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ʉʦʣʝʥʳʡ ʉ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʠ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʀʥʩʪʠʪʫʪʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʝ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ 

ʇʘʚʣʶʢʦʚ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠè, 

ʟʘʤʝʩʪʠʪʝʣʴ ʜʝʢʘʥʘ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɼʦʥʅʊʋ 

 

ʃʝʚʰʦʚ ɸ.ɺ.,  ɼʞʫʨʘ ʉ.ɻ., ɹʝʨʰʘʜʩʢʠʡ ʀ.ɸ. ɺʚʝʜʝʥʠʝ ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʉɸʇʈ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ CSOFT. ï ɼʦʥʝʮʢ : ɼʆʅʅʊʋ, 2017. ï 152 ʩ.  

 

ʇʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʉɸʇʈ. 

ʇʦʢʘʟʘʥʦ ʤʝʩʪʦ ʉɸʇʈ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʠʟʜʝʣʠʷ, ʨʘʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʠʚʝʜʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʫʨʦʚʥʝʡ, ʩʪʘʜʠʡ ʠ ʤʦʜʝʣʝʡ, ʧʨʠʥʷʪʳʭ ʚ 

ʉɸʇʈ. ʆʪʜʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʉɸʇʈ, ʩʜʝʣʘʥ ʦʙʟʦʨ ʠ ʢʨʠʪʝʨʠʠ 

ʚʳʙʦʨʘ ʉɸʇʈ ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥ ʚʳʙʦʨ ʉɸʇʈ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʠ CSOFT. 

ɺ ʧʦʩʦʙʠʠ ʧʨʠʚʝʜʝʥʘ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʦʪ ʢʘʬʝʜʨʳ, ʬʘʢʫʣʴʪʝʪʘ ʠ ɼʦʥʅʊʋ ʛʨʫʧʧʝ 

ʢʦʤʧʘʥʠʡ CSOFT, ʢʦʪʦʨʘʷ ʚ ʥʝʣʝʛʢʦʝ ʚʨʝʤʷ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ ʧʨʦʪʷʥʫʣʘ ʨʫʢʫ 

ʧʦʤʦʱʠ, ʠ ʪʝʧʝʨʴ ʩʪʫʜʝʥʪʳ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʉɸʇʈ, ʥʦ ʠ ʥʘ ʣʫʯʰʠʭ ʉɸʇʈ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ɻʆʉʊʳ ʈʌ ʚ ʢʫʨʩʦʚʦʤ ʠ ʜʠʧʣʦʤʥʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ɼʅʈ ʠ ʃʅʈ. 

ʂʘʞʜʳʡ ʠʟ ʧʦʜʨʘʟʜʝʣʦʚ ʩʦʜʝʨʞʠʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ ʠ ʟʘʜʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ʇʦʩʦʙʠʝ 

ʜʦʧʦʣʥʷʝʪ ʛʣʦʩʩʘʨʠʡ, ʨʘʩʢʨʳʚʘʶʱʠʡ ʩʦʜʝʨʞʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʥʷʪʠʡ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʉɸʇʈ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʧʦ ʪʝʤʝ çɺʦʧʨʦʩʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè, ʘ ʪʘʢʞʝ ʜʣʷ ʚʩʝʭ ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʉɸʇʈ.  

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʟʘʜʘʯ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ çɹʘʢʘʣʘʚʨè ʠ çʄʘʛʠʩʪʨè ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

13.04.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ  ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè.  

ɸʚʪʦʨʳ ʧʦʩʦʙʠʷ ʩʝʨʜʝʯʥʦ ʙʣʘʛʦʜʘʨʷʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʕʇɻ ɼʦʥʅʊʋ 

ʆʣʴʛʫ ɸʥʜʨʝʝʚʥʫ ʐʝʚʯʝʥʢʦ ʠ ɸʥʜʨʝʷ ɺʠʢʪʦʨʦʚʠʯʘ ɿʛʘʨʙʫʣʘ ʟʘ ʥʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ  ʚ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʉɸʇʈ ʛʨʫʧʧʳ 

ʢʦʤʧʘʥʠʡ CSOFT.  

ʋʚʝʨʝʥʳ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʵʪʦʤ ʧʦʩʦʙʠʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʩʣʫʞʠʪ ʜʘʣʴʥʝʡʰʝʤʫ ʪʚʦʨʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠʥʞʝʥʝʨʥʦʡ 

ʤʳʩʣʠ ɼʦʥʙʘʩʩʘ.  
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1. ɺʚʝʜʝʥʠʝ 

ɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɼʦʥʅʊʋ) ʠʤʝʝʪ ʙʦʣʴʰʦʡ 

ʦʧʳʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʩʦʟʜʘʥʠʶ 

ʘʚʪʦʨʠʟʠʨʦʚʘʥʥʳʭ ʮʝʥʪʨʦʚ ʚʝʜʫʱʠʭ ʬʠʨʤ ʤʠʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ /1/. ʊʘʢ ʚ ɼʦʥʅʊʋ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʮʝʥʪʨʳ ʪʘʢʠʭ 

ʤʠʨʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʣʠʜʝʨʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʢʘʢ Simens, Schnider-Electric, 

Muller-Electriʩ /2/. ɺ ʩʚʷʟʠ ʩ ʥʘʯʘʚʰʝʡʩʷ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʚʳʙʦʨʦʤ 

ɼʦʥʙʘʩʩʘ ʥʘ ʚʦʩʩʦʝʜʠʥʝʥʠʝ ʩ ɹʦʣʴʰʠʤ ʈʫʩʩʢʠʤ ʄʠʨʦʤ, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʘʮʠʝʡ 

ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘ ʩʪʘʥʜʘʨʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ɼʦʥʅʊʋ 

ʧʦʜʧʠʩʘʣ ʜʦʛʦʚʦʨ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʚʝʜʫʱʝʡ ʨʦʩʩʠʡʩʢʦʡ ʛʨʫʧʧʦʡ ʢʦʤʧʘʥʠʝʡ CSoft, 

ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʩʘʣʪʠʥʛ ʠ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ), ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ʊʇʇ), ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) /3/. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʝʝ ʨʝʰʝʥʠʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʥʠʢʘʣʴʥʦʤ ʩʦʯʝʪʘʥʠʠ ʤʠʨʦʚʳʭ 

ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʦʪ CSoft Development, çʅʘʥʦʩʦʬʪè, Bentley, Oracle, CEA 

Technology, Siemens, Canon, Contex, Oce ʠ ʜʨʫʛʠʭ ʚʝʜʫʱʠʭ ʢʦʤʧʘʥʠʡ /3/. ʇʦ ʜʦʛʦʚʦʨʫ 

ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʛʨʫʧʧʘ ʢʦʤʧʘʥʠʡ CSoft ʧʨʝʜʦʩʪʘʚʠʣʘ ɼʦʥʅʊʋ ʫʯʝʙʥʳʝ ʣʠʮʝʥʟʠʠ ʥʘ 

9 ʧʨʦʜʫʢʪʦʚ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʢʘʞʜʘʷ ʥʘ 30 ʨʘʙʦʯʠʭ ʤʝʩʪ. ʕʪʦ ʙʦʣʴʰʘʷ ʧʦʤʦʱʴ ʚʦ ʚʨʝʤʷ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ. 

ʉʪʫʜʝʥʪʳ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ɼʦʥʅʊʋ ʩʝʨʜʝʯʥʦ ʙʣʘʛʦʜʘʨʷʪ ʢʦʤʧʘʥʠʶ CSoft ʠ ʘʢʪʠʚʥʦ 

ʚʥʝʜʨʷʶʪ ʝʝ ʧʨʦʜʫʢʪʳ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ /4/. ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʢʦʤʧʘʥʠʠ 

CSoft ʦʩʥʦʚʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ɻʆʉʊ-ʘʭ ʈʌ ʠ ʤʝʪʦʜʠʢʘʭ ʨʘʩʯʝʪʦʚ 

ʚʝʜʫʱʠʭ ʚʫʟʦʚ ʈʦʩʩʠʠ. ɿʜʝʩʴ ʝʩʪʴ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʪʘʢ ʢʘʢ 

ʥʘ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ɼʦʥʅʊʋ ʨʘʟʨʘʙʦʪʘʥʳ ʫʥʠʢʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥ ʟʘʱʠʱʝʥʥʳʤʠ 

ʢʘʥʜʠʜʘʪʩʢʠʤʠ ʠ ʜʦʢʪʦʨʩʢʠʤʠ ʜʠʩʩʝʨʪʘʮʠʷʤʠ.  ʆʙ ʫʥʠʢʘʣʴʥʦʤ ʜʘʨʝ ʢʦʤʧʘʥʠʠ CSoft 

ʦʧʦʚʝʩʪʠʣʠ ʚʝʜʫʱʠʝ ʉʄʀ ɼʅʈ /4-7/. 

ʎʝʣʴʶ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʦʝ ʚʚʝʜʝʥʠʝ ʚ ʢʫʨʩ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʉɸʇʈ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ CSoft, ʢʦʪʦʨʳʝ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ 

(ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ, ʤʝʪʦʜʠʯʝʩʢʦʤ, ʘʧʧʘʨʘʪʥʦʤ ʠ ʜʨʫʛʠʭ), ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʢʘʬʝʜʨʳ ʕʇɻ 

ɼʦʥʅʊʋ (ʢʫʨʩʦʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ) ʜʣʷ  ʠʟʫʯʝʥʠʷ ʩʘʤʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʠ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ.  

ʊʨʝʙʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ɼʅʈ, ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʶʱʠʭ ʩ ʈʌ ʠ ʜʨʫʛʠʤʠ 

ʩʪʨʘʥʘʤʠ ʠ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʶʱʠʤʠ ʧʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʶ, ʪʨʝʙʫʶʪ ʟʥʘʥʠʷ ʩʣʝʜʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ /8/ ʚ ʢʦʪʦʨʳʭ 

ʤʳ ʚʠʜʠʤ ʠ ʧʨʦʜʫʢʪʳ ʢʦʤʧʘʥʠʠ CSoft. ʊʘʢ ʠʟ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʟʥʘʪʴ ʨʘʙʦʪʥʠʢ, ʥʘʧʨʠʤʝʨ ʚʝʜʫʱʝʛʦ ʧʨʦʝʢʪʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʚ ɼʅʈ ʇʫʙʣʠʯʥʦʛʦ ɸʢʮʠʦʥʝʨʥʦʛʦ ʆʙʱʝʩʪʚʘ çʀʥʩʪʠʪʫʪ ʖʞʥʠʠʛʠʧʨʦʛʘʟè,  

http://www.csoft.ru/about/vendors/csoft-development.html
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(ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʫʢʘʟʘʥʦ 210 ʥʘʠʤʝʥʦʚʘʥʠʡ), ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʵʪʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʠ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣ.1:  

ʊʘʙʣʠʮʘ 1. ʌʨʘʛʤʝʥʪ ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʛʨʘʤʤ çʖʞʥʠʠʛʠʧʨʦʛʘʟè. 

158 ElectriCS Light  

 

ɿɸʆ "ʉʠʉʦʬʪ", ʛ. 

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʉʠʩʪʝʤʘ 

ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʨʘʩʯʸʪʦʚ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʦʩʚʝʪʠʪʝʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ 

ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ 

 

159 EnergyCS ʈʝʞʠʤ 
 

ɿɸʆ "ʉʠʉʦʬʪ", 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʇʂ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. 

160 Electrics ESP 
 

ɿɸʆ "ʉʠʉʦʬʪ", 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ʇʂ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʨʘʩʯʝʪʘ 

ʵʣʝʢʪʨʦʭʠʤʟʘʱʠʪʳ 

161 EnergyCS ʊʂɿ , 

EnergyCS ʕʣʝʢʪʨʠʢʘ 
 

ɿɸʆ "ʉʠʉʦʬʪ", 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʇʂ ʜʣʷ ʚʳʧʦʣʥʝʥʠ ̫

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ 

ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. 

162 Model Studio CS 

ʄʦʣʥʠʝʟʘʱʠʪʘ 

 

ɿɸʆ "ʉʠʉʦʬʪ", 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʇʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ 

ʠ ʪʨʝʭʤʝʨʥʦʛʦ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʤʦʣʥʠʝʟʘʱʠʪʳ 

ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʦʪʢʨʳʪʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

 ʉʪʫʜʝʥʪʳ ɼʦʥʅʊʋ, ʧʨʦʭʦʜʷ ʧʨʘʢʪʠʢʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʵʪʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, 

ʧʦʣʫʯʘʶʪ ʥʘʚʳʢʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʚʦʠʭ ʟʥʘʥʠʡ ʠ ʥʘʙʠʨʘʶʪʩʷ ʦʧʳʪʘ 

ʨʝʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʆʭʚʘʪʠʪʴ ʚʝʩʴ ʧʝʨʝʯʝʥʴ 

ʧʨʦʜʫʢʪʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʠʙʦ ʪʘʢʦʡ ʦʧʳʪ ʫʞʝ ʙʳʣ ʫ ʥʘʰʝʛʦ ʧʘʨʪʥʝʨʘ 

ʄɻʊʋ ʠʤ. ʅ.ʕ.ɹʘʫʤʘʥʘ /9/.  



2. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʳʩʰʝʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

 ɺʚʝʜʝʥʠʝ. ɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɼʦʥʅʊʋ) 

ʪʨʫʜʠʪʩʷ ʥʘ ʦʩʪʨʠʝ ʙʠʪʚʳ ʟʘ ɹʦʣʴʰʦʡ ʈʫʩʩʢʠʡ ʄʠʨ ʠ ʠʤʝʥʥʦ ʟʜʝʩʴ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʦʚʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, ʩ ʢʦʪʦʨʳʤ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʜʝʦʣʦʛʠʠ ɼʦʥʝʮʢʦʡ 

ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʘʧʨʦʩ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ ï 

ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʘ (ʙʘʢʘʣʘʚʨʘ ʠʣʠ ʤʘʛʠʩʪʨʘ) ʙʝʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʚʪʦʨʘʤ ʥʝ ʚʠʜʠʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʳʥʝʰʥʷʷ ʛʣʦʙʘʣʠʩʪʩʢʘʷ ʪʝʥʜʝʥʮʠʷ 

ʩʪʘʨʘʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʨʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ,  ʛʦʪʦʚʷ,  ʧʦ ʩʫʪʠ çʚʠʥʪʠʢè ʠʣʠ 

çʛʘʝʯʢʫè ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʙʝʟ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʛʦ ʚʝʢʪʦʨʘ ʠ 

ʧʦʥʷʪʠʷ ʦ ʜʦʙʨʝ ʠ ʟʣʝ (ʵʚʦʣʶʮʠʠ ʠ ʠʥʚʦʣʶʮʠʠ). ʊʘʢʦʤʫ ʧʦʜʭʦʜʫ ʧʨʦʪʠʚʦʩʪʦʠʪ 

ʧʦʟʠʮʠʷ ʢʘʢ ʧʝʨʝʜʦʚʳʭ ʤʠʨʦʚʳʭ ʫʯʝʥʳʭ, ʥʦ, ʛʣʘʚʥʦʝ, ʫʯʝʥʳʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

/10/.  

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ. ɼʣʷ ɼʦʥʅʊʋ ʙʣʠʞʝ ʚʩʝʛʦ ʧʦʟʠʮʠʷ ʠ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ 

ʚʝʜʫʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ ʈʌ ï ʄɻʊʋ ʠʤ. ʅ.ʕ.ɹʘʫʤʘʥʘ. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ 

ʉʝʚʘʩʪʦʧʦʣʝ ʝʛʦ ʤʥʦʛʦ ʣʝʪ ʧʨʝʜʩʪʘʚʣʷʣ ʚʝʜʫʱʠʡ ʫʯʝʥʳʡ ʵʪʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʜʦʛʦʚʦʨ ʤʝʞʜʫ ɼʦʥʅʊʋ ʠ ʄɺʊʋ ʠʤ. ʅ.ʕ.ɹʘʫʤʘʥʘ ʧʨʦʬ. 

ʃ.ʀ.ɺʦʣʯʢʝʚʠʯ /11/. 

ɽʛʦ ʧʨʝʢʨʘʩʥʳʝ ʠ ʤʥʦʛʦʛʨʘʥʥʳʝ ʜʦʢʣʘʜʳ ʚʩʝʛʜʘ ʠʤʝʣʠ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ. 

ʏʪʦ ʦʥ ʧʳʪʘʣʩʷ ʜʦʚʝʩʪʠ? ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ: 

1)  ʅʝ ʨʳʥʦʢ ʜʦʣʞʝʥ ʩʪʘʪʴ ʟʘʢʘʟʯʠʢʦʤ ʛʣʘʚʥʦʛʦ çʧʨʦʜʫʢʪʘè ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 
ʘ ʛʦʩʫʜʘʨʩʪʚʦ.  

2)  ʅʝ çʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʩʣʫʛʠè, ʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪ ʩʣʦʚʘ ʆʙʨʘʟ. 

3)  ʂʦʤʙʠʥʘʮʠʷ ʧʦʜʭʦʜʦʚ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʦʜʭʦʜʝ, ʠʙʦ ʮʝʣʝʚʘʷ 

ʬʫʥʢʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ï ʵʪʦ ʧʦʜʛʦʪʦʚʢʘ ʵʣʠʪʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʠʢʘʢ ʠʥʘʯʝ. 

ɸʨʛʫʤʝʥʪʠʨʦʚʘʣ ʃʝʦʥʠʜ ʀʚʘʥʦʚʠʯ ɺʦʣʯʢʝʚʠʯ ʦʧʳʪʦʤ ʩʚʦʝʛʦ ʚʫʟʘ, ʢʦʪʦʨʳʡ 

ʧʳʪʘʣʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʨʳʥʦʢ ʠ ʜʘʞʝ ʝʤʫ (ʄɻʊʋʠʤ.ʅ.ʕ.ɹʘʫʤʘʥʘ) ʥʝ ʫʜʘʣʦʩʴ ʵʪʦ 

ʩʜʝʣʘʪʴ ʩʠʣʘʤʠ ʩʚʦʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʠʤ ʧʨʠʰʣʦʩʴ ʧʨʠʛʣʘʰʘʪʴ ʩʦ ʩʪʦʨʦʥʳ, ʥʦ ʠ, 

ʚʳʧʫʩʪʠʚ ʦʜʥʫ ʛʨʫʧʧʫ, ʄɻʊʋ ʧʨʝʢʨʘʪʠʣ ʵʪʠ ʧʦʧʳʪʢʠ ʠ ʚʳʨʘʙʦʪʘʣ ʜʣʷ ʩʝʙʷ ʥʦʚʫʶ 

ʮʝʣʴ ï ʧʦʜʛʦʪʦʚʢʫ ʠʤʝʥʥʦ ʵʣʠʪʳ ʛʦʩʫʜʘʨʩʪʚʘ /10/.  

ɸʚʪʦʨʳ ʵʪʦʛʦ ʧʦʩʦʙʠʷ ʧʦʣʥʦʩʪʴʶ ʨʘʟʜʝʣʷʶʪ ʵʪʦʪ ʧʦʜʭʦʜ ʠ ʭʦʪʝʣʠ ʙʳ ʝʛʦ 

ʨʘʩʰʠʨʠʪʴ ʠ ʧʦʢʘʟʘʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʝʛʦ ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʥʘ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ɼʦʥʅʊʋ ʥʘ ʢʘʬʝʜʨʝ ʕʇɻ. 

ɸʥʘʣʦʛʠʯʥʦʩʪʴ ʧʨʦʙʣʝʤ ʚ ʈʌ ʠ ɼʅʈ. ʆʧʳʪ ʧʨʝʧʦʜʘʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʚ ɼʦʥʅʊʋ ʜʦ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʣʠʪʳ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʝʝ 

ʚʳʩʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʚ ʋʢʨʘʠʥʝ ʥʝʪ ʢʘʢ ʠ ʟʘʧʨʦʩʘ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʡ 

ʵʣʠʪʳ. ʅʘ ʦʜʥʦʡ ʠʟ ʢʦʥʩʫʣʴʪʘʮʠʡ ʦʜʠʥ ʠʟ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ʢʦʩʥʫʣʩʷ ʧʨʦʙʣʝʤʳ 

ʦʰʠʙʦʯʥʦʛʦ ʢʫʨʩʘ ʋʢʨʘʠʥʳ, ʥʘ ʯʪʦ ʧʦʣʫʯʠʣ ʦʪʚʝʪ ʠʟ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʳ, ʯʪʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʚʝʨʥʦ ʚʠʜʠʪ ʢʫʨʩ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʪʦʨʦʝ ʰʣʦ ʪʦʛʜʘ ʧʦ 

ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʦʤʫ ʢʫʨʩʫ. ɼʣʷ ʘʚʪʦʨʦʚ ʩʪʘʪʴʠ ʵʪʦ ʙʳʣ ʦʯʝʥʴ ʩʝʨʴʝʟʥʳʡ ʫʜʘʨ, ʠʙʦ ʩ 



ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʠʩʪʦ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʢ ʵʪʦʤʫ ʩʪʫʜʝʥʪʫ ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ 

ʚʦʧʨʦʩʦʚ, ʥʦ ʚʦʪ ʛʜʝ ʦʥ ʩʝʡʯʘʩ ʠ ʩ ʢʝʤ ʦʥ ʩʝʡʯʘʩ ï ʙʦʣʴʰʦʡ ʚʦʧʨʦʩ. ʊʦ ʝʩʪʴ ʥʘʣʠʮʦ 

ʥʝʚʝʨʥʳʡ ʢʫʨʩ ʠ ʠʩʢʘʞʝʥʥʘʷ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʋʢʨʘʠʥʝ. ʄʳ ʥʝ 

ʤʦʣʯʘʣʠ ʦʙ ʵʪʦʤ ʠ ʚ ʪʦ ʚʨʝʤʷ /12,13/.  

ɿʘʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ɼʦʥʙʘʩʩ ʫʞʝ ʩʜʝʣʘʣ ʩʚʦʡ ʚʳʙʦʨ ʠ ʵʪʦ ʫʞʝ ɼʦʥʝʮʢʘʷ ʅʘʨʦʜʥʘʷ 

ʈʝʩʧʫʙʣʠʢʘ ʠ ʧʦʣʥʦʩʪʴʶ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚʦ ʚʩʝʭ  ʩʤʳʩʣʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ) ʥʘ ɹʦʣʴʰʦʡ ʈʫʩʩʢʠʡ ʄʠʨ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ ʦʥʘ ʷʚʣʷʝʪʩʷ. ɺ ɼʦʥʅʊʋ  

ʩʨʘʟʫ ʥʘʯʘʣʠ ʚʥʝʜʨʷʪʴʩʷ ʩʪʘʥʜʘʨʪʳ ʈʌ, ʘ ʠʤʝʥʥʦ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʩʪʘʥʜʘʨʪè, ʚ ʢʦʪʦʨʦʤ ʯʝʪʢʦ ʚʳʜʝʣʝʥʳ: 

1) ʆʙʱʝʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ; 

2) ʆʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ; 

3) ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʂ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʫʤʘʥʠʪʘʨʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʥʦ ʠ 

ʩʧʝʮʠʘʣʴʥʳʝ, ʠʙʦ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʵʪʠʤ ʜʠʩʮʠʧʣʠʥʘʤ ʦʙʷʟʘʪʝʣʴʥʦ 

ʥʫʞʥʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʤʝʥʥʦ ʦʙʱʝʢʫʣʴʪʫʨʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ, 

ʠʙʦ ʦʪʩʫʪʩʪʚʠʝ ʠʭ (ʜʘʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ) ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʝʡʯʘʩ 

ʧʨʦʠʟʦʰʣʦ ʥʘ ʋʢʨʘʠʥʝ.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʂ ʢʘʢʦʤʫ ʢʣʘʩʩʫ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʜʘʯ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʟʘʜʘʯʫ? ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʵʪʦ ʧʨʝʨʦʛʘʪʠʚʘ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʇʦʯʝʤʫ ʠʤʝʥʥʦ ʦʧʪʠʤʠʟʘʮʠʠ? ʇʦʪʦʤʫ ʯʪʦ ʣʶʙʦʡ ʦʙʲʝʢʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʜʘ ʠ ʩʘʤ 

ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨ ʩʪʘʨʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʦʧʪʠʤʘʣʴʥʦ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ 

ʩʪʘʨʘʝʪʩʷ ʧʨʦʞʠʪʴ ʞʠʟʥʴ ʦʧʪʠʤʘʣʴʥʦ ʠ ʦʧʪʠʤʘʣʴʥʦ ʚ ʢʘʞʜʦʤ ʝʝ ʘʩʧʝʢʪʝ (ʧʦ ʩʫʪʠ, 

ʷʚʣʷʷʩʴ ʘʨʭʠʪʝʢʪʦʨʦʤ ʠ ʛʣʘʚʥʳʤ ʨʝʞʠʩʩʝʨʦʤ ʩʚʦʝʡ ʞʠʟʥʠ). ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʘʚʠʪʴ ʵʪʫ ʟʘʜʘʯʫ (ʪʦ ʝʩʪʴ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʩʚʦʝʡ 

ʞʠʟʥʠ). ʀʙʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʢʦʨʘʙʣʷ, ʥʝ ʟʥʘʶʱʝʛʦ ʩʚʦʝʡ ʮʝʣʠ ʣʶʙʦʡ ʧʫʪʴ 

ʥʝʚʝʨʥʳʡ. ʀʟ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʩʪʘʥʦʚʢʘ ʣʶʙʦʡ ʟʘʜʘʯʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʜʝʨʞʠʪ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʈʝʰʝʥʠʝ 

ʩʦʩʪʦʠʪ ʚ ʧʦʠʩʢʝ ʵʢʩʪʨʝʤʫʤʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ (ʪʦʛʦ, ʯʪʦ ʞʝʣʘʝʪ ʧʦʣʫʯʠʪʴ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ) ʚ ʛʨʘʥʠʮʘʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʤʠʥʠʤʫʤ 

ʩʪʦʠʤʦʩʪʠ ʠ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ï ʦʙʳʯʥʳʡ ʢʨʠʪʝʨʠʡ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʠʣʠ ʞʝ ʤʘʢʩʠʤʫʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ. ʉʭʝʤʘʪʠʯʥʦ ʵʪʦ ʚʳʨʘʞʝʥʦ ʥʘ ʨʠʩ.1, 

ʛʜʝ ʜʣʷ ʧʨʠʤʝʨʘ ʧʦʢʘʟʘʥ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʢʘʙʝʣʷ. ɿʜʝʩʴ: ʉ-ʩʪʦʠʤʦʩʪʴ 

ʢʘʙʝʣʷ, ʇ-ʧʦʪʝʨʠ ʚ ʢʘʙʝʣʝ. ɺ ʧʦʩʪʘʥʦʚʢʫ ʢʣʘʩʩʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʭʦʜʠʪ: 

1) ʎʌ: F (C, ʇ) => min / max 

2) ʆɻʈ: ʉ1<C <C2, ʇ1<ʇ <ʇ2, é 

ʆʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʝʯʝʥʠʷ ʢʘʙʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʫʤʫ ʧʦʪʝʨʴ ʚ ʢʘʙʝʣʝ 

ʠ ʩʘʤʦʡ ʩʪʦʠʤʦʩʪʠ ʢʘʙʝʣʷ. ʕʪʦ ʪʠʧʦʚʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʫʶ ʤʳ ʨʝʰʘʝʤ ʧʦʩʪʦʷʥʥʦ, ʥʝ 

ʥʘʟʳʚʘʷ ʝʝ ʪʘʢʦʚʦʡ ʠ ʥʝ ʧʨʦʚʦʜʷ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ʇʦʩʤʦʪʨʠʪʝ ʩʘʤʠ, ʥʘʧʨʠʤʝʨ, ʚʩʝ ʤʳ 

ʝʜʝʤ ʥʘ ʨʘʙʦʪʫ. ʀ ʧʫʪʴ ʩʪʘʨʘʝʤʩʷ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʦ. ʅʘʰ ʧʦʜʭʦʜ ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ 

ʧʨʠʚʝʜʝʥʥʳʡ ʨʠʩʫʥʦʢ. ʅʘ ʵʪʦʤ ʞʝ ʛʨʘʬʠʢʝ çʉè - ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʟʜʘ ʚ ʨʘʟʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ, ʘ çʇè - ʧʫʩʪʴ ʙʫʜʝʪ ʚʨʝʤʷ ʧʨʦʝʟʜʘ. ʏʝʤ ʚʳʰʝ ʩʪʦʠʤʦʩʪʴ, ʪʝʤ ʥʠʞʝ ʚʨʝʤʷ. 

ɺ ʛʨʘʥʠʮʘʭ ʦʛʨʘʥʠʯʝʥʠʡ (ʵʪʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʙʶʜʞʝʪ ʧʦʝʟʜʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 



ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʤʦʞʝʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ) ʠʱʝʤ ʨʝʰʝʥʠʝ. ʆʙʳʯʥʦ ʵʪʦ ʥʝʯʪʦ 

ʩʨʝʜʥʝʝ (ʟʦʣʦʪʘʷ ʩʝʨʝʜʠʥʘ) ʠ ʬʘʢʪʠʯʝʩʢʠ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ ʠ ʚʨʝʤʝʥʝʤ ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ. ʇʦʩʢʦʣʴʢʫ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ, ʘ ʝʩʪʴ ʙʦʣʝʝ 700 

ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʥʳʭ ʪʝʦʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʪʦ ʜʘʥʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʞʜʝʪ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɸʚʪʦʨʘʤ ʦʩʦʙʝʥʥʦ ʙʣʠʟʦʢ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ï ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ 

ʩʪʳʢʫʝʪʩʷ ʩ ʛʫʤʘʥʠʪʘʨʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʠ ʦʩʥʦʚʘʥ ʥʘ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʤ ʯʠʩʣʝ. 

ʆʜʥʘʢʦ ʤʝʪʘ-ʟʥʘʥʠʝ ʠ ʟʜʝʩʴ ʜʘʝʪ ʥʘʤʝʢ ʥʘ ʨʝʰʝʥʠʝ ʠ ʧʦʠʩʢ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʧʪʠʤʠʟʘʮʠʠ.  

 
ʈʠʩ. 1. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ. 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ. ʄʳ ʫʞʝ ʜʝʣʘʣʠ ʜʦʢʣʘʜ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʕʨʤʠʪʘʞʝ ʈʌ ʥʘ ʪʝʤʫ ʚʳʙʦʨʘ ʚʝʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʚ ɼʅʈ (ʅʦʚʦʨʦʩʩʠʠ) /14/ ʛʜʝ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʤʠʤʦ ʨʘʢʝʪʥʦ-ʷʜʝʨʥʦʛʦ ʱʠʪʘ ʛʦʩʫʜʘʨʩʪʚʫ ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʝʥ 

ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʡ ʱʠʪ. ʆʪʩʫʪʩʪʚʠʝ ʪʘʢʦʛʦ ʱʠʪʘ ʥʘ ʋʢʨʘʠʥʝ ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʠ 

ʜʘʣʦ ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʤʳ ʚʠʜʠʤ ʩʝʡʯʘʩ, ʠʙʦ ʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʦʪʚʝʯʘʶʪ ʟʘ ʢʫʣʴʪʫʨʫ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʮʝʣʦʤ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʱʝʩʪʚʘ. ʀ ʟʜʝʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ /15/. 

ʇʦʩʪʘʨʘʝʤʩʷ ʦʙʦʙʱʠʪʴ ʫʢʘʟʘʥʥʦʝ ʷʚʣʝʥʠʝ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʛʦʣʦʛʨʘʬʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 

ʚ ʜʠʥʘʤʠʢʝ.  

ʆʙʦʙʱʝʥʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʘʚʠʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ ʜʘʝʪ 

ʫʞʝ 50 ʧʨʦʮʝʥʪʦʚ ʫʩʧʝʭʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʜʦʢʪʦʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ /16/ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʪʘʢʫʶ ʩʭʝʤʫ ʧʦʩʪʠʞʝʥʠʷ ʀʩʪʠʥʳ ʧʦʠʩʢ ʢʦʪʦʨʦʡ ʠ ʝʩʪʴ ʟʘʜʘʯʘ ʫʯʝʥʦʛʦ (ʨʠʩ. 2). ɿʜʝʩʴ 

ʥʝ ʫʢʘʟʘʥʘ ʩʘʤʘ ʀʩʪʠʥʘ, ʠʙʦ ʦʥʘ ʥʝ ʠʟʦʙʨʘʞʘʝʤʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ 

ɹʦʛʘ ʚ ʨʝʣʠʛʠʦʟʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʘ ʉʦʢʨʘʪ ʧʨʠ ʧʦʜʭʦʜʝ ʢ ʵʪʦʤʫ ʧʦʥʷʪʠʶ 

ʟʘʤʦʣʢʘʣ, ʜʘʙʳ ʩʚʦʠʤʠ ʚʳʩʢʘʟʳʚʘʥʠʷʤʠ ʥʝ ʦʩʢʚʝʨʥʠʪʴ ʝʛʦ.  

ɿʜʝʩʴ ʤʦʞʥʦ ʩʦʩʣʘʪʴʩʷ ʥʘ ʉʧʠʥʦʟʫ ʦ ʪʦʤ, ʯʪʦ çʩʣʦʚʘ ʟʘʪʝʤʥʷʶʪ ʩʤʳʩʣè (ʢʘʢ 

ʩʣʦʚʦ ʢʘʢ ʤʦʜʝʣʴ ʷʚʣʝʥʠʷ ʩʘʤʘ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʫʧʨʦʱʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 



ʨʝʘʣʴʥʦʩʪʠ ʠ ʧʦʵʪʦʤʫ çʟʘʪʝʤʥʷʝʪ ʩʤʳʩʣè ʠʙʦ ʝʩʪʴ ʧʦʪʝʨʠ ʚ ʦʪʨʘʞʝʥʠʠ ʠ ʚʳʨʘʞʝʥʠʠ 

ʵʪʦʡ ʩʘʤʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʀʩʪʠʥʳ).  

 
ʈʠʩ. 2. ʉʭʝʤʘ ʵʪʘʧʦʚ ʧʦʥʠʤʘʥʠʷ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʫʢʘʭ. 

