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 ʂʆʅʊɸʂʊʓ 

 
çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè, ʬʠʣʠʘʣ ʆʆʆ çʂʕʈ-ʀʥʞʠʥʠʨʠʥʛè 

423831, ʈʦʩʩʠʷ, ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ʘ/ʷ 50 

ʊʝʣ./ʬʘʢʩ: +7 (8552) 39-98-01, 39-42-78 

E-mail: keravt@ker-eng.com 

Web-ʩʘʡʪ: www.keravt.com 

ɼʠʨʝʢʪʦʨ ʢʦʤʧʘʥʠʠ ï ʂʠʤ ɺʣʘʜʠʤʠʨ ɹʦʨʠʩʦʚʠʯ 

ʊʝʭʥʠʯʝʩʢʠʡ ʜʠʨʝʢʪʦʨ ï ɻʘʣʣʷʤʦʚ ʀʣʴʛʠʟ ʈʘʠʩʦʚʠʯ 

 

ɼʝʧʘʨʪʘʤʝʥʪ çɸʉʋ ʊʇ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡè 
ʊʝʣ.: +7 (8552) 39-15-44, 39-98-08, ʬʘʢʩ: +7 (8552) 39-98-08 

E-mail: asutp@ker-eng.com 

ɼʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ ï ʊʠʭʦʥʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ 

 

ɼʝʧʘʨʪʘʤʝʥʪ ʤʦʥʪʘʞʘ, ʨʝʤʦʥʪʘ ʠ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ɸʉʋ ʊʇ, ʂʀʇʠɸ 

ʊʝʣ./ʬʘʢʩ: +7 (8552) 38-67-82 

E-mail: mriso@ker-eng.com 

ɼʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ ï ʄʠʭʘʥʴ ʀʛʦʨʴ ɻʨʠʛʦʨʴʝʚʠʯ 

 

ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʜʝʧʘʨʪʘʤʝʥʪ 

ʊʝʣ.:+7 (8552) 399-777, 39-64-77, ʬʘʢʩ: +7 (8552) 399-888 

E-mail: ed@ker-eng.com 

ɼʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ ï ʂʫʟʥʝʮʦʚ ɽʚʛʝʥʠʡ ɼʤʠʪʨʠʝʚʠʯ 

 

ɼʝʧʘʨʪʘʤʝʥʪ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʧʨʠʚʦʜʳè 

ʊʝʣ./ʬʘʢʩ: +7 (8552) 39-98-02, 38-47-73 

E-mail: dap@ker-eng.com 

ɼʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ ï ʀʜʠʷʪʫʣʠʥ ʈʘʚʠʣʴ ʌʘʠʣʴʝʚʠʯ 

 

ɼʝʧʘʨʪʘʤʝʥʪ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʯʸʪʘ 

ʠ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ (ʉʆʂʈ) 
ʊʝʣ./ʬʘʢʩ: +7 (843) 571-91-04, 571-90-72 

E-mail: sokr@ker-eng.com 

ɼʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ ï ɹʝʣʦʫʩ ɸʥʜʨʝʡ ɹʦʨʠʩʦʚʠʯ 

 

ʇʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ ʚ ʛ. ʄʦʩʢʚʘ 
ʊʝʣ.: +7 (495) 737-08-64 

E-mail: keravt@inbox.ru 

ɼʠʨʝʢʪʦʨ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ï ʈʘʡʩʬʝʣʴʜ ɸʥʘʪʦʣʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
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ɺɺɽɼɽʅʀɽ 

 
ʅʘʠʤʝʥʦʚʘʥʠʝ: 

ʀʥʞʝʥʝʨʥʘʷ ʢʦʤʧʘʥʠʷ çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè 

 

ɸʜʨʝʩ: 

423831, ʈʦʩʩʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, ʘ/ʷ 50 

ʊʝʣ./ʬʘʢʩ: +7 (8552) 39-98-01, 39-53-54, 39-42-78 

E-mail: keravt@ker-eng.com 

www.keravt.com 

 

ɼʘʪʘ ʦʩʥʦʚʘʥʠʷ: 2002 ʛ. 

 

ʅʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ: 
Å ʧʨʦʤʳʰʣʝʥʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʦʩʪʘʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʥʪʘʞ, ʥʘʣʘʜʢʘ, ʨʝʤʦʥʪ, 

ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ) 

Å ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʦʩʪʘʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʥʪʘʞ, ʥʘʣʘʜʢʘ, ʨʝʤʦʥʪ) 

Å ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ɸʉʋ ʊʇ, ʂʀʇʠɸ, ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ ʠ ʜʨ.) 

 

ʉʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʵʥʝʨʛʝʪʠʢʘ, ʥʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʤʝʪʘʣʣʫʨʛʠʷ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʞʠʣʠʱʥʦ -

ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʠʱʝʚʘʷ, ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʛʦʨʦʜʩʢʘʷ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

ɻʝʦʛʨʘʬʠʷ ʟʘʢʘʟʯʠʢʦʚ: ʈʦʩʩʠʷ, ʂʘʟʘʭʩʪʘʥ, ɹʝʣʘʨʫʩʴ, ʋʢʨʘʠʥʘ, ʇʘʢʠʩʪʘʥ, ʀʨʘʢ. 

 
ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʦʝʢʪʦʚ: ʩʚʳʰʝ 500. 

 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ: ʦʢʦʣʦ 700 ʯʝʣʦʚʝʢ. 

 

ʂʘʯʝʩʪʚʦ: ʩʝʨʪʠʬʠʢʘʪ ʀʉʆ 9001:2008. 

 

ʅʘʛʨʘʜʳ: ʜʠʧʣʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʦʨʛʦʚʣʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʥʘ ʢʦʥʢʫʨʩʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɻʝʦʛʨʘʬʠʷ ʧʨʦʝʢʪʦʚ  çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè 



  

 

 

ʅɸʇʈɸɺʃɽʅʀʗ 

 

ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʇʈʆʀɿɺʆɼʉʊɺɸ 

 
1. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

2. ʇʦʩʪʘʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

3. ʄʦʥʪʘʞ ʠ ʧʫʩʢʦ-ʥʘʣʘʜʢʘ. 

4. ʊʝʭʥʠʯʝʩʢʦʝ ʠ ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ. 

 

ɸʉʋ ʊʇ ʜʣʷ ʪʝʧʣʦ- ʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ: 

Å ɸʉʋ ʊʇ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʊʕʉ (ʵʥʝʨʛʦʙʣʦʢʠ, 

ʢʦʪʣʦʘʛʨʝʛʘʪʳ, ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʳ) ʠ ɻʕʉ (ʛʠʜʨʦʘʛʨʝʛʘʪʳ); 

Å ɸʉʋ ʊʇ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʊʕʉ (ʭʠʤʚʦʜʦʧʦʜʛʦʪʦʚʢʘ, ʧʠʪʘʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, 

ʪʝʭʥʠʯʝʩʢʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʪ.ʜ.); 

Å ɸʉʋ ʊʇ ʪʦʧʣʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʊʕʉ (ʤʘʟʫʪʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʛʘʟʦʨʝʛʫʣʷʪʦʨʥʳʡ ʧʫʥʢʪ, ʪʦʧʣʠʚʦʧʦʜʘʯʘ); 

Å ɸʉʋ ʊʇ ʩʠʩʪʝʤ ʤʘʣʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ (ʧʘʨʦʚʳʝ ʠ ʚʦʜʦʛʨʝʡʥʳʝ ʢʦʪʣʳ, ʢʦʪʝʣʴʥʳʝ). 

 

ɸʉʋ ʊʇ ʜʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ: 
Å ɸʉʋ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʮʠʡ ʠ ʧʦʜʩʪʘʥʮʠʡ (ʪʝʣʝʤʝʭʘʥʠʢʘ, ɸʉʂʋʕ, ʤʦʥʠʪʦʨʠʥʛ 

ʈɿɸ ʠ ʇɸ, ʤʦʥʠʪʦʨʠʥʛ ʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ); 

Å ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʮʝʥʪʨʦʚ ʚʩʝʭ ʫʨʦʚʥʝʡ (ʇʦʜʩʪʘʥʮʠʷ, ʈʕʉ, ʇʨʝʜʧʨʠʷʪʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʝʪʝʡ, ʎʋʉ ʕʥʝʨʛʦʩʠʩʪʝʤʳ). 

 

ɸʉʋ ʊʇ ʜʣʷ ɾʂʍ: 
Å ɸʉʋ ʊʇ ʧʦʚʳʩʠʪʝʣʴʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ 1-ʛʦ, 2-ʛʦ, 3-ʛʦ, 4-ʛʦ ʧʦʜʲʝʤʦʚ; 

Å ɸʉʋ ʊʇ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ; 

Å ɸʉʋ ʊʇ ʥʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ; 

Å ɸʉʋ ʊʇ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʘ (ʨʘʡʦʥʥʳʝ ʪʝʧʣʦʚʳʝ ʧʫʥʢʪʳ, ʧʦʚʳʩʠʪʝʣʴʥʳʝ ʥʘʩʦʩʥʳʝ 

ʩʪʘʥʮʠʠ, ʮʝʥʪʨʘʣʴʥʳʝ ʪʝʧʣʦʚʳʝ ʧʫʥʢʪʳ ʠ ʪ.ʜ.); 

Å ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ (ɸʉʂʋʕ, ɸʉʂʋʊ, ɸʉʂʋɻ). 

 

ɸʉʋ ʊʇ ʜʣʷ ʥʝʬʪʝʜʦʙʳʯʠ: 
Å ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʞʠʤʥʦʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʝʡ (ɼʅʉ); 

Å ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʧʧʦʚʦʡ ʟʘʤʝʨʥʦ-ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʦʡ (ɻɿʅʋ); 

Å ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʫʩʪʦʚʦʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʝʡ (ʂʅʉ); 

Å ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʢʦʤ-ʢʘʯʘʣʢʦʡ; 

Å ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʫʨʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ; 

Å ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʥʝʬʪʝʙʘʟ ʠ ʥʝʬʪʝʭʨʘʥʠʣʠʱ. 

 

ɸʉʋ ʊʇ ʜʣʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ: 

Å ʉʠʩʪʝʤʳ ʩ ʏʇʋ; 

Å ʉʪʝʥʜʳ ʠʩʧʳʪʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

Å ɸʉʋ ʊʇ ʢʨʘʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

Å ɸʉʋ ʊʇ ʧʨʝʩʩʦʚ; 

Å ɸʉʋ ʊʇ ʢʦʥʚʝʡʝʨʥʳʭ ʩʠʩʪʝʤ. 

 

ɸʉʋ ʊʇ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ: 
Å ʆʧʝʨʘʪʠʚʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ (MES-ʩʠʩʪʝʤʳ, SCADA, ʆʀʂ); 

Å ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ (ɸʉʂʋʕ, ɸʉʂʋʊ, ɸʉʂʋɻ); 

Å ʉʠʩʪʝʤʳ ʩʚʷʟʠ (ʦʧʪʦʚʦʣʦʢʦʥʥʳʝ ʣʠʥʠʠ, Ethernet, ʨʘʜʠʦ-Ethernet, ʨʘʜʠʦ-ʤʦʜʝʤʥʘʷ ʩʚʷʟʴ, ʚʳʜʝʣʝʥʥʳʝ ʠ 

ʢʦʤʤʫʪʠʨʫʝʤʳʝ ʣʠʥʠʠ, ɺʏ-ʩʚʷʟʴ); 

Å ʏʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ (ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʯʘʩʪʦʪʳ, ʥʠʟʢʦʚʦʣʴʪʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʯʘʩʪʦʪʳ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʛʝʥʝʨʘʪʦʨʳ); 

Å ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʨʝʣʝʡʥʳʝ ʟʘʱʠʪʳ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ 

ʪʝʣʝʤʝʭʘʥʠʢʠ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ; 
Å ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʠ ʜʨ. 

Å ʄʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʧʦʚʝʨʢʘ ʨʘʩʭʦʜʦʤʝʨʦʚ ʠ ʪʝʧʣʦʩʯʸʪʯʠʢʦʚ. 
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ʅɸʇʈɸɺʃɽʅʀʗ 

 

ʕʃɽʂʊʈʆʊɽʍʅʀʏɽʉʂʆɽ ʅɸʇʈɸɺʃɽʅʀɽ 

 
ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʩʪʘʥʮʠʡ ʢʣʘʩʩʦʤ 6 

- 220 ʢɺ 

Å ʄʦʥʪʘʞ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ; 

Å ʄʦʥʪʘʞ ʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʠʣʦʚʳʝ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ; ʚʘʢʫʫʤʥʳʝ ʠ ʵʣʝʛʘʟʦʚʳʝ 

ʚʳʢʣʶʯʘʪʝʣʠ ʠ ʜʨ.); 

Å ʄʦʥʪʘʞ ʚʪʦʨʠʯʥʳʭ ʮʝʧʝʡ: ʢʦʥʪʨʦʣʴʥʳʝ ʢʘʙʝʣʠ, 

ʥʘʨʫʞʥʦʝ, ʚʥʫʪʨʝʥʥʝʝ ʠ ʦʭʨʘʥʥʦʝ ʦʩʚʝʱʝʥʠʝ; 

Å ʄʦʥʪʘʞ ʩʠʩʪʝʤ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ; 

Å ʄʦʥʪʘʞ ʩʠʩʪʝʤ ʈɿɸ ʠ ʇɸ, ɺʏ-ʟʘʱʠʪʳ ʠ ɺʏ-ʩʚʷʟʠ; 

Å ʄʦʥʪʘʞ ʩʠʩʪʝʤ ɸʉʋ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʩʠʩʪʝʤ ʩʚʷʟʠ (ʚʢʣʶʯʘʷ ɺʆʃʉ), ʆʇʉ ʠ ʩʠʩʪʝʤ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ; 

Å ɺʳʩʦʢʦʚʦʣʴʪʥʳʝ ʠʩʧʳʪʘʥʠʷ; 

Å ʇʫʩʢʦʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ (ʩʠʣʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʈɿɸ, ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ); 

Å ʇʫʩʢʦʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ɸʉʋ, ʩʠʩʪʝʤ ʩʚʷʟʠ. 

