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ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʧʘʩʧʦʨʪʦʤ (ʜʘʣʝʝ ï ʈʕ) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 
ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʨʘʙʦʪʦʡ ʠ ʧʨʘʚʠʣʘʤʠ ʧʦʜʛʦʪʦʚʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʤʠʢʨʦʚʳʯʠʩʣʠ-
ʪʝʣʴʥʦʛʦ çDYMETIC-5123.1-ʅè (ʜʘʣʝʝ ï ʚʳʯʠʩʣʠʪʝʣʴ). 

1  ʆʇʀʉɸʅʀɽ ʀ ʈɸɹʆʊɸ ɺʓʏʀʉʃʀʊɽʃʗ 

1.1  ʉʦʩʪʘʚ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʜʝʣʠʷ 

ɺʳʯʠʩʣʠʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʚʳʯʠʩʣʠʪʝʣʷ ʠ ʢʦʤʧʣʝʢʪʘ ʤʦʥʪʘʞʥʳʭ ʯʘʩʪʝʡ ʜʣʷ ʝʛʦ 
ʫʩʪʘʥʦʚʢʠ. 

ɺʳʯʠʩʣʠʪʝʣʴ ʠʤʝʝʪ ʪʨʠ ʚʭʦʜʘ.  

ʅʘ ʧʝʨʚʳʡ ʚʭʦʜ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʩʭʦʜʝ ʛʘʟʘ ʦʪ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʛʘʟʘ ʩ ʯʘʩʪʦʪ-

ʥʳʤʠ ʠʣʠ ʯʠʩʣʦʠʤʧʫʣʴʩʥʳʤʠ ʚʳʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʩ çʮʝʥʦʡè ʠʤʧʫʣʴʩʘ ʦʪ 1Ö10-6 ʜʦ 1000 ʣ, ʜʠʘ-
ʧʘʟʦʥ ʯʘʩʪʦʪ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,1 ʜʦ 1100 ɻʮ  ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠʤʧʫʣʴ-
ʩʦʚ ʥʝ ʤʝʥʝʝ 0,0001 ʩ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʛʘʟʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʪʯʠʢʠ 
ʨʘʩʭʦʜʘ ʛʘʟʘ  çDYMETIC-1223 ʂ (ʊ, ɺ)è ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʝ (ʜʘʣʝʝ ï ʜʘʪʯʠʢʠ ʨʘʩʭʦʜʘ). ɼʠʘʧʘʟʦʥʳ 
ʠʟʤʝʨʷʝʤʳʭ ʨʘʩʭʦʜʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʦʨʘʟʤʝʨʘʤʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ. 

ʅʘ ʚʪʦʨʦʡ ʚʭʦʜ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʘʚʣʝʥʠʠ ʛʘʟʘ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ʜʘʪʯʠʢʘ) 
ʜʘʚʣʝʥʠʷ ʩ ʪʦʢʦʚʳʤ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ (ʜʘʣʝʝ ï ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ). ɺ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ ʜʘʚʣʝ-
ʥʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʣʶʙʳʝ ʜʘʪʯʠʢʠ ʠʟʙʳʪʦʯʥʦʛʦ ʠʣʠ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʟʘʢʘʟʦʤ) ʩ  ʪʦʢʦʚʳʤʠ ʚʳʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ (4 ï 20) ʤɸ. ɼʠʘʧʘʟʦʥʳ ʠʟʤʝʨʷʝʤʳʭ ʜʘʚʣʝʥʠʡ ʦʧʨʝ-
ʜʝʣʷʶʪʩʷ ʪʠʧʦʨʘʟʤʝʨʘʤʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ. 

ʅʘ ʪʨʝʪʠʡ ʚʭʦʜ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʛʘʟʘ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ʜʘʪʯʠʢʘ) 
ʪʝʤʧʝʨʘʪʫʨʳ (ʜʘʣʝʝ ï ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ) ʩ ʪʦʢʦʚʳʤ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ 
ʜʘʪʯʠʢʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩ̫  ʣʶʙʳʝ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʪʦʢʦʚʳʤʠ ʚʳʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ  
(4 ï 20) ʤɸ. ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʷʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʨʘʟʤʝʨʦʤ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʜʘʪ-
ʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺʳʯʠʩʣʠʪʝʣʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʝʛʦ ʥʦʩʠʪʝʣʷ USB-disk (ʜʘʣʝʝ ï Flash-
ʥʘʢʦʧʠʪʝʣʷ) ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʛʠʩʪʨʘʮʠʠ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ. 

ɺʳʯʠʩʣʠʪʝʣʴ ʠʤʝʝʪ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ï ʠʥʪʝʨʬʝʡʩ 
RS485. ɺʳʯʠʩʣʠʪʝʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩ ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ Modbus RTU ʠ Dymetic. 
ʆʧʠʩʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʄodbus RTU ʧʨʠʚʝʜʝʥʦ ʚ ʧʨʠʣʦʞʝʥʠʠ ɼ.  

ɺʳʯʠʩʣʠʪʝʣʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʝʛʦ ʤʦʜʝʤʘ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 
ʠʥʪʝʨʬʝʡʩʦʚ RS485/RS232C. ʇʘʨʘʤʝʪʨʳ ʦʙʤʝʥʘ ʜʘʥʥʳʭ ʤʝʞʜʫ ʚʳʯʠʩʣʠʪʝʣʝʤ ʠ ʤʦʜʝʤʦʤ ʚʳ-
ʙʠʨʘʶʪʩʷ ʚ ʤʝʥʶ çʋʉʊɸʅʆɺʂʀè ʚʳʯʠʩʣʠʪʝʣʷ.  

ɺʳʯʠʩʣʠʪʝʣʴ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ ʜʘʪʯʠʢʘʤʠ ʨʘʩʭʦʜʘ, ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʯʸʪʯʠʢ ʛʘʟʘ DYMETIC-9423 (ʜʘʣʝʝ ï ʩʯʸʪʯʠʢ). 

ɺ ʧʨʠʤʝʨʝ ʟʘʧʠʩʠ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʠ ʟʘʢʘʟʝ ʠ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʨʫʛʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠʚʝʜʝ-
ʥʳ ʚʘʨʠʘʥʪʳ ʧʦʩʪʘʚʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʦʙʦʟʥʘʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ. 

ʇʨʠʤʝʨ ʟʘʧʠʩʠ ʦʙʦʟʥʘʯʝʥʠʷ: 

ʋʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʚʳʯʠʩʣʠʪʝʣʥɹʦʝ DYMETICï5123.1 ï ʅ ï ʊʋ 4213-003-12540871-2007 
 1 2 3 

1 ï  ʆʙʦʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠʷ; 

2 ï  ʆʙʦʟʥʘʯʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʜʣʷ ʥʘʩʪʝʥʥʦʛʦ ʤʦʥʪʘʞʘ; 

3 ï  ʆʙʦʟʥʘʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʧʨʠ ʟʘʢʘʟʝ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ. 

ʀʟʛʦʪʦʚʠʪʝʣʴ: ɸʆ çɼʘʡʤʝʪè, 625013, ʛ. ʊʶʤʝʥʴ, ʫʣ. 50 ʣʝʪ ʆʢʪʷʙʨʷ, 120 ʣʠʪ.ɸ1 ʧʦʤʝʱʝʥʠʝ 1 
ʪʝ.ʣ /ʬʘʢʩ: (3452) 54-77-69. E-mail: dymet@rambler.ru.  

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ɿɸʆ çɼʘʡʤʝʪè ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝ-
ʙʦʚʘʥʠʷʤ ɻʆʉʊ ISO 9001-2015 (ISO 9001:2015), ʩʝʨʪʠʬʠʢʘʪ ˉ ʈʆʉʉ RU. ʉ.04ʐʅ.ʉʂ.1071. 
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ʅʘ ʫʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʚʳʯʠʩʣʠʪʝʣʴʥʦʝ çDYMETIC-5123è ʧʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣʴ ʠʤʝʝʪ: 

ï ʜʝʢʣʘʨʘʮʠʶ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ 
ʊʈ ʊʉ 004/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʠʟʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè ʠ ʊʈ ʊʉ 020/2011 çʕʣʝʢʪʨʦʤʘʛ-
ʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚè; 

ï ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʘʪʪʝʩʪʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʚʳʯʠʩʣʝʥʠʡ. 

ʇʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣʴ ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʚʥʦʩʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʨʝʥʠʷ 
ʠ ʟʘʤʝʥʷʪʴ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠʟʜʝʣʠʷ, ʥʝ ʫʭʫʜʰʘʷ ʧʨʠ ʵʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʷ. 

1.2  ʅʘʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠʷ 

ɺʳʯʠʩʣʠʪʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ, ʚʳʯʠʩʣʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʦʢʘʟʘʥʠʷ ʦʪ-
ʩʯyʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʜʘʣʝʝ ï ʜʠʩʧʣʝʡ), ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʥʘ ʧʨʠʤyʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʝʨʭ-
ʥʝʛʦ ʫʨʦʚʥʷ (ʢʦʥʪʨʦʣʣʝʨ, ʢʦʤʧʴʶʪʝʨ ʠ ʪ.ʧ.) ʦʙʲʤyʘ, ʨʘʩʭʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʘʙʩʦʣʶʪʥʦʛʦ (ʠʣʠ 
ʠʟʙʳʪʦʯʥʦʛʦ) ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʧʨʠ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ, ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʜʠʩ-
ʧʣʝʝ ʠ ʧʝʨʝʜʘʯʠ ʥʘ ʧʨʠʸʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RS485 ʦʙʲʤyʘ ʠ ʨʘʩ-
ʭʦʜʘ ʛʘʟʘ, ʧʨʠʚʝʜʥyʥʳʭ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʫʩʣʦʚʠʷʤ (ʜʘʣʝʝ ï ʉʋ) ʧʦ ɻʆʉʊ 2939-63, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʢʦʥʪʨʦʣʴ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʘʟʘ (ʨʘʩʭʦʜ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ). 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ï ʩʠʩʪʝʤʳ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʯʪyʘ ʧʨʠʨʦʜʥʦʛʦ, 
ʥʝʬʪʷʥʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʛʘʟʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʥʘʫʯʥʳʭ, ʪʦʨʛʦʚʳʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠ-
ʷʪʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʩʬʝʨʝ ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛ. 

1.3  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1.3.1  ɺʳʯʠʩʣʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

ʘ) ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ  0,3 A ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ 24 ɺ, ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʨʘʟʚʷʟʘʥʥʦʛʦ ʦʪ ʦʩʪʘʣʴʥʳʭ ʮʝʧʝʡ ʚʳʯʠʩʣʠʪʝʣʷ (ʪʦʣʴʢʦ ʜʣʷ 
ʥʘʩʪʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ); 

ʙ) ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ  ʜʦ 
0,05 A ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 24 ɺ, ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʨʘʟʚʷʟʘʥʥʦʛʦ ʦʪ ʦʩʪʘʣʴʥʳʭ ʮʝʧʝʡ 
ʚʳʯʠʩʣʠʪʝʣʷ; 

ʚ) ʠʟʤʝʨʝʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʢʘʟʘʥʠʷ ʜʠʩʧʣʝʷ ʨʘʩʭʦʜʘ ʠ ʩʫʤʤʘʨʥʦʛʦ ʦʙ̡y ʤʘ ʛʘʟʘ 
ʧʨʠ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʦʰʝʜʰʝʛʦ ʯʝʨʝʟ ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ; 

ʛ) ʚʳʯʠʩʣʝʥʠʝ ʠ ʚʳʚʦʜ ʥʘ ʜʠʩʧʣʝʡ ʦʙʲʤyʘ ʠ ʨʘʩʭʦʜʘ ʛʘʟʘ, ʧʨʠʚʝʜʥyʥʳʭ ʢ ʉʋ; 

ʜ) ʠʟʤʝʨʝʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʢʘʟʘʥʠʷ ʜʠʩʧʣʝʷ ʠʟʙʳʪʦʯʥʦʛʦ ʠʣʠ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʚ-
ʣʝʥʠʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ) ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ; 

ʝ) ʢʦʜʦʚʘʷ ʟʘʱʠʪʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʫʩʪʘʥʦʚʦʯʥʳʤ ʠ ʛʨʘʜʫʠʨʦʚʦʯ-
ʥʳʤ ʜʘʥʥʳʤ; 

ʞ) ʩʠʛʥʘʣʠʟʘʮʠʷ ʩʙʦʷ ʚ ʨʘʙʦʪʝ ʩʦ ʩʚʝʪʦʜʠʦʜʥʦʡ ʠʥʜʠʢʘʮʠʝʡ ʚʳʭʦʜʘ ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʧʘ-
ʟʦʥʘ ʨʘʩʭʦʜʦʚ, ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ; 

ʠ) ʚʳʚʦʜ ʥʘ ʜʠʩʧʣʝʡ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʰʝʜʰʠʭ ʟʘ ʦʪʯʪyʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ; 

ʢ) ʚʳʚʦʜ ʥʘ ʜʠʩʧʣʝʡ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʘʥʘʣʫ ʠʟʤʝʨʝʥʠʷ: 

ï ʯʘʩʦʚʳʝ ʜʘʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʜʦ ʜʚʫʭ ʤʝʩʷʮʝʚ; 
ï ʩʫʪʦʯʥʳʝ ʜʘʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ; 
ï ʤʝʩʷʯʥʳʝ ʜʘʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʜʦ ʜʝʩʷʪʠ ʣʝʪ; 
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ʣ) ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʯʸʪʯʠʢʘ ʥʘ ʙʘʟʝ ʚʳʯʠʩʣʠʪʝʣʷ 
ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʠ ʧʝʨʝʟʘʧʫʩʢʝ; 

ʤ) ʠʟʤʝʨʝʥʠʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʚʢʣʶʯʥyʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʩʯʸʪʯʠʢʘ ʥʘ ʙʘʟʝ ʚʳʯʠʩʣʠʪʝʣʷ ʠ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʚ ʪʝʯʝʥʠʝ ʦʪʯʪyʥʦʛʦ ʧʝʨʠʦʜʘ; 

ʥ) ʩʦʭʨʘʥʝʥʠʝ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʧʝʨʝʨʳʚʘʭ ʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ; 

ʦ) ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚ), ʛ), ʜ), ʤ) ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RS485 ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʚʝʨʭʥʝʛʦ 
ʫʨʦʚʥʷ; 

ʧ) ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚ). ʛ). ʜ), ʢ) ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ USB ʥʘ Flash-ʥʘʢʦʧʠʪʝʣʴ.  

1.3.2  ɺʳʯʠʩʣʠʪʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 
ʠ  ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ ʚ ʟʘʢʨʳʪʳʭ ʦʪʘʧʣʠʚʘʝʤʳʭ ʠ ʚʝʥʪʠʣʠʨʫʝʤʳʭ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ ʠ ʜʨʫʛʠʭ, ʚ ʪ.ʯ. ʠ ʭʦʨʦʰʦ ʚʝʥʪʠʣʠʨʫʝʤʳʭ ʧʦʜʟʝʤʥʳʭ, ʧʦʤʝʱʝʥʠʷʭ ʩ ʢʦʣʝʙʘʥʠʷʤʠ 
ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ ʧʣʶʩ 5 ʜʦ ʧʣʶʩ 50 Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʦ 80 %. 

1.3.3  ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʚʳʯʠʩʣʠʪʝʣʷ ʧʦ ɻʆʉʊ 14254-96 ï Iʈ20. 

1.3.4  ɺʳʯʠʩʣʠʪʝʣʴ ʩʦʭʨʘʥʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʠʙʨʘʮʠʡ ʘʤʧʣʠʪʫʜʦʡ 
ʜʦ 0,1 ʤʤ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 5 ʜʦ 25 ɻʮ. 

1.3.5  ʆʪʥʦʩʠʪʝʣʴʥʘʷ  ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʚ  ʧʦʢʘʟʘ-
ʥʠʷ ʦʙʲʤyʘ ʥʘ ʜʠʩʧʣʝʝ ʚʳʯʠʩʣʠʪʝʣʷ ʥʝ ʙʦʣʝʝ Ñ 0,01 %. 

1.3.6  ʇʨʠʚʝʜʥyʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʚ ʧʦʢʘʟʘʥʠʷ 
ʨʘʩʭʦʜʘ ʥʘ ʜʠʩʧʣʝʝ ʚʳʯʠʩʣʠʪʝʣʷ ʥʝ ʙʦʣʝʝ Ñ 0,05 %. 

1.3.7  ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʦʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ 
ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʢʘʟʘʥʠʷ ʥʘ ʜʠʩʧʣʝʝ ʚʳʯʠʩʣʠʪʝʣʷ ʥʝ ʙʦʣʝʝ Ñ 0,15 %. 

1.3.8  ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʦʙʲyʤʘ, ʧʨʠʚʝʜʥyʥʦʛʦ ʢ ʉʋ,  ʥʝ ʙʦʣʝʝ 
Ñ 0,1 %. 

1.3.9  ʇʨʠʚʝʜʥyʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʭʦʜʘ, ʧʨʠʚʝʜʥyʥʦʛʦ ʢ ʉʋ, ʥʝ ʙʦʣʝʝ 
Ñ 0,1 %. 

1.3.10  ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʥʝ ʙʦʣʝʝ Ñ 0,01 %.  
ʏʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʤʝʶʪ ʘʚʪʦʥʦʤʥʦʝ ʧʠʪʘʥʠʝ ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘ-

ʶʱʝʡ ʩʝʪʠ. 

1.3.11  ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦ-
ʢʘ (50 Ñ 2) ɻʮ ʥʘʧʨʷʞʝʥʠʝʤ ʦʪ 175 ʜʦ 242 ɺ. 

1.3.12  ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ (ʧʨʠ ʦʪʢʣʶʯʥyʥʳʭ ʜʘʪʯʠʢʘʭ ʨʘʩʭʦʜʘ, ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝ-

ʨʘʪʫʨʳ)  ʥʝ ʙʦʣʝʝ 10 ɺÖɸ. 

1.3.13  ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʢʘʟʘʥʥʳʤ ʚ ʧʨʠʣʦʞʝ-
ʥʠʠ ɸ. 

1.3.14  ʄʘʩʩʘ  ʥʝ ʙʦʣʝʝ 3 ʢʛ. 

1.3.15  ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ  ʥʝ ʤʝʥʝʝ 12 ʣʝʪ. 

