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ɺʚʝʜʝʥʠʝ 
ʅʘʩʪʦʷʱʠʡ ʦʪʯʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʝʨʩʦʥʘʣʦʤ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʟʣʦʚ ʉʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʉʇɼ) ʉʆ ʈɸʅ ʚ 2010 ʛ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʵʪʠʭ ʨʘʙʦʪ ʪʨʘʜʠʮʠʦʥʥʦ ʦʧʨʝʜʝʣʷʶʪ ʨʫʙʨʠʢʘʮʠʶ ʆʪʯʝʪʘ. ʕʪʦ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʉʇɼ ʉʆ ʈɸʅ, ʨʘʟʚʠʪʠʶ 

ʩʝʨʚʠʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ, ʧʦʜʜʝʨʞʢʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʣʫʞʙ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʩʪʘʪʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʩʣʫʞʙ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʦʜʜʝʨʞʢʠ ʘʜʨʝʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ, ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ.  

ɺʘʞʥʝʡʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʇʨʦʛʨʘʤʤʳ ʚ 2010 ʛ. ʜʣʷ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʈɸʅ ʚ ʮʝʣʦʤ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʉʆ ʈɸʅ ʩʪʘʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʝʞʥʝʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, 

ʦʙʝʩʧʝʯʝʥʥʦʝ ʟʘ ʩʯʝʪ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʳʙʦʨʫ ʩʝʪʝʚʳʭ ʧʨʦʚʘʡʜʝʨʦʚ (ʈʠʩʫʥʦʢ 1).  

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʰʠʨʝʥʠʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʉʇɼ ʉʆ ʈɸʅ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2009 ʛ. 

 

ʊʘʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʦʚʣʝʢʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʉʇɼ ʠ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʰʫʶ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʝʨʚʠʩʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʉʇɼ ʧʨʦʮʝʩʩʦʚ.  

ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʨʘʟʚʠʪʠʠ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʝʨʚʠʩʦʚ ï ʩʠʩʪʝʤʳ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʠ ʮʠʬʨʦʚʦʡ ʪʝʣʝʬʦʥʠʠ.  

ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʜʣʷ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʧʦʣʫʯʠʣʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘ ʩʯʝʪ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʦʧʝʨʘʪʠʚʥʳʤ ʠ ʘʨʭʠʚʥʳʤ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ (ʩʧʫʪʥʠʢʦʚʦʛʦ) 

ʟʦʥʜʠʨʦʚʘʥʠʷ, ʨʘʟʤʝʱʘʝʤʳʤ ʚ ʩʠʩʪʝʤʘʭ ʭʨʘʥʝʥʠʷ ʀɺʊ ʉʆ ʈɸʅ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʨʧʦʨʘʪʠʚʥʘʷ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʟʘʢʫʧʢʘ ʫʩʣʫʛ ʩʚʷʟʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʉʇɼ ʧʦʟʚʦʣʠʣʘ ʥʝ ʪʦʣʴʢʦ ʚʧʝʨʚʳʝ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʟʘʧʨʦʩʳ 

ʘʙʦʥʝʥʪʦʚ ʉʇɼ ʧʦ ʜʦʩʪʫʧʫ ʢ ʨʝʩʫʨʩʘʤ ʀʥʪʝʨʥʝʪ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʚ ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ, 

WEB-ʪʨʘʥʩʣʷʮʠʡ ʟʥʘʯʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʉʆ ʈɸʅ, IP-ʪʝʣʝʬʦʥʠʠ ʠ ʪ.ʧ.  
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ɺ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ ʦʧʪʦʚʦʣʦʢʦʥʥʳʤ ʢʘʥʘʣʘʤ 

ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ ʩʚʷʟʴ ʩ ʗʢʫʪʩʢʠʤ ʥʘʫʯʥʳʤ ʮʝʥʪʨʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʝʥʳ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʂʝʤʝʨʦʚʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ, ʢ ʉʇɼ ʧʦʜʢʣʶʯʝʥʘ 

ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ ʀɺʕʇ ʉʆ ʈɸʅ (ʛ. ɹʘʨʥʘʫʣ). ʀʥʩʪʠʪʫʪʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʛ.ʛ. ɹʠʡʩʢʝ, 

ʂʳʟʳʣʝ ʠ ʏʠʪʝ, ʚʳʜʝʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʦʚ ʧʦ ʘʨʝʥʜʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. ɼʦ ʢʦʥʮʘ ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʉʇɼ ʚ ʛ. ɹʘʨʥʘʫʣʝ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ 

ʫʜʘʣʝʥʥʳʤ ʦʪ ʀɺʕʇ ʉʆ ʈɸʅ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʠʡ, ʧʨʝʜʧʨʠʥʷʪʳʭ ʢʦʦʨʜʠʥʘʪʦʨʘʤʠ ʇʨʦʛʨʘʤʤʳ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʳʭ 

ʮʝʥʪʨʘʭ, ʫʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ 

ʂʨʘʩʥʦʷʨʩʢʦʤ, ʀʨʢʫʪʩʢʦʤ, ʂʝʤʝʨʦʚʩʢʦʤ, ʊʦʤʩʢʦʤ ʅʎ ʉʆ ʈɸʅ.  

ʆʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʜʦʩʪʠʛʥʫʪʳ ʚ ʨʘʙʦʪʝ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʨʘʩʰʠʨʝʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ (ʉʍɼ), ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʩʦʩʪʘʚʝ ʉʇɼ ʉʆ 

ʈɸʅ ʥʘʨʘʩʪʘʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʦʢʦʚ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʚʝʜʝʥʠʷ ʚ ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʫʥʠʢʘʣʴʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠ ʪ.ʧ. ʅʘʨʷʜʫ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʉʍɼ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ (ʀɺʊ ʉʆ ʈɸʅ), ʩʦʟʜʘʥʳ ʠ ʚʚʝʜʝʥʳ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠʩʪʝʤʳ ʚ ʋʣʘʥ-ʋʜʵ, ʂʝʤʝʨʦʚʦ, ʀʨʢʫʪʩʢʝ ʠ ʜʨ.  

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʉʇɼ ʉʆ ʈɸʅ, ʢʦʪʦʨʦʝ ʯʘʩʪʠʯʥʦ ʠʩʯʝʨʧʘʣʦ ʨʝʩʫʨʩ ʩʚʦʝʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʥʘʨʘʱʠʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʇɼ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ 

ʥʘʨʘʱʠʚʘʥʠʷ ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʯʘʩʪʠ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʉʇɼ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʝʨʝʥʮʠʷʤʠ ʠ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʪʦʢʦʚ.  

ʆʙʱʝʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʧʦʣʫʯʘʝʤʦʝ ʦʪ ʇʨʝʟʠʜʠʫʤʘ ʉʆ ʈɸʅ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ 

ʧʦʜʜʝʨʞʢʝ ʠ ʨʘʟʚʠʪʠʶ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʨʝʜʩʪʚ ʉʠʙʠʨʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʈɸʅ, ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʨʘʩʧʨʝʜʝʣʷʣʦʩʴ ʚ ʧʨʦʧʦʨʮʠʷʭ (ʈʠʩʫʥʦʢ 2), ʤʘʣʦ 

ʦʪʣʠʯʘʚʰʠʭʩʷ ʦʪ ʧʨʠʥʷʪʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ (58%) ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʥʘ 

ʦʧʣʘʪʫ ʢʘʥʘʣʦʚ, ʘʨʝʥʜʫʝʤʳʭ ʫ ʚʥʝʰʥʠʭ ʧʨʦʚʘʡʜʝʨʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʆʪʜʝʣʝʥʠʷ.  

ʍʘʨʘʢʪʝʨ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʟʘʨʧʣʘʪʫ, 

ʧʨʦʯʠʝ ʨʘʩʭʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʠʤʫʱʝʩʪʚʘ ʠ ʟʘʢʫʧʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʅʦʚʦʩʠʙʠʨʩʢʦʤʫ ʥʘʫʯʥʦʤʫ ʮʝʥʪʨʫ ʉʆ ʈɸʅ ʚʳʜʝʣʝʥʘ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʦʙʲʝʤʘ (ʈʠʩʫʥʦʢ 3, 

ʈʠʩʫʥʦʢ 4). ʇʨʝʜʫʩʤʦʪʨʝʥʥʳʡ ʧʣʘʥʦʤ ʨʝʟʝʨʚ ʧʦʟʚʦʣʠʣ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʂʦʥʢʫʨʩ ʩʘʡʪʦʚ ʉʆ 

ʈɸʅ, ʠʟʣʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. 

ʉʇɼ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʝʤʥʦʛʠʭ ʥʳʥʝ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʉʆ ʈɸʅ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʥʘʜʝʞʥʘʷ ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ 

ʮʝʣʦʩʪʥʦʩʪʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʌʘʢʪʠʯʝʩʢʠ ʉʇɼ ʉʆ ʈɸʅ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʎʝʥʪʨʦʤ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʎʂʇ), ʫʩʣʫʛʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʉʆ ʈɸʅ, ʩʦʪʨʫʜʥʠʢʠ ʠʥʩʪʠʪʫʪʦʚ ʠ 

ʫʯʨʝʞʜʝʥʠʡ ʚʩʝʭ ʜʦʣʞʥʦʩʪʝʡ, ʩʪʝʧʝʥʝʡ ʠ ʟʚʘʥʠʡ.  

 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʩʦʜʝʨʞʘʥʠʝ ʥʘʩʪʦʷʱʝʛʦ ʦʪʯʝʪʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʦ ʧʦ 

ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʙʦʪʳ ʇʨʦʛʨʘʤʤʳ, ʘ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʨʘʟʜʝʣʘ ʠʟʣʘʛʘʶʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʦʪʯʝʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʂʦʦʨʜʠʥʘʪʦʨʘʤʠ. ɿʘʚʝʨʰʘʶʱʠʝ ʨʘʟʜʝʣʳ ʩʦʜʝʨʞʘʪ ʧʨʝʜʣʘʛʘʝʤʳʝ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʥʘʫʯʥʳʤʠ ʮʝʥʪʨʘʤʠ ʧʣʘʥʳ ʨʘʙʦʪ ʥʘ 2011 ʛ. ʠ ʧʝʨʝʯʝʥʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʫʯʘʩʪʥʠʢʘʤʠ ʦʩʝʥʥʝʛʦ ʟʘʩʝʜʘʥʠʷ ʅʘʫʯʥʦ-

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʧʨʦʛʨʘʤʤʳ (ʀɺʕʇ ʉʆ ʈɸʅ, ɹʘʨʥʘʫʣ, 22 ʩʝʥʪʷʙʨʷ 2010 ʛ.). 
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ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ çʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 

ʨʝʩʫʨʩʳ ʉʆ ʈɸʅè ʚ 2010 ʛ. ʧʦ ʩʪʘʪʴʷʤ ʨʘʩʭʦʜʦʚ. 

 
ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ çʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 

ʨʝʩʫʨʩʳ ʉʆ ʈɸʅè ʚ 2010 ʛ. ʧʦ ʅʦʚʦʩʠʙʠʨʩʢʦʤʫ ʥʘʫʯʥʦʤʫ ʮʝʥʪʨʫ ʉʆ ʈɸʅ ʠ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʉʆ ʈɸʅ. 

 

 
ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ çʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 

ʨʝʩʫʨʩʳ ʉʆ ʈɸʅè ʚ 2010 ʛ. ʧʦ ʨʝʛʠʦʥʘʣʴʥʳʤ ʥʘʫʯʥʳʤ ʮʝʥʪʨʘʤ ʉʆ ʈɸʅ. 
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ʈʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ, ʛ. ɹʘʨʥʘʫʣ 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʀɺʕʇ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʀɺʕʇ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʢʘʥʘʣʘ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʀɺʕʇ ʢ ʉʇɼ ʉʆ ʈɸʅ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʤʝʱʝʥʠʡ ɸʢʪʦʚʦʛʦ ʟʘʣʘ, ʢʘʙʠʥʝʪʘ ʜʠʨʝʢʪʦʨʘ ʠ ʙʠʙʣʠʦʪʝʢʠ ʚʥʝʰʥʠʤʠ IP 

ʘʜʨʝʩʘʤʠ ʠʟʤʝʥʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʃɺʉ. ʇʨʠʦʙʨʝʪʝʥʦ 3 ʥʝʙʦʣʴʰʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʠ 

ʧʦʣʫʯʝʥ 1 ʤʘʨʰʨʫʪʠʟʘʪʦʨ CISCO. ʉʦʟʜʘʥʘ ʠ ʚʚʝʜʝʥʘ ʚ ʜʝʡʩʪʚʠʝ ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ ʧʣʘʥʦʚʦ-

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʦʪʜʝʣʘ ʀɺʕʇ ʩ ʚʚʦʜʦʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʳʜʝʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ. 

ɹʫʨʷʪʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʋʣʘʥ-ʋʜ ɻ

ɺ ʭʦʜʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ɹʅʎ ʉʆ 

ʈɸʅ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: 

¶ ʈʘʟʤʝʱʝʥʠʝ, ʫʩʪʘʥʦʚʢʘ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʝʨʚʝʨʦʚ, ʬʘʡʣʦʚʦʛʦ ʩʝʪʝʚʦʛʦ ʭʨʘʥʠʣʠʱʘ;  

¶ ʇʝʨʝʢʣʘʜʢʘ, ʫʜʘʣʝʥʠʝ ʠ ʤʦʥʪʘʞ ʥʦʚʳʭ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʚʦʜʦʚ ʚ ʢʘʙʝʣʴʥʳʝ 
ʢʦʨʦʙʘ; 

¶ ʋʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠ ʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʥʝʫʧʨʘʚʣʷʝʤʳʭ ʢʦʤʤʫʪʘʪʦʨʦʚ ʩ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ 10/100Mb, ʥʘ ʫʧʨʘʚʣʷʝʤʳʝ ʢʦʤʤʫʪʘʪʦʨʳ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʩ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ 100/1000Mb ʚ ʫʟʣʦʚʳʭ ʪʦʯʢʘʭ ʩʝʪʠ;  

¶ ʇʨʦʢʣʘʜʢʘ ʦʧʪʦʚʦʣʦʢʦʥʥʦʛʦ ʢʘʙʝʣʷ ʤʝʞʜʫ ʢʦʤʤʫʪʘʪʦʨʘʤʠ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʠ 
ʮʝʥʪʨʘʣʴʥʳʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ ʪʘʤ, ʛʜʝ ʥʝʣʴʟʷ ʦʙʝʩʧʝʯʠʪʴ ʩʢʦʨʦʩʪʴ ʚ 1Gb ʤʝʞʜʫ 

ʢʦʤʤʫʪʘʪʦʨʘʤʠ ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ.  

ʀʨʢʫʪʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʧʪʦʚʦʣʦʢʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʀʀɺʉ; ʇʨʦʢʣʘʜʢʘ ʣʠʥʠʠ ʩʚʷʟʠ 

çʉʂʎ ï ʎʋʉè. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʢʘʜʝʤʛʦʨʦʜʢʘ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʘʷ ʦʧʪʦʚʦʣʦʢʦʥʥʘʷ ʩʝʪʴ ʩʚʷʟʠ, 

ʦʙʲʝʜʠʥʠʚʰʘʷ ʃɺʉ ʚʩʝʭ ʀʥʩʪʠʪʫʪʦʚ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʀʅʎ ʉʆ ʈɸʅ ʠ ʫʯʠʪʳʚʘʶʱʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʦʜʥʦʛʦ ʣʶʙʦʛʦ ʫʯʘʩʪʢʘ ʪʨʘʩʩʳ 

(ʈʠʩʫʥʦʢ 5.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʭʦʜʘ ʦʪ ʩʪʘʨʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʦʜʦʚ. ɺ ʦʪʯʝʪʥʦʤ 2010 ʛ., ʧʦ ʤʝʨʝ 

ʛʦʪʦʚʥʦʩʪʠ ʀʥʩʪʠʪʫʪʦʚ ʢ ʥʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 1Gbit/sec ʥʘ 

ʫʨʦʚʥʝ ʜʦʩʪʫʧʘ ʧʦʜʢʣʶʯʝʥʳ: ʀɼʉʊʋ ʉʆ ʈɸʅ, ʀʉɿʌ ʉʆ ʈɸʅ, ʃʀʅ ʉʆ ʈɸʅ, ʀʉʕʄ ʉʆ 

ʈɸʅ, ʀɻ ʉʆ ʈɸʅ, ʀɻʍ ʉʆ ʈɸʅ.  

ɺʥʫʪʨʠ ʟʜʘʥʠʷ ʀɼʉʊʋ ʉʆ ʈɸʅ ʧʨʦʣʦʞʝʥʘ ʦʧʪʦʚʦʣʦʢʦʥʥʘʷ ʣʠʥʠʷ ʩʚʷʟʠ çʎʋʉ 

(ʮʝʥʪʨʘʣʴʥʳʡ ʫʟʝʣ ʩʚʷʟʠ) ï ʉʂʎ (ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʡ ʮʝʥʪʨ)è, ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʢ 

ʢʣʘʩʪʝʨʘʤ ʉʂʎ ʧʦ ʪʝʭʥʦʣʦʛʠʠ FiberChannel, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʜʦ 4.25 Gbit/sec. 

ɺ ʦʪʯʝʪʥʦʤ ʛʦʜʫ ʚʥʝʰʥʠʡ ʢʘʥʘʣ ʜʦʩʪʫʧʘ ʚ ʧʫʙʣʠʯʥʳʡ ʀʥʪʝʨʥʝʪ ʙʳʣ ʨʘʩʰʠʨʝʥ ʩ 40 

ʜʦ 80 Mbit/sec., ʯʪʦ ʧʨʠ ʪʝʢʫʱʠʭ ʦʙʲʝʤʘʭ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʧʝʨʚʳʝ ʦʙʝʩʧʝʯʠʣʦ 

ʢʦʤʬʦʨʪʥʫʶ ʨʘʙʦʪʫ ʚ ʉʝʪʠ ʚʩʝʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʀʀɺʉ ʀʨʅʆʂ. ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʨʘʬʠʢʘ ʚ ʤʦʤʝʥʪʳ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʚʥʝʰʥʠʡ ʢʘʥʘʣ, ʥʘ ʛʨʘʥʠʯʥʦʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʝ 

ʨʝʘʣʠʟʦʚʘʥʘ ʧʦʣʠʪʠʢʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʧʦʣʦʩ. 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʣʘʙʦʪʦʯʥʳʭ ʢʘʙʝʣʴʥʳʭ ʩʠʩʪʝʤ ʎʋʉ; ʋʩʪʘʥʦʚʢʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʘʚʘʨʠʡʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʝʨʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʅʘ ʮʝʥʪʨʘʣʴʥʦʤ ʫʟʣʝ ʩʚʷʟʠ ʧʨʦʠʟʚʝʜʝʥʘ ʟʘʤʝʥʘ ʩʪʘʨʦʡ ʥʘʧʦʣʴʥʦʡ ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʥʦʚʫʶ ʥʘʚʝʩʥʫʶ (ʈʠʩʫʥʦʢ 6), ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥʘ 
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ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʟʣʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ï 

ʫʜʦʙʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʤʦʥʪʘʞʘ ʩʣʘʙʦʪʦʯʥʳʭ ʢʘʙʝʣʝʡ ʠ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʫʟʣʘʤ ʩʚʷʟʠ. ʊʘʢʞʝ ʥʦʚʘʷ ʢʘʙʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʎʋʉ ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʰʢʘʬʦʚ. 

 

 
ʈʠʩʫʥʦʢ 5. ʅʦʚʘʷ ʩʝʪʴ ʩʚʷʟʠ ʀʀɺʉ ʀʨʅʆʂ 

 

ɺ ʦʜʥʦʡ ʠʟ ʩʝʨʚʝʨʥʳʭ ʩʪʦʝʢ ʎʋʉ ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʥʩʦʣʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʘʚʘʨʠʡʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʝʨʥʳʤ ʠ ʩʝʪʝʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ATEN CL5716MR (ʈʠʩʫʥʦʢ 

7) ʥʘ 16 ʧʦʨʪʦʚ, ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʦʡ - ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤ ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʫʟʣʘ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʦʩʪʫʧ ʢ ʥʝʤʫ ʧʦ ʩʝʪʠ  

ʧʦ  ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  
 

   
ʈʠʩʫʥʦʢ 6. ʂʉ ʎʋʉ 

 

ʂʦʥʩʦʣʴ, ʩʪʘʮʠʦʥʘʨʥʦ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʰʢʘʬ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʩʚʦʠʭ ʵʢʨʘʥʘ, ʢʣʘʚʠʘʪʫʨʳ ʠ ʤʳʰʠ ʢ 16 

ʫʩʪʨʦʡʩʪʚʘʤ (ʩʝʨʚʝʨʘʤ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʫʧʨʘʚʣʷʪʴ ʵʪʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʤʦʤʝʥʪʘ ʠʭ çʭʦʣʦʜʥʦʛʦè ʩʪʘʨʪʘ, ʠʩʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʜʝʤʦʥʪʘʞʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʩʪʦʡʢʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʷ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʰʠʭ ʧʨʦʙʣʝʤ. ʂʦʥʩʦʣʴ, ʪʘʢʞʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ 512 ʝʜʠʥʠʮ.  
 

 

 
ʈʠʩʫʥʦʢ 7. ʂʦʥʩʦʣʴ ʘʚʘʨʠʡʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʝʨʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʂʝʤʝʨʦʚʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʂʝʤʝʨʦʚʦ 

ʈʘʩʰʠʨʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʀʋ ʉʆ ʈɸʅ; ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʢʘʥʘʣʘ ʥʘ 

ʅʦʚʦʩʠʙʠʨʩʢ; ʨʘʩʰʠʨʝʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʢʘʥʘʣʘ ʚ ʀʥʪʝʨʥʝʪ.  

ɺ 2010 ʛ. ʚ ʟʜʘʥʠʠ ʀʥʩʪʠʪʫʪʝ ʫʛʣʷ  ʉʆ ʈɸʅ, ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝ 2 ʵʪʘʞʘ 

ʟʜʘʥʠʷ ʢ ʉʇɼ ʥʘ ʩʢʦʨʦʩʪʠ 2ɻʙʠʪ/ʩ (ʢʦʤʤʫʪʘʪʦʨ DLINK  DES-3250TG), ʦʨʛʘʥʠʟʦʚʘʥ 

ʚʳʜʝʣʝʥʥʳʡ ʢʘʥʘʣ ʚ ʀʥʪʝʨʥʝʪ (ʈʦʩʪʝʣʝʢʦʤ), ʦʙʱʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 10 ʄʙʠʪ/ʩ. 

ʈʘʩʰʠʨʝʥʘ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʣʝʥʥʦʛʦ ʢʘʥʘʣʘ (E-Light Telecom) ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ  ʀʋ ʉʆ ʈɸʅ. 

ʈʘʩʰʠʨʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʉʇɼ ʧʦʟʚʦʣʠʣʦ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʧʘʩʩʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʢʣʶʯʠʪʴ ʢ ʩʝʪʠ ʀʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʉʆ ʈɸʅ, 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʩʣʫʛʠ ʩʚʷʟʠ ʯʝʨʝʟ ʦʜʠʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʫʟʝʣ, 

ʧʨʦʚʦʜʠʪʴ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ ʧʦʟʚʦʣʠʪ 

ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʪʨʘʬʠʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʦʩʥʦʚʥʦʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʀʋ ʉʆ 

ʈɸʅ.  

ʂʨʘʩʥʦʷʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʣʦʢʘʣʴʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ (ʃɺʉ) ʚ ʟʜʘʥʠʠ çʕʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘè ʂʅʎ ʉʆ ʈɸʅ. 

ʇʨʦʝʢʪʥʦ-ʩʤʝʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʧʨʦʝʢʪʫ ʠ ʨʘʙʦʪʳ ʧʦ ʤʦʥʪʘʞʫ ʦʧʣʘʯʠʚʘʣʠʩʴ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʘ çʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʨʝʩʫʨʩʳ 

ʉʆ ʈɸʅè.  

ɹʳʣʦ ʟʘʢʫʧʣʝʥʦ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ:  

¶ ʀɹʇ NeTYS 1000VA,  

¶ ʂʦʤʤʫʪʘʪʦʨ 24ʭ10/100, 2x GigaUTP, 19" DES-1026G .  

¶ ʂʦʤʤʫʪʘʪʦʨ 24-Port 10/100Mbps + 2 1000BASE-T + 2 Combo 1000BASE-T/SFP L2 

MetroEthernet DES-1228/ME.  

 

ʉʦʟʜʘʥʠʝ ʃɺʉ ʧʦʟʚʦʣʷʝʪ: 

¶ ʦʙʲʝʜʠʥʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʝʜʠʥʫʶ ʩʝʪʴ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʠ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʟʣʠʯʥʳʝ ʩʚʝʜʝʥʠʷ; 

¶ ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʦʙʱʠʤ ʙʘʟʘʤ ʜʘʥʥʳʭ. 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ (ʉʂʉ) ʩʪʨʦʠʪʩʷ ʧʦ ʪʦʧʦʣʦʛʠʠ 

çʠʝʨʘʨʭʠʯʝʩʢʘʷ ʟʚʝʟʜʘè ʠ ʩʦʩʪʦʠʪ ʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʠ 

ʧʦʜʩʠʩʪʝʤʳ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ʄʘʛʠʩʪʨʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʩʚʷʟʳʚʘʝʪ ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʫʟʣʳ, 
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ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʩʪʝʥʥʳʭ ʥʠʰʘʭ ʚ ʢʦʨʠʜʦʨʝ ʥʘ ʧʝʨʚʦʤ, ʚʪʦʨʦʤ ʠ ʯʝʪʚʝʨʪʦʤ ʵʪʘʞʘʭ 

(ʈʠʩʫʥʦʢ 8). ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʢʘʙʝʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʩʦʝʜʠʥʷʝʪ ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʫʟʣʳ ʠ 

ʨʘʙʦʯʠʝ ʤʝʩʪʘ. ʅʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 9) ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʳʭ ʪʨʘʩʩ 

ʧʝʨʚʦʛʦ ʵʪʘʞʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʭʝʤʳ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʚʩʝʭ ʧʷʪʠ ʵʪʘʞʘʭ ʟʜʘʥʠʷ. ʈʘʙʦʯʝʝ 

ʤʝʩʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦ-ʧʦʨʪʦʚʫʶ ʢʦʤʤʫʪʘʮʠʦʥʥʫʶ ʨʦʟʝʪʢʫ ʠ ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ 

ʰʥʫʨ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʊʦʯʢʦʡ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʝʡ ʩʝʪʠ Ethernet ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʘʷ ʦʧʪʠʯʝʩʢʘʷ 

ʧʘʥʝʣʴ, ʜʦ ʢʦʪʦʨʦʡ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʦʧʪʠʯʝʩʢʠʡ ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʰʥʫʨ ʦʪ 

ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʫʟʣʘ ʥʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʞʝ. 

 
ʈʠʩʫʥʦʢ 8.ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 
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ʈʠʩʫʥʦʢ 9. ʉʭʝʤʘ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʳʭ ʪʨʘʩʩ ʥʘ ʧʣʘʥʝ ʧʝʨʚʦʛʦ ʵʪʘʞʘ 

 

ɺ 2010 ʛʦʜʫ ʧʨʦʜʦʣʞʝʥ ʧʝʨʝʚʦʜ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʂʅʎ ʉʆ ʈɸʅ 

ʥʘ ʩʢʦʨʦʩʪʴ 1 ɻʙʠʪ/ʩʝʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʣʠʩʴ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʥʘ ʤʝʥʴʰʝʡ 

ʩʢʦʨʦʩʪʠ 100 ʄɹ/ʩʝʢ ʪʦʣʴʢʦ ʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ: ɼʦʤ ʫʯʝʥʳʭ ʂʅʎ ʉʆ ʈɸʅ, ɹʦʣʴʥʠʮʘ ʂʅʎ 

ʉʆ ʈɸʅ ʠ ʀʥʩʪʠʪʫʪ ʙʠʦʬʠʟʠʢʠ ʉʆ ʈɸʅ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʠʭ ʥʝʪ ʛʠʛʘʙʠʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʝʪʠ ʠ ʢʦʥʪʨʦʣʷ ʚʥʝʰʥʝʛʦ ʪʨʘʬʠʢʘ ʧʨʠʦʙʨʝʪʝʥ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ CISCO 2921/K9 (ʢʦʤʧʣʝʢʪʘʮʠʝʡ: w/3 GE, 4 EHWIC, 3 DSP,1 SM, 256 MB 

CF, 512 MB DRAM, IPB). ʇʨʦʜʦʣʞʝʥʳ ʩʦʚʤʝʩʪʥʳʝ ʨʘʙʦʪʳ ʩ ʉʠʙʠʨʩʢʠʤ ʬʝʜʝʨʘʣʴʥʳʤ 

ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʢ ʛʦʨʦʜʩʢʦʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʝʪʠ ʠ cʝʪʠ ʉʌʋ 

ʧʦʜʢʣʶʯʝʥʘ ʛʠʤʥʘʟʠʷ ɸʢʘʜʝʤʛʦʨʦʜʢʘ.  

ʇʨʠʦʙʨʝʪʝʥ ʠʩʪʦʯʥʠʢ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ 5 kVA APC SUA5000RMI5U ʜʣʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʫʟʣʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʰʪʘʪʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʩʝʨʚʠʩʦʚ ʚ ʩʣʫʯʘʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ (ʜʦ 15 ʤʠʥʫʪ) ʦʪʢʣʶʯʝʥʠʡ ʧʠʪʘʥʠʷ. 

