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1. ʎʝʣʴ ʨʘʙʦʪ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ ViPNet Custom. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʟʘʱʠʱʝʥʥʘʷ  ʩʝʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʘʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè, ViPNet 

çʂʦʦʨʜʠʥʘʪʦʨè, ViPNet çʂʣʠʝʥʪè. ɺ ʩʝʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʰʠʬʨʦʚʘʥʠʷ ʪʨʘʬʠʢʘ ʵʣʝʢʪʨʦʥʥʦ-

ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ, ʠ ʧʝʨʩʦʥʘʣʴʥʳʝ ʩʝʪʝʚʳʝ ʵʢʨʘʥʳ. 

 

2. ʂʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

 

ɺʚʝʜʝʥʠʝ. 

     ʊʝʥʜʝʥʮʠʠ ʨʳʥʢʘ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʩʝʛʦʜʥʷ ʠ ʟʘʚʪʨʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʩʝ ʙʦʣʴʰʝʡ 

ʠʥʪʝʛʨʘʮʠʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʝʜʠʥʦʝ ʩʝʪʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɻʣʦʙʘʣʴʥʳʝ ʩʝʪʠ, 

ʚʢʣʶʯʘʷ, ʢʦʥʝʯʥʦ ʀʥʪʝʨʥʝʪ, ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʩ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʩʝʪʷʤʠ. ɺʩʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ ʩʪʨʦʠʪʩʷ ʥʘ ʙʘʟʝ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʤʝʩʪʥʳʤʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʧʨʦʚʘʡʜʝʨʘʤʠ. ɺʩʝ ʧʨʦʱʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʩʦʨʪʥʦʡ 

ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ, ʘ ʯʝʨʝʟ ʥʝʛʦ ʢ ʩʚʦʠʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʨʝʩʫʨʩʘʤ ʣʶʙʳʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ. ʂʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʫʩʣʫʛ 

ʚʦʟʨʘʩʪʘʝʪ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ.  ʗʩʥʦ ʫʞʝ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʙʠʟʥʝʩ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʘ ʧʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʦ 

ʧʨʝʜʲʷʚʣʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʙʠʟʥʝʩʫ, ʦʪʨʘʩʣʷʤ ʵʢʦʥʦʤʠʢʠ, 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʫʚʝʨʝʥʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

     ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ,  ʧʦʩʪʦʷʥʥʦ ʫʩʣʦʞʥʷʶʱʠʝʩʷ ʦʧʝʨʘʮʠʦʥʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʩʠʩʪʝʤʳ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʚʳʰʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʝʪʝʚʳʭ 

ʘʪʘʢ, ʢʘʢ ʠʟ ʚʥʫʪʨʝʥʥʠʭ, ʪʘʢ ʠ ʚʥʝʰʥʠʭ ʩʝʪʝʡ, ʯʪʦ ʤʦʞʝʪ, ʥʘʦʙʦʨʦʪ, ʧʨʠ ʘʢʪʠʚʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠʚʝʩʪʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʠʟʥʝʩʘ ʠ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ.   

     ʂ ʩʝʨʴʝʟʥʳʤ ʧʨʦʙʣʝʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʠ ʥʘʙʣʶʜʘʶʱʘʷʩʷ ʩʝʛʦʜʥʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʙʝʟʦʛʣʷʜʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʪʢʨʳʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʢʣʶʯʝʡ, ʥʘʜʝʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʜʦʩʪʠʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʕʪʘ ʞʝ ʧʨʦʙʣʝʤʘ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʝʭʘʥʠʟʤʘʤ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʦʡ ʚ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʩʠʩʪʝʤʘʭ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʟʘʱʠʪʳ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ 

ʦʧʘʩʝʥʠʷ.   

ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʩʝʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʥʝʰʥʠʤ ʘʪʘʢʘʤ. ʅʝ ʤʝʥʝʝ ʚʝʨʦʷʪʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʚʥʫʪʨʠ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠ ʘʪʘʢʝ ʩʦ ʩʪʦʨʦʥʳ ʟʥʘʶʱʝʛʦ ʩʦʪʨʫʜʥʠʢʘ 

ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʤʥʦʛʦ ʩʝʨʴʝʟʥʝʝ, ʪʘʢ ʢʘʢ ʵʪʦ ʣʠʮʦ ʭʦʨʦʰʦ ʟʥʘʢʦʤʦ ʩ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʩʝʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʯʘʩʪʦ ʠʤʝʶʪ ʢʦʥʢʨʝʪʥʫʶ ʮʝʣʴ ʠ 

ʧʨʠʯʠʥʫ ʜʣʷ ʘʪʘʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʪʘʢʠ ʠʟʚʥʝ ʥʝʨʝʜʢʦ ʥʦʩʷʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʫʱʝʨʙ ʦʪ ʘʪʘʢʠ ʠʟʥʫʪʨʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʤʧʴʶʪʝʨʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʚ ʩʘʤʳʭ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʤʝʩʪʘʭ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ ʫʪʨʘʪʳ, ʢ ʥʝʟʘʱʠʱʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʘʢʠʭ 

ʢʦʤʧʴʶʪʝʨʘʭ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʞʝ ʥʫʞʜʘʝʪʩʷ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʱʠʪʥʳʭ ʤʝʨʘʭ.  



 

5 

 

 

     ʇʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʛʨʘʮʠʠ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʨʦʣʠ ʪʝʭʥʦʣʦʛʠʡ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʶʱʝʡʩʷ ʤʦʙʠʣʴʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʩʝ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʩʨʝʜʩʪʚʘ ʩʝʪʝʚʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʝʨʩʦʥʘʣʴʥʫʶ ʟʘʱʠʪʫ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʧʦʟʚʦʣʷʣʠ ʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ.  

ʊʝʭʥʦʣʦʛʠʠ VPN, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩ ʩʝʪʝʚʳʤʠ ʵʢʨʘʥʘʤʠ ʠ ʜʦʧʫʩʢʘʶʱʠʝ  ʫʩʪʘʥʦʚʢʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʫʣʝʡ ʥʘ ʢʦʤʧʴʶʪʝʨʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʩʝʪʠ, ʩʪʘʥʦʚʷʪʩʷ 

ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʠ ʯʫʪʴ ʣʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. 

     ʂ ʪʘʢʠʤ ʩʨʝʜʩʪʚʘʤ, ʙʝʟʫʩʣʦʚʥʦ, ʦʪʥʦʩʷʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ VPN, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩ 

ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʩʝʪʝʚʳʤʠ ʵʢʨʘʥʘʤʠ, ʢʦʪʦʨʳʝ, ʙʫʜʫʯʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʢʦʤʧʴʶʪʝʨʳ, 

ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʘʤʳʭ ʥʝʙʝʟʦʧʘʩʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ 

ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʧʦʢʦʡʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝʤ ʩʧʝʢʪʨʦʤ ʩʝʨʚʠʩʦʚ ʠ ʫʩʣʫʛ: 

ʟʘʱʠʱʝʥʥʦʡ ʧʦʯʪʦʡ, ʟʘʱʠʱʝʥʥʳʤ ʬʘʡʣʦʚʳʤ ʦʙʤʝʥʦʤ, ʟʘʱʠʱʝʥʥʳʤ ʦʙʤʝʥʦʤ ʤʛʥʦʚʝʥʥʳʭ 

ʩʦʦʙʱʝʥʠʡ ʠ ʜʨ.  

     ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʪʘʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʟʘʱʠʪʫ ʥʘ ʜʨʫʛʠʭ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ (SSL ʠ ʜʨ.), ʩʧʦʩʦʙʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʝʩʴ ʪʨʘʬʠʢ ʜʘʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʩ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʩʝʪʝʚʳʝ ʘʪʘʢʠ, ʩʦʭʨʘʥʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ. ɸ ʚ 

ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ, 

(ʪʦ ʝʩʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʥʥʫʶ) ʬʠʣʴʪʨʘʮʠʶ ʪʨʘʬʠʢʘ ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʣʶʙʦʛʦ 

ʦʪʢʨʳʪʦʛʦ ʪʨʘʬʠʢʘ. ʕʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʣʶʙʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʜʦʩʪʫʧʫ ʢ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʢʦʤʧʴʶʪʝʨʫ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʢʣʶʯʝʡ 

ʰʠʬʨʦʚʘʥʠʷ, ʠ ʛʘʨʘʥʪʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢʦʤʧʴʶʪʝʨʦʚ, ʠʤʝʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʣʶʯʠ, ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʨʘʟʨʝʰʝʥʥʳʭ ʫʩʣʦʚʠʡ.  

     ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʣʝʛʢʦ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʠ ʤʝʞʩʝʪʝʚʳʭ 

ʵʢʨʘʥʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ VPN ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʬʠʣʴʪʨʘʮʠʶ ʠ ʰʠʬʨʦʚʘʥʠʝ ʪʨʘʬʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʩʝʪʝʚʳʭ ʘʪʘʢ, ʢʘʢ ʠʟ ʛʣʦʙʘʣʴʥʳʭ, ʪʘʢ ʠ ʠʟ ʣʦʢʘʣʴʥʳʭ 

ʩʝʪʝʡ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʟʘʱʠʱʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤ 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʪʦʧʦʣʦʛʠʡ ʠ ʨʘʟʤʝʨʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʚʥʫʪʨʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ 

ʚʟʘʠʤʥʦ ï ʥʝʜʦʩʪʫʧʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʟʘʱʠʱʝʥʥʳʭ ʢʦʥʪʫʨʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʝʜʠʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʣʠ ʥʘʟʥʘʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. ɺ ʚʠʨʪʫʘʣʴʥʳʡ ʢʦʥʪʫʨ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴʩʷ, ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʪʘʢ ʠ ʛʨʫʧʧʳ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʣʦʢʘʣʴʥʳʭ ʠʣʠ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ.  

     ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʟʘʱʠʱʝʥʥʳʭ ʩʝʪʝʡ ViPNet, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʫʶ ʩʝʪʝʚʫʶ ʟʘʱʠʪʫ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʚ ʮʝʣʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʠʤʝʥʥʦ ʪʘʢʠʭ ʟʘʜʘʯ. 

     ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʪʝʭʥʦʣʦʛʠʠ ViPNet ï ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʦʝ 

ʙʝʟʦʧʘʩʥʦʝ ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʣʷ ʣʶʙʳʭ ʩʝʪʝʚʳʭ ʩʣʫʞʙ ʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʥʝʙʝʟʦʧʘʩʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʷʭ, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʮʝʣʳʡ ʩʧʝʢʪʨ ʩʦʙʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʧʨʠʢʣʘʜʥʦʛʦ 

ʫʨʦʚʥʷ. ʊʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʘʢ ɼʝʣʦʚʘʷ ʧʦʯʪʘ, ʢʦʥʬʝʨʝʥʮʠʠ, ʩʣʫʞʙʳ ʦʪʧʨʘʚʢʠ ʬʘʡʣʦʚ ʠ ʜʨ. 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʙʘʟʠʩʥʫʶ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ï ʝʝ ʢʣʶʯʝʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ. 

     ʊʝʭʥʦʣʦʛʠʷ ViPNet ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ 

ʣʶʙʳʭ ʩʫʱʝʩʪʚʫʶʱʠʭ IP-ʩʝʪʷʭ, ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʠ ʚʳʜʝʣʝʥʥʳʭ ʢʘʥʘʣʘʭ, ʩʝʪʷʭ MPLS, GPRS, 

ʪʝʭʥʦʣʦʛʠʷʭ xDSL, Wireless ʠ ʜʨ.,  ʥʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
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ʩʦʚʤʝʩʪʠʤʘ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʨʠʢʣʘʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ʊʝʭʥʦʣʦʛʠʷ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ Windows, ʆʉ Linux, Sun Solaris. 

    ɺ ʨʘʙʦʪʝ ʙʫʜʝʪ ʨʘʟʚʦʨʘʯʠʚʘʪʴʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʩʝʪʴ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ VIPNet Custom. 

ʇʨʝʜʥʘʟʥʘʯʝʥʥʘʷ, ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʝʜʠʥʫʶ ʟʘʱʠʱʝʥʥʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʩʝʪʴ ʧʨʦʠʟʚʦʣʴʥʦʛʦ 

ʯʠʩʣʘ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ.  ʅʘʮʝʣʝʥʥʘʷ ʥʘ ʩʦʟʜʘʥʠʝ ʟʘʱʠʱʝʥʥʦʡ, ʜʦʚʝʨʝʥʥʦʡ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʫʙʣʠʯʥʳʭ ʠ ʚʳʜʝʣʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

(ʀʥʪʝʨʥʝʪ, ʪʝʣʝʬʦʥʥʳʝ ʠ ʪʝʣʝʛʨʘʬʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ ʠ ʪ.ʧ.), ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʯʘʩʪʥʦʡ ʩʝʪʠ. ɹʫʜʝʪ ʨʘʟʚʝʨʥʫʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ (PKI) ʠ ʦʨʛʘʥʠʟʦʚʘʥ 

ʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʎʝʥʪʨ ʩ ʮʝʣʴʶ ʠʥʪʝʛʨʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʵʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʚ 

ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʙʦʥʝʥʪʘ (ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ).  

 

ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. 

     ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʦ ʩʧʦʩʦʙʫ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦ ʨʝʟʫʣʴʪʘʪʫ ʘʪʘʢʠ, ʧʦ ʪʠʧʫ ʘʪʘʢʫʶʱʝʛʦ, ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʘʪʘʢʠ). 

     ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ʥʝʟʘʢʦʥʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʧʨʦʛʨʘʤʤ; 

ʥʝʟʘʢʦʥʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ; 

ʥʘʨʫʰʝʥʠʝ ʘʜʨʝʩʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ; 

ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ  ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ; 

ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʚʠʨʫʩʦʚ; 

ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʟʘʢʣʘʜʦʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ 

ʠʣʠ ʜʝʡʩʪʚʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʠʩʪʝʤʘʤ ʝʝ ʟʘʱʠʪʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. 

     ʈʝʟʫʣʴʪʘʪʦʤ ʧʦʜʦʙʥʳʭ ʜʝʡʩʪʚʠʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʢʘʟ ʚ ʜʦʩʪʫʧʝ ʢ ʩʝʨʚʠʩʘʤ ʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʘʨʫʰʝʥʠʝ 

ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʚʝʜʝʥʠʡ. 

     ʇʦʜ ʮʝʣʦʩʪʥʦʩʪʴʶ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʦʩʪʴ, 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʧʦʣʥʦʪʫ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʠʣʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢ, ʧʦʣʫʯʠʚ ʢ ʥʠʤ ʜʦʩʪʫʧ, ʤʦʞʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠʭ. ʊʝʤ ʩʘʤʳʤ ʦʥ 

ʩʢʦʤʧʨʦʤʝʪʠʨʫʝʪ ʠʭ ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ. 

     ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʪʦ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʘ ʚʠʜʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʘʡʥʘ ʠ ʢʦʤʤʝʨʯʝʩʢʘʷ ʪʘʡʥʘ. ʋʪʝʯʢʘ ʠʣʠ ʫʪʨʘʪʘ ʵʪʠʭ ʜʘʥʥʳʭ 

ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ, ʧʦʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʨʝʡʪʠʥʛʘ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʩʢʘʟʘʪʴʩʷ ʥʘ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ, ʚʳʟʚʘʪʴ ʩʢʘʥʜʘʣ, ʜʦʣʛʠʝ ʩʫʜʝʙʥʳʝ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʠ ʪ.ʧ.  

     ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʟʘʱʠʱʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ 

ʮʠʨʢʫʣʷʮʠʠ ʚ ʩʠʩʪʝʤʝ: ʧʨʠ ʭʨʘʥʝʥʠʠ, ʧʝʨʝʜʘʯʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʋʩʪʘʥʦʚʢʘ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦʣʫʯʠʚ ʢʘʢʠʝ-ʣʠʙʦ 

ʩʚʝʜʝʥʠʷ, ʧʦʣʫʯʘʪʝʣʴ ʤʦʞʝʪ ʫʩʦʤʥʠʪʴʩʷ ʚ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʚʦʧʨʦʩ 

ʣʠʯʥʦʩʪʴ ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʬʘʢʪ ʦʪʧʨʘʚʢʠ, ʚʨʝʤʷ ʦʪʧʨʘʚʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʩʦʦʙʱʝʥʠʷ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʫʧʥʦʩʪʠ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʢʣʘʩʩ ʘʪʘʢ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʩʜʝʣʘʪʴ ʥʝʜʦʩʪʫʧʥʳʤʠ ʢʘʢʠʝ-ʣʠʙʦ ʩʝʨʚʠʩʳ ʠʣʠ ʠʥʬʦʨʤʘʮʠʶ (ʥʘʧʨʠʤʝʨ, DoS-ʘʪʘʢʠ (Denial of 

Service)). ʈʝʟʫʣʴʪʘʪʦʤ DoS-ʘʪʘʢʠ ʤʦʞʝʪ ʩʪʘʪʴ çʧʦʚʠʩʘʥʠʝè, ʧʝʨʝʟʘʛʨʫʟʢʘ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ 

ʦʪʢʘʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʣʠ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

ʆʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, 

ʇʨʦʚʝʨʢʘ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʝʝ ʦʪʧʨʘʚʠʪʝʣʷ, 

ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. 
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     ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʟʘʱʠʪʠʪʴʩʷ ʦʪ ʚʩʝʭ ʘʪʘʢ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʩʪʦʠʪʴ 

ʦʯʝʥʴ ʜʦʨʦʛʦ. ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʠʝ ʘʪʘʢʠ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʠ 

ʩ ʢʘʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʩʚʝʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʘʢʪʫʘʣʴʥʳʭ ʫʛʨʦʟ, 

ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. ɺ ʥʝʛʦ ʤʦʛʫʪ ʙʳʪʴ 

ʚʢʣʶʯʝʥʳ ʩʧʠʩʢʠ ʤʝʪʦʜʦʚ, ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʫʛʨʦʟʘʤ. ɺʩʝ ʚʤʝʩʪʝ ʵʪʦ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʠʪʠʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʣʠʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʜʦʢʫʤʝʥʪ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʣʠʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʚʝʜʝʥʠʷ ʦʙ ʘʢʪʫʘʣʴʥʳʭ ʫʛʨʦʟʘʭ 

ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʩʪʨʫʤʝʥʪʘʨʠʶ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʡ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ. ʇʨʠʤʝʨʦʤ ʧʦʣʠʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ɼʦʢʪʨʠʥʘ ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ɹʝʟʦʧʘʩʥʦʩʪʠ ʈʌ. 

     ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

     ʌʠʟʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʋʧʫʱʝʥʠʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʣʘʝʪ 

ʙʝʩʩʤʳʩʣʝʥʥʳʤ ʟʘʱʠʪʫ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ, ʧʦʣʫʯʠʚ 

ʬʠʟʠʯʝʩʢʠʡ ʜʦʩʪʫʧ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʢʦʤʧʦʥʝʥʪʫ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʤʦʞʝʪ ʧʨʦʚʝʩʪʠ ʫʜʘʯʥʫʶ ʘʪʘʢʫ. 

      ʐʠʬʨʦʚʘʥʠʝ ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʚ ʟʘʢʨʳʪʳʡ. 

ʄʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠ ʭʨʘʥʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʰʠʬʨʦʚʘʥʠʷ (DES, IDEA, ɻʆʉʊ ʠ ʜʨ.). 

      ʕʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ (ʕʎʇ), ʮʠʬʨʦʚʳʝ ʩʠʛʥʘʪʫʨʳ. ʇʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʫʯʘʪʝʣʝʡ ʠ ʦʪʧʨʘʚʠʪʝʣʝʡ ʩʦʦʙʱʝʥʠʡ. ʉʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʭʝʤ ʩ 

ʦʪʢʨʳʪʳʤʠ ʢʣʶʯʘʤʠ. 

      ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ, ʜʫʙʣʠʨʦʚʘʥʠʝ. ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʠʥʘʤʠʯʥʦ 

ʧʝʨʝʭʦʜʠʪʴ ʩ ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʪʨʦʷ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʜʫʙʣʠʢʘʪ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ DoS-ʘʪʘʢʠ ʤʦʞʝʪ ʩʪʘʪʴ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʣʠ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʪʦʛʜʘ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ çʧʝʨʝʙʨʦʩʠʪʴè ʯʘʩʪʴ ʟʘʜʘʯ ʩ ʥʝʜʦʩʪʫʧʥʦʛʦ ʠʣʠ ʧʝʨʝʛʨʫʞʝʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʥʘ ʨʝʟʝʨʚʥʳʝ ʵʣʝʤʝʥʪʳ. 

     ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦʜʠʢʠ, ʪʘʢʠʝ ʢʘʢ: 

ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʘʥʜʘʨʪʘʤ; ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʦʢʦʣʦʚ; 

ʦʛʨʘʥʠʯʝʥʠʝ ʧʝʨʝʜʘʯʠ ʦʧʘʩʥʳʭ ʜʘʥʥʳʭ; ʢʦʥʪʨʦʣʴ ʦʧʝʨʘʮʠʡ ʥʘ ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʡ. 

     ʇʝʨʝʡʜʝʤ ʪʝʧʝʨʴ ʢ ʚʦʧʨʦʩʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ. 

     ɸʙʙʨʝʚʠʘʪʫʨʫ VPN ʤʦʞʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ Virtual Private Network 

(ɺʠʨʪʫʘʣʴʥʘʷ ʏʘʩʪʥʘʷ ʉʝʪʴ), ʥʦ ʠ ʢʘʢ Virtual Protected Network, ʪ.ʝ. ɺʠʨʪʫʘʣʴʥʘʷ ɿʘʱʠʱʝʥʥʘʷ 

ʉʝʪʴ. 

      ʊʝʨʤʠʥ ñprivateò ʠʤʝʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʟʥʘʯʝʥʠʷ: ʯʘʩʪʥʳʡ (ʩʦʙʩʪʚʝʥʥʳʡ) ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʡ (ʟʘʢʨʳʪʳʡ). ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʝʨʚʦʤ ʟʥʘʯʝʥʠʠ, ʪʦ ʯʘʩʪʥʘʷ ʩʝʪʴ ï ʵʪʦ ʩʝʪʴ, 

ʚ ʢʦʪʦʨʦʡ ʚʩʸ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʢʣʶʯʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʘʙʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʤʤʫʪʠʨʫʶʱʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʘʢʘʷ ʩʝʪʴ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʚʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʩʝʪʠ ʣʝʛʯʝ ʩʦʙʣʶʜʘʪʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʨʝʩʫʨʩʳ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ï ʚʣʘʜʝʣʴʮʘ ʩʝʪʠ. 

      VPN ï ʵʪʦ ʯʘʩʪʥʘʷ ʩʝʪʴ, ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʦʪʢʨʳʪʫʶ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʩʦʭʨʘʥʷʶʱʘʷ ʧʨʠ ʵʪʦʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʦʢʦʣʦʚ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

     ʎʝʣʴ VPN-ʪʝʭʥʦʣʦʛʠʡ ʩʦʩʪʦʠʪ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʦʩʦʙʣʝʥʠʷ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

ʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚʩʝʭ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 
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ʆʙʦʩʦʙʣʝʥʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʪʦʢʦʚ ʠ ʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ.  

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘʤʠ ʪʝʭʥʦʣʦʛʠʡ VPN ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʩʝʪʷʭ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʘ 

ʠʭ ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʅʉɼ.  

     ʊʘʢ ʢʘʢ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ VPN ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʪʨʘʬʠʢʘ, ʧʦʵʪʦʤʫ ʚʠʨʪʫʘʣʴʥʘʷ ʩʝʪʴ ʜʦʣʞʥʘ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʪʨʝʙʦʚʘʥʠʡ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʙʣʘʜʘʪʴ ʥʘʜʝʞʥʦʡ 

ʢʨʠʧʪʦʛʨʘʬʠʝʡ, ʛʘʨʘʥʪʠʨʫʶʱʝʡ ʟʘʱʠʪʫ ʦʪ ʧʨʦʩʣʫʰʠʚʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʦʪʢʘʟʘ ʦʪ ʘʚʪʦʨʩʪʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, VPN ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ ʠ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: 

ʟʘʱʠʱʝʥʥʘʷ ʧʦʯʪʘ, ʧʨʦʛʨʘʤʤʳ ʰʠʬʨʦʚʘʥʠʷ ʜʠʩʢʦʚ ʠ ʬʘʡʣʦʚ ʠ ʜʨ. 

     ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʨʝʜʩʪʚ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ VPN ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʸʪ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʠʯʠʥ: 

ʅʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚʤʝʩʪʦ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʣʠ ʘʨʝʥʜʫʝʤʳʭ ʣʠʥʠʡ ʩʚʷʟʠ; 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴʶ ʨʝʰʝʥʠʡ; 

ʇʨʦʩʪʦʪʦʡ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ; 

ñʇʨʦʟʨʘʯʥʦʩʪʴʶò ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ VPN-ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ: 

ʟʘʱʠʪʫ (ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʧʦʜʣʠʥʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ) ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʩʝʪʷʤ 

ʠʥʬʦʨʤʘʮʠʠ; 

ʟʘʱʠʪʫ ʚʥʫʪʨʝʥʥʠʭ ʩʝʛʤʝʥʪʦʚ ʩʝʪʠ ʦʪ ʅʉɼ ʩʦ ʩʪʦʨʦʥʳ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ; 

ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʚ ʟʘʱʠʱʘʝʤʳʡ ʧʝʨʠʤʝʪʨ ʩʝʪʠ; 

ʩʦʢʨʳʪʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʟʘʱʠʱʘʝʤʳʭ ʩʝʛʤʝʥʪʦʚ ʩʝʪʠ; 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʝʚʳʭ ʦʙʲʝʢʪʦʚ; 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʠʪʠʢʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʩʪʨʦʡʢʘʤʠ 

VPN-ʩʝʪʠ. 

      ʇʝʨʝʡʜʸʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʚʠʜʦʚ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʝʪʝʡ. 

      ʇʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ VPN. 

ʀʥʪʨʘʥʝʪ VPN (Intranet VPN) ï ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʩʝʪʴ, ʦʙʲʝʜʠʥʷʝʪ ʚ ʝʜʠʥʫʶ 

ʟʘʱʠʱʝʥʥʫʶ ʩʝʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʬʠʣʠʘʣʦʚ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦ ʦʪʢʨʳʪʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. 

 

 

ʀʥʪʝʨʥʝʪ

ʎʝʥʪʨʘʣʴʥʳʡ

ʦʬʠʩ

ʌʠʣʠʘʣ

ʌʠʣʠʘʣ

UNIVERSITY

ʌʠʣʠʘʣ

 
ʈʠʩ. 1.  ʀʥʪʨʘʥʝʪ VPN 
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      VPN ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ (Remote Access VPN) ï ʚʠʨʪʫʘʣʴʥʘʷ ʩʝʪʴ ʩ ʫʜʘʣʝʥʥʳʤ ʜʦʩʪʫʧʦʤ, 

ʨʝʘʣʠʟʫʝʪ ʟʘʱʠʱʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʝʛʤʝʥʪʦʤ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʠ ʫʜʘʣʝʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʨʝʩʫʨʩʘʤ, ʠʩʧʦʣʴʟʫʷ ʙʝʩʧʨʦʚʦʜʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ ʠ ʤʦʙʠʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ (ʤʦʙʠʣʴʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ), ʣʠʙʦ ʤʦʜʝʤ ʠ 

ʢʦʤʧʴʶʪʝʨ (ʜʦʤʘʰʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ). 

 

ʎʝʥʪʨʘʣɹʥr ʡ

ʦʬʠʩ

ʌʠʣʠʘʣ

ʀʥʪʝʨʥʝʪ

ʄʦʙʠʣɹʥr ʡ 

ʧʦʣɹʟʦʚʘʪʝʣɹ

ʄʦʙʠʣɹʥr ʡ 

ʧʦʣɹʟʦʚʘʪʝʣɹ

 
 

ʈʠʩ. 2. VPN ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 

 

     ʂʣʠʝʥʪ-ʩʝʨʚʝʨ VPN (Client-Server VPN) ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʜʚʫʤʷ ʫʟʣʘʤʠ (ʥʝ ʩʝʪʷʤʠ) ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ. 

 

ʉʝʨʚʝʨ

ʉʝʨʚʝʨ

 
ʈʠʩ. 3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ VPN 

 

     ʕʢʩʪʨʘʥʝʪ VPN (Extranet VPN) ï ʤʝʞʢʦʨʧʦʨʘʪʠʚʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʩʝʪʴ, ʨʝʘʣʠʟʫʝʪ 

ʟʘʱʠʱʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʢʦʤʧʘʥʠʠ ʩ ʝʝ ʜʝʣʦʚʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ, ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ 

ʢʦʪʦʨʳʤ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʢ ʩʚʦʠʤ ʩʦʪʨʫʜʥʠʢʘʤ. 
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ʎʝʥʪʨʘʣʴʥʳʡ

ʦʬʠʩ

ʌʠʣʠʘʣ

ʀʥʪʝʨʥʝʪ ʇʘʨʪʥʝʨ

ʇʘʨʪʥʝʨ

 
ʈʠʩ. 4. ʕʢʩʪʨʘʥʝʪ VPN 

 

     ɺʩʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ VPN ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: 

ʧʨʦʛʨʘʤʤʥʳʝ, ʘʧʧʘʨʘʪʥʳʝ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ.  

ʇʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ VPN ï ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʦʪʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʩʝʪʠ ʢʦʤʧʴʶʪʝʨʳ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʛʨʘʤʤʥʦʝ 

ʨʝʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦ, ʥʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʟʜʘʥʠʝ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʮʝʣʳʡ ʨʷʜ ʥʘʩʪʨʦʝʢ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʠ ʩʝʨʚʝʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʜʘʞʝ ʜʣʷ ʦʧʳʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʠʤʝʪʴ 

ʚʦʧʨʦʩ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ VPN ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. 

     ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ ʘʧʧʘʨʘʪʥʳʝ VPN-ʨʝʰʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ï ʘʧʧʘʨʘʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʢʦʤʧʴʶʪʝʨ, ʯʘʩʪʥʫʶ (ʢʘʢ ʧʨʘʚʠʣʦ) ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʈʘʟʚʝʨʪʳʚʘʪʴ ʘʧʧʘʨʘʪʥʳʝ ʨʝʰʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ, ʥʦ ʟʘʪʦ ʩʪʦʠʤʦʩʪʴ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʠ ʧʦʟʚʦʣʠʪʴ ʠʭ ʩʝʙʝ ʧʨʠʦʙʨʝʩʪʠ 

ʤʦʞʝʪ ʥʝ ʢʘʞʜʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. 

     ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʠ ʧʦʩʪʨʦʝʥʠʷ VPN 

ʨʝʘʣʠʟʫʶʪʩʷ ʥʘʨʷʜʫ ʩ ʬʫʥʢʮʠʝʡ ʬʠʣʴʪʨʘʮʠʠ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʜʨ.  

     ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʩʪʨʦʝʥʠʝ VPN ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʜʘʞʝ ʩ ʥʝʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʫʜʘʣʝʥʥʳʭ ʬʠʣʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʦʡ ʟʘʜʘʯʝʡ, ʩʣʦʞʥʦʩʪʴ 

ʢʦʪʦʨʦʡ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ, 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʟʘʜʘʯ (ʟʘʱʠʱʝʥʥʳʡ ʦʙʤʝʥ ʤʝʞʜʫ ʛʦʣʦʚʥʳʤ ʦʬʠʩʦʤ ʠ ʬʠʣʠʘʣʘʤʠ, ʦʬʠʩʦʤ ʠ 

ʤʦʙʠʣʴʥʳʤʠ ʠʣʠ ʫʜʘʣʝʥʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʩʝʛʤʝʥʪʘʤʠ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ), 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʩʪʨʦʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

VPN, 

ʥʘʣʠʯʠʝʤ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. 

      ʉʣʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʫ ʟʘʢʘʟʯʠʢʦʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ 

ʩʨʝʜʩʪʚ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ VPN, ʪʘʢʠʝ ʢʘʢ: ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʠʥʪʝʛʨʠʨʫʝʤʦʩʪʴ, ʣʝʛʘʣʴʥʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʨʝʰʝʥʠʡ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʱʠʱʘʝʤʦʡ ʩʝʪʠ, ʩʪʦʡʢʦʩʪʴ 

ʧʨʠʤʝʥʷʝʤʳʭ ʢʨʠʧʪʦʘʣʛʦʨʠʪʤʦʚ, ʫʥʠʬʠʮʠʨʫʝʤʦʩʪʴ VPN-ʨʝʰʝʥʠʡ, ʩʪʦʠʤʦʩʪʴ. 

     ʇʝʨʝʡʜʝʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʝʪʝʡ.   

 

ɺʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʧʦʣʥʷʶʱʠʝ VPN 

     ʇʦʩʪʨʦʝʥʠʝ VPN ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʩʝʪʝʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ: 
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ʩʝʨʚʝʨʘʤʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʩʦʟʜʘʚʘʪʴ ʟʘʱʠʱʝʥʥʳʝ 

ʪʫʥʥʝʣʠ ʥʘ ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ (ʤʦʜʝʣʠ OSI); 

ʤʝʞʩʝʪʝʚʳʤʠ ʵʢʨʘʥʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʩʝʨʚʝʨʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʩʦʟʜʘʚʘʪʴ VPN ʢʘʢ ʥʘ ʢʘʥʘʣʴʥʦʤ ʠ ʩʝʪʝʚʦʤ, ʪʘʢ ʠ ʥʘ ʩʝʘʥʩʦʚʦʤ ʫʨʦʚʥʷʭ; 

ʘʚʪʦʥʦʤʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʟʜʘʚʘʪʴ ʟʘʱʠʱʝʥʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ 

ʩʝʪʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʩʝʪʝʚʦʤ ʠ ʩʝʘʥʩʦʚʦʤ ʫʨʦʚʥʷʭ; 

ʦʪʜʝʣʴʥʳʤʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʆʉ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʠʤʝʶʱʠʤʠ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʘ ʠ ʘʧʧʘʨʘʪʥʫʶ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʱʠʱʝʥʥʳʭ 

ʪʫʥʥʝʣʝʡ ʥʘ ʢʘʥʘʣʴʥʦʤ ʠ ʩʝʪʝʚʦʤ ʫʨʦʚʥʷʭ; 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʧʦʛʨʘʥʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ  ʬʫʥʢʮʠʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ, ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 

ʬʫʥʢʮʠʠ VPN. 

     ɻʘʨʘʥʪʠʨʫʷ ʟʘʱʠʪʫ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, VPN ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʸ ʟʘʱʠʪʫ ʚʦ ʚʨʝʤʷ 

ʭʨʘʥʝʥʠʷ ʥʘ ʢʦʥʝʯʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ. ʕʪʘ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ: 

ʩʠʩʪʝʤ ʢʨʠʧʪʦʟʘʱʠʪʳ ʬʘʡʣʦʚ ʠ ʜʠʩʢʦʚ; ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʅʉɼ ʢ ʢʦʤʧʴʶʪʝʨʘʤ; 

ʘʥʪʠʚʠʨʫʩʥʳʭ ʩʠʩʪʝʤ; ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʦʚ (ʄʕ).  

     ʅʘʧʨʠʤʝʨ, ʚʦʧʨʦʩ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʕ ʠ VPN ʚʦʟʥʠʢʘʝʪ ʚ ʩʣʫʯʘʝ ʟʘʱʠʪʳ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ, ʢʨʦʤʝ VPN ʥʘ ʙʘʟʝ ʄʕ. ʄʕ - ʵʪʦ ñʦʛʨʘʜʘò ʚʦʢʨʫʛ 

ʩʝʪʠ, ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʩʢʚʦʟʴ ʥʝʸ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʘ VPN - 

ñʙʨʦʥʠʨʦʚʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴò, ʢʦʪʦʨʳʡ ʟʘʱʠʱʘʝʪ ʮʝʥʥʦʩʪʠ ʧʨʠ ʚʳʚʦʟʝ ʠʭ ʟʘ ʧʨʝʜʝʣʳ ʪʘʢʦʡ 

ʦʛʨʘʜʳ.  

     ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʢʨʘʡʥʦʩʪʝʡ ï ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʄʕ ʧʝʨʝʜ VPN-ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʧʦʩʣʝ 

ʥʝʛʦ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʥʘ ʄʕ ʠʟ ʀʥʪʝʨʥʝʪʘ ʧʦʧʘʜʘʝʪ 

ʥʝʨʘʩʰʠʬʨʦʚʘʥʥʳʡ ʪʨʘʬʠʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʧʝʨʝʜʘʚʘʝʤʦʛʦ 

ʩʦʜʝʨʞʠʤʦʛʦ. ɺ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʩʘʤʦ ʫʩʪʨʦʡʩʪʚʦ VPN ʩʪʘʥʦʚʠʪʩʷ ʫʷʟʚʠʤʳʤ ʢ ʚʥʝʰʥʠʤ ʘʪʘʢʘʤ. 

ʀʜʝʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʰʣʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʱʝʥʠʝ ʚ ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʬʫʥʢʮʠʡ ʄʕ ʠ VPN. 

ʀʤʝʥʥʦ ʪʘʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʠʭ ʨʝʰʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

 

ʊʝʭʥʦʣʦʛʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ VIPNet. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ï ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʱʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʘʤʠ ʚ ʙʦʣʴʰʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ ʚ ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʘʢ 

ʤʠʥʠʤʫʤ 3 ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘ.  

ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè 

ViPNet çʂʦʦʨʜʠʥʘʪʦʨè 

ViPNet çʂʣʠʝʥʪè 

 

 

ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè  ʠ ʝʛʦ ʦʩʥʦʚʥʳʝ ʤʦʜʫʣʠ. 

     ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʯʘʩʪʴ, ʚ ʇʆ ViPNet ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ 

ʯʘʩʪʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʝʸ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʠ ʪʘ, ʥʠ ʜʨʫʛʘʷ ʯʘʩʪʠ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʥʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʝʪʠ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ 

ʘʙʦʥʝʥʪʦʚ ʪʝʤ ʠʣʠ ʠʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ. 

ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʛʨʘʤʤʳ: 

ʎʝʥʪʨ ʋʧʨʘʚʣʝʥʠʷ ʉʝʪʴʶ 

ʂʣʶʯʝʚʦʡ ʠ ʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʎʝʥʪʨ  
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ʎʝʥʪʨ ʋʧʨʘʚʣʝʥʠʷ ʉʝʪʴʶ (ʎʋʉ) ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʤ ʮʝʥʪʨʦʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ  ʠ ʫʧʨʘʚʣʝʥʠʷ  ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʴʶ.  

ʎʋʉ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ; 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ VPN; 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ʋʧʨʘʚʣʝʥʠʝ ñʣʦʛʠʢʦʡò ʨʘʙʦʪʳ VPN; 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʇʆ ʠ ʬʫʥʢʮʠʦʥʘʣʘ ʢʦʤʧʦʥʝʥʪʦʚ VPN; 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʙʳʪʠʡ VPN; 

ʄʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ VPN.  

     ɺʪʦʨʦʡ ʤʦʜʫʣʴ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨʘè ʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʠ ʢʣʶʯʝʚʦʡ ʮʝʥʪʨ (ʋʂʎ) 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ VPN ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʬʫʥʢʮʠʡ ʫʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʮʝʥʪʨʘ. ʇʨʠ ʵʪʦʤ ʢʣʶʯʠ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʥʩʪʘʣʣʷʮʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʥʘ ʜʠʩʢʝʪʳ, ʩʤʘʨʪ-ʢʘʨʪʳ, touch memory, eToken ʠ ʧʨʦʯʠʝ ʘʧʧʘʨʘʪʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʫʯʘʩʪʥʠʢʘʤ VPN. ʇʦʩʣʝʜʫʶʱʝʝ ʦʙʥʦʚʣʝʥʠʝ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ  

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʟʘʱʠʱʝʥʥʳʤ ʢʘʥʘʣʘʤ VPN. 

     ʋʂʎ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ ʯʝʨʝʟ ʎʋʉ ʩʠʤʤʝʪʨʠʯʥʦʡ ʢʣʶʯʝʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʝʨʚʠʯʥʦʡ ʧʘʨʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʙʲʝʢʪʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ; 

ɺʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ ʫʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʮʝʥʪʨʘ ʩʝʨʪʠʬʠʢʘʪʦʚ ʕʎʇ: 

ʠʟʜʘʥʠʝ ʢʣʶʯʝʡ ʕʎʇ ɻʣʘʚʥʳʭ ʘʙʦʥʝʥʪʦʚ ViPNet ʩʝʪʠ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʦʚ ʥʘ ʠʟʜʘʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ; 

ʠʤʧʦʨʪ ʩʝʨʪʠʬʠʢʘʪʦʚ ɻʣʘʚʥʳʭ ʘʙʦʥʝʥʪʦʚ (ʋʧʦʣʥʦʤʦʯʝʥʥʳʭ ʣʠʮ) ViPNet ʩʝʪʠ ʠ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʣʠʮ ɻʦʣʦʚʥʦʛʦ ʋʎ; 

ʚʝʜʝʥʠʝ ʩʧʨʘʚʦʯʥʠʢʦʚ ʩʝʨʪʠʬʠʢʘʪʦʚ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʋʎ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʪʧʨʘʚʢʘ ʚ ʎʋʉ ʦʙʥʦʚʣʝʥʠʡ ʩʧʨʘʚʦʯʥʠʢʦʚ; 

ʩʦʟʜʘʥʠʝ ʢʣʶʯʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʘʙʦʥʝʥʪʦʚ ʠ ʠʟʜʘʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʧʦ ʟʘʧʨʦʩʘʤ ʎʋʉ; 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʘʧʨʦʩʦʚ ʥʘ ʠʟʜʘʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ ʕʎʇ ʦʪ ʘʙʦʥʝʥʪʦʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ; 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʘʧʨʦʩʦʚ ʦʪ ʎʝʥʪʨʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʠʟʜʘʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ ʕʎʇ ʚʥʝʰʥʠʭ 

ʘʙʦʥʝʥʪʦʚ; 

ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʧʨʦʩʘʭ ʠ ʚʝʜʝʥʠʝ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠʟʜʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ; 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʘʧʨʦʩʦʚ ʥʘ ʦʪʟʳʚ, ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʠ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʝʨʪʠʬʠʢʘʪʦʚ; 

ʚʝʜʝʥʠʝ ʠ ʦʪʧʨʘʚʢʘ ʚ ʎʋʉ ʜʣʷ ʦʙʥʦʚʣʝʥʠʡ ʩʧʠʩʢʦʚ ʦʪʦʟʚʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ.  

     ʋʂʎ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʡ ʕʎʇ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ɻʆʉʊ 

ʈ 34.10-94 ʠ ɻʆʉʊ ʈ 34.10-2001. 

 

 ʆʩʦʙʝʥʥʦʩʪʠ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʎʋʉ ʠ ʋʂʎ. 

      ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ, ʩʦʟʜʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ ViPNet 

ʥʝʦʙʭʦʜʠʤʦ: 

ʉʦʟʜʘʪʴ (ʠʟʤʝʥʠʪʴ) ʝʸ ʩʪʨʫʢʪʫʨʫ ʚ ʎʋʉ ʠ ʩʢʦʧʠʨʦʚʘʪʴ ʚ ʋʂʎ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

     ʉʛʝʥʝʨʠʨʦʚʘʪʴ ʚ ʋʂʎ ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

     ʇʨʝʜʦʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʙʦʨʳ ʩʧʨʘʚʦʯʥʦʡ ʠ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʘʙʦʥʝʥʪʘʤ ʚʥʦʚʴ 

ʩʦʟʜʘʥʥʳʭ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ ʠʣʠ ʨʘʟʦʩʣʘʪʴ ʠʭ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʙʦʥʝʥʪʩʢʠʝ ʧʫʥʢʪʳ. 

      ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʦʜʥʦʛʦ ɸʇ ʤʦʛ ʦʙʤʝʥʠʚʘʪʴʩʷ ʟʘʱʠʱʸʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʨʫʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʨʫʛʦʛʦ ɸʇ, ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʣʫʯʠʪʴ: 

ʀʥʩʪʘʣʣʷʮʠʦʥʥʳʡ ʧʘʢʝʪ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ɸʜʨʝʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ɸʇ (ʩʧʨʘʚʦʯʥʠʢʠ), ʧʨʝʜʦʩʪʘʚʣʷʝʤʫʶ ʎʋʉ. 
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ʂʣʶʯʝʚʫʶ ʠ ʧʘʨʦʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ɸʇ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʫʶ ʋʂʎ. 

ɸʜʨʝʩʥʘʷ ʠ ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʪʳ ʩ ʥʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʝʜʠʥʦʛʦ ʬʘʡʣʘ-ʜʠʩʪʨʠʙʫʪʠʚʘ.  

     ɺ ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ ʎʋʉ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʩʪʘʚʣʷʝʪ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʦʙʥʦʚʣʝʥʥʫʶ ʘʜʨʝʩʥʫʶ ʠ ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝ ʪʨʝʙʫʷ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʘʢʠʭ ʣʠʙʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ.  

     ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʠ ʫʩʪʘʥʦʚʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʎʋʉ ʠ ʋʂʎ 

ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʨʘʟʚʦʨʘʯʠʚʘʥʠʠ ʩʝʪʠ. 

ʀʥʩʪʘʣʣʷʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʩʝʪʠ ViPNet ʜʦʣʞʥʳ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ʀʥʩʪʘʣʣʷʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʎʋʉʘ. 

      ɻʝʥʝʨʘʮʠʷ ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʧʦʤʦʱʴʶ ʧʦʜʩʠʩʪʝʤʳ ʘʜʨʝʩʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʎʋʉʘ. 

ɻʝʥʝʨʘʮʠʷ ʧʨʠʢʣʘʜʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ ʩʚʷʟʝʡ ʜʣʷ ʋʂʎ. 

ʀʥʩʪʘʣʣʷʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʋʂʎ. 

ɻʝʥʝʨʘʮʠʷ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʠʩʪʨʠʙʫʪʠʚʦʚ. 

ʀʥʩʪʘʣʣʷʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ViPNet ʂʦʦʨʜʠʥʘʪʦʨʘ. 

ʀʥʩʪʘʣʣʷʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ɸʇ. 

 

ʋʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ 

     ʇʦʣʥʦʤʦʯʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ViPNet ï ʵʪʦ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʪʝʚʦʛʦ 

ʫʟʣʘ (ɸʇ ʠʣʠ ʉʄ) ʧʦ ʠʟʤʝʥʝʥʠʶ ʥʘʩʪʨʦʝʢ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʇʆ ViPNet 

(ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʩʪʨʦʝʢ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʇʆ). ɼʦʧʫʩʪʠʤʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʧʦʣʥʦʤʦʯʠʡ. ʋʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ 

ViPNet ʟʘʜʘʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʎʋʉ. ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʫʨʦʚʥʷ ʧʦʣʥʦʤʦʯʠʡ, ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʠʬʨʦʡ, ʘ ʠʤʝʥʥʦ: ʫʨʦʚʝʥʴ 0 ïʤʠʥʠʤʘʣʴʥʳʝ ʧʦʣʥʦʤʦʯʠʷ, ʫʨʦʚʝʥʴ 1 - ʩʨʝʜʥʠʝ 

ʧʦʣʥʦʤʦʯʠʷ ʠ ʫʨʦʚʝʥʴ 2 - ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʣʥʦʤʦʯʠʷ. ʏʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ ʥʘʟʳʚʘʝʪʩʷ ʫʨʦʚʥʝʤ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʤ ʩʠʤʚʦʣʦʤ (ʮʠʬʨʘ ʠʣʠ ʙʫʢʚʘ). 

      ʇʦʣʥʦʤʦʯʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʝ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʬʫʥʢʮʠʡ 

ʇʆ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʦʣʥʦʤʦʯʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʜʨʫʛʠʤʠ ʫʨʦʚʥʷʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʝʡʩʪʚʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʬʫʥʢʮʠʷʤ ʇʆ. ɺʩʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʧʦʣʥʦʤʦʯʠʷʤʠ ʩʨʝʜʥʝʛʦ, 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ, ʩʥʠʤʘʶʪʩʷ ʧʨʠ ʚʚʦʜʝ ʧʘʨʦʣʷ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʩʝʪʝʚʳʭ ʫʟʣʦʚ. 

      ʇʨʦʛʨʘʤʤʘ ʎʋʉ ʟʘʜʘʝʪ ʧʦʣʥʦʤʦʯʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ: 

ɸʇ ʠ ʉʄ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝ ɿʘʱʠʪʘ ʪʨʘʬʠʢʘ. ʋʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ, 

ʟʘʜʘʥʥʳʡ ʜʣʷ ʵʪʠʭ ʩʝʪʝʚʳʭ ʫʟʣʦʚ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʇʆ ViPNet çʂʣʠʝʥʪè 

ʠʣʠ çʂʦʦʨʜʠʥʘʪʦʨè çʄʦʥʠʪʦʨè ʠ ViPNet çMFTPè.  

      ɸʇ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝ ɼʝʣʦʚʘʷ ʧʦʯʪʘ. ʋʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ, 

ʟʘʜʘʥʥʳʡ ʜʣʷ ʵʪʠʭ ʩʝʪʝʚʳʭ ʫʟʣʦʚ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʇʆ ViPNet çʂʣʠʝʥʪè 

çɼʝʣʦʚʘʷ ʧʦʯʪʘè. 

ɸʇ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝ ʂʨʠʧʪʦʩʝʨʚʠʩ.  ʋʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ, ʟʘʜʘʥʥʳʡ 

ʜʣʷ ʵʪʠʭ ʩʝʪʝʚʳʭ ʫʟʣʦʚ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʇʆ ViPNet çʂʨʠʧʪʦʩʝʨʚʠʩè. 

 

ʇʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʠ ʧʦʨʷʜʦʢ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʥʠʭ ɸʇ ʠ ʉʄ 

     ʇʨʠʢʣʘʜʥʘʷ ʟʘʜʘʯʘ (ʇɿ) ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʨʝʰʝʥʠʷ ʮʝʣʝʚʳʭ ʠ ʩʣʫʞʝʙʥʳʭ ʟʘʜʘʯ ʩʝʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʇɿ: çɼʝʣʦʚʘʷ ʧʦʯʪʘè, çɼʠʩʧʝʪʯʝʨè, çʎʝʥʪʨ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶè, çʂʣʶʯʝʚʦʡ ʮʝʥʪʨè, çɿʘʱʠʪʘ ʪʨʘʬʠʢʘè, çʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚè, çʎʝʥʪʨ 

ʨʝʛʠʩʪʨʘʮʠʠè, çʉʝʢʨʝʪʥʳʡ ʜʠʩʢè ʠ ʜʨ.  
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      ʂʘʞʜʦʡ ʇɿ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ 4-ʩʠʤʚʦʣʴʥʳʡ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʥʚʝʨʪʳ, ʛʝʥʝʨʠʨʫʝʤʳʝ ʚ ʨʘʤʢʘʭ ʵʪʠʭ ʟʘʜʘʯ. ʇʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ ʇɿ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʢʦʥʚʝʨʪ ʘʜʨʝʩʦʚʘʥ ʠʤʝʥʥʦ ʝʡ. 

      ʈʝʛʠʩʪʨʘʮʠʷ ɸʇ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʚ 

ʧʨʦʮʝʩʩʝ ʛʝʥʝʨʘʮʠʠ ʩʝʪʠ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ 

ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʝʪʝʚʦʤ ʫʟʣʝ. ɽʩʣʠ ʉʄ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʜʨʫʛʠʝ 

ʬʫʥʢʮʠʠ (ʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚ ʠ ʜʨ.) ʠʣʠ ʥʘ ʥʝʤ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ɼʨʘʡʚʝʨ ʩʝʪʝʚʦʡ 

ʟʘʱʠʪʳ, ʝʛʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʜʘʯʝ. 

      ɽʩʣʠ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʦ ʫʤʦʣʯʘʥʠʶ ʟʘʜʘʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʜʘʯʘʭ, ʪʦ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ɸʇ ʠʣʠ ʉʄ ʪʘʢʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ . 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʥʫʞʥʦʛʦ ʯʠʩʣʘ ʫʟʣʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʣʠʮʝʥʟʠʦʥʥʳʤ ʬʘʡʣʦʤ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʆɸʆ çʀʥʬʦʪʝʢʩè ʧʨʠ ʧʦʩʪʘʚʢʝ ʎʋʉʘ. 

 

ʊʘʙʣʠʮʘ.1. ʇʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ. 

ˉ

ʧ\

ʧ 

ʅʘʟʚʘʥʠʝ ʇɿ ʀʜʝʥʪʠ-

ʬʠʢʘʪʦʨ 

ʇɿ 

ʊʠʧ 

ʉʋ  

ʇʨʠʤʝʯʘʥʠʝ 

 ɼʝʣʦʚʘʷ ʧʦʯʪʘ 0000 ʠ 

0015 

ʪʦʣʴʢ

ʦ ɸʇ 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʉʋ ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʫʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ: ʤʠʥʠʤʘʣʴʥʳʡ, 

ʩʨʝʜʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʡ 

 ɼʠʩʧʝʪʯʝʨ  0005 ʠ 

0016) 

ʪʦʣʴʢ

ʦ ɸʇ 

 

 ʎʝʥʪʨ 

ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʪʴʶ  

0004 ʪʦʣʴʢ

ʦ ɸʇ 

ʊʦʣʴʢʦ ʦʜʠʥ ɸʇ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʵʪʦʡ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝ. ɼʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʎʋʉʦʚ ʨʘʟʥʳʭ ʩʝʪʝʡ 

ʥʝ ʟʘʙʫʜʴʪʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʘʢʦʡ-ʣʠʙʦ ɸʇ ʚ 

ʵʪʦʡ ʟʘʜʘʯʝ. 

 ʂʣʶʯʝʚʦʡ 

ʮʝʥʪʨ) 

0008 ʪʦʣʴʢ

ʦ ɸʇ 

ʊʦʣʴʢʦ ʦʜʠʥ ɸʇ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʵʪʦʡ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝ. ɼʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʶʯʝʚʳʭ ʮʝʥʪʨʦʚ 

ʨʘʟʥʳʭ ʩʝʪʝʡ ʥʝ ʟʘʙʫʜʴʪʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʘʢʦʡ-

ʣʠʙʦ ɸʇ ʚ ʵʪʦʡ ʟʘʜʘʯʝ. 

 ɿʘʱʠʪʘ 

ʪʨʘʬʠʢʘ  

0017 ɸʇ 

ʠʣʠ 

ʉʄ 

ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʉʋ ʚ ʟʘʜʘʯʝ ʟʘʱʠʪʳ IP-ʪʨʘʬʠʢʘ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ IP-ʘʜʨʝʩʦʚ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʉʋ, ʘ ʪʘʢʞʝ 

ʥʘʩʪʨʦʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʥʘʩʪʨʦʠʪʴ ʫʟʣʳ ʜʣʷ ʠʭ ʨʘʙʦʪʳ ʚ ʩʝʪʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ 

ʉʋ ʫʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ ʧʨʠ ʟʘʱʠʪʝ IP-ʪʨʘʬʠʢʘ: 

ʤʠʥʠʤʘʣʴʥʳʡ, ʩʨʝʜʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʳʡ. 
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ˉ

ʧ\

ʧ 

ʅʘʟʚʘʥʠʝ ʇɿ ʀʜʝʥʪʠ-

ʬʠʢʘʪʦʨ 

ʇɿ 

ʊʠʧ 

ʉʋ  

ʇʨʠʤʝʯʘʥʠʝ 

 ʉʝʨʚʝʨ IP-

ʘʜʨʝʩʦʚ  

0018 ʪʦʣʴʢ

ʦ ʉʄ 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʫʥʢʮʠʡ ʟʘʱʠʪʳ IP-ʪʨʘʬʠʢʘ 

ʥʝ ʟʘʙʫʜʴʪʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʉʄ ʚ ʵʪʦʡ ʟʘʜʘʯʝ. 

ʉʝʨʚʝʨʦʚ IP-ʘʜʨʝʩʦʚ ʚ ʦʜʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʩʢʦʣʴʢʦ. ɿʘʜʘʥʠʝ IP-ʘʜʨʝʩʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʪʘʢ ʞʝ 

ʢʘʢ ʚ ʟʘʜʘʯʝ ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ 

ʥʘʡʜʝʥ. 
ʅʘʩʪʨʦʡʢʠ ʧʦʣʥʦʤʦʯʠʡ ʜʣʷ ʉʄ (ʢʦʦʨʜʠʥʘʪʦʨʘ) 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʟʘʜʘʯʝ ñɿʘʱʠʪʘ ʪʨʘʬʠʢʘò, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʚ ʝʛʦ ʚ ʵʪʦʡ ʟʘʜʘʯʝ. 

 ʉʝʨʚʝʨ 

ʆʪʢʨʳʪʦʛʦ 

ʀʥʪʝʨʥʝʪʘ  

001C ʪʦʣʴʢ

ʦ ʉʄ 

ɺ ʵʪʦʡ ʟʘʜʘʯʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʦʣʴʢʦ 

ʉʄ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʚ ʟʘʜʘʯʝ ʆʰʠʙʢʘ! 

ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.. 

 ʉʝʢʨʝʪʥʳʡ 

ʜʠʩʢ 

001E ɸʇ 

ʠʣʠ 

ʉʄ 

ʅʘ ʉʋ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʘ SafeDisk, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩ 

ViPNet. 

 ʎʝʥʪʨ 

ʨʝʛʠʩʪʨʘʮʠʠ 

001D ʪʦʣʴʢ

ʦ ɸʇ 

ʅʘ ɸʇ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʘ ViPNet ʎʝʥʪʨ ʨʝʛʠʩʪʨʘʮʠʠ. 

 ʂʨʠʧʪʦʉʝʨʚʠ

ʩ  

0020 ɸʇ 

ʠʣʠ 

ʉʄ 

ʅʘ ʉʋ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʘ ViPNet ʂʨʠʧʪʦʉʝʨʚʠʩ. ʄʦʞʥʦ 

ʟʘʜʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʉʋ 

ʫʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ: ʤʠʥʠʤʘʣʴʥʳʡ, ʩʨʝʜʥʠʡ, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʡ. 

ʅʘ ʉʋ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʘ ViPNet CryptoExtension. 

 ViPNet SDK 0029 ɸʇ 

ʠʣʠ 

ʉʄ 

ʅʘ ʉʋ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʤʦʞʥʦ 

ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ ʥʘʙʦʨʦʤ ʢʨʠʧʪʦʬʫʥʢʮʠʡ ʥʘ ʙʘʟʝ 

ʢʨʠʧʪʦʧʨʦʚʘʡʜʝʨʘ ɼʦʤʝʥ ʂ. 

 ʂʣʘʩʪʝʨ Linux  0025 ɸʇ 

ʠʣʠ 

ʉʄ 

ʅʘ ʉʋ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʝʨʚʝʨʦʚ 

Linux. 

 Solaris  0026 ɸʇ 

ʠʣʠ 

ʉʄ 

ʅʘ ʉʋ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʙʫʜʫʪ 

ʟʘʧʫʩʢʘʪʴʩʷ ʧʨʦʛʨʘʤʤʳ ViPNet ʧʦʜ ʆʉ Solaris. 

 ʂʣʘʩʪʝʨ 

Solaris) 

0028 ɸʇ 

ʠʣʠ 

ʉʄ 

ʅʘ ʉʋ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʝʨʚʝʨʦʚ 

Solaris. ʊʘʢʞʝ ʵʪʠ ʉʋ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʟʘʜʘʯʝ ñSolarisñ. 

 ʊʝʨʤʠʥʘʣ 

ʅʘʚʠʛʘʪʦʨ 

002E ʪʦʣʴʢ

ʦ ɸʇ 

ʅʘ ɸʇ (ʪʦʣʴʢʦ ʜʣʷ Windows), ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤ 

ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʪʨʘʬʠʢʘ. 

ɽʩʣʠ ɸʇ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʪʦ 

ʨʝʛʠʩʪʨʘʮʠʷ ʝʛʦ ʚ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ɿʘʜʘʥʠʝ IP-ʘʜʨʝʩʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʵʪʦʡ ʟʘʜʘʯʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʪʘʢ ʞʝ ʢʘʢ ʚ ʟʘʜʘʯʝ 

ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ. 
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ˉ

ʧ\

ʧ 

ʅʘʟʚʘʥʠʝ ʇɿ ʀʜʝʥʪʠ-

ʬʠʢʘʪʦʨ 

ʇɿ 

ʊʠʧ 

ʉʋ  

ʇʨʠʤʝʯʘʥʠʝ 

 ʊʝʨʤʠʥʘʣ 

ʉʧʝʢʪʨ 

002F ʪʦʣʴʢ

ʦ ɸʇ 

ʅʘ ɸʇ (ʪʦʣʴʢʦ ʜʣʷ Linux), ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤ ʚ 

ʵʪʦʡ ʟʘʜʘʯʝ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʪʨʘʬʠʢʘ. ɽʩʣʠ 

ɸʇ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʪʦ ʨʝʛʠʩʪʨʘʮʠʷ 

ʝʛʦ ʚ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ɿʘʜʘʥʠʝ IP-ʘʜʨʝʩʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʵʪʦʡ ʟʘʜʘʯʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʪʘʢ ʞʝ ʢʘʢ ʚ ʟʘʜʘʯʝ 

ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ. 

 ʊʝʨʤʠʥʘʣ 

ɸʨʝʘʣ-ʉʝʨʚʠʩ 

0030 ʪʦʣʴʢ

ʦ ɸʇ 

ʅʘ ɸʇ (ʪʦʣʴʢʦ ʜʣʷ Linux), ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤ ʚ 

ʵʪʦʡ ʟʘʜʘʯʝ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʪʨʘʬʠʢʘ. ɽʩʣʠ 

ɸʇ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʪʦ ʨʝʛʠʩʪʨʘʮʠʷ 

ʝʛʦ ʚ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ɿʘʜʘʥʠʝ IP-ʘʜʨʝʩʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʵʪʦʡ ʟʘʜʘʯʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʪʘʢ ʞʝ ʢʘʢ ʚ ʟʘʜʘʯʝ 

ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ. 

 

     ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ViPNet ʩʝʪʠ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʥʠʭ ʨʘʟʥʳʤʠ 

ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ (ɼʝʣʦʚʘʷ ʧʦʯʪʘ ʠ ɼʠʩʧʝʪʯʝʨ). ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ 

ʩʣʝʜʫʶʱʝʝ ʦʛʨʘʥʠʯʝʥʠʝ: 

ʇʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ çɼʠʩʧʝʪʯʝʨè ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʧʦʯʪʫ ʦʪ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çɼʝʣʦʚʘʷ ʧʦʯʪʘè ʠ ʥʘʦʙʦʨʦʪ, ʪʦʣʴʢʦ, ʝʩʣʠ ɸʇ ʩ çɼʠʩʧʝʪʯʝʨʦʤè ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʘʢʞʝ ʠ ʚ 

ʟʘʜʘʯʝ çɼʝʣʦʚʘʷ ʧʦʯʪʘè ʠ ʥʘʦʙʦʨʦʪ. ɽʩʣʠ ʢʘʢʠʝ-ʪʦ ɸʇ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʦʙʝʠʭ ʟʘʜʘʯʘʭ, ʪʦ 

ʢʘʞʜʘʷ ʠʟ ʟʘʜʘʯ ʥʘ ʵʪʠʭ ɸʇ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʦʜʥʦʠʤʝʥʥʦʡ ʟʘʜʘʯʝʡ. ʉʄ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ ɿʘʱʠʪʘ ʪʨʘʬʠʢʘ, ʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚ, ʉʝʢʨʝʪʥʳʡ 

ʜʠʩʢ ʠ ʂʨʠʧʪʦʉʝʨʚʠʩ. ɸʇ ʤʦʛʫʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʣʶʙʦʡ ʟʘʜʘʯʝ, ʢʨʦʤʝ ʧʨʠʢʣʘʜʥʦʡ 

ʟʘʜʘʯʠ ʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚ. 

 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʣʶʯʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ ViPNet 

     ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ViPNet ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʙʠʥʘʮʠʶ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʘʣʛʦʨʠʪʤʦʚ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʠ ʘʩʠʤʤʝʪʨʠʯʥʳʤʠ ʢʣʶʯʘʤʠ.  

     ʉʠʤʤʝʪʨʠʯʥʳʡ ʢʣʶʯ ï ʵʪʦ ʩʣʫʯʘʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ ʜʚʦʠʯʥʳʭ ʩʠʤʚʦʣʦʚ (ʚ 

ʉʂɿʀ çɼʦʤʝʥ-ʂè ï 256 ʙʠʪ), ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪ ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ. ʀʥʘʯʝ 

ʛʦʚʦʨʷ, ʢʪʦ ʟʥʘʝʪ ʩʠʤʤʝʪʨʠʯʥʳʡ ʢʣʶʯ, ʤʦʞʝʪ ʟʘʰʠʬʨʦʚʘʪʴ ʥʘ ʵʪʦʤ ʢʣʶʯʝ ʠ ʨʘʩʰʠʬʨʦʚʘʪʴ 

ʚʩʝ ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʥʘ ʵʪʦʤ ʞʝ ʢʣʶʯʝ. ʇʦïʜʨʫʛʦʤʫ, ʩʠʤʤʝʪʨʠʯʥʳʡ ʢʣʶʯ ï ʣʶʙʦʡ ʢʣʶʯ ʠʟ 

ʧʘʨʳ ʠʜʝʥʪʠʯʥʳʭ ʢʣʶʯʝʡ, ʪʘʢʦʡ, ʯʪʦ ʝʩʣʠ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ, ʪʦ ʜʨʫʛʦʡ ʢʣʶʯ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʠ ʥʘʦʙʦʨʦʪ. 

      ɸʩʠʤʤʝʪʨʠʯʥʳʡ ʢʣʶʯ ï ʵʪʦ ʧʘʨʘ ʢʣʶʯʝʡ: ʘʩʠʤʤʝʪʨʠʯʥʳʡ  ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ (ɸʉʂ) ʠ 

ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʦʪʢʨʳʪʳʡ ʢʣʶʯ (ɸʆʂ). 

      ʉʠʤʤʝʪʨʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ. ɸʩʠʤʤʝʪʨʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʤʝʥʘ ʢʣʶʯʘʤʠ ʠ ʩʦʟʜʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ.  

      ʆʩʦʙʝʥʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʠ 

ʘʩʠʤʤʝʪʨʠʯʥʳʤʠ ʢʣʶʯʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʰʠʬʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʢʦʤʙʠʥʘʮʠʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʢʣʶʯʘ, ʩʦʟʜʘʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʋʂʎ, ʠ ʢʣʶʯʘ, ʩʦʟʜʘʥʥʦʛʦ 

ʥʘ ʦʩʥʦʚʝ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ.  



 

17 

 

 

     ʊʘʢʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʦʤʫ ʠʟʚʝʩʪʥʳ ʚʩʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ ʚ ʩʝʪʠ, ʥʦ ʥʝʠʟʚʝʩʪʥʳ 

ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

      ɺ ʪʝʭʥʦʣʦʛʠʠ ViPNet ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ: ɻʆʉʊ 28147-89 

(256 ʙʠʪ), DES (56 ʙʠʪ), 3DES (168 ʙʠʪ), RC6 (256 ʙʠʪ), AES (256 ʙʠʪ).  

     ɺ ʘʩʠʤʤʝʪʨʠʯʥʦʤ ʘʣʛʦʨʠʪʤʝ ɻʆʉʊ ʈ 34.10-2001 ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʦʪʢʨʳʪʳʡ ʠ ʟʘʢʨʳʪʳʡ ʢʣʶʯʠ ʜʣʠʥʦʡ 256 ʙʠʪ ʠ 512 ʙʠʪ. 

     ʂʦʛʜʘ ʛʦʚʦʨʷʪ, ʯʪʦ ʢʘʢʦʡ-ʪʦ ʦʙʲʝʢʪ (ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʝʪʴ, ʩʝʪʝʚʦʡ ʦʙʲʝʢʪ, ʢʦʣʣʝʢʪʠʚ, 

ʘʙʦʥʝʥʪ) ʠʤʝʝʪ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʢʣʶʯ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʩʘʤ ʩʦʟʜʘʣ ɸʉʂ 

(ʢʘʢ ʩʣʫʯʘʡʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɼʉʏ) ʠ ʭʨʘʥʠʪ ʵʪʦʪ ɸʉʂ ʚ  ʩʝʢʨʝʪʝ 

ʥʘʨʘʚʥʝ ʩ ʦʩʪʘʣʴʥʳʤʠ ʢʣʶʯʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʦʙʲʝʢʪ ʩʦʟʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ɸʆʂ ʠ 

ʧʦʤʝʱʘʝʪ ʝʛʦ ʚ ʩʧʨʘʚʦʯʥʠʢ. ɺ ʩʠʩʪʝʤʝ ViPNet ʨʝʘʣʠʟʦʚʘʥʘ ʩʪʨʦʛʘʷ ʨʘʩʩʳʣʢʘ ʩʧʨʘʚʦʯʥʠʢʦʚ 

ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʠ ʩʧʨʘʚʦʯʥʠʢʠ ʨʘʩʩʳʣʘʶʪʩʷ ʧʦʜ ʟʘʱʠʪʦʡ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʢʣʶʯʝʡ, ʚʦ-ʚʪʦʨʳʭ, ʦʥʠ ʨʘʩʩʳʣʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝʤ, ʩ ʢʝʤ ʨʘʟʨʝʰʝʥʳ ʩʚʷʟʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ  ʟʘʱʠʪʳ ʩʧʨʘʚʦʯʥʠʢʦʚ ʦʪ ʧʦʜʤʝʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʠʩʪʝʤʘʤʠ, ʜʦʧʫʩʢʘʶʱʠʤʠ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʩʧʨʘʚʦʯʥʠʢʘʤ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ. 

      ʀʤʝʶʪʩʷ ʜʚʘ ʪʠʧʘ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʝʡ (ɸʂ) - ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ ʧʦʜʧʠʩʠ (ɸʂʇ) ʠ 

ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ (ɸʂʐ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʪʦʢʦʣ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʥʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ 

ʩʠʤʤʝʪʨʠʯʥʳʡ ʢʣʶʯ ʦʙʤʝʥʘ. ɺ ʩʠʩʪʝʤʝ ViPNet ʵʪʦʪ ʧʨʦʪʦʢʦʣ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʨʠʢʣʘʜʥʦʤ 

ʫʨʦʚʥʝ. ʇʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʦʢʦʣʘ ʩʠʤʤʝʪʨʠʯʥʳʡ ʢʣʶʯ, ʩʚʝʨʥʫʪʳʡ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʣʶʯʦʤ ʦʙʤʝʥʘ ʢʦʣʣʝʢʪʠʚʦʚ, ʧʝʨʝʜʘʝʪʩʷ ɼʨʘʡʚʝʨʫ ViPNet ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ ʧʨʠ ʩʦʟʜʘʥʠʠ VPN ʠ ʧʨʠʣʦʞʝʥʠʷʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ, ʥʘʧʨʠʤʝʨ ɼʝʣʦʚʦʡ ʧʦʯʪʝ. ɺ ʩʠʩʪʝʤʝ ViPNet ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ 

ɼʠʬʬʠ-ʍʝʣʤʘʥʘ,  ʠ ʚ ʮʝʣʦʤ ʵʪʦʪ ʧʨʦʪʦʢʦʣ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

      ʇʫʩʪʴ (ɸʉʂʐ1, ɸʆʂʐ1) -  ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʧʘʨʘ ʧʝʨʚʦʛʦ ʦʙʲʝʢʪʘ ʠ (ɸʉʂʐ2,  ɸʆʂʐ2) - 

ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʧʘʨʘ ʚʪʦʨʦʛʦ ʦʙʲʝʢʪʘ. ʇʝʨʚʳʡ ʦʙʲʝʢʪ ʬʦʨʤʠʨʫʝʪ ʟʥʘʯʝʥʠʝ L12 = ɸʆʂʐ2 ** 

ɸʉʂʐ1 (mod P), ʚʪʦʨʦʡ ʦʙʲʝʢʪ ʬʦʨʤʠʨʫʝʪ ʟʥʘʯʝʥʠʝ L21 = ɸʆʂʐ1 ** ɸʉʂʐ2 (mod P). ɺ 

ʩʠʣʫ ʧʨʠʨʦʜʳ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ ʠʤʝʝʤ L12 = L21. ɺʝʣʠʯʠʥʳ Lij  ʠʤʝʶʪ ʨʘʟʤʝʨʥʦʩʪʴ ʤʦʜʫʣʷ, 

ʪ.ʝ. 1024 ʙʠʪʘ. ʉʠʤʤʝʪʨʠʯʥʳʡ ʢʣʶʯ ʠʟ ʜʘʥʥʳʭ ʚʝʣʠʯʠʥ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʚʝʢʪʦʨ Lij ʜʝʣʠʪʩʷ ʥʘ ʯʝʪʳʨʝ ʧʦʜʚʝʢʪʦʨʘ ʨʘʟʤʝʨʘ 256 ʙʠʪ ʢʘʞʜʳʡ ʠ ʟʘʪʝʤ ʵʪʠ ʧʦʜʚʝʢʪʦʨʳ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʧʦʨʘʟʨʷʜʥʦ ʧʦ ʤʦʜʫʣʶ 2. ʇʦʣʫʯʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ (32 ʙʘʡʪʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʥʦʛʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʢʣʶʯʘ ʰʠʬʨʦʚʘʥʠʷ (ʧʫʪʝʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʚʝʨʪʢʠ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤ ʢʣʶʯʦʤ, ʩʦʟʜʘʥʥʳʤ ʚʋʂʎ).  

      ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʠʩʪʝʤʝ ViPNet ʢʣʶʯ ʦʙʤʝʥʘ - ʵʪʦ ʩʚʝʨʪʢʘ ʜʚʫʭ ʢʣʶʯʝʡ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʝʩʪʴ ʵʣʝʤʝʥʪ ʩʠʤʤʝʪʨʠʯʥʦʡ ʤʘʪʨʠʮʳ ʢʣʶʯʝʡ, ʚʪʦʨʦʡ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʦʪʢʨʳʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʣʶʯʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʧʨʦʪʦʢʦʣʘ.  

     ɺ ʩʠʩʪʝʤʝ ViPNet ʠʤʝʶʪʩʷ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ ʕʎʇ. ɸ 

ʠʤʝʥʥʦ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʨʘʩʩʳʣʢʠ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ 

ʩʧʨʘʚʦʯʥʠʢʘʤ ʜʣʷ ɸʆʂʇ (ʩʝʨʪʠʬʠʢʘʪʘʤ ʕʎʇ). ʂʘʞʜʳʡ ɸʆʂʇ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʧʦʜʧʠʩʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʠʪʩʷ ʠ ʨʘʩʩʳʣʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʥʝʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʢʦʥʪʨʦʣʴ  

ʩʨʦʢʦʚ ʜʝʡʩʪʚʠʷ ʧʦʜʧʠʩʠ.  ɺ ʦʪʥʦʰʝʥʠʠ ʛʝʥʝʨʘʮʠʠ ʢʣʶʯʝʡ ʕʎʇ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʝ 

ʚʦʟʤʦʞʥʦʩʪʠ: ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʵʪʠʭ ʢʣʶʯʝʡ ʚ ʋʂʎ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʵʪʠʭ 

ʢʣʶʯʝʡ ʩʘʤʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

     ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ 

çɸʜʤʠʥʠʩʪʨʘʪʦʨ ʋʂʎè. ɻʣʘʚʥʳʭ ʘʙʦʥʝʥʪʦʚ ʚ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠ ʠʤ 

ʜʦʚʝʨʷʝʪʩʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʪʴ (ʧʦʜʧʠʩʳʚʘʪʴ) ɸʆʂʇ ʘʙʦʥʝʥʪʦʚ ʩʚʦʝʡ ʩʝʪʠ.  
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     ɸʆʂʐ ʩʝʨʪʠʬʠʮʠʨʫʶʪʩʷ ʦʧʦʩʨʝʜʦʚʘʥʥʦ: ʵʪʠ ʢʣʶʯʠ ʧʦʜʧʠʩʳʚʘʶʪʩʷ ʘʙʦʥʝʥʪʘʤʠ 

(ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ) ʠʭ ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠ, ʧʦʜʧʠʩʴ ʢʦʪʦʨʳʭ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʋʃ. ɺʳʧʫʩʢ 

ʩʝʨʪʠʬʠʢʘʪʦʚ ʕʎʇ ʦʩʫʱʝʩʪʚʣʷʝʪ ʋʂʎ ViPNet. 

     ʅʘ ʈʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ ʧʨʦʮʝʜʫʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʚ ʋʂʎ. 

 

 
 

ʈʠʩ. 5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

 

     ʈʦʣʴ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʚʳʧʦʣʥʷʝʪ ʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʂʣʶʯʝʚʦʡ ʎʝʥʪʨ (ʋʂʎ). 

ʆʪʢʨʳʪʳʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ ʧʦʜʧʠʩʠ ʋʧʦʣʥʦʤʦʯʝʥʥʳʭ ʣʠʮ ʩʝʪʠ ʧʦʤʝʱʘʶʪʩʷ ʥʘ 

ʢʣʶʯʝʚʳʝ ʜʠʩʢʝʪʳ (ʂɼ) ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘ ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʢʣʶʯʝʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘ HBceyrt3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʮʝʜʫʨʘ ʩʝʨʪʠʬʠʢʘʮʠʠ ʕʎʇ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

      ʆʪʢʨʳʪʳʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ ʩʝʨʪʠʬʠʮʠʨʫʶʪʩʷ ʦʧʦʩʨʝʜʦʚʘʥʥʦ: ʵʪʠ 

ʢʣʶʯʠ ʧʦʜʧʠʩʳʚʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʭ ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠ, ʧʦʜʧʠʩʴ ʢʦʪʦʨʳʭ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʋʃè. 

      ʇʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ViPNet-ʩʝʪʠ  ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ ʕʎʇ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʋʜʦʩʪʦʚʝʨʷʶʱʝʤ ʂʣʶʯʝʚʦʤ ʎʝʥʪʨʝ (ʋʂʎ). 
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ʈʠʩ. 6. ʌʦʨʤʠʨʦʚʘʥʠʝ ʕʎʇ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ɻʆʉʊ ʈ. 34.10-2001) 

 

     ɺʩʷ ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʝʪʠ ViPNet ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

ʇʝʨʩʦʥʘʣʴʥʘʷ ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʋʂʎ) 

ʇʘʨʦʣʴʥʳʡ ʢʣʶʯ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʋʂʎ) 

ʂʣʶʯʠ ʟʘʱʠʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʋʂʎ) 

ʂʣʶʯʠ ʧʦʜʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʋʂʎ) 

ʂʣʶʯʠ ʟʘʱʠʪʳ  

ʂʣʶʯʠ ʟʘʱʠʪʳ ʋʂʎ 

ʂʣʶʯʠ ʟʘʱʠʪʳ ʢʦʣʣʝʢʪʠʚʦʚ 

ʄʘʩʪʝʨïʢʣʶʯʠ ʋʂʎ 

ʆʩʥʦʚʥʳʝ 

ʄʝʞʩʝʪʝʚʳʝ 

ʂʣʶʯʠ ʦʙʤʝʥʘ 

ʉʠʤʤʝʪʨʠʯʥʳʝ 

ɸʩʠʤʤʝʪʨʠʯʥʳʝ 

ʉʝʘʥʩʦʚʳʝ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ 

ʇʨʦʠʟʚʦʜʥʳʝ 

ʉʣʫʯʘʡʥʳʝ 

ʂʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʪʠ ViPNet ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʴ ʥʘ 

ʜʚʝ ʛʨʫʧʧʳ: 

ʂʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ ʠ ʝʛʦ ʢʦʣʣʝʢʪʠʚʦʚ (ʢʣʶʯʝʚʦʡ ʥʘʙʦʨ ʠʣʠ ʂʅ), 

ʭʨʘʥʷʱʘʷʩʷ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʚ ʢʘʪʘʣʦʛʝ D-STATION ʠʣʠ ʜʨʫʛʦʤ ʥʦʩʠʪʝʣʝ. ɿʜʝʩʴ ʩʦʜʝʨʞʘʪʩʷ 

ʤʘʩʩʠʚʳ ʩʠʤʤʝʪʨʠʯʥʳʭ ʠ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʜʘʥʥʦʛʦ ʫʟʣʘ ʠ ʝʛʦ 

ʢʦʣʣʝʢʪʠʚʦʚ ʩ ʜʨʫʛʠʤʠ ʫʟʣʘʤʠ ʠ ʢʦʣʣʝʢʪʠʚʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʪʘʢʘʷ ʩʚʷʟʴ ʨʘʟʨʝʰʝʥʘ ʚ ʎʋʉʝ.  

      ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʢʣʶʯʝʚʘʷ ʜʠʩʢʝʪʘ ʠʣʠ 

ʂɼ), ʭʨʘʥʷʱʘʷʩʷ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʚ ʢʘʪʘʣʦʛʝ KEY_DISK ʠʣʠ ʜʨʫʛʦʤ ʥʦʩʠʪʝʣʝ. ɿʜʝʩʴ 

ʭʨʘʥʠʪʩʷ ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ (ʨʘʩʰʠʬʨʦʚʘʥʠʷ) ʢ ʨʘʟʨʝʰʝʥʥʦʡ ʝʤʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʪʘʣʦʛʝ STATION, ʘ 

ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʣʶʯʠ, ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ ʜʘʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʧʦʜʧʠʩʠ (ɿʏ ʕʎʇ).   

      ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘʰʠʬʨʦʚʘʥʘ ʥʘ ʧʘʨʦʣʝ, ʘ ʢʣʶʯʠ ʩʚʷʟʠ ʚ ʢʘʪʘʣʦʛʝ 

STATION ʟʘʰʠʬʨʦʚʘʥʳ ʥʘ ʢʣʶʯʘʭ ʟʘʱʠʪʳ, ʦ ʢʦʪʦʨʳʭ ʨʝʯʴ ʧʦʡʜʝʪ ʥʠʞʝ. 
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ʂʨʠʧʪʦʷʜʨʦ çɼʦʤʝʥ-ʂè 

     ʉʂɿʀ çɼʦʤʝʥ-ʂè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʢʝʪ ʙʠʙʣʠʦʪʝʢ ʠ ʧʨʦʛʨʘʤʤ, ʨʝʘʣʠʟʫʶʱʠʭ 

ʢʣʶʯʝʚʦʡ ʮʝʥʪʨ, ʧʨʠʢʣʘʜʥʦʡ  ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʜʨʘʡʚʝʨ. 

ʉʂɿʀ çɼʦʤʝʥ-ʂè ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ: 

ɺʳʩʦʢʫʶ ʩʪʦʡʢʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʘʚʪʦʨʩʪʚʘ ʠ ʧʦʜʣʠʥʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʩʣʫʯʘʡʥʳʭ ʠʣʠ ʥʘʤʝʨʝʥʥʳʭ ʠʩʢʘʞʝʥʠʡ ʟʘʱʠʱʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ, ʥʝ ʤʝʥʴʰʝʡ 1 ï 10
-9

. 

ɿʘʱʠʪʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʣʶʯʝʡ. 

ʂʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʅʘʜʝʞʥʦʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʣʶʯʝʚʦʡ ʩʠʩʪʝʤʦʡ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʉʂɿʀ çɼʦʤʝʥ-ʂè ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ Windows 2000, Windows XP, Linux Red Hat 7.2, FreeBSD 4.4, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ 

ʧʣʘʪʬʦʨʠʝ Intel, ʠ Solaris 8, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʥʘ ʧʣʘʪʬʦʨʤʝ Sparc. 

      ɺ ʉʂɿʀ çɼʦʤʝʥïʂè ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ: 

ʐʠʬʨʦʚʘʥʠʝ ʛʘʤʤʠʨʦʚʘʥʠʝʤ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 28147ï89 çʉʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɿʘʱʠʪʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ. ɸʣʛʦʨʠʪʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷè. ʐʠʬʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʢʣʶʯʘʭ, ʢʦʪʦʨʳʝ ʥʘʜʣʝʞʠʪ ʭʨʘʥʠʪʴ ʚ ʪʘʡʥʝ. 

     ɺʳʯʠʩʣʝʥʠʝ ʠʤʠʪʦʟʘʱʠʪʥʦʡ ʚʩʪʘʚʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 28147ï89. ʇʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʟʘʱʠʪʳ ʧʝʨʝʜʘʚʘʝʤʦʡ (ʠʣʠ ʭʨʘʥʠʤʦʡ) ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʣʫʯʘʡʥʳʭ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ 

ʠʩʢʘʞʝʥʠʡ. ɺʳʧʦʣʥʷʝʪʩʷ ʥʘ ʢʣʶʯʘʭ, ʢʦʪʦʨʳʝ ʥʘʜʣʝʞʠʪ ʭʨʘʥʠʪʴ ʚ ʪʘʡʥʝ. 

      ɺʳʯʠʩʣʝʥʠʝ ʠ ʧʨʦʚʝʨʢʘ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 34.10ï

2001 çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʮʝʩʩʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠè. ɺʳʯʠʩʣʝʥʠʝ ʕʎʇ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ.  

      ʍʵʰʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 34.11ï94 çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ. ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. ʌʫʥʢʮʠʷ ʭʵʰʠʨʦʚʘʥʠʷè.  ʇʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʚʝʨʪʢʠ, ʥʝʟʘʚʠʩʷʱʝʝ ʦʪ ʢʣʶʯʘ. 

      ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʣʛʦʨʠʪʤʘʭ ʕʎʇ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʘʨʦʣʝʡ). 

      ʈʘʟʤʝʨ ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ, ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ ʕʎʇ ʠ ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ 

ɼʠʬʬʠ-ʍʝʣʤʘʥʘ (ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ) ʩʦʩʪʘʚʣʷʝʪ 256 

ʙʠʪʦʚ (32 ʙʘʡʪʘ). ʈʘʟʤʝʨ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ ʕʎʇ ʠ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ ʜʣʷ ʧʨʦʪʦʢʦʣʘ ɼʠʬʬʠ-

ʍʝʣʤʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 1024 ʙʠʪʘ (128 ʙʘʡʪʦʚ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 512 ʙʠʪ (64 ʙʘʡʪʘ) ʜʣʷ ɻʆʉʊ ʈ 

34.10ï2001. 
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ʇʘʨʦʣɹʥr ʡ 

ʢʣʁ ʯ

ʇʝʩʦʥʘʣɹʥr ʡ 

ʢʣʁ ʯ

ʉʚʝʨʪʢʘ

ʇʘʨʦʣɹʥr ʡ + 

ʧʝʨʩʦʥʘʣɹʥr ʡ

(2.8)
ʉʣʫʯʘʡʥr ʡ 

ʢʣʁ ʯ  ʟʘɦ ʠʪr 

ʧʦʣɹʟʦʚʘʪʝʣ̫ 

(3.0)

ʂʣʁ ʯʠ ʟʘɦ ʠʪr 

ʢʦʣʣʝʢʪʠʚʦʚ

ʂʣʁ ʯʠ ʦʙʤʝʥʘ 

ʢʦʣʣʝʢʪʠʚʦʚ

ʉʝʢʨʝʪʥr ʡ 

ʢʣʁ ʯ ʧʦʜʧʠʩʠ

ɸʩʠʤʤʝʪʨʠʯʥr ʝ 

ʢʣʁ ʯʠ ʦʙʤʝʥʘ 

ʢʦʣʣʝʢʪʠʚʦʚ

ʉʣʫʯʘʡʥr ʝ 

ʢʣʁ ʯʠ ʟʘɦ ʠʪr 

ʢʦʣʣʝʢʪʠʚʦʚ 

(3.0)

ɸʨʭʠʚ ʢʣʁ ʯʝʡ 

ʦʙʤʝʥʘ 

ʢʦʣʣʝʢʪʠʚʦʚ ʩʘʤ ʩ 

ʩʦʙʦʡ

ʂʣʁ ʯ ʟʘɦ ʠʪr 

ʩʝʪʝʚʦʛʦ 

ʫʟʣʘ

ʂʣʁ ʯʠ ʦʙʤʝʥʘ 

ʩʝʪʝʚʦʛʦ ʫʟʣʘ

 
 

ʈʠʩ. 7. ɺʠʜʳ ʢʣʶʯʝʡ 

 

 ʂʣʶʯʠ ʟʘʱʠʪʳ 

     ɺ ʉʂɿʀ çɼʦʤʝʥ-ʂè ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʝʪʳʨʝ ʫʨʦʚʥʷ ʢʣʶʯʝʡ ʟʘʱʠʪʳ. 

ʂʣʶʯʠ ʟʘʱʠʪʳ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ï ʢʣʶʯʠ ʟʘʱʠʪʳ ʤʘʩʪʝʨ-ʢʣʶʯʝʡ. 

ʂʣʶʯʠ ʟʘʱʠʪʳ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ï ʢʣʶʯʠ ʟʘʱʠʪʳ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ ʦʙʤʝʥʘ 

ʢʦʣʣʝʢʪʠʚʦʚ. ɼʘʥʥʳʝ ʢʣʶʯʠ ʥʘʟʳʚʘʶʪʩʷ ʢʣʶʯʘʤʠ ʟʘʱʠʪʳ ʢʣʶʯʝʡ ʦʙʤʝʥʘ. ʂʣʶʯ ʟʘʱʠʪʳ 

ʢʣʶʯʝʡ ʦʙʤʝʥʘ ʜʘʥʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʘʙʦʥʝʥʪʦʚ ʜʘʥʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ.  

ʂʣʶʯʠ ʟʘʱʠʪʳ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʠʣʠ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʣʶʯʠ ï ʢʣʶʯʠ ʟʘʱʠʪʳ ʢʣʶʯʝʡ ʟʘʱʠʪʳ 

ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʝʡ. ʀʩʧʦʣʴʟʫʶʪʩʷ 

ʪʘʢʞʝ ʜʣʷ ʟʘʱʠʪʳ ʩʝʢʨʝʪʥʳʭ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ, ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʠ jump-ʢʣʶʯʝʡ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʢʣʶʯʝʡ. 

ʂʣʶʯʠ ʟʘʱʠʪʳ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʷ ʠʣʠ ʧʘʨʦʣʴʥʳʝ ʢʣʶʯʠ ï ʢʣʶʯʠ, ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʧʘʨʦʣʝʡ ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʭʵʰʠʨʦʚʘʥʠʷ. ʇʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ. 

  

ʄʘʩʪʝʨ-ʢʣʶʯʠ 

     ʄʘʩʪʝʨïʢʣʶʯʠ (ʄʂ) ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 2 ʛʨʫʧʧʳ: 

ʆʩʥʦʚʥʳʝ (ʚʥʫʪʨʠʩʝʪʝʚʳʝ) çʤʘʩʪʝʨïʢʣʶʯʠè ï ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʡ 

ʟʘʱʠʪʳ ʠ ʢʣʶʯʝʡ ʦʙʤʝʥʘ ʉʋ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʝʪʠ. ʇʝʨʚʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʶʯʝʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʇʆ ʋʂʎ. ʇʦʩʣʝʜʫʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 
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ʠʥʠʮʠʠʨʫʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʢʣʶʯʘ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʥʘʭʦʜʷʪʩʷ 3 ʪʠʧʘ ʢʣʶʯʝʡ: 

ʄʘʩʪʝʨ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʣʶʯʝʡ ï NMp ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ 

ʟʘʱʠʪʳ ʘʙʦʥʝʥʪʦʚ; 

ʄʘʩʪʝʨ ʢʣʶʯʝʡ ʟʘʱʠʪʳ ʢʦʣʣʝʢʪʠʚʦʚ - NMd  ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʣʶʯʝʡ ʟʘʱʠʪʳ 

ʢʦʣʣʝʢʪʠʚʦʚ; 

ʄʘʩʪʝʨ ʢʣʶʯʝʡ ʦʙʤʝʥʘ - NMc  ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʣʶʯʝʡ ʦʙʤʝʥʘ ʢʦʣʣʝʢʪʠʚʦʚ. 

2. ʄʝʞʩʝʪʝʚʳʝ ʤʘʩʪʝʨïʢʣʶʯʠ ï ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʝʡ 

ʦʙʤʝʥʘ ʤʝʞʜʫ ʉʋ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʚ ʨʘʟʥʳʭ ʩʝʪʷʭ. ɼʘʥʥʳʝ ʢʣʶʯʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʉʋ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʚ ʨʘʟʥʳʭ ʩʝʪʷʭ. ɺ ʋʂʎ 

ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʤʝʞʩʝʪʝʚʳʝ ʤʘʩʪʝʨ ï ʢʣʶʯʠ 3 ʪʠʧʦʚ: 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʤʘʩʪʝʨïʢʣʶʯ ï ʩʦʟʜʘʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʦʜʥʦʡ 

ʢʦʥʢʨʝʪʥʦʡ ʩʝʪʴʶ - MNMi . ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʦʤʝʨʦʤ ʩʝʪʠ, ʩʦʟʜʘʚʰʝʡ ʢʣʶʯ N, ʥʦʤʝʨʦʤ ʩʝʪʠ 

ʜʣʷ ʩʚʷʟʠ ʩ ʢʦʪʦʨʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥ M ʠ ʩʚʦʠʤ ʩʝʨʠʡʥʳʤ ʥʦʤʝʨʦʤ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʢʣʶʯʘ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʋʂʎ ʦʩʫʱʝʩʪʚʣʷʝʪ ʝʛʦ ʵʢʩʧʦʨʪ. ʇʨʠ ʵʢʩʧʦʨʪʝ ʢʣʶʯ ʰʠʬʨʫʝʪʩʷ ʥʘ ʧʘʨʦʣʴʥʦʤ 

ʢʣʶʯʝ ʵʢʩʧʦʨʪʘ. ʇʘʨʦʣʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʢ ʋʂʎ, ʣʠʙʦ ʟʘʜʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ, 

ʣʠʙʦ ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʩʣʫʯʘʡʥʳʡ, ʧʨʠ ʵʢʩʧʦʨʪʝ ʢʣʶʯʘ. ʇʝʨʝʜʘʯʘ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʦʛʦ ʢʣʶʯʘ 

ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʜʦʚʝʨʝʥʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ. ʀʤʧʦʨʪʠʨʦʚʘʥ ʜʘʥʥʳʡ ʢʣʶʯ ʤʦʞʝʪ 

ʙʳʪʴ ʪʦʣʴʢʦ ʚ ʪʫ ʩʝʪʴ, ʜʣʷ ʩʚʷʟʠ ʩ ʢʦʪʦʨʦʡ ʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ. ʇʨʠ ʠʤʧʦʨʪʝ ʢʣʶʯʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʨʦʚʝʨʢʘ ʠʤʠʪʦʚʩʪʘʚʢʠ ʥʘ ʧʘʨʦʣʴʥʦʤ ʢʣʶʯʝ ʵʢʩʧʦʨʪʘ. ɽʩʣʠ ʧʨʦʚʝʨʢʘ ʫʩʧʝʰʥʘ, ʪʦ ʢʣʶʯ 

ʧʝʨʝʰʠʬʨʦʚʳʚʘʝʪʩʷ ʥʘ ʢʣʶʯʝ ʟʘʱʠʪʳ ʢʣʶʯʝʚʦʛʦ ʮʝʥʪʨʘ ʠʤʧʦʨʪʠʨʫʶʱʝʡ ʩʝʪʠ. 

      ɸʩʠʤʤʝʪʨʠʯʥʳʡ ʤʘʩʪʝʨïʢʣʶʯ ï ʧʘʨʘ ʢʣʶʯʝʡ ),( NNN MPaMSaMa =  ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʦʙʱʝʛʦ ʤʘʩʪʝʨïʢʣʶʯʘ ʤʝʞʜʫ ʩʝʪʷʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ ɼʠʬʬʠ ï ʍʝʣʤʘʥʘ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ɻʆʉʊ P 

34.10ï94 ʠʣʠ ɻʆʉʊ P 34.11ï94. ɸʣʛʦʨʠʪʤ ʠ ʧʘʨʘʤʝʪʨʳ ʚʳʙʠʨʘʶʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʶʯʘ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʦʤʝʨʦʤ ʩʝʪʠ, ʩʦʟʜʘʚʰʝʡ ʢʣʶʯ N ʠ ʩʚʦʠʤ ʩʝʨʠʡʥʳʤ 

ʥʦʤʝʨʦʤ. ʉʝʢʨʝʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʣʶʯʘ NMSa  ʟʘʱʠʱʘʝʪʩʷ ʥʘ ʢʣʶʯʝ ʟʘʱʠʪʳ ʢʣʶʯʝʚʦʛʦ 

ʮʝʥʪʨʘ ʠ ʭʨʘʥʠʪʩʷ ʚ ʋʂʎ. ʕʢʩʧʦʨʪ ʵʪʦʡ ʯʘʩʪʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. ʆʪʢʨʳʪʘʷ ʯʘʩʪʴ ʢʣʶʯʘ 

ʧʦʜʧʠʩʳʚʘʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤ ʢʣʶʯʦʤ ʧʦʜʧʠʩʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʋʂʎ, ʩʦʟʜʘʚʰʝʛʦ ʤʘʩʪʝʨï

ʢʣʶʯ ʠ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʧʨʦʠʟʚʦʣʴʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʚ ʋʂʎ ʜʨʫʛʠʭ ʩʝʪʝʡ. ʇʨʠ ʠʤʧʦʨʪʝ 

ʦʪʢʨʳʪʳʭ ʯʘʩʪʝʡ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʤʘʩʪʝʨïʢʣʶʯʝʡ ʠʟ ʜʨʫʛʠʭ ʩʝʪʝʡ MMPa  ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʨʦʚʝʨʢʘ ʧʦʜʧʠʩʠ ʧʦʜ ʢʣʶʯʦʤ. ʀʤʧʦʨʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʡ ʧʨʦʚʝʨʢʠ 

ʧʦʜʧʠʩʠ ʠ ʩʝʨʪʠʬʠʢʘʪʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʋʂʎ, ʧʦʜʧʠʩʘʚʰʝʛʦ ʢʣʶʯ. ɺ ʦʪʣʠʯʠʠ ʦʪ 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʤʘʩʪʝʨïʢʣʶʯʝʡ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʢʣʶʯʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʨʦʢʦʤ 

ʜʝʡʩʪʚʠʷ ʩʝʨʪʠʬʠʢʘʪʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʋʂʎ, ʧʦʜʧʠʩʘʚʰʝʛʦ ʜʘʥʥʳʡ ʢʣʶʯ. 

     ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʤʘʩʪʝʨïʢʣʶʯ - MMu  ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ 

ʤʝʞʜʫ 2 ʠ ʙʦʣʝʝ ʩʝʪʷʤʠ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʦʤʝʨʦʤ ʩʝʪʠ, ʩʦʟʜʘʚʰʝʡ ʢʣʶʯ ʠ ʩʚʦʠʤ ʩʝʨʠʡʥʳʤ 

ʥʦʤʝʨʦʤ. ʄʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʠʜʝʥʪʠʯʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʤʘʩʪʝʨï

ʢʣʶʯʘʤ, ʥʦ ʠʤʧʦʨʪʠʨʦʚʘʥ ʢʣʶʯ ʤʦʞʝʪ ʙʳʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʩʝʪʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʌʦʨʤʠʨʦʚʘʪʴ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʢʣʶʯ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʤʘʩʪʝʨï

ʢʣʶʯʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʛʝʥʝʨʘʮʠʠ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʉʋ ʠʣʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʨʝʤʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʡ ʩʚʷʟʠ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʤʝʥʘ 

ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʤʘʩʪʝʨ-ʢʣʶʯʝʡ. 

ɺʩʝ ʄʂ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʜʢʘʪʘʣʦʛʝ MASTERS. 

ɺ ʩʦʩʪʘʚʝ ʢʘʞʜʦʛʦ ʤʘʩʪʝʨ-ʢʣʶʯʘ ʭʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʛʦ ʩʦʟʜʘʥʠʠ, ʠʤʧʦʨʪʝ/ʵʢʩʧʦʨʪʝ ʠ 

ʚʚʦʜʝ ʚ ʜʝʡʩʪʚʠʝ. ʀʤʧʦʨʪ, ʵʢʩʧʦʨʪ, ʚʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʠ ʫʜʘʣʝʥʠʝ ʩʪʘʨʳʭ ʚʝʨʩʠʡ ʢʣʶʯʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʋʂʎ.  

 



 

23 

 

 

 ʂʣʶʯʠ ʕʎʇ 

     ʂʣʶʯ ʕʎʇ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʩʠʤʤʝʪʨʠʯʥʫʶ ʧʘʨʫ ʢʣʶʯʝʡ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʧʦ ʘʣʛʦʨʠʪʤʫ ɻʆʉʊ ʈ 34.10-94  ʠʣʠ ɻʆʉʊ ʈ 34.10-2001: ),( III SPSSS = . 

ʂʣʶʯʠ ʕʎʇ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʢ ʚ ʋʂʎ, ʪʘʢ ʠ ʥʘ ʉʋ ʧʨʠ ʩʦʟʜʘʥʠʠ ʟʘʧʨʦʩʘ ʥʘ 

ʩʝʨʪʠʬʠʢʘʪ ʧʦʜʧʠʩʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʣʶʯʘ ʚ ʋʂʎ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ ʧʦʜʧʠʩʠ ʟʘʱʠʱʘʝʪʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʣʶʯʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘ ʉʋ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʢʣʶʯʘ ʧʦʜʧʠʩʠ ʠʟ ʋʂʎ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ 

ʧʝʨʝʰʠʬʨʦʚʳʚʘʝʪʩʷ ʥʘ ʩʣʫʯʘʡʥʦʤ ʢʣʶʯʝ ʟʘʱʠʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʣʶʯʘ ʧʦʜʧʠʩʠ 

ʥʘ ʉʋ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ ʰʠʬʨʫʝʪʩʷ ʥʘ ʩʣʫʯʘʡʥʦʤ ʢʣʶʯʝ ʟʘʱʠʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ ʧʝʨʝʥʦʩʝ 

ʥʘ ʦʪʜʝʣʷʝʤʳʝ ʥʦʩʠʪʝʣʠ (eToken, SmardCard ʠ ʪ.ʜ.) ʢʣʶʯ ʧʦʜʧʠʩʠ ʧʝʨʝʰʠʬʨʦʚʳʚʘʝʪʩʷ ʥʘ 

ʧʘʨʦʣʴʥʦʤ ʢʣʶʯʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

  

ʅʦʤʝʨʘ ʠ ʚʘʨʠʘʥʪʳ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ. 

     ɺ ʢʣʶʯʝʚʦʡ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʥʷʪʠʷ çʥʦʤʝʨ ʢʣʶʯʘè ʠ çʚʘʨʠʘʥʪ ʢʣʶʯʘè, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʩʤʝʥʳ ʢʣʶʯʝʡ (ʧʨʠ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʠʣʠ ʢʦʤʧʨʦʤʝʪʘʮʠʠ 

ʢʣʶʯʝʡ). 

      ʅʦʤʝʨ ʢʣʶʯʘ ï ʵʪʦ ʥʦʤʝʨ, ʦʧʨʝʜʝʣʷʝʤʳʡ  ʥʦʤʝʨʦʤ ʤʘʩʪʝʨ-ʢʣʶʯʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥ ʩʦʟʜʘʥ ʚ 

ʋʂʎ, ʠ ʥʦʤʝʨʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʢʣʶʯʘ, ʝʩʣʠ ʪʘʢʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʅʦʤʝʨ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʣʘʥʦʚʦʡ ʩʤʝʥʳ ʢʣʶʯʘ. ɽʩʣʠ ʥʘ ʦʜʥʦʤ ʫʟʣʝ ʠʤʝʶʪʩʷ ʢʣʶʯʠ, ʨʦʞʜʝʥʥʳʝ ʠʟ 

ʤʘʩʪʝʨ-ʢʣʶʯʘ N5, ʘ ʥʘ ʜʨʫʛʦʤ ʫʟʣʝ ï  ʨʦʞʜʝʥʥʳʝ ʠʟ ʤʘʩʪʝʨ-ʢʣʶʯʘ N6, ʪʦ ʩʦʦʙʱʝʥʠʝ, 

ʧʝʨʝʜʘʥʥʦʝ ʩ ʦʜʥʦʛʦ ʫʟʣʘ ʥʘ ʜʨʫʛʦʡ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʬʨʦʚʘʥʦ, ʪʘʢ ʢʘʢ ʨʦʞʜʝʥʥʳʝ ʠʟ 

ʨʘʟʥʳʭ ʤʘʩʪʝʨʦʚ ʢʣʶʯʠ ʧʘʨʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʨʘʟʥʳʤʠ. ʊʦʯʥʦ ʪʘʢʞʝ ʜʚʘ ʫʟʣʘ ʤʦʛʫʪ ʩʚʷʟʘʪʴʩʷ, 

ʝʩʣʠ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʫʟʣʦʚ ʝʩʪʴ ʜʝʡʩʪʚʫʶʱʘʷ ʦʪʢʨʳʪʘʷ ʯʘʩʪʴ ʢʣʶʯʘ ʚʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

      ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʠʩʪʝʤʝ ViPNet ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩʤʝʥʳ ʢʣʶʯʝʡ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʠʟʚʝʩʪʠ ʟʘʤʝʥʫ ʢʣʶʯʝʡ ʥʝ ʨʘʥʝʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʨʠ 

ʥʘʣʠʯʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʟʘʤʝʥʳ. ʇʨʠ ʵʪʦʤ ʚ ʪʝʯʝʥʠʝ 

ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʥʝʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʢʣʶʯʘʭ.  

     ʅʦʤʝʨ ʢʣʶʯʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʤʘʩʪʝʨ-ʢʣʶʯʦʤ, ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 0 ʜʦ 255.  

     ʅʦʤʝʨ ʢʣʶʯʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʥʦʤʝʨʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʢʣʶʯʘ, ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʦʪ 0 ʜʦ 65535. ʉʨʦʢ ʜʝʡʩʪʚʠʷ ʪʘʢʦʛʦ ʢʣʶʯʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ ʩʫʪʦʢ. ɺʘʨʠʘʥʪ ʢʣʶʯʘ - ʵʪʦ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ (ʦʥ ʠ ʥʘʟʳʚʘʝʪʩʷ 

ʚʘʨʠʘʥʪʦʤ) ʛʝʥʝʨʘʮʠʠ ʢʣʶʯʝʡ ʜʣʷ ʵʪʦʛʦ ʫʟʣʘ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʤʝʥʳ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʢʣʶʯʝʡ ʧʨʠ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʢʣʶʯʝʡ ʥʘ ʦʜʥʦʤ ʫʟʣʝ. ɺʘʨʠʘʥʪ ʢʘʢ ʙʳ ʫʜʣʠʥʷʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʜʘʥʥʦʛʦ ʫʟʣʘ. ʂʣʶʯʠ ʦʙʤʝʥʘ ʩʦʟʜʘʶʪʩʷ ʠʟ ʤʘʩʪʝʨ-ʢʣʶʯʘ ʥʘ ʦʩʥʦʚʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʢʦʣʣʝʢʪʠʚʦʚ ʠ ʚʘʨʠʘʥʪʦʚ ʜʣʷ ʦʙʦʠʭ  ʫʟʣʦʚ. ʇʨʠ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʢʣʶʯʝʡ ʥʘ ʦʜʥʦʤ ʫʟʣʝ ʚ 

ʢʣʶʯʝʚʦʤ ʮʝʥʪʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ ʚʘʨʠʘʥʪ ʜʣʷ ʜʘʥʥʦʛʦ ʫʟʣʘ, ʠ ʩʦʟʜʘʶʪʩʷ ʢʣʶʯʠ 

ʦʙʤʝʥʘ ʪʦʣʴʢʦ ʜʣʷ ʜʘʥʥʦʛʦ ʫʟʣʘ ʩ ʜʨʫʛʠʤʠ ʫʟʣʘʤʠ. ʀʟʤʝʥʝʥʥʳʝ ʢʣʶʯʠ ʟʘʪʝʤ ʨʘʩʩʳʣʘʶʪʩʷ ʠʟ 

ʋʂʎ ʯʝʨʝʟ ʎʋʉ ʧʦ ʪʝʤ ʫʟʣʘʤ, ʢʦʪʦʨʳʭ ʵʪʦ ʢʘʩʘʝʪʩʷ. ɺʘʨʠʘʥʪ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ, ʢʘʢ ʠ ʥʦʤʝʨ, 

ʦʪ 0 ʜʦ 255. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʚʘʨʠʘʥʪʘ ʢʣʶʯʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘ ʞʝ ʩʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʦʙʥʦʚʣʝʥʠʷ ʢʣʶʯʝʡ, ʢʘʢ ʠ ʧʨʠ ʩʤʝʥʝ ʥʦʤʝʨʘ ʢʣʶʯʘ. 

     ʅʘʟʥʘʯʝʥʠʝ ʢʣʶʯʝʡ ʜʣʷ ʩʚʷʟʠ ɸʇ ʩ ʎʋʉʦʤ ʠ ʩʝʨʚʝʨʦʤ. 

     ɺ ʩʦʩʪʘʚʝ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ 

ʦʙʤʝʥʘ ʦʙʱʠʭ ʢʦʣʣʝʢʪʠʚʦʚ ʪʝʭ ɸʇ, ʥʘ ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʩ 

ʦʙʱʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʎʋʉʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʝʨʚʝʨʦʚ. ʀʩʧʦʣʴʟʫʶʪʩʷ 

ʜʘʥʥʳʝ ʢʣʶʯʠ ʚ ʩʣʝʜʫʶʱʠʭ ʮʝʣʷʭ: 

ʜʣʷ ʟʘʱʠʪʳ ʫʧʨʘʚʣʷʶʱʝʛʦ ʪʨʘʬʠʢʘ ʤʝʞʜʫ ɸʇ ʠ ʎʋʉʦʤ. ɺ ʩʦʩʪʘʚ ʵʪʦʛʦ ʪʨʘʬʠʢʘ ʤʦʛʫʪ 

ʚʭʦʜʠʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʧʨʦʩʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʦʯʝʨʝʜʷʤʠ ʢʦʥʚʝʨʪʦʚ, ʞʫʨʥʘʣʳ, ʦʙʥʦʚʣʝʥʠʝ 

ʘʜʨʝʩʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʪ.ʜ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʵʪʦʪ ʪʨʘʬʠʢ ʥʘʜʦ ʟʘʱʠʱʘʪʴ. ʇʦ ʵʪʦʤʫ ʞʝ 

ʢʘʥʘʣʫ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʠ ʦʙʥʦʚʣʝʥʠʷ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. (ʆʙʥʦʚʣʝʥʠʷ ʟʘʱʠʱʝʥʳ ʪʘʢ, 
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ʯʪʦ ʠʭ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʧʦ ʣʶʙʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʢʨʳʪʳʤ. ɿʘʱʠʪʘ 

ʦʙʥʦʚʣʝʥʠʡ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʣʶʯʝ ʩʚʷʟʠ ʩ ʎʋʉʦʤ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ, ʘ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦʡ  ʤʝʨʦʡ ʟʘʱʠʪʳ) ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʤʦʜʫʣʝ ʧʨʠ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ɸʇ ʠ ʝʛʦ ʩʝʨʚʝʨʦʤ. 

 

ʇʘʨʦʣʴʥʘʷ ʟʘʱʠʪʘ 

     ʇʘʨʦʣʴ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ ʜʣʠʥʦʡ ʦʪ 9 ʜʦ 32. ʇʘʨʦʣʴ 

ʤʦʞʝʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ: ʩʦʙʩʪʚʝʥʥʳʡ ʠʣʠ ʩʣʫʯʘʡʥʳʡ. ʉʦʙʩʪʚʝʥʥʳʡ ʧʘʨʦʣʴ ʟʘʜʘʝʪʩʷ ʩʘʤʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʋʂʎ. 

      ʉʣʫʯʘʡʥʳʡ ʧʘʨʦʣʴ ʬʦʨʤʠʨʫʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʉʂɿʀ çɼʦʤʝʥ-ʂè ʠʟ ʧʘʨʦʣʴʥʦʡ ʬʨʘʟʳ. ʇʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʣʫʯʘʡʥʦʛʦ ʧʘʨʦʣʷ ʪʘʢʞʝ ʟʘʜʘʝʪʩʷ ʯʠʩʣʦ ʥʘʯʘʣʴʥʳʭ ʙʫʢʚ ʚ ʢʘʞʜʦʤ ʩʣʦʚʝ 

ʬʨʘʟʳ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʘʨʦʣʷ. ʉʣʦʚʘ ʜʣʷ ʧʘʨʦʣʴʥʦʡ ʬʨʘʟʳ ʚʳʙʠʨʘʶʪʩʷ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ) ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʣʦʚʘʨʝʡ. ʅʘʧʨʠʤʝʨ, ʧʘʨʦʣʴʥʦʡ ʬʨʘʟʝ ʠʟ 4 ʩʣʦʚ ʣʝʪʥʠʡ ʧʨʘʜʝʜʫʰʢʘ ʧʦʢʫʰʘʣ ʙʨʦʜʷʛʫ  ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʟ ʢʘʞʜʦʛʦ ʩʣʦʚʘ ʙʝʨʫʪʩʷ ʧʝʨʚʳʭ ʪʨʠ ʙʫʢʚʳ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʨʦʣʴ ktnghfgjr,hj . 

     ʇʘʨʦʣʴʥʳʡ ʢʣʶʯ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʘʡʪ ʜʣʠʥʦʡ 32 ʙʘʡʪʘ, ʧʦʣʫʯʘʝʤʘʷ ʧʫʪʝʤ 

ʭʵʰʠʨʦʚʘʥʠʷ ʧʘʨʦʣʷ. 

      ʂʣʶʯʠ, ʭʨʘʥʷʱʠʝʩʷ ʥʘ ʢʣʶʯʝʚʳʭ ʥʦʩʠʪʝʣʷʭ, ʟʘʰʠʬʨʦʚʘʥʳ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʣʶʯʝ ʠʣʠ ʥʘ 

ʩʫʤʤʝ ʧʦ ʤʦʜʫʣʶ 2 ʧʘʨʦʣʴʥʦʛʦ ʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʣʶʯʝʡ ʘʙʦʥʝʥʪʘ. ʐʠʬʨʦʚʘʥʠʶ ʥʘ ʩʫʤʤʝ 

ʧʘʨʦʣʴʥʦʛʦ ʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʣʶʯʝʡ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʝʢʨʝʪʥʳʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ 

ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʦʜʧʠʩʠ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʠʭ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʋʂʎ. ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʣʶʯ  

ʘʙʦʥʝʥʪʘ ʟʘʰʠʬʨʦʚʘʥ ʥʘ ʪʝʢʫʱʝʤ ʧʘʨʦʣʴʥʦʤ ʢʣʶʯʝ. 

      ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʘʨʦʣʷ ʥʘ ʢʣʶʯʝʚʫʶ ʜʠʩʢʝʪʫ ʧʦʤʝʱʘʝʪʩʷ ʭʵʰ-ʟʥʘʯʝʥʠʝ ʧʘʨʦʣʴʥʦʛʦ ʢʣʶʯʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʪʨʦʣʴʥʦʝ ʭʵʰ-ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʘʨʦʣʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʭʵʰʠʨʦʚʘʥʠʡ ʧʘʨʦʣʷ. ʇʝʨʚʦʝ ʭʵʰ-ʟʥʘʯʝʥʠʝ ʠ ʠʛʨʘʝʪ ʨʦʣʴ ʧʘʨʦʣʴʥʦʛʦ 

ʢʣʶʯʘ. 

 

ʌʘʡʣ-ʜʠʩʪʨʠʙʫʪʠʚ (DST-ʬʘʡʣ) 

     ʌʘʡʣ-ʜʠʩʪʨʠʙʫʪʠʚ (ʠʣʠ ʜʠʩʪʨʠʙʫʪʠʚ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʠʥʩʪʘʣʣʷʮʠʠ) ï ʬʘʡʣ, ʩʦʟʜʘʚʘʝʤʳʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʪʝʚʦʛʦ ʫʟʣʘ ʠ ʩʦʜʝʨʞʘʱʠʡ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʚ ʩʢʣʝʝʥʥʦʤ 

ʚʠʜʝ): ʥʘʙʦʨ ʢʣʶʯʝʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʝʪʝʚʦʛʦ ʫʟʣʘ (ʠʟ ʋʂʎ), ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʬʘʡʣ 

(infotecs.re), ʘ ʪʘʢʞʝ ʘʜʨʝʩʥʳʝ ʩʧʨʘʚʦʯʥʠʢʠ (ʠʟ ʎʋʉ). ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʟʘʧʫʩʢʘ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʝʪʠ ViPNet. 

     ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ʜʠʩʪʨʠʙʫʪʠʚʦʚ: ʧʦʣʥʳʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ. ʇʦʣʥʳʡ ʜʠʩʪʨʠʙʫʪʠʚ 

ʩʦʜʝʨʞʠʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʬʘʡʣʦʚ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʢʣʶʯʝʚʫʶ ʜʠʩʢʝʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʢʣʶʯʝʚʦʡ 

ʥʘʙʦʨ ʜʣʷ ʩʝʪʝʚʦʛʦ ʫʟʣʘ.  

      ʄʠʥʠʤʘʣʴʥʳʡ ʜʠʩʪʨʠʙʫʪʠʚ ʩʦʜʝʨʞʠʪ ʚʳʙʦʨʢʫ ʬʘʡʣʦʚ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʢʣʶʯʝʚʫʶ ʜʠʩʢʝʪʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʠʩʪʨʠʙʫʪʠʚʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʡʪʠ 

ʚ ʧʨʠʢʣʘʜʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʨʠʥʷʪʴ ʦʪ ʎʋʉʘ ʚʩʶ ʦʩʪʘʣʴʥʫʶ ʢʣʶʯʝʚʫʶ ʠ 

ʘʜʨʝʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʧʦʣʥʳʡ ʥʘʙʦʨ ʘʜʨʝʩʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʢʣʶʯʝʚʦʡ ʥʘʙʦʨ ʜʣʷ 

ʩʝʪʝʚʦʛʦ ʫʟʣʘ). ʋʯʠʪʳʚʘʷ ʤʘʣʳʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʣʶʯʝʚʦʡ ʜʠʩʢʝʪʝ, ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ 

ʤʦʞʥʦ ʪʘʢʞʝ ʨʘʟʤʝʱʘʪʴ ʥʘ Touch memory ʠʣʠ ʩʤʘʨʪʢʘʨʪʝ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʚʳʜʘʯʠ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʥʦʛʦ ʜʠʩʪʨʠʙʫʪʠʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʝʩʣʠ ʩʚʷʟʴ ʩ ʎʋʉʦʤ ʧʦ 

ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʥʝʚʦʟʤʦʞʥʘ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʦʤ 

ʨʘʟʤʝʨʝ ʩʝʪʠ ʬʘʡʣ ʧʦʣʥʦʛʦ ʜʠʩʪʨʠʙʫʪʠʚʘ ʤʦʞʝʪ ʥʝ ʧʦʤʝʩʪʠʪʴʩʷ ʥʘ ʜʠʩʢʝʪʝ.  
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ɸʜʨʝʩʥr ʝ 

ʩʧʨʘʚʦʯʥʠʢʠ

ʂʣʁ ʯʝʚʘ̫ ʜʠʩʢʝʪʘ 

(ʂɼ)

ʂʣʁ ʯʝʚʦʡ ʥʘʙʦʨ

(ʂʅ)

ʌʘʡʣ ʣʠʮʝʥʟʠʠ

infotecs.re

DST-ʬʘʡʣ ʜʣ̫ ʢʘʞʜʦʛʦ 

ʧʦʣɹʟʦʚʘʪʝʣ̫

ɼʝʡʩʪʚʫʁʱʠʡ 

ʧʝʨʩʦʥʘʣɹʥr ʡ ʢʣʁ ʯ (ɼʇʂ)

ʕʎʇ, ʧʘʨʦʣɹʥr ʡ ʢʣʁ ʯ

ʂʣʁ ʯʠ ʩʚ̫ʟʠ ʫʨʦʚʥ̫ ʉʋ

ʂʣʁ ʯʠ ʩʚ̫ʟʠ ʫʨʦʚʥ̫ ʊʂ

ʠʩʧʦʣɹʟʫʁʪʩ̫ ʜʣ̫ 

ʠhʬʨʦʚʘʥʠ̫ ʠ ʜʝh ʠʬʨʦʚʘʥʠ̫

ʠʩʧʦʣɹʟʫʁʪʩ̫ ʜʣ̫ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ

ʠʩʧʦʣɹʟʫʁʪʩ̫ ʜʣ̫ ʟʘɦ ʠʪr  ʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ

ʂʣʁ ʯʠ ʩʚ̫ʟʠ ʩ ʎʋʉʦʤ ʠ 

ʩʝʨʚʝʨʦʤ

 
 

ʈʠʩ. 8. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʠʩʪʨʠʙʫʪʠʚʘ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʪʠ 

ViPNet 

 

     ʂʣʶʯʝʚʳʝ ʜʠʩʢʝʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʂɼ). ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʋʂʎ ʩʦʟʜʘʝʪʩʷ ʩʚʦʷ 

ʢʣʶʯʝʚʘʷ ʜʠʩʢʝʪʘ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʶʯʝʚʦʡ ʜʠʩʢʝʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʠʥʬʦʨʤʘʮʠʷ, ʝʛʦ 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʘʷ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʙʦʪʘʪʴ ʩ ʧʨʠʢʣʘʜʥʳʤʠ ʟʘʜʘʯʘʤʠ ʩʝʪʠ ViPNet. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘ ʜʠʩʢʝʪʝ ʥʘʭʦʜʷʪʩʷ ʢʣʶʯʠ ʕʎʇ ʜʘʥʥʦʛʦ ʘʙʦʥʝʥʪʘ, ʝʩʣʠ ʎʋʉ ʨʘʟʨʝʰʠʣ ʘʙʦʥʝʥʪʫ 

ʧʦʜʧʠʩʳʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʭʵʰ-ʬʫʥʢʮʠʷ, ʩʣʫʞʘʱʘʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʘʨʦʣʷ. 

      ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʪʧʨʘʚʢʠ ʢʣʶʯʝʚʘʷ ʜʠʩʢʝʪʘ ʩʦʟʜʘʝʪʩʷ ʚ ʩʢʣʝʝʥʥʦʤ ʚʠʜʝ (ʉʢʣʝʝʥʥʳʡ ʚʠʜ ï 

ʬʘʡʣʳ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ ʩʢʣʝʠʚʘʶʪʩʷ ʚ ʦʜʠʥ ʬʘʡʣ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʨʘʩʢʣʝʡʢʠ). 

     ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʝʚʦʡ ʜʠʩʢʝʪʳ ʝʝ ʥʘʜʦ ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʩʢʣʝʠʪʴ. ʈʘʩʢʣʝʠʪʴ 

ʢʣʶʯʝʚʫʶ ʜʠʩʢʝʪʫ ʦʟʥʘʯʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʬʘʡʣ ʠʟ ʩʢʣʝʝʥʥʦʛʦ ʚʠʜʘ ʢ ʥʘʙʦʨʫ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʬʘʡʣʦʚ. ʈʘʩʢʣʝʠʪʴ ʂɼ ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʣʫʯʠʚʰʠʭ DST-

ʬʘʡʣ ʦʪ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʪʠ, ʨʘʩʢʣʝʡʢʘ ʧʨʦʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  

     ʂʣʶʯʝʚʳʝ ʥʘʙʦʨʳ ʜʣʷ ʩʝʪʝʚʳʭ ʫʟʣʦʚ (ʂʅ). ɼʣʷ ʢʘʞʜʦʛʦ ʩʝʪʝʚʦʛʦ ʫʟʣʘ ʩʦʟʜʘʝʪʩʷ ʦʜʠʥ 

ʢʣʶʯʝʚʦʡ ʥʘʙʦʨ, ʠ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʵʪʦʛʦ ʩʝʪʝʚʦʛʦ ʫʟʣʘ ʧʦʣʴʟʫʶʪʩʷ ʠʤ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ ʠ 

ʜʝʰʠʬʨʦʚʘʥʠʠ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʶʯʝʚʦʛʦ ʥʘʙʦʨʘ ï  ʢʣʶʯʠ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʤʝʞʜʫ 

ʢʦʣʣʝʢʪʠʚʘʤʠ ʠ ʤʝʞʜʫ ʩʝʪʝʚʳʤʠ ʫʟʣʘʤʠ. ʂʣʶʯʝʚʦʡ ʥʘʙʦʨ ʪʘʢʞʝ ʩʦʟʜʘʝʪʩʷ ʚ ʩʢʣʝʝʥʥʦʤ ʚʠʜʝ. 

 ɸʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ 
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ɸʩʠʤʤʝʪʨʠʯʥʳʝ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ (ɸʂʐ) ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ɸʇ, ʥʘ ʢʦʪʦʨʳʭ ʥʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʎʋʉ ʠ ʋʂʎ ʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʘʥʥʦʛʦ ɸʇ ʠʤʝʝʪ ʧʨʘʚʦ 

ʧʦʜʧʠʩʠ. ʅʘ ʉʄ ɸʂʐ ʥʝ ʬʦʨʤʠʨʫʶʪʩʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɸʂʐ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʯʝʨʝʟ ʥʘʩʪʨʦʡʢʠ ʇʆ. ɺʢʣʶʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʂʐ ʥʝ ʦʟʥʘʯʘʝʪ ʦʪʢʘʟʘ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʤʤʝʪʨʠʯʥʦʡ ʢʣʶʯʝʚʦʡ ʩʠʩʪʝʤʳ ViPNet. ɸʂʐ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʢʣʶʯʘʤʠ ʰʠʬʨʦʚʘʥʠʷ. 

     ʇʨʦʮʝʜʫʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ɸʂʐ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʚʢʣʶʯʝʥʥʦʡ ʦʧʮʠʠ "ʀʩʧʦʣʴʟʦʚʘʪʴ ɸʂʐ" 

ʠ ʚʳʧʦʣʥʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʫʩʣʦʚʠʡ: 

ʆʪʩʫʪʩʪʚʫʝʪ ʜʝʡʩʪʚʫʶʱʠʡ ʢʣʶʯ ɸʂʐ ʭʦʪʷ ʙʳ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʢʦʣʣʝʢʪʠʚʦʚ, ʚ ʢʦʪʦʨʦʤ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʧʦʣʴʟʦʚʘʪʝʣʴ. 

ʉʨʦʢ ʜʝʡʩʪʚʠʷ ʢʣʶʯʘ ɸʂʐ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʢʦʣʣʝʢʪʠʚʦʚ ʠʩʪʝʢʘʝʪ ʤʝʥʝʝ ʯʝʤ ʯʝʨʝʟ 12 ʯʘʩʦʚ. 

      ʉ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʡ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʜʘʪʘ ʥʘʯʘʣʘ ʩʨʦʢʘ 

ʜʝʡʩʪʚʠʷ ʢʣʶʯʘ ɸʂʐ ʦʙʱʝʛʦ ʢʦʣʣʝʢʪʠʚʘ ɸʇ) ʧʨʦʰʣʦ ʙʦʣʝʝ ʊ ʩʫʪʦʢ, ʛʜʝ ʊ ï ʧʝʨʠʦʜ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ɸʂʐ, ʟʘʜʘʚʘʝʤʳʡ ʚ ʥʘʩʪʨʦʡʢʘʭ ʇʆ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʠ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʩʠʩʪʝʤʳ ViPNet 

     ʆʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʟʜʘʥʥʦʡ 

ʢʣʶʯʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʠʩʪʝʤʝ ViPNet ʷʚʣʷʶʪʩʷ ʧʦʜʩʠʩʪʝʤʘ VPN,  ʨʘʙʦʪʘʶʱʘʷ ʥʘ 

ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ɼʝʣʦʚʘʷ ʧʦʯʪʘ, ʎʋʉ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ MFTP, ʨʘʙʦʪʘʶʱʠʝ ʥʘ 

ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ.  

     ʅʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʘʩʪʨʦʡʢʫ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʧʝʮʠʘʣʴʥʳʡ ʤʦʜʫʣʴ ʢʨʠʧʪʦʩʝʨʚʠʩʘ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ, ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʠʣʦʞʝʥʠʷ 

ʩʠʩʪʝʤʳ ViPNet, ʪʘʢ ʠ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʢʨʠʧʪʦʩʝʨʚʠʩʘ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ï ʵʪʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʥʝʰʥʠʭ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ViPNet ï ʉʂɿʀ 

ñɼʦʤʝʥ-ʂò ʜʣʷ ʩʚʦʠʭ ʮʝʣʝʡ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʠʧʪʦʛʨʘʬʠʠ ñɼʦʤʝʥ-ʂò ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʥʪʝʨʬʝʡʩʦʚ, COM ʦʙʲʝʢʪʦʚ, ʧʣʘʛʠʥʦʚ.  

     ʇʦʜʩʠʩʪʝʤʘ ɼʝʣʦʚʦʡ ʧʦʯʪʳ ʠʩʧʦʣʴʟʫʝʪ ʚʩʝ ʪʠʧʳ ʢʣʶʯʝʡ, ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʩʠʩʪʝʤʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʠʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʨʦʚʥʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ 

ʧʠʩʴʤʘʤ ʠ ʜʦʢʫʤʝʥʪʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʎʋʉʝ. ɽʩʣʠ ʥʘ 

ʫʟʣʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʝʩʢʦʣʴʢʦ ʢʦʣʣʝʢʪʠʚʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʥʠʤ: 

ʪʦʣʴʢʦ ʩʝʙʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʧʨʘʚʠʪʴ ʧʠʩʴʤʦ ʠ ʜʦʢʫʤʝʥʪʳ, ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ 

ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɼʣʷ ʵʪʦʛʦ ʚ ʎʋʉʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʟʜʘʥʳ ʢʦʣʣʝʢʪʠʚʳ, ʛʜʝ ʪʘʢʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʝʜʠʥʦʣʠʯʥʦ; 

ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʩʚʦʝʤ ʢʦʣʣʝʢʪʠʚʝ, ʠ ʥʘʧʨʘʚʠʪʴ ʧʠʩʴʤʦ ʠ 

ʜʦʢʫʤʝʥʪʳ, ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ; 

ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʜʘʥʥʦʤ ʫʟʣʝ, ʠ ʥʘʧʨʘʚʠʪʴ ʧʠʩʴʤʦ ʠ ʜʦʢʫʤʝʥʪʳ, 

ʜʦʩʪʫʧʥʳʝ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʟʣʘ ï ʧʦʣʫʯʘʪʝʣʷ. 

ʊʘʢʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʰʠʬʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʢʣʶʯʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ.  

      ʇʨʠ ʦʪʧʨʘʚʢʝ ʧʠʩʴʤʘ ʠ ʜʦʢʫʤʝʥʪʦʚ ï ʚʣʦʞʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʩʴʤʘ - ʢʦʥʚʝʨʪʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʫʯʘʡʥʳʡ ʢʣʶʯ, ʩʠʥʭʨʦʧʦʩʳʣʢʘ (SP), ʥʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ 

ʠ ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʧʦʯʪʦʚʳʡ ʢʦʥʚʝʨʪ ʠ ʧʝʨʝʜʘʶʪʩʷ ʧʦʣʫʯʘʪʝʣʶ ʚʤʝʩʪʝ ʩ ʧʠʩʴʤʦʤ. 

ʉʣʫʯʘʡʥʳʡ ʢʣʶʯ (32 ʙʘʡʪʘ) ʰʠʬʨʫʝʪʩʷ ʥʘ ʢʣʶʯʝ ʦʙʤʝʥʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʣʣʝʢʪʠʚʦʤ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʠʤʠʪʦʟʘʱʠʪʥʘʷ ʩʠʛʥʘʪʫʨʘ (IM), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʜʦʢʫʤʝʥʪʘ ʠ ʟʘʱʠʪʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʥʘʚʷʟʳʚʘʥʠʷ ʣʦʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ.  
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     ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʠʩʴʤʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʧʦʯʪʦʚʳʭ ʧʘʧʢʘʭ, ʝʩʣʠ ʧʠʩʴʤʦ ʟʘʰʠʬʨʦʚʘʥʦ, ʪʦ 

ʦʥʦ ʪʘʢʞʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʥʠʭ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʆʜʥʘʢʦ ʚʩʝʛʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʝʨʝʰʠʬʨʦʚʘʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʢʣʶʯʘ ʥʘ ʢʣʶʯʝ ʦʙʤʝʥʘ ʩ ʩʘʤʠʤ ʩʦʙʦʡ. ʇʨʠ ʩʤʝʥʘʭ ʢʣʶʯʝʡ ʚʩʝ 

ʪʘʢʠʝ ʢʣʶʯʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʬʘʡʣʝ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʥʘ ʪʝʢʫʱʝʤ ʢʣʶʯʝ ʚʠʜʝ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʩʪʘʨʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʩʣʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʤʝʥ ʪʝʢʫʱʠʭ ʢʣʶʯʝʡ.  

     ɺ ʜʝʣʦʚʦʡ ʧʦʯʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ 

ʧʦʜʧʠʩʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʶʨʠʜʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʦʢʫʤʝʥʪʘ  ʠ ʝʛʦ ʜʦʩʪʘʚʢʠ 

ʧʦʣʫʯʘʪʝʣʶ. ʂʘʞʜʦʝ ʧʠʩʴʤʦ ʠ ʢʘʞʜʳʡ ʚʣʦʞʝʥʥʳʡ ʜʦʢʫʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʧʠʩʘʥ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʜʧʠʩʷʤʠ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʅʘ ʨʠʩʫʥʢʝ 9 ʧʨʠʚʝʜʝʥ ʧʦʨʷʜʦʢ ʰʠʬʨʦʚʘʥʠʷ ʚ ɼʝʣʦʚʦʡ ʧʦʯʪʝ. 

ʉʣʫʯʘʡʥr ʡ ʢʣʁ ʯ 

ʠhʬʨʦʚʘʥʠ̫

ʆʪʢʨr ʪrʡ ʪʝʢʩʪ

ʐʠʬʨʦʚʘʥʥr ʡ ʪʝʢʩʪ SP IM

ʉʠʤʤʝʪʨʠʯʥr ʡ 

ʢʣʁ ʯ ʦʙʤʝʥʘ ID1-

ID2

ʉʝʢʨʝʪʥr ʡ 

ʘʩʠʤʤʝʪʨʠʯʥr ʡ 

ʢʣʁ ʯ ID1

ʆʪʢʨr ʪrʡ 

ʘʩʠʤʤʝʪʨʠʯʥr ʡ 

ʢʣʁ ʯ ID2

ʈʝʟʫʣɹʪʠʨʫʁ ʠɦʡ 

ʩʠʤʤʝʪʨʠʯʥr ʡ DH 

ʢʣʁ ʯ ID1-ID2

ʈʝʟʫʣɹʪʠʨʫʁ ʠɦʡ ʢʣʁ ʯ 

ʦʙʤʝʥʘ

ID1-ID2

ɿʘh ʠʬʨʦʚʘʥʥr ʡ ʉʂ SP ʢʣʁ ʯʘ
IM

ʢʣʁ ʯʘ

SP

ʇʈʀʂʃɸɼʅʆʁ ʋʈʆɺɽʅʔ

 

ʈʠʩ. 9.  ʐʠʬʨʦʚʘʥʠʝ ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ 

 

     ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʠ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ MFTP. ʎʋʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ 

ʫʟʣʘʤʠ ʩʝʪʠ ʧʫʪʝʤ ʦʪʧʨʘʚʢʠ ʥʘ ʫʟʣʳ ʯʝʨʝʟ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ ʦʙʥʦʚʣʝʥʠʡ ʘʜʨʝʩʥʳʭ 

ʩʧʨʘʚʦʯʥʠʢʦʚ, ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʋʂʎ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʚʳʧʫʱʝʥʥʳʭ ʚ ʋʂʎ ʩʝʨʪʠʬʠʢʘʪʦʚ ʕʎʇ ʠ ʜʨ.  
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     ɺʩʷ ʫʢʘʟʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʦʪʧʨʘʚʢʝ ʠʟ ʎʋʉʘ ʫʧʘʢʦʚʳʚʘʝʪʩʷ ʚ ʧʦʯʪʦʚʳʝ ʢʦʥʚʝʨʪʳ ʠ 

ʰʠʬʨʫʝʪʩʷ ʥʘ ʢʣʶʯʘʭ ʦʙʤʝʥʘ ʦʙʱʠʭ ʢʦʣʣʝʢʪʠʚʦʚ ʎʋʉʘ ʠ ʫʟʣʘ ʘʜʨʝʩʘʪʘ.   

      ʅʘ ʫʟʣʝ ʜʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʦʜʫʣʝʤ ʠ ʧʝʨʝʜʘʝʪʩʷ 

ʧʨʠʣʦʞʝʥʠʶ. ʇʦʩʪʫʧʠʚʰʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʦʪʧʨʘʚʢʠ ʦʙʨʘʪʥʦ ʚ ʎʋʉ ʟʘʰʠʬʨʦʚʳʚʘʝʪʩʷ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʦʜʫʣʝʤ.  

ʐʠʬʨʦʚʘʥʠʝ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʰʠʬʨʦʚʘʥʠʶ ʧʦʯʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ, ʪʦ 

ʝʩʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʫʯʘʡʥʦʛʦ ʢʣʶʯʘ (ʈʠʩʫʥʦʢ 9).   

     ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʠʟ ʋʂʎ ʚ ʎʋʉ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʥʘ ʫʟʣʳ, ʫʞʝ ʟʘʰʠʬʨʦʚʘʥʘ ʥʘ ʢʣʶʯʘʭ ʟʘʱʠʪʳ, ʠʤʝʶʱʠʭʩʷ ʪʦʣʴʢʦ ʚ ʋʂʎ ʠ ʥʘ ʫʟʣʘʭ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ, ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʎʋʉʝ ʥʝ ʜʦʩʪʫʧʥʘ.  

      VPN ʠ ʬʠʣʴʪʨʘʮʠʷ ʪʨʘʬʠʢʘ. ʇʦʜʩʠʩʪʝʤʘ VPN, ʚ ʦʪʣʠʯʠʝ ʦʪ ɼʝʣʦʚʦʡ ʧʦʯʪʳ, ʨʘʙʦʪʘʶʱʝʡ 

ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ ʠ ʠʩʧʦʣʴʟʫʝʪ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ 

ʧʦʜʩʠʩʪʝʤʫ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʘʥʠʷ IP-ʪʨʘʬʠʢʘ, ʢʦʪʦʨʳʤ ʢʦʤʧʴʶʪʝʨ ʦʙʤʝʥʠʚʘʝʪʩʷ 

ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʤʦʜʫʣʷʤʠ ViPNet. ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʪʨʘʬʠʢʘ ʵʪʘ 

ʧʦʜʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʢʣʶʯʠ ʫʨʦʚʥʷ ʫʟʣʘ (çʦʙʱʝʛʦ ʢʦʣʣʝʢʪʠʚʘè), ʪʦ ʝʩʪʴ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʚʩʝʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʜʘʥʥʦʤ ʫʟʣʝ. ʐʠʬʨʦʚʘʥʠʝ ʠ ʬʠʣʴʪʨʘʮʠʶ ʩʝʪʝʚʦʛʦ 

ʪʨʘʬʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ɼʨʘʡʚʝʨ ViPNet.  

ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʜʨʘʡʚʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ViPNet ï ʄʦʥʠʪʦʨ. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʛʨʫʟʢʫ ʜʨʘʡʚʝʨʫ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʘʚʠʣ ʬʠʣʴʪʨʘʮʠʠ 

ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʨʘʬʠʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʢʣʶʯʝʚʦʡ ʩʠʩʪʝʤʦʡ ViPNet ʚʦʟʤʦʞʥʦʩʪʠ  ʜʣʷ 

ʘʢʪʠʚʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʜʘʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ: 

ʦʧʮʠʦʥʘʣʴʥʦ ʙʣʦʢʠʨʦʚʢʫ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ ʯʝʨʝʟ ʢʣʘʚʠʘʪʫʨʫ ʠ ʤʳʰʢʫ, ʙʣʦʢʠʨʦʚʢʫ 

ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʙʝʟ ʚʚʦʜʘ ʧʘʨʦʣʷ ʠ ʥʘʣʠʯʠʷ ʢʣʶʯʝʚʦʡ ʜʠʩʢʝʪʳ (ʥʦʩʠʪʝʣʷ) ʧʦʣʴʟʦʚʘʪʝʣʷ; 

ʟʘʛʨʫʟʢʫ ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʧʨʘʚʠʣ ʜʣʷ ʜʘʥʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʬʠʣʴʪʨʘʮʠʠ ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʨʘʬʠʢʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʜʦʩʪʫʧʫ ʢ ʨʘʟʣʠʯʥʳʤ ʩʝʪʝʚʳʤ 

ʨʝʩʫʨʩʘʤ.   

     ɼʣʷ ViPNet-ʜʨʘʡʚʝʨʘ ʢʦʥʝʯʥʳʤ ʦʙʲʝʢʪʦʤ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ ʪʨʘʬʠʢʘ ʷʚʣʷʝʪʩʷ IP-ʧʘʢʝʪ. ʊʦ 

ʝʩʪʴ ʜʣʷ ʜʨʘʡʚʝʨʘ ʥʝ ʪʨʝʙʫʝʪʩʷ Online ʧʨʦʮʝʜʫʨ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʢʣʶʯʝʡ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʛʥʦʚʝʥʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, ʪʦʯʥʝʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʝʘʥʩʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʧʨʠʚʦʜʠʪʴ ʢ ʟʘʜʝʨʞʢʘʤ ʠ ʧʦʚʣʠʷʪʴ ʥʘ 

ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʚʳʭ ʩʣʫʞʙ. ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʢʘʞʜʦʛʦ IP-ʧʘʢʝʪʘ ʜʨʘʡʚʝʨ 

ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʣʫʯʘʡʥʫʶ ʩʠʥʭʨʦʧʦʩʳʣʢʫ (8 ʙʘʡʪ), ʚʳʧʦʣʥʷʝʪ ʩʚʝʨʪʢʫ (ʍʵʰʠʨʦʚʘʥʠʝ) ʵʪʦʡ 

ʩʠʥʭʨʦʧʦʩʳʣʢʠ ʩ ʢʣʶʯʦʤ ʦʙʤʝʥʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʟʣʦʤ ʠ ʧʦʣʫʯʝʥʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (32 ʙʘʡʪʘ) ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʘ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ IP-ʧʘʢʝʪʘ. ʊʦ 

ʝʩʪʴ ʩʘʤ ʢʣʶʯ ʦʙʤʝʥʘ ʥʠʢʦʛʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʧʘʢʝʪʘ. 

     ɼʣʷ ʢʘʞʜʦʛʦ IP-ʧʘʢʝʪʘ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʪʘʢʞʝ ʠʤʠʪʦʟʘʱʠʪʥʘʷ ʩʠʛʥʘʪʫʨʘ (4 ʙʘʡʪʘ), ʢʦʪʦʨʘʷ 

ʚʤʝʩʪʝ ʩ ʩʠʥʭʨʦʧʦʩʳʣʢʦʡ ʠ ʟʘʰʠʬʨʦʚʘʥʥʳʤ IP-ʧʘʢʝʪʦʤ ʧʦʤʝʱʘʝʪʩʷ ʚ ʥʦʚʳʡ IP-ʧʘʢʝʪ, 

ʦʪʧʨʘʚʣʷʝʤʳʡ ʚ ʩʝʪʴ. ʆ ʩʪʨʫʢʪʫʨʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ IP-ʧʘʢʝʪʘ ʙʫʜʝʪ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʘʥʦ 

ʥʠʞʝ.  

ʅʘ ʨʠʩʫʥʢʝ 10 ʧʨʠʚʝʜʝʥ ʧʦʨʷʜʦʢ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ. 
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ʈʠʩ. 10.  ʐʠʬʨʦʚʘʥʠʝ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ 

 

ʊʝʭʥʦʣʦʛʠʷ ʋʜʦʩʪʦʚʝʨʷʶʱʠʭ ʮʝʥʪʨʦʚ ViPNet 

     ʆʙʨʘʪʠʤʩʷ ʢ ʧʨʦʮʝʜʫʨʘʤ ʚʳʧʫʩʢʘ, ʦʙʨʘʙʦʪʢʠ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʘʤ ʧʦʩʪʨʦʝʥʠʷ 

ʩʧʨʘʚʦʯʥʠʢʦʚ ʜʣʷ ʥʝʠʝʨʘʨʭʠʯʝʩʢʠʭ PKI. ɺ ʪʘʢʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʭ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ 

ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʎʉ, ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʶ çʤʦʩʪʘè, ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʦʪʨʳʪʳʭ ʢʣʶʯʝʡ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ 

ʪʦʧʦʣʦʛʠʝʡ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ X.509 ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʤʝʭʘʥʠʟʤʘ 

ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ PKI ʩ ʨʘʟʣʠʯʥʦʡ ʪʦʧʦʣʦʛʠʝʡ ʚ ʨʘʤʢʘʭ ʧʨʠʣʦʞʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʭ 

ʟʘ ʚʳʧʫʩʢ ʠ ʦʙʨʘʙʦʪʢʫ ʩʝʨʪʠʬʠʢʘʪʦʚ. 

      ʅʝʠʝʨʘʨʭʠʯʝʩʢʘʷ PKI ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʛʨʘʬʘ, ʚ ʢʦʪʦʨʦʤ ʩʪʨʦʛʦʝ 

ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʫʟʣʦʚ ʥʘʨʫʰʝʥʦ ʠʣʠ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ. ʊʘʢʠʝ 

PKI ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʪʦʧʦʣʦʛʠʝʡ ʫʟʣʦʚʦʡ ʩʝʪʠ 

ʠʣʠ ʦʙʲʝʜʠʥʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʠ ʥʝʠʝʨʘʨʭʠʯʝʩʢʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʚ ʭʦʜʝ ʧʝʨʝʢʨʝʩʪʥʦʡ 

ʩʝʨʪʠʬʠʢʘʮʠʠ.  

      ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʩ ʨʘʟʣʠʯʥʦʡ ʪʦʧʦʣʦʛʠʝʡ ʠ ʩʧʦʩʦʙʳ ʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ.  

 

ʆʙʲʝʜʠʥʝʥʥʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ɺ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ.11 ʧʦʜʧʠʩʯʠʢʠ ʠ ʜʨʫʛʠʝ ʩʫʙʲʝʢʪʳ 

PKI ʜʦʚʝʨʷʶʪ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʢʦʨʥʝʚʦʤʫ ʎʉ. 
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ʈʠʩ. 11. ʀʝʨʘʨʭʠʯʝʩʢʘʷ PKI 

 

     ʂʦʨʥʝʚʦʡ ʎʉ ʩʝʨʪʠʬʠʮʠʨʫʝʪ ʦʪʢʨʳʪʳʝ ʢʣʶʯʠ ʧʦʜʯʠʥʝʥʥʳʭ ʎʉ. ʇʦʩʣʝʜʥʠʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʝʨʪʠʬʠʮʠʨʫʶʪ ʦʪʢʨʳʪʳʝ ʢʣʶʯʠ ʧʦʜʧʠʩʯʠʢʦʚ ʠʣʠ ʞʝ, ʚ ʩʣʫʯʘʝ ʤʘʩʰʪʘʙʥʳʭ PKI, 

ʦʪʢʨʳʪʳʝ ʢʣʶʯʠ ʜʨʫʛʠʭ ʎʉ. ɺ ʪʘʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʦʮʝʩʩ ʩʝʨʪʠʬʠʢʘʮʠʠ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ 

ʩʪʨʦʛʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜʯʠʥʝʥʥʳʭ ʫʟʣʦʚ ʠʝʨʘʨʭʠʠ, ʠ ʥʠʢʦʛʜʘ ï ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʟʣʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʚʳʰʝʩʪʦʷʱʠʭ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʦʣʴʢʦ ʦʜʠʥ ʚʳʰʝʩʪʦʷʱʠʡ ʎʉ 

ʚʳʧʦʣʥʷʝʪ ʩʝʨʪʠʬʠʢʘʮʠʶ ʢʘʞʜʦʛʦ ʧʦʜʯʠʥʝʥʥʦʛʦ ʎʝʥʪʨʘ ʩʝʨʪʠʬʠʢʘʮʠʠ. ʉʝʨʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʧʫʪʴ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ PKI ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʦʡ ʠ ʣʦʛʠʯʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʧʦʜʣʠʥʥʦʩʪʠ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ ʠʟ ʩʝʨʪʠʬʠʢʘʪʦʚ 

(ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ),  ʚʧʣʦʪʴ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʚʳʧʫʱʝʥʥʳʭ ʢʦʨʥʝʚʳʤ ʎʉ. ʊʦʛʜʘ 

ʦʪʢʨʳʪʳʡ ʢʣʶʯ, ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʫʪʠ, ʩʯʠʪʘʝʪʩʷ ʧʦʜʣʠʥʥʳʤ, ʝʩʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʚʩʝ ʩʝʨʪʠʬʠʢʘʪʳ ʧʫʪʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʠʝʨʘʨʭʠʯʝʩʢʠʭ PKI, ʢʘʞʜʘʷ ʩʦ ʩʚʦʠʤ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʢʦʨʥʝʚʳʤ ʎʉ, ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ (ʈʠʩ. 1.2.7). ɺ ʪʘʢʦʡ ʧʦʣʠʢʦʨʥʝʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ ʩʫʙʲʝʢʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢʞʝ ʢʘʢ ʠ ʚ 

ʤʦʥʦʢʦʨʥʝʚʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ PKI. ʈʘʟʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʝʨʪʠʬʠʢʘʪ ʧʨʠʥʠʤʘʝʪʩʷ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ  ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʩʝʤʠ ʢʦʨʥʝʚʳʤʠ ʎʉ ʧʦʣʠʢʦʨʥʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʧʦʧʫʣʷʨʥʳʭ web-ʙʨʘʫʟʝʨʘʭ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʦʙʰʠʨʥʳʤ ʩʧʠʩʢʦʤ ʜʦʚʝʨʝʥʥʳʭ ʎʉ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʜʫʨʫ ʧʨʦʚʝʨʢʠ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʩʚʝʜʝʥʠʷʤʠ  ʦ 

ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ ʠʣʠ ʧʨʘʢʪʠʢʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʨʥʝʚʦʛʦ ʎʉ, ʠ ʦʙʳʯʥʦ ʪʦʯʥʦ ʥʝ 

ʟʥʘʝʪ, ʢʘʢʦʡ ʠʤʝʥʥʦ ʢʦʨʥʝʚʦʡ ʎʉ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʨʪʠʬʠʢʘʪʘ. 
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ʈʠʩ. 12. ʇʦʣʠʢʦʨʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ PKI 

 

     ɺ PKI ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ ʫʟʣʦʚʦʡ ʩʝʪʠ (ʈʠʩ. 9-ʘ) ʢʘʞʜʳʡ ʧʦʜʧʠʩʯʠʢ ʜʦʚʝʨʷʝʪ ʪʦʣʴʢʦ ʪʦʤʫ ʎʉ, 

ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʚʳʧʫʩʢ ʩʝʨʪʠʬʠʢʘʪʘ ʜʘʥʥʦʛʦ ʧʦʜʧʠʩʯʠʢʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ï ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʫʟʣʦʚ (ʎʉ) ʤʝʞʜʫ ʢʦʨʥʝʚʳʤ ʎʉ ʠ ʧʦʜʧʠʩʯʠʢʦʤ.  

ʎʉ ʚ ʪʘʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʦʭʚʘʪʳʚʘʶʪʩʷ ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʝʡ. ʂʘʞʜʳʡ ʎʉ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʫʩʢʘʝʪ ʩʝʨʪʠʬʠʢʘʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪʦʤ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ 

ʨʘʚʥʦʧʨʘʚʥʳʭ ʎʉ, ʚʭʦʜʷʱʠʭ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ PKI ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ 

ʫʟʣʦʚʦʡ ʩʝʪʠ, ʛʜʝ ʢʘʞʜʳʡ ʎʉ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʫʟʣʦʚʦʡ PKI ʩʦ ʩʤʝʰʘʥʥʦʡ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʡ ʠ ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʝʡ. 
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ʈʠʩ. 13. PKI ʩ ʪʦʧʦʣʦʛʠʝʡ ʫʟʣʦʚʦʡ ʩʝʪʠ 

 

     ʂʦʥʩʪʨʫʢʮʠʷ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʫʪʠ ʚ PKI ʩ ʪʘʢʦʡ ʪʦʧʦʣʦʛʠʝʡ ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʝʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ï ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʜʦʚʝʨʝʥʥʳʤ ʮʝʥʪʨʦʤ ʠ ʧʨʦʚʝʨʷʝʤʳʤ ʩʝʨʪʠʬʠʢʘʪʦʤ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʤʢʥʫʪʳʭ ʢʦʥʪʫʨʦʚ ʠ ʪʫʧʠʢʦʚ ʚ ʛʨʘʬʘʭ, ʦʪʨʘʞʘʶʱʠʭ 

ʪʦʧʦʣʦʛʠʶ ʥʝʠʝʨʘʨʭʠʯʝʩʢʠʭ PKI. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ 

ʪʦʧʦʣʦʛʠʠ ʫʟʣʦʚʦʡ ʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, 

ʩʝʨʪʠʬʠʢʘʪʳ ʚ ʭʦʜʝ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʚ ʫʟʣʦʚʦʡ PKI ʩʦʭʨʘʥʷʶʪʩʷ ʥʝ 

ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʝʨʪʠʬʠʢʘʪʳ, ʘ ʢʘʢ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʝ ʧʘʨʳ. ʊʘʢʠʝ ʧʘʨʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʝʨʪʠʬʠʢʘʪʦʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʧʦʣʝ ʟʘʧʠʩʠ ʚ 

ʩʧʨʘʚʦʯʥʠʢʝ. 

 

 

ɼʚʫʥʘʧʨʘʚʣʝʥʥʘʷ ʧʝʨʝʢʨʝʩʪʥʘʷ ʩʝʨʪʠʬʠʢʘʮʠʷ. 

     ʈʘʟʣʠʯʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʧʨʠ ʧʦʤʦʱʠ 

ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʙʲʝʢʪʘʤ ʧʦʜʪʚʝʨʞʜʘʪʴ ʩʝʨʪʠʬʠʢʘʪʳ, 

ʚʳʧʫʱʝʥʥʳʝ ʜʨʫʛʠʤʠ PKI. ɺ ʩʣʫʯʘʝ ʠʝʨʘʨʭʠʯʝʩʢʠʭ PKI, ʪʠʧʠʯʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʢʨʝʩʪʥʦʡ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʢʘʞʜʳʡ ʢʦʨʥʝʚʦʡ ʎʉ ʚʳʧʫʩʢʘʝʪ ʩʝʨʪʠʬʠʢʘʪʳ ʜʣʷ ʜʨʫʛʠʭ 

ʢʦʨʥʝʚʳʭ ʎʝʥʪʨʦʚ ʩʝʨʪʠʬʠʢʘʮʠʠ ʜʘʥʥʦʡ PKI.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʫʩʣʦʞʥʝʥʥʘʷ, ʥʦ ʚʩʝ ʝʱʝ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʢʨʝʩʪʥʦʡ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʭ ʩ ʪʦʧʦʣʦʛʠʝʡ ʫʟʣʦʚʦʡ ʩʝʪʠ, ʎʉ ʚʥʫʪʨʠ ʢʘʞʜʦʡ PKI 

ʚʳʙʠʨʘʶʪʩʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʨʦʠʟʚʦʣʴʥʦ. ʆʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ ʚʳʙʦʨʘ ï ʵʬʬʝʢʪʠʚʥʦʝ 

ʧʦʩʪʨʦʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ PKI. ʅʘ ʨʠʩ. 14 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʠʙʨʠʜʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʲʝʜʠʥʝʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠ ʫʟʣʦʚʦʡ PKI. 
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ʈʠʩ. 14. ɻʠʙʨʠʜʥʘʷ PKI 

 

     ʏʠʩʣʦ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ, ʧʦʜʣʝʞʘʱʠʤʠ ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ, ʚʦʟʨʘʩʪʘʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʪʘʢʠʭ PKI. ɺ ʭʦʜʝ 

ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʘʨʘ ʩʫʙʲʝʢʪʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʜʦʚʝʨʠʷ  ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʦʙʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ PKI ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʪʨʦʛʦ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʤʠ ʧʦʣʠʪʠʢʦʡ ʠ ʧʨʘʢʪʠʢʦʡ ʧʦʜʣʝʞʘʪ ʧʝʨʝʢʨʝʩʪʥʦʡ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ PKI ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʝʝ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʧʦʣʠʪʠʢʦʡ ʠ ʧʨʘʢʪʠʢʦʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʊʠʧʦʚʳʝ ʚʘʨʠʘʥʪʳ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʋʎʂʋ  ViPNet 

     ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʇʂ ViPNet ʩ ʨʝʩʫʨʩʘʤʠ ʂʣʶʯʝʚʦʛʦ ʠ ʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ 

ʮʝʥʪʨʘ ʇʂ ʋʎ ViPNet ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ ʇʆ çʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶè. ʆʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʇʆ çʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶè ʠ ʇʆ çʂʣʶʯʝʚʦʡ ʠ ʋʜʦʩʪʦʚʝʨʷʶʱʠʡ 

ʮʝʥʪʨè ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʦʙʱʠʝ ʧʘʧʢʠ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ 

ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʥʘʩʪʨʦʝʢ, ʦʪʚʝʯʘʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʩʭʝʤʘʤ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

 

ʋʩʪʘʥʦʚʢʘ ʇʆ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè ʥʘ ʦʜʠʥ ʢʦʤʧʴʶʪʝʨ 

      ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤ ViPNetèɸʜʤʠʥʠʩʪʨʘʪʦʨè çʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶè ʠ 

ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè çʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʠ ʢʣʶʯʝʚʦʡ ʮʝʥʪʨè ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʯʝʨʝʟ 

ʦʙʱʠʝ ʧʘʧʢʠ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠ ʪʘʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ: 

ɸʙʦʥʝʥʪʘʤ, ʥʝ ʚʭʦʜʷʱʠʤ ʚ ʛʨʫʧʧʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʩʚʷʟʠ ʩ ʎʋʉ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ. 

ɺʩʝ ʘʙʦʥʝʥʪʩʢʠʝ ʧʫʥʢʪʳ, ʠʤʝʶʱʠʝ ʩʚʷʟʴ ʩ ʎʋʉ, ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ 1 ʨʝʞʠʤʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɿʘʧʨʝʱʘʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ ʦʪʢʨʳʪʳʭ ʘʜʨʝʩʦʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚ ʦʜʥʦʤ ʩʝʛʤʝʥʪʝ ʩ ʜʘʥʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ. 

 

ʋʩʪʘʥʦʚʢʘ ʇʆ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè  ʥʘ ʨʘʟʥʳʝ ʢʦʤʧʴʶʪʝʨʳ 
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      ɺ ʜʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʎʋʉ ʠ ʋʂʎ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʨʝʤʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʀʟʦʣʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʠ ʢʣʶʯʝʚʦʛʦ ʮʝʥʪʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʢʦʤʧʴʶʪʝʨ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʇʆ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè çʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʠ ʢʣʶʯʝʚʦʡ 

ʮʝʥʪʨè ʥʝ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ 

ʎʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʠ ʋʜʦʩʪʦʚʝʨʷʶʱʠʤ ʠ ʢʣʶʯʝʚʳʤ ʮʝʥʪʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ (ʜʠʩʢʝʪʳ, ʢʦʤʧʘʢʪ-ʜʠʩʢʠ, ʬʣʵʰ-ʧʘʤʷʪʴ, 

ʠ ʪ.ʜ.). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʧʫʩʢʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʝʡ ʘʙʦʥʝʥʪʦʚ ʩʝʪʠ ʩ ʘʙʦʥʝʥʪʩʢʠʤ 

ʧʫʥʢʪʦʤ ʎʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ 

      ʆʙʤʝʥ ʬʘʡʣʘʤʠ ʯʝʨʝʟ ʦʙʱʠʝ ʩʝʪʝʚʳʝ ʧʘʧʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʤʧʴʶʪʝʨ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʇʆ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè çʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʠ ʢʣʶʯʝʚʦʡ ʮʝʥʪʨè  ʦʩʥʘʱʘʝʪʩʷ ʧʘʢʝʪʦʤ 

ʧʨʦʛʨʘʤʤ ViPNet çʂʣʠʝʥʪè. ʈʝʞʠʤ ʙʝʟʦʧʘʩʥʦʩʪʠ 1. ʅʘ ʢʦʤʧʴʶʪʝʨʝ, ʦʩʥʘʱʝʥʥʦʤ ʇʆ ViPNet 

çɸʜʤʠʥʠʩʪʨʘʪʦʨè çʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʠ ʢʣʶʯʝʚʦʡ ʮʝʥʪʨè ʇʆ ViPNet çʂʣʠʝʥʪè çʄʦʥʠʪʦʨè 

ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʙʣʦʢʠʨʦʚʘʥʠʝ ʚʩʝʭ ʧʘʢʝʪʦʚ, ʢʨʦʤʝ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʨʘʬʠʢʘ ʦʪ ʎʋʉ. ʉʚʷʟʴ 

ʜʣʷ ʜʘʥʥʦʛʦ ɸʇ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ɸʇ ʎʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ. 

      ʆʙʤʝʥ ʬʘʡʣʘʤʠ ʯʝʨʝʟ ʨʝʞʠʤ ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ.  ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʤʧʴʶʪʝʨ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʇʆ ViPet çɸʜʤʠʥʠʩʪʨʘʪʦʨè çʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʠ ʢʣʶʯʝʚʦʡ ʮʝʥʪʨè 

ʦʩʥʘʱʘʝʪʩʷ ʧʘʢʝʪʦʤ ʧʨʦʛʨʘʤʤ ViPNet  çʂʣʠʝʥʪè. ʈʝʞʠʤ ʙʝʟʦʧʘʩʥʦʩʪʠ 1. ʉʚʷʟʴ ʜʣʷ ʜʘʥʥʦʛʦ 

ɸʇ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ɸʇ ʎʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ. ʅʘ ʢʦʤʧʴʶʪʝʨʝ, ʦʩʥʘʱʝʥʥʦʤ ʇʆ 

ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè çʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʠ ʢʣʶʯʝʚʦʡ ʮʝʥʪʨè, ʤʦʥʠʪʦʨ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʥʘ 

ʙʣʦʢʠʨʦʚʘʥʠʝ ʚʩʝʭ ʧʘʢʝʪʦʚ, ʢʨʦʤʝ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʨʘʬʠʢʘ ʦʪ ʎʋʉ. ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʦʙʘ 

ʢʦʤʧʴʶʪʝʨʘ ʦʪʢʣʶʯʘʶʪʩʷ ʦʪ ʩʝʪʠ, ʜʦʩʪʘʚʢʘ ʠʩʭʦʜʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʢʣʶʯʝʚʦʡ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʪʜʝʣʷʝʤʳʭ ʥʦʩʠʪʝʣʷʭ. ʇʦʩʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʜʠʩʪʨʠʙʫʪʠʚʦʚ ʜʣʷ ʇʆ ViPNet çʂʣʠʝʥʪè çɼʝʣʦʚʘʷ ʧʦʯʪʘè 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʧʨʘʚʠʣ ʧʨʠʝʤʘ ï ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ ʠʟ ʢʘʪʘʣʦʛʦʚ ʜʣʷ ʎʋʉʘ. ɼʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ MFTP ʥʘʩʪʨʦʡʢʘ ʢʘʥʘʣʘ ʩʚʷʟʠ ʚʳʙʠʨʘʝʪʩʷ çMFTPè ʩ ʫʢʘʟʘʥʠʝʤ 

ʨʝʘʣʴʥʦʛʦ IP ʘʜʨʝʩʘ ʧʦʣʫʯʘʪʝʣʷ. 