1.3.16  ʇʦ ʫʨʦʚʥʶ ʨʘʜʠʦʧʦʤʝʭ ʚʳʯʠʩʣʠʪʝʣʴ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ  
ɻʆʉʊ ʈ 51318.22-2006. 
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1.4  ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʚʳʯʠʩʣʠʪʝʣʷ 

1.4.1  ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʚʳʯʠʩʣʠʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶ-
ʱʠʭ ʦʪ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ, ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʧʦʢʘʟʘʥʠʷ ʜʠʩʧʣʝʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʯʠʩ-
ʣʝʥʠʝʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʚʝʩʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ (ɻʆʉʊ ʈ 8.733-2011), ʦʙʲʤyʘ ʠ ʨʘʩʭʦʜʘ ʛʘʟʘ, 
ʧʨʠʚʝʜʥyʥrʭ ʢ ʉʋ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 
30319.2-2015, ʜʣʷ ʥʝʬʪʷʥʦʛʦ ï ɻʉʉʉɼ ʄʈ 113-03, ʜʣʷ ʜʨʫʛʠʭ ʛʘʟʦʚ ï ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʘʤ ʧʨʠʣʦ-
ʞʝʥʠʷ ɹ ).  

ɿʥʘʯʝʥʠʷ ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʘʩʯʪyʘʭ, ʠ ʚʨʝʤʷ ʠʭ ʚʚʦ-
ʜʘ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʳʯʠʩʣʠʪʝʣʝʤ. 

1.4.2  ʅʘʠʤʝʥʦʚʘʥʠʝ, ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʩʧʦʩʦʙ rʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 

ʅʘʠʤʝʥʦʚʘʥʠʝ  
ʧʘʨʘʤʝʪʨʘ 

ɽʜʠ-
ʥʠʮʘ 
ʠʟʤʝ-
ʨʝʥʠʷ 

ɽʜʠʥʠʮʘ 
ʤʣʘʜʝh-
ʛʦ ʨʘʟ-
ʨʷʜʘ 

ʆʪʦʙʨʘʞʝ-
ʥʠʝ ʥʘ 
ʜʠʩʧʣʝʝ 
ʚʳʯʠʩʣʠ-
ʪʝʣʷ 

ɺʳʚʦʜ ʥʘ 
ʚʥʝhʥʠʡ 
ʠʥʪʝʨ-
ʬʝʡʩ 

1 ʊʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʤyʥʦʛʦ ʨʘʩʭʦʜʘ ʧʨʠ:  ʤ3/ʯ 0,001   

ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ   + + 
ʉʋ   + ï 

2 ʊʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ  ʦʉ 0,01 + + 

3 ʊʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ (ʘʙʩʦʣʶʪʥʦʛʦ ʠʣʠ  
ʠʟʙʳʪʦʯʥʦʛʦ)  

ʢʇa 
ʄʇʘ 

0,001 
0,000001 

+ 
+ 

+ 
+ 

4 ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʦʪʯʪyʥʳʡ ʧʝʨʠʦʜ  
(ʯʘʩ, ʩʫʪʢʠ, ʤʝʩʷʮ) 

ʦʉ 0,01 + + 

5 ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʟʘ ʦʪʯʪyʥʳʡ ʧʝʨʠʦʜ  
(ʯʘʩ, ʩʫʪʢʠ, ʤʝʩʷʮ) 

ʢʇʘ 0,01 + + 

6 ʆʙʲyʤ ʧʨʠ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ ʟʘ ʦʪʯʪyʥʳʡ ʧʝʨʠʦʜ  
(ʯʘʩ, ʩʫʪʢʠ, ʤʝʩʷʮ) 

ʤ3 0,001 + + 

7 ʆʙʲyʤ, ʧʨʠʚʝʜʥyʥʳʡ ʢ ʉʋ, ʟʘ ʦʪʯʪyʥʳʡ ʧʝʨʠʦʜ  
(ʯʘʩ, ʩʫʪʢʠ, ʤʝʩʷʮ) 

ʩʪ. ʤ3 0,001 + + 

8 ɺʨʝʤʷ ʨʘʙʦʪʳ ʚʳʯʠʩʣʠʪʝʣʷ ʟʘ ʦʪʯʪyʥʳʡ ʧʝʨʠʦʜ  
(ʯʘʩ, ʩʫʪ, ʤʝʩʷʮ): 

    

ï ʩʫʤʤʘʨʥʦʝ ʯ. ʤʠʥ  ʤʠʥ + + 
ï ʚ ʨʝʞʠʤʝ  ʯ. ʤʠʥ  ʤʠʥ + + 
ï ʚ ʜʦʛʦʚʦʨʥʦʤ ʨʝʞʠʤʝ  ʯ. ʤʠʥ  ʤʠʥ + + 

ʇʨʠʤʝʯʘʥʠʷ: 

1  ɺ ʨʝʞʠʤʝ ʧʦʚʝʨʢʠ ʝʜʠʥʠʮʘ ʤʣʘʜʰʝʛʦ ʨʘʟʨʷʜʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʦʙʲyʤʘ ʠ ʜʘʚʣʝʥʠʷ ʩʦʩʪʘʚ-
ʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1Ŀ10-6 ʤ3 ʠ 1Ŀ10-6 ʢʇʘ. 

2  ʉʫʪʴ ʜʦʛʦʚʦʨʥʦʛʦ ʨʝʞʠʤʘ: ʧʨʠ ʜʦʛʦʚʦʨʥʦʤ ʨʘʩʭʦʜʝ Qʜʦʛ, ʨʘʚʥʦʤ ʥʫʣʶ (ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ, 
ʟʘʜʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ), ʜʦʛʦʚʦʨʥʦʡ ʨʝʞʠʤ ʦʪʩʫʪʩʪʚʫʝʪ, ʯʪʦ ʦʟʥʘʯʘʝʪ çʦʩʪʘ-
ʥʦʚè ʩʯʸʪʯʠʢʘ ʧʨʠ ʚʳʭʦʜʝ ʨʘʩʭʦʜʘ ʛʘʟʘ ʟʘ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣ (Qmin). ʇʨʠ 0 < Qʜʦʛ < Qmin 
ʧʨʠʥʠʤʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ, ʨʘʚʥʦʝ Qʜʦʛ. 

3  ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʚʦʜ ʜʘʥʥʳʭ ʧʦ 4 ï 8 ʥʘ ʢʦʤʧʴʶʪʝʨ ʩ ʧʦʤʦʱʴʶ Flash-ʥʘʢʦʧʠʪʝʣʷ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Visual Dymetic, ʨʘʟʤʝʱʸʥʥʦʡ ʥʘ ʩʘʡʪʝ ɿɸʆ çɼʘʡʤʝʪè. 
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1.4.3  ɪʤʢʦʩʪʴ ʦʪʩʯʪyʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ï ʜʝʚʷʪʴ ʜʝʩ̫ʪʠʯʥʳʭ ʨʘʟʨʷʜʦʚ.  

1.4.4  ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʚʳʯʠʩʣʠʪʝʣʴ ʚʳʧʦʣʥʝʥ ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʠʣʠ  ʫʜʘʨʦʧʨʦʯʥʦʤ ʧʣʘ-
ʩʪʠʢʦʚʦʤ  ʢʦʨʧʫʩʝ ʥʘʩʪʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ (ʧʨʠʣʦʞʝʥʠʝ ɸ) ʠʣʠ ʚ ʧʣʘʩʪʠʢʦʚʦʤ ʢʦʨʧʫʩʝ ʩ ʢʨʝʧʣʝ-
ʥʠʝʤ ʥʘ DIN-ʨʝʡʢʫ* (ʨʝʡʢʘ ʪʠʧʘ ʊʅ35 ʧʦ ɻʆʉʊ ʈ ʄʕʂ 60715-2003).  

1.4.5  ʅʘ ʧʘʥʝʣʠ ʚʳʯʠʩʣʠʪʝʣʷ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʜʠʩʧʣʝʡ, USB-ʨʘʟʲyʤ 
ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ Flash-ʥʘʢʦʧʠʪʝʣʷ.  

ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʚʳʯʠʩʣʠʪʝʣʷ ʨʘʩʧʦʣʦʞʝʥʳ ʢʣʝʤʤʥʳʝ ʩʦʝʜʠʥʠʪʝʣʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ, ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʠʥʪʝʨʬʝʡʩʘ RS485 ʜʣʷ 
ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. 

1.4.6  ɼʣʷ ʠʩʧʦʣʥʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ DYMETIC-5123.1-D (ʤʦʥʪʘʞ ʥʘ DIN-ʨʝʡʢʫ) ʧʠʪʘʥʠʝ 
ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪ ʦʪʜʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. 

1.5  ʄʘʨʢʠʨʦʚʢʘ ʠ ʧʣʦʤʙʠʨʦʚʘʥʠʝ 

1.5.1  ʅʘ ʧʘʥʝʣʠ ʚʳʯʠʩʣʠʪʝʣʷ (ʧʨʠʣʦʞʝʥʠʝ ɸ) ʥʘʥʝʩʝʥʳ: 

ǐ ʥʘʠʤʝʥʦʚʘʥʠʝ ï çʫʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʚʳʯʠʩʣʠʪʝʣʴʥʦʝè (ʫ ʥʘʩʪʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ); 
ǐ ʦʙʦʟʥʘʯʝʥʠʝ ʩʝʤʝʡʩʪʚʘ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ï çDYMETICè; 
ǐ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ï ç5123.1-ʅè; 
ǐ ʟʥʘʢ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʧʦ ʇʈ 50.2.107-09; 
ǐ ʤʘʨʢʠʨʦʚʢʘ ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ ʧʦ ɻʆʉʊ 14254-96 ï çIP 20è. 

1.5.2  ʅʘ ʢʦʨʧʫʩʝ ʚʳʯʠʩʣʠʪʝʣʷ ʥʘʥʝʩʝʥʳ ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ ʠ ʛʦʜ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

1.5.3  ʅʘ ʢʣʝʤʤʥʳʭ ʩʦʝʜʠʥʠʪʝʣʷʭ ʥʘʥʝʩʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʘʨʢʠʨʦʚʢʘ ʜʣʷ ʧʦʜʢʣʶʯʝ-
ʥʠʷ ʢ ʜʘʪʯʠʢʘʤ ʨʘʩʭʦʜʘ, ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʠʩʪʝʤʘʤ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʠ ʢ ɻʣʝʢʪʨʠʯʝʩʢʦʤʫ 
ʧʠʪʘʥʠ.ʁ 

1.5.4  ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʵʣʝʢʪʨʦʥʥʦʡ ʯʘʩʪʠ ʚʳʯʠʩʣʠʪʝʣʷ ʧʨʝʜʫʩʤʦʪ-
ʨʝʥʳ ʤʝʩʪʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʣʦʤʙ ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʧʦʚʝʨʠʪʝʣʷ.  

1.5.5  ʅʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʝ ʥʘʥʝʩʝʥʳ ʥʝʩʤʳʚʘʝʤʦʡ ʢʨʘʩʢʦʡ ʪʦʚʘʨʥʳʡ ʟʥʘʢ ʠʣʠ ʥʘʠʤʝ-
ʥʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ, ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠʷ, ʧʦʣʫʯʘʪʝʣʴ ʠ ʤʝʩʪʦ ʥʘʟʥʘ-
ʯʝʥʠʷ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ), ʤʘʩʩʘ ʙʨʫʪʪʦ ʠ ʥʝʪʪʦ, ʘ ʪʘʢʞʝ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʝ ʟʥʘʢʠ, ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʠʝ ʥʘʜʧʠʩʷʤ çʍʨʫʧʢʦʝ. ʆʩʪʦʨʦʞʥʦ!è, çɹʝʨʝʯʴ ʦʪ ʚʣʘʛʠè, çɺʝʨʭè ʧʦ ɻʆʉʊ 14192-77. 

1.6  ʂʦʤʧʣʝʢʪʥʦʩʪʴ 

ʊʘʙʣʠʮʘ 2 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ ʂʦʣʠʯʝʩʪʚʦ ʇʨʠʤʝʯʘʥʠʝ 

ʋʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʚʳʯʠʩʣʠ-
ʪʝʣʴʥʦʝ çDYMETIC-5123.1-ʅè 

 
5123.00.00.000 

 
1 

 

ʂʦʤʧʣʝʢʪ ʤʦʥʪʘʞʥʳʭ ʯʘʩʪʝʡ 5123.70.00.000 1 ʰʥʫʨ ʩʝʪʝʚʦʡ ʩ ʩʦʝʜʠʥʠʪʝʣʝʤ 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʩ ʧʘʩʧʦʨʪʦʤ* 

 
5123.1.ʅ.00.000 ʈʕ 

 
1 

 

ʄʝʪʦʜʠʢʘ ʧʦʚʝʨʢʠ* 5123.00.000 ʄʇ1 ï ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʟʘʢʘʟʫ 

* ï ʈʘʟʤʝʱʝʥʦ ʥʘ ʩʘʡʪʝ ʠʟʛʦʪʦʚʠʪʝʣʷ www.dymet.ru. 

                                                 
* ï ʈʕ ʚʳʯʠʩʣʠʪʝʣʷ ʜʣʷ ʤʦʥʪʘʞʘ ʥʘ DIN-ʨʝʡʢʫ  ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʜʦʢʫʤʝʥʪʦʤ. 
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2  ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʆ ʅɸɿʅɸʏɽʅʀʖ 

2.1  ʇʦʜʛʦʪʦʚʢʘ ʚʳʯʠʩʣʠʪʝʣʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

2.1.1  ɺʳʯʠʩʣʠʪʝʣʴ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʥʝʚʟʨʳʚʦʦʧʘʩʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 
ʧʣʶʩ 5 ʜʦ ʧʣʶʩ 50 Áʉ.  

ɺʳʯʠʩʣʠʪʝʣʴ ʥʘʩʪʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʢʠ ɸ-1 ʠ ɸ-2) ʫʩʪʘʥʘʚʣʠʚʘʶʪ 
ʥʘ ʱʠʪʝ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʝʥʝ ʯʝʨʝʟ ʢʨʝʧʞyʥʝr ʦʪʚʝʨʩʪʠʷ ʥʘ ʚʳʩʦʪʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 
ʫʜʦʙʩʪʚʦ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ.  

ɺʳʯʠʩʣʠʪʝʣʴ ʠʩʧʦʣʥʝʥʠʷ DYMETIC-5123.1-D (ʧʨʠʣʦʞʝʥʠʝ ɸ, ʨʠʩʫʥʦʢ ɸ-3) ʠʤʝʝʪ ʢʦʥ-
ʩʪʨʫʢʪʠʚʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʤʦʥʪʘʞʘ ʥʘ DIN-ʨʝʡʢʫ ʧʨʠʙʦʨʥʳʭ ʰʢʘʬʦʚ.  

ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʚʯrʠʩʣʠʪʝʣʷ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ  ɺ. 

2.1.2  ɺ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʚʳʯʠʩʣʠʪʝʣʴ ʥʝ ʜʦʣʞʝʥ ʠʩʧʳʪʳʚʘʪʴ ʚʠʙʨʘʮʠʡ ʯʘʩʪʦʪʦʡ ʤʝʥʝʝ 5 
ʠ ʙʦʣʝʝ 25 ɻʮ ʠ ʘʤʧʣʠʪʫʜʦʡ ʚʠʙʨʦʩʤʝʱʝʥʠʷ ʙʦʣʝʝ 0,1 ʤʤ, ʘ ʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-
ʥʳʭ ʧʦʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 400 ɸ/ʤ.  

ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴ ʥʘʩʪʝʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʦʡ ʙʣʠʟʦʩʪʠ (ʤʝʥʝʝ 3 ʤ) ʦʪ ʵʣʝʢʪʨʦʤʘʰʠʥ (ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʳ ʠ ʪ.ʧ.). 

2.1.3  ɺʳʯʠʩʣʠʪʝʣʴ ʩʦʝʜʠʥʷʶʪ ʩ ʜʘʪʯʠʢʦʤ ʨʘʩʭʦʜʘ ʢʘʙʝʣʝʤ ʩ ʦʙʦʣʦʯʢʦʡ ʠʟ ʧʣʘʩʪʠʢʘʪʘ ʩ 
ʛʠʙʢʠʤʠ ʤʝʜʥʳʤʠ ʞʠʣʘʤʠ ʩʝʯʝʥʠʝʤ ʢʘʞʜʦʡ ʞʠʣʳ ʦʪ 0,5 ʜʦ 1,5 ʤʤ2 ʠ ʜʣʠʥʦʡ ʜʦ 1500 ʤ. ɸʢʪʠʚʥʦʝ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ  ʢʘʞʜʦʡ ʞʠʣr  ʢʘʙʝʣʷ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 20 ʆʤ. ʂʘʙʝʣʴ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ 
ʚʳʯʠʩʣʠʪʝʣʷ ʥʝ ʚʭʦʜʠʪ. 

2.1.4  ʇʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʪʦʢʦʚʳʤʠ ʚʳʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ 
ʧʨʦʠʟʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʢʘʙʝʣʷ ʩ ʦʙʦʣʦʯʢʦʡ ʠʟ ʧʣʘʩʪʠʢʘʪʘ ʩ ʛʠʙʢʠʤʠ ʤʝʜʥʳʤʠ ʞʠʣʘʤʠ ʩʝʯʝʥʠʝʤ 
ʦʪ 0,5 ʤʤ2  ʜʦ 1,5 ʤʤ2 ʠ ʜʣʠʥʦʡ ʜʦ 1500 ʤ. ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʞʜʦʡ ʞʠʣʳ ʢʘʙʝʣʷ ʜʦʣʞʥʦ 
ʙʳʪʴ ʥʝ ʙʦʣʝʝ 60 ʆʤ. ʂʘʙʝʣʴ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʚʳʯʠʩʣʠʪʝʣʷ ʥʝ ʚʭʦʜʠʪ. 

2.1.5  ʉʦʝʜʠʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʷ ʩ ʢʦʥʪʫʨʦʤ ʟʘʟʝʤʣʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪ ʧʨʦʚʦʜʥʠʢʦʤ ʩ ʤʝʜ-
ʥʳʤʠ ʞʠʣʘʤʠ ʩʝʯʝʥʠʝʤ ʜʦ 1,5  ʤʤ2 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ çʇʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦ-
ʫʩʪʘʥʦʚʦʢè. ʄʝʩʪʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʘʨʫʞʥʦʛʦ ʟʘʟʝʤʣʷʶʱʝʛʦ ʧʨʦʚʦʜʥʠʢʘ ʜʦʣʞʥʦ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ 
ʟʘʯʠʱʝʥʦ ʠ ʧʨʝʜʦʭʨʘʥʝʥʦ ʧʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʦʪ ʢʦʨʨʦʟʠʠ ʧʫʪʤy ʥʘʥʝʩʝʥʠʷ ʢʦʥʩʠʩʪʝʥʪʥʦʡ 
ʩʤʘʟʢʠ (ʃʀʊʆʃ-24). ʇʦ ʦʢʦʥʯʘʥʠʠ ʤʦʥʪʘʞʘ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʚʝʨʝʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʟʝʤʣʷʶʱʝ-
ʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 4,0 ʆʤ. 