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʛʝʥʝʨʠʨʫʶʱʠʭ ʩʪʘʥʮʠʡ 

Å ʉʠʣʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʛʝʥʝʨʘʪʦʨʥʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʠ ʨʘʟʲʝʜʠʥʠʪʝʣʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʠ 

ʥʘʧʨʷʞʝʥʠʷ, ʪʦʢʦʧʨʦʚʦʜʳ; 

Å ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʛʝʥʝʨʘʪʦʨʦʚ, ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ; 

Å ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ʪʫʨʙʦ-, ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʦʚ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ 0.4 ï 6 ʢɺ; 

Å ʇʦʜʩʠʩʪʝʤʳ ɸʉʋ ʊʇ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

Å ʉʠʩʪʝʤʳ ʚʦʟʙʫʞʜʝʥʠʷ. 

 

ʈʝʤʦʥʪ ʩʠʣʦʚʦʛʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʣʘʩʩʦʤ 0,4 - 220 ʢɺ 
Å ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ; 

Å ʉʠʣʦʚʳʝ ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ ʠ ʢʘʙʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; 

Å ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ; 

Å ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʢʣʶʯʘʷ ʢʦʤʤʫʪʘʮʠʦʥʥʫʶ ʘʧʧʘʨʘʪʫʨʫ; 

Å ɸʢʢʫʤʫʣʷʪʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʱʠʪʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 

Å ɿʘʟʝʤʣʷʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʘʧʧʘʨʘʪʫʨʘ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ; 

Å ʋʩʪʘʥʦʚʢʠ ʦʩʚʝʱʝʥʠʷ; 

Å ʈɿɸ ʠ ʇɸ; 

Å ʉʠʩʪʝʤʳ ɸʉʋ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ: ʪʝʣʝʤʝʭʘʥʠʢʘ, ɸʀʀʉ ʂʋʕ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

ʅɸʇʈɸɺʃɽʅʀʗ 

 

ʇʈʆʀɿɺʆɼʉʊɺʆ ʆɹʆʈʋɼʆɺɸʅʀʗ 

 
ʇʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ (ʇʊʂ) 

 

Å ʇʊʂ çʂʕʈ ɸʊè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʊʕʉ ʠ ɻʕʉ; 

 

Å ʇʊʂ çɼɸʊʉè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ (ʪʝʣʝʤʝʭʘʥʠʟʘʮʠʷ, ɸʀʀʉʂʋʕ); 

 

Å ʇʊʂ çɻʈʇè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʛʘʟʦʨʝʛʫʣʷʪʦʨʥʦʛʦ 

ʧʫʥʢʪʘ; 

 

Å ʇʊʂ çʈʦʜʥʠʢè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʭʠʤʠʯʝʩʢʦʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ; 

 

Å ʇʊʂ çʇʦʪʦʢè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ; 

 

Å ʇʊʂ çʂʦʥʪʫʨ-ʉʀɼè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʞʠʤʘʤʠ 

ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʣʠʥʠʡ. 

 

ʇʝʨʚʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 

 

Å ɼʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ, ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʚʣʝʥʠʷ çʂʕʈ-ɸʀʇè 

Å ɼʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ ʠ ʜʘʪʯʠʢʠ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʚʣʝʥʠʷ çʂʕʈ-ɸʀè 

 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʯʘʩʪʦʪʳ 

 

Å ɺʳʩʦʢʦʚʦʣʴʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ çRu-Drive VFDè 

Å ʏʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ çRu-Drive VFDè ʚ ʢʦʥʪʝʡʥʝʨʥʦʤ ʠʩʧʦʣʥʝʥʠʠ 

 

ʂʦʤʧʣʝʢʪʥʳʝ ʥʘʩʦʩʥʳʝ ʫʩʪʘʥʦʚʢʠ 

 

ʂʦʤʧʣʝʢʪʥʳʝ ʥʘʩʦʩʥʳʝ ʫʩʪʘʥʦʚʢʠ çʇʦʪʦʢ ʂʅʋè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʪʦʧʣʝʥʠʷ, 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʦʜʧʠʪʢʠ ʢʦʪʣʦʚ. 

 

ɿʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ 

 
Å ɿʘʪʚʦʨʳ ʜʠʩʢʦʚʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʵʢʩʣʫʘʪʘʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʮʝʭʦʚ 

ʭʠʤʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʊʕʉ, ʊʕʎ, ɻʈʕʉ, ʢʨʦʤʝ ʢʨʠʩʪʘʣʣʠʟʫʶʱʠʭʩʷ ʠ ʧʦʣʠʤʝʨʠʟʫʶʱʠʭʩʷ ʩʨʝʜ; 

 

Å ɿʘʜʚʠʞʢʠ ʢʣʠʥʦʚʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 

ʚʦʜʳ ʠ ʧʘʨʘ. 
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ʂɸʏɽʉʊɺʆ 

ʉʝʨʪʠʬʠʢʘʪ ʀʉʆ 9001:2008 

 
ʂʦʤʧʘʥʠʷ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ. 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʙʦʪʘʤ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʨʘʙʦʪʘʤ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʠʥʞʝʥʝʨʥʳʤ ʠʟʳʩʢʘʥʠʷʤ ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ ʀʉʆ 9001-2008 (ʀʉʆ 9001:2008). 

ʂʦʤʧʘʥʠʠ ʚʳʜʘʥ ʩʝʨʪʠʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ˉʈʆʉʉ RU.ʌʂ49.ʂ00085 ʦʪ 26.07.2010 ʛ. 

 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʉʈʆ ʈʅʇ çʉʦʜʨʫʞʝʩʪʚʦ ʩʪʨʦʠʪʝʣʝʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè 

 

ʂʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʈʅʇ çʉʦʜʨʫʞʝʩʪʚʘ ʩʪʨʦʠʪʝʣʝʡ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥè ʠ ʦʙʣʘʜʘʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ˉ ʉʈʆʉ-014-0265.1 - 1658099230-04122009 ʦʪ 04.12.2009 ʛ. ʦ 

ʜʦʧʫʩʢʝ ʢ ʨʘʙʦʪʘʤ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: ʉʈʆ-ʉ-014-

23062009. 

 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʉʈʆ ʅʇ çʕ.ʉ.ʇ.è 

 
ʂʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʅʇ çʆʙʲʝʜʠʥʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

çʕʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʝʪʝʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ʠ ʦʙʣʘʜʘʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ˉ0065-01-10 ʦʪ 18.01.2010 ʛ. ʦ 

ʜʦʧʫʩʢʝ ʢ ʨʘʙʦʪʘʤ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

ʉʊʈʋʂʊʋʈɸ 
 
çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè ʚʭʦʜʠʪ ʚ ʢʦʤʧʘʥʠʶ çʂʕʈ-

ʀʥʞʠʥʠʨʠʥʛè (ʛ. ʂʘʟʘʥʴ). 

 

çʂʕʈ-ʀʥʞʠʥʠʨʠʥʛè 
ʆʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʧʘʥʠʡ ʈʦʩʩʠʠ. ʉʬʝʨʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʬʫʥʢʮʠʡ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʦʜʨʷʜʯʠʢʘ, ʢʦʤʧʣʝʢʩʥʳʝ ʫʩʣʫʛʠ ʚ 

ʦʙʣʘʩʪʠ ʠʥʞʠʥʠʨʠʥʛʘ. 

ʂʦʤʧʘʥʠʷ çʂʕʈ-ʀʥʞʠʥʠʨʠʥʛè ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʠʣʠʘʣʘʤʠ: 

 

çʊʘʪʅʀʇʀʵʥʝʨʛʦʧʨʦʤè 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʟʳʩʢʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ 

ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

 

çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè 
ʀʥʞʝʥʝʨʥʘʷ ʢʦʤʧʘʥʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (ɸʉʋ ʊʇ), ʘ ʪʘʢʞʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ʀʎ çʕʥʝʨʛʦʧʨʦʛʨʝʩʩè 
ʀʥʞʝʥʝʨʥʳʡ ʮʝʥʪʨ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʢʦʤʧʣʝʢʩʥʫʶ ʠʥʞʝʥʝʨʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

 

çʂʕʈ-ʅʘʣʘʜʢʘè 

ʀʥʞʝʥʝʨʥʘʷ ʢʦʤʧʘʥʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʭ ʠ ʨʝʞʠʤʥʦ-ʥʘʣʘʜʦʯʥʳʭ ʠʩʧʳʪʘʥʠʷʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

çʂʕʈ-ʀʥʞʠʥʠʨʠʥʛè ʧʦʩʪʨʦʝʥ ʥʘ ʧʨʠʥʮʠʧʘʭ: 

Å ɽʜʠʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ; 

Å ɻʠʙʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ; 

Å ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʬʠʣʠʘʣʦʚ; 

Å ʈʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

 

ʏʠʩʣʝʥʥʦʩʪʴ çʂʕʈ-ʀʥʞʠʥʠʨʠʥʛè ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 1000 ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʨʝʜʧʨʠʷʪʠʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

çʂʕʈ-ʍʦʣʜʠʥʛʘè (www.ker.ru). 
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ʉʊʈʋʂʊʋʈɸ 

 
ɻʦʣʦʚʥʦʡ ʦʬʠʩ çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè ʥʘʭʦʜʠʪʩʷ ʚ 

ʅʘʙʝʨʝʞʥʳʭ ʏʝʣʥʘʭ, ʘ ʩʝʨʚʠʩʥʳʝ ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʂʘʟʘʥʠ, ʅʘʙʝʨʝʞʥʳʭ ʏʝʣʥʘʭ, ʅʠʞʥʝʢʘʤʩʢʝ, ɽʣʘʙʫʛʝ ʠ 

ɿʘʠʥʩʢʝ. 

 

ʆʩʥʦʚʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè 

ʷʚʣʷʶʪʩʷ: 

 
ɼʝʧʘʨʪʘʤʝʥʪ çɸʉʋ ʊʇ ʊʕʉè ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ɸʉʋ ʊʇ ʪʝʧʣʦ- ʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 
ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʜʝʧʘʨʪʘʤʝʥʪ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʤʦʥʪʘʞʝ, ʥʘʣʘʜʢʝ ʠ 

ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʝʛʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʦʙʲʝʢʪʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

 

ɼʝʧʘʨʪʘʤʝʥʪ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʧʨʠʚʦʜʳè ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʨʝʰʝʥʠʡ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

ɼʝʧʘʨʪʘʤʝʥʪ ʤʦʥʪʘʞʘ, ʨʝʤʦʥʪʘ ʠ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʤʦʥʪ, ʤʦʥʪʘʞ, 

ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʉʋ ʊʇ, ʂʀʇʠɸ, ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʛʘʟʦʚʳʭ ʙʣʦʢʦʚ çɸʤʘʢʩè, ʪʝʣʝʤʝʭʘʥʠʢʠ, ʩʠʩʪʝʤ ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛʘ. 

 

ɼʝʧʘʨʪʘʤʝʥʪ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ (ʉʆʂʈ) 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʤʦʥʪʘʞʝ, ʥʘʣʘʜʢʝ ʠ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʠ ʩʠʩʪʝʤ ʫʯʝʪʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 

(ʪʝʧʣʦ, ʚʦʜʘ, ʧʘʨ, ʛʘʟ). 

 
ʋʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʮʝʥʪʨ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ. 80% ʫʯʝʙʥʦʛʦ 

ʚʨʝʤʝʥʠ ʧʦʩʚʷʱʝʥʦ ʦʪʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ ʪʨʝʥʘʞʝʨʝ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦ 

ʦʢʦʥʯʘʥʠʠ ʦʙʫʯʝʥʠʷ ʚʳʜʘʶʪʩʷ ʩʝʨʪʠʬʠʢʘʪʳ. ʀʤʝʝʪʩʷ ʦʧʳʪ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʘʨʘʙʩʢʠʭ ʩʪʨʘʥ. 

