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ʉʢʣʘʜ ʜʦʢʫʤʝʥʪʘʮʽʾ: 

1 ɯʥʩʪʨʫʢʮʽʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʐɯʄʅ.407251.003 ʈʕ ʯʘʩʪʠʥʘ 1. 

ʊʝʧʣʦʚʦʜʦʣʽʯʠʣʴʥʠʢ S10H (ʉɺʊʋ-10ʄ)  ʤʦʜ. ʄ1RP, ʄ2RP. 
ʄʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʢʦʤʧʣʝʢʪʥʩ̔ʪʴ, 

ʧʨʠʥʮʠʧ ʜʽʾ ʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʧʨʘʚʠʣʘ ʤʦʥʪʘʞʫ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʧʦʨʷʜʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʝʧʣʦʚʦʜʦʣʽʯʠʣʴʥʠʢʽʚ 

 
2 ɯʥʩʪʨʫʢʮʽʷ ʟ ʤʦʥʪʘʞʫ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ S10H (ʉɺʊʋ-10ʄ). ʤʦʜ. ʄ1RP, 

ʄ2RP. 

ʄʽʩʪʠʪʴ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʧʨʘʚʠʣʴʥʦʤʫ ʚʩʪʘʥʦʚʣʝʥʥʶ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʧʨʠʣʘʜʫ ʥʘ ʦʙ'ʻʢʪʽ 
ʦʙʣʽʢʫ, ʘ ʪʘʢʦʞ ʧʝʨʝʣʽʢ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʝʨʝʜ ʚʚʝʜʝʥʥʷʤ ʧʨʠʣʘʜʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

 
3 ɯʥʩʪʨʫʢʮʽʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʐɯʄʅ.407251.003 ʈʕ ʯʘʩʪʠʥʘ 2. 

ɺʙʫʜʦʚʘʥʠʡ ʙʣʦʢ ʨʦʟʰʠʨʝʥʥʷ ʪʝʧʣʦʚʦʜʦʣʽʯʠʣʴʥʠʢʘ S10H (ʉɺʊʋ-10ʄ).  ʤʦʜ. ʄ1RP, ʄ2RP. 

ʄʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʣʦʢʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʠʜʘʯʽ ʩʠʛʥʘʣʽʚ ʥʘ ʨʝʛʫʣʶʶʯʽ ʽ 

ʨʝʻʩʪʨʫʶʯʽ ʧʨʠʩʪʨʦʾ. 

 

4 ʇʦʩʽʙʥʠʢ ʟ ʤʦʥʪʘʞʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʚ 

ʦʩʦʙʣʠʚʠʭ ʫʤʦʚʘʭ. 

ʄʽʩʪʠʪʴ  ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʢʦʤʧʣʝʢʪʥʽʩʪʴ ʪʘ ʧʦʨʷʜʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʟʥʷʪʪʷ: 

- ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʛʝʨʤʝʪʠʟʦʚʘʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʨʝʛʫʣʷʨʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ 
ʚʧʣʠʚʽʚ ʚʦʣʦʛʠ ʘʙʦ ʘʚʘʨʽʡʥʠʭ ʟʘʪʦʧʣʝʥʴ; 

- ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ ʚ ʰʣʶʟʦʚʦʤʫ ʚʠʢʦʥʘʥʥʽ ʙʝʟ ʟʫʧʠʥʢʠ ʧʦʪʦʢʫ ʚʦʜʠ ʫ ʚʠʪʨʘʪʦʤʽʨʘʭ ʜʽʘʤʝʪʨʘʤʠ ʚʽʜ  
200ʤʤ ʜʦ 1200 ʤʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʚʽʨʢʠ ʘʙʦ ʜʣʷ ʨʝʤʦʥʪʫ ʽ ʟʘʤʽʥʠ ʮʠʭ ʜʘʪʯʠʢʽʚ. 

 

5 ʄʝʪʦʜʠʢʘ  ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ   ʪʨʫʙʦʧʨʦʚʦʜʽ   ʚʨʽʟʥʦʛʦ   ʢʦʤʧʣʝʢʪʫ  ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ  ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ 

(ʜʘʪʯʠʢʽʚ) ʚʠʪʨʘʪʠ ʧʨʠ ʦʜʥʦʧʨʦʤʝʥʝʚʦʤʫ ʟʦʥʜʫʚʘʥʥʽ ʧʦʪʦʢʫ ʐɯʄʅ.400625.001 ʀ1 

ʄʽʩʪʠʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʦʧʠʩʫʻ ʧʨʦʮʝʜʫʨʫ ʚʨʽʟʢʠ ʧʘʨʠ ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ ʚ ʛʦʪʦʚʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 

200 ʤʤ ʜʦ 1000 ʤʤ. 

 
6 ʄʝʪʦʜʠʢʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʽ ʚʨʽʟʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ (ʜʘʪ-ʢʽʚ) 

ʚʠʪʨʘʪʠ ʧʨʠ ʜʚʦʧʨʦʤʝʥʝʚʦʤʫ ʟʦʥʜʫʚʘʥʥʽ ʧʦʪʦʢʫ ʐɯʄʅ.400625.002 ʀ1. 

ʄʽʩʪʠʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʧʨʦʮʝʜʫʨʫ ʚʨʽʟʢʠ ʜʚʦʭ ʧʘʨ ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ ʚ ʛʦʪʦʚʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 

400ʤʤ ʜʦ 1200ʤʤ ʧʨʠ ʜʚʦʧʨʦʤʝʥʝʚʦʤʫ ʟʦʥʜʫʚʘʥʥʽ. 

 
 

ʉʠʩʪʝʤʘ ʷʢʦʩʪʽ ʬʽʨʤʠ "ʉɽʄʇɸʃ ʂʦ ʃʊɼ" ʩʝʨʪʠʬʽʢʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ ISO 9001: 2015, ISO 14001: 2015, ISO 18001: 2007. 

 

ʊʆɺ çʌɯʈʄɸç ʉɽʄʇɸʃ ʂʦ ʃʊɼ è: 

 

03062, ʤ. ʂʠʾʚ, ʚʫʣ.  ʂʫʣʽʙʽʥʘ, 3. 
 

ʊʝʣ. / ʌʘʢʩ: (044) 239-21-97, 239-21-98. 
 

info@sempal.com 
 

www.sempal.com 

mailto:info@sempal.com
http://www.sempal.com/
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ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʩʢʦʨʦʯʝʥʴ 

 
ʈʋ - ʚʠʪʨʘʪʦʤʽʨʥʘ ʜʽʣʷʥʢʘ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʜʘʪʯʠʢʘʤʠ ʚʠʪʨʘʪʠ ɼʈ. 

ʊʉ - ʪʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯ ʦʧʦʨʫ. 

ʊʉʇ-ʉ - ʪʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯ ʦʧʦʨʫ ʧʣʘʪʠʥʦʚʠʡ ʚʠʨʦʙʥʠʮʪʚʘ ʬʽʨʤʠ çʉɽʄʇɸʃ ʂʦ ʃʊɼè. 

ɼʈ - ʜʘʪʯʠʢ ʚʠʪʨʘʪʠ. 

ɼʊ - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɼɼ - ʜʘʪʯʠʢ ʪʠʩʢʫ. 

DN - ʥʦʤʽʥʘʣʴʥʠʡ ʜʽʘʤʝʪʨ, ʚʢʘʟʫʻʪʴʩʷ ʚ ʤʤ. 

ʈN (ʘʙʦ ʈʫ) - ʥʦʤʽʥʘʣʴʥʠʡ ʫʤʦʚʥʠʡ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ. 

ʇʂ - ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʝʨ. 

ʇɯ - ʧʨʦʧʦʨʮʽʡʥʦ-ʽʥʪʝʛʨʘʣʴʥʠʡ ʟʘʢʦʥ ʨʝʛʫʣʶʚʘʥʥʷ 

ʋʉɼ - ʧʨʠʩʪʨʽʡ ʟʥʽʤʘʥʥʷ ʜʘʥʠʭ 

ʄɼɺʇ - ʤʝʞʘ ʜʦʧʫʩʪʠʤʦʾ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ. 



5  

1 ʇʨʠʟʥʘʯʝʥʥʷ 

 
ʊʝʧʣʦʣʽʯʠʣʴʥʠʢʠ ʉɺʊʋ-10ʄ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʧʫʱʝʥʦʾ ʘʙʦ 

ʩʧʦʞʠʪʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ ʽ ʦʙôʻʤʫ ʪʝʧʣʦʥʦʩʽʷ. ʃʽʯʠʣʴʥʠʢʠ ʚʠʤʽʨʶʶʪʴ ʪʘʢʦʞ 

ʦʙôʻʤ, ʤʘʩʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʽ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ʪʝʧʣʦʥʦʩʽʷ, ʚʦʜʠ ʘʙʦ ʨʽʜʠʥ ʟ 

ʨʦʟʤʽʨʘʤʠ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʥʝ ʙʽʣʴʰʝ 200 ʤʢʤ ʽ ʤʘʩʦʶ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʥʝ 

ʙʽʣʴʰʝ 500 ʤʛ/ʣ (ʜʘʣʽ ʧʦ ʪʝʢʩʪʫ - ʪʝʧʣʦʥʦʩʽʡ). 

ʃʽʯʠʣʴʥʠʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʟʘʩʦʙʽʚ 

ʚʽʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʉʝʨʪʠʬʽʢʘʪ UA.TR.001 120 17 Rev.0 (ʜʣʷ ʚʽʨʽʘʥʪʽʚ 

ʧʦʩʪʘʚʢʠ 1,1/1,3 ï UA.TR.001 121 17 Rev.0), ɼʉʊʋ EN 1434: 2014, ɼʉʊʋ 3339-

96 çʊʝʧʣʦʣʽʯʠʣʴʥʠʢʠ. ɿʘʛʘʣʴʥʠ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠè.  

ʃʽʯʠʣʴʥʠʢʠ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʜʣʷ ʧʦʪʨʝʙ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʪʘ ʥʘ 

ʝʢʩʧʦʨʪ. 
 

2 ɺʢʘʟʽʚʢʘ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ 

 
2.1 ʂʦʥʩʪʨʫʢʮʽʷ ʣʽʯʠʣʴʥʠʢʽʚ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɻʆʉʊ 12.2.003. 

2.2 ɿʘ ʩʧʦʩʦʙʦʤ ʟʘʭʠʩʪʫ ʣʶʜʠʥʠ ʚʽʜ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ 
ʧʨʠʣʘʜʠ ʟ ʥʘʧʨʫʛʦʶ ʞʠʚʣʝʥʥʷ 220ɺ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʘʩʫ I, ʣʽʯʠʣʴʥʠʢʠ ʟ 

ʥʘʧʨʫʛʦʶ ʞʠʚʣʝʥʥʷ 36ɺ ʘʙʦ 24ɺ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʘʩʫ III  ʧʦ ɻʆʉʊ 12.2.007.0 

2.3 ɿʘ ʚʠʤʦʛʘʤʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʣʽʯʠʣʴʥʠʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ɻʆʉʊ 

12.1.004. 

2.4 ɽʣʝʢʪʨʠʯʥʘ ʽʟʦʣʷʮʽʷ ʩʠʣʦʚʠʭ ʣʘʥʮʶʛʽʚ ʣʽʯʠʣʴʥʠʢʽʚ ʟ ʥʘʧʨʫʛʦʶ 

ʞʠʚʣʝʥʥʷ 220 ɺ ʚʠʪʨʠʤʫʻ ʙʝʟ ʧʦʰʢʦʜʞʝʥʴ ʚʧʣʠʚ ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ ʥʘʧʨʫʛʠ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʟʽ ʟʥʘʯʝʥʥʷʤ 2100ɺ ʧʨʦʪʷʛʦʤ 1 ʭʚ. 

2.5 ɽʣʝʢʪʨʠʯʥʘ ʽʟʦʣʷʮʽʷ ʩʠʣʦʚʠʭ ʣʘʥʮʶʛʽʚ ʣʽʯʠʣʴʥʠʢʽʚ ʟ ʥʘʧʨʫʛʦʶ 

ʞʠʚʣʝʥʥʷ 36 ɺ ʘʙʦ 24 ɺ ʚʠʪʨʠʤʫʻ ʙʝʟ ʧʦʰʢʦʜʞʝʥʴ ʚʧʣʠʚ ʥʘʧʨʫʛʠ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ ʟʽ ʟʥʘʯʝʥʥʷʤ 700 ɺ ʧʨʦʪʷʛʦʤ 1 ʭʚ. 

2.6 ɽʣʝʢʪʨʠʯʥʘ ʽʟʦʣʷʮʽʷ ʩʠʣʦʚʠʭ ʣʘʥʮʶʛʽʚ ʱʠʪʢʘ ʧʨʠʣʘʜʦʚʦʛʦ ʚʠʪʨʠʤʫʻ 
ʙʝʟ ʧʦʰʢʦʜʞʝʥʴ ʚʧʣʠʚ ʥʘʧʨʫʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟʽ ʟʥʘʯʝʥʥʷʤ 1500 ɺ ʧʨʦʪʷʛʦʤ 1 

ʭʚ. 

2.7 ɽʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʽʟʦʣʷʮʽʾ ʩʠʣʦʚʠʭ ʣʘʥʮʶʛʽʚ ʣʽʯʠʣʴʥʠʢʽʚ ʟ ʥʘʧʨʫʛʦʶ 
ʞʠʚʣʝʥʥʷ 220 ɺ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ: 

20 ʄʆʤ - ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20 Á ʉ ʽ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ ʜʦ 80%; 

1 ʄʆʤ - ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 35 Á ʉ ʽ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ 95%. 

2.8 ɽʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʽʟʦʣʷʮʽʾ ʩʠʣʦʚʠʭ ʣʘʥʮʶʛʽʚ ʣʽʯʠʣʴʥʠʢʽʚ ʟ ʥʘʧʨʫʛʦʶ 

ʞʠʚʣʝʥʥʷ 36 ɺ ʘʙʦ 24 ɺ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 1 ʄʆʤ. 

2.9 ɽʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʤʽʞ ʟʘʟʝʤʣʶʚʘʣʴʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʪʨʴʦʭʧʦʣʶʩʥʦʾ 

ʚʠʣʢʠ ʢʘʙʝʣʶ ʞʠʚʣʝʥʥʷ ʽ ʤʝʪʘʣʝʚʠʤʠ ʯʘʩʪʠʥʘʤʠ ʢʦʨʧʫʩʫ ʦʙʯʠʩʣʶʚʘʯʘ - ʥʝ 

ʙʽʣʴʰʝ 0.1 ʆʤ. 

ɽʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʤʽʞ ʟʘʟʝʤʣʶʚʘʣʴʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʪʨʠʧʦʣʶʩʥʠʭ 

ʨʦʟʝʪʦʢ ʱʠʪʢʘ ʧʨʠʣʘʜʦʚʦʛʦ ʪʘ ʡʦʛʦ ʢʦʨʧʫʩʦʤ ʤʘʻ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 0.1 ʆʤ. 
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2.10 ʇʨʠ ʨʦʙʦʪʽ ʟ ʣʽʯʠʣʴʥʠʢʘʤʠ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʜʽʶʯʠʭ ʧʨʘʚʠʣ 
ʧʦ ʪʝʭʥʽʮʽ ʙʝʟʧʝʢʠ ʧʨʠ ʨʦʙʦʪʽ ʟ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʤʠ. 

ʋʚʘʛʘ! ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ 

ʣʽʯʠʣʴʥʠʢʽʚ ʟ ʥʘʧʨʫʛʦʶ ʞʠʚʣʝʥʥʷ 36 ɺ ʘʙʦ 24 ɺ, ʚʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʦʙʤʦʪʢʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʛʘʣʴʚʘʥʽʯʥʦ ʨʦʟʚ'ʷʟʘʥʽ ʽ ʤʽʞ ʥʠʤʠ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʦʜʚʽʡʥʘ ʘʙʦ ʧʦʩʠʣʝʥʘ ʽʟʦʣʷʮʽʷ. 

3 ʊʝʭʥʽʯʥʽ ʜʘʥʽ 

 
3.1 ʃʽʯʠʣʴʥʠʢʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʤʝʞ ʜʦʧʫʩʪʠʤʦʾ 

ʧʦʭʠʙʢʠ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʧʣʦʪʠ, ʦʙ'ʻʤʫ ʽ ʤʘʩʠ ʪʝʧʣʦʥʦʩʽʷ, ʽ ʜʽʘʧʘʟʦʥʫ 

ʦʙ'ʻʤʥʠʭ ʚʠʪʨʘʪ, ʚ ʷʢʦʤʫ ʟʜʽʡʩʥʶʶʪʴʩʷ ʮʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ: ʄ1 (ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ/ʤʘʩʠ Ñ1%) ʽ ʄ2 

(ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ/ʤʘʩʠ  Ñ2%). 

3.2 ʃʽʯʠʣʴʥʠʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʢʦʥʘʥʥʶ ʋʍʃ 4 ʧʦ ɻʆʉʊ 15150. ʇʦ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʣʽʯʠʣʴʥʠʢʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʚʠʢʦʥʘʥʥʷ ɺ4 ʧʦ ɻʆʉʊ 12997, ʧʨʠ ʮʴʦʤʫ: 

- ʦʙʯʠʩʣʶʚʘʯʽ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʪʝʤʧʝʨʘʪʫʨ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ 

+ 5Áʉ ʜʦ +55Áʉ; 

- ʈʋ ʽ ʊʉʇ ʚʽʜ - 40Áʉ ʜʦ + 70Áʉ ʽ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ ʥʝ ʙʽʣʴʰʝ 95%. 

3.3 ʃʽʯʠʣʴʥʠʢʠ ʤʦʞʫʪʴ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚʘʭ: 

- ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ʚʽʜ 84,0 ʜʦ 106,7 ʢʇʘ; 

- ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ ʥʝ ʙʽʣʴʰʝ 95%; 

- ʥʘʧʨʫʟʽ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ: 

- 220 ɺ (187 ... 242 ɺ, ʯʘʩʪʦʪʦʶ (50 Ñ 1) ɻʮ; 

- ʘʙʦ (36 Ñ 5.4) ɺ, ʯʘʩʪʦʪʦʶ (50 Ñ 1) ɻʮ; 

- ʘʙʦ (24 Ñ 3.6) ɺ, ʯʘʩʪʦʪʦʶ (50 Ñ 1) ɻʮ. 

3.4 ʃʽʯʠʣʴʥʠʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʊʋ ʋ 33.224579476.004-2001. 

ʃʽʯʠʣʴʥʠʢʠ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɼʉʊʋ ɯɽʉ 

61326-1. 

3.5 ʄʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʘʥʘʣʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʦʙʯʠʩʣʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.1 

ʊʘʙʣʠʮʷ 3.1 

ʅʘʟʚʘ ʢʘʥʘʣʫ ʂʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ ʇʨʠʤʽʪʢʘ 
ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʘʥʘʣ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ 

ʜʦ 2ʭ ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʨʦʤʝʥʽʚ ʚ ʈʋ 

ɯʤʧʫʣʴʩʥʠʡ ʢʘʥʘʣ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʙôʻʤʫ 

2  

ʂʘʥʘʣ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ 

5  

ʂʘʥʘʣ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ 2  

ʂʘʥʘʣ ʦʙʯʠʩʣʝʥʥʷ ʜʦ 2ʭ ɿʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ ʽ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʤʝʥʽʚ ʚ ʈʋ 

3.6 ʃʽʯʠʣʴʥʠʢ ʤʘʻ ʥʝʟʘʣʝʞʥʽ ʢʘʥʘʣʠ ʦʙʯʠʩʣʝʥʥʷ. ʂʘʥʘʣ ʦʙʯʠʩʣʝʥʥʷ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ, ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ  ʚʠʤʽʨʶʚʘʥʠʭ  ʪʝʧʣʘ, ʦʙôʻʤʫ, ʤʘʩʠ, ... ʂʦʞʝʥ  ʟ ʢʘʥʘʣʽʚ    ʦʙʯʠʩʣʝʥʥʷ 
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ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʥʘʥʥʷ. ɺʽʜʤʽʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʥʷ ʽ ʢʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʙʣʦʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʘʥʘʣʦʤ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 3.2, 3.3 ʽ ʚ ɼʦʜ. ɹ. 

 
ʊʘʙʣʠʮʷ 3.2 

ɺʽʜʤʽʥʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ 

ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ 

1 1/1 2 2/1 2/2 4 5 7 9 10 11 11/1 12 

1  ʂʽʣʴʢʽʩʪʴ ʈʋ 1 1 1 1 1 2 2 2 2 2 2 2 2 

2  ʂʽʣʴʢʽʩʪʴ ʊʉ 1 ï 2 2 1 2 2 3 4 3 4 3 2 

3 ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚ 
ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ 

- - + + - + + + + + + + + 

4 ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʭʦʣʦʜʥʦʾ 
ʚʦʜʠ 

- - - - - - - + + - + + - 

5 ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʠʩʪʝʤʽ 
ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

- - - - - - - - - + + - - 

6 ɺʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ ʪʝʧʣʦʥʦʩʽʷ ʚ 
ʧʦʜʘʚʘʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ 

+ + + - + + + + + + + + + 

7 ɺʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ ʪʝʧʣʦʥʦʩʽʷ ʚ 
ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ 

- - - + - + + + - + + + + 

8 ɺʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ 
ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

+ + - - - - - - - - - - - 

9  ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʪʠ ʦʧʘʣʝʥʥʷ - - + + + + + + + + + + + 

10 ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʪʠ ɻɺʇ - - - - - - - - - + + + + 

11 ɯʥʜʠʢʘʮʽʷ ʚʠʪʦʢʫ ʚʦʜʠ - - - - - + + + - + + + + 

12 ɺʠʤʽʨ. ʦʙʩʷʛʫ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʾ ʚʦʜʠ - - - - - - - - + - - - - 

ʇʨʠ ʢʦʤʧʣʝʢʪʘʮʽʾ ʣʽʯʠʣʴʥʠʢʘ ʈʋ ʟ ʜʚʦʤʘ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʦʤʝʥʷʤʠ ʤʦʞʣʠʚʘ ʨʝʘʣʽʟʘʮʽʷ ʪʽʣʴʢʠ ʪʘʢʠʭ 

ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ, ʚ ʷʢʠʭ ʚʠʪʨʘʪʘ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʦʜʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ. 

ʄʦʞʣʠʚʽ ʙʫʜʴ-ʷʢʽ ʢʦʤʙʽʥʘʮʽʾ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʥʷ ʟ 

ʥʘʩʪʫʧʥʠʤ ʦʙʤʝʞʝʥʥʷʤ: ʧʝʨʰʠʡ ʢʘʥʘʣ ʦʙʯʠʩʣʝʥʥʷ ʟʘʚʞʜʠ ʧʦʚʠʥʝʥ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʤʝʥʰʝ ʢʘʥʘʣʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʽʞ ʜʨʫʛʠʡ ʢʘʥʘʣ. 

ʋ ʪʘʙʣʠʮʽ 3.3 ʥʘʚʝʜʝʥʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚʘʨʽʘʥʪʠ ʧʦʩʪʘʚʢʠ 

ʣʽʯʠʣʴʥʠʢʘ ʽ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʴ. 
ʊʘʙʣʠʮʷ 3.3 

ɺʘʨʽʘʥʪ ʧʦʩʪʘʚʢʠ ʣʽʯʠʣʴʥʠʢʘ 

1 ʘʙʦ 1/1.  ʆʜʠʥ ʚʦʜʦʣʽʯʠʣʴʥʠʢ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤ ʽ ʙʝʟ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

2. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʟʘʢʨʠʪʦʾ ʩʠʩʪʝʤʠ 

2/1. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʟʘʢʨʠʪʦʾ ʩʠʩʪʝʤʠ  ʟ  ʈʋ ʚ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ 

2/2.  ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ  ʜʣʷ ʟʘʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʙʝʟ  ʚʠʤʽʨʶʚʘʥʥʷ  ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʚʦʨʦʪʥʦʤʫ 

ʪʨʫʙʦʧʨʦʚʦʜʽ 

3. ɼʚʘ ʚʦʜʦʣʽʯʠʣʴʥʠʢʘ 

4. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʚʽʜʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʙʝʟ ʚʠʤʽʨʶʚʘʥʥʷ tʭʚ 

5. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʟʘʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʦʜʦʣʽʯʠʣʴʥʽʢʦʤ 

6. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʟʘʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʟ ʥʝʟʘʣʝʞʥʠʤ ʚʦʜʦʣʽʯʠʣʴʥʠʢʦʤ 

7. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʚʽʜʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤ tʭʚ 

8. ɼʚʘ ʥʝʟʘʣʝʞʥʠʭ ʪʝʧʣʦʣʽʯʠʣʴʥʠʢʘ ʜʣʷ ʟʘʢʨʠʪʦʾ ʩʠʩʪʝʤʠ 

9. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʜʞʝʨʝʣʘ ʪʝʧʣʘ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤ ʧʽʜʞʠʚʣʝʥʥʷ 

10. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʚʽʜʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʟ ʚʽʜʙʦʨʦʤ ɻɺʇ ʙʝʟ ʪʨʫʙʦʧʨʦʚʦʜʫ ʍɺ 

11. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʚʽʜʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʟ ʚʽʜʙʦʨʦʤ ɻɺʇ ʟ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʍɺ 



8  

ɺʘʨʽʘʥʪ ʧʦʩʪʘʚʢʠ ʣʽʯʠʣʴʥʠʢʘ 

11/1. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʚʽʜʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʟ ʚʽʜʙʦʨʦʤ ɻɺʇ ʟ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʍɺ ʙʝʟ 

ʚʠʤ̔ʨʶʚʘʥʥʷ ʪʝʤʧ. ɻɺʇ 

12. ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʚʽʜʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʟ ʚʽʜʙʦʨʦʤ ɻɺʇ ʙʝʟ ʪʨʫʙʦʧʨʦʚʦʜʫ ʍɺ ʽ ʙʝʟ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧ. ɻɺʇ 

ɺʘʨʽʘʥʪʠ 10 ï 12 ʚ ʋʢʨʘʾʥʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. 

3.7 ɿʘ ʦʢʨʝʤʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʜʦ ʩʢʣʘʜʫ ʣʽʯʠʣʴʥʠʢʽʚ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʦʜʠʥ 
ʘʙʦ ʜʚʘ ɼɼ, ʱʦ ʧʝʨʝʪʚʦʨʶʶʪʴ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ʫ ʧʨʦʧʦʨʮʽʡʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʠʛʥʘʣ. 

3.8 ɼʦ ʩʢʣʘʜʫ ʣʽʯʠʣʴʥʠʢʽʚ ʤʦʞʝ ʚʭʦʜʠʪʠ ʜʦ ʧ'ʷʪʠ ʊʉ. ɼʦʜʘʪʢʦʚʽ ʊʉ, ʷʢʽ  
ʥʝ ʟʘʜʽʷʥʽ ʚ ʢʘʥʘʣʘʭ ʦʙʯʠʩʣʝʥʥʷ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʚʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

3.9 ɼʦ ʣʽʯʠʣʴʥʠʢʘ ʤʦʞʫʪʴ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ ʜʚʦʭ ʟʦʚʥʽʰʥʽʭ ʚʠʪʨʘʪʦʤʽʨʽʚ ʟ 

ʽʤʧʫʣʴʩʥʠʤʠ ʚʠʭʦʜʘʤʠ. ʃʽʯʠʣʴʥʠʢ ʩʧʽʣʴʥʦ ʟ ʟʦʚʥʽʰʥʽʤʠ ʚʠʪʨʘʪʦʤʽʨʘʤʠ 

ʚʽʜʦʙʨʘʞʘʻ ʥʘʢʦʧʠʯʝʥʥʷ ʦʙôʻʤʫ, ʚʠʚʦʜʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʽʥʜʠʢʘʪʦʨʽ ʽ ʟʙʝʨʽʛʘʻ ʾʭ 

ʚ ʘʨʭʽʚʽ. 

ʄʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʣʽʯʠʣʴʥʠʢʠ ʟ ʚʠʭʦʜʘʤʠ ʪʠʧʫ çʚʽʜʢʨʠʪʠʡ 

ʢʦʣʝʢʪʦʨè, ʘʙʦ ʟ ʘʢʪʠʚʥʠʤʠ ʚʠʭʦʜʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʚʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʜʣʷ 

ʘʢʪʠʚʥʠʭ ʚʠʭʦʜʽʚ 10 ɺ. ʄʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʚʭʽʜʥʠʭ ʽʤʧʫʣʴʩʽʚ - 1000 ɻʮ. 

3.10 ʃʽʯʠʣʴʥʠʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚ ʩʠʩʪʝʤʽ ʦʜʠʥʠʮʴ 
ʉɻʉ (ɻʢʘʣ/ʛʦʜ, ɻʢʘʣ, ʢʛʩ/ʩʤ2) ʘʙʦ ʉɯ (ʄɺʪ, ɻɼʞ, ʄʇʘ). ʂʦʨʠʩʪʫʚʘʯ ʩʘʤ ʚʠʙʠʨʘʻ 

ʥʝʦʙʭʽʜʥʠʡ ʨʝʞʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʡʦʛʦ ʚ ʧʨʦʮʝʩʽ ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ. ʊʝ ʞ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʦʙôʻʤʫ (ʤʘʩʠ) ʽ ʚʠʪʨʘʪ - ʤ3 (ʪ) ʽ ʤ3/ʛʦʜ  (ʪ/ʛʦʜ). 