2.1.6  ʇʦʜʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ (ʢʦʥʪʨʦʣʣʝʨ, ʢʦʤʧʴʶʪʝʨ ʠ ʪ.ʧ.) ʢ ʚʳʯʠʩ-
ʣʠʪʝʣʶ ʧʨʦʠʟʚʦʜʷʪ ʯʝʨʝʟ ʢʣʝʤʤʥʳʡ ʩʦʝʜʠʥʠʪʝʣʴ RS485.  

2.1.7  ʇʦʜʢʣʶʯʝʥʠʝ Flash-ʥʘʢʦʧʠʪʝʣʷ ʧʨʦʠʟʚʦʜʷʪ ʯʝʨʝʟ ʨʘʟʲʸʤ USB, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ 

ʧʘʥʝʣʠ ʚʳʯʠʩʣʠʪʝʣʷ. 

2.2  ʈʘʙʦʪʘ ʩ ʚʳʯʠʩʣʠʪʝʣʝʤ 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ ʚ ʩʝʪʴ ʟʘʛʦʨʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨ ʉɽʊʔ/LINK ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʫʟʣʦʚ ʚʳʯʠʩʣʠʪʝʣʷ. ɺ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʳʯʠʩʣʠ-
ʪʝʣʷ ʥʘ ʜʠʩʧʣʝʡ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ: 

 ɺʳʯʠʩʣʠʪʝʣʴ 
DYMETIC 5123.1 
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ɺʦʟʤʦʞʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʦʧʠʩʘʥʳ ʚ 2.3.5. 

2.2.1  ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʙʦʪʝ ʚʳʯʠʩʣʠʪʝʣʷ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʩʦʦʙʱʝʥʠʡ ʠ ʤʝ-
ʥʶ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʜʠʩʧʣʝʝ ʚʳʯʠʩʣʠʪʝʣʷ. ʇʨʦʩʤʦʪʨ ʩʦʦʙʱʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʚʠʰʘʤʠ 
çƶè  (ʚʚʝʨʭ) ʠ çƸè (ʚʥʠʟ), ʜʣʷ ʚʭʦʜʘ ʚ ʤʝʥʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʚʠʰʘ çɽè (ʚʭʦʜ). ʂʣʘʚʠʰʘ çRè 
(ʚʦʟʚʨʘʪ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʤʝʥʶ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʠʥʜʠʢʘʮʠʠ ʪʝʢʫʱʝʡ ʜʘʪʳ ʠ 
ʚʨʝʤʝʥʠ (ʧʦʟ. 2 ʨʠʩʫʥʦʢ 1).  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʩʦʦʙʱʝʥʠʷʤʠ ʩʯʸʪʯʠʢʘ.  

 

 

ʈʠʩʫʥʦʢ 1 

ɺʩʝ ʩʦʦʙʱʝʥʠʷ (ʨʠʩʫʥʦʢ 1) ʩʦʩʪʦʷʪ ʠʟ ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: 

ï ʤʝʥʶ (ʧʦʟ. 1 ʨʠʩʫʥʦʢ 1); 
ï ʪʝʢʫʱʘʷ ʜʘʪʘ ʠ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ (ʧʦʟ. 2 ʨʠʩʫʥʦʢ 1); 
ï ʥʘʢʦʧʣʝʥʥʳʡ ʦʙʲʤy ʛʘʟʘ ʟʘ ʪʝʢʫʱʠʡ ʦʪʯʪyʥʳʡ ʧʝʨʠʦʜ ʠ ʨʘʩʭʦʜ ʛʘʟʘ ʚ ʉʋ  

(ʧʦʟ. 3  ʨʠʩʫʥʦʢ 1); 
ï ʥʘʢʦʧʣʝʥʥʳʡ ʦʙʲʤy ʛʘʟʘ ʟʘ ʪʝʢʫʱʠʡ ʦʪʯʪyʥʳʡ ʧʝʨʠʦʜ ʠ ʨʘʩʭʦʜ ʛʘʟʘ ʚ ʨʘʙʦʯʠʭ  

ʫʩʣʦʚʠʷʭ (ʧʦʟ. 4 ʨʠʩʫʥʦʢ 1): 
ï ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠ ̫ʠ ʪʝʤʧʝʨʘʪʫʨ rʛʘʟʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ (ʧʦʟ. 5 ʨʠʩʫʥʦʢ 1). 
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ʆʪʯyʪʥʳʡ ʧʝʨʠʦʜ ï ʵʪʦ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ ʪʝʢʫʱʝʤʫ ʤʝʩʷʮʫ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 
ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʚʝʜʪyʩʷ ʫʯʪy ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ. 

ʆʙʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʙʱʝʥʠʷʭ ʧʦʟ. 3 ï 5 ʧʨʦʠʩʭʦʜʠʪ ʢʘʞʜʳʝ 10 ʩ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʧʝʨʠʦʜʦʤ ʦʧʨʦʩʘ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ, ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʚʳʯʠʩʣʠʪʝʣʷ ʬʦʨʤʠʨʫʶʪʩʷ 
ʪʨʠ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʤʝʥʫʝʤʳʭ ʘʨʭʠʚʘʤʠ: 

ï ʘʨʭʠʚ ʯʘʩʦʚʳʭ ʜʘʥʥʳʭ; 
ï ʘʨʭʠʚ ʩʫʪʦʯʥʳʭ ʜʘʥʥʳʭ; 
ï ʘʨʭʠʚ ʤʝʩʷʯʥʳʭ ʜʘʥʥʳʭ. 

ɸʨʭʠʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʚʠʜʝ ʟʘʧʠʩʝʡ ʧʦ ʜʘʪʝ ʩʦ-
ʟʜʘʥʠʷ ʟʘ ʯʘʩ, ʩʫʪʢʠ, ʤʝʩʷʮ. ɽʤʢʦʩʪʴ ʘʨʭʠʚʘ ʯʘʩʦʚʳʭ ʜʘʥʥʳʭ ï 1488 ʟʘʧʠʩʝʡ, ʩʫʪʦʯʥʳʭ ï
 365 ʟʘʧʠʩʝʡ, ʤʝʩʷʯʥʳʭ ï 110 ʟʘʧʠʩʝʡ.  

ʂʘʞʜʘʷ ʘʨʭʠʚʥʘʷ ʟʘʧʠʩʴ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶɦ ʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

¶ ʦʙʲyʤ ʛʘʟʘ, ʧʨʠʚʝʜʥyʥʳʡ ʢ ʉʋ, Vn  ʚ m3; 

¶ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ P  ʚ kPa; 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ T  ʚ Áʉ; 

¶ ʢʦʥʩʪʘʥʪʳ ʜʣʷ ʨʘʩʯʪyʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʞʠʤʘʝʤʦʩʪʠ ʛʘʟʘ (ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʠ ʥʝʬʪʷʥʦ-
ʛʦ  ʛʘʟʘ); 

¶ ʦʙʲyʤ ʛʘʟʘ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ V ʚ m3; 

¶ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ tʨʘʙ  ʚ 5-ʩʝʢʫʥʜʥʳʭ ʠʥʪʝʨʚʘʣʘʭ; 

¶ ʙʝʟʘʚʘʨʠʡʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ  tʨʝʞ   ʚ 5-ʩʝʢʫʥʜʥʳʭ ʠʥʪʝʨʚʘʣʘʭ; 

¶ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ ʚ ʜʦʛʦʚʦʨʥʦʤ ʨʝʞʠʤʝ tʜʦʛ  ʚ 5-ʩʝʢʫʥʜʥʳʭ ʠʥʪʝʨʚʘʣʘʭ; 

¶ ʧʨʠʟʥʘʢʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʘʙʦʪʫ ʩʯʸʪʯʠʢʘ; 

¶ ʜʘʪʘ ʩʦʟʜʘʥʠʷ ʘʨʭʠʚʥʦʡ ʟʘʧʠʩʠ; 

¶ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʘʨʭʠʚʥʦʡ ʟʘʧʠʩʠ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʘʣʛʦʨʠʪʤʫ CRC. 

ʆʙʲyʤ ʛʘʟʘ Vn, V ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʘʨʭʠʚʥʳʭ ʟʘʧʠʩʷʭ ʪʦʣʴʢʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ 
ʫʩʣʦʚʠʡ: 

Á ʨʘʩʭʦʜ ʛʘʟʘ Q ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ ï Qmin ¢ Q  ¢ Qmax . ɽʩʣʠ ʨʘʩʭʦʜ ʛʘʟʘ 
Q < Qmin, ʪʦ ʦʥ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʟʘʜʘʥʥʦʤʫ ʚ ʤʝʥʶ çʂʆʅʌʀɻʋʈɸʎʀʗè ʜʦʛʦʚʦʨʥʦʤʫ ʟʥʘʯʝ-
ʥʠʶ ʨʘʩʭʦʜʘ Qʜʦʛ (ʨʘʙʦʪʘ ʩʯʸʪʯʠʢʘ ʚ ʜʦʛʦʚʦʨʥʦʤ ʨʝʞʠʤʝ çQʜʦʛè);  

Á ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʊ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʟʘʜʘʥʥʳʭ ʚ 

ʤʝʥʶ çʂʆʅʌʀɻʋʈɸʎʀʗè (Tmin ¢ T ¢ Tmax); 

Á ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʈ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ ʨʘʙʦʯʠʭ ʜʘʚʣʝʥʠʡ, ʟʘʜʘʥʥʳʭ ʚ ʤʝ-

ʥʶ çʂʆʅʌʀɻʋʈɸʎʀʗè (ʈmin ¢ ʈ ¢ ʈmax). 

ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ ʚ 
ʨʝʞʠʤʝ tʨʝʞ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ ʬʠʢʩʠʨʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʟʥʘʢʠ 
ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ (ʩʤ. 2.3.5 çɾʋʈʅɸʃ ʉʆɹʓʊʀʁè). 

ʇʨʠ ʥʘʣʠʯʠʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʟʘʛʦʨʘʝʪʩʷ ʩʚʝʪʦʜʠʦʜ ç!è (ʚʥʠʤʘʥʠʝ) ʥʘ ʧʘʥʝʣʠ ʚʳ-
ʯʠʩʣʠʪʝʣʷ, ʢʨʦʤʝ ʵʪʦʛʦ, ʜʘʥʥʳʝ (Q, P, T), ʚʳʟʚʘʚʰʠʝ ʘʚʘʨʠʡʥʫʶ ʩʠʪʫʘʮʠʶ, ʠʥʜʠʮʠʨʫʶʪʩʷ ʥʘ 
ʜʠʩʧʣʝʝ ʚ ʤʠʛʘʶʱʝʤ ʨʝʞʠʤʝ. 

2.2.2  ʊʝʢʫʱʘʷ ʜʘʪʘ ʠ ʚʨʝʤʷ 

ʊʝʢʫʱʘʷ ʜʘʪʘ ʠ ʚʨʝʤʷ (ʧʦʟ. 2 ʨʠʩʫʥʦʢ 1) ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤ ʩʦʦʙʱʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʷʚʣʷ-
ʝʪʩʷ ʥʘ ʜʠʩʧʣʝʝ ʧʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ 
ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ çRè, ʥʘʭʦʜʷʩʴ ʚ ʣʶʙʦʤ ʤʝʥʶ ʠ ʧʨʠ ʠʥʜʠ-
ʢʘʮʠʠ ʣʶʙʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʏʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚʳʯʠʩʣʠʪʝʣʷ ʠʤʝʶʪ ʘʚʪʦʥʦʤʥʦʝ ʧʠʪʘʥʠʝ ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 
ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʭʦʜʘ ʯʘʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʤʝʥʶ çʋʉʊɸʅʆɺʂʀè (ʩʤ. ʧʦʟ. 1 
ʨʠʩʫʥʦʢ 2). 
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ɺʨʝʤʷ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ tʨʘʙ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦ, ʧʦʢʘ ʚʳʯʠʩʣʠʪʝʣʴ ʧʦʜʢʣʶʯʸʥ ʢ ʩʝ-
ʪʠ 220 ɺ. ʇʨʠ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʝ ʩʯʸʪʯʠʢʘ ʩʠʤʚʦʣ ç:è ʯʘʩʦʚ ʨʝʞʠʤʘ ʠʥʜʠʮʠʨʫʝʪʩʷ ʚ ʤʠʛʘʶ-
ʱʝʤ ʨʝʞʠʤʝ (ʯʘʩʳ ʨʝʞʠʤʘ ʠʜʫʪ), ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʠʤʚʦʣ ç:è ʠʥʜʠʮʠʨʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦ (ʯʘʩʳ 
ʨʝʞʠʤʘ ʩʪʦʷʪ). ɺ ʨʝʞʠʤʝ çQʜʦʛè ʩʠʤʚʦʣ ç:è ʯʘʩʦʚ ʜʦʛʦʚʦʨʥʦʛʦ ʨʝʞʠʤʘ ʠʥʜʠʮʠʨʫʝʪʩʷ ʚ ʤʠʛʘʶɦ ʝʤ 
ʨʝʞʠʤʝ, ʚ ʦʪʩʫʪʩʪʚʠʝ ʜʦʛʦʚʦʨʥʦʛʦ ʨʝʞʠʤʘ ʩʠʤʚʦʣ ç:è ʠʥʜʠʮʠʨʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦ. ɺ ʨʝʞʠʤʝ ʧʦʚʝʨ-
ʢʠ ʩʯʸʪʯʠʢʘ ʚʨʝʤʷ tʨʘʙ, tʨʝʞ, tʜʦʛ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʘʨʭʠʚʳ ʥʝ ʬʦʨʤʠʨʫʶʪʩʷ (ʩʤ. ʧʦʟ. 4 ʨʠʩʫʥʦʢ 2). 

2.2.3  ʆʙʲyʤ ʠ ʨʘʩʭʦʜ ʛʘʟʘ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʆʙʲyʤ ʛʘʟʘ ʚ ʉʋ (ʧʦʟ. 3 ʨʠʩʫʥʦʢ 1) ʠʥʜʠʮʠʨʫʝʪʩʷ ʩ ʥʘʯʘʣʘ ʦʪʯʪyʥʦʛʦ ʧʝʨʠʦʜʘ.  

ʈʘʩʭʦʜ ʛʘʟʘ ʚ ʉʋ ʠʥʜʠʮʠʨʫʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ, ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʆʙʲyʤ ʠ ʨʘʩʭʦʜ ʛʘʟʘ, ʧʨʠʚʝʜʥyʥʝr ʢ ʉʋ, ʠʥʜʠʮʠʨʫʪʁʩʷ ʩ ʩʠʤʚʦʣʦʤ n (Vn, Qn).  

ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʜʘʪʳ ʦʪʯʪyʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘʢʦʧʣʝʥʥʳʡ ʦʙʲʤy ʛʘʟʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʤʝʩʷʯ-
ʥʳʡ ʘʨʭʠʚ, ʘ ʠʥʜʠʮʠʨʫʝʤʦʝ ʥʘ ʜʠʩʧʣʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʤyʘ ʦʙʥʫʣʷʝʪʩʷ. ɼʘʪʫ ʦʪʯʪyʥʦʛʦ ʧʝʨʠʦʜʘ 
ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚ ʤʝʥʶ çʋʉʊɸʅʆɺʂʀè (ʩʤ. ʧʦʟ. 5 ʨʠʩʫʥʦʢ 2).  

2.2.4  ʆʙʲʸʤ ʠ ʨʘʩʭʦʜ ʛʘʟʘ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ 

ʆʙʲyʤ ʛʘʟʘ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ (ʧʦʟ.4 ʨʠʩʫʥʦʢ 1) ʠʥʜʠʮʠʨʫʝʪʩʷ ʩ ʥʘʯʘʣʘ ʦʪʯʪyʥʦʛʦ ʧʝʨʠ-
ʦʜʘ. ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʜʘʪʳ ʦʪʯʪyʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘʢʦʧʣʝʥʥʳʡ ʦʙʲʤy ʛʘʟʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʤʝʩʷʯʥʳʡ 
ʘʨʭʠʚ, ʘ ʠʥʜʠʮʠʨʫʝʤʦʝ ʥʘ ʜʠʩʧʣʝʝ ʟʥʘʯʝʥʠʝ ʦʙʲʤyʘ ʦʙʥʫʣʷʝʪʩʷ. ɼʘʪʫ ʦʪʯʪyʥʦʛʦ ʧʝʨʠʦʜʘ ʤʦʞʥʦ 
ʠʟʤʝʥʠʪʴ ʚ ʤʝʥʶ çʋʉʊɸʅʆɺʂʀè.  

ʈʘʩʭʦʜ ʛʘʟʘ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ (ʧʦʟ. 4 ʨʠʩʫʥʦʢ 1) ʠʥʜʠʮʠʨʫʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʜʘʪʯʠʢʘ ʨʘʩ-
ʭʦʜʘ. ʇʨʠ ʚʳʭʦʜʝ ʨʘʩʭʦʜʘ ʛʘʟʘ ʟʘ ʧʨʝʜʝʣʳ Qmin, Qmax  ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʙʫʜʝʪ ʠʥʜʠʮʠʨʦʚʘʪʴʩʷ ʚ 
ʤʠʛʘʶʱʝʤ ʨʝʞʠʤʝ ʠ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʧʨʠʟʥʘʢ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ (ʥʘʨʫʰʝ-
ʥʠʝ ʜʠʘʧʘʟʦʥʘ ʨʘʩʭʦʜʘ ʛʘʟʘ Qè (ʩʤ. 2.3.5). 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ Qʜʦʛ, ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ (0 < Qʜʦʛ < Qmin), ʠ ʪʝʢʫʱʠʡ ʨʘʩʭʦʜ ʛʘ-
ʟʘ ʤʝʥʴʰʝ Qmin, ʪʦ ʨʘʩʭʦʜ ʛʘʟʘ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴʩʷ ʨʘʚʥʳʤ ʟʥʘʯʝʥʠʶ Qʜʦʛ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʟʥʘʢ 
ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ çʥʘʨʫʰʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʨʘʩʭʦʜʘ ʛʘʟʘ Qè (ʩʤ. 2.3.5) ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

2.2.5  ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ  ʛʘʟʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ (ʧʦʟ. 5 ʨʠʩʫʥʦʢ 1) ʠʥʜʠʮʠʨʫʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ 
ʚʳʭʦʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ ʟʘ ʧʨʝʜʝʣʳ Tmin, Tmax  ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʫʜʝʪ ʠʥʜʠʮʠʨʦʚʘʪʴʩʷ ʚ 
ʤʠʛʘʶʱʝʤ ʨʝʞʠʤʝ ʠ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʧʨʠʟʥʘʢ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ çʥʘʨʫ-
ʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʊè (ʩʤ. 2.3.5). 

