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ʌʝʜʝʨʘʮʠʠ, ʦʙʱʠʝ ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʩʦʜʝʨʞʘʥʠʶ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ 

ʠ ʠʟʣʦʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï 
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ɺʚʝʜʝʥʠʝ  

ɼʦʢʫʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʥʠʟʢʦʚʦʣʴʪʥʳʤ ʢʦʤʧʣʝʢʪʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʚʪʦʨʠʯʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʥʘʨʫʞʥʦʡ 

(ʰʢʘʬʳ ʟʘʞʠʤʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʰʢʘʬʳ ʟʘʞʠʤʦʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʦʛʣʘʩʫʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ) ʠ ʚʥʫʪʨʝʥʥʝʡ (ʰʢʘʬʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʝʡ ʥʘʧʨʷʞʝʥʠʷ, ʰʢʘʬʳ ʧʝʨʝʚʦʜʘ ʥʘ ʦʙʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ) 

ʫʩʪʘʥʦʚʢʠ, ʧʦʩʪʘʚʣʷʝʤʳʤ ʥʘ ʦʙʲʝʢʪʳ ʇɸʆ çʌʉʂ ɽʕʉè. 

ʈʝʘʣʠʟʘʮʠʷ ʠʟʣʦʞʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʠʟʜʝʣʠʡ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʛʦʪʦʚʠʪʝʣʷ. 

1 ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʉʦʜʝʨʞʘʱʠʝʩʷ ʚ ʜʦʢʫʤʝʥʪʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ 

ʥʠʟʢʦʚʦʣʴʪʥʳʤ ʢʦʤʧʣʝʢʪʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ (ʜʘʣʝʝ - ʰʢʘʬʘʤ) ʚʪʦʨʠʯʥʦʡ 

ʢʦʤʤʫʪʘʮʠʠ ʜʣʷ ʧʦʜʩʪʘʥʮʠʡ 110 ï 750 ʢɺ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʧʦ ʘʨʭʠʪʝʢʪʫʨʘʤ 

ʧʦʩʪʨʦʝʥʠʷ I ʠ II ʪʠʧʘ, ʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʚʩʝʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, 

ʚʳʧʦʣʥʷʶʱʠʤʠ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʢʦʤʧʣʝʢʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʜʣʷ ʦʙʲʝʢʪʦʚ ʇɸʆ çʌʉʂ ɽʕʉè. 

2 ʅʦʨʤʘʪʠʚʥʳʝ ʩʩʳʣʢʠ 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʪʘʥʜʘʨʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʩʩʳʣʢʠ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ: 

ɻʆʉʊ 12.1.004-91 ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ʇʦʞʘʨʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ (ʩ ʀʟʤʝʥʝʥʠʝʤ ˉ 1). 

ɻʆʉʊ 12.2.007.0-75 ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ʀʟʜʝʣʠʷ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʩ ʀʟʤʝʥʝʥʠʷʤʠ  

ˉ 1 ï 4). 

ɻʆʉʊ 12969-67 ʊʘʙʣʠʯʢʠ ʜʣʷ ʤʘʰʠʥ ʠ ʧʨʠʙʦʨʦʚ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ (ʩ ʀʟʤʝʥʝʥʠʷʤʠ ˉ 1, 2). 

ɻʆʉʊ 12971-67 ʊʘʙʣʠʯʢʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʜʣʷ ʤʘʰʠʥ ʠ ʧʨʠʙʦʨʦʚ. 

ʈʘʟʤʝʨʳ (ʩ ʀʟʤʝʥʝʥʠʷʤʠ ˉ 1, 2). 

ɻʆʉʊ 14254-15 (IEC 60529:2013) ʉʪʝʧʝʥʠ ʟʘʱʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʝ 

ʦʙʦʣʦʯʢʘʤʠ (ʂʦʜ IP) (ʩ ʇʦʧʨʘʚʢʦʡ). 

ɻʆʉʊ 15150-69 ʄʘʰʠʥʳ, ʧʨʠʙʦʨʳ ʠ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ. 

ʀʩʧʦʣʥʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ. ʂʘʪʝʛʦʨʠʠ, ʫʩʣʦʚʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʚ ʯʘʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʩ ʀʟʤʝʥʝʥʠʷʤʠ ˉ 1 ï 5). 

ɻʆʉʊ 17516.1-90 ʀʟʜʝʣʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʚ 

ʯʘʩʪʠ ʩʪʦʡʢʦʩʪʠ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʘʤ (ʩ 

ʀʟʤʝʥʝʥʠʷʤʠ ˉ 1, 2). 
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ɻʆʉʊ 24291-90 ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʝʪʠ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ. 

ɻʆʉʊ 27.003-16 ʅʘʜʝʞʥʦʩʪʴ ʚ ʪʝʭʥʠʢʝ. ʉʦʩʪʘʚ ʠ ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʟʘʜʘʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʥʘʜʝʞʥʦʩʪʠ. 

ɻʆʉʊ 27483-87 ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ʀʩʧʳʪʘʥʠʷ ʥʘʛʨʝʪʦʡ ʧʨʦʚʦʣʦʢʦʡ. 

ɻʆʉʊ 27484-87 ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ʀʩʧʳʪʘʥʠʷ ʛʦʨʝʣʢʦʡ ʩ ʠʛʦʣʴʯʘʪʳʤ ʧʣʘʤʝʥʝʤ. 

ɻʆʉʊ 27924-88 ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʣʦʭʦʡ ʢʦʥʪʘʢʪ ʧʨʠ ʧʦʤʦʱʠ ʥʘʢʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɻʆʉʊ IEC 61293-16 ʆʙʦʨʫʜʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ. ʄʘʨʢʠʨʦʚʢʘ ʩ 

ʫʢʘʟʘʥʠʝʤ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɻʆʉʊ ʈ 2.601-19 ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ. 

ɻʆʉʊ ʈ 12.1.019-17 ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. 

ʕʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʥʦʤʝʥʢʣʘʪʫʨʘ ʚʠʜʦʚ ʟʘʱʠʪʳ. 

ɻʆʉʊ ʈ 50571.3-09 (ʄʕʂ 60364-4-41:2005) ʕʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ 

ʥʠʟʢʦʚʦʣʴʪʥʳʝ. ʏʘʩʪʴ 4-41. ʊʨʝʙʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘʱʠʪʘ 

ʦʪ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

ɻʆʉʊ ʈ 51317.4.17-00 (ʄʕʂ 61000-4-17-99) ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʫʣʴʩʘʮʠʷʤ ʥʘʧʨʷʞʝʥʠʷ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʊʨʝʙʦʚʘʥʠʷ ʠ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 51317.6.5-06 (ʄʕʂ 61000-6-5:2001) ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠ ʧʦʜʩʪʘʥʮʠʷʭ. 

ʊʨʝʙʦʚʘʥʠʷ ʠ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. 

ɻʆʉʊ ʈ 51321.1-07 (ʄʕʂ 60439-1:2004) ʋʩʪʨʦʡʩʪʚʘ ʢʦʤʧʣʝʢʪʥʳʝ 

ʥʠʟʢʦʚʦʣʴʪʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʏʘʩʪʴ 1. ʋʩʪʨʦʡʩʪʚʘ, ʠʩʧʳʪʘʥʥʳʝ 

ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ 

ɻʆʉʊ ʈ 54325-11 (IEC/TS 61850-2:2003) ʉʝʪʠ ʠ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʥʘ 

ʧʦʜʩʪʘʥʮʠʷʭ. ʏʘʩʪʴ 2. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ. 
ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʧʦʣʴʟʦʚʘʥʠʠ ʥʘʩʪʦʷʱʠʤ ʩʪʘʥʜʘʨʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʨʠʪʴ ʜʝʡʩʪʚʠʝ ʩʩʳʣʦʯʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ - ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʚ ʩʬʝʨʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠʣʠ ʧʦ ʝʞʝʛʦʜʥʦ ʠʟʜʘʚʘʝʤʦʤʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʫʢʘʟʘʪʝʣʶ çʅʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳè, ʢʦʪʦʨʳʡ ʦʧʫʙʣʠʢʦʚʘʥ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 

ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʠ ʧʦ ʚʳʧʫʩʢʘʤ ʝʞʝʤʝʩʷʯʥʦ ʠʟʜʘʚʘʝʤʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʢʘʟʘʪʝʣʷ "ʅʘʮʠʦʥʘʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʳ" ʟʘ ʪʝʢʫʱʠʡ ʛʦʜ. ɽʩʣʠ ʟʘʤʝʥʝʥ ʩʩʳʣʦʯʥʳʡ ʜʦʢʫʤʝʥʪ, ʥʘ ʢʦʪʦʨʳʡ ʜʘʥʘ ʥʝʜʘʪʠʨʦʚʘʥʥʘʷ ʩʩʳʣʢʘ, ʪʦ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʚʝʨʩʠʶ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʥʝʩʝʥʥʳʭ ʚ ʜʘʥʥʫʶ ʚʝʨʩʠʶ 

ʠʟʤʝʥʝʥʠʡ. ɽʩʣʠ ʟʘʤʝʥʝʥ ʩʩʳʣʦʯʥʳʡ ʜʦʢʫʤʝʥʪ, ʥʘ ʢʦʪʦʨʳʡ ʜʘʥʘ ʜʘʪʠʨʦʚʘʥʥʘʷ ʩʩʳʣʢʘ, ʪʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʨʩʠʶ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʩ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʛʦʜʦʤ ʫʪʚʝʨʞʜʝʥʠʷ (ʧʨʠʥʷʪʠʷ). ɽʩʣʠ ʧʦʩʣʝ 

ʫʪʚʝʨʞʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʩʪʘʥʜʘʨʪʘ ʚ ʩʩʳʣʦʯʥʳʡ ʜʦʢʫʤʝʥʪ, ʥʘ ʢʦʪʦʨʳʡ ʜʘʥʘ ʜʘʪʠʨʦʚʘʥʥʘʷ ʩʩʳʣʢʘ, ʚʥʝʩʝʥʦ 

ʠʟʤʝʥʝʥʠʝ, ʟʘʪʨʘʛʠʚʘʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʜʘʥʘ ʩʩʳʣʢʘ, ʪʦ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʙʝʟ 

ʫʯʝʪʘ ʜʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. ɽʩʣʠ ʩʩʳʣʦʯʥʳʡ ʜʦʢʫʤʝʥʪ ʦʪʤʝʥʝʥ ʙʝʟ ʟʘʤʝʥʳ, ʪʦ ʧʦʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʘ ʩʩʳʣʢʘ 

ʥʘ ʥʝʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʚ ʯʘʩʪʠ, ʥʝ ʟʘʪʨʘʛʠʚʘʶʱʝʡ ʵʪʫ ʩʩʳʣʢʫ. 
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3 ʊʝʨʤʠʥʳ, ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʪʘʥʜʘʨʪʝ ʧʨʠʤʝʥʝʥʳ ʪʝʨʤʠʥʳ ʧʦ ɻʆʉʊ 24291, 

ɻʆʉʊ ʈ 54325, ʘ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷʤʠ: 

3.1 ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʧʦʜʩʪʘʥʮʠʠ I ʪʠʧʘ: ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʩʪʨʦʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʚ ʢʦʪʦʨʳʭ: 

ï  ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʠʩʢʨʝʪʥʳʤʠ ʠ ʘʥʘʣʦʛʦʚʳʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʧʝʨʝʜʘʚʘʝʤʳʤʠ ʧʦ ʢʦʥʪʨʦʣʴʥʦʤʫ ʢʘʙʝʣʶ; 

ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʩ ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ ʧʦʜʩʪʘʥʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʬʨʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ MMS [1]. 