 

ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʋʎʂʋ 

     ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʪʴ 3 

ʛʨʫʧʧʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ. 

 

ɻʨʫʧʧʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

     ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ʅʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʚ ʮʝʣʦʤ. 

     ʆʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʤʝʨ ʟʘʱʠʪʳ 

ʦʪ ʅʉɼ. 

     ʆʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ ʮʝʣʦʩʪʥʦʩʪʠ ʇʆ. 

     ʂʦʥʪʨʦʣʠʨʫʝʪ ʧʦ ʞʫʨʥʘʣʘʤ çViPNet çʂʣʠʝʥʪè çʄʦʥʠʪʦʨè ʧʦʧʳʪʢʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʇʆ, ʧʦʧʳʪʢʠ ʩʝʪʝʚʳʭ ʘʪʘʢ ʠ ʧʨʦʷʚʣʝʥʠʷ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ. 

     ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʝʥ: 

ɹʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʝʪʠ ViPNet ʥʘ ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʝʤʫ ʘʙʦʥʝʥʪʩʢʠʭ 

ʧʫʥʢʪʘʭ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʠ ʦʙʣʘʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʣʶʯʘʤʠ ʜʦʩʪʫʧʘ ʥʘ 

ʜʘʥʥʳʝ ʘʙʦʥʝʥʪʩʢʠʝ ʧʫʥʢʪʳ. 

ʆʙʣʘʜʘʪʴ ʧʘʨʦʣʷʤʠ ʚʭʦʜʘ ʚ ʆʉ ʩ ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠ ʧʘʨʦʣʝʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ɸʇ ʩʝʪʠ 

ViPNet. 

 

ɻʨʫʧʧʘ ʘʜʨʝʩʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

     ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʎʋʉ ʠ ʎʈ.  

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʎʋʉʘ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 
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1. ʆʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ViPNet. 

2. ʅʘʟʥʘʯʘʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʩʝʪʠ. 

3. ʌʦʨʤʠʨʫʝʪ ʠ ʨʘʩʩʳʣʘʝʪ ʩʧʨʘʚʦʯʥʠʢʠ ʜʣʷ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ ʠ ʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʠ 

ʂʣʶʯʝʚʦʛʦ ʮʝʥʪʨʘ, ʘ ʪʘʢʞʝ ʦʙʥʦʚʣʝʥʠʷ ʢʣʶʯʝʚʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

4. ʆʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʎʋʉʘʤʠ ʜʨʫʛʠʭ ʩʝʪʝʡ ViPNet 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʎʋʉʘ ʜʦʣʞʝʥ: 

ɹʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʢʘʢ ʘʙʦʥʝʥʪ ʩʝʪʠ ViPNet ʥʘ ʘʙʦʥʝʥʪʩʢʦʤ ʧʫʥʢʪʝ ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʪʴʶ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ. 

ʆʙʣʘʜʘʪʴ ʧʘʨʦʣʷʤʠ ʚʭʦʜʘ ʚ ʆʉ ʩ ʧʨʘʚʘʤʠ, ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʦʙʷ-

ʟʘʥʥʦʩʪʝʡ. 

ʀʤʝʪʴ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʦʛʨʘʤʤʝ ViPNet [ɸʜʤʠʥʠʩʪʨʘʪʦʨ] [ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ] ʠ ʝʝ 

ʨʘʙʦʯʠʤ ʢʘʪʘʣʦʛʘʤ. 

     ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʎʈ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ʆʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʚʥʝʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʦʟʜʘʝʪ ʟʘʧʨʦʩʳ ʥʘ ʠʟʜʘʥʠʝ ʦʙʥʦʚʣʝʥʠʝ ʠ ʦʪʟʳʚ ʩʝʨʪʠʬʠʢʘʪʦʚ ʚʥʝʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʆʩʫʱʝʩʪʚʣʷʝʪ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʦʚʝʨʢʫ ʩʝʨʪʠʬʠʢʘʪʦʚ ʚʥʝʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʎʈ ʜʦʣʞʝʥ: 

ɹʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʢʘʢ ʘʙʦʥʝʥʪ ʩʝʪʠ ViPNet ʥʘ ʘʙʦʥʝʥʪʩʢʦʤ ʧʫʥʢʪʝ ʎʝʥʪʨ ʨʝʛʠʩʪʨʘʮʠʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ. 

ʀʤʝʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʢʣʶʯ ʧʦʜʧʠʩʠ ʠ ʩʝʨʪʠʬʠʢʘʪ ʜʣʷ ʧʦʜʧʠʩʠ ʟʘʧʨʦʩʦʚ ʢ ʋʜʦʩʪʦʚʝ-

ʨʷʶʱʝʤʫ ʎʝʥʪʨʫ. 

ʆʙʣʘʜʘʪʴ ʧʘʨʦʣʷʤʠ ʚʭʦʜʘ ʚ ʆʉ ʩ ʧʨʘʚʘʤʠ, ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʦʙʷ-

ʟʘʥʥʦʩʪʝʡ. 

ʀʤʝʪʴ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʦʛʨʘʤʤʝ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè çʎʝʥʪʨ ʨʝʛʠʩʪʨʘʮʠʠè ʠ ʝʝ 

ʨʘʙʦʯʠʤ ʢʘʪʘʣʦʛʘʤ. 

ɻʨʫʧʧʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʋʂʎ 
     ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʋʂʎ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʴʶ ʧʨʦʛʨʘʤʤʳ ʋʂʎ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʤʦʛʫʪ ʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʧʦʜʛʨʫʧʧʳ 

ʋʧʦʣʥʦʤʦʯʝʥʥʦʝ ʣʠʮʦ ʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʮʝʥʪʨʘ, ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʂʣʶʯʝʚʦʛʦ ʎʝʥʪʨʘ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʋʂʎ, ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʂʎ, ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

1. ʆʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʚʠʯʥʫʶ ʛʝʥʝʨʘʮʠʶ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʋʂʎ ʠ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ 

ʩʝʪʠ. 

2. ʆʩʫʱʝʩʪʚʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʜʣʷ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ 

ʩʝʪʠ. 

3. ʆʩʫʱʝʩʪʚʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʩʤʝʥʫ çʤʘʩʪʝʨ-ʢʣʶʯʝʡè  ʩʚʦʝʡ ʩʝʪʠ ʠ ʜʣʷ 

ʤʝʞʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

4. ʆʙʝʩʧʝʯʠʚʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʝʨʝʜʘʯʫ ʚ ʎʋʉ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʢʣʶʯʝʚʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

     ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʋʂʎ, ʢʘʢ ʋʧʦʣʥʦʤʦʯʝʥʥʦʝ ʣʠʮʦ ʋʎ, ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

1. ʌʦʨʤʠʨʫʝʪ ʢʣʶʯ ʧʦʜʧʠʩʠ ʋʃ ʠ ʠʟʜʘʝʪ ʢʦʨʥʝʚʦʡ ʩʝʨʪʠʬʠʢʘʪ ʋʃ.  

2. ʌʦʨʤʠʨʫʝʪ ʢʣʶʯʠ ʧʦʜʧʠʩʠ ʋʃ ʠ ʟʘʧʨʦʩʳ ʥʘ ʩʝʨʪʠʬʠʢʘʪʳ ʋʃ ʢ ʚʳʰʝʩʪʦʷʱʝʤʫ ʋʎ. 

3. ʆʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʚʠʯʥʫʶ ʛʝʥʝʨʘʮʠʶ ʢʣʶʯʝʚʦʡ ʢʣʶʯʝʡ ʧʦʜʧʠʩʠ ʠ ʠʟʜʘʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ. 

4. ʀʟʜʘʝʪ ʩʝʨʪʠʬʠʢʘʪʳ ʢʣʶʯʝʡ ʧʦʜʧʠʩʠ ʧʦ ʟʘʧʨʦʩʘʤ ʎʈ ʠ ʟʘʧʨʦʩʘʤ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʩʝʨ-

ʪʠʬʠʢʘʪʦʚ. 

5. ʆʪʟʳʚʘʝʪ, ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ ʠ ʚʦʟʦʙʥʦʚʣʷʝʪ ʩʝʨʪʠʬʠʢʘʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʠʭ ʟʘʧʨʦʩʘʤ 

ʠʣʠ ʧʦ ʟʘʧʨʦʩʘʤ ʎʈ. 

6. ʆʩʫʱʝʩʪʚʣʷʝʪ ʵʢʩʧʦʨʪ ʠ ʦʪʧʨʘʚʢʫ ʚ ʎʋʉ ʩʧʨʘʚʦʯʥʠʢʦʚ ʩʝʨʪʠʬʠʢʘʪʦʚ ʋʃ, ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʩʧʠʩʢʦʚ ʦʪʦʟʚʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ. 

     ɺ ʦʙʱʠʝ ʦʙʷʟʘʥʥʦʩʪʠ ɸʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʋʂʎ ʚʢʣʶʯʘʶʪʩʷ: 
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1. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʘʨʭʠʚʦʚ ʙʘʟ ʜʘʥʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠ ʩʙʦʷʭ. 

2. ʅʘʩʪʨʦʡʢʘ ʠ ʚʝʜʝʥʠʝ ʞʫʨʥʘʣʦʚ ʋʂʎ. 

3. ɺʝʜʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʋʂʎ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʈʝʛʣʘʤʝʥʪʦʤ ʋʎʂʋè ʠ ʜʦʣʞʥʦʩʪʥʳʤʠ 

ʠʥʩʪʨʫʢʮʠʷʤʠ. 

      ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʋʂʎ ʜʦʣʞʝʥ: 

1. ɹʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʝʪʠ ViPNet ʥʘ ʘʙʦʥʝʥʪʩʢʦʤ ʧʫʥʢʪʝ ʋʜʦʩʪʦʚʝʨʷʶ-

ʱʠʡ ʠ ʂʣʶʯʝʚʦʡ ʎʝʥʪʨ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ. 

2. ʆʙʣʘʜʘʪʴ ʧʘʨʦʣʷʤʠ ʚʭʦʜʘ ʚ ʆʉ ʩ ʧʨʘʚʘʤʠ, ʜʦʩʪʘʪʦʯʥʳʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʦʙʷ-

ʟʘʥʥʦʩʪʝʡ. 

3. ʀʤʝʪʴ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʦʛʨʘʤʤʝ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè çʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʠ ʢʣʶ-

ʯʝʚʦʡ ʮʝʥʪʨè ʠ ʝʝ ʨʘʙʦʯʠʤ ʢʘʪʘʣʦʛʘʤ. 

     ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʕʎʇ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʩʝʪʷʭ. 

      ʂ ʦʩʥʦʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʤʝʨʘʤ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʕʎʇ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

ɺʝʩʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʨʘʙʦʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʕʎʇ 

(ʧʦʣʫʯʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʠʭ ʦʪʟʳʚ, ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ, ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʧʦʣʫʯʝʥʠʝ ʠ 

ʦʙʥʦʚʣʝʥʠʝ ʩʧʨʘʚʦʯʥʠʢʦʚ ʦʪʦʟʚʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʩʧʨʘʚʦʯʥʠʢʦʚ ʩʝʨʪʠʬʠʢʘʪʦʚ ɻʣʘʚʥʳʭ 

ʘʙʦʥʝʥʪʦʚ ʩʝʪʠ ʠ ʜʨ.), ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʣʶʙʳʝ ʩʪʨʘʪʝʛʠʠ 

ʤʦʜʠʬʠʢʘʮʠʠ, ʧʦʜʤʝʥʳ, ʥʘʚʷʟʳʚʘʥʠʷ ʣʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

     ɺʝʩʴ ʩʣʫʞʝʙʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʧʦ ʕʎʇ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʟʘʱʠʱʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʦʜʫʣʝʤ MFTP, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠ ʠʩʧʦʣʴʟʫʶʱʠʤ ʧʨʦʪʦʢʦʣ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ TCP ʧʦ ʧʦʨʪʘʤ 5000, 5001, 5002, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʫʪʝʤ ʥʘʩʪʨʦʝʢ ʜʣʷ ʧʨʦʧʫʩʢʘ ʵʪʦʛʦ ʧʨʦʪʦʢʦʣʘ ʥʘ ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʘʭ ʠʩʢʣʶʯʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʩʝʪʝʚʳʝ ʘʪʘʢʠ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ViPNet ʥʘ ʢʣʠʝʥʪʩʢʠʭ ʩʪʘʥʮʠʷʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʩʧʨʘʚʦʯʥʠʢʦʚ ʩʝʨʪʠʬʠʢʘʪʦʚ ɻʣʘʚʥʳʭ ʘʙʦʥʝʥʪʦʚ ʋʂʎ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ 

ʠʭ ʟʘʱʠʪʫ ʦʪ ʧʦʜʤʝʥʳ. ɺʩʝ ʜʨʫʛʠʝ ʩʧʨʘʚʦʯʥʠʢʠ ʟʘʱʠʱʝʥʳ ʦʪ ʧʦʜʤʝʥʳ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʩʫʤʤʘʤʠ ʠ ʧʦʜʧʠʩʴʶ ʋʂʎ. 

    ʋʂʎ ViPNet ʧʨʦʠʟʚʦʜʠʪ ʢʨʦʩʩ ʩʝʨʪʠʬʠʢʘʮʠʶ ʩʝʨʪʠʬʠʢʘʪʦʚ ʜʨʫʛʠʭ ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ 

ʮʝʥʪʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʮʝʥʪʨʘʣʴʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʜʝʞʥʦʩʪʴ ʜʨʫʛʠʭ 

ʫʜʦʩʪʦʚʝʨʷʶʱʠʭ ʮʝʥʪʨʦʚ. ʇʦʜʧʠʩʴ ʣʠʮʘ, ʢʦʪʦʨʦʤʫ ʩʝʨʪʠʬʠʢʘʪ ʚʳʜʘʥ ʜʨʫʛʠʤ 

ʫʜʦʩʪʦʚʝʨʷʶʱʠʤ ʮʝʥʪʨʦʤ, ʧʨʠʟʥʘʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ, ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʟʘʚʝʨʝʥʥʦʛʦ ʩʚʦʠʤ ʋʂʎ ʩʝʨʪʠʬʠʢʘʪʘ ʵʪʦʛʦ ʜʨʫʛʦʛʦ ʫʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʮʝʥʪʨʘ, 

ʚʳʜʘʚʰʝʛʦ ʩʝʨʪʠʬʠʢʘʪ ʜʘʥʥʦʤʫ ʣʠʮʫ.     

     ʄʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè, ʟʘʱʠʱʘʶʱʠʡ ʋʂʎ, ʩʦʚʤʝʱʝʥ ʩ ʩʝʨʚʝʨʦʤ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ MFTP. ʉʝʪʝʚʳʝ ʫʟʣʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʩ 

ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʠ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʷʤʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʋʂʎ ʠ ʎʝʥʪʨʦʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʤʝʞʩʝʪʝʚʦʤ ʵʢʨʘʥʝ ʧʨʝʩʝʯʴ ʣʶʙʳʝ ʩʝʪʝʚʳʝ ʘʪʘʢʠ ʜʘʞʝ ʩʦ 

ʩʪʦʨʦʥʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.    

     ɽʩʣʠ ʥʘ ʢʣʠʝʥʪʩʢʠʝ ʢʦʤʧʴʶʪʝʨʳ ʚʦʟʤʦʞʥʳ ʩʝʪʝʚʳʝ ʘʪʘʢʠ, ʪʦ ʜʣʷ ʟʘʱʠʪʳ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʠ ʢʣʶʯʝʡ ʕʎʇ ʥʘ ʥʠʭ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʫʩʪʘʥʦʚʢʘ ʤʦʜʫʣʷ ViPNet 

çʂʣʠʝʥʪè ʠʣʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʝʡ ViPNet çʇʝʨʩʦʥʘʣʴʥʳʡ ʩʝʪʝʚʦʡ ʵʢʨʘʥè, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʌɸʇʉʀ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ʄʦʜʫʣʴ ViPNet çʂʣʠʝʥʪè 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʩʝʪʝʚʦʤʫ ʵʢʨʘʥʫ ʩʦʟʜʘʝʪ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʫʥʥʝʣʴ ʜʦ ViPNet 

çʂʦʦʨʜʠʥʘʪʦʨʘè, ʙʣʦʢʠʨʫʷ ʧʨʠ ʵʪʦʤ ʣʶʙʦʡ ʦʪʢʨʳʪʳʡ ʪʨʘʬʠʢ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ 

ʣʶʙʳʝ ʩʝʪʝʚʳʝ ʘʪʘʢʠ ʥʘ ʢʦʤʧʴʶʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ.   
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ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʨʝʰʝʥʠʷ 

     ʎʋʉ ʠ ʋʂʎ ViPNet ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʱʠʱʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʦʣʝʝ 

ʯʝʤ ʩ 65000 ʩʝʪʝʚʳʤʠ ʫʟʣʘʤʠ. ʇʨʠ ʵʪʦʤ ʚ ʦʜʥʦʤ ʋʂʎ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 

ʯʝʤ 65000 ʘʙʦʥʝʥʪʦʚ ʩʝʪʠ ʜʣʷ ʚʳʜʘʯʠ ʠʤ ʩʝʨʪʠʬʠʢʘʪʦʚ. 

     ɺ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʣʦʞʝʥʠʡ çɿʘʢʦʥʘ ʦʙ ʕʎʇè ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʙʦʪʘ ʋʂʎ ViPNet 

ʚ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ:  

 

ʂʦʨʥʝʚʦʡ ʋʜʦʩʪʦʚʝʨ̫ʶɦ ʠʡ

ʎʝʥʪʨ ʈʌ

ViPNet [ɸʜʤʠʥʠʩʪʨʘʪʦʨ].

ʋʜʦʩʪʦʚʝʨ̫ʶɦ ʠʡ ʂʣʁ ʯʝʚʦʡ

ʎʝʥʪʨ "ʀʥʬʦʪʝʢʩ"
ɼʨʫʛʠʝ

ʋʜʦʩʪʦʚʝʨ̫ʶɦ ʠʝ ʎʝʥʪʨr
(ʥʘʧʨʠʤʝʨ ɺʝʨʙʘ-ʆ, ʂʨʠʧʪʦʇʈʆ)

ɼʨʫʛʠʝ

ʋʜʦʩʪʦʚʝʨ̫ʶɦ ʠʝ ʎʝʥʪʨr

(ʥʘʧʨʠʤʝʨ ɺʝʨʙʘ-ʆ, ʂʨʠʧʪʦʇʈʆ)
ʉʝʨʪʠʬʠʢʘʪ ʕʎʇ

ɻʣʘʚʥʦʛʦ ɸʙʦʥʝʥʪʘ

ʉʝʨʪʠʬʠʢʘʪr

ʕʎʇ ViPNet

ʋʜʦʩʪʦʚʝʨ̫ʶɦ ʠʡ

ʎʝʥʪʨ "ɸ"

ʂʦʨʧʦʨʘʪʠʚʥr ʝ

ʋʎ

ɺʝʜʦʤʩʪʚʝʥʥr ʝ

ʋʎ

ʂʦʨʥʝʚʦʡ ʋʎ

ʉʝʨʪʠʬʠʢʘʪr

ʕʎʇ

ʉʝʨʪʠʬʠʢʘʪr

ʕʎʇ

ʉʝʨʪʠʬʠʢʘʪr

ʕʎʇ CryptoPro

ʋʜʦʩʪʦʚʝʨ̫ʶɦ ʠʡ

ʎʝʥʪʨ "ɹ"

ʉʝʨʪʠʬʠʢʘʪr

ʕʎʇ

ʉʝʨʪʠʬʠʢʘʪr

ʕʎʇ ɺʝʨʙʘ-ʆ

ʋʜʦʩʪʦʚʝʨ̫ʶɦ ʠʡ

ʎʝʥʪʨ "ɺ"

ʉʝʨʪʠʬʠʢʘʪr

ʕʎʇ

2 2 2

 
 

ʈʠʩ. 15. ʈʘʙʦʪʘ ʋʂʎ ViPNet 

 

      ʇʨʠ ʵʪʦʤ, ʨʘʙʦʪʘ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʋʎ ʩʝʨʪʠʬʠʮʠʨʫʝʪʩʷ ʂʦʨʥʝʚʳʤ ʋʜʦʩʪʦʚʝʨʷʶʱʠʤ 

ʮʝʥʪʨʦʤ.  

      ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʣʝʛʢʦ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʝ ʎʝʥʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʋʂʎ (ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʋʎ) ʩ ʜʝʣʝʛʠʨʦʚʘʥʠʝʤ ʠʤ ʧʨʘʚ ʧʦ ʚʳʜʘʯʝ ʩʝʨʪʠʬʠʢʘʪʦʚ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ ʩʦʙʦʡ.    
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ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ 
      ʀʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʨʝʜʥʘʟʥʘʯʘʪʴʩʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʣʣʝʢʪʠʚʘ ʠʣʠ ʫʟʣʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʩʦʥʘʣʴʥʦʡ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ), 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʚ ʪʝʭ ʞʝ 

ʢʦʣʣʝʢʪʠʚʘʭ, ʯʪʦ ʠ ʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ; ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʣʣʝʢʪʠʚʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ.  

      ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʣʶʙʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʛʜʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ; ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ 

ʢʦʣʣʝʢʪʠʚʦʚ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ.  

     ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʣʶʙʦʛʦ ʫʟʣʘ, ʚ ʢʦʣʣʝʢʪʠʚʝ 

ʢʦʪʦʨʦʛʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ; ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ 

ʫʟʣʦʚ, ʚ ʢʦʣʣʝʢʪʠʚʘʭ ʢʦʪʦʨʳʭ ʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ. 

     ʇʦʣʴʟʦʚʘʪʝʣʴ, ʞʝʣʘʶʱʠʡ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʦʪ ʜʦʩʪʫʧʘ ʢ ʩʚʦʝʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ 

ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʥʝʢʦʪʦʨʦʤ ʢʦʣʣʝʢʪʠʚʝ ʦʜʠʥ. 

     ʇʦʣʴʟʦʚʘʪʝʣʴ, ʢʦʣʣʝʢʪʠʚ ʠʣʠ ʫʟʝʣ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ (ʦʪʧʨʘʚʠʪʴ) ʠʥʬʦʨʤʘʮʠʶ ʪʦʣʴʢʦ ʦʪ  

(ʜʣʷ) ʦʙʲʝʢʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʝʩʪʴ ʩʚʷʟʴ; ʩʚʷʟʴ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ, ʟʘʜʘʥʥʦʡ ʚ ʎʝʥʪʨʝ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʪʴʶ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʚʫʤʷ ʎʝʥʪʨʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʧʦʣʥʦʤʦʯʠʷ ʚ ʩʝʪʠ ʜʨʫʛ ʙʝʟ 

ʜʨʫʛʘ, - ʎʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ (ʎʋʉ) ʠ ʂʣʶʯʝʚʳʤ ʮʝʥʪʨʦʤ (ʂʎ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʩʨʝʜʩʪʚ: 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ ɸʜʨʝʩʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ ʜʦʩʪʫʧʘ, ʤʦʜʠʬʠʢʘʮʠʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʎʋʉʝ. 

ʅʘʣʠʯʠʝʤ ʜʦʩʪʫʧʘ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʪʦʣʴʢʦ ʢ ʪʦʡ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʂʣʶʯʝʚʳʤ ʮʝʥʪʨʦʤ ʠ ʥʝʜʦʩʪʫʧʥʦʡ ʜʣʷ ʎʋʉʘ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ɸʜʨʝʩʥʳʤʠ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʜʦʩʪʫʧʘ. 

     ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʢʪʦʚ ʩʝʪʠ ʦʪ ʎʝʥʪʨʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʢʘʞʜʳʤ ʦʙʲʝʢʪʦʤ ʩʝʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʪʢʨʳʪʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʥʝ ʜʦʩʪʫʧʥʳʭ ʎʝʥʪʨʘʤ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʢʣʶʯʘ ʰʠʬʨʦʚʘʥʠʷ 

ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʩʝʪʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦ ʜʘʥʥʳʡ ʢʣʶʯ. 

     ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʪʠ ʂʣʶʯʝʚʳʤ ʮʝʥʪʨʦʤ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʩʚʦʝʡ ʧʨʦʛʨʘʤʤʝ ʬʦʨʤʠʨʫʝʪʩʷ ʂʣʶʯ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʧʨʠʚʷʟʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʟʘ ʢʦʪʦʨʫʶ ʦʪʚʝʯʘʝʪ ʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢ ʵʪʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. 

      ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʂʣʶʯʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʘʞʜʦʡ ʩʝʪʠ, 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪʘʤʠ (ʧʦʜʧʠʩʷʤʠ) ʋʃ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʝʪʠ. ʇʨʠ ʥʘʣʠʯʠʠ 

ʤʝʞʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʝ ʯʘʩʪʠ ʢʣʶʯʝʡ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʜʧʠʩʝʡ ʋʃ ʜʨʫʛʠʭ ʩʝʪʝʡ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʩʝʨʪʠʬʠʢʘʪʘʤʠ ʋʃ ʜʘʥʥʦʡ ʩʝʪʠ. 

      ʆʪʢʨʳʪʳʝ ʯʘʩʪʠ ʢʣʶʯʝʡ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʜʧʠʩʝʡ ʋʃ ʜʘʥʥʦʡ  ʩʝʪʠ ʭʨʘʥʷʪʩʷ ʥʘ ʢʣʶʯʝʚʦʡ 

ʜʠʩʢʝʪʝ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 

 

 ViPNet [ʂʦʦʨʜʠʥʘʪʦʨ] ʠ ʝʛʦ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

      ʂʦʦʨʜʠʥʘʪʦʨ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ViPNet - ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʉʋ, ʚ ʬʫʥʢʮʠʠ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ: 

ʌʫʥʢʮʠʷ ʉʝʨʚʝʨ-ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ: 

ʄʘʨʰʨʫʪʠʟʘʮʠʶ ʧʦʯʪʦʚʳʭ ʢʦʥʚʝʨʪʦʚ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʦʦʙʱʝʥʠʡ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʎʋʉʘ, 

ʋʂʎ ʠ ʦʙʲʝʢʪʦʚ ʩʝʪʠ ʤʝʞʜʫ ʩʦʙʦʡ. 
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ʌʫʥʢʮʠʷ ʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ: 

ʈʝʛʠʩʪʨʘʮʠʶ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫʱʠʭ IP-ʘʜʨʝʩʘʭ ʠ ʩʧʦʩʦʙʘʭ ʧʦʜʢʣʶʯʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ. 

ʌʫʥʢʮʠʷ ʉʝʨʚʝʨ ViPNet-Firewall, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ: 

ʈʘʙʦʪʫ ʟʘʱʠʱʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ (ʩʝʛʤʝʥʪʘ ʩʝʪʠ) ʚ VPN ʦʪ ʠʤʝʥʠ ʦʜʥʦʛʦ 

ʘʜʨʝʩʘ. 

ʈʘʙʦʪʫ ʟʘʱʠʱʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʯʝʨʝʟ ʜʨʫʛʠʝ Firewall (ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ ʩ 

NAT). 

ʊʫʥʥʝʣʠʨʦʚʘʥʠʝ ʧʘʢʝʪʦʚ ʚ ʟʘʱʠʱʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʪ ʟʘʜʘʥʥʳʭ ʘʜʨʝʩʦʚ ʥʝʟʘʱʠʱʝʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ. 

ʌʠʣʴʪʨʘʮʠʶ ʦʪʢʨʳʪʳʭ ʧʘʢʝʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʫʥʥʝʣʠʨʫʝʤʳʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ 

ʧʦʣʠʪʠʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʬʫʥʢʮʠʠ ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ). 

ʌʫʥʢʮʠʷ ViPNet-ʩʝʨʚʝʨ ʦʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ: 

ʆʨʛʘʥʠʟʘʮʠʶ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʯʘʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʢ ʀʥʪʝʨʥʝʪ ʙʝʟ ʠʭ 

ʬʠʟʠʯʝʩʢʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʦʪ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʦʨʛʘʥʠʟʘʮʠʠ.  

     ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ViPNet [ʂʦʦʨʜʠʥʘʪʦʨ] ʦʧʨʝʜʝʣʷʝʪʩʷ ʎʝʥʪʨʦʤ ʋʧʨʘʚʣʝʥʠʷ ʉʝʪʴʶ ʠ 

ʬʦʨʤʠʨʫʝʤʳʤʠ ʠʤ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʠ ʤʘʨʰʨʫʪʥʳʤʠ ʪʘʙʣʠʮʘʤʠ. 

 

 

ʌʫʥʢʮʠʷ ʉʝʨʚʝʨ-ʤʘʨʰʨʫʪʠʟʘʪʦʨ 

      ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʦʛʠʢʦʡ ʧʦʩʪʨʦʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʟʘʱʠʱʝʥʥʳʭ ʩʝʪʝʡ (VPN) ViPNet 

ʘʙʦʥʝʥʪʩʢʠʝ ʧʫʥʢʪʳ (ɸʇ) ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʘ ʢʦʦʨʜʠʥʘʪʦʨʘʭ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʯʪʦʚʘʷ ʠ 

ʫʧʨʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʘʥʥʦʛʦ ɸʇ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʝʛʦ ʩʝʨʚʝʨ. 

      ʄʝʞʜʫ ʩʝʨʚʝʨʘʤʠ-ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ ʚ ʎʋʉʝ ʟʘʜʘʶʪʩʷ ʣʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʩʚʷʟʠ:  

ʃʠʙʦ ʧʦʣʥʘʷ ʩʚʷʟʥʦʩʪʴ, ʪʦʛʜʘ ʫʧʨʘʚʣʷʶʱʘʷ ʠ ʧʦʯʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ 

ʩʝʨʚʝʨʘ ʢ ʩʝʨʚʝʨʫ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʤʘʨʰʨʫʪʫ; 

ʃʠʙʦ ʢʦʥʢʨʝʪʥʘʷ ʮʝʧʦʯʢʘ ʩʚʷʟʝʡ, ʪʦʛʜʘ ʫʧʨʘʚʣʷʶʱʘʷ ʠ ʧʦʯʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ ʩʝʨʚʝʨʘ ʢ ʩʝʨʚʝʨʫ ʧʦ ʟʘʜʘʥʥʳʤ ʤʘʨʰʨʫʪʘʤ. 

      ɿʘʜʘʥʠʝ ʚ ʎʋʉʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ɸʇ, ʦʧʨʝʜʝʣʷʝʪ, c ʢʘʢʠʤʠ ʜʨʫʛʠʤʠ ɸʇ ʙʫʜʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʠʥʬʦʨʤʘʮʠʝʡ ʜʘʥʥʳʡ ɸʇ. 

      ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʨʪʫʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʚ 

ʢʘʞʜʦʡ ʠʟ ʩʝʪʝʡ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʦʜʥʦʤʫ ʩʝʨʚʝʨʫ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʤʝʥ ʤʝʞʜʫ 

ʩʝʪʷʤʠ. 

      ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʧʦʯʪʦʚʦʛʦ ʠʣʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʥʚʝʨʪʘ, ʩʝʨʚʝʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʜʘʥʥʳʤʠ ʚ ʎʋʉʝ ʤʘʨʰʨʫʪʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʦʧʨʝʜʝʣʷʝʪ ʜʘʣʴʥʝʡʰʝʝ ʜʚʠʞʝʥʠʝ ʵʪʦʛʦ 

ʢʦʥʚʝʨʪʘ. ɽʩʣʠ ʢʦʥʚʝʨʪ ʤʥʦʛʦʘʜʨʝʩʥʳʡ, ʪʦ ʨʘʩʱʝʧʣʷʝʪ ʝʛʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʘʩʪʠ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʦʡ ʣʦʛʠʢʠ, ʩʝʨʚʝʨ, ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʥʚʝʨʪʘ ʣʠʙʦ ʩʘʤ ʥʘʯʠʥʘʝʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩ ʜʨʫʛʠʤ ʩʝʨʚʝʨʦʤ ʠʣʠ ɸʇ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʪʘʢʘʷ ʣʦʛʠʢʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʦʪʧʨʘʚʢʝ ʢʦʥʚʝʨʪʘ ʥʘ ʜʨʫʛʦʡ ʩʝʨʚʝʨ) ʠʣʠ ʦʞʠʜʘʝʪ, ʢʦʛʜʘ ʩ ʥʠʤ ʫʩʪʘʥʦʚʠʪ 

ʩʦʝʜʠʥʝʥʠʝ ʜʨʫʛʘʷ ʩʪʦʨʦʥʘ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʵʪʘ ʣʦʛʠʢʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʥʚʝʨʪʦʚ ʜʣʷ 

ɸʇ). ʄʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʠ ʧʝʨʠʦʜ ʦʧʨʦʩʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʜʣʷ ʥʠʭ 

ʢʦʥʚʝʨʪʦʚ. 

ʇʨʠ ʨʘʟʨʳʚʘʭ ʩʦʝʜʠʥʝʥʠʡ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝʛʜʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩ ʪʦʯʢʠ ʨʘʟʨʳʚʘ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʥʘ ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʢʘʥʘʣʘʭ.  

      ɺ ʢʦʦʨʜʠʥʘʪʦʨʝ ʬʫʥʢʮʠʶ ʩʝʨʚʝʨʘ-ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʨʝʘʣʠʟʫʝʪ ʤʦʜʫʣʴ ViPNet çMFTPè. 

 

ʌʫʥʢʮʠʷ ʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚ 
     ʂʦʦʨʜʠʥʘʪʦʨ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʩʝʨʚʝʨʘ IP-ʘʜʨʝʩʦʚ, ʝʩʣʠ ʚ ʎʋʉʝ ʦʥ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʟʘʜʘʯʝ ʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚ. 
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      ʇʨʠ ʟʘʛʨʫʟʢʝ ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ViPNet çʂʣʠʝʥʪè ʧʨʦʛʨʘʤʤʘ ʩʦʦʙʱʘʝʪ ʩʚʦʡ IP-ʘʜʨʝʩ 

ʩʚʦʝʤʫ ʩʝʨʚʝʨʫ IP-ʘʜʨʝʩʦʚ ʠ ʧʦʣʫʯʘʝʪ ʦʪ ʥʝʛʦ ʩʧʠʩʦʢ IP-ʘʜʨʝʩʦʚ ʚʩʝʭ ʚʢʣʶʯʝʥʥʳʭ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʦʙʲʝʢʪʦʚ ViPNet, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥ ʜʘʥʥʳʡ ɸʇ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʩʧʠʩʢʦʤ ʚ 

ʦʢʥʝ ɿʘʱʠʱʝʥʥʘʷ ʩʝʪʴ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʠ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ, ʦʙʲʝʢʪʳ ViPNet, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʩʝʪʠ ʦʪʦʙʨʘʟʷʪʩʷ, ʢʘʢ ʚʢʣʶʯʝʥʥʳʝ, ʘ ʪʘʢʞʝ ʦʪʦʙʨʘʟʷʪʩʷ ʠʭ 

ʪʝʢʫʱʠʝ IP-ʘʜʨʝʩʘ. ʇʝʨʠʦʜʠʯʝʩʢʠ (ʚ ʩʨʝʜʥʝʤ ʨʘʟ ʚ 5 ʤʠʥʫʪ), ʘ ʪʘʢʞʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʚʦʝʛʦ IP-

ʘʜʨʝʩʘ ɸʇ ʩʦʦʙʱʘʝʪ ʥʘ ʩʚʦʡ ʩʝʨʚʝʨ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ. ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʘ ʦʪ ʩʝʪʠ 

ʪʘʢʞʝ ʧʦʩʳʣʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʦʤ ʥʘ ʩʝʨʚʝʨ. 

ʇʦ ʘʥʘʣʦʛʠʯʥʦʡ ʣʦʛʠʢʝ ʩʝʨʚʝʨʳ ʦʙʤʝʥʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʚʦʝʤ ʚʢʣʶʯʝʥʠʠ 

ʠ ʦʪʢʣʶʯʝʥʠʠ.  

      ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ɸʇ ʫʟʥʘʶʪ ʦ ʩʦʩʪʦʷʥʠʠ ʜʨʫʛ ʜʨʫʛʘ ʠ ʪʝʢʫʱʠʭ IP-ʘʜʨʝʩʘʭ ʚʝʩʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʧʨʷʤʫʶ (ʝʩʣʠ ʤʝʞʜʫ ʥʠʤʠ ʥʝʪ ʥʠʢʘʢʠʭ 

Firewall). 

     ʅʘ ʢʦʤʧʴʶʪʝʨʝ ʩ ʇʆ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʪʘʢʞʝ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʣʶʙʳʝ ʜʨʫʛʠʝ 

ʩʝʪʝʚʳʝ ʧʨʠʣʦʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʉʝʨʚʝʨ ʜʦʤʝʥʘ ʠʣʠ WEB-

ʩʝʨʚʝʨ ʠʣʠ ʩʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ ʠ ʜʨ. 

      ʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚ ʨʘʙʦʪʘʝʪ ʧʦ ʩʣʝʜʫʶʱʝʡ ʣʦʛʠʢʝ: 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʢʦʤ-ʪʦ ʩʚʦʝʤ ɸʇ ʨʘʩʩʳʣʘʝʪ ʝʝ ʚʩʝʤ ʜʨʫʛʠʤ ʩʝʨʚʝʨʘʤ 

ʩʚʦʝʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʥʝʤʫ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʨʫʛʠʤ ɸʇ. 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʨʫʛʠʭ ʩʝʨʚʝʨʦʚ ʦʙ ʠʭ ɸʇ ʚʳʩʳʣʘʝʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ 

ʩʚʦʠʤ ʚʢʣʶʯʝʥʥʳʤ ɸʇ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʚʦʠʭ ɸʇ ʙʦʣʝʝ 6 ʤʠʥʫʪ ʩʯʠʪʘʝʪ ʵʪʦʪ ɸʇ ʦʪʢʣʶʯʠʚʰʠʤʩʷ ʠ 

ʨʘʩʩʳʣʘʝʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ. 

     ɽʩʣʠ ʜʘʥʥʳʡ ʩʝʨʚʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʦʡ ʩʝʪʴʶ, ʪʦ ʚʳʩʳʣʘʝʪ ʥʘ ʰʣʶʟʦʚʦʡ ʩʝʨʚʝʨ ʪʦʡ 

ʩʝʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʩʚʦʝʡ ʩʝʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʲʝʢʪʘʤʠ 

ʜʨʫʛʦʡ ʩʝʪʠ ViPNet. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʜʨʫʛʦʡ ʩʝʪʠ, ʨʘʩʩʳʣʘʝʪ ʵʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʚʩʝ ʉʝʨʚʝʨʳ ʩʚʦʝʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʜʢʣʶʯʝʥʥʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʚʦʠ ɸʇ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʲʝʢʪʘʤʠ ʜʨʫʛʦʡ ʩʝʪʠ. 

      ʇʦ ʫʤʦʣʯʘʥʠʶ ʥʘ ɸʇ ʚʳʙʠʨʘʝʪʩʷ ʨʘʙʦʪʘ ʩ ʩʝʨʚʝʨʦʤ IP-ʘʜʨʝʩʦʚ, ʥʘ ʢʦʪʦʨʦʤ ʜʘʥʥʳʡ ɸʇ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʎʋʉʝ. 

ɺ ʎʋʉʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʩʚʷʟʠ ɸʇ ʠ ʩ ʜʨʫʛʠʤʠ ʢʦʦʨʜʠʥʘʪʦʨʘʤʠ ʩ ʬʫʥʢʮʠʝʡ ʩʝʨʚʝʨ IP-

ʘʜʨʝʩʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ɸʇ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʉʝʨʚʝʨʘ 

IP-ʘʜʨʝʩʦʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʦʦʨʜʠʥʘʪʦʨ, ʩ ʢʦʪʦʨʳʤ ʝʤʫ ʨʘʟʨʝʰʠʣʠ ʩʚʷʟʴ. 

 

ʌʫʥʢʮʠʷ ʉʝʨʚʝʨ ViPNet-Firewall  

     ʂʦʦʨʜʠʥʘʪʦʨ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʩʝʨʚʝʨʘ ViPNet-Firewall, ʝʩʣʠ ʚ ʎʋʉʝ ʦʥ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʟʘʜʘʯʝ ʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚ. 

     ViPNet-ʢʦʦʨʜʠʥʘʪʦʨ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ ʩ ʦʜʥʠʤ ʩʝʪʝʚʳʤ 

ʘʜʘʧʪʝʨʦʤ ʠʣʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʝʪʝʚʳʤʠ ʘʜʘʧʪʝʨʘʤʠ, ʨʘʟʜʝʣʷʶʱʠʤʠ ʩʝʪʠ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

      ViPNet-ʢʦʦʨʜʠʥʘʪʦʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʛʨʘʥʠʮʝ ʩʝʪʝʡ, ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ NAT ʜʣʷ VPN-

ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ ʫʟʣʘʤʠ ViPNet ʚ ʩʪʦʨʦʥʫ ʢʘʞʜʦʡ ʠʟ ʩʝʪʝʡ. ʊʦ ʝʩʪʴ ʚʩʝ IP-ʧʘʢʝʪʳ, 

ʫʧʘʢʦʚʘʥʥʳʝ ʚ UDP-ʬʦʨʤʘʪ ʠ ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ViPNet-ʢʦʦʨʜʠʥʘʪʦʨ, ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʝʪʴ ʦʪ 

ʠʤʝʥʠ ʘʜʨʝʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʪʝʨʬʝʡʩʘ ʢʦʦʨʜʠʥʘʪʦʨʘ. 

     ʊʨʘʬʠʢ ʫʟʣʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʯʝʨʝʟ ʢʦʦʨʜʠʥʘʪʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʨʫʛʠʭ ʫʟʣʦʚ: 

ʥʘʭʦʜʷʱʠʭʩʷ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʢʦʦʨʜʠʥʘʪʦʨʘ, ʠʣʠ ʥʝ ʨʘʙʦʪʘʶʱʠʭ 

ʯʝʨʝʟ ʵʪʦʪ ʢʦʦʨʜʠʥʘʪʦʨ, ʠ ʥʝʜʦʩʪʫʧʥʳʭ ʧʦ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʤ ʧʘʢʝʪʘʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʤʘʨʰʨʫʪʠʟʠʨʫʝʪʩʷ ʥʘ ʘʜʨʝʩ ʩʚʦʝʛʦ ʢʦʦʨʜʠʥʘʪʦʨʘ (ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʤʝʥʘ IP ʠ MAC-ʘʜʨʝʩʘ), 

ʢʦʪʦʨʳʡ, ʚʳʧʦʣʥʠʚ ʧʦʜʤʝʥʫ ʘʜʨʝʩʦʚ, ʥʘʧʨʘʚʣʷʝʪ ʵʪʠ ʧʘʢʝʪʳ ʜʘʣʴʰʝ ʦʪ ʠʤʝʥʠ ʩʚʦʝʛʦ ʘʜʨʝʩʘ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʪʨʘʬʠʢ ʩʣʝʜʫʝʪ ʠ ʚ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ. 
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     ʆʜʥʦʚʨʝʤʝʥʥʦ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʠʣʴʪʨʘʮʠʶ ʦʪʢʨʳʪʳʭ ʧʘʢʝʪʦʚ ʥʘ 

ʢʘʞʜʦʤ ʩʝʪʝʚʦʤ ʠʥʪʝʨʬʝʡʩʝ (ʬʫʥʢʮʠʠ ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʥʘʩʪʨʦʡʢʘʤʠ ʧʦ ʘʜʨʝʩʘʤ, ʧʨʦʪʦʢʦʣʘʤ ʠ ʧʦʨʪʘʤ, ʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʜʨʝʩʦʚ ʜʣʷ ʪʘʢʠʭ ʧʘʢʝʪʦʚ 

ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ. 

      ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʘ ʛʨʘʥʠʮʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥ ʜʨʫʛʦʡ Firewall, 

ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʠ NAT, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʠʪʠʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʣʠ 

ʧʨʦʩʪʦ, ʝʩʣʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʥʝʰʥʠʝ ʘʜʨʝʩʘ, ʣʶʙʦʡ ʪʨʘʬʠʢ ʚʦ 

ʚʥʝʰʥʠʝ ʩʝʪʠ ʜʦʣʞʝʥ ʧʨʦʭʦʜʠʪʴ ʠʤʝʥʥʦ ʯʝʨʝʟ ʵʪʦʪ ʩʝʪʝʚʦʡ ʵʢʨʘʥ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʘ 

ʢʦʦʨʜʠʥʘʪʦʨʝ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʯʝʨʝʟ ʵʪʦʪ Firewall. ɼʨʫʛʠʝ 

ʫʟʣʳ ViPNet ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʝʩʣʠ ʚ ʎʋʉʝ ʥʝ ʫʢʘʟʘʥʦ ʠʥʦʝ) ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʵʪʦʪ 

ʢʦʦʨʜʠʥʘʪʦʨ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʘʢʝʪʳ ʦʪ ʚʩʝʭ ʫʟʣʦʚ ʙʫʜʫʪ ʧʦʧʘʜʘʪʴ ʥʘ ʚʥʝʰʥʠʡ Firewall ʯʝʨʝʟ 

ʢʦʦʨʜʠʥʘʪʦʨ ʠ ʦʪ ʠʤʝʥʠ ʝʛʦ ʘʜʨʝʩʘ. 

     ViPNet-ʢʦʦʨʜʠʥʘʪʦʨ ʤʦʞʝʪ ʪʘʢʞʝ ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʜʨʫʛʦʡ ViPNet-ʢʦʦʨʜʠʥʘʪʦʨ. 

      ɺʩʝ ʦʙʲʝʢʪʳ ViPNet, ʨʘʙʦʪʘʶʱʠʝ ʯʝʨʝʟ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʠʣʠ ʜʨʫʛʦʡʩʝʪʝʚʦʡ ʵʢʨʘʥ, 

ʤʦʛʫʪ ʙʳʪʴ ʚʠʜʥʳ ʩ ʟʘʱʠʱʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʜ ʚʠʨʪʫʘʣʴʥʳʤʠ ʘʜʨʝʩʘʤʠ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʵʪʠʭ ʢʦʤʧʴʶʪʝʨʘʭ. ʇʨʦʛʨʘʤʤʳ ViPNet ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʶʪ ʚʠʨʪʫʘʣʴʥʳʝ ʘʜʨʝʩʘ, ʝʩʣʠ 

ʩʦʩʪʦʷʥʠʝ ʵʪʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʦʧʨʝʜʝʣʠʣʦʩʴ, ʢʘʢ çʨʘʙʦʪʘʶʱʠʝ ʯʝʨʝʟ ʩʝʪʝʚʦʡ ʵʢʨʘʥè, ʠ 

ʠʤʝʶʱʠʝ ʯʘʩʪʥʳʝ IP-ʘʜʨʝʩʘ. 

 

     ʌʫʥʢʮʠʷ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ ʦʪʢʨʳʪʦʛʦ ʪʨʘʬʠʢʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

     ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʰʠʬʨʦʚʘʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ UDP-ʬʦʨʤʘʪ 

(ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ) ʟʘʜʘʥʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʪʨʘʬʠʢʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʝʨʝʜʘʥ ʜʨʫʛʠʤ ʫʟʣʘʤ ViPNet ʠʣʠ ʦʪʢʨʳʪʳʤ ʢʦʤʧʴʶʪʝʨʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʟʘ ʜʨʫʛʠʤʠ 

ʢʦʦʨʜʠʥʘʪʦʨʘʤʠ, ʝʩʣʠ ʚ ʎʋʉʝ ʜʣʷ ʵʪʦʛʦ ʢʦʦʨʜʠʥʘʪʦʨʘ ʟʘʜʘʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ IP-ʘʜʨʝʩʦʚ 

ʜʣʷ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ.  

     ʊʫʥʥʝʣʠʨʦʚʘʪʴʩʷ ʤʦʞʝʪ ʪʨʘʬʠʢ ʣʶʙʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʩʦ ʩʪʦʨʦʥʳ ʣʶʙʦʛʦ 

ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʜʘʯʘ ʟʘʢʨʳʪʦʛʦ ʪʨʘʬʠʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪ ʠʤʝʥʠ ʘʜʨʝʩʘ 

ʠʥʪʝʨʬʝʡʩʘ ʢʦʦʨʜʠʥʘʪʦʨʘ, ʩ ʢʦʪʦʨʦʛʦ ʫʭʦʜʠʪ ʵʪʦʪ ʪʨʘʬʠʢ, ʪʦ ʝʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ NAT. 

      ɽʩʣʠ ʫʟʝʣ ViPNet ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʪʫʥʥʝʣʠʨʫʝʤʳʤ ʥʝʢʦʪʦʨʳʤ ʢʦʦʨʜʠʥʘʪʦʨʦʤ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʠ ʵʪʦʪ ʢʦʤʧʴʶʪʝʨ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʡ ʧʦʜʩʝʪʠ, ʟʘʜʘʥʥʦʡ ʜʣʷ ʫʟʣʘ ViPNet, ʪʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʫʟʝʣ ViPNet ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʵʪʠʤ ʢʦʤʧʴʶʪʝʨʦʤ ʥʘʧʨʷʤʫʶ ʙʝʟ ʰʠʬʨʦʚʘʥʠʷ 

ʪʨʘʬʠʢʘ. 

      ʃʦʢʘʣʴʥʳʝ ʩʝʪʠ, ʩʦʝʜʠʥʝʥʥʳʝ ʯʝʨʝʟ ʪʫʥʥʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʥʝ ʩʦʛʣʘʩʦʚʘʥʳ ʧʦ IP-ʘʜʨʝʩʘʤ 

(IP-ʘʜʨʝʩʘ ʤʦʛʫʪ ʧʝʨʝʩʝʢʘʪʴʩʷ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʙʦʪʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʚʠʨʪʫʘʣʴʥʳʤ 

ʘʜʨʝʩʘʤ, ʚʳʜʝʣʷʝʤʳʤ ViPNet çʂʦʦʨʜʠʥʘʪʦʨʘʤʠè. 

      ʈʘʩʰʠʬʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ ʜʣʷ ʪʫʥʥʝʣʠʨʫʝʤʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʚʩʝʛʜʘ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʩʝʪʴ ʦʪ 

ʠʤʝʥʠ ʨʝʘʣʴʥʦʛʦ ʠʣʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʘʜʨʝʩʘ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʩʣʘʚʰʝʛʦ ʵʪʦʪ ʧʘʢʝʪ. 

     ʉʧʠʩʢʠ IP-ʘʜʨʝʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʟʘʱʠʪʝ, ʟʘʜʘʶʪʩʷ ʚ ʚʠʜʝ ʜʠʘʧʘʟʦʥʦʚ ʠ ʦʪʜʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʲʝʢʪʘʭ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ (ɸʇ ʠ ʂʦʦʨʜʠʥʘʪʦʨʘʭ) ʠʣʠ ʚ ʎʋʉʝ. 

     ʇʘʢʝʪʳ, ʥʝ ʧʦʜʣʝʞʘʱʠʝ ʟʘʱʠʪʝ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʠʣʴʪʨʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʥʘʩʪʨʦʡʢʘʤʠ. ɼʣʷ ʪʫʥʥʝʣʠʨʫʝʤʳʭ ʧʘʢʝʪʦʚ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ 

ʬʠʣʴʪʨʳ. 

      ʀʩʧʦʣʴʟʦʚʘʥʠʝ ViPNet çʂʦʦʨʜʠʥʘʪʦʨʘè ʜʣʷ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʝʩʣʠ ʥʘ ʢʘʢʠʝ-

ʣʠʙʦ ʢʦʤʧʴʶʪʝʨʳ ʥʝ ʫʜʘʝʪʩʷ ʠʣʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ViPNet çʂʣʠʝʥʪè ʜʣʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

ʌʫʥʢʮʠʷ ViPNetïʩʝʨʚʝʨ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ 
     ɽʩʣʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʤʧʴʶʪʝʨʘʤ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

ʟʘʧʨʝʱʝʥ ʚʳʭʦʜ ʚ ʀʥʪʝʨʥʝʪ (ʥʘʟʦʚʝʤ ʠʭ ʛʨʫʧʧʦʡ ʢʦʤʧʴʶʪʝʨʦʚ ɸ), ʥʦ ʦʪʜʝʣʴʥʳʤ 

ʢʦʤʧʴʶʪʝʨʘʤ ʥʝʦʙʭʦʜʠʤ ʪʘʢʦʡ ʜʦʩʪʫʧ (ʛʨʫʧʧʘ ʢʦʤʧʴʶʪʝʨʦʚ ɹ), ʪʦ ʪʝʭʥʦʣʦʛʠʷ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ViPNetïʩʝʨʚʝʨʘ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ (ʪʝʭʥʦʣʦʛʠʷ ʚʳʭʦʜʘ ʚ çʆʪʢʨʳʪʳʡ 

ʀʥʪʝʨʥʝʪè) ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʫʜʦʙʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʩʧʦʩʦʙʦʤ. ʊʝʭʥʦʣʦʛʠʷ 

ʧʦʟʚʦʣʠʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʢʘʞʜʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʛʨʫʧʧʳ ɹ ʚ ʦʜʥʦʤ ʠʟ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ: 

ʣʠʙʦ ʚ ʀʥʪʝʨʥʝʪʝ, ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʣʶʙʦʛʦ ʪʨʘʬʠʢʘ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ; 

ʣʠʙʦ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʣʶʙʦʛʦ ʪʨʘʬʠʢʘ ʚ/ʠʟ ʀʥʪʝʨʥʝʪ. 

ɼʣʷ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʨʘʙʦʪʳ (ʚ ʀʥʪʝʨʥʝʪʝ ʠʣʠ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ), ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʪʦ 

ʧʝʨʝʢʣʶʯʠʪʴ ʦʧʮʠʶ ʚ ʧʨʦʛʨʘʤʤʝ ViPNet çʂʣʠʝʥʪè [ʄʦʥʠʪʦʨ]. 

      ʇʨʠ ʵʪʦʤ ʬʠʟʠʯʝʩʢʠ ʦʪʢʣʶʯʘʪʴ ʢʦʤʧʴʶʪʝʨʳ ʛʨʫʧʧʳ ɹ ʦʪ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʥʝ ʥʫʞʥʦ, ʪ.ʢ. 

ʧʨʠ ʣʶʙʦʤ ʚʘʨʠʘʥʪʝ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʘ ʛʨʫʧʧʳ ɹ (ʚ ʀʥʪʝʨʥʝʪʝ ʠʣʠ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ) 

ʢʦʤʧʴʶʪʝʨʳ ʛʨʫʧʧʳ ɸ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʟʘʱʠʱʝʥʳ ʦʪ ʘʪʘʢ ʠʟ ʀʥʪʝʨʥʝʪ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨʳ 

ʛʨʫʧʧʳ ɹ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʭʦʜʘ ʚ çʆʪʢʨʳʪʳʡ ʀʥʪʝʨʥʝʪè ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ 

ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ʫʩʪʘʥʦʚʠʪʴ ʇʆ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʩ ʬʫʥʢʮʠʝʡ ViPNetïʉʝʨʚʝʨ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ 

(ʪʘʢʘʷ ʬʫʥʢʮʠʷ ʢʦʦʨʜʠʥʘʪʦʨʘ ʟʘʜʘʝʪʩʷ ʚ ʎʋʉʝ) ʥʘ ʢʦʤʧʴʶʪʝʨ, ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ ʛʨʘʥʠʮʝ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʩ ʀʥʪʝʨʥʝʪ. ʅʘʟʦʚʝʤ ʵʪʦʪ ʢʦʤʧʴʶʪʝʨ (ʩ ʇʆ ViPNet) ʂʦʦʨʜʠʥʘʪʦʨʦʤ 

ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ; 

ʥʘ ʵʪʦʤ ʞʝ ʢʦʤʧʴʶʪʝʨʝ (ʂʦʦʨʜʠʥʘʪʦʨ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ) ʪʘʢʞʝ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ 

Firewall ʪʠʧʘ WinProxy, WinGate, MSProxy ʠ ʪ.ʜ. ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ 

ʦʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ ʦʪ ʠʤʝʥʠ ʩʚʦʝʛʦ IP-ʘʜʨʝʩʘ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ ʛʨʫʧʧʳ ɹ; 

ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʳ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʇʆ ViPNet çʂʣʠʝʥʪè. ʂʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʛʨʫʧʧʳ 

ɹ ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʂʦʦʨʜʠʥʘʪʦʨʦʤ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ (ʪʘʢʘʷ ʩʚʷʟʴ ʟʘʜʘʝʪʩʷ ʚ ʎʋʉʝ). 

ɼʣʷ ʢʦʤʧʴʶʪʝʨʘ ʛʨʫʧʧʳ ɸ ʪʘʢʘʷ ʩʚʷʟʴ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. 
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     ʂʦʦʨʜʠʥʘʪʦʨ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ʆʨʛʘʥʠʟʦʚʳʚʘʝʪ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʦʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ ʦʪ ʠʤʝʥʠ ʩʚʦʝʛʦ IP-ʘʜʨʝʩʘ ʜʣʷ 

ʢʦʤʧʴʶʪʝʨʦʚ ʛʨʫʧʧʳ ɹ, ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʵʪʦʤ ʞʝ ʢʦʤʧʴʶʪʝʨʝ Firewall; 

ɿʘʧʨʝʱʘʝʪ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʦʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ ʛʨʫʧʧʳ ɸ; 

ʆʨʛʘʥʠʟʦʚʳʚʘʝʪ ʟʘʱʠʱʝʥʥʳʡ ʪʫʥʥʝʣʴ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʢʦʤʧʴʶʪʝʨʦʤ ʛʨʫʧʧʳ ɹ ʥʘ ʚʨʝʤʷ ʝʛʦ 

ʨʘʙʦʪʳ ʩ ʨʝʩʫʨʩʘʤʠ ʦʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʵʪʦʤʫ ʪʫʥʥʝʣʶ ʩʦ 

ʩʪʦʨʦʥʳ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ; 

ʷʚʣʷʝʪʩʷ çʄʝʞʩʝʪʝʚʳʤ ʕʢʨʘʥʦʤè, ʢʦʪʦʨʳʡ ʟʘʧʨʝʱʘʝʪ ʜʦʩʪʫʧ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʠʟ ʦʪʢʨʳʪʦʛʦ 

ʀʥʪʝʨʥʝʪʘ. 

     ʇʨʠ ʵʪʦʤ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʛʨʫʧʧʳ ɹ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʂʦʦʨʜʠʥʘʪʦʨʦʤ ʆʪʢʨʳʪʦʛʦ 

ʀʥʪʝʨʥʝʪʘ ʙʣʦʢʠʨʫʝʪʩʷ ʣʶʙʦʡ ʪʨʘʬʠʢ (ʦʪʢʨʳʪʳʡ ʠ ʟʘʢʨʳʪʳʡ), ʢʨʦʤʝ ʪʨʘʬʠʢʘ ʩ ʦʪʢʨʳʪʳʤ 

ʀʥʪʝʨʥʝʪʦʤ. ʀ, ʥʘʦʙʦʨʦʪ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʝʩʫʨʩʘʤʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ï ʙʣʦʢʠʨʫʝʪʩʷ ʣʶʙʘʷ ʨʘʙʦʪʘ 

ʩ ʂʦʦʨʜʠʥʘʪʦʨʦʤ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ. 

     ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʥʠʢʘʢʠʝ ʩʪʨʘʪʝʛʠʠ ʘʪʘʢ ʢʘʢ ʩʥʘʨʫʞʠ, ʪʘʢ ʠ ʠʟʥʫʪʨʠ ʩʝʪʠ 

ʥʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ ʩʝʪʠ, ʧʦʜʢʣʶʯʝʥʠʝ ʢʦʪʦʨʳʭ ʢ 

ʀʥʪʝʨʥʝʪ ʟʘʧʨʝʱʝʥʦ (ʢʦʤʧʴʶʪʝʨʳ ʛʨʫʧʧʳ ɸ). ʅʘ ʪʘʢʠʝ ʢʦʤʧʴʶʪʝʨʳ, ʧʨʠ ʣʶʙʳʭ ʘʪʘʢʘʭ 

ʪʨʘʬʠʢ ʠʟ ʀʥʪʝʨʥʝʪ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʪʦʣʴʢʦ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʯʪʦ ʥʝ ʙʫʜʝʪ ʚʦʩʧʨʠʥʷʪʦ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝ ʦʧʘʩʥʦ. ʇʦʧʳʪʢʠ ʧʨʦʚʝʜʝʥʠʷ ʘʪʘʢ ʥʘ ʩʝʪʴ ʯʝʨʝʟ 

ʢʦʤʧʴʶʪʝʨʳ ʛʨʫʧʧʳ ɹ ʥʝʚʦʟʤʦʞʥʳ, ʪʘʢ ʢʘʢ ʙʣʦʢʠʨʫʝʪʩʷ ʧʦʩʪʦʨʦʥʥʠʡ ʪʨʘʬʠʢ ʦʪ ʥʠʭ, ʢʨʦʤʝ 

ʪʨʘʬʠʢʘ ʩ ʂʦʦʨʜʠʥʘʪʦʨʦʤ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ. 

     ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʩʢʣʶʯʘʶʪʩʷ ʣʶʙʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʠʟ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʢ ʀʥʪʝʨʥʝʪ. 

     ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʦʪʢʨʳʪʦʤʫ ʀʥʪʝʨʥʝʪʫ 

ʟʘʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʢʣʶʯʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʢ ʀʥʪʝʨʥʝʪʫ ʜʣʷ ʟʘʱʠʱʝʥʥʦʛʦ ʦʙʤʝʥʘ ʩ ʜʨʫʛʠʤʠ ʣʦʢʘʣʴʥʳʤʠ 

ʩʝʪʷʤʠ (ʩ ʇʆ ViPNet) ʠ ʟʘʱʠʱʝʥʥʳʤʠ ʤʦʙʠʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ 

ʛʨʘʥʠʮʝ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤ ʝʱʝ ʦʜʠʥ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʩʝʪʝʚʳʤʠ 

ʠʥʪʝʨʬʝʡʩʘʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʎʋʉʝ ʟʘʜʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʜʣʷ 

ʨʘʟʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. 

 

ʌʫʥʢʮʠʷ ʪʨʘʥʩʣʷʮʠʠ IP-ʘʜʨʝʩʦʚ (NAT) 

     ViPNet Coordinator ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʪʨʘʥʩʣʷʮʠʠ ʩʝʪʝʚʳʭ ʘʜʨʝʩʦʚ (NAT ï Network 

Address Translation).  

     ʊʨʘʥʩʣʷʮʠʷ ʩʝʪʝʚʳʭ ʘʜʨʝʩʦʚ (NAT) ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ IP-

ʘʜʨʝʩʘ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʦʜʥʦʡ ʩʝʪʠ ʚ ʘʜʨʝʩʘ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʜʨʫʛʦʡ.  

     NAT ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ:  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʢ ʀʥʪʝʨʥʝʪ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʧʨʝʚʳʰʘʝʪ ʚʳʜʘʥʥʦʝ ʧʦʩʪʘʚʱʠʢʦʤ ʫʩʣʫʛ ʀʥʪʝʨʥʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʯʥʳʭ IP-

ʘʜʨʝʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, NAT ʧʦʟʚʦʣʷʝʪ ʣʦʢʘʣʴʥʳʤ ʩʝʪʷʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʯʘʩʪʥʳʝ ʘʜʨʝʩʘ, 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʀʥʪʝʨʥʝʪ.  

     ɼʣʷ ʩʦʢʨʳʪʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

NAT, ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ, ʠʤʝʶʱʠʝ ʯʘʩʪʥʳʝ ʘʜʨʝʩʘ, ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʀʥʪʝʨʥʝʪʦʤ, ʧʨʠ ʧʦʤʦʱʠ 

ʪʨʘʥʩʣʷʮʠʠ ʩʚʦʠʭ ʯʘʩʪʥʳʭ ʘʜʨʝʩʦʚ ʚ ʘʜʨʝʩʘ, ʜʦʧʫʩʪʠʤʳʝ ʚ ʀʥʪʝʨʥʝʪʝ (ʧʫʙʣʠʯʥʳʝ), ʠ ʧʨʠ 

ʵʪʦʤ ʚʳʛʣʷʜʝʪʴ ʩʥʘʨʫʞʠ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʪʣʠʯʥʦʝ ʦʪ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʠʤʝʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʢʨʳʪʦʤ 

ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ ʥʘʧʨʷʤʫʶ 

ʘʪʘʢʦʚʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʟʝʣ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

      ʌʫʥʢʮʠʠ NAT ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʨʘʟʛʨʘʥʠʯʠʚʘʶʱʝʤ ʣʦʢʘʣʴʥʫʶ 

(ʚʥʫʪʨʝʥʥʶʶ) ʩʝʪʴ ʠ ʛʣʦʙʘʣʴʥʫʶ (ʚʥʝʰʥʶʶ) ʩʝʪʴ (ʥʘʧʨʠʤʝʨ, ʀʥʪʝʨʥʝʪ). ʂʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ 

ʠʤʝʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʚ 
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ʀʥʪʝʨʥʝʪ ʠ ʠʤʝʝʪ ʧʫʙʣʠʯʥʳʡ IP-ʘʜʨʝʩ, ʥʘʟʦʚʝʤ ʵʪʦʪ ʠʥʪʝʨʬʝʡʩ ʚʥʝʰʥʠʤ. ʆʩʪʘʣʴʥʳʤ ʩʝʪʝʚʳʤ 

ʠʥʪʝʨʬʝʡʩʘʤ (ʚʥʫʪʨʝʥʥʠʤ) ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʩʚʦʝʥʳ ʣʶʙʳʝ ʘʜʨʝʩʘ (ʢʘʢ ʯʘʩʪʥʳʝ, ʪʘʢ ʠ 

ʧʫʙʣʠʯʥʳʝ). ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʝʪʝʚʳʭ ʧʘʢʝʪʦʚ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨ ʩ ʬʫʥʢʮʠʷʤʠ NAT, ʩ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʚʥʝʰʥʠʡ, ʘ ʟʘʪʝʤ ʦʙʨʘʪʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʪʨʘʥʩʣʷʮʠʷ ʩʝʪʝʚʳʭ 

ʘʜʨʝʩʦʚ (NAT). 

      ɺ ʇʆ ViPNet Coordinator ʪʨʘʥʩʣʷʮʠʷ ʘʜʨʝʩʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʣʶʙʳʭ IP-ʧʨʦʪʦʢʦʣʦʚ. 

ʆʜʥʘʢʦ ʜʣʷ ʚʩʝʭ ʧʨʦʪʦʢʦʣʦʚ ʢʨʦʤʝ TCP, UDP ʠ ICMP ʚʳʧʦʣʥʷʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʪʨʘʥʩʣʷʮʠʷ.  

      ʇʆ ViPNet Coordinator ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʪʨʘʥʩʣʷʮʠʶ ʜʚʫʭ ʪʠʧʦʚ ï ʩʪʘʪʠʯʝʩʢʫʶ 

ʪʨʘʥʩʣʷʮʠʶ ʠ ʜʠʥʘʤʠʯʝʩʢʫʶ ʪʨʘʥʩʣʷʮʠʶ (ʠʣʠ ʪʦʯʥʝʝ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʪʨʘʥʩʣʷʮʠʠ, ʠʟʚʝʩʪʥʦʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ "Masquerading"): 

ʉʪʘʪʠʯʝʩʢʘʷ ʪʨʘʥʩʣʷʮʠʷ ʘʜʨʝʩʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʘʜʨʝʩʦʚ ʧʦ ʪʠʧʫ çʦʜʠʥ ʢ 

ʦʜʥʦʤʫè, ʪ.ʝ. ʦʜʠʥ ʛʣʦʙʘʣʴʥʳʡ (ʧʫʙʣʠʯʥʳʡ) ʘʜʨʝʩ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ 

ʯʘʩʪʥʦʤʫ ʘʜʨʝʩʫ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ. ʉʪʘʪʠʯʝʩʢʘʷ ʪʨʘʥʩʣʷʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʥʝʢʠʡ ʚʥʫʪʨʝʥʥʠʡ ʫʟʝʣ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʫʧʝʥ ʠʟʚʥʝ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʘʜʨʝʩʫ (ʥʘʧʨʠʤʝʨ, 

ʩʝʨʚʝʨ www). 

      ɼʠʥʘʤʠʯʝʩʢʘʷ ʪʨʘʥʩʣʷʮʠʷ ʘʜʨʝʩʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ 

ʯʘʩʪʥʳʤʠ ʘʜʨʝʩʘʤʠ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ ʠ ʦʜʥʠʤ ʧʫʙʣʠʯʥʳʤ ʘʜʨʝʩʦʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʧʫʪʝʤ 

ʧʨʠʩʚʦʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦʨʪʦʚ). ɼʘʥʥʘʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ NAT, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢʦʤʧʴʶʪʝʨʦʚ ʠʟ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʩ ʯʘʩʪʥʳʤʠ ʘʜʨʝʩʘʤʠ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʯʝʨʝʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʠʤʝʶʱʠʡ ʚʩʝʛʦ 

ʦʜʠʥ ʧʫʙʣʠʯʥʳʡ ʘʜʨʝʩ, ʪ.ʢ. ʧʦʟʚʦʣʷʝʪ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʵʪʦʪ ʧʫʙʣʠʯʥʳʡ IP-

ʘʜʨʝʩ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʩʝʪʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

      ʉʪʘʪʠʯʝʩʢʘʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʪʨʘʥʩʣʷʮʠʷ ʘʜʨʝʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʩʪʨʦʡʢʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ ʪʨʘʥʩʣʷʮʠʠ ʥʘ ViPNet-ʢʦʦʨʜʠʥʘʪʦʨʝ. 

     ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ FTP-ʢʣʠʝʥʪʦʚ ʚ ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ViPNet 

Coordinator ʧʨʦʠʟʚʦʜʠʪ ʪʘʢʞʝ ʪʨʘʥʩʣʷʮʠʶ ʩʝʪʝʚʳʭ ʘʜʨʝʩʦʚ ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ ʜʣʷ 

ʧʨʦʪʦʢʦʣʘ FTP ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʥʘʩʪʨʦʝʢ ʧʨʘʚʠʣ ʪʨʘʥʩʣʷʮʠʠ. 

 

 ViPNet çʂʣʠʝʥʪè 

     ViPNet çʂʣʠʝʥʪè - ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʠʡ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

1. ʇʝʨʩʦʥʘʣʴʥʳʡ ʩʝʪʝʚʦʡ ʵʢʨʘʥ - ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʪʠʪʴ ʢʦʤʧʴʶʪʝʨ ʦʪ ʧʦʧʳʪʦʢ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʢʘʢ ʠʟ ʛʣʦʙʘʣʴʥʦʡ, ʪʘʢ ʠ ʠʟ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

     ʇʝʨʩʦʥʘʣʴʥʳʡ ʩʝʪʝʚʦʡ ʵʢʨʘʥ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʥʦʤʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʶ 

(ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʠʩʚʦʝʥʥʳʭ ʝʤʫ ʧʦʣʥʦʤʦʯʠʡ): 

ʋʧʨʘʚʣʷʪʴ ʜʦʩʪʫʧʦʤ ʢ ʜʘʥʥʳʤ ʢʦʤʧʴʶʪʝʨʘ ʠʟ ʣʦʢʘʣʴʥʦʡ ʠʣʠ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ; 

ʆʧʨʝʜʝʣʷʪʴ ʘʜʨʝʩʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʧʳʪʘʶʱʠʭʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ɺʘʰʝʤ 

ʢʦʤʧʴʶʪʝʨʝ; 

ʆʙʝʩʧʝʯʠʚʘʪʴ ʨʝʞʠʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʩ ʜʨʫʛʠʤʠ ʦʪʢʨʳʪʳʤʠ ʫʟʣʘʤʠ ʣʦʢʘʣʴʥʦʡ ʠʣʠ 

ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʪʦʣʴʢʦ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʧʦʣʴʟʦʚʘʪʝʣʷ,  ʧʨʠ ʵʪʦʤ ʢʦʤʧʴʶʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʦʩʪʘʝʪʩʷ çʥʝʚʠʜʠʤʳʤè ʜʣʷ ʦʪʢʨʳʪʳʭ ʫʟʣʦʚ ʣʦʢʘʣʴʥʦʡ ʠ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʝʡ (ʪʝʭʥʦʣʦʛʠʷ 

Stealth), ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʠʟʚʥʝ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʨʦʛʨʘʤʤ 

çʰʧʠʦʥʦʚè; 

ʌʦʨʤʠʨʦʚʘʪʴ çʯʝʨʥʳʝè ʠ çʙʝʣʳʝè ʩʧʠʩʢʠ ʫʟʣʦʚ ʦʪʢʨʳʪʦʡ ʩʝʪʠ, ʩʦʝʜʠʥʝʥʠʝ ʩ ʢʦʪʦʨʳʤʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ çʟʘʧʨʝʱʝʥʦè ʠʣʠ çʨʘʟʨʝʰʝʥʦè; 

ʆʩʫʱʝʩʪʚʣʷʪʴ ʬʠʣʴʪʨʘʮʠʶ ʪʨʘʬʠʢʘ ʧʦ ʪʠʧʘʤ ʩʝʨʚʠʩʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʘʜʨʝʩʘ 

ʦʪʢʨʳʪʦʡ ʩʝʪʠ ʠʣʠ ʜʠʘʧʘʟʦʥʘ ʘʜʨʝʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʛʨʘʥʠʯʠʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʦʧʘʩʥʳʭè ʩʝʨʚʠʩʦʚ ʥʘ çʩʦʤʥʠʪʝʣʴʥʳʭè ʫʟʣʘʭ ʦʪʢʨʳʪʦʡ ʩʝʪʠ; ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʬʠʣʴʪʨʘʮʠʶ ʪʨʘʬʠʢʘ ʧʦ ʪʠʧʘʤ ʩʝʨʚʠʩʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʥʥʳʤ ʫʟʣʦʤ ʜʨʫʛʠʭ 

ʟʘʱʠʱʝʥʥʳʭ ʫʟʣʦʚ. 
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     ʂʦʥʪʨʦʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʩʝʪʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʜʘʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥ 

ViPNet [ʂʣʠʝʥʪ], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʚʨʝʤʷ ʦʙʥʘʨʫʞʠʪʴ ʠ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʠ ʟʘʧʫʱʝʥʥʳʭ ʧʨʦʛʨʘʤʤ çʰʧʠʦʥʦʚè, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʝʨʝʜʘʚʘʪʴ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʥʘ ʜʘʥʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ (ʧʘʨʦʣʠ ʜʦʩʪʫʧʘ, ʜʘʥʥʳʝ ʦ ʢʨʝʜʠʪʥʳʭ ʢʘʨʪʘʭ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʜʣʷ ʜʦʩʪʫʧʘ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʜʨ.) 

     ʋʩʪʘʥʦʚʣʝʥʠʝ ʟʘʱʠʱʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʦʩʥʘʱʝʥʥʳʤʠ ViPNet 

[ʂʣʠʝʥʪ], ʜʣʷ ʣʶʙʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʩʝʪʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

     ɼʣʷ ʣʶʙʳʭ ʩʝʪʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: 

ʐʠʬʨʦʚʘʥʠʝ IP-ʧʘʢʝʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ, 

ʢʦʥʪʨʦʣʷ ʚʨʝʤʝʥʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʘʚʪʦʨʠʟʘʮʠʠ) ʠ ʩʢʨʳʪʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʘʢʝʪʘ; 

ɹʣʦʢʠʨʦʚʢʘ ʰʠʬʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ, ʧʨʝʚʳʰʝʥʠʠ ʜʦʧʫʩʪʠʤʦʡ 

ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ ʦʪʧʨʘʚʢʠ ʠ ʪʝʢʫʱʠʤ ʚʨʝʤʝʥʝʤ (ʟʘʱʠʪʘ ʦʪ ʧʝʨʝʧʦʚʪʦʨʦʚ) ʠʣʠ ʧʨʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʘʢʝʪ; 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʉʆʄ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʚʳʟʦʚʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ Web ʧʨʠʣʦʞʝʥʠʷʤʠ. 

     ɺʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʱʠʱʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʦʩʥʘʱʝʥʥʳʤʠ 

ViPNet [ʂʣʠʝʥʪ] ʧʦʟʚʦʣʷʝʪ:   

ʆʨʛʘʥʠʟʦʚʘʪʴ ʩʭʝʤʫ ʟʘʱʠʱʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ Web-ʧʨʠʣʦʞʝʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ Web-trading, Web-ordering, Web-ʭʦʩʪʠʥʛʘ, Web-ʚʝʱʘʥʠʷ ʠ ʪ.ʜ., ʩ ʜʦʩʪʫʧʦʤ ʢ Web-

ʧʣʘʪʬʦʨʤʝ, ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥ ViPNet [ʂʣʠʝʥʪ], ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʧʠʩʢʫ 

ʫʯʘʩʪʥʠʢʦʚ VPN. ɼʘʥʥʘʷ ʩʭʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʢʦʨʧʦʨʘʮʠʠ ʛʠʙʢʦʝ ʠ 

ʙʝʟʦʧʘʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʚʦʟʤʦʞʥʳʭ Web-ʧʨʠʣʦʞʝʥʠʡ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ʠ 

ʜʦʩʪʫʧʥʦʛʦ ʩʨʝʜʩʪʚʘ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʢʦʨʧʦʨʘʮʠʠ ʠ ʝʝ ʧʘʨʪʥʝʨʦʚ; 

ɿʘʱʠʪʠʪʴ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʚʪʦʨʠʟʦʚʘʪʴ ʚʩʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʣʦʢʘʣʴʥʳʤʠ, ʤʦʙʠʣʴʥʳʤʠ ʠ 

ʫʜʘʣʝʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʦʩʥʘʱʝʥʥʳʤʠ ViPNet [ʂʣʠʝʥʪʦʤ], ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʩʝʨʚʝʨʘʤʠ 

ʧʨʠʣʦʞʝʥʠʡ, ʙʘʟ ʜʘʥʥʳʭ, SQL-ʩʝʨʚʝʨʘʤʠ, ʪʘʢʞʝ ʦʩʥʘʱʝʥʥʳʤʠ ViPNet [ʂʣʠʝʥʪʦʤ]. ʕʪʦ 

ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʚʩʝʚʦʟʤʦʞʥʳʭ ERP-ʩʠʩʪʝʤ, 

ʬʠʥʘʥʩʦʚʦ-ʫʯʝʪʥʳʭ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʩʠʩʪʝʤ ʪʠʧʘ çʂʣʠʝʥʪ-ɹʘʥʢè, 

çʀʥʪʝʨʥʝʪ-ɹʘʥʢʠʥʛè, CRM (Customer Relationship Management) ʩʠʩʪʝʤ ʠ ʧʨʦʯʠʭ ʩʠʩʪʝʤ, ʛʜʝ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʪʨʝʙʫʶʱʘʷ ʩʦʙʣʶʜʝʥʠʷ 

ʧʨʘʚʠʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ 

ʥʝʦʙʭʦʜʠʤʘ ʢʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ ʥʘ ʩʝʪʠ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʥʝʜʦʨʦʛʠʝ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ ʦʪʢʨʳʪʦʡ ʩʝʪʠ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

      ʋʩʣʫʛʠ ʟʘʱʠʱʝʥʥʳʭ ʩʣʫʞʙ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ, 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʬʝʨʝʥʮʠʡ, ʟʘʱʠʱʝʥʥʳʭ ʘʫʜʠʦ- ʠ ʚʠʜʝʦ-ʧʝʨʝʛʦʚʦʨʦʚ ʧʦʟʚʦʣʷʶʪ: 

ʆʙʤʝʥʠʚʘʪʴʩʷ ʩʦʦʙʱʝʥʠʷʤʠ ʠʣʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʮʠʨʢʫʣʷʨʥʳʡ ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ, ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʠʟʘʪʦʨ ʪʘʢʦʛʦ ʦʙʤʝʥʘ ʚʠʜʠʪ ʚʩʝ ʩʦʦʙʱʝʥʠʷ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫʯʘʩʪʥʠʢʠ 

ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʡ ʜʨʫʛ ʜʨʫʛʘ ʥʝ ʚʠʜʷʪ. ʇʨʠ ʵʪʦʤ ʚʝʜʫʪʩʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʧʨʦʪʦʢʦʣʳ 

ʚʩʝʭ ʩʦʦʙʱʝʥʠʡ; 

ʇʨʦʚʦʜʠʪʴ ʟʘʱʠʱʝʥʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ; 

ʆʧʝʨʘʪʠʚʥʦ ʚʠʜʝʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʘʚʢʠ ʠ ʧʨʦʯʪʝʥʠʷ ʩʦʦʙʱʝʥʠʡ; 

ʇʨʦʚʦʜʠʪʴ ʟʘʱʠʱʝʥʥʳʝ ʘʫʜʠʦ- (Voice over IP) ʠ ʚʠʜʝʦ-ʧʝʨʝʛʦʚʦʨʳ (ʢʦʥʬʝʨʝʥʮʠʠ) 

ʇʨʠ ʵʪʦʤ, ʪʝʭʥʦʣʦʛʠʷ ViPNet ʧʦʜʜʝʨʞʠʚʘʝʪ ʣʶʙʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʘʧʧʘʨʘʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʦ- ʠ ʚʠʜʝʦ-ʢʦʥʬʝʨʝʥʮʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ IP-ʪʝʭʥʦʣʦʛʠʷʭ. 

      ʉʝʨʚʠʩ ʟʘʱʠʱʝʥʥʳʭ ʧʦʯʪʦʚʳʭ ʫʩʣʫʛ ï ʟʘʱʠʱʝʥʥʳʡ ʧʦʯʪʦʚʳʡ ʢʣʠʝʥʪ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʧʦʣʫʯʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʢʦʥʪʨʦʣʴ ʟʘ 

ʧʨʦʭʦʞʜʝʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ.  