ɿʘ ʩʯʝʪ ʧʨʦʚʝʜʝʥʠʷ ʉʠʙʠʨʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʢʦʥʢʫʨʩʘ ʥʘ ʢʘʥʘʣʳ 

ʩʚʷʟʠ ʚ 2010 ʛʦʜʫ ʢʘʥʘʣ ʂʨʘʩʥʦʷʨʩʢ ï ʅʦʚʦʩʠʙʠʨʩʢ ʨʘʩʰʠʨʠʣʩʷ ʚ 2 ʨʘʟʘ ʜʦ 40 ʄʙʠʪ/ʩʝʢ, ʘ 

ʢʘʥʘʣ ʩʚʷʟʠ ʩ ʩʝʪʴʶ ʉʆ ʈɸʅ ï ʜʦ 10 ʄʙʠʪ/ʩʝʢ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʧʦʣʥʘʷ ʧʝʨʝʢʦʥʬʠʛʫʨʘʮʠʷ ʫʟʣʘ ʩʚʷʟʠ ʩ ʧʝʨʝʚʦʜʦʤ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʜʨʫʛʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʨʳʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʥʝ ʠʤʝʣ ʥʫʞʥʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ.  

ʇʨʦʠʟʚʝʜʝʥʦ ʝʞʝʛʦʜʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʣʶʯʝʚʳʭ 

ʩʝʨʚʝʨʦʚ ʠ ʠʭ ʯʘʩʪʠʯʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʘʥʘʣ ʜʦ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʫʩʣʫʛ ʀʥʪʝʨʥʝʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʨʘʙʦʪʳ ʢʨʠʪʠʯʥʳʭ 

ʩʝʨʚʠʩʦʚ (ʧʦʯʪʘ, DNS) ʚ ʩʣʫʯʘʝ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʦʩʥʦʚʥʦʤ ʢʘʥʘʣʝ ʩʚʷʟʠ. 
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ʈʠʩʫʥʦʢ 10. ʆʧʪʦʚʦʣʦʢʦʥʥʘʷ ʩʝʪʴ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʉʆ ʈɸʅ. 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʷʜʨʘ ʉʇɼ ïʎʝʥʪʨʘʣʴʥʦʛʦ ʫʟʣʘ ʩʚʷʟʠ (ʎʋʉ) ʙʳʣʠ 

ʧʨʝʜʧʨʠʥʷʪʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀɺʊ ʉʆ ʈɸʅ (ʈʠʩʫʥʦʢ 11). ʀʪʦʛʦʤ ʵʪʠʭ ʨʘʙʦʪ ʩʪʘʣʦ 

ʚʚʝʜʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʦʛʦ ʟʘʣʘ ʎʋʉ, ʦʩʥʘʱʝʥʥʦʛʦ ʩʘʤʳʤʠ ʩʦʚʨʝʤʝʥʥʘʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʢʣʠʤʘʪ-ʢʦʥʪʨʦʣʷ, ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʪ.ʧ. 

 

  
ʈʠʩʫʥʦʢ 11. ʅʦʚʳʡ ʟʘʣ ʎʋʉ ʉʇɼ ʉʆ ʈɸʅ ʚ ʟʜʘʥʠʠ ʀɺʊ ʉʆ ʈɸʅ (ʩʣʝʚʘ) ʠ ?????? 
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ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʢʦʥʝʯʥʦʛʦ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫ ʘʙʦʥʝʥʪʦʚ  

ʅʅʎ ʉʆ ʈɸʅ 

ɿʘʤʝʥʝʥʳ (ʈʠʩʫʥʦʢ 12) ʫʩʪʘʨʝʚʰʠʝ ʢʦʤʤʫʪʘʪʦʨʳ Cisco WS-C3550 ʥʘ ʙʦʣʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ï Cisco WS-C3750G, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʘʙʦʥʝʥʪʩʢʠʭ 

ʧʦʨʪʦʚ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 1Gbit/s ʠ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʝ ʨʷʜ ʠʥʩʪʠʪʫʪʦʚ ʩʦ 

100Mbit/s ʜʦ 1Gbit/s.  

 

  
ʈʠʩʫʥʦʢ 12. ʉʭʝʤʘ ʟʘʤʝʥʳ ʦʢʦʥʝʯʥʦʛʦ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫ ʘʙʦʥʝʥʪʦʚ  

ʅʅʎ ʉʆ ʈɸʅ (ʩʣʝʚʘ), ʥʘ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ï Cisco WS-C3750G (ʩʧʨʘʚʘ).  
 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ. 

ɺʳʧʦʣʥʝʥʘ ʪʘʢʞʝ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ɺʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʣʘʩʪʝʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʩʝʨʚʝʨʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʩʝʨʚʝʨʥʳʭ ʢʦʤʥʘʪʘʭ, ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʠʣʠ ʧʨʝʚʳʰʝʥʠʷ 

ʧʦʨʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʦʥ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʙʝʟ 

ʧʝʨʝʨʳʚʘ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʧʨʦʩʦʚ.  

ʅʘ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥʘʭ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʙʫʜʫʪ ʨʘʟʤʝʱʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʩʫʨʩʳ  

¶ ɺʝʙ-ʩʝʨʚʝʨʘ ʉʆ ʈɸʅ ʠ ʦʪʜʝʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ 

¶ ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

¶ ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

 ɺʝʙ-ʨʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ñɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠò 

¶ ʊʝʤʘʪʠʯʝʩʢʠʝ ʧʦʨʪʘʣʳ 

¶ ʉʝʪʝʚʳʝ ʩʣʫʞʙʳ 

 ɺʝʙʠʥʘʨʳ  

 ʉʣʫʞʙʳ ʢʘʪʘʣʦʛʦʚ 

 ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʣʫʞʙʳ WMS 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʛʨʠʜ-ʚʳʯʠʩʣʝʥʠʡ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʝʪʝʚʳʤ ʩʠʩʪʝʤʘʤ ʭʨʘʥʝʥʠʷ ʚ ʀɺʊ ʉʆ ʈɸʅ ʫʩʪʘʥʦʚʣʝʥ 

ʥʦʚʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʣʘʩʪʝʨ InfiniBand, ʦʩʥʘʱʝʥʥʳʡ ʰʝʩʪʠʷʜʝʨʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ 

AMD Shanghai, ʤʦʜʫʣʷʤʠ ʧʘʤʷʪʠ InfiniBand DDR. ʂʣʘʩʪʝʨ ʦʙʣʘʜʘʝʪ ʧʠʢʦʚʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 1 Tflops (ʈʠʩʫʥʦʢ 13). 
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ʈʠʩʫʥʦʢ 13. ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ  

ʚ çʨʝʛʠʦʥʝ ʉʆ ʈɸʅè. 
 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ 

ɿʘʚʝʨʰʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʠʭ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 14). ʅʘ ʦʩʥʦʚʝ 

ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ CISCO ʧʦʩʪʨʦʝʥʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʩʝʨʚʝʨʥʘʷ 

ʰʠʥʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʜʢʣʶʯʝʥʦ ʢ 

ʩʠʩʪʝʤʝ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʀɺʊ ʉʆ ʈɸʅ.  

 

 
ʈʠʩʫʥʦʢ 14. ʉʭʝʤʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʩʪʫʧʘʶʱʠʭ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ. 
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ʉʦʟʜʘʥʠʝ ʫʟʣʘ ʉʇɼ ʉʆ ʈɸʅ ʚ ɿʘʧʉʠʙʈʎʇʆɼ  
ɺ 2010 ʛʦʜʫ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʟʣʘ ʉʇɼ ʉʆ ʈɸʅ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʚʳʥʦʩʥʦʛʦ ʧʨʠʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɿʘʧʉʠʙʈʎʇʆɼ, (ʅʦʚʳʡ ʧʦʩʝʣʦʢ). ʋʩʪʘʥʦʚʣʝʥʦ 

ʤʘʨʰʨʫʪʠʟʠʨʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʝʞʜʫ ʩʝʛʤʝʥʪʘʤʠ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ ɿʘʧʉʠʙʈʎʇʆɼ ʠ 

ʩʝʛʤʝʥʪʦʤ ʩʝʪʠ ʦʙʨʘʙʦʪʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʀɺʊ ʉʆ ʈɸʅ (ʈʠʩʫʥʦʢ 15).  

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ ʫʟʣʘ:  

¶ ʧʨʠʝʤ ʧʦʪʦʢʘ ʩʳʨʳʭ ʜʘʥʥʳʭ ʦʪ ʩʧʫʪʥʠʢʦʚʳʭ ʧʨʠʝʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ;  

¶ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʨʝʟʝʨʚʥʦʝ ʭʨʘʥʝʥʠʝ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ;  

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʟʝʨʚʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʙʦʪʢʠ 
ʜʘʥʥʳʭ;  

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʝʨʚʠʩʘ ʜʦʩʪʫʧʘ ʢ ʦʧʝʨʘʪʠʚʥʦʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʜʣʷ ʟʘʜʘʯ ʢʘʣʠʙʨʦʚʢʠ ʜʘʥʥʳʭ.  

 

 
ʈʠʩʫʥʦʢ 15. ʉʭʝʤʘ ʫʟʣʘ ʉʇɼ ʉʆ ʈɸʅ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʳʥʦʩʥʦʛʦ ʧʨʠʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɿʘʧʉʠʙʈʎʇʆɼ. 

 

ʆʤʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʆʤʩʢ 

ʈʘʟʚʠʪʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʝʜʠʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʆʅʎ ʉʆ ʈɸʅ (ʢʘʢ ʯʘʩʪʠ ʉʇɼ ʉʆ ʈɸʅ ʚ ʛ. ʆʤʩʢʝ) ʠ ɺʋɿʦʚ ʛ. 

ʆʤʩʢʘ.  

ʆʩʥʦʚʫ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʆʂʅʆ ʩʦʩʪʘʚʣʷʶʪ ʙʘʟʦʚʳʝ ʫʟʣʳ (ɹʋ):  

¶ ʎʋʉ (ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ) ʚ ʆʌ ʀʄ;  

¶ ʋʟʝʣ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʎʝʥʪʨʝ ʧʦ ʩʚʷʟʷʤ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ;  

¶ ʋʟʝʣ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʆʅʎ ʉʆ ʈɸʅ ʠ  

¶ ʜʚʘ ʋʟʣʘ (ʫʣ. ʅʝʬʪʝʟʘʚʦʜʩʢʘʷ, 54 ʠ ʫʣ. 5 ʂʦʨʜʥʘʷ, 29 ï ɹ5) ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʦʙʣʝʤ 

ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʉʆ ʈɸʅ;  

¶ ʂ ɹʋ5 ʥʘ ʫʣ. 5-ʘʷ ʂʦʨʜʥʘʷ ʚʠʪʦʡ ʧʘʨʦʡ ʧʦʜʢʣʶʯʝʥ ʆʤʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ 

ʬʠʟʠʢʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ.  

ɺ ʧʣʘʥʘʭ ʥʘ 2010ʛ. ʙʳʣʦ ʥʘʤʝʯʝʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʧʦʜʢʣʶʯʝʥʠʠ ʟʜʘʥʠʷ 

ʇʨʝʟʠʜʠʫʤʘ ʆʅʎ (ʧʨʦʩʧʝʢʪ ʄʘʨʢʩʘ, 15) ʢ ʎʋʉ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʩʦʟʜʘʥʠʝ ʦʧʪʦʚʦʣʦʢʦʥʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ (ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʪʚʝʯʘʶʱʝʡ ʧʣʘʥʘʤ 

ʨʘʟʚʠʪʠʷ ʉʇɼ ʉʆ ʈɸʅ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʘʭ) ʤʝʞʜʫ ʎʋʉ ʠ ʋʟʣʦʤ (ɹʇ) ʥʘ ʧʨʦʩʧʝʢʪʝ 

ʄʘʨʢʩʘ, 15 ʚ ʢʘʯʝʩʪʚʝ ʚʨʝʤʝʥʥʦʛʦ ʚʳʙʨʘʥ ʚʘʨʠʘʥʪ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʨʘʜʠʦʢʘʥʘʣʘ 
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ɿɸʆ "ʆʤʩʢ-ʀʥʬʦ". ʇʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʪʦʛʦ ʢʘʥʘʣʘ ʢ ʩʝʥʪʷʙʨʶ 2010 ʛʦʜʘ ʙʳʣʦ ʫʞʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʞʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʆʙ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠ ʨʝʯʠ ʠʟ-ʟʘ ʯʘʩʪʦʡ (ʘ ʧʦʨʦʡ ʠ ʜʣʠʪʝʣʴʥʦʡ) ʧʦʪʝʨʠ ʧʘʢʝʪʦʚ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʂʉ ʆʂʅʆ ʷʚʣʷʶʪʩʷ ʚʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʆʅʎ: 

¶ ʇʨʝʟʠʜʠʫʤ ʆʤʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʉʆ ʈɸʅ; 

¶ ʎʝʥʪʨʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʉʆ ʈɸʅ; 

¶ ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʉʆ ʈɸʅ; 

¶ ʆʤʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʠʤ. ɸ.ɺ.ʈʞʘʥʦʚʘ ʉʆ ʈɸʅ; 

¶ ʆʤʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ʉ.ʃ. ʉʦʙʦʣʝʚʘ ʉʆ ʈɸʅ; 

¶ ʆʤʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʘʨʭʝʦʣʦʛʠʠ ʠ ʵʪʥʦʛʨʘʬʠʠ ʉʆ ʈɸʅ; 

¶ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʀʕʆʇʇ ʉʆ ʈɸʅ. 

ɺ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʭʦʜʠʪ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʷ ʢʫʣʴʪʫʨʳ, 

ʦʙʨʘʟʦʚʘʥʠʷ ʆʤʩʢʘ.  

ʈʘʙʦʪʘ ʚ 2010ʛ. ʧʨʦʜʦʣʞʘʣʦʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʂʉ ʆʂʅʆ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʂʉ 

ʆʂʅʆ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʫʟʣʦʚ ʩʝʪʠ ʚʳʧʦʣʥʷʣʠʩʴ 

ʩʠʣʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʆʌ ʀʄ ʉʆ ʈɸʅ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʨʢ ʩʝʨʚʝʨʦʚ ʚ ʎʝʥʪʨʝ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʠ (ʎʋʉ ʆʅʎ ʉʆ ʈɸʅ) ʥʫʞʜʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʥʦʚʣʝʥʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪ, ʧʨʦʚʝʜʸʥʥʳʭ ʚ 2010 ʛʦʜʫ, ʧʦ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʫʟʣʦʚ ʩʝʪʠ ʆʅʎ 

ʉʆ ʈɸʅ ʧʦʚʳʩʠʣʦʩʴ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʚʳʧʦʣʥʝʥ ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʫʶ ʩʭʝʤʫ ʧʦʣʫʯʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʢʘʥʘʣʦʚ (ʈʠʩʫʥʦʢ 16). ʈʝʘʣʠʟʦʚʘʥʘ ʩʭʝʤʘ ʩ ʜʚʫʤʷ ʧʦʪʦʢʘʤʠ: 

¶ ʈʦʩʪʝʣʝʢʦʤ - Internet (30 ʄʙʠʪ/ʩ),  

¶ VPN ʆʅʎ ʠ ʅʅʎ ʉʆ ʈɸʅ (10ʄʙʠʪ/ʩ). 