3.2 ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʧʦʜʩʪʘʥʮʠʠ II ʪʠʧʘ: ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʩʪʨʦʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʚ ʢʦʪʦʨʳʭ: 

ï  ʦʙʤʝʥ ʜʠʩʢʨʝʪʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʤʝʞʜʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 

GOOSE [1]; 

ï  ʧʝʨʝʜʘʯʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʢʦʥʪʨʦʣʴʥʦʤʫ ʢʘʙʝʣʶ; 

ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʩ ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ ʧʦʜʩʪʘʥʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʬʨʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ MMS.  

 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʪʘʥʜʘʨʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ: 

APPID - application identification (ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ); 

GOOSE  - generic object-oriented substation event (ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʩʦʙʳʪʠʠ ʥʘ 

ʧʦʜʩʪʘʥʮʠʠ); 

ID - identifier (ʠʜʝʥʪʠʬʠʢʘʪʦʨ); 

iedName - intelligent electronic device name (ʥʘʟʚʘʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ); 

IP - internet protocol (ʤʝʞʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ); 

ldInst - instantiated logical device (ʥʦʤʝʨ ʵʢʟʝʤʧʣʷʨʘ ʣʦʛʠʯʝʩʢʦʛʦ 

ʫʟʣʘ, ʢʘʢ ʯʘʩʪʴ ʝʛʦ ʠʤʝʥʠ); 

ldName - logical device name (ʥʘʟʚʘʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ); 

MAC-ʘʜʨʝʩ - media access control (ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʘʢʪʠʚʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ); 

MMS - manufacturing message specification (ʩʧʝʮʠʬʠʢʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ); 
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PTP - precision time protocol (ʪʦʯʥʳʡ ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ ʜʣʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʦʚ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ); 

QR-ʢʦʜ - quiʩk response code (ʢʦʜ ʙʳʩʪʨʦʛʦ ʦʪʢʣʠʢʘ); 

SNTP - simple network time protocol (ʫʧʨʦʱʝʥʥʳʡ ʧʨʦʪʦʢʦʣ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʦʚ ʢʦʤʧʴʶʪʝʨʘ ʧʦ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ); 

VLAN  - virtual local area network  (ʣʦʛʠʯʝʩʢʘʷ ʣʦʢʘʣʴʥʘʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ); 

ɸʀʀʉ ʂʋʕ - ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

ɸʉʋ ʊʇ - ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ; 

ɸʊ - ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨ; 

ɺʂ - ʚʪʦʨʠʯʥʘʷ ʢʦʤʤʫʪʘʮʠʷ; 

ɺʅ - ʚʳʩʰʝʝ ʥʘʧʨʷʞʝʥʠʝ; 

ɼɿʊ - ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ (ʘʚʪʦ)ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

ɼʦʧʆʙ - ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʤʦʪʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ; 

ɿʅʈ - ʟʘʱʠʪʘ ʦʪ ʥʝʧʦʣʥʦʬʘʟʥʦʛʦ ʨʝʞʠʤʘ; 

ʀʊʉ - ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ; 

ʀʕʋ - ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 

ʂɸ - ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʘʧʧʘʨʘʪ; 

ʂɺʎʅ - ʢʦʤʤʫʪʘʪʦʨ ʚʪʦʨʠʯʥʳʭ ʮʝʧʝʡ ʥʘʧʨʷʞʝʥʠʷ; 

ʂʀɺ - ʢʦʥʪʨʦʣʴ ʠʟʦʣʷʮʠʠ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʚʚʦʜʦʚ;  

ʂʇ - ʢʦʥʪʨʦʣʣʝʨ ʧʨʠʩʦʝʜʠʥʝʥʠʷ; 

ʃʕʇ - ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ; 

ʅʂʋ - ʥʠʟʢʦʚʦʣʴʪʥʦʝ ʢʦʤʧʣʝʢʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 

ʆɺ - ʦʙʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ; 

ʆʇʋ - ʦʙʱʝʧʦʜʩʪʘʥʮʠʦʥʥʳʡ ʧʫʥʢʪ ʫʧʨʘʚʣʝʥʠʷ; 

ʆʈʋ - ʦʪʢʨʳʪʦʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 

ʆʩʥʆʙ - ʦʩʥʦʚʥʘʷ ʦʙʤʦʪʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ; 

ʇɸ - ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ; 

ʇɼʉ - ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ; 

ʇʆ - ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

ʇʉ - ʧʦʜʩʪʘʥʮʠʷ; 

ʈɿ - ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ; 

ʈɿɸ - ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ; 

ʈʇʈ - ʨʝʣʝ ʧʦʚʪʦʨʠʪʝʣʠ ʧʦʣʦʞʝʥʠʷ ʨʘʟʲʝʜʠʥʠʪʝʣʝʡ; 

ʈʋ - ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 

ʈʑ - ʨʝʣʝʡʥʳʡ ʱʠʪ; 

ʉʂʈʄ - ʩʨʝʜʩʪʚʘ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ; 

ʉɸ - ʩʝʪʝʚʘʷ ʘʚʪʦʤʘʪʠʢʘ; 

ʉʅ - ʩʨʝʜʥʝʝ ʥʘʧʨʷʞʝʥʠʝ; 

ʉʊʆ - ʩʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ; 
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ʉʐ - ʩʠʩʪʝʤʘ ʩʙʦʨʥʳʭ ʰʠʥ; 

ʊ - ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 

ʊɸʇɺ - ʪʨʝʭʬʘʟʥʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ; 

ʊʅ - ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ; 

ʊʇʉ - ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʩʦʛʣʘʩʫʶʱʠʡ; 

ʊʊ - ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʦʢʘ; 

ʌɺɺ - ʬʠʢʩʘʮʠʷ ʚʢʣʶʯʝʥʠʷ ʚʳʢʣʶʯʘʪʝʣʷ; 

ʌʆɺ - ʬʠʢʩʘʮʠʷ ʦʪʢʣʶʯʝʥʠʷ ʚʳʢʣʶʯʘʪʝʣʷ; 

ʎʅ - ʮʝʧʠ ʥʘʧʨʷʞʝʥʠʷ; 

ʎʊ - ʮʝʧʠ ʪʦʢʘ; 

ʐʈ - ʰʠʥʥʳʡ ʨʘʟʲʝʜʠʥʠʪʝʣʴ; 

ʐʕʊ - ʰʢʘʬ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʪʠʧʦʚʦʡ; 

ʑʉʅ - ʱʠʪ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ; 

ʕʄʉ - ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ. 

4 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

4.1 ɺ ʜʦʢʫʤʝʥʪʝ ʩʦʜʝʨʞʘʪʩʷ ʪʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 
ʧʦ ʰʢʘʬʘʤ ɺʂ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʰʢʘʬʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

4.2 ʆʧʠʩʘʥʥʳʝ ʥʠʞʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʰʢʘʬʳ ɺʂ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ 
ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʠ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ 

ʢʦʤʧʣʝʢʩ ʪʨʝʙʦʚʘʥʠʡ ʢ ʅʂʋ (ɻʆʉʊ ʈ 51321.1, ɻʆʉʊ ʈ 51317.6.5, ɻʆʉʊ 15150, 

ɻʆʉʊ 14254, ɻʆʉʊ 17516.1, ɻʆʉʊ 12.2.007.0), ʠ ʩ ʫʯʝʪʦʤ ʥʘʩʪʦʷʱʠʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

5 ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʨʘʥʝʥʠʷ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ 

5.1 ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʢʘʬʦʚ ɺʂ 

ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ɻʆʉʊ 15150. 

5.2 ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠ ̫ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠ ̫ ʰʢʘʬʦʚ ɺʂ ʜʦʣʞʥ r

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʣʦʞʝʥʠʷʤ ɻʆʉʊ 15150, ɻʆʉʊ ʈ 51321.1 ʠ ʧʨʠʚʝʜʝʥʳ 

ʟʘʚʦʜʦʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʅʂʋ. 

5.3 ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʢʘʬʦʚ ɺʂ ʥʘʨʫʞʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.3.1. 

ʊʘʙʣʠʮʘ 5.3.1 - ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʢʘʬʦʚ ɺʂ 

ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ɿʥʘʯʝʥʠʝ 

1 ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʋʍʃ; ʆ 

2 ʂʘʪʝʛʦʨʠʷ ʨʘʟʤʝʱʝʥʠʷ ʠʟʜʝʣʠʷ 1 
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 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ɿʥʘʯʝʥʠʝ 

3 ɺʝʨʭʥʷʷ ʧʨʝʜʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʉ̄ 

ʋʍʃ1 +45 

ʆ1 +60 

4 ʅʠʞʥʷʷ ʧʨʝʜʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ, ʉ̄ 

-70 

5 ɺʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ  ʋʍʃ1 100% ʧʨʠ 25ʉ̄ 

ʆ1 100% ʧʨʠ 35ʉ̄ 

6 ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ɻʆʉʊ ʈ 51321.1 1 

7 ɻʨʫʧʧʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʦ ɻʆʉʊ 17516.1 ʄ39 

5.4 ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʢʘʬʦʚ ʚʥʫʪʨʝʥʥʝʡ 

ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.4.1. 

ʊʘʙʣʠʮʘ 5.4.1 - ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʢʘʬʦʚ ɺʂ 

ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ɿʥʘʯʝʥʠʝ 

1 ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʋʍʃ; ʆ 

2 ʂʘʪʝʛʦʨʠʷ ʨʘʟʤʝʱʝʥʠʷ ʠʟʜʝʣʠʷ 4 

3 ɺʝʨʭʥʷʷ ʧʨʝʜʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʉ̄ 

ʋʍʃ4 +40 

ʆ4 +55 

4 ʅʠʞʥʷʷ ʧʨʝʜʝʣʴʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ, ʉ̄ 

+1 

5 ɺʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ  ʋʍʃ4 80% ʧʨʠ 25ʉ̄ 

ʆ4 98% ʧʨʠ 35ʉ̄ 

6 ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ɻʆʉʊ ʈ 51321.1 1 

7 ɻʨʫʧʧʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʦ ɻʆʉʊ 17516.1 ʄ40 

6 ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

6.1 ʊʨʝʙʦʚʘʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʥʘ ʕʄʉ ʰʢʘʬʦʚ 

ɺʂ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ɻʆʉʊ ʈ 51321.1. 

6.2 ʊʨʝʙʦʚʘʥʠʷ ʠ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʕʄʉ ʰʢʘʬʦʚ ɺʂ ʥʘʨʫʞʥʦʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ɻʆʉʊ ʈ 51317.6.5. 