 

 

 

 

 



  

 

 

ʈʋʂʆɺʆɼʉʊɺʆ 

 

   
 

ɸʨʘʧʦʚ ɺʘʣʝʨʠʡ ɸʥʘʪʦʣʴʝʚʠʯ 

ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

çʂʕʈ-ʀʥʞʠʥʠʨʠʥʛè 

 

ɻʨʠʛʦʨʴʝʚ ʈʦʙʝʨʪ ʀʚʘʥʦʚʠʯ 

ʊʝʭʥʠʯʝʩʢʠʡ ʜʠʨʝʢʪʦʨ 

çʂʕʈ-ʀʥʞʠʥʠʨʠʥʛè 

 

ʄʠʨʦʧʦʣʴʩʢʘʷ ɺʘʣʝʥʪʠʥʘ ʀʚʘʥʦʚʥʘ 

ʌʠʥʘʥʩʦʚʳʡ ʜʠʨʝʢʪʦʨ 

çʂʕʈ-ʀʥʞʠʥʠʨʠʥʛè 

 

 

 

 
   

 

ʂʠʤ 

ɺʣʘʜʠʤʠʨ ɹʦʨʠʩʦʚʠʯ 

ɼʠʨʝʢʪʦʨ çʂʕʈ-

ɸʚʪʦʤʘʪʠʢʘè 

 

ɻʘʣʣʷʤʦʚ 

ʀʣʴʛʠʟ ʈʘʠʩʦʚʠʯ 

ʊʝʭʥʠʯʝʩʢʠʡ ʜʠʨʝʢʪʦʨ 

çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè 

 

ʄʠʭʘʥʴ ʀʛʦʨʴ 

ɻʨʠʛʦʨʴʝʚʠʯ 

ɼʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ 

ʄʈʀʉʆ 

 

ʊʠʭʦʥʝʥʢʦ 

ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ 

ɼʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ 

ɸʉʋ ʊʇ ʊʕʉ 

 

 

 

 

    
 

ʀʜʠʷʪʫʣʠʥ ʈʘʚʠʣʴ 

ʌʘʠʣʴʝʚʠʯ 

ɼʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ 

ɸʀʇ 

 

ʂʫʟʥʝʮʦʚ ɽʚʛʝʥʠʡ 

ɼʤʠʪʨʠʝʚʠʯ 

ɼʠʨʝʢʪʦʨ 

ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʜʝʧʘʨʪʘʤʝʥʪʘ 

 

ɹʝʣʦʫʩ ɸʥʜʨʝʡ 

ɹʦʨʠʩʦʚʠʯ 

ɼʠʨʝʢʪʦʨ ʜʝʧʘʨʪʘʤʝʥʪʘ 

ʉʆʂʈ 

 

ʈʘʡʩʬʝʣʴʜ ɸʥʘʪʦʣʠʡ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ɼʠʨʝʢʪʦʨ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ  

ʚ ʛ. ʄʦʩʢʚʘ 
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ʇɽʈʉʆʅɸʃ 

 
ʂʘʜʨʦʚʳʡ ʩʦʩʪʘʚ 

 

ʏʠʩʣʝʥʥʦʩʪʴ çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè - ʦʢʦʣʦ 700 ʨʘʙʦʪʥʠʢʦʚ. 

ɹʦʣʝʝ 30% ʠʟ ʥʠʭ ʠʤʝʶʪ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, 40% ï 

ʩʨʝʜʥʝ-ʪʝʭʥʠʯʝʩʢʦʝ. 

ʂʦʩʪʷʢ ʢʦʤʧʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʚʳʰʝʜʰʠʤʠ 

ʠʟ ʈʉʇʇ çʂʘʟʕʥʝʨʛʦʅʘʣʘʜʢʘè (ʂʘʟʘʭʩʪʘʥ). ʆʧʳʪ ʨʘʙʦʪʳ 

ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 25-30 ʣʝʪ. ʈʷʜ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʤʝʶʪ ʟʚʘʥʠʝ ʢʘʥʜʠʜʘʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. 

 

ʈʘʟʚʠʪʠʝ ʧʝʨʩʦʥʘʣʘ 

 

ʅʘ ʙʘʟʝ çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè ʜʝʡʩʪʚʫʝʪ ʫʯʝʙʥʳʡ ʮʝʥʪʨ, ʢʦʪʦʨʳʡ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʚʳʰʝʥʠʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ. 

ʂʦʤʧʘʥʠʷ ʧʨʦʚʦʜʠʪ ʧʦʜʛʦʪʦʚʢʫ ʠ ʘʪʪʝʩʪʘʮʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʨʷʜʫ ʥʘʧʨʘʚʣʝʥʠʡ: 

Å ʅʘʩʪʨʦʡʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

Å ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʱʠʪʳ ʠ ʙʣʦʢʠʨʦʚʢʠ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʠ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʘ; 

Å ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʠ ʧʨʠʙʦʨʳ; 

Å ʇʨʠʙʦʨʳ ʭʠʤʢʦʥʪʨʦʣʷ; 

Å ʆʩʥʦʚʳ ʭʠʤʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʳ ʥʘ ʊʕʉ; 

Å ʆʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʊʕʉ. 

 

ʀʤʝʝʪʩʷ ʦʧʳʪ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ ʠʟ ʘʨʘʙʩʢʠʭ ʩʪʨʘʥ. ʈʘʙʦʪʥʠʢʠ ʢʦʤʧʘʥʠʠ ʪʘʢʞʝ ʧʨʦʭʦʜʷʪ ʦʙʫʯʝʥʠʝ ʚ 

ʫʯʝʙʥʳʭ ʮʝʥʪʨʘʭ Siemens, Emerson, Yokogawa ʠ ʜʨ. 

 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʚʫʟʘʤʠ 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʫʟʘʤʠ ʧʦ ʮʝʣʝʚʦʡ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʚʳʜʝʣʝʥʦ ʚ ʦʜʥʦ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʨʘʟʚʠʪʠʷ. 

çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʨʷʜʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ: 

Å ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂɻʕʋ) 

Å ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ (ʂɻʊʋ-ʂɸʀ) 

Å ʂʘʟʘʥʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ 

 

ɽʞʝʛʦʜʥʦ ʩʪʫʜʝʥʪʳ ʵʪʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʧʨʦʭʦʜʷʪ ʧʨʘʢʪʠʢʫ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè. ʇʦ 

ʝʸ ʟʘʚʝʨʰʝʥʠʠ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʦʩʪʘʝʪʩʷ ʚ ʢʦʤʧʘʥʠʠ ʠ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʤʧʘʥʠʷ ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʩʥʘʱʝʥʠʠ ʠʥʩʪʠʪʫʪʦʚ. ʊʘʢ, ʚ ʂɻʕʋ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʥʘ ʢʘʬʝʜʨʫ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚ ʧʝʨʝʜʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʥʘʞʝʨʳ ʧʦ ʥʘʩʪʨʦʡʢʘʤ ʉɸʈ ʧʠʪʘʥʠʷ ʢʦʪʣʘ ʠ ʧʝʨʝʛʨʝʪʦʛʦ ʧʘʨʘ. 

 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè 

 

ʋʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ 
(ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʝʢʪʦʚ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʩʣʫʞʙ, ʤʘʩʪʝʨʘ) 
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(ʢʦʥʩʪʨʫʢʪʦʨʳ, ʥʘʣʘʜʯʠʢʠ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ, 

ʧʨʦʛʨʘʤʤʠʩʪʳ, ʪʝʭʥʠʢʠ) 
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(ʵʣʝʢʪʨʦʩʣʝʩʘʨʠ, ʵʣʝʢʪʨʦʤʦʥʪʸʨʳ, 

ʵʣʝʢʪʨʦʩʚʘʨʱʠʢʠ, ʵʣʝʢʪʨʦʛʘʟʦʩʚʘʨʱʠʢʠ) 
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ɿɸʂɸɿʏʀʂʀ 

 
ʕʥʝʨʛʝʪʠʢʘ (ʛʝʥʝʨʠʨʫʶʱʠʝ ʢʦʤʧʘʥʠʠ) 

 
Å ʆɸʆ çʊʘʪʵʥʝʨʛʦè 

Å ʆɸʆ çɹʘʰʢʠʨʵʥʝʨʛʦè 

Å ʆɸʆ çʄʦʩʵʥʝʨʛʦè 

Å ʆɸʆ çʆɻʂ-1è 

Å ʆɸʆ çʆɻʂ-3è 

Å ʆɸʆ çʆɻʂ-4è 

Å ʆɸʆ çʊɻʂ-1è 

Å ʆɸʆ çʂʚʘʜʨʘè (ʊɻʂ-4) 

Å ʆɸʆ çʊɻʂ-5è 

Å ʆɸʆ çʊɻʂ-6è 

Å ʆɸʆ çʊɻʂ-11è 

Å ʆɸʆ çʊɻʂ-16è 

Å ʆɸʆ çʈʫʩɻʠʜʨʦè 

Å ʊʆʆ çʕʢʠʙʘʩʪʫʟʩʢʘʷ ɻʈʕʉ-1è 

(ʂʘʟʘʭʩʪʘʥ) 

Å ɸʆ çɽʕʂè (ʂʘʟʘʭʩʪʘʥ) 

Å TOO çʄɸʕʂ-ʂʘʟʘʪʦʤʧʨʦʤè (ʂʘʟʘʭʩʪʘʥ) 

Å ɸʆ çɸʣʕʉè (ʂʘʟʘʭʩʪʘʥ) 

Å ɸʆ çAES ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʘʷ ʊʕʎè 

(ʂʘʟʘʭʩʪʘʥ) 

Å ʈʋʇ çɻʨʦʜʥʦʵʥʝʨʛʦè (ɹʝʣʘʨʫʩʴ) 

Å ʆʆʆ çɺʦʩʪʦʢʵʥʝʨʛʦè (ʋʢʨʘʠʥʘ) 

Å ʊʕʉ çʅʘʜʞʠʙʠʷè (ʀʨʘʢ) 

 

ʕʥʝʨʛʝʪʠʢʘ (ʩʝʪʝʚʳʝ ʢʦʤʧʘʥʠʠ) 

 
Å ʂʘʟʘʥʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

Å ɸʣʴʤʝʪʴʝʚʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

Å ɹʫʛʫʣʴʤʠʥʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

Å ɹʫʠʥʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

Å ɽʣʘʙʫʞʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

Å ʅʠʞʥʝʢʘʤʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

Å ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

Å ʇʨʠʚʦʣʞʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

Å ʏʠʩʪʦʧʦʣʴʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

Å ʉʘʤʘʨʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ 

 

ʅʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ 

 
Å ʆɸʆ ʅʂ çʈʦʩʥʝʬʪʴè 

Å ʆɸʆ çʃʫʢʦʡʣè 

Å ʆɸʆ çʊʘʥʝʢʦè 

Å ʆɸʆ çʅʦʚʦʩʠʙʠʨʩʢʥʝʬʪʝʛʘʟè (ʊʅʂ-ɺʈ) 

Å ʅɻɼʋ çɸʣʴʤʝʪʴʝʚʩʢʥʝʬʪʴè (ʆɸʆ çʊʘʪʥʝʬʪʴè) 

Å ʅɻɼʋ çɼʞʘʣʠʣʴʥʝʬʪʴè (ʆɸʆ çʊʘʪʥʝʬʪʴè) 

Å ʅɻɼʋ çʗʤʘʰʥʝʬʪʴè (ʆɸʆ çʊʘʪʥʝʬʪʴè) 

Å ʆɸʆ çʅʠʞʥʝʢʘʤʩʢʥʝʬʪʝʭʠʤè 

Å ʆɸʆ çʅʠʞʥʝʢʘʤʩʢʪʝʭʫʛʣʝʨʦʜè 

Å ʆɸʆ çʅʠʞʥʝʢʘʤʩʢʰʠʥʘè 

 

ɾʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ 

 
Å ɿɸʆ çʏʝʣʥʳʚʦʜʦʢʘʥʘʣè 

Å ʄʋʇ çɽʣʘʙʫʛʘ-ɺʦʜʦʢʘʥʘʣè 

 
Å ʆɸʆ çʄʦʩʢʦʚʩʢʘʷ ʦʙʲʝʜʠʥʝʥʥʘʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷè 

Å ʆɸʆ çʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʘʷ ʪʝʧʣʦʩʝʪʝʚʘʷ  

ʢʦʤʧʘʥʠʷè 

Å ʆɸʆ çʂʘʟʘʥʩʢʘʷ ʪʝʧʣʦʩʝʪʝʚʘʷ ʢʦʤʧʘʥʠʷè 

Å ʆɸʆ çʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡè 

Å ʆɸʆ çɸʣʴʤʝʪʴʝʚʩʢʠʝ ʪʝʧʣʦʚʳʝ ʩʝʪʠè 

Å ʆɸʆ çɿʝʣʝʥʦʜʦʣʴʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡè 

Å ʆɸʆ çʂʘʟʵʥʝʨʛʦè (ʛ. ʂʘʟʘʥʴ) 

Å ʆɸʆ çɺʂʠʕʍè (ʛ. ʅʠʞʥʝʢʘʤʩʢ) 

Å ʄʋʇ ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ 

çʉʣʫʞʙʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷè 

 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ 

 

Å ʆɸʆ çʂʘʤɸɿè 

Å Sollers 

Å ʆɸʆ çʂʘʟʘʥʩʢʠʡ ʚʝʨʪʦʣʝʪʥʳʡ ʟʘʚʦʜè 

Å ʎʝʥʪʨʘʣʴʥʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ 

ʨʝʤʦʥʪʥʳʝ ʟʘʚʦʜʳ 

Å ʆɸʆ çʈʀɸʊè 

 

ʄʝʪʘʣʣʫʨʛʠʷ 

 
Å ʆɸʆ çʅʦʚʦʣʠʧʝʮʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ 

ʢʦʤʙʠʥʘʪè 

Å ʉʪʘʣʝʣʠʪʝʡʥʳʡ ʟʘʚʦʜ çʇʘʢʩʪʠʣè (ʇʘʢʠʩʪʘʥ) 