 

46 

 

 

ɼʝʣʦʚʘʷ ʧʦʯʪʘ - ʤʦʜʫʣʴ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ViPNet [ʂʣʠʝʥʪ], ʧʦʟʚʦʣʷʝʪ: 

ʇʝʨʝʜʘʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ʧʦ ʦʪʢʨʳʪʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʩ ʟʘʱʠʪʦʡ ʥʘ ʚʩʝʤ ʤʘʨʰʨʫʪʝ 

ʩʣʝʜʦʚʘʥʠʷ ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ ʜʦ ʧʦʣʫʯʘʪʝʣʷ, ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʩʝʨʚʝʨʘ SMTP/POP3; 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʘʤʠʤ ʩʦʦʙʱʝʥʠʝʤ ʟʘʱʠʪʠʪʴ ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ ʥʝʤʫ ʬʘʡʣʳ; 

ʆʨʛʘʥʠʟʦʚʘʪʴ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʟʘʱʠʱʝʥʥʳʡ ʘʚʪʦʧʨʦʮʝʩʩʠʥʛ ʩʪʘʥʜʘʨʪʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, çʨʦʞʜʘʝʤʳʭè ʜʨʫʛʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ 

(ʙʫʭʛʘʣʪʝʨʩʢʠʤʠ, ʙʘʥʢʦʚʩʢʠʤʠ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʠ ʧʨ.); 

ʆʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʜʦʢʫʤʝʥʪʘ ʚ ʧʦʯʪʦʚʦʡ ʙʘʟʝ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʤʥʦʞʝʩʪʚʫ ʧʘʨʘʤʝʪʨʦʚ 

(ʦʪʧʨʘʚʠʪʝʣʴ, ʧʦʣʫʯʘʪʝʣʴ, ʪʝʤʘ, ʜʘʪʘ, ʧʝʨʠʦʜ, ʢʦʥʪʝʢʩʪ ʠ ʪ.ʧ.); 

ʇʦʜʪʚʝʨʞʜʘʪʴ ʣʠʯʥʦʩʪʴ ʦʪʧʨʘʚʠʪʝʣʷ, ʠʩʧʦʣʴʟʫʷ ʕʎʇ, ʚʩʪʨʦʝʥʥʫʶ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ 

ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ʇʝʨʝʜʘʪʴ ʩʦʦʙʱʝʥʠʝ ʪʦʣʴʢʦ ʪʝʤ ʧʦʣʫʯʘʪʝʣʷʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʦ ʧʨʝʜʥʘʟʥʘʯʘʣʦʩʴ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʧʨʘʚʠʪʴ ʢʦʧʠʠ ʩʦʦʙʱʝʥʠʡ ʥʘ ʟʘʜʘʥʥʳʝ ʚ ʎʋʉ ʫʟʣʳ; 

ʇʦʜʪʚʝʨʜʠʪʴ ʧʦʣʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʦʙʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʘʪʫ, ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʷ ʠ 

ʣʠʯʥʦʩʪʠ ʧʦʣʫʯʘʪʝʣʝʡ; 

ɺʝʩʪʠ ʫʯʝʪʥʫʶ ʥʫʤʝʨʘʮʠʶ ʩʦʦʙʱʝʥʠʡ 
ʂʨʦʤʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ViPNet çʂʣʠʝʥʪè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʉʆʄ ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʚʳʟʦʚʘ ʢʨʠʧʪʦʬʫʥʢʮʠʡ ʠ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ Web ʧʨʠʣʦʞʝʥʠʷʤʠ. 

 

 ʃʦʛʠʢʘ ʦʙʨʘʙʦʪʢʠ  IP-ʪʨʘʬʠʢʘ 

     ʆʩʥʦʚʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʤʦʜʫʣʝʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ViPNet-

ʜʨʘʡʚʝʨ. ɼʨʘʡʚʝʨ ʨʘʙʦʪʘʝʪ ʥʘ ʫʨʦʚʥʝ IP-ʧʘʢʝʪʦʚ, ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʧʝʨʝʜʘʶʪʩʷ ʩʪʘʥʜʘʨʪʥʦʤʫ 

ʩʪʝʢʫ TCP/IP, ʧʦʵʪʦʤʫ ʦʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʝʩʴ IP-ʪʨʘʬʠʢ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʩʝʪʴ ʠ ʠʟ ʩʝʪʠ, ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʜʣʷ ʣʶʙʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʤʝʥʷʷ ʠʭ ʧʨʠʚʳʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʷʪʴ ViPNet ʢʘʢ ʩʠʩʪʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʙʝʟ çʥʘʩʠʣʠʷè ʥʘʜ ʧʨʠʥʷʪʳʤʠ ʚ ʢʦʨʧʦʨʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʵʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʩʪʝʡʰʠʭ Web-ʧʨʠʣʦʞʝʥʠʡ ʠ ʢʦʥʯʘʷ 

ʩʣʦʞʥʝʡʰʠʤʠ ERP-ʩʠʩʪʝʤʘʤʠ. 

     ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ViPNet ʜʨʘʡʚʝʨʘ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʧʦ ʢʘʞʜʦʤʫ 

ʦʪʧʨʘʚʣʷʝʤʦʤʫ ʠʣʠ ʧʦʣʫʯʘʝʤʦʤʫ IP-ʧʘʢʝʪʫ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʦʪʧʨʘʚʣʷʝʤʦʛʦ IP-ʧʘʢʝʪʘ (ʈʠʩʫʥʦʢ 217) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʦ ʠʟ ʪʨʝʭ ʜʝʡʩʪʚʠʡ: 

ʧʨʦʧʫʩʪʠʪʴ ʚ ʥʝʟʘʱʠʱʝʥʥʦʤ ʚʠʜʝ, ʥʝ ʧʨʦʧʫʩʢʘʪʴ ʚʦʦʙʱʝ, ʟʘʰʠʬʨʦʚʘʪʴ ʠ ʦʪʧʨʘʚʠʪʴ ʚ 

ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. 

 

 
ʈʠʩ. 17. ʆʙʨʘʙʦʪʢʘ ʠʩʭʦʜʷʱʠʭ IP-ʧʘʢʝʪʦʚ 
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ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʣʫʯʘʝʤʦʛʦ IP-ʧʘʢʝʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʦ ʠʟ ʪʨʝʭ ʜʝʡʩʪʚʠʡ: ʧʨʦʧʫʩʪʠʪʴ ʚ 

ʥʝʟʘʱʠʱʝʥʥʦʤ ʚʠʜʝ (ʝʩʣʠ ʧʘʢʝʪ ʥʝʟʘʰʠʬʨʦʚʘʥ), ʥʝ ʧʨʦʧʫʩʢʘʪʴ ʚʦʦʙʱʝ, ʨʘʩʰʠʬʨʦʚʘʪʴ (ʝʩʣʠ 

ʧʘʢʝʪ ʟʘʰʠʬʨʦʚʘʥ) ʠ ʧʝʨʝʜʘʪʴ ʧʨʠʣʦʞʝʥʠʶ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ. 

 

 
 

ʈʠʩ.18. ʆʙʨʘʙʦʪʢʘ ʚʭʦʜʷʱʠʭ IP-ʧʘʢʝʪʦʚ 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ɼʨʘʡʚʝʨʘ ʟʘʱʠʪʳ ʪʨʘʬʠʢʘ (ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ ʢʣʘʩʩʘ P4) 

ʩʦʩʪʘʚʣʷʝʪ ~ 50 ʄʙʠʪ/ʩʝʢ.  

 

 ʈʝʞʠʤʳ ʨʘʙʦʪʳ ViPNet-ʜʨʘʡʚʝʨʘ 

     ViPNet-ʜʨʘʡʚʝʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʦʚ: 

çɹʣʦʢʠʨʦʚʘʪʴ ʦʪʢʨʳʪʳʡ IP-ʪʨʘʬʠʢè.  

ʉ ʢʦʤʧʴʶʪʝʨʘʤʠ VPN-ʩʝʪʠ ʨʘʟʨʝʰʝʥʘ ʰʠʬʨʦʚʘʥʥʘʷ ʩʚʷʟʴ. 

ʉ ʦʪʢʨʳʪʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʚʷʟʴ ʙʣʦʢʠʨʫʝʪʩʷ. 

çʈʘʟʨʝʰʠʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ  ʦʪʢʨʳʪʳʡ  IP- ʪʨʘʬʠʢè. 

ʉ ʢʦʤʧʴʶʪʝʨʘʤʠ VPN-ʩʝʪʠ ʨʘʟʨʝʰʝʥʘ ʰʠʬʨʦʚʘʥʥʘʷ ʩʚʷʟʴ. 

ʂʦʤʧʴʶʪʝʨ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ, ʤʦʞʝʪ  ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʪʢʨʳʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʢʦʤʧʴʶʪʝʨʘʤʠ 

ʠʣʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʚ VPN-ʩʝʪʴ ʥʝ ʚʭʦʜʷʱʠʤʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʚ ʠʭ IP-ʘʜʨʝʩʘ.  

      çɹʫʤʝʨʘʥʛ (ʈʘʟʨʝʰʠʪʴ ʠʥʠʮʠʘʪʠʚʥʳʝ ʦʪʢʨʳʪʳʝ ʩʦʝʜʠʥʝʥʠʷ)è. 

ʉ ʢʦʤʧʴʶʪʝʨʘʤʠ VPN-ʩʝʪʠ ʨʘʟʨʝʰʝʥʘ ʰʠʬʨʦʚʘʥʥʘʷ ʩʚʷʟʴ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʦʪ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʩ ʦʪʢʨʳʪʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ.  ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʪʢʨʳʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʦʧʫʩʢʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʟʘʱʠʱʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠʥʠʮʠʠʨʫʝʪ ʵʪʠ ʩʦʝʜʠʥʝʥʠʷ.  

     ɽʩʪʴ çɾʝʩʪʢʠʡ ɹʫʤʝʨʘʥʛè ʠ çʄʷʛʢʠʡ ɹʫʤʝʨʘʥʛè.  

çɾʝʩʪʢʠʡ ɹʫʤʝʨʘʥʛè - ʵʪʦ ʨʝʞʠʤ ɹʫʤʝʨʘʥʛʘ, ʚ ʢʦʪʦʨʦʤ ʘʥʘʣʠʟ ʧʦʩʪʫʧʘʶʱʝʡ ʚʦ ʚʨʝʤʷ 

ʩʦʝʜʠʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʧʘʨʘʤʝʪʨʦʚ (ʘʜʨʝʩ, ʧʨʦʪʦʢʦʣ, 

ʧʦʨʪ).  

     çʄʷʛʢʠʡ ʙʫʤʝʨʘʥʛè - ʘʥʘʣʠʟ ʧʦʩʪʫʧʘʶʱʝʡ ʚʦ ʚʨʝʤʷ ʩʦʝʜʠʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦ ʤʝʥʴʰʝʤʫ ʯʠʩʣʫ ʧʘʨʘʤʝʪʨʦʚ (ʘʜʨʝʩ, ʧʨʦʪʦʢʦʣ). 

      ɺ ʞʝʩʪʢʦʤ ʨʝʞʠʤʝ ʥʝ ʫʜʘʩʪʩʷ ʨʘʙʦʪʘʪʴ ʩ ʪʝʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʳʪʘʶʪʩʷ ʧʝʨʝʜʘʚʘʪʴ ʦʪʚʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʧʦ ʪʦʤʫ ʧʦʨʪʫ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʪʢʨʳʪ ʜʣʷ 

ʠʩʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ. ɽʩʣʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʪʘʢʠʤ ʧʨʦʪʦʢʦʣʘʤ, ʪʦ ʩʣʝʜʫʝʪ 

ʧʝʨʝʡʪʠ ʚ ʤʷʛʢʠʡ ʨʝʞʠʤ.  ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʪʦʢʦʣ FTP, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʨʝʞʠʤʝ ʞʝʩʪʢʦʛʦ ʙʫʤʝʨʘʥʛʘ.  
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      ɺ ʩʣʫʯʘʝ ʨʘʙʦʪʳ ʩ ʧʨʦʪʦʢʦʣʦʤ FTP ʚ ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ (ʨʝʞʠʤʝ, ʚ ʢʦʪʦʨʦʤ FTP-ʩʝʨʚʝʨ 

ʦʪʢʨʳʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩ ʢʣʠʝʥʪʦʤ) ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʦʤʘʥʜʳ PORT ʩʦʟʜʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ 

ʯʘʩʪʥʳʡ ʬʠʣʴʪʨ, ʧʨʦʧʫʩʢʘʶʱʠʡ TCP-ʩʦʝʜʠʥʝʥʠʝ ʦʪ FTP-ʩʝʨʚʝʨʘ ʥʘ ʣʦʢʘʣʴʥʫʶ ʤʘʰʠʥʫ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʨʪʘʤ. ʕʪʦʪ ʬʠʣʴʪʨ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

çʅʝ ʙʣʦʢʠʨʦʚʘʪʴ ʦʪʢʨʳʪʳʡ  IP-ʪʨʘʬʠʢè.  

ʉ ʢʦʤʧʴʶʪʝʨʘʤʠ VPN-ʩʝʪʠ ʨʘʟʨʝʰʝʥʘ ʰʠʬʨʦʚʘʥʥʘʷ ʩʚʷʟʴ. 

ʉʦ ʚʩʝʤʠ ʦʪʢʨʳʪʳʤʠ ʨʝʩʫʨʩʘʤ  ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʪʢʨʳʪʳʝ ʩʦʝʜʠʥʝʥʠʷ.  

çʆʪʢʣʶʯʠʪʴ ʜʨʘʡʚʝʨè -  ʨʘʙʦʪʘ ʚ ʦʪʢʨʳʪʦʤ ʨʝʞʠʤʝ ʩʦ ʚʩʝʤʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʨʝʩʫʨʩʘʤʠ.  

 

ʌʠʣʴʪʨʘʮʠʷ: ʢʨʠʪʝʨʠʠ ʠ ʧʨʘʚʠʣʘ 

     ʂʨʠʪʝʨʠʠ ʬʠʣʴʪʨʘʮʠʠ - ʧʘʨʘʤʝʪʨʳ, ʘʪʨʠʙʫʪʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝ ʠʣʠ ʟʘʧʨʝʱʝʥʠʝ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ (ʜʘʥʥʳʭ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ (ʧʨʘʚʠʣʘʤʠ ʬʠʣʴʪʨʘʮʠʠ). ɺ 

ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʫʞʝʙʥʳʝ ʧʦʣʷ ʧʘʢʝʪʦʚ (ʜʘʥʥʳʭ), 

ʩʦʜʝʨʞʘʱʠʝ ʩʝʪʝʚʳʝ ʘʜʨʝʩʘ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʘʜʨʝʩʘ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʦʨʪʦʚ ʠ ʜʨʫʛʠʝ ʟʥʘʯʠʤʳʝ 

ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʧʨʠʤʝʨ, ʚʨʝʤʝʥʥʳʝ, ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʦʙʲʝʤ ʜʘʥʥʳʭ ʠ ʪ.ʧ. 

ʇʨʘʚʠʣʘ ʬʠʣʴʪʨʘʮʠʠ - ʧʝʨʝʯʝʥʴ ʫʩʣʦʚʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʜʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʬʠʣʴʪʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝ ʠʣʠ ʟʘʧʨʝʱʝʥʠʝ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʦʚ 

(ʜʘʥʥʳʭ) ʠ ʧʝʨʝʯʝʥʴ ʜʝʡʩʪʚʠʡ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʄʕ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʠ/ʠʣʠ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ. 

      ʇʨʘʚʠʣʘ ʬʠʣʴʪʨʘʮʠʠ IP-ʪʨʘʬʠʢʘ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʡʩʪʚʠʷ ʚʳʙʨʘʥʥʦʛʦ ʨʝʞʠʤʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʧʠʩʢʘ ʬʠʣʴʪʨʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ IP-ʘʜʨʝʩʦʚ, 

ʧʨʦʪʦʢʦʣʦʚ ʠ ʧʦʨʪʦʚ. ʉʧʠʩʦʢ ʩʝʪʝʚʳʭ ʬʠʣʴʪʨʦʚ ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʚʠʜʝ ʜʨʝʚʦʚʠʜʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʪʜʝʣʴʥʦ ʜʣʷ ɿʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʠ ʆʪʢʨʳʪʦʡ ʩʝʪʠ. ʕʪʦ ʜʝʨʝʚʦ ʬʠʣʴʪʨʦʚ ʧʦʟʚʦʣʷʝʪ 

ʟʘʜʘʚʘʪʴ ʬʠʣʴʪʨʳ, ʢʘʢ ʥʘ ʦʪʜʝʣʴʥʳʡ IP-ʘʜʨʝʩ, ʪʘʢ ʠ ʥʘ ʜʠʘʧʘʟʦʥ IP-ʘʜʨʝʩʦʚ (ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ). 

ɼʘʣʝʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʬʠʣʴʪʨʳ ʥʘ ʪʠʧʳ ʧʨʦʪʦʢʦʣʦʚ, ʥʘʧʨʘʚʣʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ (ʧʨʦʭʦʞʜʝʥʠʷ IP-ʧʘʢʝʪʦʚ) ʠ ʥʦʤʝʨʘ ʧʦʨʪʦʚ (ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ). ʅʘʩʪʨʦʡʢʫ ʧʨʘʚʠʣ 

ʬʠʣʴʪʨʘʮʠʠ ʦʪʢʨʳʪʦʛʦ IP-ʪʨʘʬʠʢʘ (ʚ ʦʢʥʝ ʆʪʢʨʳʪʘʷ ʩʝʪʴ) ʚʩʝʛʜʘ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʚʳʙʦʨʘ 

ʨʝʞʠʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʪʦʯʥʷʪʴ ʝʛʦ ʟʘʜʘʥʠʝʤ ʩʝʪʝʚʳʭ ʬʠʣʴʪʨʦʚ.  

 

ɺʠʜʳ ʬʠʣʴʪʨʦʚ. 

      ʈʷʜ ʬʠʣʴʪʨʦʚ ʚ ʇʆ ViPNet çʂʣʠʝʥʪè-çʄʦʥʠʪʦʨè ʦʧʨʝʜʝʣʝʥ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʕʪʠ ʬʠʣʴʪʨʳ 

ʥʝʣʴʟʷ ʫʜʘʣʷʪʴ, ʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʷʭ ʠʭ ʤʦʞʥʦ ʤʝʥʷʪʴ: ʠʥʚʝʨʪʠʨʦʚʘʪʴ, ʘ ʪʘʢʞʝ 

ʜʦʙʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʬʠʣʴʪʨʳ ʧʨʦʪʦʢʦʣʦʚ. ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʬʠʣʴʪʨʦʚ: 

ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʬʠʣʴʪʨ 

ɻʣʘʚʥʳʡ ʬʠʣʴʪʨ  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʬʠʣʴʪʨ (ʬʠʣʴʪʨ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ)  

ʌʠʣʴʪʨ ʧʨʦʪʦʢʦʣʦʚ ï ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʠʣʦ ʬʠʣʴʪʨʘʮʠʠ ʧʘʢʝʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʪʦʢʦʣʘ, 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ, ʘʜʨʝʩʘʪʘ ʧʘʢʝʪʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʭʦʞʜʝʥʠʷ IP-ʧʘʢʝʪʘ, ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʩʪʨʦʝʥ ʜʣʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʛʦ, ʛʣʘʚʥʦʛʦ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʬʠʣʴʪʨʦʚ. ʌʠʣʴʪʨ 

ʧʨʦʪʦʢʦʣʦʚ ʚʩʝʛʜʘ ʧʦʜʯʠʥʝʥ ʢʘʢʦʤʫ-ʣʠʙʦ ʬʠʣʴʪʨʫ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ.  

Microsoft SQL ʬʠʣʴʪʨ - ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ViPNet [ʂʣʠʝʥʪ] ʥʘ Microsoft 

SQL ʩʝʨʚʝʨ ʩ ʮʝʣʴʶ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʇʆ ViPNet) ʥʘ 

SQL ʩʝʨʚʝʨ, ʣʠʙʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʠʭʦʜʘ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ʌʠʣʴʪʨ ʨʘʙʦʪʘʝʪ ʥʘ 

ʫʨʦʚʥʝ ʧʨʦʪʦʢʦʣʘ TDS (ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ MS SQL). Microsoft SQL ʬʠʣʴʪʨ 

ʚʩʝʛʜʘ ʧʦʜʯʠʥʝʥ ʢʘʢʦʤʫ-ʣʠʙʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʬʠʣʴʪʨʫ.  

 

mk:@MSITStore:C:/Program%20Files/InfoTeCS/ViPNet%20%5bКлиент%5d/Monitor.chm::/private_net/HIDD_PRIVATE_1.htm
mk:@MSITStore:C:/Program%20Files/InfoTeCS/ViPNet%20%5bКлиент%5d/Monitor.chm::/DlgIp/HIDD_DLG_TREEEDIT.htm
mk:@MSITStore:C:/Program%20Files/InfoTeCS/ViPNet%20%5bКлиент%5d/Monitor.chm::/SQL/HIDD_SQL.htm
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ʊʫʥʥʝʣʠʨʦʚʘʥʠʝ (ʠʥʢʘʧʩʫʣʷʮʠʷ) ʠ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʰʠʬʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ, ʩʪʨʫʢʪʫʨʘ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʛʦ IP-ʧʘʢʝʪʘ 

      ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ IP-ʧʘʢʝʪʦʚ ʜʨʘʡʚʝʨ ʜʦʣʞʝʥ ʚʣʘʜʝʪʴ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʨʷʜʝ ʧʘʨʘʤʝʪʨʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʜʘʥʥʳʤ ʫʟʣʦʤ ʜʨʫʛʠʭ ʫʟʣʦʚ 

(ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʥʦʤʝʨʘ ʢʣʶʯʝʡ, IP-ʘʜʨʝʩʘ, ʧʦʨʪʳ ʠ ʜʨ.) ʈʝʛʠʩʪʨʘʮʠʷ ʜʨʘʡʚʝʨʦʤ ʧʘʨʘʤʝʪʨʦʚ 

ʦ ʯʫʞʠʭ ʫʟʣʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ: 

ʧʨʠ ʟʘʛʨʫʟʢʝ ʜʘʥʥʳʭ ʄʦʥʠʪʦʨʦʤ, ʢʦʪʦʨʳʝ ʦʥ ʧʦʣʫʯʠʣ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʦʧʦʚʝʱʝʥʠʷ ʦʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʝʨʚʝʨʘ IP-ʘʜʨʝʩʦʚ, ʠʣʠ ʠʟ ʎʋʉʘ, ʠʣʠ ʩʦʭʨʘʥʝʥʥʳʝ ʦʪ ʜʨʘʡʚʝʨʘ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʩʝʘʥʩʝ ʟʘʛʨʫʟʢʠ ʤʦʥʠʪʦʨʘ,   

ʧʫʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ ʜʨʘʡʚʝʨʦʤ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʧʦʩʪʫʧʠʚʰʠʭ ʚʭʦʜʷʱʠʭ ʧʘʢʝʪʦʚ, ʘʜʨʝʩʦʚʘʥʥʳʭ 

ʜʘʥʥʦʤʫ ʫʟʣʫ.  

     ʄʦʥʠʪʦʨ ʤʦʞʝʪ ʟʘʛʨʫʟʠʪʴ ʜʨʘʡʚʝʨʫ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʟʣʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʜʘʥʥʳʡ ʫʟʝʣ ʠ ʥʝ 

ʠʤʝʝʪ ʩʚʷʟʠ. ʆ ʪʘʢʠʭ ʫʟʣʘʭ ʛʨʫʟʠʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʣʶʯʝʡ. ʅʘ 

ʢʦʦʨʜʠʥʘʪʦʨʘʭ ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʘʭ, ʘ ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʪʦʨʘʭ, ʟʘ 

ʢʦʪʦʨʳʤʠ ʩʪʦʷʪ ʜʨʫʛʠʝ ʫʟʣʳ. ʅʘ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʘʭ ʵʪʦ ʠʥʬʦʨʤʘʮʠʷ ʪʦʣʴʢʦ ʦ 

ʢʦʦʨʜʠʥʘʪʦʨʘʭ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʪʦʷʪ ʜʨʫʛʠʝ ʫʟʣʳ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ 

ʄʦʥʠʪʦʨʦʤ ʪʦʣʴʢʦ ʦʪ ʩʝʨʚʝʨʘ IP-ʘʜʨʝʩʦʚ ʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʧʘʢʝʪʘ.  

      ɼʨʘʡʚʝʨ ʫʟʣʘ ʧʦ ʚʩʝʤ ʟʘʰʠʬʨʦʚʘʥʥʳʤ ʚʭʦʜʷʱʠʤ UDP/2046 ʧʘʢʝʪʘʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ 

ʜʘʥʥʦʤʫ ʫʟʣʫ, ʘ ʪʘʢʞʝ ʧʦ ʙʨʦʜʢʘʩʪʘʤ UDP/2048 ʠ 2050 (ʵʪʦ ʩʣʫʞʝʙʥʳʝ ʧʘʢʝʪʳ, ʬʦʨʤʠʨʫʝʤʳʝ 

ʤʦʥʠʪʦʨʦʤ, ʚʥʫʪʨʴ ʪʝʣʘ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʛʦ ViPNet-ʧʘʢʝʪʘ ʢʦʪʦʨʳʭ ʜʨʘʡʚʝʨ ʚʩʪʘʚʣʷʝʪ ʚʩʶ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ), ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦ ʚʥʝʰʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʣʶʙʳʭ ʧʘʢʝʪʦʚ 

(Source IP-ʘʜʨʝʩ ʠ Source ʧʦʨʪ ViPNet-ʧʘʢʝʪʘ) ʥʘ ʢʘʞʜʦʤ ʠʟ ʠʥʪʝʨʬʝʡʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʨʝʛʠʩʪʨʘʮʠʶ ʩʧʠʩʢʦʚ ʘʜʨʝʩʦʚ ʫʟʣʘ ʜʨʫʛʦʛʦ ʫʟʣʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʦʩʪʫʧʘ ʢ ʥʝʤʫ ʯʝʨʝʟ ʚʥʝʰʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘ (NATSETTING). ʇʨʠ ʥʘʣʠʯʠʠ ʦʪʣʠʯʠʡ ʜʨʘʡʚʝʨ ʬʦʨʤʠʨʫʝʪ ʩʦʙʳʪʠʷ 42 ʠʣʠ 46 ʠ 

ʧʝʨʝʜʘʝʪ ʥʦʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʥʠʪʦʨʫ.  

      ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʞʝ ʪʠʧ ʧʨʦʪʦʢʦʣʘ, ʢʦʪʦʨʳʡ ʦʥ ʜʦʣʞʝʥ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʥʢʘʧʩʫʣʷʮʠʠ ʠ ʪʠʧ ʘʜʨʝʩʘ ʚʠʜʠʤʦʩʪʠ ʫʟʣʘ (ʨʝʘʣʴʥʳʡ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʡ).  

      ɺʩʷ ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʨʘʡʚʝʨʦʤ ʭʨʘʥʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʝ ʜʣʷ ʢʘʞʜʦʛʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʫʟʣʘ. ɸ ʪʘʢʞʝ ʧʝʨʝʜʘʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʤʦʥʠʪʦʨʫ.  

     ʂʨʦʤʝ ʪʦʛʦ, ʜʨʘʡʚʝʨ ʬʦʨʤʠʨʫʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʍʕʐ ʪʘʙʣʠʮʫ:  IP-ʘʜʨʝʩ (ʨʝʘʣʴʥʳʡ ʠʣʠ 

ʚʠʨʪʫʘʣʴʥʳʡ) ï ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʫʟʣʘ, ʧʦ ʢʦʪʦʨʦʡ ʦʥ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʘʢʝʪʘ ʜʣʷ ʦʪʧʨʘʚʢʠ ʚ ʩʝʪʴ 

ʙʳʩʪʨʦ ʧʦ IP-ʘʜʨʝʩʫ ʥʘʟʥʘʯʝʥʠʷ ʧʘʢʝʪʘ ʦʧʨʝʜʝʣʷʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʥʫʞʥʦʛʦ ʫʟʣʘ, ʘ ʧʦ ʥʝʤʫ 

ʢʣʶʯʠ ʠ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʝʛʦ ʦʪʧʨʘʚʢʠ ʵʪʦʤʫ ʫʟʣʫ. ɺ ʘʥʘʣʦʛʠʯʥʦʡ ʪʘʙʣʠʮʝ 

ʜʣʷ  ʢʘʞʜʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʢʦʦʨʜʠʥʘʪʦʨʘ ʭʨʘʥʷʪʩʷ ʪʫʥʥʝʣʠʨʫʝʤʳʝ ʵʪʠʤʠ ʢʦʦʨʜʠʥʘʪʦʨʘʤʠ 

IP-ʘʜʨʝʩʘ, ʧʦ ʢʦʪʦʨʳʤ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʦʨʜʠʥʘʪʦʨʘ, ʥʘ ʢʣʶʯʘʭ ʩʚʷʟʠ ʩ 

ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʰʠʬʨʦʚʘʥʠʝ ʪʫʥʥʝʣʠʨʫʝʤʳʭ ʠʤ ʧʘʢʝʪʦʚ. 

 

ɺʳʙʦʨ ʧʨʦʪʦʢʦʣʦʚ ʠʥʢʘʧʩʫʣʷʮʠʠ, ʚʳʙʦʨ ʪʠʧʘ ʘʜʨʝʩʘ ʚʠʜʠʤʦʩʪʠ ʫʟʣʘ (ʨʝʘʣʴʥʳʡ ʠʣʠ 

ʚʠʨʪʫʘʣʴʥʳʡ) 

     ɼʨʘʡʚʝʨ ʩʝʪʝʚʦʡ ʟʘʱʠʪʳ ViPNet ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʠʩʭʦʜʷʱʠʭ ʠʣʠ ʪʫʥʥʝʣʠʨʫʝʤʳʭ ʧʘʢʝʪʦʚ, 

IP-ʘʜʨʝʩʘ ʢʦʪʦʨʳʭ ʩʦʧʦʩʪʘʚʣʝʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʧʨʦʠʟʚʦʜʠʪ ʫʧʘʢʦʚʢʫ 

(ʠʥʢʘʧʩʫʣʷʮʠʶ) ʵʪʠʭ ʧʘʢʝʪʦʚ ʚ ʜʨʫʛʦʡ ʧʘʢʝʪ ʧʨʦʪʦʢʦʣʘ UDP ʠʣʠ IP/241. ʇʨʦʪʦʢʦʣ UDP 

ʜʨʘʡʚʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʪ, ʝʩʣʠ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʘ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ IP-ʧʘʢʝʪʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʫʩʪʨʦʡʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʜʨʝʩʦʚ (NAT). ɺ ʠʥʦʤ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʙʘʚʣʷʝʤʦʡ ʠʟʙʳʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʦʪʦʢʦʣ IP/241, ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ UDP-ʟʘʛʦʣʦʚʦʢ.  

     ʂʨʠʪʝʨʠʷʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʜʨʘʡʚʝʨ ʨʝʰʘʝʪ, ʯʪʦ ʤʝʞʜʫ ʜʘʥʥʳʤ ʠ ʥʝʢʦʪʦʨʳʤ ʫʜʘʣʝʥʥʳʤ 

ʫʟʣʦʤ ʝʩʪʴ ʫʩʪʨʦʡʩʪʚʦ NAT ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ UDP-ʧʨʦʪʦʢʦʣ, ʷʚʣʷʶʪʩʷ: 



 

50 

 

 

ʥʘʣʠʯʠʝ ʫ ʫʜʘʣʝʥʥʦʛʦ ʫʟʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʘʜʨʝʩʘ ʜʦʩʪʫʧʘ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʥʝʰʥʝʝ 

NAT-ʫʩʪʨʦʡʩʪʚʦ (ʚ, ʪʦʤ ʯʠʩʣʝ, ʢʦʦʨʜʠʥʘʪʦʨ), ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʢ ʥʝʤʫ ʚʦʟʤʦʞʝʥ ʜʦʩʪʫʧ, 

ʩʘʤ ʵʪʦʪ ʫʟʝʣ ʫʩʪʘʥʦʚʣʝʥ ʟʘ ʪʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

     ʀʩʢʣʶʯʝʥʠʷʤʠ ʠʟ ʵʪʠʭ ʧʨʘʚʠʣ ʷʚʣʷʶʪʩʷ: 

ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʚʥʝʰʥʠʡ ʘʜʨʝʩ ʜʦʩʪʫʧʘ ʠ ʘʜʨʝʩ ʜʦʩʪʫʧʘ ʢ ʜʨʫʛʦʤʫ ʫʟʣʫ ʩʦʚʧʘʜʘʶʪ, ʪʦ ʝʩʪʴ 

ʦʙʘ ʫʟʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʡ ʤʘʨʰʨʫʪʠʟʠʨʫʝʤʦʡ ʩʝʪʠ ʟʘ ʦʜʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ NAT, 

ʜʨʫʛʦʡ ʫʟʝʣ ʜʦʩʪʫʧʝʥ ʧʦ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʤ ʧʘʢʝʪʘʤ, ʪʦ ʝʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʦʡ ʞʝ ʣʦʢʘʣʴʥʦʡ 

ʩʝʪʠ. 

ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ, ʘ ʪʘʢʞʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʨʘʡʚʝʨ ʧʨʠʤʝʥʷʝʪ ʧʨʦʪʦʢʦʣ IP/241. 

      ʂʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ ɺʳʰʝ, ʠʩʭʦʜʷʱʠʡ ʧʘʢʝʪ ʦʪ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʧʦʩʪʫʧʠʪʴ ʩ 

ʨʝʘʣʴʥʳʤ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʤ ʘʜʨʝʩʦʤ ʥʘʟʥʘʯʝʥʠʷ. ɸ ʪʘʢʞʝ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʚʭʦʜʷʱʝʛʦ ʧʘʢʝʪʘ 

ʜʨʘʡʚʝʨ ʜʦʣʞʝʥ ʧʦʜʤʝʥʠʪʴ IP-ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ʧʘʢʝʪʘ ʥʘ ʘʜʨʝʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʜʨʝʩʫ 

ʚʠʜʠʤʦʩʪʠ. 

     ʈʝʘʣʴʥʳʡ ʘʜʨʝʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ IP-241, ʘ ʪʘʢʞʝ ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʜʨʫʛʦʡ ʫʟʝʣ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʠʭ ʚʥʝʰʥʠʭ ʘʜʨʝʩʦʚ ʜʦʩʪʫʧʘ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʡ ʘʜʨʝʩ, ʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʨʫʯʥʫʶ ʚ 

ʧʨʦʛʨʘʤʤʝ ʄʦʥʠʪʦʨ, ʫʧʨʘʚʣʷʶʱʝʡ ʨʘʙʦʪʦʡ ʜʨʘʡʚʝʨʘ, ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʘʣʴʥʳʝ ʘʜʨʝʩʘ. ʀ ʝʩʣʠ ʄʦʥʠʪʦʨ ʥʝ ʦʙʥʘʨʫʞʠʪ ʢʦʥʬʣʠʢʪʦʚ ʩ ʠʤʝʶʱʠʤʠʩʷ ʘʜʨʝʩʘʤʠ, ʪʦ ʵʪʦ 

ʧʦʟʚʦʣʝʥʦ ʝʤʫ ʙʫʜʝʪ ʩʜʝʣʘʪʴ. 

 

ʇʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ʩʦʙʳʪʠʡ. 

      ɺʩʝ  IP-ʧʘʢʝʪʳ, ʧʦʩʪʫʧʠʚʰʠʝ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘʱʠʱʘʝʤʦʡ ʩʝʪʠ, ʚʥʘʯʘʣʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʠʣʴʪʨʘʮʠʠ. ʌʠʣʴʪʨʘʮʠʷ IP-ʧʘʢʝʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ IP-ʘʜʨʝʩʘ, 

ʧʨʦʪʦʢʦʣʳ, ʧʦʨʪʳ.  ʄʦʞʥʦ ʟʘʧʨʝʪʠʪʴ ʧʨʦʭʦʞʜʝʥʠʝ IP-ʧʘʢʝʪʦʚ ʟʘʜʘʥʥʦʛʦ ʚʠʜʘ, ʨʘʟʨʝʰʠʚ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ, ʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʘʦʙʦʨʦʪ, ʨʘʟʨʝʰʠʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʧʘʢʝʪʦʚ ʟʘʜʘʥʥʦʛʦ ʚʠʜʘ, ʘ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʥʝ ʧʨʦʧʫʩʢʘʪʴ. 

     ɽʩʣʠ ʧʘʢʝʪ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʘʚʠʣʘʤ ʬʠʣʴʪʨʘʮʠʠ, ʦʥ ʦʪʚʝʨʛʘʝʪʩʷ. IP-ʧʘʢʝʪʳ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʧʨʘʚʠʣʘʤ ʬʠʣʴʪʨʘʮʠʠ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʙʣʦʢʦʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʟʘʱʠʪʳ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʬʨʦʚʘʥʠʝ, ʠʤʠʪʦʟʘʱʠʪʫ ʠ ʠʥʢʘʧʩʫʣʷʮʠʶ ʚ ʥʦʚʳʡ IP-ʧʘʢʝʪ, ʚ 

ʢʦʪʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ IP-ʘʜʨʝʩʘ ʧʨʠʝʤʥʠʢʘ ʚʳʩʪʫʧʘʝʪ IP-ʘʜʨʝʩ ViPNet çʂʦʦʨʜʠʥʘʪʦʨʘè- 

ʧʦʣʫʯʘʪʝʣʷ ʧʘʢʝʪʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ IP-ʘʜʨʝʩʘ ʠʩʪʦʯʥʠʢʘ ʚʳʩʪʫʧʘʝʪ IP-ʘʜʨʝʩ ViPNet 

çʂʦʦʨʜʠʥʘʪʦʨʘè-ʦʪʧʨʘʚʠʪʝʣʷ. 

     ɺʭʦʜʷʱʠʝ IP-ʧʘʢʝʪʳ ʦʪ ʦʪʢʨʳʪʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʣʦʢʦʤ ʟʘʱʠʪʳ ʥʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ 

ʧʦʩʪʫʧʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʬʠʣʴʪʨ IP-ʧʘʢʝʪʦʚ. ɼʣʷ ʧʘʢʝʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʘʙʦʥʝʥʪʦʚ 

VPN, ʙʣʦʢ ʟʘʱʠʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʘʢʝʪʳ ʪʘʢ ʞʝ ʧʦʩʪʫʧʘʶʪ ʚ 

ʬʠʣʴʪʨ IP-ʧʘʢʝʪʦʚ. IP-ʧʘʢʝʪʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʧʨʘʚʠʣʘʤ ʬʠʣʴʪʨʘʮʠʠ, ʧʝʨʝʜʘʶʪʩʷ 

ʚʥʫʪʨʝʥʥʠʤ ʘʙʦʥʝʥʪʘʤ.   

      ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʷʱʠʭ ʠ ʠʩʭʦʜʷʱʠʭ IP-ʧʘʢʝʪʦʚ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʞʫʨʥʘʣʝ. 

 

ʊʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ MFTP 

     ʊʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʧʝʨʝʜʘʯʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʥʚʝʨʪʦʚ ʤʝʞʜʫ ʫʟʣʘʤʠ ʩʝʪʠ ViPNet ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʪʦʢʦʣʦʚ TCP (ʵʪʦʪ ʢʘʥʘʣ 

ʧʝʨʝʜʘʯʠ ʥʘʟʳʚʘʝʪʩʷ MFTP) ʠ SMTP/POP3.  

      ʊʨʘʥʩʧʦʨʪʥʳʝ ʢʦʥʚʝʨʪʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠʢʣʘʜʥʳʤʠ ʟʘʜʘʯʘʤʠ ʵʪʦʡ ʩʝʪʠ, 

ʥʘʧʨʠʤʝʨ, ɼʝʣʦʚʦʡ ʧʦʯʪʦʡ ʠ ʎʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ (ʎʋʉ) ʚ ʧʦʜʢʘʪʘʣʦʛʝ OUT ʨʘʙʦʯʝʛʦ 

ʢʘʪʘʣʦʛʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ. ʊʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ ʧʝʨʝʜʘʝʪ ʢʦʥʚʝʨʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʘʜʨʝʩʘʤʠ ʧʦʣʫʯʘʪʝʣʝʡ, ʧʨʦʧʠʩʘʥʥʳʤʠ ʚ ʟʘʛʦʣʦʚʢʘʭ ʵʪʠʭ ʢʦʥʚʝʨʪʦʚ. ʇʦʣʥʦʩʪʴʶ ʧʨʠʥʷʪʳʝ 

ʢʦʥʚʝʨʪʳ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ ʧʦʤʝʱʘʝʪ ʚ ʧʦʜʢʘʪʘʣʦʛ IN.  
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      ʇʨʠ ʩʚʷʟʠ ʧʦ ʢʘʥʘʣʫ MFTP ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ TCP ʩ ʫʟʣʦʤ-ʧʦʣʫʯʘʪʝʣʝʤ 

ʢʦʥʚʝʨʪʦʚ, ʧʨʦʚʦʜʠʪʩʷ ʚʟʘʠʤʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʫʟʣʦʚ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʝʤ/ʧʝʨʝʜʘʯʘ 

ʢʦʥʚʝʨʪʦʚ ʜʨʫʛ ʜʣʷ ʜʨʫʛʘ.  

      ʇʨʠ ʩʚʷʟʠ ʧʦ ʢʘʥʘʣʫ SMTP/POP3 ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ ʧʝʨʝʘʜʨʝʩʫʝʪ ʢʦʥʚʝʨʪʳ ʜʣʷ 

ʦʪʧʨʘʚʢʠ ʤʦʜʫʣʶ MailTrans, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪ ʠʭ ʯʝʨʝʟ ʩʝʨʚʝʨ SMTP, ʘ ʪʘʢʞʝ ʟʘʙʠʨʘʝʪ ʩ 

ʩʝʨʚʝʨʘ POP3 ʢʦʥʚʝʨʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʵʪʦʛʦ ʫʟʣʘ.  

      ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 32-ʨʘʟʨʷʜʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ 

mftpdgx.dll, ʨʘʙʦʪʘʶʱʝʡ ʚ ʩʨʝʜʝ Win32 (Windows NT/2000/XP). ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʷʜʘ 

ʬʫʥʢʮʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʠʩʢʘ ʢʣʶʯʝʡ ʠ IP-ʘʜʨʝʩʦʚ, ʰʠʬʨʦʚʘʥʠʷ  ʠ ʧʝʨʝʜʘʯʠ ʧʦ ʧʨʦʪʦʢʦʣʘʤ 

SMTP/POP3) ʵʪʘ ʙʠʙʣʠʦʪʝʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʤʦʜʫʣʷʤʠ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ ViPNet. ʊʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ ʚʳʟʳʚʘʝʪʩʷ ʠʟ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ (mftpdgx.dll), ʣʠʙʦ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʦʪʜʝʣʴʥʦ (mftpgx.exe). ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʠ ʟʘʧʫʩʢʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ MFTP ʧʦʷʚʠʪʩʷ ʣʠʙʦ ʚʥʠʟʫ ʵʢʨʘʥʘ ʚ ʝʛʦ ʧʨʘʚʦʤ ʥʠʞʥʝʤ 

ʫʛʣʫ ʟʥʘʯʦʢ çʉʠʥʠʡ ʛʨʫʟʦʚʠʯʦʢè (ʧʦ ʫʤʦʣʯʘʥʠʶ), ʣʠʙʦ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ MFTP. 

     ɺ ʩʦʩʪʘʚʝ ʇʆ ViPNet çʂʣʠʝʥʪè ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ MFTP ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʢʣʠʝʥʪʘ ʠ 

ʧʝʨʝʜʘʝʪ ʢʦʥʚʝʨʪʳ ʜʨʫʛʠʤ ɸʇ ʥʘʧʨʷʤʫʶ ʠʣʠ ʯʝʨʝʟ ʩʚʦʡ ʢʦʦʨʜʠʥʘʪʦʨ.  

     ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʢʘʪʘʣʦʛʝ ʧʨʠʝʤʘ IN ʧʦʯʪʦʚʳʭ 

ʢʦʥʚʝʨʪʦʚ, ʠʤʷ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ ʩʠʤʚʦʣʘ ç@è, ʬʦʥ ʟʥʘʯʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ 

ʢʨʘʩʥʝʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʵʢʨʘʥ ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʦ ʧʨʠʝʤʝ 

ʥʦʚʳʭ ʬʘʡʣʦʚ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ. 

     ɺ ʩʦʩʪʘʚʝ ʇʆ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʩʝʨʚʝʨʘ 

(ʵʪʦʪ ʨʝʞʠʤ ʨʘʩʧʦʟʥʘʝʪʩʷ ʧʦ ʥʘʣʠʯʠʶ ʚ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ ʬʘʡʣʘ 

node*.map). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʜʘʯʘ ʢʦʥʚʝʨʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʘʤʠ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʥʚʝʨʪ ʤʥʦʛʦʘʜʨʝʩʥʳʡ, ʪʦ ʦʥ ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʯʘʩʪʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʜʨʝʩʘʤ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʢʦʥʚʝʨʪʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʢ, 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ ʣʠʙʦ ʥʘʯʠʥʘʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩʚʦʝʛʦ ʩʝʨʚʝʨʘ ʩ ʜʨʫʛʠʤ 

ʩʝʨʚʝʨʦʤ ʠʣʠ ʩʚʦʠʤ ɸʇ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʵʪʘ ʥʘʩʪʨʦʡʢʘ ʜʝʡʩʪʚʫʝʪ ʧʨʠ ʦʪʧʨʘʚʢʝ ʢʦʥʚʝʨʪʘ ʥʘ 

ʜʨʫʛʦʡ ʩʝʨʚʝʨ) ʣʠʙʦ ʦʞʠʜʘʝʪ, ʢʦʛʜʘ ʩ ʥʠʤ ʫʩʪʘʥʦʚʠʪ ʩʦʝʜʠʥʝʥʠʝ ʜʨʫʛʘʷ ʩʪʦʨʦʥʘ (ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʵʪʘ ʥʘʩʪʨʦʡʢʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʥʚʝʨʪʦʚ ʜʣʷ ɸʇ). ɺ ʧʨʦʛʨʘʤʤʝ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʜʘʥ ʧʝʨʠʦʜ ʦʧʨʦʩʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʜʣʷ ʥʠʭ ʢʦʥʚʝʨʪʦʚ. 

     ʇʨʠ ʨʘʟʨʳʚʘʭ ʩʦʝʜʠʥʝʥʠʡ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚʩʝʛʜʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩ ʪʦʯʢʠ ʨʘʟʨʳʚʘ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʢʘʢ ʥʘ ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʢʘʥʘʣʘʭ, ʪʘʢ ʠ ʢʘʥʘʣʘʭ ʧʣʦʭʦʛʦ ʢʘʯʝʩʪʚʘ ʩʦʝʜʠʥʝʥʠʡ ʩ 

ʀʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʦʤ. 

 

ɼʝʣʦʚʘʷ ʧʦʯʪʘ 

      ʇʨʦʛʨʘʤʤʘ ViPNet çɼʝʣʦʚʘʷ ʧʦʯʪʘè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʱʠʱʝʥʥʦʡ 

ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʦʪʢʨʳʪʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʧʦ ʚʩʝʤʫ ʤʘʨʰʨʫʪʫ 

ʩʣʝʜʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʘ ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ ʢ ʧʦʣʫʯʘʪʝʣʶ ʚ ʩʝʪʠ ViPNet.  

     ɺ ʧʦʯʪʦʚʳʡ ʟʘʱʠʱʝʥʥʳʡ ʩʝʨʚʠʩ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʫʩʣʫʛʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʧʨʦʛʨʘʤʤʦʡ: 

ʆʪʧʨʘʚʢʘ ʠ ʧʦʣʫʯʝʥʠʝ ʧʠʩʝʤ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢ ʥʠʤ ʚʣʦʞʝʥʠʷʤʠ; 

ʇʦʣʫʯʝʥʠʝ ʧʦʜʪʚʝʨʞʜʝʥʠʡ (ʢʚʠʪʘʥʮʠʡ) ʦ ʜʦʩʪʘʚʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʢʫʤʝʥʪʦʚ; 

ʐʠʬʨʦʚʘʥʠʝ ʧʠʩʝʤ ʠ ʚʣʦʞʝʥʠʡ ʢ ʥʠʤ; 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʜʧʠʩʴ ʧʠʩʝʤ ʠ ʚʣʦʞʝʥʠʡ ʢ ʥʠʤ; 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʢʫʤʝʥʪʝ: ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʜʦʢʫʤʝʥʪʘ, 

ʨʘʟʤʝʨʝ ʜʦʢʫʤʝʥʪʘ, ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʫʯʘʪʝʣʷʭ ʠ ʦʪʧʨʘʚʠʪʝʣʷʭ; 

ɺʝʜʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʡ ʥʫʤʝʨʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʠʙʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʨʘʙʦʪʝ ʩ ʜʦʢʫʤʝʥʪʘʤʠ: 

ʩʦʨʪʠʨʦʚʢʘ ʜʦʢʫʤʝʥʪʦʚ, ʘʨʭʠʚʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʠʩʢ ʥʫʞʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ ʠ ʚʭʦʜʷʱʠʭ ʧʠʩʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʘʚʠʣʘʤʠ, ʟʘʜʘʚʘʝʤʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ (ʘʚʪʦʧʨʦʮʝʩʩʠʥʛ) ʠ ʜʨ. 
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ɼʝʣʦʚʘʷ ʧʦʯʪʘ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʩʦʩʪʘʚʝ ʧʨʦʛʨʘʤʤʳ ViPNet çʂʣʠʝʥʪè, ʘ ʪʘʢʞʝ 

ʦʪʜʝʣʴʥʦ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ. 

ɸʜʨʝʩʘʮʠʷ ʚ ɼʇ ʠʤʝʝʪ ʪʘʢʞʝ ʪʨʝʭʫʨʦʚʥʝʚʫʶ ʩʪʨʫʢʪʫʨʫ. 

     ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ - ʩʝʪʝʚʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʤ ʘʙʦʥʝʥʪʩʢʠʤ ʧʫʥʢʪʘʤ. 

ɿʘʰʠʬʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʚʳʙʦʨʝ ʘʜʨʝʩʘʪʘ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʘ 

ʚʩʝʤʠ ʘʙʦʥʝʥʪʘʤʠ ɸʇ ï ʧʦʣʫʯʘʪʝʣʷ (ʨʠʩ. 19). ʅʘ ʘʙʦʥʝʥʪʩʢʦʤ ʧʫʥʢʪʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ 

ʢʦʣʣʝʢʪʠʚʦʚ. 

 ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʣʝʢʪʠʚʘʤ ʘʙʦʥʝʥʪʩʢʦʛʦ ʧʫʥʢʪʘ, ʚʳʙʨʘʥʥʦʛʦ ʥʘ ʧʝʨʚʦʤ 

ʫʨʦʚʥʝ, ʠ ʠʤʝʶʱʠʤ ʨʘʟʣʠʯʥʳʝ ʢʣʶʯʠ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɿʘʰʠʬʨʦʚʘʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʚʳʙʦʨʝ ʘʜʨʝʩʘʪʘ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʘ ʚʩʝʤʠ ʘʙʦʥʝʥʪʘʤʠ 

ʚʳʙʨʘʥʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ɸʇ - ʧʦʣʫʯʘʪʝʣʷ. ɺ ʢʦʣʣʝʢʪʠʚʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʘʙʦʥʝʥʪʦʚ.  

      ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʢʨʝʪʥʳʤ ʣʠʮʘʤ ʢʦʣʣʝʢʪʠʚʘ, ʚʳʙʨʘʥʥʦʛʦ ʥʘ ʚʪʦʨʦʤ 

ʫʨʦʚʥʝ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʥʘʟʳʚʘʝʪʩʷ ɸʙʦʥʝʥʪ. ɿʘʰʠʬʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠ ʚʳʙʦʨʝ ʘʜʨʝʩʘʪʘ 

ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʘ ʚʩʝʤʠ ʘʙʦʥʝʥʪʘʤʠ ʚʳʙʨʘʥʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ. ʕʪʦʪ 

ʘʜʨʝʩ ʩʣʫʞʠʪ ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʠʛʜʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ. 

      ʋ ʧʦʣʴʟʦʚʘʪʝʣʷ ɼʝʣʦʚʦʡ ʇʦʯʪʳ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʘʙʦʥʝʥʪʩʢʠʝ 

ʧʫʥʢʪʳ, ʢʦʣʣʝʢʪʠʚʳ, ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

     ɺ ʘʜʨʝʩʥʦʤ ʩʧʨʘʚʦʯʥʠʢʝ ʘʙʦʥʝʥʪʩʢʠʝ ʧʫʥʢʪʳ ʦʙʦʟʥʘʯʝʥʳ ʧʠʢʪʦʛʨʘʤʤʦʡ ʚ ʚʠʜʝ 

ʢʦʤʧʴʶʪʝʨʘ. ɽʩʣʠ ʨʘʩʢʨʳʪʴ ʵʪʫ ʧʠʢʪʦʛʨʘʤʤʫ, ʪʦ ʦʥʘ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠ ʧʦʢʘʟʳʚʘʝʪ ʚʩʝ 

ʢʦʣʣʝʢʪʠʚʳ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ. ɽʩʣʠ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʢʨʳʪʴ ʢʦʣʣʝʢʪʠʚ, ʪʦ ʩʪʘʥʦʚʷʪʩʷ 

ʚʠʜʥʳ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʜʘʥʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ. 

     ʇʨʠ ʚʳʙʦʨʝ ʧʦʣʫʯʘʪʝʣʷ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʤ ʫʨʦʚʥʝʤ ʘʜʨʝʩʘʮʠʠ. 

     ɸʙʦʥʝʥʪʩʢʠʝ ʧʫʥʢʪʳ ʚ ʘʜʨʝʩʥʦʤ ʩʧʨʘʚʦʯʥʠʢʝ ʤʦʞʥʦ ʛʨʫʧʧʠʨʦʚʘʪʴ. ʇʦʩʣʝ ʠʥʩʪʘʣʣʷʮʠʠ 

ʠʤʝʝʪʩʷ ʚʩʝʛʦ ʦʜʥʘ ʛʨʫʧʧʘ, ʥʘʟʳʚʘʝʤʘʷ ɸʜʨʝʩʥʘʷ ʢʥʠʛʘ ʀʥʬʦʊʝʂʉ. ɺ ʧʨʦʛʨʘʤʤʝ ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʛʨʫʧʧʳ ʠ ʧʦʤʝʱʘʪʴ ʚ ʥʠʭ (ʢʘʢ ʢʦʧʠʨʦʚʘʪʴ, ʪʘʢ ʠ ʧʝʨʝʤʝʱʘʪʴ) 

ʠʤʝʶʱʠʝʩʷ ʘʙʦʥʝʥʪʩʢʠʝ ʧʫʥʢʪʳ. 
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ʈʠʩ. 19. ʉʚʷʟʠ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ɼʝʣʦʚʦʡ ʧʦʯʪʦʡ 



 

53 

 

 

ɸʚʪʦʧʨʦʮʝʩʩʠʥʛ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʚʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʝʡ 

(ʘʚʪʦʧʨʦʮʝʩʩʠʥʛ ʧʠʩʝʤ), ʘ ʪʘʢʞʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʩʳʣʢʠ ʬʘʡʣʦʚ (ʬʘʡʣʦʚʳʡ 

ʘʚʪʦʧʨʦʮʝʩʩʠʥʛ). ʇʠʩʴʤʘ ʠ ʬʘʡʣʳ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʥʘʟʳʚʘʶʪʩʷ ʦʙʲʝʢʪʘʤʠ 

ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ. 

      ʇʦʣʴʟʦʚʘʪʝʣʴ ʢʦʥʬʠʛʫʨʠʨʫʝʪ ʘʚʪʦʧʨʦʮʝʩʩʠʥʛ, ʟʘʜʘʚʘʷ ʧʨʘʚʠʣʘ (ʬʠʣʴʪʨʳ) 

ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ. 

      ʇʨʘʚʠʣʦ (ʬʠʣʴʪʨ) ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʣʦʚʠʡ ʠ ʥʘʙʦʨ 

ʜʝʡʩʪʚʠʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʤʳʭ ʥʘʜ ʦʙʲʝʢʪʘʤʠ ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʩʣʦʚʠʡ. 

      ʇʨʘʚʠʣʘ ʚʳʜʝʣʷʶʪ ʠʟ ʚʩʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ (ʠʣʠ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʬʘʡʣʦʚ) ʦʙʲʝʢʪʳ, 

ʧʦʜʣʝʞʘʱʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʈʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴʩʷ ʩ 

ʧʦʤʦʱʴʶ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʀ/ʀʃʀ. ɼʦʧʫʩʢʘʝʪʩʷ ʚʣʦʞʝʥʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. 

ʆʪʩʫʪʩʪʚʠʝ ʫʩʣʦʚʠʡ ʦʟʥʘʯʘʝʪ ʚʳʙʦʨ ʚʩʝʭ ʦʙʲʝʢʪʦʚ. 

       ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʤ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʬʠʣʴʪʨʳ ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ ʨʘʟʙʠʚʘʶʪʩʷ 

ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʬʠʣʴʪʨʳ ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ ʚʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ; ʬʠʣʴʪʨʳ ʬʘʡʣʦʚʦʛʦ 

ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ. 

ʂʘʞʜʳʡ ʠʟ ʬʠʣʴʪʨʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʦʜʥʦʡ ʠ ʪʦʣʴʢʦ ʦʜʥʦʡ ʛʨʫʧʧʝ. ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʜʘʝʪ ʩʧʠʩʦʢ ʬʠʣʴʪʨʦʚ. ʃʶʙʦʡ ʬʠʣʴʪʨ ʤʦʞʝʪ ʙʳʪʴ ʚ ʘʢʪʠʚʥʦʤ (ʚʢʣʶʯʝʥʥʦʤ) 

ʠʣʠ ʥʝʘʢʪʠʚʥʦʤ (ʚʳʢʣʶʯʝʥʥʦʤ) ʩʦʩʪʦʷʥʠʠ. ʌʠʣʴʪʨʳ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʧʦʨʷʜʢʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʩʧʠʩʢʝ. 

     ʇʨʘʚʠʣʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʬʘʡʣʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʘʡʣʳ ʩ ʟʘʜʘʥʥʦʡ ʤʘʩʢʦʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʣʦʞʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʟʘʜʘʥʥʫʶ ʧʘʧʢʫ, ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʧʨʘʚʣʝʥʳ ɼʝʣʦʚʦʡ 

ʧʦʯʪʦʡ ʚ ʟʘʜʘʥʥʳʝ ʘʜʨʝʩʘ.  

      ʇʨʠ ʩʦʟʜʘʥʠʠ ʦʯʝʨʝʜʥʦʛʦ ʧʨʘʚʠʣʘ ʧʨʦʛʨʘʤʤʘ ʥʝ ʜʦʧʫʩʪʠʪ ʧʦʚʪʦʨʝʥʠʷ ʠʤʝʥʠ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʘʚʠʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʛʨʘʤʤʘ ʧʨʦʚʝʨʷʝʪ, ʥʝʪ ʣʠ ʩʦʚʧʘʜʝʥʠʷ ʤʘʩʢʠ ʠ 

ʢʘʪʘʣʦʛʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʨʘʟʥʳʭ ʧʨʘʚʠʣ. ʆʙ ʵʪʦʤ ʧʨʦʛʨʘʤʤʘ ʚʳʜʘʩʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʦʦʙʱʝʥʠʷ. 

      ʇʨʘʚʠʣʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʷʱʠʭ ʧʠʩʝʤ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʘʡʣʳ ʚʣʦʞʝʥʠʡ ʠ ʪʝʢʩʪ ʧʠʩʴʤʘ, 

ʧʦʩʪʫʧʠʚʰʠʝ ʦʪ ʟʘʜʘʥʥʦʛʦ ʦʪʧʨʘʚʠʪʝʣʷ, ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʦʞʝʥʳ ʚ ʟʘʜʘʥʥʫʶ ʧʘʧʢʫ. 

ʌʘʡʣʳ ʚʣʦʞʝʥʠʡ ʚ ʵʪʦʡ ʧʘʧʢʝ ʙʫʜʫʪ ʠʤʝʪʴ ʠʤʝʥʘ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʦʥʠ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ. 

ɺʩʝ ʩʦʙʳʪʠʷ ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʞʫʨʥʘʣʝ (ʨʠʩ. 20). 

 

 
ʈʠʩ. 20. ʇʨʦʩʤʦʪʨ ʞʫʨʥʘʣʘ ʘʚʪʦʧʨʦʮʝʩʩʠʥʛʘ 
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ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʩʝʪʠ 

     ɿʘʱʠʱʝʥʥʘʷ ʩʝʪʴ ʙʫʜʝʪ ʨʘʟʚʦʨʘʯʠʚʘʪʴʩʷ ʚ ʛʦʨʦʜʝ, ʧʨʠʯʝʤ çɸʜʤʠʥʠʩʪʨʘʪʦʨè, 

çʂʦʦʨʜʠʥʘʪʦʨè ʠ ʯʘʩʪʴ çʂʣʠʝʥʪʦʚè ʥʘʭʦʜʷʪʩʷ ʚ  

ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʦʬʠʩʝ, ʘ ʦʩʪʘʣʴʥʘʷ ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ, ʨʘʟʙʨʦʩʘʥʘ ʧʦ ʛʦʨʦʜʫ (ʋʜʘʣʝʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʝʪʠ). ʉʚʷʟʴ ʩ ʫʜʘʣʝʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ (ʀʥʪʝʨʥʝʪ).  

      ʉʝʪʴ ʙʫʜʝʪ ʨʘʟʚʝʨʥʫʪʘ ʜʣʷ ʜʚʫʭ ʟʘʜʘʯ: 

ɿʘʱʠʪʘ ʠʩʭʦʜʷʱʝʛʦ ʠ ʚʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ. 

ʆʙʤʝʥ ʧʦʯʪʦʚʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ. 

       ʄʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ViPNet Custom  ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ 

ʟʘʜʘʯ: 

ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè. 

ViPNet  çʂʦʦʨʜʠʥʘʪʦʨè. 

ViPNet çʂʣʠʝʥʪè. 

       ʆʙʦʨʫʜʦʚʘʥʠʝ ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʝ ʵʪʦʡ ʩʝʪʠ: 

ʉʚʠʪʯ. 

ʂʣʠʝʥʪʩʢʠʝ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ. 

ʈʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè. 

ʈʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ViPNet  çʂʦʦʨʜʠʥʘʪʦʨè. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. 

 
 

ʈʠʩ. 21. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ViPNet Custom. 
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     ʂʣʠʝʥʪʩʢʠʝ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ (ʂʣʠʝʥʪ c ʇʆ ViPNet çʂʣʠʝʥʪè) ʠ ʨʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ʩ ʇʆ 

ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʚʠʪʯʫ, ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʩʝʛʤʝʥʪʘ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʴʶ ViPNet , 

ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʮʝʥʪʨʘ ʚʳʨʘʙʦʪʢʠ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʎʝʥʪʨʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ PKI .  

      ʂʣʠʝʥʪʩʢʠʝ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ VPN -ʢʣʠʝʥʪʘ, ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʝʪʝʚʦʛʦ 

ʵʢʨʘʥʘ, ʥʘʜʝʞʥʦ ʟʘʱʠʱʘʝʪ ʨʘʙʦʯʫʶ ʩʪʘʥʮʠʶ ʦʪ ʚʦʟʤʦʞʥʳʭ ʩʝʪʝʚʳʭ ʘʪʘʢ, ʢʘʢ ʠʟ ʛʣʦʙʘʣʴʥʦʡ, 

ʪʘʢ ʠ ʠʟ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ.        ʇʨʠ ʵʪʦʤ:  

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʠʣʴʪʨʘʮʠʷ ʟʘʱʠʱʝʥʥʦʛʦ ʠ ʦʪʢʨʳʪʦʛʦ ʪʨʘʬʠʢʦʚ ʧʦ ʤʥʦʞʝʩʪʚʫ ʧʘʨʘʤʝʪʨʦʚ 

(çʙʝʣʳʡè ʠ çʯʝʨʥʳʡè ʩʧʠʩʢʠ IP-ʘʜʨʝʩʦʚ, ʧʦʨʪʳ, ʧʨʦʪʦʢʦʣʳ, ʪʠʧʳ ʩʝʨʚʠʩʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ);  

ʈʝʘʣʠʟʫʝʪʩʷ ʨʝʞʠʤ çstealthè (ʨʝʞʠʤ ʠʥʠʮʠʘʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ), ʧʦʟʚʦʣʷʶʱʠʡ ʩʜʝʣʘʪʴ 

ʥʝʚʠʜʠʤʳʤ ʢʦʤʧʴʶʪʝʨ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʠʟ ʦʪʢʨʳʪʦʡ ʩʝʪʠ;  

ʀʤʝʝʪ ʚʩʪʨʦʝʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (IDS);  

ʆʙʝʩʧʝʯʠʚʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʥʘʨʫʞʠʪʴ ʠ 

ʙʣʦʢʠʨʦʚʘʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʛʨʘʤʤ-çʪʨʦʷʥʮʝʚè.  

     ʆʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ (ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʧʦʜʣʠʥʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ) ʣʶʙʦʛʦ ʚʠʜʘ 

ʪʨʘʬʠʢʘ (ʧʨʠʣʦʞʝʥʠʡ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʣʫʞʝʙʥʦʛʦ ʪʨʘʬʠʢʘ ʆʉ), ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʤʝʞʜʫ 

ʣʶʙʳʤʠ ʦʙʲʝʢʪʘʤʠ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ, ʙʫʜʴ-ʪʦ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʨʚʝʨʳ, 

ʩʝʨʚʝʨʳ ʧʨʠʣʦʞʝʥʠʡ, ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʟʣʳ.  

      ʇʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʩʝʨʚʠʩʘ ʦʙʤʝʥʘ ʟʘʱʠʱʝʥʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʯʘʪ-ʢʦʥʬʝʨʝʥʮʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ViPNet , ʥʘ ʢʦʪʦʨʳʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ViPNet Client ʠʣʠ ViPNet Coordinator ( Windows ).  

     ʂʣʠʝʥʪʘ ʩʣʫʞʙʳ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ ï ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʟʘʱʠʱʝʥʥʦʡ 

ʩʝʪʠ ViPNet ʣʶʙʳʤʠ ʬʘʡʣʘʤʠ ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʇʆ  ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʬʫʥʢʮʠʡ ʆʉ ʧʦ ʦʙʱʝʤʫ ʜʦʩʪʫʧʫ ʢ ʬʘʡʣʘʤ ʯʝʨʝʟ ʩʝʪʴ. ʆʙʤʝʥ ʬʘʡʣʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ 

ʟʘʱʠʱʝʥʥʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ ViPNet ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʜʦʩʪʘʚʢʦʡ ʠ çʜʦʢʘʯʢʦʡè ʬʘʡʣʦʚ 

ʧʨʠ ʦʙʨʳʚʝ ʩʚʷʟʠ. 

     ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʣʠʝʥʪʘ ʟʘʱʠʱʝʥʥʦʡ ʧʦʯʪʦʚʦʡ ʩʠʩʪʝʤʳ. 

     ʂʦʦʨʜʠʥʘʪʦʨ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ: 

ʉʝʨʚʝʨʘ IP-ʘʜʨʝʩʦʚ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʜʦʩʪʫʧ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʢ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʠ ʪʝʢʫʱʝʤ ʟʥʘʯʝʥʠʠ ʠʭ ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʝʢ (IP- ʘʜʨʝʩʦʚ 

ʠ ʪ.ʧ.);  

ʇʨʦʢʩʠ-ʩʝʨʚʝʨʘ ʟʘʱʠʱʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ViPNet 

ʩʝʪʠ ʢ ʜʨʫʛʠʤ ʘʥʘʣʦʛʠʯʥʳʤ ʩʝʪʷʤ ʯʝʨʝʟ ʧʫʙʣʠʯʥʳʝ ʩʝʪʠ (ʀʥʪʝʨʥʝʪ);  

ʊʫʥʥʝʣʴʥʦʛʦ ʩʝʨʚʝʨʘ (ʢʨʠʧʪʦʰʣʶʟʘ) ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ (ʰʠʬʨʦʚʘʥʠʝ) ʪʨʘʬʠʢʘ 

ʦʪ ʥʝʟʘʱʠʱʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʩʝʨʚʝʨʦʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʜʣʷ ʝʛʦ ʧʝʨʝʜʘʯʠ ʢ ʜʨʫʛʠʤ 

ʦʙʲʝʢʪʘʤ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʙʠʣʴʥʳʤ ʠ ʫʜʘʣʝʥʥʳʤ) ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ ʧʦ 

ʦʪʢʨʳʪʳʤ ʢʘʥʘʣʘʤ ʧʫʙʣʠʯʥʳʭ ʩʝʪʝʡ. ɼʣʷ ʤʦʙʠʣʴʥʳʭ ʠ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ 

ʪʫʥʥʝʣʴʥʳʡ ʩʝʨʚʝʨ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʩʝʨʚʝʨʘ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ;  

ʄʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʬʠʣʴʪʨʘʮʠʶ ʪʨʘʬʠʢʘ ʧʦ ʤʥʦʞʝʩʪʚʫ ʧʘʨʘʤʝʪʨʦʚ (ʧʦʨʪʳ, ʧʨʦʪʦʢʦʣʳ, ʜʠʘʧʘʟʦʥʳ ʘʜʨʝʩʦʚ ʠ ʜʨ.) 

ʤʝʞʜʫ ʩʝʛʤʝʥʪʘʤʠ ʟʘʱʠʱʝʥʥʦʡ ʠ ʦʪʢʨʳʪʦʡ ʩʝʪʝʡ.  

ʉʝʨʚʝʨʘ ʟʘʱʠʱʝʥʥʦʡ ʧʦʯʪʳ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʧʦʯʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʜʣʷ 

ʩʝʨʚʠʩʘ ViPNet Business Mail ʠ ʩʣʫʞʝʙʥʳʭ ʨʘʩʩʳʣʦʢ ʚ ʨʘʤʢʘʭ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. 

 

ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʠ ʪʨʘʥʩʧʦʨʪʥʦʤ ʫʨʦʚʥʷʭ. 

     ʇʨʠ ʦʪʧʨʘʚʢʝ ʧʠʩʴʤʘ ʠ ʜʦʢʫʤʝʥʪʦʚ ï ʚʣʦʞʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʩʴʤʘ - ʢʦʥʚʝʨʪʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʫʯʘʡʥʳʡ ʢʣʶʯ, ʩʠʥʭʨʦʧʦʩʳʣʢʘ (SP), ʥʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʰʠʬʨʦʚʘʥʠʝ), ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʠ ʩʚʝʨʪʢʠ (ʍʵʰʠʨʦʚʘʥʠʝ) ʵʪʦʡ ʩʠʥʭʨʦʧʦʩʳʣʢʠ ʩ ʢʣʶʯʦʤ 
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ʦʙʤʝʥʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʟʣʦʤ ʠ ʢʦʪʦʨʳʝ ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʧʦʯʪʦʚʳʡ ʢʦʥʚʝʨʪ ʠ ʧʝʨʝʜʘʶʪʩʷ 

ʧʦʣʫʯʘʪʝʣʶ ʚʤʝʩʪʝ ʩ ʧʠʩʴʤʦʤ. ʉʣʫʯʘʡʥʳʡ ʢʣʶʯ (32 ʙʘʡʪʘ) ʰʠʬʨʫʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤ 

ʢʣʶʯʝ ʦʙʤʝʥʘ ʠ ʩʠʥʭʨʦʧʦʩʳʣʢʝ ʢʣʶʯʘ. ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʢʣʶʯ ʦʙʤʝʥʘ ʰʠʬʨʫʝʪʩʷ ʥʘ 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʠ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʘʭ ʦʙʤʝʥʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʠʤʠʪʦʟʘʱʠʪʥʘʷ 

ʩʠʛʥʘʪʫʨʘ (IM), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʜʦʢʫʤʝʥʪʘ ʠ ʟʘʱʠʪʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʥʘʚʷʟʳʚʘʥʠʷ ʣʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

     ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʠʩʴʤʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʧʦʯʪʦʚʳʭ ʧʘʧʢʘʭ, ʝʩʣʠ ʧʠʩʴʤʦ ʟʘʰʠʬʨʦʚʘʥʦ, ʪʦ 

ʦʥʦ ʪʘʢʞʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʥʠʭ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʆʜʥʘʢʦ ʚʩʝʛʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʝʨʝʰʠʬʨʦʚʘʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʢʣʶʯʘ ʥʘ ʢʣʶʯʝ ʦʙʤʝʥʘ ʩ ʩʘʤʠʤ ʩʦʙʦʡ. ʇʨʠ ʩʤʝʥʘʭ ʢʣʶʯʝʡ ʚʩʝ 

ʪʘʢʠʝ ʢʣʶʯʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʬʘʡʣʝ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʥʘ ʪʝʢʫʱʝʤ ʢʣʶʯʝ ʚʠʜʝ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʬʨʦʚʘʥʠʷ ʩʪʘʨʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʩʣʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʤʝʥ ʪʝʢʫʱʠʭ ʢʣʶʯʝʡ.  

 

 

 
 

ʈʠʩ. 22.  ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ 

 

      ʇʨʠ ʰʠʬʨʦʚʘʥʠʠ ʢʘʞʜʦʛʦ IP-ʧʘʢʝʪʘ ʜʨʘʡʚʝʨ ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʣʫʯʘʡʥʫʶ ʩʠʥʭʨʦʧʦʩʳʣʢʫ (8 

ʙʘʡʪ), ʚʳʧʦʣʥʷʝʪ ʩʚʝʨʪʢʫ (ʍʵʰʠʨʦʚʘʥʠʝ) ʵʪʦʡ ʩʠʥʭʨʦʧʦʩʳʣʢʠ ʩ ʢʣʶʯʦʤ ʦʙʤʝʥʘ, ʧʦʣʫʯʘʝʤʳʤ 

ʘʥʘʣʦʛʠʯʥʦ, ʯʪʦ ʠ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʟʣʘ ʠ 

ʧʦʣʫʯʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (32 ʙʘʡʪʘ) ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʘ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ IP-

ʧʘʢʝʪʘ.  

      ɼʣʷ ʢʘʞʜʦʛʦ IP-ʧʘʢʝʪʘ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʪʘʢʞʝ ʠʤʠʪʦʟʘʱʠʪʥʘʷ ʩʠʛʥʘʪʫʨʘ (4 ʙʘʡʪʘ), ʢʦʪʦʨʘʷ 

ʚʤʝʩʪʝ ʩ ʩʠʥʭʨʦʧʦʩʳʣʢʦʡ ʠ ʟʘʰʠʬʨʦʚʘʥʥʳʤ IP-ʧʘʢʝʪʦʤ ʧʦʤʝʱʘʝʪʩʷ ʚ ʥʦʚʳʡ IP-ʧʘʢʝʪ, 

ʦʪʧʨʘʚʣʷʝʤʳʡ ʚ ʩʝʪʴ 
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ʈʠʩ. 23.  ʐʠʬʨʦʚʘʥʠʝ IP-ʧʘʢʝʪʘ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ. 

 

4. ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʥʘʩʪʨʦʡʢʘ ʩʝʪʠ ViPNet Custom. 

 

ʋʩʪʘʥʦʚʢʘ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨʘè. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʱʝʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʪʠ VPN ʥʝʦʙʭʦʜʠʤʳ 

ʩʣʝʜʫʶʱʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ:  

ʇʆ ViPNet [ɸʜʤʠʥʠʩʪʨʘʪʦʨ] ʚʝʨʩʠʠ 3.0;  

ʇʆ ViPNet [ʂʣʠʝʥʪ] ʚʝʨʩʠʠ 3.0;  

ʥʘʙʦʨ ʣʠʮʝʥʟʠʦʥʥʳʭ ʬʘʡʣʦʚ ʆɸʆ çʀʥʬʦʊʝʂʉè:  

infotecs.re ï ʣʠʮʝʥʟʠʦʥʥʳʡ ʩʧʨʘʚʦʯʥʠʢ;  

infotecs.reg ï ʬʘʡʣ ʣʠʮʝʥʟʠʡ ʥʘ ʇʆ ʠ ʇɿ;  

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʣʦʢʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʇʆ ViPNet Administrator ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ 

ʧʨʦʛʨʘʤʤʫ Setup.exe, ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʦʢʥʘ (ʈʠʩ 24.) ï ʥʘʞʘʪʴ ʢʥʦʧʢʫ ɼʘʣʝʝ.  
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ʈʠʩ. 24. ʄʘʩʪʝʨ  ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè 

 

     ɺ ʩʣʝʜʫʶʱʠʭ ʦʢʥʘʭ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʟʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʩʣʝ 

ʯʝʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʢʘʟʘʪʴ ʢʘʪʘʣʦʛ ʫʩʪʘʥʦʚʢʠ ʨʘʙʦʯʠʭ ʬʘʡʣʦʚ ʧʨʦʛʨʘʤʤʳ (ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʧʨʦʛʨʘʤʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʚ ʢʘʪʘʣʦʛ ʉ:\Program Files\Infotecs\ViPNet Administrator\). 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ (ʠʟ ʢʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʫʜʝʪ 

ʩʦʩʪʦʷʪʴ ʨʘʙʦʯʝʝ ʇʆ) (ʈʠʩ.25). ʇʦʩʢʦʣʴʢʫ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ 3 0 ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʴʶ ʠ ʮʝʥʪʨʦʤ ʦʙʨʘʙʦʪʢʠ ʢʣʶʯʝʚʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʙʘ ʢʦʤʧʦʥʝʥʪʘ (ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʪʴʶ ʠ ʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʢʣʶʯʝʚʦʡ ʮʝʥʪʨ) ʥʘ ʜʘʥʥʫʶ ʤʘʰʠʥʫ. ʉʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʩʪʨʦʢʫ 

çɺʳʙʦʨʦʯʥʘʷ ʫʩʪʘʥʦʚʢʘè ʠ ʫʩʪʘʥʦʚʠʪʴ çʛʘʣʦʯʢʠè ʥʘʧʨʦʪʠʚ ʦʙʝʠʭ ʩʪʨʦʢ (ʧʦ ʫʤʦʣʯʘʥʠʶ 

çʛʘʣʦʯʢʠè ʫʩʪʘʥʦʚʣʝʥʳ). ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çɼʘʣʝʝè. ʋʜʦʩʪʦʚʝʨʠʚʰʠʩʴ, ʯʪʦ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʩʜʝʣʘʥʳ ʧʨʘʚʠʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çɻʦʪʦʚʦè. 

 
 

ʈʠʩ.25. ɺʳʙʦʨ ʚʠʜʘ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨè 
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     ɺ ʩʣʝʜʫʶʱʠʭ ʦʢʥʘʭ ʚʚʦʜʠʤ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʟʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʢʘʟʘʪʴ ʢʘʪʘʣʦʛ ʫʩʪʘʥʦʚʢʠ ʨʘʙʦʯʠʭ ʬʘʡʣʦʚ ʧʨʦʛʨʘʤʤʳ (ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʧʨʦʛʨʘʤʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʚ ʢʘʪʘʣʦʛ ʉ:\Program Files\Infotecs\ViPNet 

Administrator\SS).  

 

 
 

ʈʠʩ. 26. ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ViPNet ʂʣʠʝʪ 

 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ (ʠʟ ʢʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʫʜʝʪ 

ʩʦʩʪʦʷʪʴ ʨʘʙʦʯʝʝ ʇʆ) (ʈʠʩ.26). ʈʘʙʦʯʝʝ ʤʝʩʪʦ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ 3.0 ʜʦʣʞʥʦ 

ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʙʘ ʢʦʤʧʦʥʝʥʪʘ (ʄʦʥʠʪʦʨ ʠ ɼʝʣʦʚʘʷ 

ʧʦʯʪʘ) ʥʘ ʜʘʥʥʫʶ ʤʘʰʠʥʫ. ʉʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʩʪʨʦʢʫ ɺʳʙʦʨʦʯʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʫʩʪʘʥʦʚʠʪʴ 

çʛʘʣʦʯʢʠè ʥʘʧʨʦʪʠʚ ʦʙʝʠʭ ʩʪʨʦʢ (ʧʦ ʫʤʦʣʯʘʥʠʶ çʛʘʣʦʯʢʠè ʫʩʪʘʥʦʚʣʝʥʳ). 

 
 

ʈʠʩ.  27. ɺʳʙʦʨ ʚʠʜʘ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ ViPNet Client 
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     ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çɼʘʣʝʝè. ʋʜʦʩʪʦʚʝʨʠʚʰʠʩʴ, 

ʯʪʦ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʩʜʝʣʘʥʳ ʧʨʘʚʠʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɻʦʪʦʚʦè ʠ ʧʦʜʦʞʜʘʪʴ, 

ʧʦʢʘ ʧʨʦʛʨʘʤʤʘ ʫʩʪʘʥʦʚʢʠ ʟʘʚʝʨʰʠʪ ʢʦʧʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʬʘʡʣʦʚ ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ 

ʢʦʤʧʴʶʪʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʢʠ ʇʆ ViPNet çʂʣʠʝʥʪèʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʧʝʨʝʛʨʫʟʠʪʴ ʆʉ 

ʢʦʤʧʴʶʪʝʨʘ. ʇʦʢʘ ʵʪʦ ʜʝʣʘʪʴ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʅʝʪè), ʪʘʢ ʢʘʢ ʥʝ 

ʧʨʦʠʟʚʝʜʝʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. 

     ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʠʥʩʪʘʣʣʷʮʠʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʧʠʨʦʚʘʪʴ ʬʘʡʣʳ ʚ ʫʢʘʟʘʥʥʳʝ ʧʘʧʢʠ:  

infotecs.reg, infotecs.re ʠ RK.com ʚ ʢʘʪʘʣʦʛ ..\NCC\ (ʢʘʪʘʣʦʛ ʫʩʪʘʥʦʚʢʠ ʎʋʉʘ); infotecs.re ï ʚ 

ʢʘʪʘʣʦʛ ..\KC\ (ʢʘʪʘʣʦʛ ʫʩʪʘʥʦʚʢʠ ʋʂʎ).  