7 ʉʠʩʪʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʰʢʘʬʦʚ 

7.1 ɺʩʝʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʅʂʋ ʈɿɸ ʠ ɸʉʋ ʊʇ ʪʠʧʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʘ ʦʙʲʝʢʪʘʭ ʇɸʆ çʌʉʂ ɽʕʉè, ʜʦʣʞʝʥ ʧʨʠʩʚʘʠʚʘʪʴʩʷ 

ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʰʠʬʨ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ. 
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7.2 ʉʪʨʫʢʪʫʨʘ ʰʠʬʨʘ ʠ ʧʨʠʥʮʠʧ ʢʦʜʠʨʦʚʘʥʠʷ ʐʕʊ ʊʊ ʥʘʨʫʞʥʦʡ 

ʫʩʪʘʥʦʚʢʠ: 

ʐʕʊ ʊʊ.ʍ - XXXX   

 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʅʂʋ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 7.7.1  

 ʅʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʝʧʝʡ ɸʀʀʉ ʂʋʕ ʚ ʩʦʩʪʘʚʝ 

ʰʢʘʬʘ: 

1 ï ʙʝʟ ʮʝʧʝʡ ɸʀʀʉ ʂʋʕ; 

2 ï ʩ ʮʝʧʷʤʠ ɸʀʀʉ ʂʋʕ 

 ʐʢʘʬ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʪʠʧʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ 

7.3 ʉʪʨʫʢʪʫʨʘ ʰʠʬʨʘ ʠ ʧʨʠʥʮʠʧ ʢʦʜʠʨʦʚʘʥʠʷ ʐʕʊ ʊʅ ʥʘʨʫʞʥʦʡ 

ʫʩʪʘʥʦʚʢʠ: 

ʐʕʊ ʊʅ.ʍ - XXXX   

 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʅʂʋ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 7.7.1  

 ʊʠʧʦʠʩʧʦʣʥʝʥʠʝ ʰʢʘʬʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʘʙʣʠʮʝʡ 7.3.1 

 ʐʢʘʬ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʪʠʧʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ 

ʊʘʙʣʠʮʘ 7.3.1 - ɺʘʨʠʘʥʪʳ ʪʠʧʦʠʩʧʦʣʥʝʥʠʷ ʐʕʊ ʊʅ 

ʊʠʧʦʠʩʧʦʣʥʝʥʠʝ ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʐʕʊ ʊʅ 

1 ʊʅ ʚ ʦʜʥʦʡ ʬʘʟʝ ʩ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ ʚʪʦʨʠʯʥʳʤʠ ʦʙʤʦʪʢʘʤʠ 

2 ʊʅ ʚ ʪʨʝʭ ʬʘʟʘʭ ʩ ʪʨʝʤʷ ʚʪʦʨʠʯʥʳʤʠ ʦʙʤʦʪʢʘʤʠ: 

- ʦʩʥʦʚʥʘʷ ʦʙʤʦʪʢʘ ʜʣʷ ɸʀʀʉ ʂʋʕ; 

- ʦʩʥʦʚʥʘʷ ʦʙʤʦʪʢʘ ʜʣʷ ʈɿɸ, ɸʉʋ ʊʇ; 

- ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʤʦʪʢʘ ʜʣʷ ʈɿɸ 
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7.4 ʉʪʨʫʢʪʫʨʘ ʰʠʬʨʘ ʠ ʧʨʠʥʮʠʧ ʢʦʜʠʨʦʚʘʥʠʷ ʰʢʘʬʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʧʝʡ 
ʥʘʧʨʷʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʩʪʨʦʝʥʠʷ ʇʉ I ʠ II  ʪʠʧʘ: 

ʐʕʊ ʎʅ.ʍ-ʍ - XXXX   

 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʅʂʋ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʪʘʙʣʠʮʝʡ 7.7.1  

 ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʇʉ: 

0 ï I ʪʠʧʘ; 

1 ï II  ʪʠʧʘ; 

ʠʥʜʝʢʩ ʦʪʩʫʪʩʪʚʫʝʪ ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ (ʜʣʷ I ʠ II  ʪʠʧʘ) 

 ʊʠʧʦʠʩʧʦʣʥʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ  

ʪʘʙʣʠʮʝʡ 7.4.1 

 ʐʢʘʬ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʪʠʧʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʮʝʧʝʡ ʥʘʧʨʷʞʝʥʠʷ 

ʊʘʙʣʠʮʘ 7.4.1 - ɺʘʨʠʘʥʪʳ ʪʠʧʦʠʩʧʦʣʥʝʥʠʡ ʐʕʊ ʎʅ 

ʊʠʧʦʠʩʧʦʣʥʝʥʠʝ ʅʂʋ ʅʘʟʥʘʯʝʥʠʝ ʅʂʋ 

1 ʐʢʘʬ ʦʨʛʘʥʠʟʘʮʠʠ ʎʅ ʜʚʫʭ ʊʅ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʦʪ ʦʜʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ 

2 ʐʢʘʬ ʦʨʛʘʥʠʟʘʮʠʠ ʎʅ ʜʚʫʭ ʊʅ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʦʪ ʦʜʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʠ ʈʇʈ ʦʙʭʦʜʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ 

3 ʐʢʘʬ ʦʨʛʘʥʠʟʘʮʠʠ ʎʅ ʜʚʫʭ ʊʅ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʦʪ ʜʚʫʭ 

ʠʩʪʦʯʥʠʢʦʚ 

4 ʐʢʘʬ ʈʇʈ 

5 ʐʢʘʬ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʣʝʤʤ  

7.5 ʉʪʨʫʢʪʫʨʘ ʰʠʬʨʘ ʠ ʧʨʠʥʮʠʧ ʢʦʜʠʨʦʚʘʥʠʷ ʰʢʘʬʘ ʧʝʨʝʚʦʜʘ 

ʧʨʠʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʙʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʩʪʨʦʝʥʠʷ ʇʉ I ʪʠʧʘ: 

ʐʕʊ ʆɺ - XXXX   

 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʅʂʋ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 7.7.1 

 ʐʢʘʬ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʪʠʧʦʚʦʡ ʧʝʨʝʚʦʜʘ 

ʧʨʠʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʙʭʦʜʥʦʡ ʚʳʢʣʶʯʘʪʝʣʴ 
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7.6 ʉʪʨʫʢʪʫʨʘ ʰʠʬʨʘ ʠ ʧʨʠʥʮʠʧ ʢʦʜʠʨʦʚʘʥʠʷ ʐʕʊ ʊʇʉ ʥʘʨʫʞʥʦʡ 

ʫʩʪʘʥʦʚʢʠ: 

ʐʕʊ ʊʇʉ.ʍ - XXXX   

 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʅʂʋ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 7.7.1 

 ʊʠʧʦʠʩʧʦʣʥʝʥʠʝ ʰʢʘʬʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʘʙʣʠʮʝʡ 7.6.1  

 ʐʢʘʬ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʪʠʧʦʚʦʡ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʦʛʣʘʩʫʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ  

ʊʘʙʣʠʮʘ 7.6.1 - ɺʘʨʠʘʥʪʳ ʪʠʧʦʠʩʧʦʣʥʝʥʠʷ ʐʕʊ ʊʇʉ 

ʊʠʧʦʠʩʧʦʣʥʝʥʠʝ ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʐʕʊ ʊʇʉ 

1 ʂʦʥʪʨʦʣʴ ʠʟʦʣʷʮʠʠ ʦʜʥʦʛʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʚʦʜʘ  

3 ʂʦʥʪʨʦʣʴ ʠʟʦʣʷʮʠʠ ʪʨʝʭ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʚʚʦʜʦʚ  

7.7 ɺ ʩʦʩʪʘʚʝ ʰʠʬʨʘ ʅʂʋ ʜʦʣʞʝʥ ʙʳʪʴ ʫʢʘʟʘʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɺ ʪʘʙʣʠʮʝ 7.7.1 ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʅʂʋ. ɼʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ ʠ ʤʦʞʝʪ 

ʜʦʧʦʣʥʷʪʴʩʷ ʧʦ ʦʙʨʘʱʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʜʝʧʘʨʪʘʤʝʥʪ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, 

ʤʝʪʨʦʣʦʛʠʠ ʠ ɸʉʋ ʊʇ ʀɸ ʇɸʆ çʌʉʂ ɽʕʉè. 

ʊʘʙʣʠʮʘ 7.7.1 - ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʅʂʋ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 
ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʰʢʘʬʦʚ/ʫʩʪʨʦʡʩʪʚ 

ɸʆ çʏʕɸɿè ʏʕɸɿ 

ʆʆʆ ʅʇʇ çɹʨʝʩʣʝʨè ɹʈʉʅ 

ʆʆʆ ʅʇʇ çʕʂʈɸè ʕʂʈɸ 

ʆʆʆ çʈʝʣʝʤʘʪʠʢʘè ʈʃʄʂ 

ʆʆʆ çʖʥʠʪʝʣ ʠʥʞʠʥʠʨʠʥʛè ʖʀɺʂ 

é  

8 ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ hʢʘʬʦʚ ɺʂ ʥʘʨʫʞʥʦʡ 

ʫʩʪʘʥʦʚʢʠ 

8.1 ʐʢʘʬʳ ɺʂ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʥʫʪʨʠ ʰʢʘʬʘ ʥʘ 

ʤʦʥʪʘʞʥʦʡ ʧʘʥʝʣʠ.  
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8.2 ʉʧʦʩʦʙ ʫʩʪʘʥʦʚʢʠ ʰʢʘʬʘ (ʥʘʧʦʣʴʥʳʡ ʠʣʠ ʥʘʚʝʩʥʦʡ) ʫʢʘʟʳʚʘʝʪʩʷ ʚ 

ʦʧʨʦʩʥʦʤ ʣʠʩʪʝ ʥʘ ʅʂʋ. 

8.3 ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʅʂʋ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʝʧʣʝʥʠʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʧʣʦʩʢʦʩʪʴ ʙʦʣʪʦʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ. 

8.4 ʊʠʧʦʚʳʝ ʛʘʙʘʨʠʪʳ ʰʢʘʬʘ ɺʂ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ: 

-ʜʣʷ ʥʘʚʝʩʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ 600ʭ300ʭ1000 (ʐʭɻʭɺ); 

-ʜʣʷ ʥʘʧʦʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ 600ʭ300ʭ1100 (ʐʭɻʭɺ, ʚʢʣʶʯʘʷ ʮʦʢʦʣʴ 

100 ʤʤ). 

8.5 ʐʢʘʬʳ ɺʂ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʝʧʝʥʴ 

ʟʘʱʠʪʳ ʦʪ ʜʦʩʪʫʧʘ ʢ ʦʧʘʩʥʳʤ ʯʘʩʪʷʤ, ʧʦʧʘʜʘʥʠʷ ʚʥʝʰʥʠʭ ʪʚʝʨʜʳʭ ʧʨʝʜʤʝʪʦʚ 

ʠ ʚʦʜʳ ʥʝ ʤʝʥʝʝ IP56 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 14254. 

8.6 ʕʩʢʠʟ ʦʙʱʝʛʦ ʚʠʜʘ ʰʢʘʬʘ ɺʂ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʜʚʝʨʴʶ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 8.6.1. 

 

ʈʠʩʫʥʦʢ 8.6.1 - ʆʙʱʠʡ ʚʠʜ ʩʧʝʨʝʜʠ ʰʢʘʬʘ ɺʂ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ 
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8.7 ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʚʝʨʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʰʢʘʬʦʚ ɺʂ ʥʘʨʫʞʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʘ ʨʘʟʤʝʱʘʪʴʩʷ ʪʘʙʣʠʯʢʘ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ 

ʰʢʘʬʘ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʘʙʣʠʯʢʠ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ h ʢʘʬʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʨʠʢʘʟʘ ʇɸʆ çʌʉʂ ɽʕʉè ˉ498 ʦʪ 

31.12.2019 ʛ. [2] ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 8.7.1. 

ʊʘʙʣʠʮʘ 8.7.1 - ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʘʙʣʠʯʢʠ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ 

ʰʢʘʬʘ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ 

1 ʐʠʨʠʥʘ ʇʦ ʰʠʨʠʥʝ ʰʢʘʬʘ 

2 ɺʳʩʦʪʘ, ʤʤ ʦʪ 50 ʜʦ 60 

3 ʊʦʣʱʠʥʘ, ʤʤ 1 

4 ʎʚʝʪ ʦʩʥʘʩʪʢʠ ʉʝʨʳʡ 

5 ʎʚʝʪ ʪʝʢʩʪʘ ʏʝʨʥʳʡ 

6 ʄʘʪʝʨʠʘʣ ʇʣʘʩʪʤʘʩʩʘ 

8.8 ɺʩʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʰʢʘʬʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʘʙʣʠʯʢʠ (ʰʠʣʴʜʠʢʠ), ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 12969, ɻʆʉʊ 12971, ʘ ʪʘʢʞʝ ʨʠʩʫʥʢʦʤ 8.11.1. 

