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ˏ̛̃̆̅̆̎̉̆ 
 

ʉʬʝʨʠ ʠ ʮʝʣʠ ʥʘ ʧʨʠʣʦʞʝʥʠʝ 

ʎʝʣʪʘ ʥʘ ʪʦʚʘ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʝ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʥʘ ʧʨʦʝʢʪʘʥʪʘ ʠ 

ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʙʲʨʟʠ ʩʧʨʘʚʢʠ ʠ ʧʨʠ ʥʫʞʜʘ 

ʜʘ ʝ ʣʝʩʥʦ ʟʘ ʧʦʣʟʚʘʥʝ ʨʘʙʦʪʥʦ ʧʦʤʘʛʘʣʦ. ʇʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʤʫ ʥʝ ʝ ʜʘ 

ʙʲʜʝ ʪʝʦʨʝʪʠʯʝʥ ʜʦʢʫʤʝʥʪ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠ ʢʘʪʘʣʦʛ, ʘ ʜʘ ʧʨʝʜʣʘʛʘ 

ʧʦʤʦʱ ʟʘ ʧʨʘʚʠʣʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʦʨʫʜʚʘʥʝʪʦ ʚ ʤʥʦʛʦʙʨʦʡʥʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʠʪʫʘʮʠʠ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʠʥʩʪʘʣʘʮʠʠ. 

ʆʨʘʟʤʝʨʷʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʠʥʩʪʘʣʘʮʠʷ ʠʟʠʩʢʚʘ ʧʦʟʥʘʚʘʥʝ 

ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ, ʦʪʥʘʩʷʱʠ ʩʝ ʥʘʧʨʠʤʝʨ ʜʦ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʱʘʪʘ 

ʤʨʝʞʘ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ, ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʠ ʜʨʫʛʠ 

ʢʦʤʧʦʥʝʥʪʠ; ʪʝʟʠ ʥʝʦʙʭʦʜʠʤʠ ʧʦʟʥʘʥʠʷ ʢʘʨʘʪ ʝʣʝʢʪʨʦ-ʧʨʦʝʢʪʘʥʪʘ ʜʘ 

ʪʲʨʩʠ ʢʦʥʩʫʣʪʘʮʠʠ ʚ ʤʥʦʛʦʙʨʦʡʥʠ ʜʦʢʫʤʝʥʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʢʘʪʘʣʦʟʠ. 

Ăʈʲʢʦʚʦʜʩʪʚʦ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠò ʧʨʝʜʦʩʪʘʚʷ ʚ ʝʜʠʥ 

ʝʜʠʥʩʪʚʝʥ ʜʦʢʫʤʝʥʪ ʪʘʙʣʠʮʠ ʟʘ ʙʲʨʟʦ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʝʜʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʠʥʩʪʘʣʘʮʠʷ, 

ʢʘʢʪʦ ʠ ʠʟʙʠʨʘʥʝʪʦ ʥʘ ʟʘʱʠʪʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʰʠʨʦʢʘ ʛʘʤʘ ʠʥʩʪʘʣʘʮʠʠ. 

ɺʢʣʶʯʝʥʠ ʩʘ ʠ ʥʷʢʦʠ ʧʨʠʤʝʨʠ ʟʘ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʜʘʜʝʥʠʪʝ ʚ ʈʲʢʦʚʦʜʩʪʚʦʪʦ ʪʘʙʣʠʮʠ.  

 

ʇʦʪʨʝʙʠʪʝʣʠ ʥʘ Ăʈʲʢʦʚʦʜʩʪʚʦ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠò 

Ăʈʲʢʦʚʦʜʩʪʚʦ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠò ʝ ʧʦʜʭʦʜʷʱʦ ʩʨʝʜʩʪʚʦ ʟʘ 

ʚʩʠʯʢʠ, ʢʦʠʪʦ ʩʝ ʠʥʪʝʨʝʩʫʚʘʪ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠʥʩʪʘʣʘʮʠʠ: ʧʦʣʝʟʥʦ ʝ 

ʟʘ ʠʥʩʪʘʣʘʪʦʨʠ ʠ ʪʝʭʥʠʮʠ ʧʦ ʧʦʜʜʨʲʞʢʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ ʩʲʩ 

ʩʚʦʠʪʝ ʢʨʘʪʢʠ, ʥʦ ʚʘʞʥʠ ʝʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠ ʜʘʥʥʠ, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʟʘ 

ʠʥʞʝʥʝʨʠʪʝ ʩ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʙʲʨʟʘ ʩʧʨʘʚʢʘ ʚ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʪʘʙʣʠʮʠ 

ʠ ʩʙʠʪʘʪʘ ʪʝʦʨʠʷ.  

ɺʘʣʠʜʥʦʩʪ ʥʘ ñʈʲʢʦʚʦʜʩʪʚʦ ʧʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠò 

ɺ ʥʷʢʦʠ ʪʘʙʣʠʮʠ ʩʘ ʧʦʢʘʟʘʥʠ ʧʨʠʙʣʠʟʠʪʝʣʥʠ ʩʪʦʡʥʦʩʪʠ ʧʦʨʘʜʠ 

ʦʙʦʙʱʘʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʩʝʣʝʢʮʠʷ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʪʝʟʠ, ʦʪʥʘʩʷʱʠ 

ʩʝ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʤʘʰʠʥʠ. ɺʲʚ 

ʚʩʠʯʢʠ ʩʣʫʯʘʠ, ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ, ʩʘ ʜʘʜʝʥʠ ʢʦʨʝʢʮʠʦʥʥʠ 

ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʜʝʡʩʪʚʠʪʝʣʥʠʪʝ ʫʩʣʦʚʠʷ, ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ 

ʦʪ ʧʨʠʝʪʠʪʝ. ʊʘʙʣʠʮʠʪʝ ʚʠʥʘʛʠ ʩʘ ʩʲʩʪʘʚʷʥʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦ, ʚ ʧʦʣʟʘ ʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪʪʘ; ʟʘ ʧʦ-ʪʦʯʥʠ ʠʟʯʠʩʣʝʥʠʷ ʧʨʠ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʦʬʪʫʝʨʘ 

DOC. 
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1. ʉʪʘʥʜʘʨʪʠ 

    1.1 ʆʙʱʠ ʘʩʧʝʢʪʠ 
ɺʲʚ ʚʩʷʢʘ ʪʝʭʥʠʯʝʩʢʘ ʦʙʣʘʩʪ ʠ ʚ ʯʘʩʪʥʦʩʪ ʚ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ, 

ʜʦʩʪʘʪʲʯʥʦ ʫʩʣʦʚʠʝ (ʤʘʢʘʨ ʠ ʥʝ ʥʝʦʙʭʦʜʠʤʦ) ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʩʲʛʣʘʩʥʦ ʥʘʡ-ʥʦʚʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʠ ʢʨʠʪʝʨʠʠ 

ʟʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʢʣʠʝʥʪʠʪʝ ʝ ʩʲʦʙʨʘʟʷʚʘʥʝʪʦ ʩ 

ʚʩʠʯʢʠ ʢʘʩʘʝʱʠ ʪʘʟʠ ʦʙʣʘʩʪ ʟʘʢʦʥʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʪʘʥʜʘʨʪʠ. 

ɿʘʪʦʚʘ, ʧʨʝʮʠʟʥʦʪʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ ʝ ʬʫʥʜʘʤʝʥʪʘʣʥʘʪʘ ʙʘʟʘ 

ʟʘ ʧʨʘʚʠʣʥʠʷ ʧʦʜʭʦʜ ʢʲʤ ʧʨʦʙʣʝʤʠʪʝ ʧʨʠ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠʥʩʪʘʣʘʮʠʠ, 

ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʝʢʪʠʨʘʪ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʪʦʚʘ ñʧʨʠʝʤʣʠʚʦ 

ʥʠʚʦ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪò, ʢʦʝʪʦ ʥʠʢʦʛʘ ʥʝ ʝ ʘʙʩʦʣʶʪʥʦ. 

 

ʖʨʠʜʠʯʝʩʢʠ ʩʪʘʥʜʘʨʪʠ 

ʊʦʚʘ ʩʘ ʚʩʠʯʢʠ ʩʪʘʥʜʘʨʪʠ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʧʨʘʚʠʣʘʪʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʥʘ 

ʶʨʠʜʠʯʝʩʢʠʪʝ ʣʠʮʘ, ʢʦʠʪʦ ʩʘ ʧʦʜ ʩʫʚʝʨʝʥʠʪʝʪʘ ʥʘ ʜʲʨʞʘʚʘʪʘ. 

 

ʊʝʭʥʠʯʝʩʢʠ ʩʪʘʥʜʘʨʪʠ 

ʊʝʟʠ ʩʪʘʥʜʘʨʪʠ ʩʘ ʚʩʠʯʢʠ ʧʨʝʜʧʠʩʘʥʠʷ, ʥʘ ʙʘʟʘʪʘ, ʥʘ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʧʨʦʝʢʪʠʨʘʪ, ʧʨʦʠʟʚʝʞʜʘʪ ʠ ʠʟʧʠʪʚʘʪ ʤʘʰʠʥʠ, ʘʧʘʨʘʪʠ, ʤʘʪʝʨʠʘʣʠ ʠ 

ʠʥʩʪʘʣʘʮʠʠ, ʪʘʢʘ ʯʝ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʬʫʥʢʮʠʦʥʘʣʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪ.  

 

ʊʝʭʥʠʯʝʩʢʠʪʝ ʩʪʘʥʜʘʨʪʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʦʪ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʨʛʘʥʠ, ʩʘ ʦʧʠʩʘʥʠ ʜʝʪʘʡʣʥʦ ʠ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʧʨʘʚʥʘ 

ʩʠʣʘ, ʢʦʛʘʪʦ ʪʦʚʘ ʝ ʩʲʧʨʦʙʦʜʝʥʦ ʩʲʩ ʟʘʢʦʥʦʜʘʪʝʣʥʘ ʤʷʨʢʘ. 
 

 ʆʙʣʘʩʪʠ ʥʘ ʧʨʠʣʦʞʝʥʠʝ 

 
ɽʣʝʢʪʨʦʪʝʭʥʠʢʘ 

ʠ ʝʣʝʢʪʨʦʥʠʢʘ 
ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʷ 

ʄʝʭʘʥʠʢʘ, 

ʝʨʛʦʥʦʤʠʢʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪ 

ʄʝʞʜʫʥʘʨʦʜʝʥ 

ʦʨʛʘʥ 
Iɽʉ 
TU ISO 

ɽʚʨʦʧʝʡʩʢʠ 

ʦʨʛʘʥ 
CENELEG ETSI CEN 

ʊʫʢ ʩʝ ʠʤʘʪ ʧʨʝʜʚʠʜ ʩʘʤʦ ʦʨʛʘʥʠʪʝ, ʟʘʥʠʤʘʚʘʱʠ ʩʝ ʩ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠ 

ʝʣʝʢʪʨʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

 

Iɽʉ (International Electrotechnical Commission) ʄʝʞʜʫʥʘʨʦʜʥʘ 

ʝʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘ ʢʦʤʠʩʠ ̫

    ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʝʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘ ʢʦʤʠʩʠʷ (Iɽʉ) ʝ ʦʩʥʦʚʘʥʘ 

ʦʬʠʮʠʘʣʥʦ ʧʨʝʟ 1906 ʛ. ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦ 

ʩʲʪʨʫʜʥʠʯʝʩʢʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʝʪʦ ʠ 

ʩʝʨʪʠʬʠʮʠʨʘʥʝʪʦ ʚ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠ ʝʣʝʢʪʨʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ʊʘʟʠ 

ʘʩʦʮʠʘʮʠʷ ʝ ʩʲʟʜʘʜʝʥʘ ʦʪ ʄʝʞʜʫʥʘʨʦʜʥʠʪʝ ʢʦʤʠʪʝʪʠ ʥʘ ʧʦʚʝʯʝ ʦʪ 40 

ʩʪʨʘʥʠ ʦʪ ʮʝʣʠʷ ʩʚʷʪ. 

     Iɽʉ ʧʫʙʣʠʢʫʚʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʪʠ, ʪʝʭʥʠʯʝʩʢʠ ʨʲʢʦʚʦʜʩʪʚʘ ʠ 

ʜʦʢʣʘʜʠ, ʢʦʠʪʦ ʩʘ ʙʘʟʘʪʘ ʠʣʠ ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʝʪʘʣʦʥ ʦʪ ʥʘʡ-ʛʦʣʷʤʘ 

ʚʘʞʥʦʩʪ ʟʘ ʜʝʡʥʦʩʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ ʝʚʨʦʧʝʡʩʢʘʪʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. 

     Iɽʉ ʩʪʘʥʜʘʨʪʠʪʝ ʩʝ ʠʟʜʘʚʘʪ ʥʘ ʜʚʘ ʝʟʠʢʘ: ʘʥʛʣʠʡʩʢʠ ʠ ʬʨʝʥʩʢʠ. ʇʨʝʟ 

1991ʛ. Iɽʉ ʨʘʪʠʬʠʮʠʨʘ ʩʧʦʨʘʟʫʤʝʥʠʷ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ CENELEC 

(ɽʚʨʦʧʝʡʩʢʠʷʪ ʦʨʛʘʥ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ) ʟʘ ʦʙʱʦ ʧʣʘʥʠʨʘʥʝ ʥʘ ʥʦʚʠ 

ʜʝʡʥʦʩʪʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷʪʘ ʠ ʟʘ ʧʘʨʘʣʝʣʥʦ ʛʣʘʩʫʚʘʥʝ ʥʘ ʧʨʦʝʢʪʦ-

ʩʪʘʥʜʘʨʪʠʪʝ. 
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 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 
 

CENELEC Eʚʨʦʧʝʡʩʢʠ ʢʦʤʠʪʝʪ ʟʘ ʝʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ 

(European Committee for Electrotechnical Standartization) 
 

     ɽʚʨʦʧʝʡʩʢʠʷʪ ʢʦʤʠʪʝʪ ʟʘ ʝʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ 

(CENELEC) ʝ ʩʲʟʜʘʜʝʥ ʧʨʝʟ 1973 ʛ.. ɺ ʤʦʤʝʥʪʘ ʪʦʡ ʦʙʭʚʘʱʘ 30 ʩʪʨʘʥʠ 

(ɸʚʩʪʨʠʷ, ɹʝʣʛʠʷ, ɹʲʣʛʘʨʠʷ, ʂʠʧʲʨ, ʏʝʰʢʘ ʈʝʧʫʙʣʠʢʘ, ɼʘʥʠʷ, ɽʩʪʦʥʠʷ, 

ʌʠʥʣʘʥʜʠʷ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ɻʲʨʮʠʷ, ʋʥʛʘʨʠʷ, ʀʩʣʘʥʜʠʷ, 

ʀʨʣʘʥʜʠʷ, ʀʪʘʣʠʷ, ʃʘʪʚʠʷ, ʃʠʪʚʘ, ʃʶʢʩʝʤʙʫʨʛ, ʄʘʣʪʘ, ʍʦʣʘʥʜʠʷ, 

ʅʦʨʚʝʛʠʷ, ʇʦʨʪʫʛʘʣʠʷ, ʇʦʣʰʘ, ʈʫʤʲʥʠʷ, ʉʣʦʚʘʢʠʷ, ʉʣʦʚʝʥʠʷ, 

ʀʩʧʘʥʠʷ, ʐʚʝʮʠʷ, ʐʚʝʡʮʘʨʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʠ ʦʩʲʱʝʩʪʚʷʚʘ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 8 ʘʩʦʮʠʠʨʘʥʠ ʯʣʝʥʘ (ɸʣʙʘʥʠʷ, ɹʦʩʥʘ ʠ ʍʝʨʮʝʛʦʚʠʥʘ, 

ʊʫʥʠʩ, ʍʲʨʚʘʪʩʢʘ, ɹʠʚʰʘʪʘ ʖʛʦʩʣʘʚʩʢʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʷ, 

ʉʲʨʙʠʷ ʠ ʏʝʨʥʘ ʛʦʨʘ, ʊʫʨʮʠʷ, ʋʢʨʘʡʥʘ), ʢʦʠʪʦ ʧʲʨʚʦ ʩʲʛʣʘʩʫʚʘʭʘ 

ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʠ ʜʦʢʫʤʝʥʪʠ ʩ ʪʝʟʠ ʥʘ CENELEC ʠ ʩʣʝʜ ʪʦʚʘ ʛʠ 

ʟʘʤʝʥʠʭʘ ʩ ʍʘʨʤʦʥʠʟʠʨʘʥʠʪʝ ʜʦʢʫʤʝʥʪʠ (HD).  

     ʉʲʱʝʩʪʚʫʚʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ EN ʩʪʘʥʜʘʨʪʠʪʝ ʠ ʍʘʨʤʦʥʠʟʠʨʘʥʠʪʝ 

ʜʦʢʫʤʝʥʪʠ (HD): ʜʦʢʘʪʦ ʧʲʨʚʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʠʝʪʠ ʥʘ ʚʩʠʯʢʠ 

ʥʠʚʘ ʙʝʟ ʜʦʙʘʚʢʠ ʠʣʠ ʧʨʦʤʝʥʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʩʪʨʘʥʠ, ʪʦ ʚʲʚ ʚʪʦʨʠʪʝ 

ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʥʘʩʷʪ ʧʦʧʨʘʚʢʠ ʪʘʢʘ, ʯʝ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ.  

     EN ʩʪʘʥʜʘʨʪʠʪʝ ʩʝ ʠʟʜʘʚʘʪ ʥʘ ʪʨʠ ʝʟʠʢʘ: ʘʥʛʣʠʡʩʢʠ, ʬʨʝʥʩʢʠ ʠ 

ʥʝʤʩʢʠ. 

     ʆʪ 1991 ʛ. CENELEC ʨʘʙʦʪʠ ʩʲʚʤʝʩʪʥʦ ʩ Iɽʉ ʟʘ ʫʩʢʦʨʷʚʘʥʝ ʥʘ 

ʧʨʦʮʝʩʘ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʩʪʘʥʜʘʨʪʠ. 

     CENELEC ʙʦʨʘʚʠ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʪʝʤʠ, ʟʘ ʢʦʠʪʦ ʩʧʝʰʥʦ ʩʝ ʥʘʣʘʛʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. 

      ʂʦʛʘʪʦ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʘ ʪʝʤʘ ʚʝʯʝ ʝ ʙʠʣʦ ʟʘʧʦʯʥʘʪʦ ʦʪ 

Iɽʉ, ɽʚʨʦʧʝʡʩʢʠʷʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʦʥʝʥ ʦʨʛʘʥ (CENELEC) ʤʦʞʝ ʜʘ 

ʨʝʰʠ ʜʘʣʠ ʜʘ ʧʨʠʝʤʝ, ʠʣʠ ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʧʨʦʤʝʥʠ ʜʦʢʫʤʝʥʪʠʪʝ, 

ʚʝʯʝ ʦʜʦʙʨʝʥʠ ʦʪ ʄʝʞʜʫʥʘʨʦʜʥʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʦʥʝʥ ʦʨʛʘʥ (Iɽʉ). 

ɼʠʨʝʢʪʠʚʠ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʥʦʩʪ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ 
 

    ʅʘʨʝʜ ʩʲʩ ʩʚʦʷʪʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʨʦʣʷ, ɽʚʨʦʧʝʩʢʘʪʘ ʦʙʱʥʦʩʪ ʠʤʘ 

ʟʘʜʘʯʘʪʘ ʜʘ ʦʙʥʘʨʦʜʚʘ ʜʠʨʝʢʪʠʚʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʠʝʪʠ ʦʪ 

ʨʘʟʣʠʯʥʠʪʝ ʩʪʨʘʥʠ ʯʣʝʥʢʠ ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʩʝ ʧʨʠʣʦʞʘʪ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ 

ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʘ.  

    ʉʣʝʜ ʢʘʪʦ ʩʘ ʧʨʠʝʪʠ ʚʝʜʥʲʞ, ʪʝʟʠ ʜʠʨʝʢʪʠʚʠ ʚʣʠʟʘʪ ʚ ʧʨʘʚʥʘ ʩʠʣʘ ʠ 

ʩʪʘʚʘʪ ʝʪʘʣʦʥ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʤʦʥʪʘʞʥʠʮʠ ʠ ʪʲʨʛʦʚʮʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ 

ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʟʘʜʲʣʞʝʥʠʷʪʘ, ʦʧʨʝʜʝʣʝʥʠ ʩʲʩ ʟʘʢʦʥ. 
 

    ɼʠʨʝʢʪʠʚʠʪʝ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʩʣʝʜʥʠʪʝ ʧʨʠʥʮʠʧʠ: 

Å ʍʘʨʤʦʥʠʟʘʮʠʷʪʘ ʝ ʦʛʨʘʥʠʯʝʥʘ ʜʦ ʦʩʥʦʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ; 

Å ʉʘʤʦ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʠʟʧʲʣʥʷʚʘʪ ʦʩʥʦʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠ 

ʚ ʜʠʨʝʢʪʠʚʠʪʝ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʝʜʣʘʛʘʥʠ ʥʘ ʧʘʟʘʨʘ ʠ ʚʲʚʝʞʜʘʥʠ ʚ 

ʝʢʩʧʣʦʘʪʘʮʠʷ; 

Å ʍʘʨʤʦʥʠʟʠʨʘʱʠʪʝ ʩʪʘʥʜʘʨʪʠ, ʯʠʠʪʦ ʥʦʤʝʨʘ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʚ 

ʆʬʠʮʠʘʣʥʦʪʦ ʠʟʜʘʥʠʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʥʦʩʪ ʠ ʢʦʠʪʦ ʩʘ ʥʘʣʦʞʝʥʠ 

ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʪʘʥʜʘʨʪʠ, ʩʝ ʩʯʠʪʘʪ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʦʩʥʦʚʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ; 

Å ʇʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʠʪʝ ʩʪʘʥʜʘʨʪʠ ʠʣʠ ʥʘ ʜʨʫʛʠ 

ʪʝʭʥʠʯʝʩʢʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʩʘ 

ʩʚʦʙʦʜʥʠ ʜʘ ʠʟʙʠʨʘʪ ʨʘʟʣʠʯʥʠ ʪʝʭʥʠʯʝʩʢʠ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʦʩʥʦʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ; 

Å ʇʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʙʠʨʘʪ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʮʝʜʫʨʠ ʟʘ 

ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ, ʧʨʝʜʚʠʜʝʥʠ ʚ ʧʨʠʣʦʞʠʤʘʪʘ ʜʠʨʝʢʪʠʚʘ; 

Å ʇʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʚʩʷʢʘ ʜʠʨʝʢʪʠʚʘ ʝ ʜʘ ʥʘʢʘʨʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ 

ʜʘ ʧʨʝʜʧʨʠʝʤʘʪ ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʩʪʲʧʢʠ ʠ ʤʝʨʢʠ, ʪʘʢʘ ʯʝ ʧʨʦʜʫʢʪʲʪ 

ʜʘ ʥʝ ʟʘʩʪʨʘʰʘʚʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʠ ʟʜʨʘʚʝʪʦ ʥʘ ʭʦʨʘʪʘ, ʞʠʚʦʪʥʠʪʝ ʠ 

ʠʤʫʱʝʩʪʚʦʪʦ. 
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 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 ʉʪʘʥʜʘʨʪʠ 
 

ɼʠʨʝʢʪʠʚʘ 2006/95/ʉɽ ñʅʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝò 

 

    ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ ʩʝ ʦʪʥʘʩʷ ʟʘ ʚʩʠʯʢʠ ʝʣʝʢʪʨʠʯʝʩʢʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʨʘʙʦʪʘ ʧʨʠ ʥʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ʦʪ 50 

ʜʦ 1000 V ʟʘ ʧʨʦʤʝʥʣʠʚ ʪʦʢ ʠ ʦʪ 75 ʜʦ 1500 V ʟʘ ʧʦʩʪʦʷʥʝʥ ʪʦʢ. 

    ɺ ʯʘʩʪʥʦʩʪ, ʪʷ ʝ ʧʨʠʣʦʞʠʤʘ ʟʘ ʚʩʠʯʢʠ ʘʧʘʨʘʪʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ, ʧʨʝʥʦʩ, ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠ ʧʦʣʟʚʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ 

ʝʥʝʨʛʠʷ ʢʘʪʦ: ʤʘʰʠʥʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ, ʫʩʪʨʦʡʩʪʚʘ, ʠʟʤʝʨʚʘʪʝʣʥʠ 

ʧʨʠʙʦʨʠ, ʟʘʱʠʪʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʚʦʜʥʠʢʦʚʠ ʤʘʪʝʨʠʘʣʠ. 

Å ʉʣʝʜʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʩʘ ʠʟʚʲʥ ʧʨʝʜʤʝʪʘ ʥʘ ʪʘʟʠ ɼʠʨʝʢʪʠʚʘ: 

Å ɽʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʧʦʣʟʚʘʥʝ ʚʲʚ ʚʟʨʠʚʦʦʧʘʩʥʘ ʩʨʝʜʘ; 

Å ɽʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʨʘʜʠʦʣʦʛʠʯʥʠ ʠ ʤʝʜʠʮʠʥʩʢʠ ʮʝʣʠ; 

Å ɽʣʝʢʪʨʠʯʝʩʢʠ ʯʘʩʪʠ ʟʘ ʪʦʚʘʨʥʠ ʠ ʧʲʪʥʠʯʝʩʢʠ ʘʩʘʥʩʴʦʨʠ; 

Å ɽʣʝʢʪʨʦʤʝʨʠ; 

Å ʑʝʧʩʝʣʠ ʠ ʢʦʥʪʘʢʪʠ ʟʘ ʧʦʣʟʚʘʥʝ ʚ ʙʠʪʘ; 

Å ʈʘʜʠʦ-ʝʣʝʢʪʨʠʯʝʩʢʘ ʠʥʪʝʨʬʝʨʝʥʮʠʷ; 

Å ʉʧʝʮʠʘʣʠʟʠʨʘʥʦ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚ ʩʘʤʦʣʝʪʠ, 

ʢʦʨʘʙʠ ʠʣʠ ʚ ʞʝʣʝʟʥʠʮʠ, ʢʦʝʪʦ ʠʟʧʲʣʥʷʚʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪ, ʬʦʨʤʫʣʠʨʘʥʠ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʢʦʠʪʦ 

ʫʯʘʩʪʚʘʪ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ. 

 

ɼʠʨʝʢʪʠʚʘ ɽʄʉ 89/336/ɽɽʉ* (ñɽʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪò) 

 

    ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʩʝ ʦʪʥʘʩʷ ʟʘ ʚʩʠʯʢʠ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʠ ʝʣʝʢʪʨʦʥʥʠ ʘʧʘʨʘʪʠ, ʢʘʢʪʦ ʠ ʟʘ ʩʠʩʪʝʤʠ ʠ ʠʥʩʪʘʣʘʮʠʠ, 

ʩʲʜʲʨʞʘʱʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠ/ʠʣʠ ʝʣʝʢʪʨʦʥʥʠ ʢʦʤʧʦʥʝʥʪʠ. ɺ ʯʘʩʪʥʦʩʪ, 

ʘʧʘʨʘʪʠʪʝ ʦʙʭʚʘʥʘʪʠ ʦʪ ʪʘʟʠ ɼʠʨʝʢʪʠʚʘ ʩʝ ʨʘʟʜʝʣʷʪ ʚ ʩʣʝʜʥʠʪʝ 

ʢʘʪʝʛʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʚʦʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

Å ɹʠʪʦʚʠ ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʟʦʥʥʠ ʧʨʠʝʤʥʠʮʠ; 

Å ʇʨʦʤʠʰʣʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʦ ʦʙʦʨʫʜʚʘʥʝ; 

Å ʄʦʙʠʣʥʠ ʨʘʜʠʦ ʫʩʪʨʦʡʩʪʚʘ; 

Å ʄʦʙʠʣʥʠ ʨʘʜʠʦ ʠ ʢʦʤʝʨʩʠʘʣʥʦ ʨʘʜʠʦ-ʪʝʣʝʬʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ; 

Å ʄʝʜʠʮʠʥʩʢʠ ʠ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʘʧʘʨʘʪʠ; 

Å ʆʙʦʨʫʜʚʘʥʝ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (Iʊɽ); 

Å ɹʠʪʦʚʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʨʝʜʠ ʠ ʙʠʪʦʚʦ ʝʣʝʢʪʨʦʥʥʦ ʦʙʦʨʫʜʚʘʥʝ; 

Å ɸʚʠʘʮʠʦʥʥʠ ʠ ʤʦʨʝʧʣʘʚʘʪʝʣʥʠ ʨʘʜʠʦ ʘʧʘʨʘʪʠ; 

Å ʆʙʨʘʟʦʚʘʪʝʣʥʦ ʝʣʝʢʪʨʦʥʥʦ ʦʙʦʨʫʜʚʘʥʝ; 

Å ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʤʨʝʞʠ ʠ ʘʧʘʨʘʪʠ; 

Å ʈʘʜʠʦ ʠ ʪʝʣʝʚʠʟʠʦʥʥʠ ʠʟʣʲʯʚʘʪʝʣʠ; 

Å ʆʩʚʝʪʣʝʥʠʝ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʠ ʣʘʤʧʠ. 
 

ɸʧʘʨʘʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʢʦʥʩʪʨʫʠʨʘʥʠ ʪʘʢʘ, ʯʝ: 

 

   ʘ) ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʩʤʫʱʝʥʠʷ, ʢʦʠʪʦ ʛʝʥʝʨʠʨʘ ʜʘ ʥʝ ʧʨʝʚʠʰʘʚʘʪ 

ʥʠʚʦ ʧʦʟʚʦʣʷʚʘʱʦ ʥʘ ʨʘʜʠʦ ʠ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʠ ʜʨʫʛʠ ʫʩʪʨʦʡʩʪʚʘ ʜʘ ʨʘʙʦʪʷʪ ʧʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ; 

  ʙ) ʘʧʘʨʘʪʠʪʝ ʜʘ ʠʤʘʪ ʘʜʝʢʚʘʪʥʦ ʥʠʚʦ ʥʘ ʚʲʪʨʝʰʝʥ ʠʤʫʥʠʪʝʪ ʢʲʤ 

ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠ ʩʤʫʱʝʥʠʷ ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. 