ʅʘʜʘʣʽ ʚ ʦʧʠʩʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ ʩʠʩʪʝʤʠ ʦʜʠʥʠʮʴ ʉɻʉ. 

3.11 ʆʙʯʠʩʣʶʚʘʯ ʟʙʝʨʽʛʘʻ ʚ ʧʘʤ'ʷʪʽ ʘʨʭʽʚʥʽ ʜʘʥʽ ʧʨʦ ʚʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷʭ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʪʘ ʦʙ'ʻʤʫ (ʘʙʦ ʤʘʩʠ) ʪʝʧʣʦʥʦʩʽʷ, ʯʘʩʫ ʥʘʧʨʘʮʶʚʘʥʥʷ ʪʘ ʧʨʦʩʪʦʶ, 

ʘ ʪʘʢʦʞ ʧʨʦ ʩʝʨʝʜʥʽ ʚʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ: 

ʟʘ ʛʦʜʠʥʫ - ʧʨʦʪʷʛʦʤ 100 ʧʦʧʝʨʝʜʥʽʭ ʜʽʙ (ʧʦʛʦʜʠʥʥʠʡ ʘʨʭʽʚ); 

ʟʘ ʜʦʙʫ - ʧʨʦʪʷʛʦʤ 3 ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ (ʧʦʜʦʙʦʚʠʡ ʘʨʭʽʚ). 

ɺʩʷ ʟʙʝʨʝʞʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʚʠʤʽʨʶʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʙʫʪʠ  

ʧʝʨʝʜʘʥʽ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩʠ ʟʚ'ʷʟʢʫ (RS232, RS485, ...). 

3.12 ɼʽʘʧʘʟʦʥʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʚʢʘʟʘʥʽ ʚ ʊʘʙʣ. 3.4. 
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ʊʘʙʣʠʮʷ 3.4 

 

 

5ƴΣͣͣ 

˽͎ͦͪͦ 
;͙͍ͯͭͦͫͭ͜͡ ͊͘ 
͍͙ͭͪ͊ͭͦΌ 

qmΣ ͣоκ͎ͦ͒ 

˹͙͗ͤΎ 
͔ͣ͗͊ 
͍͙͙ͭͪ͊ͭ 

qiΣ ͣоκ͎ͦ͒ 

˨͍͎͙͍ͦͦͭͪ͊͊͡ 
͍͙ͭͪ͊ͭ͊ 

qpΣ ͣоκ͎ͦ͒ 

ˤ͔ͪͻͤΎ 
͔ͣ͗͊ 
͍͙͙ͭͪ͊ͭ 

qsΣ ͣоκ͎ͦ͒ 

˥͙ͪ͊ͤ;ͤ͊ ͍͙ͭͪ͊ͭ͊ 
ό͙ͣ͊ͫͣ͊͟͡Έͤ͊ 
͍͙ͭͪ͊ͭ͊Σ ΅ͦ 

͔͔͍͙ͨͪ΅ͯΊ  qs, 
ͣ3κ͎ͦ͒ 

˽͔͔ͪͻ͒ͤ͊͜ 
͍͙ͭͪ͊ͭ͊ 

qtΣ ͣ3κ͎ͦ͒Σ 
͙͍͒Φ ˽͙ͪͣͭͯ͜͟ 

 

20 0,03 0,06 6,3 7,9 10 0.12 

25 0,05 0,10 10 12,5 16 0.2 

32 0,13 0,25 25 31,3 35 0.6 

40 0,20 0,40 40 50,0 60 0.8 

50 0,32 0,63 63 78,8 90 1.4 

65 0,50 1,00 100 125 150 2.4 

80 0,80 1,60 160 200 240 3.6 

100 1,25 2,50 250 313 360 5.7 

125 2,00 4,00 400 500 900 8.8 

150 3,15 6,30 630 788 1200 12.7 

200 5 10,00 1000 1250 2200 23 

250 10 20,00 2000 2500 3500 35 

300 12,5 25 2500 3125 5000 51 

350 17,5 35 3500 4375 7000 69 

400 20,0 40 4000 5000 9000 90 

500 31,5 63 6300 7875 14000 141 

600 50 100 10000 12500 20000 

1875 

204 

700 70 140 14000 17500 28000 277 

800 80 160 16000 20000 36000 362 

900 115 230 23000 28750 46000 458 

1000 140 285 28500 35625 56000 565 

1200 200 400 40000 50000 80000 820 

ʇʨʠʤ̔ʪʢʘ.  ɼʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ɼʉʊʋ 3339: Qmin = qi; Qt = qt; Qmax = qs,  ʧʧ.3.18 ï 3.20. 

 

3.13 ʋ ɼʦʜʘʪʢʫ ɼ, ʪʘʢʦʞ ʚ çɯʥʩʪʨʫʢʮʽʾ ʤʦʥʪʘʞʫ ʪʘ ʚʚʝʜʝʥʥʶ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʣʽʯʠʣʴʥʠʢʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʉɺʊʋ-10ʄè ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʈʋ, ʘ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʜʽʣʷʥʦʢ ʈʋ. 

ʊʨʘʧʣʷʶʪʴʩʷ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʈʋ: 

- ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ʪʝʧʣʦʥʦʩʽʷ ʚ ʧʦʨʦʞʥʠʥʽ ʈʋ: 

- ʜʣʷ ʈʋ600 ʽ ʥʠʞʯʝ - 1.6 ʄʇʘ (16 ʢʛʩ / ʩʤ2); 

- ʜʣʷ ʈʋ700 ʽ ʚʠʱʝ - 2.5 ʄʇʘ (25 ʢʛʩ / ʩʤ2); 

- ʚʠʤʽʨʶʚʘʣʴʥʘ ʜʽʣʷʥʢʘ ʜʦ ʈʋ150 ʚʢʣʶʯʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʥʝʨʞʘʚʽʶʯʦʾ 
ʩʪʘʣʽ;  ʚʽʜ ʈʋ200 ʽ ʚʠʱʝ ʟ ʟʚʠʯʘʡʥʦʾ ʩʪʘʣʽ, ʟ ʥʝʨʞʘʚʽʡʢʠ - ʥʘ ʟʘʤʦʚʣʝʥʥʷ; 

- ʜʣʷ ʢʦʞʥʦʛʦ ʈʋ ʟ ʨʷʜʫ ʈʋ20, ʈʋ25, ʈʋ32, ʈʋ40 ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ 
ʢʨʽʧʣʝʥʥʷ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʥʘ ʪʨʫʙʦʧʨʦʚʽʜ: ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʢʠʜʥʠʭ ʛʘʡʦʢ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʰʧʠʣʴʦʢ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʦʣʪʦʚʠʭ ʟ'ʻʜʥʘʥʴ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮ ʬʣʘʥʮʽʚ; ʨʷʜʠ ʈʋ DN 50 ʽ ʚʠʱʝ ʚʠʢʦʥʫʶʪʴʩʷ ʪʽʣʴʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʬʣʘʥʮʽʚ ʟ ʙʦʣʪʦʚʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ; 

- ʚ ʦʜʥʦʧʨʦʤʝʥʝʚʠʭ ʈʋ200 ʽ ʚʠʱʝ ʤʦʜʠʬʽʢʘʮʽʾ ʄ2 ʻ ʜʚʘ ʜʦʜʘʪʢʦʚʠʭ 
ʚʽʜʚʝʜʝʥʥʷ (çʜʦʜʘʪʢʦʚʠʡ ʧʨʦʤʽʥʴè) ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʜʚʦʭ ʨʝʟʝʨʚʥʠʭ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ  ɼʈ;    ʪʘʢʘ  ʢʦʥʩʪʨʫʢʮʽʷ  ʥʝʦʙʭʽʜʥʘ  ʜʣʷ  ʪʦʛʦ,  ʱʦʙ  ʧʨʠ  ʚʽʜʤʦʚʽ 
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ʦʜʥʦʛʦ ʘʙʦ ʦʙʦʭ ʦʩʥʦʚʥʠʭ ɼʈ ʤʦʞʥʘ ʙʫʣʦ ʰʣʷʭʦʤ ʧʝʨʝʢʦʤʫʪʘʮʽʾ ʢʘʙʝʣʽʚ ʟ 

ʦʩʥʦʚʥʦʾ ʧʘʨʠ ɼʈ ʥʘ ʨʝʟʝʨʚʥʫ ʧʨʦʜʦʚʞʫʚʘʪʠ ʨʦʙʦʪʫ ʚʫʟʣʘ ʦʙʣʽʢʫ ʙʝʟ ʟʫʧʠʥʢʠ 

ʧʦʪʦʢʫ ʚʦʜʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ; 

- ʈʋ200 ʽ ʚʠʱʝ ʤʦʜʠʬʽʢʘʮʽʾ ʄ1 ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʜʚʦʭʧʨʦʤʝʥʝʚʦʤʫ, 

ʜʚʫʭʭʦʨʜʦʚʦʤʫ, ʚʘʨʽʘʥʪʽ, ʧʨʠ ʮʴʦʤʫ ʈʋ ʤʘʻ ʚʽʩʽʤ ʚʽʜʚʦʜʽʚ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ ʽ ʯʦʪʠʨʴʦʭ ʨʝʟʝʨʚʥʠʭ ɼʈ; 

- ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʨʝʛʫʣʷʨʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʽʚ ʚʦʣʦʛʠ ʘʙʦ ʘʚʘʨʽʡʥʠʭ 
ʟʘʪʦʧʣʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ɼʈ ʪʘ ʊʉʇ-ʉ ʚ ʛʝʨʤʝʪʠʯʥʦʤʫ ʚʠʢʦʥʘʥʥʽ; 

- ʻ ʩʧʝʮʽʘʣʴʥʽ ʰʣʶʟʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ɼʈ ʜʣʷ ʈʋ200 ʽ ʚʠʱʝ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 
ʚʠʨʦʙʣʷʪʠ ʚʠʣʫʯʝʥʥʷ ʪʘ ʫʩʪʘʥʦʚʢʫ ɼʈ ʧʽʜ ʪʠʩʢʦʤ ʙʝʟ ʟʫʧʠʥʢʠ ʧʦʪʦʢʫ ʚʦʜʠ ʚ 

ʪʨʫʙʦʧʨʦʚʜ̔ ʽ ʙʝʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ɼʈ. 

ʂʦʥʩʪʨʫʢʮʽʾ ʛʝʨʤʝʪʠʯʥʠʭ ʽ ʰʣʶʟʦʚʠʭ ɼʈ ʽ ʊʉʇ-ʉ ʚʠʢʣʘʜʝʥʽ ʚ çʇʦʩʽʙʥʠʢʫ 

ʟ ʤʦʥʪʘʞʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ ʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʨʦʙʦʪʠ ʚ ʦʩʦʙʣʠʚʠʭ ʫʤʦʚʘʭè. 

ɼʣʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʭʦʣʦʜʥʦʾ ʽ ʛʘʨʷʯʦʾ ʚʦʜʠ ʟ ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 

200 ʤʤ ʽ ʚʠʱʝ ʪʘ ʨʦʙʦʯʠʤ ʪʠʩʢʦʤ ʜʦ 2.5 ʄʇʘ (25 ʢʛʩ/ʩʤ2) ʤʦʞʣʠʚʝ  

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʨʽʟʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʦʜʥʽʻʾ ʘʙʦ ʜʚʦʭ ʧʘʨ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʚ ʫʞʝ ʧʨʦʢʣʘʜʝʥʽ ʪʨʫʙʠ. 

ɭ çʄʝʪʦʜʠʢʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʽ ʚʨʽʟʥʦʛʦ ʢʦʤʧʣʝʢʪʫ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ (ʜʘʪʯʠʢʽʚ) ʚʠʪʨʘʪʠè. 

3.14 ɺʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʈʋ ʚʽʜ ʈʋ20 ʜʦ ʈʋ50 ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.3.1 
 

ʈʠʩʫʥʦʢ 3.1.  ɺʪʨʘʪʠ ʪʠʩʢʫ ʜʣʷ ʈʋ-20 ... ʈʋ-50. 

 

ɿʥʘʯʝʥʥʷ ʚʪʨʘʪ ʪʠʩʢʫ ʜʣʷ ʚʩʽʭ ʪʠʧʦʨʦʟʤʽʨʽʚ ʈʋ ʚʽʜ ʈʋ65 ʽ ʚʠʱʝ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʠʪʨʘʪʽ qs ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 0.085 ʢʛʩ / ʩʤ2. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʪʠʩʢʫ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ʣʽʯʠʣʴʥʠʢʦʤ, 4 ʄʇʘ. 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʚʽʜ 0Áʉ ʜʦ 150Áʉ. ɼʽʘʧʘʟʦʥ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ (ʷʢʽ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʽ ʚ ʦʙʯʠʩʣʝʥʥʽ ʪʝʧʣʘ) ʪʝʤʧʝʨʘʪʫʨ 

ʚʽʜ -49Áʉ ʜʦ 150Áʉ. ʃʽʯʠʣʴʥʠʢ ʚʠʤʽʨʶʻ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ ʧʨʠ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ 

ʪʝʧʣʦʥʦʩʽʷ ʚ ʧʦʜʘʚʘʣʴʥʦʤʫ ʪʘ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʘʭ (æʊ) ʚʽʜ 0Üʉ ʜʦ 150Áʉ. 
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ɺ ʜʽʘʧʘʟʦʥʽ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 2.5Üʉ ʜʦ 150Áʉ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʥʦʨʤʫʻʪʴʩʷ. 

ʊʠʧʠ, ʨʦʟʤʽʨʠ ʽ ʤʘʩʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʊʉʇ-ʉ ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ɽ. 

3.15 ɯʥʬʦʨʤʘʮʽʡʥʽ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ ʣʽʯʠʣʴʥʠʢʘ: 

ʊʘʙʣʠʮʷ 3.5 

ʂʘʥʘʣ ʟʚ'ʷʟʢʫ ʂʦʤʧʣʝʢʪʘʮʽʷ ʆʧʠʩ 

RS232 ɹʘʟʦʚʘ ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ʢʦʤʧ'ʶʪʝʨʘ, ʤʦʜʝʤʫ, 

ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʽʥʪʝʨʥʝʪʫ, ʇʨʠʤ. 2 . 

USB Host1 ʅʘ ʟʘʤʦʚʣʝʥʥʷ ɿʘʧʠʩ ʘʨʭʽʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ USB Flash 

RS4851 ʅʘ ʟʘʤʦʚʣʝʥʥʷ ʇʽʜʪʨʠʤʢʘ ʧʨʦʪʦʢʦʣʫ Modbus 

ʇʨʽʤʽʪʢʠ: 

1. ʄʦʞʣʠʚʝ ʟʘʤʦʚʣʝʥʥʷ ʘʙʦ USB, ʘʙʦ RS485. 

2. ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʽʥʪʝʨʥʝʪʫ ʯʝʨʝʟ ʜʦʜʘʪʢʦʚʽ ʘʜʘʧʪʝʨʠ. 

ʇʨʦʪʦʢʦʣʠ ʟʚ'ʷʟʢʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʘʜʘʧʪʝʨʘ (UDP, TCP/IP, http, ...) 

3.16 ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʤʦʚʣʝʥʥʷ ʣʽʯʠʣʴʥʠʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʜʚʘ ʘʥʘʣʦʛʦʚʠʭ 
ʚʠʭʽʜʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʠ ʥʘʧʨʫʛʠ (0 ... 10 ɺ) ʘʙʦ ʩʪʨʫʤʫ (4 ... 20 ʤɸ), 

ʧʨʦʧʦʨʮʽʡʥʠʭ ʦʜʥʽʡ ʟ ʥʠʞʯʝʧʝʨʝʣʽʯʝʥʠʭ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ: 

- ʪʝʤʧʝʨʘʪʫʨʽ ʪʝʧʣʦʥʦʩʽʷ (ʚʦʜʠ) ʚ ʧʦʜʘʚʘʣʴʥʦʤʫ ʘʙʦ ʟʚʦʨʦʪʥʦʤʫ 

ʪʨʫʙʦʧʨʦʚʦʜʽ; 

- ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʪʝʧʣʦʥʦʩʽʷ (ʚʦʜʠ); 

- ʦʙ'ʻʤʥʽʡ ʚʠʪʨʘʪʽ ʪʝʧʣʦʥʦʩʽʷ (ʚʦʜʠ). 
ʇʨʠʤʽʪʢʘ. ʅʘ ʟʘʤʦʚʣʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʘʥʘʣʦʛʦʚʽ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʦʧʦʨʮʽʡʥʽ ʽʥʰʠʤ ʬʽʟʠʯʥʠʤ ʚʝʣʠʯʠʥʘʤ, ʱʦ ʚʠʤʽʨʶʪʁʴʩʷ ʣʽʯʠʣʴʥʠʢʘʤʠ. 

ʇʦʚʥʠʡ ʦʧʠʩ ʬʫʥʢʮʽʡ ʘʥʘʣʦʛʦʚʠʭ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘʚʝʜʝʥʦ ʚ 

ʐɯʄʅ.407251.003 ʈʕ1 (çɺʙʫʜʦʚʘʥʠʡ ʙʣʦʢ ʨʦʟʰʠʨʝʥʥʷ ʪʝʧʣʦʚʦʜʦʣʽʯʠʣʴʥʠʢʘ 

ʉɺʊʋ-10ʄ, ʤʦʜʝʣʠ ʄ1RP, ʄ2RPè). 

3.17 ʅʘ ʟʘʤʦʚʣʝʥʥʷ ʚ ʣʽʯʠʣʴʥʠʢ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʙʣʦʢ ʨʝʟʝʨʚʥʦʛʦ 

ʞʠʚʣʝʥʥʷ (ʘʢʫʤʫʣʷʪʦʨʠ). ʏʘʩ ʨʦʙʦʪʠ ʚʽʜ ʙʣʦʢʫ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʣʽʯʠʣʴʥʠʢʘ. ʇʨʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʣʽʯʠʣʴʥʠʢʘ ʙʝʟ 

ʣʽʥʽʡʥʠʭ ʚʠʭʦʜʽʚ ʽ ʚʠʤʽʨʶʚʘʯʽʚ ʪʠʩʢʫ ʯʘʩ ʨʦʙʦʪʠ ʚʽʜ ʧʦʚʥʽʩʪʶ ʟʘʨʷʜʞʝʥʠʭ 

ʘʢʫʤʫʣʷʪʦʨʽʚ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 15 ʛʦʜʠʥ. 

3.18 ʆʙʯʠʩʣʶʚʘʯ ʦʙʣʘʜʥʘʥʠʡ ʜʚʦʤʘ ʘʢʪʠʚʥʠʤʠ ʽʤʧʫʣʴʩʥʠʤʠ ʚʠʭʦʜʘʤʠ ʟ 
ʥʘʧʨʫʛʦʶ ç1è 3.3 ɺ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʭʦʜʽʚ: 

- ʤʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʧʨʦʭʦʜʞʝʥʥʷ ʽʤʧʫʣʴʩʽʚ 1000 ɻʮ, 

- ʤʽʥʽʤʘʣʴʥʠʡ ʦʧʽʨ ʥʘʚʘʥʪʘʞʝʥʥʷ 10 ʂʦʤ, 

- ʜʽʘʧʘʟʦʥ ʫʩʪʘʥʦʚʢʠ ʚʘʛʠ ʽʤʧʫʣʴʩʫ (ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ) ʚʽʜ 1 

ʜʦ 9999999 ʽʤʧ. / ʆʜ, ʜʝ çʦʜè - ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ 

ʚʝʣʠʯʠʥʠ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʙʠʨʘʪʠ ʟ ʥʘʩʪʫʧʥʠʭ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ: ʦʙôʻʤ 

(ʽʤʧ./ʤ3), ʤʘʩʘ (ʽʤʧ./ʪ), ʪʝʧʣʦʪʘ (ʽʤʧ./ɻɼʞ). 

3.19 ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ ʧʦ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʪʝʧʣʦʪʠ: 

- ʢʘʥʘʣʠ ʦʙʯʠʩʣʝʥʴ ʚʠʢʦʥʘʥʴ 2, 5, 9 ʤʦʜʠʬʽʢʘʮʽʾ ʄ1 ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʘʩʫ 
ʪʦʯʥʦʩʪʽ 1 

- ʪʽ ʞ ʢʘʥʘʣʠ ʤʦʜʠʬʽʢʘʮʽʾ ʄ2 ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ 2. 
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 

ɿʘʫʚʘʞʝʥʥʷ ʜʦ ʧʫʥʢʪʽʚ 3.20 - 3.23. 

ʄɺɼʇ, ʥʘʚʝʜʝʥʽ ʚ ʮʠʭ ʧʫʥʢʪʘʭ, ʚʽʜʥʦʩʷʪʩʷ ʜʦ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷ, ʚʠʤʦʛʠ ʜʦ ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʚ ʊʝʭʥʽʯʥʦʤʫ ʨʝʛʣʘʤʝʥʪʽ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʉʝʨʪʠʬʽʢʘʪ UA.TR.001 120 17 Rev.0) ʽ ʚ ɼʉʊʋ EN 1434: 

2014. ʎʽ ʚʠʤʦʛʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ɼʉʊʋ 3339-96 çʊʝʧʣʦʣʽʯʠʣʴʥʠʢʠ. ɿʘʛʘʣʴʥʽ 

ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠè. 

 

3.20 ʄɼɺʇ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʚʠʢʦʥʘʥʴ 4, 7, 10, 11 ʽ 12 ʤʦʜʠ- 

ʬʽʢʘʮʽʾ ʄ1 ʽ ʄ2 ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʨʘʭʦʚʘʥʠʤ ʟʘ ʄʝʪʦʜʠʢʦʶ ʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥ- 

ʩʪʘʥʜʘʨʪʫ (ʋʢʨʎʉʄ) çʂʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ ʫ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. ʊʠʧʦʚʘ 

ʤʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʄɺɺ 081/24.109-99è. ʄɼɺʇ ʟʘʟʥʘʯʝʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ (ʚʩʽ ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ) ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ, ʚʽʜ f = Q2/Q1 - ʩʪʫʧʝʥʷ çʚʽʜʢʨʠʪʦʩʪʽè ʩʠʩʪʝʤʠ, ʚʽʜ 

ʚʝʣʠʯʠʥ k = (T1-T2)/T1, ʊ1min, kmin, ʊʭʚ min. 

3.21 ʄɼɺʇ ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʘʥʴ 4, 7, 10, 11, 12 ʤʦʜʠʬʽʢʘʮʽʾ ʄ1 

ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ (ʜʠʘʧʘʟʦʥʽʚ) 

ʢʦʝʬʽʮʽʻʥʪʽʚ f ʽ k ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʢʘʟʘʥʠʤ ʚ ʪʘʙʣʠʮʽ 3.6. 

ʊʘʙʣʠʮʷ 3.6 

ɿʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ 

f 

ɿʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ 

k 

ʄʝʞʽ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ 

ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ, ʧʨʠ ʚʠʪʨʘʪʽ ʪʝʧʣʦʥʦʩʽʷ Q 

Qt ¢ Q ¢ Qmax Qmin ¢ Q < Qt 

1 0.5 ¢ k < 1 ° 4 % ½ 

1 0.275 ¢ k < 0.5 ° 5 % ½ 

1 0.24 ¢ k < 0.275 ° 6 % ½ 

0.95 0.5 ¢ k < 1 ° 4 % ½ 

0.95 0.25 ¢ k < 0.5 ° 5 % ½ 

0.95 0.2 ¢ k < 0.25 ° 6 % ½ 

0.85 0.5 ¢ k < 1 ° 4 % ° 6 % 

0.85 0.25 ¢ k < 0.5 ° 4 % ½ 

0.85 0.1 ¢ k < 0.25 ° 6 % ½ 

0.75 0.5 ¢ k < 1 ° 4 % ° 6 % 

0.75 0.25 ¢ k < 0.5 ° 4 % ½ 

0.75 0.06 ¢ k < 0.25 ° 5 % ½ 

0.55 0.5 ¢ k < 1 ° 4 % ° 6 % 

0.55 0.25 ¢ k < 0.5 ° 4 % ° 7 % 

0.55 0.06 ¢ k < 0.25 ° 4 % ° 8 % 

ʇʨʠʤʽʪʢʠ: 

- f - ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʚʠʪʨʘʪʠ ʚ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʜʦ 

ʚʠʪʨʘʪʠ ʚ  ʪʨʫʙʦʧʨʦʚʦʜʽ, ʱʦ ʧʦʜʘʻ. 

- k = (T1-T2) / T1, ʜʝ ʟʥʘʯʝʥʥʷ ʊ1 ʽ ʊ2 ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʦʜʠʥ ʤʦʤʝʥʪ ʯʘʩʫ. 

- ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʊ1 ʧʨʠʡʥʷʪʦ ʨʽʚʥʠʤ 40 Á ʉ.  ʊʭʚ min ʚʽʜ 5Ü ʜʦ 15Üʉ. 

-  ɿʥʘʢ "ς" ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʮʠʭ ʧʘʨʘʤʝʪʨʘʭ ʪʝʧʣʦʥʦʩʽʷ ʧʦʭʠʙʢʘ ʥʝ ʥʦʨʤʫʻʪʴʩʷ 

ɼʣʷ ʚʠʪʨʘʪ ʥʠʞʯʝ qi ʄɼɺʇ ʩʪʘʥʦʚʠʪʴ 6%. 
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0.22  + d2
 
ɼɼ 

3.22 ʄɼɺʇ ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʘʥʴ 4, 7, 10, 11, 12 ʤʦʜʠʬʽʢʘʮʽʾ ʄ2 

ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ ʩʢʣʘʜʘʶʪʴ: 

- Ñ 4% (Ñ 6%) Ƅ ʧʨʠ æT ʚʽʜ 20Áʉ (ʚʢʣʶʯʥʦ) ʜʦ 150Áʉ (ʚʢʣʶʯʥʦ); 

- Ñ 5% (Ñ 7%) Ƅ ʧʨʠ æT ʚʽʜ 10Áʉ (ʚʢʣʶʯʥʦ) ʜʦ 20Áʉ; 

- Ñ 6% (Ñ 8%) Ƅ ʧʨʠ æT ʚʽʜ 2.5Áʉ (ʚʢʣʶʯʥʦ) ʜʦ 10Áʉ. 

 

3.23 ʄɼɺʇ ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʦʙ'ʻʤʫ (ʤʘʩʠ) ʪʝʧʣʦʥʦʩʽʷ ʘʙʦ 

ʚʦʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʚʝʜʝʥʠʤ ʫ ʊʘʙʣ. 3.7. 

ʊʘʙʣʠʮʷ 3.7 

ɼʽʘʧʘʟʦʥ ʚʠʪʨʘʪʠ 
ʄɼɺʇ, %, ʜʣʷ ʤʦʜʠʬʢ̔ʘʮʽʡ 

ʄ1 ʄ2 

ʚʽʜ Qt (ʚʢʣ.) ʜʦ Qmax (ʚʢʣ.) ° 1 ° 2 

Qmin (ʚʢʣ.) ʜʦ Qt ° 3 ° 3 

 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

3.24 ʄɼɺʇ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʘʥʘʣʫ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʨʽʟʥʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ ʥʘ ʜʽʣʷʥʮʽ ʜʽʶʯʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʤʝʪʦʜʠʢʠ ʚʨʽʟʢʠ ʟʛʽʜʥʦ ʐɯʄʅ.400625.001ʀ, 

ʐɯʄʅ. 400625.002ʀ: 

- Ñ (3 + 0.2 / V)% Ƅ ʧʨʠ ʦʜʥʦʧʨʦʤʝʥʝʚʦʤʫ ʟʦʥʜʫʚʘʥʥʽ ʧʦʪʦʢʫ. 

- Ñ (1.5 + 0.2 / V)% Ƅ ʧʨʠ ʜʚʦʭʧʨʦʤʝʥʝʚʦʤʫ ʟʦʥʜʫʚʘʥʥʽ ʧʦʪʦʢʫ, 

ʜʝ Vʤ/ʩ - ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ ʥʘ ʜʽʣʷʥʮʽ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʨʽʟʥʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ. 

3.25 ʄʝʞʽ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 
ʪʝʧʣʦʥʦʩʽʷ - Ñ 0.2Áʉ. 

ʄʝʞʽ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʨʽʟʥʠʮʽ 

ʪʝʤʧʝʨʘʪʫʨ ʩʪʘʥʦʚʠʪʴ Ñ (0.1 + 0.001æT)Áʉ, ʜʝ æT - ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʨʽʟʥʠʮʽ 

ʪʝʤʧʝʨʘʪʫʨ, ʚʠʨʘʞʝʥʦʾ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʽʷ. 