8.9 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʘʙʣʠʯʢʘ (ʰʠʣʴʜʠʢ) ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʧʝʨʝʜʥʝʡ ʜʚʝʨʠ 

ʰʢʘʬʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 8.6.1. 

8.10 ʄʘʨʢʠʨʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ɻʆʉʊ IEC 61293. 

8.11 ʅʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʘʙʣʠʯʢʝ (ʰʠʣʴʜʠʢʝ) ʚ ʜʦʧʦʣʥʝʥʠʝ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʝʥ ʥʘʥʦʩʠʪʴʩʷ QR-ʢʦʜ ʩʦʜʝʨʞʘʱʠʡ: 

ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʰʢʘʬʘ; 

ï ʠhʬʨ ʰʢʘʬʘ; 

ï ʜʘʪʘ (ʤʝʩʷʮ, ʛʦʜ) ʚʳʧʫʩʢʘ ʰʢʘʬʘ ʚ ʬʦʨʤʘʪʝ ʄʄ.ɻɻɻɻ. 
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1 ï ʢʦʜ ʰʢʘʬʘ; 2 ï ʜʘʪʘ ʚʳʧʫʩʢʘ ʰʢʘʬʘ ʚ ʬʦʨʤʘʪʝ ʄʄ.ɻɻɻɻ; 3 ï ʧʦʣʝ ʜʣʷ 

ʪʦʚʘʨʥʦʛʦ ʟʥʘʢʘ ʇɸʆ çʌʉʂ ɽʕʉè; 4 ï ʧʦʣʝ ʜʣʷ QR-ʢʦʜʘ 

ʈʠʩʫʥʦʢ 8.11.1 - ʕʩʢʠʟʥʳʡ ʯʝʨʪʝʞ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʘʙʣʠʯʢʠ (ʰʠʣʴʜʠʢʘ) 
ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʰʢʘʬʘ 

8.12 ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʮʝʧʝʡ ʚ ʰʢʘʬʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʣʞʥʳ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʫʞʠʥʥʳʝ ʢʣʝʤʤʳ ʩ ʨʘʟʙʦʨʥʦʡ ʧʝʨʝʤʳʯʢʦʡ. 

8.13 ʉʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʢʣʝʤʤʘʤʠ, ʧʨʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʝʨʝʤʳʯʢʘʤʠ ʠʟ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʠʟʛʦʪʦʚʠʪʝʣʷ ʨʷʜʦʚ ʟʘʞʠʤʦʚ. 

8.14 ɺʚʦʜ ʢʦʥʪʨʦʣʴʥʳʭ, ʩʠʣʦʚʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʙʝʣʝʡ ʚ ʰʢʘʬ 
ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ, ʩʥʠʟʫ ʰʢʘʬʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʛʝʨʤʝʪʠʯʥʳʭ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʩ ʟʘʞʠʤʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʬʠʢʩʘʮʠʠ ʢʘʙʝʣʷ 

ʠʣʠ ʤʝʪʘʣʣʦʨʫʢʘʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʨʝʙʫʝʤʫʶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ. ʇʨʠʤʝʥʝʥʠʝ 

ʨʝʟʠʥʦʚʳʭ ʩʘʣʴʥʠʢʦʚ ʩ ʚʳʨʝʟʘʥʠʝʤ ʚ ʥʠʭ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʘʙʝʣʷ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʊʠʧʳ, ʪʨʝʙʫʝʤʳʝ ʨʘʟʤʝʨʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʜʦʣʞʥʳ ʫʪʦʯʥʷʪʴʩʷ 

ʚ ʦʧʨʦʩʥʦʤ ʣʠʩʪʝ ʥʘ ʐʕʊ. 

8.15 ɿʘʟʝʤʣʝʥʠʝ ʵʢʨʘʥʦʚ ʢʦʥʪʨʦʣʴʥʳʭ, ʩʠʣʦʚʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʢʘʙʝʣʝʡ ʚ ʰʢʘʬʘʭ ʚʳʧʦʣʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʘʞʠʤʘʤʠ ʠʣʠ ʨʘʟʲʝʤʘʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ [3]. 

8.16 ʅʂʋ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ 
ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ɻʆʉʊ 12.1.019, 

ɻʆʉʊ 12.2.007.0, ɻʆʉʊ ʈ 50571.3. 

8.17 ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʵʣʝʤʝʥʪ rʚ ʅʂʋ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʚʳʙʦʨ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʦʙʦʟʥʘʯʝʥʠʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 51321.1-2007, ʧ 7.6.  
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8.18 ʂʦʥʩʪʨʫʢʪʠʚ ʚ ʰʢʘʬʫ ʐʕʊ ʊʊ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʜʦʙʩʪʚʦ 
ʠʟʤʝʨʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʢʦʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʣʝʱʝʡ (ʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʢʘʤʠ). 

8.19 ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʰʢʘʬʘʭ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʥʫʪʨʝʥʥʠʡ ʧʦʜʦʛʨʝʚ ʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 51321.1-2007, ʧ 7.6.2.4 ʠ 7.2.2. 

8.20 ʆʙʦʛʨʝʚʘʪʝʣʠ ʜʣʷ ʩʠʩʪʝʤʳ ʧʦʜʦʛʨʝʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʣʞʥʳ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ DIN-ʨʝʡʢʫ ʩ ʤʦʥʪʘʞʥʦʡ ʩʪʦʨʦʥʳ ʧʝʨʝʜʥʝʡ ʜʚʝʨʠ ʰʢʘʬʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʦʛʨʝʚʘʪʝʣʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʪʴ ʢʦʥʚʝʢʮʠʦʥʥʳʝ ʧʦʟʠʩʪʦʨʥʳʝ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ɻʘʙʘʨʠʪ ʤʝʞʜʫ ʦʙʦʛʨʝʚʘʪʝʣʝʤ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ 

ʰʢʘʬʘ (ʢʣʝʤʤʥʠʢʠ, ʢʦʨʦʙʘ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʘʤʠ ʠ ʢʘʙʝʣʷʤʠ ʜʦʣʞʝʥ 

ʠʩʢʣʶʯʘʪʴ ʪʝʨʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʷʜʦʤ ʥʘʭʦʜʷʱʠʝʩʷ ʵʣʝʤʝʥʪʳ. 

8.21 ɼʣʷ ʧʨʦʢʣʘʜʢʠ ʧʨʦʚʦʜʦʚ ʠ ʞʠʣ ʢʘʙʝʣʝʡ ʚ ʰʢʘʬʘʭ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʙʝʣʴ-ʢʘʥʘʣʳ ʠ ʞʛʫʪʳ. 

8.22 ʂʨʝʧʣʝʥʠʝ ʞʛʫʪʦʚ ʢ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ ʢʦʥʩʪʨʫʢʮʠʠ ʰʢʘʬʘ 
ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʚ ʤʝʩʪʝ 

ʢʨʝʧʣʝʥʠʷ. 

8.23 ʂʨʝʧʝʞʥʳʝ ʙʦʣʪʳ, ʙʦʣʪʳ ʟʘʟʝʤʣʝʥʠʷ, ʰʧʠʣʴʢʠ, ʢʣʝʧʢʠ ʥʘ ʢʦʨʧʫʩʝ 

ʰʢʘʬʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ 

ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʧʦʜʚʝʨʞʝʥʥʦʛʦ ʢʦʨʨʦʟʠʠ ʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʟʘʱʠʪʥʦʛʦ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ.  

9 ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʰʢʘʬʦʚ ɺʂ 

ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ 

9.1 ʐʢʘʬʳ ɺʂ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʩʪʨʦʝʥʠʷ ʇʉ I 

ʠ II  ʪʠʧʘ ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʜʚʫʭʩʪʦʨʦʥʥʝʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʘʧʧʘʨʘʪʫʨʳ ʥʘ ʤʦʥʪʘʞʥʦʡ ʧʘʥʝʣʠ.  

9.2 ʊʠʧʦʚʳʝ ʛʘʙʘʨʠʪʳ ʰʢʘʬʦʚ 800ʭ600ʭ2200 ʤʤ (ʐʭɻʭɺ, ʚʢʣʶʯʘʷ 

ʮʦʢʦʣʴ 200 ʤʤ). 

9.3 ʐʢʘʬʳ ɺʂ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʝʧʝʥʴ 
ʟʘʱʠʪʳ ʦʪ ʜʦʩʪʫʧʘ ʢ ʦʧʘʩʥʳʤ ʯʘʩʪʷʤ, ʧʦʧʘʜʘʥʠʷ ʚʥʝʰʥʠʭ ʪʚʝʨʜʳʭ ʧʨʝʜʤʝʪʦʚ 

ʠ ʚʦʜʳ ʥʝ ʤʝʥʝʝ IP54 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 14254. 

9.4 ʇʝʨʝʜʥʷʷ ʜʚʝʨʴ ʰʢʘʬʘ (ʨʠʩʫʥʦʢ 9.6.1) ʦʙʟʦʨʥʘʷ ʠʟ ʧʨʦʟʨʘʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʥʘʧʨʠʤʝʨ, ʩʪʝʢʣʦ ʩ ʧʨʦʚʦʜʷʱʝʡ ʧʣʝʥʢʦʡ ʠʣʠ ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʰʢʘʬʦʚ ʩ ʄʇ ʫʩʪʨʦʡʩʪʚʘʤʠ [3]). ɿʘʜʥʷʷ ʜʚʝʨʴ (ʨʠʩʫʥʦʢ 9.6.3), ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʭʩʪʚʦʨʯʘʪʦʡ. ɺʩʝ ʜʚʝʨʠ ʦʙʦʨʫʜʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʟʘʤʢʘʤʠ. 

9.5 ʕʩʢʠʟ ʦʙʱʝʛʦ ʚʠʜʘ ʰʢʘʬʘ ɺʂ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ ʩ ʟʦʥʘʤʠ 
ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 9.6.2. 
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9.6 ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʰʢʘʬʳ ɺʂ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ 
ʪʘʙʣʠʯʢʠ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʰʢʘʬʘ. ʊʘʙʣʠʯʢʠ ʩ ʦʧʝʨʘʪʠʚʥʳʤ 

ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʰʢʘʬʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʨʠʢʘʟʘ ʇɸʆ çʌʉʂ 

ɽʕʉè ˉ498 ʦʪ 31.12.2019 ʛ. [2] ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʱʘʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʤʝʩʪʘʭ 

(ʨʠʩʫʥʢʠ 9.6.1, 9.6.2, 9.6.3): 

ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʝʨʝʜʥʝʡ ʜʚʝʨʠ; 

ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʦʥʪʘʞʥʦʡ ʧʘʥʝʣʠ ʩ ʬʘʩʘʜʥʦʡ ʩʪʦʨʦʥʳ ʰʢʘʬʘ; 

ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʘʜʥʝʡ ʜʚʝʨʠ. 

