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ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï ʈʕ) ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʦ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʨʝʞʠʤʘʤʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ, ʢʦʥʩʪʨʫʢʮʠʝʡ, ʤʦʥʪʘʞʦʤ, ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʧʨʘʚʠʣʘʤʠ ʭʨʘʥʝʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʕʇʇ ʠ ʧʦʟʠʮʠʦʥʝʨʦʚ 

ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʳʭ ʕʇʇ-ɽʭ (ʚ ʜʘʣʴʥʝʡh ʝʤ ï

ʧʦʟʠʮʠʦʥʝʨʳ), ʚʳʧʫʩʢʘʝʤʳʭ ʧʦ ʊʋ 311-0227471.030-93 ʎʊʂɸ.422422.001 ʊʋ. 

ʅʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʟʠʮʠʦʥʝʨʦʚ ʠ ʩʨʦʢ ʩʣʫʞʙʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ 

ʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʵʪʦʤʫ ʧʝʨʝʜ ʠʭ ʤʦʥʪʘʞʦʤ ʠ ʧʫʩʢʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʚʥʠʤʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʘʩʪʦʷʱʠʤ ʈʕ. 

 

1 ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ 

 

1.1 ʅʘʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʦʥʝʨʦʚ 

1.1.1 ʇʦʟʠʮʠʦʥʝʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʭʦʜʘ 

ʠ ʧʦʚʳʰʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʧʦʨʰʥʝʚʳʭ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʠ ʧʦʚʦ-

ʨʦʪʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʦʜʥʦ- ʠ ʜʚʫʩʪʦʨʦʥʥʝʛʦ 

ʜʝʡʩʪʚʠʷ ʠ ʤʝʤʙʨʘʥʥʳʭ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʫʪʝʤ 

ʚʚʝʜʝʥʠʷ ʞʝʩʪʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʠʩʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

1.1.2 ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ï ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʣʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʝʡ, ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ, ʛʘʟʦʚʦʡ, ʢʨʠʦʛʝʥʥʦʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ. 

1.1.3 ʇʦʟʠʮʠʦʥʝʨʳ ʕʇʇ-ɽʭ ʨʘʙʦʪʘʶʪ ʩ ʙʘʨʴʝʨʦʤ ʠʩʢʨʦʟʘʱʠʪʳ ʧʘʩʩʠʚʥʳʤ 

ɹʀʇ-1 (ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʙʘʨʴʝʨ ɹʀʇ-1), ʘ ʪʘʢʞʝ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ɹʀʇ-1 ʙʘʨʴʝ-

ʨʘʤʠ ʠʩʢʨʦʟʘʱʠʪʳ (ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʠ) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝ-

ʥʠʷ ʠ ɽʭ-ʤʘʨʢʠʨʦʚʢʦʡ ʧʦ ʚʟʨʳʚʦʟʘʱʠʪʝ [Ex ia Ga] IIC, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʠʩ-

ʢʨʦʙʝʟʦʧʘʩʥʦʩʪʴ ʚʭʦʜʥʦʡ ʮʝʧʠ ʧʦʟʠʮʠʦʥʝʨʘ ʕʇʇ-ɽʭ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ ʚʥʝ 

ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ. 

1.1.4 ʇʦʟʠʮʠʦʥʝʨʳ ʕʇʇ-ɽʭ ʠʤʝʶʪ ɽʭ-ʤʘʨʢʠʨʦʚʢʫ ʧʦ ʚʟʨʳʚʦʟʘʱʠʪʝ                       

ç0ɽʭ ia IIC T6 Ga Xè ʩ ʫʨʦʚʥʝʤ ʚʟʨʳʚʦʟʘʱʠʪʳ Ga (çʦʩʦʙʦʚʟʨʳʚʦʙʝʟʦʧʘʩʥʳʡè) 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʛʨʫʧʧʳ II ʠ ʚʠʜʦʤ ʚʟʨʳʚʦʟʘʱʠʪʳ çʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʴ çiaè ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʛʘʟʦʚʳʭ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʛʘʟ ʧʦʜʛʨʫʧʧʳ IIC, 

ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʥʝʝ 85 ÜC, ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʜʠʘʧʘʟʦ-

ʥʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪ ʤʠʥʫʩ 50 ʜʦ 

ʧʣʶʩ 60 ʉ̄ (ʧʨʠ ʧʦʩʪʘʚʢʝ ʚ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʩ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ) 

(ʦʪ ʤʠʥʫʩ 25 ʜʦ ʧʣʶʩ 60 ʉ̄ ï ʧʨʠ ʧʦʩʪʘʚʢʝ ʚ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʩ ʪʨʦ-

ʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ), ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʊʘ-

ʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʊʈ ʊʉ 012/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʚʦ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʩʨʝʜʘʭè (ʜʘʣʝʝ ï ʊʈ ʊʉ 012/2011), ɻʆʉʊ 31610.0-2014 (IEC 60079-

0:2011), ɻʆʉʊ 31610.11-2014 (IEC 60079-11:2011), ɻʆʉʊ IEC 60079-14-2011, 

ɻʆʉʊ 12.2.007.0-75 ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 
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ʢʣʘʩʩʦʚ 0, 1 ʠ 2 ʧʦ ɻʆʉʊ IEC 60079-10-1-2011 ʧʦʤʝʱʝʥʠʡ ʠ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦ-

ʚʦʢ ʩʦʛʣʘʩʥʦ     ɽʭ-ʤʘʨʢʠʨʦʚʢʝ ʧʦ ʚʟʨʳʚʦʟʘʱʠʪʝ, ʪʨʝʙʦʚʘʥʠʷʤ ʛʣʘʚʳ 7.3 ʇʋʕ-99 

(çʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè, ʠʟʜʘʥʠʝ ʰʝʩʪʦʝ, ʜʦʧʦʣʥʝʥʥʦʝ ʩ ʠʩ-

ʧʨʘʚʣʝʥʠʷʤʠ), ʛʣʘʚ r3.4 ʇʊʕʕʇ (çʇʨʘʚʠʣʘ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦ-

ʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè) ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶ-

ʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ. 

ɿʥʘʢ çʍè, ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʡ ʚ ʢʦʥʮʝ ɽʭ-ʤʘʨʢʠʨʦʚʢʠ ʧʦ ʚʟʨʳʚʦʟʘʱʠʪʝ                 

ç0ɽʭ ia IIC T6 Ga Xè, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ 

ʕʇʇ-ɽʭ ʩ ʙʘʨʴʝʨʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʙʘʨʴʝʨʫ  ɹʀʇ-1, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ çʩʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠè, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʜʣʝʞʘʱʝʡ ʦʙʷʟʘ-

ʪʝʣʴʥʦʡ ʧʦʩʪʘʚʢʝ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʢʘʞʜʳʤ ʧʦʟʠʮʠʦʥʝʨʦʤ ʕʇʇ-ɽʭ.  

çʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠè: 

ʘ) ʧʦʟʠʮʠʦʥʝʨʳ ʕʇʇ-ɽʭ ʦʪʥʦʩʷʪʩʷ ʢ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ; 

ʙ) ʧʨʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ ʩ ɽʭ-ʤʘʨʢʠʨʦʚʢʦʡ ʧʦ ʚʟʨʳ-

ʚʦʟʘʱʠʪʝ ç0ɽʭ ia IIC T6 Ga Xè ʧʦ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʡ ʮʝʧʠ: 

- ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ ʨʘʟʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ʙʘʨʴʝʨʘʤʠ 

ʠʩʢʨʦʟʘʱʠʪʳ (ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʠ), ʘʥʘʣʦʛʠʯʥʳʤʠ ʙʘʨʴʝʨʫ ɹʀʇ-1, ʩ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʠ ɽʭ-ʤʘʨʢʠʨʦʚʢʦʡ ʧʦ ʚʟʨʳʚʦʟʘʱʠʪʝ 

[ɽʭ ia Ga] IIC, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʴ ʚʭʦʜʥʦʡ ʮʝʧʠ ʧʦʟʠʮʠʦʥʝʨʘ 

ʕʇʇ-ɽʭ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ, ʠʤʝʶʱʠʤʠ ʩʝʨʪʠʬʠʢʘʪ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʩʝʨʪʠʬʠʢʘʪ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʊʈ ʊʉ 012/2011; 

- ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, 

ʫʢʘʟʘʥʥʳʤ ʥʘ ʙʘʨʴʝʨʝ ʠʩʢʨʦʟʘʱʠʪʳ (ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʠ); 

- ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ (ʝʤʢʦʩʪʴ ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʴ) ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʢʘʙʝʣʝʡ ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦ-

ʚʘʥʠʷʤ ɻʆʉʊ IEC 60079-14-2011. 

1.1.5 ʇʦʟʠʮʠʦʥʝʨʳ ʥʝ ʠʤʝʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʷʚʣʷʶʪʩʷ 

ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ ʠʟʜʝʣʠʷʤʠ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

1.1.6 ʀʩʧʦʣʥʝʥʠʷ ʧʦʟʠʮʠʦʥʝʨʦʚ: 

1) ʧʦ ʩʪʦʡʢʦʩʪʠ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ï ʚʠʙʨʦʫʩʪʦʡʯʠʚʦʝ ʠ ʚʠʙ-

ʨʦʧʨʦʯʥʦʝ ʩ ʛʨʫʧʧʦʡ ʠʩʧʦʣʥʝʥʠʷ N3 ʧʦ ɻʆʉʊ ʈ 52931-2008; 

2) ʧʦ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʚʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʠ ʦʙʦʣʦʯʢʘ ʧʦʟʠʮʠʦʥʝʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʳʣʝ- ʠ ʚʦʜʦʟʘʱʠʱʝʥʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʠ 

ʠʤʝʶʪ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ Iʈ54 ʧʦ ɻʆʉʊ 14254-2015; 

3) ʧʦ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʟʠʮʠʦʥʝʨʳ ʤʦʛʫʪ 

ʙʳʪʴ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. ʂʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʝ ʧʦʟʠʮʠʦʥʝʨʳ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʳ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʜʦ 10 mg/m
3
 ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ (ʠʣʠ) 

ʩʝʨʥʠʩʪʦʛʦ ʘʥʛʠʜʨʠʜʘ ʠ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ (ʚ ʪʝʯʝʥʠʝ 3-4 h) - ʜʦ 100 mg/m
3
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ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ (ʠʣʠ) ʩʝʨʥʠʩʪʦʛʦ ʘʥʛʠʜʨʠʜʘ ʜʦ 200 mg/m
3
; 

4) ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ ʧʦʟʠʮʠʦʥʝʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ: 

- ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʋ, ʢʘʪʝʛʦʨʠʠ ʨʘʟʤʝʱʝʥʠʷ 1  ɻʆʉʊ 15150-69 

(ʧʨʠ ʧʦʩʪʘʚʢʝ ʚ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʩ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ), ʛʨʫʧʧʝ 

ʠʩʧʦʣʥʝʥʠʷ ɼ3 ʧʦ ɻʆʉʊ ʈ 52931-2008, ʥʦ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ ʤʠʥʫʩ 50 ʜʦ ʧʣʶʩ 60 Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ 95 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35 Áʉ ʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʙʝʟ ʢʦʥʜʝʥ-

ʩʘʮʠʠ ʚʣʘʛʠ; 

- ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʊ, ʢʘʪʝʛʦʨʠʠ ʨʘʟʤʝʱʝʥʠʷ 2 ɻʆʉʊ 15150-69 

(ʧʨʠ ʧʦʩʪʘʚʢʝ ʚ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʩ ʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ), ʥʦ ʜʣʷ 

ʨʘʙʦʪʳ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ ʤʠʥʫʩ 25 ʜʦ 

ʧʣʶʩ 60 Üʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 100 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35 Üʉ ʠ 

ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʩ ʢʦʥʜʝʥʩʘʮʠʝʡ ʚʣʘʛʠ. 

 

1.1.7 ʉʪʨʫʢʪʫʨʘ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʟʠʮʠʦʥʝʨʦʚ 

ʕʇʇ (ʕʇʇ-ɽʭ) -ʍ -ʍ -ʍ . ʍ . ʍ . ʍ  . ʍ     ʊʋ 311-0227471.030-93 
             

            ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʠ ʢʘʪʝʛʦ-

ʨʠʷ ʨʘʟʤʝʱʝʥʠʷ ɻʆʉʊ 15150-69: 

çʋ1è ï ʦʙʳʯʥʦʝ (ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩ-

ʧʦʣʥʝʥʠʝ ʋ, ʢʘʪʝʛʦʨʠʷ ʨʘʟʤʝʱʝʥʠʷ 1); 

çʋ1ʕè ï ʵʢʩʧʦʨʪʥʦʝ (ʢʣʠʤʘʪʠʯʝʩʢʦʝ 

ʠʩʧʦʣʥʝʥʠʝ ʋ, ʢʘʪʝʛʦʨʠʷ ʨʘʟʤʝʱʝʥʠʷ 1, 

ʧʨʠ ʧʦʩʪʘʚʢʝ ʥʘ ʵʢʩʧʦʨʪ); 

çʊ2è ï ʪʨʦʧʠʯʝʩʢʦʝ (ʢʣʠʤʘʪʠʯʝʩʢʦʝ 

ʠʩʧʦʣʥʝʥʠʝ ʊ, ʢʘʪʝʛʦʨʠʷ ʨʘʟʤʝʱʝʥʠʷ 2 

           ʆʙʦʟʥʘʯʝʥʠʝ ʤʦʥʪʘʞʥʦʛʦ ʢʦʤʧʣʝʢʪʘ    

ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʘʤ 1, 2, 3 

         ɼʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ: 

250 kPa (2,5 kgf/cm
2
);  

400 kPa (4,0 kgf/cm
2
); 

600-630 kPa (6,0-6,3 kgf/cm
2
) 

ɼʠʘʧʘʟʦʥ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ: 

0-5 mA; 

0-20 mA; 

4-20 mA 

ç90è ï ʜʣʷ ʧʦʚʦʨʦʪʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ç1è ï ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ; 

ç2è ï ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ 

 çʆʨè ï ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʦʛʦ  

ʠʩʧʦʣʥʝʥʠʷ (ʩʦʛʣʘʩʥʦ ʟʘʢʘʟʫ) 