ɽʜʠʥ ʘʧʘʨʘʪ ʩʝ ʦʙʷʚʷʚʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʪʦʯʢʠ ʘ) ʠ ʙ), 

ʢʦʛʘʪʦ ʪʦʡ ʦʪʛʦʚʘʨʷ ʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʠʪʝ ʩʪʘʥʜʘʨʪʠ, ʦʪʥʘʩʷʱʠ ʩʝ ʟʘ 

ʥʝʛʦʚʦʪʦ ʧʨʦʜʫʢʪʦʚʦ ʩʝʤʝʡʩʪʚʦ ʠʣʠ ʚ ʩʣʫʯʘʡ, ʯʝ ʥʷʤʘ ʪʘʢʲʚ ʥʘ ʦʙʱʠʪʝ 

ʩʪʘʥʜʘʨʪʠ. 
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 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 ʉʪʘʥʜʘʨʪʠ 

 
ɿʥʘʢ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʛʣʘʩʥʦ ʜʠʨʝʢʪʠʚʘ ʉɽ 

     

    ɿʥʘʢʲʪ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʛʣʘʩʥʦ ʜʠʨʝʢʪʠʚʘ ʉɽ ʧʦʢʘʟʚʘ, ʯʝ ʩʘ 

ʠʟʧʲʣʥʝʥʠ ʚʩʠʯʢʠ ʟʘʜʲʣʞʝʥʠʷ, ʥʘʣʦʞʝʥʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʝʛʦʚʠʪʝ ʧʨʦʜʫʢʪʠ, ʟʘʣʝʛʥʘʣʠ ʚ ʜʠʨʝʢʪʠʚʠʪʝ ʥʘ 

ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʥʦʩʪ ʠ ʦʪʥʘʩʷʱʠ ʩʝ ʜʦ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʟʥʘʢ 

(ʉɽ).  

 
 

    ʂʦʛʘʪʦ ʝʜʠʥ ʧʨʦʜʫʢʪ ʠʤʘ ʟʥʘʢ ʉɽ, ʪʦʚʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʝʢʣʘʨʘʮʠʷ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠʣʠ ʥʝʛʦʚʠʪʝ ʫʧʲʣʥʦʤʦʱʝʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʯʝ 

ʚʲʧʨʦʩʥʠʷʪ ʧʨʦʜʫʢʪ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʚʩʠʯʢʠ ʧʨʠʣʦʞʠʤʠ ʠʟʠʩʢʚʘʥʠʷ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʧʨʦʮʝʜʫʨʠʪʝ ʧʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝ. ʊʦʚʘ 

ʥʘʩʲʨʯʘʚʘ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ ʚ ʠʟʥʘʩʷʥʝʪʦ ʥʘ ʧʘʟʘʨʘ ʠ ʚʲʚʝʞʜʘʥʝʪʦ ʚ 

ʝʢʩʧʣʘʪʘʮʠʷ ʥʘ ʧʨʦʜʫʢʪʠ ʥʦʩʝʱʠ ʟʥʘʢʘ ʉɽ, ʦʩʚʝʥ ʘʢʦ ʪʘʟʠ ʤʷʨʢʘ ʥʝ ʝ 

ʦʙʦʩʥʦʚʘʥʘ ʩ ʜʦʢʘʟʘʥʦ ʥʝʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʧʨʦʜʫʢʪʘ. 

 

    ɹʣʦʢ-ʩʭʝʤʘ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʥʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ, 

ʦʧʨʝʜʝʣʝʥʠ ʚ ɼʠʨʝʢʪʠʚʘ 2006/95/ʉɽ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ, 

ʧʨʦʝʢʪʠʨʘʥʦ ʟʘ ʧʦʣʟʚʘʥʝ ʚ ʦʧʨʝʜʝʣʝʥ ʦʙʭʚʘʪ ʥʘ ʥʘʧʨʝʞʝʥʠʝ: 

 

 
 

ʆʜʦʙʨʝʥʠʝ ʟʘ ʤʦʨʩʢʠ ʧʨʠʣʦʞʝʥʠʷ 

 

   ʋʩʣʦʚʠʷʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʢʦʠʪʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ 

ʧʨʝʢʲʩʚʘʯʠʪʝ ʚ ʢʦʨʘʙʥʠ ʠʥʩʪʘʣʘʮʠʠ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʣʠʯʥʠ ʦʪ ʪʝʟʠ 

ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʧʨʠ ʩʪʘʥʜʘʨʪʥʠʪʝ ʧʨʦʤʠʰʣʝʥʠ ʧʨʠʣʦʞʝʥʠʷ; ʚ 

ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʟʘ ʤʦʨʩʢʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝ ʜʘ ʩʘ ʥʝʦʙʭʦʜʠʤʠ 

ʠʥʩʪʘʣʘʮʠʠ ʟʘ ʩʧʝʮʠʬʠʯʥʠ ʫʩʣʦʚʠʷ, ʢʘʪʦ: 

     - ʟʘ ʦʢʦʣʥʘ ʩʨʝʜʘ ʩ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʚʣʘʞʥʘ ʛʦʨʝʱʘ ʘʪʤʦʩʬʝʨʘ ʠʣʠ ʩʦʣʝʥʘ ʤʲʛʣʘ; 

     - ʟʘ ʢʦʨʘʙʥʘ ʩʨʝʜʘ (ʤʘʰʠʥʥʘ ʟʘʣʘ), ʢʲʜʝʪʦ ʘʧʘʨʘʪʠʪʝ ʨʘʙʦʪʷʪ ʧʨʠ 

ʥʘʣʠʯʠʝ ʥʘ ʚʠʙʨʘʮʠʠ ʩ ʚʠʩʦʢʘ ʘʤʧʣʠʪʫʜʘ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ. 

    

    ɿʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʧʨʘʚʠʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʚ ʪʘʢʠʚʘ ʩʨʝʜʠ, 

ʢʦʨʘʙʥʠʪʝ ʨʝʛʠʩʪʨʠ ʠʟʠʩʢʚʘʪ ʘʧʘʨʘʪʠʪʝ ʜʘ ʩʘ ʠʟʧʠʪʘʥʠ ʩʲʛʣʘʩʥʦ 

ʩʧʝʮʠʬʠʯʥʠʪʝ ʪʠʧʦʚʠ ʠʟʧʠʪʘʥʠʷ, ʥʘʡ-ʚʘʞʥʠ ʦʪ ʢʦʠʪʦ ʩʘ ʪʝʟʠ ʟʘ 

ʚʠʙʨʘʮʠʠ, ʜʠʥʘʤʠʯʥʦ ʦʪʢʣʦʥʝʥʠʝ, ʚʣʘʞʥʦʩʪ ʠ ʠʟʧʠʪʘʥʠʷ ʥʘ ʩʫʭʦ 

ʥʘʛʨʷʚʘʥʝ. 
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     Iɽʉ ʜʝʢʣʘʨʘʮʠʷʪʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʟʷʚʣʝʥʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʢʦʡʪʦ ʜʝʢʣʘʨʠʨʘ ʥʘ ʩʚʦʷ ʩʦʙʩʪʚʝʥʘ ʦʪʛʦʚʦʨʥʦʩʪ, ʯʝ 

ʮʷʣʦʪʦ ʦʙʦʨʫʜʚʘʥʝ, ʚʩʠʯʢʠ ʧʨʦʮʝʜʫʨʠ ʠʣʠ ʫʩʣʫʛʠ ʩʝ ʦʪʥʘʩʷʪ ʠ 

ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʢʦʥʢʨʝʪʥʠ ʩʪʘʥʜʘʨʪʠ (ʜʠʨʝʢʪʠʚʠ) ʠʣʠ ʜʨʫʛʠ 

ʥʦʨʤʘʪʠʚʥʠ ʜʦʢʫʤʝʥʪʠ. 

 

     Iɽʉ ʜʝʢʣʘʨʘʮʠʷʪʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘ ʩʣʝʜʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ: 

Å ʠʤʝ ʠ ʘʜʨʝʩ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠʣʠ ʥʝʛʦʚʠʷ ʝʚʨʦʧʝʡʩʢʠ ʧʨʝʜʩʪʘʚʠʪʝʣ; 

Å ʦʧʠʩʘʥʠʝ ʥʘ ʧʨʦʜʫʢʪʘ; 

Å ʠʟʙʨʦʷʚʘʥʝ ʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʠʪʝ ʩʪʘʥʜʘʨʪʠ ʠ ʜʠʨʝʢʪʠʚʠ, ʢʦʠʪʦ ʩʝ 

ʠʤʘʪ ʧʨʝʜʚʠʜ; 

Å ʠʟʙʨʦʷʚʘʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ; 

Å ʜʚʝʪʝ ʧʦʩʣʝʜʥʠ ʮʠʬʨʠ ʦʪ ʛʦʜʠʥʘʪʘ ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʟʥʘʢʘ ʉɽ; 

Å ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʣʠʮʘʪʘ, ʧʦʜʧʠʩʘʣʠ ʜʝʢʣʘʨʘʮʠʷʪʘ. 

     
     ɽʜʠʥ ʝʢʟʝʤʧʣʷʨ ʥʘ Iɽʉ ʜʝʢʣʘʨʘʮʠʷʪʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʘʟʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠʣʠ ʥʝʛʦʚʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣ ʟʘʝʜʥʦ ʩ 

ʪʝʭʥʠʯʝʩʢʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. 
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5.3 ɿʘʱʠʪʘ ʦʪ ʜʠʨʝʢʪʝʥ ʠ ʦʪ 

ʠʥʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ 

5.4 ʊʊ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.5 ʊN ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.6 Iʊ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʘ ʤʨʝʞʘ 

5.7 ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ 

5.8 ʄʘʢʩʠʤʘʣʥʘ ʟʘʱʠʪʝʥʘ ʜʲʣʞʠʥʘ ʟʘ 

ʟʘʱʠʪʘ ʥʘ ʭʦʨʘ 

6 ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ 

6.1 ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ 

6.2 ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʧʦʚʨʝʜʠʪʝ 

6.3 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ: Ăʄʝʪʦʜ ʥʘ ʤʦʱʥʦʩʪʪʘ ʥʘ 

ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝò 

6.4 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ Ik ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʢʘʙʝʣʘ 

ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʪʦʟʠ ʧʨʝʜʠ ʥʝʛʦ 

6.5 ɸʣʛʝʙʨʘ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ 

ʇʨʠʣʦʞʝʥʠʝ ɸ: ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ 

ʥʘ ʪʦʚʘʨʘ Ib 

ʇʨʠʣʦʞʝʥʠʝ ɺ: ʍʘʨʤʦʥʠʮʠ 

ʇʨʠʣʦʞʝʥʠʝ ʉ: ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ k ʟʘ ʢʘʙʝʣʠ (k2S2) 



 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 

1.2 Iɽʉ ʩʪʘʥʜʘʨʪʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ 
 

ʉʊɸʅɼɸʈʊ ɻʆɼʀʅɸ ɿɸɻʃɸɺʀɽ 

IEC 60027-1 19
2 
ɹʫʢʚʝʥʠ ʩʠʤʚʦʣʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘʪʘ - 

ʏʘʩʪ 1: ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ 

IEC 6003
-1 2004 
ɺʲʨʪʷʱʠ ʩʝ ʝʣʝʢʪʨʠʯʝʩʢʠ ʤʘʰʠʥʠ - ʏʘʩʪ 1: 

ʅʦʤʠʥʘʣʥʠ ʠ ʨʘʙʦʪʥʠ ʭʘʨʘʢʪʝʨ
ʩʪʠʢʠ 

IEC 60671-

DB Snapshot 
2007 ɻʨʘʬʠʯʥʠ ʩʠʤʙʦʣʠ ʟʘ
ʩʭʝʤʠ 


EC 61082-1 2006 
ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠ ʠʟʧʦʣʟʙʘʥʠ ʚ 

ʝʣʝʢʪʨʦʪʝʭʥʠʢʘʪʘ. ʏʘʩʪ 1: ʆʙʱʠ ʠʟʠʩʢʚʘʥʠʷ 

IEC 60038 2002 ʉʪʘʥʜʘʨʪʥ
 ʥʘʧʨʝʞʝʥʠʷ ʥʘ IEC 

IEC 60
64-1 2002 

ʂʦʦʨʜʠʥʘʮʠʷ ʥʘ ʠʟʦʣʘʮʠʷʪʘ ʟʘ ʩʲʦʨʲʞʝʥʠʷ ʚ 

ʩʠʩʪʝʤʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨ
ʞʝʥʠʝ - ʏʘʩʪ 1: ʇʨʘʚʠʣʘ, 

ʠʟʠʩʢʚʘʥʠʷ ʠ ʠʟʧʠʪʚʘʥʠʷ 

IEC 60909-0 200 

ʊʦʢʦʚʝ ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ ʚ ʪʨʠʬʘʟʥʠ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʤʝʥʣʠʚʦ ʥʘʧʨʝʞʝʥʠʝ - 

ʏʘʩʪ 0: 
ʟʯʠʩʣʷʚʘʥʝ ʥʘ ʪʦʢʦʚʝʪʝ 

IEC 608
5-1 1993 

ʊʦʢʦʚʝ ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ 

ʚʲʟʜʝʡʩʪʚʠʷʪʘ - ʏʘʩʪ 1: ʊʝʨʤʠʥʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʤʝʪʦʜʠ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ 

IEC 600
6-1 2000 
ʉʠʣʦʚʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ - ʏʘʩʪ 1: ʆʙʱʠ 

ʧʦʣʦʞʝʥʠ ̫

IEC 60076-2 1993 ʉʠʣʦʚʠ ʪʨʘʥʩʬʦʨʤʘʪʦ
ʠ - ʏʘʩʪ 2: ʇʨʝʛʨʷʚʘʥʝ 

IEC 6007
-3 2000 

ʉʠʣʦʚʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ - ʏʘʩʪ 3: ʅʠʚʘ ʥʘ 

ʠʟʦʣʘʮʠʷʪʘ, ʠʟʧʠʪʚʘʥʠʷ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʷʢʦʩʪ ʥʘ 

ʠʟʦʣʘʮʠʷʪʘ ʠ ʚʲʥʰʥʠ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʚʲʚ 

ʚʲʟʜʫʭ 

IEC 60076-5 2006 
ʉʠʣʦʚʠ ʪʨʘʥʩʬ
ʨʤʘʪʦʨʠ - ʏʘʩʪ 5: ʋʩʪʦʡʯʠʚʦʩʪ ʥʘ 

ʢʲʩʠ ʩʲʝʜʠʥʝʥʠʷ 

IEm 60616 1
78 
ʄʘʨʢʠʨʦʚʢʠ ʟʘ
ʢʣʝʤʠ ʠ ʠʟʚʦʜʠ ʥʘ ʩʠʣʦʚʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ 

IEC 60076-11 2004 
ʉʠʣʦʚʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ - ʏʘʩ
 11: ʉʫʭʠ 

ʪʨʘʥʩ
ʦʨʤʘʪʦʨʠ 

IEC 6044 2006 

ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʠ ʧʨʠʥʮʠʧʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʦʚʝʢ-ʤʘʰʠʥʘ, ʤʘʨʢʠʨʦʚʢʘ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ - ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʠʟʚʦʜʠ ʥʘ 

ʩʲʦʨʲʞʝʥʠʷ ʠ ʥʘ ʢʨʘʠʱʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠ 

IEC 60073 2002 

ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʠ ʧʨʠʥʮʠʧʠ ʟʘ ʙʝ
ʦʧʘʩʥʦʩʪ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʦʚʝʢ-ʤʘʰʠʥʘ, ʤʘʨʢʠʨʘʥʝ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ - ʇʨʠʥʮʠʧʠ ʟʘ ʢʦʜʠʨʘʥʝ ʥʘ 

ʠʥʜʠʢʘʪʦʨʠ ʠ ʦʨʛʘʥʠ ʟʘ ʟʘʜʝʡʩʪʚʘʥʝ 

IEC 60446 1999 

ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʠ ʧʨʠʥʮʠʧʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʦʚʝʢ - ʤʘʰʠʥʘ, ʤʘʨʢʠʨʦʚʢʘ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ - ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʧʨʦʚʦʜʥʠʮʠ 