 

 
ʈʠʩʫʥʦʢ 16. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʎʋʉ ʢ ʚʥʝʰʥʠʤ ʢʘʥʘʣʘʤ 

 

ʇʝʨʝʭʦʜ ʥʘ ʥʦʚʫʶ ʩʭʝʤʫ ʧʦʜʢʣʶʯʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʙʳʣ ʚʳʧʦʣʥʝʥ ʆɸʆ 

çʉʠʙʠʨʴʪʝʣʝʢʦʤʦʤè ʩʦʚʤʝʩʪʥʦ ʩ ʆɸʆ çʈʦʩʪʝʣʝʢʦʤè. ɼʦʛʦʚʦʨ ʩ ʆʤʩʢʠʤ ʬʠʣʠʘʣʦʤ ʬʠʨʤʳ 

çɸʚʘʥʪʝʣè ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʧʨʷʤʦ ʜʦ ʎʋʉ ʆʅʎ ʉʆ ʈɸʅ ʢʘʥʘʣʳ çʈʦʩʪʝʣʝʢʦʤʘè 

ʚʥʝʰʥʝʡ ʢʦʥʥʝʢʪʠʚʥʦʩʪʠ (30 ʠ 10 ʄʙʠʪ/ʩʝʢ). ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʘʥʘʣʝ çɸʚʘʥʪʝʣè, ʢʦʪʦʨʳʡ 

ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʢ ʨʝʟʝʨʚʥʳʡ (ʘʚʘʨʠʡʥʳʡ) ʧʨʠ ʥʝʧʦʣʘʜʢʘʭ ʥʘ ʢʘʥʘʣʘʭ 
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ʉʠʥʪʝʨʨʳ, ʚ ʵʪʦʤ ʛʦʜʫ ʧʦʩʣʝ 01.04.2010 ʛ. ʦʪʧʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʢʘʥʘʣ ʪʘʢʞʝ ʨʘʙʦʪʘʝʪ 

ʯʝʨʝʟ çʈʦʩʪʝʣʝʢʦʤè.  

ɺ ʩʚʷʟʠ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʥʦʚʦʡ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʟʤʝʥʝʥʠʶ  

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ ʩʝʪʠ ʂʉ ʆʂʅʆ, ʧʝʨʝʘʜʨʝʩʘʮʠʠ ʥʘ ʫʟʣʘʭ ʠ ʚ ʢʣʠʝʥʪʩʢʠʭ ʩʝʪʷʭ. ɹʳʣʠ 

ʩʫʝɦʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʳ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʜʣʷ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ ʆʅʎ.  

ʊʦʤʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʊʦʤʩʢ 

ɺ 2010 ʛʦʜʫ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʪʦʧʦʣʦʛʠʷ ʢʘʙʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ 

ʙʳʣʦ ʧʦʩʪʨʦʝʥʠʝ ʢʘʙʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʝʞʜʫ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʊʅʎ ʉʆ 

ʈɸʅ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʠʟʙʳʪʦʯʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʦ 

ʧʦʩʪʨʦʝʥʠʝ ʢʦʣʴʮʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʥʘʜʝʞʥʦʩʪʴ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʚ ʊʅʎ ʉʆ ʈɸʅ. 

ɿʘʧʫʱʝʥʳ 1ɻʙʠʪ/ʩʝʢ ʢʘʥʘʣʳ ʩʚʷʟʠ  ʊʅʎ ï ʊɻʋ (ʊʇʋ ʠ ʊʋʉʋʈ) ʜʣʷ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʊʦʤʩʢʦʛʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʙʱʘʷ ʩʭʝʤʘ 

ʧʦʜʢʣʶʯʝʥʠʷ ʉʇɼ ʊʅʎ ʉʆ ʈɸʅ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʝʪʠ ʠ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʉʇɼ ʉʆ ʈɸʅ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 17). 

 
ʈʠʩʫʥʦʢ 17. ʉʭʝʤʘ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʊʦʤʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʉʆ ʈɸʅ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʇɼ ʊʅʎ ʉʆ ʈɸʅ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʥʦʚʳʡ ʢʣʘʩʩ 

ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ çʞʠʚʫʯʝʩʪʠè ʦʩʦʙʦ ʢʨʠʪʠʯʝʩʢʠʭ ʛʦʨʦʜʩʢʠʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʝʜʳʜʫʱʠʝ ʦʪʯʝʪʥʳʝ ʧʝʨʠʦʜʳ ʙʳʣʦ ʧʦʪʨʘʯʝʥʦ ʤʥʦʛʦ ʩʠʣ ʥʘ ʧʦʩʪʨʦʝʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʜʦ ʛʦʨʦʜʩʢʠʭ ʩʝʪʝʡ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ 

ʢʘʥʘʣʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʘʥʥʦʩʪʴ ʩ ʫʟʢʠʤ ʥʘʙʦʨʦʤ ʩʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʚʘʡʜʝʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʧʝʮʠʬʠʢʘ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ BGP ʥʝ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʥʘʩʪʨʘʠʚʘʪʴ 
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ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʜʦ ʥʘʰʠʭ ʩʝʪʝʡ ʜʣʷ AS, ʥʝ ʠʤʝʶʱʠʭ (ʧʦʪʝʨʷʚʰʠʭ ʚ ʩʣʫʯʘʝ 

ʘʚʘʨʠʠ) ʧʨʷʤʳʭ ʩʚʷʟʝʡ ʩ ʥʘʰʝʡ AS.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʣʠʙʦ ʧʦʩʪʨʦʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʛʦʨʦʜʩʢʠʭ ʢʘʥʘʣʦʚ, ʣʠʙʦ ʫʩʪʘʥʦʚʢʦʡ ʠ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʦʡ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʩʝʨʚʝʨʘ ʪʫʥʥʝʣʝʡ,  ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʛʨʘʮʠʝʡ ʝʛʦ ʚ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʩʝʪʠ ʊʅʎ ʉʆ ʈɸʅ. ʅʘ ʩʝʨʚʝʨʝ ʧʦʜʥʷʪʦ ʥʝʩʢʦʣʴʢʦ ʪʫʥʥʝʣʝʡ, ʯʝʨʝʟ ʨʘʟʥʳʭ ʧʨʦʚʘʡʜʝʨʦʚ. 

ʇʦʩʪʦʷʥʥʦ ʠʜʝʪ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʩʦʝʜʠʥʝʥʠʡ, ʥʘ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʙʠʨʘʝʪʩʷ 

ʣʫʯʰʠʡ, ʧʦ ʢʦʪʦʨʦʤʫ ʠ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʭʦʪʝʡ ʪʨʘʥʟʠʪʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. 

ʅʘ ʦʩʥʦʚʥʳʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʭ ʥʘ ʢʘʥʘʣʘʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʥʘʩʪʨʦʝʥ ʧʨʠʝʤ 

ʤʘʨʰʨʫʪʦʚ ʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʩʝʪʝʡ, ʘ ʧʨʦʯʠʭ ʩʝʪʝʡ  ʩ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ.  

ʈʝʟʫʣʴʪʘʪ - ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ ʧʦʚʳʰʝʥʥʦʡ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʨʘʟʨʳʚʘʭ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʢʘʥʘʣʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʊʦʤʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʊʦʤʩʢʦʤ ɸʢʘʜʝʤʛʦʨʦʜʢʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʚʳʥʝʩʝʥʥʳʤ ʥʘ ʦʢʨʘʠʥʫ ʛʦʨʦʜʘ. ʕʪʦ ʩʦʟʜʘʝʪ ʨʷʜ 

ʪʨʫʜʥʦʩʪʝʡ ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ ʦʩʥʦʚʥʳʭ ʛʦʨʦʜʩʢʠʭ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʚʘʡʜʝʨʦʚ 

ʜʣʷ ʩʝʪʠ ʊʅʎ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚʩʝ ʢʨʫʧʥʳʝ ɺʋɿʳ ʛʦʨʦʜʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʪʘʢʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʮʝʥʪʨʘ, ʩʦʟʜʘʝʪ ʩʣʦʞʥʦʩʪʠ ʧʦ ʜʦʩʪʫʧʫ ʜʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʊʦʤʩʢʦʛʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʦʷʥʥʦ ʩʪʦʠʪ ʟʘʜʘʯʘ ʥʘʨʘʱʠʚʘʥʠʷ  ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 

ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʚ ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ ʚʙʣʠʟʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʛʦʨʦʜʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʤʝʶʱʠʭʩʷ ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʩʦʧʨʷʞʝʥʥʘʷ 

ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʧʨʦʢʣʘʜʢʠ ʥʦʚʳʭ ʢʘʥʘʣʦʚ ʥʘʧʨʘʚʣʷʝʪ ʥʘ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚ. 

ɺ 2010 ʛʦʜʫ ʥʘʤʠ ʨʝʘʣʠʟʦʚʘʥ ʚʘʨʠʘʥʪ ʨʘʩʰʠʨʝʥʠʷ ʧʦʣʦʩʳ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʘ ʪʘʢ ʞʝ ʧʦʩʪʨʦʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʥʘʣʠʯʠʷ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʯʠʩʣʘ ʚʦʣʦʢʦʥ, ʪʘʢʦʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʦʧʪʠʯʝʩʢʦʡ ʟʘʛʨʫʟʢʠ ʠʤʝʶʱʠʭʩʷ ʚʦʣʦʢʦʥ. ʉʠʩʪʝʤʘ ʦʧʪʠʯʝʩʢʦʛʦ ʫʧʣʦʪʥʝʥʠʷ 

ʚʦʣʦʢʦʥʥʦʧʦʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ Coarse WDM (CWDM) - ʩʠʩʪʝʤʘ ʩ ʯʘʩʪʦʪʥʳʤ 

ʨʘʟʥʦʩʦʤ ʢʘʥʘʣʦʚ ʥʝ ʤʝʥʝʝ 200 ɻɻʮ, ʧʦʟʚʦʣʷʶʱʘʷ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʪʴ ʥʝ ʙʦʣʝʝ 18 

ʢʘʥʘʣʦʚ. ʀʩʧʦʣʴʟʫʝʤʦʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʦʨʫʜʦʚʘʥʠʝ CWDM ʨʘʙʦʪʘʝʪ ʚ ʧʦʣʦʩʝ ʦʪ 

1270ʥʤ ʜʦ 1610ʥʤ, ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ 20ʥʤ(200Ghz). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʪʴ 16 ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ. ʇʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʝʡ 16 ʢʘʥʘʣʦʚ, 

ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʜʦ 8 ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʟʘʤʝʥʠʪʴ 

ʛʠʛʘʙʠʪʥʳʡ ʢʘʥʘʣ ʜʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʊʋʉʋʈ-ʝ ʥʘ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʠʛʘʙʠʪʥʳʭ ʢʘʥʘʣʘ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʘ EtherChannel (PortChannel ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ Cisco), 

ʧʦʩʪʨʦʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʷʤʦʡ ʛʠʛʘʙʠʪʥʳʡ ʢʘʥʘʣ ʜʦ ʧʣʦʱʘʜʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʢʣʘʩʪʝʨʘ ʊʇʋ, ʥʘʯʘʪʴ  ʧʦʜʛʦʪʦʚʢʫ ʨʝʟʝʨʚʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʧʨʠʝʤʘ ʪʨʘʬʬʠʢʘ ʉʆ ʈɸʅ ʠ 

ʀʥʪʝʨʥʝʪ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʥʦʩʦʚ ʥʘ ʧʣʦʱʘʜʢʠ ʊʇʋ ʠ ʊʋʉʋʈ ʥʘʤʠ ʙʳʣʦ ʟʘʢʫʧʣʝʥʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʚʘ ʢʦʤʤʫʪʘʪʦʨʘ cisco Catallyst  2960G-24 (ʛʠʛʘʙʠʪʥʳʝ ʫʧʨʘʚʣʷʝʤʳʝ 

ʢʦʤʤʫʪʘʪʦʨʳ 2-ʛʦ ʫʨʦʚʥʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʶ ʤʥʦʞʝʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʘʥʘʣʦʚ 

PortChannel ʠ ʧʨʠʦʨʠʪʠʟʘʮʠʶ ʪʨʘʬʬʠʢʘ ʥʘ ʦʩʥʦʚʝ CoS). 

ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʙʦʪʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʣʘʩʪʝʨʳ 

ɺʋɿ-ʦʚ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ ʩʢʦʨʦʩʪʷʭ 1Gbit. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʪʨʦʝʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʤʝʱʘʪʴ ʥʘ ʚʳʥʝʩʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʦʙʦʨʫʜʦʚʘʥʠʝ 3-ʛʦ ʫʨʦʚʥʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʝʤʘ ʨʝʟʝʨʚʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʪʨʘʬʠʢʘ ʉʆ ʈɸʅ ʠ 

ʀʥʪʝʨʥʝʪ. 

ʊʫʚʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʉʆ 
ʈɸʅ, ʛ. ʂʳʟʳʣ  

ʉ ʧʦʤʦʱʴʶ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʢʘʥʘʣʦʚ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʦʙʝʩʧʝʯʠʪʴ ʫʯʘʩʪʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ ʚ ʧʨʦʚʦʜʠʤʳʭ ʥʘʫʯʥʳʤʠ ʮʝʥʪʨʘʤʠ ʈɸʅ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷʭ, ʘ 
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ʪʘʢʞʝ ʪʝʣʝʬʦʥʥʫʶ ʩʚʷʟʴ VoIP, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʠ ʦʜʠʥ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʛ. ʂʳʟʳʣʝ ʀʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʦʚ. 

ʊʶʤʝʥʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʊʶʤʝʥʴ 

ɺ 2010 ʛʦʜʫ ʠʟʤʝʥʠʣʘʩʴ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʢʘʥʘʣʘʤ (). ʂʘʥʘʣ ʩʚʷʟʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʄʙʠʪ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ 

ʆʆʆòʉʠʥʪʝʨʨʘòʙʳʣ ʦʪʢʣʶʯʝʥ. ɺʟʘʤʝʥ ʝʤʫ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʥʦʚʳʡ ʢʘʥʘʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 

ʄʙʠʪ ʯʝʨʝʟ ʦʧʝʨʘʪʦʨʘ ʩʚʷʟʠ ï ʆɸʆ ʈʦʩʪʝʣʝʢʦʤ. 

 

 
ʈʠʩʫʥʦʢ 18. ʊʶʤʝʥʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ: ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʢʘʥʘʣʘʤ 

 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʟʝʨʚʘ ʥʘ ʩʣʫʯʘʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʊʶʤʝʥʴ 

ï ʅʦʚʦʩʠʙʠʨʩʢ ʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʠʪʩʷ ʢ ʢʘʥʘʣʘʤ ʆɸʆ ʊʨʘʥʩʪʝʣʝʢʦʤ ʯʝʨʝʟ 

ʦʧʝʨʘʪʦʨʘ ɿɸʆ çʈʫʩʩʢʘʷ ʢʦʤʧʘʥʠʷè. ʀʤʝʝʪʩʷ ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ ʜʦ ʫʟʣʘ ʜʨʫʛʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ ʩʚʷʟʠ ï ʆɸʆ çʋʨʘʣʉʚʷʟʴʀʥʬʦʨʤè. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʧʘʢʝʪʦʚ ʚ ʷʜʨʦ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʉʇɼ ʉʆ 

ʈɸʅ ʨʘʙʦʪʘʝʪ ʩʝʨʚʝʨ, ʚ ʢʦʪʦʨʳʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 6 ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. ʋʧʨʘʚʣʝʥʠʝ 

ʨʘʙʦʪʦʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʦʨʛʘʥʠʟʦʚʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʆʉ FreeBSD.  