3.26 ʄʝʞʽ ʧʨʠʚʝʜʝʥʦʾ ʧʦʭʠʙʢʠ ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʪʠʩʢʫ 

ʩʢʣʘʜʘʶʪʴ: 

- Ñ0.5% ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɼɼ, ʱʦ ʚʭʦʜʠʪʴ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ 

ʣʽʯʠʣʴʥʠʢʘ; 

- ° ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɼɼ ʢʦʨʠʩʪʫʚʘʯʘ, 

 

 
ɼɼ. 

ʜʝ  dɼɼ  ï ʤʝʞʘ ʧʨʠʚʝʜʝʥʦʾ ʧʦʭʠʙʢʠ ɼɼ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɺ ʧʘʤ'ʷʪʴ ʦʙʯʠʩʣʶʚʘʯʘ ʟʘʥʦʩʷʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʢʦʞʥʦʛʦ 

 

3.27 ʄʝʞʽ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʯʘʩʫ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʪʘ ʧʨʦʩʪʦʶ - Ñ 1 ʭʚ ʟʘ 24 ʛʦʜ. 

3.28 ɺʠʤʽʨʶʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ, ʦʙôʻʤ ʪʝʧʣʦʥʦʩʽʷ ʘʙʦ 

ʚʦʜʠ, ʘ ʪʘʢʦʞ ʯʘʩʫ ʥʘʧʨʘʮʶʚʘʥʥʷ ʪʘ ʧʨʦʩʪʦʶ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʥʝʟʘʣʝʞʥʽʡ ʧʘʤ'ʷʪʽ 

ʣʽʯʠʣʴʥʠʢʽʚ ʥʝ ʤʝʥʰʝ 12 ʨʦʢʽʚ ʧʨʠ ʚʠʤʢʥʝʥʦʤʫ ʞʠʚʣʝʥʥʽ ʣʽʯʠʣʴʥʠʢʘ. 

3.29 ʏʘʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ ʣʽʯʠʣʴʥʠʢʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 30 ʭʚ. 

3.30 ʇʦʪʫʞʥʽʩʪʴ, ʩʧʦʞʠʚʘʥʘ ʣʽʯʠʣʴʥʠʢʦʤ, ʥʝ ʧʝʨʝʚʠʱʫʻ 7 ɺɸ. 

3.31 ʉʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʢʦʨʧʫʩʫ ʦʙʯʠʩʣʶʚʘʯʘ IP 65 ʧʦ ɻʆʉʊ 14254. 
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3.32 ʄʘʩʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ ʥʝ ʙʽʣʴʰʝ ï 750ʛ. 

3.33 ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʦʙʯʠʩʣʶʚʘʯʘ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 170ʭ110ʭ35 ʤʤ, ʘ ʟ 
ʧʨʠʣʘʜʦʚʠʤ ʨʦʟ'ʻʤʦʤ ʽ ʝʣʝʤʝʥʪʘʤʠ ʢʨʽʧʣʝʥʥʷ ʜʦ ʩʪʽʥʠ ï 250ʭ110ʭ60 ʤʤ. 

3.34 ʉʝʨʝʜʥʻ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʣʽʯʠʣʴʥʠʢʽʚ ʥʝ ʤʝʥʰʝ 50 000ʛ, 

ʦʙʯʠʩʣʶʚʘʯʽʚ - 100 000ʛ. 

3.35 ʇʦʚʥʠʡ ʩʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʣʽʯʠʣʴʥʠʢʽʚ ʥʝ ʤʝʥʰʝ 12 ʨʦʢʽʚ. 



4 ʂʦʤʧʣʝʢʪʥʽʩʪʴ 

4.1 ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʣʽʯʠʣʴʥʠʢʽʚ ʚʽʜʧʦʚʽʜʘʻ ʥʘʚʝʜʝʥʦʤʫ ʚ ʪʘʙʣʠʮʽ 4.1. 
ʊʘʙʣʠʮʷ 4.1 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʪʘ 

ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ɼʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ 

ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ S10H (ʉɺʊʋ-10ʄ). 

ʤʦʜ. ʄ1RP, ʄ2RP, ʫ ʪʦʤʫ ʯʠʩʣʽ: 
1 ʰʪ. ɺʠʢʦʥʘʥʥʷ  ̔ʢʦʤʧʣʝʢʪʥʽʩʪʴ - ʟʛʽʜʥʦ ʽʟ 

ʟʘʤʦʚʣʝʥʥʷʤ (ʜʠʚ. ʧʦʟ. 1...10) 

1 ʆʙʯʠʩʣʶʚʘʯ 1 ʰʪ.  

2 ɼʽʣʷʥʢʘ ʚʠʪʨʘʪʦʤʽʨʥʘ (ʈʋ) ʟ 

ʛʘʡʢʘʤʠ ʢʨʽʧʣʝʥʥʷ ʜʘʪʯʠʢʽʚ 

ʚʠʪʨʘʪʠ ʽ ʟ ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ ʟʛʽʜʥʦ ʟ ʟʘʤʦʚʣʝʥʥʷʤ 

ʆʜʠʥ ʘʙʦ ʜʚʘ 

ʟʛʽʜʥʦ ʟ ʟʘ- 

ʤʦʚʣʝʥʥʷʤ 

ɺʠʢʦʥʘʥʥʷ  ̔ ʪʠʧʦʨʦʟʤʽʨ - ʟʛʽʜʥʦ ʽʟ 

ʟʘʤʦʚʣʝʥʥʷʤ (ʜʠʚ. ɼʦʜ. ɸ, ʪʘʙʣ. 4.2). 

3ɼʘʪʯʠʢ ʚʠʪʨʘʪʠ (ɼʈ) ʟ 

ʬʪʦʨʦʧʣʘʩʪʦʚʠʤ ʢʽʣʴʮʝʤ 

(ɼʈ ʜʣʷ ʈʋ-20, 25 ʦʢʨʝʤʦ ʥʝ 

ʥʘʜʘʶʪʴʩʷ. ʈʋ-20, ʈʋ25 ʧʦʩʪʘ- 

ʯʘʶʪʴʩʷ ʚ ʟʙʦʨʽ  ʟ  ɼʈ) 

ɿʛʽʜʥʦ ʟ 

ʟʘʤʦʚʣʝʥʥʷʤ 

ʂʽʣʴʢʽʩʪʴ ɼʈ, ʚʩʪʘʥʦʚʣʶʚʘʥʠʭ ʥʘ ʦʜʠʥ 

ʈʋ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʚʽʜʚʦʜʽʚ ʜʣʷ ʥʠʭ 

ʫ ʢʦʥʢʨʝʪʥʦ ʟʘʤʦʚʣʝʥʦʤʫ ʈʋ 

4 ʊʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯ 

ʦʧʦʨʫ ʊʉʇ-ʉ 

ɿʛʽʜʥʦ ʟ 

ʟʘʤʦʚʣʝʥʥʷʤ 

ɺʠʢʦʥʘʥʥʷ (ʪʠʧ) - ʫ   ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʟʘʤʦʚʣʝʥʥʷʤ 

5 ɼʘʪʯʠʢ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

ɼɼ 

ɿʛʽʜʥʦ ʟ 

ʟʘʤʦʚʣʝʥʥʷʤ 

ʊʠʧ ʽ ʢʦʤʧʣʝʢʪʥʽʩʪʴ ï ʟʛʽʜʥʦ ʽʟ 

ʟʘʤʦʚʣʝʥʥʷʤ. ʂʦʤʧʣʝʢʪ ʤʦʞʝ ʚʢʣʶʯʘʪʠ 

ʜʝʪʘʣʽ, ʟʘʟʥʘʯʝʥʽ ʚ ʪʘʙʣ. 4.2 

6 ʂʘʙʝʣʴ ʟ'ʻʜʥʫʚʘʣʴʥʠʡ 

(ʟʘʛʘʣʴʥʦ-ʧʨʠʣʘʜʦʚʠʡ) 

1 ʰʪ. ʏʠʩʣʦ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ ʪʘ ʾʭ ʜʦʚʞʠʥʘ - ʟʛʽʜʥʦ 

ʽʟ ʟʘʤʦʚʣʝʥʥʷʤ, ʜʽʚ. ɼʦʜ. ɸ 

7 ʅʘʙʽʨ ʢʘʙʝʣʽʚ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 

ʟʦʚʥʽʰʥʽʭ ʧʨʠʩʪʨʦʾʚ ʜʦ ʙʣʦʢʫ 

ʢʦʤʫʪʘʮʽʾ 

 ʂʽʣʴʢʽʩʪʴ ʢʘʙʝʣʽʚ, ʾʭ ʩʢʣʘʜ ʽ ʜʦʚʞʠʥʘ - 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʤʦʚʣʝʥʥʷ 

8  ɯʥʩʪʨʫʢʮʽʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 1 ʰʪ.  

9 ʋʧʘʢʦʚʢʘ 1 ʢʦʤʧʣ.  

10 ɺʙʫʜʦʚʘʥʠʡ ʙʣʦʢ ʨʦʟʰʠʨʝʥʥʷ  ɿʘ ʦʢʨʝʤʠʤ ʟʘʤʦʚʣʝʥʥʷʤ 

11 ʄʦʜʝʤ  ɿʘ ʦʢʨʝʤʠʤ ʟʘʤʦʚʣʝʥʥʷʤ 

12 ʈʝʛʫʣʶʶʯʽ ʢʣʘʧʘʥʠ ʟ 

ʧʨʠʚʦʜʘʤʠ 

 ɿʘ ʧʦʛʦʜʞʝʥʥʷʤ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʧʨʠ 

ʟʘʤʦʚʣʝʥʥʽ ʙʣʦʢʫ ʈɽɻ 

13ʅʘʩʦʩ  ɿʘ ʧʦʛʦʜʞʝʥʥʷʤ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʧʨʠ 

ʟʘʤʦʚʣʝʥʥʽ ʙʣʦʢʫ ʈɽɻ 

14 ɹʣʦʢ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʦʤ 

(ʫʟʛʦʜʞʝʥʥʷ ʟ ʚʠʭʦʜʦʤ ʈɽɻ) 

 ɿʘ ʧʦʛʦʜʞʝʥʥʷʤ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʧʨʠ 

ʟʘʤʦʚʣʝʥʥʽ ʙʣʦʢʫ ʈɽɻ 

15 ʑʠʪʦʢ ʧʨʠʣʘʜʦʚʠʡ  ɿʘ ʦʢʨʝʤʠʤ ʟʘʤʦʚʣʝʥʥʷʤ 

16 ɯʤʽʪʘʪʦʨ ʚʠʪʨʘʪʠ ɯʄʈ-01 1 ʰʪ. ɿʘ ʦʢʨʝʤʠʤ ʟʘʤʦʚʣʝʥʥʷʤ 

17  ʄʝʪʦʜʠʢʘ ʧʦʚʽʨʢʠ 1 ʵʢʟ. ɿʘ ʦʢʨʝʤʠʤ ʟʘʤʦʚʣʝʥʥʷʤ 

18 ɿʘʧʘʩʥʽ ʯʘʩʪʠʥʠ, ʽʥʩʪʨʫʤʝʥʪʠ ʽ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ (ɿɯʇ) 

 ʉʢʣʘʜ  ̔ ʢʽʣʴʢʽʩʪʴ ʧʦ ʦʢʨʝʤʦʤʫ 

ʟʘʤʦʚʣʝʥʥʶ 
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ʇʨʠʤʽʪʢʠ 

1 ʈʋ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʬʣʘʥʮʷʤʠ ʽ ʢʨʽʧʣʝʥʥʷʤ, ʜʠʚ. ʊʘʙʣʠʮʶ 4.2. 

2 ʈʋ ʤʦʞʝ ʧʦʩʪʘʚʣʷʪʠʩʷ ʚ ʢʦʤʧʣʝʢʪʽ ʟ ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ (ʧʨʷʤʠʤʠ) ʜʽʣʷʥʢʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʫ 
ʜʦʚʞʠʥʦʶ ʜʦ 25 ʚʥʫʪʨʽʰʥʽʭ ʜʽʘʤʝʪʨʽʚ ʪʨʫʙʦʧʨʦʚʦʜʫ. ɿʘʟʥʘʯʝʥʽ ʜʽʣʷʥʢʠ ʤʦʞʫʪʴ ʧʦʩʪʘʚʣʷʪʠʩʷ 

ʷʢ ʧʨʠʚʘʨʝʥʠʤʠ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʬʣʘʥʮʽʚ, ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʫ.  ʋ  

ʨʘʟʽ ʧʦʩʪʘʚʢʠ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʜʽʣʷʥʦʢ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʜʦʜʘʪʢʦʚʦ 

ʤʦʞʫʪʴ ʧʦʩʪʘʚʣʷʪʠʩʷ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʤʦʥʪʘʞʫ ʮʠʭ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʜʽʣʷʥʦʢ 

(ʥʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʦʜʠ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ, ʬʘʨʙʘ, ʫʱʽʣʴʥʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʦʱʦ). 

3 ɼʦ ʩʢʣʘʜʫ ɿɯʇ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʢʦʤʧʣʝʢʪʠ ʚʠʨʦʙʽʚ, ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʫ ʪʘʙʣʠʮʽ 4.1, ʪʘʙʣʠʮʽ 

4.2, ʢʦʨʧʫʩ ʦʙʯʠʩʣʶʚʘʯʘ ʟ ʤʝʨʝʞʝʚʠʤ ʢʘʙʝʣʝʤ, ʦʩʥʦʚʥʘ ʧʣʘʪʘ ʦʙʯʠʩʣʶʚʘʯʘ ʽ ʧʣʘʪʘ ʙʣʦʢʫ 

ʨʦʟʰʠʨʝʥʥʷ ʦʙʯʠʩʣʶʚʘʯʘ ʚ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʤʦʚʣʝʥʥʶ, ʢʦʪʨʠʡ ʚʠʟʥʘʯʘʻ ʩʢʣʘʜ 

ʢʦʤʧʣʝʢʪʫ ʧʦʩʪʘʚʢʠ. 

4 ʃʽʯʠʣʴʥʠʢ ʤʦʞʝ ʙʫʪʠ ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʡ ʧʣʘʪʠʥʦʚʠʤʠ ʪʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ʦʧʦʨʫ ʊʉ 

ʽʥʰʦʛʦ ʪʠʧʫ ʟ Ro = 100 ʆʤ, W100 = 1.3850, ʱʦ ʤʘʶʪʴ ʽʥʪʝʨʧʦʣʷʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʚʠʜʫ Wt = 1 + 

3.9083Ā10--3 t - 5.7750Ā10 -7t2  ʚ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 0 ʜʦ  850 Á ʩ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ  2858- 

94 (ɻʆʉʊ 6651- 94), ʜʝ t - ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ÜC. ʇʨʠ ʮʴʦʤʫ ʦʙʦʚ'ʷʟʢʦʚʝ ʾʭ ʧʝʨ- ʚʠʥʥʝ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ "ʄʝʪʦʜʠʢʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ..." 

ʐɯʄʅ.405212.001 ʀ1. 

ɯʥʰʽ ʢʦʤʧʣʝʢʪʫʶʯʽ ʚʠʨʦʙʠ, ʷʢʽ ʧʦʩʪʘʯʘʶʪʴʩʷ ʨʘʟʦʤ ʷʢ ʦʙʦʚôʷʟʢʦʚʽ, ʘʙʦ ʧʦ 

ʜʦʜʘʪʢʦʚʦʤʫ ʟʘʤʦʚʣʝʥʥʶ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.2. 

ʊʘʙʣʠʮʷ 4.2 
ˉ ʅʘʡʤʝʥʫʚʘʥʥʷ ʇʨʠʟʥʘʯʝʥʥʷ ʂʽʣʴʢʽʩʪʴ ɺʭʦʜʷʪʴ ʚ ʢʦʤʧʣ. 

ʟʦʙʦʚ'ʷʟ. ʥʘ ʟʘʤʦʚʣ 

1 ʇʘʪʨʫʙʦʢ ʇʨʷʤʦʣʽʥʽʡʥʽ ʜʽʣʷʥʢʠ ʜʣʷ ʈʋ20, ʈʋ 

25, ʈʋ32, ʈʋ40 

ʇʦ 2  ʰʪ. 
ʥʘ 1 ʈʋ ʟ 

ʫʨʘʭʫʚʘʥʥ 

ʷʤ ʚʠʢʦ- 
ʥʘʥʥʷ ʈʋ 

+  

2 ɻʘʡʢʘ ʥʘʪʠʩʢ ʂʨʽʧʣʝʥʥʷ ʈʋ-20, ʈʋ 25, ʈʋ32, ʈʋ40 +  

3 ʌʣʘʥʝʮʴ 

ʜʦʜʘʪʢʦʚʠʡ 

ʂʨʽʧʣʝʥʥʷ ʈʋ-50 é ʈʋ1200 +  

4 ʇʨʦʢʣʘʜʢʘ ʋʱʽʣʴʥʝʥʥʷ ʟôʻʜʥʘʥʴ ʚʽʜʧʦʚʽʜʥʠʤ ʈʋ +  

5 ɻʽʣʴʟʘ ʟʘʭʠʩʥʘ ʟ 

ʢʽʣʴʮʝʤ ʬʪʦʨʦʧʣ. 

ɿʘʭʠʩʪ ʊʉ ʇ-ʉ ʚʽʜ ʛʽʜʨʦʜʠʥ. ʫʜʘʨʽʚ    1 ʰʪ. ʥʘ 

1ʊʉʇ-ʉ 

 + 

6 ɺʪʫʣʢʘ (ʜʣʷ ʢʫʪʘ 

45Ü, 60Ü, 90Ü) 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʊʉʇ-ʉ ʪʠʧʽʚ 2, 3, 4 ʙʝʟ 

ʟʘʭʠʩʥʦʾ ʛʽʣʴʟʠ 

1 ʰʪ. ʥʘ 

1ʊʉʇ-ʉ 

+  

7 ɺʪʫʣʢʘ (ʜʣʷ ʢʫʪʘ 

45Ü, 60Ü , 90Ü) 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʊʉʇ-ʉ   ʪʠʧʽʚ   2,   3, 

4  ʟ ʟʘʭʠʩʥʦʶ ʛʽʣʴʟʦʶ 

1 ʰʪ. ʥʘ 

1 ʛʽʣʴʟʫ 

 + 

8 ʐʪʫʮʝʨ 

(ʬʫʪʦʨʢʘ) (ʊʨʫʙ. 

1/2" x 1/4") 

 

 
ɼʣʷ ʢʦʞʥʦʛʦ ɼɼ 

 
ʇʦ 1 ʰʪ. 

ʥʘ 

1 ɼɼ 

 + 

9 ɼʦʙʽʨʥʠʡ ʧʨʠʩʪʨʽʡ 

ʜʣʷ ɼɼ 

 + 

10 ʂʫʣʴʦʚʠʡ ʢʨʘʥ ʽʟ 

ʩʧʫʩʢʥʠʢʦʤ 

 + 

11 ʇʨʦʢʣʘʜʢʘ ʋʱʽʣʴʥʝʥʥʷ  ʨʦʟ'ʻʤʫ ʧʨʠʣʘʜʫ 1 ʰʪ. +  

12 ʂʦʤʧʣʝʢʪ AB 
1000WLV- ʩʢʦʙʘ 

ʂʨʽʧʣʝʥʥʷ ʦʙʯʠʩʣʶʚʘʯʘ ʥʘ ʦʩʥʦʚʽ 2 ʰʪ. +  

4.2 ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ ʣʽʯʠʣʴʥʠʢʽʚ, ʪʠʧ ʈʋ, ʩʢʣʘʜ ʩʧʦʣʫʯʥʠʭ ʢʘʙʝʣʽʚ, 
ʯʠʩʣʦ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ ʪʘ ʾʭ ʜʦʚʞʠʥʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ ʦʬʦʨʤʣʝʥʥʽ ʟʘʤʦʚʣʝʥʥʷ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʟʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʠ ʾʭ ʟʘʤʦʚʣʝʥʥʽ ʥʘʚʝʜʝʥʘ ʚ ɼʦʜʘʪʢʫ ɸ. 
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ʆʧʠʩ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʣʽʯʠʣʴʥʠʢʘ (ʨʠ- 

ʩʫʥʢʠ, ʫʩʪʘʥʦʚʯʽ ʨʦʟʤʽʨʠ), ʥʝʦʙʭʽʜʥʽ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʫʟʣʘ ʦʙʣʽʢʫ, ʥʘʚʝʜʝʥʽ ʚ 

ɼʦʜʘʪʢʘʭ ɼ, ɽ ʽ ʚ çɯʥʩʪʨʫʢʮʽʾ ʟ ʤʦʥʪʘʞʫ ʪʘ ʚʚʝʜʝʥʥʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʉɺʊʋ- 

10ʄè. 
 

5 ɺʣʘʰʪʫʚʘʥʥʷ ʽ ʨʦʙʦʪʘ ʣʽʯʠʣʴʥʠʢʽʚ 

 
5.1 ʃʽʯʠʣʴʥʠʢ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʚʘ ʢʘʥʘʣʠ ʦʙʯʠʩʣʝʥʴ. ʆʜʠʥ ʢʘʥʘʣ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʜʚʦʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʘʥʘʣʽʚ ʚʠʤʽʨʶʚʘʥʴ ʚʠʪʨʘʪʠ 

(ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ ʘʙʦ ʦʙʩʷʛʫ ʽ ʤʘʩʠ ʚʦʜʠ), ʚʽʜ 1 ʜʦ 4-ʭ ʢʘʥʘʣʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʜʦ 2-ʭ ʢʘʥʘʣʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ. 

ʂʦʞʝʥ ʟ ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʴ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʚ ʦʜʥʦʤʫ ʟ ʥʘʩʪʫʧʥʠʭ 

ʨʝʞʠʤʽʚ ʦʙʣʽʢʫ: 

- çɿʥʷʪʠʡ ʟ ʦʙʣʽʢʫè 

- çɺ ʦʙʣʽʢʫè 

- çɿʫʧʠʥʝʥʦè. 

ʈʝʞʠʤ çɿʥʷʪʠʡ ʟ ʦʙʣʽʢʫè. ʎʝʡ ʨʝʞʠʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ  ʧʨʠ 

ʚʽʜʚʘʥʪʘʞʝʥʥʽ ʧʨʠʣʘʜʫ ʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʫʩʢʫ ʣʽʯʠʣʴʥʠʢʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. ɺʽʥ 

ʥʝ ʻ ʨʝʞʠʤʦʤ ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʦʙʣʽʢʫ ʪʝʧʣʘ. ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʠʪʠ ʥʫʣʽ ʢʘʥʘʣʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʪʘ ʟʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʣʽʯʠʣʴʥʠʢʘ, 

ʪʘʢʠʭ ʷʢ ʩʠʩʪʝʤʘ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʘ ʽʥʰʠ, ʜʠʚ. ɼʦʜʘʪʦʢ ɺ. 

ʈʝʞʠʤ çɺ ʦʙʣʽʢʫè. ʎʝ ʨʝʞʠʤ ʢʦʤʝʨʮʽʡʥʦʛʦ ʦʙʣʽʢʫ ʪʝʧʣʘ.  ʇʨʠ ʧʝʨʝʭʦʜʽ  

ʚ ʮʝʡ ʨʝʞʠʤ ʟ ʨʝʞʠʤʫ çɿʥʷʪʠʡ ʟ ʦʙʣʽʢʫè ʧʨʦʚʦʜʠʪʴʩʷ ʩʪʠʨʘʥʥʷ ʚʩʽʭ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʘʨʭʽʚʫ ʜʣʷ ʜʘʥʦʛʦ ʢʘʥʘʣʫ ʦʙʯʠʩʣʝʥʥʷ. ɺ  ʮʴʦʤʫ  

ʨʝʞʠʤʽ ʟʘʙʦʨʦʥʝʥʽ ʙʫʜʴ-ʷʢʽ ʜʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʈʝʞʠʤ çɿʫʧʠʥʝʥʦè. ʎʝʡ ʨʝʞʠʤ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʫʧʠʥʢʠ ʢʘʥʘʣʫ 

ʦʙʯʠʩʣʝʥʥʷ ʪʝʧʣʘ ʙʝʟ ʟʥʷʪʪʷ ʡʦʛʦ ʟ ʦʙʣʽʢʫ. ʎʝʡ ʨʝʞʠʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʫʧʠʥʢʠ ʢʘʥʘʣʫ ʦʙʯʠʩʣʝʥʴ ʥʘ ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʟ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

ʦʧʘʣʝʥʥʷ ʟʣʠʚʘʻʪʴʩʷ ʚʦʜʘ, ʘʙʦ ʢʦʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʨʝʤʦʥʪ.  ʗʢʱʦ ʥʝ ʚʭʦʜʠʪʠ ʚ  

ʮʝʡ ʨʝʞʠʤ, ʪʦ ʧʨʠʣʘʜ ʙʫʜʝ ʧʦʩʪʽʡʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʧʦʤʠʣʢʠ ʫ ʚʽʜʢʣʶʯʝʥʠʭ 

ʢʘʥʘʣʘʭ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʦʙʦʪʫ ʟ ʣʽʯʠʣʴʥʠʢʦʤ. ʂʦʣʠ  ʙʫʜʝ  

ʧʦʪʨʽʙʥʦ, ʢʘʥʘʣ ʤʦʞʝ ʙʫʪʠ ʟʥʦʚʫ ʧʝʨʝʚʝʜʝʥʠʡ ʚ ʨʝʞʠʤ çɺ ʦʙʣʽʢʫè ʙʝʟ ʩʪʠʨʘʥʥʷ 

ʘʨʭʽʚʫ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʗʢʱʦ ʧʦʪʨʽʙʥʝ ʩʪʠʨʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʪʦ 

ʩʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʝʩʪʠ ʢʘʥʘʣ ʚ ʨʝʞʠʤ çɿʥʷʪʦ ʟ ʦʙʣʽʢʫè, ʘ ʧʦʪʽʤ ʚ ʨʝʞʠʤ 

çɺ ʦʙʣʽʢʫè. 

ɺʩʽ ʟʤʽʥʠ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʢʘʥʘʣʽʚ ʬʽʢʩʫʶʪʴʩʷ ʚ ʞʫʨʥʘʣʽ ʧʦʜʽʡ. ʊʘʢʦʞ 

ʬʽʢʩʫʻʪʴʩʷ ʜʘʪʘ ʽ ʯʘʩ ʚʢʣʶʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʨʝʞʠʤʫ. ʎʽ ʜʘʥʽ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʟ 

ʣʽʯʠʣʴʥʠʢʘ ʧʨʠ ʯʠʪʘʥʥʽ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ. 

ɯʤʧʫʣʴʩʥʽ ʢʘʥʘʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ ʥʽʷʢ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʟ ʢʘʥʘʣʘʤʠ 

ʦʙʯʠʩʣʝʥʴ, ʧʨʘʮʶʶʪʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʠʭ ʽ ʤʦʞʫʪʴ ʚʠʤʽʨʶʚʘʪʠ ʪʽʣʴʢʠ ʦʙôʻʤ. 

5.2 ʃʽʯʠʣʴʥʠʢ ʧʨʦʚʦʜʠʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʷʢʘ ʧʦʩʪʘʯʘʻʪʴʩʷ 

ʥʘ ʦʙ'ʻʢʪ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʤʽʨʷʥʠʭ ʦʙ'ʻʤʽʚ ʪʝʧʣʦʥʦʩʽʷ ʚ ʧʦʜʘʶʯʦʤʫ ʽ ʟʚʦʨʦʪʥʦʤʫ 

ʪʨʫʙʦʧʨʦʚʦʜʽ, ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʽʚ ʪʝʧʣʦʥʦʩʽʷ. ʇʨʠʥʮʠʧ ʚʠʤʽʨʶʚʘʥʥʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʢʘʥʘʣʦʤ ʚʠʤʽʨʶʚʘʥʴ ʚʠʪʨʘʪʠ ʦʙʩʷʛʫ ʪʝʧʣʦʥʦʩʽʷ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʨʽʟʥʠʮʽ ʯʘʩʫ ʧʨʦʭʦʜʞʝʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ ʫ ʥʘʧʨʷʤʢʫ ʽ
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ʧʨʦʪʠ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʪʝʧʣʦʥʦʩʽʷ, ʱʦ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʈʋ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ. 

5.3 ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʧʦ ʧʝʨʝʪʠʥʫ ʽ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 
ʈʋ ʚʠʟʥʘʯʘʶʪʴ ʤʠʪʪʻʚʫ ʚʠʪʨʘʪʫ ʪʝʧʣʦʥʦʩʽʷ. ʄʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ, 

ʽʥʪʝʛʨʦʚʘʥʽ ʟʘ ʯʘʩ, ʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙôʻʤ ʪʝʧʣʦʥʦʩʽʷ ʱʦ ʧʨʦʪʽʢ ʯʝʨʝʟ ʈʋ. 

