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1. ʇʈɽɼɻʆɺʆʈ  

ʅʘʩʪʦʷʱʘʪʘ ʪʝʭʥʠʯʝʩʢʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɼʠʨʝʢʪʠʚʠ 

96/48/ɽʆ, 2001/16/ɽʆ ʠ ʟʘ ʧʨʝʮʠʟʠʨʘʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʩʲʛʣʘʩʥʦ ʊʉʆʉ ï 

ʇʨʠʣʦʞʝʥʠʝ ˉ 4 - ʇʦʜʩʠʩʪʝʤʘ Ăɽʥʝʨʛʠʷò ʢʲʤ  ʯʣ.5 ʘʣ.1 ʥʘ ʅʘʨʝʜʙʘ ˉ 57 ʠ ʩʲʛʣʘʩʥʦ ʘʣ.2 ï ʢʘʪʦ 

ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʪʝʟʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʩʲʩʪʘʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʧʦʜʩʠʩʪʝʤʘʪʘ, ʟʘ ʢʦʡʪʦ ʥʷʤʘ ʦʙʥʘʨʦʜʚʘʥʠ 

ʊʉʆʉ. 

ʀʟʠʩʢʚʘʥʠʷʪʘ ʩʲʛʣʘʩʥʦ ʥʘʩʪʦʷʱʘʪʘ ʪʝʭʥʠʯʝʩʢʘ ʩʧʝʮʠʬʠʢʘʮʠʷ Ăʇʦʜʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʦ-

ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ 25 kV, 50 Hz. ʂʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ. ʊʦʢʦʩʥʝʤʘʪʝʣʠ. 

ʄʝʭʘʥʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʠ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘò ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ ʟʘ 

ʚʩʠʯʢʠ ʣʠʮʘ, ʘʥʛʘʞʠʨʘʥʠ ʩ ʚʲʟʣʘʛʘʥʝ, ʧʨʦʝʢʪʠʨʘʥʝ, ʠʟʧʲʣʥʝʥʠʝ, ʪʝʭʥʠʯʝʩʢʠ ʢʦʥʪʨʦʣ ʠ 

ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʢʦʥʪʘʢʪʥʠ ʩʠʩʪʝʤʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʚʘʱ ʩ ʪʷʭ ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ 

ʩʲʩʪʘʚ. ʆʨʛʘʥ ʟʘ ʧʦʷʩʥʝʥʠʷ, ʫʢʘʟʘʥʠʷ ʠ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 

ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʝ ɼʇ ʅʘʮʠʦʥʘʣʥʘ ʢʦʤʧʘʥʠʷ Ăɾʝʣʝʟʦʧʲʪʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘò. 

ʆʪ ʜʘʪʘʪʘ ʥʘ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʩʝ ʦʪʤʝʥʷʪ: 

- ʇʨʘʚʠʣʥʠʢ ʟʘ ʪʝʭʥʠʯʝʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ 25 kV, 50 Hz. ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʥʘ ʪʨʘʥʩʧʦʨʪʘ, 1991 ʛ ï ʚ ʯʘʩʪʪʘ ʟʘ ʪʝʭʥʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ 

ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʡ; 

- ʅʦʨʤʘʣʠ ʟʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ 25 kV, 50 Hz: ʆʅ 1162425-78 Ăʆʙʱʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʧʨʘʚʠʣʘ ʟʘ 

ʧʨʠʝʤʘʥʝò; ʆʅ 1169079-78 Ăʂʦʥʟʦʣʠ ʠ ʜʨʫʛʠ ʦʧʦʨʥʠ ʚ̡ʟʣʠò; ʆʅ 1169080-78 Ăʉʢʨʝʧʠʪʝʣʥʠ ʠ 

ʜʨʫʛʠ ʘʨʤʘʪʫʨʥʠ ʜʝʪʘʡʣʠò; ʆʅ 1169 081-78 Ăʂʣʝʤʠò ʠ ʆʅ 1169414-78 Ăɽʣʝʤʝʥʪʠ ʧʦʣʠʤʝʨʥʠ 

ʠʟʦʣʠʨʘʱʠò;  

- ʊʝʭʥʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ, ʚʲʟʣʠʪʝ ʠ ʫʩʪʨʦʡʩʪʚʘʪʘ ʟʘ ʩʪʘʮʠʦʥʘʨʥʠʪʝ 

ʝʣʝʢʪʨʦʩʥʘʙʜʠʪʝʣʥʠ ʩʲʦʨʲʞʝʥʠʷ ʚ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʫʯʘʩʪʲʮʠ ʥʘ ɹɼɾ ï 2000ʛ. 

ʄʘʪʝʨʠʘʣʠʪʝ ʚ ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʢʘʜʨʠ ʩ 

ʚʠʩʰʝ ʠ ʩʨʝʜʥʦ ʩʧʝʮʠʘʣʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʲʩ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʨʘʥʩʧʦʨʪ 

ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

2. ʊɽʈʄʀʅʀ ʀ ʆʇʈɽɼɽʃɽʅʀʗ  

ʊʝʨʤʠʥʦʣʦʛʠʷʪʘ, ʠʟʧʦʣʟʚʘʥʘ ʚ ʥʘʩʪʦʷʱʘʪʘ ʪʝʭʥʠʯʝʩʢʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʝ ʩʲʩʪʘʚʝʥʘ ʥʘ ʙʘʟʘʪʘ 

ʥʘ ʪʝʨʤʠʥʠʪʝ, ʜʝʬʠʥʠʨʘʥʠ ʚ ɹɼʉ EN 50119, ɹɼʉ EN 50317, ɹɼʉ EN 50318, ɹɼʉ EN 50124-1, ɹɼʉ 

EN 50206-1:2002, IEC 60050-811, UIC 606-1, UIC-79, UIC 799OR:2002, ʛʨʫʧʠʨʘʥʠ ʧʦ ʦʙʣʘʩʪʠ ʥʘ 

ʧʨʠʣʦʞʝʥʠʝ, ʢʘʢʪʦ ʩʣʝʜʚʘ: 

2.1. ʉʀʉʊɽʄʅʀ 

ʂʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ ï ʤʨʝʞʘ, ʠʟʛʨʘʜʝʥʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʪʷʛʦʚʠʷ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʩ 

ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ. ʉʠʩʪʝʤʘʪʘ ʚʢʣʶʯʚʘ: ʩʪʲʣʙʦʚʝ ʠ ʬʫʥʜʘʤʝʥʪʠ ʠ ʪʝʭʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ; ʦʧʦʨʥʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʥʦʩʝʱʠ ʠ ʬʠʢʩʠʨʘʱʠ ʝʣʝʤʝʥʪʠ; ʚʩʠʯʢʠ ʚʲʟʜʫʰʥʠ ʧʨʦʚʦʜʥʠʮʠ ï ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, 

ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ, ʦʙʨʘʪʥʠ ʠ ʟʘʟʝʤʠʪʝʣʥʠ ʧʨʦʚʦʜʥʠʮʠ, ʟʘʭʨʘʥʚʘʱʠ ʠ 

ʫʩʠʣʚʘʱʠ ʬʠʜʝʨʠ, ʛʨʲʤʦʟʘʱʠʪʥʠ ʚʲʞʝʪʘ ʠ ʜʨ. ʤʦʥʪʠʨʘʥʠ ʥʘ ʩʪʲʣʙʦʚʝʪʝ, ʠʟʦʣʠʨʘʱʠ 

ʧʨʦʚʦʜʥʠʮʠʪʝ ʝʣʝʤʝʥʪʠ, ʢʦʤʫʪʘʮʠʦʥʥʘ ʘʧʘʨʘʪʫʨʘ, ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʨʝʛʠʩʪʨʘʮʠʷ, ʢʦʥʪʨʦʣ ʠ ʟʘʱʠʪʘ. 

ʂʦʥʪʘʢʪʥʘ ʤʨʝʞʘ - ʤʨʝʞʘ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘʜ ʠʣʠ ʩʪʨʘʥʠʯʥʦ ʥʘ ʛʦʨʥʦʪʦ ʦʯʝʨʪʘʥʠʝ ʥʘ ʛʘʙʘʨʠʪʘ ʥʘ 

ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ, ʦʪ ʢʦʷʪʦ ʪʦʡ ʩʝ ʟʘʭʨʘʥʚʘ ʩ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʥʪʠʨʘʥ 

ʥʘ ʥʝʛʦʚʠʷ ʧʦʢʨʠʚ ʪʦʢʦʩʥʝʤʘʪʝʣ. 
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ɺʲʟʜʫʰʝʥ ʝʣʝʢʪʨʦʧʨʦʚʦʜ - ʝʣʝʢʪʨʦʧʨʦʚʦʜ, ʯʠʠʪʦ ʧʨʦʚʦʜʥʠʮʠ ʩʝ ʥʦʩʷʪ ʦʪ ʥʦʩʝʱʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʠʟʦʣʘʪʦʨʠ ʥʘʜ ʪʝʨʝʥʘ ʥʘ ʟʝʤʷʪʘ. ʆʪʜʝʣʥʠ ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʩ ʠʟʦʣʠʨʘʥʠ 

ʧʨʦʚʦʜʥʠʮʠ ʠʣʠ ʢʘʙʝʣʠ. 

ɺʲʟʜʫʰʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʚʝʨʠʞʥʦ ʦʢʘʯʚʘʥʝ - ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ, ʧʨʠ ʢʦʷʪʦ ʧʨʦʬʠʣʥʠʷ 

ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ (ʧʨʦʚʦʜʥʠʮʠ) ʝ (ʩʘ) ʦʢʘʯʝʥ(ʠ) ʢʲʤ ʝʜʥʦ ʠʣʠ ʧʦʚʝʯʝ ʥʘʜʣʲʞʥʦ 

ʨʘʟʧʦʣʦʞʝʥʦ(ʠ) ʥʦʩʝʱʦ(ʠ) ʚʲʞʝ(ʪʘ). 

ɻʘʙʘʨʠʪ ʥʘ ʧʦʜʚʠʞʥʠʷ ʩʲʩʪʘʚ, ʩʪʘʪʠʯʝʥ - ʦʛʨʘʥʠʯʠʪʝʣʥʦʪʦ, ʥʘʧʨʝʯʥʦ-ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʦʩʪʘ 

ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʦʯʝʨʪʘʥʠʝ, ʚ ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʧʠʰʝ ʩʪʦʷʱ ʥʘ ʧʨʘʚ ʭʦʨʠʟʦʥʪʘʣʝʥ ʧʲʪ ʥʦʚ 

ʧʦʜʚʠʞʝʥ ʞʧ ʩʲʩʪʘʚ (ʥʘʪʦʚʘʨʝʥ ʠ ʧʨʘʟʝʥ), ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʧʦʜʚʠʞʝʥ ʞʧ ʩʲʩʪʘʚ ʩ ʤʘʢʩʠʤʘʣʥʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʨʝʜʧʠʩʘʥʠʪʝ ʜʦʧʫʩʢʠ ʠ ʠʟʥʦʩʚʘʥʠʷ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʩʪʨʘʥʠʯʥʦʪʦ ʤʫ ʥʘʢʣʘʥʷʥʝ 

ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʨʝʩʦʨʠʪʝ ʧʦʜ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʥʝʫʨʘʚʥʦʚʝʩʝʥʘʪʘ ʮʝʥʪʨʦʙʝʞʥʘ ʩʠʣʘ 

ʠʣʠ ʠʟʣʠʰʲʢ ʥʘ ʥʘʜʚʠʰʝʥʠʝ. 

ʂʠʥʝʤʘʪʠʯʝʥ ʛʘʙʘʨʠʪ ʥʘ ʧʦʜʚʠʞʥʠʷ ʩʲʩʪʘʚ - ʦʛʨʘʥʠʯʠʪʝʣʥʦʪʦ, ʥʘʧʨʝʯʥʦ- ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ 

ʦʩʪʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʦʯʝʨʪʘʥʠʝ, ʚ ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʧʠʰʝ ʩʪʦʷʱ ʥʘ ʧʨʘʚ ʭʦʨʠʟʦʥʪʘʣʝʥ ʧʲʪ ʥʦʚ 

ʧʦʜʚʠʞʝʥ ʞʧ ʩʲʩʪʘʚ (ʥʘʪʦʚʘʨʝʥ ʠ ʧʨʘʟʝʥ), ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʧʦʜʚʠʞʝʥ ʞʧ ʩʲʩʪʘʚ ʩ ʤʘʢʩʠʤʘʣʥʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʨʝʜʧʠʩʘʥʠʪʝ ʜʦʧʫʩʢʠ ʠ ʠʟʥʦʩʚʘʥʠʷ, ʚʢʣ. ʠ ʩʪʨʘʥʠʯʥʦʪʦ ʤʫ ʥʘʢʣʘʥʷʥʝ ʚʩʣʝʜʩʪʚʠʝ 

ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʨʝʩʦʨʠʪʝ ʧʦʜ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʥʝʫʨʘʚʥʦʚʝʩʝʥʘʪʘ ʮʝʥʪʨʦʙʝʞʥʘ ʩʠʣʘ ʠʣʠ ʠʟʣʠʰʲʢ 

ʥʘ ʥʘʜʚʠʰʝʥʠʝ. 

ʂʠʥʝʤʘʪʠʯʝʥ ʦʙʚʠʚʝʥ ʢʦʥʪʫʨ - ʧʦ ʥʘʪʘʪʲʰʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʢʠʥʝʤʘʪʠʯʥʠʷ ʛʘʙʘʨʠʪ ʩ ʦʪʯʠʪʘʥʝ 

ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʪʦʣʝʨʘʥʩʠ ʚ ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ. 

ʈʘʟʰʠʨʝʥ ʢʠʥʝʤʘʪʠʯʝʥ ʦʙʚʠʚʝʥ ʢʦʥʪʫʨ - ʢʠʥʝʤʘʪʠʯʝʥ ʦʙʚʠʚʝʥ ʢʦʥʪʫʨ ʫʚʝʣʠʯʝʥ ʩ ʦʪʯʠʪʘʥʝ ʥʘ 

ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʮʝʥʪʲʨʘ ʠʣʠ ʢʨʘʡʱʘʪʘ ʥʘ ʚʦʟʠʣʘʪʘ ʚ ʭʦʨʠʟʦʥʪʘʣʥʠ ʠ ʚʝʨʪʠʢʘʣʥʠ ʢʨʠʚʠ. 

ʅʝʫʪʨʘʣʥʘ ʚʩʪʘʚʢʘ - ʯʘʩʪ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʦʛʨʘʥʠʯʝʥʘ ʦʪ ʜʚʘʪʘ ʩʠ ʢʨʘʷ ʩʲʩ ʩʝʢʮʠʦʥʠʨʘʱʠ 

ʠʣʠ ʠʟʦʣʠʨʘʱʠ ʝʣʝʤʝʥʪʠ, ʥʝ ʧʦʟʚʦʣʷʚʘʱʠ ʩʣʝʜʚʘʱʠ ʝʜʥʘ ʩʣʝʜ ʜʨʫʛʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʝʢʮʠʠ ʩ 

ʨʘʟʣʠʯʥʦ ʥʘʧʨʝʞʝʥʠʝ ʠʣʠ ʬʘʟʘ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʚʘʥʠ ʥʘ ʢʲʩʦ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠ. 

ʀʟʦʣʠʨʘʱʘ ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ (ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ ʩʲʩ ʩʝʢʮʠʦʥʠʨʘʥʝ) - ʩʝʢʮʠʦʥʠʨʘʱ ʠʣʠ 

ʠʟʦʣʠʨʘʱ ʝʣʝʤʝʥʪ, ʚ ʤʷʩʪʦʪʦ ʥʘ ʧʨʠʧʦʢʨʠʚʘʥʝ ʥʘ ʩʲʩʝʜʥʠ ʩʝʢʮʠʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʧʨʠ 

ʪʷʭʥʦʪʦ ʧʘʨʘʣʝʣʥʦ ʚʦʜʝʥʝ, ʢʘʪʦ ʠʟʦʣʘʮʠʷʪʘ ʩʝ ʦʩʠʛʫʨʷʚʘ ʩʲʩ ʩʲʦʪʚʝʪʩʪʚʘʱʦ ʚʲʟʜʫʰʥʦ ʨʘʟʜʝʣʷʥʝ 

ʥʘ ʜʚʝʪʝ ʩʝʢʮʠʠ. 

ʅʫʣʝʚʘ ʩʝʢʮʠʷ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ï ʟʘʟʝʤʝʥʘ ʩʝʢʮʠʷ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʨʘʟʜʝʣʝʥʘ ʯʨʝʟ 

ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ ʦʪ ʩʲʩʝʜʥʠʪʝ, ʥʘʤʠʨʘʱʠ ʩʝ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʩʝʢʮʠʠ. 

2.2. ʇʈʆɺʆɼʅʀʎʀ 

ʇʨʦʚʦʜʥʠʢ - ʤʝʪʘʣʥʦ ʚʲʞʝ ʠʣʠ ʢʘʙʝʣ, ʧʣʲʪʥʦ ʠʣʠ ʤʥʦʛʦʞʠʯʥʦ, ʠʟʦʣʠʨʘʥʦ ʠʣʠ ʥʝʠʟʦʣʠʨʘʥʦ, 

ʦʨʘʟʤʝʨʝʥʦ ʜʘ ʧʨʦʚʝʞʜʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘʱʦ ʯʘʩʪ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ - ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʨʦʚʦʜʥʠʢ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʩ ʢʦʡʪʦ ʢʦʥʪʘʢʪʫʚʘʪ 

ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ. 

ʅʦʩʝʱʦ ʚʲʞʝ - ʥʘʜʣʲʞʥʦ ʚʲʞʝ, ʥʦʩʝʱʦ ʜʠʨʝʢʪʥʦ ʠʣʠ ʠʥʜʠʨʝʢʪʥʦ ʧʨʦʬʠʣʝʥ ʢʦʥʪʘʢʪʝʥ(ʥʠ) 

ʧʨʦʚʦʜʥʠʢ(ʮʠ). 

ɻʣʘʚʥʦ ʥʦʩʝʱʦ ʚʲʞʝ - ʥʦʩʝʱʦ ʚʲʞʝ, ʤʦʥʪʠʨʘʥʦ ʧʘʨʘʣʝʣʥʦ ʥʘʜ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʠ ʩʚʲʨʟʘʥʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʨʫʥʠ ʢʲʤ ʩʧʦʤʘʛʘʪʝʣʥʦ ʥʦʩʝʱʦ ʚʲʞʝ. 

ʉʧʦʤʘʛʘʪʝʣʥʦ ʥʦʩʝʱʦ ʚʲʞʝ - ʥʦʩʝʱʦ ʚʲʞʝ, ʦʢʘʯʝʥʦ ʢʲʤ ʛʣʘʚʥʦʪʦ ʠ ʥʦʩʝʱʦ ʜʠʨʝʢʪʥʦ ʢʦʥʪʘʢʪʝʥ 

ʧʨʦʚʦʜʥʠʢ (ʧʨʦʚʦʜʥʠʮʠ) ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʨʫʥʠ. 
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ʈʝʩʦʨʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ï ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ, ʚ ʢʦʷʪʦ ʚ ʦʧʦʨʥʠʪʝ ʪʦʯʢʠ ʢʦʥʪʘʢʪʥʠʷʪ 

ʧʨʦʚʦʜʥʠʢ ʝ ʦʢʘʯʝʥ ʩ ʝʜʥʘ ʠʣʠ ʜʚʝ ʩʪʨʫʥʠ ʢʲʤ ʢʲʩʦ ʜʦʧʲʣʥʠʪʝʣʥʦ ʚʲʞʝ (ʨʝʩʦʨʥʦ ʚʲʞʝ), ʩʚʲʨʟʘʥʦ 

ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʦʧʦʨʘʪʘ ʢʲʤ ʛʣʘʚʥʦʪʦ ʥʦʩʝʱʦ ʚʲʞʝ. 

ʌʠʜʝʨ ï ʝʣʝʢʪʨʠʯʝʩʢʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʧʦʜʩʪʘʥʮʠʠʪʝ ʠʣʠ ʧʦʩʪʦʚʝʪʝ ʟʘ 

ʩʝʢʮʠʦʥʠʨʘʥʝ. 

ʃʠʥʝʝʥ ʬʠʜʝʨ - ʚʲʟʜʫʰʝʥ ʝʣʝʢʪʨʦʧʨʦʚʦʜ, ʤʦʥʪʠʨʘʥ ʥʘ ʥʦʩʝʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ, ʩʣʫʞʝʱ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʩʲʩʝʜʥʠ ʬʠʜʝʨʥʠ ʟʦʥʠ. 

ʋʩʠʣʚʘʱ ʬʠʜʝʨ - ʚʲʟʜʫʰʝʥ ʝʣʝʢʪʨʦʧʨʦʚʦʜ, ʤʦʥʪʠʨʘʥ ʙʣʠʟʢʦ ʜʦ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʜʠʨʝʢʪʥʦ, 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʟ ʦʧʨʝʜʝʣʝʥʠ ʠʥʪʝʨʚʘʣʠ ʩʚʲʨʟʚʘʥ ʩ ʥʝʷ ʩ ʮʝʣ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʪʦ 

ʥʘʧʨʝʯʥʦ ʩʝʯʝʥʠʝ ʥʘ ʤʨʝʞʘʪʘ. 

ɺʝʨʠʛʘ ʥʘ ʦʙʨʘʪʥʠʷ ʪʦʢ - ʚʩʠʯʢʠ ʧʨʦʚʦʜʥʠʮʠ, ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʪʥʠʷ ʪʷʛʦʚ ʪʦʢ. 

ɺʝʨʠʛʘʪʘ ʥʘ ʦʙʨʘʪʥʠʷ ʪʦʢ ʚʢʣʶʯʚʘ: ʪʝʢʫʱʠʷ ʨʝʣʩʦʚ ʧʲʪ, ʦʙʨʘʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʠʣʠ ʢʘʙʝʣʠ, 

ʦʙʨʘʪʥʠ ʪʦʢʦʚʠ ʨʝʣʩʠ, ʚʲʞʝʪʘ ʟʘ ʛʨʫʧʦʚʠ ʟʘʟʝʤʣʝʥʠʷ ʠ ʜʨ. 

ʆʙʨʘʪʝʥ ʧʨʦʚʦʜʥʠʢ - ʚʩʷʢʘ ʯʘʩʪ ʦʪ ʚʝʨʠʛʘʪʘ ʥʘ ʦʙʨʘʪʥʠʷ ʪʦʢ. 

ʆʙʨʘʪʥʘ ʪʦʢʦʚʘ ʨʝʣʩʘ - ʪʦʢʦʚʘ ʨʝʣʩʘ ʠʟʧʦʣʟʚʘʥʘ ʚʤʝʩʪʦ ʪʝʢʫʱʠʷ ʨʝʣʩʦʚ ʧʲʪ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʦʙʨʘʪʥʠʷ ʪʷʛʦʚ ʪʦʢ. 

ʆʙʨʘʪʝʥ ʢʘʙʝʣ - ʠʟʦʣʠʨʘʥ ʧʨʦʚʦʜʥʠʢ ʦʪ ʚʝʨʠʛʘʪʘ ʟʘ ʦʙʨʘʪʝʥ ʪʦʢ.  

ɿʘʟʝʤʠʪʝʣʥʦ ʚʲʞʝ - ʚʲʞʝ, ʩʚʲʨʟʚʘʱʦ ʛʨʫʧʘ ʦʧʦʨʠ ʢʲʤ ʟʝʤʷ ʠʣʠ ʢʲʤ ʪʝʢʫʱ ʨʝʣʩʦʚ ʧʲʪ, ʟʘ ʟʘʱʠʪʘ 

ʥʘ ʭʦʨʘ ʠ ʠʥʩʪʘʣʘʮʠʠ ʚ ʩʣʫʯʘʡ ʥʘ ʧʨʦʙʠʚ ʥʘ ʠʟʦʣʘʪʦʨ ʠ ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʦ ʢʘʪʦ 

ʦʙʨʘʪʝʥ ʧʨʦʚʦʜʥʠʢ. 

2.3. ɽʃɽʂʊʈʀʏɽʉʂʀ ʉʊʆʁʅʆʉʊʀ 

ʅʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ - ʥʘʧʨʝʞʝʥʠʝ, ʟʘ ʢʦʝʪʦ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʠʥʩʪʘʣʘʮʠʷ ʠʣʠ ʯʘʩʪ ʦʪ ʥʝʷ. 

ʅʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʥʦʤʠʥʘʣʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʚ ʨʘʤʢʠʪʝ 

ʥʘ ʜʦʧʫʩʪʠʤʠʪʝ ʪʦʣʝʨʘʥʩʠ ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50163. 

ɿʝʤʷ - ʧʨʦʚʦʜʠʤʘ ʟʝʤʥʘ ʤʘʩʘ, ʯʠʡʪʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʦʪʝʥʮʠʘʣ ʚ ʢʦʷʪʦ ʠ ʜʘ ʝ ʪʦʯʢʘ ʫʩʣʦʚʥʦ ʝ ʧʨʠʝʪ 

ʟʘ ʨʘʚʝʥ ʥʘ ʥʫʣʘ. 

ɸʚʘʨʠʝʥ ʪʦʢ (ʪʦʢ ʧʨʠ ʧʦʚʨʝʜʘ) - ʤʘʢʩʠʤʘʣʥʠʷʪ ʪʦʢ, ʢʦʡʪʦ ʧʨʦʪʠʯʘ ʧʨʝʟ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ 

ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʦʚʨʝʜʘ ʤʝʞʜʫ ʩʲʦʨʲʞʝʥʠʷ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʠ ʟʝʤʷ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʝʬʠʥʠʨʘʥ ʢʨʘʪʲʢ 

ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. 

ʂʲʩʦ ʩʲʝʜʠʥʝʥʠʝ - ʩʣʫʯʘʡʥʘ ʠʣʠ ʧʨʝʜʠʟʚʠʢʘʥʘ ʧʨʦʚʦʜʠʤʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʪʦʯʢʠ ʥʘ 

ʪʦʢʦʚʘ ʚʝʨʠʛʘ, ʧʨʠʥʫʞʜʘʚʘʱʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʚ ʪʝʟʠ ʪʦʯʢʠ ʜʘ ʩʪʘʥʝ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʢʦ. ʅʷʢʦʠ 

ʧʨʦʚʦʜʠʤʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʮʠ ʠ ʟʝʤʷ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʩʲʱʦ ʢʘʪʦ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ. 

ʊʦʢ ʥʘ ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ - ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʦʢ, ʧʨʦʪʠʯʘʱ ʚʲʚ ʚʝʨʠʛʘʪʘ ʥʘ ʢʲʩʦʪʦ ʩʲʝʜʠʥʝʥʠʝ. 

ʊʨʘʡʥʘ ʪʦʢʦʚʘ ʤʦʱʥʦʩʪ - ʥʦʤʠʥʘʣʥʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʦʧʝʨʘʪʠʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

ɹʣʫʞʜʘʝʱ ʪʦʢ - ʪʦʢ, ʢʦʡʪʦ ʪʝʯʝ ʧʦ ʜʨʫʛʠ ʧʲʪʠʱʘ ʠʟʚʲʥ ʚʝʨʠʛʠʪʝ ʟʘ ʦʙʨʘʪʝʥ ʪʦʢ. 

ɿʘʭʨʘʥʚʘʱ ʧʫʥʢʪ - ʧʫʥʢʪ, ʚ ʢʦʡʪʦ ʬʠʜʝʨʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʩʝ ʩʚʲʨʟʚʘ ʩ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ. 

ɿʘʭʨʘʥʚʘʥʘ ʩʝʢʮʠʷ - ʩʝʢʮʠʷ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʦʣʠʨʘʥʘ. 

ʌʠʜʝʨʥʘ ʟʦʥʘ - ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʝʢʮʠʠ ʚ ʫʯʘʩʪʲʢʘ, ʥʦʨʤʘʣʥʦ ʟʘʭʨʘʥʚʘʥʠ ʦʪ ʧʦʜʩʪʘʥʮʠʷʪʘ ʧʨʝʟ 

ʠʥʜʠʚʠʜʫʘʣʝʥ ʬʠʜʝʨʝʥ ʧʨʝʢʲʩʚʘʯ. 
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ʇʦʜʩʪʘʥʮʠʦʥʥʘ ʟʦʥʘ - ʯʘʩʪ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʟʘʭʨʘʥʚʘʥʘ ʩ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ ʦʪ ʝʜʥʘ 

ʧʦʜʩʪʘʥʮʠʷ.  

ʀʟʦʣʠʨʘʥʝ - ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʦʪ ʠʟʪʦʯʥʠʢʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ ʚ 

ʩʣʫʯʘʡ ʥʘ ʧʦʚʨʝʜʘ ʠʣʠ ʟʘ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʥʝʡʥʦʪʦ ʧʦʜʜʲʨʞʘʥʝ. 

ʌʫʥʢʮʠʦʥʘʣʥʘ ʠʟʦʣʘʮʠʷ - ʠʟʦʣʘʮʠʷ ʤʝʞʜʫ ʧʨʦʚʦʜʷʱʠ ʯʘʩʪʠ, ʢʦʷʪʦ ʝ ʥʝʦʙʭʦʜʠʤʘ ʩʘʤʦ ʟʘ 

ʪʷʭʥʦʪʦ ʧʨʘʚʠʣʥʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ. 

ɹʘʟʦʚʘ ʠʟʦʣʘʮʠʷ - ʠʟʦʣʘʮʠʷ, ʧʨʠʣʦʞʝʥʘ ʥʘ ʯʘʩʪʠ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʟʘ ʜʘ ʦʩʠʛʫʨʠ ʟʘʱʠʪʘ ʩʨʝʱʫ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʜʘʨ. 

ɼʚʦʡʥʘ ʠʟʦʣʘʮʠʷ ï ʠʟʦʣʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, ʚ ʢʦʷʪʦ ʩʣʦʡ ʦʪ ʙʘʟʦʚʘ ʠʟʦʣʘʮʠʷ ʝ ʢʦʤʙʠʥʠʨʘʥ ʩʲʩ ʩʣʦʡ 

ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʟʦʣʘʮʠʷ. ʂʦʤʙʠʥʘʮʠʷ ʦʪ ʜʚʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʠʟʦʣʘʮʠʠ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ 

ʢʘʪʦ ʜʚʦʡʥʘ ʠʟʦʣʘʮʠʷ. 

ʋʩʠʣʝʥʘ ʠʟʦʣʘʮʠʷ ï ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ ʜʚʦʡʥʘʪʘ, ʢʦʛʘʪʦ ʚ ʥʝʷ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʙʲʜʘʪ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʣʦʝʚʝʪʝ ʥʘ ʙʘʟʦʚʘʪʘ ʠ ʜʦʧʲʣʥʠʪʝʣʥʘʪʘ ʠʟʦʣʘʮʠʠ. 

ɼʲʣʞʠʥʘ ʥʘ ʧʲʪʷ ʥʘ ʜʲʛʘʪʘ (ʢʣʠʨʝʥʩ) - ʥʘʡ-ʢʲʩʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʧʦ ʚʲʟʜʫʭʘ ʤʝʞʜʫ ʜʚʝ 

ʧʨʦʚʦʜʷʱʠ ʯʘʩʪʠ. 

ɼʲʣʞʠʥʘ ʥʘ ʧʲʪʷ ʥʘ ʪʦʢʘ ʥʘ ʫʪʝʯʢʘʪʘ - ʥʘʡ-ʢʲʩʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʠʟʦʣʠʨʘʱ ʤʘʪʝʨʠʘʣ ʤʝʞʜʫ ʜʚʝ ʧʨʦʚʦʜʷʱʠ ʯʘʩʪʠ. 

ʊʦʢ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ ï ʪʦʢʲʪ, ʢʦʡʪʦ ʧʨʦʪʠʯʘ ʧʨʝʟ ʪʦʢʦʩʥʝʤʘʪʝʣʷ. 

ʅʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ʧʨʠ ʥʝʧʦʜʚʠʞʥʦ ʪʷʛʦʚʦ ʚʦʟʠʣʦ ï  ʥʘʧʨʝʞʝʥʠʝ, ʟʘ ʢʦʝʪʦ ʥʝʛʦʚʠʷ 

ʪʦʢʦʩʥʝʤʘʪʝʣ ʝ ʧʨʦʝʢʪʠʨʘʥ ʜʘ ʨʘʙʦʪʠ. 

ʅʦʤʠʥʘʣʝʥ ʪʦʢ ʥʘ ʥʝʧʦʜʚʠʞʥʦ ʪʷʛʦʚʦ ʚʦʟʠʣʦ ï ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʦʢʘ, ʧʨʦʪʠʯʘʱ ʧʨʝʟ 

ʪʦʢʦʩʥʝʤʘʪʝʣʷ ʚ ʪʝʯʝʥʠʝ ʥʘ 30 min ʧʨʠ ʥʝʧʦʜʚʠʞʥʦ ʚʦʟʠʣʦ. 

ʄʘʢʩʠʤʘʣʝʥ ʪʦʢ ʥʘ ʥʝʧʦʜʚʠʞʥʦ ʪʷʛʦʚʦ ʚʦʟʠʣʦ ï ʩʪʦʡʥʦʩʪ ʥʘ ʪʦʢʘ, ʧʦʜʜʲʨʞʘʥ ʦʪ ʥʝʧʦʜʚʠʞʝʥ 

ʧʘʥʪʦʛʨʘʬ ʢʨʘʪʢʦʪʨʘʡʥʦ. 

ʅʦʤʠʥʘʣʝʥ ʪʦʢ ʥʘ ʜʚʠʞʝʱʦ ʩʝ ʪʷʛʦʚʦ ʚʦʟʠʣʦ (ʫʩʪʘʥʦʚʝʥ ʧʫʩʢʦʚ ʪʦʢ) ï ʪʦʢ, ʩʥʝʤʘʥ ʦʪ 

ʧʘʥʪʦʛʨʘʬʘ ʧʨʠ ʟʘʜʚʠʞʚʘʥʝ ï ʦʪ ʥʫʣʘ ʜʦ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʪʷʛʦʚʦʪʦ ʚʦʟʠʣʦ. 

2.4. ʄɽʍɸʅʀʏɽʉʂʀ ʉʊʆʁʅʆʉʊʀ 

ʄʝʞʜʫʩʪʲʣʙʠʝ - ʯʘʩʪʪʘ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʦʪ ʝʜʥʘ ʦʧʦʨʘ ʠʣʠ ʪʦʯʢʘ ʥʘ ʦʢʘʯʚʘʥʝ ʜʦ 

ʩʣʝʜʚʘʱʘʪʘ. 

ɸʥʢʝʨʥʦ ʧʦʣʝ ï ʜʲʣʞʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʤʝʞʜʫ ʜʚʝ ʪʦʯʢʠ ʥʘ ʘʥʢʝʨʠʨʘʥʝ. 

ɸʥʢʝʨʥʦ ʧʦʣʫʧʦʣʝ - ʜʲʣʞʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʤʝʞʜʫ ʪʚʲʨʜʘ ʠʣʠ ʩʨʝʜʥʘ ʘʥʢʝʨʦʚʢʘ ʠ 

ʢʦʤʧʝʥʩʠʨʘʱʦ ʫʩʪʨʦʡʩʪʚʦ.   

ɻʨʘʜʠʝʥʪ - ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʣʠʢʘʪʘ ʚʲʚ ʚʠʩʦʯʠʥʠʪʝ ʥʘ ʧʨʦʚʦʜʥʠʢ ʠʣʠ ʚʲʞʝ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ 

ʩʠʩʪʝʤʘ ʥʘʜ ʥʠʚʦʪʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʚ ʜʚʝ ʩʲʩʝʜʥʠ ʦʧʦʨʠ ʩʧʨʷʤʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ. 

ɿʠʛ ï ʟʘʛ ï ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ ʧʦʩʦʢʠ ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ ʧʲʪʷ 

ʧʨʠ ʩʲʩʝʜʥʠ ʦʧʦʨʠ ʟʘ ʠʟʙʷʛʚʘʥʝ ʥʘ ʤʝʩʪʥʦ ʠʟʥʦʩʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʣʘʩʪʠʥʠ ʥʘ 

ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ. 

ʉʠʩʪʝʤʥʘ ʚʠʩʦʯʠʥʘ - ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʦʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʧʨʦʬʠʣʥʠʷ ʢʦʥʪʘʢʪʝʥ 

ʧʨʦʚʦʜʥʠʢ ʜʦ ʩʨʝʜʘʪʘ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ, ʠʟʤʝʨʝʥʦ ʧʨʠ ʦʧʦʨʘʪʘ. 

ɺʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ï ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʜʦ ʜʦʣʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʠʟʤʝʨʚʘʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʧʲʪʷ. 
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ʄʠʥʠʤʘʣʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ, ʛʘʨʘʥʪʠʨʘʱʘ ʠʟʙʷʛʚʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʨʦʙʠʚʠ ʤʝʞʜʫ 

ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʦʟʠʣʘʪʘ ʧʨʠ ʚʩʠʯʢʠ ʫʩʣʦʚʠʷ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷ. 

ʄʠʥʠʤʘʣʥʘ ʧʨʦʝʢʪʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ï ʪʝʦʨʝʪʠʯʥʦ ʠʟʙʨʘʥʘ ʚ ʧʨʦʝʢʪʘ 

ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʚʢʣʶʯʠʪʝʣʥʦ ʪʦʣʝʨʘʥʩʠʪʝ, ʪʘʢʘ ʯʝ ʚʠʥʘʛʠ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʘ 

ʤʠʥʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ.  

ʅʦʤʠʥʘʣʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ï ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʤʝʩʪʘʪʘ 

ʥʘ ʦʧʦʨʠʪʝ ʧʨʠ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ. 

ʄʘʢʩʠʤʘʣʥʘ ʧʨʦʝʢʪʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ï ʪʝʦʨʝʪʠʯʥʘ ʚʠʩʦʯʠʥʘ ʥʘ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʚʢʣʶʯʠʪʝʣʥʦ ʪʦʣʝʨʘʥʩʠʪʝ ʠ ʧʦʚʜʠʛʘʥʝʪʦ, ʧʨʠ ʢʦʷʪʦ ʧʘʥʪʦʛʨʘʬʠʪʝ ʤʦʛʘʪ 

ʜʘ ʢʦʥʪʘʢʪʫʚʘʪ. 

ʉʪʨʦʠʪʝʣʥʠ ʚʠʩʦʯʠʥʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ - ʚʝʨʪʠʢʘʣʥʠ ʨʘʟʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʦʣʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʧʨʦʬʠʣʥʠʷ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʠ ʦʩʪʘ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ, ʠʟʤʝʨʝʥʠ ʚ ʭʘʨʘʢʪʝʨʥʠ 

ʪʦʯʢʠ ʦʪ ʦʪʜʝʣʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ. 

ʄʝʞʜʫʦʢʘʯʚʘʥʝ ï ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʝ ʪʦʯʢʠ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʚʲʞʝ ʠʣʠ ʧʨʦʚʦʜʥʠʢ. 

ʉʪʨʝʣʘ ʥʘ ʧʨʦʚʝʩʘ ʥʘ ʚʲʞʝ ʠʣʠ ʧʨʦʚʦʜʥʠʢ ï ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʨʘʟʩʪʦʷʥʠʝʪʦ, ʠʟʤʝʨʝʥʦ 

ʧʦ ʚʝʨʪʠʢʘʣʘ, ʤʝʞʜʫ ʤʠʩʣʝʥʘʪʘ ʧʨʘʚʘ ʣʠʥʠʷ ʤʠʥʘʚʘʱʘ ʧʨʝʟ ʪʦʯʢʠʪʝ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʚʲʞʝ ʠʣʠ 

ʧʨʦʚʦʜʥʠʢ ʠ ʥʘʡ-ʥʠʩʢʘʪʘ ʪʦʯʢʘ ʥʘ ʥʝʛʦʚʦʪʦ ʨʘʟʧʦʣʘʛʘʥʝ ʚ ʤʝʞʜʫʦʢʘʯʚʘʥʝʪʦ. 

ʄʦʥʪʘʞʥʘ ʩʪʨʝʣʘ ʥʘ ʧʨʦʚʝʩʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ï ʟʘʜʘʜʝʥʘ ʩ ʧʨʦʝʢʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʥʘʡ-ʥʠʩʢʘʪʘ ʪʦʯʢʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ ʩʧʨʷʤʦ 

ʤʠʩʣʝʥʘʪʘ ʣʠʥʠʷ, ʤʠʥʘʚʘʱʘ ʧʨʝʟ ʪʦʯʢʠʪʝ ʥʘ ʥʝʛʦʚʦʪʦ ʦʢʘʯʚʘʥʝ ʥʘ ʧʲʨʚʠʪʝ, ʠʟʤʝʩʪʝʥʠ ʦʪ 

ʩʪʲʣʙʦʚʝʪʝ ʧʨʦʩʪʠ ʩʪʨʫʥʠ.  

ʂʨʠʚʘ ʥʘ ʩʚʦʙʦʜʥʠʷ ʧʨʦʚʝʩ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʚʠʩʦʯʠʥʥʦʪʦ 

ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʦʪʜʝʣʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ (ʤʝʞʜʫʦʢʘʯʚʘʥʝ). 

ɽʣʘʩʪʠʯʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ï ʩʚʦʡʩʪʚʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʥʝʡʥʘʪʘ 

ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʚʲʟʧʨʠʝʤʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʯʨʝʟ ʝʣʘʩʪʠʯʥʠ ʜʝʬʦʨʤʘʮʠʠ. ʊʝʦʨʝʪʠʯʥʦ ʩʝ ʦʧʨʝʜʝʣʷ ʠʣʠ ʩʝ 

ʠʟʤʝʨʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʩʲʩ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʪʘʪʠʯʥʦʪʦ ʧʦʚʜʠʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʦʜ 

ʜʝʡʩʪʚʠʝ ʥʘ ʚʝʨʪʠʢʘʣʥʦ ʥʘʩʦʯʝʥʘ ʥʘʛʦʨʝ ʩʠʣʘ ʦʪ 100 N ʠ ʝ ʩ ʜʠʤʝʥʩʠʷ mm/N. 

ʉʪʘʪʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪʪʘ ï ʟʘʚʠʩʠʤʦʩʪ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪʪʘ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʦʪ ʪʝʢʫʱʘ ʢʦʦʨʜʠʥʘʪʘ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʪʜʝʣʥʦ 

ʤʝʞʜʫʩʪʲʣʙʠʝ. 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪʪʘ ï ʧʘʨʘʤʝʪʲʨ ʟʘ ʦʮʝʥʢʘ ʨʘʚʥʦʤʝʨʥʦʩʪʪʘ ʥʘ 

ʝʣʘʩʪʠʯʥʦʩʪʪʘ ʧʦ ʥʝʡʥʠʪʝ ʤʘʢʩʠʤʘʣʥʘ emax ʠ ʤʠʥʠʤʘʣʥʘ emin ʩʪʦʡʥʦʩʪʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʪʜʝʣʥʦ 

ʤʝʞʜʫʩʪʲʣʙʠʝ:  

( )
[]%

100.

minmax

minmax

ee

ee
u

+

-
=  

ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪʪʘ ʟʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʦ ʜʲʣʞʠʥʘ 

ʤʝʞʜʫʩʪʲʣʙʠʝ ʝ ʦʧʨʝʜʝʣʷʱʘ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ.  

ʈʘʙʦʪʥʦ ʥʘʪʦʚʘʨʚʘʥʝ (ʩʠʣʘ) ï ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ, ʢʦʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʚ 

ʧʨʘʢʪʠʢʘʪʘ (OML ï ordinary mechanical load) ï  ʍʨ 
1 

                                                 

1 ʍ ï ʫʩʣʦʚʥʦ ʦʟʥʘʯʝʥʠʝ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ, ʟʘ ʚʝʨʪʠʢʘʣʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʍ ʩʝ ʟʘʤʝʥʷ ʩ G, ʘ ʟʘ ʭʦʨʠʟʦʥʪʘʣʥʠ - ʩ F. 
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ʅʦʤʠʥʘʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ï ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ, ʢʦʝʪʦ ʦʪʜʝʣʥʠʷ ʝʣʝʤʝʥʪ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʤʦʞʝ ʜʘ ʧʦʥʝʩʝ ʙʝʟ ʜʘ ʥʘʩʪʲʧʠ ʨʘʟʨʫʰʘʚʘʥʝ ʠʣʠ ʦʩʪʘʪʲʯʥʘ ʧʣʘʩʪʠʯʥʘ 

ʜʝʬʦʨʤʘʮʠʷ ʚ ʥʝʛʦ ï ʍʥʦʤ  (NDL ï nominal design load). ʅʦʤʠʥʘʣʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʝ ʪʨʷʙʚʘ ʜʘ 

ʧʨʝʚʠʰʘʚʘ 95 % ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ï ʍʤʘʭ. 

ʄʘʢʩʠʤʘʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ - ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ, ʧʨʠ ʢʦʝʪʦ ʥʷʢʦʡ ʦʪ 

ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ʝʣʝʤʝʥʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩʝ ʨʘʟʨʫʰʘʚʘ ʠʣʠ ʧʦʣʫʯʘʚʘ ʦʩʪʘʪʲʯʥʘ 

ʧʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʠʷ ï ʍʤʘʭ (SFL ï specified failing load). 

ɼʦʧʫʩʪʠʤʦ ʨʘʙʦʪʥʦ ʥʘʪʦʚʘʨʚʘʥʝ -  ʩʪʦʡʥʦʩʪ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ, ʨʘʚʥʘ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ 

ʥʦʤʠʥʘʣʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʍʥʦʤ ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪ ʢʩ (ʍʜʦʧ.ʨ. = ʍʥʦʤ/ ʢʩ) (MDL ï maximum 

design load). 

ʀʟʧʠʪʚʘʪʝʣʥʘ ʩʠʣʘ (ʍt) ï 80% ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʥʦʤʠʥʘʣʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ (ʍt = 0,8 ʍʥʦʤ) (STL ï 

specified testing load). 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʩʠʛʫʨʥʦʩʪ ï ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʥʦʤʠʥʘʣʥʦʪʦ ʠ ʤʘʢʩʠʤʘʣʥʦ 

ʜʦʧʫʩʪʠʤʦʪʦ ʨʘʙʦʪʥʦ ʥʘʪʦʚʘʨʚʘʥʠʷ ʥʘ ʝʣʝʤʝʥʪ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪ ʩʘ ʟʘʜʘʚʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʝʣʝʤʝʥʪ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʚʲʨʭʫ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʘʪʘ ʥʘʜʝʞʜʥʦʩʪ ʥʘ ʥʝʡʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ. 

2.5. ʅʆʉɽʑʀ ʂʆʅʉʊʈʋʂʎʀʀ 

ʅʦʩʝʱʠ ʢʦʥʩʪʨʫʢʮʠʠ - ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʥʦʩʷʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ ʠʟʦʣʘʪʦʨʠ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. 

ʉʪʲʣʙʦʚʝ - ʧʨʝʜʠʤʥʦ ʚʝʨʪʠʢʘʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʩʠʛʫʨʷʚʘʱʠ ʥʦʩʝʥʝ, ʥʘʪʷʛʘʥʝ ʠ ʬʠʢʩʠʨʘʥʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʆʧʦʨʥʠ ʫʩʪʨʦʡʩʪʚʘ ï ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʥʪʠʨʘʥʠ ʢʲʤ ʥʦʩʝʱʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ 

ʩʪʲʣʙʦʚʝ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʥʦʩʝʥʝ ʠʣʠ ʬʠʢʩʠʨʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʂʦʥʟʦʣʘ - ʥʦʩʝʱ ʚʲʟʝʣ, ʩʲʩʪʘʚʝʥ ʦʪ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʝʣʝʤʝʥʪʠ, ʦʢʘʯʝʥ ʥʘʧʨʝʯʥʦ ʥʘ ʧʲʪʷ ʢʲʤ 

ʩʪʲʣʙ ʠʣʠ ʜʨʫʛʘ ʢʦʥʩʪʨʫʢʮʠʷ.  

ʅʘʧʨʝʯʥʠ ʠ ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ ï ʚʲʞʝʪʘ, ʨʘʟʧʦʣʦʞʝʥʠ ʥʘʧʨʝʯʥʦ ʥʘ ʧʲʪʷ ʠ ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʥʦʩʝʥʝ ʥʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝʯʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ (ʥʘʧʨʝʯʥʠ ʚʲʞʝʪʘ) ʠʣʠ ʟʘ ʥʦʩʝʥʝ ʥʘ ʩʪʨʘʥʠʯʥʠ ʩʠʣʠ 

ʦʪ ʬʠʢʩʠʨʘʥʝ (ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ).     

ʌʫʥʜʘʤʝʥʪ ï ʢʦʥʩʪʨʫʢʮʠʷ, ʦʙʠʢʥʦʚʝʥʦ ʦʪ ʙʝʪʦʥ ʠʣʠ ʩʪʦʤʘʥʘ, ʠʟʮʷʣʦ ʠʣʠ ʯʘʩʪʠʯʥʦ ʚʢʦʧʘʥʘ ʚ 

ʟʝʤʷʪʘ, ʚʲʨʭʫ ʢʦʷʪʦ ʩʝ ʤʦʥʪʠʨʘ ʩʪʲʣʙ ʠʣʠ ʜʨʫʛʘ ʥʦʩʝʱʘ ʢʦʥʩʪʨʫʢʮʠʷ. ʌʫʥʜʘʤʝʥʪʲʪ ʪʨʷʙʚʘ ʜʘ 

ʦʩʠʛʫʨʷʚʘ ʩʪʘʙʠʣʥʦʩʪ ʧʨʠ ʚʩʠʯʢʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʧʨʝʜʘʚʘʥʠ ʤʫ ʦʪ ʤʦʥʪʠʨʘʥʠʪʝ ʚʲʨʭʫ ʥʝʛʦ 

ʝʣʝʤʝʥʪʠ.  

2.6. ɽʃɽʄɽʅʊʀ 

ʉʝʢʮʠʦʥʝʥ ʠʟʦʣʘʪʦʨ ï ʩʝʢʮʠʦʥʠʨʘʱ ʚʲʟʝʣ, ʬʦʨʤʠʨʘʥ ʦʪ ʠʟʦʣʘʪʦʨʠ, ʚʢʣʶʯʝʥʠ ʧʦ ʜʲʣʞʠʥʘ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʩ ʧʣʲʟʛʘʯʠ ʠʣʠ ʧʦʜʦʙʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʝʧʨʝʢʲʩʥʘʪʦ 

ʪʦʢʦʩʥʝʤʘʥʝ. 

ʉʪʨʫʥʘ ï ʝʣʝʤʝʥʪ, ʠʟʧʦʣʟʚʘʥ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʢʲʤ ʥʦʩʝʱʦ ʚʲʞʝ,  ʥʘ 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʦʩʝʱʦ ʚʲʞʝ ʢʲʤ ʛʣʘʚʥʦ ʥʦʩʝʱʦ ʚʲʞʝ ʠʣʠ ʥʘ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʢʲʤ ʥʘʧʨʝʯʥʦ. 

ʅʘʪʷʛʘʱʦ ʫʩʪʨʦʡʩʪʚʦ ï ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʚʘʱʦ ʜʘ ʙʲʜʝ ʨʝʛʫʣʠʨʘʥʦ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠ-

ʮʠʪʝ.  
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ɸʚʪʦʤʘʪʠʯʥʦ ʥʘʪʷʛʘʱʦ ʫʩʪʨʦʡʩʪʚʦ (ʢʦʤʧʝʥʩʠʨʘʱʦ ʫʩʪʨʦʡʩʪʚʦ) ï ʥʘʪʷʛʘʱʦ ʫʩʪʨʦʡʩʪʚʦ, 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʜʜʲʨʞʘʱʦ ʧʦʩʪʦʷʥʥʦ ʤʝʭʘʥʠʯʥʦ ʥʘʪʷʛʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʚ ʟʘʜʘʜʝʥ 

ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ. 

ʆʙʪʷʞʢʘ (ʬʠʢʩʘʪʦʨ) ï ʚʠʜ ʥʦʩʝʱʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠʣʠ ʬʠʢʩʠʨʘʱ ʚʲʟʝʣ, ʢʦʡʪʦ ʩʘʤʦ ʬʠʢʩʠʨʘ 

ʩʪʨʘʥʠʯʥʦʪʦ ʭʦʨʠʟʦʥʪʘʣʥʦ ʧʦʣʦʞʝʥʠʝ (ʟʠʛ-ʟʘʛʘ) ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʠ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʥʝ 

ʥʦʩʠ ʪʷʭʥʦʪʦ ʚʝʨʪʠʢʘʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ. 

2.7. ʊʆʂʆʉʅɽʄɸʊɽʃʀ (ʇɸʅʊʆɻʈɸʌʀ) 

ʊʦʢʦʩʥʝʤʘʪʝʣ ï ʘʧʘʨʘʪ ʢʲʤ ʪʷʛʦʚʘ ʝʜʠʥʠʮʘ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʘ ʩʥʝʤʘ ʪʦʢ ʦʪ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ 

ʠʣʠ ʢʦʥʪʘʢʪʥʘ ʨʝʣʩʘ. 

ʇʘʥʪʦʛʨʘʬ ï ʘʧʘʨʘʪ ʟʘ ʪʦʢʦʩʥʝʤʘʥʝ ʦʪ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ. ɺʢʣʶʯʚʘ: ʦʩʥʦʚʘ, 

ʟʘʜʚʠʞʚʘʱʘ ʩʠʩʪʝʤʘ, ʰʘʨʥʠʨʥʦ ï ʣʦʩʪʦʚʘ ʩʠʩʪʝʤʘ ʩ ʜʦʣʥʘ ʠ ʛʦʨʥʘ ʨʘʤʢʠ ʠ ʧʣʲʟʛʘʯ (ʪʦʢʦʩʥʝʤʘʱʘ 

ʛʣʘʚʘ). ɺ Ăʨʘʙʦʪʥʦò ʧʦʣʦʞʝʥʠʝ ʘʧʘʨʘʪʲʪ ʝ ʠʟʮʷʣʦ ʠʣʠ ʯʘʩʪʠʯʥʦ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ. ʀʟʦʣʠʨʘʥ ʝ 

ʩʧʨʷʤʦ ʧʦʢʨʠʚʘ ʥʘ ʪʷʛʦʚʦʪʦ ʚʦʟʠʣʦ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʦʣʘʪʦʨʠ, ʩʚʲʨʟʘʥʠ ʢʲʤ ʥʝʛʦʚʘʪʘ ʦʩʥʦʚʘ ʠ 

ʧʦʢʨʠʚʘ ʥʘ ʚʦʟʠʣʦʪʦ. ʇʨʝʟ ʧʘʥʪʦʛʨʘʬʘ ʪʦʢʲʪ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩʝ ʧʨʝʥʘʩʷ ʢʲʤ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ 

ʩʠʩʪʝʤʘ ʥʘ ʚʦʟʠʣʦʪʦ. 

ʆʩʥʦʚʘ ï ʥʝʧʦʜʚʠʞʥʘ ʯʘʩʪ ʥʘ ʧʘʥʪʦʛʨʘʬʘ, ʤʦʥʪʠʨʘʥʘ ʥʘ ʠʟʦʣʘʪʦʨʠ ʟʘʢʨʝʧʝʥʠ ʟʘ ʧʦʢʨʠʚʘ ʥʘ 

ʪʷʛʦʚʦʪʦ ʚʦʟʠʣʦ. ʂ̡ ʤ ʦʩʥʦʚʘʪʘ ʩʘ ʩʚʲʨʟʘʥʠ ʰʘʨʥʠʨʥʦ-ʣʦʩʪʦʚʘʪʘ ʩʠʩʪʝʤʘ ʠ ʟʘʜʚʠʞʚʘʥʝʪʦ ʥʘ 

ʧʘʥʪʦʛʨʘʬʘ. 

ɿʘʜʚʠʞʚʘʱʘ ʩʠʩʪʝʤʘ ï ʫʩʪʨʦʡʩʪʚʦ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʩʠʣʘʪʘ ʟʘ ʚʜʠʛʘʥʝ ʠ ʩʚʘʣʷʥʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ. 

ʐʘʨʥʠʨʥʦ ï ʣʦʩʪʦʚʘ ʩʠʩʪʝʤʘ ï ʢʦʥʩʪʨʫʢʮʠʷ, ʢʦʷʪʦ ʦʩʠʛʫʨʷʚʘ ʚʝʨʪʠʢʘʣʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʧʣʲʟʛʘ-ʯʘ 

ʩʧʨʷʤʦ ʦʩʥʦʚʘʪʘ ʥʘ ʧʘʥʪʦʛʨʘʬʘ. 

ʇʣʲʟʛʘʯ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ ï ʩʲʩʪʘʚʥʘ ʯʘʩʪ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ, ʢʦʷʪʦ ʝ ʩʚʲʨʟʘʥʘ ʢʲʤ ʥʦʩʝʱʘ 

ʢʦʥʩʪʨʫʢʮʠʷ (ʰʘʨʥʠʨʥʦ ï ʣʦʩʪʦʚʘ ʩʠʩʪʝʤʘ) ʠ ʚʢʣʶʯʚʘ ʢʦʥʪʘʢʪʫʚʘʱʠ ʧʣʘʩʪʠʥʠ, ʨʦʛʘ, ʪʝʭʥʠʪʝ 

ʩʚʲʨʟʚʘʱʠ ʝʣʝʤʝʥʪʠ ʠ ʝʚʝʥʪʫʘʣʥʦ ʝʣʝʤʝʥʪʠ ʟʘ ʦʙʨʝʩʦʨʚʘʥʝ. 

ʂʦʥʪʘʢʪʫʚʘʱʘ ʧʣʘʩʪʠʥʘ ï ʩʤʝʥʷʝʤʘ ʠʟʥʦʩʚʘʱʘ ʩʝ ʯʘʩʪ ʥʘ ʧʣʲʟʛʘʯʘ, ʢʦʷʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ. 

ʈʦʛʘ ï ʢʨʘʡʱʘ ʥʘ ʧʣʲʟʛʘʯʘ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʧʣʘʚʝʥ ʧʨʝʭʦʜ ʦʪ ʝʜʠʥ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʥʘ ʜʨʫʛ. 

ɼʲʣʞʠʥʘ ʥʘ ʧʣʲʟʛʘʯʘ ï ʨʘʟʤʝʨ ʥʘ ʧʣʲʟʛʘʯʘ, ʠʟʤʝʨʚʘʥ ʭʦʨʠʟʦʥʪʘʣʥʦ ʥʘʧʨʝʯʥʦ ʥʘ ʥʘʜʣʲʞʥʘʪʘ ʦʩ 

ʥʘ ʪʷʛʦʚʦʪʦ ʚʦʟʠʣʦ.  

ʐʠʨʦʯʠʥʘ ʥʘ ʧʣʲʟʛʘʯʘ ï ʨʘʟʤʝʨ ʥʘ ʧʣʲʟʛʘʯʘ, ʠʟʤʝʨʚʘʥ ʥʘʜʣʲʞʥʦ ʧʦ ʧʦʩʦʢʘʪʘ ʥʘ ʥʘʜʣʲʞʥʘʪʘ ʦʩ 

ʥʘ ʪʷʛʦʚʦʪʦ ʚʦʟʠʣʦ.  

ɺʠʩʦʯʠʥʘ ʥʘ ʧʣʲʟʛʘʯʘ ï ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʡ-ʥʠʩʢʘʪʘ ʪʦʯʢʘ ʥʘ ʨʦʛʘʪʘ ʠ ʥʘʡ-

ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʣʘʩʪʠʥʠ. 

ʊʦʯʢʘ ʥʘ ʚʲʨʪʝʥʝ ʥʘ ʧʣʲʟʛʘʯʘ ï ʦʩ ʥʘ ʦʢʘʯʚʘʥʝ ʠ ʟʘʚʲʨʪʘʥʝ ʥʘ ʧʣʲʟʛʘʯʘ (ʦʩ ʥʘ ʛʦʨʥʠʪʝ 

ʰʘʨʥʠʨʠ). 

ɼʲʣʞʠʥʘ ʥʘ ʢʦʥʪʘʢʪʫʚʘʱʠʪʝ ʧʣʘʩʪʠʥʠ ï ʩʫʤʘʨʥʘ ʜʲʣʞʠʥʘ ʥʘ ʧʣʘʩʪʠʥʠʪʝ, ʠʟʤʝʨʚʘʥʘ ʥʘʧʨʝʯʥʦ 

ʩʧʨʷʤʦ ʥʘʜʣʲʞʥʘʪʘ ʦʩ ʥʘ ʪʷʛʦʚʦʪʦ ʚʦʟʠʣʦ. 

ɺʠʩʦʯʠʥʘ ʚ Ăʜʦʣʥʦ ʨʘʙʦʪʥʦ ʧʦʣʦʞʝʥʠʝò ï  ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʦʣʥʘʪʘ ʧʦʚʲʨʭʥʠʥʘ 

ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʠ ʛʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʣʘʩʪʠʥʠ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʚ 

ʜʚʠʞʝʥʠʝ ʚ ʥʘʡ-ʥʠʩʢʦʪʦ ʩʠ ʧʦʣʦʞʝʥʠʝ, ʟʘ ʢʦʝʪʦ ʪʦʡ ʝ ʧʨʦʝʢʪʠʨʘʥ ʜʘ ʩʥʝʤʘ ʪʦʢ.  

ɺʠʩʦʯʠʥʘ ʚ Ăʛʦʨʥʦ ʨʘʙʦʪʥʦ ʧʦʣʦʞʝʥʠʝò ï ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʦʣʥʘʪʘ ʧʦʚʲʨʭʥʠʥʘ ʥʘ 

ʧʘʥʪʦʛʨʘʬʘ ʠ ʛʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʣʘʩʪʠʥʠ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʚ ʜʚʠʞʝʥʠʝ ʚ ʥʘʡ-

ʚʠʩʦʢʦʪʦ ʥʠʚʦ, ʟʘ ʢʦʝʪʦ ʪʦʡ ʝ ʧʨʦʝʢʪʠʨʘʥ ʜʘ ʩʥʝʤʘ ʪʦʢ. 
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ʈʘʙʦʪʝʥ ʜʠʘʧʘʟʦʥ ï ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʚʠʩʦʯʠʥʠʪʝ Ăʛʦʨʥʦ ʨʘʙʦʪʥʦ ʧʦʣʦʞʝʥʠʝò ʠ Ăʜʦʣʥʦ ʨʘʙʦʪʥʦ 

ʧʦʣʦʞʝʥʠʝò 

ɺʠʩʦʯʠʥʘ ʥʘ ʩʧʫʩʥʘʪ ʧʘʥʪʦʛʨʘʬ (ʟʘ ʜʦʤʫʚʘʥʝ) ï ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʦʣʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʠ ʛʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʣʘʩʪʠʥʠ ʠʣʠ ʥʷʢʦʷ ʜʨʫʛʘ ʯʘʩʪ ʦʪ 

ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʚ ʩʚʘʣʝʥʦ ʧʦʣʦʞʝʥʠʝ. 

Ăɽʣʝʢʪʨʠʯʝʩʢʦ ʦʪʩʪʦʷʥʠʝò ʥʘ ʧʘʥʪʦʛʨʘʬʘ ï ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʡ-ʥʠʩʢʠʪʝ ʯʘʩʪʠ 

ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʚ ʩʚʘʣʝʥʦ ʧʦʣʦʞʝʥʠʝ ʠ ʥʘʡ-ʚʠʩʦʢʠʪʝ ʯʘʩʪʠ ʥʘ ʟʘʟʝʤʝʥʠʷ ʢʦʰ ʥʘ 

ʪʷʛʦʚʦʪʦ ʚʦʟʠʣʦ.  

ʄʘʢʩʠʤʘʣʥʦ ʨʘʟʛʲʚʘʥʝ ï ʤʘʢʩʠʤʘʣʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʠʟʜʠʛʘʥʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʜʦ ʠʟʯʝʨʧʚʘʥʝ ʥʘ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʥʝʛʦʚʘʪʘ ʰʘʨʥʠʨʥʦ ï ʣʦʩʪʦʚʘ ʩʠʩʪʝʤʘ (ʙʝʟ ʢʘʢʚʠʪʦ ʠ ʜʘ ʙʠʣʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʟʘ 

ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʨʘʟʛʲʚʘʥʝʪʦ). 

ʃʠʤʠʪʠʨʘʥʦ ʤʘʢʩʠʤʘʣʥʦ ʨʘʟʛʲʚʘʥʝ ï ʨʝʜʫʮʠʨʘʥʦ ʤʘʢʩʠʤʘʣʥʦ ʨʘʟʛʲʚʘʥʝ, ʦʛʨʘʥʠʯʝʥʦ ʩ ʢʨʘʡʥʠ 

ʦʛʨʘʥʠʯʠʪʝʣʠ. 

ʉʪʘʪʠʯʥʘ ʩʠʣʘ ï ʥʘʩʦʯʝʥʘ ʥʘʛʦʨʝ ʚʝʨʪʠʢʘʣʥʘ ʩʠʣʘ ʥʘ ʧʣʲʟʛʘʯʘ ʥʘ ʧʘʥʪʦʛʨʘʬʘ, ʩʲʟʜʘʚʘʥʘ ʦʪ 

ʥʝʛʦʚʘʪʘ ʟʘʜʚʠʞʚʘʱʘ ʩʠʩʪʝʤʘ ʧʨʠ ʜʚʠʞʝʥʠʝʪʦ ʤʫ ʥʘʛʦʨʝ ʠ ʥʘʜʦʣʫ ʠ ʧʨʠ ʩʲʩʪʦʷʥʠʝ ʥʘ ʪʷʛʦʚʦʪʦ 

ʚʦʟʠʣʦ ʚ ʧʦʢʦʡ. 

ʅʦʤʠʥʘʣʥʘ ʩʪʘʪʠʯʥʘ ʩʠʣʘ ï ʩʨʝʜʥʦ ʘʨʠʪʤʝʪʠʯʥʘ ʩʪʦʡʥʦʩʪ ʦʪ ʘʢʪʫʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʩʪʘʪʠʯʥʠʪʝ ʩʠʣʠ, ʦʧʨʝʜʝʣʝʥʠ ʧʨʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʠʟʤʝʨʚʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʨʘʙʦʪʥʠʷ ʜʠʘʧʘʟʦʥ ʧʨʠ 

ʚʜʠʛʘʥʝ (ʘʢʪʠʚʥʘ ʩʪʘʪʠʯʥʘ ʩʠʣʘ ï Fr) ʠ ʧʨʠ ʩʚʘʣʷʥʝ (ʧʘʩʠʚʥʘ ʩʪʘʪʠʯʥʘ ʩʠʣʘ Fl) ʥʘ ʧʘʥʪʦʛʨʘʬʘ. ɺʲʚ 

ʚʩʷʢʘ ʪʦʯʢʘ ʥʦʤʠʥʘʣʥʘʪʘ ʩʪʘʪʠʯʥʘ ʩʠʣʘ ʝ ʨʘʚʥʘ ʥʘ  
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ʉʪʘʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ï ʟʘʚʠʩʠʤʦʩʪ ʥʘ ʥʦʤʠʥʘʣʥʘʪʘ Fn, ʘʢʪʠʚʥʘʪʘ Fr ʠ 

ʧʘʩʠʚʥʘʪʘ Fl ʩʪʘʪʠʯʥʠ ʩʠʣʠ ʦʪ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʠʟʜʠʛʘʥʝ ʥʘ ʧʣʲʟʛʘʯʘ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʅ,  ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʥʝʛʦʚʦʪʦ ʤʘʢʩʠʤʘʣʥʦ ʨʘʟʛʲʚʘʥʝ. 

ɸʝʨʦʜʠʥʘʤʠʯʥʘ ʩʠʣʘ: 

ɼʦʧʲʣʥʠʪʝʣʥʘ ʚʝʨʪʠʢʘʣʥʘ ʩʠʣʘ, ʚʲʟʜʝʡʩʪʚʘʱʘ ʚʲʨʭʫ ʧʘʥʪʦʛʨʘʬʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʦʙʪʠʯʘʥʝʪʦ ʥʘ 

ʥʝʛʦʚʠʪʝ ʝʣʝʤʝʥʪʠ ʦʪ ʥʘʩʨʝʱʥʠʷ ʚʲʟʜʫʰʝʥ ʧʦʪʦʢ.  

ʉʨʝʜʥʘ ʩʫʤʘʨʥʘ ʧʦʚʜʠʛʘʱʘ ʩʠʣʘ ï ʚʝʨʪʠʢʘʣʥʘ ʩʠʣʘ, ʠʟʤʝʨʚʘʥʘ ʥʘ ʧʣʲʟʛʘʯʘ, ʥʝ ʢʦʥʪʘʢʪʫʚʘʱ ʩ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ. ʊʷ ʝ ʨʘʚʥʘ ʥʘ ʩʫʤʘʪʘ ʦʪ ʩʪʘʪʠʯʥʘʪʘ ʠ ʘʝʨʦʜʠʥʘʤʠʯʥʘʪʘ ʩʠʣʠ ʧʨʠʯʠʥʝʥʘ ʦʪ  

ʦʧʪʠʯʘʥʝʪʦ ʩ ʚʲʟʜʫʭ ʧʨʠ ʟʘʜʘʜʝʥʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ, ʚʠʩʦʯʠʥʘ ʥʘ ʠʟʜʠʛʘʥʝ ʥʘ ʧʣʲʟʛʘʯʘ ʠ 

ʩʢʦʨʦʩʪ ʥʘ ʚʷʪʲʨʘ ï ʥʫʣʘ. ɼʝʬʠʥʠʨʘ ʩʝ ʦʱʝ ʢʘʪʦ ʢʚʘʟʠʩʪʘʪʠʯʥʘ ʩʠʣʘ ï ʩʫʤʘ ʦʪ ʩʪʘʪʠʯʥʘʪʘ ʠ 

ʘʝʨʦʜʠʥʘʤʠʯʥʘʪʘ ʩʠʣʠ ʧʨʠ ʟʘʜʘʜʝʥʘ ʩʢʦʨʦʩʪ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʥʘʧʨʝʯʥʘ ʪʚʲʨʜʦʩʪ ʥʘ ʧʘʥʪʦʛʨʘʬʘ - ʟʘʚʠʩʠʤʦʩʪ ʥʘ ʩʪʨʘʥʠʯʥʦʪʦ ʠʟʤʝʩʪʚʘʥʝ 

ʥʘ ʚʝʨʪʠʢʘʣʥʘʪʘ ʦʩʪʘ ʥʘ ʧʣʲʟʛʘʯʘ ʦʪ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʥʝʛʦʚʦʪʦ ʠʟʜʠʛʘʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʣʘ ʦʪ 

100 N, ʜʝʡʩʪʚʘʱʘ ʚ ʢʦʥʪʘʢʪʥʘʪʘ ʪʦʯʢʘ ʥʘʧʨʝʯʥʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ. 

ʋʜʲʨʞʘʱʘ ʩʠʣʘ (ʩʠʣʘ ʥʘ ʜʦʤʫʚʘʥʝ) ï ʩʠʣʘ, ʧʨʠʣʦʞʝʥʘ ʥʘ ʰʘʨʥʠʨʥʦ ï ʣʦʩʪʦʚʘʪʘ ʩʠʩʪʝʤʘ ʟʘ 

ʫʜʲʨʞʘʥʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʚ ʩʧʫʩʥʘʪʦ ʧʦʣʦʞʝʥʠʝ. 

2.8. ʄɽʍɸʅʀʏʅʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʀ ʊʆʂʆʉʅɽʄɸʅɽ 

ʂʦʥʪʘʢʪʥʘ ʪʦʯʢʘ - ʪʦʯʢʘ, ʚ ʢʦʷʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʤʝʭʘʥʠʯʝʥ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʢʦʥʪʘʢʪʫʚʘʱʠʪʝ 

ʧʣʘʩʪʠʥʠ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ. 

ʂʦʥʪʘʢʪʥʘ ʩʠʣʘ ï ʚʝʨʪʠʢʘʣʥʘ ʩʠʣʘ ʤʝʞʜʫ ʧʣʲʟʛʘʯʘ(ʠʪʝ) ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ. ʂʦʥʪʘʢʪʥʘʪʘ 

ʩʠʣʘ ʝ ʩʫʤʘ ʦʪ ʩʠʣʠʪʝ ʟʘ ʚʩʠʯʢʠ ʢʦʥʪʘʢʪʥʠ ʪʦʯʢʠ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ. 
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ʉʫʤʘʨʥʘ ʢʦʥʪʘʢʪʥʘ ʩʠʣʘ ï ʩʫʤʘʨʥʘ ʩʠʣʘ ʚ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʧʣʲʟʛʘʯʘ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ 

ʧʨʠ ʜʚʠʞʝʥʠʝ. 

ʉʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ (Fy) ï ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʩʠʣʠ ʚ 

ʟʘʜʘʜʝʥ ʣʠʥʝʝʥ ʠʥʪʝʨʚʘʣ. 

ʄʘʢʩʠʤʘʣʥʘ ʢʦʥʪʘʢʪʥʘ ʩʠʣʘ ï ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ ʧʨʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ 

ʪʦʢʦʩʥʝʤʘʪʝʣʷ ʧʦ ʠʟʩʣʝʜʚʘʥʠʷ ʫʯʘʩʪʲʢ. 

ʄʠʥʠʤʘʣʥʘ ʢʦʥʪʘʢʪʥʘ ʩʠʣʘ ï ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ ʧʨʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ 

ʪʦʢʦʩʥʝʤʘʪʝʣʷ ʧʦ ʠʟʩʣʝʜʚʘʥʠʷ ʫʯʘʩʪʲʢ. 

ʉʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ (s) ï ʢʦʨʝʥ ʢʚʘʜʨʘʪʝʥ ʦʪ ʩʫʤʘʪʘ ʥʘ ʢʚʘʜʨʘʪʠʪʝ ʥʘ 

ʦʪʢʣʦʥʝʥʠʷʪʘ ʦʪ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʙʨʦʷ ʥʘ ʦʧʠʪʠʪʝ ʤʠʥʫʩ 1. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʠʥʠʤʫʤ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ ï ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ, ʧʨʝʜʩʪʘʚʝʥʘ 

ʯʨʝʟ Fy ï 3 s . 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʘʢʩʠʤʫʤ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ ï ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ, ʧʨʝʜʩʪʘʚʝʥʘ 

ʯʨʝʟ Fy + 3 s .  

ʇʦʚʜʠʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ï ʚʝʨʪʠʢʘʣʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʠ ̫ʧʨʦʚʦʜʥʠʢ ʥʘʛʦʨʝ, 

ʧʨʝʜʠʟʚʠʢʘʥʦ ʦʪ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʣʘʪʘ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʧʨʠ ʜʚʠʞʝʥʠʝʪʦ ʤʫ ʧʦ ʥʝʛʦ. 

ʄʘʢʩʠʤʘʣʥʦ ʧʦʚʜʠʛʘʥʝ ʚ ʦʧʦʨʥʠʪʝ ʪʦʯʢʠ ï ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʚʝʨʪʠʢʘʣʥʦʪʦ ʧʦʚʜʠʛʘʥʝ ʥʘ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚʲʚ ʚʩʠʯʢʠ ʦʧʦʨʥʠ ʪʦʯʢʠ ʚ ʘʥʘʣʠʟʠʨʘʥʠʷ ʫʯʘʩʪʲʢ ʧʨʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ 

ʪʦʢʦʩʥʝʤʘʪʝʣʷ ʧʨʝʟ ʪʷʭ. 

ʉʢʦʨʦʩʪ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʤʝʭʘʥʠʯʥʠ ʚʲʣʥʠ vc - ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʢʨʠʪʝʨʠʡ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʜʠʥʘʤʠʯʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ʇʨʝʜʩʪʘʚʣʷʚʘ ʩʢʦʨʦʩʪʪʘ, ʩ ʢʦʷʪʦ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ  

ʤʝʭʘʥʠʯʝʥ ʠʤʧʫʣʩ ʠʣʠ ʤʝʭʘʥʠʯʥʘ ʚʲʣʥʘ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ʆʧʨʝʜʝʣʷ ʩʝ ʩ ʠʟʨʘʟʘ: 

  

[ ]smʚ
mm
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v

tsfd

tsfd

c /
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+
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 ʢʲʜʝʪʦ: Zfd ʠ Zts ʩʘ ʦʧʲʥʥʠ ʩʠʣʠ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʨʝʩʧ. ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ, ʘ mfd ʠ mts ï 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʝʭʥʠʪʝ ʣʠʥʝʡʥʠ ʤʘʩʠ  

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ɼʦʧʣʝʨ ʝʬʝʢʪ ï ʢʨʠʪʝʨʠʡ ʟʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʩʢʦʨʦʩʪʪʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʤʝʭʘʥʠʯʥʠʪʝ ʚʲʣʥʠ ʠ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʚʣʘʢʦʚʝʪʝ. ʆʧʨʝʜʝʣʷ ʩʝ ʦʪ ʠʟʨʘʟʘ:   

bc

bc

vv

vv
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-
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 ʢʲʜʝʪʦ vb ʝ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʚʣʘʢʦʚʝʪʝ. 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʦʪʨʘʞʝʥʠʝ ï ʧʘʨʘʤʝʪʲʨ, ʦʧʨʝʜʝʣʷʱ ʨʝʘʢʮʠʷʪʘ ʥʘ ʚʲʟʣʠʪʝ ʠ ʝʣʝʤʝʥʪʠʪʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʠʪʝ ʧʦ ʥʝʡʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʤʝʭʘʥʠʯʥʠ ʚʲʣʥʠ. ʆʧʨʝʜʝʣʷ ʩʝ 
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ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʫʩʠʣʚʘʥʝ ï ʧʘʨʘʤʝʪʲʨ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʘ ʥʘ ʦʪʨʘʟʝʥʠʪʝ ʚʲʣʥʠ ʚʲʨʭʫ 

ʜʠʥʘʤʠʯʥʦʪʦ ʚʠʙʨʘʮʠʦʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ɼʘʚʘ ʩʝ ʩ: ɢ = r / a. 

ɿʘʛʫʙʘ ʥʘ ʢʦʥʪʘʢʪ - ʧʦʣʦʞʝʥʠʝ, ʧʨʠ ʢʦʝʪʦ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ ʩʪʘʚʘ ʨʘʚʥʘ ʥʘ ʥʫʣʘ. 

ɼʲʣʞʠʥʘ ʥʘ ʨʘʟʪʷʛʘʥʝ - ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʘ ʩ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ ʜʦ ʩʣʝʜʚʘʱʘʪʘ. 

ɼʲʛʦʚ ʨʘʟʨʷʜ (ʠʩʢʨʝʥʝ) ï ʪʦʢʦʧʨʝʥʘʩʷʥʝ ʧʨʝʟ ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ ʤʝʞʜʫ ʧʣʲʟʛʘʯʘ ʠ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ, ʢʦʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʥʜʠʢʠʨʘ ʩ ʝʤʠʩʠʷʪʘ ʥʘ ʠʥʪʝʥʟʠʚʥʘ ʩʚʝʪʣʠʥʘ  

ʇʨʦʮʝʥʪ ʥʘ ʜʲʛʦʚ ʨʘʟʨʷʜ (NQ) ï ʦʧʨʝʜʝʣʷ ʩʝ ʩ ʠʟʨʘʟʘ:  

 

[]ä= %100
total

arc

t

t
NQ  

 

ʢʲʜʝʪʦ: tarc ï ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʪʜʝʣʝʥ ʜʲʛʦʚ ʨʘʟʨʷʜ; ttotal ï ʚʨʝʤʝ ʟʘ ʧʨʦʧʲʪʫʚʘʥʝ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ 

ʩʝʢʮʠʷ ʩ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʢʦʨʦʩʪ. ʈʝʟʫʣʪʘʪʲʪ, ʜʘʜʝʥ ʚ ʧʨʦʮʝʥʪʠ, ʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʪʦʢʦʩʥʝʤʘʥʝʪʦ ʧʨʠ ʜʘʜʝʥʘ ʩʢʦʨʦʩʪ ʥʘ ʧʦʜʚʠʞʥʠʷ ʩʲʩʪʘʚ. 

ʂʦʥʪʨʦʣʥʘ ʩʝʢʮʠʷ (ʠʟʩʣʝʜʚʘʥ ʫʯʘʩʪʲʢ) ï ʧʨʝʜʩʪʘʚʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʦʙʱʘʪʘ ʠʟʤʝʨʚʘʥʘ ʜʲʣʞʠʥʘ ʦʪ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʥʘ ʢʦʷʪʦ ʩʝ ʢʦʥʪʨʦʣʠʨʘʪ ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠʪʝ ʧʘʨʘʤʝʪʨʠ. 

ʄʝʪʦʜ ʥʘ ʩʠʤʫʣʠʨʘʥʝ ï ʯʠʩʣʝʥ ʤʝʪʦʜ ʟʘ ʦʧʠʩʚʘʥʝ ʥʘ ʝʜʥʘ ʩʠʩʪʝʤʘ (ʥʘʧʨʠʤʝʨ ʢʦʥʪʘʢʪʥʘ 

ʤʨʝʞʘ/ʪʦʢʦʩʥʝʤʘʪʝʣ), ʢʦʡʪʦ ʥʘ ʙʘʟʘʪʘ ʥʘ ʤʥʦʞʝʩʪʚʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ ʟʘʜʘʜʝʥʠ ʧʘʨʘʤʝʪʨʠ 

ʧʦʟʚʦʣʷʚʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠ ʥʘ ʨʝʟʫʣʪʘʪʠʚʥʠ ʧʘʨʘʤʝʪʨʠ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʜʠʥʘʤʠʯʥʦʪʦ 

ʧʦʚʝʜʝʥʠʝ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ. 

ʄʦʜʝʣ ʥʘ ʪʦʢʦʩʥʝʤʘʥʝʪʦ ï ʤʘʪʝʤʘʪʠʯʝʥ ʤʦʜʝʣ ʟʘ ʦʧʠʩʚʘʥʝ ʥʘ ʜʠʥʘʤʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ 

ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʩ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. 

ʄʦʜʝʣ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ï ʜʚʫ- ʠʣʠ ʪʨʠ-ʜʠʤʝʥʩʠʦʥʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ ʟʘ ʠʟʩʣʝʜʚʘʥʝ 

ʥʘ ʜʠʥʘʤʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ. 

ʄʦʜʝʣ Ăʄʘʩʠ ï ʧʨʫʞʠʥʠ ï ʜʝʤʧʬʝʨʠò ï ʤʝʪʦʜ, ʧʨʠ ʢʦʡʪʦ ʝʜʥʘ ʜʠʥʘʤʠʯʥʘ ʤʝʭʘʥʠʯʥʘ ʩʠʩʪʝʤʘ 

(ʥʘʧʨ. ʝʜʠʥ ʪʦʢʦʩʥʝʤʘʪʝʣ) ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ ʥʠʟ ʦʪ ʜʠʩʢʨʝʪʥʠ ʤʘʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʫʞʠʥʥʠ ʠ 

ʜʝʤʧʬʝʨʠʨʘʱʠ ʝʣʝʤʝʥʪʠ. 

ʇʨʝʜʘʚʘʪʝʣʥʘ ʬʫʥʢʮʠʷ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ ï ʟʘʚʠʩʠʤʦʩʪ ʥʘ ʦʪʚʝʪʥʘʪʘ ʩʠʣʘ ʥʘ ʨʝʘʢʮʠʷ ʥʘ 

ʪʦʢʦʩʥʝʤʘʪʝʣʷ ʦʪ ʯʝʩʪʦʪʘʪʘ. ʂʘʪʦ ʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʥʘ ʤʘʩʘ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ ʢʘʪʦ ʟʘʚʠʩʠʤʦʩʪ 

ʤʝʞʜʫ ʧʨʠʥʫʜʠʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʘʱʘ ʚʲʨʭʫ ʥʝʛʦ ʩʠʥʫʩʦʠʜʘʣʥʦ ʠʟʤʝʥʷʱʘ ʩʝ ʩʠʣʘ ʠ 

ʩʲʦʪʚʝʪʩʪʚʘʱʠʪʝ ʡ ʫʩʢʦʨʝʥʠʷ. 

ɸʥʘʣʠʟʠʨʘʥ ʫʯʘʩʪʲʢ ï ʯʘʩʪ ʦʪ ʦʙʱʠʷ ʤʦʜʝʣ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ ʫʯʘʩʪʲʮʠ, ʚ 

ʢʦʠʪʦ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʝʭʦʜʥʠ ʧʨʦʮʝʩʠ ʠ ʢʨʘʝʚʠ ʝʬʝʢʪʠ. 

ʏʝʩʪʦʪʥʘ ʦʙʣʘʩʪ ï ʦʙʭʚʘʪ ʦʪ ʯʝʩʪʦʪʠ, ʚ ʢʦʡʪʦ ʩʝ ʠʟʩʣʝʜʚʘ ʜʠʥʘʤʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ 

ʩʠʩʪʝʤʘʪʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ï ʪʦʢʦʩʥʝʤʘʪʝʣ. 

3. ʆɹʃɸʉʊ ʅɸ ʇʈʀʃʆɾɽʅʀɽ. ʉʒʉʊɸɺʅʀ ʏɸʉʊʀ  

ʀʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠ: 

ï ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ʥʦʚʦʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʫʯʘʩʪʲʮʠ; 

ï ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʷʢʘʢʚʠ ʚʠʜʦʚʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʠ, ʠʥʦʚʘʮʠʠ ʠ 

ʦʩʥʦʚʥʠ ʨʝʤʦʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ʩʲʱʝʩʪʚʫʚʘɦʠ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʫʯʘʩʪʲʮʠ ʥʘ 

ʥʘʮʠʦʥʘʣʥʘʪʘ ʞʝʣʝʟʦʧʲʪʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; 
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ï ʜʦʩʪʘʚʢʘ ʥʘ ʥʦʚ ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ, ʚ ʯʘʩʪʪʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠ; 

ï ʜʦʩʪʘʚʢʘ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠ ʥʘ ʝʢʩʧʣʦʘʪʠʨʘʥʠʪʝ 

ʧʦʥʘʩʪʦʷʱʝʤ ʪʠʧʦʚʝ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ.  

ʉʧʝʮʠʬʠʢʘʮʠʷʪʘ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʦʙʦʩʦʙʝʥʠ, ʥʦ ʚʟʘʠʤʥʦ ʩʚʲʨʟʘʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦ 

ʦʙʝʜʠʥʝʥʠ ʯʘʩʪʠ: 

ʘ) ʂʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ, ʪʨʝʪʠʨʘʱʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʥʝʡʥʠʪʝ ʦʩʥʦʚʥʠ ʚʲʟʣʠ ʠ ʝʣʝʤʝʥʪʠ, ʢʲʤ 

ʪʷʭʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʠ ʢʲʤ ʧʨʦʝʢʪʠʨʘʥʝʪʦ, ʠʟʧʲʣʥʝʥʠʝʪʦ ʠ ʚʲʚʝʞʜʘʥʝ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʮʷʣʦʩʪʥʦ 

ʢʦʤʧʣʝʢʪʦʚʘʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʙ) ʆʙʨʘʪʥʘ ʪʦʢʦʚʘ ʚʝʨʠʛʘ, ʨʝʰʘʚʘʱʘ ʚʲʧʨʦʩʠʪʝ ʟʘ ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʪʥʠʷ ʪʦʢ ʚ 

ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠʪʝ ʫʯʘʩʪʲʮʠ. 

ʚ) ʊʦʢʦʩʥʝʤʘʪʝʣʠ (ʧʘʥʪʦʛʨʘʬʠ), ʜʝʬʠʥʠʨʘʱʘ ʦʩʥʦʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ ʩ ʦʛʣʝʜ ʪʷʭʥʘʪʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʟʘ ʥʦʨʤʘʣʥʘ ʨʘʙʦʪʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʛ) ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ ʠ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʪʨʝʪʠʨʘʱʘ ʚʲʧʨʦʩʠʪʝ ʟʘ ʧʨʘʚʠʣʝʥ 

ʠʟʙʦʨ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʜʚʝʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʘʱʠ ʧʦʤʝʞʜʫ ʩʠ ʤʝʭʘʥʠʯʥʠ ʩʠʩʪʝʤʠ ʩ ʮʝʣ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʦ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʪʦʢʦʟʘʭʨʘʥʚʘʥʝ ʥʘ ʪʷʛʦʚʠʷ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʦʜʚʠʞʝʥ 

ʩʲʩʪʘʚ ʧʨʠ ʚʩʷʢʘʢʚʠ ʢʣʠʤʘʪʠʯʥʠ ʠ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʫʩʣʦʚʠʷ.  

4. ʅʆʈʄɸʊʀɺʅʀ ʇʆɿʆɺɸɺɸʅʀʗ   

ʇʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʩʘ ʧʦʣʟʫʚʘʥʠ ʩʣʝʜʥʠʪʝ ʥʦʨʤʘʪʠʚʥʠ 

ʜʦʢʫʤʝʥʪʠ, ʫʢʘʟʘʥʠ ʚ ʪʝʢʩʪʘ ʩ ʘʙʨʝʚʠʘʪʫʨʠ ʠʣʠ ʩ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʦ ʦʟʥʘʯʝʥʠʝ: 

ɿʘʢʦʥ ʟʘ ʝʥʝʨʛʝʪʠʢʘʪʘ  

ʅʘʨʝʜʙʘ ˉ4 ʟʘ ʦʙʭʚʘʪʘ ʠ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʠʪʝ ʧʨʦʝʢʪʠ 

ɿʘʢʦʥ ʟʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʧʨʦʜʫʢʪʠʪʝ.  ʆʙʥ., ɼɺ, ʙʨ. 86 ʦʪ 1.10.1999 ʛ. 

ʅʘʨʝʜʙʘ ˉ 13 ʦʪ 30.12.2005 ʛ. ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʟʜʨʘʚʦʩʣʦʚʥʠ ʠ ʙʝʟʦʧʘʩʥʠ ʫʩʣʦʚʠʷ ʥʘ ʪʨʫʜ 

ʚ ʞʝʣʝʟʦʧʲʪʥʠʷ ʪʨʘʥʩʧʦʨʪ 

ʅʘʨʝʜʙʘ ˉ 58 ʦʪ 02.08.2006 ʛ. ʟʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʪʝʭʥʠʯʝʩʢʘ ʝʢʩʧʣʦʘʪʘʮʠʷ, ʜʚʠʞʝʥʠʝʪʦ ʥʘ 

ʚʣʘʢʦʚʝʪʝ ʠ ʩʠʛʥʘʣʠʟʘʮʠʷʪʘ ʚ ʞʝʣʝʟʦʧʲʪʥʠʷ ʪʨʘʥʩʧʦʨʪ. 

ʅʘʨʝʜʙʘ ˉ 55 ʦʪ 29.01.2004 ʛ. ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʪʨʦʠʪʝʣʩʪʚʦ ʥʘ ʞʝʣʝʟʦʧʲʪʥʠ ʣʠʥʠʠ, 

ʞʝʣʝʟʦʧʲʪʥʠ ʛʘʨʠ, ʞʝʣʝʟʦʧʲʪʥʠ ʧʨʝʣʝʟʠ ʠ ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ ʥʘ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʅʘʨʝʜʙʘ ˉ57 ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʞʝʣʝʟʦʧʲʪʥʘ 

ʩʠʩʪʝʤʘ ʩ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ 

ʊʝʭʥʠʯʝʩʢʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʟʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʟʘ ʧʦʜʩʠʩʪʝʤʘ Ăɽʥʝʨʛʠʷò. 

ʇʨʠʣʦʞʝʥʠʝ ˉ 4 ʢʲʤ ʯʣʝʥ 5, ʘʣ. 1 ʥʘ ʅʘʨʝʜʙʘ ˉ 57, 2005. 

ʈʝʛʣʘʤʝʥʪ (ɽʉ) ˉ 1301/2014 ʥʘ ʢʦʤʠʩʠʷʪʘ ʦʪ 18.11.2014 ʛ.  ʦʪʥʦʩʥʦ ʪʝʭʥʠʯʝʩʢʠʪʝ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʜʩʠʩʪʝʤʘʪʘ Ăɽʥʝʨʛʠʷñ ʥʘ 

ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ɽʉ. 

ʅʘʨʝʜʙʘ ʟʘ ʤʘʨʢʠʨʦʚʢʘʪʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ. ɼɺ, ʙʨ.69/2005. 

ʅʘʨʝʜʙʘ ˉ Iʟ ï 1971 ʦʪ 29.10.2009 ʟʘ ʩʪʨʦʠʪʝʣʥʦ-ʪʝʭʥʠʯʝʩʢʠʪʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʠ ʟʘ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʧʨʠ ʧʦʞʘʨ, ʦʙʥ.ɼɺ,ʙʨ.96 ʦʪ 04.12.2009, ʚ ʩʠʣʘ ʦʪ 05.06.2010ʛ. 

ʅʘʨʝʜʙʘ ˉ 8121ʟ-647 ʦʪ 01.10.2014ʛ.ʟʘ ʧʨʘʚʠʣʘʪʘ ʠ ʥʦʨʤʠʪʝ ʟʘ ʧʦʞʘʨʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʧʨʠ 

ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʦʙʝʢʪʠʪʝ, ʦʙʥ. ɼʚ, ʙʨ.89 ʦʪ 28.10.2014ʛ. 
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ʅʘʨʝʜʙʘ ˉ 3 ʟʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʫʨʝʜʙʠ ʠ ʝʣʝʢʪʨʦʧʨʦʚʦʜʥʠʪʝ ʣʠʥʠʠ, ʠʟʜ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʝʥʝʨʛʝʪʠʢʘʪʘ ʠ ʝʥʝʨʛʠʡʥʠʪʝ ʨʝʩʫʨʩʠ, ɼʲʨʞʘʚʝʥ ʚʝʩʪʥʠʢ, ʙʨ. 90 ʠ 91 / 2004 ʛ. 

(ʅʋɽʋ) 

ʅʘʨʝʜʙʘ  ̄ʈɼ-07/8 ʦʪ 20 ʜʝʢʝʤʚʨʠ 2008ʛ ʟʘ ʤʠʥʠʤʘʣʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʟʥʘʮʠ ʠ ʩʠʛʥʘʣʠ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪ ʠ/ʠʣʠ ʟʜʨʘʚʠ ʧʨʠ ʨʘʙʦʪʘ 

ʀʥʩʪʨʫʢʮʠʷ ʟʘ ʟʘʟʝʤʷʚʘʥʝ ʥʘ ʩʲʦʨʲʞʝʥʠʷʪʘ ʚ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠʪʝ ʫʯʘʩʪʲʮʠ ʥʘ ʅʘʮʠʦʥʘʣʥʘ 

ʢʦʤʧʘʥʠʷ Ăɾʝʣʝʟʦʧʲʪʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘò 

ʇʨʘʚʠʣʘ ʟʘ ʪʝʢʫʱʦ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ. ɼʇ ʅʂ Ăɾʝʣʝʟʦʧʲʪʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘò, 

2007ʛ. 

 ɹɼʉ EN ISO 27830:2018 ʄʝʪʘʣʥʠ ʠ ʜʨʫʛʠ ʥʝʦʨʛʘʥʠʯʥʠ ʧʦʢʨʠʪʠʷ. ʀʟʠʩʢʚʘʥʠʷ ʟʘ 

ʦʟʥʘʯʝʥʠʝʪʦ ʥʘ ʤʝʪʘʣʥʠ ʠ ʥʝʦʨʛʘʥʠʯʥʠ ʧʦʢʨʠʪʠʷ. 

ɹɼʉ EN 10240:2000. ɺʲʪʨʝʰʥʠ ʠ/ʠʣʠ ʚʲʥʰʥʠ ʟʘʱʠʪʥʠ ʧʦʢʨʠʪʠʷ ʥʘ ʩʪʦʤʘʥʝʥʠ ʪʨʲʙʠ. 

ʀʟʠʩʢʚʘʥʠʷ ʟʘ ʛʦʨʝʱʦʥʘʥʝʩʝʥʠ ʮʠʥʢʦʚʠ ʧʦʢʨʠʪʠʷ, ʧʨʠʣʦʞʠʤʠ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʠʥʩʪʘʣʘʮʠʠ. 

ɹɼʉ EN 10244-2: 2009. ʉʪʦʤʘʥʝʥ ʪʝʣ ʠ ʧʨʦʜʫʢʪʠ ʦʪ ʪʝʣ. ʇʦʢʨʠʪʠʷ ʦʪ ʮʚʝʪʥʠ ʤʝʪʘʣʠ ʚʲʨʭʫ 

ʩʪʦʤʘʥʝʥ ʪʝʣ. ʏʘʩʪ 2: ʇʦʢʨʠʪʠʷ ʦʪ ʮʠʥʢ ʠʣʠ ʮʠʥʢʦʚʠ ʩʧʣʘʚʠ. 

ɹɼʉ EN ISO 2081:2009 ʄʝʪʘʣʥʠ ʠ ʜʨʫʛʠ ʥʝʦʨʛʘʥʠʯʥʠ ʧʦʢʨʠʪʠʷ. ɽʣʝʢʪʨʦʦʪʣʦʞʝʥʠ 

ʧʦʢʨʠʪʠʷ ʦʪ ʮʠʥʢ ʩ ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʙʨʘʙʦʪʢʠ ʚʲʨʭʫ ʯʫʛʫʥ ʠʣʠ ʩʪʦʤʘʥʘ. 

ɹɼʉ EN 50119:2009/A1:2013 ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʉʪʘʮʠʦʥʘʨʥʠ ʩʲʦʨʲʞʝʥʠʷ. ɺʲʟʜʫʰʥʠ 

ʢʦʥʪʘʢʪʥʠ ʩʠʩʪʝʤʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʨʘʥʩʧʦʨʪ. 

ɹɼʉ EN 50121-2:2017. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ɽʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ. ʏʘʩʪ 2: 

ʀʟʣʲʯʚʘʥʝ ʥʘ ʮʷʣʘʪʘ ʞʝʣʝʟʦʧʲʪʥʘ ʩʠʩʪʝʤʘ ʢʲʤ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

ɹɼʉ EN 50121-5:2017/A1:2019. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ɽʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ. 

ʏʘʩʪ 5: ʀʟʣʲʯʚʘʥʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʟʘʭʨʘʥʚʘʱʠʪʝ ʩʪʘʮʠʦʥʘʨʥʠ ʠʥʩʪʘʣʘʮʠʠ ʠ ʘʧʘʨʘʪʫʨʘ. 

ɹɼʉ EN 50122-1:2011. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʉʪʘʮʠʦʥʘʨʥʠ ʠʥʩʪʘʣʘʮʠʠ. ɽʣʝʢʪʨʠʯʝʩʢʘ 

ʙʝʟʦʧʘʩʥʦʩʪ, ʟʘʟʝʤʷʚʘʥʝ ʠ ʦʙʨʘʪʥʘ ʚʝʨʠʛʘ. ʏʘʩʪ 1: ʇʨʝʜʧʠʩʘʥʠʷ ʟʘ ʟʘʱʠʪʘ ʩʨʝʱʫ ʧʦʨʘʞʝʥʠʝ ʦʪ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʦʢ. 

ɹɼʉ EN 50124-1:2003. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʂʦʦʨʜʠʥʘʮʠʷ ʥʘ ʠʟʦʣʘʮʠʷʪʘ. ʏʘʩʪ 1: ʆʩʥʦʚʥʠ 

ʠʟʠʩʢʚʘʥʠʷ. ʀʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʨʝʟ ʚʲʟʜʫʭʘ ʠ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʠʟʦʣʘʮʠʷʪʘ ʟʘ ʮʷʣʦʪʦ ʝʣʝʢʪʨʠʯʝʩʢʦ ʠ ʝʣʝʢʪʨʦʥʥʦ ʦʙʟʘʚʝʞʜʘʥʝ. 

ɹɼʉ EN 50124-1:2017. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʂʦʦʨʜʠʥʘʮʠʷ ʥʘ ʠʟʦʣʘʮʠʷʪʘ. ʏʘʩʪ 1: ʆʩʥʦʚʥʠ 

ʠʟʠʩʢʚʘʥʠʷ. ʀʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʨʝʟ ʚʲʟʜʫʭʘ ʠ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʠʟʦʣʘʮʠʷʪʘ ʟʘ ʮʷʣʦʪʦ ʝʣʝʢʪʨʠʯʝʩʢʦ ʠ ʝʣʝʢʪʨʦʥʥʦ ʦʙʟʘʚʝʞʜʘʥʝ. 

ɹɼʉ EN 50124-2:2017. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʂʦʦʨʜʠʥʘʮʠʷ ʥʘ ʠʟʦʣʘʮʠʷʪʘ. ʏʘʩʪ 2: 

ʇʨʝʥʘʧʨʝʞʝʥʠʷ ʠ ʟʘʱʠʪʘ ʩʨʝʱʫ ʪʷʭ.  

ɹɼʉ EN 50126-1:2018. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʆʧʨʝʜʝʣʷʥʝ ʠ ʜʦʢʘʟʚʘʥʝ ʥʘ ʥʘʜʝʞʜʥʦʩʪ, 

ʧʨʝʚʢʣʶʯʚʘʪʝʣʠ ʠ ʧʨʝʚʢʣʶʯʚʘʪʝʣʠ ʟʘ ʥʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘʜ 1 kV 

ɹɼʉ EN 50163:2004:2006:ɸʉ:2013. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ɿʘʭʨʘʥʚʘʱʠ ʥʘʧʨʝʞʝʥʠʷ ʥʘ 

ʪʷʛʦʚʠ ʩʠʩʪʝʤʠ  

ɹɼʉ EN 50206-1:2010. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʇʦʜʚʠʞʝʥ ʩʲʩʪʘʚ. ʇʘʥʪʦʛʨʘʬʠ: 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʠʟʧʠʪʚʘʥʠʷ. ʏʘʩʪ 1: ʇʘʥʪʦʛʨʘʬʠ ʟʘ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʥʦʨʤʘʣʥʘ ʞʝʣʝʟʦʧʲʪʥʘ 

ʣʠʥʠʷ. 

ɹɼʉ EN 50318:2019. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʉʠʩʪʝʤʠ ʟʘ ʪʦʢʦʩʥʝʤʘʥʝ. ʇʦʪʚʲʨʞʜʘʚʘʥʝ 

ʩʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʜʠʥʘʤʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʪʦʢʦʩʥʝʤʘʪʝʣ ʠ ʚʲʟʜʫʰʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ. 
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ɹɼʉ EN 50345:2009. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʉʪʘʮʠʦʥʘʨʥʠ ʠʥʩʪʘʣʘʮʠʠ. ɽʣʝʢʪʨʠʯʝʩʢʘ ʪʷʛʘ. 

ʀʟʦʣʠʨʘʱʠ ʩʠʥʪʝʪʠʯʥʠ ʚʲʞʝʥʠ ʤʦʥʪʘʞʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʚʲʟʜʫʰʥʘʪʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ.  

ɹɼʉ EN 60071-1:2006. ʂʦʦʨʜʠʥʘʮʠʷ ʥʘ ʠʟʦʣʘʮʠʷʪʘ. ʏʘʩʪ 1: ʊʝʨʤʠʥʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʧʨʠʥʮʠʧʠ ʠ ʧʨʘʚʠʣʘ.  

ɹɼʉ EN 60099-4:2014 ɺʝʥʪʠʣʥʠ ʦʪʚʦʜʠ. ʏʘʩʪ 4: ʄʝʪʘʣʦʦʢʩʠʜʥʠ ʚʝʥʪʠʣʥʠ ʦʪʚʦʜʠ ʙʝʟ 

ʨʘʟʨʷʜʥʠʮʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʤʝʥʣʠʚʦ ʥʘʧʨʝʞʝʥʠʝ  

ɹɼʉ EN 60099-8:2011 ɺʝʥʪʠʣʥʠ ʦʪʚʦʜʠ. ʏʘʩʪ 8: ʄʝʪʘʣʦʦʢʩʠʜʥʠ ʚʝʥʪʠʣʥʠ ʦʪʚʦʜʠ ʩ ʚʲʥʰʥʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʚʲʨʟʘʥʠ ʨʘʟʨʷʜʥʠʮʠ (EGLA) ʟʘ ʚʲʟʜʫʰʥʠ ʣʠʥʠʠ ʟʘ ʧʨʝʥʦʩ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʟʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʤʝʥʣʠʚʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘʜ 1 KV  

ɹɼʉ EN 62271-102:2007 ʂʦʤʫʪʘʮʠʦʥʥʠ ʘʧʘʨʘʪʠ ʟʘ ʚʠʩʦʢʦ ʥʘʧʨʝʞʝʥʠʝ. ʏʘʩʪ 102: 

ʈʘʟʝʜʠʥʠʪʝʣʠ ʠ ʟʘʟʝʤʠʪʝʣʥʠ ʨʘʟʝʜʠʥʠʪʝʣʠ ʟʘ ʧʨʦʤʝʥʣʠʚ ʪʦʢ 

ɹɼʉ EN 60383-1:2003 ʀʟʦʣʘʪʦʨʠ ʟʘ ʚʲʟʜʫʰʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʣʠʥʠʠ ʩ ʥʦʤʠʥʘʣʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʥʘʜ 1 kV. ʏʘʩʪ 1: ʂʝʨʘʤʠʯʥʠ ʠʣʠ ʩʪʲʢʣʝʥʠ ʠʟʦʣʘʪʦʨʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʩʠʩʪʝʤʠ ʩ 

ʧʨʦʤʝʥʣʠʚʦ ʥʘʧʨʝʞʝʥʠʝ. ʊʝʨʤʠʥʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʠʟʧʠʪʚʘʪʝʣʥʠ ʤʝʪʦʜʠ ʠ ʢʨʠʪʝʨʠʠ ʟʘ ʧʨʠʝʤʘʥʝ 

ɹɼʉ EN 60383-2:2003. ʀʟʦʣʘʪʦʨʠ ʟʘ ʚʲʟʜʫʰʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʣʠʥʠʠ ʩ ʥʦʤʠʥʘʣʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʥʘʜ 1 kV. ʏʘʩʪ 2: ʀʟʦʣʘʪʦʨʥʠ ʚʝʨʠʛʠ ʠ ʠʟʦʣʘʪʦʨʥʠ ʢʦʤʧʣʝʢʪʠ ʟʘ ʩʠʩʪʝʤʠ ʩ 

ʧʨʦʤʝʥʣʠʚʦ ʥʘʧʨʝʞʝʥʠʝ. ʊʝʨʤʠʥʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʠʟʧʠʪʚʘʪʝʣʥʠ ʤʝʪʦʜʠ ʠ ʢʨʠʪʝʨʠʠ ʟʘ ʧʨʠʝʤʘʥʝ 

ɹɼʉ EN 60529:1991/A2:2013/AC:2019-02:2019. ʉʪʝʧʝʥʠ ʥʘ ʟʘʱʠʪʘ, ʦʩʠʛʫʨʝʥʠ ʦʪ ʦʙʚʠʚʢʘʪʘ 

(ɯʈ ʢʦʜ).  

ɹɼʉ EN 61952:2008 ʀʟʦʣʘʪʦʨʠ ʟʘ ʚʲʟʜʫʰʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʣʠʥʠʠ - ʉʲʩʪʘʚʝʥ ʧʦʜʧʦʨʝʥ 

ʣʠʥʝʝʥ ʠʟʦʣʘʪʦʨ ʟʘ ʤʨʝʞʠ ʟʘ ʧʨʦʤʝʥʣʠʚ ʪʦʢ ʩ ʥʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ 1000 V. 

ʊʝʨʤʠʥʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʤʝʪʦʜʠ ʟʘ ʠʟʧʠʪʚʘʥʝ ʠ ʢʨʠʪʝʨʠʠ ʟʘ ʧʨʠʝʤʘʥʝ 

ɹɼʉ EN ISO 1460:2000. ʄʝʪʘʣʥʠ ʧʦʢʨʠʪʠʷ. ɻʦʨʝʱʦ ʧʦʮʠʥʢʦʚʘʥʠ ʞʝʣʝʟʥʠ ʤʘʪʝʨʠʘʣʠ. 

ɻʨʘʚʠʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʘʩʘʪʘ ʥʘ ʝʜʠʥʠʮʘ ʧʣʦʱ. 

UIC CODE 799OR:2002. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʦʤʝʥʣʠʚʦʪʦʢʦʚʠ ʚʲʟʜʫʰʥʠ ʢʦʥʪʘʢʪʥʠ 

ʩʠʩʪʝʤʠ ʟʘ ʚʠʩʦʢʦʩʢʦʨʦʩʪʥʠ ʣʠʥʠʠ ʟʘ ʩʢʦʨʦʩʪʠ ʧʦ-ʛʦʣʝʤʠ ʦʪ 200 km/h.  

ɹɼʉ 5402:1975 ʉʪʲʣʙʦʚʝ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʧʨʝʛʥʘʪʠ ʮʝʥʪʨʦʬʫʛʘʣʥʠ ʟʘ 

ʝʣʝʢʪʨʠʬʠʢʘʮʠʷ ʥʘ ʞ.ʧ. ʣʠʥʠʠ 

ɹɼʉ EN 40-5:2003 ʉʪʲʣʙʦʚʝ ʟʘ ʦʩʚʝʪʣʝʥʠʝ. ʏʘʩʪ 5: ʀʟʠʩʢʚʘʥʠʷ ʟʘ ʩʪʦʤʘʥʝʥʠ ʩʪʲʣʙʦʚʝ ʟʘ 

ʦʩʚʝʪʣʝʥʠʝ 

ɹɼʉ EN 60652:2006 ʀʟʧʠʪʚʘʥʠʷ ʟʘ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʚʲʟʜʫʰʥʠ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʣʠʥʠʠ 

ɹɼʉ EN 50149:2012. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʉʪʘʮʠʦʥʘʨʥʠ ʠʥʩʪʘʣʘʮʠʠ. ɽʣʝʢʪʨʠʯʝʩʢʘ ʪʷʛʘ. 

ʇʨʦʬʠʣʥʠ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ ʦʪ ʤʝʜ ʠ ʤʝʜʥʠ ʩʧʣʘʚʠ 

ɹɼʉ EN 62621:2016 ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʉʪʘʮʠʦʥʘʨʥʠ ʠʥʩʪʘʣʘʮʠʠ. ɽʣʝʢʪʨʠʯʝʩʢʘ ʪʷʛʘ. 

ʉʧʝʮʠʬʠʯʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʢʦʤʧʦʟʠʪʥʠ ʠʟʦʣʘʪʦʨʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʠʩʪʝʤʠ ʟʘ ʚʲʟʜʫʰʥʘ ʢʦʥʪʘʢʪʥʘ 

ʤʨʝʞʘ  

ɹɼʉ EN 50152-1:2012. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʉʪʘʮʠʦʥʘʨʥʠ ʠʥʩʪʘʣʘʮʠʠ. ʉʧʝʮʠʬʠʯʥʠ 

ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʨʦʤʝʥʣʠʚʦʪʦʢʦʚʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ. ʏʘʩʪ 1: ʇʨʝʢʲʩʚʘʯʠ ʟʘ ʥʦʤʠʥʘʣʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʥʘʜ 1 kV 

ɹɼʉ EN 50152-2:2012. ɾʝʣʝʟʦʧʲʪʥʘ ʪʝʭʥʠʢʘ. ʉʪʘʮʠʦʥʘʨʥʠ ʠʥʩʪʘʣʘʮʠʠ. ʉʧʝʮʠʬʠʯʥʠ 

ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʨʦʤʝʥʣʠʚʦʪʦʢʦʚʠ ʢʦʤʫʪʘʮʠʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ. ʏʘʩʪ 2: ʈʘʟʝʜʠʥʠʪʝʣʠ, ʟʘʟʝʤʠʪʝʣʥʠ 

ʧʨʝʚʢʣʶʯʚʘʪʝʣʠ ʠ ʧʨʝʚʢʣʶʯʚʘʪʝʣʠ ʟʘ ʥʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ʥʘʜ 1 kV 
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ɹɼʉ 4350-1960. ʉʪʦʤʘʥʦʙʝʪʦʥʥʠ ʩʪʲʣʙʦʚʝ ʟʘ ʝʣ. ʤʨʝʞʠ ʠ ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ  20 kV. 

ɹɼʉ 5871-1974. ʉʪʲʣʙʦʚʝ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠ ʚʠʙʨʠʨʘʥʠ ʟʘ ʚʲʟʜʫʰʥʠ ʪʝʣʝʛʨʘʬʦ-ʪʝʣʝʬʦʥʥʠ 

ʣʠʥʠʠ 

5. ʊɽʍʅʀʏɽʉʂʀ ʀɿʀʉʂɺɸʅʀʗ ɿɸ ʂʆʅʊɸʂʊʅɸʊɸ ʉʀʉʊɽʄɸ 

 ʂʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʠ ʥʝʡʥʠʪʝ ʚʲʟʣʠ ʠ ʝʣʝʤʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʝʢʪʠʨʘʪ ʠ 

ʠʟʨʘʙʦʪʚʘʪ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʪʝʭʥʠʯʝʩʢʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʠ ʥʘ ʪʝʭʥʠʯʝʩʢʠʪʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ, ʫʪʚʲʨʜʝʥʠ ʧʦ ʫʩʪʘʥʦʚʝʥʠʷ ʨʝʜ. 

 ʌʫʥʢʮʠʦʥʘʣʥʦ ʦʙʦʩʦʙʝʥʠʪʝ ʚʲʟʣʠ, ʠʟʜʝʣʠʷ ʠ ʤʘʪʝʨʠʘʣʠ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʟʘ ʪʷʭ ʩʪʘʥʜʘʨʪʠʟʘʮʠʦʥʥʠ ʜʦʢʫʤʝʥʪʠ. 

ɺʩʝʢʠ ʩʲʩʪʘʚʝʥ ʝʣʝʤʝʥʪ, (ʢʦʡʪʦ ʟʘ ʊʉʆʉ ɽʥʝʨʛʠʷ ʝ ʝʜʠʥʩʪʚʝʥʦ ɺʲʟʜʫʰʥʘ ʢʦʥʪʘʢʪʥʘ 

ʣʠʥʠʷ), ʧʨʝʜʣʘʛʘʥ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʠʟʧʲʣʥʠʪʝʣʠ (ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ ʧʨʦʝʢʪ ʠʣʠ ʟʘ 

ʩʪʨʦʠʪʝʣʩʪʚʦ), ʜʘ ʙʲʜʝ ʧʨʠʜʨʫʞʝʥ ʩ ɽʆ ʜʝʢʣʘʨʘʮʠʷ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʠʣʠ ʛʦʜʥʦʩʪ ʟʘ ʫʧʦʪʨʝʙʘ, 

ʩʧʝʮʠʬʠʮʠʨʘʥʠ ʚ ʊʉʆʉ ɽʅɽʈɻʀʗñ. 

 

ʉʲʛʣʘʩʥʦ ʊʉʆʉ ɽʥʝʨʛʠʷ, ʢʘʪʦ ʩʲʩʪʘʚʝʥ ʝʣʝʤʝʥʪ ʝ ʜʝʬʠʥʠʨʘʥʘ: 

Ăɺʲʟʜʫʰʥʘ ʢʦʥʪʘʢʪʥʘ ʣʠʥʠʷ: 

ʘ) ʉʲʩʪʘʚʥʠʷʪ ʝʣʝʤʝʥʪ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʚʲʟʜʫʰʥʘ ʢʦʥʪʘʢʪʥʘ ʣʠʥʠʷ ʩʝ 

ʩʲʩʪʦʠ ʦʪ ʝʣʝʤʝʥʪʠʪʝ, ʠʟʙʨʦʝʥʠ ʧʦ-ʜʦʣʫ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʥʩʪʘʣʠʨʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʧʦʜʩʠʩʪʝʤʘʪʘ Ăɽʥʝʨʛʠʷñ ʧʦ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʢʦʥʬʠʛʫʨʠʨʘʥʝ. 

ʙ) ɽʣʝʤʝʥʪʠʪʝ ʥʘ ʚʲʟʜʫʰʥʘʪʘ ʢʦʥʪʘʢʪʥʘ ʣʠʥʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʢʦʥʩʪʨʫʢʮʠʷ ʦʪ 

ʧʨʦʚʦʜʥʠʢ(ʮʠ), ʦʢʘʯʝʥ(ʠ) ʥʘʜ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʣʠʥʠʷ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ ʟʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʚʣʘʢʦʚʝ, ʟʘʝʜʥʦ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʠʟʦʣʘʪʦʨʠ ʧʦ ʣʠʥʠʷʪʘ ʠ ʜʨʫʛʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʟʘʭʨʘʥʚʘʱʠ ʣʠʥʠʠ ʠ ʤʝʞʜʫʚʘʛʦʥʥʠ ʝʣ. ʩʲʝʜʠʥʝʥʠʷ. ʊʷ ʩʝ ʧʦʩʪʘʚʷ 

ʥʘʜ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʛʘʙʘʨʠʪʘ ʥʘ ʚʦʟʠʣʦʪʦ, ʟʘʭʨʘʥʚʘʡʢʠ ʚʦʟʠʣʘʪʘ ʩ ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ ʧʨʝʟ 

ʧʘʥʪʦʛʨʘʬʠʪʝ ʠʤ. 

ʚ) ʅʦʩʝʱʠʪʝ ʝʣʝʤʝʥʪʠ, ʢʘʪʦ ʢʦʥʟʦʣʠ, ʩʪʲʣʙʦʚʝ ʠ ʬʫʥʜʘʤʝʥʪʠ, ʧʨʦʚʦʜʥʠʮʠʪʝ ʦʪ ʚʝʨʠʛʘʪʘ ʥʘ 

ʦʙʨʘʪʥʠʷ ʪʦʢ, ʬʠʜʝʨʠʪʝ ʢʲʤ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʠʪʝ, ʧʨʝʢʲʩʚʘʯʠʪʝ ʠ ʠʟʦʣʘʪʦʨʠʪʝ ʥʝ ʩʘ ʯʘʩʪ 

ʦʪ ʩʲʩʪʘʚʥʠʷ ʝʣʝʤʝʥʪ Ăʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʥʘ ʚʲʟʜʫʰʥʘʪʘ ʢʦʥʪʘʢʪʥʘ ʣʠʥʠʷñ. ʊʝ ʩʘ 

ʦʙʭʚʘʥʘʪʠ ʦʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʦʜʩʠʩʪʝʤʘʪʘ ʜʦʪʦʣʢʦʚʘ, ʜʦʢʦʣʢʦʪʦ ʝ ʟʘʩʝʛʥʘʪʘ ʦʧʝʨʘʪʠʚʥʘʪʘ 

ʩʲʚʤʝʩʪʠʤʦʩʪ.ò 

ʉʲʛʣʘʩʥʦ ʯʣʝʥ 7 ʪ.2 ʥʘ ʈʝʛʣʘʤʝʥʪ (ɽʉ)1301/2014 ʥʘ ʊʉʆʉ ɽʥʝʨʛʠʷ: 

Ăʇʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʤʦʜʝʨʥʠʟʠʨʘʥʝʪʦ ʠʣʠ ʦʙʥʦʚʷʚʘʥʝʪʦ ʥʘ ʧʦʜʩʠʩʪʝʤʘʪʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʥʝʩʝʨʪʠʬʠʮʠʨʘʥʠ ʩʲʩʪʘʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʚʲʚʝʞʜʘʥʝʪʦ 

ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ, ʪʨʷʙʚʘ ʜʘ ʧʨʠʢʣʶʯʘʪ ʧʨʝʟ ʧʨʝʭʦʜʥʠʷ ʧʝʨʠʦʜ ʧʦ ʧʘʨʘʛʨʘʬ 1 (31 ʤʘʡ 2021 

ʛʦʜʠʥʘ).ò  

ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ, ʩʲʛʣʘʩʥʦ ʯʣʝʥ 7 ʪ.4 ʥʘ ʈʝʛʣʘʤʝʥʪ (ɽʉ)1301/2014 ʥʘ ʊʉʆʉ ɽʥʝʨʛʠʷ: 

Ăʉʯʠʪʘʥʦ ʦʪ 1 ʷʥʫʘʨʠ 2016 ʛ., ʟʘ ʥʦʚʦʧʨʦʠʟʚʝʞʜʘʥʠʪʝ ʩʲʩʪʘʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʦʧʝʨʘʪʠʚʥʘ 

ʩʲʚʤʝʩʪʠʤʦʩʪ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʠʤʘ ʠʟʜʘʜʝʥʘ ʜʝʢʣʘʨʘʮʠʷ Ăɽʆñ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʠʣʠ ʛʦʜʥʦʩʪ ʟʘ 

ʫʧʦʪʨʝʙʘ.ò 

5.1. ʆɹʑʀ ʀɿʀʉʂɺɸʅʀʗ 

ʂʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʠ ʢʘʯʝʩʪʚʝʥʦ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʧʨʠ ʚʩʷʢʘʢʚʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʩʲʩ ʟʘʜʘʜʝʥʠʪʝ ʝʢʩʪʨʝʤʥʠ 

ʩʪʦʡʥʦʩʪʠ, ʢʣʠʤʘʪʠʯʥʠ ʠ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʫʩʣʦʚʠʷ. ɿʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʪʦʚʘ ʠʟʠʩʢʚʘʥʝ 

ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ ʩʣʝʜʥʠʪʝ ʩʲʱʝʩʪʚʝʥʠ ʠʟʠʩʢʚʘʥʠʷ: 
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ʘ) ɼʘ ʙʲʜʝ ʩʠʛʫʨʥʘ. ɿʘ ʜʘ ʩʝ ʫʜʦʚʣʝʪʚʦʨʠ ʪʦʚʘ ʠʟʠʩʢʚʘʥʝ ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʝʢʪʠʨʘ, 

ʠʟʛʨʘʞʜʘ ʠ ʧʦʜʜʲʨʞʘ ʪʘʢʘ, ʯʝ ʜʘ ʦʩʠʛʫʨʠ:  

ï ʥʠʚʦ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʚʲʚ ʚʩʠʯʢʠ ʥʝʡʥʠ ʪʦʯʢʠ ʠ ʧʨʠ ʚʩʠʯʢʠ ʨʝʞʠʤʠ ʥʘ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ 

ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʦʧʫʩʪʠʤʠʪʝ ʪʦʣʝʨʘʥʩʠ ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50163:1995 ʟʘ ʥʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ 

25kV, 50 Hz; 

ï ʧʨʝʥʦʩ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʤʦʱʥʦʩʪ ʟʘ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʧʨʠ 

ʤʘʢʩʠʤʘʣʝʥ ʛʨʘʬʠʢ ʠ ʥʝʛʦʚʦʪʦ ʜʚʠʞʝʥʠʝ ʩ ʤʘʢʩʠʤʘʣʥʠʪʝ ʫʯʘʩʪʲʢʦʚʠ ʩʢʦʨʦʩʪʠ; 

ï ʥʘʜʝʞʜʥʦ ʟʘʟʝʤʷʚʘʥʝ, ʟʘʥʫʣʷʚʘʥʝ ʠ ʟʘʱʠʪʘ ʩʨʝʱʫ ʪʦʢʦʚ ʫʜʘʨ ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50122-1:2004 

ʠ ɹɼʉ EN 50119:2004;  

ï ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ  ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50121-2:2003, ɹɼʉ EN 50122-1:2004 ʠ 

ɹɼʉ EN 50122-2:2004; 

ï ʧʨʦʪʠʚʦʧʦʞʘʨʥʘ ʩʠʛʫʨʥʦʩʪ ʩʲʛʣʘʩʥʦ ʅʘʨʝʜʙʘ ˉ 2 ʟʘ ʧʨʦʪʠʚʦʧʦʞʘʨʥʠʪʝ ʩʪʨʦʠʪʝʣʥʦ ï 

ʪʝʭʥʠʯʝʩʢʠ ʥʦʨʤʠ. 

ʙ) ɼʘ ʙʲʜʝ ʥʘʜʝʞʜʥʘ ʠ ʛʦʜʥʘ. ɿʘ ʜʘ ʩʝ ʫʜʦʚʣʝʪʚʦʨʠ ʪʦʚʘ ʩʲʱʝʩʪʚʝʥʦ ʠʟʠʩʢʚʘʥʝ ʩʠʩʪʝʤʘʪʘ 

ʪʨʷʙʚʘ:  

ï ʜʘ ʩʝ ʧʨʦʝʢʪʠʨʘ ʠ ʠʟʧʲʣʥʷʚʘ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɹɼʉ EN 50119:2004 ʩ ʤʘʢʩʠʤʘʣʥʦ 

ʦʧʨʦʩʪʝʥʘ ʩʭʝʤʘ ʟʘ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ, ʧʦʟʚʦʣʷʚʘʱʘ ʙʲʨʟʦ, ʣʝʩʥʦ ʠ ʪʦʯʥʦ 

ʥʘʤʠʨʘʥʝ ʠ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʘʚʘʨʠʠʪʝ; 

ï ʜʘ ʚʢʣʶʯʚʘ ʝʣʝʤʝʥʪʠ, ʫʜʦʚʣʝʪʚʦʨʷʚʘʱʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʥʘʜʝʞʜʥʦʩʪ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪ, 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪ (ʚʨʝʤʝ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʦʪʢʘʟ ï ʜʦ 2 ʯʘʩʘ, ʙʝʟ ʜʘ ʩʝ ʚʢʣʶʯʚʘ ʚʨʝʤʝʪʦ ʟʘ 

ʧʨʠʜʚʠʞʚʘʥʝ ʜʦ ʦʙʝʢʪʘ ʠ ʦʙʨʘʪʥʦ), ʝʢʩʧʣʦʘʪʘʮʠʦʥʝʥ ʞʠʚʦʪ (ʩʨʦʢ ʥʘ ʩʣʫʞʙʘ ï ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 25 

ʛʦʜʠʥʠ ʟʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ 40 ʛʦʜʠʥʠ ʟʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ) ʠ 

ʙʝʟʦʧʘʩʥʦʩʪ, ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50126:2003 ʧʨʠ ʚʩʠʯʢʠ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʠ ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʨʠ ʥʘʡ-ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʩʲʯʝʪʘʥʠʷ ʦʪ ʪʷʭ. ʅʘʜʝʞʜʥʦʩʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʷʙʚʘ 

ʜʘ ʙʲʜʘʪ ʪʝʦʨʝʪʠʯʥʦ ʦʙʦʩʥʦʚʘʥʠ ʚ ʧʨʦʝʢʪʘ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʧʨʦʚʝʨʝʥʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʛʘʨʘʥʮʠʦʥʥʠʷ ʩʨʦʢ ʠ ʩʣʝʜʝʥʠ ʠ ʜʦʢʘʟʘʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. 

ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʜʘ ʦʩʪʘʚʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʦʣʝʨʘʥʩʠʪʝ ʟʘ ʜʦʧʫʩʪʠʤʠ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʪʝʭʥʠʪʝ ʧʨʦʝʢʪʥʠ ʩʪʦʡʥʦʩʪʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʥʝʡʥʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʷ, ʧʦʜʜʲʨʞʘʥʝ ʠ 

ʨʝʤʦʥʪ.  

ʚ) ɼʘ ʥʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʟʜʨʘʚʝʪʦ ʥʘ ʭʦʨʘʪʘ. ɿʘ ʜʘ ʩʝ ʫʜʦʚʣʝʪʚʦʨʠ ʪʦʚʘ ʩʲʱʝʩʪʚʝʥʦ 

ʠʟʠʩʢʚʘʥʝ ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʦʝʢʪʠʨʘʥʘ ʪʘʢʘ, ʯʝ: 

ï ʜʘ ʥʝ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʧʘʩʥʦʩʪ ʟʘ ʟʜʨʘʚʝʪʦ ʥʘ ʭʦʨʘʪʘ.  

ï ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʟʘʱʠʪʘ ʩʨʝʱʫ ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʜʘʨ ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50122-

1:2004; 

ï ʜʘ ʧʦʟʚʦʣʷʚʘ ʥʘ ʝʥʝʨʛʦʜʠʩʧʝʯʝʨʘ ʜʘ ʧʨʝʜʧʨʠʝʤʘ ʜʝʡʩʪʚʠʷ ʟʘ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʩʝʢʮʠʠ 

ʠ ʠʟʦʣʠʨʘʥʝʪʦ ʠʤ ʦʪ ʥʘʧʨʝʞʝʥʠʝʪʦ ʚ ʩʣʫʯʘʠ ʥʘ ʦʧʘʩʥʦʩʪ ʟʘ ʞʠʚʦʪʘ ʥʘ ʭʦʨʘʪʘ; 

ʛ) ɼʘ ʥʝ ʦʢʘʟʚʘ ʩʲʱʝʩʪʚʝʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ɿʘ ʜʘ ʩʝ ʫʜʦʚʣʝʪʚʦʨʠ ʪʦʚʘ 

ʩʲʱʝʩʪʚʝʥʦ ʠʟʠʩʢʚʘʥʝ ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʦʝʢʪʠʨʘʥʘ ʪʘʢʘ, ʯʝ: 

ï ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʥʝʡʥʦʪʦ ʠʟʛʨʘʞʜʘʥʝ ʤʘʪʝʨʠʘʣʠ ʜʘ ʙʲʜʘʪ ʪʘʢʘ ʧʦʜʙʨʘʥʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʠ 

ʠʟʧʦʣʟʚʘʥʠ ʧʦ ʥʘʯʠʥ, ʦʛʨʘʥʠʯʘʚʘʱ ʝʤʠʩʠʠʪʝ ʥʘ ʜʠʤ, ʧʫʰʝʢ ʠ ʜʨʫʛʠ ʚʨʝʜʥʠ ʠ ʦʧʘʩʥʠ ʠʟʧʘʨʝʥʠʷ ʠ 

ʛʘʟʦʚʝ ʚ ʩʣʫʯʘʡ ʥʘ ʧʦʞʘʨ;  

ï ʜʘ ʦʩʠʛʫʨʷʚʘ ʤʠʥʠʤʘʣʥʦ ʧʦ ʥʠʚʦ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ 

ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ ʠʥʩʪʘʣʘʮʠʠʪʝ, ʦʙʦʨʫʜʚʘʥʝʪʦ, ʦʙʟʘʚʝʞʜʘʥʝʪʦ ʠ ʦʙʱʝʩʪʚʝʥʠʪʝ ʠ 

ʯʘʩʪʥʠ ʤʨʝʞʠ, ʩ ʢʦʠʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʘ, ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɹɼʉ EN 50121-2:2003 ɹɼʉ EN 

50122-1:2004 ʠ  ɹɼʉ EN 50122-2:2004; 

ï ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʦ ʜʦʧʫʩʪʠʤʦ, ʩʲʛʣʘʩʥʦ ʜʝʡʩʪʚʘʱʠʪʝ ʨʘʟʧʦʨʝʜʙʠ, ʥʠʚʦ ʥʘ ʰʫʤʦʚʦ 

ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʪʨʘʥʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʩ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ  

ʜ) ɼʘ ʙʲʜʝ ʪʝʭʥʠʯʝʩʢʠ ʩʲʚʤʝʩʪʠʤʘ ʩ ʜʨʫʛʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ, ʢʘʢʪʦ ʠ ʩ ʪʝʟʠ ʥʘ 

ʧʦʜʚʠʞʥʠʷ ʩʲʩʪʘʚ. ɿʘ ʜʘ ʩʝ ʫʜʦʚʣʝʪʚʦʨʠ ʪʦʚʘ ʩʲʱʝʩʪʚʝʥʦ ʠʟʠʩʢʚʘʥʝ ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʧʨʦʝʢʪʠʨʘʥʘ ʪʘʢʘ, ʯʝ: 
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ï ʥʝʡʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʤʘʢʩʠʤʘʣʥʠʷ ʢʠʥʝʤʘʪʠʯʝʥ ʛʘʙʘʨʠʪ ʥʘ ʧʦʜʚʠʞʥʠʷ 

ʩʲʩʪʘʚ ʠ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʥʦʨʤʠ ʠ ʛʘʙʘʨʠʪ; 

ï ʜʘ ʦʩʠʛʫʨʷʚʘ ʢʘʯʝʩʪʚʝʥʦ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʠ 

ʧʨʝʥʦʩ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʤʦʱʥʦʩʪ, ʧʦʟʚʦʣʷʚʘʱʠ ʜʘ ʙʲʜʘʪ ʨʝʘʣʠʟʠʨʘʥʠ ʥʝʛʦʚʠʪʝ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʚʩʷʢʘʢʚʠ ʢʣʠʤʘʪʠʯʥʠ ʠ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʫʩʣʦʚʠʷ ʠ ʚʩʷʢʘʢʚʠ ʨʝʞʠʤʠ ʥʘ 

ʨʘʙʦʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʨʝʢʫʧʝʨʘʪʠʚʥʦ ʩʧʠʨʘʥʝ. 

ï ʅʝʡʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʧʨʘʚʠʣʥʦ ʜʠʥʘʤʠʯʥʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʠ ʢʘʯʝʩʪʚʝʥʦ ʪʦʢʦʩʥʝʤʘʥʝ ʧʨʠ 

ʚʩʠʯʢʠ ʢʣʠʤʘʪʠʯʥʠ ʠ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʫʩʣʦʚʠʷ ʠ ʧʨʠ ʫʩʪʘʥʦʚʝʥʠ: ʝʜʠʥ ʪʠʧ ʪʦʢʦʩʥʝʤʘʪʝʣ ʟʘ 

ʚʩʠʯʢʠ ʪʷʛʦʚʠ ʝʜʠʥʠʮʠ ʩ ʥʦʨʤʠʨʘʥʘ ʩʪʘʪʠʯʥʘ ʥʘʪʠʩʢʦʚʘ ʩʠʣʘ, ʙʨʦʡ ʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʝʱʠ 

ʪʦʢʦʩʥʝʤʘʪʝʣʠ ʥʘ ʚʣʘʢ ʠ ʤʠʥʠʤʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʥʘ ʪʷʭʥʦʪʦ ʨʘʟʧʦʣʘʛʘʥʝ ʧʦ ʥʝʛʦʚʘʪʘ ʜʲʣʞʠʥʘ. 

ï ɼʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ ʫʩʪʨʦʡʩʪʚʘʪʘ ʠ 

ʘʧʘʨʘʪʠʪʝ ʥʘ ʪʷʛʦʚʠʷ ʠ ʧʦʜʚʠʞʥʠʷ ʞʝʣʝʟʦʧʲʪʝʥ ʩʲʩʪʘʚ ʠ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ: ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ, 

ʩʠʛʥʘʣʠʟʘʮʠʷ, ʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ, ʩʠʩʪʝʤʠʪʝ ʟʘ ʨʘʜʠʦ- ʪʝʣʝʚʠʟʠʦʥʥʠ ʠ 

ʜʨʫʛʠ ʚʨʲʟʢʠ, ʢʘʢʪʦ ʠ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠ ʩʤʫʱʝʥʠʷ, ʛʝʥʝʨʠʨʘʥʠ ʦʪ ʚʲʥʰʥʠ 

ʠʟʪʦʯʥʠʮʠ, ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50121-1, 2 ʠ 5.  

5.2. ʈɸɹʆʊʅɸ ʉʈɽɼɸ 

ʆʧʨʝʜʝʣʷʱʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʩʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʣʠʤʘʪʘ ʠ ʥʘ ʟʘʤʲʨʩʷʚʘʥʠʷʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʧʦ ʜʲʣʞʠʥʘ ʥʘ 

ʞʝʣʝʟʦʧʪ̡ʥʠʷ ʫʯʘʩʪʲʢ, ʟʘ ʢʦʡʪʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʘʡ-

ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʪʝʭʥʠ ʩʲʯʝʪʘʥʠʷ.  

5.2.1. ʂʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ.  

ʂʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʥʝʡʥʠʪʝ ʝʣʝʤʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʫʩʣʦʚʠʷʪʘ ʟʘ ʨʘʙʦʪʘ ʚ 

ʫʤʝʨʝʥ ʢʣʠʤʘʪ ʟʦʥʘ N, ʢʘʪʝʛʦʨʠʷ ɯ ʩʲʛʣʘʩʥʦ ɹɼʉ 4972-71, ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʜʦ 2000 m ʠ ʧʨʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʯʝʪʠʨʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʨʘʡʦʥʠ ʚ 

ʩʪʨʘʥʘʪʘ, ʧʦʢʘʟʘʥʠ ʥʘ ʢʘʨʪʘʪʘ ʚ ʧʨʠʣ.1 ʠ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 
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ʇʦʩʦʯʝʥʠʪʝ ʜʘʥʥʠ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʦʣʟʫʚʘʪ ʦʨʠʝʥʪʠʨʦʚʲʯʥʦ ʚ 

ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʥʷʤʘ ʜʘʥʥʠ ʟʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ  ʫʩʣʦʚʠʷ ʥʘ 

ʢʦʥʢʨʝʪʥʠʷ ʫʯʘʩʪʲʢ. 

ʇʨʠ ʚʲʟʣʘʛʘʥʝ ʥʘ ʧʨʝʮʠʟʥʦ 

ʧʨʦʝʢʪʠʨʘʥʝ ʚʲʟʣʦʞʠʪʝʣʷʪ 

ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʩʪʘʚʠ ʧʦʜʨʦʙʥʘ 

ʢʣʠʤʘʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 

ʫʯʘʩʪʲʢʘ, ʙʘʟʠʨʘʥʘ ʥʘ ʜʘʥʥʠ ʦʪ 

ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦ 

ʥʝʛʦʚʦʪʦ ʪʨʘʩʝ ʟʘ ʧʝʨʠʦʜ ʥʝ ʧʦ-

ʤʘʣʲʢ ʦʪ 10 ʛ.    

 

  

 

 

5.2.2. ʆʢʦʣʥʘ ʩʨʝʜʘ 

 ʀʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʮʝʥʷʚʘ ʚ ʯʝʪʠʨʠ ʩʪʝʧʝʥʠ 

ʩ ʪʨʠ ʧʦʜʩʪʝʧʝʥʠ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ:       

ʉʪʝʧʝʥ ʥʘ 
ʟʘʤʲʨʩʷʚʘʥʝ 

ʇʨʘʭʦʦʪʣʘʛʘʥʝ ɺʣʘʞʥʦʩʪ ɺʠʜ ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ɺʝʥʪʠʣʘʮʠʷ ʇʨʠʤʝʨʠ 

PD1 

- ʥʷʤʘ 
ʟʘʤʲʨʩʷʚʘʥʝ 
- ʥʝ ʝ 
ʦʧʨʝʜʝʣʷʱʦ 

- ʜʦʙʨʝ ʟʘʱʠʪʝʥʠ 

- ʩʫʭ 
- ʥʷʤʘ ʢʦʥʜʝʥʟʘʪ 

- ʭʝʨʤʝʪʠʯʥʦ ʟʘʪʚʦʨʝʥʠ 

- ʧʨʝʥʦʩʠʤʘ ʘʧʘʨʘʪʫʨʘ ʥʘ 
ʟʘʢʨʠʪʦ 

- ʜʦʙʨʝ ʧʦʜʜʨ̡ʞʘʥʠ ʟʘ 

ʚʲʪʨʝʰʥʦ ʨʘʟʧʦʣʘʛʘʥʝ 

- ʩʲʦʨʲʞʝʥʠ ʩ 
ʢʦʥʜʠʮʠʦʥʝʨʠ  

- ʙʝʟ 
ʚʝʥʪʠʣʠʨʘʥʝ 
- ʝʩʪʝʩʪʚʝʥʘ 

ʚʝʥʪʠʣʘʮʠʷ 

- ʧʨʠʥʫʜʠʪʝʣʥʘ 

ʚʝʥʪʠʣʘʮʠʷ ʩ 

ʚʲʟʜʫʭ ʦʪ ʚʲʥ 

- ʩʪʘʷ ʥʘ ʨʲʢʦʚʦʜʠʪʝʣ ʜʚʠʞʝʥʠʝ 

- ʞʠʣʠʱʥʠ ʧʦʤʝʱʝʥʠʷ, ʦʬʠʩʠ 
- ʢʦʤʧʶʪʲʨʥʠ ʟʘʣʠ ʥʘ 
ʦʩʠʛʫʨʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ 

PD2 

- ʥʝ ʝ 
ʦʧʨʝʜʝʣʷʱʦ 
- ʟʘɦʠʪʝʥʠ 

- ʚʨʝʤʝʥʥʦ ʦʪ 
ʢʦʥʜʝʥʟʘʮʠʷ 

- ʨʷʜʢʦ, ʢʨʘʪʢʦ-

ʚʨʝʤʝʥʝʥ 
ʢʦʥʜʝʥʟʘʪ 

- ʚʲʪʨʝ ʨʘʟʧʦʣʦʞʝʥʠ 

- ʦʛʨʘʥʠʯʝʥʦ ʦʪʦʧʣʷʝʤʠ  
ʧʨʝʥʦʩʠʤʘ ʘʧʘʨʘʪʫʨʘ ʥʘ 

ʟʘʢʨʠʪʦ 

- ʝʩʪʝʩʪʚʝʥʘ 
ʚʝʥʪʠʣʘʮʠʷ 

- ʧʨʠʥʫʜʠʪʝʣʥʘ 

ʚʝʥʪʠʣʘʮʠʷ ʩ 
ʚʲʟʜʫʭ ʦʪ ʚʲʥ 

- ʢʦʥʪʨʦʣʝʥ ʙʣʦʢ ʚ ʢʘʙʠʥʘ ʥʘ 

ʣʦʢʦʤʦʪʠʚ 
- ʧʲʪʥʠʯʝʩʢʠ ʢʫʧʝʪʘ 

PD3 

- ʩʣʘʙʦ 
(ʧʨʠʯʠʥʝʥʦ ʧʨʠ 

ʢʦʥʜʝʥʟʘʮʠʷ) 

- ʯʝʩʪʦ ʧʦʚʪʘʨʷʱ 

ʩʝ ʢʦʥʜʝʥʟʘʪ  

- ʚʲʪʨʝ ʨʘʟʧʦʣʦʞʝʥʠ 

- ʥʘʚʲʥ ʨʘʟʧʦʣʦʞʝʥʠ, 

ʟʘʱʠʪʝʥʠ ʦʪ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 
ʚʦʜʘ 

- ʝʩʪʝʩʪʚʝʥʘ 
ʚʝʥʪʠʣʘʮʠʷ 
- ʧʨʠʥʫʜʠʪʝʣʥʘ 

ʚʝʥʪʠʣʘʮʠʷ ʩ 

ʧʨʝʯʠʩʪʝʥ 
(ʬʠʣʪʨʠʨʘʥ) 

ʚʲʟʜʫʭ ʦʪ ʚʲʥ 

- ʪʨʘʥʩʬʦʨʤʘʪʦʨʝʥ ʧʦʩʪ 

- ʢʘʙʠʥʘ ʥʘ ʣʦʢʦʤʦʪʠʚ 

- ʧʲʪʥʠʯʝʩʢʠ ʢʫʧʝʪʘ 
- ʤʘʰʠʥʥʠ ʧʦʤʝʱʝʥʠʷ 

- ʛʘʨʦʚʠ ʭʘʣʝʪʘ 

PD3A 

- ʩʣʘʙʦ - ʠʟʧʘʨʝʥʠʷ 
- ʜʲʣʛʦ 
ʟʘʜʲʨʞʘʱ ʩʝ 

ʢʦʥʜʝʥʟʘʪ 

- ʚʲʪʨʝ ʨʘʟʧʦʣʦʞʝʥʠ 
- ʥʘʚʲʥ ʨʘʟʧʦʣʦʞʝʥʠ, 

ʟʘʱʠʪʝʥʠ ʦʪ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʚʦʜʘ 

- ʧʨʠʥʫʜʠʪʝʣʥʘ 
ʚʝʥʪʠʣʘʮʠʷ ʩ 

ʚʲʟʜʫʭ ʦʪ ʚʲʥ 

- ʤʘʰʠʥʥʠ ʧʦʤʝʱʝʥʠʷ 
- ʢʘʙʝʣʥʠ ʰʘʭʪʠ 

- ʚʠʩʦʢʠ ʩʪʲʣʙʦʚʝ, ʘʥʪʝʥʠ 

- ʦʪʢʨʠʪʠ ʧʦʜʩʪʘʥʮʠʠ 
- ʨʘʡʦʥʠ ʩ ʣʝʢʘ ʩʪʝʧʝʥ ʥʘ 
ʟʘʤʲʨʩʷʚʘʥʝ (ʙʝʟ ʠʥʜʫʩʪʨʠʷ, 

ʩʝʣʩʢʠ, ʧʦʣʩʢʠ ʠ ʧʣʘʥʠʥʩʢʠ 
ʨʘʡʦʥʠ). 

PD4 

- ʧʦʥʷʢʦʛʘ 
ʦʧʨʝʜʝʣʷʱʦ 

- ʩ ʧʝʨʠʦʜʠʯʥʦ 
ʧʦʯʠʩʪʚʘʥʝ 

- ʜʲʞʜ, ʩʥʷʛ, ʣʝʜ, 

ʤʲʛʣʘ 

- ʥʘʚʲʥ ʨʘʟʧʦʣʦʞʝʥʠ 

- ʧʦʜ ʧʦʜʘ ʥʘ ʚʦʟʠʣʘʪʘ 

- ʥʘ ʧʦʢʨʠʚʘ ʥʘ ʚʦʟʠʣʘʪʘ 

 - ʧʘʥʪʦʛʨʘʬ, ʧʣʲʟʛʘʯ 

- ʧʦʢʨʠʪʠ ʧʝʨʦʥʠ 

-  ʨʘʡʦʥʠ ʩʲʩ ʩʨʝʜʥʘ ʩʪʝʧʝʥ ʥʘ 
ʟʘʤʲʨʩʷʚʘʥʝ (ʩ ʠʥʜʫʩʪʨʠʷ ʙʝʟ 

                                                 
2 ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʨʤʠʯʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʠʣʠ ʚʲʞʝ. 
3 ʇʨʠʣʘʛʘ ʩʝ ʟʘ ʢʦʨʠʛʠʨʘʥʝ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʚʷʪʲʨʘ ʩ ʤʘʢʩʠʤʘʣʥʘ ʩʢʦʨʦʩʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʢʨʝʪʥʠʪʝ ʪʝʨʝʥʥʠ ʫʩʣʦʚʠʷ 

ï ʟʘ ʞʧ ʣʠʥʠʠ, ʧʨʝʤʠʥʘʚʘʱʠ ʧʨʝʟ ʛʦʨʩʢʠ ʤʘʩʠʚʠ ʠʣʠ ʚ ʪʨʘʥʰʝʠ, ʧʨʠ ʥʘʩʠʧʠ ʩ ʚʠʩʦʯʠʥʘ ʥʘʜ 15 m ʩʧʨʷʤʦ ʦʢʦʣʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʠ ʟʘ ʦʪʢʨʠʪʠ ʧʣʦʱʠ ʢʨʘʡ ʛʦʣʝʤʠ  ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʪʩʪʦʷʱʠ ʥʘ 3 õ 5 ʢʤ ʦʪ ʞʧ ʣʠʥʠʷʪʘ.  

ʇʘʨʘʤʝʪʲʨ: 
ʂʣʠʤʘʪʠʯʝʥ ʨʘʡʦʥ: 

ɯ ɯɯ ɯɯɯ ɯV 

ʊʝʤʧʝʨʘʪʫʨʘ, 0ʉ: 
ʤʠʥʠʤʘʣʥʘ: 

ʤʘʢʩʠʤʘʣʥʘ: 

 

- 25 

+ 40 

 

- 30 

+ 40 

 

- 35 

+ 35 

 

- 40 

+ 30 

ʤʘʢʩʠʤʘʣʥʘ ʟʘ ʧʨʦʚʦʜʥʠʮʠʪʝ: ¢ 80 (100) 2 

ʥʘ ʤʘʢʩ. ʦʙʣʝʜʝʥʷʚʘʥʝ: - 5 

ʧʨʠ ʚʷʪʲʨ ʩ ʤʘʢʩ. ʩʢʦʨʦʩʪ: + 5 

ʥʘ ʙʝʟʧʨʦʚʝʩʥʦ ʧʦʣʦʞʝʥʠʝ: + 10 + 5 0 - 5 

ʉʢʦʨʦʩʪ ʥʘ ʚʷʪʲʨʘ, m/s: 

ʤʘʢʩʠʤʘʣʥʘ: 

 

25 

 

25 

 

33 

 

37 

ʧʨʠ ʤʘʢʩ. ʦʙʣʝʜʝʥʷʚʘʥʝ: 15 15 15 15 

ʧʨʠ ʤʘʢʩ. ʪʝʤʧʝʨʘʪʫʨʘ:  1,8 1,8 1,8 1,8 

ʢʦʨʝʢʮʠʦʥʝʥ ʢʦʝʬʠʮʠʝʥʪ 3:  

ʟʘʱʠʪʝʥ ʨʘʡʦʥ: 0,8 0,8 0,8 0,8 

ʨʘʚʥʠʥʝʥ ʪʝʨʝʥ: 1,0 1,0 1,0 1,0 

ʥʘʩʠʧʠ ʠ ʢʨʘʡʙʨʝʞʠʝ: 1,35 1,35 1,3 1,25 

ʃʝʜʝʥʘ ʦʙʚʠʚʢʘ: 

ʜʝʙʝʣʠʥʘ ï  b, mm: 

 

10 

 

10 

 

15 

 

20 

ʧʣʲʪʥʦʩʪ, g/cm3: 0,9 
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ʦʩʦʙʝʥʦ ʟʘʤʲʨʩʷʚʘʥʝ, ʩʝʣʠʱʘ ʩ 

ʙʠʪʦʚʦ ʠ ʮʝʥʪʨʘʣʥʦ ʦʪʦʧʣʝʥʠʝ). 

PD4ɸ 

- ʧʦʥʷʢʦʛʘ 
ʦʧʨʝʜʝʣ̫ ʱʦ ʢʘʪʦ 

ʨʝʟʫʣʪʘʪ ʥʘ ʩʠʣʥʦ 

ʟʘʤʲʨʩʷʚʘʥʝ 

- ʜʲʞʜ, ʩʥʷʛ, ʣʝʜ, 
ʤʲʛʣʘ 

- ʥʝʟʘʱʠʪʝʥʦ ʚʲʥʰʥʦ 
ʨʘʟʧʦʣʘʛʘʥʝ 

 - ʨʘʡʦʥʠ ʩʲʩ ʩʠʣʥʦ ʟʘʤʲʨʩʷʚʘʥʝ 
(ʚʠʩʦʢʦ ʠʥʜʫʩʪʨʠʘʣʥʠ ʧʨʝʜʛʨʘʜʠʷ 

ʥʘ ʛʦʣʝʤʠ ʛʨʘʜʦʚʝ ʩ ʚʠʩʦʢʘ 

ʧʣʲʪʥʦʩʪ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ ʦʪ ʙʠʪʦʚʦ 
ʦʪʦʧʣʝʥʠʝ. ʆʙʣʘʩʪʠ ʚ ʙʣʠʟʦʩʪ 

(10õ15 ʢʤ) ʜʦ ʤʦʨʝ). 

PD4ɺ 

- ʧʦʥʷʢʦʛʘ 

ʦʧʨʝʜʝʣʷʱʦ ʢʘʪʦ 
ʨʝʟʫʣʪʘʪ ʥʘ 

ʤʥʦʛʦ ʩʠʣʥʦ 

ʟʘʤʲʨʩʷʚʘʥʝ 

- ʜʲʞʜ, ʩʥʷʛ, ʣʝʜ, 

ʤʲʛʣʘ 

- ʥʝʟʘʱʠʪʝʥʦ ʚʲʥʰʥʦ 

ʨʘʟʧʦʣʘʛʘʥʝ 

 - ʨʘʡʦʥʠ ʩ ʦʩʦʙʝʥʦ ʩʠʣʥʦ 

ʟʘʤʲʨʩʝʥʘ ʩʨʝʜʘ (ʠʥʜʫʩʪʨʠʘʣʥʠ 
ʨʘʡʦʥʠ ʩ ʛʨʘʥʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʟʘʤʲʨʩʷʚʘʱʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ 

ʚʲʟʜʫʭʘ. ʉʠʣʥʦ ʟʘʤʲʨʩʷʚʘʱʠ 
ʩʦʣʝʥʠ ʤʦʨʩʢʠ ʚʝʪʨʦʚʝ) 

5.3. ɽʂʉʇʃʆɸʊɸʎʀʆʅʅʀ ʀɿʀʉʂɺɸʅʀʗ 

ʂʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʚ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ ʚ ʜʦʧʫʩʪʠʤʠʪʝ ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50163:1995 ʪʦʣʝʨʘʥʩʠ ʠ ʧʨʝʥʦʩ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʤʦʱʥʦʩʪ 

ʟʘ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʧʨʠ ʤʘʢʩʠʤʘʣʝʥ ʛʨʘʬʠʢ ʠ ʩʢʦʨʦʩʪʠ ʟʘ ʜʚʠʞʝʥʠʝ 

ʥʘ ʚʣʘʢʦʚʝʪʝ ʠ ʧʨʠ ʚʩʠʯʢʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʝʢʩʪʨʝʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʟʘʜʘʜʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ.  

ʂʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʪʘʢʘ ʠʟʧʲʣʥʝʥʘ, ʯʝ ʜʘ ʦʩʠʛʫʨʷʚʘ: 

ï ɹʝʟʦʛʨʘʥʠʯʠʪʝʣʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʠ ʚʣʘʢʦʚʠ ʩʲʩʪʘʚʠ ʩ ʧʦʜʨʝʞʜʘʥʝ ʥʘ 

ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ (ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʥʘ ʙʨʦʡ) ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ; 

ï ʅʝʧʨʝʢʲʩʥʘʪʦ ʪʦʢʦʩʥʝʤʘʥʝ ʠ ʢʘʯʝʩʪʚʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʣʲʟʛʘʯʠʪʝ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ 

ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ; 

ï ʇʨʦʭʦʜʠʤʦʩʪ ʥʘ ʚʩʠʯʢʠ ʥʝʡʥʠ ʝʣʝʤʝʥʪʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʩʚʘʣʷʥʝ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʠ 
ʩ ʚʲʟʤʦʞʥʦ ʤʘʢʩʠʤʘʣʥʦ ʢʨʘʪʢʦ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ; 

ï ʄʘʢʩʠʤʘʣʥʘ ʥʘʜʝʞʜʥʦʩʪ ʠ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪ, ʛʘʨʘʥʪʠʨʘʱʠ ʤʠʥʠʤʘʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 

ʦʪʢʘʟʠʪʝ ʠ ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʟʘ ʪʷʭʥʦʪʦ ʦʪʩʪʨʘʥʷʚʘʥʝ; 

ï ʄʘʢʩʠʤʘʣʥʘ ʩʪʝʧʝʥ ʥʘ ʝʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪ ʟʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʦʙʩʣʫʞʚʘʱʠʷ ʧʝʨʩʦʥʘʣ; 

ï ʄʠʥʠʤʘʣʝʥ ʦʙʝʤ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʘʙʦʪʠ ʠ ʨʘʟʭʦʜʠ ʟʘ ʥʝʡʥʦʪʦ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʦ 

ʧʦʜʜʲʨʞʘʥʝ, ʨʝʚʠʟʠʠ ʠ ʨʝʤʦʥʪʠ ʚ ʟʘʜʘʜʝʥʠʷ ʩʨʦʢ ʥʘ ʩʣʫʞʙʘ. 

5.4. ɻɸɹɸʈʀʊʅʀ ʆɻʈɸʅʀʏɽʅʀʗ 

 ʂʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʝʢʪʠʨʘ ʠ ʠʟʛʨʘʞʜʘ ʪʘʢʘ, ʯʝ: 

ʘ) ʅʝʡʥʠʪʝ ʦʧʦʨʥʠ ʠ ʥʦʩʝʱʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʧʨʘʚʠ ʠ ʢʨʠʚʠ ʜʘ ʙʲʜʘʪ ʠʟʚʲʥ ʦʯʝʨʪʘʥʠʷʪʘ ʥʘ 

ʩʪʨʦʠʪʝʣʥʠʷ ʛʘʙʘʨʠʪ 1-ʉʄ2 ʢʘʪʦ ʥʘʜʩʪʨʦʡʢʘ ʥʘ ʛʘʙʘʨʠʪ 1-ʉʄ, ʚʢʣʶʯʠʪʝʣʥʦ ʥʘʜʩʪʨʦʡʢʘʪʘ ʟʘ 

ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʞʧ ʣʠʥʠʠ 25 kV, 50 Hz ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʪʝʭʥʠ ʫʚʝʣʠʯʝʥʠʷ ʠ ʠʟʤʝʩʪʚʘʥʠʷ ʚ 

ʢʨʠʚʠ ʩ ʨʘʟʣʠʯʥʠ ʨʘʜʠʫʩʠ ʠ ʥʘʜʚʠʰʝʥʠʷ ʥʘ ʚʲʥʰʥʘʪʘ ʨʝʣʩʘ ʚ ʜʚʝʪʝ ʧʦʩʦʢʠ ʥʘʧʨʝʯʥʦ ʥʘ ʧʲʪʷ  

ʇʨʠʣʦʞʝʥʠʝ 2.  ɿʘ ʮʝʣʪʘ ʩʪʲʣʙʦʚʝʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʥʘ ʤʠʥʠʤʘʣʥʦ 

ʨʘʟʩʪʦʷʥʠʝ ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ 3500 mm ʟʘ ʩʪʲʣʙʦʚʝ ʩ ʝʜʥʦʧʲʪʥʠ ʢʦʥʟʦʣʠ ʚ ʛʘʨʠ ʠ ʤʝʞʜʫʛʘʨʠʷ; 

- ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 2750 mm ʟʘ ʤʝʞʜʫʛʘʨʠʝ ʧʨʠ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʩʪʲʣʙʦʚʝ; 

- ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 2450 mm ʟʘ ʛʘʨʠ ʚ ʧʨʘʚ ʫʯʘʩʪʲʢ ʧʨʠ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʩʪʲʣʙʦʚʝ.  

ʇʦʩʦʯʝʥʠʪʝ ʤʠʥʠʤʘʣʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʨʠ ʞʧ ʫʯʘʩʪʲʮʠ ʚ ʢʨʠʚʘ ʩʝ ʫʚʝʣʠʯʘʚʘʪ ʚ ʟʘʚʠʩʠʤʦʩʪ 

ʦʪ ʨʘʜʠʫʩʘ ʠ ʥʘʜʚʠʰʝʥʠʝʪʦ ʡ. 

ʙ) ʂʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʜʘ ʩʝ ʚʧʠʩʚʘ ʚ ʥʘʜʩʪʨʦʡʢʘʪʘ ʟʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʞʧ ʣʠʥʠʠ, ʢʘʪʦ ʩʝ 

ʦʩʠʛʫʨʷʪ ʤʠʥʠʤʘʣʥʠʪʝ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʦ ʚʲʟʜʫʭ ʠ ʚʠʩʦʯʠʥʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ, ʦʩʠʛʫʨʷʚʘʱʘ ʥʦʨʤʘʣʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʩ ʧʘʥʪʦʛʨʘʬʠʪʝ ʥʘ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʩ 

ʛʘʙʘʨʠʪ 03 ï ɺʄ  (03 ï ʊ) ʩ ʚʠʩʦʯʠʥʘ ʥʘ ʩʧʫʩʥʘʪ ʧʘʥʪʦʛʨʘʬ 4680 mm. 
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5.5. ʀɿʆʃɸʎʀʆʅʅʀ ʈɸɿʉʊʆʗʅʀʗ 

5.5.1. ʄʠʥʠʤʘʣʥʠ ʝʣʝʢʪʨʦʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʦ ʚʲʟʜʫʭ 

ʄʠʥʠʤʘʣʥʠʪʝ ʝʣʝʢʪʨʦʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʦ ʚʲʟʜʫʭʘ ʤʝʞʜʫ ʥʝʠʟʦʣʠʨʘʥʠ ʯʘʩʪʠ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʢʘʢʪʦ ʠ ʥʘ ʯʘʩʪʠ ʦʪ ʧʦʢʨʠʚʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ, 

ʥʘʤʠʨʘʱʠ ʩʝ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʠ ʟʘʟʝʤʝʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ: 

ʘ) ɺ ʩʨʝʜʘ ʙʝʟ ʟʘʤʲʨʩʷʚʘʥʠʷ: ʚ ʩʪʘʪʠʯʥʦ ʧʦʣʦʞʝʥʠʝ ï 270 mm; ʜʠʥʘʤʠʯʥʦ ï 150 mm (ʩʲʛʣʘʩʥʦ 

ɹɼʉ EN 50119, ʪ.5.2.10);    

ʙ) ɺ ʩʨʝʜʘ ʩʲʩ ʟʘʤʲʨʩʷʚʘʥʠʷ: ʚ ʩʪʘʪʠʯʥʦ ʧʦʣʦʞʝʥʠʝ ï 350 mm; ʜʠʥʘʤʠʯʥʦ ï 200 mm 

ɺ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʩʝʢʮʠʦʥʥʠ ʠʟʦʣʘʪʦʨʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʨʘʟʜʝʣʷʥʝ ʥʘ 

ʩʝʢʮʠʠ, ʟʘʭʨʘʥʚʘʥʠ ʦʪ ʝʜʠʥ ʠ ʩʲʱ ʬʠʜʝʨ, ʩʝ ʜʦʧʫʩʢʘ ʤʠʥʠʤʘʣʥʦʪʦ ʠʟʦʣʘʮʠʦʥʥʦ ʨʘʟʩʪʦʷʥʠʝ ʧʦ 

ʚʲʟʜʫʭ ʜʘ ʙʲʜʝ ʥʘʤʘʣʝʥʦ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣ̫ʤʦ ʠʣʠ ʨʘʚʥʦ ʥʘ 150 mm (ɹɼʉ 

EN 50122-1: 2004, ʪ.10.3). 

ʄʝʞʜʫ ʯʘʩʪʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʥʘʤʠʨʘʱʠ ʩʝ ʧʦʜ ʜʝʬʘʟʠʨʘʥʠ ʝʜʥʦ ʩʧʨʷʤʦ ʜʨʫʛʦ 

ʥʘʧʨʝʞʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʧʘʟʝʥʠ ʩʣʝʜʥʠʪʝ ʤʠʥʠʤʘʣʥʠ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʦ ʚʲʟʜʫʭ 

(ɹɼʉ EN 50119, ʪ.5.2.11): 

ʩ) ʇʨʠ ʜʝʬʘʟʠʨʘʥʝ 1200 (ʤʝʞʜʫʬʘʟʥʦ ʥʘʧʨʝʞʝʥʠʝ 37,5 kV): ʚ ʩʪʘʪʠʯʥʦ ʧʦʣʦʞʝʥʠʝ ï  400 mm ʠ 

ʜʠʥʘʤʠʯʥʦ ï 230 mm; 

ʜ) ʇʨʠ ʜʝʬʘʟʠʨʘʥʝ 1800 (ʤʝʞʜʫʬʘʟʥʦ ʥʘʧʨʝʞʝʥʠʝ 50 kV): ʚ ʩʪʘʪʠʯʥʦ ʧʦʣʦʞʝʥʠʝ ï 540 mm ʠ 

ʜʠʥʘʤʠʯʥʦ ï 300 mm.  

5.5.2. ʀʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʟʘ ʟʘʱʠʪʘ ʦʪ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ 

ʄʠʥʠʤʘʣʥʠʪʝ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʦʪ ʤʝʩʪʘ ʜʦʩʪʲʧʥʠ ʟʘ ʭʦʨʘ ʜʦ ʯʘʩʪʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ 

ʩʠʩʪʝʤʘ ʠʣʠ ʦʪ ʚʲʥʰʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ (ʩʲʧʨʦʪʠʚʣʝʥʠʷ, ʧʘʥʪʦʛʨʘʬʠ, ʧʦʢʨʠʚʥʦ 

ʦʙʦʨʫʜʚʘʥʝ ʠ ʜʨ.), ʥʘʤʠʨʘʱʠ ʩʝ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ (ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50122 ï 1: 2004) ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʥʝ ʧʦ-ʤʘʣʢʠ ʦʪ ʧʦʢʘʟʘʥʠʪʝ ʥʘ ʬʠʛ.1. ʊʝʟʠ ʨʘʟʩʪʦʷʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʩʠʛʫʨʝʥʠ ʧʨʠ 

ʚʩʷʢʘʢʚʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ʣʝʜ ʠ ʚʷʪʲʨ ʠ ʥʘ ʜʠʥʘʤʠʯʥʠʪʝ ʠʟʤʝʩʪʚʘʥʠʷ ʥʘ ʪʷʛʦʚʠʪʝ ʚʦʟʠʣʘ.  

 

ʌʠʛ. 1 
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ɿʘʙʝʣʝʞʢʘ: 1. ʇʦʩʦʯʝʥʠʪʝ ʨʘʟʩʪʦʷʥʠʷ ʥʝ ʢʘʩʘʷʪ ʨʘʙʦʪʥʠ ʤʝʩʪʘ ʥʘ ʧʝʨʩʦʥʘʣ, ʧʦʜʜʲʨʞʘʱ 

ʝʣʝʤʝʥʪʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʯʘʩʪʠ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ, ʜʦʢʦʣʢʦʪʦ ʪʘʢʠʚʘ ʩʝ 

ʨʝʛʣʘʤʝʥʪʠʨʘʪ ʩ ʧʨʘʚʠʣʘʪʘ ʟʘ ʙʝʟʦʧʘʩʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʨʘʙʦʪʘʪʘ. 

2. ʇʦ ʩʤʠʩʲʣʘ ʥʘ ʪʘʟʠ ʥʦʨʤʘ ʧʝʨʦʥʥʠ ʧʦʢʨʠʚʠ, ʨʘʙʦʪʥʠ ʩʪʲʣʙʠ, ʧʣʦʱʘʜʢʠ ʠ ʩʪʦʣʯʝʪʘ ʢʲʤ 

ʩʠʛʥʘʣʠ, ʣʝʡʪʝʨʠ, ʧʦʚʜʠʛʘʱʠ ʩʝ ʨʘʙʦʪʥʠ ʢʦʰʥʠʮʠ ʠ ʧʣʦʱʘʜʢʠ, ʨʘʙʦʪʥʠ ʧʣʦʱʘʜʢʠ ʥʘ ʨʝʤʦʥʪʥʠ 

ʤʘʰʠʥʠ ʠ ʜʨ. ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʨʘʙʦʪʠ ʧʦ ʠʣʠ ʚ ʙʣʠʟʦʩʪ ʜʦ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʨʝʪʠʨʘʪ ʢʘʪʦ ʤʝʩʪʘ ʜʦʩʪʲʧʥʠ ʟʘ ʭʦʨʘ.  

5.5.3. ʄʠʥʠʤʘʣʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʧʨʠʣʝʞʘʱʠʪʝ ʡ ʟʘʭʨʘʥʚʘʱʠ 

ʧʨʦʚʦʜʥʠʮʠ ʥʘ ʧʨʝʣʝʟʠ (ɹɼʉ EN 50122 ï 1: 2004, ʪ.5.1.2.3). 

ʇʨʠ ʧʨʝʩʠʯʘʥʠʷ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʘ ʞʧ ʣʠʥʠʷ ʠ ʧʲʪ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ ʦʙʠʢʥʦʚʝʥʠ ʚʦʟʠʣʘ 

ʙʝʟ ʫʩʪʘʥʦʚʝʥʠ ʦʛʨʘʥʠʯʝʥʠ ̫ʟʘ ʪʷʭʥʘʪʘ ʚʠʩʦʯʠʥʘ, ʤʠʥʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʦʪ ʥʘʡ-ʥʠʩʢʘʪʘ ʪʦʯʢʘ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠʣʠ ʥʘ ʧʨʠʣʝʞʘʱʠʪʝ ʡ ʟʘʭʨʘʥʚʘʱʠ ʧʨʦʚʦʜʥʠʮʠ ʜʦ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʥʘ 

ʥʠʚʦʪʦ ʥʘ ʧʲʪʥʦʪʦ ʧʣʘʪʥʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 6,00 m. 

ʂʦʛʘʪʦ ʪʘʟʠ ʤʠʥʠʤʘʣʥʘ ʚʠʩʦʯʠʥʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʧʘʟʝʥʘ, ʪʨʷʙʚʘ ʜʦʧʫʩʪʠʤʘʪʘ ʚʠʩʦʯʠʥʘ 

ʥʘ ʧʨʝʤʠʥʘʚʘʱʠʪʝ ʧʦʜ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚʦʟʠʣʘ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥʘ ʪʘʢʘ, ʯʝ ʜʘ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ 

ʤʠʥʠʤʘʣʥʠ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʥʘ ʧʨʝʚʦʟʥʦʪʦ ʩʨʝʜʩʪʚʦ 

(ʚʢʣʶʯʠʪʝʣʥʦ ʪʦʚʘʨʘ) ʠ ʘʢʪʠʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ï 1,0 m, ʢʦʛʘʪʦ ʜʦʧʫʩʪʠʤʘʪʘ ʤʘʢʩʠʤʘʣʥʘ  ʚʠʩʦʯʠʥʘ ʥʘ ʧʨʝʚʦʟʥʦʪʦ ʩʨʝʜʩʪʚʦ ʝ ʩʠʛʥʘʣʠʟʠʨʘʥʘ ʩ 

ʧʲʪʝʥ ʟʥʘʢ ˉɺ16 Ăɿʘʙʨʘʥʝʥʦ ʝ ʚʣʠʟʘʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʪʨʘʥʩʧʦʨʪʥʠ ʩʨʝʜʩʪʚʘ ʩ ʚʠʩʦʯʠʥʘ, 

ʚʢʣ ʯʁʠʪʝʣʥʦ ʠ ʪʦʚʘʨʘ, ʧʦ-ʛʦʣʷʤʘ ʦʪ ʦʟʥʘʯʝʥʘʪʘò, ʩʲʛʣʘʩʥʦ ʅʘʨʝʜʙʘ ˉ4/27.03.1997 ʛ. ʟʘ 

ʞʝʣʝʟʦʧʲʪʥʠʪʝ ʧʨʝʣʝʟʠ ʠ ʅʘʨʝʜʙʘ ˉ18/23.07.2001ʛ. ʟʘ ʩʠʛʥʘʣʠʟʘʮʠʷ ʥʘ ʧʲʪʠʱʘʪʘ ʩ ʧʲʪʥʠ ʟʥʘʮʠ; 

ï 0,5 m, ʢʦʛʘʪʦ ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʧʨʝʣʝʟʘ ʩʘ ʤʦʥʪʠʨʘʥʠ ʛʘʙʘʨʠʪʥʠ ʨʘʤʢʠ, ʦʛʨʘʥʠʯʘʚʘʱʠ 

ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩʪʚʘ. 

5.5.4. ʇʨʦʚʦʜʥʠʮʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘʜ ʤʝʩʪʘ ʟʘ ʪʦʚʘʨʥʦ-ʨʘʟʪʦʚʘʨʥʠ ʨʘʙʦʪʠ (ɹɼʉ EN 

50122 ï 1: 2004, ʪ.5.1.2.4). 

ʄʦʥʪʠʨʘʥʝʪʦ ʥʘ ʟʘʭʨʘʥʚʘʱʠ ʧʨʦʚʦʜʥʠʮʠ (ʦʙʭʦʜʥʠ ʠ ʫʩʠʣʚʘʱʠ ʬʠʜʝʨʠ) ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʩʠʩʪʝʤʘ ʥʘʜ ʧʲʪʠʱʘ, ʢʦʣʦʚʦʟʠ ʠ ʧʣʦʱʘʜʢʠ (ʨʘʤʧʠ), ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʦʚʘʨʥʦ-

ʨʘʟʪʦʚʘʨʥʠ ʨʘʙʦʪʠ ʩʝ ʜʦʧʫʩʢʘ ʩʘʤʦ ʢʦʛʘʪʦ ʝ ʥʝʚʲʟʤʦʞʥʦ ʥʘʤʠʨʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʦ ʪʝʭʥʠʯʝʩʢʦ 

ʨʝʰʝʥʠʝ. ɺ ʪʝʟʠ ʩʣʫʯʘʠ ʤʝʞʜʫ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʧʣʦʱʘʜʢʘʪʘ ʠ ʥʘʡ-ʥʠʩʢʘʪʘ ʪʦʯʢʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ 

ʧʨʠ ʝʢʩʪʨʝʤʥʦʪʦ ʠʤ ʥʘʪʦʚʘʨʚʘʥʝ ʩ ʜʦʧ̡ ʣʥʠʪʝʣʥʠ ʪʦʚʘʨʠ ʦʪ ʣʝʜ ʠ ʚʷʪʲʨ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ 

ʤʠʥʠʤʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ 12,0 m.  

5.5.5. ʈʘʟʩʪʦʷʥʠʷ ʤʝʞʜʫ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʜʲʨʚʝʪʘ (ɹɼʉ EN 50122 ï 1: 

2004, ʪ.5.1.2.5) 

 ʄʝʞʜʫ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʢʦʨʦʥʠʪʝ ʥʘ ʜʲʨʚʝʪʘ ʠʣʠ ʚʠʩʦʢʦʨʘʩʪʷʱʠ ʭʨʘʩʪʠ 

ʧʨʠ ʚʩʷʢʘʢʚʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʨʘʟʩʪʦʷʥʠʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 2,5 m. 

5.6. ʂʆɽʌʀʎʀɽʅʊʀ ʅɸ ʉʀɻʋʈʅʆʉʊ 

 ɽʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʠʛʫʨʥʠ ʧʨʠ ʚʩʷʢʘʢʚʠ ʢʣʠʤʘʪʠʯʥʠ ʠ 

ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʫʩʣʦʚʠʷ. ɿʘ ʮʝʣʪʘ ʧʨʠ ʪʷʭʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʦʧʫʩʪʠʤʠʪʝ 

ʨʘʙʦʪʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʠʣʠ ʥʘʧʨʝʞʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʷʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʧʨʝʚʠʰʘʚʘʪ 

ʯʘʩʪʥʦʪʦ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʥʦʤʠʥʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʠ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʩʠʛʫʨʥʦʩʪ. ʊʝʟʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʥʘʪʦʚʘʨʚʘʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʛʘʨʘʥʪʠʨʘʥʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʠ ʜʘ ʥʝ ʙʲʜʘʪ ʧʨʝʚʠʰʘʚʘʥʠ ʚ 

ʝʢʩʧʣʦʘʪʘʮʠʷ ʧʨʠ ʚʩʷʢʘʢʚʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʩʲʯʝʪʘʥʠʷ ʥʘ ʚʲʥʰʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ ʚʲʨʭʫ 

ʝʣʝʤʝʥʪʠʪʝ.  



ʊʉ - ɾʀ-007 (2019) ʩʪʨ. 24 

 

 ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪ ï ʂʉ ʟʘ ʦʪʜʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50119 ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ʘ) ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ: ʂʩ = 1 / (0,65 . ʢt . ʢw . ʢl . ʢef . ʢcl . ʢj) = 1,92 õ 2,77, 

ʢʲʜʝʪʦ: ʢt ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʲʨʭʫ ʷʢʦʩʪʪʘ ʥʘ 

ʧʨʦʚʦʜʥʠʢʘ, ʢʘʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ < 700 ʉ ï  ʢt = 1,0 ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ; ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘ     800 ʉ ʟʘ Cu  ʠ CuAg 0,1 ʠ ʧʨʠ  1000 ʉ ʟʘ Cu-Sn - ʢt = 0,9  ʠ  ʧʨʠ 1000 ʉ  ʟʘ CuMg0,5 - 

ʢt = 0,95.  

ʢw ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʠʟʥʦʩʚʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʢʘʪʦ  

ʢw = 1 ï i cpmax /100 (i cpmax ï ʩʨʝʜʥʦ ʠʟʥʦʩʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʧʨʠ ʢʦʝʪʦ ʪʦʡ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʩʤʝʥʝʥ) ʠ   ʢw = 1,0 ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʧʨʝʜʚʠʞʜʘ ʨʘʟʪʦʚʘʨʚʘʥʝ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʠʪʝ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʩʨʝʜʥʦʪʦ ʠʟʥʦʩʚʘʥʝ iʩʨ (mm2) ʥʘ ʧʨʦʚʦʜʥʠʢʘ. 

ʢl ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʜʦʧʲʣʥʠʪʝʣʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʦʪ ʚʷʪʲʨ ʠ ʣʝʜ, ʢʘʪʦ ʟʘ ʢʦʤʧʝʥʩʠʨʘʥʠ 

ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʢl = 0,95 ʧʨʠ ʥʘʪʦʚʘʨʚʘʥʝ ʦʪ ʚʷʪʲʨ ʠ ʣʝʜ ʠ 1,0 ʩʘʤʦ ʦʪ ʚʷʪʲʨ; ʟʘ 

ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ï ʩʲʦʪʚʝʪʥʦ ʢl = 0,9 ʨʝʩʧ. 0,95 ʠ ʟʘ ʥʝʢʦʤʧʝʥʩʠʨʘʥʠ (ʪʚʲʨʜʦ ʘʥʢʝʨʠʨʘʥʠ) ï ʢl = 

0,7 ʠ 0,8. 

ʢef  ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʪʦʯʥʦʩʪʪʘ ʠ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʧʦʣʝʟʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʠʪʝ, 

ʢʘʪʦ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʘʢʠʚʘ ʩ ʢ.ʧ.ʜ. ² 0,95 ʢef  = 1,0, ʘ ʚ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʢef  = 0,95. 

ʢcl ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʚʣʠʷʥʠʝʪʦ ʥʘ ʘʥʢʝʨʦʚʲʯʥʠʪʝ ʢʣʝʤʠ, ʢʘʪʦ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ 

ʥʦʤʠʥʘʣʥʘʪʘ ʦʧʲʥʥʘ ʩʠʣʘ ʥʘ ʢʣʝʤʠʪʝ ʝ ʨʘʚʥʘ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʥʦʤʠʥʘʣʥʘʪʘ ʦʧʲʥʥʘ ʩʠʣʘ ʥʘ 

ʘʥʢʝʨʠʨʘʥʠʷ ʧʨʦʚʦʜʥʠʢ ʢcl = 1,0. ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʢcl ʪʨʙ̫ʚʘ ʜʘ ʙʲʜʝ ʨʘʚʝʥ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ 

ʜʚʝʪʝ ʥʦʤʠʥʘʣʥʠ ʩʠʣʠ (ʥʘ ʢʣʝʤʠʪʝ ʠ ʥʘ ʧʨʦʚʦʜʥʠʢʘ). 

ʢj ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʘʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠʢʘ. ʇʨʠ ʥʘʩʪʘʚʷʥʝ ʩʲʩ ʟʘʚʘʨʢʘ, 

ʟʘʧʦʷʚʘʥʝ ʠʣʠ ʢʣʝʤʠ ʢj = 0,95, ʘ ʘʢʦ ʥʝ ʩʝ ʧʨʝʜʚʠʞʜʘ ʥʘʩʪʘʚʷʥʝ ʢj = 1,0. 

ʙ) ɺʲʞʝʪʘ: ʂʩ = 1 / (0,65.ʢt . ʢw . ʢi .  ʢef . ʢcl . ʢl) = 1,54 õ 3,13 

ʢʲʜʝʪʦ: ʢt ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʲʨʭʫ ʷʢʦʩʪʪʘ ʥʘ 

ʚʲʞʝʪʦ ʩʲʩ ʩʪʦʡʥʦʩʪʠ ʩʲʛʣʘʩʥʦ ʜʘʥʥʠʪʝ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

 ʢw ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʥʘʪʦʚʘʨʚʘʥʝʪʦ 

ʦʪ ʚʷʪʲʨ ʩʲʩ ʩʪʦʡʥʦʩʪʠ: ʧʨʠ Vʚ < 28 m/s  ʢw = 

1,0 ʟʘ ʢʦʤʧʝʥʩʠʨʘʥʠ ʠ 0,95 ï ʟʘ ʪʚʲʨʜʦ 

ʘʥʢʝʨʠʨʘʥʠ  ʚʲʞʝʪʘ ʠ ʧʨʠ Vʚ > 28 m/s ï 

ʩʲʦʪʚʝʪʥʦ ʢw = 0,95 ʠ 0,9. 

 ʢi ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʥʘʪʦʚʘʨʚʘʥʝʪʦ 

ʦʪ ʣʝʜ ʩʲʩ ʩʪʦʡʥʦʩʪʠ ʢi = 1 ʟʘ ʢʦʤʧʝʥʩʠʨʘʥʠ ʠ ʢi 

= 0,95 ʟʘ ʪʚʲʨʜʦ ʘʥʢʝʨʠʨʘʥʠ ʚʲʞʝʪʘ. 

 ʢef ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʪʦʯʥʦʩʪʪʘ ʠ 

ʢ.ʧ.ʜ. ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʠʪʝ, ʢʘʪʦ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʪʘʢʠʚʘ ʩ ʢ.ʧ.ʜ. ² 0,95 ʢef  = 1,0, ʘ ʚ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʢef  = 0,95. 

ʢcl ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʚʣʠʷʥʠʝʪʦ ʥʘ ʘʥʢʝʨʦʚʲʯʥʠʪʝ ʢʣʝʤʠ, ʢʘʪʦ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ 

ʥʦʤʠʥʘʣʥʘʪʘ ʦʧʲʥʥʘ ʩʠʣʘ ʥʘ ʢʣʝʤʠʪʝ ʝ ʨʘʚʥʘ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʥʦʤʠʥʘʣʥʘʪʘ ʦʧʲʥʥʘ ʩʠʣʘ ʥʘ 

ʘʥʢʝʨʠʨʘʥʠʷ ʧʨʦʚʦʜʥʠʢ ʢcl = 1,0. ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʢcl ʪʨʙ̫ʚʘ ʜʘ ʙʲʜʝ ʨʘʚʝʥ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ 

ʜʚʝʪʝ ʥʦʤʠʥʘʣʥʠ ʩʠʣʠ (ʥʘ ʢʣʝʤʠʪʝ ʠ ʥʘ ʚʲʞʝʪʦ). 

ʢl ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʚʟ̡ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʝʨʪʠʢʘʣʥʠ ʪʦʚʘʨʠ ʟʜʨʘʚʦ ʟʘʢʨʝʧʝʥʠ ʢʲʤ ʚʲʞʝʪʦ, 

ʢʘʪʦ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʪʘʢʠʚʘ  ʢl = 0,8 ʘ ʧʨʠ ʦʪʩʲʩʪʚʠʝ ï ʢl = 1,0. 

ʚ) ʇʨʦʚʦʜʥʠʮʠ: ʂʩ = 2,5 ʩʧʨʷʤʦ ʥʦʤʠʥʘʣʥʘʪʘ ʷʢʦʩʪ ʥʘ ʦʧʲʥ ʥʘ ʧʨʦʚʦʜʥʠʢʘ. 

ʛ) ɺʲʞʝʪʘ ʦʪ ʥʝʧʨʦʚʦʜʠʤ ʤʘʪʝʨʠʘʣ: ʂʩ = 1 / (0,45. ʢw . ʢi . ʢcl . ʢl . ʢR) = 2,3 õ 9,1 ʢʲʜʝʪʦ: 

ʢw ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʜʦʧʲʣʥʠʪʝʣʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʦʪ ʚʷʪʲʨ, ʢʘʪʦ ʢw = 1,0 ʧʨʠ  Vʚ < 28 m/s  

ʠ ʢw = 0,9 ʧʨʠ Vʚ > 28 m/s.   

ʄʘʪʝʨʠʘʣ ʥʘ 

ʚʲʞʝʪʦ 

ʢt ʟʘ ʥʘʡ-ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ: 

< 700 ʉ 800 ʉ 1000ʉ 

Cu 1,0 0,9 -  

Al ï ʣʝʛʠʨʘʥ 1,0 0,9 0,8 

CuAg 1,0 1,0 0,85 

CuSn 0,4 1,0 1,0 0,9 

CuMg/ʩʪʦʤʘʥʘ  1,0 1,0 0,95 

ACSRa/AACSRb 1,0 1,0 1,0 

ACSRa ï ʩʪʦʤʘʥʝʥʦ ʘʣʫʤʠʥʠʝʚʦ ʚʲʞʝ 

AACSRb ï ʩʪʦʤʘʥʝʥʦ ʣʝʛʠʨʘʥ ʘʣʫʤʠʥʠʝʚʦ ʚʲʞʝ 
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ʢi ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʦʪ ʣʝʜ ʩ ʢi = 0,95. 

ʢcl ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʘʥʢʝʨʦʚʲʯʥʠʪʝ ʢʣʝʤʠ, ʢʘʪʦ ʢcl = 1,0 ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʘʨʤʘʪʫʨʘ ʠ ʢcl = 0,8 ï ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʘ ʘʨʤʘʪʫʨʘ ʟʘ ʚʲʞʝʪʘ. 

ʢl ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʚʝʨʪʠʢʘʣʥʠ ʪʦʚʘʨʠ, ʢʘʪʦ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ 

ʪʘʢʠʚʘ ʢl = 0,7, ʘ ʧʨʠ ʦʪʩʲʩʪʚʠʝ ï ʢl = 1,0.  

ʢR ï ʢʦʝʬʠʮʠʝʥʪ, ʦʪʯʠʪʘʱ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʜʠʫʩʘ ʥʘ ʦʛʲʚʘʥʝ ʥʘ ʚʲʞʝʪʦ ʚʲʨʭʫ ʥʝʛʦʚʘʪʘ ʷʢʦʩʪ, 

ʢʘʪʦ ʢR = 1,0 ʧʨʠ R > 1 m, ʢR = 0,9  ʧʨʠ 1 ² R > 0,5 m, ʢR = 0,8 ʧʨʠ 0,5 ² R > 0,2 m,  ʢR = 0,7 ʧʨʠ 0,2 

² R > 0,1 m  ʠ  ʢR = 0,5 ʧʨʠ R < 0,1 m. 

ʜ) ʀʟʦʣʘʪʦʨʠ: ʂʩ ² 0,95 ʩʧʨʷʤʦ ʥʦʤʠʥʘʣʥʘʪʘ ʠ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ ʂʩ = 3 ʩʧʨʷʤʦ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʜʦʧʫʩʪʠʤʘ ʨʘʙʦʪʥʘ ʟʜʨʘʚʠʥʘ ʥʘ ʦʧʲʥ, ʦʛʲʚʘʥʝ ʠ ʫʩʫʢʚʘʥʝ ʥʘ ʚʲʟʝʣʘ, ʝʣʝʤʝʥʪʘ ʠʣʠ ʧʨʦʚʦʜʥʠʢʘ, 

ʢʲʤ ʢʦʡʪʦ ʩʝ ʚʢʣʶʯʚʘ ʠʟʦʣʘʪʦʨʘ.  

ʝ) ʆʧʦʨʥʠ ʚʲʟʣʠ, ʥʦʩʝʱʠ ʠ ʬʠʢʩʠʨʘʱʠ ʝʣʝʤʝʥʪʠ:  

ʅʦʤʠʥʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʘʪʦʚʘʨʚʘʥʠʷʪʘ ʥʘ ʦʧʲʥ, ʥʘʪʠʩʢ ʠ ʦʛʲʚʘʥʝ ʦʧʦʨʥʠʪʝ ʚʲʟʣʠ, 

ʥʦʩʝʱʠʪʝ ʠ ʬʠʢʩʠʨʘʱʠ ʝʣʝʤʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʡ-ʤʘʣʢʦ 2 ʧʲʪʠ ʧʦ-ʛʦʣʝʤʠ ʦʪ ʤʘʢʩʠʤʘʣʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʜʦʧʫʩʪʠʤʠʪʝ ʨʘʙʦʪʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ. ɿʘ ʦʪʛʦʚʦʨʥʠ ʝʣʝʤʝʥʪʠ, ʢʘʪʦ ʥʘʧʨ. ʥʦʩʝʱʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʤʥʦʛʦʧʲʪʥʠ ʢʦʥʟʦʣʠ, ʪʫʥʝʣʥʠ ʦʢʘʯʚʘʥʠʷ, ʘʥʢʝʨʦʚʲʯʥʠ ʢʦʥʟʦʣʠ ʠ ʜʨ. 

ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʩʠʛʫʨʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʟʘʚʠʰʝʥ ʜʦ 2,5.  

ʞ) ɸʨʤʘʪʫʨʥʠ ʯʘʩʪʠ ʟʘ ʘʥʢʝʨʠʨʘʥʝ ʠ ʥʘʪʷʛʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ: ʂʩ = 2,5, ʢʘʪʦ 

2,5 ʢʨʘʪʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʷ ʨʘʙʦʪʝʥ ʦʧʲʥ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤ ʠʣʠ ʨʘʚʝʥ 

ʥʘ  85% ʦʪ ʥʦʤʠʥʘʣʥʘʪʘ ʷʢʦʩʪ ʥʘ ʦʧʲʥ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʠʣʠ ʚʲʞʝ. 

ʟ) ʂʣʝʤʠ: ʂʩ = 2,5 ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʥʘʪʦʚʘʨʚʘʥʠʷ. 

ʠ) ɸʨʤʘʪʫʨʥʠ ʠ ʩʢʨʝʧʠʪʝʣʥʠ ʯʘʩʪʠ: ʂʩ = 2,0 ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʥʘʪʦʚʘʨʚʘʥʠʷ. 

ʢ) ʉʪʲʣʙʦʚʝ: ʉʲʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʠʪʝ ʥʦʨʤʠ ʟʘ ʩʪʨʦʠʪʝʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʦ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 

ʂʩ = 2,2. 

ʣ) ʌʫʥʜʘʤʝʥʪʠ: ʉʲʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʠʪʝ ʥʦʨʤʠ ʟʘ ʩʪʨʦʠʪʝʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

5.7. ɺʒɿʃʀ ʀ ɽʃɽʄɽʅʊʀ ʅɸ ʂʆʅʊɸʂʊʅɸʊɸ ʉʀʉʊɽʄɸ 

5.7.1. ʇʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ 

ɿʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʝ 

ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ: 

ʘ) ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ï ʧʨʦʬʠʣʝʥ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʦʪ ʝʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘ (E-Cu) 

ʪʚʲʨʜʦ ʠʟʪʝʛʣʝʥʘ ʠʣʠ ʚʠʩʦʢʦʷʢʦʩʪʥʘ ʤʝʜ ʩ ʦʟʥʘʯʝʥʠʷ ʩʲʛʣʘʩʥʦ EN 1977: CuETP, CuFRHC, CuOF ʠ 

CuHCP ʠʣʠ ʣʝʛʠʨʘʥʘ ʤʝʜ ʩʲʩ ʩʨʝʙʨʦ ï CuAg 0,1, ʩ ʤʘʛʥʝʟʠʡ ï CuMg 0,2 ʠ CuMg 0,5, ʩ ʢʘʣʘʡ ï 

CuSn 0,2, ʩ ʢʘʜʤʠʡ ï CuCd 0,7 ʠ CuCd 1,0, ʩ ʭʨʦʤ ʠ ʮʠʨʢʦʥʠʡ Cu-Cr-Zr ʠ ʩ ʭʨʦʤ, ʮʠʨʢʦʥʠʡ ʠ 

ʤʘʛʥʝʟʠʡ ï  Cu-Cr-Zr-Mg, ʩʲʩ ʩʝʯʝʥʠʝ 80, 100 ʠ 120 mm2, ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50149. ʊʠʧʲʪ ʥʘ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʩʝ ʠʟʙʠʨʘ ʦʪ ʧʨʦʝʢʪʘʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʠʧʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʘʢʩʠʤʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʝʛʦʚʦʪʦ ʥʘʪʷʛʘʥʝ. ʆʪ ʩʘʥʠʪʘʨʥʠ ʩʲʦʙʨʘʞʝʥʠʷ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʣʝʛʠʨʘʥ ʩ ʢʘʜʤʠʡ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʥʝ ʩʝ ʜʦʧʫʩʢʘ. ʂʦʥʪʘʢʪʥʠʷʪ ʧʨʦʚʦʜʥʠʢ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʪʠʧ ɸ (ʩ ʢʨʲʛʣʦ ʥʘʧʨʝʯʥʦ ʩʝʯʝʥʠʝ) ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʥʝʛʦʚʠʪʝ ʥʘʜʣʲʞʥʠ ʰʣʠʮʦʚʠ 

ʢʘʥʘʣʠ ʟʘ ʟʘʢʨʝʧʚʘʥʝ ʢʲʤ ʢʣʝʤʠʪʝ ï ʩ ʰʠʨʠʥʘ ʥʘ ʰʠʡʢʘʪʘ 5,60 ° 0,2 mm.   

ʙ) ʅʦʩʝʱʠ ʚʲʞʝʪʘ ï ʙʨʦʥʟʦʚʠ (CuMg0,4) ʠʣʠ ʤʝʜʥʠ (E-Cu) ʤʥʦʛʦʞʠʯʥʠ ʚʲʞʝʪʘ ʩʲʩ ʩʝʯʝʥʠʝ 50 

mm2 (7 ʥʠʰʢʦʚʠ ʩ ʜʠʘʤʝʪʲʨ 9 mm) ʠ 70 mm2 (19 ʥʠʰʢʦʚʠ, ʩ ʜʠʘʤʝʪʲʨ 10,5 mm), ʩʲʛʣʘʩʥʦ ISO 

1638 (DIN 48201); 
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ʚ) ʈʝʩʦʨʥʠ ʩʪʨʫʥʠ ï ʙʨʦʥʟʦʚʦ (CuMg0,4) ʤʥʦʛʦʞʠʯʥʦ ʚʲʞʝ ʩʲʩ ʩʝʯʝʥʠʝ 25 mm2 (7 ʥʠʰʢʦʚʠ 

ʩ ʜʠʘʤʝʪʲʨ 6,3 mm), ʩʲʛʣʘʩʥʦ ISO 1638 (DIN 48201); 

ʛ) ʅʘʧʨʝʯʥʠ ʚʲʞʝʪʘ ʥʘ ʛʲʚʢʘʚʠ ʥʘʧʨʝʯʥʠʮʠ ï ʤʥʦʛʦʞʠʯʥʦ ʚʲʞʝ ʦʪ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ St 

II  ʠʣʠ St III  ʩʲʩ ʩʝʯʝʥʠʝ 50 mm2, ʩʲʛʣʘʩʥʦ ɽN 88148 (DIN 3053);  

ʜ) ʌʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ - ʙʨʦʥʟʦʚʠ (CuMg0,4) ʤʥʦʛʦʞʠʯʥʠ ʚʲʞʝʪʘ ʩʲʩ ʩʝʯʝʥʠʝ 50 mm2 (7 

ʥʠhʢʦʚʠ ʩ ʜʠʘʤʝʪʲʨ 9 mm), ʩʲʛʣʘʩʥʦ ISO 1638 (DIN 48201); 

ʝ) ɿʘʭʨʘʥʚʘʱʠ, ʦʙʨʘʪʥʠ, ʦʙʭʦʜʥʠ ʠ ʫʩʠʣʚʘʱʠ ʧʨʦʚʦʜʥʠʮʠ ʠ ʧʨʦʚʦʜʥʠʮʠ ʟʘ ʛʨʫʧʦʚʠ 

ʟʘʟʝʤʣʝʥʠʷ ï ʘʣʫʤʠʥʠʝʚʠ (E-Al) ʤʥʦʛʦʞʠʯʥʠ ʧʨʦʚʦʜʥʠʮʠ ʩʲʩ ʩʝʯʝʥʠʝ 185 mm2 (37 ʥʠʰʢʦʚʠ, ʩ 

ʜʠʘʤʝʪʲʨ 17,5 mm) ʠʣʠ 240 mm2 (61 ʥʠʰʢʦʚʠ, ʩ ʜʠʘʤʝʪʲʨ 20,3 mm), ʩʲʛʣʘʩʥʦ IEC 207-66 ʠ IEC 

208-66; 

ʞ) ʉʪʨʫʥʠ: 

- ɿʚʝʥʝʚʠ ï ʙʨʦʥʟʦʚ ʪʝʣ ʩ ʜʠʘʤʝʪʲʨ 4,0 mm; 

- ɻʲʚʢʘʚʠ ï ʙʨʦʥʟʦʚʦ ʚʲʞʝ (BzII ï 10) ʩʲʩ ʩʝʯʝʥʠʝ 10mm2 ʩʲʛʣʘʩʥʦ  ISO 1638 (DIN 48201) ʠʣʠ 

ʤʝʜʝʥ (E-Cu) ʤʥʦʛʦʞʠʯʝʥ ʧʨʦʚʦʜʥʠʢ ʩʲʩ ʩʝʯʝʥʠʝ 16 mm2, ʩʲʛʣʘʩʥʦ DIN 43138; 

- ʉʚʲʨʟʚʘʱʠ (ʥʘʧʨʝʯʥʠ ʠ ʛʦʨʥʠ ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ, ʢʦʥʟʦʣʥʠ ʠ ʬʠʢʩʘʪʦʨʥʠ ʪʨʲʙʠ ʠ ʜʨ.) ï 

ʙʨʦʥʟʦʚʦ (CuMg0,4) ʤʥʦʛʦʞʠʯʥʦ ʚʲʞʝ ʩʲʩ ʩʝʯʝʥʠʝ 25 mm2 (7 ʥʠʰʢʦʚʠ ʩ ʜʠʘʤʝʪʲʨ 6,3 mm), 

ʩʲʛʣʘʩʥʦ ISO 1638 (DIN 48201) ʠʣʠ ʛʲʚʢʘʚʦ ʩʪʦʤʘʥʝʥʦ (Fe-bk 1570 aZ) ʤʥʦʛʦʞʠʯʥʦ ʚʲʞʝ  (138 

ʥʠʰʢʦʚʦ, ʩ ʜʠʘʤʝʪʲʨ 6,0 mm), ʩʲʛʣʘʩʥʦ ɽN 88148 (DIN 3053); 

ʟ) ɽʣʝʢʪʨʠʯʝʩʢʠ ʩʲʝʜʠʥʠʪʝʣʠ: 

- ʅʘʜʣʲʞʥʠ, ʟʘ ʚʨʲʟʢʠ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʠ ʠ ʜʨ. ï ʛʲʚʢʘʚʦ ʤʝʜʥʦ (E-Cu) ʤʥʦʛʦʞʠʯʥʦ ʚʲʞʝ ʩʲʩ 

ʩʝʯʝʥʠʝ 70 mm2 (189 ʥʠʰʢʦʚʦ, ʩ ʜʠʘʤʝʪʲʨ 13,0 mm); 95 mm2 (259 ʥʠʰʢʦʚʦ, ʩ ʜʠʘʤʝʪʲʨ 14,7 mm); 

120 mm2 (336 ʥʠʰʢʦʚʦ, ʩ ʜʠʘʤʝʪʲʨ 16,4 mm)ʠʣʠ 150 mm2 (392 ʥʠʰʢʦʚʦ, ʩ ʜʠʘʤʝʪʲʨ 18,3 mm), 

ʩʲʛʣʘʩʥʦ DIN 43138 ; 

- ʅʘʧʨʝʯʥʠ - ʤʝʜʥʦ (E-Cu) ʤʥʦʛʦʞʠʯʥʦ ʚʲʞʝ ʩʲʩ ʩʝʯʝʥʠʝ 25 mm2 ʛʲʚʢʘʚʦ (133 ʥʠʰʢʦʚʦ, ʩ 

ʜʠʘʤʝʪʲʨ 7,5 mm) ʠʣʠ ʪʚʲʨʜʦ (7 ʥʠʰʢʦʚʦ, ʩ ʜʠʘʤʝʪʲʨ 6,3 mm); 

ʠ) ʂʦʤʧʝʥʩʠʨʘʱʠ ʫʩʪʨʦʡʩʪʚʘ: ʩʪʦʤʘʥʝʥʦ ʛʲʚʢʘʚʦ ʬʠʥʦ-ʞʠʯʥʦ ʚʲʞʝ DIEPA ʩʲʩ ʩʝʯʝʥʠʝ 50 

mm2 (171 ʪʦʧʣʦ ʧʦʮʠʥʢʦʚʘʥʠ ʥʠʰʢʠ, ʜʠʘʤʝʪʲʨ 9,5 mm, ʥʦʤʠʥʘʣʥʘ ʷʢʦʩʪ 1600 N/mm2), 

ʩʝʨʪʠʬʠʮʠʨʘʥʦ ʦʪ EBA (ʬʝʜʝʨʘʣʝʥ ʙʦʨʜ ʥʘ ʞʝʣʝʟʥʠʮʠʪʝ) ʟʘ DB ɸG; 

ʡ) ɸʥʢʝʨʥʠ ʦʙʪʷʞʢʠ: ʩʪʦʤʘʥʝʥʦ ʛʲʚʢʘʚʦ ʬʠʥʦ-ʞʠʯʥʦ ʚʲʞʝ DIEPA ʩʲʩ ʩʝʯʝʥʠʝ 50 mm2 (171 

ʪʦʧʣʦ ʧʦʮʠʥʢʦʚʘʥʠ ʥʠʰʢʠ, ʜʠʘʤʝʪʲʨ 9,5 mm, ʥʦʤʠʥʘʣʥʘ ʷʢʦʩʪ 1600 N/mm2), ʩʝʨʪʠʬʠʮʠʨʘʥʦ ʦʪ 

EBA (ʬʝʜʝʨʘʣʝʥ ʙʦʨʜ ʥʘ ʞʝʣʝʟʥʠʮʠʪʝ) ʟʘ DB ɸG; 

 

ʢ) ɿʘʟʝʤʣʝʥʠʷ, ʤʝʞʜʫʨʝʣʩʦʚʠ ʠ ʤʝʞʜʫʧʲʪʥʠ ʩʲʝʜʠʥʠʪʝʣʠ: ʝʜʠʥʠʯʝʥ ʩʪʦʤʘʥʝʥ ʧʦʮʠʥʢʦʚʘʥ 

ʧʨʦʚʦʜʥʠʢ ʩ ʧʦʣʠʤʝʨʥʦ ʧʦʢʨʠʪʠʝ ʠ ʩʝʯʝʥʠʝ 80 mm2, ʩʲʛʣʘʩʥʦ DIN 43137 ʠʣʠ ʩ ʧʦʮʠʥʢʦʚʘʥʦ 

ʩʪʦʤʘʥʝʥʦ ʚʲʞʝ 1ʭ19 ʩ ʜʠʘʤʝʪʲʨ 10 mm, ʟʘʱʠʪʝʥʦ ʩ ʪʝʨʤʦʩʚʠʚʘʝʤ ʰʣʘʫʭ ʩ UV ʟʘʱʠʪʘ. 

ɼʦʧʫʩʢʘ ʩʝ, ʩʣʝʜ ʫʪʚʲʨʞʜʘʚʘʥʝ ʦʪ ʚʲʟʣʦʞʠʪʝʣʷ ʥʘ ʤʦʪʠʚʠʨʘʥʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʧʨʦʝʢʪʘʥʪʘ, 

ʚ ʦʪʜʝʣʥʠ ʚʲʟʣʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʧʦʣʠʤʝʨʥʠ ʚʲʞʝʪʘ ʩ ʮʝʣʝʩʲʦʙʨʘʟʥʦ 

ʧʦʜʙʨʘʥʠ ʤʝʭʘʥʠʯʥʠ ʧʘʨʘʤʝʪʨʠ. 

5.7.2. ʆʧʦʨʥʠ, ʥʦʩʝʱʠ ʠ ʬʠʢʩʠʨʘʱʠ ʢʦʥʩʪʨʫʢʮʠʠ 

 ʆʧʦʨʥʠʪʝ, ʥʦʩʝʱʠʪʝ ʠ ʬʠʢʩʠʨʘʱʠ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʦʩʠʛʫʨʷʚʘʪ  

ʧʨʘʚʠʣʥʠʷ ʤʦʥʪʘʞ ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ʊʝʟʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚʢʣʶʯʚʘʪ ʯʝʪʠʨʠ ʛʨʫʧʠ ʝʣʝʤʝʥʪʠ: ʩʪʲʣʙʦʚʝ, ʬʫʥʜʘʤʝʥʪʠ, ʢʦʥʟʦʣʠ ʠ ʥʘʧʨʝʯʥʠʮʠ.  

5.7.2.1. ʉʪʲʣʙʦʚʝ 

ʉʪʲʣʙʦʚʝʪʝ, ʥʦʩʝʱʠ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ: 

ʘ) ʉʪʦʤʘʥʦ-ʙʝʪʦʥʥʠ ʥʘʧʨʝʛʥʘʪʠ ʠʣʠ ʥʝʥʘʧʨʝʛʥʘʪʠ, ʮʝʥʪʨʦʬʫʛʘʣʥʠ ʠʣʠ ʚʠʙʨʦʫʧʣʲʪʥʝʥʠ, ʩ 

ʢʦʥʠʯʥʘ, ʧʠʨʘʤʠʜʘʣʥʘ ʠʣʠ ʧʨʠʟʤʘʪʠʯʥʘ ʬʦʨʤʘ; 

ʙ) ʉʪʦʤʘʥʝʥʠ ʨʝʰʝʪʲʯʥʠ, ʧʨʦʬʠʣʥʠ ʠʣʠ ʪʨʲʙʥʠ ʩ ʧʝʪʠ. 
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(1) ʄʝʭʘʥʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ: 

ʉʪʲʣʙʦʚʝʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʨʘʟʤʝʨʝʥʠ ʩʲʛʣʘʩʥʦ ɹɼʉ ɽN 50119 ʪʘʢʘ, ʯʝ ʜʘ ʧʦʝʤʘʪ 

ʩʣʝʜʥʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ: 

- ʚʝʨʪʠʢʘʣʥʠ ʪʦʚʘʨʠ ʦʪ: ʩʦʙʩʪʚʝʥʘʪʘ ʤʘʩʘ ʥʘ ʩʪʲʣʙʘ ʠ ʤʘʢʩʠʤʘʣʥʦʪʦ ʥʝʛʦʚʦ ʦʙʣʝʜʝʥʷʚʘʥʝ, ʦʪ 

ʤʘʩʘʪʘ ʥʘ ʚʩʠʯʢʠ ʤʦʥʪʠʨʘʥʠ ʢʲʤ ʩʪʲʣʙʘ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʥʘ ʜʨʫʛʠ ʥʝʪʷʛʦʚʠ 

ʩʠʩʪʝʤʠ, ʢʘʪʦ: ʢʦʥʟʦʣʠ, ʬʠʢʩʠʨʘʱʠ ʛʨʫʧʠ, ʠʟʦʣʘʪʦʨʠ, ʩʝʢʮʠʦʥʥʠ ʨʘʟʝʜʠʥʠʪʝʣʠ,  ʦʢʘʯʚʘʥʠʷ ʟʘ 

ʦʧʪʠʯʝʥ ʢʘʙʝʣ, ʟʘʜʚʠʞʚʘʥʠʷ ʠ ʜʨ., ʢʘʢʪʦ ʠ ʚʝʨʪʠʢʘʣʥʠʪʝ ʪʦʚʘʨʠ ʦʪ ʦʢʘʯʝʥʠʪʝ ʢʲʤ ʪʷʭ ʧʨʦʚʦʜʥʠʮʠ 

ʠ ʚʲʞʝʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʟʘʭʨʘʥʚʘʱʠ, ʦʙʭʦʜʥʠ, ʦʙʨʘʪʥʠ ʠ ʜʨ. ʧʨʦʚʦʜʥʠʮʠ, ʟʘʟʝʤʣʝʥʠʷ ʠ 

ʪ.ʥ. ʟʘ ʥʘʡ-ʪʝʞʢʠʷ ʨʝʞʠʤ ʥʘ ʪʷʭʥʦʪʦ ʦʙʣʝʜʝʥʷʚʘʥʝ; 

- ʦʧʲʥʥʠ ʩʠʣʠ: ʥʘʧʨʝʯʥʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ï ʦʪ ʩʠʣʠʪʝ ʥʘ ʨʝʘʢʮʠʠ ʧʨʠ ʧʨʦʤʷʥʘ ʧʦʩʦʢʘʪʘ ʥʘ 

ʚʦʜʝʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʚʲʞʝʪʘʪʘ ʠ ʥʘʜʣʲʞʥʦ ʥʘ ʧʲʪʷ ï ʩ ʤʘʢʩʠʤʘʣʥʠʪʝ ʧʦ ʩʪʦʡʥʦʩʪ ʩʠʣʠ ʦʪ 

ʘʥʢʝʨʠʨʘʥʠʪʝ ʢʲʤ ʩʲʦʪʚʝʪʥʠʷ ʪʠʧ ʩʪʲʣʙ ʧʨʦʚʦʜʥʠʮʠ ʠʣʠ ʚʲʞʝʪʘ (ʟʘ ʩʪʲʣʙʦʚʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ 

ʘʥʢʝʨʠʨʘʥʝ); 

- ʚʝʪʨʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʚʲʨʭʫ ʩʪʲʣʙʦʚʝʪʝ, ʤʦʥʪʠʨʘʥʠʪʝ ʥʘ ʪʷʭ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ 

ʧʨʝʜʘʚʘʥʠʪʝ ʯʨʝʟ ʪʷʭ ʚʝʪʨʦʚʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʦʪ ʦʢʘʯʝʥʠʪʝ ʢʲʤ ʪʝʟʠ ʝʣʝʤʝʥʪʠ ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ, 

ʢʘʪʦ ʧʨʠ ʦʨʘʟʤʝʨʷʚʘʥʝʪʦ ʪʝʟʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʝʤʘʪ ʩʲʧʦʩʦʯʥʠ ʩ ʦʧʲʥʥʠʪʝ ʩʠʣʠ 

ʚʲʨʭʫ ʩʪʲʣʙʘ, ʜʝʡʩʪʚʘʱʠ ʥʘʧʨʝʯʥʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ; 

-  ʜʦʧʲʣʥʠʪʝʣʥʠ ʚʨʝʤʝʥʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʤʦʥʪʘʞʥʠ ʠʣʠ ʨʝʤʦʥʪʥʠ ʨʘʙʦʪʠ ʧʦ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠʣʠ ʧʨʠ ʦʪʢʘʟʠ ʥʘ ʥʝʡʥʠ ʝʣʝʤʝʥʪʠ. 

ʇʨʠ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʩʣʫʯʘʠ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʩʪʲʣʙʘ ʥʝʛʦʚʠʪʝ ʝʣʘʩʪʠʯʥʠ ʜʝʬʦʨʤʘʮʠʠ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʦʢʘʟʚʘʪ ʩʲʱʝʩʪʚʝʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʨʘʚʠʣʥʠʷ ʤʦʥʪʘʞ ʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ. 

ʆʪ ʛʝʦʤʝʪʨʠʯʥʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʩʪʲʣʙʘ ʣʠʤʠʪʠʨʘʱʘ ʝ ʥʝʛʦʚʘʪʘ ʚʠʩʦʯʠʥʘ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʜʦʩʪʘʪʲʯʥʘ ʟʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʥʝʛʦʚʦʪʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ. ʆʙʱʘʪʘ ʜʲʣʞʠʥʘ 

ʥʘ ʩʪʲʣʙʘ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ: ʥʝʦʙʭʦʜʠʤʘʪʘ ʚʠʩʦʯʠʥʘ (ʜʲʣʙʦʯʠʥʘ) ʟʘ ʬʫʥʜʠʨʘʥʝ,  ʩʚʝʪʲʣ ʛʘʙʘʨʠʪ 

ʜʦ ʥʘʡ-ʥʠʩʢʦ ʨʘʟʧʦʣʦʞʝʥʠʷ ʝʣʝʤʝʥʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʚʠʩʦʯʠʥʘ ʟʘ  ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʚʲʟʣʠʪʝ 

ʥʘ ʤʨʝʞʘʪʘ ʠ ʨʝʟʝʨʚ ʥʘʡ-ʤʘʣʢʦ ʦʪ 250 mm ʥʘʜ ʥʘʡ-ʛʦʨʥʦ ʨʘʟʧʦʣʦʞʝʥʠʷ ʧʦ ʚʠʩʦʯʠʥʘ ʥʝʠʥ ʝʣʝʤʝʥʪ. 

ʄʠʥʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʩʪʲʣʙʘ ʥʘʜ ʬʫʥʜʘʤʝʥʪʘ ʜʘ ʙʲʜʝ ʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ 8 ʤʝʪʨʘ. 

(2) ɽʣʝʢʪʨʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ 

ʉʪʲʣʙʦʚʝʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʦ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʪʦʢʘ ʥʘ 

ʢʲʩʦ ʩʲʝʜʠʥʝʥʠʝ ʢʲʤ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʚʝʨʠʛʘʪʘ ʟʘ ʦʙʨʘʪʥʠʷ ʪʦʢ. ɿʘ ʮʝʣʪʘ ʩʪʦʤʘʥʦ-ʙʝʪʦʥʥʠʪʝ 

ʩʪʲʣʙʦʚʝ ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʟʘʤʦʥʦʣʠʪʝʥ ʟʘʟʝʤʠʪʝʣʝʥ ʧʨʦʚʦʜʥʠʢ, ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʚʲʨʟʘʥ ʩ ʘʨʤʘʪʫʨʘʪʘ 

ʥʘ ʩʪʲʣʙʘ ʠ ʩ ʧʣʘʥʢʠ ʟʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʧʦʜʣʝʞʘʱʠʪʝ ʥʘ ʟʘʟʝʤʷʚʘʥʝ ʯʘʩʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʢʲʤ 

ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʚʝʨʠʛʘʪʘ ʟʘ ʦʙʨʘʪʝʥ ʪʦʢ, ʘ ʩʪʦʤʘʥʝʥʠʪʝ ʩʪʲʣʙʦʚʝ ï ʩ ʤʝʩʪʘ ʟʘ ʧʦʜʩʲʝʜʠʥʷʚʘʥʝ ʥʘ 

ʟʘʟʝʤʠʪʝʣʠ. 

(3) ʀʟʧʲʣʥʝʥʠʝ 

ʉʪʦʤʘʥʦ-ʙʝʪʦʥʥʠʪʝ ʩʪʲʣʙʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʩ ʥʘʧʲʣʥʦ ʛʣʘʜʢʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ 

ʚʲʥʰʥʠʷ, ʟʘʱʠʪʘʚʘʱ ʘʨʤʘʪʫʨʘʪʘ ʩʣʦʡ, ʙʝʟ ʰʫʧʣʠ, ʧʫʢʥʘʪʠʥʠ, ʥʝʭʦʤʦʛʝʥʥʦʩʪ ʩ ʚʠʜʠʤʠ ʟʲʨʥʘ ʦʪ 

ʙʘʣʘʩʪʦʚʘʪʘ ʬʨʘʢʮʠʷ ʠ ʛʨʫʙʠ ʩʣʝʜʠ ʦʪ ʢʦʬʨʘʞʥʠʪʝ ʬʦʨʤʠ. ʄʘʨʢʘʪʘ ʥʘ ʙʝʪʦʥʘ ʠ ʥʝʛʦʚʘʪʘ 

ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪ, ʤʘʪʝʨʠʘʣʲʪ, ʙʨʦʷʪ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʥʘʪʷʛʘʥʝ ʥʘ ʘʨʤʠʨʘʱʠʪʝ ʧʨʲʪʠ, ʢʘʢʪʦ ʠ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʘʨʤʘʪʫʨʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʧʨʦʝʢʪʘʥʪʘ ʪʘʢʘ, ʯʝ ʜʘ ʙʲʜʘʪ ʦʩʠʛʫʨʝʥʠ 

ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʦʚʘʨʦʥʦʩʠʤʦʩʪ ʠ ʩʨʦʢ ʥʘ ʩʣʫʞʙʘ ʥʘ ʩʪʲʣʙʘ.  ʉʪʲʣʙʦʚʝ ʩ ʚʲʪʨʝʰʥʘ ʢʫʭʠʥʘ 

(ʮʝʥʪʨʦʬʫʛʘʣʥʠʪʝ) ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʜʚʫʩʪʨʘʥʥʦ ʩʨʝʱʫ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʚʦʜʘ ʚʲʚ 

ʚʲʪʨʝʰʥʦʩʪʪʘ (ʟʘʪʘʧʝʥʠ). ɼʦʣʥʘʪʘ ʯʘʩʪ ʥʘ ʩʪʲʣʙʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʥʝʛʦʚʦʪʦ ʬʫʥʜʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʥʘʜʝʞʜʥʦ ʟʘʱʠʪʝʥʘ ʩʨʝʱʫ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʚʣʘʛʘ ʯʨʝʟ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʧʦʜʙʨʘʥʦ ʧʦʢʨʠʪʠʝ. 

ɺʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ, ʢʦʛʘʪʦ ʦʪ ʩʪʨʘʥʘ ʥʘ ʚʲʟʣʦʞʠʪʝʣʷ ʥʝ ʩʘ ʧʦʩʪʘʚʝʥʠ ʜʨʫʛʠ ʠʟʠʩʢʚʘʥʠʷ, 

ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʧʨʝʛʥʘʪʠ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠ ʩʪʲʣʙʦʚʝ ʟʘ 
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ʝʣʝʢʪʨʠʬʠʢʘʮʠʷ ʥʘ ʞʧ ʣʠʥʠʠ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɹɼʉ 5402-75 ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʪʝʭʥʠʪʝ 

ʷʢʦʩʪʥʠ ʧʦʢʘʟʘʪʝʣʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʧʦʩʪʘʚʝʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʠ ʛʘʨʘʥʪʠʨʘʪ ʧʦʝʤʘʥʝʪʦ ʥʘ 

ʥʘʪʦʚʘʨʚʘʥʠʷʪʘ ʦʪ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. ʇʨʠ ʪʦʚʘ ʫʩʣʦʚʠʝ ʩʝ ʜʦʧʫʩʢʘ ʠ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʮʝʥʪʨʦʬʫʛʘʣʥʠ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠ ʩʪʲʣʙʦʚʝ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʤʨʝʞʠ ʠ 

ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ ʩʲʛʣʘʩʥʦ ɹɼʉ 4350-60 ʠ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠ ʚʠʙʨʠʨʘʥʠ ʩʪʲʣʙʦʚʝ ʩʲʛʣʘʩʥʦ ɹɼʉ 

5871-74 ʩ ʢʦʨʠʛʠʨʘʥʠ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʜʲʣʞʠʥʠ. ʂʦʨʝʢʮʠʷ ʥʘ ʜʲʣʞʠʥʠʪʝ ʯʨʝʟ 

ʨʷʟʘʥʝ ʠʣʠ ʯʫʧʝʥʝ ʥʝ ʩʝ ʜʦʧʫʩʢʘ.  

ʉʪʦʤʘʥʝʥʠʪʝ ʩʪʲʣʙʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʟʘ ʙʦʣʪʦʚʘ ʚʨʲʟʢʘ ʩ ʬʫʥʜʘʤʝʥʪʘ. 

ʇʨʠʣʘʛʘʥʝ ʥʘ ʧʦʪʦʧʷʝʤʠ ʚʲʚ ʬʫʥʜʘʤʝʥʪʘ ʩʪʲʣʙʦʚʝ ʩʝ ʜʦʧʫʩʢʘ ʩʘʤʦ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʨʝʤʦʥʪʥʦ-

ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠ ʨʘʙʦʪʠ. ʉʪʲʣʙʦʚʝʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʮʝʣʠ ʠʣʠ ʩʛʣʦʙʷʝʤʠ, ʢʘʪʦ ʩʲʩʪʘʚʥʠʪʝ ʠʤ 

ʯʘʩʪʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦʚʝʯʝ ʦʪ ʪʨʠ, ʘ ʧʲʨʚʘʪʘ ʦʪ ʪʷʭ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʠ ʯʘʩʪʪʘ ʟʘ ʚʨʲʟʢʘ ʥʘ 

ʩʪʲʣʙʘ ʢʲʤ ʬʫʥʜʘʤʝʥʪʘ. ʅʘʩʪʘʚʷʥʝ ʥʘ ʥʦʩʝʱʠʪʝ ʧʨʦʬʠʣʠ ʥʘ ʩʪʲʣʙʘ ʧʦ ʥʝʛʦʚʘʪʘ ʜʲʣʞʠʥʘ ʩʲʩ 

ʟʘʚʘʨʷʚʘʥʝ ʩʝ ʜʦʧʫʩʢʘ ʩʘʤʦ ʚ ʤʝʩʪʘʪʘ ʥʘ ʧʨʦʤʷʥʘ ʥʘ ʪʝʭʥʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʨʘʟʤʝʨʠ.  ʉʚʲʨʟʚʘʥʠʷʪʘ 

ʩʲʩ ʟʘʚʘʨʷʚʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʦʪʜʝʣʥʠ ʯʘʩʪʠ ʥʘ ʩʪʲʣʙʘ ʩʲʩ ʟʘʩʪʲʧʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʩ 

ʦʙʠʢʦʣʝʥ  ʰʝʚ. 