Å ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜ 

(ʉʦʶʟ ʄʴʷʥʤʘ-ɹʠʨʤʘ) 

 

ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

 
Å ʆɸʆ çʊʘʪʩʧʠʨʪʧʨʦʤè 

Å ʆɸʆ çɿʘʠʥʩʢʠʡ ʩʘʭʘʨè 

Å ʆʆʆ çʏʝʣʥʳ-ɹʨʦʡʣʝʨè 

 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

 

Å ʆɸʆ çɸʵʨʦʧʦʨʪ çɹʝʛʠʰʝʚʦè 

Å ʆɸʆ çɻʠʧʨʦʪʨʘʥʩʤʦʩʪè 

 

ʎʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

 
Å ʆɸʆ çʄʘʨʠʡʩʢʠʡ ʎɹʂè 

Å ɿɸʆʨ çʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʠʡ ʂɹʂè 
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ʇɸʈʊʅɪʈʓ 

 
ʄʠʨʦʚʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

 

Å Siemens 

Å Emerson 

Å Yokogawa 

Å Schneider Electric 

Å ABB 

 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

 

Å ʅʇʌ çʂʨʫʛè 

Å ɿɸʆ çɺʦʣʤʘʛè 

Å ʅʇʆ çɺʠʙʨʦʙʠʪè 

Å ʅʇʇ çɹʠʦʪʝʭʧʨʦʛʨʝʩʩè 

Å ʅʇʇ çʕʂʈɸè 

Å ʆɸʆ çʖɻ-ʉʀʉʊɽʄɸ ʧʣʶʩè 

Å ʅʊʎ çɸʈɻʆè 

Å ɿɸʆ çɺɿʃɪʊè 

Å ITV 

 

ʀʥʞʠʥʠʨʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ 

(EPM-, EPC-ʢʦʥʪʨʘʢʪʦʨʳ) 

 

Å ʆʆʆ çʋʂ çʂʕʈ-ʍʦʣʜʠʥʛè 

Å ʆʆʆ çʀʅɺʕʅʊè 

Å ʆɸʆ çɽ4-ʉʠʙʢʦʪʝʩè 

Å ɿɸʆ çʉʝʘʣʪʝʢè 

Å ʆɸʆ çʀʥʞʝʥʝʨʥʳʡ ʮʝʥʪʨ  

ʵʥʝʨʛʝʪʠʢʠ ʋʨʘʣʘè 

 

 

ʇʨʦʝʢʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

 

Å ʆɸʆ çʆʙʲʝʜʠʥʝʥʠʝ ɺʅʀʇʀʵʥʝʨʛʦʧʨʦʤè 

Å ʆɸʆ çɺʅʀʇʀʥʝʬʪʴè 

Å ʆʆʆ çʊʘʪʅʀʇʀʵʥʝʨʛʦʧʨʦʤè 

Å ʌɻʋʇ çɺʅʀʀʄ ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘè 

Å ʆɸʆ çɺʅʀʀʈè 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʚʫʟʳ 

 

Å ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

Å ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂɻʕʋ) 

Å ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ (ʂɻʊʋ-ʂɸʀ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

ɺɽɼʋʑʀɽ ʇʈʆɽʂʊʓ  

ʕʥʝʨʛʝʪʠʢʘ  

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʠ ʤʦʱʥʦʩʪʠ 

(ʉɸʈʏʄ) 11 ʵʥʝʨʛʦʙʣʦʢʦʚ ʤʦʱʥʦʩʪʴʶ 200 

ʄɺʪ ʥʘ ɿʘʠʥʩʢʦʡ ɻʈʕʉ (ʆɸʆ 

çɻʝʥʝʨʠʨʫʶʱʘʷ ʢʦʤʧʘʥʠʷè) 

ʉɸʈʏʄ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʯʘʩʪʠʷ 

ʵʥʝʨʛʦʙʣʦʢʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʘʩʪʦʪʳ ʠ 

ʤʦʱʥʦʩʪʠ ʥʘ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ 

ʙʣʦʯʥʦʛʦ ʪʠʧʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʨʘʙʦʪ ʧʦʣʫʯʝʥʳ ʩʝʨʪʠʬʠʢʘʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ ʉʆ-ʎɼʋ ɽʕʉ ʈʦʩʩʠʠ. 

ʈʝʟʫʣʴʪʘʪ: ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʵʥʝʨʛʦʙʣʦʢʦʚ ʥʘ 

ʨʳʥʢʝ ʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʩ 2011 ʛ. 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ 6 ʵʥʝʨʛʦʙʣʦʢʦʚ ʤʦʱʥʦʩʪʴʶ 500 

ʄɺʪ ʥʘ ʕʢʠʙʘʩʪʫʟʩʢʦʡ ɻʈʕʉ-1 (ʂʘʟʘʭʩʪʘʥ) ʩ 

ʚʥʝʜʨʝʥʠʝʤ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ ɸʉʋ ʊʇ 

ʉʦʚʨʝʤʝʥʥʘʷ ɸʉʋ ʊʇ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʵʥʝʨʛʦʙʣʦʢʦʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʨʘʙʦʪʘʶʱʠʭ 

ʥʘ ʤʘʟʫʪʝ ʠ ʫʛʣʝ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çOvationè (Emerson) ʚʥʝʜʨʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ 

ɸʉʋ ʊʇ ʵʥʝʨʛʦʙʣʦʢʘ. 

ʈʝʟʫʣʴʪʘʪ: ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʙʣʦʢʦʤ 

ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʧʣʦʚʦʡ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ. 

 

ɸʉʋ ʊʇ ʛʘʟʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʤʦʱʥʦʩʪʴʶ 50 ʄɺʪ ʥʘ ʂʘʟʘʥʩʢʦʡ ʊʕʎ-1 

(ʆɸʆ çɻʝʥʝʨʠʨʫʶʱʘʷ ʢʦʤʧʘʥʠʷè) 

ɸʉʋ ʊʇ ɻʊʋ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʛʘʟʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ: 

ʛʘʟʦʪʫʨʙʠʥʥʳʤ ʜʚʠʛʘʪʝʣʝʤ, ʢʦʪʣʦʤ-

ʫʪʠʣʠʟʘʪʦʨʦʤ, ʜʦʞʠʤʥʳʤ ʛʘʟʦʚʳʤ 

ʢʦʤʧʨʝʩʩʦʨʦʤ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ 

ʯʘʩʪʴʶ ɻʊʋ. 

ɻʊʋ ʦʩʥʘʱʝʥʘ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʇʊʂ çOvationè (Emerson). 

ʈʝʟʫʣʴʪʘʪ: ʘʚʪʦʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

ʫʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʤ ʪʦʧʣʠʚʘ 

ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ; ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʛʨʫʧʧʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʟʘʧʫʩʢ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʩʝʪʴ). 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʪʣʦʚ ʠ ʪʫʨʙʠʥ ʥʘ ʂʘʟʘʥʩʢʦʡ 

ʊʕʎ-1, ʂʘʟʘʥʩʢʦʡ ʊʕʎ-2, ʂʘʟʘʥʩʢʦʡ ʊʕʎ-3, 

ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʦʡ ʊʕʎ, ʊʕʎ-2 ʛ. ɸʢʪʘʫ 

 

ʇʦʣʥʦʤʘʩʰʪʘʙʥʘʷ ɸʉʋ ʊʇ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʢʦʪʣʦʚ ʠ ʪʫʨʙʠʥ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. 

ɺʩʝ ʚʥʝʜʨʝʥʥʳʝ ɸʉʋ ʊʇ ʧʦʩʪʨʦʝʥʳ ʥʘ ʙʘʟʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʇʊʂ: çOvationè (Emerson), çPCS 

7è (Siemens), çʂʈʋɻ-2000è (ʅʇʌ çʂʈʋɻè). 

ʈʝʟʫʣʴʪʘʪ: ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʣʦʤ ʠ ʪʫʨʙʠʥʦʡ ʩ 

ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʧʣʦʚʦʡ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ. 

 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʦʟʞʠʛʘ 

ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ ʥʘ ʉʤʦʣʝʥʩʢʦʡ ɻʈʕʉ, 

ɺʝʨʭʥʝʪʘʛʠʣʴʩʢʦʡ ɻʈʕʉ ʠ ɿʘʠʥʩʢʦʡ ɻʈʕʉ 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʦʟʞʠʛʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ 

ʢʦʪʣʦʘʛʨʝʛʘʪʘ. ɺʩʝ ʚʥʝʜʨʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʦʟʞʠʛʘ ʨʝʘʣʠʟʦʚʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʚʳʭ ʙʣʦʢʦʚ çɸʄɸʂʉè ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

çOvationè (Emerson) ʠ çPCS 7è (Siemens). 

ʈʝʟʫʣʴʪʘʪ: ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʘʟʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʧʨʘʚʠʣʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ 

ʛʘʟʦʧʦʪʨʝʙʣʝʥʠʷ. 

 

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʊʕʎ-2 ʛ. ɸʢʪʘʫ, ʅʘʙʝʨʝʞʥʦ-

ʯʝʣʥʠʥʩʢʦʡ ʊʕʎ, ʅʠʞʥʝʢʘʤʩʢʦʡ ʊʕʎ-1 

ʉʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʨʝʙʫʝʤʫʶ ʪʦʯʥʦʩʪʴ, 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʧʝʨʩʦʥʘʣʫ ʦʧʝʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʫʣʫʯʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʇʊʂ: 

çOvationè (Emerson) ʠ çPCS 7è (Siemens). 

ʈʝʟʫʣʴʪʘʪ: ʚʥʝʜʨʝʥʠʝ ʀʀʉ, ʢʨʦʤʝ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʩʠʩʪʝʤʳ ʠ ʥʘʨʘʱʠʚʘʥʠʷ ʬʫʥʢʮʠʡ (ʥʘʧʨʠʤʝʨ, 

ʨʝʘʣʠʟʘʮʠʷ ɸʉʈ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ˉ1 ʊʕʎ-2 ʛ. 

ɸʢʪʘʫ ʥʘ ʙʘʟʝ ʚʥʝʜʨʝʥʥʦʡ ʀʀʉ). 
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ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʦʩʥʦʚʥʦʛʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʆɸʆ çʄʦʩʵʥʝʨʛʦè 

 çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè ʧʨʠʥʷʣʘ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘ ʊʕʎ-17 ʠ ʊʕʎ-23 ʛ. ʄʦʩʢʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ 

ʊʕʎ-17 ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʵʥʝʨʛʦʙʣʦʢʘ ʩʪ.ˉ4: ʟʘʤʝʥʝʥ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ 

ʫʩʪʘʨʝʚʰʠʡ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨ ʊ-100-2 ʩ 

ʵʣʝʢʪʨʦʤʘʰʠʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚʦʟʙʫʞʜʝʥʠʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʡ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨ ʊɿʌʇ-110-2ʄʋɿ 

ʤʦʱʥʦʩʪʴʶ 110 ʄɺʪ ʚ ʢʦʤʧʣʝʢʪʝ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʦʡ ʪʠʨʠʩʪʦʨʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ. 

 
ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʚʳʢʣʶʯʘʪʝʣʝʡ 35-220 ʢɺ ʇʉ 

çɹʫʛʫʣʴʤʘ-500è (ɹʫʛʫʣʴʤʠʥʩʢʠʝ ʵʣʝʢʪʨʠʯʝʩ-

ʢʠʝ ʩʝʪʠ) 

ʅʘ ʇʉ çɹʫʛʫʣʴʤʘ-500è ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ 

ʟʘʤʝʥʝ ʚʦʟʜʫʰʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ 220 ʢɺ ʥʘ 

ʵʣʝʛʘʟʦʚʳʝ. ʇʨʦʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʜʚʫʭ ʷʯʝʝʢ 

ï çɺʃ-220 ʢɺ ɹʫʛʫʣʴʤʘ ï ʇʠʩʴʤʷʥʢʘè ʠ çɺʃ ï 220 

ʢɺ ɹʫʛʫʣʴʤʘ ï ɸʙʜʨʘʭʤʘʥʦʚʦè. ʂʨʦʤʝ ʨʘʙʦʪ ʧʦ 

ʟʘʤʝʥʝ ʚʦʟʜʫʰʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʚʳʧʦʣʥʝʥ 

ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʪʨʝʭ ʷʯʝʝʢ ʆʈʋ - 220 ʢɺ. ʆʥ 

ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʢʘʧʨʝʤʦʥʪ ʚʦʟʜʫʰʥʳʭ 

ʚʳʢʣʶʯʘʪʝʣʝʡ ɺɺɹ-220 ʠ ʨʘʟʲʝʜʠʥʠʪʝʣʝʡ ʈʅɼɿ-

220 ʠ ʜʚʫʭ ʷʯʝʝʢ ʆʈʋ - 35 ʢɺ. 