 

 

ʈʠʩʫʥʦʢ 9.6.1 - ʆʙʱʠʡ ʚʠʜ ʦʙʟʦʨʥʦʡ ʜʚʝʨʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʰʢʘʬʘ 



 

19 

 

 

ʈʠʩʫʥʦʢ 9.6.2 - ʕʩʢʠʟ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʰʢʘʬʘ ɺʂ ʩ ʟʦʥʘʤʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʧʧʘʨʘʪʫʨʳ 
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ʈʠʩʫʥʦʢ 9.6.3 - ʆʙʱʠʡ ʚʠʜ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʟʘʜʥʝʡ ʜʚʝʨʠ 
ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʰʢʘʬʘ  

9.7 ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʘʙʣʠʯʢʠ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ h ʢʘʬʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 8.7.1. 

9.8 ɺʩʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʰʢʘʬʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʘʙʣʠʯʢʠ (ʰʠʣʴʜʠʢʠ), ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 12969, ɻʆʉʊ 12971, ʘ ʪʘʢʞʝ ʨʠʩʫʥʢʦʤ 8.11.1. 

9.9 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʘʙʣʠʯʢʘ (ʰʠʣʴʜʠʢ) ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʧʝʨʝʜʥʝʡ ʜʚʝʨʠ 
ʰʢʘʬʘ ʠ ʜʫʙʣʠʨʫʝʪʩʷ ʥʘ ʤʦʥʪʘʞʥʦʡ ʧʘʥʝʣʠ ʰʢʘʬʘ ʩ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʳ. ʄʝʩʪʘ 

ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʘʙʣʠʯʢʠ (ʰʠʣʴʜʠʢʘ) ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 

9.6.1 ʠ 9.6.2. 
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9.10 ʄʘʨʢʠʨʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ɻʆʉʊ IEC 61293. 

9.11 ʅʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʘʙʣʠʯʢʝ (ʰʠʣʴʜʠʢʝ) ʚ ʜʦʧʦʣʥʝʥʠʝ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʝʥ ʥʘʥʦʩʠʪʴʩʷ QR-ʢʦʜ ʩʦʜʝʨʞʘʱʠʡ: 

ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʰʢʘʬʘ; 

ï ʰʠʬʨ ʰʢʘʬʘ; 

ï ʜʘʪʘ (ʤʝʩʷʮ, ʛʦʜ) ʚʳʧʫʩʢʘ ʰʢʘʬʘ ʚ ʬʦʨʤʘʪʝ ʄʄ.ɻɻɻɻ. 

9.12 ʈʷʜʳ ʟʘʞʠʤʦʚ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʙʦʢʦʚʠʥʘʭ 
ʰʢʘʬʘ. ɻʨʘʥʠʮʳ ʧʦʣʝʟʥʦʡ ʚʳʩʦʪʳ ʨʷʜʘ ʟʘʞʠʤʦʚ ʦʪ ʫʨʦʚʥʷ ʧʦʣʘ: 300 ï 2100 ʤʤ. 

9.13 ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʮʝʧʝʡ ʚ ʰʢʘʬʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʫʞʠʥʥʳʝ ʢʣʝʤʤʳ ʩ ʨʘʟʙʦʨʥʦʡ ʧʝʨʝʤʳʯʢʦʡ. 

9.14 ʉʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʢʣʝʤʤʘʤʠ, ʧʨʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʝʨʝʤʳʯʢʘʤʠ ʠʟ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʠʟʛʦʪʦʚʠʪʝʣʷ ʨʷʜʦʚ ʟʘʞʠʤʦʚ. 

9.15 ɺʚʦʜ ʢʦʥʪʨʦʣʴʥʳʭ, ʩʠʣʦʚʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʙʝʣʝʡ ʚ ʰʢʘʬ ɺʂ 
ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʥʠʟʫ ʰʢʘʬʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʝʨʤʝʪʠʯʥʳʭ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʩ ʟʘʞʠʤʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʜʣʷ ʬʠʢʩʘʮʠʠ ʢʘʙʝʣʷ ʠʣʠ ʤʝʪʘʣʣʦʨʫʢʘʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʨʝʙʫʝʤʫʶ ʩʪʝʧʝʥʴ 

ʟʘʱʠʪʳ. ʇʨʠʤʝʥʝʥʠʝ ʨʝʟʠʥʦʚʳʭ ʩʘʣʴʥʠʢʦʚ ʩ ʚʳʨʝʟʘʥʠʝʤ ʚ ʥʠʭ ʦʪʚʝʨʩʪʠʷ ʜʣʷ 

ʢʘʙʝʣʷ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. ʊʠʧʳ, ʪʨʝʙʫʝʤʳʝ ʨʘʟʤʝʨʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʘʙʝʣʴʥʳʭ 

ʚʚʦʜʦʚ ʜʦʣʞʥʳ ʫʪʦʯʥʷʪʴʩʷ ʚ ʦʧʨʦʩʥʦʤ ʣʠʩʪʝ ʥʘ ʐʕʊ. 

9.16 ɿʘʟʝʤʣʝʥʠʝ ʵʢʨʘʥʦʚ ʢʦʥʪʨʦʣʴʥʳʭ, ʩʠʣʦʚʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʢʘʙʝʣʝʡ ʚ ʰʢʘʬʘʭ ɺʂ ʚʳʧʦʣʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʘʞʠʤʘʤʠ ʠʣʠ ʨʘʟʲʝʤʘʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ [3]. 

9.17 ɺ ʰʢʘʬʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʚʦʜʠʤʦʛʦ ʢʘʙʝʣʷ ʜʣʷ ʫʜʦʙʩʪʚʘ 
ʤʦʥʪʘʞʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʧʫʩʢʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʜʦʩʪʫʧʘ ʢ 

ʢʘʙʝʣʴʥʳʤ ʟʘʞʠʤʘʤ (ʩ ʬʘʩʘʜʥʦʡ ʠ ʟʘʜʥʝʡ ʯʘʩʪʠ ʰʢʘʬʘ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʨʘʟʤʝʱʝʥʠʝ ʰʠʥ ʜʣʷ ʕʄʉ-ʟʘʞʠʤʦʚ. 

9.18 ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʚ ʅʂʋ, ʚ 
ʪʦʤ ʯʠʩʣʝ, ʚʳʙʦʨ, ʨʘʩʧʦʣʦʞʝʥʠʝ, ʦʙʦʟʥʘʯʝʥʠʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 51321.1-2007, ʧ 7.6. 

9.19 ʅʂʋ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ 

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ɻʆʉʊ 12.1.019, 

ɻʆʉʊ 12.2.007.0, ɻʆʉʊ ʈ 50571.3. 

9.20 ɺ ʯʘʩʪʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʰʢʘʬʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʥʘʩʪʦʷʱʝʤʫ ʜʦʢʫʤʝʥʪʫ, ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 
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ʪʨʝʙʦʚʘʥʠʷʤʠ ʇɸʆ çʌʉʂ ɽʕʉè ʢ ʰʢʘʬʘʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʈɿɸ ʩ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ [4]. 

10 ɺʠʜʳ ʜʦʢʫʤʝʥʪʦʚ ʠ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ 

10.1 ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʰʢʘʬʘʤ ɺʂ 

ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 2.601. 

10.2 ɺʠʜʳ ʠ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʩʪʘʚʣʷʝʤʳʭ 
ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʰʢʘʬʘʤʠ ɺʂ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 10.2.1. 

ʊʘʙʣʠʮʘ 10.2.1 - ɺʠʜʳ ʠ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ 
ʰʢʘʬʦʚ ɺʂ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 ̄ ɼʦʢʫʤʝʥʪ ɺʠʜ ʜʦʢʫʤʝʥʪʘ 

1 ʇʘʩʧʦʨʪ ʩ ʫʢʘʟʘʥʠʝʤ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ 

ɹʫʤʘʞʥʳʡ 

2 ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʫʢʘʟʘʥʠʝʤ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ʫʩʪʘʚʦʢ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʙʲʝʤʦʚ ʠ ʤʝʪʦʜʠʢ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʚʝʨʦʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʶʯʘʪʝʣʝʡ, 

ʨʝʣʝ, ʜʘʪʯʠʢʦʚ ʠ ʜʨʫʛʠʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

 

ʕʣʝʢʪʨʦʥʥʳʡ, pdf 

3 ʇʨʦʪʦʢʦʣ ʟʘʚʦʜʩʢʠʭ ʧʨʠʝʤʦ-ʩʜʘʪʦʯʥʳʭ ʠʩʧʳʪʘʥʠʡ ʕʣʝʢʪʨʦʥʥʳʡ, pdf 

4 ʊʠʧʦʚʦʡ ʧʨʦʪʦʢʦʣ ʥʘʣʘʜʢʠ ʩ ʫʢʘʟʘʥʠʝʤ ʧʫʥʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʠ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʕʣʝʢʪʨʦʥʥʳʡ, pdf, doc 

5 ʉʭʝʤʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘ ̫ ʕʣʝʢʪʨʦʥʥʳʡ, pdf, dwg 

6 ʉʭʝʤʘ ʤʦʥʪʘʞʥʘʷ ʕʣʝʢʪʨʦʥʥʳʡ, pdf, dwg 

7 ʉʧʝʮʠʬʠʢʘʮʠʷ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʰʢʘʬʘ ɹʫʤʘʞʥʘʷ 

8 ɺʝʜʦʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʕʣʝʢʪʨʦʥʥʳʡ, pdf 

11 ʐʢʘʬr ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ 

11.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

11.1.1 ʐʢʘʬʳ ʊʊ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʪʦʨʠʯʥʳʭ ʮʝʧʝʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ I ʠ II ʘʨʭʠʪʝʢʪʫʨ 

ʧʦʩʪʨʦʝʥʠʷ ʇʉ. 

11.1.2 ɺ ʰʢʘʬʫ ʊʊ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ 
ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʘʙʝʣʷ ʦʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʦʢ ʠ ʜʘʣʴʥʝʡʰʠʡ ʪʨʘʥʟʠʪ ʮʝʧʝʡ ʚ ʰʢʘʬʳ ʀʊʉ. ʉʙʦʨʢʘ 

ʪʦʢʦʚʳʭ ʮʝʧʝʡ ʚ ʰʢʘʬʫ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʳʭ (ʠʟʤʝʨʠʪʝʣʴʥʳʭ) 

ʢʣʝʤʤʥʳʭ ʟʘʞʠʤʘʭ ʩ ʧʦʤʦʱʴʶ ʤʦʩʪʠʢʦʚʳʭ ʧʝʨʝʤʳʯʝʢ. ɼʣʷ ʢʘʞʜʦʡ ʦʙʤʦʪʢʠ 

ʊʊ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʟʝʤʣʝʥʠʝ ʥʘ ʟʘʟʝʤʣʷʶʱʫʶ ʰʠʥʢʫ ʚʥʫʪʨʠ ʰʢʘʬʘ. 

11.1.3 ʐʢʘʬ ʊʊ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 
ʙʣʠʟʦʩʪʠ ʦʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ. 
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11.1.4 ɺʪʦʨʠʯʥʳʝ ʮʝʧʠ ʪʦʢʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ, 
ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ 

ʟʘʱʠʪʫ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʫʩʪʘʥʦʚʢʘ ʤʘʨʦʢ/ʧʣʦʤʙ). 