ʉʪʦʤʘʥʝʥʠʪʝ ʩʪʲʣʙʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʪʠʧʠʟʠʨʘʥʠ ʧʦ ʢʣʘʩʦʚʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʷʭʥʦʪʦ 

ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ, ʢʘʪʦ: ʥʦʩʝʱʠ (ʄʅ), ʘʥʢʝʨʥʠ (ʄɸ), ʢʦʥʟʦʣʥʠ (ʄʂ) ʠ ʟʘ 

ʢʦʤʙʠʥʠʨʘʥʦ ʠʟʧʦʣʟʚʘʥʝ (ʄɸʂ, ʄʅʂ, ʄʅɸ ʠ ʪ.ʥ.). ɺʩʝʢʠ ʢʣʘʩ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʛʘʤʘ ʩʪʲʣʙʦʚʝ ʩ 

ʨʘʟʣʠʯʥʘ ʜʲʣʞʠʥʘ [m] ʠ ʪʦʚʘʨʦʥʦʩʠʤʦʩʪ [kNm], ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʩʪʲʣʙʦʚʝ ʦʪ ʪʠʧʦʚ ʢʣʘʩ ʄʅ: ʩ 

ʜʲʣʞʠʥʘ 12 m ʠ ʪʦʚʘʨʦʥʦʩʠʤʦʩʪ ʦʪ 150, 200, 250 ʠ 300 kNm; ʩ ʜʲʣʞʠʥʘ 15 m ʠ ʪʦʚʘʨʦʥʦʩʠʤʦʩʪ ʦʪ 

300, 350, 400, 450, 500, 550, 600 ʠ 650 kNm ʠ ʩ ʜʲʣʞʠʥʘ 20 m ʠ ʪʦʚʘʨʦʥʦʩʠʤʦʩʪ ʦʪ 450, 550, 650, 

750, 800 ʠ 1200 kNm ʥʘʧʨʝʯʥʦ ʥʘ ʦʩʪʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ. ʉʪʲʣʙʦʚʝʪʝ ʟʘ ʢʦʤʙʠʥʠʨʘʥʦ ʠʟʧʦʣʟʚʘʥʝ 

ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʪʦʚʘʨʦʥʦʩʠʤʦʩʪ ʥʘʧʨʝʯʥʦ ʠ ʥʘʜʣʲʞʥʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ. ʊʝʟʠ ʦʪ ʪʷʭ, 

ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʢʘʪʦ ʢʦʥʟʦʣʥʠ ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʥʘʢʣʦʥ ʝʜʥʘʢʲʚ ʩ ʪʦʟʠ ʥʘ ʩʪʦʤʘʥʝʥʦʙʝʪʦʥʥʠʪʝ. 

ɺʩʠʯʢʠ ʥʦʚʦʧʨʦʝʢʪʠʨʘʥʠ ʠ ʧʨʦʠʟʚʝʞʜʘʥʠ ʤʝʪʘʣʥʠ ʩʪʲʣʙʦʚʝ  ʪʨʷʙʚʘ ʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʤʦʥʪʠʨʘʥʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʩʲʱʝʩʪʚʫʚʘʱʠ ʬʫʥʜʘʤʝʥʪʠ.     

ɼʦʧʫʩʢʠ:  

- ʜʲʣʞʠʥʘ: + 30 mm; - 20 mm; 

- ʥʝʣʠʥʝʡʥʦʩʪ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʩʪʲʣʙʘ  ʠ ʛʝʦʤʝʪʨʠʯʥʠ ʨʘʟʤʝʨʠ ï ʩʲʛʣʘʩʥʦ ɹɼʉ EN 22768 -1, - 2: 

2002 (ISO 2768-1,2:1989) ʟʘ ʛʨʘʥʠʯʥʠ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʣʠʥʝʡʥʠ ʠ ʲʛʣʦʚʠ ʨʘʟʤʝʨʠ ʩ ʥʝʦʟʥʘʯʝʥʠ 

ʜʦʧʫʩʢʠ ï ʢʣʘʩ Ămò (ʩʨʝʜʝʥ). 

- ʜʠʘʤʝʪʲʨ ʥʘ ʥʘʧʨʝʯʥʦʪʦ ʩʝʯʝʥʠʝ (ʟʘ ʢʨʲʛʣʠ ʩʪʲʣʙʦʚʝ):  + 5 mm; - 3 mm 

- ʚʲʥʰʥʘ ʜʠʘʤʝʪʨʘʣʥʘ ʝʣʠʧʪʠʯʥʦʩʪ ° 2 mm 

 

 ʉʪʦʤʘʥʝʥʠʪʝ ʩʪʲʣʙʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʘʥʪʠʢʦʨʦʟʠʦʥʥʦ ʦʙʨʘʙʦʪʝʥʠ ʯʨʝʟ ʛʦʨʝʱʦ 

ʧʦʮʠʥʢʦʚʘʥʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ɹɼʉ EN ISO 1461:2009.  

ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʮʠʥʢʦʚʦʪʦ ʧʦʢʨʠʪʠʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ: 

- ʟʘ ʚʩʠʯʢʠ ʯʘʩʪʠ: 600 g/m2  (85 ɛm), ʥʘ ʦʛʨʘʥʠʯʝʥʠ ʤʝʩʪʘ ʜʦ 500 g/m2 (70 ɛm) 

- ʟʘ ʙʦʣʪʦʚʝ, ʥʠʪʦʚʝ, ʛʘʡʢʠ, ʰʧʠʣʢʠ, ʰʧʣʝʥʪʦʚʝ ʠ ʜʨ.: 375 g/m2 (54 ɛm) ʥʘ ʦʛʨʘʥʠʯʝʥʠ ʤʝʩʪʘ 

ʜʦ 300 g/m2 (43 ɛm). ʂʦʥʪʨʦʣʲʪ ʥʘ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʧʦʢʨʠʪʠʝʪʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʛʣʘʩʥʦ ɹɼʉ 

ISO 1460:2000.   

ɺʲʥʰʥʠʷʪ ʚʠʜ ʥʘ ʮʠʥʢʦʚʦʪʦ ʧʦʢʨʠʪʠʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ 

ɹɼʉ EN ISO 1461:2009, ʜʘ ʙʲʜʝ ʙʝʟ ʜʝʥʜʨʠʪʠ, ʤʝʭʫʨʠ, ʛʨʘʧʘʚʦʩʪ ʠ ʦʩʪʨʠ ʠʟʨʘʩʪʲʮʠ, ʢʘʢʪʦ ʠ 

ʥʝʧʦʢʨʠʪʠ ʧʣʦʱʠ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʦʣʪʦʚʝ, ʛʘʡʢʠ ʠ ʰʘʡʙʠ, ʦʙʨʘʙʦʪʝʥʠ ʧʦ 

ʝʣʝʢʪʨʦʭʠʤʠʯʝʥ ʧʲʪ. ʅʝ ʩʝ ʜʦʧʫʩʢʘʪ ʧʦʩʣʝʜʚʘʱʠ ʦʧʝʨʘʮʠʠ ʩʣʝʜ ʛʦʨʝʱʦʪʦ ʧʦʮʠʥʢʦʚʘʥʝ ʥʘ 

ʝʣʝʤʝʥʪʠʪʝ ʢʘʪʦ ʨʘʟʧʨʦʙʠʚʘʥʝ, ʟʘʚʘʨʷʚʘʥʝ, ʨʷʟʘʥʝ ʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʪʥʝʤʘʥʝ 

ʥʘ ʤʘʪʝʨʠʘʣ. 
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ʅʦʚʦʧʨʦʠʟʚʝʜʝʥʠʪʝ ʩʪʦʤʘʥʝʥʠʪʝ ʩʪʲʣʙʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʘʥʪʠʢʦʨʦʟʠʦʥʥʦ ʦʙʨʘʙʦʪʝʥʠ 

ʯʨʝʟ ʛʦʨʝʱʦ ʧʦʮʠʥʢʦʚʘʥʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ɹɼʉ EN ISO 1461:2009. 

ʇʨʠ ʨʝʤʦʥʪ ʥʘ ʩʪʦʤʘʥʝʥʠ ʩʪʲʣʙʦʚʝ, ʢʦʠʪʦ ʥʝ ʩʝ ʜʝʤʦʥʪʠʨʘʪ, ʟʘʱʠʪʘʪʘ ʠʤ ʦʪ ʢʦʨʦʟʠʷ ʪʨʷʙʚʘ 

ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʧʦʣʠʤʝʨʥʘ ʙʦʷ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʱʦ ʧʦʢʨʠʪʠʝ ʦʪ ʪʠʧʘ ʥʘ SICA ʠʣʠ 

ʨʘʚʥʦʩʪʦʡʥʘ. ʎʚʝʪʲʪ ʥʘ ʙʦʷʪʘ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʙʲʜʝ RAL 7001. 

 

5.7.2.2. ʌʫʥʜʘʤʝʥʪʠ  

 ʌʫʥʜʘʤʝʥʪʠʪʝ ʩʘ ʥʝʦʪʤʝʥʠʤʘ ʯʘʩʪ ʦʪ ʦʧʦʨʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʢʣʶʯʚʘʱʠ ʩʪʦʤʘʥʝʥʠ 

ʩʪʲʣʙʦʚʝ. ʇʦ ʩʚʦʷ ʪʠʧ ʪʝ ʪʨʷʙʚʘ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʪʠʧʦʚʝʪʝ ʩʪʲʣʙʦʚʝ, ʢʦʠʪʦ ʩʝ ʤʦʥʪʠʨʘʪ ʥʘ ʪʷʭ ʠ 

ʜʘ ʙʲʜʘʪ ʦʨʘʟʤʝʨʝʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʟʘʧʘʟʚʘʪ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʩʠ ʧʨʠ ʚʩʠʯʢʠ ʥʘʪʦʚʘʨʚʘʥʠʷ, ʧʨʝʜʘʚʘʥʠ ʦʪ 

ʩʪʲʣʙʦʚʝʪʝ ʚʲʨʭʫ ʪʷʭ. ʅʘ ʚʩʝʢʠ ʪʠʧ ʩʪʲʣʙ ʪʨʷʙʚʘ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘ ʛʘʤʘ ʬʫʥʜʘʤʝʥʪʠ ʟʘ ʨʘʟʣʠʯʥʠʪʝ 

ʢʘʪʝʛʦʨʠʠ ʧʦʯʚʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʩʢʘʣʥʠ ʧʦʨʦʜʠ. 

ʊʠʧʲʪ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʠʨʘʤʠʜʘʣʝʥ, ʩʪʲʧʘʣʦʚʠʜʝʥ, ʩ ʜʲʣʙʦʯʠʥʘ ʥʘ 

ʟʘʣʘʛʘʥʝ ʩʲʛʣʘʩʥʦ ʧʨʦʝʢʪʘ. ʊʷʭʥʘʪʘ ʛʦʨʥʘ ʧʦʚʲʨʭʥʦʩʪ (ʤʦʥʪʘʞʥʘ ʟʘ ʩʪʲʣʙʦʚʝʪʝ) ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘ 

ʥʠʚʦʪʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʪʝ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘʪ ʥʝʦʙʭʦʜʠʤʠʷ ʙʨʦʡ ʘʥʢʝʨʥʠ 

ʙʦʣʪʦʚʝ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʤʦʥʪʘʞʥʠʪʝ ʦʪʚʦʨʠ ʥʘ ʧʝʪʠʪʝ ʥʘ ʩʪʲʣʙʦʚʝʪʝ. ʊʝʭʥʠʯʝʩʢʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʥʘ ʙʝʪʦʥʘ, ʚʠʜʘ ʠ ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʥʘ ʘʨʤʘʪʫʨʘʪʘ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ 

ʧʨʦʝʢʪʘ. ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʜ̡ʝ ʠʥʜʫʩʪʨʠʘʣʥʦ. ʊʷʭʥʘʪʘ ʚʲʥʰʥʘ 

ʧʦʚʲʨʭʥʦʩʪ, ʢʦʥʪʘʢʪʫʚʘʱʘ ʧʨʷʢʦ ʩ ʧʦʯʚʘʪʘ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘʜʝʞʜʥʦ ʟʘʱʠʪʝʥʘ ʩʨʝʱʫ ʧʨʦʥʠʢʚʘʥʝ 

ʥʘ ʚʣʘʛʘ ʯʨʝʟ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʧʦʜʙʨʘʥʦ ʧʦʢʨʠʪʠʝ. ɻʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʦʬʦʨʤʝʥʘ ʧʠʨʘʤʠʜʘʣʥʦ ʪʘʢʘ, ʯʝ ʚʦʜʘ ʜʘ ʩʝ ʦʪʚʝʞʜʘ ʦʪ ʤʝʩʪʘʪʘ ʥʘ ʘʥʢʝʨʥʠʪʝ ʙʦʣʪʦʚʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʘʪʝʛʦʨʠʷʪʘ ʥʘ ʧʦʯʚʘʪʘ ʩʪʦʤʘʥʦ-ʙʝʪʦʥʥʠʪʝ ʩʪʲʣʙʦʚʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʬʫʥʜʠʨʘʪ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʚ ʧʦʯʚʘʪʘ ʠʣʠ ʯʨʝʟ ʚʛʨʘʞʜʘʥʝ ʚ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʣʦʞʝʥʠ ʚ ʠʟʢʦʧʘ 

ʧʨʠʟʤʘʪʠʯʥʠ, ʮʠʣʠʥʜʨʠʯʥʠ ʠʣʠ ʟʚʝʟʜʦʚʠʜʥʠ ʩʪʦʤʘʥʝʥʠ ʠʣʠ ʩʪʦʤʘʥʦ-ʙʝʪʦʥʥʠ ʬʫʥʜʘʤʝʥʪʠ. 

ʀʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʬʫʥʜʘʤʝʥʪʠ ʩʘ ʘʥʘʣʦʛʠʯʥʠ ʥʘ ʪʝʟʠ ʟʘ ʩʪʦʤʘʥʝʥʠʪʝ ʩʪʲʣʙʦʚʝ 

ɿʘ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʦʙʪʷʞʢʠ ʢʲʤ ʩʪʲʣʙʦʚʝ, ʟʘ ʢʦʠʪʦ ʩ ʧʨʦʝʢʪʘ ʩʝ ʧʨʝʜʚʠʞʜʘʪ ʪʘʢʠʚʘ, ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʧʝʮʠʘʣʥʠ ʬʫʥʜʘʤʝʥʪʠ (ʢʦʪʚʠ). ʊʷʭʥʦʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʠʟʧʲʣʥʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʙʲʜʝ ʜʘʜʝʥʦ ʩ ʧʨʦʝʢʪʘ. 

ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʩʪʲʣʙʦʚʝ ʩʝ ʜʦʧʫʩʢʘ ʛʦʨʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʬʫʥʜʘʤʝʥʪʘ ʜʘ ʙʲʜʝ ʥʘ 300 mm ʦʪ ʢʦʪʘ ʪʝʨʝʥ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʦʝʢʪʥʦʪʦ ʨʝʰʝʥʠʝ 

ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʫʯʘʩʪʲʢ. 

ʂʦʪʚʠ ʜʘ ʥʝ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʥʘ ʧʝʨʦʥʠ. 

5.7.2.3. ʂʦʥʟʦʣʠ 

ʆʙʱʠ ʠʟʠʩʢʚʘʥʠʷ  

1. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʜʘ ʙʲʜʘʪ ʨʝʰʝʥʠ ʪʘʢʘ, ʯʝ ʪʝʭʥʠʪʝ ʝʣʝʤʝʥʪʠ ʚʠʥʘʛʠ ʜʘ ʙʲʜʘʪ ʥʘ 

ʜʦʩʪʘʪʲʯʥʦ ʦʪʩʪʦʷʥʠʝ ʠʟʚʲʥ ʢʠʥʝʤʘʪʠʯʥʠʷ ʠʣʠ ʫʰʠʨʝʥ ʛʘʙʘʨʠʪ ʥʘ ʧʦʜʚʠʞʥʠʷ ʩʲʩʪʘʚ ʠ ʥʘ 

ʨʘʙʦʪʥʘʪʘ ʦʙʣʘʩʪ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ. ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʥʘʜʩʪʨʦʡʢʘʪʘ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ ʛʘʙʘʨʠʪ ʟʘ 

ʝʣʝʢʪʨʠʬʠʢʘʮʠʷ ʤʦʛʘʪ ʜʘ ʧʦʧʘʜʘʪ ʩʘʤʦ ʯʘʩʪʠ ʦʪ ʢʦʥʟʦʣʠʪʝ, ʧʨʷʢʦ ʩʚʲʨʟʘʥʠ ʩ ʪʦʢʦʩʥʝʤʘʥʝʪʦ ʠ 

ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ.  

2. ʇʨʠ ʦʪʢʘʟ ʥʘ ʢʦʡʪʦ ʠ ʜʘ ʙʠʣʦ ʝʣʝʤʝʥʪ ʠʣʠ ʠʟʦʣʘʪʦʨ ʦʪ ʢʦʥʟʦʣʘʪʘ ʥʝʡʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ 

ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʧʘʜʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ʥʝʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʠʥʝʤʘʪʠʯʥʠʷ ʠʣʠ 

ʫ ʠhʨʝʥʠʷ ʛʘʙʘʨʠʪ ʥʘ ʧʦʜʚʠʞʥʠʷ ʩʲʩʪʘʚ. 

3. ɼʘ ʙʲʜʘʪ ʧʨʦʝʢʪʠʨʘʥʠ ʠ ʠʟʧʲʣʥʷʚʘʥʠ ʦʪ ʤʘʪʝʨʠʘʣʠ ʩʲʛʣʘʩʥʦ ʪ.5.7.10, ʩ ʘʨʤʘʪʫʨʥʠ 

ʝʣʝʤʝʥʪʠ ʩʦ̡ʪʚʝʪʩʪʚʘʱʠ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʪ.5.7.5 ʠ ʩʲʩ ʩʢʨʝʧʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ (ʙʦʣʪʦʚʝ, ʛʘʡʢʠ, U 
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ï ʙʦʣʪʦʚʝ ʠ ʜʨ.) ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ ʩʲʛʣʘʩʥʦ EN 10083-91, ʩ ʢʣʘʩ ʥʘ ʷʢʦʩʪ ʟʘ 

ʙʦʣʪʦʚʝʪʝ ʥʝ ʧʦ-ʤʘʣʲʢ ʦʪ 8.8, ʟʘ ʛʘʡʢʠʪʝ ï 8 ʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʧʦʩʦʯʝʥ ʥʦʤʠʥʘʣʝʥ ʤʦʤʝʥʪ ʟʘ 

ʟʘʪʷʛʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ. 

4. ɺʩʠʯʢʠ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʟʦʣʠʪʝ ʠʟʧʲʣʥʷʚʘʥʠ ʦʪ ʩʪʦʤʘʥʘ ʠʣʠ ʯʫʛʫʥ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 
ʥʘʜʝʞʜʥʦ ʘʥʪʠʢʦʨʦʟʠʦʥʥʦ ʟʘʱʠʪʝʥʠ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʪ. 5.7.11.  

ʂʦʥʟʦʣʠʪʝ ʩʧʦʨʝʜ ʩʚʦʝʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʙʦʩʦʙʝʥʠ ʚ ʜʚʝ ʛʨʫʧʠ: ʟʘ 

ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʜʨʫʛʠ ʧʨʦʚʦʜʥʠʮʠ ʠ ʢʘʙʝʣʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ 

(ʟʘʭʨʘʥʚʘʱʠ, ʦʙʭʦʜʥʠ ʠ ʦʙʨʘʪʥʠ ʬʠʜʝʨʠ, ʟʘʟʝʤʠʪʝʣʥʠ ʚʲʞʝʪʘ, ʦʧʪʠʯʥʠ ʢʘʙʝʣʠ ʠ ʜʨ.) 

ʂʦʥʟʦʣʠʪʝ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʝʜʥʦ- ʠ ʤʥʦʛʦʧʲʪʥʠ.  

ɽʜʥʦʧʲʪʥʠ ʢʦʥʟʦʣʠ 

ʇʦ ʩʚʦʷʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʝʜʥʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʝ ʛʨʫʧʠ: ʧʲʨʚʘʪʘ ï ʟʘ  

ʚʝʨʠʞʥʠ ʠ ʚʪʦʨʘ ï ʟʘ ʝʜʥʦʧʨʦʚʦʜʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ. ɺʪʦʨʠʪʝ ʥʘʤʠʨʘʪ ʦʛʨʘʥʠʯʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʚ 

ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ.   

ʆʩʥʦʚʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʝʜʥʦʧʲʪʥʠ ʢʦʥʟʦʣʠ ʟʘ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ:  

ʘ) ɻʝʦʤʝʪʨʠʯʥʠʪʝ ʠ ʤʦʥʪʘʞʥʠ ʨʘʟʤʝʨʠ ʥʘ ʢʦʥʟʦʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʧʦʟʚʦʣʷʚʘʪ ʫʥʠʚʝʨʩʘʣʥʦ 

ʠʟʧʦʣʟʚʘʥʝ ʟʘ ʥʦʩʝʥʝ ʥʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ ʨʘʟʣʠʯʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠ 

ʧʘʨʘʤʝʪʨʠ ʠ ʥʘʯʠʥʠ ʥʘ ʦʢʘʯʚʘʥʝ. ɿʘ ʮʝʣʪʘ ʪʷʭʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʪʨʷʙʚʘ ʜʘ ʧʦʟʚʦʣʷʚʘ: 

- ʄʦʥʪʠʨʘʥʝ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʪʦʯʥʦ ʚ ʟʘʜʘʜʝʥʦʪʦ ʩ ʧʨʦʝʢʪʘ ʧʦʣʦʞʝʥʠʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʤʷʩʪʦʪʦ ʥʘ ʠʟʧʨʘʚʷʥʝ ʥʘ ʥʦʩʝʱʠʷ ʛʠ ʩʪʲʣʙ, ʪ.ʝ. ʜʘ ʧʦʟʚʦʣʷʚʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ 

ʦʪʩʪʦʷʥʠʝ ʦʪ 2,15 m ʜʦ 3,80 m ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ. ɼʦʧʫʩʢʘ ʩʝ ʚʘʨʠʘʥʪʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʚʩʝʢʠ ʪʠʧ ʢʦʥʟʦʣʘ ʟʘ ʨʘʟʣʠʯʥʠ ʛʘʙʘʨʠʪʠ, ʥʘʧʨ. ʟʘ ʛʘʙʘʨʠʪ 2,75 m (ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʦʥʪʠʨʘʥʝ ʥʘ 

ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ ʦʪʩʪʦʷʥʠʝ ʦʪ 2,15 ʜʦ 3,30 m) ʠ ʟʘ ʛʘʙʘʨʠʪ 3,50 m (ʟʘ ʦʪʩʪʦʷʥʠʷ ʦʪ 3,20 m ʜʦ 3,80 

m). 

- ʄʦʥʪʠʨʘʥʝ ʥʘ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʥʠ ʚʠʩʦʯʠʥʠ ï ʦʪ 1,25 m ʜʦ 1,75 

m, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʤʦʜʠʬʠʮʠʨʘʥʝʪʦ ʠʤ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʩʲʱʠʪʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʥʦ ʩ ʥʘʤʘʣʝʥʘ ʜʦ 

0,60 m ʩʠʩʪʝʤʥʘ ʚʠʩʦʯʠʥʘ; 

- ɺʝʨʪʠʢʘʣʝʥ ʭʦʜ ʥʘ ʨʘʙʦʪʥʠʷ ʬʠʢʩʘʪʦʨ ʥʘʛʦʨʝ (ʧʦʚʜʠʛʘʥʝ) ʥʝ ʧʦ-ʤʘʣʲʢ ʦʪ 200 mm ʟʘ 

ʫʯʘʩʪʲʮʠ ʩʲʩ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʜʦ 120 km/h  ʠ 240 mm ʟʘ ʪʝʟʠ ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘʜ  120 km/h, 

ʢʘʢʪʦ ʠ 300 mm ʟʘ ʪʝʟʠ ʩʲʩ ʩʢʦʨʦʩʪʠ ʨʘʚʥʠ ʠ ʥʘʜ 160 km/h. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ, ʚ ʨʘʡʦʥʠ ʩ 

ʠʥʪʝʥʟʠʚʥʠ ʚʝʪʨʦʚʝ ʟʘ ʟʘʱʠʪʘ ʩʨʝʱʫ ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʚʝʨʪʠʢʘʣʥʠʷ ʭʦʜ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥ ʜʦ 

0 mm ʧʨʠ ʜʚʠʞʝʥʠʝ ʥʘʜʦʣʫ (ʩ ʜʦʧʲʣʥʠʪʝʣʥʦ ʤʦʥʪʠʨʘʥʠ ʢʲʤ ʬʠʢʩʘʪʦʨʠʪʝ ʧʨʦʪʠʚʦʚʝʪʨʦʚʠ ʩʢʦʙʠ 

ʠʣʠ ʦʙʪʷʞʢʠ). 

ʙ) ɼʘ ʙʲʜʘʪ ʫʥʠʚʝʨʩʘʣʥʦ ʧʨʠʣʦʞʠʤʠ ʚ ʧʨʘʚʠ ʠ ʚ ʢʨʠʚʠ ʫʯʘʩʪʲʮʠ ʦʪ ʞʝʣʝʟʥʠʷ ʧʲʪ ʢʘʪʦ ʟʘ 

ʮʝʣʪʘ ʜʘ ʙʲʜʘʪ ʦʨʘʟʤʝʨʝʥʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠ ʪʘʢʘ, ʯʝ ʩ ʥʝʦʙʭʦʜʠʤʘʪʘ ʩʠʛʫʨʥʦʩʪ ʜʘ ʧʦʝʤʘʪ ʠ ʧʨʝʥʘʩʷʪ 

ʚʲʨʭʫ ʥʦʩʝʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʦʪ:  

- ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʦʧʨʝʜʝʣʝʥʦ ʟʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʦ ʜʲʣʞʠʥʘ 

ʤʝʞʜʫʩʪʲʣʙʠʝ ʚ ʧʨʘʚʘ; 

- ʨʝʘʢʮʠʠʪʝ ʦʪ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʧʦʩʦʢʘʪʘ ʥʘ ʚʦʜʝʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ 

ʧʣʘʥ, ʦʧʨʝʜʝʣʝʥʠ ʟʘ ʢʨʠʚʠ ʩ ʤʠʥʠʤʘʣʥʠ ʨʘʜʠʫʩʠ ʚ ʩʲʦʪʚʝʪʥʠʷ ʫʯʘʩʪʲʢ;  

- ʪʦʚʘʨʠʪʝ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʦʪ 

ʚʷʪʲʨ ʠ ʣʝʜ ʩ ʤʘʢʩʠʤʘʣʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ, ʦʧʨʝʜʝʣʝʥʠ ʟʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʦ ʜʲʣʞʠʥʘ ʤʝʞʜʫʩʪʲʣʙʠʝ ʚ 

ʧʨʘʚʘ; 

- ʣʝʜ ʠ ʚʷʪʲʨ ʩ ʤʘʢʩʠʤʘʣʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʚʲʨʭʫ ʩʘʤʠʪʝ ʢʦʥʟʦʣʠ ʠ ʪʝʭʥʠʪʝ ʝʣʝʤʝʥʪʠ;  

- ʩʦʙʩʪʚʝʥʘʪʘ ʤʘʩʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʟʦʣʠʪʝ ʠ ʧʨʠʣʝʞʘʱʠʪʝ ʠʤ ʠʟʦʣʘʪʦʨʠ. 

ʚ) ɼʘ ʙʲʜʘʪ ʰʘʨʥʠʨʥʦ ʦʢʘʯʝʥʠ ʢʲʤ ʥʦʩʝʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʘ ʧʦʟʚʦʣʷʚʘʪ (ʯʨʝʟ ʟʘʚʲʨʪʘʥʝ 

ʩʧʨʷʤʦ ʦʧʦʨʥʠʪʝ ʪʦʯʢʠ) ʜʘ ʧʦʝʤʘʪ ʥʘʜʣʲʞʥʠ ʠʟʤʝʩʪʚʘʥʠʷ ʥʘ ʦʢʘʯʝʥʠʪʝ ʢʲʤ ʪʷʭ ʥʦʩʝʱʠ ʚʲʞʝʪʘ ʠ 

ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ ʥʝ ʧʦ-ʤʘʣʢʠ ʦʪ ° 400 mm ʩʧʨʷʤʦ ʪʷʭʥʦʪʦ ʥʫʣʝʚʦ ʧʦʣʦʞʝʥʠʝ 

(ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ ʥʘ ʦʩʪʘ ʥʘ ʧʲʪʷ). 
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ʛ) ʂʘʪʦ ʤʝʞʜʠʥʥʠ ʠ ʧʨʝʭʦʜʥʠ ʢʦʥʟʦʣʠ (ʟʘ ʥʝʠʟʦʣʠʨʘʱʠ ʠ ʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠ 

ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ) ʠ ʢʦʥʟʦʣʠ ʟʘ ʚʲʟʜʫʰʥʠ ʩʪʨʝʣʢʠ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʩʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ ʦʩʠʛʫʨʷʚʘʪ: 

- ʪʦʯʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʩʧʨʷʤʦ ʦʩʪʘ 

ʥʘ ʧʲʪʷ ʩʲʛʣʘʩʥʦ ʧʨʦʝʢʪʘ ʠ ʥʝʛʦʚʦʪʦ ʧʦʜʜʲʨʞʘʥʝ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʜʦʧʫʩʪʠʤʠʪʝ  ʦʪʢʣʦʥʝʥʠʷ ʧʨʠ 

ʚʩʷʢʘʢʚʠ ʚʲʟʜʝʡʩʪʚʠʷ ʦʪ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ; 

- ʤʝʭʘʥʠʯʝʩʢʘ ʥʝʟʘʚʠʩʠʤʦʩʪ ʥʘ ʟʘʩʪʲʧʚʘʱʠ ʩʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʚʲʚ ʚʲʟʜʫʰʥʠ ʥʝʠʟʦʣʠʨʘʱʠ ʠ 
ʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ, ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ ʠ ʚʲʟʜʫʰʥʠ ʩʪʨʝʣʢʠ; 

- ʤʠʥʠʤʘʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ 
ʠ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ, ʢʘʪʦ ʟʘ ʮʝʣʪʘ ʪʝʭʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʚʟʝʤʘʱʠ ʫʯʘʩʪʠʝ 

ʚ ʪʦʟʠ ʧʨʦʮʝʩ ʠ ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʭʘʨʘʢʪʝʨʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʨʘʚʠʪʝ ʠ ʦʪʨʘʟʝʥʠ ʤʝʭʘʥʠʯʥʠ 

ʚʲʣʥʠ ï ʬʠʢʩʘʪʦʨʠ ʠ ʥʦʩʘʯʠ ʥʘ ʬʠʢʩʘʪʦʨʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ  ʩ ʤʠʥʠʤʘʣʥʦ ʚʲʟʤʦʞʥʘ ʤʘʩʘ; 

- ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʦ ʚʲʟʜʫʭ ʚ ʠʟʦʣʠʨʘʱʠʪʝ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠ ʥʝʫʪʨʘʣʥʠʪʝ 
ʚʩʪʘʚʢʠ ʧʦ-ʛʦʣʝʤʠ ʠʣʠ ʨʘʚʥʠ ʥʘ ʫʩʪʘʥʦʚʝʥʠʪʝ ʩʲʛʣʘʩʥʦ ʪ. 5.5. 

ʜ) ɼʘ ʙʲʜʘʪ ʥʝʠʟʦʣʠʨʘʥʠ, ʪ.ʝ. ʧʦʜ ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʢʘʪʦ ʠʟʦʣʘʮʠʷʪʘ ʠʤ 

ʩʧʨʷʤʦ ʥʦʩʝʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʪʝʭʥʠʪʝ ʠʟʦʣʘʪʦʨʠ, ʠʛʨʘʝʱʠ ʨʦʣʷʪʘ ʠ ʥʘ 

ʝʣʝʤʝʥʪʠ ʟʘ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʢʦʥʟʦʣʠʪʝ ʢʲʤ ʪʝʟʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɽʜʥʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ ʟʘ ʝʜʥʦʧʨʦʚʦʜʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʝʢʪʠʨʘʥʠ ʠ 

ʠʟʨʘʙʦʪʚʘʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʧʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʠʟʠʩʢʚʘʥʠʷ ʩ ʪʘʟʠ ʨʘʟʣʠʢʘ, ʯʝ ʪʝʭʥʠʪʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʩʘʤʦ ʦʪ ʫʩʣʦʚʠʷʪʘ, ʥʘʣʘʛʘʥʠ ʦʪ 

ʝʜʠʥʩʪʚʝʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʪʦʟʠ ʪʠʧ ʤʨʝʞʠ ï ʢʦʥʪʘʢʪʥʠʷ, ʧʨʠʣʝʞʘʱʠʪʝ ʤʫ ʝʣʝʤʝʥʪʠ ʟʘ ʦʢʘʯʚʘʥʝ, 

ʤʘʢʩʠʤʘʣʥʠʪʝ ʜʦʧʲʣʥʠʪʝʣʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʦʪ ʣʝʜ ʠ ʚʷʪʲʨ ʚʲʨʭʫ ʥʝʛʦ ʠ ʦʪ ʧʦʣʦʞʝʥʠʝʪʦ, ʚ ʢʦʝʪʦ 

ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʬʠʢʩʠʨʘʥ ʧʦ ʚʠʩʦʯʠʥʘ ʠ ʥʘʧʨʝʯʥʦ ʥʘ ʦʩʪʘ ʥʘ ʧʲʪʷ ʚ ʪʦʯʢʠʪʝ ʥʘ ʦʢʘʯʚʘʥʝ.  

ɼʦʧʫʩʢʘ ʩʝ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʝʜʥʦʧʨʦʚʦʜʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ 

ʤʦʜʠʬʠʮʠʨʘʥʠ ʝʜʥʦʧʲʪʥʠ ʢʦʥʟʦʣʠ ʟʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʦʢʘʯʚʘʥʝʪʦ ʥʘ ʝʜʥʘ 

ʢʦʥʟʦʣʘ ʟʘ ʝʜʥʦʧʨʦʚʦʜʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʥʘ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʤʨʝʞʘ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʩʣʫʯʘʠʪʝ, 

ʢʦʛʘʪʦ ʪʷ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʬʠʢʩʠʨʘʥʝ ʥʘ ʚʲʟʜʫʰʥʘ ʩʪʨʝʣʢʘ.  

ɸʥʘʣʦʛʠʯʥʠ ʥʘ ʝʜʥʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ ʟʘ ʝʜʥʦʧʨʦʚʦʜʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩʘ ʝʜʠʥʠʯʥʠʪʝ 

ʢʦʥʟʦʣʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʜʨʫʛʠ ʧʨʦʚʦʜʥʠʮʠ ʠ ʢʘʙʝʣʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ (ʟʘʭʨʘʥʚʘʱʠ, ʦʙʭʦʜʥʠ 

ʠ ʦʙʨʘʪʥʠ ʬʠʜʝʨʠ, ʟʘʟʝʤʠʪʝʣʥʠ ʚʲʞʝʪʘ, ʦʧʪʠʯʥʠ ʢʘʙʝʣʠ ʠ ʜʨ.). ʊʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʝʢʪʠʨʘʥʠ ʠ 

ʠʟʨʘʙʦʪʚʘʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʧʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʠʟʠʩʢʚʘʥʠʷ ʩʲʩ ʩʣʝʜʥʠʪʝ ʨʘʟʣʠʢʠ: 

- ʛʝʦʤʝʪʨʠʯʝʩʢʠʪʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʦʥʟʦʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʩʘʤʦ ʦʪ 
ʫʩʣʦʚʠʷʪʘ, ʥʘʣʘʛʘʥʠ ʦʪ ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʠʣʠ ʢʘʙʝʣ, ʧʨʠʣʝʞʘʱʠʪʝ ʤʫ ʝʣʝʤʝʥʪʠ ʟʘ ʦʢʘʯʚʘʥʝ, 

ʤʘʢʩʠʤʘʣʥʠʪʝ ʜʦʧʲʣʥʠʪʝʣʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʦʪ ʣʝʜ ʠ ʚʷʪʲʨ ʠ ʦʪ ʧʦʣʦʞʝʥʠʝʪʦ, ʚ ʢʦʝʪʦ ʪʦʡ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʬʠʢʩʠʨʘʥ ʧʦ ʚʠʩʦʯʠʥʘ ʩʧʨʷʤʦ ʥʠʚʦʪʦ ʥʘ ʪʝʨʝʥʘ ʚ ʪʦʯʢʠʪʝ ʥʘ ʦʢʘʯʚʘʥʝ; 

- ʢʦʥʟʦʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʪʚʲʨʜʦ ʩʚʲʨʟʘʥʠ ʢʲʤ ʥʦʩʝʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʟʦʣʠʨʘʥʠ ʦʪ 

ʦʢʘʯʚʘʥʠʪʝ ʢʲʤ ʪʷʭ ʧʨʦʚʦʜʥʠʮʠ ʠʣʠ ʢʘʙʝʣʠ. ɿʘʟʝʤʠʪʝʣʥʠʪʝ ʚʲʞʝʪʘ ʠ ʦʙʨʘʪʥʠʪʝ ʬʠʜʝʨʠ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʦʢʘʯʚʘʥʠ ʜʠʨʝʢʪʥʦ ʢʲʤ ʥʦʩʝʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʦʧʪʠʯʥʠʪʝ ʢʘʙʝʣʠ ï ʜʠʨʝʢʪʥʦ (ʙʝʟ 

ʠʟʦʣʠʨʘʱʠ ʝʣʝʤʝʥʪʠ) ʢʲʤ ʢʦʥʟʦʣʠʪʝ ʟʘ ʪʷʭ. 

ʄʥʦʛʦʧʲʪʥʠ ʢʦʥʟʦʣʠ 

ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʧʦʨʘʜʠ ʛʘʙʘʨʠʪʥʠ ʠʣʠ ʪʝʨʝʥʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʝ ʥʝʚʲʟʤʦʞʥʦ ʢʦʥʪʘʢʪʥʠʪʝ 

ʤʨʝʞʠ ʜʘ ʙʲʜʘʪ ʦʢʘʯʚʘʥʠ ʥʘ ʝʜʥʦʧʲʪʥʠ ʢʦʥʟʦʣʠ ʠʣʠ ʥʘʧʨʝʯʥʠʮʠ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʤʥʦʛʦʧʲʪʥʠ ʢʦʥʟʦʣʠ. ʅʘ ʝʜʥʘ ʤʥʦʛʦʧʲʪʥʘ ʢʦʥʟʦʣʘ ʥʝ ʩʝ ʜʦʧʫʩʢʘ ʦʢʘʯʚʘʥʝ ʥʘ ʧʦʚʝʯʝ ʦʪ ʪʨʠ 

ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʠʣʠ ʥʘ ʯʝʪʠʨʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʢʦʛʘʪʦ ʜʚʝ ʦʪ ʪʷʭ ʫʯʘʩʪʚʘʪ ʚʲʚ ʬʠʢʩʠʨʘʥʝ ʥʘ 

ʚʲʟʜʫʰʥʘ ʩʪʨʝʣʢʘ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʥʦʛʦʧʲʪʥʠ ʢʦʥʟʦʣʠ: 

- ʚ ʜʚʫʧʲʪʥʠ ʫʯʘʩʪʲʮʠ ï ʟʘ ʦʢʘʯʚʘʥʝ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʥʘ ʜʚʘʪʘ ʧʲʪʷ ʠ 

- ʚ ʛʘʨʠ ï ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʝʣʝʢʪʨʠʯʝʩʢʠ ʚʢʣʶʯʝʥʠ ʢʲʤ ʨʘʟʣʠʯʥʠ ʩʝʢʮʠʠ. 
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ʀʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʤʥʦʛʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ ʩʘ: 

- ʊʷʭʥʘʪʘ ʦʩʥʦʚʥʘ ʥʦʩʝʱʘ ʢʦʥʩʪʨʫʢʮʠʷ ʜʘ ʙʲʜʝ ʦʨʘʟʤʝʨʝʥʘ ʠ ʠʟʧʲʣʥʝʥʘ ʟʘ ʩʫʤʘʨʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ 

ʦʪ ʚʝʨʪʠʢʘʣʥʠʪʝ ʠ ʭʦʨʠʟʦʥʪʘʣʥʠ ʩʠʣʠ ʥʘ ʦʢʘʯʚʘʥʠʪʝ ʢʲʤ ʢʦʥʟʦʣʘʪʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʤʘʩʘʪʘ ʥʘ 

ʥʦʩʝʱʠʪʝ ʦʪʜʝʣʥʠʪʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʘʩʘʪʘ ʥʘ ʩʘʤʘʪʘ ʦʩʥʦʚʥʘ ʥʦʩʝʱʘ 

ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ ʦʪ ʣʝʜ ʠ ʚʷʪʲʨ ʚʲʨʭʫ ʪʷʭ;  

- ʆʢʘʯʚʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʢʲʤ ʤʥʦʛʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ ʜʘ ʦʩʠʛʫʨʷʚʘ ʩʲʱʠʪʝ 

ʫʩʣʦʚʠʷ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʠ ʩʚʦʙʦʜʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʪʝʭʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʢʘʪʦ ʝʜʥʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ. 

- ʆʙʪʷʞʥʠʪʝ ʚʲʞʝʪʘ, ʥʦʩʝʱʠ ʦʩʥʦʚʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʷʚʘʥʠ ʦʪ ʚʲʞʝ ʦʪ ʥʝʨʲʞʜʘʝʤʘ 

ʩʪʦʤʘʥʘ ʩʲʩ ʩʝʯʝʥʠʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 50 mm2.  

ɿʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʢʦʥʟʦʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʛʘʨʘʥʪʠʨʘʥʠ ʧʦʩʦʯʝʥʠʪʝ ʚ ʪʘʙʣʠʮʘʪʘ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʥʦʤʠʥʘʣʥʠʪʝ (ʍʥʦʤ), ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ ʨʘʙʦʪʥʠ (ʍʜʦʧ.ʨ.), ʤʘʢʩʠʤʘʣʥʠʪʝ (ʍʤʘʭ) ʠ 

ʠʟʧʠʪʚʘʪʝʣʥʠʪʝ (ʍʠʟʧ) ʥʘʪʦʚʘʨʚʘʥʠʷ 
#, ʦʧʨʝʜʝʣʝʥʠ ʟʘ ʢʦʥʢʨʝʪʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠʪʝ 

ʫʯʘʩʪʲʮʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʨʘʙʦʪʥʦʪʦ 

ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʢʦʥʟʦʣʘ ï ʍʨ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ¢ ʍʜʦʧ.ʨ.  ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʥʦʤʠʥʘʣʥʠʪʝ, 

ʤʘʢʩʠʤʘʣʥʠʪʝ ʠ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ ʨʘʙʦʪʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʛʘʨʘʥʪʠʨʘʥʠ ʩʲʩ 

ʩʝʨʪʠʬʠʢʘʪʠ ʦʪ ʪʠʧʦʚʠ ʠʟʧʠʪʚʘʥʠʷ, ʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʠʟʧʠʪʚʘʪʝʣʥʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ ï ʩ ʧʨʦʪʦʢʦʣ 

ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.   

ɿʘ ʝʜʥʦʧʲʪʥʠ ʤʝʞʜʠʥʥʠ ʢʦʥʟʦʣʠ, ʢʘʢʪʦ ʠ ʟʘ ʢʦʥʩʪʨʫʢʮʠʠʪʝ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ 

ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʢʲʤ ʤʥʦʛʦʧʲʪʥʠ ʢʦʥʟʦʣʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʧʦʢʘʟʘʥʠʪʝ ʢʲʤ ʪʘʙʣʠʮʘʪʘ ʩʭʝʤʠ 

1 ʠ 2 ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ, ʘ ʧʨʠ ʧʨʝʭʦʜʥʠʪʝ ʢʦʥʟʦʣʠ ʠ ʪʝʟʠ ʟʘ ʚʲʟʜʫʰʥʠ ʩʪʨʝʣʢʠ, ʢʦʠʪʦ ʩʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʜʚʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ï ʩʦ̡ʪʚʝʪʥʦ ʩ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʥʘʪʦʚʘʨʚʘʥʠʷ, 

ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʦʪ ʤʨʝʞʠʪʝ ʩʲʛʣʘʩʥʦ ʩʲʱʠʪʝ ʩʭʝʤʠ. ɿʘ ʦʩʥʦʚʥʘʪʘ ʥʦʩʝʱʘ 

ʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʤʥʦʛʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʩʭʝʤʘ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ɿ, 

ʧʨʝʜʩʪʘʚʣʷʚʘʱʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʩʠʣʠ ʠ ʤʦʤʝʥʪʠ, ʝʢʚʠʚʘʣʝʥʪʥʠ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʦʪ ʦʢʘʯʚʘʥʠʪʝ 

ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ.  

 ɺ ʪʘʙʣʠʮʘʪʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʧʦʩʦʯʝʥʠ ʜʘʥʥʠ ʠ ʟʘ ʥʷʢʦʠ ʩʧʝʮʠʬʠʯʥʠ ʦʧʦʨʥʠ ʠ ʬʠʢʩʠʨʘʱʠ 

ʚʲʟʣʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʩʪʦʡʥʦʩʪʠʪʝ ʠ ʩʭʝʤʠʪʝ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʢʦʠʪʦ ʩʘ ʘʥʘʣʦʛʠʯʥʠ ʥʘ 

ʪʝʟʠ ʟʘ ʢʦʥʟʦʣʠʪʝ ʠ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʛʘʨʘʥʪʠʨʘʥʠ ʧʨʠ ʪʷʭʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʝʢʩʧʣʦʘʪʘʮʠʷ. 

ʊʘʙʣʠʮʘ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘ 

ʝʣʝʤʝʥʪʘ: 

ʅʘʪʦʚʘʨʚʘʥʝ, kN 

ʉʠʣʘ  ʉʭʝʤʘ ˉ ʍʤʘʭ>ʦʪ ʍʥʦʤ ʍʠʟʧ ʍʜʦʧ.ʨ. 

ɽʜʥʦʧʲʪʥʘ ʢʦʥʟʦʣʘ ʩ 

ʧʨʘʚ ʬʠʢʩʘʪʦʨ: 

 

G 

Fʅɺ 
Fʂʇ 

 

1 

6,9 

5,4 

5,1 

4,6 

3,6 

3,4 

3,7 

2,9 

2,7 

2,3 

1,8 

1,7 

ɽʜʥʦʧʲʪʥʘ ʢʦʥʟʦʣʘ ʩ 

ʦʙʨʘʪʝʥ  ʬʠʢʩʘʪʦʨ: 

                                

G 

Fʅɺ 
Fʂʇ 

 

2 

6,9 

5,4 

5,1 

4,6 

3,6 

3,4 

3,7 

2,9 

2,7 

2,3 

1,8 

1,7 

ɽʜʥʦʧʲʪʥʘ ʧʨʝʭʦʜʥʘ 

ʢʦʥʟʦʣʘ ʠ ʢʦʥʟʦʣʘ ʟʘ 

ʚʲʟʜʫʰʥʘ ʩʪʨʝʣʢʘ 

G1 

G2 

Fʅɺ1 
Fʅɺ2 
Fʂʇ1 

Fʂʇ2 

1 (2) 

1 (2) 

1, 2, 1, 2 

1, 2, 2, 1 

1, 2, 1, 2 

1, 2, 2, 1 

6,3 

6,3 

4,8 

4,8 

4,5 

4,5 

4,2 

4,2 

3,2 

3,2 

3,0 

3,0 

3,4 

3,4 

2,6 

2,6 

2,4 

2,4 

2,1 

2,1 

1,6 

1,6 

1,5 

1,5 

ʄʥʦʛʦʧʲʪʥʘ ʢʦʥʟʦʣʘ 
(ʥʘʪʦʚʘʨʚʘʥʝ ʦʪ ʦʢʘʯʚʘʥʠʪʝ 

G1õG4 

Fʥʚ1õFʥʚ4 
3 

6,9 

5,4 

4,6 

3,6 

3,7 

2,9 

2,3 

1,8 

                                                 
#  ʍ ï ʫʩʣʦʚʥʦ ʦʟʥʘʯʝʥʠʝ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ (ʩʠʣʘ), ʢʘʪʦ ʟʘ ʚʝʨʪʠʢʘʣʥʠ ʩʠʣʠ ʍ ʩʝ ʟʘʤʝʥʷ ʩ G, ʘ ʟʘ ʭʦʨʠʟʦʥʪʘʣʥʠ ï ʩ  F.  
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ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ) Fʢʧ1õFʢʧ4 5,1 5,1 2,7 1,7 

ʂʦʥʟʦʣʘ ʟʘ ʬʠʜʝʨʝʥ  

ʧʨʦʚʦʜʥʠʢ 

G 

F 

R 

4 

5,4 

5,4 

6,9 

3,2 

3,2 

4,6 

2,6 

2,6 

3,7 

1,6 

1,6 

2,3 

ʂʦʥʟʦʣʘ ʟʘ ʦʧʪʠʯʝʥ 

ʢʘʙʝʣ 

G 

F 

R 

4 

3,0 

3,0 

4,2 

2,0 

2,0 

2,8 

1,6 

1,6 

2,3 

1,0 

1,0 

1,4 

ʂʦʥʟʦʣʘ ʘʥʢʝʨʦʚʲʯʥʘ ʟʘ 

ʬʠʜʝʨʝʥ ʧʨʦʚʦʜʥʠʢ 

G 

F 

T 

R 

5 

3,0 

2,4 

36,5 

36,7 

2,5 

1,6 

34,7 

35,0 

2,0 

1,3 

27,8 

28,0 

1,0 

0,8 

13,9 

14,0 

ɺʝʨʪʠʢʘʣʥʘ ʢʦʥʟʦʣʘ ʟʘ 

ʬʠʜʝʨʝʥ ʧʨʦʚʦʜʥʠʢ 

G 

F 

R 

6 

4,8 

3,9 

6,0 

3,2 

2,6 

4,0 

2,6 

2,1 

3,2 

1,6 

1,3 

2,0 

ɺʝʨʪʠʢʘʣʥʘ ʢʦʥʟʦʣʘ ʟʘ 

ʦʧʪʠʯʝʥ ʢʘʙʝʣ 

G 

F 

R 

6 

3,0 

3,0 

4,2 

2,0 

2,0 

2,8 

1,6 

1,6 

2,3 

1,0 

1,0 

1,4 

ʌʠʢʩʘʪʦʨ: 

ʘ) ʢʦʥʟʦʣʝʥ ʟʘ V ¢ 120 km/h 

b) ʢʦʥʟʦʣʝʥ ʟʘ V> 120 km/h 

c) ʟʘ ɼʌɺ 

d) ʪʫʥʝʣʝʥ 

 

F 

F 

F 

F 

7 

 

5,2 

5,2 

5,2 

3,0 

 

3,4  

3,4  

3,4  

2,0  

 

2,7  

2,4  

2,4  

1,6  

 

1,7 

1,7 

1,7 

1,0 

ʊʫʥʝʣʥʦ ʦʢʘʯʚʘʥʝ G 8 1,0 0,9 0,8 0,35 

ɿʘʙʝʣʝʞʢʘ: ʉʪʦʡʥʦʩʪʠʪʝ ʟʘ ʍʜʦʧ.ʨ. ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʟʘ III ʪʠ ʢʣʠʤʘʪʠʯʝʥ ʨʘʡʦʥ. 
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5.7.2.4. ʅʘʧʨʝʯʥʠʮʠ 

ʅʘʧʨʝʯʥʠʮʠʪʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʧʨʝʜʠʤʥʦ ʟʘ ʥʦʩʝʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʥʘʜ 

ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠʪʝ ʢʦʣʦʚʦʟʠ ʚ ʛʘʨʠʪʝ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʢʘʪʦ ʚʘʥʪʦʚʠ (ʛʲʚʢʘʚʠ) ʠʣʠ 

ʬʝʨʤʝʥʠ (ʪʚʲʨʜʠ) ʢʦʥʩʪʨʫʢʮʠʠ. 

ɻʲʚʢʘʚʠʪʝ ʥʘʧʨʝʯʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘʪ ʥʘʧʨʝʯʥʠ, ʛʦʨʥʦ ʠ ʜʦʣʥʦ ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ.  

ɺ ʛʘʨʠ, ʚ ʢʦʠʪʦ ʥʠʚʦʪʦ ʥʘ ʢʦʣʦʚʦʟʠʪʝ ʝ ʝʜʥʘʢʚʦ ʜʦʣʥʦʪʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʤʦʥʪʠʨʘʥʦ ʥʘ ʚʠʩʦʯʠʥʘ ʩ 300 mm ʧʦ-ʛʦʣʷʤʘ ʦʪ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ. ɺ ʩʣʫʯʘʠʪʝ, 

ʢʦʛʘʪʦ ʩʘ ʥʘʣʠʮʝ ʢʦʣʦʚʦʟʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ-ʥʠʩʢʦ ʠʣʠ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ʢʦʣʦʚʦʟʠ, ʟʘ ʪʷʭ 

ʪʦʚʘ ʫʩʣʦʚʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʯʨʝʟ ʩʧʝʮʠʘʣʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʨʝʰʝʥʠʷ ʩ ʧʨʝʢʲʩʚʘʥʝ ʥʘ 

ʜʦʣʥʦʪʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʠ ʤʦʥʪʠʨʘʥʝʪʦ ʤʫ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʟʘ ʪʝʟʠ ʢʦʣʦʚʦʟʠ ʚʠʩʦʯʠʥʘ ʢʲʤ 

ʩʪʦʡʢʘ, ʩʚʲʨʟʘʥʘ ʢʲʤ ʛʦʨʥʦʪʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʠ ʧʨʝʢʲʩʥʘʪʘʪʘ ʯʘʩʪ ʥʘ ʜʦʣʥʦʪʦ. ɼʦʣʥʦ ʬʠʢʩʠʨʘʱʦ 

ʚʲʞʝ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ Bz II  50 ʠʣʠ 70 mm2 ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʠʪʝ ʩʠʣʠ, 

ʢʘʪʦ ʩʝʯʝʥʠʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʧʨʦʝʢʪʘ. 

ɻʦʨʥʦʪʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʤʦʥʪʠʨʘʥʦ ʥʘʜ ʜʦʣʥʦʪʦ ʥʘ ʦʪʩʪʦʷʥʠʝ ʨʘʚʥʦ ʥʘ 

ʩʫʤʘʪʘ ʦʪ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʩʠʩʪʝʤʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʦʢʘʯʚʘʥʠʪʝ ʢʲʤ ʥʘʧʨʝʯʥʠʢʘ ʚʠʜʦʚʝ ʢʦʥʪʘʢʪʥʠ 

ʤʨʝʞʠ ʠ ʧʨʠʩʲʝʜʠʥʠʪʝʣʥʠʷ ʨʘʟʤʝʨ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ ʩ ʘʨʤʘʪʫʨʘʪʘ ʢʲʤ ʪʷʭ ʟʘ ʦʢʘʯʚʘʥʝ ʢʲʤ ʛʦʨʥʦʪʦ 

ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ. ɿʘ ʠʟʦʣʘʪʦʨʠʪʝ, ʥʦʩʝʱʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ ʧʦ-ʤʘʣʢʘ ʩʠʩʪʝʤʥʘ ʚʠʩʦʯʠʥʘ ʪʨʷʙʚʘ 

ʜʘ ʙʲʜʘʪ ʧʨʝʜʚʠʜʝʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ Ăʫʜʲʣʞʠʪʝʣʠò ʢʲʤ ʘʨʤʘʪʫʨʘʪʘ ʟʘ ʪʷʭʥʦʪʦ ʦʢʘʯʚʘʥʝ ʢʲʤ 

ʛʦʨʥʦʪʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʟʘ ʢʦʤʧʝʥʩʠʨʘʥʝ ʥʘ ʨʘʟʣʠʢʘʪʘ ʚ ʩʠʩʪʝʤʥʠʪʝ ʚʠʩʦʯʠʥʠ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʚʠʜʦʚʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ. ɻʦʨʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ Bz II  50.  

ʅʘʧʨʝʯʥʠʪʝ ʚʲʞʝʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʝʢʪʠʨʘʥʠ ʠ ʤʦʥʪʠʨʘʥʠ ʪʘʢʘ, ʯʝ ʥʘʡ-ʤʘʣʢʦʪʦ 

ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʷʭ ʠ ʛʦʨʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ (ʜʲʣʞʠʥʘʪʘ ʥʘ ʤʠʥʠʤʘʣʥʘʪʘ ʩʪʨʫʥʘ) ʜʘ ʙʲʜʝ 500 

mm ʧʨʠ ʥʦʚʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 350 mm ʟʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ. 

ʅʘʧʨʝʯʥʠʪʝ ʚʲʞʝʪʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʦʪ ʩʪʦʤʘʥʝʥʠ ʥʝʨʲʞʜʘʝʤʠ ʚʲʞʝʪʘ ʩʲʩ ʩʝʯʝʥʠʝ 50 ʠʣʠ 70 mm2 ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʙʨʦʷ ʥʘ ʥʦʩʝʥʠʪʝ ʦʪ ʪʷʭ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʪʠʧʘ ʥʘ ʪʝʭʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ ʠ 

ʜʲʣʞʠʥʠʪʝ ʥʘ ʩʲʩʝʜʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ, ʢʘʪʦ ʪʝʭʥʠʷ ʙʨʦʡ ʠ ʩʝʯʝʥʠʝ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʧʨʦʝʢʪʘ. 

ɺʩʷʢʦ ʥʘʧʨʝʯʥʦ ʚʲʞʝ ʚ ʜʚʘʪʘ ʩʠ ʢʨʘʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʟʘʢʨʝʧʝʥʦ ʠʥʜʠʚʠʜʫʘʣʥʦ ʢʲʤ ʩʪʲʣʙʦʚʝʪʝ.  

ɺʨʲʟʢʠʪʝ ʤʝʞʜʫ ʥʘʧʨʝʯʥʠʪʝ ʠ ʛʦʨʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ (ʩʪʨʫʥʠʪʝ) ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ 

ʦʪ ʙʨʦʥʟʦʚʠ ʠʣʠ ʩʪʦʤʘʥʝʥʠ ʥʝʨʲʞʜʘʝʤʠ ʚʲʞʝʪʘ ʩʲʩ ʩʝʯʝʥʠʝ 25 mm2, ʘ ʪʝʟʠ ʤʝʞʜʫ ʠʟʦʣʘʪʦʨʠʪʝ ʠ 

ʜʦʣʥʦ ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ ï ʦʪ ʙʨʦʥʟʦʚ ʪʝʣ ʩ ʜʠʘʤʝʪʲʨ ʥʝ ʧʦ-ʤʘʣ̡ʢ ʦʪ 4 mm. 

ʅʘʧʨʝʯʥʠʪʝ ʠ ʛʦʨʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʥʝʠʟʦʣʠʨʘʥʠ. ɺ ʠʟʢʣʶʯʠʪʝʣʥʠ ʩʣʫʯʘʠ 

ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʦʨʤʘʣʥʘ ʨʘʙʦʪʘ ʥʘ ʦʩʠʛʫʨʠʪʝʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʚ ʛʘʨʘʪʘ ʩʝ ʜʦʧʫʩʢʘ ʚ ʪʷʭ ʜʘ ʩʝ 

ʚʢʣʶʯʘʪ ʠʟʦʣʘʪʦʨʠ ʠ ʪʦ ʩʘʤʦ ʢʲʤ ʝʜʠʥ ʦʪ ʜʚʘʪʘ ʥʦʩʝʱʠ ʛʠ ʩʪʲʣʙʘ.  

ʅʝ ʩʝ ʨʘʟʨʝʰʘʚʘ ʩʥʘʞʜʘʥʝ ʥʘ ʥʦʩʝʱʠʪʝ ʠ ʬʠʢʩʠʨʘʱʠʪʝ ʚʲʞʝʪʘ. ɼʦʧʫʩʢʘ ʩʝ ʚʨʷʟʚʘʥʝ ʥʘ 

ʠʟʦʣʘʪʦʨʠ ʚ ʜʦʣʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʩʘʤʦ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʪʜʝʣʷʥʝ ʥʘ ʩʝʢʮʠʠ ʚ ʛʘʨʠʪʝ. 

ʊʚʲʨʜʠʪʝ ʥʘʧʨʝʯʥʠʮʠ ʚʢʣʶʯʚʘʪ ʥʘʧʨʝʯʥʘ ʥʦʩʝʱʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʝʜʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ 

ʠʣʠ ʥʘʧʨʝʯʥʘ ʥʦʩʝʱʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʥʦʩʘʯʠ ʟʘ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʦʥʟʦʣʠ, ʢʘʪʦ 

ʦʩʠʛʫʨʷʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʢʘʯʚʘʥʝ ʥʘ ʚʩʷʢʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ. 

ʅʦʩʝʱʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʘ ʢʘʪʦ ʪʚʲʨʜʘ ʠʣʠ ʩʪʘʚʥʘ ʨʘʤʢʘ ʙʝʟ ʠʣʠ ʩ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʙʪʷʞʥʠ ʚʲʞʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʙʨʦʷ ʥʘ ʥʦʩʝʥʠʪʝ ʦʪ ʥʝʷ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʪʠʧʘ ʥʘ 

ʪʝʭʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ ʠ ʜʲʣʞʠʥʠʪʝ ʥʘ ʩʲʩʝʜʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ. ʆʪ ʢʦʥʩʪʨʫʢʪʠʚʥʠ 

ʩʲʦʙʨʘʞʝʥʠʷ ʥʝʡʥʘʪʘ ʜʲʣʞʠʥʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘ 45 m. ʂʦʥʩʪʨʫʢʮʠʷʪʘ  ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʪʚʲʨʜʠʪʝ ʥʘʧʨʝʯʥʠʮʠ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʧʨʦʝʢʪʘ ʠ ʦʜʦʙʨʷʚʘʪ ʦʪ ʚʲʟʣʦʞʠʪʝʣʷ. ʅʦʩʝʥʝʪʦ ʥʘ 

ʥʘʧʨʝʯʥʘʪʘ ʛʨʝʜʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʩ ʙʝʪʦʥʥʠ ʠʣʠ ʩʪʦʤʘʥʝʥʠ ʩʪʲʣʙʦʚʝ, ʢʘʪʦ ʨʝʰʝʥʠʝʪʦ ʩʝ 

ʦʧʨʝʜʝʣʷ ʦʪ ʧʨʦʝʢʪʘ. 
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ʀʟʦʣʘʪʦʨʠʪʝ, ʥʦʩʝʱʠ ʦʪʜʝʣʥʠʪʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʢʘʯʝʥʠ ʢʲʤ ʥʦʩʝʱʘʪʘ 

ʢʦʥʩʪʨʫʢʮʠʷ ʘʥʘʣʦʛʠʯʥʦ ʥʘ ʦʢʘʯʚʘʥʝʪʦ ʠʤ ʢʲʤ ʛʦʨʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʧʨʠ ʛʲʚʢʘʚʠʪʝ ʥʘʧʨʝʯʥʠʮʠ. 

ɺʨʲʟʢʠʪʝ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ ʢʲʤ ʬʠʢʩʠʨʘʱʦʪʦ ʚʲʞʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʦʪ ʣʝʛʠʨʘʥ ʤʝʜʝʥ ʪʝʣ ʩ 

ʜʠʘʤʝʪʲʨ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 4 mm. 

ʌʠʢʩʠʨʘʱʦʪʦ ʚʲʞʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʘʥʘʣʦʛʠʯʥʦ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʦʣʥʦ 

ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʧʨʠ ʛʲʚʢʘʚʠʪʝ ʥʘʧʨʝʯʥʠʮʠ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʥʝʛʦʚʦʪʦ ʧʨʝʢʲʩʚʘʥʝ ʠ ʩʥʘʞʜʘʥʝ, ʩ 

ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʩʣʫʯʘʠʪʝ ʢʦʛʘʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʝʛʦ ʜʘ ʙʲʜʘʪ ʚʨʷʟʘʥʠ  ʠʟʦʣʘʪʦʨʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ 

ʦʪʜʝʣʷʥʝ ʥʘ ʩʝʢʮʠʠ ʚ ʛʘʨʠʪʝ. 

ɼʦʧʫʩʢʘ ʩʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʝʰʝʥʠʝ ʥʘ ʪʚʲʨʜʠ ʥʘʧʨʝʯʥʠʮʠ ʙʝʟ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʩ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʪʦʡʢʠ ʠ ʝʜʥʦʧʲʪʥʠ ʢʦʥʟʦʣʠ. 

 

5.7.2.5. ɻʘʙʘʨʠʪʥʘ ʨʘʤʢʘ 

 ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʛʘʙʘʨʠʪʥʠ ʨʘʤʢʠ ʩʲʱʠʪʝ ʜʘ ʩʝ ʨʘʟʧʦʣʦʞʘʪ ʜʚʫʩʪʨʘʥʥʦ ʠ ʫʩʧʦʨʝʜʥʦ 

ʥʘ ʞʝʣʝʟʦʧʲʪʥʦʪʦ ʪʨʘʩʝ, ʥʘ ʨʘʟʩʪʦʷʥʠʝ 8 m ʦʪ ʙʣʠʟʢʘʪʘ ʨʝʣʩʘ. ɼʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʣʝʜʥʠʪʝ 

ʤʘʪʝʨʠʘʣʠʪʝ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʝʜʠʥ ʙʨʦʡ ʛʘʙʘʨʠʪʥʘ ʨʘʤʢʘ, ʘ ʠʤʝʥʥʦ: 

- ɾɹ ʩʪʲʣʙ ʪʠʧ ʉɹʄʂ 37/11,15 ʤʘʨʢʠʨʘʥʠ ʩʲʩ ʩʚʝʪʣʦʦʪʨʘʞʘʪʝʣʥʘ ʙʦʷ ʥʘ 2,00 m ʦʪ ʦʩʥʦʚʘʪʘ 

ʠʤ 

- ʅʦʩʝʱʦ ʠ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʦʪ ʧʦʮʠʥʢʦʚʘʥʦ ʩʪʦʤʘʥʝʥʦ ʚʲʞʝ 1ʭ19 ʩ ʜʠʘʤʝʪʲʨ 25 mm 

- ɻʲʚʢʘʚʠ ʤʥʦʛʦʞʠʯʥʠ ʩʪʨʫʥʠ Bz II 10 mm 

- ʇʣʦʩʢʠ ʤʝʪʘʣʥʠ ʰʠʥʠ ʩ ʨʘʟʤʝʨʠ 250x50x5 mm, ʩʪʦʤʘʥʘ ɸ3 ʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʦ ʦʮʚʝʪʷʚʘʥʝ 

ʯʝʨʚʝʥʦ-ʙʷʣʦ 

- ɿʘʙʨʘʥʠʪʝʣʝʥʠ ʟʥʘʮʠ ɺ 16 Ăɿʘʙʨʘʥʝʥʦ ʚʣʠʟʘʥʝʪʦ ʥʘ ʇʇʉ ʩ ʚʠʩʦʯʠʥʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʪʦʚʘʨʘ 

ʧʦ-ʛʦʣʷʤʘ ʦʪ 4,5 mò 

-  

 

 



ʊʉ - ɾʀ-007 (2019) ʩʪʨ. 37 

 

5.7.3. ʀʟʦʣʘʪʦʨʠ 

ʀʟʦʣʘʪʦʨʠʪʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʥʠʚʦ ʥʘ ʠʟʦʣʘʮʠʷʪʘ ʥʘ 

ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʩʧʨʷʤʦ ʟʘʟʝʤʝʥʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʨʷʙʚʘ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ 

ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: 

ʘ) ʂʦʥʩʪʨʫʢʮʠʷ 

ʇʦ ʩʚʦʝʪʦ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠʟʦʣʘʪʦʨʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ: 

- ɸʥʢʝʨʥʠ ï ʟʘ ʘʥʢʝʨʠʨʘʥʝ ʥʘ: ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʥʘ ʪʝʭʥʠ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ ʠʣʠ ʥʦʩʝʱʠ 

ʚʲʞʝʪʘ; ʟʘʭʨʘʥʚʘʱʠ, ʦʙʭʦʜʥʠ ʠ ʫʩʠʣʚʘʱʠ ʬʠʜʝʨʠ; ʩʨʝʜʥʠ ʘʥʢʝʨʦʚʢʠ ʠ ʜʨ.  

- ʂʦʥʟʦʣʥʠ ʘʥʢʝʨʥʠ ï ʟʘ: ʚʢʣʶʯʚʘʥʝ ʚ ʪʷʛʠ ʥʘ ʢʦʥʟʦʣʠ, ʚ ʪʦʯʢʠʪʝ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠ 

ʤʨʝʞʠ ʢʲʤ ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ, ʤʥʦʛʦʧʲʪʥʠ ʢʦʥʟʦʣʠ ʠʣʠ ʜʨʫʛʠ ʥʦʩʝʱʠ ʢʦʥʩʪʨʫʢʮʠʠ; ʦʢʘʯʚʘʥʝ ʥʘ 

ʟʘʭʨʘʥʚʘʱʠ, ʦʙʭʦʜʥʠ ʠ ʫʩʠʣʚʘʱʠ ʬʠʜʝʨʠ ʢʲʤ ʟʘʟʝʤʝʥʠ ʢʦʥʟʦʣʠ; ʘʥʢʝʨʠʨʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ 

ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ ʠ ʜʨ. 

- ʌʠʢʩʘʪʦʨʥʠ ï ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʬʠʢʩʠʨʘʱʠ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʝʣʝʤʝʥʪʠ ʢʲʤ ʟʘʟʝʤʝʥʠ ʥʦʩʝʱʠ 

ʢʦʥʩʪʨʫʢʮʠʠ (ʤʥʦʛʦʧʲʪʥʠ ʢʦʥʟʦʣʠ, ʬʠʢʩʘʪʦʨʥʠ ʦʙʪʷʞʢʠ ʠ ʜʨ.).   

- ʂʦʥʟʦʣʥʠ ʦʧʦʨʥʠ ï ʟʘ ʠʟʦʣʘʮʠʷ ʥʘ ʢʦʥʟʦʣʥʠ ʪʨʲʙʠ ʠ ʟʘ ʪʷʭʥʘʪʘ ʚʨʲʟʢʘ ʢʲʤ ʩʪʲʣʙʦʚʝʪʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. 

- ʇʦʜʧʦʨʥʠ (ʩʪʦʷʱʠ) ï ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʟʘʭʨʘʥʚʘʱʠ, ʦʙʭʦʜʥʠ ʠ ʫʩʠʣʚʘʱʠ ʬʠʜʝʨʠ ʢʲʤ  ʚʲʨʭʦʚʠ 

ʢʦʥʟʦʣʠ, ʧʦʜʚʝʞʜʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʲʝʜʠʥʠʪʝʣʠ ʢʲʤ ʨʘʟʝʜʠʥʠʪʝʣʠ, ʚ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʩʘʤʠʪʝ 

ʨʘʟʝʜʠʥʠʪʝʣʠ ʠ ʜʨ. 

- ʊʫʥʝʣʥʠ ï ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʚ ʪʫʥʝʣʠ ʩ ʦʛʨʘʥʠʯʝʥ ʛʘʙʘʨʠʪ. 

ɿʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘʪʘ ʦʪ ʪʠʧʦʚʝ ʠʟʦʣʘʪʦʨʠ ʩʝ ʜʦʧʫʩʢʘ ʢʦʥʟʦʣʥʠʪʝ ʘʥʢʝʨʥʠ ʠ 

ʬʠʢʩʘʪʦʨʥʠʪʝ ʠʟʦʣʘʪʦʨʠ ʜʘ ʙʲʜʘʪ ʟʘʤʝʥʷʥʠ ʩ ʘʥʢʝʨʥʠ. 

ɺʲʥʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ ʠ ʪʝʭʥʠʪʝ ʢʠʪʦʚʢʠ (ʚʨʲʟʢʠ ʩʲʩ ʟʘʢʨʝʧʚʘʱʘʪʘ 

ʘʨʤʘʪʫʨʘ) ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʟʘʱʠʪʘ ʩʨʝʱʫ ʧʦʚʨʝʜʠ ʦʪ ʤʝʩʪʥʠ ʘʪʤʦʩʬʝʨʥʠ ʟʘʤʲʨʩʷʚʘʥʠʷ, 

ʥʠʩʢʦʚʦʣʪʦʚʘ ʝʨʦʟʠʷ, ʝʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ ʨʝʘʢʮʠʠ ʠ ʚʦʜʥʦ ʦʪʤʠʚʘʥʝ, ʢʘʢʪʦ ʠ ʜʘ ʧʦʟʚʦʣʷʚʘʪ 

ʧʦʯʠʩʪʚʘʥʝ ʩ ʝʩʪʝʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ ʠ ʨʲʯʥʦ ʪʨʝʪʠʨʘʥʝ. ɺʨʲʟʢʠʪʝ ʥʘ ʟʘʢʨʝʧʚʘʱʘʪʘ ʘʨʤʘʪʫʨʘ ʢʲʤ 

ʪʷʣʦʪʦ ʥʘ ʠʟʦʣʘʪʦʨʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʜʝʞʜʥʦ ʟʘʱʠʪʝʥʠ ʩʨʝʱʫ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʚʣʘʛʘ, ʭʠʤʠʯʝʩʢʠ 

ʚʲʟʜʝʡʩʪʚʠʷ ʠʣʠ ʦʛʦʣʚʘʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʤʝʥʠʪʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠʣʠ ʥʘ ʪʦʢʘ ʥʘ ʫʪʝʯʢʘ.  

ɿʘʢʨʝʧʚʘʱʘʪʘ ʘʨʤʘʪʫʨʘ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʨʘʙʦʪʚʘ ʦʪ ʤʘʪʝʨʠʘʣʠ ʩʲʛʣʘʩʥʦ 

ʨʘʟʜʝʣ 5.7.9. ɿʘ ʦʧʨʦʩʪʷʚʘʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘʪʘ ʥʘ 

ʠʟʧʦʣʟʚʘʥʠʪʝ ʠʟʦʣʘʪʦʨʠ, ʪʝʭʥʠʪʝ ʘʨʤʘʪʫʨʥʠ ʯʘʩʪʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʪ ʪʠʧʘ: Ăʫʭʦ ï ʫʭʦò ï ʟʘ 

ʘʥʢʝʨʥʠʪʝ;  Ăʫʭʦ ï ʪʨ̡ʙʘ 2 ʮʦʣʘò ʠʣʠ Ăʪʨʲʙʘ ï ʪʨʲʙʘ 2 ʮʦʣʘò ï ʟʘ ʢʦʥʟʦʣʥʠʪʝ ʦʧʦʨʥʠ ʠ  Ăʧʝʩʪʠʢ ï 

ʢʨʘʪʫʥʢʘò ï ʟʘ ʪʫʥʝʣʥʠʪʝ ʠʟʦʣʘʪʦʨʠ. 

ʅʦʚʦ ʧʨʦʠʟʚʝʞʜʘʥʠʪʝ ʠʣʠ ʜʦʩʪʘʚʷʥʠ ʪʠʧʦʚʝ ʠʟʦʣʘʪʦʨʠ ʧʦ ʩʚʦʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʠ 

ʧʨʠʩʲʝʜʠʥʠʪʝʣʥʠ ʨʘʟʤʝʨʠ, ʝʣʝʢʪʨʦʠʟʦʣʘʮʠʦʥʥʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠ ʢʘʯʝʩʪʚʘ  ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʩʲʚʤʝʩʪʠʤʠ ʩ ʜʦʩʝʛʘ ʧʨʠʣʘʛʘʥʠʪʝ ʚ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠʪʝ ʞ.ʧ. ʫʯʘʩʪʲʮʠ, ʪ.ʝ. ʜʘ ʧʦʟʚʦʣʷʚʘʪ ʜʠʨʝʢʪʥʦ 

ʠʟʧʦʣʟʚʘʥʝ ʧʨʠ ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠ ʠ ʨʝʥʦʚʘʮʠʦʥʥʠ ʨʘʙʦʪʠ.  

ʄʘʪʝʨʠʘʣʠ:  

ɺ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʢʦʤʧʦʟʠʪʥʠ, ʧʦʣʠʤʝʨʥʠ ʠʟʦʣʘʪʦʨʠ, 

ʠʟʨʘʙʦʪʝʥʠ ʦʪ ʧʲʨʚʘ ʛʨʫʧʘ ʤʘʪʝʨʠʘʣʠ (ʢʣʘʩ 1ɸ.4.5, ʩʲʛʣʘʩʥʦ IEC 60587) ʩʲʩ ʩʪʦʡʥʦʩʪ ʥʘ 

ʩʨʘʚʥʠʪʝʣʥʠʷ ʪʨʝʢʠʥʛ ʠʥʜʝʢʩ (ʩʲʛʣʘʩʥʦ IEC 60112) ʉʊɯ ² 600. 

ʙ) ɽʣʝʢʪʨʦʠʟʦʣʘʮʠʦʥʥʠ ʢʘʯʝʩʪʚʘ 

ʀʟʠʩʢʚʘʥʦʪʦ, ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50124-1:2001 ʠ ɹɼʉ EN 60071-1, ʠʟʦʣʘʮʠʦʥʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʟʘ ʦʙʦʨʫʜʚʘʥʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ ʞʝʣʝʟʦʧʲʪʥʘ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʱʘ 

ʩʠʩʪʝʤʘ ʩ ʥʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ 25 kV (ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50163), ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ  52 kV.  

ʆʪʥʝʩʝʥʦ ʢʲʤ ʠʟʦʣʘʪʦʨʠʪʝ ʪʦʚʘ ʠʟʠʩʢʚʘʥʝ ʦʧʨʝʜʝʣʷ ʥʦʤʠʥʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʤʧʫʣʩʥʠʪʝ 
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ʧʨʦʙʠʚʥʠ ʥʘʧʨʝʞʝʥʠʷ, ʢʦʠʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʘʪʝʛʦʨʠʷʪʘ ʥʘ ʧʨʝʥʘʧʨʝʞʝʥʠʷʪʘ ʚ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦ-ʥʠʩʢʠ ʦʪ 250 kV  ʟʘ ʢʘʪʝʛʦʨʠʷ OV3 (ʜʠʨʝʢʪʥʦ ʩʚʲʨʟʘʥʠ ʩ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ, ʥʝʟʘʱʠʪʝʥʠ, ʙʝʟ ʚʠʩʦʢʠ ʧʦ ʩʪʦʡʥʦʩʪ ʧʨʝʥʘʧʨʝʞʝʥʠʷ) ʠ 325 kV  ï ʟʘ ʢʘʪʝʛʦʨʠʷ OV4 (ʩʲʱʦ 

ʢʘʪʦ OV3, ʥʦ ʟʘʩʪʨʘʰʝʥʠ ʦʪ ʧʦʚʨʝʜʠ ʦʪ ʤʲʣʥʠʠ). ʊʝʟʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʤʧʫʣʩʥʠʪʝ ʧʨʦʙʠʚʥʠ 

ʥʘʧʨʝʞʝʥʠʷ ʦʧʨʝʜʝʣʷʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʠʟʧʠʪʚʘʪʝʣʥʠʪʝ ʥʘʧʨʝʞʝʥʠʷ ʩ ʧʨʦʤʠʰʣʝʥʘ ʯʝʩʪʦʪʘ 50 

Hz, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʝ ʧʦ-ʥʠʩʢʠ ʦʪ 95 kV  ï ʧʨʠ ʩʪʦʡʥʦʩʪ ʥʘ ʠʤʧʫʣʩʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ 250 kV 

ʠ 140 kV  ï ʧʨʠ 325 kV. ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʠʟʦʣʘʪʦʨʠ ʩ ʫʩʠʣʝʥʘ ʠʣʠ ʜʚʦʡʥʘ 

ʠʟʦʣʘʮʠʷ ʠʤʧʫʣʩʥʠʪʝ ʧʨʦʙʠʚʥʠ ʥʘʧʨʝʞʝʥʠʷ ʨʝʩʧ. ʠʟʧʠʪʚʘʪʝʣʥʠʪʝ ʥʘʧʨʝʞʝʥʠʷ ʩ ʧʨʦʤʠʰʣʝʥʘ 

ʯʝʩʪʦʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 1,6 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʠ, ʪ.ʝ. 400 kV ʠ 520 kV ï ʠʤʧʫʣʩʥʠ ʠ 152 kV ʠ 224 kV 

ʧʨʠ 50 Hz. 

ʂʘʪʦ ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʤʧʫʣʩʥʦʪʦ ʧʨʦʙʠʚʥʦ ʥʘʧʨʝʞʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʝʤʘ ʧʦ-

ʤʘʣʢʘʪʘ ʩʪʦʡʥʦʩʪ ʦʪ  ʠʟʧʠʪʚʘʥʝ ʩ ʧʦʣʦʞʠʪʝʣʥʘ ʠ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʘʥʜʘʨʪʥʘ ʠʤʧʫʣʩʥʘ ʚʲʣʥʘ, ʘ ʢʘʪʦ 

ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʦʙʠʚʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʩ ʧʨʦʤʠʰʣʝʥʘ ʯʝʩʪʦʪʘ 50 Hz ï ʥʘʡ-ʤʘʣʢʘʪʘ 

ʩʪʦʡʥʦʩʪ ʦʪ ʧʨʦʙʠʚʥʠʪʝ ʥʘʧʨʝʞʝʥʠʷ ʥʘ ʩʫʭ ʠ ʤʦʢʲʨ ʠʟʦʣʘʪʦʨ, ʚʲʚ ʚʝʨʪʠʢʘʣʥʦ, ʭʦʨʠʟʦʥʪʘʣʥʦ ʠ ʧʦʜ 

450 ʧʦʣʦʞʝʥʠʝ. 

ʄʠʥʠʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʲʪʷ ʥʘ ʪʦʢʘ ʥʘ ʫʪʝʯʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʠʟʙʨʘʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʘʪʝʨʠʘʣʘ ʥʘ ʠʟʦʣʘʪʦʨʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʤʲʨʩʝʥʦʩʪ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 

ʩʲʛʣʘʩʥʦ ʩʪʦʡʥʦʩʪʠʪʝ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

 

 ʉʪʝʧʝʥ ʥʘ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ: 

ɿʘ ʥʘʧʨʝʞʝʥʠʷ ʥʘʜ 1000 V ʉʲʱʦ, ʥʦ ʥʘʜ 500 V 

ʄʘʪʝʨʠʘʣ 

ʛʨʫʧʘ: PD1 PD2 PD3 PD3A PD4 PD4A PD4B 

ɯ 3,2 5,0 12,5 20,0 25,0 30,0 40,0 

ɯɯ 4,0 7,1 14,0 25,0 30,0 40,0 50,0 

ɯɯɯ ɸ 6,0 10,0 16,0 32,0  

ɯɯɯ ɺ ʅʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘʪ 

 

ɿʘʙʝʣʝʞʢʘ: ɻʨʫʧʘʪʘ ʠ ʢʣʘʩʲʪ ʥʘ ʤʘʪʝʨʠʘʣʘ ʥʘ ʠʟʦʣʘʪʦʨʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʥʝʛʦʚʠʷ ʪʨʝʢʠʥʛ ʠʥʜʝʢʩ ʩʲʛʣʘʩʥʦ IEC 60112 ʠ IEC 60587 ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ʤʘʪʝʨʠʘʣ ʛʨʫʧʘ I  -  600 ¢ CTI ʠʣʠ ʢʣʘʩ 1ɸ4.5 

- ʤʘʪʝʨʠʘʣ ʛʨʫʧʘ II  -  400 ¢ CTI < 600 ʠʣʠ ʢʣʘʩ 1ɸ3.5 

- ʤʘʪʝʨʠʘʣ ʛʨʫʧʘ III  A  -  175 ¢ CTI < 400  ʠʣʠ ʢʣʘʩ 1ɸ2.5 

- ʤʘʪʝʨʠʘʣ ʛʨʫʧʘ III  B  -  100 ¢ CTI  < 175  ʠʣʠ ʢʣʘʩ 1ɸ.0 

ʇʨʠ ʠʟʦʣʘʪʦʨʠ ʩ ʫʩʠʣʝʥʘ ʠʣʠ ʜʚʦʡʥʘ ʠʟʦʣʘʮʠʷ ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʲʪʷ ʥʘ ʪʦʢʘ ʥʘ ʫʪʝʯʢʘ ʪʨʷʙʚʘ 

ʜʘ ʙʲʜʝ ʜʚʫʢʨʘʪʥʦ ʧʦ-ʚʠʩʦʢʘ. 

ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʤʠʥʠʤʘʣʥʦʪʦ ʠʟʦʣʘʮʠʦʥʥʦ ʨʘʟʩʪʦʷʥʠʝ ʧʦ ʚʲʟʜʫʭʘ (ʤʠʥʠʤʘʣʥʘ ʜʲʣʞʠʥʘ 

ʥʘ ʧʲʪʷ ʥʘ ʜʲʛʘʪʘ) ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʝ ʧʦ-ʥʠʩʢʠ ʦʪ 480 mm ï ʟʘ ʠʟʦʣʘʪʦʨʠ ʩ ʠʤʧʫʣʩʥʦ ʧʨʦʙʠʚʥʦ 

ʥʘʧʨʝʞʝʥʠʝ 250 kV ʠ 600 mm ï ʧʨʠ 325 kV (ɹɼʉ EN 50124-1:2001,ʪʘʙʣ.ɸ.3) 

ʚ) ʗʢʦʩʪʥʠ ʢʘʯʝʩʪʚʘ 

ʅʦʤʠʥʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʟʜʨʘʚʠʥʘʪʘ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ ʥʘ ʦʧʲʥ, ʦʛʲʚʘʥʝ ʠ ʫʩʫʢʚʘʥʝ 

ʩʲʛʣʘʩʥʦ ɹɼʉ ɽN 50119 ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦ-ʛʦʣʝʤʠ ʠʣʠ ʨʘʚʥʠ ʥʘ 95 % ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʥʦʤʠʥʘʣʥʘ 

ʟʜʨʘʚʠʥʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʚ ʢʦʠʪʦ ʪʝ ʩʝ ʧʨʠʣʘʛʘʪ. ɽʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ 
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ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʠ ʫʩʣʦʚʠʝʪʦ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʦʧʫʩʪʠʤʠʪʝ ʨʘʙʦʪʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʥʘ 

ʠʟʦʣʘʪʦʨʠʪʝ ʜʘ ʥʝ ʧʨʝʚʠʰʘʚʘʪ 40% ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʝʭʥʠʪʝ ʥʦʤʠʥʘʣʥʠ ʷʢʦʩʪʠ ʥʘ 

ʦʧ̡ʥ, ʦʛʲʚʘʥʝ ʠʣʠ ʫʩʫʢʚʘʥʝ.  

ɿʘ ʚʩʠʯʢʠ ʪʠʧʦʚʝ ʠʟʦʣʘʪʦʨʠ ʪʨʷʙʚʘ ʜʘ ʙ̡ʜʘʪ ʛʘʨʘʥʪʠʨʘʥʠ ʧʦʩʦʯʝʥʠʪʝ ʚ ʪʘʙʣʠʮʘʪʘ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʦʤʠʥʘʣʥʠʪʝ (ʍʥʦʤ), ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ ʨʘʙʦʪʥʠ (ʍʜʦʧ.ʨ.), ʤʘʢʩʠʤʘʣʥʠʪʝ (ʍʤʘʭ) 

ʠ ʠʟʧʠʪʚʘʪʝʣʥʠʪʝ (ʍʠʟʧ) ʥʘʪʦʚʘʨʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠ ʟʘ ʢʦʥʢʨʝʪʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠʪʝ 

ʫʯʘʩʪʲʮʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʨʘʙʦʪʥʦʪʦ 

ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʠʟʦʣʘʪʦʨ ï ʍʨ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ¢ ʍʜʦʧ.ʨ.  ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʥʦʤʠʥʘʣʥʠʪʝ, 

ʤʘʢʩʠʤʘʣʥʠʪʝ ʠ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ ʨʘʙʦʪʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʛʘʨʘʥʪʠʨʘʥʠ ʩʲʩ 

ʩʝʨʪʠʬʠʢʘʪʠ ʦʪ ʪʠʧʦʚʠ ʠʟʧʠʪʚʘʥʠʷ, ʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʠʟʧʠʪʚʘʪʝʣʥʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ ï ʩ ʧʨʦʪʦʢʦʣ 

ʟʘ ʧʨʠʝʤʥʠ ʠʟʧʠʪʚʘʥʠʷ ʠʣʠ ʧʨʦʪʦʢʦʣ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ.   

ʊʘʙʣʠʮʘ  

ʊʠʧ ʥʘ ʠʟʦʣʘʪʦʨʘ: 
ʅʘʪʦʚʘʨʚʘʥʝ:  

ɺʠʜ   ʍʤʘʭ > ʦʪ ʍʥʦʤ ʍʠʟʧ ʍʜʦʧ.ʨ. 

ɸʥʢʝʨʝʥ  ʆʧʲʥ, kN 73,7 70,0 50,0 20,0 

ʂʦʥʟʦʣʝʥ ʘʥʢʝʨʝʥ ʆʧʲʥ, kN 32,0 30,0 25,0 10,0 

ʌʠʢʩʘʪʦʨʝʥ ʆʧʲʥ, kN 16,0 15,0 12,5 5,0 

ʂʦʥʟʦʣʝʥ ʦʧʦʨʝʥ ʆʧʲʥ, kN 

ʆʛʲʚʘʥʝ, kNm  

ʅʘʪʠʩʢ, kN  

32,0 

3,8 

38,0 

30,0 

3,6 

36,0 

25,0 

3,0 

30,0 

10,0 

1,2 

12,0 

ʇʦʜʧʦʨʝʥ (ʩʪʦʷʱ) ʆʛʲʚʘʥʝ, kNm 

ʅʘʪʠʩʢ, kN 

7,6 

32,0 

7,2 

30,0 

6,0 

25,0 

2,4 

10,0 

ʊʫʥʝʣʝʥ  ʆʧʲʥ, kN  9,5 9,0 7,5 3,0 

 

ʛ) ɸʢʩʠʘʣʥʠ, ʨʘʜʠʘʣʥʠ ʠ ʲʛʣʦʚʠ ʦʪʢʣʦʥʝʥʠʷ 

ɸʢʩʠʘʣʥʠʪʝ ʠ ʨʘʜʠʘʣʥʠ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʦʩʪʘ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦ-ʛʦʣʝʤʠ 

ʦʪ: ʟʘ ʠʟʦʣʘʪʦʨʠ ʩ ʜʲʣʞʠʥʘ ʥʘ ʪʷʣʦʪʦ ʧʦ-ʤʘʣʢʘ ʠʣʠ ʨʘʚʥʘ ʥʘ 750 mm ï ʦʪ 1,4% ʦʪ ʜʲʣʞʠʥʘʪʘ, ʨʝʩʧ. 

ʜʠʘʤʝʪʲʨʘ ʥʘ ʠʟʦʣʘʪʦʨʘ, ʘ ʟʘ ʪʝʟʠ ʩ ʜʲʣʞʠʥʘ ï ʧʦ-ʛʦʣʷʤʘ ʦʪ 750 mm ï 1,2 % ʦʪ ʪʝʟʠ ʨʘʟʤʝʨʠ. 

ʒʛʣʦʚʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʠʟʦʣʘʪʦʨʠ ʩ ʘʨʤʘʪʫʨʘ ʩ ʫʭʦ ʠʣʠ ʩ ʜʚʝ ʫʰʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘʪ 

40 ʢʘʢʪʦ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʦʩʪʘ ʥʘ ʠʟʦʣʘʪʦʨʘ, ʪʘʢʘ ʠ ʚ ʥʘʧʨʝʯʥʘ ʨʘʚʥʠʥʘ ʩʠʤʝʪʨʘʣʘ ʥʘ ʘʨʤʘʪʫʨʘʪʘ. 

ʜ)  ɼʦʧʲʣʥʠʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʢʦʤʧʦʟʠʪʥʠʪʝ ʠʟʦʣʘʪʦʨʠ: 

- ɼʘ ʙʲʜʘʪ ʦʛʥʝʫʩʪʦʡʯʠʚʠ ʪ.ʝ. ʫʩʪʦʡʯʠʚʠ ʥʘ ʟʘʧʘʣʚʘʥʝ, ʦʛʨʘʥʠʯʘʚʘɦʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ 

ʧʣʘʤʲʢʘ ʠ ʧʨʠʪʝʞʘʚʘʱʠ ʩʘʤʦʛʘʩʠʪʝʣʥʠ ʩʚʦʡʩʪʚʘ. ʆʪʜʝʣʝʥʠʪʝ ʧʨʠ ʛʦʨʝʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʥʘ 

ʠʟʦʣʘʪʦʨʠʪʝ ʛʘʟʦʚʝ ʜʘ ʙʲʜʘʪ ʥʝʪʦʢʩʠʯʥʠ ʠ ʩ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʥʝʧʨʦʟʨʘʯʥʦʩʪ. 

- ɼʘ ʙʲʜʘʪ ʚʘʥʜʘʣʦʫʩʪʦʡʯʠʚʠ, ʪ.ʝ. ʜʘ ʠʟʜʲʨʞʘʪ ʥʘ ʫʜʘʨʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 20 g. 

- ɼʘ ʙʲʜʘʪ ʠʩʢʨʦ, ʪʨʝʢʠʥʛʦ ʠ ʝʨʦʟʠʦʥʥʦ ʫʩʪʦʡʯʠʚʠ, ʢʘʪʦ ʧʨʠ ʠʟʧʠʪʚʘʥʝ ʚ ʩʦʣʝʥʘ ʩʨʝʜʘ ʚ 

ʪʝʯʝʥʠʝ ʥʘ 1000 ʯʘʩʘ ʥʘʨʫʰʝʥʠʷʪʘ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʠʟʦʣʘʪʦʨʘ ʜʘ ʥʝ ʩʘ ʧʦ-ʛʦʣʝʤʠ ʦʪ 30% ʦʪ 

ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʥʝʛʦʚʘʪʘ ʚʲʥʰʥʘ ʦʙʚʠʚʢʘ (ʤʘʥʪʠʷ). 

ʝ) ʀʟʧʠʪʚʘʥʝ 

ɽʣʝʢʪʨʦʠʟʦʣʘʮʠʦʥʥʠʪʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠ ʢʘʯʝʩʪʚʘ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʯʨʝʟ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʭʥʠʪʝ ʠʟʧʠʪʚʘʥʠʷ, ʢʘʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʘʜʠʠʪʝ ʥʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʝ ʧʨʠʣʘʛʘʪ ʝʜʠʥ ʠʣʠ ʜʨʫʛ ʚʠʜ ʪʝʩʪʦʚʝ ï ʪʠʧʦʚ, ʧʦʜʙʦʨʝʥ ʠʣʠ ʧʨʠʝʤʝʥ. 

 ʆʙʝʤʲʪ ʥʘ ʦʪʜʝʣʥʠʪʝ ʚʠʜʦʚʝ ʪʝʩʪʦʚʝ ʠ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʧʠʪʚʘʥʠʷʪʘ  ʥʘ 

ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʠʟʦʣʘʪʦʨʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʲʛʣʘʩʥʦ ɹɼʉ EN 60383-1:2003, ʘ ʟʘ 

ʢʦʤʧʦʟʠʪʥʠʪʝ ï ʜʦʧʲʣʥʠʪʝʣʥʦ ʠ ʩʲʛʣʘʩʥʦ:  EN 61952 (ɯɽʉ 61952) ʠ ɯɽʉ 61109 ï ʟʘ ʠʟʦʣʘʪʦʨʠʪʝ 
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ʨʘʙʦʪʝʱʠ ʥʘ ʦʧʲʥ, ɯɽʉ 61467 ï ʟʘ ʠʟʦʣʘʪʦʨʠʪʝ ʨʘʙʦʪʝʱʠ ʥʘ ʦʛʲʚʘʥʝ, EN 60707 ï ʪʝʩʪ ʟʘ 

ʟʘʧʘʣʠʤʦʩʪ, HD 405 ï ʪʝʩʪ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ ʩʨʝʱʫ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʦʛʲʥ, HD 606 ï ʪʝʩʪ ʟʘ 

ʝʤʠʩʠʷ ʥʘ ʛʘʟʦʚʝ, HD 602 ï ʪʝʩʪ ʟʘ ʪʦʢʩʠʯʥʦʩʪ ʥʘ ʛʘʟʦʚʝʪʝ, ʝʤʠʪʠʨʘʥʠ ʧʨʠ ʛʦʨʝʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ 

ʥʘ ʠʟʦʣʘʪʦʨʘ ʠ ANSI C29.1 ï ʪʝʩʪ ʟʘ ʫʜʘʨʦʫʩʪʦʡʯʠʚʦʩʪ. 

ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʠʝʤʝʥ ʪʝʩʪ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʟʘ ʚʩʝʢʠ ʝʜʠʥ ʧʨʦʠʟʚʝʜʝʥ ʠʟʦʣʘʪʦʨ.  

5.7.4. ʅʘʪʷʛʘʱʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʢʦʤʧʝʥʩʘʪʦʨʠ 

ɿʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʟʘʜʘʜʝʥʦʪʦ ʩ ʧʨʦʝʢʪʘ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʦʧʲʥ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ 

ʢʦʤʧʝʥʩʠʨʘʥʠʪʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʠʟʤʝʥʷʱʠ ʩʚʦʷʪʘ ʜʲʣʞʠʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʟʘʜʘʜʝʥ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʝʡʩʪʚʘʱʠ ʥʘʪʷʛʘʱʠ ʫʩʪʨʦʡʩʪʚʘ (ʢʦʤʧʝʥʩʘʪʦʨʠ). ʇʦ ʩʚʦʷʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʪʝ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʤʝʭʘʥʠʯʥʠ - ʤʦʥʦʙʣʦʢʦʚʠ (ʙʘʨʘʙʘʥʥʠ) ʤʥʦʛʦʨʦʣʢʦʚʠ (ʧʦʣʠʩʧʘʩʪʥʠ) ʠ ʭʠʜʨʘʚʣʠʯʥʠ, 

ʧʥʝʚʤʘʪʠʯʥʠ, ʛʘʟʦʚʦ-ʭʠʜʨʘʚʣʠʯʥʠ ʠ ʜʨ. 

ɺ ʢʦʤʧʝʥʩʠʨʘʥʠʪʝ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʥʘ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʤʦʥʦʙʣʦʢʦʚʠ ʧʦʣʠʩʧʘʩʪʥʠ ʢʦʤʧʝʥʩʘʪʦʨʠ ʩ ʧʨʝʚʦʜʥʦ ʦʪʥʦʰʝʥʠʝ ʂʢ = 1 : 4 (ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʩʠʣʘʪʘ ʦʪ ʤʘʩʘʪʘ ʥʘ ʢʦʤʧʝʥʩʠʨʘʱʠʪʝ ʪʝʞʝʩʪʠ ʠ ʩʲʟʜʘʚʘʥʘʪʘ ʥʘ ʠʟʭʦʜʘ ʥʘ ʢʦʤʧʝʩʘʪʦʨʘ ʦʧʲʥʥʘ 

ʩʠʣʘ) ʠ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʧʦʣʝʟʥʦ ʜʝʡʩʪʚʠʝ ² 0,9 (ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʠʥʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʦʧʲʥʥʘʪʘ 

ʩʠʣʘ ʥʘ ʠʟʭʦʜʘ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʘ ʠ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ ʦʪ ʧʨʝʚʦʜʥʦʪʦ ʦʪʥʦʰʝʥʠʝ ʠ ʩʠʣʘʪʘ ʦʪ ʤʘʩʘʪʘ ʥʘ 

ʪʝʞʝʩʪʠʪʝ). ʂʦʤʧʝʥʩʠʨʘʱʠʪʝ ʪʝʞʝʩʪʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʢʦʤʧʣʝʢʪʦʚʘʪ ʦʪ ʦʪʜʝʣʥʠ ʝʜʥʘʢʚʠ ʝʣʝʤʝʥʪʠ, 

ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʙʝʪʦʥ, ʯʫʛʫʥ, ʤʝʪʘʣʥʘ ʰʣʘʢʘ ʠ ʜʨ. ʄʘʩʘʪʘ ʥʘ ʦʪʜʝʣʝʥ ʝʣʝʤʝʥʪ ʥʝ ʪʨʷʙʚʘ ʜʘ 

ʧʨʝʚʠʰʘʚʘ 25,5 ° 0,125 kg (ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ ʩʠʣʘ ʦʪ 125 N). ʂʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʘ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʝʰʝʥʘ ʪʘʢʘ, ʯʝ ʧʨʠ ʩʢʲʩʚʘʥʝ ʥʘ ʥʷʢʦʡ ʦʪ ʘʥʢʝʨʠʨʘʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʜʘ ʩʝ ʙʣʦʢʠʨʘ 

ʥʝʛʦʚʠʷ ʩʚʦʙʦʜʝʥ ʭʦʜ. 

ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠ ʢʦʤʧʝʥʩʠʨʘʱʠ ʫʩʪʨʦʡʩʪʚʘ, ʛʘʟʦʚ ʪʠʧ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ 

ʦʪʛʦʚʘʨʷʪ ʥʘ ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: ʩʠʣʘ ʥʘ ʩʢʲʩʚʘʥʝ ï 191 kN; ʜʲʣʞʠʥʘ ʥʘ ʧʦʣʫ ʧʦʣʝ  ï  400 ï 800 

m.; ʤʘʢʩʠʤʘʣʥʘ ʩʠʣʘ ʥʘ ʥʘʪʷʛʘʥʝ: - 40 kN; ʤʘʢʩʠʤʘʣʝʥ ʭʦʜ ʧʨʠ ʢʦʤʧʝʥʩʠʨʘʥʝ ï 1.000 mm; 

ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ  -200 ʉõ+500 ʉ; ʜʲʣʞʠʥʘ ʥʘ ʛʘʟʦʚʠʷ ʢʦʤʧʝʥʩʘʪʦʨ 2550 mm. ɼʘ ʙʲʜʝ 

ʦʢʦʤʧʣʝʢʪʦʚʘʥ ʩ ʜʘʪʯʠʢ ʟʘ ʥʘʣʷʛʘʥʝ ʠ ʩʢʘʣʘ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ ʭʦʜʘ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʘ. 

ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʟʘ ʘʥʢʝʨʥʠ ʫʯʘʩʪʲʮʠ ʜʦ 1400 m.  

ʇʨʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩʲʩ ʩʝʟʦʥʥʦ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʨʠʣʘʛʘʪ ʚʠʥʪʦʚʠ ʦʙʪʝʛʘʯʠ, ʦʩʠʛʫʨʷʚʘʱʠ ʥʘʜʣʲʞʝʥ ʭʦʜ ʩʲʛʣʘʩʥʦ ʧʨʦʝʢʪʘ.  

ɿʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʬʠʢʩʠʨʘʱʠʪʝ ʚʲʞʝʪʘ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʧʨʫʞʠʥʥʠ ʦʙʪʝʛʘʯʠ.  

ɿʘ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ, ʨʘʚʥʠ ʠ ʥʘʜ 160 km/h, ʢʦʤʧʝʥʩʠʨʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ 

ʠ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʠʥʜʠʚʠʜʫʘʣʥʦ. 

5.7.5. ɸʨʤʘʪʫʨʥʠ ʠ ʩʢʨʝʧʠʪʝʣʥʠ ʜʝʪʘʡʣʠ. ʂʣʝʤʠ. 

ɸʨʤʘʪʫʨʥʠʪʝ ʯʘʩʪʠ, ʩʢʨʝʧʠʪʝʣʥʠʪʝ ʜʝʪʘʡʣʠ ʠ ʢʣʝʤʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʢʦʤʧʣʝʢʪʦʚʘʥʝ ʥʘ 

ʚʲʟʣʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʟʘ ʥʝʡʥʦʪʦ ʠʟʛʨʘʞʜʘʥʝ ʪʨʷʙʚʘ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʩʣʝʜʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ: 

- ɼʘ ʙʲʜʘʪ ʧʨʦʝʢʪʠʨʘʥʠ ʪʘʢʘ, ʯʝ ʩ ʤʠʥʠʤʘʣʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʦʪ ʪʝʭʥʠ ʚʠʜʦʚʝ ʠ ʪʠʧʦʨʘʟʤʝʨʠ ʜʘ 

ʙʜ̡ʝ ʧʦʢʨʠʚʘʥ ʤʘʢʩʠʤʘʣʝʥ ʙʨʦʡ ʩʣʫʯʘʠ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ.  

- ʊʷʭʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘ ʧʦ ʚʲʟʤʦʞʥʦʩʪ ʧʨʦʩʪ, ʥʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʠʛʫʨʝʥ 

ʤʦʥʪʘʞ ʙʝʟ ʦʧʘʩʥʦʩʪ ʦʪ ʪʨʘʚʤʠʨʘʥʝ ʥʘ ʤʦʥʪʴʦʨʠʪʝ. 

- ʄʘʪʝʨʠʘʣʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʚʥʠʤʘʪʝʣʥʦ ʧʦʜʙʠʨʘʥʠ ʩʲʦʙʨʘʟʥʦ 
ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʥʘ ʚʩʷʢʘ ʯʘʩʪ, ʝʣʝʤʝʥʪʠʪʝ ʩ ʢʦʠʪʦ ʪʷ ʩʝ ʩʚʲʨʟʚʘ ʠ ʝʣʝʢʪʨʦ- 

ʝʨʦʟʠʦʥʥʘʪʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ ʪʷʭ. ʆʩʥʦʚʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʣʟʫʚʘʪ ʩʘ    ʯʫʛʫʥ, 
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ʩʪʦʤʘʥʘ, ʙʨʦʥʟ ʠ ʚʠʩʦʢʦʷʢʦʩʪʥʠ ʘʣʫʤʠʥʠʝʚʠ ʩʧʣʘʚʠ ʩʲʛʣʘʩʥʦ ʪ. 5.7.9. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʦʣʟʚʘʥʝʪʦ 

ʥʘ ʤʝʩʠʥʛ.  

 ʂʣʝʤʠʪʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʜʠʨʝʢʪʥʘ ʚʨʲʟʢʘ ʩ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʠʣʠ ʙʨʦʥʟʦʚʠ ʥʦʩʝʱʠ 

ʚʲʞʝʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʙʨʦʥʟ ʠʣʠ ʣʝʛʠʨʘʥʘ ʤʝʜ ʩʲʛʣʘʩʥʦ ʪ. 5.7.9. 

 ɼʦʧʠʨʘʱʠ ʩʝ ʜʚʦʡʢʠ ʦʪ ʨʘʟʣʠʯʥʠ ʤʘʪʝʨʠʘʣʠ, ʧʨʠ ʢʦʠʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʣʠʪʠ 

ʧʨʦʪʠʯʘ ʢʦʥʪʘʢʪʥʘ ʝʨʦʟʠʷ ʢʘʪʦ ʥʘʧʨ. Cu (ʙʨʦʥʟ) ï Zn, Cu ï Al  ʠ ʜʨ., ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʷʛʚʘʪ. ɺ 

ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʢʦʥʪʘʢʪʘ ʝ ʥʘʣʦʞʠʪʝʣʝʥ ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʠ ʩʲʦʙʨʘʞʝʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʪʨʷʙʚʘ 

ʜʘ ʦʩʠʛʫʨʷʚʘ ʩʠʛʫʨʥʘ ʟʘʱʠʪʘ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʢʦʥʪʘʢʪʘ ʩʨʝʱʫ ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʚʣʘʛʘ. 

 ɼʦʧʫʩʢʘ ʩʝ ʦʪʜʝʣʥʠ ʝʣʝʤʝʥʪʠ ʠʣʠ ʪʝʭʥʠ ʯʘʩʪʠ ʜʘ ʙʲʜʘʪ ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʥʝʤʝʪʘʣʥʠ 

ʤʘʪʝʨʠʘʣʠ, ʢʘʪʦ ʥʘʧʨ. ʪʝʨʤʦʧʣʘʩʪʠ, ʜʫʨʦʧʣʘʩʪʠ, ʩʪʲʢʣʦʧʣʘʩʪʠ ʠ ʜʨ., ʘʢʦ ʪʷʭʥʘʪʘ ʛʦʜʥʦʩʪ ʝ 

ʧʦʪʚʲʨʜʝʥʘ ʦʪ ʜʲʣʛʦʛʦʜʠʰʥʠ ʧʨʠʣʦʞʝʥʠʷ ʚ ʝʢʩʧʣʦʘʪʘʮʠ̫ ʠʣʠ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʲʣʥʠ 

ʠʟʧʠʪʚʘʥʠʷ. 

- ʏʘʩʪʠʪʝ  ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʬʦʨʤʝʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʟʘʜʲʨʞʘʪ ʚʦʜʘ, ʚʦʜʝʱʦ ʜʦ ʧʦʚʠʰʘʚʘʥʝ 

ʩʢʣʦʥʥʦʩʪʪʘ ʢʲʤ ʢʦʨʦʟʠʷ ʠʣʠ ʨʘʟʨʫʰʘʚʘʥʝ ʦʪ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʥʝʡʥʦʪʦ ʟʘʤʨʲʟʚʘʥʝ. 

- ʂʘʥʘʣʠʪʝ ʟʘ ʧʨʦʚʦʜʥʠʮʠ ʚ ʯʘʩʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʪʘʢʘ ʦʬʦʨʤʝʥʠ, ʯʝ ʜʘ ʥʝ ʧʦʚʨʝʞʜʘʪ ʠʣʠ 
ʥʘʨʘʥʷʚʘʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʧʨʠ ʤʦʥʪʘʞʘ ʚ ʪʷʭ. ʀʟʭʦʜʠʪʝ ʥʘ ʢʘʥʘʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʬʦʨʤʝʥʠ ʪʘʢʘ, 

ʯʝ ʜʘ ʩʝ ʥʘʤʘʣʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦʜʨʷʟʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʧʨʠ ʪʝʭʥʠʪʝ ʢʦʣʝʙʘʥʠʷ ʠʣʠ 

ʚʠʙʨʘʮʠʠ. 