ʄʘʩʘ ʪʝʧʣʦʥʦʩʽʷ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ ʬʫʥʢʮʽʷ ʦʙʩʷʛʫ ʽ ʱʽʣʴʥʽʩʪʴ ʚʦʜʠ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʾʾ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ. ʂʽʣʴʢʘ 

ʜʝʩʷʪʢʽʚ ʨʘʟʽʚ ʚ ʩʝʢʫʥʜʫ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʚʥʦʮʽʥʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʪʘ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ. ʆʜʠʥ ʨʘʟ ʚ ʩʝʢʫʥʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʯʠʪʫʚʘʥʥʷ 

ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʠʪʨʘʪʫ ʽ ʨʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʂʦʞʝʥ ʮʠʢʣ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 1 ʩʝʢʫʥʜʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʷʢ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ, ʪʘʢ  ʽ 

ʧʨʦʮʝʩ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ ʧʨʠʣʘʜʫ. 

5.4 ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ (ʚʦʜʠ) ʚʠʤʽʨʶʻʪʴʩʷ ʧʣʘʪʠʥʦʚʠʤʠ 

ʪʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ʦʧʦʨʫ. ʎʠʢʣ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ - ʦʜʠʥ  

ʨʘʟ ʚ 2 ... 3 ʩʝʢʫʥʜʠ. 

ʂʘʥʘʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʪʝʧʣʘ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʟ ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʴ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʷʢʦʩʪʽ ʟʥʘʯʝʥʥʷ 

ʪʠʩʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʦʛʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʝʥʪʘʣʴʧʽʾ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʝ ʚʚʝʜʝʥʘ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʢʦʥʩʪʘʥʪʘ, ʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʘʪʯʠʢʘ ʪʠʩʢʫ. 

ʂʦʨʠʩʪʫʚʘʯ ʩʘʤ ʧʨʠʟʥʘʯʘʻ ʧʝʚʥʠʡ ʜʘʪʯʠʢ (ʘʙʦ ʜʘʪʯʠʢʠ) ʪʠʩʢʫ ʷʢʠʡ ʚʽʥ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʪʝʧʣʘ. ʇʨʠ ʚʽʜʚʘʥʪʘʞʝʥʥʽ ʣʽʯʠʣʴʥʠʢʠ 

ʩʢʦʥʬʽʛʫʨʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʪʝʧʣʘ ʚʚʦʜʷʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʢʦʥʩʪʘʥʪʠ ʪʠʩʢʫ. ɼɼ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʥʘʧʨʫʛʫ ʚʽʜ ʣʽʯʠʣʴʥʠʢʘ ʘʙʦ ʚʽʜ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ɼɼ,  ʱʦ 

ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʚ ʢʦʤʧʣʝʢʪʽ ʟ ʣʽʯʠʣʴʥʠʢʦʤ, ʪʦ ʞʠʚʣʝʥʥʷ ɼɼ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʣʽʯʠʣʴʥʠʢʘ. ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʥʘʧʨʫʛʠ ɼɼ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ 

ʜʞʝʨʝʣʘ ʩʣʽʜ ʢʝʨʫʚʘʪʠʩʷ ʚʢʘʟʽʚʢʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ç ɯʥʩʪʨʫʢʮʽʷ ʟ ʧʦ ʤʦʥʪʘʞʫ ʽ 

ʚʚʝʜʝʥʥʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʣʽʯʠʣʴʥʠʢʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʉɺʊʋ-10ʄè. 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʪʝʧʣʦʥʦʩʽʷ ʘʙʦ ʚʦʜʠ (ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʚʙʫʜʦʚʘʥʦʛʦ ʙʣʦʢʫ ʨʦʟʰʠʨʝʥʥʷ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ 

ʩʪʨʫʤʫ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ɼɼ. ɿʥʘʯʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʈ (ʄʇʘ), ʚʠʤʽʨʷʥʝ 

ʦʙʯʠʩʣʶʚʘʯʝʤ ʽ ʩʪʨʫʤ Iʚʭ (mA) ʥʘ ʚʭʦʜʽ ʢʘʥʘʣʫ ʚʠʤʽʨʫ ʪʠʩʢʫ (ʥʘ ʚʭʦʜʽ 

ʦʙʯʠʩʣʶʚʘʯʘ) ʧʦʚ'ʷʟʘʥʽ ʥʘʩʪʫʧʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 
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ʜʝ: - P1 ̔  P2 - ʪʠʩʢ ʚ ʜʚʦʭ ʪʦʯʢʘʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʠʩʢʫ 

(ʥʘʧʨʠʢʣʘʜ, ʤʽʥʽʤʘʣʴʥʝ ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ); 

- I1 ̔  I2 - ʚʽʜʧʦʚʽʜʥʦ ʩʪʨʫʤ ʥʘ ʚʠʭʦʜʽ ɼɼ ʚ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʪʦʯʢʘʭ; 

- Iʠʟʤ - ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʷʥʦʛʦ ʩʪʨʫʤʫ ʥʘ ʚʠʭʦʜʽ ɼɼ. 

 

5.5 ʊʘʨʠʬʽʢʘʮʽʷ. ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʘ/ʭʦʣʦʜʫ 

ʂʦʨʠʩʪʫʚʘʯ  ʤʦʞʝ  ʚʢʣʶʯʠʪʠ  ʨʝʞʠʤ  ʪʘʨʠʬʽʢʘʮʽʾ  ʜʝʥʴ/ʥʽʯ. ʇʨʠ  ʮʴʦʤʫ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʯʘʩ ʧʦʯʘʪʢʫ ʥʽʯʥʦʛʦ ʪʘʨʠʬʫ ʽ ʯʘʩ ʧʦʯʘʪʢʫ ʜʝʥʥʦʛʦ ʪʘʨʠʬʫ. 

ʃʽʯʠʣʴʥʠʢʠ ʤʘʶʪʴ 12 ʙʘʟʦʚʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ, ɼʦʜʘʪʦʢ ɹ. ɼʝʷʢʽ 

ʚʘʨʽʘʥʪʠ ʤʘʶʪʴ ʤʦʜʠʬʽʢʘʮʽʾ, ʱʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʮʠʬʨʘʤʠ, ʟʘʧʠʩʘʥʠʤʠ  ʧʽʩʣʷ 

ʨʠʩʢʠ ʚ ʥʘʟʚʽ ʚʘʨʽʘʥʪʫ, ʥʘʧʨʠʢʣʘʜ, ʟʘʧʠʩ ç2/2è ʧʦʟʥʘʯʘʻ ʚʘʨʽʘʥʪ 2 ʤʦʜʠʬʽʢʘʮʽʾ 2. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʨʽʘʥʪʫ ʚʠʢʦʥʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʘʣʛʦʨʠʪʤ ʦʙʯʠʩʣʝʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. 

ʂʨʽʤ ʮʴʦʛʦ, ʤʦʞʣʠʚʽ ʪʘʢʦʞ ʚʘʨʽʘʥʪʠ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʷʢʽ ʥʝ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ 

ʙʘʟʦʚʽ. ʅʘʧʨʠʢʣʘʜ, ʧʝʨʰʠʡ ʢʘʥʘʣ ʦʙʯʠʩʣʝʥʴ ʤʘʻ ʚʘʨʽʘʥʪ 2, ʘ ʜʨʫʛʠʡ ʢʘʥʘʣ 

ʦʙʯʠʩʣʝʥʴ ï ʚʘʨʽʘʥʪ 2/2. 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʧʦʜʘʚʘʣʴʥʦʛʦ ʪʘ ʟʚʦʨʦʪʥʦʛʦ  

ʪʨʫʙʦʧʨʦʚʦʜʫ ʣʽʯʠʣʴʥʠʢ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʦʙʣʽʢ ʪʝʧʣʘ (ʧʨʠ ʧʦʟʠʪʠʚʥʽʡ ʨʽʟʥʠʮʽ 

ʪʝʤʧʝʨʘʪʫʨ) ʽ /ʘʙʦ ʭʦʣʦʜʫ (ʧʨʠ ʥʝʛʘʪʠʚʥʽʡ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ). ʈʝʞʠʤ ʦʙʣʽʢʫ 

ʭʦʣʦʜʫ ʤʦʞʣʠʚʠʡ ʪʽʣʴʢʠ ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ 2, 2/1, 2/2 ʽ 5.  

ʄʦʞʣʠʚʠʡ  ʦʙʣʽʢ ʘʙʦ ʪʝʧʣʘ, ʘʙʦ ʭʦʣʦʜʫ, ʘʙʦ ʽ ʪʝʧʣʘ ʽ ʭʦʣʦʜʫ. ɺ 

ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʣʘʜ ʘʚʪʦʤʘʪʠʯʥʦ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ 

ʧʦʜʘʚʘʣʴʥʦʛʦ ʪʘ ʟʚʦʨʦʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʚʠʨʦʙʣʷʻ ʥʘʢʦʧʠʯʝʥʥʷ ʪʝʧʣʘ ʘʙʦ 

ʭʦʣʦʜʫ ʚ ʦʢʨʝʤʠʭ ʣʽʯʠʣʴʥʠʢʘʭ. 

 

5.6 ɸʨʭʽʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʨʽʤ ʧʦʛʦʜʠʥʥʠʭ ʽ ʜʦʙʦʚʠʭ ʘʨʭʽʚʽʚ, ʟʘʟʥʘʯʝʥʠʭ ʚ ʧ. 3.11, ʚ ʧʨʠʣʘʜʽ ʻ 

ʘʥʘʣʦʛʽʯʥʽ ʟʘ ʦʙôʻʤʘʤʠ ʧʦʛʦʜʠʥʥʽ ʪʘ ʜʦʙʦʚʽ ʘʨʭʽʚʠ ʧʦʤʠʣʦʢ, ʢʫʜʠ ʟʘʥʦʩʷʪʴʩʷ 

ʚʠʜʠ ʧʦʤʠʣʦʢ ʪʘ ʾʭ ʪʨʠʚʘʣʽʩʪʴ, ʘ ʪʘʢʦʞ ʻ ʞʫʨʥʘʣ ʧʦʜʽʡ, ʢʫʜʠ ʟʘʥʦʩʷʪʴʩʷ ʚʩʽ ʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʽʢʠ ʧʨʠʣʘʜʫ. 

ʇʨʠʢʣʘʜʠ ʨʦʟʜʨʫʢʽʚʦʢ ʘʨʭʽʚʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Sempal 

Device Manager (SDM), ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ɻ. 
ʇʨʠʤʽʪʢʘ. ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʜʦʙʦʚʦʛʦ ʘʨʭʽʚʫ ʻ ʤʦʞʣʠʚʦʩʪʽ ʦʙʣʽʢʫ çʢʦʥʪʨʘʢʪʥʦèʾ  

ʛʦʜʠʥʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʭʦʜʫ ʥʘ ʣʽʪʥʽʡ / ʟʠʤʦʚʠʡ ʯʘʩ. ʂʦʥʪʨʘʢʪʥʘ ʛʦʜʠʥʘ - ʮʝ ʯʘʩ ʧʦʯʘʪʢʫ ʽ ʢʽʥʮʷ 

ʜʦʙʠ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʦʥʘ ʜʦʨʽʚʥʶʻ 0 (0 ʛʦʜʠʥ). ʅʘ ʚʠʤʦʛʫ ʪʝʧʣʦʧʦʩʪʘʯʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʟʥʘʯʝʥʥʽ ʚʽʜ 0 ʜʦ 23, ʚʠʢʣʶʯʘʶʯʠ ʟʥʘʯʝʥʥʷ 2, 3 ʽ 4 (ʜʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʣʽʪʥʽʡ / ʟʠʤʦʚʠʡ ʯʘʩ). ɿʤʽʥʘ  ʢʦʥʪʨʘʢʪʥʦʾ  

ʛʦʜʠʥʠ ʤʦʞʣʠʚʘ ʙʝʟ ʚʠʚʝʜʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʝʨʝʟ ʤʝʥʶ çʋʩʪʘʥʦʚʢʘè. ʌʘʢʪ  

ʟʤʽʥʠ ʬʽʢʩʫʻʪʴʩʷ ʚ ʞʫʨʥʘʣʽ ʧʦʜʽʡ. ʂʦʥʪʨʘʢʪʥʘ ʛʦʜʠʥʘ ʧʨʠʚ'ʷʟʫʻʪʴʩʷ ʜʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʯʘʩʫ (ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʯʥʦʛʦ / ʟʠʤʦʚʦʛʦ). 

ɼʣʷ ʜʠʩʢʨʝʪʥʠʭ ʚ ʯʘʩʽ ʚʠʤʽʨʶʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʢʦʥʫʚʘʥʠʭ ʧʨʠʣʘʜʦʤ 

ʢʦʞʥʽ 1-2 ʩʝʢʫʥʜʠ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ: 
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ʜʝ: Ūi ʽ qmi - ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʪʝʧʣʦʥʦʩʽʷ, ʚʽʜʧʦʚʽʜʥʦ, ʜʣʷ i-ʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʪʨʘʪʠ ʪʝʧʣʦʥʦʩʽʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ 

ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʘ. 

5.7 ʃʽʯʠʣʴʥʠʢ ʟʜʽʡʩʥʶʻ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʚʽʜ 0.5Qmin ʜʦ 2Qmax, ʜʝ 

Qmin ʽ Qmax - ʚʽʜʧʦʚʽʜʥʦ, ʤʽʥʽʤʘʣʴʥʠʡ ʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʙ'ʻʤʥʽ ʚʠʪʨʘʪʠ 

ʪʝʧʣʦʥʦʩʽʷ (ʜʠʚ. ʊʘʙʣʠʮʶ 3.2). 

ʇʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʟʘʟʥʘʯʝʥʽ ʚ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ, ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ [Qmin; Qmax]; ʧʦʟʘ ʮʠʤ ʜʽʘʧʘʟʦʥʦʤ ʟʛʘʜʘʥʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ 

ʥʦʨʤʫʶʪʴʩʷ, ʘʣʝ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠʣʘʜʫ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʽ ʧʨʦʚʦʜʠʪʴʩʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʩʠ ʪʝʧʣʦʥʦʩʽʷ ʽ ʦʙʯʠʩʣʝʥʥʷ ʪʝʧʣʘ. 

ʇʨʠ ʚʠʤʽʨʷʥʠʭ ʤʠʪʪʻʚʠʭ ʟʥʘʯʝʥʥʷʭ ʚʠʪʨʘʪʠ .Qʽʟʤ < 0.5.Qmin ʧʨʠʣʘʜ 

ʚʽʜʦʙʨʘʞʘʻ çʥʫʣʴè ʚʠʪʨʘʪʠ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʩʠ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

5.8 ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʣʽʯʠʣʴʥʠʢ ʧʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʚʦʻʾ ʘʧʘʨʘʪʫʨʠ ʽ ʜʦʧʫʩʪʠʤʦʩʪʽ ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʧʦʤʠʣʢʦʚʠʭ ʩʠʪʫʘʮʽʡ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʠʭ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʘʨʭʽʚʽ ʟ 

ʬʽʢʩʘʮʽʻʶ ʢʦʜʫ ʧʦʤʠʣʢʠ, ʢʘʥʘʣʫ ʚʠʤʽʨʶʚʘʥʥʷ, ʚ ʷʢʦʤʫ ʩʪʘʣʘʩʷ ʧʦʤʠʣʢʘ ʽ 

ʪʨʠʚʘʣʦʩʪʽ ʧʦʤʠʣʢʠ.  ɺʠʜʠ ʤʦʞʣʠʚʠʭ ʧʦʤʠʣʦʢ ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ɾ. 

ʃʽʯʠʣʴʥʠʢ ʤʦʞʝ ʧʦ ʨʽʟʥʦʤʫ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʩʠʪʫʘʮʽʾ ʚʠʭʦʜʫ ʟʘ ʜʦʧʫʩʪʠʤʽ 

ʤʝʞʽ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʚʠʪʨʘʪʘ ʽ ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦʜʘʚʘʣʴʥʦʛʦ ʪʘ 

ʟʚʦʨʦʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ.  ʄʘʶʪʴʩʷ ʥʘ ʫʚʘʟʽ ʪʘʢʽ ʩʠʪʫʘʮʽʾ: 

- ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʙʽʣʴʰʝ Qmax; 

- ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ [0.5Qmin; Qmin]; 

- ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦʜʘʚʘʣʴʥʦʛʦ ʪʘ ʟʚʦʨʦʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʟʥʘʭʦʜʠʪʴʩʷ 
ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 2.5 ÜC. 

ʃʽʯʠʣʴʥʠʢ, ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʥʘʣʘʰʪʫʚʘʥʴ, ʤʦʞʝ ʽʥ- 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʮʽ ʩʠʪʫʘʮʽʾ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ʥʝ ʬʽʢʩʫʚʘʪʠ ʮʽ ʩʠʪʫʘʮʽʾ; 

- ʬʽʢʩʫʚʘʪʠ, ʘʣʝ ʥʝ ʟʫʧʠʥʷʪʠ ʥʘʢʦʧʠʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ (ʧʦʤʠʣʢʘ 

ʬʽʢʩʫʻʪʴʩʷ, ʘʣʝ ʦʙôʻʤ  ʽ ʪʝʧʣʦ ʚʚʘʞʘʶʪʴʩʷ); 

- ʩʧʨʠʡʤʘʪʠ ʮʽ ʩʠʪʫʘʮʽʾ ʷʢ ʧʦʤʠʣʢʠ. ʇʨʠ ʮʴʦʤʫ ʧʦʤʠʣʢʘ ʬʽʢʩʫʻʪʴʩʷ ʽ 
ʥʘʢʦʧʠʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʫʧʠʥʷʻʪʴʩʷ. ɿʫʧʠʥʷʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʪʝʧʣʘ ʽ ʦʙôʻʤʫ. 

ʇʦʪʦʯʥʘ ʚʠʪʨʘʪʘ ʧʨʦʜʦʚʞʫʻ ʚʽʜʪʚʦʨʶʚʘʪʠʩʴ. 

5.9 ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʯʘʩʫ ʣʽʯʠʣʴʥʠʢ ʟʜʽʡʩʥʶʻ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ 
ʚʝʣʠʯʠʥ, ʨʠʩ. 5.1. 

ʏʘʩ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ (ʊʢʦʨ.) - ʯʘʩ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʟ ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʴ 

ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʞʠʚʣʝʢʥʥʷ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʧʦʤʠʣʢʠ. 

ʏʘʩ ʥʝʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ (ʯʘʩ ʧʦʤʠʣʢʠ Tʦʰ.) - ʯʘʩ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʟ 

ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʴ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʞʠʚʣʝʥʥʷ ʽ ʥʘʷʚʥʦʩʪʽ ʧʦʤʠʣʦʢ. 
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ʏʘʩ  ʥʘʷʚʥʦʩʪʽ  ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ  ʊʩʝʪʽ  -  ʩʫʤʘʨʥʠʡ   ʯʘʩ  ʥʘʷʚʥʦʩʪʽ 

ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ. 

ʏʘʩ  ʨʦʙʦʪʠ  ʊʨʦʙ  -  ʩʫʤʘʨʥʠʡ  ʯʘʩ   ʨʦʙʦʪʠ  ʧʨʠʣʘʜʫ. ʇʨʠ  ʥʘʷʚʥʦʩʪʽ 

ʚʙʫʜʦʚʘʥʦʛʦ  ʙʣʦʢʫ ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ - ʚʽʥ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘʷʚʥʦʩʪʽ ʤʝʨʝʞʽ 

ʏʘʩ ʚʽʜʢʣʶʯʝʥʥʷ (ʯʘʩ ʧʨʦʩʪʦʶ ʊʦʪʢʣ.) - ʩʫʤʘʨʥʠʡ ʯʘʩ ʚʽʜʩʫʪʥʦʩʪʽ 

ʞʠʚʣʝʥʥʷ ʧʨʠʣʘʜʫ. 

ʇʦʪʦʯʥʠʡ ʯʘʩ - ʧʦʪʦʯʥʠʡ ʢʘʣʝʥʜʘʨʥʠʡ ʯʘʩ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʯʥʦʛʦ / 

ʟʠʤʦʚʦʛʦ). 
 

 

ʈʠʩʫʥʦʢ 5.1 

5.10 ɯʥʪʝʨʬʝʡʩʠ. 

5.10.1 ɯʥʬʦʨʤʘʮʽʡʥʽ ʽʥʪʝʨʬʝʡʩʠ. 

ʃʽʯʠʣʴʥʠʢ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʥʘʙʽʨ ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ ʟʥʽʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ 

ʚʢʣʶʯʝʥʥʷ ʡʦʛʦ ʚ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʣʽʢʫ: 

- RS232; 

- USB Host; 

- RS485. 
RS232 ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʚ ʙʘʟʦʚʦʤʫ ʚʘʨʽʘʥʪʽ ʽ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʘʪʠ ʣʽʯʠʣʴʥʠʢ ʜʦ 

ʢʦʤʧ'ʶʪʝʨʘ, ʤʦʜʝʤʫ (ʧʨʦʚʽʜʥʠʡ ʤʦʜʝʤ, GSM / GPRS ʤʦʜʝʤ). ɼʦ ʮʴʦʛʦ ʞ ʽʥʪʝʨʬʝʡʩʫ 

ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʧʨʽʩʪʨʽʡ ʟʥʽʤʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʜʘʥʠʭ ʟ 

ʣʽʯʠʣʴʥʠʢʘ ʥʘ ʢʦʤʧ'ʶʪʝʨ. 

USB Host ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʥʴʦʛʦ USB Flash ʥʘʢʦʧʠʯʫʚʘʯʘ 

(ʦʙʤʝʞʝʥʥʷ ʥʘ ʦʙôʻʤ ʥʘʢʦʧʠʯʫʚʘʯʘ ʥʝʤʘʻ) ʟ ʨʦʟʤʽʪʢʦʶ FAT ʘʙʦ FAT32. ɿʘʧʠʩ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

Flash ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʝʞʠʤʽ çʂʦʥʪʨʦʣʴè ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ USB Flash ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟ'ʻʤʫ 

ʧʨʠʣʘʜʦʚʦʛʦ ʢʘʙʝʣʶ. ʇʨʠ ʮʴʦʤʫ ʟʘʧʠʩʫʶʪʴʩʷ ʚʩʽ ʪʠʧʠ ʘʨʭʽʚʥʠʭ ʜʘʥʠʭ, ʥʘʢʦʧʠʯʝʥʠʭ 

ʣʽʯʠʣʴʥʠʢʦʤ. ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘʧʠʩʫ ʧʨʠʣʘʜ ʟʘʧʠʩʫʻ ʪʽʣʴʢʠ ʪʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ 

ʥʘʢʦʧʠʯʠʣʘʩʷ ʟ ʤʦʤʝʥʪʫ ʦʩʪʘʥʥʴʦʛʦ ʟʘʧʠʩʫ ʥʘ ʧʦʪʦʯʥʫ Flash. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ ʧʦʚʥʠʡ ʘʨʭʽʚ. 

RS485 ʧʽʜʪʨʠʤʫʻ ʜʚʘ ʧʨʦʪʦʢʦʣʠ ʦʙʤʽʥʫ: 

- ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʪʦʢʦʣ "Sempal" ʜʣʷ ʦʙʤʽʥʫ ʤʽʞ ʣʽʯʠʣʴʥʠʢʘʤʠ; 

- ʧʨʦʪʦʢʦʣ Modbus RTU. 

ʂʦʨʠʩʪʫʚʘʯ ʚʠʙʠʨʘʻ ʪʠʧ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʩʘʤ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʪʦʢʦʣʫ "Sempal" ʣʽʯʠʣʴʥʠʢʠ ʤʦʞʫʪʴ ʦʙ'ʻʜʥʫʚʘʪʠʩʷ ʤʽʞ ʩʦʙʦʶ 

ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ RS485. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʪʽʣʴʢʠ ʦʜʠʥ ʣʽʯʠʣʴʥʠʢ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʢʘʥʘʣʫ 

ʟʦʚʥʽʰʥʴʦʛʦ ʟʚ'ʷʟʢʫ (ʤʦʜʝʤ, RS232). ɼʦʩʪʫʧ ʜʦ ʚʩʴʦʛʦ ʣʘʥʮʶʞʢʫ ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ 

ʯʝʨʝʟ ʥʴʦʛʦ. ʇʨʦʪʦʢʦʣ Modbus ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʠʪʠ ʣʽʯʠʣʴʥʠʢ ʚ ʤʝʨʝʞʫ Modbus. 

ʇʝʨʝʜʙʘʯʝʥʦ ʯʠʪʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʘʨʭʽʚʽʚ. ʐʚʠʜʢʽʩʪʴ ʽʥʪʝʨʬʝʡʩʫ ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʝʤ. ɯʥʪʝʨʬʝʡʩʠ USB Host ʽ RS485 ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʧʨʠ ʟʘʤʦʚʣʝʥʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ, 

ʧʨʠʯʦʤʫ ʦʜʥʦʯʘʩʥʦ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʟ ʥʠʭ. 

5.10.2 ɸʥʘʣʦʛʦʚʽ ʽʥʪʝʨʬʝʡʩʠ. 
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ʅʘ ʟʘʤʦʚʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʣʽʯʠʣʴʥʠʢ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʚʙʫʜʦʚʘʥʠʡ ʙʣʦʢ ʨʦʟʰʠʨʝʥʥʷ, ʷʢʠʡ ʜʦʜʘʻ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

- ʜʚʘ ʣʽʥʽʡʥʠʭ ʚʠʭʦʜʠ; 

- ʜʚʘ ʢʣʶʯʦʚʠʭ ʚʠʭʦʜʠ; 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ. 

ɺʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʙʣʦʢ ʨʦʟʰʠʨʝʥʥʷ ʧʨʠʚʝʜʝʥʘ ʚ ʐɯʄʅ.407251.003 ʈʕ, 

ʯʘʩʪʠʥʘ 2 çɺʙʫʜʦʚʘʥʠʡ ʙʣʦʢ ʨʦʟʰʠʨʝʥʥʷ ʪʝʧʣʦʚʦʜʦʣʽʯʠʣʴʥʠʢʘ ʉɺʊʋ-10ʄ (ʄ1, 

ʄ2) RPè. 

ʃʽʥʽʡʥʽ ʚʠʭʦʜʠ. ʂʦʨʠʩʪʫʚʘʯ ʥʘ ʩʚʽʡ ʨʦʟʩʫʜ ʥʘʣʘʰʪʦʚʫʻ ʪʠʧ ʢʦʞʥʦʛʦ ʟ ʚʠʭʦʜʽʚ 

ʥʝʟʘʣʝʞʥʦ - ʧʦʪʝʥʮʽʡʥʠʡ ʘʙʦ ʩʪʨʫʤʦʚʠʡ. ʇʦʪʝʥʮʽʡʥʠʡ ʚʠʭʽʜ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ ʥʘʧʨʫʛʫ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 10 ɺ. ʉʪʨʫʤʦʚʠʡ ʚʠʭʽʜ ʚʠʜʘʻ ʩʪʨʫʤ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 20 ʤɸ. ʂʦʞʝʥ ʟ 

ʣʽʥʽʡʥʠʭ ʚʠʭʦʜʽʚ ʢʦʥʬʽʛʫʨʫʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʽ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʥʘʩʪʫʧʥʠʭ ʨʝʞʠʤʘʭ: 

- ʣʽʥʽʡʥʠʡ ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʠʭʽʜ; 

- ʧʦʨʦʛʦʚʠʡ ʚʠʭʽʜ; 

- ʨʝʛʫʣʶʚʘʥʥʷ. 

ʃʽʥʽʡʥʠʡ ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʠʭʽʜ. ʂʦʞʝʥ ʟ ʚʠʭʦʜʽʚ ʤʦʞʝ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʠʡ ʥʘ 
ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ (ʥʘʧʨʫʛʠ ʘʙʦ ʩʪʨʫʤʫ), ʧʨʦʧʦʨʮʽʡʥʦ ʙʫʜʴ-ʷʢ̔ʡ ʟ ʚʠʤʽʨʶʚʘʥʠʭ 

ʣʽʯʠʣʴʥʠʢʦʤ ʚʝʣʠʯʠʥ (ʽʥʬʦʨʤʘʪʠʚʥʥʠʡ ʧʘʨʘʤʝʪʨ) ʟ ʥʘʙʦʨʫ 

- t1, t2, t3, t4, t5 - ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʤʽʨʶʚʘʥʽ ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ɼʊ1 ... ɼʊ5; 

- P1, P2 - ʪʠʩʢʠ, ʚʠʤʽʨʶʚʘʥʽ ʜʘʪʯʠʢʘʤʠ ʪʠʩʢʫ ɼɼ1 ʽ ɼɼ2, ʚʽʜʧʦʚʽʜʥʦ; 

- q1, q2 - ʦʙ'ʻʤʥʽ ʚʠʪʨʘʪʠ ʪʝʧʣʦʥʦʩʽʷ; 

- m1, m2 - ʤʘʩʦʚʽ ʚʠʪʨʘʪʠ ʪʝʧʣʦʥʦʩʽʷ. 