11.1.5 ʇʝʨʝʯʝʥʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʐʕʊ ʊʊ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥ 

ʚ ʪʘʙʣʠʮʝ 11.1.1 

ʊʘʙʣʠʮʘ 11.1.1 - ʇʝʨʝʯʝʥʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʐʕʊ ʊʊ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ I 

ʠ II  ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʩʪʨʦʝʥʠʷ ʇʉ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʐʕʊ ʊʊ ʂʦʜ ʐʕʊ ʇʨʠʤʝʯʘʥʠʝ 

1 ʐʢʘʬ ʊʊ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʙʝʟ ʮʝʧʝʡ ɸʀʀʉ ʂʋʕ ʊʊ.1  

2 ʐʢʘʬ ʊʊ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʮʝʧʷʤʠ ɸʀʀʉ ʂʋʕ ʊʊ.2  

11.2 ʐʢʘʬ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ ʪʠʧʘ ʐʕʊ ʊʊ.1 

11.2.1 ʆʧʠʩʘʥʠʝ ʰʢʘʬʘ ʠ ʩʩʳʣʢʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʠʧʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 11.2.1 

ʊʘʙʣʠʮʘ 11.2.1 - ʆʧʠʩʘʥʠʝ ʐʕʊ ʊʊ.1 

ʐʠʬʨ ʰʢʘʬʘ ʐʕʊ ʊʊ.1 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʇʉ I ʠ II ʪʠʧʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʰʢʘʬʘ ʐʢʘʬ ʊʊ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʙʝʟ ʮʝʧʝʡ 

ɸʀʀʉ ʂʋʕ 

ʎʝʧʠ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ 
ʆʩʚʝʱʝʥʠʝ ʠ ʦʙʦʛʨʝʚ ʰʢʘʬʘ (~220ɺ) 

ʈʷʜʳ ʟʘʞʠʤʦʚ ʊʘʙʣʠʮʘ 11.2.2 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʊʘʙʣʠʮʘ 11.2.3 

ʕʩʢʠʟ ʦʙʱʝʛʦ ʚʠʜʘ  ʈʠʩʫʥʦʢ 11.2.1 

ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʦʙʦʛʨʝʚʘ, ʦʩʚʝʱʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ 

ʈʠʩʫʥʦʢ 11.2.2 

ʊʘʙʣʠʮʘ 11.2.2 - ʈʷʜʳ ʟʘʞʠʤʦʚ ʐʕʊ ʊʊ.1 

ʅʦʤʝʨ ʢʣʝʤʤʳ ʂʦʣʠʯʝʩʪʚʦ 

ʊʠʧ ʢʣʝʤʤʳ ʧʦ 

ʅʘʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ  

(ʀ ï ʠʩʧʳʪʘʪʝʣʴʥʘʷ,  

ʈ ï ʨʘʟʙʦʨʥʘʷ,  

ʇ - ʧʨʦʭʦʜʥʘʷ) 

ʪʠʧʫ ʧʦʜʢʣʶʯʝʥʠʷ  

(ɺ ï ʚʠʥʪʦʚʘʷ,  

ʇ - ʧʨʫʞʠʥʥʘʷ) 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 1 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

1 1 ʀ ɺ ʊʦʢ Ia 

2 1 ʀ ɺ ʊʦʢ Ib 

3 1 ʀ ɺ ʊʦʢ Ic 
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ʅʦʤʝʨ ʢʣʝʤʤʳ ʂʦʣʠʯʝʩʪʚʦ 

ʊʠʧ ʢʣʝʤʤʳ ʧʦ 

ʅʘʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ  

(ʀ ï ʠʩʧʳʪʘʪʝʣʴʥʘʷ,  

ʈ ï ʨʘʟʙʦʨʥʘʷ,  

ʇ - ʧʨʦʭʦʜʥʘʷ) 

ʪʠʧʫ ʧʦʜʢʣʶʯʝʥʠʷ  

(ɺ ï ʚʠʥʪʦʚʘʷ,  

ʇ - ʧʨʫʞʠʥʥʘʷ) 

4, 5, 6 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 2 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

7 1 ʀ ɺ ʊʦʢ Ia 

8 1 ʀ ɺ ʊʦʢ Ib 

9 1 ʀ ɺ ʊʦʢ Ic 

10, 11, 12 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 3 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

13 1 ʀ ɺ ʊʦʢ Ia 

14 1 ʀ ɺ ʊʦʢ Ib 

15 1 ʀ ɺ ʊʦʢ Ic 

16, 17, 18 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 4 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

19 1 ʀ ɺ ʊʦʢ Ia 

20 1 ʀ ɺ ʊʦʢ Ib 

21 1 ʀ ɺ ʊʦʢ Ic 

22, 23, 24 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 5 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

25 1 ʀ ɺ ʊʦʢ Ia 

26 1 ʀ ɺ ʊʦʢ Ib 

27 1 ʀ ɺ ʊʦʢ Ic 

28, 29, 30 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 6 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

31 1 ʀ ɺ ʊʦʢ Ia 

32 1 ʀ ɺ ʊʦʢ Ib 

33 1 ʀ ɺ ʊʦʢ Ic 

34, 35, 36 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 7 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

37 1 ʀ ɺ ʊʦʢ Ia 

38 1 ʀ ɺ ʊʦʢ Ib 

39 1 ʀ ɺ ʊʦʢ Ic 
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ʅʦʤʝʨ ʢʣʝʤʤʳ ʂʦʣʠʯʝʩʪʚʦ 

ʊʠʧ ʢʣʝʤʤʳ ʧʦ 

ʅʘʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ  

(ʀ ï ʠʩʧʳʪʘʪʝʣʴʥʘʷ,  

ʈ ï ʨʘʟʙʦʨʥʘʷ,  

ʇ - ʧʨʦʭʦʜʥʘʷ) 

ʪʠʧʫ ʧʦʜʢʣʶʯʝʥʠʷ  

(ɺ ï ʚʠʥʪʦʚʘʷ,  

ʇ - ʧʨʫʞʠʥʥʘʷ) 

40, 41, 42 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʈʝʟʝʨʚ 

ʪʦʢʦʚʳʭ ʮʝʧʝʡ 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

43-49 7 ʀ ɺ  

ʎʝʧʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ 

   ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

50-89 40 ʈ ɺ/ʇ  

ʆʙʦʛʨʝʚ, 

ʦʩʚʝʱʝʥʠʝ 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

90, 91 2 ʇ ɺ/ʇ  ʎʝʧʠ ʧʠʪʘʥʠʷ 

(ʌʘʟʥʳʡ ʧʨʦʚʦʜ) 

92, 93 2 ʇ ɺ/ʇ  ʎʝʧʠ ʧʠʪʘʥʠʷ 

(ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ) 

94, 95 2 ʇ ɺ/ʇ PE 

- - - - ʈʘʟʜʝʣʠʪʝʣʴ ʮʝʧʠ 

96-99 4 ʈ ɺ/ʇ ʎʝʧʠ ʦʙʦʛʨʝʚʘ, 

ʦʩʚʝʱʝʥʠʷ 

 



 

26 

 

  

ʈʠʩʫʥʦʢ 11.2.1 - ʕʩʢʠʟ ʦʙʱʝʛʦ ʚʠʜʘ ʐʕʊ ʊʊ.1 

  

ʈʠʩʫʥʦʢ 11.2.2 - ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʮʝʧʝʡ ʦʙʦʛʨʝʚʘ, 
ʦʩʚʝʱʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʐʕʊ ʊʊ 
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ʊʘʙʣʠʮʘ 11.2.3 - ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʐʕʊ ʊʊ.1 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʂʦʣʠʯʝʩʪʚʦ, 

ʰʪ. 

1 ʇʝʨʝʜʥʷʷ ʜʚʝʨʴ ʄʝʪʘʣʣʠʯʝʩʢʘʷ ʦʜʥʦʩʪʚʦʨʯʘʪʘʷ 1 

2 ʂʘʙʝʣʴʥʳʡ ʚʚʦʜ* - - 

3 ʃʘʤʧʘ ʦʩʚʝʱʝʥʠʷ (EL1) ʇʠʪʘʥʠʝ 220 ɺ ɸʉ 1 

4 ɺʳʢʣʶʯʘʪʝʣʴ ʢʦʥʮʝʚʦʡ 

(ʩʠʛʥʘʣʠʟʘʪʦʨ ʦʪʢʨʳʪʦʡ ʜʚʝʨʠ SQ1) 

2 ʟʘʤʳʢʘʶʱʠʭ ʢʦʥʪʘʢʪʘ 1 

5 ɺʳʢʣʶʯʘʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ (SF1) - 1 

6 ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ (SF1) 

- 2 

7 ʈʝʣʝ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩ 

ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʳ (KK1) 

- 1 

8 ʆʙʦʛʨʝʚʘʪʝʣʴ (EK1, EK2) ʇʠʪʘʥʠʝ 220 ɺ ɸʉ, 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʤʦʱʥʦʩʪʴ 

ʦʙʦʛʨʝʚʘ**  360 ɺʪ 

Ó2 

9 ʈʦʟʝʪʢʘ (XS1) ʇʠʪʘʥʠʝ 220 ɺ ɸʉ, 16 ɸ 1 

10 ʀʩʧʳʪʘʪʝʣʴʥʘʷ (ʠʟʤʝʨʠʪʝʣʴʥʘʷ) 

ʢʣʝʤʤʘ 

ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʚʦʜʦʚ ʜʦ 

10 ʤʤ2, ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʥʝ 

ʤʝʥʝʝ 16 ɸ 

49 

11 ʂʣʝʤʤʘ ʩ ʨʘʟʤʳʢʘʪʝʣʝʤ (ʨʘʟʙʦʨʥʘʷ) ʅʦʞʝʚʦʡ ʨʘʟʲʝʤ 44 

12 ʇʨʦʭʦʜʥʘʷ ʢʣʝʤʤʘ - 6 

*  ʊʠʧʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʫʪʦʯʥʷʶʪʩʷ ʚ ʦʧʨʦʩʥʦʤ ʣʠʩʪʝ ʥʘ 

ʐʕʊ ʊʊ. 

** ʄʦʱʥʦʩʪʴ ʦʙʦʛʨʝʚʘ ʫʪʦʯʥʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʅʂʋ 

 

11.3 ʐʢʘʬ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ ʪʠʧʘ ʐʕʊ ʊʊ.2 

11.3.1 ʆʧʠʩʘʥʠʝ ʰʢʘʬʘ ʠ ʩʩʳʣʢʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʠʧʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 11.3.1. 

ʊʘʙʣʠʮʘ 11.3.1 - ʆʧʠʩʘʥʠʝ ʐʕʊ ʊʊ.2 

ʐʠʬʨ ʰʢʘʬʘ ʐʕʊ ʊʊ.2 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʇʉ I ʠ II ʪʠʧʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʰʢʘʬʘ ʐʢʘʬ ʊʊ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ c ʮʝʧʷʤʠ 

ɸʀʀʉ ʂʋʕ 

ʎʝʧʠ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ 
ʆʩʚʝʱʝʥʠʝ ʠ ʦʙʦʛʨʝʚ ʰʢʘʬʘ (~220ɺ) 

ʈʷʜʳ ʟʘʞʠʤʦʚ ʊʘʙʣʠʮʘ 11.3.2 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʊʘʙʣʠʮʘ 11.3.3 
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ʕʩʢʠʟ ʦʙʱʝʛʦ ʚʠʜʘ  ʈʠʩʫʥʦʢ 11.3.1 

ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʦʙʦʛʨʝʚʘ, ʦʩʚʝʱʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ 

ʈʠʩʫʥʦʢ 11.2.2 

ʊʘʙʣʠʮʘ 11.3.2 - ʈʷʜʳ ʟʘʞʠʤʦʚ ʐʕʊ ʊʊ.2 

ʅʦʤʝʨ ʢʣʝʤʤʳ ʂʦʣʠʯʝʩʪʚʦ 

ʊʠʧ ʢʣʝʤʤʳ ʧʦ 

ʅʘʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ  

(ʀ ï ʠʩʧʳʪʘʪʝʣʴʥʘʷ,  

ʈ ï ʨʘʟʙʦʨʥʘʷ,  

ʇ - ʧʨʦʭʦʜʥʘʷ) 