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʛʣʘʚʥʦʡ ʩʭʝʤʳ ʂʘʟʘʥʩʢʦʡ ʊʕʎ-

2 (ʆɸʆ çɻʝʥʝʨʠʨʫʶʱʘʷ ʢʦʤʧʘʥʠʷè) 

ɼʣʷ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʛ. ʂʘʟʘʥʠ, ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʛʣʘʚʥʦʡ ʩʭʝʤʳ 

ʂʘʟʘʥʩʢʦʡ ʊʕʎ-2. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʝʥʘ: 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʆʈʋ-35 ʩ ʟʘʤʝʥʦʡ ʷʯʝʝʢ 35 ʢɺ ʥʘ 

ʷʯʝʡʢʠ 110 ʢɺ ʩ ʤʦʥʪʘʞʦʤ ʵʣʝʛʘʟʦʚʳʭ 

ʚʳʢʣʶʯʘʪʝʣʝʡ ɺʕɹ-110-2000-50; ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʜʚʫʭ ɺʃ-35 ʢɺ ʇʉ çʃʝʥʠʥʩʢʘʷè ʥʘ ʂʃ-110 ʢɺ ʠʟ 

ʩʰʠʪʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ; ʨʝʢʦʥʩʪʨʫʢʮʠʷ ɼɿʐ-110 ʩ 

ʤʦʥʪʘʞʦʤ ʥʦʚʳʭ ʧʘʥʝʣʝʡ. 

 

ʊʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ 

ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʦʡ ʊʕʎ (ʅʀʆʂʈ) 

ʅʘ ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʦʡ ʊʕʎ ʚ ʥʝʡʪʨʘʣʷʭ 

ʙʣʦʯʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʊ-3, ʊ-4, ʊ-6, ʊ-7 ʠ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ɸʊ-5, ɸʊ-8 ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ 

ʦʪʢʣʶʯʘʝʤʳʭ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʪʦʢʦʚ ʂɿ ʠ ʫʜʘʨʥʳʭ 

ʪʦʢʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩʤʦʥʪʠʨʦʚʘʥʳ 

ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʊʆʋ-ʅ-110. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʜʝʣʝʥʠʡ, ʩʝʪʠ ʊʆʋ 

ʦʙʣʘʜʘʶʪ ʪʘʢʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʢʘʢ: 

ʙʝʟʠʥʝʨʮʠʦʥʥʦʩʪʴ ʜʝʡʩʪʚʠʷ, ʦʛʨʘʥʠʯʝʥʠʝ ʫʜʘʨʥʳʭ 

ʪʦʢʦʚ ʢ.ʟ. ʚ 1,5-2,5 ʨʘʟʘ, ʦʛʨʘʥʠʯʝʥʠʝ ʦʧʘʩʥʳʭ 

ʩʢʚʦʟʥʳʭ ʪʦʢʦʚ ʢ.ʟ. ʚ ʦʙʤʦʪʢʘʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʚ 

1,2-1,4 ʨʘʟʘ. 

 

 

ʇʨʠʤʝʥʝʥʠʝ ʊʆʋ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʘ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʚʝʣʠʯʠʥʫ ʨʘʟʛʨʫʟʢʠ ʪʫʨʙʠʥʳ, 

ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ 

20-40%, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʝʞʩʠʩʪʝʤʥʳʭ ʩʚʷʟʝʡ ʜʦ 25%. 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʛʝʥʝʨʘʪʦʨʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ 

ɺɺɻ-20 ʩ ʟʘʤʝʥʦʡ ʈɿɸ ʥʘ ʅʠʞʥʝʢʘʤʩʢʦʡ ɻʕʉ 
ʅʘ ʅʠʞʥʝʢʘʤʩʢʦʡ ɻʕʉ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ 4-ʭ ʫʢʨʫʧʥʝʥʥʳʭ ʙʣʦʢʦʚ ʩ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʙʣʦʯʥʦʤʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ 2-ʭ 

ʧʘʨ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʦʚ ʯʝʨʝʟ ʚʦʟʜʫʰʥʳʝ 

ʚʳʢʣʶʯʘʪʝʣʠ ʪʠʧʘ ɺɺɻ-20. ɺ ʩʚʷʟʠ ʩ ʤʦʨʘʣʴʥʳʤ 

ʠ ʬʠʟʠʯʝʩʢʠʤ ʠʟʥʦʩʦʤ ʫʢʘʟʘʥʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʳʭ ʨʝʞʠʤʘʭ (ʯʠʩʣʦ 

ʢʦʤʤʫʪʘʮʠʡ ʚ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 500) ʙʳʣʘ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʤʝʥʘ ɺɺɻ-20 ʥʘ ʵʣʝʛʘʟʦʚʳʝ. 

ɺ 2008 ʛʦʜʫ ʨʝʘʣʠʟʦʚʘʥ ʧʝʨʚʳʡ ʧʨʦʝʢʪ ʧʦ ʟʘʤʝʥʝ 

ʜʚʫʭ ʛʝʥʝʨʘʪʦʨʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʟʘʤʝʥʦʡ ʟʘʱʠʪ ʥʘ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ. 

 
ʄʦʜʝʨʥʠʟʘʮʠʷ ʂʈʋ ï 6 ʢɺ ʥʘ 

ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʦʡ ʊʕʎ 
ʄʦʜʝʨʥʠʟʘʮʠʷ ʂʈʋ ï 6ʢɺ ʩʝʢ. 2ʈɸ, ɹ ʠ 4ʈɸ, ɹ 

ʚʢʣʶʯʘʝʪ: 

Å ʟʘʤʝʥʫ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʠʭ 

ʤʘʩʣʷʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ɺʄʇʕ-10 ʥʘ 

ʚʘʢʫʫʤʥʳʝ ɺɹʕ-10-31,5/630 (1000, 1600) ʋʍʃ-2; 

Å ʟʘʤʝʥʫ ʘʧʧʘʨʘʪʫʨʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʨʝʣʝ ʥʘ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʫʶ ʘʧʧʘʨʘʪʫʨʫ ʪʠʧʘ SPAC 810, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʟʘʱʠʪ. 

ɼʣʷ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʠ ʩʙʦʨʥʳʭ ʰʠʥ 6 ʢɺ ʦʪ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʦʛʨʘʥʠʯʠʪʝʣʠ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʆʇʅ-6. 

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ ʦʪʢʨʳʪʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʦʡ, 

ʩʤʦʥʪʠʨʦʚʘʥʘ ʫʩʪʘʥʦʚʢʘ ʜʫʛʦʚʦʡ ʟʘʱʠʪʳ ʩ 

ʙʣʦʢʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʜʫʛʦʚʳʭ ʟʘʤʳʢʘʥʠʡ çɼʫʛʘ-

0è.



  

 

 

ɺɽɼʋʑʀɽ ʇʈʆɽʂʊʓ

ʅʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ɸʉʋʕ ʂʦʤʧʣʝʢʩʘ 

ʅʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʠ 

ʅʝʬʪʝʭʠʤʠʯʝʩʢʠʭ ʟʘʚʦʜʦʚ ʚ ʛ. ʅʠʞʥʝʢʘʤʩʢ 

(ʆɸʆ çʊɸʅɽʂʆè) 

ʉʠʩʪʝʤʘ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʂʦʤʧʣʝʢʩʘ 

ʚʢʣʶʯʘʝʪ: ʧʘʨʦ-, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʘ ʪʘʢʞʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ɸʉʋʕ). 

ɺ ʧʨʦʝʢʪ ʚʦʰʣʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʥʘ 

ʙʘʟʝ ʨʘʟʨʘʙʦʪʦʢ çʂʕʈ-ɸʚʪʦʤʘʪʠʢʘè, ʘ ʪʘʢʞʝ 

ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʘʥʠʠ Siemens. 

ʈʝʟʫʣʴʪʘʪ: ʨʘʟʨʘʙʦʪʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʂʦʤʧʣʝʢʩʘ - ʩ ʫʯʸʪʦʤ 

ʧʦʵʪʘʧʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʚʦʜʘ ʦʙʲʝʢʪʦʚ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʆɸʆ 

çʅʠʞʥʝʢʘʤʩʢʪʝʭʫʛʣʝʨʦʜè 
ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʚʦʟʙʫʞʜʝʥʠʷ 

ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ ʊɻ-1,2 ʪʠʧʘ ʐʉɺ-3 ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʣʘ ʨʝʞʠʤ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʫʢʘʟʘʥʥʳʭ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. ɼʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ 

ʙʳʣʘ ʩʤʦʥʪʠʨʦʚʘʥʘ ʥʘʜʝʞʥʘʷ ʩʠʩʪʝʤʘ 

ʚʦʟʙʫʞʜʝʥʠʷ - ʙʝʩʱʝʪʦʯʥʘʷ, ʜʠʦʜʥʘʷ, ʮʠʬʨʦʚʘʷ 

ʪʠʧʘ çUNITROL 1000è ʢʦʤʧʘʥʠʠ ABB 

(ʐʚʝʡʮʘʨʠʷ). 

 

ɾʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ 

 

ɸʥʘʣʠʟ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʚʳʰʝ 800 

ʮʝʥʪʨʘʣʴʥʳʭ ʪʝʧʣʦʚʳʭ ʧʫʥʢʪʦʚ ʛ. ʄʦʩʢʚʘ 

(ʆɸʆ çʄʆʕʂè) 
ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʊʇ. 

ʈʝʟʫʣʴʪʘʪ: ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʨʠʚʦʜʦʚ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʫʟʣʦʚ ʫʯʸʪʘ ʪʝʧʣʘ ʠ 

ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ 630 ʞʠʣʳʭ ʜʦʤʘʭ ʛ. 

ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ 

ɺʥʝʜʨʝʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ, ʚʦʜʳ, ʛʘʟʘ. 

ɿʘ ʜʘʥʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʧʘʥʠʷ ʫʜʦʩʪʦʝʥʘ 

ʜʠʧʣʦʤʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʪʦʨʛʦʚʣʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʥʘ ʢʦʥʢʫʨʩʝ 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʡ. 

 

 

ʈʝʟʫʣʴʪʘʪ: ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦ- ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ɾʂʍ, 

ʨʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʦʪʨʝʙʣʝʥʠʷ 

ʪʝʧʣʘ. 

 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 
 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ ʨ. ɺʦʣʛʘ ʚ ʛ. 

ɺʦʣʛʦʛʨʘʜ (ʆɸʆ çɺʦʣʛʦʤʦʩʪè) 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ 

ʧʣʘʪʬʦʨʤʘ ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʨʦʟʥʝʥʥʳʝ ʩʠʩʪʝʤʳ ʚ 

ʩʦʛʣʘʩʦʚʘʥʥʦ ʨʘʙʦʪʘʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʇʣʘʪʬʦʨʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʩʠʩʪʝʤʳ: 

ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʦʭʨʘʥʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, ʦʧʦʚʝʱʝʥʠʷ ʠ 

ʵʚʘʢʫʘʮʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʣʦʢʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʩʝʪʝʡ. 

ʈʝʟʫʣʴʪʘʪ: ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ. 

 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ 

 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʪʝʥʜʦʚ ʠʩʧʳʪʘʥʠʷ 

ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʚ ʆɸʆ 

çʂɸʄɸɿè 
ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪʘʤʠ çʂʕʈ-

ɸʚʪʦʤʘʪʠʢʘè ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ çʂʦʥʪʫʨ-ʉʠʜè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʣʠʥʠʡ.  

çʂʦʥʪʫʨ-ʉʀɼè ʧʦʩʪʨʦʝʥ ʥʘ ʙʘʟʝ ʯʘʩʪʦʪʥʦ-

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʨʠʚʦʜʘ, ʩ ʬʫʥʢʮʠʝʡ 

ʨʝʢʫʧʝʨʘʮʠʠ (ʚʦʟʚʨʘʱʝʥʠʝ ʯʘʩʪʠ ʵʥʝʨʛʠʠ ʜʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʦʤ ʞʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ). 

ʈʝʟʫʣʴʪʘʪ: ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʧʦʚʳʰʝʥʠʝ 

ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʘʤʠ 
ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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II. ʊʀʇʆɺʓɽ ʈɽʐɽʅʀʗ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

ɸʉʋ ʊʇ ʕʅɽʈɻʆɹʃʆʂɸ 
 

ɺʥʝʜʨʝʥʦ:  

 

Å ʕʢʠʙʘʩʪʫʟʩʢʘʷ ɻʈʕʉ-1 (ʂʘʟʘʭʩʪʘʥ), 6 

ʵʥʝʨʛʦʙʣʦʢʦʚ ʧʦ 500 ʄɺʪ (ʩʪ.ˉ 3, 4, 5, 6, 7, 8); 

Å ɸʢʩʫʩʢʘʷ ʊʕʉ (ʂʘʟʘʭʩʪʘʥ), ʵʥʝʨʛʦʙʣʦʢ ʩʪ.ˉ1 

300 ʄɺʪ; 

Å ʏʝʣʷʙʠʥʩʢʘʷ ʊʕʎ-3, ʵʥʝʨʛʦʙʣʦʢ ʩʪ.ˉ1 200 

ʄɺʪ. 

 

ʅʘʟʥʘʯʝʥʠʝ:  

 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʵʥʝʨʛʦʙʣʦʢʦʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʨʘʙʦʪʘʶʱʠʭ 

ʥʘ ʤʘʟʫʪʝ ʠ ʫʛʣʝ. ɿʘʜʘʯʝʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʙʣʦʢʦʤ ʩ 

ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʧʣʦʚʦʡ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ. 

 

ʕʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ: 

 

Å ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ; 

Å ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ; 

Å ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʦʩʥʦʚʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

Å ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʩʦʥʘʣʘ; 

Å ʫʤʝʥʴʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ 
ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʪʝʢʫʱʠʝ ʠ ʧʣʘʥʦʚʳʝ 

ʨʝʤʦʥʪʳ. 