ʯʨʝʟ ʮʚʝʪʦʚʝ ʠ ʮʠʬʨʠ 

IEC 60447 2004 

ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʠ ʧʨʠʥʮʠʧʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ 

ʚʟʘʠʤʦʜʝʘʩʪʚʠʝ ʯʦʚʝʢ-ʤʘʰʠʥʘ, ʤʘʨʢʠʨʦʚʢʘ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ - ʇʨʠʥʮʠʧʠ ʥʘ ʜʝʡʩʪʚʠʝ 

IEC 
0947-1 2004 
ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

1: ʆʙʱʠ ʧʨʘʚʠʣʘ 

IEC 60947-2 2006 
ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

2: ɸʚʪʦʤʘʪʠʯʥʠ ʧʨʝʢʲʩʚʘʯʠ 

 

 

ɺʲʚʝʜʝʥʠʝ 

1. ʉʪʘʥʜʘʨʪʠ 

1.1 ʆʙʱʠ ʘʩʧʝʢʪʠ 

1.2 Iɽʉ ʩʪʘʥʜʘʨʪʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ 

ʠʥʩʪʘʣʘʮʠʠ 

2 ɿʘʱʠʪʘ ʥʘ ʟʘʭʨʘʥʚʘʱʠ ʣʠʥʠʠ 

2.1 ɺʲʚʝʜʝʥʠʝ 

2.2 ʇʦʣʘʛʘʥʝ ʠ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ 

ʢʘʙʝʣʠ 

2.3 ɿʘʱʠʪʘ ʦʪ ʧʨʝʪʦʚʘʨʚʘʥʝ 

2.4 ɿʘʱʠʪʘ ʦʪ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ 

2.5 ʅʝʫʪʨʘʣʥʠ ʠ ʟʘʱʠʪʥʠ 

ʧʨʦʚʦʜʥʠʮʠ 

2.6 ʄʘʛʠʩʪʨʘʣʥʠ ʰʠʥʦʧʨʦʚʦʜʠ 

3 ɿʘʱʠʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ 

ʦʙʦʨʫʜʚʘʥʝ 

3.1 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ 

ʦʩʚʝʪʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ 

3.2 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ ʛʝʥʝʨʘʪʦʨʠ 

3.3 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ ʜʚʠʛʘʪʝʣʠ 

3.4 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ 
4 ʂʦʨʝʢʮʠʷ ʥʘ ʬʘʢʪʦʨʘ ʥʘ 

ʤʦʱʥʦʩʪʪʘ 

4.1 ʆʙʱʠ ʘʩʧʝʢʪʠ 

4.2 ʄʝʪʦʜʠ ʥʘ ʢʦʨʝʢʮʠʷ ʥʘ ʬʘʢʪʦʨʘ 

ʥʘ ʤʦʱʥʦʩʪʪʘ 

4.3 ʇʨʝʢʲʩʚʘʯʠ ʟʘ ʟʘʱʠʪʘ ʠ 

ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʥʠ 

ʙʘʪʝʨʠʠ 

5 ɿʘʱʠʪʘ ʥʘ ʭʦʨʘʪʘ 

5.1 ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ: ʚʲʟʜʝʡʩʪʚʠʝ 

ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʦʢ ʚʲʨʭʫ ʯʦʚʝʢʘ 

5.2 ʊʠʧʦʚʝ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.3 ɿʘʱʠʪʘ ʦʪ ʜʠʨʝʢʪʝʥ ʠ ʦʪ 

ʠʥʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ 

5.4 ʊʊ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.5 ʊN ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.6 Iʊ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʘ ʤʨʝʞʘ 

5.7 ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ 

5.8 ʄʘʢʩʠʤʘʣʥʘ ʟʘʱʠʪʝʥʘ ʜʲʣʞʠʥʘ 

ʟʘ ʟʘʱʠʪʘ ʥʘ ʭʦʨʘ 

6 ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ 

6.1 ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ 

6.2 ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʧʦʚʨʝʜʠʪʝ 

6.3 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ: Ăʄʝʪʦʜ ʥʘ ʤʦʱʥʦʩʪʪʘ 

ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝò 

6.4 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ Ik ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʢʘʙʝʣʘ 

ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʪʦʟʠ ʧʨʝʜʠ ʥʝʛʦ 

6.5 ɸʣʛʝʙʨʘ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ 

ʇʨʠʣʦʞʝʥʠʝ ɸ: ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ 

ʥʘ ʪʦʚʘʨʘ Ib 

ʇʨʠʣʦʞʝʥʠʝ ɺ: ʍʘʨʤʦʥʠʮʠ 

ʇʨʠʣʦʞʝʥʠʝ ʉ: ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ k ʟʘ ʢʘʙʝʣʠ (k2S2) 



 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 
 

 

IEC 60947-3 2005 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

3: ʊʦʚʘʨʦʚʠ ʧʨʝʢʲʩʚʘʯʠ, ʨʘʟʝʜʠʥʠʪʝʣʠ, ʪʦʚʘʨʦʚ 

ʧʨʝʢʲʩʚʘʯ-ʨʘʟʝʜʠʥʠʪʝʣʠ ʠ ʘʧʘʨʘʪʠ ʢʦʤʙʠʥʠʨʘʥʠ ʩ 

ʧʨʝʜʧʘʟʠʪʝʣʠ 

IEC 60947-4-

1 
2002 

ʂʦʤʫʪʘʮʠʦʥʥ
 ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - 

ʏʘʩʪ 4: ʂʦʥʪʘʢʪʦʨʠ ʠ ʧʫʩʢʘʪʝʣʠ ʟʘ ʜʚʠʛʘʪʝʣʠ - 

ɽʣʝʢʪʨʦʤʝʭʘʥʠʯʥʠ ʢʦʥʪʘʢʪʦʨʠ ʠ ʧʫʩʢʘʪʝʣʠ ʟʘ 

ʜʚʠʛʘʪʝʣʠ 

IEC 60947-4-

2 
2007 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

4-2: ʂʦʥʪʘʢʪʦʨʠ ʠ ʧʫʩʢʘʪʝʣʠ ʟʘ ʜʚʠʛʘʪʝʣʠ - 

ʇʨʦʤʝʥʣʠʚʦʪʦʢʦʚʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʠ ʢʦʥʪʨʦʣʝʨʠ 

ʠ ʧʫʩʢʘʪʝʣʠ ʟʘ ʜʚʠʛʘʪʝʣʠ 

IEC 60947-4-

3 
2007 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

4-3: ʂʦʥʪʘʢʪʦʨʠ ʠ ʧʫʩʢʘʪʝʣʠ ʟʘ ʜʚʠʛʘʪʝʣʠ - 

ʇʨʦʤʝʥʣʠʚʦʪʦʢʦʚʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʠ ʢʦʥʪʨʦʣʝʨʠ 

ʠ ʢʦʥʪʘʢʪʦʨʠ ʟʘ ʪʦʚʘʨʠ, ʨʘʟʣʠʯʥʠ ʦʪ ʜʚʠʛʘʪʝʣʠ 

IEC 

6094

5-1 
2003 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

5-1: ɸʧʘʨʘʪʠ ʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ ʚʲʚ 

ʚʝʨʠʛʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ - ɽʣʝʢʪʨʦʤʝʭʘʥʠʯʥʠ 

ʘʧʘʨʘʪʠ ʚʲʚ ʚʝʨʠʛʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

IEC 60947-5-

2 
2004 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

5-2: ɸʧʘʨʘʪʠ ʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ 
ʲʚ 

ʚʝʨʠʛʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ - ʇʨʝʢʲʩʚʘʯʠ, ʟʘʜʝʡʩʪʚʘʱʠ 

ʩʝ ʧʨʠ ʧʨʠʙʣʠʞʘʚʘʥʝ 

IEC 60947-5-

3 
2
05 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

5-3: ɸʧʘʨʘʪʠ ʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ ʚʲʚ 

ʚʝʨʠʛʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ - ʀʟʠʩʢʚʘʥʠʷ ʟʘ ʘʧʘʨʘʪʠ, 

ʟʘʜʝʡʩʪʚʘʱʠ ʩʝ ʧʨʠ ʧʨʠʙʣʠʞʘʚʘʥʝ ʩ ʦʧʨʝʜʝʣʝʥʦ 

ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʫʩʣʦʚʠʷ ʥʘ ʧʦʚ
ʝʜʘ 

I
C 60947-5-

4 
2002 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

5: ɸʧʘʨʘʪʠ ʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ ʚʲʚ ʚʝʨʠʛʠʪʝ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ - ʈʘʟʜʝʣ 4: ʄʝʪʦʜʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʥʠʩʢʦ ʝʥʝʨʛʠʡʥʠ ʢʦʥʪʘʢʪʠ. 

ʉʧʝʮʠʘʣʥʠ ʠʟʧʠʪʚʘʥʠʷ 

IEC 60947-5-

5 
2005 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

5-5: ɸʧʘʨʘʪʠ ʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ ʚʲʚ 

ʚʝʨʠʛʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ - ɽʣʝʢʪʨʠʯʝʩʢʦ ʫʩʪʨʦʡʩʪʚʦ 

ʟʘ ʘʚʘʨʠʡʥʦ ʩʧʠʨʘʥʝ ʩ ʤʝʭʘʥʠʯʥʘ ʟʘʢʣʶʯʚʘʱʘ 

ʬʫʥʢʮʠʷ 

IEC 60947-5-

6 
1999 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

5-6: ɸʧʘʨʘʪʠ ʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ ʚʲʚ 

ʚʝʨʠʛʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ - ʇʦʩʪʦʷʥʥʦʪʦʢʦʚ 

ʠʥʪʝʨʬʝʡʩ ʟʘ ʯʫʩʪʚʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʟʘʜʝʡʩʪʚʘʱʠ 

ʩʝ ʧʨʠ ʧʨʠʙʣʠʞʘʚʘʥʝ ʠ ʧʨʝʚʢʣʶʯʚʘʱʠ ʫʩʠʣʚʘʪʝʣʠ 

(NAMUR) 


EC 60947-6-

1 
2005 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

6-1: ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʦ ʦʙʦʨʫʜʚʘʥʝ - ʇʨʝʥʦʩʥʦ 

ʢʦʤʫʪʘʮʠʦʥʥʦ ʦʙʦʨʫʜʚʘʥʝ 

IEC 60947-

6
2 
2002 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

6-1: ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʦ ʦʙʦʨʫʜʚʘʥʝ - 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ (ʠʣʠ ʦʙʦʨʫʜʚʘʥʝ) ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʟʘʱʠʪʘ (CPS) 

IEC 60947-7-

1 
200 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

7: ʉʧʦʤʘʛʘʪʝʣʥʦ ʦʙʦʨʫʜʚʘʠʝ - ʈʘʟʜʝʣ 1: ʂʣʝʤʠ ʟʘ 

ʤʝʜʥʠ ʧʨʦʚʦʜʥʠʮʠ 

 

 

ɺʲʚʝʜʝʥʠʝ 

1. ʉʪʘʥʜʘʨʪʠ 

1.1 ʆʙʱʠ ʘʩʧʝʢʪʠ 

1.2 Iɽʉ ʩʪʘʥʜʘʨʪʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ 

ʠʥʩʪʘʣʘʮʠʠ 

2 ɿʘʱʠʪʘ ʥʘ ʟʘʭʨʘʥʚʘʱʠ ʣʠʥʠʠ 

2.1 ɺʲʚʝʜʝʥʠʝ 

2.2 ʇʦʣʘʛʘʥʝ ʠ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ 

ʢʘʙʝʣʠ 

2.3 ɿʘʱʠʪʘ ʦʪ ʧʨʝʪʦʚʘʨʚʘʥʝ 

2.4 ɿʘʱʠʪʘ ʦʪ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ 

2.5 ʅʝʫʪʨʘʣʥʠ ʠ ʟʘʱʠʪʥʠ 

ʧʨʦʚʦʜʥʠʮʠ 

2.6 ʄʘʛʠʩʪʨʘʣʥʠ ʰʠʥʦʧʨʦʚʦʜʠ 

3 ɿʘʱʠʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ 

ʦʙʦʨʫʜʚʘʥʝ 

3.1 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ 

ʦʩʚʝʪʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ 

3.2 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ ʛʝʥʝʨʘʪʦʨʠ 

3.3 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ ʜʚʠʛʘʪʝʣʠ 

3.4 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ 
4 ʂʦʨʝʢʮʠʷ ʥʘ ʬʘʢʪʦʨʘ ʥʘ 

ʤʦʱʥʦʩʪʪʘ 

4.1 ʆʙʱʠ ʘʩʧʝʢʪʠ 

4.2 ʄʝʪʦʜʠ ʥʘ ʢʦʨʝʢʮʠʷ ʥʘ ʬʘʢʪʦʨʘ 

ʥʘ ʤʦʱʥʦʩʪʪʘ 

4.3 ʇʨʝʢʲʩʚʘʯʠ ʟʘ ʟʘʱʠʪʘ ʠ 

ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʥʠ 

ʙʘʪʝʨʠʠ 

5 ɿʘʱʠʪʘ ʥʘ ʭʦʨʘʪʘ 

5.1 ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ: ʚʲʟʜʝʡʩʪʚʠʝ 

ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʦʢ ʚʲʨʭʫ ʯʦʚʝʢʘ 

5.2 ʊʠʧʦʚʝ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.3 ɿʘʱʠʪʘ ʦʪ ʜʠʨʝʢʪʝʥ ʠ ʦʪ 

ʠʥʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ 

5.4 ʊʊ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.5 ʊN ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.6 Iʊ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʘ ʤʨʝʞʘ 

5.7 ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ 

5.8 ʄʘʢʩʠʤʘʣʥʘ ʟʘʱʠʪʝʥʘ ʜʲʣʞʠʥʘ 

ʟʘ ʟʘʱʠʪʘ ʥʘ ʭʦʨʘ 

6 ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ 

6.1 ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ 

6.2 ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʧʦʚʨʝʜʠʪʝ 

6.3 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ: Ăʄʝʪʦʜ ʥʘ ʤʦʱʥʦʩʪʪʘ 

ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝò 

6.4 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ Ik ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʢʘʙʝʣʘ 

ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʪʦʟʠ ʧʨʝʜʠ ʥʝʛʦ 

6.5 ɸʣʛʝʙʨʘ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ 

ʇʨʠʣʦʞʝʥʠʝ ɸ: ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ 

ʥʘ ʪʦʚʘʨʘ Ib 

ʇʨʠʣʦʞʝʥʠʝ ɺ: ʍʘʨʤʦʥʠʮʠ 

ʇʨʠʣʦʞʝʥʠʝ ʉ: ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ k ʟʘ ʢʘʙʝʣʠ (k2S2) 



 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 
 

 

IEC 60947-

7-2 
2002 

ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 

7: 
ʧʦʤʘʛʘʪʝʣʥʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ - ʈʘʟʜʝʣ 2: 

ʂʣ
ʤʥʠ ʟʘ ʤʝʜʥʠ ʟʘʱʠʪʥʠ ʧʨʦʚʦʜʥʠʮʠ 

IEC 60439-1 20
4 

ʂʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʥʠʩʢʦ 

ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 1: ʊʠʧʦʚʦ ʠʟʧʠʪʘʥʠ ʠ ʯʘʩʪʠʯʥʦ 

ʪʠʧʦʚʦ ʠʟʧʠʪʘʥʠ ʢʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ 

ʫʩʪʨʦʡʩʪʚʘ 

IEC 60439-2 20
5 

ʂʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʥʠʩʢʦ 

ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 2: ʉʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 