- ʉʢʨʝʧʠʪʝʣʥʠʪʝ ʜʝʪʘʡʣʠ (ʙʦʣʪʦʚʝ, ʛʘʡʢʠ, U ï ʙʦʣʪʦʚʝ, ʰʘʡʙʠ ʠ ʜʨ.) ʚ ʨʘʟʛʣʦʙʷʝʤʠ ʝʣʝʤʝʥʪʠ 

ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ  ʙʲʜʘʪ ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ ʩʲʛʣʘʩʥʦ EN 10083-

91, ʩ ʢʣʘʩ ʥʘ ʷʢʦʩʪ ʟʘ ʙʦʣʪʦʚʝʪʝ ʥʝ ʧʦ-ʤʘʣʲʢ ʦʪ 8.8, ʘ ʟʘ ʛʘʡʢʠʪʝ ï 8. 

- ɻʨʘʥʠʯʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʨʘʟʤʝʨʠʪʝ ʠ ʤʘʩʘʪʘ ʠ ʧʨʠʙʘʚʢʠʪʝ ʟʘ ʤʝʭʘʥʠʯʥʦ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʦʪʣʠʚʢʠ ʦʪ ʯʫʛʫʥ ʪʨʷʙʚʘ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɹɼʉ 1845:73, ʪʨʝʪʠ ʢʣʘʩ. 

- ʇʦʚʲʨʭʥʦʩʪʠʪʝ ʥʘ ʜʝʪʘʡʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʛʣʘʜʢʠ, ʙʝʟ ʰʫʧʣʠ, ʧʫʢʥʘʪʠʥʠ, ʤʫʩʪʘʮʠ, ʣʶʩʧʠ 

ʠ ʦʢʠʩʠ. ɼʦʧʫʩʢʘ ʩʝ ʧʦ ʧʦʚʲʨʭʥʠʥʠʪʝ ʥʘ ʜʝʪʘʡʣʠʪʝ, ʠʟʨʘʙʦʪʚʘʥʠ ʯʨʝʟ ʣʝʝʥʝ ʜʘ ʠʤʘ ʰʫʧʣʠ ʩ ʧʣʦʱ 

ʜʦ 1 mm2 ʠ ʜʲʣʙʦʯʠʥʘ ʜʦ 1 mm, ʥʦ ʥʝ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʥʘ ʧʣʦʱ ʦʪ 500 mm2. 

- ɺʩʠʯʢʠ ʘʨʤʘʪʫʨʥʠ ʠ ʩʢʨʝʧʠʪʝʣʥʠ ʜʝʪʘʡʣʠ, ʠʟʧʲʣʥʷʚʘʥʠ ʦʪ ʯʫʛʫʥ ʠʣʠ ʩʪʦʤʘʥʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʥʘʜʝʞʜʥʦ ʘʥʪʠʢʦʨʦʟʠʦʥʥʦ ʟʘʱʠʪʝʥʠ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʪ. 5.7.11.  

- ʅʦʤʠʥʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠʷ ʜʝʪʘʡʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤʘ ʠʣʠ 

ʨʘʚʥʘ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪ, ʩʲʛʣʘʩʥʦ ʨʘʟʜʝʣ  5.6 ʠ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʥʝʛʦʚʦʪʦ ʜʦʧʫʩʪʠʤʦ ʨʘʙʦʪʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʟʘ ʥʘʡ-ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʷ ʧʦ ʥʘʪʦʚʘʨʚʘʥʝ 

ʩʣʫʯʘʡ ʥʘ ʧʨʠʣʦʞʝʥʠʝ. 

- ʂʣʝʤʠʪʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʜʘ ʧʦʝʤʘʪ ʦʩʚʝʥ ʤʝʭʘʥʠʯʝʩʢʦ ʠ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʢʦʥʩʪʨʫʠʨʘʥʠ ʠ ʠʟʧʲʣʥʷʚʘʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʜʦʧʫʩʢʘʪ ʧʨʝʛʨʷʚʘʥʝ ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʷ ʪʦʢ 

ʧʨʝʟ ʪʷʭ ʧʦ-ʚʠʩʦʢʦ ʦʪ 600 ʉ ʟʘ ʤʝʜʥʠ ʠ ʙʨʦʥʟʦʚʠ ʠ 400 ʉ ï ʟʘ ʙʠʤʝʪʘʣʥʠ ʢʣʝʤʠ. 

- ɿʘ ʚʩʷʢʘ ʘʨʤʘʪʫʨʥʘ ʯʘʩʪ, ʩʢʨʝʧʠʪʝʣʝʥ ʜʝʪʘʡʣ ʠʣʠ ʢʣʝʤʘ, ʚ ʫʪʚʲʨʜʝʥʘʪʘ ʧʦ ʩʲʦʪʚʝʪʥʠʷ ʨʝʜ 

ʪʝʭʥʠʯʝʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʩʦʯʝʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʦʤʠʥʘʣʥʠʷ 

ʤʦʤʝʥʪ ʟʘ ʟʘʪʷʛʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ. ɸʢʦ ʪʘʢʲʚ ʣʠʧʩʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʘʪ ʩʣʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʥʦʤʠʥʘʣʥʠʷ ʤʦʤʝʥʪ, ʚʘʣʠʜʥʠ ʟʘ ʙʦʣʪʦʚʝ ʩ ʢʣʘʩ ʥʘ ʷʢʦʩʪ ʥʝ ʧʦ-ʤʘʣʲʢ ʦʪ 8.8, ʛʘʡʢʠ ʢʣʘʩ 8 ʠ 

ʩʧʝʮʠʬʠʯʥʘ ʦʧʲʥʥʘ ʷʢʦʩʪ ʥʘ ʙʦʣʪʘ ² 680 N/mm2: 

ɹʦʣʪʦʚʘ ʚʨʲʟʢʘ: ʄ 8 ʄ 10 ʄ 12 ʄ 16 ʄ 20 ʄ 24 

ʅʦʤʠʥʘʣʝʥ ʤʦʤʝʥʪ, Nm: 23 46 80 195 390 600 

 ɺʩʠʯʢʠ ʙʦʣʪʦʚʠ ʚʨʲʟʢʠ ʧʦʜʣʦʞʝʥʠ ʥʘ ʢʦʣʝʙʘʥʠʷ ʠʣʠ ʚʠʙʨʘʮʠʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʩʠʛʫʨʝʥʠ 

ʩʨʝʱʫ ʩʘʤʦʨʘʟʚʠʚʘʥʝ ʯʨʝʟ ʩʲʦʪʚʝʪʥʦ ʟʘʢʦʥʪʨʷʥʝ. 

 ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ, ʥʦʤʠʥʘʣʥʠʪʝ, ʠʟʧʠʪʚʘʪʝʣʥʠʪʝ ʠ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ 

ʨʘʙʦʪʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʟʘ ʥʷʢʦʠ ʦʪ ʥʘʡ-ʤʘʩʦʚʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʘʨʤʘʪʫʨʥʠ ʠ ʩʢʨʝʧʠʪʝʣʥʠ ʯʘʩʪʠ, 

ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʛʘʨʘʥʪʠʨʘʥʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ, ʩʘ ʜʘʜʝʥʠ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 
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ʊʘʙʣʠʮʘ   : ɸʨʤʘʪʫʨʥʠ ʠ ʩʢʨʝʧʠʪʝʣʥʠ ʜʝʪʘʡʣʠ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʝʣʝʤʝʥʪʘ: 
ʅʘʪʦʚʘʨʚʘʥʝ, kN 

ʉʠʣʘ  ʉʭ. ˉ ʍʤʘʭ > ʦʪ ʍʥʦʤ ʍʠʟʧ ʍʜʦʧ.ʨ. 

ʉʝʜʣʦ ʰʘʨʥʠʨʥʦ ʜʚʦʡʥʦ ʟʘ ʪʨʲʙʘ 2ò, 

ʙʝʟ ʫʰʠ, ʩ ʝʜʥʦ ʫʭʦ ʠ ʩ ʜʚʝ ʫʰʠ 

G 

G1 

F 

 

1 

7,5 

4,5 

5,4 

5,0  

3,0  

3,6 

4,0 

2,4 

2,9 

2,5 

1,5 

1,8 

ʐʘʨʥʠʨ ʩ ʫʭʦ 2ò  

ʐʘʨʥʠʨ ʩ ʚʠʣʢʘ 2ò 
ʈ 

2 

15,0 10,0 8,0 5,0 

ʐʘʨʥʠʨ ʩ ʫʭʦ 1İ, 1ı, 1 ʠ Ĳ ò 

ʐʘʨʥʠʨ ʩ ʚʠʣʢʘ 1İ, 1ı, 1 ʠ Ĳ ò 
ʈ 12,0 8,0 6,4 4,0 

ʐʘʨʥʠʨ ʩ ʜʚʝ ʫʰʠ 2ò 

ʐʘʨʥʠʨ ʩ ʜʚʝ ʫʰʠ 1İ, 1ı ʠ 1ò 
ʈ 3 

15,0 

10,5 

10,0 

7,0 

8,0 

5,6 

5,0 

3,5 

ʐʘʨʥʠʨ ʩ ʫʭʦ 1İ, 1ı, 1 ʠ Ĳ ò  ʈ 4 7,5 5,0 4,0 2,5 

ʐʘʨʥʠʨ ʩ ʢʣʝʤʦʜʲʨʞʘʪʝʣ  

1İ, 1ı, 1 ʠ Ĳ ò 

ʐʘʨʥʠʨ ʩ ʢʣʝʤʦʜʲʨʞʘʪʝʣ  

1İ ʠ 1ıò 

ʈ 5 7,5 5,0 4,0 2,5 

ʐʘʨʥʠʨ ʩ ʫʭʦ ʟʘ ʚʲʞʝ ʈ 6 7,5 5,0 4,0 2,5 

ʐʘʨʥʠʨ ʦʩʤʦʨʢʘ (ʩ ʜʚʝ ʫʰʠ) ʈ 3 10,5 7,0 5,6 3,5 

ʐʘʨʥʠʨ ʩ ʜʚʝ ʚʠʣʢʠ ʥʘ 900 ʈ 7 10,5 7,0 5,6 3,5 

ʄʫʬʘ ʚʠʣʯʘʪʘ ʪʨʲʙʥʘ 2ò 

ʄʫʬʘ ʝʜʥʦʫʰʥʘ ʪʨʲʙʥʘ 2ò 
ʈ 8 15 10,0 8,0 5,0 

ʄʫʬʘ ʚʠʣʯʘʪʘ 1İ, 1ı, 1 ʠ Ĳ ò 

ʄʫʬʘ ʝʜʥʦʫʰʥʘ 1İ, 1ı, 1 ʠ Ĳ ò 
ʈ 8 10,5 7,0 5,6 3,5 

ʋʭʦ ʬʠʢʩʘʪʦʨʥʦ ʩʪʦʷʱʦ 1 ʠ Ĳ ò ʈ 9 10,5 7,0 5,6 3,5 

ʋʭʦ ʬʠʢʩʘʪʦʨʥʦ ʥʝʨʘʟʨʷʟʘʥʦ 1 ʠ Ĳ  ʈ  
10 

15 10,0 8,0 5,0 

ʋʭʦ ʬʠʢʩʘʪʦʨʥʦ ʨʘʟʨʷʟʘʥʦ Ĳ ʠ İò  ʈ 10,5 7,0 5,6 3,5 

ʂʣʝʤʦʜʲʨʞʘʪʝʣ Ĳ ò ʈ 11 10,5 7,0 5,6 3,5 

ʇʣʘʥʢʘ ʩʲʝʜʠʥʠʪʝʣʥʘ 

ʇʣʘʥʢʘ ʨʝʛʫʣʠʨʘʱʘ 

ʇʣʘʥʢʘ ʢʦʤʧʝʥʩʠʨʘʱʘ 

ʇʣʘʥʢʘ  ʢʦʤʧʝʥʩʠʨʘʱʘ ʢʨʠʚʘ 

ʈ 12 

60,0 

7,5 

7,5 

7,5 

40,0 

5,0 

5,0 

5,0 

32,0 

4,0 

4,0 

4,0 

20,0 

2,5 

2,5 

2,5 

ʇʣʘʥʢʘ ʪʨʠʲʛʲʣʥʘ  ʈ  13 60,0 40,0 32,0 20,0 

ʂʦʨʤʠʣʦ 

ʂʦʨʤʠʣʦ ʘʩʠʤʝʪʨʠʯʥʦ 

ʈ1=ʈ2 

ʈ1 

ʈ2 

14 

45,0 

45,0 

60,0 

30,0 

30,0 

40,0 

24,0 

24,0 

32,0 

15,0 

15,0 

20,0 

ʂʦʨʤʠʣʦ ʤʝʯ ʈ1 = 

ʈ2 
15 60,0 40,0 32,0 20,0 

ʃʦʧʘʪʢʘ ʩ ʫʭʦ ʈ 16 10,5 7,0 5,6 3,5 

ʉʝʜʣʦ ʝʜʠʥʠʯʥʦ, ʩʝʜʣʦ ʩ ʚʠʣʢʘ, 

ʩʝʜʣʦ ʩ ʜʚʝ ʫʰʠ 
ʈ 

17 

10,5 7,0 5,6 3,5 

ʉʝʜʣʦ ʜʚʦʡʥʦ ʩ ʚʠʣʢʘ, ʩʝʜʣʦ ʜʚʦʡʥʦ 

ʩ ʜʚʝ ʫʰʠ 
ʈ 15,0 10,0 8,0 5,0 

ʈʦʣʢʘ ʟʘ ʢʦʤʧʝʥʩʘʪʦʨ Ï 150 

ʈʦʣʢʘ Ï 100 
ʈ 18 

60,5 

10,5 

40,0 

7,0 

32,0 

5,6 

20,0 

3,5 

ʂʘʫʰ ʚʠʣʦʯʝʥ ʟʘ Ï 20 ʠ Ï 22 ʈ 19 45,0 30,0 24,0 15,0 

ʂʦʙʠʣʠʮʘ ʟʘ ʚʲʞʝ ʠ ʪʨʲʙʘ Ĳ ñ P 20 10,5 7,0 5,6 3,5 

ɹʦʣʪ-ʢʫʢʘ ʄ 16 

ɹʦʣʪ-ʢʫʢʘ ʄ 18 

ɹʦʣʪ-ʢʫʢʘ ʄ 20 

 

 

ʈ 21 

73,9 

93,4 

115,5 

70,4 

89,0 

110,0 

46,5 

58,7 

72,6 

- 

- 

- 
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ɹʫʛʝʣ ʄ 10 

ɹʫʛʝʣ ʄ 12 

ɹʫʛʝʣ ʄ 16 

ɹʫʛʝʣ ʄ 18 

ɹʫʛʝʣ ʄ 20 

ɹʫʛʝʣ ʄ 18 ʫʜʲʣʞʝʥ 

ɹʫʛʝʣ ʄ 20 ʘʩʠʤʝʪʨʠʯʝʥ 

ʈ 22 

- 

- 

- 

- 

- 

- 

- 

55,0 

78,0 

140,7 

178,0 

220,0 

178,0 

200,0 

44,0 

62,4 

112,6 

142,4 

176,0 

142,4 

160,0 

- 

- 

- 

- 

- 

- 

- 

ʆʙʪʝʛʘʯ ʄ 6 

ʆʙʪʝʛʘʯ ʄ 8 

ʆʙʪʝʛʘʯ ʄ 10 

ʆʙʪʝʛʘʯ ʄ 12 

ʆʙʪʝʛʘʯ ʄ 16 

ʆʙʪʝʛʘʯ ʄ 18 

ʆʙʪʝʛʘʯ ʄ 20 

ʈ 23 

10,5 

15,8 

29,4 

38,8 

68,0 

92,0 

115,0 

10,0 

15,0 

28,0 

37,0 

65,0 

88,0 

110,0 

8,0 

12,0 

22,4 

29,6 

52,0 

70,4 

88,0 

- 

- 

- 

- 

- 

- 

- 

ɿʘʢʨʝʧʚʘʥʝ ʥʘ ʢʦʥʟʦʣʘ ʢʲʤ ʞ.ʙ. 

ʩʪʲʣʙ (ʭʘʤʫʪ ʢʦʤʧʣʝʢʪ) 

G 

ʈ 

 

24 

9,0 

30,0 

6,0 

25,0 

4,8 

16,5 

3,0 

10,0 

ʍʘʤʫʪ ʘʥʢʝʨʦʚʲʯʝʥ G 

ʈ 

25 

25 

105,0 

105,0 

70,0 

70,0 

46,2 

46,2 

35,0 

35,0 

ɹʦʣʪ ʩ ʫʭʦ ʄ 16 

ɹʦʣʪ ʩ ʫʭʦ ʄ 18 

ɹʦʣʪ ʩ ʫʭʦ ʄ 20 

ʈ 21 

73,9 

93,4 

115,5 

70,4 

89,0 

110,0 

46,5 

58,7 

72,6 

- 

- 

- 

ʐʘʡʙʠ ʬʘʩʦʥʥʘ ʠ ʩʬʝʨʠʯʥʘ. 

ɺʲʟʛʣʘʚʥʠʮʘ ʠ ʧʦʜʣʦʞʢʘ 
ʈ 26 105,0 100,0 66,0 - 
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ʉʭʝʤʠ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʘʨʤʘʪʫʨʥʠʪʝ ʯʘʩʪʠ 
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ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ, ʥʦʤʠʥʘʣʥʠʪʝ, ʠʟʧʠʪʚʘʪʝʣʥʠʪʝ ʠ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ 

ʨʘʙʦʪʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʟʘ ʥʷʢʦʠ ʦʪ ʥʘʡ-ʤʘʩʦʚʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʣʝʤʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʛʘʨʘʥʪʠʨʘʥʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ, ʩʘ ʜʘʜʝʥʠ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 
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ʊʘʙʣʠʮʘ   : ʂʣʝʤʠ   

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʝʣʝʤʝʥʪʘ: 
ʅʘʪʦʚʘʨʚʘʥʝ, kN 

ʉʠʣʘ  ʉʭ.̄ ʍʤʘʭ > ʦʪ ʍʥʦʤ ʍʠʟʧ ʍʜʦʧ.ʨ. 

ʂʣʝʤʘ ʩʪʨʫʥʥʘ (ʙʦʣʪʦʚʘ ʠ ʙʝʟʙʦʣʪʦʚʘ) 

 

ʈʭ 

ʈʫ 
1 

2,6 

4,0 

2,5 

3,8 

1,7 

2,5 

1,0 

1,5 

ʂʣʝʤʘ ʩʪʨʫʥʥʘ ʜʚʦʡʥʘ ʈʭ 

ʈʫ 

2,6 

5,2 

2,5 

5,0 

1,7 

3,3 

1,0 

2,0 

ʂʣʝʤʘ ʬʠʢʩʘʪʦʨʥʘ ʈʭ 

ʈʫ 
ʈz 

2 

4,0 

6,6 

6,6 

3,8 

6,3 

6,3 

2,5 

4,2 

4,2 

1,5 

2,5 

2,5 

ʂʣʝʤʘ ʬʠʢʩʘʪʦʨʥʘ ʩʪʨʫʥʥʘ (ʟʘ ʢʦʩʦ 

ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ) 

ʈʭ 

ʈʫ 
ʈz 

4,0 

6,6 

7,8 

3,8 

6,3 

7,5 

2,5 

4,2 

5,0 

1,5 

2,5 

3,0 

ʂʣʝʤʘ ʘʥʢʝʨʥʘ (ʟʘ ʩʨʝʜʥʘ ʘʥʢʝʨʦʚʢʘ) ʈʭ 

ʈʫ 
3 

55,0 

6,6 

50,0 

6,3 

21,8 

4,2 

20,0 

2,5 

ʂʣʝʤʘ ʩʲʝʜʠʥʠʪʝʣʥʘ (ʪʠʧ ɸ ʠ ʪʠʧ ɹ) ʈʭ 
ʈʫ 

4 
4,0 

2,6 

3,8 

2,5 

2,5 

1,7 

1,5 

1,0 

ʂʣʝʤʘ ʩʲʝʜʠʥʠʪʝʣʥʘ Ăʚʲʞʝ ï ʚʲʞʝ  

Ï9 õ Ï 11ò 

ʈʭ 
ʈʫ 

5 

39,0 

13,0 

37,5 

12,5 

24,8 

8,3 

15 

5 

ʂʣʝʤʘ ʩʲʝʜʠʥʠʪʝʣʥʘ Ăʚʲʞʝ ï ʚʲʞʝ  

Ï11 õ Ï 14ò 

ʈʭ 
ʈʫ 

55,0 

13,0 

50,0 

12,5 

33,0 

8,3 

20 

5 

ʂʣʝʤʘ ʢʣʠʥʦʚʘ ʤʘʣʢʘ 

ʈʭ 6 

39,0 37,5 24,8 15,0 

ʂʣʝʤʘ ʢʣʠʥʦʚʘ ʛʦʣʷʤʘ 55,0 50,0 33,0 20,0 

ʂʣʝʤʘ ʢʦʥʫʩʥʦ ï ʢʣʠʥʦʚʘ (185 ʠ 240 

mm2) 

39,0 37,5 24,8 15,0 

ʂʣʝʤʘ ʟʘ ʩʥʘʞʜʘʥʝ ʥʘ ʢʦʥʪʘʢʪʝʥ 

ʧʨʦʚʦʜʥʠʢ 
ʈʭ 7 55,0 50,0 33,0 20,0 

ʂʣʝʤʘ ʙʠʤʝʪʘʣʥʘ ʈʭ 

ʈʫ 
8 

7,8 

5,2 

7,5 

5,0 

5,0 

3,3 

3,0 

2,0 

ʂʣʝʤʘ ʰʘʨʥʠʨʥʘ ʟʘ ʚʲʞʝ ʩ ʚʠʣʢʘ ʠʣʠ 

ʫʭʦ, ʩ ʜʚʝ ʫʰʠ, ʩ ʜʚʝ ʚʠʣʢʠ, ʩ ʫʭʦ, ʩ 

ʚʠʣʢʘ, ʩ ʜʚʝ ʚʠʣʢʠ ʥʘ 900, ʩ ʚʠʣʢʘ ʠ 

ʫʭʦ ʥʘ 900, ʩ ʜʚʝ ʫʰʠ ʥʘ900 

ʈʫ 
ʈz 

9 

13,0 

5,2 

12,5 

5,0 

8,3 

3,3 

5,0 

2,0 

ʂʣʝʤʘ ʰʘʨʥʠʨʥʘ ʟʘ ʜʚʝ ʚʲʞʝʪʘ ʈʫ 
ʈz 

10 
13,0 

10,5 

12,5 

10,0 

8,3 

6,6 

5,0 

4,0 

ʂʣʝʤʘ ʰʘʨʥʠʨʥʘ ʟʘ ʯʝʪʠʨʠ ʚʲʞʝʪʘ ʈʫ 
ʈz 

11 
26,2 

21,0 

25,0 

20,0 

16,5 

13,2 

10,0 

8,0 

ʂʣʝʤʘ ʟʘʭʨʘʥʚʘʱʘ  ʈʭ 
ʈʫ 

12 
13,0 

5,2 

12,5 

5,0 

8,3 

3,3 

5,0 

2,0 

ʂʣʝʤʘ ʩ ʚʠʣʢʘ ʠ ʙʫʛʝʣ ʟʘ ʚʲʞʝ ʈʫ 
ʈz 

13 
13,0 

5,2 

12,5 

5,0 

8,3 

3,3 

5,0 

2,0 

ʂʣʝʤʘ ʩ ʚʠʣʢʘ ʟʘ ʚʲʞʝ ʈʫ 
ʈz 

14 
13,0 

5,2 

12,5 

5,0 

8,3 

3,3 

5,0 

2,0 

ʉʲʝʜʠʥʠʪʝʣ ʪʨʲʙʝʥ (ʢʝʨʙʦʚ) ʈʭ 15 
ʅʝ ʧʦ-ʤʘʣʢʦ ʦʪ 90% ʦʪ ʥʦʤʠʥʘʣʥʘʪʘ ʷʢʦʩʪ ʥʘ 

ʩʚʲʨʟʚʘʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʠʣʠ ʚʲʞʝʪʘ. 

ɿʘʙʝʣʝʞʢʘ: ʆʨʠʝʥʪʘʮʠʷʪʘ ʥʘ ʢʦʦʨʜʠʥʘʪʥʠʪʝ ʦʩʠ ʝ ʢʘʢʪʦ ʩʣʝʜʚʘ: ʦʩ ʍ ï ʧʦ ʥʘʜʣʲʞʥʘʪʘ ʦʩ, ʦʩ ʋ ï ʧʦ 

ʚʝʨʪʠʢʘʣʥʘʪʘ ʦʩ ʠ ʦʩ Z ï ʥʘʧʨʝʯʥʦ ʥʘ ʢʣʝʤʘʪʘ. 
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ʉʭʝʤʠ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʢʣʝʤʠʪʝ 
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5.7.6. ʉʝʢʮʠʦʥʥʠ ʠʟʦʣʘʪʦʨʠ 

ʉʝʢʮʠʦʥʥʠʪʝ ʠʟʦʣʘʪʦʨʠ ʪʨʷʙʚʘ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʩʣʝʜʥʠʪʝ ʪʝʭʥʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ: 

- ɼʘ ʥʝ ʦʢʘʟʚʘʪ ʩʲʱʝʩʪʚʝʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʚ ʢʦʷʪʦ ʪʝ ʩʘ ʤʦʥʪʠʨʘʥʠ ʠ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʧʨʠ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʩʢʦʨʦʩʪʠ ʥʘ 

ʜʚʠʞʝʥʠʝ ʧʨʝʟ ʪʷʭ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʤʘʢʩʠʤʘʣʥʠʪʝ. ɿʘ ʮʝʣʪʘ ʪʷʭʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩ 

ʤʠʥʠʤʘʣʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʚʲʨʭʫ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʤʘʩʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʜʘ ʚʢʣʶʯʚʘ 
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ʜʦʧʲʣʥʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʤʷʩʪʦʪʦ ʥʘ 

ʪʷʭʥʦʪʦ ʤʦʥʪʠʨʘʥʝ; 

- ɼʘ ʦʩʠʛʫʨʷʚʘʪ ʥʘʜʝʞʜʥʘ ʠʟʦʣʘʮʠʷ ʥʘ ʩʝʢʮʠʠʪʝ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʢʦʠʪʦ ʪʝ ʨʘʟʜʝʣʷʪ, ʢʘʪʦ 
ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʠʤ ʝ ʠʟʧʲʣʥʝʥʘ ʪʘʢʘ, ʯʝ ʤʠʥʠʤʘʣʥʦʪʦ ʠʟʦʣʘʮʠʦʥʥʦ ʨʘʟʩʪʦʷʥʠʝ ʧʦ ʚʲʟʜʫʭ ʤʝʞʜʫ 

ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʩʝʢʮʠʦʥʥʠʪʝ ʠʟʦʣʘʪʦʨʠ, ʚʢʣʶʯʝʥʠ ʢʲʤ ʨʘʟʜʝʣʷʥʠʪʝ ʦʪ ʪʷʭ ʩʝʢʮʠʠ ʜʘ ʙʲʜʝ ² 150 mm 

(ɹɼʉ EN 50122-1: 2004, ʪ.10.3), ʘ ʝʣʝʢʪʨʦʠʟʦʣʘʮʠʦʥʥʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʪʝʭʥʠʪʝ ʠʟʦʣʘʪʦʨʠ ï 

ʘʥʘʣʦʛʠʯʥʠ ʥʘ ʪʝʟʠ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʪʠʧʦʚʝ ʠʟʦʣʘʪʦʨʠ ʚ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʢʘʪʦ ʩʝ ʜʦʧʫʩʢʘ 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʲʪʷ ʥʘ ʪʦʢʘ ʥʘ ʫʪʝʯʢʘʪʘ ʜʘ ʙʲʜʝ ʥʘʤʘʣʝʥʘ ʜʦ 850 mm. 

- ʊʝʭʥʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʨʘʟʤʝʨʠ ʪʨʷʙʚʘ ʜʘ ʧʦʟʚʦʣʷʚʘʪ ʙʝʟʧʨʦʙʣʝʤʥʦ ʤʦʥʪʠʨʘʥʝ ʧʦ ʜʲʣʞʠʥʘ ʥʘ   

ĂSò ï ʦʚʝʪʝ ʤʝʞʜʫ ʛʘʨʦʚʠʪʝ ʢʦʣʦʚʦʟʠ. 

- ʅʦʤʠʥʘʣʥʘʪʘ ʷʢʦʩʪ ʥʘ ʦʧʲʥ ʥʘ ʪʷʭʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤʘ ʠʣʠ ʨʘʚʥʘ ʥʘ 

ʥʦʤʠʥʘʣʥʘʪʘ ʷʢʦʩʪ ʥʘ ʦʧʲʥ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʚ ʢʦʡʪʦ ʪʝ ʩʝ Ăʚʨʷʟʚʘʪò. ʉ ʧʨʝʜʧʦʯʠʪʘʥʠʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʨʝʪʠʨʘʪ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʟʚʦʣʷʚʘʱʠ ʜʠʨʝʢʪʥʦ ʤʦʥʪʠʨʘʥʝ ʢʲʤ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ 

ʠ ʧʦʩʣʝʜʚʘʱʦ ʥʝʛʦʚʦ ʧʨʝʢʲʩʚʘʥʝ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʤʦʥʪʘʞʘ.  

- ʂʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʩʝʢʮʠʦʥʥʠʪʝ ʠʟʦʣʘʪʦʨʠ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʝʣʝʤʝʥʪʠ, ʦʩʠʛʫʨʷʚʘʱʠ 

ʝʬʝʢʪʠʚʥʦ ʜʲʛʦʛʘʩʝʥʝ ʠ ʦʪʚʝʞʜʘʥʝ ʥʘ ʜʲʛʦʦʙʨʘʟʫʚʘʥʝʪʦ ʤʘʢʩʠʤʘʣʥʦ ʜʘʣʝʯʝ ʦʪ ʠʟʦʣʠʨʘʱʠʪʝ 

ʝʣʝʤʝʥʪʠ, ʦʩʦʙʝʥʦ ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ ʪʷʭ ʥʘ ʪʦʢʦʧʨʠʝʤʥʠʢ ʚʣʠʟʘʱ ʚ ʟʘʟʝʤʝʥʘ 

ʩʝʢʮʠʷ. 

5.7.7. ʉʝʢʮʠʦʥʥʠ ʨʘʟʝʜʠʥʠʪʝʣʠ. ɿʘʜʚʠʞʚʘʥʠʷ  

ʉʝʢʮʠʦʥʥʠʪʝ ʨʘʟʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʪʝʭʥʠʯʝʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʩʲʛʣʘʩʥʦ 

ɹɼʉ EN  50152-2:2002, EN 60129 ʠ HD355.1S3:95 ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ʘ) ɼʘ ʠʤʘʪ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ʊʠʧ ï ʝʜʥʦʬʘʟʝʥ ʠʣʠ ʜʚʫʬʘʟʝʥ ʩ ʣʠʥʝʡʥʘ ʢʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ. 

- ʅʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ, Un ï  25 kV. 

- ʄʘʢʩʠʤʘʣʥʦ ʪʨʘʡʥʦ ʥʘʧʨʝʞʝʥʠʝ, UNm ï 29 kV. 

- ʀʟʦʣʘʮʠʦʥʥʦ ʥʘʧʨʝʞʝʥʠʝ, Ui ï 52 kV. 

- ʀʤʧʫʣʩʥʦ ʧʨʦʙʠʚʥʦ ʥʘʧʨʝʞʝʥʠʝ ï 250 kV ʟʘ ʢʘʪʝʛʦʨʠʷ OV3 (ʜʠʨʝʢʪʥʦ ʩʚʲʨʟʘʥʠ ʩ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ, ʥʝʟʘʱʠʪʝʥʠ, ʙʝʟ ʚʠʩʦʢʠ ʧʦ ʩʪʦʡʥʦʩʪ ʧʨʝʥʘʧʨʝʞʝʥʠʷ) ʠ 325 kV ï ʟʘ ʢʘʪʝʛʦʨʠʷ OV4 (ʩʲʱʦ 

ʢʘʪʦ OV3, ʥʦ ʟʘʩʪʨʘʰʝʥʠ ʦʪ ʧʦʚʨʝʜʠ ʦʪ ʤʲʣʥʠʠ). 

- ʀʟʧʠʪʚʘʪʝʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ʩ ʧʨʦʤʠʰʣʝʥʘ ʯʝʩʪʦʪʘ 50 Hz: 95 kV  ʟʘ ʢʘʪʝʛʦʨʠʷ OV3 ʠ 140 kV ï 

ʟʘ ʢʘʪʝʛʦʨʠʷ ʧʨʠ OV4.   

- ʅʦʤʠʥʘʣʥʘ ʯʝʩʪʦʪʘ 50 Hz. 

- ʅʦʤʠʥʘʣʝʥ ʪʨʘʝʥ ʪʦʢ IN: ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʠʨʘ ʩʝ ʦʪ ʛʘʤʘ 

ʥʦʨʤʘʪʠʚʥʠ ʩʪʦʡʥʦʩʪʠ ï 400, 630, 800, 1250, 1600, 2000, 2500 ʠʣʠ 4000 ɸ. 

- ʊʦʢ ʥʘ ʪʝʨʤʠʯʥʘ ʫʩʪʦʡʯʠʚʦʩʪ It:    ʧʨʠ It = IN  ʥʝʦʛʨʘʥʠʯʝʥʦ ʚʨʝʤʝ;    

ʧʨʠ It = 1,2 IN  ï ʟʘ ʚʨʝʤʝ 50 min; 

ʧʨʠ It = 1,45 IN  ï ʟʘ ʚʨʝʤʝ 16 min; 

ʧʨʠ It = 1,75 IN  ï ʟʘ ʚʨʝʤʝ 9 min ʠ 

ʧʨʠ It = 2,0 IN  ï ʟʘ ʚʨʝʤʝ 7 min. 

- ʊʦʢ ʥʘ ʜʠʥʘʤʠʯʥʘ ʫʩʪʦʡʯʠʚʦʩʪ, Id: ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʥʦʤʠʥʘʣʥʠʷ ʪʦʢ IN, 

ʩʲʛʣʘʩʥʦ ʜʘʥʥʠʪʝ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

Un UNm Ui  

Id, [kA]  
IN, [kA]  Kʨʘʪʢʦʪʨʘʝʥ 

ʚʨʝʤʝ t = 1s 

ɺʲʨʭʦʚʘ 

ʩʪʦʡʥʦʩʪ 

25 36 52 8 20 0,63 0,8 1,25     

   12,5 32   1,25     

   20 50 0,63  1,25 1,6 2,0 2,5  

   31,5 80   1,25 1,6 2,0   
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25 52 72,5 12,5 32  0,8 1,25     

   16 40  0,8 1,25     

   20 50   1,25 1,6 2,0 2,5  

   31,5 80   1,25 1,6 2,0 2,5  

   50 103    1,6  2,5 4,0 

 

- ʂʦʤʫʪʘʮʠʦʥʥʠ ʮʠʢʣʠ ʧʦʜ ʪʦʚʘʨ: ɯ < 80 ɸ ï ʥʝʦʛʨʘʥʠʯʝʥ ʙʨʦʡ 

ɯ = 0,3 IN  ï 100 ʦʧʝʨʘʮʠʠ; 

ɯ = 0,6 IN  ï  45 ʦʧʝʨʘʮʠʠ 

ɯ = 0,7 IN  ï 30 ʦʧʝʨʘʮʠʠ 

ɯ = 0,95 IN  ï 20 ʦʧʝʨʘʮʠʠ 

ɯ = 1,15 IN  ï 10 ʦʧʝʨʘʮʠʠ 

- ʀʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʦ ʚʲʟʜʫʭ ʤʝʞʜʫ ʥʘʡ-ʙʣʠʟʢʠʪʝ ʪʦʯʢʠ ʥʘ ʦʪʚʦʨʝʥ ʢʦʥʪʘʢʪ ʠʣʠ ʥʘ 

ʜʲʛʦʛʘʩʷʱʠʪʝ ʨʦʛʘ ï ʥʝ ʧʦ-ʤʘʣʢʠ ʦʪ 300 mm. 

- ʀʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʧʦ ʚʲʟʜʫʭ ʤʝʞʜʫ ʯʘʩʪʠ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʠ ʟʘʟʝʤʝʥʠ ʯʘʩʪʠ ʥʘ 

ʨʘʟʝʜʠʥʠʪʝʣʷ ï ʥʝ ʧʦ-ʤʘʣʢʠ ʦʪ 480 mm.   

- ɼʲʣʞʠʥʘ ʥʘ ʧʲʪʷ ʥʘ ʪʦʢʘ ʥʘ ʫʪʝʯʢʘ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ ï ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʷ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʤʲʨʩʝʥʦʩʪ ʥʘ ʩʨʝʜʘʪʘ, ʚ ʢʦʷʪʦ ʪʦʡ ʱʝ 

ʨʘʙʦʪʠ, ʩʲʛʣʘʩʥʦ ʥʦʨʤʠʪʝ ʚ ʪʘʙʣ.    ʥʘ ʪ. 5.7.3. 

- ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʜʦʙʘʚʷʥʝ ʥʘ ʟʘʟʝʤʠʪʝʣʝʥ ʢʦʥʪʘʢʪ. 

ʙ) ɼʘ ʠʤʘʪ ʤʝʭʘʥʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ʉʠʣʘ ʥʘ ʨʘʟʝʜʠʥʷʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʘ ï 300 õ 360 N; 

- ɺʝʨʪʠʢʘʣʝʥ ʭʦʜ ʥʘ ʟʘʜʚʠʞʚʘʱʠʷ ʢʫʨʙʝʣ ï 200 mm; 

- ʄʘʩʘ ï ʥʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 50 kg; 

- ʂʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʜʘ ʙʲʜʝ ʟʘʱʠʪʝʥʘ ʩʨʝʱʫ ʣʝʜʦʦʙʨʘʟʫʚʘʥʝ; 

- ʇʨʠ ʠʟʧʲʣʥʝʥʠʝ ʩʲʩ ʟʘʟʝʤʠʪʝʣʝʥ ʥʦʞ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʜʘ ʚʢʣʶʯʚʘ ʩʠʩʪʝʤʘ ʟʘ ʤʝʭʘʥʠʯʥʦ 

ʙʣʦʢʠʨʘʥʝ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʟʘʟʝʤʠʪʝʣʥʠʷ ʥʦʞ ʧʨʠ ʚʢʣʶʯʝʥ ʨʘʙʦʪʝʥ ʠ ʦʙʨʘʪʥʦ ï ʙʣʦʢʠʨʘʥʝ 

ʚʢʣʁ ʯʚʘʥʝʪʦ ʥʘ ʨʘʙʦʪʥʠʷ ʥʦʞ ʧʨʠ ʚʢʣʶʯʝʥ ʟʘʟʝʤʠʪʝʣʝʥ. ɼʦʧʫʩʢʘ ʩʝ ʨʘʙʦʪʥʠʷ ʥʦʞ ʜʘ ʠʟʧʲʣʥʷʚʘ 

ʬʫʥʢʮʠʠʪʝ ʥʘ ʟʘʟʝʤʷʚʘʱ ʩ ʜʦʙʘʚʷʥʝ ʥʘ ʚʪʦʨʘ ʢʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ. 

- ʄʝʭʘʥʠʯʝʩʢʘ ʫʩʪʦʡʯʠʚʦʩʪ: ʟʘ ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ ï ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 3000 ʦʧʝʨʘʮʠʠ; ʟʘ 

ʟʘʟʝʤʠʪʝʣʠʪʝ ï 1000 ʦʧʝʨʘʮʠʠ ʠ ʟʘ ʦʪʜʝʣʠʪʝʣʠʪʝ ï 10 000 ʦʧʝʨʘʮʠʠ. 

ɿʘʜʚʠʞʚʘʥʠʷʪʘ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʷʭʥʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʤʦʪʦʨʥʠ ʠʣʠ ʨʲʯʥʠ. ʀ ʜʚʘʪʘ ʪʠʧʘ ʟʘʜʚʠʞʚʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʧʦʢʨʠʚʘʪ ʧʲʣʥʠʷ ʨʘʙʦʪʝʥ ʭʦʜ ʥʘ 

ʨʘʟʝʜʠʥʠʪʝʣʷ, ʟʘʜʲʨʞʘʥʝʪʦ ʠ ʟʘʢʣʶʯʚʘʥʝʪʦ ʤʫ ʚ ʢʨʘʡʥʠʪʝ ʧʦʣʦʞʝʥʠʷ ï ʚʢʣʶʯʝʥ ʠʣʠ ʠʟʢʣʶʯʝʥ, ʜʘ 

ʙʲʜʘʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʠ ʧʨʠ ʚʩʷʢʘʢʚʠ ʘʪʤʦʩʬʝʨʥʠ ʫʩʣʦʚʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ 

ʦʙʣʝʜʝʥʷʚʘʥʝ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʷ, ʜʘ ʙʲʜʘʪ ʥʘʧʲʣʥʦ ʢʦʤʧʣʝʢʪʦʚʘʥʠ ʩ ʝʣʝʤʝʥʪʠʪʝ ʟʘ ʤʝʭʘʥʠʯʥʘ 

ʚʨʲʟʢʘ ʥʘ ʟʘʜʚʠʞʚʘʥʝʪʦ ʢʲʤ ʨʘʟʝʜʠʥʠʪʝʣʷ ʠ ʩʲʦʪʚʝʪʥʠʷ ʩʪʲʣʙ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʢʘʢʪʦ ʠ ʩ 

ʥʘʜʝʞʜʥʘ ʩʠʩʪʝʤʘ ʟʘ ʟʘʢʣʶʯʚʘʥʝ ʩ ʪʨʠ ʢʦʤʧʣʝʢʪʘ ʢʣʶʯʦʚʝ ï ʟʘ ʜʝʞʫʨʥʠʷ ʧʝʨʩʦʥʘʣ ʚ ʛʘʨʘʪʘ, ʟʘ 

ʜʝʞʫʨʥʠʷ ʚ ʧʦʜʨʘʡʦʥʘ ʧʦ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʢʘʪʦ ʥʝʧʨʠʢʦʩʥʦʚʝʥ ʨʝʟʝʨʚ ʧʨʠ ʥʘʯʘʣʥʠʢʘ ʥʘ 

ʧʦʜʨʘʡʦʥʘ.  

ʄʦʪʦʨʥʠʪʝ ʟʘʜʚʠʞʚʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʲʩ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

- ʊʠʧ: ʝʣʝʢʪʨʦ-ʤʝʭʘʥʠʯʥʦ. 

- ʅʘʧʨʝʞʝʥʠʝ:       ʥʦʤʠʥʘʣʥʦ ï  220 V, AC 50 Hz, ʩ ʠʟʦʣʠʨʘʥ ʩʧʨʷʤʦ ʟʝʤʷ ʥʫʣʝʚ ʧʨʦʚʦʜʥʠʢ 

                        ʠʣʠ 220 V DC; 

  ʨʘʙʦʪʥʦ ï ʦʪ 187 V (220 V ï 15%) ʜʦ 242 V (220V + 10%); 

  ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʢʦʤʘʥʜʥʠ ʠ ʩʠʛʥʘʣʥʠ ʚʝʨʠʛʠ ʥʘ ʪʘʙʣʦ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ 

  ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʘʜʚʠʞʚʘʥʝʪʦ ï 24 V AC ʠʣʠ DC. 

- ʄʦʱʥʦʩʪ: ʥʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 450 W. 

- ʊʠʧ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʤʦʪʦʨ: ʝʜʥʦʬʘʟʝʥ ʢʦʣʝʢʪʦʨʝʥ ʩʲʩ ʩʝʨʠʡʥʦ ʚʲʟʙʫʞʜʘʥʝ. 
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- ʀʟʦʣʘʮʠʷ: ʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ 0,5 MÝ. 

- ʋʩʣʦʚʠʷ ʥʘ ʨʘʙʦʪʘ: ʘʥʘʣʦʛʠʯʥʠ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʩʲʛʣʘʩʥʦ ʨʘʟʜʝʣʠ 5.1, 

5.2, 5.3 ʠ 5.4. 

- ʀʟʧʲʣʥʝʥʠʝ: ɺ ʧʨʘʭʦ ʠ ʚʦʜʦ-ʟʘʱʠʪʝʥ ʢʦʨʧʫʩ, ʩ ʢʣʘʩ ʥʘ ʟʘʱʠʪʘ IP 54 ʠ ʚʘʥʜʘʣʦʫʩʪʦʡʯʠʚʦ ʠ 

ʥʘʜʝʞʜʥʦ ʟʘʢʣʶʯʚʘʥʝ. 

- ʋʧʨʘʚʣʝʥʠʝ:   

- ʨʝʞʠʤʠ ï ʜʠʩʪʘʥʮʠʦʥʥʦ (ʦʪ ʪʘʙʣʦ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʚ ʦʙʩʣʫʞʚʘʥʦ ʦʪ ʧʝʨʩʦʥʘʣ ʧʦʤʝʱʝʥʠʝ 

ʠʣʠ ʦʪ ʮʝʥʪʨʘʣʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʪʝʣʝʫʧʨʘʚʣʝʥʠʝ) ʠ ʤʝʩʪʥʦ ʝʣʝʢʪʨʠʯʝʩʢʦ ʠʣʠ  ʨʲʯʥʦ. 

ʇʨʝʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʤʝʩʪʥʦ ʨʲʯʥʦ ʫʧʨʘʚʣʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʙʣʦʢʠʨʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʘʜʚʠʞʚʘʥʝʪʦ; 

- ʢʦʤʘʥʜʠ ï ʪʨʠʩʪʝʧʝʥʥʠ (ʩ ʢʚʠʪʠʨʘʥʝ), ʚʢʣʶʯʚʘʱʠ: ʠʟʙʦʨ ʥʘ ʦʙʝʢʪ (ʨʘʟʝʜʠʥʠʪʝʣ), ʠʟʙʦʨ ʥʘ 

ʦʧʝʨʘʮʠʷ (ʚʢʣʶʯʚʘʥʝ ʠʣʠ ʠʟʢʣʶʯʚʘʥʝ), ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʟʘʜʘʜʝʥʘʪʘ ʦʧʝʨʘʮʠʷ. 

- ʉʠʛʥʘʣʠ ʥʘ ʪʘʙʣʦʪʦ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʝʥʠʝ, ʨʝʩʧ. ʢʲʤ ʮʝʥʪʲʨʘ ʟʘ ʪʝʣʝʫʧʨʘʚʣʝʥʠʝ:  

- ʜʚʫʙʠʪʦʚ ʩʠʛʥʘʣ ʟʘ ʧʦʣʦʞʝʥʠʝ ʥʘ ʟʘʜʚʠʞʚʘʥʝʪʦ (ʨʘʟʝʜʠʥʠʪʝʣʷ) ï ʚʢʣʶʯʝʥ, ʠʟʢʣʶʯʝʥ ʠ ʚ 

ʥʝʫʩʪʘʥʦʚʝʥʦ (ʤʝʞʜʠʥʥʦ) ʧʦʣʦʞʝʥʠʝ, ʢʘʪʦ ʧʦʩʣʝʜʥʠʷʪ ʩʠʛʥʘʣ ʪʨʷʙʚʘ ʜʘ ʨʘʟʨʝʰʘʚʘ ʧʦʜʘʚʘʥʝ ʥʘ 

ʢʦʤʘʥʜʘ ʟʘ ʚʢʣʶʯʚʘʥʝ, ʨʝʩʧ. ʟʘ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʷ; 

- ʝʜʥʦʙʠʪʦʚʠ ʩʠʛʥʘʣʠ ʟʘ: ʟʝʤʷ ʚʲʚ ʚʝʨʠʛʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ; ʧʨʝʢʲʩʥʘʪ 
ʢʘʙʝʣ; ʣʠʧʩʘ ʥʘ ʟʘʭʨʘʥʚʘʱʦ ʥʘʧʨʝʞʝʥʠʝ 220 V, Ăʦʪʚʦʨʝʥʘ ʚʨʘʪʘò (ʟʘ ʥʝʨʝʛʣʘʤʝʥʪʠʨʘʥ ʜʦʩʪʲʧ 

ʜʦ ʟʘʜʚʠʞʚʘʥʝʪʦ ʠʣʠ ʪʘʙʣʦʪʦ ʟʘ ʥʝʛʦʚʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠ  

- ʘʚʘʨʠʡʥʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʛʥʘʣʠ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʣʠʥʝʡʥʠʷ ʢʦʤʧʣʝʢʪ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ 

ʪʝʣʝʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘ ʥʝʡʥʠʪʝ ʤʦʜʫʣʠ. 

- ɿʘʭʨʘʥʚʘʱ ʟʘʜʚʠʞʚʘʥʝʪʦ ʢʘʙʝʣ: ʪʨʠ ʞʠʣʝʥ (ʩ ʬʘʟʦʚ, ʥʫʣʝʚ ʠ ʟʘʟʝʤʠʪʝʣʝʥ ʧʨʦʚʦʜʥʠʢ) ʩ 

ʥʝʦʙʭʦʜʠʤʦʪʦ ʧʦ ʧʘʜʝʥʠʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʩʝʯʝʥʠʝ. 

ʈʲʯʥʠʪʝ ʟʘʜʚʠʞʚʘʥʠʷ ʪʨʷʙʚʘ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: 

- ʇʨʠʣʦʞʝʥʘʪʘ ʩʠʣʘ ʟʘ ʧʨʠʚʝʞʜʘʥʝ ʥʘ ʟʘʜʚʠʞʚʘʥʝʪʦ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʷ ʦʪ ʝʜʥʦʪʦ ʜʦ ʜʨʫʛʦʪʦ 

ʢʨʘʡʥʠ ʧʦʣʦʞʝʥʠʷ ʜʘ ʥʝ ʧʨʝʚʠʰʘʚʘ 250 N ʧʨʠ ʚʩʷʢʘʢʚʠ ʫʩʣʦʚʠʷ ʥʘ ʨʘʙʦʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʨʠ 

ʤʘʢʩʠʤʘʣʥʦ ʦʙʣʝʜʝʥʷʚʘʥʝ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʷ. 

- ɼʘ ʙʲʜʝ ʩʲʦʨʲʞʝʥʦ ʩ ʚʘʥʜʘʣʦʫʩʪʦʡʯʠʚʦ ʥʘʜʝʞʜʥʦ ʟʘʢʣʶʯʚʘʥʝ ʚʲʚ ʚʩʷʢʦ ʝʜʥʦ ʦʪ ʢʨʘʡʥʠʪʝ 

ʧʦʣʦʞʝʥʠʷ ʠ ʜʘ ʥʝ ʧʦʟʚʦʣʷʚʘ ʦʩʪʘʚʘʥʝʪʦ ʤʫ ʚ ʤʝʞʜʠʥʥʦ ʧʦʣʦʞʝʥʠʝ. 

- ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʩʝ ʚʢʣʶʯʚʘ ʢʲʤ ʩʠʩʪʝʤʘ ʟʘ ʪʝʣʝʫʧʨʘʚʣʝʥʠʝ ʜʘ ʙʲʜʝ ʩʲʦʨʲʞʝʥʦ ʩʲʩ 

ʢʦʥʪʘʢʪʠ ʟʘ ʠʟʚʝʞʜʘʥʝ ʥʘ ʩʠʛʥʘʣʠ ʟʘ ʧʦʣʦʞʝʥʠʝ ʢʲʤ ʩʲʦʪʚʝʪʥʠʷ ʣʠʥʝʝʥ ʢʦʤʧʣʝʢʪ ʥʘ ʩʠʩʪʝʤʘʪʘ. 

ʄʝʭʘʥʠʯʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʟʘʜʚʠʞʚʘʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʚʥʘ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʪʘʟʠ ʥʘ 

ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ, ʟʘ ʢʦʠʪʦ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ. 

5.7.8. ʋʩʪʨʦʡʩʪʚʘ ʟʘ ʟʘʱʠʪʘ 

ʂʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʟʘʱʠʪʝʥʘ ʦʪ ʢʲʩʠ ʩʲʝʜʠʥʝʥʠʷ, ʧʨʝʛʨʷʚʘʥʝ ʥʘ 

ʧʨʦʚʦʜʥʠʮʠʪʝ, ʧʨʝʥʘʧʨʝʞʝʥʠʷ, ʚʝʪʨʦʚʠ ʚʲʟʜʝʡʩʪʚʠʷ (ʘʚʪʦʢʦʣʝʙʘʥʠʷ) ʠ ʛʥʝʟʜʝʥʝ ʥʘ ʧʪʠʮʠ. 

ɿʘʱʠʪʘʪʘ ʦʪ ʢʲʩʠ ʩʲʝʜʠʥʝʥʠʷ, ʧʨʠʯʠʥʝʥʠ ʦʪ ʧʨʦʙʠʚʠ ʥʘ ʠʟʦʣʘʪʦʨʠ, ʧʦʚʨʝʜʠ ʚ 

ʝʣʝʢʪʨʦʦʙʦʨʫʜʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ, ʥʘʨʫʰʝʥʠʷ ʥʘ ʤʠʥʠʤʘʣʥʠʪʝ 

ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʤʝʞʜʫ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʠ ʟʘʟʝʤʝʥʠ 

ʯʘʩʪʠ ʠ ʜʨ. ʢʘʢʪʦ ʠ ʦʪ ʧʨʝʛʨʷʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʦʪ ʪʷʭʥʦʪʦ ʪʦʢʦʚʦ ʧʨʝʪʦʚʘʨʚʘʥʝ ʪʨʙ̫ʚʘ ʜʘ 

ʩʝ ʦʩʠʛʫʨʷʚʘ ʦʪ ʨʝʣʝʡʥʠ, ʝʣʝʢʪʨʦʥʥʠ ʠʣʠ ʤʠʢʨʦʧʨʦʮʝʩʦʨʥʠ ʟʘʱʠʪʠ ʚ ʪʷʛʦʚʠʪʝ ʧʦʜʩʪʘʥʮʠʠ ʠ 

ʩʝʢʮʠʦʥʥʠʪʝ ʧʦʩʪʦʚʝ.  

ɿʘ ʟʘʱʠʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ʥʘʡ-ʨʘʟʣʠʯʥʠʪʝ ʚʲʟʥʠʢʚʘʱʠ ʚ ʥʝʷ 

ʧʨʝʥʘʧʨʝʞʝʥʠʷ ï ʢʦʤʫʪʘʮʠʦʥʥʠ, ʘʪʤʦʩʬʝʨʥʠ, ʢʨʘʪʢʦʪʨʘʡʥʠ ʠ ʜʲʣʛʦʪʨʘʡʥʠ, ʫʩʪʘʥʦʚʝʥʠ, 

ʧʨʝʭʦʜʥʠ ʠ ʜʨ. ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʝʪʘʣ ï ʦʢʩʠʜʥʠ ʦʪʚʦʜʠʪʝʣʠ ʙʝʟ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ. ɿʘ 

ʜʘ ʙʲʜʘʪ ʛʘʨʘʥʪʠʨʘʥʠ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʟʘʱʠʪʘʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ʧʨʝʥʘʧʨʝʞʝʥʠʷ ʠ 

ʥʘʜʝʞʜʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʩʘʤʠʪʝ ʦʪʚʦʜʠʪʝʣʠ ʪʨʷʙʚʘ ʪʝʭʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʟʘʚʠʩʝʱʠ ʦʪ ʤʥʦʞʝʩʪʚʦ 
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ʬʘʢʪʦʨʠ, ʜʘ ʙʲʜʘʪ ʧʨʘʚʠʣʥʦ ʠʟʙʨʘʥʠ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɹɼʉ EN 50152 ʠ ɹɼʉ EN 60099-1, 

4,5 ʠ 5,5. ʊʫʢ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʩʦʯʝʥʠ ʩʘʤʦ ʩʣʝʜʥʠʪʝ ʥʘʡ-ʦʙʱʠ ʠʟʠʩʢʚʘʥʠʷ: 

- ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ ʦʪʚʦʜʠʪʝʣʠʪʝ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʜʘ ʙʲʜʘʪ ʢʦʦʨʜʠʥʠʨʘʥʠ ʧʦ ʥʠʚʘ ʩʲʩ 

ʩʲʦʪʚʝʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʦʪʚʦʜʠʪʝʣʠʪʝ, ʧʨʠʣʘʛʘʥʠ ʚ ʪʷʛʦʚʠʪʝ ʧʦʜʩʪʘʥʮʠʠ, ʟʘʭʨʘʥʚʘʱʠ ʫʯʘʩʪʲʢʘ 

ʠ ʥʘ ʤʦʥʪʠʨʘʥʠʪʝ ʥʘ ʨʘʙʦʪʝʱʠʷ ʚ ʥʝʛʦ ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ. 

- ɼʘ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ: ʠʟʦʣʘʮʠʦʥʥʦ ʥʠʚʦ: ʝʜʥʘʢʚʦ ʩ ʪʦʚʘ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ï 52 kV; ʥʦʤʠʥʘʣʝʥ ʦʪʚʝʞʜʘʱ ʪʦʢ ʥʘ ʦʪʚʦʜʘ ʩ ʬʦʨʤʘ 8/20 ɛs: ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 10 

kɸ; ʨʝʬʝʨʝʥʪʥʦ ʥʘʧʨʝʞʝʥʠʝ: ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 100 kV. 

- ɼʘ ʙʲʜʘʪ ʟʘ ʤʦʥʪʘʞ ʥʘ ʦʪʢʨʠʪʦ, ʚ ʤʦʥʦʣʠʪʥʦ ʠʟʧʲʣʥʝʥʠʝ ʩ ʧʣʲʪʥʘ ʠʟʦʣʘʮʠʦʥʥʘ ʦʙʚʠʚʢʘ ʦʪ 

ʚʫʣʢʘʥʠʟʠʨʘʥ ʩʠʣʠʢʦʥ ʢʘʫʯʫʢ; 

- ɼʘ ʠʤʘʪ ʛʘʨʘʥʪʠʨʘʥʠ ʷʢʦʩʪʥʠ ʢʘʯʝʩʪʚʘ: ʥʦʤʠʥʘʣʝʥ ʦʛʲʚʘʱ ʤʦʤʝʥʪ ï ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 250 Nm, 

ʥʦʤʠʥʘʣʝʥ ʫʩʫʢʚʘʱ ʤʦʤʝʥʪ ï ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 50 Nm ʠ ʥʦʤʠʥʘʣʥʘ ʦʧʲʥʥʘ ʩʠʣʘ ï 1,0 kN . 

ɺ ʤʝʩʪʘʪʘ ʩ ʠʥʪʝʥʟʠʚʥʠ ʚʝʪʨʦʚʝ, ʦʙʣʝʜʝʥʷʚʘʥʝ ʠ ʚʲʟʤʦʞʥʦʩʪ ʦʪ ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʦʪʠʚʦʚʝʪʨʦʚʠ ʫʩʪʨʦʡʩʪʚʘ: 

ʧʨʦʪʠʚʦʚʝʪʨʦʚʠ ʩʢʦʙʠ ʠʣʠ ʦʙʪʷʞʢʠ ʥʝ ʧʦʟʚʦʣʷʚʘʱʠ ʚʝʨʪʠʢʘʣʝʥ ʭʦʜ ʥʘ ʬʠʢʩʘʪʦʨʠʪʝ ʥʘʜʦʣʫ, ʢʦʩʠ 

ʨʘʟʧʦʨʢʠ ʟʘ ʬʠʢʩʠʨʘʥʝ ʥʘ ʥʦʩʝʱʠʪʝ ʪʨʲʙʠ ʥʘ ʬʠʢʩʘʪʦʨʠʪʝ ʢʲʤ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ ʤʨʝʞʘʪʘ ʠ 

ʦʙʪʷʞʥʠ ʚʲʞʝʪʘ. ɺʠʜʲʪ ʥʘ ʟʘʱʠʪʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ, ʤʝʩʪʘʪʘ ʠ ʥʘʯʠʥʘ ʟʘ ʪʷʭʥʦʪʦ ʤʦʥʪʠʨʘʥʝ ʪʨʷʙʚʘ 

ʜʘ ʙʲʜʘʪ ʜʘʜʝʥʠ ʩ ʧʨʦʝʢʪʘ.  

ɺ ʤʝʩʪʘʪʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʧʨʝʣʝʪʥʠ ʧʪʠʮʠ ʟʘ ʣʝʪʫʚʘʥʝ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʩʠʩʪʝʤʘ ï ʩʪʲʣʙʦʚʝ ʠ ʥʘʧʨʝʯʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʲʦʨʲʞʝʥʠ ʩ ʘʥʪʠʧʨʦʧʠʣʝʥʪʥʘ ʟʘʱʠʪʘ ʥʝ 

ʧʦʟʚʦʣʷʚʘʱʘ ʥʘ ʧʪʠʮʠʪʝ ʜʘ ʠʟʛʨʘʞʜʘʪ ʩʚʦʠ ʛʥʝʟʜʘ ʚʲʨʭʫ ʪʷʭ. ʊʘʟʠ ʟʘʱʠʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʠʟʧʲʣʥʷʚʘʥʘ ʢʘʢʪʦ ʢʘʪʦ ʧʘʩʠʚʥʘ ï ʯʨʝʟ ʤʝʪʘʣʥʠ ʤʥʦʛʦʧʨʲʪʦʚʠ ʤʝʪʣʦʦʙʨʘʟʥʠ ʝʣʝʤʝʥʪʠ, ʤʦʥʪʠʨʘʥʠ 

ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʧʪʠʮʠʪʝ ʜʘ ʢʘʮʘʪ ʚ ʤʝʩʪʘʪʘ ʫʜʦʙʥʠ ʟʘ ʛʥʝʟʜʝʥʝ, ʪʘʢʘ ʠ ʢʘʪʦ ʘʢʪʠʚʥʘ ï ʩ 

ʤʦʥʪʠʨʘʥʝ ʚ ʪʝʟʠ ʤʝʩʪʘ ʥʘ ʩʧʝʮʠʘʣʥʠ ʯʘʩʪʠ, ʢʲʤ ʢʦʠʪʦ ʩʝ ʧʦʜʘʚʘ ʥʠʩʢʦ ʥʘʧʨʝʞʝʥʠʝ (ʧʦʣʫʯʘʚʘʥʦ 

ʢʘʪʦ ʠʥʜʫʢʪʠʨʘʥʘ ʝ.ʜ.ʩ. ʚ ʠʟʪʝʛʣʝʥ ʫʩʧʦʨʝʜʥʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʧʨʦʚʦʜʥʠʢ), ʨʘʟʨʘʙʦʪʝʥʠ ʪʘʢʘ, 

ʯʝ ʢʘʮʘʱʘʪʘ ʧʪʠʮʘ ʜʘ ʙʲʜʝ ʧʦʜʣʦʞʝʥʘ ʥʘ ʪʦʢʦʚ ʫʜʘʨ. 

ʇʨʠ ʠʟʙʦʨ ʥʘ ʤʝʪʘʣ-ʦʢʩʠʜʥʠ ʚʝʥʪʠʣʥʠ ʦʪʚʦʜʠʪʝʣʠ, ʩʲʱʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʠʟʧʲʣʥʝʥʠ ʚ 

ʢʦʤʧʣʝʢʪ ʩ ʠʟʦʣʘʮʠʦʥʥʘ ʧʣʘʥʢʘ, ʨʘʟʝʜʠʥʠʪʝʣ (ʦʪ ʢʦʤʧʦʟʠʪʝʥ ʤʘʪʝʨʠʘʣ ʩʲʩ ʩʠʣʠʢʦʥ-ʢʘʫʯʫʢʦʚʦ 

ʧʦʢʨʠʪʠʝ), ʠ ʟʘʟʝʤʠʪʝʣʥʦ ʚʲʞʝ ʠ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʝʥʝʨʛʦʝʤʢʦʩʪ 

(ʥʦʤʠʥʘʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʘʙʩʦʨʙʠʨʘʥʝ ʥʘ ʝʥʝʨʛʠʷ) Ó5 kJ/kV ʦʪ Un. 

5.7.9. ʄʘʪʝʨʠʘʣʠ 

 ɺ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʝʣʝʤʝʥʪʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʘʪʝʨʠʘʣʠ, 

ʧʨʠ ʢʦʠʪʦ ʥʝ ʩʝ ʩʨʝʱʘʪ ʥʠʢʘʢʚʠ ʥʘʨʫʝhʥʠʷ ʥʘ ʚʘʞʥʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʩʚʦʡʩʪʚʘ. 

ʊʘʢʠʚʘ ʩʘ: 

ʘ) ʉʪʦʤʘʥʠ 

ʄʘʪʝʨʠʘʣ  ʅʦʨʤʘʪʠʚʝʥ ʜʦʢʫʤʝʥʪ ʇʨʠʣʦʞʝʥʠʝ  
ɹʝʟʰʝʚʥʠ ʪʨʲʙʠ ʦʪ ʥʝʣʝʛʠʨʘʥʘ 

ʩʪʦʤʘʥʘ 

EN 10220-91, ISO 9329-1-89,  

ISO 4200-85, DIN 1629,  DIN 

2448 

ʂʦʥʟʦʣʠ, ʟʘʜʚʠʞʚʘʱʠ ʱʘʥʛʠ ʟʘ 

ʨʘʟʝʜʠʥʠʪʝʣʠ, ʟʘʱʠʪʘ ʥʘ ʢʘʙʝʣʥʠ 

ʠʟʣʘʟʠ ʠʣʠ ʢʘʙʝʣʠ ʧʦ ʤʝʪʘʣʥʠ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ɿʘʚʘʨʝʥʠ ʪʨʲʙʠ EN 10220-91,  

ISO 4200-85, DIN 2458,  

ɹʝʟʰʝʚʥʠ ʪʨʲʙʠ ʦʪ 

ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ 

EN 10220-91, ISO 1127 DAM-

1-91, DIN 2462, 

ɹʝʟʰʝʚʥʠ ʪʨʲʙʠ ʦʪ ʘʫʩʪʝʥʠʪʥʘ 

ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ 

EN 10220-91,  

ISO 1127 DAM-1-91, DIN 2463 

ɿʘʚʘʨʝʥʠ ʪʨʲʙʠ ʦʪ  ʘʫʩʪʝʥʠʪʥʘ 

ʩʪʦʤʘʥʘ  

ISO 2607-5-78,  

DIN17457 
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ʉʪʫʜʝʥʦʚʘʣʮʦʚʘʥʠ ʠʣʠ 

ʠʟʪʝʛʣʝʥʠ ʧʨʦʬʠʣʠ 

EURONORM 119-74, 

 ISO 4954-79 

ʉʚ̡ʨʟʚʘʱʠ ʠ ʘʨʤʘʪʫʨʥʠ ʯʘʩʪʠ 

ʊʦʧʣʦʠʟʪʝʛʣʝʥʠ ɻ 

ʨʘʚʥʦʩʪʝʥʥʠ ʧʨʦʬʠʣʠ  

EURONORM 56,  

ISO 657-1-89, EN 10056-91 

ʊʦʧʣʦʠʟʪʝʛʣʝʥʠ ɻ 

ʥʝʨʘʚʥʦʩʪʝʥʥʠ ʧʨʦʬʠʣʠ 

EURONORM 57,  

ISO 657-2-89, EN 10056-91 

ʊʦʧʣʦʠʟʪʝʛʣʝʥʠ ʊ ʧʨʦʬʠʣʠ EURONORM 55,  

ISO 657-21-83, EN 10055-92 

ɻʦʨʝʱʦ ʚʘʣʮʫʚʘʥʠ ʧʨʦʜʫʢʪʠ 

ʦʪ ʢʦʥʩʪʨʫʢʮʠʦʥʥʠ ʩʪʦʤʘʥʠ. 

ʏʘʩʪ 1: ʆʙʱʠ ʪʝʭʥʠʯʝʩʢʠ 

ʫʩʣʦʚʠʷ ʟʘ ʜʦʩʪʘʚʢʘ. 

ɹɼʉ EN 10025-1: 2005 

ɻʦʨʝʱʦ ʚʘʣʮʫʚʘʥʠ ʧʨʦʜʫʢʪʠ 

ʦʪ ʢʦʥʩʪʨʫʢʮʠʦʥʥʠ ʩʪʦʤʘʥʠ. 

ʏʘʩʪ 2: ʊʝʭʥʠʯʝʩʢʠ ʫʩʣʦʚʠʷ ʟʘ 

ʜʦʩʪʘʚʢʘ ʥʘ ʥʝʣʠʛʠʨʘʥʠ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʠ ʩʪʦʤʘʥʠ. 

ɹɼʉ EN 10025-2: 2005 

ʉʪʫʜʝʥʦ ʬʦʨʤʦʚʘʥʘ ʩʪʦʤʘʥʘ. 

ʃʘʤʘʨʠʥʠ, ʰʠʥʠ, ʧʨʲʪʠ ʠ 

ʧʦʣʫʬʘʙʨʠʢʘʪʠ 

EURONORM 129, 

ISO 9328-1 ʠ 3-91 

ɹʝʪʦʥʥʘ ʩʪʦʤʘʥʘ EURONORM 80 ʠ 82,  

ISO 6935-1-91, 

ɸʨʤʠʨʘʥʝ ʥʘ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠ ʠʟ-

ʜʝʣʠʷ ï ʩʪʲʣʙʦʚʝ, ʬʫʥʜʘʤʝʥʪʠ ʠ 

ʜʨ. 

ʂʨʲʛʣʘ ʧʨʲʪʦʚʘ ʩʪʦʤʘʥʘ EURONORM 65, EN 10221-92 

ʉʚʲʨʟʚʘʱʠ ʠ ʘʨʤʘʪʫʨʥʠ ʯʘʩʪʠ 

ʅʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ EN 10083-91 

ʅʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ. 

ʃʘʤʘʨʠʥʠ, ʰʠʥʠ, ʧʨʲʪʠ ʠ 

ʧʦʣʫʬʘʙʨʠʢʘʪʠ 

EURONORM 88 ʠ 141, 

ISO 9328-1 ʠ 5-91 

ʃʷʪʘ ʩʪʦʤʘʥʘ DIN 1681 

ɸʨʤʘʪʫʨʥʠ ʯʘʩʪʠ ʠ 

ʢʦʤʧʣʝʢʪʦʚʲʯʥʠ ʝʣʝʤʝʥʪʠ. 

ʃʝʷʨʩʪʚʦ. ʉʠʚ ʯʫʛʫʥ. ɹɼʉ EN 1561: 2000 

ʃʝʷʨʩʪʚʦ. ʂʦʚʲʢ ʯʫʛʫʥ. ɹɼʉ EN 1562: 2000 

ʃʝʷʨʩʪʚʦ. ʉʬʝʨʦʠʜʘʣʝʥ ʯʫʛʫʥ. 

ʀʟʦʪʝʨʤʠʯʥʦ ʟʘʢʘʣʝʥ ʯʫʛʫʥ. 

ɹɼʉ EN 1563: 2000 

ɹɼʉ EN 1564: 2000 

ʙ) ʃʝʛʠʨʘʥ ʘʣʫʤʠʥʠʡ 4 

ʄʘʪʝʨʠʘʣ  ʅʦʨʤʘʪʠʚʝʥ ʜʦʢʫʤʝʥʪ ʇʨʠʣʦʞʝʥʠʝ  
ʃʝʛʠʨʘʥ ʘʣʫʤʠʥʠʡ ʟʘ ʧʨʦʢʘʪ EN 755-3-92, DIN 1725 Teil 1 ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʨʲʙʠ 

ɸʣʫʤʠʥʠʝʚʠ ʪʨʲʙʠ ʠ ʧʨʲʪʠ DIN 9107 (Al Mg Si1 F31) 

EN 754-3-92; 

 ISO/DIS92DAD1-88, 

 ISO 6362-2-90, ISO 6362-1-86, 

ISO 6363-1-90; 

ʂʦʥʟʦʣʠ ʠ ʬʠʢʩʘʪʦʨʠ 

ʇʨʲʪʠ ʠ ʧʨʦʬʠʣʠ ʦʪ Al ʠ 

EAlMgSi0,5 

IEC 105-58, IEC 114-59 
ʌʠʢʩʘʪʦʨʠ  

ɸʣʫʤʠʥʠʡ ʠ ʘʣʫʤʠʥʠʝʚʠ 

ʩʧʣʘʚʠ. ʍʠʤʠʯʝʥ ʩʲʩʪʘʚ ʠ 

ʬʦʨʤʘ ʥʘ ʜʝʬʦʨʤʠʨʘʥʠʪʝ 

ʧʨʦʜʫʢʪʠ. 

ɹɼʉ EN 573-1; -2; -3; -4: 1996 

ɸʨʤʘʪʫʨʥʠ, ʩʚʲʨʟʚʘʱʠ ʠ 

ʢʦʤʧʣʝʢʪʦʚʲʯʥʠ ʯʘʩʪʠ  
ɸʣʫʤʠʥʠʡ ʠ ʘʣʫʤʠʥʠʝʚʠ 

ʩʧʣʘʚʠ. ʆʪʣʠʚʢʠ. ʍʠʤʠʯʝʥ 

ʩʲʩʪʘʚ ʠ ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ. 

ɹɼʉ EN 1706: 1999 

                                                 
4 ʃʝʛʠʨʘʥ ʘʣʫʤʠʥʠʡ ʙʝʟ ʤʝʜʝʥ ʢʦʤʧʦʥʝʥʪ (ʜʦʧʫʩʢʘʪ ʩʝ ʩʣʝʜʠ ʦʪ Cu ʜʦ 0,1%). 
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ʃʝʛʠʨʘʥ ʘʣʫʤʠʥʠʡ ʟʘ ʣʝʝʥʝ5:    

G-Al Si 12 g;G-Al Si 10 Mg wa; 

G-Al Mg 3; G-Al Si 7 Mg wa; 

GK-Al Si12g; GK-Al Si 10 Mg 

wa; GK-Al Si Mg 3; GK-Al Si 7 

Mg wa 

DIN 1725 Teil 2 

ɸʣʫʤʠʥʠʝʚ ʧʦʣʫʬʘʙʨʠʢʘʪ E-

Al Mg Si; Al Mg Si 0,5; Al Mg 

Si1; Al Mg 

DIN 40 501 Teil 3, 4 ʠ 5 

ʂʦʥʩʪʨʫʢʮʠʦʥʥʠ ʝʣʝʤʝʥʪʠ  
ɸʣʫʤʠʥʠʡ ʠ ʘʣʫʤʠʥʠʝʚʠ 

ʩʧʣʘʚʠ. ʃʠʩʪʦʚʝ, ʣʝʥʪʠ ʠ 

ʧʣʦʯʠ. 

ɹɼʉ EN 485-1; -2: 1977 

ʚ) ʄʝʜ ʠ ʣʝʛʠʨʘʥʠ ʤʝʜʥʠ ʩʧʣʘʚʠ 

ʄʘʪʝʨʠʘʣ  ʅʦʨʤʘʪʠʚʝʥ ʜʦʢʫʤʝʥʪ ʇʨʠʣʦʞʝʥʠʝ  
ɽʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘ ʤʝʜ ECu57 

F20 ʠ F25; ECu58 F20 

DIN 40 500 
ʂʝʨʙʦʚʠ ʩʲʝʜʠʥʠʪʝʣʠ, ʪʦʢʦʚʠ 

ʢʣʝʤʠ, ʟʘʱʠʪʥʠ ʛʠʣʟʠ 
ʅʠʩʢʦ ʣʝʛʠʨʘʥʘ ʤʝʜ ʟʘ ʧʨʦʢʘʪ DIN 17 666 

ʄʝʜ ʠ ʣʝʛʠʨʘʥʘ ʤʝʜ ISO 1638-87 ʉʪʨʫʥʥʠ, ʬʠʢʩʘʪʦʨʥʠ, 

ʩʝ̡ʜʠʥʠʪʝʣʥʠ, ʟʘʭʨʘʥʚʘʱʠ ʠ ʜʨ. 

ʢʣʝʤʠ 
ʃʝʛʠʨʘʥʘ ʤʝʜ CuNi 1,5 Si ʠ Cu 

Ni 2 Si 

DIN 17 672-1,...,-9 

ʄʝʜ ʠ ʤʝʜʥʠ ʩʧʣʘʚʠ. ɹʣʦʢʦʚʝ 

ʟʘ ʧʨʝʪʦʧʷʚʘʥʝ ʠ ʦʪʣʠʚʢʠ. 

ɹɼʉ EN 1982: 2002 

ɸʨʤʘʪʫʨʥʠ ʯʘʩʪʠ ʠ ʢʣʝʤʠ 

ʉʧʣʘʚʠ ʤʝʜʥʠ ʜʝʬʦʨʤʠʨʫʝʤʠ. 

ɹʨʦʥʟ ʙʝʟʢʘʣʘʝʥ.  ʄʘʨʢʠ. 

ɹɼʉ 14009:1997 

ʄʝʜʥʦ-ʘʣʫʤʠʥʠʝʚʠ ʩʧʣʘʚʠ 

CuAl8Fe, CuAl9Ni2, CuAL1Ni 

DIN 17 675-1,...,-3 

ʄʝʜʥʦ-ʘʣʫʤʠʥʠʝʚʠ ʩʧʣʘʚʠ 

(ʙʨʦʥʟ) ʟʘ ʣʝʝʥʝ     

ISO 428-83; DIN 1714 

ɿʘʙʝʣʝʞʢʘ: ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʜʥʦ ï ʮʠʥʢʦʚʠ ʩʧʣʘʚʠ (ʤʝʩʠʥʛʠ) ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʝʣʝʤʝʥʪʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. 

ʛ) ʀʟʢʫʩʪʚʝʥʠ ʤʘʪʝʨʠʘʣʠ  

ɼʦʧʫʩʢʘ ʩʝ ʝʣʝʤʝʥʪʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʥʘ ʜʘ ʙʲʜʘʪ ʧʨʦʠʟʚʝʞʜʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʠʟʢʫʩʪʚʝʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʘʪʦ ʥʘʧʨ. ʧʦʣʠʤʝʨʥʠ ʤʘʪʝʨʠʘʣʠ (ʚʲʞʝʪʘ: ʧʦʣʠʘʤʠʜʥʠ ʩʲʛʣʘʩʥʦ EN 696-

92, ʧʦʣʠʝʩʪʝʨʥʠ ï EN 697-92, ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʠ ï EN 699-92 ʠ ʧʦʣʠʝʪʠʣʝʥʦʚʠ ï EN 700-92EN), 

ʩʪʲʢʣʦʧʣʘʩʪʠ (EN 3783-92, EN 2374-91), ʪʝʨʤʦʧʣʘʩʪʠ, ʜʫʨʦʧʣʘʩʪʠ ʠ ʜʨ., ʘʢʦ ʪʷʭʥʘʪʘ ʛʦʜʥʦʩʪ ʝ 

ʧʦʪʚʲʨʜʝʥʘ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʲʣʥʠ ʠʟʧʠʪʚʘʥʠʷ. 

ʜ) ɼʦʧʫʩʢʘ ʩʝ ʤʦʥʪʠʨʘʥʝ ʥʘ ʢʦʥʟʦʣʠ ʩ ʨʘʟʣʠʯʥʠ ʦʪ ʧʦʩʦʯʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʩʘ 

ʯʘʩʪ ʦʪ ʩʝʨʪʠʬʠʮʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ, ʦʧʝʨʘʪʠʚʥʦ ʩʲʚʤʝʩʪʠʤʘ ʠ ʩʝ ʧʨʠʣʘʛʘʪ ʚʩʠʯʢʠ 

ʩ̡ ʩʪʘʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʧʦʩʦʯʝʥʘʪʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ, ʘ ʥʝ ʦʪʜʝʣʥʠ ʚʲʟʣʠ ʠ ʜʝʪʘʡʣʠ. 

5.7.10. ʉʠʛʥʘʣʠ ʠ ʪʘʙʝʣʠ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ 

5.7.10.1. ʉʠʛʥʘʣʠ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ 

ɺ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʠʛʥʘʣʠ, ʩʲʛʣʘʩʥʦ ʅʘʨʝʜʙʘ ˉ 58 ʟʘ ʧʨʘʚʠʣʘʪʘ 

ʟʘ ʪʝʭʥʠʯʝʩʢʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʷ, ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʚʣʘʢʦʚʝʪʝ ʠ ʩʠʛʥʘʣʠʟʘʮʠʷʪʘ ʚ ʞʝʣʝʟʦʧʲʪʥʠʷ 

ʪʨʘʥʩʧʦʨʪ. 

                                                 
5 ɼʦʧʫʩʢʘ ʩʝ ʣʝʝʥʝ ʧʦʜ ʥʘʣʷʛʘʥʝ. 
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ʉʠʛʥʘʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʤʝʪʘʣ ʠʣʠ ʦʪ ʘʨʤʠʨʘʥ ʧʦʣʠʤʝʨʝʥ ʤʘʪʝʨʠʘʣ, 

ʫʩʪʦʡʯʠʚ ʥʘ ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ, ʜʚʫʮʚʝʪʥʠ ʩʚʝʪʦʦʪʨʘʟʠʪʝʣʥʠ, ʩ ʨʘʟʤʝʨʠ ʠ ʛʨʘʬʠʯʥʦ ʦʟʥʘʯʝʥʠʝ 

ʩʲʛʣʘʩʥʦ ʇʈʀʃʆɾɽʅʀɽ ˉ 6. 

 

5.7.10.2. ʇʨʝʜʫʧʨʝʜʠʪʝʣʥʠ ʪʘʙʝʣʠ ʚ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. 

1) ʅʘ ʩʪʲʣʙʦʚʝʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʥʘ ʧʨʝʜʧʘʟʥʠʪʝ ʦʛʨʘʜʠ (ʱʠʪʦʚʝ), ʥʘ ʩʪʲʣʙʠʪʝ ʠ 

ʩʪʲʧʘʣʘʪʘ ʥʘ ʧʦʜʚʠʞʥʠʷ ʞʝʣʝʟʦʧʲʪʝʥ ʩʲʩʪʘʚ ʟʘ ʢʘʯʚʘʥʝ ʥʘ ʧʦʢʨʠʚʘ ʩʝ ʧʦʩʪʘʚʷʪ ʥʘʜʧʠʩʠ (ʪʘʙʝʣʠ) 

ʩʲʩ ʟʥʘʢʘ ʟʘ ʚʠʩʦʢʦ ʥʘʧʨʝʞʝʥʠʝ (ʯʝʨʚʝʥʘ ʩʪʨʝʣʢʘ, ʩ ʚʲʨʭʘ ʥʘʜʦʣʫ ʚʲʨʭʫ ʞʲʣʪʦ ʧʦʣʝ) ʠ ʥʘʜʧʠʩ 

Ăɺʠʩʦʢʦ ʥʘʧʨʝʞʝʥʠʝ!ñ, Ăʆʧʘʩʥʦ ʟʘ ʞʠʚʦʪʘ!ñ, Ăʅʝ ʩʝ ʢʘʯʚʘʡ!ñ, ʩ ʨʘʟʤʝʨʠ ʠ ʛʨʘʬʠʯʥʦ ʦʟʥʘʯʝʥʠʝ, 

ʩʲʛʣʘʩʥʦ ʇʨʠʣʦʞʝʥʠʝ ˉ 7. 

2) ʊʘʙʝʣʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʚ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩʘ ʯʘʩʪ ʦʪ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠʪʝ ʪʘʙʝʣʠ ʥʘ ʝʥʝʨʛʝʪʠʢʘʪʘ, ʩʲʛʣʘʩʥʦ ʅʘʨʝʜʙʘ ˉ ʈɼ-07/8 ʟʘ ʤʠʥʠʤʘʣʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʟʥʘʮʠ ʠ ʩʠʛʥʘʣʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ/ʠʣʠ ʟʜʨʘʚʝ ʧʨʠ ʨʘʙʦʪʘ, ʩ ʨʘʟʤʝʨʠ ʠ ʛʨʘʬʠʯʥʦ 

ʦʟʥʘʯʝʥʠʝ, ʩʲʛʣʘʩʥʦ ʇʨʠʣʦʞʝʥʠʝ ˉ 8 

ʊʘʙʝʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʤʝʪʘʣ ʠʣʠ ʧʦʣʠʤʝʨʝʥ ʤʘʪʝʨʠʘʣ, ʫʩʪʦʡʯʠʚʠ ʥʘ 

ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ, ʪʨʠʮʚʝʪʥʠ. 

5.7.11. ɸʥʪʠʢʦʨʦʟʠʦʥʥʘ ʟʘʱʠʪʘ 

 ɸʥʪʠʢʦʨʦʟʠʦʥʥʘʪʘ ʟʘʱʠʪʘ ʥʘ ʤʝʪʘʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ 

ʦʩʠʛʫʨʷʚʘ ʢʘʢʪʦ ʪʷʭʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʩʨʝʱʫ ʢʦʨʦʟʠʦʥʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʪʘʢʘ ʠ 

ʥʘ ʩʚʲʨʟʚʘʥʠʪʝ ʩ ʪʷʭ ʯʘʩʪʠ ʠ ʧʨʦʚʦʜʥʠʮʠ. ʇʨʠ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘʪ ʨʘʟʣʠʯʥʠʪʝ ʚʲʟʤʦʞʥʠ 

ʚʠʜʦʚʝ ʢʦʨʦʟʠʷ ʠ ʪʭ̫ʥʦʪʦ ʧʨʦʷʚʣʝʥʠʝ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʤʝʪʘʣʥʠ ʠʟʜʝʣʠʷ ʠ ʩʲʯʝʪʘʥʠʷ ʦʪ ʪʷʭ. 

 ʇʦʨʘʜʠ ʪʦʚʘ, ʯʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʨʘʙʦʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʦʪʢʨʠʪʦ ʥʘʡ-ʩʠʣʥʦ 

ʢʦʨʦʟʠʦʥʥʦ ʧʦʜʘʪʣʠʚʠ ʩʘ ʧʨʦʬʠʣʥʠʪʝ ʠ ʪʨʲʙʥʠ ʩʪʦʤʘʥʝʥʠ ʝʣʝʤʝʥʪʠ ʠ ʞʝʣʝʟʥʠ ʣʷʪʠ ʯʘʩʪʠ, ʪʦ ʥʘ 

ʪʷʭʥʘʪʘ ʟʘʱʠʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʪʜʝʣʷʥʦ ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ. ʂʘʪʦ ʦʩʥʦʚʥʘ ʪʷʭʥʘ ʟʘʱʠʪʘ ʪʨʷʙʚʘ 

ʜʘ ʩʝ ʧʨʝʜʚʠʞʜʘ ʛʦʨʝʱʦ ʧʦʮʠʥʢʦʚʘʥʝ ʩʲʛʣʘʩʥʦ ɹɼʉ EN 10240:2000 ʠ ɹɼʉ ISO 1461:2000, ʥʘ 

ʪʝʣʦʚʝ ï ʩʲʛʣʘʩʥʦ ɹɼʉ EN 10244-2:2003 ʠ ʥʘ ʯʘʩʪʠʪʝ ʩ ʨʝʟʙʠ ï ʛʘʣʚʘʥʠʯʥʦ ʧʦʮʠʥʢʦʚʘʥʝ ʩʲʛʣʘʩʥʦ 

ɹɼʉ EN 1403:2000, ɹɼʉ ISO 2081:1997 ʠ ɹɼʉ EN 12329:2002. ɼʦʧʫʩʢʘ ʩʝ ʧʨʠʣʘʛʘʥʝʪʦ ʠ ʥʘ ʜʨʫʛʠ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʧʦʮʠʥʢʦʚʘʥʝ, ʢʘʪʦ ʥʘʧʨ. ʪʝʨʤʦʜʠʬʫʟʠʦʥʥʦ (ʧʨʘʭʦʚʦ), ʧʣʘʟʤʝʥʦ 

(ʧʣʘʤʲʯʥʦ) ʠ ʜʨ., ʢʘʢʪʦ ʠ ʜʨʫʛʠ ʚʠʜʦʚʝ ʤʝʪʘʣʥʠ ʧʦʢʨʠʪʠʷ ʥʘʧʨ. ʘʣʫʤʠʥʠʟʘʮʠʷ ʟʘ ʘʥʪʠʢʦʨʦʟʠʦʥʥʘ 

ʟʘʠɦʪʘ ʥʘ ʪʝʟʠ ʯʘʩʪʠ. ɼʦʧʫʩʢʘ ʩʝ ʚʲʪʨʝʰʥʠ ʨʝʟʙʠ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʩʣʝʜ ʧʦʮʠʥʢʦʚʘʥʝ, ʧʨʠ 

ʫʩʣʦʚʠʝ, ʯʝ ʨʝʟʙʠʪʝ ʩʣʝʜ ʥʘʨʷʟʚʘʥʝʪʦ ʩʝ ʩʤʘʞʘʪ ʩ ʘʥʪʠʢʦʨʦʟʠʦʥʥʘ ʩʤʘʟʢʘ ʠ ʚ ʪʷʭ ʩʝ ʤʦʥʪʠʨʘʪ 

ʩʲʦʪʚʝʪʥʠʪʝ ʙʦʣʪʦʚʝ ʠʣʠ ʝʣʝʤʝʥʪʠ. 

ʆʪ ʩʘʥʠʪʘʨʥʠ ʩʲʦʙʨʘʞʝʥʠʷ ʥʝ ʩʝ ʜʦʧʫʩʢʘ ʘʥʪʠʢʦʨʦʟʠʦʥʥʘ ʟʘʱʠʪʘ ʯʨʝʟ ʢʘʜʤʠʨʘʥʝ ʥʘ 

ʯʘʩʪʠʪʝ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. 

ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʮʠʥʢʦʚʦʪʦ ʧʦʢʨʠʪʠʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ: 

- ʟʘ ʚʩʠʯʢʠ ʯʘʩʪʠ: 600 g/m2  (85 ɛm) ʥʘ ʦʛʨʘʥʠʯʝʥʠ ʤʝʩʪʘ ʜʦ 500 g/m2 (70 ɛm) 

- ʟʘ ʙʦʣʪʦʚʝ, ʥʠʪʦʚʝ, ʛʘʡʢʠ, ʰʧʠʣʢʠ, ʰʧʣʝʥʪʦʚʝ ʠ ʜʨ.: 375 g/m2 (54 ɛm) ʥʘ ʦʛʨʘʥʠʯʝʥʠ ʤʝʩʪʘ ʜʦ 

300 g/m2 (43 ɛm). ʂʦʥʪʨʦʣʲʪ ʥʘ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʧʦʢʨʠʪʠʝʪʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʛʣʘʩʥʦ ɹɼʉ 

ISO 1460:2000.   

 ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʟʘʱʠʪʘ ʥʘ ʩʪʦʤʘʥʝʥʠ ʠʣʠ ʯʫʛʫʥʝʥʠ ʝʣʝʤʝʥʪʠ ʦʪ ʢʦʨʦʟʠʷ ʯʨʝʟ ʙʦʷʜʠʩʚʘʥʝ. 

 ɸʣʫʤʠʥʠʝʚʠ ʯʘʩʪʠ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʦʪ ʤʝʞʜʫʢʨʠʩʪʘʣʥʘ 

ʢʦʨʦʟʠʷ ʯʨʝʟ ʧʨʘʚʠʣʝʥ ʧʦʜʙʦʨ ʥʘ ʤʘʪʝʨʠʘʣʘ ʟʘ ʪʷʭʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʘʩʠʚʠʨʘʥʝ 

ʥʘ ʪʝʭʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ. 

 ɺ ʧʨʦʝʢʪʘ ʠ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʜʚʠʜʝʥʠ 

ʩʧʝʮʠʘʣʥʠ ʤʝʨʢʠ ʟʘ ʟʘʱʠʪʘ ʩʨʝʱʫ ʛʘʣʚʘʥʠʯʥʘ ʢʦʨʦʟʠʷ ʥʘ ʜʚʦʡʢʠ ʦʪ ʢʦʥʪʘʢʪʫʚʘʱʠ ʤʝʪʘʣʠ, ʧʨʠ 

ʢʦʠʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʝʣʝʢʪʨʦʣʠʪʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʨʘʟʣʠʯʠʝʪʦ ʚ ʪʝʭʥʠʪʝ ʥʦʨʤʘʣʥʠ ʦʢʠʩʣʠʪʝʣʥʠ 
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ʧʦʪʝʥʮʠʘʣʠ  ʧʨʦʪʠʯʘ ʢʦʥʪʘʢʪʥʘ ʢʦʨʦʟʠʷ. ʆʩʦʙʝʥʦ ʫʷʟʚʠʤʠ ʦʪ ʪʦʟʠ ʚʠʜ ʢʦʨʦʟʠʷ ʩʘ ʜʚʦʡʢʠʪʝ Cu ï 

Zn, ʢʘʢʚʠʪʦ ʩʘ ʥʘ ʣʠʮʝ ʚ ʪʦʯʢʠʪʝ ʥʘ ʢʦʥʪʘʢʪʫʚʘʥʝ ʥʘ ʙʨʦʥʟʦʚʠ ʥʦʩʝʱʠ ʚʲʞʝʪʘ ʠ ʧʦʮʠʥʢʦʚʘʥʠ 

ʘʨʤʘʪʫʨʥʠ ʯʘʩʪʠ ʠ Cu ï Al  ï ʧʨʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʘʣʫʤʠʥʠʝʚʠ ʚʲʞʝʪʘ ʠ ʤʝʜʥʠ ʧʨʦʚʦʜʥʠʮʠ. ɺ ʪʝʟʠ 

ʩʣʫʯʘʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʠʣʘʛʘʥʠ ʩʧʝʮʠʘʣʥʠ ʤʝʨʢʠ ʟʘ ʟʘʱʠʪʘ ʢʘʪʦ ʙʘʥʜʘʞʠʨʘʥʝ ʥʘ ʙʨʦʥʟʦʚʠʪʝ 

ʚʲʞʝʪʘ ʩ ʤʝʜʥʘ ʣʝʥʪʘ ʠʣʠ ʩ ʥʘʧʨʝʩʦʚʘʥʠ ʛʠʣʟʠ ʚ ʤʝʩʪʘʪʘ ʥʘ ʪʷʭʥʦʪʦ ʤʦʥʪʠʨʘʥʝ ʚ ʘʨʤʘʪʫʨʥʠʪʝ 

ʯʘʩʪʠ,  ʘʥʢʝʨʠʨʘʥʝʪʦ ʠʤ ʩ ʙʨʦʥʟʦʚʠ ʢʣʠʥʦʚʠ ʢʣʝʤʠ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʠʤʝʪʘʣʥʠ ʘʣʫʤʠʥʠʝʚʦ ï ʤʝʜʥʠ 

ʩʲʝʜʠʥʠʪʝʣʥʠ ʢʣʝʤʠ ʠ ʜʨ. ɺʩʠʯʢʠ ʪʝʟʠ ʤʝʨʢʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʜʝʡʩʪʚʘʱʠ ʟʘ ʮʝʣʠʷ ʩʨʦʢ ʥʘ ʩʣʫʞʙʘ ʥʘ 

ʯʘʩʪʠʪʝ. 

5.7.12. ʇʨʘʚʠʣʘ ʟʘ ʧʨʠʝʤʘʥʝ 

ʘ) ɺʩʠʯʢʠ ʠʟʜʝʣʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʟʘ ʠʟʛʨʘʞʜʘʥʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʨʝʤʦʥʪʠ 

ʠʣʠ ʪʝʢʫʱʦ ʧʦʜʜʲʨʞʘʥʝ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʠ ʥʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʦʥʥʠ ʜʦʢʫʤʝʥʪʠ. ʊʷʭʥʦʪʦ ʢʘʯʝʩʪʚʦ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʩʲʩ ʩʝʨʪʠʬʠʢʘʪʠ 

ʟʘ ʧʨʦʚʝʜʝʥʠ ʪʠʧʦʚʠ ʠʟʧʠʪʚʘʥʠʷ ʠ ʧʨʦʪʦʢʦʣʠ ʠʣʠ ʜʝʢʣʘʨʘʮʠʠ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʦʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ. 

ʙ) ʌʠʨʤʘʪʘïʧʨʦʠʟʚʦʜʠʪʝʣ ʪʨʷʙʚʘ ʜʘ ʛʘʨʘʥʪʠʨʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʪʝ ʠʟʜʝʣʠʷ ʠ 

ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʠʤ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʪʝʭʥʠʯʝʩʢʘ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʢʘʢʪʦ ʠ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʜʝʡʩʪʚʘʱʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʢʘʯʝʩʪʚʦ (ʜʘ ʠʤʘ ʩʝʨʪʠʬʠʮʠʨʘʥʘ 

ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ).        

ʚ) ʇʨʦʠʟʚʦʜʠʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʩʪʘʚʠ ʩʝʨʪʠʬʠʢʘʪ ʟʘ ʧʨʦʚʝʨʢʘ ʦʪ ʣʠʮʝʪʦ ʟʘ ʦʮʝʥʷʚʘʥʝ 

ʩʲʛʣʘʩʥʦ ʅʘʨʝʜʙʘ ˉ 57, ʢʦʝʪʦ ʦʪʛʦʚʘʨʷ ʟʘ ʦʜʦʙʨʷʚʘʥʝʪʦ ʠ ʢʦʥʪʨʦʣʘ ʥʘʜ ʩʠʩʪʝʤʘʪʘ ʟʘ ʢʘʯʝʩʪʚʦ ʠ 

ʟʘ ʦʢʦʤʧʣʝʢʪʦʚʘʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʦʪʦ ʜʦʩʠʝ. 

ʛ) ʇʦʪʨʝʙʠʪʝʣʷʪ ʠʤʘ ʧʨʘʚʦ ʥʘ ʢʦʥʪʨʦʣʥʘ ʧʨʦʚʝʨʢʘ ʧʦ ʚʩʠʯʢʠ ʠʟʠʩʢʚʘʥʠʷ, ʧʨʝʜʚʠʜʝʥʠ ʚ 

ʪʝʭʥʠʯʝʩʢʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ. 

5.7.13. ʄʘʨʢʠʨʦʚʢʘ ʠ ʦʧʘʢʦʚʢʘ 

ʘ) ɺʩʷʢʦ ʠʟʜʝʣʠʝ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʪʘʙʝʣʢʘ, ʩʲʜʲʨʞʘʱʘ ʩʣʝʜʥʠʪʝ ʜʘʥʥʠ: 

-  ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʣʠ ʬʠʨʤʝʥ ʟʥʘʢ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ; 

-  ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʣʠ ʪʠʧ ʥʘ ʠʟʜʝʣʠʝʪʦ; 

-  ʇʦʨʝʜʝʥ ʥʦʤʝʨ; 

-  ɻʦʜʠʥʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ; 

-  ʅʦʤʝʨ ʥʘ ʪʝʭʥʠʯʝʩʢʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ. 

ʙ) ʊʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʚʲʨʰʝʥʘ ʦʮʝʥʢʘ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ Ăʅʘʨʝʜʙʘ 

ʟʘ ʩʲʱʝʩʪʚʝʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʦʜʫʢʪʠò (ɼɺ, 

ʙʨ.93/14.11.2000) ʠ ʜʘ ʩʝ ʥʘʥʝʩʝ ʤʘʨʢʠʨʦʚʢʘ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ Ăʅʘʨʝʜʙʘ 

ʟʘ ʤʘʨʢʠʨʘʥʝ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝò (ɼɺ, ʙʨ.69/2005). 

ʚ) ɺʩʷʢʦ ʠʟʜʝʣʠʝ ʠ ʩʲʩʪʘʚʥʠʪʝ ʤʫ ʯʘʩʪʠ ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʧʦʜʭʦʜʷʱʘ ʦʧʘʢʦʚʢʘ, ʢʦʷʪʦ ʜʘ 

ʛʘʨʘʥʪʠʨʘ ʟʘʧʘʟʚʘʥʝʪʦ ʠʤ ʧʨʠ ʪʨʘʥʩʧʦʨʪ ʠ ʩʲʭʨʘʥʝʥʠʝ. 

5.7.14. ʉʲʭʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪ ʠ ʛʘʨʘʥʮʠʠ 

ʘ) ʀʟʜʝʣʠʷʪʘ ʠ ʩʲʩʪʘʚʥʠʪʝ ʠʤ ʯʘʩʪʠ ʪʨʙ̫ʚʘ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʝʥʠ ʤʝʞʜʫ 

ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʙ) ʀʟʜʝʣʠʷʪʘ ʠ ʩʲʩʪʘʚʥʠʪʝ ʠʤ ʯʘʩʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʪʨʘʥʩʧʦʨʪʠʨʘʪ ʚʲʚ ʚʩʷʢʘʢʲʚ ʚʠʜ 

ʪʨʘʥʩʧʦʨʪʥʠ ʩʨʝʜʩʪʚʘ. 

ʚ) ɻʘʨʘʥʮʠʦʥʝʥ ʩʨʦʢ ï ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 24 ʤʝʩʝʮʘ. 

5.7.15. ɼʦʢʫʤʝʥʪʠ 
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ʘ) ɺʩʠʯʢʠ ʠʟʜʝʣʠʷ ʪʨʷʙʚʘ ʜʘ  ʩʝ ʧʨʝʜʘʚʘʪ ʩ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʚʢʣʶʯʚʘʱʘ ʧʨʠʥʮʠʧʥʠ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʠ ʤʦʥʪʘʞʥʠ ʩʭʝʤʠ, ʩʝʨʪʠʬʠʢʘʪ ʟʘ ʧʨʦʚʝʜʝʥʠ ʪʠʧʦʚʠ ʠʟʧʠʪʚʘʥʠʷ, ʜʝʢʣʘʨʘʮʠʷ ʟʘ 

ʩʲʦʪʚʝʪʩʪʚʠʝ, ʩʝʨʪʠʬʠʢʘʪ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʚʣʦʞʝʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʧʘʩʧʦʨʪ, ʦʧʠʩʘʥʠʝ ʥʘ ʜʝʡʩʪʚʠʝʪʦ, 

ʠʥʩʪʨʫʢʮʠʷ ʟʘ ʤʦʥʪʘʞ, ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʨʘʙʦʪʘʪʘ, ʠʥʩʪʨʫʢʮʠʷ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʠ 

ʨʝʤʦʥʪ ʠ ʛʘʨʘʥʮʠʦʥʥʘ ʢʘʨʪʘ.  

ʙ) ɼʨʫʛʠ ʜʦʢʫʤʝʥʪʠ ʟʘ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ. 
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5.8. ʀɿʇʒʃʅɽʅʀɽ ʅɸ ɽʃɽʄɽʅʊʀʊɽ ʅɸ ʂʆʅʊɸʂʊʅɸʊɸ ʉʀʉʊɽʄɸ 

5.8.1. ʉʪʲʣʙʦʚʥʘ ʣʠʥʠʷ. ʆʧʦʨʥʠ ʫʩʪʨʦʡʩʪʚʘ 

ʉʪʲʣʙʦʚʥʘ ʣʠʥʠʷ 

ʇʨʘʚʠʣʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʲʣʙʦʚʥʘʪʘ ʣʠʥʠʷ ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ 

ʧʨʝʜʦʧʨʝʜʝʣʷʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ.  

ʇʦʨʘʜʠ ʪʦʚʘ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʩʣʝʜʥʠʪʝ ʫʩʣʦʚʠʷ: 

- ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʲʣʞʠʥʠʪʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ ʚ ʧʨʘʚʘ ʠ ʚ ʢʨʠʚʠ ʜʘ ʙʲʜʘʪ 

ʦʧʨʝʜʝʣʝʥʠ ʪʘʢʘ, ʯʝ ʧʨʠ ʧʦ-ʪʝʞʢʠʷ ʨʝʞʠʤ ʥʘ ʚʝʪʨʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ (ʦʪ ʚʷʪʲʨ 

ʩ ʤʘʢʩʠʤʘʣʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʠʣʠ ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ ʦʙʣʝʜʝʥʷʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʚʷʪʲʨ ʩʲʩ 

ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʩʢʦʨʦʩʪ), ʩ ʦʪʯʠʪʘʥʝ ʧʫʣʩʘʮʠʠʪʝ ʥʘ ʚʷʪʲʨʘ ʠ ʦʛʲʚʘʥʝʪʦ ʥʘ ʦʧʦʨʠʪʝ ʧʦʜ ʥʝʛʦʚʦʪʦ 

ʜʝʡʩʪʚʠʝ ʤʘʢʩʠʤʘʣʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʤʝʞʜʫʩʪʲʣʙʠʷʪʘ ʜʘ ʥʝ ʧʨʝʚʠʰʘʚʘ 

400 mm. ʇʨʠ ʣʠʧʩʘ ʥʘ ʢʦʥʢʨʝʪʥʠ ʨʘʟʯʝʪʠ ʟʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʦʛʲʚʘʥʝ ʥʘ ʩʪʲʣʙʦʚʝʪʝ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ 

ʥʘ ʚʝʪʨʦʚʠʷ ʥʘʧʦʨ ʤʦʞʝ ʜʘ ʙʲʜʘʪ ʧʨʠʝʪʠ ʩʣʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ: 

ʄʘʢʩʠʤʘʣʥʘ ʩʢʦʨʦʩʪ ʥʘ ʚʷʪʲʨʘ, m/s: 25 30 35 40 

ʆʪʢʣʦʥʝʥʠʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ, m: 
0,010 0,015 0,022 0,030 

ʆʪʢʣʦʥʝʥʠʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʥʦʩʝʱʦʪʦ 

ʚʲʞʝ, m: 
0,015 0,022 0,030 0,040 

 

ʄʘʢʩʠʤʘʣʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ ʚ ʧʨʘʚʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʚʥʘ ʥʘ ʧʦ-ʤʘʣʢʘʪʘ 

ʩʪʦʡʥʦʩʪ ʦʪ ʨʘʟʯʝʪʝʥʠʪʝ ʜʲʣʞʠʥʠ ʟʘ ʜʚʝʪʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ ʧʦʩʦʢʠ ʥʘ ʚʝʪʨʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʚʷʪʲʨʘ ʥʘʧʨʝʯʥʦ ʚʲʨʭʫ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ʆʪ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʩʲʦʙʨʘʞʝʥʠʷ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʜʲʣʞʠʥʘ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ ʚ ʧʨʘʚʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘ 65 m ʟʘ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ 

ʚʝʨʪʠʢʘʣʥʦ ʠʣʠ ʧʦʣʫʢʦʩʦ ʦʢʘʯʚʘʥʝ ʠ 90 m ï ʧʨʠ ʢʦʩʦ ʦʢʘʯʚʘʥʝ. 

ɺ ʢʨʠʚʘ ʜʲʣʞʠʥʠʪʝ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʜʠʫʩʘ 

ʥʘ ʢʨʠʚʘʪʘ ʠ ʦʛʨʘʥʠʯʝʥʠʝʪʦ: ʩʫʤʘʪʘ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʪʘʪʠʯʥʦʪʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ ʦʪ ʦʩʪʘ ʥʘ ʧʣʲʟʛʘʯʘ ʥʘ ʧʘʥʪʦʛʨʘʬʘ (ʧʘʨʘʤʝʪʲʨ Ăʩò) ʙʝʟ ʚʷʪʲʨ ʠ ʥʘ ʥʝʛʦʚʦʪʦ ʩʲʧʦʩʦʯʥʦ 

ʦʪʢʣʦʥʝʥʠʝ ʧʨʠ ʧʦ-ʪʝʞʢʠʷ ʨʝʞʠʤ ʥʘ ʚʝʪʨʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʤʨʝʞʘʪʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʘ ʠʣʠ ʨʘʚʥʘ 

ʥʘ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʨʘʙʦʪʥʘʪʘ ʰʠʨʠʥʘ ʥʘ ʧʣʲʟʛʘʯʘ. 

- ʇʨʘʚʠʣʥʦ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʙʨʦʷ ʠ ʜʲʣʞʠʥʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʘʥʢʝʨʥʠ ʫʯʘʩʪʲʮʠ ʠ 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʥʘ ʚʲʟʜʫʰʥʠʪʝ ʤʝʞʜʠʥʠ ʙʝʟ ʠ ʩʲʩ ʩʝʢʮʠʦʥʠʨʘʥʝ ʠ ʥʝʫʪʨʘʣʥʠʪʝ ʚʩʪʘʚʢʠ ʧʦ ʜʲʣʞʠʥʘ 

ʥʘ ʫʯʘʩʪʲʢʘ ʠ ʦʪʜʝʣʥʠʪʝ ʤʝʞʜʫʛʘʨʠʷ ʠ ʛʘʨʠ ʚ ʥʝʛʦ (ʚʞ. ʪ. 5.8.2.6). 

- ɼʦʧʫʩʪʠʤʠʪʝ ʜʲʣʞʠʥʠ ʥʘ ʧʨʝʭʦʜʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ ʚ ʥʝʠʟʦʣʠʨʘʱʠʪʝ ʠ ʠʟʦʣʠʨʘʱʠʪʝ 

ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠ ʥʝʫʪʨʘʣʥʠʪʝ ʚʩʪʘʚʢʠ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʪʘʢʘ, ʯʝ ʤʘʢʩʠʤʘʣʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ 

ʥʘ ʚʲʥʰʥʠʷ ʩʧʨʷʤʦ ʧʦʩʦʢʘʪʘ ʥʘ ʚʝʪʨʦʚʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʜʘ ʥʝ ʧʨʝʚʠʰʘʚʘ 400 

mm. 

- ʇʨʠ ʧʨʦʝʢʪʥʘʪʘ ʨʘʟʙʠʚʢʘ ʥʘ ʩʪʲʣʙʦʚʥʘʪʘ ʣʠʥʠʷ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʧʫʩʢʘ:  

- ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʧʦʚʝʯʝ ʦʪ ʪʨʠ ʤʝʞʜʫʩʪʲʣʙʠʷ ʚ ʧʨʘʚʘ ʩ ʝʜʥʘʢʚʘ ʜʲʣʞʠʥʘ. ɺ ʢʨʠʚʠ ʩʝ 

ʜʦʧʫʩʢʘ ʤʝʞʜʫʩʪʲʣʙʠʷ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʮʠʨʢʫʣʷʨʥʘʪʘ ʢʨʠʚʘ ʜʘ ʙʲʜʘʪ ʩ ʝʜʥʘʢʚʘ ʜʲʣʞʠʥʘ, ʥʦ ʪʝʭʥʠʷ 

ʙʨʦʡ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥ ʜʦ ʤʠʥʠʤʫʤ.  