ʂʦʨʠʩʪʫʚʘʯ ʚʠʙʠʨʘʻ ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʧʘʨʘʤʝʪʨ ʽ ʚʩʪʘʥʦʚʣʶʻ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ 

ʽ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʇʦʨʦʛʦʚʠʡ ʚʠʭʽʜ. ɺʠʙʠʨʘʻʪʴʩʷ ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʧʘʨʘʤʝʪʨ ʽ ʟʘʜʘʻʪʴʩʷ ʜʚʘ ʟʥʘʯʝʥʥʷ - 

ʧʦʨʽʛ ʚʢʣʶʯʝʥʥʷ ʽ ʧʦʨʽʛ ʚʠʢʣʶʯʝʥʥʷ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʧʝʨʝʚʠʱʫʻ 

ʧʦʨʽʛ ʚʢʣʶʯʝʥʥʷ, ʚʠʭʽʜ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʩʪʘʥ ç1è, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʧʘʜʘʻ ʥʠʞʯʝ ʧʦʨʦʛʫ 

ʚʠʢʣʶʯʝʥʥʷ - ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ç0è. ɺ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʜʦʜʘʪʦʢ ʜʦ 

ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʤʦʞʝ ʙʫʪʠ ʚʠʙʨʘʥʦ ʧʦʪʦʯʥʠʡ ʯʘʩ - ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʯʘʩ ʚʢʣʶʯʝʥʥʷ (ʛʦʜ: ʭʚ) ʽ 

ʯʘʩ ʚʠʢʣʶʯʝʥʥʷ. 

ʈʝʛʫʣʶʚʘʥʥʷ. ʂʦʞʝʥ ʟ ʜʚʦʭ ʚʠʭʦʜʽʚ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʦʜʠʥ ʢʘʥʘʣ 

ʇɯ- ʨʝʛʫʣʶʚʘʥʥʷ. ʂʦʨʠʩʪʫʚʘʯ ʟʘʜʘʻ ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʫʨʫ ʨʝʛʫʣʶʚʘʥʥʷ (ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʜʘʯʽ 

ʢʘʥʘʣʫ ʽ ʧʦʩʪʽʡʥʫ ʯʘʩʫ) ʽ ʨʝʛʫʣʴʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨ. ʈʝʘʣʽʟʦʚʘʥʽ  ʘʣʛʦʨʠʪʤʠ ʨʝʛʫʣʶʚʘʥʥʷ: 

- ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘʜʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʢʘʟʘʥʠʤ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ɼʊ; 

- ʨʝʛʫʣʶʚʘʥʥʷ ʦʧʘʣʝʥʥʷ.  ʈʝʛʫʣʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʚʦʨʦʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

ʋ  ʢʦʞʥʦʤʫ ʟ  ʨʝʞʠʤʽʚ  ʨʝʛʫʣʶʚʘʥʥʷ  ʤʦʞʥʘ  ʟʘʜʘʪʠ  ʜʝʥʥʠʡ  /  ʥʽʯʥʠʡ  ʨʝʞʠʤ, ʨʝʞʠʤ 

çʚʠʭʽʜʥʦʛʦ ʜʥʷè, ʘ ʪʘʢʦʞ ʚʚʝʩʪʠ ʛʨʘʬʽʢ ʢʦʨʝʢʮʽʾ ʧʦ ʪʝʤʧʝʨʘʪʫʨʽ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. 

ʂʣʶʯʦʚʽ ʚʠʭʦʜʠ.  ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʢʣʶʯʦʚʠʭ ʚʠʭʦʜʽʚ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʠʧ:     

-  ʘʢʪʠʚʥʠʡ ʚʠʭʽʜ.  ʅʘʧʨʫʛʘ ç1è = 10 ɺ ʟʽ ʩʪʨʫʤʦʤ ʜʦ 10ʤɸ.  ɺʭʽʜ ʩʪʨʫʤʫ - ʥʝ ʙʽʣʴʰʝ 

20ʤɸ 

- ʚʽʜʢʨʠʪʠʡ ʢʦʣʝʢʪʦʨ.  ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ 40 ɺ, ʩʪʨʫʤ 20 ʤɸ. 

ʂʦʞʝʥ ʟ ʢʣʶʯʦʚʠʭ ʚʠʭʦʜʽʚ ʢʦʥʬʽʛʫʨʫʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ.  ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʠʧ ʚʠʭʦʜʫ   ̔

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʘʨʘʤʝʪʨ. ʂʣʶʯʦʚʽ  ʚʠʭʦʜʠ  ʟʘʚʞʜʠ  ʧʨʘʮʶʶʪʴ  ʚ ʧʦʨʦʛʦʚʦʤʫ ʨʝʞʠʤʽ. ʎʝʡ 

ʨʝʞʠʤ ʧʦʚʥʽʩʪʶ ʟʙʽʛʘʻʪʴʩʷ ʟ ʧʦʨʦʛʦʚʠʤʠ ʨʝʞʠʤʘʤʠ ʣʽʥʽʡʥʠʭ ʚʠʭʦʜʽʚ. 

5.11 ɼʦʚʞʠʥʘ ʢʘʙʝʣʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʙʨʘʥʠʭ ʤʽʩʮʴ 
ʨʦʟʤʽʱʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʣʽʯʠʣʴʥʠʢʽʚ, ʽ ʤʦʞʝ ʣʝʞʘʪʠ ʚ ʤʝʞʘʭ: 
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- ʚʽʜ 2 ʜʦ 100ʤ ʜʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ ʽ ʜʘʪʯʠʢʽʚ 

ʪʝʤʧʝʨʘʪʫʨʠ (ʟʘ ʩʧʝʮʽʘʣʴʥʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʜʦʚʞʠʥʘ ʢʘʙʝʣʶ ʜʦ ʦʜʥʦʛʦ ʟ ʊʉʇ 

ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʜʦ  900 ʤ), 

- ʚʽʜ 2 ʜʦ 200 ʤ ʜʣʷ ʽʥʪʝʨʬʝʡʩʫ RS232 ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʇʂ, 

- ʚʽʜ 2 ʜʦ 30ʤ ʜʣʷ ʽʥʪʝʨʬʝʡʩʫ RS232 ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʤʦʜʝʤʫ ʘʙʦ 

ʧʨʠʩʪʨʦʶ ʟʥʽʤʘʥʥʷ ʜʘʥʠʭ. 

5.12 ʑʠʪʦʢ ʧʨʠʣʘʜʦʚʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʦʾ 

ʰʘʬʠ-ʩʝʡʬʘ ʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʬʽʨʤʦʶ çʉɽʄʇɸʃè. 

  ,,,   
 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʪʝʧʣʦʣʽʯʠʣʴʥʠʢʘ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʧʨʦʚʦʜʠʪʴʩʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʧʝʨʩʦʥʘʣʦʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʟʛʽʜʥʦ ʟ ʜʦʢʫʤʝʥʪʦʤ çɯʥʩʪʨʫʢʮʽʷ ʧʦ ʤʦʥʪʘʞʫ ʪʘ ʚʚʝʜʝʥʥʶ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʪʝʧʦʣʽʯʠʣʴʥʠʢʘ ʉɺʊʋ-10ʄè. 

ʗʢʱʦ ʚ ʧʨʦʮʝʩʽ ʟʘʧʫʩʢʫ (ʘʙʦ ʧʽʩʣʷ ʟʘʧʫʩʢʫ) ʧʨʠʣʘʜʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʚʘʨʶʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʥʝʦʙʭʽʜʥʦ ʚʽʜʢʣʶʯʠʪʠ ʣʽʯʠʣʴʥʠʢ 

ʚʽʜ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ ʽ ʚʽʜ'ʻʜʥʘʪʠ ʟʘʛʘʣʴʥʦʧʨʠʣʘʜʦʚʠʡ ʨʦʟ'ʻʤ ʚʽʜ ʢʦʨʧʫʩʫ 

ʦʙʯʠʩʣʶʚʘʯʘ.  ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʣʘʜ ʤʦʞʝ ʙʫʪʠ ʧʦʰʢʦʜʞʝʥʠʡ. 

6 ʄʘʨʢʫʚʘʥʥʷ ʽ ʧʣʦʤʙʫʚʘʥʥʷ 

 
6.1 ʄʘʨʢʫʚʘʥʥʷ ʣʽʯʠʣʴʥʠʢʽʚ, ʱʦ ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʦʙʯʠʩʣʶʚʘʯ, ʚʽʜʧʦʚʽʜʘʻ 

ɼʉʊʋ EN1434:2014. ɿʘʚʦʜʩʴʢʽ ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ʊʉ ʪʘ ʈʋ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʾʭ 

ʢʦʨʧʫʩ ʫʜʘʨʥʠʤ ʤʝʪʦʜʦʤ ʘʙʦ ʤʝʪʦʜʦʤ ʛʨʘʚʽʨʫʚʘʥʥʷ. 

6.2 ʄʘʨʢʫʚʘʥʥʷ ʈʋ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʫʤʦʚʥʦʛʦ ʧʨʦʭʦʜʫ DN ʽ 

ʤʘʢʩʠʤʘʣʴʥʝ ʝʢʩʧʣʫʘʪʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʈN (ʈʫ). 

6.3 ʉʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʣʽʯʠʣʴʥʠʢʽʚ ʦʧʣʦʤʙʦʚʘʥʽ ʧʨʠ ʚʠʧʫʩʢʫ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʩʘʥʢʮʽʘʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ  

ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʤʽʩʮʷʭ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. 

6.4 ʆʙʯʠʩʣʶʚʘʯ ʧʣʦʤʙʫʻʪʴʩʷ ʜʚʦʤʘ ʧʣʦʤʙʘʤʠ. ʇʣʦʤʙʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 
ʥʘ ʛʚʠʥʪʠ ʢʨʽʧʣʝʥʥʷ, ʱʦ ʢʨʽʧʣʷʪʴ ʙʽʯʥʽ ʢʨʠʰʦʢ. ɼʣʷ ʬʽʢʩʘʮʽʾ ʧʣʦʤʙ ʧʽʜ ʛʦʣʦʚʢʠ 

ʛʚʠʥʪʽʚ ʧʝʨʝʜʙʘʯʝʥʽ ʧʣʦʤʙʫʚʘʣʴʥʽ ʯʘʰʢʠ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʣʦʤʙʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʚʠʥʮʝʚʦʾ ʧʣʦʤʙʠ, ʥʘ ʙʽʯʥʠʭ ʢʨʠʰʢʘʭ ʧʝʨʝʜʙʘʯʝʥʽ ʧʣʦʤʙʫʚʘʣʴʥʽ ʯʘʰʢʠ ʟ 

ʦʪʚʦʨʘʤʠ. 

ɿʘʛʘʣʴʥʦʧʨʠʣʘʜʦʚʠʡ ʢʘʙʝʣʴ ʤʘʨʢʫʻʪʴʩʷ ʥʘʢʣʝʡʢʦʶ ʥʘ ʢʦʨʧʫʩʽ ʨʦʟ'ʻʤʫ ʟ 

ʧʦʟʥʘʯʝʥʥʷʤ ʢʦʜʫ ʢʘʙʝʣʶ. ʄʘʨʢʫʚʘʥʥʷ ʟ'ʻʜʥʫʚʘʣʴʥʠʭ ʢʘʙʝʣʽʚ ʥʘʥʦʩʠʪʴʩʷ ʥʘ 

ʙ̔ʨʢʠ, ʟʘʢʨʽʧʣʝʥʽ ʧʦʙʣʠʟʫ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟ'ʻʤʽʚ. 

7 ʊʘʨʘ  ̔ʤʘʨʢʫʚʘʥʥʷ 

 
7.1 ʋʧʘʢʦʚʢʘ (ʪʨʘʥʩʧʦʨʪʥʘ ʪʘʨʘ) ʚʽʜʧʦʚʽʜʘʻ ʢʘʪʝʛʦʨʽʾ ʂʋ-1 (ʪʠʧ ɺʋ-II ʜʣʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʣʽʯʠʣʴʥʠʢʘ) ɻʆʉʊ 23216 ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʟʛʽʜʥʦ 

ʢʨʝʩʣʝʥʴ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʨʦʙʥʠʢʘ. 
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7.2 ʄʘʨʢʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘʨʠ ʚʽʜʧʦʚʽʜʘʻ ɻʆʉʊ 14192, ʚʠʢʦʥʫʻʪʴʩʷ 
ʟʛʽʜʥʦ ʢʨʝʩʣʝʥʴ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʨʦʙʥʠʢʘ ʽ ʤʽʩʪʠʪʴ ʤʘʥʽʧʫʣʷʮʽʡʥʽ ʟʥʘʢʠ 

"ʆɹɽʈɽɾʅʆ ʂʈʀʍʂɽ", "ɹɽʈɽɻʊʀ ɺɯɼ ɺʆʃʆɻʀ", "ɺɽʈʍ". 

7.3 ʉʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʣʽʯʠʣʴʥʠʢʽʚ ʫʧʘʢʦʚʘʥʽ ʚ ʷʱʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ- 

ʚʠʨʦʙʥʠʢʘ. ɿʘ ʫʟʛʦʜʞʝʥʥʷʤ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʦʩʪʘʚʢʘ ʈʋ ʙʝʟ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘʨʠ ʘʙʦ ʚ ʪʘʨʽ ʟʘʤʦʚʥʠʢʘ. 

8 ʇʦʨʷʜʦʢ ʨʦʙʦʪʠ 

 
8.1 ɺʠʤʦʛʠ ʜʦ ʧʝʨʩʦʥʘʣʫ. 

ʆʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʟʥʘʡʦʤʣʝʥʠʡ ʟ ʮʠʤ ʜʦʢʫʤʝʥʪʦʤ 

ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. ɼʦ ʨʦʙʦʪʠ ʟ ʣʽʯʠʣʴʥʠʢʘʤʠ ʜʦʧʫʩʢʘʶʪʴʩʷ ʦʩʦʙʠ, ʦʟʥʘʡʦʤʣʝʥʽ ʟ 

ʧʨʘʚʠʣʘʤʠ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʥʘ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʥʘʧʨʫʛʦʶ ʜʦ 1000ɺ. 

8.2 ʉʪʨʫʢʪʫʨʘ ʤʝʥʶ ʫʧʨʘʚʣʽʥʥʷ ʣʽʯʠʣʴʥʠʢʦʤ, ɼʦʜʘʪʦʢ ɺ. 

ʄʝʥʶ ʫʧʨʘʚʣʽʥʥʷ ʣʽʯʠʣʴʥʠʢʦʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʨʫʧʠ ʨʷʜʢʽʚ ʧʦʚʽʜʦʤʣʝʥʴ 

(ʧʫʥʢʪʽʚ ʤʝʥʶ), ʱʦ ʧʦ ʯʝʨʟʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʽʥʜʠʢʘʪʦʨʽ ʣʽʯʠʣʴʥʠʢʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʥʶ (ʧʝʨʝʤʠʢʘʥʥʷ ʧʫʥʢʪʽʚ) ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʥʦʩʽʷ, ʧʘʨʘʤʝʪʨʘʭ 

ʣʽʯʠʣʴʥʠʢʘ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʧʝʨʝʚʽʨʢʫ ʣʽʯʠʣʴʥʠʢʘ ʽ ʚʽʜʢʦʨʠʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ 

ʣʽʯʠʣʴʥʠʢʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʪʨʦʣʶ ʡʦʛʦ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺʩʽ ʚʠʤʽʨʶʚʘʥʽ ʚʝʣʠʯʠʥʠ, ʧʘʨʘʤʝʪʨʠ ʣʽʯʠʣʴʥʠʢʘ ʽ ʢʦʤʘʥʜʠ ʫʧʨʘʚʣʽʥʥʷ 

ʣʽʯʠʣʴʥʠʢʦʤ ʦʙ'ʻʜʥʘʥʽ ʚ ʢʽʣʴʢʘ ʨʦʟʜʽʣʽʚ - ʨʝʞʠʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʣʽʯʠʣʴʥʠʢʦʤ. 

8.2.1 ʆʩʥʦʚʥʠʡ ʨʝʞʠʤ.  ɿʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ̔ ʥʜʠʢʘʪʦʨʘ. 

ʇʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʣʽʯʠʣʴʥʠʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʞʠʤʽ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʩʽʭ ʚʠʤʽʨʶʚʘʥʠʭ ʽ ʦʙʯʠʩʣʶʚʘʥʠʭ ʧʦʪʦʯʥʠʭ ʽ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʧʦʪʦʯʥʽ ʧʦʤʠʣʢʠ (ʷʢʱʦ ʧʦʤʠʣʦʢ ʥʝʤʘʻ, 

ʧʫʥʢʪ ʤʝʥʶ ʥʝʚʠʜʠʤʠʡ) ʚ ʢʦʞʥʦʤʫ ʟ ʢʘʥʘʣʽʚ. 

8.2.2 ʉʣʫʞʙʦʚʽ ʨʝʞʠʤʠ. 

ʉʶʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʨʝʞʠʤʠ çʂʦʥʪʨʦʣʴè, çʋʩʪʘʥʦʚʢʘè, çʇʦʚʽʨʢʘè, 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ, ʤʦʜʝʤʫ, ʘ ʪʘʢʦʞ ʨʝʞʠʤʠ ʥʘʣʘʰʪʫʚʘʥʴ 

ʢʘʥʘʣʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʚʙʫʜʦʚʘʥʦʛʦ ʙʣʦʢʫ ʨʦʟʰʠʨʝʥʥʷ. 

ʈʝʞʠʤ çʂʦʥʪʨʦʣʴè. 

ʈʝʞʠʤ çʂʦʥʪʨʦʣʴè ʥʝ ʧʝʨʝʨʠʚʘʻ ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʝʥʝʨʛʦʥʘʛʣʷʜʫ, ʪʘʢ ʽ ʢʦʨʠʩʪʫʚʘʯʝʤ. ʋ 

ʮʴʦʤʫ ʨʝʞʠʤʽ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʥʘ ʽʥʜʠʢʘʪʦʨʽ ʘʨʭʽʚʠ ʣʽʯʠʣʴʥʠʢʘ, ʞʫʨʥʘʣ 

ʧʦʜʽʡ.  ʄʦʞʥʘ ʽʥʽʮʽʶʚʘʪʠ ʟʘʧʠʩ ʽʥʬʦʨʤʘʮʽʾ ʥʘ USB Flash. 

ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʩʫʤʥʽʚʫ ʚ ʧʨʘʚʠʣʴʥʦʩʪʽ ʫʩʪʘʥʦʚʢʠ ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʣʽʯʠʣʴʥʠʢʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʩʣʽʜ ʫʚʽʡʪʠ ʚ ʨʝʞʠʤ çʂʦʥʪʨʦʣʴè ʽ ʟʚʽʨʠʪʠ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʚʝʜʝʥʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʪʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʪʦʯʥʠʭ ʜʽʘʤʝʪʨʽʚ ʈʋ, ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʚʠʧʨʦʤʽʥʶʚʘʯʘʤʠ 

ʜʘʪʯʠʢʽʚ  ʽ  ʢʦʝʬʽʮʽʻʥʪʽʚ  ʧʝʨʝʪʚʦʨʝʥʥʷ  ʈʋ  ʟ  ʜʘʥʠʤʠ, ʚʚʝʜʝʥʠʤʠ ʧʨʠ 

ʚʽʜʚʘʥʪʘʞʝʥʥʽ ʧʨʠʣʘʜʫ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʘ ʬʽʨʤʽ-ʚʠʨʦʙʥʠʢʫ. 

ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʦʜʠʥʠʮʽ ʤʦʣʦʜʰʦʛʦ ʨʦʟʨʷʜʫ. ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʣʽʯʠʣʴʥʠʢʠ 

ʯʠʩʣʘ ʚʭʦʜʞʝʥʴ ʚ ʨʝʞʠʤʠ çʋʩʪʘʥʦʚʢʘè ʽ çʇʦʚʽʨʢʘè. 



25  

ʈʝʞʠʤʠ çʋʩʪʘʥʦʚʢʘè ʽ çʇʦʚʽʨʢʘè ʟʘʭʠʱʝʥʽ ʚʽʜ ʜʦʩʪʫʧʫ ʧʘʨʦʣʷʤʠ, ʷʢʽ 

ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʠ ʚʽʜʚʘʥʪʘʞʝʥʥʽ ʧʨʠʣʘʜʫ. ʇʦʨʷʜʦʢ ʚʚʝʜʝʥʥʷ ʧʘʨʦʣʷ ʜʠʚʠʩʴ ʚ 

ɼʦʜʘʪʢʫ ɺ. 

ʈɽɾʀʄ ʉʊɸʅɼɸʈʊʅʀʁ ʇɸʈʆʃʔ 

çʋʩʪʘʥʦʚʢʘè 25205757 

çʇʦʚʽʨʢʘè 31415926 

ʋ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘ ʚʠʤʦʛʫ ɿʘʤʦʚʥʠʢʘ ʧʽʜʧʨʠʻʤʩʪʚʦ-ʚʠʨʦʙʥʠʢ ʤʦʞʝ 

ʚʩʪʘʥʦʚʠʪʠ ɯʅɼʀɺɯɼʋɸʃʔʅɯ ʟʥʘʯʝʥʥʷ ʧʘʨʦʣʷ ʜʣʷ ʩʣʫʞʙʦʚʠʭ ʨʝʞʠʤʽʚ, ʱʦ 

ʝʢʚʽʚʘʣʝʥʪʥʦ ʜʦʜʘʪʢʦʚʦʤʫ ɽʃɽʂʊʈʆʅʅʆʄʋ ʧʣʦʤʙʫʚʘʥʥʶ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ 

ʙʣʦʢʫ ʽ ʟʘʙʝʟʧʝʯʫʻ ʥʝʜʦʩʪʫʧʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʩʪʦʨʦʥʥʽʤ ʢʦʨʠʩʪʫʚʘʯʘʤ. 

ʈʝʞʠʤ "ʋʩʪʘʥʦʚʢʘ". 

ʈʝʞʠʤ "ʋʩʪʘʥʦʚʢʘ" ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʣʽʯʠʣʴʥʠʢʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʥʫʣʷ ʢʘʥʘʣʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʙôʻʤʫ (ʥʝʦʙʭʽʜʥʝ ʧʦʯʘʪʢʦʚʝ ʙʘʣʘʥʩʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʪʨʘʢʪʫ), ʚʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʯʠʩʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ  

ʭʦʣʦʜʥʦʾ ʚʦʜʠ, ...), ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʤʧʫʣʴʩʥʠʭ ʚʭʦʜʽʚ ʽ ʚʠʭʦʜʽʚ, ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘʨʠʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʙʦʨʫ ʨʝʞʠʤʽʚ çɺ ʦʙʣʽʢʫè, çʅʝ ʚ   ʦʙʣʽʢʫè, 

çɿʫʧʠʥʝʥʦè. 

ʅʝʦʙʭʽʜʥʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

(ʣʽʯʠʣʴʥʠʢ ʚ ʨʝʞʠʤʽ "ɺ ʦʙʣʽʢʫ") ʙʣʦʢʫʶʪʴʩʷ ʪʽ ʧʫʥʢʪʠ ʤʝʥʶ "ʋʩʪʘʥʦʚʢʘ", ʷʢʽ ʥʝ 

ʧʦʚʠʥʥʽ ʟʤʽʥʶʚʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʥʘ ʦʙʣʽʢʫ. 

ʈʝʞʠʤ "ʇʦʚʽʨʢʘ". 

ʈʝʞʠʤ "ʇʦʚʽʨʢʘ" ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʝʨʝʚʽʨʢʠ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʽʯʠʣʴʥʠʢʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʧʨʠ ʧʝʨʽʦʜʠʯʥʽʡ 

ʧʦʚʽʨʮʽ. ʇʝʨʝʚʽʨʢʫ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʪʽʣʴʢʠ ʧʽʜʧʨʠʻʤʩʪʚʦ-ʚʠʨʦʙʥʠʢ ʘʙʦ ʡʦʛʦ 

ʫʧʦʚʥʦʚʘʞʝʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʟ ʫʯʘʩʪʶ ɼʝʨʞʧʦʚʽʨʥʠʢʘ. 

8.3 ɿʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ 

8.3.1 ɿʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʥʘ USB Flash. 

ʗʢʱʦ ʣʽʯʠʣʴʥʠʢ ʦʙʣʘʜʥʘʥʠʡ ʽʥʪʝʨʬʝʡʩʦʤ ʜʦ USB Flash (ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʤʦʚʣʝʥʥʷ), ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʥʘ USB Flash. ʄʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʙʫʜʴ-ʷʢʘ USB Flash ʟ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʦʶ FAT ʘʙʦ FAT32. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ: 

- ʧʽʜʢʣʶʯʠʪʠ USB Flash ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟ'ʻʤʫ 

- ʚ ʤʝʥʶ çʂʦʥʪʨʦʣʴè ʚʠʙʨʘʪʠ ʧʫʥʢʪ "USB Flash" 

- ʚʠʙʨʘʪʠ ʨʝʞʠʤ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ - çɼʦʧʠʩʘʪʠè ʘʙʦ çɿʘʧʠʩʘʪʠ ʚʩʝè. 

- ʜʦʯʝʢʘʪʠʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʘʢʽʥʯʝʥʥʷ ʦʧʝʨʘʮʽʾ. 

ʈʝʞʠʤʠ çɼʦʧʠʩʘʪʠè ʽ çɿʘʧʠʩʘʪʠ ʚʩʝè ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʥʘ Flash ʟʘʧʠʩʫʻʪʴʩʷ ʪʽʣʴʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʱʝ ʥʝ ʟʘʧʠʩʫʚʘʣʘʩʷ ʩʘʤʝ 

ʥʘ ʮʝʡ ʧʨʠʩʪʨʽʡ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʟʘʧʠʩʫʻʪʴʩʷ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʥʘ  ʚʩʶ  

ʛʣʠʙʠʥʫ ʟʙʝʨʽʛʘʥʥʷ ʘʨʭʽʚʽʚ. 

8.3.2 ɿʯʠʪʫʚʘʥʥʷ ʯʝʨʝʟ RS232 

ʋ ʙʘʟʦʚʽʡ ʢʦʥʬʽʛʫʨʘʮʽʾ ʣʽʯʠʣʴʥʠʢʘ ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʽʡ  ʽʥʪʝʨʬʝʡʩ  RS232. 

ɼʦ ʥʴʦʛʦ ʤʦʞʝ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʠʡ ʢʦʤʧ'ʶʪʝʨ, ʧʨʠʩʪʨʽʡ ʟʥʽʤʘʥʥʷ ʜʘʥʠʭ ʘʙʦ 

ʤʦʜʝʤ. 
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ʇʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʢʦʤʧ'ʶʪʝʨʘ ʘʙʦ ʧʨʠʩʪʨʦʶ ʟʥʽʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦʮʝʜʫʨʘ 

ʟʯʠʪʫʚʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʘʙʦ ʧʨʦʛʨʘʤʽ ʟʥʽʤʘʥʥʷ ʜʘʥʠʭ. ʅʽ-ʷʢʠʭ ʜʦʜʘʪʢʦʚʠʭ ʜʽʡ ʟ 

ʧʨʠʣʘʜʦʤ ʧʨʦʚʦʜʠʪʠ ʥʝ ʧʦʪʨʽʙʥʦ. 

ʇʨʠ ʨʦʙʦʪʽ ʟ ʤʦʜʝʤʘʤʠ ʣʽʯʠʣʴʥʠʢ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ 

ʥʘʣʘʰʪʦʚʘʥʠʡ. ɼʣʷ ʮʴʦʛʦ ʚ ʤʝʥʶ çɹʣʦʢ ʄɼʄè ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ 

ʪʠʧ ʤʦʜʝʤʫ. ɼʨʘʡʚʝʨʠ ʤʦʜʝʤʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʘʥʪʘʞʝʥʽ ʟ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯ  ʩʘʤ  

ʤʦʞʝ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʘʙʦ ʤʦʜʠʬʽʢʫʚʘʪʠ ʥʘʷʚʥʽ ʜʨʘʡʚʝʨʠ ʤʦʜʝʤʽʚ. 

ʇʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʤʦʜʝʤʫ ʤʦʞʣʠʚʽ ʜʚʘ ʚʘʨʽʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʢʘʥʘʣʫ ʟʚ'ʷʟʢʫ: 

- ʧʨʦʚʽʜʥʠʡ ʤʦʜʝʤ, ʘʙʦ GSM ʤʦʜʝʤ ʚ CSD ʨʝʞʠʤʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (ʜʘʣʽ - 

ʨʝʞʠʤ CSD) 

- GSM ʤʦʜʝʤ ʚ GPRS ʨʝʞʠʤʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (ʜʘʣʽ - ʨʝʞʠʤ GPRS). 