     ʌʘʡʣʳ infotecs.re ʠ infotecs.reg ̫ ʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʡʣʘʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʟʘʱʠʪʳ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʆɸʆ çʀʥʬʦʊʝʂʉè ʠ ʧʨʘʚ ʝⱪ ʢʣʠʝʥʪʦʚ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʠʭ 

ʦʪʜʝʣʴʥʦ ʦʪ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʘʣʣʷʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʠʭ ʩʚʦʙʦʜʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʝʟʘʢʦʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʣʠʮʝʥʟʠʡ 

ʮʝʣʠʢʦʤ ʚʦʟʣʦʞʝʥʦ ʥʘ ʂʣʠʝʥʪʘ ʆɸʆ çʀʥʬʦʊʝʂʉè.  

 

ʈʘʙʦʪʘ ʚ ɸʜʨʝʩʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʎʋʉʘ. 
     ʉʦʟʜʘʥʠʝ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ, ʫʩʪʘʥʦʚʢʘ ʨʝʞʠʤʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʩʝʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʎʝʥʪʨʝ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ (ʎʋʉʝ). 

ʈʘʙʦʪʘ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʴʶ ViPNet ʥʘʯʠʥʘʝʪʩʷ ʚ ʎʝʥʪʨʝ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ (ʎʋʉʝ). ɼʣʷ 

ʟʘʛʨʫʟʢʠ ʎʋʉʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ _start.bat, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʎʋʉʘ 

..\NCC\ 

     ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʘ ʎʋʉ, ʧʨʝʜʣʘʛʘʝʪ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʣʫʞʝʙʥʳʭ ʢʘʪʘʣʦʛʦʚ ʠ 

ʟʘʧʨʘʰʠʚʘʝʪ ʤʝʩʪʦ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʘʪʘʣʦʛʘ ʠ 

ʢʘʪʘʣʦʛʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʋʂʎ (ʈʠʩ.28.). ʆʩʪʘʚʣʷʝʤ ʢʘʪʘʣʦʛʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʫʤʦʣʯʘʥʠʶ.  

 

 
 

ʈʠʩ. 28. ʅʘʩʪʨʦʡʢʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʢʘʪʘʣʦʛʦʚ ʭʨʘʥʝʥʠʷ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

 

     ʇʨʠ ʚʳʙʦʨʝ ʥʘʩʪʨʦʝʢ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʧʦʟʠʮʠʠ çɸʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʚʷʟʳʚʘʪʴ ʥʦʚʳʡ ʊʂ ʩʦ ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʊʂè (ʧʦʩʪʘʚʠʪʴ ʢʨʝʩʪʠʢ ʥʘʧʨʦʪʠʚ ʵʪʦʡ ʩʪʨʦʢʠ) ʠ 

ʫʢʘʟʘʪʴ çʄʘʢʩʠʤʘʣʴʥʳʡè ʫʨʦʚʝʥʴ ʧʦʣʥʦʤʦʯʠʡ (ʈʠʩ.28). 
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ʈʠʩ. 29. ʅʘʩʪʨʦʡʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʎʋʉʘ 

 

     ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʧʨʠʥʷʪʴè ʧʨʦʛʨʘʤʤʘ ʎʋʉ ʧʨʠʚʝʪʩʪʚʫʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʪʠ ʠ 

ʧʨʝʜʣʘʛʘʝʪ ʥʘʯʘʪʴ ʩ ʘʜʨʝʩʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʧʦʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ ʎʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʪʴʶ (ʈʠʩ.29). ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʝʥʶ 

çʉʣʫʞʙʳè Ÿ çɸʜʨʝʩʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷè Ÿ çʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ViPNetèé 

 

 
 

ʈʠʩ.30. ɻʣʘʚʥʦʝ ʦʢʥʦ ʎʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ 

 

     ʃʠʮʝʥʟʠʶ ʥʘ ʚʠʨʪʫʘʣʴʥʫʶ ʩʝʪʴ ViPNet ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʤʝʥʶ çʉʝʨʚʠʩè Ÿ çʃʠʮʝʥʟʠʷè  

       ɼʣʷ ʚʚʝʜʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʝʪʴ ʩʝʨʚʝʨʦʚ-ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ (ʉʄ) ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ 

ʩʪʨʦʢʫ çʉʝʨʚʝʨʳ-ʤʘʨʰʨʫʪʠʟʘʪʦʨʳè, ʥʘʞʘʪʴ Enter ʠ ʚʚʝʩʪʠ ʠʤʷ ʥʦʚʦʛʦ ʩʝʨʚʝʨʘ ï çʉʄ  

ʂʦʦʨʜʠʥʘʪʦʨ 3 0è. ɿʘʪʝʤ ʚ ʵʪʦʤ ʞʝ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ Alt+I ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʉʄ 

ïʂʦʦʨʜʠʥʘʪʦʨ-ʆʀ 3 0. 

       ɸʙʦʥʝʥʪʩʢʠʝ ʧʫʥʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʟʘ çʉʝʨʚʝʨʘʤʠ-ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠè. 

ɿʘ ʢʦʦʨʜʠʥʘʪʦʨʦʤ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤ ʚ ʟʘʜʘʯʝ çʆʪʢʨʳʪʳʡ ʀʥʪʝʨʥʝʪè, ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʠ ʦʜʥʦʛʦ ɸʇ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʝʪʴ ɸʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ (ɸʇ) ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʪʨʦʢʫ 

ʩ çʉʄ ʂʦʦʨʜʠʥʘʪʦʨ 3.0è, ʟʘ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʦʚʳʡ ɸʇ, ʥʘʞʘʪʴ çEnterè ʠ 

ʥʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ Alt+I. ɺ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʪʨʦʢʝ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʥʦʚʦʛʦ ɸʇ çɸʇ ɸʜʤʠʥʠʩʪʨʘʪʦʨ 3.0è 

      ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʝʞʩʝʨʚʝʨʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʧʨʦʧʠʩʳʚʘʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʟʘʱʠʱʝʥʥʦʤ 

ʫʨʦʚʥʝ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʦʨʜʠʥʘʪʦʨʘʤʠ ʩʝʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʡʪʠ ʚ ʤʝʥʶ ʉʝʨʚʝʨʳ-

ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʠ ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʟ ʉʄ. ɼʣʷ ʫʢʘʟʘʥʠʷ ʥʘʯʘʣʘ ʤʝʞʩʝʨʚʝʨʥʦʛʦ ʢʘʥʘʣʘ ʩʣʝʜʫʝʪ 
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ʥʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ Alt+M, ʧʦʩʣʝ ʯʝʛʦ ʩʣʝʚʘ ʚ ʜʘʥʥʦʡ ʩʪʨʦʢʝ ʧʦʷʚʠʪʩʷ çʟʚʝʟʜʦʯʢʘè ʩʦ 

ʩʪʨʝʣʢʦʡ. ɼʣʷ ʫʢʘʟʘʥʠʷ ʢʦʥʮʘ ʢʘʥʘʣʘ ʚʳʜʝʣʷʝʤ ʜʨʫʛʦʡ ʢʦʦʨʜʠʥʘʪʦʨ ʠ ʥʘʞʘʪʴ ʪʫ ʞʝ 

ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ - Alt+M. ʊʝʧʝʨʴ ʧʨʦʛʨʘʤʤʝ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʤʝʞʩʝʨʚʝʨʥʳʡ ʢʘʥʘʣ 

ʙʫʜʝʪ ʤʝʞʜʫ ʉʄ ʂʦʦʨʜʠʥʘʪʦʨ 3.0 ʠ ʉʄ ʂʦʦʨʜʠʥʘʪʦʨïʆʀ 3.0 ï ʜʣʷ ʵʪʦʛʦ ʥʘʞʠʤʘʝʤ 

ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ Alt+ʉ. ɺ ʩʪʦʣʙʮʝ ʄʉʂ ʦʙʦʠʭ ʢʦʦʨʜʠʥʘʪʦʨʦʚ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʞʩʝʨʚʝʨʥʳʭ ʢʘʥʘʣʦʚ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ - ʦʜʠʥ). ɺ ʩʪʦʣʙʮʝ ɸʇ ʦʙʦʠʭ ʢʦʦʨʜʠʥʘʪʦʨʦʚ ʫʢʘʟʘʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʝʪʝʚʳʭ ʫʟʣʦʚ (ʉʋ), ʢʦʪʦʨʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʟʘ ʜʘʥʥʳʤ ʉʄ (ʢʦʣʠʯʝʩʪʚʦ ɸʇ 

ʧʣʶʩ ʩʘʤ ʉʄ). 

       ʆʢʥʦ ʨʝʛʠʩʪʨʘʮʠʠ ʉʝʨʚʝʨʦʚ-ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʜʦʣʞʥʦ ʚʳʛʣʷʜʝʪʴ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʈʠʩ.31, ʘ ʦʢʥʦ ʨʝʛʠʩʪʨʘʮʠʠ ɸʇ ʟʘ ʉʄ ʂʦʦʨʜʠʥʘʪʦʨ 3 0 ï ʥʘ ʈʠʩ.32. 

 

 
 

ʈʠʩ.31. ʉʦʟʜʘʥʠʝ ʂʦʦʨʜʠʥʘʪʦʨʦʚ ʩʝʪʠ ʠ ʫʢʘʟʘʥʠʝ ʤʝʞʩʝʨʚʝʨʥʦʛʦ ʢʘʥʘʣʘ 

 

 
 

ʈʠʩ. 32. ʈʝʛʠʩʪʨʘʮʠʷ ɸʇ ʟʘ ʉʄ ʂʦʦʨʜʠʥʘʪʦʨ 3.0 
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       ʇʦʩʢʦʣʴʢʫ ʨʘʙʦʪʘ ʚ ɸʜʨʝʩʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʎʋʉʘ ʧʦ ʩʦʟʜʘʥʠʶ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ 

ʟʘʚʝʨʰʝʥʘ, ʩʣʝʜʫʝʪ ʚʳʡʪʠ ʚ ʦʩʥʦʚʥʦʝ ʦʢʥʦ (ʈʠʩ.32) ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʘʙʣʠʮʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

(ʯʘʩʪʴ ʩʧʨʘʚʦʯʥʠʢʦʚ ʎʋʉʘ). ʉʧʨʘʚʘ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ ʧʨʦʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʠʟʤʝʥʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʘʙʣʠʮ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʪʘʙʣʠʮ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʪʨʦʢʫ ɺʳʜʘʪʴ ʪʘʙʣʠʮʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʥʘʞʘʪʴ Enter, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʛʨʘʤʤʘ ʧʦʜʪʚʝʨʜʠʪ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʘʙʣʠʮ. 

ʊʝʧʝʨʴ ʨʘʙʦʪʘ ʚ ɸʜʨʝʩʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦʣʥʦʩʪʴʶ ʟʘʚʝʨʰʝʥʘ ʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʡʪʠ ʚ 

ʛʣʘʚʥʦʝ ʤʝʥʶ ʎʋʉʘ (ʣʠʙʦ ʥʘʞʘʚ ʢʥʦʧʢʫ Esc ʣʠʙʦ ʚʳʜʝʣʠʪʴ ʩʪʨʦʢʫ ɺʳʭʦʜ ʠ ʥʘʞʘʪʴ Enter). 

 

 
 

ʈʠʩ. 33. ʆʩʥʦʚʥʦʝ ʦʢʥʦ ɸʜʨʝʩʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʎʋʉʘ 

 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ɸʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʦʚ ʚ ʇʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ. 
     ɸʇ ɸʜʤʠʥʠʩʪʨʘʪʦʨ 3.0, ɸʇ ʎʝʥʪʨ ʨʝʛʠʩʪʨʘʮʠʠ 3.0, ɸʇ ʂʨʠʧʪʦʩʝʨʚʠʩ 3.0 ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ (ʇɿ) ʎʋʉ ʠ ʋʂʎ; ʎʝʥʪʨ ʨʝʛʠʩʪʨʘʮʠʠ; ʂʨʠʧʪʦʩʝʨʚʠʩ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʡʪʠ ʚ ʤʝʥʶ ʉʣʫʞʙʳ Ÿ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ɸʇ ʚ ʇɿ ʠ ʚʳʜʝʣʠʪʴ ʩʪʨʦʢʫ ʩ ʟʘʧʠʩʴʶ ʦʜʥʦʛʦ ʠʟ ɸʇ, ʥʫʞʜʘʶʱʝʛʦʩʷ ʚ ʨʝʛʠʩʪʨʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ɸʇ ɸʜʤʠʥʠʩʪʨʘʪʦʨ 3 0 ʚ ʟʘʜʘʯʘʭ ʎʋʉ ʠ ʋʂʎ ʚʳʜʝʣʷʝʤ ʩʪʨʦʢʫ ʩ 

ʟʘʧʠʩʴʶ ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʈʝʛʠʩʪʨʘʮʠʷè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚʳʜʝʣʷʝʤ çʢʨʝʩʪʠʢʦʤè 

ʩʪʨʦʢʠ ʎʋʉ ʠ ʋʂʎ, ʩʥʷʪʴ çʢʨʝʩʪʠʢè ʩ ʟʘʧʠʩʠ ʂʨʠʧʪʦʩʝʨʚʠʩ (ʧʦʩʢʦʣʴʢʫ ɸʇ ʫʞʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʟʘʜʘʯʝ ɿʘʱʠʪʘ ʪʨʘʬʠʢʘ) ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʇʨʠʥʷʪʴè. 

      ɼʣʷ ɸʇ ʎʝʥʪʨ ʈʝʛʠʩʪʨʘʮʠʠ 3 0 ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ çʢʨʝʩʪʠʢè ʚ ʟʘʧʠʩʠ ʎʝʥʪʨ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʩʥʷʪʴ ʝʛʦ ʚ ʟʘʧʠʩʠ ʂʨʠʧʪʦʩʝʨʚʠʩ. ɼʣʷ ɸʇ ʂʨʠʧʪʦʩʝʨʚʠʩ 3 0 ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ 

çʢʨʝʩʪʠʢʠè ʚ ʟʘʧʠʩʠ ɼʝʣʦʚʘʷ ʧʦʯʪʘ ʠ ʦʩʪʘʚʠʪʴ ʚ ʟʘʧʠʩʠ ʂʨʠʧʪʦʩʝʨʚʠʩ. ɼʣʷ ɸʇ ʂʣʠʝʥʪ 3.0 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ çʢʨʝʩʪʠʢè ʚ ʟʘʧʠʩʠ ʂʨʠʧʪʦʩʝʨʚʠʩ, ʘ ʜʣʷ ɸʇ ʉʝʨʚʠʩ ʇʫʙʣʠʢʘʮʠʠ 3.0 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ çʢʨʝʩʪʠʢʠè ʚ ʟʘʧʠʩʷʭ ɼʝʣʦʚʘʷ ʧʦʯʪʘ ʠ ʂʨʠʧʪʦʩʝʨʚʠʩ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʦʢʥʦ ʨʝʛʠʩʪʨʘʮʠʠ ɸʇ ʚ ʇɿ ʧʨʠʦʙʨʝʪʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ 
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ʈʠʩ. 34. ʈʝʛʠʩʪʨʘʮʠʷ ɸʇ ʚ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ 

 

ɻʨʫʧʧʦʚʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʉʝʪʝʚʳʭ ʫʟʣʦʚ ʚ ʇʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯʘʭ. 

     ʉʝʨʚʝʨʳ-ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ ʟʘʜʘʯʝ 

çʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚè ʠ ʝʝ ʧʦʜʟʘʜʘʯʘʭ. ɼʣʷ ʵʪʦʛʦ ʟʘʭʦʜʠʤ ʚ ʤʝʥʶ çʉʣʫʞʙʳè Ÿ çɻʨʫʧʧʦʚʘʷ 

ʨʝʛʠʩʪʨʘʮʠʷ ʉʋè ʚ ʇɿ, ʚʳʜʝʣʷʝʤ ʩʪʨʦʢʫ ʩ ʟʘʧʠʩʴʶ çʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚè ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ 

çʈʝʛʠʩʪʨʘʮʠʷè. ɺ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝ çʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚè ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʂʦʦʨʜʠʥʘʪʦʨʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ (ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʥʦʧʦʢ ʚ ʧʨʘʚʦʤ ʩʪʦʣʙʮʝ):  

1. ɼʣʷ ʉʄ ʂʦʦʨʜʠʥʘʪʦʨ-ʆʀ 3 0 ʚʢʣʶʯʘʝʤ ʬʫʥʢʮʠʶ çʉʝʨʚʝʨ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘè (ʈʠʩ.34).  

2. ɼʣʷ ʉʄ ʂʦʦʨʜʠʥʘʪʦʨ 3.0 ʚʢʣʶʯʘʝʤ ʬʫʥʢʮʠʶ çʊʫʥʥʝʣʠʨʦʚʘʥʠʝè ʠ ʟʘʜʘʝʤ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʫʥʥʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʈʠʩ.35).  

 

 
 

ʈʠʩ. 35. ɺʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ ʆʪʢʨʳʪʳʡ ʀʥʪʝʨʥʝʪ 
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ʈʠʩ. 36. ɺʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ 

 

ʈʘʙʦʪʘ ʚ ʇʨʠʢʣʘʜʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʎʋʉʘ. 

     ɺ ʇʨʠʢʣʘʜʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʪʠʧʦʚ ʢʦʣʣʝʢʪʠʚʦʚ (ʊʂ) ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʨʠʪʴ ʠʭ ʩʚʷʟʠ. ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ ʧʨʘʚʦ ʚʣʘʜʝʥʠʷ ʕʎʇ ʫ 

ʂʦʦʨʜʠʥʘʪʦʨʦʚ ʩʝʪʠ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʊʂ ʨʘʟʣʠʯʥʳʭ ʉʋ ʩʝʪʠ ViPNet 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʡʪʠ ʚ ʤʝʥʶ çʇʨʠʢʣʘʜʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷè Ÿ çʈʝʛʠʩʪʨʘʮʠʷ ʪʠʧʦʚ 

ʢʦʣʣʝʢʪʠʚʦʚèé ʠ ʧʨʦʚʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʩʧʨʘʚʘ ʉʚʷʟʠ, ʢʘʢʠʝ ʩʚʷʟʠ ʠʤʝʶʪ ʢʘʞʜʳʡ ʠʟ 

ʊʂ ʩʝʪʠ ViPNet.  

     ɼʘʣʝʝ, ʜʣʷ ʨʘʟʣʠʯʠʷ ʉʋ ʠ ʊʂ ʵʪʠʭ ʉʋ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʟʘʧʠʩʠ ʚ ʤʝʥʶ ʪʠʧʦʚ 

ʢʦʣʣʝʢʪʠʚʦʚ (ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʩʧʨʘʚʘ ʀʟʤ. ʠʤʷ). ʅʘʧʨʠʤʝʨ, ɸʇ ɸʜʤʠʥʠʩʪʨʘʪʦʨ 3.0 ʚ ʊʂ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ 3.0. ʊʦ ʞʝ ʩʘʤʦʝ ʩʜʝʣʘʪʴ ʜʣʷ ʚʩʝʭ ʟʘʧʠʩʝʡ ʊʂ ʚʩʝʭ ʉʋ. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 

çʆʙʣʘʩʪʴè ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ, ʥʘ ʢʘʢʦʤ ʩʝʪʝʚʦʤ ʫʟʣʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʘʥʥʳʡ ʊʂ (ʦʙʣʘʩʪʴ 

ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʊʂ).  

     ʇʦʩʣʝ ʨʘʙʦʪʳ ʩ ʊʂ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʘʙʦʥʝʥʪʦʚ). 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʡʪʠ ʚ ʤʝʥʶ çʇʨʠʢʣʘʜʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷè Ÿ çʈʝʛʠʩʪʨʘʮʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡèé ɺ ʵʪʦʤ ʦʢʥʝ ʩʣʝʜʫʝʪ ʦʪʢʣʶʯʠʪʴ ʧʨʘʚʦ ʠʤʝʪʴ ʕʎʇ ʦʙʦʠʤ ʉʄ ʠ 

ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʥʘʟʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʩʧʨʘʚʘ ʀʟʤ. ʠʤʷ), ʫʜʘʣʠʚ 

ʧʨʠʩʪʘʚʢʠ çɸʇè ʠ çʉʄè. 

 

 
 

ʈʠʩ. 37. ʆʢʥʦ ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʘʨʭʠʚʦʚ ʙʘʟ ʜʘʥʥʳʭ. 

      ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʧʨʘʚʦʯʥʠʢʠ, ʚ 

ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ViPNet 

(ʄʦʥʠʪʦʨ, ɼʝʣʦʚʘʷ ʇʦʯʪʘ ʠ ʜʨ.). ɼʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʨʘʚʦʯʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ 

ʣʦʛʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ ViPNet, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʝʥʶ 

çʉʣʫʞʙʳè Ÿ çʇʨʦʚʝʨʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠè. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʣʦʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʩʝʪʠ 

ViPNet (ʥʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʠ ʚ ʦʜʥʦʤ ʪʠʧʝ ʢʦʣʣʝʢʪʠʚʘ) ʧʨʦʛʨʘʤʤʘ 

ʚʳʜʘʩʪ ʦʢʥʦ ʩ ʟʘʧʠʩʴʶ çɸʥʦʤʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳè. ɽʩʣʠ ʞʝ ʣʦʛʠʯʝʩʢʠʝ ʦʰʠʙʢʠ 

ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ (ʘʥʦʤʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ), ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʵʪʠʭ ʤʦʤʝʥʪʦʚ ʠ 

ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʥʫʞʥʦ ʣʠ ʧʨʦʜʦʣʞʘʪʴ ʜʘʣʴʰʝ ʨʘʙʦʪʫ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʴʶ. 

     ɽʩʣʠ ʘʥʦʤʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ ʥʝ ʧʨʦʷʚʠʣʠʩʴ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʝʥʶ çʉʣʫʞʙʳè Ÿ 

çʉʬʦʨʤʠʨʦʚʘʪʴ ʚʩʝ ʩʧʨʘʚʦʯʥʠʢʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʦʧʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤʘ ʎʋʉ 

ʩʢʦʥʬʠʛʫʨʠʨʫʝʪ ʩʪʨʫʢʪʫʨʫ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ, ʟʘʬʠʢʩʠʨʫʝʪ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʚʝʜʝʥʳ 

ʚ ʩʝʪʴ ʠ ʩʬʦʨʤʠʨʫʝʪ ʥʘʙʦʨ ʩʧʨʘʚʦʯʥʠʢʦʚ (ʈʠʩ.38). ʀʟʤʝʥʝʥʠʷ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʚ ʎʋʉʝ, ʙʫʜʫʪ 

ʧʝʨʝʜʘʥʳ ʚ ʋʂʎ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ ViPNet. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʦʢʥʝ 

ʤʦʞʥʦ ʙʫʜʝʪ ʫʚʠʜʝʪʴ, ʢʘʢʠʝ ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʬʘʡʣʳ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ. 

 

 
 

ʈʠʩ.  38. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʨʘʚʦʯʥʠʢʦʚ 

 

     ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʨʘʚʦʯʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʩʣʫʞʠʪʴ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʤʝʥʶ çʉʣʫʞʙʳè 

Ÿ çɸʨʭʠʚʳ ʙʘʟ ʜʘʥʥʳʭèé Ÿ çʉʦʟʜʘʪʴè). ʉʪʨʫʢʪʫʨʫ ʩʦʟʜʘʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ ʤʦʞʥʦ 

ʧʨʦʩʤʦʪʨʝʪʴ ʚ ʤʝʥʶ çʉʣʫʞʙʳè Ÿ çʇʨʦʩʤʦʪʨ ʢʦʥʬʠʛʫʨʘʮʠʠè Ÿ çʉʪʨʫʢʪʫʨʘ ʩʝʪʠè. ɺ 

ʰʠʨʦʢʦʤ ʬʦʨʤʘʪʝ ʧʦʢʘʟʘʥʘ ʩʝʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʦʙʲʝʢʪʦʚ, ʚ ʫʟʢʦʤ ï ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ ʩʝʪʠ.  

 

ʇʝʨʚʠʯʥʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʠ ʢʣʶʯʝʚʦʛʦ ʮʝʥʪʨʘ. 

      ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʢʣʶʯʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ ViPNet ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʋʜʦʩʪʦʚʝʨʷʶʱʝʤ ʠ ʢʣʶʯʝʚʦʤ ʮʝʥʪʨʝ (ʋʂʎ). ɼʣʷ ʟʘʛʨʫʟʢʠ ʋʂʎ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ 

keycenter.exe, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʨʘʙʦʯʝʤ ʢʘʪʘʣʦʛʝ ʋʂʎ ..\KC. 
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ʈʠʩ. 39.  ʅʘʯʘʣʦ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʋʂʎ 

 

      ɼʣʷ ʨʘʙʦʪʳ ʤʘʩʪʝʨʘ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʬʘʡʣʦʚ ʠʟ ʧʨʦʛʨʘʤʤʳ ʎʋʉ. ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʬʘʡʣʳ, 

ʤʘʩʪʝʨ ʩʦʟʜʘʩʪ ʥʘʯʘʣʴʥʫʶ ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʋʂʎ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʙʦʪʳ ʄʘʩʪʝʨʘ ʙʫʜʫʪ ʩʦʟʜʘʥʳ:  

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʣʶʯ ʟʘʱʠʪʳ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ;  

ʧʘʨʦʣʴ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ;  

ʢʣʶʯ ʟʘʱʠʪʳ ʂʎ;  

ʢʣʶʯ ʧʦʜʧʠʩʠ ʠ ʩʝʨʪʠʬʠʢʘʪ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ;  

ʄʘʩʪʝʨ-ʢʣʶʯʠ:  

ʄʘʩʪʝʨ-ʢʣʶʯ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ (ʄʂʇʂ),  

ʄʘʩʪʝʨ-ʢʣʶʯ ʢʣʶʯʝʡ ʟʘʱʠʪʳ (ʄʂʂɿ),  

ʄʘʩʪʝʨ-ʢʣʶʯ ʢʣʶʯʝʡ ʦʙʤʝʥʘ (ʄʂʂʆ). 

     ʄʘʩʪʝʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʦʵʪʘʧʥʦ ʧʨʝʜʣʦʞʠʪ ʚʚʝʩʪʠ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʋʂʎ ʠ ʟʘʚʝʨʰʠʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ ʋʂʎ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʢʣʶʯʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʱʠʱʝʥʥʦʡ 

ʩʝʪʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʣʠʰʴ ʩʦʟʜʘʪʴ ʩʘʤʫ ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʠ ʧʝʨʝʜʘʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʦʙʲʝʢʪʘʤ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. 

ɼʘʣʝʝ ʤʘʩʪʝʨ ʧʨʝʜʣʦʞʠʪ ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʋʂʎ. ʇʦʩʢʦʣʴʢʫ ʋʂʎ ʚʝʨʩʠʠ 3.0 ʠʩʧʦʣʴʟʫʝʪ ʬʦʨʤʘʪ 

ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʋʂʎ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʦʜʥʫ ʠʟ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ). 
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ʈʠʩ. 40.  ɺʳʙʦʨ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʋʂʎ 

 

      ʅʘ ʚʳʙʦʨ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʚʘ ʚʠʜʘ ʉʋɹɼ ï Microsoft Office Access ʠ Microsoft SQL Server. 

ʇʨʠ ʚʳʙʦʨʝ ʦʜʥʦʡ ʠʟ ʉʋɹɼ ʬʘʡʣʳ, ʚ ʢʦʪʦʨʦʡ ʋʂʎ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʙʫʜʫʪ 

ʧʝʨʝʚʝʜʝʥʳ ʚ ʬʦʨʤʘʪ ʬʘʡʣʦʚ ʉʋɹɼ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʪʝ ʢʘʪʘʣʦʛʠ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʙʦʪʳ ʋʂʎ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʛʦ ʩ ʎʋʉʦʤ. 

      ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʪʦ ʣʠʮʦ (ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʝʪʠ ViPNet), ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʦʙʣʘʜʘʪʴ ʧʦʣʥʦʤʦʯʠʷʤʠ ʟʘʚʝʨʷʪʴ ʩʚʦʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʴʶ ʩʝʨʪʠʬʠʢʘʪʳ ʕʎʇ 

ʦʩʪʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ . ɸ ʪʘʢʞʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʘʥʥʳʝ ʜʣʷ 

ʩʝʨʪʠʬʠʢʘʪʘ ʕʎʇ ʵʪʦʛʦ ʣʠʮʘ ï ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ, ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, 

ʘʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʡ ʕʎʇ (ʈʠʩ.41), ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʩʝʨʪʠʬʠʢʘʪʘ  ʠ ʜʨʫʛʦʝ. 

ʃʠʮʦ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʧʨʘʚʦ ʨʘʙʦʪʘʪʴ ʚ ʋʂʎ, ʥʘʟʳʚʘʝʪʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʤʝʥʷʪʴ ʫʧʦʣʥʦʤʦʯʝʥʥʦʝ ʣʠʮʦ ʣʠʙʦ ʜʦʙʘʚʠʪʴ ʝʱʝ ʦʜʥʦ. 

 

 
 

ʈʠʩ. 41. ʋʢʘʟʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʣʶʯʘ ʧʦʜʧʠʩʠ. 
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      ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʢʣʶʯʝʡ ʕʎʇ ʠ ʩʝʨʪʠʬʠʢʘʪʘ ʕʎʇ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʚ ʢʘʢʦʤ ʤʝʩʪʝ ʙʫʜʝʪ 

ʭʨʘʥʠʪʴʩʷ ʢʦʥʪʝʡʥʝʨ ʢʣʶʯʘ ʧʦʜʧʠʩʠ ʠ ʧʘʨʦʣʴ ʜʣʷ ʚʭʦʜʘ ʚ ʋʂʎ . ʇʨʠ ʟʘʜʘʥʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʪʠʧʘ ʧʘʨʦʣʷ ï ʚʩʝ ʧʘʨʦʣʠ ʚ ʋʂʎ ʜʦʣʞʥʳ ʙʳʪʴ ʜʣʠʥʦʡ ʥʝ ʤʝʥʝʝ 6 ʩʠʤʚʦʣʦʚ. 

     ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʥʝʪ ʩʦʟʜʘʥʠʝ ʥʘʙʦʨʘ ʄʘʩʪʝʨ-ʢʣʶʯʝʡ (ʄʂ) (ʈʠʩ.42). ɺ ʇʆ ViPNet 

ʚʝʨʩʠʠ 3.0 ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʘʩʪʝʨ-ʢʣʶʯʝʡ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ ʢʣʶʯʝʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɺʩʝ ʪʠʧʳ ʄʂ ʟʘʱʠʱʘʶʪʩʷ ʰʠʬʨʦʚʘʥʠʝʤ ʥʘ ʢʣʶʯʝ ʟʘʱʠʪʳ ʋʂʎ. ʄʂ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʚ ʪ.ʯ. 

ʨʝʟʝʨʚʥʦʛʦ ʥʘʙʦʨʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ). ʄʂ ʢʣʶʯʝʡ ʟʘʱʠʪʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʟʘʱʠʪʳ ʢʣʶʯʝʡ ʦʙʤʝʥʘ ʢʦʣʣʝʢʪʠʚʦʚ. ʄʂ ʢʣʶʯʝʡ ʦʙʤʝʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʦʙʤʝʥʘ (ʩʚʷʟʠ) ʢʦʣʣʝʢʪʠʚʦʚ. 

 

 
 

ʈʠʩ. 42. ʌʦʨʤʠʨʦʚʘʥʠʝ ʄʘʩʪʝʨ-ʢʣʶʯʝʡ ʩʠʩʪʝʤʳ 

 

      ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʭ ʵʪʘʧʦʚ ʧʦ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʋʂʎ ʧʨʦʛʨʘʤʤʘ ʫʩʪʘʥʦʚʢʠ ʥʘʯʥʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʪʠ ViPNet (ʈʠʩ.43), ʘ ʟʘʪʝʤ ʥʘ ʵʢʨʘʥ ʙʫʜʝʪ 

ʚʳʚʝʜʝʥʦ ʦʢʥʦ ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʦʣʦʯʢʠ ʋʂʎ (ʈʠʩ.44.) 
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ʈʠʩ. 43. ɿʘʚʝʨʰʝʥʠʝ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʋʂʎ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

 

 

 
 

ʈʠʩ. 44. ʆʢʥʦ ʢʘʪʘʣʦʛʦʚ ʋʂʎ 
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ʈʘʙʦʪʘ ʚ ʋʜʦʩʪʦʚʝʨʷʶʱʝʤ ʠ ʢʣʶʯʝʚʦʤ ʮʝʥʪʨʝ. 

     ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʚ ʋʂʎ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ 

ʧʨʦʛʨʘʤʤʳ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚ ʤʝʥʶ çʉʝʨʚʠʩè Ÿ çʅʘʩʪʨʦʡʢʘèé ʠʣʠ ʥʘʞʘʚ ʢʥʦʧʢʫ 

çʅʘʩʪʨʦʡʢʘè ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʳ. ɺ ʦʢʥʝ çʇʘʨʦʣʠè ʥʘʩʪʨʘʠʚʘʝʤ ʧʘʨʦʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʋʂʎ. 

      ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʘʧʘ ʧʝʨʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘʩʪʨʦʝʢ ʧʨʦʛʨʘʤʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʠʩʪʨʠʙʫʪʠʚʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʟʜʘʥʥʦʡ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. ɼʣʷ 

ʵʪʦʛʦ ʚʳʙʠʨʘʝʤ ʧʫʥʢʪ ʤʝʥʶ çʉʝʨʚʠʩè Ÿ çɸʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʪʴè Ÿ çɼʠʩʪʨʠʙʫʪʠʚʳ 

ʢʣʶʯʝʡè  

 

 
 

ʈʠʩ. 45. ʄʝʥʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

 

     ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʠʩʪʨʠʙʫʪʠʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʝʛʦ ʩʝʨʪʠʬʠʢʘʪ 

ʕʎʇ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʩʝʨʪʠʬʠʢʘʪʘ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʣʠʮʘ ʠʩʪʝʢʘʝʪ ʜʦ ʢʦʥʮʘ 

ʜʝʡʩʪʚʠʷ ʨʷʜʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ VPN ʩʝʪʠ, ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʨʦʢ 

ʜʝʡʩʪʚʠʷ ʩʝʨʪʠʬʠʢʘʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥ ʩʨʦʢʦʤ ʜʝʡʩʪʚʠʷ ʩʝʨʪʠʬʠʢʘʪʘ 

ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʣʠʮʘ (ʈʠʩ.45).  

 

 
 

ʈʠʩ. 46. ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʩʨʦʢʝ ʜʝʡʩʪʚʠʷ ʩʝʨʪʠʬʠʢʘʪʘ 

 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʭʦʜʷʱʝʡ ʚ ʬʘʡʣ-ʜʠʩʪʨʠʙʫʪʠʚ, ʤʘʩʪʝʨʦʤ ʪʘʢʞʝ 

ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʧʘʨʦʣʴ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʪʝʚʦʛʦ ʫʟʣʘ (ʈʠʩ.46), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʨʘʩʰʠʨʝʥʥʳʝ ʧʨʘʚʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʠʩʪʝʤʦʡ ʟʘʱʠʪʳ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʫʟʣʝ 
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ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. ʇʘʨʦʣʴ ʤʦʞʝʪ ʙʳʪʴ ʩʦʙʩʪʚʝʥʥʳʤ, ʩʣʫʯʘʡʥʳʤ ʠ ʮʠʬʨʦʚʳʤ ʠ ʠʤʝʝʪ ʩʨʦʢ 

ʜʝʡʩʪʚʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʩʘʤʦʤ ʫʟʣʝ ʧʦʣʴʟʦʚʘʪʝʣʷ VPN. 

 

 
 

ʈʠʩ. 47. ɺʳʙʦʨ ʪʠʧʘ ʧʘʨʦʣʷ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʉʋ ʚʩʝʡ ʛʨʫʧʧʳ 

 

     ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʦʣʝʡ ɸʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʉʋ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʘʨʦʣʝʡ ʥʘ ʜʠʩʪʨʠʙʫʪʠʚ. ʇʘʨʦʣʴ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ ʉʋ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʢʘʢ ʥʘ ʦʪʜʝʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ, ʪʘʢ ʠ ʥʘ ʚʩʶ ʛʨʫʧʧʫ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʦʚ.  

     ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʜʠʩʪʨʠʙʫʪʠʚʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʨʘʟʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. 

ʕʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʢʥʝ ʂʣʶʯʝʚʦʡ ʮʝʥʪʨ / ʂʣʶʯʠ / ɼʠʩʪʨʠʙʫʪʠʚʳ ʢʣʶʯʝʡ. ɼʝʡʩʪʚʠʷ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʢʘʢ ʩ ʦʪʜʝʣʴʥʳʤ ʜʠʩʪʨʠʙʫʪʠʚʦʤ, ʪʘʢ ʠ ʩ ʥʘʙʦʨʦʤ ʬʘʡʣʦʚ-ʜʠʩʪʨʠʙʫʪʠʚʦʚ 

(ʈʠʩ.48). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʚʩʝ ʟʘʧʠʩʠ, ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

çʤʳʰʠè ʥʘ ʦʜʥʦʡ ʠʟ ʟʘʧʠʩʝʡ (ʠʣʠ ʩʨʘʟʫ ʥʘ ʚʩʝ ʟʘʧʠʩʠ) ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ ʇʝʨʝʥʝʩʪʠ ʚ 

ʧʘʧʢʫé 
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ʈʠʩ. 48. ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʚ ʢʘʪʘʣʦʛʝ ɼʠʩʪʨʠʙʫʪʠʚʳ 

 

     ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʤʘʩʪʝʨʘ (ʈʠʩ.48) ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʘʪʘʣʦʛ ʥʘ ʜʠʩʢʝ , ʚ ʢʦʪʦʨʦʤ 

ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʬʘʡʣʳ-ʜʠʩʪʨʠʙʫʪʠʚʳ ʜʦ ʠʭ ʧʝʨʝʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʦʧʝʨʘʮʠʠ ʧʝʨʝʥʦʩʘ ʜʣʷ ʚʩʝʭ ʬʘʡʣʦʚ-ʜʠʩʪʨʠʙʫʪʠʚʦʚ ʥʘʧʨʦʪʠʚ ʩʪʨʦʢʠ çʇʨʠʤʝʥʠʪʴ ʢʦ ʚʩʝʤè 

ʩʣʝʚʘ ʚʥʠʟʫ ʦʢʥʘ ʩʣʝʜʫʝʪ ʧʦʩʪʘʚʠʪʴ çʛʘʣʦʯʢʫè.  

     ɸʥʘʣʦʛʠʯʥʫʶ ʦʧʝʨʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩ ʥʘʙʦʨʘʤʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ.  

     ɺ ʋʂʎ ʚ ʦʢʥʝ ɸʜʤʠʥʠʩʪʨʘʪʦʨʳ ʚʦʟʤʦʞʥʦ ʫʢʘʟʘʪʴ ʝʱʝ ʣʠʮʘ (ʋʧʦʣʥʦʤʦʯʝʥʥʳʝ ʣʠʮʘ), 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʤʝʪʴ ʧʨʘʚʦ ʚʭʦʜʠʪʴ ʚ ʋʂʎ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ViPNet.  

ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʝʡʩʪʚʫʶʱʠʤ ʩʪʘʥʦʚʠʪʩʷ ʪʦʪ ɸʜʤʠʥʠʩʪʨʘʪʦʨ (ʋʃ), ʧʘʨʦʣʴ ʢʦʪʦʨʦʛʦ ʚʚʝʜʝʥ 

ʜʣʷ ʚʭʦʜʘ ʚ ʋʂʎ. 

     ɺ ʤʝʥʶ çʉʝʨʚʠʩè Ÿ çɾʫʨʥʘʣ ʩʦʙʳʪʠʡè ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʦʚ ʧʦʠʩʢʘ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ 

ʜʝʡʩʪʚʠʷ ʠ ʩʦʙʳʪʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʋʂʎ. 

 

ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʟʘʱʠʱʝʥʥʦʛʦ ʫʟʣʘ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʪʠ ViPNet. 

     ɼʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʟʘʱʠʱʝʥʥʦʛʦ ʫʟʣʘ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ 3.0 ʥʝʦʙʭʦʜʠʤʦ ʟʘʡʪʠ ʚ ʢʘʪʘʣʦʛ, 

ʛʜʝ ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʬʘʡʣʳ dst ï ʜʠʩʪʨʠʙʫʪʠʚʳ ʠ ʩʢʦʧʠʨʦʚʘʪʴ dstïʬʘʡʣ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ 3 0 ʚ 

ʢʘʪʘʣʦʛ ʫʩʪʘʥʦʚʢʠ ViPNet Client (ʧʦ ʫʤʦʣʯʘʥʠʶ ï ʵʪʦ ʢʘʪʘʣʦʛ ..\SS\).      ʈʘʟʚʝʨʪʳʚʘʥʠʝ 

ʟʘʱʠʱʝʥʥʦʛʦ ʫʟʣʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ:  

ʟʘʧʫʩʢʦʤ ʬʘʡʣʘ dst ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʟʘʧʨʦʩʠʪ ʢʘʪʘʣʦʛ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ 

ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ;  

ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʤʳ ViPNet Client ʄʦʥʠʪʦʨ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʫʢʘʟʘʪʴ, ʛʜʝ 

ʭʨʘʥʠʪʩʷ ʬʘʡʣ-ʜʠʩʪʨʠʙʫʪʠʚ ʠ ʢʫʜʘ ʥʫʞʥʦ ʙʫʜʝʪ ʩʦʭʨʘʥʠʪʴ ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ; 

ʇʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʜʨʘʡʚʝʨ ViPNet ʟʘʧʨʦʩʠʪ ʧʘʨʦʣʴ ʥʘ ʚʭʦʜ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʝʪʴ ʠ ʥʘ ʥʘʯʘʣʦ 

ʨʘʙʦʪʳ ʩ ʟʘʱʠʱʝʥʥʳʤ ʫʟʣʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʪʦʪ ʧʘʨʦʣʴ, ʢʦʪʦʨʳʡ ʙʳʣ ʜʘʥ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʫ 3.0 ʚ ʋʂʎ ʠ ʥʘʯʘʪʴ ʧʝʨʚʠʯʥʫʶ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʧʦ ʨʘʟʚʝʨʪʳʚʘʥʠʶ 

ʟʘʱʠʱʝʥʥʦʛʦ ʫʟʣʘ. ɹʝʟ ʧʝʨʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (ʝʝ ʧʨʦʠʟʚʦʜʷʪ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ ʚ ʩʘʤʦʤ 

ʥʘʯʘʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʟʘʱʠʱʝʥʥʦʛʦ ʫʟʣʘ) ʜʨʘʡʚʝʨ ʥʝ ʙʫʜʝʪ ʟʘʛʨʫʞʘʪʴʩʷ.  

     ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚ ʦʢʥʝ ʟʘʧʨʦʩʘ ʧʘʨʦʣʷ ʜʨʘʡʚʝʨʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʩʧʨʘʚʘ ʦʪ ʢʥʦʧʢʠ çʅʘʩʪʨʦʡʢʘè ʚʳʙʨʘʪʴ ʚʳʧʘʜʘʶʱʝʝ ʤʝʥʶ (ʪʨʝʫʛʦʣʴʥʠʢ ʚʥʠʟ) ʠ ʚʳʙʨʘʪʴ 

ʩʪʨʦʢʫ ʇʝʨʚʠʯʥʘʷ ʀʥʠʮʠʘʣʠʟʘʮʠʷ (ʈʠʩ.49). 
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ʈʠʩ. 49. ʅʘʯʘʣʦ ʧʝʨʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ViPNet çʂʣʠʝʥʪè ʄʦʥʠʪʦʨ 

 

ʇʦʷʚʠʪʩʷ çʄʘʩʪʝʨè ʧʝʨʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (ʈʠʩ.50), ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʨʘʟʚʝʨʥʫʪʴ ʉʋ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʠ ViPNet. 

 
 

ʈʠʩ. 50.  ʄʘʩʪʝʨ ʧʝʨʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ViPNet çʂʣʠʝʥʪè 
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ʄʘʩʪʝʨ ʟʘʧʨʦʩʠʪ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʬʘʡʣʘ dst ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʟʘʧʨʦʩʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʪʦʤ, ʢʘʢʠʝ ʘʧʧʘʨʘʪʥʳʝ ʥʦʩʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʙʦʥʝʥʪ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʘʨʦʣʴ ʢ ʜʠʩʪʨʠʙʫʪʠʚʫ, ʘ ʪʘʢʞʝ ʧʦʪʨʝʙʫʝʪ ʫʢʘʟʘʪʴ ʤʝʩʪʦ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʝʨʝʜ ʟʘʛʨʫʟʢʦʡ çʄʦʥʠʪʦʨʘè ʧʨʦʛʨʘʤʤʘ ʩʧʨʦʩʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʪʦʤ, ʚ ʢʘʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʪʦʪ ʞʝʣʘʝʪ ʨʘʙʦʪʘʪʴ ï ʚ ʦʙʳʯʥʦʡ ʠʣʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘ. ʉʣʝʜʫʝʪ ʚʳʙʨʘʪʴ 

ʦʙʳʯʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ (ʈʠʩ.51). 

 

 
 

ʈʠʩ. 51. ʆʢʥʦ ʚʳʙʦʨʘ ʢʦʥʬʠʛʫʨʘʮʠʠ çʄʦʥʠʪʦʨʘè 

 

     ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʟʘʛʨʫʟʢʠ çʄʦʥʠʪʦʨʘè ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʠʣʦʞʝʥʠʡ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʧʦʧʳʪʘʶʪʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʝʪʝʚʦʡ ʢʘʨʪʝ. ʇʨʦʛʨʘʤʤʘ 

çʂʦʥʪʨʦʣʴ ʧʨʠʣʦʞʝʥʠʡè, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʇʆ ViPNet çʂʣʠʝʥʪè ʟʘʙʣʦʢʠʨʫʝʪ ʚʳʭʦʜ ʵʪʠʭ 

ʧʨʠʣʦʞʝʥʠʡ ʚ ʩʝʪʴ (ʢʘʢ ʦʪʢʨʳʪʫʶ, ʪʘʢ ʠ ʟʘʢʨʳʪʫʶ) ʠ ʟʘʧʨʦʩʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʪʦʤ, ʢʘʢʠʝ 

ʜʝʡʩʪʚʠʷ ʥʘʜʦ ʧʨʝʜʧʨʠʥʷʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʡ (ʈʠʩ. 52). ɺ ʥʘʩʪʦʷʱʝʤ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʝʰʠʪʴ ʨʘʙʦʪʫ ʚ ʩʝʪʠ ʩʣʫʞʙʳ ʆʉ Windows Generic Host Process. ʈʝʰʝʥʠʝ ʚ 

ʦʪʥʦʰʝʥʠʠ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ, ʟʘʧʨʦʩʠʚʰʠʭ ʜʦʩʪʫʧ ʚ ʩʝʪʴ, ʦʩʪʘʝʪʩʷ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

 

 
 

ʈʠʩ. 52. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ çʂʦʥʪʨʦʣʴ ʧʨʠʣʦʞʝʥʠʡè 

 

ɺ ʠʪʦʛʝ ʥʘ ʉʋ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ 3.0 ʦʢʥʦ çɿʘʱʠʱʝʥʥʘʷ ʩʝʪʴè ʚ çʄʦʥʠʪʦʨʝè ʜʦʣʞʥʦ 

ʚʳʛʣʷʜʝʪʴ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ.53. 
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ʈʠʩ. 53. ʆʢʥʦ çɿʘʱʠʱʝʥʥʘʷ ʩʝʪʴè ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ 3.0 

  

ɺ ʦʢʥʝ çɿʘʱʠʱʝʥʥʘʷ ʩʝʪʴè çʄʦʥʠʪʦʨʘè ʧʦʢʘʟʘʥʳ: 

ʉʠʥʠʤ ʮʚʝʪʦʤ ï ʥʘʩʪʦʷʱʠʡ ʉʋ. 

ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ï ʢʦʦʨʜʠʥʘʪʦʨʳ ʩʝʪʠ. 

ʉʝʨʳʤ ʠ ʩʠʨʝʥʝʚʳʤ ʮʚʝʪʦʤ ï ʉʋ ʩʝʪʠ ViPNet, ʩʚʷʟʴ ʩ ʢʦʪʦʨʳʤʠ ʝʩʪʴ ʥʘ ʫʨʦʚʥʝ ʪʠʧʦʚ 

ʢʦʣʣʝʢʪʠʚʦʚ. ɽʩʣʠ ʥʘʩʪʦʷʱʠʡ ʫʟʝʣ ʥʝ ʦʙʤʝʥʷʣʩʷ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʢʦʥʢʨʝʪʥʳʤ ʉʋ, 

ʪʦ ʪʦʪ ʉʋ ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʩʝʨʳʤ ʮʚʝʪʦʤ. ɽʩʣʠ ʞʝ ʥʘʩʪʦʷʱʠʡ ʫʟʝʣ ʦʙʤʝʥʷʣʩʷ ʩʣʫʞʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʢʦʥʢʨʝʪʥʳʤ ʉʋ, ʪʦ ʪʦʪ ʉʋ ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʩʠʨʝʥʝʚʳʤ ʮʚʝʪʦʤ. 

ʇʦʩʣʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʟʘʱʠʱʝʥʥʦʛʦ ʫʟʣʘ ʆʉ Windows ʜʦʣʞʥʳ ʧʦʷʚʠʪʴʩʷ ʟʥʘʯʢʠ ʧʨʦʛʨʘʤʤ 

MFTP (ʛʨʫʟʦʚʠʯʦʢ), ʄʦʥʠʪʦʨ (ʩʝʤʴ ʢʨʘʩʥʳʭ ʢʚʘʜʨʘʪʠʢʦʚ) ʠ ʂʦʥʪʨʦʣʴ ʧʨʠʣʦʞʝʥʠʡ (ʟʝʣʝʥʳʡ 

ʰʘʨʠʢ ʥʘ ʧʦʣʦʩʘʪʦʤ ʬʦʥʝ) (ʈʠʩ.54). 

 

 
 

ʈʠʩ. 54. ʊʨʝʡ ʆʉ Windows ʩʦ ʟʥʘʯʢʘʤʠ ʇʆ ViPNet 

ɿʥʘʯʦʢ MFTP (ʛʨʫʟʦʚʠʯʦʢ) ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʩʥʳʤ, ʝʩʣʠ ʧʨʠʰʣʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʘʙʦʥʝʥʪʦʚ 

ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. ʇʦ ʟʥʘʯʢʫ çʄʦʥʠʪʦʨʘè ʧʨʠ ʦʪʧʨʘʚʢʝ ʠʣʠ ʧʨʠʝʤʝ ʧʘʢʝʪʦʚ ʙʝʛʘʝʪ ʙʝʣʳʡ 

ʢʚʘʜʨʘʪʠʢ. ɿʥʘʯʦʢ çʂʦʥʪʨʦʣʷ ʧʨʠʣʦʞʝʥʠʡè ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʳʤ, ʝʩʣʠ ʧʨʦʛʨʘʤʤʘ ʦʪʢʣʶʯʝʥʘ (ʥʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʚ ʩʝʪʴ). 
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ʋʩʪʘʥʦʚʢʘ ʇʆ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè. 
     ɼʣʷ ʫʩʪʘʥʦʚʢʠ ViPNet ʂʦʦʨʜʠʥʘʪʦʨ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʠʥʩʪʘʣʣʷʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʪ - ʬʘʡʣ 

setup.exe, ʢʣʶʯʝʚʦʡ ʜʠʩʪʨʠʙʫʪʠʚ ï ʬʘʡʣ abn_AAAA.dst (ʛʜʝ AAAA ï ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʝ 

ʮʠʬʨʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʥʘ ʜʘʥʥʦʤ ʂʦʦʨʜʠʥʘʪʦʨʝ), ʚ 

ʢʦʪʦʨʦʤ ʚ ʩʢʣʝʝʥʥʦʤ ʚʠʜʝ ʧʦʤʝʱʝʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʘʜʨʝʩʥʘʷ ʠ ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʟʘʧʫʩʢʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ViPNet 

ʂʦʦʨʜʠʥʘʪʦʨ (ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʠ ʂʣʶʯʝʚʦʛʦ ʎʝʥʪʨʘ), ʘ 

ʪʘʢʞʝ ʧʘʨʦʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʧʘʨʦʣʴ) ʜʣʷ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ (ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʠ ʂʣʶʯʝʚʦʛʦ ʎʝʥʪʨʘ). ɼʣʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʫʩʪʘʥʦʚʢʠ 

ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ setup.exe, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 

ʠʥʩʪʘʣʣʷʮʠʦʥʥʦʤ ʢʦʤʧʣʝʢʪʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʩʦʩʪʘʚʝ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʙʫʜʝʪ 

ʫʩʪʘʥʦʚʣʝʥʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʘ ViPNet çʂʦʥʪʨʦʣʴ ʧʨʠʣʦʞʝʥʠʡè. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ViPNet çʂʦʥʪʨʦʣʴ ʧʨʠʣʦʞʝʥʠʡè ʥʝʪ, ʪʦ ʩʣʝʜʫʝʪ ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ 

setup.exe ʠʟ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ ʩ ʧʘʨʘʤʝʪʨʦʤ norf, ʘ ʠʤʝʥʥʦ: setup.exe /norf. 

     ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʫʩʪʘʥʦʚʢʠ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ çɼʦʙʨʦ ʧʦʞʘʣʦʚʘʪʴè 

(ʈʠʩ.55). ɼʘʣʝʝ ʚʩʝ ʦʢʥʘ ʚʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ViPNet çʂʣʠʝʥʪʘè. 

 

 
 

ʈʠʩ. 55.. ʋʩʪʘʥʦʚʢʘ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè 

 

    ɽʩʣʠ ʚ ʩʝʪʝʚʳʭ ʥʘʩʪʨʦʡʢʘʭ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʬʫʥʢʮʠʷ IP-forwarding, ʪʦ 

ʧʨʦʛʨʘʤʤʘ ʫʩʪʘʥʦʚʢʠ ʚʢʣʶʯʠʪ ʝʝ, ʦ ʯʝʤ ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʫʩʪʘʥʦʚʢʠ ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ ʦʙ ʫʩʧʝʰʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʫʩʪʘʥʦʚʢʠ 

ʧʨʦʛʨʘʤʤʳ ʠ ʦʢʥʦ ʩ ʷʨʣʳʢʘʤʠ ʜʣʷ ʟʘʧʫʩʢʘ ʇʆ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè. ɼʘʣʝʝ ʧʨʦʛʨʘʤʤʘ 

ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʣʦʞʠʪ ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʢʦʤʧʴʶʪʝʨ. ɽʩʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʫʞʝ 

ʚʳʜʘʣ dst-ʬʘʡʣ ʜʣʷ ʜʘʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʵʪʦʪ ʬʘʡʣ ʩʢʦʧʠʨʦʚʘʪʴ ʚ ʢʘʪʘʣʦʛ 

ʫʩʪʘʥʦʚʢʠ ʇʆ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè, ʟʘʧʦʤʥʠʪʴ ʧʘʨʦʣʴ ʜʦʩʪʫʧʘ ʢ dst-ʬʘʡʣʫ ʠ ʧʝʨʝʛʨʫʟʠʪʴ 

ʆʉ ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠ ʧʝʨʝʟʘʛʨʫʟʢʝ ʆʉ ʜʨʘʡʚʝʨ ViPNet ʥʘʯʥʝʪ ʟʘʱʠʱʘʪʴ ʢʦʤʧʴʶʪʝʨ ʩ 
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ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ʰʠʬʨʦʚʘʥʠʷ ʠ ʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ. ɽʩʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʥʝ 

ʚʳʜʘʚʘʣ dst-ʬʘʡʣ ʜʣʷ ʜʘʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʧʝʨʝʛʨʫʞʘʪʴ ʆʉ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

 

ʇʝʨʚʠʯʥʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ViPNet 

ʂʦʦʨʜʠʥʘʪʦʨ. 
 

ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
ɺ ʧʨʦʮʝʩʩʝ ʟʘʛʨʫʟʢʠ (ʠʣʠ ʧʝʨʝʟʘʛʨʫʟʢʠ) ʢʦʤʧʴʶʪʝʨʘ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʚʚʝʩʪʠ ʧʘʨʦʣʴ (ʈʠʩ.56). ɺʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʢʦʤʧʴʶʪʝʨʘ ʜʨʘʡʚʝʨ 

ʇʆ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè ʙʣʦʢʠʨʫʝʪ ʚʝʩʴ ʪʨʘʬʠʢ, ʢʨʦʤʝ ʥʝʢʦʪʦʨʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʦʪʚʝʯʘʶʱʠʭ 

ʟʘ ʨʘʙʦʪʫ ʩʝʪʝʚʳʭ ʩʣʫʞʙ, ʥʘʧʨʠʤʝʨ DHCP. ʇʨʠ ʦʪʢʘʟʝ ʦʪ ʚʚʝʜʝʥʠʷ ʧʘʨʦʣʷ ʜʨʘʡʚʝʨ ViPNet 

ʙʫʜʝʪ ʟʘʛʨʫʞʝʥ ʚ ʧʷʪʦʤ ʨʝʞʠʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʪ.ʝ. ʚ ʥʝʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ). 

 
 

ʈʠʩ. 56. ʆʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

     ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ViPNet ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʧʝʨʚʳʡ ʨʘʟ, ʪʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʧʨʦʮʝʜʫʨʫ ʧʝʨʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

     ɺ ʧʨʦʛʨʘʤʤʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ViPNet ʪʨʝʤʷ 

ʩʧʦʩʦʙʘʤʠ (ʈʠʩ.57) ï ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʦʜʘ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʚʦʜʘ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʧʫʪʝʤ 

ʘʚʪʦʨʠʟʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʧʘʨʦʣʷ ʠ ʫʩʪʨʦʡʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

 

 
 

ʈʠʩ. 57. ʈʝʞʠʤʳ ʘʚʪʦʨʠʟʘʮʠʠ 

 

     ʇʦʩʣʝ ʚʚʦʜʘ ʧʘʨʦʣʷ ʠ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè çʄʦʥʠʪʦʨè ʥʘ ʢʘʞʜʦʤ 

ʩʝʪʝʚʦʤ ʠʥʪʝʨʬʝʡʩʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʞʠʤ, ʥʘʟʥʘʯʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʣʠʙʦ, ʝʩʣʠ 
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ʧʨʦʛʨʘʤʤʘ ʟʘʧʫʩʢʘʝʪʩʷ ʚʧʝʨʚʳʝ, ʟʘʧʫʩʪʠʪʩʷ ʤʘʩʪʝʨ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 

(ʧʨʦʮʝʜʫʨʘ ʥʘʩʪʨʦʡʢʠ ʦʧʠʩʘʥʘ ʥʠʞʝ). 

      ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè 

çʄʦʥʠʪʦʨè (ʈʠʩ.58) ʠ ʧʦʷʚʠʪʩʷ ʟʥʘʯʦʢ ʚ ʦʙʣʘʩʪʠ ʫʚʝʜʦʤʣʝʥʠʡ ʥʘ ʧʘʥʝʣʠ ʟʘʜʘʯ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʝʪʝʚʦʤʫ ʘʜʘʧʪʝʨʫ, ʧʦ ʢʨʘʩʥʳʤ 

ʢʚʘʜʨʘʪʘʤ ʟʥʘʯʢʘ ʙʫʜʝʪ çʙʝʛʘʪʴè ʙʝʣʳʡ ʢʚʘʜʨʘʪʠʢ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʤʝʥʘ ʧʦʯʪʦʚʦʡ ʠ 

ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʩʝʪʠ ʙʫʜʝʪ ʟʘʛʨʫʞʝʥ ʤʦʜʫʣʴ ViPNet MFTP (ʚ 

ʦʙʣʘʩʪʠ ʫʚʝʜʦʤʣʝʥʠʡ ʥʘ ʧʘʥʝʣʠ ʟʘʜʘʯ ʧʦʷʚʠʪʩʷ ʟʥʘʯʦʢ çʛʨʫʟʦʚʠʯʦʢè). 

 

 
 

ʈʠʩ. 58. ʆʢʥʦ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè çʄʦʥʠʪʦʨè 

 

ʇʝʨʚʠʯʥʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ (ʧʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ViPNet). 

     ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ViPNet ʚ ʦʢʥʝ ʚʚʦʜʘ ʧʘʨʦʣʷ (ʈʠʩ.57) ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ 

ʩʪʨʝʣʢʫ ʩʣʝʚʘ ʦʪ ʢʥʦʧʢʠ çʅʘʩʪʨʦʡʢʘè ʠ, ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ, ʚʳʙʨʘʪʴ ʦʧʮʠʶ çʇʝʨʚʠʯʥʘʷ 

ʠʥʠʮʠʘʣʠʟʘʮʠʷè. ʇʦʷʚʠʪʩʷ ʦʢʥʦ ʤʘʩʪʝʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ (ʈʠʩ.59). 
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ʈʠʩ. 59. ʆʢʥʦ ʤʘʩʪʝʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

 

     ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çɼʘʣʝʝè ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ (ʈʠʩ. 60), ʚ ʢʦʪʦʨʦʤ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ 

ʢʥʦʧʢʦʡ çʆʙʟʦʨèé, ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ ʜʠʩʪʨʠʙʫʪʠʚʘ. ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ ʥʫʞʥʦ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɼʘʣʝʝè. 

 
 

ʈʠʩ. 60. ʇʫʪʴ ʢ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʤʫ ʜʠʩʪʨʠʙʫʪʠʚʫ 

 

     ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʛʦ ʜʠʩʪʨʠʙʫʪʠʚʘ, ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ 

ʫʢʘʟʘʪʴ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ dst-ʬʘʡʣ. 

     ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʯʘʩʪʴ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʋʂʎ ʙʳʣʘ ʧʝʨʝʥʝʩʝʥʘ ʥʘ ʥʝʢʦʪʦʨʦʝ 

ʢʣʶʯʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʚʳʜʘʥʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʤʝʩʪʝ ʩ ʜʠʩʪʨʠʙʫʪʠʚʦʤ, ʥʘ ʜʘʥʥʦʡ ʩʪʨʘʥʠʮʝ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʛʘʣʦʯʢʦʡ ʦʧʮʠʶ ʀʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʦʩʠʪʝʣʴ. ɿʘʪʝʤ ʚʳʙʨʘʪʴ 
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ʥʫʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʯʠʪʳʚʘʥʠʷ ʚ ʧʦʣʝ çɼʦʩʪʫʧʥʳʝ ʩʯʠʪʳʚʘʪʝʣʠè ʠ çɼʦʩʪʫʧʥʳʝ ʫʩʪʨʦʡʩʪʚʘè 

ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɼʘʣʝʝè. 

     ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʚʚʦʜʘ ʧʘʨʦʣʷ ʢ ʚʳʙʨʘʥʥʦʤʫ ʜʠʩʪʨʠʙʫʪʠʚʫ. ʉʣʝʜʫʝʪ ʚʚʝʩʪʠ ʧʘʨʦʣʴ ʠ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çɼʘʣʝʝè. 

     ɽʩʣʠ ʜʠʩʪʨʠʙʫʪʠʚ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʨʝʟʝʨʚʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ 

(AAAA.pk), ʪʦ ʦʪʢʨʦʝʪʩʷ ʩʪʨʘʥʠʮʘ ʜʣʷ ʫʢʘʟʘʥʠʷ ʧʫʪʠ ʜʣʷ ʨʘʩʧʘʢʦʚʢʠ ʨʝʟʝʨʚʥʦʛʦ ʥʘʙʦʨʘ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʣʶʯʝʡ. ɽʩʣʠ ʥʝʪ, ʪʦ ʦʪʢʨʦʝʪʩʷ ʩʪʨʘʥʠʮʘ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʙʨʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɼʣʷ ʦʪʤʝʥʳ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʪʤʝʥʘè. ɼʣʷ ʚʦʟʚʨʘʪʘ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʦʢʥʫ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʅʘʟʘʜè.  

     ʂʦʛʜʘ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ çʄʘʩʪʝʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠè (ʈʠʩ.61). ɺ ʵʪʦʤ ʦʢʥʝ 

ʦʪʤʝʯʝʥʘ ʛʘʣʦʯʢʦʡ ʦʧʮʠʷ çɿʘʧʫʩʪʠʪʴ ʧʨʠʣʦʞʝʥʠʝè. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ 

ɻʦʪʦʚʦ ʙʫʜʝʪ ʟʘʧʫʱʝʥʘ ʧʨʦʛʨʘʤʤʘ ViPNet (ʈʠʩ.62). 

 

 
 

ʈʠʩ. 61. ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʄʘʩʪʝʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

 

 
 

ʈʠʩ. 62. ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ViPNet çʂʦʦʨʜʠʥʘʪʦʨ.ʄʦʥʠʪʦʨè 

 

ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʟʘʱʠʪʳ ʠ ʩʚʦʡʩʪʚ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 

     ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ViPNet çʂʦʦʨʜʠʥʘʪʦʨ .ʄʦʥʠʪʦʨè ʪʨʝʙʫʝʪʩʷ 

ʧʨʦʠʟʚʝʩʪʠ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʢʦʤʧʴʶʪʝʨʘ ï ʚʳʙʨʘʪʴ ʪʠʧʳ ʩʝʪʝʚʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʟʘʜʘʪʴ ʨʝʞʠʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʩʪʨʦʡʢʠ ʘʥʪʠʩʧʫʬʠʥʛʘ. ʉʧʫʬʠʥʛ-ʵʪʦ  ʚʠʜ 

ʭʘʢʝʨʩʢʦʡ ʘʪʘʢʠ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʫʞʦʛʦ IP-ʘʜʨʝʩʘ ʩ ʮʝʣʴʶ ʦʙʤʘʥʘ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

     ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ViPNet çʂʦʦʨʜʠʥʘʪʦʨ.ʄʦʥʠʪʦʨè, ʧʦʷʚʠʪʩʷ ʦʢʥʦ çʇʨʦʠʟʚʝʩʪʠ 

ʘʚʪʦʥʘʩʪʨʦʡʢʫ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ?è. 
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      ɼʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʣʝʜʫʝʪ ʨʘʟʤʝʩʪʠʪʴ ʠʥʪʝʨʬʝʡʩ ʚ ʥʫʞʥʦʤ ʩʧʠʩʢʝ 

ɺʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ ʠʣʠ ɺʥʫʪʨʝʥʥʠʝ ʠʥʪʝʨʬʝʡʩʳ ʧʨʠ ʧʦʤʦʱʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ (ʧʨʠ ʧʝʨʚʦʤ ʧʦʷʚʣʝʥʠʠ ʦʢʥʘ ʊʠʧ ʠʥʪʝʨʬʝʡʩʦʚ) ʚʩʝ ʠʥʪʝʨʬʝʡʩʳ ʨʘʟʤʝʱʝʥʳ ʚ 

ʩʧʠʩʢʝ ɺʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ. ɺʥʝʰʥʠʡ ʪʠʧ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʳʙʠʨʘʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʢ ʚʥʝʰʥʠʤ ʩʝʪʷʤ (ʚ ʪ.ʯ. ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ), ʚʥʫʪʨʝʥʥʠʡ ʪʠʧ ï ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʣʦʢʘʣʴʥʦʡ ʟʘʱʠʱʘʝʤʦʡ ʩʝʪʠ. 

     ɺ ʥʘʰʝʡ ʩʝʪʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʜdʘ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʘ, ʦʜʠʥ ʚʥʫʪʨʝʥʥʠʡ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

çLocal subnetè ʠ ʚʥʝʰʥʠʡ çinternetè. 

 

 
 

 

ʈʠʩ.  63. ʅʘʩʪʨʦʡʢʘ ʪʠʧʦʚ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 

 

     ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʪʠʧʦʚ ʩʝʪʝʚʳʭ ʥʫʞʥʦ ʦʪʢʨʳʪʴ ʦʢʥʦ ʈʝʞʠʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʦʚ. ɺ 

ʵʪʦʤ ʦʢʥʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʣʝʜʫʝʪ ʥʘʩʪʨʦʠʪʴ ʨʝʞʠʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʜʣʷ ʦʙʦʠʭ ʪʠʧʦʚ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ (ʈʠʩ. 64). ʇʨʠ 

ʚʢʣʶʯʝʥʥʦʤ ʘʥʪʠʩʧʫʬʠʥʛʝ ʧʨʦʠʩʭʦʜʠʪ ʙʣʦʢʠʨʦʚʘʥʠʝ ʧʘʢʝʪʦʚ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ ʘʜʨʝʩʦʤ 

ʦʪʧʨʘʚʠʪʝʣʷ.  

 
 

ʈʠʩ. 64. ʈʝʞʠʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

 

     ɺ ʧʨʘʚʠʣʘʭ ʘʥʪʠʩʧʫʬʠʥʛʘ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʟʘʜʘʥʳ ʜʠʘʧʘʟʦʥʳ IP-ʘʜʨʝʩʦʚ, 

ʧʘʢʝʪʳ ʦʪ ʢʦʪʦʨʳʭ ʜʦʧʫʩʪʠʤʳ ʥʘ ʠʥʪʝʨʬʝʡʩʝ. ʇʨʠ ʵʪʦʤ ʧʘʢʝʪʳ, ʚ ʢʦʪʦʨʳʭ IP-ʘʜʨʝʩ 

ʦʪʧʨʘʚʠʪʝʣʷ ʥʝ ʧʦʧʘʜʘʝʪ ʚ ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ, ʫʢʘʟʘʥʥʳʡ ʥʘ ʩʝʪʝʚʦʤ ʠʥʪʝʨʬʝʡʩʝ, 

ʙʫʜʫʪ ʙʣʦʢʠʨʦʚʘʪʴʩʷ. (ʈʠʩ. 65) 
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ʈʠʩ. 65. ʅʘʩʪʨʦʡʢʠ ʘʥʪʠʩʧʫʬʠʥʛʘ 

 

      ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʫʩʪʠʤʳʝ ʘʜʨʝʩʘ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ. ʇʘʢʝʪʳ, ʧʨʦʰʝʜʰʠʝ ʯʝʨʝʟ 

ʤʝʭʘʥʠʟʤ ʘʥʪʠʩʧʫʬʠʥʛʘ, ʧʦʧʘʜʘʶʪ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʨʘʚʠʣʘʤʠ ʬʠʣʴʪʨʘʮʠʠ ʧʘʢʝʪʦʚ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʩʣʝʜʫʝʤ ʫʢʘʟʘʥʠʝʤ ʤʘʩʪʝʨʘ ʫʩʪʘʥʦʚʢʠ ʜʦ ʝʝ ʟʘʚʝʨʰʝʥʠʷ. 

      ʅʘ ʵʪʦʤ ʥʘʩʪʨʦʡʢʘ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʩʯʠʪʘʝʪʩʷ ʟʘʚʝʨʰʝʥʥʦʡ, ʚʩʝ ʜʘʥʥʳʝ ʦ ʥʘʩʪʨʦʡʢʝ 

ʙʫʜʫʪ ʧʦʤʝʱʝʥʳ ʚ ʦʢʥʝ ʉʝʪʝʚʳʝ ʠʥʪʝʨʬʝʡʩʳ ʧʨʦʛʨʘʤʤʳ ViPNet çʂʦʦʨʜʠʥʘʪʦʨ. ʄʦʥʠʪʦʨè, 

ʛʜʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ 

ʤʘʩʪʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɻʦʪʦʚʦè ʠ ʦʪʢʨʦʝʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ ViPNet çʂʦʦʨʜʠʥʘʪʦʨ. 

ʄʦʥʠʪʦʨè. 

 

ʉʝʪʝʚʳʝ ʬʠʣʴʪʨʳ.  

     ʇʨʘʚʠʣʘ ʬʠʣʴʪʨʘʮʠʠ IP-ʪʨʘʬʠʢʘ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʡʩʪʚʠʷ ʧʨʘʚʠʣ ʘʥʪʠʩʧʫʬʠʥʛʘ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʙʨʘʥʥʦʛʦ ʨʝʞʠʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʩʧʠʩʢʘ 

ʩʝʪʝʚʳʭ ʬʠʣʴʪʨʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ IP-ʘʜʨʝʩʦʚ, ʧʨʦʪʦʢʦʣʦʚ ʠ ʧʦʨʪʦʚ, ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʉʧʠʩʦʢ ʩʝʪʝʚʳʭ ʬʠʣʴʪʨʦʚ ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʚʠʜʝ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪʜʝʣʴʥʦ 

ʜʣʷ ɿʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʠ ʆʪʢʨʳʪʦʡ ʩʝʪʠ. ʇʨʠʥʮʠʧʳ ʬʠʣʴʪʨʘʮʠʠ ʨʘʟʣʠʯʘʶʪʩʷ ʜʣʷ ʟʘʱʠʱʝʥʥʦʡ 

ʠ ʦʪʢʨʳʪʦʡ ʩʝʪʠ.  

      

 

ɼʣʷ ɿʘʱʠʱʝʥʥʦʡ ʩʝʪʠ 

     ɼʝʨʝʚʦ ʬʠʣʴʪʨʦʚ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʬʠʣʴʪʨʳ ʥʘ ʦʪʜʝʣʴʥʳʡ IP-ʘʜʨʝʩ (ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ 

ʬʠʣʴʪʨʘʮʠʠ) ʠ ʦʧʨʝʜʝʣʷʪʴ ʬʠʣʴʪʨʳ ʥʘ ʪʠʧʳ ʧʨʦʪʦʢʦʣʦʚ, ʥʘʧʨʘʚʣʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ (ʧʨʦʭʦʞʜʝʥʠʷ IP-ʧʘʢʝʪʦʚ) ʠ ʥʦʤʝʨʘ ʧʦʨʪʦʚ (ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʬʠʣʴʪʨʘʮʠʠ). 

ʉʫʱʝʩʪʚʫʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʚʘʝʤʳʝ ʩʝʪʝʚʳʝ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ, 

ʥʦ ʥʝʣʴʟʷ ʫʜʘʣʷʪʴ: ʛʣʘʚʥʳʡ ʠ hʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʬʠʣʴʪʨʳ ʜʣʷ ɿʘʱʠʱʝʥʥʦʡ ʩʝʪʠ.  

 

ɼʣʷ ʆʪʢʨʳʪʦʡ ʩʝʪʠ  

     ʉʝʪʝʚʳʝ ʬʠʣʴʪʨʳ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʧʦ ʧʘʨʝ ʘʜʨʝʩʦʚ ʧʘʢʝʪʘ (IP-ʘʜʨʝʩʫ ʦʪʧʨʘʚʠʪʝʣʷ ʠ 

ʧʦʣʫʯʘʪʝʣʷ ʠʣʠ ʜʠʘʧʘʟʦʥʫ IP-ʘʜʨʝʩʦʚ ʦʪʧʨʘʚʠʪʝʣʝʡ ʠ ʧʦʣʫʯʘʪʝʣʝʡ). ʆʢʥʦ ʆʪʢʨʳʪʘʷ ʩʝʪʴ 

ʧʦʜʝʣʝʥʦ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʘʢʝʪʦʚ:  

ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ IP-ʧʘʢʝʪʳ;  

ʃʦʢʘʣʴʥʳʝ ʚʭʦʜʷʱʠʝ IP-ʧʘʢʝʪʳ;  

ʃʦʢʘʣʴʥʳʝ ʠʩʭʦʜʷʱʠʝ IP-ʧʘʢʝʪʳ;  

ʊʨʘʥʟʠʪʥʳʝ IP-ʧʘʢʝʪʳ.  

     ɺ ʛʨʫʧʧʝ ʬʠʣʴʪʨʘʮʠʠ ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ IP-ʧʘʢʝʪʳ ʩʫʱʝʩʪʚʫʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʦʟʜʘʥʥʳʡ ʩʝʪʝʚʦʡ ʬʠʣʴʪʨ ɺʩʝ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ IP-ʧʘʢʝʪʳ, ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ, ʦʪʢʣʶʯʠʪʴ ʠʣʠ ʫʜʘʣʠʪʴ. ɺ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʬʠʣʴʪʨʳ ʥʝ ʟʘʜʘʥʳ, ʪ.ʝ. ʬʠʣʴʪʨʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʝʞʠʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʝʨʝʚʦ ʬʠʣʴʪʨʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘʜʘʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʩʝʪʝʚʳʝ ʬʠʣʴʪʨʳ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʬʠʣʴʪʨʘʮʠʠ.. ʂʘʞʜʳʡ ʩʝʪʝʚʦʡ ʬʠʣʴʪʨ 

ʠʟʥʘʯʘʣʴʥʦ ʩʦʩʪʦʠʪ ʠʟ ʇʨʘʚʠʣʘ ʜʦʩʪʫʧʘ ʠ ʧʦʜʯʠʥʝʥʥʦʛʦ ʝʤʫ ʬʠʣʴʪʨʘ ʧʨʦʪʦʢʦʣʦʚ ʩ ʠʤʝʥʝʤ 

çɺʩʝ ʧʨʦʪʦʢʦʣʳè. ɺ ʇʨʘʚʠʣʝ ʜʦʩʪʫʧʘ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʘʜʨʝʩʘ (ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʧʦʣʫʯʘʪʝʣʷ 

ʧʘʢʝʪʘ) ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʪʙʦʨ ʧʘʢʝʪʦʚ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ. ʇʦʜʯʠʥʝʥʥʳʡ 

ʬʠʣʴʪʨ çɺʩʝ ʧʨʦʪʦʢʦʣʳè ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʷ ʬʠʣʴʪʨʘʮʠʠ ʧʘʢʝʪʦʚ ʠ ʜʝʡʩʪʚʠʝ ʬʠʣʴʪʨʘ 

(ʇʨʦʧʫʩʢʘʪʴ ʠʣʠ ɹʣʦʢʠʨʦʚʘʪʴ ʧʘʢʝʪʳ). ɼʣʷ ʢʘʞʜʦʛʦ ʇʨʘʚʠʣʘ ʜʦʩʪʫʧʘ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ ʧʨʦʪʦʢʦʣʦʚ. ʌʠʣʴʪʨʘʮʠʷ ʧʘʢʝʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ. 

 

ʉʧʠʩʦʢ ʩʝʪʝʚʳʭ ʬʠʣʴʪʨʦʚ ʜʣʷ ɿʘʱʠʱʝʥʥʦʡ ʩʝʪʠ 
     ʆʢʥʦ ɿʘʱʠʱʝʥʥʦʡ ʩʝʪʴ ʧʦʜʝʣʝʥʦ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʬʠʣʴʪʨʘʮʠʠ.  

ɻʣʘʚʥʳʡ ʬʠʣʴʪʨ ʩ ʠʤʝʥʝʤ IP-ʧʘʢʝʪʳ ʚʩʝʭ ʘʜʨʝʩʘʪʦʚ ï ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʝʝ ʧʨʘʚʠʣʦ ʬʠʣʴʪʨʘʮʠʠ 

ʜʣʷ ʚʩʝʭ ʩʝʪʝʚʳʭ ʫʟʣʦʚ ʠʟ ʦʢʥʘ ɿʘʱʠʱʝʥʥʘʷ ʩʝʪʴ. ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʬʠʣʴʪʨ ʩ ʠʤʝʥʝʤ 

ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ IP-ʧʘʢʝʪʳ ʚʩʝʭ ʘʜʨʝʩʘʪʦʚ ï ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʠʣʦ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʚʩʝʭ 

ʰʠʬʨʦʚʘʥʥʳʭ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʧʘʢʝʪʦʚ. ʈʘʙʦʪʘ ʬʠʣʴʪʨʦʚ ʜʣʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ 

ʧʘʢʝʪʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʪʨʦʝʢ ʜʨʫʛʠʭ ʬʠʣʴʪʨʦʚ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʠʣʴʪʨʳ - ʬʠʣʴʪʨʳ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʩʝʪʝʚʳʭ ʫʟʣʦʚ ɿʘʱʠʱʝʥʥʦʡ ʩʝʪʠ.  

     ʌʠʣʴʪʨ ʧʨʦʪʦʢʦʣʦʚ ï ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥ ʜʣʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʛʦ, ʛʣʘʚʥʦʛʦ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʬʠʣʴʪʨʦʚ. ʌʠʣʴʪʨ ʧʨʦʪʦʢʦʣʦʚ ʚʩʝʛʜʘ ʧʦʜʯʠʥʝʥ ʢʘʢʦʤʫ-ʣʠʙʦ ʬʠʣʴʪʨʫ ʠʟ 

ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ. Microsoft SQL ʬʠʣʴʪʨ ï ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ViPNet 

ʂʦʦʨʜʠʥʘʪʦʨ ʥʘ Microsoft SQL ʩʝʨʚʝʨ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʠʭʦʜʘ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʌʠʣʴʪʨ ʨʘʙʦʪʘʝʪ ʥʘ ʫʨʦʚʥʝ ʧʨʦʪʦʢʦʣʘ TDS (ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ MS SQL). 

Microsoft SQL ʬʠʣʴʪʨ ʚʩʝʛʜʘ ʧʦʜʯʠʥʝʥ ʢʘʢʦʤʫ-ʣʠʙʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʬʠʣʴʪʨʫ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ɿʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. 

ʌʠʣʴʨʳ ʚ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 

      ʉʪʘʥʜʘʨʪʥʦ, ʜʣʷ ʢʣʠʝʥʪʘ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʬʠʣʴʪʨʳ (ʈʠʩ. 66.). 

çTCP: 5000-5003è ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʜʘʯ ʜʝʣʦʚʦʡ ʧʦʯʪʳ(ʪʦʣʴʢʦ ʚʭʦʜʷʱʠʡ ʪʨʘʬʠʢ).  

çhttp-80è ʜʣʷ ʚʭʦʜʷʱʠʭ ʧʘʢʝʪʦʚ ʠʟ ʠʥʪʝʨʥʝʪʘ.  

çUDP 2046-iplirdatagramè- ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʚʷʟʠ ʩ ʢʦʦʨʜʠʥʘʪʦʨʦʤ.  