ʤ
ʛʠʩʪʨʘʣʥʠ ʰʠʥʦʧʨʦʚʦʜʠ 

IEC 60439-3 2001 

ʂʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʥʠʩʢʦ 

ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 3: ʉʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 

ʢʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʥʠʩʢʦ 

ʥʘʧʨʝʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʤʦʥʪʘʞ ʚ ʤʝʩʪʘ, 

ʢʲʜʝʪʦ ʧʨʠ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʠʤʘʪ ʜʦʩʪʲʧ 

ʥʝʢʚʘʣʠʬʠʮʠʨʘʥʠ ʣʠʮʘ - ʈʘʟʧʨʝʜʝʣʠʪʝʣʥʠ
ʪʘʙʣʘ 

IEC 60439-4 2004 

ʂʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʥʠʩʢʦ 

ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 4: ʉʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 

ʢʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ 

ʩʪʨʦʠʪʝʣʥʠ ʧʣʦʱʘʜ
ʠ 


EC 60439- 2006 

ʂʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʥʠʩʢʦ 

ʥʘʧʨʝʞʝʥʠʝ - ʏʘʩʪ 5: ʉʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 

ʢʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʝʥʝʨʛʠʷ ʚ 

ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʤʨʝʞʠ ʟʘ ʦʙʱʝʩʪʚʝʥʠ ʤʝʩʪʘ 

IEC 61095 2000 
ɽʣʝʢʪʨʦʤʝʭʘʥʠʯʥ
 ʢʦʥʪʘʢʪʦʨʠ ʟʘ ʙʠʪʦʚʠ ʠ 

ʧʦʜʦʙʥʠ ʧ
ʠʣʦʞʝʥʠʷ 

IEC/TR 

60890 
1987 

ʄʝʪʦʜ ʥʘ ʦʮʝʥʢʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʪʦ ʧʦʚʠʰʝʥʠʝ 

ʯʨʝʟ ʝʢʩʪʨʘʧʦʣʘʮʠʷ ʥʘ ʯʘʩʪʠʯʥʦ ʪʠʧʦʚʦ ʠʟʧʠʪʘʥʠ 

ʫʨʝʜʙʠ (ʈʊʊɸ) ʥʘ ʢʦʤʧʣʝʢʪʥʠ ʢʦʤʫʪʘʮʠʦʥʥʠ 

ʫʩʪʨʦʡʩʪʚʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ 

IEC/TR 

61117 
1992 

ʄʝʪʦʜ ʥʘ ʦʮʝʥ
ʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥ
ʝ ʥʘ ʯʘʩʪʠʯʥʦ ʪʠʧʦʚʦ ʠʟʧʠʪʘʥʠ ʫʨʝʜʙʠ 

(ʈʊʊɸ) 

I
C 

60092
303 
1980 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʢʦʨʘʙʠ. ʏʘʩʪ 303: 

ʆʙʦʨʫʜʚʘʥʝ - ʉʠʣʦʚʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʟʘ ʦʩʚʝʪʣʝʥʠʝ 

IEC 60092-

301 
1980 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʢʦʨʘʙʠ. ʏʘʩʪ
301: 

ʆʙʦʨʫʜʚʘʥʝ - ɻʝʥʝʨʘʪʦʨʠ ʠ ʜʚ
ʛʘʪʝʣʠ 

IEC 60092-

101 
2002 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʢʦ
ʘʙʠ - ʏʘʩʪ 101: 

ʆʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʱʠ ʠʟʠʩʢʚʘʥʠʷ 

IEC 

60

2-401 

1980 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪ
ʣʘʮʠʠ ʥʘ ʢʦʨʘʙʠ - ʏʘʩʪ 401: 

ʄʦʥʪʘʞ ʠ ʠʟ
ʠ
ʚʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ 

I
C 60092-

201 
1994 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʢʦʨʘʙʠ - ʏʘʩʪ 201: 

ʇʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʠ - ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ 

IEC 6009
-

202 
1994 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʢʦʨʘʙʠ - ʏʘʩʪ 202: 

ʇʨʦʝʢʪʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤ
 -ɿʘʱʠʪʘ 
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 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 
 

 

IEC

0092-

3 
1997 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʢʦʨʘʙʠ - ʏʘʩʪ 302: 

ʂʦʤʧʣʝʢʪʥʠ ʢʦ
ʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ ʥʠʩʢʦ 

ʥʘʧʨʝʞʝʥʠʝ 

IEC 60092-

350 
2001 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʢʦʨʘʙʠ - ʏʘʩʪ 350: 

ʉʠʣʦʚʠ ʢʘʙʝʣʠ ʟʘ ʢʦʨʘʙʠ - ʆʙʱʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 

ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠ ʠʟʧʠ
ʘʥʠʷʪʘ 

IEC 

092-

3
2 
2005 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʢʦʨʘʙʠ - ʏʘʩʪ 352: 

ʀʟʙʠʨʘʥʝ 
 
ʦʣʘʛʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʢʘʙʝʣʠ 

IEC
60364-

5-52 
2001 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 5-52: 

ʀʟʙʠʨʘʥʝ ʠ ʤʦʥʪʘʞ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ 

- ʧʨʦʚʦʜʥʠʢʦʚʠ ʩʠʩʪʝʤʠ 

IEC 60227   

ʂʘʙʝʣʠ ʩ ʠʟʦʣʘʮʠʷ ʦʪ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ ʟʘ 

ʥʦʤʠʥʘʣʥʠ ʥʘʧʨʝʞʝʥʠʷ ʜʦ 450/750 V 

ʚʢʣʶʯʠʪʝʣʥʦ 

  1998 ʏ
ʩʪ 1: ʆʙʱʠ ʠʟ
ʩʢʚʘʥʠʷ 

  2003 ʏʘʩʪ 2: ʄʝʪʦʜʠ ʥʘ ʠʟʧʠʪʚʘʥʝ 

  1997 
ʏʘʩʪ 3: ʂʘʙʝʣʠ ʙʝʟ ʦʙʚʠʚʢʘ ʟʘ ʥʝʧʦʜʚʠʞʝʥ 


ʦʥʪʘʞ 

  1997 ʏʘʩʪ 4: ʂʘʙʝʣ
 ʩ ʦʙʚʠʚʢʘ ʟʘ ʥʝʧʦʜʚʠʞʝʥ ʤʦʥʪʘʞ 

  2003 ʏʘʩʪ 5: ɻʲʚʢʘʚʠ ʢʘʙʝʣʠ (ʰʥʫʨʦʚʝ) 

  2001 
ʏʘʩʪ 6: ɸʩʘʥʩʲʦʨʥʠ ʢʘʙʝʣʠ ʠ ʢʘʙʝʣʠ ʟʘ ʛʲʚʢʘʚʠ 

ʚʨʲʟʢʠ 

 
2003 

ʏʘʩʪ 7: ɻʲʚʢʘʚʠ ʢʘʙʝʣʠ ʝʢʨʘʥʠʨʘʥʠ ʠ 

ʥʝʝʢʨʘʥʠʨʘʥʠ ʩ ʜʚʘ ʠʣʠ ʧʦʚʝʯʝ ʧʨʦʚʦʜʥʠʢʘ 

IE
 60228 2004 ʊʦʢʦʧʨʦʚʦʜʠʤʠ ʞʠʣʘ ʥʘ ʠʟʦʣʠ
ʘʥʠ ʢʘʙʝʣʠ 

IEC 6024   
ʂʘʙʝʣʠ ʩ ʢʘʫʯʫʢʦʚʘ ʠʟʦʣʘʮʠʷ ʟʘ ʦʙʷʚʝʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʜʦ 450/750 V ʚʢʣʶʯʠʪʝʣʥʦ. 

  2003 ʏʘʩʪ 1: ʆʙʱ
 ʠʟʠʩʢʚʘʥ
  ̫

  1998 ʏʘʩʪ 2: ʄʝʪʦʜʠ ʥʘ ʠʟʧʠʪʚʘʥʝ 

  1994 
ʏʘʩʪ 3: ʊʦʧʣʠʥʥʦ ʫʩʪʦʡʯʠʚʠ ʢʘʙʝʣʠ ʩʲʩ 

ʩʠʣʠʢʦʥʦʚ
 ʠʟʦʣʘʮʠʷ 

  2004 ʏʘʩʪ 4: ʐʥʫʨʦʚʝ ʠ ʛʲʚʢʘʚʠ ʢʘʙʝʣʠ 

 
19
4 ʏ
ʩʪ 5: ɸʩʘʥʩʲʦʨʥʠ ʢʘʙʝʣʠ 

  1994 ʏʘʩ
 6: ʂʘʙ
ʣʠ ʟʘ ʝʣʝʢʪʨʦʜʲʛʦʚʦ ʟʘʚʘʨʷʚʘʥʝ 

  
1994 

ʏʘʩʪ 
: ʊʦʧʣʠʥʥʦ ʫʩʪʦʡʯʠʚʠ ʢʘʙʝʣʠ
ʩ ʠʟʦʣʘʮʠʷ 

ʦʪ EVA (ʝʪʠʣʝʥ-ʚʝʥʠʣ-ʘʮʝʪʘʪ) 

  2004 
ʏʘʩʪ 8: ʐʥʫʨʦʚʝ ʟʘ ʧʨʠʣʦʞʝʥ
ʷ, ʠʟʠʩʢʚʘʱʠ 

ʛʦʣʷʤʘ
ʛʲʚʢʘʚʦʩʪ 

IEC 60309-2 2005 

ʑʝʧʩʝʣʥʠ ʩʲʝʜʠʥʝʥʠʷ ʟʘ ʧʨʦʤʠʰʣʝʥʠ ʮʝʣʠ - 

ʏʘʩʪ 2: ʀʟʠʩʢʚʘʥʠʷ ʟʘ ʨʘʟʤʝʨʠʪʝ ʟʘ 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪ ʥʘ ʱʠʬʪʘ ʠ 
ʦʥʪʘʢʪʥʘʪʘ 

ʪʨʲʙʘ 

IEC 61008-1 2006 

ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ ʙʝʟ ʠʥʪʝʛʨʠʨʘʥ 

ʘʚʪʦʤʘʪʠʯʝʥ ʧʨʝʢʲʩʚʘʯ ʩʨʝʱʫ ʩʚʨʲʭʪʦʢ, ʟʘ 

ʙʠʪʦʚʘ ʠ ʧʦʜʦʙʥʘ ʫʧʦʪʨʝʙʘ (
ʇɿʆʊ) - ʏʘʩʪ 1: 

ʆʙ
ɦ ʧʨʘʚʠʣʘ 

IEC 61008-2-

1 
1990 

ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ ʙʝʟ ʠʥʪʝʛʨʠʨʘʥ 

ʘʚʪʦʤʘʪʠʯʝʥ ʧʨʝʢʲʩʚʘʯ ʩʨʝʱʫ ʩʚʨʲʭʪʦʢ ʟʘ 

ʙʠʪʦʚʘ ʠ ʧʦʜʦʙʥʘ ʫʧʦʪʨʝʙʘ (ɸʇɿʆʊ). ʏʘʩʪ 2-

1:
ʇʨʠʣʦʞʠʤʦʩʪ ʥʘ ʦʙʱʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ɸʇɿʆʊ, 

ʬʫʥʢʮʠʦʥʘʣʥʦ ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ 
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 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 
 

 

IEC 61008-

2-2 
1990 

ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ ʙʝʟ ʠʥʪʝʛʨʠʨʘʥ 

ʘʚʪʦʤʘʪʠʯʝʥ ʧʨʝʢʲʩʚʘʯ ʩʨʝʱʫ ʩʚʨʲʭʪʦʢ ʟʘ ʙʠʪʦʚʘ 

ʠ ʧʦʜʦʙʥʘ ʫʧʦʪʨʝʙʘ (ɸʇɿʆʊ). ʏʘʩʪ 2-2: 

ʇʨʠʣʦʞʠʤʦʩʪ ʥʘ ʦʙʱʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ɸʇɿʆʊ, 

ʬʫʥʢʮʠʦʥʘʣʥʦ ʟʘʚʠʩʠʤʠ ʦʪ ʥʘʧʨʝʞʝʥʠʝʪʦ ʥ
 

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤ
ʝʞʘ 

IEC 61009-1 2006 

ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ ʩ ʠʥʪʝʛʨʠʨʘʥ 

ʘʚʪʦʤʘʪʠʯʝʥ ʧʨʝʢʲʩʚʘʯ ʩʨʝʱʫ ʩʚʨʲʭʪʦʢ ʟʘ ʙʠʪʦʚʘ 

ʠ ʧʦʜʦʙʥʘ ʫʧʦʪʨʝʙʘ (ɸʇɿʆʊ) - ʏʘʩʪ 1: ʆʙʱʠ 

ʧʨʘʚʠʣʘ 

IEC 61009-


-1 

991 

ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ ʩ ʠʥʪʝʛʨʠʨʘʥ 

ʘʚʪʦʤʘʪʠʯʝʥ ʧʨʝʢʲʩʚʘʯ ʩʨʝʱʫ ʩʚʨʲʭʪʦʢ ʟʘ ʙʠʪʦʚʘ 

ʠ ʧʦʜʦʙʥʘ ʫʧʦʪʨʝʙʘ (ɸʇɿʆʊ). ʏʘʩʪ 2-1: 

ʇʨʠʣʦʞʠʤʦʩʪ ʥʘ ʦʙʱʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ɸʇɿʆʊ, 

ʬʫʥʢʮʠʦʥʘʣʥʦ ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ 

IEC 61009-

2-2 
1991 

ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ ʙʝʟ ʠʥʪʝʛʨʠʨʘʥ 

ʘʚʪʦʤʘʪʠʯʝʥ ʧʨʝʢʲʩʚʘʯ ʩʨʝʱʫ ʩʚʨʲʭʪʦʢ ʟʘ ʙʠʪʦʚʘ 

ʠ ʧʦʜʦʙʥʘ ʫʧʦʪʨʝʙʘ (ɸʇɿʆʊ) - ʏʘʩʪ 2-2: 

ʇʨʠʣʦʞʠʤʦʩʪ ʥʘ ʦʙʱʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ɸʇɿʆʊ, 

ʬʫʥʢʮʠʦʥʘʣʥʦ ʟʘʚʠʩʠʤʠ ʦʪ ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʤʨʝʞʘ 

IEC 60670-1 2002 

ʂʫʪʠʠ ʠ ʢʦʥʟʦʣʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ 

ʧ
ʠʥʘʜʣʝʞʥʦʩʪʠ ʟʘ ʙʠʪʦʚʠ ʠ ʧʦʜʦʙʥʠ 

ʥʝ
ʦʜʚʠʞʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ - ʏʘʩʪ 1: 

ʆʙʱʠ ʠʟʠʩʢʚʘʥʠʷ 

IEC 60669-

2-1 

002 

ʇʨʝʚʢʣʶʯʚʘʪʝʣʠ ʟʘ ʙʠʪʦʚʠ ʠ ʧʦʜʦʙʥʠ 

ʥʝʧʦʜʚʠʞʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ -ʏʘʩʪ 2-1: 

ʉʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ - ɽʣʝʢʪʨʦʥʥʠ ʢʣʶʯʦʚʝ 

IEC
60669-

2-2 
200 

ʇʨʝʚʢʣʶʯʚʘʪʝʣʠ ʟʘ ʙʠʪʦʚʠ ʠ ʧʦʜʦʙʥʠ 

ʥʝʧʦʜʚʠʞʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ -ʏʘʩʪ 2: 

ʉʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ - ʈʘʟʜʝʣ 2: ʂʣʶʯʦʚʝ ʩ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʝʥʠʝ 

I
C 60669-

2-3 
2006 

ʇʨʝʚʢʣʶʯʚʘʪʝʣʠ ʟʘ ʙʠʪʦʚʠ ʠ ʧʦʜʦʙʥʠ 

ʥʝʧʦʜʚʠʞʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ -ʏʘʩʪ 2-3: 

ʉʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ -ʂʣʶʯʦʚʝ ʩ 

ʚʨʝʤʝʟʘʢʲʩʥʝʥʠʝ 

IEC 60079-

10 
2002 

ɽʣʝʢʪʨʠʯʝʩʢʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʝ
ʩʧʣʦʟʠʚʥʠ ʛʘʟʦʚʠ 

ʩʨʝʜʠ - ʏʘʩʪ 10: ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʦʧʘʩʥʠ ʟʦʥʠ 

IEC 60079-

14 
2002 

ɽʣʝʢʪʨʠʯʝʩʢʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʝʢʩʧʣʦʟʠʚʥʠ ʛʘʟʦʚʠ 

ʩʨʝʜʠ - ʏʘʩʪ 14: ɽʣʝʢʪʨʠʯʝʩʢʠ ʫʨʝʜʙʠ ʚ ʦʧʘʩʥʠ 

ʟʦʥʠ (ʨʘʟʣʠʯʥʠ ʦʪ ʤʠʥʠ) 

IEC 60079-

17 
2002 

ɽʣʝʢʪʨʠʯʝʩʢʘ ʘʧʘʨʘʪʫʨʘ ʟʘ ʝʢʩʧʣʦʟʠʚʥʠ ʛʘʟʦʚʠ 

ʩʨʝʜʠ. ʏʘʩʪ 17 - ʇʨʝʛʣʝʜ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʨʝʜʙʠ ʚ ʦʧʘʩʥʠ ʟʦʥʠ (ʨʘʟʣʠʯʥʠ ʦʪ 

ʤʠʥʠ) 

I
C 60269-1 2006 
ʉʪʦʧʷʝʤʠ ʧʨʝʜʧʘʟʠʪʝʣʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - 

ʏʘʩʪ 1: ʆʙʱʠ ʠʟʠʩʢʚʘʥ
  ̫

IEC 60
69-2 2006 

ʉʪʦʧʷʝʤʠ ʧʨʝʜʧʘʟʠʪʝʣʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ. 