ʋ ʨʝʞʠʤʽ CSD ʣʽʯʠʣʴʥʠʢ ʯʝʢʘʻ ʚʭʽʜʥʦʛʦ ʜʟʚʽʥʢʘ. ʇʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ 

ʜʟʚʽʥʢʘ ʣʽʯʠʣʴʥʠʢ ʧʽʜʥʽʤʘʻ ʪʨʫʙʢʫ ʽ ʚʩʪʘʥʦʚʣʶʻ ʢʘʥʘʣ ʟʚ'ʷʟʢʫ. ʇʽʩʣʷ  ʮʴʦʛʦ 

ʦʯʽʢʫʻ ʚʭʽʜʥʦʛʦ ʟʘʧʠʪʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʤʦʞʥʘ ʟʘʜʘʚʘʪʠ ʽʥʪʝʨʚʘʣ ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʣʽʯʠʣʴʥʠʢ 

ʙʫʜʝ ʧʽʜʥʽʤʘʪʠ ʪʨʫʙʢʫ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʜʟʚʽʥʢʽʚ, ʧʽʩʣʷ ʷʢʦʛʦ ʚʽʥ ʧʦʚʠʥʝʥ 

ʚʽʜʧʦʚʽʩʪʠ. ʎʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʟ ʢʘʙʝʣʴʥʠʤʠ ʤʦʜʝʤʘʤʠ, 

ʧʽʜʢʣʶʯʝʥʠʤʠ ʚʧʘʨʘʣʣʝʣʴ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʪʝʣʝʬʦʥʥʠʤʠ ʘʧʘʨʘʪʘʤʠ. 

ɺ GPRS ʨʝʞʠʤʽ ʣʽʯʠʣʴʥʠʢ ʚʠʭʦʜʠʪʴ ʥʘ ʟʚ'ʷʟʦʢ ʟ ʩʝʨʚʝʨʦʤ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʧʠʩʘʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʭʦʜʫ ʚ ʤʝʨʝʞʫ. ʅʘʣʘʰʪʫʚʘʥʥʷ 

GPRS (ʟʘʥʦʩʷʪʴʩʷ ʪʽʣʴʢʠ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʫ ʧʨʦʛʨʘʤʫ - ʚʽʣʴʥʦ ʜʦʩʪʫʧʥʘ ʥʘ ʩʘʡʪʽ 

ʬʽʨʤʠ): 

- ʽʤ'ʷ ʪʦʯʢʠ ʜʦʩʪʫʧʫ GPRS - ʚʠʜʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ; 

- ʽʤ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ - ʚʠʜʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ; 

- ʧʘʨʦʣʴ - ʚʠʜʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ; 

- IP ʘʜʨʝʩʘ ʩʝʨʚʝʨʘ - ʨʝʘʣʴʥʘ IP ʘʜʨʝʩʘ ʢʦʤʧ'ʶʪʝʨʘ, ʟ ʷʢʦʶ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʚ'ʷʟʦʢ.  ʎʷ ʝʣʝʢʪʨʦʥʥʘ ʘʜʨʝʩʘ ʙʝʨʝʪʴʩʷ ʫ ̔ ʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ; 

- IP ʧʦʨʪ ʩʝʨʚʝʨʘ - ʧʦʨʪ, ʷʢʠʡ ʧʨʦʩʣʫʭʦʚʫʻ ʩʝʨʚʝʨ. ʎʝʡ ʧʘʨʘʤʝʪʨ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʣʘʰʪʫʚʘʥʴ ʩʝʨʚʝʨʘ. 

ʇʨʠʣʘʜ ʤʦʞʝ ʚʠʭʦʜʠʪʠ ʥʘ ʟʚ'ʷʟʦʢ ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʧʦʜʽʷʭ: 

- ʥʘ ʚʠʤʦʛʫ. ʇʨʠ ʚʭʽʜʥʦʤʫ ʜʟʚʽʥʢʫ ʧʨʠʣʘʜ ʜʘʻ ʥʝʛʘʡʥʠʡ ʚʽʜʙʽʡ ʽ ʧʽʜʥʽʤʘʻ 
ʢʘʥʘʣ GPRS 

- ʟʘ ʧʣʘʥʫʚʘʣʴʥʠʢʦʤ. ɺʠʙʠʨʘʻ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʭʦʜʫ ʧʨʠʣʘʜʫ ʥʘ ʟʚ'ʷʟʦʢ. 
ʄʦʞʣʠʚʽ ʪʘʢʽ ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ - ʨʘʟ ʥʘ ʤʽʩʷʮʴ, ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ, ʨʘʟ ʥʘ ʜʦʙʫ, ʘʙʦ 

ʯʝʨʝʟ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʚ ʛʦʜʠʥʘʭ (ʥʘʧʨʠʢʣʘʜ, ʢʦʞʥʽ 3 ʛʦʜʠʥʠ). 

8.3.3 ɿʯʠʪʫʚʘʥʥʷ ʯʝʨʝʟ RS485 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʬʝʡʩʫ RS485 ʤʦʞʥʘ ʟ'ʻʜʥʫʚʘʪʠ ʤʽʞ ʩʦʙʦʶ ʢʽʣʴʢʘ ʣʽʯʠʣʴʥʠʢʽʚ (ʘʙʦ 

ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ ʬʽʨʤʠ çʉʝʤʧʘʣè), ʧʨʠʯʦʤʫ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʥʠʭ ʜʦʩʠʪʴ, ʱʦʙ 

ʪʽʣʴʢʠ ʦʜʠʥ ʧʨʠʩʪʨʽʡ ʤʘʚ ʚʠʭʽʜ ʥʘ ʟʦʚʥʽʰʥʽ ʣʽʥʽʾ. 

ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ RS485 ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 2 ʢʤ. ʇʨʠ ʮʴʦʤʫ 

ʧʨʠʩʪʨʦʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟ'ʻʜʥʘʥʽ çʣʘʥʮʶʞʢʦʤè. 

ʃʽʯʠʣʴʥʠʢ ʧʽʜʪʨʠʤʫʻ ʜʚʘ ʧʨʦʪʦʢʦʣʠ ʟʚ'ʷʟʢʫ (ʧʝʨʝʤʠʢʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟ ʤʝʥʶ) ï 

Sempal ʽ Modbus. ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (2400, 

4800, 9600, 19200, 38400, 56000, 115200 ʙʦʜ). ʋ ʧʨʦʪʦʢʦʣʽ Modbus ʤʦʞʥʘ ʪʘʢʦʞ  ʟʘʜʘʪʠ  

ʨʝʞʠʤ ʢʦʥʪʨʦʣʶ ʧʘʨʥʦʩʪʽ. 
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ʇʨʦʪʦʢʦʣ Sempal ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʚ'ʷʟʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʣʽʯʠʣʴʥʠʢʽʚ ʤʽʞ ʩʦʙʦʶ,  

ʪʦʙʪʦ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʷʢʫʩʴ ʧʦʜʦʙʫ ʤʝʨʝʞʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʪʽʣʴʢʠ ʦʜʠʥ 

ʙʘʟʦʚʠʡ ʧʨʠʣʘʜ ʤʘʚ ʚʠʭʽʜ ʥʘ ʟʦʚʥʽʰʥʽ ʤʝʨʝʞʽ (ʤʦʜʝʤ, ʢʦʤʧ'ʶʪʝʨ, ...). ɼʦʩʪʫʧ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʟ 

ʦʙ'ʻʜʥʘʥʠʭ ʚ ʤʝʨʝʞʫ ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʙʘʟʦʚʠʡ ʣʽʯʠʣʴʥʠʢ. 

ʇʨʦʪʦʢʦʣ Modbus ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʽʚ ʜʦ ʤʝʨʝʞʽ Modbus. 

ʇʽʜʪʨʠʤʫʻʪʴʩʷ ʧʨʦʪʦʢʦʣ Modbus RTU. ɭ ʤʦʞʣʠʚʽʩʪʴ ʟʯʠʪʫʚʘʪʠ ʷʢ ʧʦʪʦʯʥʠʡ  ʩʪʘʥ,  ʪʘʢ ʽ 

ʘʨʭʽʚʠ ʣʽʯʠʣʴʥʠʢʘ. 
 

9 ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

 
9.1 ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʟ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ, ʥʘʚʝʜʝʥʽ ʚ ʨʦʟʜʽʣʽ 2. 

9.2 ʈʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʜʚʘ ʚʠʜʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: ˉ1 ʽ ̄ 2. 

9.3 ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ˉ1 ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʤʽʩʮʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʣʽʯʠʣʴʥʠʢʽʚ ʦʜʠʥ ʨʘʟ ʚ ʰʽʩʪʴ ʤʽʩʷʮʽʚ ʽ ʚʢʣʶʯʘʻ ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ ʽ ʧʝʨʝʚʽʨʢʫ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʇʨʠ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ˉ1 ʚʽʟʫʘʣʴʥʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ: 

- ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʪʽʢʘʥʥʷ ʚ ʤʽʩʮʷʭ ʤʦʥʪʘʞʫ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʣʽʯʠʣʴʥʠʢʽʚ ʚ 
ʪʨʫʙʦʧʨʦʚʽʜ; 

- ʥʘʜʽʡʥʽʩʪʴ ʢʦʥʪʘʢʪʥʠʭ ʟ'ʻʜʥʘʥʴ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʩʢʦʣʽʚ ʽ ʪʨʽʱʠʥ ʥʘ ʜʝʪʘʣʷʭ ʟ ʧʣʘʩʪʤʘʩʠ; 

- ʮʽʣʽʩʥʽʩʪʴ ʽʟʦʣʷʮʽʾ ʟôʝʜʥʫʚʘʣʴʥʠʭ ʢʘʙʝʣʽʚ; 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 8.2.1. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʩʝʟʦʥʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʦʯʠʱʝʥʥʷ 

ʥʘʣʴʦʪʫ ʟ ʧʦʚʝʨʭʥʽ ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ, ʩʣʘʙʢʠʭ 

ʨʦʟʯʠʥʽʚ ʣʫʛʽʚ ʘʙʦ ʢʠʩʣʦʪ (ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ). 

ʇʨʠ ʪʨʠʚʘʣʦʤʫ ʚʽʜʢʣʶʯʝʥʥʽ ʪʝʧʣʦʥʦʩʽʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʘʙʦ ʚʽʜʢʣʶʯʠʪʠ ʧʨʠʣʘʜ 

ʚʽʜ ʤʝʨʝʞʽ, ʘʙʦ ʟʘʙʝʟʧʝʯʠʪʠ ʛʘʨʘʥʪʦʚʘʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʪʝʧʣʦʥʦʩʽʷ ʚ ʈʋ. 

9.4 ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ˉ2 ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʜ 

ʚʠʢʦʥʘʥʥʷʤ ʧʝʨʽʦʜʠʯʥʦʾ ʧʦʚʽʨʢʠ ʣʽʯʠʣʴʥʠʢʘ. 

ʇʨʠ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ˉ2 ʚʠʨʦʙʣʷʶʪʴʩʷ: 

- ʦʧʝʨʘʮʽʾ, ʧʝʨʝʜʙʘʯʝʥʽ ʪʝʭʥʽʯʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ̄ 1; 

- ʦʛʣʷʜ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʈʋ ʥʘ ʧʨʝʜʤʝʪ ʥʘʷʚʥʦʩʪʽ ʚʽʜʢʣʘʜʝʥʴ; 

- ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʽʩʪʦʪʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʥʝʦʙʭʽʜʥʝ ʨʦʟʙʠʨʘʥʥʷ ʽ ʦʯʠʱʝʥʥʷ 
ʈʋ ʽ ʪʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯʽʚ. 

ʋʚʘʛʘ! ʈʦʟʙʠʨʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʈʋ-20, ʈʋ-25 ʧʨʦʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʥʘ 

ʬʽʨʤʽ-ʚʠʨʦʙʥʠʢʫ ʘʙʦ ʥʘ ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʧʫʥʢʪʘʭ ʧʦʚʽʨʢʠ. 

ʈʦʟʙʠʨʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʈʋ ʧʨʦʚʦʜʠʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

- ʧʨʦʚʝʩʪʠ ʜʝʤʦʥʪʘʞ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʚʠʪʨʘʪʠ (ʢʨʽʤ ʈʋ20, ʈʋ25); 

- ʜʝʤʦʥʪʫʚʘʪʠ ʈʋ ʟ ʪʨʫʙʦʧʨʦʚʦʜʫ (ʷʢʱʦ ʮʝ ʤʦʞʣʠʚʦ); 

- ʧʨʦʚʝʩʪʠ ʟʦʚʥʽʰʥʽʡ ʦʛʣʷʜ ʈʋ ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʤʝʭʘʥʽʯʥʦ ʦʯʠʩʪʠʪʠ 
ʡʦʛʦ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʚʽʜ ʚʽʜʢʣʘʜʝʥʴ; 

- ʧʨʦʤʠʪʠ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʈʋ ʨʦʟʯʠʥʦʤ ʩʠʥʪʝʪʠʯʥʦʛʦ ʤʠʶʯʦʛʦ 
ʟʘʩʦʙʫ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ, ʘ ʧʦʪʽʤ ʚʦʜʦʶ. 
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9.5 ʃʽʯʠʣʴʥʠʢʠ ʧʦʜʘʶʪʴʩʷ ʥʘ ʧʦʚʽʨʢʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ˉ2. ʄʽʞʧʦʚʽʨʦʯʥʠʡ ʽʥʪʝʨʚʘʣ - ʥʝ ʙʽʣʴʰʝ 4-ʭ ʨʦʢʽʚ. ʅʘ 

ʧʝʨʝʚʽʨʢʫ ʥʘʜʘʻʪʴʩʷ ʦʙʯʠʩʣʶʚʘʯ, ʫʣʴʪʨʘʟʚʫʢʦʚʽ ɼʈ, ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʚʠʪʨʘʪʦʤʽʨʥʽ ʜʽʣʷʥʢʠ. ʈʋ20, ʈʋ25 ʥʘʜʘʶʪʴʩʷ ʚ ʟʙʦʨʽ ʟ ʮʽʣʠʤʠ ʧʣʦʤʙʘʤʠ ʥʘ ɼʈ. 

ʄʝʪʨʦʣʦʛʽʯʥʫ ʧʦʚʽʨʢʫ ʣʽʯʠʣʴʥʠʢʘ ʤʦʜʠʬʽʢʘʮʽʾ ʄ2 ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʦʚʦ- 

ʜʠʪʠ ʟʘ ʙʝʟʧʨʦʣʠʚʥʦʶ ʤʝʪʦʜʠʢʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʽʪʘʪʦʨʘ ʚʠʪʨʘʪʠ ɯʄʈ-01 

(ʜʠʚ. ʄʝʪʦʜʠʢʫ ʧʝʨʝʚʽʨʢʠ ʐɯʄʅ.407251.005 ʀ1). 

ʇʨʦʣʠʚʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʣʽʯʠʣʴʥʠʢʽʚ ʤʦʜʠʬʽʢʘʮʽʡ ʄ1, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʈʋ ʟ ʥʦʤʽʥʘʣʴʥʠʤ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ DN100, ʧʨʦʚʦʜʷʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʪʝʩʪʦʚʘʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʪʨʘʪʦʤʽʨʥʠʭ ʜʽʣʷʥʦʢ DN100. 

9.6 ʋʪʠʣʽʟʘʮʽʷ. 

ʇʨʠʣʘʜ ʤʽʩʪʠʪʴ ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʤʝʪʘʣ, ʧʣʘʩʪʠʢ, ʣʽʪʽʻʚʠʡ ʝʣʝʤʝʥʪ 

ʞʠʚʣʝʥʥʷ.  ʋʪʠʣʽʟʫʚʘʪʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

10 ɿʙʝʨʽʛʘʥʥʷ 

 
10.1 ɿʙʝʨʽʛʘʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʚ 

ʦʧʘʣʶʚʘʣʴʥʦʤʫ ʘʙʦ ʥʝʦʧʘʣʶʚʘʥʦʤʫ ʧʨʠʤʽʱʽʥʥʽ. 

ʊʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʣʽʯʠʣʴʥʠʢʽʚ: 

- ʚ ʦʧʘʣʶʚʘʣʴʥʦʤʫ ʧʨʠʤʽʱʽʥʥʽ - ʥʝ ʤʝʥʰʝ 10 ʨʦʢʽʚ; 

- ʚ ʥʝʦʧʘʣʶʚʘʥʦʤʫ ʧʨʠʤʽʱʽʥʥʽ - ʥʝ ʤʝʥʰʝ 5 ʨʦʢʽʚ. 

10.2 ʋʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʣʽʯʠʣʴʥʠʢʽʚ: 

1) ʚ ʦʧʘʣʶʚʘʣʴʥʦʤʫ ʧʨʠʤʽʱʽʥʥʽ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ - ʚʽʜ 0 ʜʦ 50Áʉ; 

- ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ - ʜʦ 80% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

30Áʉ ʽ ʥʽʞʯʝ ʙʝʟ ʢʦʥʜʝʥʩʘʮʽʾ ʚʦʣʦʛʠ; 

2) ʚ ʥʝʦʧʘʣʶʚʘʣʴʥʦʤʫ ʧʨʠʤʽʱʽʥʥʽ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ ʤʽʥʫʩ 5Áʉ ʜʦ 50Áʉ; 

- ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ - ʜʦ 95% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

35Áʉ ʽ ʥʽʞʯʝ ʙʝʟ ʢʦʥʜʝʥʩʘʮʽʾ ʚʦʣʦʛʠ. 

10.3 ʇʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʚ ʥʝʦʧʘʣʶʚʘʣʴʥʦʤʫ ʩʭʦʚʠʱʽ ʣʽʯʠʣʴʥʠʢʠ 
ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʤʽʱʝʥʽ ʚ ʜʦʜʘʪʢʦʚʠʡ ʯʦʭʦʣ ʟ ʧʣʽʚʢʠ ʧʦʣʽʝʪʠʣʝʥʦʚʦʾ. 



11 ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

 
11.1 ʃʽʯʠʣʴʥʠʢʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʫʩʽʤʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʚ 

ʫʧʘʢʦʚʮʽ, ʟʘ ʫʤʦʚʠ ʟʘʭʠʩʪʫ ʚʽʜ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. 

ʇʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʧʦʚʽʪʨʷʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʣʽʯʠʣʴʥʠʢʠ ʚ ʫʧʘʢʦʚʮʽ 

ʧʦʚʠʥʥʽ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʚ ʛʝʨʤʝʪʠʯʥʠʭ ʚʽʜʩʽʢʘʭ. 

11.2 ʋʤʦʚʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ: 

- ʜʣʷ ʦʙʯʠʩʣʶʚʘʯʘ - ʚʽʜ ʤʽʥʫʩ 20Áʉ ʜʦ 50Áʉ; 

- ʜʣʷ ʈʋ - ʚʽʜ ʤʽʥʫʩ 50Áʉ ʜʦ 50Áʉ; 

- ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ - ʜʦ 98% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

35Áʉ; 

- ʪʨʘʥʩʧʦʨʪʥʘ ʪʨʷʩʢʘ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ 30 ʤ/ʩ2 ʧʨʠ ʯʘʩʪʦʪʽ ʚʽʜ 80 ʜʦ 120 

ʫʜʘʨʽʚ ʥʘ ʭʚʠʣʠʥʫ. 

11.3 ʃʽʯʠʣʴʥʠʢʠ ʩʪʽʡʢʽ ʜʦ ʚʧʣʠʚʫ ʩʠʥʫʩʦʾʜʘʣʴʥʠʭ ʚʽʙʨʘʮʽʡ ʚ ʜʽʘʧʘʟʦʥʽ 
ʯʘʩʪʦʪ ʚʽʜ 5 ʜʦ 35 ɻʮ ʘʤʧʣʽʪʫʜʦʶ ʜʦ 0.35 ʤʤ. 

11.4 ʇʽʜ ʯʘʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʣʽʯʠʣʴʥʠʢʽʚ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 
ʾʭ ʢʠʜʘʪʠ. 

ʇʽʜ ʯʘʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʈʋ ʽ ʢʦʨʦʙʢʫ ʟ ʦʙʯʠʩʣʶʚʘʯʝʤ 

ʩʣʽʜ ʟʘʢʨʽʧʠʪʠ ʟ ʤʝʪʦʶ ʚʠʢʣʶʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʜʦʚʽʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. 

12 ɻʘʨʘʥʪʽʾ ʚʠʨʦʙʥʠʢʘ 

 
12.1 ʇʽʜʧʨʠʻʤʩʪʚʦ-ʚʠʨʦʙʥʠʢ ʛʘʨʘʥʪʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʧʣʦʣʽʯʠʣʴʥʠʢʽʚ 

ʚʩʽʤ ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ ʥʘ ʥʠʭ ʧʨʦʪʷʛʦʤ 48 ʤʽʩʷʮʽʚ ʟ ʤʦʤʝʥʪʫ 

ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʩʧʦʞʠʚʘʯʝʤ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

- ʫʩʪʘʥʦʚʢʘ ʪʘ ʧʫʩʢʦʥʘʣʘʛʦʜʞʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʧʨʦʚʝʜʝʥʘ 
ʦʨʛʘʥʽʟʘʮʽʻʶ, ʱʦ ʤʘʻ ʜʦʟʚʽʣ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʨʦʙʥʠʢʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʠʭ  

ʨʦʙʽʪ; 

- ʥʘʷʚʥʽʩʪʴ ʚ ʨʦʟʜʽʣʽ 15 ʧʦʟʥʘʯʢʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʘ ʟʜʽʡʩʥʠʣʘ  ʫʩʪʘʥʦʚʢʫ ʽ 

ʧʫʩʢʦʥʘʣʘʜʢʫ ʣʽʯʠʣʴʥʠʢʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ; 

- ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʜʽʣʘʤ 

9-11. 

12.2 ɻʘʨʘʥʪʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʤʽʥʫ ʜʝʬʝʢʪʥʠʭ ʜʝʪʘʣʝʡ  ̔ ʧʝʨʝʚʽʨʢʫ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʠʩʪʽ ʧʨʠʣʘʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʝʨʚʽʩʥʦʛʦ ʮʝʥʪʨʫ ʧʽʜʧʨʠʻʤʩʪʚʘ- 

ʚʠʨʦʙʥʠʢʘ. 

12.3 ɻʘʨʘʥʪʽʾ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʜʝʬʝʢʪʠ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʧʨʠʣʘʜʫ, ʱʦ 
ʚʭʦʜʷʪʴ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ, ʧʨʠʯʠʥʦʶ ʷʢʠʭ ʩʪʘʣʠ ʜʝʬʝʢʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʜʝʬʝʢʪʠ  ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙʽʚ. 

ɻʘʨʘʥʪʽʷ ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʧʨʠʣʘʜʫ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʽʥʰʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ. ɻʘʨʘʥʪʽʡʥʠʡ ʪʝʨʤʽʥ ʥʘ ʮʽ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʛʘʨʘʥʪʽʻʶ ʚʠʨʦʙʥʠʢʘ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  ɿʦʢʨʝʤʘ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʜʘʪʯʠʢʽʚ ʪʠʩʢʫ   ʽ 
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ʟʦʚʥʽʰʥʽʭ ʙʣʦʢʽʚ ʞʠʚʣʝʥʥʷ; ʥʘ ʘʢʫʤʫʣʷʪʦʨʠ, ʷʢʽ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʙʣʦʢʫ 

ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ ʧʨʠʣʘʜʫ, ʪʝʨʤʽʥ ʛʘʨʘʥʪʽʾ ʩʪʘʥʦʚʠʪʴ 1 ʨʽʢ. 

12.4 ʅʝʩʧʨʘʚʥʠʡ ʧʨʠʣʘʜ ʥʝʦʙʭʽʜʥʦ ʜʦʩʪʘʚʠʪʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦ-ʚʠʨʦʙʥʠʢ 

ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ. 

12.5 ʅʽ ʚ ʷʢʦʤʫ ʨʘʟʽ ʥʝ ʩʣʽʜ ʨʦʟʢʨʠʚʘʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʙʣʦʢ 

(ʧʦʨʫʰʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʧʣʦʤʙ) ʜʦ ʧʦʚʝʨʥʝʥʥʷ ʧʨʠʣʘʜʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦ- 

ʚʠʨʦʙʥʠʢ. 

12.6 ɻʘʨʘʥʪʽʾ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʢʦʤʧʝʥʩʘʮʽʾ ʚʠʪʨʘʪ ʥʘ ʜʝʤʦʥʪʘʞ, 

ʧʦʚʝʨʥʝʥʥʷ ʽ ʧʦʚʪʦʨʥʠʡ ʤʦʥʪʘʞ ʧʨʠʣʘʜʫ, ʘ ʪʘʢʦʞ ʙʫʜʴ-ʷʢʠʭ ʚʪʦʨʠʥʥʠʭ ʚʪʨʘʪ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʩʧʨʘʚʥʽʩʪʶ. 

12.7 ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʚ ʧʝʨʽʦʜ ʛʘʨʘʥʪʽʡʥʦʛʦ ʪʝʨʤʽʥʫ 
ʩʧʦʞʠʚʘʯ ʧʦʚʠʥʝʥ ʧʨʝʜ'ʷʚʠʪʠ ʨʝʢʣʘʤʘʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚʫ-ʚʠʨʦʙʥʠʢʫ ʟʘ ʘʜʨʝʩʦʶ: 

03062, ʤ.ʂʠʾʚ, ʚʫʣ. ʂʫʣʽʙʽʥʘ, 3, ʬʽʨʤʘ "ʉʝʤʧʘʣ ʂʦ ʃʪʜ", 

ʊʝʣ. / ʌʘʢʩ: (044) 239-21-97, 239-21-98. 

12.8 ʈʝʢʣʘʤʘʮʽʶ ʥʘ ʪʝʧʣʦʣʽʯʠʣʴʥʠʢ ʥʝ ʧʨʝʜ'ʷʚʣʷʶʪʴ ʚ ʥʘʩʪʫʧʥʠʭ 

ʚʠʧʘʜʢʘʭ: 

- ʫʩʪʘʥʦʚʢʘ ʽ ʧʫʩʢʦʥʘʣʘʜʢʘ ʧʨʦʚʝʜʝʥʘ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʷʢʘ ʥʝ ʤʘʻ ʜʦʟʚʦʣʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʨʦʙʥʠʢʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʠʭ ʨʦʙʽʪ; 

- ʧʦʨʫʰʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʧʣʦʤʙ ʥʘ ʙʣʦʮʽ ʦʙʯʠʩʣʶʚʘʯʘ; 

- ʟʘʢʽʥʯʝʥʥʷ ʛʘʨʘʥʪʽʡʥʦʛʦ ʪʝʨʤʽʥʫ; 

- ʧʦʨʫʰʝʥʥʷ ʩʧʦʞʠʚʘʯʝʤ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

12.9 ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʛʘʨʘʥʪʽʡʥʦʛʦ ʪʝʨʤʽʥʫ ʘʙʦ ʚʪʨʘʪʫ ʧʨʘʚʘ ʥʘ 

ʛʘʨʘʥʪʽʡʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦ-ʚʠʨʦʙʥʠʢ ʚʠʛʦʪʦʚʣʻ ʧʣʘʪʥʠʡ ʨʝʤʦʥʪ 

ʪʝʧʣʦʣʽʯʠʣʴʥʠʢʽʚ. 



13 ʇʘʨʘʤʝʪʨʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ 

ʣʽʯʠʣʴʥʠʢʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14 ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʧʨʠʡʤʘʥʥʷ ʪʘ ʧʝʨʚʠʥʥʫ ʧʦʚʽʨʢʫ 
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15 ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʨʝʤʦʥʪʠ, 

ʧʦʚʽʨʢʠ, ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ 

ʊʘʙʣʠʮʷ 15.1 

ɼʘʪʘ ʅʘʡʤʝʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʍʪʦ ʨʦʙʠʚ ʇʽʜʧʠʩ ʪʘ ʢʣʝʡʤʦ 

    

 

16 ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʧʝʨʽʦʜʠʯʥʽ ʧʦʚʽʨʢʠ 
 
 

ɿʘʚʦʜʩʴʢʠʡ 

ʥʦʤʝʨ 

ɼʘʪʘ ʧʦʚʽʨʢʠ ʊʝʨʤʽʥ ʯʝʨʛʦʚʦʾ 

ʧʦʚʽʨʢʠ 

ʇʽʜʧʠʩ 

ʧʦʚʽʨʠʪʝʣʷ 

ʂʣʝʡʤʦ 
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ɼʆɼɸʊʂʀ 
 

ɼʦʜʘʪʦʢ ɸ 

ʉʪʨʫʢʪʫʨʘ ʧʦʟʥʘʯʝʥʥʷ ʣʽʯʠʣʴʥʠʢʽʚ ʧʨʠ ʾʭ ʟʘʤʦʚʣʝʥʥʽ 
 

ʇʨʠʢʣʘʜ ʟʘʧʠʩʫ: 

SVTU10MR-ʄ1-2 / 2_2-RU250_2fspm2 / RU50-4b45sh / 4b60 / 0/0 / 0-3 / 5- 

3 / 5/0/0 / 0-1 / 1 / 0-1 / 1-2 / 3 /  5-1 / 2-1 / 2-1 / 2-0 / 0-220A 

 
1 2 3 4 5 

SVTU10MR ï ʄ1 ï 2/2_2 ï RU250_2fspm2/RU50 ï 4b45sh/4b60/0/0/0 ï 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʣʽʯʠʣʴʥʠʢʘ 
ʪʝʧʣʦʚʦʾ 

ʝʥʝʨʛʽʾ 

ʄʦʜʠʬʽ- 

ʢʘʮʽʷ 
ʪʝʧʣʦ- 

ʣʽʯʠʣʴʥʠʢʘ 

ɺʘʨʽʘʥʪʠ 

ʚʠʢʦʥʘʥʥʷ 

ʢʘʥʘʣʽʚ 

(ʇʝʨʰʠʡ ʢʘ- 

ʥʘʣ - ʚʘʨʽʘʥʪ 

2, ʜʨʫʛʠʡ 
ʢʘʥʘʣ - ʚʘʨ̔- 

ʘʥʪ 2/2) 

ʊʠʧʦʨʦʟʤʽʨʠ ʈʋ. 
_2 - ɼʚʫʭʭʦʨʜʦʚʘ 

f - ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʬʣʘʥʮʷʤʠ 

s - ʟ ʧʨʷʤʠʦʶ ʜʽʣʷʥʢʦʶ (ʷʢʱʦ 

ʻ ʧʨʷʤʘ ʜʽʣʷʥʢʘ, ʪʦ ʟʘʚʞʜʠ ʙʝʟ 

ʬʣʘʥʮʽʚ), p - ʚʠʩʦʢʠʡ ʪʠʩʢ (24 

ʘʪʤ), 

m2 - ʤʦʜʝʣʴ ʈʋ (m2 - 
ʛʝʨʤʝʪʠʟʦʚʘʥʘ, m3 - ʰʣʶʟʦʚʘ 

ʢʘʤʝʨʘ), 

ʊʠʧʦʨʦʟʤʽʨʠ ʚʠʢʦʨʠʩʪ. 