 ʊʠʧ ʧʦʟʠʮʠʦʥʝʨʘ 
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ʊʘʙʣʠʮʘ 1 
ʆʙʦʟʥʘʯʝ-
ʥʠʝ ʤʦʥ-
ʪʘʞʥʦʛʦ 
ʢʦʤʧʣʝʢʪʘ 

ʊʠʧ 
ʧʦʟʠʮʠʦʥʝʨʘ 

ʊʠʧ ʢʦʤʧʣʝʢʪʫʝʤʦʛʦ ʠʩʧʦʣʥʠ-
ʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʋʩʣʦʚʥʳʡ 
ʭʦʜ ʚʳ-
ʭʦʜʥʦʛʦ 
ʵʣʝʤʝʥʪʘ, 

mm 

ɺʠʜ 
ʜʝʡʩʪ-
ʚʠʷ 

ʂʦʥʩʪʨʫʢ-
ʮʠʷ ʩʪʦʡʢʠ  
ʠʩʧʦʣʥʠ-
ʪʝʣʴʥʦʛʦ 
ʤʝʭʘʥʠʟʤʘ 

ç1è ʕʇʇ-2; 

ʕʇʇ-ɽʭ-2 

ʇʥʝʚʤʘʪʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʥʳʝ 

ʧʨʠʚʦʜʳ ʩʝʨʠʠ 2000 ʉʇ 

çʉʪʝʨʭ-ʘʚʪʦʤʘʪʠʟʘʮʠʷè 

10-60 ʇʇʍ 

ʠ 

ʆʇʍ 

ʂʨʫʛʣʳʝ 

ç2è 60-100 

ç3è ʇʦʨʰʥʝʚʳʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ 

ʤʝʭʘʥʠʟʤʳ 

10-60 - 
ç4è 60-100 

ç5è ʕʇʇ-1; 

ʕʇʇ-ɽʭ-1 

ʇʥʝʚʤʘʪʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʥʳʝ 

ʧʨʠʚʦʜʳ ʩʝʨʠʠ 2000 

ʉʇ çʉʪʝʨʭ-ʘʚʪʦʤʘʪʠʟʘʮʠʷè 

10-60 ʂʨʫʛʣʳʝ 

ç6è 60-100 

ʇʨʠʤʝʯʘʥʠʝ ï ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʚʠʜ ʜʝʡʩʪʚʠʷ: 

ʇʇʍ ï ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ; 

ʆʇʍ ï ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʦʙʨʘʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʊʘʙʣʠʮʘ 2 

ʆʙʦʟʥʘʯʝ-

ʥʠʝ ʤʦʥ-

ʪʘʞʥʦʛʦ 

ʢʦʤʧʣʝʢʪʘ 

ʊʠʧ 

ʧʦʟʠʮʠʦʥʝʨʘ 

ʊʠʧ ʢʦʤʧʣʝʢʪʫʝʤʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

(ʄʀʄ) 

ɼʠʘʤʝʪʨ ʟʘʜʝʣʢʠ 

ʤʝʤʙʨʘʥʳ, mm 

ʋʩʣʦʚʥʳʡ ʭʦʜ ʚʳʭʦʜ-

ʥʦʛʦ ʵʣʝʤʝʥʪʘ, mm 

ɺʠʜ  

ʜʝʡʩʪʚʠʷ 

ʂʦʥʩʪʨʫʢ-

ʮʠʷ ʩʪʦʝʢ 

ç7è ʕʇʇ-1; 

ʕʇʇ-ɽʭ-1 

160; 200; 250; 

320; 400; 500 

10-60 ʇʇʍ ʠ 

ʆʇʍ 
- 

ç8è 400; 500 60-100 

ç9è 160 10; 16; 25 ʃʠʪʳʝ 

ç10è 200 10; 16; 25 ʃʠʪʳʝ 

250 10; 16; 25; 40 

400 25; 40 ʇʇʍ ɼɸɿ* 

 ç11è 320 16; 25; 40 ʇʇʍ ʃʠʪʳʝ 

16; 25; 40; 60 ʆʇʍ 

400 25; 40 ɼɸɿ 

ç12è 320 60 ʇʇʍ ʃʠʪʳʝ 

400 ɼɸɿ 

400 ʆʇʍ 

ç13è 200 10; 16 ʇʇʍ ʠ 

ʆʇʍ 

ʉʚʘʨʥʳʝ 

250 16; 25; 40 

ç14è 320 25; 40 ʇʇʍ ʉʚʘʨʥʳʝ 

16; 25; 40 ʆʇʍ ʉʚʘʨʥʳʝ 

400 25; 40 ʇʇʍ ʉʚʘʨʥʳʝ 

25 ʆʇʍ ʉʚʘʨʥʳʝ 

500 40 ʇʇʍ ʉʚʘʨʥʳʝ 

ç15è 320 60 ʇʇʍ ʠ 

ʆʇʍ 

ʉʚʘʨʥʳʝ 

400 ʉʚʘʨʥʳʝ 

500 ʉʚʘʨʥʳʝ 

ç16è 400 40 ʆʇʍ ʉʚʘʨʥʳʝ 

500 ʉʚʘʨʥʳʝ 

ç17è 400 100 ʇʇʍ ʠ 

ʆʇʍ 

ʉʚʘʨʥʳʝ 

500 ʉʚʘʨʥʳʝ 

_________________ 
*ɼɸɿ ï ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʦʡʢʠ ɼʫʥʘʝʚʝʮʢʦʛʦ ʘʨʤʘʪʫʨʥʦʛʦ ʟʘʚʦʜʘ. 
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ʊʘʙʣʠʮʘ 3 

ʆʙʦʟʥʘʯʝʥʠʝ ʤʦʥʪʘʞʥʦʛʦ ʢʦʤʧʣʝʢʪʘ 

ʜʣʷ ʧʦʚʦʨʦʪʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʊʠʧ ʧʦʟʠʮʠʦʥʝʨʘ 

ç18è ʕʇʇ-1-90; ʕʇʇ-ɽʭ-1-90 

ç19è ʕʇʇ-2-90; ʕʇʇ-ɽʭ-2-90 

ʇʨʠʤʝʯʘʥʠʝ - ʇʦ ʟʘʢʘʟʫ ʧʦʪʨʝʙʠʪʝʣʷ ʧʦʟʠʮʠʦʥʝʨʳ ʤʦʛʫʪ ʢʦʤʧʣʝʢʪʦʚʘʪʴʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʦʥʪʘʞʥʳʤ ʢʦʤʧʣʝʢʪʦʤ ç20è ʩʦʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʠʶ ɹ, ʪʘʙʣʠʮʘ ɹ.1. 

 

1.2 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1.2.1 ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ: 

- ʜʣʷ ʙʘʨʴʝʨʘ ɹʀʇ-1: 0-5; 0-20; 4-20 mA;  

- ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ:   0-5; 0-20; 4-20 mA. 

1.2.2 ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦ-

ʢʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʭ ʚʳʭʦʜʦʚ ʙʘʨʴʝʨʘ ɹʀʇ-1:0-5; 0-20; 4-20 mA. 

1.2.3 ɺʭʦʜʥʦʝ (ʚʥʫʪʨʝʥʥʝʝ) ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʟʠʮʠʦʥʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʥʝ ʙʦ-

ʣʝʝ: 

- (580 ° 30) W ï ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʪʦʢʘ 0-5 mA;  

- (115 ° 15) W ï ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʚʭʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʦʩʪʦ-

ʷʥʥʦʛʦ ʪʦʢʘ 0-20; 4-20 mA. 

1.2.4 ɼʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ʧʦʟʠʮʠʦʥʝʨʦʚ: 250, 400, 600, 630 kPa. ɼʦ-

ʧʫʩʢʘʝʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝ 

ʙʦʣʝʝ ° 10 %. 

1.2.5 ʂʣʘʩʩʳ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ï 1 ʠʣʠ 3 ʢʣʘʩʩ ʧʦ 

ɻʆʉʊ 17433-80. ɼʦʧʫʩʢʘʝʪʩʷ ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʦʛʦ ʠʩʧʦʣʥʝ-

ʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ ʚ ʚʦʟʜʫʭʝ ʧʠʪʘʥʠʷ ʜʦ 10 mg/m
3
 ʠ (ʠʣʠ) ʩʝʨʥʠʩʪʦʛʦ 

ʘʥʛʠʜʨʠʜʘ ʜʦ 10 mg/m
3
. 

1.2.6 ʇʦʟʠʮʠʦʥʝʨʳ ʩ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʣʦʚʥʳʡ ʭʦʜ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʷʜʫ: 10, 16, 25, 40, 60, 100 mm. ʇʦʟʠʮʠʦʥʝʨʳ ʜʣʷ ʧʦʚʦ-

ʨʦʪʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʤʝʶʪ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ 90̄ . 

1.2.7 ʂʣʘʩʩ ʪʦʯʥʦʩʪʠ 1,0. 

1.2.8 ʇʨʝʜʝʣ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʧʨʦʮʝʥʪʘʭ 

ʦʪ ʚʝʣʠʯʠʥʳ ʫʩʣʦʚʥʦʛʦ ʭʦʜʘ ʠʣʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ, ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ° 1,0. 

1.2.9 ɻʠʩʪʝʨʝʟʠʩ - 1 %. 

1.2.10 ʇʦʨʦʛ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʙʦʣʝʝ 0,1 % ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜ-

ʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

1.2.11 ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4. 
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ʊʘʙʣʠʮʘ 4 

ɼʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ 

ʧʠʪʘʥʠʷ, kPa 

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ʜʣʷ ʧʦʟʠ-

ʮʠʦʥʝʨʦʚ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪ-

ʚʠʷ, m
3
/h, ʥʝ ʙʦʣʝʝ 

ʈʘʩʭʦʜ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ʜʣʷ 

ʧʦʟʠʮʠʦʥʝʨʦʚ ʜʚʫʩʪʦʨʦʥʥʝʛʦ 

ʜʝʡʩʪʚʠʷ, m
3
/h, ʥʝ ʙʦʣʝʝ 

250 0,6 0,9 

400 0,8 1,2 

600 - 630 1,2 1,5 

1.2.12 ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʥʘ ʚʳʭʦʜʝ ʧʦʟʠʮʠʦʥʝʨʘ ʚ ʧʝʨʝʭʦʜ-

ʥʦʤ ʨʝʞʠʤʝ ʧʨʠ ʜʘʚʣʝʥʠʠ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ 400 kPa ï  18 m
3
/h. 

1.2.13 ʄʘʩʩʘ ʧʦʟʠʮʠʦʥʝʨʦʚ (ʙʝʟ ʫʯʝʪʘ ʤʦʥʪʘʞʥʳʭ ʜʝʪʘʣʝʡ), ʥʝ ʙʦʣʝʝ: 

- 2,3 kg - ʧʦʟʠʮʠʦʥʝʨʘ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ; 

- 2,5 kg - ʧʦʟʠʮʠʦʥʝʨʘ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ. 

1.2.14 ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʧʦʟʠʮʠʦʥʝʨʦʚ ï 10 ʣʝʪ, ʧʦʟʠʮʠʦʥʝʨʦʚ ʢʦʨʨʦ-

ʟʠʦʥʥʦʩʪʦʡʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ï 8 ʣʝʪ. 

1.2.15 ʇʘʨʘʤʝʪʨʳ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʧʦʟʠʮʠʦʥʝʨʦʚ 

ʕʇʇ-ɽʭ: 

Ui   - ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 7,1 V; 

I i   -  ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʭʦʜʥʦʡ ʪʦʢ 110 mA; 

Ci   - ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʝʤʢʦʩʪʴ 0,05 pF; 

L i  /Ri - ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

- 0,022 mH/W ï ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʪʦ-

ʷʥʥʦʛʦ ʪʦʢʘ 0-5 mA; 

- 0,12 mH/W ï ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʚʭʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʦʩʪʦ-

ʷʥʥʦʛʦ ʪʦʢʘ 0-20; 4-20 mA. 
 

1.3 ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ 

1.3.1 ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

1.3.1.1 ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʪʦʢʘ ʯʝʨʝʟ ʢʘʪʫʰ-

ʢʫ 1 (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ ɸ.1), ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʧʦʣʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠ-

ʪʘ, ʨʘʟʚʠʚʘʝʪ ʫʩʠʣʠʝ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʚʝʣʠʯʠʥʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʵʪʦʛʦ ʫʩʠʣʠʷ ʚ ʧʦʟʠʮʠʦʥʝʨʝ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ ʨʳʯʘʛ 2, ʧʝʨʝ-

ʤʝʱʘʷʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʦʨʳ 7, ʠʟʤʝʥʷʝʪ ʟʘʟʦʨ ʤʝʞʜʫ ʩʦʧʣʦʤ 3 ʠ ʟʘʩʣʦʥʢʦʡ 4, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʜʘʚʣʝʥʠʷ ʚ ʫʧʨʘʚʣʷʶʱʝʡ ʢʘʤʝʨʝ ɸ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ 

ʫʩʠʣʠʪʝʣʷ 16. ʅʘ ʚʳʭʦʜʝ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʫʩʠʣʠʪʝʣʷ ʬʦʨʤʠʨʫʝʪʩʷ ʫʩʠʣʝʥʥʳʡ 

ʧʦ ʤʦʱʥʦʩʪʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʧʦ ʣʠʥʠʠ ç1è ʧʦʩʪʫʧʘʝʪ ʚ ʧʦ-

ʣʦʩʪʴ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 11. ɺʳʭʦʜʥʦʡ ʵʣʝʤʝʥʪ 12 ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ, ʩʦʚʝʨʰʘʷ ʭʦʜ, ʧʝʨʝʤʝʱʘʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʢʫʣʘʯʢʘ 13 ʢʦʨʦʤʳʩʣʦ 10, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʫʩʠʣʠʷ ʧʨʫʞʠʥʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 8 ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʨʳʯʘʛʝ 2 ʚ ʩʠʩʪʝʤʝ çʩʦʧʣʦ-ʟʘʩʣʦʥʢʘè. 