 

ʉʦʩʪʘʚ ʠ ʬʫʥʢʮʠʠ: 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ɸʉʋ ʊʇ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʠ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʜʘʪʯʠʢʦʚ 

ʘʥʘʣʦʛʦʚʳʭ ʠ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʦʥʠʪʦʨʘʭ 

ʦʧʝʨʘʪʦʨʩʢʠʭ ʩʪʘʥʮʠʡ. 

 

ʇʦʜʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʇʦʜʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ɸʉʋ 

ʊʇ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʘʥʜ 

ʦʧʝʨʘʪʦʨʘ-ʪʝʭʥʦʣʦʛʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʦʨʥʦ-

ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʦʡ ʠ ʤʝʭʘʥʠʟʤʘʤʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʝʝ ʩʦʩʪʦʷʥʠʷ 

ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʦʧʝʨʘʪʦʨʩʢʠʭ ʩʪʘʥʮʠʡ. 

 

ʕʣʝʤʝʥʪʘʤʠ ʧʦʜʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

Å ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ; 

Å ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ ʨʝʛʫʣʠʨʫʶʱʝʡ 

ʘʨʤʘʪʫʨʳ; 

Å ʢʦʥʮʝʚʳʝ ʚʳʢʣʶʯʘʪʝʣʠ ʟʘʧʦʨʥʦʡ ʠ 

ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ; 

Å ʜʘʪʯʠʢʠ ʧʦʣʦʞʝʥʠʷ ʨʝʛʫʣʠʨʫʶʱʝʡ 

ʘʨʤʘʪʫʨʳ; 

Å ʢʥʦʧʢʠ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

Å ʢʦʤʤʫʪʘʮʠʦʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ; 

Å ʢʣʶʯʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʣʦʢʠ ʨʫʯʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘʤʠ. 

 

ʇʦʜʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ ʠ 

ʙʣʦʢʠʨʦʚʦʢ 
ʇʦʜʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ ʠ 

ʙʣʦʢʠʨʦʚʦʢ ɸʉʋ ʊʇ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʱʠʪʳ 

ʧʝʨʩʦʥʘʣʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʝʜʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʦʚʳʭ ʜʘʪʯʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʝ ʞʝ ʜʘʪʯʠʢʠ, ʯʪʦ ʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʩʠʩʪʝʤʝ. ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʬʦʨʤʠʨʫʶʪʩʷ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʵʣʝʢʪʨʦʢʦʥʪʘʢʪʥʳʤʠ ʤʘʥʦ-

ʤʝʪʨʘʤʠ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʩʭʝʤʘʤʠ ʟʘʱʠʪ ʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ. 

 

ʇʦʜʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʇʦʜʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

ʇʨʦʝʢʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʇʊʂ çOvationè 

(Emerson). 

 

 

 

 



 

 

21 

 

ɸʈʏʄ ʕʅɽʈɻʆɹʃʆʂɸ 

 

ɺʥʝʜʨʝʥʦ:  

 
ɿʘʠʥʩʢʘʷ ɻʈʕʉ, 11 ʵʥʝʨʛʦʙʣʦʢʦʚ ʧʦ 200 ʄɺʪ (ʩʪ. 

ˉ 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12).  

 

ʅʘʟʥʘʯʝʥʠʝ:  

 
ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʠ 

ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʦʙʣʦʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʘʩʪʠʷ ʵʥʝʨʛʦʙʣʦʢʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʯʘʩʪʦʪʳ (ʥʦʨʤʠʨʦʚʘʥʥʦʤ ʧʝʨʚʠʯʥʦʤ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʚʪʦʨʠʯʥʦʤ) ʠ ʤʦʱʥʦʩʪʠ ʥʘ 

ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʙʣʦʯʥʦʛʦ ʪʠʧʘ. 

 

ʕʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ: 
 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘʛʨʫʟʢʦʡ ʙʣʦʢʘ; 

Å ʉʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʦʪʣʦʤ ʠ ʪʫʨʙʠʥʦʡ;  

Å ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʙʣʦʢʦʤ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ; 

Å ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ 

ʥʘʛʨʫʟʢʠ. 

 

ʌʫʥʢʮʠʠ: 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ:  

ʇʦʣʫʯʝʥʠʝ, ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʭʨʘʥʝʥʠʝ, 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʋʧʨʘʚʣʷʶʱʠʝ ʬʫʥʢʮʠʠ:  
ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

 

ʌʫʥʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʯʘʩʪʠʝ ʙʣʦʢʘ ʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʘʩʪʦʪʳ ʠ ʤʦʱʥʦʩʪʠ:  
ʊʦʯʥʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ, 

ʠʟʤʝʥʝʥʠʝ ʥʘʛʨʫʟʢʠ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʧʦʜʜʝʨʞʘʥʠʝ ʯʘʩʪʦʪʳ ʚ ʩʝʪʠ ʩ ʟʘʜʘʥʥʳʤ 

ʩʪʘʪʠʟʤʦʤ ʠ ʟʦʥʦʡ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ; 

 

ʌʫʥʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʙʣʦʢʘ ʚʦ 
ʚʩʝʭ ʨʝʞʠʤʘʭ ʫʧʨʘʚʣʝʥʠʷ:  

ɹʣʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʨʦʪʠʚʦ-

ʘʚʘʨʠʡʥʘʷ ʘʚʪʦʤʘʪʠʢʘ, ʩʙʨʦʩ ʥʘʛʨʫʟʢʠ ʜʦ ʭʦʣʦʩʪʦʛʦ 

ʭʦʜʘ ʪʫʨʙʠʥʳ ʠ ʜʨ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʧʠʩʘʥʠʝ: 
 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʢʝ ʠʥʪʝʨʬʝʡʩʘ ʮʠʬʨʦʚʦʡ 

ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʮʝʣʴʶ ʧʨʝʦʜʦʣʝʥʠʷ 

ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʥʝʥʘʜʝʞʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʢʦ-

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʫʨʙʠʥʘʤʠ, ʩ 

ʠʭ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʯʘʩʪʦʪʳ ʠ ʤʦʱʥʦʩʪʠ. 

 

ʄʦʜʝʨʥʠʟʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʫʟʣʳ:  

1.  ʇʝʨʝʜʥʠʡ ʙʣʦʢ ʪʫʨʙʠʥʳ.  

2.  ʎʝʥʪʨʦʙʝʞʥʳʡ ʛʣʘʚʥʳʡ ʤʘʩʣʷʥʳʡ ʥʘʩʦʩ.  

3.  ɹʣʦʢ ʟʦʣʦʪʥʠʢʦʚ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ.  

4.  ʉʝʨʚʦʤʦʪʦʨ ʨʝʛʫʣʠʨʫʶʱʠʭ ʢʣʘʧʘʥʦʚ ʎɺɼ ʠ 

ʎʉɼ.  

   

ʇʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʚʦʜ ʩʣʝʜʫʶʱʠʭ 

ʦʩʥʦʚʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʦʪ ʇʊʂ: 

 

Å ʈʝʛʫʣʷʪʦʨʳ ʪʝʤʧʝʨʘʪʫʨʳ ʧʘʨʘ;  

Å ʈʝʛʫʣʷʪʦʨʳ ʧʠʪʘʥʠʷ ʢʦʪʣʘ;  

Å ʈʝʛʫʣʷʪʦʨʳ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʥʘ ʢʦʪʝʣ;  

Å ʈʝʛʫʣʷʪʦʨʳ ʜʘʚʣʝʥʠʷ ʤʘʟʫʪʘ ʥʘ ʢʦʪʝʣ; 

Å ʈʝʛʫʣʷʪʦʨʳ ʜʘʚʣʝʥʠʷ ʦʙʱʝʛʦ ʚʦʟʜʫʭʘ; 

Å ʈʝʛʫʣʷʪʦʨʳ ʨʘʟʨʝʞʝʥʠʷ ʚ ʪʦʧʢʝ ʢʦʪʣʘ;  

Å ʈʝʛʫʣʷʪʦʨʳ ʈʂ ɺɼ ʪʫʨʙʠʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʫʧʨʘʚʣʷʪʴ ʜʘʚʣʝʥʠʝʤ, ʤʦʱʥʦʩʪʴʶ, ʯʘʩʪʦʪʦʡ; 

 

ʇʨʦʝʢʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʇʊʂ çOvationè 

(Emerson). 

 

 

 

 

 

 

 

 

 

 



  

 

 

ɸʉʋ ʊʇ ɻɸɿʆʊʋʈɹʀʅʅʆʁ 

ʋʉʊɸʅʆɺʂʀ 

 
ɺʥʝʜʨʝʥʦ:  

 

Å ʂʘʟʘʥʩʢʘʷ ʊʕʎ-1, ʜʚʝ ʛʘʟʦʪʫʨʙʠʥʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʤʦʱʥʦʩʪʴʶ ʧʦ 25 ʄɺʪ; 

Å ʃʠʜʩʢʘʷ ʊʕʎ (ɹʝʣʘʨʫʩʴ), ʛʘʟʦʪʫʨʙʠʥʥʘʷ 

ʫʩʪʘʥʦʚʢʘ ʤʦʱʥʦʩʪʴʶ 25 ʄɺʪ; 

Å ʊʅʂ-ɺʈ, ʜʚʝ ʛʘʟʦʪʫʨʙʠʥʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʤʦʱʥʦʩʪʴʶ ʧʦ 5 ʄɺʪ. 

 

ʅʘʟʥʘʯʝʥʠʝ: 

 

ɸʉʋ ʊʇ ɻʊʋ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʛʘʟʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ: 

ʛʘʟʦʪʫʨʙʠʥʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʢʦʪʝʣ-ʫʪʠʣʠʟʘʪʦʨ, 

ʜʦʞʠʤʥʦʡ ʛʘʟʦʚʳʡ ʢʦʤʧʨʝʩʩʦʨ, ʘ ʪʘʢʞʝ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ɻʊʋ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʛʘʝʪʩʷ ʝʜʠʥʳʡ ʧʦʜʭʦʜ ʢ 

ʨʝʰʝʥʠʶ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʟʘʜʘʯ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ɻʊʋ.  

 

ʕʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ: 

 

Å ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʟʘʧʫʩʢ ʫʩʪʘʥʦʚʢʠ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʚ ʩʝʪʴ ʧʦʪʨʝʙʠʪʝʣʷ; 

Å  ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ; 

Å  ʅʘʜʝʞʥʦʩʪʴ, ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ;  

Å  ʋʣʫʯʰʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ; 

Å ʋʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ. 

 

ʌʫʥʢʮʠʠ: 
 

Å  ɼʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

Å ɸʚʪʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

Å ʋʧʨʘʚʣʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʤ ʪʦʧʣʠʚʘ 

ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ; 

Å  ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʛʨʫʧʧʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

(ʟʘʧʫʩʢ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʚ ʩʝʪʴ);  

Å ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ: ʩ ʚʳʚʦʜʦʤ ʦʧʝʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʦʥʠʪʦʨ ʦʧʝʨʘʪʦʨʘ ʚ ʚʠʜʝ 

ʤʥʝʤʦʩʭʝʤ, ʪʨʝʥʜʦʚ; 

Å ɿʘʱʠʪ ʠ ʙʣʦʢʠʨʦʚʦʢ ɻʊʋ. 

 

ʆʧʠʩʘʥʠʝ: 
 

ɺ ʦʙʲʸʤ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ɻʊʋ ʚʭʦʜʷʪ: 

Å ʨʝʛʫʣʷʪʦʨ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ;             

                          

 

 

 

                                                              

Å ʨʝʛʫʣʷʪʦʨʳ ʧʠʪʘʥʠʷ; 

Å ʨʝʛʫʣʷʪʦʨ ʥʝʧʨʝʨʳʚʥʦʡ ʧʨʦʜʫʚʢʠ; 

Å ʨʝʛʫʣʷʪʦʨ ʨʘʩʭʦʜʘ ʩʝʪʝʚʦʡ ʚʦʜʳ ʥʘ ɻʇʉɺ; 

Å ʨʝʛʫʣʷʪʦʨ ʪʝʤʧʝʨʘʪʫʨʳ ʧʘʨʘ ʟʘ ʢʦʪʣʦʤ; 

Å ʨʝʛʫʣʷʪʦʨ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʩʣʘ ʧʦʩʣʝ 

ʤʘʩʣʦʦʭʣʘʜʠʪʝʣʷ ʛʝʥʝʨʘʪʦʨʘ; 

Å ʨʝʛʫʣʷʪʦʨ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʩʣʘ ʥʘ ɻʊɼ. 

 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʛʘʟʦʪʫʨʙʠʥʥʳʤ ʧʨʠʚʦʜʦʤ ʫʩʪʘʥʦʚʢʠ, 

ʨʘʙʦʪʘʶʱʝʡ ʚ ʩʦʩʪʘʚʝ ʛʘʟʦʪʫʨʙʠʥʥʦʡ  

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ.  