ʊʉ     (0     -     ʊʉ      ʥʝ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ) 

b45 - ʪʠʧ ʚʪʫʣʢʠ (e - 

ʢʦʞʫʭ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʊʉʇ), s - ʥʘʷʚʥʽʩʪʴ 
ʛʽʣʴʟʠ, h - ʛʝʨʤʝʪʠʟʘʮʽʷ 

 
6 7 8 9 

3/5 ï 3/5/0/0/0 ï 1/1/0 ï 1/1 ï 

ɼʦʚʞʠʥʠ 

ʢʘʙʝʣʽʚ ʜʦ 
ʚʽʜʧʦʚʽʜʥʠʭ 

ʈʋ,ʤ 

ɼʦʚʞʠʥʠ 

ʢʘʙʝʣʽʚ ʜʦ 
ʚʽʜʧʦʚʽʜʥʠʭ 

ʊʉ, ʤ 

ɼʦʚʞʠʥʘ ʢʘʙʝʣʶ 

RS232 / 

ʥʘʷʚʥʽʩʪʴ ʢʘʙʝʣʷ 
USB / ʥʘʷʚʥʽʩʪʴ 

ʢʘʙʝʣʷ RS485 

ʅʘʷʚʥʽʩʪʴ ʙʣʦʢʫ 

ʨʦʟʰʠʨʝʥʥʷ / 
ʜʦʚʞʠʥʘ ʢʘʙʝʣʶ ʜʦ 

ʙʣʦʢʫ ʢʦʤʫʪʘʮʽʾ, ʤ 

 
10 11 12 13 14 15 

2/3/5 ï 1/2 ï 1/2 ï 1/2 ï 0/0 ï 220A 

ʂʽʣʴʢʽʩʪʴ 

ɼɼ ʚ 

ʧʦʩʪʘʯʘʥʥʽ / 

ʜʦʚʞʠʥʠ 
ʢʘʙʝʣʽʚ ʜʦ 

ɼɼ, ʤ 

ɼʦʚʞʠʥʠ 

ʢʘʙʝʣʽʚ ʽʤʧ. 

ʚʠʭʦʜʽʚ 

ɼʦʚʞʠʥʠ 

ʢʘʙʝʣʽʚ ʽʤʧ. 

ʚʭʦʜʽʚ 

ɼʦʚʞʠʥʠ 

ʢʘʙʝʣʽʚ 

ʣ̔ʥʽʡʥʠʭ 
ʚʠʭʦʜʽʚ 

ɼʦʚʞʠʥʠ 

ʢʘʙʝʣʽʚ 

ʢʣʶʯʦʚʠʭ 
ʚʠʭʦʜʽʚ 

ʅʘʧʨʫʛʘ 

ʞʠʚʣʝʥʥʷ. 

A - ʥʘʷʚʥʽʩʪʴ 

ʘʢʫʤʫʣʷʪʦʨʘ 



ɼʦʜʘʪʦʢ ɹ 

ʉʭʝʤʠ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʨʽʟʥʠʭ  ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ ʢʘʥʘʣʽʚ ʦʙʯʠʩʣʝʥʥʷ 
ʇʦʟʥʘʯʝʥʥʷ: 

W - ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ (ɼʞ); 

H - ʧʠʪʦʤʘ ʝʥʪʘʣʴʧʽʷ (ɼʞ/ʢʛ); 

Qm ï ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ (ʢʛ/ʛʦʜ); 

t - ʯʘʩ (ʛʦʜ). 
 

ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ 1 
 

 

ʆʜʠʥ ʚʦʜʦʣʽʯʠʣʴʥʠʢ 

ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ - ʚʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ (ʤʘʩʠ) ʚʦʜʠ 
 

ɺʘʨʽʘʥʪ  ʚʠʢʦʥʘʥʥʷ 1/1 

ʆʜʠʥ ʚʦʜʦʣʽʯʠʣʴʥʠʢ 

ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ - ʚʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ ʚʦʜʠ 

 
 

ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ 2 
 
 

W = ñQm1 
Ö (H1 - H2 )Ödt 

t 

ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʟʘʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ - ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

άмнέ 
˨˾н 

    άммέ ˨˾м 

˾̂м 

˽ͦ͒͊Ό;͙͚ ͍ͭͪͯ͋ͦͨͪͦ͒͜ άмнέ 

˨˾н ˨́м 

    άммέ ˨˾м ˨́н 

˾̂м 

˭͍͙͚ͦͪͦͭͤ ͍ͭͪͯ͋ͦͨͪͦ͒͜ 

˻͋ΩΊͭ͟ 

͔ͭͨͦͨͦͫͭ͊͡;͊ͤͤΎ 



˭͍͙͚ͦͪͦͭͤ ͭ ͍ͪͯ͋ͦͨͪͦ͒͜ 

ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ 2/1 
 

W = ñQm2 
Ö (H1 - H2 )Ö dt 

t 

ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʟʘʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 
ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ - ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ.  ʈʋ ʚ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ 

 

ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ 2/2 

 

  
 

W = ñQm1 
Ö (H1  - H2 )Ödt 

t 

ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʩʠʩʪʝʤʠ ɻɺʇ 
ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ - ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʊʝʤʧʝʨʘʪʫʨʘ ʟʚʦʨʦʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ 

ʟʘʜʘʻʪʴʩʷ ʧʨʦʛʨʘʤʥʦ. 

 

ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ 4 

 

W = ñQm1 
Ö H1 Ö dt - ñQm2 

Ö H2  Ö dt - ñ(Qm1 
- Q

m2 )Ö HXB 
Ö dt 

t t t 

ɼʚʫʭʧʦʪʦʯʥʠʡ ʪʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʩʠʩʪʝʤ ʙʝʟ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 
(ʊʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʾ ʚʦʜʠ ʊʍɺ ʟʘʜʘʻʪʴʩʷ ʧʨʦʛʨʘʤʥʦ) 

˭͍͙͚ͦͪͦͭͤ 

άмнέ 
˨˾н 

˽ͦ͒͊Ό;͙͚     

˨́м 

    άммέ ˨˾м 

˾̂м 

˻͋ΩΊͭ͟ 

͔ͭͨͦͨͦͫͭ͊͡;͊ͤͤΎ 

˽ͦ͒͊Ό;͙͚ ͍ͭͪͯ͋ͦͨͪͦ͒͜ ˨́м 

˨́н 
˨˾о 

˻͋ΩΊͭ͟ 

͔ͭͨͦͨͦͫͭ͊͡;͊ͤͤΎ 

˨˾п 

˾̂м 
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ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ 5 
 

W = ñQm1 
Ö (H1  - H2 )Ödt 

t 

ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʜʣʷ ʟʘʢʨʠʪʦʾ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʟ ʢʦʥʪʨʦʣʴʥʠʤ 

ʚʦʜʦʣʽʯʠʣʴʥʠʢʦʤ ʥʘ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ 
ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ - ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʜʦʜʘʪʢʦʚʘ - ʚʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ (ʤʘʩʠ) 

ʪʝʧʣʦʥʦʩʽʷ, ʱʦ ʧʨʦʪʽʢʘʻ ʧʦ ʟʚʦʨʦʪʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

 
 

ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ 7 
 
 

W = ñQm1 
Ö H1 Ö dt - ñQm2 

Ö H2 Ö dt - ñ(Qm1 
- Q

m2 )Ö HXB 
Ö dt 

t t t 

ɼʚʫʭʧʦʪʦʯʥʠʡ ʪʝʧʣʦʩʯʝʪʯʠʢ ʜʣʷ ʩʠʩʪʝʤ ʟ ʪʨʫʙʦʧʨʦʚʦʜʦʤ 

ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  ʊʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʾ ʚʦʜʠ ʚʠʤʽʨʶʻʪʴʩʷ 

ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ - ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. 

 

˽ͦ͒͊Ό;͙͚ 
άмнέ 

˨˾н ˨́м 

    άммέ ˨˾м 

˾̂м 
˨́н 

˨˾о 
άнмέ 

˭͍͙͚ͦͪͦͭͤ    άннέ ˨˾п 

˾̂н 

 

˻͋ΩΊͭ͟ 

͔ͭͨͦͨͦͫͭ͊͡;͊ͤͤΎ 

˽ͦ͒͊Ό;͙͚    
άмнέ 

˨˾н 

   
˨́м 

    άммέ ˨˾м 

˾̂м 
˨́н 

˨˾о 
άнмέ 

˭͍͙͚ͦͪͦͭͤ      άннέ 

˨́о 

˨˾п 

˾̂н 

͍́ͪͯ͋ͦͨͪͦͦ͒ ͻ͚ͦͦ͒ͤͦ͡ ͍ͦ͒· 

 

˻͋ΩΊͭ͟ 

͔ͭͨͦͨͦͫͭ͊͡;͊ͤͤΎ 
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ɺʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ 9 

 

 

 

W = ñQm1 
Ö (H1 

- H
2 )Ö dt +ñQʇʇ Ö (H2 

- H
XB )Ö dt 

t t 
 

ʊʝʧʣʦʣʽʯʠʣʴʥʠʢ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤ ʚʠʪʨʘʪʠ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʽ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʽ 

ʥʘ ʧʽʜʞʠʚʣʶʚʘʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ 
ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ - ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʥʘ ʜʞʝʨʝʣʽ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ. 

 

 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

 
  
 

˽ͦ͒͊Ό;͙͚ ˨́м 
άммέ 

˨˾м 

   ˨˾н 
άмнέ˾̂ м 

˨́н ˭͍͙͚ͦͪͦͭͤ 

άннέ 

˽͙͍͒͗͜͡ΌΌ;͙͚ ͭ ͍ͪͯ͋ͦͨͪͦ͒͜ ˾̂н ˨˾п 

   

˨́п 

άнмέ ˨˾о 

˨́о ͍́ͪͯ͋ͦͨͪͦ͒͜ ͻͦͦ͒ͤͦ͡͝ ͍͙ͦ͒ 

 
˻͋ΩΊͭ͟ 

͔ͭͨͦͨͦͫͭ͊͡;͊ͤͤΎ 



ɼʦʜʘʪʦʢ ɺ 

ʄʝʥʶ ʫʧʨʘʚʣʽʥʥʷ 
 

ʈʝʞʠʤ çʂʆʅʊʈʆʃʔè ʩʣʫʞʠʪʴ ʪʽʣʴʢʠ ʜʣʷ ʽʥʜʠʢʘʮʽʾ ʚʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɺʭʦʜʠ   ʚ   ʨʝʞʠʤʠ   çʋʉʊɸʅʆɺʂɸè   ʽ   çʇʆɺɯʈʂɸè 

ʟʘʭʽʱʝʥʠ ʧʘʨʦʣʷʤʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. ʉʪʘʥʜʘʨʪʥʠʡ 

ʧʘʨʦʣʴ ʚʭʦʜʫ ʚ ʨʝʞʠʤ çɺʉʊɸʅʆɺʃɽʅʅʗè ʧʨʠ ʚʠʧʫʩʢʫ ʧʨʠʣʘʜʫ ʟ ʚʠʨʦʙʥʠʮʪʚʘ 

- 25205757. ʅʘ ʚʠʤʦʛʫ ɿʘʤʦʚʥʠʢʘ ʮʝʡ ʧʘʨʦʣʴ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʦ ʥʘ 

ɯʅɼʀɺɯɼʋɸʃʔʅʀʁ ʧʘʨʦʣʴ. ʇʘʨʦʣʴ ʚʭʦʜʫ ʚ çʇʆɺɯʈʂɸè ʚʠʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ 

ʫʤʦʚʠ       ʧʠʩʴʤʦʚʦʛʦ       ʧʦʛʦʜʞʝʥʥʷ ʟ       ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ       ʦʨʛʘʥʦʤ 

ʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪʫ. 

ɺʚʝʜʝʥʥʷ ʧʘʨʦʣʷ. ʇʘʨʦʣʴ ʻ 8-ʤʠ ʟʥʘʯʥʠʤ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʦʜʥʦʛʦ ʟʽ ʩʣʫʞʙʦʚʠʭ ʨʝʞʠʤʽʚ. ʉʠʤʚʦʣʠ ç-è ʥʘ 

ʽʥʜʠʢʘʪʦʨʽ ʚʽʜʟʥʘʯʘʶʪʴ ʨʦʟʨʷʜʠ, ʚ ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʮʠʬʨʠ ʧʘʨʦʣʷ. 

ʅʝʤʘʩʢʦʚʘʥʝ (ʚʽʜʢʨʠʪʝ) ʟʥʘʯʝʥʥʷ ʮʠʬʨʠ, ʱʦ ʚʚʦʜʠʪʴʩʷ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ 

ʪʦʤʫ ʨʦʟʨʷʜʽ, ʚ ʷʢʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʚʚʝʜʝʥʥʷ ʾʾ ʟʥʘʯʝʥʥʷ (ʨʝʜʘʛʫʚʘʥʥʷ). ʋ  

ʧʨʦʮʝʩʽ ʚʚʝʜʝʥʥʷ ʧʘʨʦʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ  çɺʧʨʘʚʦè ʧʝʨʝʩʫʚʘʻ ʢʫʨʩʦʨ ʥʘ  

ʦʜʠʥ ʨʦʟʨʷʜ ʚʧʨʘʚʦ, ʜʦʟʚʦʣʷʶʯʠ ʟʤʽʥʶʚʘʪʠ ʦʢʨʝʤʽ ʨʦʟʨʷʜʠ ʧʘʨʦʣʷ. ʅʘʪʠʩʢʘʥʥʷ 

ʢʥʦʧʦʢ çɺʛʦʨʫè ʽ çɺʥʠʟè - ʧʨʦʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʟʥʘʯʝʥʥʷ ʨʝʜʘʛʦʚʘʥʦʾ ʮʠʬʨʠ. 

ʅʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ  çʃʽʚʦʨʫʯè - ʦʟʥʘʯʘʻ ʟʘʢʽʥʯʝʥʥʷ ʚʚʝʜʝʥʥʷ ʧʘʨʦʣʷ. 

ʗʢʱʦ ʧʘʨʦʣʴ ʚʚʝʜʝʥʠʡ ʚʽʨʥʦ, ʧʨʠʣʘʜ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʝʞʠʤ. ʗʢʱʦ ʥʽ, ʪʦ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʚʚʝʜʝʥʥʷ ʧʘʨʦʣʷ. ʗʢʱʦ ʧʨʦʪʷʛʦʤ 2 ʭʚ ʥʝ ʙʫʣʦ ʥʘʪʠʩʢʘʥʥʷ 

ʢʥʦʧʦʢ, ʪʦ ʣʽʯʠʣʴʥʠʢ ʧʝʨʝʭʦʜʠʪʴ ʟ ʨʝʞʠʤʫ çɺʚʝʜʝʥʥʷ ʧʘʨʦʣʷè ʚ çʆʩʥʦʚʥʠʡ 

ʨʝʞʠʤè. 

ɸʥʘʣʦʛʽʯʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʨʝʜʘʛʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 

ʚʚʦʜʷʪʴʩʷ, ʘ ʪʘʢʦʞ ʚʠʙʽʨ ʟʥʘʯʝʥʴ ʟʽ ʩʧʠʩʢʫ. ɿʫʧʠʥʢʘ ʨʝʜʘʛʫʚʘʥʥʷ - ʦʜʥʦʯʘʩʥʝ 

ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʦʢ çɺʛʦʨʫè ʽ çɺʥʠʟè. 

ɿʘʫʚʘʞʝʥʥʷ. 1. ʇʨʠ ʫʪʨʠʤʘʥʥʽ ʙʫʜʴ-ʷʢʦʾ ʢʥʦʧʢʠ ʚ ʥʘʪʠʩʥʫʪʦʤʫ ʩʪʘʥʽ ʧʦʥʘʜ 0.5ʩ 

ʧʦʯʠʥʘʻʪʩʷ ʘʚʪʦʧʦʚʪʦʨ ʥʘʪʠʩʥʫʪʦʶ ʢʥʦʧʢʠ ʟ ʽʥʪʝʨʚʘʣʦʤ 3 ʨʘʟʠ ʚ ʩʝʢʫʥʜʫ. ʗʢʱʦ ʧʨʦʪʷʛʦʤ 2 

ʭʚ.  ʥʝ ʙʫʣʦ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʦʢ, ʪʦ ʣʽʯʠʣʴʥʠʢ ʧʝʨʝʭʦʜʠʪʴ ʚ  çʆʩʥʦʚʥʠʡ ʨʝʞʠʤè. 

2. ʆʧʝʨʘʮʽʾ ʙʣʦʢʫ çʆʙʨʦʙʢʘ ʧʦʤʠʣʦʢè ʨʝʞʠʤʫ çʋʩʪʘʥʦʚʢʘè  ʦʧʠʩʘʥʽ  ʚ ɼʦʜʘʪʢʫ ɾ.
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     ʈʝʞʠʤ çʂʦʥʪʨʦʣʴè 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʂʦʥʪʨʦʣɹ

ɸʨʭʠʚ

16. 06. 2010 14: 55
ʊʝʤʧʝʨʘʪʫʨʘ ʭʦʣ.  
ʚʦʜr

ʆʪʦʙʨʘʞʘʁ ʪʩ̫ ʟʘʧʠʩʠ ʞʫʨʥʘʣʘ 

ʩʦʙr ʪʠʡ, ʥʘʯʠʥʘ̫ ʩ ʧʦʩʣʝʜʥʝʡ.

ʂʥʦʧʢʘʤʠ        ʠ             ʧʨʦʠʟʚʦʜʠʪʩ̫ 

ʚrʙʦʨ ʟʘʧʠʩʠ ʜʣ̫ ʧʨʦʩʤʦʪʨʘ.

  ɸʨʭʠʚ

ɼʘʪʘ ʥʘʯʘʣʘ

ʇʦʯʘʩʦʚʦʡ

ʇʦʯʘʩʦʚʦʡ

  ɼʘʪʘ ʥʘʯʘʣʘ

16/ 06

ɺʚʦʜ ʜʘʪr ʥʘʯʘʣɹʥʦʡ 

ʜʘʪr ʜʣ̫ ʧʨʦʩʤʦʪʨʘ 

ʘʨʭʠʚʘ (ʯʠʩʣʦ/ʤʝʩ̫ʮ)

ʇʦʩʫʪʦʯʥrʡ

16/ 06/ 10 15: 00

t 1=24. 25 Áʉ

t 2=24. 25 Áʉ

t 3=24. 25 Áʉ

ʇʨʦʩʤʦʪʨ ʜʘʥʥr ʭ ʟʘ ʫʢʘʟʘʥʥʫʁ ʜʘʪʫ ʠ 

ʚʨʝʤ̫ . ɼʣ̫ ʧʦʩʫʪʦʯʥr ʭ ʜʘʥʥr ʭ ʚʨʝʤ̫ ʥʝ 

ʦʪʦʙʨʘʞʘʝʪʩ̫.

- ʂʥʦʧʢʠ çŷè ʠ çŹè ʧʝʨʝʤʝɦ ʘʁ ʪ ʩʧʠʩʦʢ 
ʧʘʨʘʤʝʪʨʦʚ ʚʚʝʨʭ/ʚʥʠʟ.

- ʂʥʦʧʢʠ çŶè ʠ çŸè ʠʟʤʝʥ̫ ʪʁ ʜʘʪʫ 

ʧʨʦʩʤʦʪʨʘ ʚʧʝʨʝʜ/ʥʘʟʘʜ

- ɺr ʭʦʜ ʠʟ ʨʝʞʠʤʘ ï ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʥʘʞʘʪʠʝ çŷè ʠ çŹè

ʅʦʤʝʨ ʩʯʝʪʯʠʢʘ

ʉʯʝʪʯʠʢ ̄ 23456

ʂʘʥ. 1 ɺʘʨ.  2
ʂʘʥ. 2 ɺʘʨ.  2/ 1

ʆʪʦʙʨʘʞʘʝʪʩ̫ ʩʝʨʠʡʥr ʡ ʥʦʤʝʨ 

ʩʯʝʪʯʠʢʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʘʥʘʣʦʚ

ʇʘʨʘʤʝʪʨr ʈʋ

 ʇʘʨʘʤʝʪʨr ʈʋ

ʈʋ 1

ʈʋ 2

ʈʋ 2

 ʇʘʨʘʤʝʪʨr ʈʋ 1

ɼʠʘʤ(ʤʤ) =400. 02

ɼʘʪʯ(ʤʤ) =460. 08

Kv=1. 234

ʆʪʦʙʨʘʞʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʈʋ

ʇʘʨʘʤʝʪʨr ʊʉʇ

ʇʘʨʘʤʝʪʨr ʊʉʇ 1

Kdl  = 0. 00032

Kr c = 0. 03456

ʇʨʦʩʤʦʪʨ 

ʧʘʨʘʤʝʪʨʦʚ ʚʩʝʭ ʊʉʇ

ɺʭʦʞʜʝʥʠʡ

ɺʭʦʞʜʝʥʠʡ
ʚ ʋʩʪʘʥʦʚʢʫ 12
ʚ ʇʦʚʝʨʢʫ 14

ʅʘʩʪʨʦʡʢʠ

  ʅʘʩʪʨʦʡʢʠ

ʂʦʥʪʨʘʩʪ

ʉʢʦʨʦʩʪɹ RS232

ʉʢʦʨʦʩʪɹ RS232

ʂʦʥʪʨʘʩʪ ʠʥʜʠʢ.

 ƮƮƮƮƮƮƮ

ʂʥʦʧʢʘʤʠ         ʠ           

ʨʝʛʫʣʠʨʫʝʪʩ̫ ʢʦʥʪʨʘʩʪ 

ʠʥʜʠʢʘʪʦʨʘ

 ʉʢʦʨʦʩʪɹ RS232

38400

ʋʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ RS232 

ʠʟ ʨ̫ʜʘ:

2400, 4800, 9600, 19200, 

38400, 56000, 115200

ʇʨʦʪʦʢʦʣ RS485

 ʇʨʦʪʦʢʦʣ RS485

 Modbus

ɺr ʙʦʨ ʧʨʦʪʦʢʦʣʘ RS485:

Modbus ʠʣʠ ñSempalò

ʇʨʠ ʚrʙʦʨʝ ʧʨʦʪʦʢʦʣʘ Modbus ʧʦ̫ʚʣ̫ʝʪʩ̫ ʚʦʟʤʦʞʥʦʩʪɹ ʫʩʪʘʥʦʚʠʪɹ 

ʩʝʪʝʚʦʡ ʘʜʨʝʩ, ʯʝʪʥʦʩʪɹ ʠ ʩʢʦʨʦʩʪɹ

ʇʨʠ ʚrʙʦʨʝ ʧʨʦʪʦʢʦʣʘ ñSempalò ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪɹ ʪʦʣɹʢʦ ʩʢʦʨʦʩʪɹ

    ʂʦʥʪʨʦʣɹ

USB Fl ash

ɾʫʨʥʘʣ

ɾʫʨʥʘʣ

 USB Fl ash
 
ɼʦʧʠʩʘʪɹ
ɿʘʧʠʩʘʪɹ ʚʩʝ

ʇʨʠ ʧʦʜʢʣʁ ʯʝʥʠʠ USB Flash ʚr ʙʠʨʘʝʪʩ̫ ʜʝʡʩʪʚʠʝ:

- ɼʦʧʠʩʘʪɹ ï ʥʘ Flash ʜʦʧʠʩrʚʘʝʪʩ̫ ʠʥʬʦʨʤʘʮʠ̫ , 

ʧʦ̫ʚʠʚh ʘ̫ʩ̫ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ ʟʘʧʠʩʠ ʥʘ ɻʪʫ Flash

- ɿʘʧʠʩʘʪɹ ʚʩʝ ï ʟʘʧʠʩrʚʘʝʪʩ̫ ʚʩ̫ ʠʤʝʁ ʘɦ̫ʩ̫ 

ʠʥʬʦʨʤʘʮʠ̫ ï ʚʩ̫ ʛʣʫʙʠʥʘ ʘʨʭʠʚʘ

ʂʦʥʪʨʦʣɹ ʥʫʣ̫

ʂʘʥʘʣ ʨʘʩʭ. 1

ʂʘʥʘʣ ʨʘʩʭ. 2

ʂʘʥʘʣ ʨʘʩʭ. 2

ʉʪʘʨʪ ʢʦʥʪʨʦʣ̫ 
ʥʫʣʝʡ

<ʥʘʯʘʪɹ >

ʂʦʥʪʨʦʣɹ ʥʫʣ̫
ʢʘʥʘʣʘ 1
#25 - 1500 

ʂʦʥʪʨʦʣɹ ʥʫʣ̫
ʢʘʥʘʣʘ 1
#25 - 1500 
ɺ ʜʦʧʫʩʢʝ

ʅʘʞʘʪʠʝ ʣʁ ʙʦʡ ʢʥʦʧʢʠ ï 

ʧʨʝʨr ʚʘʥʠʝ ʧʨʦʮʝʩʩʘ

ʆʪʦʙʨʘʞʘʝʪʩ̫ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣ̫ ʥʫʣ̫ .

ʀʥʜʠʮʠʨʫʝʪʩ̫ ʢʦʣ-ʚʦ ʚrʙʦʨʦʢ ʠ ʫʩʣʦʚʥr ʝ 

ʢʦʜr  ʜʣ̫ ʢʘʞʜʦʡ ʠʟ ʧʘʨ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ

ʇʦʩʣʝ ʟʘʚʝʨh ʝʥʠ̫ ʧʨʦʮʝʩʩʘ 

ʠʥʜʠʮʠʨʫʝʪʩ̫ ʨʝʟʫʣɹʪʘʪ 

ʦʧʝʨʘʮʠʠ ʢʦʥʪʨʦʣ̫ ʥʫʣ̫

ʅʘʞʘʪʠʝ ʣʁ ʙʦʡ ʢʥʦʧʢʠ
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   ɹʣʦʢ çʄɼʄè

ʊʠʧ ʤʦʜʝʤʘ

ʂʦʣ-ʚʦ ʟʚʦʥʢʦʚ

ʂʦʣ-ʚʦ ʟʚʦʥʢʦʚ

ʆʪʚʝʯʘʪɹ ʩ . . .

ʆʪʚʝʯʘʪɹ ʜʦ . . .

ɺʚʦʜ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ 

ʠʥʪʝʨʚʘʣʘ ʦʪʚʝʪʘ (ʯʘʩ:ʤʠʥ)

ɺʚʦʜ ʢʦʣʠʯʝʩʪʚʘ ʟʚʦʥʢʦʚ ʜʦ ʦʪʚʝʪʘ 

ʤʦʜʝʤʘ (ʦʪ 0 ʜʦ 10). ʀʤʝʝʪ ʩʤr ʩʣ ʪʦʣɹʢʦ 

ʝʩʣʠ ʚrʙʨʘʥ ʦʙr ʯʥr ʡ ʪʠʧ ʤʦʜʝʤʘ ʠʣʠ 

GSM ʤʦʜʝʤ. ɼʣ̫ GPRS ʤʦʜʝʤʘ ʩʤr ʩʣʘ 

ʥʝ ʠʤʝʝʪ

ɺʚʦʜ ʚʨʝʤʝʥʠ ʦʢʦʥʯʘʥʠ̫ 

ʠʥʪʝʨʚʘʣʘ ʦʪʚʝʪʘ (ʯʘʩ:ʤʠʥ)

ɺr ʙʦʨ ʪʠʧʘ ʤʦʜʝʤʘ ʠʟ ʩʧʠʩʢʘ.

ʇʨʠ ʚrʙʦʨʝ GPRS ʤʦʜʝʤʘ ʧʨʠʙʦʨ ʥʝ 

ʦʪʚʝʯʘʝʪ ʥʘ ʚʥʝh ʥʠʝ ʟʚʦʥʢʠ.