ɺ ʧʦʟʠʮʠʦʥʝʨʝ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ ʨʳʯʘʛ 2 ʟʘʢʨʳʚʘʝʪ ʩʦʧʣʦ 3 ʠ ʦʪ-

ʢʨʳʚʘʝʪ ʩʦʧʣʦ 5, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʘʚʣʝʥʠʝ ʚ ʫʧʨʘʚʣʷʶʱʝʡ ʢʘʤʝʨʝ ɸ ʧʥʝʚʤʘ-

ʪʠʯʝʩʢʦʛʦ ʫʩʠʣʠʪʝʣʷ 16 ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʚ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʢʘʤʝʨʝ ʫʩʠʣʠʪʝʣʷ 17 

ï ʫʤʝʥʴʰʘʝʪʩʷ. 

ɼʘʚʣʝʥʠʝ ʚ ʧʦʣʦʩʪʷʭ ʚʢʣʶʯʘʶʪ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʫʩʠʣʠʪʝʣʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʣʠʥʠʷ ç1è ʦʪ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʦʙʱʘʝʪʩʷ ʩ ʣʠʥʠʝʡ ʧʠʪʘʥʠʷ 

çb è, ʘ ʣʠʥʠʷ ç2è ï ʩ ʘʪʤʦʩʬʝʨʦʡ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʡ ʚ ʣʠʥʠʷʭ ç1è ʠ ç2è ʚʳʭʦʜʥʦʡ ʵʣʝʤʝʥʪ 12 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʚʝʨʰʘʝʪ ʭʦʜ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʫʣʘʯʢʘ 13 ʠ ʢʦʨʦ-

ʤʳʩʣʘ 10 ʠʟʤʝʥʷʝʪ ʫʩʠʣʠʝ ʧʨʫʞʠʥʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 8 ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʥʦʚʴ ʥʝ 

ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʨʳʯʘʛʝ 2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʦʤʫ ʟʥʘʯʝʥʠʶ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 11. ʅʘʩʪʨʦʡʢʘ ʥʘ-

ʯʘʣʘ ʭʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʘʱʝʥʠʝʤ ʚʠʥʪʘ 6, ʜʠʘʧʘʟʦʥʘ ï ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʦʣ-

ʟʫʥʘ 9 ʧʦ ʧʘʟʫ ʢʦʨʦʤʳʩʣʘ 10. 

ɼʨʦʩʩʝʣʴ 14 ʩʣʫʞʠʪ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ  ʫʩʠʣʝʥʠʷ ʧʦʟʠʮʠʦʥʝʨʘ, 

ʜʨʦʩʩʝʣʴ 15 ï ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʥʘ ʚʳʭʦʜʝ ʧʦʟʠʮʠʦʥʝʨʘ 

(ʧʦʜʘʯʘ ʚʦʟʜʫʭʘ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ), ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʘʚʪʦʢʦ-

ʣʝʙʘʥʠʡ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 
 

1.3.2 ʂʦʥʩʪʨʫʢʮʠʷ 

1.3.2.1 ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʟʠʮʠʦʥʝʨʘ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ, ʨʠʩʫ-

ʥʦʢ ɸ.2. 

ʆʩʥʦʚʥʳʤʠ ʫʟʣʘʤʠ ʧʦʟʠʮʠʦʥʝʨʘ ʷʚʣʷʝʪʩʷ ʙʣʦʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 6, ʧʥʝʚʤʘ-

ʪʠʯʝʩʢʠʡ ʫʩʠʣʠʪʝʣʴ 4 (ʚ ʧʦʟʠʮʠʦʥʝʨʝ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʪʠʧʘ ʠʭ ʜʚʘ). 

ʋʟʣʳ ʧʦʟʠʮʠʦʥʝʨʘ ʩʤʦʥʪʠʨʦʚʘʥʳ ʚ ʢʦʨʧʫʩʝ 8, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ. 

ʅʘ ʢʦʨʧʫʩʝ ʨʘʩʧʦʣʦʞʝʥʳ ʰʪʫʮʝʨʘ 2, ʨʝʟʴʙʳ ʢʦʪʦʨʳʭ ʧʨʝʜʦʭʨʘʥʷʶʪʩʷ ʟʘ-

ʛʣʫʰʢʘʤʠ 1 ʠ ʤʘʥʦʤʝʪʨʳ-ʠʥʜʠʢʘʪʦʨʳ 3 (ʚ ʧʦʟʠʮʠʦʥʝʨʘʭ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪ-

ʚʠʷ ʠʭ ʜʚʘ, ʜʚʫʩʪʦʨʦʥʥʝʛʦ ï ʪʨʠ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʩʠʛʥʘʣʦʚ ʚ 

ʣʠʥʠʷʭ ʩʚʷʟʠ. 

ʇʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʢʘʟʫ ʧʦʟʠʮʠʦʥʝʨ ʧʦʩʪʘʚʣʷʝʪʩʷ ʙʝʟ ʰʪʫʮʝʨʦʚ 2 ʠ ʙʝʟ 

ʤʘʥʦʤʝʪʨʘ-ʠʥʜʠʢʘʪʦʨʘ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʣʠʥʠʠ ʧʠʪʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʢʦʨʧʫʩʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʰʪʫʮʝʨʘ ʩ ʢʦʥʠʯʝʩʢʦʡ ʨʝʟʴʙʦʡ ı ʜʶʡʤʘ. 

ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʦʟʠʮʠʦʥʝʨʘ ʩ ʧʦʚʦʨʦʪʥʳʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʭʦʜʥʦʛʦ ʚʘʣʠʢʘ 10. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʦʟʠʮʠʦʥʝʨʘ 

ʩ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʨʳʯʘʛʘ 12 ʠ ʧʘʣʴʮʘ 11. ʇʘʣʝʮ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʜʦʣʴ ʧʘʟʘ ʨʳʯʘʛʘ 

ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʣʶʙʫʶ ʦʮʠʬʨʦʚʘʥʥʫʶ ʦʪʤʝʪʢʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʳ-

ʙʨʘʥʥʦʤʫ ʫʩʣʦʚʥʦʤʫ ʭʦʜʫ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʉʚʷʟʴ ʚʳʭʦʜʥʦʛʦ 

ʚʘʣʠʢʘ 10 ʩ ʧʨʫʞʠʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 5 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʦʬʠʣʴʥʳʡ ʢʫ-

ʣʘʯʦʢ 13 ʠ ʢʦʨʦʤʳʩʣʦ 7. ɼʣʷ ʩʚʦʙʦʜʥʦʛʦ ʦʪʚʦʜʘ ʚʦʟʜʫʭʘ ʠʟ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ 

ʧʦʟʠʮʠʦʥʝʨʘ ʩʣʫʞʠʪ ʬʠʣʴʪʨ 9. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʝʥʢʠ ʢʦʨʧʫʩʘ ʠʤʝʝʪʩʷ ʧʘʪʨʫ-

ʙʦʢ 14 ʜʣʷ ʧʦʜʚʦʜʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ. 

1.3.2.2 ʂʦʥʩʪʨʫʢʮʠʷ ʙʣʦʢʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ, 

ʨʠʩʫʥʦʢ ɸ.3. 

ɹʣʦʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʙʨʘʥʥʳʡ ʥʘ ʧʣʘʪʝ 8, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʝʣʴ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʚ ʚʳʭʦʜʥʦʡ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʠ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʟʝʣ ʢʦʨʦʤʳʩʣʘ 9, ʫʟʝʣ ʨʳʯʘʛʘ 3 ʠ ʫʟʝʣ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ 1. 

ʋʟʝʣ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʛʥʠʪʦʧʨʦʚʦʜ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʬʦʨʤʳ ʩ ʥʘʭʦʜʷʱʠʤʩʷ ʚʥʫʪʨʠ ʥʝʛʦ ʧʦʩʪʦʷʥʥʳʤ ʤʘʛʥʠʪʦʤ 15. ʅʘ ʧʦʩʪʦʷʥʥʦʤ ʤʘʛ-

ʥʠʪʝ ʟʘʧʨʝʩʩʦʚʘʥ ʧʦʣʶʩʥʳʡ ʥʘʢʦʥʝʯʥʠʢ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʧʦ-

ʪʦʢʘ. ɺ ʢʦʣʴʮʝʚʦʤ ʟʘʟʦʨʝ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʨʘʩʧʦʣʦʞʝʥʘ ʢʘʪʫʰʢʘ 16, ʞʝʩʪʢʦ ʟʘʢʨʝ-

ʧʣʝʥʥʘʷ ʥʘ ʨʳʯʘʛʝ 3. ʂ ʨʳʯʘʛʫ ʧʨʠʢʨʝʧʣʝʥ ʛʨʫʟ 6, ʩʣʫʞʘʱʠʡ ʧʨʦʪʠʚʦʚʝʩʦʤ ʠ ʜʚʝ 
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ʟʘʩʣʦʥʢʠ 7, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʨʳʯʘʛʘ ʤʝʞʜʫ ʟʘʧʨʝʩʩʦʚʘʥʥʳʤʠ ʚ ʢʦ-

ʣʦʜʢʫ ʩʦʧʣʘʤʠ 13 ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʵʣʝʤʝʥʪʳ ʪʠʧʘ çʩʦʧʣʦ-ʟʘʩʣʦʥʢʘè. ɺ 

ʧʦʟʠʮʠʦʥʝʨʝ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ ʚ ʨʘʙʦʪʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʦʙʘ ʵʣʝʤʝʥʪʘ 

çʩʦʧʣʦ-ʟʘʩʣʦʥʢʘè, ʪʦʛʜʘ ʢʘʢ ʚ ʧʦʟʠʮʠʦʥʝʨʝ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ ʫʯʘʩʪʚʫʝʪ ʚ 

ʨʘʙʦʪʝ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ çʩʦʧʣʦ-ʟʘʩʣʦʥʢʘè. 

ʋʟʝʣ ʢʦʨʦʤʳʩʣʘ 9 ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʷʟʴ ʩ ʢʫʣʘʯʢʦʤ ʠ ʧʨʫʞʠʥʦʡ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ 12, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʡ ʩ ʨʳʯʘʛʦʤ. 

ɼʣʷ ʛʨʫʙʦʡ ʥʘʩʪʨʦʡʢʠ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʣʫʞʘʪ ʛʘʡʢʠ 11, ʜʣʷ ʪʦʯʥʦʡ ï ʚʠʥʪ 5. ɻʨʫʙʘʷ ʥʘʩʪʨʦʡʢʘ 

ʜʠʘʧʘʟʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʦʣʟʫʥʘ 10 ʧʦ ʧʘʟʫ ʢʦʨʦʤʳʩʣʘ, ʪʦʯʥʘʷ 

ï ʚʨʘʱʝʥʠʝʤ ʚʠʥʪʦʚ 14. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʜʠʘʧʘʟʦʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦʣʟʫʥ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʨʦʤʳʩʣʘ, ʦʙʨʘʪ-

ʥʦʛʦ ʜʝʡʩʪʚʠʷ ï ʚ ʥʠʞʥʝʡ. ɾʠʜʢʦʩʪʥʳʡ ʜʝʤʧʬʝʨ 2 ʩʣʫʞʠʪ ʜʣʷ ʛʘʰʝʥʠʷ ʢʦʣʝʙʘ-

ʥʠʡ ʨʳʯʘʞʥʦʡ ʩʠʩʪʝʤʳ. 

1.3.2.3 ʂʦʥʩʪʨʫʢʮʠʷ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʫʩʠʣʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʠʣʦʞʝ-

ʥʠʠ ɸ, ʨʠʩʫʥʦʢ ɸ.4. 

ʇʥʝʚʤʘʪʠʯʝʩʢʠʡ ʫʩʠʣʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʙʦʨʢʫ ʪʨʝʭ ʢʦʨʧʫʩʦʚ 3, 5, 6 

ʠ ʢʨʳʰʢʠ 1, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʤʙʨʘʥʘ ʫʧʨʘʚʣʝʥʠʷ, ʤʝʤʙʨʘʥʘ 

ʢʦʤʧʝʥʩʘʮʠʠ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʝʤʙʨʘʥʳ 4 ʠ ʟʘʧʨʝʩʩʦʚʘʥʥʳʭ ʚʪʫʣʦʢ 8, 10, ʘ ʪʘʢʞʝ 

ʢʣʘʧʘʥʘ 9, ʧʨʠʞʠʤʘʝʤʦʛʦ ʢ ʩʝʜʣʘʤ ʧʨʫʞʠʥʘʤʠ 2 ʠ 11. 

ʇʦʣʦʩʪʴ ʤʝʞʜʫ ʢʦʨʧʫʩʦʤ 6 ʠ ʤʝʤʙʨʘʥʦʡ 7 ʦʙʨʘʟʫʝʪ ʢʘʤʝʨʫ ʫʧʨʘʚʣʝʥʠʷ ɸ, 

ʧʦʣʦʩʪʴ ʤʝʞʜʫ ʢʦʨʧʫʩʦʤ 3 ʠ ʤʝʤʙʨʘʥʦʡ 4 ʦʙʨʘʟʫʝʪ ʢʘʤʝʨʫ ʚʳʭʦʜʘ ɺ. ʇʠʪʘʥʠʝ 

ʧʦʜʘʝʪʩʷ ʚ ʢʘʤʝʨʫ ɻ. ʂʘʤʝʨʘ ɹ ʩʦʝʜʠʥʝʥʘ ʩ ʘʪʤʦʩʬʝʨʦʡ. ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʧʥʝʚʤʘ-

ʪʠʯʝʩʢʦʛʦ ʫʩʠʣʠʪʝʣʷ ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʝʛʫʣʠʨʫʝʤʳʡ ʠʛʦʣʴʯʘʪʳʡ ʜʨʦʩʩʝʣʴ 13 ï ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʧʦʟʠʮʠʦʥʝʨʘ, ʩʦʝʜʠʥʷʶʱʠʡ ʢʘʤʝʨʳ ɸ ʠ ɻ ʠ 

ʨʝʛʫʣʠʨʫʝʤʳʡ ʜʨʦʩʩʝʣʴ ʚʳʭʦʜʘ 12 ï ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ. 