 

 
 

ʈʠʩ.  66. ʅʘʩʪʨʦʡʢʘ ʠʣʴʪʨʦʚ ɿʘʱʠʱʝʥʥʦʡ ʩʝʪʠ 

 

ʉʧʠʩʦʢ ʩʝʪʝʚʳʭ ʬʠʣʴʪʨʦʚ ʜʣʷ ʆʪʢʨʳʪʦʡ ʩʝʪʠ. 
     ʆʢʥʦ ʆʪʢʨʳʪʘʷ ʩʝʪʴ ʧʦʜʝʣʝʥʦ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʬʠʣʴʪʨʘʮʠʠ (ʧʦ ʪʠʧʘʤ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʧʘʢʝʪʦʚ): ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ IP-ʧʘʢʝʪʳ ï ʛʨʫʧʧʘ ʬʠʣʴʪʨʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʧʨʘʚʠʣ ʬʠʣʴʪʨʘʮʠʠ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʧʘʢʝʪʦʚ. ʇʨʘʚʠʣʘ ʬʠʣʴʪʨʘʮʠʠ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ 

ʧʘʢʝʪʦʚ ʟʘʜʘʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʚʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ (ʪ.ʝ. ʘʜʨʝʩʦʚʘʥʥʳʭ ʥʘ ʦʜʠʥ ʠʟ ʘʜʨʝʩʦʚ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ViPNet ʂʦʦʨʜʠʥʘʪʦʨ [ʄʦʥʠʪʦʨ]). ɼʣʷ ʠʩʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ ʜʝʡʩʪʚʫʶʪ ʧʨʘʚʠʣʘ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʝʞʠʤʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʵʪʦʪ ʬʠʣʴʪʨ ʙʣʦʢʠʨʫʝʪ ʚʩʝ ʚʭʦʜʷʱʠʝ 
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ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʧʘʢʝʪʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʘʢʝʪʦʚ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʘ ʠʤʝʥʥʦ 

ʨʘʟʨʝʰʝʥʳ: ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʧʘʢʝʪʳ nbname (ʧʦʨʪ 137) ʠ nbdatagram (ʧʦʨʪ 138) 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʣʫʞʙʳ ʠʤʝʥ NETBIOS ï ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʝʥ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ Microsoft Network. ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʧʘʢʝʪʳ bootp (ʧʦʨʪʳ 67 ʠ 

68) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʣʫʞʙʳ DHCP ï ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ IP-

ʘʜʨʝʩʘ ʧʨʠ ʝʛʦ ʟʘʛʨʫʟʢʝ. 

      ɼʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʚ ʬʠʣʴʪʨʝ çɼʦʩʪʫʧ ʠʟ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠè: ʉʣʫʞʙʘ çTCP: 5000-

5003è ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʯ ʜʝʣʦʚʦʡ ʧʦʯʪʳ(ʪʦʣʴʢʦ ʚʭʦʜʷʱʠʡ ʪʨʘʬʠʢ). ʉʣʫʞʙʘ http ʜʣʷ 

ʚʭʦʜʷʱʠʭ ʧʘʢʝʪʦʚ ʠʟ ʠʥʪʝʨʥʝʪʘ.  çICMP 8-Echoè- ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʚʷʟʠ ʩ ʢʦʦʨʜʠʥʘʪʦʨʦʤ.  

ɼʣʷ ʚʥʝʰʥʝʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ ʬʠʣʴʪʨʝ çɺʩʝ ʚʥʝʰʥʠʝ IP-ʘʜʨʝʩʘè ʨʘʟʨʝʰʝʥ ʧʨʦʧʫʩʢ ʚʭʦʜʷʱʝʛʦ 

ʪʨʘʬʠʢʘ ʜʝʣʦʚʦʡ ʧʦʯʪʳ(ʩʣʫʞʙʘ Mftp), ʠ ʠʩʭʦʜʷʱʠʡ ʠ ʚʭʦʜʷʱʠʡ ʪʨʘʬʠʢ ʛʣʦʙʘʣʴʥʦʡ 

ʩʝʪʠ(ʉʣʫʞʙʘ Http). 

      ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʥʘʩʪʨʦʡʢʘ ʇʆ ViPNet çʂʦʦʨʜʠʥʘʪʦʨè  ʟʘʢʦʥʯʝʥʘ, ʪʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʇʆ ʢʣʠʝʥʪʦʚ(ViPNet çʂʣʠʝʥʪè). 

 

ʋʩʪʘʥʦʚʢʘ ʇʆ ViPNet çʂʣʠʝʥʪè ʠ ʧʝʨʚʠʯʥʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

     ɼʣʷ ʫʩʪʘʥʦʚʢʠ ViPNet çʂʣʠʝʥʪè ʥʘ ʨʘʙʦʯʫʶ ʩʪʘʥʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ:  

ʋʩʪʘʥʦʚʦʯʥʳʡ ʢʦʤʧʣʝʢʪ ʚ ʚʠʜʝ ʬʘʡʣʘ setup.exe. 

ʂʣʶʯʝʚʦʡ ʜʠʩʪʨʠʙʫʪʠʚ ï ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .DST, ʚ ʢʦʪʦʨʦʤ ʚ ʩʢʣʝʝʥʥʦʤ ʚʠʜʝ ʧʦʤʝʱʝʥʘ 

ʥʝʦʙʭʦʜʠʤʘʷ ʘʜʨʝʩʥʘʷ ʠ ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʟʘʧʫʩʢʘ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ViPNet.  

ʇʘʨʦʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʧʘʨʦʣʴ) ʜʣʷ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ (ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ 

ʋʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʠ ʂʣʶʯʝʚʦʛʦ ʎʝʥʪʨʘ). 

ɼʣʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʫʩʪʘʥʦʚʢʠ ViPNet ʂʣʠʝʥʪ: 

     ɼʚʦʡʥʳʤ ʢʣʠʢʦʤ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ çʤʳʰʢʠè ʟʘʧʫʩʢʘʝʤ ʬʘʡʣ setup.exe, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 

ʫʩʪʘʥʦʚʦʯʥʦʤ ʢʦʤʧʣʝʢʪʝ, ʧʨʠ ʵʪʦʤ ʚ ʩʦʩʪʘʚʝ ViPNet çʂʣʠʝʥʪʘè ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʘ ʪʘʢʞʝ 

ʧʨʦʛʨʘʤʤʘ ViPNet çʂʦʥʪʨʦʣʴ ʧʨʠʣʦʞʝʥʠʡè.  

     ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʫʩʪʘʥʦʚʢʠ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ çɼʦʙʨʦ ʧʦʞʘʣʦʚʘʪʴè 

(ʈʠʩ.67). 

 

 
 

ʈʠʩ. 67. ʋʩʪʘʥʦʚʢʘ ViPNet ʂʣʠʝʥʪ 
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     ʇʨʠ ʟʘʧʨʦʩʝ ʚʠʜʘ ʫʩʪʘʥʦʚʢʠ (ʈʠʩ.68) ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ çɼʝʣʦʚʘʷ ʧʦʯʪʘè ʠ çʄʦʥʠʪʦʨè. ʇʨʠ 

ʚʳʙʦʨʝ ʚʠʜʘ ɺʳʙʦʨʦʯʥʘʷ ʤʦʞʥʦ ʙʫʜʝʪ ʚʳʙʨʘʪʴ ʣʶʙʫʶ ʠʟ ʫʢʘʟʘʥʥʳʭ ʇɿ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ 

ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʣʦʞʠʪ ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʆʉ ʢʦʤʧʴʶʪʝʨ. ʌʘʡʣ çdstè ʜʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʩʪʠʪʴ ʚ 

ʢʘʪʘʣʦʛ ʫʩʪʘʥʦʚʢʠ ViPNet çʂʣʠʝʥʪʘè (ʉ:\Program Files\Infotecs\ViPNet çʂʣʠʝʥʪè) ʠ 

ʧʝʨʝʛʨʫʟʠʪʴ ʆʉ ʢʦʤʧʴʶʪʝʨʘ. ʇʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ViPNet çʂʣʠʝʥʪè ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʣʦʞʠʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʘʡʣ çdstè ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʟʘʱʠʱʝʥʥʦʛʦ ʫʟʣʘ ʩʝʪʠ ʠ, ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʘʨʦʣʷ 

ʜʣʷ ʚʭʦʜʷ ʚ ʟʘʱʠʱʝʥʥʫʶ ʩʝʪʴ, ʢʦʤʧʴʶʪʝʨ ʙʫʜʝʪ ʟʘʱʠʱʝʥ ʩʝʪʝʚʳʤ ʵʢʨʘʥʦʤ ʠ ʩʠʩʪʝʤʦʡ 

ʰʠʬʨʦʚʘʥʠʷ. 

      ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʆʉ ʢʦʤʧʴʶʪʝʨʘ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʚʚʝʩʪʠ ʧʘʨʦʣʴ (ʈʠʩ.68). ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʩʧʦʩʦʙʘ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ViPNet: ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʦʜʘ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʦʜʘ ʧʘʨʦʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʧʫʪʝʤ ʘʚʪʦʨʠʟʘʮʠʠ ʧʨʠ 

ʧʦʤʦʱʠ ʧʘʨʦʣʷ ʠ ʫʩʪʨʦʡʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

      ʅʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʮʝʜʫʨʫ ʧʝʨʚʠʯʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʬʘʡʣʝ ʜʠʩʪʨʠʙʫʪʠʚʝ. ʕʪʫ ʞʝ ʧʨʦʮʝʜʫʨʫ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʧʨʠ ʦʙʥʦʚʣʝʥʠʷ ʢʣʶʯʝʚʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʢʣʶʯʝʚʦʛʦ 

ʜʠʩʪʨʠʙʫʪʠʚʘ (dst-ʬʘʡʣʘ). 

 

 
 

ʈʠʩ.68.  ʆʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

      ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ViPNet ʚ ʦʢʥʝ ʚʚʦʜʘ ʧʘʨʦʣʷ (ʈʠʩ.69) ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ ʅʘʩʪʨʦʡʢʘ ʠ ʚʳʙʨʘʪʴ ʦʧʮʠʶ ʇʝʨʚʠʯʥʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ. ʇʦʷʚʠʪʩʷ ʦʢʥʦ ʄʘʩʪʝʨʘ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çɼʘʣʝʝè, ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ ʜʠʩʪʨʠʙʫʪʠʚʘ, 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʢʥʦʧʢʦʡ ʆʙʟʦʨé. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʠʩʢʘ ʠ ʫʢʘʟʘʥʠʷ ʧʫʪʠ ʩʣʝʜʫʝʪ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɼʘʣʝʝè. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʩʧʨʘʚʦʯʥʦ-ʢʣʶʯʝʚʦʛʦ 

ʜʠʩʪʨʠʙʫʪʠʚʘ. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʚʚʦʜʘ ʧʘʨʦʣʷ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʧʘʨʦʣʴ ʜʣʷ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ dst-ʬʘʡʣʝ. 

      ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʚʳʙʦʨʘ ʤʝʩʪʘ ʭʨʘʥʝʥʠʷ ʘʜʨʝʩʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʚ ʢʦʪʦʨʦʤ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʢʘʪʘʣʦʛʫ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʘʜʨʝʩʥʳʝ ʩʧʨʘʚʦʯʥʠʢʠ, 

ʘ ʪʘʢʞʝ ʧʫʪʴ ʢ ʢʘʪʘʣʦʛʫ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʢʣʶʯʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʚʳʙʦʨʘ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɼʘʣʝʝè. ʆʪʢʨʦʝʪʩʷ ʩʪʨʘʥʠʮʘ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ (ʈʠʩ.70), ʚ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʙʨʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 
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ʈʠʩ.70. ʆʢʥʦ ʚʚʦʜʘ ʧʘʨʦʣʷ 

 

      ɺ ʦʢʥʝ ʫʢʘʟʳʚʘʶʪʩʷ ʚʳʙʨʘʥʥʳʝ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ ʫʩʪʘʥʦʚʢʠ ʇʆ ʧʘʨʘʤʝʪʨʳ. ɽʩʣʠ 

ʠʥʬʦʨʤʘʮʠʷ ʚʝʨʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɼʘʣʝʝè. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ 

ʤʘʩʪʝʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. ɺ ʦʢʥʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʤʘʩʪʝʨʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʤʝʯʝʥʘ ʛʘʣʦʯʢʦʡ 

ʦʧʮʠʷ çɿʘʧʫʩʪʠʪʴ ʧʨʠʣʦʞʝʥʠʝè, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çɻʦʪʦʚʦè, 

ʙʫʜʝʪ ʟʘʧʫʱʝʥʘ ʧʨʦʛʨʘʤʤʘ ViPNet çʂʣʠʝʥʪ. ʄʦʥʠʪʦʨè. 

 

 
 

ʈʠʩ.71. ɻʦʪʦʚʥʦʩʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

 

      ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʫʩʪʘʥʦʚʢʠ ʢʣʶʯʝʡ ʧʨʦʛʨʘʤʤʘ ViPNet çʂʣʠʝʥʪ. ʄʦʥʠʪʦʨè ʩʪʘʨʪʫʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ViPNet çʂʣʠʝʥʪ. ʄʦʥʠʪʦʨè (ʈʠʩ.71), ʚ ʢʦʪʦʨʦʤ ʧʦʷʚʠʪʩʷ 

ʟʥʘʯʦʢ (ʈʠʩ 72), ʚ ʦʙʣʘʩʪʠ ʫʚʝʜʦʤʣʝʥʠʡ ʥʘ ʧʘʥʝʣʠ ʟʘʜʘʯ.  

 



 

88 

 

 

 
 

ʈʠʩ.72. ʆʢʥʦ ViPNet çʂʣʠʝʥʪ. ʄʦʥʠʪʦʨè 

 

 

 

 
 

ʈʠʩ. 73. ɿʥʘʯʦʢ ʥʘ ʧʘʥʝʣʠ ʟʘʜʘʯ ViPNet çʂʣʠʝʥʪ. ʄʦʥʠʪʦʨè 

 

ʅʘʩʪʨʦʡʢʘ ʧʨʦʛʨʘʤʤʳ ViPNet çʂʣʠʝʥʪè. 

     ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʩʪʨʦʡʢʠ ViPNet, ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ 

ʩʝʪʝʚʘʷ ʥʘʩʪʨʦʡʢʘ Windows, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʚ ʩʝʪʠ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʆ ViPNet ʂʣʠʝʥʪ. ʊ.ʢ. ViPNet çʂʣʠʝʥʪ. ʄʦʥʠʪʦʨè ʙʳʣ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʩʝʪʠ ViPNet ʚ ʧʨʦʛʨʘʤʤʝ ʎʋʉ, ʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ɸʇ ʚ 

ʩʝʪʠ ʥʠʢʘʢʠʭ ʨʫʯʥʳʭ ʥʘʩʪʨʦʝʢ ViPNet çʂʣʠʝʥʪ. ʄʦʥʠʪʦʨè ʧʨʦʠʟʚʦʜʠʪʴ ʥʝ ʥʫʞʥʦ.  

 

ʅʘʩʪʨʦʡʢʘ IP-ʘʜʨʝʩʘ ʢʦʤʧʴʶʪʝʨʦʚ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. 

      ɺ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ IP- ʘʜʨʝʩʦʚ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʂʦʦʨʜʠʥʘʪʦʨ ViPNet ʩʝʪʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʦʢʥʝ 

ʅʘʩʪʨʦʡʢʠ ʚ ʧʦʣʝ ʉʝʨʚʝʨ IP-ʘʜʨʝʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʂʦʦʨʜʠʥʘʪʦʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʩʝʨʚʝʨʦʤ IP-ʘʜʨʝʩʦʚ, ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʇʨʠʤʝʥʠʪʴ. 

     ʂʦʤʧʴʶʪʝʨʳ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʩʳʣʘʶʪ ʚ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ ʜʨʫʛʠʤ ʫʟʣʘʤ ʩʝʪʠ. ɺ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫʢʘʟʘʥʳ IP-ʘʜʨʝʩʘ ʩʘʤʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ, ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʚʳʜʘʥʥʳʡ ʚ ʎʋʉʝ, IP-ʘʜʨʝʩʘ ʜʦʩʪʫʧʘ ʢ ʢʦʤʧʴʶʪʝʨʫ ʯʝʨʝʟ 

ʫʩʪʨʦʡʩʪʚʦ ʩʦʧʨʷʞʝʥʠʷ ʠ ʜʨ.  
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ʈʠʩ. 74. ʆʢʥʦ ʅʘʩʪʨʦʡʢʠ 

 

ʉʤʝʥʘ ʨʝʞʠʤʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʄʦʥʠʪʦʨ. 

     ʈʝʞʠʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧʦʚʦʝ ʧʨʘʚʠʣʦ ʬʠʣʴʪʨʘʮʠʠ IP-ʧʘʢʝʪʦʚ, ʢʦʪʦʨʦʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʘʤʠ ʩʝʪʝʚʳʭ ʬʠʣʴʪʨʦʚ ʜʣʷ ʧʘʢʝʪʦʚ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ (ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʘʜʨʝʩʦʚ, ʧʨʦʪʦʢʦʣʦʚ ʠ ʧʦʨʪʦʚ) ʚ ʦʢʥʝ ɿʘʱʠʱʝʥʥʘʷ ʠʣʠ 

ʆʪʢʨʳʪʘʷ ʩʝʪʴ. ʀʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʘ ʚ ʩʝʪʠ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ 

ʚ ʦʢʥʝ ʈʝʞʠʤʳ (ʈʠʩ.74). ʄʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʨʷʜ ʥʘʩʪʨʦʝʢ ʚ ʨʘʟʜʝʣʝ ʇʨʠ ʩʪʘʨʪʝ ʧʨʦʛʨʘʤʤʳ. 

 

 
 

ʈʠʩ. 75. ʈʝʞʠʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʇʆ ViPNet 

 

     ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʪʨʝʪʠʡ ʨʝʞʠʤ (ʈʘʟʨʝʰʠʪʴ ʠʥʠʮʠʘʪʠʚʥʳʝ ʦʪʢʨʳʪʳʝ ʩʦʝʜʠʥʝʥʠʷ) ʨʘʟʨʝʰʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʦʣʴʢʦ ʩ ʪʝʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʢʦʪʦʨʳʭ ʟʘʧʨʦʩʠʣ ʩʘʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʟʘ ʩʝʪʝʚʳʤ ʵʢʨʘʥʦʤ ViPNet. ʇʨʠʯʝʤ ʪʨʘʬʠʢ ʙʫʜʝʪ ʬʠʣʴʪʨʦʚʘʪʴʩʷ 

ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʚʠʜ ɹʫʤʝʨʘʥʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ: ʇʨʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɾʝʩʪʢʦʛʦ ɹʫʤʝʨʘʥʛʘ ʬʠʣʴʪʨʘʮʠʷ IP-ʧʘʢʝʪʦʚ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ IP-

ʘʜʨʝʩʘʤ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʪʧʨʘʚʢʠ, ʧʨʦʪʦʢʦʣʫ ʧʝʨʝʜʘʯʠ ʠ ʧʦʨʪʫ ʨʘʙʦʪʳ ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʄʷʛʢʦʛʦ ɹʫʤʝʨʘʥʛʘ ʬʠʣʴʪʨʘʮʠʷ IP-ʧʘʢʝʪʦʚ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ IP-ʘʜʨʝʩʘʤ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʪʧʨʘʚʢʠ ʠ ʧʨʦʪʦʢʦʣʫ ʧʝʨʝʜʘʯʠ. 

 

ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʘʭ ʄʦʥʠʪʦʨ ʠ ɼʝʣʦʚʘʷ ʇʦʯʪʘ. 

      ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟ ʥʘʩʪʨʦʝʢ ʧʨʦʛʨʘʤʤʳ ViPNet çʂʣʠʝʥʪ. 

ʄʦʥʠʪʦʨè ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʝʥʶ ʉʝʨʚʠʩ,  ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʈʠʩ.76). 

 

 
 

ʈʠʩ. 76. ʄʝʥʶ ʉʝʨʚʠʩ 

 

     ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʈʠʩ.77) ʫʢʘʟʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʚʢʣʘʜʢʠ: ʇʦʣʴʟʦʚʘʪʝʣʴ ï ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ, ʚʦʰʝʜʰʝʤ ʚ ʧʨʦʛʨʘʤʤʫ 

çʄʦʥʠʪʦʨè ʠʣʠ çɼʝʣʦʚʘʷ ʇʦʯʪʘè, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʝʥʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʇʦʜʧʠʩʴ ï ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʝʨʪʠʬʠʢʘʪʘʤʠ ʕʎʇ. ʐʠʬʨʦʚʘʥʠʝ ï ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʰʠʬʨʦʚʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʨʘʙʦʪʳ ʥʘ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʢʣʶʯʘʭ 

ʰʠʬʨʦʚʘʥʠʷ. ʇʘʨʦʣʴ ï ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʘʨʦʣʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʩʤʝʥʳ 

ʧʘʨʦʣʷ. 

     ʂʣʶʯʠ ï ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘʚʪʦʨʠʟʘʮʠʠ (ʩʧʦʩʦʙʦʚ ʚʭʦʜʘ ʚ ʦʩʥʦʚʥʫʶ 

ʧʨʦʛʨʘʤʤʫ ViPNet) ʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ ʢʣʶʯʝʡ ʧʦʜʧʠʩʠ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ ï 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʭʦʜʘ ʚ ʦʩʥʦʚʥʳʝ ʧʨʦʛʨʘʤʤʳ ViPNet ʩ ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʭʦʜʘ, ʘ ʨʝʞʠʤʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʥʘʩʪʨʦʡʢʠ. ʂʨʠʧʪʦʧʨʦʚʘʡʜʝʨ ï ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʨʘʙʦʪʳ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ ʠ 

ʩʝʨʪʠʬʠʢʘʪʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʨʠʧʪʦʧʨʦʚʘʡʜʝʨʦʤ ViPNet CSP. 
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ʈʠʩ. 77.ʆʢʥʦ ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

 ʅʘʩʪʨʦʡʢʘ ʬʠʣʴʪʨʦʚ ʦʪʢʨʳʪʦʡ ʩʝʪʠ. 

      ʂʘʢ ʪʦʣʴʢʦ ʇʆ ViPNet çʂʣʠʝʥʪè ʫʩʪʘʥʦʚʣʝʥʦ, ʬʠʣʴʪʨʦʚ ʚ çʆʪʢʨʳʪʦʡ ʩʝʪʠè ʫ ʥʝʛʦ ʥʝʪ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʧʨʦʧʠʩʳʚʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ IP-ʘʜʨʝʩʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʚ 

ʢʦʪʦʨʫʶ ʦʥ ʚʭʦʜʠʪ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʦʩʪʨʝʙʥʦʩʪʝʡ ʤʦʞʥʦ 

ʜʦʙʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʳ ʦʪʢʨʳʦʡ ʩʝʪʠ.  

 

 
 

ʈʠʩ. 78. ʌʠʣʴʪʨʳ ʦʪʢʨʳʪʦʡ ʩʝʪʠ 
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4. ʀʩʧʳʪʘʥʠʝ ʩʠʩʪʝʤʳ ViPNet Custom. 

     ʎʝʣʴʶ ʠʩʧʳʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʤʝʞʜʫ ʫʟʣʘʤʠ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ViPNet Custom. ʕʢʩʧʝʨʠʤʝʥʪ 

ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʩʷ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʢʦʤʧʘʥʠʠ çɹʠʟʥʝʩ ʟʘʱʠʪʘè.  ɼʚʘ ʘʙʦʥʝʥʪʩʢʠʭ ʧʫʥʢʪʘ ʩ ʇʆ 

ViPNet çʂʣʠʝʥʪè ʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ViPNet Custom ʙʫʜʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʤʛʥʦʚʝʥʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ, ʘ ʩ ʪʨʝʪʴʝʛʦ ʘʙʦʥʝʥʪʩʢʦʛʦ ʧʫʥʢʪʘ(ɿʣʦʫʤʳʰʣʝʥʥʠʢʘ) ʥʝ 

ʠʤʝʶʱʝʛʦ ʇʆ ViPNet çʂʣʠʝʥʪè ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʩʷ ʧʦʧʳʪʢʘ ʧʝʨʝʭʚʘʪʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɿʣʦʫʤʳʰʣʝʥʥʠʢʫ ʙʫʜʝʪ ʠʟʚʝʩʪʥʳ IP-ʘʜʨʝʩʘ ʢʦʤʧʴʶʪʝʨʦʚ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʦʙʤʝʥʘ. 

ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʙʫʜʝʪ ʧʦʜʢʣʶʯʝʥ ʚ ʦʙʱʠʡ ʩʚʠʪʯ ʚʤʝʩʪʝ ʩ ʢʦʤʧʴʶʪʝʨʘʤʠ ViPNet ʩʝʪʠ. ʉʭʝʤʘ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʈʠʩ.79. 

 

 
 

ʈʠʩ. 79. ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʇʆ ɿʣʦʫʤʳʰʣʝʥʥʠʢʘ. 

     ʇʨʦʛʨʘʤʤʘ-ʩʥʠʬʬʝʨ Wireshark  ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʘʥʘʣʠʟʘ ʧʘʢʝʪʦʚ Ethernet ʠ ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ ʩʝʪʝʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʝʩʴ ʧʨʦʭʦʜʷʱʠʡ ʧʦ ʩʝʪʠ ʪʨʘʬʠʢ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʝʨʝʚʦʜʷ ʩʝʪʝʚʫʶ ʢʘʨʪʫ ʚ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʨʝʞʠʤ. Wireshark ʨʘʟʣʠʯʘʝʪ ʩʪʨʫʢʪʫʨʫ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʠ ʧʦʵʪʦʤʫ ʧʦʟʚʦʣʷʝʪ ʨʘʟʦʙʨʘʪʴ ʩʝʪʝʚʦʡ ʧʘʢʝʪ, ʦʪʦʙʨʘʞʘʷ 

ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʧʦʣʷ ʧʨʦʪʦʢʦʣʘ ʣʶʙʦʛʦ ʫʨʦʚʥʷ. Wireshark ʫʤʝʝʪ ʨʘʙʦʪʘʪʴ ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʬʦʨʤʘʪʦʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʥʦ ʦʪʢʨʳʚʘʪʴ ʬʘʡʣʳ ʜʘʥʥʳʭ, ʟʘʭʚʘʯʝʥʥʳʭ 

ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʭʚʘʪʘ. 

ʇʨʦʛʨʘʤʤʘ ʨʘʩʰʠʬʨʦʚʢʠ ʜʘʥʥʳʭ. Advanced EFS Data Recovery (AEFSDR) - ʧʨʦʛʨʘʤʤʘ ʜʣʷ 

ʨʘʩʰʠʬʨʦʚʢʠ ʬʘʡʣʦʚ, ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ Windows 2000 ʠ 

Windows XP, Windows 2003 Server ʠ Windows Vista. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ 

ʬʘʡʣʳ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʛʨʫʟʠʪʩʷ ʠʣʠ ʧʦʚʨʝʞʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʟʘʧʠʩʠ ʦ 

ʢʣʁʯʘʭ ʰʠʬʨʦʚʘʥʠʷ. ɼʘʞʝ ʝʩʣʠ ʙʘʟʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʟʘʱʠʱʝʥʘ SYSKEY, AEFSDR . 

 

ɼʝʡʩʪʚʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ 
     ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʩʥʠʬʝʨ Wireshark ʚʦ ʚʨʝʤʷ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʫʟʣʘʤʠ 

ʩʝʪʠ ʩ ʇʆ ViPNet çʂʣʠʝʥʪè, ʧʝʨʝʭʚʘʪʠʪʴ ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʘʢʝʪʳ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʠʭ ʚ ʬʘʡʣ. 

      ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʨʘʩʰʠʬʨʦʚʢʠ ʜʘʥʥʳʭ ʨʘʩʰʠʬʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩʦʜʝʨʞʘʱʫʶʩʷ 

ʚ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʦʤ ʠʟ Wireshark ʬʘʡʣʝ. 
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ʍʦʜ ʠʩʧʳʪʘʥʠʷ 

      ʉ ɸʇ ʩ ʇʆ ViPNet çʂʣʠʝʥʪè ʩ IP-ʘʜʨʝʩʦʤ ç192.168.1.102è ʧʦʩʳʣʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʯʝʨʝʟ 

ʩʣʫʞʙʫ ʤʛʥʦʚʝʥʥʦʛʦ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ViPNet ʜʨʫʛʦʤʫ ɸʇ ʩ ʇʆ ViPNet çʂʣʠʝʥʪè ʩ IP-

ʘʜʨʝʩʦʤ ç192.168.1.104è. 

     ɺʦ ʚʨʝʤʷ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʜʨʫʛʠʤ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʥʘʯʠʥʘʝʪ 

çʧʨʦʩʣʫʰʠʚʘʪʴè ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʩʦ ʩʚʦʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʧʦʤʦʱʴʶ ʩʥʠʬʝʨʘ Wireshark (ʈʠʩ 

80). ʇʨʦʛʨʘʤʤʘ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʝʘʥʩ ʩʚʷʟʠ ʤʝʞʜʫ ʤʘʰʠʥʘʤʠ, ʟʘʧʠʩʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, 

ʧʨʦʭʦʜʷʱʫʶ ʦʪ ʦʜʥʦʛʦ ʘʙʦʥʝʥʪʘ ʢ ʜʨʫʛʦʤʫ, ʨʘʩʧʦʟʥʘʝʪ ʧʘʢʝʪʳ ʠ ʟʘʧʠʩʳʚʘʝʪ ʠʭ ʚ ʬʘʡʣ. 

 

 
 

 
 

ʈʠʩ. 80. ʉʪʘʨʪ ʧʨʦʛʨʘʤʤʳ Wireshark 

 

     ʌʘʡʣ, ʚ ʢʦʪʦʨʳʡ ʙʳʣʠ ʟʘʧʠʩʘʥʳ ʧʝʨʝʭʚʘʯʝʥʥʳʝ ʧʘʢʝʪʳ ʥʫʞʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʛʨʘʤʤʳ (ɹʨʫʪʬʦʨʩ) Advanced EFS Data Recovery (ʈʠʩ.81, ʈʠʩ.82).  

 

 
 

ʈʠʩ. 81. ʄʝʥʶ ʧʨʦʛʨʘʤʤʳ Advanced EFS Data Recovery 
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ʈʠʩ. 82. ʉʪʘʨʪ ʧʨʦʛʨʘʤʤʳ Advanced EFS Data Recovery 

 

     ʇʦʩʣʝ ʩʪʘʨʪʘ ʙʨʫʪʬʦʨʩʝʨ ʥʘʯʠʥʘʝʪ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ  ʩʦʜʝʨʞʠʤʦʝ ViPNet-ʧʘʢʝʪʦʚ ʠ 

ʟʘʚʠʩʘʝʪ. ʇʦʩʣʝ ʞʝʩʪʢʦʡ ʧʝʨʝʟʘʛʨʫʟʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʦʚʪʦʨʷʝʪ 

ʧʦʧʳʪʢʫ ʨʘʩʰʠʬʨʦʚʢʠ, ʧʦʩʣʝ ʯʝʛʦ  ʧʨʦʮʝʩʩ ʜʣʠʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʷʪʠ ʜʥʝʡ ʙʝʟ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʠʭ ʘʥʘʣʠʟ 
      ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ: 

ɿʣʦʫʤʳʰʣʝʥʥʠʢʫ ʫʜʘʣʦʩʴ ʧʝʨʝʭʚʘʪʠʪʴ ViPNet-ʧʘʢʝʪʳ, ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ Wireshark ʠ ʟʘʧʠʩʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʚ ʬʘʡʣ.  

      ʉʦʜʝʨʞʠʤʦʝ ViPNet-ʧʘʢʝʪʘ ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʚʟʣʦʤʘ, ʚ ʪʝʯʝʥʠʠ ʧʷʪʠ ʜʥʝʡ. 

      ɿʣʦʫʤʳʰʣʝʥʥʠʢʫ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʟʘʱʠʱʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ViPNet ʩʝʪʠ, ʥʦ ʜʘʞʝ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʠʤʝʷ ʚ ʩʚʦʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʩʥʠʬʬʝʨ ʠ ʙʨʫʪʬʦʨʩ, ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʥʝ 

ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʟʘʱʠʱʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

     ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʟʘʱʠʱʝʥʥʘʷ ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʶʱʘʷ ʦʪʢʨʳʪʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ: ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨ 3.0è, ViPNet çʂʦʦʨʜʠʥʘʪʦʨ 3.0è, ViPNet çʂʣʠʝʥʪè.   

     ʅʘ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʠʩʧʦʣʴʟʫʷ ʇʆ ViPNet çɸʜʤʠʥʠʩʪʨʘʪʦʨ 3.0 , ʚ 

ʘʜʨʝʩʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʎʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ. 

      ɹʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʝʨʚʝʨ -rʤʘʨʰʨʫʪʠʟʘʪʦʨʳ, ʢʨʠʧʪʦʩʝʨʚʠʩ, ʘʙʦʥʝʥʪʩʢʠʝ ʧʫʥʢʪʳ, 

ʮʝʥʪʨ ʨʝʛʠʩʪʨʘʮʠʠ, ʩʝʨʚʠʩ ʧʫʙʣʠʢʘʮʠʠ. ɹʳʣʠ ʩʦʟʜʘʥʳ ʤʝʞʩʝʨʚʝʨʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ ʤʝʞʜʫ 

ʢʦʦʨʜʠʥʘʪʦʨʘʤʠ. çʉʄ-ʂʦʦʨʜʠʥʘʪʦʨ 3.0è ʠ çʉʄ-ʂʦʦʨʜʠʥʘʪʦʨ-ʆʀ3.0è ʠ ʟʘʜʘʥʳ ʧʘʨʘʤʝʪʨʳ ʠʭ 

ʨʘʙʦʪʳ.  

     ɼʣʷ çʉʄ ʂʦʦʨʜʠʥʘʪʦʨ-ʆʀ 3 0è ʚʢʣʶʯʝʥʘ ʬʫʥʢʮʠʷ çʉʝʨʚʝʨ ʆʪʢʨʳʪʦʛʦ ʀʥʪʝʨʥʝʪʘè, ʜʣʷ 

çʉʄ ʂʦʦʨʜʠʥʘʪʦʨ 3.0è ʬʫʥʢʮʠʷ çʊʫʥʥʝʣʠʨʦʚʘʥʠʝè. ʉʦʟʜʘʥʳ ʩʧʨʘʚʦʯʥʠʢʠ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʙʦʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ViPNet (ʄʦʥʠʪʦʨ, 

ɼʝʣʦʚʘʷ ʇʦʯʪʘ ʠ ʜʨ.), ʘ ʪʘʢ ʞʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʣʫʞʠʪʴ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ ʩʝʪʠ. 

     ɺ ʋʜʦʩʪʦʚʝʨʷʶʱʝʤ ʢʣʶʯʝʚʦʤ ʮʝʥʪʨʝ ʩʦʟʜʘʥʘ ʢʣʶʯʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ, 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʠʩʪʨʠʙʫʪʠʚʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʟʜʘʥʥʦʡ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʜʠʩʪʨʠʙʫʪʠʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʝʛʦ ʩʝʨʪʠʬʠʢʘʪ ʕʎʇ. 

     ɹʳʣ ʨʘʟʚʝʨʥʫʪ ʟʘʱʠʱʝʥʥʳʡ ʫʟʝʣ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ 3.0. 



 

95 

 

 

ʅʘ ʂʦʦʨʜʠʥʘʪʦʨʝ ʩʝʪʠ 
     ɺ ʧʨʦʛʨʘʤʤʝ çʂʦʦʨʜʠʥʘʪʦʨ .ʄʦʥʠʪʦʨè ʩʦʟʜʘʥʳ  ʜʚʘ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʘ ʚʥʝʰʥʠʡ 

çinternetè ʜʣʷ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʠ ʚʥʫʪʨʝʥʥʠʡ çLocal subnetè  ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʅʘ ʦʙʦʠʭ 

ʠʥʪʝʨʬʝʡʩʘʭ ʫʩʪʘʥʦʚʣʝʥ ʚʪʦʨʦʡ ʨʝʞʠʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

     ʇʨʦʠʟʚʝʜʝʥʳ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʢʦʤʧʴʶʪʝʨʘ, ʟʘʜʘʥʳ ʨʝʞʠʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʥʘʩʪʨʦʡʢʠ ʘʥʪʠʩʧʫʬʠʥʛʘ.  

     ɺ ʧʨʘʚʠʣʘʭ ʘʥʪʠʩʧʫʬʠʥʛʘ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʟʘʜʘʥʳ ʜʠʘʧʘʟʦʥʳ IP-ʘʜʨʝʩʦʚ, 

ʧʘʢʝʪʳ ʦʪ ʢʦʪʦʨʳʭ ʜʦʧʫʩʪʠʤʳ ʥʘ ʠʥʪʝʨʬʝʡʩʝ. ʇʨʠ ʵʪʦʤ ʧʘʢʝʪʳ, ʚ ʢʦʪʦʨʳʭ IP-ʘʜʨʝʩ 

ʦʪʧʨʘʚʠʪʝʣʷ ʥʝ ʧʦʧʘʜʘʝʪ ʚ ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ, ʫʢʘʟʘʥʥʳʡ ʥʘ ʩʝʪʝʚʦʤ ʠʥʪʝʨʬʝʡʩʝ, 

ʙʫʜʫʪ ʙʣʦʢʠʨʦʚʘʪʴʩʷ. 

     ɹʳʣʳ ʥʘʩʪʨʦʝʥʳ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʞʠʤʳ ʩʦʝʜʠʥʝʥʠʷ ʫʟʣʦʚ ʩʝʪʠ,  ʫʩʪʘʥʦʚʣʝʥʳ ʩʝʪʝʚʳʝ 

ʬʠʣʴʪʨʳ ʚ ʟʘʱʠʱʝʥʥʦʡ ʠ ʦʪʢʨʳʪʦʡ ʩʝʪʠ.  

      ʅʘ ʢʣʠʝʥʪʩʢʠʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ ʩ ʇʆ ViPNet çʂʣʠʝʥʪè, ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʦʛʨʘʤʤʳ: ViPNet 

çʂʣʠʝʥʪ.ɼʝʣʦʚʘʷ ʧʦʯʪʘè, ViPNet çʂʣʠʝʥʪ.ʄʦʥʠʪʦʨè, 

  ɺ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ IP- ʘʜʨʝʩʦʚ ʚʳʙʨʘʥ ʂʦʦʨʜʠʥʘʪʦʨ ViPNet ʩʝʪʠ. 

ʋʩʪʘʥʦʚʣʝʥ ʪʨʝʪʠʡ ʨʝʞʠʤ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʈʘʟʨʝʰʠʪʴ ʠʥʠʮʠʘʪʠʚʥʳʝ ʦʪʢʨʳʪʳʝ ʩʦʝʜʠʥʝʥʠʷ) 

ʨʘʟʨʝʰʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʦʣʴʢʦ ʩ ʪʝʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʢʦʪʦʨʳʭ ʟʘʧʨʦʩʠʣ 

ʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʟʘ ʩʝʪʝʚʳʤ ʵʢʨʘʥʦʤ ViPNet. 

      ʆʩʫʱʝʩʪʚʣʝʥʘ ʥʘʩʪʨʦʡʢʘ ʬʠʣʴʪʨʦʚ ʦʪʢʨʳʪʦʡ ʩʝʪʠ.  

     ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʦʟʜʘʥʠʷ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʠʩʧʳʪʘʥʠʝ. 

      ʎʝʣʴʶ ʠʩʧʳʪʘʥʠʷ ʷʚʣʷʣʦʩʴ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʤʝʞʜʫ ʫʟʣʘʤʠ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ViPNet Custom.  

      ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʢʦʤʧʘʥʠʠ çɹʠʟʥʝʩ ʟʘʱʠʪʘè.  ʈʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ ɹ. 

       ɿʘʱʠʱʝʥʥʘʷ ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ ViPNet Custom ʥʘʡʜʝʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʟʘʙʦʪʷʪʩʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʦʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʘʭ ʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʣʘʛʦʧʦʣʫʯʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʦʩʩʪʘʥʦʚʠʪʴ, ʫʪʨʘʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʙʳʚʘʝʪ ʛʦʨʘʟʜʦ ʜʦʨʦʞʝ, ʯʝʤ ʟʘʱʠʪʠʪʴ. 
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ʇʦʨʷʜʦʢ ʠʩʧʳʪʘʥʠʡ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ViPNet Custom  

    ʆʙʲʝʢʪ ʠʩʧʳʪʘʥʠʡ: ʟʘʱʠʱʝʥʥʘʷ ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ViPNet Custom.  

ʎʝʣʴ ʠʩʧʳʪʘʥʠʡ: ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʤʝʞʜʫ ʫʟʣʘʤʠ ʟʘʱʠʱʝʥʥʦʡ ʩʝʪʠ ViPNet Custom. 

ɺʨʝʤʷ ʮʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʜʠʥ ʜʝʥʴ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

1. ɼʚʝ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ ʩ  ʇʆ ViPNet çʂʣʠʝʥʪè. 

2. ʈʘʙʦʯʘʷ ʩʪʘʥʮʠʷ (ɿʣʦʫʤʳʰʣʝʥʥʠʢ) ʩ ʧʨʦʛʨʘʤʤʡ-ʩʥʠʬʬʝʨ Wireshark ʠ ʙʨʫʪʬʦʨʩ Advanced 

EFS Data Recovery. 

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ. 

1. ʉ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ ʧʦʜʢʣʶʯʝʥʥʦʡ ʚ ʩʝʪʴ ʩ ViPNet Custom ʧʨʦʠʟʚʝʜʝʥ ʧʝʨʝʭʚʘʪ ʠʥʬʦʨʤʘʮʠʠ 

ʧʝʨʝʜʘʶʱʝʡʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʢʣʠʝʥʪʘʤʠ ViPNet ʩʝʪʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Wireshark.  

2. ʇʝʨʝʭʚʘʯʝʥʥʳʝ ʧʘʢʝʪʳ ʨʘʩʧʦʟʥʘʥʳ ʠ ʟʘʧʠʩʘʥʳ ʚ ʬʘʡʣ ʧʨʦʛʨʘʤʤʦʡ Wireshark. 

3. ʇʨʦʠʟʚʝʜʝʥʘ ʧʦʧʳʪʢʘ ʨʘʩʰʠʬʨʦʚʘʪʴ ʟʘʧʠʩʘʥʥʳʡ ʬʘʡʣ ʩ ʧʝʨʝʭʚʘʯʝʥʥʳʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʘʢʝʪʘʤʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ  Advanced EFS Data Recovery.  

4. ʇʨʦʛʨʘʤʤʘ Advanced EFS Data Recovery ʥʝ ʩʤʦʛʣʘ ʨʘʩʰʠʬʨʦʚʘʪʴ ʬʘʡʣ ʚ ʪʝʯʝʥʠʠ ʧʷʪʠ 

ʩʫʪʦʢ.  

5. ʇʝʨʝʭʚʘʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʪʝʨʷʣʘ ʩʚʦʶ ʮʝʥʥʦʩʪʴ ʥʝʨʘʩʰʠʬʨʦʚʘʥʥʦʡ. 

 ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʩʠʩʪʝʤʳ. 

ɿʣʦʫʤʳʰʣʝʥʥʠʢʫ ʫʜʘʣʦʩʴ ʧʝʨʝʭʚʘʪʠʪʴ ViPNet-ʧʘʢʝʪʳ, ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ Wireshark ʠ ʟʘʧʠʩʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʚ ʬʘʡʣ.  

     ʉʦʜʝʨʞʠʤʦʝ ViPNet-ʧʘʢʝʪʘ ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʚʟʣʦʤʘ, ʚ ʪʝʯʝʥʠʠ ʧʷʪʠ ʩʫʪʦʢ. 

     ɿʣʦʫʤʳʰʣʝʥʥʠʢʫ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʟʘʱʠʱʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ViPNet ʩʝʪʠ, ʥʦ ʜʘʞʝ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʠʤʝʷ ʚ ʩʚʦʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʩʥʠʬʬʝʨ ʠ ʙʨʫʪʬʦʨʩ, ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʥʝ 

ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʟʘʱʠʱʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

     ɿʘʱʠʱʝʥʥʘʷ ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ViPNet Custom ʷʚʣʷʝʪʩʷ ʢʨʠʧʪʦʩʪʦʡʢʦʡ. 

 

5. ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ  ʣʠʪʝʨʘʪʫʨʘ. 
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çʇʨʦʤʝʪʝʡè, 2008. ï 172 ʩ. 
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ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ IP-

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʘ IEEE 802.11 ʠ ʪʝʭʥʦʣʦʛʠʠ VPN 
 

1. ʎʝʣʴ ʨʘʙʦʪʳ 
- ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. 

- ʀʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ, ʨʘʙʦʪʳ ʠ ʟʘʱʠʪʳ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. 

- ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠ  ʉʠʩʪʝʤʳ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ Wi-Fi 

VPN. 

 

2. ʂʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ 

 

ɺʚʝʜʝʥʠʝ 

 ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠ ʩʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʩʠʩʪʝʤʳ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ Wi-Fi.  

ɹʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ð ʧʦʜʢʣʘʩʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʣʫʞʘʪ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʪʦʯʢʘʤʠ, ʥʝ ʪʨʝʙʫʷ ʩʚʷʟʠ ʠʭ 

ʧʨʦʚʦʜʘʤʠ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ, 

ʨʘʜʠʦʚʦʣʥʳ, ʦʧʪʠʯʝʩʢʦʝ ʠʣʠ ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ. 

ʉʝʡʯʘʩ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʟʚʝʩʪʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦ ʠʭ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʥʘʟʚʘʥʠʷʤ, ʪʘʢʠʤ ʢʘʢ Wi-Fi, WiMAX , Bluetooth. ʂʘʞʜʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʝʸ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʘʣʠ ʧʦʣʫʯʘʪʴ ʩʠʩʪʝʤʳ ʥʘʨʫʞʥʦʛʦ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʟʜʘʥʠʷʭ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʥʘ ʫʣʠʮʘʭ ʥʘʰʠʭ ʛʦʨʦʜʦʚ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ (ʉɺʅ) ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ 

ʤʘʩʰʪʘʙʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʠʩʪʝʤʘ, ʦʙʩʣʫʞʠʚʘʶʱʘʷ ʦʜʥʦ ʟʜʘʥʠʝ, ʢʦʤʧʣʝʢʩ ʟʜʘʥʠʡ, 

ʦʭʨʘʥʷʝʤʳʭ ʯʘʩʪʥʦʡ ʦʭʨʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʩʨʘʟʫ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠ ʚ ʙʫʜʫʱʝʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝ ʩʣʠʰʢʦʤ ʩʠʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʃʠʙʦ ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʉɺʅ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʛʨʫʧʧʫ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʢʚʘʨʪʘʣ, ʫʣʠʮʫ, ʘ ʠʥʦʛʜʘ ʠ ʮʝʣʳʡ 

ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʫʣʴʪ ʜʝʞʫʨʥʳʭ ʦʪʜʝʣʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ, 

ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʦʡ ʦʭʨʘʥʳ ʠʣʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʨʫʢʪʫʨʘ ʉɺʅ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʙʫʜʫʱʝʤ ʜʦʧʫʩʢʘʪʴ ʧʨʦʩʪʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʫʪʝʤ ʧʦʜʢʣʶʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʙʝʟ ʚʥʝʩʝʥʠʡ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʥʘ ʙʘʟʝ ʩʝʪʝʚʳʭ ʠʣʠ ʠʥʘʯʝ IP-ʚʠʜʝʦʢʘʤʝʨ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʨʷʜ ʥʝʩʦʤʥʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʫʙʣʠʯʥʳʭ ʩʝʪʝʡ (ʥʘʧʨʠʤʝʨ, ʀʥʪʝʨʥʝʪ) 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʠʜʝʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʧʨʦʩʤʦʪʨʫ ʚʠʜʝʦ ʠʣʠ ʢ ʘʨʭʠʚʫ 

ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʠ ʜʨʫʛʠʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʩʘʤʦʡ ʩʣʘʙʦʡ ʪʦʯʢʦʡ ʩʠʩʪʝʤ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʠʭ ʦʙʱʝʡ 

ʥʝʥʘʜʝʞʥʦʩʪʠ ʠ ʥʝʟʘʱʠʱʝʥʥʦʩʪʠ ʧʝʨʝʜ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ.  

ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʝ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ ʜʣʷ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʵʪʠ ʩʝʪʠ ʤʦʛʫʪ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 

ʦʜʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ. ʉʠʩʪʝʤʳ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝ 

http://ru.wikipedia.org/wiki/Информационные_технологии
http://ru.wikipedia.org/wiki/Инфракрасное_излучение
http://ru.wikipedia.org/wiki/Радиоизлучение
http://ru.wikipedia.org/wiki/Wi-Fi
http://ru.wikipedia.org/wiki/WiMAX
http://ru.wikipedia.org/wiki/Bluetooth
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ʫʩʪʫʧʘʶʪ ʘʥʘʣʦʛʦʚʳʤ ʩʠʩʪʝʤʘʤ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʛʨʘʤʦʪʥʦʛʦ  

ʧʨʠʤʝʥʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʟʘʱʠʱʝʥʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʢʘʢ 

ʥʝʦʧʳʪʥʳʭ ʭʘʢʝʨʦʚ, ʪʘʢ ʠ ʜʦʩʪʘʪʦʯʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

 

1 ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

1.1 IEEE 802.11 

 

IEEE 802.11 - ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʦʚ ʩʚʷʟʠ, ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ 

ʩʝʪʝʚʦʡ ʟʦʥʝ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ 2,4; 3,6 ʠ 5 ɻɻʮ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤ ʙʦʣʝʝ ʠʟʚʝʩʪʝʥ ʧʦ ʥʘʟʚʘʥʠʶ Wi-Fi, ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʱʠʡʩʷ ʙʨʝʥʜʦʤ, 

ʧʨʝʜʣʦʞʝʥʥʳʤ ʠ ʧʨʦʜʚʠʛʘʝʤʳʤ ʦʨʛʘʥʠʟʘʮʠʝʡ Wi-Fi Alliance. ʇʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʚ ʤʦʙʠʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ: 

ʂʇʂ ʠ ʥʦʫʪʙʫʢʦʚ. 

ʀʟʥʘʯʘʣʴʥʦ ʩʪʘʥʜʘʨʪ IEEE 802.11 ʧʨʝʜʧʦʣʘʛʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ 

ʨʘʜʠʦʢʘʥʘʣʫ ʥʘ ʩʢʦʨʦʩʪʠ ʥʝ ʙʦʣʝʝ 1 ʄʙʠʪ/ʩ ʠ ʦʧʮʠʦʥʘʣʴʥʦ ʥʘ ʩʢʦʨʦʩʪʠ 2 ʄʙʠʪ/ʩ. ʆʜʠʥ ʠʟ 

ʧʝʨʚʳʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ - IEEE 802.11a - ʦʧʨʝʜʝʣʷʝʪ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʫʞʝ ʜʦ 54 ʄʙʠʪ/ʩ. ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʩʪʘʥʜʘʨʪʘ 5ɻɻʮ. 

ɺʦʧʨʝʢʠ ʩʚʦʝʤʫ ʥʘʟʚʘʥʠʶ, ʧʨʠʥʷʪʳʡ ʚ 1999 ʛʦʜʫ ʩʪʘʥʜʘʨʪ IEEE 802.11b ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʪʘʥʜʘʨʪʘ 802.11a, ʧʦʩʢʦʣʴʢʫ ʚ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: 

DSSS (ʪʦʯʥʝʝ, ʝʛʦ ʫʣʫʯʰʝʥʥʘʷ ʚʝʨʩʠʷ HR-DSSS) ʚ 802.11b ʧʨʦʪʠʚ OFDM ʚ 802.11a. ʉʪʘʥʜʘʨʪ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʣʠʮʝʥʟʠʨʫʝʤʦʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ 2,4 ɻɻʮ.ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʦ 11ʄʙʠʪ/ʩ 

ʇʨʦʜʫʢʪʳ ʩʪʘʥʜʘʨʪʘ IEEE 802.11b, ʧʦʩʪʘʚʣʷʝʤʳʝ ʨʘʟʥʳʤʠ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ, ʪʝʩʪʠʨʫʶʪʩʷ 

ʥʘ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʩʝʨʪʠʬʠʮʠʨʫʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ Wireless Ethernet Compatibility Alliance 

(WECA), ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʝ ʠʟʚʝʩʪʥʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Wi-Fi Alliance. 

ʉʦʚʤʝʩʪʠʤʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʦʰʝʜʰʠʝ ʠʩʧʳʪʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ çɸʣʴʷʥʩʘ Wi-

Fiè, ʤʦʛʫʪ ʙʳʪʴ ʤʘʨʢʠʨʦʚʘʥʳ ʟʥʘʢʦʤ Wi-Fi. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ IEEE 802.11b - ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʩʪʘʥʜʘʨʪ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ 

ʧʦʩʪʨʦʝʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ. 

ʇʨʦʝʢʪ ʩʪʘʥʜʘʨʪʘ IEEE 802.11g ʙʳʣ ʫʪʚʝʨʞʜʸʥ ʚ ʦʢʪʷʙʨʝ 2002 ʛ. ʕʪʦʪ ʩʪʘʥʜʘʨʪ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ 2,4 ɻɻʮ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 54 

ʄʙʠʪ/ʩ ʠ ʧʨʝʚʦʩʭʦʜʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʳʥʝ ʜʝʡʩʪʚʫʶʱʠʡ ʩʪʘʥʜʘʨʪ IEEE 802.11b, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 11 ʄʙʠʪ/ʩ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʛʘʨʘʥʪʠʨʫʝʪ ʦʙʨʘʪʥʫʶ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 802.11b. ʆʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʪʘʥʜʘʨʪʘ IEEE 802.11g 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʨʝʞʠʤʝ ʤʦʜʫʣʷʮʠʠ DSSS, ʠ ʪʦʛʜʘ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʙʫʜʝʪ 

ʦʛʨʘʥʠʯʝʥʘ ʦʜʠʥʥʘʜʮʘʪʴʶ ʤʝʛʘʙʠʪʘʤʠ ʚ ʩʝʢʫʥʜʫ ʣʠʙʦ ʚ ʨʝʞʠʤʝ ʤʦʜʫʣʷʮʠʠ OFDM, ʧʨʠ 

ʢʦʪʦʨʦʤ ʩʢʦʨʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 54 ʄʙʠʪ/ʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʨʠʝʤʣʝʤʳʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. 

 

1.2 ʇʦʜʭʦʜʳ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

1. ʇʦ ʜʘʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

¶ ɹʝʩʧʨʦʚʦʜʥʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʩʝʪʠ (WPAN - Wireless Personal Area Networks). ʇʨʠʤʝʨʳ 

ʪʝʭʥʦʣʦʛʠʡ - Bluetooth. 

¶ ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ (WLAN - Wireless Local Area Networks). ʇʨʠʤʝʨʳ 

ʪʝʭʥʦʣʦʛʠʡ -Wi-Fi. 

¶ ɹʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʤʘʩʰʪʘʙʘ ʛʦʨʦʜʘ (WMAN - Wireless Metropolitan Area Networks). 

ʇʨʠʤʝʨʳ ʪʝʭʥʦʣʦʛʠʡ - WiMAX.  

I. ʇʦ ʪʦʧʦʣʦʛʠʠ: 

¶ "ʊʦʯʢʘ-ʪʦʯʢʘ". 

http://ru.wikipedia.org/wiki/Стандарт
http://ru.wikipedia.org/wiki/Компьютерные_сети
http://ru.wikipedia.org/wiki/Компьютерные_сети
http://ru.wikipedia.org/wiki/Wi-Fi
http://ru.wikipedia.org/wiki/Карманный_персональный_компьютер
http://ru.wikipedia.org/wiki/Ноутбук
http://ru.wikipedia.org/wiki/DSSS
http://ru.wikipedia.org/w/index.php?title=HR-DSSS&action=edit&redlink=1
http://ru.wikipedia.org/wiki/OFDM
http://ru.wikipedia.org/wiki/WECA
http://ru.wikipedia.org/wiki/DSSS
http://ru.wikipedia.org/wiki/OFDM
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¶ "ʊʦʯʢʘ-ʤʥʦʛʦʪʦʯʢʘ". 

II.  ʇʦ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

¶ ʂʦʨʧʦʨʘʪʠʚʥʳʝ (ʚʝʜʦʤʩʪʚʝʥʥʳʝ) ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ - ʩʦʟʜʘʚʘʝʤʳʝ ʢʦʤʧʘʥʠʷʤʠ ʜʣʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ. 

¶ ʆʧʝʨʘʪʦʨʩʢʠʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ - ʩʦʟʜʘʚʘʝʤʳʝ ʦʧʝʨʘʪʦʨʘʤʠ ʩʚʷʟʠ ʜʣʷ ʚʦʟʤʝʟʜʥʦʛʦ 

ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. 

ʂʨʘʪʢʠʤ, ʥʦ ʸʤʢʠʤ ʩʧʦʩʦʙʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʜʚʫʭ ʦʩʷʭ: 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. 

 

1.2.1 ʆʪʣʠʯʠʷ ʧʨʦʚʦʜʥʳʭ ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʊʘʙʣʠʮʘ 1.2.1 ʆʪʣʠʯʠʷ ʧʨʦʚʦʜʥʳʭ ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʦʚʦʜʥʳʝ ɹʝʩʧʨʦʚʦʜʥʳʝ 

ʉʨʝʜʘ ʧʝʨʝʜʘʯʠ 
ʂʘʙʝʣʴ (ʤʝʜʥʳʡ, 

ʦʧʪʠʯʝʩʢʠʡ) 

ʂʘʙʝʣʴ ʥʝ ʪʨʝʙʫʝʪʩʷ, 

ʧʝʨʝʜʘʯʘ ʧʨʠ ʧʦʤʦʱʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ɺʳʩʦʢʘʷ ʆʛʨʘʥʠʯʝʥʥʘʷ 

ʈʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ɹʦʣʴʰʠʝ ʂʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʝʥʳ 

ʄʦʙʠʣʴʥʦʩʪʴ ʘʙʦʥʝʥʪʦʚ ʅʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʄʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʦʚʦʜʥʳʝ ɹʝʩʧʨʦʚʦʜʥʳʝ 

 

1.2.2 ʉʧʠʩʦʢ ʩʪʘʥʜʘʨʪʦʚ ʩʝʨʠʠ 802.11 

ɿʘʤʝʯʘʥʠʝ: 802.11F ʠ 802.11T ʷʚʣʷʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʘ ʥʝ ʩʪʘʥʜʘʨʪʘʤʠ, ʧʦʵʪʦʤʫ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʛʣʘʚʥʳʝ ʙʫʢʚʳ. 

ʊʘʙʣʠʮʘ 1.2.2 ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʩʪʘʥʜʘʨʪʦʚ Wi-Fi 

ʉʪʘʥʜʘʨʪ ʇʨʠʤʝʯʘʥʠʝ ʉʢʦʨʦʩʪʴ ʏʘʩʪʦʪʳ ɻʦʜ ʧʨʠʥʷʪʠʷ 

IEEE 802.11 ʀʟʥʘʯʘʣʴʥʳʡ 1 ʄʙʠʪ/ʩ ʠ 2 

ʄʙʠʪ/c 

2,4 ɻɻʮ ʠ ʀʂ 1997 

IEEE 802.11a  54 ʄʙʠʪ/c, 5 ɻɻʮ 1999, ʚʳʭʦʜ 

ʧʨʦʜʫʢʪʦʚ ʚ 

2001 

IEEE 802.11b ʋʣʫʯʰʝʥʠʷ ʢ 802.11 5,5 ʠ 11 

ʄʙʠʪ/ʩ 

 1999 

IEEE 802.11c ʇʨʦʮʝʜʫʨʳ ʦʧʝʨʘʮʠʡ ʩ 

ʤʦʩʪʘʤʠ; ʚʢʣʶʯʝʥ ʚ ʩʪʘʥʜʘʨʪ 

IEEE 802.1D 

  2001 

IEEE 802.11d ʀʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʝ 

ʨʦʫʤʠʥʛʦʚʳʝ ʨʘʩʰʠʨʝʥʠʷ 

  2001 

IEEE 802.11e ʋʣʫʯʰʝʥʠʷ: QoS, ʚʢʣʶʯʝʥʠʝ 

packet bursting 

  2005 

IEEE 802.11F Inter-Access Point Protocol   2003 

IEEE 802.11g ʦʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ b 54 ʄʙʠʪ/c 2,4 ɻɻʮ 2003 

IEEE 802.11h ʈʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʩʧʝʢʪʨʫ 

802.11a  ʜʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚ 

ɽʚʨʦʧʝ 

 5 GHz 2004 

IEEE 802.11i ʋʣʫʯʰʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ   2004 

IEEE 802.11j ʈʘʩʰʠʨʝʥʠʷ ʜʣʷ ʗʧʦʥʠʠ   2004 

IEEE 802.11k ʋʣʫʯʰʝʥʠʷ ʠʟʤʝʨʝʥʠʷ ʨʘʜʠʦ    
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http://ru.wikipedia.org/w/index.php?title=IEEE_802.11d&action=edit&redlink=1
http://ru.wikipedia.org/wiki/IEEE_802.11e
http://ru.wikipedia.org/wiki/QoS
http://ru.wikipedia.org/w/index.php?title=IEEE_802.11F&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=Inter-Access_Point_Protocol&action=edit&redlink=1
http://ru.wikipedia.org/wiki/IEEE_802.11g
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ʨʝʩʫʨʩʦʚ 

IEEE 802.11l ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ    

IEEE 802.11m ʇʦʜʜʝʨʞʘʥʠʝ ʵʪʘʣʦʥʘ; ʦʙʨʝʟʢʠ    

IEEE 802.11n ʆʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ 

802.11a/b/g 

600 ʄʙʠʪ/c 2,4-2,5 ʠʣʠ 5 

ɻɻʮ 

2009 

IEEE 802.11o ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ    

IEEE 802.11p WAVE - Wireless Access for the 

Vehicular Environment 

(ɹʝʩʧʨʦʚʦʜʥʦʡ ɼʦʩʪʫʧ ʜʣʷ 

ʊʨʘʥʩʧʦʨʪʥʦʡ ʉʨʝʜʳ, ʪʘʢʦʡ 

ʢʘʢ ʤʘʰʠʥʳ ʩʢʦʨʦʡ ʧʦʤʦʱʠ 

ʠʣʠ ʧʘʩʩʘʞʠʨʩʢʠʡ ʪʨʘʥʩʧʦʨʪ) 

 

   

IEEE 802.11q ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ    

IEEE 802.11r ɹʳʩʪʨʳʡ ʨʦʫʤʠʥʛ    

IEEE 802.11s ESS Mesh Networking    

IEEE 802.11T Wireless Performance Prediction 

(WPP, ʇʨʝʜʩʢʘʟʘʥʠʝ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ɹʝʩʧʨʦʚʦʜʥʦʛʦ 

ʆʙʦʨʫʜʦʚʘʥʠʷ) - ʤʝʪʦʜʳ ʪʝʩʪʦʚ 

ʠ ʠʟʤʝʨʝʥʠʡ 

   

IEEE 802.11u ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʝ-802 

ʩʝʪʷʤʠ (ʥʘʧʨʠʤʝʨ, ʩʦʪʦʚʳʝ 

ʩʝʪʠ) 

   

IEEE 802.11v ʋʧʨʘʚʣʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʤʠ 

ʩʝʪʷʤʠ 

   

IEEE 802.11x ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ ʠ ʥʝ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. 

   

IEEE 802.11y ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ 

ʩʚʷʟʠ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 5000 ʤ 

ʥʘ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

3,65-3,70 

ɻɻʮ. 

54 ʄʙʠʪ/ʩ  

IEEE 802.11w Protected Management Frames 

(ɿʘʱʠʱʝʥʥʳʝ ʋʧʨʘʚʣʷʶʱʠʝ 

ʌʨʝʡʤʳ) 

 

   

 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʨʘʙʦʯʠʝ ʩʪʘʥʜʘʨʪʳ Wi-Fi ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʙʦʯʝʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ. 

ʊʘʙʣʠʮʘ 1.2.3 ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʦʚ Wi-Fi 

ʉʪʘʥʜʘʨʪ 
ʉʢʦʨʦʩʪʴ ʨʘʙʦʪʳ/ʨʘʙʦʯʝʝ 

ʨʘʩʩʪʦʷʥʠʝ 

ʈʘʙʦʯʠʝ 

ʯʘʩʪʦʪʳ, ɻɻʮ 
ʇʨʠʤʝʯʘʥʠʝ 

802.11b 

ɺ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ: 30 ʤ 

(11/5 ʄʙʠʪ/ʩ), 91 ʤ (1/0,5 

ʄʙʠʪ/ʩ).  

ɺ ʦʪʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ 

ʧʨʝʜʝʣʘʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ: 120 

ʤ (11/5 ʄʙʠʪ/ʩ), 460 ʤ (1/0,5 

ʄʙʠʪ/ʩ) 

2,4 (2,4-2,4835) ʇʦʷʚʠʣʩʷ ʚ 1999 ʛ. 

http://ru.wikipedia.org/wiki/IEEE_802.11n
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802.11g 

ɺ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ: 30 ʤ 

(54/25 ʄʙʠʪ/ʩ), 91 ʤ (1/0,5 

ʄʙʠʪ/ʩ).  

ɺ ʦʪʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ 

ʧʨʝʜʝʣʘʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ: 120 

ʤ (54/25 ʄʙʠʪ/ʩ), 460 ʤ (1/0,5 

ʄʙʠʪ/ʩ) 

2,4(2,4-2,4835) 

ʇʦʷʚʠʣʩʷ ʚ 2003 ʛ. 

ʀʤʝʥʥʦ ʵʪʦʪ ʩʪʘʥʜʘʨʪ 

ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʦʚʨʝʤʝʥʥʳʭ IP-

ʚʠʜʝʦʢʘʤʝʨ 

802.11ʘ 

ɺ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ: 12ʤ 

(54/25 ʄʙʠʪ/ʩ), 91 ʤ (6/3 ʄʙʠʪ/ʩ).  

ɺ ʦʪʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ 

ʧʨʝʜʝʣʘʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ: 30 ʤ 

(54/25 ʄʙʠʪ/ʩ), 305 ʤ (6/3 

ʄʙʠʪ/ʩ) 

5(5,15-5,350 ʠ 

5,725-5,825) 

ʇʦʷʚʠʣʩʷ ʚ 1999 ʛ. ʚ 

ʈʦʩʩʠʠ. ʆʙʦʨʫʜʦʚʘʥʠʝ, 

ʨʘʙʦʪʘʶʱʝʝ ʚ ʵʪʦʤ 

ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ 

ʨʘʟʨʝʰʝʥʦ, ʧʦʩʢʦʣʴʢʫ 

ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ 

ʩʚʦʠʭ ʮʝʣʝʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʩʣʫʞʙʳ 

802.11n 200+/100 ʄʙʠʪ/ʩ 2,4 ʠʣʠ 5 ɻɻʮ 2009 ʛ. 

 

1.2.3 ʉʪʘʥʜʘʨʪʳ ʩʝʪʝʡ 802.11b/g/n 

1.2.3.1 ʆʨʠʛʠʥʘʣʴʥʳʡ 802.11 MAC 

ʀʩʭʦʜʥʳʡ ʩʪʘʥʜʘʨʪ 802.11 ʦʧʨʝʜʝʣʷʝʪ ʜʚʘ ʤʝʪʦʜʘ ʧʝʨʝʜʘʯʠ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

¶ ʊʝʭʥʦʣʦʛʠʷ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʧʫʪʝʤ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ (FHSS) 

ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ. 

¶ ʊʝʭʥʦʣʦʛʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (DSSS) ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ. 

ʆʙʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʘʶʪ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ, ʚ ʢʦʪʦʨʦʤ ʚʳʜʝʣʝʥʘ ʧʦʣʦʩʘ ʰʠʨʠʥʦʡ 

82 ʄɻʮ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʥʘʫʯʥʦʛʦ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ISM).  

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʩʦ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘʩʪʦʪʳ (FHSS) 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ FHSS ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 1 ʠ 2 ʄʙʠʪ/ʩ. ʂʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ, ʫʩʪʨʦʡʩʪʚʘ FHSS ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʢʘʯʢʦʦʙʨʘʟʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʯʘʩʪʦʪʳ ʧʦ 

ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʝ. ʋʩʪʨʦʡʩʪʚʘ FHSS ʜʝʣʷʪ ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʠʭ ʨʘʙʦʪʳ 

ʧʦʣʦʩʫ ʯʘʩʪʦʪ ʦʪ 2,402 ʜʦ 2,480 ɻɻʮ ʥʘ 79 ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʢʘʥʘʣʦʚ. ʐʠʨʠʥʘ ʢʘʞʜʦʛʦ ʠʟ 

79 ʢʘʥʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 1 ʄɻʮ, ʧʦʵʪʦʤʫ ʙʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ FHSS ʠʩʧʦʣʴʟʫʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʠʤʚʦʣʦʚ, 1 ʄɻʮ, ʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʫʶ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʩʪʨʦʡʢʠ ʩ ʢʘʥʘʣʘ ʥʘ ʢʘʥʘʣ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʯʘʩʪʦʪʘ 

ʧʝʨʝʩʢʦʢʦʚ ʥʝ ʤʝʥʝʝ 2,5 ʨʘʟ ʚ ʩʝʢʫʥʜʫ ʢʘʢ ʤʠʥʠʤʫʤ ʤʝʞʜʫ 6-ʶ (6 ʄɻʮ) ʢʘʥʘʣʘʤʠ. ʏʪʦʙʳ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʯʠʩʣʦ ʢʦʣʣʠʟʠʡ ʤʝʞʜʫ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ ʟʦʥʘʤʠ ʧʦʢʨʳʪʠʷ, ʚʦʟʤʦʞʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʩʢʦʢʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʙʠʪʳ ʥʘ ʪʨʠ ʥʘʙʦʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, 

ʜʣʠʥʘ ʢʦʪʦʨʳʭ 26  

ʇʦ ʩʫʪʠ, ʩʭʝʤʘ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʪʦʨʦʧʣʠʚʳʡ ʧʝʨʝʭʦʜ 

ʩ ʦʜʥʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʢʘʥʘʣʘ ʥʘ ʜʨʫʛʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʩʢʘʯʢʘ ʧʦʢʨʳʚʘʝʪʩʷ 

ʧʦʣʦʩʘ ʯʘʩʪʦʪ, ʨʘʚʥʘʷ ʢʘʢ ʤʠʥʠʤʫʤ 6 ʄɻʮ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚ ʤʥʦʛʦʩʦʪʦʚʳʭ ʩʝʪʷʭ 

ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʣʣʠʟʠʡ 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʫʶ ʤʦʜʫʣʷʮʠʶ DSSS ʩ  

ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɺ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ 802.11 ʦʛʦʚʦʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʜʨʫʛʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ð ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ 
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ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (DSSS). ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚ ʩʪʘʥʜʘʨʪʝ 802.11 ʨʘʟʨʘʙʦʪʢʠ 1997 

ʛʦʜʘ, ʪʝʭʥʦʣʦʛʠʷ DSSS ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 1 ʠ 2 ʄʙʠʪ/ʩ. ɺ 1997 ʛʦʜʫ ʨʘʙʦʯʘʷ 

ʛʨʫʧʧʘ ʨʘʪʠʬʠʮʠʨʦʚʘʣʘ ʩʪʘʥʜʘʨʪ 802.11b, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 5,5 

ʠ 11 ʄʙʠʪ/ʩ. ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ DSSS ʩʪʘʥʜʘʨʪʘ 802.11b ʩʦʚʤʝʩʪʠʤ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

WLAN ʩʪʘʥʜʘʨʪʘ 802.11. ʇʦʜʫʨʦʚʝʥʴ PLCP ʪʝʭʥʦʣʦʛʠʠ DSSS ʩʪʘʥʜʘʨʪʘ 802.11b ʪʘʢʦʡ ʞʝ, ʢʘʢ 

ʠ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.11, ʣʠʰʴ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʧʮʠʦʥʘʣʴʥʳʤʠ ʢʦʨʦʪʢʠʤʠ ʧʨʝʘʤʙʫʣʦʡ ʠ 

ʟʘʛʦʣʦʚʢʦʤ. 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ DSSS ʠʩʧʦʣʴʟʫʶʪ ʢʘʥʘʣʳ ʰʠʨʠʥʦʡ 22 ʄɻʮ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʤʥʦʛʠʝ WLAN ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʦʥʝ ʧʦʢʨʳʪʠʷ. ʂʘʥʘʣʳ ʰʠʨʠʥʦʡ 22 

ʄɻʮ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʚ ʜʠʘʧʘʟʦʥʝ 2,4ð2,483 ɻɻʮ ʪʨʠ ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʢʘʥʘʣʘ 

ʧʝʨʝʜʘʯʠ.  

 

ʊʝʭʥʦʣʦʛʠʷ DSSS ʩʪʘʥʜʘʨʪʘ 802.11 

ɸʥʘʣʦʛʠʯʥʦ ʧʦʜʫʨʦʚʥʶ PLCP, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʚ ʪʝʭʥʦʣʦʛʠʠ FHSS, ʧʦʜʫʨʦʚʝʥʴ PLCP 

ʪʝʭʥʦʣʦʛʠʠ DSSS ʩʪʘʥʜʘʨʪʘ 802.11 ʜʦʙʘʚʣʷʝʪ ʜʚʘ ʧʦʣʷ ʚʦ ʬʨʝʡʤ MAC, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ 

PPDU: ʧʨʝʘʤʙʫʣʫ PLCP ʠ ʟʘʛʦʣʦʚʦʢ PLCP.  

ʇʦʜʫʨʦʚʝʥʴ PLCP ʧʨʝʦʙʨʘʟʫʝʪ ʬʨʝʡʤ ʚ ʧʦʪʦʢ ʙʠʪʦʚ ʠ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʥʘ ʧʦʜʫʨʦʚʝʥʴ 

PMD. ɺʝʩʴ PPDU ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʨʦʮʝʩʩ ʩʢʨʝʤʙʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʨʘʥʜʦʤʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

ʉʢʨʝʤʙʣʠʨʦʚʘʥʥʘʷ ʧʨʝʘʤʙʫʣʘ PLCP ʚʩʝʛʜʘ ʧʝʨʝʜʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʄʙʠʪ/ʩ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʩʢʨʝʤʙʣʠʨʦʚʘʥʥʳʡ ʬʨʝʡʤ MPDU ʧʝʨʝʜʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʫʢʘʟʘʥʥʦʡ ʚ ʧʦʜʧʦʣʝ Signal. 

ʇʦʜʫʨʦʚʝʥʴ PMD ʤʦʜʫʣʠʨʫʝʪ ʦʪʙʝʣʝʥʥʳʡ ʧʦʪʦʢ ʙʠʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʤʦʜʫʣʷʮʠʠ. 

¶ ɼʚʦʠʯʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ (differential binary phase shift keying, 

DBPSK) ʜʣʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 1 ʄʙʠʪ/ʩ. 

¶ ʂʚʘʜʨʘʪʫʨʥʘʷ ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ (quadrature phase shift key, QPSK) ʜʣʷ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ 2 ʄʙʠʪ/ʩ. 

ʊʝʭʥʦʣʦʛʠʠ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʤʦʜʫʣʷʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʛʥʘʣ, ʩʧʝʢʪʨ ʢʦʪʦʨʦʛʦ ʥʘʤʥʦʛʦ ʰʠʨʝ ʪʦʛʦ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʧʝʨʝʜʘʝʪʩʷ ʦʥʘ ʩ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʴʶ. ʂʘʞʜʳʡ ʙʠʪ 

ʟʘʤʝʥʷʝʪʩʷ ʠʣʠ ʨʘʩʰʠʨʷʝʪʩʷ ʢʦʜʦʤ, ʨʘʩʰʠʨʷʶʱʠʤ ʧʦʣʦʩʫ ʯʘʩʪʦʪ. ɺʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ 

ʢʦʜʠʨʦʚʘʥʠʶ (ʧʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘʮʠʷ ʟʘʤʝʥʷʝʪʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʙʠʪʦʚ) ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠ ʤʘʣʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʩʠʛʥʘʣ/ʰʫʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʠʣʠ ʧʦʤʝʭʘʤʠ, ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʴʶ ʧʝʨʝʜʘʪʯʠʢʘ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ DSSS ʧʝʨʝʜʘʥʥʳʡ ʩʠʛʥʘʣ, ʧʦ ʩʫʪʠ, ʫʩʠʣʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʩʰʠʨʷʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʧʨʠʝʤʥʠʢʦʤ. 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʪʠʧʘ DSSS ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ ʢʦʜʠʨʫʶʪ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʷ 

ʧʦʪʦʢ ʜʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʄʙʠʪ/ʩ ʩ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʧʨʝʦʙʨʘʟʫʷ ʝʛʦ ʚ 11-ʤʝʛʘʛʝʨʮʝʚʳʡ 

ʧʦʪʦʢ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʠʛʥʘʣʦʚ, ʠʣʠ ʯʠʧʦʚ (chip). ʈʘʩʰʠʨʷʶʱʘʷ ʩʧʝʢʪʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (ʝʝ 

ʝʱʝ ʥʘʟʳʚʘʶʪ ʨʘʩʱʝʧʣʷʶʱʝʡ (chipping) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ɹʘʨʢʝʨʘ), ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ ʙʠʪʳ ʜʘʥʥʳʭ ʚ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʠʛʥʘʣʳ, ʠʤʝʝʪ ʜʣʠʥʫ 11 ʙʠʪ. ɺ 

ʩʣʫʯʘʝ ʨʘʙʦʪʳ ʥʘ ʩʢʦʨʦʩʪʠ 1 ʠ 2 ʄʙʠʪ/ʩ ʦʜʠʥ ʙʠʪ ʜʘʥʥʳʭ "ʨʘʩʰʠʨʷʝʪʩʷ" ʜʦ 11 (ʜʚʦʠʯʥʘʷ 1 

ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʷ 11111111111, ʘ ʜʚʦʠʯʥʳʡ 0 ð ʜʦ ʟʥʘʯʝʥʠʷ 00000000000). 

"ʈʘʩʰʠʨʝʥʥʳʝ" ʙʠʪʳ ʜʘʥʥʳʭ ʟʘʪʝʤ ʧʦʜʘʶʪʩʷ ʥʘ ʩʭʝʤʫ "ʀʃʀ" ʣʠʙʦ "ʠʩʢʣʶʯʘʶʱʝʝ ʀʃʀ" 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʩʰʠʨʷʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, ʧʦʣʫʯʠʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʠʧʳ 

ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʩʠʤʚʦʣʳ ʠ ʤʦʜʫʣʠʨʫʶʪʩʷ.  

11-ʯʠʧʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʠʥ ʙʠʪ ʜʘʥʥʳʭ. ʇʨʝʜʧʦʣʦʞʠʤ,  ʥʘʧʨʠʤʝʨ,  

ʯʪʦ  ʨʘʩʱʝʧʣʝʥʥʘʷ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ  ʧʝʨʝʜʘʝʪʩʷ  ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʨʝʜʫ. ɺ ʭʦʜʝ 

ʧʝʨʝʜʘʯʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʘʭ ʥʘ ʩʠʛʥʘʣ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʧʦʤʝʭʠ. ʇʦʩʢʦʣʴʢʫ 

ʧʝʨʝʜʘʪʯʠʢ ʨʘʩʰʠʨʠʣ ʩʧʝʢʪʨ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʦ 22 ʄɻʮ, ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʯʠʧʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʢʘʞʫʪʩʷ ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʠʭ ʚʣʠʷʥʠʶ. ʇʨʠʝʤʥʠʢ ʩʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 



 

104 

 

 

ʠʩʭʦʜʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʯʠʧʘʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʜʘʥʥʦʤʫ 

ʧʨʦʮʝʩʩʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʘʢʦʚʦʡ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʯʘʩʪʴ ʜʘʥʥʳʭ ʠʟ-ʟʘ ʧʦʤʝʭ ʙʫʜʝʪ ʧʦʪʝʨʷʥʘ, ʠ ʧʦʪʨʝʙʫʝʪʩʷ ʧʦʚʪʦʨʥʘʷ ʠʭ ʧʝʨʝʜʘʯʘ. ʇʨʠ 

ʨʘʩʰʠʨʝʥʠʠ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʩʝ ʯʘʩʪʦʪʳ ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʘ ʠ ʩʥʠʞʝʥʠʷ ʟʘʜʝʨʞʝʢ.  

 

1.2.3.2 IEEE 802.11b 

ʉʪʘʥʜʘʨʪ 802.11b, ʧʦʷʚʠʚʰʠʡʩʷ ʚ 1999 ʛʦʜʫ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʣ ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ DSSS (HR-DSSS), ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ 

ʣʦʢʘʣʴʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ ISM-ʜʠʘʧʘʟʦʥʘ 2,4 ɻɻʮ ʚʧʣʦʪʴ ʜʦ 5,5 ʠ 11 ʄʙʠʪ/ʩ. ʇʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʢʦʜʦʚ (complementary code 

keying, CCK) ʠʣʠ ʪʝʭʥʦʣʦʛʠʷ ʜʚʦʠʯʥʦʛʦ ʧʘʢʝʪʥʦʛʦ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ (packet binary 

convolutional coding, PBCC). ɺ ʪʝʭʥʦʣʦʛʠʠ HR-DSSS ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘ ʞʝ ʩʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʘʥʘʣʦʚ, ʯʪʦ ʠ ʚ ʪʝʭʥʦʣʦʛʠʠ DSSS, ð ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʰʠʨʠʥʦʡ 22 ʄɻʮ, 11 ʢʘʥʘʣʦʚ, 3 

ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ, ISM-ʜʠʘʧʘʟʦʥ 2,4 ɻɻʮ.  

 

ʄʦʜʫʣʷʮʠʷ ʉʉʂ ʥʘ ʧʦʜʫʨʦʚʥʝ PMD ʩʪʘʥʜʘʨʪʘ 802.11b 

ʍʦʪʷ ʤʝʭʘʥʠʟʤ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 5,5 ʠ 11 

ʄʙʠʪ/ʩ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉʉʂ, ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʪʦʜʘʤ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʢʦʨʦʩʪʝʡ 1 ʠ 2 

ʄʙʠʪ/ʩ, ʦʥ ʧʦ-ʩʚʦʝʤʫ ʫʥʠʢʘʣʝʥ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʨʘʩʰʠʨʝʥʠʷ, ʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʫʣʷʮʠʠ ʉʉʂ ʨʘʩʰʠʨʷʶʱʠʡ ʢʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʜ ʠʟ 8 ʢʦʤʧʣʝʢʩʥʳʭ 

ʯʠʧʦʚ (complex chip), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 1 ʠ 2 ʄʙʠʪ/ʩ ʧʨʠʤʝʥʷʝʪʩʷ 11-

ʨʘʟʨʷʜʥʳʡ ʢʦʜ. 8-ʯʠʧʦʚʳʡ ʢʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʣʠ 4, ʠʣʠ 8 ʙʠʪʘʤʠ ð ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʯʠʧʦʚ ʩʦʩʪʘʚʣʷʝʪ 11 ʄʯʠʧ/ʩ, ʪ.ʝ. ʧʨʠ 8 

ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʧʘʭ ʥʘ ʩʠʤʚʦʣ ʠ 4 ʠʣʠ 8 ʙʠʪʦʚ ʥʘ ʩʠʤʚʦʣ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 5,5 ʠ 11 ʄʙʠʪ/ʩ. 