ʪʠʧʫ ʧʦʜʢʣʶʯʝʥʠʷ  

(ɺ ï ʚʠʥʪʦʚʘʷ,  

ʇ - ʧʨʫʞʠʥʥʘʷ) 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 1 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

1 1 ʀ ɺ ʊʦʢ Ia 

2 1 ʀ ɺ ʊʦʢ Ib 

3 1 ʀ ɺ ʊʦʢ Ic 

4, 5, 6 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 2 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

7 1 ʀ ɺ ʊʦʢ Ia 

8 1 ʀ ɺ ʊʦʢ Ib 

9 1 ʀ ɺ ʊʦʢ Ic 

10, 11, 12 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 3 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

13 1 ʀ ɺ ʊʦʢ Ia 

14 1 ʀ ɺ ʊʦʢ Ib 

15 1 ʀ ɺ ʊʦʢ Ic 

16, 17, 18 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 4 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

19 1 ʀ ɺ ʊʦʢ Ia 

20 1 ʀ ɺ ʊʦʢ Ib 

21 1 ʀ ɺ ʊʦʢ Ic 

22, 23, 24 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 5 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

25 1 ʀ ɺ ʊʦʢ Ia 

26 1 ʀ ɺ ʊʦʢ Ib 

27 1 ʀ ɺ ʊʦʢ Ic 

28, 29, 30 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 
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ʅʦʤʝʨ ʢʣʝʤʤʳ ʂʦʣʠʯʝʩʪʚʦ 

ʊʠʧ ʢʣʝʤʤʳ ʧʦ 

ʅʘʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ  

(ʀ ï ʠʩʧʳʪʘʪʝʣʴʥʘʷ,  

ʈ ï ʨʘʟʙʦʨʥʘʷ,  

ʇ - ʧʨʦʭʦʜʥʘʷ) 

ʪʠʧʫ ʧʦʜʢʣʶʯʝʥʠʷ  

(ɺ ï ʚʠʥʪʦʚʘʷ,  

ʇ - ʧʨʫʞʠʥʥʘʷ) 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 6 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

31 1 ʀ ɺ ʊʦʢ Ia 

32 1 ʀ ɺ ʊʦʢ Ib 

33 1 ʀ ɺ ʊʦʢ Ic 

34, 35, 36 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʎʝʧʠ ʪʦʢʘ 

ʦʙʤʦʪʢʠ 7 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

37 1 ʀ ɺ ʊʦʢ Ia 

38 1 ʀ ɺ ʊʦʢ Ib 

39 1 ʀ ɺ ʊʦʢ Ic 

40, 41, 42 3 ʀ ɺ ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ 

ʈʝʟʝʨʚ 

ʪʦʢʦʚʳʭ ʮʝʧʝʡ 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

43-49 7 ʀ ɺ  

ʎʝʧʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ 

   ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

50-79 40 ʈ ɺ/ʇ  

ʆʙʦʛʨʝʚ, 

ʦʩʚʝʱʝʥʠʝ 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

90, 91 2 ʇ ɺ/ʇ ʎʝʧʠ ʧʠʪʘʥʠʷ (ʌʘʟʥʳʡ 

ʧʨʦʚʦʜ) 

92, 93 2 ʇ ɺ/ʇ  ʎʝʧʠ ʧʠʪʘʥʠʷ 

(ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ) 

94, 95 2 ʇ ɺ/ʇ PE 

- - - - ʈʘʟʜʝʣʠʪʝʣʴ ʮʝʧʠ 

96-99 4 ʈ ɺ/ʇ ʎʝʧʠ ʦʙʦʛʨʝʚʘ, 

ʦʩʚʝʱʝʥʠʷ 
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ʈʠʩʫʥʦʢ 11.3.1 - ʕʩʢʠʟ ʦʙʱʝʛʦ ʚʠʜʘ ʐʕʊ ʊʊ.2 

ʊʘʙʣʠʮʘ 11.3.3 - ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʐʕʊ ʊʊ.2 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʂʦʣʠʯʝʩʪʚʦ, 

ʰʪ. 

1 ʇʝʨʝʜʥʷʷ ʜʚʝʨʴ ʄʝʪʘʣʣʠʯʝʩʢʘʷ ʦʜʥʦʩʪʚʦʨʯʘʪʘʷ 1 

2 ʂʘʙʝʣʴʥʳʡ ʚʚʦʜ*  - - 

3 ʃʘʤʧʘ ʦʩʚʝʱʝʥʠʷ (EL1) ʇʠʪʘʥʠʝ 220 ɺ ɸʉ 1 

4 ɺʳʢʣʶʯʘʪʝʣʴ ʢʦʥʮʝʚʦʡ 

(ʩʠʛʥʘʣʠʟʘʪʦʨ ʦʪʢʨʳʪʦʡ ʜʚʝʨʠ SQ1) 

2 ʟʘʤʳʢʘʶʱʠʭ ʢʦʥʪʘʢʪʘ 1 

5 ɺʳʢʣʶʯʘʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ (SF1) - 1 

6 ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ (SF1) 

- 2 

7 ʈʝʣʝ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩ 

ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʳ (KK1) 

- 1 

8 ʆʙʦʛʨʝʚʘʪʝʣʴ (EK1, EK2) ʇʠʪʘʥʠʝ 220 ɺ ɸʉ, 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʤʦʱʥʦʩʪʴ 

ʦʙʦʛʨʝʚʘ**  360 ɺʪ 

Ó2 

9 ʈʦʟʝʪʢʘ (XS1) ʇʠʪʘʥʠʝ 220 ɺ ɸʉ, 16 ɸ 1 

10 ʀʩʧʳʪʘʪʝʣʴʥʘʷ (ʠʟʤʝʨʠʪʝʣʴʥʘʷ) 

ʢʣʝʤʤʘ 

ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʚʦʜʦʚ ʜʦ 

10 ʤʤ2, ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʥʝ 

ʤʝʥʝʝ 16 ɸ 

49 
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 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʂʦʣʠʯʝʩʪʚʦ, 

ʰʪ. 

11 ʂʣʝʤʤʘ ʩ ʨʘʟʤʳʢʘʪʝʣʝʤ (ʨʘʟʙʦʨʥʘʷ) ʅʦʞʝʚʦʡ ʨʘʟʲʝʤ 44 

12 ʇʨʦʭʦʜʥʘʷ ʢʣʝʤʤʘ - 6 

13 ʂʦʤʧʣʝʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʣʦʤʙʠʨʦʚʢʠ ʮʝʧʝʡ ʫʯʝʪʘ 

- 1 

*  ʊʠʧʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʫʪʦʯʥʷʶʪʩʷ ʚ ʦʧʨʦʩʥʦʤ ʣʠʩʪʝ ʥʘ 

ʐʕʊ ʊʊ. 

**  ʄʦʱʥʦʩʪʴ ʦʙʦʛʨʝʚʘ ʫʪʦʯʥʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʅʂʋ 

12 ʐʢʘʬr ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ 

12.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

12.1.1 ʐʢʘʬʳ ʊʅ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʚʪʦʨʠʯʥʳʭ ʮʝʧʝʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ 35 ï 750 ʢɺ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

I ʠ II  ʘʨʭʠʪʝʢʪʫʨ ʧʦʩʪʨʦʝʥʠʷ ʇʉ. 

12.1.2 ʐʢʘʬ ʊʅ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 
ʙʣʠʟʦʩʪʠ ʦʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ. 

12.1.3 ɺ ʩʦʩʪʘʚʝ ʰʢʘʬʘ ʊʅ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 
ʚʳʧʦʣʥʝʥʠʷ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʦʢ (ʢʘʢ ʧʨʘʚʠʣʦ, ʬʘʟʳ ɺ) 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʢ hʢʘʬʥʦʡ 

ʰʠʥʝ ʟʘʟʝʤʣʝʥʠʷ.  

12.1.4 ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ ʮʝʧʠ 
ʤʝʞʜʫ ʊʅ ʠ ʤʝʩʪʦʤ ʟʘʟʝʤʣʝʥʠʷ ʝʛʦ ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʦʢ. 

12.1.5 ɺʦ ʚʩʝʭ ʚʪʦʨʠʯʥʳʭ ʮʝʧʷʭ ʊʅ, ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ  

ʚʳʢʣʶʯʘʪʝʣʠ ï ʨʘʟʲʝʜʠʥʠʪʝʣʠ ʩ ʚʠʜʠʤʳʤ ʨʘʟʨʳʚʦʤ ʮʝʧʠ. 

12.1.6 ɺʦ ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʢʘʭ ʊʅ, ʩʦʝʜʠʥʝʥʥʳʭ ʚ ʟʚʝʟʜʫ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ 
ʚʳʢʣʶʯʘʪʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʦ ʚʩʝ ʥʝʟʘʟʝʤʣʝʥʥʳʝ ʮʝʧʠ. 

12.1.7 ʋʩʪʘʥʦʚʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʚʦ ʚʪʦʨʠʯʥʳʭ ʮʝʧʷʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʤʦʪʢʠ ʜʦʣʞʥʘ ʫʪʦʯʥʷʪʴʩʷ ʚ ʦʧʨʦʩʥʦʤ ʣʠʩʪʝ ʥʘ ʐʕʊ ʊʅ ʠ 

ʚʳʧʦʣʥʷʪʩɹʷ ʩ ʫʯʝʪʦʤ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʞʝʥʠʡ:  

ï ʚ ʩʝʪ̫ʭ ʩ ʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʴʶ, ʚʦ ʚʪʦʨʠʯʥʳʭ ʮʝʧʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʦʙʤʦʪʢʠ, ʩʦʝʜʠʥʝʥʥʦʡ ʚ ʨʘʟʦʤʢʥʫʪʳʡ ʪʨʝʫʛʦʣʴʥʠʢ, ʚ ʚʳʚʦʜʘʭ çFè çUè 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʚʫʭʧʦʣʶʩʥʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ (ʨʠʩʫʥʦʢ 12.3.2); 

ï ʚ ʩʝʪ̫ʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ, ʚʦ ʚʪʦʨʠʯʥʳʭ ʮʝʧʷʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʤʦʪʢʠ, ʩʦʝʜʠʥʝʥʥʦʡ ʚ ʨʘʟʦʤʢʥʫʪʳʡ ʪʨʝʫʛʦʣʴʥʠʢ, ʚ ʚʳʚʦʜʝ 

çʅè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʜʥʦʧʦʣʶʩʥʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʪʦʣʴʢʦ ʩ 

ʪʝʧʣʦʚʳʤ ʨʘʩʮʝʧʠʪʝʣʝʤ, ʚ ʚʳʚʦʜʘʭ çFè çUè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʚʫʭʧʦʣʶʩʥʳʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ (ʨʠʩʫʥʦʢ 12.3.3); 

ï ʚʦ ʚʪʦʨʠʯʥʳʭ ʮʝʧʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʤʦʪʢʠ, ʩʦʝʜʠʥʝʥʥʦʡ ʚ ʟʚʝʟʜʫ, 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʩʝ ʥʝʟʘʟʝʤʣʝʥʥʳʝ ʮʝʧʠ 

(ʨʠʩʫʥʦʢ 12.3.4). 
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12.1.8 ʇʘʨʘʤʝʪʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʫʪʦʯʥʷʶʪʩʷ ʚ ʦʧʨʦʩʥʦʤ 
ʣʠʩʪʝ ʥʘ ʰʢʘʬ ʊʅ. 

12.1.9 ɺ ʰʢʘʬʫ ʊʅ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʦʪʜʝʣʴʥʳʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʶʯʘʪʝʣʠ ʠ ʢʣʝʤʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʛʨʫʟʦʯʥʳʭ 

ʨʝʟʠʩʪʦʨʦʚ.  