 
1.3.3 ʆʙʝʩʧʝʯʝʥʠʝ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʩʪʠ ʧʦʟʠʮʠʦʥʝʨʘ ʕʇʇ-ɽʭ  

1.3.3.1 ʀʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʧʦʟʠʮʠʦʥʝʨʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ ʜʦ ʠʩʢʨʦʙʝʟʦʧʘʩ-

ʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʠʮʠʦʥʝʨʘ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 31610.11-2014 (IEC 60079-11:2011). 

ʆʛʨʘʥʠʯʝʥʠʝ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ ʧʦʟʠʮʠʦʥʝʨʘ ʜʦ 

ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʭ ʟʥʘʯʝʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʨʴʝʨʘ ɹʀʇ-1. 

1.3.3.2 ʅʘ ʢʨʳʰʢʝ ʧʦʟʠʮʠʦʥʝʨʘ ʧʨʠʢʨʝʧʣʝʥʘ ʪʘʙʣʠʯʢʘ ʩ ɽʭ-ʤʘʨʢʠʨʦʚʢʦʡ ʧʦ 

ʚʟʨʳʚʦʟʘʱʠʪʝ ç0ɽʭ ia IIC T6 Ga Xè. 

1.3.3.3 ʂʘʨʢʘʩ ʢʘʪʫʰʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʠʟ ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʤʘʪʝ-

ʨʠʘʣʘ (ʘʣʶʤʠʥʠʷ) ʠ ʥʝ ʠʤʝʪʴ ʨʘʟʨʳʚʦʚ ʧʦ ʢʦʥʪʫʨʫ. 

 

1.4 ʄʘʨʢʠʨʦʚʢʘ 

1.4.1 ʅʘ ʪʘʙʣʠʯʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʢʨʳʰʢʝ ʧʦʟʠʮʠʦʥʝʨʘ, ʥʘʥʝʩʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʥʘʜʧʠʩʠ ʠ ʟʥʘʢʠ: 

ï ʪʦʚʘʨʥʳʡ ʟʥʘʢ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʠʣʠ ʥʘʜʧʠʩʴ çʉʜʝʣʘʥʦ ʚ ʈʦʩ-

ʩʠʠè (ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʥʘ ʵʢʩʧʦʨʪ); 

- ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʦʥʝʨʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʥʝʥʠʷ); 

- ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʦ ʩʠʩʪʝʤʝ ʥʫʤʝʨʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ; 
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- ʛʦʜ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʟʠʮʠʦʥʝʨʘ; 

- ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʙʦʣʦʯʢʠ ʢʦʨʧʫʩʘ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʳʣʠ ʠ ʚʦʜʳ 

çIP54è ʧʦ ɻʆʉʊ 14254-2015; 

- ʥʘʜʧʠʩʴ çʢʣʘʩʩ ʪʦʯʥʦʩʪʠ 1,0è; 

- ʥʘʜʧʠʩʴ çʧʠʪʘʥʠʝè ʩ ʫʢʘʟʘʥʠʝʤ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ʠ 

ʝʜʠʥʠʮʳ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʚ ʢʠʣʦʧʘʩʢʘʣʷʭ; 

- ʥʘʜʧʠʩʴ çʚʭʦʜè ʩ ʫʢʘʟʘʥʠʝʤ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʝʜʠʥʠʮʳ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʚ ʤʠʣʣʠʘʤʧʝʨʘʭ. 
ʇʨʠʤʝʯʘʥʠʝ ï ʅʘʜʧʠʩʠ ʥʘ ʧʦʟʠʮʠʦʥʝʨʘʭ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʜʣʷ ʵʢʩʧʦʨʪʘ, ʜʦʣʞʥʳ 

ʙʳʪɹ ʚʳʧʦʣʥʝʥʳ ʥʘ ʷʟʳʢʝ, ʦʛʦʚʦʨʝʥʥʦʤ ʚ ʟʘʢʘʟʝ-ʥʘʨʷʜʝ. 

1.4.2 ʅʘ ʦʪʜʝʣʴʥʦʡ ʪʘʙʣʠʯʢʝ, ʧʨʠʢʨʝʧʣʝʥʥʦʡ ʢ ʢʦʨʧʫʩʫ  ʧʦʟʠʮʠʦʥʝʨʘ 

ʕʇʇ-ɽʭ, ʥʘʥʝʩʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʜʧʠʩʠ ʠ ʟʥʘʢʠ: 

- Ex-ʤʘʨʢʠʨʦʚʢʘ ʧʦ ʚʟʨʳʚʦʟʘʱʠʪʝ ç0ɽʭ ia IIC T6 Ga Xè; 

- ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ: ç-50 ʉ̄ ¢ ta ¢ +60 ʉ̄è (ʧʨʠ ʧʦʩʪʘʚʢʝ ʚ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʩ ʫʤʝ-

ʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ) ʠʣʠ ç-25 ʉ̄ ¢ ta ¢ +60 ʉ̄è (ʧʨʠ ʧʦʩʪʘʚʢʝ ʚ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝ-

ʩʢʠʝ ʨʘʡʦʥʳ ʩ ʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ); 

- ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʣʠ ʟʥʘʢ ʆʨʛʘʥʘ ʧʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʥʦʤʝʨ ʩʝʨʪʠʬʠʢʘʪʘ 

ʩʦʦʪʚʝʪʩʪʚʠʷ; 

- ʠʟʦʙʨʘʞʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʥʘʢʘ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ çExè ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʊʈ ʊʉ 012/2011; 

ï ʠʟʦʙʨʘʞʝʥʠʝ ʝʜʠʥʦʛʦ ʟʥʘʢʘ ʦʙʨʘʱʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ ɽʚʨʘʟʠʡ-

ʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ - çEACè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʊʈ ʊʉ 012/2011; 

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ çUi: 7,1 Vè; 

- ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʭʦʜʥʦʡ ʪʦʢ çIi: 110 mAè; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʝʤʢʦʩʪʴ çCi: 0,05 pFè; 

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

çL i  /Ri: 0,022 mH/Wè (ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʪʦʢʘ 0-5 mA) ʠʣʠ çL i  /Ri: 0,12 mH/Wè (ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʚʭʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 0-20; 4-20 mA). 

1.4.3 ʅʘ ʢʘʞʜʦʤ ʵʢʟʝʤʧʣʷʨʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʥʘʥʝʩʝʥʳ: 

ï ʪʦʚʘʨʥʳʡ ʟʥʘʢ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ (ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ, ʧʦʩʪʘʚ-

ʣʷʝʤʳʭ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ); 

- ʠʟʦʙʨʘʞʝʥʠʝ ʝʜʠʥʦʛʦ ʟʥʘʢʘ ʦʙʨʘʱʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ ɽʚʨʘʟʠʡ-

ʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʊʈ ʊʉ 012/2011 - 

çEACè (ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ); 

ï ʠʟʦʙʨʘʞʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʥʘʢʘ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ çExè ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʊʈ ʊʉ 012/2011 (ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ). 

1.4.4 ʄʝʩʪʘ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʚʥʝʰʥʠʭ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʣʠ-

ʥʠʡ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʘʨʢʠʨʦʚʢʫ, ʦʟʥʘʯʘʶʱʫʶ: 

çb è ï ʧʠʪʘʥʠʝ, ç1è ï ʧʨʠʚʦʜ 1, ç2è ï ʧʨʠʚʦʜ 2. 

1.4.5 ʄʘʨʢʠʨʦʚʢʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʪʘʨʳ ʩʦʜʝʨʞʠʪ: 

- ʪʦʚʘʨʥʳʡ ʟʥʘʢ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʠʣʠ ʥʘʜʧʠʩʴ çʉʜʝʣʘʥʦ ʚ ʈʦʩ-
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ʩʠʠè (ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʥʘ ʵʢʩʧʦʨʪ); 

- ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʦʥʝʨʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʥʝʥʠʷ); 

- ʚʭʦʜʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʫʢʘʟʘʥʠʝʤ ʟʥʘʯʝʥʠʷ ʠ 

ʝʜʠʥʠʮʳ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʚ ʤʠʣʣʠʘʤʧʝʨʘʭ; 

- ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʟʥʘʯʝʥʠʷ ʠ ʝʜʠʥʠʮʳ ʬʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʳ ʚ ʢʠʣʦʧʘʩʢʘʣʷʭ; 

- ʦʙʦʟʥʘʯʝʥʠʝ ʤʦʥʪʘʞʥʦʛʦ ʢʦʤʧʣʝʢʪʘ (ʩʦʛʣʘʩʥʦ ʟʘʢʘʟʫ); 

- ʠʟʦʙʨʘʞʝʥʠʝ ʝʜʠʥʦʛʦ ʟʥʘʢʘ ʦʙʨʘʱʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʊʈ ʊʉ 012/2011 - çEACè 

(ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ); 

- ʠʟʦʙʨʘʞʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʥʘʢʘ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ çExè ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʊʈ ʊʉ 012/2011 (ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ); 

- ʧʦʜʧʠʩʴ ʠʣʠ ʰʪʘʤʧ ʢʦʥʪʨʦʣʝʨʘ ʆʊʂ; 

- ʜʘʪʫ ʫʧʘʢʦʚʢʠ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʥʘʥʝʩʝʥʠʝ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʧʦ-

ʟʠʮʠʦʥʝʨʦʚ ʧʦ ɻʆʉʊ 15150-69. 
ʇʨʠʤʝʯʘʥʠʝ- ʅʘʜʧʠʩʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʪʘʨʝ ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ, 

ʧʦʩʪʘʚʣʷʝʤʳʭ ʜʣʷ ʵʢʩʧʦʨʪʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʥʘ ʷʟʳʢʝ, ʦʛʦʚʦʨʝʥʥʦʤ ʚ ʟʘʢʘʟʝ-

ʥʘʨʷʜʝ. 

1.4.6 ʄʘʨʢʠʨʦʚʢʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʳ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʦʩʥʦʚʥʳʝ, ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʥʘʜʧʠʩʠ ʠ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʝ ʟʥʘʢʠ çɺʝʨʭè, 

çʍʨʫʧʢʦʝ. ʆʩʪʦʨʦʞʥʦè, çɹʝʨʝʯʴ ʦʪ ʚʣʘʛʠè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ɻʆʉʊ 14192-96. 

 

1.5 ʋʧʘʢʦʚʢʘ 

1.5.1 ʇʦʟʠʮʠʦʥʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʳ ʢʦʥʩʝʨʚʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 9.014-78. 

ɺʨʝʤʝʥʥʘʷ ʧʨʦʪʠʚʦʢʦʨʨʦʟʠʦʥʥʘʷ ʟʘʱʠʪʘ ʠ ʚʥʫʪʨʝʥʥʷʷ ʫʧʘʢʦʚʢʘ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʘʨʠʘʥʪʘʤ ɺɿ-0 ʠ ɺʋ-1 ɻʆʉʊ 9.014-78, ʢʘʪʝʛʦʨʠʠ ʂʋ-1 (ʟʘʱʠʪʘ 

ʦʪ ʧʨʷʤʦʛʦ ʧʦʧʘʜʘʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʙʨʳʟʛ ʚʦʜʳ ʠ ʩʦʣʥʝʯʥʦʡ ʫʣʴʪʨʘʬʠʦ-

ʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ) ɻʆʉʊ 23170-78 ʧʨʠ ʧʦʩʪʘʚʢʘʭ ʚ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʩ 

ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ (ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʋ), ʘ ʧʨʠ ʧʦʩʪʘʚʢʘʭ ʚ ʤʘʢʨʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʩ ʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ (ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʊ) ï 

ʚʘʨʠʘʥʪʘʤ ɺɿ-10 ʠ ɺʋ-4 ɻʆʉʊ 9.014-78, ʢʘʪʝʛʦʨʠʠ ʂʋ-3 (ʟʘʱʠʪʘ ʦʪ ʧʨʷʤʦʛʦ ʧʦ-

ʧʘʜʘʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʘʵʨʦʟʦʣʝʡ, ʙʨʳʟʛ ʚʦʜʳ, ʧʳʣʠ, ʧʝʩʢʘ, ʩʦʣʥʝʯʥʦʡ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʠ) ɻʆʉʊ 23170-78. 

1.5.2 ɼʣʷ ʫʧʘʢʦʚʳʚʘʥʠʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʜʦʣʞʥʘ ʧʨʠʤʝʥʷʪʴʩʷ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʘʷ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʪʘʨʘ. 

1.5.3 ɺ ʢʘʯʝʩʪʚʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʪʘʨʳ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʢʦʨʦʙʢʠ ʠʟ 

ʛʦʬʨʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʥʘ ʧʦ ɻʆʉʊ ʈ 52901-2007. 

1.5.4 ʊʨʘʥʩʧʦʨʪʥʘʷ ʪʘʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʬʘʥʝʨʳ ʧʦ                         

ɻʆʉʊ 3916.1-96 ʠʣʠ ʜʨʝʚʝʩʥʦʚʦʣʦʢʥʠʩʪʳʭ ʧʣʠʪ ʧʦ ɻʆʉʊ 4598-86. ʊʠʧʳ ʷʱʠʢʦʚ 

III  ʠʣʠ VI ʧʦ ɻʆʉʊ 5959-80. 

1.5.5 ʇʦʟʠʮʠʦʥʝʨʳ ʩʣʝʜʫʝʪ ʫʧʘʢʦʚʳʚʘʪʴ ʚ ʟʘʢʨʳʪʦʤ ʧʦʤʝʱʝʥʠʠ ʩ ʪʝʤʧʝ-

ʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʦʪ 15 ʜʦ 40 ʉ̄ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʦ 80 %. 

1.5.6 ʇʨʠ ʫʧʘʢʦʚʳʚʘʥʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ ʚ ʢʘʞʜʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʷʱʠʢ 
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ʜʦʣʞʝʥ ʙʳʪʴ ʚʣʦʞʝʥ ʫʧʘʢʦʚʦʯʥʳʡ ʣʠʩʪ, ʩʦʜʝʨʞʘʱʠʡ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: 

- ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʦʙʦʟʥʘʯʝʥʠʝ ʧʦʟʠʮʠʦʥʝʨʦʚ; 

- ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʮʠʦʥʝʨʦʚ; 

- ʧʦʜʧʠʩʴ ʠʣʠ ʰʪʘʤʧ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʫʧʘʢʦʚʳʚʘʥʠʝ; 

- ʜʘʪʫ ʫʧʘʢʦʚʳʚʘʥʠʷ. 