- ʜ̡ ʣʞʠʥʠʪʝ ʥʘ ʜʚʝ ʩʲʩʝʜʥʠ ʤʝʞʜʫʩʪʲʣʙʠʷ ʜʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʧʦʤʝʞʜʫ ʩʠ ʧʦʚʝʯʝ ʦʪ 20% ʦʪ 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʦ-ʛʦʣʷʤʦʪʦ ʠ ʥʝ ʧʦʚʝʯʝ ʦʪ ʧʨʠʝʪʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʜʲʣʞʠʥʘ ʥʘ ʤʝʞʜʫʩʪʨʫʥʠʝʪʦ. 

ɼʦʧʫʩʢʘ ʩʝ ʜʲʣʞʠʥʠʪʝ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʷʪʘ ʜʘ ʩʝ ʛʨʘʜʠʨʘʪ ʪʘʢʘ, ʯʝ ʜʲʣʞʠʥʠʪʝ ʥʘ ʤʝʞʜʫʩʪʨʫʥʠʷʪʘ ʚ 

ʪʷʭ ʜʘ ʦʩʪʘʚʘʪ ʧʦʩʪʦʷʥʥʠ ʠʣʠ ʢʨʘʪʥʠ ʥʘ ʧʨʠʝʪ ʧʦʩʪʦʷʥʝʥ ʤʥʦʞʠʪʝʣ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ 

ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ. 
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- ʧʨʝʭʦʜʠ ʦʪ ʤʘʢʩʠʤʘʣʥʦ ʧʦ ʜʲʣʞʠʥʘ ʤʝʞʜʫʩʪʲʣʙʠʝ ʟʘ ʧʨʘʚʘ ʢʲʤ ʤʠʥʠʤʘʣʥʦ ʟʘ ʢʨʠʚʘ ʩʲʩ 
ʩʲʦʪʚʝʪʝʥ ʨʘʜʠʫʩ ʠ ʧʨʝʭʦʜʥʠ ʢʨʠʚʠ ʙʝʟ ʧʨʝʭʦʜʥʦ ʧʦ ʜʲʣʞʠʥʘ ʤʝʞʜʫʩʪʲʣʙʠʝ, ʩʲʦʪʚʝʪʩʪʚʘʱʦ ʥʘ 

ʧʨʝʭʦʜʥʘʪʘ ʢʨʠʚʘ. ʊʦʚʘ ʠʟʠʩʢʚʘʥʝ ʥʝ ʚʘʞʠ ʟʘ ʢʨʠʚʠ ʙʝʟ ʧʨʝʭʦʜʥʠ ʢʨʠʚʠ ʠ ʟʘ ʧʨʝʭʦʜʠ ʦʪ ʢʨʠʚʘ ʚ 

ʢʦʥʪʨʘʢʨʠʚʘ ʙʝʟ ʤʝʞʜʠʥʥʘ ʧʨʘʚʘ. 

- ʢʦʪʠʨʘʥʝ ʥʘ ʩʪʲʣʙʦʚʝ ʥʘ ʨʘʟʩʪʦʷʥʠʷ ʧʦ-ʤʘʣʢʠ ʦʪ: 10,0 m ʧʨʝʜ ʩʠʛʥʘʣʠ; 3,0 m ʦʪ ʫʩʪʦʠ ʥʘ 

ʤʦʩʪʦʚʝ, ʚʦʜʦʩʪʦʮʠ, ʧʦʜʟʝʤʥʠ ʧʨʝʩʠʯʘʥʠʷ ʩ ʢʘʙʝʣʠ, ʪʨʲʙʦʧʨʦʚʦʜʠ ʠ ʜʨ.  

- ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʚʠʜʠʤʦʩʪʪʘ ʥʘ ʩʠʛʥʘʣʠʪʝ, ʢʘʪʦ ʪʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʘ ʦʪ 300 m ʟʘ 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠ ʠ ʦʪ 500 m ʟʘ ʛʣʘʚʥʠ (ʚʭʦʜʥʠ). 

- ʇʨʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʤʝʩʪʘʪʘ ʥʘ ʩʪʲʣʙʦʚʝʪʝ ʠ ʬʫʥʜʘʤʝʥʪʠʪʝ ʜʘ ʙʲʜʘʪ ʩʧʘʟʝʥʠ ʛʘʙʘʨʠʪʥʠʪʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʩʲʛʣʘʩʥʦ ʪ. 5.4 ʠ ʩʲʦʙʨʘʟʝʥʠ ʩ ʫʪʚʲʨʜʝʥʠʪʝ ʥʘʧʨʝʯʥʠ ʧʨʦʬʠʣʠ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ, 

ʜʘʜʝʥʠ ʚ ʧʨʠʣʦʞʝʥʠʝ 3.    

 ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʪʲʣʙʦʚʥʘʪʘ ʣʠʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʲʙʣʶʜʘʚʘʥʠ ʩʣʝʜʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ: 

- ʄʦʥʪʘʞʲʪ ʥʘ ʩʪʲʣʙʦʚʝʪʝ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʧʨʝʯʥʠʪʝ ʠ ʥʘʜʣʲʞʥʠ ʧʨʦʬʠʣʠ, 

ʜʘʜʝʥʠ ʚ ʫʪʚʲʨʜʝʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

- ʅʠʚʦʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʠ ʙʘʟʦʚʠʪʝ ʦʪʤʝʪʢʠ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʠʪʝ ʩʪʲʣʙʦʚʝ, ʢʘʢʪʦ ʠ ʥʘ 

ʩʪʦʤʘʥʝʥʠʪʝ, ʧʣʲʪʥʠ ʠ ʧʨʦʬʠʣʥʠ ʩʪʲʣʙʦʚʝ, ʠʟʧʨʘʚʷʥʠ ʚ ʠʟʢʦʧ, ʜʘ ʙʲʜʘʪ ʥʘ ʥʠʚʦʪʦ ʥʘ ʛʣʘʚʘ ʨʝʣʩʠ 

ʚ ʧʨʘʚʘ ʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʦʩʪʘ ʥʘ ʙʣʠʟʢʠʷ ʢʦʣʦʚʦʟ ï ʚ ʢʨʠʚʠ 

- ʅʠʚʦʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʠ ʙʘʟʦʚʠʪʝ ʦʪʤʝʪʢʠ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʠʪʝ ʩʪʲʣʙʦʚʝ, ʢʘʢʪʦ ʠ ʥʘ 

ʩʪʦʤʘʥʝʥʠʪʝ, ʧʣʲʪʥʠ ʠ ʧʨʦʬʠʣʥʠ ʩʪʲʣʙʦʚʝ, ʠʟʧʨʘʚʷʥʠ ʚ ʥʘʩʠʧ, ʜʘ ʙʲʜʘʪ ʥʘ  300 mm ʦʪ ʢʦʪʘ ʪʝʨʝʥ 

ʚ ʧʨʘʚʘ ʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʦʩʪʘ ʥʘ ʙʣʠʟʢʠʷ ʢʦʣʦʚʦʟ ï ʚ ʢʨʠʚʠ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʦʝʢʪʥʦʪʦ ʨʝʰʝʥʠʝ ʟʘ 

ʢʦʥʢʨʝʪʥʠʷ ʫʯʘʩʪʲʢ.  

- ɻʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʙʝʪʦʥʥʠʪʝ ʬʫʥʜʘʤʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʬʦʨʤʝʥʘ ʪʘʢʘ, ʯʝ ʜʘ ʙʲʜʝ 

ʛʘʨʘʥʪʠʨʘʥʦ ʦʪʚʝʞʜʘʥʝʪʦ ʥʘ ʚʦʜʘʪʘ ʦʪ ʥʝʷ. ɼʦʧʫʩʢʘ ʩʝ ʧʨʠʣʘʛʘʥʝ ʥʘ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʧʨʦʬʠʣʠʨʘʥʠ 

ʟʘ ʮʝʣʪʘ ʧʦʜʣʦʞʥʠ ʧʣʦʯʠ ʤʝʞʜʫ ʛʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʠ ʧʝʪʠʪʝ ʥʘ ʩʪʲʣʙʦʚʝʪʝ. 

- ʆʪʚʝʩʠʨʘʥʝʪʦ ʥʘ ʩʪʲʣʙʦʚʝʪʝ ʜʘ ʩʪʘʚʘ ʧʦ ʪʷʭʥʘʪʘ ʥʘʜʣʲʞʥʘ ʦʩ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʧʦʜʣʦʞʥʠʪʝ 

ʧʣʘʩʪʠʥʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʦʪʚʝʩʠʨʘʥʝ ʥʘ ʩʪʦʤʘʥʝʥʠʪʝ ʩʪʲʣʙʦʚʝ ʧʦʜ ʢʦʷʪʦ ʠ ʜʘ ʙʠʣʦ ʪʷʭʥʘ ʧʝʪʘ ʥʝ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 20 mm. 

- ɺʩʠʯʢʠ ʦʪʢʣʦʥʝʥʠʷ ʚ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʩʪʲʣʙʦʚʝʪʝ ʜʘ ʥʝ ʧʨʝʚʠʰʘʚʘʪ ʤʦʥʪʘʞʥʠʪʝ ʜʦʧʫʩʢʠ 

ʩʲʛʣʘʩʥʦ ʪ. 5.8.9. 

- ɺʢʦʧʘʚʘʥʘʪʘ ʚ ʠʟʢʦʧʘ ʯʘʩʪ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʠʪʝ ʩʪʲʣʙʦʚʝ, ʚʲʥʰʥʠʪʝ ʩʪʝʥʠ ʥʘ ʩʪʦʤʘʥʦ 

ʙʝʪʦʥʥʠʪʝ ʬʫʥʜʘʤʝʥʪʠ (ʠʥʜʫʩʪʨʠʘʣʥʠ ʠʣʠ ʣʷʪʠ ʥʘ ʤʷʩʪʦ), ʘʥʢʝʨʥʠʪʝ ʢʦʪʚʠ, ʦʧʦʨʥʠ ʧʣʦʯʠ, ʣʝʞʥʠ 

ʠ ʜʨ. ʙʝʪʦʥʥʠ ʠʟʜʝʣʠʷ, ʧʨʷʢʦ ʢʦʥʪʘʢʪʫʚʘʱʠ ʩ ʧʦʯʚʘʪʘ, ʜʘ ʙʲʜʘʪ ʥʘʜʝʞʜʥʦ ʟʘʱʠʪʝʥʠ ʩʨʝʱʫ 

ʧʨʦʥʠʢʚʘʥʝ ʥʘ ʚʦʜʘ ʠʣʠ ʚʣʘʛʘ ʯʨʝʟ ʘʩʬʘʣʪʠʨʘʥʝ ʠʣʠ ʜʨʫʛʠ ʟʘʱʠʪʥʠ ʧʦʢʨʠʪʠʷ. ʇʦ ʘʥʘʣʦʛʠʯʝʥ 

ʥʘʯʠʥ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʩʨʝʱʫ ʢʦʨʦʟʠʷ ʠ ʧʝʪʠʪʝ ʥʘ ʩʪʦʤʘʥʝʥʠʪʝ ʩʪʲʣʙʦʚʝ ʠʣʠ ʪʝʭʥʠ 

ʯʘʩʪʠ, ʚʢʦʧʘʚʘʥʠ ʚ ʟʝʤʷʪʘ. 

- ɿʘʩʠʧʢʠʪʝ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʠ ʥʘ ʠʟʧʨʘʚʷʥʠʪʝ ʚ ʠʟʢʦʧ ʩʪʲʣʙʦʚʝ ʜʘ ʙʲʜʘʪ ʪʨʘʤʙʦʚʘʥʠ, ʢʘʪʦ 

ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʟʘʩʠʧʢʘʪʘ ʜʘ ʙʲʜʝ ʜʦʚʝʜʝʥʘ ʜʦ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 80% ʦʪ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʥʝʟʘʩʝʛʥʘʪʘʪʘ 

ʦʪ ʠʟʢʦʧʘ ʟʝʤʥʘ ʤʘʩʘ.  

- ʀʟʣʠʰʥʘʪʘ ʩʣʝʜ ʠʟʧʨʘʚʷʥʝʪʦ ʥʘ ʩʪʲʣʙʘ ʠʟʢʦʧʥʘ ʤʘʩʘ ʜʘ ʙʲʜʝ ʠʟʚʦʟʝʥʘ ʠ ʥʘʧʨʝʯʥʠʷ ʧʨʦʬʠʣ ʥʘ 

ʧʲʪʷ ʜʘ ʙʲʜʝ ʚʲʟʩʪʘʥʦʚʝʥ. 

- ʂʦʪʚʠʪʝ ʠ ʦʙʪʷʞʢʠʪʝ ʢʲʤ ʘʥʢʝʨʥʠʪʝ ʩʪʲʣʙʦʚʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʧʦ ʦʩʪʘ ʥʘ ʜʝʡʩʪʚʠʝ 

ʥʘ ʨʘʚʥʦʜʝʡʩʪʚʫʚʘʱʘʪʘ ʥʘ ʩʠʣʠʪʝ, ʥʘʪʦʚʘʨʚʘʱʠ ʩʪʲʣʙʘ; ʦʙʪʷʞʢʠʪʝ ʩ ʜʚʦʡʥʠ ʚʲʞʝʪʘ ʪʨʷʙʚʘ ʠʤʘʪ 

ʝʜʥʘʢʚʦ ʥʘʪʷʛʘʥʝ ʚ ʪʷʭ. 

- ɼʘ ʥʝ ʩʝ ʜʦʧʫʩʢʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʦʙʪʷʞʢʠ ʢʲʤ ʩʪʲʣʙʦʚʝ ʥʘʧʨʝʯʥʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ. 

- ɼʘ ʩʝ ʠʟʙʷʛʚʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʩʪʲʣʙʦʚʝ ʚ ʦʪʚʦʜʥʠʪʝʣʥʠʪʝ ʢʘʥʘʚʢʠ. ɺ ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʪʦʚʘ ʝ 

ʪʝʭʥʠʯʝʩʢʠ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʝʫʩʪʨʦʡʩʪʚʦ ʥʘ ʢʘʥʘʚʢʠʪʝ ʟʘ ʟʘʦʙʠʢʘʣʷʥʝ ʥʘ ʩʪʲʣʙʘ. 
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- ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʠʪʝ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʩʪʲʣʙʦʚʝ ʚ ʨʘʡʦʥ ʥʘ ʛʘʨʘ ʩʝ ʜʦʧʫʩʢʘ 

ʛʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʬʫʥʜʘʤʝʥʪʘ ʜʘ ʙʲʜʝ ʥʘ 300 mm ʦʪ ʢʦʪʘ ʪʝʨʝʥ. 

- ʇʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʬʫʥʜʘʤʝʥʪʠ ʠ ʩʪʲʣʙʦʚʝ ʥʘ ʧʝʨʦʥʠ ʙʦʣʪʦʚʠʪʝ ʚʨʲʟʢʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʦʪʢʨʠʪʠ ʠ ʥʘʜ ʢʦʪʘ ʦʢʦʥʯʘʪʝʣʥʦ ʧʦʢʨʠʪʠʝ ʥʘ ʧʝʨʦʥʘ. 

 

ʅʦʤʝʨʠʨʘʥʝ ʥʘ ʩʪʲʣʙʦʚʝʪʝ 

ɺʲʚ ʚʩʷʢʦ ʤʝʞʜʫʛʘʨʠʝ ʠ ʛʘʨʘ ʩʪʲʣʙʦʚʝʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʦʤʝʨʠʨʘʥʠ. ʅʦʤʝʨʲʪ ʪʨʷʙʚʘ ʜʘ 

ʚʢʣʶʯʚʘ ʧʨʝʜʭʦʜʥʠʷ ʢʠʣʦʤʝʪʲʨ ʠ ʧʦʨʝʜʥʠʷ ʥʦʤʝʨ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʩʪʲʣʙ ʩʣʝʜ ʢʠʣʦʤʝʪʨʠʯʥʠʷ ʟʥʘʢ, 

ʪ.ʝ. ʥʦʤʝʨʘʮʠʷʪʘ ʥʘ ʩʪʲʣʙʦʚʝʪʝ ʪʨʷʙʚʘ ʜʘ ʟʘʧʦʯʚʘ ʦʪ ʥʦʤʝʨ ʝʜʥʦ - ʟʘ ʩʪʲʣʙʘ, ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥ 

ʧʲʨʚʠ ʩʣʝʜ ʢʠʣʦʤʝʪʨʠʯʥʠʷ ʟʥʘʢ.  

ʇʨʠ ʥʦʤʝʨʠʨʘʥʝʪʦ ʩʝ ʧʨʠʝʤʘ, ʯʝ ʩʪʲʣʙʦʚʝʪʝ ʥʘ ʠʟʦʣʠʨʘʱʠʪʝ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʩʝ ʯʠʩʣʷʪ 

ʢʲʤ ʩʲʦʪʚʝʪʥʘʪʘ ʛʘʨʘ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʩʪʲʣʙʲʪ ʥʘ ʚʭʦʜʷʱʘʪʘ ʧʦ ʧʦʩʦʢʘ ʥʘ ʥʘʨʘʩʪʚʘʱʠʷ ʢʠʣʦʤʝʪʨʘʞ 

ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ ʩʲʩ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʛʘʨʘʪʘ, ʥʘ ʢʦʡʪʦ ʩʝ ʘʥʢʝʨʠʨʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʥʘ ʛʘʨʦʚ 

ʢʦʣʦʚʦʟ, ʱʝ ʥʦʩʠ ʥʦʤʝʨ ʝʜʥʦ ʟʘ ʩʪʲʣʙʦʚʝʪʝ ʚ ʛʘʨʘʪʘ. ɸʥʘʣʦʛʠʯʥʦ ʟʘ ʦʪʢʨʠʪʠʷ ʧʲʪ, ʩʣʝʜʚʘʱ ʛʘʨʘʪʘ, 

ʧʲʨʚʠʷʪ ʩʣʝʜ ʠʟʭʦʜʷʱʘʪʘ ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ ʥʘ ʛʘʨʘʪʘ ʩʪʲʣʙ ʱʝ ʥʦʩʠ ʥʦʤʝʨ ʝʜʥʦ. ɺʲʟʤʦʞʥʦʪʦ 

ʜʫʙʣʠʨʘʥʝ ʚ ʩʣʫʯʘʷ ʥʘ ʥʦʤʝʨʘ ʥʘ ʩʪʲʣʙʦʚʝ ʚ ʛʘʨʘ ʩ ʪʘʢʠʚʘ ʚ ʩʲʩʝʜʥʠʪʝ ʡ ʦʪʢʨʠʪʠ ʧʲʪʠʱʘ ʝ 

ʜʦʧʫʩʪʠʤʦ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʥʘ ʠʟʧʨʘʚʷʥʝ ʥʘ ʥʦʚʠ ʩʪʲʣʙʦʚʝ ʚ ʛʘʨʠ ʠʣʠ ʤʝʞʜʫʛʘʨʠʷ (ʧʨʠ 

ʟʘʧʘʟʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʘ ʥʦʤʝʨʘʮʠʷ) ʥʦʤʝʨʘʪʘ ʥʘ ʩʪʲʣʙʦʚʝʪʝ ʜʘ ʩʝ ʠʟʧʠʩʚʘʪ ʩ ʛʣʘʚʥʠ ʙʫʢʚʠ ʦʪ 

ʣʘʪʠʥʩʢʘʪʘ ʘʟʙʫʢʘ ʚʤʝʩʪʦ ʩ ʧʦʨʝʜʥʠʪʝ ʮʠʬʨʠ, ʢʘʪʦ ʩʝ ʩʧʘʟʚʘʪ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʠʟʠʩʢʚʘʥʠʷ ʦʪʥʦʩʥʦ 

ʥʦʤʝʨʘʮʠʷʪʘ ʠʤ. 

ʅʦʤʝʨʥʠʪʝ ʟʥʘʮʠ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʧʦʜ ʲʛʲʣ ʦʪ 450 ʩʧʨʷʤʦ ʨʘʚʥʠʥʘʪʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ 

ʞʝʣʝʟʥʠʷ ʧʲʪ ʟʘ ʩʪʦʤʘʥʦ-ʙʝʪʦʥʥʠʪʝ ʩʪʲʣʙʦʚʝ ʠ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʪʘʙʝʣʢʠ ʠʣʠ ʩ ʥʘʥʘʩʷʥʝ ʚʲʨʭʫ 

ʩʪʨʘʥʠʯʥʠʪʝ ʩʪʝʥʠ ʥʘ ʤʦʥʪʘʥʠʪʝ ʥʘ ʩʪʦʤʘʥʝʥʠʪʝ ʩʪʲʣʙʦʚʝ. ʅʦʤʝʨʥʠʪʝ ʟʥʘʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʩʲʩʪʘʚʝʥʠ ʦʪ ʜʚʝ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʯʘʩʪʠ: ʢʠʣʦʤʝʪʨʠʯʝʥ ʟʥʘʢ ʩ ʨʘʟʤʝʨʠ 200 ʭ 300 mm ʠ ʥʦʤʝʨʝʥ ʟʥʘʢ 

ʩ ʨʘʟʤʝʨʠ 200 ʭ 250 mm. ʎʠʬʨʠʪʝ ʥʘ ʪʷʭ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʠʩʘʥʠ ʩ ʰʨʠʬʪ ARIEL ʩ ʚʠʩʦʯʠʥʘ 100 

mm, ʧʨʘʚʠ (ʩ ʥʘʢʣʦʥ ʥʫʣʘ), ʩ ʥʦʨʤʘʣʥʦ ʦʪʥʦʰʝʥʠʝ ʰʠʨʦʯʠʥʘ ʢʲʤ ʚʠʩʦʯʠʥʘ ʠ ʜʝʙʝʣʠʥʘ ʥʘ ʣʠʥʠʷʪʘ 

12 mm.  ʎʚʝʪʦʚʦʪʦ  ʨʝʰʝʥʠʝ ʝ ʯʝʨʥʠ ʮʠʬʨʠ ʥʘ ʙʷʣ ʬʦʥ. ɿʥʘʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ 

ʩʪʲʣʙʦʚʝʪʝ ʚ ʩʲʯʝʪʘʥʠʝ ʩʲʩ ʩʠʛʥʘʣʘ Ăɺʥʠʤʘʥʠʝ! ʆʧʘʩʥʦʩʪ ʦʪ ʪʦʢʦʚ ʫʜʘʨò ʩʲʛʣʘʩʥʦ ʇʨʠʣʦʞʝʥʠʝ 5.  

ɿʘʱʠʪʘ ʥʘ ʩʪʲʣʙʦʚʝʪʝ 

ʉʪʲʣʙʦʚʝʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʨʘʤʧʠ, ʧʣʦʱʘʜʢʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʪʦʚʘʨʥʦ-ʨʘʟʪʦʚʘʨʥʠ ʨʘʙʦʪʠ, ʥʝ ʤʝʩʪʘ ʩ ʫʩʠʣʝʥʘ ʧʨʝʚʦʟʥʘ ʜʝʡʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʦʪ 

ʤʝʭʘʥʠʯʥʠ ʧʦʚʨʝʜʠ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʯʨʝʟ ʥʘʜʝʞʜʥʠ ʟʘʱʠʪʥʠ ʦʛʨʘʞʜʘʥʠʷ ʩ ʚʠʩʦʯʠʥʘ ʥʝ ʧʦ-

ʤʘʣʢʘ ʦʪ 1,5 m. 

ʆʧʦʨʥʠ ʫʩʪʨʦʡʩʪʚʘ 

ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʧʦʨʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ (ʢʦʥʟʦʣʠ, ʥʘʧʨʝʯʥʠʮʠ, ʩʧʝʮʠʘʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ 

ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ ʠ ʜʨ.) ʪʨʷʙʚʘ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ 

ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ:  

- ɼʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʩʲʛʣʘʩʥʦ ʥʘʧʨʝʯʥʠʪʝ ʠ ʥʘʜʣʲʞʥʠ ʧʨʦʬʠʣʠ ʥʘ ʜʝʪʘʡʣʥʠʷ ʧʨʦʝʢʪ. 

- ʆʪʢʣʦʥʝʥʠʷʪʘ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʧʦʨʥʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʘ ʙʲʜʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʤʦʥʪʘʞʥʠʪʝ 

ʜʦʧʫʩʢʠ ʩʲʛʣʘʩʥʦ ʪ. 5.8.10. 

- ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʥʟʦʣʠʪʝ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʜʘ ʩʝ ʦʙʨʲʱʘ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ: 

- ʪʠʧʲʪ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʢʦʥʟʦʣʘ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʦʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʛʘʙʘʨʠʪʘ ʠ ʪʠʧʘ ʥʘ ʩʪʲʣʙʘ, ʢʲʤ ʢʦʡʪʦ ʩʝ ʤʦʥʪʠʨʘ ʠ ʠʟʦʣʘʮʠʦʥʥʠʪʝ ʦʪʩʪʦʷʥʠʷ 

ʦʪ ʩʲʩʝʜʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʲʦʨʲʞʝʥʠʷ.  

- ʝʜʥʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ ʟʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ 
ʩʪʨʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʦʩʪʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ. 
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- ʝʜʥʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ ʟʘ ʢʦʤʧʝʥʩʠʨʘʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʩ ʦʪʢʣʦʥʝʥʠʝ 

ʩʧʨʷʤʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ, ʥʘʧʨʝʯʥʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʨʘʚʥʠʥʘ ʥʘ ʦʪʩʪʦʷʥʠʝ (ʲʛʲʣ) ʩʲʛʣʘʩʥʦ 

ʤʦʥʪʘʞʥʠ ʪʘʙʣʠʮʠ ʢʲʤ ʜʝʪʘʡʣʥʠʷ ʧʨʦʝʢʪ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚ ʤʦʤʝʥʪʘ ʥʘ 

ʤʦʥʪʘʞʘ. 

- ʚ̡ ʥʰʥʠʪʝ ʢʦʥʟʦʣʠ (ʢʲʤ ʘʥʢʝʨʦʚʢʘ) ʥʘ ʜʚʦʡʥʠ ʧʨʝʭʦʜʥʠ ʢʦʥʟʦʣʠ ʟʘ ʥʝʠʟʦʣʠʨʘʱʠ ʠ 

ʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ, ʩ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʜʘ ʩʝ ʠʟʤʝʩʪʚʘʪ ʢʲʤ ʘʥʢʝʨʦʚʢʘʪʘ. 

- ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʚʲʨʭʘ ʥʘ ʩʪʲʣʙʘ ʜʦ ʛʦʨʥʦʪʦ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʝʜʥʦʧʲʪʥʠʪʝ ʢʦʥʟʦʣʠ ʜʘ ʥʝ 
ʙʲʜʝ ʧʦ-ʤʘʣʢʦ ʦʪ 250 mm ʧʨʠ ʥʦʚʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ 100 mm ï ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ 

ʩʪʘʨʠ ʩʪʲʣʙʦʚʝ.  

- ʦʙʪʷʞʢʠʪʝ ʥʘ ʤʥʦʛʦʧʲʪʥʠ ʢʦʥʟʦʣʠ ʜʘ ʙʲʜʘʪ ʝʜʥʘʢʚʦ ʥʘʪʝʛʥʘʪʠ. 

- ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʥʘʧʨʝʯʥʠʮʠʪʝ ʜʘ ʩʝ ʦʙʨʲʱʘ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ: 

- ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʧʘʨʘʣʝʣʥʠʪʝ ʥʘʧʨʝʯʥʠ ʚʲʞʝʪʘ ʧʨʠ ʛʲʚʢʘʚʠ ʥʘʧʨʝʯʥʠʮʠ ʜʘ ʙʲʜʝ ʝʜʥʘʢʚʦ.  

- ʜʘ ʥʷʤʘ ʩʥʘʞʜʘʥʝ ʥʘ ʥʘʧʨʝʯʥʠ ʠ ʛʦʨʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝʪʘ. 

- ʤʠʥʠʤʘʣʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʡ-ʥʠʩʢʘʪʘ ʪʦʯʢʘ ʥʘ ʥʘʧʨʝʯʥʠʪʝ ʚʲʞʝʪʘ ʠ ʛʦʨʥʦ 

ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤʘ ʠʣʠ ʨʘʚʥʘ ʥʘ 500 mm. 

- ʠʟʦʣʘʪʦʨʠʪʝ ʠ ʘʨʤʘʪʫʨʥʠʪʝ ʯʘʩʪʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʠʧʘ 

ʥʘ ʪʷʭʥʦʪʦ ʦʢʘʯʚʘʥʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʪʦ ʨʝʰʝʥʠʝ ʥʘ ʛʲʚʢʘʚʠʷ ʥʘʧʨʝʯʥʠʢ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ 

ʚʝʨʪʠʢʘʣʥʦ ʥʘʜ ʦʩʪʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʠʣʠ ʚ ʤʝʩʪʘ, ʦʧʨʝʜʝʣʝʥʠ ʩ ʥʝʛʦʚʠʷ ʥʘʧʨʝʯʝʥ ʧʨʦʬʠʣ. 

- ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʜʦʣʥʦ ʠ ʛʦʨʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʜʘ ʧʦʟʚʦʣʷʚʘ ʪʦʯʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʤʦʥʪʠʨʘʥʠʪʝ ʢʲʤ ʥʘʧʨʝʯʥʠʢʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ. 

- ʜʦʣʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʜʘ ʙʲʜʝ ʤʦʥʪʠʨʘʥʦ ʥʘ ʪʘʢʘʚʘ ʚʠʩʦʯʠʥʘ, ʯʝ ʜʘ ʧʦʟʚʦʣʷʚʘ 

ʚʝʨʪʠʢʘʣʥʦ ʧʦʚʜʠʛʘʥʝ ʦʪ 300 mm ʥʘ ʤʦʥʪʠʨʘʥʠʪʝ ʢʲʤ ʥʝʛʦ ʬʠʢʩʘʪʦʨʠ. 

-  ʚʨʲʟʢʠʪʝ ʥʘ ʥʘʧʨʝʯʥʘʪʘ ʬʝʨʤʘ ʥʘ ʪʚʲʨʜʠʷ ʥʘʧʨʝʯʥʠʢ ʢʲʤ ʩʪʲʣʙʦʚʝʪʝ ʠ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ 

ʥʝʡʥʠ ʟʚʝʥʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʩʲʛʣʘʩʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

- ʦʙʪʷʞʢʠʪʝ ʢʲʤ ʥʘʧʨʝʯʥʘʪʘ ʬʝʨʤʘ ʥʘ ʪʚʲʨʜʠʷ ʥʘʧʨʝʯʥʠʢ (ʘʢʦ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʧʨʝʜʚʠʞʜʘ 

ʪʘʢʠʚʘ) ʜʘ ʙʲʜʘʪ ʝʜʥʘʢʚʦ ʥʘʪʝʛʥʘʪʠ. 

- ʩʪʨʝʣʘʪʘ ʥʘ ʧʨʦʚʝʩʘ ʥʘ ʥʘʧʨʝʯʥʘʪʘ ʬʝʨʤʘ, ʩʣʝʜ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʡ ʩ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ, ʜʘ 

ʥʝ ʧʨʝʚʠʰʘʚʘ ʜʦʧʫʩʢʘ ʟʘ ʟʘʜʘʜʝʥʘʪʘ ʧʨʦʝʢʪʥʘ ʩʪʦʡʥʦʩʪ.  

- ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʧʝʮʠʘʣʥʠ ʦʧʦʨʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ 

(ʧʦʜ, ʢʲʤ) ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ ʜʘ ʩʝ ʦʙʨʲʱʘ ʦʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ: 

- ʪʦʯʥʦʪʦ ʢʦʪʠʨʘʥʝ ʥʘ ʤʝʩʪʘʪʘ ʟʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʘʥʢʝʨʠʨʘʱʠʪʝ ʝʣʝʤʝʥʪʠ ʥʘ ʦʧʦʨʥʦʪʦ 
ʫʩʪʨʦʡʩʪʚʦ. 

- ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʢʨʝʧʚʘʥʝʪʦ ʥʘ ʦʧʦʨʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʥʘ ʘʥʢʝʨʠʨʘʱʠʪʝ 
ʝʣʝʤʝʥʪʠ ʥʘ ʦʢʘʯʚʘʥʝʪʦ ʠ ʬʠʢʩʠʨʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʢʲʤ ʩʲʦʨʲʞʝʥʠʝʪʦ. 

- ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʜʦ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʩʲʦʨʲʞʝʥʠʝʪʦ. 

5.8.2. ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ 

5.8.2.1. ʊʠʧʦʚʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ. ʆʙʣʘʩʪ ʥʘ ʧʨʠʣʦʞʝʥʠʝ. ʇʘʨʘʤʝʪʨʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʘʪʘ ʩʢʦʨʦʩʪ ʥʘ  ʜʚʠʞʝʥʠʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ 

ʚ ʨʘʟʛʣʝʞʜʘʥʠʷ ʫʯʘʩʪʲʢ ʝ ʦʧʨʝʜʝʣʷʱʘ ʧʨʠ ʠʟʙʦʨʘ ʥʘ ʪʠʧʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʧʦ ʢʨʠʪʝʨʠʠʪʝ ʟʘ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʥʘ ʪʦʟʠ ʩʲʩʪʘʚ ʠ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʟʘ 

ʥʝʡʥʦʪʦ ʥʘʨʘʩʪʚʘʥʝ ʜʦ ʢʨʘʷ ʥʘ ʩʨʦʢʘ ʥʘ ʩʣʫʞʙʘʪʘ ʥʘ ʤʨʝʞʘʪʘ. 

ʉʲʛʣʘʩʥʦ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʧʦ ʪʝʭʥʠʪʝ ʤʝʭʘʥʠʯʥʠ 

ʧʘʨʘʤʝʪʨʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʥʘʰʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩ ʞʧ ʣʠʥʠʠ ʦʪ Vɯ, V ʠ ʚ 

ʙʲʜʝʱʝ ʦʪ ɯV ʪʠʧ ʧʦ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ʩʲʛʣʘʩʥʦ ʪʘʙʣ. ɽ.1 ʥʘ ʇʨʠʣʦʞʝʥʠʝ ˉ4 ʢʲʤ ʅʘʨʝʜʙʘ ˉ 

57, ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʧʲʨʚʠʪʝ ʪʨʠ ʢʣʘʩʘ ʦʪ ʬʠʰ UIC 794, ʘ ʠʤʝʥʥʦ: 

- ʂʣʘʩ ʂʄ 120 ï ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʟʘ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ¢ 110 km/h, ʩ ʧʦʜʢʣʘʩ ʂʄ 60 ï 

ʟʘ ʩʢʦʨʦʩʪʠ ¢ 55 km/h; 
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- ʂʣʘʩ ʂʄ 160 ï ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʟʘ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ  > 110 km/h ʠ ¢ 145 km/h;  

- ʂʣʘʩ ʂʄ 200 ï ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʟʘ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ > 145 km/h ʠ ¢ 180 km/h ʠ 

- ʂʣʘʩ ʂʄ 250 ï ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʟʘ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ > 180 km/h ʠ ¢ 230 km/h. 

ʇʨʠ ʦʪʥʘʩʷʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʢʲʤ ʩʲʦʪʚʝʪʥʠʷ ʢʣʘʩ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ 

ʧʨʝʜʚʠʜ, ʯʝ ʪʷ ʪʨʷʙʚʘ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʢʘʯʝʩʪʚʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ, ʧʨʝʚʠʰʘʚʘʱʠ ʥʘʡ-ʤʘʣʢʦ 

ʩ 10 % ʤʘʢʩʠʤʘʣʥʠʪʝ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʪʦʟʠ ʩʲʩʪʘʚ. 

ʂʘʪʦ ʥʘʡ-ʧʦʜʭʦʜʷʱʠ ʠ ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʩʣʝʜʥʠʪʝ ʪʠʧʦʚʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ: 

1) ɺ ʢʣʘʩ ʂʄ 120: 

ʘ) ʇʨʦʩʪʘ (ʪʨʘʤʚʘʡʥʘ) ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʝʣʘʩʪʠʯʥʠ ʪʦʯʢʠ ʥʘ ʦʢʘʯʚʘʥʝ ï ʟʘ ʜʝʧʦʚʩʢʠ, 

ʛʘʨʘʞʥʠ, ʝʢʠʧʠʨʦʚʲʯʥʠ ʠ ʩʣʘʙʦ ʠʟʧʦʣʟʚʘʥʠ ʢʦʣʦʚʦʟʠ ʚ ʛʘʨʠ ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ¢ 50 km/h; 

ʙ) ʂʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʧʨʝʢʲʩʥʘʪʦ ʥʦʩʝʱʦ ʚʲʞʝ (ʩ ʪʨʠʲʛʲʣʥʦ ʦʢʘʯʚʘʥʝ ʙʝʟ ʠʣʠ ʩʲʩ ʩʪʨʫʥʘ ʧʦʜ 

ʦʧʦʨʘʪʘ, ʩ ʠʟʤʝʩʪʝʥʠ ʦʪ ʦʧʦʨʘʪʘ ʜʚʝ ʠʣʠ ʯʝʪʠʨʠ ʧʨʦʩʪʠ ʩʪʨʫʥʠ, ʩ Y ï ʨʝʩʦʨʥʦ ʚʲʞʝ ʙʝʟ ʠʣʠ ʩ ʜʚʝ 

ʠʟʤʝʩʪʝʥʠ ʩʪʨʫʥʠ ʠʣʠ ʩ ʪʨʠʲʛʲʣʥʦ ʦʢʘʯʚʘʥʝ ʢʲʤ ʝʣʘʩʪʠʯʥʠ ʦʧʦʨʥʠ ʪʦʯʢʠ) ï ʟʘ ʚʪʦʨʦʩʪʝʧʝʥʥʠ 

ʛʘʨʦʚʠ ʢʦʣʦʚʦʟʠ ʠʣʠ ʤʝʞʜʫʛʘʨʠʷ ʩ ʤʘʣʢʦ ʪʷʛʦʚʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ, ʤʘʣʢʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ 

ʜʚʠʞʝʥʠʝ ʠ ʩʢʦʨʦʩʪʠ ¢ 100 km/h ʠ 

ʚ) ɽʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʠʟʤʝʩʪʝʥʠ ʦʪ ʦʧʦʨʘʪʘ ʧʨʦʩʪʠ 

ʩʪʨʫʥʠ ï ʟʘ ʚʪʦʨʦʩʪʝʧʝʥʥʠ ʛʘʨʦʚʠ ʢʦʣʦʚʦʟʠ ʠ ʤʝʞʜʫʛʘʨʠʷ ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ¢ 110 km/h. 

2)  ɺ ʢʣʘʩ ʂʄ 160:  

ʘ) ɽʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʠʟʤʝʩʪʝʥʠ ʦʪ ʦʧʦʨʘʪʘ ʧʨʦʩʪʠ 

ʩʪʨʫʥʠ ʠʣʠ ʩ ʨʝʩʦʨʥʠ ʩʪʨʫʥʠ ʚ ʦʧʦʨʥʠʪʝ ʚʲʟʣʠ ï ʟʘ ʚʪʦʨʦʩʪʝʧʝʥʥʠ ʛʘʨʦʚʠ ʢʦʣʦʚʦʟʠ ʠ ʤʝʞʜʫʛʘʨʠʷ 

ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ¢ 120 km/h; 

ʙ) ɽʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʢʦʤʧʝʥʩʠʨʘʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʠʟʤʝʩʪʝʥʠ ʦʪ ʦʧʦʨʘʪʘ ʧʨʦʩʪʠ ʩʪʨʫʥʠ 

ʠʣʠ ʩ ʨʝʩʦʨʥʠ ʩʪʨʫʥʠ ʚ ʦʧʦʨʥʠʪʝ ʚʲʟʣʠ ï ʟʘ ʛʣʘʚʥʠ ʛʘʨʦʚʠ ʢʦʣʦʚʦʟʠ ʠ ʤʝʞʜʫʛʘʨʠʷ ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘ 

ʜʚʠʞʝʥʠʝ < 145 km/h. 

3)  ʂʣʘʩ ʂʄ 200: 

ʘ) ɽʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʢʦʤʧʝʥʩʠʨʘʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʠʟʤʝʩʪʝʥʠ ʦʪ ʦʧʦʨʘʪʘ ʧʨʦʩʪʠ ʩʪʨʫʥʠ 

ʠʣʠ ʩ ʨʝʩʦʨʥʠ ʩʪʨʫʥʠ ʚ ʦʧʦʨʥʠʪʝ ʚʲʟʣʠ ʠ ʩ ʧʘʨʘʤʝʪʨʠ ʟʘ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ʧʨʝʚʠʰʘʚʘʱʠ ʩ 

10% ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ ï ʟʘ ʛʣʘʚʥʠ ʛʘʨʦʚʠ ʢʦʣʦʚʦʟʠ ʠ ʤʝʞʜʫʛʘʨʠʷ ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘ 

ʜʚʠʞʝʥʠʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ > 145 km/h ʠ ¢ 180 km/h ʠ 

4)  ɺ ʢʣʘʩ ʂʄ 250 

ʘ) ɽʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʢʦʤʧʝʥʩʠʨʘʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʠʟʤʝʩʪʝʥʠ ʦʪ ʦʧʦʨʘʪʘ ʧʨʦʩʪʠ ʩʪʨʫʥʠ 

ʠʣʠ ʩ ʨʝʩʦʨʥʠ ʩʪʨʫʥʠ ʚ ʦʧʦʨʥʠʪʝ ʚʲʟʣʠ ʠ ʩ ʧʘʨʘʤʝʪʨʠ ʟʘ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ, ʧʨʝʚʠʰʘʚʘʱʠ ʩ 

10% ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ ï ʟʘ ʛʣʘʚʥʠ ʛʘʨʦʚʠ ʢʦʣʦʚʦʟʠ ʠ ʤʝʞʜʫʛʘʨʠʷ ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘ 

ʜʚʠʞʝʥʠʝ > 180 km/h ʠ ¢ 230 km/h. 

ʇʨʦʝʢʪʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ 

ʂʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʧʨʠ ʚʩʠʯʢʠ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʩʢʦʨʦʩʪʠʪʝ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ, ʚʢʣʶʯʠʪʝʣʥʦ ʤʘʢʩʠʤʘʣʥʠʪʝ ʟʘ ʜʘʜʝʥ 

ʫʯʘʩʪʲʢ, ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʩʝ ʧʨʝʜʦʧʨʝʜʝʣʷ ʦʪ ʪʠʧʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʥʝʡʥʠʪʝ 

ʛʝʦʤʝʪʨʠʯʥʠ ʠ ʤʝʭʘʥʠʯʥʠ ʧʘʨʘʤʝʪʨʠʪʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʫʢ ʱʝ ʙʲʜʘʪ ʧʦʩʦʯʝʥʠ ʦʩʥʦʚʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʧʨʦʝʢʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʝʜʠʥʠʯʥʠʪʝ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʢʦʠʪʦ ʚ ʧʦ-

ʛʦʣʷʤʘʪʘ ʩʠ ʯʘʩʪ ʩʘ ʚʘʣʠʜʥʠ ʠ ʟʘ ʦʩʪʘʥʘʣʠʪʝ ʪʠʧʦʚʝ ʤʨʝʞʠ, ʠʤʘʱʠ ʦʛʨʘʥʠʯʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʚ 

ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 
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ʆʩʥʦʚʥʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʠ ʤʝʭʘʥʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʝʜʠʥʠʯʥʠʪʝ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, 

ʩʲʛʣʘʩʥʦ ʬʠʰ ʥʘ UIC 799 OR:2002, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

1) ʉʠʩʪʝʤʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ ʚʝʨʪʠʢʘʣʥʦ ʠʣʠ ʧʦʣʫʢʦʩʦ ʦʢʘʯʚʘʥʝ:  

- ʚ ʩʲʱʝʩʪʚʫʚʘʱʠ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʫʯʘʩʪʲʮʠ: 1,75 m ʟʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʠ 1,45 m ʟʘ 

ʢʦʤʧʝʥʩʠʨʘʥʠ ʤʨʝʞʠ; 

- ʚ ʥʦʚʦ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ, ʨʝʢʦʥʩʪʨʫʠʨʘʥʠ, ʤʦʜʝʨʥʠʟʠʨʘʥʠ ʠʣʠ ʦʩʥʦʚʥʦ ʨʝʤʦʥʪʠʨʘʥʠ 

ʫʯʘʩʪʲʮʠ: 1,45 m ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʯʠʥʘ ʥʘ ʢʦʤʧʝʥʩʠʨʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ. 

- ɿʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ ʢʦʩʦ ʦʢʘʯʚʘʥʝ: 1,45 m ʚ ʧʨʘʚʠ ʠ ʢʘʪʦ ʬʫʥʢʮʠʷ ʦʪ ʨʘʜʠʫʩʘ ʥʘ ʢʨʠʚʘʪʘ, 

ʦʧʨʝʜʝʣʝʥʘ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ï ʚ ʢʨʠʚʠ. 

- ɿʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʚ ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ ï 0,6 m ʠʣʠ ʩʲʛʣʘʩʥʦ ʢʦʥʩʪʨʫʢʪʠʚʝʥ ʧʨʦʝʢʪ ʧʨʠ 

ʩʧʘʟʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʝʪʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʤʠʥʠʤʘʣʥʘʪʘ ʩʪʨʫʥʘ ʜʘ ʙʲʜʝ ʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ 70 mm 

2) ɼʲʣʞʠʥʘ ʥʘ ʤʝʞʜʫʩʪʨʫʥʠʝʪʦ ï ʤʘʢʩʠʤʘʣʥʘ 12 m, ʥʦʤʠʥʘʣʥʘ ï 9,5 m, ʤʠʥʠʤʘʣʥʘ ï 8 m. 

- ɼʲʣʞʠʥʘ ʥʘ ʤʠʥʠʤʘʣʥʘʪʘ ʩʪʨʫʥʘ ï 0,25 m. ɼʦʧʫʩʢʘ ʩʝ ʟʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʚ ʠʟʢʫʩʪʚʝʥʠ 

ʩʲʦʨʲʞʝʥʠʷ ʜʘ ʙʲʜʝ ʥʘʤʘʣʷʚʘʥʘ ʜʦ 70 mm. 

3) ʄʘʢʩʠʤʘʣʥʘ ʜʲʣʞʠʥʘ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ ï 65 m. 

4) ʈʝʩʦʨʥʘ ʩʪʨʫʥʘ: 

- ɼʲʣʞʠʥʘ ʥʘ ʨʝʩʦʨʥʦʪʦ ʚʲʞʝ ï ʦʪ 10 ʜʦ 18 m ʠʣʠ ʦʪ 20% ʜʦ 30% ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ 

ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ. 

- ʅʘʪʷʛʘʥʝ ʥʘ ʨʝʩʦʨʥʦʪʦ ʚʲʞʝ ï ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 2,0 kN ʠʣʠ ʦʪ 25% ʜʦ 50% ʦʪ ʥʘʪʷʛʘʥʝʪʦ ʥʘ 

ʥʦʩʝʱʦʪʦ ʚʲʞʝ. 

- ʆʙʣʘʩʪ ʥʘ ʧʨʠʣʘʛʘʥʝ: ʧʨʘʚʠ ʠ ʢʨʠʚʠ ʩ ʨʘʜʠʫʩʠ ʧʦ-ʛʦʣʝʤʠ ʦʪ 800 m. 

5) ʆʢʘʯʚʘʥʝ: 

- ʇʦʣʫʢʦʩʦ ʚ ʧʨʘʚʠ ʠ ʚ ʢʨʠʚʠ ʩ ʨʘʜʠʫʩʠ ʧʦ-ʛʦʣʝʤʠ ʦʪ 500 m. 

- ʂʦʩʦ ï ʚ ʢʨʠʚʠ ʩ ʨʘʜʠʫʩʠ ʧʦ-ʤʘʣʢʠ ʠʣʠ ʨʘʚʥʠ ʥʘ 500 m. 

ʇʨʠ ʜʦʩʪʘʪʲʯʥʘ ʘʨʛʫʤʝʥʪʘʮʠʷ ʚ ʧʨʦʝʢʪʘ ʩʝ ʜʦʧʫʩʢʘ ʧʨʠʣʘʛʘʥʝ ʠ ʥʘ ʚʝʨʪʠʢʘʣʥʦ ʦʢʘʯʚʘʥʝ ʥʘ 

ʚʝʨʠʞʥʘʪʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʚ ʧʨʘʚʠ ʠ ʚ ʢʨʠʚʠ. 

5.8.2.2. ɻʘʙʘʨʠʪ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ 

ʅʦʤʠʥʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʚ ʜʠʘʧʘʟʦʥʘ 5,00 m ï 5,75 m. 

ʅʦʤʠʥʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʩʧʨʷʤʦ ʛʣʘʚʘ ʨʝʣʩʘ ʚ ɼʇ ʅʂ Ăɾʀñ ʝ 

ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ɿʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ï 5,60 m; 

- ɿʘ ʥʦʚʦ ʩʪʨʦʠʪʝʣʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ï 5,50 m; 

ʂʦʥʪʘʢʪʥʠʷʪ ʧʨʦʚʦʜʥʠʢ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦ-ʚʠʩʦʢʦ ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʧʨʝʣʝʟʠ, ʪʦʚʘʨʥʠ ʟʦʥʠ ʠ ʪ.ʥ. 

ɺ ʪʦʟʠ ʩʣʫʯʘʡ ʤʘʢʩʠʤʘʣʥʘʪʘ ʧʨʦʝʢʪʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʝ ʩʣʝʜʚʘ ʜʘ ʥʘʜʚʠʰʘʚʘ 

6,00 m. 

ɺʠʩʦʯʠʥʘʪʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʦʪʜʝʣʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷ ʧʨʠ ʦʧʦʨʠʪʝ, ʧʦʜ ʚʩʷʢʘ ʩʪʨʫʥʘ ʠ ʚ ʥʘʡ-ʥʠʩʢʘʪʘ ʪʦʯʢʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ, ʢʘʪʦ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘʪ ʜʦʧʫʩʪʠʤʠʪʝ 

ʦʪʢʣʦʥʝʥʠʷ. 

ʄʠʥʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʥʘʨʫʰʘʚʘʥʘ ʧʨʠ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʫʤʘʨʥʦ ʩʲʯʝʪʘʥʠʝ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʲʥʰʥʠ 

ʬʘʢʪʦʨʠ, ʢʘʪʦ: 

- ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘʜʦʣʫ; 

- ʠʟʤʝʥʝʥʠʝ ʥʘ ʧʨʦʚʝʩʠʪʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ 

ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʦʪ ʣʝʜ; 

- ʥʘʜʦʣʫ ʥʘʩʦʯʝʥʠ ʧʦʣʫʚʲʣʥʠ ʥʘ ʜʠʥʘʤʠʯʥʠʪʝ ʢʦʣʝʙʘʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ; 

- ʧʦʚʜʠʛʘʥʝ ʥʘ ʨʝʣʩʦʚʠʷ ʧʲʪ ʧʨʠ ʧʦʜʙʠʚʘʥʝ ʥʘ ʪʨʘʚʝʨʩʠʪʝ. 
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ɸʥʘʣʦʛʠʯʥʦ ʤʘʢʩʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʝ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʧʨʝʚʠʰʘʚʘʥʘ ʧʨʠ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʫʤʘʨʥʦ ʩʲʯʝʪʘʥʠʝ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʚʲʥʰʥʠ ʬʘʢʪʦʨʠ, ʢʘʪʦ: 

- ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘʛʦʨʝ; 

- ʧʦʚʜʠʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʨʠ ʠʟʤʝʥʝʥʠʝ ʥʘ ʥʝʛʦʚʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ; 

- ʥʘʛʦʨʝ ʥʘʩʦʯʝʥʠ ʧʦʣʫʚʲʣʥʠ ʥʘ ʜʠʥʘʤʠʯʥʠʪʝ ʢʦʣʝʙʘʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ; 

- ʧʦʚʜʠʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘʱʠʪʝ ʩ ʥʝʛʦ 

ʪʦʢʦʩʥʝʤʘʪʝʣʠ; 

- ʥʘʣʠʯʠʝ ʥʘ ʦʛʨʘʥʠʯʠʪʝʣʠ ʥʘ ʧʦʚʜʠʛʘʥʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠʢʘ. 

ʇʨʝʭʦʜʠʪʝ ʦʪ ʝʜʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʚ ʩʣʫʯʘʠʪʝ ʚ ʢʦʠʪʦ ʪʦʚʘ 

ʧʦʨʘʜʠ ʤʝʩʪʥʠ ʜʘʜʝʥʦʩʪʠ ʝ ʥʘʣʦʞʠʪʝʣʥʦ ʠ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʙʷʛʥʘʪʦ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʩ 

ʥʘʢʣʦʥ (ʛʨʘʜʠʝʥʪ) ʥʘ ʚʦʜʝʥʝ ʥʘ ʧʨʦʚʦʜʥʠʢʘ ʧʦ ʚʠʩʦʯʠʥʘ, ʢʦʡʪʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤ ʦʪ 

ʜʘʜʝʥʠʪʝ ʚ ʪʘʙʣʠʮʘʪʘ ʥʝʛʦʚʠ ʩʪʦʡʥʦʩʪʠ ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʚʠʞʝʥʠʝ. 

ʊʘʙʣʠʮʘ:     ʅʘʢʣʦʥʠ (ʛʨʘʜʠʝʥʪʠ) ʥʘ ʚʦʜʝʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ 

ʉʢʦʨʦʩʪ ʜʦ km/h: ʄʘʢʩʠʤʘʣʝʥ ʥʘʢʣʦʥ, ă  ʄʠʥʠʤʘʣʝʥ ʥʘʢʣʦʥ, ă 
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ɺ ʫʯʘʩʪʲʮʠ ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʚʣʘʢʦʚʝʪʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 100 km/h ʠ ʩ ʥʘʢʣʦʥ ʥʘ 

ʚʦʜʝʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʚʠʜʷʪ ʚ ʜʚʘʪʘ ʤʫ ʢʨʘʷ ʧʨʝʭʦʜʥʠ ʫʯʘʩʪʲʮʠ ʩ 

ʥʘʢʣʦʥ ʨʘʚʝʥ ʥʘ İ ʦʪ ʦʩʥʦʚʥʠʷ ʠ ʜʲʣʞʠʥʘ ʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʝʜʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ. ʇʨʠ ʧʨʝʭʦʜʠ ʦʪ 

ʝʜʠʥ ʥʘʢʣʦʥ ʥʘ ʚʦʜʝʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʢʲʤ ʧʨʦʪʠʚʦʥʘʢʣʦʥ ʪʨʷʙʚʘ ʤʝʞʜʫ ʪʷʭ ʜʘ ʩʝ 

ʚʤʝʩʪʠ ʤʝʞʜʠʥʝʥ ʧʨʝʭʦʜʝʥ ʫʯʘʩʪʲʢ ʩ ʥʘʢʣʦʥ 0 ă (ʭʦʨʠʟʦʥʪʘʣʝʥ ʫʯʘʩʪʲʢ) ʠ ʩ ʜʲʣʞʠʥʘ ʥʝ ʧʦ-

ʤʘʣʢʦ ʦʪ ʝʜʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ. 

ɼʦʧʫʩʢʘ ʩʝ ʥʘʢʣʦʥʠʪʝ ʥʘ ʚʦʜʝʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʷʚʘʥʠ ʠ ʧʦ ʜʨʫʛ 

ʥʘʯʠʥ ʩʪʠʛʘ ʧʨʠ ʪʦʚʘ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʥʘʪʠʩʢ ʤʝʞʜʫ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʠ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ ʧʨʠ ʤʘʢʩʠʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʚʠʞʝʥʠʝ ʜʘ ʙʲʜʘʪ ʜʦʧʫʩʪʠʤʠʪʝ ʛʨʘʥʠʮʠ 

(ʚʞ. ʈʘʟʜʝʣ 8). 

ʈʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʨʘʙʦʪʝʥ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʜʦ ʜʦʣʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ, ʬʠʢʩʘʪʦʨʥʠ 

ʪʨʲʙʠ ʥʘ ʩʲʯʣʝʥʝʥʠ ʬʠʢʩʘʪʦʨʠ, ʚʲʞʝʪʘ ʥʘ ʬʠʢʩʘʪʦʨʥʠ ʦʙʪʷʞʢʠ, ʧʨʝʩʠʯʘʱʠ ʧʨʦʚʦʜʥʠʮʠ ʟʘ 

ʘʥʢʝʨʦʚʢʘ ʥʘ ʩʲʩʝʜʥʠ ʢʦʣʦʚʦʟʠ ʠ ʜʨ. ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 300 mm ʟʘ ʫʯʘʩʪʲʮʠ ʩʲʩ 

ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ʜʦ 120 km/h ʠ 400 mm ï ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦ-ʛʦʣʝʤʠ ʦʪ 120 km/h. 

ɺʠʩʦʯʠʥʘʪʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʜʨʫʛʠ ʚʠʜʦʚʝ ʧʨʦʚʦʜʥʠʮʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ (ʟʘʭʨʘʥʚʘʱʠ, 

ʫʩʠʣʚʘʱʠ, ʦʙʭʦʜʥʠ ʠ ʦʙʨʘʪʥʠ ʬʠʜʝʨʠ) ʩʧʨʷʤʦ ʥʠʚʦʪʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤʘ 

ʠʣʠ ʨʘʚʥʘ ʥʘ ʤʠʥʠʤʘʣʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ. ɺ ʩʲʦʨʲʞʝʥʠʷ ʩ 

ʦʛʨʘʥʠʯʝʥ ʛʘʙʘʨʠʪ ʪʝʟʠ ʧʨʦʚʦʜʥʠʮʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʟʘʤʝʥʷʥʠ ʩ ʚʠʩʦʢʦʚʦʣʪʦʚ ʢʘʙʝʣ.  

ʅʘʡ-ʤʘʣʢʠʪʝ ʚʝʨʪʠʢʘʣʥʠ ʨʘʟʩʪʦʷʥʠʷ ʥʘ ʪʝʟʠ ʧʨʦʚʦʜʥʠʮʠ ʜʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʟʝʤʷʪʘ ʧʨʠ 

ʥʘʡ-ʛʦʣʝʤʠʷ ʠʤ ʧʨʦʚʝʩ (ʙʝʟ ʜʘ ʩʝ ʚʟʝʤʘ ʧʦʜ ʚʥʠʤʘʥʠʝ ʪʷʭʥʦʪʦ ʥʘʛʨʷʚʘʥʝ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʠ̫ ʪʦʢ) 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ (ʅʋɽʋ, ʨʘʟʜʝʣʠ ʍ ʠ ʍɯɯ): 
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- ʚ ʥʝʥʘʩʝʣʝʥʠ ʤʝʩʪʘ: ʧʨʠ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ ï 6 m, ʚ ʪʨʫʜʥʦʜʦʩʪʲʧʥʠ ʤʝʩʪʘ ï 5 m ʠ ʚ ʥʝʜʦʩʪʲʧʥʠ 

ʤʝʩʪʘ ï 3 m;  

- ʚ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʠ ʫʨʙʘʥʠʟʠʨʘʥʠ ʪʝʨʠʪʦʨʠʠ (ʩʝʣʠʱʥʠ ʦʙʨʘʟʫʚʘʥʠʷ): ʜʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʟʝʤʷʪʘ ï 7 m ʚ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ ʠ 4,5 m ʧʨʠ ʩʢʲʩʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʢ ʚ ʩʲʩʝʜʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ, ʜʦ 

ʟʜʘʥʠʷ ʠʣʠ ʩʲʦʨʲʞʝʥʠʷ ï 4 m. 

ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʧʨʝʤʠʥʘʚʘʥʝ ʩ ʧʨʦʚʦʜʥʠʮʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘʜ ʩʛʨʘʜʠ ʩ ʛʦʨʠʤʠ ʠ 

ʪʨʫʜʥʦ ʛʦʨʠʤʠ ʧʦʢʨʠʚʠ, ʚʟʨʠʚʦʦʧʘʩʥʠ ʧʦʤʝʱʝʥʠ̫, ʧʦʞʘʨʦʦʧʘʩʥʠ ʠ ʚʟʨʠʚʦʦʧʘʩʥʠ ʚʲʥʰʥʠ 

ʩʲʦʨʲʞʝʥʠʷ. ɼʦʧʫʩʢʘ ʩʝ ʧʨʝʤʠʥʘʚʘʥʝ ʩ ʧʨʦʚʦʜʥʠʢ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʠ 

ʩʢʣʘʜʦʚʠ ʙʘʟʠ ʦʪ ɯ ʠ ɯɯ ʩʪʝʧʝʥ ʥʘ ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ ʢʘʪʝʛʦʨʠʠ ɺ, ɻ ʠ ɼ ʧʨʠ 

ʤʠʥʠʤʘʣʥʦ ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʥʘʡ-ʥʠʩʢʠʷ ʧʨʦʚʦʜʥʠʢ ʜʦ ʧʦʢʨʠʚʘ ʥʘ ʩʛʨʘʜʘʪʘ ʠʣʠ 

ʩʲʦʨʲʞʝʥʠʷʪʘ ʧʨʠ ʥʘʡ-ʛʦʣʷʤ ʧʨʦʚʝʩ (ʙʝʟ ʜʘ ʩʝ ʚʟʝʤʘ ʧʦʜ ʚʥʠʤʘʥʠʝ ʥʘʛʨʷʚʘʥʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠʢʘ ʦʪ 

ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʦʢ) 3 m. ʄʝʪʘʣʥʠʪʝ ʧʦʢʨʠʚʠ, ʥʘʜ ʢʦʠʪʦ ʤʠʥʘʚʘʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʟʝʤʝʥʠ ʩʲʛʣʘʩʥʦ ʪ.5.8.4. 

ʅʘʡ-ʤʘʣʢʠʪʝ ʭʦʨʠʟʦʥʪʘʣʥʠ ʨʘʟʩʪʦʷʥʠʷ ʦʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʜʦ ʥʘʡ-

ʙʣʠʟʢʠʪʝ ʯʘʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ, ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʠ ʩʢʣʘʜʦʚʠ ʩʛʨʘʜʠ ʦʪ ɯɯɯ, ɯV ʠ V ʩʪʝʧʝʥ ʥʘ 

ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ ʢʘʪʝʛʦʨʠʠ ɺ, ɻ ʠ ɼ ʠ ʜʦ ʞʠʣʠʱʥʠ, ʦʙʱʝʩʪʚʝʥʠ ʠ 

ʩʧʦʤʘʛʘʪʝʣʥʠ ʩʛʨʘʜʠ ʧʨʠ ʥʘʡ-ʛʦʣʷʤʦʪʦ ʠʤ ʦʪʢʣʦʥʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦ-ʛʦʣʝʤʠ ʠʣʠ ʨʘʚʥʠ ʥʘ 

ʨʘʟʩʪʦʷʥʠʷʪʘ ʜʘʜʝʥʠ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

 
ʄʠʥʠʤʘʣʥʦ ʨʘʟʩʪʦʷʥʠʝ ʦʪ ʢʨʘʡʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ [m] ʜʦ: 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʠ, ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʠ ʩʢʣʘʜʦʚʠ ʩʛʨʘʜʠ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ ʢʘʪʝʛʦʨʠʷ ʠ ʩʪʝʧʝʥ ʥʘ ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪ: 

ɾʠʣʠʱʥʠ, ʦʙʱʝʩʪʚʝʥʠ, 

ʩʧʦʤʘʛʘʪʝʣʥʠ ʠ ʜʨʫʛʠ ʩʛʨʘʜʠ 

ʩʲʩ ʩʪʝʧʝʥ ʥʘ 

ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪ: 

ɺ ɻ ʠ ɼ 
ɯ, ɯɯ ʠ ɯɯɯ ɯV ʠ V 

ɯɯɯ ʠ ɯV V ɯɯɯ ʠ ɯV V 

5,0 5,0 4,0 4,0 3,0 4,0 

ɺ ʧʣʘʥʠʥʩʢʠ ʨʘʡʦʥʠ ʪʝʟʠ ʨʘʟʩʪʦʷʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʝ ʧʦ-ʤʘʣʢʠ ʦʪ 6,0 m ʜʦ ʩʢʣʦʥʦʚʝ ʥʘ 

ʧʣʘʥʠʥʘʪʘ ʠʣʠ ʦʪʢʦʩʠʪʝ, ʜʦʩʪʲʧʥʠ ʟʘ ʧʝhʝʭʦʜʥʦ ʜʚʠʞʝʥʠʝ ʠ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 2,0 m ï ʜʦ 

ʥʝʜʦʩʪʲʧʥʠʪʝ ʟʘ ʧʝʰʝʭʦʜʮʠʪʝ ʩʢʣʦʥʦʚʝ ʠʣʠ ʩʢʘʣʠ ʩ ʦʩʪʨʠ ʠʟʩʠʯʘʥʠʷ. ɼʦ ʢʦʨʦʥʠʪʝ ʥʘ ʜʲʨʚʝʪʘ ʪʝʟʠ 

ʨʘʟʩʪʦʷʥʠʷ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦ-ʤʘʣʢʠ ʦʪ 2,5 m. ʇʨʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʪʝʟʠ 

ʨʘʟʩʪʦʷʥʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʛʨʘʞʜʘʪ ʟʘʱʠʪʥʠ ʦʛʨʘʞʜʝʥʠʷ ʩʲʛʣʘʩʥʦ ʪ. 5.8.7 

5.8.2.3. ʉʝʯʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ 

 ʅʝʦʙʭʦʜʠʤʦʪʦ ʩʝʯʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʤʝʜʝʥ ʝʢʚʠʚʘʣʝʥʪ ʠ ʪʠʧʘ ʠ ʩʝʯʝʥʠʝʪʦ ʥʘ 

ʥʝʡʥʠʪʝ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʠ ʥʦʩʝʱʦ ʚʲʞʝ, ʘʢʦ ʩʝ ʧʨʝʜʚʠʞʜʘ ʪʘʢʦʚʘ, ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ 

ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʦʚʝʜʝʥʠ ʪʷʛʦʚʠ ʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʨʘʟʯʝʪʠ ʟʘ ʢʦʥʢʨʝʪʥʠʷ ʫʯʘʩʪʲʢ, ʥʝʛʦʚʦʪʦ ʪʦʢʦʚʦ 

ʥʘʪʦʚʘʨʚʘʥʝ ʧʨʠ ʧʨʦʛʥʦʟʠʨʘʥ ʤʘʢʩʠʤʘʣʝʥ ʛʨʘʬʠʢ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʧʲʪʥʠʯʝʩʢʠ ʠ ʪʦʚʘʨʥʠ ʚʣʘʢʦʚʝ ʚ 

ʥʝʛʦ ʠ ʜʦʧʫʩʪʠʤʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʨʝʛʨʷʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ. 

 ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʪʨʘʡʥʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ (ʩ ʚʨʝʤʝʪʨʘʝʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ 20 

min) ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʧʨʦʚʦʜʥʠʮʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʩʫʤʘʨʥʦ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʚʝʨʠʞʥʠ 

ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘʪ ʧʦʩʦʯʝʥʠʪʝ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ ʩʪʦʡʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʢʦʣʥʠʷ ʚʲʟʜʫʭ + 350 ʉ, ʢʨʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ 700 ʉ ʠ ʩʢʦʨʦʩʪ 

ʥʘ ʦʭʣʘʞʜʘʱʠʷ ʚʲʟʜʫʭ 0,6 m/s: 
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ʊʘʙʣʠʮʘ: ɼʦʧʫʩʪʠʤʦ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ 

ʊʠʧ ʠ ʩʝʯʝʥʠʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ: 
ɼʦʧʫʩʪʠʤʦ ʪʦʢʦʚʦ 

ʥʘʪʦʚʘʨʚʘʥʝ, ɸ: 

ɽʜʠʥʠʯʥʠ ʧʨʦʚʦʜʥʠʮʠ: 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʪʠʧ ɸ 100 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʪʠʧ ɸ 80 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʪʠʧ ʄʌ 100 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʪʠʧ ʄʌ 85 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʪʠʧ ɸ 107 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʪʠʧ ɸ 120 (E-Cu) 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʪʠʧ CuAg 0,1-120  

600 

480 

610 

520 

640 

720 

800 

ʄʝʜʥʦ ʚʲʞʝ ʄ 50 

ʄʝʜʥʦ ʚʲʞʝ ʄ 70 

ʄʝʜʥʦ ʚʲʞʝ ʄ 95 

ʄʝʜʥʦ ʚʲʞʝ ʄ 120 

250 

310 

380 

440 

ɹʨʦʥʟʦʚʦ ʚʲʞʝ Bz II  25 mm2 

ɹʨʦʥʟʦʚʦ ʚʲʞʝ Bz II  35 mm2 

ɹʨʦʥʟʦʚʦ ʚʲʞʝ Bz II  50 mm2 

ɹʨʦʥʟʦʚʦ ʚʲʞʝ Bz II  70 mm2 

ɹʨʦʥʟʦʚʦ ʚʲʞʝ Bz II  95 mm2 

ɹʨʦʥʟʦʚʦ ʚʲʞʝ Bz II  120 mm2 

180 

225 

280 

340 

420 

485 

ɸʣʫʤʠʥʠʝʚ ʧʨʦʚʦʜʥʠʢ ɸ 185 mm2 

ɸʣʫʤʠʥʠʝʚ ʧʨʦʚʦʜʥʠʢ ɸ 240 mm2  

740 

960 

ɺʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʠʟʧʲʣʥʝʥʠ ʩ: 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ɸ 100 + ʥʦʩʝʱʦ ʚʲʞʝ StCu 50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 80 + ʥʦʩʝʱʦ ʚʲʞʝ StCu 50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʄʌ 100 + ʥʦʩʝʱʦ ʚʲʞʝ StCu 50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʄʌ 85 + ʥʦʩʝʱʦ ʚʲʞʝ StCu 50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 107 + ʥʦʩʝʱʦ ʚʲʞʝ StCu 50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 100 + ʥʦʩʝʱʦ ʚʲʞʝ StCu 70 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʄʌ 100 + ʥʦʩʝʱʦ ʚʲʞʝ StCu 70 

660 

540 

670 

580 

700 

700 

710 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 100 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 100 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 70 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 100 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 95 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 100 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 120 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 80 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 80 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 70 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʄʌ 100 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʄʌ 100 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 70 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʄʌ 100 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 95 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʄʌ 100 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 120 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʄʌ 85 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʄʌ 85 + ʥʦʩʝʱʦ ʚʲʞʝ ʄ 70 

850 

910 

980 

1040 

730 

790 

860 

920 

990 

1050 

770 

650 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 100 + ʥʦʩʝʱʦ ʚʲʞʝ Bz II  50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 100 + ʥʦʩʝʱʦ ʚʲʞʝ Bz II  70 

880 

940 
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ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 120 (ɽ-Cu) + ʥʦʩʝʱʦ ʚʲʞʝ Bz II  50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 120 (ɽ-Cu) + ʥʦʩʝʱʦ ʚʲʞʝ Bz II  70 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚ. CuAg 0,1-120 + ʥʦʩʝʱʦ ʚʲʞʝ Bz II  50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚ. CuAg 0,1-120  + ʥʦʩʝʱʦ ʚʲʞʝ Bz II  70 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 80 + ʥʦʩʝʱʦ ʚʲʞʝ Bz II  50 

ʂʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ A 80 + ʥʦʩʝʱʦ ʚʲʞʝ Bz II  70 

1000 

1060 

1080 

1140 

760 

820 

 ɺʩʠʯʢʠ ʥʘʜʣʲʞʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʲʝʜʠʥʝʥʠʷ ʠ ʥʘʧʨʝʯʥʠ ʩʲʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʦʪʜʝʣʥʠ ʩʝʢʮʠʠ 

ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʦʩʪʘʚʘʪ ʫʯʘʩʪʲʮʠ ʩ ʥʘʤʘʣʝʥʦ 

ʩʝʯʝʥʠʝ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʝʯʝʥʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʧʨʠ ʚʲʟʜʫʰʥʠʪʝ ʤʝʞʜʠʥʠ 

ʙʝʟ ʠ ʩʲʩ ʩʝʢʮʠʦʥʠʨʘʥʝ. 

5.8.2.4. ʅʘʪʷʛʘʥʝ ʠ ʩʪʨʝʣʠ ʥʘ ʧʨʦʚʝʩʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ  

 ʆʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʦʧʨʝʜʝʣʝʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʝʡʥʠʷ ʚʠʜ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠ̫  ʢʲʤ ʧʨʦʝʢʪʘ ʢʘʢʪʦ 

ʩʣʝʜʚʘ: 

- ɿʘ ʧʨʦʩʪʠ ʝʜʥʦʧʨʦʚʦʜʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ: ʩ ʪʚʲʨʜʦ ʘʥʢʝʨʠʨʘʥ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ï ʩ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʝʟʦʥʥʦ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʥʝʛʦʚʦʪʦ ʥʘʪʷʛʘʥʝ, ʩ ʧʨʫʞʠʥʥʠ ʥʘʪʷʛʘʱʠ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʯʨʝʟ 

ʦʢʘʯʚʘʥʝ, ʦʩʠʛʫʨʷʚʘʱʦ ʩʘʤʦʢʦʤʧʝʥʩʠʨʘʥʝ ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ;  ʩ 

ʝʜʥʦʩʪʨʘʥʥʦ ʠʣʠ ʜʚʫʩʪʨʘʥʥʦ ʘʥʢʝʨʠʨʘʥʝ ʢʲʤ ʢʦʤʧʝʥʩʠʨʘʱʠ ʫʩʪʨʦʡʩʪʚʘ;. 

-  ɿʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʝʜʠʥʠʯʥʠ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ï ʩ ʪʚʲʨʜʦ ʘʥʢʝʨʠʨʘʥʝ ʥʘ 

ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʝʜʥʦʩʪʨʘʥʥʦ ʠʣʠ ʜʚʫʩʪʨʘʥʥʦ ʘʥʢʝʨʠʨʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʢʲʤ 

ʢʦʤʧʝʥʩʠʨʘʱʠ ʫʩʪʨʦʡʩʪʚʘ. 

- ɿʘ ʢʦʤʧʝʥʩʠʨʘʥʠ ʝʜʠʥʠʯʥʠ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ï ʩ ʝʜʥʦʩʪʨʘʥʥʦ ʠʣʠ ʜʚʫʩʪʨʘʥʥʦ, 

ʠʥʜʠʚʠʜʫʘʣʥʦ ʠʣʠ ʩʲʚʤʝʩʪʥʦ ʘʥʢʝʨʠʨʘʥʝ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʢʲʤ 

ʢʦʤʧʝʥʩʠʨʘʱʠ ʫʩʪʨʦʡʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʘʥʢʝʨʥʠʪʝ ʧʦʣʝʪʘ. 

ʅʦʤʠʥʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʷʥʠ ʩʲʛʣʘʩʥʦ ʪ. 5.6. ʊʝʟʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʨʘʟʣʠʯʥʠʪʝ 

ʚʠʜʦʚʝ ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦ-ʛʦʣʝʤʠ ʦʪ: 

- ɿʘ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ: 

- ʄʝʜʥʠ (E-Cu) ʩʲʩ ʩʝʯʝʥʠʝ 80 (85) mm2 ï 26,1 kN; 

- ʄʝʜʥʠ (E-Cu) ʩʲʩ ʩʝʯʝʥʠʝ 100 mm2 ï 32,8 kN; 

- ʄʝʜʥʠ (E-Cu) ʩʲʩ ʩʝʯʝʥʠʝ 107 mm2 ï 34,5 kN; 

- ʄʝʜʥʠ (E-Cu) ʩʲʩ ʩʝʯʝʥʠʝ 120 mm2 ï 36,5 kN; 

- ʄʝʜʥʠ ʣʝʛʠʨʘʥʠ (CuAg 0,1) ʩʲʩ ʩʝʯʝʥʠʝ 100 mm2 ï  34,6 kN; 

- ʄʝʜʥʠ ʣʝʛʠʨʘʥʠ (CuAg 0,1) ʩʲʩ ʩʝʯʝʥʠʝ 120 mm2 ï  39,8 kN; 

- ʄʝʜʥʠ ʣʝʛʠʨʘʥʠ (CuMg 0,5) ʩʲʩ ʩʝʯʝʥʠʝ 100 mm2 ï  45,0 kN; 

- ʄʝʜʥʠ ʣʝʛʠʨʘʥʠ (CuMg 0,5) ʩʲʩ ʩʝʯʝʥʠʝ 120 mm2 ï  52,2 kN. 

- ɿʘ ʚʲʞʝʪʘ: 

- ʄʝʜʥʠ ʩʲʩ ʩʝʯʝʥʠʝ 25 mm2 ï 9,7 kN; 

- ʄʝʜʥʠ ʩʲʩ ʩʝʯʝʥʠʝ 50 mm2 ï 19,3 kN; 

- ʄʝʜʥʠ ʩʲʩ ʩʝʯʝʥʠʝ 70 mm2 ï 26,3 kN; 

- ʄʝʜʥʠ ʩʲʩ ʩʝʯʝʥʠʝ 95 mm2 ï 37,3 kN; 

- ɹʨʦʥʟʦʚʠ (Bz II) ʠ ʩʪʦʤʘʥʝʥʠ (St II) ʩʲʩ ʩʝʯʝʥʠʝ 25 mm2 ï 14,2 kN; 

- ɹʨʦʥʟʦʚʠ (Bz II) ʠ ʩʪʦʤʘʥʝʥʠ (St II) ʩʲʩ ʩʝʯʝʥʠʝ 50 mm2 ï 28,5 kN; 

- ɹʨʦʥʟʦʚʠ (Bz II) ʠ ʩʪʦʤʘʥʝʥʠ (St II) ʩʲʩ ʩʝʯʝʥʠʝ 70 mm2 ï 38,6 kN; 

- ɹʨʦʥʟʦʚʠ (Bz II) ʠ ʩʪʦʤʘʥʝʥʠ (St II) ʩʲʩ ʩʝʯʝʥʠʝ 95 mm2 ï 54,7 kN; 

- ɸʣʫʤʠʥʠʝʚʠ ʩʲʩ ʩʝʯʝʥʠʝ 185 mm2 ï 12,7 kN; 

- ɸʣʫʤʠʥʠʝʚʠ ʩʲʩ ʩʝʯʝʥʠʝ 240 mm2 ï 16,5 kN. 
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ʅʘʪʷʛʘʥʝʪʦ ʠ ʩʪʨʝʣʠʪʝ ʥʘ ʧʨʦʚʝʩʠʪʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ 

ʤʦʥʪʘʞʥʠʪʝ ʪʘʙʣʠʮʠ ʢʲʤ ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʚʠʜ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ. 

ʆʪʢʣʦʥʝʥʠʷʪʘ ʚ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʩʪʨʝʣʠʪʝ ʥʘ ʪʝʭʥʠʪʝ ʧʨʦʚʝʩʠ ʥʝ ʪʨʷʙʚʘ ʜʘ 

ʧʨʝʚʠʰʘʚʘʪ ʤʦʥʪʘʞʥʠʪʝ ʜʦʧʫʩʢʠ ʟʘ ʪʷʭ ʩʲʛʣʘʩʥʦ ʪ. 5.8.9. ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʨʲʱʘ 

ʥʘ: 

- ʇʨʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʝʜʠʥʠʯʥʠ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ï ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʥʦʩʝʱʦʪʦ 

ʚʞ̡ʝ, ʩʪʨʝʣʘʪʘ ʥʘ ʥʝʛʦʚʠʷ ʧʨʦʚʝʩ, ʧʨʦʚʝʩʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʪʦʯʢʠʪʝ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ 

ʥʘ ʩʪʨʫʥʠʪʝ ʠ ʥʘʢʣʦʥʘ ʥʘ ʩʪʨʫʥʠʪʝ ʧʨʠ ʩʲʦʪʚʝʪʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʤʦʥʪʘʞ; 

- ʇʨʠ ʢʦʤʧʝʥʩʠʨʘʥʠ ʝʜʠʥʠʯʥʠ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ï ʥʘ ʧʨʦʚʝʩʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ ʚ ʪʦʯʢʠʪʝ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʨʫʥʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʟʘʜʘʜʝʥʠʷ ʩ ʧʨʦʝʢʪʘ ʪʠʧ ʥʘ 

ʥʝʛʦʚʦʪʦ ʦʢʘʯʚʘʥʝ ï ʚ ʙʝʟʧʨʦʚʝʩʥʦ ʧʦʣʦʞʝʥʠʝ ʠʣʠ ʩʲʩ ʟʘʜʘʜʝʥ ʧʨʦʚʝʩ, ʢʦʡʪʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-

ʛʦʣʷʤ ʦʪ 0,1 % ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ. 

5.8.2.5. ʈʘʟʧʦʣʘʛʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʧʣʘʥ 

 ʈʘʟʧʦʣʘʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ.  

 ʂʦʥʪʘʢʪʥʠʷʪ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʟʧʦʣʦʞʝʥ ʩʲʩ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦ ʠʟʤʝʩʪʚʘʥʝ  ʧʨʠ 

ʦʧʦʨʠʪʝ ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ ʧʣʲʟʛʘʯʘ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ɺ ʧʨʘʚʠ ï ʥʘ ʦʪʩʪʦʷʥʠʝ ° 200 mm, ʢʘʪʦ ʧʦʣʦʞʠʪʝʣʝʥ ʟʠʛ-ʟʘʛ ʩʝ ʧʨʠʝʤʘ ʪʦʟʠ, ʢʦʡʪʦ ʝ ʚ ʜʷʩʥʦ 

ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ ʧʲʪʷ ʧʦ ʧʦʩʦʢʘ ʥʘ ʥʘʨʘʩʪʚʘʱʠʷ ʥʝʛʦʚ ʢʠʣʦʤʝʪʨʘʞ; 

- ɺ ʧʨʘʚʠ ʧʨʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ ʜʚʘ ʧʘʨʘʣʝʣʥʠ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʢʘ ï  ° 250 mm ʥʘ ʚʲʥʰʥʠʷ 

ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ ʧʲʪʷ ʧʨʦʚʦʜʥʠʢ; ʧʘʨʘʣʝʣʥʦ ʚʦʜʝʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʝʜʠʥ 

ʩʧʨʷʤʦ ʜʨʫʛ ʥʘ ʨʘʟʩʪʦʷʥʠʝ 40 mm; 

- ɺʲʚ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʙʝʟ ʠ ʩʲʩ ʩʝʢʮʠʦʥʠʨʘʥʝ ʠ ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ ï ° 300 mm ʥʘ ʚʲʥʰʥʠʷ 

ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ ʧʲʪʷ ʧʨʦʚʦʜʥʠʢ, ʢʘʪʦ ʧʘʨʘʣʝʣʥʦ ʚʦʜʝʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʚʲʚ 

ʚʟ̡ʜʫʰʥʠ ʤʝʞʜʠʥʠ ʙʝʟ ʩʝʢʮʠʦʥʠʨʘʥʝ ï ʥʘ ʨʘʟʩʪʦʷʥʠʝ 100 mm ʝʜʠʥ ʩʧʨʷʤʦ ʜʨʫʛ, ʘ ʚ ʤʝʞʜʠʥʠ ʩʲʩ 

ʩʝʢʮʠʦʥʠʨʘʥʝ ʠ ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ ï ʥʘ ʨʘʟʩʪʦʷʥʠʝ 450 mm. 

- ɺ ʢʨʠʚʠ ï ʥʘ ʦʪʩʪʦʷʥʠʝ ʧʨʠ ʦʧʦʨʠʪʝ 300 mm ʢʲʤ ʚʲʥʰʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʢʨʠʚʘʪʘ. 

ʒʛʲʣʲʪ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʨʠ ʠʟʤʝʥʝʥʠʝ ʥʘ ʧʦʩʦʢʘʪʘ ʥʘ ʚʦʜʝʥʝʪʦ ʤʫ 

ʚ ʧʣʘʥ (ʧʨʠ ʘʥʢʝʨʦʚʢʠ, ʚ̡ ʟʜʫʰʥʠ ʤʝʞʜʠʥʠ, ʩʪʨʝʣʢʠ ʠ ʜʨ.) ʥʝ ʪʨʷʙʚʘ ʜʘ ʥʘʜʚʠʰʘʚʘ 50 (ʪʘʥʛʝʥʩ ʦʪ 

ʲʛʲʣʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤ ʦʪ 1/10). ɿʘ ʛʘʨʦʚʠ ʢʦʣʦʚʦʟʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʛʣʘʚʥʠʪʝ (ʧʨʠʝʤʦ 

ï ʦʪʧʨʘʚʥʠʪʝ), ʘ ʩʲʱʦ ʠ ʚʲʚ ʚʩʠʯʢʠ ʩʣʝʜʚʘʱʠ ʩʣʝʜ ʧʲʨʚʦʪʦ ʤʝʞʜʫʩʪʲʣʙʠʷ, ʲʛʲʣʲʪ ʥʘ 

ʦʪʢʣʦʥʷʚʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʦʪ ʧʦʩʦʢʘʪʘ ʥʘ ʥʝʛʦʚʦʪʦ ʧʨʝʜʭʦʜʥʦ ʚʦʜʝʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʨʘʚʝʥ ʥʘ 100 (ʪʘʥʛʝʥʩ ʦʪ ʲʛʲʣ 1/6). 

ʈʘʟʧʦʣʘʛʘʥʝ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ 

ʅʦʩʝʱʦʪʦ ʚʲʞʝ (ʥʝʧʨʝʢʲʩʥʘʪʦ ʠʣʠ ʧʨʝʢʲʩʥʘʪʦ) ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʟʧʦʣʘʛʘʥʦ ʚ ʧʣʘʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʝʪʠʷ ʚ ʧʨʦʝʢʪʘ ʪʠʧ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʘ ʠʤʝʥʥʦ: 

- ʇʨʠ ʚʝʨʪʠʢʘʣʥʦ ʦʢʘʯʚʘʥʝ ï ʩʲʩ ʟʠʛ-ʟʘʛ ʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʦʩʪʘ ʥʘ ʧʣʲʟʛʘʯʘ ʨʘʚʥʠ ʧʦ ʟʥʘʢ ʠ 

ʩʪʦʡʥʦʩʪ (ʚ ʧʨʘʚʠ ʠ ʢʨʠʚʠ) ʩ ʪʝʟʠ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ; 

- ʇʨʠ ʧʦʣʫʢʦʩʦ ʦʢʘʯʚʘʥʝ ï ʧʦ ʦʩʪʘ ʥʘ ʧʣʲʟʛʘʯʘ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ; 

- ʇʨʠ ʢʦʩʦ ʦʢʘʯʚʘʥʝ ï ʩʲʩ ʩʪʦʡʥʦʩʪʠ ʥʘ ʟʠʛ-ʟʘʛʘ ʠ ʦʪʢʣʦʥʝʥʠʷʪʘ ʧʦ-ʛʦʣʝʤʠ ʦʪ ʪʝʟʠ ʥʘ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʠ ʦʧʨʝʜʝʣʝʥʠ ʩ ʧʨʦʝʢʪʘ, ʘ ʧʦ ʟʥʘʢ ï ʩʲʧʦʩʦʯʥʠ ʠʣʠ ʧʨʦʪʠʚʦʧʦʩʦʯʥʠ ʩ ʪʝʟʠ 

ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʧʨʘʚʠ ʠ ʩʲʧʦʩʦʯʥʠ ï ʚ ʢʨʠʚʠ. 

ɺʲʚ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʙʝʟ ʠ ʩʲʩ ʩʝʢʮʠʦʥʠʨʘʥʝ ʠ ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ ʥʦʩʝʱʠʪʝ ʚʲʞʝʪʘ ʥʘ 

ʜʚʘʪʘ ʧʨʝʧʦʢʨʠʚʘʱʠ ʩʝ ʘʥʢʝʨʥʠ ʫʯʘʩʪʲʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʧʦʣʘʛʘʪ ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ ʧʲʪʷ ʚ ʧʣʘʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʠʝʪʠʷ ʚ ʧʨʦʝʢʪʘ ʪʠʧ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʥʘ ʦʪʩʪʦʷʥʠʷ ʝʜʥʦ 

ʩʧʨʷʤʦ ʜʨʫʛʦ ʨʘʚʥʠ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʩʪʦʡʥʦʩʪʠ, ʚʘʣʠʜʥʠ ʟʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ. 
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ʂʦʥʢʨʝʪʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʟʘ ʚʩʷʢʘ ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ ʠ ʥʝʫʪʨʘʣʥʘ ʚʩʪʘʚʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʘʚʘ ʩ 

ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ʒʛʣʠʪʝ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʧʨʠ ʠʟʤʝʥʝʥʠʝ ʥʘ ʧʦʩʦʢʘʪʘ ʥʘ ʥʝʛʦʚʦʪʦ ʚʦʜʝʥʝ ʚ 

ʧʣʘʥ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʘʥʘʣʦʛʠʯʥʠ ʧʦ ʩʪʦʡʥʦʩʪ ʥʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʚʘʣʠʜʥʠ ʟʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ. 

 ʇʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʧʝʮʠʘʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʚ ʨʘʡʦʥʠ ʩ ʦʩʦʙʝʥʦ ʩʠʣʥʦ 

ʚʝʪʨʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ, ʢʘʪʦ ʥʘʧʨ. ʝʜʠʥʠʯʥʠ ʚʝʨʠʞʥʠ ʤʨʝʞʠ ʩ ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʙʪʷʞʥʠ ʚʲʞʝʪʘ ʚ 

ʦʧʦʨʥʠʪʝ ʚʲʟʣʠ, ʨʦʤʙʠʯʥʠ ʩ ʜʚʘ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʢʘ ʠʣʠ ʩ ʜʚʝ ʥʦʩʝʱʠ ʚʲʞʝʪʘ ʠ ʜʨ., 

ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʥʘ ʪʝʭʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʩʲʛʣʘʩʥʦ ʧʨʦʝʢʪʘ ʟʘ ʪʷʭ.  

5.8.2.6. ɸʥʢʝʨʥʠ ʧʦʣʝʪʘ. ɸʥʢʝʨʦʚʢʠ. ɺʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ. 

 ɸʥʢʝʨʥʠ ʧʦʣʝʪʘ 

 ɼʲʣʞʠʥʘʪʘ ʥʘ ʘʥʢʝʨʥʠʪʝ ʧʦʣʫʧʦʣʝʪʘ (ʦʪ ʢʦʤʧʝʥʩʘʪʦʨʘ ʜʦ ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ) ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʩʝ ʩʧʘʟʚʘʪ ʩʣʝʜʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

- ʀʟʤʝʥʝʥʠʷʪʘ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʘʥʢʝʨʠʨʘʥʠʪʝ ʢʲʤ ʢʦʤʧʝʥʩʘʪʦʨʘ ʧʨʦʚʦʜʥʠʮʠ ʧʨʠ ʠʟʤʝʥʝʥʠʷʪʘ 

ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ ʟʘʜʘʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ ʜʘ ʙʲʜʘʪ ʧʦ-ʤʘʣʢʠ ʦʪ ʭʦʜʘ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʘ.  

- ʈʘʟʣʠʢʘʪʘ ʦʪ ʤʦʥʪʘʞʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʘ ʠ ʩʫʤʘʪʘ ʦʪ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʘʢʝʪʘ 

ʪʝʞʝʩʪʠ, 1/2 ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʤʧʝʥʩʠʨʘʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʥʝʦʙʭʦʜʠʤʦʪʦ 

ʩʚʦʙʦʜʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦ ʪʝʨʝʥʘ ʜʘ ʙʲʜʝ ʨʘʚʥʘ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʧʨʦʠʟʚʝʜʝʥʠʝʪʦ ʥʘ 

ʧʨʝʜʘʚʘʪʝʣʥʦʪʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʘ ʠ ʥʝʦʙʭʦʜʠʤʠʷ ʥʝʛʦʚ ʭʦʜ ʟʘ ʧʦʢʨʠʚʘʥʝ ʠʟʤʝʥʝʥʠʷʪʘ 

ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʟʘʜʘʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ. 

- ʀʟʤʝʥʝʥʠʷʪʘ ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʘʥʢʝʨʠʨʘʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʨʝʘʢʮʠʠʪʝ ʦʪ 

ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʥʟʦʣʠʪʝ, ʬʠʢʩʘʪʦʨʠʪʝ ʠ ʩʪʨʫʥʠʪʝ (ʧʨʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ 

ʤʨʝʞʠ) ʚ ʧʨʘʚʠ ʠ ʢʨʠʚʠ ʧʨʠ ʠʟʤʝʥʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʜʘ ʙʲʜʘʪ ʧʦ-ʤʘʣʢʠ ʦʪ ° 5,5% ʧʨʠ 

ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ, ʘ ʧʨʠ ʢʦʤʧʝʥʩʠʨʘʥʠ ʤʨʝʞʠ ï ° 1,5% ʩʧʨʷʤʦ ʥʦʤʠʥʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʚʩʝʢʠ ʧʨʦʚʦʜʥʠʢ. 

ɿʘ ʦʨʠʝʥʪʠʨʦʚʲʯʥʠ ʨʘʟʯʝʪʠ, ʥʝʦʙʭʦʜʠʤʠ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʨʘʟʙʠʚʢʘ ʥʘ ʩʪʲʣʙʦʚʥʘʪʘ 

ʣʠʥʠʷ, ʩ ʜʦʩʪʘʪʲʯʥʘ ʪʦʯʥʦʩʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʘʥʢʝʨʥʦʪʦ ʧʦʣʫʧʦʣʝ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ: 

L = 11,8 * le ï 55, ʢʲʜʝʪʦ  le ʝ ʝʢʚʠʚʘʣʝʥʪʥʘ ʜʲʣʞʠʥʘ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʷʪʘ ʚ ʧʦʣʫʧʦʣʝʪʦ ʠ ʩʝ ʜʘʚʘ ʩ 
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, ʢʲʜʝʪʦ l i  (i ʦʪ 1 ʜʦ n) ʩʘ ʜʲʣʞʠʥʠ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ i ʤʝʞʜʫʩʪʲʣʙʠʷ, ʚʢʣʶʯʝʥʠ 

ʚ ʧʦʣʫʧʦʣʝʪʦ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʘʥʢʝʨʥʠʪʝ ʧʦʣʫʧʦʣʝʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘ 800 m. 

 ɺ ʨʘʤʢʠʪʝ ʥʘ ʦʪʜʝʣʥʦ ʘʥʢʝʨʥʦ ʧʦʣʝ ʥʝ ʩʝ ʨʘʟʨʝʰʘʚʘ ʩʥʘʞʜʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ (ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʠ ʥʦʩʝʱʦ ʚʲʞʝ). 

ɸʥʢʝʨʦʚʢʠ 

ɸʥʢʝʨʠʨʘʥʝʪʦ ʥʘ ʚʲʞʝʪʘʪʘ ʠ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʪʚʲʨʜʦ 

ʠʣʠ ʯʨʝʟ ʢʦʤʧʝʥʩʠʨʘʱʦ ʫʩʪʨʦʡʩʪʚʦ ʢʲʤ ʘʥʢʝʨʥʠ ʩʪʲʣʙʦʚʝ ʠʣʠ ʜʨʫʛʠ ʩʪʨʦʠʪʝʣʥʠ ʝʣʝʤʝʥʪʠ, 

ʧʦʟʚʦʣʷʚʘʱʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʩ ʦʧʲʥʥʠʪʝ ʩʠʣʠ ʚ ʪʷʭ.  

ʊʚʲʨʜʦʪʦ ʘʥʢʝʨʠʨʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʚʲʞʝʪʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʚʫʩʪʨʘʥʥʦ ʠʣʠ 

ʝʜʥʦʩʪʨʘʥʥʦ.  

ɼʚʫʩʪʨʘʥʥʦ ʪʚʲʨʜʦ ʘʥʢʝʨʠʨʘʥʝ ʪʨʷʙʚʘ ʩʘ ʧʨʠʣʘʛʘ ʟʘ ʘʥʢʝʨʠʨʘʥʝ ʥʘ: ʥʦʩʝʱʦ ʚʲʞʝ ʥʘ 

ʝʜʠʥʠʯʥʠ ʚʝʨʠʞʥʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʤʨʝʞʠ, ʟʘʭʨʘʥʚʘʱʠ, ʫʩʠʣʚʘʱʠ, ʦʙʭʦʜʥʠ ʠ ʦʙʨʘʪʥʠ 

ʧʨʦʚʦʜʥʠʮʠ, ʧʨʝʩʠʯʘʥʠʷ, ʚʲʞʝʪʘ ʟʘ ʛʨʫʧʦʚʦ ʟʘʟʝʤʣʝʥʠʝ, ʛʨʲʤʦʟʘʱʠʪʥʠ ʚʲʞʝʪʘ, ʥʘʧʨʝʯʥʠ ʠ 
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ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ ʥʘ ʥʘʧʨʝʯʥʠʮʠ, ʟʘʢʦʥʪʨʷʱʠ ʚʲʞʝʪʘ ʥʘ ʩʨʝʜʥʠ ʘʥʢʝʨʦʚʢʠ ʥʘ ʢʦʤʧʝʥʩʠʨʘʥʠ 

ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʠ ʜʨ. ɼʚʫʩʪʨʘʥʥʦ ʘʥʢʝʨʠʨʘʥʝ ʥʘ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʥʝ ʩʝ ʜʦʧʫʩʢʘ.  

ɽʜʥʦʩʪʨʘʥʥʦ ʪʚʲʨʜʦ ʘʥʢʝʨʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʧʨʠ ʘʥʢʝʨʠʨʘʥʝ ʥʘ: ʧʦʣʫʧʦʣʝ 

ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʥʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʘ ʚʝʨʠʞʥʘ ʠʣʠ ʢʦʤʧʝʥʩʠʨʘʥʘ ʝʜʥʦʧʨʦʚʦʜʥʘ ʢʦʥʪʘʢʪʥʠ 

ʤʨʝʞʠ, ʧʦʣʫʧʦʣʝ ʥʘ ʢʦʤʧʝʥʩʠʨʘʥʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʠ ʥʘ ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ ʩ 

ʢʦʤʧʝʥʩʘʪʦʨʠ ʥʘ ʥʘʪʷʛʘʥʝʪʦ. ɼʲʣʞʠʥʘʪʘ ʥʘ ʝʜʥʦʩʪʨʘʥʥʦ ʘʥʢʝʨʠʨʘʥʠʪʝ ʧʦʣʫʧʦʣʝʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘ 800 m. 

ʉʨʝʜʥʠʪʝ ʘʥʢʝʨʦʚʢʠ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʬʦʨʤʠʨʘʪ ʘʥʢʝʨʥʠʪʝ ʧʦʣʝʪʘ ʦʪ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 

ʧʦʣʫʧʦʣʝʪʘ, ʩʲʱʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʨʝʪʠʨʘʪ ʢʘʪʦ ʪʚʲʨʜʠ ʘʥʢʝʨʦʚʢʠ. ʇʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʩʨʝʜʥʠʪʝ ʘʥʢʝʨʦʚʢʠ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: 

- ʂʨʘʡʱʘʪʘ ʥʘ ʜʚʝʪʝ ʧʦʣʫʧʦʣʝʪʘ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ ʥʘ ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ, ʜʘ ʙʲʜʘʪ ʘʥʢʝʨʦʚʘʥʠ 

ʢʲʤ ʝʜʥʦʪʠʧʥʠ ʢʦʤʧʝʥʩʘʪʦʨʠ.   

- ʀʟʤʝʥʝʥʠʷʪʘ ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʘʥʢʝʨʠʨʘʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʨʝʘʢʮʠʠʪʝ ʦʪ 

ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʥʟʦʣʠʪʝ, ʬʠʢʩʘʪʦʨʠʪʝ ʠ ʩʪʨʫʥʠʪʝ (ʧʨʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ 

ʤʨʝʞʠ) ʧʨʠ ʠʟʤʝʥʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ ʜʘ ʙʲʜʘʪ 

ʤʘʢʩʠʤʘʣʥʦ ʨʘʚʥʠ. 

- ɼʘ ʧʦʝʤʘʪ ʠʟʮʷʣʦ ʦʧʲʥʥʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ ʧʨʠ ʩʢʲʩʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʢ, ʚʲʞʝ ʠʣʠ ʠ ʜʚʝʪʝ ʚ 

ʝʜʥʦʪʦ ʧʦʣʫʧʦʣʝ. ʉʪʲʣʙʦʚʝʪʝ, ʢʲʤ ʢʦʠʪʦ ʩʝ ʘʥʢʝʨʠʨʘ ʟʘʢʦʥʪʨʷʱʦʪʦ ʚʲʞʝ ʥʘ ʩʨʝʜʥʘ ʘʥʢʝʨʦʚʢʘ ʥʘ 

ʝʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʢʦʤʧʝʥʩʠʨʘʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩʲʱʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʨʘʟʤʝʨʝʥʠ ʪʘʢʘ, ʯʝ ʜʘ 

ʧʦʝʤʘʪ ʠʟʮʷʣʦ ʦʧʲʥʥʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ ʦʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʥʝʟʘʩʝʛʥʘʪʦʪʦ ʧʦʣʫʧʦʣʝ. ʇʨʠ 

ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʚʝʨʠʞʥʠ ʤʨʝʞʠ ʢʦʥʪʘʢʪʥʠʷʪ ʧʨʦʚʦʜʥʠʢ, ʨʝʩʧ. ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʦʨʘʟʤʝʨʝʥʠ ʪʘʢʘ, ʯʝ ʧʨʠ ʩʢʲʩʚʘʥʝ ʥʘ ʥʦʩʝʱʦ ʚʲʞʝ, ʨʝʩʧ. ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʜʘ ʧʦʝʤʘʪ 

ʜʦʧʲʣʥʠʪʝʣʥʦʪʦ ʦʧʲʥʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʦʪ ʦʪʧʘʜʥʘʣʠʷ ʧʨʦʚʦʜʥʠʢ ʨʝʩʧ. ʚʲʞʝ.  

- ɺʩʝʢʠ ʢʣʦʥ ʥʘ ʚʲʞʝʪʦ ʟʘ ʩʨʝʜʥʘ ʘʥʢʝʨʦʚʢʘ ʥʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʘ ʝʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ 

ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʜʲʣʲʛ ʠʣʠ ʨʘʚʝʥ ʥʘ ʜʚʘʜʝʩʝʪ ʢʨʘʪʥʦʪʦ ʥʘʡ-ʤʘʣʢʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ, ʚ ʩʨʝʜʘʪʘ ʥʘ ʢʦʝʪʦ ʪʦ ʩʝ ʤʦʥʪʠʨʘ.  

- ɼʲʣʞʠʥʘʪʘ ʥʘ ʚʩʷʢʦ ʝʜʥʦ ʦʪ ʘʥʢʝʨʠʨʘʱʠʪʝ ʚʲʞʝʪʘ, ʢʦʠʪʦ ʩʝ ʤʦʥʪʠʨʘʪ ʚ ʜʚʝʪʝ ʩʲʩʝʜʥʠ ʥʘ 

ʟʘʩʪʦʧʦʨʝʥʘʪʘ ʢʦʥʟʦʣʘ ʥʘ ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ ʥʘ ʢʦʤʧʝʥʩʠʨʘʥʘ ʝʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ 

ʤʨʝʞʘ ʤʝʞʜʫʩʪʲʣʙʠʷ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʚʥʘ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʜʝʩʝʪ ʢʨʘʪʥʦʪʦ ʤʠʥʠʤʘʣʥʦ 

ʦʪʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʟʘ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ, ʚ ʢʦʝʪʦ ʩʝ ʤʦʥʪʠʨʘ 

ʚʲʞʝʪʦ. ɽʜʠʥʠʷ ʢʨʘʡ ʥʘ ʚʩʷʢʦ ʘʥʢʝʨʠʨʘʱʦ ʚʲʞʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʤʦʥʪʠʨʘʥ ʢʲʤ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ 

ʦʪʩʪʦʷʥʠʝ 1/4 ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ, ʤʝʨʝʥʦ ʦʪ ʟʘʩʪʦʧʦʨʝʥʘʪʘ ʢʦʥʟʦʣʘ ʥʘ ʩʨʝʜʥʘʪʘ 

ʘʥʢʝʨʦʚʢʘ. 

- ʅʝ ʩʝ ʨʘʟʨʝʰʘʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʩʨʝʜʥʘ ʘʥʢʝʨʦʚʢʘ ʥʘ ʢʦʤʧʝʥʩʠʨʘʥʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ 

ʤʨʝʞʘ, ʦʢʘʯʝʥʘ ʥʘ ʤʥʦʛʦʧʲʪʥʘ ʢʦʥʟʦʣʘ. ɼʦʧʫʩʢʘ ʩʝ, ʧʨʠ ʦʪʩʲʩʪʚʠʝ ʥʘ ʜʨʫʛʘ ʪʝʭʥʠʯʝʩʢʘ 

ʚʲʟʤʦʞʥʦʩʪ, ʢʲʤ ʤʥʦʛʦʧʲʪʥʘʪʘ ʢʦʥʟʦʣʘ, ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʩʪʦʡʢʘ, ʜʘ ʩʝ ʤʦʥʪʠʨʘ ʝʜʥʦʧʲʪʥʘ 

ʢʦʥʟʦʣʘ, ʢʦʷʪʦ ʜʘ ʩʝ ʧʦʣʟʫʚʘ ʢʘʪʦ ʟʘʩʪʦʧʦʨʝʥʘ ʢʦʥʟʦʣʘ ʠ ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʘ ʧʦ 

ʧʦʩʦʯʝʥʠʷ ʧʦ-ʛʦʨʝ ʥʘʯʠʥ. 

- ʄʝʞʜʫʩʪʲʣʙʠʷʪʘ, ʚ ʢʦʠʪʦ ʩʝ ʤʦʥʪʠʨʘʪ ʘʥʢʝʨʠʨʘʱʠʪʝ ʚʲʞʝʪʘ ʥʘ ʩʨʝʜʥʠʪʝ ʘʥʢʝʨʦʚʢʠ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʩ 10% ʧʦ-ʤʘʣʢʠ ʦʪ ʤʝʞʜʫʩʪʲʣʙʠʷʪʘ ʟʘ ʟʘʜʘʜʝʥʦʪʦ ʤʷʩʪʦ, ʨʘʟʯʝʪʝʥʠ ʧʦ ʜʦʧʫʩʪʠʤʠ 

ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ ʚʝʪʨʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ. 

- ɺ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ ʜʚʘ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʢʘ ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʩ ʝʜʥʦ ʚʲʞʝ 

ʩʚʲʨʟʘʥʦ ʩ ʦʪʜʝʣʥʠ ʢʣʝʤʠ ʢʲʤ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʧʨʦʚʦʜʥʠʮʠʪʝ.  

- ɸʥʢʝʨʠʨʘʱʠʪʝ ʚʲʞʝʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʪʝʛʥʘʪʠ ʪʘʢʘ, ʯʝ ʩʘʤʠʪʝ ʪʝ ʜʘ ʥʝ ʧʨʦʚʠʩʚʘʪ ʠ ʜʘ ʥʝ 

ʧʨʝʜʠʟʚʠʢʚʘʪ ʧʦʚʜʠʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʤʷʩʪʦʪʦ ʥʘ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝʪʦ ʠʤ ʢʲʤ ʥʝʛʦ. 

ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʪʷʭʥʦʪʦ ʥʘʪʷʛʘʥʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘ 10 kN.  

ʇʨʠ ʘʥʢʝʨʠʨʘʥʝ ʯʨʝʟ ʢʦʤʧʝʥʩʠʨʘʱʠ ʫʩʪʨʦʡʩʪʚʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʧʘʟʝʥʠ ʩʣʝʜʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ: 
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- ɿʘ ʝʜʠʥʠʯʥʠʪʝ ʚʝʨʠʞʥʠ ʢʦʤʧʝʥʩʠʨʘʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʝʜʚʠʜʝʥʦ ʨʘʟʜʝʣʥʦ 

ʢʦʤʧʝʥʩʠʨʘʥʝ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ. ɼʦʧʫʩʢʘ ʩʝ ʚ ʫʯʘʩʪʲʮʠ ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘ 

ʜʚʠʞʝʥʠʝ ʜʦ 120 km/h, ʙʝʟ ʤʝʩʪʘ ʩ ʧʦʚʠʰʝʥʦ ʚʝʪʨʦʚʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʦʙʣʝʜʝʥʷʚʘʥʝ ʠ ʩʣʫʯʘʠ ʥʘ 

ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ, ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʜʘ ʙ̡ ʜʘʪ ʘʥʢʝʨʠʨʘʥʠ 

ʢʲʤ ʝʜʥʦ ʢʦʤʧʝʥʩʠʨʘʱʦ ʫʩʪʨʦʡʩʪʚʦ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ, ʧʨʠ ʨʘʟʣʠʢʘ ʚ ʦʧʲʥʥʠʪʝ ʩʠʣʠ ʟʘ ʥʦʩʝʱʦʪʦ 

ʚʲʞʝ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʥʝʨʘʚʥʦʨʘʤʝʥʥʦ ʢʦʨʤʠʣʦ, ʢʦʝʪʦ ʯʨʝʟ 

ʩʲʦʪʚʝʪʥʦ ʧʦʜʙʨʘʥʠ ʜʲʣʞʠʥʠ ʥʘ ʨʘʤʝʥʘʪʘ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʜʘ ʨʘʟʧʨʝʜʝʣʷ ʦʙʱʘʪʘ ʩʠʣʘ ʤʝʞʜʫ ʪʷʭ.  

- ʄʝʩʪʘʪʘ ʟʘ ʘʥʢʝʨʠʨʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʚʝʨʠʞʥʠʪʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʢʲʤ ʩʪʲʣʙʦʚʝʪʝ ʜʘ 

ʙʲʜʘʪ ʢʘʢʪʦ ʩʣʝʜʚʘ: ʟʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ï ʥʘ ʥʠʚʦʪʦ ʥʘ ʤʦʥʪʠʨʘʥʝʪʦ ʤʫ ʢʲʤ ʚʲʨʭʦʚʝʪʝ ʥʘ 

ʧʨʝʭʦʜʥʠʪʝ ʢʦʥʟʦʣʠ, ʘ ʟʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ï ʥʘ ʚʠʩʦʯʠʥʘ ʥʘʡ-ʤʘʣʢʦ 0,5 m ʧʦ-ʚʠʩʦʢʦ ʦʪ 

ʥʠʚʦʪʦ ʥʘ ʨʘʙʦʪʥʠʷ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ. 