ʏʘʩʪ 2: ɼʦʧʲʣʥʠʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʩʪʦʧʷʝʤʠʪʝ 

ʧʨʝʜʧʘʟʠʪʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ 

ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʣʠʮʘ (ʧʨʝʜʧʘʟʠʪʝʣʠ ʧʨʝʜʠʤʥʦ ʟʘ 

ʧʨʦʤʠʰʣʝʥʦ ʧʨʠʣʦʞʝʥʠʝ) ʧʨʠʤʝʨʠ ʟʘ 

ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʩʪʦʧʷʝʤʠ 

ʧʨʝʜʧʘʟʠʪʝʣʠ 
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6.1 ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ 

6.2 ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʧʦʚʨʝʜʠʪʝ 

6.3 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ: Ăʄʝʪʦʜ ʥʘ ʤʦʱʥʦʩʪʪʘ ʥʘ 

ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝò 

6.4 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ Ik ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʢʘʙʝʣʘ 

ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʪʦʟʠ ʧʨʝʜʠ ʥʝʛʦ 

6.5 ɸʣʛʝʙʨʘ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ 

ʇʨʠʣʦʞʝʥʠʝ ɸ: ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ 

ʥʘ ʪʦʚʘʨʘ Ib 

ʇʨʠʣʦʞʝʥʠʝ ɺ: ʍʘʨʤʦʥʠʮʠ 

ʇʨʠʣʦʞʝʥʠʝ ʉ: ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ k ʟʘ ʢʘʙʝʣʠ (k2S2) 



 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 
 

IEC 

60269
3 
2006 

ʉʪʦʧʷʝʤʠ ʧʨʝʜʧʘʟʠʪʝʣʠ ʟʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - 

ʏʘʩʪ 3-1: ɼʦʧʲʣʥʠʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʩʪʦʧʷʝʤʠʪʝ 

ʧʨʝʜʧʘʟʠʪʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ 

ʥʝʢʚʘʣʠʬʠʮʠʨʘʥʠ ʣʠʮʘ (ʧʨʝʜʧʘʟʠʪʝʣʠ ʧʨʝʜʠʤ
ʦ 

ʟʘ ʙʠʪʘ ʠ ʧʦʜʦʙʥʠ ʧʨʠʣʦʞʝʥʠʷ) - ʈʘʟʜʝʣʠ ʜo V: 

ʧʨʠʤʝʨʠ ʟʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʩʪʦʧʷʝʤʠ 

ʧʨʝʜʧʘʟʠʪʝʣʠ A ʜʦ F 

IEC 60127-

1/10 
  ʄʠʥʠʘʪʶʨʥʠ 
ʪʦʧʷʝʤʠ ʧʨʝʜʧʘʟ
ʪʝʣʠ. 

  2006 

ʏʘʩʪ 1: ʊʝʨʤʠʥʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ʤʠʥʠʘʪʶʨʥʠ 

ʩʪʦʧʷʝʤʠ ʧʨʝʜʧʘʟʠʪʝʣʠ ʠ ʦʙʱʠ ʠʟʠʩʢʚʘ
ʠʷ ʟʘ 

ʤʠʥʠʘʪʶʨʥʠ ʧʨʝʜʧʘʟʠʪʝʣʠ ʩʲʩ ʩʪʦʧʷʝʤʘ ʚʣʦʞʢʘ 

  
003 ʏʘʩʪ 2: ʂʘʧʩʫʣʦʚʘʥʠ
ʧʘʪʨʦʥʠ 

  1998 ʏʘʩʪ 
: ʉʚʨʲʭʤʠʥʠʘʪʶʨʥʠ ʧʘʪʨʦʥʠ 

  2005 ʏʘʩʪ 4: ʋ
ʠʚʝʨʩʘʣʥʠ ʤʦʜʫʣ
ʠ ʧʘʪʨʦʥʠ (UMF) 

  1
88 
ʏʘʩʪ 5: ʋʢʘʟʘʥʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ 

ʤʠʥʠʘʪʶʨʥʠ ʩʪʦʧʷʝʤʠ ʧʨʝʜʧʘʟ
ʪʝʣʠ 

  1994 
ʏʘʩʪ 6: ɼʲʨʞʘʪʝʣʠ ʥʘ ʧʨʝʜʧʘʟʠʪʝʣ ʟʘ ʤʠʥʠʘʪʶʨʥʠ 

ʢʘʧʩʫʣʦʚʘʥʠ ʧʘʪʨʦʥʠ 

  
2001 

ʏʘʩʪ 10: ʈʲʢʦʚʦʜʩʪʚʦ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘ 

ʤʠʥʠʘʪʶʨʥʠ ʩʪʦʧʷʝʤʠ ʧʨʝʜʧʘʟʠʪʝʣʠ 

IEC 60364-1 2005 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ - 

ʏʘʩʪ 1: ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ, ʦʮʝʥʢʘ ʥ
 ʦʙʱʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʧʨʝʜʝʣʝʥʠʷ 

IEC 60364-

4-41 
2
05 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 4-41: 

ɿʘʱʠʪʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ -ɿʘʱʠʪʘ ʩʨʝʱʫ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʜʘʨ 

IEC 60364-

4-42 
2001 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 4-42: 

ɿʘʱʠʪʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ -ɿʘʱʠʪʘ
ʩʨʝʰʫ ʪʦʧʣʠʥʥʠ 

ʚʲʟʜʝʡʩʪʚʠʷ 

IEC 60364-

4-43 
2001 

ɽʣʝʢʪʨʠʯʝʩʢ
 ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩ
 4-43: 

ɿʘʱʠʪʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ -ɿʘʱʠʪʘ ʩʨʝʱʫ 

ʩʚʨʲʭʪʦʢʦʚʝ 

IE
 60364-

4-44 
2006 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 4-44: 

ɿʘʱʠʪʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ -ɿʘʱʠʪʘ ʩʨʝʱʫ 

ʩʤʫʱʝʥʠʷ
ʚ ʥʘʧʨʝʞʝʥʠʝʪʦ ʠ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠ 

ʩʤʫʱʝʥʠʷ 

IEC 60364-


-51 
2005 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 5-51: 

ʀʟʙʦʨ ʠ ʤʦʥʪʘʞ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ. 

ʆʙʱʠ ʧʨʘʚʠʣʘ 

IEC 60364-

5-5 
2001 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 5-52: 

ʀʟʙʦʨ ʠ ʤʦʥʪʘʞ ʥʘ ʝʣʝʢ
ʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ. 

ʇʨʦʚʦʜʥʠʢʦʚʠ ʩʠʩʪʝʤʠ 

IEC 60364-

5
53 

002 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 5-53: 

ʀʟʙʦʨ ʠ ʤʦʥʪʘʞ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ. 

ʀʟʦʣʘʮʠʷ, ʢʦʤʫʪʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ 

IEC 60364-

5-54 
2002 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 5-54: 

ʀʟ
ʦʨ ʠ ʤʦʥʪʘʞ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ. 

ɿʘʟʝʤʠʪʝʣʥʠ ʫʩʪʨʦʡʩʪʚ
 ʠ ʟʘʱʠʪʥʠ ʧʨʦʚʦʜʥʠʮʠ 
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 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 
 

 

 

IEC 60364-

5-55 
2002 

ɽʣʝʢʪʨʠʯʝʩʢ
 ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 5-55: 

ʀʟʙʦʨ ʠ ʤʦʥʪʘʞ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ. 

ɼʨʫʛʦ ʦʙʦʨʫʜʚʘʥʝ 

IEC
60364-

6 
2006 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ - ʏʘʩʪ 6: 

ʇʨʦʚʝʨʢʘ 

IEC 60364-7 1984/2006 
ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥ
 ʩʛʨʘʜʠ - ʏʘʩʪ 7: 

ʀʟʠʩʢʚʘʥʠʷ ʟʘ ʩʧʝʮʠʘʣʥʠ ʠʥʩʪʘʣʘʮʠʠ ʠ ʤʝʩʪʘ 

IEC 60529 2001 ʉʪʝʧʝʥʠ ʥʘ ʟʘʱʠʪʘ, ʦʩʠʛʫʨʝʥʠ ʦʪ ʪʘʙʣʘʪʘ (IP ʢʦʜ) 


EC 61032 199 
ɿʘʱʠʪʘ ʥʘ ʣʠʮʘ ʠ ʩʲʦʨʲʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʘʙʣʘ. 

ʇʨʦʙʥʠʮʠ ʟʘ ʧʨʦʚʝʨʢʘ 

IEC/TR 

61000-1-1 
1992 

ɽʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ (ɽʄʉ). ʏʘʩʪ 1: 

ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ - ʈʘʟʜʝʣ 1: ʇʨʠʣʘʛʘʥʝ ʠ 

ʪʲʣʢʫʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʦʧʨʝʜʝʣʝʥ
ʷ ʠ ʪʝʨʤʠʥʠ 

IEC/TR 

61000
1-3 
2002 

ɽʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ (ɽʄʉ). ʏʘʩʪ 1-3: 

ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ -ɺʲʟʜʝʡʩʪʚʠʷ ʥʘ 

ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠʪʝ ʠʤʧʫʣʩʠ ʧʨʠ ʛoʣʝʤʠ 

ʥʘʜʤʦʨʩʢʠ ʚ
ʩʦʯʠʥʠ ʚʲʨʭʫ ʛʨʘʞʜʘʥʩʢʦ 

ʦʙʦʨʫʜʚʘʥʝ ʠ ʩʠʩʪʝʤʠ 
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 ʉʲʜʲʨʞʘʥʠʝ ʏʘʩʪ 1 

2 ɿʘʱʠʪʘ ʥʘ ʟʘʭʨʘʥʚʘʱʠ ʣʠʥʠʠ 

2.1 ɺʲʚʝʜʝʥʠʝ 
ʉʣʝʜʚʘʱʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʩʘ ʚʟʝʪʠ ʦʪ 

ʩʪʘʥʜʘʨʪʘ Iɽʉ 60050. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʥʩʪʘʣʘʮʠʠʪʝ 

ɽʣʝʢʪʨʠʯʝʩʢʘ ʠʥʩʪʘʣʘʮʠʷ (ʥʘ ʩʛʨʘʜʘ) ʉʲʚʢʫʧʥʦʩʪ ʦʪ ʩʚʲʨʟʘʥʦ 

ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ, ʠʟʧʲʣʥʷʚʘʱʦ ʩʧʝʮʠʬʠʯʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ 

ʧʨʠʪʝʞʘʚʘʱʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʀʟʪʦʯʥʠʢ ʥʘ ʟʘʭʨʘʥʚʘʥʝ 

ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʊʦʯʢʘʪʘ, ʦʪ ʢʦʷʪʦ ʩʝ ʜʦʩʪʘʚʷ 

ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ ʚ ʠʥʩʪʘʣʘʮʠʷʪʘ. 

 

ʅʝʫʪʨʘʣʝʥ ʧʨʦʚʦʜʥʠʢ (ʩʠʤʚʦʣ N) ʇʨʦʚʦʜʥʠʢ ʩʚʲʨʟʘʥ ʩ ʥʝʫʪʨʘʣʥʘʪʘ 

ʪʦʯʢʘ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʠʟʚʲʨʰʚʘ ʧʨʝʥʦʩ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ 

ʝʥʝʨʛʠʷ. 

ɿʘʱʠʪʝʥ ʧʨʦʚʦʜʥʠʢ (ʈɽ) ʇʨʦʚʦʜʥʠʢ ʥʝʦʙʭʦʜʠʤ ʟʘ ʟʘʱʠʪʥʠ ʤʝʨʢʠ ʦʪ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʜʘʨ, ʥʘ ʢʦʷʪʦ ʠ ʜʘ ʝ ʦʪ ʩʣʝʜʥʠʪʝ ʝʣʝʢʪʨʠʯʝʩʢʠ 

ʩʚʲʨʟʚʘʥʠ ʯʘʩʪʠ: 

- ʜʦʩʪʲʧʥʠ ʧʨʦʚʦʜʷʱʠ ʯʘʩʪʠ; 

- ʚʲʥʰʥʠ ʧʨʦʚʦʜʷʱʠ ʯʘʩʪʠ; 

- ʛʣʘʚʥʘ ʟʘʟʝʤʠʪʝʣʥʘ ʢʣʝʤʘ; 

- ʟʘʟʝʤʠʪʝʣʝʥ ʝʣʝʢʪʨʦʜ; 

- ʟʘʟʝʤʝʥʘ ʪʦʯʢʘ ʥʘ ʠʟʪʦʯʥʠʢʘ ʠʣʠ ʠʟʢʫʩʪʚʝʥʘ ʥʝʫʪʨʘʣʘ. 

PEN ʧʨʦʚʦʜʥʠʢ ɿʘʟʝʤʝʥ ʧʨʦʚʦʜʥʠʢ, ʢʦʤʙʠʥʠʨʘʱ ʬʫʥʢʮʠʠʪʝ ʥʘ 

ʟʘʱʠʪʝʥ ʠ ʥʝʫʪʨʘʣʝʥ ʧʨʦʚʦʜʥʠʢ 

ʆʢʦʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʊʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʲʟʜʫʭʘ ʠʣʠ ʜʨʫʛʘ ʩʨʝʜʘ, ʚ 

ʢʦʷʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʦʙʦʨʫʜʚʘʥʝʪʦ. 