1.5.7 ʄʘʩʩʘ (ʥʝʪʪʦ) ʧʦʟʠʮʠʦʥʝʨʘ ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʪʘʨʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳ-

ʰʘʪʴ 2,5 kg. 

1.5.8 ʄʘʩʩʘ (ʙʨʫʪʪʦ) ʧʦʟʠʮʠʦʥʝʨʦʚ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳ-

ʰʘʪʴ 50 kg. 

 

2 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ 

2.1 ʄʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

2.1.1 ʇʦ ʩʧʦʩʦʙʫ ʟʘʱʠʪʳ ʯʝʣʦʚʝʢʘ ʦʪ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʧʦ-

ʟʠʮʠʦʥʝʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ 01 ʧʦ ɻʆʉʊ 12.2.007.0-75. 

2.1.2 ʀʩʪʦʯʥʠʢʦʤ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʤʦʥʪʘʞʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ 

ʷʚʣʷʝʪʩʷ ʩʞʘʪʳʡ ʚʦʟʜʫʭ. 

2.1.3 ʕʢʩʧʣʫʘʪʘʮʠʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʣʝ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʩ ʥʘʩʪʦʷʱʠʤ ʈʕ. 

2.1.4 ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʦʙʱʠʝ ʪʨʝʙʦ-

ʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ɻʆʉʊ 12.3.019-80. 

2.1.5 ɹʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: 

- ʧʨʦʯʥʦʩʪʴʶ ʠ ʛʝʨʤʝʪʠʯʥʦʩʪʴʶ ʧʦʣʦʩʪʝʡ; 

- ʥʘʜʝʞʥʳʤ ʢʨʝʧʣʝʥʠʝʤ ʧʦʟʠʮʠʦʥʝʨʘ ʧʨʠ ʤʦʥʪʘʞʝ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤ 

ʤʝʭʘʥʠʟʤʝ. 

2.1.6 ʋʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʧʦʟʠʮʠʦʥʝʨʦʚ, ʟʘʤʝʥʘ, ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʠ ʦʪʩʦ-

ʝʜʠʥʝʥʠʝ ʠʭ ʦʪ ʤʘʛʠʩʪʨʘʣʠ, ʧʦʜʚʦʜʷʱʝʡ ʩʞʘʪʳʡ ʚʦʟʜʫʭ, ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʧʨʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʜʘʚʣʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʣʠ. 

2.1.7 ʇʦʜʩʦʝʜʠʥʝʥʠʝ ʠʣʠ ʦʪʩʦʝʜʠʥʝʥʠʝ ʧʨʦʚʦʜʥʠʢʦʚ ʦʪ ʧʦʟʠʮʠʦʥʝʨʘ 

ʕʇʇ-ɽʭ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʙʘʨʴʝʨʝ ɹʀʇ-1. 

2.1.8 ʇʨʠ ʨʘʙʦʪʝ ʧʦʟʠʮʠʦʥʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʟʝʤʣʝʥʳ. ʅʘ ʢʦʨʧʫʩʝ ʧʦʟʠ-

ʮʠʦʥʝʨʘ ʠʤʝʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʚʠʥʪ ʜʣʷ ʟʘʟʝʤʣʝʥʠʷ ʩ ʨʝʟʴʙʦʡ ʄ4 ʠ ʦʙʦʟʥʘʯʝʥʠʝ 

ʤʝʩʪʘ ʟʘʟʝʤʣʝʥʠʷ ʧʦ ɻʆʉʊ 21130-75. 

2.1.9 ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʟʦʣʷʮʠʠ ʪʦʢʦʚʝʜʫʱʠʭ ʧʨʦʚʦʜʦʚ, ʢ ʟʘʟʝʤʣʝʥʠʶ ʢʦʨʧʫ-

ʩʘ ʧʦʟʠʮʠʦʥʝʨʘ, ʢ ʦʙʦʣʦʯʢʝ, ʟʘʞʠʤʘʤ ʠ ʚʚʦʜʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʘ ʪʘʢʞʝ ʢ ʤʘʨʢʠ-

ʨʦʚʢʝ ʚʭʦʜʥʳʭ ʢʣʝʤʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦ ɻʆʉʊ 12.2.007.0-75. 

2.1.10 ʆʩʪʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʧʦ ɻʆʉʊ 12.2.007.0-75, 

ɻʆʉʊ ʈ 52931-2008 ʠ ɻʆʉʊ 31610.0-2014 (IEC 60079-0:2011), ɻʆʉʊ 31610.11-

2014 (IEC 60079-11:2011) (ʜʣʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ). 

 

2.2 ʄʦʥʪʘʞ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ 

2.2.1 ʇʦʜʛʦʪʦʚʢʘ ʧʦʟʠʮʠʦʥʝʨʦʚ ʢ ʫʩʪʘʥʦʚʢʝ 

2.2.1.1 ʇʦʩʣʝ ʨʘʩʧʘʢʦʚʢʠ ʧʦʜʛʦʪʦʚʢʫ ʧʦʟʠʮʠʦʥʝʨʦʚ ʢ ʨʘʙʦʪʝ ʩʣʝʜʫʝʪ ʧʨʦ-

ʚʦʜʠʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1) ʧʨʦʚʝʨʠʪʴ ʢʦʤʧʣʝʢʪʥʦʩʪʴ ʧʦʩʪʘʚʢʠ ʩʦʛʣʘʩʥʦ ʢʦʤʧʣʝʢʪʫ ʤʦʥʪʘʞʥʳʭ 

ʯʘʩʪʝʡ; 
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2) ʧʨʦʚʝʨʠʪʴ ʚʥʝʰʥʠʤ ʦʩʤʦʪʨʦʤ ʮʝʣʦʩʪʥʦʩʪʴ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʧʦʟʠʮʠʦʥʝ-

ʨʘ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ; 

3) ʫʜʘʣʠʪʴ ʟʘʛʣʫʰʢʠ ʩʦ ʰʪʫʮʝʨʦʚ ʠ ʚʚʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 14 (ʧʨʠʣʦʞʝ-

ʥʠʝ ɸ, ʨʠʩʫʥʦʢ ɸ.2) ʜʣʷ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ; 

4) ʧʨʦʠʟʚʝʩʪʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʣʝʮ ʠ ʛʘʝʢ ʠʟ 

ʤʦʥʪʘʞʥʦʛʦ ʢʦʤʧʣʝʢʪʘ.  
 

2.2.2 ʄʦʥʪʘʞ ʧʦʟʠʮʠʦʥʝʨʦʚ 

2.2.2.1 ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʟʠʮʠʦʥʝʨʘ ʜʦʧʫʩʢʘʝʪ ʣʶʙʦʝ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʢʨʦʤʝ ʧʦʣʦʞʝʥʠʷ 

çʢʨʳʰʢʦʡ ʚʥʠʟè. 

ʄʦʥʪʘʞ ʧʦʟʠʮʠʦʥʝʨʦʚ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤ ʤʝʭʘʥʠʟʤʝ ʩ ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʰʪʦʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʪʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʭʦ-

ʜʷʱʠʤʠ ʚ ʢʦʤʧʣʝʢʪ ʤʦʥʪʘʞʥʳʭ ʯʘʩʪʝʡ. ʉʧʦʩʦʙʳ ʤʦʥʪʘʞʘ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝ-

ʥʠʠ ɸ, ʨʠʩʫʥʢʠ ɸ.5-ɸ.40. ɻʘʙʘʨʠʪʥʳʝ, ʫʩʪʘʥʦʚʦʯʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟ-

ʤʝʨʳ ʧʦʟʠʮʠʦʥʝʨʘ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ, ʨʠʩʫʥʢʠ ɸ.41, ɸ.41ʘ. 

2.2.2.2 ʇʨʠʚʷʟʢʘ ʧʦʟʠʮʠʦʥʝʨʘ ʢ ʧʦʨʰʥʝʚʳʤ, ʰʘʨʦʚʳʤ ʠ ʧʦʚʦʨʦʪʥʳʤ ʠʩ-

ʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʪʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʪʨʝʙʠʪʝʣʷ. 

2.2.2.3 ʄʦʥʪʘʞ ʧʦʟʠʮʠʦʥʝʨʦʚ ʩ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ 

ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1) ʟʘʢʨʝʧʠʪʴ ʢʨʦʥʰʪʝʡʥ ʠʟ ʤʦʥʪʘʞʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʥʘ ʩʪʦʡʢʝ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ; 

2) ʫʩʪʘʥʦʚʠʪʴ ʜʝʪʘʣʠ ʠʟ ʤʦʥʪʘʞʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʥʘ ʰʪʦʢ ʠʩʧʦʣʥʠʪʝʣʥɹʦʛʦ 

ʤʝʭʘʥʠʟʤʘ; 

3) ʫʩʪʘʥʦʚʠʪʴ ʧʘʣʝʮ 11 (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ ɸ.2) ʚ ʧʘʟʝ ʨʳʯʘʛʘ 12  ʥʘ 

ʦʮʠʬʨʦʚʘʥʥʫʶ ʦʪʤʝʪʢʫ ʚʝʨʭʥʝʡ ʰʢʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʦʤʠʥʘʣʴʥʦʤʫ ʭʦʜʫ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ɿʘʢʨʝʧʠʪʴ ʨʳʯʘʛ 12 ʥʘ ʚʳʭʦʜʥʦʤ ʚʘʣʫ ʧʦʟʠʮʠʦʥʝʨʘ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʩʴ ʩʠʤʤʝʪʨʠʠ ʨʳʯʘʛʘ ʩʦʚʧʘʜʘʣʘ ʩ ʨʠʩʢʦʡ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʦʡ ʥʘ ʪʦʨʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʭʦʜʥʦʛʦ ʚʘʣʠʢʘ 10; 

4) ʟʘʢʨʝʧʠʪʴ ʧʦʟʠʮʠʦʥʝʨ ʥʘ ʢʨʦʥʰʪʝʡʥʝ, ʦʙʝʩʧʝʯʠʚ ʩʦʝʜʠʥʝʥʠʝ ʧʘʣʴʮʘ ʩ 

ʧʘʟʦʤ ʩʢʦʙʳ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʰʪʦʢʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʚʳʜʝʨʞʘʚ 

ʫʩʪʘʥʦʚʦʯʥʳʝ ʨʘʟʤʝʨʳ ʩʦʛʣʘʩʥʦ ʤʦʥʪʘʞʥʳʭ ʯʝʨʪʝʞʝʡ; 

5) ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʫʩʣʦʚʥʦʛʦ ʭʦʜʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʩʴ 

ʩʠʤʤʝʪʨʠʠ ʨʳʯʘʛʘ 12 ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʭʦ-

ʜʘ ʰʪʦʢʘ; 

6) ʢ ʰʪʫʮʝʨʫ 1 (2) ʧʦʜʩʦʝʜʠʥʠʪʴ ʣʠʥʠʶ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʢ 

ʰʪʫʮʝʨʫ ç.è ʧʦʜʩʦʝʜʠʥʠʪʴ ʣʠʥʠʶ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ. 

ʄʦʥʪʘʞ ʧʥʝʚʤʦʣʠʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʣʠ-

ʥʠʷʤʠ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 8 mm. 

ʇʦʟʠʮʠʦʥʝʨʳ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʪʠʧʦʤ ʰʪʫʮʝʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 00-01-1 ʧʦ 

ɻʆʉʊ 25165-82. 

ʇʦʟʠʮʠʦʥʝʨʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʢʘʟʫ ʩ ʨʝʟʴʙʦʚʳʤʠ ʦʪ-

ʚʝʨʩʪʠʷʤʠ ʚ ʢʦʨʧʫʩʝ, ʧʦʩʪʘʚʣʷʶʪʩʷ ʙʝʟ ʰʪʫʮʝʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

7) ʄʦʥʪʘʞ ʧʨʦʚʦʜʦʚ ʢ ʧʦʟʠʮʠʦʥʝʨʘʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. 

ʉʥʷʪʴ ʢʨʳʰʢʫ ʧʦʟʠʮʠʦʥʝʨʘ. ɺʳʚʝʨʥʫʪʴ ʧʘʪʨʫʙʦʢ 14 (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠ-

ʩʫʥʦʢ ɸ.2), ʫʜʘʣʠʪʴ ʟʘʛʣʫʰʢʫ, ʠʟʚʣʝʯʴ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʰʘʡʙʫ ʠ ʫʧʣʦʪʥʠʪʝʣʴʥʦʝ 
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ʢʦʣʴʮʦ. 

ɺ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘʜʝʪʴ ʤʦʥʪʘʞʥʳʡ ʧʨʦʚʦʜ ʥʘ ʧʘʪʨʫʙʦʢ, 

ʰʘʡʙʫ, ʢʦʣʴʮʦ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʯʠʩʪʠʚ ʠ ʦʙʣʫʜʠʚ ʢʦʥʮʳ ʧʨʦʚʦʜʦʚ ʢʘʙʝʣʷ, ʥʘ-

ʧʨʠʤʝʨ ʇʨʇ2Ĭ1 ʊʋ 16.ʂ19-01-87. ʆʙʣʫʞʝʥʥʳʝ ʢʦʥʮʳ ʧʨʦʚʦʜʦʚ ʚʩʪʘʚʠʪʴ ʚ 

ʨʘʟʲʝʤ, ʩʦʙʣʶʜʘʷ ʧʨʠ ʵʪʦʤ ʧʦʣʷʨʥʦʩʪʴ. ʕʢʨʘʥʠʨʫʶʱʫʶ ʦʧʣʝʪʢʫ ʢʘʙʝʣʷ ʧʨʠ ʧʦ-

ʤʦʱʠ ʚʠʥʪʘ 15 (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ ɸ.2) ʟʘʟʝʤʣʠʪʴ. ɺʚʠʥʯʠʚʘʥʠʝʤ ʧʘʪʨʫʙʢʘ 

ʦʙʝʩʧʝʯʠʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʢʘʙʝʣʷ ʟʘ ʩʯʝʪ ʜʝʬʦʨʤʘʮʠʠ ʫʧʣʦʪʥʠʪʝʣʴʥʦʛʦ ʢʦʣʴʮʘ. 