 

ʂʘʢ ʩʢʘʟʘʥʦ ʚ ʤʝʪʘ-ʟʥʘʥʠʠ: çɺʳʩʰʝʝ ʉʦʟʥʘʥʠʝ ʟʥʘʝʪ ʀʩʪʠʥʫ, ʠ ʄʳ ʛʦʪʦʚʳ 

ʦʧʦʚʝʩʪʠʪʴ ʵʪʫ ʀʩʪʠʥʫ ʯʝʣʦʚʝʯʝʩʪʚʫ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʘ 

ʚʳʩʰʫʶ ʩʪʫʧʝʥʴ. 9.10.1929è /17/. ʊʦ ʝʩʪʴ ʟʜʝʩʴ ʫʢʘʟʘʥ ʧʫʪʴ ʧʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʩʘʤʦʡ 

ʀʩʪʠʥʳ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʝʙʷ, ʯʪʦʙʳ ʩʪʘʪʴ ʜʦʩʪʦʡʥʳʤ ʵʪʦʡ ʀʪʠʥʳ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦ ʤʳʩʣʠ ʷʚʣʷʝʪʩʷ: çʗʚʣʝʥʠʝ ʚʳʩʰʝʡ ʀʩʪʠʥʳ ʤʦʞʥʦ ʜʘʪʴ ʪʦʣʴʢʦ 

ʯʠʩʪʳʤ ʩʝʨʜʮʘʤ ʠ ʯʫʪʢʠʤ ʜʫʭʘʤ. 20.01.1930è /17/. ʀ ʟʜʝʩʴ ʤʳ ʥʘʜʝʝʤʩʷ ʧʨʠʙʣʠʟʠʪʴʩʷ 

ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯʠ ʋʯʠʪʝʣʝʡ ʏʝʣʦʚʝʯʝʩʪʚʘ: çɻʣʘʚʥʦʝ ʟʘʜʘʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʫ ï 

ʩʦʝʜʠʥʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʡ ʤʠʨ ʩ ʜʫʭʦʚʥʳʤè /17/. ɺʳʧʦʣʥʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ ʘʚʪʦʨʳ 

ʧʦʩʚʷʪʠʣʠ ʩʚʦʡ ʪʨʫʜ çʕʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʤʠʨʦʟʜʘʥʠʷè /16/, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʥ ʚ 

ʦʩʥʦʚʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʈʌ. 

ɺʳʚʦʜʳ. ʇʦʣʘʛʘʝʤ, ʯʪʦ ʚʝʢʪʦʨ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʝʛʦ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʠʪʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʝʟ ʢʦʪʦʨʦʡ 

ʧʦʩʪʨʦʠʪ ɹʩʪʨʘʥʫ ʥʝ ʚʦʟʤʦʞʥʦ. ɻʣʘʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ 

ʜʠʩʮʠʧʣʠʥʳ ʛʫʤʘʥʠʪʘʨʥʳʝ, ʥʦ ʠ ʚ ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ ʥʫʞʝʥ ʪʘʢʦʡ ʞʝ 

ʧʦʜʭʦʜ ʧʨʝʧʦʜʘʚʘʪʴ ʢʘʢ çʦʙʱʝʢʫʣʴʪʫʨʥʫʶ ʢʦʤʧʝʪʝʥʮʠʶè, ʥʘʨʷʜʫ ʩ ʧʝʨʝʜʘʯʝʡ 

ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʆʙʷʟʘʪʝʣʴʥʦ ʥʘ ʟʘʥʷʪʠʷʭ ʥʫʞʥʦ 

ʫʜʝʣʪ̫ʴ ʚʨʝʤʷ ʠʤʝʥʥʦ ʦʙʱʝʢʫʣʴʪʫʨʥʳʤ ʚʦʧʨʦʩʘʤ ʧʨʦʰʣʦʛʦ ʠ ʙʫʜʫʱʝʛʦ ʩʪʨʘʥʳ. ʊʦʛʜʘ 

ʥʝ ʥʫʞʥʦ ʙʫʜʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʝʝ ʠʟ ʨʫʠʥ, ʢʘʢ ʵʪʦ ʧʨʝʜʩʪʦʠʪ ʋʢʨʘʠʥʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʈʌ ʥʝ ʫʪʝʰʠʪʝʣʴʥʳ ʚ ʵʪʦʤ ʩʤʳʩʣʝ /18/. 

 ʉʦʚʝʪʦʤ ʈʝʢʪʦʨʦʚ ɼʅʈ ʧʨʠʥʷʪʦ ʦʙʦʙʱʠʪʴ ʦʧʳʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʀʥʩʪʠʪʫʪʘ ʂʫʣʴʪʫʨʳ 

ɼʦʥʅʊʋ ʥʘ ʙʘʟʝ ʚʫʟʦʚ ɼʅʈ /19/. ʆʪʯʝʪʳ ʧʦ ʛʦʜʘʤ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʟʜʝʩʴ /20/. 

ʇʨʠʛʣʘʰʘʝʤ ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ. 

 

 



3. ɺʚʝʜʝʥʠʝ ʚ ʉɸʇʈ 

ʄʝʩʪʦ ʉɸʇʈ (ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ) ʚ ʞʠʟʥʝʥʥʦʤ 

ʮʠʢʣʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʜʝʣʠʷ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ, 

ʤʘʪʝʨʠʘʣ ʚʟʷʪ ʠʟ /21/. 

 

ʈʠʩ. 1. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ 

  CRM , CRM-ʩʠʩʪʝʤʘ, ʩʦʢʨʘʱʝʥʠʝ ʦʪ ʘʥʛʣ. Customer Relationship 

Management) ð ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʘʢʘʟʯʠʢʘʤʠ 

(ʢʣʠʝʥʪʘʤʠ), ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʜʘʞ, ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʢʝʪʠʥʛʘ ʠ 

ʫʣʫʯʰʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʧʫʪʸʤ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ ʠ 

ʠʩʪʦʨʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʥʠʤʠ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ERP (ʘʥʛʣ. Enterprise Resource Planning, ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ) ð 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʧʝʨʘʮʠʡ, ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʥʝʧʨʝʨʳʚʥʫʶ ʙʘʣʘʥʩʠʨʦʚʢʫ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʨʝʩʫʨʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʘʢʝʪʘ 

ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʦʙʱʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʠ 

ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʚʩʝʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ
[1][2]

. ERP-ʩʠʩʪʝʤʘ ð ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʘʢʝʪ, ʨʝʘʣʠʟʫʶʱʠʡ ʩʪʨʘʪʝʛʠʶ ERP. 

ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ (ʘʥʛʣ. supply chain management, SCM) ð 

ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʚʩʝʤ ʧʦʪʦʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʳʨʴʝ, ʤʘʪʝʨʠʘʣʘʭ, ʧʨʦʜʫʢʪʘʭ, ʫʩʣʫʛʘʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʠ ʧʨʝʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%B0%D0%B7%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%B0%D0%B7%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%BA%D0%B5%D1%82%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B7%D0%BD%D0%B5%D1%81-%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BD%D0%B0%D0%BD%D1%81%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BC%D0%B5%D0%BD%D0%B5%D0%B4%D0%B6%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%B0%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BA%D0%B5%D1%82_%D0%BF%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BA%D0%B5%D1%82_%D0%BF%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B7%D0%BD%D0%B5%D1%81-%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
https://ru.wikipedia.org/wiki/ERP#cite_note-Gartner_Glossary-1
https://ru.wikipedia.org/wiki/ERP#cite_note-Gartner_Glossary-1
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA


ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʮʝʣʝʥʥʦʤ ʥʘ 

ʠʟʤʝʨʠʤʳʡ ʩʦʚʦʢʫʧʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʩʧʨʦʩʘ ʥʘ ʢʦʥʝʯʥʫʶ ʧʨʦʜʫʢʮʠʶ). 

MRP II  (ʘʥʛʣ. manufacturing resource planning ð ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ) ð ʩʪʨʘʪʝʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʢʘʢ ʦʧʝʨʘʮʠʦʥʥʦʝ, ʪʘʢ ʠ ʬʠʥʘʥʩʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʦʭʚʘʪ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝʞʝʣʠ MRP. ɺ ʦʪʣʠʯʠʝ 

ʦʪ MRP, ʚ ʩʠʩʪʝʤʝ MRP II ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʤʘʪʝʨʠʘʣʴʥʦʤ, ʥʦ ʠ 

ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ
[1]
. ʈʝʘʣʠʟʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ. 

ʉʪʨʘʪʝʛʠʷ ERP ʩʯʠʪʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ MRP II. MRP II ʟʘʜʘʸʪ ʧʨʠʥʮʠʧʳ ʜʝʪʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʫʯʸʪ ʟʘʢʘʟʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʟʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦ ʚʩʝʭ ʨʝʩʫʨʩʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ʤʘʪʝʨʠʘʣʳ, ʩʳʨʴʸ, ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʝʨʩʦʥʘʣ), 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʭʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʝʛʦ ʫʯʸʪ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳʧʫʩʢʘ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, ʦʧʝʨʘʪʠʚʥʦʝ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʝ ʧʣʘʥʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ. 

PLM-ʩʠʩʪʝʤʘ (ʘʥʛʣ. product lifecycle management) ð ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʜʫʢʮʠʠ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʚʢʣʶʯʘʝʪ ʧʝʨʠʦʜ ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʜʫʢʮʠʠ ʜʦ ʝʸ 

ʣʠʢʚʠʜʘʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʠʩʯʝʨʧʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ.  

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʝʭʥʠʯʝʩʢʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ, ʫʪʠʣʠʟʘʮʠʷ. ʇʨʠʤʝʥʷʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʠʤʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʢ ʩʣʦʞʥʦʡ ʥʘʫʢʦʸʤʢʦʡ ʧʨʦʜʫʢʮʠʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

CAE (ʘʥʛʣ. Computer-aided engineering) ð ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʜʣʷ ʧʨʦʛʨʘʤʤ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ: 

ʨʘʩʯʸʪʦʚ, ʘʥʘʣʠʟʘ ʠ ʩʠʤʫʣʷʮʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʯʸʪʥʘʷ ʯʘʩʪʴ ʧʘʢʝʪʦʚ ʯʘʱʝ 

ʚʩʝʛʦ ʦʩʥʦʚʘʥʘ ʥʘ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʘʭ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (ʩʤ.: 

ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʦʙʲʸʤʦʚ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʠ 

ʜʨ.). ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ (ʠʣʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʸʪʦʚ) (CAE) ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ CAD-ʩʠʩʪʝʤʘʤʠ (ʟʘʯʘʩʪʫʶ 

ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʥʠʭ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʶʪʩʷ ʛʠʙʨʠʜʥʳʝ CAD/CAE-ʩʠʩʪʝʤʳ). CAE-

ʩʠʩʪʝʤʳ ð ʵʪʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʩʯʸʪʥʳʭ ʤʝʪʦʜʦʚ (ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʤʝʪʦʜ 

ʢʦʥʝʯʥʳʭ ʦʙʲʸʤʦʚ) ʦʮʝʥʠʪʴ, ʢʘʢ ʧʦʚʝʜʸʪ ʩʝʙʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ ʚ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʤʦʛʘʶʪ ʫʙʝʜʠʪʴʩʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʟʜʝʣʠʷ, 

ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ. ɺ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʝʩʪʴ ʪʝʨʤʠʥ 

ʉɸʇʈ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ CAD/CAM/CAE/PDM. 

Computer-aided design (CAD)  - ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ
[1]
, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʝʨʩʦʥʘʣʘ ʠ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʳʭ ʠ 

ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ
[2][3]
. ʊʘʢʞʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʜʦʙʥʳʭ 

ʩʠʩʪʝʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʙʙʨʝʚʠʘʪʫʨʘ ʉɸʇʈ. 

CAM  (ʘʥʛʣ. Computer-aided manufacturing) ð ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʣʠʙʦ 

ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʷʶʱʠʭ 

https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/MRP
https://ru.wikipedia.org/wiki/MRP_II#cite_note-1
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BA%D0%B5%D1%82_%D0%BF%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC
https://ru.wikipedia.org/wiki/ERP
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BA%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A3%D1%82%D0%B8%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B0%D0%BA%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D0%BE%D0%B1%D1%8A%D1%91%D0%BC%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D1%8B%D1%85_%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%90%D0%9F%D0%A0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D1%85_%D1%80%D0%B0%D0%B1%D0%BE%D1%82
https://ru.wikipedia.org/wiki/CAM
https://ru.wikipedia.org/wiki/PDM-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F#cite_note-gost1-1
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F#cite_note-gost2-2
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F#cite_note-gost2-2
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F


ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʘʥʢʦʚ ʩ ʏʇʋ. ʇʦʜ ʪʝʨʤʠʥʦʤ ʧʦʥʠʤʘʶʪʩʷ ʢʘʢ ʩʘʤ ʧʨʦʮʝʩʩ 

ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʥʞʝʥʝʨʘʤʠ-ʪʝʭʥʦʣʦʛʘʤʠ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʦʛʣʘʩʥʦ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɽʉʊɼ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʚʤʝʱʘʶʪ ʚ ʩʝʙʝ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯ CAD/CAM, CAE/ʉɸʄ, CAD/CAE/CAM. 

PDM-ʩʠʩʪʝʤʘ (ʘʥʛʣ. Product Data Management ð ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ 

ʦʙ ʠʟʜʝʣʠʠ) ð ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʫʧʨʘʚʣʝʥʠʝ 

ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʠʟʜʝʣʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʠʟʜʝʣʠʡ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʨʘʟʣʠʯʥʳʝ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ (ʢʦʨʘʙʣʠ ʠ ʘʚʪʦʤʦʙʠʣʠ, ʩʘʤʦʣʸʪʳ ʠ ʨʘʢʝʪʳ, 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʠ ʜʨ.). 

ɺ PDM-ʩʠʩʪʝʤʘʭ ʦʙʦʙʱʝʥʳ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ: 

¶ ʫʧʨʘʚʣʝʥʠʝ ʠʥʞʝʥʝʨʥʳʤʠ ʜʘʥʥʳʤʠ (engineering data management ð EDM) 

¶ ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʤʠ 

¶ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʠʟʜʝʣʠʠ (product information management ð PIM) 

¶ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ (technical data management ð TDM) 

¶ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (technical information management ð TIM) 

¶ ʫʧʨʘʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʩʝʩʪʦʨʦʥʥʝ 
ʦʧʨʝʜʝʣʷʶʱʝʡ ʢʦʥʢʨʝʪʥʦʝ ʠʟʜʝʣʠʝ. 

ɹʘʟʦʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ PDM-ʩʠʩʪʝʤ ʦʭʚʘʪʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

¶ ʫʧʨʘʚʣʝʥʠʝ ʭʨʘʥʝʥʠʝʤ ʜʘʥʥʳʭ ʠ ʜʦʢʫʤʝʥʪʘʤʠ 

¶ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʨʘʙʦʪ ʠ ʧʨʦʮʝʩʩʘʤʠ 

¶ ʫʧʨʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʦʡ ʧʨʦʜʫʢʪʘ 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʛʝʥʝʨʘʮʠʠ ʚʳʙʦʨʦʢ ʠ ʦʪʯʝʪʦʚ 

¶ ʤʝʭʘʥʠʟʤ ʘʚʪʦʨʠʟʘʮʠʠ 

MES (ʦʪ ʘʥʛʣ. manufacturing execution system, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ) ð ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʢʦʦʨʜʠʥʘʮʠʠ, 

ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʚ ʨʘʤʢʘʭ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. MES-

ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʷ ʮʝʭʘ, ʥʦ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʠ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʮʝʣʦʤ. 

SCADA (ʘʙʙʨ. ʦʪ ʘʥʛʣ. Supervisory Control And Data Acquisition ð 

ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʙʦʨ ʜʘʥʥʳʭ) ð ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩʠʩʪʝʤ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, 

ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

SCADA ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʯʘʩʪʴʶ ɸʉʋ ʊʇ, ɸʉʂʋʕ, ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʥʘʫʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʜʘʥʠʷ ʠ ʪ. ʜ. SCADA-ʩʠʩʪʝʤʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʭʦʟʷʡʩʪʚʘ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʝʨʘʪʦʨʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɼʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʳ ʠ, ʜʣʷ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ, ʠʩʧʦʣʴʟʫʝʪ 

ʜʨʘʡʚʝʨʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʣʠ OPC/DDE ʩʝʨʚʝʨʳ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 

ʥʘʧʠʩʘʥ ʥʘ ʦʜʥʦʤ ʠʟ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʩʛʝʥʝʨʠʨʦʚʘʥ ʚ ʩʨʝʜʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʏʠʩʣʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʩʦʢʨ. ʏʇʋ; ʘʥʛʣ. computer numerical control, 

ʩʦʢʨ. CNC) ð ʢʦʤʧʴʶʪʝʨʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʘʷ ʧʨʠʚʦʜʘʤʠ 

https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%D0%B2%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%95%D0%A1%D0%A2%D0%94
https://ru.wikipedia.org/wiki/CAPP
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D1%85_%D1%80%D0%B0%D0%B1%D0%BE%D1%82
https://ru.wikipedia.org/wiki/Computer-aided_engineering
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D0%B1%D1%80%D0%B5%D0%B2%D0%B8%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BA%D0%B5%D1%82_%D0%BF%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC
https://ru.wikipedia.org/wiki/%D0%90%D0%A1%D0%A3_%D0%A2%D0%9F
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8F_%D0%B8_%D1%83%D1%87%D0%B5%D1%82%D0%B0_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/OPC
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80


ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʩʪʘʥʦʯʥʫʶ ʦʩʥʘʩʪʢʫ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʩ ʏʇʋ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ: 

¶ ʩʪʘʥʦʯʥʳʤ ʧʘʨʢʦʤ, ʥʘʧʨʠʤʝʨ, ʩʪʘʥʢʘʤʠ (ʩʪʘʥʢʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʯʠʩʣʦʚʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʥʘʟʳʚʘʶʪʩʷ ʩʪʘʥʢʘʤʠ ʩ ʏʇʋ) ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ 

(ʥʘʧʨʠʤʝʨ, ʬʨʝʟʝʨʥʳʝ ʠʣʠ ʪʦʢʘʨʥʳʝ), ʜʝʨʝʚʘ, ʧʣʘʩʪʤʘʩʩ; 

¶ ʧʨʠʚʦʜʘʤʠ ʘʩʠʥʭʨʦʥʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʝʢʪʦʨʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ; 

¶ ʭʘʨʘʢʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʨʦʙʦʪʘʤʠ; 

¶ ʇʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ: 3D-ʧʨʠʥʪʝʨ, 3D-ʩʢʘʥʝʨ. 

ʉʠʩʪʝʤʳ ʩʦʟʜʘʥʠʷ ʀʕʊʈ (IETM) (IETM ð Interactive Electronic Technical 

Manual, ʀʕʊʈ ð ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʫʢʦʚʦʜʩʪʚʘ) ð 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ʉʘʤʠ ʀʕʊʈ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʪʝʢʩʪʦʚʳʝ, ʛʨʘʬʠʯʝʩʢʠʝ, ʘʫʜʠʦ ʠ 

ʚʠʜʝʦ ʜʘʥʥʳʝ. 

CALS-ʪʝʭʥʦʣʦʛʠʠ (ʘʥʛʣ. Continuous Acquisition and Lifecycle Support ð 

ʥʝʧʨʝʨʳʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʦʩʪʘʚʦʢ ʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ), ʠʣʠ 

ʀʇʀ (ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ) ð ʧʦʜʭʦʜ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʠ ʥʘʫʢʦʸʤʢʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ. 

 

3.1. ʇʦʥʷʪʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ð ʩʦʟʜʘʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʧʨʠʥʷʪʦʡ ʬʦʨʤʝ ʦʙʨʘʟʘ ʵʪʦʛʦ ʝʱʝ ʥʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ. ʆʙʨʘʟ 

ʦʙʲʝʢʪʘ ʠʣʠ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʚ ʚʦʦʙʨʘʞʝʥʠʠ ʯʝʣʦʚʝʢʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʕɺʄ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ 

ʠʥʞʝʥʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʨʘʞʝʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ 

ʦʙʱʝʩʪʚʘ ʚ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʢʪʳ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʟʜʝʣʠʷ ʠʣʠ ʧʨʦʮʝʩʩʳ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʠ (ʠʣʠ) ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ (ʊɿ), 

ʦʪʨʘʞʘʶʱʠʭ ʵʪʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʠ ʨʝʘʣʠʟʘʮʠʶ ʊɿ ʚ ʚʠʜʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʆʙʳʯʥʦ ʊɿ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʥʝʢʦʪʦʨʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʠ ʦʥʦ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ 

(ʧʝʨʚʠʯʥʳʤ) ʦʧʠʩʘʥʠʝʤ ʦʙʲʝʢʪʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʫʞʠʪ 

ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʡ ʜʦʩʪʘʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʦʙʲʝʢʪʘ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʝʩʪʴ ʧʨʦʝʢʪ, ʪʦʯʥʝʝ ʦʢʦʥʯʘʪʝʣʴʥʦʝ 

ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ. ɹʦʣʝʝ ʢʦʨʦʪʢʦ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ð ʧʨʦʮʝʩʩ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ 

ʧʦʣʫʯʝʥʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠʩʭʦʜʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʘ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʥʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʨʘʙʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ, ʨʘʩʯʝʪʥʦʛʦ ʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʦʧʠʩʘʥʠʷ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʧʦʨʦʞʜʘʝʪ ʨʷʜ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʠʩʘʥʠʡ, ʧʦʜʚʦʜʷʱʠʭ ʠʪʦʛʠ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʦʢʦʥʯʘʥʠʷ ʠʣʠ ʧʨʦʜʦʣʞʝʥʠʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʘʢʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʦʧʠʩʘʥʠʷ ʥʘʟʳʚʘʶʪ ʧʨʦʝʢʪʥʳʤʠ 

ʨʝʰʝʥʠʷʤʠ. 
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʠʣʠ ʠʭ ʯʘʩʪʴ ʧʦʣʫʯʘʶʪ 

ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʠ ʕɺʄ, ʥʘʟʳʚʘʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʫʯʥʦʛʦ (ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ) ʠʣʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ (ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʪʘʧʘʭ). ʉʠʩʪʝʤʘ, 

ʨʝʘʣʠʟʫʶʱʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ, ʚ ʘʥʛʣʦʷʟʳʯʥʦʤ ʥʘʧʠʩʘʥʠʠ CAD 

System ð Computer Aided Design System). 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʜʣʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʝʚʘʣʠʨʫʶʱʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʠʜʝʡ ʠ ʧʨʠʥʮʠʧʦʚ, 

ʠʟʣʦʞʝʥʥʳʭ ʚ ʨʷʜʝ ʪʝʦʨʠʡ ʠ ʧʦʜʭʦʜʦʚ. ʅʘʠʙʦʣʝʝ ʦʙʱʠʤ ʧʦʜʭʦʜʦʤ 

ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʠʜʝʷʤʠ ʢʦʪʦʨʦʛʦ ʧʨʦʥʠʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

 

3.2. ʇʨʠʥʮʠʧʳ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʠʜʝʡ ʠ ʧʨʠʥʮʠʧʦʚ, 

ʠʟʣʦʞʝʥʥʳʭ ʚ ʨʷʜʝ ʪʝʦʨʠʡ ʠ ʧʦʜʭʦʜʦʚ. ʅʘʠʙʦʣʝʝ ʦʙʱʠʤ ʧʦʜʭʦʜʦʤ 

ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʠʜʝʷʤʠ ʢʦʪʦʨʦʛʦ ʧʨʦʥʠʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ ʠʜʝʠ ʠ ʧʨʠʥʮʠʧʳ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ 

ʷʚʣʷʶʪʩʷ ʦʯʝʚʠʜʥʳʤʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ, ʦʜʥʘʢʦ ʠʭ ʩʦʙʣʶʜʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʟʘʯʘʩʪʫʶ 

ʩʦʧʨʷʞʝʥʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʦʙʫʩʣʦʚʣʠʚʘʝʤʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʂʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʚʟʨʦʩʣʳʭ ʦʙʨʘʟʦʚʘʥʥʳʭ ʣʶʜʝʡ, ʧʨʘʚʠʣʴʥʦ 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʦʜʥʦʡ ʷʟʳʢ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʘʚʠʣ ʛʨʘʤʤʘʪʠʢʠ, ʠʥʞʝʥʝʨʳ 

ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʙʝʟ ʦʙʨʘʱʝʥʠʷ ʢ ʧʦʩʦʙʠʷʤ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ. 

ʆʜʥʘʢʦ ʠʥʪʫʠʪʠʚʥʳʡ ʧʦʜʭʦʜ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʚʠʣ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʨʝʰʝʥʠʷ ʚʩʝ ʙʦʣʝʝ ʫʩʣʦʞʥʷʶʱʠʭʩʷ ʟʘʜʘʯ ʠʥʞʝʥʝʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʩʥʦʚʥʦʡ ʦʙʱʠʡ ʧʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʯʘʩʪʝʡ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʷʚʣʝʥʠʷ ʠʣʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʉʠʩʪʝʤʥʳʡ 

ʧʦʜʭʦʜ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ, ʪʠʧʠʟʘʮʠʶ ʩʚʷʟʝʡ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʘʪʨʠʙʫʪʦʚ, ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠ ʠ ʚʦʟʤʦʞʥʦ ʦʧʪʠʤʠʟʘʮʠʶ ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʦʙʦʙʱʘʶʱʝʡ ʜʠʩʮʠʧʣʠʥʳ "ʪʝʦʨʠʷ ʩʠʩʪʝʤ" 

(ʜʨʫʛʦʝ ʠʩʧʦʣʴʟʫʝʤʦʝ ʥʘʟʚʘʥʠʝ ð "ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ"). ʊʝʦʨʠʷ ʩʠʩʪʝʤ ð 

ʜʠʩʮʠʧʣʠʥʘ, ʚ ʢʦʪʦʨʦʡ ʢʦʥʢʨʝʪʠʟʠʨʫʶʪʩʷ ʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ; ʦʥʘ 

ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʯʘʱʝ ʚʩʝʛʦ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʤʝʨʘʤʠ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʮʝʣʠ 

ʜʦʩʪʠʛʘʶʪʩʷ ʚ ʤʥʦʛʦʰʘʛʦʚʳʭ ʧʨʦʮʝʩʩʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʄʝʪʦʜʳ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʯʘʩʪʦ ʚʳʜʝʣʷʶʪ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʜʠʩʮʠʧʣʠʥʫ, ʥʘʟʳʚʘʝʤʫʶ "ʊʝʦʨʠʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ". 

ɺ ʪʝʭʥʠʢʝ ʜʠʩʮʠʧʣʠʥʫ, ʚ ʢʦʪʦʨʦʡ ʠʩʩʣʝʜʫʶʪʩʷ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʠʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʠ ʘʥʘʣʦʛʠʯʥʫʶ ʪʝʦʨʠʠ ʩʠʩʪʝʤ, ʯʘʱʝ ʥʘʟʳʚʘʶʪ ʩʠʩʪʝʤʦʪʝʭʥʠʢʦʡ. 
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ʇʨʝʜʤʝʪʦʤ ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ ʷʚʣʷʶʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚʦ-ʚʪʦʨʳʭ, ʤʝʪʦʜʳ ʠ ʧʨʠʥʮʠʧʳ ʠʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʠʩʪʝʤʦʪʝʭʥʠʢʝ ʚʘʞʥʦ ʫʤʝʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʠ 

ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʝʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩ ʧʦʟʠʮʠʡ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ʊʦʛʜʘ ʤʦʞʥʦ 

ʦʪʙʨʦʩʠʪʴ ʣʠʰʥʠʝ ʠ ʤʘʣʦʟʥʘʯʠʤʳʝ ʯʘʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, 

ʧʝʨʝʡʪʠ ʢ ʧʦʩʪʘʥʦʚʢʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʀʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʦʵʪʦʤʫ ʠʜʝʠ ʠ ʧʦʣʦʞʝʥʠʷ 

ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ ʚʭʦʜʷʪ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʜʠʩʮʠʧʣʠʥʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʩʦʟʜʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʨʷʜʝ 

ʠʟʚʝʩʪʥʳʭ ʧʦʜʭʦʜʦʚ ʩ ʜʨʫʛʠʤʠ ʥʘʟʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ. ʊʘʢʦʚʳ ʩʪʨʫʢʪʫʨʥʳʡ, ʙʣʦʯʥʦ-ʠʝʨʘʨʭʠʯʝʩʢʠʡ, ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜʳ. 

ʇʨʠ ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʭʦʜʝ, ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʠʩʪʝʤʥʦʛʦ, ʪʨʝʙʫʝʪʩʷ ʩʠʥʪʝʟʠʨʦʚʘʪʴ 

ʚʘʨʠʘʥʪʳ ʩʠʩʪʝʤʳ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ (ʙʣʦʢʦʚ) ʠ ʦʮʝʥʠʚʘʪʴ ʚʘʨʠʘʥʪʳ ʧʨʠ ʠʭ ʯʘʩʪʠʯʥʦʤ 

ʧʝʨʝʙʦʨʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɹʣʦʯʥʦ-ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪ ʠʜʝʠ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʩʣʦʞʥʳʭ ʦʧʠʩʘʥʠʡ ʦʙʲʝʢʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʨʝʜʩʪʚ ʠʭ ʩʦʟʜʘʥʠʷ ʥʘ ʠʝʨʘʨʭʠʯʝʩʢʠʝ 

ʫʨʦʚʥʠ ʠ ʘʩʧʝʢʪʳ, ʚʚʦʜʠʪ ʧʦʥʷʪʠʝ ʩʪʠʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʚʦʩʭʦʜʷʱʝʝ ʠ ʥʠʩʭʦʜʷʱʝʝ), 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʩʝʜʥʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ. 

ʈʷʜ ʚʘʞʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ), ʚʳʨʘʞʝʥ 

ʚ ʧʦʜʭʦʜʝ, ʥʘʟʳʚʘʝʤʦʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ (ʆʆʇ). 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʩʣʦʞʥʦʩʪʴʶ ʠ ʠʥʪʝʛʨʘʮʠʠ ʇʆ: 

¶ ʚʥʦʩʠʪ ʚ ʤʦʜʝʣʠ ʧʨʠʣʦʞʝʥʠʡ ʙʦʣʴʰʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, 

ʨʘʩʧʨʝʜʝʣʷʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ ʜʘʥʥʳʝ ʠ ʧʨʦʮʝʜʫʨʳ ʤʝʞʜʫ 

ʢʣʘʩʩʘʤʠ ʦʙʲʝʢʪʦʚ; 

¶ ʩʦʢʨʘʱʘʝʪ ʦʙʲʝʤ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʙʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʠʶ ʚ ʦʧʠʩʘʥʠʷ ʠʝʨʘʨʭʠʠ 
ʦʙʲʝʢʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ ʥʘʩʣʝʜʦʚʘʥʠʷ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ ʦʙʲʝʢʪʦʚ ʨʘʟʥʳʭ 

ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ; 

¶ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʢʘʞʝʥʠʷ ʜʘʥʥʳʭ ʚʩʣʝʜʩʪʚʠʝ ʦʰʠʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʟʘ 
ʩʯʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʜʘʥʥʳʭ ʚ ʦʙʲʝʢʪʘʭ. 

ʆʧʠʩʘʥʠʝ ʚ ʢʘʞʜʦʤ ʢʣʘʩʩʝ ʦʙʲʝʢʪʦʚ ʜʦʧʫʩʪʠʤʳʭ ʦʙʨʘʱʝʥʠʡ ʢ ʥʠʤ ʠ ʧʨʠʥʷʪʳʭ 

ʬʦʨʤʘʪʦʚ ʩʦʦʙʱʝʥʠʡ ʦʙʣʝʛʯʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʠʥʪʝʛʨʘʮʠʶ ʇʆ. 

ɼʣʷ ʚʩʝʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʥʳ ʪʘʢʞʝ 

ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

1. ʉʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʳʨʘʞʘʝʤʘʷ ʜʝʢʦʤʧʦʟʠʮʠʝʡ 

ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʳʜʝʣʝʥʠʝʤ ʩʪʘʜʠʡ, ʵʪʘʧʦʚ, ʧʨʦʝʢʪʥʳʭ 

ʧʨʦʮʝʜʫʨ. ʕʪʘ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʩʫʱʥʦʩʪʴʶ ʙʣʦʯʥʦ-ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. 

2. ʀʪʝʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

3. ʊʠʧʠʟʘʮʠʷ ʠ ʫʥʠʬʠʢʘʮʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɺ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤʦʪʝʭʥʠʢʝ ʚʚʝʜʝʥ ʨʷʜ ʪʝʨʤʠʥʦʚ, ʩʨʝʜʠ ʥʠʭ ʢ ʙʘʟʦʚʳʤ 

ʥʫʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʧʦʥʷʪʠʷ: 

javascript:termInfo(%22%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B8%22)
javascript:termInfo(%22%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%20%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE%20%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%22)
javascript:termInfo(%22%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%22)
javascript:termInfo(%22%D0%91%D0%BB%D0%BE%D1%87%D0%BD%D0%BE-%D0%B8%D0%B5%D1%80%D0%B0%D1%80%D1%85%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9%20%D0%BF%D0%BE%D0%B4%D1%85%D0%BE%D0%B4%22)
javascript:termInfo(%22%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%20%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F%22)
javascript:termInfo(%22%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%BC%20%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%D0%BC%22)
javascript:termInfo(%22%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%22)
javascript:termInfo(%22%D0%BD%D0%B0%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%22)
javascript:termInfo(%22%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D1%85%20%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D0%B4%D1%83%D1%80%22)
javascript:termInfo(%22%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D1%85%20%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D0%B4%D1%83%D1%80%22)


¶ ʉʠʩʪʝʤʘ ð ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʪʥʦʰʝʥʠʷʭ ʠ ʩʚʷʟʷʭ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

¶ ʕʣʝʤʝʥʪ ð ʪʘʢʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʪʦʨʦʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʦʜʚʝʨʛʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʘʣʴʥʝʡʰʝʤʫ ʯʣʝʥʝʥʠʶ. 

¶ ʉʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ð ʩʠʩʪʝʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʵʣʝʤʝʥʪʦʚ ʠ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ, ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʟʘʠʤʦʩʚʷʟʝʡ ʵʣʝʤʝʥʪʦʚ. ʉʣʦʞʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʚʠʜʦʤ ʚʟʘʠʤʦʩʚʷʟʝʡ ʵʣʝʤʝʥʪʦʚ, ʩʚʦʡʩʪʚʘʤʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ, ʯʣʝʥʠʤʦʩʪʠ, ʠʝʨʘʨʭʠʯʥʦʩʪʠ, 

ʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʚ ʩʠʣʫ ʥʘʣʠʯʠʷ ʫ ʥʠʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʩʚʦʡʩʪʚ ʠ ʧʨʠʟʥʘʢʦʚ. 

¶ ʇʦʜʩʠʩʪʝʤʘ ð ʯʘʩʪʴ ʩʠʩʪʝʤʳ (ʧʦʜʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ), 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ. 

¶ ʅʘʜʩʠʩʪʝʤʘ ð ʩʠʩʪʝʤʘ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ 

ʷʚʣʷʝʪʩʷ ʧʦʜʩʠʩʪʝʤʦʡ. 