ʅʘʧʨʝʞʝʥʠʷ 

ʅʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ (ʥʘ ʠʥʩʪʘʣʘʮʠʷ) ʅʘʧʨʝʞʝʥʠʝʪʦ, ʟʘ ʢʦʝʪʦ ʝ 

ʧʨʦʝʢʪʠʨʘʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ ʠʣʠ ʯʘʩʪ ʦʪ ʠʥʩʪʘʣʘʮʠʷʪʘ. 

ɿʘʙʝʣʝʞʢʘ: ɼʝʡʩʪʚʠʪʝʣʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ 

ʥʦʤʠʥʘʣʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʩʲʩ ʩʪʦʡʥʦʩʪʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʦʧʫʩʪʠʤʠʷ 

ʪʦʣʝʨʘʥʩ. 

 

ʊʦʢʦʚʝ 

ʇʨʦʝʢʪʝʥ ʪʦʢ (ʥʘ ʚʝʨʠʛʘ) ʊʦʢʲʪ, ʧʨʝʜʚʠʜʝʥ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘ ʦʪ ʚʝʨʠʛʘʪʘ 

ʧʨʠ ʥʦʨʤʘʣʥʠ ʨʘʙʦʪʥʠ ʫʩʣʦʚʠʷ. 

ɼʦʧʫʩʪʠʤʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ (ʅʦʤʠʥʘʣʝʥ ʪʦʢ ʥʘ ʧʨʦʚʦʜʥʠʢ) 

ʄʘʢʩʠʤʘʣʥʠʷʪ ʪʦʢ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʚʝʞʜʘʥ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʦʪ 

ʧʨʦʚʦʜʥʠʢ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠʷ ʙʝʟ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʤʫ ʚ 

ʫʩʪʘʥʦʚʝʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʜʘ ʧʨʝʚʠʰʠ ʢʦʥʢʨʝʪʥʘ ʩʪʦʡʥʦʩʪ. 

ʅʘʜʥʦʤʠʥʘʣʝʥ ʪʦʢ (ʉʚʨʲʭʪʦʢ) ɺʩʝʢʠ ʪʦʢ, ʧʨʝʚʠʰʘʚʘʱ ʥʦʤʠʥʘʣʥʘʪʘ 

ʩʪʦʡʥʦʩʪ. ɿʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʦʤʠʥʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʜʦʧʫʩʪʠʤʦʪʦ 

ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ. 

ʊʦʢ ʥʘ ʧʨʝʪʦʚʘʨʚʘʥʝ (ʥʘ ʚʝʨʠʛʘ) ʅʘʜʥʦʤʠʥʘʣʝʥ ʪʦʢ, ʚʲʟʥʠʢʚʘʱ ʚʲʚ 

ʚʝʨʠʛʘʪʘ ʙʝʟ ʥʘʣʠʯʠʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʧʦʚʨʝʜʘ. 

ʊʦʢ ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ ʅʘʜʥʦʤʠʥʘʣʝʥ ʪʦʢ, ʧʨʠʯʠʥʝʥ ʦʪ ʧʦʚʨʝʜʘ ʩ 

ʧʨʝʥʝʙʨʝʞʠʤ ʠʤʧʝʜʘʥʩ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʮʠ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ, ʠʤʘʱʠ 

ʨʘʟʣʠʢʘ ʚ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠ ʥʦʨʤʘʣʥʠ ʨʘʙʦʪʥʠ ʫʩʣʦʚʠʷ 
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2 ɿʘʱʠʪʘ ʥʘ ʟʘʭʨʘʥʚʘʱʠ ʣʠʥʠʠ 

 

ʂʦʥʚʝʥʮʠʦʥʘʣʝʥ ʨʘʙʦʪʝʥ ʪʦʢ (ʥʘ ʟʘʱʠʪʥʦ ʫʩʪʨʦʡʩʪʚʦ) ʆʧʨʝʜʝʣʝʥʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʪʦʢʘ, ʢʦʷʪʦ ʚʦʜʠ ʜʦ ʩʨʘʙʦʪʚʘʥʝ ʥʘ ʟʘʱʠʪʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʥʘʨʠʯʘʥʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ 

ʚʨʝʤʝ. 

ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʩʚʨʲʭʪʦʢ ʌʫʥʢʮʠʷ ʫʩʪʘʥʦʚʷʚʘʱʘ, ʯʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʪʦʢʘ ʚʲʚ ʚʝʨʠʛʘʪʘ ʧʨʝʚʠʰʘʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʘ ʩʪʦʡʥʦʩʪ ʟʘ 

ʦʧʨʝʜʝʣʝʥ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. 

ʊʦʢ ʥʘ ʫʪʝʯʢʘ ɽʣʝʢʪʨʠʯʝʩʢʠ ʪʦʢ ʧʦ ʥʝʞʝʣʘʥ ʧʲʪ ʥʘ ʧʨʦʚʝʞʜʘʥʝ, 

ʨʘʟʣʠʯʝʥ ʦʪ ʧʲʪʷ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ. 

ʊʦʢ ʥʘ ʧʦʚʨʝʜʘ ʊʦʢ, ʧʨʦʪʠʯʘʱ ʚ ʜʘʜʝʥʘ ʪʦʯʢʘ ʥʘ ʤʨʝʞʘʪʘ ʚ ʨʝʟʫʣʪʘʪ 

ʦʪ ʧʦʚʨʝʜʘ ʚ ʜʨʫʛʘ ʪʦʯʢʘ ʥʘ ʪʘʟʠ ʤʨʝʞʘ. 

 

ʂʘʙʝʣʥʘ ʩʠʩʪʝʤʘ 

ʂʘʙʝʣʥʘ ʩʠʩʪʝʤʘ ʉʠʩʪʝʤʘ ʦʪ ʢʘʙʝʣ, ʢʘʙʝʣʠ ʠʣʠ ʩʲʙʠʨʘʪʝʣʥʠ ʰʠʥʠ ʠ 

ʯʘʩʪʠʪʝ ʟʘ ʩʚʲʨʟʘʥʝʪʦ ʠʤ ʠ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʟʘ ʠʟʦʣʠʨʘʥʝʪʦ ʠʤ. 

 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʚʝʨʠʛʠ 

ɽʣʝʢʪʨʠʯʝʩʢʘ ʚʝʨʠʛʘ (ʥʘ ʠʥʩʪʘʣʘʮʠʷ) ʉʲʚʢʫʧʥʦʩʪʪʘ ʦʪ 

ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʥʘ ʝʜʥʘ ʠʥʩʪʘʣʘʮʠʷ, ʟʘʭʨʘʥʚʘʥʦ ʦʪ ʝʜʠʥ ʠ 

ʩʲʱ ʠʟʪʦʯʥʠʢ ʠ ʧʨʝʜʧʘʟʚʘʥʦ ʦʪ ʩʚʨʲʭʪʦʢʦʚʝ ʦʪ ʝʜʥʠ ʠ ʩʲʱʠ ʟʘʱʠʪʥʠ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʈʘʟʧʨʝʜʝʣʠʪʝʣʥʘ ʤʨʝʞʘ (ʥʘ ʩʛʨʘʜʘ) ɺʝʨʠʛʘ, ʟʘʭʨʘʥʚʘʱʘ 

ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦ ʪʘʙʣʦ. 

ʂʨʘʡʥʘ ʚʝʨʠʛʘ (ʥʘ ʩʛʨʘʜʘ) ɺʝʨʠʛʘ, ʩʚʲʨʟʘʥʘ ʜʠʨʝʢʪʥʦ ʢʲʤ 

ʨʘʙʦʪʝʱʠʪʝ ʩ ʝʣʝʢʪʨʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʢʲʤ ʢʦʥʪʘʢʪʠʪʝ. 

 

ɼʨʫʛʦ ʦʙʦʨʫʜʚʘʥʝ 

ɽʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝ ɺʩʷʢʦ ʫʩʪʨʦʡʩʪʚʦ ʠʟʧʦʣʟʚʘʥʦ ʟʘ 

ʛʝʥʝʨʠʨʘʥʝ, ʧʨʝʦʙʨʘʟʫʚʘʥʝ, ʧʨʝʥʦʩ, ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ, ʢʘʪʦ ʤʘʰʠʥʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ, ʘʧʘʨʘʪʠ, 

ʠʟʤʝʨʚʘʪʝʣʥʠ ʧʨʠʙʦʨʠ, 

ʟʘʱʠʪʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʢʘʙʝʣʥʠ ʩʠʩʪʝʤʠ, ʝʣʝʢʪʨʦʫʨʝʜʠ. 

ʆʙʦʨʫʜʚʘʥʝ, ʠʟʧʦʣʟʚʘʱʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʦʢ ʆʙʦʨʫʜʚʘʥʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ ʚ ʜʨʫʛ ʚʠʜ 

ʝʥʝʨʛʠʷ, ʥʘʧʨʠʤʝʨ ʩʚʝʪʣʠʥʥʘ, ʪʦʧʣʠʥʥʘ ʠʣʠ ʜʚʠʛʘʪʝʣʥʘ ʩʠʣʘ. 

ʂʦʤʧʣʝʢʪʥʠ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʆʙʦʨʫʜʚʘʥʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥʦ ʢʲʤ ʝʣʝʢʪʨʠʯʝʩʢʘ ʚʝʨʠʛʘ ʩ ʮʝʣ 

ʠʟʧʲʣʥʷʚʘʥʝ ʥʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʦʪ ʩʣʝʜʥʠʪʝ ʬʫʥʢʮʠʠ: ʟʘʱʠʪʘ, 

ʫʧʨʘʚʣʝʥʠʝ, ʠʟʦʣʘʮʠʷ, ʢʦʤʫʪʘʮʠʷ. 

ʇʨʝʥʦʩʠʤʦ ʦʙʦʨʫʜʚʘʥʝ ʆʙʦʨʫʜʚʘʥʝ, ʢʦʝʪʦ ʩʝ ʧʨʝʤʝʩʪʚʘ ʜʦʢʘʪʦ ʝ ʚ 

ʝʢʩʧʣʦʘʪʘʮʠʷ, ʠʣʠ ʢʦʝʪʦ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʤʝʩʪʝʥʦ ʦʪ ʝʜʥʦ ʤʷʩʪʦ 

ʥʘ ʜʨʫʛʦ ʜʦʢʘʪʦ ʝ ʩʚʲʨʟʘʥʦ ʢʲʤ ʟʘʭʨʘʥʚʘʥʝʪʦ. 

ʈʲʯʥʦ ʦʙʦʨʫʜʚʘʥʝ ʇʨʝʥʦʩʠʤʦ ʦʙʦʨʫʜʚʘʥʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʘ ʩʝ 

ʜ̡ ʨʞʠ ʚ ʨʲʢʘ ʧʦ ʚʨʝʤʝ ʥʘ ʥʦʨʤʘʣʥʘʪʘ ʤʫ ʨʘʙʦʪʘ, ʚ ʢʦʝʪʦ ʜʚʠʛʘʪʝʣʷʪ, 

ʘʢʦ ʠʤʘ ʪʘʢʲʚ, ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ ʦʙʦʨʫʜʚʘʥʝʪʦ. 

ʉʪʘʮʠʦʥʘʨʥʦ ʦʙʦʨʫʜʚʘʥʝ ʌʠʢʩʠʨʘʥʦ ʦʙʦʨʫʜʚʘʥʝ ʠʣʠ ʦʙʦʨʫʜʚʘʥʝ, 

ʢʦʝʪʦ ʥʷʤʘ ʜʨʲʞʢʘ ʟʘ ʧʨʝʥʘʩʷʥʝ ʠʣʠ ʝ ʩ ʪʘʢʘʚʘ ʤʘʩʘ, ʯʝ ʥʝ ʤʦʞʝ ʣʝʩʥʦ 

ʜʘ ʙʲʜʝ ʧʨʝʤʝʩʪʝʥʦ. 

ʌʠʢʩʠʨʘʥʦ ʦʙʦʨʫʜʚʘʥʝ ʆʙʦʨʫʜʚʘʥʝ, ʟʘʢʨʝʧʝʥʦ ʢʲʤ ʦʧʦʨʘ ʠʣʠ 

ʩʚʲʨʟʘʥʦ ʧʦ ʜʨʫʛ ʥʘʯʠʥ ʢʲʤ ʦʧʨʝʜʝʣʝʥʦ ʤʷʩʪʦ. 
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6.5 ɸʣʛʝʙʨʘ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ 

ʇʨʠʣʦʞʝʥʠʝ ɸ: ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ 

ʥʘ ʪʦʚʘʨʘ Ib 

ʇʨʠʣʦʞʝʥʠʝ ɺ: ʍʘʨʤʦʥʠʮʠ 

ʇʨʠʣʦʞʝʥʠʝ ʉ: ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ k ʟʘ ʢʘʙʝʣʠ (k2S2) 
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ʆʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʠʥʩʪʘʣʘʮʠʠ 

ʅʘ ʙʣʦʢ ʩʭʝʤʘʪʘ ʧʦ-ʜʦʣʫ ʝ ʧʦʢʘʟʘʥʘ ʧʨʦʮʝʜʫʨʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʩʣʝʜʚʘ ʟʘ ʧʨʘʚʠʣʥʦ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʝʜʥʘ ʠʥʩʪʘʣʘʮʠʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                                            
 

 

 

 

 

 

 

 

 

 

 

 

 

ɺʲʚʝʜʝʥʠʝ 

1. ʉʪʘʥʜʘʨʪʠ 

1.1 ʆʙʱʠ ʘʩʧʝʢʪʠ 

1.2 Iɽʉ ʩʪʘʥʜʘʨʪʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ 

ʠʥʩʪʘʣʘʮʠʠ 

2 ɿʘʱʠʪʘ ʥʘ ʟʘʭʨʘʥʚʘʱʠ ʣʠʥʠʠ 

2.1 ɺʲʚʝʜʝʥʠʝ 

2.2 ʇʦʣʘʛʘʥʝ ʠ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ 

ʢʘʙʝʣʠ 

2.3 ɿʘʱʠʪʘ ʦʪ ʧʨʝʪʦʚʘʨʚʘʥʝ 

2.4 ɿʘʱʠʪʘ ʦʪ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ 

2.5 ʅʝʫʪʨʘʣʥʠ ʠ ʟʘʱʠʪʥʠ ʧʨʦʚʦʜʥʠʮʠ 

2.6 ʄʘʛʠʩʪʨʘʣʥʠ ʰʠʥʦʧʨʦʚʦʜʠ 

3 ɿʘʱʠʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ 

ʦʙʦʨʫʜʚʘʥʝ 

3.1 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ ʦʩʚʝʪʠʪʝʣʥʠ 

ʠʥʩʪʘʣʘʮʠʠ 

3.2 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ ʛʝʥʝʨʘʪʦʨʠ 

3.3 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ ʜʚʠʛʘʪʝʣʠ 

3.4 ɿʘʱʠʪʘ ʠ ʧʫʩʢʘʥʝ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ 
4 ʂʦʨʝʢʮʠʷ ʥʘ ʬʘʢʪʦʨʘ ʥʘ 

ʤʦʱʥʦʩʪʪʘ 

4.1 ʆʙʱʠ ʘʩʧʝʢʪʠ 

4.2 ʄʝʪʦʜʠ ʥʘ ʢʦʨʝʢʮʠʷ ʥʘ ʬʘʢʪʦʨʘ ʥʘ 

ʤʦʱʥʦʩʪʪʘ 

4.3 ʇʨʝʢʲʩʚʘʯʠ ʟʘ ʟʘʱʠʪʘ ʠ 

ʧʨʝʚʢʣʶʯʚʘʥʝ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʥʠ 

ʙʘʪʝʨʠʠ 

5 ɿʘʱʠʪʘ ʥʘ ʭʦʨʘʪʘ 

5.1 ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ: ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʦʢ ʚʲʨʭʫ ʯʦʚʝʢʘ 