ʂʦʨʧʫʩ ʧʦʟʠʮʠʦʥʝʨʘ ʟʘʟʝʤʣʠʪʴ. 

ʇʦʜʘʪʴ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ, ʧʨʦʚʝʨʠʪʴ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʰʪʫʮʝʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

2.2.2.4 ʅʘʩʪʨʦʡʢʘ ʧʦʟʠʮʠʦʥʝʨʘ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1) ʫʙʝʜʠʪʴʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʟʫʥʘ 10 (ʧʨʠʣʦʞʝʥʠʝ ɸ, 

ʨʠʩʫʥʦʢ ɸ.3) ʚ ʧʘʟʫ ʢʦʨʦʤʳʩʣʘ; ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʷʤʦʛʦ ʭʦʜʘ 

ʧʦʣʟʫʥ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ, ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ ʦʙʨʘʪʥʦʛʦ ʭʦʜʘ ï ʚ ʥʠʞʥʝʤ; 

2) ʣʝʛʢʠʤ ʥʘʞʘʪʠʝʤ ʥʘ ʨʳʯʘʛ ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʘʪʠʨʘʥʠʷ ʢʘʪʫʢhʠ ʚ 

ʤʘʛʥʠʪʦʧʨʦʚʦʜʝ; 

3) ʥʘʞʘʪʠʝʤ ʥʘ ʨʳʯʘʛ ʧʝʨʝʢʨʳʪʴ ʩʦʧʣʦ, ʤʘʥʦʤʝʪʨ 1 (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫ-

ʥʦʢ ɸ.2) ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ, ʘ ʰʪʦʢ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝ-

ʭʘʥʠʟʤʘ ʜʦʣʞʝʥ ʩʦʚʝʨʰʠʪʴ ʭʦʜ. ɹʳʩʪʨʦʪʘ ʧʝʨʝʤʝʱʝʥʠʷ ʰʪʦʢʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʧʦʚʦʨʦʪʘ ʜʨʦʩʩʝʣʷ 16 (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ ɸ.2) (ʧʝʨʝʤʝʱʝʥʠʝ ʰʪʦʢʘ ʧʦ-

ʟʠʮʠʦʥʝʨʘ ʧʨʠ ʥʘʙʦʨʝ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʠ ʩʙʨʦʩʝ); 

4) ʧʦʜʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ; 

5) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʧʨʦʠʟʚʝʩʪʠ ʥʘʩʪʨʦʡʢʫ 

ʥʘʯʘʣʘ ʭʦʜʘ (ʠʣʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ). 

6) ʧʦʜʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʠ ʟʘʤʝ-

ʨʠʪʴ ʚʝʣʠʯʠʥʫ ʧʦʣʥʦʛʦ ʭʦʜʘ (ʠʣʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ) ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ. ʈʘʟʥʦʩʪʴ ʚ 

ʧʦʣʦʞʝʥʠʷʭ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʘʝʪ ʚʝʣʠʯʠʥʫ ʫʩʣʦʚʥʦʛʦ ʭʦʜʘ (ʠʣʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ). 

ɽʩʣʠ ʭʦʜ (ʠʣʠ ʫʛʦʣ ʧʦʚʦʨʦʪʘ) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ, ʧʨʦʠʟʚʝʩʪʠ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʫ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʦʣʟʫʥʘ 10 (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ ɸ.3) ʧʦ ʧʘʟʫ ʢʦʨʦ-

ʤʳʩʣʘ (ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʣʟʫʥʘ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʢʦʨʦʤʳʩʣʘ ʫʤʝʥʴʰʘʝʪ ʜʠʘʧʘʟʦʥ, 

ʢ ʦʩʠ ï ʫʚʝʣʠʯʠʚʘʝʪ). ʊʦʯʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʠʘʧʘʟʦʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʠʥʪʘ-

ʤʠ 14, ʧʦʩʣʝ ʯʝʛʦ ʧʦʚʪʦʨʠʪʴ ʥʘʩʪʨʦʡʢʫ ʥʘʯʘʣʘ ʭʦʜʘ (ʠʣʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ); 

7) ʝʩʣʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʥʝ ʫʩʪʦʡʯʠʚ (ʠʤʝʶʪʩʷ ʘʚʪʦʢʦʣʝʙʘʥʠʷ 

ʚʳʭʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ), ʚʚʝʨʥʫʪʴ ʜʨʦʩʩʝʣʴ 17 ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʣʦ-

ʞʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʚʝ-

ʨʠʪʴ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ; 

8) ʝʩʣʠ ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʝ ʜʦʩʪʠʛʥʫʪʦ, ʧʨʦʠʟʚʝʩʪʠ ʨʝʛʫʣʠʨʦʚʢʫ ʜʨʦʩ-

ʩʝʣʷ 16 (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ ɸ.2) ʧʫʪʝʤ ʝʛʦ ʦʪʚʠʥʯʠʚʘʥʠʷ. ʆʪʚʠʥʯʠʚʘʥʠʝ ʜʨʦʩ-

ʩʝʣʷ 16 ʙʦʣʝʝ ʯʝʤ ʥʘ 0,75 ʦʙʦʨʦʪʘ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʟʠ-

ʮʠʦʥʝʨʘ. 

ɽʩʣʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʰʪʦʢʘ ʥʝ ʜʦʩʪʘʪʦʯʥʦ, ʧʨʦʠʟʚʝʩʪʠ ʨʝ-

ʛʫʣʠʨʦʚʢʫ ʜʨʦʩʩʝʣʷ 17 ʧʫʪʝʤ ʝʛʦ ʦʪʚʠʥʯʠʚʘʥʠʷ. ɺ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 

ʜʨʦʩʩʝʣʝʡ 16, 17 ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʘʯʘʣʦ ʭʦʜʘ (ʫʛʣʘ ʧʦʚʦʨʦʪʘ). 
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2.2.2.5 ʅʘʩʪʨʦʡʢʘ ʧʦʟʠʮʠʦʥʝʨʘ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1) ʣʝʛʢʠʤ ʥʘʞʘʪʠʝʤ ʥʘ ʨʳʯʘʛ ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʘʪʠʨʘʥʠʷ ʢʘʪʫʢhʠ ʚ 

ʤʘʛʥʠʪʦʧʨʦʚʦʜʝ; 

2) ʥʘʞʘʪʠʝʤ ʥʘ ʨʳʯʘʛ ʧʝʨʝʢʨʳʪʴ ʣʝʚʦʝ ʩʦʧʣʦ, ʧʨʠ ʵʪʦʤ ʤʘʥʦʤʝʪʨ ʚ ʣʠ-

ʥʠʠ ç1è ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ. ɺʨʘʱʘʷ ʜʨʦʩʩʝʣʴ 16 ʥʠʞʥʝ-

ʛʦ ʫʩʠʣʠʪʝʣʷ ʜʦʙʠʪʴʩʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʨʝʣʢʠ ʤʘʥʦʤʝʪʨʘ ʚ ʣʠʥʠʠ ç2è, ʟʘʪʝʤ, ʟʘ-

ʚʦʨʘʯʠʚʘʷ ʜʨʦʩʩʝʣʴ, ʚʝʨʥʫʪʴ ʩʪʨʝʣʢʫ ʤʘʥʦʤʝʪʨʘ ʚ ʪʦʯʢʫ ʩʪʨʘʛʠʚʘʥʠʷ. ʇʨʠʞʘʪʴ 

ʟʘʩʣʦʥʢʫ ʢ ʧʨʘʚʦʤʫ ʩʦʧʣʫ, ʧʨʠ ʵʪʦʤ ʤʘʥʦʤʝʪʨ ʚ ʣʠʥʠʠ ç2è ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦʢʘ-

ʟʘʥʠʷ, ʨʘʚʥʳʝ ʜʘʚʣʝʥʠʶ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ. ɺʨʘʱʘʷ ʜʨʦʩʩʝʣʴ 16 ʚʝʨʭʥʝʛʦ ʫʩʠʣʠ-

ʪʝʣʷ, ʜʦʙʠʪʴʩʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʨʝʣʢʠ ʤʘʥʦʤʝʪʨʘ ʚ ʣʠʥʠʠ ç1è ʚ ʪʦʯʢʫ ʩʪʨʘʛʠʚʘ-

ʥʠʷ. ʇʦʦʯʝʨʝʜʥʦ, ʧʝʨʝʢʨʳʚʘʷ ʩʦʧʣʘ, ʫʙʝʜʠʪʴʩʷ ʚ ʙʳʩʪʨʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʚʳʭʦʜ-

ʥʦʛʦ ʟʚʝʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʦʙʝ ʩʪʦʨʦʥʳ; 

3) ʧʦʜʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ; 

4) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʧʨʦʠʟʚʝʩʪʠ ʥʘʩʪʨʦʡʢʫ 

ʥʘʯʘʣʘ ʭʦʜʘ (ʫʛʣʘ ʧʦʚʦʨʦʪʘ); 

5) ʧʦʜʘʪʴ ʚʭʦʜʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʨʘʚʥʳʡ ʧʦʣʦʚʠʥʝ ʜʠʘʧʘʟʦʥʘ. ʇʦ-

ʢʘʟʘʥʠʷ ʤʘʥʦʤʝʪʨʦʚ ʚ ʣʠʥʠʷʭ ç1è ʠ ç2è ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʦʪ 0,5 kgf/cm
2
 ʜʦ 

ʧʦʣʦʚʠʥʳ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ. ɽʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʜʦʙʠʪʴ-

ʩʷ ʝʛʦ ʚʳʚʦʨʘʯʠʚʘʥʠʝʤ ʜʨʦʩʩʝʣʝʡ 16 ʥʘ ʦʜʠʥʘʢʦʚʫʶ ʚʝʣʠʯʠʥʫ ʚ ʦʙʦʠʭ ʫʩʠʣʠʪʝ-

ʣʷʭ (ʟʘʚʦʨʘʯʠʚʘʥʠʝ ʜʨʦʩʩʝʣʝʡ ʫʤʝʥʴʰʘʝʪ ʜʘʚʣʝʥʠʝ). ʇʨʦʠʟʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ 

ʥʘʯʘʣʘ ʭʦʜʘ (ʫʛʣʘ ʧʦʚʦʨʦʪʘ); 

6) ʧʦʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʠ ʟʘʤʝ-

ʨʠʪʴ ʚʝʣʠʯʠʥʫ ʭʦʜʘ (ʫʛʣʘ ʧʦʚʦʨʦʪʘ) ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ, ʨʘʟʥʦʩʪʴ ʚ ʧʦʣʦʞʝʥʠʷʭ ʚʳ-

ʭʦʜʥʦʛʦ ʟʚʝʥʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʘʝʪ ʚʝʣʠʯʠʥʫ ʫʩʣʦʚʥʦʛʦ ʭʦʜʘ (ʫʛʣʘ ʧʦʚʦʨʦʪʘ). ɽʩʣʠ ʭʦʜ  (ʫʛʦʣ ʧʦ-

ʚʦʨʦʪʘ) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʙʨʘʥʥʦʛʦ, ʧʨʦʠʟʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ; 

7) ʧʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʭʦʜʘ (ʫʛʣʘ ʧʦʚʦʨʦʪʘ) ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʚʴ ʧʨʦʚʝʨʠʪʴ ʥʘ-

ʯʘʣʦ ʭʦʜʘ (ʫʛʣʘ ʧʦʚʦʨʦʪʘ); 

8) ʝʩʣʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʥʝ ʫʩʪʦʡʯʠʚ (ʠʤʝʶʪʩʷ ʘʚʪʦʢʦʣʝʙʘʥʠʷ 

ʚʳʭʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ) ʚʚʝʨʥʫʪʴ ʜʨʦʩʩʝʣʠ 17 ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʣʦʞʝ-

ʥʠʷ ʚʳʭʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʚʝʨʠʪʴ 

ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ; 

9) ʝʩʣʠ ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʝ ʜʦʩʪʠʛʥʫʪʦ, ʧʨʦʠʟʚʝʩʪʠ ʨʝʛʫʣʠʨʦʚʢʫ 

ʜʨʦʩʩʝʣʝʡ 16 ʧʫʪʝʤ ʠʭ ʦʪʚʠʥʯʠʚʘʥʠʷ ʥʘ ʦʜʠʥʘʢʦʚʫʶ ʚʝʣʠʯʠʥʫ. ʆʪʚʠʥʯʠʚʘʥʠʝ 

ʜʨʦʩʩʝʣʝʡ ʙʦʣʝʝ ʯʝʤ ʥʘ 0,75 ʦʙʦʨʦʪʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʥɹʦʩʪʠ 

ʧʦʟʠʮʠʦʥʝʨʘ. ɺ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʜʨʦʩʩʝʣʝʡ 16, 17 ʧʨʦʚʝʨʠʪʴ ʥʘʯʘʣʦ 

ʭʦʜʘ (ʠʣʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ). 

2.2.3 ʆʙʝʩʧʝʯʝʥʠʝ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʠ ʤʦʥʪʘʞʝ 

2.2.3.1 ʇʦʟʠʮʠʦʥʝʨʳ ʕʇʇ-ɽʭ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ 

ʟʦʥʘʭ ʧʦʤʝʱʝʥʠʡ ʠ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩʦʛʣʘʩʥʦ ʛʣʘʚʝ 7.3 ʇʋʕ-99, ʛʣʘʚʝ 3.4 

ʇʊʕʕʇ (çʇʨʘʚʠʣʘ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè) 

ʠ ʜʨʫʛʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦ-

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ. 

2.2.3.2 ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʤʦʥʪʘʞʫ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʩʤʦʪʨʝʪʴ ʠʭ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʤʘʨʢʠʨʦʚʢʫ ʚʟʨʳʚʦʟʘʱʠ-

ʪʳ, ʟʘʟʝʤʣʷʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʢʨʝʧʷʱʠʝ ʵʣʝʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʫʙʝʜʠʪʴʩʷ ʚ ʮʝʣʦ-
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ʩʪʥʦʩʪʠ ʢʦʨʧʫʩʦʚ. ʄʦʥʪʘʞ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ ʩ ʙʘʨʴʝʨʦʤ ɹʀʇ-1 

ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠ-

ʥʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ, ʨʠʩʫʥʦʢ ɸ.43. 