¶ ʉʪʨʫʢʪʫʨʘ ð ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ; 

ʧʦʥʷʪʠʝ ʩʪʨʫʢʪʫʨʳ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʥʷʪʠʷ ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʦʧʠʩʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʧʨʠʥʠʤʘʶʪ ʚʦ ʚʥʠʤʘʥʠʝ ʣʠʰʴ ʪʠʧʳ ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ ʙʝʟ 

ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

¶ ʇʘʨʘʤʝʪʨ ð ʚʝʣʠʯʠʥʘ, ʚʳʨʘʞʘʶʱʘʷ ʩʚʦʡʩʪʚʦ ʠʣʠ ʩʠʩʪʝʤʳ, ʠʣʠ ʝʝ ʯʘʩʪʠ, ʠʣʠ 

ʚʣʠʷʶʱʝʡ ʥʘ ʩʠʩʪʝʤʫ ʩʨʝʜʳ. ʆʙʳʯʥʦ ʚ ʤʦʜʝʣʷʭ ʩʠʩʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʝʣʠʯʠʥʳ, ʥʝ ʠʟʤʝʥʷʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ʇʘʨʘʤʝʪʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʚʥʝʰʥʠʝ, ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʳʭʦʜʥʳʝ, ʚʳʨʘʞʘʶʱʠʝ 

ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʩʘʤʦʡ ʩʠʩʪʝʤʳ, ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʝʢʪʦʨʳ ʚʥʫʪʨʝʥʥʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʥʝʰʥʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʟʥʘʯʘʶʪʩʷ   

 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

¶ ʌʘʟʦʚʘʷ ʧʝʨʝʤʝʥʥʘʷ ð ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʵʣʝʤʝʥʪʘ ʠʣʠ ʧʦʜʩʠʩʪʝʤʳ. 

¶ ʉʦʩʪʦʷʥʠʝ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʬʘʟʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ 

ʦʜʥʦʡ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʝ ʧʨʦʮʝʩʩʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

¶ ʇʦʚʝʜʝʥʠʝ (ʜʠʥʘʤʠʢʘ) ʩʠʩʪʝʤʳ ð ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

¶ ʉʠʩʪʝʤʘ ʙʝʟ ʧʦʩʣʝʜʝʡʩʪʚʠʷ ð ʝʝ ʧʦʚʝʜʝʥʠʝ ʧʨʠ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʜʘʥʠʝʤ 

ʩʦʩʪʦʷʥʠʷ ʚ ʤʦʤʝʥʪ  ʠ ʚʝʢʪʦʨʦʤ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ . ɺ ʩʠʩʪʝʤʘʭ ʩ 

ʧʦʩʣʝʜʝʡʩʪʚʠʝʤ, ʢʨʦʤʝ ʪʦʛʦ, ʥʫʞʥʦ ʟʥʘʪʴ ʧʨʝʜʳʩʪʦʨʠʶ ʧʦʚʝʜʝʥʠʷ, ʪ.ʝ. 

ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʚ ʤʦʤʝʥʪʳ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ  . 

¶ ɺʝʢʪʦʨ ʧʝʨʝʤʝʥʥʳʭ , ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ (ʚʝʢʪʦʨ ʧʝʨʝʤʝʥʥʳʭ 

ʩʦʩʪʦʷʥʠʷ) ð ʥʝʠʟʙʳʪʦʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʬʘʟʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʟʘʜʘʥʠʝ ʟʥʘʯʝʥʠʡ 

ʢʦʪʦʨʳʭ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʝʜʝʥʠʝ 

ʩʠʩʪʝʤʳ ʚ ʜʘʣʴʥʝʡʰʝʤ (ʚ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤʘʭ ʙʝʟ ʧʦʩʣʝʜʝʡʩʪʚʠʷ). 

¶ ʇʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʦʷʥʠʡ ð ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʚʝʢʪʦʨʘ 

ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ. 

¶ ʌʘʟʦʚʘʷ ʪʨʘʝʢʪʦʨʠʷ ð ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ (ʟʘʚʠʩʠʤʦʩʪʠ ) ʚ ʚʠʜʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʦʯʝʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ. 
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ʂ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʯʘʩʪʦ ʦʪʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ ʧʦʥʷʪʠʷ: 

¶ ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ð ʩʚʦʡʩʪʚʦ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʨʘʞʘʶʱʝʝ 

ʥʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʘʨʠʘʥʪʦʚ ʩʠʩʪʝʤʳ. 

¶ ʎʝʣʦʩʪʥʦʩʪʴ ð ʩʚʦʡʩʪʚʦ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ ʠ ʥʘʣʠʯʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʵʣʝʤʝʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ 

ʧʦʚʪʦʨʝʥʠʝʤ ʠʣʠ ʩʫʤʤʦʡ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ. 

¶ ʀʝʨʘʨʭʠʯʥʦʩʪʴ ð ʩʚʦʡʩʪʚʦ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʨʘʞʘʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʝʝ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ, ʪ.ʝ. ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʚʠʜʝ 

ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ, ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʮʝʣʦʝ-

ʯʘʩʪʴ. 

ʉʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ: 

¶ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤ, ʦʨʛʘʥʠʟʘʮʠʷ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

¶ ʘʥʘʣʠʟ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ; 

¶ ʩʠʥʪʝʟ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʜʚʝ ʯʝʪʢʦ ʨʘʟʣʠʯʠʤʳʝ ʟʘʜʘʯʠ: 

¶ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ (ʚ ʘʥʛʣʦʷʟʳʯʥʦʤ ʥʘʧʠʩʘʥʠʠ ð modeling); 

¶ ʘʥʘʣʠʟ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʤʦʜʝʣʝʡ (simulation). 

¶ ʉʠʥʪʝʟ ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʟʘʜʘʯʠ: 

¶ ʩʠʥʪʝʟ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʠʩʪʝʤ (ʩʪʨʫʢʪʫʨʥʳʡ ʩʠʥʪʝʟ); 

¶ ʚʳʙʦʨ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ (ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ 

ʩʠʥʪʝʟ). 

ʕʪʠ ʟʘʜʘʯʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʣʘʩʪʠ ʧʨʠʥʷʪʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʞʝʣʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʩ ʫʯʝʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʩʠʩʪʝʤ. ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ð ʣʠʰʴ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʭʘʨʘʢʪʝʨʥʳ ʥʝʭʚʘʪʢʘ ʜʦʩʪʦʚʝʨʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʫʩʣʦʚʠʡ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʋʯʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʘʥʥʳʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʩʥʦʚʘʥ ʥʘ ʤʝʪʦʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ (ʤʝʪʦʜʝ ʄʦʥʪʝ-

ʂʘʨʣʦ), ʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ð ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʵʢʩʧʝʨʪʥʳʭ 

ʩʠʩʪʝʤ, ʵʚʦʣʶʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 
 

3.3. ʋʨʦʚʥʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʦʯʥʦ-ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ ʨʘʩʯʣʝʥʷʶʪ ʥʘ 

ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʫʨʦʚʥʠ. ʅʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʫʶʪ ʥʘʠʤʝʥʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʪʦʣʴʢʦ ʩʘʤʳʝ ʦʙʱʠʝ ʯʝʨʪʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʩʠʩʪʝʤʳ. ʅʘ ʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʷʭ ʩʪʝʧʝʥʴ ʧʦʜʨʦʙʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ, ʧʨʠ ʵʪʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʫʞʝ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ ʩʠʩʪʝʤʳ, ʥʦ ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʢʘʞʜʳʡ ʠʟ 

ʥʠʭ ʝʛʦ ʩʦʩʝʜʝʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʘ ʢʘʞʜʦʤ ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʠ ʧʨʠʝʤʣʝʤʦʡ ʩʣʦʞʥʦʩʪʠ, ʧʦʜʜʘʶʱʠʝʩʷ ʨʝʰʝʥʠʶ ʩ ʧʦʤʦʱʴʶ 

ʠʤʝʶʱʠʭʩʷ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʈʘʟʙʠʝʥʠʝ ʥʘ ʫʨʦʚʥʠ ʜʦʣʞʥʦ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʙʣʦʢ ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʙʳʣʘ ʦʙʦʟʨʠʤʘ ʠ ʚʦʩʧʨʠʥʠʤʘʝʤʘ ʦʜʥʠʤ 

ʯʝʣʦʚʝʢʦʤ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʙʣʦʯʥʦ-ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʝʩʪʴ ʜʝʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ 

(ʝʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʘʢʞʝ ʜʠʘʢʦʧʪʠʯʝʩʢʠʤ), ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʙʠʝʥʠʠ ʩʣʦʞʥʦʡ 
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ʟʘʜʘʯʠ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ (ʠʣʠ) ʧʘʨʘʣʣʝʣʴʥʦ ʨʝʰʘʝʤʳʝ 

ʛʨʫʧʧʳ ʟʘʜʘʯ ʤʘʣʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʠʣʠ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʥʦ ʠ ʦʙ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʥʠʤʘʷ ʧʦʜ ʢʘʞʜʳʤ ʠʟ ʥʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʩʧʝʮʠʬʠʢʘʮʠʡ ʥʝʢʦʪʦʨʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʩʪʘʥʦʚʢʘʤʠ ʟʘʜʘʯ, 

ʤʝʪʦʜʘʤʠ ʧʦʣʫʯʝʥʠʷ ʦʧʠʩʘʥʠʡ ʠ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʯ. 

ʉʧʠʩʦʢ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʚ ʢʘʞʜʦʤ ʧʨʠʣʦʞʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʧʝʮʠʬʠʯʥʳʤ, 

ʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʦ ʩʣʝʜʫʶʱʝʝ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʝ ʚʳʜʝʣʝʥʠʝ 

ʫʨʦʚʥʝʡ: 

¶ ʩʠʩʪʝʤʥʳʡ ʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʨʝʰʘʶʪ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʟʘʜʘʯʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʤʘʰʠʥ ʠ ʧʨʦʮʝʩʩʦʚ; ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ, ʛʝʥʝʨʘʣʴʥʳʭ ʧʣʘʥʦʚ, ʩʭʝʤ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʠʘʛʨʘʤʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʪ.ʧ.; 

¶ ʤʘʢʨʦʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʝʢʪʠʨʫʶʪ ʦʪʜʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʫʟʣʳ ʤʘʰʠʥ ʠ 

ʧʨʠʙʦʨʦʚ; ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤ, ʩʙʦʨʦʯʥʳʭ ʯʝʨʪʝʞʝʡ ʠ ʪ.ʧ.; 

¶ ʤʠʢʨʦʫʨʦʚʝʥʴ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʝʢʪʠʨʫʶʪ ʦʪʜʝʣʴʥʳʝ ʜʝʪʘʣʠ ʠ ʵʣʝʤʝʥʪʳ ʤʘʰʠʥ ʠ 

ʧʨʠʙʦʨʦʚ. 

ɺ ʢʘʞʜʦʤ ʧʨʠʣʦʞʝʥʠʠ ʯʠʩʣʦ ʚʳʜʝʣʷʝʤʳʭ ʫʨʦʚʥʝʡ ʠ ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʣʠʯʥʳʤʠ. ʊʘʢ, ʚ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʝ ʤʠʢʨʦʫʨʦʚʝʥʴ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʢʦʤʧʦʥʝʥʪʥʳʤ, 

ʤʘʢʨʦʫʨʦʚʝʥʴ ð ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ. ʄʝʞʜʫ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʤ ʠ 

ʩʠʩʪʝʤʥʳʤ ʫʨʦʚʥʷʤʠ ʚʚʦʜʷʪ ʫʨʦʚʝʥʴ, ʥʘʟʳʚʘʝʤʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʤ 

ʫʨʦʚʥʝʤ. ɺ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʩʠʩʪʝʤʥʳʡ ʫʨʦʚʝʥʴ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʫʨʦʚʥʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʕɺʄ (ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ) ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ. ɺ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠʤʝʶʪʩʷ ʫʨʦʚʥʠ ʜʝʪʘʣʝʡ, ʫʟʣʦʚ, ʤʘʰʠʥ, ʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ 

ʨʘʟʣʠʯʘʶʪ ʥʠʩʭʦʜʷʱʝʝ, ʚʦʩʭʦʜʷʱʝʝ ʠ ʩʤʝʰʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ (ʩʪʠʣʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʪ ʥʠʞʥʠʭ ʫʨʦʚʥʝʡ ʢ ʚʝʨʭʥʠʤ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʩʭʦʜʷʱʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʦʙʨʘʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʠʚʦʜʠʪ 

ʢ ʥʠʩʭʦʜʷʱʝʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʚ ʩʤʝʰʘʥʥʦʤ ʩʪʠʣʝ ʠʤʝʶʪʩʷ ʵʣʝʤʝʥʪʳ ʢʘʢ 

ʚʦʩʭʦʜʷʱʝʛʦ, ʪʘʢ ʠ ʥʠʩʭʦʜʷʱʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʠʩʭʦʜʷʱʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʆʪʤʝʪʠʤ ʦʜʥʘʢʦ, ʯʪʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʟʘʨʘʥʝʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʩʦʩʪʘʚʥʳʭ ʙʣʦʢʦʚ (ʫʩʪʨʦʡʩʪʚ) ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʩʤʝʰʘʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʥʝʯʝʪʢʦʩʪʴ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʥʠʩʭʦʜʷʱʝʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ (ʪʘʢ ʢʘʢ ʝʱʝ ʥʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʢʦʤʧʦʥʝʥʪʳ) ʠʣʠ ʠʩʭʦʜʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʚʦʩʭʦʜʷʱʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ (ʧʦʩʢʦʣʴʢʫ ʊɿ ʠʤʝʝʪʩʷ ʥʘ ʚʩʶ ʩʠʩʪʝʤʫ, ʘ 

ʥʝ ʥʘ ʝʝ ʯʘʩʪʠ) ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʝʜʦʩʪʘʶʱʠʭ ʜʘʥʥʳʭ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʫʪʦʯʥʝʥʠʝʤ, ʪ.ʝ. ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʢ 

ʦʢʦʥʯʘʪʝʣʴʥʦʤʫ ʨʝʰʝʥʠʶ (ʠʪʝʨʘʮʠʦʥʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). 

ʅʘʨʷʜʫ ʩ ʜʝʢʦʤʧʦʟʠʮʠʝʡ ʦʧʠʩʘʥʠʡ ʥʘ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʧʨʠʤʝʥʷʶʪ 

ʨʘʟʜʝʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʘʭ ʥʘ ʘʩʧʝʢʪʳ. 

ɸʩʧʝʢʪ ʦʧʠʩʘʥʠʷ (ʩʪʨʘʪʘ) ð ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʠʣʠ ʝʝ ʯʘʩʪʠ ʩ ʥʝʢʦʪʦʨʦʡ 

ʦʛʦʚʦʨʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ, ʬʠʟʠʯʝʩʢʠʤʠ ʠʣʠ ʠʥʦʛʦ 

ʪʠʧʘ ʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ ʠ ʵʣʝʤʝʥʪʘʤʠ. 
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ʈʘʟʣʠʯʘʶʪ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʩʪʨʫʢʪʫʨʥʳʡ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʡ (ʧʨʦʮʝʩʩʥʳʡ). ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʦʪʥʦʩʷʪ ʢ ʬʫʥʢʮʠʷʤ ʩʠʩʪʝʤʳ 

ʠ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʭʝʤʘʤʠ. ʇʦʣʫʯʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʧʠʩʘʥʠʡ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʧʠʩʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ (ʩʫʱʥʦʩʪʠ), ʩʣʦʚʝʩʥʦʝ ʧʦʷʩʥʝʥʠʝ ʠʣʠ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʘʪʨʠʙʫʪʦʚ) ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʥʷʪʠʷʤʠ 

ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʛʨʘʬʠʯʝʩʢʠ 

(ʛʨʘʬʳ, ʜʠʘʛʨʘʤʤʳ ʩʫʱʥʦʩʪʴ-ʦʪʥʦʰʝʥʠʝ), ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠʣʠ ʩʧʠʩʢʦʚ. ʇʦʣʫʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʧʠʩʘʥʠʡ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠʣʠ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʟʜʘʥʠʶ ʙʘʟ ʜʘʥʥʳʭ ð ʠʥʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. 

ʉʪʨʫʢʪʫʨʥʦʝ ʦʧʠʩʘʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʤʦʨʬʦʣʦʛʠʠ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʠ ʠʭ ʤʝʞʩʦʝʜʠʥʝʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʭʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 

ʇʦʣʫʯʝʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʪ.ʝ. ʦʧʠʩʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ 

ʠʟʜʝʣʠʡ, ʩʦʩʪʘʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ, 

ʥʘʟʳʚʘʶʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. 

ʇʦʚʝʜʝʥʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

(ʘʣʛʦʨʠʪʤʳ) ʩʠʩʪʝʤʳ ʠ (ʠʣʠ) ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ. ʈʘʟʨʘʙʦʪʢʘ 

ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ð ʧʨʝʜʤʝʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʀʥʦʛʜʘ ʘʩʧʝʢʪʳ ʦʧʠʩʘʥʠʡ ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʜʩʠʩʪʝʤʘʤʠ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʳʜʝʣʝʥʠʝ ʩʪʨʘʪ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʜʥʦʟʥʘʯʥʳʤ. ʊʘʢ, 

ʧʦʤʠʤʦ ʫʢʘʟʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʦʯʝʚʠʜʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʪʘʢʠʭ ʘʩʧʝʢʪʦʚ, 

ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ (ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ ʜʝʡʩʪʚʠʷ, ʩʪʨʫʢʪʫʨʥʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʭʝʤ), ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ (ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟʜʝʣʠʡ), ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ (ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ 

ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ) ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ (ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ. ʇʨʠʤʝʨʘʤʠ ʩʪʨʘʪ ʚ ʩʣʫʯʘʝ ʉɸʇʈ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʘʣʝʝ ʚʠʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
 

3.4. ʉʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʉʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʯʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʘʢ 

ʧʨʦʮʝʩʩʘ, ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʳʜʝʣʷʶʪ ʩʪʘʜʠʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ (ʅʀʈ), ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘ ʠʣʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 

ʨʘʙʦʪ (ʆʂʈ), ʪʝʭʥʠʯʝʩʢʦʛʦ, ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʦʚ, ʠʩʧʳʪʘʥʠʡ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠʣʠ 

ʦʧʳʪʥʳʭ ʧʘʨʪʠʡ. ʉʪʘʜʠʶ ʅʀʈ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʧʨʝʜʧʨʦʝʢʪʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠʣʠ 

ʩʪʘʜʠʝʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʧʝʨʝʭʦʜʘ ʦʪ ʩʪʘʜʠʠ ʢ 

ʩʪʘʜʠʠ ʩʪʝʧʝʥʴ ʧʦʜʨʦʙʥʦʩʪʠ ʠ ʪʱʘʪʝʣʴʥʦʩʪʴ ʧʨʦʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʚʦʟʨʘʩʪʘʶʪ, ʠ 

ʨʘʙʦʯʠʡ ʧʨʦʝʢʪ ʫʞʝ ʜʦʣʞʝʥ ʙʳʪʴ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʳʪʥʳʭ ʠʣʠ 

ʩʝʨʠʡʥʳʭ ʦʙʨʘʟʮʦʚ. ɹʣʠʟʢʠʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʘʜʠʠ, ʥʦ ʤʝʥʝʝ ʯʝʪʢʦ ʦʛʦʚʦʨʝʥʥʳʤ 

ʧʦʥʷʪʠʝʤ, ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʵʪʘʧʘʭ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʧʨʠʥʠʤʘʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʧʦ 
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ʦʙʣʠʢʫ ʠ ʧʨʠʥʮʠʧʘʤ ʜʝʡʩʪʚʠʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ, 

ʥʘʟʳʚʘʶʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. 

ʉʪʘʜʠʠ (ʵʪʘʧʳ) ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ, 

ʥʘʟʳʚʘʝʤʳʝ ʧʨʦʝʢʪʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. ʇʨʠʤʝʨʘʤʠ ʧʨʦʝʢʪʥʳʭ ʧʨʦʮʝʜʫʨ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʧʦʜʛʦʪʦʚʢʘ ʜʝʪʘʣʠʨʦʚʦʯʥʳʭ ʯʝʨʪʝʞʝʡ, ʘʥʘʣʠʟ 

ʢʠʥʝʤʘʪʠʢʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʜʨʫʛʠʝ 

ʧʨʦʝʢʪʥʳʝ ʟʘʜʘʯʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʝʢʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʤʦʞʥʦ ʨʘʩʯʣʝʥʠʪʴ ʥʘ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʘʟʳʚʘʝʤʳʝ ʧʨʦʝʢʪʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʘʥʘʣʠʟʝ 

ʧʨʦʯʥʦʩʪʠ ʜʝʪʘʣʠ ʩʝʪʦʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʧʝʨʘʮʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʠʝ ʩʝʪʢʠ, 

ʚʳʙʦʨ ʠʣʠ ʨʘʩʯʝʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʩʦʙʩʪʚʝʥʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʣʝʡ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʛʨʘʬʠʯʝʩʢʦʡ 

ʠ ʪʝʢʩʪʦʚʦʡ ʬʦʨʤʘʭ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʚʦʜʠʪʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʦʝʢʪʥʳʭ ʧʨʦʮʝʜʫʨ ð ʤʘʨʰʨʫʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʉʪʨʝʤʣʝʥʠʝ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠʚʝʣʦ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʩʦʚʤʝʱʝʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ), ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʨʘʣʣʝʣʴʥʦ ʚʦ ʚʨʝʤʝʥʠ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʚʭʦʜʥʳʤ ʠ ʚʳʭʦʜʥʳʤ ʜʘʥʥʳʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʦʜʥʦʡ 

ʠʟ ʥʠʭ ʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʷ ʜʨʫʛʦʡ ʟʘʜʘʯʠ. ʇʦʩʢʦʣʴʢʫ ʵʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ʢ ʥʘʯʘʣʫ ʧʨʦʮʝʜʫʨʳ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʝʱʝ ʥʝ ʧʦʣʫʯʝʥʳ, ʚ 

ʤʝʪʦʜʠʢʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʩʧʦʩʦʙʳ ʟʘʜʘʥʠʷ ʝʱʝ 

ʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠʤʝʨʘʤ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʘʨʘʣʣʝʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʩʘʤʦʣʝʪʘ ʠ ʩʨʝʜʩʪʚ ʝʛʦ 

ʘʵʨʦʜʨʦʤʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʀʥʦʛʜʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʟʳʚʘʶʪ ʚʥʝʰʥʠʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʘ ʨʝʘʣʠʟʘʮʠʶ ʊɿ ð ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. 

ɺ ʊɿ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʫʢʘʟʳʚʘʶʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ: 

1. ʅʘʟʥʘʯʝʥʠʝ ʦʙʲʝʢʪʘ; 

2. ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘʨʷʜʫ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

(ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʚʝʨʙʘʣʴʥʦʡ ʬʦʨʤʝ) ʠʤʝʶʪʩʷ ʯʠʩʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʥʘʟʳʚʘʝʤʳʝ ʚʥʝʰʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʳ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ 

ʟʥʘʯʝʥʠʡ. ʇʨʠʤʝʨʳ ʚʥʝʰʥʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʥʝʰʥʠʝ 

ʩʠʣʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʥʘʛʨʫʟʢʠ ʠ ʪ.ʧ.; 

3. ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʳʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʪ.ʝ. ʢ ʚʝʣʠʯʠʥʘʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ, ʠʥʪʝʨʝʩʫʶʱʠʝ ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ 

ʚʳʨʘʞʝʥʳ ʚ ʚʠʜʝ ʫʩʣʦʚʠʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ: , ʛʜʝ  ð -ʡ ʚʳʭʦʜʥʦʡ 

ʧʘʨʘʤʝʪʨ,  ð ʚʠʜ ʦʪʥʦʰʝʥʠʷ;  ð ʥʦʨʤʘ -ʛʦ ʚʳʭʦʜʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ  ð ʦʪʥʦʰʝʥʠʝ ʨʘʚʝʥʩʪʚʘ, ʥʫʞʥʦ ʟʘʜʘʪʴ ʪʨʝʙʫʝʤʫʶ 

ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʚʝʥʩʪʚʘ. 

ʇʨʠʤʝʨʳ ʫʩʣʦʚʠʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ: 

¶ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ 100 ʢʤ ʧʨʦʙʝʛʘ ʘʚʪʦʤʦʙʠʣʷ < 8 ʣ; 

¶ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʫʩʠʣʠʪʝʣʷ ʥʘ ʩʨʝʜʥʠʭ ʯʘʩʪʦʪʘʭ > 300; 

¶ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩʦʨʘ > 40 ʄʬʣʦʧʩ. 
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3.5. ʄʦʜʝʣʠ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ ʚ ʉɸʇʈ 

ɺ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʝʢʪʥʳʭ ʧʨʦʮʝʜʫʨʘʭ ʚʤʝʩʪʦ ʝʱʝ ʥʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʦʧʝʨʠʨʫʶʪ ʥʝʢʦʪʦʨʳʤ ʢʚʘʟʠʦʙʲʝʢʪʦʤ ð ʤʦʜʝʣʴʶ, ʢʦʪʦʨʘʷ 

ʦʪʨʘʞʘʝʪ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ. ʄʦʜʝʣʴ ʤʦʞʝʪ 

ʙʳʪʴ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ (ʤʘʢʝʪ, ʩʪʝʥʜ) ʠʣʠ ʩʧʝʮʠʬʠʢʘʮʠʝʡ. ʉʨʝʜʠ ʤʦʜʝʣʝʡ-

ʩʧʝʮʠʬʠʢʘʮʠʡ ʨʘʟʣʠʯʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʩʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ (ʦʧʠʩʘʥʠʷ). ʕʪʠ ʤʦʜʝʣʠ 

ʥʘʟʳʚʘʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʝʩʣʠ ʦʥʠ ʬʦʨʤʘʣʠʟʦʚʘʥʳ ʩʨʝʜʩʪʚʘʤʠ 

ʘʧʧʘʨʘʪʘ ʠ ʷʟʳʢʘ ʤʘʪʝʤʘʪʠʢʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ, 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʤʠ, ʜʠʥʘʤʠʯʝʩʢʠʤʠ, ʣʦʛʠʯʝʩʢʠʤʠ ʠ ʪ.ʧ., ʝʩʣʠ ʦʥʠ ʦʪʨʘʞʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ. ʅʘʨʷʜʫ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚ 

ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʩʫʱʥʦʩʪʴ-ʦʪʥʦʰʝʥʠʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ (ʯʝʨʪʝʞʠ). ɺ 

ʜʘʣʴʥʝʡʰʝʤ, ʝʩʣʠ ʥʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʦʛʦʚʦʨʢʠ, ʧʦʜ ʩʣʦʚʦʤ "ʤʦʜʝʣʴ" ʙʫʜʝʤ 

ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʚʝʢʪʦʨʘ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ  ʧʨʠ ʟʘʜʘʥʥʳʭ ʚʝʢʪʦʨʘʭ 

ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ (ʚʥʫʪʨʝʥʥʠʭ ʧʘʨʘʤʝʪʨʦʚ)  ʠ ʚʥʝʰʥʠʭ ʧʘʨʘʤʝʪʨʦʚ . 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʠʤʚʦʣʠʯʝʩʢʠʤʠ ʠ ʯʠʩʣʝʥʥʳʤʠ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʧʝʨʠʨʫʶʪ ʥʝ ʟʥʘʯʝʥʠʷʤʠ ʚʝʣʠʯʠʥ, ʘ ʠʭ 

ʩʠʤʚʦʣʠʯʝʩʢʠʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ (ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ). ʏʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ 

ʙʳʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʪ.ʝ. ʠʭ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʷʚʥʦ 

ʚʳʨʘʞʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ  ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʠʭ  ʠ 

ʚʥʝʰʥʠʭ , ʠʣʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʩʚʷʟʴ ,  ʠ  ʟʘʜʘʥʘ 

ʥʝʷʚʥʦ ʚ ʚʠʜʝ ʘʣʛʦʨʠʪʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺʘʞʥʝʡʰʠʡ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ð ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʦʥʠ ʦʪʦʙʨʘʞʘʶʪ ʧʨʦʮʝʩʩʳ ʚ 

ʩʠʩʪʝʤʝ ʧʨʠ ʥʘʣʠʯʠʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʠʩʪʝʤʫ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ð ʵʪʦ ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʤʦʜʝʣʴ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚʳʧʦʣʥʷʶʪ ʪʘʢʞʝ ʧʦ ʨʷʜʫ ʜʨʫʛʠʭ 

ʧʨʠʟʥʘʢʦʚ. 

ʊʘʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʠʝʨʘʨʭʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ 

ʚʜrʝʣʷʶʪ ʤʦʜʝʣʠ ʫʨʦʚʥʝʡ ʩʠʩʪʝʤʥʦʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ, ʤʘʢʨʦʫʨʦʚʥʷ 

(ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ) ʠ ʤʠʢʨʦʫʨʦʚʥʷ (ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ). 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʨʘʟʣʠʯʘʶʪ 

ʤʦʜʝʣʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ, ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʝ, ʘʙʩʪʨʘʢʪʥʦ-ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ, 

ʥʝʯʝʪʢʠʝ, ʘʚʪʦʤʘʪʥʳʝ ʠ ʪ.ʧ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʶʪ ʤʦʜʝʣʠ ʩʠʩʪʝʤ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʝʪʠ ʇʝʪʨʠ, ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ð 

ʘʚʪʦʤʘʪʥʳʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʘʧʧʘʨʘʪʘ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʢʦʥʝʯʥʳʭ 

ʘʚʪʦʤʘʪʦʚ, ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ ð ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ ð ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʆʩʦʙʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ ʧʦʣʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʘʢʨʦʤʦʜʝʣʝʡ, ʤʦʜʝʣʝʡ 

ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ, ʘʥʘʣʦʛʦʚʳʭ ʠ 

ʜʠʩʢʨʝʪʥʳʭ, ʩʠʤʚʦʣʠʯʝʩʢʠʭ ʠ ʯʠʩʣʝʥʥʳʭ. 
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ʇʦʣʥʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʢʨʦʤʦʜʝʣʠ ʦʧʠʩʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʳ 

ʥʘ ʚʥʝʰʥʠʭ ʚʳʚʦʜʘʭ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʥʦ ʠ ʚʥʫʪʨʝʥʥʠʝ ʜʣʷ ʦʙʲʝʢʪʘ ʧʨʦʮʝʩʩʳ. 

ʉʪʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʶʪ ʩʪʘʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʚ ʥʠʭ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʪʨʘʞʘʶʪ 

ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʚ ʥʠʭ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʨʝʤʷ. 

ʉʪʦʭʘʩʪʠʯʝʩʢʠʝ ʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʯʝʪʘ 

ʠʣʠ ʥʝʫʯʝʪʘ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʪʨʘʪʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʠ ʠʥʬʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʘʟ ʜʘʥʥʳʭ (ɹɼ) ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʝʜʠʥʠʮʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʠʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʝʡ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʪʥʳʤ ʤʝʪʦʜʘʤ. ɺ ʪʝʦʨʠʠ 

ʩʠʩʪʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʙʦʨʫ ʵʢʩʧʝʨʪʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʦʜʝʣʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩʧʝʨʪʠʟʳ, ʧʦ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʦʩʪʘʪʦʯʥʦ 

ʦʙʱʠʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʚʳʨʘʞʝʥ ʚ ʤʝʪʦʜʠʢʘʭ IDEF. 

ʆʙʳʯʥʦ ʚ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʷʭ ʬʠʛʫʨʠʨʫʶʪ ʚʝʣʠʯʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʩʦʩʪʦʷʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘʟʳʚʘʝʤʳʝ ʬʘʟʦʚʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʊʘʢ, ʥʘ 

ʤʘʢʨʦʫʨʦʚʥʝ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʳ ʘʣʛʝʙʨʦ-

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

 

 (1) 

ʛʜʝ  ð ʚʝʢʪʦʨ ʬʘʟʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ;  ð ʚʨʝʤʷ;  ð ʚʝʢʪʦʨ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ. ʂ ʬʘʟʦʚʳʤ ʧʝʨʝʤʝʥʥʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ, ʩʠʣʳ ʠ ʩʢʦʨʦʩʪʠ ð ʚ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʳ ð ʚ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ. 

ɺ ʘʥʘʣʦʛʦʚʳʭ ʤʦʜʝʣʷʭ ʬʘʟʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ ð ʥʝʧʨʝʨʳʚʥʳʝ ʚʝʣʠʯʠʥʳ, 

ʚ ʜʠʩʢʨʝʪʥʳʭ ʤʦʜʝʣʷʭð ʜʠʩʢʨʝʪʥʳʝ, ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʜʠʩʢʨʝʪʥʳʝ ʤʦʜʝʣʠ 

ʷʚʣʷʶʪʩʷ ʣʦʛʠʯʝʩʢʠʤʠ (ʙʫʣʝʚʳʤʠ), ʚ ʥʠʭ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʠ ʝʝ ʵʣʝʤʝʥʪʦʚ 

ʦʧʠʩʳʚʘʝʪʩʷ ʙʫʣʝʚʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʦʣʝʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʤʝʰʘʥʥʳʭ 

ʤʦʜʝʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʦʜʥʘ ʯʘʩʪʴ ʧʦʜʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʥʘʣʦʛʦʚʳʤʠ ʤʦʜʝʣʷʤʠ, 

ʜʨʫʛʘʷ ð ʣʦʛʠʯʝʩʢʠʤʠ. 

ɺʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʘʨʘʤʝʪʨʳ-

ʬʫʥʢʮʠʦʥʘʣʳ, ʪ.ʝ. ʬʫʥʢʮʠʦʥʘʣʳ ʟʘʚʠʩʠʤʦʩʪʝʡ  ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (1). 

ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʦʚ, ʚʨʝʤʝʥʥʳʝ ʟʘʜʝʨʞʢʠ, ʤʦʱʥʦʩʪʠ 

ʨʘʩʩʝʠʚʘʥʠʷ ʠ ʪ.ʧ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʨʘʙʦʪʘʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʕʪʠ 

ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʷʚʣʷʶʪʩʷ ʛʨʘʥʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʠʘʧʘʟʦʥʦʚ ʚʥʝʰʥʠʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʷʝʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʙʲʝʢʪʘ. 

 

3.6. ʇʨʦʝʢʪʥʳʝ ʧʨʦʮʝʜʫʨʳ 

ʉʦʟʜʘʪʴ ʧʨʦʝʢʪ ʦʙʲʝʢʪʘ (ʠʟʜʝʣʠʷ ʠʣʠ ʧʨʦʮʝʩʩʘ) ʦʟʥʘʯʘʝʪ ʚʳʙʨʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʦʙʲʝʢʪʘ, ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʝ. ʈʝʟʫʣʴʪʘʪʳ (ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ) ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ 

ʚʠʜʝ ʯʝʨʪʝʞʝʡ, ʩʭʝʤ, ʧʦʷʩʥʠʪʝʣʴʥʳʭ ʟʘʧʠʩʦʢ, ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦ-

javascript:termInfo(%22%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%22)
javascript:termInfo(%22%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%22)
javascript:termInfo(%22%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%20%D1%83%D1%80%D0%BE%D0%B2%D0%BD%D1%8F%22)
javascript:termInfo(%22%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D0%B8%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%22)
javascript:termInfo(%22%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D0%B8%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%22)
javascript:termInfo(%22%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0%D1%85%20IDEF%22)
javascript:termInfo(%22%D1%84%D0%B0%D0%B7%D0%BE%D0%B2%D1%8B%D0%BC%D0%B8%20%D0%BF%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%BC%D0%B8%22)
javascript:termInfo(%22%D0%B0%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D1%85%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8F%D1%85%22)
javascript:termInfo(%22%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%BD%D1%8B%D1%85%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8F%D1%85%22)
javascript:termInfo(%22%D1%81%D0%BC%D0%B5%D1%88%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B5%D0%B9%22)
javascript:termInfo(%22%D1%81%D0%BC%D0%B5%D1%88%D0%B0%D0%BD%D0%BD%D1%8B%D1%85%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B5%D0%B9%22)
javascript:termInfo(%22%D0%BF%D0%BE%D0%B4%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%22)
javascript:termInfo(%22%D0%92%D1%8B%D1%85%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5%20%D0%BF%D0%B0%D1%80%D0%B0%D0%BC%D0%B5%D1%82%D1%80%D1%8B%22)
http://bigor.bmstu.ru/?met/?doc=190_CAD/0007.mod/?cou=140_CADedu/CAD.cou/?bck=190_CAD/0007.mod
javascript:termInfo(%22%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%22)


ʫʧʨʘʚʣʷʝʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʙʫʤʘʛʝ ʠʣʠ ʥʘ 

ʤʘʰʠʥʥʳʭ ʥʦʩʠʪʝʣʷʭ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ (ʠʣʠ ʚʳʙʦʨ) ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʘ ʝʩʪʴ ʧʨʦʝʢʪʥʘʷ ʧʨʦʮʝʜʫʨʘ, 

ʥʘʟʳʚʘʝʤʘʷ ʩʪʨʫʢʪʫʨʥʳʤ ʩʠʥʪʝʟʦʤ, ʘ ʨʘʩʯʝʪ (ʠʣʠ ʚʳʙʦʨ) ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʵʣʝʤʝʥʪʦʚ  ð ʧʨʦʮʝʜʫʨʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. 

ɿʘʜʘʯʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʚ ʩʠʩʪʝʤʦʪʝʭʥʠʢʝ ʢʘʢ ʟʘʜʘʯʘ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ (ɿʇʈ). ɽʝ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʣʠ, ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ 

ʨʝʰʝʥʠʡ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʩʣʦʚʠʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʶ ɿʇʈ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ. ʇʦ ʯʠʩʣʫ ʢʨʠʪʝʨʠʝʚ 

ʨʘʟʣʠʯʘʶʪ ʟʘʜʘʯʠ ʦʜʥʦ- ʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʝ. ʇʦ ʩʪʝʧʝʥʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʨʘʟʣʠʯʘʶʪ ɿʇʈ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ, ɿʇʈ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʘ ð ʧʨʠ ʥʘʣʠʯʠʠ ʚ 

ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʜʘʯʠ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ɿʇʈ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʪ.ʝ. 

ʧʨʠ ʥʝʧʦʣʥʦʪʝ ʠʣʠ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʝʘʣʴʥʳʝ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʤʠ. 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʧʦʩʪʘʥʦʚʢʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʟʘʜʘʯ ð ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʧʨʘʚʠʣ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚʘʨʠʘʥʪʦʚ. ʉʧʦʩʦʙʳ ʩʚʝʜʝʥʠʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʟʘʜʘʯ ʢ 

ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʳʤ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʠʟʫʯʘʶʪʩʷ ʚ ʜʠʩʮʠʧʣʠʥʘʭ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʤʝʪʦʜʘʤ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʅʘʣʠʯʠʝ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʫʩʣʦʞʥʷʝʪ ʨʝʰʝʥʠʝ ɿʇʈ. ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʨʝʰʝʥʠʶ ɿʇʈ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʘ ʟʘʢʣʶʯʘʶʪʩʷ ʠʣʠ ʚ ʨʝʰʝʥʠʠ "ʜʣʷ ʥʘʠʭʫʜʰʝʛʦ ʩʣʫʯʘʷ", 

ʠʣʠ ʚ ʫʯʝʪʝ ʚ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ ʚʳʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʫ ʨʝʰʘʶʪ ʢʘʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ ʧʨʠ ʟʘʚʳʰʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʢʘʯʝʩʪʚʫ ʨʝʰʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʦʜʭʦʜʘ. ɺʦ 

ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʷ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʥʦ ʚʦʟʥʠʢʘʶʪ 

ʪʨʫʜʥʦʩʪʠ ʩ ʦʮʝʥʢʦʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ ʚ 

ʩʣʫʯʘʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʪʘʥʦʚʠʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʨʝʰʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʛʨʫʧʧʳ ɿʇʈ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʆʜʥʘ ʠʟ ʥʠʭ ʨʝʰʘʝʪʩʷ 

ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʘʟʫʤʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ. ʊʘʢʠʝ ʟʘʜʘʯʠ ʠʟʫʯʘʶʪʩʷ ʚ 

ʪʝʦʨʠʠ ʠʛʨ, ʜʣʷ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʪʝʭʥʠʢʝ ʦʥʠ ʥʝ ʭʘʨʘʢʪʝʨʥʳ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʶʪ ʩʠʣʳ ʧʨʠʨʦʜʳ. ɼʣʷ ʠʭ ʨʝʰʝʥʠʷ 

ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʠʶ ʠ ʤʝʪʦʜʳ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. 

ʇʨʠ ʩʠʥʪʝʟʝ ʩʪʨʫʢʪʫʨʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: 

¶ ʤʥʦʞʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ ʩʠʩʪʝʤʦʡ ʬʫʥʢʮʠʡ (ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʥʦʞʝʩʪʚʦ 
ʨʘʙʦʪ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʡ ʠʣʠ ʙʦʣʝʝ ʦʧʝʨʘʮʠʡ); 

ʚʦʟʤʦʞʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʤʥʦʞʝʩʪʚʝ ʠʤʝʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʨʘʙʦʪ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ, ʚ ʢʦʪʦʨʦʤ ʚʝʨʰʠʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʙʦʪʘʤ, ʘ ʜʫʛʠ ð ʦʪʥʦʰʝʥʠʷʤ ʧʦʨʷʜʢʘ; 

¶ ʪʠʧʳ ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʝʨʦʚ (ʤʘʰʠʥ), ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ 

ʩʠʩʪʝʤʳ; 

¶ ʤʥʦʞʝʩʪʚʦ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʟʘʜʘʝʪʩʷ ʪʘʢʞʝ ʥʝʢʦʪʦʨʘʷ ʠʩʭʦʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʝʨʚʝʨʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ; ʵʪʘ ʩʪʨʫʢʪʫʨʘ 

ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʙʦʙʱʝʥʥʘʷ ʠʟʙʳʪʦʯʥʘʷ ʠʣʠ ʢʘʢ ʚʘʨʠʘʥʪ ʧʝʨʚʦʛʦ 

ʧʨʠʙʣʠʞʝʥʠʷ; 
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¶ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʦʛʨʘʥʠʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʟʘʪʨʘʪʳ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ (ʠʣʠ) ʥʘ ʚʨʝʤʝʥʘ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ. 

ɿʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʥʪʝʟʝ (ʠʣʠ ʢʦʨʨʝʢʮʠʠ) ʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʦʚ 

ʩʝʨʚʝʨʦʚ (ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ), ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʬʫʥʢʮʠʡ ʧʦ ʩʝʨʚʝʨʘʤ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʦʩʪʠʛʘʣʩʷ ʵʢʩʪʨʝʤʫʤ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʬʦʨʤʣʝʥʠʝ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ð ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ. 

ɿʘʜʘʯʫ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʥʘʟʳʚʘʶʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʝʡ 

(ʠʣʠ ʦʧʪʠʤʠʟʘʮʠʝʡ), ʝʩʣʠ ʝʝ ʨʝʰʘʶʪ ʢʘʢ ʟʘʜʘʯʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʪ.ʝ. 

 

ʛʜʝ  ð ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ;  ð ʚʝʢʪʦʨ ʫʧʨʘʚʣʷʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʥʘʟʳʚʘʝʤʳʭ ʪʘʢʞʝ ʧʨʦʝʢʪʥʳʤʠ ʠʣʠ 

ʚʘʨʴʠʨʫʝʤʳʤʠ);  ð ʜʦʧʫʩʪʠʤʘʷ 

ʦʙʣʘʩʪʴ;  ʠ  ð ʬʫʥʢʮʠʠ-ʦʛʨʘʥʠʯʝʥʠʷ. 

ʇʨʠʤʝʨ 1. 

ʕʣʝʢʪʨʦʥʥʳʡ ʫʩʠʣʠʪʝʣʴ: ʫʧʨʘʚʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ  = (ʧʘʨʘʤʝʪʨʳ ʨʝʟʠʩʪʦʨʦʚ, 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʪʨʘʥʟʠʩʪʦʨʦʚ); ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ  = (  ʠ  ð ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ 

ʛʨʘʥʠʯʥʳʝ ʯʘʩʪʦʪʳ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ;  ð ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʥʘ ʩʨʝʜʥʠʭ 

ʯʘʩʪʦʪʘʭ;  ð ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ). ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ  ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨ , ʘ ʫʩʣʦʚʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʩʪʘʣʴʥʳʭ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪʥʝʩʪʠ ʢ ʬʫʥʢʮʠʷʤ-ʦʛʨʘʥʠʯʝʥʠʷʤ. 

ʉʣʝʜʫʶʱʘʷ ʧʦʩʣʝ ʩʠʥʪʝʟʘ ʛʨʫʧʧʘ ʧʨʦʝʢʪʥʳʭ ʧʨʦʮʝʜʫʨ ð ʧʨʦʮʝʜʫʨʳ ʘʥʘʣʠʟʘ. 

ʎʝʣʴ ʘʥʘʣʠʟʘ ð ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʘʨʘʢʪʝʨʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʟʥʘʯʝʥʠʷʭ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ  ʧʨʠ ʟʘʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨʝ ʦʙʲʝʢʪʘ, ʩʚʝʜʝʥʠʷʭ 

ʦ ʚʥʝʰʥʠʭ ʧʘʨʘʤʝʪʨʘʭ  ʠ ʧʘʨʘʤʝʪʨʘʭ ʵʣʝʤʝʥʪʦʚ . ɽʩʣʠ ʟʘʜʘʥʳ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ  ʠ , ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʦʮʝʜʫʨʘ ʦʜʥʦʚʘʨʠʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʆʜʥʦʚʘʨʠʘʥʪʥʳʡ ʘʥʘʣʠʟ ʯʘʩʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ (modeling) 

ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠ (ʨʝʰʝʥʠʷ, simulation). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ 

ʚʢʣʶʯʘʝʪ ʜʚʝ ʧʨʦʮʝʜʫʨʳ: ʚʦ-ʧʝʨʚʳʭ, ʨʘʟʨʘʙʦʪʢʫ ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʦ-

ʚʪʦʨʳʭ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʠʟ ʤʦʜʝʣʝʡ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʝʨʚʘʷ ʠʟ ʵʪʠʭ ʧʨʦʮʝʜʫʨ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʠʧʦʚʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʚʥʝ ʤʘʨʰʨʫʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʤʦʜʝʣʠ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʧʨʠʢʣʘʜʥʳʭ ʦʙʣʘʩʪʷʭ, ʧʨʠʯʝʤ 

ʟʥʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʷʤ ʠ ʬʦʨʤʘʤ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʉɸʇʈ. ʆʙʳʯʥʦ ʚ 

ʧʦʤʦʱʴ ʨʘʟʨʘʙʦʪʯʠʢʫ ʤʦʜʝʣʝʡ ʚ ʉɸʇʈ ʧʨʝʜʣʘʛʘʶʪʩʷ ʤʝʪʦʜʠʢʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤ ʘʥʘʣʠʟʘ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ 

ʤʦʜʝʣʝʡ. ʉʦʟʜʘʥʥʳʝ ʤʦʜʝʣʠ ʚʢʣʶʯʘʶʪʩʷ ʚ ʙʠʙʣʠʦʪʝʢʠ ʤʦʜʝʣʝʡ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 

ʘʥʘʣʠʟʘ. 

ʅʘ ʤʘʨʰʨʫʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚʪʦʨʘʷ 

ʧʨʦʮʝʜʫʨʘ (ʨʠʩ. 3) ð ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʯʥʳʭ 

ʤʦʜʝʣʝʡ ʢʦʤʧʦʥʝʥʪʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ 
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ʘʣʛʦʨʠʪʤʘʤ, ʚʢʣʶʯʝʥʥʳʤ ʚ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʘʥʘʣʠʟʘ. ʇʨʠʤʝʨʳ 

ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʠʤʝʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʦʪʨʘʩʣʷʭ ʦʙʱʝʛʦ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ. 

 

ʈʠʩ. 3.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʧʠʩʳʚʘʝʪ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ ʥʘ 

ʚʭʦʜʥʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʳ ʘʥʘʣʠʟʘ ʥʝ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʧʦʣʫʯʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʘ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʳ, 

ʵʩʢʠʟʘ ʠʣʠ ʯʝʨʪʝʞʘ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺʪʦʨʘʷ ʧʨʦʮʝʜʫʨʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð simulation ð ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ 

ʫʨʘʚʥʝʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʠ ʚʳʯʠʩʣʝʥʠʶ ʚʝʢʪʦʨʘ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ . 

ɽʩʣʠ ʟʘʜʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ  ʠ ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʠ 

ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʥʘʧʨʠʤʝʨ, ʦʮʝʥʢʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʠ ʜʠʩʧʝʨʩʠʡ), ʪʦ ʵʪʦ ʧʨʦʮʝʜʫʨʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʨʘʩʩʯʠʪʘʪʴ ʤʘʪʨʠʮʳ ʘʙʩʦʣʶʪʥʦʡ  ʠ (ʠʣʠ) 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ  ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʜʘʯʘ ʘʥʘʣʠʟʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʕʣʝʤʝʥʪ  ʤʘʪʨʠʮʳ  ʥʘʟʳʚʘʶʪ ʘʙʩʦʣʶʪʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʥʫʶ ʧʨʦʠʟʚʦʜʥʫʶ -ʛʦ ʚʳʭʦʜʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ  ʧʦ -ʦʤʫ ʧʘʨʘʤʝʪʨʫ . ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ,  ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ 

ʚʝʢʪʦʨʘ ʛʨʘʜʠʝʥʪʘ -ʛʦ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʝʟʨʘʟʤʝʨʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ , ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʳʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ: 

 

ʛʜʝ  ʠ  ð ʥʦʤʠʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ  ʠ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʧʨʦʮʝʜʫʨʘʭ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʨʘʟʙʨʦʩʘ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʤʝʥʪʦʚ ʥʘ ʚʳʭʦʜʥʳʝ 

ʧʘʨʘʤʝʪʨʳ. ʇʨʦʮʝʜʫʨʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʘʥʘʣʠʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ð 

ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʤʝʨʳ ʧʨʦʮʝʜʫʨ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʟʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʞʝʣʘʝʤʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʜʫʨʦʡ ʚʝʨʠʬʠʢʘʮʠʠ. 
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3.7. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠʟʜʝʣʠʡ 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ (ɾʎʀ) ʚʢʣʶʯʘʝʪ ʨʷʜ ʵʪʘʧʦʚ, ʥʘʯʠʥʘʷ ʦʪ 

ʟʘʨʦʞʜʝʥʠʷ ʠʜʝʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʜʦ ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʵʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʊʇʇ), ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ, ʥʘʢʦʥʝʮ, ʫʪʠʣʠʟʘʮʠʠ (ʚ ʯʠʩʣʦ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʤʦʛʫʪ ʪʘʢʞʝ 

ʚʭʦʜʠʪʴ ʤʘʨʢʝʪʠʥʛ, ʟʘʢʫʧʢʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ, 

ʫʧʘʢʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ, ʤʦʥʪʘʞ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ). 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ɾʎʀ ʜʣʷ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. 

ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʦʝʢʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ð ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʯʝʨʪʝʞʝʡ, 

ʨʘʩʯʝʪʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʪ.ʧ. 

ʅʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʘʨʰʨʫʪʥʘʷ ʠ ʦʧʝʨʘʮʠʦʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʧʨʦʛʨʘʤʤʘʭ ʜʣʷ ʩʪʘʥʢʦʚ ʏʇʋ; 

ʪʝʭʥʦʣʦʛʠʷ ʩʙʦʨʢʠ ʠ ʤʦʥʪʘʞʘ ʠʟʜʝʣʠʡ; ʪʝʭʥʦʣʦʛʠʷ ʢʦʥʪʨʦʣʷ ʠ ʠʩʧʳʪʘʥʠʡ. 

ʅʘ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ: ʢʘʣʝʥʜʘʨʥʦʝ ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ; 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʩ ʠʭ ʚʭʦʜʥʳʤ ʢʦʥʪʨʦʣʝʤ; 

ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʠ ʜʨʫʛʠʝ ʪʨʝʙʫʝʤʳʝ ʚʠʜʳ ʦʙʨʘʙʦʪʢʠ; ʢʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʨʘʙʦʪʢʠ; ʩʙʦʨʢʘ; ʠʩʧʳʪʘʥʠʷ ʠ ʠʪʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ. 

ʥʘ ʧʦʩʪʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʵʪʘʧʘʭ ʚʳʧʦʣʥʷʶʪʩʷ ʢʦʥʩʝʨʚʘʮʠʷ, ʫʧʘʢʦʚʢʘ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ; ʤʦʥʪʘʞ ʫ ʧʦʪʨʝʙʠʪʝʣʷ; ʵʢʩʧʣʫʘʪʘʮʠʷ, ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ; 

ʫʪʠʣʠʟʘʮʠʷ. 

ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʤʝʶʪʩʷ ʩʚʦʠ ʮʝʣʝʚʳʝ ʫʩʪʘʥʦʚʢʠ. ʇʨʠ ʵʪʦʤ 

ʫʯʘʩʪʥʠʢʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʪʨʝʤʷʪʩʷ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʅʘ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʊʇʇ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʧʨʦʠʟʚʦʜʠʤʦʤʫ ʧʨʦʜʫʢʪʫ, ʧʨʠ ʟʘʜʘʥʥʦʡ 

ʩʪʝʧʝʥʠ ʥʘʜʝʞʥʦʩʪʠ ʠʟʜʝʣʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ʇʦʥʷʪʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʭʚʘʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʜʦʙʩʪʚʘ ʦʩʚʦʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʙʫʜʫʱʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠʟʜʝʣʠʡ. ʆʩʦʙʫʶ 

ʚʘʞʥʦʩʪʴ ʪʨʝʙʦʚʘʥʠʷ ʫʜʦʙʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʤʝʶʪ ʜʣʷ ʩʣʦʞʥʦʡ ʪʝʭʥʠʢʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ, ʢʘʢ ʘʚʠʘ- ʠʣʠ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ. 

ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚʳʧʫʩʢʘʶʱʠʭ 

ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʙʝʟ ʰʠʨʦʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ (ɸʉ), ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʡ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʡʩʪʚʘʭ ʠʟʜʝʣʠʡ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʉʧʝʮʠʬʠʢʘ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ, 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ɸʉ. 

ʅʘ ʨʠʩ. 4 ʫʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ɸʉ ʩ ʠʭ ʧʨʠʚʷʟʢʦʡ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʵʪʘʧʘʤ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ. 
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ʈʠʩ. 4.  ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʉɸʇʈ. ɺ ʉɸʇʈ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʩʠʩʪʝʤʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʝʨʚʳʝ ʠʟ 

ʥʠʭ ʥʘʟʳʚʘʶʪ ʩʠʩʪʝʤʘʤʠ ʨʘʩʯʝʪʦʚ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʣʠ ʩʠʩʪʝʤʘʤʠ 

CAE (Computer Aided Engineering). ʉʠʩʪʝʤʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠ ̫ʥʘʟʳʚʘʶʪ ʩʠʩʪʝʤʘʤʠ CAD (Computer Aided Design). 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ɸʉʊʇʇ), ʚʭʦʜʷʱʠʭ ʢʘʢ 

ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʚ ʩʠʩʪʝʤʳ CAM (Computer Aided Manufacturing). 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʉɸʇʈ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤ CAE/CAD/CAM, ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʠʩʪʝʤʳ, ʧʦʣʫʯʠʚʰʠʝ 

ʥʘʟʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʤʠ ʜʘʥʥʳʤʠ PDM (Product Data Management). 

ʉʠʩʪʝʤʳ PDM ʣʠʙʦ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʦʜʫʣʝʡ ʢʦʥʢʨʝʪʥʦʡ ʉɸʇʈ, ʣʠʙʦ ʠʤʝʶʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʟʥʳʤʠ ʉɸʇʈ. 

ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʥʘʯʠʥʘʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ-

ʧʦʩʪʘʚʱʠʢʦʚ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʢʦʥʯʘʷ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʜʫʢʮʠʠ, 

ʪʨʝʙʫʶʪʩʷ ʫʩʣʫʛʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ð Supply Chain 

Management (SCM). ʎʝʧʴ ʧʦʩʪʘʚʦʢ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʘʜʠʡ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʝʝ ʜʚʠʞʝʥʠʠ ʦʪ ʢʦʤʧʘʥʠʡ-

ʧʦʩʪʘʚʱʠʢʦʚ ʢ ʢʦʤʧʘʥʠʷʤ-ʧʦʪʨʝʙʠʪʝʣʷʤ. ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʴʶ ʧʦʩʪʘʚʦʢ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʨʦʜʚʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʩʪʝʤʘ SCM ʫʧʨʘʚʣʷʝʪ ʩʪʨʘʪʝʛʠʝʡ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ. ɽʩʣʠ 

ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʦ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩʪʨʘʪʝʛʠʶ "ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʘ ʟʘʢʘʟ". ʀʥʘʯʝ 

ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ "ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʘ ʩʢʣʘʜ". ʇʨʠ ʵʪʦʤ ʚʦ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʜʦʣʞʥʦ ʚʭʦʜʠʪʴ ʚʨʝʤʷ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʠ ʠʩʧʦʣʥʝʥʠʝ ʟʘʢʘʟʦʚ 

ʥʘ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ-ʧʦʩʪʘʚʱʠʢʘʭ. 

javascript:termInfo(%22%D0%A1%D0%90%D0%9F%D0%A0%22)
javascript:termInfo(%22%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D0%BC%D0%B8%20CAE%22)
javascript:termInfo(%22%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%D0%BC%D0%B8%20CAE%22)
javascript:termInfo(%22%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%20%D0%BA%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D0%BE%D1%80%D1%81%D0%BA%D0%BE%D0%B3%D0%BE%20%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%22)
javascript:termInfo(%22%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%20%D0%BA%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D0%BE%D1%80%D1%81%D0%BA%D0%BE%D0%B3%D0%BE%20%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%22)
javascript:termInfo(%22%D0%90%D0%A1%D0%A2%D0%9F%D0%9F%22)
javascript:termInfo(%22%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%20CAM%22)
javascript:termInfo(%22%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%BC%D0%B8%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%BC%D0%B8%22)
javascript:termInfo(%22%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%BD%D1%8B%D0%BC%D0%B8%20%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%BC%D0%B8%22)
javascript:termInfo(%22%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%86%D0%B5%D0%BF%D0%BE%D1%87%D0%BA%D0%B0%D0%BC%D0%B8%20%D0%BF%D0%BE%D1%81%D1%82%D0%B0%D0%B2%D0%BE%D0%BA%22)


ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʩʠʣʠʷ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ 

ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ (E-commerce). ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʩʠʩʪʝʤʘʤʠ E-commerce, 

ʩʚʦʜʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʩʘʡʪʘʭ Internet ʚʠʪʨʠʥ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʆʥʠ 

ʦʙʲʝʜʠʥʷʶʪ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʧʨʦʩʳ ʟʘʢʘʟʯʠʢʦʚ ʠ ʜʘʥʥʳʝ ʦ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʤʥʦʞʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛ ʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʦʧʝʨʘʮʠʡ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʠʟʛʦʪʦʚʣʝʥʠʶ, ʧʦʩʪʘʚʢʘʤ ʟʘʢʘʟʘʥʥʳʭ ʠʟʜʝʣʠʡ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʟʘʢʘʟ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʥʘʠʣʫʯʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʟʜʘʚʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ ʚʝʜʝʪ ʢ 

ʤʠʥʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʠ ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ. ʂʦʦʨʜʠʥʘʮʠʷ ʨʘʙʦʪʳ ʤʥʦʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ-ʧʘʨʪʥʝʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ Internet ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʳ 

E-commerce, ʥʘʟʳʚʘʝʤʳʝ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ CPC (Collaborative Product Commerce) 

ʋʧʨʘʚʣʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʘʢ ʠ ʚ ʣʶʙʳʭ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ, ʠʤʝʝʪ 

ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ. 5. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ). 

 

ʈʠʩ. 5.  ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʵʪʘʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ (ɸʉʋʇ) 

ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ (ɸʉʋʊʇ). 

ʂ ɸʉʋʇ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ERP 

(Enterprise Resource Planning), ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʤʘʪʝʨʠʘʣʘʤ MRP-2 (Manufacturing Requirement Planning) ʠ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʩʠʩʪʝʤʳ 
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SCM. ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʩʠʩʪʝʤʳ ERP ʚʳʧʦʣʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʙʠʟʥʝʩ-ʬʫʥʢʮʠʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʢʫʧʢʘʤʠ, ʩʙʳʪʦʤ ʧʨʦʜʫʢʮʠʠ, ʘʥʘʣʠʟʦʤ 

ʧʝʨʩʧʝʢʪʠʚ ʤʘʨʢʝʪʠʥʛʘ, ʫʧʨʘʚʣʝʥʠʝʤ ʬʠʥʘʥʩʘʤʠ, ʧʝʨʩʦʥʘʣʦʤ, ʩʢʣʘʜʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, 

ʫʯʝʪʦʤ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ ʪ.ʧ. ʉʠʩʪʝʤʳ MRP-2 ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ 

ʙʠʟʥʝʩ-ʬʫʥʢʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʩʠʩʪʝʤʳ SCM ʠ MRP-2 ʚʭʦʜʷʪ ʢʘʢ ʧʦʜʩʠʩʪʝʤʳ ʚ ERP, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʭ ʯʘʱʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. 

ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ɸʉʋʇ ʠ ɸʉʋʊʇ ʟʘʥʠʤʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ MES (Manufacturing Execution Systems), ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʤʘʨʢʝʪʠʥʛʦʤ. 

ɺ ʩʦʩʪʘʚ ɸʉʋʊʇ ʚʭʦʜʠʪ ʩʠʩʪʝʤʘ SCADA (Supervisory Control and Data Acquisition), 

ʚʳʧʦʣʥʷʶʱʘʷ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʬʫʥʢʮʠʠ (ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ) ʠ ʧʦʤʦʛʘʶʱʘʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʇʆ ʜʣʷ 

ʚʩʪʨʦʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʳ CNC (Computer Numerical 

Control) ʥʘ ʙʘʟʝ ʢʦʥʪʨʦʣʣʝʨʦʚ (ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʘʟʳʚʘʝʤʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ), ʢʦʪʦʨʳʝ ʚʩʪʨʦʝʥʳ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʯʠʩʣʦʚʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ (ʏʇʋ). ʉʠʩʪʝʤʳ CNC ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ ʚʩʪʨʦʝʥʥʳʤʠ 

ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʅʘ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷʤʠ ʩ 

ʟʘʢʘʟʯʠʢʘʤʠ ʠ ʧʦʢʫʧʘʪʝʣʷʤʠ, ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʳ ʩʧʨʦʩʘ ʥʘ ʧʣʘʥʠʨʫʝʤʳʝ ʠʟʜʝʣʠʷ. ʕʪʠ ʬʫʥʢʮʠʠ ʚʦʟʣʦʞʝʥʳ ʥʘ 

ʩʠʩʪʝʤʫ CRM. 

ʌʫʥʢʮʠʠ ʦʙʫʯʝʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʚʳʧʦʣʥʷʶʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʫʢʦʚʦʜʩʪʚʘ IETM (Interactive Electronic Technical Manuals). 

ʉ ʠʭ ʧʦʤʦʱʴʶ ʚʳʧʦʣʥʷʶʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʧʦʠʩʢ ʦʪʢʘʟʘʚʰʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʟʘʢʘʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʧʘʩʥʳʭ ʜʝʪʘʣʝʡ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʠ 

ʥʘ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ. 

ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ 

ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ 

ʮʠʢʣʦʚ ʧʨʦʜʫʢʮʠʠ PLM (Product Lifecycle Management). ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

PLM ð ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʥʦʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʪ.ʝ. ʪʝʭʥʦʣʦʛʠʠ PLM (ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ CPC) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ, 

ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʉɸʇʈ, 

ERP, PDM, SCM, CRM ʠ ʜʨʫʛʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

3.8. ʉʪʨʫʢʪʫʨʘ ʉɸʇʈ 

ʂʘʢ ʠ ʣʶʙʘʷ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʉɸʇʈ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʩʠʩʪʝʤ. ʈʘʟʣʠʯʘʶʪ ʧʦʜʩʠʩʪʝʤʳ 

ʧʨʦʝʢʪʠʨʫʶʱʠʝ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʝ. 

ʇʨʦʝʢʪʠʨʫʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʶʪ ʧʨʦʝʢʪʥʳʝ 

ʧʨʦʮʝʜʫʨʳ. ʇʨʠʤʝʨʘʤʠ ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʧʦʜʩʠʩʪʝʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʦʜʩʠʩʪʝʤʳ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʪʨʘʩʩʠʨʦʚʢʠ ʩʦʝʜʠʥʝʥʠʡ 

ʚ ʧʝʯʘʪʥʳʭ ʧʣʘʪʘʭ. 

ʆʙʩʣʫʞʠʚʘʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʧʨʦʝʢʪʠʨʫʶʱʠʭ ʧʦʜʩʠʩʪʝʤ, ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʩʠʩʪʝʤʥʦʡ ʩʨʝʜʦʡ (ʠʣʠ 
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ʦʙʦʣʦʯʢʦʡ) ʉɸʇʈ. ʊʠʧʠʯʥʳʤʠ ʦʙʩʣʫʞʠʚʘʶʱʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʷʚʣʷʶʪʩʷ 

ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʜʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ CASE (Computer Aided Software 

Engineering), ʦʙʫʯʘʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ ʜʣʷ ʦʩʚʦʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʉɸʇʈ. 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʉɸʇʈ ʧʦ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʚʠʜʦʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʉɸʇʈ. ʇʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʩʝʤʴ ʚʠʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ: 

¶ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʊʆ), ʚʢʣʶʯʘʶʱʝʝ ʨʘʟʣʠʯʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ 

(ʕɺʄ, ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʝʪʝʚʦʝ ʢʦʤʤʫʪʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʣʠʥʠʠ 

ʩʚʷʟʠ, ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ); 

¶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʄʆ), ʦʙʲʝʜʠʥʷʶʱʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

¶ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ), ʧʨʝʜʩʪʘʚʣʷʝʤʦʝ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ 

ʉɸʇʈ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʀʆ), ʩʦʩʪʦʷʱʝʝ ʠʟ ʙʘʟ ʜʘʥʥʳʭ (ɹɼ), ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ), ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʶʱʝʝ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ; 

¶ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʃʆ), ʚʳʨʘʞʘʝʤʦʝ ʷʟʳʢʘʤʠ ʦʙʱʝʥʠʷ ʤʝʞʜʫ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʠ ʕɺʄ, ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʷʟʳʢʘʤʠ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʉɸʇʈ; 

¶ ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʄʝʪʆ), ʚʢʣʶʯʘʶʱʝʝ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʥʦʛʜʘ ʢ ʄʝʪʆ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

¶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʆʆ), ʧʨʝʜʩʪʘʚʣʷʝʤʦʝ ʰʪʘʪʥʳʤʠ ʨʘʩʧʠʩʘʥʠʷʤʠ, 

ʜʦʣʞʥʦʩʪʥʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤʠ 

ʨʘʙʦʪʫ ʧʨʦʝʢʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʥʘʟʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʬʦʥʜʦʤ ʉɸʇʈ. ɹʘʟʦʡ ʜʘʥʥʳʭ ʥʘʟʳʚʘʶʪ ʫʧʦʨʷʜʦʯʝʥʥʫʶ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʚ 

ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɼʦʩʪʫʧ ʢ ɹɼ ʜʣʷ ʯʪʝʥʠʷ, ʟʘʧʠʩʠ ʠ ʤʦʜʠʬʠʢʘʮʠʠ 

ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʉʋɹɼ, ʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ɹɼ ʠ ʉʋɹɼ 

ʥʘʟʳʚʘʶʪ ʙʘʥʢʦʤ ʜʘʥʥʳʭ (ɹʥɼ). 

ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʉɸʇʈ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ, ʥʘʧʨʠʤʝʨ, ʧʦ 

ʧʨʠʣʦʞʝʥʠʶ, ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʤʘʩʰʪʘʙʘʤ (ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ), 

ʭʘʨʘʢʪʝʨʫ ʙʘʟʦʚʦʡ ʧʦʜʩʠʩʪʝʤʳ ð ʷʜʨʘ ʉɸʇʈ. 

ʇʦ ʧʨʠʣʦʞʝʥʠʷʤ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʉɸʇʈ. 

1. ʉɸʇʈ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʪʨʘʩʣʷʭ ʦʙʱʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʀʭ ʯʘʩʪʦ 

ʥʘʟʳʚʘʶʪ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʉɸʇʈ ʠʣʠ MCAD (Mechanical CAD) 

ʩʠʩʪʝʤʘʤʠ. 

2. ʉɸʇʈ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ: ʩʠʩʪʝʤʳ ECAD (Electronic CAD) ʠʣʠ 

EDA (Electronic Design Automation). 

3. ʉɸʇʈ ʚ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʉɸʇʈ, ʠʣʠ ʚʳʜʝʣʷʝʤʳʭ 

ʚ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧʘʭ, ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʚʝʪʚʴ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʉɸʇʈ ʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ (ɹʀʉ); ʉɸʇʈ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ; ʉɸʇʈ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʪ.ʧ. 
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ʇʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʨʘʟʣʠʯʘʶʪ ʉɸʇʈ ʠʣʠ ʧʦʜʩʠʩʪʝʤʳ ʉɸʇʈ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ (ʩʪʨʘʪʳ) ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʘʢ, ʚ ʩʦʩʪʘʚʝ MCAD 

ʧʦʷʚʣʷʶʪʩʷ CAE/CAD/CAM ʩʠʩʪʝʤʳ. 

ʇʦ ʤʘʩʰʪʘʙʘʤ ʨʘʟʣʠʯʘʶʪ ʦʪʜʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ (ʇʄʂ) ʉɸʇʈ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʣʝʢʩ ʘʥʘʣʠʟʘ ʧʨʦʯʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʠʟʜʝʣʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) ʠʣʠ ʢʦʤʧʣʝʢʩ ʘʥʘʣʠʟʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ; ʩʠʩʪʝʤʳ ʇʄʂ; ʩʠʩʪʝʤʳ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʘʤʠ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ (software), ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ (hardware) ʦʙʝʩʧʝʯʝʥʠʡ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʙʘʟʦʚʦʡ ʧʦʜʩʠʩʪʝʤʳ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʉɸʇʈ. 