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʝʤʳʝ ʥʘ ʮʝʥʪʨʘʣʴʥʦʤ ʫʟʣʝ:  

¶ ɻʠʙʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʦʨʝʪʠʟʘʮʠʝʡ ʧʘʢʝʪʦʚ ʚ ʢʘʥʘʣʝ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʟʨʘʯʥʦʛʦ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ; 

¶ ʈʝʘʣʠʟʘʮʠʷ ʪʨʘʥʩʣʷʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʘʜʨʝʩʦʚ ʚ ʥʝʩʢʦʣʴʢʦ 
ʨʝʘʣʴʥʳʭ;  

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʨʠʣʦʞʝʥʠʡ ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ ʪʨʘʩʩʠʨʦʚʘʥʠʷ 

ʧʨʦʪʦʢʦʣʦʚ (h323,é), ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʥʫʪʨʝʥʥʠʝ ʘʜʨʝʩʘ. 

 

ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʢʨʠʦʣʦʛʠʠ ʉʆ ʈɸʅ, ʛ. ʏʠʪʘ 

ʈʘʟʚʠʪʠʝ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʉʇɼ). 
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ɺ 2010 ʛ. ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʝʟʜʦʤ ʣʘʙʦʨʘʪʦʨʠʠ ʦʙʱʝʡ ʢʨʠʦʣʦʛʠʠ ʠʟ ʟʜʘʥʠʷ ʥʘ ʫʣ. ʃʝʥʠʥʘ, 54 ʚ 

ʛʣʘʚʥʳʡ ʢʦʨʧʫʩ ʠʥʩʪʠʪʫʪʘ ʥʘ ʫʣ. ʅʝʜʦʨʝʟʦʚʘ, 16ʘ ʢ ʃɺʉ ʠʥʩʪʠʪʫʪʘ ʙʳʣʦ ʧʦʜʢʣʶʯʝʥʦ 5 

ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʠʦʙʨʝʪʝʥ ʥʦʚʳʡ 8 ʧʦʨʪʦʚʳʡ ʢʦʤʤʫʪʘʪʦʨ ʚʟʘʤʝʥ 5 ʧʦʨʪʦʚʦʛʦ 

ʢʦʤʤʫʪʘʪʦʨʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʩʪʠʪʫʪ ʨʘʩʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. ɺ ʛʣʘʚʥʦʤ ʢʦʨʧʫʩʝ ʧʦ ʫʣ. ʅʝʜʦʨʝʟʦʚʘ, 16ʘ ʠʤʝʶʪʩʷ 2 ʃɺʉ ʩ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ 100 Mbit/s. ʆʜʥʘ ʩʦʩʪʦʠʪ ʠʟ 5 ʢʦʤʧʴʶʪʝʨʦʚ (ʙʫʭʛʘʣʪʝʨʠʷ ʠʥʩʪʠʪʫʪʘ) ʠ 1 

ʢʦʤʤʫʪʘʪʦʨʘ ʩ ʜʦʩʪʫʧʦʤ ʚ ʀʥʪʝʨʥʝʪ (ʆɸʆ çʉʠʙʠʨʴʪʝʣʝʢʦʤè, ADSL, 1 Mbit/s). ɸ ʚʪʦʨʘʷ ï 

ʠʟ 57 ʢʦʤʧʴʶʪʝʨʦʚ ʠ 10 ʢʦʤʤʫʪʘʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʩʝʨʚʝʨ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʀʥʪʝʨʥʝʪ-

ʰʣʶʟ.  

ʂʦʣʣʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ ʦʨʛʘʥʠʟʦʚʘʥ ʧʦ ʚʳʜʝʣʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʣʠʥʠʠ 

(ʆɸʆ çʉʠʙʠʨʴʪʝʣʝʢʦʤè, ADSL, 2 Mbit/s) ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ-ʰʣʶʟ (Core 2 Duo E7200 2.53 

GHz/2048 Mb/320 Gb SATA-2, Windows XP SP3). ʌʫʥʢʮʠʦʥʠʨʫʝʪ ʩʝʨʚʝʨ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ Intel Clearwater (2xXeon 2.8 GHz/1024 Mb ECC Reg PC2100/2x160 Gb 

SATA/2x400 Gb SATA/200 Gb IDE 8 Mb/SATA Raid Adaptec/SATA2 Raid Sil , Windows 

Server 2003). 

ɺ ʣʘʙʦʨʘʪʦʨʥʦʤ ʢʦʨʧʫʩʝ ʧʦ ʫʣ. ɹʫʪʠʥʘ, 26 ʠʤʝʝʪʩʷ ʃɺʉ ʩ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ 100 Mbit/s ʠʟ 11 ʢʦʤʧʴʶʪʝʨʦʚ ʠ 2 ʢʦʤʤʫʪʘʪʦʨʦʚ  ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ 

ɻʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʯʝʨʝʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ASUS RT-N10. ʀʩʧʦʣʴʟʫʝʪʩʷ ʙʝʟʣʠʤʠʪʥʳʡ ʢʘʥʘʣ 

ʆɸʆ çʈʦʩʪʝʣʝʢʦʤè ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʩʢʦʨʦʩʪʴ 256 Kbit/s.  

ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʠʥʩʪʠʪʫʪʫ ʚʦʚʣʝʯʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʤ ʨʘʚʥʦʧʨʘʚʥʳʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʠ ʩʝʨʚʠʩʘʤ 

ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ. ʆʙʱʝʝ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʦʣʝʝ 100 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʥʘʫʯʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ï 57, ʚ ʪʦʤ ʯʠʩʣʝ: ʜʦʢʪʦʨʦʚ ʥʘʫʢ ï 8, ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ ï 22, ʠ ʢʨʦʤʝ ʪʦʛʦ, 11 

ʘʩʧʠʨʘʥʪʦʚ ʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. 

ʗʢʫʪʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ 

ʈʘʟʚʠʪʠʝ ʩʝʨʚʠʩʦʚ 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ, ʛ. ɹʘʨʥʘʫʣ 

ʇʨʦʜʦʣʞʝʥʘ ʵʢʩʧʣʫʘʪʘʮʠʷ ʛʦʣʦʩʦʚʦʛʦ ʰʣʶʟʘ IP- ʪʝʣʝʬʦʥʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʞʝʥʳ 

ʨʘʩʭʦʜʳ ʥʘ ʤʝʞʜʫʛʦʨʦʜʥʠʝ ʧʝʨʝʛʦʚʦʨʳ. ʇʨʦʚʝʜʝʥʘ ʦʥʣʘʡʥ-ʪʨʘʥʩʣʷʮʠʷ ʜʣʷ ʀʥʩʪʠʪʫʪʦʚ 

ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ ʟʘʩʝʜʘʥʠʡ II ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɻʝʦʠʥʬʦʨʤʘʪʠʢʘ: 

ʪʝʭʥʦʣʦʛʠʠ, ʥʘʫʯʥʳʝ ʧʨʦʝʢʪʳè: ʧʣʝʥʘʨʥʳʭ ʟʘʩʝʜʘʥʠʡ, ʟʘʩʝʜʘʥʠʡ ʢʨʫʛʣʳʭ ʩʪʦʣʦʚ ʠ ʨʷʜʘ 

ʩʝʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʪʚʝʨʞʜʝʥʘ ʪʝʭʥʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʤʝʶʱʝʛʦʩʷ ʚ ʀɺʕʇ ʉʆ ʈɸʅ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʬʝʨʝʥʮʠʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʠʜʝʦ. ɺ ʠʥʩʪʠʪʫʪʝ ʩʦʟʜʘʥʘ ʙʝʩʧʨʦʚʦʜʥʘʷ ʩʝʪʴ ʧʦ ʧʨʦʪʦʢʦʣʫ WiFi ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʛʦʩʪʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʠʦʙʨʝʪʝʥʳ 3 ʪʦʯʢʠ ʜʦʩʪʫʧʘ, ʫʩʪʘʥʦʚʣʝʥʳ ʠ 

ʥʘʩʪʨʦʝʥʳ ʩʝʪʝʚʳʝ ʩʣʫʞʙʳ ʜʣʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɹʫʨʷʪʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʋʣʘʥ-ʋʜ ɻ

ʇʨʠ ʧʦʜʜʝʨʞʢʝ ʀɺʊ ʉʆ ʈɸʅ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʠʜʝʦʪʨʘʥʩʣʷʮʠʷ ʟʘʩʝʜʘʥʠʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɿʦʥʜʠʨʦʚʘʥʠʝ ʟʝʤʥʳʭ ʧʦʢʨʦʚʦʚ ʨʘʜʘʨʘʤʠ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ 

ʘʧʝʨʪʫʨʦʡè.  

ʊʨʘʥʩʣʷʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʥʘʫʯʥʳʝ ʮʝʥʪʨʳ ʉʆ ʈɸʅ ʠ ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʦʭʚʘʪʫ ʟʘʦʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʙʳʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ. ɺʠʜʝʦʟʘʧʠʩʠ ʟʘʩʝʜʘʥʠʡ ʨʘʟʤʝʱʝʥʳ ʥʘ 

ʤʝʜʠʘʨʝʩʫʨʩʝ ʉʆ ʈɸʅ (http://media.sbras.ru/showevent.php?PageID=44) ʠ  ʚʝʙ-ʩʪʨʘʥʠʮʝ 

ʢʦʥʬʝʨʝʥʮʠʠ (http://www.bscnet.ru/konfs/conf/conferenc.html). ʉʪʘʪʠʩʪʠʢʘ ʧʦʩʝʱʝʥʠʡ 

http://www.bscnet.ru/konfs/conf/conferenc.html
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ʧʦʩʣʝʜʥʝʛʦ ʨʝʩʫʨʩʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʝʛʫʣʷʨʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʢ ʚʠʜʝʦʟʘʧʠʩʷʤ 

ʢʦʥʬʝʨʝʥʮʠʠ.  

ʈʝʘʣʠʟʦʚʘʥʦ ʩʦʟʜʘʥʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʙʘʟ ʜʘʥʥʳʭ ʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʀʥʩʪʠʪʫʪʘ ʤʦʥʛʦʣʦʚʝʜʝʥʠʷ, 

ʙʫʜʜʦʣʦʛʠʠ ʠ ʪʠʙʝʪʦʣʦʛʠʠ ʉʆ ʈɸʅ ʠ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ, ʫʯʝʙʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʪʘʥʜʘʨʪʥʦʝ  

ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʧʨʠʥʷʪʦʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʫʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ: 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʠʥʷʪʳʭ ʚ ʛʣʦʙʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ Internet (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʩʝʪʝʚʦʛʦ 

ʧʨʦʪʦʢʦʣʘ TCP/IP, HTTP, FTP, HTML, ʙʘʟʳ ʜʘʥʥʳʭ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ, 

ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʠ ʧʨ.) ʠ ʩʦʟʜʘʥʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ 

ʧʦʜʜʝʨʞʢʫ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ.  

 

 
ʈʠʩʫʥʦʢ 19. 

ʀʨʢʫʪʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ 

ʈʘʟʚʠʪʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʀʅʎ ʉʆ ʈɸʅ (ʂʊʉ ʀʅʎ) 

ʂ ʂʊʉ ʀʅʎ ʧʦʣʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʘ ʪʝʣʝʬʦʥʥʘʷ ʩʝʪʴ ʇʨʝʟʠʜʠʫʤʘ ʀʅʎ. ɺʚʠʜʫ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʇʨʝʟʠʜʠʫʤʘ ʀʅʎ ʢ ʀɼʉʊʋ ʉʆ ʈɸʅ ʧʦʜʢʣʶʯʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʟʘ ʩʯʝʪ ʧʨʷʤʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʝʣʝʬʦʥʥʦʛʦ ʢʘʙʝʣʷ 

ʇʨʝʟʠʜʠʫʤʘ ʀʅʎ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʮʠʬʨʦʚʦʡ ɸʊʉ Avaya Definity, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʪʦʤ 

ʞʝ ʟʜʘʥʠʠ. 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮ-ʩʚʷʟʠ. 

ɺ 2010 ʛʦʜʫ ʚ ʇʨʝʟʠʜʠʫʤʝ ʀʅʎ ʉʆ ʈɸʅ ʠ ʀɼʉʊʋ ʉʆ ʈɸʅ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʠ ʚʠʜʝʦʪʨʘʥʩʣʷʮʠʡ: 

¶ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʡ;  

¶ ʩʦʚʤʝʩʪʥʳʝ ʟʘʩʝʜʘʥʠʷ ʇʨʝʟʠʜʠʫʤʦʚ ʉʆ ʈɸʅ;  

¶ ʦʙʩʫʞʜʝʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ (ʩʦʟʜʘʥʠʝ ʎʝʥʪʨʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ), ʚ 
ʯʘʩʪʥʦʩʪʠ, ʩ ʫʯʘʩʪʠʝʤ ʧʦʣʥʦʤʦʯʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʧʨʝʟʠʜʝʥʪʘ ʚ ʉʠʙʠʨʩʢʦʤ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ.  

ʆʩʫʱʝʩʪʚʣʝʥ ʧʝʨʚʳʡ ʵʪʘʧ ʩʦʟʜʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʢʦʤʥʘʪʳ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮ-ʩʚʷʟʠ 

ʚ ʯʠʩʣʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ: 

¶ ʜʚʘ ʤʝʜʠʘ-ʧʨʦʝʢʪʦʨʘ EPSON EH-TW2900;  
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¶ ʜʚʘ ʧʨʦʝʢʮʠʦʥʥʳʭ ʵʢʨʘʥʘ ʜʠʘʛʦʥʘʣʴʶ 100ôô;  

¶ ʚʠʜʝʦʪʝʨʤʠʥʘʣ HUAWEI VP8066 

¶ ʚʠʜʝʦʢʘʤʝʨʳ SONY;  

¶ ʤʠʢʨʦʬʦʥ ʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ Audio-Technica AT871R;  

¶ ʦʙʦʨʫʜʦʚʘʥʠʝ WiFi. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʦʡʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʧʨʦʝʢʪʦʨʦʚ ʠ ʵʢʨʘʥʦʚ ʧʦʟʚʦʣʷʝʪ ʚʦ ʚʨʝʤʷ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʨʘʟʜʝʣʴʥʦ ʦʪʦʙʨʘʞʘʪʴ ʚ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʠ ʙʦʣʴʰʠʤ ʬʦʨʤʘʪʦʤ 

ʜʚʦʡʥʦʡ ʚʠʜʝʦʧʦʪʦʢ ʩʪʘʥʜʘʨʪʘ H.239, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʠʜʝʦʜʘʥʥʳʭ 

ʦʪ 2-ʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ çʜʦʢʣʘʜʯʠʢè ʠ çʧʨʝʟʝʥʪʘʮʠʷè. 