2.2.3.3 ʇʘʨʘʤʝʪʨʳ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʧʦʟʠʮʠʦʥʝʨʦʚ 

ʕʇʇ-ɽʭ: 

Ui   - ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 7,1 V; 

I i   -  ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʭʦʜʥʦʡ ʪʦʢ 110 mA; 

Ci   - ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʝʤʢʦʩʪʴ 0,05 pF; 

L i  /Ri - ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ: 

- 0,022 mH/W ï ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʪʦʢʘ 0-5 mA; 

- 0,12 mH/W ï ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʚʭʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʪʦʢʘ 0-20; 4-20 mA. 

2.2.3.4 ʇʨʦʠʟʚʝʩʪʠ ʧʦʜʚʦʜ ʧʨʦʚʦʜʦʚ ʚ ʧʘʪʨʫʙʦʢ ʧʦʟʠʮʠʦʥʝʨʘ. ɺʦ ʠʟʙʝʞʘ-

ʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ ʚ ʙʘʨʴʝʨʝ ɹʀʇ-1 ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʟʘʢʦʨʘʯʠ-

ʚʘʥʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ, ʟʘʜʝʣʢʫ ʢʘʙʝʣʷ ʠ ʝʛʦ ʧʦʜʩʦʝʜʠʥʝʥʠʝ ʧʨʦʠʟʚʦ-

ʜʠʪʴ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʙʘʨʴʝʨʝ ɹʀʇ-1. 

ʇʦʟʠʮʠʦʥʝʨ ʕʇʇ-ɽʭ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʟʝʤʣʝʥ ʩ ʧʦʤʦʱʴʶ ʥʘʨʫʞʥʦʛʦ ʟʘʟʝʤ-

ʣʷʶʱʝʛʦ ʚʠʥʪʘ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʤʦʥʪʘʞʘ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʚʝʨʝʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʟʘʟʝʤʣʝʥʠʷ. 

 

3 ʇʨʦʚʝʨʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

3.1 ʇʝʨʠʦʜʠʯʝʩʢʠ, ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʛʦʜ ʠ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʧʦʟʠʮʠʦʥʝ-

ʨʦʚ ʥʘ ʦʙʲʝʢʪ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʠʮʠʦ-

ʥʝʨ ʩʥʠʤʘʪʴ ʩ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʩʪʠ 

ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠ ʛʠʩʪʝʨʝʟʠʩʘ, ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ. 
 

3.2 ʋʩʣʦʚʠʷ ʧʨʦʚʝʨʢʠ 

3.2.1 ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦʨʤʠʨʫʝʤʳʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ: 

1) ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ (20 ° 2) Áʉ; 

2) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ 45 ʜʦ 75 %; 

3) ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʦʪ 86 ʜʦ 106 kPa; 

4) ʦʪʢʣʦʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ʦʪ ʝʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ° 2 %; 

5) ʦʪʩʫʪʩʪʚʠʝ ʚʠʙʨʘʮʠʠ, ʪʨʷʩʢʠ ʠ ʫʜʘʨʦʚ, ʚʣʠʷʶʱʠʝ ʥʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

3.3 ʉʨʝʜʩʪʚʘ ʧʨʦʚʝʨʢʠ 

3.3.1 ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʩʪʚʘ: 

1) ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ɹ5-8, ʥʘʧʨʷʞʝʥʠʝ 0»50 V, ʥʘʧʨʷ-

ʞʝʥʠʝ ʧʫʣʴʩʘʮʠʠ ʥʝ ʙʦʣʝʝ 1 mV; 

2) ʦʙʨʘʟʮʦʚʘʷ ʢʘʪʫʰʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ɻʆʉʊ 23737-79, ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

10 W, 100 W, ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ 0,01; 

3) ʤʘʛʘʟʠʥ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ɻʆʉʊ 23737-79, ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

0,1»99999,9 W, ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ 0,2; 

4) ʚʦʣʴʪʤʝʪʨ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ɺ7-23 ʊɻ2.710002 ʊʋ; 
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5) ʤʦʩʪ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ɻʆʉʊ 7165-78, ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ 0,01»10
5
 W, 

ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ 0,2; 

6) ʨʝʦʩʪʘʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʈʉʇ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ 300 W, ʜʦʧʫʩʪʠʤʳʡ ʪʦʢ 5 ɸ; 

7) ʤʘʥʦʤʝʪʨ ʦʙʨʘʟʮʦʚʳʡ ʄʆ-160-1 MPa-0,4 ʊʋ 25-05-1664-74; 

8) ʠʥʜʠʢʘʪʦʨ ʯʘʩʦʚʦʛʦ ʪʠʧʘ, ʤʦʜʝʣʴ ʀʏ 50 ʊʋ 2-034-6II -80. ʉʭʝʤʘ ʠʩʧʳʪʘ-

ʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠ ʛʠʩʪʝʨʝʟʠʩʘ ʧʨʠʚʝʜʝ-

ʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ, ʨʠʩʫʥʦʢ ɸ.44; 

9) ʤʝʛʘʦʤʤʝʪʨ ʄ4100/1, ɻʆʉʊ 23706-79, ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ 0»100 ʄW, 

ʥʘʧʨʷʞʝʥʠʝ 100 V (ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ); 

10) ʧʨʦʙʦʡʥʘʷ ʫʩʪʘʥʦʚʢʘ ʋʇʋ-1ʄ, ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 10000 V, ʤʦʱ-

ʥʦʩʪʴʶ ʜʦ 1 kW (ʜʣʷ ʧʨʦʚʝʨʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠʟʦʣʷʮʠʠ); 

11) ʫʛʣʦʚʘʷ ʰʢʘʣʘ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ 0,25 (ʜʣʷ ʧʦʚʦʨʦʪʥʳʭ ʠʩʧʦʣʥʠʪʝʣʥɹʳʭ 

ʤʝʭʘʥʠʟʤʦʚ). 
ʇʨʠʤʝʯʘʥʠʝ ï ɼʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʭʝʤʝ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠ-

ʙʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʚʝʨʢʫ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶ. 
 

3.4 ʇʨʦʚʝʜʝʥʠʝ ʧʨʦʚʝʨʢʠ 

3.4.1 ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʧʨʦʚʝʨʠʪʴ ʢʦʤʧʣʝʢʪʥʦʩʪʴ, ʤʘʨʢʠʨʦʚʢʫ, ʦʪʩʫʪ-

ʩʪʚʠʝ ʥʘʨʫʞʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʜʝʬʝʢʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ 

ʧʦʟʠʮʠʦʥʝʨʦʚ. 

3.4.2 ʇʝʨʝʜ ʧʨʦʚʝʨʢʦʡ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠ ʛʠʩʪʝʨʝʟʠʩʘ ʧʦʟʠʮʠʦʥʝʨ 

ʧʦʜʚʝʨʛʥʫʪʴ ʚʦʟʜʝʡʩʪʚʠʶ ʪʨʝʭ ʮʠʢʣʦʚ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʤʠʥʠʤʫ-

ʤʘ ʜʦ ʤʘʢʩʠʤʫʤʘ ʠ ʧʨʦʠʟʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʥʘʯʘʣʘ ʦʪʩʯʝʪʘ ʧʝʨʝʤʝʱʝʥʠʷ ʚʳ-

ʭʦʜʥʦʛʦ ʟʚʝʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ʆʩʥʦʚʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʭʦʜʘʭ ʧʨʠ 

ʧʷʪʠ ʟʥʘʯʝʥʠʷʭ ʜʣʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚ 

ʜʠʘʧʘʟʦʥʝ ʝʛʦ ʠʟʤʝʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʥʠʞʥʝʤʫ ʠ ʚʝʨʭʥʝʤʫ ʧʨʝʜʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ 

ʬʠʢʩʠʨʫʶʪ ʧʦʣʦʞʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

ɺʝʣʠʯʠʥʘ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝ-

ʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʨʘʟʥʦʩʪʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʠ ʨʘʩʯʝʪʥʦʛʦ ʭʦʜʦʚ (ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ) 

ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢ ʚʝʣʠʯʠʥʝ ʫʩʣʦʚʥʦʛʦ ʭʦʜʘ ʠʣʠ 

ʫʛʣʫ ʧʦʚʦʨʦʪʘ 90,̄ ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ. 

ɻʠʩʪʝʨʝʟʠʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʟʥʘʯʝ-

ʥʠʷʤʠ ʭʦʜʘ ʠʣʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʟʥʘʯʝʥʠʶ 

ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ  ʧʨʠ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʭʦʜʝ ʢ ʚʝʣʠʯʠʥʝ ʫʩʣʦʚʥʦʛʦ ʭʦʜʘ, ʠʣʠ 

ʫʛʣʘ ʧʦʚʦʨʦʪʘ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ. ɻʠʩʪʝʨʝʟʠʩ ʧʦʟʠʮʠʦʥʝʨʘ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝ-

ʣʷʪʴ ʧʨʠ ʢʘʞʜʦʤ ʧʨʦʚʝʨʷʝʤʦʤ ʟʥʘʯʝʥʠʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʢʨʦʤʝ ʟʥʘʯʝʥʠʡ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʥʠʞʥʝʤʫ ʠ ʚʝʨʭʥʝʤʫ ʧʨʝʜʝʣʘʤ ʝʛʦ ʠʟʤʝʥʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠ ʛʠʩʪʝʨʝʟʠʩ ʧʦʟʠʮʠʦʥʝʨʘ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 

ʟʥʘʯʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʧ.ʧ.1.2.8, 1.2.9. 

3.4.3 ʇʨʦʚʝʨʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʠʟʦʣʷʮʠʠ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 

ʫʩʪʘʥʦʚʢʝ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʣʘʚʥʦ ʧʦʚʳʰʘʪʴ ʠʩʧʳʪʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʪ ʥʫʣʷ 

ʜʦ 100 V, ʩ ʤʦʱʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 0,1 kVÖA. ʀʩʧʳʪʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʦ 

ʧʨʠʢʣʘʜʳʚʘʪʴʩʷ ʤʝʞʜʫ ʚʩʝʤʠ ʩʦʝʜʠʥʝʥʥʳʤʠ ʚʤʝʩʪʝ ʚʳʭʦʜʥʳʤʠ ʟʘʞʠʤʘʤʠ ʠʩ-

ʧʳʪʳʚʘʝʤʦʡ ʮʝʧʠ ʠ ʢʦʨʧʫʩʦʤ. ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

22 



 18 

ʪʘʢʦʡ, ʯʪʦʙʳ ʠʩʧʳʪʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʟʤʝʥʷʣʦʩʴ ʦʪ ʥʫʣʷ ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ ʟʘ ʚʨʝʤʷ ʦʪ 5 ʜʦ 20 s. ʀʟʦʣʷʮʠʶ ʚʳʜʝʨʞʠʚʘʶʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʩʧʳʪʘʪʝʣʴ-

ʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 1 min. ɿʘʪʝʤ ʥʘʧʨʷʞʝʥʠʝ ʩʥʠʞʘʶʪ ʦʪ ʥʫʣʷ ʜʦ ʟʥʘʯʝ-

ʥʠʷ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ, ʧʦʩʣʝ ʯʝʛʦ ʫʩʪʘʥʦʚʢʫ ʦʪʢʣʶʯʘʶʪ. 

ʇʦʟʠʮʠʦʥʝʨʳ ʩʯʠʪʘʶʪʩʷ ʚʳʜʝʨʞʘʚʰʠʤʠ ʠʩʧʳʪʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯ-

ʥʦʩʪʠ ʠʟʦʣʷʮʠʠ, ʝʩʣʠ ʥʝ ʧʨʦʠʟʦʰʣʦ ʧʨʦʙʦʷ ʠʣʠ ʧʝʨʝʢʨʳʪʠʷ ʠʟʦʣʷʮʠʠ. ʇʦʷʚʣʝ-

ʥʠʝ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ ʠʣʠ ʰʫʤʘ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʥʝʫʜʦʚ-

ʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ. 

3.4.4 ʇʨʦʚʝʨʢʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʧʨʦʚʦʜʠʪʴ 

ʥʘʧʨʷʞʝʥʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʪ 100 ʜʦ 250 V. 

ʀʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʷʪ ʤʝʛʘʦʤʤʝʪʨʦʤ, ʢʣʝʤʤʳ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʧʨʠʢʣʘʜʳ-

ʚʘʪʴʩʷ ʢ ʢʦʥʪʘʢʪʘʤ ʨʘʟʲʝʤʘ ʠʩʧʳʪʳʚʘʝʤʦʡ ʮʝʧʠ ʠ ʢʦʨʧʫʩʦʤ. ʆʪʩʯʝʪ ʧʦʢʘʟʘʥʠʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦ ʠʩʪʝʯʝʥʠʠ 1 min 

ʧʦʩʣʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʠʣʠ ʤʝʥʴʰʝʛʦ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʥʠʷ 

ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʫʩʪʘʥʦʚʷʪʩʷ. 

ʀʟʤʝʨʝʥʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʠʣʠ ʙʦʣʴʰʝ 5 MW. 

 

4 ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

4.1 ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʠʦʜʠ-

ʯʝʩʢʠ ʧʨʦʚʝʨʷʪʴ: 

1) ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʧʥʝʚʤʦʣʠʥʠʡ; 

2) ʧʨʦʯʥʦʩʪʴ ʢʨʝʧʣʝʥʠʷ ʢʨʳʰʝʢ; 

3) ʦʪʩʫʪʩʪʚʠʝ ʦʙʨʳʚʘ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʠʟʦʣʷʮʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ; 

4) ʦʪʩʫʪʩʪʚʠʝ ʦʙʨʳʚʘ ʟʘʟʝʤʣʷʶʱʝʛʦ ʧʨʦʚʦʜʘ; 

5) ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢʘʙʝʣʷ; 

6) ʧʨʦʯʥʦʩʪʴ ʢʨʝʧʣʝʥʠʷ ʧʦʟʠʮʠʦʥʝʨʘ ʢ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ ʤʝʭʘʥʠʟʤʫ ʠ ʟʘ-

ʟʝʤʣʷʶʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ; 

7) ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʠʪʘʥʠʷ ʚ ʣʠʥʠʷʭ ç.è, ç1è ʠ ç2è ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʤ 

ʠʥʜʠʢʘʪʦʨʘʤ; 

8) ʧʦʣʦʞʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʟʚʝʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦ ʝʛʦ ʰʢʘʣʝ; 

9) ʥʘʣʠʯʠʝ ʤʘʨʢʠʨʦʚʢʠ ʚʟʨʳʚʦʟʘʱʠʪʳ. 