- ʂʲʤ ʢʦʤʧʝʥʩʠʨʘʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʘʢʪʥʠʷʪ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʚʲʨʟʚʘʥ ʜʠʨʝʢʪʥʦ 

ʯʨʝʟ ʠʟʦʣʘʪʦʨ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʥʝʛʦʚʦʪʦ ʥʘʩʪʘʚʷʥʝ ʚ ʥʝʨʘʙʦʪʥʘʪʘ ʤʫ ʯʘʩʪ ʩ ʥʦʩʝʱʦ ʚʲʞʝ.  

- ʂʦʤʧʝʥʩʠʨʘʱʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʜʘ ʙʲʜʘʪ ʨʝʛʫʣʠʨʘʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʤʦʥʪʘʞʥʠʪʝ ʪʘʙʣʠʮʠ ʢʲʤ 

ʧʨʦʝʢʪʘ. ʇʨʠ ʤʦʥʪʘʞ ʥʘ ʥʦʚʠ ʤʝʜʥʠ ʠ ʙʨʦʥʟʦʚʠ ʚʲʞʝʪʘ ʧʨʠ ʨʝʛʫʣʘʮʠʷʪʘ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʠʪʝ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʪʯʝʪʝʥʦ ʪʷʭʥʦʪʦ ʥʘʯʘʣʥʦ ʫʜʲʣʞʝʥʠʝ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

 

ʈʘʟʩʪʦʷʥʠʝ ʜʦ ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ, m: 400 450 500 550 600 650 700 750 800 

ʋʜʲʣʞʝʥʠʝ ʥʘ ʚʲʞʝʪʘʪʘ, cm: 24 27 30 33 36 39 42 45 48 

ʋʜʲʣʞʝʥʠʝʪʦ ʥʘ ʥʦʚ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʩʝ ʧʨʠʝʤʘ 0,06% ʦʪ ʥʝʛʦʚʘʪʘ ʜʲʣʞʠʥʘ ʦʪ ʢʦʤʧʝʥʩʘʪʦʨʘ 

ʜʦ ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ. 

- ʇʨʠ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʢʦʤʧʣʝʢʪʠʪʝ ʪʝʞʝʩʪʠ ʥʘ ʢʦʤʧʝʥʩʠʨʘʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠʟʚʲʥ ʩʪʲʣʙʘ ʪʨʷʙʚʘ 

ʜʘ ʙʲʜʝ ʤʦʥʪʠʨʘʥ ʦʛʨʘʥʠʯʠʪʝʣ ʥʘ ʪʷʭʥʦʪʦ ʩʚʦʙʦʜʥʦ ʩʪʨʘʥʠʯʥʦ ʜʚʠʞʝʥʠʝ. 

- ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʜʦʧʠʨʘʥʝ ʥʘ ʚʲʞʝʪʘʪʘ ʠʣʠ ʪʝʞʝʩʪʠʪʝ ʥʘ ʢʦʤʧʝʥʩʠʨʘʱʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦ 

ʢʦʥʩʪʨʫʢʮʠʠʪʝ ʠ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʩʪʲʣʙʦʚʝʪʝ, ʢʘʢʪʦ ʠ ʪʨʠʝʥʝʪʦ ʚ ʪʷʭ. 

- ʇʨʠ ʤʦʥʪʘʞ ʥʘ ʜʚʝ ʧʘʨʘʣʝʣʥʠ ʢʦʤʧʝʥʩʠʨʘʱʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʝʜʠʥ ʩʪʲʣʙ ʥʝ ʩʝ ʜʦʧʫʩʢʘ 

ʩʲʧʨʠʢʦʩʥʦʚʝʥʠʝ ʥʘ ʢʦʤʧʣʝʢʪʠʪʝ ʥʘ ʪʝʭʥʠʪʝ ʪʝʞʝʩʪʠ ʠ ʪʨʠʝʥʝʪʦ ʤʝʞʜʫ ʪʷʭ. 

- ʀʟʣʠʟʘʱʠʪʝ ʦʪ ʢʣʠʥʦʚʠʪʝ ʢʣʝʤʠ ʢʨʘʡʱʘ ʥʘ ʚʲʞʝʪʘʪʘ ʠʣʠ ʧʨʦʚʦʜʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩ 

ʜʲʣʞʠʥʘ 100 õ 150 mm ʠ ʜʘ ʩʝ ʙʘʥʜʘʞʠʨʘʪ ʢʲʤ ʦʩʥʦʚʥʦʪʦ ʚʲʞʝ ʠʣʠ ʧʨʦʚʦʜʥʠʢ. 

- ʏʘʩʪʠʪʝ ʥʘ ʚʩʠʯʢʠ ʚʲʞʝʪʘ, ʚʣʠʟʘʱʠ ʚ ʢʣʠʥʦʚʠʪʝ ʢʣʝʤʠ, ʧʨʠ ʤʦʥʪʘʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦʢʨʠʪʠ 

ʩ ʘʥʪʠʢʦʨʦʟʠʦʥʥʘ ʩʤʘʟʢʘ. 

ɺʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ 

ɺʲʟʜʫʰʥʠʪʝ ʤʝʞʜʠʥʠ ʪʨʷʙʚʘ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʩʣʝʜʥʠʪʝ ʬʫʥʢʮʠʠ: 

- ʅʘʩʪʘʚʷʥʝ ʥʘ ʘʥʢʝʨʥʠʪʝ ʧʦʣʝʪʘ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʧʨʠ ʟʘʧʘʟʚʘʥʝ ʥʘ ʤʝʭʘʥʠʯʝʩʢʘʪʘ 

ʥʝʟʘʚʠʩʠʤʦʩʪ ʥʘ ʚʩʷʢʦ ʝʜʥʦ ʦʪ ʪʷʭ, ʦʩʲʱʝʩʪʚʷʚʘʥʦ ʦʪ ʥʝʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ; 

- ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʦʪʜʝʣʷʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʚ ʛʘʨʠʪʝ ʠ 

ʦʪʢʨʠʪʠʪʝ ʧʲʪʠʱʘ ʢʲʤ ʪʷʭ, ʦʩʲʱʝʩʪʚʷʚʘʥʦ ʦʪ ʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ; 

- ɽʣʝʢʪʨʠʯʝʩʢʦ ʦʪʜʝʣʷʥʝ ʥʘ ʬʠʜʝʨʥʠ ʠ ʧʦʜʩʪʘʥʮʠʦʥʥʠ ʟʦʥʠ, ʦʩʲʱʝʩʪʚʷʚʘʥʦ ʦʪ ʥʝʫʪʨʘʣʥʠ 

ʚʩʪʘʚʢʠ (ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʨʘʟʧʦʣʦʞʝʥʠ ʥʝʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ). 

 ɺʲʟʜʫʰʥʠʪʝ ʤʝʞʜʠʥʠ (ʥʝʠʟʦʣʠʨʘʱʠ ʠ ʠʟʦʣʠʨʘʱʠ) ʪʨʷʙʚʘ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʩʣʝʜʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ: 

- ɼʘ ʦʩʠʛʫʨʷʚʘʪ ʩʚʦʙʦʜʥʦ ʧʨʦʪʠʚʦʧʦʩʦʯʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʜʚʝʪʝ ʧʨʠʧʦʢʨʠʚʘʱʠ 

ʩʝ ʚ ʤʝʞʜʠʥʘʪʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʧʨʝʜʠʟʚʠʢʘʥʦ ʦʪ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ, ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʚʲʨʭʫ ʤʨʝʞʘʪʘ ʠʣʠ ʦʪ ʩʠʣʠʪʝ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʘʱʠʪʝ ʩ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠ ʥʘ ʪʷʛʦʚʠʷ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʦʜʚʠʞʝʥ 

ʩʲʩʪʘʚ.  
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- ɼʘ ʦʩʠʛʫʨʷʚʘʪ ʤʘʢʩʠʤʘʣʥʘ ʤʝʭʘʥʠʯʝʩʢʘ ʥʝʟʘʚʠʩʠʤʦʩʪ ʥʘ ʚʩʷʢʘ ʦʪ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʚ 

ʤʝʞʜʠʥʘʪʘ, ʪʘʢʘ ʯʝ ʚʲʟʥʠʢʥʘʣʠ ʧʦʚʨʝʜʠ ʚ ʝʜʥʦʪʦ ʘʥʢʝʨʥʦ ʧʦʣʝ ʜʘ ʥʝ ʚʦʜʷʪ ʜʦ ʨʘʟʨʝʛʫʣʠʨʘʥʝ ʥʘ 

ʤʝʞʜʠʥʘʪʘ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʧʦʚʨʝʜʘʪʘ ʠ ʚʲʚ ʚʪʦʨʦʪʦ. 

- ɼʘ ʥʝ ʚʥʘʩʷʪ ʩʲʱʝʩʪʚʝʥʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʘ ʥʘ ʤʝʭʘʥʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʣʲʟʛʘʯʠʪʝ ʥʘ 

ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʠ ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʪʷʭʥʦʪʦ ʧʣʘʚʥʦ ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʝʜʥʦʪʦ 

ʘʥʢʝʨʥʦ ʧʦʣʝ ʢʲʤ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʜʨʫʛʦʪʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʩʪʘʥʦʚʝʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ 

ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʚ ʫʯʘʩʪʲʢʘ. 

- ɼʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʚ ʫʯʘʩʪʲʢʘ, ʚ ʪʨʠ 

ʤʝʞʜʫʩʪʲʣʙʠʷ ʟʘ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ʜʦ 160 km/h ʠ ʚ ʧʝʪ ʤʝʞʜʫʩʪʲʣʙʠʷ ï ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘ 

ʜʚʠʞʝʥʠʝ ʦʪ 160 ʜʦ 250 km/h ʠ ʚ ʢʨʠʚʠ ʩ ʨʘʜʠʫʩʠ ʧʦʜ 800 m. ɿʘ ʠʟʙʷʛʚʘʥʝ ʥʘ  ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 

Ăʪʚʲʨʜʘ ʪʦʯʢʘò ʚ ʤʷʩʪʦʪʦ ʥʘ ʩʨʝʜʥʘʪʘ ʢʦʥʟʦʣʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʲʟʜʫʰʥʠ 

ʤʝʞʜʠʥʠ ʚ ʯʝʪʠʨʠ ʤʝʞʜʫʩʪʲʣʙʠʷ.  ʇʦ ʠʟʢʣʶʯʝʥʠʝ ʚ ʩʣʘʙʦ ʥʘʪʦʚʘʨʝʥʠ ʫʯʘʩʪʲʮʠ ʩʲʩ ʩʢʦʨʦʩʪʠ ʥʘ 

ʜʚʠʞʝʥʠʝ ʥʝ ʧʨʝʚʠʰʘʚʘʱʠ 60 km/h ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʚ ʜʚʝ 

ʤʝʞʜʫʩʪʲʣʙʠʷ. 

- ʍʦʨʠʟʦʥʪʘʣʥʦʪʦ ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʮʠʪʝ ʚ ʧʨʝʭʦʜʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ ʥʘ ʚʲʟʜʫʰʥʘʪʘ 

ʤʝʞʜʠʥʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 100 mm ʚ ʥʝʠʟʦʣʠʨʘʱʠ ʠ 450 mm ï ʚ ʠʟʦʣʠʨʘʱʠ ʤʝʞʜʠʥʠ. 

- ʂʦʥʪʨʦʣʠʨʘʥʠʪʝ ʚʝʨʪʠʢʘʣʥʠ ʨʘʟʩʪʦʷʥʠʷ ʚʲʚ ʚʲʟʜʫʰʥʠʪʝ ʤʝʞʜʠʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ: 

- ʧʦʚʜʠʛʘʥʝ ʥʘ ʦʪʢʣʘʥʷʱʠʷ ʩʝ ʢʲʤ ʘʥʢʝʨʦʚʢʘ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʧʨʠ ʧʨʝʭʦʜʥʘʪʘ ʢʦʥʟʦʣʘ 

ʥʘ ʥʝʠʟʦʣʠʨʘʱʘ ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ ï 150 mm ʩʧʨʷʤʦ ʥʠʚʦʪʦ ʥʘ ʨʘʙʦʪʥʠʷ ʢʦʥʪʘʢʪʝʥ 

ʧʨʦʚʦʜʥʠʢ; ʧʨʠ ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ ʚ ʧʝʪ ʤʝʞʜʫʩʪʲʣʙʠʷ ï ʧʦʚʜʠʛʘʥʝʪʦ ʧʨʠ ʧʦʩʣʝʜʥʘʪʘ ʢʲʤ 

ʘʥʢʝʨʦʚʢʘʪʘ ʢʦʥʟʦʣʘ ï 300 mm. 

- ʦʪʩʪʦʷʥʠʷ ʦʪ ʥʘʡ-ʥʠʩʢʘʪʘ ʯʘʩʪ ʥʘ ʚʨʷʟʘʥʠʪʝ ʧʨʠ ʧʨʝʭʦʜʥʠʪʝ ʢʦʥʟʦʣʠ ʥʘ ʠʟʦʣʠʨʘʱʠ 

ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠʟʦʣʘʪʦʨʠ ʠ ʥʘ ʤʝʯʦʚʝʪʝ (ʘʢʦ ʠʤʘ ʪʘʢʠʚʘ) ʜʦ ʥʠʚʦʪʦ ʥʘ ʨʘʙʦʪʥʠʷ 

ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ï 300 mm. 

- ɼʲʣʞʠʥʘʪʘ ʥʘ ʧʨʝʭʦʜʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ ʥʘ ʚʲʟʜʫʰʥʠʪʝ ʤʝʞʜʠʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʤʘʣʝʥʠ 

ʩʧʨʷʤʦ ʜʲʣʞʠʥʠʪʝ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʷʪʘ ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ ʯʘʩʪ ʥʘ ʫʯʘʩʪʲʢʘ ʪʘʢʘ, ʯʝ ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ 

ʪʝʭʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʧʨʠ ʤʘʢʩʠʤʘʣʥʦʪʦ ʚʝʪʨʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʜʘ ʥʝ ʧʨʝʚʠʰʘʚʘʪ ʜʦʧʫʩʪʠʤʠʪʝ 400 

mm. ʇʨʠ ʣʠʧʩʘ ʥʘ ʢʦʥʢʨʝʪʥʠ ʨʘʟʯʝʪʠ ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʨʝʭʦʜʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʥʘʤʘʣʝʥʘ ʩ 25% ʟʘ ʧʨʘʚʠ ʠ ʢʨʠʚʠ ʩ ʨʘʜʠʫʩʠ ʧʦ ʛʦʣʝʤʠ ʦʪ 1500 m; ʩ 20% - ʟʘ ʢʨʠʚʠ ʩ ʨʘʜʠʫʩʠ ʦʪ 

1000 ʜʦ 1500 m; ʩ 15% - ʟʘ ʢʨʠʚʠ ʩ ʨʘʜʠʫʩʠ ʦʪ 500 ʜʦ 1000 m ʠ ʩ 10% - ʟʘ ʢʨʠʚʠ ʩ ʨʘʜʠʫʩʠ ʧʦʜ 

500m. 

- ʈʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʬʠʢʩʘʪʦʨʠʪʝ, ʩʪʨʫʥʠʪʝ ʠ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʩʲʝʜʠʥʠʪʝʣʠ ʚ ʠʟʦʣʠʨʘʱʠʪʝ 

ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʪʘʢʦʚʘ, ʯʝ ʜʘ ʩʝ ʦʩʠʛʫʨʷʚʘ ʥʘʜʝʞʜʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʠʟʦʣʘʮʠʷ ʥʘ 

ʘʥʢʝʨʥʠʪʝ ʧʦʣʝʪʘ ʧʦ ʚʲʟʜʫʭ ʧʨʠ ʚʩʠʯʢʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʨʝʞʠʤʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʜʦʧʲʣʥʠʪʝʣʥʦ 

ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʦʪ ʣʝʜ ʠ ʚʷʪʲʨ ʠ ʧʨʠ ʪʷʭʥʦʪʦ ʠʟʤʝʩʪʚʘʥʝ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ. 

- ʉʪʨʫʥʠʪʝ, ʧʦʜʜʲʨʞʘʱʠ ʚʨʷʟʘʥʠʪʝ ʚ ʘʥʢʝʨʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠʟʦʣʘʪʦʨʠ ʠ 

ʧʦʜʜʲʨʞʘʱʠʪʝ ʩʪʨʫʥʠ ʥʘ ʥʝʨʘʙʦʪʥʠʷ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ (ʧʲʨʚʠʪʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʥʝʛʦʚʦʪʦ 

ʘʥʢʝʨʠʨʘʥʝ) ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʚʦʡʥʠ. 

-ʀʟʦʣʠʨʘʱʠʪʝ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʥʘ ʛʘʨʠʪʝ (ʨʘʟʜʝʣʥʠʪʝ ʧʦʩʪʦʚʝ) ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʧʦʣʦʞʝʥʠ 

ʤʝʞʜʫ ʚʭʦʜʥʠʷ ʩʚʝʪʦʬʦʨ ʠ ʧʲʨʚʘʪʘ ʚʭʦʜʥʘ ʩʪʨʝʣʢʘ 

ʅʝʫʪʨʘʣʥʠʪʝ ʚʩʪʘʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʚ ʫʯʘʩʪʲʢʘ ʪʨʷʙʚʘ 

ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʷʚʘʥʠ ʚ ʰʝʩʪ ʠʣʠ ʜʝʩʝʪ ʤʝʞʜʫʩʪʲʣʙʠʷ ʘʥʘʣʦʛʠʯʥʦ ʥʘ ʠʟʦʣʠʨʘʱʠʪʝ ʚʲʟʜʫʰʥʠ 

ʤʝʞʜʠʥʠ.  

ɼʲʣʞʠʥʘʪʘ ʥʘ ʥʝʫʪʨʘʣʥʘʪʘ ʩʝʢʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʜʦʧʫʩʪʠʤʦʪʦ ʤʠʥʠʤʘʣʥʦ 

ʨʘʟʩʪʦʷʥʠʝ ĂLò ʤʝʞʜʫ ʝʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʝʱʠʪʝ ʪʦʢʦʩʥʝʤʘʪʝʣʠ ʚ ʩʲʩʪʘʚʘ ʥʘ ʚʣʘʢʦʚʝʪʝ. ɺ 

ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʪʦʚʘ ʨʘʟʩʪʦʷʥʠʝ ʝ ʧʦ-ʛʦʣ̫ʤʦ ʦʪ 400 m ʥʝʫʪʨʘʣʥʠʪʝ ʚʩʪʘʚʢʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʨʘʟʚʠʪʠ ʢʘʪʦ Ăʢʲʩʠò, ʧʨʠ ʢʦʠʪʦ ʩʫʤʘʪʘ ʦʪ ʜʲʣʞʠʥʠʪʝ ʥʘ ʥʝʫʪʨʘʣʥʘʪʘ ʩʝʢʮʠʷ ʠ ʧʨʝʭʦʜʥʠʪʝ 

ʤʝʞʜʫʩʪʲʣʙʠʷ ʥʘ ʜʚʝʪʝ ʠʟʦʣʠʨʘʱʠ ʤʝʞʜʠʥʠ ʝ ʧʦ-ʤʘʣʢʘ ʦʪ L. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʪʨʷʙʚʘ ʜʘ ʩʝ 
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ʧʨʠʣʘʛʘʪ Ăʜʲʣʛʠò ʥʝʫʪʨʘʣʥʠ ʩʝʢʮʠʠ, ʧʨʠ ʢʦʠʪʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʥʝʫʪʨʘʣʥʘʪʘ ʩʝʢʮʠʷ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

L.  

ɼʦʧʫʩʢʘ ʩʝ ʧʨʠʣʘʛʘʥʝʪʦ ʠ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʨʝʰʝʥʠʷ ʥʘ ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ, ʢʘʪʦ ʥʘʧʨ. 

ʠʟʧʲʣʥʝʥʠ ʩʲʩ ʩʝʢʮʠʦʥʥʠ ʠʟʦʣʘʪʦʨʠ ʠ ʜʨ., ʧʨʠ ʫʩʣʦʚʠʝ ʯʝ ʪʝ ʩʲʩ ʩʚʦʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʢʨʠʚʘʪ 

ʚʩʠʯʢʠ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠ ʠ ʠʟʦʣʘʮʠʦʥʥʠ ʠʟʠʩʢʚʘʥʠʷ.   

5.8.2.7. ʉʪʨʫʥʠ 

 ʉʪʨʫʥʠ ʟʘ ʝʜʠʥʠʯʥʠ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ  

ʉʪʨʫʥʠʪʝ ʥʘ ʝʜʠʥʠʯʥʠʪʝ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʥʘʜʝʞʜʥʦ ʠ 

ʝʣʘʩʪʠʯʥʦ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʢʲʤ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʝʛʦʚʦʪʦ 

ʩʚʦʙʦʜʥʦ ʥʘʜʣʲʞʥʦ ʧʨʝʤʝʩʪʚʘʥʝ ʧʨʠ ʠʟʤʝʥʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, 

ʜʦʧʲʣʥʠʪʝʣʥʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʤʨʝʞʘʪʘ ʦʪ ʣʝʜ ʠ ʚʷʪʲʨ ʠ ʩʲʩ ʩʠʣʠʪʝ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʘʱʠʪʝ ʩ ʥʝʛʦ ʪʦʢʦʩʥʝʤʘʪʝʣʠ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ. 

 ɼʲʣʞʠʥʘʪʘ ʥʘ ʤʝʞʜʫʩʪʨʫʥʠʷʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 12 m ʧʨʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʘ 

ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʠ 10 m ï ʧʨʠ ʢʦʤʧʝʥʩʠʨʘʥʘ. ɹʨʦʷʪ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʪʨʫʥʠʪʝ ʚ 

ʤʝʞʜʫʩʪʲʣʙʠʷʪʘ ʩ ʨʘʟʣʠʯʥʘ ʜʲʣʞʠʥʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʫʩʣʦʚʠʷʪʘ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ 

ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʠ ʜʘʚʘʪ 

ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ.  

 ʉʪʨʫʥʠʪʝ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʭʥʠʷ ʪʠʧ ï ʪʚʲʨʜʠ ʟʚʝʥʝʚʠ ʠ ʛʲʚʢʘʚʠ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʙʨʦʥʟʦʚ ʪʝʣ ʩ ʜʠʘʤʝʪʲʨ Ï 4 mm ʠʣʠ ʚʲʞʝ ʩʲʩ ʩʝʯʝʥʠʝ 10 mm2 (Bz II -10).  

ɿʚʝʥʘʪʘ ʥʘ ʪʚʲʨʜʠʪʝ ʩʪʨʫʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʡ-ʤʘʣʢʦ ʜʚʝ, ʢʘʪʦ ʟʚʝʥʦʪʦ ʢʲʤ ʥʦʩʝʱʦʪʦ 

ʚʲʞʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʜʲʣʛʦ ʦʪ 200 mm. ʋʭʘʪʘ ʥʘ ʟʚʝʥʘʪʘ ʚ ʤʝʩʪʘʪʘ ʥʘ ʪʷʭʥʦʪʦ ʰʘʨʥʠʨʥʦ 

ʩʲʝʜʠʥʷʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʦʪ ʤʝʭʘʥʠʯʥʦ ʠ ʝʣʝʢʪʨʦʝʨʦʟʠʦʥʥʦ ʠʟʥʦʩʚʘʥʝ ʯʨʝʟ ʫʩʠʣʚʘʥʝ 

ʩ ʤʝʜʥʠ ʢʘʫʰʠ. ʌʦʨʤʘʪʘ ʥʘ ʫʭʘʪʘ ʪʨʷʙʚʘ ʜʘ ʧʦʟʚʦʣʷʚʘ ʜʦ 100 mm ʚʝʨʪʠʢʘʣʝʥ ʩʚʦʙʦʜʝʥ ʭʦʜ ʥʘ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʙʝʟ ʧʨʠ ʪʦʚʘ ʜʘ ʩʝ ʚʢʣʶʯʚʘ ʮʷʣʘʪʘ ʩʪʨʫʥʘ.  

ɻʲʚʢʘʚʠ ʩʪʨʫʥʠ ʪʨʷʙʚʘ ʜʘ ʙ̡ʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʚ ʤʝʩʪʘʪʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʦʪ 

ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʚ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʠʣʦʞʝʥʠ ʚʩʠʯʢʠ 

ʥʝʦʙʭʦʜʠʤʠ ʤʝʨʢʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ ʜʝʡʩʪʚʘʱʠ ʠʥʩʪʘʣʘʮʠʠ, 

ʘʧʘʨʘʪʫʨʘ ʠ ʩʲʦʨʲʞʝʥʠʷ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʢʘʪʦ ʪʦʢʦʚʦʜʝʱʠ ʩʲʩ ʩʠʛʫʨʥʦ ʩʚʲʨʟʚʘʥʝ ʥʘ 

ʪʝʭʥʠʪʝ ʢʨʘʡʱʘ ʢʲʤ ʩʪʨʫʥʥʠʪʝ ʢʣʝʤʠ. 

ɼʲʣʞʠʥʘʪʘ ʥʘ ʩʪʨʫʥʠʪʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʧʦ ʜʲʣʞʠʥʘ ʤʝʞʜʫʩʪʲʣʙʠʷ ʩʝ ʜʘʚʘʪ ʩ 

ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. ɼʲʣʞʠʥʘʪʘ ʥʘ ʥʘʡ-ʢʲʩʘʪʘ ʩʪʨʫʥʘ ʚ ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʦ ʜʲʣʞʠʥʘ 

ʤʝʞʜʫʩʪʲʣʙʠʝ (ʜʲʣʞʠʥʘ ʥʘ Ăʤʠʥʠʤʘʣʥʘʪʘ ʩʪʨʫʥʘò) ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʘ ʦʪ 0,250 m.  

ʇʨʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʜʲʣʞʠʥʘʪʘ ʥʘ ʩʪʨʫʥʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʪʘʢʘ 

ʧʦʜʙʨʘʥʘ, ʯʝ ʲʛʲʣʲʪ ʥʘ ʪʝʭʥʠʷ ʥʘʢʣʦʥ ʚ ʧʣʦʩʢʦʩʪʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʦʙʨʘʟʫʚʘʱ ʩʝ ʚ ʨʝʟʫʣʪʘʪ 

ʥʘ ʥʘʜʣʲʞʥʠʪʝ ʠʟʤʝʩʪʚʘʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʩʧʨʷʤʦ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʧʨʠ ʢʨʘʡʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, ʜʘ ʥʝ ʧʨʝʚʠʰʘʚʘ 300. ɺ ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʪʦʚʘ 

ʫʩʣʦʚʠʝ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʧʣʲʟʛʘʱʠ ʩʝ ʧʦ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʩʪʨʫʥʥʠ 

ʢʣʝʤʠ. 

ʉʪʨʫʥʠʪʝ ʥʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠʪʝ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʩ 

ʥʘʢʣʦʥ ʚ ʧʣʦʩʢʦʩʪʪʘ ʥʘ ʤʨʝʞʘʪʘ, ʩʲʦʪʚʝʪʩʪʚʘʱ ʥʘ ʦʪʩʪʦʷʥʠʝʪʦ ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʩʪʨʫʥʘʪʘ ʦʪ ʩʨʝʜʥʘʪʘ 

ʘʥʢʝʨʦʚʢʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚ ʤʦʤʝʥʪʘ ʥʘ ʤʦʥʪʘʞʘ ʩʲʛʣʘʩʥʦ ʤʦʥʪʘʞʥʠ ʪʘʙʣʠʮʠ 

ʢʲʤ ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ.  

ʒʛʲʣʲʪ ʥʘ ʥʘʢʣʦʥʘ ʥʘ ʩʪʨʫʥʠʪʝ ʚ ʨʘʚʥʠʥʘ, ʥʘʧʨʝʯʥʘ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʥʝ ʪʨʷʙʚʘ ʜʘ 

ʧʨʝʚʠʰʘʚʘ 200. ɺ ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʪʦʟʠ ʲʛʲʣ ʝ ʧʦ-ʛʦʣʷʤ ʩʪʨʫʥʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʢʨʝʧʚʘʪ ʢʲʤ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʩʲʩ ʩʧʝʮʠʘʣʥʠ ʢʣʝʤʠ ʟʘ ʢʦʩʦ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. 
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ʉʪʨʫʥʠʪʝ ʚ ʢʨʠʚʠ ʩ ʨʘʜʠʫʩʠ ʧʦ-ʤʘʣʢʠ ʦʪ 400 m, ʚ ʠʟʦʣʠʨʘʱʠ ʠ ʥʝʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ 

ʤʝʞʜʠʥʠ ʠ ʢʨʲʩʪʦʚʢʠ, ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʚʨʷʟʘʥʠ ʚ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠʟʦʣʘʪʦʨʠ,  ʠ ʜʨ., ʢʘʢʪʦ ʠ  

ʛʚ̡ʢʘʚʠʪʝ ʪʦʢʦʚʦʜʝʱʠ ʩʪʨʫʥʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʚʲʨʟʚʘʪ ʢʲʤ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ 

ʙʦʣʪʦʚʠ ʩʪʨʫʥʥʠ ʢʣʝʤʠ. ɺ ʦʩʪʘʥʘʣʠʪʝ ʩʣʫʯʘʠ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʦʣʟʚʘʥʝ ʠ ʥʘ ʙʝʟʙʦʣʪʦʚʠ ʢʣʝʤʠ. 

ɿʘ ʥʦʚʦʧʨʦʝʢʪʠʨʘʥʠ ʠ ʤʦʜʝʨʥʠʟʠʨʘʥʠ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʞʧ ʣʠʥʠʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʛʲʚʢʘʚʠ, 

ʙʝʟʠʩʢʨʦʚʠ ʪʦʢʦʚʦʜʝʱʠ ʝʢʚʠʧʦʪʝʥʮʠʘʣʥʠ ʩʪʨʫʥʠ ʩ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʜʲʣʞʠʥʘʪʘ ʠ Ăʫʰʠʯʢʠñ ʚ ʟʦʥʠ 

ʥʘ ʛʘʨʠ, ʞʠʣʠʱʥʠ ʠ ʧʨʦʤʠʰʣʝʥʠ ʟʦʥʠ. ʀʟʚʲʥ ʪʘʢʠʚʘ ʟʦʥʠ ʩʪʨʫʥʠʪʝ ʜʘ ʙʲʜʘʪ ʙʝʟ Ăʫʰʠʯʢʠñ. 

ʈʝʛʫʣʠʨʘʥʝʪʦ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʩʪʨʫʥʘʪʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ ʩʪʨʘʥʘ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ. ʈʝʛʫʣʠʨʘʥʝʪʦ 

ʜʘ ʙʲʜʝ ʤʥʦʛʦʢʨʘʪʥʦ ʠ ʚ ʛʨʘʥʠʮʠ ʦʪ 12-15 ʩʤ. ʉʚʦʙʦʜʥʠʷʪ ʢʨʘʡ ʩʝ ʧʨʝʚʲʨʟʚʘ ʢʲʤ ʥʦʩʝʱʦʪʦ ʚʲʞʝ. 

ʈʝʩʦʨʥʠ ʩʪʨʫʥʠ 

ɺʲʞʝʪʦ ʥʘ ʨʝʩʦʨʥʘʪʘ ʩʪʨʫʥʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʙʨʦʥʟʦʚʦ (Bz II) ʩʲʩ ʩʝʯʝʥʠʝ 25 mm2 ʠ ʜʲʣʞʠʥʘ 

ʦʪ 10 ʜʦ 18 m. ʇʨʦʩʪʠʪʝ ʩʪʨʫʥʠ ʢʲʤ ʚʲʞʝʪʦ ʥʘ ʨʝʩʦʨʥʘʪʘ ʩʪʨʫʥʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʚʝ, ʨʘʟʧʦʣʦʞʝʥʠ 

ʩʠʤʝʪʨʠʯʥʦ ʠʟʤʝʩʪʝʥʠ ʩʧʨʷʤʦ ʦʧʦʨʘʪʘ ʠ ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʙʨʦʥʟʦʚ ʪʝʣ (Bz II) ʩ ʜʠʘʤʝʪʲʨ Ï 4 mm.    

ɺʲʞʝʪʦ ʩʝ ʤʦʥʪʠʨʘ ʩʲʩ ʩʲʝʜʠʥʠʪʝʣʥʠ ʢʣʝʤʠ ʢʲʤ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʩʠʤʝʪʨʠʯʥʦ ʥʘ ʦʧʦʨʘʪʘ 

ʪʘʢʘ, ʯʝ ʩʣʝʜ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʤʫ ʩ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʯʨʝʟ ʚʨ̡ ʟʢʠʪʝ ʤʫ ʩ ʧʨʦʩʪʠʪʝ ʩʪʨʫʥʠ ʚ ʥʝʛʦ 

ʜʘ ʩʝ ʧʦʣʫʯʠ ʟʘʜʘʜʝʥʦʪʦ ʩ ʧʨʦʝʢʪʘ ʥʘʪʷʛʘʥʝ. ɺʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʨʝʩʦʨʥʠʪʝ ʩʪʨʫʥʠ ʚ 

ʤʝʞʜʫʩʪʲʣʙʠʷʪʘ ʩ ʨʘʟʣʠʯʥʘ ʜʲʣʞʠʥʘ, ʢʘʢʪʦ ʠ ʤʦʥʪʘʞʥʠ ʪʘʙʣʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʘʜʝʥʠ ʩ 

ʢʦʥʩʪʨʫʢʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

ɼʨʫʛʠ ʩʪʨʫʥʠ 

ʄʘʪʝʨʠʘʣʠʪʝ ʟʘ ʩʪʨʫʥʠʪʝ ʚ ʛʲʚʢʘʚʠʪʝ ʥʘʧʨʝʯʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ: ʙʨʦʥʟʦʚʦ ʚʲʞʝ (Bz II) 

ʩʲʩ ʩʝʯʝʥʠʝ 25 mm2 ï ʟʘ ʩʪʨʫʥʠʪʝ, ʩʚʲʨʟʚʘʱʠ ʥʘʧʨʝʯʥʠʪʝ ʩ ʛʦʨʥʠʪʝ ʬʠʢʩʠʨʘʱʠ ʚʲʞʝʪʘ ʠ  ʙʨʦʥʟʦʚ 

ʪʝʣ (Bz II) ʩʲʩ ʩʝʯʝʥʠʝ 10 mm2 ï ʟʘ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʩʪʨʫʥʠ.  

ʇʦʜʜʲʨʞʘʱʠʪʝ ʠ ʦʩʠʛʫʨʠʪʝʣʥʠ ʩʪʨʫʥʠ ʚ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʢʦʥʟʦʣʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʥʘʪʦʚʘʨʚʘʥʝʪʦ, ʥʘ ʢʦʝʪʦ ʩʘ ʧʦʜʣʦʞʝʥʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʨʘʙʦʪʚʘʥʠ ʦʪ ʙʨʦʥʟʦʚ ʪʝʣ (Bz II ) ʩʲʩ 

ʩʝʯʝʥʠʝ 10 mm2 ʠʣʠ ʙʨʦʥʟʦʚʦ ʚʲʞʝ (Bz II) ʩʲʩ ʩʝʯʝʥʠʝ 25 mm2. ʊʝʭʥʠʪʝ ʯʘʩʪʠ ʟʘ ʚʨʲʟʢʘ ʢʲʤ 

ʘʨʤʘʪʫʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʢʦʥʟʦʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʜʝʞʜʥʦ ʟʘʱʠʪʝʥʠ ʩ ʢʘʫʰʠ ʩʨʝʱʫ ʤʝʭʘʥʠʯʥʦ 

ʠʟʥʦʩʚʘʥʝ, ʢʦʨʦʟʠʷ ʠ ʝʣʝʢʪʨʦʭʠʤʠʯʥʘ ʝʨʦʟʠʷ (ʦʩʦʙʝʥʦ ʚʨʲʟʢʠʪʝ ʩ ʘʣʫʤʠʥʠʝʚʘ ʠ ʧʦʮʠʥʢʦʚʘʥʘ 

ʘʨʤʘʪʫʨʘ).  

5.8.2.8. ɺʲʟʜʫʰʥʠ ʩʪʨʝʣʢʠ  

 ʊʠʧʘ ʥʘ ʚʲʟʜʫʰʥʘʪʘ ʩʪʨʝʣʢʠ ï ʩ ʢʨʲʩʪʦʩʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠʣʠ ʪʘʥʛʝʥʮʠʘʣʥʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʦʧʨʝʜʝʣʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʢʦʨʦʩʪʠʪʝ ʥʘ ʜʚʠʞʝʥʠʝ ʚ ʧʨʘʚʠʷ ʠ ʚ ʦʪʢʣʦʥʠʪʝʣʥʠʷ ʢʦʣʦʚʦʟ, 

ʪʠʧʘ ʥʘ ʢʦʥʢʨʝʪʥʘʪʘ ʞʧ ʩʪʨʝʣʢʘ ʠ ʪʠʧʘ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʟʘ ʪʝʟʠ ʢʦʣʦʚʦʟʠ. ʌʠʢʩʠʨʘʥʝʪʦ ʥʘ 

ʚʲʟʜʫʰʥʠʪʝ ʩʪʨʝʣʢʠ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʝʜʠʥ ʠʣʠ ʜʚʘ ʬʠʢʩʠʨʘʱʠ ʩʪʲʣʙʘ. 

 ɺʲʟʜʫʰʥʘʪʘ ʩʪʨʝʣʢʘ ʩ ʢʨʲʩʪʦʩʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʝ ʦʩʥʦʚʝʥ ʪʠʧ ʟʘ ʢʦʥʪʘʢʪʥʠʪʝ 

ʤʨʝʞʠ ʥʘ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʄʝʩʪʘʪʘ ʥʘ ʦʧʦʨʥʠʪʝ ʪʦʯʢʠ ʟʘ ʬʠʢʩʠʨʘʥʝ ʠ ʦʢʘʯʚʘʥʝ ʥʘ 

ʧʨʝʩʠʯʘʱʠʪʝ ʩʝ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ ʠ ʥʘʯʠʥʘ ʥʘ ʪʷʭʥʦʪʦ ʨʘʟʧʦʣʘʛʘʥʝ ʚ ʧʣʘʥ ʠ ʧʨʦʬʠʣ ʚ ʟʦʥʘʪʘ 

ʥʘ ʩʪʨʝʣʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʩ ʧʨʦʝʢʪʘ Ăʚʲʞʝʥò ʧʣʘʥ ʟʘ ʚʩʷʢʘ ʢʦʥʢʨʝʪʥʘ ʩʪʨʝʣʢʘ ʠʣʠ 

ʟʘ ʚʩʝʢʠ ʪʠʧ ʦʪ ʞʝʣʝʟʦʧʲʪʥʠʪʝ ʩʪʨʝʣʢʠ, ʧʨʠʣʘʛʘʥʠ ʚ ʧʲʪʥʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ. 

 ʇʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ Ăʚʲʞʝʥʠʷò ʧʣʘʥ ʟʘ ʚʲʟʜʫʰʥʘ ʩʪʨʝʣʢʘ ʥʘʜ ʢʦʥʢʨʝʪʝʥ ʪʠʧ 

ʞʝʣʝʟʦʧʲʪʥʘ ʩʪʨʝʣʢʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʧʘʟʝʥʠ ʩʣʝʜʥʠʪʝ ʧʨʘʚʠʣʘ ʠ ʠʟʠʩʢʚʘʥʠʷ: 

- ʆʩʥʦʚʥʠʪʝ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʣʘʥʘ ʧʘʨʘʤʝʪʨʠ ʥʘ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʩʪʨʝʣʢʘ ï 

ʥʘʯʘʣʦ (ʅʉ), ʢʨʘʡʱʘ (ʂʉʛ ʠ ʂʉʦ) ʠ ʛʝʦʤʝʪʨʠʯʝʥ ʮʝʥʪʲʨ (ɻʎ) ʥʘ ʩʪʨʝʣʢʘʪʘ, ʦʩʠ ʥʘ ʧʨʘʚʠʷ (ʆʧ) ʠ ʥʘ 

ʦʪʢʣʦʥʠʪʝʣʥʠʷ ʢʦʣʦʚʦʟ (ʆʦ), ʲʛʲʣ ʤʝʞʜʫ ʪʷʭ (a) ʠ ʮʠʨʢʫʣʷʨʥʘʪʘ ʢʨʠʚʘ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʯʝʨʪʘʥʠ 

ʚ ʧʦʜʭʦʜʷʱ ʤʘʱʘʙ (ʦʪ 1:10 ʜʦ 1:100). ʆʩʥʦʚʥʠʪʝ ʜʘʥʥʠ ʟʘ ʥʘʡ-ʤʘʩʦʚʦ ʧʨʠʣʘʛʘʥʠʪʝ ʚ 

ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʪʨʝʣʢʠ ʩʘ ʜʘʜʝʥʠ ʚ ʇʨʠʣʦʞʝʥʠʝ 4. 
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- ʅʘ ʧʣʘʥʘ ʜʚʫʩʪʨʘʥʥʦ ʩʧʨʷʤʦ ʆʧ ʠ ʆʦ ʧʦ ʮʷʣʘʪʘ ʜʲʣʞʠʥʘ ʥʘ ʩʪʨʝʣʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʥʘʥʝʩʝʥʠ ʟʦʥʠʪʝ, ʩʚʦʙʦʜʥʠ ʦʪ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ʐʠʨʠʥʘʪʘ ʥʘ ʪʝʟʠ ʟʦʥʠ ʩʝ ʦʧʨʝʜʝʣʷ 

ʦʪ ʨʘʙʦʪʥʘʪʘ ʰʠʨʠʥʘ ʥʘ ʧʣʲʟʛʘʯʠʪʝ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ ʠ ʦʪ ʫʩʣʦʚʠʝʪʦ: ʧʨʠ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʪʝʭʥʠ 

ʚʝʨʪʠʢʘʣʥʠ ʠ ʭʦʨʠʟʦʥʪʘʣʥʠ ʜʚʠʞʝʥʠʷ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ ʩʪʨʝʣʢʠ ʪʝ ʜʘ ʥʝ ʤʦʛʘʪ ʜʘ ʩʨʝʱʘʪ 

ʩʚʲʨʟʘʥʠ ʩ ʢʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʜʘ ʩʪʘʥʘʪ ʧʨʠʯʠʥʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʦʚʨʝʜʠ. 

ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ ʟʦʥʠʪʝ, ʩʚʦʙʦʜʥʠ ʦʪ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʦʧʨʝʜʝʣʝʥʠ ʪʘʢʘ, ʯʝ ʜʘ 

ʫʜʦʚʣʝʪʚʦʨʷʚʘʪ ʢʘʢʪʦ ʫʥʠʬʠʮʠʨʘʥʠʷ ʧʣʲʟʛʘʯ ʥʘ ʧʘʥʪʦʛʨʘʬ ʩʲʛʣʘʩʥʦ ʇʨʠʣʦʞʝʥʠʝ 4 ʥʘ ʅʘʨʝʜʙʘ ˉ 

57, ʪʘʢʘ ʠ ʝʢʩʧʣʦʘʪʠʨʘʥʠʷ ʧʦʥʘʩʪʦʷʱʝʤ ʧʣʲʟʛʘʯ ʪʠʧ ɹɼɾ ʩʘ ʧʦʢʘʟʘʥʠ ʥʘ ʬʠʛ.4. ɿʦʥʠʪʝ ʩʚʦʙʦʜʥʠ 

ʦʪ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʦʩʠʛʫʨʷʚʘʪ ʙʝʟʘʚʘʨʠʡʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʚʲʟʜʫʰʥʘʪʘ ʩʪʨʝʣʢʘ ʠ ʚ 

ʪʷʭ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʧʫʩʢʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʘʢʚʠʪʦ ʠ ʜʘ ʙʠʣʦ ʠʟʦʣʘʪʦʨʠ, ʩʪʨʫʥʥʠ, ʬʠʢʩʘʪʦʨʥʠ, 

ʟʘʭʨʘʥʚʘʱʠ, ʩʲʝʜʠʥʠʪʝʣʥʠ, ʢʣʠʥʦʚʠ ʠ ʜʨ. ʢʣʝʤʠ ʠ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ.  
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- ʊʦʯʢʘʪʘ ʥʘ ʢʨʲʩʪʦʩʚʘʥʝ ʥʘ ʜʚʘʪʘ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʢʘ ʜʘ ʙʲʜʝ ʨʘʟʧʦʣʦʞʝʥʘ ʚ ʤʷʩʪʦ, ʚ ʢʦʝʪʦ 

ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʦʩʠʪʝ ʥʘ ʜʚʘʪʘ ʢʦʣʦʚʦʟʘ ʝ ʨʘʚʥʦ 2/3 ʘʦ + 1/2 ʘʧ (ʘʧ ʠ ʘʦ ï ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʜʦʧʫʩʪʠʤʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʦʪ ʦʩʠʪʝ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ ʠ ʧʨʘʚʠʷ 

ʢʦʣʦʚʦʟʠ) ʠ ʥʘ ʨʘʟʩʪʦʷʥʠʝ 1/2 ʘʧ ʦʪ ʦʩʪʘ ʥʘ ʧʨʘʚʠʷ ʢʦʣʦʚʦʟ (ʬʠʛ.5). ɺ ʪʦʯʢʘʪʘ ʥʘ ʢʨʲʩʪʦʩʚʘʥʝ 

ʢʦʥʪʘʢʪʥʠʷʪ ʧʨʦʚʦʜʥʠʢ ʥʘ ʧʨʘʚʠʷ ʢʦʣʦʚʦʟ ʪʨʷʙʚʘ ʜʘ ʤʠʥʘʚʘ ʧʦʜ ʪʦʟʠ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ. 

ʉʲʚʤʝʩʪʥʦʪʦ ʚʝʨʪʠʢʘʣʥʦ, ʢʘʢʪʦ ʠ ʩʚʦʙʦʜʥʦʪʦ ʥʘʜʣʲʞʥʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʜʚʘʪʘ ʧʨʦʚʦʜʥʠʢʘ, ʙʝʟ ʜʘ ʩʝ 

ʧʨʦʤʝʥʷ ʪʦʯʢʘʪʘ ʥʘ ʪʷʭʥʦʪʦ ʢʨʲʩʪʦʩʚʘʥʝ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʦ ʩ ʦʛʨʘʥʠʯʠʪʝʣ, ʧʘʨʘʣʝʣʝʥ ʠ 

ʩʚʲʨʟʘʥ ʚ ʜʚʘʪʘ ʩʠ ʢʨʘʷ ʢʲʤ ʧʨʦʚʦʜʥʠʢʘ ʥʘ ʧʨʘʚʠʷ ʢʦʣʦʚʦʟ ʠ ʤʠʥʘʚʘʱ ʥʘʜ ʧʨʦʚʦʜʥʠʢʘ ʥʘ 

ʦʪʢʣʦʥʠʪʝʣʥʠʷ.  
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ɺ ʩʣʫʯʘʡ, ʯʝ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʩʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʪʝʭʥʠʪʝ ʥʦʩʝʱʠ ʚʲʞʝʪʘ ʚ ʤʷʩʪʦʪʦ ʥʘ 

ʢʨʲʩʪʦʩʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʚʨ̡ʟʘʥʠ ʪʚʲʨʜʦ ʧʦʤʝʞʜʫ ʩʠ ʩ ʢʨʲʩʪʥʠ ʢʣʝʤʠ. ʇʨʠ ʢʦʤʧʝʥʩʠʨʘʥʠ 

ʤʨʝʞʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥʦ ʩʚʦʙʦʜʥʦ ʥʘʜʣʲʞʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʥʦʩʝʱʠʪʝ ʚʲʞʝʪʘ ʙʝʟ 

ʩʲʧʨʠʢʦʩʥʦʚʝʥʠʝ ʠ ʪʨʠʝʥʝ ʤʝʞʜʫ ʪʷʭ. 

- ʆʪ ʦʧʦʨʥʘʪʘ ʪʦʯʢʘ ɯ (ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʩʪʨʝʣʢʘʪʘ) ʜʦ ʪʦʯʢʘʪʘ ʥʘ ʢʨʲʩʪʦʩʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ 

ʧʘʥʪʦʛʨʘʬʲʪ ʪʨʷʙʚʘ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩʘʤʦ ʩ ʝʜʠʥ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ, ʠʟʤʝʩʪʝʥ ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ 

ʧʨʘʚʠʷ ʢʦʣʦʚʦʟ ʚ ʧʦʩʦʢʘ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ, ʩ ʢʦʝʪʦ ʩʝ ʦʩʠʛʫʨʷʚʘ ʧʦʜʭʦʜʷʱ ʥʘʢʣʦʥ ʥʘ ʧʣʲʟʛʘʯʘ ʟʘ 

ʧʨʘʚʠʣʝʥ ʧʦʜʭʚʘʪ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ ʢʦʣʦʚʦʟ (ʬʠʛ.6).  

- ʂʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ, ʚ ʟʦʥʘʪʘ ʥʘ ʧʨʝʭʦʜ ʜʘ ʙʲʜʘʪ ʨʘʟʧʦʣʦʞʝʥʠ ʤʝʞʜʫ ʦʩʠʪʝ ʥʘ ʧʨʘʚʠʷ ʠ 

ʦʪʢʣʦʥʠʪʝʣʥʠʷ ʢʦʣʦʚʦʟ. 
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- ɺʝʜʥʘʛʘ ʩʣʝʜ ʪʦʯʢʘʪʘ ʥʘ ʢʨʲʩʪʦʩʚʘʥʝ ʢʦʥʪʘʢʪʥʠʷʪ ʧʨʦʚʦʜʥʠʢ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ ʢʦʣʦʚʦʟ 

ʪʨʙ̫ʚʘ ʜʘ ʙʲʜʝ ʧʦʚʜʠʛʥʘʪ ʧʦ ʥʠʚʦ ʩʧʨʷʤʦ ʪʦʟʠ ʥʘ ʧʨʘʚʠʷ ʠ ʤʘʢʩʠʤʘʣʥʦ ʦʪʢʣʦʥʝʥ ʦʪ ʥʝʛʦ 

(ʜʦʧʫʩʪʠʤʦʪʦ ʩʪʨʘʥʠʯʥʦ ʦʪʢʣʦʥʝʥʠʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘ 50). ɺ ʦʧʦʨʥʘʪʘ ʪʦʯʢʘ ɯ ʪʦʚʘ 

ʧʦʚʜʠʛʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʦʩʪʘʪʲʯʥʦ ʟʘ ʜʘ ʛʘʨʘʥʪʠʨʘ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʧʘʥʪʦʛʨʘʬʲʪ,  ʧʨʠ 

ʜʠʥʘʤʠʯʥʦʪʦ ʩʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʧʨʘʚʠʷ ʢʦʣʦʚʦʟ, ʜʘ ʜʦʩʪʠʛʘ ʪʦʟʠ ʥʘ 

ʦʪʢʣʦʥʠʪʝʣʥʠʷ, ʪ.ʝ. ʧʦʚʜʠʛʘʥʝʪʦ ʜʘ ʙʲʜʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 150 mm. ʉʪʨʘʥʠʯʥʦʪʦ ʠʟʤʝʩʪʚʘʥʝ ʚ 

ʩʲʱʘʪʘ ʪʦʯʢʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʚʥʦ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʦʪʦ ʟʘ ʦʪʢʣʦʥʝʥʠʷ ʢʲʤ ʘʥʢʝʨʦʚʢʘ ï 

550 mm. 

- ʄʷʩʪʦʪʦ ʥʘ ʦʧʦʨʥʘʪʘ ʪʦʯʢʘ ɯɯ (ʢʲʤ ʢʨʘʷ ʥʘ ʩʪʨʝʣʢʘʪʘ) ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʧʨʝʜʝʣʝʥʦ ʪʘʢʘ, ʯʝ: 

- ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ ʚʲʟʤʦʞʥʠʪʝ ʥʘʜʣʲʞʥʠ ʠʟʤʝʩʪʚʘʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʥʘ ʧʨʘʚʠʷ 

ʠ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ ʢʦʣʦʚʦʟʠ ʩʚʲʨʟʘʥʠʪʝ ʢʲʤ ʪʷʭ ʬʠʢʩʘʪʦʨʥʠ ʢʣʝʤʠ ʥʘ ʬʠʢʩʘʪʦʨʠʪʝ ʚ ʦʧʦʨʥʘʪʘ 

ʪʦʯʢʘ ʜʘ ʥʝ ʧʦʧʘʜʘʪ ʚ ʟʦʥʘʪʘ ʩʚʦʙʦʜʥʘ ʦʪ ʢʣʝʤʠ; 
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- ʩʪʨʘʥʠʯʥʦʪʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʧʨʘʚʠʷ ʢʦʣʦʚʦʟ ʜʘ ʙʲʜʝ ʨʘʚʥʦ ʥʘ 

ʥʫʣʘ, ʘ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ ï ʨʘʚʥʦ ʥʘ ʥʦʤʠʥʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʟʠʛ-ʟʘʛʘ ʟʘ ʥʝʛʦʚʘʪʘ ʢʦʥʪʘʢʪʥʘ 

ʤʨʝʞʘ ʩ ʧʦʩʦʢʘ ʢʲʤ ʧʨʘʚʠʷ.  

- ɺʝʪʨʦʚʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʜʚʘʪʘ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʮʠ ʚ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ ʤʝʞʜʫ ʜʚʝʪʝ ʦʧʦʨʥʠ 

ʪʦʯʢʠ ɯ ʠ ɯɯ ʥʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʚʠʰʘʚʘʪ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ ʩʪʦʡʥʦʩʪʠ. ɼʲʣʞʠʥʘʪʘ ʥʘ ʪʦʚʘ 

ʤʝʞʜʫʩʪʲʣʙʠʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥʘ ʜʦ 65 m ʥʝʟʘʚʠʩʠʤʦ, ʯʝ ʪʦʚʘ ʝ ʚʲʟʤʦʞʥʦ ʧʦ ʜʨʫʛʠ 

ʢʨʠʪʝʨʠʡ, ʚʢʣʶʯʠʪʝʣʥʦ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ.  

- ʇʨʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʪʦ ʨʝʰʝʥʠʝ ʥʘ ʦʧʦʨʥʠʪʝ ʪʦʯʢʠ ɯ ʠ ɯɯ ʥʝ ʩʝ ʜʦʧʫʩʢʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʜʚʦʝʥʠ 

ʬʠʢʩʘʪʦʨʠ ʠʣʠ ʬʠʢʩʘʪʦʨʠ, ʨʘʙʦʪʝʱʠ ʥʘ ʥʘʪʠʩʢ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʥʟʦʣʠ ʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʜʚʦʡʥʠ. 

- ʅʘ ʦʪʩʪʦʷʥʠʝ 2 õ 3 m ʦʪ ʪʦʯʢʘʪʘ ʥʘ ʢʨʲʩʪʦʩʚʘʥʝ ʥʘ ʜʚʘʪʘ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʢʘ ʚ ʧʦʩʦʢʘ 

ʦʧʦʨʥʘ ʪʦʯʢʘ ɯɯ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʜʚʘ ʙʨʦʷ Ăʢʨʲʩʪʦʩʘʥʠò ʩʪʨʫʥʠ, ʩʚʲʨʟʚʘʱʠ  ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ ʥʘ ʧʨʘʚʠʷ ʢʦʣʦʚʦʟ ʩ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ, ʨʝʩʧ. ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ 

ʦʪʢʣʦʥʠʪʝʣʥʠʷ ï ʩ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ ʛʣʘʚʥʠʷ. 

- ʅʘʜʣʲʞʥʠʷʪ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʲʝʜʠʥʠʪʝʣ ʥʘ ʩʪʨʝʣʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʤʦʥʪʠʨʘʥ ʥʘ ʨʘʟʩʪʦʷʥʠʝ 2 

õ 3 m ʦʪ ʪʦʯʢʘʪʘ ʥʘ ʢʨʲʩʪʦʩʚʘʥʝ ʥʘ ʜʚʘʪʘ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʢʘ ʚ ʧʦʩʦʢʘ ʦʧʦʨʥʘ ʪʦʯʢʘ ɯ ʠ ʜʘ 

ʩʚʲʨʟʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʧʨʘʚʠʷ ʢʦʣʦʚʦʟ ʩ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ ʧʨʘʚʠʷ, 

ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʦʪʢʣʦʥʠʪʝʣʥʠʷ. ʈʝʟʝʨʚʥʘʪʘ ʜʲʣʞʠʥʘ 

ʥʘ ʩʲʝʜʠʥʠʪʝʣʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʩʪʘʚʝʥʘ ʤʝʞʜʫ ʜʚʝʪʝ ʥʦʩʝʱʠ ʚʲʞʝʪʘ. 

ʊʘʥʛʝʥʮʠʘʣʥʠ ʚʲʟʜʫʰʥʠ ʩʪʨʝʣʢʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʚ ʩʣʫʯʘʠʪʝ, 

ʢʦʛʘʪʦ ʚʲʟʜʫʰʥʘʪʘ ʩʪʨʝʣʢʘ ʩʝ ʬʦʨʤʠʨʘ ʦʪ ʜʚʝ ʝʜʥʦʪʠʧʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ ʝʜʠʥ ʠ ʩʲʱʠ ʥʘʯʠʥ 

ʥʘ ʢʦʤʧʝʥʩʠʨʘʥʝ (ʢʦʤʧʝʥʩʠʨʘʥʠ ʠʣʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ). ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʲʟʜʫʰʥʘ 

ʩʪʨʝʣʢʘ ʤʝʞʜʫ ʢʦʤʧʝʥʩʠʨʘʥʘ ʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ. ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʪʘʥʛʝʥʮʠʘʣʥʠ ʚʲʟʜʫʰʥʠ ʩʪʨʝʣʢʠ ʝ ʘʥʘʣʦʛʠʯʥʦ ʥʘ ʥʝʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʚ ʪʨʠ 

ʤʝʞʜʫʩʪʲʣʙʠʷ ʠ ʪʦ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʪʷʭ. 

ʌʠʢʩʠʨʘʥʝʪʦ ʥʘ ʚʲʟʜʫʰʥʠʪʝ ʩʪʨʝʣʢʠ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʝʜʠʥ ʠʣʠ ʜʚʘ ʬʠʢʩʠʨʘʱʠ ʩʪʲʣʙʘ. 

5.8.2.9.  ɿʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ 

 ʉʭʝʤʘʪʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʲʩʪʘʚʝʥʘ 

ʪʘʢʘ, ʯʝ ʟʘʛʫʙʠʪʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝ ʠ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ ʚ ʤʨʝʞʘʪʘ ʧʨʠ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ ʥʘ 

ʨʘʙʦʪʘ, ʥʘʨʫʰʘʚʘʥʝʪʦ ʥʘ ʛʨʘʬʠʢʘ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ ʚʣʘʢʦʚʝʪʝ ʧʨʠ ʠʟʚʝʞʜʘʥʝ ʥʘ ʢʦʷʪʦ ʠ ʜʘ ʙʠʣʦ 

ʩʝʢʮʠʷ ʦʪ ʨʘʙʦʪʘ ʠ ʙʨʦʷ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʨʝʚʢʣʶʯʚʘʥʠʷ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʦ ʠʟʦʣʠʨʘʥʝ ʥʘ ʦʪʜʝʣʥʠ 

ʩʝʢʮʠʠ ʜʘ ʙʲʜʘʪ ʤʠʥʠʤʘʣʥʠ. 

 ʇʨʠ ʩʲʩʪʘʚʷʥʝʪʦ ʥʘ ʩʭʝʤʘʪʘ ʟʘ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʚʠʞʜʘ 

ʥʘʜʣʲʞʥʦ ʠ ʥʘʧʨʝʯʥʦ ʩʝʢʮʠʦʥʠʨʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʩʲʩ ʟʘʟʝʤʷʚʘʥʝ ʥʘ ʤʨʝʞʘʪʘ ʥʘ ʠʟʢʣʶʯʚʘʥʘʪʘ 

ʩʝʢʮʠʷ.  

ʇʨʠ ʥʘʜʣʲʞʥʦʪʦ ʩʝʢʮʠʦʥʠʨʘʥʝ ʚ ʦʪʜʝʣʥʠ ʩʝʢʮʠʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʪʜʝʣʝʥʠ: ʢʦʥʪʘʢʪʥʠʪʝ 

ʤʨʝʞʠ ʥʘ ʚʩʷʢʦ ʤʝʞʜʫʛʘʨʠʝ ʠ ʛʘʨʘ, ʦʪʜʝʣʥʠʪʝ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʧʘʨʢʦʚʝ ʠʣʠ ʛʨʫʧʠ ʢʦʣʦʚʦʟʠ ʚ 

ʛʦʣʝʤʠʪʝ ʛʘʨʠ, ʢʘʢʪʦ ʠ ʛʦʣʝʤʠ ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ (ʪʫʥʝʣʠ, ʤʦʩʪʦʚʝ ʟʘ ʢʦʤʙʠʥʠʨʘʥʦ ʜʚʠʞʝʥʠʝ 

ʠ ʜʨ.).  

ʅʘʧʨʝʯʥʦ ʩʝʢʮʠʦʥʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʟʘ ʦʪʜʝʣʷʥʝ ʥʘ ʚʩʝʢʠ ʦʪ ʛʣʘʚʥʠʪʝ ʢʦʣʦʚʦʟʠ ʚ 

ʛʘʨʠʪʝ ʠ ʚ ʦʪʢʨʠʪʠʪʝ ʧʲʪʠʱʘ ʠ ʜʦ ʜʚʘ, ʩʚʲʨʟʘʥʠ ʩ ʪʷʭ, ʟʘ ʨʘʟʜʝʣʷʥʝ ʚ ʩʝʢʮʠʠ ʥʘ ʧʘʨʢʦʚʝ ʥʘ ʛʘʨʠ 

ʠʣʠ ʛʨʫʧʠ ʦʪ ʧʦʚʝʯʝ ʦʪ ʦʩʝʤ ʢʦʣʦʚʦʟʠ ʠ ʜʨ. ʇʨʠ ʥʘʧʨʝʯʥʦʪʦ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʛʣʘʚʥʠʪʝ ʢʦʣʦʚʦʟʠ ʚ 

ʦʪʢʨʠʪʠʪʝ ʧʲʪʠʱʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʜʚʠʜʝʥʠ ʨʘʟʝʜʠʥʠʪʝʣʠ ʟʘ ʪʷʭʥʦʪʦ ʚʢʣʶʯʚʘʥʝ ʚ ʧʘʨʘʣʝʣ. 

ʉʝʢʮʠʦʥʠʨʘʥʝ ʩʲʩ ʟʘʟʝʤʷʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʝʜʚʠʜʝʥʦ ʥʘ ʢʦʣʦʚʦʟʠ ʚ ʛʘʨʠ (ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʙʨʦʷ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠʪʝ ʢʦʣʦʚʦʟʠ ʚ ʪʷʭ) ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ: ʪʦʚʘʨʥʦ ï ʨʘʟʪʦʚʘʨʥʠ ʨʘʙʦʪʠ, 

ʨʝʚʠʟʠʠ ʥʘ ʧʦʢʨʠʚʥʦ ʦʙʦʨʫʜʚʘʥʝ ʥʘ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ, ʧʨʝʩʪʦʡ ʠ ʝʢʠʧʠʨʦʚʢʘ ʥʘ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ 

ʩʲʩʪʘʚ, ʧʦʯʠʩʪʚʘʥʝ ʠ ʟʘʨʝʞʜʘʥʝ ʥʘ ʧʲʪʥʠʯʝʩʢʠ ʚʣʘʢʦʚʠ ʩʲʩʪʘʚʠ, ʛʨʘʥʠʯʥʠ ʠ ʤʠʪʥʠʯʝʩʢʠ ʧʨʦʚʝʨʢʠ, 
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ʜʝʟʠʥʬʝʢʮʠʷ, ʜʝʟʠʥʩʝʢʮʠʷ ʠ ʜʝʨʘʪʠʟʘʮʠʷ ʥʘ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ, ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʧʫʥʢʪʦʚʝ ʟʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʜʛʨʷʚʘʥʝ ʥʘ ʧʲʪʥʠʯʝʩʢʠ ʢʦʤʧʦʟʠʮʠʠ ʠ ʜʨ.  

 ɺ ʩʭʝʤʘʪʘ ʟʘ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʦʱʝ:  

ʟʘʭʨʘʥʚʘʱʠʪʝ ʠ ʫʩʠʣʚʘʱʠ ʬʠʜʝʨʠ, ʥʘʯʠʥʘ ʟʘ ʧʦʜʩʲʝʜʠʥʷʚʘʥʝʪʦ ʠʤ ʢʲʤ ʪʷʛʦʚʠʪʝ ʧʦʜʩʪʘʥʮʠʠ,  

ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʧʦʜʩʪʘʥʮʠʦʥʥʠʪʝ ʟʦʥʠ ʩ ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ ʧʨʠ ʩʝʢʮʠʦʥʥʠʪʝ ʧʦʩʪʦʚʝ ʠ 

ʧʦʜʩʪʘʥʮʠʠʪʝ, ʥʘʯʠʥʘ ʥʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʩʝʢʮʠʦʥʥʠʪʝ ʧʦʩʪʦʚʝ ʠ ʦʙʭʦʜʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʚ ʛʘʨʠʪʝ ʥʘ 

ʝʜʥʦʧʲʪʥʠ ʫʯʘʩʪʲʮʠ. ɹʨʦʷʪ ʥʘ ʟʘʭʨʘʥʚʘʱʠʪʝ ʬʠʜʝʨʠ ʦʪ ʚʩʷʢʘ ʧʦʜʩʪʘʥʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥ 

ʪʘʢʘ, ʯʝ ʩʲʩ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʬʠʜʝʨʠ ʜʘ ʙʲʜʘʪ ʟʘʭʨʘʥʝʥʠ: ʚʩʝʢʠ ʦʪ ʛʣʘʚʥʠʪʝ ʧʲʪʠʱʘ ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ 

ʥʘ ʧʦʜʩʪʘʥʮʠʷʪʘ,  ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʛʘʨʘʪʘ (ʘʢʦ ʧʦʜʩʪʘʥʮʠʷʪʘ ʩʝ ʥʘʤʠʨʘ ʚ ʛʘʨʘ) ʠʣʠ ʚʩʷʢʘ ʛʨʫʧʘ 

ʛʣʘʚʥʠ ʢʦʣʦʚʦʟʠ ʚ ʥʝʷ, ʝʣʝʢʪʨʦʣʦʢʦʤʦʪʠʚʥʠ ʜʝʧʘ, ʦʪʜʝʣʥʠʪʝ ʧʘʨʢʦʚʝ ʚ ʛʦʣʝʤʠʪʝ ʛʘʨʠ ʠ ʜʨ. 

 ɺ ʩʭʝʤʘʪʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʠ ʚʩʠʯʢʠ ʩʝʢʮʠʦʥʥʠ 

ʨʘʟʝʜʠʥʠʪʝʣʠ (ʥʘʜʣʲʞʥʠ, ʥʘʧʨʝʯʥʠ, ʬʠʜʝʨʥʠ ʠ ʩʲʩ ʟʘʟʝʤʷʚʘʥʝ) ʠ ʤʦʱʥʦʩʪʥʠ ʧʨʝʚʢʣʶʯʚʘʪʝʣʠ. 

 ɺʩʠʯʢʠ ʨʘʟʝʜʠʥʠʪʝʣʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʪʝʟʠ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʢʦʠʪʦ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ 

ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ ʤʷʩʪʦ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʝʢʪʠʨʘʥʠ ʠ 

ʠʟʧʲʣʥʝʥʠ ʩ ʜʚʘ ʨʝʞʠʤʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ: ʦʩʥʦʚʝʥ ï ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʝʣʝʢʪʨʦ ʜʠʩʧʝʯʝʨʩʢʦ 

ʪʝʣʝʫʧʨʘʚʣʝʥʠʝ ʠ ʘʚʘʨʠʝʥ ï ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʝʥʠʝ ʦʪ ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʚ ʛʘʨʠʪʝ 

ʠʣʠ ʦʪ ʜʝʞʫʨʝʥ ʧʝʨʩʦʥʘʣ ʚ ʪʷʛʦʚʠʪʝ ʧʦʜʩʪʘʥʮʠʠ ʠʣʠ ʧʦʜʨʘʡʦʥʠʪʝ ʧʦ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʙʨʘʥʠʪʝ ʤʝʩʪʘ ʟʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʪʘʙʣʘʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ.  

 ʉʭʝʤʘʪʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʩʝ ʜʘʚʘ ʩ ʧʨʦʝʢʪʘ ʠ ʚ ʥʝʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʥʝʩʝʥʠ 

ʢʠʣʦʤʝʪʨʠʯʥʦ ʢʦʪʠʨʘʥʠ: ʘʥʢʝʨʥʠʪʝ ʧʦʣʝʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʦʪʢʨʠʪʠʪʝ ʧʲʪʠʱʘ ʠ ʚ ʛʘʨʠʪʝ ʠ 

ʪʷʭʥʦʪʦ ʩʝʢʮʠʦʥʠʨʘʥʝ; ʠʟʦʣʠʨʘʱʠʪʝ ʠ ʥʝʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠ ʥʝʫʪʨʘʣʥʠʪʝ ʚʩʪʘʚʢʠ; 

ʪʷʛʦʚʠʪʝ ʧʦʜʩʪʘʥʮʠʠ ʠ ʩʝʢʮʠʦʥʥʠʪʝ ʧʦʩʪʦʚʝ; ʟʘʭʨʘʥʚʘʱʠʪʝ, ʫʩʠʣʚʘʱʠʪʝ, ʦʙʭʦʜʥʠʪʝ ʠ ʦʙʨʘʪʥʠ 

ʧʨʦʚʦʜʥʠʮʠ; ʩʝʢʮʠʦʥʥʠʪʝ ʨʘʟʝʜʠʥʠʪʝʣʠ ʩ ʪʷʭʥʘʪʘ ʥʦʤʝʨʘʮʠʷ ʠ ʫʢʘʟʘʥʦ ʥʦʨʤʘʣʥʦ ʧʦʣʦʞʝʥʠʝ; 

ʧʨʝʩʠʯʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ ʚʲʟʜʫʰʥʠ ʣʠʥʠʠ ʚʠʩʦʢʦ ʥʘʧʨʝʞʝʥʠʝ ʩ ʧʦʩʦʯʝʥʠ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ; ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʪʝ ʧʦʩʪʦʚʝ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʥʝʪʷʛʦʚʠ ʢʦʥʩʫʤʘʪʦʨʠ ʦʪ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʩʚʲʨʟʚʘʱʠʪʝ ʛʠ ʧʨʦʚʦʜʥʠʮʠ; ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠ ʟʘ 

ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʠ ʘʚʪʦʙʣʦʢʠʨʦʚʢʘ; ʠʟʢʫʩʪʚʝʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ (ʤʦʩʪʦʚʝ, ʪʫʥʝʣʠ, ʧʘʩʘʨʝʣʢʠ ʠ ʜʨ.); 

ʛʘʨʠʪʝ ʠ ʩʧʠʨʢʠʪʝ; ʛʨʘʥʠʮʠʪʝ ʥʘ ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʦʪ ʧʦʜʨʘʡʦʥʠʪʝ ʠ ʪ.ʥ. 

 ʈʘʟʝʜʠʥʠʪʝʣʠʪʝ ʚ ʩʭʝʤʘʪʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʦʤʝʨʠʨʘʥʠ 

ʩʲʛʣʘʩʥʦ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʚʲʚʝʜʝʥʘʪʘ ʝʜʠʥʥʘ ʥʦʤʝʨʘʮʠʷ ʥʘ ʢʦʤʫʪʘʮʠʦʥʥʠʪʝ ʘʧʘʨʘʪʠ ʚ 

ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠʪʝ ʫʯʘʩʪʲʮʠ, ʘ ʠʤʝʥʥʦ: 

- ʂʦʜʦʚʝʪʝ ʥʘ ʢʦʤʫʪʘʮʠʦʥʥʠʪʝ ʘʧʘʨʘʪʠ, ʚʢʣʶʯʝʥʠ ʚ ʩʭʝʤʘʪʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʚʫʮʠʬʨʝʥʠ. ɿʥʘʯʝʥʠʷʪʘ ʥʘ ʜʚʝʪʝ ʮʠʬʨʠ ʚ ʢʦʜʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ʦʪ 01 ʜʦ 20 ï ʟʘ ʨʘʟʝʜʠʥʠʪʝʣʠ ʚ ʩʭʝʤʘʪʘ ʟʘ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ; 

- ʦʪ 21 ʜʦ 50 ï ʟʘ ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ ʥʘ ʥʝʫʪʨʘʣʥʠʪʝ ʚʩʪʘʚʢʠ, ʢʘʪʦ ʟʘ ʧʲʨʚʘʪʘ ʩʝ ʧʦʣʟʫʚʘʪ 

ʮʠʬʨʠʪʝ ʦʪ 21 ʜʦ 30, ʟʘ ʚʪʦʨʘʪʘ ï ʦʪ 31 ʜʦ 40 ʠ ʟʘ ʪʨʝʪʘ (ʘʢʦ ʠʤʘ ʪʘʢʘʚʘ) ï ʦʪ 41 ʜʦ 50; 

- ʦʪ 51 ʜʦ 70 ï ʟʘ ʬʠʜʝʨʠʪʝ, ʠʟʣʠʟʘʱʠ ʦʪ ʪʷʛʦʚʠʪʝ ʧʦʜʩʪʘʥʮʠʠ; 

- ʦʪ 71 ʜʦ 80 ï ʟʘ ʬʠʜʝʨʠʪʝ, ʠʟʣʠʟʘʱʠ ʦʪ ʩʝʢʮʠʦʥʥʠʪʝ ʧʦʩʪʦʚʝ ʠ 

- ʦʪ 81 ʜʦ 99 ï ʟʘ ʬʠʜʝʨʠ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʥʝʪʷʛʦʚʠ ʢʦʥʩʫʤʘʪʦʨʠ. 

- ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʢʦʜʘ ʥʘ ʚʩʝʢʠ ʘʧʘʨʘʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʚ ʩʣʝʜʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: 

- ʩʭʝʤʘʪʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʫʯʘʩʪʲʢʘ ʩʝ ʨʘʟʜʝʣʷ ʥʘ ʩʲʩʪʘʚʥʠ ʝʣʝʤʝʥʪʘʨʥʠ 
ʩʭʝʤʠ ï ʥʘ ʛʘʨʠ, ʤʝʞʜʫʛʘʨʠʷ, ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ, ʩʝʢʮʠʦʥʥʠ ʧʦʩʪʦʚʝ ʠ ʪʷʛʦʚʠ ʧʦʜʩʪʘʥʮʠʠ ʠ ʟʘ 

ʚʩʝʢʠ ʦʪ ʪʝʟʠ ʝʣʝʤʝʥʪʠ ʩʝ ʦʧʨʝʜʝʣʷ ʯʝʪʥʘ ʠ ʥʝʯʝʪʥʘ ʩʪʨʘʥʘ (ʚ ʧʦʩʦʢʘ ʟʘʧʘʜ ï ʠʟʪʦʢ, ʩʝʚʝʨ ï ʶʛ). 

ʅʦʤʝʨʘʪʘ ʥʘ ʚʩʠʯʢʠ ʘʧʘʨʘʪʠ ʧʦʧʘʜʘʱʠ ʚ ʯʝʪʥʘʪʘ ʩʪʨʘʥʘ ʩʘ ʩʘʤʦ ʯʝʪʥʠ, ʘ ʚ ʥʝʯʝʪʥʘʪʘ ï 

ʥʝʯʝʪʥʠ.  

- ʟʘ ʚʩʷʢʘ ʝʣʝʤʝʥʪʘʨʥʘ ʩʭʝʤʘ, ʥʘ ʘʧʘʨʘʪʘ ʧʦʷʚʷʚʘʱ ʩʝ ʧʨʲʚ ʧʦ ʧʦʩʦʢʘ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʚ 
ʩʲʦʪʚʝʪʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ (ʥʝʯʝʪʥʦ ʠʣʠ ʯʝʪʥʦ) ʠ ʠʟʧʦʣʟʚʘʥ ʟʘ ʥʘʜʣʲʞʥʦ ʩʝʢʮʠʦʥʠʨʘʥʝ ʩʝ 
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ʧʨʠʩʚʦʷʚʘ ʥʦʤʝʨ 01 ʨʝʩʧ. 02 ʠʣʠ ʥʦʤʝʨ ʦʢʦʥʯʘʚʘʱ ʥʘ 1 ʨʝʩʧ. 2. ʉʣʝʜʚʘʱʠʪʝ ʥʦʤʝʨʘ, 03 ʨʝʩʧ. 04 

ʠʣʠ ʦʢʦʥʯʘʚʘʱʠ ʥʘ 3 ʨʝʩʧ. 4 ʩʝ ʧʨʠʩʚʦʷʚʘʪ ʥʘ ʘʧʘʨʘʪʠ ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʧʲʨʚʠʪʝ, ʥʦ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ. 

- ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ ʟʘ ʥʘʧʨʝʯʥʦ ʩʝʢʮʠʦʥʠʨʘʥʝ ʩʝ ʧʨʠʩʚʦʷʚʘʪ ʮʠʬʨʠ 05 ʨʝʩʧ. 06 ʠʣʠ 

ʦʢʦʥʯʘʚʘʱʠ ʥʘ 5 ʨʝʩʧ.6 ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʚʠʞʝʥʠʝ. 

ʅʦʤʝʨʠʨʘʥʝʪʦ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ ʚ ʠʟʭʦʜʷʱʠʪʝ ʦʪ ʪʷʛʦʚʠʪʝ ʧʦʜʩʪʘʥʮʠʠ ʠ ʩʝʢʮʠʦʥʥʠ 

ʧʦʩʪʦʚʝ ʨʘʟʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʚ ʢʘʢʲʚ ʨʝʜ 

ʩʲʱʠʪʝ ʟʘʭʨʘʥʚʘ ʢʦʥʩʫʤʘʪʦʨʠʪʝ. 

5.8.2.10. ɽʣʝʢʪʨʠʯʝʩʢʠ ʩʲʝʜʠʥʠʪʝʣʠ  

 ɽʣʝʢʪʨʠʯʝʩʢʠʪʝ ʩʲʝʜʠʥʠʪʝʣʠ ï ʥʘʜʣʲʞʥʠ ʠ ʥʘʧʨʝʯʥʠ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʥʘʜʝʞʜʝʥ 

ʤʝʭʘʥʠʯʝʥ ʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʢʦʥʪʘʢʪ ʩ ʤʠʥʠʤʘʣʥʦ ʧʨʝʭʦʜʥʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ, ʢʦʠʪʦ 

ʩʲʝʜʠʥʷʚʘʪ ʠ ʩʚʦʙʦʜʥʦ ʪʷʭʥʦ ʥʘʜʣʲʞʥʦ ʠ ʚʝʨʪʠʢʘʣʥʦ ʜʚʠʞʝʥʠʝ ʧʨʠ ʠʟʤʝʥʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ, 

ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ ʠ ʚʲʟʜʝʡʩʪʚʠʷʪʘ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ. 

 ʅʘʜʣʲʞʥʠʪʝ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʲʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʥʝʧʨʝʢʲʩʥʘʪʦʩʪ ʥʘ   

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʚʝʨʠʛʘ ʥʘ ʪʷʛʦʚʠʷ ʪʦʢ ʚ ʤʝʩʪʘʪʘ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠʣʠ ʥʘ 

ʩʚʲʨʟʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ: ʦʪ ʜʚʝʪʝ 

ʩʪʨʘʥʠ ʥʘ ʥʝʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠ ʜʘ  ʩʚʲʨʟʚʘʪ ʜʚʝʪʝ ʧʨʝʧʦʢʨʠʚʘʱʠ ʩʝ ʚ ʪʷʭ ʢʦʥʪʘʢʪʥʠ 

ʤʨʝʞʠ; ʧʨʠ ʚʲʟʜʫʰʥʠ ʢʨʲʩʪʦʚʢʠ ï ʟʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʜʚʝʪʝ ʧʨʝʩʠʯʘʱʠ ʩʝ ʤʨʝʞʠ ʠ ʧʨʠ ʠʟʦʣʠʨʘʱʠ 

ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠ ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ ï ʟʘ ʚʨʲʟʢʘ ʥʘ ʯʘʩʪʠʪʝ ʦʪ ʦʙʨʘʟʫʚʘʱʠʪʝ ʛʠ ʢʦʥʪʘʢʪʥʠ 

ʤʨʝʞʠ ʠʟʚʲʥ ʧʨʝʭʦʜʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ; ʤʝʞʜʫ ʟʘʭʨʘʥʚʘʱʠ, ʫʩʠʣʚʘʱʠ ʠ ʦʙʭʦʜʥʠ ʧʨʦʚʦʜʥʠʮʠ ʠ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ; ʟʘ ʚʨʲʟʢʘ ʥʘ ʩʝʢʮʠʦʥʥʠ ʨʘʟʝʜʠʥʠʪʝʣʠ, ʚʝʥʪʠʣʥʠ ʦʪʚʦʜʠʪʝʣʠ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠ ʧʦʩʪʦʚʝ ʠ ʜʨ. ʩ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ; ʥʘ ʥʝʨʘʙʦʪʥʠ ʯʘʩʪʠ ʦʪ ʧʨʦʚʦʜʥʠʮʠʪʝ, 

ʦʪʭʦʜʷʱʠ ʢʲʤ ʘʥʢʝʨʦʚʢʠ ï ʟʘ ʚʨʲʟʢʘ ʩ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʨʘʙʦʪʥʘʪʘ  ʤʨʝʞʘ ʠ ʜʨ.  

ʅʘʜʣʲʞʥʠʪʝ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʲʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʦʪ ʤʝʜʝʥ ʛʲʚʢʘʚ 

ʧʨʦʚʦʜʥʠʢ ʩʲʩ ʩʝʯʝʥʠʝ ʨʘʚʥʦ ʥʘ ʩʝʯʝʥʠʝʪʦ ʥʘ ʩʚʲʨʟʚʘʥʠʪʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʚ ʤʝʜʝʥ ʝʢʚʠʚʘʣʝʥʪ. 

ʂʨʘʡʱʘʪʘ ʥʘ ʩʲʝʜʠʥʠʪʝʣʠʪʝ ʢʲʤ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʩ ʜʚʝ 

ʟʘʭʨʘʥʚʘʱʠ ʢʣʝʤʠ, ʘ ʢʲʤ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ï  ʩ ʝʜʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘ ʢʣʝʤʘ. ʉʲʝʜʠʥʠʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʠʟʧʲʣʥʝʥ ʪʘʢʘ, ʯʝ ʦʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ ʤʘʩʘʪʘ ʥʘ ʥʝʛʦʚʠʷ ʧʨʦʚʦʜʥʠʢ ʜʘ ʩʝ ʧʦʝʤʘ ʦʪ ʥʦʩʝʱʠʪʝ 

ʚʲʞʝʪʘ ʥʘ ʜʚʝʪʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ, ʩʲʩʨʝʜʦʪʦʯʝʥʘʪʘ ʚʲʨʭʫ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʯʘʩʪ ʦʪ ʥʝʛʦʚʘʪʘ 

ʤʘʩʘ ʜʘ ʙʲʜʝ ʤʠʥʠʤʘʣʥʘ, ʘ ʨʝʟʝʨʚʥʘʪʘ ʥʝʛʦʚʘ ʜʲʣʞʠʥʘ ʜʘ ʙʲʜʝ ʦʩʪʘʚʝʥʘ ʤʝʞʜʫ ʜʚʝʪʝ ʥʦʩʝʱʠ 

ʚʲʞʝʪʘ. ɿʘ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝ  ʥʘ ʧʨʦʚʦʜʥʠʢʘ ʥʘ ʩʲʝʜʠʥʠʪʝʣʷ ʢʲʤ ʘʣʫʤʠʥʠʝʚ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʨʠʣʘʛʘʪ ʙʠʤʝʪʘʣʥʠ ʩʲʝʜʠʥʠʪʝʣʥʠ ʢʣʝʤʠ.  

 ʅʘʧʨʝʯʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʲʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 

ʥʘʜʝʞʜʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʝʜʠʥʠʯʥʠ 

ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩʲʩ ʟʚʝʥʝʚʠ ʩʪʨʫʥʠ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʦʪ ʤʝʜʝʥ ʛʲʚʢʘʚ 

ʧʨʦʚʦʜʥʠʢ ʩʲʩ ʩʝʯʝʥʠʝ ʥʘ ʧʦ-ʤʘʣʢʦ ʦʪ 25 mm2. ɺʲʚ ʚʩʷʢʦ ʘʥʢʝʨʥʦ ʧʦʣʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʪʠʨʘʪ ʥʘʡ 

ʤʘʣʢʦ ʜʚʘ ʙʨʦʷ ʩʲʝʜʠʥʠʪʝʣʠ, ʚ ʤʝʞʜʫʩʪʲʣʙʠʝ ʚ ʩʨʝʜʘʪʘ ʥʘ ʚʩʷʢʦ ʦʪ ʧʦʣʫʧʦʣʝʪʘʪʘ ʠʟʚʲʥ ʟʦʥʘʪʘ ʥʘ 

ʨʝʩʦʨʥʘʪʘ ʩʪʨʫʥʘ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʥʝ ʧʦ-ʜʘʣʝʯʝ ʦʪ 15 m ʦʪ ʩʪʲʣʙʘ. ɺ ʤʨʝʞʠ ʩ ʪʦʢʦʚʦʜʝʱʠ ʩʪʨʫʥʠ 

ʥʘʧʨʝʯʥʠ ʩ̡ ʝʜʠʥʠʪʝʣʠ ʥʝ ʩʝ ʤʦʥʪʠʨʘʪ. 

ʂʲʤ ʥʘʧʨʝʯʥʠʪʝ ʩʲʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʥʝʩʘʪ ʠ ʩʲʝʜʠʥʠʪʝʣʠʪʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʘʨʘʣʝʣʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʥʘ ʢʦʣʦʚʦʟʠ ʚ ʛʘʨʠ, ʚʢʣʶʯʝʥʠ ʚ 

ʦʪʜʝʣʥʘ ʩʝʢʮʠʷ. ʊʝʟʠ ʩʲʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʩ ʤʝʜʝʥ ʛʲʚʢʘʚ ʧʨʦʚʦʜʥʠʢ ʩʲʩ 

ʩʝʯʝʥʠʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 70 mm2. ɿʘ ʚʩʷʢʘ ʩʝʢʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʥʘʡ-ʤʘʣʢʦ ʜʚʘ ʙʨʦʷ 

ʩʲʝʜʠʥʠʪʝʣʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʩʠʤʝʪʨʠʯʥʦ ʩʧʨʷʤʦ ʢʨʘʡʥʠʪʝ ʩʪʨʝʣʢʠ ʥʘ ʛʨʫʧʘʪʘ ʢʦʣʦʚʦʟʠ ʚ ʩʝʢʮʠʷʪʘ 

ʥʘ ʨʘʟʩʪʦʷʥʠʝ 300 õ 400 m ʝʜʠʥ ʦʪ ʜʨʫʛ ʚ ʙʣʠʟʦʩʪ ʜʦ ʤʝʩʪʘʪʘ ʟʘ ʧʦʪʝʛʣʷʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʷʛʦʚ 

ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ. 
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5.8.2.11. ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ (ʧʦʜ) ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ  

 ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ (ʤʦʩʪʦʚʝ, ʪʫʥʝʣʠ, ʧʘʩʘʨʝʣʢʠ, ʪʨʲʙʦʧʨʦʚʦʜʠ ʠ 

ʜʨ.) ʩ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʝ ʩʧʝʮʠʬʠʯʥʦ ʟʘ ʚʩʝʢʠ ʢʦʥʢʨʝʪʝʥ ʩʣʫʯʘʡ, ʟʘʚʠʩʠ ʦʪ ʪʠʧʘ, ʢʦʥʩʪʨʫʢʮʠʷʪʘ, 

ʜʲʣʞʠʥʘʪʘ, ʩʚʝʪʣʠʷ ʦʪʚʦʨ, ʥʘʧʨʝʯʥʠʷ ʠ ʥʘʜʣʲʞʝʥ ʲʛʲʣ ʥʘ ʧʨʝʩʠʯʘʥʝ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʠ ʧʨʦʬʠʣ ʥʘ 

ʜʦʣʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʪʝʟʠ ʩʲʦʨʲʞʝʥʠʷ ʠ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ (ʢʦʛʘʪʦ ʝ ʥʝʚʲʟʤʦʞʥʦ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʩ 

ʧʨʠʝʪʠʪʝ ʟʘ ʫʯʘʩʪʲʢʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ) ʥʘʣʘʛʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʝʥ ʧʨʦʝʢʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ. ʇʨʠ ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʧʘʟʝʥʠ ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: 

- ʧʨʝʜʣʦʞʝʥʦʪʦ ʪʝʭʥʠʯʝʩʢʦ ʨʝʰʝʥʠʝ ʜʘ ʙʲʜʝ ʩ ʘʥʘʣʦʛʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʨʦʮʝʩʘ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʢʘʪʦ ʪʝʟʠ ʥʘ ʧʨʠʝʪʘʪʘ ʟʘ ʫʯʘʩʪʲʢʘ 

ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ, ʜʘ ʦʩʠʛʫʨʷʚʘ ʥʝʛʦʚʦʪʦ ʢʘʯʝʩʪʚʝʥʦ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʪʦʢʦʟʘʭʨʘʥʚʘʥʝ ʠ ʜʘ ʥʝ ʥʘʣʘʛʘ 

ʦʛʨʘʥʠʯʘʚʘʥʝ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʚʣʘʢʦʚʝʪʝ; 

- ʜʘ ʦʩʠʛʫʨʷʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʜʦ ʟʘʟʝʤʝʥʠʪʝ ʯʘʩʪʠ ʥʘ ʠʟʢʫʩʪʚʝʥʦʪʦ 

ʩʲʦʨʲʞʝʥʠʝ, ʢʘʪʦ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝ ʧʦʜ ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ ʩ ʥʘʤʘʣʝʥ ʛʘʙʘʨʠʪ ʝ ʜʦʧʫʩʪʠʤʦ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʠʣʠʢʦʥʦʚʦ ʧʦʢʨʠʪʠʝ ʟʘ ʚʠʩʦʢʦʚʦʣʪʦʚʠ ʧʨʦʚʦʜʥʠʮʠ (ʰʣʘʫʭ) ʟʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ, 

ʦʩʠʛʫʨʷʚʘʱʦ ʠʟʦʣʘʮʠʦʥʥʦ ʥʘʧʨʝʞʝʥʠʝ  52kV.  

- ʜʘ ʩʝ ʚʧʠʩʚʘ ʚ ʫʩʪʘʥʦʚʝʥʠʪʝ ʛʘʙʘʨʠʪʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʛʘʙʘʨʠʪʘ ʥʘ 

ʧʨʦʚʦʜʥʠʮʠʪʝ, ʩʲʛʣʘʩʥʦ ʪ.ʪ. 5.4 ʠ 5.8.2.2; 

- ʩʝʯʝʥʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʤʝʜʝʥ ʝʢʚʠʚʘʣʝʥʪ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʠʟʢʫʩʪʚʝʥʦʪʦ ʩʲʦʨʲʞʝʥʠʝ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʚʥʦ ʥʘ ʩʝʯʝʥʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠʟʚʲʥ ʥʝʛʦ; ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ 

ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʚ ʜʚʘʪʘ ʢʨʘʷ ʥʘ ʠʟʢʫʩʪʚʝʥʦʪʦ 

ʩʲʦʨʲʞʝʥʠʝ, ʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʟʘʤʝʩʪʝʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʲʦʨʲʞʝʥʠʝʪʦ ʩ ʚʠʩʦʢʦʚʦʣʪʦʚ ʢʘʙʝʣ ʩʲʩ 

ʩʲʦʪʚʝʪʥʦʪʦ ʩʝʯʝʥʠʝ; ʥʝ ʩʝ ʜʦʧʫʩʢʘ ʟʘʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʩ ʚʪʦʨʠ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ, 

ʨʘʟʧʦʣʦʞʝʥ ʧʘʨʘʣʝʣʥʦ ʜʦ ʠʣʠ ʥʘʜ ʧʲʨʚʠʷ; 

- ʪʝʭʥʠʯʝʩʢʦʪʦ ʨʝʰʝʥʠʝ ʜʘ ʧʦʟʚʦʣʷʚʘ ʩʚʦʙʦʜʥʠ ʥʘʜʣʲʞʥʠ ʧʨʝʤʝʩʪʚʘʥʠʷ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʧʨʠ 

ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʪʷʭʥʘʪʘ ʜʲʣʞʠʥʘ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʟʘʜʘʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ ʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʟʘ ʩʲʦʪʚʝʪʥʦʪʦ ʠʟʢʫʩʪʚʝʥʦ ʩʲʦʨʲʞʝʥʠʝ. 

ɺ ʪʫʥʝʣʠ ʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ ʩ ʣʠʤʠʪʠʨʘʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʩʚʝʪʣʠʷ ʦʪʚʦʨ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʪʠʧʦʚʝ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ: 

ʘ) ʥʦʨʤʘʣʥʘ ʝʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ; 

ʙ) ʝʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʥʘʤʘʣʝʥʘ ʩʠʩʪʝʤʥʘ ʚʠʩʦʯʠʥʘ, ʨʝʩʧ. ʩ ʥʘʤʘʣʝʥʠ ʧʦ 

ʜʲʣʞʠʥʘ ʤʝʞʜʫʩʪʲʣʙʠʷ (ʤʝʞʜʫʦʢʘʯʚʘʥʠʷ) ʟʘ ʩʧʘʟʚʘʥʝ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝʪʦ ʟʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʥʘʡ-

ʢʲʩʘʪʘ ʩʪʨʫʥʘ ï 0,6 m; 

ʚ) ʝʜʠʥʠʯʥʘ ʚʝʨʠʞʥʘ ʨʘʚʥʦʝʣʘʩʪʠʯʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʩ ʜʚʝ ʠʟʤʝʩʪʝʥʠ (ʥʘ ʨʘʟʩʪʦʷʥʠʝ 1/2 ʦʪ 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʦʪʦ ʤʝʞʜʫʩʪʨʫʥʠʝ) ʦʪ ʦʧʦʨʥʠʪʝ ʪʦʯʢʠ ʩʪʨʫʥʠ, ʩ ʧʨʦʤʝʥʣʠʚʦ 

ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʠʩʪʝʤʥʘʪʘ ʚʠʩʦʯʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʢʨʝʪʥʘʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʜʦ ʜʦʩʪʠʛʘʥʝ ʥʘ 

ʥʝʡʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ, ʦʧʨʝʜʝʣʝʥʘ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ï ʤʠʥʠʤʘʣʥʘʪʘ 

ʜʲʣʞʠʥʘ ʥʘ ʩʪʨʫʥʠʪʝ ʜʘ ʥʝ ʙʲʜʝ ʧʦ-ʤʘʣʢʘ ʦʪ 70 mm; 

ʛ) ʧʨʦʩʪʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ, ʥʦʩʝʥʘ ʦʪ ʝʣʘʩʪʠʯʥʠ ʥʦʩʝʱʦ-ʬʠʢʩʠʨʘʱʠ ʠ ʠʟʦʣʠʨʘʱʠ ʝʣʝʤʝʥʪʠ; 

ʜ) ʨʝʣʩʦʚʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ, ʟʘʢʨʝʧʝʥʘ ʟʘ ʩʚʦʜʘ ʥʘ ʪʫʥʝʣʘ. ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʦʪ ʢʦʥʪʘʢʪʥʘ 

ʤʨʝʞʘ ʥʘ ʢʦʥʪʘʢʪʥʘ ʨʝʣʩʘ ʩʝ ʦʩʠʛʫʨʷʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʧʝʮʠʘʣʥʘ ʛʨʝʜʘ ʥʘ ʧʨʫʞʠʥʠ. ʊʘʟʠ ʛʨʝʜʘ 

ʛʘʘʥʪʠʨʘ ʧʦʩʪʝʧʝʥʥʦ ʠʟʨʘʚʥʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʘʪʘ ʝʣʘʩʪʠʯʥʦʩʪ ʤʝʞʜʫ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʠ 

ʨʝʣʩʦʚʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ. 

ɿʘ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʠʟʢʫʩʪʚʝʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ ʥʝ ʩʝ ʜʦʧʫʩʢʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʠ 

ʤʨʝʞʠ ʩ ʜʚʘ ʧʘʨʘʣʝʣʥʠ ʢʦʥʪʘʢʪʥʠ ʧʨʦʚʦʜʥʠʢʘ. 

ɿʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʠʟʦʣʘʮʠʷʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ (ʧʦʜ) ʠʟʢʫʩʪʚʝʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʝ ʠʟʦʣʘʪʦʨʠ: ʚʩʠʯʢʠ ʪʠʧʦʚʝ ʢʦʤʧʦʟʠʪʥʠ, ʧʦʣʠʤʝʨʥʠ ʠʣʠ 

ʢʦʤʧʘʫʥʜʥʠ ʠʟʦʣʘʪʦʨʠ, ʧʨʠʣʘʛʘʥʠ ʚ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠʟʚʲʥ ʩʲʦʨʲʞʝʥʠʷʪʘ; 

ʤʘʣʦʛʘʙʘʨʠʪʥʠ ʢʦʤʧʦʟʠʪʥʠ ʠʣʠ ʧʦʣʠʤʝʨʥʠ (ʪʫʥʝʣʥʠ)  ʠʟʦʣʘʪʦʨʠ ʠ ʢʦʤʧʘʫʥʜʥʠ ʠʟʦʣʘʪʦʨʠ. ʇʦ 

ʩʚʦʠʪʝ ʝʣʝʢʪʨʦʠʟʦʣʘʮʠʦʥʥʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠ ʢʘʯʝʩʪʚʘ ʪʝ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ 
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ʩʲʛʣʘʩʥʦ ʪ. 5.7.3 ʟʘ ʥʦʨʤʘʣʥʘ ʠʣʠ ʫʩʠʣʝʥʘ ʠʟʦʣʘʮʠʷ. ʆʧʦʨʥʠʪʝ ʪʦʯʢʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʠʟʦʣʘʪʦʨʠʪʝ 

ʢʲʤ ʩʚʦʜʦʚʝʪʝ ʠʣʠ ʩʪʝʥʠʪʝ ʥʘ ʪʫʥʝʣʠ, ʤʦʩʪʦʚʝ ʠ ʜʨ. ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʠʟʧʲʣʥʝʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʛʠ ʟʘʱʠʪʘʚʘʪ ʦʪ ʪʝʯ ʥʘ ʚʦʜʘ, ʦʙʣʝʜʝʥʷʚʘʥʝ ʠ ʟʘʤʲʨʩʷʚʘʥʝ ʩ ʢʘʣ, ʫʪʘʡʢʠ ʠ ʜʨ. 

ʈʘʟʚʠʚʘʥʝ ʥʘ ʥʝʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠ ʤʦʥʪʠʨʘʥʝ ʥʘ ʢʦʤʧʝʥʩʠʨʘʱʠ ʫʩʪʨʦʡʩʪʚʘ ʚ 

ʪʫʥʝʣʠʪʝ ʥʝ ʩʝ ʨʘʟʨʝʰʘʚʘ. ɺ ʪʫʥʝʣʠ ʩ ʜʲʣʞʠʥʘ ʧʦ-ʛʦʣʷʤʘ ʦʪ 1200 m ʩʝ ʨʘʟʨʝʰʘʚʘ ʩʨʝʜʥʘʪʘ ʯʘʩʪ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʦʪʩʪʦʷʱʘ ʥʘ ʨʘʟʩʪʦʷʥʠʷ ʧʦ-ʛʦʣʝʤʠ ʦʪ 300 m ʦʪ ʢʨʘʡʱʘʪʘ ʥʘ ʪʫʥʝʣʘ, ʜʘ ʙʲʜʝ 

ʠʟʧʲʣʥʷʚʘʥʘ ʢʘʪʦ ʥʝʢʦʤʧʝʥʩʠʨʘʥʘ.   

ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʚʩʷʢʦ ʢʦʥʢʨʝʪʥʦ ʠʟʢʫʩʪʚʝʥʦ ʩʲʦʨʲʞʝʥʠʝ ʩ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʠʟʧ̡ʣʥʝʥʦ ʩʧʦʨʝʜ ʜʝʪʘʡʣʝʥ ʧʨʦʝʢʪ ʩ ʧʣʘʥ, ʥʘʜʣʲʞʝʥ (ʚ ʤʘʱʘʙ 1:2500) ʠ ʥʘʧʨʝʯʝʥ ʧʨʦʬʠʣ ʥʘ 

ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ (ʚ ʤʘʱʘʙ 1:10) ʩ ʪʝʭʥʠʪʝ ʧʨʦʚʝʩʠ ʧʨʠ ʤʘʢʩʠʤʘʣʝʥ 

ʨʝʞʠʤ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʥʘʤʘʣʷʚʘʥʝ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʦʢʘʯʚʘʥʝ 

ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʦʜ ʠʟʢʫʩʪʚʝʥʦʪʦ ʩʲʦʨʲʞʝʥʠʝ ʩʧʨʷʤʦ ʪʘʟʠ ʠʟʚʲʥ ʥʝʛʦ ʧʨʝʭʦʜʠʪʝ ʪʨʷʙʚʘ 

ʜʘ ʩʝ ʠʟʧʲʣʥʷʪ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʜʝʥʠʚʝʣʘʮʠʷʪʘ, ʚ ʝʜʥʦ ʠʣʠ ʥʷʢʦʣʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 

ʤʝʞʜʫʩʪʲʣʙʠ̫ . ɺ ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʧʨʝʭʦʜʲʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʚ ʧʦʚʝʯʝ ʦʪ ʝʜʥʦ 

ʤʝʞʜʫʩʪʲʣʙʠʝ ʥʘʢʣʦʥʲʪ ʥʘ ʚʦʜʝʥʝ (ʛʨʘʜʠʝʥʪʲʪ) ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʚ ʧʲʨʚʦʪʦ ʠ ʧʦʩʣʝʜʥʦʪʦ 

ʦʪ ʪʷʭ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʝ ʧʦ-ʛʦʣʷʤ ʦʪ 1/2 ʦʪ ʜʦʧʫʩʪʠʤʠʷ, ʩʲʛʣʘʩʥʦ ʪ. 5.8.2.2, ʟʘ ʩʲʦʪʚʝʪʥʘʪʘ 

ʤʘʢʩʠʤʘʣʥʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʚ ʫʯʘʩʪʲʢʘ.  

5.8.2.12. ʄʦʥʪʘʞ ʥʘ ʩʠʛʥʘʣʠ ʠ ʪʘʙʝʣʠ 

 ʉʠʛʥʘʣʠʪʝ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʩʲʛʣʘʩʥʦ ʪ.5.7.10 ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʤʝʞʜʫ 

ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʥʘʧʨʝʯʥʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʥʘ 

ʦʪʩʪʦʷʥʠʝ ʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ 1 m ʦʪ ʥʘʧʨʝʯʥʠʢ ʠʣʠ ʢʦʥʟʦʣʘ, ʦʨʠʝʥʪʠʨʘʥʠ ʪʘʢʘ ʯʝ ʜʘ ʙʲʜʘʪ 

ʤʘʢʩʠʤʘʣʥʦ ʚʠʜʠʤʠ ʦʪ ʤʘʰʠʥʠʩʪʠʪʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ. ʊʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʢʨʝʧʝʥʠ ʥʘ 

ʯʝʪʠʨʠ ʩʪʨʫʥʠ : ʝʜʥʘ ʟʘ ʛʦʨʥʠʷ ʚʨʲʭ ʩʲʩ ʩʪʨʫʥʥʘ ʢʣʝʤʘ ʢʲʤ ʥʦʩʝʱʦʪʦ ʚʲʞʝ, ʚʪʦʨʘ - ʟʘ ʜʦʣʥʠʷ ʚʨʲʭ 

ʢʲʤ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʠ ʜʚʝ ï ʟʘ ʩʪʨʘʥʠʯʥʠʪʝ ʚʲʨʭʦʚʝ ʢʲʤ ʰʘʨʥʠʨ ʩ ʫʭʦ ʟʘ ʚʲʞʝ ʥʘ 

ʥʘʧʨʝʯʥʠʢʘ ʠʣʠ ʟʘ ʬʠʢʩʘʪʦʨʥʘʪʘ ʪʨʲʙʘ ʥʘ ʢʦʥʟʦʣʘʪʘ. 

ʆʩʪʘʥʘʣʠʪʝ ʩʠʛʥʘʣʠ ʩʝ ʤʦʥʪʠʨʘʪ ʧʦʢʨʘʡ ʪʨʘʩʝʪʦ ʥʘ ʣʠʥʠʷʪʘ, ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʅʘʨʝʜʙʘ ˉ 

58. 

ʊʘʙʝʣʠʪʝ ʧʦ ʪ.5.7.10.2 ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʪʠʨʘʪ ʥʘ ʚʩʝʢʠ  ʩʪʲʣʙ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʚ 

ʩʲʯʝʪʘʥʠʝ ʩ ʥʝʛʦʚʘʪʘ ʥʦʤʝʨʘʮʠʷ ʠ ʥʘ ʚʩʝʢʠ ʧʨʝʜʧʘʟʝʥ ʱʠʪ ʦʪ ʤʦʥʪʠʨʘʥʠʪʝ ʦʛʨʘʞʜʝʥʠʷ. ʊʘʙʝʣʠʪʝ 

ʧʦ ʪ.5.7.10.2-1) ʩʝ ʧʦʩʪʘʚʷʪ ʥʘ ʚʩʠʯʢʠ ʩʪʲʣʙʦʚʝ ʥʘ ʚʠʩʦʯʠʥʘ 1,80 m ʦʪ ʢʦʪʘ ʛʣʘʚʘ ʨʝʣʩʘ. 

5.8.3. ɿʘʭʨʘʥʚʘʱʠ, ʦʙʭʦʜʥʠ ʠ ʫʩʠʣʚʘʱʠ ʧʨʦʚʦʜʥʠʮʠ   

ʊʠʧʘ ʠ ʩʝʯʝʥʠʝʪʦ ʥʘ ʟʘʭʨʘʥʚʘʱʠʪʝ, ʦʙʭʦʜʥʠʪʝ ʠ ʫʩʠʣʚʘʱʠ ʧʨʦʚʦʜʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʦʧʨʝʜʝʣʝʥʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʦʪʦ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ʉʝʯʝʥʠʝʪʦ ʥʘ 

ʟʘʭʨʘʥʚʘʱʠʪʝ ʠ ʦʙʭʦʜʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʚ ʤʝʜʝʥ ʝʢʚʠʚʘʣʝʥʪ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʦ ʦʪ 

ʩʝʯʝʥʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʪʦʤʘʥʝʥʠ ʠ ʢʦʤʙʠʥʠʨʘʥʠ ɸʉ 

(ʘʣʫʤʠʥʠʝʚʠ ʩʲʩ ʩʪʦʤʘʥʝʥʘ ʩʲʨʮʝʚʠʥʘ) ʧʨʦʚʦʜʥʠʮʠ. 

ʇʨʦʚʦʜʥʠʮʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʩʲʩ ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʠ ʩʲʩ ʩʪʨʝʣʠ ʥʘ 

ʧʨʦʚʝʩʘ ʩʲʛʣʘʩʥʦ ʤʦʥʪʘʞʥʠ ʪʘʙʣʠʮʠ, ʜʘʜʝʥʠ ʩ ʧʨʦʝʢʪʘ.  

ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʯʫʛʫʥʝʥʘ ʠʣʠ ʩʪʦʤʘʥʝʥʘ ʧʦʮʠʥʢʦʚʘʥʘ ʘʨʤʘʪʫʨʘ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ 

ʘʣʫʤʠʥʠʝʚʠ ʨʝʩʧ. ʤʝʜʥʠ ʧʨʦʚʦʜʥʠʮʠ ʤʝʩʪʘʪʘ ʥʘ ʪʷʭʥʦʪʦ ʩʚʲʨʟʚʘʥʝ ʢʲʤ ʘʨʤʘʪʫʨʘʪʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʦʪ ʝʣʝʢʪʨʦʭʠʤʠʯʥʘ ʝʨʦʟʠʷ ʯʨʝʟ ʙʘʥʜʘʞʠʨʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʩ ʘʣʫʤʠʥʠʝʚʘ ʨʝʩʧ. 

ʤʝʜʥʘ ʣʝʥʪʘ ʠʣʠ ʛʠʣʟʠ. 

ɿʘʭʨʘʥʚʘʱʠʪʝ, ʦʙʭʦʜʥʠʪʝ ʠ ʫʩʠʣʚʘʱʠ ʧʨʦʚʦʜʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʧʦʣʦʞʝʥʠ ʩʧʨʷʤʦ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʘʢʘ, ʯʝ: 
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- ɼʘ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʨʝʤʦʥʪʥʠ, ʧʨʦʬʠʣʘʢʪʠʯʥʠ ʠ ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠ ʨʘʙʦʪʠ ʧʦ 

ʪʷʭ ʙʝʟ ʜʘ ʩʝ ʥʘʣʘʛʘ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʚ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʦʙʨʘʪʥʦ ï ʟʘ ʠʟʚʲʨʰʚʘʥʝ 

ʥʘ ʨʘʙʦʪʠ ʧʦ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʙʝʟ ʜʘ ʩʝ ʠʟʢʣʶʯʚʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʚ ʪʝʟʠ ʧʨʦʚʦʜʥʠʮʠ; 

- ɺ̡ ʟʤʦʞʥʠʪʝ ʤʘʢʩʠʤʘʣʥʠ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʚʝʪʨʦʚʦ 

ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʪʷʭ ʜʘ ʥʝ ʚʦʜʷʪ ʜʦ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʠʟʦʣʘʮʠʦʥʥʠʪʝ ʨʘʟʩʪʦʷʥʠʷ ʜʦ ʟʘʟʝʤʝʥʠ ʯʘʩʪʠ 

ʠ ʧʦʤʝʞʜʫ ʠʤ; 

- ʆʪʩʪʦʷʥʠʷʪʘ ʦʪ ʥʘʡ-ʥʠʩʢʦ ʨʘʟʧʦʣʦʞʝʥʘʪʘ ʯʘʩʪ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘʜ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʪʝʨʝʥʘ, 

ʩʛʨʘʜʠ, ʩʲʦʨʲʞʝʥʠʷ ʠ ʪ.ʥ. ʧʨʠ ʪʷʭʥʦʪʦ ʤʘʢʩʠʤʘʣʥʦ ʦʙʣʝʜʝʥʷʚʘʥʝ ʜʘ ʥʝ ʙʲʜʘʪ ʧʦ-ʤʘʣʢʠ ʦʪ 

ʤʠʥʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʠʪʝ ʩʲʛʣʘʩʥʦ ʪ.5.8.2.4. 