1. ʉɸʇʈ ʥʘ ʙʘʟʝ ʧʦʜʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʠ ʉɸʇʈ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʠʣʦʞʝʥʠʷ, ʛʜʝ ʦʩʥʦʚʥʦʡ 

ʧʨʦʮʝʜʫʨʦʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʪ.ʝ. ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʢ ʵʪʦʡ 

ʛʨʫʧʧʝ ʩʠʩʪʝʤ ʦʪʥʦʩʠʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʉɸʇʈ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʙʘʟʝ ʛʨʘʬʠʯʝʩʢʠʭ ʷʜʝʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʷʜʨʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʙʦʣʝʝ ʯʝʤ ʚ 

ʦʜʥʦʡ ʉɸʇʈ, ʵʪʦ ʷʜʨʘ Parasolid ʬʠʨʤʳ EDS Unigraphics ʠ ACIS ʬʠʨʤʳ 

Intergraph. 

2. ʉɸʇʈ ʥʘ ʙʘʟʝ ʉʋɹɼ. ʆʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʠ 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʙʦʣʴʰʦʡ 

ʦʙʲʝʤ ʜʘʥʥʳʭ. ʊʘʢʠʝ ʉɸʇʈ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʠʟʥʝʩ-ʧʣʘʥʦʚ, ʥʦ 

ʠʤʝʶʪ ʤʝʩʪʦ ʪʘʢʞʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ, ʧʦʜʦʙʥʳʭ ʱʠʪʘʤ ʫʧʨʘʚʣʝʥʠʷ 

ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʢʠ. 

ʉɸʇʈ ʥʘ ʙʘʟʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʘʢʝʪʘ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʘʚʪʦʥʦʤʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʥʘʧʨʠʤʝʨ, ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʩʠʥʪʝʟʘ ʠ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪ.ʧ. ʏʘʩʪʦ ʪʘʢʠʝ 

ʉɸʇʈ ʦʪʥʦʩʷʪ ʢ ʩʠʩʪʝʤʘʤ CAE. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʨʦʛʨʘʤʤʳ ʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʷʟʳʢʘ VHDL, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʘʢʝʪʳ ʪʠʧʘ MathCAD. 

ʂʦʤʧʣʝʢʩʥʳʝ (ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ) ʉɸʇʈ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʜʩʠʩʪʝʤ 

ʧʨʝʜʳʜʫʱʠʭ ʚʠʜʦʚ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʢʦʤʧʣʝʢʩʥʳʭ ʉɸʇʈ ʷʚʣʷʶʪʩʷ 

CAE/CAD/CAM-ʩʠʩʪʝʤʳ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠʣʠ ʉɸʇʈ ɹʀʉ. ʊʘʢ, ʉɸʇʈ ɹʀʉ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʉʋɹɼ ʠ ʧʦʜʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ, 

ʣʦʛʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ, ʪʦʧʦʣʦʛʠʠ ʢʨʠʩʪʘʣʣʦʚ, ʪʝʩʪʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʛʦʜʥʦʩʪʠ ʠʟʜʝʣʠʡ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʪʦʣʴ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʠʤʝʥʷʶʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʥʳʝ ʩʨʝʜʳ. 
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4. ɺʚʝʜʝʥʠʝ ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʉɸʇʈ CSOFT 
 

4.1. ʂʨʘʪʢʦ ʦ ʢʦʤʧʘʥʠʠ CSoft 
CSoft ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʜ 

ʤʘʨʢʦʡ CSoft Development /3/. 

ʂʦʤʧʘʥʠʷ CSoft ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʨʦʩʩʠʡʩʢʠʤ ʩʠʩʪʝʤʥʳʤ ʠʥʪʝʛʨʘʪʦʨʦʤ 

ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ CSoft ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ ʩʣʦʞʥʳʤ ʨʝʰʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʝʢʪʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʨʝʜʩʪʚ 

ʠʭ ʠʥʪʝʛʨʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʛʨʦʤʥʳʡ ʩʧʝʢʪʨ ʫʩʣʫʛ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʧʫʩʢʦʤ 

ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʪʨʘʛʠʚʘʝʪ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʦʤʧʦʥʝʥʪʳ ʠʣʠ ʨʝʰʝʥʠʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʨʝʜʧʨʠʷʪʠʷ 

ʚ ʮʝʣʦʤ. 

CSoft ʠʤʝʝʪ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʥʘ ʨʳʥʢʝ ʉɸʇʈ, ɻʀʉ, ʊʇʇ 

ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʨʘʩʧʦʣʘʛʘʝʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʣʘʛʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʩʘʤʦʛʦ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʢʘʟʯʠʢʦʚ: 

¶ ʧʨʦʝʢʪʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ; 

¶ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ; 

¶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʣʫʞʙ ʧʨʝʜʧʨʠʷʪʠʡ; 

¶ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʨʳʥʢʝ ɻʀʉ (ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ɻʀʉ) ð ʩʠʩʪʝʤʘ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ (ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ) ʜʘʥʥʳʭ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʲʝʢʪʘʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦ ʪʨʘʜʠʮʠʦʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʬʝʨʫ ʫʩʣʫʛ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʉɸʇʈ, ɻʀʉ, 

ʊʇʇ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʩʧʝʮʠʘʣʠʩʪʳ CSoft ʚʳʧʦʣʥʷʶʪ: 

¶ ʧʨʝʜʧʨʦʝʢʪʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ; 

¶ ʨʘʟʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʉɸʇʈ, ɻʀʉ, ʊʇʇ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ; 

¶ ʧʦʩʪʘʚʢʫ ʠ ʧʫʩʢʦ-ʥʘʣʘʜʢʫ ʩʠʩʪʝʤ ʉɸʇʈ, ɻʀʉ, ʊʇʇ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ; 

¶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ; 

¶ ʟʘʧʫʩʢ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

¶ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʝʝ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʷ CSoft ʚʢʣʶʯʘʶʪ ʦʨʛʘʥʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 



ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʧʨʦʝʢʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʠ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʝʰʝʥʠʡ CSoft ʛʘʨʘʥʪʠʨʫʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʤ 

ʦʧʳʪʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʚʝʨʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɹʫʜʫʯʠ ʢʨʫʧʥʝʡʰʝʡ ʢʦʤʧʘʥʠʝʡ ʥʘ ʨʳʥʢʝ ʉɸʇʈ, ɻʀʉ, ʊʇʇ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 

CSoft ʧʨʝʜʣʘʛʘʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ çʧʦʜ ʢʣʶʯè ʨʝʰʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʢʘʟʯʠʢʘ, ʚʳʜʝʣʷʷ 

ʪʨʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: 

¶ ʈʝʰʝʥʠʷ ʜʣʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ð CAD/CAM/CAE/PDM/PLM 

¶ ʈʝʰʝʥʠʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ð CAD ʠ A/E/C 

¶ ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ð GIS 

ɺ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ, ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʤʳʭ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʣʶʙʦʛʦ ʧʨʦʬʠʣʷ, ʘ ʠʤʝʥʥʦ: 

¶ ʈʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

¶ ʈʝʰʝʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ 

¶ ʈʝʰʝʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ɿʘʢʘʟʯʠʢʘʤʠ ʨʝʰʝʥʠʡ CSoft ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʝ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʢʦʤʧʘʥʠʠ ʥʘʢʦʧʠʪʴ ʙʝʩʮʝʥʥʳʡ ʦʧʳʪ 

ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

 

4.2. ʇʨʝʜʩʪʘʚʣʷʝʤ ʢʦʤʧʘʥʠʶ CSoft Development 

 
CSoft Development (ʨʘʥʝʝ ð Consistent Software Development) ð ʚʝʜʫʱʠʡ 

ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʳʥʢʘ ʉɸʇʈ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ɻʀʉ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʦʙʨʘʙʦʪʢʠ ʩʢʘʥʠʨʦʚʘʥʥʳʭ 

ʯʝʨʪʝʞʝʡ, ʚʝʢʪʦʨʠʟʘʮʠʠ ʠ ʛʠʙʨʠʜʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 

ʉ 1989 ʛʦʜʘ ʩʦʟʜʘʥʦ ʙʦʣʝʝ 60 ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʢʨʫʧʥʳʤʠ, 

ʩʨʝʜʥʠʤʠ ʠ ʤʘʣʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʘʥʥʳʭ 

ʣʠʮʝʥʟʠʡ ʧʨʝʚʳʩʠʣʦ ʟʘ ʵʪʦ ʚʨʝʤʷ 1 ʤʠʣʣʠʦʥ, ʨʘʟʤʝʨ ʢʦʤʤʝʨʯʝʩʢʦʡ ʙʘʟʳ ʠʥʩʪʘʣʣʷʮʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 400 000 ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ʉʨʝʜʠ 35 000 ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ 

CSoft Development ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ð ʧʨʦʝʢʪʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʆɸʆ çɻʘʟʧʨʦʤè, ʆɸʆ 

çʈɾɼè, ʆɸʆ çʊʨʘʥʩʥʝʬʪʴè, ʆɸʆ çʈʦʩʥʝʬʪʴè, ɸʂ çɸʣʨʦʩʘè, ʌɻʋʇ 

çʈʦʩʪʝʭʠʥʚʝʥʪʘʨʠʟʘʮʠʷè, ʠʥʞʝʥʝʨʥʳʝ ʮʝʥʪʨʳ, ʚʭʦʜʠʚʰʠʝ ʚ ʩʦʩʪʘʚ ʈɸʆ ɽʕʉ, 

ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ çʆɸʂè, ʢʦʥʮʝʨʥʳ Boeing, BMW, Verizon, Shell, Toyota, Nippon 

Steel, Alstom Power. ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʦʜʫʢʪʦʚ CSoft Development ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʜʨʫʛʠʭ 

ʩʪʨʘʥ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʢʦʤʧʘʥʠʝʡ CSoft Development ʩʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʙʘʟʝ 

2D- ʠ 3D-ʪʝʭʥʦʣʦʛʠʡ ð TechnologiCS, TDMS, Project StudioCS, Model Studio CS, 

GeoniCS ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ð ʧʦʟʚʦʣʷʶʪ ʧʨʦʝʢʪʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʧʦʚʩʝʜʥʝʚʥʳʭ ʟʘʜʘʯ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʢʫʣʴʪʫʨʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʢʨʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʦʩʚʦʝʥʠʷ 

http://www.csoft.ru/solution/machine/
http://www.csoft.ru/solution/building.html
http://www.csoft.ru/solution/gis/
http://www.csoft.ru/solution/doc.html
http://www.csoft.ru/solution/archive.html
http://www.csoft.ru/solution/norma.html
http://www.csoft.ru/clients/


ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʠʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʉɸʇʈ ʥʘ 

ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʩ ʫʯʝʪʦʤ ʨʦʩʩʠʡʩʢʠʭ ʨʝʘʣʠʡ. 

ʇʨʦʜʫʢʪʳ CSoft Development ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ 

ʞʫʨʥʘʣʘʤʠ, ʧʦʩʚʷʱʝʥʥʳʤʠ ʪʝʤʘʪʠʢʝ ʉɸʇʈ /3/. 

 

5. ʉʧʠʩʦʢ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʢʦʤʧʘʥʠʠ ʉSOFT: 
 

ɼʣʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʫ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ ʉSOFT ʠʤʝʝʪʩʷ ʰʠʨʦʢʠʡ 

ʚʳʙʦʨ ʚʳʩʦʢʦʢʣʘʩʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ /3/: 

ElectriCS 3D 6.0 

 
ʇʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ ElectriCS 3D ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

(ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠ ʠʥʪʝʨʘʢʪʠʚʥʫʶ) ʨʘʩʢʣʘʜʢʫ ʢʘʙʝʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ 

ʠ ʦʪʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʡ.   

ElectriCS 3D ð ʩʦʚʨʝʤʝʥʥʘʷ ʠ ʤʦʱʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʙʝʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʲʝʢʪʦʚ: 

¶ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

¶ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

¶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ; 

¶ ʭʠʤʠʯʝʩʢʦʡ, ʧʠʱʝʚʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

¶ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

¶ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

¶ ʛʦʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

¶ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʠ ʚʦʜʦʦʯʠʩʪʢʠ ʠ ʜʨʫʛʠʭ. 

ElectriCS ADT 

 
ʉʠʩʪʝʤʘ ElectriCS ADT ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʉʠʩʪʝʤʘ ElectriCS ADT ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ-ʵʣʝʢʪʨʠʢʘ 

ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ElectriCS ADT:  

¶ ʨʘʩʯʝʪ ʥʘʛʨʫʟʦʢ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʨʘʩʯʝʪʥʦʡ ʤʦʱʥʦʩʪʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ çʋʢʘʟʘʥʠʷʤʠ ʧʦ ʨʘʩʯʝʪʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʈʊʄ 36.18.32.4ī92è); 

¶ ʨʘʩʯʝʪ ʧʦʪʝʨʴ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʠ ʧʨʠ ʧʫʩʢʘʭ ʜʚʠʛʘʪʝʣʝʡ; 
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¶ ʨʘʩʯʝʪ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 28249ï93); 

¶ ʨʘʩʯʝʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʢʘʙʝʣʝʡ ʠ ʧʨʦʚʝʨʢʘ ʠʭ ʥʘ ʪʝʨʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ 

(ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 30323ï95 ʠ ʮʠʨʢʫʣʷʨʦʤ ʈɸʆ ɽʕʉ ʈʦʩʩʠʠ ˉʎ-

02ī98(ʕ)); 

¶ ʧʨʦʚʝʨʢʘ ʟʘʱʠʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʦ ʨʘʩʯʝʪʥʳʤ ʠ ʧʫʩʢʦʚʳʤ (ʧʠʢʦʚʳʤ) ʪʦʢʘʤ; 

¶ ʧʨʦʚʝʨʢʘ ʟʘʱʠʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʤʠʥʠʤʘʣʴʥʳʤ ʪʦʢʘʤ 

ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ; 

¶ ʧʨʦʚʝʨʢʘ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʟʘʱʠʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʩʝʣʝʢʪʠʚʥʦʩʪʠ; 

¶ ʚʳʚʦʜ ʩʧʠʩʢʘ ʢʘʙʝʣʝʡ (ʩʠʣʦʚʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ) ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʬʦʨʤʘʪʝ 

ʩʠʩʪʝʤʳ ElectriCS 3D ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʨʘʩʢʣʘʜʢʠ 

ʧʦ ʢʘʙʝʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ; 

¶ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʚ ʚʠʜʝ ʪʘʙʣʠʯʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ. 

ElectriCS ECP 3.0 

 
ʉʠʩʪʝʤʘ ElectriCS ECP ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʯʝʪʘ 

ʵʣʝʢʪʨʦʭʠʤʟʘʱʠʪʳ (ʕʍɿ) ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʧʦʟʚʦʣʷʶʱʘʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ 

ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʘ ʟʘ ʩʯʝʪ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ 

ʨʘʩʯʝʪʦʚ ʕʍɿ ʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ.  

ElectriCS Light 2.1 

 
ʉʠʩʪʝʤʘ ElectriCS Light ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʚʝʪʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ElectriCS Light ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʝʪʳ ʢʘʢ ʚʥʫʪʨʝʥʥʝʛʦ ʦʩʚʝʱʝʥʠʷ ʟʜʘʥʠʡ 

ʠ ʩʦʦʨʫʞʝʥʠʡ, ʪʘʢ ʠ ʥʘʨʫʞʥʦʛʦ (ʧʨʦʞʝʢʪʦʨʥʦʛʦ) ʦʩʚʝʱʝʥʠʷ ʧʨʦʤʧʣʦʱʘʜʦʢ. 

ʈʘʩʯʝʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʦʩʥʦʚʝ çʉʧʨʘʚʦʯʥʦʡ ʢʥʠʛʠ ʧʦ ʩʚʝʪʦʪʝʭʥʠʢʝè (ʧʦʜ ʨʝʜ. 

ʖ.ɹ. ɸʡʟʝʥʙʝʨʛʘ, 2006).  

ElectriCS Pro 7.2 

 
ʉɸʇʈ ElectriCS Pro ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʠ ʤʦʥʪʘʞʥʳʭ ʩʭʝʤ, ʩʭʝʤ ʩʦʝʜʠʥʝʥʠʡ ʨʷʜʦʚ 

ʟʘʞʠʤʦʚ, ʩʭʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʣʫʯʝʥʠʝ 

ʧʨʦʝʢʪʥʦʡ ʠ ʤʦʥʪʘʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ.  

ElectriCS Pro 7 ɸʚʠʘʮʠʷ 
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ElectriCS Pro ɸʚʠʘʮʠʷ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʧʦʣʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʙʦʨʪʦʚʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʭʝʤ ʠ ʩʭʝʤ ʩʦʝʜʠʥʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʭʝʤ 

ʤʦʥʪʘʞʥʳʭ ʢʦʨʦʙʦʢ, ʚʳʧʫʩʢ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʫʙʣʠʢʘʮʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ElectriCS Storm 5.0 

 
ʉʠʩʪʝʤʘ ElectriCS Storm ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʣʥʠʝʟʘʱʠʪʳ, ʟʘʟʝʤʣʝʥʠʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ.  

EnergyCS 3 

 
ʂʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ EnergyCS, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʤʦʜʫʣʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʝʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʘʜʘʯʫ 

ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ.  

EnergyCS Line 3 

 
ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EnergyCS Line ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ (ɺʃ), 

ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ (ɺʆʃʉ), ʧʦʜʚʝʰʠʚʘʝʤʳʭ ʥʘ ʦʧʦʨʘʭ ɺʃ, 

ʘ ʪʘʢʞʝ ʛʠʙʢʠʭ ʦʰʠʥʦʚʦʢ ʦʪʢʨʳʪʳʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʆʈʋ) 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʠ ʧʦʜʩʪʘʥʮʠʡ.  

EnergyCS ʇʦʪʝʨʠ v.3 

 
ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EnergyCS ʇʦʪʝʨʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʦʚ ʧʦʪʝʨʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʦ ʩʝʪʷʤ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʦʪʝʨʴ.  

EnergyCS ʈʝʞʠʤ v.5.0 

 
ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EnergyCS ʈʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʦʚ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
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ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʰʝʥʠʷ ʩʤʝʞʥʳʭ 

ʟʘʜʘʯ.  

EnergyCS ʊʂɿ v.3.5 

 
ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EnergyCS ʊʂɿ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ 

ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ.  

EnergyCS ʕʣʝʢʪʨʠʢʘ 3.0 

 
ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EnergyCS ʕʣʝʢʪʨʠʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʧʠʪʘʥʠʝʤ 

ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ.  

 

ʅʘʤ ʫʜʘʣʦʩʴ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩʣʝʜʫʶʱʠʝ ʧʨʦʜʫʢʪ r

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠʥʞʝʥʝʨʦʚ-ʵʣʝʢʪʨʠʢʦʚ, ʧʨʦʛʨʘʤʤʳ: 

ɻʨʫʧʧʘ EnergyCS:   

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ EnergyCS ʕʣʝʢʪʨʠʢʘ v.3; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ EnergyCS ʈʝʞʠʤ v.4; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ EnergyCS ʊʂɿ v.3; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ EnergyCS ʇʦʪʝʨʠ v.3; 

ɻʨʫʧʧʘ Model Studio CS: 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Model Studio CS ʆʪʢʨʳʪʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ v.2; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Model Studio CS ʃʕʇ v.2 ; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Model Studio CS ʊʨʫʙʦʧʨʦʚʦʜʳ v.2; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Model Studio CS ʄʦʣʥʠʝʟʘʱʠʪʘ v.2; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Model Studio CS ʂʘʙʝʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ v.1; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Model Studio CS ʂʦʤʧʦʥʦʚʱʠʢ ʱʠʪʦʚ v.1; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Model Studio CS ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ v.1; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Model Studio CS ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ v.1; 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ CADLib ʄʦʜʝʣʴ ʠ ɸʨʭʠʚ v.1. 

ɻʨʫʧʧʘ Project Studio CS: 

¶  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Project Studio CS ʕʣʝʢʪʨʠʢʘ 10.0. 
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6. ɹʣʘʛʦʜʘʨʥʦʩʪʴ ʛʨʫʧʧʝ ʢʦʤʧʘʥʠʠ ʉSOFT 

ʂʘʬʝʜʨʘ ʕʇɻ /22/ (çʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡè ɼʦʥʝʮʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ /1/) ʩʝʨʜʝʯʥʦ ʙʣʘʛʦʜʘʨʠʪ ʢʦʤʧʘʥʠʶ ʉSOFT 

ʟʘ ʧʣʦʜʦʪʚʦʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʧʦʤʦʱʴ ʚ ʪʨʫʜʥʦʝ ʚʨʝʤʷ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʣʫʯʰʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. ʂʘʬʝʜʨʘ ʛʦʪʦʚʘ ʧʦʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʥʘʨʘʙʦʪʢʘʤʠ 

ʠ ʚʢʣʶʯʠʪʴʩʷ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʚʥʝʜʨʝʥʠʶ ʠʤʝʶʱʠʭʩʷ ʢʘʢ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʜʣʷ ʚʩʝʭ ʞʝʣʘʶʱʠʭ. ʊʘʢ ʞʝ 

ʙʫʜʝʤ ʨʘʜʳ ʛʦʪʦʚʠʪʴ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʥʫʞʜ ʥʝ ʪʦʣʴʢʦ ɼʦʥʝʮʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʥʦ ʠ ʚʩʝʛʦ ɹʦʣʴʰʦʛʦ ʈʫʩʩʢʦʛʦ ʄʠʨʘ, ʘ ʝʩʣʠ ʧʦʥʘʜʦʙʠʪʴʩʷ ʪʦ ʠ ʚʩʝʛʦ ʤʠʨʘ. ʆʧʳʪ ʚ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʫ ʬʘʢʫʣʴʪʝʪʘ, ʢʘʬʝʜʨʳ ʠ ʚʩʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʝʪʩʷ ʩʘʤʳʡ 

ʧʝʨʝʜʦʚʦʡ. ɼʦʥʅʊʋ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʇʝʨʚʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʇʨʝʤʠʝʡ ʚ ʦʙʣʘʩʪʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʚʝʜʝʥʠʝ ʚ ʥʝʢʦʪʦʨʳʝ ʧʨʦʜʫʢʪʳ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʣʠʥʝʡʢʠ. ɺʪʦʨʘʷ 

ʣʠʥʝʡʢʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʢʨʘʡʥʝ ʠʥʪʝʨʝʩʥʦʡ, ʥʦ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʜʣʷ ʦʩʚʦʝʥʠʷ, ʢʘʢ ʚʩʝ 

ʧʨʦʜʫʢʪʳ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʥʝ ʫʯʝʙʥʳʝ ʧʨʦʜʫʢʪʳ, ʘ ʨʝʘʣʴʥʳʝ, ʧʨʦʤʳʰʣʝʥʥʳʝ, ʠ 

ʧʦʵʪʦʤʫ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ ʠ ʚʥʠʤʘʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ.  

 

7. ʇʨʠʥʷʪʳʝ ʩʦʢʨʘʱʝʥʠʷ (ʛʣʦʩʩʘʨʠʡ): 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʨʘʡʦʥʳ ʧʝʨʚʦʛʦ (ʚʝʨʭʥʝʛʦ) ʫʨʦʚʥʷ 

ʥʘʟʚʘʥʳ ʩʠʩʪʝʤʳ, ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ï ʩʝʪʠ, ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ï ʨʘʡʦʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʝʪʝʡ (ʈʕʉ), ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʷ ï ʧʦʜʩʪʘʥʮʠʠ (ʇʉ). 

çɹʘʟʘ ʋɻʆè - ʙʘʟʘ ʫʩʣʦʚʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʥʘʙʦʨ 

ʛʦʪʦʚʳʭ ʙʣʦʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɸɹ - ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ. 

ɺʨʝʤʝʥʘ ʦʩʥʦʚʥʦʡ ʟʘʱʠʪʳ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʦʢʘʭ ʂɿ (Tʤ1, Tʤ2, Tʤ3) ï ʵʪʦ 

ʚʨʝʤʝʥʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʘʩʮʝʧʠʪʝʣʝʡ ʘʚʪʦʤʘʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʪʦʢʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (Iʤ1, Iʤ2, Iʤ3).  

ɹɼ - ʙʘʟʘ ʜʘʥʥʳʭ. 

ɹʉʂ - ʙʘʪʘʨʝʠ ʩʪʘʪʠʯʝʩʢʠʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ; 

ɹɼʉ - ʙʘʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ 

ɹɼʄ - ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʜʝʣʠ 

ɺʃ - ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʣʠʥʠʷ. 

ɺʅ ï ʧʨʠʟʥʘʢ ʩʦʩʪʦʷʥʠʷ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʥʘʯʘʣʝ ʚʝʪʚʠ. ʅʝ 

ʟʘʢʨʘʰʝʥʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʢʣʶʯʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʘ ʟʘʢʨʘʰʝʥʥʳʡ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ - ʦʪʢʣʶʯʝʥʥʦʤʫ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ (ʚʢʣʶʯʝʥʦ/ʦʪʢʣʶʯʝʥʦ) 

ɺʊʍ ï ʚʨʝʤʷ-ʪʦʢʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ.  

ɺʨʝʤʝʥʘ ʦʩʥʦʚʥʳʭ ʟʘʱʠʪ ʧʨʠ ʂɿ (ʊʦʟ) ï ʵʪʦ ʚʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ ʦʩʥʦʚʥʦʡ 

ʟʘʱʠʪʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʪʦʢʝ ʂɿ ʚ ʥʘʯʘʣʝ ʚʝʪʚʠ.  

ɺʨʝʤʝʥʘ ʨʝʟʝʨʚʥʳʭ ʟʘʱʠʪ ʧʨʠ ʂɿ (ʊʨʟ20) ï ʵʪʦ ʚʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ ʨʝʟʝʨʚʥʦʡ 

ʟʘʱʠʪʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʪʦʢʝ ʂɿ ʚ ʥʘʯʘʣʝ ʚʝʪʚʠ. ɼʣʷ ʢʘʙʝʣʝʡ ʪʦʯʢʘ ʂɿ ʜʣʷ ʦʮʝʥʢʠ 



ʚʨʝʤʝʥʠ ʨʝʟʝʨʚʥʦʡ ʟʘʱʠʪʳ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʘʯʘʣʘ 

ʫʯʘʩʪʢʘ, ʥʘʧʨʠʤʝʨ, ʚ 20 ʤ.  

ɺʨʝʤʝʥʘ ʟʘʱʠʪʳ ʢʘʢ ʨʝʟʝʨʚʥʦʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʦʢʘʭ (Tʤ1ʨ, Tʤ2ʨ, Tʤ3ʨ) ï 

ʵʪʦ ʚʨʝʤʝʥʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʘʩʮʝʧʠʪʝʣʝʡ ʘʚʪʦʤʘʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʪʦʢʘʤʠ ʧʨʠ ʂɿ ʚ ʢʦʥʮʝ ʨʝʟʝʨʚʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (Iʤ1ʨ, Iʤ2ʨ, Iʤ3ʨ).  

ɺʨʝʤʝʥʘ ʦʩʥʦʚʥʳʭ ʟʘʱʠʪ ʧʨʠ ʂɿ ʚ ʢʦʥʮʝ (ʊʦʟʂ) ï ʵʪʦ ʚʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ 

ʦʩʥʦʚʥʦʡ ʟʘʱʠʪʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʪʦʢʝ ʂɿ ʚ ʢʦʥʮʝ ʚʝʪʚʠ.  

ɪʤʢʦʩʪʥʳʡ ʪʦʢ ʫʪʝʯʢʠ ʜʣʷ ʦʪʩʪʨʦʡʢʠ ʋɿʆ (Ic) ï ʚʝʣʠʯʠʥʘ ʸʤʢʦʩʪʥʦʛʦ ʪʦʢʘ 

ʫʪʝʯʢʠ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʚʳʙʦʨʘ ʫʩʪʘʚʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʟʘʱʠʪʥʦʛʦ 

ʦʪʢʣʶʯʝʥʠʷ.  

ɿʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʬʘʟʳ (ʞʠʣʳ) ʵʣʝʤʝʥʪʘ (ʌʘʟʳ) ï ʚʳʚʦʜ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʞʠʣ 

ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʝʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʠʩʭʦʜʷ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʬʘʟʘʤ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʵʣʝʢʪʨʦʧʨʠʸʤʥʠʢʦʚ.  

ʀʇ ï ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ. 

ʀʥʪʝʛʨʘʣ ɼʞʦʫʣʷ - (ʪʝʧʣʦʚʦʡ ʠʤʧʫʣʴʩ) ï ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ï ʟʥʘʯʝʥʠʝ ʩ 

ʫʯʝʪʦʤ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠ ʘʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʦʚ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʊʂɿ). ɺʩʝʛʦ ʜʣʷ ʢʘʙʝʣʝʡ ʚʳʚʦʜʠʪʩʷ 4 ʟʥʘʯʝʥʠʷ: ʜʣʷ ʪʦʯʢʠ ʚ 

ʥʘʯʘʣʝ ʢʘʙʝʣʷ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʦʩʥʦʚʥʦʡ ʟʘʱʠʪʦʡ, ʜʣʷ ʪʦʯʝʢ ʚ ʩʝʨʝʜʠʥʝ ʠ ʚ ʢʦʥʮʝ 

ʢʘʙʝʣʷ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʨʝʟʝʨʚʥʦʡ ʟʘʱʠʪʦʡ. ʕʪʠ ʚʝʣʠʯʠʥʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʚʝʨʦʢ 

ʧʦ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ ʠ ʥʝ ʚʦʟʛʦʨʘʥʠʶ.  

ʂʊʇ - ʢʦʤʧʣʝʢʪʥʘʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʦʜʩʪʘʥʮʠʷ. 

ʂʃ - ʢʘʙʝʣʴʥʘʷ ʣʠʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʦʢʠ ʂɿ (Iò) ï ʵʪʦ ʥʘʠʙʦʣʴʰʠʝ ʪʦʢʠ ʧʨʠ ʂɿ ʚ ʥʘʯʘʣʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ (ʜʣʷ ʢʘʙʝʣʝʡ ʜʣʷ ʂɿ ʚ ʦʜʥʦʤ ʤʝʪʨʝ ʦʪ ʥʘʯʘʣʘ).  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʦʢʠ ʂɿ ʜʣʷ ʨʝʟʝʨʚʥʳʭ ʟʘʱʠʪ (Iò20) ï ʜʣʷ ʢʘʙʝʣʝʡ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʨʘʩ-ʩʯʠʪʳʚʘʝʪʩʷ ʪʦʢ ʥʝ ʚ ʩʘʤʦʤ 

ʥʘʯʘʣʝ ʢʘʙʝʣʷ, ʘ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ (ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚ ʦʙʱʠʭ ʜʘʥʥʳʭ, 

ʟʜʝʩʴ ʚ 20 ʤʝʪʨʘʭ ʦʪ ʥʘʯʘʣʘ).  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʦʢʠ ʂɿ ʚ ʢʦʥʮʝ ʢʘʙʝʣ  ̫(Iòʂ) ï ʵʪʦ ʥʘʠʙʦʣʴʰʠʝ ʥʘʯʘʣʴʥʳʝ ʪʦʢʠ 

ʧʨʠ ʂɿ ʚ ʢʦʥʮʝ ʢʘʙʝʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ.  

ʄʠʥʠʤʘʣʴʥʳʝ ʪʦʢʠ ʂɿ ʨʝʟʝʨʚʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ (Iʤ1ʨ, Iʤ2ʨ, Iʤ3ʨ). 

ʄʠʥʠʤʘʣʴʥʳʝ ʪʦʢʠ ʧʨʠ ʦʜʥʦʬʘʟʥʦʤ, ʜʚʫʭʬʘʟʥʦʤ ʠ ʪʨʝʭʬʘʟʥʦʤ ʂɿ ʠʣʠ ʂɿ ʚ ʩʝʪʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʣʶʙʘʷ ʛʘʣʦʯʢʘ). ʊʦʯʢʘ ʂɿ ʚ ʢʦʥʮʝ ʫʯʘʩʪʢʘ, ʨʝʟʝʨʚʠʨʫʝʤʦʛʦ 

ʟʘʱʠʪʦʡ. 

ʄʠʥʠʤʘʣʴʥʳʝ ʪʦʢʠ ʂɿ (Iʤ1, Iʤ2, Iʤ3). ʄʠʥʠʤʘʣʴʥʳʝ ʪʦʢʠ ʧʨʠ ʦʜʥʦʬʘʟʥʦʤ, 

ʜʚʫʭʬʘʟʥʦʤ ʠ ʪʨʝʭʬʘʟʥʦʤ ʂɿ ʠʣʠ ʂɿ ʚ ʩʝʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʣʶʙʘʷ ʛʘʣʦʯʢʘ). ʊʦʯʢʘ 

ʂɿ ʚ ʢʦʥʮʝ ʟʘʱʠʱʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʅʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ ʢ ʵʪʦʤʫ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ. ʊʦʢʠ ʫʢʘʟʳʚʘʶʪʩʷ ʥʘ ʤʦʤʝʥʪ ʦʪʢʣʶʯʝʥʠʷ ʟʘʱʠʪʳ. ɽʩʣʠ ʟʘʱʠʪʘ ʥʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʪʦʢʘʤ ʂɿ, ʪʦ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʚʝʣʠʯʠʥ ʟʘʥʠʞʝʥʳ ʠ ʩʣʫʞʘʪ ʜʣʷ 

ʧʨʠʙʣʠʞʸʥʥʦʡ ʦʮʝʥʢʠ.  

ʅʅ ï ʧʦʪʝʨʠ ʚ ʩʝʪʠ 0,4 ʢɺ. 

ʇɹɺ - ʧʝʨʝʢʣʶʯʝʥʠʝ ʙʝʟ ʚʦʟʙʫʞʜʝʥʠʷ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʦʪʢʣʶʯʝʥʥʦʤ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ. ʇɹɺ ʠʤʝʝʪ ʤʝʥʴʰʝ ʩʪʫʧʝʥʝʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʦʙʳʯʥʦ 3 ʠʣʠ 5, ʫ ʈʇʅ 

ʙʳʚʘʝʪ 15). ʇʨʠʤʝʥʷʝʪʩʷ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʧʨʷʞʝʥʠʝ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʨʝʜʢʦ, ʥʘʧʨʠʤʝʨ, ʩʝʟʦʥʥʦ. 