ʉɸʋ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

Å ɼʦʟʠʨʦʚʘʥʠʝ ʪʦʧʣʠʚʘ ʥʘ ʟʘʧʫʩʢʝ; 

Å ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 

ʅɼ; 

Å ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 

ɺɼ; 

Å ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 

ʉʊ;  

Å ʆʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʅɼ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʚ ʜʚʠʛʘʪʝʣʴ; 

Å ʆʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ɺɼ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʚ ʜʚʠʛʘʪʝʣʴ; 

Å ʆʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʪʫʨʙʠʥʳ; 

Å ʆʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʛʘʟʘ ʟʘ ʪʫʨʙʠʥʦʡ ʥʘ ʟʘʧʫʩʢʝ ʠ ʨʘʙʦʯʠʭ ʨʝʞʠʤʘʭ; 

Å ʆʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʟʘ 

ʢʦʤʧʨʝʩʩʦʨʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʥʘ ʚʭʦʜʝ ʚ ʜʚʠʛʘʪʝʣʴ ʠ ʜʨ. 

 

  

ʇʨʦʝʢʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʇʊʂ çOvationè 

(Emerson). 

 

 

 

 



 

 

23 

 

ɸʉʂɺɼ ʊʋʈɹʆɸɻʈɽɻɸʊɸ 
 

ɺʥʝʜʨʝʥʦ: 

 

Å ʅʠʞʥʝʢʘʤʩʢʘʷ ʊʕʎ; 

Å ʂʘʟʘʥʩʢʘʷ ʊʕʎ-2; 

Å ʂʘʟʘʥʩʢʘʷ ʊʕʎ-3; 

Å ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʘʷ ʊʕʎ; 

Å ɿʘʠʥʩʢʘʷ ɻʈʕʉ; 

Å ʋʨʫʩʩʠʥʩʢʘʷ ɻʈʕʉ. 

 

ʅʘʟʥʘʯʝʥʠʝ: 

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ 

ʚʠʙʨʦʜʠʘʛʥʦʩʪʠʢʠ (ɸʉʂɺɼ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʠʙʨʘʮʠʦʥʥʦʛʦ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʫʨʙʦʘʛʨʝʛʘʪʘ ʚ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ. 

 

ʕʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ: 
 

Å  ʩʥʠʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʣʦʞʥʳʭ ʦʩʪʘʥʦʚʦʚ 

ʘʛʨʝʛʘʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ;  

Å  ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʘʚʘʨʠʡʥʳʭ ʠʣʠ ʚʳʥʫʞʜʝʥʥʳʭ ʦʩʪʘʥʦʚʦʚ ʠ 

ʚʥʝʟʘʧʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʪʫʨʙʦʘʛʨʝʛʘʪʘ. 

 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʣʝʛʯʠʪʴ 

ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ. ɺʩʷ ʘʨʭʠʚʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʘʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʠʪʝʣʶ ʠ 

ʩʧʝʮʠʘʣʠʩʪʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦ 

ʧʦʨʷʜʢʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʫʨʙʦʘʛʨʝʛʘʪʘ, ʧʨʠ ʨʘʟʙʦʨʝ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʠ ʧʨ. 

 

ʉʦʩʪʘʚ ʠ ʬʫʥʢʮʠʠ: 

 

ɺ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ 

ʪʨʝʭʫʨʦʚʥʝʚʦʡ. 

 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʨʝʜʩʪʚʘ 

ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚʠʙʨʘʮʠʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ (ʜʘʪʯʠʢʠ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ). 

 

ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʨʘʟʤʝʱʘʶʪʩʷ ʢʦʥʪʨʦʣʣʝʨʳ 

(ʤʦʜʫʣʠ) ʩʠʩʪʝʤʳ, ʘʨʭʠʚʥʳʡ ʩʝʨʚʝʨ, ʘ ʪʘʢʞʝ 

ʦʧʝʨʘʪʦʨʩʢʘʷ ʩʪʘʥʮʠʷ. 

 

 

ʅʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʫʨʦʚʥʷʭ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ: 

Å ʀʟʤʝʨʝʥʠʡ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʨʦʣʷ; 

Å ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ (ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ ʥʘ ʦʪʢʣʶʯʝʥʠʝ 

ʘʛʨʝʛʘʪʘ); 

Å ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ; 

Å ʀʥʜʠʢʘʮʠʠ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

Å ʎʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʜʘʪʯʠʢʦʚ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ; 

Å ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʝʨʩʦʥʘʣʫ 

ʪʝʢʫʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʘʛʨʝʛʘʪʘ. 

 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʙʘʟʝ 

ʇʕɺʄ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʷʚʣʷʶʪʩʷ ʠ ʫʜʘʣʝʥʥʳʤʠ ʨʘʙʦʯʠʤʠ ʩʪʘʥʮʠʷʤʠ 

ʩʠʩʪʝʤʳ. ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʣʝ 

ʚʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʦʙʱʝʩʪʘʥʮʠʦʥʥʫʶ, ʣʠʙʦ 

ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ. 

ʅʘ ʪʨʝʪʴʝʤ (ʚʝʨʭʥʝʤ) ʫʨʦʚʥʝ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ: 

Å ʇʨʦʩʤʦʪʨʘ ʠ ʘʥʘʣʠʟʘ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ; 

Å ʈʝʪʨʦʩʧʝʢʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʵʢʩʧʝʨʪʦʚ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʫʨʙʦʘʛʨʝʛʘʪʘ. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʝʡ ï 

ʥʝʧʨʝʨʳʚʥʳʡ, ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ - ʧʝʨʠʦʜʠʯʝʩʢʠʡ. 

 

ʉʦʩʪʘʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ 

ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ. 

ʇʨʦʝʢʪ ʚʳʧʦʣʥʝʥ ʥʘ ʙʘʟʝ ʘʧʧʘʨʘʪʫʨʳ çɺʠʙʨʦʙʠʪ 

300è. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çɺʠʙʨʦʙʠʪ 300è 

ʧʦʩʪʨʦʝʥʦ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʡ SCADA-ʩʠʩʪʝʤʳ 

Citect, ʨʘʙʦʪʘʶʱʝʡ ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

Windows XP. 

 

 

 

 



  

 

 

ɸʉʋ ʊʇ ɻʀɼʈʆɸɻʈɽɻɸʊɸ 
 

ɺʥʝʜʨʝʥʦ: 
 

Å  ʅʠʞʥʝʢʘʤʩʢʘʷ ɻʕʉ, ʛʠʜʨʦʘʛʨʝʛʘʪʳ 

ˉ9,10,11,12 

  

ʅʘʟʥʘʯʝʥʠʝ: 
 

ɸʉʋ ʊʇ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ, 

ʵʢʦʥʦʤʠʯʥʫ ʁ ʠ ʙʝʟʦʧʘʩʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ. 

 

ʕʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ: 
 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʥʦʚʥʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ: 

Å ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ (ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʚʳʰʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʦʪʦʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨ.); 

Å  ʩʦʢʨʘʱʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. 

 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ɸʉʋ ʊʇ: 

ʩʦʟʜʘʥʠʝ çʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʡè ʩʠʩʪʝʤʳ, 

ʦʙʣʘʜʘʶʱʝʡ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʛʦʪʦʚʥʦʩʪʠ, ʩʥʠʞʘʶʱʝʡ ʟʘʪʨʘʪʳ ʥʘ 

ʤʦʥʪʘʞ, ʥʘʣʘʜʢʫ, ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ 

ʜʦʧʫʩʢʘʶʱʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʪʠʨʘʞʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʦʩʪʨʦʝʥʠʝʤ ʩʠʩʪʝʤʳ, 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʥʘʜʝʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ. 

 

ʌʫʥʢʮʠʠ: 

 

ʋʧʨʘʚʣʷʶʱʠʝ ʬʫʥʢʮʠʠ: 

Å ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ;  

Å ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʭʦʜʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

Å ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʱʠʪʳ ʠ ʙʣʦʢʠʨʦʚʢʠ; 

Å ʚʳʜʘʯʘ ʩʦʦʙʱʝʥʠʡ ʦʙ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʥʘ ʛʠʜʨʦʘʛʨʝʛʘʪʝ ʠʣʠ ʦʪʢʘʟʘʭ ʚ ʩʠʩʪʝʤʝ ɸʉʋ 

ʊʇ. 

 

 

 

 

 

 

 

 

 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ: 
Å ʩʙʦʨ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʛʠʩʪʦʛʨʘʤʤ ʠ 

ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʵʢʨʘʥʘʭ 

ʚʠʜʝʦʤʦʥʠʪʦʨʦʚ; 

Å ʨʝʛʠʩʪʨʘʮʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʢʣʶʯʘʷ 

ʩʨʘʙʘʪʳʚʘʥʠʝ ʟʘʱʠʪ; 

Å ʩʠʛʥʘʣʠʟʘʮʠʷ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, 

ʘʚʘʨʠʡʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠ ʪ.ʧ.; 

Å ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʘʛʨʝʛʘʪʘ ʠ ʜʨ. 

 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ: 
Å ʢʦʥʪʨʦʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʉʦʩʪʘʚ:  

 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ çOVATIONè ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʨʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ - ʵʪʦ ʦʜʥʘ ʠʟ ʥʝʤʥʦʛʠʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ 

ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʦʪʢʨʳʪʳʭ 

ʩʠʩʪʝʤ ANSI. çOVATIONè ʠʩʧʦʣʴʟʫʝʪ  

ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ 

ʵʥʝʨʛʝʪʠʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ 

ɸʕʉ, ɻʕʉ ʠ ɻʈʕʉ. 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ɸʉʋ ʊʇ ʢʦʥʪʨʦʣʣʝʨ ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ, 

ʩʦʟʜʘʥʥʳʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʪʝʥʜʝʥʮʠʷʤ ʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʠʩʧʦʣʴʟʫʷ ʦʧʳʪ ɽʚʨʦʧ r ʠ 

ɸʤʝʨʠʢʠ, ʧʨʦʠʟʚʝʜʝʥʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ (ʕɻʈʂ). 

 

 

 

 



 

 

25 

 

ɸʉʋ ʊʇ ʂʆʊʃʆɸɻʈɽɻɸʊɸ  

 

ɺʥʝʜʨʝʥʦ: 

 

Å  ʂʘʟʘʥʩʢʘʷ ʊʕʎ-1, ʢʦʪʣʦʘʛʨʝʛʘʪ ʩʪ.ˉ11; 

Å  ʂʘʟʘʥʩʢʘʷ ʊʕʎ-2, ʢʦʪʣʦʘʛʨʝʛʘʪʳ ʩʪ.ˉ7, 11; 

Å  ʂʘʟʘʥʩʢʘʷ ʊʕʎ-3, ʢʦʪʣʦʘʛʨʝʛʘʪ ʩʪ.ˉ5; 

Å ʊʕʎ-1, ʛ. ɸʢʪʘʫ (ʂʘʟʘʭʩʪʘʥ), ʢʦʪʣʦʘʛʨʝʛʘʪʳ 

ʩʪ.ˉ4, 5;  

Å ʊʕʎ-2, ʛ. ɸʢʪʘʫ (ʂʘʟʘʭʩʪʘʥ), ʀʀʉ 

ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ ʩʪ.ˉ1, 10-13; 

Å ʃʠʜʩʢʘʷ ʊʕʎ (ɹʝʣʘʨʫʩʴ), ʢʦʪʣʦʘʛʨʝʛʘʪ ˉ2. 

 

ʅʘʟʥʘʯʝʥʠʝ: 
 

ʉʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ʤʘʥʝʚʨʝʥʥʦʩʪʠ, ʥʘʜʸʞʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʚʦ ʚʩʝʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʘʭ. 

ɸʉʋ ʊʇ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢ ʝʜʠʥʘʷ ʟʘʢʦʥʯʝʥʥʘʷ 

ʫʧʨʘʚʣʷʶʱʘʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ 

ʚʩʝʛʦ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʠ ʝʛʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʝʜʠʥʳʝ 

ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ. 

 

ʕʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ: 
 

Å ʅʘʜʝʞʥʘʷ, ʵʢʦʥʦʤʠʯʥʘʷ ʠ ʙʝʟʦʧʘʩʥʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʪʣʦʘʛʨʝʛʘʪʘ; 

Å ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʦʪʣʦʘʛʨʝʛʘʪʘ (ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʛʦʪʦʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨ.); 

Å ʉʦʢʨʘʱʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. 

 

ʉʦʩʪʘʚ ʠ ʬʫʥʢʮʠʠ: 

 
ɺ ʩʪʨʫʢʪʫʨʝ ɸʉʋ ʊʇ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʦʜʩʠʩʪʝʤʳ: 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʚr ʯʠʩʣʠʪʝʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ 

(ʀɺʉ)  
ʀɺʉ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʠ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʜʘʪʯʠʢʦʚ ʘʥʘʣʦʛʦʚʳʭ 

ʠ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʦʥʠʪʦʨʘʭ ʦʧʝʨʘʪʦʨʩʢʠʭ ʩʪʘʥʮʠʡ 

ʠ ʩʪʘʥʮʠʠ WEB-ʢʦʥʪʨʦʣʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʦʜʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ  

ʇʦʜʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʪʣʦʘʛʨʝʛʘʪʘ. 

 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ɼʋ)  

ʇʦʜʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ɸʉʋ ʊʇ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʘʥʜ ʦʧʝʨʘʪʦʨʘ-

ʪʝʭʥʦʣʦʛʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʠʨʫʶʱʝʡ, ʟʘʧʦʨʥʦʡ 

ʘʨʤʘʪʫʨʦʡ, ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʠʭ 

ʩʦʩʪʦʷʥʠʷ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʦʧʝʨʘʪʦʨʩʢʠʭ 

ʩʪʘʥʮʠʡ.  

