʝʟ ʢʥʦʧʢʠ ʥʘ ʧʘ-

ʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʢʥʘ. 

 

ʈʠʩʫʥʦʢ 3.40 

ʅʦʤʝʨ ʯʘʩʪʦʪʥʦʡ 
ʛʨʫʧʧʳ 

ʀʩʪʦʯʥʠʢʠ ʩʠʛʥʘʣʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʯʘ-
ʩʪʦʪʥʫʶ ʛʨʫʧʧʫ 

ʀʩʪʦʯʥʠʢ ʙʘʟʦʚʦʛʦ ʩʠʛʥʘʣʘ ʯʘ-
ʩʪʦʪʥʦʡ ʛʨʫʧʧʳ 

1 ʊʊ1, ʊʊ2, ʊʊ3, ʊʅ1 ʊʅ1 

2 ʊʊ4, ʊʅ2 ʊʅ2 
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3.4.4 ʂʣʝʤʤʥʠʢ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ʂʣʝʤʤʥʠʢʠ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʣʘʥʦʚʳʭ ʠʩʧʳʪʘʥʠʷʭ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʰʢʘʬʘ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʘʥʘʣʦʛʦ-

ʚʳʡ ʚʭʦʜ, ʜʣʷ ʫʜʘʣʝʥʠʷ ʋʜʘʣʠʪʴ ʘʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʬʦʨʤʳ 

(ʩʤ. ʨʠʩʫʥʦʢ 3.41). 

 

ʈʠʩʫʥʦʢ 3.41 

ʇʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.30. 

ʊʘʙʣʠʮʘ 3.30 ï ʇʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʦʤʝʨ ʅʦʤʝʨ ʢʣʝʤʤʥʠʢʘ ʚ ʩʧʠʩʢʝ 

ʎʝʧʴ ʅʘʠʤʝʥʦʚʘʥʠʝ ʮʝʧʠ 

ʌʘʟʘ ʌʘʟʘ 

ʈʘʟʲʝʤ ʜʘʪʯʠʢʘ ʅʘʟʚʘʥʠʝ ʜʘʪʯʠʢʘ 

ʅʦʤʝʨ ʚʭʦʜʘ ʅʦʤʝʨ ʨʘʟʲʝʤʘ ʚʭʦʜʘ ʜʘʪʯʠʢʘ 

ʅʦʤʝʨ ʚʳʭʦʜʘ ʅʦʤʝʨ ʨʘʟʲʝʤʘ ʚʳʭʦʜʘ ʜʘʪʯʠʢʘ 

ʈʘʟ̡ʝʤ ɹʀ ʅʘʟʚʘʥʠʷ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʚ hʢʘʬʝ, ʝʩʣʠ ʠʤʝʝʪʩʷ 

ʅʦʤʝʨ ʚʭʦʜʘ ʅʦʤʝʨ ʚʭʦʜʘ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʙʣʦʢʘ  

ʅʦʤʝʨ ʚʳʭʦʜʘ ʅʦʤʝʨ ʚʳʭʦʜʘ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʙʣʦʢʘ 

ʂʣʝʤʤʥʠʢ ʚʭʦʜʘ ʀʤʷ ʨʘʟʲʝʤʘ ʚʭʦʜʘ ʥʘ ʪʝʨʤʠʥʘʣʝ 

ʂʣʝʤʤʥʠʢ ʚʳʭʦʜʘ ʀʤʷ ʨʘʟʝ̡ʤʘ ʚʳʭʦʜʘ ʥʘ ʪʝʨʤʠʥʘʣʝ 
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3.4.5 ʇʨʠʝʤʥʳʝ ʮʝʧʠ 

ʌʦʨʤʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.42) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʠʝʤʥʳʭ ʮʝʧʝʡ ʪʝʨʤʠʥʘ-

ʣʘ (ʮʝʧʠ ʙʣʦʢʦʚ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ ʠ ʙʣʦʢʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʚʭʦʜʦʚ). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʧʨʠʝʤʥʳʭ ʮʝʧʝʡ (ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʪʩʪʨʦʡʢʠ 

ʦʪ ʥʘʚʦʜʦʢ ʥʘ ʜʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ ʩʠʛʥʘʣʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ): 

ï ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ; 

ï ʥʘ ʚʦʟʚʨʘʪ. 

ʇʨʠʤʝʯʘʥʠʝ - ʀʟʤʝʥʝʥʠʝ ʚʳʜʝʨʞʝʢ ʚʨʝʤʝʥʠ ʚ ʧʨʠʝʤʥʳʭ ʮʝʧʷʭ ʠʣʠ ʙʣʦʢʦʚ ʚʭʦʜʦʚ ʥʘ ʬʦʨʤʝ ɹʣʦʢʠ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʦ. 

ʇʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʦʙʱʝʝ ʟʥʘʯʝʥʠʝ ʚʳʜʝʨʞʝʢ ʚʨʝʤʝʥʠ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʠ ʚʦʟʚʨʘʪ ʜʣʷ ʚʩʝʭ 

ʮʝʧʝʡ. 

ʈʘʟʨʝʰʝʥʠʝ ʠʥʚʝʨʪʠʨʦʚʘʥʠʷ: ɺʩʝ ʮʝʧʠ ï ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʛʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʝʰʝ-

ʥʠʝ ʥʘ ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ ʚʩʝʭ ʙʣʦʢʦʚ. 

 

ʈʠʩʫʥʦʢ 3.42 

ʇʘʨʘʤʝʪʨʳ ʮʝʧʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 3.43) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.31. 

ʊʘʙʣʠʮʘ 3.31 ï ʇʘʨʘʤʝʪʨʳ ʮʝʧʝʡ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ˉ ʇʨʎ ʅʦʤʝʨ ʧʨʠʝʤʥʦʡ ʮʝʧʠ ʚ ʩʧʠʩʢʝ ʧʨʠʝʤʥʳʭ ʮʝʧʝʡ 

ʊʠʧ ʙʣʦʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʙʣʦʢʘ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ 

ɹʣʦʢ  ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʣʦʢʘ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ 

ʅʦʤʝʨ ʙʠʪʘ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʮʝʧʠ ʚ ʢʘʨʪʝ ʧʘʤʷʪʠ ʪʝʨʤʠʥʘʣʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʝʤʥʦʡ ʮʝʧʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʜʘ  ʇʨʠʟʥʘʢ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʷʪʴ ʩʦʩʪʦʷʥʠʝ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʧʨʠʝʤʥʦʡ ʮʝʧʠ 

ʇʨʎ ʚʚʝʜʝʥʘ ʇʨʠʟʥʘʢ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʝʤʥʦʡ ʮʝʧʠ ʚ ʣʦʛʠʢʝ 

ɿʥʘʯʝʥʠʝ ʧʨʠ ʚʳʚʦ-
ʜʝ 

ɿʥʘʯʝʥʠʝ ʮʝʧʠ ʧʨʠ ʝʸ ʚʳʚʝʜʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʈʘʟʨʝʰʠʪʴ ʠʥʚʝʨʪʠ-
ʨʦʚʘʥʠʝ 

ʈʘʟʨʝʰʝʥʠʝ ʥʘ ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʘ ʙʣʦʢʘ  

ʀʥʚʝʨʪʠʨʦʚʘʪʴ ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʛ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʥʚʝʨʩʠʶ ʜʠʩʢʨʝʪʥʦʛʦ ʚʭʦʜʘ ʙʣʦʢʘ 

ʉʨʘʙ.DT, ʤʩ ɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ (ʪʦʣʴʢʦ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʜʠʩʢʨʝʪ-
ʥʳʭ ʙʣʦʢʦʚ ʚʭʦʜʦʚ) 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɺʦʟʚʨ.DT, ʤʩ ɺʨʝʤʷ ʚʦʟʚʨʘʪʘ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ (ʪʦʣʴʢʦ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʜʠʩʢʨʝʪʥʳʭ 
ʙʣʦʢʦʚ ʚʭʦʜʦʚ) 

 

ʈʠʩʫʥʦʢ 3.43 

3.4.6 ʈʝʩʫʨʩ ʂɸ 

ʌʦʨʤʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.44) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʩʯʝʪʘ ʨʝʩʫʨʩʘ ʚʳʢʣʶʯʘʪʝʣʝʡ ʠ ʜʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʩʪʫʧʝʥʝʡ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚʳʢʣʶʯʘʪʝʣʷ ʚ ʣʦʛʠʢʝ. 

ʌʦʨʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʧʠʩʢʘ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʣʝʚʘ ʥʘ ʬʦʨʤʝ ʠ ʧʘʨʘ-

ʤʝʪʨʦʚ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʧʨʘʚʘ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʦʜʥʦʬʘʟʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʚ ʩʧʠʩʦʢ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ɼʦʙʘ-

ʚʠʪʴ ʦʜʥʦʬʘʟʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʠʣʠ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʧʠʩʢʘ ʚʳʢʣʶʯʘʪʝʣʝʡ ɼʦʙʘ-

ʚʠʪʴ ʦʜʥʦʬʘʟʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ. ʋʜʘʣʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝ-

ʥʶ, ʧʫʥʢʪ ʋʜʘʣʠʪʴ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʪʨʝʭʬʘʟʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʚ ʩʧʠʩʦʢ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ɼʦʙʘ-

ʚʠʪʴ ʪʨʝʭʬʘʟʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʠʣʠ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʧʠʩʢʘ ʚʳʢʣʶʯʘʪʝʣʝʡ ɼʦʙʘ-

ʚʠʪʴ ʪʨʝʭʬʘʟʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ. ʋʜʘʣʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ, 

ʧʫʥʢʪ ʋʜʘʣʠʪʴ. 

ʏʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʚʳʙʨʘʥʥʦʡ ʬʘʟʳ ʀʟʤʝʥʠʪʴ ʩʦʩʪʘʚ ʚʝʢʪʦʨʦʚ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʧʠ-

ʩʦʢ ʩʦʭʨʘʥʷʝʤʳʭ ʚʝʢʪʦʨʦʚ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʬʘʟʳ. 
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ʈʠʩʫʥʦʢ 3.44 

ʇʘʨʘʤʝʪʨʳ ʚ ʢrʣʶʯʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.32. 

ʊʘʙʣʠʮʘ 3.32 ï ʇʘʨʘʤʝʪʨʳ ʚʳʢʣʶʯʘʪʝʣʷ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʘʨʘʤʝʪʨʳ ʚ ʢrʣʶʯʘ-
ʪʝʣʷ 

ɺʳʧʦʣʥʷʪʴ ʧʦʜʩʯʝʪ ʨʝʩʫʨʩʘ 
ʆʪʦʙʨʘʞʝʥʠʝ ʨʘʩʯʝʪʘ ʨʝʩʫʨʩʘ ʚ ʧʨʦʮʝʥʪʘʭ ʧʨʠ ʧʝʨʝʢʣʶʯʝ-
ʥʠʷʭ 

ʊʘʙʣʠʮʘ ʦʪʢʣʶʯʝʥʠʡ ʊʦʢ, ʢA 
ʂʦʣʠʯʝʩʪʚʦ ʦʪʢʣʶʯʝʥʠʡ 
ʌʘʟʘ A 
ʌʘʟʘ B 
ʌʘʟʘ C 

ʊʘʙʣʠʮʘ ʚʢʣʶʯʝʥʠʡ ʊʦʢ, ʢA 
ʂʦʣʠʯʝʩʪʚʦ ʚʢʣʶʯʝʥʠʡ 
ʌʘʟʘ A 
ʌʘʟʘ B 
ʌʘʟʘ C 

ʇʨʠʟʥʘʢ ʦʧʨʝʜʝʣʝʥʠʷ 
ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ 

ʌʘʟʘ ʚʳʢʣʶʯʘʪʝʣʷ 
IMOS ʦʪʢʣʶʯʝʥʠʷ 
IMOS ʚʢʣʶʯʝʥʠʷ 
IMOS ʢʦʤʘʥʜʳ ʦʪʢʣʶʯʝʥʠʷ 
IMOS ʢʦʤʘʥʜʳ ʚʢʣʶʯʝʥʠʷ 

ʉʪʫʧʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʉʪʫʧʝʥʴ ʩʨʘʙʘʪʳʚʘʥʠʷ 
ʌʘʟʘ A 
ʌʘʟʘ B 
ʌʘʟʘ C 

ɺʨʝʤʝʥʘ ʧʨʦʭʦʞʜʝʥʠʷ 
ʩʠʛʥʘʣʦʚ, ʤʩ 

ʇʦʣʦʞʝʥʠʷ ʚʳʢʣʶʯʘʪʝʣʷ çɺʳʢʣʶʯʝʥè; 
ʇʦʣʦʞʝʥʠʷ ʚʳʢʣʶʯʘʪʝʣʷ çɺʢʣʶʯʝʥè; 
ʂʦʤʘʥʜʘ ʚʳʢʣʶʯʝʥʠʷ ʚʳʢʣʶʯʘʪʝʣʷ; 
ʂʦʤʘʥʜʘ ʚʢʣʶʯʝʥʠʷ ʚʳʢʣʶʯʘʪʝʣʷ 
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ʇʘʨʘʤʝʪʨʳ ʊʘʙʣʠʮʘ ʚʢʣʶʯʝʥʠʡ ʠ ʊʘʙʣʠʮʘ ʦʪʢʣʶʯʝʥʠʡ ʟʘʜʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʳʢʣʶ-

ʯʘʪʝʣʷ, ʧʦ ʢʦʪʦʨʦʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʨʝʩʫʨʩ. 

ʇʘʨʘʤʝʪʨ ʇʨʠʟʥʘʢ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʟʘʜʘʝʪ ʩʠʛʥʘʣʳ, ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʚ ʣʦʛʠʢʫ ʙʫʜʝʪ ʧʦʜʘʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ. 

ʇʘʨʘʤʝʪʨ ʉʪʫʧʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠ ̫ʧʦʟʚʦʣʷʝʪ ʧʦʜʘʚʘʪʴ ʚ ʣʦʛʠʢʫ ʩʠʛʥʘʣ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʩʪʫʧʝʥʠ ʧʦʨʦʛʘ (ʚ ʧʨʦʮʝʥʪʘʭ) ʨʝʩʫʨʩʘ ʚʳʢʣʶʯʘʪʝʣʷ. 

 

3.4.7 ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ 

3.4.7.1 ʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠ 

ɺʢʣʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʚʷʟʠ ʪʝʨʤʠʥʘʣʘ. 

3.4.7.1.1 ʀʥʪʝʨʬʝʡʩʳ 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʛ ʨʘʟʨʝʰʘʝʪ ʨʘʙʦʪʫ ʩ ʪʝʨʤʠʥʘʣʦʤ ʯʝʨʝʟ ʚʳʙʨʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʟʘʧʠʩʴ ʫʩʪʘʚʦʢ (ʩʤ. ʨʠʩʫʥʦʢ 3.45). 

 

ʈʠʩʫʥʦʢ 3.45 
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3.4.7.1.2 ʉʝʪʝʚʦʡ ʘʜʨʝʩ ʪʝʨʤʠʥʘʣʘ 

ɿʘʜʘʥʠʝ ʩʝʪʝʚʦʛʦ ʘʜʨʝʩʘ ʪʝʨʤʠʥʘʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.46), ʘʜʨʝʩ ʜʦʣʞʝʥ ʙʳʪʴ ʫʥʠʢʘʣʥɹʳʤ. 

ʇʘʨʘʤʝʪʨʳ TCP/IP ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.33. 

ʊʘʙʣʠʮʘ 3.33 ï ʇʘʨʘʤʝʪʨʳ TCP/IP 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʘʨʘʤʝʪʨʳ ʧʨʦʚʝʨʢʠ 
ʥʘʣʠʯʠʷ ʩʦʝʜʠʥʝʥʠʷ 
(KeepAlive), ʩ 

ï ʇʝʨʠʦʜ ʧʨʦʚʝʨʢʠ (ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʣʠʥʠʠ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ 
ʥʘʯʥʝʪʩʷ ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʩʦʝʜʠʥʝʥʠʷ); 
ï ɺʨʝʤʷ ʤʝʞʜʫ ʦʪʧʨʘʚʢʘʤʠ ʧʘʢʝʪʦʚ (ʚʨʝʤʷ ʤʝʞʜʫ ʦʪʧʨʘʚʢʘ-
ʤʠ ʩʣʫʞʝʙʥʳʭ ʧʘʢʝʪʦʚ); 
ï ɺʨʝʤʷ ʦʪʧʨʘʚʢʠ ʧʘʢʝʪʦʚ (ʚʨʝʤʷ ʦʪʧʨʘʚʢʠ ʩʣʫʞʝʙʥʦʛʦ ʧʘ-
ʢʝʪʘ) 

ʇʘʨʘʤʝʪʨʳ TCP ʟʘ-
ʧʨʦʩʦʚ, ʤʩ 

ï ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʤʝʞʜʫ TCP ʟʘʧʨʦʩʦʤ ʠ ʦʪʚʝʪʦʤ; 
ï ʄʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʤʝʞʜʫ TCP ʟʘʧʨʦʩʦʤ ʠ ʦʪʚʝʪʦʤ; 
ï ɺʨʝʤʷ ʧʦʚʪʦʨʥʳʭ ʦʪʧʨʘʚʦʢ ʟʘʧʨʦʩʦʚ TCP 

 

ʈʠʩʫʥʦʢ 3.46 
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3.4.7.1.3 ʅʘʩʪʨʦʡʢʠ IP 

ʅʘʩʪʨʘʠʚʘʶʪʩʷ IP-ʘʜʨʝʩʘ ʜʣʷ ʠʥʪʝʨʬʝʡʩʦʚ ʩʚʷʟʠ ʪʠʧʘ Ethernet (ʩʤ. ʨʠʩʫʥʦʢ 3.47). 

 

ʈʠʩʫʥʦʢ 3.47 
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3.4.7.1.4 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʳ 

ʅʘʩʪʨʦʡʢʠ ʩʚʷʟʠ ʚʩʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 3.48). ʇʘʨʘʤʝʪʨ ʇʨʦʪʦʢʦʣ 

ʫʢʘʟʳʚʘʝʪ ʚʳʙʨʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʩʚʷʟʠ ʨʘʙʦʪ rʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ. ɼʣʷ ʧʦʨʪʘ USB ʥʘʩʪʨʦʡ-

ʢʠ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠ ʠʟʤʝʥʝʥʠʶ ʥʝ ʧʦʜʣʝʞʘʪ. 

 

ʈʠʩʫʥʦʢ 3.48 
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3.4.7.2 ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ 

ɺʢʣʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ 

(ʩʤ. ʨʠʩʫʥʦʢ 3.49). 

3.4.7.2.1 ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ  

ʇʘʨʘʤʝʪʨʳ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ  3.34. 

ʊʘʙʣʠʮʘ 3.34 ï ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʀʥʪʝʨʬʝʡʩ ɺʳʙʦʨ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝ-
ʤʝʥʠ 

ʇʨʦʪʦʢʦʣ ʇʨʦʪʦʢʦʣ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ, ʚ ʯʘʩʘʭ ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʚ ʯʘʩʘʭ 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʭʦʜ 
ʥʘ ʣʝʪʥʝʝ/ʟʠʤʥʝʝ ʚʨʝʤʷ 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʣʘʞʦʢ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʝ-
ʨʝʭʦʜ ʥʘ ʣʝʪʥʝʝ/ʟʠʤʥʝʝ ʚʨʝʤʷ 

  

ʈʠʩʫʥʦʢ 3.49 
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3.4.7.2.2 ɸʧʧʘʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ (ʠʤʧʫʣʴʩʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ) 

ʇʘʨʘʤʝʪʨʳ ʘʧʧʘʨʘʪʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ PPS (ʩʤ. ʨʠʩʫʥʦʢ 3.50) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.35. 

ʊʘʙʣʠʮʘ 3.35 ï ɸʧʧʘʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ (ʠʤʧʫʣʴʩʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ) 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɸʧʧʘʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 
ʨʘʟʨʝʰʝʥʘ 

ʈʘʟʨʝʰʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ 

ʇʝʨʠʦʜ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ, ʩ ɺʳʙʦʨ ʧʝʨʠʦʜʘ ʩʠʥʭʨʦʠʤʧʫʣʴʩʦʚ ʚ ʩʝʢʫʥʜʘʭ 

ʌʠʢʩʠʨʫʝʤʳʡ ʧʝʨʝʭʦʜ ɺʳʙʦʨ ʧʝʨʝʭʦʜʘ ʥʘ ʩʧʘʜ ʠʣʠ ʬʨʦʥʪ (ʧʘʨʘʤʝʪʨ ʦʧʨʝ-
ʜʝʣʷʝʪ, ʢʦʛʜʘ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝ-
ʤʝʥʠ) 

ʄʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʥɹʦʩʪʴ 
ʠʤʧʫʣʴʩʘ, ʤʩ 

ɺʳʙʦʨ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʚ ʤʠʣʣʠ-
ʩʝʢʫʥʜʘʭ (ʜʣʷ ʟʘɦ ʠʪʳ ʦʪ ʧʦʤʝʭ ʠ ʜʨʝʙʝʟʛʘ) 

ʂʘʣʠʙʨʦʚʦʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʤʩ ɺʳʙʦʨ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

ɼʦʧʫʩʪʠʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʝ-
ʨʠʦʜʘ ʩʠʥʭʨʦʠʤʧʫʣʴʩʘ, ʤʩ 

ɺʳʙʦʨ ʜʦʧʫʩʪʠʤʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʧʝʨʠʦʜʘ ʩʠʥʭʨʦʠʤ-
ʧʫʣʴʩʘ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ 

 

ʇʨʠʤʝʯʘʥʠʝ - ɸʧʧʘʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʢʣʶʯʝʥʘ, ʝʩʣʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʢʣʶʯʝʥʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠ IRIG-B. 

  

ʈʠʩʫʥʦʢ 3.50 
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3.4.7.2.3 ɸʧʧʘʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ (IRIG-B) 

ʇʘʨʘʤʝʪʨʳ ʘʧʧʘʨʘʪʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ PPS (ʩʤ. ʨʠʩʫʥʦʢ 3.51) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ  

ʪʘʙʣʠʮʝ 3.36. 

ʊʘʙʣʠʮʘ 3.36 ï ʇʘʨʘʤʝʪʨʳ ʘʧʧʘʨʘʪʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ PPS 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ɸʧʧʘʨʘʪʥʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 
ʨʘʟʨʝʰʝʥʘ 

ʈʘʟʨʝʰʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ 

ʉʪʘʥʜʘʨʪ ʉʪʘʥʜʘʨʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ  

ʄʦʜʠʬʠʢʘʮʠʷ ʄʦʜʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ  

 

ʈʠʩʫʥʦʢ 3.51 

3.4.7.3 Ethernet-ʧʨʦʪʦʢʦʣʳ 

ɺʢʣʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʦʚ (ʩʤ. ʨʠʩʫʥʦʢ  3.52). 

ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.37. 

ʊʘʙʣʠʮʘ 3.37 ï ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʦʚ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ModbusTCP, ModbusTCP client, 60870-5-104, 61850, SNTP, 
PTP 

ʇʨʦʪʦʢʦʣ ʚʢʣʶʯʝʥ ʇʨʠʟʥʘʢ ʚʢʣʶʯʝʥʠʷ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ ʚ ʇʆ ʪʝʨʤʠʥʘʣʘ 
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ʈʠʩʫʥʦʢ 3.52 

3.4.7.3.1 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ModbusTCP 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʪʦʢʦʣʘ ModbusTCP ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʚ 

ʤʝʥʶ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʟʘʪʝʤ ʧʝʨʝʡʪʠ ʢ ʚʢʣʘʜʢʝ Ethernet-ʧʨʦʪʦʢʦʣʳ, ʚ ʟʘʛʦʣʦʚʢʝ ʩʧʠʩʢʘ 

ʧʨʦʪʦʢʦʣʦʚ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʠ ʚʳʙʨʘʪʴ ʧʨʦʪʦʢʦʣ ModbusTCP, ʧʨʦʪʦʢʦʣ ʧʦʷʚʠʪʩʷ ʚ ʩʧʠʩʢʝ 

(ʩʤ. ʨʠʩʫʥʦʢ 3.53). 

ʇʘʨʘʤʝʪʨ ʂʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ ʪʝʨʤʠʥʘʣʫ ʧʦ ʧʨʦʪʦʢʦʣʫ ModbusTCP. ʇʆ ʪʝʨʤʠʥʘʣʘ ʜʦʧʫʩʢʘʝʪ 

ʧʦʜʢʣʶʯʝʥʠʝ ʜʦ ʜʝʩʷʪʠ ʢʣʠʝʥʪʦʚ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

 

ʈʠʩʫʥʦʢ 3.53 
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3.4.7.3.2 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 60870-5-104 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʪʦʢʦʣʘ 60870-5-104 ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʥʫʞʥʦ ʟʘʡʪʠ ʚ 

ʤʝʥʶ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʟʘʪʝʤ ʧʝʨʝʡʪʠ ʢ ʚʢʣʘʜʢʝ Ethernet-ʧʨʦʪʦʢʦʣʳ,  ʚ ʟʘʛʦʣʦʚʢʝ ʩʧʠʩʢʘ 

ʧʨʦʪʦʢʦʣʦʚ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʠ ʚʳʙʨʘʪʴ ʧʨʦʪʦʢʦʣ 60870-5-104, ʧʨʦʪʦʢʦʣ ʧʦʷʚʠʪʩʷ ʚ ʩʧʠʩʢʝ 

(ʩʤ. ʨʠʩʫʥʦʢ 3.54). 

ʇʨʦʪʦʢʦʣ 60870-5-104 ʦʧʠʩʳʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 3.38. 