5.8.4. ɿʘʟʝʤʷʚʘʥʝ 

 ɿʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʟʘʱʠʪʘ ʦʪ ʧʦʧʘʜʘʥʝ ʧʦʜ ʜʦʧʠʨʥʠ, ʢʨʘʯʥʠ ʠ ʠʥʜʫʢʪʠʨʘʥʠ ʥʘʧʨʝʞʝʥʠʷ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʟʝʤʝʥʠ ʚʩʠʯʢʠ, ʥʘʤʠʨʘʱʠ ʩʝ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʧʦ-ʤʘʣʢʦ ʠʣʠ ʨʘʚʥʦ ʥʘ 5 m ʦʪ ʦʩʪʘ 

ʥʘ ʥʘʡ-ʙʣʠʟʢʠʷ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥ ʢʦʣʦʚʦʟ, ʤʝʪʘʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʠʤʝʥʥʦ: 

- ʄʝʪʘʣʥʠʪʝ ʩʪʲʣʙʦʚʝ, ʦʧʦʨʥʠʪʝ ʠ ʬʠʢʩʠʨʘʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ, ʚʩʠʯʢʠ ʤʝʪʘʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʟʘʢʨʝʧʚʘʥʠʷ ʢʲʤ ʞʝʣʝʟʦʙʝʪʦʥʥʠ ʩʪʲʣʙʦʚʝ ʥʘ ʢʦʥʟʦʣʠ, 

ʨʘʟʝʜʠʥʠʪʝʣʠ, ʟʘʜʚʠʞʚʘʥʠʷ, ʨʘʟʨʷʜʥʠʮʠ ʠ ʜʨ. 

- ʆʧʦʨʥʠ ʠ ʬʠʢʩʠʨʘʱʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ (ʧʦʜ) ʠʟʢʫʩʪʚʝʥʠ 

ʩʲʦʨʲʞʝʥʠʷ; 

- ʇʠʣʦʥʠ ʠ ʤʝʪʘʣʥʠ ʩʪʲʣʙʦʚʝ ʟʘ ʦʩʚʝʪʣʝʥʠʝ, ʩʚʝʪʦʬʦʨʠ, ʤʦʩʪʦʚʝ, ʧʘʩʘʨʝʣʢʠ, ʤʝʪʘʣʥʠ ʧʦʢʨʠʚʠ 

ʥʘ ʩʛʨʘʜʠ, ʦʛʨʘʜʠ, ʢʨʘʥʦʚʝ, ʧʝʨʠʣʘ ʠ ʧʘʨʘʧʝʪʠ, ʪʨʲʙʦʧʨʦʚʦʜʠ, ʨʝʢʣʘʤʥʠ ʧʘʥʘ, ʟʘʱʠʪʥʠ 

ʦʛʨʘʞʜʝʥʠʷ, ʧʨʦʪʠʚʦʩʚʣʘʯʠʱʥʠ ʤʨʝʞʠ ʠ ʜʨ. 

ʀʟʧʲʣʥʝʥʠʝ: 

1) ɿʘʟʝʤʣʝʥʠʷʪʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʢʘʪʦ ʠʥʜʠʚʠʜʫʘʣʥʠ ʠʣʠ ʛʨʫʧʦʚʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʣʘʥʘ ʟʘ 
ʟʘʟʝʤʷʚʘʥʝʪʦ ʚ ʛʘʨʠ ʠ ʦʪʢʨʠʪʠ ʧʲʪʠʱʘ ʢʲʤ ʜʝʪʘʡʣʥʠʷ ʧʨʦʝʢʪ.  

- ʇʨʠ ʦʪʩʲʩʪʚʠʝ ʥʘ ʦʙʨʘʪʝʥ ʬʠʜʝʨ ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʯʘʩʪ ʦʪ ʟʘʟʝʤʣʝʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʧʲʣʥʷʚʘʪ ʠʥʜʠʚʠʜʫʘʣʥʠ, ʧʦ ʝʜʠʥ ʙʨʦʡ ʟʘ ʚʩʷʢʘ ʤʝʪʘʣʥʘ ʢʦʥʩʪʨʫʢʮʠʷ, ʟʘ ʢʦʷʪʦ ʩʝ ʠʟʠʩʢʚʘ 

ʟʘʟʝʤʷʚʘʥʝ;  

- ʉ ʜʚʦʡʥʠ ʟʘʟʝʤʠʪʝʣʥʠ ʧʨʦʚʦʜʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʟʘʟʝʤʷʚʘʥʝʪʦ ʥʘ: ʩʪʲʣʙʦʚʝ, 
ʨʘʟʧʦʣʦʞʝʥʠ ʥʘ ʦʙʱʦʜʦʩʪʲʧʥʠ ʤʝʩʪʘ, ʢʘʪʦ: ʧʝʨʦʥʠ, ʨʘʤʧʠ ʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʢʘʯʚʘʥʝ ʠ ʩʣʠʟʘʥʝ ʥʘ 

ʧʲʪʥʠʮʠ, ʧʨʝʣʝʟʠ, ʧʘʩʘʨʝʣʢʠ, ʤʝʩʪʘ ʟʘ ʪʦʚʘʨʥʦ ï ʨʘʟʪʦʚʘʨʥʠ ʨʘʙʦʪʠ ʠ ʜʨ., ʢʘʢʪʦ ʠ ʩʪʲʣʙʦʚʝ, ʥʘ 

ʢʦʠʪʦ ʩʘ ʤʦʥʪʠʨʘʥʠ ʨʘʟʝʜʠʥʠʪʝʣʠ, ʨʘʟʨʷʜʥʠʮʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʥʝʪʷʛʦʚʠ 

ʢʦʥʩʫʤʘʪʦʨʠ ʠ ʦʪʚʦʜʠ ʦʪ ʛʨʫʧʦʚʠ ʟʘʟʝʤʠʪʝʣʥʠ ʚʲʞʝʪʘ. ɺʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʝʜʠʥʠʷʪ ʟʘʟʝʤʠʪʝʣʝʥ 

ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥ ʜʠʨʝʢʪʥʦ ʢʲʤ ʩʲʦʪʚʝʪʥʠʷ ʘʧʘʨʘʪ ʠʣʠ ʧʨʦʚʦʜʥʠʢ, ʘ ʚʪʦʨʠʷʪ ï 

ʢʲʤ ʩʪʲʣʙʘ. ʄʝʪʘʣʥʠ ʢʦʥʩʪʨʫʢʮʠʠ (ʤʦʩʪʦʚʝ, ʧʦʜʢʨʘʥʦʚʠ ʨʝʣʩʦʚʠ ʣʠʥʠʠ ʠ ʜʨ.) ʩ ʜʲʣʞʠʥʘ ʧʦ-

ʛʦʣʷʤʘ ʦʪ 30 m ʩʲʱʦ ʩʝ ʟʘʟʝʤʷʚʘʪ ʩ ʜʚʝ ʟʘʟʝʤʣʝʥʠʷ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʜʚʘʪʘ ʠʤ ʢʨʘʷ, ʘ ʧʨʠ ʛʦʣʷʤʘ 

ʜʲʣʞʠʥʘ ï ʩ ʜʦʧʲʣʥʠʪʝʣʝʥ ʙʨʦʡ ʟʘʟʝʤʣʝʥʠʷ, ʨʘʟʧʦʣʘʛʘʥʠ ʤʝʞʜʫ ʢʨʘʡʥʠʪʝ ʥʘ ʨʘʟʩʪʦʷʥʠʷ ʧʦʤʝʞʜʫ 

ʠʤ ʥʝ ʧʦ-ʛʦʣʝʤʠ ʦʪ 50 m. 

-  ʉʪʲʣʙʦʚʝʪʝ, ʥʦʩʝʱʠ ʛʲʚʢʘʚ ʠʣʠ ʪʚʲʨʜ ʥʘʧʨʝʯʥʠʢ ʩʲʱʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʟʝʤʷʚʘʥʠ 

ʠʥʜʠʚʠʜʫʘʣʥʦ ʠʣʠ ʚʢʣʶʯʚʘʥʠ ʢʲʤ ʛʨʫʧʦʚʠ ʟʘʟʝʤʣʝʥʠʷ. ɼʦʧʫʩʢʘ ʩʝ, ʧʨʠ ʚʝʨʦʷʪʝʥ ʨʠʩʢ ʟʘ 

ʥʘʨʫʰʘʚʘʥʝ ʨʘʙʦʪʘʪʘ ʥʘ ʦʩʠʛʫʨʠʪʝʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʚ ʛʘʨʘʪʘ, ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʷʚʘʥʦ ʟʘʟʝʤʷʚʘʥʝ 

ʩʘʤʦ ʥʘ ʝʜʥʘʪʘ ʨʝʜʠʮʘ ʩʪʲʣʙʦʚʝ ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʤʝʭʘʥʠʯʥʠʪʝ ʚʨʲʟʢʠ ʥʘ ʥʘʧʨʝʯʥʠʪʝ ʚʲʞʝʪʘ ʠʣʠ 

ʪʚʲʨʜʠʪʝ ʥʘʧʨʝʯʥʠʮʠ ʢʲʤ ʩʪʲʣʙʦʚʝʪʝ ʩʘ ʰʫʥʪʠʨʘʥʠ ʩ ʤʝʜʥʠ ʛʲʚʢʘʚʠ ʧʨʦʚʦʜʥʠʮʠ ʩʲʩ ʩʝʯʝʥʠʝ ʥʝ 

ʧʦ-ʤʘʣʢʦ ʦʪ 25 mm2. 

- ɻʨʫʧʦʚʦ ʟʘʟʝʤʷʚʘʥʝ ʥʘ ʩʪʲʣʙʦʚʝ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʣʘʛʘʥʦ ʚ ʩʣʫʯʘʠ ʥʘ 

ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʩʪʲʣʙʦʚʝʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʥʘ ʠʣʠ ʟʘʜ ʧʝʨʦʥʠ, ʚ ʛʲʨʣʦʚʠʥʠʪʝ ʥʘ ʛʘʨʠ, ʚ 

ʟʦʥʠʪʝ ʟʘ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʩʝʢʮʠʦʥʥʠʪʝ ʨʘʟʝʜʠʥʠʪʝʣʠ ʧʨʠ ʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠ ʜʨ. ɺ 

ʪʫʥʝʣʠ ʟʘʟʝʤʷʚʘʥʝʪʦ ʥʘ ʦʧʦʨʥʠʪʝ ʠ ʬʠʢʩʘʪʦʨʥʠ ʪʦʯʢʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʩʘʤʦ ʩ ʛʨʫʧʦʚ 

ʟʘʟʝʤʠʪʝʣʝʥ ʧʨʦʚʦʜʥʠʢ, ʟʘʢʨʝʧʝʥ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʝʜʥʘ ʦʪ ʩʪʝʥʠʪʝ ʥʘ ʪʫʥʝʣʘ ʥʘ ʚʠʩʦʯʠʥʘ ʥʝ ʧʦ-

ʤʘʣʢʦ ʦʪ 3,0 m ʦʪ ʥʠʚʦʪʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ.  



ʊʉ - ɾʀ-007 (2019) ʩʪʨ. 85 

 

2) ʀʥʜʠʚʠʜʫʘʣʥʠʪʝ ʟʘʟʝʤʣʝʥʠʷ ʠ ʦʪʚʦʜʠʪʝ ʦʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʟʘ ʛʨʫʧʦʚʦ ʟʘʟʝʤʷʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʧʲʣʥʷʚʘʪ ʩʲʩ ʟʘʟʝʤʠʪʝʣʝʥ ʝʜʥʦʞʠʣʝʥ ʧʨʦʚʦʜʥʠʢ ʩ ʧʦʣʠʤʝʨʥʦ ʧʦʢʨʠʪʠʝ ʠ ʩʝʯʝʥʠʝ 80 mm2 (DIN 

43137), ʩ ʧʦʮʠʥʢʦʚʘʥʦ ʩʪʦʤʘʥʝʥʦ ʚʲʞʝ 1ʭ19 ʩ ʜʠʘʤʝʪʲʨ 10 mm, ʟʘʱʠʪʝʥʦ ʩ ʪʝʨʤʦʩʚʠʚʘʝʤ ʰʣʘʫʭ ʩ 

UV ʟʘʱʠʪʘ ʠʣʠ ʩ ʪʦʧʣʦ ʧʦʮʠʥʢʦʚʘʥʦ ʙʝʪʦʥʥʦ ʞʝʣʷʟʦ ʩ ʜʠʘʤʝʪʲʨ Ï 10 mm. ʂʘʪʦ ʧʨʦʚʦʜʥʠʢ ʟʘ 

ʛʨʫʧʦʚʦ ʟʘʟʝʤʷʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʙʨʦʥʟʦʚʦ ʚʲʞʝ (Bz II) ʩʲʩ ʩʝʯʝʥʠʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 50 

mm2. 

3) ɿʘʟʝʤʠʪʝʣʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʧʦ ʫʢʘʟʘʥʠʷ ʚ ʧʨʦʝʢʪʘ ʥʘʯʠʥ: ʢ̡ ʤ  

ʝʜʥʘ ʦʪ ʨʝʣʩʠʪʝ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʩ ʙʦʣʪʦʚʘ ʚʨʲʟʢʘ ʢʲʤ ʥʝʡʥʦʪʦ ʩʪʝʙʣʦ ʠʣʠ ʢʲʤ ʩʨʝʜʥʘ ʪʦʯʢʘ ʥʘ 

ʜʨʦʩʝʣ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ. ʀʟʚʝʞʜʘʥʝʪʦ ʥʘ ʟʘʟʝʤʠʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ ʢʲʤ ʩʪʲʣʙʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʠʟʧʲʣʥʝʥʦ ʫʩʧʦʨʝʜʥʦ ʥʘ ʨʝʣʩʦʚʦʪʦ ʩʢʨʝʧʣʝʥʠʝ ʧʦ ʛʦʨʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʚʲʥʰʥʠʷ ʢʨʘʡ ʥʘ ʥʘʡ-ʙʣʠʟʢʠʷ 

ʪʨʘʚʝʨʩ ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʩʝ ʥʘʣʘʛʘ ʨʘʟʢʘʯʚʘʥʝ ʥʘ ʟʘʟʝʤʠʪʝʣʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʜʙʠʚʥʠ ʨʘʙʦʪʠ ʧʦ 

ʞʝʣʝʟʥʠʷ ʧʲʪ. ɺ ʦʩʪʘʥʘʣʘʪʘ ʩʠ ʯʘʩʪ ʜʦ ʩʪʲʣʙʘ ʟʘʟʝʤʠʪʝʣʥʠʷ ʧʨʦʚʦʜʥʠʢ ʩʝ ʧʦʣʘʛʘ ʟʘʢʨʠʪʦ. 

ɼʚʦʡʥʠʪʝ ʟʘʟʝʤʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʘʟʧʦʣʘʛʘʥʠ ʠ ʩʚʲʨʟʚʘʥʠ ʩ ʨʝʣʩʘʪʘ ʩʠʤʝʪʨʠʯʥʦ ʥʘ ʨʝʣʩʦʚʦʪʦ 

ʩʢʨʝʧʣʝʥʠʝ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ 300 mm ʦʪ ʥʝʛʦ. 

4) ʉʪʲʣʙʦʚʝʪʝ ʥʘ ʬʠʜʝʨʥʠ ʣʠʥʠʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʜʘʣʝʯ ʦʪ ʞʝʣʝʟʥʠʷ ʧʲʪ ʩʝ ʟʘʟʝʤʷʚʘʪ ʢʤ̡ 

ʦʙʨʘʪʥʠʪʝ ʬʠʜʝʨʠ, ʘʢʦ ʠʤʘ ʧʨʝʜʚʠʜʝʥʠ ʪʘʢʠʚʘ ʠʣʠ ʢʲʤ ʩʧʝʮʠʘʣʥʦ ʤʦʥʪʠʨʘʥʠ ʧʨʦʚʦʜʥʠʮʠ ʟʘ 

ʪʷʭʥʦʪʦ ʛʨʫʧʦʚʦ ʟʘʟʝʤʷʚʘʥʝ. ɺ ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʪʝʟʠ ʧʨʦʚʦʜʥʠʮʠ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 

400 m ʥʘ ʚʩʝʢʠ ʪʝʭʝʥ ʢʨʘʡ ʠ ʥʘ ʨʘʟʩʪʦʷʥʠʷ ʥʝ ʧʦʚʝʯʝ ʦʪ 200 m ʤʝʞʜʫ ʢʨʘʡʱʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʧʨʝʜʚʠʜʝʥʠ ʦʪʚʦʜʠ ʟʘ ʚʨʲʟʢʘ ʢʲʤ ʨʝʣʩʘ ʠʣʠ ʩʨʝʜʥʘ ʪʦʯʢʘ ʥʘ ʜʨʦʩʝʣ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ. ɸʢʦ ʩʝ 

ʥʘʣʘʛʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʦʪʚʦʜʠʪʝ ʜʘ ʧʨʝʚʠʰʘʚʘ 200 m ʪʦ ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʜʠʨʝʢʪʥʦʪʦ ʠʤ ʟʘʟʝʤʷʚʘʥʝ 

ʢʲʤ ʠʥʜʠʚʠʜʫʘʣʥʠ ʟʘʟʝʤʠʪʝʣʥʠ ʢʦʥʪʫʨʠ ʩʲʩ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʟʘʟʝʤʣʝʥʠʝʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʩʧʝʮʠʬʠʯʥʦʪʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʟʝʤʷʪʘ ʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ ʧʦʩʦʯʝʥʠʪʝ ʚ ʪʘʙʣʠʮʘʪʘ ʩʪʦʡʥʦʩʪʠ: 

ʉʧʝʮʠʬʠʯʥʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʟʝʤʷʪʘ, 

[Ý/cm] 

ʉʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʟʘʟʝʤʠʪʝʣʷ ʧʨʝʟ 

ʣʝʪʥʠʷ ʧʝʨʠʦʜ ï ʥʝ ʧʦʚʝʯʝ ʦʪ [Ý] 

< 1.104 10 

² 1.104 < 5.104 15 

² 5.104 < 10.104 20 

² 1.104  30 

5) ɿʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠʪʝ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ ʥʝʪʷʛʦʚʠ ʢʦʥʩʫʤʘʪʦʨʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʝʜʚʠʜʝʥʦ ʠ 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʟʘʟʝʤʷʚʘʥʝ ʢʲʤ ʠʥʜʠʚʠʜʫʘʣʥʠ ʟʘʟʝʤʠʪʝʣʥʠ ʢʦʥʪʫʨʠ ʩʲʩ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ 

ʟʘʟʝʤʣʝʥʠʝʪʦ ʩʲʛʣʘʩʥʦ ʪʘʙʣʠʮʘʪʘ. 

6) ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʚ ʟʘʟʝʤʠʪʝʣʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʜʘ ʙʲʜʘʪ ʚʨʷʟʚʘʥʠ ʨʘʟʨʷʜʥʠʮʠ ʠʣʠ ʠʩʢʨʦʚʠ 

ʤʝʞʜʠʥʠ.  

5.8.5. ɿʘʱʠʪʘ ʦʪ ʧʨʝʥʘʧʨʝʞʝʥʠʷ 

 ɿʘ ʟʘʱʠʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʦʪ ʥʘʡ-ʨʘʟʣʠʯʥʠʪʝ ʚʲʟʥʠʢʚʘʱʠ ʚ ʥʝʷ 

ʧʨʝʥʘʧʨʝʞʝʥʠʷ ï ʢʦʤʫʪʘʮʠʦʥʥʠ, ʘʪʤʦʩʬʝʨʥʠ, ʢʨʘʪʢʦʪʨʘʡʥʠ ʠ ʜʲʣʛʦʪʨʘʡʥʠ, ʫʩʪʘʥʦʚʝʥʠ, ʧʨʝʭʦʜʥʠ 

ʠ ʜʨ. ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʝʪʘʣ ï ʦʢʩʠʜʥʠ ʦʪʚʦʜʠʪʝʣʠ ʙʝʟ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʩʲʛʣʘʩʥʦ ʪ. 5.7.8, 

ʥʘʨʠʯʘʥʠ ʧʦ-ʥʘʪʘʪʲʢ ʩʘʤʦ ʦʪʚʦʜʠʪʝʣʠ. 

ʆʪʚʦʜʠʪʝʣʠʪʝ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʚ ʢʦʤʧʣʝʢʪ ʩ ʠʟʦʣʘʮʠʦʥʥʘ ʧʣʘʥʢʘ, ʨʘʟʝʜʠʥʠʪʝʣ ʠ 

ʟʘʟʝʤʠʪʝʣʥʦ ʚʲʞʝ. ʀʟʦʣʘʮʠʦʥʥʘʪʘ ʧʣʘʥʢʘ ʜʘ ʝ ʠʟʨʘʙʦʪʝʥʘ ʦʪ ʩʪʲʢʣʦʥʘʧʲʣʥʝʥ ʧʦʣʠʝʩʪʝʨ, ʚ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʪʘʥʜʘʨʪ ɹɼʉ EN 60099-4:2014 - ɺʝʥʪʠʣʥʠ ʦʪʚʦʜʠ. ʏʘʩʪ 4: ʄʝʪʘʣʦʦʢʩʠʜʥʠ 

ʚʝʥʪʠʣʥʠ ʦʪʚʦʜʠ ʙʝʟ ʨʘʟʨʷʜʥʠʮʠ ʟʘ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʤʝʥʣʠʚʦ ʥʘʧʨʝʞʝʥʠʝ (IEC 60099-

4:2014); ʈʘʟʝʜʠʥʠʪʝʣʷʪ ʟʘ ʚʝʥʪʠʣʥʠ ̫ʦʪʚʦʜʠʪʝʣ ʜʘ ʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʪʘʥʜʘʨʪ ɹɼʉ EN 60099-

4:2014 - ɺʝʥʪʠʣʥʠ ʦʪʚʦʜʠ. ʏʘʩʪ 4: ʄʝʪʘʣʦʦʢʩʠʜʥʠ ʚʝʥʪʠʣʥʠ ʦʪʚʦʜʠ ʙʝʟ ʨʘʟʨʷʜʥʠʮʠ ʟʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʤʝʥʣʠʚʦ ʥʘʧʨʝʞʝʥʠʝ (IEC 60099-4:2014); ɿʘʟʝʤʠʪʝʣʥʦʪʦ ʚʲʞʝ ʜʘ 

ʙʲʜʝ ʛ̡ ʚʢʘʚʦ ʤʝʜʥʦ ʚʲʞʝ 25 ʤʤ2  ʩ ʤʝʜʥʠ ʢʘʙʝʣʥʠ ʦʙʫʚʢʠ. 
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ʆʪʚʦʜʠʪʝʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʚ ʤʝʩʪʘʪʘ, ʢʲʜʝʪʦ ʩʝ ʠʟʤʝʥʷ ʚʲʣʥʦʚʦʪʦ 

ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʢʲʜʝʪʦ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʝʥʘʧʨʝʞʝʥʠʷʪʘ ʝ ʦʩʦʙʝʥʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ, ʘ ʠʤʝʥʥʦ: 

- ɺ ʛʲʨʣʦʚʠʥʠʪʝ ʥʘ ʛʘʨʠʪʝ ʦʪʢʲʤ ʩʪʨʘʥʘʪʘ ʥʘ ʦʪʢʨʠʪʠʪʝ ʧʲʪʠʱʘ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʥʝ ʧʦʚʝʯʝ ʦʪ ʝʜʥʦ 

ʤʝʞʜʫʩʪʲʣʙʠʝ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʠʟʦʣʠʨʘʱʠʪʝ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ; 

- ʆʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʥʝʫʪʨʘʣʥʠ ʚʩʪʘʚʢʠ; 

- ʅʘ ʠʟʚʦʜʠʪʝ ʦʪ ʟʘʢʨʠʪʠʪʝ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʪʷʛʦʚʠʪʝ ʧʦʜʩʪʘʥʮʠʠ: ʧʨʠ ʚʲʟʜʫʰʥʦ 

ʠʟʧʲʣʥʝʥʠʝ ï ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ 100 m ʦʪ ʧʨʦʭʦʜʥʠʪʝ ʠʟʦʣʘʪʦʨʠ, ʧʨʠ ʢʘʙʝʣʥʦ ï ʚ 

ʤʷʩʪʦʪʦ ʥʘ ʩʚʲʨʟʚʘʥʝ ʥʘ ʢʘʙʝʣʥʠʷ ʠʟʣʘʟ ʢʲʤ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ; 

- ɺ ʤʝʩʪʘʪʘ ʥʘ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝ ʥʘ ʚʲʟʜʫʰʥʠ ʬʠʜʝʨʥʠ ʣʠʥʠʠ ʢʲʤ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʘʢʦ 

ʪʷʭʥʘʪʘ ʜʲʣʞʠʥʘ ʝ ʧʦ-ʛʦʣʷʤʘ ʦʪ 100 m ʠ ʥʘ ʩʲʩʝʜʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ ʥʷʤʘ ʜʨʫʛʘ ʟʘʱʠʪʘ ʦʪ 

ʧʨʝʥʘʧʨʝʞʝʥʠʷ; 

- ɺ ʤʝʩʪʘʪʘ ʥʘ ʧʨʝʭʦʜ ʥʘ ʚʲʟʜʫʰʥʠ ʣʠʥʠʠ ʚ ʢʘʙʝʣʥʠ ʠ ʦʙʨʘʪʥʦ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʨʠ ʟʘʤʷʥʘ ʥʘ 

ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʩ ʢʘʙʝʣ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʠʤ  ʧʨʝʟ ʠʟʢʫʩʪʚʝʥʠ 

ʩʲʦʨʲʞʝʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥ ʛʘʙʘʨʠʪ; 

- ʇʨʝʜ ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ (ʪʫʥʝʣʠ ʠ ʤʦʩʪʦʚʝ) ï ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʩʲʦʨʲʞʝʥʠʝʪʦ; 

- ʇʨʠ ʛʨʫʧʘʪʘ ʛʘʨʦʚʠ ʨʘʟʝʜʠʥʠʪʝʣʠ ʧʨʠ ʨʘʟʩʪʦʷʥʠʝ ʥʝ ʧʦʚʝʯʝ ʦʪ ʝʜʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ ʦʪ ʥʝʷ; 

- ɺ ʤʝʩʪʘʪʘ ʥʘ ʧʨʠʩʲʝʜʠʥʷʚʘʥʝ ʢʲʤ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʟʘ ʨʘʟʣʠʯʥʠ 

ʥʝʪʷʛʦʚʠ ʥʫʞʜʠ. 

ʆʪʚʦʜʠʪʝʣʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʤʦʥʪʠʨʘʪ ʪʘʢʘ, ʯʝ ʪʝʭʥʠʪʝ ʚʨʲʟʢʠ ʩʲʩ ʟʘʱʠʪʘʚʘʥʠʪʝ  ʢʦʥʪʘʢʪʥʘ 

ʤʨʝʞʘ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʠ ʜʨ. ʠ ʩʲʩ ʟʘʟʝʤʠʪʝʣʠʪʝ ʜʘ ʙʲʜʘʪ ʤʘʢʩʠʤʘʣʥʦ ʢʲʩʠ (ʞʝʣʘʪʝʣʥʦ ʥʝ ʧʦ-

ʜʲʣʛʠ ʦʪ 1,0 m). ɿʘ ʮʝʣʪʘ ʩʝ ʜʦʧʫʩʢʘ ʦʪʚʦʜʠʪʝʣʠʪʝ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʠ ʢʘʪʦ ʩʪʦʷʱʠ ʠʟʦʣʘʪʦʨʠ. 

2.8.6. ʇʨʝʩʠʯʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ ʜʨʫʛʠ ʚʲʟʜʫʰʥʠ ʣʠʥʠʠ 

ʇʨʝʩʠʯʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ ʚʲʟʜʫʰʥʠ ʣʠʥʠʠ ʩ ʥʘʧʨʝʞʝʥʠʝ ʜʦ 1000 V, 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠ ʩʲʦʙʱʠʪʝʣʥʠ ʣʠʥʠʠ, ʚʲʟʜʫʰʥʠ ʧʨʦʚʦʜʥʠʮʠ ʥʘ ʪʝʣʝʚʠʟʠʦʥʥʠ, ʠʥʪʝʨʥʝʪ ʠ ʜʨ. 

ʤʨʝʞʠ, ʙʝʟ ʢʘʙʝʣʠʨʘʥʝ ʥʝ ʩʝ ʨʘʟʨʝʰʘʚʘ.  

ʇʨʝʩʠʯʘʥʝ ʩ ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ ʩ ʥʘʧʨʝʞʝʥʠʝ ʥʘʜ 1 kV 

ʇʨʝʩʠʯʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʙʝʟ ʢʘʙʝʣʠʨʘʥʝ ʩʝ ʨʘʟʨʝʰʘʚʘ ʩʘʤʦ ʦʪ ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ ʩ 

ʥʘʧʨʝʞʝʥʠʝ ʥʘʜ 1 kV (ʚʲʟʜʫʰʥʠ ʝʣʝʢʪʨʦʧʨʦʚʦʜʥʠ ʣʠʥʠʠ ï ɺʃ), ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʧʨʝʩʠʯʘʥʝʪʦ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʅʘʨʝʜʙʘ ˉ 3 ʥʘ ʄɽɽʈ ʟʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʫʨʝʜʙʠ ʠ ʝʣʝʢʪʨʦʧʨʦʚʦʜʥʠʪʝ ʣʠʥʠʠ, ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ʒʛʲʣʲʪ ʥʘ ʧʨʝʩʠʯʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ ʚʲʟʤʦʞʥʦʩʪ ʨʘʚʝʥ ʠʣʠ ʙʣʠʟʲʢ ʜʦ 900. ɼʦʧʫʩʢʘ ʩʝ ʚ 

ʠʟʢʣʶʯʠʪʝʣʥʠ ʩʣʫʯʘʠ ʪʦʟʠ ʲʛʲʣ ʜʘ ʙʲʜʝ ʥʘʤʘʣʝʥ, ʥʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʲʢ ʦʪ 400. 

- ɿʘʙʨʘʥʷʚʘ ʩʝ ʚ ʨʘʡʦʥʠ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʠʣʠ ʧʦʜʣʝʞʘʱʠ ʥʘ ʝʣʝʢʪʨʠʬʠʢʘʮʠʷ ʛʘʨʠ ʜʘ ʩʝ 

ʧʨʝʜʚʠʞʜʘʪ ʠ ʠʟʛʨʘʞʜʘʪ ʥʦʚʠ ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ.  

- ʇʨʠ ʩʙʣʠʞʘʚʘʥʝ ʥʘ ɺʃ ʩ ʞʝʣʝʟʦʧʲʪʥʘ ʣʠʥʠʷ ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʩʪʲʣʙʦʚʝʪʝ ʥʘ ɺʃ ʜʦ 

ʩʪʨʦʠʪʝʣʥʠʷ ʛʘʙʘʨʠʪ ʥʘ ʥʝʝʣʝʢʪʨʠʬʠʮʠʨʘʥʘ ʣʠʥʠʷ ʠʣʠ ʜʦ ʦʩʪʘ ʥʘ ʩʪʲʣʙʦʚʥʘʪʘ ʣʠʥʠʷ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠʪʝ ʞʧ ʣʠʥʠʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘʡ-ʤʘʣʢʦ ʨʘʚʥʦ ʥʘ 

ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʩʪʲʣʙʘ ʥʘ ɺʃ ʧʣʶʩ 3 m ʟʘ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ, ʘ ʥʘ ʫʯʘʩʪʲʮʠ ʩʲʩ ʩʪʝʩʥʝʥʦ ʪʨʘʩʝ ï 3 

m ʟʘ ɺʃ ʩ ʥʘʧʨʝʞʝʥʠʝ 20 kV;  6 m ʟʘ ɺʃ ʩ ʥʘʧʨʝʞʝʥʠʝ 110 kV;  8 m ʟʘ ɺʃ ʩ ʥʘʧʨʝʞʝʥʠʝ 220 kV;  

10 ʟʘ ɺʃ m ʟʘ ɺʃ ʩ ʥʘʧʨʝʞʝʥʠʝ 400 kV ʠ 15 m ʟʘ ɺʃ ʩ ʥʘʧʨʝʞʝʥʠʝ 750 kV. 

- ʇʨʠ ʧʨʝʩʠʯʘʥʝ ʥʘ ʞʧ ʣʠʥʠʠ ʩʪʲʣʙʲʪ ʥʘ ɺʃ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦʩʪʘʚʝʥ ʥʘ ʦʪʩʪʦʷʥʠʝ ʥʘʡ-ʤʘʣʢʦ 4 

m ʜʦ ʚʲʥʰʥʠʷ ʨʲʙ ʥʘ ʢʘʥʘʚʢʘ, ʛʦʨʥʠʷ ʨʲʙ ʥʘ ʠʟʢʦʧ, ʜʦʣʥʠʷ ʨʲʙ ʥʘ ʥʘʩʠʧ ʠ ʥʘʡ-ʤʘʣʢʦ ʥʘ 9 m ʦʪ 

ʥʘʡ-ʙʣʠʟʢʘʪʘ ʨʝʣʩʘ. 

- ʅʘʡ-ʤʘʣʢʠʪʝ ʨʘʟʩʪʦʷʥʠʷ ʧʨʠ ʧʨʝʩʠʯʘʥʝ ʠ ʩʙʣʠʞʘʚʘʥʝ ʥʘ ɺʃ ʩ ʞʧ ʣʠʥʠʠ ʩʘ ʜʘʜʝʥʠ ʚ ʩʣʝʜʥʘʪʘ 

ʪʘʙʣʠʮʘ: 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʧʨʝʩʠʯʘʥʝʪʦ ʠʣʠ ʩʙʣʠʞʘʚʘʥʝʪʦ  
ʅʘʡ-ʤʘʣʢʠ ʨʘʟʩʪʦʷʥʠʷ, m,  

ʧʨʠ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ɺʃ, kV 
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ʜʦ 20 110 220 400 750 

ʇʨʠ ʧʨʝʩʠʯʘʥʝ: 

ʅʘ ʥʝʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʞʧ ʣʠʥʠʠ ʦʪ ʧʨʦʚʦʜʥʠʢʘ ʜʦ ʛʣʘʚʘʪʘ 

ʥʘ ʨʝʣʩʠʪʝ ʧʨʠ: 

ʘ) ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ ʥʘ ɺʃ: 

ʙ) ʧʨʠ ʩʢʲʩʘʥ ʧʨʦʚʦʜʥʠʢ ʥʘ ɺʃ ʚ ʩʲʩʝʜʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ: 

 

 

7,5 

6,0 

 

 

7,5 

6,0 

 

 

8,5 

6,5 

 

 

9,5 

- 

 

 

15,0 

- 

ʅʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʠ ʧʦʜʣʝʞʘʱʠ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʝ ʞʧ 

ʣʠʥʠʠ: 

ʘ) ʦʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ɺʃ ʜʦ ʥʘʡ-ʚʠʩʦʢʠʷ ʧʨʦʚʦʜʥʠʢ ʠʣʠ 

ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʟʘ ʨʘʟʩʪʦʷʥʠʝ ʦʪ 

ʤʷʩʪʦʪʦ ʥʘ ʧʨʝʩʠʯʘʥʝ ʜʦ ʥʘʡ-ʙʣʠʟʢʠʷ ʩʪʲʣʙ ʥʘ ɺʃ: 

        - ʜʦ 70 m: 

        - ʜʦ 100 m: 

ʙ) ʦʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ɺʃ ʜʦ ʛʣʘʚʘʪʘ ʥʘ ʨʝʣʩʠʪʝ ʥʘ 

ʧʦʜʣʝʞʘʱʠ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʝ ʣʠʥʠʠ ʠʟʚʲʥ ʨʘʡʦʥʘ ʥʘ 

ʛʘʨʠʪʝ: 

 

 

 

 

 

2,0 

- 

 

 

10,0 

 

 

 

 

 

3,0 

4,0 

 

 

11,0 

 

 

 

 

 

4,0 

4,0 

 

 

12,0 

 

 

 

 

 

5,0 

5,5 

 

 

13,5 

 

 

 

 

 

10,0 

10,0 

 

 

23,0 

ʇʨʠ ʩʙʣʠʞʘʚʘʥʝ: 

ʉ ʥʝʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʞʧ ʣʠʥʠʠ ʥʘ ʫʯʘʩʪʲʮʠ ʩʲʩ ʩʪʝʩʥʝʥʦ 

ʪʨʘʩʝ ʦʪ ʦʪʢʣʦʥʝʥ ʧʨʦʚʦʜʥʠʢ ʜʦ ʩʪʨʦʠʪʝʣʝʥ ʛʘʙʘʨʠʪ ʧʦ 

ʭʦʨʠʟʦʥʪʘʣʘ: 

 

 

1,5 

 

 

2,5 

 

 

2,5 

 

 

4,5 

 

 

10,0 

ʉ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʠʣʠ ʧʦʜʣʝʞʘʱʠ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʝ ʞʧ 

ʣʠʥʠʠ ʥʘ ʫʯʘʩʪʲʮʠ ʩʲʩ ʩʪʝʩʥʝʥʦ ʪʨʘʩʝ ʦʪ ʢʨʘʡʥʠʷ ʧʨʦʚʦʜʥʠʢ 

ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʦʢʘʯʝʥ ʦʪ ʚʲʥʰʥʘʪʘ ʩʪʨʘʥʘ ʥʘ 

ʩʪʲʣʙʦʚʝʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ: 

 

 

 

5,0 

 

 

 

5,0 

 

 

 

7,0 

 

 

 

13,0 

 

 

 

25,0 

ʉʲʱʦ, ʥʦ ʧʨʠ ʣʠʧʩʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠ ʦʪ ʚʲʥʰʥʘʪʘ ʩʪʨʘʥʘ ʥʘ 

ʩʪʲʣʙʦʚʝʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ: 

 

4,0 

 

4,0 

 

6,0 

 

9,0 

 

15,0 

ʆʪ ʦʩʪʘ ʥʘ ʥʘʡ-ʙʣʠʟʢʘʪʘ ʞʧ ʣʠʥʠʷ ʜʦ ʦʩʪʘ ʥʘ ɺʃ: - - - - 100,0 

- ʄʘʢʩʠʤʘʣʥʠʷʪ ʧʨʦʚʝʩ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ɺʃ ʧʨʠ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʧʨʝʜʝʣʝʥ 

ʧʨʠ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ + 400 ʉ (ʙʝʟ ʜʘ ʩʝ ʚʟʝʤʘ ʧʨʝʜʚʠʜ ʥʘʛʨʷʚʘʥʝʪʦ ʠʤ ʦʪ 

ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʦʢ) ʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ï 50 ʉ ʩ ʣʝʜ, ʙʝʟ ʚʷʪʲʨ. ʇʨʠ ʩʢʲʩʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʢ ʚ 

ʩʲʩʝʜʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ ʨʘʟʩʪʦʷʥʠʷʪʘ ʩʝ ʧʨʦʚʝʨʷʚʘʪ ʧʨʠ ʩʨʝʜʥʦʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʙʝʟ ʣʝʜ ʠ 

ʚʷʪʲʨ. ʇʨʠ ʩʝʯʝʥʠʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ 185 mm2 ʝ ʧʦ-ʛʦʣʷʤʦ ʥʝ ʩʝ ʠʟʠʩʢʚʘ ʧʨʦʚʝʨʢʘ ʚ ʘʚʘʨʠʝʥ 

ʨʝʞʠʤ. 

- ɼʦʧʫʩʢʘ ʩʝ ʟʘʧʘʟʚʘʥʝ ʠʣʠ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʩʪʲʣʙ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʧʦʜ ʧʨʦʚʦʜʥʠʮʠ ʥʘ 

ʧʨʝʩʠʯʘʱʘ ɺʃ ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʧʦ ʚʝʨʪʠʢʘʣʘ ʦʪ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ɺʃ ʜʦ ʚʲʨʭʘ ʥʘ 

ʩʪʲʣʙʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʝ ʥʘʡ-ʤʘʣʢʦ: 7 m ï ʟʘ ɺʃ ʜʦ 110 kV;  8 m ï ʟʘ ɺʃ ʜʦ 220 kV; 9 m ï ʟʘ 

ɺʃ ʜʦ 400 kV ʠ 11 m ï ʟʘ ɺʃ ʜʦ 750 kV. 

- ɺ ʫʯʘʩʪʲʮʠ ʩʲʩ ʩʪʝʩʥʝʥʦ ʪʨʘʩʝ ʩʝ ʜʦʧʫʩʢʘ ʦʢʘʯʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠ ʥʘ ɺʃ ʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʤʨʝʞʘ ʥʘ ʦʙʱʠ ʩʪʲʣʙʦʚʝ ʩʣʝʜ ʩʲʛʣʘʩʫʚʘʥʝ ʩ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʞʝʣʝʟʦʧʲʪʥʘʪʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

- ʉʪʲʣʙʦʚʝʪʝ, ʦʛʨʘʥʠʯʘʚʘʱʠ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ ʥʘ ʧʨʝʩʠʯʘʥʝʪʦ ʥʘ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʣʠʥʠʷ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʤʝʪʘʣʥʠ ʦʪ ʦʧʲʚʘʪʝʣʝʥ ʪʠʧ. ɼʦʧʫʩʢʘ ʩʝ ʚ ʨʘʡʦʥʠ ʥʘ ʛʘʨʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ 

ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʧʲʪʥʠʯʝʩʢʦ ʜʚʠʞʝʥʠʝ, ʚ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ, ʦʛʨʘʥʠʯʝʥʦ ʦʪ  ʦʧʲʚʘʪʝʣʥʠʪʝ ʩʪʲʣʙʦʚʝ 

ʥʘ ʧʨʝʩʠʯʘʥʝʪʦ, ʤʝʞʜʫ ʣʠʥʠʠʪʝ ʜʘ ʩʝ ʤʦʥʪʠʨʘ ʜʦʧʲʣʥʠʪʝʣʝʥ ʥʦʩʝʱ ʩʪʲʣʙ ʩ ʛʣʫʭʠ ʢʣʝʤʠ. ɼʦʧʫʩʢʘ 

ʩʝ ʧʨʝʩʠʯʘʥʝ ʥʘ ʞʧ ʣʠʥʠʠ ʟʘ ʣʦʢʘʣʥʦ ʧʦʣʟʫʚʘʥʝ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʷʚʘʥʦ ʩ ʥʦʩʝʱʠ ʩʪʲʣʙʦʚʝ ʩ ʛʣʫʭʠ 

ʢʣʝʤʠ.  

- ʇʨʠ ʧʨʝʩʠʯʘʥʝ ʥʘ ʞʧ ʣʠʥʠʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʷʛʚʘ ʠʟʩʠʯʘʥʝʪʦ ʥʘ ʣʝʩʦʟʘʱʠʪʥʠ ʥʘʩʘʞʜʝʥʠʷ ʧʦ 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʣʠʥʠʷʪʘ. 

- ʉʝʯʝʥʠʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ɺʃ ʚ ʤʷʩʪʦʪʦ ʥʘ ʧʨʝʩʠʯʘʥʝ ʥʘ ʞʧ ʣʠʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘʡ-

ʤʘʣʢʦ 95 mm2 ï ʟʘ ʧʨʦʚʦʜʥʠʮʠ ʦʪ ʩʪʦʤʘʥʦ-ʘʣʫʤʠʥʠʡ ʠ ʩʪʦʤʘʥʦ-ʘʣʫʤʠʥʠʝʚʠ ʩʧʣʘʚʠ ʠ 120 mm2 ï 
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ʟʘ ʧʨʦʚʦʜʥʠʮʠ ʦʪ ʘʣʫʤʠʥʠʡ ʠ ʘʣʫʤʠʥʠʝʚʠ ʩʧʣʘʚʠ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʪʦʤʘʥʝʥʠ 

ʧʨʦʚʦʜʥʠʮʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʤʲʣʥʠʝʟʘʱʠʪʥʠ ʚʲʞʝʪʘ, ʚ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ ʥʘ ʧʨʝʩʠʯʘʥʝʪʦ. 

- ʀʟʦʣʘʪʦʨʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʝʩʠʯʘʥʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʙʨʘʥʠ ʩ ʝʜʥʘ ʩʪʝʧʝʥ 

ʧʦ-ʚʠʩʦʢʘ ʝʣʝʢʪʨʦ-ʤʝʭʘʥʠʯʝʩʢʘ ʨʘʟʨʫʰʘʚʘʱʘ ʷʢʦʩʪ ʦʪ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʥʘ ɺʃ. 

- ɺ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ ʥʘ ʧʨʝʩʠʯʘʥʝʪʦ ʥʘ ʞʧ ʣʠʥʠʷʪʘ ʥʝ ʩʝ ʜʦʧʫʩʢʘʪ ʩʲʝʜʠʥʝʥʠʷ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ 

ʠ ʤʲʣʥʠʝʟʘʱʠʪʥʠʪʝ ʚʲʞʝʪʘ ʥʘ ɺʃ.  

ɺʩʠʯʢʠ ʧʨʝʩʠʯʘʥʠʷ ʠ ʩʙʣʠʞʘʚʘʥʠʷ ʥʘ ɺʃ ʩ ʞʧ ʣʠʥʠʠ ʟʘʜʲʣʞʠʪʝʣʥʦ ʩʝ ʩʲʛʣʘʩʫʚʘʪ ʩ 

ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʇʨʝʩʠʯʘʥʝ ʥʘ ʤʨʝʞʠ ʥʘ ʛʨʘʜʩʢʠʷ ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʨʘʥʩʧʦʨʪ 

ʇʨʠ ʧʨʝʩʠʯʘʥʝ ʩʲʩ ʟʘʭʨʘʥʚʘʱʠ, ʫʩʠʣʚʘʱʠ, ʦʙʭʦʜʥʠ ʠ ʦʙʨʘʪʥʠ ʧʨʦʚʦʜʥʠʮʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ 

ʩʠʩʪʝʤʘ ʥʘ ʤʘʛʠʩʪʨʘʣʥʠʷ ʪʨʘʥʩʧʦʨʪ ʩ ʥʦʤʠʥʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ 25 kV ʥʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʥʘ 

ʛʨʘʜʩʢʠʷ ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʨʘʥʩʧʦʨʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʧʘʟʝʥʠ ʩʣʝʜʥʠʪʝ ʚʝʨʪʠʢʘʣʥʠ ʨʘʟʩʪʦʷʥʠʷ: 

- ʇʨʠ ʧʨʝʩʠʯʘʥʝ ʥʘ ʪʨʦʣʝʡʙʫʩʥʘ ʣʠʥʠʷ: ʥʘʡ-ʤʘʣʢʦ 11 m ï ʜʦ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʢʦʪʘ ʥʘ ʧʲʪʥʦʪʦ 

ʧʣʘʪʥʦ ʠʣʠ ʥʘʡ-ʤʘʣʢʦ 3,0 m ï ʜʦ ʧʨʦʚʦʜʥʠʢʘ, ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠʣʠ ʥʘʡ-ʚʠʩʦʢʦ ʨʘʟʧʦʣʦʞʝʥʠʷ 

ʝʣʝʤʝʥʪ ʩ ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʪʨʦʣʝʡʙʫʩʥʘʪʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ. 

- ʇʨʠ ʧʨʝʩʠʯʘʥʝ ʥʘ ʪʨʘʤʚʘʡʥʘ ʣʠʥʠʷ: ʥʘʡ-ʤʘʣʢʦ 9,5 m ʜʦ ʥʠʚʦʪʦ ʥʘ ʛʣʘʚʘʪʘ ʥʘ ʨʝʣʩʠʪʝ ʠʣʠ 3,0 

m ʜʦ ʧʨʦʚʦʜʥʠʮʠʪʝ, ʥʦʩʝʱʠʪʝ ʚʲʞʝʪʘ ʠʣʠ ʥʘʡ-ʚʠʩʦʢʦ ʨʘʟʧʦʣʦʞʝʥʠʷ ʝʣʝʤʝʥʪ ʩ ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ 

ʪʨʘʤʚʘʡʥʘʪʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ. 

5.8.7. ɿʘʱʠʪʥʠ ʦʛʨʘʞʜʝʥʠʷ  

ɺ ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʝʣʝʢʪʨʠʯʝʩʢʘ ʙʝʟʦʧʘʩʥʦʩʪ ʟʘ ʭʦʨʘʪʘ ʯʨʝʟ ʟʘʱʠʪʘ 

ʦʪ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩ ʜʦʩʪʘʪʲʯʥʠ ʧʦ ʛʦʣʝʤʠʥʘ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ ʩʲʛʣʘʩʥʦ ʪ. 5.5 ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʧʨʠʣʘʛʘʥʠ ʟʘʱʠʪʥʠ ʦʛʨʘʞʜʝʥʠʷ (ʧʨʝʛʨʘʜʠ), ʠʟʧʲʣʥʷʚʘʥʠ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ɹɼʉ EN 

50122-1:2004, ʛʣʘʚʘ 5, ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ʘ) ʆʙʱʠ ʠʟʠʩʢʚʘʥʠʷ 

- ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʛʨʘʞʜʝʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʲʦʙʨʘʟʝʥʦ ʩ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʯʘʩʪʠʪʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ (ʘʢʪʠʚʥʠʪʝ ʯʘʩʪʠ), ʪʷʭʥʦʪʦ ʦʪʩʪʦʷʥʠʝ ʦʪ ʜʦʩʪʲʧʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʠ ʥʝʡʥʦʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ï ʥʘ ʦʪʢʨʠʪʦ ʠʣʠ ʚ ʟʘʢʨʠʪʠ ʦʙʝʤʠ. 

- ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ ʦʛʨʘʞʜʝʥʠʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʪʘʢʘ ʧʦʜʙʨʘʥʠ, ʯʝ ʭʦʨʘʪʘ, ʥʘʤʠʨʘʱʠ ʩʝ ʥʘ 

ʜʦʩʪʲʧʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʜʘ ʥʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ ʥʝʚʦʣʝʥ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥ ʜʦʩʝʛ ʜʦ ʘʢʪʠʚʥʠ ʯʘʩʪʠ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ.  

- ʆʛʨʘʞʜʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʷʚʘʥʠ ʢʘʪʦ: 

- ʧʣʲʪʥʠ ʩʪʝʥʠ ʠʣʠ ʧʣʲʪʥʠ ʚʨʘʪʠ, ʢʘʪʦ ʚʲʚ ʚʪʦʨʠʷ ʩʣʫʯʘʡ ʦʪʚʘʨʷʥʝʪʦ ʥʘ ʚʨʘʪʠʪʝ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʙʣʦʢʠʨʘʥʦ ʧʨʠ ʚʢʣʶʯʝʥʦ ʥʘʧʨʝʞʝʥʠʝ ʚ ʘʢʪʠʚʥʠʪʝ ʯʘʩʪʠ; 

- ʤʨʝʞʦʚʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʧʲʣʥʝʥʠ ʦʪ ʧʨʦʚʦʜʠʤʠ ʤʘʪʝʨʠʘʣʠ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʤʨʝʞʦʚʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪ ʥʝʧʨʦʚʦʜʠʤʠ ʠʣʠ ʧʦʣʠʤʝʨʥʠ ʤʘʪʝʨʠʘʣʠ. ʆʪ ʪʘʢʠʚʘ ʤʘʪʝʨʠʘʣʠ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʷʚʘʥʠ ʩʘʤʦ ʧʣʲʪʥʠ ʩʪʝʥʠ, ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʩʘ ʩ ʧʨʦʚʦʜʠʤʦ ʧʦʢʨʠʪʠʝ, 

ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʜʘ ʙʲʜʘʪ ʟʘʟʝʤʷʚʘʥʠ. ʄʘʢʩʠʤʘʣʥʠʷʪ ʨʘʟʤʝʨ ʥʘ ʦʪʚʦʨʠʪʝ ʥʘ ʤʨʝʞʠʪʝ ʟʘ 

ʦʛʨʘʞʜʝʥʠʷ ʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤ ʦʪ 1200 mm2 (º 34 ʭ 34 mm) . 

- ʆʛʨʘʞʜʝʥʠʷʪʘ, ʠʟʧʲʣʥʝʥʠ ʦʪ ʧʨʦʚʦʜʠʤʠ ʤʘʪʝʨʠʘʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʜʝʞʜʥʦ ʟʘʟʝʤʝʥʠ 

ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʪ. 5.8.4. 

- ʆʛʨʘʞʜʝʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʝʭʘʥʠʯʝʩʢʠ ʟʜʨʘʚʠ, ʥʘʜʝʞʜʥʦ ʟʘʢʨʝʧʝʥʠ ʠ ʜʘ ʥʝ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʦʪʩʪʨʘʥʝʥʠ ʙʝʟ ʧʦʣʟʫʚʘʥʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʠʣʠ ʙʝʟ ʨʘʟʨʫʰʘʚʘʥʝ. 

- ʄʠʥʠʤʘʣʥʠʪʝ ʦʪʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʨʝʛʨʘʜʠʪʝ ʠ ʯʘʩʪʠʪʝ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ 

(ʨʘʟʤʝʨ Ădò) ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʨʘʚʥʠ ʥʘ ʤʠʥʠʤʘʣʥʠʪʝ ʩʪʘʪʠʯʥʠ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ, ʩʲʛʣʘʩʥʦ ʪ. 

5.5 ʠ  ɹɼʉ EN 50124-1:2003, ʫʚʝʣʠʯʝʥʠ ʩ: 

- 30 mm ʧʨʠ ʧʣʲʪʥʠ ʩʪʝʥʠ ʠ ʧʣʲʪʥʠ ʚʨʘʪʠ, ʢʦʛʘʪʦ ʝ ʚʲʟʤʦʞʥʦ ʪʷʭʥʦʪʦ ʦʛʲʚʘʥʝ ʠʣʠ 

ʠʟʢʨʠʚʷʚʘʥʝ ʠ 
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- 100 mm ʧʨʠ ʤʨʝʞʦʚʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʛʘʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʢʨʝʪʥʠʪʝ ʫʩʣʦʚʠʷ ʥʝ ʩʝ 

ʠʟʠʩʢʚʘ ʜʨʫʛʦ. 

- ʆʛʨʘʞʜʝʥʠʷʪʘ, ʠʟʧʲʣʥʝʥʠ ʦʪ ʩʪʦʤʘʥʝʥʠ ʧʨʦʬʠʣʠ ʠ ʤʨʝʞʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʱʠʪʝʥʠ ʦʪ 

ʢʦʨʦʟʠʷ ʩʲʛʣʘʩʥʦ ʪ. 5.7.10.  

- ʅʘ ʦʛʨʘʞʜʝʥʠʷʪʘ ʥʘ ʚʠʜʠʤʠ ʤʝʩʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʠ ʟʥʘʮʠ 

Ăɺʥʠʤʘʥʠʝ! ʆʧʘʩʥʦʩʪ ʦʪ ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʜʘʨò, ʩʲʛʣʘʩʥʦ ʬʠʛ. 3.  

ʙ) ʀʟʠʩʢʚʘʥʠʷ ʟʘ ʦʛʨʘʞʜʝʥʠʷ ʥʘ ʜʦʩʪʲʧʥʠ ʧʦʚʲʨʭʥʦʩʪʠ ʥʘ ʦʪʢʨʠʪʦ: 

- ɼʦʩʪʲʧʥʠ ʧʦʚʲʨʭʥʦʩʪʠ ʥʘ ʦʪʢʨʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʛʨʘʞʜʘʥʠ ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ, ʚ ʢʦʠʪʦ ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʝʣʝʢʪʨʠʯʝʩʢʘ ʙʝʟʦʧʘʩʥʦʩʪ ʦʪ ʧʨʷʢ ʜʦʧʠʨ ʯʨʝʟ ʠʟʦʣʘʮʠʦʥʥʠ ʨʘʟʩʪʦʷʥʠʷ 

ʩʲʛʣʘʩʥʦ ʪ. 5.5. 

- ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʜʦʩʪʲʧʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʧʦʢʨʘʡ ʘʢʪʠʚʥʠ ʯʘʩʪʠ ʥʘ ʪʷʛʦʚʠʷ 

ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʠʣʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʨʘʟʩʪʦʷʥʠʝʪʦ ʜʦ ʪʷʭ ʝ ʥʘʡ-ʤʘʣʢʦ 1,0 m (ʬʠʛ.7 ʘ) 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʛʨʘʜʠ ʩ ʧʨʝʛʨʘʜʘ ʩ ʚʠʩʦʯʠʥʘ 1,8 m, ʢʦʷʪʦ ʜʦ ʚʠʩʦʯʠʥʘ 1,0 m ʜʘ ʙʲʜʝ 

ʧʣʲʪʥʘ, ʘ ʚ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʧʦ ʚʠʩʦʯʠʥʘ ï ʤʨʝʞʦʚʘ. ʂʦʥʩʪʨʫʢʮʠʷʪʘ ʥʘ ʧʨʝʛʨʘʜʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʪʘʢʘʚʘ, ʯʝ ʜʘ ʥʝ ʧʦʟʚʦʣʷʚʘ ʠʟʢʘʯʚʘʥʝ ʠ ʜʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʜʦʩʪʲʧʥʦʩʪʪʘ ʦʪ ʩʪʦʷʱʠ ʠʣʠ ʜʚʠʞʝʱʠ ʩʝ 

ʭʦʨʘ. ɸʢʦ ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ 1 m ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʧʘʟʝʥʦ ʧʨʝʛʨʘʜʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʘ 

ʧʣʲʪʥʘ ʩʲʩ ʩʲʱʘʪʘ ʚʠʩʦʯʠʥʘ 1,8 m (ʬʠʛ.7 ʙ). 

- ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʜʦʩʪʲʧʥʘʪʘ ʧʦʚ̡ ʨʭʥʦʩʪ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʥʘʜ ʘʢʪʠʚʥʠ ʯʘʩʪʠ ʥʘ ʪʷʛʦʚʠʷ 

ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʠʣʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʘ ʧʣʲʪʥʘ ʩ 

ʜʲʣʞʠʥʘ, ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʟʦʥʘʪʘ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ ʠ ʧʦʢʨʠʚʘʱʘ ʘʢʪʠʚʥʠʪʝ ʯʘʩʪʠ ʩ 

ʨʘʟʰʠʨʝʥʠʷ ʦʪ ʧʦ 0,5 m ʦʪ ʜʚʝʪʝ ʠʤ ʩʪʨʘʥʠ (ʬʠʛ.8). ʇʨʠ ʧʨʦʚʦʜʥʠʮʠ, ʢʦʠʪʦ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ 

ʪʦʢʦʩʥʝʤʘʪʝʣʠʪʝ (ʬʠʜʝʨʠ, ʥʝʨʘʙʦʪʥʠ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʠ ʜʨ.) ʨʘʟʩʪʦʷʥʠʝʪʦ 0,5 m ʩʝ 

ʦʪʥʘʩʷ ʟʘ ʚʩʷʢʘ ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ʦʩʪʘ ʥʘ ʧʨʦʚʦʜʥʠʢʘ, ʢʘʪʦ ʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʫʚʝʣʠʯʝʥʦ ʩ ʜʦʙʘʚʢʠ 

ʟʘ ʪʝʭʥʠʪʝ ʪʝʨʤʠʯʥʠ ʠ ʢʠʥʝʤʘʪʠʯʥʠ ʠʟʤʝʩʪʚʘʥʠʷ. 

ɼʲʣʞʠʥʘʪʘ ʥʘ ʦʛʨʘʞʜʝʥʠʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʚʥʘ ʠʣʠ ʧʦ-ʛʦʣʷʤʘ ʦʪ ʜʲʣʞʠʥʘʪʘ ʥʘ ʧʣʲʪʥʘʪʘ 

ʯʘʩʪ ʥʘ ʜʦʩʪʲʧʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. 

ɸʢʦ ʦʛʨʘʞʜʝʥʠʝʪʦ ʝ ʨʝʰʝʥʦ ʩ ʭʦʨʠʟʦʥʪʘʣʥʦ ʠʟʥʝʩʝʥʘ ʥʘʡ-ʤʘʣʢʦ ʥʘ 1,5 m ʦʪ ʜʦʩʪʲʧʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʧʨʝʛʨʘʜʘ (ʬʠʛ.8ʘ) ʩʝ ʧʨʝʜʚʠʞʜʘ ʠ ʚʝʨʪʠʢʘʣʥʘ ʧʨʝʛʨʘʜʘ ʩ ʚʠʩʦʯʠʥʘ 1,0 m ʧʨʠ 

ʧʦʣʦʞʝʥʠʝ, ʯʝ ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʥʝʡʥʠʷ ʛʦʨʝʥ ʢʨʘʡ ʜʦ ʧʨʝʜʥʠʷ ʨʲʙ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʘʪʘ ʧʨʝʛʨʘʜʘ ʝ 

ʧʦ-ʛʦʣʷʤʦ ʠʣʠ ʨʘʚʥʦ ʥʘ 2,25 m. ɸʢʦ ʪʦʚʘ ʨʘʟʩʪʦʷʥʠʝ ʝ ʧʦ-ʤʘʣʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚʠʩʦʯʠʥʘʪʘ ʥʘ 

ʚʝʨʪʠʢʘʣʥʘʪʘ ʧʨʝʛʨʘʜʘ ʜʘ ʙʲʜʝ ʫʚʝʣʠʯʝʥʘ. ɼʦʧʫʩʢʘ ʩʝ ʢʘʪʦ ʚʝʨʪʠʢʘʣʥʘ ʧʨʝʛʨʘʜʘ ʜʘ ʩʝ ʪʨʝʪʠʨʘ 

ʧʘʨʘʧʝʪ ʥʘ ʜʦʩʪʲʧʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. 

ɼʦʧʫʩʢʘ ʩʝ ʦʛʨʘʞʜʝʥʠʝʪʦ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʠ ʩʘʤʦ ʩ ʚʝʨʪʠʢʘʣʥʘ ʧʨʝʛʨʘʜʘ (ʧʨʘʚʘ ʠʣʠ ʩʲʩ 

ʩʢʦʩʷʚʘʥʝ) ʩ ʚʠʩʦʯʠʥʘ 1,8 m (ʬʠʛ.8 ʙ ʠ ʩ), ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʨʝʜʭʦʜʥʠʷ ʘʙʟʘʮ. 

ʚ) ʀʟʠʩʢʚʘʥʠʷ ʟʘ ʦʛʨʘʞʜʝʥʠʷ ʥʘ ʜʦʩʪʲʧʥʠ ʧʦʚʲʨʭʥʦʩʪʠ ʚ ʟʘʢʨʠʪʠ ʦʙʝʤʠ: 

ʀʟʠʩʢʚʘʥʠʷʪʘ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʛʨʘʞʜʝʥʠʷʪʘ ʥʘ ʜʦʩʪʲʧʥʠ ʧʦʚʲʨʭʥʦʩʪʠ ʚ ʟʘʢʨʠʪʠ ʦʙʝʤʠ 

ʩʘ ʘʥʘʣʦʛʠʯʥʠ ʥʘ ʪʝʟʠ ʥʘ ʦʪʢʨʠʪʦ. ʇʦʨʘʜʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʷʜʢʘʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʪʷʭʥʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʪʫʢ ʥʷʤʘ ʜʘ ʙʲʜʘʪ ʨʘʟʛʣʝʞʜʘʥʠ ʧʦʜʨʦʙʥʦ, ʥʦ ʧʨʠ ʥʫʞʜʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʣʟʫʚʘ ʪ. 5.3.1.2 

ʦʪ ɹɼʉ EN 50124-1:2003. 
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5.8.8. ɿʘʭʨʘʥʚʘʥʝ ʥʘ ʥʝʪʷʛʦʚʠ ʢʦʥʩʫʤʘʪʦʨʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ 

 ɿʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʥʝʪʷʛʦʚʠ ʢʦʥʩʫʤʘʪʦʨʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʢʘʪʦ 

ʩʝ ʩʧʘʟʚʘʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʤʘʯʪʦʚʠ ʪʨʘʬʦʧʦʩʪʦʚʝ, ʩʲʛʣʘʩʥʦ ʅʋɽʋ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ɼʘ ʙʲʜʘʪ ʢʦʤʧʣʝʢʪʦʚʘʥʠ ʧʦ ʫʪʚʲʨʜʝʥʘ ʧʦ ʩʲʦʪʚʝʪʥʠʷ ʨʝʜ ʩʭʝʤʘ, ʚʢʣʶʯʚʘʱʘ: 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦ ʧʦʣʝ ʩʲʦʨʲʞʝʥʦ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʜʦ 16 kVA ʥʦʞʦʚ ʨʘʟʝʜʠʥʠʪʝʣ (ʦʙʠʢʥʦʚʝʥ ʠʣʠ 

ʤʦʱʥʦʩʪʝʥ) ʚ ʝʜʥʦʬʘʟʥʦ ʠʟʧʲʣʥʝʥʠʝ, ʧʨʝʜʧʘʟʠʪʝʣ ʠ ʚʝʥʪʠʣʝʥ ʦʪʚʦʜʠʪʝʣ; ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʦ ʪʘʙʣʦ ʠ 

ʩʚʲʨʟʚʘʱʠ ʢʘʙʝʣʠ ʠ ʧʨʦʚʦʜʥʠʮʠ. 

- ʊʨʘʥʩʬʦʨʤʘʪʦʨʲʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʱʥʦʩʪʪʘ ʩʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʤʦʥʪʠʨʘʥ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʝʥ 

ʩʪʲʣʙ ʠʣʠ ʥʘ ʩʪʲʣʙ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ: ʧʨʠ ʤʦʱʥʦʩʪ ʜʦ 5 kVA ï ʚʲʨʭʫ ʥʦʩʝʱʠ 

ʢʦʥʟʦʣʠ ʚʲʨʭʫ ʩʪʲʣʙʘ, ʘ ʧʨʠ ʤʦʱʥʦʩʪʠ ʜʦ 50 kVA ï ʚʲʨʭʫ ʥʦʩʝʱʘ ʧʣʦʱʘʜʢʘ, ʧʦʟʚʦʣʷʚʘʱʘ 

ʥʝʛʦʚʦʪʦ ʦʙʩʣʫʞʚʘʥʝ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʚʠʩʦʯʠʥʘ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 3,0 m ʦʪ ʪʝʨʝʥʘ, ʩ ʧʘʨʘʧʝʪʠ ʩ 

ʚʠʩʦʯʠʥʘ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ  1 m. /ʊʝʢʩʪʲʪ ʟʘ ʤʦʱʥʦʩʪʠ ʜʦ 50 kVA ʩʝ ʦʪʥʘʩʷ ʩʘʤʦ ʟʘ ʤʦʥʪʠʨʘʥʠ ʚʝʯʝ 

ʪʘʢʠʚʘ, ʥʦʚʠ ʜʦ 50 kVA ʥʝ ʩʝ ʜʦʧʫʩʢʘʪ ʟʘ ʤʦʥʪʘʞ/. 

ɼʦʩʪʲʧʲʪ ʜʦ ʧʣʦʱʘʜʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʩʠʛʫʨʝʥ ʯʨʝʟ ʩʪʘʮʠʦʥʘʨʥʘ ʩʪʲʣʙʘ ʠʣʠ ʠʟʢʘʯʚʘʥʝ 

ʧʦ ʜʠʘʛʦʥʘʣʠʪʝ ʥʘ ʩʪʲʣʙʘ, ʘʢʦ ʪʦʡ ʝ ʩʪʦʤʘʥʦʨʝʰʝʪʲʯʝʥ ʠ ʥʘʢʣʦʥʘ ʥʘ ʥʝʛʦʚʠʪʝ ʜʠʘʛʦʥʘʣʠ ʩʧʨʷʤʦ 

ʭʦʨʠʟʦʥʪʘ ʥʝ ʝ ʧʦ-ʤʘʣʲʢ ʦʪ 300 ʠ ʣʶʢ ʥʘ ʥʝʡʥʠʷ ʧʦʜ, ʙʣʦʢʠʨʘʥ ʤʝʭʘʥʠʯʝʩʢʠ ʩ ʨʘʟʝʜʠʥʠʪʝʣʷ ʪʘʢʘ, 

ʯʝ ʜʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʪʚʘʨʷ, ʘʢʦ ʨʘʟʝʜʠʥʠʪʝʣʷʪ ʥʝ ʝ ʠʟʢʣʶʯʝʥ.  

ʊʨʘʥʩʬʦʨʤʘʪʦʨʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʟʘʢʨʝʧʝʥ ʩ ʙʦʣʪʦʚʝ ʢʲʤ ʢʦʥʟʦʣʠʪʝ ʠʣʠ ʧʣʦʱʘʜʢʘʪʘ 

ʦʙʲʨʥʘʪ ʩʲʩ ʩʪʨʘʥʘ 25 kV ʢʲʤ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʩʪʨʘʥʘ ʅʅ ï ʢʲʤ ʟʦʥʘʪʘ ʟʘ ʦʙʩʣʫʞʚʘʥʝ. 

- ɺʠʩʦʢʦʚʦʣʪʦʚʠʷʪ ʚʲʚʦʜ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥ ʧʨʝʟ ʧʨʝʜʧʘʟʠʪʝʣ ʢʲʤ 

ʥʝʧʦʜʚʠʞʥʠʷ ʥʦʞ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʷ.  

- ɿʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʪʦ ʧʦʣʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʩ ʤʝʜʝʥ ʛʲʚʢʘʚ 

ʧʨʦʚʦʜʥʠʢ ʩʲʩ ʩʝʯʝʥʠʝ ʥʘʡ-ʤʘʣʢʦ 25 mm2, ʩʚʲʨʟʘʥ ʚ ʝʜʠʥʠʷ ʩʠ ʢʨʘʡ ʢʲʤ ʥʘʡ-ʙʣʠʟʢʦ 

ʨʘʟʧʦʣʦʞʝʥʘʪʘ ʧʦʩʪʦʷʥʥʦ ʚʢʣʶʯʝʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ, ʤʘʢʩʠʤʘʣʥʦ ʙʣʠʟʢʦ ʜʦ ʦʧʦʨʥʘ ʪʦʯʢʘ 

(ʢʦʥʟʦʣʘ ʠʣʠ ʥʘʧʨʝʯʥʠʢ) ʩʲʩ ʩʲʝʜʠʥʠʪʝʣʥʘ ʢʣʝʤʘ ʢʲʤ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʠ ʟʘʭʨʘʥʚʘʱʘ ʢʣʝʤʘ ʢʲʤ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ, ʘ ʚ ʜʨʫʛʠʷ ï ʧʨʝʟ ʩʪʦʷʱ ʠʟʦʣʘʪʦʨ ʢʲʤ ʧʦʜʚʠʞʥʠʷ ʥʦʞ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʷ. 

- ɺʠʩʦʯʠʥʘʪʘ ʥʘ ʯʘʩʪʠʪʝ, ʢʦʠʪʦ ʦʩʪʘʚʘʪ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʧʨʠ ʠʟʢʣʶʯʝʥ ʨʘʟʝʜʠʥʠʪʝʣ, ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʥʘʡ-ʤʘʣʢʦ 3,0 m ʦʪ ʧʦʜʘ ʥʘ ʧʣʦʱʘʜʢʘʪʘ ʟʘ ʦʙʩʣʫʞʚʘʥʝ ʠʣʠ ʢʦʥʟʦʣʠʪʝ ʟʘ ʟʘʢʨʝʧʚʘʥʝ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.   

- ʈʘʟʝʜʠʥʠʪʝʣʷʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʘʟʧʦʣʦʞʝʥ ʪʘʢʘ, ʯʝ ʥʝʛʦʚʦʪʦ ʧʦʣʦʞʝʥʠʝ ʜʘ ʩʝ ʚʠʞʜʘ ʦʪ ʟʝʤʷʪʘ.  

ɿʘʜʚʠʞʚʘʥʝʪʦ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʨʲʯʥʦ, ʩʲʩ ʟʘʢʣʶʯʚʘʥʝ ʚʲʚ ʚʩʷʢʦ ʦʪ ʧʦʣʦʞʝʥʠʷʪʘ 

Ăʚʢʣʶʯʝʥʦò ʠʣʠ Ăʠʟʢʣʶʯʝʥʦò, ʤʦʥʪʠʨʘʥʦ ʥʘ ʩʪʲʣʙʘ ʥʘ ʚʠʩʦʯʠʥʘ ʦʪ ʪʝʨʝʥʘ, ʧʦʟʚʦʣʷʚʘʱʘ ʫʜʦʙʥʦ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʤʘʥʠʧʫʣʘʮʠʠʪʝ ʩ ʥʝʛʦ.  

- ʊʘʙʣʦʪʦ ʅʅ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʢʘʪʦ ʰʢʘʬ ʟʘ ʦʪʢʨʠʪ ʤʦʥʪʘʞ, ʟʘʢʨʝʧʝʥ ʟʘ ʩʪʲʣʙʘ ʩ 

ʚʠʩʦʯʠʥʘ ʥʘ ʜʦʣʥʠʷ ʢʨʘʡ ʥʘʡ-ʤʘʣʢʦ 0,8 m ʦʪ ʪʝʨʝʥʘ. ɺ ʪʘʙʣʦʪʦ ʩʝ ʤʦʥʪʠʨʘʪ: ʛʣʘʚʝʥ ʧʨʝʢʲʩʚʘʯ, 

ʨʘʟʜʝʣʠʪʝʣʝʥ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʠ ʥʝʦʙʭʦʜʠʤʠʷ ʙʨʦʡ ʠʟʚʦʜʥʠ ʧʨʝʢʲʩʚʘʯʠ. 

- ɺʨ̡ʟʢʘʪʘ ʥʘ ʠʟʚʦʜʘ ʅʅ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʪʘʙʣʦʪʦ ʅʅ ʩʝ ʠʟʧʲʣʥʷʚʘ ʩ ʢʘʙʝʣ ʩ ʜʚʦʡʥʘ 

ʠʟʦʣʘʮʠʷ, ʧʦʣʦʞʝʥ ʧʦ ʩʪʲʣʙʘ ʠ ʟʘʱʠʪʝʥ ʦʪ ʤʝʭʘʥʠʯʥʠ ʧʦʚʨʝʜʠ (ʚ ʪʨʲʙʠ, ʩ ʧʨʦʬʠʣʠ ʠ ʜʨ.). 

ʀʟʚʦʜʠʪʝ ʦʪ ʠʟʚʦʜʥʠʪʝ ʧʨʝʢʲʩʚʘʯʠ ʚ ʪʘʙʣʦ ʅʅ ʢʲʤ ʢʦʥʩʫʤʘʪʦʨʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʠʟʧʲʣʥʝʥʠ ʩ 

ʢʘʙʝʣʠ, ʧʦʣʦʞʝʥʠ ʚ ʟʝʤʷʪʘ ʠ ʟʘʱʠʪʝʥʠ ʧʨʠ ʠʟʚʝʞʜʘʥʝʪʦ ʩʠ ʦʪ ʪʘʙʣʦʪʦ ʦʪ ʤʝʭʘʥʠʯʥʠ ʧʦʚʨʝʜʠ ʩ 

ʧʦʣʘʛʘʥʝ ʚ ʪʨʲʙʠ. 

- ʊʨʘʥʩʬʦʨʤʘʪʦʨʲʪ (ʚʪʦʨʠʷ ʢʨʘʡ, ʘʢʦ ʝ ʠʟʚʝʜʝʥ, ʥʘ ʚʠʩʦʢʦʚʦʣʪʦʚʘʪʘ ʥʘʤʦʪʢʘ, ʝʜʠʥʠʷ ʢʨʘʡ ʥʘ 

ʥʠʩʢʦʚʦʣʪʦʚʘʪʘ ʥʘʤʦʪʢʘ ʠ ʢʘʟʘʥʘ, ʘʢʦ ʠʤʘ ʪʘʢʲʚ), ʧʣʦʱʘʜʢʘʪʘ, ʟʘʜʚʠʞʚʘʥʝʪʦ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʷ ʠ 

ʪʘʙʣʦ ʅʅ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʩ ʨʝʣʩʘ, ʘʥʘʣʦʛʠʯʥʦ ʥʘ ʚʩʠʯʢʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʠ ʜʘ ʙʲʜʘʪ ʟʘʟʝʤʝʥʠ ʩ ʠʥʜʠʚʠʜʫʘʣʝʥ ʟʘʟʝʤʠʪʝʣ, ʠʟʧʲʣʥʝʥ ʩʲʩ ʟʘʟʝʤʠʪʝʣʝʥ 

ʧʨʦʚʦʜʥʠʢ ʩ ʜʠʘʤʝʪʲʨ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 10 mm ʠ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ 10 Ý. 
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ʇʦʷʩʥʝʥʠʝ: ʀʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʪ. 5.8.8. ʥʘ ʊʉ-ɾʀ 007-2006 ʦʪʥʦʩʥʦ ʥʘʯʠʥʘ ʥʘ ʤʦʥʪʘʞ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʠʪʝ ʩʘ ʚʘʣʠʜʥʠ ʧʨʠ ʤʦʥʪʘʞ ʥʘ ʤʘʩʣʝʥʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʠ ʪʘʤ ʥʝ ʝ ʦʙʭʚʘʥʘʪ 

ʚʲʧʨʦʩʘ ʩʲʩ ʩʫʭʠʪʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ. ʉʲʱʠʪʝ ʩʘ ʚʥʝʜʨʝʥʠ ʥʘ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ ʠ ʟʘʪʦʚʘ  ʥʘʯʠʥʘ ʥʘ 

ʟʘʢʨʝʧʚʘʥʝ ʥʝ ʝ ʦʪʨʘʟʝʥ ʚ ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ.  

 

ʉʫʭʠʪʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʩ ʤʘʢʩʠʤʘʣʥʘ ʤʦʱʥʦʩʪ ʜʦ 16 kVɸ (ʩʲʛʣʘʩʥʦ  ʣʠʮʝʥʟʠʷʪʘ ʟʘ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʪʷʛʦʚʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ ʧʦ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ ʤʨʝʞʠ ʥʘ ʞʝʣʝʟʦʧʲʪʥʠʷ 

ʪʨʘʥʩʧʦʨʪ ʥʘ ʧʦʜʝʣʝʥʠʝ Ăɽʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʝʥʠʝñ) ʩʝ ʤʦʥʪʠʨʘʪ ʚʲʨʭʫ ʥʦʩʝʱʠ ʢʦʥʟʦʣʠ 

(ʩʪʦʡʢʠ)ʚʲʨʭʫ ʩʪʲʣʙʘ. ʇʨʠ ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʥʝʪʷʛʦʚʠ ʢʦʥʩʫʤʘʪʦʨʠ ʦʪ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʜʘ ʩʝ 

ʧʨʝʜʚʠʜʠ ʤʦʥʪʠʨʘʥʝ ʥʘ ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʪʲʨʛʦʚʩʢʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʢʦʥʩʫʤʠʨʘʥʘʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ, ʘ 

ʩʲʱʦ ʠ ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʪʯʠʪʘʥʝ; 

5.8.9. ʉʲʚʤʝʩʪʷʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʩ ʜʨʫʛʠ ʩʠʩʪʝʤʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ 

 ʉʲʦʨʲʞʝʥʠʷʪʘ ʠ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʙʲʜʘʪ ʢʦʤʧʣʝʢʩʥʦ 

ʠʟʧʦʣʟʚʘʥʠ ʠ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʜʨʫʛʠ ʪʝʭʥʠʯʝʩʢʠ ʩʠʩʪʝʤʠ ʥʘ ʞʝʣʝʟʦʧʲʪʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʘʪʦ: 

ʩʠʩʪʝʤʘ ʟʘ ʦʩʚʝʪʣʝʥʠʝ ʥʘ ʦʪʢʨʠʪʠ ʛʘʨʦʚʠ ʧʣʦʱʠ, ʩʠʩʪʝʤʘ ʟʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ, ʦʩʠʛʫʨʠʪʝʣʥʠ 

ʩʠʩʪʝʤʠ, ʜʠʩʧʝʯʝʨʩʢʘ ʨʘʜʠʦʚʨʲʟʢʘ ʠ ʜʨ. 

 ʇʨʠ ʩʲʚʤʝʩʪʷʚʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʠʩʪʝʤʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʩʧʘʟʝʥʠ ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: 

ï ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʠ ʩʠʩʪʝʤʠ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ 

ʫʯʘʩʪʲʮʠ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʜʨʫʛʠ ʩʠʩʪʝʤʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʪʘʚʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʧʨʦʝʢʪʠ, ʩʲʛʣʘʩʫʚʘʥʠ ʩʲʩ ʩʣʫʞʙʠʪʝ ʧʦ ʝʥʝʨʛʝʪʠʢʘ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠ ʫʪʚʲʨʜʝʥʠ ʧʦ 

ʫʩʪʘʥʦʚʝʥʠʷ ʨʝʜ. ʇʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʝʢʪʠ ʟʘ ʥʦʚʦ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʠ ʫʯʘʩʪʲʮʠ ʩʲʛʣʘʩʫʚʘʥʝʪʦ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ ʧʨʦʝʢʪʘʥʪʘ, ʢʘʪʦ ʯʘʩʪʪʘ ʝʣʝʢʪʨʠʬʠʢʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚʦʜʝʱʘ, ʘ 

ʧʨʦʝʢʪʠʪʝ ʟʘ ʜʨʫʛʠʪʝ ʩʠʩʪʝʤʠ, ʧʦʣʟʫʚʘʱʠ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʜʘ ʙʲʜʘʪ ʩʲʛʣʘʩʫʚʘʥʠ 

ʠ ʟʘʚʝʨʝʥʠ ʦʪ ʚʦʜʝʱʠʷ ʧʨʦʝʢʪʘʥʪ ʥʘ ʝʣʝʢʪʨʠʬʠʢʘʮʠʷʪʘ. 

ï ɺʩʠʯʢʠ ʝʣʝʤʝʥʪʠ ʥʘ ʩʠʩʪʝʤʠʪʝ, ʩʲʚʤʝʩʪʷʚʘʥʠ ʩ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʪʨʷʙʚʘ 
ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʥʘʜʝʞʜʥʦʩʪ, ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʩʠʛʫʨʥʦʩʪ, ʝʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪ, 

ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ, ʚʠʜ ʠ ʢʘʯʝʩʪʚʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʟʘʱʠʪʘ ʦʪ ʢʦʨʦʟʠʷ ʠ 

ʪ.ʥ., ʢʦʠʪʦ ʩʘ ʚʘʣʠʜʥʠ ʟʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʩʲʛʣʘʩʥʦ ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ. 

ï ʊʝʭʥʠʯʝʩʢʠʪʝ ʨʝʰʝʥʠʷ ʥʘ ʩʲʚʤʝʩʪʷʚʘʥʠʪʝ ʩʠʩʪʝʤʠ ʪʨʷʙʚʘ: ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʥʝ ʜʘ ʥʘʣʘʛʘʪ 

ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʚ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʨʫʪʠʥʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʦ 

ʪʷʭʥʦʪʦ ʪʝʢʫʱʦ ʧʦʜʜʲʨʞʘʥʝ, ʘ ʦʪ ʜʨʫʛʘ ï ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʙʝʟʦʧʘʩʥʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʙʦʪʘ ʥʘ 

ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʷ ʧʝʨʩʦʥʘʣ ʚ ʙʣʠʟʦʩʪ ʜʦ ʝʣʝʤʝʥʪʠʪʝ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ 

ï ɺʨʲʟʢʠʪʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʩʲʚʤʝʩʪʷʚʘʥʠʪʝ ʩʠʩʪʝʤʠ ʢʲʤ ʩʪʲʣʙʦʚʝʪʝ ʠ ʥʦʩʝʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ 
ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʙʦʣʪʦʚʠ, ʘʥʘʣʦʛʠʯʥʠ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʟʘ ʤʦʥʪʘʞ ʥʘ 

ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʢʘʢʚʠʪʦ ʠ ʜʘ ʙʠʣʦ ʝʣʝʤʝʥʪʠ ʯʨʝʟ 

ʟʘʚʘʨʷʚʘʥʝ ʥʘ ʤʷʩʪʦ. 

5.8.10. ʄʦʥʪʘʞʥʠ ʜʦʧʫʩʢʠ  

ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʩʘ ʜʦʧʫʩʪʠʤʠ ʩʣʝʜʥʠʪʝ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʨʦʝʢʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ:  

ʘ) ɿʘ ʩʪʲʣʙʦʚʝ ʠ ʬʫʥʜʘʤʝʥʪʠ: 

- ʅʠʚʦ ʬʫʥʜʘʤʝʥʪ (ʙʘʟʦʚʘ ʤʘʨʢʘ ï ʟʘ ʞ.ʙ.) ï ʥʠʚʦ ʦʩ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ: ° 50 mm; 

- ʈʘʟʩʪʦʷʥʠʝ ʦʪ ʦʩ ʢʦʣʦʚʦʟ ʜʦ ʯʝʣʦ ʩʪʲʣʙ: ° 150 mm (ʤʠʥʫʩ ʜʦʧʫʩʢʘ ʝ ʚʘʣʠʜʝʥ ʩʘʤʦ ʜʦ 

ʜʦʩʪʠʛʘʥʝ ʥʘ ʥʦʨʤʠʨʘʥʠʪʝ ʤʠʥʠʤʘʣʥʠ ʨʘʟʩʪʦʷʥʠʷ ʟʘ ʦʪʢʨʠʪ ʧʲʪ ʠ ʛʘʨʘ); 

- ʅʘʜʣʲʞʥʦ, ʧʘʨʘʣʝʣʥʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ: ° 500 mm; 

- ʅʘʢʣʦʥ ʥʘ ʩʪʲʣʙʘ: 1% ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʠ 0,5% ʧʦ ʧʦʩʦʢʘ ʥʘ ʧʲʪʷ 

ʙ) ɿʘ ʛʝʦʤʝʪʨʠʯʥʠ ʨʘʟʤʝʨʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ: 
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- ɺʠʩʦʯʠʥʘ ʥʘ ʤʦʥʪʠʨʘʥʝ ʥʘ ʟʘʢʨʝʧʚʘʥʠʷ ʥʘ ʢʦʥʟʦʣʠ ʠ ʥʘʧʨʝʯʥʠʮʠ: ° 50 mm; 

- ʈʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʦʨʥʦ ʠ ʜʦʣʥʦ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʢʦʥʟʦʣʠ: ° 50 mm; 

- ʉʠʩʪʝʤʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ: ° 50 mm; 

- ʄʷʩʪʦ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʩʧʨʷʤʦ ʧʨʦʝʢʪʥʦʪʦ: ° 50 mm; 

- ʄʝʞʜʫʩʪʨʫʥʠʝ: ° 100 mm; 

- ɿʠʛ-ʟʘʛ (ʩʪʨʘʥʠʯʥʦ ʦʪʢʣʦʥʝʥʠʝ) ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ: ° 25 mm; 

- ɺʠʩʦʯʠʥʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ (ʨʘʟʣʠʢʘ ʚʲʚ ʚʠʩʦʯʠʥʠʪʝ ʧʦʜ ʜʚʝ ʩʲʩʝʜʥʠ 

ʩʪʨʫʥʠ): ° 5 mm ʟʘ ʩʢʦʨʦʩʪʠ ʥʘ ʜʚʠʞʝʥʠʝ ʜʦ 160 km/h ʠ ° 3 mm ï ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘʜ 160 km/h 

(ʩʲʱʠʪʝ ʜʦʧʫʩʢʠ ʩʘ ʚʘʣʠʜʥʠ ʠ ʩʧʨʷʤʦ ʧʨʦʝʢʪʥʠʪʝ ʚʠʩʦʯʠʥʠ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ ʧʦʜ ʚʩʷʢʘ ʩʪʨʫʥʘ ʚ ʤʝʞʜʫʩʪʲʣʙʠʝʪʦ, ʢʦʛʘʪʦ ʪʦʡ ʩʝ ʤʦʥʪʠʨʘ ʩʲʩ ʟʘʜʘʜʝʥ ʧʨʦʚʝʩ);   

- ʅʘʢʣʦʥ ʥʘ ʚʦʜʝʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʨʠ ʧʨʝʭʦʜʠ ʦʪ ʝʜʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʦʢʘʯʚʘʥʝ 

ʢʲʤ ʥʦʚʘ: ° 1/10 ʦʪ ʜʦʧʫʩʪʠʤʠʷ ʛʨʘʜʠʝʥʪ ʩʲʛʣʘʩʥʦ ʪ. 5.8.2.2. 

- ʈʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʘ ʫʩʧʦʨʝʜʥʠ ʧʨʦʚʦʜʥʠʢʘ ʚʲʚ ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ: ° 25 mm 

(ʦʪʨʠʮʘʪʝʣʥʠʷ ʜʦʧʫʩʢ ʥʝ ʝ ʚʘʣʠʜʝʥ ʟʘ ʠʟʦʣʠʨʘʱʘ ʚʲʟʜʫʰʥʘ ʤʝʞʜʠʥʘ ʧʨʠ ʨʘʟʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʧʨʦʚʦʜʥʠʮʠʪʝ 400 mm); 

- ʉʪʨʝʣʠ ʥʘ ʧʨʦʚʝʩʠʪʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ: ° 10 mm ʩʧʨʷʤʦ ʧʨʦʝʢʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ; 

- ʈʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ ʠ ʜʦʣʥʦ ʬʠʢʩʠʨʘʱʦ ʚʲʞʝ ʠʣʠ ʥʦʩʝʱʘ ʬʠʢʩʘʪʦʨʥʘ 

ʪʨʲʙʘ: + 50 mm; 

- ʀʟʤʝʩʪʚʘʥʝ ʥʘ ʪʦʯʢʘʪʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʥʦʩʝʱʦʪʦ ʚʲʞʝ ʢʲʤ ʢʦʥʟʦʣʠʪʝ ʩʧʨʷʤʦ ʧʨʦʝʢʪʥʦʪʦ 

ʧʦʣʦʞʝʥʠʝ:  ° 100 mm ʟʘ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʠ ° 50 mm ʟʘ ʢʦʤʧʝʥʩʠʨʘʥʠ ʚʝʨʠʞʥʠ ʢʦʥʪʘʢʪʥʠ 

ʤʨʝʞʠ; 

- ʅʘʢʣʦʥ ʥʘ ʩʪʨʫʥʠʪʝ ʧʨʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ ʠ ʲʛʣʦʚʦ ʠʟʤʝʩʪʚʘʥʝ ʥʘ 

ʢʦʥʟʦʣʠʪʝ ï ʧʨʠ ʢʦʤʧʝʥʩʠʨʘʥʠ:  ° 20  ʩʧʨʷʤʦ ʧʨʦʝʢʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ 

ʤʦʥʪʘʞʘ; 

ʚ) ɿʘ ʤʝʭʘʥʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ: 

- ʅʘʪ̫ʛʘʥʝ ʥʘ ʪʚʲʨʜʦ ʘʥʢʝʨʠʨʘʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ: ° 10 % ʦʪ ʧʨʦʝʢʪʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ 

ʩ̡ ʦʪʚʝʪʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʤʦʥʪʘʞʘ; 

- ʄʘʩʘ ʥʘ ʪʝʞʝʩʪʠʪʝ ʟʘ ʢʦʤʧʝʥʩʘʪʦʨʠʪʝ: ° 0,2 %; 

ʛ) ɿʘ ʩʚʦʙʦʜʥʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʩʲʛʣʘʩʥʦ ɹɼʉ EN 22768-1 ʠ -

2: 2002 - ʢʣʘʩ  ʥʘ ʪʦʯʥʦʩʪ Ămò: 

- ʛʝʦʤʝʪʨʠʯʥʠ ʨʘʟʤʝʨʠ: 

ʈʘʟʤʝʨ 

mm 

0,5 

ʜʦ 

6 

6 

ʜʦ 

30 

30 

ʜʦ 

120 

120 

ʜʦ 

400 

400 

ʜʦ 

1000 

1000 

ʜʦ 

2000 

2000 

ʜʦ 

4000 

ʥʘʜ 

4000 

ɼʦʧʫʩʢ 

mm 
°0,1 °0,2 °0,3 °0,5 °0,8 °1,2 °2,0 

°1,0 ʥʘ 

ʚʩʝʢʠ 

1000 mm 

- ʨʘʜʠʫʩʠ ʠ ʟʘʢʨʲʛʣʝʥʠʷ: 

ʈʘʜʠʫʩ mm ʦʪ 0,5 ʜʦ 3 ʦʪ 3 ʜʦ 6 ʥʘʜ 6 

ɼʦʧʫʩʢ mm °0,2 °0,5 °1,2 

- ʲʛʣʠ: 

ʒʛʲʣ ʜʦ 100 ʦʪ 10 ʜʦ 500 ʦʪ 50 ʜʦ 1200 

ɼʦʧʫʩʢ  °10 °00  30¡ °00  20¡ 

- ʣʠʥʝʡʥʦʩʪ (ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʨʘʚʘʪʘ ʟʘ ʥʦʤʠʥʘʣʥʘ ʜʲʣʞʠʥʘ) 

ɼʲʣʞʠʥʘ 

mm 
ʜʦ 10  

ʦʪ 10 

ʜʦ  

ʦʪ 30 

ʜʦ 

ʦʪ 100 

ʜʦ 

ʦʪ 300 

ʜʦ 

ʦʪ 1000 

ʜʦ 
ʥʘʜ 3000 
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30 100 300 1000 3000 

ɼʦʧʫʩʢ 

mm 
0,05 0,1 0,2 0,4 0,6 0,8 

0,6 ʥʘ 

ʚʩʝʢʠ 

1000 mm 

 

 

5.8.11. ʊʝʭʥʠʯʝʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ 

 ʊʝʭʥʠʯʝʩʢʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʪʨʠ ʯʘʩʪʠ: ʙʘʟʦʚ ʧʨʦʝʢʪ, 

ʜʝʪʘʡʣʝʥ ʧʨʦʝʢʪ ʠ ʝʢʟʝʢʫʪʠʚʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

 ɹʘʟʦʚʠʷʪ ʧʨʦʝʢʪ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ:   

ï ɼʝʪʘʡʣʥʦ ʫʪʦʯʥʝʥʠ ʠʟʭʦʜʥʠ ʜʘʥʥʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ; 

ï ʀʟʷʩʥʷʚʘʱ ʜʦʢʣʘʜ ʟʘ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʧʨʦʝʢʪʘ; 

ï ɽʣʝʢʪʨʠʯʝʩʢʦ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʥʘ ʥʝʡʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʚʢʣʶʯʚʘʱʦ 

ʠʟʙʦʨ ʥʘ ʪʠʧ ʠ ʩʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʠ ʚʲʞʝʪʘ (ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ, ʥʦʩʝʱʦ ʚʲʞʝ, 

ʟʘʭʨʘʥʚʘʱʠ, ʫʩʠʣʚʘʱʠ, ʦʙʭʦʜʥʠ ʠ ʦʙʨʘʪʥʠ ʧʨʦʚʦʜʥʠʮʠ) ʠ ʥʘʯʠʥ ʥʘ ʨʘʟʧʦʣʘʛʘʥʝʪʦ ʠʤ ʚ ʧʣʘʥ ʠ 

ʧʨʦʬʠʣ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʧʦ ʫʩʣʦʚʠʷ ʟʘ ʤʠʥʠʤʘʣʥʦ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʟʘʤʲʨʩʷʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ;  

ï ʉʭʝʤʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ; 

ï ʄʝʭʘʥʠʯʥʦ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʚʢʣʶʯʚʘʱʦ: ʠʟʙʦʨ ʥʘ ʪʠʧ ʥʘ ʦʢʘʯʚʘʥʝ ʠ 

ʥʘʪʷʛʘʥʝ ʥʘ ʚʲʞʝʪʘʪʘ ʠ ʧʨʦʚʦʜʥʠʮʠʪʝ; ʦʧʨʝʜʝʣʷʥʝ ʦʪʢʣʦʥʝʥʠʷʪʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʚʲʞʝʪʘʪʘ ʧʦʜ 

ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʝʪʨʦʚʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ; ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʲʣʞʠʥʠʪʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʠ 

ʤʠʥʠʤʘʣʥʠ  ʤʝʞʜʫʩʪʲʣʙʠʷ ʠ ʛʨʘʜʘʮʠʷʪʘ ʤʝʞʜʫ ʪʷʭ ʥʘ ʩʪʦʡʥʦʩʪʠ ʟʘ ʦʪʜʝʣʥʠʪʝ ʤʝʞʜʫʩʪʲʣʙʠʷ 

ʚʢʣʶʯʠʪʝʣʥʦ ʧʨʝʭʦʜʥʠ, ʟʘ ʚʲʟʜʫʰʥʠ ʩʪʨʝʣʢʠ ʠ ʜʨ. 

ï ʊʨʘʩʠʨʘʥʝ ʥʘ ʩʪʲʣʙʦʚʥʘʪʘ ʣʠʥʠʷ ʚ ʛʘʨʠʪʝ ʠ ʤʝʞʜʫʛʘʨʠʷʪʘ; ʩʠʪʫʘʮʠʦʥʝʥ ʧʣʘʥ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ 
ʤʨʝʞʘ; Ăʚʲʞʝʥʠò ʧʣʘʥʦʚʝ ʥʘ ʚʲʟʜʫʰʥʠʪʝ ʩʪʨʝʣʢʠ. 

ï ʉʪʲʣʙʦʚʝ, ʢʦʥʟʦʣʠ ʠ ʥʘʧʨʝʯʥʠʮʠ ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ; 

ï ʂʦʤʫʪʘʮʠʦʥʥʘ ʘʧʘʨʘʪʫʨʘ, ʟʘʜʚʠʞʚʘʥʠʷ, ʩʠʩʪʝʤʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝʪʦ; 

ï ʅʝʦʙʭʦʜʠʤʠ ʧʨʝʫʩʪʨʦʡʩʪʚʘ ʥʘ ʧʲʪʷ, ʠʟʢʫʩʪʚʝʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ, ʦʩʚʝʪʣʝʥʠʝʪʦ ʥʘ 

ʞʝʣʝʟʦʧʲʪʥʠʪʝ ʦʙʝʢʪʠ, ʫʩʪʨʦʡʩʪʚʘʪʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ, ʩʠʛʥʘʣʠʟʘʮʠʷ ʠ ʦʩʠʛʫʨʠʪʝʣʥʘ ʪʝʭʥʠʢʘ, 

ʧʦʜʟʝʤʥʠ ʩʲʦʨʲʞʝʥʠʷ, ʢʘʙʝʣʥʠ ʣʠʥʠʠ, ʪʨʲʙʦʧʨʦʚʦʜʠ, ʩʲʦʨʲʞʝʥʠʷ ʟʘ ʪʦʚʘʨʥʦ-ʨʘʟʪʦʚʘʨʥʠ ʨʘʙʦʪʠ, 

ʙʘʟʠ ʟʘ ɻʉʄ ʠ ʜʨ.; 

ï ɿʘʱʠʪʠ ʠ ʟʘʛʨʘʞʜʝʥʠʷ; 

ï ʆʙʦʙʱʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʥʦ ï ʤʦʥʪʘʞʥʠʪʝ ʨʘʙʦʪʠ; 

ï ʂʦʣʠʯʝʩʪʚʝʥʠ ʩʤʝʪʢʠ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʤʘʪʝʨʠʘʣʠ, ʨʘʙʦʪʥʘ ʩʠʣʘ ʠ 
ʤʝʭʘʥʠʟʘʮʠʷ. 

ï ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ ʟʘ ʦʮʝʥʢʘ ʥʘʜʝʞʜʥʦʩʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ. 
ʇʨʦʝʢʪʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʩʥʦʚʥʠʪʝ ʥʘʜʝʞʜʥʦʩʪʥʠ ʧʦʢʘʟʘʪʝʣʠ.   

 ɼʝʪʘʡʣʥʠʷʪ ʧʨʦʝʢʪ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ:  

ï ʆʙʷʩʥʠʪʝʣʥʘ ʟʘʧʠʩʢʘ ʟʘ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʧʨʦʝʢʪʘ; 

- ɼʝʪʘʡʣʝʥ ʩʠʪʫʘʮʠʦʥʝʥ ʧʣʘʥ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʤʘʱʘʙ 1:500 (1:1000); 

ï ʇʦʜʨʦʙʥʘ ʩʭʝʤʘ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʠ ʩʝʢʮʠʦʥʠʨʘʥʝ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʪ.5.8.2.9. 

ï ʋʪʦʯʥʝʥ ʤʝʭʘʥʠʯʝʥ ʨʘʟʯʝʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʠʟʙʦʨ ʥʘ ʦʧʪʠʤʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʝʡʥʠʪʝ 

ʤʝʭʘʥʠʯʥʠ ʧʘʨʘʤʝʪʨʠ; 

ï ʅʘʜʣʲʞʥʠ ʧʨʦʬʠʣʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʨʘʟʣʠʯʥʠʪʝ ʧʦ ʜʲʣʞʠʥʘ 
ʤʝʞʜʫʩʪʲʣʙʠʷ ʠ ʪʝʭʥʠ ʤʝʭʘʥʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʝʣʘʩʪʠʯʥʦʩʪ, ʢʨʠʚʘ ʥʘ ʧʨʦʚʝʩʠʪʝ, ʢʨʠʚʘ ʥʘ 

ʩʪʘʪʠʯʥʦ ʧʦʚʜʠʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʘʢʪʠʚʥʘʪʘ ʠ ʧʘʩʠʚʥʘ ʥʘʪʠʩʢʦʚʘ 

ʩʠʣʘ ʥʘ ʪʦʢʦʩʥʝʤʘʪʝʣʷ ʠ ʧʨʠʚʝʜʝʥʘ ʢʲʤ ʪʦʯʢʘʪʘ ʥʘ ʢʦʥʪʘʢʪʫʚʘʥʝ ʤʘʩʘ ʥʘ ʤʨʝʞʘʪʘ); 
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ï ʈʝʟʫʣʪʘʪʠ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʩʠʤʫʣʘʪʠʚʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 
ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʠ ʟʘʜʘʜʝʥʠʪʝ ʪʦʢʦʩʥʝʤʘʪʝʣʠ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷ ʪʷʛʦʚ ʧʦʜʚʠʞʝʥ 

ʩʲʩʪʘʚ, ʜʦʢʘʟʚʘʱʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʥʘʜʝʞʜʥʦ ʠ ʢʘʯʝʩʪʚʝʥʦ ʪʦʢʦʩʥʝʤʘʥʝ ʩʲʛʣʘʩʥʦ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʨʘʟʜʝʣ 8 ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ;    

ï ʅʘʧʨʝʯʥʠ ʧʨʦʬʠʣʠ ʥʘ ʚʩʠʯʢʠ ʦʧʦʨʥʠ ʪʦʯʢʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ (ʥʘʧʨʝʯʥʠʮʠ, ʩʪʲʣʙʦʚʝ ʠ 

ʜʨ.) ʚ ʦʪʢʨʠʪʠʪʝ ʧʲʪʠʱʘ ʠ ʛʘʨʠʪʝ; ʨʘʟʯʝʪʠ ʥʘ ʧʦʣʠʛʦʥʠʪʝ ʥʘ ʛʲʚʢʘʚʠ ʥʘʧʨʝʯʥʠʮʠ, ʘʢʦ ʩʝ 

ʧʨʝʜʚʠʞʜʘ ʜʘ ʠʤʘ ʪʘʢʠʚʘ; 

ï ʈʝʛʫʣʠʨʦʚʲʯʝʥ ʧʣʘʥ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ (ʚ ʤʘʱʘʙʠ: ʥʘʜʣʲʞʝʥ 1:500 ʠʣʠ 1:1000 ʠ 
ʥʘʧʨʝʯʝʥ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ 1:100 ʠʣʠ 1:200), ʩ ʢʦʪʠʨʦʚʢʘ ʥʘ ʩʪʨʘʥʠʯʥʦʪʦ ʠʟʤʝʩʪʚʘʥʝ ʠ ʚʠʩʦʯʠʥʘʪʘ 

ʥʘ ʦʢʘʯʚʘʥʝ ʩʧʨʷʤʦ ʦʩʪʘ ʠ ʥʠʚʦʪʦ ʥʘ ʞʝʣʝʟʥʠʷ ʧʲʪ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚʲʚ 

ʚʩʷʢʘ ʪʷʭʥʘ ʦʧʦʨʥʘ ʪʦʯʢʘ; 

ï ʊʘʙʣʠʮʠ ʩ ʤʦʥʪʘʞʥʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʜʲʣʞʠʥʠʪʝ ʥʘ ʩʪʨʫʥʠʪʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʧʦ ʜʲʣʞʠʥʘ 

ʤʝʞʜʫʩʪʲʣʙʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʠʧʘ ʥʘ ʝʜʠʥʠʯʥʘʪʘ ʚʝʨʠʞʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʠ ʥʘʯʠʥʘ ʥʘ 

ʢʦʤʧʝʥʩʠʨʘʥʝ ʥʘ ʥʘʪʷʛʘʥʝʪʦ ʥʘ ʥʝʡʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ; 

ï ʄʦʥʪʘʞʥʠ ʪʘʙʣʠʮʠ ʟʘ ʠʟʤʝʩʪʚʘʥʠʷʪʘ ʥʘ ʢʦʥʟʦʣʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ 
ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʨʘʟʩʪʦʷʥʠʷʪʘ ʜʘ ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ ʟʘ ʝʜʠʥʠʯʥʠ ʚʝʨʠʞʥʠ ʢʦʤʧʝʥʩʠʨʘʥʠ 

ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ; 

ï ʄʦʥʪʘʞʥʠ ʪʘʙʣʠʮʠ ʟʘ ʥʘʪʷʛʘʥʠʷʪʘ, ʩʪʨʝʣʠʪʝ ʥʘ ʧʨʦʚʝʩʠʪʝ, ʥʘʢʣʦʥʘ ʥʘ ʩʪʨʫʥʠʪʝ ʠ 

ʠʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʬʠʢʩʘʪʦʨʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʨʘʟʩʪʦʷʥʠʷʪʘ ʜʘ 

ʩʨʝʜʥʘʪʘ ʘʥʢʝʨʦʚʢʘ ʟʘ ʝʜʠʥʠʯʥʠ ʚʝʨʠʞʥʠ ʧʦʣʫʢʦʤʧʝʥʩʠʨʘʥʠ ʢʦʥʪʘʢʪʥʠ ʤʨʝʞʠ; 

ï ʈʝʛʫʣʠʨʦʚʲʯʥʠ ʪʘʙʣʠʮʠ ʟʘ ʢʦʤʧʝʥʩʠʨʘʱʠʪʝ ʫʩʪʨʦʡʩʪʚʘ; 

ï ʇʣʘʥʦʚʝ ʟʘ ʥʘʜʣʲʞʥʦ ʚʠʩʦʯʠʥʥʦ ʚʦʜʝʥʝ ʥʘ ʝʥʝʨʛʠʡʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ (ʟʘʭʨʘʥʚʘʱʠ, ʫʩʠʣʚʘʱʠ, 
ʦʙʭʦʜʥʠ, ʦʙʨʘʪʥʠ ʠ ʜʨ.); ʄʦʥʪʘʞʥʠ ʪʘʙʣʠʮʠ ʟʘ ʥʘʪʷʛʘʥʠʷʪʘ ʠ ʩʪʨʝʣʠʪʝ ʥʘ ʧʨʦʚʝʩʠʪʝ ʥʘ ʪʝʟʠ 

ʧʨʦʚʦʜʥʠʮʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʭʥʠʷ ʪʠʧ ʠ ʜʲʣʞʠʥʠʪʝ ʥʘ ʤʝʞʜʫʩʪʲʣʙʠʷʪʘ; 

ï ʏʝʨʪʝʞʠ ʚ ʧʣʘʥ ʠ ʥʘʜʣʲʞʝʥ ʧʨʦʬʠʣ ʥʘ ʠʟʧʲʣʥʝʥʠʷʪʘ ʥʘ ʦʢʘʯʚʘʥʝʪʦ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʥʘ 
ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʚ ʦʪʜʝʣʥʠʪʝ ʠʟʦʣʠʨʘʱʠ ʠ ʥʝʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ, ʥʝʫʪʨʘʣʥʠ 

ʚʩʪʘʚʢʠ, ʚ (ʧʦʜ) ʠʟʢʫʩʪʚʝʥʠ ʩʲʦʨʲʞʝʥʠʷ, ʥʘ ʧʨʝʣʝʟʠ ʠ ʜʨ. ʩʧʝʮʠʬʠʯʥʠ ʤʝʩʪʘ ʧʦ ʪʨʘʩʝʪʦ; 

ï ʂʦʥʩʪʨʫʢʪʠʚʥʠ ʯʝʨʪʝʞʠ ʥʘ ʩʪʲʣʙʦʚʝ, ʢʦʥʟʦʣʠ, ʪʚʲʨʜʠ ʥʘʧʨʝʯʥʠʮʠ ʠʣʠ ʧʦʨʪʘʣʠ (ʘʢʦ ʩʝ 
ʧʨʝʜʚʠʞʜʘʪ ʪʘʢʠʚʘ) ʟʘ ʦʢʘʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʤʨʝʞʠ ʠ ʝʥʝʨʛʠʡʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ, ʢʘʢʪʦ ʠ 

ʯʝʨʪʝʞʠ ʥʘ ʜʨʫʛʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʨʘʟʯʝʪʠ ʟʘ ʪʷʭʥʦʪʦ 

ʤʝʭʘʥʠʯʥʦ ʦʨʘʟʤʝʨʷʚʘʥʝ; 

ï ʇʣʘʥ ʟʘ ʟʘʟʝʤʷʚʘʥʝʪʦ ʚ ʛʘʨʠ ʠ ʦʪʢʨʠʪʠ ʧʲʪʠʱʘ; 

ï ʇʣʘʥ ʥʘ ʪʨʘʩʝʪʘʪʘ ʟʘ ʢʘʙʝʣʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ; 

ï ʂʦʥʩʪʨʫʢʪʠʚʥʠ ʯʝʨʪʝʞʠ ʠ ʩʭʝʤʠ ʟʘ ʤʦʥʪʘʞʥʘ ʪʘʙʣʘʪʘ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ ʚ ʛʘʨʠʪʝ; 

ï ʂʦʥʩʪʨʫʢʪʠʚʥʠ ʯʝʨʪʝʞʠ ʟʘ ʟʘʱʠʪʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʛʨʘʞʜʝʥʠʷ; 

ï ʂʦʥʩʪʨʫʢʪʠʚʥʠ ʯʝʨʪʝʞʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ (ʧʦʜ) ʠʟʢʫʩʪʚʝʥʠ 

ʩʲʦʨʲʞʝʥʠʷ;  

ï  ʂʦʥʩʪʨʫʢʪʠʚʥʠ ʯʝʨʪʝʞʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʤʘʯʪʦʚʠʪʝ ʪʨʘʬʦʧʦʩʪʦʚʝ ʟʘ ʟʘʭʨʘʥʚʘʥʝ ʥʘ 

ʥʝʪʷʛʦʚʠ ʢʦʥʩʫʤʘʪʦʨʠ ʚ ʛʘʨʠʪʝ. 