ʊʝʭʥʦʣʦʛʠʷ ʜʚʦʠʯʥʦʛʦ ʧʘʢʝʪʥʦʛʦ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ (PBSS) 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʩʪʘʥʜʘʨʪ HR-DSSS ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʞʝ ʦʧʮʠʦʥʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ 

ʤʦʜʫʣʷʮʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 5,5 ʠ 11 ʄʙʠʪ/ʩ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʦʪʣʠʯʘʝʪʩʷ ʢʘʢ 

ʦʪ ʉʉʂ, ʪʘʢ ʠ ʦʪ DSSS ʩʪʘʥʜʘʨʪʘ 802.11. ɺʥʘʯʘʣʝ ʩʢʨʝʤʙʣʠʨʦʚʘʥʥʳʝ ʙʠʪʳ PSDU ʧʝʨʝʜʘʶʪʩʷ 

ʥʘ ʜʚʦʠʯʥʳʡ ʩʚʝʨʪʦʯʥʳʡ ʢʦʜʝʨ, ʨʘʙʦʪʘʶʱʠʡ ʩ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʝʧʝʥʴʶ ʢʦʜʠʨʦʚʘʥʠʷ 1/2. 

ʆʩʦʙʳʡ ʧʦʣʫʩʢʦʨʦʩʪʥʦʡ ʢʦʜʝʨ (particular half-rate encoder) ʠʤʝʝʪ ʰʝʩʪʴ ʣʠʥʠʡ ʟʘʜʝʨʞʢʠ 

(delay), ʠʣʠ ʟʘʧʦʤʠʥʘʶʱʠʭ ʷʯʝʝʢ, ʠ ʚʳʜʘʝʪ 2 ʙʠʪʘ ʥʘ ʢʘʞʜʳʡ ʚʭʦʜʥʦʡ. ʇʦʩʢʦʣʴʢʫ ʩʪʘʥʜʘʨʪ 

802.11 ʨʘʩʩʯʠʪʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʨʝʡʤʦʚ ʠ ʩʚʝʨʪʦʯʥʳʝ ʢʦʜʝʨʳ ʠʤʝʶʪ ʧʘʤʷʪʴ, ʚʩʝ 

ʵʣʝʤʝʥʪʳ ʟʘʜʝʨʞʢʠ ʦʙʥʫʣʷʶʪʩʷ ʩ ʥʘʯʘʣʦʤ ʬʨʝʡʤʘ, ʘ ʚ ʝʛʦ ʢʦʥʝʮ ʜʦʙʘʚʣʷʝʪʩʷ ʦʜʠʥ ʦʢʪʝʪ 

ʥʫʣʝʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʜʠʥʘʢʦʚʫʶ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʜʣʷ ʚʩʝʭ ʙʠʪʦʚ. ʕʪʦʪ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʦʢʪʝʪ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʥʳ ʩʣʝʛʢʘ ʦʪʣʠʯʘʶʪʩʷ ʜʣʷ ʉʉʂ ʠ 

PLCP. ɿʘʪʝʤ ʟʘʢʦʜʠʨʦʚʘʥʥʳʡ ʧʦʪʦʢ ʙʠʪ ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʠʤʚʦʣʦʚ 

(symbol mapper) BPSK, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 5,5 ʄʙʠʪ/ʩ, ʠʣʠ ʯʝʨʝʟ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʠʤʚʦʣʦʚ QPSʂ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 11 ʄʙʠʪ/ʩ. (ɿʜʝʩʴ 

ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ.) ʆʩʦʙʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʤʚʦʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʦʝ 

ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʟʘʚʠʩʠʪ ʦʪ ʜʚʦʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ, s, ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ 256-ʙʠʪʦʚʦʡ 

ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 

1.2.3.3 IEEE 802.11g 

 ʉʪʘʥʜʘʨʪ IEEE 802.1 lg, ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ ʠʶʥʝ 2003 ʛʦʜʘ, ʦʧʨʝʜʝʣʠʣ ʪʝʭʥʦʣʦʛʠʶ EPR ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʜʦ 54 ʄʙʠʪ/ʩ ʚ ʜʠʘʧʘʟʦʥʝ ISM 2,4 ɻɻʮ; ʦʥ 

ʧʦʟʘʠʤʩʪʚʦʚʘʣ ʤʝʪʦʜʳ OFDM ʩʪʘʥʜʘʨʪʘ 802.11ʘ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʩʪʘʥʜʘʨʪʫ 802.11ʘ 

ʵʪʦʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 802.11b, ʧʦʩʢʦʣʴʢʫ ʫʩʪʨʦʡʩʪʚʘ, 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʫ 802.1 lg, ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ ʟʥʘʯʝʥʠʡ, 

ʤʝʥʴʰʠʭ, ʯʝʤ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʩʪʘʥʜʘʨʪʦʤ 802.11b. ʆʧʨʝʜʝʣʝʥʳ ʪʨʠ ʩʭʝʤʳ ʤʦʜʫʣʷʮʠʠ: 

ERP-OFDM, ERP-PBCC ʠ DSSS-OFDM. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ERP-OFDM ʟʘʜʝʡʩʪʚʫʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʥʝʝ ʤʝʭʘʥʠʟʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 6, 9, 12, 

18, 24, 36, 48, ʠ 54 ʄʙʠʪ/ʩ, ʠʟ ʥʠʭ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʩʪʠ 6, 12 ʠ 24 ʄʙʠʪ/ʩ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʢʦʨʦʩʪʷʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 1, 2, 5,5 ʠ 11 ʄʙʠʪ/ʩ. ʉʪʘʥʜʘʨʪ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ 

ʦʧʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤʳ ʈɺʉʉ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 22 ʠ 33 ʄʙʠʪ/ʩ ʠ ʪʘʢʞʝ ʦʧʮʠʦʥʘʣʴʥʦ 

ʨʝʞʠʤʳ DSSS-OFDM ʩʦ ʩʢʦʨʦʩʪʷʤʠ 6, 9, 12, 18, 24, 36, 48 ʠ 54 ʄʙʠʪ/ʩ.  

 

ʄʦʜʫʣʷʮʠʷ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ 802.11g 

ERP-OFDM 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ERP-OFDM ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʭʘʥʠʟʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʦʨʦʩʪʝʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ 802.11ʘ ʚ ʜʠʘʧʘʟʦʥʝ ISM ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʦʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ DSSS ʠ HR-DSSS. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʤʦʜʫʣʷʮʠʠ OFDM ʩʪʘʥʜʘʨʪʘ 802.11ʘ ʧʦ ʩʭʝʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʜʠʘʧʘʟʦʥʘ 2,4 ɻɻʮ ERP-

OFDM ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʯʪʦ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʝʨʝʜʘʯʠ ʠ ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʩʠʤʚʦʣʦʚ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʤ ʞʝ ʛʝʥʝʨʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʧʮʠʦʥʘʣʴʥʳʤ ʜʣʷ DSSS. ʆʥ ʠʩʧʦʣʴʟʫʝʪ 

ʢʘʥʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 20 ʤʢʩ, ʥʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʜʦ 9 ʤʢʩ, ʝʩʣʠ 

ʚʳʷʩʥʠʪʩʷ, ʯʪʦ ʚ BSS ʥʘʭʦʜʷʪʩʷ ʪʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚʘ ERP. 

 

ERP-PBCC 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ, 22 ʠ 33 ʄʙʠʪ/ʩ, ʪʝʭʥʦʣʦʛʠʷ 

ʜʚʦʠʯʥʦʛʦ ʧʘʢʝʪʥʦʛʦ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ (ʈɺʉʉ) ʠʩʧʦʣʴʟʫʝʪ ʪʦʪ ʞʝ ʤʝʭʘʥʠʟʤ, ʯʪʦ ʠ ʥʘ 

ʤʝʥʴʰʠʭ ʩʢʦʨʦʩʪʷʭ, 5,5 ʠ 11 ʄʙʠʪ/ʩ ʈɺʉʉ, ʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 8-ʈʉʂ ʚʤʝʩʪʦ QPCK ʠ ɺʈʉʂ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ 22 ʄʙʠʪ/ʩ. ʉʢʦʨʦʩʪʴ 33 ʄʙʠʪ/ʩ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʛʝʥʝʨʘʪʦʨʘ ʩ ʯʘʩʪʦʪʦʡ 16,5 ʄɻʮ ʚʤʝʩʪʦ ʛʝʥʝʨʘʪʦʨʘ ʩ ʯʘʩʪʦʪʦʡ 11 ʄɻʮ. 

ɻʣʘʚʥʦʝ, ʯʪʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʘ 802.1 lg, ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ʆʥ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ ʜʦ 54 ʄʙʠʪ/ʩ 

ʩʧʦʩʦʙʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʦʙʨʘʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʦ ʩʪʘʨʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʫ 802.11b. ɽʩʣʠ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʫʩʪʨʦʡ-

ʩʪʚʘ ʩʪʘʥʜʘʨʪʘ 802.11g, ʧʝʨʝʜʘʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʥʘʠʚʳʩʰʝʡ ʚʦʟʤʦʞʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʆʜʥʘʢʦ, 

ʝʩʣʠ ʚ ʥʝʝ ʚʚʦʜʷʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʥʜʘʨʪʘ 802.11b, ʠʥʬʦʨʤʘʮʠʷ ʟʘʛʦʣʦʚʢʦʚ ʜʦʣʞʥʘ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʩʪʘʥʜʘʨʪʘ 802.11b, ʯʪʦʙʳ ʠʭ ʤʦʛʣʠ "ʧʦʥʠʤʘʪʴ" ʵʪʠ ʩʪʘʨʳʝ ʫʩʪ-

ʨʦʡʩʪʚʘ. ʊʘʢʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʚʩʝʭ ʧʝʨʝʜʘʯʘʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʧʨʦʠʩʭʦʜʷʪ ʦʥʠ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʪʘʥʜʘʨʪʘ 802.11g ʠʣʠ 802.11b. ʂʦʥʝʯʥʳʤ ʵʬ-

ʬʝʢʪʦʤ ʦʢʘʟʳʚʘʝʪʩʷ ʦʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ, ʥʦ ʵʪʦ ð ʥʝʙʦʣʴʰʘʷ ʮʝʥʘ ʟʘ 

ʦʙʨʘʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʝʤʫʶ ʩʪʘʥʜʘʨʪʦʤ 802.11g. 

 

1.2.3.4 IEEE 802.11n 

IEEE 802.11n ð ʥʦʚʝʡʰʘʷ ʚʝʨʩʠʷ ʩʪʘʥʜʘʨʪʘ 802.11 ʜʣʷ ʩʝʪʝʡ Wi-Fi. 

ʕʪʦʪ ʩʪʘʥʜʘʨʪ ʙʳʣ ʫʪʚʝʨʞʜʸʥ 11 ʩʝʥʪʷʙʨʷ 2009.  

ʉʪʘʥʜʘʨʪ 802.11n ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʯʝʪʚʝʨʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʪʘʥʜʘʨʪʦʚ 802.11g (ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʦʪʦʨʳʭ ʨʘʚʥʘ 54 

ʄɹʠʪ/ʩ), ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ 802.11n ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 802.11n. 

ʊʝʦʨʝʪʠʯʝʩʢʠ 802.11n ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 480 ʄʙʠʪ/ʩ. 

ʋʩʪʨʦʡʩʪʚʘ 802.11n ʨʘʙʦʪʘʶʪ ʚ ʜʠʘʧʘʟʦʥʘʭ 2,4 - 2,5 ʠʣʠ 5,0 ɻɻʮ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʨʦʡʩʪʚʘ 802.11n ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʪʨʸʭ ʨʝʞʠʤʘʭ: 

http://ru.wikipedia.org/wiki/802.11
http://ru.wikipedia.org/wiki/Wi-Fi
http://ru.wikipedia.org/wiki/802.11g
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¶ ʥʘʩʣʝʜʫʝʤʦʤ (Legacy), ʚ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʫʩʪʨʦʡʩʪʚ 802.11b/g ʠ 

802.11a 

¶ ʩʤʝʰʘʥʥʦʤ (Mixed), ʚ ʢʦʪʦʨʦʤ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ 802.11b/g, 802.11a ʠ 

802.11n 

¶ çʯʠʩʪʦʤè ʨʝʞʠʤʝ ð 802.11n (ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʥʦʡ ʜʘʣʴʥʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʦʙʝʩʧʝʯʠʚʘʝʤʳʤʠ ʩʪʘʥʜʘʨʪʦʤ 802.11n). 

ʏʝʨʥʦʚʫʶ ʚʝʨʩʠʶ ʩʪʘʥʜʘʨʪʘ 802.11n ʧʦʜʜʝʨʞʠʚʘʶʪ ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʝʪʝʚʳʝ 

ʫʩʪʨʦʡʩʪʚʘ. ʀʪʦʛʦʚʘʷ ʚʝʨʩʠʷ ʩʪʘʥʜʘʨʪʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʠʥʷʪʘ 11 ʩʝʥʪʷʙʨʷ 2009 ʛʦʜʘ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʜʦ 600 ʄʙʠʪ/ʩ, ʄʥʦʛʦʢʘʥʘʣʴʥʳʡ ʚʭʦʜ/ʚʳʭʦʜ, ʠʟʚʝʩʪʥʳʡ, ʢʘʢ MIMO ʠ 

ʙʦʣʴʰʝʝ ʧʦʢʨʳʪʠʝ.  

 ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ 

¶ ɼʚʘ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘ 

ʋʩʪʨʦʡʩʪʚʘ ʩʪʘʥʜʘʨʪʘ 802.11n ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʤ ʠʟ ʜʚʫʭ ʜʠʘʧʘʟʦʥʦʚ ð 2,4 ʠʣʠ 5 

ɻɻʮ. ʕʪʦ ʥʘʤʥʦʛʦ ʧʦʚʳʰʘʝʪ ʛʠʙʢʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʧʦʟʚʦʣʷʷ ʦʪʩʪʨʘʠʚʘʪʴʩʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʧʦʤʝʭ. ʇʨʠ ʚʳʙʦʨʝ ʧʦʜʭʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʘʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ 

ʚʠʜʫ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʢʣʠʝʥʪʳ 802.11n ʥʘ ʦʩʥʦʚʝ CardBus ʠ ExpressCard ʧʦʢʘ ʨʘʩʩʯʠʪʘʥʳ 

ʪʦʣʴʢʦ ʥʘ ʜʠʘʧʘʟʦʥ 2,4 ɻɻʮ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʚʩʪʨʘʠʚʘʝʤʳʭ ʘʜʘʧʪʝʨʦʚ ʠ ʧʣʘʪ ʪʠʧʦʨʘʟʤʝʨʘ mini-

PCI ʩʧʦʩʦʙʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʘ. 

¶ ʂʘʥʘʣʳ ʰʠʨʠʥʦʡ 40 MHz 

ʉʧʝʮʠʬʠʢʘʮʠʷ 802.11n ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʭ ʢʘʥʘʣʦʚ 

ʰʠʨʠʥʦʡ 20 ʄɻʮ, ʪʘʢ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ð ʥʘ 40 ʄɻʮ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʇʨʦʝʢʪ ʝʸ ʚʝʨʩʠʠ 2.0 ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʠʤʝʥʷʪʴ 40-ʤʝʛʘʛʝʨʮʦʚʳʝ ʢʘʥʘʣʳ ʪʦʣʴʢʦ ʚ 

ʜʠʘʧʘʟʦʥʝ 5 ɻɻʮ, ʦʜʥʘʢʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʥʦʛʠʭ ʫʩʪʨʦʡʩʪʚ ʪʘʢʦʛʦ ʪʠʧʘ ʧʦʣʫʯʘʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʨʫʯʥʫʶ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʠʭ ʜʘʞʝ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ. 

 

¶ MIMO  

ʂʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʩʪʘʥʜʘʨʪʘ 802.11n ʧʦʜ ʥʘʟʚʘʥʠʝʤ MIMO (Multiple Input, Multiple 

Output ð ʤʥʦʛʦ ʚʭʦʜʦʚ, ʤʥʦʛʦ ʚʳʭʦʜʦʚ) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʥʝʩʢʦʣʴʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ ʧʦ ʦʜʥʦʤʫ ʢʘʥʘʣʫ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʣʫʯʝʚʦʝ ʦʪʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʚʢʫ 

ʢʘʞʜʦʛʦ ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʦʣʫʯʘʪʝʣʶ ʩ ʥʝʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʚʣʠʷʥʠʷ ʧʦʤʝʭ ʠ ʧʦʪʝʨʴ ʜʘʥʥʳʭ. ʀʤʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ 

ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ 802.11n. 

¶ ɸʥʪʝʥʥʳ 

ʏʘʱʝ ʚʩʝʛʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʘʥʪʝʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʮʝʧʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ 

ʧʨʠʸʤʘ ʠʥʬʦʨʤʘʮʠʠ 3 Ĭ 3 ʠʣʠ 2 Ĭ 3, ʦʜʥʘʢʦ ʩʦ ʚʨʝʤʝʥʝʤ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʥʜʘʨʪʘ 802.11n ʩʪʘʥʫʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ. ɺ ʧʨʦʩʪʳʭ ʥʝʜʦʨʦʛʠʭ ʤʦʜʝʣʷʭ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʩʭʝʤʘ ʠʟ 

ʦʜʥʦʡ ʧʝʨʝʜʘʶʱʝʡ ʠ ʜʚʫʭ ʧʨʠʥʠʤʘʶʱʠʭ ʮʝʧʝʡ (ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʘʙʦʥʝʥʪʳ ʧʦʪʨʝʙʣʷʶʪ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ ʜʘʥʥʳʭ, ʯʝʤ ʧʝʨʝʜʘʶʪ), ʪʦʛʜʘ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʤ ʥʫʞʥʘ ʦʯʝʥʴ ʙʦʣʴʰʘʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʩʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ ʩʪʘʨʰʠʝ ʤʦʜʝʣʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʘʥʪʝʥʥ 4 Ĭ 4. 

¶ ʆʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʩʧʝʮʠʬʠʢʘʮʠʠ 802.11n ʧʦʟʘʙʦʪʠʣʠʩʴ ʦ ʪʦʤ, ʯʪʦʙʳ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʝʸ ʙʘʟʝ 

ʩʦʭʨʘʥʷʣʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʪʘʥʜʘʨʪʘ 802.11b ʠʣʠ 802.11g ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ 

ʠ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ 802.11a ð ʚ ʜʠʘʧʘʟʦʥʝ 5 ɻɻʮ. ɺ ʥʦʚʳʭ ʩʝʪʷʭ 802.11n ʝʱʝ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʝʞʥʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʢʣʠʝʥʪʦʚ, ʪʘʢ ʯʪʦ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʃɺʉ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʩʣʝʜʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʠʭ ʧʦʜʜʝʨʞʢʫ. 

 

http://ru.wikipedia.org/wiki/802.11a
http://ru.wikipedia.org/wiki/802.11a
http://ru.wikipedia.org/w/index.php?title=CardBus&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=ExpressCard&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Mini-PCI
http://ru.wikipedia.org/wiki/Mini-PCI
http://ru.wikipedia.org/wiki/MIMO
http://ru.wikipedia.org/wiki/MIMO
http://ru.wikipedia.org/w/index.php?title=802.11b&action=edit&redlink=1
http://ru.wikipedia.org/wiki/802.11g
http://ru.wikipedia.org/wiki/802.11a
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1.3 ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʝʪʠ 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ Wi-Fi ʘʜʘʧʪʝʨʳ ʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ. 

ɸʜʘʧʪʝʨ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʯʝʨʝʟ ʩʣʦʪ ʨʘʩʰʠʨʝʥʠʷ 

PCI, PCMCI, CompactFlash. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʘʜʘʧʪʝʨʳ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʯʝʨʝʟ ʧʦʨʪ USB 2.0. 

Wi-Fi ʘʜʘʧʪʝʨ ʚʳʧʦʣʥʷʝʪ ʪʫ ʞʝ ʬʫʥʢʮʠʶ, ʯʪʦ ʠ ʩʝʪʝʚʘʷ ʢʘʨʪʘ ʚ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. ʆʥ ʩʣʫʞʠʪ 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. ɹʣʘʛʦʜʘʨʷ ʧʣʘʪʬʦʨʤʝ 

Centrino ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʥʦʫʪʙʫʢʠ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʝ ʘʜʘʧʪʝʨʳ Wi-Fi, ʩʦʚʤʝʩʪʠʤʳʝ ʩʦ 

ʤʥʦʛʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. Wi-Fi ʘʜʘʧʪʝʨʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʥʘʙʞʝʥʳ ʠ ʂʇʂ 

(ʢʘʨʤʘʥʥʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ), ʯʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʠʭ ʢ ʙʝʩʧʨʦʚʦʜʥʳʤ 

ʩʝʪʷʤ. 

ʊʦʯʢʘ ʜʦʩʪʫʧʘ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʚʪʦʥʦʤʥʳʡ ʤʦʜʫʣʴ ʩʦ ʚʩʪʨʦʝʥʥʳʤ 

ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʦʤ ʠ ʧʨʠʝʤʥʦ-ʧʝʨʝʜʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

 
 

ʈʠʩ. 1.3.1.  Wi-Fi ʘʜʘʧʪʝʨʳ 

ʏʝʨʝʟ ʪʦʯʢʫ ʜʦʩʪʫʧʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʙʝʩʧʨʦʚʦʜʥʳʤʠ ʘʜʘʧʪʝʨʘʤʠ, ʘ ʪʘʢʞʝ ʩʚʷʟʴ ʩ ʧʨʦʚʦʜʥʳʤ ʩʝʛʤʝʥʪʦʤ ʩʝʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʯʢʘ 

ʜʦʩʪʫʧʘ ʠʛʨʘʝʪ ʨʦʣʴ ʢʦʤʤʫʪʘʪʦʨʘ. 

 
ʈʠʩ. 1.3.2.  ʊʦʯʢʘ ʜʦʩʪʫʧʘ 

1.3.1 ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ 

ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʢʦʨʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʷ 

ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʪʨʘʢʪʫ ʩʚʷʟʠ, ʠʣʠ ʢʘʥʘʣʫ, ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʘʥʘʣʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʩʚʷʟʘʪʴ ʚʦʝʜʠʥʦ. 

¶ ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ - ʩʢʦʨʦʩʪʴ ʚ ʙʠʪʘʭ ʚ ʩʝʢʫʥʜʫ (ʙʠʪ/ʩ), ʩ ʢʦʪʦʨʦʡ ʤʦʛʫʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʜʘʥʥʳʝ;  
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¶ ʐʠʨʠʥʘ ʧʦʣʦʩʳ - ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʦʛʨʘʥʠʯʠʚʘʝʤʘʷ 

ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʧʨʠʨʦʜʦʡ ʧʝʨʝʜʘʶʱʝʡ ʩʨʝʜʳ. ɺʳʨʘʞʘʝʪʩʷ ʚ ʧʝʨʠʦʜʘʭ ʚ ʩʝʢʫʥʜʫ, ʠʣʠ ʛʝʨʮʘʭ 

(ɻʮ);  

¶ ʐʫʤ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ;  

¶ ʋʨʦʚʝʥʴ ʦʰʠʙʦʢ - ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ. ʆʰʠʙʢʦʡ ʩʯʠʪʘʝʪʩʷ ʧʨʠʝʤ 1 ʧʨʠ 

ʧʝʨʝʜʘʥʥʦʤ 0 ʠ ʥʘʦʙʦʨʦʪ. 

 

1.4 ʄʝʪʦʜʳ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʧʦʩʪʨʦʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ - ʵʪʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʜʦʩʪʫʧʘ ʤʥʦʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʨʝʩʫʨʩʫ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ. ʉʫʱʝʩʪʚʫʝʪ 

ʥʝʩʢʦʣʴʢʦ ʙʘʟʦʚʳʭ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ (ʠʭ ʝʱʝ ʥʘʟʳʚʘʶʪ ʤʝʪʦʜʘʤʠ ʫʧʣʦʪʥʝʥʠʷ ʠʣʠ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ), ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷ, ʯʘʩʪʦʪʘ ʠ ʢʦʜ. ɿʘʜʘʯʘ ʫʧʣʦʪʥʝʥʠʷ - ʚʳʜʝʣʠʪʴ ʢʘʞʜʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷ, ʯʘʩʪʦʪʫ ʠ/ʠʣʠ ʢʦʜ ʩ ʤʠʥʠʤʫʤʦʤ ʚʟʘʠʤʥʳʭ ʧʦʤʝʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʜʘʶʱʝʡ ʩʨʝʜʳ. 

¶ ʋʧʣʦʪʥʝʥʠʝ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

ʆʩʥʦʚʘʥʦ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʩʠʛʥʘʣʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʛʜʘ ʧʝʨʝʜʘʪʯʠʢ ʧʦʩʳʣʘʝʪ ʩʠʛʥʘʣ, 

ʠʩʧʦʣʴʟʫʷ ʢʦʜ c, ʚʨʝʤʷ t ʠ ʯʘʩʪʦʪʫ f ʦʙʣʘʩʪʠ si. To ʝʩʪʴ ʢʘʞʜʦʝ ʙʝʩʧʨʦʚʦʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʤʦʞʝʪ ʚʝʩʪʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʚ ʛʨʘʥʠʮʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʟʘʧʨʝʱʝʥʦ ʧʝʨʝʜʘʚʘʪʴ ʩʚʦʠ ʩʦʦʙʱʝʥʠʷ. 

ʂ ʧʨʠʤʝʨʫ, ʝʩʣʠ ʨʘʜʠʦʩʪʘʥʮʠʷ ʚʝʱʘʝʪ ʥʘ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʝ ʥʘ ʟʘʢʨʝʧʣʝʥʥʦʡ ʟʘ 

ʥʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʢʘʢʘʷ-ʣʠʙʦ ʜʨʫʛʘʷ ʩʪʘʥʮʠʷ ʚ ʵʪʦʡ ʞʝ ʤʝʩʪʥʦʩʪʠ ʪʘʢʞʝ ʥʘʯʥʝʪ ʚʝʱʘʪʴ ʥʘ ʪʦʡ 

ʞʝ ʯʘʩʪʦʪʝ, ʩʣʫʰʘʪʝʣʠ ʨʘʜʠʦʧʝʨʝʜʘʯ ʥʝ ʩʤʦʛʫʪ ʧʦʣʫʯʠʪʴ "ʯʠʩʪʳʡ" ʩʠʛʥʘʣ ʥʠ ʦʪ ʦʜʥʦʡ ʠʟ ʵʪʠʭ 

ʩʪʘʥʮʠʡ. ɼʨʫʛʦʝ ʜʝʣʦ, ʝʩʣʠ ʨʘʜʠʦʩʪʘʥʮʠʠ ʨʘʙʦʪʘʶʪ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ. 

ʀʩʢʘʞʝʥʠʡ ʩʠʛʥʘʣʦʚ ʢʘʞʜʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʥʝ ʙʫʜʝʪ ʚ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʘʣʴʥʦʩʪʴʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʵʪʠʭ ʩʪʘʥʮʠʡ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʠʭ ʥʘʣʦʞʝʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʍʘʨʘʢʪʝʨʥʳʡ ʧʨʠʤʝʨ - ʩʠʩʪʝʤʳ ʩʦʪʦʚʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ. 

 

¶ ʋʧʣʦʪʥʝʥʠʝ ʩ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ (Frequency Division Multiplexing - FDM) 

ʂʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʝ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʝʩʢʦʣʴʢʦ 

ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʚʝʩʪʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʥʘ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. 

 
 

ʈʠʩ. 1.4.1.  ʇʨʠʥʮʠʧ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ 
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ʅʘʛʣʷʜʥʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʩʭʝʤʳ ʯʘʩʪʦʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ - ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʦʜʥʦʤ 

ʛʦʨʦʜʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʜʠʦʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ. ɼʣʷ ʥʘʜʝʞʥʦʡ ʦʪʩʪʨʦʡʢʠ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠʭ ʨʘʙʦʯʠʝ ʯʘʩʪʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʟʘʱʠʪʥʳʤ ʯʘʩʪʦʪʥʳʤ ʠʥʪʝʨʚʘʣʦʤ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ. 

ʕʪʘ ʩʭʝʤʘ, ʭʦʪʷ ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʩʘʤʘ ʧʦ ʩʝʙʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʧʨʘʚʜʘʥʥʦʤʫ ʨʘʩʪʦʯʠʪʝʣʴʩʪʚʫ ʦʙʳʯʥʦ ʩʢʫʜʥʳʭ 

ʯʘʩʪʦʪʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ ʚʳʜʝʣʝʥʠʷ ʩʚʦʝʡ ʯʘʩʪʦʪʳ ʜʣʷ ʢʘʞʜʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. 

 

¶ ʋʧʣʦʪʥʝʥʠʝ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ (Time Division Multiplexing - TDM)  

ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʠʜʝʪ ʧʦ ʚʨʝʤʝʥʠ, ʪ. ʝ. ʢʘʞʜʳʡ ʧʝʨʝʜʘʪʯʠʢ 

ʪʨʘʥʩʣʠʨʫʝʪ ʩʠʛʥʘʣ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʯʘʩʪʦʪʝ  f ʦʙʣʘʩʪʠ s, ʥʦ ʚ ʨʘʟʣʠʯʥʳʝ ʧʨʦʤʝʞʫʪʢʠ 

ʚʨʝʤʝʥʠ ti (ʢʘʢ ʧʨʘʚʠʣʦ, ʮʠʢʣʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ) ʧʨʠ ʩʪʨʦʛʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ. 

ʇʦʜʦʙʥʘʷ ʩʭʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʘ, ʪʘʢ ʢʘʢ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʤʦʛʫʪ ʜʠʥʘʤʠʯʥʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʝʪʠ. ʋʩʪʨʦʡʩʪʚʘʤ ʩ ʙʦʣʴʰʠʤ ʪʨʘʬʠʢʦʤ 

ʥʘʟʥʘʯʘʶʪʩʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʯʝʤ ʫʩʪʨʦʡʩʪʚʘʤ ʩ ʤʝʥʴʰʠʤ ʦʙʲʝʤʦʤ ʪʨʘʬʠʢʘ. 

ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʩʠʩʪʝʤ ʩ ʚʨʝʤʝʥʥʳʤ ʫʧʣʦʪʥʝʥʠʝʤ - ʵʪʦ ʤʛʥʦʚʝʥʥʘʷ ʧʦʪʝʨʷ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʩʨʳʚʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚ ʢʘʥʘʣʝ, ʥʘʧʨʠʤʝʨ ʠʟ-ʟʘ ʩʠʣʴʥʳʭ ʧʦʤʝʭ, ʩʣʫʯʘʡʥʳʭ 

ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ. ʆʜʥʘʢʦ ʫʩʧʝʰʥʳʡ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʟʥʘʤʝʥʠʪʳʭ TDM-ʩʠʩʪʝʤ, 

ʢʘʢ ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʥʳʝ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ GSM, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʤʝʭʘʥʠʟʤʘ ʚʨʝʤʝʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. 

 

 
 

ʈʠʩ. 1.4.2.  ʇʨʠʥʮʠʧ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ 

¶ ʋʧʣʦʪʥʝʥʠʝ ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ (Code Division Multiplexing - CDM) 

ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʚʩʝ ʧʝʨʝʜʘʪʯʠʢʠ ʪʨʘʥʩʣʠʨʫʶʪ ʩʠʛʥʘʣʳ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʯʘʩʪʦʪʝ f, ʚ 

ʦʙʣʘʩʪʠ s ʠ ʚʦ ʚʨʝʤʷ t, ʥʦ ʩ ʨʘʟʥʳʤʠ ʢʦʜʘʤʠ Ci. 

ʀʤʝʥʝʤ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ CDM ʤʝʭʘʥʠʟʤʝ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ (CDMA - CDM Access) ʜʘʞʝ 

ʥʘʟʚʘʥ ʩʪʘʥʜʘʨʪ ʩʦʪʦʚʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ IS-95a, ʘ ʪʘʢʞʝ ʨʷʜ ʩʪʘʥʜʘʨʪʦʚ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ 

ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ (cdma2000, WCDMA ʠ ʜʨ.). 

ɺ ʩʭʝʤʝ CDM ʢʘʞʜʳʡ ʧʝʨʝʜʘʪʯʠʢ ʟʘʤʝʥʷʝʪ ʢʘʞʜʳʡ ʙʠʪ ʠʩʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʥʘ 

CDM-ʩʠʤʚʦʣ - ʢʦʜʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʣʠʥʦʡ ʚ 11, 16, 32, 64 ʠ ʪ. ʧ. ʙʠʪ (ʠʭ ʥʘʟʳʚʘʶʪ 

ʯʠʧʘʤʠ). ʂʦʜʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʥʠʢʘʣʴʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʝʩʣʠ 
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ʜʣʷ ʟʘʤʝʥʳ "1" ʚ ʠʩʭʦʜʥʦʤ ʧʦʪʦʢʝ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʠʡ CDM-ʢʦʜ, ʪʦ ʜʣʷ ʟʘʤʝʥʳ "0" 

ʧʨʠʤʝʥʷʶʪ ʪʦʪ ʞʝ ʢʦʜ, ʥʦ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ. 

ʇʨʠʝʤʥʠʢ ʟʥʘʝʪ CDM-ʢʦʜ ʧʝʨʝʜʘʪʯʠʢʘ, ʩʠʛʥʘʣʳ ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ ʚʦʩʧʨʠʥʠʤʘʪʴ. ʆʥ 

ʧʦʩʪʦʷʥʥʦ ʧʨʠʥʠʤʘʝʪ ʚʩʝ ʩʠʛʥʘʣʳ ʠ ʦʮʠʬʨʦʚʳʚʘʝʪ ʠʭ. ɿʘʪʝʤ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ 

(ʢʦʨʨʝʣʷʪʦʨʝ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʝʨʘʮʠʷ ʩʚʝʨʪʢʠ (ʫʤʥʦʞʝʥʠʷ ʩ ʥʘʢʦʧʣʝʥʠʝʤ) ʚʭʦʜʥʦʛʦ 

ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʩ ʠʟʚʝʩʪʥʳʤ ʝʤʫ CDM-ʢʦʜʦʤ ʠ ʝʛʦ ʠʥʚʝʨʩʠʝʡ. ɺ ʥʝʩʢʦʣʴʢʦ 

ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ ʵʪʦ ʚʳʛʣʷʜʠʪ ʢʘʢ ʦʧʝʨʘʮʠʷ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʘ ʚʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ ʠ ʚʝʢʪʦʨʘ ʩ CDM-ʢʦʜʦʤ. ɽʩʣʠ ʩʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʢʦʨʨʝʣʷʪʦʨʘ ʧʨʝʚʳʰʘʝʪ ʥʝʢʠʡ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʦʨʦʛʦʚʳʡ ʫʨʦʚʝʥʴ, ʧʨʠʝʤʥʠʢ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʨʠʥʷʣ 1 ʠʣʠ 0. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʝʤʘ ʧʝʨʝʜʘʪʯʠʢ ʤʦʞʝʪ ʧʦʚʪʦʨʷʪʴ ʧʦʩʳʣʢʫ ʢʘʞʜʦʛʦ ʙʠʪʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʇʨʠ 

ʵʪʦʤ ʩʠʛʥʘʣʳ ʜʨʫʛʠʭ ʧʝʨʝʜʘʪʯʠʢʦʚ ʩ ʜʨʫʛʠʤʠ CDM-ʢʦʜʘʤʠ ʧʨʠʝʤʥʠʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʘʢ 

ʘʜʜʠʪʠʚʥʳʡ ʰʫʤ. ɹʦʣʝʝ ʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ (ʢʘʞʜʳʡ ʙʠʪ ʟʘʤʝʥʷʝʪʩʷ 

ʜʝʩʷʪʢʘʤʠ ʯʠʧʦʚ), ʤʦʱʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʰʫʤʘ. ʉʭʦʜʩʪʚʘ CDM-ʩʠʛʥʘʣʦʚ ʩʦ ʩʣʫʯʘʡʥʳʤ (ʛʘʫʩʩʦʚʳʤ) ʰʫʤʦʤ ʜʦʙʠʚʘʶʪʩʷ, 

ʠʩʧʦʣʴʟʫʷ CDM-ʢʦʜʳ, ʧʦʨʦʞʜʝʥʥʳʝ ʛʝʥʝʨʘʪʦʨʦʤ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʤʝʪʦʜ ʝʱʝ ʥʘʟʳʚʘʶʪ ʤʝʪʦʜʦʤ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (DSSS - Direct Sequence Spread Spectrum); ʦ ʨʘʩʰʠʨʝʥʠʠ ʩʧʝʢʪʨʘ 

ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʥʠʞʝ. 

ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʘʷ ʩʪʦʨʦʥʘ ʜʘʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʥʦʡ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʩʢʨʳʪʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: ʥʝ ʟʥʘʷ ʢʦʜʘ, ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʠʛʥʘʣ, ʘ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ - ʠ ʦʙʥʘʨʫʞʠʪʴ ʝʛʦ ʧʨʠʩʫʪʩʪʚʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʜʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʩʨʘʚʥʝʥʥʦ 

ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʘʩʪʦʪʥʦʡ ʩʭʝʤʦʡ ʫʧʣʦʪʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʦʩʦʙʳʭ 

ʧʨʦʙʣʝʤ ʧʨʠʩʚʘʠʚʘʪʴ ʢʘʞʜʦʤʫ ʧʝʨʝʜʘʪʯʠʢʫ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʦʜ. ʆʩʥʦʚʥʦʡ ʞʝ 

ʧʨʦʙʣʝʤʦʡ ʢʦʜʦʚʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʣʘʩʴ ʩʣʦʞʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʝʤʥʠʢʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʝʨʝʜʘʪʯʠʢʘ ʠ 

ʧʨʠʝʤʥʠʢʘ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʧʘʢʝʪʘ. 

 

¶ ʄʝʭʘʥʠʟʤ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ 
(Orthogonal Frequency Division Multiplexing - OFDM) 

ʉʫʪʴ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ: ʚʝʩʴ ʜʦʩʪʫʧʥʳʡ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ ʧʦʜʥʝʩʫʱʠʭ (ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪ ʜʦ ʪʳʩʷʯ). ʆʜʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ (ʧʨʠʝʤʥʠʢʫ ʠ 

ʧʝʨʝʜʘʪʯʠʢʫ) ʥʘʟʥʘʯʘʶʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʥʝʩʫʱʠʭ, ʚʳʙʨʘʥʥʳʭ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ. ʇʝʨʝʜʘʯʘ ʚʝʜʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʚʩʝʤ ʧʦʜʥʝʩʫʱʠʤ, ʪ. ʝ. ʚ ʢʘʞʜʦʤ 

ʧʝʨʝʜʘʪʯʠʢʝ ʠʩʭʦʜʷʱʠʡ ʧʦʪʦʢ ʜʘʥʥʳʭ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ N ʩʫʙʧʦʪʦʢʦʚ, ʛʜʝ N - ʯʠʩʣʦ 

ʧʦʜʥʝʩʫʱʠʭ, ʥʘʟʥʘʯʝʥʥʳʭ ʜʘʥʥʦʤʫ ʧʝʨʝʜʘʪʯʠʢʫ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʜʥʝʩʫʱʠʭ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʤʦʞʝʪ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴʩʷ, ʯʪʦ ʜʝʣʘʝʪ 

ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʥʝ ʤʝʥʝʝ ʛʠʙʢʠʤ, ʯʝʤ ʤʝʪʦʜ ʚʨʝʤʝʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. 

ʉʭʝʤʘ OFDM ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ. ɺʦ-ʧʝʨʚʳʭ, ʩʝʣʝʢʪʠʚʥʦʤʫ ʟʘʤʠʨʘʥʠʶ ʙʫʜʫʪ 

ʧʦʜʚʝʨʞʝʥʳ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʧʦʜʢʘʥʘʣʳ, ʘ ʥʝ ʚʝʩʴ ʩʠʛʥʘʣ. ɽʩʣʠ ʧʦʪʦʢ ʜʘʥʥʳʭ ʟʘʱʠʱʝʥ 

ʢʦʜʦʤ ʧʨʷʤʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, ʪʦ ʩ ʵʪʠʤ ʟʘʤʠʨʘʥʠʝʤ ʣʝʛʢʦ ʙʦʨʦʪʴʩʷ. ɺʦ-ʚʪʦʨʳʭ, ʯʪʦ 

ʙʦʣʝʝ ʚʘʞʥʦ, OFDM ʧʦʟʚʦʣʷʝʪ ʧʦʜʘʚʠʪʴ ʤʝʞʩʠʤʚʦʣʴʥʫʶ ʠʥʪʝʨʬʝʨʝʥʮʠʶ. ʄʝʞʩʠʤʚʦʣʴʥʘʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʪʘʢ 

ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʠʪʘʤʠ (ʠʣʠ ʩʠʤʚʦʣʘʤʠ) ʤʘʣʦ. ɺ ʩʭʝʤʝ OFDM ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʫʤʝʥʴʰʘʝʪʩʷ ʚ N ʨʘʟ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʩʠʤʚʦʣʘ ʚ N ʨʘʟ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʩʠʤʚʦʣʘ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ Ts, ʪʦ ʧʝʨʠʦʜ ʩʠʛʥʘʣʘ 

OFDM ʙʫʜʝʪ ʨʘʚʝʥ NTs. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʤʝʞʩʠʤʚʦʣʴʥʳʭ ʧʦʤʝʭ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ N ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʝʣʠʯʠʥʘ NTs ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʣʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʡ ʨʘʟʙʨʦʩ ʟʘʜʝʨʞʝʢ ʢʘʥʘʣʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ 
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ʀʟʥʘʯʘʣʴʥʦ ʤʝʪʦʜ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʠ ʚʦʝʥʥʳʭ 

ʮʝʣʝʡ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʩʧʨʝʜʝʣʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʧʦ 

ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ʨʘʜʠʦʜʠʘʧʘʟʦʥʘ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʠʪʴ ʧʦʜʘʚʣʝʥʠʝ 

ʠʣʠ ʧʝʨʝʭʚʘʪ ʩʠʛʥʘʣʘ. ʇʝʨʚʘʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʭʝʤʘ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʠʟʚʝʩʪʥʘ ʢʘʢ ʤʝʪʦʜ 

ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ. ɹʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʭʝʤʦʡ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʧʨʷʤʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ʆʙʘ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʠ 

ʧʨʦʜʫʢʪʘʭ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. 

 

¶ ʈʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘʩʪʦʪʳ (Frequency Hopping 
Spread Spectrum - FHSS) 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʜʠʦʦʙʤʝʥ ʥʝʣʴʟʷ ʙʳʣʦ ʧʝʨʝʭʚʘʪʠʪʴ ʠʣʠ ʧʦʜʘʚʠʪʴ ʫʟʢʦʧʦʣʦʩʥʳʤ ʰʫʤʦʤ, 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʝʩʪʠ ʧʝʨʝʜʘʯʫ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʤʝʥʦʡ ʥʝʩʫʱʝʡ ʚ ʧʨʝʜʝʣʘʭ ʰʠʨʦʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ, ʠ 

ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʢʘʢʦʡ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʜʘʚʘʣʦ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʡ ʰʫʤ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ ʙʳʣʘ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ, ʠʟʚʝʩʪʥʦʡ ʪʦʣʴʢʦ ʧʝʨʝʜʘʪʯʠʢʫ ʠ 

ʧʨʠʝʤʥʠʢʫ. ʇʦʧʳʪʢʘ ʧʦʜʘʚʣʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʢʘʢʦʤ-ʪʦ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʘʢʞʝ ʥʝ ʩʣʠʰʢʦʤ 

ʫʭʫʜʰʘʣʘ ʩʠʛʥʘʣ, ʪʘʢ ʢʘʢ ʧʦʜʘʚʣʷʣʘʩʴ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʪʝʯʝʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʘ ʚʝʜʝʪʩʷ ʥʘ ʥʝʠʟʤʝʥʥʦʡ ʥʝʩʫʱʝʡ 

ʯʘʩʪʦʪʝ. ʅʘ ʢʘʞʜʦʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʠʩʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʤʦʜʫʣʷʮʠʠ, ʪʘʢʠʝ ʢʘʢ FSK ʠʣʠ PSK. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʝʤʥʠʢ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʣʩʷ ʩ ʧʝʨʝʜʘʪʯʠʢʦʤ, ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘʯʘʣʘ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʧʝʨʝʜʘʯʠ ʚ 

ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʶʪʩʷ ʩʠʥʭʨʦʙʠʪʳ. ʊʘʢ ʯʪʦ ʧʦʣʝʟʥʘʷ ʩʢʦʨʦʩʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ 

ʢʦʜʠʨʦʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʝ ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʳʭ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʶ. 

 
ʈʠʩ. 1.4.3.  ʈʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘʩʪʦʪʳ 

ʅʝʩʫʱʘʷ ʯʘʩʪʦʪʘ ʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʤʝʨʘʤʠ ʯʘʩʪʦʪʥʳʭ ʧʦʜʢʘʥʘʣʦʚ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʘʣʛʦʨʠʪʤʦʤ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. ʇʩʝʚʜʦʩʣʫʯʘʡʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʟʘʚʠʩʠʪ ʦʪ ʥʝʢʦʪʦʨʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ ʥʘʯʘʣʴʥʳʤ ʯʠʩʣʦʤ. ɽʩʣʠ ʧʨʠʝʤʥʠʢʫ ʠ 

ʧʝʨʝʜʘʪʯʠʢʫ ʠʟʚʝʩʪʥʳ ʘʣʛʦʨʠʪʤ ʠ ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʯʠʩʣʘ, ʪʦ ʦʥʠ ʤʝʥʷʶʪ ʯʘʩʪʦʪʳ ʚ 

ʦʜʠʥʘʢʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʥʘʟʳʚʘʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ. 

ɽʩʣʠ ʯʘʩʪʦʪʘ ʩʤʝʥʳ ʧʦʜʢʘʥʘʣʦʚ ʥʠʞʝ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʢʘʥʘʣʝ, ʪʦ ʪʘʢʦʡ 

ʨʝʞʠʤ ʥʘʟʳʚʘʶʪ ʤʝʜʣʝʥʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ 

ʙʳʩʪʨʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ. 

ʄʝʪʦʜ ʙʳʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢ ʧʦʤʝʭʘʤ, ʧʦʩʢʦʣʴʢʫ ʫʟʢʦʧʦʣʦʩʥʘʷ 

ʧʦʤʝʭʘ, ʢʦʪʦʨʘʷ ʧʦʜʘʚʣʷʝʪ ʩʠʛʥʘʣ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʜʢʘʥʘʣʝ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʙʠʪʘ, ʪʘʢ 
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ʢʘʢ ʝʛʦ ʟʥʘʯʝʥʠʝ ʧʦʚʪʦʨʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʥʳʭ ʧʦʜʢʘʥʘʣʘʭ. ɺ ʵʪʦʤ 

ʨʝʞʠʤʝ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʤʝʞʩʠʤʚʦʣʴʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʢʦ ʚʨʝʤʝʥʠ 

ʧʨʠʭʦʜʘ ʟʘʜʝʨʞʘʥʥʦʛʦ ʚʜʦʣʴ ʦʜʥʦʛʦ ʠʟ ʧʫʪʝʡ ʩʠʛʥʘʣʘ ʩʠʩʪʝʤʘ ʫʩʧʝʚʘʝʪ ʧʝʨʝʡʪʠ ʥʘ ʜʨʫʛʫʶ 

ʯʘʩʪʦʪʫ. 

ʄʝʪʦʜ ʤʝʜʣʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ ʥʝ ʦʙʣʘʜʘʝʪ, ʥʦ ʟʘʪʦ ʦʥ ʧʨʦʱʝ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʠ ʩʦʧʨʷʞʝʥ ʩ ʤʝʥʴʰʠʤʠ ʥʘʢʣʘʜʥʳʤʠ ʨʘʩʭʦʜʘʤʠ. 

 
 

ʈʠʩ. 1.4.4.  ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʯʘʩʪʦʪʦʡ ʩʤʝʥʳ ʧʦʜʢʘʥʘʣʦʚ 

ɺ FHSS ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʝ ʪʘʢʦʡ, ʢʘʢ ʚ ʜʨʫʛʠʭ ʤʝʪʦʜʘʭ 

ʢʦʜʠʨʦʚʘʥʠʷ - ʚʤʝʩʪʦ ʵʢʦʥʦʤʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʫʟʢʦʡ ʧʦʣʦʩʳ ʜʝʣʘʝʪʩʷ ʧʦʧʳʪʢʘ ʟʘʥʷʪʴ ʚʝʩʴ 

ʜʦʩʪʫʧʥʳʡ ʜʠʘʧʘʟʦʥ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʵʪʦ ʢʘʞʝʪʩʷ ʥʝ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ - ʚʝʜʴ ʚ ʢʘʞʜʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʢʘʥʘʣ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʝʝ ʫʪʚʝʨʞʜʝʥʠʝ ʥʝ 

ʚʩʝʛʜʘ ʩʧʨʘʚʝʜʣʠʚʦ - ʢʦʜʳ ʨʘʩʰʠʨʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʦʜʳ FHSS 

ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʨʘʙʦʪʫ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ ʧʫʪʝʤ ʚʳʙʦʨʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʪʘʢʠʭ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʯʪʦʙʳ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʢʘʞʜʳʡ ʢʘʥʘʣ ʨʘʙʦʪʘʣ ʥʘ ʩʚʦʝʡ ʯʘʩʪʦʪʝ (ʢʦʥʝʯʥʦ, ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʯʠʩʣʦ ʢʘʥʘʣʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʘ ʯʘʩʪʦʪʥʳʭ ʧʦʜʢʘʥʘʣʦʚ). 

ʇʨʷʤʦʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ (Direct Sequence Spread Spectrum - DSSS) 

ɺ ʤʝʪʦʜʝ ʧʨʷʤʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʩʴ 

ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʚʳʜʝʣʝʥʥʳʡ ʜʣʷ ʦʜʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʝʪʦʜʘ 

FHSS, ʚʝʩʴ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʟʘʥʠʤʘʝʪʩʷ ʥʝ ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʳʭ ʧʝʨʝʢʣʶʯʝʥʠʡ ʩ ʯʘʩʪʦʪʳ ʥʘ 

ʯʘʩʪʦʪʫ, ʘ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʳʡ ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ ʟʘʤʝʥʷʝʪʩʷ N-ʙʠʪʘʤʠ, ʪʘʢ ʯʪʦ ʪʘʢʪʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ N ʨʘʟ. ɸ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ ʪʘʢʞʝ ʨʘʩʰʠʨʷʝʪʩʷ ʚ N ʨʘʟ. ɼʦʩʪʘʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʚʳʙʨʘʪʴ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʟʥʘʯʝʥʠʝ N, ʯʪʦʙʳ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ ʟʘʧʦʣʥʠʣ ʚʝʩʴ ʜʠʘʧʘʟʦʥ. 

ʎʝʣʴ ʢʦʜʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ DSSS ʪʘ ʞʝ, ʯʪʦ ʠ ʤʝʪʦʜʦʤ FHSS, - ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢ ʧʦʤʝʭʘʤ. ʋʟʢʦʧʦʣʦʩʥʘʷ ʧʦʤʝʭʘ ʙʫʜʝʪ ʠʩʢʘʞʘʪʴ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʯʘʩʪʦʪʳ ʩʧʝʢʪʨʘ 

ʩʠʛʥʘʣʘ, ʪʘʢ ʯʪʦ ʧʨʠʝʤʥʠʢ ʩ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʩʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʦʟʥʘʪʴ 

ʧʝʨʝʜʘʚʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʂʦʜ, ʢʦʪʦʨʳʤ ʟʘʤʝʥʷʝʪʩʷ ʜʚʦʠʯʥʘʷ ʝʜʠʥʠʮʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʟʳʚʘʝʪʩʷ 

ʨʘʩʰʠʨʷʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, ʘ ʢʘʞʜʳʡ ʙʠʪ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ - ʯʠʧʦʤ. 
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ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʢʦʜʘ ʥʘʟʳʚʘʶʪ ʯʠʧʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. 

ɼʚʦʠʯʥʳʡ ʥʫʣʴ ʢʦʜʠʨʫʝʪʩʷ ʠʥʚʝʨʩʥʳʤ ʟʥʘʯʝʥʠʝʤ ʨʘʩʰʠʨʷʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʝʤʥʠʢʠ ʜʦʣʞʥʳ ʟʥʘʪʴ ʨʘʩʰʠʨʷʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʫʝʪ 

ʧʝʨʝʜʘʪʯʠʢ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʧʝʨʝʜʘʚʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʠʪʦʚ ʚ ʨʘʩʰʠʨʷʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʘʩʰʠʨʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ FHSS, ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʙʠʪʦʚ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ 

ʢʦʜʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʦʡ ʚʠʜ ʤʦʜʫʣʷʮʠʠ, ʥʘʧʨʠʤʝʨ BFSK. 

ʏʝʤ ʙʦʣʴʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʰʠʨʝʥʠʷ, ʪʝʤ ʰʠʨʝ ʩʧʝʢʪʨ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʠ 

ʚʳʰʝ ʩʪʝʧʝʥʴ ʧʦʜʘʚʣʝʥʠʷ ʧʦʤʝʭ. ʅʦ ʧʨʠ ʵʪʦʤ ʨʘʩʪʝʪ ʟʘʥʠʤʘʝʤʳʡ ʢʘʥʘʣʦʤ ʜʠʘʧʘʟʦʥ ʩʧʝʢʪʨʘ. 

ʆʙʳʯʥʦ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʰʠʨʝʥʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʦʪ 10 ʜʦ 100. 

 
ʈʠʩ. 1.4.5.  ʂʘʥʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʪʝʭʥʦʣʦʛʠʠ DSSS 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ DSSS ʠʩʧʦʣʴʟʫʶʪ ʢʘʥʘʣʳ ʰʠʨʠʥʦʡ 22 ʄɻʮ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʤʥʦʛʠʝ WLAN ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʦʥʝ ʧʦʢʨʳʪʠʷ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ɽʚʨʦʧʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ, ʢʘʥʘʣʳ ʰʠʨʠʥʦʡ 22 ʄɻʮ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʚ 

ʜʠʘʧʘʟʦʥʝ 2,4- 2,483 ɻɻʮ ʪʨʠ ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ. 

 

1.4.1 ʂʦʜʠʨʦʚʘʥʠʝ ʠ ʟʘʱʠʪʘ ʦʪ ʦʰʠʙʦʢ 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʨʫʜʠʷ ʙʦʨʴʙʳ ʩ ʦʰʠʙʢʘʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

1. ʢʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ;  

2. ʢʦʜʳ ʩ ʢʦʨʨʝʢʮʠʝʡ ʦʰʠʙʦʢ, ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ ʩʭʝʤʘʤʠ ʧʨʷʤʦʡ ʢʦʨʨʝʢʮʠʠ ʦʰʠʙʦʢ 
(Forward Error Correction - FEC);  

3. ʧʨʦʪʦʢʦʣʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʟʘʧʨʦʩʦʤ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʜʘʯʠ (Automatic Repeat Request - 

ARQ). 

ʂʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ ʧʦʟʚʦʣʷʝʪ ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘʣʠʯʠʝ ʦʰʠʙʢʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʜʦʙʥʳʝ ʢʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʢʘʥʘʣʴʥʦʛʦ 

ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʨʦʚʥʝʡ, ʠʤʝʶʱʠʤʠ ʩʭʝʤʫ ARQ. ɺ ʩʭʝʤʝ ARQ ʧʨʠʝʤʥʠʢ ʧʦʧʨʦʩʪʫ 

ʦʪʢʣʦʥʷʝʪ ʙʣʦʢ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʦʰʠʙʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʜʘʪʯʠʢ ʧʝʨʝʜʘʝʪ 

ʵʪʦʪ ʙʣʦʢ ʧʦʚʪʦʨʥʦ. ʂʦʜʳ ʩ ʧʨʷʤʦʡ ʢʦʨʨʝʢʮʠʝʡ ʦʰʠʙʦʢ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʪʴ 

ʦʰʠʙʢʠ, ʥʦ ʠ ʠʩʧʨʘʚʠʪʴ ʠʭ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʜʘʯʝ. ʉʭʝʤʳ FEC ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʝ, ʛʜʝ ʧʦʚʪʦʨʥʘʷ ʧʝʨʝʜʘʯʘ ʢʨʘʡʥʝ ʥʝʵʬʬʝʢʪʠʚʥʘ, ʘ 

ʫʨʦʚʝʥʴ ʦʰʠʙʦʢ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢ. 
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I. ʄʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ 

 

ʄʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ ʦʩʥʦʚʘʥʳ ʥʘ ʧʝʨʝʜʘʯʝ ʚ ʩʦʩʪʘʚʝ ʙʣʦʢʘ ʜʘʥʥʳʭ ʠʟʙʳʪʦʯʥʦʡ 

ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʫʜʠʪʴ ʩ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʦ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠʥʷʪʳʭ ʜʘʥʥʳʭ. 

ʀʟʙʳʪʦʯʥʫʶ ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ, ʠʣʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢʘʜʨʘ (Frame Check Sequence, FCS). ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ 

ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʬʫʥʢʮʠʷ ʦʪ ʦʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʯʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʫʪʝʤ 

ʩʫʤʤʠʨʦʚʘʥʠʷ. ʇʨʠʥʠʤʘʶʱʘʷ ʩʪʦʨʦʥʘ ʧʦʚʪʦʨʥʦ ʚʳʯʠʩʣʷʝʪ ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ ʢʘʜʨʘ ʧʦ 

ʠʟʚʝʩʪʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʠ ʚ ʩʣʫʯʘʝ ʝʝ ʩʦʚʧʘʜʝʥʠʷ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ, ʚʳʯʠʩʣʝʥʥʦʡ 

ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʦʡ, ʜʝʣʘʝʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʯʝʨʝʟ ʩʝʪʴ ʢʦʨʨʝʢʪʥʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳʯʠʩʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʰʠʙʢʠ ʚ ʜʘʥʥʳʭ. 

 

¶ ʂʦʥʪʨʦʣʴ ʧʦ ʧʘʨʠʪʝʪʫ 
ʂʦʥʪʨʦʣʴ ʧʦ ʧʘʨʠʪʝʪʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʜʘʥʥʳʭ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʵʪʦ ʥʘʠʤʝʥʝʝ ʤʦʱʥʳʡ ʘʣʛʦʨʠʪʤ ʢʦʥʪʨʦʣʷ, ʪʘʢ ʢʘʢ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʪʦʣʴʢʦ ʦʜʠʥʦʯʥʳʝ ʦʰʠʙʢʠ ʚ ʧʨʦʚʝʨʷʝʤʳʭ ʜʘʥʥʳʭ. ʄʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʫʤʤʠʨʦʚʘʥʠʠ ʧʦ ʤʦʜʫʣʶ 2 ʚʩʝʭ ʙʠʪʦʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝʯʝʪʥʦʛʦ ʯʠʩʣʘ ʝʜʠʥʠʮ, ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʚʩʝʛʜʘ ʨʘʚʥʘ 1, ʘ 

ʧʨʠ ʯʝʪʥʦʤ ʯʠʩʣʝ ʝʜʠʥʠʮ - 0. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʜʘʥʥʳʭ 100101011 ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʩʫʤʤʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʟʥʘʯʝʥʠʝ 1. ʈʝʟʫʣʴʪʘʪ ʩʫʤʤʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʙʠʪ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʝʨʝʩʳʣʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʇʨʠ ʠʩʢʘʞʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʩʳʣʢʠ ʣʶʙʦʛʦ ʙʠʪʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʠʣʠ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʨʘʟʨʷʜʘ) ʨʝʟʫʣʴʪʘʪ ʩʫʤʤʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʨʠʥʷʪʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʘʟʨʷʜʘ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦʙ ʦʰʠʙʢʝ. ʆʜʥʘʢʦ ʜʚʦʡʥʘʷ ʦʰʠʙʢʘ, ʥʘʧʨʠʤʝʨ 110101010, ʙʫʜʝʪ ʥʝʚʝʨʥʦ ʧʨʠʥʷʪʘ ʟʘ 

ʢʦʨʨʝʢʪʥʳʝ ʜʘʥʥʳʝ. ʇʦʵʪʦʤʫ ʢʦʥʪʨʦʣʴ ʧʦ ʧʘʨʠʪʝʪʫ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʥʝʙʦʣʴʰʠʤ ʧʦʨʮʠʷʤ 

ʜʘʥʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʢʘʞʜʦʤʫ ʙʘʡʪʫ, ʯʪʦ ʜʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜʘ 

1/8. ʄʝʪʦʜ ʨʝʜʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʠ 

ʥʝʚʳʩʦʢʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

 

¶ ɺʝʨʪʠʢʘʣʴʥʳʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦ ʧʘʨʠʪʝʪʫ 
ɺʝʨʪʠʢʘʣʴʥʳʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦ ʧʘʨʠʪʝʪʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʠʬʠʢʘʮʠʶ 

ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʤʝʪʦʜʘ. ɽʛʦ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ, ʩʪʨʦʢʠ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʪ ʙʘʡʪʳ ʜʘʥʥʳʭ. ʂʦʥʪʨʦʣʴʥʳʡ ʨʘʟʨʷʜ 

ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ ʤʘʪʨʠʮʳ. ʕʪʦʪ ʤʝʪʦʜ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʚʦʡʥʳʭ ʦʰʠʙʦʢ, ʦʜʥʘʢʦ ʦʙʣʘʜʘʝʪ ʝʱʝ ʙʦʣʴʰʝʡ 

ʠʟʙʳʪʦʯʥʦʩʪʴʶ. ʆʥ ʩʝʡʯʘʩ ʪʘʢʞʝ ʧʦʯʪʠ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʝʪʠ. 

 

¶ ʎʠʢʣʠʯʝʩʢʠʡ ʠʟʙʳʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ 
ʎʠʢʣʠʯʝʩʢʠʡ ʠʟʙʳʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ (Cyclic Redundancy Check - CRC) ʷʚʣʷʝʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʷʭ (ʠ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʝʪʷʭ; ʚ ʯʘʩʪʥʦʩʪʠ, ʵʪʦʪ ʤʝʪʦʜ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʥʘ ʛʠʙʢʠʝ ʠ 

ʞʝʩʪʢʠʝ ʜʠʩʢʠ). ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʦʜʥʦʛʦ 

ʤʥʦʛʦʨʘʟʨʷʜʥʦʛʦ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ. ʅʘʧʨʠʤʝʨ, ʢʘʜʨ ʩʪʘʥʜʘʨʪʘ Ethernet, ʩʦʩʪʦʷʱʠʡ ʠʟ 1024 

ʙʘʡʪ, ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʜʥʦ ʯʠʩʣʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ 8192 ʙʠʪ. ʂʦʥʪʨʦʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʩʯʠʪʘʝʪʩʷ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʵʪʦʛʦ ʯʠʩʣʘ ʥʘ ʠʟʚʝʩʪʥʳʡ ʜʝʣʠʪʝʣʴ R. ʆʙʳʯʥʦ ʚ 

ʢʘʯʝʩʪʚʝ ʜʝʣʠʪʝʣʷ ʚʳʙʠʨʘʝʪʩʷ ʩʝʤʥʘʜʮʘʪʠ- ʠʣʠ ʪʨʠʜʮʘʪʠʪʨʝʭʨʘʟʨʷʜʥʦʝ ʯʠʩʣʦ, ʯʪʦʙʳ ʦʩʪʘʪʦʢ 

ʦʪ ʜʝʣʝʥʠʷ ʠʤʝʣ ʜʣʠʥʫ 16 ʨʘʟʨʷʜʦʚ (2 ʙʘʡʪ) ʠʣʠ 32 ʨʘʟʨʷʜʘ (4 ʙʘʡʪ). ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʢʘʜʨʘ 

ʜʘʥʥʳʭ ʩʥʦʚʘ ʚʳʯʠʩʣʷʝʪʩʷ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʥʘ ʪʦʪ ʞʝ ʜʝʣʠʪʝʣʴ R, ʥʦ ʧʨʠ ʵʪʦʤ ʢ ʜʘʥʥʳʤ 
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ʢʘʜʨʘ ʜʦʙʘʚʣʷʝʪʩʷ ʠ ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʥʝʤ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ. ɽʩʣʠ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʥʘ R 

ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʦʢ ʚ ʧʦʣʫʯʝʥʥʦʤ ʢʘʜʨʝ, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʢʘʜʨ ʩʯʠʪʘʝʪʩʷ ʠʩʢʘʞʝʥʥʳʤ. 

ʕʪʦʪ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ, ʥʦ ʝʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʦʨʘʟʜʦ ʰʠʨʝ, ʯʝʤ ʫ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʧʦ ʧʘʨʠʪʝʪʫ. ʄʝʪʦʜ CRC ʦʙʥʘʨʫʞʠʚʘʝʪ 

ʚʩʝ ʦʜʠʥʦʯʥʳʝ ʦʰʠʙʢʠ, ʜʚʦʡʥʳʝ ʦʰʠʙʢʠ ʠ ʦʰʠʙʢʠ ʚ ʥʝʯʝʪʥʦʤ ʯʠʩʣʝ ʙʠʪʦʚ. ʄʝʪʦʜ ʪʘʢʞʝ 

ʦʙʣʘʜʘʝʪ ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʟʙʳʪʦʯʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʘʜʨʘ Ethernet ʨʘʟʤʝʨʦʤ 1024 

ʙʘʡʪʘ ʢʦʥʪʨʦʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʠʥʦʡ 4 ʙʘʡʪʘ ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ 0,4%. 

 

II.  ʄʝʪʦʜʳ ʢʦʨʨʝʢʮʠʠ ʦʰʠʙʦʢ 

ʊʝʭʥʠʢʘ ʢʦʜʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʠʝʤʥʠʢʫ ʥʝ ʪʦʣʴʢʦ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʠʩʣʘʥʥʳʝ 

ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪ ʦʰʠʙʢʠ, ʥʦ ʠ ʠʩʧʨʘʚʠʪʴ ʠʭ, ʥʘʟʳʚʘʝʪʩʷ ʧʨʷʤʦʡ ʢʦʨʨʝʢʮʠʝʡ ʦʰʠʙʦʢ (Forward 

Error Correction - FEC). ʂʦʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʷʤʫʶ ʢʦʨʨʝʢʮʠʶ ʦʰʠʙʦʢ, ʪʨʝʙʫʶʪ 

ʚʚʝʜʝʥʠʷ ʙʦʣʴʰʝʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʚ ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʘʥʥʳʝ, ʯʝʤ ʢʦʜʳ, ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʦʰʠʙʢʠ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʣʶʙʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʜʘ ʥʝ ʚʩʝ ʢʦʤʙʠʥʘʮʠʠ ʢʦʜʦʚ ʷʚʣʷʶʪʩʷ 

ʨʘʟʨʝʰʝʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʴ ʧʦ ʧʘʨʠʪʝʪʫ ʜʝʣʘʝʪ ʨʘʟʨʝʰʝʥʥʳʤʠ ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʫ 

ʢʦʜʦʚ. ɽʩʣʠ ʤʳ ʢʦʥʪʨʦʣʠʨʫʝʤ ʪʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪʘ, ʪʦ ʨʘʟʨʝʰʝʥʥʳʤʠ 4-ʙʠʪʥʳʤʠ 

ʢʦʜʘʤʠ ʩ ʜʦʧʦʣʥʝʥʠʝʤ ʜʦ ʥʝʯʝʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʮ ʙʫʜʫʪ: 

000 1, 001 0, 010 0, 011 1, 100 0, 101 1, 110 1, 111 0, ʪʦ ʝʩʪʴ ʚʩʝʛʦ 8 ʢʦʜʦʚ ʠʟ 16 ʚʦʟʤʦʞʥʳʭ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʠʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, ʥʫʞʥʦ ʟʥʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʨʘʩʩʪʦʷʥʠʝ ʍʝʤʤʠʥʛʘ ʤʝʞʜʫ 

ʨʘʟʨʝʰʝʥʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʢʦʜʘ. ʈʘʩʩʪʦʷʥʠʝʤ ʍʝʤ-ʤʠʥʛʘ ʥʘʟʳʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 

ʙʠʪʦʚʳʭ ʨʘʟʨʷʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʝʪʩʷ ʣʶʙʘʷ ʧʘʨʘ ʨʘʟʨʝʰʝʥʥʳʭ ʢʦʜʦʚ. ɼʣʷ ʩʭʝʤ ʢʦʥʪʨʦʣʷ 

ʧʦ ʧʘʨʠʪʝʪʫ ʨʘʩʩʪʦʷʥʠʝ ʍʝʤʤʠʥʛʘ ʨʘʚʥʦ 2. 

ʄʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʝʩʣʠ ʤʳ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʠʟʙʳʪʦʯʥʳʡ ʢʦʜ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʍʝʤʤʠʥʛʘ, 

ʨʘʚʥʳʤ n, ʪʘʢʦʡ ʢʦʜ ʙʫʜʝʪ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʩʧʦʟʥʘʚʘʪʴ (n-1)-ʢʨʘʪʥʳʝ ʦʰʠʙʢʠ ʠ ʠʩʧʨʘʚʣʷʪʴ (n-

1)/2-ʢʨʘʪʥʳʝ ʦʰʠʙʢʠ. ʊʘʢ ʢʘʢ ʢʦʜʳ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦ ʧʘʨʠʪʝʪʫ ʠʤʝʶʪ ʨʘʩʩʪʦʷʥʠʝ ʍʝʤʤʠʥʛʘ, 

ʨʘʚʥʦʝ 2, ʦʥʠ ʤʦʛʫʪ ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʜʥʦʢʨʘʪʥʳʝ ʦʰʠʙʢʠ ʠ ʥʝ ʤʦʛʫʪ ʠʩʧʨʘʚʣʷʪʴ 

ʦʰʠʙʢʠ. 

ʂʦʜʳ ʍʝʤʤʠʥʛʘ ʵʬʬʝʢʪʠʚʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪ ʠ ʠʩʧʨʘʚʣʷʶʪ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʦʰʠʙʢʠ, ʪʦ 

ʝʩʪʴ ʦʪʜʝʣʴʥʳʝ ʠʩʢʘʞʝʥʥʳʝ ʙʠʪʳ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʨʝʢʪʥʳʭ 

ʙʠʪʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʣʠʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʩʢʘʞʝʥʥʳʭ ʙʠʪʦʚ (ʧʫʣʴʩʘʮʠʠ 

ʦʰʠʙʦʢ) ʢʦʜʳ ʍʝʤʤʠʥʛʘ ʥʝ ʨʘʙʦʪʘʶʪ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ ʧʨʠʤʝʥʷʝʪʩʷ ʪʠʧ ʢʦʜʠʨʦʚʘʥʠʷ, 

ʨʝʘʣʠʟʫʝʤʳʡ ʩʚʝʨʪʦʯʥʳʤ ʢʦʜʠʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ (ʉonvolutional coder), ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʦʝ 

ʢʦʜʠʨʦʚʘʥʠʝ ʥʝʩʣʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʘʧʧʘʨʘʪʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʠʡ ʟʘʜʝʨʞʢʠ (delay) ʠ 

ʩʫʤʤʘʪʦʨʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʳʰʝ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʙʣʦʯʥʳʤ ʢʦʜʘʤ 

ʙʝʟ ʧʘʤʷʪʠ, ʩʚʝʨʪʦʯʥʳʡ ʢʦʜ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʜʘʤ ʩ ʢʦʥʝʯʥʦʡ ʧʘʤʷʪʴʶ (Finite memory code); ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʭʦʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʜʝʨʘ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʥʝ ʪʦʣʴʢʦ ʪʝʢʫʱʝʛʦ 

ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʥʦ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʠʭ ʠʟ ʯʠʩʣʘ ʧʦʩʣʝʜʥʠʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʙʠʪʦʚ. ɼʣʠʥʘ 

ʢʦʜʦʚʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ (Constraint length of a code) ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʤʥʦʛʦ ʚʳʭʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʳʭʦʜʠʪ ʠʟ ʩʠʩʪʝʤʳ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʜʠʥ ʚʭʦʜʥʦʡ. ʂʦʜʳ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʝʧʝʥʴʶ (ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ) ʢʦʜʠʨʦʚʘʥʠʷ (Code rate). ɺʘʤ ʤʦʞʝʪ ʚʩʪʨʝʪʠʪʴʩʷ 

ʩʚʝʨʪʦʯʥʳʡ ʢʦʜ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʜʠʨʦʚʘʥʠʷ 1/2. ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ 

ʢʘʞʜʳʡ ʚʭʦʜʥʦʡ ʙʠʪ ʧʨʠʭʦʜʠʪʩʷ ʜʚʘ ʚʳʭʦʜʥʳʭ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʢʦʜʦʚ ʦʙʨʘʱʘʡʪʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦ, ʯʪʦ, ʭʦʪʷ ʢʦʜʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʝʧʝʥʴʶ ʢʦʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʜʘʚʘʪʴ 

ʜʘʥʥʳʝ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʦʥʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʰʫʤʫ. 

ɺ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʙʣʦʯʥʳʤʠ ʢʦʜʘʤʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʯʝʨʝʜʦʚʘʥʠʷ 

ʙʣʦʢʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʯʝʨʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʝʤʥʠʢ ʨʘʩʧʨʝʜʝʣʷʝʪ ʧʘʢʝʪ ʦʰʠʙʦʢ, 
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ʠʩʢʘʟʠʚʰʠʡ ʥʝʢʦʪʦʨʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʠʪʦʚ, ʧʦ ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ ʙʣʦʢʦʚ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ. ʏʝʨʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʦʤ ʧʦʨʷʜʢʝ. ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪ ʧʦʤʝʭ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʥʝʢʦʪʦʨʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʠʪʦʚ, ʪʦ ʚʩʝ ʵʪʠ ʙʠʪʳ ʦʢʘʟʳʚʘʶʪʩʷ 

ʨʘʟʥʝʩʝʥʥʳʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʙʣʦʢʘʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ ʣʶʙʦʡ ʢʦʥʪʨʦʣʴʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʨʘʚʠʪʴ ʣʠʰʴ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʙʠʪʦʚ. 

 

III.  ʄʝʪʦʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʨʦʩʘ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʜʘʯʠ 

ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʟʘʱʠʪʘ ʦʪ ʦʰʠʙʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʠʭ ʦʙʥʘʨʫʞʝʥʠʠ. ʉʠʩʪʝʤʘ 

ʜʦʣʞʥʘ ʧʨʝʜʫʧʨʝʜʠʪʴ ʧʝʨʝʜʘʪʯʠʢ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʢʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʪʦʨʥʦʡ 

ʧʝʨʝʜʘʯʠ. ʊʘʢʠʝ ʧʨʦʮʝʜʫʨʳ ʟʘʱʠʪʳ ʦʪ ʦʰʠʙʦʢ ʠʟʚʝʩʪʥʳ ʢʘʢ ʤʝʪʦʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʨʦʩʘ 

ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʜʘʯʠ (Automatic Repeat Request - ARQ). ɺ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ "ʟʘʧʨʦʩ ARQ ʩ ʦʩʪʘʥʦʚʢʘʤʠ" (stop-and-wait ARQ). 

 
ʈʠʩ. 1.4.6.  ʇʨʦʮʝʜʫʨʘ ʟʘʧʨʦʩ ARQ ʩ ʦʩʪʘʥʦʚʢʘʤʠ 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʪʦʯʥʠʢ, ʧʦʩʣʘʚʰʠʡ ʢʘʜʨ, ʦʞʠʜʘʝʪ ʧʦʣʫʯʝʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

(Acknowledgement - ACK), ʠʣʠ, ʢʘʢ ʝʱʝ ʝʛʦ ʥʘʟʳʚʘʶʪ, ʢʚʠʪʘʥʮʠʠ, ʦʪ ʧʨʠʝʤʥʠʢʘ ʠ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʵʪʦʛʦ ʧʦʩʳʣʘʝʪ ʩʣʝʜʫʶʱʠʡ ʢʘʜʨ. ɽʩʣʠ ʞʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʝ ʧʨʠʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʪʘʡʤ-

ʘʫʪʘ, ʪʦ ʢʘʜʨ (ʠʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ) ʩʯʠʪʘʝʪʩʷ ʫʪʝʨʷʥʥʳʤ ʠ ʝʛʦ ʧʝʨʝʜʘʯʘ ʧʦʚʪʦʨʷʝʪʩʷ.  

 

1.5 ʆʙʟʦʨ ʩʠʩʪʝʤ ʰʠʬʨʦʚʘʥʠʷ 

ʄʝʭʘʥʠʟʤʳ ʰʠʬʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʘʣʛʦʨʠʪʤʘʭ, ʢʦʪʦʨʳʝ ʨʘʥʜʦʤʠʟʠʨʫʶʪ ʜʘʥʥʳʝ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʚʠʜʘ ʰʠʬʨʦʚ. 

1. ʇʦʪʦʯʥʳʡ (ʛʨʫʧʧʦʚʦʡ) ʰʠʬʨ. 

2. ɹʣʦʯʥʳʡ ʰʠʬʨ. 

ʐʠʬʨʳ ʦʙʦʠʭ ʪʠʧʦʚ ʨʘʙʦʪʘʶʪ, ʛʝʥʝʨʠʨʫʷ ʢʣʶʯʝʚʦʡ ʧʦʪʦʢ (key stream), ʧʦʣʫʯʘʝʤʳʡ ʥʘ 

ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʷ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. ʂʣʶʯʝʚʦʡ ʧʦʪʦʢ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʠʣʠ ʦʪʢʨʳʪʳʤ 

ʪʝʢʩʪʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʟʘʢʦʜʠʨʦʚʘʥʥʳʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ, ʠʣʠ ʟʘʰʠʬʨʦʚʘʥʥʳʡ 

ʪʝʢʩʪ. ʅʘʟʚʘʥʥʳʝ ʜʚʘ ʚʠʜʘ ʰʠʬʨʦʚ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʦʙʲʝʤʫ ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʇʦʪʦʯʥʳʡ ʰʠʬʨ ʛʝʥʝʨʠʨʫʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʢʣʶʯʝʚʦʡ ʧʦʪʦʢ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʟʥʘʯʝʥʠʠ 

ʢʣʶʯʘ. ʅʘʧʨʠʤʝʨ, ʧʦʪʦʯʥʳʡ ʰʠʬʨ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ 15-ʨʘʟʨʷʜʥʳʡ ʢʣʶʯʝʚʦʡ ʧʦʪʦʢ ʜʣʷ 

ʰʠʬʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʬʨʝʡʤʘ ʠ 200-ʨʘʟʨʷʜʥʳʡ ʢʣʶʯʝʚʦʡ ʧʦʪʦʢ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʨʫʛʦʛʦ. ʅʘ 

ʨʠʩ. 2 ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʧʦʪʦʯʥʦʛʦ ʰʠʬʨʘ. ʇʦʪʦʯʥʳʝ ʰʠʬʨʳ - ʵʪʦ ʥʝʙʦʣʴʰʠʝ ʠ 

ʵʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʥʘʛʨʫʟʢʘ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ 

ʧʨʦʮʝʩʩʦʨ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʙʦʣʴʰʦʡ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʪʦʯʥʳʡ ʰʠʬʨ 

RC4, ʢʦʪʦʨʳʡ ʠ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ WEP. 
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ɹʣʦʯʥʳʡ ʰʠʬʨ, ʥʘʦʙʦʨʦʪ, ʛʝʥʝʨʠʨʫʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʣʶʯʝʚʦʡ ʧʦʪʦʢ ʰʠʬʨʦʚʘʥʠʷ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʤʝʨʘ. ʆʪʢʨʳʪʳʡ ʪʝʢʩʪ ʜʝʣʠʪʩʷ ʥʘ ʙʣʦʢʠ, ʠ ʢʘʞʜʳʡ ʙʣʦʢ ʩʤʝʰʠʚʘʝʪʩʷ ʩ 

ʢʣʶʯʝʚʳʤ ʧʦʪʦʢʦʤ ʥʝʟʘʚʠʩʠʤʦ. ɽʩʣʠ ʙʣʦʢ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʤʝʥʴʰʝ, ʯʝʤ ʙʣʦʢ ʢʣʶʯʝʚʦʛʦ 

ʧʦʪʦʢʘ, ʧʝʨʚʳʡ ʜʦʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʙʣʦʢʘ ʥʫʞʥʦʛʦ ʨʘʟʤʝʨʘ. ʅʘ ʨʠʩ. 3 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʙʣʦʯʥʦʛʦ ʰʠʬʨʘ. ʇʨʦʮʝʩʩ ʬʨʘʛʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʰʠʬʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʣʦʯʥʦʛʦ ʰʠʬʨʘ ʚʳʟʳʚʘʶʪ ʧʦʚʳʰʝʥʥʫʶ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʪʦʯʥʳʤ ʰʠʬʨʦʚʘʥʠʝʤ, ʥʘʛʨʫʟʢʫ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʤʝʥʷʶʱʠʭ ʙʣʦʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ, ʩʥʠʞʘʝʪʩʷ. 

 

 

 
 

ʈʠʩ. 1.5.1. ʈʘʙʦʪʘ ʧʦʪʦʯʥʦʛʦ ʰʠʬʨʘ 

 

 

 

ʈʠʩ. 1.5.2. ʈʘʙʦʪʘ ʧʦʪʦʯʥʦʛʦ ʙʣʦʯʥʦʝ ʰʠʬʨʘ. 