ʊʘʙʣʠʮʘ 3.38 ï ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ 60870-5-104 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ ʪʝʨʤʠʥʘʣʫ ʧʦ ʧʨʦʪʦʢʦʣʫ 60870-5-104 
(ʧʦ ʫʤʦʣʯʘʥʠʶ ï 3) 

ʊʠʧ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ ï ʎʠʢʣʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ  (ʧʝʨʠʦʜʠʯʝʩʢʘʷ) ï 0 (ʧʦ ʫʤʦʣʯʘ-
ʥʠʶ); 
ï ʉʧʦʨʘʜʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ (ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʠʛʥʘʣʘ) ï 1; 
ï ʎʠʢʣʠʯʝʩʢʘʷ ʠ ʩʧʦʨʘʜʠʯʝʩʢʘʷ ï 2; 
ï ɺʳʢʣʶʯʝʥʦ ï 3 

ʊʘʡʤ-ʘʫʪ ʢʣʠʝʥʪʘ (ʩ) ʇʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʚ ʩʝʢʫʥʜʘʭ, ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʢʦʪʦʨʦʛʦ 
ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʚʷʟʴ ʩ ʢʣʠʝʥʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ, ʝʩʣʠ ʦʪ ʢʣʠ-
ʝʥʪʘ ʥʝ ʧʨʠʥʠʤʘʣʠʩʴ ʜʘʥʥʳʝ (ʧʦ ʫʤʦʣʯʘʥʠʶ 60) 

ʊʠʧ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ï ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ï 1; 
ï ʄʘʩʰʪʘʙʠʨʫʝʤʳʝ ï 2; 
ï ʂʦʨʦʪʢʠʡ ʬʦʨʤʘʪ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ï 3 (ʧʦ ʫʤʦʣʯʘ-
ʥʠʶ); 
ï ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʩ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ ï 4; 
ï ʄʘʩʰʪʘʙʠʨʫʝʤʳʝ ʩ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ ï 5; 
ï ʇʣʘʚʘʶʱʘʷ ʪʦʯʢʘ ʩ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ ï 6 

ʇʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ (ʩ) ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʚ ʩʝʢʫʥʜʘʭ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʚʪʦ-
ʨʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʮʠʢʣʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʟʘʜʘʥʥʳʭ ʚ ʧ.2. 

ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʉʦʩʪʘʚ  ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʠʩʢʨʝʪʥʳʭ ʜʘʥʥʳʭ: 
ï ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ï 1; 
ï ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ ï 2; 
ï ɺʩʝ ʩʠʛʥʘʣʳ ï 3 

ɸʥʘʣʦʛʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʉʦʩʪʘʚ ʧʝʨʝʜʘʚʘʝʤʳʭ ʘʥʘʣʦʛʦʚʳʭ ʜʘʥʥʳʭ: 
ï ʘʥʘʣʦʛʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ï 1; 
ï ʚʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ ï 2; 
ï ʟʘʱʠʪʥʳʝ ʚʝʢʪʦʨʳ ï 3; 
ï ʚʩʝ ʠʟʤʝʨʝʥʠʷ ï 4 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʣʦʛʠʯʝ-
ʩʢʠʭ ʩʠʛʥʘʣʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ 
ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 16777215), ʧʦ ʧʨʦʪʦʢʦʣʫ 
IEC-61870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ ʟʥʘʯʝʥʠʝ ʙʝʟ 
ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ ʩʝʨʠʠ 
ʕʂʈɸ 200. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 256 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʜʠʩʢʨʝʪ-
ʥʳʭ ʚʳʭʦʜʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʜʠʩʢʨʝʪʥʳʭ ʚʳʭʦʜʦʚ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ 
ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 16777215) ʧʦ ʧʨʦʪʦʢʦʣʫ 
IEC-61870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ ʟʥʘʯʝʥʠʝ ʙʝʟ 
ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ ʩʝʨʠʠ 
ʕʂʈɸ 200. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 1280 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʘʥʘʣʦʛʦ-
ʚʳʭ ʚʭʦʜʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʘʥʘʣʦʛʦʚʳʭ ʠʟʤʝʨʝʥʠʡ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ 
ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 16777215) ʧʦ ʧʨʦʪʦʢʦʣʫ 
IEC-61870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ ʟʥʘʯʝʥʠʝ ʙʝʟ 
ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ ʩʝʨʠʠ 
ʕʂʈɸ 200. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 2560 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʚʳʯʠʩʣʷ-
ʝʤʳʭ ʠʟʤʝʨʝʥʠʡ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ 
ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 16777215) ʧʦ ʧʨʦʪʦʢʦʣʫ 
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IEC-61870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ ʟʥʘʯʝʥʠʝ ʙʝʟ 
ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ ʩʝʨʠʠ 
ʕʂʈɸ 200. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 3072 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʟʘʱʠʪ-
ʥʳʭ ʚʝʢʪʦʨʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʟʘʱʠʪʥʳʭ ʚʝʢʪʦʨʦʚ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 
ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 16777215) ʧʦ ʧʨʦʪʦʢʦʣʫ 
IEC-61870-5-104. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʥʷʪʴ ʟʥʘʯʝʥʠʝ ʙʝʟ 
ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʪʝʨʤʠʥʘʣʘ ʩʝʨʠʠ 
ʕʂʈɸ 200. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 3328 

ʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ 
ʅʝʠʟʤʝʥʥʳʡ ʧʘʨʘʤʝʪʨ 
ʇʦ ʫʤʦʣʯʘʥʠʶ ï ʙʘʣʘʥʩʥʳʡ 

ʈʘʟʤʝʨ ʘʜʨʝʩʘ ASDU ʅʝʠʟʤʝʥʥʳʡ ʧʘʨʘʤʝʪʨ 
ʇʦ ʫʤʦʣʯʘʥʠʶ ï 2 

ʈʘʟʤʝʨ ʧʦʣʷ ʧʨʠʯʠʥʘ 
ʧʝʨʝʜʘʯʠ 

ʅʝʠʟʤʝʥʥʳʡ ʧʘʨʘʤʝʪʨ 
ʇʦ ʫʤʦʣʯʘʥʠʶ ï 2 

ʈʘʟʤʝʨ ʘʜʨʝʩʘ ʦʙʲʝʢʪʘ 
ʠʥʬʦʨʤʘʮʠʠ 

ʅʝʠʟʤʝʥʥʳʡ ʧʘʨʘʤʝʪʨ 
ʇʦ ʫʤʦʣʯʘʥʠʶ ï 3 

 

ʈʠʩʫʥʦʢ 3.54 

ʉʧʠʩʦʢ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʧʦ ʧʨʦʪʦʢʦʣʫ 60870-5-104 ʦʧʠʩʘʥ ʚ ʪʘʙʣʠʮʝ 3.39, ʝʛʦ ʤʦʞ-

ʥʦ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʯʝʨʝʟ ʤʝʥʶ ʉʝʨʚʠʩ -> ɼʘʥʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 104. 

ʊʘʙʣʠʮʘ 3.39 ï ʉʧʠʩʦʢ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʧʦ ʧʨʦʪʦʢʦʣʫ 60870-5-104 

ʉʠʛʥʘʣ ʉʧʦʩʦʙ ʧʝʨʝʜʘʯʠ 

ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ɼʘʥʥʳʝ ʩʠʛʥʘʣʳ ʧʝʨʝʜʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ASDU 30  
(ɻʆʉʊ ʈ ʄʕʂ 60870-5-101-2006). 
ʈʘʟʤʝʨ ʧʦʣʷ ʘʜʨʝʩʘ ʦʙʲʝʢʪʘ ʠʥʬʦʨʤʘʮʠʠ 3 ʙʘʡʪ. ɿʥʘʯʝʥʠʝ 
ʩʠʛʥʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʠʪʦʤ SPI ʧʦʣʷ SIQ ʨʘʟʤʝʨʦʤ 1 ʙʘʡʪ 
(ɻʆʉʊ ʈ ʄʕʂ 60870-5-101-2006) 
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ʉʠʛʥʘʣ ʉʧʦʩʦʙ ʧʝʨʝʜʘʯʠ 

ɸʥʘʣʦʛʦʚʳʝ ʠʟʤʝʨʝ-
ʥʠʷ 

ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ASDU 13  
(ɻʆʉʊ ʈ ʄʕʂ 60870-5-101-2006). 
ʈʘʟʤʝʨ ʧʦʣʷ ʘʜʨʝʩʘ ʦʙʲʝʢʪʘ ʠʥʬʦʨʤʘʮʠʠ 3 ʙʘʡʪ. ɿʥʘʯʝʥʠʝ 
ʠʟʤʝʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʨʦʪʢʠʤ ʬʦʨʤʘʪʦʤ ʩ ʧʣʘʚʘʶɦʝʡ 
ʟʘʧʷʪʦʡ ʨʘʟʤʝʨʦʤ 4 ʙʘʡʪ (ɻʆʉʊ ʈ ʄʕʂ 60870-5-101-2006) 

 

3.4.7.3.3 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ IEC 61850 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʪʦʢʦʣʘ IEC 61850 ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʥʫʞʥʦ ʟʘʡʪʠ ʚ ʤʝ-

ʥʶ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʟʘʪʝʤ ʧʝʨʝʡʪʠ ʢ ʚʢʣʘʜʢʝ Ethernet-ʧʨʦʪʦʢʦʣʳ,  ʚ ʟʘʛʦʣʦʚʢʝ ʩʧʠʩʢʘ 

ʧʨʦʪʦʢʦʣʦʚ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʠ ʚʳʙʨʘʪʴ ʧʨʦʪʦʢʦʣ 61850, ʧʨʦʪʦʢʦʣ ʧʦʷʚʠʪʩʷ ʚ ʩʧʠʩʢʝ  

(ʩʤ. ʨʠʩʫʥʦʢ 3.55). 

ʇʨʦʪʦʢʦʣ IEC 61850 ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ  

ʪʘʙʣʠʮʝ  3.40. 

ʊʘʙʣʠʮʘ 3.40 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ IEC 61850 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʈʘʟʨʝʰʝʥʠʝ ʠʩʭʦʜʷʱʠʭ 
GOOSE 

ʇʣʘʥʠʨʫʝʪʩʷ ʦʙʤʝʥ ʜʠʩʢʨʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʪʝʨʤʠʥʘ-
ʣʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ GOOSE-ʩʦʦʙʱʝʥʠʡ. ɼʣʷ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡ-
ʩʪʚʘ ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ʈʘʟʨʝʰʝʥʠʝ ʚʭʦʜʷʱʠʭ 
GOOSE 

ʇʣʘʥʠʨʫʝʪʩʷ ʦʙʤʝʥ ʜʠʩʢʨʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʪʝʨʤʠʥʘ-
ʣʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ GOOSE-ʩʦʦʙʱʝʥʠʡ. ɼʣʷ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡ-
ʩʪʚʘ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʠʝʤ ʜʘʥʥʳʭ 

ʀʤʷ ʫʩʪʨʦʡʩʪʚʘ ʀʤʷ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ʫʩʪʨʦʡʩʪʚʘ, ʜʦʩʪʫʧʥʦʝ ʪʦʣʴʢʦ ʧʦ ʧʨʦʪʦ-
ʢʦʣʫ IEC 61850 

ʇʨʠʟʥʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʨʘʩʰʠʨʝʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ  
IEC 61850 ʧʦ ʜʦʙʘʚʣʝʥʠʶ ʩʚʦʠʭ ʪʠʧʦʚ ʠ ʘʪʨʠʙʫʪʦʚ ʜʘʥʥʳʭ 
(ʨʘʩʰʠʨʝʥʠʶ ʧʨʦʪʦʢʦʣʘ) 

 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʦʪʦʢʦʣʘ IEC 61850 ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʧʦʷʚʠʪʩʷ ʫʟʝʣ 

IEC61850. 

 

ʈʠʩʫʥʦʢ 3.55 
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3.4.7.3.4 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ SNTP 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʪʦʢʦʣʘ SNTP ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʥʫʞʥʦ ʟʘʡʪʠ ʚ ʤʝʥʶ 

ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʟʘʪʝʤ ʧʝʨʝʡʪʠ ʢ ʚʢʣʘʜʢʝ Ethernet-ʧʨʦʪʦʢʦʣʳ, ʚ ʟʘʛʦʣʦʚʢʝ ʩʧʠʩʢʘ ʧʨʦ-

ʪʦʢʦʣʦʚ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʠ ʚʳʙʨʘʪʴ ʧʨʦʪʦʢʦʣ SNTP, ʧʨʦʪʦʢʦʣ ʧʦʷʚʠʪʩʷ ʚ ʩʧʠʩʢʝ  

(ʩʤ. ʨʠʩʫʥʦʢ 3.56). ʂʦʣʠʯʝʩʪʚʦ ʩʝʨʚʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʧʦ ʧʨʦʪʦʢʦʣʫ 

SNTP ï ʥʝ ʙʦʣʝʝ ʯʝʪʳʨʝʭ.  

ʇʨʦʪʦʢʦʣ SNTP ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ï ʟʘʜʝʡʩʪʚʦʚʘʥ; 

ï ʧʨʠʦʨʠʪʝʪ (ʥʠʟʢʠʡ, ʚʳʩʦʢʠʡ); 

ï IP ʘʜʨʝʩ ʩʝʨʚʝʨʘ; 

ï ʧʦʨʪ ʩʝʨʚʝʨʘ; 

ï ʧʝʨʠʦʜ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʚ ʩʝʢʫʥʜʘʭ; 

ï ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʘ, ʚ ʩʝʢʫʥʜʘʭ. 

 

ʈʠʩʫʥʦʢ 3.56 
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3.4.7.3.5 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ModbusTCP c-t 

ɺʳʙʨʘʪʴ ʧʨʦʪʦʢʦʣ ModbusTCP c-t (ʩʤ. ʨʠʩʫʥʦʢ 3.57).  

ʆʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.41. 