5.2 ʊʠʧʦʚʝ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.3 ɿʘʱʠʪʘ ʦʪ ʜʠʨʝʢʪʝʥ ʠ ʦʪ 

ʠʥʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ 

5.4 ʊʊ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.5 ʊN ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ 

5.6 Iʊ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʘ ʤʨʝʞʘ 

5.7 ɼʝʬʝʢʪʥʦʪʦʢʦʚʠ ʟʘʱʠʪʠ 

5.8 ʄʘʢʩʠʤʘʣʥʘ ʟʘʱʠʪʝʥʘ ʜʲʣʞʠʥʘ ʟʘ 

ʟʘʱʠʪʘ ʥʘ ʭʦʨʘ 

6 ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ 

6.1 ʆʙʱʠ ʧʦʣʦʞʝʥʠʷ 

6.2 ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʧʦʚʨʝʜʠʪʝ 

6.3 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ: Ăʄʝʪʦʜ ʥʘ ʤʦʱʥʦʩʪʪʘ ʥʘ 

ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝò 

6.4 ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ Ik ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʢʘʙʝʣʘ 

ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʪʦʟʠ ʧʨʝʜʠ ʥʝʛʦ 

6.5 ɸʣʛʝʙʨʘ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʠʪʝ 

ʇʨʠʣʦʞʝʥʠʝ ɸ: ʀʟʯʠʩʣʷʚʘʥʝ ʪʦʢʘ 

ʥʘ ʪʦʚʘʨʘ Ib 

ʇʨʠʣʦʞʝʥʠʝ ɺ: ʍʘʨʤʦʥʠʮʠ 

ʇʨʠʣʦʞʝʥʠʝ ʉ: ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ k ʟʘ ʢʘʙʝʣʠ (k2S2) 

ɸʥʘʣʠʟ ʥʘ ʪʦʚʘʨʘ: 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʥʩʫʤʠʨʘʥʘʪʘ ʤʦʱʥʦʩʪ ʦʪ ʪʦʚʘʨʠʪʝ ʠ ʧʦʜʭʦʜʷʱʦʪʦ ʠʤ 

ʧʦʣʦʞʝʥʠʝ; 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠʪʝ ʮʝʥʪʨʦʚʝ 

(ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠʪʝ ʫʨʝʜʙʠ); 

- ʦʧʨʝʜʝʣʷʥʝ ʤʷʩʪʦʪʦ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʠ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ 

ʩʲʝʜʠʥʠʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ; 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʱʘʪʘ ʢʦʥʩʫʤʠʨʘʥʘ ʤʦʱʥʦʩʪ, ʚʟʝʤʘʡʢʠ ʧʦʜ ʚʥʠʤʘʥʠʝ 

ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʠ ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʘʪʦʚʘʨʚʘʥʝ. 

ʇʨʦʚʝʨʷʚʘʥʝ ʥʘ ʢʦʦʨʜʠʥʠʨʘʥʝʪʦ ʩ ʦʩʪʘʥʘʣʠʪʝ ʫʩʪʨʦʡʩʪʚʘ (ʩʝʣʝʢʪʠʚʥʦʩʪ ʠ 

ʢʘʩʢʘʜʠʨʘʥʝ, ʧʨʦʚʝʨʷʚʘʥʝ ʥʘ ʢʦʦʨʜʠʥʠʨʘʥʝʪʦ ʩ ʪʦʚʘʨʦʚʠʪʝ ʧʨʝʢʲʩʚʘʯʠ ...) 

ʆʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʠ ʛʝʥʝʨʘʪʦʨʠ ʩ ʨʝʟʝʨʚ, ʩʚʲʨʟʘʥ ʩ ʙʲʜʝʱʠ 

ʧʨʝʜʚʠʜʠʤʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʟʘʭʨʘʥʚʘʥʝ (ʩ ʧʨʠʙʣʠʞʝʥʠʝ ʦʪ +15 - 

30%) 

ʆʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠ: 

- ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʪʦʢʘ (Ib) ʚ ʝʣʝʤʝʥʪʠʪʝ ʩ ʝʜʠʥʠʯʥʦ ʩʚʲʨʟʚʘʥʝ; 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʠʧʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ (ʧʨʦʚʦʜʥʠʮʠ ʠ ʠʟʦʣʘʮʠʦʥʥʠ 

ʤʘʪʝʨʠʘʣʠ, ʢʦʥʬʠʛʫʨʘʮʠʷ, ...); 

- ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʧʨʝʯʥʦʪʦ ʩʝʯʝʥʠʝ ʠ ʥʘ ʜʦʧʫʩʪʠʤʦʪʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ; 

- ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʧʘʜʘ ʥʘ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʪʦʚʘʨʦʚʠʷ ʪʦʢ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ 
ʩʪʘʥʜʘʨʪʥʠ ʫʩʣʦʚʠʷ (ʧʫʩʢ ʥʘ 

ʜʚʠʛʘʪʝʣ, ...). 

ʇʨʦʚʝʨʷʚʘʥʝ ʥʘ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʘʜʘ ʥʘ ʥʘʧʨʝʞʝʥʠʝ ʚ ʢʨʘʡʥʠʪʝ ʪʦʚʘʨʠ 

ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʦʢʘ ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ ʚ 

ʰʠʥʠʪʝ (ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʣʠʥʠʷʪʘ) ʠ ʥʘ ʤʠʥʠʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʚ ʢʨʘʷ ʥʘ 

ʣʠʥʠʷʪʘ 

ʀʟʙʠʨʘʥʝ ʥʘ ʟʘʱʠʪʥʠ ʧʨʝʢʲʩʚʘʯʠ ʩ: 

- ʠʟʢʣʶʯʚʘʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ, ʧʦ-ʚʠʩʦʢʘ ʦʪ ʤʘʢʩʠʤʘʣʥʠʷ ʚʝʨʦʷʪʝʥ ʪʦʢ ʥʘ ʢʲʩʦ 

ʩʲʝʜʠʥʝʥʠʝ; 

- ʥʦʤʠʥʘʣʝʥ ʪʦʢ In, ʥʝ ʧʦ-ʤʘʣʲʢ ʦʪ ʪʦʢʘ ʥʘ ʪʦʚʘʨʘ Ib; 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʲʚʤʝʩʪʠʤʠ ʩ ʪʠʧʘ ʥʘ ʟʘʱʠʪʝʥʠʪʝ ʪʦʚʘʨʠ (ʜʚʠʛʘʪʝʣʠ, 

ʢʦʥʜʝʥʟʘʪʦʨʠ,.) 

ʇʨʦʚʝʨʷʚʘʥʝ ʥʘ ʟʘʱʠʪʘʪʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ: 

- ʧʨʦʚʝʨʷʚʘʥʝ ʥʘ ʟʘʱʠʪʘʪʘ ʦʪ ʧʨʝʪʦʚʘʨʚʘʥʝ: ʥʦʤʠʥʘʣʥʠʷʪ ʪʦʢ ʠʣʠ ʥʘʩʪʨʦʝʥʠʷʪ ʪʦʢ ʥʘ 

ʧʨʝʢʲʩʚʘʯʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʚʠʩʦʢ ʦʪ ʪʦʢʘ ʥʘ ʪʦʚʘʨʘ, ʥʦ ʧʦ-ʥʠʩʲʢ ʦʪ ʜʦʧʫʩʪʠʤʦʪʦ ʪʦʢʦʚʦ 

ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʢʘ: 

IbÓ In ÓIz 
- ʧʨʦʚʝʨʷʚʘʥʝ ʥʘ ʟʘʱʠʪʘʪʘ ʦʪ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ: ʩʧʝʮʠʬʠʯʥʘʪʘ ʝʥʝʨʛʠʷ ʥʘ ʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ 

ʧʨʝʢʲʩʚʘʯʘ ʚ ʫʩʣʦʚʠʷ ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʩʧʝʮʠʬʠʯʥʘʪʘ ʝʥʝʨʛʠʷ 

ʥʘ 

ʧʨʝʤʠʥʘʚʘʥʝ, ʥʘ ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʠʟʜʲʨʞʠ ʢʘʙʝʣʲʪ: 

I2t Ók2ÓS2 
- ʧʨʦʚʝʨʷʚʘʥʝ ʥʘ ʟʘʱʠʪʘʪʘ ʦʪ ʠʥʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʘʪʘ 

ʩʠʩʪʝʤʘ). 

ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ (ʩʧʦʤʘʛʘʪʝʣʥʠ ʚʝʨʠʛʠ, ʢʣʝʤʠ ...) ʠ ʧʨʦʝʢʪʘ ʥʘ 

ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʘʪʘ ʫʨʝʜʙʘ 

ʆʪʨʠʮʘʪʝʣʝʥ ʨʝʟʫʣʪʘʪ (-) 
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2. ɿʘʱʠʪʘ ʥʘ ʟʘʭʨʘʥʚʘʱʠ ʣʠʥʠʠ 

2.2 ʇʦʣʘʛʘʥʝ ʠ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʢʘʙʝʣʠ 
ɿʘ ʧʨʘʚʠʣʥʦʪʦ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʢʘʙʝʣʠʪʝ ʝ ʥʝʦʙʭʦʜʠʤʦ: 

Å ʜʘ ʩʝ ʠʟʙʝʨʝ ʪʠʧʘ ʢʘʙʝʣʠ ʠ ʤʝʪʦʜʘ ʥʘ ʧʦʣʘʛʘʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʩʨʝʜʘʪʘ; 

Å ʜʘ ʩʝ ʠʟʙʝʨʝ ʩʝʯʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʢʘ ʥʘ ʪʦʚʘʨʘ; 

Å ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʧʘʜʘ ʥʘ ʥʘʧʨʝʞʝʥʠʝ 

 

2.2.1 ɼʦʧʫʩʪʠʤʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʠ ʤʝʪʦʜʠ ʥʘ ʧʦʣʘʛʘʥʝ 

 

ʀʟʙʠʨʘʥʝ ʥʘ ʢʘʙʝʣʠʪʝ 

ʄʝʞʜʫʥʘʨʦʜʥʠʷʪ ʩʪʘʥʜʘʨʪ, ʦʧʨʝʜʝʣʷʱ ʧʦʣʘʛʘʥʝʪʦ ʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ 

ʜʦʧʫʩʪʠʤʦʪʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʢʘʙʝʣʠ ʚ ʞʠʣʠʱʥʠ ʠ ʧʨʦʤʠʰʣʝʥʠ 

ʩʛʨʘʜʠ, ʝ Iɽʉ 60364-5-52 ñɽʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ ʥʘ ʩʛʨʘʜʠ ï ʏʘʩʪ 

5-52 ʀʟʙʦʨ ʠ ʤʦʥʪʘʞ ʥʘ ʢʘʙʝʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʙʦʨʫʜʚʘʥʝò. 

ʇʨʠ ʠʟʙʠʨʘʥʝ ʪʠʧʘ ʥʘ ʢʘʙʝʣʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

Å ʧʨʦʚʦʜʷʱ ʤʘʪʝʨʠʘʣ (ʤʝʜ ʠʣʠ ʘʣʫʤʠʥʠʡ): ʠʟʙʦʨʲʪ ʟʘʚʠʩʠ ʦʪ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʮʝʥʘ, ʨʘʟʤʝʨ ʠ ʪʝʛʣʦ, ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʢʦʨʦʟʠʚʥʠ ʩʨʝʜʠ 

(ʭʠʤʠʯʝʩʢʠ ʨʝʘʛʝʥʪʠ ʠʣʠ ʦʢʩʠʜʠʨʘʱʠ ʝʣʝʤʝʥʪʠ). ʅʘʡ-ʦʙʱʦ ʢʘʟʘʥʦ, 

ʜʦʧʫʩʪʠʤʦʪʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʤʝʜʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʝ ʦʢʦʣʦ 30% 

ʧʦ-ʛʦʣʷʤʦ ʦʪ ʜʦʧʫʩʪʠʤʦʪʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʘʣʫʤʠʥʠʝʚʠʪʝ 

ʧʨʦʚʦʜʥʠʮʠ ʩʲʩ ʩʲʱʦʪʦ ʩʝʯʝʥʠʝ. ɸʣʫʤʠʥʠʝʚʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʩʲʩ 

ʩʲʱʦʪʦ ʩʝʯʝʥʠʝ ʠʤʘʪ ʝʣʝʢʪʨʠʯʝʩʢʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʦʢʦʣʦ 60% ʧʦ-

ʛʦʣʷʤʦ ʠ ʪʝʛʣʦ ʧʦʣʦʚʠʥ ʠʣʠ ʝʜʥʘ ʪʨʝʪʘ ʧʦ-ʤʘʣʢʦ ʦʪ ʪʝʟʠ ʥʘ ʤʝʜʥʠʪʝ 

ʧʨʦʚʦʜʥʠʮʠ. 

Å ʠʟʦʣʘʮʠʦʥʝʥ ʤʘʪʝʨʠʘʣ (ʙʝʟ ʪʘʢʲʚ, PVC, XLPE-EPR): ʠʟʦʣʘʮʠʦʥʥʠʷʪ 

ʤʘʪʝʨʠʘʣ ʚʣʠʷʝ ʚʲʨʭʫ ʤʘʢʩʠʤʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʥʦʨʤʘʣʥʠ 

ʫʩʣʦʚʠʷ ʠ ʧʨʠ ʫʩʣʦʚʠʷ ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ ʠ ʩʣʝʜʦʚʘʪʝʣʥʦ ʥʘ ʨʘʟʤʝʨʘ 

ʥʘ ʩʝʯʝʥʠʝʪʦ ʥʘ ʢʘʙʝʣʘ (ʚʠʞ ɻʣʘʚʘ 2.4 ñɿʘʱʠʪʘ ʦʪ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝò). 

Å ʪʠʧʲʪ ʥʘ ʧʨʦʚʦʜʥʠʢʘ (ʥʝʠʟʦʣʠʨʘʥ ʧʨʦʚʦʜʥʠʢ, ʝʜʥʦʞʠʣʝʥ ʢʘʙʝʣ ʙʝʟ 

ʟʘʱʠʪʥʘ ʦʙʚʠʚʢʘ, ʝʜʥʦʞʠʣʝʥ ʢʘʙʝʣ ʩʲʩ ʟʘʱʠʪʥʘ ʦʙʚʠʚʢʘ, ʤʥʦʛʦʞʠʣʝʥ 

ʢʘʙʝʣ) ʩʝ ʠʟʙʠʨʘ ʩʧʦʨʝʜ ʤʝʭʘʥʠʯʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ, ʩʪʝʧʝʥʪʘ ʥʘ 

ʠʟʦʣʘʮʠʷ, ʠ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ (ʟʘʚʦʠ, ʚʨʲʟʢʠ ʧʦ ʪʨʘʩʝʪʦ, 

ʙʘʨʠʝʨʠ ...), ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʤʝʪʦʜʘ ʥʘ ʧʦʣʘʛʘʥʝ. 

ɺ ʪʘʙʣʠʮʘ 1 ʩʘ ʧʦʢʘʟʘʥʠ ʪʠʧʦʚʝʪʝ ʧʨʦʚʦʜʥʠʮʠ, ʨʘʟʨʝʰʝʥʠ ʟʘ 

ʨʘʟʣʠʯʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʧʦʣʘʛʘʥʝ. 
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