ʇʦʪʝʨʠ ʕʕ ï ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʢʦʤʘʥʜʳ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʧʦʪʝʨʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʬʠʜʝʨʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʦʪʧʫʩʢʫ ʵʥʝʨʛʠʠ ʚ ʛʦʣʦʚʥʦʡ ʫʯʘʩʪʦʢ ʟʘ 

ʨʘʩʯʝʪʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ɼʣʷ ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʪʦʢʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʨʝʜʥʝʡ ʥʘʛʨʫʟʢʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪʫ ʬʦʨʤʳ ʛʨʘʬʠʢʘ 

ʥʘʛʨʫʟʢʠ ʛʦʣʦʚʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʇʦʪʝʨʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʠʭ ʧʦ ʯʝʪʳʨʝʤ 

ʩʪʫʧʝʥʷʤ ʥʘʧʨʷʞʝʥʠʷ: ɺʅ ï ʧʦʪʝʨʠ ʚ ʩʝʪʠ 110 ʢɺ ʠ ʚʳʰʝ; ʉʅI ï ʧʦʪʝʨʠ ʚ ʩʝʪʠ 35 ʢɺ; 

ʉʅII ï ʧʦʪʝʨʠ ʚ ʩʝʪʠ 6-20 ʢɺ; 

ʇʉ - ʧʦʜʩʪʘʥʮʠʷ. 

ʈʇʅ - ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʪʦ ʝʩʪʴ ʙʝʟ ʦʪʢʣʶʯʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʠ ʧʠʪʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ʈʘʩʯʝʪʥʳʝ ʪʦʢʠ (Ip) ï ʪʦʢʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʦʜʥʦʤʫ ʠʟ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʦʤ ʠʥʩʪʠʪʫʪʘ ʊʝʧʣʦʵʣʝʢʪʨʦʧʨʦʝʢʪ. ʊʦ ʝʩʪʴ ʜʣʷ 

ʫʯʘʩʪʢʦʚ ʩʝʪʠ, ʧʠʪʘʶʱʠʭ ʢʦʥʝʯʥʳʝ ʵʣʝʢʪʨʦ-ʧʨʠʝʤʥʠʢʠ, ʵʪʦ ʥʦʤʠʥʘʣʴʥʳʝ ʪʦʢʠ, 

ʚʦʟʤʦʞʥʦ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ, ʘ ʜʣʷ ʫʯʘʩʪʢʦʚ, ʧʠʪʘʶʱʠʭ 

ʩʙʦʨʢʠ ʠ ʨʘʩʧʨʝʜʫʩʪʨʦʡʩʪʚʘ ï ʵʪʦ ʩʫʤʤʳ ʪʦʢʦʚ ʩ ʫʯʝʪʦʤ ʥʝʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʠʭ 

ʤʘʢʩʠʤʫʤʦʚ.  

ʈʘʩʯʝʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (Up) ï ʵʪʦ ʥʘʧʨʷʞʝʥʠʷ ʫʟʣʦʚ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʯʝʪʘ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ. ʇʨʠ ʨʘʩʯʸʪʝ ʩʝʪʝʡ, ʧʠʪʘʝʤʳʭ ʘʢʢʫʤʫʣʷʪʦʨʥʳʤʠ 

ʙʘʪʘʨʝʷʤʠ, ʥʘ ʩʭʝʤʫ ʚʳʚʦʜʠʪʩʷ ʝʱʸ ʦʜʠʥ ʧʘʨʘʤʝʪʨ: çUʨ-ʤʠʥè ï ʤʠʥʠʤʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʧʫʩʢʦʚʦʤ ʪʦʢʝ ʠ ʨʘʟʨʷʞʝʥʥʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ (ʥʘʧʨʷʞʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʨʘʟʨʷʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ).  

ʈʝʞʠʤ çʆʩʪʦʨʦʞʥʳʡè - ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʞʠʤ ʜʣʷ ʨʘʙʦʪʳ ʥʝʦʧʳʪʥʦʛʦ ʨʘʩʯʝʪʯʠʢʘ 

ʩ ʙʦʣʴʰʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʨʠ ʢʣʠʢʝ ʤʳʰʴʶ ʥʘ ʤʘʨʢʝʨʝ 

ʚʳʢʣʶʯʘʪʝʣʷ ʚʝʪʚʠ ʧʝʨʝʜ ʠʟʤʝʥʝʥʠʝʤ ʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʫʜʝʪ ʚʳʜʘʚʘʪʴʩʷ ʟʘʧʨʦʩ. 

çɿʘʤʦʨʦʟʠʪʴè - ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩʣʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʪʦʣʙʮʦʚ ʩʣʝʚʘ. ʕʪʦʪ ʞʝ ʵʬʬʝʢʪ 

ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ ʩʦ ʩʪʨʝʣʢʦʡ ʚʧʨʘʚʦ + Ctrl. çʈʘʟʤʦʨʦʟʠʪʴè - 

ʫʤʝʥʴʰʘʝʪ ʯʠʩʣʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʪʦʣʙʮʦʚ ʩʣʝʚʘ. ʕʪʦʪ ʞʝ ʵʬʬʝʢʪ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ 

ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ ʩʦ ʩʪʨʝʣʢʦʡ ʚʣʝʚʦ + Ctrl. 

ʉʍ - ʩʪʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

ʉʂ - ʩʪʘʪʠʯʝʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ; 

ʉʍʅ ï ʥʦʤʝʨ ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʜʝʣʠʨʫʝʪʩʷ ʥʘʛʨʫʟʢʘ 

ʫʟʣʘ. ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ 7 ʪʠʧʦʚ 

ʩʪʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʛʨʫʟʢʠ ï ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʦʱʥʦʩʪʠ ʥʘʛʨʫʟʢʠ ʦʪ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʚʠʜʝ ʧʦʣʠʥʦʤʘ (ʩʤ. ʢʦʤʘʥʜʫ çʉʍ ʅʘʛʨʫʟʢʠè ʧʦʟʠʮʠʠ çʉʝʨʚʠʩè ʛʣʘʚʥʦʛʦ 

ʤʝʥʶ). ɺ ʵʪʦʤ ʧʦʣʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʜʘʥʠʝ ʥʫʞʥʦʛʦ ʜʣʷ ʪʝʢʫʱʝʛʦ ʫʟʣʘ ʥʦʤʝʨʘ 

ʩʪʘʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʪʝʤ ʚʳʙʦʨʘ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʥʶ. ɼʣʷ 

ʙʘʣʘʥʩʠʨʫʶʱʠʭ ʫʟʣʦʚ ʚʤʝʩʪʦ ʥʦʤʝʨʘ ʉʍʅ ʟʜʝʩʴ ʚʳʚʦʜʠʪʩʷ ʧʨʠʟʥʘʢ çɹʋè. ʕʪʦʪ 

ʧʨʠʟʥʘʢ ʜʦʙʘʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʫʟʣʫ ʦʙʲʝʢʪʘ çʉʠʩʪʝʤʘè, ʘ ʜʣʷ 

ʝʛʦ ʩʥʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʣʶʯʠʪʴ ʦʪ ʫʟʣʘ ʵʪʦʪ ʦʙʲʝʢʪ. ɼʣʷ ʫʟʣʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ 

ʩʚʷʟʠ ʩ ʙʘʣʘʥʩʠʨʫʶʱʠʤʠ ʫʟʣʘʤʠ, ʚ ʵʪʦʤ ʧʦʣʝ ʚʳʚʦʜʠʪʩʷ ʧʨʠʟʥʘʢ çʆʪʢʣ.è (ʪʘʢʠʝ ʫʟʣʳ 

ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʩʯʝʪʝ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ, ʭʦʪʷ ʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʩʯʝʪʥʦʡ 

ʤʦʜʝʣʠ). ɼʘʥʥʳʡ ʧʨʠʟʥʘʢ ʜʦʙʘʚʣʷʝʪʩʷ ʠ ʩʥʠʤʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʢʦʤʤʫʪʘʮʠʷʭ ʚ 



ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ (ʦʪʢʣʶʯʝʥʠʷʭ ʠ ʚʢʣʶʯʝʥʠʷʭ ʚʝʪʚʝʡ ʠʣʠ ʦʙʲʝʢʪʦʚ). ʆʪʢʣʶʯʝʥʥʳʝ 

ʫʟʣʳ ʚʳʜʝʣʷʶʪʩʷ ʦʩʦʙʳʤ ʮʚʝʪʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʘʥʜʦʡ çʌʦʨʤʘʪ ʜʘʥʥʳʭè 

ʧʦʟʠʮʠʠ çʉʝʨʚʠʩè ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

çʊʘʙʣʠʮʘè/çʌʦʨʤʘè - ʧʝʨʝʢʣʶʯʘʝʪ ʪʘʙʣʠʮʫ ʠʟ ʦʙʳʯʥʦʛʦ ʨʝʞʠʤʘ ʪʘʙʣʠʮʳ ʩ 

ʤʥʦʛʠʤʠ ʩʪʨʦʢʘʤʠ - ʟʘʧʠʩʷʤʠ ʠ ʩ ʰʘʧʢʦʡ ʩʚʝʨʭʫ ʚ ʨʝʞʠʤ ʬʦʨʤʳ ʩ ʪʘʙʣʠʮʝʡ ʥʘ ʦʜʥʫ 

ʟʘʧʠʩʴ ʠ ʩ ʰʘʧʢʦʡ ʩʣʝʚʘ. ʀʤʝʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʥʦʧʢʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʊʇ - ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʦʜʩʪʘʥʮʠʷ. 

ʆʪʢʣʦʥʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (dUp) ï ʚʝʣʠʯʠʥʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʘʢ 

ʦʪʢʣʦʥʝʥʠʝ ʚ % ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ). ʇʨʦʛʨʘʤʤʘ ʤʦʞʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʢʨʘʩʢʫ ʩʭʝʤʳ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʧʦʚʳʰʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ï ʢʨʘʩʥʳʝ ʪʦʥʘ, ʘ ʜʣʷ ʧʦʥʠʞʝʥʥʳʭ ï ʩʠʥʝ-ʟʝʣʝʥʳʝ.  

ʇʫʩʢʦʚʳʝ ʪʦʢʠ (Iʧ) ï ʪʦʢʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʧʫʩʢʘʭ ʜʚʠʛʘʪʝʣʝʡ. ɼʣʷ 

ʧʨʠʩʦʝʜʠʥʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʦʚ ï ʵʪʦ ʧʫʩʢʦʚʦʡ ʪʦʢ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ 

ʙʳʪʴ ʫʯʪʝʥʳ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ. ɼʣʷ ʛʨʫʧʧʦʚʦʛʦ ʫʯʘʩʪʢʘ, ʵʪʦ ʥʘʠʙʦʣʴʰʘʷ ʩʫʤʤʘ 

ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ʦʜʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʘ ʧʨʠ ʚʢʣʶʯʝʥʥʳʭ ʠ ʥʦʨʤʘʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ 

ʦʩʪʘʣʴʥʳʭ ʕʇ. ʅʘʧʨʷʞʝʥʠʷ ʧʨʠ ʧʫʩʢʘʭ (Iʧ) ï ʚʦ ʚʩʝʭ ʫʟʣʘʭ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʦʤʝʥʪ 

ʧʨʦʪʝʢʘʥʠʷ ʥʘʠʙʦʣʴʰʠʭ ʧʫʩʢʦʚʳʭ ʪʦʢʦʚ ʚ ʧʠʪʘʶʱʠʭ ʠʭ ʚʝʪʚʷʭ. ɼʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʡ ʧʫʩʢʦʚʦʡ ʪʦʢ ʠ ʜʣʷ ʥʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ.  

ʊʝʤʧʝʨʘʪʫʨʳ ʞʠʣ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ (Tʦʨ) ï ʪʦʣʴʢʦ ʜʣʷ ʢʘʙʝʣʴʥʳʭ, 

ʧʨʦʚʦʜʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ.  

ʊʝʤʧʝʨʘʪʫʨʳ ʞʠʣ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʂɿ ʦʩʥʦʚʥʦʡ ʟʘʱʠʪʦʡ ʚ ʥʘʯʘʣʝ (ʊʦʦʟ) ï 

ʪʦʣʴʢʦ ʜʣʷ ʢʘʙʝʣʴʥʳʭ, ʧʨʦʚʦʜʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ.  

ʊʝʤʧʝʨʘʪʫʨʳ ʞʠʣ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʂɿ ʨʝʟʝʨʚʥʦʡ ʟʘʱʠʪʦʡ ʥʘʯʘʣʝ (ʊʦʨʟ20) ï 

ʪʦʣʴʢʦ ʜʣʷ ʢʘʙʝʣʴʥʳʭ, ʧʨʦʚʦʜʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ. ʂɿ ʥʘ ʟʘʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʥʘʯʘʣʘ, ʥʘʧʨʠʤʝʨ, 20 ʤ.  

ʊʝʤʧʝʨʘʪʫʨʳ ʞʠʣ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʂɿ ʦʩʥʦʚʥʦʡ ʟʘʱʠʪʦʡ ʚ ʢʦʥʮʝ (ʊʦʦʟʂ) ï 

ʪʦʣʴʢʦ ʜʣʷ ʢʘʙʝʣʴʥʳʭ, ʧʨʦʚʦʜʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ.  

ʊʦʢʠ ʚ ʤʦʤʝʥʪ ʦʪʢʣʶʯʝʥʠʷ ʨʝʟʝʨʚʥʦʡ ʟʘʱʠʪʦʡ ʧʨʠ ʂɿ ʚ ʢʦʥʮʝ ʢʘʙʝʣʷ (Iʦʪʢʣ) 

ï ʵʪʦ ʪʦʢʠ ʧʨʠ ʂɿ ʚ ʢʦʥʮʝ ʢʘʙʝʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʙʝʣʷ ʠʟ-ʟʘ ʥʘʛʨʝʚʘ ʪʦʢʦʤ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ.  

ʊʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʩʘʤʦʟʘʧʫʩʢʘ (Uʩʟ, Iʩʟ) ï ʦʮʝʥʢʘ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ 

ʩʘʤʦʟʘʧʫʩʢʘ ʜʣʷ ʦʪʩʪʨʦʡʢʠ ʨʝʣʝʡʥʳʭ ʟʘʱʠʪ.  

ʊʦʢʠ ʬʘʟ (Ia, Ib, Ic, Io) ï ʚʳʚʦʜʷʪʩʷ ʪʦʢʠ ʧʦ ʬʘʟʘʤ ʚ ɸʤʧʝʨʘʭ. ɺʳʚʦʜʷʪʩʷ ʥʘ 

ʩʭʝʤʫ, ʝʩʣʠ ʥʝ ʟʘʢʘʟʘʥ ʚʳʚʦʜ ʧʦʪʦʢʦʚ ʤʦʱʥʦʩʪʠ ʠʣʠ ʧʦʪʝʨʴ.  

ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʦʜʥʦʩʝʢʫʥʜʥʳʝ ʪʦʢʠ (Iʵʦʟ, Iʵʨʟ20, Iʵʦʟʂ, Iʵpʟʂ) ʠʣʠ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʟʘ ʚʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʦʜʥʦʡ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʟʘʛʨʫʟʢʠ (ʂʟ) ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʜʦʧʫʩʪʠʤʦʤʫ ʪʦʢʫ. ʆʪʥʦʰʝʥʠʷ 

Iʨ/Iʜʦʧ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʢʨʘʩʠʪʴ ʩʭʝʤʫ ʧʦ ʚʝʣʠʯʠʥʝ ʜʦʧʫʩʪʠʤʦʛʦ ʪʦʢʘ. 

ʂʨʘʩʥʳʝ ʪʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʨʝʛʨʫʞʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ, ʘ ʩʠʥʝ-ʟʝʣʝʥʳʝ ï 

ʥʝʜʦʛʨʫʞʝʥʥʳʤ.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʦʱʥʦʩʪʠ (Cosʌ) ï ʦʪʥʦʰʝʥʠʷ ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʠ ʢ ʘʢʪʠʚʥʦʡ.  

ʂʦʵʬʬ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʂʯ) ï ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʤʦʞʝʪ ʚʳʚʦʜʠʪʴʩʷ ʚʤʝʩʪʦ Iʢ ʤʠʥ.  

ʄʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʧʫʩʢʝ ʩʘʤʦʛʦ ʤʦʱʥʦʛʦ ʕʇ (Uʤʧɸ, Uʤʧɺ, 

Uʤʧʉ) ï ʥʘʧʨʷʞʝʥʠʝ ʚʦ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʩʝʪʠ ʚʦ ʚʨʝʤʷ ʧʫʩʢʘ ʩʘʤʦʛʦ ʤʦʱʥʦʛʦ 

ʵʣʝʢʪʨʦʧʨʠʸʤʥʠʢʘ (ʥʘʧʨʠʤʝʨ ʧʨʠʚʦʜʘ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ).  



ʃʠʥʝʡʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (Uab, Ubc, Uca) ï ʢʘʞʜʦʝ ʣʠʥʝʡʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ 

ɺʦʣʴʪʘʭ.  

ʇʦʪʦʢʠ ʤʦʱʥʦʩʪʠ (S ʠʣʠ Sa, Sb, Sc) ï ʚʝʣʠʯʠʥʳ ʤʦʱʥʦʩʪʝʡ ʧʦ ʫʯʘʩʪʢʘʤ ʩʝʪʠ ʚ 

ʢɺɸ. ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʚʳʚʦʜ ʪʦʢʦʚ ʧʦ ʬʘʟʘʤ, ʪʦ ʤʦʱʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʪʘʢʞʝ ʧʦ 

ʬʘʟʘʤ, ʠʥʘʯʝ ʫʢʘʟʳʚʘʶʪʩʷ ʩʫʤʤʘʨʥʳʝ ʤʦʱʥʦʩʪʠ (ʝʩʣʠ ʚʳʚʦʜʷʪʩʷ ʧʦʪʦʢʠ, ʪʦ ʪʦʢʠ ʧʦ 

ʬʘʟʘʤ ʥʝ ʚʳʚʦʜʷʪʩʷ).  

ʇʦʪʝʨʠ ʤʦʱʥʦʩʪʠ (dS ʠʣʠ dSa, dSb, dSc) ï ʚʝʣʠʯʠʥʳ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʚ 

ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ ʩʝʪʠ ʚ ʢɺʪ. ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ ʚʳʚʦʜ ʪʦʢʦʚ ʧʦ ʬʘʟʘʤ, ʪʦ ʤʦʱʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʪʘʢʞʝ ʧʦ ʬʘʟʘʤ, ʠʥʘʯʝ ʫʢʘʟʳʚʘʶʪʩʷ ʩʫʤʤʘʨʥʳʝ ʤʦʱʥʦʩʪʠ (ʝʩʣʠ 

ʚʳʚʦʜʷʪʩʷ ʧʦʪʦʢʠ, ʪʦ ʪʦʢʠ ʧʦ ʬʘʟʘʤ ʥʝ ʚʳʚʦʜʷʪʩʷ).  

ʉʠʩʪʝʤʘ ʥʘʧʨʷʞʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʤʝʱʝʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʫʣʶ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ, ʥʦ ʧʦ ʣʠʥʝʡʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʦʩʪʘʚʘʪʴʩʷ ʙʣʠʟʢʦʡ ʢ ʩʠʤʤʝʪʨʠʯʥʦʡ.  

ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ (U1, U2, U0) ʥʘʧʨʷʞʝʥʠʡ ʚ ʪʦʯʢʝ. ɿʥʘʯʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʡ ʧʨʷʤʦʡ, ʦʙʨʘʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ.  

ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʚʝʪʚʝʡ (Z1, Z0, Kt) ï ʟʥʘʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʚʳʯʠʩʣʝʥʥʳʝ ʚʦ 

ʚʨʝʤʷ ʨʘʩʯʝʪʘ. ɼʣʷ ʢʘʙʝʣʝʡ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʨʦʚʦʜʦʚ ʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʤʧʝʨʘʪʫʨʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

(ʪʝʤʧʝʨʘʪʫʨʝ ʩʨʝʜʳ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʣʳ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʨʘʩʯʝʪʥʦʛʦ ʪʦʢʘ ʠʣʠ 

ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʚʦʜʥʠʢʘ ʧʦ ʩʧʨʘʚʦʯʥʠʢʫ). ɿʜʝʩʴ ʞʝ ʚʳʚʦʜʷʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠʣʠ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ.  

ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʕɼʉ ʜʣʷ ʂɿ (Zk, Ta, Eò) ï ʟʥʘʯʝʥʠʷ ʕɼʉ ʜʣʷ ɸɼ ʠ ʉɼ ʚ 

ɺʦʣʴʪʘʭ ʬʘʟʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʨʘʩʯʝʪʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʦʢʦʚ ʂɿ. ɺʝʣʠʯʠʥʘ ʥʫʞʥʘ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʩʯʝʪʦʚ ʚ çʩʦʤʥʠʪʝʣʴʥʳʭè ʩʣʫʯʘʷʭ. ɿʥʘʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʊʘ.  

ʉʦʩʪʘʚ ʪʦʢʘ ʂɿ (ʉʠʩʪʝʤʘ/ɸɼ/ʉɼ) (Iam, Iʢ1c, Iʢ3c, Iʢd) ï ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʪʦʢ 

ʂɿ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʦʢ ʦʪ ɸɼ, ʪʦʢ ʦʪ ʉɼ ʠ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʪʦʢ ʦʪ 

ʩʠʩʪʝʤʳ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʫʯʝʪʘ ʟʘʪʫʭʘʥʠʷ 

ʪʦʢʘ ʧʦʜʧʠʪʢʠ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʰʠʥ.  

ʋʟʝʣ ʅʅ1 ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʟʣʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʝʨʚʦʡ ʨʘʩʱʝʧʣʝʥʥʦʡ ʦʙʤʦʪʢʠ 

ʥʠʟʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ, ʜʘʥʥʦʝ ʧʦʣʝ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʟ 

ʩʧʠʩʢʘ ʚʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʫʟʣʦʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʟʝʣ. 

ʋʟʝʣ ʅʅ2 ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʟʣʘ ʧʦʜʢʣʶʯʝʥʠʷ ʚʪʦʨʦʡ ʨʘʩʱʝʧʣʝʥʥʦʡ ʦʙʤʦʪʢʠ 

ʥʠʟʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ, ʜʘʥʥʦʝ ʧʦʣʝ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʟ 

ʩʧʠʩʢʘ ʚʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʫʟʣʦʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʫʟʝʣ ʧʦʜʢʣʶʯʝʥʠʷ ʚʪʦʨʦʡ 

ʨʘʩʱʝʧʣʝʥʥʦʡ ʦʙʤʦʪʢʠ. ʋʟʝʣ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʝʠʭ ʦʙʤʦʪʦʢ ʥʠʟʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ. 

ʋʟʝʣ ɺʅ ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʟʣʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʦʙʤʦʪʢʘ ʚʳʩʰʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʛʦ ʧʦʣʷ ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʪʘʙʣʠʮʘ ʩʦ ʩʧʠʩʢʦʤ ʫʟʣʦʚ 

ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʣʠ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʫʟʣʘ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʤʦʪʢʠ 

ʚʳʩʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʋʟʝʣ ʉʅ ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʟʣʘ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʤʦʪʢʠ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʋʟʝʣ ʅʅ ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʟʣʘ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʤʦʪʢʠ ʥʠʟʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ, ʜʘʥʥʦʝ ʧʦʣʝ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʚʚʝʜʝʥʥʳʭ ʨʘʥʝʝ 

ʫʟʣʦʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʟʝʣ. 

ʋʈ - ʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ. 



ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʤʦʱʥʦʩʪʠ (Pʥ) ï ʩʫʤʤʳ ʥʦʤʠʥʘʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ 

ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʦʚ, ʧʠʪʘʶʱʠʭʩʷ ʧʦ ʚʝʪʚʠ.  

ʋʉʊʇ - ʫʩʪʨʦʡʩʪʚʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʦʢʘ ʧʦʩʪʦʷʥʥʦʛʦ.  

ʋʜʘʨʥʳʝ ʪʦʢʠ ʂɿ (iʫʜ) ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʤʛʥʦʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʊʂɿ. ɿʥʘʯʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ.  

ʌʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (Ua, Ub, Uc) ï ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʘʞʜʦʡ ʬʘʟʝ ʚ ɺʦʣʴʪʘʭ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʫʣʶ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ.  

ʌʠʜʝʨ - (ʘʥʛʣ. feeder ʦʪ feed ð ʧʠʪʘʪʴ) ð ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ (ʣʠʥʠʷ ʧʝʨʝʜʘʯʠ) ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʵʥʝʨʛʠʷ ʧʦʜʚʦʜʠʪʩʷ ʢ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. ʌʠʜʝʨ - ʵʪʦ ʧʠʪʘʶʱʘʷ ʣʠʥʠʷ, ʦʪʭʦʜʷʱʘʷ ʦʪ ʰʠʥ 

ʧʦʜʩʪʘʥʮʠʠ. ʅʦ ʠʤʝʥʥʦ ʟʜʝʩʴ ʥʘʯʠʥʘʶʪʩʷ ʚʦʧʨʦʩʳ. ʏʪʦ ʥʘʟʳʚʘʪʴ ʬʠʜʝʨʦʤ ʪʦʣʴʢʦ 

ʛʦʣʦʚʥʦʡ ʫʯʘʩʪʦʢ ʩʝʪʠ ʦʪ ʚʳʢʣʶʯʘʪʝʣʷ ʥʘ ʩʝʢʮʠʠ ʧʦʜʩʪʘʥʮʠʠ ʜʦ ʧʝʨʦʚʦʡ ʊʇ? ʅʘ 

ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʝʪʩʷ ʵʪʦʪ ʪʝʨʤʠʥ ʚ ʩʣʫʯʘʷʭ: 

- ʦʪʢʣʶʯʝʥʠʷ ʦʙʱʝʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʥʘ ʵʣʝʢʪʨʦʧʦʜʩʪʘʥʮʠʠ, ʧʠʪʘʶʱʝʛʦ ʚʩʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ;  

- ʩʥʷʪʠʷ ʥʘʛʨʫʟʢʠ ʬʠʜʝʨʥʦʡ ʩʝʪʠ ʩ ʧʦʜʩʪʘʥʮʠʠ. ʧʦʚʨʝʞʜʝʥʠʝ ʬʠʜʝʨʘ (ʙʦʣʝʝ ʫʟʢʦʝ 

ʧʦʥʷʪʠʝ ð ʫʯʘʩʪʢʘ ʢʘʙʝʣʷ ʦʪ ʚʳʢʣʶʯʘʪʝʣʷ ʢ ʧʝʨʚʦʤʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʜʝʨ ï ʵʪʦ ʣʠʥʠʷ, ʧʠʪʘʶʱʘʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʷʯʝʡʢʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʜʩʪʘʥʮʠʠ. ɻʣʘʚʥʦʝ, ʯʪʦ ʥʫʞʥʦ ʟʥʘʪʴ ʵʣʝʢʪʨʠʢʫ ï ʜʘʥʥʳʡ ʪʝʨʤʠʥ 

ʧʨʠʤʝʥʠʤ ʠʤʝʥʥʦ ʚ ʩʣʫʯʘʷʭ ʧʠʪʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʦ ʝʩʪʴ ʵʪʦ ʪʘ ʯʘʩʪʴ ʩʭʝʤʳ 

(ʤʘʛʠʩʪʨʘʣʴ), ʢʦʪʦʨʘʷ ʠʜʝʪ ʦʪ ʵʣʝʢʪʨʦʧʦʜʩʪʘʥʮʠʠ ʢ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʤʫ ʫʟʣʫ. 

ʍʍ - ʭʦʣʦʩʪʦʡ ʭʦʜ. ʋʯʝʪ ʍʍ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ï ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ 

ʧʨʠ ʨʘʩʯʝʪʝ ʋʈ ʧʦʧʝʨʝʯʥʳʭ ʚʝʪʚʝʡ ʩʭʝʤ ʟʘʤʝʱʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʦʪʨʘʞʘʶʱʠʭ 

ʧʦʪʝʨʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʣʦʭʦʡ ʩʭʦʜʠʤʦʩʪʠ 

ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʨʘʩʯʝʪʝ ʋʈ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʧʦʪʝʨʴ 

ʤʦʱʥʦʩʪʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʠʣʠ ʩʥʷʪʴ ʧʨʠʟʥʘʢ v 

ʚ ʧʨʘʚʦʤ ʧʦʣʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ.  

ʕʇ ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʠʝʤʥʠʢ. 

*.CSV - (ʦʪ ʘʥʛʣ. Comma-Separated Values ð ʟʥʘʯʝʥʠʷ, ʨʘʟʜʝʣʸʥʥʳʝ ʟʘʧʷʪʳʤʠ) ð

 ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ. ʀʤʷ ʧʦʣʷ 

ʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʚ ʩʪʨʦʢʝ. ʆʩʦʙʝʥʥʦʩʪʴ 

(ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ) ʨʝʘʣʠʟʘʮʠʠ ʬʦʨʤʘʪʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʪʘʙʣʠʮʳ ʚʳʚʦʜʷʪʩʷ 

ʚ ʦʜʠʥ ʬʘʡʣ, ʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʨʫʧʧ ʩʪʨʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʥʳʤ ʪʘʙʣʠʮʘʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʨʦʢʠ-ʨʘʟʜʝʣʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪʩʷ ʩ ʩʠʤʚʦʣʘ ç#è, 

ʩʦʜʝʨʞʘʪ ʠʤʷ ʪʘʙʣʠʮʳ, ʘ ʪʘʢʞʝ ʩʧʠʩʦʢ ʠʤʝʥ ʧʦʣʝʡ (ʢʨʦʤʝ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʧʦʣʷ). 

ʇʨʠʤʝʨ: #Node,Descript,Key1/Key,Room,X,Y,Z,Unom,Ko0/Ko,KeyName //. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʬʘʡʣ ʚ ʜʘʥʥʦʤ ʬʦʨʤʘʪʝ ʤʦʞʝʪ ʦʪʢʨʳʚʘʪʴʩʷ MS Excel, ʘ ʠʥʬʦʨʤʘʮʠʷ ʠʟ 

ʥʝʛʦ ʤʦʞʝʪ ʟʘʛʨʫʞʘʪʴʩʷ ʚ ʧʨʠʣʦʞʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ.  

*.XML  ï ( ʦʪ ʘʥʛʣ. eXtensible Markup Language) ð ʨʘʩʰʠʨʷʝʤʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ ʥʘ ʷʟʳʢʝ XML ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ ʬʦʨʤʘʪʘ: ʚ ʦʜʥʦʤ 

ʧʦʣʷ ʪʘʙʣʠʮ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʪʝʛʘʤʠ, ʚ ʜʨʫʛʦʤ ʚʘʨʠʘʥʪʝ ʧʦʣʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʘʪʨʠʙʫʪʳ ʪʝʛʦʚ ʪʘʙʣʠʮ. ɼʘʥʥʳʝ ʚ ʧʝʨʚʦʤ ʬʦʨʤʘʪʝ MS Access 

ʤʦʞʝʪ ʬʦʨʤʘʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʘʙʣʠʮʳ. ɼʘʥʥʳʝ ʚʦ ʚʪʦʨʦʤ 

ʬʦʨʤʘʪʝ XML Access ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ, ʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʉʋɹɼ SQL-ʩʝʨʚʝʨ. ɼʘʥʥʳʝ 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BA%D1%81%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%84%D0%B0%D0%B9%D0%BB
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D1%82_%D1%84%D0%B0%D0%B9%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D1%80%D0%B0%D0%B7%D0%BC%D0%B5%D1%82%D0%BA%D0%B8


ʚʦ ʚʪʦʨʦʤ ʬʦʨʤʘʪʝ ʠʤʝʶʪ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʘʣʛʦʨʠʪʤ 

ʦʙʨʘʙʦʪʢʠ. ʃʶʙʦʡ ʚʘʨʠʘʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʤʦʞʝʪ ʦʪʢʨʳʚʘʪʴʩʷ 

ʧʨʦʛʨʘʤʤʦʡ MS Internet Explorer.  

 Xdò - ʨʝʘʢʪʠʚʥʦʝ ʩʚʝʨʭʧʝʨʝʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʷ (ʦ.ʝ.). 

 X2 - ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʦ.ʝ.). 

 

8. ɺʚʝʜʝʥʠʝ ʚ ʣʠʥʝʡʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ  

ʢʦʤʧʣʝʢʩʘ EnergyCS 
 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ.  ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çEnergyCSè ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʥʝʟʘʚʠʩʠʤʳʭ 

ʤʦʜʫʣʝʡ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʝʰʘʝʪ ʦʜʥʫ ʠʟ ʟʘʜʘʯ ʥʘ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ.  

1. ʈʘʩʯʝʪ ʠ ʘʥʘʣʠʟ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ, ʢʘʢ ʨʘʟʦʤʢʥʫʪʳʭ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ, ʪʘʢ ʠ ʩʣʦʞʥʦʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʩʝʪʝʡ;  

2.  ʈʘʩʯʝʪ ʠ ʘʥʘʣʠʟ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʨʘʟʦʤʢʥʫʪʳʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʠ ʚ 

ʩʣʦʞʥʦʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʩʝʪʷʭ;  

3.  ʈʘʩʯʝʪ ʪʦʢʦʚ ʪʨʝʭʬʘʟʥʦʛʦ, ʦʜʥʦʬʘʟʥʦʛʦ ʥʘ ʟʝʤʣʶ, ʜʚʫʭʬʘʟʥʦʛʦ ʥʘ ʟʝʤʣʶ ʠ 

ʜʚʫʭʬʘʟʥʦʛʦ ʙʝʟ ʟʝʤʣʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʟʘʤʳʢʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʦʢʦʚ ʟʘʤʳʢʘʥʠʷ ʥʘ 

ʟʝʤʣʶ ʚ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ.  

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ:  

¶ ʩʦʯʝʪʘʥʠʝ ʦʙʲʝʢʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʚ 

ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʣʠʥʠʡ, ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʚ ʚʠʜʝ ʫʟʣʦʚ ʠ ʚʝʪʚʝʡ;  

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʚʚʦʜʘ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʝʜʘʢʪʦʨʘ ʠ ʚʩʪʨʦʝʥʥʦʡ ʩʧʨʘʚʦʯʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ;  

¶ ʨʘʩʯʝʪ ʫʨʦʚʥʝʡ ʥʘʧʨʷʞʝʥʠʡ, ʪʦʢʦʚ, ʧʦʪʦʢʦʚ ʠ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʥʘʛʨʫʟʢʘʭ ʠ ʛʝʥʝʨʘʮʠʠ ʚ ʫʟʣʘʭ ʠʣʠ ʤʦʱʥʦʩʪʠ ʚ ʛʦʣʦʚʥʳʭ ʫʯʘʩʪʢʘʭ ʬʠʜʝʨʦʚ 

ʨʘʟʦʤʢʥʫʪʦʡ ʩʝʪʠ;  

¶ ʘʥʘʣʠʟ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʢʣʘʩʩʘʤ ʥʦʤʠʥʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʦ ʨʘʡʦʥʘʤ 

ʠ ʧʦʜʨʘʡʦʥʘʤ (ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʦ 4-ʭ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ ʧʦʜʨʘʡʦʥʦʚ) - ʙʘʣʘʥʩʦʚ 

ʤʦʱʥʦʩʪʝʡ, ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ, ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʪʢʣʦʥʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ 

ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ;  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʪʨʝʭʬʘʟʥʳʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ (ʂɿ) ʩ 

ʫʯʝʪʦʤ ʨʝʞʠʤʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʂɿ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʡ ʫʜʘʨʥʳʭ ʪʦʢʦʚ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʦ ʩʪʘʥʜʘʨʪʫ ʄʕʂ 909-1;  

¶ ʧʨʠʙʣʠʞʝʥʥʳʡ ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʜʚʫʭʬʘʟʥʦʛʦ ʟʘʤʳʢʘʥʠʷ;  

¶ ʦʮʝʥʢʘ ʪʦʢʦʚ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ;  

¶ ʦʪʦʙʨʘʞʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʭʝʤʳ, ʘ ʪʘʢʞʝ ʝʝ ʩʭʝʤʥʳʭ ʠ ʨʝʞʠʤʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩ ʨʘʩʢʨʘʩʢʦʡ:  

- ʧʦ ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ;  

- ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʨʘʡʦʥʘʤ;  

- ʧʦ ʫʨʦʚʥʶ ʨʘʩʯʝʪʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ;  

- ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ;  



- ʧʦ ʩʚʷʟʥʦʩʪʠ ʩ ʙʘʣʘʥʩʠʨʫʶʱʠʤʠ ʫʟʣʘʤʠ;  

- ʧʦ ʩʚʷʟʘʥʥʦʩʪʠ ʩ ʟʘʜʘʥʥʳʤʠ ʫʟʣʘʤʠ.  

¶ ʥʘʙʣʶʜʝʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʫʥʢʮʠʠ çʘʚʪʦʨʘʩʯʝʪè ʠʟʤʝʥʝʥʠʷ ʟʘʚʠʩʠʤʳʭ 

ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʪʦʢʦʚ, ʥʘʧʨʷʞʝʥʠʡ ʠ ʪ.ʧ.) ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʩʦʩʪʦʷʥʠʡ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʩʭʝʤʥʳʭ ʠʣʠ ʥʝʟʘʚʠʩʠʤʳʭ 

ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʤʘʨʦʢ ʠ ʩʝʯʝʥʠʡ ʢʘʙʝʣʝʡ, ʤʦʱʥʦʩʪʠ 

ʛʝʥʝʨʘʪʦʨʦʚ, ʧʦʣʦʞʝʥʠʡ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʦʪʧʘʝʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʪ.ʧ.);  

¶ ʧʨʦʩʤʦʪʨ ʣʶʙʦʛʦ ʫʯʘʩʪʢʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʭʝʤʳ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʩʭʝʤʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʤʝʨʝ ʚʚʦʜʘ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʩʨʝʜʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʢʨʫʪʢʠ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʜʘʢʪʦʨʘʤ;  

¶ ʩʦʭʨʘʥʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʭʝʤʳ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘ-ʤʠ 

ʨʘʩʯʝʪʘ ʚ ʬʘʡʣʝ ʬʦʨʤʘʪʘ DXF (ʬʦʨʤʘʪ ʦʙʤʝʥʘ ʯʝʨʪʝʞʘʤʠ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ AutoCAD), ʠʣʠ WMF (ʬʦʨʤʘʪ Windows Metafile). ʂʨʦʤʝ ʪʦʛʦ, 

ʠʟʦʙʨʘʞʝʥʠʝ ʠʣʠ ʝʛʦ ʯʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥʦ ʯʝʨʝʟ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ 

ʣʶʙʦʝ Windows ʧʨʠʣʦʞʝʥʠʝ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʬʦʨʤʘʪ WMF ʠʣʠ EWMF. 

ʀʟʦʙʨʘʞʝʥʠʝ ʩʭʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʠʩʪʝʤʫ AutoCAD 

(ʠʣʠ ʧʦʜʦʙʥʫʶ) ʜʣʷ ʨʫʯʥʦʡ ʜʦʨʘʙʦʪʢʠ ʠʣʠ ʚʳʚʦʜʘ ʥʘ ʛʨʘʬʦʧʦʩʪʨʦʠʪʝʣʴ, ʤʠʥʫʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʬʦʨʤʘʪʳ;  

¶ ʧʝʨʝʜʘʯʘ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ MS WORD ʠ ʩʦʟʜʘʥʠʝ 

ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʦʚ (template), ʩʧʝʮʠʘʣʴʥʦ ʟʘʛʦʪʦʚʣʝʥʥʳʭ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʦʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʧʨʘʚʠʣʘʤ, ʧʨʠʥʷʪʳʤ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʙʝʟ ʪʘʢʠʭ ʰʘʙʣʦʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʙʘʷ ʪʘʙʣʠʮʘ ʤʦʞʝʪ ʙʳʪʴ 

ʵʢʩʧʦʨʪʠʨʦʚʘʥʘ ʚ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʬʦʨʤʘʪʘ XML, CSV ʠʣʠ TXT ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ;  

¶ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʯʝʨʝʟ ʬʘʡʣʳ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ ʜʣʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ɺʎ ɻʊʋ 

ʎɼʋ ɽʕʉ ʈʦʩʩʠʠ (ʥʘʧʨʠʤʝʨ, ʄʫʩʪʘʥʛ, ʈɸʉʊʈ ʠ ʜʨ.) ʠ ʬʘʡʣʳ ʠʟʚʝʩʪʥʳʭ 

ʪʝʢʩʪʦʚʳʭ ʬʦʨʤʘʪʦʚ (CSV, XML).  

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çEnergyCSè ʧʦʟʚʦʣʷʝʪ ʩʣʦʞʥʫʶ ʩʭʝʤʫ ʨʘʟʙʠʪʴ ʥʘ 

ʧʦʜʩʭʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʧʦ ʠʝʨʘʨʭʠʠ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʝ ʧʦ ʯʘʩʪʷʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʙʦʙʱʝʥʠʷ ʠʪʦʛʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʦʜʥʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ 

ʙʝʟ ʨʘʟʙʠʚʢʠ ʥʘ ʧʦʜʩʭʝʤʳ ʙʦʣʝʝ 100000 ʫʟʣʦʚ ʠ 120000 ʚʝʪʚʝʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʧʦʜʩʭʝʤ 

ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ.  



 

ʈʠʩ. 6. ʆʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ, ʨʘʩʯʝʪʥʳʤʠ ʤʦʜʝʣʷʤʠ ʠ ʩʧʨʘʚʦʯʥʠʢʦʤ. 

 

8.1. ʈʝʰʝʥʠʝ ʢʦʨʨʝʢʮʠʠ ʦʰʠʙʦʢ ʧʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ 

ʈʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʰʠʙʦʢ ʧʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʤʘʨʢʘ ʧʨʦʚʦʜʦʚ, ʚʠʜ ʦʧʦʨ ʠ ʪ.ʧ.) ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʵʣʝʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʭ ʩʭʝʤ ʟʘʤʝʱʝʥʠʷ. 

          ɺ ʢʦʤʧʣʝʢʩ ʚʥʝʜʨʝʥʘ ʩʧʨʘʚʦʯʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

ʇʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʛʫʪ ʟʘʥʦʩʠʪʴʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʩʧʨʘʚʦʯʥʠʢ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝʤʠ ʤʦʜʫʣʷʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 7. ɺʚʦʜ ʜʘʥʥʳʭ ʩ ʢʦʨʨʝʢʮʠʝʡ. 

 

 

 

ʈʠʩ. 8. ʃʦʛʦʪʠʧ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EnergyCS ʈʝʞʠʤ v.4. 



 

 

ʈʠʩ. 9. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʯʝʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʈʝʞʠʤ v.4. 

 

8.2.ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 
 

ɺʩʝ ʨʘʩʯʝʪʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ (ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ), ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʭʝʤʳ, ʝʝ ʧʘʨʘʤʝʪʨʘʭ, ʠ ʧʘʨʘʤʝʪʨʘʭ ʨʝʞʠʤʘ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʭʝʤʳ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʦʧʠʩʳʚʘʝʪʩʷ ʛʨʘʬʦʤ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʟʣʦʚ ʠ ʚʝʪʚʝʡ.  

ʂʘʞʜʘʷ ʚʝʪʚʴ ʛʨʘʬʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʙʲʝʢʪʫ ʩʝʪʠ (ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ, ʨʝʘʢʪʦʨʫ, ʜʚʠʛʘʪʝʣʶ ʠ ʪ.ʧ.) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʤʦʜʝʣʠ ʨʘʩʯʝʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ: ʘʢʪʠʚʥʳʤ ʠ 

ʨʝʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ, ʧʦʧʝʨʝʯʥʳʤʠ ʧʨʦʚʦʜʠʤʦʩʪʷʤʠ, ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʚ ʚʠʜʝ ʤʦʜʫʣʷ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʫʛʣʘ), ʚʝʣʠʯʠʥʘʤʠ ʜʦʧʫʩʪʠʤʳʭ 

ʪʦʢʦʚ.  

ʋʟʣʳ ï ʵʪʦ ʪʦʯʢʠ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʚʝʪʚʝʡ (ʥʘʧʨʠʤʝʨ, ʩʙʦʨʥʳʝ ʰʠʥʳ, 

ʪʦʯʢʠ ʦʪʧʘʡʢʠ ʦʪ ʚʦʟʜʫʰʥʳʭ ʠʣʠ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʠ ʪ.ʜ.). ɺ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʦʥʠ 

ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʘʭ: ʤʦʜʫʣʷʭ ʠ ʫʛʣʘʭ ʥʘʧʨʷʞʝʥʠʷ, 

ʤʦʱʥʦʩʪʷʭ ʥʘʛʨʫʟʢʠ ʠ ʛʝʥʝʨʘʮʠʠ. ʆʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʙʘʣʘʥʩʠʨʫʶʱʠʝ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ ʙʘʟʠʩʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, 

ʥʝʠʟʤʝʥʥʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʬʘʟʝ, ʠ ʥʘ ʢʦʪʦʨʳʝ ʩʧʠʩʳʚʘʶʪʩʷ ʥʝʙʘʣʘʥʩʳ ʤʦʱʥʦʩʪʠ ʚ 

ʩʝʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʣʘʥʩʠʨʫʶʱʠʭ ʫʟʣʦʚ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪʩʷ ʫʟʣʳ ʧʨʠʤʳʢʘʥʠʷ ʢ 

ʤʦʱʥʳʤ ʵʥʝʨʛʦʩʠʩʪʝʤʘʤ, ʰʠʥʳ ʯʘʩʪʦʪʦʨʝʛʫʣʠʨʫʶʱʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʪ.ʧ.  



ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥʘ ʟʘʨʘʥʝʝ ʥʘ ʙʫʤʘʛʝ, 

ʥʘ ʦʩʥʦʚʝ ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩʝʪʠ ʠ ʩʭʝʤ ʟʘʤʝʱʝʥʠʷ ʦʪ-ʜʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʚʩʝ ʫʟʣʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʝʪʚʝʡ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʠʩʭʦʜʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʫʟʣʘʤ ʠ ʚʝʪʚʷʤ ʚʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʘʙʣʠʮʳ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ, ʢʨʦʤʝ ʪʦʛʦ, ʤʦʞʝʪ ʙʳʪʴ ʠʟʦʙʨʘʞʝʥʘ 

(ʥʘʨʠʩʦʚʘʥʘ) ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ.  

ʂʨʦʤʝ ʪʘʢʦʛʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ, ʚ ʧʨʦʛʨʘʤʤ-ʥʦʤ 

ʢʦʤʧʣʝʢʩʝ çEnergyCSè ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʣʠʥʠʡ, ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʜʨʫʛʠʭ 

ʩʝʪʝʚʳʭ ʦʙʲʝʢʪʦʚ.  

ʉʭʝʤʘ ʣʶʙʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʦʙʲʝʢʪʦʚ (ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʪ.ʧ.), ʥʦ ʚ ʮʝʣʦʤ 

ʯʠʩʣʦ ʚʠʜʦʚ (ʢʣʘʩʩʦʚ) ʦʙʲʝʢʪʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʦʛʨʘʥʠʯʝʥʦ. ɺ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʤʧʣʝʢʩʝ çEnergyCSè ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʦʙʲʝʢʪʦʚ:  

¶ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʦʚ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʄʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ɺʃ, ʂʃ ʠʣʠ 

ʰʠʥʦʧʨʦʚʦʜ;  

¶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ (ʜʚʫʭʦʙʤʦʪʦʯʥʳʝ, ʩ ʨʘʩʱʝʧʣʝʥʥʳʤʠ ʚʪʦʨʠʯʥʳʤʠ ʦʙʤʦʪʢʘʤʠ, 

ʪʨʝʭʦʙʤʦʪʦʯʥʳʝ, ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ ʠ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʳ);  

¶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʧʦʜʩʪʘʥʮʠʠ (ʊʇ ʠ ʂʊʇ);  

¶ ʨʝʘʢʪʦʨʳ (ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʠ ʰʫʥʪʠʨʫʶʱʠʝ);  

¶ ʙʘʪʘʨʝʠ ʩʪʘʪʠʯʝʩʢʠʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ;  

¶ ʩʠʥʭʨʦʥʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ;  

¶ ʛʝʥʝʨʘʪʦʨʳ;  

¶ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ (ʩʠʥʭʨʦʥʥʳʝ ʠ ʘʩʠʥʭʨʦʥʥʳʝ);  

¶ ʦʙʦʙʱʝʥʥʳʝ ʥʘʛʨʫʟʢʠ;  

¶ ʚʳʢʣʶʯʘʪʝʣʠ;  

¶ ʚʝʪʚʠ, ʟʘʜʘʶʱʠʝʩʷ ʧʨʦʜʦʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (R+jQ) ʠ ʧʦʧʝʨʝʯʥʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʴʶ (G+jB);  

¶ ʩʠʩʪʝʤʳ;  

¶ ʧʦʜʩʠʩʪʝʤʳ.  

ɺʩʝ ʦʙʲʝʢʪʳ ʩʝʪʠ ʫʩʣʦʚʥʦ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ:  

 1. ʆʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʜʝʣʠʨʫʶʪʩʷ ʦʜʥʦʡ ʚʝʪʚʴʶ, ʩʚʷʟʳʚʘʶʱʝʡ ʜʚʘ ʫʟʣʘ 

(ʚʦʟʜʫʰʥʳʝ ʠ ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ, ʰʠʥʦʧʨʦʚʦʜʳ, ʦʜʠʥʦʯʥʳʝ ʨʝʘʢʪʦʨʳ, ʜʚʫʭʦʙʤʦ-

ʪʦʯʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʠ ʪ.ʧ.).  

 2. ʆʙʲʝʢʪʳ, ʤʦʜʝʣʠʨʫʝʤʳʝ ʦʜʥʦʡ ʚʝʪʚʴʶ ʥʘ ʟʝʤʣʶ (ʰʫʥʪʠʨʫʶʱʠʝ ʨʝʘʢʪʦʨʳ, 

ʙʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʛʝʥʝʨʘʪʦʨʳ, ʜʚʠʛʘʪʝʣʠ, ʥʘʛʨʫʟʢʠ ʠ ʪ.ʜ.).  

 3. ʆʙʲʝʢʪʳ, ʤʦʜʝʣʠʨʫʝʤʳʝ ʪʨʝʤʷ ʠʣʠ ʙʦʣʝʝ ʚʝʪʚʷʤʠ (ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩ 

ʨʘʩʱʝʧʣʝʥʠʝʤ ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʦʢ, ʪʨʝʭʦʙʤʦʪʦʯʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʠ ʘʚʪʦ-

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʩʜʚʦʝʥʥʳʝ ʨʝʘʢʪʦʨʳ).  

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʩʭʝʤʫ 

ʟʘʤʝʱʝʥʠʷ ï ʟʚʝʟʜʘ (ʯʘʱʝ ʚʩʝʛʦ, ʪʨʝʭʣʫʯʝʚʘʷ). ʇʨʠ ʵʪʦʤ ʦʜʥʘ ʚʝʪʚʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ, 

ʦʩʪʘʣʴʥʳʝ ʚʝʪʚʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ. ɻʣʘʚʥʘʷ ʚʝʪʚʴ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʧʨʠʥʷʪʦʡ ʤʦʜʝʣʴʶ. 

ʊʘʢ ʜʣʷ ʚʩʝʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʛʣʘʚʥʘʷ ʚʝʪʚʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʤʦʪʢʝ ʚʳʩʰʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. ɼʣʷ ʩʜʚʦʝʥʥʳʭ ʨʝʘʢʪʦʨʦʚ ï ʚʝʪʚʴ ʚʳʚʦʜʘ ʩʨʝʜʥʝʡ ʪʦʯʢʠ ʨʝʘʢʪʦʨʘ. ʇʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʫʟʣʘ (ʫʟʣʘ 



ʮʝʥʪʨʘ ʟʚʝʟʜʳ). ʊʘʢʦʡ ʫʟʝʣ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʤʦʜʝʣʠ, ʦʥ ʥʫʤʝʨʫʝʪʩʷ ʠ ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʠʤʷ (ʩ ʠʥʜʝʢʩʦʤ çʬʪè).  

ʆʙʲʝʢʪʳ ʚʠʜʘ çʩʠʩʪʝʤʘè ʠ çʧʦʜʩʠʩʪʝʤʘè ʧʦʟʚʦʣʷʶʪ ʩʣʦʞʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʩʝʪʴ ʨʘʟʙʠʪʴ ʥʘ ʨʷʜ ʧʦʜʩʭʝʤ (ʈʠʩ. 1), ʩʚʷʟʘʥʥʳʭ ʧʦ ʠʝʨʘʨʭʠʠ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʶ 

ʩʝʪʴ ʧʦ ʯʘʩʪʷʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʦʙʱʝʥʠʷ ʠʪʦʛʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʅʘ ʨʠʩ. 10  ʩʝʪʠ 1.1 ʠ 1.2 ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʩʝʪʠ 1, ʥʦ ʷʚʣʷʶʪʩʷ ʯʘʩʪʷʤʠ 

(ʧʦʜʩʭʝʤʘʤʠ) ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ʥʘʧʨʠʤʝʨ, ʩʝʪʷʤʠ ʙʦʣʝʝ ʥʠʟʢʦʛʦ 

ʢʣʘʩʩʘ ʥʘʧʨʷʞʝʥʠʷ). ʉʝʪʴ 1.1.1 ʷʚʣʷʝʪʩʷ ʧʦʜʩʭʝʤʦʡ ʜʣʷ ʩʝʪʠ 1.1. ʇʦʜʩʭʝʤʳ ʨʘʟʥʳʭ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ ʦʙʱʠʝ ʫʟʣʳ K, L, M, N. ʕʪʠ ʩʝʪʠ 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʥʦ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʡ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʦʙʱʠʭ ʫʟʣʘʭ.  

ʇʨʠ ʨʘʩʯʝʪʝ ʨʝʞʠʤʘ ʩʝʪʠ ʥʠʞʥʝʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʪʘʢʠʝ ʫʟʣʳ ʙʫʜʫʪ 

ʷʚʣʷʪʴʩʷ ʙʘʣʘʥʩʠʨʫʶʱʠʤʠ. ɼʣʷ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʙʘʣʘʥʩʠʨʫʶʱʝʛʦ ʫʟʣʘ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʤʦʜʫʣʷ ʠ ʬʘʟʳ ʥʘʧʨʷʞʝʥʠʷ) ʢ ʥʝʤʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʦʙʲʝʢʪ ʩʠʩʪʝʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʯʝʪʘ ʨʝʞʠʤʘ ʜʣʷ ʙʘʣʘʥʩʠʨʫʶʱʝʛʦ ʫʟʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʦʢ ʤʦʱʥʦʩʪʠ (ʚʭʦʜʷʱʠʡ ʚ 

ʫʟʝʣ ʠʣʠ ʚʳʭʦʜʷʱʠʡ ʠʟ ʥʝʛʦ). ʕʪʦʪ ʧʦʪʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʙʘʣʘʥʩʫ ʤʦʱʥʦʩʪʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ʩʭʝʤʳ. ʇʨʠ ʨʘʩʯʝʪʝ ʨʝʞʠʤʘ ʧʦʜʩʭʝʤʳ ʚʝʨʭ-ʥʝʛʦ 

ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʵʪʦʪ ʧʦʪʦʢ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ʝʝ ʨʘʩʯʝʪʥʫʶ ʤʦʜʝʣʴ ʩ 

ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʘ çʧʦʜʩʠʩʪʝʤʘè, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʚ ʦʙʱʝʤ ʫʟʣʝ. ʉ ʦʜʥʦʡ ʧʦʜʩʭʝʤʦʡ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʫʟʣʦʚ (ʥʘʧʨʠʤʝʨ, ʫʟʣʳ L, M ʥʘ 

ʈʠʩ.10). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦ ʚʩʝʤ ʪʘʢʠʤ ʫʟʣʘʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʦʙʲʝʢʪʳ 

ʧʦʜʩʭʝʤʳ ʩ ʦʜʠʥʘʢʦʚʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʧʦʜʩʭʝʤʫ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ ʬʠʜʝʨ - 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʲʝʢʪʦʚ (ʦʙʳʯʥʦ ʣʠʥʠʡ ʠ ʊʇ), ʦʙʨʘʟʫʶʱʠʭ 

ʨʘʟʦʤʢʥʫʪʫʶ ʩʝʪʴ ʚ ʚʠʜʝ ʜʝʨʝʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢʦʛʦ-ʣʠʙʦ ʫʟʣʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. 

ʈʘʩʯʝʪ ʨʝʞʠʤʘ ʠʣʠ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʬʠʜʝʨʦʚ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʫʧʨʦʱʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʧʦ ʟʘʜʘʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʚ ʣʠʩʪʴʷʭ ʜʝʨʝʚʘ ʠʣʠ ʧʦ ʤʦʱʥʦʩʪʠ 

(ʵʥʝʨʛʠʠ) ʛʦʣʦʚʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʝʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʥʘʛʨʫʟʢʘʤ ʣʠʩʪʴʝʚ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 10.  ʇʨʠʤʝʨ ʚʦʟʤʦʞʥʦʡ ʨʘʟʙʠʚʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʥʘ ʧʦʜʩʭʝʤʳ 

 



ɼʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʪʜʝʣʴʥʘʷ 

ʪʘʙʣʠʮʘ ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʩʚʦʡʩʪʚ (ʧʘʨʘʤʝʪʨʦʚ) ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʪʘʙʣʠʮʘ 

ʢʘʪʘʣʦʞʥʳʭ ʜʘʥʥʳʭ ʚ ʦʪʜʝʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ɹɼʉ). 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʲʝʢʪʘ çʚʦʟʜʫʰʥʘʷ ʣʠʥʠʷè ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ: ʤʘʨʢʘ ʠ 

ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʦʚ; ʩʨʝʜʥʝʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʘʟʘʤʠ; ʯʠʩʣʦ ʧʨʦʚʦʜʦʚ ʚ 

ʬʘʟʝ ʠ ʰʘʛ ʨʘʩʱʝʧʣʝʥʠʷ; ʜʣʠʥʘ ʣʠʥʠʠ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʪʘʙʣʠʮʝ ʧʨʦʚʦʜʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʩʝʯʝʥʠʡ ʠ ʜʠʘʤʝʪʨʦʚ 

ʧʨʦʚʦʜʦʚ, ʧʦʛʦʥʥʳʭ ʘʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠ ʜʦʧʫʩʪʠʤʳʭ ʪʦʢʦʚ. ʇʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ ʚʠʜʘ ʚʩʝʭ ʪʘʙʣʠʮ ʠ ʩʦʩʪʘʚʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʧʨʠʚʝʜʝʥʦ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ.  

 

 
ʈʠʩ. 11. ʇʨʠʤʝʨ ʟʘʜʘʥʠʷ ʙʘʟʠʩʥʦʛʦ (ʙʘʥʘʣʩʠʨʫʶʱʝʛʦ) ʫʟʣʘ. 

 

ɺʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʭʝʤʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʠʜʝ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ  

ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ, ʘ ʪʘʢʞʝ ʟʘʜʘʥʠʷ ʠʤ ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʦʡʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʘʙʣʠʮʘʭ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʫʟʣʳ ʠ ʚʝʪʚʠ ʩʭʝʤ 

ʟʘʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʇʘʨʘʤʝʪʨʳ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʭʨʘʥʠʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʪʘʙʣʠʮʘʭ ɹɼʉ. ɺ ʧʨʦʮʝʩʩʝ ʚʚʦʜʘ ʧʦʩʪʦʷʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʟʣʘʤʠ ʠ ʚʝʪʚʷʤʠ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʨʘʩʯʝʪʦʚ ʨʝʞʠʤʦʚ ʩʣʦʞʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤ ʟʘʤʝʱʝʥʠʷ, ʘ ʥʘʨʠʩʦʚʘʥʥʘʷ ʩʭʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʧʦʭʦʞʝʡ 

ʥʘ ʩʭʝʤʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩʝʪʠ. ʀʟʦʙʨʘʞʝʥʠʝ ʩʭʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʦ ʥʘ 



ʚʠʟʫʘʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʝ ʧʦʜʩʭʝʤʳ (ʩʪʨʘʥʠʮʳ) ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʜʠʥʩʪʚʘ ʨʘʩʯʝʪʥʦʡ 

ʤʦʜʝʣʠ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʩʣʦʞʥʳʭ ʩʭʝʤ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ 

ʨʘʟʣʠʯʥʳʤ ʨʘʡʦʥʘʤ ʠ ʧʦʜʨʘʡʦʥʘʤ (ʜʦ ʯʝʪʳʨʝʭ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ).  

ɺʩʷ ʚʚʝʜʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʚ ʝʜʠʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʤʦʜʝʣʠ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʩʝʪʠ (ɹɼʄ), ʢʦʪʦʨʘʷ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦ ʧʨʠʥʮʠʧʫ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʠ 

ʚʳʜʘʝʪʩʷ ʥʘ ʵʢʨʘʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʦʢʥʘ, ʢʘʢ ʚ 

ʪʘʙʣʠʯʥʦʤ, ʪʘʢ ʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ (ʈʠʩ. 8). ʊʘʙʣʠʮʳ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ ʤʦʛʫʪ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʠ ʥʝ 

ʧʝʨʝʢʨʳʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩʭʝʤʳ.  

 

 

 

ʈʠʩ.  12. ʉʪʨʫʢʪʫʨʘ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 

 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ɹɼʄ ʭʨʘʥʠʪʩʷ ʥʘ 

ʜʠʩʢʝ ʚ ʦʜʥʦʤ ʬʘʡʣʝ ʠ ʧʦʜʛʨʫʞʘʝʪʩʷ ʚ ʧʘʤʷʪʴ ʩʪʨʘʥʠʮʘʤʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ɽʩʣʠ ʩʣʦʞʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʝʪʴ ʨʘʟʙʠʪʘ ʥʘ ʧʦʜʩʭʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʦʚ 

ʚʠʜʘ ʧʦʜʩʠʩʪʝʤʘ, ʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ ʩʦʟʜʘʝʪʩʷ ʩʚʦʡ ʬʘʡʣ ɹɼʄ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ. ɼʣʷ ʚʩʝʭ ʬʘʡʣʦʚ ʩ 

ʨʘʩʯʝʪʥʳʤʠ ʤʦʜʝʣʷʤʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʦʙʱʠʡ ʠʣʠ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ ʩ ʙʘʟʦʡ 

ʜʘʥʥʳʭ ʩʧʨʘʚʦʯʥʦʡ (ʢʘʪʘʣʦʞʥʦʡ) ʠʥʬʦʨʤʘʮʠʠ.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 13. ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʈʝʞʠʤ v.4. 

 

ʈʠʩ. 14. ɺʠʜ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠ ʦʪʢʨʳʪʦʡ ɹɼʄ. 



 
 

 

ʈʠʩ. 15. ʀʟʫʯʝʥʠʝ ʩʠʪʫʘʮʠʠ ʚʦ ʚʨʝʤʝʥʠ. 

 

8.3.ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʚʚʦʜʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʭʝʤʳ 
 

ʉʭʝʤʘ ʚʳʯʝʨʯʠʚʘʝʪʩʷ ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ ʦʢʥʘ ñʉʭʝʤʘò. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʭʝʤʘ 

ʩʦʩʪʦʠʪ ʠʟ ʫʟʣʦʚ ʠ ʚʝʪʚʝʡ. ʋʟʣʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚʝʪʚʷʤʠ. ɺʚʦʜ ʩʭʝʤʳ ʩʦʩʪʦʠʪ ʥʝ 

ʚ ʧʨʦʩʪʦʤ ʨʠʩʦʚʘʥʠʠ ʩʭʝʤʳ, ʘ ʠʤʝʥʥʦ ʚ ʝʝ ʩʙʦʨʢʝ ʠʟ ʵʣʝʤʝʥʪʦʚ. ʇʨʦʩʪʝʡʰʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʫʟʣʳ ʠ ʚʝʪʚʠ. ʋʟʣʳ ʤʦʜʝʣʠʨʫʶʪ ʩʙʦʨʥʳʝ ʰʠʥʳ ʠʣʠ ʪʦʯʢʠ 

ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʠ ʙʦʣʝʝ ʚʝʪʚʝʡ. ɺʝʪʚʠ ʤʦʛʫʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ. 

ʊʘʢʞʝ ʦʥʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ, ʢʘʢ ʘʙʩʪʨʘʢʪʥʳʝ ʚʝʪʚʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ. ɺʩʝ 

ʚʝʪʚʠ ʠʤʝʶʪ ʘʢʪʠʚʥʦʝ ʠ ʠʥʜʫʢʪʠʚʥʦʝ ʧʨʦʜʦʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʘʢʪʠʚʥʫʶ ʠ 

ʨʝʘʢʪʠʚʥʫʶ ʧʦʧʝʨʝʯʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʥʘʯʘʣʫ ʠ ʢ ʢʦʥʮʫ ʚʝʪʚʠ ʜʣʷ 

ʚʝʪʚʝʡ ʙʝʟ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʣʠ ʪʦʣʴʢʦ ʢ ʥʘʯʘʣʫ ʜʣʷ ʚʝʪʚʝʡ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ. 

ɸʙʩʪʨʘʢʪʥʘʷ ʚʝʪʚʴ ʤʦʞʝʪ ʠʤʝʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʟʘʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʤ 

ʯʠʩʣʦʤ ʚ ʚʠʜʝ ʤʦʜʫʣʷ ʠ ʫʛʣʘ ʚ ʛʨʘʜʫʩʘʭ.  

ʆʙʲʝʢʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʤʦʜʝʣʠʨʫʶʪʩʷ ʦʜʥʦʡ, ʪʨʝʤʷ ʠʣʠ ʙʦʣʴʰʝ ʚʝʪʚʷʤʠ. 

ɺʩʝ ʦʙʲʝʢʪʳ ʩʝʪʠ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ:  



¶ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʜʝʣʠʨʫʶʪʩʷ ʦʜʥʦʡ ʚʝʪʚʴʶ (ʫʯʘʩʪʢʠ ʣʠʥʠʡ, ʜʚʫʭʦʙʤʦʪʦʯʥʳʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʘʢʪʦʨʳ ʠ ʪ.ʧ.);  

¶ ʦʙʲʝʢʪʳ, ʤʦʜʝʣʠʨʫʝʤʳʝ ʦʜʥʦʡ ʚʝʪʚʴʶ ʥʘ ʟʝʤʣʶ ʠʣʠ ʚʝʪʚʴʶ ʩ ʕɼʉ 

(ʰʫʥʪʠʨʫʶʱʠʝ ʨʝʘʢʪʦʨʳ, ʙʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʥʘʛʨʫʟʢʘ, ʤʦʜʝʣʠʨʫʝʤʘʷ 

ʰʫʥʪʦʤ, ʛʝʥʝʨʘʪʦʨʳ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ);  

¶ ʦʙʲʝʢʪʳ, ʤʦʜʝʣʠʨʫʝʤʳʝ ʪʨʝʤʷ ʠʣʠ ʙʦʣʝʝ ʚʝʪʚʷʤʠ (ʪʨʝʭʦʙʤʦʪʦʯʥʳʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩ ʨʘʩʱʝʧʣʝʥʠʝʤ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ, ʩʜʚʦʝʥʥʳʝ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʘʢʪʦʨʳ).  

ʕʪʠ ʦʙʲʝʢʪʳ ʧʦ-ʨʘʟʥʦʤʫ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ. ʆʙʲʝʢʪʳ ʧʝʨʚʦʛʦ 

ʚʠʜʘ ʥʘ ʩʭʝʤʝ ʠʟʦʙʨʘʞʘʶʪʩʷ, ʣʠʥʠʝʡ, ʩʚʷʟʳʚʘʶʱʝʡ ʜʚʘ ʫʟʣʘ. ʅʘ ʵʪʦʡ ʣʠʥʠʠ ʤʦʞʝʪ 

ʨʘʟʤʝʱʘʪʴʩʷ ʟʥʘʯʦʢ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʚʠʜ ʦʙʲʝʢʪʘ ʠ ʥʘʜʧʠʩʴ. ʇʦʣʦʞʝʥʠʝ ʟʥʘʯʢʘ ʧʨʠ 

ʥʘʥʝʩʝʥʠʠ ʚʝʪʚʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʙʣʠʟʠ ʩʝʨʝʜʠʥʳ ʣʠʥʠʠ. ʇʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʚʝʪʚʠ ʟʥʘʯʦʢ, 

ʤʦʞʥʦ ʧʦʜʚʠʥʫʪʴ ʚ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʠʟʘʡʥʘ ʤʝʩʪʦ ʚ ʧʨʝʜʝʣʘʭ ʚʝʪʚʠ 

(ʢʘʢ ʙʫʩʠʥʢʫ ʧʦ ʥʠʪʢʝ). ʅʘʜʧʠʩʴ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʚʝʪʚʠ. 

ʇʨʠ ʵʪʦʤ ʚ ʩʦʜʝʨʞʘʥʠʠ ʥʘʜʧʠʩʠ ʙʫʜʝʪ ʫʯʪʝʥʦ ʝʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʥʘʯʢʘ. ʊʘʢ, 

ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚʳʚʦʜʠʤʳʝ ʚ ʪʦʯʢʝ ʜʦ ʟʥʘʯʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, 

ʧʨʠʚʝʜʝʥʳ ʢ ʥʘʧʨʷʞʝʥʠʶ ʦʙʤʦʪʢʠ ɺʅ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʚʦʜʠʤʳʝ ʧʦʩʣʝ ʟʥʘʯʢʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ï ʢ ʥʘʧʨʷʞʝʥʠʶ ʦʙʤʦʪʢʠ ʅʅ (ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʚʠ ʦʪ ʫʟʣʘ ʥʘʯʘʣʘ ʢ 

ʫʟʣʫ ʢʦʥʮʘ).  