ʂʦʤʥʘʪʘ ʦʙʦʨʫʜʦʚʘʥʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʥʦʡ ʣʠʥʠʝʡ ʩʚʷʟʠ, ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

1Gbit/sec. 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʉʠʩʪʝʤʘ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ 

ɺ ʂʨʘʩʥʦʷʨʩʢʦʤ ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ ʠʤʝʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

3 ʚʠʜʝʦʪʝʣʝʬʦʥʘ Huawei ViewPoint 8220 (ʅ.323) ʠ ʜʚʘ ʛʨʫʧʧʦʚʳʭ ʚʠʜʝʦʪʝʨʤʠʥʘʣʘ ʩʦ 

ʚʩʪʨʦʝʥʥʦʡ ʚʠʜʝʦʢʘʤʝʨʦʡ Huawei ViewPoint 8066 (ʂʅʎ ʉʆ ʈɸʅ ʠ ʀɺʄ ʉʆ ʈɸʅ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʚʝʜʝʥʠʝ ʅ.320/ʅ.323-ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʚ ʩʝʪʷʭ IP. ʊʝʣʝʬʦʥʳ ʠ ʦʙʘ 

ʚʠʜʝʦʪʝʨʤʠʥʘʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʩʝʨʚʝʨʝ ʅʅʎ. 

ɹʣʘʛʦʜʘʨʷ ʦʪʜʝʣʴʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ ʜʦ ʅʅʎ ʉʆ ʈɸʅ ʦʙʝʩʧʝʯʝʥʦ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʝʨʚʠʩʦʚ. ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʂʅʎ ʉʆ ʈɸʅ ʧʨʦʚʦʜʠʣ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ 

ʩʦʚʝʱʘʥʠʡ ʚ ʨʝʞʠʤʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, ʧʨʠʥʠʤʘʣʠʩʴ ʪʨʘʥʩʣʷʮʠʠ ʟʘʩʝʜʘʥʠʡ ʇʨʝʟʠʜʠʫʤʘ 

ʉʆ ʈɸʅ ʠ ʟʘʱʠʪ ʜʠʩʩʝʨʪʘʮʠʡ ʚ ʅʅʎ ʉʆ ʈɸʅ.  

ʇʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʬʠʣʴʤʘ ʦ ʂʅʎ ʉʆ ʈɸʅ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ 

ʤʦʥʪʘʞ ʩʥʷʪʳʭ ʩʶʞʝʪʦʚ. ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪ ï 20 ʜʝʢʘʙʨʷ 2010 ʛ.  

ɺ 2010 ʛʦʜʫ ʧʨʠʦʙʨʝʪʝʥʘ ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʟʘʣʝ ʟʘʩʝʜʘʥʠʡ ʀɺʄ ʉʆ ʈɸʅ ʧʣʘʟʤʝʥʥʘʷ 

ʧʘʥʝʣʴ ʜʠʘʛʦʥʘʣʴʶ 50 ʜʶʡʤʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʦʜʠʪʴ ʚʠʜʝʦʪʨʘʥʩʣʷʮʠʠ ʚ ʰʪʘʪʥʦʤ 

ʨʝʞʠʤʝ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʦʚʦʜʠʣʠʩʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʝʚʳʭ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʉʆ ʈɸʅ 

ʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷʭ. ʆʪʣʘʞʝʥ ʤʦʥʠʪʦʨʠʥʛ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʢʘʥʘʣʘ ʥʘ ʅʅʎ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʦʣʦʩʳ ʜʣʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ. 

ʆʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʘʫʜʠʦʦʙʦʨʫʜʦʚʘʥʠʷ (ʤʠʢʨʦʬʦʥʳ, ʤʠʢʰʝʨ, ʫʩʠʣʠʪʝʣʴ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʳʣʘ ʙʳ 

ʧʦʣʝʟʥʘ ʟʘʧʠʩʴ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦʘʨʭʠʚʦʚ, ʯʪʦ ʪʦʞʝ ʪʨʝʙʫʝʪ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɼʨʫʛʠʝ ʩʝʨʚʠʩʳ 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʦʙʥʦʚʣʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʨʚʝʨʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ ʠ ʩʪʘʪʠʩʪʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʧʨʦʩʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ. 

ʇʦʯʪʦʚʳʡ ʩʝʨʚʝʨ ʀɺʄ ʉʆ ʈɸʅ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʢʦʣʦ 900 ʷʱʠʢʦʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʉʆ ʈɸʅ; ʝʞʝʜʥʝʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʠʩʝʤ ï ʜʦ 7 ʪʳʩʷʯ. ʆʙʩʣʫʞʠʚʘʶʪʩʷ ʜʦʤʝʥʳ: iph.krasn.ru, ksc.krasn.ru, ibp.krasn.ru, 

icm.krasn.ru, krasn.ru, professors.ru. ɸʥʘʣʠʟ ʟʘʛʨʫʟʢʠ ʩʝʨʚʝʨʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʱʝʝ ʯʠʩʣʦ 

ʧʠʩʝʤ ʟʘ ʛʦʜ ʥʝ ʠʟʤʝʥʠʣʦʩʴ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2,5 ʪʳʩ. ʧʠʩʝʤ ʚ ʜʝʥʴ. 

ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʦʪ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʨʘʩʩʳʣʦʢ (ʩʧʘʤʘ). ʉʦʚʤʝʩʪʥʦ ʩ ʩʠʩʪʝʤʦʡ ʧʦʤʝʪʢʠ ʩʧʘʤʘ ʥʘ ʩʝʨʚʝʨʝ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʠʩʪʝʤʘ ʛʨʝʡʣʠʩʪʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʪʢʣʦʥʝʥʠʝ ʚʧʝʨʚʳʝ ʧʨʠʩʣʘʥʥʦʛʦ 

ʧʠʩʴʤʘ ʩ ʫʥʠʢʘʣʴʥʦʡ ʪʨʠʘʜʦʡ (ʘʜʨʝʩ_ʩʝʨʚʝʨʘ, from, to). ɿʘ 2010 ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ ʩʧʘʤʘ ʚ 

ʩʨʝʜʥʝʤ ʦʩʪʘʣʦʩʴ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ (ʈʠʩʫʥʦʢ 20).  



 23 

 

 

ʈʠʩʫʥʦʢ 20. ʉʧʘʤ ʟʘ 2009-2010 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʘʤ-ʨʘʩʩʳʣʦʢ ʧʦʤʝʯʘʝʪʩʷ; ʧʨʦʮʝʥʪ ʥʝʧʦʤʝʯʝʥʥʳʭ 

ʧʠʩʝʤ ʧʦ ʩʫʙʲʝʢʪʠʚʥʳʤ ʦʮʝʥʢʘʤ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5% ʦʪ ʯʠʩʣʘ ʧʦʣʝʟʥʳʭ ʧʠʩʝʤ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. ʉʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʘ ʥʝʧʦʤʝʯʝʥʥʦʛʦ 

ʩʧʘʤʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʦʣʴʢʦ ʚʥʝʜʨʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʝʞʝʜʥʝʚʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠ ʦʙʥʦʚʣʷʝʤʳʭ ʙʘʟʘʭ ʩʧʘʤʝʨʩʢʠʭ ʨʘʩʩʳʣʦʢ. 

ʇʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʫʷʟʚʠʤʦʩʪʝʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʤʧʴʶʪʝʨʘʤ ʩʝʪʠ. ɼʣʷ ʵʪʦʛʦ ʦʙʥʦʚʣʷʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ, ʧʦʜʩʪʨʦʡʢʘ ʩʝʪʝʚʳʭ ʬʠʣʴʪʨʦʚ. ɿʘ ʧʨʦʰʝʜʰʠʡ ʛʦʜ ʥʝ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʚʠʨʫʩʥʳʭ ʵʧʠʜʝʤʠʡ (ʈʠʩʫʥʦʢ 21). 

 
ʈʠʩʫʥʦʢ 21. ɺʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʊʫʚʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʉʆ 
ʈɸʅ, ʛ. ʂʳʟʳʣ  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʟʣʦʤ ʊʫʚʀʂʆʇʈ ʉʆ ʈɸʅ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʝʨʚʠʩʳ ʀʥʪʝʨʥʝʪ-

ʪʝʣʝʬʦʥʠʠ; ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ, Web-ʩʝʨʚʠʩʳ. 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ɺʩʝʛʦ, ʩ ʜʝʢʘʙʨʷ 2009 ʧʦ ʥʦʷʙʨʴ 2010 ʛʛ. ʫʩʠʣʠʷʤʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʫʟʣʘ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʉʇɼ ʉʆ ʈɸʅ, ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ ʟʜʘʥʠʠ ʀɺʊ ʉʆ ʈɸʅ ʠ 

ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʵʪʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʧʨʦʚʝʜʝʥʦ 26 ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʜʝʦʩʚʷʟʠ.  

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ 

ʩʠʩʪʝʤ ʉʇɼ ʉʆ ʈɸʅ ʪʘʢʦʚʳ:  

¶ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ʀɺʊ ʉʆ ʈɸʅ ï ʀɺʄ ʉʆ ʈɸʅ ʩ ʫʯʘʩʪʠʝʤ ʤʵʨʦʚ ʛʦʨʦʜʦʚ 

ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ;  

¶ 4 ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʎʝʥʪʨʫ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʝʜʝʨʘʣʴʥʳʭ 
ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʨʫʢʦʚʦʜʩʪʚʘ ʉʌʆ ʠ ʉʆ ʈɸʅ;  

¶ 2 ʚʠʜʝʦʟʘʧʠʩʠ ɿʘʩʝʜʘʥʠʡ ʆʙʲʝʜʠʥʝʥʥʦʛʦ ʫʯʝʥʦʛʦ ʩʦʚʝʪʘ ʉʆ ʈɸʅ ʧʦ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ;  

¶ 9 ʚʠʜʝʦʪʨʘʥʩʣʷʮʠʡ ɿʘʩʝʜʘʥʠʡ ʇʨʝʟʠʜʠʫʤʘ ʉʆ ʈɸʅ;  
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¶ 1 ʚʠʜʝʦʪʨʘʥʩʣʷʮʠʷ ʆʙʱʝʛʦ ʩʦʙʨʘʥʠʷ ʉʆ ʈɸʅ.  

ɺ ʪʦʤ ʯʠʩʣʝ, Web-ʪʨʘʥʩʣʷʮʠʠ:  

¶ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ɻʝʦʠʥʬʦʨʤʘʪʠʢʘ: ʪʝʭʥʦʣʦʛʠʠ, ʥʘʫʯʥʳʝ 

ʧʨʦʝʢʪʳ " (ɹʘʨʥʘʫʣ);  

¶ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ɿʦʥʜʠʨʦʚʘʥʠʝ ʟʝʤʥʳʭ ʧʦʢʨʦʚʦʚ ʨʘʜʘʨʘʤʠ ʩ 
ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ" (ʋʣʘʥ ʋʜʵ);  

¶  ʆʙʲʝʜʠʥʝʥʥʦʡ ʥʘʫʯʥʦʡ ʩʝʩʩʠʠ ʊʦʤʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʉʆ ʈɸʅ ʠ ʊʦʤʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʉʆ ʈɸʄʅ (ʊʦʤʩʢ).  

ʉʦʟʜʘʥ ʠ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʚʠʜʝʦ ʘʨʭʠʚ ʚʘʞʥʝʡʰʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʉʆ ʈɸʅ ().  

 

  
ʈʠʩʫʥʦʢ 22. ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ʀɺʊ ʉʆ ʈɸʅ ï ʀɺʄ ʉʆ ʈɸʅ ʩ ʫʯʘʩʪʠʝʤ ʤʵʨʦʚ ʛʦʨʦʜʦʚ ʉʠʙʠʨʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. 

 

 
ʈʠʩʫʥʦʢ 23. ʌʨʘʛʤʝʥʪ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʎʝʥʪʨʫ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, 

ʨʫʢʦʚʦʜʩʪʚʘ ʉʌʆ ʠ ʉʆ ʈɸʅ. 
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ʈʠʩʫʥʦʢ 24. ʌʨʘʛʤʝʥʪ Web-ʪʨʘʥʩʣʷʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

"ɿʦʥʜʠʨʦʚʘʥʠʝ ʟʝʤʥʳʭ ʧʦʢʨʦʚʦʚ ʨʘʜʘʨʘʤʠ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ" (ʋʣʘʥ-ʋʜʵ). 

 

 
ʈʠʩʫʥʦʢ 25. ʉʪʨʘʥʠʮʘ ʚʠʜʝʦ ʘʨʭʠʚʘ ʥʘ ʇʦʨʪʘʣʝ ʉʆ ʈɸʅ. 
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ʆʤʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʆʤʩʢ 

ʈʘʟʚʠʪʠʝ ʩʝʨʚʠʩʦʚ ʠ ʨʘʟʚʠʪʠʝ ʩʣʫʞʙ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʩʪʘʪʠʩʪʠʢʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ 

ʙʳʣʦ ʦʩʚʝʱʝʥʦ ʚ ʆʪʯʝʪʝ ʧʦ ʇʨʦʛʨʘʤʤʝ ʀʊʈ ʉʆ ʈɸʅ ʧʦ ʆʅʎ ʟʘ 2008ʛ. ɺ 2010ʛ. 

ʧʨʝʜʦʩʪʘʚʣʷʣʠʩʴ ʪʝ ʞʝ ʩʝʨʚʠʩʳ, ʯʪʦ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ.  

ʅʘʯʠʥʘʷ ʩ 2006ʛ. ʨʘʟʚʠʪʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʆʂʅʆ, ʚʳʧʦʣʥʷʝʤʦʝ ʚ ʨʘʤʢʘʭ 

ʨʘʙʦʪ ʧʦ ʇʨʦʛʨʘʤʤʝ çʀʥʬʦʨʤʘʮʠʦʥʥʦ ï ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʉʆ ʈɸʅè ʙʳʣʦ 

ʧʨʦʜʦʣʞʝʥʦ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʧʨʠʯʝʤ, ʥʘʯʠʥʘʷ ʩ 2009ʛ. ʦʥʦ ʚʳʧʦʣʥʷʣʦʩʴ ʫʞʝ ʚ 

ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ çʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʨʝʩʫʨʩʳ ʉʆ ʈɸʅè. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʆʤʩʢʘ ʠ ʧʝʨʝʝʟʜʘ ʚ ʥʝʛʦ ʇʨʝʟʠʜʠʫʤʘ ʆʅʎ, ʚ ʬʝʚʨʘʣʝ 2010ʛ. ʙʳʣʘ ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʋʟʣʘ ʂʉ 

ʆʂʅʆ (ɹʋ) ʚ ʵʪʦʤ ʟʜʘʥʠʠ. 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʆʌ ʀʄ (ʥʘ ʙʘʟʝ ʚʠʜʝʦʪʝʨʤʠʥʘʣʘ VSX 7000e ʬʠʨʤʳ 

Polycom) ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʜʣʷ ʇʨʝʟʠʜʠʫʤʘ ʆʅʎ ʦʪ ʀɺʊ ʉʆ ʈɸʅ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʪʨʘʥʩʣʷʮʠʡ ʟʘʩʝʜʘʥʠʡ ʇʨʝʟʠʜʠʫʤʘ ʉʆ ʈɸʅ. 

ɺ ʘʚʛʫʩʪʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚ ʙʠʦʣʦʛʠʠ ʠ 

ʧʨʝʜʝʣʴʥʳʝ ʘʣʛʝʙʨʳè ʫʯʘʩʪʚʦʚʘʣʠ ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ ʄʦʩʢʚʳ, ʅʦʚʦʩʠʙʠʨʩʢʘ, ʆʤʩʢʘ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʂʘʥʘʜʳ ʠ ʀʟʨʘʠʣʷ. ʈʷʜ ʜʦʢʣʘʜʦʚ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʚ ʨʝʞʠʤʝ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʆʌ ʀʄ VSX 7000e ʬʠʨʤʳ 

Polycom. ʅʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 26) ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʚʳʩʪʫʧʣʝʥʠʷ ʆ.ɻ. ʍʘʨʣʘʤʧʦʚʠʯ 

ʆ.ɻ. (ʄʦʥʨʝʘʣʴ, ʂʘʥʘʜʘ) ʥʘ ʟʘʩʝʜʘʥʠʠ ʩʝʢʮʠʠ çʊʝʦʨʝʪʠʢʦ-ʤʦʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʘʣʛʝʙʨʳè. 

 
ʈʠʩʫʥʦʢ 26. ɺʳʩʪʫʧʘʝʪ ʆ.ɻ. ʍʘʨʣʘʤʧʦʚʠʯ (ʄʦʥʨʝʘʣʴ, ʂʘʥʘʜʘ) 

ʇʝʨʚʦʛʦ ʩʝʥʪʷʙʨʷ ʆʌʀʄ ʩʦʚʤʝʩʪʥʦ ʩ ʆʤʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ 

ʙʠʙʣʠʦʪʝʢʦʡ ʠʤ. ɸ.ʉ.ʇʫʰʢʠʥʘ ʠ ʆʤʩʢʠʤ ʨʝʛʠʦʥʘʣʴʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʫʯʘʩʪʚʦʚʘʣ ʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ çʊʝʨʨʠʪʦʨʠʷ ʈʦʩʩʠʠ ʚ 

ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝè, ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʠʣʘ ʇʨʝʟʠʜʝʥʪʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʠʤ. 

ɹ.ʅ.ɽʣʴʮʠʥʘ. ɺ ʢʦʥʬʝʨʝʥʮʠʠ ʪʘʢʞʝ ʫʯʘʩʪʚʦʚʘʣʠ: ɼɺɻʋ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ), ʉʠʙʠʨʩʢʠʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ʂʨʘʩʥʦʷʨʩʢ), ʆʨʝʥʙʫʨʛʩʢʠʡ ɻʋ, ʇʝʪʨɻʋ (ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ). 

ʅʘ ʨʠʩʫʥʢʘʭ (ʈʠʩʫʥʦʢ 27, ʈʠʩʫʥʦʢ 28) ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ ʵʪʦʡ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. 
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ʈʠʩʫʥʦʢ 27. ɺʳʩʪʫʧʣʝʥʠʝ ʟʘʤʝʩʪʠʪʝʣʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ  ʇʨʝʟʠʜʝʥʪʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ ʠʤʝʥʠ 

ɹ.ʅ.ɽʣʴʮʠʥʘ ʧʦ ʨʘʙʦʪʝ ʩ ʬʠʣʠʘʣʘʤʠ ʉ.ʄ. ʄʘʢʝʝʚʘ. ɺ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ çʦʢʥʦè ʠʟ 

ʆʤʩʢʘ. 

 
ʈʠʩʫʥʦʢ 28. ɺ ʟʘʣʝ ʟʘʩʝʜʘʥʠʡ ʆʤʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʇɹ ʠʤ. ɹ.ʅ. ɽʣʴʮʠʥʘ 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʨʘʙʦʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʦʙʨʝʪʝʥʠʝ: 

¶ ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʟʘʧʠʩʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʠʜʝʦʪʝʨʤʠʥʘʣʘ VSX 7000e - ʬʠʨʤʳ Polycom ʧʦʜʭʦʜʠʪ Codian IPVCR-

2210. ʋʩʪʨʦʡʩʪʚʦ ɸ/ɺ ʟʘʧʠʩʠ ʅ.323-ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, 1 ʧʦʨʪ ʥʘ ʟʘʧʠʩʴ ʧʦʟʚʦʣʷʝʪ 

ʭʨʘʥʠʪʴ ʜʦ 300 ʯʘʩʦʚ ʠʥʬʦʨʤʘʮʠʠ, 5 ʧʦʨʪʦʚ ʥʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ. Streaming ʩ 

ʨʝʞʠʤʘʤʠ multicast/unicast. ʀʥʪʝʨʬʝʡʩ 2ʭ 10/100/1000 Ethernet. ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15500$. 

¶ ɼʝʚʷʪʠʚʭʦʜʦʚʦʛʦ ʤʘʩʰʪʘʙʘʪʦʨʘ ʠ ʢʦʤʤʫʪʘʪʦʨʘ ʚʠʜʝʦʩʠʛʥʘʣʘ Kramer VP-729. ʆʜʥʦʡ 

ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʩʰʪʘʙʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ Kramer K-StormÊ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ çʩʪʷʞʢʠè (ʯʝʨʝʜʦʚʘʥʠʷ ʧʦʣʝʡ) 3:2 ʠ 2:2, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʯʝʨʝʩʩʪʨʦʯʥʦʡ ʨʘʟʚʝʨʪʢʠ ʚ ʧʦʩʪʨʦʯʥʫʶ, ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʦʚʳh ʘʶʱʝʛʦ ʠ ʧʦʥʠʞʘʶʱʝʛʦ 
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ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʚʠʜʝʦʩʠʛʥʘʣʦʚ, ʢʦʤʧʴʁ ʪʝʨʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʘ 

ʪʘʢʞʝ jpeg-ʬʘʡʣʦʚ. ʉʪʦʠʤʦʩʪʴ VP-729 ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2900$. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʟʘʧʠʩʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ, ʩʦʯʝʪʘʶʱʝʛʦ ʚ ʩʝʙʝ 

ʩʚʦʡʩʪʚʘ ʧʝʨʚʳʭ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ. ʉʪʦʠʤʦʩʪʴ ʵʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʤ 

ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʘ. 

ʈʘʙʦʪʳ ʧʦ ʪʝʣʝʬʦʥʠʠ ʚ 2010ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʬʠʨʤʦʡ çɸʚʘʥʪʝʣè, 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʆʌ ʀʄ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪ ʜʣʷ ʯʘʩʪʠ 

ʪʝʣʝʬʦʥʦʚ ʚ ʆʌ ʀʄ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʨʷʤʳʝ ʪʝʣʝʬʦʥʥʳʝ ʥʦʤʝʨʘ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʠ 

ʄʦʩʢʚʝ. ɺ ʎʝʥʪʨʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʆʅʎ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʧʦʜʢʣʶʯʝʥʠʶ 

ʛʦʨʦʜʩʢʠʭ ʪʝʣʝʬʦʥʦʚ ʯʝʨʝʟ ʦʙʦʨʫʜʦʚʘʥʠʝ ʌʠʣʠʘʣʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʠʨʤʳ çɸʚʘʥʪʝʣè.  

ʊʦʤʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʊʦʤʩʢ 

ʈʘʟʚʠʪʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʝʨʚʠʩʦʚ ʚ ʊʦʤʩʢʦʤ ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ ʉʆ ʈɸʅ ʧʝʨʝʰʣʦ ʚ 

ʩʪʘʜʠʶ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. 

ɺ ʊʦʤʩʢʦʤ ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ ʠʤʝʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

ʚʠʜʝʦʪʝʨʤʠʥʘʣ Sony PCS-PG70P ʩ ʜʚʫʤʷ ʫʧʨʘʚʣʷʝʤʳʤʠ ʢʘʤʝʨʘʤʠ, PCSA-CG70P ʠ PCSA-

CTG70P (ʩ ʩʠʩʪʝʤʦʡ ʩʣʝʞʝʥʠʝ ʧʦ ʛʦʣʦʩʫ ʠ ʧʦ ʣʠʮʫ), ʧʣʘʟʤʝʥʥʘʷ ʧʘʥʝʣʴ PHILIPS 

BDS4241V/00. ʕʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʀʉʕ ʉʆ ʈɸʅ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʝʛʦ ʚ ʜʨʫʛʠʭ ʠʥʩʪʠʪʫʪʘʭ. ɻʨʫʧʧʦʚʦʡ ʚʠʜʝʦʪʝʨʤʠʥʘʣ ʩʦ ʚʩʪʨʦʝʥʥʦʡ 

ʚʠʜʝʦʢʘʤʝʨʦʡ Huawei ViewPoint 8066 ʠ ʧʣʘʟʤʝʥʥʘʷ ʧʘʥʝʣʴ Pioner (ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʟʜʘʥʠʠ 

ʇʨʝʟʠʜʠʫʤʘ ʊʅʎ ʉʆ ʈɸʅ), ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʚʝʜʝʥʠʝ ʅ.320/ʅ.323-ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʚ 

ʩʝʪʷʭ IP. ɺʠʜʝʦʪʝʨʤʠʥʘʣʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʩʝʨʚʝʨʝ ʅʅʎ ʉʆ ʈɸʅ. 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʤʫʣʴʪʠʤʝʜʠʘ ʢʦʥʪʝʥʪʘ ʩ IP ʜʦʩʪʫʧʦʤ. 

ɺ 2010 ʛʦʜʫ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʤʫʣʴʪʠʤʝʜʠʘ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʬʦʨʤʠʨʦʚʘʪʴ ʤʫʣʴʪʠʤʝʜʠʘ ʢʦʥʪʝʥʪ ʩ IP ʜʦʩʪʫʧʦʤ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʠ ʨʘʥʝʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʠʩʪʝʤʘ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ (ɺʂʉ), ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʡ (ʈʠʩʫʥʦʢ 29) 

MultiMedia over IP (MMoIP, ʧʝʨʝʜʘʯʘ ʟʚʫʢʘ, ʚʠʜʝʦʧʦʪʦʢʦʚ ʚ ʩʝʪʷʭ IP).  

 

 

ʈʠʩʫʥʦʢ 29. ʉʭʝʤʘ MMoIP, ʧʝʨʝʜʘʯʘ ʟʚʫʢʘ, ʚʠʜʝʦʧʦʪʦʢʦʚ ʚ ʩʝʪʷʭ IP 

 

ɿʘʢʫʧʣʝʥʳ ʘʥʘʣʦʛʦʚʳʝ ʢʘʤʝʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ  ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʜʝʦ-ʩʝʨʚʝʨʘ PC 

DVR. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʩʝʨʚʝʨʘ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʠʜʝʦʟʘʭʚʘʪ ʩ ʘʧʧʘʨʘʪʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʚʠʜʝʦʩʠʛʥʘʣʘ. ʇʣʘʪʘ ʚʠʜʝʦʟʘʭʚʘʪʘ ʩʝʨʚʝʨʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 4 
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ʢʘʥʘʣʘ ʚʠʜʝʦ ʠ ʟʚʫʢʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (25 ʢ/ʩ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʢʘʥʘʣʦʚ) ʩ ʢʦʤʧʨʝʩʩʠʝʡ 

H.264. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʤʥʦʛʦʦʢʦʥʥʳʡ ʨʝʞʠʤ ʟʘʜʘʥʠʷ ʢʘʤʝʨ ʜʣʷ ʚʳʚʦʜʘ ʥʘ 

ʵʢʨʘʥ, ʤʠʢʰʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ, ʘ ʪʘʢ ʞʝ ʮʠʢʣʠʯʝʩʢʫʶ ʩʠʥʭʨʦʥʥʫʶ ʟʘʧʠʩʠ ʠ 4D (720ʭ576) 

ʚʠʜʝʦ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʫʜʘʣʝʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ ʧʦʠʩʢʘ, ʫʧʨʘʚʣʝʥʠʝ PTZ ʢʘʤʝʨʘʤʠ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ, ʟʘʧʠʩʳʚʘʪʴ, 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʩʝʪʠ (LAN, Ethernet, PSTN, ISDN, ADSL). 

ʈʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʮʠʬʨʦʚʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʉʆ ʈɸʅ. 

ɺʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ Cisco CUCM ʠ ʥʘʨʷʜʫ ʩ ʨʘʥʝʝ ʟʘʧʫʱʝʥʥʳʤʠ ʩʝʨʚʝʨʘʤʠ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ VoIP, ʩʦʟʜʘʥʘ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʮʠʬʨʦʚʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʝʪʴ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʦʩʫʱʝʩʪʚʠʪʴ ʠʥʪʝʛʨʘʮʠʶ IP-ʪʝʣʝʬʦʥʠʠ ʊʅʎ ʉʆ ʈɸʅ ʚ ʛʦʨʦʜʩʢʠʝ ʪʝʣʝʬʦʥʥʳʝ ʩʝʪʠ 

ʧʦʩʨʝʜʩʪʚʦʤ 2-ʭ ʧʨʦʚʘʡʜʝʨʦʚ ʪʝʣʝʬʦʥʠʠ. ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʦʪʨʘʙʦʪʘʥ ʠ ʟʘʧʫʱʝʥ ʚ  

ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʦʙʨʦʩ ʚ ʊʦʤʩʢ ʧʨʷʤʳʭ ʅʦʚʦʩʠʙʠʨʩʢʠʭ ʪʝʣʝʬʦʥʦʚ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʀʉʕ ʉʆ ʈɸʅ ɿɸʆ çɸʚʘʥʪʝʣè ʫʩʪʘʥʦʚʣʝʥʘ ʋɸʊʉ çʄ200è, ʢʦʪʦʨʘʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʝʨʤʠʥʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ E1 ʩ ʜʨʫʛʠʭ ʋɸʊʉ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʊʅʎ ʉʆ 

ʈɸʅ ʠ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʩʠʩʪʝʤʫ ʢʦʨʧʦʨʘʪʠʚʥʦʡ IP-ʪʝʣʝʬʦʥʠʠ ʉʆ ʈɸʅ. ʕʪʦ ʧʦʟʚʦʣʠʪ  

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʚʳʜʝʣʝʥʥʦʤʫ ʧʦʪʦʢʫ ʘʙʦʥʝʥʪʘʤ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʪʝʣʝʬʦʥʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʫʯʨʝʞʜʝʥʯʝʩʢʠʤ ɸʊʉ, ʩ 

ʘʙʦʥʝʥʪʘʤʠ ʚ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʘʭ ʉʆ ʈɸʅ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʞʜʫʛʦʨʦʜʥʝʡ ʩʚʷʟʠ. 

ʊʘʢ ʞʝ ʋɸʊʉ çʄ200è ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʚʥʫʪʨʝʥʥʠʭ ʠ ʛʦʨʦʜʩʢʠʭ ʘʙʦʥʝʥʪʦʚ, 

ʧʦʜʢʣʶʯʘʷ ʛʦʨʦʜʩʢʠʝ ʥʦʤʝʨʘ ʚʥʫʪʨʠ ʠʥʩʪʠʪʫʪʘ ʙʝʟ ʦʙʨʘʱʝʥʠʷ ʚ ɻʊʉ. 