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʱʠʪʳ ʠ ʙʣʦʢʠʨʦʚʢʠ  

ɸʉʋ ʊʇ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʝʡʩʪʚʠʷ ʜʣʷ ʨʘʟʛʨʫʟʢʠ 

ʠʣʠ ʦʪʢʣʶʯʝʥʠʷ ʢʦʪʣʦʘʛʨʝʛʘʪʘ ʠʣʠ ʝʛʦ ʫʩʪʨʦʡʩʪʚ 

ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠ 

ʥʝʜʦʧʫʩʪʠʤʦʤ ʦʪʢʣʦʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ. ɺʚʦʜʠʪ 

ʨʝʛʣʘʤʝʥʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʟʘʧʨʝʪ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʫʩʪʘʚʦʢ ʠʣʠ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʜʨʫʛʠʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʪʨʫʢʪʫʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʌɻʋ. 

 

 

ʇʨʦʝʢʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʇʊʂ: çPCS 7è 

(Siemens), çOvationè (Emerson), çʂʨʫʛ-2000è 

(ʂʨʫʛ). 



  

 

 

ɸʉʋ ʊʇ ʈʆɿɾʀɻʆʄ 

ʂʆʊʃʆɸɻʈɽɻɸʊɸ 
 

ɺʥʝʜʨʝʥʦ:  

 

Å ʉʤʦʣʝʥʩʢʘʷ ɻʈʕʉ, ʢʦʪʣʦʘʛʨʝʛʘʪʳ ʩʪ. ˉ 2, 3; 

Å ɺʝʨʭʥʝʪʘʛʠʣʴʩʢʘʷ ɻʈʕʉ, ʢʦʪʣʦʘʛʨʝʛʘʪ ʩʪ. ˉ 
16; 

Å ɿʘʠʥʩʢʘʷ ɻʈʕʉ, ʢʦʪʣʦʘʛʨʝʛʘʪ ʩʪ. ˉ 6. 

 

ʅʘʟʥʘʯʝʥʠʝ:  

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

ʨʦʟʞʠʛʘ ʛʦʨʝʣʦʢ ʢʦʪʣʦʘʛʨʝʛʘʪʦʚ ʨʘʟʣʠʯʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʪʘʢʠʭ ʚʠʜʘʭ 

ʪʦʧʣʠʚʘ, ʢʘʢ ʛʘʟ ʠ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ çʇʨʘʚʠʣʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʠʩʪʝʤ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʛʘʟʦʧʦʪʨʝʙʣʝʥʠʷè 

ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ. 

 

ʕʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ: 

 

Å ʇʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʦʟʞʠʛʦʤ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʇʊʂ, ʦʪʚʝʯʘʶʱʝʛʦ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ; 

Å ʇʦʚʳʰʝʥʠʝ çʞʠʚʫʯʝʩʪʠè ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʘ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʠ ʩʠʩʪʝʤ, 

ʠʩʢʣʶʯʘʶʱʠʭ ʦʪʢʘʟ ʩʠʩʪʝʤʳ ʧʨʠ ʚʳʭʦʜʝ ʠʟ 

ʩʪʨʦʷ ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ ʧʦʪʝʨʝ ʧʠʪʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ; 

Å ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʫʥʢʮʠʷʤ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ;  

Å ʄʠʥʠʤʠʟʘʮʠʷ ʚʳʜʘʯʠ ʣʦʞʥʳʭ ʢʦʤʘʥʜ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʢʦʤʘʥʜ 

ʦʧʝʨʘʪʦʨʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʟʘʱʠʪ, ʙʣʦʢʠʨʦʚʦʢ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨ. 

 

ʌʫʥʢʮʠʠ ʠ ʟʘʜʘʯʠ: 

 

ʋʧʨʘʚʣʷʶʱʠʝ ʬʫʥʢʮʠʠ: 

Å ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʦʟʞʠʛʦʤ ʩ 

ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʠ ʧʦ ʤʝʩʪʫ; 

Å ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʦʟʞʠʛʦʤ. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ: 

Å ʩʙʦʨ ʠ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ 

ʘʥʘʣʦʛʦʚʳʭ ʠ ʜʠʩʢʨʝʪʥʳʭ ʜʘʪʯʠʢʦʚ; 
 

 

 

 

 

Å ʩʙʦʨ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʛʠʩʪʦʛʨʘʤʤ ʠ 

ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʵʢʨʘʥʘʭ 

ʚʠʜʝʦʤʦʥʠʪʦʨʦʚ; 

Å ʩʠʛʥʘʣʠʟʘʮʠʷ ʦʪʢʣʦʥʝʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ; 

Å ʨʝʛʠʩʪʨʘʮʠʷ ʘʚʘʨʠʡʥʳʭ ʦʪʢʣʦʥʝʥʠʡ, 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪ; 

Å ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʨʫʛʠʝ ʧʦʜʩʠʩʪʝʤʳ, 

ʥʘ ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʠ ʩʪʘʥʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ. 

 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ: 

Å ʚʳʜʘʯʘ ʩʦʦʙʱʝʥʠʡ ʦʙ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʠʣʠ ʦʪʢʘʟʘʭ ʚ ʩʠʩʪʝʤʝ (ʫʟʣʦʚ, ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʠ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʇʊʂ ʠ ʫʩʪʨʦʡʩʪʚ);    

Å ʢʦʥʪʨʦʣʴ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ 

(ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʢʘʟʘ 

ʜʘʪʯʠʢʦʚ, ʢʘʙʝʣʝʡ ʩʚʷʟʠ). 

 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʦʟʞʠʛʦʤ ʛʦʨʝʣʢʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

Å ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʠʩʢʨʝʪʥʳʭ ʜʘʪʯʠʢʦʚ, 

ʨʝʣʝ ʠ ʩ ʘʥʘʣʦʛʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ; 

Å ʦʧʨʝʩʩʦʚʢʘ ʛʘʟʦʚʦʛʦ ʙʣʦʢʘ; 

Å ʨʦʟʞʠʛ ʛʦʨʝʣʢʠ; 

Å ʚʳʚʦʜ ʛʦʨʝʣʢʠ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ ʪʝʧʣʦʚʫʶ 

ʤʦʱʥʦʩʪʴ; 

Å ʰʪʘʪʥʳʡ ʠ ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ ʛʦʨʝʣʢʠ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʦʧʝʨʘʮʠʡ ʢʦʥʪʨʦʣʷ ʟʘʢʨʳʪʠʷ 

ʦʪʩʝʯʥʳʭ ʢʣʘʧʘʥʦʚ, ʧʦʩʣʝʦʩʪʘʥʦʚʦʯʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠʭ ʟʘʢʨʳʪʠʷ ʠ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʪʨʝʙʫʝʤʳʭ ʦʧʝʨʘʮʠʡ ʚʳʚʦʜʘ 

ʛʦʨʝʣʢʠ ʠʟ ʨʘʙʦʪʳ; 

Å ʚʳʧʦʣʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʟʘʱʠʪ ʠ 

ʙʣʦʢʠʨʦʚʦʢ ʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʷʭ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʝʣʢʦʡ ʚ ʣʶʙʳʭ ʨʝʞʠʤʘʭ; 

Å ʩʠʛʥʘʣʠʟʘʮʠʷ ʦ ʥʘʨʫʰʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

ʇʨʦʝʢʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʇʊʂ çPCS 7è 

(Siemens) ʠ çOvationè (Emerson). 

 

 



 

 

27 

 

ɸʉʋ ʊʇ ɺʆɼʆɻʈɽʁʅʓʍ ʀ ʇɸʈʆɺʓʍ 

ʂʆʊʃʆɺ  
 

ɺʥʝʜʨʝʥʦ: 

 
Å ʆɸʆ çʊʘʪʥʝʬʪʴè (ʅɻɼʋ çɼʞʘʣʠʣʴ- 

ʥʝʬʪʴè, ʅɻɼʋ çɸʣʴʤʝʪʴʝʚʩʢʥʝʬʪʴè); 

Å çʏʝʣʥʳ ɹʨʦʡʣʝʨè ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ; 

Å ɾʂʍ ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ. 

 

ʅʘʟʥʘʯʝʥʠʝ: 

 

ʉʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʪʨʦʣʷ, ʟʘʱʠʪʳ, 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʢʦʪʣʦʚ ʚʦ ʚʩʝʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʝʞʠʤʘʭ. 

ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ɸʉʋ ʊʇ ʷʚʣʷʝʪʩʷ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ. ʂʨʦʤʝ ʥʝʛʦ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʚʭʦʜʷʪ: 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ (ʜʘʚʣʝʥʠʷ, ʨʘʩʭʦʜʘ, 

ʫʨʦʚʥʷ, ʪʝʤʧʝʨʘʪʫʨʳ), ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʘʷ 

ʨʝʛʫʣʠʨʫʶʱʘʷ ʠ ʟʘʧʦʨʥʘʷ ʘʨʤʘʪʫʨʘ. 

 

ʌʫʥʢʮʠʠ: 

 

Å ʉʙʦʨ ʠ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʭʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

Å ʂʦʥʪʨʦʣʴ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ; 

Å ɿʘʱʠʪʘ ʠ ʩʠʛʥʘʣʠʟʘʮʠʷ; 

Å ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ; 

Å ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

Å ɺʠʟʫʘʣʠʟʘʮʠʷ (ʦʪʦʙʨʘʞʝʥʠʝ); 

Å ʈʝʛʠʩʪʨʘʮʠʷ (ʩ ʤʝʪʢʘʤʠ ʚʨʝʤʝʥʠ) 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʠʛʥʘʣʦʚ; 

Å ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

 

ʕʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ: 

 

Å ʇʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ; 

Å ʋʣʫʯʰʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

Å ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ; 

Å ʋʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʩʦʥʘʣʘ; 

Å ʀʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʪʦʧʦʢ 
ʢʦʪʣʦʚ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʭʝʤʝ ʜʚʫʭ 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʟʘʧʦʨʥʳʭ ʢʣʘʧʘʥʦʚ ʧʦ ʭʦʜʫ 

ʛʘʟʘ ʠ ʢʣʘʧʘʥʘ ʫʪʝʯʢʠ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʪʘʢʞʝ 

ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʧʣʦʪʥʦʩʪʠ 

ʛʘʟʦʚʦʡ ʘʨʤʘʪʫʨʳ; 

Å ʉʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʟʞʠʛʘ ʛʦʨʝʣʦʢ ʧʨʠ 
ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ çʭʣʦʧʢʘè ʚ ʪʦʧʢʝ; 

 

 

 
 

 

 

 

 

Å ʋʤʝʥʴʰʘʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʪʘʢ ʢʘʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ ʮʝʥʪʨʦʙʝʞʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʥʘ ʚʘʣʫ ʥʝ ʧʦʪʨʝʙʣʷʝʪ ʠʟ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ, 

ʨʘʩʭʦʜʫʝʤʫʶ ʥʘ ʩʦʟʜʘʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʝʨʝʜ ʥʘʧʨʘʚʣʷʶʱʠʤ ʘʧʧʘʨʘʪʦʤ ʠ 

ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ;  

Å ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʦʢ ʩʣʫʞʙʳ ʧʨʠʚʦʜʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʪʘʢ ʢʘʢ ʚ ʤʦʤʝʥʪ ʧʫʩʢʘ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʦʪʩʫʪʩʪʚʫʶʪ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʚʦʜʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚʚʦʜ ʠ 

ʨʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʣʘʚʥʦ, ʩ ʤʘʣʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʩ ʟʘʜʘʥʥʳʤ ʪʝʤʧʦʤ 

ʚʦʟʨʘʩʪʘʝʪ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ; 

Å ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʥʪʘʢʪʥʦ-

ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʧʫʩʢʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʙʨʦʩʢʠ 

ʪʦʢʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʷʤʳʤ ʚʢʣʶʯʝʥʠʝʤ 

ʜʚʠʛʘʪʝʣʷ ʚ ʩʝʪʴ (ʚʝʣʠʯʠʥʘ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʦʡ); 

Å ʋʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩ ʯʘʩʪʦʪʥʳʤ ʧʨʠʚʦʜʦʤ 

ʣʠʰʝʥʘ ʥʝʜʦʩʪʘʪʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʘʧʧʘʨʘʪʦʚ, ï çʣʶʬʪʳè, 

ʥʝʜʦʧʫʩʪʠʤʳʡ ʥʘʯʘʣʴʥʳʡ ʧʨʦʧʫʩʢ ʠ ʪ.ʜ. 

 

ʉʦʩʪʘʚ: 

 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ:  

Å ʧʨʠʤʝʥʝʥʠʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʅʇʌ 

çʂʈʋɻè; 

Å ʫʩʪʘʥʦʚʢʘ ʙʣʦʢʦʚ ʛʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

çɸʄɸʂʉè; 

Å ʧʨʠʤʝʥʝʥʠʝ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʪʷʛʦʜʫʪʴʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ; 

Å ʨʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʦʧʝʨʘʪʦʨʩʢʦʡ ʩʪʘʥʮʠʠ 

ʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʱʠʪʘ ʫʧʨʘʚʣʝʥʠʷ. 

 