12.1.10 ɼʦʛʨʫʟʦʯʥʳʝ ʨʝʟʠʩʪʦʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʟʘʚʦʜʘ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʣʠʙʦ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʩ ʟʘʱʠʪʦʡ ʦʪ 

ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʠ ʦʪ h ʢʘʬʘ ʊʅ (ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʜʦʛʨʫʟʦʯʥʳʭ 

ʨʝʟʠʩʪʦʨʦʚ ʜʦʣʞʥʦ ʜʦʧʫʩʢʘʪʴ ʠʭ ʫʩʪʘʥʦʚʢʫ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ), ʣʠʙʦ ʚ 

ʦʪʜʝʣʴʥʦʤ ʰʢʘʬʫ. ʈʘʟʤʝʱʝʥʠʝ ʜʦʛʨʫʟʦʯʥʳʭ ʨʝʟʠʩʪʦʨʦʚ ʚʥʫʪʨʠ ʰʢʘʬʘ ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ. 

12.1.11 ɺʪʦʨʠʯʥʳʝ ʮʝʧʠ ʥʘʧʨʷʞʝʥʠʷ (ʢʣʝʤʤʥʳʝ ʟʘʞʠʤʳ, 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪ.ʧ.), ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ 

ʟʘʱʠʪʫ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʫʩʪʘʥʦʚʢʘ ʤʘʨʦʢ/ʧʣʦʤʙ). 

12.1.12 ɺ ʪʘʙʣʠʮʝ 12.1.1 ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʰʢʘʬʦʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ.  

ʊʘʙʣʠʮʘ 12.1.1 - ʇʝʨʝʯʝʥʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʰʢʘʬʦʚ ʊʅ ʥʘʨʫʞʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 ̄
ʅʘʠʤʝʥʦʚʘʥʠʝ ʐʕʊ 

ʊʅ 
ʂʦʜ ʐʕʊ ʇʨʠʤʝʯʘʥʠʝ 

1 ʐʢʘʬ ʦʜʥʦʬʘʟʥʦʛʦ 

ʊʅ 

ʊʅ.1 ʊʅ ʚ ʦʜʥʦʡ ʬʘʟʝ ʩ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ 

ʚʪʦʨʠʯʥʳʤʠ ʦʙʤʦʪʢʘʤʠ 

2 ʐʢʘʬ ʊʅ ʩ ʪʨʝʤʷ 

ʚʪʦʨʠʯʥʳʤʠ 

ʦʙʤʦʪʢʘʤʠ 

ʊʅ.2 ʊʅ ʚ ʪʨʝʭ ʬʘʟʘʭ ʩ ʪʨʝʤʷ ʚʪʦʨʠʯʥʳʤʠ 

ʦʙʤʦʪʢʘʤʠ: 

- ʦʩʥʦʚʥʘʷ ʦʙʤʦʪʢʘ (ʜʣʷ ʈɿɸ, ɸʉʋ ʊʇ); 

- ʦʩʥʦʚʥʘʷ ʦʙʤʦʪʢʘ ʜʣʷ ɸʀʀʉ ʂʋʕ; 

- ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʤʦʪʢʘ ʜʣʷ ʈɿɸ 

12.2 ʐʢʘʬ ʦʜʥʦʬʘʟʥʦʛʦ ʊʅ ʐʕʊ ʊʅ.1 

12.2.1 ʆʧʠʩʘʥʠʝ ʰʢʘʬʘ ʠ ʩʩʳʣʢʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʠʧʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 12.2.1. 

ʊʘʙʣʠʮʘ 12.2.1 - ʆʧʠʩʘʥʠʝ ʐʕʊ ʊʅ.1 

ʐʠʬʨ ʰʢʘʬʘ ʐʕʊ ʊʅ.1 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʇʉ I ʠ II ʪʠʧʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʰʢʘʬʘ ʐʢʘʬ ʦʜʥʦʬʘʟʥʦʛʦ ʊʅ 

ʎʝʧʠ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ 
ʆʩʚʝʱʝʥʠʝ ʠ ʦʙʦʛʨʝʚ ʰʢʘʬʘ (~220ɺ) 

ʈʷʜʳ ʟʘʞʠʤʦʚ ʊʘʙʣʠʮʘ 12.2.2 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʊʘʙʣʠʮʘ 12.2.3 
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ʕʩʢʠʟ ʦʙʱʝʛʦ ʚʠʜʘ  ʈʠʩʫʥʦʢ 12.2.1 

ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʈʠʩʫʥʦʢ 12.2.2 

ʊʘʙʣʠʮʘ 12.2.2 - ʈʷʜʳ ʟʘʞʠʤʦʚ ʐʕʊ ʊʅ.1 

ʅʦʤʝʨ ʢʣʝʤʤʳ ʂʦʣʠʯʝʩʪʚʦ 

ʊʠʧ ʢʣʝʤʤʳ ʧʦ 

ʅʘʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ  

(ʀ ï ʠʩʧʳʪʘʪʝʣʴʥʘʷ,  

ʈ ï ʨʘʟʙʦʨʥʘʷ,  

ʇ - ʧʨʦʭʦʜʥʘʷ) 

ʪʠʧʫ ʧʦʜʢʣʶʯʝʥʠʷ  

(ɺ ï ʚʠʥʪʦʚʘʷ,  

ʇ - ʧʨʫʞʠʥʥʘʷ) 

ɺʭʦʜʥʳʝ ʮʝʧʠ 

ʥʘʧʨʷʞʝʥʠʷ  

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

1 1 ʀ ɺ ʅʘʧʨʷʞʝʥʠʝ Ua(b,c) 

2, 3 2 ʀ ɺ ʅʘʧʨʷʞʝʥʠʝ Un 

4 1 ʀ ɺ ʅʘʧʨʷʞʝʥʠʝ Ua(b,c) 

5, 6 2 ʀ ɺ ʅʘʧʨʷʞʝʥʠʝ Un 

ɺʳʭʦʜʥʳʝ ʮʝʧʠ 

ʥʘʧʨʷʞʝʥʠʷ  

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

7 1 ʇ ɺ ʅʘʧʨʷʞʝʥʠʝ Ua(b,c) 

8 1 ʇ ɺ ʅʘʧʨʷʞʝʥʠʝ Un 

9 1 ʇ ɺ ʅʘʧʨʷʞʝʥʠʝ Ua(b,c) 

10 1 ʇ ɺ ʅʘʧʨʷʞʝʥʠʝ Un 

ʎʝʧʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

11 - 49 39 ʈ ɺ/ʇ  

ʆʙʦʛʨʝʚ, 

ʦʩʚʝʱʝʥʠʝ 

- - - ʄʘʨʢʠʨʦʚʦʯʥʘʷ 

ʢʦʣʦʜʢʘ 

50, 51 2 ʇ ɺ/ʇ  ʎʝʧʠ ʧʠʪʘʥʠʷ 

(ʌʘʟʥʳʡ ʧʨʦʚʦʜ) 

52, 53 2 ʇ ɺ/ʇ  ʎʝʧʠ ʧʠʪʘʥʠʷ 

(ʅʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ) 

54,55 2 ʇ ɺ/ʇ PE 

- - - - ʈʘʟʜʝʣʠʪʝʣʴ ʮʝʧʠ 

56-59 4 ʈ ɺ/ʇ ʎʝʧʠ ʦʙʦʛʨʝʚʘ, 

ʦʩʚʝʱʝʥʠʷ 

ʊʘʙʣʠʮʘ 12.2.3 - ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʐʕʊ ʊʅ.1 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂʦʣʠʯʝʩʪʚʦ, ʰʪ. 

1 ʇʝʨʝʜʥʷʷ ʜʚʝʨʴ ʄʝʪʘʣʣʠʯʝʩʢʘʷ 

ʦʜʥʦʩʪʚʦʨʯʘʪʘʷ 

1 

2 ʂʘʙʝʣʴʥʳʡ ʚʚʦʜ* - - 

3 ʃʘʤʧʘ ʦʩʚʝʱʝʥʠʷ (EL) ʇʠʪʘʥʠʝ 220 ɺ ɸʉ 1 
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 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂʦʣʠʯʝʩʪʚʦ, ʰʪ. 

4 ɺʳʢʣʶʯʘʪʝʣʴ ʢʦʥʮʝʚʦʡ 

(ʩʠʛʥʘʣʠʟʘʪʦʨ ʦʪʢʨʳʪʦʡ ʜʚʝʨʠ SQ) 

2 ʟʘʤʳʢʘʶʱʠʭ ʢʦʥʪʘʢʪʘ 1 

5 ɺʳʢʣʶʯʘʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ (SF) ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʧʨʦʩʥʳʤ 

ʣʠʩʪʦʤ ʥʘ ʐʕʊ ʊʅ 

2 

6 ɺʳʢʣʶʯʘʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʮʝʧʝʡ ʦʙʦʛʨʝʚʘ (SF) 

- 1 

7 ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ (SF) 

2 ʟʘʤʳʢʘʶʱʠʭ ʢʦʥʪʘʢʪʘ 3 

8 ɺʳʢʣʶʯʘʪʝʣʴ - ʨʘʟʲʝʜʠʥʠʪʝʣʴ ʩ 

ʚʠʜʠʤʳʤ ʨʘʟʨʳʚʦʤ ʮʝʧʠ (S) 

- 2 

9 ʈʝʣʝ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩ 

ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʳ (KK) 

- 1 

10 ʆʙʦʛʨʝʚʘʪʝʣʴ (EK) ʇʠʪʘʥʠʝ 220 ɺ ɸʉ, 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʤʦʱʥʦʩʪʴ 

ʦʙʦʛʨʝʚʘ**  360 ɺʪ 

Ó2 

11 ʈʦʟʝʪʢʘ (XS) ʇʠʪʘʥʠʝ 220 ɺ ɸʉ, 16 ɸ 1 

12 ʀʩʧʳʪʘʪʝʣʴʥʳʝ (ʠʟʤʝʨʠʪʝʣʴʥʳʝ) 

ʢʣʝʤʤʳ (ʮʝʧʠ ʥʘʧʨʷʞʝʥʠʷ) 

ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʚʦʜʦʚ ʦʪ 

2,5 ʜʦ 10 ʤʤ2 

6 

13 ʇʨʦʭʦʜʥʘʷ ʢʣʝʤʤʘ 

(ʮʝʧʠ ʥʘʧʨʷʞʝʥʠʷ) 

ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʚʦʜʦʚ ʦʪ 

2,5 ʜʦ 10 ʤʤ2 

4 

14 ʇʨʦʭʦʜʥʘʷ ʢʣʝʤʤʘ 

(ʦʙʦʛʨʝʚ, ʦʩʚʝʱʝʥʠʝ) 

- 6 

15 ʂʣʝʤʤʘ ʩ ʨʘʟʤʳʢʘʪʝʣʝʤ (ʨʘʟʙʦʨʥʘʷ) ʅʦʞʝʚʦʡ ʨʘʟʲʝʤ 43 

*  ʊʠʧʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʫʪʦʯʥʷʶʪʩʷ ʚ ʦʧʨʦʩʥʦʤ ʣʠʩʪʝ ʥʘ 

ʐʕʊ ʊʅ. 

**  ʄʦʱʥʦʩʪʴ ʦʙʦʛʨʝʚʘ ʫʪʦʯʥʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʅʂʋ 
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ʈʠʩʫʥʦʢ 12.2.1 - ʕʩʢʠʟ ʦʙʱʝʛʦ ʚʠʜʘ ʐʕʊ ʊʅ.1 

 

ʈʠʩʫʥʦʢ 12.2.2 - ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʐʕʊ ʊʅ.1 


















































































































































































































































































































