ʊʘʙʣʠʮʘ 3.41 ï ʆʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ModbusTCP c-t 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʀʥʜʝʢʩ ʢʣʠʝʥʪʘ 

ʅʦʤʝʨ ʢʣʠʝʥʪʘ ʠʟ çModbusClientsè (0 ʧʦ ʫʤʦʣʯʘʥʠʶ). ʇʘʨʘʤʝʪʨ 
ʥʝʨʝʜʘʢʪʠʨʫʝʤʳʡ ʥʘʧʨʷʤʫʶ. ɿʥʘʯʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʫʪʝʤ 
ʚʳʙʦʨʘ ʦʜʥʦʛʦ ʠʟ ʟʥʘʯʝʥʠʡ ʚ ʪʘʙʣʠʮʝ çʇʘʨʘʤʝʪʨʳ ʢʣʠʝʥʪʘ  
Modbus TCPè (ʩʤ. ʨʠʩʫʥʦʢ 3.57) 

IP ʘʜʨʝʩ ʩʝʨʚʝʨʘ 
IP ʘʜʨʝʩ ʩʝʨʚʝʨʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢʣʠʝʥʪ (128.0.0.1 ʧʦ 
ʫʤʦʣʯʘʥʠʶ) 

ʇʦʨʪ ʩʝʨʚʝʨʘ 
TCP-ʧʦʨʪ ʩʝʨʚʝʨʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢʣʠʝʥʪ (502 ʧʦ 
ʫʤʦʣʯʘʥʠʶ) 

 

ʈʠʩʫʥʦʢ 3.57 

3.4.7.3.6 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ PTP 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʪʦʢʦʣʘ PTP ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʥʫʞʥʦ ʟʘʡʪʠ ʚ ʤʝʥʶ ʉʠ-

ʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʟʘʪʝʤ ʧʝʨʝʡʪʠ ʢ ʚʢʣʘʜʢʝ Ethernet-ʧʨʦʪʦʢʦʣʳ, ʚ ʟʘʛʦʣʦʚʢʝ ʩʧʠʩʢʘ ʧʨʦʪʦʢʦʣʦʚ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʠ ʚʳʙʨʘʪʴ ʧʨʦʪʦʢʦʣ PTP, ʧʨʦʪʦʢʦʣ ʧʦʷʚʠʪʩʷ ʚ ʩʧʠʩʢʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.58). 

ʇʨʦʪʦʢʦʣ PTP ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 3.42. 

ʊʘʙʣʠʮʘ 3.42 ï ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ PTP 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʝʨʠʦʜ ʩʠʥʭʨʦʥʠ-
ʟʘʮʠʠ  

ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 3600 ʩ), ʧʦ 
ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʦʚʪʦʨʷʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 

ʊʠʧ ʯʘʩʦʚ ɿʘʜʘʝʪ ʘʣʛʦʨʠʪʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ: 
ï boundary; 
ï transparent 

Management via 
PTP 

ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʈʊʈ 
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ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

Sync lower bound  ʄʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʘʩʭʦʞʜʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʯʘʩʦʚ ʠ ʠʩʪʦʯʥʠʢʘ ʦʧʦʨʥʦʛʦ 
ʚʨʝʤʝʥʠ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 999999999 ʥʩ) 

Sync upper bound  ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʘʩʭʦʞʜʝʥʠʷ  ʣʦʢʘʣʴʥʳʭ ʯʘʩʦʚ ʠ ʠʩʪʦʯʥʠʢʘ ʦʧʦʨʥʦʛʦ 
ʚʨʝʤʝʥʠ (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 999999999 ʥʩ) 

(Boundary) domain  ʇʨʠʚʷʟʢʘ ʫʩʪʨʦʡʩʪʚʘ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʜʦʤʝʥʫ PTP (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ 
ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 255) 

(Boundary) priority1  ʆʧʨʝʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪ ʜʣʷ ʧʦʨʪʘ 1 (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 
ʜʦ 255) 

(Boundary) priority2  ʆʧʨʝʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪ ʜʣʷ ʧʦʨʪʘ 2 (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 
ʜʦ 255) 

(Boundary) utc off-
set  

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʦʡ PTP ʠ UTC (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ 
ʜʠʘʧʘʟʦʥʝ ʦʪ ʤʠʥʫʩ 32768 ʜʦ ʧʣʶʩ 32767 ʩ) 

(Boundary) utc off-
set is valid 

ʥʘʣʠʯʠʝ ʩʤʝʱʝʥʠʷ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ: 
ï ʬʣʘʞʦʢ ʫʩʪʘʥʦʚʣʝʥ ï ʩʤʝʱʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ ʧʨʠʩʫʪʩʪʚʫʝʪ; 
ï ʬʣʘʞʦʢ ʥʝ ʫʩʪʘʥʦʚʣʝʥ ï ʩʤʝʱʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʳ ʦʪʩʫʪʩʪʚʫʝʪ 

(Transparent) delay 
mechanism 

ɸʣʛʦʨʠʪʤ ʠʟʤʝʨʝʥʠʷ ʟʘʜʝʨʞʢʠ ʚ ʫʩʪʨʦʡʩʪʚʝ ʧʝʨʝʜʘʶʱʝʡʩʷ ʚ ʩʦʦʙɦ ʝʥʠʷʭ 
ʈʊʈ: 
ï e2e; 
ï ʨ2ʨ; 
ï e2e-optimized; 
ï none 

(Transparent) is mul-
ti domain 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʈʊʈ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦʛʦ ʦʪ ʜʦʤʝʥʘ: 
ï ʬʣʘʞʦʢ ʫʩʪʘʥʦʚʣʝʥ ï ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʈʊʈ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʢʣʶʯʝʥʦ; 
ï ʬʣʘʞʦʢ ʥʝ ʫʩʪʘʥʦʚʣʝʥ ï ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʈʊʈ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʪʢʣʶ-
ʯʝʥʦ 

(Transparent) net-
work protocol 

ʉʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʡ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ: 
ï ieee802.3; 
ï udp-ipv4 

(Transparent) prima-
ry domain  

ʇʨʠʚʷʟʢʘ ʫʩʪʨʦʡʩʪʚʘ ʢ ʜʦʤʝʥʫ PTP (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 
ʜʦ 255) 

(Transparent) is 
sync local clock 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʣʦʢʘʣʴʥʳʭ ʯʘʩʦʚ: 
ï ʬʣʘʞʦʢ ʫʩʪʘʥʦʚʣʝʥ ï ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʣʦʢʘʣʴʥʳʭ ʯʘʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ; 
ï ʬʣʘʞʦʢ ʥʝ ʫʩʪʘʥʦʚʣʝʥ ï ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʣʦʢʘʣʴʥʳʭ ʯʘʩʦʚ  ʥʝ ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ 

(Transparent) vlan ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʈʊʈ ʚ ʟʘʜʘʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ (VLAN ID), ʥʦʤʝʨ ʚʠʨ-
ʪʫʘʣʴʥʦʡ ʩʝʪʠ: 
ï none; 
ï 0; 
ï 1 

(Transparent) vlan-
priority  

ʇʨʠʦʨʠʪʝʪ, ʩ ʢʦʪʦʨʳʤ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜʘʝʪ ʩʦʦʙʱʝʥʠʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʈʊʈ, 
ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʜʘʥʥʦʤʫ VLAN ID (ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 
ʜʦ 7) 
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ʈʠʩʫʥʦʢ 3.58 

3.4.7.4 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ 

ɺʢʣʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʦʚ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʨʘʙʦʪʳ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʳ ʩʚʷʟʠ (USB, COM): 

ï ModbusRTU; 

ï 60870-5-103; 

ï ModbusRTU c-t; 

ï IEC 103Master. 

ʋ ʚʩʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʠʤʝʶʪʩʷ ʦʜʥʦʪʠʧʥʳʡ ʧʘʨʘʤʝʪʨ ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦ-

ʪʦʢʦʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.59). 

 

ʈʠʩʫʥʦʢ 3.59 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʨʦʪʦʢʦʣ ModbusRTU ʥʝ ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 
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3.4.7.4.1 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ 60870-5-103 (ʩʤ. ʨʠʩʫʥʦʢ 3.60) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ 60870-5-103 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ  3.43. 

ʊʘʙʣʠʮʘ 3.43 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ 60870-5-103 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʊʠʧ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ ɿʘʜʘʝʪ ʪʠʧ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ:  
- ʮʠʢʣʠʯʝʩʢʘʷ; 
- ʩʧʦʨʘʜʠʯʝʩʢʘʷ; 
- ʮʠʢʣʠʯʝʩʢʘʷ; 
- ʩʧʦʨʘʜʠʯʝʩʢʘʷ; 
- ʚʳʢʣʶʯʝʥʦ (ʧʝʨʝʜʘʯʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ) 

ʇʝʨʠʦʜ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ 
(ʩʝʢ) 

ɺʨʝʤʷ, ʟʘʜʘʶʱʝʝ ʟʘʜʝʨʞʢʫ ʚ ʩʝʢʫʥʜʘʭ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʟʤʝʨʝʥʠʡ 

ʌʦʨʤʘʪ ʠʟʤʝʨʝʥʠʡ ʉ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ (asdu 4), ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ (asdu 9) 

ɸʥʘʣʦʛʦʚʳʝ ʜʘʥʥʳʝ ʅʘʙʦʨ ʧʝʨʝʜʘʚʘʝʤʳʭ ʠʟʤʝʨʝʥʠʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʣʝʜʫʶʱʠʭ 
ʛʨʫʧʧ: ʘʥʘʣʦʛʦʚʳʝ ʠʟʤʝʨʝʥʠʷ, ʚʳʯʠʩʣʷʝʤʳʝ ʠʟʤʝʨʝʥʠʷ, ʟʘʱʠʪ-
ʥʳʝ ʚʝʢʪʦʨʘ 

ɼʠʩʢʨʝʪʥʳʝ ʜʘʥʥʳʝ ʅʘʙʦʨ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʠʩʢʨʝʪʥʳʭ ʛʨʫʧʧ ʠʟʤʝʨʝʥʠʡ, ʩʦʩʪʦʷʱʠʡ 
ʠʟ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ: ʚʳʭʦʜʳ ʤʘʪʨʠʮʳ ʠ ʚʭʦʜʳ ʤʘʪʨʠʮʳ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʣʦʛʠʯʝʩʢʠʭ 
ʩʠʛʥʘʣʦʚ 

ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʶʱʝʝ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛ-
ʥʘʣʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʜʠʩʢʨʝʪʥʳʭ 
ʚʳʭʦʜʦʚ 

ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʶʱʝʝ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʜʠʩʢʨʝʪʥʳʭ ʚʳ-
ʭʦʜʦʚ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʘʥʘʣʦʛʦʚʳʭ 
ʚʝʣʠʯʠʥ 

ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʶʱʝʝ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʘʥʘʣʦʛʦʚʳʭ ʚʝ-
ʣʠʯʠʥ 

ɹʘʟʦʚʳʡ ʘʜʨʝʩ ʚʳʯʠʩʣʷʝʤʳʭ 
ʚʝʣʠʯʠʥ 

ɼʝʩʷʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʶʱʝʝ ʙʘʟʦʚʳʡ ʘʜʨʝʩ ʚʯrʠʩʣʷʝʤʳʭ 
ʚʝʣʠʯʠʥ 

ʇʨʦʧʫʩʢ ʥʫʣʝʡ ʚ ʧʦʣʝ INF ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ʘʜʨʝʩʘ ʜʣʷ ʧʨʦʪʦʢʦʣʘ 
60870-5-103 ʛʝʥʝʨʠʨʫʝʪʩʷ ʙʝʟ ʧʦʣʝʡ INF = 0 

 

ʈʠʩʫʥʦʢ 3.60 
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3.4.7.4.2 ʇʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ ModbusRTU c-t 

ɺ ʛʨʫʧʧʝ ʇʘʨʘʤʝʪʨʳ ʢʣʠʝʥʪʘ Modbus RTU (ʩʤ. ʨʠʩʫʥʦʢ 3.61) ʟʘʜʘʶʪʩʷ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʢʣʠʝʥʪʳ Modbus.  

 

ʈʠʩʫʥʦʢ 3.61 

3.4.7.4.3 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʪʦʢʦʣʘ IEC 103Master (ʩʤ. ʨʠʩʫʥʦʢ 3.62) 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ IEC 103Master ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.44. 

ʊʘʙʣʠʮʘ 3.44 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ IEC 103Master 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʙʦʨ ʚʝʜʦʤʳʭ ʫʩʪʨʦʡʩʪʚ ɺʳʙʠʨʘʝʪʩʷ ʦʧʨʘʰʠʚʘʝʤʦʝ ʚʝʜʦʤʦʝ ʫʩʪʨʦʡʩʪʚʦ 

 

ʈʠʩʫʥʦʢ 3.62 
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3.4.7.5 ɻʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ɺʢʣʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʝʨʝʢʣʶʯʝʥʠʡ ʛʨʫʧʧ ʫʩʪʘʚʦʢ  

(ʩʤ. ʨʠʩʫʥʦʢ 3.63). 

ɼʣʷ ʙʳʩʪʨʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʫʩʪʘʚʦʢ ʨʝʘʣʠʟʦʚʘʥʳ 

ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ ʚ ʦʜʥʦʤ ʬʘʡʣʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʨʝʘʣʠʟʦʚʘʥʦ ʟʘʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʪʘʚʦʢ ʜʣʷ ʟʘʱʠʪ, ʣʦʛʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʤʘʪʨʠʮʳ ʦʪʢʣʶʯʝʥʠʷ ʠ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʥʘʩʪʨʦʡʢʠ 

ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ, ɸʉʋ ʊʇ ʠ ʜʨ.) ʝʜʠʥʳ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʫʩʪʘʚʦʢ. ɺʦʟʤʦʞʥʦ ʧʝʨʝʢʣʶʯʝʥʠʝ ʛʨʫʧʧʳ 

ʫʩʪʘʚʦʢ ʧʦ ʠʟʤʝʥʝʥʠʶ ʕʂʋ (ʵʣʝʢʪʨʦʥʥʳʭ ʢʣʶʯʝʡ ʫʧʨʘʚʣʝʥʠʷ) ʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʨʝʞʠʤʝ 

ʫʧʨʘʚʣʝʥʠʷ çʤʝʩʪʥʦʝè ʠ çʜʠʩʪʘʥʮʠʦʥʥʦʝè. 

ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʜʠʩʢʨʝʪʥʳʡ ʚʭʦʜ ʰʢʘʬʘ ʜʣʷ ʘʢʪʠʚʘʮʠʠ, ʧʨʠ 

ʩʨʘʙʘʪʳʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʤʝʥʠʪʩʷ ʛʨʫʧʧʘ ʫʩʪʘʚʦʢ ʩ ʠʥʜʝʢʩʦʤ ʵʪʦʛʦ ʥʦʤʝʨʘ ʛʨʫʧ-

ʧʳ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʥʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ ʜʦʣʞʥʳ ʙʳʪʴ: çɻʨʫʧʧʘ ʫʩʪʘʚʦʢ ʍè, ʛʜʝ ʍ ï ʧʦ-

ʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 23 ʩʠʤʚʦʣʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ɻʨʫʧʧʳ ʫʩʪʘʚʦʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.45. 

ʊʘʙʣʠʮʘ 3.45 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ɻʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʫʩʪʘʚʦʢ ʂʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʫʩʪʘʚʦʢ (ʤʠʥʠʤʫʤ ï 2, ʤʘʢʩʠʤʫʤ ï 8) 

ɸʢʪʠʚʥʘʷ ʛʨʫʧʧʘ ʫʩʪʘʚʦʢ ʧʦ 
ʫʤʦʣʯʘʥʠʶ 

ɺʳʙʦʨ ʘʢʪʠʚʥʦʡ ʛʨʫʧʧʳ ʫʩʪʚʦʢ ʠʟ ʥʘʟʥʘʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʛʨʫʧʧ ʫʩʪʘʚʦʢ 

ʀʩʪʦʯʥʠʢ ʧʝʨʝʢʣʶʯʝʥʠʷ 
ʛʨʫʧʧ ʫʩʪʘʚʦʢ 

ʀʩʪʦʯʥʠʢʠ ʧʝʨʝʢʣʶʯʝʥʠʷ: 
- ʕʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ ʫʧʨʘʚʣʝʥʠʷ (ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 
ʢʣʶʯʝʡ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʣʦʢʝ ʠʥʜʠʢʘʮʠʠ); 
- ʃʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ (ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ); 
- ɼʝʰʠʬʨʘʪʦʨ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ (ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʛʨʫʧʧʳ 
ʫʩʪʘʚʦʢ ʛʘʣʝʪʥʳʤ ʢʣʶʯʦʤ) 

ˉ ʅʦʤʝʨ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧʳ ʫʩʪʘ-
ʚʦʢ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 

ʉʠʛʥʘʣ ʘʢʪʠʚʘʮʠʠ ʉʠʛʥʘʣ ʘʢʪʠʚʘʮʠʠ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 

 

ʂʦʧʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʠʟ ʦʜʥʦʡ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ ʚ ʜʨʫʛʫʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ 

ʂʦʧʠʨʦʚʘʪʴ. ʇʨʠ ʥʘʞʘʪʠʠ ʵʪʦʡ ʢʥʦʧʢʠ ʢʦʧʠʨʫʶʪʩʷ ʚʳʙʨʘʥʥʳʝ ʫʩʪʘʚʢʠ ʠʟ ʛʨʫʧʧʳ çʆʪʢʫʜʘè ʚ  

ʛʨʫʧʧʫ çʂʫʜʘè. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʧʠʨʦʚʘʥʠʷ ʚʳʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʢʥʦ ʦʙ ʫʩʧʝʰʥʦʤ ʟʘ-

ʚʝʨʰʝʥʠʠ ʦʧʝʨʘʮʠʠ. 

ʈʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʫʩʪʘʚʦʢ ʚ ʛʨʫʧʧʘʭ ɿʘʱʠʪʳ, ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, 

ʋʩʪʘʚʢʠ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʄʘʪʨʠʮʘ ʦʪʢʣʶʯʝʥʠʡ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʬʣʘʞʢʘ ʚ ʧʦʣʝ ʆʙʱʠʝ ʤʘʪʨʠʮʳ ʦʪʢʣʶʯʝʥʠʷ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʫʩʪʘʚʦʢ ʜʣʷ 

ʚʩʝʭ ʛʨʫʧʧ ʫʩʪʘʚʦʢ ʤʘʪʨʠʮʘ ʦʪʢʣʶʯʝʥʠʷ ʦʙʱʘʷ. 
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ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʬʣʘʞʢʘ ʚ ʧʦʣʝ ɿʘʧʨʦʩ ʧʘʨʦʣʷ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ ʯʝʨʝʟ 

ʕʂʋ ʧʝʨʝʢʣʶʯʝʥʠʝ ʫʩʪʘʚʦʢ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʧʨʦʩʦʤ ʧʘʨʦʣʷ. 

 

ʈʠʩʫʥʦʢ 3.63 

3.4.7.6 ʇʘʨʘʤʝʪʨʳ ʪʝʨʤʠʥʘʣʘ 

ʅʘ ʨʠʩʫʥʢʝ 3.64 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʪʝʨʤʠʥʘʣʘ. 

ʊʝʩʪʦʚʦʝ ʨʝʣʝ 

ɿʘʜʘʝʪ ʧʦʣʦʞʝʥʠʝ ʪʝʩʪʦʚʦʛʦ ʨʝʣʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʚʥʝʰʥʠʭ ʧʨʦʛʨʘʤʤ (ʥʘʧʨʠʤʝʨ, TestSuite ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʇʆ ɸʈʄ-ʨʝʣʝʡʱʠʢʘ). 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʘʩʪʨʘʠʚʘʪʴ ʪʝʩʪʦʚʦʝ ʨʝʣʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ ʧʘʨʘʤʝʪʨʳ ʪʝʩʪʦʚʦʛʦ 

ʨʝʣʝ ʚ ʎʠʬʨʦʚʳʭ ʚʳʭʦʜʘʭ ʰʢʘʬʘ. ɹʝʟ ʵʪʦʛʦ ʥʘʩʪʨʦʡʢʘ ʪʝʩʪʦʚʦʛʦ ʨʝʣʝ ʚ ʇʆ ɸʈʄ-ʨʝʣʝʡʱʠʢʘ ʙʫʜʝʪ ʥʝʜʦ-

ʩʪʫʧʥʘ. 

ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʙʣʦʢ ʨʝʣʝ, ʧʦʩʣʝ ʚʳʙʦʨʘ ʙʣʦʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʢʘʟʘʪʴ ʥʫʞʥʫʶ ʮʝʧʴ. 

ʌʣʝ-hʧʘʤʷʪʴ 

ʋʢʘʟʳʚʘʝʪʩʷ ʦʙʲʝʤ ʢʘʨʪʳ ʧʘʤʷʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʪʝʨʤʠʥʘʣʝ. 

ʗʟʳʢ 

ɺ ʜʘʥʥʦʡ ʩʝʢʮʠʠ ʟʘʜʘʝʪʩʷ ʷʟʳʢ ʪʝʨʤʠʥʘʣʘ (ʨʫʩʩʢʠʡ ʠʣʠ ʘʥʛʣʠʡʩʢʠʡ). 
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ɼʠʩʧʣʝʡ 

ɺ ʜʘʥʥʦʡ ʩʝʢʮʠʠ ʟʘʜʘʝʪʩʷ ʚʨʝʤʷ ʜʦ ʧʝʨʝʭʦʜʘ ʜʠʩʧʣʝʷ ʪʝʨʤʠʥʘʣʘ ʚ ʨʝʞʠʤ ʦʞʠʜʘʥʠʷ. 

ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ 

ʇʘʨʘʤʝʪʨ ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ ʫʢʘʟʳʚʘʝʪ ʯʘʩʪʦʪʫ ʨʘʙʦʪʳ ʮʠʢʣʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 

ʪʝʨʤʠʥʘʣʘ. 

ɼʦʩʪʫʧʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ: 

ï 1000 ɻʮ (24); 

ï 1200 ɻʮ (24). 

ɿʥʘʯʝʥʠʝ 1000 ɻʮ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʦʢʘ ʧʨʠʝʤʘ ʦʪʯʝʪʦʚ Sample 

Value ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ IEC 61850-9-2LE, ʘ ʪʘʢʞʝ ʚ ʪʝʨʤʠʥʘʣʘʭ ʫʧʨʘʚʣʝʥʠʷ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 1200 ɻʮ. 

ɼʣʷ ʧʘʨʘʤʝʪʨʘ ʏʘʩʪʦʪʘ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ ʜʦʩʪʫʧʥʳ ʰʪʘʪʥʘʷ ʠ ʫʜʚʦʝʥʥʘʷ ʯʘʩʪʦʪʳ. 

ʇʘʨʘʤʝʪʨʳ ʧʦʩʪʘʚʢʠ 

ɺ ʧʦʣʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʚʳʙʠʨʘʝʪʩʷ ʩʪʘʥʮʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʧʦʩʪʘʚʣʷʪʴʩʷ ʪʝʨ-

ʤʠʥʘʣ. 

ʇʦʣʝ ʂʦʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʝʨʤʠʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʪʝʨʤʠ-

ʥʘʣʘ ʧʦ ʚʳʧʦʣʥʷʝʤʳʤ ʬʫʥʢʮʠʷʤ: 

ï ʈɿɸ; 

ï ʇɸ; 

ï ʈɸʉ; 

ï ʂʇ; 

ï ʈɿɸ (6 ï 35) ʢɺ; 

ï ʇɸ ʃɸʇʅʋ; 

ï ʋʩʪʨʦʡʩʪʚʦ ʩʚʷʟʠ. 

ʂʦʤʧʝʥʩʘʮʠʷ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ 

ɺ ʧʦʣʝ ɺʢʣʶʯʠʪʴ ʢʦʨʨʝʢʮʠʶ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʚʨʝʤʝʥʠ 

ʦʙʨʘʙʦʪʢʠ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ. 

ɺ ʧʦʣʝ ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ 1, ʤʩ ʟʘʜʘʝʪʩʷ ʚʨʝʤʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʢʦʤʧʝʥʩʠ-

ʨʦʚʘʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʣʦʛʠʯʝʩʢʦʛʦ 0 ʚ 1. 

ɺ ʧʦʣʝ ʇʨʠ ʧʝʨʝʭʦʜʝ ʚ 0, ʤʩ ʟʘʜʘʝʪʩʷ ʚʨʝʤʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʢʦʤʧʝʥʩʠ-

ʨʦʚʘʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʣʦʛʠʯʝʩʢʦʡ 1 ʚ 0. 
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ʈʠʩʫʥʦʢ 3.64 

3.4.7.7 ɸʉʋ 

ɺʢʣʘʜʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.65) ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨ, ʢʦʪʦʨʳʡ ʨʘʟʨʝʰʘʝʪ ʫʜʘʣʝʥʥʳʡ ʩʙʨʦʩ ʩʠʛ-

ʥʘʣʠʟʘʮʠʠ ʩ ɸʉʋ. 

 

ʈʠʩʫʥʦʢ 3.65 

ʇʨʠʤʝʯʘʥʠʝ ï ɼʣʷ ʚʝʨʩʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 4.5.0.5 ʠ ʚʳʰʝ ʚʢʣʘʜʢʘ ɸʉʋ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ. 
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3.4.7.8 ʅʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ Ethernet 

ʅʘʩʪʨʦʡʢʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ Ethernet ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

ï ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʙʣʦʢʘ ʢʦʥʪʨʦʣʣʝʨʘ ʩ ʜʚʫʤʷ Ethernet ʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʧʣʘʪʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʝʪʠ (Hirschmann); 

ï ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʙʣʦʢʘ ʢʦʥʪʨʦʣʣʝʨʘ ʩ ʧʣʘʪʦʡ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʝʪʠ (Hirschmann). 

3.4.7.8.1 ʅʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ Ethernet ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ1) (Link backup, PRP)  

ɺ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʨʘʟʜʝʣ ɹʣʦʢʠ, ʜʘʣʝʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ 

ʱʝʣʢʥʫʪʴ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʚʢʣʘʜʢʫ ɹʠʙʣʠʦʪʝʢʘ (ʚʢʣʘʜʢʫ ɹʠʙʣʠʦʪʝʢʘ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʯʝ-

ʨʝʟ ʤʝʥʶ ɺʠʜ Ÿ ʆʢʥʦ ʙʠʙʣʠʦʪʝʢʠ) ʠ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʙʣʦʢʦʚ ʙʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ (ʙʣʦʢ ʣʦʛʠʢʠ) ʩ 

ʜʚʫʤʷ Ethernet ʠʥʪʝʨʬʝʡʩʘʤʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.66). 

 

ʈʠʩʫʥʦʢ 3.66 

ɺ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʧʝʨʝʡʪʠ ʢ ʨʘʟʜʝʣʫ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʩʤ. ʨʠʩʫʥʦʢ 3.67, ʦʙʦʟʥʘʯʝ-

ʥʠʝ 1). ʆʪʢʨʳʪʴ ʚʢʣʘʜʢʫ ʅʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ Ethernet (ʩʤ. ʨʠʩʫʥʦʢ 3.67, ʦʙʦʟʥʘʯʝʥʠʝ 2). 

ʅʘʩʪʨʦʡʢʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʢʘʥʘʣʘ Link backup: 

ʘ) ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ ʧʝʨʝʜ ʧʦʣʝʤ çʈʘʟʨʝʰʝʥʠʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷè (ʩʤ. ʨʠʩʫʥʦʢ 3.67, ʦʙʦ-

ʟʥʘʯʝʥʠʝ 3). ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʙʘ ʠʥʪʝʨʬʝʡʩʘ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ IP-ʘʜʨʝʩ ʠ MAC-ʘʜʨʝʩ; 

ʙ) ʚr ʙʨʘʪʴ çLAN 1è (ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʬʝʡʩ) ʠ çLAN 2è (ʨʝʟʝʨʚʥʳʡ ʠʥʪʝʨʬʝʡʩ)  

(ʩʤ. ʨʠʩʫʥʦʢ 3.67, ʦʙʦʟʥʘʯʝʥʠʝ 3); 

ʚ) ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ ʧʝʨʝʜ ʧʦʣʝʤ çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʥʛʘè. 

ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʚʳʙʦʨ ʘʢʪʠʚʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦ-

ʚʝ link-ʩʪʘʪʫʩʘ (ʥʘʣʠʯʠʝ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢʘʙʝʣʷ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʭrʦʜ ʠʟ ʩʪʨʦʷ 

ʙʣʠʞʘʡʰʝʛʦ ʢʦʤʤʫʪʘʪʦʨʘ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʤʦʞʥʦ ʦʪʣʘʜʠʪʴ ʩʦʩʪʦʷʥʠʝ ʥʘʣʠʯʠʷ ʩʚʷʟʠ ʜʦ ʫʢʘʟʘʥʥʦ-

ʛʦ ʫʟʣʘ ʩʝʪʠ (ʥʘʩʪʨʦʡʢʠ IP-ʘʜʨʝʩʘ ʜʣʷ ʧʠʥʛʘ) ʧʦʩʨʝʜʩʪʚʦʤ ʦʪʧʨʘʚʢʠ ping (ʵʭʦ-ʟʘʧʨʦʩʦʚ). ɸʢʪʠʚʥʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ ʚʳʙʠʨʘʝʪʩʷ ʪʦʪ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʠʭʦʜʷʪ ʵʭʦ-ʦʪʚʝʪʳ. ɽʩʣʠ ʵʭʦ-ʦʪʚʝʪʳ ʥʝ ʧʨʠʭʦʜʷʪ ʧʦ 

                                                

1)
 ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʣʘʪʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ Hirschmann. 
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ʪʝʢʫʱʝʤʫ ʘʢʪʠʚʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʪʘʡʤʘʫʪʘ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʜʨʫ-

ʛʦʡ ʠʥʪʝʨʬʝʡʩ; 

ʛ) ʫʢʘʟʘʪʴ IP-ʘʜʨʝʩ ʢʦʤʧʴʶʪʝʨʘ/ʥʦʫʪʙʫʢʘ ʧʝʨʝʜ ʧʦʣʝʤ çIP-ʘʜʨʝʩ ʜʣʷ ʧʠʥʛʘè. 

 

ʈʠʩʫʥʦʢ 3.67 

ʅʘʩʪʨʦʡʢʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ PRP: 

ï ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ ʧʝʨʝʜ ʧʦʣʝʤ ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ PRP (ʩʤ. ʨʠʩʫʥʦʢ 3.68). 

ï ʚr ʙʨʘʪʴ çLAN Aè (ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʬʝʡʩ) ʠ çLAN Bè (ʨʝʟʝʨʚʥʳʡ ʠʥʪʝʨʬʝʡʩ)  

(ʩʤ. ʨʠʩʫʥʦʢ 3.68, ʦʙʦʟʥʘʯʝʥʠʝ 4); 

ï ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ ʧʝʨʝʜ ʧʦʣʝʤ çʈʘʟʨʝʰʝʥʠʝ supervision ʧʘʢʝʪʦʚè ʠ 

ʫʢʘʟʘʪʴ MAC-ʘʜʨʝʩ, ʢʦʪʦʨʦʤʫ ʦʪʧʨʘʚʣʷʶʪʩʷ ʩʣʫʞʝʙʥʳʝ ʧʘʢʝʪʳ. 

ʅʘ ʨʠʩʫʥʢʝ 3.68 (ʦʙʦʟʥʘʯʝʥʠʝ 4) ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʪʦʢʦʣʘ ʨʝʟʝʨʚʠʨʦʚʘ-

ʥʠʷ PRP. 

 

ʈʠʩʫʥʦʢ 3.68 
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ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ PRP ʧʨʠʚʝʜʝʥʦ  

ʚ ʪʘʙʣʠʮʝ 3.46. 

ʊʘʙʣʠʮʘ 3.46 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ PRP 

ʇʘʨʘʤʝʪʨ  ʆʧʠʩʘʥʠʝ  

ʈʘʟʨʝʰʝʥʠʝ PRP  ʈʘʟʨʝʰʝʥʠʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʫ PRP 

LAN A ʀʤʷ ʧʝʨʚʦʛʦ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

LAN B ʀʤʷ ʚʪʦʨʦʛʦ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʈʘʟʨʝʰʝʥʠʝ supervision 
ʧʘʢʝʪʦʚ 

ʈʘʟʨʝʰʝʥʠʝ ʩʣʫʞʝʙʥʳʭ ʧʘʢʝʪʦʚ 

Supervision MAC-ʘʜʨʝʩ  MAC-ʘʜʨʝʩ, ʢʦʪʦʨʦʤʫ ʦʪʧʨʘʚʣʷʶʪʩʷ ʩʣʫʞʝʙʥʳʝ ʧʘʢʝʪʳ  

 

ʇʨʠʤʝʯʘʥʠʝ ï ɸʥʘʣʦʛʠʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʢʘʥʘʣʘ Link backup ʠ ʨʝʟʝʨ-

ʚʠʨʦʚʘʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʫ PRP ʚ ʇʆ ɸʈʄ-ʨʝʣʝʡʱʠʢʘ. 

 

3.4.7.8.2 ʅʘʩʪʨʦʡʢʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ Ethernet (ʧʨʠ ʥʘʣʠʯʠʠ ʧʣʘʪʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʝʪʠ 

(Hirschmann)) 

ɺ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʨʘʟʜʝʣ ɹʣʦʢʠ, ʜʘʣʝʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ 

ʱʝʣʢʥʫʪʴ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʚʢʣʘʜʢʫ ɹʠʙʣʠʦʪʝʢʘ (ʚʢʣʘʜʢʫ ɹʠʙʣʠʦʪʝʢʘ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʯʝ-

ʨʝʟ ʤʝʥʶ ɺʠʜ Ÿ ʆʢʥʦ ʙʠʙʣʠʦʪʝʢʠ) ʠ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʙʣʦʢʦʚ ʙʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ (ʙʣʦʢ ʣʦʛʠʢʠ) ʩ 

ʧʣʘʪʦʡ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʝʪʠ (Hirschmann). 

ɺ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʚʳʙʨʘʪʴ ʨʘʟʜʝʣ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ ʅʘʩʪʨʦʡ-

ʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ Ethernet. 

ʋʩʪʘʥʦʚʠʪʴ ʪʨʝʙʫʝʤʳʡ ʧʨʦʪʦʢʦʣ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʝʪʠ Ethernet ï ʧʘʨʘʤʝʪʨ ʈʝʟʝʨʚʠʨʦʚʘ-

ʥʠʝ. 

ʆʧʠʩʘʥʠʝ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʚʩʝʭ ʧʨʦʪʦʢʦʣʦʚ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʦ ʚ  

ʪʘʙʣʠʮʝ 3.47. 

ʊʘʙʣʠʮʘ 3.47 ï ʆʧʠʩʘʥʠʝ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʚʩʝʭ ʧʨʦʪʦʢʦʣ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ  

ɻʨʫʧʧʘ  ʇʘʨʘʤʝʪʨ  ʆʧʠʩʘʥʠʝ 

ʉʝʪʝʚʳʝ ʧʘ-
ʨʘʤʝʪʨʳ 

ɸʜʨʝʩ IP ʘʜʨʝʩ ʤʦʜʫʣʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ  

ʄʘʩʢʘ ʄʘʩʢʘ ʧʦʜʩʝʪʠ ʤʦʜʫʣʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 

ʐʣʶʟ ʐʣʶʟ ʧʦʜʩʝʪʠ ʤʦʜʫʣʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 

VLAN ʫʧʨʘʚʣʝʥʠʷ ɺʠʨʪʫʘʣʴʥʘʷ ʩʝʪʴ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʧʨʦʠʟʚʦ-
ʜʠʪʴʩʷ ʜʦʩʪʫʧ ʢ ʥʘʩʪʨʦʡʢʘʤ ʤʦʜʫʣʷ ʨʝʟʝʨʚʠʨʦʚʘ-
ʥʠʷ. ɺʣʠʷʝʪ ʥʘ ʚʩʝ ʧʨʦʪʦʢʦʣʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 
ʢ ʤʦʜʫʣʶ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦ-
ʪʳ VLAN ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʟʥʘʯʝʥʠʷ, ʦʪʣʠʯʥʦʛʦ ʦʪ 0, 
ʙʫʜʝʪ ʧʨʦʧʠʩʘʥ ʚ ʪʘʙʣʠʮʝ VLAN ʥʘ ʚʥʝʰʥʠʭ ʧʦʨ-
ʪʘʭ ʤʦʜʫʣʷ 
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ʈʠʩʫʥʦʢ 3.69 

ʇʨʠ ʚʳʙʦʨʝ ʚʘʨʠʘʥʪʦʚ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʝʪʠ ʧʨʦʛʨʘʤʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝ-

ʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

ï ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʩʝʪʠ ʦʪʩʫʪʩʪʚʫʝʪ (ʩʤ. ʨʠʩʫʥʦʢ 3.69); 

ï ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʩʝʪʠ PRP (ʩʤ. ʨʠʩʫʥʦʢ 3.70);  

ï ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʩʝʪʠ RSTP (ʩʤ. ʨʠʩʫʥʦʢ 3.71); 

ï ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʩʝʪʠ LinkBackup (ʩʤ. ʨʠʩʫʥʦʢ 3.72); 

ï ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʝʪʠ mrp (ʩʤ. ʨʠʩʫʥʦʢ 3.73). 

 

ʈʠʩʫʥʦʢ 3.70 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ PRP ʧʨʠʚʝʜʝʥʦ  

ʚ ʪʘʙʣʠʮʝ 3.48. 

ʊʘʙʣʠʮʘ 3.48 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ PRP 

ɻʨʫʧʧʘ ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʈrp 
ʇʨʠʝʤ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʧʘʢʝ-
ʪʦʚ 

ɺʢʣʶʯʝʥʠʝ ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʧʘʢʝʪʦʚ (Supervi-
sion Packet). ʇʨʠʝʤ ʧʘʢʝʪʦʚ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠ-
ʩʪʠʢʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʝʪʠ  PRP 
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ɻʨʫʧʧʘ ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʝʨʝʜʘʯʘ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʧʘʢʝ-
ʪʦʚ 

ɺʢʣʶʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʧʘʢʝʪʦʚ (Supervi-
sion Packet) ʦʪ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. ʇʝʨʝʜʘʯʘ 
ʧʘʢʝʪʦʚ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 
ʩʝʪʠ PRP 

ʇʝʨʝʜʘʯʘ VDAN 
ʧʘʢʝʪʦʚ 

ɺʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯʠ ʢʦʥʪʨʦʣʴʥʳʭ VDAN ʧʘʢʝʪʦʚ. ɼʘʥʥʳʝ 
ʧʘʢʝʪʳ ʩʦʜʝʨʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʠʥ-
ʬʦʨʤʘʮʠʶ ʦ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ 
PRP ʯʝʨʝʟ ʤʦʜʫʣʴ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʪʝʨʤʠʥʘʣʘ. 
ʇʝʨʝʜʘʯʘ ʢʦʥʪʨʦʣʴʥʳʭ VDAN ʧʘʢʝʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʪʦʣʴʢʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ʇʝʨʝʜʘʯʘ ʢʦʥʪʨʦʣʴ-
ʥʳʭ ʧʘʢʝʪʦʚ 

 

ʈʠʩʫʥʦʢ 3.71 

 ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ RSTP ʧʨʠʚʝʜʝʥʦ  

ʚ ʪʘʙʣʠʮʝ 3.49. 