ɼʘʚʣʝʥʠʝ ʛʘʟʘ (ʧʦʟ. 5 ʨʠʩʫʥʦʢ 1) ʠʥʜʠʮʠʨʫʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ. ʇʨʠ ʚʳʭʦʜʝ 
ʜʘʚʣʝʥʠʷ ʛʘʟʘ  ʟʘ ʧʨʝʜʝʣʳ Pmin, Pmax ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʙʫʜʝʪ ʠʥʜʠʮʠʨʦʚʘʪʴʩʷ ʚ ʤʠʛʘʶʱʝʤ ʨʝ-
ʞʠʤʝ ʠ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʧʨʠʟʥʘʢ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ çʥʘʨʫʰʝʥʠʝ ʜʠʘʧʘʟʦ-
ʥʘ ʜʘʚʣʝʥʠʷ ʈè (ʩʤ. 2.3.5).  

ʇʨʠ ʧʦʤʦʱʠ ʢʣʘʚʠʰ çƹè, çƷè ʤʦʞʥʦ ʠʥʜʠʮʠʨʦʚʘʪʴ ʥʘ ʜʠʩʧʣʝʝ ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ 
kPa, ʣʠʙʦ ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʚ ʩʫʤʤʝ ʩʦ ʟʥʘʯʝʥʠʝʤ ʢʦʥʩʪʘʥʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʜʘʚʣʝʥʠʷ Pbar, ʚ kPa.   

ɺr ʯʠʩʣʠʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʜʩʪʘʚʣʷʪʴ ʢʦʥʩʪʘʥʪʥʳʝ ʜʦʛʦʚʦʨʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʜʘʚʣʝʥʠʷ ʚʤʝʩʪʦ ʜʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʨʝʤʷ ʧʦʚʝʨʢʠ ʠʣʠ ʨʝʤʦʥʪʘ (ʩʤ. 
ʤʝʥʶ çʂʆʅʌʀɻʋʈɸʎʀʗè). ʇʨʠ ʟʘʜʘʥʠʠ ʜʦʛʦʚʦʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʡ ʧʨʠʟʥʘʢ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ, ʘ ʜʦʛʦʚʦʨʥʦʝ ʟʥʘʯʝʥʠʝ  ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦ ʟʥʘʢʦʤ ç*è ʚ ʧʨʘʚʦʡ 
ʩʪʦʨʦʥʝ ʧʦʣʷ ʜʘʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ (ʠʣʠ) ʜʘʚʣʝʥʠʷ. 
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2.3  ʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠ ʚʳʯʠʩʣʠʪʝʣʷ 

ʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠ ʚʳʯʠʩʣʠʪʝʣʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʨʦʩʤʦʪʨ ʢʦʥʩʪʘʥʪ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ 
(ʪʦʣʴʢʦ ʜʣʷ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʛʘʟʘ çDYMETIC-1223 Kè), ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʨʘʥʥʦʛʦ ʛʘʟʘ, 
ʟʘʜʘʥʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʦʡ ʠ ʪʠʧʦʨʘʟʤʝʨʦʤ ʜʘʪʯʠʢʘ 
ʨʘʩʭʦʜʘ, ʚʳʙʦʨ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʚʳʯʠʩʣʠʪʝʣʷ, ʧʦʣʫʯʝʥʠʝ ʧʨʦʪʦʢʦʣʘ ʨʘʙʦʪʳ ʩʯʪy-
ʯʠʢʘ, ʧʨʦʩʤʦʪʨ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

ʋʧʨʘʚʣʝʥʠʝ ʩʝʨʚʠʩʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʤʝʥʶ (ʧʦʟ.1 
ʨʠʩʫʥʦʢ 1): çʋʉʊɸʅʆɺʂʀè, çʂʆʅʉʊɸʅʊʓè, çʇʈʆʊʆʂʆʃ ʈɸɹʆʊʓè, çɾʋʈʅɸʃ ʉʆɹʓʊʀʁè. 

ɼʣʷ ʚʭʦʜʘ ʚ ʤʝʥʶ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʙʦʨʘ ʧʫʥʢʪʘ ʤʝʥʶ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çɽè, 
ʧʦʩʣʝ ʯʝʛʦ ʥʘʟʚʘʥʠʝ ʤʝʥʶ ʠʥʜʠʮʠʨʫʝʪʩʷ ʚ ʤʠʛʘʶʱʝʤ ʨʝʞʠʤʝ (ʧʨʠ ʧʝʨʚʦʤ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʤʝʥʶ 
ʠʥʜʠʮʠʨʫʝʪʩʷ ʤʝʥʶ çʋʉʊɸʅʆɺʂʀè). ɼʣʷ ʚʳʙʦʨʘ ʤʝʥʶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʘʚʠʰʠ çƶè, çƸè, çƷè, 
çƹè. 

ɼʣʷ ʚʳʭʦʜʘ ʠʟ ʤʝʥʶ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʣʘʚʠʰʘ çRè. ʀʟʤʝʥʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʘ 
ʠʣʠ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʜʤʝʥʶ ʚʦʟʤʦʞʥʦ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʤ 
ʨʝʞʠʤʝ ʚʳʙʨʘʥʥʳʡ ʧʘʨʘʤʝʪʨ (ʯʠʩʣʦ) ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʤʠʛʘʶʱʝʤ ʨʝʞʠʤʝ. 

ɺ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʚʳʙʦʨʘ (ʠʟʤʝʥʝʥʠʷ) ʠʥʜʠʮʠʨʫʝʤʦʛʦ ʚ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ ʧʘ-
ʨʘʤʝʪʨʘ (ʯʠʩʣʘ) ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʦʤ, ʢʦʪʦʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ 
ʚʩʝ ʤʝʥʶ ʚʳʯʠʩʣʠʪʝʣʷ: 

- ʢʣʘʚʠʰʘ çƷè ʧʝʨʝʚʦʜʠʪ ʤʠʛʘʶʱʠʡ ʫʢʘʟʘʪʝʣʴ ʚʧʨʘʚʦ; 
- ʢʣʘʚʠʰʘ çƹè ʧʝʨʝʚʦʜʠʪ ʤʠʛʘʶʱʠʡ ʫʢʘʟʘʪʝʣʴ ʚʣʝʚʦ; 
- ʢʣʘʚʠʰʘ çƶè ʫʚʝʣʠʯʠʚʘʝʪ ʫʢʘʟʳʚʘʝʤʦʝ ʯʠʩʣʦ (ʠʟʤʝʥʷʝʪ ʧʘʨʘʤʝʪʨ); 
- ʢʣʘʚʠʰʘ çƸè ʫʤʝʥʴʰʘʝʪ ʫʢʘʟʳʚʘʝʤʦʝ ʯʠʩʣʦ (ʠʟʤʝʥʷʝʪ ʧʘʨʘʤʝʪʨ); 
- ʢʣʘʚʠʰʘ çɽè ʚʳʙʠʨʘʝʪ ʠ ʟʘʚʝʨʰʘʝʪ ʚʚʦʜ ʧʘʨʘʤʝʪʨʘ (ʯʠʩʣʘ); 
- ʢʣʘʚʠʰʘ çRè ʦʪʤʝʥʷʝʪ ʚʳʙʦʨ (ʢʨʦʤʝ ʤʝʥʶ çʂʆʅʉʊɸʅʊʓè). 

2.3.1  ʋʩʪʘʥʦʚʢʠ 

ʄʝʥʶ çʋʉʊɸʅʆɺʂʀè (ʨʠʩʫʥʦʢ 2) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ ʜʦʩʪʫʧʥʳʭ 
ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʯʸʪʯʠʢʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʚʳʯʠʩʣʠʪʝʣʷ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʨʘʥʥʦʛʦ ʛʘʟʘ.  

ʄʝʥʶ çʋʉʊɸʅʆɺʂʀè ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʜʤʝʥʶ: 

¶ ʠʟʤʝʥʝʥʠʝ ʜʘʪʳ/ʚʨʝʤʝʥʠ; 

¶ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʘʟʘ; 

¶ ʥʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʩ ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ ʠ ʤʦʜʝʤʦʤ; 

¶ ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʦʚʝʨʢʠ ʩʯʸʪʯʠʢʘ; 

¶ ʠʟʤʝʥʝʥʠʝ ʜʥʷ/ʯʘʩʘ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʨʭʠʚʦʚ ʠ ʨʝʞʠʤʘ ʠʥʜʠʢʘʮʠʠ; 

¶ ʠʟʤʝʥʝʥʠʝ ʢʦʜʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʝʨʚʠʩʥʦʛʦ ʢʦʜʘ; 

¶ ʩʙʨʦʩ ʚʳʯʠʩʣʠʪʝʣʷ. 

ɺʳʙʦʨ ʧʦʜʤʝʥʶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʣʘʚʠʰʘʤʠ çƶè ʠ çƸè, çƷè, çƹè. ɺʭʦʜ ʚ ʧʦʜʤʝʥʶ ʧʨʦ-
ʠʟʚʦʜʠʪʩʷ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ çɽè, ʚʳʭʦʜ ʠʟ ʧʦʜʤʝʥʶ ï ʢʣʘʚʠʰʝʡ çRè. ɺ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʦʢʥʘ 
ʧʦʜʤʝʥʶ ʠʥʜʠʮʠʨʫʝʪʩʷ ʦʜʠʥ ʠʟ ʟʥʘʢʦʚ ʥʘʚʠʛʘʮʠʠ ʧʦ ʦʢʥʘʤ çŸè, çŶè ʠʣʠ çźè. ɿʥʘʢʠ ʥʘʚʠʛʘʮʠʠ 
ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʦʢʦʥ ʧʦʜʤʝʥʶ ʩʣʝʚʘ ʠʣʠ ʩʧʨʘʚʘ ʦʪ ʪʝʢʫʱʝʛʦ ʦʢʥʘ, ʧʝʨʝʭʦʜ ʢ ʦʢʥʘʤ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʣʘʚʠʰʘʤʠ çƷè, çƹè. 

ʀʟʤʝʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʘʚʦʢ ʧʦʜʤʝʥʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ  
ʚʚʦʜ ʢʦʜʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʇʨʝʜʧʨʠʷʪʠʝ-
ʠʟʛʦʪʦʚʠʪʝʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚ ʚʳʯʠʩʣʠʪʝʣʝ ʩʣʝʜʫʶʱʠʡ ʢʦʜ: ç0????1è, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʟ-
ʤʝʥʝʥ ʧʦ ʞʝʣʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣ.̫ ʕʪʦʪ ʢʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʝʩʪʠ ʘʣ-
ʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ, ʟʘʚʝʨʰʘʝʤʳʭ ʢʣʘʚʠʰʝʡ çɽè. ʇʦʩʣʝ ʚʳʙʦʨʘ ʫʩʪʘʚʢʠ, ʢʦʪʦʨʫʶ ʪʨʝ-
ʙʫʝʪʩʷ ʠʟʤʝʥʠʪʴ, ʠ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ çɽè ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʢʦʜ ʜʦʩʪʫʧʘ: 

 ɺʚʝʜʠʪʝ ʢʦʜ ʜʦʩʪʫʧʘ: ? <  
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ʀʩʧʦʣʴʟʫʷ ʢʣʘʚʠʰʠ çƶè, çƸè ʠ çƷè, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʰʝʩʪʴ ʩʠʤʚʦʣʦʚ ʢʦʜʘ ʧʦʣʴʟʦ-
ʚʘʪʝʣʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 0????1<.  

ʇʨʠ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ çƶè ʠ çƸè ʢʘʞʜʳʡ ʚʚʦʜʠʤʳʡ ʩʠʤʚʦʣ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʚ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠ: ç?-ɸ-ɺ-ʉ-DéZ-0-1-é9-?è. ɼʣʷ ʚʚʦʜʘ ʦʯʝʨʝʜʥʦʛʦ ʩʠʤʚʦʣʘ ʢʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʜʚʠ-
ʥʫʪʴ ʫʢʘʟʘʪʝʣʴ ç<è ʚʧʨʘʚʦ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ çƷè, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʚʚʝʜʝʥʥʳʡ  ʩʠʤʚʦʣ  ʟʘʢʨʳ-
ʚʘʝʪʩʷ  ʩʠʤʚʦʣʦʤ   ç?è   ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʩʪʦʨʦʥʥʝʛʦ ʥʘʙʣʶʜʝʥʠʷ.  ɺʚʦʜ ʢʦʜʘ ʟʘʚʝʨʰʘʝʪʩʷ ʥʘʞʘ-
ʪʠʝʤ ʢʣʘʚʠʰʠ çɽè. ʇʨʠ ʧʦʧʳʪʢʝ ʚʚʦʜʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʢʦʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʦʟʚʨʘʪ ʚ ʪʝʢʫʱʝʝ ʧʦʜ-
ʤʝʥ.ʁ ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʢʦʜʝ ʚʳʙʨʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦʜʤʝʥʶ  ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʤʠʛʘʥʠʷ ʜʣʷ ʚʳ-
ʙʦʨʘ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʚʢʠ). ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʤʝʥʶ ʦʩʫʱʝʩʪʚʣʷʝʪ-
ʩʷ ʢʣʘʚʠʰʘʤʠ çƶè, çƸè, çƹè ʠ çƷè, ʚʚʦʜ ʧʘʨʘʤʝʪʨʘ ʟʘʚʝʨʰʘʝʪʩʷ ʢʣʘʚʠʰʝʡ çɽè, ʢʣʘʚʠʰʘ çRè 
ʦʪʤʝʥʷʝʪ ʚʚʦʜ ʧʘʨʘʤʝʪʨʘ.  

ʇʦʩʣʝ ʧʨʘʚʠʣʴʥʦʛʦ ʚʚʦʜʘ ʧʘʨʦʣʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʜʥʦʡ ʫʩʪʘʚʢʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʚʦʜʘ ʧʘ-
ʨʦʣʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʜʨʫʛʠʭ ʫʩʪʘʚʦʢ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʂʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʝʨʚʠʩʥʦʛʦ ʢʦʜʘ ʠ ʚʳʧʦʣʥʝʥʠʝ 
ʧʨʦʮʝʜʫʨʳ ʩʙʨʦʩʘ (ʪʨʝʙʫʝʪʩʷ ʢʦʜ ʜʦʩʪʫʧʘ ʩʝʨʚʠʩʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ). ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʫʱʝʩʪʚʫʶ-
ʱʝʛʦ ʢʦʜʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʢʦʜ  ç??????è ʠʟʤʝʥʝʥʠʝ ʫʩʪʘʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʝʟ ʟʘʧʨʦʩʘ ʢʦʜʘ ʜʦ-
ʩʪʫʧʘ. 

ʇʦʜʤʝʥʶ ʧʦʟ. 1 (çɼʘʪʘè) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʭʦʜʘ ʯʘʩʦʚ ʚʳʯʠʩʣʠʪʝʣʷ, ʘ 
ʪʘʢʞʝ ʜʣʷ ʟʘʜʘʥʠʷ ʜʘʪʳ ʚ ʩʣʫʯʘʝ ʟʘʤʝʥʳ ʙʘʪʘʨʝʠ ʯʘʩʦʚ. 

ʇʦʜʤʝʥʶ ʧʦʟ. 2 (çʇʘʨʘʤʝʪʨʳ ʛʘʟʘè) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʙʦʨʘ ʦʜʥʦʛʦ ʠʟ 12 ʨʘʙʦʯʠʭ ʛʘ-
ʟʦʚ: ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʥʝʬʪʷʥʦʡ ʛʘʟ, ʚʦʟʜʫʭ, ʢʠʩʣʦʨʦʜ ʆ2, ʘʟʦʪ N2, ʘʨʛʦʥ ɸr, ʘʤʤʠʘʢ NH3, ʫʛʘʨʥʳʡ 
ʛʘʟ ʉʆ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʉʆ2, ʤʝʪʘʥ ʉʅ4, ʵʪʘʥ ʉ2ʅ6, ʵʪʠʣʝʥ ʉ2ʅ4. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʧʦʜʤʝʥʶ çʇʘʨʘʤʝʪʨʳ ʛʘʟʘè ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʥʝʬʪʷʥʦʛʦ 
ʛʘʟʘ. 

ʇʫʥʢʪ 2.2 ʧʦʜʤʝʥʶ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʜʘʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ Pbar ʚ ʩʣʫʯʘʝ 
ʧʨʠʤʝʥʝʥʠʷ ʜʘʪʯʠʢʘ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʘʪʯʠʢʘ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʚʣʝʥʠʷ 
ʫʩʪʘʚʢʘ Pbar ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʦʡ ʥʫʣʶ, ʜʣʷ ʜʘʪʯʠʢʘ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫʩʪʘʚʢʘ Pbar ʧʨʠʨʘʚ-
ʥʠʚʘʝʪʩʷ ʢ ʟʥʘʯʝʥʠʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʧʦ ʫʤʦʣʯʘʥʠʶ ï 0,101325 MPa). 

ʇʫʥʢʪ 2.3 ʧʦʜʤʝʥʶ ʧʦʢʘʟʳʚʘʝʪ ʨʘʩʩʯʠʪʘʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʝʤ ʧʦ ʪʝʢʫʱʠʤ ʜʘʥʥʳʤ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʘʟʘ: ɟW (ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ ʚ ʨʘʙʦʯʠʭ 
ʫʩʣʦʚʠʷʭ), ɟd (ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ ʚ ʉʋ), Zw (ʬʘʢʪʦʨ ʩʞʠʤʘʝʤʦʩʪʠ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ), Zd (ʬʘʢʪʦʨ 
ʩʞʠʤʘʝʤʦʩʪʠ ʚ ʉʋ), ʂ (ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʠʤʘʝʤʦʩʪʠ ʛʘʟʘ). 

ʇʫʥʢʪʳ 2.4, 2.5, 2.6 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʜʘʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʘʟʘ, ʚ ʧ. 2.7 ʟʘ-
ʜʘʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʛʘʟʘ. ʀʩʭʦʜʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʧʘʩʧʦʨʪʘ ʢʘʯʝʩʪʚʘ ʥʘ ʛʘʟ, ʟʘʧʦʣʥʷʝʪʩʷ 
ʦʜʠʥ ʠʟ ʧʧ. 2.4 ï 2.6. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʧʘʩʧʦʨʪʝ ʢʘʯʝʩʪʚʘ ʥʘ ʛʘʟ ʧʨʠʚʦʜʠʪʩʷ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦ-
ʩʪʘʚ ʛʘʟʘ ʚ ʦʙʲʝʤʥʳʭ %, ʪʦ ʟʘʧʦʣʥʷʝʪʩʷ 2.6 (ʧʨʠ ʵʪʦʤ ʚʳʯʠʩʣʠʪʝʣʴ ʧʨʦʠʟʚʦʜʠʪ ʨʘʩʯʸʪ ʤʘʩʩʦʚʳʭ 
ʠ ʤʦʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʛʘʟʘ), ʝʩʣʠ ʠʟʚʝʩʪʝʥ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʛʘʟʘ ʚ ʤʦʣʴʥʳʭ 
%, ʪʦ ʟʘʧʦʣʥʷʝʪʩʷ 2.5 (ʧʨʠ ʵʪʦʤ ʚʳʯʠʩʣʠʪʝʣʴ ʧʨʦʠʟʚʦʜʠʪ ʨʘʩʯʪy ʤʘʩʩʦʚʳʭ ʠ ʦʙʲʤyʥʳʭ ʢʦʥʮʝʥ-
ʪʨʘʮʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʛʘʟʘ). 

ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʛʘʟʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. ʇʨʠ 
ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ çɽè ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʘʟʘ. ɺ 
ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ ʩʦʦʙʱʝʥʠʷ ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (%) ʢʦʤʧʦʥʝʥʪʦʚ ʛʘ-
ʟʘ, ʚ ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʠʥʜʠʮʠʨʫʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (%) ʦʜʥʦʛʦ ʠʟ 13 ʛʘʟʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 
ʥʝʬʪʷʥʦʡ ʛʘʟ.  

ʂʣʘʚʠʰʘʤʠ çƶè ʠ çƸè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʩʤʦʪʨ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʥ̫ʦʛʦ ʛʘʟʘ 
ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: CO2, O2, N2, H2S, CH4, C2H6, C3H8, iC4H10, nC4H10, iC5H12, nC5H12, nC6H14, 
nC7H16. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʙʨʘʥʥʦʛʦ ʛʘʟʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çɽè ʠ ʟʘʪʝʤ 
ʚʚʝʩʪʠ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʝʩʣʠ ʧʘʨʦʣʴ ʨʘʥʝʝ ʥʝ ʚʚʦʜʠʣʩʷ. ɽʩʣʠ ʩʫʤʤʘʨʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ  ʢʦʤʧʦʥʝʥʪʦʚ ʛʘʟʘ ʧʨʝʚʳʰʘʝʪ 100,1 %, ʪʦ ʵʪʦ ʟʥʘʯʝʥʠʝ ʠʥʜʠʮʠʨʫʝʪʩʷ ʚ ʤʠʛʘʶʱʝʤ ʨʝʞʠ-
ʤʝ, ʧʨʠ ʵʪʦʤ ʨʘʩʯʪy ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʘʟʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʚʝʜʝʥʠʝ ʦʙʲʸ-
ʤʘ ʛʘʟʘ ʢ ʉʋ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʤ ʜʘʥʥʳʤ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʘʟʘ. 
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ɺʣʘʞʥʦʩʪʴ ʛʘʟʘ ʟʘʜʘʝʪʩʷ ʚ  2.7, ʝʩʣʠ ʠʟʚʝʩʪʥʘ ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ ʚ ʉʋ ɟʩ (ʢʛ/ʤ3) ʠ ʘʙʩʦʣʶʪ-
ʥʘʷ ʚʣʘʞʥʦʩʪʴ Ŭ (ʛ/ʤ3) ʠʟ ʧʘʩʧʦʨʪʘ ʢʘʯʝʩʪʚʘ ʥʘ ʛʘʟ. ɺʳʯʠʩʣʠʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʝʪ ʤʘʩʩʦʚʫʶ ʢʦʥʮʝʥ-

ʪʨʘʮʠʶ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ ʚʝʩʦʚʳʭ % ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ Φͻͺ /1,0;
2

raÖ= . ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ  2.4 ʚ ʢʦʥʮʝ ʩʧʠʩʢʘ ʛʘʟʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚʤʝʩʪʦ 2.3 ï 2.7 ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʤʦʣʷʨʥʳʭ 
ʜʦʣʝʡ N2 ʠ ʉʆ2 ʠ ʧʣʦʪʥʦʩʪʠ ʛʘʟʘ ʚ ʉʋ*. 

ʇʦʜʤʝʥʶ ʧʦʟ.3 (çʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠè) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʙʦʨʘ ʧʨʦʪʦʢʦʣʘ ʦʙʤʝʥʘ ʩ 
ʚʝʨʭʥʠʤ ʫʨʦʚʥʝʤ, ʟʘʜʘʥʠʷ ʘʜʨʝʩʘ ʚʳʯʠʩʣʠʪʝʣʷ ʠ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ. ɺʳʯʠʩʣʠʪʝʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʜʚʘ ʧʨʦʪʦʢʦʣʘ ʦʙʤʝʥʘ: çDymeticè ʠ çModbus RTUè. ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʪʦʢʦʣʘʭ ʧʨʠʚʝ-
ʜʝʥʘ ʚ ʩʧʨʘʚʦʯʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʢ ʧʨʦʛʨʘʤʤʝ Visual Dymetic. ʇʨʦʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʘ ʥʘ ʩʘʡʪʝ 
www.dymet.ru ʚ ʨʘʟʜʝʣʝ çʇʆ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷè. ʉʦʩʪʘʚ ʨʝʛʠʩʪʨʦʚ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʨʦʪʦʢʦʣʘ 
çModbus RTUè ʧʨʠʚʝʜʥy ʚ ʧʨʠʣʦʞʝʥʠʠ ɻ. 

ɸʜʨʝʩ ʚʳʯʠʩʣʠʪʝʣʷ (ʧʦʟ. 3 çʅʘʩʪʨʦʡʢʠ ʩʚʷʟʠè) ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʤʫʣʴʪʠʪʦʯʝʯʥʦʤ ʧʦʜ-
ʢʣʶʯʝʥʠʠ ʢ ʩʝʪʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ: ç000é255è. ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 
ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RS485 ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʠʟ ʨʜ̫ʘ: 1200, 2400, 4800, 9600, 19200, 38400.  

ʆʢʥʦ çʅɸʉʊʈʆʁʂʀ ʄʆɼɽʄɸè (ʧʦʟ. 3.2) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ ʢ 
ʩʝʪʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʯʝʨʝʟ ʪʝʣʝʬʦʥʥʳʝ ʢʦʤʤʫʪʠʨʫʝʤʳʝ ʣʠʥʠʠ ʩʚʷʟʠ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʝʤʘ. 

ʋʩʪʘʚʢʘ (çɸʚʪʦʦʪʚʝʪ ʤʦʜʝʤʘè) ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʷʱʠʭ ʟʚʦʥʢʦʚ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ 
ʤʦʜʝʤ ʥʘʯʠʥʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ.  

ʋʩʪʘʚʢʘ (çɺʨʝʤʷ ʨʘʙʦʪʳè) ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʨʝʰʥyʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʦʜʝʤʘ ʚ ʪʝʯʝʥʠʝ ʩʫ-
ʪʦʢ. ɺʥʝ ʧʨʝʜʝʣʦʚ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʤʦʜʝʤ ʥʝ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʥʘ ʚʭʦʜʷʱʠʝ ʚʳʟʦʚʳ. ɼʘʥʥʘʷ ʫʩʪʘʚʢʘ 
ʧʦʣʝʟʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʦʜʝʤʘ ʚ ʤʝʩʪʘʭ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʪʝʣʝʬʦʥʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ, ʯʪʦʙʳ 
ʠʩʢʣʶʯʠʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʝʤʘ ʢ ʣʠʥʠʠ. 

ʉʪʨʦʢʘ çʉʦʩʪʦʷʥʠʝè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ 
ʩ ʤʦʜʝʤʦʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʤʦʜʝʤʘ. 

ʇʨʦʮʝʜʫʨʘ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʧʨʠʩʦʝʜʠʥʥyʥʦʛʦ ʢ ʚʳʯʠʩʣʠʪʝʣʶ ʤʦʜʝʤʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʣʝ-
ʜʫʶʱʝʤ ʧʦʨʷʜʢʝ:  

ʘ) ʚʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʤʦʜʝʤʘ; 

ʙ) ʧʝʨʝʚʝʩʪʠ ʢʣʘʚʠʰʝʡ çƶè ʩʦʦʙʱʝʥʠʝ ʥʘ ʜʠʩʧʣʝʝ çʦʪʢʣʶʯʝʥè ʢ ʚʠʜʫ çʫʩʪʘʥʦʚʢʘè; 

ʚ) ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çɽè, ʧʦʩʣʝ ʯʝʛʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʜʠʩʧʣʝʝ ʨʝʟʫʣʴʪʘʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-
ʥʠʷ ʤʦʜʝʤʘ. ʉʦʦʙʱʝʥʠʝ çʚʢʣʶʯʝʥè ʛʦʚʦʨʠʪ ʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʤʦʜʝʤʘ. ɺʦ ʚʨʝʤʷ 
ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴ ʧʦʩʳʣʘʝʪ ʚ ʤʦʜʝʤ ʩʪʨʦʢʫ çATE0L2M1V0Q1S0 = n & Wè, ʛʜʝ  n  ʨʘʚ-
ʥʦ ʢʦʣʠʯʝʩʪʚʫ ʟʚʦʥʢʦʚ ʘʚʪʦʦʪʚʝʪʘ ʜʣʷ ʨʝʛʠʩʪʨʘ S0 (ʫʩʪʘʚʢʘ çɸʚʪʦʦʪʚʝʪ ʤʦʜʝʤʘè). ɼʨʫʛʠʝ ʫʩʪʘʚʢʠ 
ʤʦʜʝʤʘ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʦʧʳʪʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʤʦʜʝʤʘ ʢ ʢʦʤʧʴʶʪʝ-
ʨʫ, ʥʘʧʨʠʤʝʨ, ʩ ʮʝʣʴʶ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʥʘ ʧʣʦʭʠʭ ʣʠʥʠʷʭ ʩʚʷʟʠ. 

ʇʦʜʤʝʥʶ ʧʦʟ. 4 (çʇʦʚʝʨʢʘè) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ ʚʳʯʠʩʣʠʪʝʣʷ, ʧʨʠ 
ʵʪʦʤ ʜʘʥʥʳʝ ʧʦ ʢʘʥʘʣʘʤ ʦʙʲʤyʘ ʠ ʜʘʚʣʝʥʠʷ ʠʥʜʠʮʠʨʫʶʪʩʷ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʨʘʟʨʷʜʥʦʩʪʴʶ. ɺ ʥʦʨ-
ʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʚʳʯʠʩʣʠʪʝʣʷ ʨʝʞʠʤ ʧʦʚʝʨʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʢʣʶʯʸʥ. ɺ ʨʝʞʠʤʝ ʧʦʚʝʨʢʠ 
ʘʨʭʠʚʥʳʝ ʟʘʧʠʩʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʠ ʧʨʠʟʥʘʢʠ ʦʰʠʙʦʢ ʚ ʨʘʙʦʪʝ ʩʯʸʪʯʠʢʘ ʥʝ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʞʫʨʥʘʣʝ 
ʩʦʙʳʪʠʡ ʜʦ ʦʪʤʝʥʳ ʵʪʦʛʦ ʨʝʞʠʤʘ. ʈʘʙʦʪʘ ʚʳʯʠʩʣʠʪʝʣʷ ʚ ʨʝʞʠʤʝ ʧʦʚʝʨʢʠ ʘʥʘʣʦʛʠʯʥʘ ʦʪʢʣʶʯʝ-
ʥʠʶ ʦʪ ʩʝʪʠ 220 ɺ. 

ʇʦʜʤʝʥʶ ʧʦʟ. 5 (çʆʙʱʠʝ ʫʩʪʘʚʢʠè) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʜʘʪʳ ʦʪʯʸʪʥʦʛʦ ʧʝʨʠʦʜʘ, 
ʯʘʩʘ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʪʦʯʥʦʛʦ ʘʨʭʠʚʘ ʠ ʚʨʝʤʝʥʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 
ʨʝʞʠʤʝ. 

                                                 
* ï ɺʤʝʩʪʦ ʤʦʣʷʨʥʳʭ ʜʦʣʝʡ N2 ʠ ʉʆ2 ʜʦʧʫʩʢʘʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʙʲʤyʥʳʝ ʜʦʣʠ. 
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ʋʩʪʘʚʢʘ çɼʘʪʘ ʦʪʯʪyʥʦʛʦ ʧʝʨʠʦʜʘè ʦʧʨʝʜʝʣʷʝʪ ʜʘʪʫ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʷʯʥʳʭ ʘʨ-
ʭʠʚʥʳʭ ʟʘʧʠʩʝʡ. ʇʨʠ ʫʩʪʘʚʢʝ ç01 / ï / ïè ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʷʯʥʳʭ ʘʨʭʠʚʥʳʭ ʟʘʧʠʩʝʡ ʩʦʚ-
ʧʘʜʘʝʪ ʩ ʢʘʣʝʥʜʘʨʥʳʤ ʧʝʨʠʦʜʦʤ, ʪ. ʝ. ʥʦʚʳʡ ʤʝʩʷʯʥʳʡ ʘʨʭʠʚ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʥʘʯʠʥʘ̫  ʩ  
ʧʝʨʚʦʛʦ ʯʠʩʣʘ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ. 

ʋʩʪʘʚʢʘ çʈʘʩʯʪyʥʳʡ ʯʘʩè ʦʧʨʝʜʝʣʷʝʪ ʯʘʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʪʦʯʥʳʭ ʘʨʭʠʚʥʳʭ ʟʘʧʠʩʝʡ. 
ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʫʩʪʘʚʢʠ ç00è ʥʦʚʳʡ ʩʫʪʦʯʥʳʡ ʘʨʭʠʚ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʥʘʯʘʣʝ ʥʘʩʪʫʧʠʚʰʠʭ 
ʩʫʪʦʢ. 

ʋʩʪʘʚʢʘ çɸʚʪʦʠʥʜʠʢʘʮʠʷè ʟʘʜʘyʪ ʚʨʝʤʷ ʦʪʦʙʨʘʞʝʥʠʷ (ʚ ʩʝʢʫʥʜʘʭ) ʜʘʥʥʳʭ ʧʦʟʠʮʠʡ 2 ï 5 
ʨʠʩʫʥʦʢ 1. ʇʨʠ ʟʥʘʯʝʥʠʠ ʜʘʥʥʦʡ ʫʩʪʘʚʢʠ ç00è ʨʝʞʠʤ ʘʚʪʦʠʥʜʠʢʘʮʠʠ ʦʪʤʝʥʷʝʪʩʷ, ʧʨʦʩʤʦʪʨ ʜʘʥ-
ʥʳʭ ʧʨʠ ʵʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʢʣʘʚʠʰʘʤʠ çƶè ʠ çƸè. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʚʨʝʤʝʥʠ ʘʚʪʦʠʥʜʠʢʘʮʠʠ ï 2 ʩ, ʤʘʢʩʠʤʘʣʴʥʦʝ ï 99 ʩ. ʇʨʠ ʥʝʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ ʚʨʝʤʝʥʠ ʘʚʪʦʠʥʜʠ-
ʢʘʮʠʠ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰ çƶè ʠʣʠ çƸè ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ 
ʥʘ ʚʨʝʤʷ 300 ʩ. 

ʇʦʜʤʝʥʶ ʧʦʟ. 6 (çʂʦʜ ʜʦʩʪʫʧʘè) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʜʘ ʜʦ-
ʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʢʦʜʘ ʜʦʩʪʫʧʘ ʩʝʨʚʠʩʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʘʚʠʣʘ ʚʚʦʜʘ ʢʦʜʘ ʜʦʩʪʫʧʘ ʙʳʣʠ 
ʦʧʠʩʘʥʳ ʚ ʥʘʯʘʣʝ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ. ʂʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʝʡʩʪʚʫʝʪ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʚʦʢ ʚʩʝʭ 
ʧʫʥʢʪʦʚ ʤʝʥʶ çʋʉʊɸʅʆɺʂʀè, ʢʨʦʤʝ ʧʫʥʢʪʘ çʉʙʨʦʩè ʠ ʠʟʤʝʥʝʥʠʷ ʢʦʜʘ ʜʦʩʪʫʧʘ ʩʝʨʚʠʩʥʦʡ ʦʨʛʘ-
ʥʠʟʘʮʠʠ. ʂʦʜ ʩʝʨʚʠʩʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʡʩʪʚʫʝʪ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʚʦʢ ʤʝʥʶ çʋʉʊɸʅʆɺʂʀè, 
çʂʆʅʌʀɻʋʈɸʎʀʗè ʠ çʂʆʅʉʊɸʅʊʓè.  

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʜʘ ʩʝʨʚʠʩʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʢʦʜ ç??????è ʠʟʤʝʥʝʥʠʝ 
ʫʩʪʘʚʦʢ ʤʝʥʶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʝʟ ʟʘʧʨʦʩʘ ʢʦʜʘ ʜʦʩʪʫʧʘ. ʉʝʨʚʠʩʥʳʡ ʢʦʜ ʩʦʦʙʱʘʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝ-
ʣʷʤ ʤʦʥʪʘʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʟʘʧʨʦʩʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣʴ ʚrʯʠʩʣʠʪʝʣʷ. 

ʇʦʜʤʝʥʶ ʧʦʟ. 7 (çʉʙʨʦʩè) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʥʦʤʝʨʘ ʚʳʯʠʩʣʠʪʝʣʷ ʠ ʚʳʧʦʣʥʝ-
ʥʠʷ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʚʦʟʤʦʞʥʳʭ ʨʝʞʠʤʦʚ ʩʙʨʦʩʘ: 

¶ ʦʯʠʩʪʢʘ/ʧʨʦʚʝʨʢʘ ʘʨʭʠʚʦʚ; 

¶ ʩʙʨʦʩ/ʩʦʭʨʘʥʝʥʠʝ ʪʝʢʫʱʠʭ ʫʩʪʘʚʦʢ 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʟʥʘʯʝʥʠʝ ʧʫʥʢʪʦʚ ʧʦʜʤʝʥʶ ï çʥʝʪè, ʪ.ʝ. ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʙʨʦʩ ʚʳʯʠʩʣʠʪʝʣʷ 
ʩ ʧʨʦʚʝʨʢʦʡ ʘʨʭʠʚʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʭʨʘʥʝʥʠʝʤ ʪʝʢʫʱʠʭ ʫʩʪʘʚʦʢ. ɺ ʨʝʞʠʤʝ ʧʨʦʚʝʨʢʠ ʘʨʭʠʚʦʚ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ ʚʩʝʭ ʘʨʭʠʚʥʳʭ ʟʘʧʠʩʝʡ, ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʢʠ 
ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʘʨʭʠʚʥʦʡ ʟʘʧʠʩʠ ʠʩʧʨʘʚʣʷʝʪʩʷ. ɺ ʨʝʞʠʤʝ ʩʙʨʦʩʘ ʘʨʭʠʚʦʚ ʚʩʝ ʜʘʥʥʳʝ ʘʨʭʠʚ-
ʥʳʭ ʟʘʧʠʩʝʡ ʦʙʥʫʣʷʶʪʩʷ, ʚ ʧʦʣʝ ʜʘʪʳ ʩʦʟʜʘʥʠʷ ʟʘʧʠʩʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʪʝʢʫʱʘʷ ʜʘʪʘ, ʚ ʢʦʥʮʝ 
ʦʯʠʩʪʢʠ ʘʨʭʠʚʦʚ ʬʠʢʩʠʨʫʝʪʩʷ ʪʝʢʫʱʘʷ ʜʘʪʘ ʩʙʨʦʩʘ ʚʳʯʠʩʣʠʪʝʣʷ. ɺ ʢʦʥʮʝ ʧʨʦʮʝʜʫʨʳ ʦʯʠʩʪ-
ʢʠ/ʧʨʦʚʝʨʢʠ ʘʨʭʠʚʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʣʠʙʦ ʟʘʧʠʩʴ ʟʘʚʦʜʩʢʠʭ ʫʩʪʘʚʦʢ, ʣʠʙʦ ʩʦʭʨʘʥʝʥʠʝ ʪʝʢʫʱʠʭ 
ʫʩʪʘʚʦʢ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝʩʪʘʨʪ ʚʳʯʠʩʣʠʪʝʣʷ. 