"ɹʣʦʢ ʄɼʄ"

ʇʘʨʦʣɹ

ɺʚʦʜ ʧʘʨʦʣ̫ ʜʣ̫ 

ʫʜʘʣʝʥʥʦʡ ʟʘʧʠʩʠ 

ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣ̫ʪʦʨʦʚ
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 çʋʩʪʘʥʦʚʢʘ / ʇʘʨʘʤʝʪʨʳ ɼɼè 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

çʋʩʪʘʥʦʚʢʘ / ʀʤʧʫʣʴʩʥʳʝ ʚʭʦʜʳè 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

çʇʘʨʘʤʝʪʨr  ɼɼè

ʇʘʨʘʤʝʪʨr ɼɼ

ʂʦʣʠʯʝʩʪʚʦ ɼɼ

ʇʘʨʘʤʝʪʨr ɼɼ1

ʇʘʨʘʤʝʪʨr ɼɼ1

ʇʘʨʘʤʝʪʨr ɼɼ2

ʂʦʣʠʯʝʩʪʚʦ ɼɼ

1

ɺr ʙʦʨ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʧʦʣɹʟʫʝʤr ʭ ɼɼ (ʦʪ 0 ʜʦ 2).

ʇʘʨʘʤʝʪʨr ɼɼ1

I out 0

P0

P0

I out 1

P1

ɺʚʦʜ̫ʪʩ̫ ʜʚʝ ʪʦʯʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɼɼ.

ɼʣ̫ ʢʘʞʜʦʡ ʪʦʯʢʠ ʚʚʦʜʠʪʩ̫ ʟʥʘʯʝʥʠʝ 

ʚrʭʦʜʥʦʛʦ ʪʦʢʘ (ʤɸ) ɼɼ ʠ ʟʥʘʯʝʥʠʝ 

ʜʘʚʣʝʥʠ̫ .

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ
ʚrʙʨʘʥʥʦʛʦ 
ʧʘʨʘʤʝʪʨʘ

ʀʤʧ.  ʨʝʞʠʤ ɼɼ

ʀʤʧ.  ʨʝʞʠʤ ɼɼ

 ɺʢʣ.

ʀʤʧʫʣɹʩʥr ʡ ʨʝʞʠʤ ʨʘʙʦʪr ʩ ɼɼ

çɺʢʣ.è -  ʚr ʭʦʜ ɼɼ ʧʦʜʢʣʁ ʯʘʝʪʩ̫ ʥʘ ʢʦʨʦʪʢʦʝ 

ʚʨʝʤ̫ ʠʟʤʝʨʝʥʠ̫ , ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʣʁ ʯʘʝʪʩ̫.

çɺr ʢʣ.è - ʚr ʭʦʜ ɼɼ ʧʦʜʢʣʁ ʯʝʥ ʢ ʥʘʛʨʫʟʢʝ 

ʚʩʝʛʜʘ

 ʀʤʧ.  ʚʭʦʜ 1

ɺʝʩ ʠʤʧʫʣɹʩʘ

ʄʘʢʩ.  ʯʘʩʪʦʪʘ

ʄʘʢʩ.  ʯʘʩʪʦʪʘ

ʀʤʧ. ʚʭʦʜ 1,  ɺʝʩ,
ʠʤʧ. / ɻʂʘʣ
 2000

ɺʚʦʜʠʪʩ̫ ʚʝʩ 

ʠʤʧʫʣɹʩʘ

ʀʤʧ.  ʚʭ. 1,
ʤʘʢʩ. ʯʘʩʪʦʪʘ,  ɻʮ
 1000

ɺʚʦʜ ʤʘʢʩʠʤʘʣɹʥʦʡ ʯʘʩʪʦʪr 

ʚʭʦʜʥr ʭ ʠʤʧʫʣɹʩʦʚ, ɻʮ.

ʆʪ 1 ʜʦ 1000 ɻʮ

çʀʤʧʫʣɹʩʥr ʝ 

ʚʭʦʜr è

  ʀʤʧ.  ʚʭʦʜr

ʂʦʣ-ʚʦ

ɺʭʦʜ 1

ʀʤʧ.  ʚʭʦʜr
ʢʦʣʠʯʝʩʪʚʦ
 2

ɿʘʜʘʝʪʩ̫ ʢʦʣ-ʚʦ ʠʩʧʦʣɹʟʫʝʤr ʭ 

ʠʤʧʫʣɹʩʥr ʭ ʚʭʦʜʦʚ ï ʦʪ 0 ʜʦ 2

ɺʭʦʜ 1

ɺʭʦʜ 2

ʋʩʪʘʥʘʚʣʠʚʘʁ ʪʩ̫ ʧʘʨʘʤʝʪʨr  

ʚrʙʨʘʥʥʦʛʦ ʠʤʧʫʣɹʩʥʦʛʦ ʚʭʦʜʘ
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ʤ
ʧ
ʫ
ʣɹ
ʩ
ʘ

ɺ
ʝ
ʩ
 
ʠ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʘ

ʄ
ʘ
ʢ
ʩ

.
 
ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

ɺr
ʭ

.
1

 
ʀ
ʥ
ʬ
ʦ
ʤ

.

ʇ
ʘ
ʨ
ʘ
ʤ
ʝ
ʪ
ʨ

ʀ
ʥ
ʬ
ʦ
ʨ
ʤ

.
 
ʢ
ʘ
ʥ
ʘ
ʣ

ʀ
ʥ
ʬ
ʦ
ʨ
ʤ

.
 
ʢ
ʘ
ʥ
ʘ
ʣ

ɺr
ʭ

.
1

 
ʀ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ̫

ʥ
ʘ
 
ʚr
ʭ
ʦ
ʜ
ʝ

 
 
ʆ
ʙ̡
ʝ
ʤ

ɺr
ʭ

.
1

 
ʀ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ

-
ʦ
ʥ
ʥr
ʡ
 
ʢ
ʘ
ʥ
ʘ
ʣ

 
 

1

ɺr
ʙ
ʦ
ʨ
 ʠ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
ʥ
ʦ
ʛʦ
 ʧ
ʘ
ʨ
ʘ
ʤ
ʝ
ʪ
ʨ
ʘ
, 

ʦ
ʪ
ʦ
ʙ
ʨ
ʘ
ʞ
ʘ
ʝ
ʤ
ʦ
ʛʦ
 ʚr
ʭ
ʦ
ʜ
ʦ
ʤ

.

- 
ʆ
ʙ̡
ʝ
ʤ

- 
ʄ
ʘ
ʩ
ʩ
ʘ

- 
ʊ
ʝ
ʧ
ʣ
ʦ

ɺr
ʙ
ʠ
ʨ
ʘ
ʝ
ʪ
ʩ̫
 ʠ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
ʥr
ʡ
 ʢ
ʘ
ʥ
ʘ
ʣ
 

ʩ
ʯ
ʝ
ʪ
ʯ
ʠ
ʢʘ

, 
ʢʦ
ʪ
ʦ
ʨr
ʡ
 ʙ
ʫ
ʜ
ʝ
ʪ
 ʧ
ʝ
ʨ
ʝ
ʜ
ʘ
ʚ
ʘ
ʪɹ
ʩ̫
 

ʥ
ʘ
 ʠ
ʤ
ʧ
. 
ʚr
ʭ
ʦ
ʜ

.

ɺ
 ʜ
ʘ
ʥ
ʥ
ʦ
ʤ
 ʧ
ʨ
ʠ
ʤ
ʝ
ʨ
ʝ
 ï

 ʦ
ʙ̡
ʝ
ʤ
 ʢ
ʘ
ʥ
ʘ
ʣ
ʘ
 1

 

ʨ
ʘ
ʩ
ʭ
ʦ
ʜ
ʘ

ɺr
ʭ

.
1

 
ɺ
ʝ
ʩ
 
ʠ
ʤ
ʧ

.
ʠ
ʤ
ʧ

.
/
ʢ
ʫ
ʙ

.
ʤ

 
2

0
0

0

ɺ
ʚ
ʦ
ʜ
ʠ
ʪ
ʩ̫
 ʚ
ʝ
ʩ
 ʠ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʘ
 ʢ
ʘ
ʢ 
ʢʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 ʠ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʦ
ʚ
 

ʥ
ʘ
 ʝ
ʜ
ʠ
ʥ
ʠ
ʮ
ʫ
 ʠ
ʟ
ʤ
ʝ
ʨ
ʝ
ʥ
ʠ̫
 (
ʢʫ
ʙ

.ʤ
.,
 ʪ

, 
ɻ
ʂ
ʘ
ʣ

).
 ɺ
 

ʟ
ʘ
ʚ
ʠ
ʩ
ʠ
ʤ
ʦ
ʩ
ʪ
ʠ
 ʦ
ʪ
 ʚr
ʙ
ʨ
ʘ
ʥ
ʥ
ʦ
ʛʦ
 ʠ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
ʥ
ʦ
ʛʦ
 

ʧ
ʘ
ʨ
ʘ
ʤ
ʝ
ʪ
ʨ
ʘ

ɺr
ʭ

.
1

 
ʄ
ʘ
ʢ
ʩ

.
ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

,
 
ɻ
ʮ

 
1

0
0

0

ɺ
ʚ
ʦ
ʜ
ʠ
ʪ
ʩ̫
 ʤ
ʘ
ʢʩ
ʠ
ʤ
ʘ
ʣɹ
ʥ
ʘ̫
 ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ
 ʠ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʦ
ʚ
 ʥ
ʘ
 

ʚr
ʭ
ʦ
ʜ
ʝ

, 
ɻ
ʮ

. 
ʆ
ʪ
 1

 ʜ
ʦ
 1

0
0

0
 ɻ
ʮ

.

ɼ
ʣ
ʠ
ʪ
ʝ
ʣɹ
ʥ
ʦ
ʩ
ʪɹ
 ʠ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʘ
 ʙ
ʫ
ʜ
ʝ
ʪ
 ʨ
ʘ
ʚ
ʥ
ʘ
 ʧ
ʦ
ʣ
ʦ
ʚ
ʠ
ʥ
ʝ
 

ʧ
ʝ
ʨ
ʠ
ʦ
ʜ
ʘ
 ʤ
ʘ
ʢʩ
ʠ
ʘ
ʣɹ
ʥ
ʦ
ʡ
 ʯ
ʘ
ʩ
ʪ
ʦ
ʪr

.

ʀ
ʤ
ʧ

.
 
ʚr
ʭ
ʦ
ʜ
 

1

ʊ
ʠ
ʧ
 
ʚr
ʭ
ʦ
ʜ
ʘ

ʀ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ̫

ɺr
ʙ
ʠ
ʨ
ʘ
ʝ
ʪ
ʩ̫
 ʪ
ʠ
ʧ
 

ʚr
ʭ
ʦ
ʜ
ʘ
 -

 ʠ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʥr
ʡ
 

ʠ
ʣ
ʠ
 ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʥr
ʡ

ɼ
ʣ̫
 ʠ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʥ
ʦ
ʛʦ
 ʚr
ʭ
ʦ
ʜ
ʘ

ʀ
ʤ
ʧ

.
 
ʚr
ʭ

.
1

,
 
ʪ
ʠ
ʧ

 
 
ʀ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʥr
ʡ

ʀ
ʤ
ʧ

.
 
ʚr
ʭ
ʦ
ʜ
 

1

ʊ
ʠ
ʧ
 
ʚr
ʭ
ʦ
ʜ
ʘ

ʀ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ̫

ʄ
ʠ
ʥ

.
 
ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

ʄ
ʠ
ʥ

.
 
ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

ʄ
ʘ
ʢ
ʩ

.
 
ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

ɺr
ʭ

.
1

 
ʀ
ʥ
ʬ
ʦ
ʤ

.

ʇ
ʘ
ʨ
ʘ
ʤ
ʝ
ʪ
ʨ

ʀ
ʥ
ʬ
ʦ
ʨ
ʤ

.
 
ʢ
ʘ
ʥ
ʘ
ʣ

ʀ
ʥ
ʬ
ʦ
ʨ
ʤ

.
 
ʢ
ʘ
ʥ
ʘ
ʣ

ɺr
ʭ

.
1

 
ʀ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ̫

ʥ
ʘ
 
ʚr
ʭ
ʦ
ʜ
ʝ

 
 
ʆ
ʙ̡
ʝ
ʤ

.
 
ʨ
ʘ
ʩ
ʭ
ʦ
ʜ

ɺr
ʭ

.
1

 
ʀ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ

-
ʦ
ʥ
ʥr
ʡ
 
ʢ
ʘ
ʥ
ʘ
ʣ

 
 

1

ɺr
ʙ
ʦ
ʨ
 ʠ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
ʥ
ʦ
ʛʦ
 ʧ
ʘ
ʨ
ʘ
ʤ
ʝ
ʪ
ʨ
ʘ
, 

ʦ
ʪ
ʦ
ʙ
ʨ
ʘ
ʞ
ʘ
ʝ
ʤ
ʦ
ʛʦ
 ʚr
ʭ
ʦ
ʜ
ʦ
ʤ

.

- 
ʆ
ʙ̡
ʝ
ʤ
ʥr
ʡ
 ʨ
ʘ
ʩ
ʭ
ʦ
ʜ

- 
ʪ
ʝ
ʧ
ʣ
ʦ
ʚ
ʘ̫
 ʤ
ʦɦ
ʥ
ʦ
ʩ
ʪɹ

- 
ʪ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ

- 
ʜ
ʘ
ʚ
ʣ
ʝ
ʥ
ʠ
ʝ

ɺr
ʙ
ʠ
ʨ
ʘ
ʝ
ʪ
ʩ̫
 ʠ
ʥ
ʬ
ʦ
ʨ
ʤ
ʘ
ʮ
ʠ
ʦ
ʥ
ʥr
ʡ
 ʢ
ʘ
ʥ
ʘ
ʣ
 

ʩ
ʯ
ʝ
ʪ
ʯ
ʠ
ʢʘ

, 
ʢʦ
ʪ
ʦ
ʨr
ʡ
 ʙ
ʫ
ʜ
ʝ
ʪ
 ʧ
ʝ
ʨ
ʝ
ʜ
ʘ
ʚ
ʘ
ʪɹ
ʩ̫
 

ʥ
ʘ
 ʚr
ʭ
ʦ
ʜ

.

ɺ
 ʜ
ʘ
ʥ
ʥ
ʦ
ʤ
 ʧ
ʨ
ʠ
ʤ
ʝ
ʨ
ʝ
 ï

 ʦ
ʙ̡
ʝ
ʤ
ʥr
ʡ
 ʨ
ʘ
ʩ
ʭ
ʦ
ʜ
 

ʢʘ
ʥ
ʘ
ʣ
ʘ
 1

ɺr
ʭ

.
1

 
ʄ
ʠ
ʥ

.
ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

,
 
ɻ
ʮ

 
1

0

ɺ
ʚ
ʦ
ʜ
ʠ
ʪ
ʩ̫
 ʤ
ʠ
ʥ
ʠ
ʤ
ʘ
ʣɹ
ʥ
ʘ̫
 ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ
 ʠ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʦ
ʚ
 ʥ
ʘ
 

ʚr
ʭ
ʦ
ʜ
ʝ

, 
ɻ
ʮ

. 
ʆ
ʪ
 1

 ʜ
ʦ
 9

9
9

9
 ɻ
ʮ

.

ɺr
ʭ

.
1

 
ʄ
ʘ
ʢ
ʩ

.
ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

,
 
ɻ
ʮ

 
1

0
0

0
0

ɺ
ʚ
ʦ
ʜ
ʠ
ʪ
ʩ̫
 ʤ
ʘ
ʢʩ
ʠ
ʤ
ʘ
ʣɹ
ʥ
ʘ̫
 ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ
 ʠ
ʤ
ʧ
ʫ
ʣɹ
ʩ
ʦ
ʚ
 ʥ
ʘ
 

ʚr
ʭ
ʦ
ʜ
ʝ

, 
ɻ
ʮ

. 
ʆ
ʪ
 2

 ʜ
ʦ
 1

0
0

0
0

 ɻ
ʮ

.

ɼ
ʣ̫
 ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʥ
ʦ
ʛʦ
 ʚr
ʭ
ʦ
ʜ
ʘ



47  

 



48  

ɼʦʜʘʪʦʢ ɼ 

ʂʦʥʩʪʨʫʢʮʽʾ ʚʠʪʨʘʪʦʤʽʨʥʠʭ ʧʨʠʩʪʨʦʾʚ 
 

 

 

ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʦʤʧʣʝʢʪʘ ʨʝʟʴʙʦʚʳʭ ʈʋ DN 20 ʠ DN   25 
 

ɼʈ1 
 

ɼʈ2 
 

ʆʪʚ. (2 ʰʪ.) 
ʜʣʷ ʧʣʦʤʙʠʨʦʚ. ɼʈ 

 
 
 
 
 

 
(ʚʭʦʜʥʦʡ) 

 

L   (ʜʣʠʥʘ ʈʋ) 

 

 
1 (ʚʳʭʦʜʥʦʡ) 

  L 1 (ʤʦʥʪʘʞʥʘʷ ʜʣʠʥʘ)    s  

 
ʊʠʧʦʨʘʟʤʝʨ ʈʋ 

A 
  ʋʩʣʦʚʥʦʝ 

 

 
ʨʘʟʤʝʨ ʜʣʷ ʢʣʶʯʘ 

ʂ ʪʨʫʙʦʧʨʦʚʦʜʫ 

A 
(ʫʩʣʦʚʥʳʡ ʧʨʦʭʦʜ) ʜʘʚʣʝʥʠʝ (ʫʜʝʨʞʘʥʠʝ ʈʋ) 

 

/0243 
 

 
  ʉʪʨʝʣʢʘ  

"ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ" 

ɺʠʥʪ ʫʩʪʘʥʦʚʦʯʥʳʡ ɼʈ (2ʭ2 h ʪ.) 

ʈʘʟʤʝʨʳ, ʤʤ 

 
  

 
 
 

ʆʪʚ. (2ʭ2 ʰʪ.) 
ʜʣʷ ʧʣʦʤʙʠʨʦʚ. ʛʘʝʢ 

 

ɿʘʚʦʜʩʢʦʡ ˉ ʈʋ 
(ʧʦʢʘʟʘʥ ʫʩʣʦʚʥʦ) 

 
 
 

 

ʋʯʘʩʪʦʢ ʨʘʩʭʦʜʦʤʝʨʥʳʡ (ʈʋ DN ...) 

ʚ ʩʙʦʨʝ ʩ ʜʘʪʯʠʢʘʤʠ ʨʘʩʭʦʜʘ  (ɼʈ,  2 ʰʪ.) 

ɻʘʡʢʘ ʥʘʢʠʜʥʘʷ -  2 ʰʪ. 
 

ʇʘʪʨʫʙʦʢ (ʜʣʠʥʘ - ʩʤ. ʯʝʨʪ. ʠ ʪʘʙʣ.)    -  2  ʰʪ. 

ʇʨʦʢʣʘʜʢʘ -  2 ʰʪ. 

 
 
 
 
 
 

 
ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʦʤʧʣʝʢʪʘ ʨʝʟʴʙʦʚʳʭ ʈʋ DN 32 ʠ DN 40 

 
A 

ʊʠʧʦʨʘʟʤʝʨ ʈʋ 
(ʫʩʣʦʚʥʳʡ ʧʨʦʭʦʜ) 

 
 

  ʂʦʣʴʮʦ ʫʧʣʦʪʥʠʪʝʣʴʥʦʝ 

 
ʋʩʣʦʚʥʦʝ 

ʜʘʚʣʝʥʠʝ 

 
ɼʈ 2 

 
 

 
 

 
 
 

(ʚʭʦʜʥʦʡ) 

 

ɿʘʚʦʜʩʢʦʡ ˉ ʈʋ 
(ʧʦʢʘʟʘʥ ʫʩʣʦʚʥʦ) 

ʆʪʚʝʨʩʪʠʝ (2 ʰʪ.) ʆʪʚ. (2ʭ2 ʰʪ.) 

 

 
 

     1 (ʚʳʭʦʜʥʦʡ) 

 

 
ɼʈ 1 

ʜʣʷ ʧʣʦʤʙʠʨʦʚ. ɼʈ 

 

L (ʜʣʠʥʘ ʈʋ) 

L 1 (ʤʦʥʪʘʞʥʘʷ ʜʣʠʥʘ) 

A 

ʜʣʷ ʧʣʦʤʙʠʨʦʚ. ʛʘʝʢ 

ʢ ʪʨʫʙʦʧʨʦʚʦʜʫ   s  

ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥ 

 
 
 
 

ʉʪʨʝʣʢʘ 

 

 
ʊʠʧʦʨʘʟʤʝʨ ʈʋ 

 

 
ʂʣʘʩʩ 

 
ʈʘʟʤʝʨʳ,  ʤʤ 

 
 

ʋʯʘʩʪʦʢ ʨʘʩʭʦʜʦʤʝʨʥʳʡ (ʈʋ DN  ...) 

ʪʦʯʥʦʩʪʠ   L L1 1     d      d1 G s    s1   A ɼʘʪʯʠʢ ʨʘʩʭʦʜʘ  (ɼʈ) ʩ ʢʦʣʴʮʦʤ -  2 ʰʪ. 
 

ɻʘʡʢʘ ʧʨʠʞʠʤʥʘʷ ɼʈ -  2 ʰʪ. 
 

 

32 
2

 

16 
1

 

180 
662 

992 

320   160 

480   230 
32      38  M48x2 55   32 79 ɻʘʡʢʘ ʥʘʢʠʜʥʘʷ -  2 ʰʪ. 

ʇʨʦʢʣʘʜʢʘ -  2 ʰʪ. 

40 
2

 200 
802 400   200 

23      31  G 2"-ɸ 70   41 85 ʇʘʪʨʫʙʦʢ (ʚʭʦʜʥʦʡ) -  1 ʰʪ. 

1 1102   600   300 ʇʘʪʨʫʙʦʢ (ʚʳʭʦʜʥʦʡ) -  1 ʰʪ. 
 

d
 

0
3

7
5
 

3
0

 

s 1
 

ʨ
ʘ
ʟ
ʤ
ʝ
ʨ

 ʜ
ʣ
ʷ 

ʢʣ
ʶ
ʯ
ʘ

 
(
ʫ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʝ

 ʈ
ʋ
) 

G
 

G
 d

 
d

 1 

d
 d

1
 

A
 

ʊʠʧʦʨʘʟʤʝʨ ʈʋ 
L L1  

 
1 d d1 G s  

 
 

 

20  
16  

 
160 

280 59 59 20 25 G 1" - A 41  

25  509 230 115 23 31 G 1 1/4" -ê 50  
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ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʦʤʧʣʝʢʪʘ ʈʋ DN 20 ʠ DN 25 ʩ DIN (ISO) ʬʣʘʥʮʘʤʠ 
ʈʘʟʲʝʤ (ʨʦʟʝʪʢʘ) 

 
ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ (ɼʈ) 1 ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ 2 

 
ʦʪʚʝʨʩʪʠʝ(2 ʰʪ.)  

ʜʣʷ ʧʣʦʤʙʠʨʦʚ. ɼʈ 

 
 
 
 
 

 
 a  a 

  L   (ʜʣʠʥʘ ʈʋ)  

L 1 (ʤʦʥʪʘʞʥʘʷ ʜʣʠʥʘ) 

L 2 

 
  A  

ʋʯʘʩʪʦʢ ʨʘʩʭʦʜʦʤʝʨʥʳʡ  (ʈʋ DN...) 
ʚ ʩʙʦʨʝ ʩ ʜʘʪʯʠʢʘʤʠ ʨʘʩʭʦʜʘ  (2 ʰʪ.) 

 

ʌʣʘʥʮʳ ʧʦʟ.2 ʩ ʙʦʣʪʘʤʠ ʧʦʟ.5, 6 ʠ ʛʘʡʢʘʤʠ 

ʌʣʘʥʝʮ 

ʇʨʦʢʣʘʜʢʘ 

- 2 ʰʪ. 

- 2 ʰʪ. 
ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥʳ 

 

ɼʘʪʯʠʢ ʨʘʩʭʦʜʘ (ɼʈ) -  2 ʰʪ. 

ɿʘʚʦʜʩʢʦʡ ˉ ʈʋ 
(ʧʦʢʘʟʘʥ ʫʩʣʦʚʥʦ) 

ɺʠʥʪ ʫʩʪʘʥʦʚʦʯʥʳʡ ɼʈ ɹʦʣʪ ʫʩʪʘʥʦʚʦʯʥʳʡ -  4 ʰʪ. 

  ʈʘʟʜʝʣʠʪʝʣʴ ʊʠʧʦʨʘʟʤʝʨ ʈʋ 
(ʫʩʣʦʚʥʳʡ ʧʨʦʭʦʜ) 

ʋʩʣʦʚʥʦʝ 

ʜʘʚʣʝʥʠʝ 
ɹʦʣʪ ɸ. ʄ12-6gx50. 88. 35.019 

ɻʘʡʢʘ  ɸ. ʄ12-6ʅ. 9. 35.019 

ɻʘʡʢʘ  ɸ. ʄ8-6ʅ. 9. 35.019 

- 8 ʰʪ. 

- 2 ʰʪ. 

- 2 ʰʪ. 
 

 

ʈʘʟʤʝʨʳ,  ʤʤ 

 
 

ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ 

ʠʩʧʦʣʥʝʥʠʝ ʈʋ 

ʊʦʚʘʨʥʳʡ ʟʥʘʢ 
ʠʟʛʦʪʦʚʠʪʝʣʷ ʈʋ 

 
ʉʪʨʝʣʢʘ 

 

 

  

 
 
 
 
 
 

 

ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʦʤʧʣʝʢʪʘ ʈʋ DN 32 ʠ DN 40 ʩ ʬʣʘʥʮʘʤʠ 
 

 

ʂʦʣʴʮʦ ʫʧʣʦʪʥʠʪʝʣʴʥʦʝ 

 

 
ɼʈ 2    

 

ʋʩʣʦʚʥʳʡ ʧʨʦʭʦʜ ʋʩʣʦʚʥʦʝ ʜʘʚʣʝʥʠʝ 

 
 
 
 

 
 

ʆʪʚʝʨʩʪʠʝ  (2 ʰʪ.) 
ʜʣʷ ʧʣʦʤʙʠʨʦʚ. ɼʈ 

ɿʘʚʦʜʩʢʦʡ ˉ ʈʋ 

13  (ʧʦʢʘʟʘʥ ʫʩʣʦʚʥʦ) 13  

ɼʈ 1 
L  (ʜʣʠʥʘ ʈʋ) 

(ʩʤ. ʪʘʙʣ.) Dʬ 

ʉʪʨʝʣʢʘ (ʩ ʜʚʫʭ ʩʪʦʨʦʥ) 

"ʅʘʧʨʘʚʣʝʥʝ ʧʦʪʦʢʘ" 

L1   (ʤʦʥʪʘʞʥʘʷ ʜʣʠʥʘ) 

L 2 

ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥ 

 
 
 
 
 

ʈʘʟʤʝʨʳ, ʤʤ 

ʋʯʘʩʪʦʢ ʨʘʩʭʦʜʦʤʝʨʥʳʡ (ʈʋ DN...) 

ɼʘʪʯʠʢ ʨʘʩʭʦʜʘ (ɼʈ) ʩ ʢʦʣʴʮʦʤ - 2 ʰʪ. 

ɻʘʡʢʘ ʧʨʠʞʠʤʥʘʷ ɼʈ -  2 ʰʪ. 

ʌʣʘʥʝʮ -  2 ʰʪ. 

ʇʨʦʢʣʘʜʢʘ -  2 ʰʪ. 
 

ɹʦʣʪ ʫʩʪʘʥʦʚʦʯʥʳʡ -  4 ʰʪ. 

ɹʦʣʪ  ɸ. ʄ10-6gx50. 88. 35.019 -  8 ʰʪ. 

ɻʘʡʢʘ  ɸ. ʄ10-6ʅ. 9. 35.019 -  8 ʰʪ. 

ɻʘʡʢʘ  ɸ. ʄ6-6ʅ. 9. 35.019 -  4 ʰʪ. 
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20  
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200 

236 268 105 20.1 95 13 

25  238 266 115 25 106 14 

 

ʊʠʧʦʨʘʟʤʝʨ ʈʋ ʂʣʘʩʩ 
ʪʦʯʥʦʩʪʠ 

ʆʪʚʝʨʩʪʠʷ O8,2 
ʜʣʷ ʫʩʪʘʥʦʚʦʯʥʳʭ 

ʙʦʣʪʦʚ (ʚʦ ʬʣʘʥʮʘʭ ʧʦʟ.3 
ʠ ʬʣʘʥʮʘʭ ʈʋ-... ʧʦʟ.1) 

ʋʩʪʘʥʦ- 
ʚʦʯʥʳʝ 
ʙʦʣʪʳ 
ʧʦʟ.5 

L L1 L2 Dʬ D 
 

 
 

 

32  

16 

2 ʠʤʝʶʪʩʷ ʠʤʝʶʪʩʷ  
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182 
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84 

 

32 

1 ʠʤʝʶʪʩʷ ʠʤʝʶʪʩʷ 

40 
2 ʦʪʩʫʪʩʪʚʫʶʪ ʦʪʩʫʪʩʪʚ. 
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1 ʠʤʝʶʪʩʷ ʠʤʝʶʪʩʷ 

 