ʊʘʙʣʠʮʘ 3.49 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ RSTP 

ɻʨʫʧʧʘ ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

Stp 

Max age 6..40 ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʢʨʘʡʥʝʛʦ ʢʦʤʤʫʪʘʪʦʨʘ ʦʪ ʢʦʨʥʝʚʦʛʦ 
ʢʦʤʤʫʪʘʪʦʨʘ ʩʝʪʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʝʡ-
ʩʪʚʠʝ ʧʨʦʪʦʢʦʣʘ. ɼʣʷ STP ʧʨʦʪʦʢʦʣʘ ʚʨrʘʞʘʝʪʩʷ ʚ ʩʝʢʫʥʜʘʭ 

ʇʨʠʦʨʠʪʝʪ ʇʨʠʦʨʠʪʝʪ ʫʩʪʨʦʡʩʪʚʘ 
ʆʜʥʘ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʯʘʩʪʴ MAC-ʘʜʨʝʩʘ, ʧʨʠ 
ʩʣʦʞʝʥʠʠ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ, ʦʢʘʟʳʚʘʶʱʘʷ ʚʣʠʷʥʠʝ ʥʘ ʨʘʥʞʠʨʦʚʘʥʠʝ ʢʦʤʤʫʪʘʪʦʨʦʚ 
ʥʘ ʵʪʘʧʝ ʚʳʙʦʨʘ ʢʦʨʥʝʚʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ, ʚʳʙʦʨʘ ʧʫʪʠ ʥʘʟʥʘ-
ʯʝʥʠʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʝʨʝʚʘ ʩʚʷʟʝʡ ʩʝʪʠ ʦʪ ʢʦʨʥʝʚʦʛʦ ʢʦʤʤʫ-
ʪʘʪʦʨʘ. 
ʏʝʤ ʥʠʞʝ ʥʦʤʝʨ, ʪʝʤ ʚʳʰʝ ʧʨʠʦʨʠʪʝʪ. 
ʇʦ ʫʤʦʣʯʘʥʠʶ ï 32768. 
ɼʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʦʪ 1 ʜʦ 65536 

Stp ʧʦʨʪ 1/2 

Port1/2 ʩʪʦʠ-
ʤʦʩʪʴ 
0..200000000 

çʉʪʦʠʤʦʩʪʴè ʧʫʪʠ (ʚʝʣʠʯʠʥʘ,  ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʧʨʦ-
ʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʫʪʠ). 
ʈʝʟʫʣʴʪʘʪ ʩʫʤʤʳ ʩʪʦʠʤʦʩʪʠ ʧʫʪʠ (Path cost) ʪʝʢʫʱʝʛʦ ʢʦʤʤʫʪʘ-
ʪʦʨʘ ʠ ʩʪʦʠʤʦʩʪʠ ʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴʶ ʧʫʪʠ ʜʣʷ ʩʣʝʜʫ-
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ʈʠʩʫʥʦʢ 3.72 

 

ʈʠʩʫʥʦʢ 3.73 

ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ mrp ʧʨʠʚʝʜʝʥʦ  

ʚ ʪʘʙʣʠʮʝ 3.50. 

ʊʘʙʣʠʮʘ 3.50 ï ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ mrp 

ʶʱʝʛʦ ʢʦʤʤʫʪʘʪʦʨʘ 
ʇʦʨʪ ʩ ʥʘʠʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʴʶ ʚʳʙʠʨʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʥʝ-
ʚʦʛʦ ʧʦʨʪʘ ï ʧʦʨʪʘ ʩ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʤ ʧʫʪʝʤ ʜʦ ʢʦʨʥʝʚʦʛʦ 
ʢʦʤʤʫʪʘʪʦʨʘ 

Port1/2 auto-
edge 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ʨʦʣʠ ʧʦʨʪʘ. 
ɺʢʣʶʯʘʝʪ ʨʝʞʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ BPDU ʧʘʢʝʪʦʚ ʦʪ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜ-
ʢʣʶʯʝʥʥʦʛʦ ʢ ʧʦʨʪʫ, ʚʢʣʶʯʘʝʪʩʷ ʨʝʞʠʤ ʧʝʨʝʩʳʣʢʠ. ɼʘʣʝʝ ʜʘʥ-
ʥʳʡ ʧʦʨʪ ʚ ʪʦʧʦʣʦʛʠʠ RSTP ʥʝ ʫʯʘʩʪʚʫʝʪ 

Port1/2 guard-
tcn 

ʌʫʥʢʮʠʷ ʟʘʱʠʪʳ ʧʦʨʪʘ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʦʙʱʝʥʠʡ ʦʙ ʠʟ-
ʤʝʥʝʥʠʠ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ. 
ɺʢʣʶʯʝʥʠʝ ʟʘʱʠʪʳ ʦʪ ʘʪʘʢʠ ʣʦʞʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ BPDU ʦʙ 
ʠʟʤʝʥʝʥʠʠ ʪʦʧʦʣʦʛʠʠ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨʤʘʮʠʠ ʦ ʣʫʯʰʝʤ 
ʧʫʪʠ 

Port1/2 ʧʨʠʦʨʠ-
ʪʝʪ 

ʇʨʠʦʨʠʪʝʪ ʧʦʨʪʘ. ʏʝʤ ʥʠʞʝ ʥʦʤʝʨ, ʪʝʤ ʚʳʰʝ ʧʨʠʦʨʠʪʝʪ 
ɽʩʣʠ ʩʪʦʠʤʦʩʪʴ ʧʦʨʪʦʚ ʦʢʘʟʘʣʘʩʴ ʦʜʠʥʘʢʦʚʦʡ, ʚʳʙʦʨ ʙʫʜʝʪ 
ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʧʨʠʦʨʠʪʝʪʫ.  
ɼʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ï ʦʪ 0 ʜʦ 240 ʩ ʰʘʛʦʤ 16 

ɻʨʫʧʧʘ ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

mrp 

ʈʘʩʰʠʨʝʥʥʳʡ 
ʨʝʞʠʤ 

ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʦʙʥʘʨʫʞʝʥʠʝ ʥʘʨʫʰʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʠʩ-
ʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ ʩʦʦʙʱʝʥʠʷ çLink-downè ʦ ʧʦʷʚʠʚʰʝʤʩʷ ʦʙ-
ʨʳʚʝ. ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʦ ʫʩʪʨʦʡ-
ʩʪʚʦʤ ʦʙʥʘʨʫʞʠʚʰʠʤ ʦʙʨʳʚ 

VLAN ID ʅʦʤʝʨ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ 
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3.4.7.9 ʇʘʨʘʤʝʪʨʳ ʜʠʘʛʥʦʩʪʠʢʠ 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʪʝʨʤʠʥʘʣʘ. ʆʧʠʩʘʥʠʝ ʧʘ-

ʨʘʤʝʪʨʦʚ ʚʢʣʘʜʢʠ ʇʘʨʘʤʝʪʨʳ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.51. 

 

ʈʠʩʫʥʦʢ 3.74 

ʊʘʙʣʠʮʘ 3.51 ï ʇʘʨʘʤʝʪʨʳ ʚʢʣʘʜʢʠ ʇʘʨʘʤʝʪʨʳ ʜʠʘʛʥʦʩʪʠʢʠ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʀʤ ̫ ʅʘʠʤʝʥʦʚʘʥʠʝ ʬʣʘʛʘ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝ-
ʥʷʪʴ ʪʠʧ ʩʠʛʥʘʣʘ ʠ ʬʣʘʛ ʬʠʢʩʘʮʠʠ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʬʣʘʞʦʢ ʩʥʷʪ, 
ʧʘʨʘʤʝʪʨʳ çʊʠʧ ʩʠʛʥʘʣʘè ʠ çʌʣʘʛ ʬʠʢʩʘʮʠʠè ʚʳʜʝʣʝʥʳ ʩʝʨʳʤ 
ʮʚʝʪʦʤ ʠ ʥʝʨʝʜʘʢʪʠʨʫʝʤʳ) 

ʊʠʧ ʩʠʛʥʘʣʘ ɸʚʘʨʠʡʥʳʡ, ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ (ʧʦ ʫʤʦʣʯʘ-
ʥʠʶ ʪʠʧ ʩʠʛʥʘʣʘ ʙʝʨʝʪʩʷ ʠʟ shlib.lzg) 

ʌʣʘʛ ʬʠʢʩʘʮʠʠ ʌʣʘʛ ʬʠʢʩʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʚ 
ʪʝʨʤʠʥʘʣʝ ʠ ʩʙʨʘʩʳʚʘʪʴ ʧʨʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʙʨʦʩʝ (ʧʦ 
ʫʤʦʣʯʘʥʠʶ ʬʣʘʛ ʬʠʢʩʘʮʠʠ ʙʝʨʝʪʩʷ ʠʟ shlib.lzg) 

 

3.4.7.10 ʈʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 3.75). 

 

ʈʠʩʫʥʦʢ 3.75 
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ʇʨʠʤʝʯʘʥʠʝ ï ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʝ ʜʦʙʘʚʣʝʥ ʙʣʦʢ ʠʥʜʠʢʘʮʠʠ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʣʶʯʘ-

ʤʠ ʫʧʨʘʚʣʝʥʠʷ (ʕʂʋ), ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʩʧʠʩʢʝ ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʘʨʠʘʥʪ 

ʕʂʋ ˉ1 ʦʪʩʫʪʩʪʚʫʝʪ. 

3.5 ʃʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʌʦʨʤʳ ʜʘʥʥʦʛʦ ʫʟʣʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʣʦʛʠʢʠ ʠ ʨʘʙʦʪʳ ʩ ʥʝʡ. 

3.5.1 ɿʘʱʠʪʳ 

ɼʘʥʥʘʷ ʬʦʨʤʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.76) ʧʦʟʚʦʣʷʝʪ ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʟʘʱʠʪʳ ʜʣʷ ʪʝʨʤʠʥʘʣʘ. ʉʣʝ-

ʚʘ ʨʘʩʧʦʣʦʞʝʥ ʩʧʠʩʦʢ ʟʘʱʠʪ, ʠʤʝʶʱʠʭʩʷ ʚ ʧʨʦʝʢʪʝ, ʩʧʨʘʚʘ ï ʧʘʨʘʤʝʪʨʳ ʠ ʫʩʪʘʚʢʠ ʚʳʙʨʘʥʥʦʡ 

ʟʘʠɦʪʳ. 

3.5.1.1 ɼʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʟʘʱʠʪ 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʟʘʱʠʪ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʪʘʱʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʱʠʪʳ ʠʟ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʚʢʣʘʜʢʠ ɹʠʙʣʠʦʪʝʢʘ, ʩʣʝʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʨʤʳ ʟʘʱʠʪ. ɺ ʥʝʡ ʩʦʜʝʨʞʘʪʩʷ ʚʩʝ ʙʠʙʣʠʦʪʝʯʥʳʝ 

ʟʘʠɦʪʳ. 

ʇʦʩʣʝ ʧʝʨʝʥʦʩʘ ʟʘʱʠʪʳ ʥʘ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ ʬʦʨʤʳ ʦʥʘ ʧʦʷʚʠʪʩʷ ʚ ʩʧʠʩʢʝ ʟʘʱʠʪ. ɼʣʷ 

ʫʜʘʣʝʥʠʷ ʟʘʱʠʪ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʟʘʱʠʪ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʋʜʘʣʠʪʴ ʟʘ-

ʱʠʪ r . ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʱʠʪ ʚ ʩʧʠʩʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ ʚʚʝʨʭ  ʠ ʚʥʠʟ, ʜʣʷ ʠʟ-

ʤʝʥʝʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʘʱʠʪʳ ʢ ʛʨʫʧʧʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʥʦʧʢʘ  ɻʨʫʧʧʠʨʦʚʢʘ ʟʘɦ ʠʪ. 

ɻʨʫʧʧʠʨʦʚʢʘ ʟʘʱʠʪ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʟʘʱʠʪ ʥʘ ʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ.  

 

ʈʠʩʫʥʦʢ 3.76 
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3.5.1.2 ʆʙʱʠʝ ʩʚʦʡʩʪʚʘ  

ʇʘʨʘʤʝʪʨʳ ʩʝʢʮʠʠ ʆʙʱʠʝ ʩʚʦʡʩʪʚʘ (ʨʠʩʫʥʦʢ 3.77) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.52. 

ʊʘʙʣʠʮʘ 3.52 ï ʆʙʱʠʝ ʩʚʦʡʩʪʚʘ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʆʙʦʟʥʘʯʝʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ ʟʘʱʠʪʳ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ɹʠʙʣʠʦʪʝʯʥʘʷ ʟʘʱʠʪʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʱʠʪʳ ʚ ʙʠʙʣʠʦʪʝʢʝ ʟʘʱʠʪ 

ɻʨʫʧʧʘ ʟʘʱʠʪ ʅʘʟʚʘʥʠʝ ʛʨʫʧʧʳ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ ʟʘʱʠʪʘ 

ʅʘʟʚʘʥʠʝ ʅʘʟʚʘʥʠʝ ʟʘʱʠʪʳ 

 

ʈʠʩʫʥʦʢ 3.77 

3.5.1.3 ɺʚʦʜ/ʚʳʚʦʜ ʟʘʱʠʪʳ 

ʇʘʨʘʤʝʪʨʳ ʩʝʢʮʠʠ ɺʚʦʜ/ʚʳʚʦʜ ʟʘʱʠʪʳ (ʨʠʩʫʥʦʢ 3.78) ʧʨʝʜʩʪʘʚʣʝʥ rʚ ʪʘʙʣʠʮʝ 3.53. 