ʆʙʲʝʢʪʳ ʚʪʦʨʦʛʦ ʚʠʜʘ ʥʘ ʩʭʝʤʝ ʠʟʦʙʨʘʞʘʶʪʩʷ ʣʠʥʠʝʡ, ʩʚʷʟʳʚʘʶʱʝʡ ʫʟʝʣ 

ʧʦʜʢʣʶʯʝʥʠʷ ʩʦ ʟʥʘʯʢʦʤ. ʅʘ ʪʘʢʦʡ ʚʝʪʚʠ ʟʥʘʯʦʢ ʚʩʝʛʜʘ ʧʨʠʚʷʟʘʥ ʢ ʢʦʥʮʫ ʚʝʪʚʠ. 

ʆʨʠʝʥʪʘʮʠʷ ʟʥʘʯʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ʪʘʢʦʡ ʚʝʪʚʠ. 

ʀʟʤʝʥʠʪʴ ʧʦʣʦʞʝʥʠʝ ʟʥʘʯʢʘ ʤʦʞʥʦ, ʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ 

ʢʦʥʮʘ ʚʝʪʚʠ. ʅʘʜʧʠʩʴ ʪʘʢʦʡ ʚʝʪʚʠ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʣʠʥʠʠ ʤʝʞʜʫ ʫʟʣʦʤ 

ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʪʦʯʢʦʡ ʧʨʠʚʷʟʢʠ ʟʥʘʯʢʘ. ɺʝʪʚʴ ʠʤʝʝʪ ʪʦʣʴʢʦ ʤʘʨʢʝʨ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʥʘʯʘʣʘ ʚʝʪʚʠ.  

ʆʙʲʝʢʪʳ ʪʨʝʪʴʝʛʦ ʚʠʜʘ ʥʘ ʩʭʝʤʝ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʚʝʪʚʷʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩʦ ʦʜʥʠʤ ʟʥʘʯʢʦʤ. ʇʨʠ ʠʟʦʙʨʘʞʝʥʠʠ ʫʟʝʣ ʬʠʢʪʠʚʥʘʷ ʪʦʯʢʘ ʥʝ ʥʘʥʦʩʠʪʩʷ 

ʥʘ ʩʭʝʤʫ. ɺʠʟʫʘʣʴʥʦ ʝʛʦ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʝʪ ʟʥʘʯʦʢ ʦʙʲʝʢʪʘ. ʆʜʥʘʢʦ ʥʦʩʠʪʝʣʝʤ 

ʟʥʘʯʢʘ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʘʷ ʚʝʪʚʴ. ʆʨʠʝʥʪʘʮʠʷ ʟʥʘʯʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʨʠʝʥʪʘʮʠʝʡ 

ʧʦʩʣʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ʛʣʘʚʥʦʡ ʚʝʪʚʠ ʦʙʲʝʢʪʘ. ʀʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʟʥʘʯʢʘ ʩʚʷʟʘʥʦ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ ʢʦʥʮʘ ʚʝʪʚʠ. ʅʘʜʧʠʩʴ ʛʣʘʚʥʦʡ ʚʝʪʚʠ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ 

ʣʠʥʠʠ ʤʝʞʜʫ ʫʟʣʦʤ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʪʦʯʢʦʡ ʧʨʠʚʷʟʢʠ ʟʥʘʯʢʘ. ɻʣʘʚʥʘʷ ʚʝʪʚʴ ʠʤʝʝʪ 

ʤʘʨʢʝʨ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘʯʘʣʘ ʚʝʪʚʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʝʪʚʠ 

ʠʟʦʙʨʘʞʘʶʪʩʷ ʣʦʤʘʥʳʤʠ ʣʠʥʠʷʤʠ, ʥʘʯʘʣʦ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʪʦʯʢʝ ʧʨʠʚʷʟʢʠ ʢ 

ʟʥʘʯʢʫ, ʘ ʢʦʥʝʮ ʩʚʷʟʘʥ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʥʝʩʝʥʥʳʤ ʫʟʣʦʤ. ʅʘʜʧʠʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʝʪʚʠ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʝʞʜʫ ʟʥʘʯʢʦʤ ʠ ʫʟʣʦʤ ʢʦʥʮʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʝʪʚʠ ʠʤʝʶʪ ʤʘʨʢʝʨ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʦʥʮʘ ʚʝʪʚʠ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʝʪʚʠ çʥʝ ʟʥʘʝʪè ʩʚʦʝʡ ʪʦʯʢʠ ʧʨʠʚʷʟʢʠ ʥʘʯʘʣʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʯʢʠ ʥʘʯʘʣʘ ʪʘʢʦʡ ʚʝʪʚʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʧʨʠʚʷʟʘʥʥʳʤʠ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʛʣʘʚʥʦʡ ʚʝʪʚʠ çʟʥʘʝʪè, ʢʘʢʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʝʪʚʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩʦ ʟʥʘʯʢʦʤ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʛʣʘʚʥʦʡ ʚʝʪʚʠ ʧʨʠʚʷʟʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʝʪʚʝʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ.  

 



 

ʈʠʩ. 16.  ʇʨʠʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʷ ʜʚʫʭʦʙʤʦʪʦʯʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʩ ʨʘʩʱʝʧʣʝʥʠʝʤ, ʪʨʝʭʦʙʤʦʪʦʯʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪʳ ʠʣʠ ʘʙʩʪʨʘʢʪʥʳʝ ʚʝʪʚʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʫʟʣʫ. ʆʙʲʝʢʪʳ ʠʣʠ ʚʝʪʚʠ ʤʦʞʥʦ ʥʘʥʝʩʪʠ ʥʘ ʩʭʝʤʫ, ʧʦʜʢʣʶʯʠʚ ʠʭ ʢ ʫʟʣʫ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʚʩʝʛʜʘ ʩʚʷʟʘʥʳ ʭʦʪʷ ʙʳ ʩ ʦʜʥʠʤ ʫʟʣʦʤ. ɼʦ ʪʦʛʦ ʢʘʢ ʥʘʨʠʩʦʚʘʪʴ ʚʝʪʚʴ ʠʣʠ ʦʙʲʝʢʪ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥ ʠ ʥʘʥʝʩʝʥ ʥʘ ʩʭʝʤʫ ʭʦʪʷ ʙʳ ʦʜʠʥ ʫʟʝʣ. ʊʦʪ ʵʣʝʤʝʥʪ ʩʭʝʤʳ, 

ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʠʩʫʝʪʩʷ, ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʣʝʥʥʳʤ.  

 
ʈʠʩ. 17. ʃʦʛʦʪʠʧ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EnergyCS ʇʦʪʝʨʠ v.3. 

 



 
ʈʠʩ. 18. ʇʨʠ ʥʘʯʘʣʝ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʢʦʤʧʣʝʢʩ EnergyCS ʇʦʪʝʨʠ v.3. ʧʨʝʜʣʘʛʘʝʪ 

ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʦʙʱʠʤʠ ʜʘʥʥʳʤʠ ʨʘʩʯʝʪʘ. 

 

 
ʈʠʩ. 19. ɺʳʙʦʨ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʇʦʪʝʨʠ v.3. 

 

 ʄʝʪʦʜʳ ʠ ʧʨʠʥʮʠʧʳ  ʨʘʩʯʝʪʘ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʜʚʫʭ ʢʫʨʩʘʭ çʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè 



ʠ çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʵʥʝʨʛʝʪʠʢʠè, ʢʦʪʦʨʳʝ ʯʠʪʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʬʠʣʴʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ. 

 
ʈʠʩ. 20. ɺʳʙʦʨ ʚʠʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʇʦʪʝʨʠ v.3. 

 

 
ʈʠʩ. 21. ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʇʦʪʝʨʠ v.3. 

ʈʘʥʝʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʙʝʟ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʦʚ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʙʫʤʘʞʥʳʤʠ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʙʳʣʦ ʥʘʢʣʘʜʥʦ ʠ ʥʝ 

ʦʧʝʨʘʪʠʚʥʦ. ʊʝʧʝʨʴ ʦʙʱʠʤ ʧʨʘʚʠʣʦʤ ʜʣʷ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ 



ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʝʜʫʱʠʭ ʬʠʨʤ ʤʠʨʘ ʠ ʙʝʩʧʣʘʪʥʦʝ ʠʭ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʣʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʜʦʙʥʳʭ ʦʧʠʩʳʚʘʝʤʳʭ ʚ ʵʪʦʤ 

ʧʦʩʦʙʠʠ. ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʝʩʪʴ ʪʘʢʘʷ ʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʨʘʩʯʝʪʘ. 

 

 

 

ʈʠʩ. 22. ʇʨʠʤʝʨ ʚʳʙʦʨʘ ʪʠʧʘ ʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ  

ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʇʦʪʝʨʠ v.3. 

 

 
ʈʠʩ. 23. ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʧʦ ʚʝʪʚʷʤ ʩʭʝʤʳ 

ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʇʦʪʝʨʠ v.3. 

 

 

 

 

 

 

 

 

 

 

 

 

 



9. ɺʚʝʜʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EnergyCS ʊʂɿ v.3 
 

 
 

ʈʠʩ. 20. ʃʦʛʦʪʠʧ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EnergyCS ʊʂɿ. 

 

9.1. ʇʝʨʝʯʝʥʴ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʩʯʝʪʦʚ EnergyCS ʊʂɿ v.3: 
 

¶ ʈʘʩʯʝʪ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʪʨʝʭʬʘʟʥʳʭ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ ʩʣʦʞʥʦ-

ʟʘʤʢʥʫʪʳʭ ʩʝʪʷʭ; 

¶ ʈʘʩʯʝʪ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʦʜʥʦʬʘʟʥʳʭ ʥʘ ʟʝʤʣʶ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ; 

¶ ʈʘʩʯʝʪ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʜʚʫʭʬʘʟʥʳʭ ʥʘ ʟʝʤʣʶ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ; 

¶ ʈʘʩʯʝʪ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʜʚʫʭʬʘʟʥʳʭ ʙʝʟ ʟʝʤʣʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ; 

¶ ʈʘʩʯʝʪ ʝʤʢʦʩʪʥʳʭ ʪʦʢʦʚ ʦʜʥʦʬʘʟʥʳʭ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ ʚ ʩʝʪʷʭ ʩ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ; 

¶ ʈʘʩʯʝʪ ʫʜʘʨʥʳʭ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʨʠ ʪʨʝʭʬʘʟʥʦʤ ʂɿ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ ʈ 52735-2007; 

¶ ʈʘʩʯʝʪ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠ ʘʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʘ ʂɿ ʚ 

ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; 

¶ ʈʘʩʯʝʪ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʪʨʝʭʬʘʟʥʦʛʦ ʂɿ ʚ ʤʦʤʝʥʪ ʦʪʢʣʶʯʝʥʠʷ; 

¶ ʈʘʩʯʝʪ ʠʥʪʝʛʨʘʣʘ ɼʞʦʫʣʷ ʥʘ ʤʦʤʝʥʪ ʦʪʢʣʶʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʝʨʤʠʯʝʩʢʠ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʦʜʥʦʩʝʢʫʥʜʥʦʛʦ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ; 



ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʂɿ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʢʦʚ ʠ 

ʥʘʧʨʷʞʝʥʠʡ:  

¶ ʧʦ ʚʩʝʤ ʚʝʪʚʷʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ; 

¶ ʧʦ ʢʘʞʜʦʡ ʬʘʟʝ; 

¶ ʧʦ ʢʘʞʜʦʡ ʩʠʤʤʝʪʨʠʯʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ; 

ʉʭʝʤʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʘʩʯʝʪʝ ʪʦʢʦʚ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʂɿ ʜʣʷ 

ʢʘʞʜʦʡ ʪʦʯʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʭʝʤʘʭ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʩʦʩʪʦʷʥʠʷ 

ʟʘʟʝʤʣʝʥʥʦʩʪʠ ʥʝʡʪʨʘʣʠ ʢʘʞʜʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʩ ʫʯʝʪʦʤ ʢʦʨʠʜʦʨʦʚ ɺʃ ʠ ʨʝʞʠʤʘ 

ʟʘʟʝʤʣʝʥʠʷ ʛʨʦʟʦʟʘʱʠʪʥʳʭ ʪʨʦʩʦʚ; 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʭʝʤʫ ʠʣʠ ʚ 

ʪʘʙʣʠʮʳ. ʆʢʦʥʯʘʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Microsoft 

WORD ʥʘ ʦʩʥʦʚʝ ʟʘʨʘʥʝʝ ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʰʘʙʣʦʥʦʚ; 

ʆʮʝʥʢʘ ʪʦʢʦʚ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ; 

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ çʘʚʪʦʨʘʩʯʝʪè ʥʘʙʣʶʜʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʟʘʚʠʩʠʤʳʭ ʨʝʞʠʤʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʪʦʢʦʚ, ʥʘʧʨʷʞʝʥʠʡ ʠ ʪ.ʧ.) ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʩʦʩʪʦʷʥʠʡ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ 

ʘʧʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʩʭʝʤʥʳʭ ʠʣʠ ʥʝʟʘʚʠʩʠʤʳʭ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʤʘʨʦʢ ʠ ʩʝʯʝʥʠʡ ʢʘʙʝʣʝʡ, ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʘʪʦʨʦʚ, ʧʦʣʦʞʝʥʠʡ 

ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʦʪʧʘʝʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʪ.ʧ.); 

ʇʨʦʩʤʦʪʨ ʣʶʙʦʛʦ ʫʯʘʩʪʢʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʭʝʤʳ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʩʭʝʤʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʤʝʨʝ ʚʚʦʜʘ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ 

ʧʨʦʩʤʦʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʩʨʝʜʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʢʨʫʪʢʠ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, 

ʩʚʦʡʩʪʚʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʜʘʢʪʦʨʘʤ; 

ʉʦʭʨʘʥʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʭʝʤʳ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʘʩʯʝʪʘ ʚ ʬʘʡʣʝ ʬʦʨʤʘʪʘ DXF (ʬʦʨʤʘʪ ʦʙʤʝʥʘ ʯʝʨʪʝʞʘʤʠ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

AutoCAD), ʠʣʠ WMF (ʬʦʨʤʘʪ Windows Metafile). ʂʨʦʤʝ ʪʦʛʦ, ʠʟʦʙʨʘʞʝʥʠʝ ʠʣʠ ʝʛʦ 

ʯʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥʦ ʯʝʨʝʟ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚ ʣʶʙʦʝ Windows ʧʨʠʣʦʞʝʥʠʝ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʬʦʨʤʘʪ WMF ʠʣʠ EWMF. ʀʟʦʙʨʘʞʝʥʠʝ ʩʭʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʠʩʪʝʤʫ AutoCAD ʜʣʷ ʨʫʯʥʦʡ ʜʦʨʘʙʦʪʢʠ ʠʣʠ ʚʳʚʦʜʘ ʥʘ 

ʛʨʘʬʦʧʦʩʪʨʦʠʪʝʣʴ, ʤʠʥʫʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʬʦʨʤʘʪʳ; 

ʇʝʨʝʜʘʯʘ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ MS WORD ʠ ʩʦʟʜʘʥʠʝ ʜʦʢʫ-

ʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʴʥʦ ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʰʘʙʣʦʥʦʚ (template), 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʦʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʧʨʘʚʠʣʘʤ, ʧʨʠʥʷʪʳʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʣʠ ʙʝʟ ʪʘ-ʢʠʭ ʰʘʙʣʦʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʙʘʷ ʪʘʙʣʠʮʘ ʤʦʞʝʪ ʙʳʪʴ ʵʢʩʧʦʨʪʠʨʦʚʘʥʘ ʚ 

ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ ʬʦʨʤʘʪʘ XML, CSV ʠʣʠ TXT ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ; 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʝʨʝʜʘʯʠ 

ʥʘʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʚ ʦʜʥʦʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʩʠʩʪʝʤ EnergyCS (ʣʶʙʦʡ ʠʟ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ, ʦʥʠ ʩʚʷʟʘʥʥʽ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʥʫʪʨʝʥʥʠʤ ʬʦʨʤʘʪʦʤ ʜʘʥʥʭ ʤʦʜʝʣʠ 

*.ENR) ʚʦ ʚʥʝʰʥʶʶ ʧʨʦʛʨʘʤʤʫ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ AutoCAD), ʜʣʷ 



ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʝʝ ʥʘ ʯʝʨʪʝʞʘʭ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥʠʷ ʠ ʢʦʤʧʦʥʦʚʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Model Studio CS ʆʪʢʨʳʪʳʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ v.2; Model Studio CS ʃʕʇ v.2 ; Model Studio CS 

ʊʨʫʙʦʧʨʦʚʦʜʳ v.2;  Model Studio CS ʄʦʣʥʠʝʟʘʱʠʪʘ v.2; Model Studio CS ʂʘʙʝʣʴʥʦʝ 

ʭʦʟʷʡʩʪʚʦ v.1; Model Studio CS ʂʦʤʧʦʥʦʚʱʠʢ ʱʠʪʦʚ v.1; Model Studio CS 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ v.1; Model Studio CS ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ v.1; Model Studio 

CS  CADLib ʄʦʜʝʣʴ ʠ ɸʨʭʠʚ v.1.) ʂ ʩʣʦʚʫ ʩʢʘʟʘʪʴ, ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʵʪʦʛʦ 

ʧʦʩʦʙʠʷ, ʫʢʘʟʳʥʥʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʬʣʘʛʤʘʥʩʢʠʤʠ) /22/.  
 

  
 

ʈʠʩ. 21. ʇʝʨʝʜʘʯʘ ʩʭʝʤʳ ʤʦʜʝʣʠ ʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EnergyCS ʊʂɿ v.3.  

ʚ AutoCAD. 
 



 

 

ʈʠʩ. 22. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EnergyCS ʊʂɿ   

ʚ AutoCAD. 
 

 
 

ʈʠʩ. 23. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EnergyCS ʊʂɿ  

ʚ AutoCAD. 

 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʘʞʜʦʛʦ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠ ʭʦʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʫʩʪʨʘʥʷʝʪ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʧʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ (ʧʦʜʢʣʶʯʝʥʠʝ ʧʨʠʝʤʥʠʢʦʚ ʚ 



ʦʜʥʫ ʪʦʯʢʫ ʩ ʨʘʟʥʳʤ ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʪ.ʜ.), ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʦʙʱʝʥʠʝ 

ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʧʦʥʠʤʘʪʴ ʦʙʨʘʟʦʚʘʥʥʳʡ ʯʝʣʦʚʝʢ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʘʷ ʧʨʦʮʝʜʫʨʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʥʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ, ʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). 

 

 
 

ʈʠʩ. 24. ʇʨʠʤʝʨ ʚʚʦʜʘ ʜʘʥʥʳʭ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ  

ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʊʂɿ. 

 

ɺʳʙʦʨ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʧʨʝʜʚʘʨʷʶʱʠʭ ʦʙʫʯʝʥʠʝ ʵʪʠʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʜʠʩʮʠʧʣʠʥʘʤ. ɺ ʧʨʠʥʮʠʧʝ, ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʤʦʞʝʪ 

ʨʘʩʩʯʠʪʘʪʴ ʤʦʜʝʣʴ ʚʩʝʤʠ ʜʦʩʪʫʧʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʩʨʘʚʥʠʪʴ ʠʭ, ʥʦ ʥʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʚʳʙʦʨ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦʩʪʘʝʪʩʷ ʟʘ ʥʠʤ ʠ ʩʣʝʧʦʝ ʜʦʚʝʨʠʝ ʢ ʮʠʬʨʘʤ, ʙʝʟ ʫʯʝʪʘ 

ʦʧʳʪʘ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʝʢʪʦʚ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʝ. ɼʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʨʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʷʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʰʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ  

ʧʦʩʣʝʜʫʶʱʠʭ ʜʠʩʮʠʧʣʠʥʘʭ ʥʘ ʢʘʬʝʜʨʝ ʕʇɻ ɼʦʥʅʊʋ //. 

ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤ ʚʜʫʤʯʠʚʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʵʪʦʤ ʧʦʩʦʙʠʠ, ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʠ ʨʘʟʥʳʭ ʜʠʩʮʠʧʣʠʥ, 

ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʘʚʘʨʠʠ, ʢʦʪʦʨʳʝ ʧʦʨʦʡ ʩʣʫʯʘʶʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ɺʝʜʴ ʚʩʝ-ʪʘʢʠ, ʚʩʝ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʧʦ ɻʆʉʊʘʤ ʠ ʩʪʨʦʠʪʩʷ ʧʦ ʥʠʤ ʞʝ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 

ʢʘ ʥʘʜʦ, ʘ ʘʚʘʨʠʠ ʩʣʫʯʘʶʪʩʷ. ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʦʡʪʠ ʢʦ ʚʩʝʤ ʨʝʰʝʥʠʷʤ, 

ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

 



 

 

ʈʠʩ. 25.  ʇʨʠʤʝʨ ʚʳʙʦʨʘ ʪʦʯʢʠ ʨʘʩʯʝʪʘ ʢʟ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʊʂɿ. 
 

 
 

 

ʈʠʩ. 26. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʟ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʊʂɿ. 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʫʞʥʦ ʧʦʚʦʜʠʪʴ ʧʦʩʣʝ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ 

ʨʘʩʯʝʪʘʤʠ ʪʦʢʦʚ ʂɿ ʘʥʘʣʠʪʠʯʝʩʢʠ ʠ ʯʠʩʣʝʥʥʦ. 



 

 
 

ʈʠʩ. 27. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʟ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʊʂɿ. 
 

 

 
 

 

ʈʠʩ. 28. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʟ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ EnergyCS ʊʂɿ. 

 

 



10. ɺʚʝʜʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ  

EnergyCS ʕʣʝʢʪʨʠʢʘ v.3 
 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EnergyCS ʕʣʝʢʪʨʠʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʥʠʟʢʦʛʦ ʠ ʯʘʩʪʠʯʥʦ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʩʠʩʪʝʤ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʇʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʧʦʜʨʦʙʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʥʠʤ.  

 
 

ʈʠʩ. 29. ʃʦʛʦʪʠʧ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ EnergyCS ʕʣʝʢʪʨʠʢʘ v 3. 
 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʨʷʜ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʵʣʝʤʝʥʪʦʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʨʘʩʯʝʪʫ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʚʳʙʦʨʫ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʫ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʝʝ ʨʘʙʦʪʳ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʥʠʟʢʦʛʦ (ʥʠʞʝ 1000 ɺ) ʠ ʩʨʝʜʥʝʛʦ (6-10 ʢɺ) ʥʘʧʨʷʞʝʥʠʷ 

ʨʘʙʦʪʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʨʘʟʦʤʢʥʫʪʦʤ ʨʝʞʠʤʝ, ʨʘʩʯʝʪ ʪʘʢʦʡ ʩʝʪʠ ʦʙʳʯʥʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʦʜʥʘʢʦ ʪʘʢʠʝ ʟʘʜʘʯʠ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ 

ʤʥʦʛʦʢʨʘʪʥʦ ʠ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʫʯʠʪʳʚʘʪʴ 

ʩʣʦʞʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʠʙʣʠʞʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠ ʨʫʯʥʳʭ 

ʨʘʩʯʝʪʘʭ, ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤʠ ʪʨʫʜʦʟʘʪʨʘʪʘʤʠ ʠ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘʜʘʯ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ. ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʤ ʨʘʩʯʝʪʘʤ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʨʘʩʯʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʪʘʥʦʚʠʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ ʠ 

ʚʳʛʦʜʥʳʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʪʨʫʜʦʟʘʪʨʘʪ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤ ʵʣʝʢʪʨʦ-ʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ.  



ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ EnergyCS ʕʣʝʢʪʨʠʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʩʣʦʞʥʦ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʨʘʟʦʤʢʥʫʪʳʭ ʪʨʝʭʬʘʟʥʳʭ ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʜʚʫʭʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʧʦʣʫʯʘʶʱʠʭ 

ʧʠʪʘʥʠʝ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʚ ʪ.ʯ. ʠ ʩ ʠʥʚʝʨʪʦʨʘʤʠ. ʉʝʪʠ ʩ ʥʫʣʝʚʳʤ ʧʨʦʚʦʜʦʤ 

ʠʣʠ ʙʝʟ ʥʝʛʦ; ʦʜʥʦ- ʠ ʜʚʫʭʬʘʟʥʳʝ ʩʝʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ 

ʪʨʝʭʬʘʟʥʦʡ ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. EnergyCS ʕʣʝʢʪʨʠʢʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʞʠʣʳʭ 

ʟʜʘʥʠʡ, ʩʝʪʝʡ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʦʩʝʣʢʦʚ ʩʝʣʴʩʢʦʛʦ ʪʠʧʘ ʠ ʢʦʪʪʝʜʞʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʳʭ ʨʝ-ʞʠʤʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ 

ʧʦʜʢʣʶʯʝʥʠʝ ʥʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ.  
 

10.1.ʈʝʰʘʝʤʳʝ ʟʘʜʘʯʠ: 
 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

¶  ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʪʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʟʘʛʨʫʟʢʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʤʘʢʩʠʤʫʤʦʚ ʚ ʫʟʣʘʭ ʩʝʪʠ, ʧʦ 

ʤʝʪʦʜʫ ʠʥʩʪʠʪʫʪʘ çʊʝʧʣʦʵʣʝʢʪʨʦʧʨʦʝʢʪè, ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʨʘʩʯʝʪʥʦʡ ʤʦʱʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʋʢʘʟʘʥʠʷʤʠ ʧʦ ʨʘʩʯʝʪʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʈʊʄ 36.18.32.4-92è);  

¶  ʨʘʩʯʝʪ ʨʘʙʦʯʠʭ ʪʦʢʦʚ ʚʦ ʚʩʝʭ ʬʘʟʘʭ ʠ ʚ ʥʫʣʝʚʦʤ ʧʨʦʚʦʜʝ ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʦʡ 
ʩʝʪʠ ʧʦ ʟʘʜʘʥʥʳʤ ʥʘʛʨʫʟʢʘʤ;  

¶  ʨʘʩʯʝʪ ʬʘʟʥʳʭ ʠ ʣʠʥʝʡʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʩʝʪʠ, ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥ-ʪʦʚ ʥʝʩʠʤʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʴʰʠʭ ʦʪʢʣʦʥʝʥʠʡ ʥʘʧʨʷ-ʞʝʥʠʷ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ;  

¶  ʨʘʩʯʝʪ ʧʦʪʦʢʦʚ ʤʦʱʥʦʩʪʠ ʠ ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʩʝʪʠ ʚ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʨʘʙʦʪʳ;  

¶  ʨʘʩʯʝʪ ʚʝʣʠʯʠʥʳ ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ ʚ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʠ ʚ ʟʘʜʘʥʥʳʭ 

ʧʦʤʝʱʝʥʠʷʭ;  

¶  ʨʘʩʯʝʪ ʧʠʢʦʚʳʭ (ʧʫʩʢʦʚʳʭ) ʪʦʢʦʚ ʠ ʚʨʝʤʝʥʠ ʠʭ ʧʨʦʪʝʢʘʥʠʷ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ 
ʩʝʪʠ, ʘ ʪʘʢʞʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʧʠʢʦʚʳʭ ʪʦʢʦʚ ʩ ʦʮʝʥʢʦʡ 

ʥʘʠʙʦʣʴʰʠʭ ʦʪʢʣʦʥʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ;  

¶  ʦʮʝʥʢʘ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ;  

¶  ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʩʝʪʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʦʢʦʚ ʚ ʥʘʯʘʣʴʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʠ ʪʨʝʭʬʘʟʥʦʤ ʠ ʦʜʥʦʬʘʟʥʦʤ ʢʦʨʦʪʢʦʤ ʟʘ-ʤʳʢʘʥʠʠ (ʂɿ) ʠ 

ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʫʜʘʨʥʦʛʦ ʪʦʢʘ ʂɿ. ɼʣʷ 3-ʭ ʬʘʟʥʳʭ ʂɿ ʫʯʠʪʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ 

ʧʦʜʧʠʪʢʠ ʦʪ ʩʠʥʭʨʦʥʥʳʭ ʠ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠ-ʛʘʪʝʣʝʡ ʩ ʫʯʝʪʦʤ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʂɿ;  

¶  ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʩʝʪʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʦʢʦʚ ʧʨʠ ʦʜʥʦʬʘʟʥʦʤ, 

ʜʚʫʭʬʘʟʥʦʤ ʠ ʪʨʝʭʬʘʟʥʦʤ ʂɿ ʩ ʫʯʝʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʫʛʠ ʠ ʩ ʫʯʝʪʦʤ ʥʘʛʨʝʚʘʥʠʷ 

ʪʦʢʦʚʝʜʫʱʠʭ ʯʘʩʪʝʡ ʨʘʙʦʯʠʤ ʪʦʢʦʤ ʠ ʪʦʢʦʤ ʂɿ (ʫʯʝʪ ʪʝʧʣʦʚʦʛʦ ʩʧʘʜʘ), ʧʨʠ ʵʪʦʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʫʛʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʠʣʠ ʨʘʩʩʯʠʪʘʥʦ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ;  

¶  ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʡ ʚʦʟʤʦʞʥʦʡ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʨʝʤʝʥʠ ʝʛʦ 
ʦʪʢʣʶʯʝʥʠʷ ʦʩʥʦʚʥʳʤʠ ʠ ʨʝʟʝʨʚʥʳʤʠ ʟʘʱʠʪʘʤʠ ʧʦ ʟʘʜʘʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʘʧʧʘʨʘʪʦʚ;  



¶  ʦʮʝʥʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʣ ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ ʧʨʠ ʨʘʙʦʯʠʭ ʪʦʢʘʭ ʠ ʥʘ ʤʦʤʝʥʪʳ 

ʦʪʢʣʶʯʝʥʠʷ ʪʦʢʦʚ ʂɿ ʦʩʥʦʚʥʳʤʠ ʠ ʨʝʟʝʨʚʥʳʤʠ ʟʘʱʠʪʘʤʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʘʙʝʣʝʡ ʥʘ 

ʪʝʨʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ ʠ ʥʝʚʦʟʛʦʨʘʥʠʝ;  

¶  ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʠʟ ʚʩʪʨʦʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩʝʯʝʥʠʡ ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ, 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʠ ʟʘʱʠʪʥʳʭ ʘʧʧʘʨʘʪʦʚ;  

¶  ʧʨʦʚʝʨʢʫ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩ ʟʘʚʠʩʠʤʦʡ ʠʣʠ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʪʦʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪ 

ʩʝʣʝʢʪʠʚʥʦʩʪʠ;  

¶  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʳʙʦʨ ʫʩʪʘʚʦʢ ʘʚʪʦʤʘʪʦʚ ʠ ʥʦʤʠʥʘʣʴʥʳʭ ʪʦʢʦʚ ʧʣʘʚʢʠʭ 

ʚʩʪʘʚʦʢ ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ;  

¶  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʳʙʦʨ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʩ ʫʯʸʪʦʤ ʤʥʦ-ʞʝʩʪʚʘ 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ.  
 

10.2. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ: 
 

ɺʩʝ ʨʘʩʯʝʪʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çEnergyCS ʕʣʝʢʪʨʠʢʘè ʚʳʧʦʣʥʷʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʩʭʝʤʳ ʠ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʝʝ ʦʙʲʝʢʪʦʚ (ʢʘʙʝʣʴʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʦʚ ʠ ʪ.ʜ.). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʚʚʦʜʝ 

(ʚʯʝʨʯʠʚʘʥʠʠ) ʦʙʲʝʢʪʦʚ ʩʭʝʤʳ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʠʜʝ, ʘ ʪʘʢʞʝ ʟʘʜʘʥʠʷ ʠʤ ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʦʡʩʪʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʘʙʣʠʮʘʭ. ʇʘʨʘʤʝʪʨʳ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʭʨʘʥʠʪʩʷ ʚʦ ʚʩʪʨʦʝʥʥʦʡ ʩʧʨʘʚʦʯʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ.  

ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʝʥʥʳʭ 

ʚʩʪʨʦʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ɹɼʉ), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ (Siemens, Schneider-Electric, ABB ʠ ʪ.ʜ.). ʂʘʢ 

ʧʨʘʚʠʣʦ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʚʩʝʛʦ, ʢʦʛʜʘ-ʣʠʙʦ ʠ ʛʜʝ-

ʣʠʙʦ ʚʳʧʫʩʢʘʚʰʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʜʦ ʩʦʟʜʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ (ʠʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʩʦʟʜʘʥʠʷ) ʬʦʨʤʠʨʫʝʪʩʷ ɹɼʉ ʪʦʣʴʢʦ ʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʠʣʠ ʨʘʩʯʝʪʝ. ɹʘʟʳ 

ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʢʨʳʪʳ ʢʘʢ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʧʦʣʥʝʥʠʷ 

ʜʘʥʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʧʝʨʝʢʘʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʠʤʝʶʱʠʭʩʷ ʛʣʦʙʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ 

ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʇʨʝʜʫʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ɹɼʉ ʥʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʤʝʶʱʠʭʩʷ ʚ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʉʩʳʣʢʠ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʟ ʩʧʨʘʚʦʯʥʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʷʟʘʥʳ ʢ ʢʘʪʘʣʦʛʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʠʥʷʪʳʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʢʩʪʦʚʳʝ ʬʦʨʤʘʪʳ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ.  

ɺʚʝʜʝʥʥʘʷ ʠʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʭʨʘʥʷʪʩʷ ʚ ʝʜʠʥʦʡ ʙʘʟʝ 

ʜʘʥʥʳʭ ʤʦʜʝʣʠ (ɹɼʄ) ʠ ʚʳʚʦʜʷʪʩʷ ʥʘ ʵʢʨʘʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʝ ʦʢʥʘ, ʢʘʢ ʚ ʪʘʙʣʠʯʥʦʤ, ʪʘʢ ʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʚʩʝʛʜʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʭʝʤʳ ʩʝʪʠ ʠ ʝʝ ʨʘʩʯʝʪʥʦʡ 

ʤʦʜʝʣʠ. ʇʨʠ ʵʪʦʤ ʠʟʦʙʨʘʞʝʥʠʝ ʩʭʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʦ ʥʘ ʚʠʟʫʘʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʦʜʩʭʝʤʳ (ʩʪʨʘʥʠʮʳ - ʣʠʩʪʳ) ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʜʠʥʩʪʚʘ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ.  



ʊʘʙʣʠʮʳ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ ʤʦʛʫʪ ʧʦʩʪʦʷʥʥʦ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʠ ʥʝ ʧʝʨʝʢʨʳʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩʭʝʤʳ. ʇʨʠ ʨʘʙʦʪʝ ʩ 

ʛʨʘʬʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʚʦʟʤʦʞʝʥ ʧʨʦʩʤʦʪʨ ʣʶʙʦʛʦ ʫʯʘʩʪʢʘ ʩʭʝʤʳ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʈʘʟʤʝʨ ʩʭʝʤʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʤʝʨʝ ʚʚʦʜʘ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ 

ʧʨʦʩʤʦʪʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʩʨʝʜʩʪʚʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʦʢʨʫʪʢʠ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, 

ʩʚʦʡʩʪʚʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʜʘʢʪʦʨʘʤ.  
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