4.2 ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʥʝʰʥʠʤ ʦʩʤʦʪʨʦʤ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʙʩʣʫʞʠʚʘ-

ʥʠʝ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ, ʥʝ ʪʨʝʙʫʶʱʝʝ ʠʭ ʦʪʢʣʶʯʝʥʠʷ ʦʪ ʙʘʨʴʝʨʦʚ ɹʀʇ-1, 

ʥʘʧʨʠʤʝʨ, ʧʦʜʪʷʛʠʚʘʥʠʝ ʢʨʝʧʝʞʥʳʭ ʙʦʣʪʦʚ, ʛʘʝʢ ʠ ʚʠʥʪʦʚ, ʨʝʛʫʣʠʨʦʚʢʘ çʥʫʣʷè. 
ʇʨʠʤʝʯʘʥʠʝ - ʈʝʛʫʣʠʨʦʚʢʫ ʥʘʯʘʣʘ ʭʦʜʘ ʠʣʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʧʦʟʠʮʠʦʥʝʨʦʚ 

ʕʇʇ-ɽʭ ʥʘ ʤʝʩʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʤʝʩʠ, ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʦʚʦ-

ʜʠʪʴ ʪʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʠʩʢʣʶʯʘʶʱʠʤ ʠʩʢʨʦʦʙʨʘʟʦʚʘʥʠʝ. 

4.3 ʇʦʩʣʝ ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʟʠʮʠʦʥʝʨ ʕʇʇ-ɽʭ ʜʦʣʞʝʥ ʙʳʪʴ ʦʧʣʦʤʙʠʨʦʚʘʥ 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. 

4.4 ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦ-

ʚʘʪʴʩʷ ʛʣʘʚʦʡ 3.4 ʇʊʕʕʇ. 

4.5 ʈʝʤʦʥʪ ʧʦʟʠʮʠʦʥʝʨʦʚ ʕʇʇ-ɽʭ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʈɼ 16.407-2000 ʠ ʛʣʘʚʳ 3.4 ʇʊʕʕʇ. 
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5 ʊʝʢʫʱʠʡ ʨʝʤʦʥʪ 

 

5.1 ʇʝʨʝʯʝʥʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʠʣʠ ʚʦʟʤʦʞʥʳʭ ʥʝʠʩʧʨʘʚʥʦ-

ʩʪʝʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ɺʝʨʦʷʪʥʘʷ ʧʨʠʯʠʥʘ ʉʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ 

ʇʨʠ ʪʦʢʝ, ʨʘʚʥʦʤ ʥʫʣʶ, 

ʚʳʭʦʜʥʦʝ ʜʘʚʣʝʥʠʝ 

ʨʘʚʥʦ (ʠʣʠ ʧʦʯʪʠ ʨʘʚ-

ʥʦ) ʥʫʣʶ 

ʅʝʧʣʦʪʥʦʝ ʧʨʠʣʝʛʘʥʠʝ ʟʘ-

ʩʣʦʥʢʠ ʢ ʩʦʧʣʫ 

ʆʙʝʩʧʝʯʠʪʴ ʧʣʦʪʥʦʝ ʧʨʠʣʝʛʘʥʠʝ 

ʩʦʧʣʘ ʠ ʟʘʩʣʦʥʢʠ (ʜʦʧʫʩʢʘʝʪʩʷ 

ʧʨʠʪʠʨʢʘ) 

ʇʦʟʠʮʠʦʥʝʨ ʥʝ ʬʫʥʢ-

ʮʠʦʥʠʨʫʝʪ (ʚʳʭʦʜʥʦʝ 

ʟʚʝʥʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʧʨʠ ʠʟʤʝʥʝ-

ʥʠʠ ʚʭʦʜʥʦʛʦ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʝ ʧʝ-

ʨʝʤʝʱʘʝʪʩʷ) 

ʆʙʨʳʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ 

(ʥʘʨʫʞʥʦʡ), ʥʘʨʫʰʝʥʠʝ 

ʢʦʥʪʘʢʪʘ 

ʋʩʪʨʘʥʠʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʴ. ɽʩʣʠ 

ʦʙʨʳʚ ʮʝʧʠ ʦʙʥʘʨʫʞʝʥ ʚ ʢʘ-

ʪʫʰʢʝ, ʪʦ ʝʝ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ 

ʥʦʚʦʡ, ʫʩʪʘʥʦʚʠʚ ʝʝ ʥʘ ʨʳʯʘʛ ʠ 

ʦʙʝʩʧʝʯʠʚ ʨʘʚʥʦʤʝʨʥʳʡ ʢʦʣʴ-

ʮʝʚʦʡ ʟʘʟʦʨ 

ɿʘʩʦʨʝʥʠʝ ʜʨʦʩʩʝʣʝʡ ʧʥʝʚ-

ʤʘʪʠʯʝʩʢʦʛʦ ʫʩʠʣʠʪʝʣʷ 

ɺʳʢʨʫʪʠʪʴ ʜʨʦʩʩʝʣʠ, ʧʨʦʯʠʩ-

ʪʠʪʴ ʠ ʧʨʦʜʫʪʴ ʩʞʘʪʳʤ ʚʦʟʜʫ-

ʭʦʤ 

ɿʘʩʦʨʝʥʠʝ ʩʦʧʣʘ ʇʨʦʯʠʩʪʠʪʴ ʩʦʧʣʦ ʠ ʧʨʦʜʫʪʴ 

ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ 

ɿʘʪʠʨʘʥʠʝ ʢʘʪʫʰʢʠ ʆʩʣʘʙʠʪʴ ʚʠʥʪʳ ʢʨʝʧʣʝʥʠʷ ʨʳ-

ʯʘʛʘ, ʦʪʮʝʥʪʨʠʨʦʚʘʪʴ ʢʘʪʫʰʢʫ ʚ 

ʤʘʛʥʠʪʦʧʨʦʚʦʜʝ, ʟʘʢʨʝʧʠʪʴ ʨʳ-

ʯʘʛ 

ʅʘʨʫʰʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʥʫ-

ʣʝʚʦʛʦ ʧʦʣʦʞʝʥʠʷ  

ʇʨʦʠʟʚʝʩʪʠ ʥʘʩʪʨʦʡʢʫ 

ʋʪʝʯʢʘ ʚʦʟʜʫʭʘ ʯʝʨʝʟ 

ʫʧʣʦʪʥʠʪʝʣʴʥʳʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʨʝʟʴʙʦʚʳʝ 

ʩʦʝʜʠʥʝʥʠʷ 

ʆʩʣʘʙʣʝʥʠʝ ʟʘʪʷʞʢʠ ʰʪʫ-

ʮʝʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʇʦʜʪʷʥʫʪʴ ʛʘʡʢʠ ʰʪʫʮʝʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ 

ʆʩʣʘʙʣʝʥʠʝ ʟʘʪʷʞʢʠ ʢʨʝ-

ʧʝʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʥʝʚ-

ʤʘʪʠʯʝʩʢʠʭ ʫʩʠʣʠʪʝʣʝʡ 

ɿʘʪʷʥʫʪʴ ʢʨʝʧʝʞʥʳʝ ʜʝʪʘʣʠ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʫʩʠʣʠʪʝʣʝʡ 

ʇʦʚʨʝʞʜʝʥʠʷ ʫʧʣʦʪʥʠʪʝʣʴ-

ʥʳʭ ʢʦʣʝʮ 

ɿʘʤʝʥʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʧ-

ʣʦʪʥʠʪʝʣʴʥʦʝ ʢʦʣʴʮʦ 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʨʫʰʝʥʠʝ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ 

ʆʙʥʘʨʫʞʠʪʴ ʤʝʩʪʘ ʪʝʯʠ ʤʳʣʴ-

ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʛʝʨʤʝʪʠʯʥʦʩʪʴ 
 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʠʥʪʘʤʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʥʠʪʨʦʢʣʝʝʤ, ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪ ʚʥʦʚʴ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʠʭ ʦʪ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʦʪʚʠʥʯʠʚʘʥʠʷ. 
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6 ʍʨʘʥʝʥʠʝ 

 

6.1 ʍʨʘʥʝʥʠʝ ʧʦʟʠʮʠʦʥʝʨʦʚ ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʪʘʨʝ ʧʨʝʜʧʨʠʷʪʠʷ-

ʠʟʛʦʪʦʚʠʪʝʣʷ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʣʦʚʠʷʤ ʭʨʘʥʝʥʠʷ 2  ɻʆʉʊ 15150-69 (ʚ 

ʥʝʦʪʘʧʣʠʚʘʝʤʳʭ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʧʦʩʪʘʚʱʠʢʘ (ʧʦʪʨʝʙʠʪʝʣʷ)) ʧʨʠ: 

- ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ ʤʠʥʫʩ 50 ʜʦ ʧʣʶʩ 40 Áʉ; 

ï ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ: ʚʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ï 98 % ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 35 Áʉ, ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ï 75 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 15 ̄ ʉ. 

6.2 ɺʦʟʜʫʭ ʚ ʧʦʤʝʱʝʥʠʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ 

ʧʳʣʠ, ʢʠʩʣʦʪ, ʱʝʣʦʯʝʡ, ʧʨʠʤʝʩʝʡ ʘʛʨʝʩʩʠʚʥʳʭ ʧʘʨʦʚ ʠ ʛʘʟʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʢʦʨ-

ʨʦʟʠʶ ʤʘʪʝʨʠʘʣʦʚ. 

 

 

7 ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ  

 

7.1 ʋʩʣʦʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʧʦʟʠʮʠʦʥʝʨʦʚ ʚʠʜʘ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣ-

ʥʝʥʠʷ ʋ1 ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʣʦʚʠʷʤ ʭʨʘʥʝʥʠʷ 5 ɻʆʉʊ 15150-69 (ʥʘʚʝʩʳ 

ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʭʨʘʥʠʣʠʱʘ ʙʝʟ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʤʘʢʨʦʢʣʠʤʘ-

ʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ), ʚʠʜʘ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠʩ-

ʧʦʣʥʝʥʠʷ ʊ2 ï ʫʩʣʦʚʠʷʤ ʭʨʘʥʝʥʠʷ 6  ɻʆʉʊ 15150-69 (ʥʘʚʝʩʳ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʭʨʘʥʠʣʠʱʘ ʙʝʟ ʪʝʧʣʦʠʟʦʣʷʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʣʶʙʳʭ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʡ-

ʦʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʡʦʥʘʭ ʩ ʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ). 

7.2 ʇʦʟʠʮʠʦʥʝʨʳ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚʩʝʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʚ ʢʨʳʪʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʘʭ, ʢʦʥʪʝʡʥʝʨʘʭ, ʟʘʢʨʳʪʳʭ ʘʚ-

ʪʦʤʘʰʠʥʘʭ ʠ ʪ.ʜ.) ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʜʘ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʦʟʜʫʰʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʪʘʧʣʠʚʘʝ-

ʤʳʭ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʭ ʦʪʩʝʢʘʭ. ɺʳʩʦʪʘ ʧʦʣʝʪʘ ʘʚʠʘʪʨʘʥʩʧʦʨʪʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝ-

ʚʳʰʘʪʴ 12 km ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʡ ʛʝʨʤʝʪʠʟʘʮʠʠ. 

7.3 ɺʠʜ ʦʪʧʨʘʚʦʢ - ʤʘʣʦʪʦʥʥʘʞʥʘʷ ʦʪʧʨʘʚʢʘ. 

7.4 ɺʦ ʚʨʝʤʷ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʧʦʟʠ-

ʮʠʦʥʝʨʳ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʝ ʥʝ ʜʦʣʞʥʳ ʧʦʜʚʝʨʛʘʪʴʩʷ ʨʝʟʢʠʤ ʫʜʘʨʘʤ ʠ ʧʨʷʤʦ-

ʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʙʨʳʟʛ ʚʦʜʳ, ʩʦʣʥʝʯʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦ-

ʚʦʡ ʨʘʜʠʘʮʠʠ, ʧʳʣʠ ʠ ʧʝʩʢʘ. 

7.5 ʉʧʦʩʦʙ ʫʢʣʘʜʢʠ ʷʱʠʢʦʚ ʩ ʧʦʟʠʮʠʦʥʝʨʘʤʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 

ʜʦʣʞʝʥ ʠʩʢʣʶʯʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ. 

7.6 ʇʨʠ ʧʦʛʨʫʟʢʝ ʠ ʨʘʟʛʨʫʟʢʝ ʧʦʟʠʮʠʦʥʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʪʨʝ-

ʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ɻʆʉʊ 12.3.009-76. 

7.7 ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʠ ʭʨʘʥʝʥʠʠ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʤʝʨʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʧʦʟʠʮʠʦʥʝʨʦʚ, ʠʩʢʣʶʯʘʶʱʠʝ ʧʦʚʨʝʞʜʝʥʠʝ ʧʦ-

ʟʠʮʠʦʥʝʨʦʚ ʠ ʪʨʘʚʤʘʪʠʟʤ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. 
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ʇʨʠʣʦʞʝʥʠʝ ɸ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

ʉʭʝʤʘ ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʧʦʟʠʮʠʦʥʝʨʘ 

 
ʈʠʩʫʥʦʢ ɸ.1 

 

 
 

ʈʠʩʫʥʦʢ ɸ.1ʘ ï ɼʣʷ ʧʦʚʦʨʦʪʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 
ʆʩʪʘʣʴʥʦʝ ʩʤ.ʨʠʩʫʥʦʢ ɸ.1 
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 24 

ʂʦʥʩʪʨʫʢʮʠʷ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʫʩʠʣʠʪʝʣʷ 
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