2.3.2 ʂʦʥʩʪʘʥʪʳ 

ʄʝʥʶ çʂʆʅʉʊɸʅʊʓè (ʨʠʩʫʥʦʢ 3) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʘʥʪ 
ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʛʘʟʘ çDYMETIC-1223ʄ ʂèʠ çDYMETIC-1223 Kè, ʘ ʪʘʢʞʝ ʜʣʷ ʝʛʦ ʥʘʩʪʨʦʡʢʠ. 
ʇʨʦʮʝʜʫʨʘ ʥʘʩʪʨʦʡʢʠ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʦʧʠʩʘʥʘ ʚ ʜʦʢʫʤʝʥʪʝ çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʥʘʩʪʨʦʡʢʝ ʜʘʪʯʠʢʘ 
ʨʘʩʭʦʜʘ ʛʘʟʘ çDYMETIC-1223 ʂè. 

ʄʝʥʶ çʂʆʅʉʊɸʅʊʓè ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʦʢʦʥ (ʧʦʟ.1 ï 6), ʚ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ ʛʝʦʤʝʪ-
ʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʧʦʟ.2), ʯʘʩʪʦʪʘ ʛʝʥʝʨʘʮʠʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʠ 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʛʘʟʘ (ʧʦʟ.1), ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʠʟʤʝʨʷʝʤʦʡ 
ʩʨʝʜʳ (ʧʦʟ.3).  

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʚʳʯʠʩʣʠʪʝʣʷ ʚ ʩʝʪʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʩʪʘʥʪʘʭ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʛʘʟʘ  
çDYMETIC-1223ʄ K (1223 ʂ)è ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ, ʜʘʥʥʳʝ ʚ ʧʦʟ.1 ï 3 ʦʙʥʫʣʝʥʳ. ɼʣʷ ʩʯʠʪʳʚʘʥʠʷ ʢʦʥ-
ʩʪʘʥʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʧʦʜʢʣʶʯʥyʥʦʤ ʢ ʚʳʯʠʩʣʠʪʝʣʶ ʜʘʪʯʠʢʝ ʨʘʩʭʦʜʘ ʚʳʧʦʣʥʠʪʴ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʧʦʢʘʟʘʥʥʳʭ ʚ ʧʦʟ.4 ï 6 (ʨʠʩʫʥʦʢ 3). ɼʣʷ ʦʪʢʣʶʯʝʥʠʷ/ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʜʘʪ-
ʯʠʢʘ ʨʘʩʭʦʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʲʤy ʥʘ ʧʘʥʝʣʠ ʚʳʯʠʩʣʠʪʝʣʷ, ʣʠʙʦ ʜʨʫʛʦʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ 
ʩʦʝʜʠʥʠʪʝʣʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʜʣʷ ʧʦʜʘʯʠ/ʩʥʷʪʠʷ ʧʠʪʘʥʠʷ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ.  
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ʇʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʚʷʟʠ ʩ ʚʳʯʠʩʣʠʪʝʣʝʤ ʥʘ 
ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʦʢʦʣʦ 30 ʩ. ɺ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʩʚʷʟʠ ʩ ʜʘʪʯʠʢʦʤ ʨʘʩʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 
ʦʧʝʨʘʮʠʶ ʯʪʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ɼʣʷ ʵʪʦʛʦ, ʥʘʭʦʜʷʩʴ ʚ ʦʢʥʝ ʧʦʟ.6, ʥʘʜʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çɽè, 
ʩʪʨʦʢʘ çʏʪʝʥʠʝ ʢʦʵʬʬ-ʚè ʧʨʠ ʵʪʦʤ ʧʝʨʝʭʦʜʠʪ ʚ ʤʠʛʘʶʱʠʡ ʨʝʞʠʤ. ʇʦʚʪʦʨʥʦʝ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ 
çɽè ʠʥʠʮʠʠʨʫʝʪ ʦʙʤʝʥ ʩ ʜʘʪʯʠʢʦʤ ʨʘʩʭʦʜʘ. ɺ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʘʪ-
ʯʠʢʘ ʨʘʩʭʦʜʘ ʚ ʩʪʨʦʢʝ çʏʪʝʥʠʝ ʢʦʵʬʬ-ʚè ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çOkè, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚ 
ʩʪʨʦʢʝ çʏʪʝʥʠʝ ʢʦʵʬʬ-ʚè ʠʥʜʠʮʠʨʫʝʪʩʷ ʢʦʜ ʦʰʠʙʢʠ. ʇʦʩʣʝ ʦʧʝʨʘʮʠʠ ʯʪʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 
ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʧʦʟ.1 ï 3. 
ɼʣʷ ʚʭʦʜʘ ʚ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘʜʦ ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʟ ʦʢʦʥ ʧʦʟ.1 ï 3 ʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çɽè. 
ʇʨʘʚʠʣʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʯʠʩʝʣ ʘʥʘʣʦʛʠʯʥʳ ʦʧʠʩʘʥʥʳʤ ʚ 2.3.1 çʋʉʊɸʅʆɺʂʀè. ɽʩʣʠ ʠʥʪʝʨʚʘʣ 
ʚʨʝʤʝʥʠ ʩʚʷʟʠ ʩ ʜʘʪʯʠʢʦʤ ʨʘʩʭʦʜʘ ʥʝ ʠʩʪʢy, ʪʦ ʧʦʩʣʝ ʦʢʥʘ ʧʦʟ.3 ʙʫʜʝʪ ʠʥʜʠʮʠʨʦʚʘʪʴʩʷ ʦʢʥʦ ʧʦʟ. 
6, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ ʟʘʧʠʩʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ. ɼʣʷ ʟʘ-
ʧʠʩʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ, ʥʘʭʦʜʷʩʴ ʚ ʦʢʥʝ ʧʦʟ.6, ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çɽè. 
ʀʩʧʦʣʴʟʫʷ ʢʣʘʚʠh ʫ çƸè, ʥʘʜʦ ʧʝʨʝʚʝʩʪʠ ʩʪʨʦʢʫ çɿʘʧʠʩʴ ʢʦʵʬʬ-ʚè ʚ ʤʠʛʘʶʱʠʡ ʨʝʞʠʤ ʠ ʥʘʞʘʪʴ 
ʢʣʘʚʠʰʫ çɽè. ʇʦʚʪʦʨʥʦʝ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çɽè ʠʥʠʮʠʠʨʫʝʪ ʦʙʤʝʥ ʩ ʜʘʪʯʠʢʦʤ ʨʘʩʭʦʜʘ. ɺ ʩʣʫʯʘʝ 
ʫʩʧʝʰʥʦʡ ʟʘʧʠʩʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʚ ʩʪʨʦʢʝ çɿʘʧʠʩʴ ʢʦʵʬʬ-ʚè ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʦ-
ʦʙʱʝʥʠʝ çOkè, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚ ʩʪʨʦʢʝ çɿʘʧʠʩʴ ʢʦʵʬʬ-ʚè ʠʥʜʠʮʠʨʫʝʪʩʷ ʢʦʜ ʦʰʠʙʢʠ. ɽʩʣʠ 
ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʩʚʷʟʠ ʩ ʜʘʪʯʠʢʦʤ ʨʘʩʭʦʜʘ ʟʘʢʦʥʯʠʣʩʷ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʟʘʧʠʩʠ ʢʦʵʬ-
ʬʠʮʠʝʥʪʦʚ, ʪʦ ʧʦʩʣʝ ʦʢʥʘ ʧʦʟ.3 ʙʫʜʝʪ ʠʥʜʠʮʠʨʦʚʘʪʴʩʷ ʦʢʥʦ ʧʦʟ.4, ʧʨʠ ʵʪʦʤ ʥʘʜʦ ʧʦʚʪʦʨʠʪʴ ʚʳ-
ʰʝʦʧʠʩʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʜʘʪʯʠʢʦʤ ʨʘʩʭʦʜʘ.  
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2.3.3  ʂʦʥʬʠʛʫʨʘʮʠʷ  

ʄʝʥʶ çʂʆʅʌʀɻʋʈɸʎʀʗè (ʨʠʩʫʥʦʢ 4) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ 
ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʘʤ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʜʘʥʠʷ ʜʦʛʦʚʦʨ-
ʥʳʭ ʟʥʘʯʝʥʠʡ ʫʢʘʟʘʥʥʳʭ ʢʘʥʘʣʦʚ.  

 

 

ɺ ʤʝʥʶ çʂʆʅʌʀɻʋʈɸʎʀʗè ʚʢʣʶʯʝʥʳ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʩʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠ. ʀʟʤʝʥʝʥʠʝ 
ʜʘʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝ ʚʚʦʜʘ ʩʝʨʚʠʩʥʦʛʦ ʢʦʜʘ, ʧʨʠ ʵʪʦʤ ʣʶʙʦʝ ʠʟʤʝʥʝʥʠʝ 
ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ (ʩʤ. 2.3.5). 

ʋʩʪʘʚʢʘ ʧʦʟ. 1 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʧʨʝʜʝʣʦʚ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʘʪʯʠʢʘ 
ʜʘʚʣʝʥʠʷ ʩ ʪʦʢʦʚʳʤ ʚʳʭʦʜʦʤ ʊ. ɼʣʷ ɻʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʙrʨʘʪʴ ʥʘʩʪʨʦʡʢʫ çT :ʚʭʦʜ Iè, ʘ ʟʘʪʝʤ 
ʟʘʜʘʪʴ ʟʥʘʯʝʥʠ ̫ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʢʘʤ 4  ʠ 20 ʤA ʠʟ ʧʘʩʧʦʨʪʘ ʥʘ ʜʘʪʯʠʢ ʪʝʤʧʝ-
ʨʘʪʫʨʳ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʚʠʰʘʤʠ çƶè, çƸè çƹè ʠ çƷè, 
ʚʚʦʜ ʟʥʘʯʝʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʢʣʘʚʠʰʝʡ çɽè, ʢʣʘʚʠʰʘ çRè ʦʪʤʝʥʷʝʪ ʚʚʝʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. 
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ʋʩʪʘʚʢʘ ʧʦʟ.2 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʧʨʝʜʝʣʦʚ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʜʘʪʯʠʢʘ ʩ ʪʦʢʦ-
ʚʳʤ ʚʳʭʦʜʦʤ P. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʢʘʤ 4 ʠ 
20 ʤA ʠʟ ʧʘʩʧʦʨʪʘ ʥʘ ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʚʠʰʘ-
ʤʠ çƶè, çƸè ʠ çƹè, çƷè, ʚʚʦʜ ʟʥʘʯʝʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʢʣʘʚʠʰʝʡ çɽè è, ʢʣʘʚʠʰʘ çRè ʦʪʤʝʥʝ̫ʪ 
ʚʚʝʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʋʩʪʘʚʢʠ ʧʦʟ.3, 4 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʜʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝ-
ʥʠʷ. ɿʥʘʯʝʥʠʝ dTmin, dPmin ʦʧʨʝʜʝʣʷʝʪ ʩʤʝʱʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʥʠʞʥʝʡ ʪʦʯʢʝ ʠʟʤʝʨʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 4 ʤA. ɿʥʘʯʝʥʠʝ 
dTmax, dPmax ʦʧʨʝʜʝʣʷʝʪ ʩʤʝʱʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʚʝʨʭʥʝʡ ʪʦʯʢʝ ʠʟʤʝʨʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 20 ʤA. ɼʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʨʦ-
ʠʟʚʦʜʷʪʩʷ ʚʦ ʚʨʝʤʷ ʧʦʚʝʨʢʠ ʢʘʥʘʣʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 
ʧʦʛʨʝʰʥʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ. 

ʋʩʪʘʚʢʠ ʧʦʟ. 5, 6 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʜʘʥʠʷ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 
ʠ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ. ɺʳʭʦʜ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʟʘ ʧʨʝʜʝʣʳ ʨʘ-
ʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ (ʩʤ. 2.3.5), ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʝʛʦ ʜʘʪʯʠʢʘ ʠʥʜʠʮʠʨʫʝʪʩʷ ʥʘ ʜʠʩʧʣʝʝ ʚ ʤʠʛʘʶʱʝʤ ʨʝʞʠʤʝ. 

ʋʩʪʘʚʢʘ ʧʦʟ.7 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ. ɿʥʘʯʝ-
ʥʠʝ ʜʠʘʧʘʟʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʤ3/ʯ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʧʦ ʢʘʨʪʝ ʟʘ-
ʢʘʟʘ ʥʘ ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ. ɺʳʭʦʜ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʟʘ ʧʨʝʜʝʣʳ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ ʬʠʢ-
ʩʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ (ʩʤ. 2.3.5), ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʥʠʝ ʨʘʩʭʦʜʘ ʛʘʟʘ ʠʥʜʠʮʠʨʫʝʪʩʷ ʥʘ ʜʠʩ-
ʧʣʝʝ ʚ ʤʠʛʘʶʱʝʤ ʨʝʞʠʤʝ. 

ʋʩʪʘʚʢʘ ʧʦʟ.8 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʜʦʛʦʚʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ/ʠʣʠ ʜʘʚ-
ʣʝʥʠʷ ʚʤʝʩʪʦ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ/ʠʣʠ ʜʘʚʣʝʥʠʷ. ɼʦʛʦʚʦʨʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚʚʦʜʷʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʝʨʚʠʩʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʤʦʥʪʘ 
ʠʣʠ ʧʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʪʯʠʢʦʚ. ɼʣʷ ʟʘʜʘʥʠʷ ʜʦʛʦʚʦʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ (ʧʦʩʣʝ 
ʚʚʦʜʘ ʧʘʨʦʣʷ) ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʤʠʛʘʶʱʠʡ ʧʘʨʘʤʝʪʨ çʥʝʪè ʩʪʨʦʢʠ çʊʜʦʛ: ʥʝʪè ʚ ʩʦʩʪʦʷʥʠʝ 
çʝʩʪʴè, ʟʘʪʝʤ ʢʣʘʚʠʰʝʡ  çɽè ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʚ ʩʪʨʦʢʫ çʊʜʦʛ=------è  
ʟʘʧʠʩʳʚʘʝʪʩʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠ ʞʝʣʘʥʠʠ ʦʪʨʝ-
ʜʘʢʪʠʨʦʚʘʥʦ. ɿʘʜʘʥʠʝ ʜʦʛʦʚʦʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʦ. ʋʩʪʘʚʢʠ ʧʦʟ.8 
ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʚʳʯʠʩʣʠʪʝʣʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʫʩʪʘʚʢʠ ʤʝʥʶ çʂʆʅ-
ʌʀɻʋʈɸʎʀʗè. 

ʋʩʪʘʚʢʘ ʧʦʟ.9 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʛʦʚʦʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦ ʨʘʩʭʦʜʫ ʛʘʟʘ. ʇʨʠ 
ʜʦʛʦʚʦʨʥʦʤ ʨʘʩʭʦʜʝ Qʜʦʛ, ʨʘʚʥʦʤ ʥʫʣʶ (ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʟʘʜʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝʤ-
ʠʟʛʦʪʦʚʠʪʝʣʝʤ), ʜʦʛʦʚʦʨʥʦʡ ʨʝʞʠʤ ʦʪʩʫʪʩʪʚʫʝʪ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʦʩʪʘʥʦʚ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ ʧʨʠ ʚʳʭʦ-
ʜʝ ʨʘʩʭʦʜʘ ʛʘʟʘ ʟʘ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʝʜʝʣ (Qmin). ʇʨʠ ʟʥʘʯʝʥʠʠ ʨʘʩʭʦʜʘ, ʦʪʣʠʯʥʦʤ ʦʪ ʥʫʣʝʚʦʛʦ, ʥʦ 
ʤʝʥʴʰʝʤ Qmin, ʧʨʠʥʠʤʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʛʘʟʘ, ʨʘʚʥʦʝ Qʜʦʛ (ʩʤ.  2.2.4). ɿʥʘʯʝʥʠʝ Qʜʦʛ ʥʝʣɹʟʷ 
ʫʩʪʘʥʦʚʠʪʴ ʚʳʰʝ ʟʥʘʯʝʥʠʷ Qmin (ʧʦʟ.7).  

ʋʩʪʘʚʢʘ ʧʦʟ. 10 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ. 
ɿʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʣ/ʠʤʧ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝʤ-
ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʧʦ ʢʘʨʪʝ ʟʘʢʘʟʘ ʥʘ ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ.  