ï ʈʘʟʯʝʪ ʥʘ ʥʘʜʝʞʜʥʦʩʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ  ʥʘ ʧʨʦʝʢʪʠʨʘʥʘʪʘ ʢʦʥʪʘʢʪʥʘ ʩʠʩʪʝʤʘ (ʥʘʜʝʞʜʥʦʩʪ, 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪ, ʨʝʤʦʥʪʥʦʧʨʠʛʦʜʥʦʩʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪ);  

ï ʋʪʦʯʥʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠ ʛʨʘʬʠʢ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʦʩʪʘʚʢʠʪʝ, ʩʪʨʦʠʪʝʣʥʦ ï ʤʦʥʪʘʞʥʠʪʝ 

ʨʘʙʦʪʠ ʠ ʪʝʩʪʦʚʠʪʝ ʧʨʦʮʝʜʫʨʠ; 

ï ʇʨʝʮʠʟʠʨʘʥʠ ʢʦʣʠʯʝʩʪʚʝʥʠ ʩʤʝʪʢʠ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʤʘʪʝʨʠʘʣʠ, ʨʘʙʦʪʥʠ 
ʦʧʝʨʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʠ ʨʘʙʦʪʥʘ ʩʠʣʘ ʠ ʤʝʭʘʥʠʟʘʮʠʷ; 

ï ʀʟʠʩʢʚʘʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʦʭʨʘʥʘ ʥʘ ʪʨʫʜʘ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʥʦ-ʤʦʥʪʘʞʥʠʪʝ 

ʨʘʙʦʪʠ; 

ï ʉʧʝʮʠʬʠʢʘʮʠʷ ʥʘ ʥʝʩʥʠʞʘʝʤʠʷ ʟʘʧʘʩ ʦʪ ʨʝʟʝʨʚʥʠ ʯʘʩʪʠ ʠ ʤʘʪʝʨʠʘʣʠ; 
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ï ʅʘʨʝʜʙʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ ʠ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʚ 
ʛʘʨʘʥʮʠʦʥʥʠʷ ʧʝʨʠʦʜ ʠ ʩʣʝʜ ʥʝʛʦ; 

ï ʧʨʝʧʦʨʲʯʠʪʝʣʥʠ ʛʨʘʬʠʮʠ ʟʘ ʧʨʝʛʣʝʜ, ʨʝʤʦʥʪ ʠ ʧʦʜʤʷʥʘ ʠ ʥʘ  ʚʲʟʣʠ ʠ ʜʝʪʘʡʣʠ. 

ɽʢʟʝʢʫʪʠʚʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ: 

ï ɺʩʠʯʢʠ ʥʘʜʣʲʞʥʠ ʠ ʥʘʧʨʝʯʥʠ ʧʣʘʥʦʚʝ ʠ ʧʨʦʬʠʣʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʠ ʯʝʨʪʝʞʠ, ʤʦʥʪʘʞʥʠ ʠ ʨʝʛʫʣʠʨʦʚʲʯʥʠ ʪʘʙʣʠʮʠ, ʚʢʣʶʯʝʥʠ ʚ ʜʝʪʘʡʣʥʠʷ ʧʨʦʝʢʪ, 

ʢʦʨʠʛʠʨʘʥʠ ʩ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘʧʨʘʚʝʥʠ ʚ ʪʷʭ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʘ; 

ï ɺʩʠʯʢʠ ʩʝʨʪʠʬʠʢʘʪʠ ʟʘ ʪʠʧʦʚʠ ʠʟʧʠʪʚʘʥʠʷ ʥʘ ʦʪʜʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ; 

ï ʇʨʦʪʦʢʦʣʠ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ï ʜʦʩʪʘʚʯʠʮʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʟʘ ʢʦʥʪʘʢʪʥʘʪʘ 

ʩʠʩʪʝʤʘ; 

ï ʂʦʤʧʣʝʢʪ ʟʘʚʝʨʝʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʫʟʘʢʦʥʷʚʘʥʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ 

ʧʨʦʪʦʢʦʣ ʟʘ ʧʦʣʟʫʚʘʥʝ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɿʘʢʦʥʘ ʟʘ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ 

ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ. 

2.8.12. ʂʦʥʪʨʦʣ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ 

ɺʩʠʯʢʠ ʨʘʙʦʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʧʨʠ ʥʦʚʦ ʩʪʨʦʠʪʝʣʩʪʚʦ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʢʘʧʠʪʘʣʥʠ ʨʝʤʦʥʪʠ ʠ ʥʝʡʥʦʪʦ ʧʨʝʜʘʚʘʥʝ ʥʘ ʚʲʟʣʦʞʠʪʝʣʷ ʟʘ 

ʝʢʩʧʣʦʘʪʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ï ʠʟʧʲʣʥʠʪʝʣ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ ʢʦʥʪʨʦʣ, ʚ 

ʩ̡ ʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɿʋʊ. 

ʂʦʥʪʨʦʣʲʪ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʞʜʘ ʪʘʢʘ, ʯʝ ʜʘ ʦʩʠʛʫʨʠ ʥʝʦʙʭʦʜʠʤʦʪʦ 

ʢʘʯʝʩʪʚʦ ʥʘ ʟʘʚʲʨʰʝʥʠʪʝ ʨʘʙʦʪʠ ʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʧʨʦʝʢʪʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʦʙʝʢʪʘ. ʊʦʡ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʠ ʜʘ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʚʠʜʦʚʝ ʨʘʙʦʪʠ: 

ï ʋʪʦʯʥʷʚʘʥʝ ʩ ʚʲʟʣʦʞʠʪʝʣʷ ʥʘ ʠʟʭʦʜʥʠʪʝ ʜʝʪʝʣʠʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʜʘʥʥʠ ʟʘ ʧʨʦʝʢʪʘ ʠ 

ʟʘʜʘʥʠʝʪʦ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ, ʫʪʚʲʨʞʜʘʚʘʥʝʪʦ ʠʤ ʠ ʧʨʝʜʘʚʘʥʝ ʥʘ ʧʨʦʝʢʪʘʥʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ;  

ï ʇʨʝʛʣʝʜ ʥʘ ʙʘʟʦʚʠʷ ʧʨʦʝʢʪ, ʫʪʚʲʨʞʜʘʚʘʥʝʪʦ ʤʫ ʩʣʝʜ ʢʘʪʦ ʝ ʫʩʪʘʥʦʚʝʥʦ ʧʲʣʥʦʪʦ ʤʫ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ: ʟʘʜʘʥʠʝʪʦ, ʢʘʩʘʝʱʠʪʝ ʛʦ ʜʝʡʩʪʚʘʱʠ ʥʦʨʤʘʪʠʚʥʠ ʜʦʢʫʤʝʥʪʠ ʠ 

ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʠ ʧʨʝʜʘʚʘʥʝʪʦ ʤʫ ʥʘ ʠʟʧʲʣʥʠʪʝʣʷ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ;   

ï ʇʨʝʛʣʝʜ ʠ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʜʝʪʘʡʣʥʠʷ ʧʨʦʝʢʪ ʠ ʧʨʝʜʘʚʘʥʝʪʦ ʤʫ ʥʘ ʠʟʧʲʣʥʠʪʝʣʷ. 

ï ɼʘʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʘ ʣʠʥʠʷ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʲʣʙʦʚʥʘʪʘ ʣʠʥʠʷ ʩ ʢʦʪʠʨʘʥʝ ʥʘ ʤʝʩʪʘʪʘ ʥʘ 
ʩʪʲʣʙʦʚʝʪʝ, ʦʧʦʨʥʠʪʝ, ʥʦʩʝʱʠʪʝ ʠ ʬʠʢʩʠʨʘʱʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

ï ʂʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʜʦʩʪʘʚʷʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʤʘʪʝʨʠʘʣʠ ʠ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʠʤ ʩ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʩʪʘʥʜʘʨʪʠ ʠ ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ. ʅʝʜʦʧʫʩʢʘʥʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʝʣʝʤʝʥʪʠ ʠ ʤʘʪʝʨʠʘʣʠ ʙʝʟ ʩʝʨʪʠʬʠʢʘʪʠ ʟʘ ʧʨʦʚʝʜʝʥʠ ʪʠʧʦʚʠ ʠʟʧʠʪʚʘʥʠʷ ʠ ʧʨʦʪʦʢʦʣʠ ʟʘ 

ʩʲʦʪʚʝʪʩʪʚʠʝ. 

ï ʂʦʥʪʨʦʣ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʠʟʢʦʧʥʠʪʝ, ʢʦʬʨʘʞʥʠ, ʙʝʪʦʥʦʚʠ ʠ ʜʨ. ʚʠʜʦʚʝ 

ʨʘʙʦʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʬʫʥʜʠʨʘʥʝʪʦ ʥʘ ʩʪʲʣʙʦʚʝʪʝ, ʪʷʭʥʦʪʦ ʠʟʧʨʘʚʷʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʤʝʩʪʘ, 

ʫʧʣʲʪʥʷʚʘʥʝ ʥʘ ʟʘʩʠʧʢʠʪʝ ʠ ʨʘʟʯʠʩʪʚʘʥʝ ʥʘ ʪʝʨʝʥʘ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ. 

ï ʂʦʥʪʨʦʣ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʚʠʜʦʚʝʪʝ ʩʪʨʦʠʪʝʣʥʦ ï ʤʦʥʪʘʞʥʠ 

ʨʘʙʦʪʠ ʧʦ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʦʥʪʨʦʣʥʠ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʥʝʡʥʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʠ 

ʤʝʭʘʥʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʨʘʙʦʪʠʪʝ ʚ ʦʪʜʝʣʥʘ ʦʙʦʩʦʙʝʥʘ ʥʝʡʥʘ ʯʘʩʪ (ʛʘʨʘ ʠʣʠ 

ʤʝʞʜʫʛʘʨʠʝ). 

ï ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʠʟʧʠʪʚʘʪʝʣʥʠ ʨʘʙʦʪʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʦʪʚʲʨʞʜʘʚʘʥʝ ʜʦʩʪʠʛʘʥʝʪʦ ʥʘ 

ʧʨʦʝʢʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʚ ʦʙʝʤ ʠ ʩ ʧʨʦʛʨʘʤʘ, ʩʲʛʣʘʩʫʚʘʥʘ ʩ ʚʲʟʣʦʞʠʪʝʣʷ..  

ï ʀʟʧʲʣʥʝʥʠʝ ʥʘ Ăʩʪʫʜʝʥʘò ʧʨʦʙʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ ʧʘʥʪʦʛʨʘʬ ʩ ʫʚʝʣʠʯʝʥʘ ʥʘʪʠʩʢʦʚʘ 

ʩʠʣʘ ʟʘ ʠʤʠʪʠʨʘʥʝ ʥʘ ʜʝʡʩʪʚʠʪʝʣʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʥʘ ʤʨʝʞʘʪʘ ʧʨʠ ʤʘʢʩʠʤʘʣʥʠʪʝ ʩʢʦʨʦʩʪʠ. 

ï ɺʲʚʝʞʜʘʥʝ ʚ ʜʝʡʩʪʚʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʟʝʜʠʥʠʪʝʣʠʪʝ ʩʣʝʜ ʠʟʤʝʨʚʘʥʝ 

ʧʘʨʘʤʝʪʨʠʪʝ ʠ ʧʨʠʝʤʘʥʝ ʥʘ ʢʘʙʝʣʥʘʪʘ ʤʨʝʞʘ ʚ ʛʘʨʠʪʝ. 
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ï ʂʦʥʪʨʦʣ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʟʘ ʟʘʱʠʪʘ ʦʪ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦʪʦ 

ʚʣʠʷʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʦʪ ʜʠʨʝʢʪʝʥ ʠ ʠʥʜʠʨʝʢʪʝʥ ʜʦʧʠʨ, ʥʘ ʟʘʱʠʪʥʠʪʝ ʟʘʟʝʤʣʝʥʠʷ ʠ 

ʟʘʛʨʘʞʜʝʥʠʷ. 

ï ʉʚʦʝʚʨʝʤʝʥʥʦ ʠʥʬʦʨʤʠʨʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʦʩʪʪʘ, ʯʨʝʟ ʦʧʦʚʝʩʪʷʚʘʥʝ ʯʨʝʟ ʤʝʩʪʥʠʪʝ ʤʝʜʠʠ ʠ 
ʚʩʠʯʢʠ ʜʨʫʛʠ ʜʦʩʪʲʧʥʠ ʩʨʝʜʩʪʚʘ, ʟʘ ʧʨʝʜʩʪʦʷʱʦʪʦ ʚʢʣʶʯʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʧʦʜ 

ʥʘʧʨʝʞʝʥʠʝ ʠ ʥʝʱʘʪʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʥʘʷʪ ʚʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ.  

ï ʇʦʩʪʘʚʷʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ. ʇʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʤʝʨʚʘʥʝ ʟʘ ʧʨʦʚʝʨʢʘ ʥʘ 
ʥʝʡʥʠʪʝ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʘʨʘʤʝʪʨʠ. 

ï ʀʟʧʲʣʥʝʥʠʝ ʥʘ Ăʪʦʧʣʘò ʧʨʦʙʘ ï ʧʨʦʙʥʦ ʧʲʪʫʚʘʥʝ ʩ ʝʜʠʥʠʯʝʥ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ 

ʚ ʜʚʝʪʝ ʧʦʩʦʢʠ ʥʘ ʫʯʘʩʪʲʢʘ ʠ ʩ ʨʘʟʣʠʯʥʠ ʩʢʦʨʦʩʪʠ. 

ï ʀʟʧʠʪʘʪʝʣʥʠ ʧʲʪʫʚʘʥʠʷ ʩ ʤʘʢʩʠʤʘʣʥʠʪʝ ʠ ʧʨʝʚʠʰʘʚʘʱʠ ʛʠ ʩ 10 % ʩʢʦʨʦʩʪʠ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ 

ʚʣʘʢʦʚʝʪʝ ʚ ʫʯʘʩʪʲʢʘ ʩ ʠʟʧʠʪʚʘʪʝʣʝʥ ʩʲʩʪʘʚ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʜʦʩʪʠʛʘʥʝʪʦ ʥʘ ʨʘʟʯʝʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ ʧʘʥʪʦʛʨʘʬʠʪʝ ʠ ʥʘ 

ʥʝʧʨʝʢʲʩʥʘʪʦʩʪʪʘ ʥʘ ʪʦʢʦʩʥʝʤʘʥʝʪʦ.  

ï ʇʦʜʛʦʪʦʚʢʘ ʠ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʅʘʨʝʜʙʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʨʘʙʦʪʠʪʝ ʧʦ 
ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ, ʧʦʜʜʲʨʞʘʥʝʪʦ ʠ ʨʝʤʦʥʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʧʨʝʜʘʚʘʥʝʪʦ ʡ ʥʘ ʧʦʣʟʚʘʪʝʣʠʪʝ. 

ï ʂʦʤʧʣʝʢʪʦʚʘʥʝ ʧʦʜʨʘʡʦʥʠʪʝ ʧʦ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ:  

- ʥʝʦʙʭʦʜʠʤʠʷ ʱʘʪʝʥ ʧʝʨʩʦʥʘʣ ʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʤʫ ʟʘ ʙʲʜʝʱʘʪʘ ʨʘʙʦʪʘ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ, 

ʧʦʜʜʲʨʞʘʥʝʪʦ ʠ ʨʝʤʦʥʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ; 

- ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʝʨʚʥʠ ʯʘʩʪʠ, ʤʘʪʝʨʠʘʣʠ, ʠʥʩʪʨʫʤʝʥʪʠ, ʠʥʚʝʥʪʘʨ, ʟʘʱʠʪʥʠ ʠ 

ʤʦʥʪʘʞʥʠ ʩʨʝʜʩʪʚʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ; 

- ʪʨʘʥʩʧʦʨʪʥʦ ï ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʘ ʤʝʭʘʥʠʟʘʮʠʷ: ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʤʦʥʪʘʞʥʠ ʤʘʰʠʥʠ ʥʘ ʞʧ 

ʠʣʠ ʩʤʝʩʝʥ ʭʦʜ, ʪʦʚʘʨʥʠ ʠ ʣʝʢʠ ʘʚʪʦʤʦʙʠʣʠ ʩ ʚʠʩʦʢʘ ʧʨʦʭʦʜʠʤʦʩʪ. 

ï ʂʦʤʧʣʝʢʪʦʚʘʥʝ ʥʘ ʝʢʟʝʢʫʪʠʚʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʘʢʪʦʚʝ ʟʘ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʦʙʝʢʪʘ. 

ï ʆʨʛʘʥʠʟʠʨʘʥʝ ʧʨʠʝʤʘʥʝ ʥʘ ʦʙʝʢʪʘ ʦʪ ʢʦʤʠʩʠʷ, ʥʘʟʥʘʯʝʥʘ ʩʲʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɿʋʊ, 
ʧʦʜʧʠʩʚʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣʠ ʦʙʨ.15 ʠ ʦʙʨ.16 ʦʪ ʢʦʤʠʩʠʷʪʘ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʟʘ ʧʦʣʟʫʚʘʥʝ.  

6. ʆɹʈɸʊʅɸ ʊʆʂʆɺɸ ɺɽʈʀɻɸ 

6.1. ʆɹʑʀ ʇʆʃʆɾɽʅʀʗ 

 ɺʩʠʯʢʠ ʧʨʦʚʦʜʥʠʮʠ, ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʨʘʪʥʠʷ ʪʷʛʦʚ ʪʦʢ ʦʙʨʘʟʫʚʘʪ 

ʦʙʨʘʪʥʘʪʘ ʪʦʢʦʚʘ ʚʝʨʠʛʘ. ʊʘʢʠʚʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ: ʪʝʢʫʱʠʷ ʨʝʣʩʦʚ ʧʲʪ, ʦʙʨʘʪʥʠ ʧʨʦʚʦʜʥʠʮʠ ʠʣʠ 

ʢʘʙʝʣʠ, ʦʙʨʘʪʥʠ ʪʦʢʦʚʠ ʨʝʣʩʠ, ʧʨʦʚʦʜʥʠʮʠ ʟʘ ʛʨʫʧʦʚʠ ʟʘʟʝʤʣʝʥʠʷ, ʟʝʤʥʠ ʢʦʥʪʫʨʠ ʥʘ ʪʷʛʦʚʠʪʝ 

ʧʦʜʩʪʘʥʮʠʠ ʠ ʩʝʢʮʠʦʥʥʠʪʝ ʧʦʩʪʦʚʝ. 

 ʇʨʠ ʝʣʝʢʪʨʠʬʠʢʘʮʠʷʪʘ ʥʘ ʞʝʣʝʟʦʧʲʪʥʠʪʝ ʫʯʘʩʪʲʮʠ ʦʙʨʘʪʥʘʪʘ ʪʦʢʦʚʘ ʚʝʨʠʛʘ ʪʨʷʙʚʘ ʜʘ 

ʚʢʣʶʯʚʘ ʪʝʢʫʱʠʷ ʨʝʣʩʦʚ ʧʲʪ ʚ ʛʘʨʠʪʝ ʠ ʚ ʤʝʞʜʫʛʘʨʠʷʪʘ ʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʦʙʨʘʪʥʠ ʧʨʦʚʦʜʥʠʮʠ 

(ʬʠʜʝʨʠ) ʟʘ ʚʩʝʢʠ ʧʲʪ ʚ ʤʝʞʜʫʛʘʨʠʷʪʘ ʠ ʩʲʦʪʚʝʪʩʪʚʘʱʠʪʝ ʠʤ ʛʨʫʧʠ ʢʦʣʦʚʦʟʠ ʚ ʛʘʨʠʪʝ.  

6.2. ʀɿʇʒʃʅɽʅʀɽ 

 ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʦʙʨʘʪʥʘʪʘ ʪʦʢʦʚʘ ʚʝʨʠʛʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʧʘʟʝʥʠ 

ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ: 

 ʘ) ʈʝʣʩʦʚʠ ʚʝʨʠʛʠ 

 ʂʘʪʦ ʦʩʥʦʚʝʥ ʝʣʝʤʝʥʪ ʥʘ ʦʙʨʘʪʥʘʪʘ ʪʦʢʦʚʘ ʚʝʨʠʛʘ ʪʝʢʫʱʠʷ ʨʝʣʩʦʚ ʧʲʪ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʩʚʲʨʟʘʥ ʪʘʢʘ, ʯʝ ʥʝʛʦʚʦʪʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʜʘ ʙʲʜʝ ʤʠʥʠʤʘʣʥʦ. ɿʘ ʮʝʣʪʘ ʦʪʜʝʣʥʠʪʝ ʨʝʣʩʦʚʠ ʥʠʰʢʠ ʠ 

ʦʪʜʝʣʥʠʪʝ ʢʦʣʦʚʦʟʠ ʚ ʛʘʨʠ ʠ ʤʝʞʜʫʛʘʨʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʚʲʨʟʘʥʠ ʩ ʤʝʞʜʫʨʝʣʩʦʚʠ 

ʠ ʤʝʞʜʫʧʲʪʥʠ ʩʲʝʜʠʥʠʪʝʣʠ. ɺʨʲʟʢʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʩʲʩ ʟʘʟʝʤʠʪʝʣʝʥ ʝʜʥʦʞʠʣʝʥ 

ʧʨʦʚʦʜʥʠʢ ʩ ʧʦʣʠʤʝʨʥʦ ʧʦʢʨʠʪʠʝ ʠ ʩʝʯʝʥʠʝ 80 mm2 (DIN 43137), ʩ ʧʦʮʠʥʢʦʚʘʥʦ ʩʪʦʤʘʥʝʥʦ ʚʲʞʝ 

1ʭ19 ʩ ʜʠʘʤʝʪʲʨ 10 mm, ʟʘʱʠʪʝʥʦ ʩ ʪʝʨʤʦʩʚʠʚʘʝʤ ʰʣʘʫʭ ʩ UV ʟʘʱʠʪʘ ʠʣʠ ʩ ʪʦʧʣʦ ʧʦʮʠʥʢʦʚʘʥʦ 
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ʙʝʪʦʥʥʦ ʞʝʣʷʟʦ ʩ ʜʠʘʤʝʪʲʨ Ï 10 mm. ɺʩʝʢʠ ʦʪ ʢʨʘʡʱʘʪʘ ʥʘ ʩʲʝʜʠʥʠʪʝʣʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥ 

ʢʲʤ ʩʪʝʙʣʦʪʦ ʥʘ ʨʝʣʩʘʪʘ ʩ ʙʦʣʪʦʚʘ ʚʨʲʟʢʘ. ʉʘʤʠʷʪ ʩʲʝʜʠʥʠʪʝʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʬʦʨʤʝʥ ʧʦ ʛʦʨʥʘʪʘ 

ʩʪʨʘʥʘ ʥʘ ʙʣʠʟʢʦʣʝʞʘʱʘ ʪʨʘʚʝʨʩʘ ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʧʨʝʯʠ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʧʲʪʥʠʪʝ ʨʝʤʦʥʪʥʠ ʤʘʰʠʥʠ ʠ 

ʜʘ ʥʝ ʠʟʠʩʢʚʘ ʜʝʤʦʥʪʠʨʘʥʝ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʨʝʤʦʥʪ ʥʘ ʧʲʪʷ. ʄʝʞʜʫʨʝʣʩʦʚʠʪʝ ʩʲʝʜʠʥʠʪʝʣʠ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʥʘ ʨʘʟʩʪʦʷʥʠʝ ʦʪ 500 ʜʦ 1000 m ʚ ʤʝʞʜʫʛʘʨʠʷ ʠ ʦʪ 300 ʜʦ 600 m ï ʚ 

ʛʘʨʠ.  

ɺ ʤʝʞʜʫʛʘʨʠʷ ʠ ʚ ʛʘʨʠ, ʚ ʢʦʠʪʦ ʨʝʣʩʦʚʠʪʝ ʥʠʰʢʠ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʚʝʨʠʛʠ ʥʘ 

ʘʚʪʦʙʣʦʢʠʨʦʚʢʘ ʠʣʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʚ ʤʝʩʪʘʪʘ, ʚ ʢʦʠʪʦ ʩʝ ʤʦʥʪʠʨʘʪ ʤʝʞʜʫʨʝʣʩʦʚʠ 

ʩʲʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʜʚʠʜʝʥʠ ʠ ʤʝʞʜʫʢʦʣʦʚʦʟʥʠ ʩʲʝʜʠʥʠʪʝʣʠ, ʩʚʲʨʟʘʥʠ ʜʠʨʝʢʪʥʦ 

ʤʝʞʜʫ ʥʘʡ-ʙʣʠʟʢʠʪʝ ʨʝʣʩʠ ʥʘ ʜʚʘʪʘ ʢʦʣʦʚʦʟʘ ʠʣʠ ʧʲʪʷ. ɺ ʤʝʞʜʫʛʘʨʠʷ ʠ  ʛʘʨʠ ʩ ʘʚʪʦʙʣʦʢʠʨʦʚʢʘ ʠ 

ʜʚʫʥʠʰʢʦʚʠ ʨʝʣʩʦʚʠ ʚʝʨʠʛʠ ʤʝʞʜʫʧʲʪʥʠʪʝ ʝʣʝʢʪʨʠʯʝʩʢʠ ʩʲʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʚʘʥʠ 

ʢʲʤ ʩʨʝʜʥʠʪʝ ʪʦʯʢʠ ʥʘ ʜʨʦʩʝʣ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨʠʪʝ, ʤʦʥʪʠʨʘʥʠ ʧʨʠ ʠʟʦʣʠʨʘʥʠʪʝ ʨʝʣʩʦʚʠ ʥʘʩʪʘʚʠ. 

ɺ ʛʘʨʠ ʩ ʝʜʥʦʥʠʰʢʦʚʠ ʨʝʣʩʦʚʠ ʚʝʨʠʛʠ ʤʝʞʜʫʨʝʣʩʦʚʠʪʝ ʩʲʝʜʠʥʠʪʝʣʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʤʦʥʪʠʨʘʥʠ ʚ 

ʛʲʨʣʦʚʠʥʠʪʝ ʥʘ ʛʘʨʠʪʝ, ʧʨʠ ʠʟʭʦʜʥʠʪʝ ʩʠʛʥʘʣʠ ʠ ʧʨʝʟ ʚʩʝʢʠ 400 m ʥʘ ʧʲʪʷ. ʂʦʥʢʨʝʪʥʦʪʦ 

ʠʟʧʲʣʥʝʥʠʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʩʲʛʣʘʩʥʦ ʧʣʘʥʘ ʟʘ ʦʙʨʘʪʥʘ ʪʦʢʦʚʘ ʚʝʨʠʛʘ ʠ ʟʘʟʝʤʷʚʘʥʝ ʥʘ 

ʜʝʪʘʡʣʥʠʷ ʧʨʦʝʢʪ. 

ʙ) ʆʙʨʘʪʝʥ ʧʨʦʚʦʜʥʠʢ 

ʀʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʙʨʘʪʥʠʷ ʧʨʦʚʦʜʥʠʢ (ʬʠʜʝʨ) ʪʨʷʙʚʘ ʜʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʩʣʝʜʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ: 

- ʉʝʯʝʥʠʝʪʦ ʥʘ ʦʙʨʘʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʙʨʘʥʦ ʩʲʦʙʨʘʟʥʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʠʟʧʲʣʥʝʥʠ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʨʘʟʯʝʪʠ ʪʘʢʘ, ʯʝ ʜʘ ʦʩʠʛʫʨʷʚʘ ʧʦʝʤʘʥʝ ʥʘ ʧʨʝʦʙʣʘʜʘʚʘʱʘ ʯʘʩʪ ʦʪ 

ʦʙʨʘʪʥʠʷ ʪʷʛʦʚ ʪʦʢ ʠ ʚʲʟʤʦʞʥʦ ʤʘʢʩʠʤʘʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʠʤʧʝʜʘʥʩʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ.  

-  ʄʷʩʪʦʪʦ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʦʙʨʘʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʧʦ ʩʪʲʣʙʦʚʝʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ (ʧʦ 

ʚʠʩʦʯʠʥʘ ʠ ʨʘʟʧʦʣʘʛʘʥʝ ʩʧʨʷʤʦ ʤʨʝʞʘʪʘ) ʜʘ ʙʲʜʝ ʠʟʙʨʘʥʦ ʪʘʢʘ, ʯʝ ʝʢʨʘʥʠʨʘʱʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ 

ʥʝʛʦʚʦʪʦ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʦ ʧʦʣʝ ʜʘ ʙʲʜʝ ʤʘʢʩʠʤʘʣʥʦ. 

- ʆʙʨʘʪʥʠʷʪ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʘʣʫʤʠʥʠʝʚ ʤʥʦʛʦʞʠʣʝʥ ʠ ʜʘ ʩʝ ʤʦʥʪʠʨʘ ʜʠʨʝʢʪʥʦ (ʙʝʟ 

ʠʟʦʣʘʮʠʷ) ʢʲʤ ʩʪʲʣʙʦʚʝʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ. ʅʘʯʠʥʲʪ ʥʘ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʧʨʦʚʦʜʥʠʢʘ ʢʲʤ 

ʤʝʪʘʣʥʠʪʝ ʩʪʲʣʙʦʚʝ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘ ʥʘʜʝʞʜʝʥ ʢʦʥʪʘʢʪ ʩʲʩ ʩʪʲʣʙʘ, ʘ ʢʲʤ ʞʝʣʝʟʦʙʝʪʦʥʥʠʪʝ 

ʩʪʲʣʙʦʚʝ ï ʩ ʪʷʭʥʦʪʦ ʟʘʟʝʤʣʝʥʠʝ.  

- ɺ ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʦʙʨʘʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʢʘʪʦ ʛʨʫʧʦʚʦ ʟʘʟʝʤʣʝʥʠʝ ʪʦʡ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʝ ʩʚʲʨʟʚʘʥ ʥʘ ʚʩʝʢʠ 200 ʜʦ 400 m ʢʲʤ ʥʘʡ-ʙʣʠʟʢʦ ʨʘʟʧʦʣʦʞʝʥʘʪʘ ʨʝʣʩʘ ʩʲʩ ʟʘʟʝʤʠʪʝʣʝʥ 

ʧʨʦʚʦʜʥʠʢ (ʦʪʚʦʜ). 

- ɺʟʘʠʤʥʦʪʦ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʦʙʨʘʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʩʧʨʷʤʦ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʟʘʭʨʘʥʚʘʱʠʪʝ, 

ʫʩʠʣʚʘʱʠʪʝ ʠ ʦʙʭʦʜʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʪʘʢʦʚʘ, ʯʝ: 

- ʜʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʧʦ ʪʷʭ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʥʘʧʨʝʞʝʥʠʝ ʚ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ; 

- ʧʨʠ ʪʝʭʥʠʪʝ ʤʘʢʩʠʤʘʣʥʠ ʚʝʪʨʦʚʠ ʦʪʢʣʦʥʝʥʠʷ ʜʘ ʥʝ ʩʝ ʥʘʨʫʰʘʚʘʪ ʠʟʦʣʘʮʠʦʥʥʠʪʝ 

ʨʘʟʩʪʦʷʥʠʷ ʠ ʜʘ ʥʝ ʩʝ ʜʦʧʠʨʘʪ ʜʦ ʜʨʫʛʠ ʧʨʦʚʦʜʥʠʮʠ ʠʣʠ ʝʣʝʤʝʥʪʠ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʦʠʪʦ 

ʩʘ ʧʦʜ ʥʘʧʨʝʞʝʥʠʝ.  

- ʅʘʪʷʛʘʥʝʪʦ ʠ ʧʨʦʚʝʩʠʪʝ ʥʘ ʦʙʨʘʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʤʦʥʪʘʞʥʠʪʝ 

ʪʘʙʣʠʮʠ. 

- ɺ ʛʘʨʠ ʦʙʨʘʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʚʲʨʟʚʘʥ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

- ʧʨʠ ʝʜʥʦʥʠʰʢʦʚʠ ʨʝʣʩʦʚʠ ʚʝʨʠʛʠ ï ʢʲʤ ʚʩʠʯʢʠ ʩʚʲʨʟʘʥʠ ʧʦʤʝʞʜʫ ʩʠ ʢʦʣʦʚʦʟʠ ʩ 

ʠʟʨʘʚʥʠʪʝʣʝʥ ʧʨʦʚʦʜʥʠʢ; 

- ʧʨʠ ʜʚʫʥʠʰʢʦʚʠ ʨʝʣʩʦʚʠ ʚʝʨʠʛʠ ï ʢʲʤ ʩʨʝʜʥʠʪʝ ʪʦʯʢʠ ʥʘ ʜʨʦʩʝʣ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨʠʪʝ; 

- ʚ ʫʯʘʩʪʲʮʠ ʙʝʟ ʘʚʪʦʙʣʦʢʠʨʦʚʢʘ ï ʩ ʨʝʣʩʦʚʘʪʘ ʚʝʨʠʛʘ, ʩ ʢʦʷʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʚʩʠʯʢʠ 

ʢʦʣʦʚʦʟʠ. 

- ɺ ʪʷʛʦʚʠʪʝ ʧʦʜʩʪʘʥʮʠʠ ʦʙʨʘʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʢʲʤ ʠʟʚʦʜʠʪʝ ʟʘ 

ʟʘʟʝʤʷʚʘʥʝ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠʪʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʝʜʚʠʞʜʘʥʠʪʝ ʚ ʧʦʜʩʪʘʥʮʠʠʪʝ ʚʨʲʟʢʠ ʥʘ 

ʟʘʟʝʤʠʪʝʣʥʠʪʝ ʢʦʥʪʫʨʠ ʢʲʤ ʨʝʣʩʠʪʝ ʥʘ ʪʝʢʫʱʠʷ ʧʲʪ.  
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- ʅʝ ʩʝ ʜʦʧʫʩʢʘ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʦʙʨʘʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʚʘʥʠ ʨʘʟʝʜʠʥʠʪʝʣʠ ʠʣʠ 

ʜʨʫʛʠ ʝʣʝʤʝʥʪʠ, ʧʦʟʚʦʣʷʚʘʱʠ ʥʝʛʦʚʦʪʦ ʧʨʝʢʲʩʚʘʥʝ. 

7. ʊʆʂʆʉʅɽʄɸʊɽʃʀ (ʇɸʅʊʆɻʈɸʌʀ) 

7.1. ʇɸʈɸʄɽʊʈʀ 

 ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ ʪʨʷʙʚʘ ʜʘ ʢʦʨʝʩʧʦʥʜʠʨʘʪ ʩ 

ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʩ ʢʦʷʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ. ɿʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ 

ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ ʝʢʩʧʣʦʘʪʠʨʘʥʘʪʘ ʫ ʥʘʩ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ ʪʨʷʙʚʘ ʜʘ 

ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ: ʇʨʠʣʦʞʝʥʠʝ ˉ 4 ʢʲʤ ʅʘʨʝʜʙʘ ˉ 57, ɹɼʉ EN 50206-1:2002 ʠ 

ʬʠʰʦʚʝ, UIC606-2 ʠ UIC 608 ʠ ʜʘ ʙʲʜʘʪ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ɼʠʤʝʥʩʠʷ ʉʪʦʡʥʦʩʪ 

1. ʌʠʨʤʝʥʦ ʦʟʥʘʯʝʥʠʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ   

2. ʊʠʧ ʥʘ ʧʘʥʪʦʛʨʘʬʘ (ʩʠʤʝʪʨʠʯʝʥ, ʥʝʩʠʤʝʪʨʠʯʝʥ) ʉ/ʅ ʅ 

3. ʈʘʙʦʪʥʦ ʥʘʧʨʝʞʝʥʠʝ, ʥʦʤʠʥʘʣʥʦ/ʤʘʢʩʠʤʘʣʥʦ kV 25,0/29,5 

4. ʄʘʢʩʠʤʘʣʝʥ ʨʘʙʦʪʝʥ ʪʦʢ: 

a) ʇʨʠ ʜʚʠʞʝʥʠʝ (ʧʫʩʢʦʚ): 

b) ʇʨʠ ʧʨʝʩʪʦʡ: 

 

ɸ 

ɸ 

 

250 

10 

5. ʄʘʢʩʠʤʘʣʥʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ Km/h 160 ʠ 200 

6. ʇʨʦʬʠʣ ʥʘ ʧʣʲʟʛʘʯʘ UIC 608 

ɹɼɾ6 

ʌʠʛ. 9 

ʌʠʛ. 10 

7. ɼʲʣʞʠʥʘ ʥʘ ʧʣʲʟʛʘʯʘ mm  

mm 

1600 +0, -10 

1950 +0, -10 

8. ɼʲʣʞʠʥʘ ʥʘ ʨʘʙʦʪʥʘʪʘ ʯʘʩʪ ʥʘ ʧʣʲʟʛʘʯʘ mm  1200 

9. ʄʠʥʠʤʘʣʥʘ ʜʲʣʞʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʣʘʩʪʠʥʠ mm 800 

10. ʇʣʲʟʛʘʯ: 

      - ʰʠʨʦʯʠʥʘ, B: 

      - ʲʛʲʣ ʥʘ ʚʲʨʪʝʥʝ ʚ ʪʦʯʢʠʪʝ ʥʘ ʦʢʘʯʚʘʥʝ:       

 

mm  

a0 

 

650>B²250 

° 10 

      - ʤʘʪʝʨʠʘʣ ʥʘ ʨʦʛʘʪʘ:   ʉʪʲʢʣʦʪʝʢʩʪʦʣʠʪ ʠʣʠ 

ʘʨʤʠʨʘʥʠ ʧʦʣʠʤʝʨʠ 

11. ɺʠʩʦʯʠʥʘ ʥʘ ʩʚʘʣʝʥ ʧʘʥʪʦʛʨʘʬ mm 4650 

12. ʄʠʥʠʤʘʣʥʘ ʨʘʙʦʪʥʘ ʚʠʩʦʯʠʥʘ mm 4900 

13. ʅʦʤʠʥʘʣʥʘ ʨʘʙʦʪʥʘ ʚʠʩʦʯʠʥʘ mm 5500 

14. ʄʘʢʩʠʤʘʣʥʘ ʨʘʙʦʪʥʘ ʚʠʩʦʯʠʥʘ mm 6200 

15. ʄʘʢʩʠʤʘʣʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʠʟʜʠʛʘʥʝ ʥʘ ʧʣʲʟʛʘʯʘ mm 6400 

16. ʄʘʢʩʠʤʘʣʝʥ ʦʙʭʚʘʪ ʥʘ ʨʘʟʛʲʚʘʥʝ   mm 1750 

17. ʃʠʤʠʪʠʨʘʥ ʦʙʭʚʘʪ ʥʘ ʨʘʟʛʲʚʘʥʝ mm - 

18. ʄʠʥʠʤʘʣʥʦ ʠʟʦʣʘʮʠʦʥʥʦ ʦʪʩʪʦʷʥʠʝ mm  

19. ʉʪʘʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ Fn (H) ï ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʧʠʩʚʘ ʚ 

ʟʦʥʘʪʘ ʩʲʛʣʘʩʥʦ ʬʠʛʫʨʘʪʘ: 

a) ʉʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʥʦʤʠʥʘʣʥʘʪʘ ʩʪʘʪʠʯʥʘ ʩʠʣʘ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʨʘʙʦʪʥʠʷ ʜʠʘʧʘʟʦʥ  (Fr + Fl)/2 

b) ɼʦʧʫʩʪʠʤʠ ʠʟʤʝʥʝʥʠʷ ʥʘ ʥʦʤʠʥʘʣʥʘʪʘ ʩʪʘʪʠʯʥʘ 

 

                    

 

N 

 

ʌʠʛ.11 

                  

 

70 

 

                                                 
6 ɼʦʧʫʩʢʘʪ ʩʝ ʚʨʝʤʝʥʥʦ ʜʦ ʧʨʠʚʝʞʜʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ 

ʥʘʩʪʦʷʱʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʠ ʜʦ ʟʘʤʷʥʘ ʥʘ ʝʢʩʧʣʦʘʪʠʨʘʥʠʪʝ ʧʦʥʘʩʪʦʷʱʝʤ ʧʣʲʟʛʘʯʠ.  



ʊʉ - ɾʀ-007 (2019) ʩʪʨ. 100 

 

ʩʠʣʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʨʘʙʦʪʥʠ ʚʠʩʦʯʠʥʠ ʚ 

ʝʢʩʧʣʦʘʪʘʮʠʷ 

c) ʉʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʠʣʠʪʝ ʥʘ ʪʨʠʝʥʝ ʚ 

ʰʘʨʥʠʨʠʪʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʠ ʦʢʘʯʚʘʥʝʪʦ ʥʘ ʥʝʛʦʚʠʷ ʧʣʲʟʛʘʯ 

N 

 

N 

+20, -10 

 

° 2,5 

20. ʄʠʥʠʤʘʣʝʥ ʚʝʨʪʠʢʘʣʝʥ ʭʦʜ ʥʘ ʦʙʨʝʩʦʨʚʘʥʝʪʦ ʥʘ ʧʣʲʟʛʘʯʘ mm 50 

21. ʊʚʲʨʜʦʩʪ ʥʘ ʦʙʨʝʩʦʨʚʘʥʝʪʦ ʥʘ ʧʣʲʟʛʘʯʘ 

      ʇʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʪʷʛʘʥʝ ʥʘ ʦʙʨʝʩʦʨʚʘʥʝʪʦ 

kN /m 

N 
> 2 

> 50 

22. ɸʝʨʦʜʠʥʘʤʠʯʝʥ ʢʦʝʬʠʮʠʝʥʪ ï kw.10-4 

      ʘʝʨʦʜʠʥʘʤʠʯʥʘ ʩʠʣʘ FW =  kw * v
2 

N.h2/km2 

FW(v) 

3< kw< 8  

- 

23. ʂʚʘʟʠʩʪʘʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʩʫʤʘ ʥʘ ʩʪʘʪʠʯʥʘʪʘ (ʪ.19) ʠ 

ʘʝʨʦʜʠʥʘʤʠʯʥʘʪʘ (ʪ.22) ʩʠʣʠ 

 

N (v) 

 

- 

24. ʄʘʩʘ ʥʘ ʧʣʲʟʛʘʯʘ, ʥʝ ʧʦʚʝʯʝ ʦʪ: kg 7,2 

25. ʇʨʠʚʝʜʝʥʘ ʢʲʤ ʪʦʯʢʘʪʘ ʥʘ ʦʢʘʯʚʘʥʝ ʥʘ ʧʣʲʟʛʘʯʘ ʤʘʩʘ ʥʘ 

ʰʘʨʥʠʨʥʘʪʘ ʣʦʩʪʦʚʘ ʩʠʩʪʝʤʘ (ʥʘ ʛʦʨʥʠʪʝ ʠ ʜʦʣʥʠ ʨʘʤʝʥʘ) ʥʘ 

ʧʘʥʪʦʛʨʘʬʘ, ʥʝ ʧʦʚʝʯʝ ʦʪ: 

 

 

kg 

 

 

15 

26. ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʜʠʥʘʤʠʯʥʦ ʜʝʤʧʬʝʨʠʨʘʥʝ: 

      - ʥʘ ʦʙʨʝʩʦʨʚʘʥʝʪʦ ʥʘ ʧʣʲʟʛʘʯʘ: 

      - ʥʘ ʰʘʨʥʠʨʥʘʪʘ ʣʦʩʪʦʚʘ ʩʠʩʪʝʤʘ: 

 

Ns/m 

Ns/m 

 

10 

90 

27. ʅʘʧʨʝʯʥʘ ʪʚʲʨʜʦʩʪ (ʥʘʧʨʝʯʥʘ ʜʝʬʦʨʤʘʮʠʷ ʥʘ ʥʘʧʲʣʥʦ 

ʨʘʟʛʲʥʘʪ ʧʘʥʪʦʛʨʘʬ ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʠʣʦʞʝʥʘ ʚʲʨʭʫ 

ʥʝʛʦʚʠʷ ʧʣʲʟʛʘʯ ʥʘʧʨʝʯʥʘ ʩʠʣʘ ʦʪ 300 N) 

 

 

mm 

 

 

30 

28. ʄʘʪʝʨʠʘʣ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʚʩʪʘʚʢʠ: ɺʲʛʣʝʥʦ-ʛʨʘʬʠʪʥʠ 

29. ɹʨʦʡ ʥʘ ʢʦʥʪʘʢʪʫʚʘʱʠʪʝ ʚʩʪʘʚʢʠ ʚ ʝʜʠʥ ʨʝʜ ɹʨ. 1 õ 6 

30. ɹʨʦʡ ʥʘ ʢʦʥʪʘʢʪʫʚʘʱʠʪʝ ʨʝʜʦʚʝ ʥʘ ʧʣʲʟʛʘʯʘ ɹʨ. 2 

31. ʈʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʥʪʘʢʪʫʚʘʱʠʪʝ ʨʝʜʦʚʝ  mm > 250 

32. ɼʲʣʞʠʥʘ ʥʘ ʣʠʥʝʡʥʠʷ ʢʦʥʪʘʢʪ ʥʘ ʚʩʪʘʚʢʘʪʘ mm > 25 

33. ʆʢʘʯʚʘʥʝ ʥʘ ʧʣʲʟʛʘʯʘ, ʢʦʤʧʝʥʩʠʨʘʱʦ ʤʦʤʝʥʪʘ ʦʪ ʩʠʣʠʪʝ ʥʘ 

ʪʨʠʝʥʝ ʚ ʧʣʲʟʛʘʱʠʷ ʢʦʥʪʘʢʪ 

 

ɼʘ/ʥʝ 

 

ʞʝʣʘʪʝʣʥʦ 

34. ɺʨʝʤʝ ʟʘ ʚʜʠʛʘʥʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ, ʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ: s 8 

35. ɺʨʝʤʝ ʟʘ ʩʧʫʩʢʘʥʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ, ʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ: s 6 

36. ɺʨʝʤʝ ʟʘ ʘʚʘʨʠʡʥʦ ʩʚʘʣʷʥʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ (ʟʘ ʦʪʜʝʣʷʥʝ ʥʘ 

ʧʣʲʟʛʘʯʘ ʥʘ ʠʟʦʣʘʮʠʦʥʥʦ ʨʘʟʩʪʦʷʥʠʝ ʥʝ ʧʦ-ʤʘʣʢʦ ʦʪ 350 mm ʦʪ 

ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ) 

 

 

s 

 

 

3 

37. ʉʠʩʪʝʤʘ ʟʘ ʚʜʠʛʘʥʝ ʠ ʩʚʘʣʷʥʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ - ʜʚʫʩʢʦʨʦʩʪʥʘ 

38. ɹʨʦʡ ʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʝʱʠʪʝ ʧʘʥʪʦʛʨʘʬʠ ʥʘ ʚʣʘʢ ɹʨ. 2 

39. ʈʘʟʩʪʦʷʥʠʷ ʤʝʞʜʫ ʝʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʝʱʠʪʝ ʧʘʥʪʦʛʨʘʬʠ: 

 

ʇʦ-ʤʘʣʢʦ ʦʪ 50 m ʠʣʠ ʧʦ-

ʛʦʣʷʤʦ ʦʪ 400 m 

40. ɽʣʝʢʪʨʠʯʝʩʢʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʝʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʝʱʠʪʝ 

ʧʘʥʪʦʛʨʘʬʠ 

 

ɼʘ / ʥʝ 

 

ʥʝ 

41. ʀʟʦʣʘʮʠʦʥʥʦ ʥʠʚʦ:  ʈʝʜ, kV 52 

42. ɿʘʱʠʪʘ ʦʪ ʘʪʤʦʩʬʝʨʥʠ ʧʨʝʥʘʧʨʝʞʝʥʠʷ ɼʘ / ʥʝ ʜʘ 

43. ʋʩʪʨʦʡʩʪʚʦ ʟʘ ʙʣʦʢʠʨʘʥʝ ʧʨʠ ʩʪʨʘʥʠʯʝʥ ʚʷʪʲʨ ʩʲʩ ʩʢʦʨʦʩʪ 

ʧʦ-ʛʦʣʷʤʘ ʦʪ ʤʘʢʩʠʤʘʣʥʘʪʘ ʟʘ ʫʯʘʩʪʲʢʘ 

 

ɼʘ / ʥʝ 

 

ʞʝʣʘʪʝʣʥʦ 

44. ʋʩʪʨʦʡʩʪʚʦ ʟʘ ʘʚʘʨʠʡʥʦ ʩʚʘʣʷʥʝ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʧʨʠ 

ʥʝʠʟʧʨʘʚʥʦʩʪ ʚ ʢʦʥʪʘʢʪʫʚʘʱʘʪʘ ʯʘʩʪ ʥʘ ʥʝʛʦʚʠʷ ʧʣʲʟʛʘʯ (ɸ.D.D) 

 

ɼʘ / ʥʝ 

 

ʞʝʣʘʪʝʣʥʦ 
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45. ɺʨʝʤʝ ʥʘ ʨʝʘʢʮʠʷ ʥʘ ɸ.D.D, ʥʝ ʧʦ-ʛʦʣʷʤʦ ʦʪ: s 1 

46. ʋʩʪʨʦʡʩʪʚʦ ʟʘ ʟʘʢʣʶʯʚʘʥʝ ʚ ʩʚʘʣʝʥʦ ʧʦʣʦʞʝʥʠʝ ɼʘ / ʥʝ ʞʝʣʘʪʝʣʥʦ 

47. ʋʜʲʨʞʘʱʘ ʩʠʣʘ ʚ ʩʚʘʣʝʥʦ ʧʦʣʦʞʝʥʠʝ, ʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ: N 300 

48. ʀʟʜʨʲʞʣʠʚʦʩʪ ʥʘ ʮʠʢʣʠʯʥʠ ʠʟʧʠʪʚʘʥʠʷ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʚ 

ʨʝʞʠʤ Ăʚʜʠʛʘʥʝ ï ʩʚʘʣʷʥʝò ʩʲʩ ʩʢʦʨʦʩʪ 0,1 m/s 

 

ɹʨʦʡ ʮʠʢʣʠ 

 

75 000 

49. ʀʟʜʨʲʞʣʠʚʦʩʪ ʥʘ ʮʠʢʣʠʯʥʠ ʠʟʧʠʪʚʘʥʠʷ ʥʘ ʦʙʨʝʩʦʨʚʘʥʝʪʦ ʥʘ 

ʧʣʲʟʛʘʯʘ ʩ ʯʝʩʪʦʪʘ ʧʦ-ʛʦʣʷʤʘ ʦʪ 0,5 Hz 

 

ɹʨʦʡ ʮʠʢʣʠ 

 

1,2 x 106 

50. ʋʩʪʦʡʯʠʚʦʩʪ ʥʘ ʚʠʙʨʘʮʠʦʥʥʠ ʥʘʧʨʝʯʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʉʲʛʣʘʩʥʦ ɹɼʉ EN 50206-1, 

ʪ.6.4.3.2 

51. ʋʩʪʦʡʯʠʚʦʩʪ ʥʘ ʚʠʙʨʘʮʠʦʥʥʠ ʚʝʨʪʠʢʘʣʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʉʲʛʣʘʩʥʦ ɹɼʉ EN 50206-1, 

ʪ.6.4.3.3 

52. ʀʟʜʨʲʞʣʠʚʦʩʪ ʥʘ ʫʜʘʨʥʦ ʥʘʪʦʚʘʨʚʘʥʝ ʩʲʩ ʩʠʣʘ 300 N ʉʲʛʣʘʩʥʦ ɹɼʉ EN 50206-1, .6.5 

 

 

ʌʠʛ. 9  
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7.2. ʇʆɼʈɽɾɼɸʅɽ ʅɸ ʇɸʅʊʆɻʈɸʌʀʊɽ ɺʒɺ ɺʃɸʂʆɺɽ 

ʇʦʜʨʝʞʜʘʥʝʪʦ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʚʣʘʢʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʦʪ 

ʚʲʟʧʨʠʝʪʦʪʦ ʫ ʥʘʩ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʥʝʫʪʨʘʣʥʠʪʝ ʚʩʪʘʚʢʠ ʠ ʦʪ ʜʨʫʛʘ ʦʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʦʧʝʨʘʪʠʚʥʘ 

ʩʲʚʤʝʩʪʠʤʦʩʪ. ɿʘ ʜʘ ʙʲʜʘʪ ʠʟʧʲʣʥʝʥʠ ʪʝʟʠ ʜʚʝ ʫʩʣʦʚʠʷ ʧʘʥʪʦʛʨʘʬʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦʜʨʝʜʝʥʠ 

ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ï ʇʨʠ ʚʣʘʢʦʚʠ ʩʲʩʪʘʚʠ ʩ ʜʚʘ ʨʘʙʦʪʝʱʠ ʧʘʥʪʦʛʨʘʬʘ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʪʷʭ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-

ʛʦʣʷʤʦ ʠʣʠ ʨʘʚʥʦ ʥʘ 400 m; 

ï ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʚʦʡʥʘ ʪʷʛʘ ʩ ʜʚʘ ʣʦʢʦʤʦʪʠʚʘ ʥʘ ʯʝʣʦ ï ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʪʝʭʥʠʪʝ 

ʧʘʥʪʦʛʨʘʬʠ ʪʨ̫ʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʦ ʠʣʠ ʨʘʚʥʦ ʥʘ 50 m; 

ï ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʛʣʝʱ ʠ ʙʫʪʘʱ ʣʦʢʦʤʦʪʠʚʠ ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʪʝʭʥʠʪʝ ʧʘʥʪʦʛʨʘʬʠ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤʦ ʠʣʠ ʨʘʚʥʦ ʥʘ 400 m; 

ï ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʨʦʡʥʘ ʪʷʛʘ ʩ ʜʚʘ ʪʝʛʣʝʱʠ ʠ ʝʜʠʥ ʙʫʪʘʱ ʣʦʢʦʤʦʪʠʚʠ ï ʨʘʟʩʪʦʷʥʠʝʪʦ 

ʤʝʞʜʫ ʧʘʥʪʦʛʨʘʬʠʪʝ ʥʘ ʜʚʘʪʘ ʪʝʛʣʝʱʠ ʣʦʢʦʤʦʪʠʚʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʤʘʣʢʦ ʠʣʠ ʨʘʚʥʦ ʥʘ 50 m, ʘ 

ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʧʘʥʪʦʛʨʘʬʠʪʝ ʥʘ ʚʪʦʨʠʷ ʪʝʛʣʝʱ ʠ ʥʘ ʙʫʪʘʱʠʷ ʣʦʢʦʤʦʪʠʚʠ ï ʧʦ-ʛʦʣʷʤʦ ʠʣʠ 

ʨʘʚʥʦ ʥʘ 400 m. 

8. ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʄɽɾɼʋ ʂʆʅʊɸʂʊʅɸʊɸ ʄʈɽɾɸ ʀ ʇɸʅʊʆɻʈɸʌʀʊɽ 

8.1. ʆɹʑʀ ʇʆʃʆɾɽʅʀʗ 

ʆʩʥʦʚʥʠ ʢʨʠʪʝʨʠʠ ʟʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʝʜʠʥ ʧʨʦʝʢʪ ʠ ʥʘ ʥʝʛʦʚʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʩʘ 

ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʜʚʠʞʝʱʠʪʝ 

ʩʝ ʩ ʨʘʟʣʠʯʥʠ ʩʢʦʨʦʩʪʠ (ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʨʝʚʠʰʘʚʘʱʘ ʩ 10% ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʘʪʘ ʟʘ ʚʣʘʢʦʚʦ 

ʜʚʠʞʝʥʠʝ ʩʢʦʨʦʩʪ) ʧʘʥʪʦʛʨʘʬʠ ʥʘ ʪʷʛʦʚʠʷ ʧʦʜʚʠʞʝʥ ʩʲʩʪʘʚ. 

ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʧʘʥʪʦʛʨʘʬʠʪʝ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʩʢʦʨʦʩʪʥʠ ʜʠʘʧʘʟʦʥʠ ʩʲʛʣʘʩʥʦ ɹɼʉ EN 50119, 

UIC 799 OR, UIC 794 V ʠ ʜʨ. ʩʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

 

ʇʘʨʘʤʝʪʲʨ  ʄʷʨʢʘ 
ʄʘʢʩʠʤʘʣʥʘ ʩʢʦʨʦʩʪ, [km/h] 

ʜʦ 120 120 · 160 160 · 230 

ʄʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʦ ʧʦʚʜʠʛʘʥʝ ʥʘ 

ʢʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʧʨʠ ʦʧʦʨʠʪʝ 

 

[mm] 

 

100 

 

120 

 

120 

ɸʝʨʦʜʠʥʘʤʠʯʥʘ ʩʠʣʘ ʧʨʠ ʤʘʢʩʠʤʘʣʥʘ 

ʩʢʦʨʦʩʪ 

 

[N]  

 

120 

 

120 

 

120 

ʉʨʝʜʥʦ ʘʨʠʪʤʝʪʠʯʥʘ ʢʦʥʪʘʢʪʥʘ ʩʠʣʘ Fm [N]  ʎʝʣʝʚʘ ʬʫʥʢʮʠʷ ï ʬʠʛ.12 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʘʢʩʠʤʘʣʥʘ ʢʦʥʪʘʢʪʥʘ 

ʩʠʣʘ 

 

[N]  

 

250 

 

250 

 

250 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʠʥʠʤʘʣʥʘ ʢʦʥʪʘʢʪʥʘ 

ʩʠʣʘ, ʧʦ-ʛʦʣʷʤʘ ʦʪ: 

 

[N]  

 

20 

 

40 

 

40 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪ ʥʘ 

ʝʣʘʩʪʠʯʥʦʩʪʪʘ, ʧʦ-ʤʘʣʲʢ ʦʪ: 

- ʟʘ ʢʦʥʪ. ʤʨʝʞʠ ʙʝʟ ʨʝʩʦʨʥʘ ʩʪʨʫʥʘ: 

- ʟʘ ʢʦʥʪ. ʤʨʝʞʠ ʩ ʨʝʩʦʨʥʘ ʩʪʨʫʥʘ: 

 

 

[%] 

 

 

60 

35 

 

 

50 

30 

 

 

40 

20 

ʉʢʦʨʦʩʪ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʤʝʭʘʥʠʯʥʠ ʚʲʣʥʠ, ʧʦ-ʛʦʣʷʤʘ ʦʪ:  

 

[m/s] 

 

- 

 

60 

 

110 

ɼʦʧʣʝʨʦʚ ʢʦʝʬʠʮʠʝʥʪ, ʧʦ-ʛʦʣʷʤ ʦʪ:  - - - 0,26 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʦʪʨʘʞʝʥʠʝ, ʧʦ-ʤʘʣʲʢ ʦʪ: - - - 0,5 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʫʩʠʣʚʘʥʝ, ʧʦ-ʤʘʣ̡ʢ ʦʪ: - - - 1,9 
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ʆʮʝʥʢʘʪʘ ʥʘ ʤʝʭʘʥʠʯʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʘʥʪʦʛʨʘʬʠʪʝ ʠ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ 

ʧʨʦʝʢʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʘ ʩ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʥ ʩʠʤʫʣʘʮʠʦʥʝʥ ʤʦʜʝʣ, ʘ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʷʪʘ ï ʩ ʠʟʧʠʪʚʘʪʝʣʥʠ ʧʲʪʫʚʘʥʠʷ ʩʲʩ ʩʧʝʮʠʘʣʥʦ ʦʙʦʨʫʜʚʘʥʠ ʟʘ ʮʝʣʪʘ ʣʘʙʦʨʘʪʦʨʠʠ. 

 

ʌʠʛ. 12 

8.2. ʄɸʊɽʄɸʊʀʏɽʅ ʉʀʄʋʃɸʎʀʆʅʅɽʅ ʄʆɼɽʃ7 

 ʉʠʤʫʣʘʮʠʦʥʥʠʷʪ ʤʦʜʝʣ ʪʨʷʙʚʘ ʜʘ ʦʧʠʩʚʘ ʤʘʢʩʠʤʘʣʥʦ ʧʲʣʥʦ ʜʠʥʘʤʠʯʝʩʢʠʪʝ ʢʘʯʝʩʪʚʘ ʥʘ 

ʜʚʝʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʘʱʠ ʧʦʤʝʞʜʫ ʩʠ ʤʝʭʘʥʠʯʥʠ ʩʠʩʪʝʤʠ ï ʧʘʥʪʦʛʨʘʬ ʠ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ. ɿʘ 

ʩʲʩʪʘʚʷʥʝ ʥʘ ʤʦʜʝʣʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʜʠʩʢʨʝʪʥʠ ʤʦʜʝʣʠ ʥʘ ʩʚʲʨʟʘʥʠ  ʤʘʩʠ ï ʧʨʫʞʠʥʠ ï 

ʜʝʤʧʬʝʨʠ, ʤʥʦʛʦʝʣʝʤʝʥʪʥʠ ʩʠʩʪʝʤʠ, ʝʣʝʤʝʥʪʠ ʚ ʢʨʘʡʥʠ ʨʘʟʣʠʢʠ, ʧʨʝʜʘʚʘʪʝʣʥʠ ʬʫʥʢʮʠʠ ʠ ʜʨ. 

8.3. ʀɿʍʆɼʅʀ ɼɸʅʅʀ  

 ɿʘ ʧʘʥʪʦʛʨʘʬʠʪʝ ʤʦʜʝʣʲʪ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʠʟʭʦʜʥʠ ʜʘʥʥʠ: 

ï ʂʠʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ; 

ï ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʩʠʪʝ ʤʝʞʜʫ ʦʩʥʦʚʥʠʪʝ ʯʘʩʪʠ ï ʜʦʣʥʘ ʠ ʛʦʨʥʘ ʨʘʤʠ, ʧʣʲʟʛʘʯ; 

                                                 

7 ʅʘʩʪʦʷʱʠʷʪ ʨʘʟʜʝʣ ʝ ʨʘʟʨʘʙʦʪʝʥ ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɹɼʉEN 50317 ʠ ɹɼʉEN 50318.  
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ï ɻʨʘʥʠʮʠ ʠ ʩʪʝʧʝʥʠ ʥʘ ʩʚʦʙʦʜʘ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ; 

ï ɼʝʧʬʝʨʠʨʘʱʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʫʞʠʥʠʪʝ; 

ï ʉʠʣʠ ʥʘ ʪʨʠʝʥʝ ʚ ʰʘʨʥʠʨʥʠʪʝ ʚʨʲʟʢʠ; 

ï ʇʨʝʜʧʘʟʠʪʝʣʠ ʩʨʝʱʫ ʫʜʘʨ; 

ï ʇʨʠʣʦʞʥʠ ʪʦʯʢʠ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʩʪʘʪʠʯʥʠʪʝ ʩʠʣʠ;  

ï ʇʨʠʣʦʞʥʠ ʪʦʯʢʠ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʘʝʨʦʜʠʥʘʤʠʯʥʠʪʝ ʩʠʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʨʠʝʥʪʠʨʘʥʝʪʦ ʠ 
ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ, ʨʘʙʦʪʥʘʪʘ ʠʤ ʚʠʩʦʯʠʥʘ ʠ ʚʠʜʘ ʥʘ ʚʦʟʠʣʦʪʦ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʜʘʜʝʥʠ ʟʘʚʠʩʠʤʦʩʪʠʪʝ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʦʪ ʜʨʫʛʠ ʧʘʨʘʤʝʪʨʠ 

(ʨʘʙʦʪʥʘ ʚʠʩʦʯʠʥʘ, ʟʠʛ-ʟʘʛ, ʥʝʣʠʥʝʡʥʦʩʪ, ʯʝʩʪʦʪʝʥ ʦʙʭʚʘʪ ʠ ʪ.ʥ.). 

 ʄʦʜʝʣʲʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʪʨʷʙʚʘ ʜʘ ʦʪʨʘʟʷʚʘ ʥʝʡʥʠʪʝ ʜʠʥʘʤʠʯʥʠ ʢʘʯʝʩʪʚʘ ʚ ʟʘʜʘʜʝʥ 

ʯʝʩʪʦʪʝʥ ʦʙʭʚʘʪ, ʚ ʜʚʫ- ʠʣʠ ʪʨʠʠʟʤʝʨʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʤʦʜʝʣʲʪ ʪʨʷʙʚʘ ʜʘ 

ʚʢʣʶʯʚʘ ʠ ʜʠʩʢʨʝʪʥʠ ʝʣʝʤʝʥʪʠ ʢʘʪʦ ʢʦʤʧʝʥʩʘʪʦʨʠ, ʩʝʢʮʠʦʥʥʠ ʠʟʦʣʘʪʦʨʠ ʠ ʨʘʟʝʜʠʥʠʪʝʣʠ, 

ʠʟʦʣʠʨʘʱʠ ʠ ʥʝʠʟʦʣʠʨʘʱʠ ʚʲʟʜʫʰʥʠ ʤʝʞʜʠʥʠ ʠ ʜʨ. 

ɿʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʤʦʜʝʣʲʪ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘ ʥʘʡ-ʤʘʣʢʦ ʩʣʝʜʥʠʪʝ ʠʟʭʦʜʥʠ ʜʘʥʥʠ: 

ï ɼʲʣʞʠʥʘ ʥʘ ʤʦʜʝʣʠʨʘʥʠʷ ʫʯʘʩʪʲʢ, ʢʦʷʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʥʘʡ-ʤʘʣʢʦ ʨʘʚʥʘ ʥʘ ʪʨʠʢʨʘʪʥʦʪʦ 

ʨʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʲʨʚʠʷ ʠ ʧʦʩʣʝʜʥʠʷ ʪʦʢʦʩʥʝʤʘʪʝʣ ʥʘ ʚʣʘʢʦʚ ʩʲʩʪʘʚ ʧʣʶʩ ʤʠʥʠʤʫʤ ʜʝʩʝʪ 

ʤʝʞʜʫʩʪʲʣʙʠʷ; 

ï ɼʲʣʞʠʥʘ ʥʘ ʚʩʷʢʦ ʤʝʞʜʫʩʪʲʣʙʠʝ; 

ï ʈʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʩʪʨʫʥʠʪʝ; 

ï ɺʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ (ʧʨʦʚʝʩʠ, ʜʲʣʞʠʥʠ ʥʘ ʩʪʨʫʥʠʪʝ, ʛʨʘʜʠʝʥʪ ʥʘ ʢʦʥʪʘʢʪʥʠʷ 

ʧʨʦʚʦʜʥʠʢ); 

ï ʉʠʩʪʝʤʥʘ ʚʠʩʦʯʠʥʘ ʚ ʦʧʦʨʥʠʪʝ ʪʦʯʢʠ; 

ï ɻʝʦʤʝʪʨʠʷ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʩʠʪʝ ʥʘ ʬʠʢʩʘʪʦʨʠʪʝ; 

ï ɿʠʛ ï ʟʘʛ; 

ï ɹʨʦʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʲʞʝʪʘʪʘ ʠ ʧʨʦʚʦʜʥʠʮʠʪʝ (ʢʦʥʪʘʢʪʝʥ ʧʨʦʚʦʜʥʠʢ, ʥʦʩʝʱʦ ʚʲʞʝ, 

ʨʝʩʦʨʥʦ ʚʲʞʝ, ʩʪʨʫʥʠ, ...); 

ï ʃʠʥʝʡʥʘ ʤʘʩʘ ʠʣʠ ʧʣʲʪʥʦʩʪ ʠ ʥʘʧʨʝʯʥʦ ʩʝʯʝʥʠʝ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʚʲʞʝʪʘʪʘ; 

ï ʅʘʪʷʛʘʥʝ ʥʘ ʚʲʞʝʪʘʪʘ ʠ ʧʨʦʚʦʜʥʠʮʠʪʝ. ʂʦʛʘʪʦ ʥʘʪʷʛʘʥʝʪʦ ʟʘʚʠʩʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʪʨʷʙʚʘ ʜʘ 
ʙʲʜʘʪ ʧʦʩʦʯʝʥʠ ʟʘʚʠʩʠʤʦʩʪʠʪʝ ʟʘ ʮʝʣʠʷ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ; 

ï ʄʘʩʘ ʥʘ ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʚʲʞʝʪʘʪʘ ʠ ʩʪʨʫʥʠʪʝ (ʥʘ ʢʣʝʤʠʪʝ); 

ï ʄʝʭʘʥʠʯʝʩʢʠ ʢʘʯʝʩʪʚʘ ʥʘ ʦʧʦʨʥʠʪʝ ʪʦʯʢʠ ʠ ʥʦʩʝʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ; 

ï ʊʚʲʨʜʦʩʪ ʥʘ ʩʪʨʫʥʠʪʝ. 

 ɼʦʧʲʣʥʠʪʝʣʥʦ ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʩʠʤʫʣʘʮʠʦʥʥʠʷ ʤʦʜʝʣ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʟʘʜʘʜʝʥʠ ʩʣʝʜʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ: 

ï ʉʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʚʣʘʢʦʚʠʷ ʩʲʩʪʘʚ; 

ï ʏʘʩʪ ʦʪ ʫʯʘʩʪʲʢʘ, ʢʦʡʪʦ ʱʝ ʩʝ ʠʟʩʣʝʜʚʘ; 

ï ɹʨʦʡ ʠ ʦʪʩʪʦʷʥʠʝ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ; 

ï ʉʪʘʪʠʯʝʩʢʘ ʩʠʣʘ ʥʘ ʚʩʝʢʠ ʦʪ ʧʘʥʪʦʛʨʘʬʠʪʝ; 

ï ɸʝʨʦʜʠʥʘʤʠʯʝʩʢʘ ʩʠʣʘ ʥʘ ʚʩʝʢʠ ʦʪ ʧʘʥʪʦʛʨʘʬʠʪʝ; 

ï ʈʘʙʦʪʥʘ ʚʠʩʦʯʠʥʘ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ; 

ï ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʞʝʪʘʪʘ ʠ ʧʨʦʚʦʜʥʠʮʠʪʝ; 

ï ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʤʧʬʝʨʠʨʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ; 

ï ʏʝʩʪʦʪʝʥ ʦʙʭʚʘʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ. 

8.4. ʈɽɿʋʃʊɸʊʀ  

 ʉʠʤʫʣʘʮʠʦʥʥʠʷʪ ʤʦʜʝʣ ʪʨʷʙʚʘ ʜʘ ʧʦʟʚʦʣʷʚʘ ʧʨʝʩʤʷʪʘʥʝʪʦ ʥʘ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ 

ʥʘʪʠʩʢ, ʢʘʢʪʦ ʠ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ ʠ ʥʘ ʧʘʥʪʦʛʨʘʬʘ ʧʨʠ ʪʷʭʥʦʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʈʝʟʫʣʪʘʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʬʠʣʪʨʠʨʘʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʥʝ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ 
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ʯʝʩʪʦʪʠʪʝ, ʢʦʠʪʦ ʩʘ ʠʟʚʲʥ ʟʘʜʘʜʝʥʠʷ ʦʙʭʚʘʪ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʠʤʫʣʘʮʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʦʙʨʘʙʦʪʚʘʥʠ ʩʘʤʦ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʫʯʘʩʪʲʢ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʩʠʤʫʣʘʪʠʚʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ ʝʜʠʥ ʧʘʥʪʦʛʨʘʬ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦʣʫʯʝʥʠ ʩʪʦʡʥʦʩʪʠʪʝ 

ʥʘ:    

 

ʂʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ, ʧʨʝʜʩʪʘʚʝʥʘ ʩ: 

ï ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ ʚ ʦʪʜʝʣʥʦ ʤʝʞʜʫʩʪʲʣʙʠʝ ï Fv; 

ï ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ - s; 

ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʘʢʩʠʤʫʤ (Fv + 3s) ʠ ʤʠʥʠʤʫʤ (Fv ï 3s) ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ; 

ï ʘʙʩʦʣʶʪʥʠ ʤʘʢʩʠʤʫʤ ʠ ʤʠʥʠʤʫʤ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ; 

ï ʨʘʟʧʨʝʜʝʣʝʥʠʝ (ʭʠʩʪʦʛʨʘʤʘ) ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ. 

ɾʝʣʘʪʝʣʥʦ ʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʟʤʝʥʝʥʠʷʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ ʚʲʚ ʚʨʝʤʝʪʦ, ʢʘʢʪʦ ʠ ʧʦ ʜʲʣʞʠʥʘ 

ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʫʯʘʩʪʲʢ. 

 ʇʦʚʜʠʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ, ʧʨʝʜʩʪʘʚʝʥʦ ʩ: 

ï ʤʘʢʩʠʤʘʣʥʦ ʧʦʚʜʠʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʧʦʜ ʦʧʦʨʠʪʝ; 

ɾʝʣʘʪʝʣʥʦ ʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʜʚʠʞʝʥʠʷ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʚʲʞʝʪʘʪʘ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʚ ʧʨʦʠʟʚʦʣʥʦ ʠʟʙʨʘʥʘ ʪʦʯʢʘ ʧʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʫʯʘʩʪʲʢ ʢʘʪʦ 

ʬʫʥʢʮʠʷ ʥʘ ʚʨʝʤʝʪʦ. 

 ɺʝʨʪʠʢʘʣʥʠ ʜʚʠʞʝʥʠʷ ʥʘ ʧʘʥʪʦʛʨʘʬʘ, ʧʨʝʜʩʪʘʚʝʥʠ ʩ: 

ï ʤʘʢʩʠʤʘʣʥʘ ʠ ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʚʝʨʪʠʢʘʣʥʠʷ ʭʦʜ ʥʘ ʧʘʥʪʦʛʨʘʬʘ; 

ɾʝʣʘʪʝʣʥʦ ʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʚʝʨʪʠʢʘʣʥʠʪʝ ʧʨʝʤʝʩʪʚʘʥʠʷ ʥʘ ʚʩʷʢʘ ʠʟʙʨʘʥʘ ʪʦʯʢʘ ʦʪ ʧʘʥʪʦʛʨʘʬʘ 

ʢʘʪʦ ʬʫʥʢʮʠʷ ʥʘ ʚʨʝʤʝʪʦ.  

 ɿʘʛʫʙʘ ʥʘ ʢʦʥʪʘʢʪ, ʧʨʝʜʩʪʘʚʝʥʦ ʩ: 

ï ʧʨʦʮʝʥʪʝʥ ʜʷʣ ʥʘ ʩʫʤʘʨʥʦʪʦ ʚʨʝʤʝ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʘ ʦʪ ʦʙʱʦʪʦ ʚʨʝʤʝʧʲʪʫʚʘʥʝ ʚ 

ʠʟʩʣʝʜʚʘʥʠʷ ʫʯʘʩʪʲʢ; 

ɾʝʣʘʪʝʣʥʦ ʝ ʜʘ ʙʲʜʝ ʧʨʝʜʩʪʘʚʝʥʦ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʧʦ ʙʨʦʡ ʠ ʚʨʝʤʝʪʨʘʝʥʝ. 

ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʟʘ ʚʣʘʢʦʚ ʩʲʩʪʘʚ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʧʘʥʪʦʛʨʘʬ 

ʧʦʩʦʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʢʘʞʘʪ ʟʘ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ. 

8.5. ɼʆʂɸɿɺɸʅɽ ʅɸ ɺɸʃʀɼʅʆʉʊʊɸ ʅɸ ʄʆɼɽʃɸ ʉ ʀɿʄɽʈɽʅʀ ʉʊʆʁʅʆʉʊʀ 

 ɺʘʣʠʜʥʦʩʪʪʘ ʥʘ ʩʠʤʫʣʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʦʢʘʟʘʥʘ ʯʨʝʟ ʩʨʘʚʥʝʥʠʝ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʠʤʫʣʘʮʠʦʥʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩ ʪʝʟʠ ʦʪ ʧʲʪʥʠ ʠʟʤʝʨʚʘʥʠʷ ʚ ʨʝʘʣʥʠ ʫʩʣʦʚʠʷ, 

ʠʟʧʲʣʥʝʥʠ ʩ ʠʟʤʝʨʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ɹɼʉ EN 50317. 

ʉʠʤʫʣʘʮʠʦʥʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʠ ʥʘʪʫʨʥʦʪʦ ʠʟʤʝʨʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʦʚʝʜʝʥʠ ʚ ʝʜʠʥ ʠ ʩʲʱ 

ʯʝʩʪʦʪʝʥ ʜʠʘʧʘʟʦʥ.   

 ʉʨʘʚʥʷʚʘʥʠ ʚʝʣʠʯʠʥʠ 

 ɿʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʚʘʣʠʜʥʦʩʪʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʠʟʚʲʨʰʝʥʦ ʩʨʘʚʥʝʥʠʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ 

ʩʣʝʜʥʠʪʝ ʧʦʣʫʯʝʥʠ ʦʪ ʨʘʟʯʝʪʘ ʠ ʦʪ ʠʟʤʝʨʚʘʥʠʷʪʘ ʚʝʣʠʯʠʥʠ: 

ï ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʥʘʪʠʩʢ - s; 

ï ʤʘʢʩʠʤʘʣʥʦ ʧʦʚʜʠʛʘʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ ʧʨʠ ʦʧʦʨʠʪʝ; 

ï ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʥʘʪʘ ʠ ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʨʘʝʢʪʦʨʠʪ̫ʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʪʦʯʢʘ. 

ɼʦʧʫʩʪʠʤʠʪʝ ʛʨʘʥʠʮʠ ʥʘ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʠʤʫʣʘʮʠʷʪʘ ʠ ʧʦʣʫʯʝʥʠʪʝ ʧʨʠ 

ʠʟʤʝʨʚʘʥʠʷʪʘ ʩʘ ʜʘʜʝʥʠ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

ʊʘʙʣʠʮʘ  

ʇʘʨʘʤʝʪʲʨ  ʀʟʠʩʢʚʘʥʘ ʪʦʯʥʦʩʪ, % 

ʉʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʥʘʪʠʩʢ - s ° 20 
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ʄʘʢʩʠʤʘʣʥʦ ʧʦʚʜʠʛʘʥʝ ʧʨʠ ʦʧʦʨʠʪʝ ° 20 

ʈʘʟʣʠʢʘ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʥʘʪʘ ʠ ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʪʨʘʝʢʪʦʨʠʷʪʘ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʪʦʯʢʘ 

 

° 20 
ɿʘʙʝʣʝʞʢʘ: ʊʘʟʠ ʪʦʯʥʦʩʪ ʚʢʣʶʯʚʘ ʪʦʯʥʦʩʪʪʘ ʥʘ ʠʟʤʝʨʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʠ 

ʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʤʝʨʚʘʥʝʪʦ.  

ɻʨʘʥʠʮʠ ʥʘ ʚʘʣʠʜʥʦʩʪ 

 ʉʠʤʫʣʘʮʠʦʥʥʠʷʪ ʤʦʜʝʣ, ʫʜʦʚʣʝʪʚʦʨʠʣ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʚʘʣʠʜʥʦʩʪ, ʧʦʟʚʦʣʷʚʘ ʠʟʩʣʝʜʚʘʥʠʷ 

ʧʨʠ ʨʘʟʣʠʯʘʚʘʱʠ ʩʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ, ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ʜʚʠʞʝʥʠʝ ʦʪ 

ʪʝʟʠ, ʧʨʠ ʢʦʠʪʦ ʝ ʧʨʦʚʝʨʝʥʘ ʥʝʛʦʚʘʪʘ ʚʘʣʠʜʥʦʩʪ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʣʝʜʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

ʘ) ʆʪʢʣʦʥʝʥʠʷ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ: 

ʄʦʜʝʣʲʪ ʝ ʚʘʣʠʜʝʥ ʧʨʠ ʧʨʦʤʝʥʠ ʚ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ: ʧʨʫʞʠʥʥʠ 

ʢʦʥʩʪʘʥʪʠ, ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʨʠʝʥʝ, ʢʘʯʝʩʪʚʘ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ, ʨʝʩʧ. ʤʘʩʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʠ ʜʨ. 

ʄʦʜʝʣʲʪ ʥʝ ʝ ʚʘʣʠʜʝʥ ʧʨʠ ʧʨʦʤʝʥʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʷʪʘ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ: ʙʨʦʡ ʥʘ 

ʥʝʟʘʚʠʩʠʤʦ ʢʦʥʪʘʢʪʫʚʘʱʠʪʝ ʢʦʥʪʘʢʪʥʠ ʧʣʘʩʪʠʥʠ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʘ ʣʦʩʪʦʚʘʪʘ ʩʠʩʪʝʤʘ 

(ʩʠʤʝʪʨʠʯʝʥ ʠ ʘʩʠʤʝʪʨʠʯʝʥ), ʢʘʢʪʦ ʠ ʟʘ ʧʘʥʪʦʛʨʘʬʠ ʩ ʠʣʠ ʙʝʟ ʘʢʪʠʚʥʠ ʢʦʤʧʦʥʝʥʪʠ. 

ʙ) ʆʪʢʣʦʥʝʥʠʷ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ: 

ʄʦʜʝʣʲʪ ʝ ʚʘʣʠʜʝʥ ʧʨʠ ʧʨʦʤʝʥʠ ʚ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ: ʦʧʲʥʥʠ 

ʩʠʣʠ, ʤʘʪʝʨʠʘʣ, ʥʘʧʨʝʯʥʠ ʩʝʯʝʥʠʷ, ʪʠʧ ʥʘ ʩʪʨʫʥʠʪʝ, ʤʝʭʘʥʠʯʝʩʢʠ ʢʘʯʝʩʪʚʘ ʥʘ ʦʧʦʨʥʠʪʝ ʪʦʯʢʠ ʠ 

ʥʦʩʝʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʄʦʜʝʣʲʪ ʥʝ ʝ ʚʘʣʠʜʝʥ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʙʨʦʷ ʥʘ ʢʦʥʪʘʢʪʥʠʪʝ ʧʨʦʚʦʜʥʠʮʠ, ʥʦʩʝʱʠʪʝ ʚʲʞʝʪʘ ʠ 

ʥʘʣʠʯʠʝʪʦ ʠʣʠ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʨʝʩʦʨʥʠ ʩʪʨʫʥʠ. 

ʚ) ʆʪʢʣʦʥʝʥʠʷ ʚ ʩʠʤʫʣʘʮʠʦʥʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

ʄʦʜʝʣʲʪ ʝ ʚʘʣʠʜʝʥ ʧʨʠ ʧʨʦʤʝʥʠ ʥʘ: ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʚ ʨʘʤʢʠʪʝ ʥʘ 5% ʦʪ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʤʝʭʘʥʠʯʥʠʪʝ ʚʲʣʥʠ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ; 

ʨʘʟʩʪʦʷʥʠʝʪʦ ʤʝʞʜʫ ʧʘʥʪʦʛʨʘʬʠʪʝ ʧʦ ʜʲʣʞʠʥʘ ʥʘ ʚʣʘʢʦʚʠʷ ʩʲʩʪʘʚ; ʩʪʘʪʠʯʥʘʪʘ ʠ ʘʝʨʦʜʠʥʘʤʠʯʥʘ 

ʩʠʣʘ ʥʘ ʧʘʥʪʦʛʨʘʬʠʪʝ; ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʨʦʚʦʜʥʠʮʠʪʝ ʠ ʚʲʞʝʪʘʪʘ; ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʤʧʬʝʨʠʨʘʥʝ ʥʘ 

ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ; ʚʠʩʦʯʠʥʘ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʧʨʦʚʦʜʥʠʢ; 

ʄʦʜʝʣʲʪ ʥʝ ʝ ʚʘʣʠʜʝʥ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʯʝʩʪʦʪʥʠʷ ʜʠʘʧʘʟʦʥ ʠ ʧʨʠ ʦʪʥʘʩʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠ ʦʪ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʤʨʝʞʘ ʩ ʝʜʠʥ ʚʲʨʭʫ ʚʣʘʢ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʚʨʝʤʝʥʥʦ 

ʨʘʙʦʪʝʱʠ  ʧʘʥʪʦʛʨʘʬʠ.   

8.6. ʈɽʌɽʈɽʅʊɽʅ ʄʆɼɽʃ 

ʇʨʝʜʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʠʤʫʣʘʮʠʦʥʥʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʦʣʫʯʠ ʥʝʦʙʭʦʜʠʤʘʪʘ 

ʫʚʝʨʝʥʦʩʪ ʚ ʪʦʯʥʦʩʪʪʘ ʥʘ ʩʠʤʫʣʘʮʠʷʪʘ. ɿʘ ʮʝʣʪʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʟʨʘʙʦʪʝʥʠʷ ʩʠʤʫʣʘʮʠʦʥʝʥ ʤʦʜʝʣ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʩʨʘʚʥʝʥʠ ʩ ʪʝʟʠ ʦʪ ʨʝʬʝʨʝʥʪʝʥ ʤʦʜʝʣ (ʜʝʡʩʪʚʘʱ  ʤʦʜʝʣ ʩ ʜʦʢʘʟʘʥʘ ʚʘʣʠʜʥʦʩʪ). 

ʉʠʤʫʣʘʮʠʦʥʥʠʷʪ ʤʦʜʝʣ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʧʫʩʥʘʪ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʚʘʣʠʜʥʦʩʪ ʘʢʦ ʨʘʟʣʠʢʠʪʝ ʚ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʟʯʝʪʠ, ʧʨʦʚʝʜʝʥʠ ʧʦ ʜʚʘʪʘ ʤʦʜʝʣʘ (ʩʠʤʫʣʘʮʠʦʥʥʠʷ ʠ ʨʝʬʝʨʝʥʪʥʠʷ) ʧʨʠ ʝʜʥʘʢʚʠ 

ʠʟʭʦʜʥʠ ʜʘʥʥʠ (ʩʲʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʠʝ ɸ ï  ʨʘʟʜʝʣʠ 6, 7 ʠ 8 ʥʘ ɹɼʉ EN 50318) ʩʘ ʚ ʜʦʧʫʩʪʠʤʠʪʝ 

ʛʨʘʥʠʮʠ ʩʲʛʣʘʩʥʦ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

 

ʇʘʨʘʤʝʪʲʨ  ɼʠʘʧʘʟʦʥ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ: 

ʉʢʦʨʦʩʪ [km/h] 250 300 

ʉʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʥʘʪʠʩʢ [N] 110 ʜʦ 120 110 ʜʦ 120 

ʉʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ [N] 26 ʜʦ 31 32 ʜʦ 40 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʘʢʩʠʤʫʤ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ [N] 190 ʜʦ 210 210 ʜʦ 230 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʠʥʠʤʫʤ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ [N] 20 ʜʦ 40 -5 ʜʦ 20 

ɸʢʪʫʘʣʝʥ ʤʘʢʩʠʤʫʤ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ [N] 175 ʜʦ 210 190 ʜʦ 225 

ɸʢʪʫʘʣʝʥ ʤʠʥʠʤʫʤ ʥʘ ʢʦʥʪʘʢʪʥʘʪʘ ʩʠʣʘ [N] 50 ʜʦ 75 30 ʜʦ 55 
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ʄʘʢʩʠʤʘʣʥʦ ʧʦʚʜʠʛʘʥʝ ʧʨʠ ʦʧʦʨʠʪʝ [mm] 48 ʜʦ 55 55 ʜʦ 65 

ʇʨʦʮʝʥʪʝʥ ʜʷʣ ʥʘ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʘ [%] 0 0 

   
ɿʘʙʝʣʝʞʢʘ: ʉʪʦʡʥʦʩʪʠʪʝ ʚ ʪʘʟʠ ʪʘʙʣʠʮʘ ʩʝ ʙʘʟʠʨʘʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʝʪ ʥʝʟʘʚʠʩʠʤʠ 

ʩʠʤʫʣʘʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʤʝʪʦʜʠʪʝ ʥʘ ʢʦʠʪʦ ʩʘ ʩʲʧʦʩʪʘʚʝʥʠ ʩ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʲʪʥʠ ʠʟʧʠʪʚʘʥʠʷ. 

9. ɿɸʂʃʖʏʀʊɽʃʅʀ ʈɸɿʇʆʈɽɼɹʀ 

 ʇʨʠ ʩʧʝʮʠʬʠʯʥʠ ʦʙʩʪʦʷʪʝʣʩʪʚʘ, ʥʝʢʦʥʢʨʝʪʠʟʠʨʘʥʠ ʚ ʥʘʩʪʦʷʱʘʪʘ ʪʝʭʥʠʯʝʩʢʘ 

ʩʧʝʮʠʬʠʢʘʮʠʷ, ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʠʥʜʠʚʠʜʫʘʣʥʠ ʨʝʰʝʥʠʷ, ʥʝʧʨʦʪʠʚʦʨʝʯʘʱʠ ʥʘ ʥʦʨʤʘʪʠʚʥʘʪʘ 

ʫʨʝʜʙʘ, ʩʣʝʜ ʩʲʛʣʘʩʫʚʘʥʝ ʠ ʫʪʚʲʨʞʜʘʚʘʥʝ ʦʪ ʜʠʨʝʢʪʦʨʘ ʥʘ ʧʦʜʝʣʝʥʠʝ Ăɽʣʝʢʪʨʦʨʘʟʧʨʝʜʝʣʝʥʠʝñ ʠ 

ʫʪʚ̡ʨʞʜʘʚʘʥʝ ʦʪ ʛʝʥʝʨʘʣʥʠʷ ʜʠʨʝʢʪʦʨ ʥʘ ɼʇ ʅʂɾʀ. 

10. ʇʈʀʃʆɾɽʅʀʗ: 

 



 

 ʇʨʠʣʦʞʝʥʠʝ 1 



ʇʨʠʣʦʞʝʥʠʝ 2 
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ʇʨʠʣʦʞʝʥʠʝ ˉ 3 

ʉʭʝʤʠ 1 ʜʦ 6 

 

 
 

ʉʭʝʤʘ1. ɻʦʨʥʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʟʝʤʥʦ ʧʣʘʪʥʦ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʘ ʞʝʣʝʟʦʧʲʪʥʘ ʤʘʛʠʩʪʨʘʣʘ ʟʘ 

ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ 160 - 200 km/h ʚ ʧʨʘʚʘ ʧʨʠ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ 

 

330min 330

4400

500

ʟʘʱʠʪʝʥ ʧʣʘʩʪ

500

4350 4050

ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘ
ʟʝʤʥʘ ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘʢʘʙʝʣʝʥ

ʢʘʥʘʣ

5% 5%

350

800
500

1:1,5
1:1,5

3200 3200

12800

2000
2000350

H=160 mm

5
8

5
0

2575
3825

500

 
 

ʉʭʝʤʘ 2. ɻʦʨʥʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʟʝʤʥʦ ʧʣʘʪʥʦ ʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʘ ʞʝʣʝʟʦʧʲʪʥʘ ʤʘʛʠʩʪʨʘʣʘ ʟʘ 

ʩʢʦʨʦʩʪ 160 - 200 km/h ʚ ʢʨʠʚʘ ʩ ʥʘʜʚʠʰʝʥʠʝ 160 mm ʚ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ 
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3303301:1,5

ʢʘʙʝʣʝʥ
ʢʘʥʘʣ

ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘ

ʟʝʤʥʘ ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘ

ʟʘʱʠʪʝʥ ʧʣʘʩʪ

ʈʘʟʩʪʦʷʥʠʷʪʘ 6200 ʠ 5900 ʩʘ ʧʨʠ ʩʪʲʣʙ 350 mm.
ʇʨʠ ʜʨʫʛʠ ʜʝʙʝʣʠʥʠ ʥʘ ʩʪʲʣʙʦʚʝʪʝ ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ.

41003000 3000

59006200

1:1,5

5% 5% 5% 5%

800 500

500 500

 
 

 

 

ʉʭʝʤʘ 3. ʅʘʧʨʝʯʝʥ ʧʨʦʬʠʣ ʥʘ ʛʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʟʝʤʥʦ ʧʣʘʪʥʦ ʥʘ ʜʚʦʡʥʘ 

ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʘ ʞʝʣʝʟʦʧʲʪʥʘ ʣʠʥʠʷ I ʢʘʪʝʛʦʨʠʷ ʠ ʞʝʣʝʟʦʧʲʪʥʠ ʤʘʛʠʩʪʨʘʣʠ ʩ ʧʨʦʝʢʪʥʘ 

ʩʢʦʨʦʩʪ, ʧʦ-ʤʘʣʢʘ ʦʪ 160 km/h, ʚ ʧʨʘʚʘ ʧʨʠ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ 

 

 

 

330 5%5%1:1
,5 1:1,5

ʟʘʱʠʪʝʥ ʧʣʘʩʪ

ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘ

ʟʝʤʥʘ ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘ

5% 5%

min 500 min 500

1300

3000

800

4150

350

ʢʘʙʝʣʝʥ
ʢʘʥʘʣ

min 500

min 3350

 
 

ʉʭʝʤʘ 4. ʅʘʧʨʝʯʝʥ ʧʨʦʬʠʣ ʥʘ ʛʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʜʥʦʧʲʪʥʘ ʝʣʝʢʪʨʠʬʠʮʠʨʘʥʘ 

ʞʝʣʝʟʦʧʲʪʥʘ ʣʠʥʠʷ I ʢʘʪʝʛʦʨʠʷ ʠ ʞʝʣʝʟʦʧʲʪʥʘ ʤʘʛʠʩʪʨʘʣʘ ʩ ʧʨʦʝʢʪʥʘ ʩʢʦʨʦʩʪ, ʧʦ-ʤʘʣʢʘ ʦʪ 

160 km/h, ʚ ʧʨʘʚʘ ʧʨʠ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ 
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330 5%5%1:1
,5 1:1,5

ʟʘʱʠʪʝʥ ʧʣʘʩʪ

ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘ

ʟʝʤʥʘ ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘ

5% 5%

min 3350min 3200

min 500 min 500

1300

min 2750

min 500

 
 

 

 

 

 

 

330 5%5%1:1
,5 1:1,5

ʟʘʱʠʪʝʥ ʧʣʘʩʪ

ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘ

ʟʝʤʥʘ ʦʩʥʦʚʥʘ ʧʣʦʱʘʜʢʘ

5% 5%

min 3350

min 500 min 500

1300

min 2750

min 500800

3900

ʢʘʙʝʣʝʥ
ʢʘʥʘʣ

 
 

 

ʉʭʝʤʘ 5 ʠ 6. ʅʘʧʨʝʯʥʠ ʧʨʦʬʠʣʠ ʥʘ ʛʦʨʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʝʜʥʦʧʲʪʥʘ ʞʝʣʝʟʦʧʲʪʥʘ ʣʠʥʠʷ I ʠ II 

ʢʘʪʝʛʦʨʠʷ ʚ ʧʨʘʚʘ ʧʨʠ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ  



 

 

ʅʦʨʤʘʣʥʦ ʥʘʜʚʠʰʝʥʠʝ ʥʘ ʞʝʣʝʟʦʧʲʪʥʠʪʝ ʢʨʠʚʠ , ʠʟʯʠʩʣʝʥʦ ʧʦ ʬʦʨʤʫʣʘʪʘ  

R

V
H

max
2

8= , mm 

 
R ʉ ʢ ʦ ʨ ʦ ʩ ʪ , Vmax 

m 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 

150 35 50 65 85 110 135 150                      

160 30 45 60 80 100 125 150                      

170 30 45 60 75 95 120 145 150                     

180 30 40 55 70 90 110 135 150                     

190 30 40 55 70 90 105 130 150                     

200 25 35 50 65 80 100 120 145 150                    

225 20 30 45 55 70 90 105 130 150                    

250 20 30 40 50 65 80 95 115 135 150                   

275 20 25 35 45 60 75 80 105 125 140 150                  

300 20 25 35 45 55 65 80 95 115 130 150 150                 

325 20 25 30 40 50 65 75 90 105 125 150 150                 

350  20 30 35 45 55 70 80 95 110 130 145 150                

375  20 25 35 45 55 65 75 90 105 120 135 150                

400  20 25 30 40 50 60 70 85 100 115 130 145 150               

450  20 20 30 35 45 55 65 75 85 100 115 130 145 150              

500   20 25 30 40 50 60 70 80 90 100 115 130 145 150             

550   20 25 30 35 45 50 60 70 80 95 105 120 130 145 150            

600   20 20 25 35 40 50 55 65 75 85 95 110 120 135 140 150           

650    20 25 30 35 45 50 60 70 80 90 100 110 125 135 150 150          

700    20 25 30 35 40 50 55 65 75 85 95 105 115 125 140 150 150         

750    20 20 25 30 40 45 50 60 70 75 85 95 105 120 130 140 150 150        

800    20 20 25 30 35 40 50 55 65 70 80 90 100 110 120 130 145 150 150       

850    20 20 25 30 35 40 45 55 60 70 75 85 95 105 115 125 135 150 150       

900     20 20 25 30 40 45 50 55 65 70 80 90 100 110 120 130 140 150 150 150     

950     20 20 25 30 35 40 45 55 60 70 75 85 95 100 110 120 130 140 150 150 150    

1000     20 20 25 30 35 40 45 50 60 65 70 80 90 95 105 115 125 135 145 150 150    

1100      20 20 25 30 35 40 45 55 60 65 75 80 90 95 105 115 125 135 145 150    

1200      20 20 25 30 35 40 45 50 55 60 65 75 80 90 95 105 115 120 130 140 150   

1300      20 20 20 25 30 35 40 45 50 55 60 70 75 80 90 95 105 110 120 130 140 150  

1400       20 20 25 30 30 35 40 45 50 55 65 70 75 80 90 95 105 115 120 130 140 150 

1500       20 20 25 25 30 35 40 45 50 55 60 65 70 75 85 90 95 105 115 120 130 140 

1600       20 20 20 25 30 30 35 40 45 50 55 60 65 70 80 85 90 100 105 115 120 130 
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R ʉ ʢ ʦ ʨ ʦ ʩ ʪ , Vmax 

m 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 

1700        20 20 25 25 30 35 40 40 45 50 55 60 70 75 80 85 90 100 105 115 120 

1800        20 20 20 25 30 30 35 40 45 50 55 60 65 70 75 80 85 90 100 110 115 

1900        20 20 20 25 25 30 35 40 40 45 50 55 60 65 70 75 85 90 95 100 110 

2000         20 20 25 25 30 30 35 40 45 50 55 60 65 70 75 80 85 90 95 105 

2100         20 20 20 25 30 30 35 40 40 45 50 55 60 65 70 75 80 85 90 100 

2200         20 20 20 25 25 30 35 35 40 45 50 50 55 60 65 70 75 80 90 95 

2300          20 20 20 25 30 30 35 40 40 45 50 55 60 65 70 75 80 85 90 

2400          20 20 20 25 25 30 35 35 40 45 50 50 55 60 65 70 75 80 85 

2500          20 20 20 25 25 30 30 35 40 40 45 50 55 60 65 70 70 75 80 

2600          20 20 20 20 25 30 30 35 35 40 45 50 50 55 60 65 70 75 80 

2700           20 20 20 25 25 30 35 35 40 45 45 50 55 60 65 70 70 75 

2800           20 20 20 25 25 30 30 35 40 40 45 50 50 55 60 65 70 75 

2900           20 20 20 20 25 30 30 35 35 40 45 45 50 55 60 65 70 75 

3000            20 20 20 25 25 30 30 35 40 40 45 50 50 55 60 65 70 

3500             20 20 20 25 25 30 30 35 35 40 45 45 50 55 55 60 

4000              20 20 20 20 25 25 30 30 35 35 40 45 45 50 55 

4500               20 20 20 20 25 25 30 35 35 35 40 40 45 50 

5000                20 20 20 20 25 25 25 30 30 35 35 40 45 

 

ʅʦʨʤʘʣʥʦ ʥʘʜʚʠʰʝʥʠʝ ʥʘ ʞʝʣʝʟʦʧʲʪʥʠʪʝ ʢʨʠʚʠ , ʠʟʯʠʩʣʝʥʦ ʧʦ ʬʦʨʤʫʣʘʪʘ  

R

V
H

ʢʚʩʨ

2

.
8,11= , mm 

 
R ʉ ʢ ʦ ʨ ʦ ʩ ʪ , Vʩʨ.ʢʚ 

m 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 

150 50 70 100 125 150 150 150                      

160 50 70 90 120 150 150 150                      

170 45 65 85 115 140 150 150 150                     

180 40 60 80 105 135 150 150 150                     

190 40 55 80 100 125 150 150 150                     

200 40 55 75 95 120 150 150 150 150                    

225 35 50 65 85 110 135 150 150 150                    

250 30 45 60 75 100 120 145 150 150 150                   

275 30 40 55 70 90 110 130 150 150 150 150                  

300 25 35 50 65 80 100 120 140 150 150 150 150                 

325 25 35 45 60 75 90 110 130 150 150 150 150                 
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R ʉ ʢ ʦ ʨ ʦ ʩ ʪ , Vʩʨ.ʢʚ 

m 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 

350 25 30 45 55 70 85 105 125 145 150 150 150 150                

375 20 30 40 50 65 80 95 115 135 150 150 150 150                

400 20 30 40 50 60 75 90 110 125 145 150 150 150 150               

450 20 25 35 45 55 65 80 95 110 130 150 150 150 150 150              

500  25 30 40 50 60 75 85 100 115 135 150 150 150 150 150             

550  20 30 35 45 55 65 80 90 105 120 140 150 150 150 150 105            

600  20 25 35 40 50 60 70 85 100 110 125 145 150 150 150 150 150           

650  20 25 30 40 45 55 65 80 90 105 120 135 150 150 150 150 150 150          

700  20 20 30 35 45 50 60 75 85 95 110 125 140 150 150 150 150 150 150         

750   20 25 35 40 50 60 70 80 90 100 115 130 145 150 150 150 150 150 150        

800   20 25 30 40 45 55 65 75 85 95 110 120 135 150 150 150 150 150 150 150       

850   20 25 30 35 45 50 60 70 80 90 100 115 125 140 150 150 150 150 150 150       

900   20 20 30 35 40 50 55 65 75 85 95 110 120 135 145 150 150 150 150 150 150      

950   20 20 25 35 40 45 55 60 70 80 90 100 115 125 145 150 150 150 150 150 150 150     

1000    20 25 30 35 45 50 60 70 75 85 95 110 120 130 145 150 150 150 150 150 150 150    

1100    20 25 30 35 40 45 55 60 70 80 90 100 110 120 130 145 150 150 150 150 150 150 150   

1200    20 20 25 30 35 45 50 55 65 75 80 90 100 110 120 130 145 150 150 150 150 150 150 150  

1300     20 25 30 35 40 45 55 60 65 75 85 90 100 110 120 130 145 150 150 150 150 150 150 150 

1400     20 25 30 35 45 50 50 55 60 70 80 85 95 105 115 125 135 145 150 150 150 150 150 150 

1500     20 20 25 30 35 40 45 50 60 65 70 80 90 95 105 115 125 135 145 150 150 150 150 150 

1600      20 25 30 35 40 45 50 55 60 70 75 85 90 100 110 115 125 135 150 150 150 150 150 

1700      20 20 25 30 35 40 45 50 60 65 70 80 85 95 100 110 120 130 140 140 150 150 150 

1800      20 20 25 30 35 40 45 50 55 60 65 75 80 90 95 105 110 120 140 140 150 150 150 

1900      20 20 25 30 30 35 40 45 50 60 65 70 75 85 90 100 105 115 130 130 140 150 150 

2000       20 25 25 30 35 40 45 50 55 60 65 75 80 85 95 100 110 125 125 135 145 150 

2100       20 20 25 30 35 35 40 45 50 60 65 70 75 80 90 95 105 115 120 130 135 145 

2200       20 20 25 30 30 35 40 45 50 55 60 65 70 89 85 90 100 110 115 120 130 140 

2300       20 20 25 25 30 35 40 45 50 55 60 65 70 75 80 90 95 105 110 115 125 135 

2400        20 20 25 30 35 35 40 45 50 55 60 65 70 80 85 90 100 105 110 120 135 

2500        20 20 25 30 30 35 40 45 50 55 60 65 70 75 80 90 100 100 110 115 120 

2600        20 20 25 25 30 35 40 40 45 50 55 60 65 70 80 85 95 95 105 110 120 

2700        20 20 25 25 30 35 35 40 45 50 55 60 65 70 75 80 90 95 100 105 115 

2800        20 20 20 25 30 30 35 40 45 50 55 60 65 70 75 80 85 90 95 105 110 

2900         20 20 25 30 30 35 40 40 45 50 55 60 65 70 75 85 85 95 100 105 

3000         20 20 25 25 30 35 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

3500          20 20 25 25 30 30 35 40 40 45 50 55 60 65 70 70 80 80 90 

4000           20 20 25 25 30 30 35 35 40 45 50 50 55 60 65 70 70 75 
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R ʉ ʢ ʦ ʨ ʦ ʩ ʪ , Vʩʨ.ʢʚ 

m 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 

4500            20 20 25 25 30 30 35 35 40 40 45 50 55 55 60 65 70 

5000            20 20 20 25 25 30 30 35 35 40 40 45 50 50 55 60 60 

 



ʇʨʠʣʦʞʝʥʠʝ 4 

ʊʝʭʥʠʯʝʩʢʠ ʜʘʥʥʠ ʟʘ ʥʘʡ-ʤʘʩʦʚʦ ʧʨʠʣʘʛʘʥʠʪʝ ʞʝʣʝʟʦʧʲʪʥʠ ʩʪʨʝʣʢʠ 

ɸ. ʆʙʠʢʥʦʚʝʥʠ ʩʪʨʝʣʢʠ 

ʣ

ɽ

R

PT

ʢʩ

ʦʪʢʣʦʥʠʪʝʣʝʥ ʢʦʣʦʚʦʟ

ʥʩ ʛʮ ʢʩ

ʤʮ

ʢʢ
H

S

T

P

D

R

 

 ̄ ʉʭʝʤʝʥ ʝʣʝʤʝʥʪ: ʆʟʥ. 

ʊʠʧ ʥʘ ʩʪʨʝʣʢʘʪʘ: 

S 49 UIC 60 

1:7-190 1:9-190 1:9-300 1:12-500 1:18,5-1200 1:9-300 

1 ʆʙʱʘ ʜʲʣʞʠʥʘ D 27128 27128 33231 41594 64818 33231 

2 ʊʘʥʛʝʥʪʘ T 13503 10523 16615 20797 32409 16615 

3 ʇʦʩʣʝʜʩʪʚʠʝ P 13635 16615 16615 20797 32409 16615 

4 ʈʘʟʢʨʘʯʚʘʥʝ E 1936 1835 1835 1727 1750 1835 

5 ʆʩʪʘʪʲʯʥʘ ʧʨʘʚʘ P-T 132 6092 0 0 0 0 

6 ʈʘʟʩʪʦʷʥʠʝ ʅʉ-ɺɽ H - 1248 1500 2165 1902 659 

 ɼʦʧʫʩʪʠʤʠ ʩʢʦʨʦʩʪʠ: 

ʇʦ ʧʨʘʚʠʷ ʢʦʣʦʚʦʟ:  

¶ ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʠʧʘ ï 

ʊʠʧ ʥʘ ʩʪʨʝʣʢʘʪʘ [kg/m] 49 54 60 

ɼʦʧʫʩʪʠʤʘ ʩʢʦʨʦʩʪ Vmax, [km/h] < 120 < 160 > 160 

¶ ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʜʠʫʩʘ ï  

ʇʨʝʟ ʦʪʢʣʦʥʠʪʝʣʥʠʷ ʢʦʣʦʚʦʟ: 

ɺʠʜ ʥʘ ʩʪʨʝʣʢʘʪʘ 
ɺʠʜ ʝʟʠʮʠ 

ɽʣʘʩʪʠʯʥʠ  ʅʘ ʧʝʪʠ 

184,4 ï 1:6 39 39 

190 ï 1:7 40 40 

190 ï 1:9 40 40 

300 ï 1:9 50 40 

500 ï 1:12 65 50 

1200 ï 1:18,5 100 -  

ɼʦʧʫʩʪʠʤʘ ʩʢʦʨʦʩʪ Vmax, [km/h] 40 50 65 100 

ʄʠʥʠʤʘʣʝʥ ʨʘʜʠʫʩ ʥʘ ʩʪʨʝʣʢʘʪʘ Rmin [m] 190 300 500 1200 
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ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʠʧʘ ʥʘ ʝʟʠʮʠʪʝ: 

ɻʨʝʰʢʘ! ʅʝʚʘʣʠʜʥʘ ʚʨʲʟʢʘ. 

ɺ. ʂʨʲʩʪʦʚʠʜʥʠ ʩʪʨʝʣʢʠ 

ɺ.1. ʉ ʚʲʪʨʝʰʥʦ ʧʨʠʣʝʞʘʱʠ ʝʟʠʮʠ 

 

ɺ.2. ʉ ʚʲʥʰʥʦ ʧʨʠʣʝʞʘʱʠ ʝʟʠʮʠ 

 

ɻʨʝʰʢʘ! ʅʝʚʘʣʠʜʥʘ ʚʨʲʟʢʘ. 

ɽʣʝʢʪʨʠʯʝʩʢʦ ʦʪʦʧʣʝʥʠʝ ʥʘ ʩʪʨʝʣʢʠʪʝ 

ɻʨʝʰʢʘ! ʅʝʚʘʣʠʜʥʘ ʚʨʲʟʢʘ. 



ʇʨʠʣʦʞʝʥʠʝ 5 

ʉʭʝʤʠ 1 ʠ 2 
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ʇʦʟʠʮʠʷ 3 ʝ ʧʨʝʜʫʧʨʝʜʠʪʝʣʝʥ ʟʥʘʢ Ăʆʧʘʩʥʦʩʪ! ɺʠʩʦʢʦ ʥʘʧʨʝʞʝʥʠʝñ, ʩʲʛʣʘʩʥʦ ʅʘʨʝʜʙʘ ˉ ʈɼ-07/8 ʟʘ 

ʤʠʥʠʤʘʣʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʟʥʘʮʠ ʠ ʩʠʛʥʘʣʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ/ʠʣʠ ʟʜʨʘʚʝ ʧʨʠ ʨʘʙʦʪʘ. 
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