ʊʘʙʣʠʮʘ 3.53 ï ɺʚʦʜ/ʚʳʚʦʜ ʟʘʱʠʪʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʃʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʚʚʦʜʘ ʟʘʱʠʪʳ ɿʘʜʘʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʚʚʦʜʘ ʟʘʠɦʪʳ 

ɿʘʱʠʪʘ ʚʚʝʜʝʥʘ ʇʨʠʟʥʘʢ ʘʢʪʠʚʘʮʠʠ ʟʘʱʠʪʳ ʚ ʣʦʛʠʢʝ 

ʀʟʤʝʥʝʥʠʝ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʟʘʱʠ-
ʪʳ ʨʘʟʨʝʰʝʥʦ 

ʇʨʠʟʥʘʢ ʨʘʟʨʝʰʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠ-
ʪʳ (ʚʚʦʜ/ʚʳʚʦʜ) 

ʉʚʝʪʦʜʠʦʜ ʠʥʜʠʢʘʮʠʠ ʚʚʦ-
ʜʘ/ʚʳʚʦʜʳ ʟʘʱʠʪʳ 

ɿʘʜʘʥʠʝ ʩʚʝʪʦʜʠʦʜʘ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠ-
ʪʳ (ʚʚʦʜ/ʚʳʚʦʜ) 
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ʈʠʩʫʥʦʢ 3.78 

3.5.1.4 ɺʭʦʜʳ  

ʇʘʨʘʤʝʪʨʳ ʩʝʢʮʠʠ ɺʭʦʜʳ (ʨʠʩʫʥʦʢ 3.79) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.54. 

ʊʘʙʣʠʮʘ 3.54 ï ɺʭʦʜʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʀʤʷ ʚʭʦʜʘ ʉʧʠʩʦʢ ʚʭʦʜʦʚ ʟʘʱʠʪʳ 

ʇʨʠʚʷʟʢʘ ʇʨʠʚʷʟʢʘ ʮʝʧʠ ʙʣʦʢʘ ʜʘʪʯʠʢʦʚ ʢ ʚʭʦʜʫ ʟʘʱʠʪʳ 

 

ʇʨʠʤʝʯʘʥʠʝ - ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʟʘʜʘʪʴ ʠʤʷ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʩʧʝʮʩʠʤʚʦʣʦʚ, ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥʠ 

ʚʭʦʜʷʪ ʚ ʥʘʙʦʨ ʨʘʟʨʝʰʝʥʥʳʭ ʩʧʝʮʩʠʤʚʦʣʦʚ: çɆ ɋ Ɋ ú Ð Ó å õ Ñ Ò Áʉ Á ǒ ȿ V é Í ȹ É È { }è. 

 

ʈʠʩʫʥʦʢ 3.79 

3.5.1.5 ʋʩʪʘʚʢʠ  

ʇʘʨʘʤʝʪʨʳ ʩʝʢʮʠʠ ʋʩʪʘʚʢʠ (ʨʠʩʫʥʦʢ 3.80) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.55. 

ʊʘʙʣʠʮʘ 3.55 ï ʋʩʪʘʚʢʠ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ʋʩʪʘʚʢʘ ʉʧʠʩʦʢ ʫʩʪʘʚʦʢ ʟʘʱʠʪʳ 

ɻʨʫʧʧʘ ʫʩʪʘʚʦʢ 1 (ʘʢʪʠʚʥʘʷ)* ɿʥʘʯʝʥʠʝ ʫʩʪʘʚʢʠ ʜʣʷ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 1 
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ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ɻʨʫʧʧʘ ʫʩʪʘʚʦʢ 2* ɿʥʘʯʝʥʠʝ ʫʩʪʘʚʢʠ ʜʣʷ ʛʨʫʧʧʳ ʫʩʪʘʚʦʢ 2 

ʄʠʥʠʤʫʤ ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʩʪʘʚʢʠ 

ʄʘʢʩʠʤʫʤ ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʩʪʘʚʢʠ 

ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʫʩʪʘʚʢʠ 

ʋʥʠʢʘʣ. ɼʠʘʧʘʟʦʥ ʇʨʠʟʥʘʢ ʨʘʟʨʝʰʝʥʠʷ ʟʘʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʫʩʪʘʚʦʢ 

ʆʧʠʩʘʥʠʝ ʆʧʠʩʘʥʠʝ ʫʩʪʘʚʢʠ ʟʘʱʠʪʳ 
 

             * ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʧʧ ʫʩʪʘʚʦʢ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 3.80 

3.5.1.6 ɺʳʭʦʜʳ  

ʇʘʨʘʤʝʪʨʳ ʩʝʢʮʠʠ ɺʳʭʦʜʳ (ʨʠʩʫʥʦʢ 3.81) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.56. 

ʊʘʙʣʠʮʘ 3.56 ï ɺr ʭʦʜʳ 

ʉʪʦʣʙʝʮ ʆʧʠʩʘʥʠʝ 

ʀʤ ̫ ʉʧʠʩʦʢ ʚʳʭʦʜʦʚ ʟʘʱʠʪʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʭʦʜʘ ʚ ʣʦʛʠʢʝ (ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʣʠ ʥʝʪ ʚʳʭʦʜ 
ʟʘʱʠʪʳ ʚ ʣʦʛʠʢʝ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦ-
ʙʘʚʣʷʝʪʩʷ ʥʘ ʩʭʝʤʫ ʣʦʛʠʢʠ) 

 

ʈʠʩʫʥʦʢ 3.81 
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3.5.1.7  ɺʳʙʦʨʢʠ ʟʘʱʠʪʳ  

ɺ ʜʘʥʥʦʡ ʩʝʢʮʠʠ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʦʢ ʧʦ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʟʘʱʠ-

ʪʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʱʠʪʳ ʚ ʪʘʢʪʘʭ DSP 

ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʩʯʝʪʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.82). ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʙʦʨʦʢ ʟʘʚʠʩʠʪ ʦʪ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ 

ʟʘɦ ʠʪʳ. 

 

ʈʠʩʫʥʦʢ 3.82 

3.5.1.8 ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʱʠʪʳ  

ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʱʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʥʫʪʨʝʥʥʠʝ ʧʝʨʝʤʝʥʥʳʝ ʨʘʙʦʪʳ ʣʦʛʠʢʠ 

ʟʘʱʠʪʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 3.83). ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘ-

ʱʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.57. 

ʊʘʙʣʠʮʘ 3.57 ï ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʱʠʪʳ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʦʤʝʨ ʅʦʤʝʨ ʧʘʨʘʤʝʪʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʆʩʮʠʣ. ʆʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

 

ʈʠʩʫʥʦʢ 3.83 
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3.5.2 ʃʦʛʠʢʘ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʘ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʠ-

ʟʫʘʣʴʥʳʡ ʨʝʜʘʢʪʦʨ ʣʦʛʠʢʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʣʦʛʠʢʫ, ʵʤʫʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʣʦʛʠʢʠ (ʩʠ-

ʤʫʣʠʨʦʚʘʪʴ ʧʦʜʘʯʫ ʩʠʛʥʘʣʦʚ ʚ ʣʦʛʠʢʫ ʠ ʧʨʦʚʝʨʷʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʣʦʛʠʢʠ), ʘ ʪʘʢʞʝ 

ʢʦʤʧʠʣʠʨʦʚʘʪʴ ʝʸ (ʩʦʟʜʘʝʪʩʷ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʳʡ ʬʘʡʣ ʣʦʛʠʢʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʦʛʠʢʝ ʨʘ-

ʙʦʪʳ ʪʝʨʤʠʥʘʣʘ). 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʣʠʮʝʥʟʠʝʡ Pro ʠ ʚʳʰʝ ʫʢʘʟʳʚʘʝʪʩʷ ʧʨʠʟʥʘʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʞʝʩʪʢʦʡ ʣʦʛʠʢʠ . 

ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʣʦʛʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʠʛʥʘʣʳ: 

ï ʧʨʠʥʠʤʘʝʤʳʝ ʯʝʨʝʟ ʬʠʟʠʯʝʩʢʠʝ ʜʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ ʠ ʧʦ ʮʠʬʨʦʚʳʤ ʧʨʦʪʦʢʦʣʘʤ; 

ï ʟʘʱʠʪ; 

ï ʩʦʙʳʪʠʡ ʢʣʘʚʠʘʪʫʨʳ; 

ï ʩʣʫʞʝʙʥʳʝ; 

ï ʩʦʙʳʪʠʷ ʩʠʩʪʝʤʳ; 

ï ʚʳʭʦʜʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʫʬʝʨʦʚ; 

ï ʨʝʟʫʣʴʪʘʪʳ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʨʘʟʜʝʣʘ ɺʳʯʠʩʣʷʝʤʳʝ ʚʝʣʠʯʠʥʳ. 

ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʣʝ ʪʝʨ-

ʤʠʥʘʣʘ, ʚʳʚʦʜʘ ʥʘ ʤʝʩʪʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ, ʚ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʢʦʣʘʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʚʳʯʠʩʣʝ-

ʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʚ ʵʣʝʤʝʥʪ çɺʭʦʜʳ ʤʘʪʨʠʮʳè. 

ʇʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ ʦʢʥʫ ʤʦʞʥʦ ʢʘʢ ʥʘʚʝʜʝʥʠʝʤ ʤʳʰʠ, ʪʘʢ ʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʣʝʩʘ ʤʳʰʠ (ʚʝʨ-

ʪʠʢʘʣʴʥʦ), ʢʦʤʙʠʥʘʮʠʝʡ çSHIFT + ʢʦʣʝʩʦ ʤʳʰʠè (ʛʦʨʠʟʦʥʪʘʣʴʥʦ). 

ʇʘʨʘʤʝʪʨʳ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.58 

ʊʘʙʣʠʮʘ 3.58 ï ʇʘʨʘʤʝʪʨʳ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʌʫʥʢʮʠʷ 

ɺʩʪʘʚʠʪʴ  ɺʩʪʘʚʢʘ ʩʢʦʧʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʦʛʠʢʠ ʩ ʫʜʘʣʝʥʠʝʤ ʣʦʛʠʯʝʩʢʠʭ 
ʩʚʷʟʝʡ ʤʝʞʜʫ ʚʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ, ʟʘʜʘʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʢ. ʃʦ-
ʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʚʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ ʵʣʝʤʝʥʪʦʚ ʚʥʫʪʨʠ ʩʢʦʧʠ-
ʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʟʘʜʘʥʥʳʝ ʧʨʠ ʧʦʤʦɦ ʠ ʣʠʥʠʡ ï ʩʦʭʨʘʥʷʶʪʩʷ 

ʉʧʝʮʠʘʣʴʥʘʷ ʚʩʪʘʚʢʘ ɺʩʪʘʚʢʘ ʩʢʦʧʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʦʛʠʢʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʣʦʛʠʯʝʩʢʠʭ 
ʩʚʷʟʝʡ ʤʝʞʜʫ ʚʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ, ʟʘʜʘʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʢ. ʃʦ-
ʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʚʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ ʵʣʝʤʝʥʪʦʚ ʚʥʫʪʨʠ ʩʢʦʧʠ-
ʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʟʘʜʘʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʣʠʥʠʡ ï ʩʦʭʨʘʥʷʶʪʩʷ. ʃʦʛʠʯʝ-
ʩʢʠʝ ʩʚʷʟʠ ʚʳʭʦʜʦʚ ʵʣʝʤʝʥʪʦʚ ʩʢʦʧʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʫʜʘʣʷʶʪʩʷ 

ʇʝʯʘʪʴ  ɺʳʚʦʜ ʥʘ ʧʝʯʘʪʴ 

ʉʦʟʜʘʪʴ ʵʣʝʤʝʥʪ ʠʟ 
ʚ ʜrʝʣʝʥʥʦʛʦ 

ʉʦʟʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 

ʈʘʟʜʝʣ ʃʦʛʠʢʘ ʠʤʝʝʪ ʧʦʜʨʘʟʜʝʣʳ ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʉʦʙʳʪʠʷ ʩʠʩʪʝʤʳ. 
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3.5.2.1 ʈʘʙʦʪʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʣʦʛʠʢʠ 

ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʵʣʝʤʝʥʪʳ ʩ ʫʩʪʘʚʢʘʤʠ ʠ ʙʝʟ ʫʩʪʘʚʦʢ. 

 

3.5.2.1.1 ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʘ 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʨʝʜʘʢʪʦʨ ʣʦʛʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʙʠʙʣʠʦʪʝʢʫ ʣʦʛʠ-

ʢʠ, ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʵʣʝʤʝʥʪ ʠʟ ʩʧʠʩʢʘ ʠ ʧʝʨʝʪʘʱʠʪʴ ʝʛʦ ʥʘ ʩʭʝʤʫ ʣʦʛʠʢʠ, ʥʦʚʳʡ ʵʣʝʤʝʥʪ 

ʧʦ̫ ʚʠʪʩʷ ʥʘ ʩʭʝʤʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.84). 

 

ʈʠʩʫʥʦʢ 3.84 

3.5.2.1.2 ʋʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʘ 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʵʣʝʤʝʥʪʘ ʠʟ ʨʝʜʘʢʪʦʨʘ ʣʦʛʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʥʫʞʥʳʡ ʵʣʝʤʝʥʪ ʥʘ 

ʩʭʝʤʝ ʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ DEL. ʕʣʝʤʝʥʪ ʙʫʜʝʪ ʫʜʘʣʝʥ ʠʟ ʩʭʝʤʳ. ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩ ʫʩʪʘʚʢʘʤʠ 

ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʩ ʬʦʨʤʳ ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ. 

3.5.2.1.3 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘ 

ʕʣʝʤʝʥʪʳ ʩʭʝʤʳ ʣʦʛʠʢʠ ʠʤʝʶʪ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʵʣʝʤʝʥʪʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.85). 

ʉʚʦʡʩʪʚʘ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ, ʧʫʥʢʪ ʉʚʦʡʩʪʚʘ. 

ɿʥʘʯʝʥʠʷ ʫʩʪʘʚʦʢ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʳ ʚ ʬʦʨʤʝ ʃʦʛʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ. 






















































































