ʋʩʪʘʚʢʘ ʧʦʟ. 11 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ Flash-ʥʘʢʦʧʠʪʝʣʴ. 
ɼʣʷ ʟʘʧʠʩʠ ʢʦʥʬʠʛʫʨʘʮʠʠ Flash-ʥʘʢʦʧʠʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʨʘʟʲʤy çUSBè ʥʘ ʧʘʥʝʣʠ 
ʚʳʯʠʩʣʠʪʝʣʷ (ʧʨʠ ʵʪʦʤ ʩʚʝʪʦʜʠʦʜ çʉɽʊʔ/LINKè ʜʦʣʞʝʥ ʟʘʛʦʨʝʪʴʩʷ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ). ɼʣʷ ʥʘʯʘʣʘ 
ʧʨʦʮʝʩʩʘ ʟʘʧʠʩʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘ Flash-ʥʘʢʦʧʠʪʝʣʴ ʥʘʜʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ  çɽè. ɽʩʣʠ Flash-
ʥʘʢʦʧʠʪʝʣʴ ʠʩʧʨʘʚʝʥ, ʪʦ ʥʘ ʜʠʩʧʣʝʝ ʧʦʷʚʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦ ʛʦʪʦʚʥʦʩʪʠ Flash-ʥʘʢʦʧʠʪʝʣʷ ʠ ʠʤʷ 
ʬʘʡʣʘ ʚ ʢʦʪʦʨʳʡ ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʜʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʚʠʜʝ NNNNNNNN.TXT, ʛʜʝ NNNNNNNN 
ï ʥʦʤʝʨ ʚʳʯʠʩʣʠʪʝʣʷ. ɽʩʣʠ ʩʦʦʙʱʝʥʠʝ ʦ ʛʦʪʦʚʥʦʩʪʠ Flash-ʥʘʢʦʧʠʪʝʣʷ ʥʝ ʧʦʷʚʣʷʝʪʩʷ, ʪʦ ʤʦʞʥʦ 
ʩʙʨʦʩʠʪʴ USB-ʠʥʪʝʨʬʝʡʩ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ çɽè. ʇʦ ʥʘʞʘʪʠʶ ʢʣʘʚʠʰʠ çɽè ʥʘʯʠʥʘʝʪʩʷ ʟʘʧʠʩʴ 
ʬʘʡʣʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ Flash-ʥʘʢʦʧʠʪʝʣʷ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʟʘʧʠʩʠ ʬʘʡʣʘ ʥʘʜʦ 
ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çRè ʧʝʨʝʜ ʠʟʚʣʝʯʝʥʠʝʤ Flash-ʥʘʢʦʧʠʪʝʣʷ ʠʟ ʛʥʝʟʜʘ çUSBè. ɽʩʣʠ ʬʘʡʣ ʩ ʠʤʝʥʝʤ 
NNNNNNNN.TXT ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʜʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʚ ʢʦʥʝʮ ʬʘʡʣʘ. 

ʋʩʪʘʚʢʘ ʧʦʟ. 12 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʥʦʤʝʨʘ ʚʳʯʠʩʣʠʪʝʣʷ ʠ ʚʝʨʩʠʠ ʇʆ. 
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2.3.4  ʇʨʦʪʦʢʦʣ ʨʘʙʦʪʳ 

ʄʝʥʶ çʇʈʆʊʆʂʆʃ ʈɸɹʆʊʓè (ʨʠʩʫʥʦʢ 5) ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʥʘ ʜʠʩʧʣʝʝ ʠʣʠ 
ʟʘʧʠʩʠ ʚ ʬʘʡʣ (ʚ ʬʦʨʤʘʪʝ Visual Dymetic) ʥʘ Flash-ʥʘʢʦʧʠʪʝʣʴ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʩʯʸʪʯʠ-
ʢʘ ʟʘ ʪʨʝʙʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ.  

 

 

ʈʠʩʫʥʦʢ 5 

ɸʨʭʠʚʥʳʝ ʜʘʥʥʳʝ, ʟʘʧʠʩʘʥʥʳʝ ʥʘ Flash-ʥʘʢʦʧʠʪʝʣʴ, ʤʦʛʫʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 
ʧʨʦʛʨʘʤʤʳ Visual Dymetic. ʇʨʦʛʨʘʤʤʘ Visual Dymetic ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʪyʳ ʦ ʨʘ-
ʙʦʪʝ ʩʯʸʪʯʠʢʘ ʚ ʬʦʨʤʘʪʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ Excel, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʝʯʘʪʘʥʳ ʥʘ ʧʨʠʥ-
ʪʝʨʝ ʢʦʤʧʴʶʪʝʨʘ. 

ɼʦʩʪʫʧ ʢ ʘʨʭʠʚʥʳʤ ʜʘʥʥʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ: 

ü ʚʳʙʦʨ ʪʠʧʘ ʘʨʭʠʚʘ (ʯʘʩʦʚʦʡ, ʤʝʩʷʯʥʳʡ, ʩʫʪʦʯʥʳʡ); 

ü ʚʳʙʦʨ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ (ʜʘʪʘ ʥʘʯʘʣʘ ʠ ʜʘʪʘ ʢʦʥʮʘ ʘʨʭʠʚʘ); 

ü ʚʳʙʦʨ ʨʝʞʠʤʘ ʜʦʩʪʫʧʘ ʢ ʘʨʭʠʚʥʳʤ ʜʘʥʥʳʤ (ʧʨʦʩʤʦʪʨ/ʟʘʧʠʩʴ ʥʘ Flash-ʥʘʢʦʧʠʪʝʣʝ). 

ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʤʝʥʶ çʇʈʆʊʆʂʆʃ ʈɸɹʆʊʓè ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʪʠʧ 
ʘʨʭʠʚʘ çʏʘʩ  ɼʝʥʴ  ʄʝʩʷʮè (ʧʦʟ. 1). ɺʳʙʨʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʠʥʜʠʮʠʨʫʝʪʩʷ ʚ ʤʠ-
ʛʘʶʱʝʤ ʨʝʞʠʤʝ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʨʭʠʚ ʯʘʩʦʚʳʭ ʜʘʥʥʳʭ). ɺʳʙʦʨ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʦʙʱʠʤ ʧʨʘʚʠʣʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʥʘʯʘʣʝ ʧʦʜʨʘʟʜʝʣʘ 2.3. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʘʨʭʠʚʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ ʠʥʪʝʨʚʘʣ ʚʨʝ-
ʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʩʯʸʪʯʠʢʘ (ʧʦʟ. 2 ï 4).ɽʩʣʠ ʘʨʭʠʚʥʘʷ ʟʘʧʠʩʴ ʩ ʫʢʘ-
ʟʘʥʥʦʡ ʚ ʟʘʧʨʦʩʝ ʜʘʪʦʡ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʚʳʙʨʘʥʥʦʤ ʘʨʭʠʚʝ (ʧʦ ʧʨʠʯʠʥʝ ʦʪʢʣʶʯʝʥʠʷ ʩʯʸʪʯʠʢʘ), ʪʦ ʥʘ 
ʜʠʩʧʣʝʝ ʙʫʜʝʪ ʧʦʢʘʟʘʥʘ ʜʘʪʘ ʙʣʠʞʘʡʰʝʡ ʧʦ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʨʭʠʚʥʦʡ ʟʘʧʠʩʠ.  
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ʇʨʠ ʵʪʦʤ ʚ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʦʪ ʜʘʪʳ ʠʥʜʠʮʠʨʫʝʪʩʷ ʟʥʘʢ ç?è. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞ-
ʥʦ ʣʠʙʦ ʚʚʝʩʪʠ ʜʨʫʛʫʶ ʜʘʪʫ, ʣʠʙʦ ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʝʜʣʘʛʘʝʤʫʶ ʜʘʪʫ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ çɽè. 

ʇʦʩʣʝ ʚʚʦʜʘ ʢʦʥʝʯʥʦʡ ʜʘʪʳ ʘʨʭʠʚʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʢ ʘʨ-
ʭʠʚʥʳʤ ʜʘʥʥʳʤ (ʧʦʟ. 5): ʧʨʦʩʤʦʪʨ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʥʘ ʜʠʩʧʣʝʝ (ʤʠʛʘʶʱʠʡ ʧʘʨʘʤʝʪʨ çʧʨʦ-
ʩʤʦʪʨè), ʣʠʙʦ ʨʝʞʠʤ ʟʘʧʠʩʠ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʥʘ Flash-ʥʘʢʦʧʠʪʝʣʴ (ʤʠʛʘʶʱʠʡ ʧʘʨʘʤʝʪʨ  
çUSB-diskè). 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ ʠʥʜʠʮʠʨʫʝʪʩʷ ʜʘʪʘ ʩʦʟʜʘʥʠʷ 
ʘʨʭʠʚʥʦʡ ʟʘʧʠʩʠ (ʧʦʟ. 6), ʚ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʸʨʪʦʡ ʩʪʨʦʢʘʭ ʜʠʩʧʣʝʷ ʠʥʜʠʮʠʨʫʶʪʩʷ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ 
ʩʯyʪʯʠʢʘ. ʉ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰʠ çƷè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʘʨʭʠʚʥʳʭ ʟʘʧʠʩʝʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʘ-
ʪʳ ʩʦʟʜʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰʠ çƹè ʦʩʫʱʝʩʪʚʣʝ̫ʪʩʷ ʚʳʙʦʨ ʘʨʭʠʚʥʳʭ ʟʘʧʠʩʝʡ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 
ʜʘʪʳ ʩʦʟʜʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʧʨʠ ʦʯʝʨʝʜʥʦʤ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ 
çƹè ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʧʝʨʚʦʡ ʘʨʭʠʚʥʦʡ ʟʘʧʠʩʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʯʘʣʫ ʠʥʪʝʨʚʘʣʘ 
ʚʨʝʤʝʥʠ, ʪʦ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʠʤʚʦʣ çƅƹè. ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʘʨʭʠʚʥʦʡ ʟʘ-
ʧʠʩʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʥʮʫ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ, ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ  ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʠʤ-
ʚʦʣ çƷƅè. 

ʉ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰ çƶè ʠ çƸè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʩʤʦʪʨ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʩʚʠʪ-
ʢʘ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

Å ʦʙʲʝʤ ʛʘʟʘ ʚ ʉʋ  Vn, m3/h; 
Å ʦʙʲʸʤ ʛʘʟʘ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ  V, m3/h; 
Å ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ  T, Áʉ; 
Å ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠʷ  P, ʢʈʘ; 
Å ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ tʨʘʙ, ʯ, ʤʠʥ; 
Å ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ ʚ ʨʝʞʠʤʝ tʨʝʞ, ʯ, ʤʠʥ; 
Å ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ ʚ ʜʦʛʦʚʦʨʥʦʤ ʨʝʞʠʤʝ tʜʦʛ, ʯ, ʤʠʥ;  
Å ʢʦʥʩʪʘʥʪʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ Pbar, MPa; 
Å ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ ʚ ʉʋ, kg/m3. 

ʅʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ çɽè ʤʦʞʥʦ ʟʘʢʨʝʧʠʪʴ ʜʘʥʥʳʝ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʚ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ ʜʠʩ-
ʧʣʝʷ, ʧʨʠ ʵʪʦʤ ʚ ʢʨʘʡʥʝʡ ʧʨʘʚʦʡ ʧʦʟʠʮʠʠ ʪʨʝʪʴʝʡ ʩʪʨʦʢʠ ʠʥʜʠʮʠʨʫʝʪʩʷ ʤʠʛʘʶʱʠʡ ʩʠʤʚʦʣ çtè 
(ʩʤ. ʧʦʟ. 6 ʨʠʩʫʥʦʢ 5). ɿʘʢʨʝʧʣʸʥʥʳʝ ʜʘʥʥʳʝ ʚʩʝʛʜʘ ʦʩʪʘʶʪʩʷ ʚ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ, ʚ ʯʝʪ-
ʚʸʨʪʦʡ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ ʢʣʘʚʠʰʘʤʠ çpè çqè ʚʳʙʠʨʘʶʪʩʷ ʜʨʫʛʠʝ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ. ʇʦʚʪʦʨʥʦʝ 
ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çɽè ʚʦʟʚʨʘʱʘʝʪ ʠʥʜʠʢʘʮʠʶ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʚ ʦʙʳʯʥʦʤ ʧʦʨʷʜʢʝ. 

ʈʝʞʠʤ ʧʨʦʩʤʦʪʨʘ ʩ ʟʘʢʨʝʧʣyʥʥʳʤʠ ʜʘʥʥʳʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 
ʘʥʘʣʠʟʘ ʜʚʫʭ ʚʳʙʨʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʙʲʸʤʘ ʛʘʟʘ ʚ ʉʋ 
(Vn) ʠ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ (tʨʘʙ). ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʧʦ ʜʘʪʘʤ ʢʣʘʚʠʰʘʤʠ çuè 
ʠ çtè ʪʠʧ ʚʳʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʚ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʩʪʨʦʢʘʭ ʜʠʩʧʣʝʷ ʩʦʭʨʘʥʷʝʪʩʷ. 

ɼʣʷ ʟʘʧʠʩʠ ʬʘʡʣʘ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ Flash-ʥʘʢʦʧʠʪʝʣʴ ʚ ʨʘʟʲʸʤ  çUSBè 
ʥʘ ʧʘʥʝʣʠ ʚʳʯʠʩʣʠʪʝʣʷ (ʧʨʠ ʵʪʦʤ ʩʚʝʪʦʜʠʦʜ çʉɽʊʔ/LINKè ʜʦʣʞʝʥ ʟʘʛʦʨʝʪʴʩʷ ʟʝʣʥyʳʤ ʮʚʝʪʦʤ). 
ʅʘʭʦʜʷʩʴ ʚ ʩʦʦʙʱʝʥʠʠ ʧʦʟ. 5, ʢʣʘʚʠʰʝʡ çƷè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨ çUSB-diskè, ʟʘʪʝʤ 
ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çɽè, ʧʦʩʣʝ ʯʝʛʦ ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʦʦʙʱʝʥʠʝ  ʧʦʟ.7. ɽʩʣʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʚ 
ʨʘʟʲʸʤ çUSBè Flash-ʥʘʢʦʧʠʪʝʣʝ ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʧʦʟ. 9, ʪʦ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩʙʨʦʩ ʠʥ-
ʪʝʨʬʝʡʩʘ USB ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ çɽè. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ çɽè ʚ ʩʦʦʙʱʝʥʠʠ ʧʦʟ. 7 ʜʣʷ ʠʥʠ-
ʮʠʠʨʦʚʘʥʠʷ ʟʘʧʠʩʠ ʬʘʡʣʘ ʚʳʯʠʩʣʠʪʝʣʴ ʥʘʯʠʥʘʝʪ ʧʦʠʩʢ ʚ ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ Flash-ʥʘʢʦʧʠʪʝʣʷ 
ʜʠʨʝʢʪʦʨʠʠ ʩ ʠʤʝʥʝʤ, ʨʘʚʥʳʤ ʥʦʤʝʨʫ ʚʳʯʠʩʣʠʪʝʣʷ NNNNNNNN (ʚ ʧʨʠʤʝʨʝ ʥʘ ʨʠʩ. 4 ʧʦʟ. 12 ʜʠ-
ʨʝʢʪʦʨʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʤʝʨʫ ʚʳʯʠʩʣʠʪʝʣʷ ï 00002011). ɽʩʣʠ ʪʘʢʘʷ ʜʠʨʝʢʪʦʨʠʷ ʦʪʩʫʪʩʪʚʫ-
ʝʪ, ʪʦ ʚʳʯʠʩʣʠʪʝʣʴ ʩʦʟʜʘʸʪ ʜʘʥʥʫʶ ʜʠʨʝʢʪʦʨʠʶ ʠ, ʟʘʪʝʤ, ʟʘʧʠʩʳʚʘʝʪ ʬʘʡʣ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʚ 
ʬʦʨʤʘʪʝ ʧʨʦʛʨʘʤʤʳ Visual Dymetic, ʥʘʯʠʥʘʷ ʩ ʠʤʝʥʠ 0000.DAT. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʜʠʨʝʢʪʦʨʠʠ 
NNNNNNNN ʚʳʯʠʩʣʠʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʧʦʩʣʝʜʥʠʡ ʟʘʧʠʩʘʥʥʳʡ ʚ ʜʠʨʝʢʪʦʨʠʠ ʬʘʡʣ ʩ ʠʤʝʥʝʤ 
NNNN.DAT ʠ ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʡ ʬʘʡʣ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʩ ʠʤʝʥʝʤ, ʫʚʝʣʠʯʝʥʥʳʤ ʥʘ ʝʜʠʥʠʮʫ 
(NNNN+1.DAT). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʨʝʢʪʦʨʠʷ ʜʣʷ ʦʜʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʷ ʤʦʞʝʪ ʚʤʝʩʪʠʪʴ 10000 ʬʘʡ-
ʣʦʚ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʩ ʠʤʝʥʘʤʠ 0000.DATé9999.DAT. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ 
ʦʯʠʩʪʠʪʴ ʧʦʣʥʦʩʪʴʶ ʟʘʧʠʩʘʥʥʫʶ ʜʠʨʝʢʪʦʨʠʶ, ʪ. ʢ. ʧʦʩʣʝ ʟʘʧʠʩʠ ʬʘʡʣʘ 9999.DAT ʟʘʧʠʩʳʚʘʝʪʩʷ 
ʬʘʡʣ ʩ ʠʤʝʥʝʤ 0000.DAT, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʩʪʘʨʳʝ ʠ ʚʥʦʚʴ ʜʦʙʘʚʣʝʥʥʳʝ ʘʨʭʠʚʥʳʝ ʜʘʥ-
ʥʳʝ (ʧʨʠ ʵʪʦʤ ʥʘʨʫʰʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʬʘʡʣʘ). 
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2.3.5  ɾʫʨʥʘʣ ʩʦʙʳʪʠʡ 

ʄʝʥʶ çɾʋʈʅɸʃ ʉʆɹʓʊʀʁè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʥʘ ʜʠʩʧʣʝʝ ʚʳʯʠʩʣʠʪʝʣʷ 
ʧʨʠʟʥʘʢʦʚ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʩʯʸʪʯʠʢʘ, ʘ ʪʘʢʞʝ ʧʨʠʟʥʘʢʦʚ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʘʙʦʪʫ ʩʯʸʪʯʠʢʘ. 
ʇʨʠʟʥʘʢʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʬʦʨʤʠʨʫʶʪʩʷ ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʘʨʭʠʚ-
ʥʳʤʠ ʟʘʧʠʩʷʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʨʭʠʚʥʳʝ ʟʘʧʠʩʠ ʩʦʜʝʨʞʘʪ ʦʙʲʝʜʠʥʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʟʘ ʯʘʩ, ʩʫʪʢʠ, 
ʤʝʩʷʮ (ʩʤ. 2.2.1 ï ʜʘʥʥʳʝ ʘʨʭʠʚʥʦʡ ʟʘʧʠʩʠ). ʇʨʦʩʤʦʪʨ ʥʘ ʜʠʩʧʣʝʝ ʚʳʯʠʩʣʠʪʝʣʷ ʧʨʠʟʥʘʢʦʚ ʘʚʘ-
ʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʚʦʟʤʦʞʝʥ ʚ ʯʘʩʦʚʳʭ ʠ ʩʫʪʦʯʥʳʭ ʘʨʭʠʚʘʭ. ʅʘ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʧʝʨʝʜʘʶʪʩʷ ʧʨʠ-
ʟʥʘʢʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʘʙʦʪʫ ʩʯʸʪʯʠʢʘ ʯʘʩʦʚʳʭ, ʩʫʪʦʯʥʳʭ ʠ ʤʝʩʷʯʥʳʭ ʘʨ-
ʭʠʚʦʚ.  