ʇʦʯʪʦʚʳʡ ʩʝʨʚʠʩ ʉʇɼ ʊʅʎ ʉʆ ʈɸʅ. 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʦʙʥʦʚʣʝʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʨʚʝʨʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ ʠ ʩʪʘʪʠʩʪʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʧʨʦʩʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ. ɿʘ 2010 ʛʦʜ ʯʝʨʝʟ 

ʧʦʯʪʦʚʳʝ ʩʝʨʚʝʨʘ ʧʨʦʰʣʦ ~28 ʤʣʥ. ʧʠʩʝʤ (ʈʠʩʫʥʦʢ 30ʈʠʩʫʥʦʢ 30). ʆʙʲʝʤ ʧʦʯʪʳ ʧʦ 

ʜʦʤʝʥʘʤ TSC.RU (ʜʣʷ ʚʩʝʭ ʠʥʩʪʠʪʫʪʦʚ): 

 

ʉʝʨʚʝʨ gate.tsc.ru  (ʙʝʩʧʣʘʪʥʳʡ ʢʘʥʘʣ): 

ʜʦʩʪʘʚʣʝʥʥʘʷ  ʧʦʯʪʘ 520 000/195 000 (ʧʨʠʥʷʪʦ/ʧʦʩʣʘʥʦ) 

ʦʙʲʝʤ ʧʦʯʪʳ  29ɻʙ 

ʦʪʩʝʯʝʥʥʳʭ ʩʧʘʤ ʩʦʦʙʱʝʥʠʡ  14 160 000 

 

ʉʝʨʚʝʨ mail-hub.tsc.ru  (ʧʣʘʪʥʳʡ ʢʘʥʘʣ): 

ʜʦʩʪʘʚʣʝʥʥʘʷ  ʧʦʯʪʘ 1 020 000 

ʦʙʲʝʤ ʧʦʯʪʳ     94ɻʙ 

ʦʪʩʝʯʝʥʥʳʭ ʩʧʘʤ ʩʦʦʙʱʝʥʠʡ   11 840 000 

 
ʈʠʩʫʥʦʢ 30. ʉʪʘʪʠʩʪʠʢʘ ʧʦʯʪʦʚʦʛʦ ʩʝʨʚʝʨʘ gate.tsc.ru ʦʯʠʱʝʥʥʦʡ ʦʪ ʩʧʘʤʘ ʠ ʚʠʨʫʩʦʚ ʧʦʯʪʳ ʟʘ ʤʝʩʷʮ 
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ɼʘʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʦʪʨʘʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʊʅʎ 

ʉʆ ʈɸʅ. ɺ ʥʝʡ ʚʩʝ-ʪʘʢʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦʣʷ ʩʧʘʤʘ, ʥʦ 96.5% ʩʧʘʤʘ ʦʪʩʝʯʝʥʦ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʬʠʣʴʪʨʘʮʠʠ. 

ʆʩʥʦʚʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʢʘʥʘʣʳ ʧʦʯʪʦʚʳʭ ʩʝʨʚʝʨʦʚ ʥʘʢʣʘʜʳʚʘʝʪ ʥʝʞʝʣʘʪʝʣʴʥʘʷ 

ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʷ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ 31), ʜʦʣʷ ʧʨʠʥʷʪʦʡ (ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʧʦʣɹʟʦʚʘʪʝʣʴʩʢʦʡ) ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʢʨʘʡʥʝ ʤʘʣʘ, ʩ ʪʨʫʜʦʤ ʨʘʟʣʠʯʠʤʳʝ ʥʘ ʬʦʥʝ 

ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʡ ʧʦʯʪʳ ʤʘʣʝʥʴʢʠʝ ʚʩʧʣʝʩʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʞʘʪʳʝ ʢ ʦʩʠ X.  

 
ʈʠʩʫʥʦʢ 31. ʉʪʘʪʠʩʪʠʢʘ ʧʦʯʪʦʚʦʛʦ ʩʝʨʚʝʨʘ gate.tsc.ru ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʧʦʯʪʳ ʟʘ ʤʝʩʷʮ 

 

ʊʘ ʞʝ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʛʦʜʦʚʦʤ ʛʨʘʬʠʢʝ (ʈʠʩʫʥʦʢ 31).  ʇʦʣʝʟʥʘʷ 

ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʷ ʪʘʢʞʝ ʤʘʣʦ ʟʘʤʝʪʥʘ ʥʘ ʬʦʥʝ ʩʧʘʤʘ ʠ ʚʠʨʫʩʦʚ. 

 
ʈʠʩʫʥʦʢ 32. ʉʪʘʪʠʩʪʠʢʘ ʧʦʯʪʦʚʦʛʦ ʩʝʨʚʝʨʘ gate.tsc.ru ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʧʦʯʪʳ ʟʘ ʛʦʜ. 

ʈʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʊʅʎ ʉʆ ʈɸʅ ʥʘ ʧʣʘʪʬʦʨʤʝ CUDA 
ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʊʅʎ ʉʆ ʈɸʅ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʩʝʨʚʝʨʘ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʜʝʞʥʦʛʦ ʩʝʪʝʚʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ (NAS) ʩ ʤʦʱʥʳʤ 

ʚʳʯʠʩʣʠʪʝʣʥɹʳʤ ʩʝʨʚʝʨʦʤ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʨʦʚ NVidia ʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ Intel (ʈʠʩʫʥʦʢ 33). ʉʚʷʟʴ ʤʝʞʜʫ ʫʟʣʘʤʠ ʩʝʪʠ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦ ʢʘʥʘʣʫ Gigabit Ethernet. 

ʉʝʨʚʝʨ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʩʝʨʚʝʨʘ (ʟʘʛʨʫʟʢʠ CPU, ʪʝʤʧʝʨʘʪʫʨʳ, ʟʘʥʷʪʦʩʪʠ ʜʠʩʢʦʚʳʭ ʨʝʩʫʨʩʦʚ, 

ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʪ.ʜ.), ʧʦʩʪʘʥʦʚʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʚ 

ʦʯʝʨʝʜʴ. ʈʘʙʦʪʘ ʩʝʨʚʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝ GNU/Linux. 

ʋʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʊʅʎ ʉʆ ʈɸʅ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʪʦʢʦʣʘ SSH2 (Secure Shell), ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʟʘʱʠʪʫ 

ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʡʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʰʠʬʨʦʚʘʥʠʷ. 

ʇʝʨʝʜʘʯʘ ʬʘʡʣʦʚ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʧʨʦʪʦʢʦʣʘʤ SCP (Secure Copy Protocol) ʠ SFTP (SSH File Transfer Protocol). ʅʘ ʩʝʨʚʝʨʝ ʜʣʷ 
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ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʳʤ ʧʨʦʪʦʢʦʣʘʤ ʫʩʪʘʥʦʚʣʝʥ ʦʪʢʨʳʪʳʡ ʧʘʢʝʪ openssh-server 

ʚʝʨʩʠʠ 5.3p1. ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʝʰʠʪʴ ʜʦʩʪʫʧ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʦʣʴʢʦ ʩ ʚʳʙʨʘʥʥʦʛʦ IP-ʘʜʨʝʩʘ, ʥʘʙʦʨʘ IP-ʘʜʨʝʩʦʚ ʠʣʠ ʮʝʣʦʡ IP-

ʧʦʜʩʝʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʟɹʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʜʨʝʩʘ, ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʤʦʜʫʣʷ pam_access. 

 
ʈʠʩʫʥʦʢ 33. ʉʭʝʤʘ ʜʦʩʪʫʧʘ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤʫ ʨʝʩʫʨʩʫ 

 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʣʝʜʫʶʱʝʝ ʇʆ:  

¶ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ï Ganglia ï ʤʘʩʰʪʘʙʠʨʫʝʤʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʜʣʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʥɹʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʢʣʘʩʪʝʨʳ ʠʣʠ ʛʨʠʜʳ. 

ʅʘ ʢʘʞʜʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʝ ʟʘʧʫʩʢʘʝʪʩʷ ʜʝʤʦʥ gmond, ʢʦʪʦʨʳʡ ʩʦʙʠʨʘʝʪ 

ʩʠʩʪʝʤʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ ʠ ʪ.ʜ.) ʠ 

ʧʦʩʳʣʘʝʪ ʝʝ ʥʘ ʫʧʨʘʚʣʷʶʱʠʡ ʩʝʨʚʝʨ. ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʡ gmond, 

ʦʯʝʥʴ ʤʘʣʳ, ʧʦʵʪʦʤʫ ʵʪʦʪ ʢʦʜ ʤʦʞʥʦ ʟʘʧʫʩʢʘʪʴ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺ 

ʩʚʦʝʡ ʨʘʙʦʪʝ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʤʝʥʷʝʪ ʧʘʢʝʪ RRDTool (ʥʘʙʦʨ ʫʪʠʣʠʪ ʜʣʷ 

ʨʘʙʦʪʳ ʩ RRD ï Roundrobin Database, ʪ. ʝ. ʩ ʢʦʣʴʮʝʚʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ). ʇʦʜʨʦʙʥʦʩʪʴ 

ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ ʚ ʪʘʢʦʡ ʙʘʟʝ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʠʭ ʫʩʪʘʨʝʚʘʥʠʷ, ʪ. ʝ. ʨʘʟʤʝʨ ʙʘʟʳ 

ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʢʦʤʧʘʢʪʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʙʝʟ ʫʱʝʨʙʘ 

ʜʣʷ ʝʝ ʧʦʣʝʟʥʦʩʪʠ. 

¶ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʯʝʨʝʜʝʡ ʫʩʪʘʥʦʚʣʝʥ ʤʝʥʝʜʞʝʨ ʨʝʩʫʨʩʦʚ Torque 

(Terascale Open-source Resource and QUEue), ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʧʦ ʣʠʮʝʥʟʠʠ OpenPBS 

Software License ʚ ʦʪʢʨʳʪʳʭ ʠʩʭʦʜʥʳʭ ʢʦʜʘʭ (OpenSource). ʕʪʘ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʳʜʝʣʝʥʠʷ ʠʭ ʧʦʜ ʟʘʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʩʝʨʚʝʨ ʨʘʙʦʪʘʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

GNU/Linux. ʀʩʧʦʣʴʟʫʝʪʩʷ 64-ʭ ʨʘʟʨʷʜʥʳʡ ʜʠʩʪʨʠʙʫʪʠʚ Ubuntu 10.04 (ʦʩʥʦʚʘʥ ʥʘ 

ʜʠʩʪʨʠʙʫʪʠʚʝ Debian). 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʩʝʨʚʝʨ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ: ʯʝʪʳʨʝʭʷʜʝʨʥʳʡ 

ʧʨʦʮʝʩʩʦʨ Intel(R) Core(TM) i7 CPU 920 ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 2.67GHz (ʟʘ ʩʯʝʪ ʧʦʜʜʝʨʞʢʠ 

ʪʝʭʥʦʣʦʛʠʠ Hyper-Threading ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʢʘʪʴ ʜʦ 8-ʤʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʪʨʝʜʦʚ)); ʜʚʘ ʛʨʘʬʠʯʝʩʢʠʭ ʚʳʯʠʩʣʠʪʝʣʷ Nvidia Tesla C1060; ʛʨʘʬʠʯʝʩʢʠʡ ʚʳʯʠʩʣʠʪʝʣʴ 

Quadro NVS 290; 12ɻʙ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

ʆʩʥʦʚʥʦʡ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚʳʯʠʩʣʠʪʝʣʴ ï Nvidia Tesla C1060 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (GPU) ʩ ʧʦʜʜʝʨʞʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ CUDA (Compute Unified Device Architecture). ʇʦ ʩʚʦʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʩʦʧʦʩʪʘʚʠʤ ʧʦ ʩʢʦʨʦʩʪʠ ʩ ʥʝʙʦʣʴʰʠʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʢʣʘʩʪʝʨʦʤ. ʇʠʢʦʚʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ C1060 ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 1 TFLOPS. 

ʊʘʢ ʢʘʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʫʟʝʣ ʦʩʥʘʱʝʥ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ, ʧʦʤʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ 
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ʚʳʯʠʩʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ MPI ʠʣʠ OpenMP, ʪʘʢʞʝ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʛʠʙʨʠʜʥʘʷ ʤʦʜʝʣʴ). 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʢʦʤʧʠʣʷʪʦʨʦʚ GNU, ʘ ʪʘʢʞʝ ʢʦʤʧʠʣʷʪʦʨʳ Intel ʷʟʳʢʦʚ C/C+ 

+/Fortran ʚʝʨʩʠʠ 11.1. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʦʨʝ (GPU) ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ CUDA Toolkit ʚʝʨʩʠʠ 3.2. 

ʀʩʧʦʣʴʟʫʝʤʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ 

ʥʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʨʚʝʨʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʠʭ ʫʩʢʦʨʠʪʝʣʝʡ ʠʣʠ ʜʘʞʝ ʟʘ 

ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ ʫʞʝ ʛʦʪʦʚʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ, 

ʦʜʥʦʨʦʜʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʣʘʩʪʝʨʳ. 

ʊʶʤʝʥʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʆ ʈɸʅ, ʛ. ʊʶʤʝʥʴ 

ʊʝʣʝʬʦʥʠʷ.  

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʧʦʜʜʝʨʞʢʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʪʝʣʝʬʦʥʠʠ. ɹʘʟʦʚʘʷ ʫʯʝʨʝʞʜʝʥʯʝʩʢʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʪʘʥʮʠʷ AVAYA  IP 

Office ʧʦʜʢʣʶʯʝʥʘ ʢ ʛʦʨʦʜʩʢʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʛʥʘʣʠʟʘʮʠʠ PRI. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʥʘ ʫʟʣʦʚʦʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʘʧʧʘʨʘʪʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʠʟʚʝʜʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʪʝʣ.ʩʪʘʥʮʠʠ ʩ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʉʆ ʈɸʅ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʜʦʩʪʫʧ ʢ ʝʝ ʨʝʩʫʨʩʘʤ, ʇʦʣʴʟʦʚʘʪʝʣʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʉʆ ʈɸʅ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʚ ʛʦʨʦʜʩʢʫʶ ʪʝʣʝʬʦʥʥʫʶ ʩʝʪʴ ʊʶʤʝʥʠ.  

ʉ ʩʝʨʝʜʠʥʳ 2007 ʛ. ʜʦʩʪʫʧ ʤʝʞʜʫʛʦʨʦʜʥʝʡ ʩʚʷʟʠ ʚ ʅʦʚʦʩʠʙʠʨʩʢ, ʀʨʢʫʪʩʢ ʠ ʗʢʫʪʩʢ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʝʪʴ ʉʆ ʈɸʅ. ɺ 2010 ʛ. ʦʧʝʨʘʪʦʨ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʆʆʆ 

ʈʦʩʪʝʣʝʢʦʤ ʧʨʝʜʦʩʪʘʚʠʣ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ɽ1, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ 

ʛʦʨʦʜʩʢʠʝ ʪʝʣʝʬʦʥʳ. ʕʪʦʪ ʢʘʥʘʣ ʮʝʣʠʢʦʤ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ IP ʪʝʣʝʬʦʥʠʠ 

ʚ ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ. ʉʝʨʚʠʩ IP-ʪʝʣʝʬʦʥʠʠ ʦʨʛʘʥʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʝʨʘ Asterisk, 

ʧʦʟʚʦʣʠʚʰʝʛʦ ʦʙʝʩʧʝʯʠʪʴ ʪʝʣʝʬʦʥʥʫʶ ʩʚʷʟʴ ʧʨʦʚʦʜʥʳʤ ʠ ʙʝʩʧʨʦʚʦʜʥʳʤ SIP ʢʣʠʝʥʪʘʤ ʧʦ 

ʧʨʦʪʦʢʦʣʫ H323 (ʈʠʩʫʥʦʢ 34).  

 
ʈʠʩʫʥʦʢ 34. ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ IP-ʪʝʣʝʬʦʥʠʠ ʊʶʤʝʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

ʉʆ ʈɸʅ. 












































