ɺʳʙʦʨ ʪʠʧʘ ʘʨʭʠʚʘ ʠ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʘʥʘʣʠʟʘ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʘʥʘʣʦʛʠʯʥʦ ʤʝʥʶ çʇʈʆʊʆʂʆʃ ʈɸɹʆʊʓè. ɺ ʪʨʝʪʴʝʡ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ ʠʥʜʠʮʠʨʫʶʪʩʷ ʧʨʠʟʥʘʢʠ 
ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʥʘʨʫʰʝʥʠʷ ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʷ ʧʦ ʢʘʥʘʣʘʤ ʪʝʤʧʝʨʘ-
ʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ, ʟʘʜʘʥʥʳʭ ʚ ʤʝʥʶ çʂʆʅʌʀɻʋʈɸʎʀʗè. ɺ ʯʝʪʚʸʨʪʦʡ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ 
ʠʥʜʠʮʠʨʫʶʪʩʷ ʧʨʠʟʥʘʢʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʘʙʦʪʫ ʩʯʸʪʯʠʢʘ.  

ʇʨʠʟʥʘʢʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ: 

ʟʥʘʢ ç+è ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʚʳʰʝʥʠʝ ʚʝʣʠʯʠʥ ʨʘʩʭʦʜʘ, ʜʘʚʣʝʥʠʷ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʜ 
ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ (Q+, P+, T+); 

ʟʥʘʢ çïè ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥ ʨʘʩʭʦʜʘ, ʜʘʚʣʝʥʠʷ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ 
ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (Q-, P-, T-); 

ʟʥʘʢ ç+/ïè ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʢʘʢ ʫʚʝʣʠʯʝʥʠʷ, ʪʘʢ ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥ ʨʘʩʭʦʜʘ, 
ʜʘʚʣʝʥʠʷ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (Q+/-, P+/-, T+/-). 

ʅʠʞʝ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʘʚʘʨʠʠ ʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʧʦʨʷʜʢʝ ʠʭ ʠʥʜʠʢʘʮʠʠ ʥʘ ʜʠʩ-
ʧʣʝʝ ʚʳʯʠʩʣʠʪʝʣʷ: 

ʥʘʨʫʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ  T; 
ʥʘʨʫʰʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʜʘʚʣʝʥʠʷ  P; 
ʥʘʨʫʰʝʥʠʝ ʜʠʘʧʘʟʦʥʘ  ʨʘʩʭʦʜʘ  Q; 
ʢʦʨʨʝʢʮʠʷ ʯʘʩʦʚ ʚʳʯʠʩʣʠʪʝʣʷ; 
ʠʟʤʝʥʝʥʠʝ ʨʘʙʦʯʝʛʦ ʛʘʟʘ; 
ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʘʥʪ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ; 
ʠʟʤʝʥʝʥʠʝ  ʧʨʝʜʝʣʦʚ ʨʘʩʭʦʜʘ ʛʘʟʘ Qlim; 
ʠʟʤʝʥʝʥʠʝ  ʜʦʛʦʚʦʨʥʦʛʦ ʨʘʩʭʦʜʘ Qʜʦʛ; 
ʠʟʤʝʥʝʥʠʝ ʧʨʝʜʝʣʦʚ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ; 
ʠʟʤʝʥʝʥʠʝ ʧʨʝʜʝʣʦʚ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ; 
ʩʙʦʡ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ; 
ʩʙʦʡ ʨʘʙʦʪʳ  ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ; 
ʩʙʦʡ ʨʘʙʦʪʳ  ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ. 

ʇʨʠʟʥʘʢ çʀʟʤ.Qlimè ʦʟʥʘʯʘʝʪ ʠʟʤʝʥʝʥʠʝ ʟʘʚʦʜʩʢʠʭ ʫʩʪʘʚʦʢ ʧʨʝʜʝʣʦʚ ʨʘʩʭʦʜʘ ʛʘʟʘ Qmin, 
Qmax. ʇʨʠʟʥʘʢ çʀʟʤ. Qʜʦʛè ʦʟʥʘʯʘʝʪ ʠʟʤʝʥʝʥʠʝ ʫʩʪʘʚʢʠ ʜʦʛʦʚʦʨʥʦʛʦ ʨʘʩʭʦʜʘ ʛʘʟʘ. ʇʨʠʟʥʘʢ  
çʀʟʤ. ʫʩʪʘʚʦʢ Tè ʦʟʥʘʯʘʝʪ ʠʟʤʝʥʝʥʠʝ  ʟʘʚʦʜʩʢʠʭ ʫʩʪʘʚʦʢ ʧʨʝʜʝʣʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʊmin, Tmax ʠʣʠ 
ʫʩʪʘʥʦʚʢʫ ʜʦʛʦʚʦʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠʟʥʘʢ çʀʟʤ. ʫʩʪʘʚʦʢ ʈè ʦʟʥʘʯʘʝʪ ʠʟʤʝʥʝʥʠʝ ʟʘʚʦʜʩʢʠʭ 
ʫʩʪʘʚʦʢ ʧʨʝʜʝʣʦʚ ʜʘʚʣʝʥʠʷ Pmin, Pmax ʠʣʠ ʫʩʪʘʚʢʫ ʜʦʛʦʚʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʇʨʦʩʤʦʪʨ ʧʨʠʟʥʘʢʦʚ ʘʚʘʨʠʠ (ʚʤʝʰʘʪʝʣʴʩʪʚʘ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʚʠʰʘʤʠ çƶè, çƸè ʚ 
ʧʨʝʜʝʣʘʭ ʠʥʜʠʮʠʨʫʝʤʦʡ ʜʘʪʳ ʘʨʭʠʚʘ. ɺʳʙʦʨ ʜʨʫʛʠʭ ʟʘʧʠʩʝʡ ʚʳʙʨʘʥʥʦʛʦ ʘʨʭʠʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʢʣʘʚʠʰʘʤʠ çƹè ʠ çƷè. ʇʨʦʩʤʦʪʨ ʟʘʧʠʩʝʡ ʧʦ ʥʘʨʘʩʪʘʥʠʶ ʜʘʪʳ ʟʘʧʠʩʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʚʠʰʝʡ 
çƷè ʜʦ ʚʳʙʨʘʥʥʦʡ ʢʦʥʝʯʥʦʡ ʜʘʪʳ, ʧʨʠ ʵʪʦʤ ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʠʤʚʦʣ 
çƷƅè. ʇʨʦʩʤʦʪʨ ʟʘʧʠʩʝʡ ʧʦ ʫʙʳʚʘʥʠʶ ʜʘʪʳ ʟʘʧʠʩʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʚʠʰʝʡ çƹè ʜʦ ʚʳʙʨʘʥ-
ʥʦʡ ʥʘʯʘʣʴʥʦʡ ʜʘʪʳ, ʧʨʠ ʵʪʦʤ ʚ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʜʠʩʧʣʝʷ ʠʥʜʠʮʠʨʫʝʪʩʷ ʩʠʤʚʦʣ çƅƹè. 

ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʚ ʘʨʭʠʚʥʦʡ ʟʘʧʠʩʠ ʧʨʠʟʥʘʢʦʚ ʘʚʘʨʠʠ (ʚʤʝʰʘʪʝʣʴʩʪʚʘ) ʥʘ ʜʠʩʧʣʝʝ 
ʙʫʜʝʪ ʠʥʜʠʮʠʨʦʚʘʪʴʩʷ ʩʦʦʙʱʝʥʠʝ çʅʝʪ ʩʦʙʳʪʠʡè. 
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2.3.6  ʅʝʠʩʧʨʘʚʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʷ 

ɺʦ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ: 

ǒ çʉɹʆʁ ʋʉʊɸʅʆɺʆʂè. ʉʦʦʙʱʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʦʙ-
ʣʘʩʪʠ ʫʩʪʘʥʦʚʦʢ ʚʳʯʠʩʣʠʪʝʣʷ; 

ǒ çʅɸʈʋʐɽʅɸ ʉʊʈʋʂʊʋʈɸ ɸʈʍʀɺɸè. ʉʦʦʙʱʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʩʪʨʫʢʪʫʨʳ 
ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʷ; 

ǒ çʉɹʆʁ ɼɸʊʓè. ʉʦʦʙʱʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 
ʚʳʯʠʩʣʠʪʝʣʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʪʢʘʟʝ ʙʘʪʘʨʝʡʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʇʨʠ ʦʪʢʘʟʝ ʙʘʪʘʨʝʡʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʪʝʨʠ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʥʦ ʧʨʠ ʵʪʦʤ 
ʚʦʟʤʦʞʥʘ ʧʦʪʝʨʷ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʤʠʥʫʪ ʨʘʙʦʪʳ ʩʯʸʪʯʠʢʘ ʧʨʠ ʧʨʦʧʘʜʘʥʠʠ 
ʩʝʪʠ 220 ɺ. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʣʶʙʦʡ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʯʸʪʯʠ-
ʢʘ ʜʦʣʞʝʥ ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʝʨʚʠʩʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ.  

3  ʊɽʍʅʀʏɽʉʂʆɽ ʆɹʉʃʋɾʀɺɸʅʀɽ 

3.1  ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʷ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ. 

ɺʅʀʄɸʅʀɽ! ʆʉʄʆʊʈ ʀ ʈɽʄʆʅʊ, ʉɺʗɿɸʅʅʓʁ ʉʆ ɺʉʂʈʓʊʀɽʄ ɺʓʏʀʉʃʀʊɽʃʗ, 
ʇʈʆʀɿɺʆɼʀʊɽ ʊʆʃʔʂʆ ɺ ʉɽʈɺʀʉʅʆʁ ʉʃʋɾɹɽ ʀɿɻʆʊʆɺʀʊɽʃʗ! 

3.2   ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʚ ʪʝʯʝʥʠʝ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ ʚʳʯʠʩʣʠʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪ-
ʧʨʘʚʣʝʥ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ ʠʣʠ ʥʘ ʟʘʚʦʜ-ʠʟʛʦʪʦʚʠʪʝʣʴ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʘʢʪʘ ʠ ʈʕ ʩ ʦʪʤʝʪʢʦʡ ʦ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 

4  ʊʈɸʅʉʇʆʈʊʀʈʆɺɸʅʀɽ ʀ ʍʈɸʅɽʅʀɽ 

4.1  ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʝʡ ʜʦʧʫʩʢʘʝʪʩʷ ʚ ʟʘʚʦʜʩʢʦʡ ʫʧʘʢʦʚʢʝ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, 
ʟʘʢʨʳʪʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʘʭ, ʚ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʭ ʦʪʩʝʢʘʭ ʩʘʤʦʣʪyʦʚ, ʚ ʪʨʶʤʘʭ ʨʝʯʥʳʭ 
ʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ, ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠ ʛʫʞʝʚʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʩ ʟʘʱʠʪʦʡ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

4.2  ʇʨʠ ʧʦʛʨʫʟʢʝ ʠ ʚʳʛʨʫʟʢʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʦʛʦʚʦʨʝʥʥʳʝ ʧʨʝʜʫʧʨʝ-
ʜʠʪʝʣʴʥʳʤʠ ʟʥʘʢʘʤʠ ʥʘ ʪʘʨʝ. 

4.3  ʋʩʣʦʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ ï ʛʨʫʧʧʘ L3  ɻʆʉʊ 15150-69. 

4.4  ɺʳʯʠʩʣʠʪʝʣʴ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʝ ʚʳʜʝʨʞʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ʤʠʥʫʩ 
50 ʜʦ ʧʣʶʩ 50 Áʉ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʜʦ 80 %. 

4.5  ʇʦʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʝʦʙʭʦʜʠʤʘ ʚʳʜʝʨʞʢʘ 
ʚʳʯʠʩʣʠʪʝʣʷ ʚ ʫʧʘʢʦʚʢʝ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ 1 ʯ. 

4.6  ɺʳʯʠʩʣʠʪʝʣʴ ʜʦʣʞʝʥ ʭʨʘʥʠʪʴʩʷ ʥʘ ʩʪʝʣʣʘʞʘʭ ʚ ʫʧʘʢʦʚʘʥʥʦʤ ʚʠʜʝ ʚ ʩʫʭʦʤ ʦʪʘʧʣʠ-
ʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ  ʦʪ ʧʣʶʩ 5 ʜʦ ʧʣʶʩ 40 Áʉ ʠ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʦ 80 %. ɺʦʟʜʫʭ ʧʦʤʝʱʝʥʠʷ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʠʤʝʩʝʡ ʘʛʨʝʩʩʠʚʥʳʭ ʛʘʟʦʚ ʠ 
ʧʘʨʦʚ.  

ʆʙʩʣʫʞʠʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʷ ʧʨʠ ʭʨʘʥʝʥʠʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ. 
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5  ʈɽʉʋʈʉ, ʉʈʆʂʀ ʉʃʋɾɹʓ ʀ ʍʈɸʅɽʅʀʗ, ɻɸʈɸʅʊʀʀ  
ʀɿɻʆʊʆɺʀʊɽʃʗ 

5.1  ʈʝʩʫʨʩ ʠʟʜʝʣʠʷ ʜʦ ʧʝʨʚʦʛʦ ʩʨʝʜʥʝʛʦ ʨʝʤʦʥʪʘ 50 000 ʯ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ 
12 ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ 10 ʣʝʪ ʚ ʫʧʘʢʦʚʢʝ ʠʟʛʦʪʦʚʠʪʝʣʷ ʚ ʩʢʣʘʜʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

5.2  ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ï 24 ʤʝʩʷʮʘ ʩʦ ʜʥʷ ʧʨʦʜʘʞʠ. 

5.3  ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ï 12 ʤʝʩʷʮʝʚ.  

5.  ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ ʧʦʪʨʝʙʠʪʝʣʴ 
ʜʦʣʞʝʥ ʥʝ ʧʦʟʜʥʝʝ 30 ʜʥʝʡ ʩʦ ʜʥʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʦʙʱʠʪʴ ʦʙ ʵʪʦʤ ʠʟʛʦʪʦʚʠʪʝʣʶ ʠʣʠ ʝʛʦ ʩʝʨʚʠʩ-
ʥʦʡ ʩʣʫʞʙʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʩʚʝʜʝʥʠʡ ʦ ʭʘʨʘʢʪʝʨʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠ ʜʘʪʝ ʝ yʦʙʥʘʨʫʞʝʥʠʷ. 

ʉʦ ʚʩʝʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʠ ʧʨʝʪʝʥʟʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ ʚʳʯʠʩʣʠʪʝʣʷ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ 
ʧʨʝʜʧʨʠʷʪʠʶ-ʠʟʛʦʪʦʚʠʪʝʣʶ ʧʦ ʘʜʨʝʩʫ:  

ɸʆ çɼʘʡʤʝʪè   625013, ʛ. ʊʶʤʝʥʴ, ʫʣ. 50 ʣʝʪ ʆʢʪʷʙʨʷ, 120 ʣʠʪ.ɸ1 ʧʦʤʝʱʝʥʠʝ 1 
ʪʝʣ. /ʬʘʢʩ (3452) 54-77-69. 
E-mail: dymet@rambler.ru  

5.6  ɼʘʪʘ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ_______________________________________________ 
(ʜʦʣʞʥʦʩʪʴ, ʬʘʤʠʣʠʷ, ʧʦʜʧʠʩʴ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʣʠʮʘ  

________________________________________________________________________________ 
ʠʣʠ ʥʦʤʝʨ ʠ ʜʘʪʘ ʫʪʚʝʨʞʜʝʥʠʷ ʘʢʪʘ ʦ ʚʚʦʜʝ ʚʳʯʠʩʣʠʪʝʣʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ) 

6  ʉɺʀɼɽʊɽʃʔʉʊɺʆ ʆɹ ʋʇɸʂʆɺʓɺɸʅʀʀ 

ʋʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʚʳʯʠʩʣʠʪʝʣʴʥʦʝ çDYMETIC-5123.1-ʅè ʟʘʚ. ˉ ___________ ʫʧʘʢʦʚʘʥʦ 
ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 

     

(ʜʦʣʞʥʦʩʪʴ)  (ʣʠʯʥʘʷ ʧʦʜʧʠʩʴ)  (ʨʘʩʰʠʬʨʦʚʢʘ ʧʦʜʧʠʩʠ) 

     

(ʯʠʩʣʦ, ʤʝʩʷʮ, ʛʦʜ)     

7  ʉɺʀɼɽʊɽʃʔʉʊɺʆ ʆ ʇʈʀɪʄʂɽ 

ʋʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʚʳʯʠʩʣʠʪʝʣʴʥʦʝ çDYMETIC-5123.1-ʅè  ʟʘʚ. ˉ ______________  
 ʧʨʠʟʥʘʥʦ ʛʦʜʥʳʤ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʀʟʤʝʨʷʝʤʘʷ ʩʨʝʜʘ ï _____________________________________ 

 
  ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʄ. ʇ.     
  (ʣʠʯʥʘʷ ʧʦʜʧʠʩʴ)  (ʨʘʩʰʠʬʨʦʚʢʘ ʧʦʜʧʠʩʠ) 

     
  (ʯʠʩʣʦ, ʤʝʩʷʮ, ʛʦʜ)   
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8  ʇʆɺɽʈʂɸ ɺʓʏʀʉʃʀʊɽʃʗ 

8.1  ʋʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʚʳʯʠʩʣʠʪʝʣʴʥʦʝ çDYMETIC-5123.1-ʅè ʟʘʚ. ˉ                      
ʧʨʦʰʣʦ ʧʝʨʚʠʯʥʫʶ ʧʦʚʝʨʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʧʦʚʝʨʢʠ 5123.00.000 ʄʇ1 ʠ ʧʨʠʟʥʘʥʦ 
ʛʦʜʥʳʤ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʩ ʥʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʦʛʨʝʰʥʦ-
ʩʪʷʤʠ. 

ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʦʚʝʨʢʘʤʠ ï ʪʨʠ ʛʦʜʘ. 

ɼʘʪʘ ʧʦʚʝʨʢʠ                                      

 (ʯʠʩʣʦ, ʤʝʩʷʮ, ʛʦʜ) 

ʇʦʜʧʠʩʴ ʠ ʢʣʝʡʤʦ ʧʦʚʝʨʠʪʝʣʷ                                

8.2  ʉʚʝʜʝʥʠʷ ʦ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʦʚʝʨʢʘʭ 

ɼʘʪʘ  ɿʘʚʦʜʩʢʦʡ ʥʦʤʝʨ  
ʚr ʯʠʩʣʠʪʝʣʷ 

ʉʨʦʢ ʦʯʝʨʝʜʥʦʡ 
ʧʦʚʝʨʢʠ 

ʇʦʜʧʠʩʴ ʠ ʢʣʝʡʤʦ 
ʧʦʚʝʨʠʪʝʣʷ 
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ʇʈʀʃʆɾɽʅʀɽ ɸ 
(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

ʋʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʚʳʯʠʩʣʠʪʝʣʴʥʦʝ çDYMETIC-5123-Hè. 

ʆʙʱʠʡ ʚʠʜ 

 

 