ʇʨʦʮʝʩʩ ʰʠʬʨʦʚʘʥʠʷ, ʦʧʠʩʘʥʥʳʡ ʜʣʷ ʧʦʪʦʯʥʳʭ ʠ ʙʣʦʯʥʳʭ ʰʠʬʨʦʚ, ʥʘʟʳʚʘʝʪʩʷ ʨʝʞʠʤ 

ʰʠʬʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʥʠʛʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʜʦʚ (Electronic Code Book, ɽʉɺ). ʈʝʞʠʤ 

ʰʠʬʨʦʚʘʥʠʷ ɽʉɺ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʧʦʩʣʝ ʰʠʬʨʦʚʘʥʠʷ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ. ʕʪʦʪ ʬʘʢʪʦʨ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʫʛʨʦʟʫ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʦʙʨʘʟʮʳ 

ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʠ ʚʳʜʚʠʛʘʪʴ ʢʘʢʠʝ-ʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʠʩʭʦʜʥʦʤ ʪʝʢʩʪʝ. 

ʅʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʰʠʬʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ. 
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¶ ɺʝʢʪʦʨʳ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (initialization vectors, IV). 

¶ ʈʝʞʠʤʳ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ (feedback modes). 

 

1.5.1 ɺʝʢʪʦʨʳ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ɺʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ð ʵʪʦ ʥʦʤʝʨ, ʜʦʙʘʚʣʷʝʤʳʡ ʢ ʢʣʶʯʫ, ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʢʣʶʯʝʚʦʛʦ ʧʦʪʦʢʘ. ɺʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʢʣʶʯʦʤ ʜʦ ʪʦʛʦ, ʢʘʢ ʥʘʯʥʝʪʩʷ ʛʝʥʝʨʘʮʠʷ ʢʣʶʯʝʚʦʛʦ ʧʦʪʦʢʘ. ɺʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚʩʝ ʚʨʝʤʷ 

ʠʟʤʝʥʷʝʪʩʷ, ʪʦ ʞʝ ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʢʣʶʯʝʚʳʤ ʧʦʪʦʢʦʤ. ʅʘ ʨʠʩ. 1.5.3 ʧʦʢʘʟʘʥʳ ʜʚʘ 

ʩʮʝʥʘʨʠʷ. ʇʝʨʚʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʰʠʬʨʦʚʘʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʪʦʯʥʦʛʦ ʰʠʬʨʘ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʚʝʢʪʦʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ DATA ʧʦʩʣʝ ʩʤʝʰʝʥʠʷ ʩ 

ʢʣʶʯʝʚʳʤ ʧʦʪʦʢʦʤ 12345 ʚʩʝʛʜʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ AHGHE. ɺʪʦʨʦʡ 

ʩʮʝʥʘʨʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʪʦʪ ʞʝ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʢʣʶʯʝʚʳʤ ʧʦʪʦʢʦʤ, 

ʜʦʧʦʣʥʝʥʥʳʤ ʚʝʢʪʦʨʦʤ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʛʦʛʦ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ 

ʚ ʧʝʨʚʦʤ. ʉʪʘʥʜʘʨʪ 802.11 ʨʝʢʦʤʝʥʜʫʝʪ ʠʟʤʝʥʷʪʴ ʚʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʦʬʨʝʡʤʦʚʦ (on a 

per-frame basis). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʬʨʝʡʤ ʙʫʜʝʪ ʧʝʨʝʜʘʥ ʜʚʘʞʜʳ, ʚʝʩʴʤʘ 

ʚʳʩʦʢʦʡ ʦʢʘʞʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ ʙʫʜʝʪ ʨʘʟʥʳʤ. 

 

 

¶ ʐʠʬʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʪʦʯʥʦʛʦ ʰʠʬʨʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʚʝʢʪʦʨʘ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ. 

 

 

¶ ʐʠʬʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʪʦʯʥʦʛʦ ʰʠʬʨʘ ʠ ʚʝʢʪʦʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʈʠʩʫʥʦʢ 1.5.3 ʐʠʬʨʦʚʘʥʠʝ ʠ ʚʝʢʪʦʨʳ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. 
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1.5.2 ʂʦʜʠʨʦʚʘʥʠʝ ʧʦ ʩʪʘʥʜʘʨʪʫ 802.11 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ WEP 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʘ 802.11 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ WEP. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ 

ʧʦʪʦʯʥʦʛʦ ʰʠʬʨʘ RC4. ʉʠʤʤʝʪʨʠʯʥʦʩʪʴ RC4 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʛʣʘʩʦʚʘʥʥʳʝ WEP-ʢʣʶʯʠ 

ʨʘʟʤʝʨʦʤ 40 ʠʣʠ 104 ʙʠʪ ʩʪʘʪʠʯʥʦ ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʥʘ ʢʣʠʝʥʪʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʚ ʪʦʯʢʘʭ 

ʜʦʩʪʫʧʘ. ɸʣʛʦʨʠʪʤ WEP ʙʳʣ ʚʳʙʨʘʥ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʥʝ ʪʨʝʙʫʝʪ ʦʙʲʝʤʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ. ʍʦʪʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʩ ʙʝʩʧʨʦʚʦʜʥʳʤʠ ʩʝʪʝʚʳʤʠ ʢʘʨʪʘʤʠ ʩʪʘʥʜʘʨʪʘ 

802.11 ʩʝʡʯʘʩ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʚ 1997 ʛʦʜʫ ʩʠʪʫʘʮʠʷ ʙʳʣʘ ʠʥʦʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʫʩʪʨʦʡʩʪʚ, ʚʢʣʶʯʘʝʤʳʭ ʚ ʙʝʩʧʨʦʚʦʜʥʳʝ LAN, ʩʦʩʪʘʚʣʷʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

(application-specific devices, ASD). ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʯʠʪʳʚʘʪʝʣʠ 

ʰʪʨʠʭ-ʢʦʜʦʚ, ʧʣʘʥʰʝʪʥʳʝ ʇʂ (tablet PC) ʠ ʪʝʣʝʬʦʥʳ ʩʪʘʥʜʘʨʪʘ 802.11. ʇʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʣʠʩʴ ʵʪʠʤʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʦʙʳʯʥʦ ʥʝ ʪʨʝʙʦʚʘʣʠ ʙʦʣʴʰʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʧʦʵʪʦʤʫ ASD ʦʩʥʘʱʘʣʠʩʴ ʩʣʘʙʝʥʴʢʠʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ. WEP - 

ʧʨʦʩʪʦʡ ʚ ʧʨʠʤʝʥʝʥʠʠ ʘʣʛʦʨʠʪʤ, ʜʣʷ ʟʘʧʠʩʠ ʢʦʪʦʨʦʛʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʦʩʪʘʪʦʯʥʦ 30 

ʩʪʨʦʢ ʢʦʜʘ. ʄʘʣʳʝ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʪʦʛʦ 

ʘʣʛʦʨʠʪʤʘ, ʜʝʣʘʶʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʰʠʬʨʦʚʘʥʠʷ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʰʠʬʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ɽʉɺ, WEP ʠʩʧʦʣʴʟʫʝʪ 24-ʨʘʟʨʷʜʥʳʡ ʚʝʢʪʦʨ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʢʣʶʯʫ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦ ʘʣʛʦʨʠʪʤʫ 

RC4. ʅʘ ʨʠʩʫʥʢʝ 1.5.4  ʧʦʢʘʟʘʥ ʬʨʝʡʤ, ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʧʦ ʘʣʛʦʨʠʪʤʫ WEP ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʢʪʦʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. 

 

 
 

ʈʠʩ. 1.5.4. ʌʨʝʡʤ, ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʧʦ ʘʣʛʦʨʠʪʤʫ WEP. 

ɺʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʜʦʣʞʝʥ ʠʟʤʝʥʷʪʴʩʷ ʧʦʬʨʝʡʤʦʚʦ ʚʦ ʠʟʙʝʞʘʥʠʝ IV-ʢʦʣʣʠʟʠʡ. 

ʂʦʣʣʠʟʠʠ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʠʩʭʦʜʷʪ, ʢʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ WEP-ʢʣʶʯ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʬʨʝʡʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʢʣʶʯʝʚʦʡ ʧʦʪʦʢ. ʊʘʢʘʷ ʢʦʣʣʠʟʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦ ʨʘʟʛʘʜʳʚʘʥʠʶ ʜʘʥʥʳʭ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʜʦʙʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʢʪʦʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚʘʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʜʦʙʥʳʡ ʩʮʝʥʘʨʠʡ, ʧʦʵʪʦʤʫ 

ʚʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʯʘʩʪʦ ʤʝʥʷʶʪ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʝʜʣʘʛʘʶʪ ʧʦʬʨʝʠʤʦʚʳʝ 

ʚʝʢʪʦʨʳ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚ ʩʚʦʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ LAN. 
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ʉʧʝʮʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʘ 802.11 ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʦʜʠʥʘʢʦʚʳʝ WEP-ʢʣʶʯʠ ʙʳʣʠ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʳ ʢʘʢ ʥʘ ʢʣʠʝʥʪʘʭ, ʪʘʢ ʠ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ, ʦʙʨʘʟʫʶʱʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʝʪʠ. 

ʄʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʜʦ ʯʝʪʳʨʝʭ ʢʣʶʯʝʡ ʥʘ ʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ 

ʦʪʧʨʘʚʣʷʝʤʳʭ ʬʨʝʡʤʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʥʠʭ. 

WEP-ʰʠʬʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʨʝʡʤʘʤ ʜʘʥʥʳʭ ʠ ʚʦ ʚʨʝʤʷ 

ʧʨʦʮʝʜʫʨʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʣʶʯʦʤ. ʇʦ ʘʣʛʦʨʠʪʤʫ WEP 

ʰʠʬʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ ʬʨʝʡʤʘ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ 802.11. 

¶ ɼʘʥʥʳʝ ʠʣʠ ʧʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ (payload). 

¶ ʂʦʥʪʨʦʣʴʥʳʡ ʧʨʠʟʥʘʢ ʮʝʣʦʩʪʥʦʩʪʠ (integrity check value, ICV). 

ɿʥʘʯʝʥʠʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʦʣʝʡ ʧʝʨʝʜʘʶʪʩʷ ʙʝʟ ʰʠʬʨʦʚʘʥʠʷ. ɺʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʣʘʥ ʥʝʟʘʰʠʬʨʦʚʘʥʥʳʤ ʚʥʫʪʨʠ ʬʨʝʡʤʘ, ʯʪʦʙʳ ʧʨʠʝʤʥʘʷ ʩʪʘʥʮʠʷ ʤʦʛʣʘ 

ʧʦʣʫʯʠʪʴ ʝʛʦ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʩʰʠʬʨʦʚʢʠ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ICV. ʅʘ ʨʠʩ. 

6 ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʰʠʬʨʦʚʘʥʠʷ, ʧʝʨʝʜʘʯʠ, ʧʨʠʝʤʘ ʠ ʨʘʩʰʠʬʨʦʚʢʠ ʬʨʝʡʤʘ 

ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ WEP. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʰʠʬʨʦʚʘʥʠʶ ʜʘʥʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʘ 802.11 ʧʨʝʜʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 32-ʨʘʟʨʷʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʛʦ - ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ. 

ʕʪʦʪ ʢʦʥʪʨʦʣʴʥʳʡ ʧʨʠʟʥʘʢ ʮʝʣʦʩʪʥʦʩʪʠ ʛʦʚʦʨʠʪ ʧʨʠʝʤʥʠʢʫ ʦ ʪʦʤ, ʯʪʦ ʬʨʝʡʤ ʙʳʣ ʧʦʣʫʯʝʥ ʙʝʟ 

ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ.  

ʂʦʥʪʨʦʣʴʥʳʡ ʧʨʠʟʥʘʢ ʮʝʣʦʩʪʥʦʩʪʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʚʩʝʤ ʧʦʣʷʤ ʬʨʝʡʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

32-ʨʘʟʨʷʜʥʦʡ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʠ ʩ ʧʦʤʦʱʴʶ ʮʠʢʣʠʯʝʩʢʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ 

ʢʦʜʘ (CRC-32). ʉʪʘʥʮʠʷ-ʦʪʧʨʘʚʠʪʝʣʴ ʚʳʯʠʩʣʷʝʪ ʵʪʦ ʟʥʘʯʝʥʠʝ ʠ ʧʦʤʝʱʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚ ʧʦʣʝ 

ICV. ɿʥʘʯʝʥʠʝ ʧʦʣʷ ICV ʚʢʣʶʯʘʝʪʩʷ ʚ ʯʘʩʪʴ ʬʨʝʡʤʘ, ʰʠʬʨʫʝʤʫʶ ʧʦ ʘʣʛʦʨʠʪʤʫ WEP, ʪʘʢ ʯʪʦ 

ʝʛʦ ʥʝ ʤʦʛʫʪ ʧʨʦʩʪʦ ʪʘʢ "ʫʚʠʜʝʪʴ" ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ. ʇʦʣʫʯʘʪʝʣʴ ʬʨʝʡʤʘ ʜʝʰʠʬʨʫʝʪ ʝʛʦ, 

ʚʳʯʠʩʣʷʝʪ ʟʥʘʯʝʥʠʝ ICV ʠ ʩʨʘʚʥʠʚʘʝʪ ʨʝʟʫʣʴʪʘʪ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʦʣʷ ICV ʧʦʣʫʯʝʥʥʦʛʦ ʬʨʝʡʤʘ. 

ɽʩʣʠ ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʚʧʘʜʘʶʪ, ʬʨʝʡʤ ʩʯʠʪʘʝʪʩʷ ʧʦʜʣʠʥʥʳʤ, ʥʝʧʦʜʜʝʣʴʥʳʤ. ɽʩʣʠ ʦʥʠ ʥʝ 

ʩʦʚʧʘʜʘʶʪ, ʪʘʢʦʡ ʬʨʝʡʤ ʦʪʙʨʘʩʳʚʘʝʪʩʷ. ʅʘ ʨʠʩʫʥʢʝ 1.5.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ICV. 

 

 

ʈʠʩ. 1.5.5. ʇʨʦʮʝʩʩ ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʝʰʠʬʨʦʚʘʥʠʷ 
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ʈʠʩ. 1.5.6. ɼʠʘʛʨʘʤʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ICV 

 

1.5.3 ʐʠʬʨʦʚʘʥʠʝ ʧʦ ʘʣʛʦʨʠʪʤʫ AES. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʰʠʬʨʦʚʘʥʠʝ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 

802.11, ʠʤʝʶʪ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ. IEEE ʠ WPA ʫʩʠʣʠʣʠ ʘʣʛʦʨʠʪʤ WEP ʧʨʦʪʦʢʦʣʦʤ TKIP ʠ 

ʧʨʝʜʣʘʛʘʶʪ ʩʠʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʫ 802.11i, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʟʘʱʠʪʫ ʙʝʩʧʨʦʚʦʜʥʳʭ LAN ʩʪʘʥʜʘʨʪʘ 802.11. ɺ ʪʦ ʞʝ ʚʨʝʤʷ IEEE ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʠʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʰʠʬʨʦʚʘʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ IEEE ʘʜʘʧʪʠʨʦʚʘʣ ʘʣʛʦʨʠʪʤ 

AES ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʜʝʣʫ, ʢʘʩʘʶʱʝʤʫʩʷ ʟʘʱʠʱʘʝʤʳʭ ʜʘʥʥʳʭ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʪʘʥʜʘʨʪʘ 802.11i. ʂʦʤʧʦʥʝʥʪʳ WPA ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʢʫ 

ʰʠʬʨʦʚʘʥʠʷ ʧʦ ʘʣʛʦʨʠʪʤʫ AES. ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʠʝ ʚʝʨʩʠʠ WPA, ʚʦʟʤʦʞʥʦ, ʙʫʜʫʪ 

ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 802.11i ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʫʜʫʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʰʠʬʨʦʚʘʥʠʝ ʧʦ ʘʣʛʦʨʠʪʤʫ AES. 

ɸʣʛʦʨʠʪʤ AES ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʩʨʝʜʩʪʚ ʰʠʬʨʦʚʘʥʠʷ, 

ʦʜʦʙʨʝʥʥʦʝ ʅʘʮʠʦʥʘʣʴʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ (NIST) ʉʐɸ. IEEE 

ʨʘʟʨʘʙʦʪʘʣ ʨʝʞʠʤ AES, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ LAN. 

ʕʪʦʪ ʨʝʞʠʤ ʥʘʟʳʚʘʝʪʩʷ ʨʝʞʠʤ ʩʯʝʪʘ ʩʮʝʧʣʝʥʠʡ ʙʣʦʢʦʚ ʰʠʬʨʘ (Cipher Block Chaining Counter 

Mode, CBC-CTR) ʩ ʢʦʥʪʨʦʣʝʤ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ ʦ ʩʮʝʧʣʝʥʠʷʭ ʙʣʦʢʦʚ ʰʠʬʨʘ (Cipher 

Block Chaining Message Authenticity Check, CBC-MAC), ʚʩʝ ʚʤʝʩʪʝ ʵʪʦ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʘʙʙʨʝʚʠʘʪʫʨʦʡ AES-CCM. ʈʝʞʠʤ ʉʉʄ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʨʝʞʠʤʘ 

ʰʠʬʨʦʚʘʥʠʷ CBC-CTR ʠ ʘʣʛʦʨʠʪʤʘ ʢʦʥʪʨʦʣʷ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ ʉɺʉ-ʄɸʉ. ʕʪʠ 

ʬʫʥʢʮʠʠ ʩʢʦʤʙʠʥʠʨʦʚʘʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ 

ʚ ʦʜʥʦʤ ʨʝʰʝʥʠʠ. 

ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ CBC-CTR ʨʘʙʦʪʘʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʯʝʪʯʠʢʘ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ 

ʢʣʶʯʝʚʦʛʦ ʧʦʪʦʢʘ. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʩʯʝʪʯʠʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ ʧʦʩʣʝ ʰʠʬʨʦʚʘʥʠʷ 

ʢʘʞʜʦʛʦ ʙʣʦʢʘ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʙʣʦʢʘ. ʌʨʝʡʤ ʩ ʦʪʢʨʳʪʳʤ ʪʝʢʩʪʦʤ ʜʝʣʠʪʩʷ ʥʘ 16-ʙʘʡʪʦʚʳʝ ʙʣʦʢʠ. ʇʦʩʣʝ 

ʰʠʬʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ, ʠ ʪʘʢ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʟʘʰʠʬʨʦʚʘʥʳ ʚʩʝ ʙʣʦʢʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʬʨʝʡʤʘ ʩʯʝʪʯʠʢ 

ʧʝʨʝʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʉɺʉ-ʄɸʉ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʘ ʰʠʬ-

ʨʦʚʘʥʠʷ ʉɺʉ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤʫ ʬʨʝʡʤʫ, ʢ ʘʜʨʝʩʫ ʥʘʟʥʘʯʝʥʠʷ, ʘʜʨʝʩʫ ʠʩʪʦʯʥʠʢʘ ʠ 

ʜʘʥʥʳʤ. ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ 128-ʨʘʟʨʷʜʥʳʡ ʚʳʭʦʜ ʫʩʝʢʘʝʪʩʷ ʜʦ 64 ʙʠʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʧʝʨʝʜʘʚʘʝʤʦʤ ʬʨʝʡʤʝ. 

ʉɺʉ-ʄɸʉ ʨʘʙʦʪʘʝʪ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʥʦ ʠʤʝʝʪ ʠʟʜʝʨʞʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʜʚʫʭ ʦʧʝʨʘʮʠʡ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ. ʕʪʦʪ 



 

122 

 

 

ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ "ʥʘʢʣʘʜʥʳʝ 

ʨʘʩʭʦʜʳ" ʰʠʬʨʦʚʘʥʠʷ. 

 

1.6 ɿʘʱʠʱʝʥʥʳʝ LAN ʩʪʘʥʜʘʨʪʘ 802.11. 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʝʦʜʦʣʝʣʘ ʩʣʘʙʳʝ ʤʝʩʪʘ ʚ ʤʝʭʘʥʠʟʤʘʭ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʟʘʱʠʪʳ 

ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ 802.11. ʏʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʝʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʟʘʱʠʱʝʥʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʩʝʪʝʡ, IEEE ʧʦʚʳʩʠʣ ʟʘʱʠʱʝʥʥʦʩʪʴ 

ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ 802.11, ʨʘʟʨʘʙʦʪʘʚ ʫʣʫʯʰʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʰʠʬʨʦʚʘʥʠʷ. 

ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʧʨʦʝʢʪ ʩʪʘʥʜʘʨʪʘ 802.11i. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʝʢʪ 

802.11i ʥʝ ʫʪʚʝʨʞʜʝʥ ʢʘʢ ʩʪʘʥʜʘʨʪ, ʧʦʵʪʦʤʫ ɸʣʴʷʥʩ Wi-Fi (Wi-Fi Alliance) ʩʦʙʨʘʣ ʧʦʜʥʘʙʦʨ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʫ 802.11i, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ "ʟʘʱʠʱʝʥʥʳʡ 

ʜʦʩʪʫʧ ʢ Wi-Fi" (Wi-Fi Protected Access, WPA). ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʩʪʘʥʜʘʨʪ 

802.11i ʠ ʢʦʤʧʦʥʝʥʪʳ WPA. 

ʄʥʦʛʠʝ ʦʰʠʙʦʯʥʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ WEP - ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʟʘʱʠʪʫ ʙʝʩʧʨʦʚʦʜʥʳʭ LAN. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʟʘʱʠʪʘ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠʤʝʝʪ ʯʝʪʳʨʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ. 

1. ɹʘʟʦʚʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ (authentication framework). ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʭʘʥʠʟʤ, 

ʢʦʪʦʨʳʡ ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʘʣʛʦʨʠʪʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ   ʟʘʱʠʱʝʥʥʦʛʦ  

ʦʙʤʝʥʘ  ʩʦʦʙʱʝʥʠʷʤʠ   ʤʝʞʜʫ  ʢʣʠʝʥʪʦʤ,  ʪʦʯʢʦʡ  ʜʦʩʪʫʧʘ ʠ ʩʝʨʚʝʨʦʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

2. ɸʣʛʦʨʠʪʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʛʦʨʠʪʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 
ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʧʦʣʥʦʤʦʯʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

3. ɸʣʛʦʨʠʪʤ ʟʘʱʠʪʳ ʜʘʥʥʳʭ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʧʨʠ ʧʝʨʝʜʘʯʝ ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʫʶ 

ʩʨʝʜʫ ʬʨʝʡʤʦʚ ʜʘʥʥʳʭ. 

4. ɸʣʛʦʨʠʪʤ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ (data integrity algorithm). ʆʙʝʩʧʝʯʠʚʘʝʪ 
ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʭ ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʨʝʜʫ, ʧʦʟʚʦʣʷʷ ʧʨʠʝʤʥʠʢʫ 

ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʥʝ ʙʳʣʠ ʧʦʜʤʝʥʝʥʳ. 

 

1.6.1 ɹʘʟʦʚʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 

ʆʩʥʦʚʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ 802.11 ʷʚʣʷʝʪʩʷ ʩʣʫʞʝʙʥʳʡ ʬʨʝʡʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʩʪʘʥʜʘʨʪʘ 802.11. ʕʪʦʪ ʩʣʫʞʝʙʥʳʡ ʬʨʝʡʤ ʧʦʤʦʛʘʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʦʪʢʨʳʪʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʣʶʯʦʤ, ʭʦʪʷ ʩʘʤ ʧʦ ʩʝʙʝ 

ʬʨʝʡʤ ʥʝ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʣʠʝʥʪʘ. ʇʦʩʢʦʣʴʢʫ ʦ ʥʝʜʦʩʪʘʪʢʘʭ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ 802.11 ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʧʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʟʘʱʠɦʝʥʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ 

ʙʝʩʧʨʦʚʦʜʥʳʭ LAN. 

ɺ ʩʪʘʥʜʘʨʪʝ 802.11 ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ (ʦʥʠ ʧʝʨʝʯʠʩʣʝʥʳ ʥʠʞʝ). 

¶ ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

¶ ɼʠʥʘʤʠʯʥʦ ʰʠʬʨʫʝʤʳʝ ʢʣʶʯʠ. 

¶ ʋʧʨʘʚʣʝʥʠʝ ʟʘʰʠʬʨʦʚʘʥʥʳʤʠ ʢʣʶʯʘʤʠ. 

¶ ɺʟʘʠʤʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʱʠʪʳ ʩʝʪʠ. ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʦʙʥʘʷ ʦʪʢʨʳʪʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʣʶʯʦʤ, ʥʝ ʩʧʦʩʦʙʥʘ ʚʦʩ-

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʫʩʪ-

ʨʦʡʩʪʚʦʤ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʧʦʪʝʨʝ ʠʣʠ ʢʨʘʞʝ ʪʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʧʦ ʦʢʦʥʯʘʥʠʠ 

ʨʘʙʦʪʳ ʧʦ ʥʘʡʤʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʝʪʠ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥ ʚʨʫʯʥʫʶ ʠʟʤʝʥʷʪʴ ʢʣʶʯʠ ʚʩʝʭ ʪʦʯʝʢ 

ʜʦʩʪʫʧʘ ʠ ʢʣʠʝʥʪʦʚ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ 802.11. ʇʨʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʫʧʨʘʚʣʝʥʠʠ ʯʝʨʝʟ ʩʝʨʚʝʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʫʯʝʪʘ (authentication, 

authorization, and accounting, AAA), ʪʘʢʦʡ ʢʘʢ. RADIUS, ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʟʘʧʨʝʪʠʪʴ 



 

123 

 

 

ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʦʪʜʝʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʘ ʥʝ ʠʭ ʫʩʪʨʦʡʩʪʚʘʤ. 

ʊʨʝʙʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʤʝʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ: ʥʘʣʠʯʠʝ ʦʪʜʝʣʴʥʳʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʦʟʜʘʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ, ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʟʘʱʠʪʳ ʙʝʩʧʨʦʚʦʜʥʳʭ 

LAN ʠ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʢʣʶʯʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʩʚʦʙʦʞʜʘʶʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʘʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʳʭ ʢʣʶʯʝʡ. ʂʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠ ʥʘʟʥʘʯʘʶʪʩʷ ʠ 

ʘʥʥʫʣʠʨʫʶʪʩʷ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʭʦʜʠʪ ʧʨʦʮʝʜʫʨʫ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠʣʠ ʚʳʭʦʜʠʪ ʠʟ ʩʝʪʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʟ ʩʝʪʠ, ʜʦʩʪʘʪʦʯʥʦ ʘʥʥʫʣʠʨʦʚʘʪʴ ʝʛʦ 

ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ, ʠ ʦʥ ʧʦʪʝʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ. 

ɺʟʘʠʤʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ - ʵʪʦ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʜʚʫʭʩʪʦʨʦʥʥʷʷ. ɽʝ "ʜʚʫʭʩʪʦʨʦʥʥʷʷ" 

ʧʨʠʨʦʜʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʩʝʪʴ ʘʫʪʝʥʪʠʬʠʮʠʨʫʝʪ ʢʣʠʝʥʪʘ, ʥʦ ʠ ʢʣʠʝʥʪ ʘʫʪʝʥ-

ʪʠʬʠʮʠʨʫʝʪ ʩʝʪʴ. ʇʨʠ ʦʪʢʨʳʪʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʩʦʚʤʝʩʪʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʣʶʯʦʤ ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʠʣʠ ʩʝʪʴ ʘʫʪʝʥʪʠʬʠʮʠʨʫʝʪ ʢʣʠʝʥʪʘ. ʇʦʩʣʝʜʥʠʡ ʥʝ ʟʥʘʝʪ 

ʥʘʚʝʨʥʷʢʘ, ʯʪʦ ʧʦʜʢʣʶʯʠʣʩʷ ʠʤʝʥʥʦ ʢ ʪʦʡ ʩʝʪʠ, ʢ ʢʘʢʦʡ ʥʫʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʪʘʥʜʘʨʪʝ 802.11 

ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʢʣʠʝʥʪʫ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʝʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʠʣʠ ʢʣʠʝʥʪʩʢʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʚʳʜʘʪʴ ʩʝʙʷ 

ʟʘ "ʟʘʢʦʥʥʫʶ" ʪʦʯʢʫ ʜʦʩʪʫʧʘ ʠ ʧʦʚʨʝʜʠʪʴ ʜʘʥʥʳʝ ʥʘ ʢʣʠʝʥʪʩʢʦʡ ʤʘʰʠʥʝ. ʅʘ ʨʠʩʫʥʢʝ 1.6.1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʛʨʘʤʤʳ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʠ ʚʟʘʠʤʥʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

 

 
ʈʠʩ. 1.6.1. ʆʜʥʦʩʪʦʨʦʥʥʷʷ ʠ ʚʟʘʠʤʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 
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IEEɽ ʥʘʯʘʣ ʙʦʨʴʙʫ ʩ ʜʝʬʝʢʪʘʤʠ ʤʝʭʘʥʠʟʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ 802.11 ʩ ʧʨʠʥʷʪʠʷ 

ʙʘʟʦʚʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʘʥʜʘʨʪʫ 802.1X. ʉʪʘʥʜʘʨʪ 802.1X ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʪʘʥʜʘʨʪ IEEE, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʤ ʪʦʧʦʣʦʛʠʷʤ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʝʨʠʠ 

ʩʪʘʥʜʘʨʪʦʚ 802 ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʨʘʱʠʚʘʪʴ ʝʛʦ ʤʝʭʘʥʠʟʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʜʦ ʪʘʢʦʚʳʭ, ʦʙʳʯʥʦ 

ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ. ʉʪʘʥʜʘʨʪ 802.1X ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʨʦʪʦʢʦʣʘ ʪʠʧʘ "ʪʦʯʢʘ-ʪʦʯʢʘ" (Point-to-Point Protocol, PPP), 

ʠ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʰʠʨʷʝʤʳʡ ʧʨʦʪʦʢʦʣ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (Extensible Authentication Protocol, 

EAP). ʇʦʧʨʦʩʪʫ ʛʦʚʦʨʷ, ʩʪʘʥʜʘʨʪ 802.1X ʠʥʢʘʧʩʫʣʠʨʫʝʪ ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʥʘ 

ʫʨʦʚʥʝ 2. ʉʪʘʥʜʘʨʪ 802.11i ʚʢʣʶʯʘʝʪ ʙʘʟʦʚʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʩʪʘʥʜʘʨʪʘ 802.1X, ʪʨʝʙʫʷ, 

ʯʪʦʙʳ ʦʥʘ ʧʨʠʤʝʥʷʣʘʩʴ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘ ʨʠʩ. 1.6.2 ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʪʘʥʜʘʨʪ 802.1X ʚ ʯʘʩʪʠ ʘʣʛʦʨʠʪʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʦʧʦʣʦʛʠʡ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʝʨʠʠ 

ʩʪʘʥʜʘʨʪʦʚ 802. 

 

 
 

ʈʠʩ. 1.6.2. ʉʪʘʥʜʘʨʪ 802.1X ʠ ʪʦʧʦʣʦʛʠʠ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʇʨʦʪʦʢʦʣ ɽɸʈ (RFC 2284) ʠ ʩʪʘʥʜʘʨʪ 802.1X ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʦʙʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʩʝʪʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʧʨʦʪʦʢʦʣʫ ɽɸʈ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ - ʠʣʠ 802.1X, ʠʣʠ ɽɸʈ. ɽʜʠʥʩʪʚʝʥʥʦʝ 

ʪʨʝʙʦʚʘʥʠʝ - ʯʪʦʙʳ ʢʘʢ ʢʣʠʝʥʪ ʩʪʘʥʜʘʨʪʘ 802.11 (ʟʜʝʩʴ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʩʠʪʝʣʝʤ 

(supplicant)), ʪʘʢ ʠ ʩʝʨʚʝʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʜʜʝʨʞʠʚʘʣʠ ʘʣʛʦʨʠʪʤ ɽɸʈ-ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʊʘʢʘʷ ʦʪʢʨʳʪʘʷ ʠ ʨʘʩʰʠʨʷʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʟʦʚʫʶ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʚ ʢʘʞʜʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʦʜʭʦʜʷʱʫʶ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʪʠʧʦʚ ɽɸʈ-ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

¶ ɽɸʈ ʟʘʱʠʪʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʨʦʚʥʷ (EAP-transport layer security, EAP-PEAP). ʈʘʙʦʪʘʝʪ 

ʘʥʘʣʦʛʠʯʥʦ ʧʨʦʪʦʢʦʣʫ ʟʘʱʠʱʝʥʥʳʭ ʩʦʢʝʪʦʚ (secure sockets layer, SSL). ɺʟʘʠʤʥʘʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ 

ʜʣʷ ʩʦʟʜʘʥʠʷ SSL-ʪʫʥʥʝʣʷ ʜʣʷ ʢʣʠʝʥʪʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʟʘʱʠʱʝʥʥʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʚ 

ʩʝʪʠ. 

¶ EAP-Message  Digest  5   (EAP-MD5).  ɸʥʘʣʦʛʠʯʥʦ  ʧʨʦʪʦʢʦʣʫ  ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ  ʩʦʛʣʘʩʦʚʘʥʠʝʤ  ʚʳʟʦʚʘ (challenge  handshake  authentication protocol, 

CHAP), EAP-MD5 ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʘʣʛʦʨʠʪʤʘ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʦʣʷ. 

¶ EAP-Cisco. ɽɸʈ-ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʪʠʧʘ EAP-Cisco, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ LEAP, 

ʙʳʣʘ ʧʝʨʚʦʡ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ LAN. EAP-Cisco ð 

ʵʪʦ ʘʣʛʦʨʠʪʤ ʚʟʘʠʤʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʦʣʷ. 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʫ 802.1X ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

1. ʇʨʦʩʠʪʝʣʴ. ʈʘʟʤʝʱʘʝʪʩʷ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʙʝʩʧʨʦʚʦʜʥʦʡ LAN. 
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2. ɸʫʪʝʥʪʠʬʠʢʘʪʦʨ (authenticator). ʈʘʟʤʝʱʘʝʪʩʷ ʚ ʪʦʯʢʝ ʜʦʩʪʫʧʘ. 

3. ʉʝʨʚʝʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʈʘʟʤʝʱʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ RADIUS. 

ʕʪʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ 

ʫʩʪʨʦʡʩʪʚʘʭ ʩʝʪʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʥʜʘʨʪʘ 802.11 ʘʫʪʝʥʪʠʬʠʢʘʪʦʨ ʩʦʟʜʘʝʪ ʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪ 

ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʢʣʠʝʥʪʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʝ ʘʩʩʦʮʠʘʮʠʠ (AID). ʕʪʦʪ ʣʦʛʠʯʝʩʢʠʡ 

ʧʦʨʪ ʠʤʝʝʪ ʜʚʘ ʪʨʘʢʪʘ ʧʨʦʭʦʞʜʝʥʠʷ ʜʘʥʥʳʭ: ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ. 

ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʪʨʘʢʪ ʧʨʦʭʦʞʜʝʥʠʷ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʪʴ ʚʩʝʤʫ 

ʪʨʘʬʠʢʫ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ 802.1X. ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʪʨʘʢʪ ʧʨʦʭʦʞʜʝʥʠʷ ʜʘʥʥʳʭ 

ʙʣʦʢʠʨʫʝʪ ʦʙʳʯʥʳʡ ʪʨʘʬʠʢ ʩʝʪʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʘ ʫʩʧʝʰʥʘʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʢʣʠʝʥʪʘ. ʅʘ ʨʠʩ. 1.6.3 ʧʦʢʘʟʘʥʳ ʣʦʛʠʯʝʩʢʠʝ ʧʦʨʪʳ ʘʫʪʝʥʪʠʬʠʢʘʪʦʨʘ 

ʩʪʘʥʜʘʨʪʘ 802.1X. 

 

 

ʈʠʩ. 1.6.3. ʃʦʛʠʯʝʩʢʠʝ ʧʦʨʪʳ ʘʫʪʝʥʪʠʬʠʢʘʪʦʨʘ ʩʪʘʥʜʘʨʪʘ 802. 1X 

 

1.6.2 ɸʣʛʦʨʠʪʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʉʪʘʥʜʘʨʪ 802.11i ʠ WPA ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʝʭʘʥʠʟʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʘʙʦʪʫ ʘʣʛʦʨʠʪʤʘ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ, ʪʦʯʢʦʡ ʜʦʩʪʫʧʘ ʠ ʩʝʨʚʝʨʦʤ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʘ ʙʘʟʦʚʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ 802.1X.  

ʅʠ ʩʪʘʥʜʘʨʪ 802.11i, ʥʠ WPA ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʧʨʠʤʝʥʝʥʠʝ ʦʩʦʙʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʥʦ ʦʙʘ ʨʝʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʣ ʙʳ 

ʚʟʘʠʤʥʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʛʝʥʝʨʘʮʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ EAP-Cisco. 

ʕʪʦʪ ʘʣʛʦʨʠʪʤ, ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ Cisco LEAP, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʦʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ 

ʘʣʛʦʨʠʪʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ LAN. 

ɸʣʛʦʨʠʪʤ EAP-Cisco ʷʚʣʷʝʪʩʷ ʧʘʪʝʥʪʦʚʘʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʧʦʚʝʨʭ 

ʘʣʛʦʨʠʪʤʘ ʙʘʟʦʚʦʡ ʦʪʢʨʳʪʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʝʪʘʣʠ ʘʣʛʦʨʠʪʤʘ EAP-Cisco, 

ʢʘʩʘʶʱʠʝʩʷ ʩʦʜʝʨʞʠʤʦʛʦ ʛʝʥʝʨʠʨʫʝʤʳʭ ʚʳʟʦʚʘ ʠ ʦʪʚʝʪʘ ʥʘ ʚʳʟʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
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ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʛʣʘʰʝʥʳ. ɸʣʛʦʨʠʪʤ EAP-Cisco ʧʝʨʝʚʳʧʦʣʥʷʝʪ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʟʘʱʠʱʝʥʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ 

LAN, ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʤʝʨ. 

¶ ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

¶ ɺʟʘʠʤʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 

¶ ɼʠʥʘʤʠʯʝʩʢʠʝ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ. 

ɽʩʣʠ ʢʘʢʦʤʫ-ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʫʞʥʦ ʟʘʧʨʝʪʠʪʴ ʜʦʩʪʫʧ ʢ ʩʝʪʠ, ʜʦʩʪʘʪʦʯʥʦ ʫʜʘʣʠʪʴ ʝʛʦ 

ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʩʝʨʚʝʨʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ 

ʩʤʦʞʝʪ ʫʩʧʝʰʥʦ ʧʨʦʡʪʠ ʧʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʘ ʝʛʦ ʫʩʪʨʦʡʩʪʚʦ - ʩʛʝʥʝʨʠʨʦʚʘʪʴ 

ʧʨʘʚʠʣʴʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʣʶʯ ʰʠʬʨʦʚʘʥʠʷ. 

 

1.6.3 ɸʣʛʦʨʠʪʤ ʟʘʱʠʪʳ ʜʘʥʥʳʭ. 

ʋʷʟʚʠʤʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ ʚ WEP ʧʦʩʪʘʚʠʣʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ 802.11 ʠ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ IEEE ʚ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʂʘʢ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʩʠʩʪʝʤʫ ʰʠʬʨʦʚʘʥʠʷ 

ʩʪʘʥʜʘʨʪʘ 802.11, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʟʘʤʝʥʝ ʚʩʝʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʠ ʩʝʪʝʚʳʭ ʢʘʨʪ ʢʣʠʝʥʪʦʚ? 

IEEE ʦʪʚʝʪʠʣ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʧʨʝʜʣʦʞʠʚ ʷʚʣʷʶʱʠʡʩʷ ʯʘʩʪʴʶ ʩʪʘʥʜʘʨʪʘ 802.11i (ʠ WPA) 

ʚʨʝʤʝʥʥʳʡ ʧʨʦʪʦʢʦʣ ʮʝʣʦʩʪʥʦʩʪʠ ʢʣʶʯʘ (temporal key integrity protocol, TKIP). 

ʕʪʦʪ ʧʨʦʪʦʢʦʣ ʠʩʧʦʣʴʟʫʝʪ ʤʥʦʛʠʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ WEP, ʯʪʦʙʳ ʦʧʨʘʚʜʘʪʴ ʠʥʚʝʩʪʠʮʠʠ, 

ʩʜʝʣʘʥʥʳʝ ʢʣʠʝʥʪʘʤʠ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʪʘʥʜʘʨʪʘ 802.11, ʥʦ ʣʠʢʚʠʜʠʨʫʝʪ 

ʥʝʩʢʦʣʴʢʦ ʩʣʘʙʳʭ ʤʝʩʪ ʧʦʩʣʝʜʥʝʛʦ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʬʨʝʡʤʦʚ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʳʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʧʨʦʪʦʢʦʣʦʤ TKIP, ʪʘʢʦʚʳ. 

ʇʦʬʨʝʡʤʦʚʦʝ  ʠʟʤʝʥʝʥʠʝ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ.  WEP-ʢʣʶʯ ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʪʩʷ, ʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʬʨʝʡʤʘ ʦʥ ʜʨʫʛʦʡ. 

ʂʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʷ (message integrity check, MIC). ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʬʨʝʡʤʦʚ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʚʝʜʝʥʠʷ  

ʪʘʡʥʳʭ  ʤʘʥʠʧʫʣʷʮʠʡ  ʩ ʬʨʝʡʤʘʤʠ  ʠ  ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ  ʬʨʝʡʤʦʚ. 

ɸʪʘʢʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʫʷʟʚʠʤʦʩʪʴ ʩʣʘʙʳʭ IV, ʦʩʥʦʚʘʥʳ ʥʘ ʥʘʢʦʧʣʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʬʨʝʡʤʦʚ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨʤʘʮʠʶ, ʟʘʰʠʬʨʦʚʘʥʥʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʘʙʳʭ IV. 

ʇʨʦʩʪʝʡʰʠʤ ʩʧʦʩʦʙʦʤ ʩʜʝʨʞʠʚʘʥʠʷ ʪʘʢʠʭ ʘʪʘʢ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ WEP-ʢʣʶʯʘ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʦʙʤʝʥʝ ʬʨʝʡʤʘʤʠ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʪʦʯʢʦʡ ʜʦʩʪʫʧʘ, ʜʦ ʪʦʛʦ ʢʘʢ 

ʘʪʘʢʫʶʱʠʡ ʫʩʧʝʝʪ ʥʘʢʦʧʠʪʴ ʬʨʝʡʤʳ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʚʳʚʦʜʘ ʙʠʪʦʚ ʢʣʶʯʘ. 

IEEE ʘʜʘʧʪʠʨʦʚʘʣʘ ʩʭʝʤʫ, ʠʟʚʝʩʪʥʫʶ ʢʘʢ ʧʦʬʨʝʡʤʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʶʯʘ (per-frame 

keying). (ɽʝ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʢʣʶʯʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ (per-packet keying) ʠ ʯʘʩʪʦʝ 

ʠʟʤʝʥʝʥʠʝ ʢʣʶʯʘ ʧʘʢʝʪʘ (fast packet keying).) ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ, ʥʘ ʢʦʪʦʨʦʤ ʦʩʥʦʚʘʥʦ 

ʧʦʬʨʝʡʤʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʶʯʘ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ IV, ʄɸʉ-ʘʜʨʝʩ ʧʝʨʝʜʘʪʯʠʢʘ ʠ WEP-ʢʣʶʯ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʬʫʥʢʮʠʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʥʦʤʫ 104-ʨʘʟʨʷʜʥʦʤʫ WEP-ʢʣʶʯʫ ʠ 24-

ʨʘʟʨʷʜʥʦʤʫ IV. 

IEEE ʧʨʝʜʣʦʞʠʣʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ 24-ʨʘʟʨʷʜʥʳʡ ʚʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʜʦ 48-ʨʘʟʨʷʜʥʦʛʦ 

IV. ɺ ʥʠʞʝʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʦʯʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʦʝ ʨʘʩʰʠʨʝʥʠʝ IV. ʅʘ 

ʨʠʩ. 18 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʟʝʮ 48-ʨʘʟʨʷʜʥʦʛʦ IV ʠ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʵʪʦʪ IV ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʯʘʩʪʠ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʦʬʨʝʡʤʦʚʦʤ ʠʟʤʝʥʝʥʠʠ ʢʣʶʯʘ. 

 

 
ʈʠʩ. 1.6.4. ʈʘʟʙʠʝʥʠʝ ʥʘ ʯʘʩʪʠ IV ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʦʬʨʝʡʤʦʚʦʤ ʠʟʤʝʥʝʥʠʠ ʢʣʶʯʘ 
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ʇʨʦʮʝʩʩ ʧʦʬʨʝʡʤʦʚʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʘ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ. 

ɹʘʟʦʚʳʡ WEP-ʢʣʶʯ (ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʫ 802.1X) 

ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩʦ ʩʪʘʨʰʠʤʠ 32 ʨʘʟʨʷʜʘʤʠ 48-ʨʘʟʨʷʜʥʦʛʦ IV (32-ʨʘʟʨʷʜʥʳʝ ʯʠʩʣʘ ʤʦʛʫʪ 

ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ 0-4 294 967 295) ʠ ʄɸʉ-ʘʜʨʝʩʦʤ ʧʝʨʝʜʘʪʯʠʢʘ. ʈʝʟʫʣʴʪʘʪ ʵʪʦʛʦ ʜʝʡʩʪʚʠʷ 

ʥʘʟʳʚʘʝʪʩʷ ʢʣʶʯ 1-ʡ ʬʘʟʳ (phase 1 key). ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʟʘʥʝʩʪʠ ʢʣʶʯ 1-ʡ ʬʘʟʳ ʚ ʢʵʰ 

ʠ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʧʦʤʝʩʪʠʪʴ ʚ ʢʣʶʯ (ʨʠʩ. 19). 

ʂʣʶʯ 1-ʡ ʬʘʟʳ ʩʥʦʚʘ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ IV ʠ ʄɸʉ-ʘʜʨʝʩʦʤ ʧʝʨʝʜʘʪʯʠʢʘ (ʊɸ) ʜʣʷ 

ʚʳʨʘʙʦʪʢʠ ʟʥʘʯʝʥʠʷ ʧʦʬʨʝʡʤʦʚʦʛʦ ʢʣʶʯʘ. 

ɺʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (IV), ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʬʨʝʡʤʘ, ʠʤʝʝʪ ʨʘʟʤʝʨ ʪʦʣʴʢʦ 16 

ʙʠʪ (16-ʨʘʟʨʷʜʥʳʝ ʯʠʩʣʘ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ 0-65 535). ʆʩʪʘʚʰʠʝʩʷ 8 ʙʠʪ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʢʘʢ ʟʘʧʦʣʥʠʪʝʣʴ. 

ʇʦʬʨʝʡʤʦʚʳʡ ʢʣʶʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ WEP-ʰʠʬʨʦʚʘʥʠʷ ʬʨʝʡʤʘ ʜʘʥʥʳʭ. 

ʂʦʛʜʘ 16-ʙʠʪʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ IV ʦʢʘʟʳʚʘʝʪʩʷ ʠʩʯʝʨʧʘʥʥʳʤ, ʢʣʶʯ 1-ʡ ʬʘʟʳ 

ʦʪʙʨʘʩʳʚʘʝʪʩʷ ʠ 32 ʩʪʘʨʰʠʭ ʨʘʟʨʷʜʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ  1.  (ɽʩʣʠ ʟʥʘʯʝʥʠʝ IV ʧʝʨʚʦʡ ʬʘʟʳ 

ʙʳʣʦ ʨʘʚʥʦ 12, ʦʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 13.) 

ɿʥʘʯʝʥʠʝ ʇʦʬʨʝʡʤʦʚʦʛʦ ʢʣʶʯʘ ʚʳʯʠʩʣʷʝʪʩʷ ʟʘʥʦʚʦ, ʢʘʢ ʥʘ ʵʪʘʧʝ 2. 

 

 
 

ʈʠʩ. 1.6.5. ʇʨʦʮʝʩʩ ʇʦʬʨʝʡʤʦʚʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʘ 

ʇʦʬʨʝʡʤʦʚʦ ʠʟʤʝʥʷʝʤʳʡ ʢʣʶʯ ʠʤʝʝʪ ʩʠʣʫ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 16-ʨʘʟʨʷʜʥʳʝ ʟʥʘʯʝʥʠʷ IV 

ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʪʦʨʥʦ. ɽʩʣʠ 16-ʨʘʟʨʷʜʥʳʝ ʟʥʘʯʝʥʠʷ IV ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘʞʜʳ, 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʣʣʠʟʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʘʪʘʢʫ ʠ ʚʳʚʝʩʪʠ 

ʢʣʶʯʝʚʦʡ ʧʦʪʦʢ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʢʦʣʣʠʟʠʡ IV, ʟʥʘʯʝʥʠʝ ʢʣʶʯʘ 1-ʡ ʬʘʟʳ ʚʳʯʠʩʣʷʝʪʩʷ ʟʘʥʦʚʦ 

ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʩʪʘʨʰʠʭ 32 ʨʘʟʨʷʜʦʚ IV ʥʘ 1 ʠ ʧʦʚʪʦʨʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʧʦʬʨʝʡʤʦʚʦʛʦ 

ʢʣʶʯʘ. 

ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʫʩʠʣʠʚʘʝʪ WEP ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʝʡʯʘʩ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʪʘʢ ʫʩʪʨʘʥʷʶʪʩʷ ʙʝʟ ʟʘʤʝʥʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʵʪʦʪ ʘʣʛʦʨʠʪʤ (ʠ TKIP ʚ ʮʝʣʦʤ) ʨʘʟʨʘʙʦʪʘʥ ʩ ʮʝʣʴʶ ʟʘʣʘʪʘʪʴ ʙʨʝʰʠ ʚ ʩʠʩʪʝʤʝ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ WEP ʠ ʩʪʘʥʜʘʨʪʘ 802.11. ʆʥ ʞʝʨʪʚʫʝʪ ʩʣʘʙʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʚʤʝʩʪʦ ʪʦʛʦ 

ʯʪʦʙʳ ʟʘʤʝʥʷʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʉʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ 802.11 ʜʦʣʞʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ TKIP, ʥʦ WEP/TKIP ʙʫʜʝʪ ʧʦʩʪʝʧʝʥʥʦ ʩʚʝʨʪʳʚʘʪʴʩʷ ʚ ʧʦʣʴʟʫ ʘʣʛʦʨʠʪʤʘ ʩ 

ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʰʠʬʨʦʚʘʥʠʷ, ʪʘʢʦʛʦ ʢʘʢ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʩʪʘʥʜʘʨʪ 

ʰʠʬʨʦʚʘʥʠʷ (advanced encryption standard, AES). 
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1.6.4 ʎʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ 

ɺ ʙʫʜʫʱʝʤ ʜʣʷ ʫʩʠʣʝʥʠʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʟʥʘʢʘ ʮʝʣʦʩʪʥʦʩʪʠ (ICV) ʩʪʘʥʜʘʨʪʘ 802.11, ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʦʥʪʨʦʣʴ 

ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʷ (MIC). ɹʣʘʛʦʜʘʨʷ MIC ʤʦʛʫʪ ʙʳʪʴ ʣʠʢʚʠʜʠʨʦʚʘʥʳ ʩʣʘʙʳʝ ʤʝʩʪʘ 

ʟʘʱʠʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʨʦʚʝʜʝʥʠʶ ʘʪʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʜʝʣʴʥʳʭ ʬʨʝʡʤʦʚ ʠ 

ʞʦʥʛʣʠʨʦʚʘʥʠʝʤ ʙʠʪʘʤʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʨʘʥʝʝ ʚ. IEEE ʧʨʝʜʣʦʞʠʣʘ ʩʧʝʮʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ, 

ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ Michael (ʄʘʡʢʣ), ʯʪʦʙʳ ʫʩʠʣʠʪʴ ʨʦʣʴ ICV ʚ ʰʠʬʨʦʚʘʥʠʠ ʬʨʝʡʤʦʚ 

ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘ 802.11. 

MIC ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʶʯʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ 

ʰʠʬʨʦʚʘʥʠʷ ʬʨʝʡʤʦʚ ʜʘʥʥʳʭ. ʕʪʦʪ ʫʥʠʢʘʣʴʥʳʡ ʢʣʶʯ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʥʘʟʥʘʯʝʥʥʳʤ ʄɸʉ-

ʘʜʨʝʩʦʤ ʠ ʠʩʭʦʜʥʳʤ ʄɸʉ-ʘʜʨʝʩʦʤ ʬʨʝʡʤʘ, ʘ ʪʘʢʞʝ ʩʦ ʚʩʝʡ ʥʝʟʘʰʠʬʨʦʚʘʥʥʦʡ ʯʘʩʪʴʶ 

ʬʨʝʡʤʘ, ʥʝʩʫʱʝʡ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ.  

ʄʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ MIC ʩʦʩʪʦʷʪ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʨʠʝʤʥʠʢʦʤ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ. 

ʇʨʠʝʤʥʠʢ ʫʜʘʣʷʝʪ ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʣʶʯ ʥʘ ʘʩʩʦʮʠʠʨʦʚʘʥʠʝ. 

ʇʨʠʝʤʥʠʢ ʨʝʛʠʩʪʨʠʨʫʝʪ ʧʨʦʙʣʝʤʫ ʢʘʢ ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ. 

ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʢʣʠʝʥʪ, ʦʪ ʢʦʪʦʨʦʛʦ ʙʳʣ ʧʦʣʫʯʝʥ ʣʦʞʥʳʡ ʬʨʝʡʤ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʘʩʩʦʮʠʠʨʦʚʘʥ ʠ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʪʝʯʝʥʠʝ 60 ʩʝʢʫʥʜ, ʯʪʦʙʳ ʟʘʤʝʜʣʠʪʴ ʘʪʘʢʫ. 

ɽʩʣʠ ʢʣʠʝʥʪ ʧʦʣʫʯʠʣ ʣʦʞʥʳʡ ʬʨʝʡʤ, ʪʦ ʦʥ ʦʪʙʨʘʩʳʚʘʝʪ ʚʩʝ ʬʨʝʡʤʳ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʪʘʥʜʘʨʪʫ 802.1X. 

ʊʘʢʦʡ ʢʣʠʝʥʪ ʪʘʢʞʝ ʟʘʧʨʘʰʠʚʘʝʪ ʥʦʚʳʡ ʢʣʶʯ. 

ʅʘʰʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʬʨʝʡʤʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʢʣʶʯʝʡ ʠ MIC ʢʘʩʘʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʢʣʶʯʘ 

ʰʠʬʨʦʚʘʥʠʷ ʠ ʢʣʶʯʘ MIC. ʅʦ ʤʳ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʣʠ ʦ ʪʦʤ, ʢʘʢ ʢʣʶʯʠ ʛʝʥʝʨʠʨʫʶʪʩʷ ʠ 

ʧʝʨʝʩʳʣʘʶʪʩʷ ʦʪ ʢʣʠʝʥʪʘ ʢ ʪʦʯʢʝ ʜʦʩʪʫʧʘ ʠ ʥʘʦʙʦʨʦʪ. ɺ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʤʳ ʠ ʨʘʩʩʤʦʪʨʠʤ 

ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʪʘʥʜʘʨʪʦʤ 802.11 ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ. 

 

1.6.5      ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ 

ɸʣʛʦʨʠʪʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ 802.11 ʠ ɽɸʈ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʝʨʚʝʨ RADIUS ʠ 

ʢʣʠʝʥʪʘ ʜʠʥʘʤʠʯʝʩʢʠʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʣʶʯʘʤʠ. ʅʦ ʪʦʪ ʢʣʶʯ, ʢʦʪʦʨʳʡ 

ʩʦʟʜʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʥʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ 

ʬʨʝʡʤʦʚ ʠʣʠ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ. ɺ ʩʪʘʥʜʘʨʪʝ 802.11i WPA ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ 

ʢʣʶʯʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʘʩʪʝʨ-ʢʣʶʯ (master key). ʂʣʠʝʥʪ ʠ ʪʦʯʢʘ ʜʦʩʪʫʧʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʣʶʯ (ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʧʘʨʥʳʡ ʤʘʩʪʝʨ-ʢʣʶʯ, ʠʣʠ ʈʄʂ, ʦʪ ʘʥʛʣ. 

pairwise master key), ʧʦʣʫʯʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʫ 802.1X. ʅʘ ʦʩʥʦʚʝ 

ʵʪʦʛʦ ʢʣʶʯʘ, ʘ ʪʘʢʞʝ ʄɸʉ-ʘʜʨʝʩʦʚ ʢʣʠʝʥʪʘ ʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʘʨʥʳʡ 

ʧʝʨʝʭʦʜʥʳʡ ʢʣʶʯ (painvise transient key, PTK), ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʶʪ ʢʣʶʯʠ ʜʣʷ 

ʰʠʬʨʦʚʘʥʠʷ ʬʨʝʡʤʦʚ ʠ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ. 

ʇʘʨʥʳʡ ʤʘʩʪʝʨ-ʢʣʶʯ (ʈʄʂ) ʠ ʧʘʨʥʳʡ ʧʝʨʝʭʦʜʥʳʡ ʢʣʶʯ (ʈʊʂ) ʷʚʣʷʶʪʩʷ ʦʜʥʦʘʜ-

ʨʝʩʘʪʥʳʤʠ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ. ʆʥʠ ʪʦʣʴʢʦ ʰʠʬʨʫʶʪ ʠ ʜʝʰʠʬʨʫʶʪ ʦʜʥʦʘʜʨʝʩʘʪʥʳʝ ʬʨʝʡʤʳ, ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʬʨʝʡʤʳ ʪʨʝʙʫʶʪ 

ʦʪʜʝʣʴʥʦʡ ʠʝʨʘʨʭʠʠ ʢʣʶʯʝʡ, ʧʦʪʦʤʫ ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ ʵʪʦʡ ʮʝʣʴʶ ʦʜʥʦʘʜʨʝʩʘʪʥʳʭ ʢʣʶʯʝʡ 

ʧʨʠʚʝʜʝʪ ʢ ʨʝʟʢʦʤʫ ʚʦʟʨʘʩʪʘʥʠʶ ʪʨʘʬʠʢʘ ʩʝʪʠ. ʊʦʯʢʝ ʜʦʩʪʫʧʘ (ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʦʙʲʝʢʪʫ BSS, 

ʠʤʝʶʱʝʤʫ ʧʨʘʚʦ ʥʘ ʨʘʩʩʳʣʢʫ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʠʣʠ ʤʥʦʛʦʘʜʨʝʩʘʪʥʳʭ ʩʦʦʙʱʝʥʠʡ) 

ʧʨʠʰʣʦʩʴ ʙʳ ʧʦʩʳʣʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʠʣʠ ʤʥʦʛʦʘʜʨʝʩʘʪʥʳʡ ʬʨʝʡʤ, 

ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʬʨʝʡʤʦʚʳʤʠ ʢʣʶʯʘʤʠ, ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʠʣʠ ʤʥʦʛʦʘʜʨʝʩʘʪʥʳʝ ʬʨʝʡʤʳ ʠʩʧʦʣʴʟʫʶʪ ʠʝʨʘʨʭʠʶ ʛʨʫʧʧʦʚʳʭ 

ʢʣʶʯʝʡ. ɻʨʫʧʧʦʚʦʡ ʤʘʩʪʝʨ-ʢʣʶʯ (group master key, GMK) ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʝʨʰʠʥʝ ʵʪʦʡ 

ʠʝʨʘʨʭʠʠ ʠ ʚʳʚʦʜʠʪʩʷ ʚ ʪʦʯʢʝ ʜʦʩʪʫʧʘ.  

ɻʨʫʧʧʦʚʦʡ ʤʘʩʪʝʨ-ʢʣʶʯ, ʪʝʢʩʪʦʚʘʷ ʩʪʨʦʢʘ, ʄɸʉ-ʘʜʨʝʩ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʠ Gnonce (ʟʥʘʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʙʝʨʝʪʩʷ ʠʟ ʩʯʝʪʯʠʢʘ ʢʣʶʯʘ ʪʦʯʢʠ ʜʦʩʪʫʧʘ) ʦʙʲʝʜʠʥʷʶʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʪʦʨʘ ʇʉʇ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ 256-ʨʘʟʨʷʜʥʳʡ ʛʨʫʧʧʦʚʦʡ ʧʝ-
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ʨʝʭʦʜʥʳʡ ʢʣʶʯ (group transient key, GTK). GTK ʜʝʣʠʪʩʷ ʥʘ 128-ʨʘʟʨʷʜʥʳʡ ʢʣʶʯ ʰʠʬʨʦʚʘʥʠʷ 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ/ʤʥʦʛʦʘʜʨʝʩʘʪʥʳʭ ʬʨʝʡʤʦʚ, 64-ʨʘʟʨʷʜʥʳʡ ʢʣʶʯ ʧʝʨʝʜʘʯʠ MIC (transmit 

MIC key) ʠ 64-ʨʘʟʨʷʜʥʳʡ ʢʣʶʯ ʧʨʠʝʤʘ MIC (MIC receive key). 

ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʢʣʶʯʝʡ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʠ ʤʥʦʛʦʘʜʨʝʩʘʪʥʳʝ ʬʨʝʡʤʳ ʰʠʬʨʫʶʪʩʷ ʠ 

ʜʝʰʠʬʨʫʶʪʩʷ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʘʜʨʝʩʘʪʥʳʭ ʢʣʶʯʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʧʘʨʥʦʛʦ ʤʘʩʪʝʨ-ʢʣʁʯʘ (ʈʄʂ). 

ɻʨʫʧʧʦʚʳʝ ʢʣʶʯʠ ʫʜʘʣʷʶʪʩʷ ʠ ʨʝʛʝʥʝʨʠʨʫʶʪʩʷ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʢʘʢʘʷ-ʥʠʙʫʜʴ ʩʪʘʥʮʠʷ 

ʜʠʘʩʩʦʮʠʠʨʫʝʪʩʷ ʠʣʠ ʜʝʘʫʪʝʥʪʥʬʠʮʠʨʫʝʪʩʷ ʚ BSS. ɽʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʰʠʙʢʘ MIC, ʦʜʥʦʡ ʠʟ 

ʤʝʨ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ ʚʩʝʭ ʢʣʶʯʝʡ ʩ ʠʤʝʶʱʝʡ ʦʪʥʦʰʝʥʠʝ ʢ ʦʰʠʙʢʝ 

ʧʨʠʝʤʥʦʡ ʩʪʘʥʮʠʠ, ʚʢʣʶʯʘʷ ʛʨʫʧʧʦʚʳʝ ʢʣʶʯʠ. 

 

 

2 ʇʨʠʤʝʥʝʥʠʷ Wi-Fi ʚ ʩʠʩʪʝʤʘʭ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 
ɹʝʩʧʨʦʚʦʜʥʦʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ - ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʤʠʨʝ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʱʝʝʩʷ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʧʦʪʦʢʦʚ 

ʚʠʜʝʦʜʘʥʥʳʭ. ʄʥʦʞʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦʩʪʦʷʥʥʦ 

ʠʩʧʦʣʴʟʫʶʪ ʥʦʚʝʡʰʠʝ ʨʘʟʨʘʙʦʪʢʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʚ ʥʠʭ ʨʘʙʦʪʘʶʪ, ʧʫʪʝʤ ʦʭʨʘʥʳ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝhʥʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʦʤʝʱʝʥʠʡ. 

ɺʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ - ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʤʘʛʘʟʠʥʳ, ʩʢʣʘʜʳ, 

ʨʘʟʣʠʯʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʛʦʨʦʜʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʤʝʩʪʘ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ, 

ʘʚʪʦʤʦʙʠʣʝʡ. ɺ ʠʥʪʝʨʝʩʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʦʩʥʘʱʝʥʠʝ ʩʠʩʪʝʤʘʤʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʦʪʜʘʣʝʥʥʳʭ ʤʝʩʪ, ʪʘʢʠʭ ʢʘʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʘʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, 

ʘʵʨʦʧʦʨʪʳ ʠʣʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʙʘʟʳ. ɹʝʩʧʨʦʚʦʜʥʦʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʢʘʢ ʩ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝʤ, ʪʘʢ ʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʧʫʪʝʤ ʦʮʠʬʨʦʚʢʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʦʚ 

ʠʣʠ ʥʘʢʦʧʠʪʝʣʝʡ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʚʠʜʝʨʝʛʠʩʪʨʘʪʦʨʳ ʩ 

ʬʫʥʢʮʠʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ Ethernet. 

ʉʠʩʪʝʤʳ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

¶ ʂʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʨʪʦʚ ʠ ʘʵʨʦʧʦʨʪʦʚ. 

¶ ɺʥʫʪʨʝʥʥʷʷ ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

¶ ɹʝʟʦʧʘʩʥʦʩʪʴ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 

¶ ʂʦʥʪʨʦʣʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʅʘ ʩʭʝʤʝ ʠʟʦʙʨʘʞʝʥ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ Wi-Fi. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝʤ, ʟʜʝʩʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʴʶʪʝʨ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʳʤ. ʇʨʠ ʵʪʦʤ ʧʣʘʪʘ ʚʠʜʝʦʟʘʭʚʘʪʘ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ IP-

ʢʘʤʝʨʳ, ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʢʦʪʦʨʳʭ ʠʟʥʘʯʘʣʴʥʦ ʧʝʨʝʜʘʝʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ.  
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ʈʠʩ. 2.1.  ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

 

ʅʘ ʩʭʝʤʝ ʚʠʜʥʦ, ʯʪʦ ʚʠʜʝʦʢʘʤʝʨʳ ʧʦʣʫʯʘʶʪ ʧʠʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʦʪ ʙʣʦʢʦʚ 

ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʠ ʦʪ ʚʠʜʝʦʢʘʤʝʨ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʙʝʩʧʨʦʚʦʜʥʦʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʢʘʙʝʣʝʡ ʤʝʞʜʫ ʧʫʥʢʪʦʤ 

ʟʘʧʠʩʠ / ʥʘʙʣʶʜʝʥʠʷ ʠ ʚʠʜʝʦʢʘʤʝʨʘʤʠ, ʥʦ ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ʧʨʠ ʵʪʦʤ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩ 

ʧʨʦʚʦʜʘʤʠ. 

 

2.1 ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘ ʙʘʟʝ IP-ʚʠʜʝʦʢʘʤʝʨ 

ʉʨʝʜʠ ʜʦʩʪʦʠʥʩʪʚ Wi-Fi ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ:  

¶ ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʦʷʚʠʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʛʘʧʠʢʩʝʣʴʥʳʭ IP-

ʢʘʤʝʨ (1, 2, 3 ʠ ʜʘʞʝ 5 ʤʝʛʘʧʠʢʩʝʣʝʡ). ʄʝʛʘʧʠʢʩʝʣʴʥʳʝ ʢʘʤʝʨʳ ʬʦʨʤʠʨʫʶʪ ʚʠʜʝʦʧʦʪʦʢʠ ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʦʙʥʦʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 25 ʢʘʜʨ/ʩʝʢ ʧʨʠ ʜʚʫʭ ʤʝʛʘʧʠʢʩʝʣʷʭ 

ʠʣʠ 50 ʢʘʜʨ/ʩʝʢ ʧʨʠ ʦʜʥʦʤ ʤʝʛʘʧʠʢʩʝʣʝ), ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

¶ ɺʳʩʦʢʘʷ ʜʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʥʪʝʥʥ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʟʦʥʫ 

ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʚʳʥʦʩʘ 

ʘʥʪʝʥʥʳ ʠʟ ʧʦʤʝʱʝʥʠʷ ʠ ʧʦʜʲʝʤʘ ʝʸ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʝʤʥʠʢʘ/ʧʝʨʝʜʘʪʯʠʢʘ, ʘ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʫʩʠʣʝʥʠʷ ʩʘʤʦʡ ʘʥʪʝʥʥʳ. ʊʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʘʥʪʝʥʥʳ ʚ ʢʘʥʘʣʝ ʧʨʠʝʤʥʠʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʚ 4-6 ʨʘʟ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʝʤʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʦʡ ʜʣʠʥʝ ʢʘʙʝʣʷ ʩʥʠʞʝʥʠʷ ʦʪ ʘʥʪʝʥʥʳ ʢ 

ʧʨʠʝʤʥʠʢʫ, ʠʩʧʦʣʴʟʫʷ ʢʘʙʝʣʴ ʩ ʙʦʣʴʰʠʤʠ ʧʦʪʝʨʷʤʠ, ʤʦʞʥʦ ʣʠʰʠʪʴʩʷ ʚʩʝʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʳ. 

¶ ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʪʨʘʥʩʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʨʘʙʦʯʝʝ 

ʨʘʩʩʪʦʷʥʠʝ ʙʝʟ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ. 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʘ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʢʘʤʝʨ ʧʦ ʦʜʥʦʡ Wi-Fi ʩʝʪʠ. 
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 ʂʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʯʢʘ ʜʦʩʪʫʧʘ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʙʳʯʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ. ʇʨʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʢʣʶʯʝʥʠʷʭ ʚʠʜʝʦʢʘʤʝʨ ʢ ʦʜʥʦʡ ʪʦʯʢʝ ʧʦʣʦʩʘ 

ʧʨʦʧʫʩʢʘʥʠʷ ʜʝʣʠʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʛʨʘʥʠʯʝʥʠʡ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʚʠʜʝʦʢʘʤʝʨ ʥʝʪ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʠʭ ʯʠʩʣʦ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ, 

ʠʩʭʦʜʷ ʠʟ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʢʘʤʝʨʳ. 

ʅʘʧʨʠʤʝʨ, ʦʜʥʘ ʩʝʪʝʚʘʷ ʢʘʤʝʨʘ ʩ ʨʘʟʨʝʰʝʥʠʝʤ VGA ʠ ʩʢʦʨʦʩʪʴʶ 25 ʢʘʜʨ/ʩ ʧʨʠ ʥʝʙʦʣʴʰʦʤ 

ʩʞʘʪʠʠ ʚ ʩʘʤʦʤ ʧʦʧʫʣʷʨʥʦʤ ʬʦʨʤʘʪʝ MPEG-4 ʟʘʥʠʤʘʝʪ ʧʦʣʦʩʫ ʚ 2-2,5 ʄʙʠʪ/ʩ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ 10 ʢʘʤʝʨ ʦʪʥʠʤʫʪ ʤʘʢʩʠʤʫʤ 25 ʄʙʠʪ/ʩ, ʪʦ ʝʩʪʴ ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʩ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠʷ 54 

ʄʙʠʪ/ʩ (ʘ ʩ ʨʝʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 25 ʄʙʠʪ/ʩ) ʧʦʟʚʦʣʠʪ ʙʝʟ ʧʨʦʙʣʝʤ ʧʨʠʥʷʪʴ 

ʩʠʛʥʘʣ ʦʪ 10 Wi-Fi-ʚʠʜʝʦʢʘʤʝʨ, ʘ ʝʩʣʠ ʙʨʘʪʴ ʚ ʨʘʩʯʝʪ ʚʠʜʝʦʢʘʤʝʨʳ ʩ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʤ 

ʩʞʘʪʠʝʤ ʅ.264, ʪʦ ʧʦʪʦʢ ʦʪ ʢʘʤʝʨʳ ʩ ʪʝʤ ʞʝ ʢʘʯʝʩʪʚʦʤ ʟʘʡʤʝʪ ʦʢʦʣʦ 0,5-1 ʄʙʠʪ/ʩ. ʂ ʦʜʥʦʡ 

ʪʦʯʢʝ ʜʦʩʪʫʧʘ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʠ ʙʦʣʴʰʝ 25 ʚʠʜʝʦʢʘʤʝʨ.  

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʦʚʦʨʦʪʥʳʤʠ ʢʘʤʝʨʘʤʠ 

ʆʧʝʨʘʪʦʨ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʢʘʤʝʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʠ 

ʫʧʨʘʚʣʷʪʴ ʧʦʚʦʨʦʪʥʳʤ ʠʣʠ ʬʦʢʫʩʠʨʫʶʱʠʤ ʤʝʭʘʥʠʟʤʦʤ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʘ ʙʳʣʘ 

ʧʦʜʢʣʶʯʝʥʘ ʢ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. 

¶ ʅʘʜʝʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ  

ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ 

(ʢʦʪʦʨʳʝ, ʢʩʪʘʪʠ, ʩ ʧʦʤʦʱʴʶ ʢʘʙʝʣʷ ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʦʪ ʚʠʜʝʦʢʘʤʝʨʳ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 30 ʤ) ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʫʩʧʝʰʥʦ ʨʝʰʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ.  

¶ ɿʘʱʠʱʝʥʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  

ɿʘʱʠʪʘ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ IP-ʩʠʩʪʝʤʘʭ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʂʣʶʯʝʚʳʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ: ʧʨʠʤʝʥʝʥʠʝ ʙʨʘʥʜʤʘʫʵʨʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʦʣʝʡ ʠ ʰʠʬʨʦʚʘʥʠʝ. ɹʨʘʥʜʤʘʫʵʨ ʨʘʙʦʪʘʝʪ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ "ʚʦʨʦʪʘ", 

ʧʨʦʧʫʩʢʘʶʱʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʟʘʧʨʝʱʘʶʱʠʝ ʜʦʩʪʫʧ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʤ 

ʣʠʮʘʤ. ʇʨʠʤʝʥʝʥʠʝ ʧʘʨʦʣʝʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʥʦ ʠ ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʧʝʨʩʦʥʘʣʘ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʚʠʜʝʦʢʘʤʝʨʘʤ. ɸ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ ʧʦʧʳʪʢʠ ʧʝʨʝʭʚʘʪʘ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʚ IP-ʩʠʩʪʝʤʝ 

ʦʭʨʘʥʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤʠ, ʝʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʥʝ ʟʥʘʝʪ 

ʫʥʠʢʘʣʴʥʦʛʦ ʢʦʜʘ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʧʦʪʦʢʘ ʜʘʥʥʳʭ. ʂʦʜ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʩʠʩʪʝʤʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ.  

¶ ʃʝʛʠʪʠʤʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Wi-Fi  

ʕʪʦʪ ʚʦʧʨʦʩ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʧʨʠʤʝʥʝʥʠʝ Wi-Fi ʙʝʟ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪ ʦʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʜʠʦʯʘʩʪʦʪʘʤ (ɻʂʈʏ) 

ʚʦʟʤʦʞʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ, ʟʘʢʨʳʪʳʭ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɼʣʷ ʣʝʛʘʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ ʚʥʝʦʬʠʩʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ Wi-

Fi (ʥʘʧʨʠʤʝʨ, ʨʘʜʠʦʢʘʥʘʣʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʜʦʤʘʤʠ) ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʝʥʠʝ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʫʝʪ 

ʫʧʨʦʱʝʥʥʳʡ ʧʦʨʷʜʦʢ ʚʳʜʘʯʠ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʯʘʩʪʦʪ ʚ ʧʦʣʦʩʝ 2400-2483,5 

ʄɻʮ (ʩʪʘʥʜʘʨʪʳ 802.11b ʠ g), ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʱʘʪʴʩʷ ʚ 

ɻʂʈʏ.  

¶ ɻʣʫʰʝʥʠʝ ʩʠʛʥʘʣʘ  

ʊʘʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ. ʅʦ, ʚʦ-ʧʝʨʚʳʭ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ 

ʟʘʛʣʫʰʠʪʴ ʩʠʛʥʘʣ, ʥʫʞʝʥ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʠʩʪʦʯʥʠʢ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʵʪʦʪ ʠʩʪʦʯʥʠʢ ʜʦʣʞʝʥ 

ʥʘʭʦʜʠʪʴʩʷ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʨʘʜʠʦʪʨʘʢʪʫ. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩ ʧʦʤʦʱʴʶ ʤʦʱʥʳʭ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ.  

¶ ɺʨʝʜʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ  
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ʄʠʨʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (World Health Organization) ʧʨʠʟʥʘʣʘ ʠʟʣʫʯʝʥʠʝ 

Wi-Fi ʙʝʟʚʨʝʜʥʳʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟʣʫʯʝʥʠʝ ʦʪ ʫʩʪʨʦʡʩʪʚ Wi-Fi ʚ 

ʩʨʝʜʥʝʤ ʚ 10-20 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʦʪ ʦʙʳʯʥʦʛʦ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ. 

¶ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʰʠʨʝʥʠʝ ʢʦʪʦʨʳʭ ʬʘʢʪʠʯʝʩʢʠ ʚʝʜʝʪ ʢ 

ʚʥʫʰʠʪʝʣʴʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ IP-ʚʠʜʝʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ 

ʩʠʩʪʝʤʳ ʣʠʰʴ ʜʦʙʘʚʣʷʪʴ IP-ʢʘʤʝʨʳ ʠʣʠ IP-ʚʠʜʝʦʩʝʨʚʝʨʳ. ʇʨʠ ʥʘʣʠʯʠʠ ʣʦʢʘʣʴʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ (ʃɺʉ) ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʩʠʩʪʝʤʳ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʜʦʙʘʚʣʝʥʠʝ IP-ʢʘʤʝʨ ʠ ʥʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʠʥʠʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ IP-ʚʠʜʝʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʯʠʪʘʥʦ 

ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ, ʪʦ ʝʩʪʴ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʣʠʰʴ ʩ ʟʘʢʫʧʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʣʠʮʝʥʟʠʡ ʥʘ ʟʘʧʠʩʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʝʦʢʘʥʘʣʦʚ. 

 

2.2 ʇʨʠʤʝʨʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ Wi-Fi. 

 

 
ʈʠʩ. 2.2.1. ʇʨʠʤʝʨ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

 

ʉʦʩʪʘʚ ʩʠʩʪʝʤʳ: 

¶ Wi-Fi ʪʦʯʢʘ ʜʦʩʪʫʧʘ 

¶ ʊʝʨʤʠʥʘʣ  

¶ ʂʘʤʝʨʳ ʥʘʙʣʶʜʝʥʠʷ  

ʂ Wi-Fi ʪʦʯʢʝ ʜʦʩʪʫʧʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʤʝʨ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʡ ʦʪ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥ ʪʝʨʤʠʥʘʣ NetCore 

Vision. ʄʘʣʦʛʘʙʘʨʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʵʢʨʘʥʝ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʥʝʤʫ 

ʩʪʘʥʜʘʨʪʥʦʛʦ SVGA ʤʦʥʠʪʦʨʘ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1024x768, ʘ ʪʘʢ ʞʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʜʚʘ ʢʘʥʘʣʘ ʟʚʫʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘʣʘ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʦʩʪ ʥʘʙʣʶʜʝʥʠʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʯʪʦ ʥʝʩʝʪ ʚ ʩʝʙʝ 

ʥʝʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ - ʦʯʝʥʴ ʢʦʤʧʘʢʪʥʦʝ ʨʝʰʝʥʠʝ, ʥʝ ʠʤʝʝʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʦʭʣʘʞʜʝʥʠʷ, ʥʝ ʪʨʝʙʫʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʥʠʟʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʙʝʩʰʫʤʝʥ. 
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ʈʠʩ. 2.2.2. ʉʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʫʯʨʝʞʜʝʥʠʷ 

 
 

ʈʠʩ. 2.2.3. ʉʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚ ʘʚʪʦʤʦʙʠʣʝ 

ʂ ʚʠʜʝʦʥʘʢʦʧʠʪʝʣʶ ʧʦʜʢʣʶʯʘʶʪʩʷ ʜʚʝ ʢʘʤʝʨʳ ð ʦʜʥʘ ʢʫʨʩʦʚʘʷ, ʚʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʚʦʜʠʪʝʣʷ. ʅʘʨʷʜʫ ʩ ʟʘʧʠʩʴʶ ʚʠʜʝʦ, ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʟʘʧʠʩʴ ʪʝʢʫʱʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 

ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ GPS ʧʨʠʝʤʥʠʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʜ ʣʦʙʦʚʳʤ ʩʪʝʢʣʦʤ ʘʚʪʦʤʦʙʠʣʷ. ɽʩʣʠ 
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ʘʚʪʦʤʦʙʠʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ Wi-Fi ʩʝʪʠ, ʚʦʟʤʦʞʝʥ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʊʨʘʣʫ ʠ ʝʛʦ 

ʚʠʜʝʦʘʨʭʠʚʫ. ʀʩʧʦʣʴʟʫʷ ʤʦʜʝʣʴ ʩʦ ʩʲʝʤʥʳʤ ʜʠʩʢʦʤ ʫʜʦʙʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʩʤʦʪʨ ʚʩʝʛʦ 

ʚʠʜʝʦʘʨʭʠʚʘ ʙʝʟ ʠʟʚʣʝʯʝʥʠʷ ʚʠʜʝʦʥʘʢʦʧʠʪʝʣʷ ʠʟ ʘʚʪʦʤʦʙʠʣʷ. 

 

 
 

ʈʠʩ. 2.2.4. ɺʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʦʙʲʝʢʪʝ 

 

ɺ ʫʩʣʦʚʠʭ, ʢʦʛʜʘ ʦʙʲʝʢʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʦʩʪ ʥʘʙʣʶʜʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʚʳʥʦʩʥʳʭ ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʝʪʠ Wi-Fi. ʅʘʧʨʘʚʣʝʥʥʳʝ ʘʥʪʝʥʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʳʡ ʢʘʥʘʣ ʩʚʷʟʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ. ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ 

ʚʠʜʝʦʥʘʢʦʧʠʪʝʣʝʤ ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

 

2.3 ʇʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Wi-Fi 

ʀʩʪʦʯʥʠʢʦʤ ʚʠʜʝʦʩʠʛʥʘʣʘ ʜʣʷ ʩʠʩʪʝʤ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʮʠʬʨʦʚʳʝ ʢʘʤʝʨʳ, 

ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʳʭ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ (IP-ʧʘʢʝʪʳ) ʩ 

ʠʥʪʝʨʬʝʡʩʦʤ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʚʠʜʝ ʧʦʨʪʘ FastEthernet, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʢ ʪʘʢʦʤʫ ʩʝʪʝʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʢʘʢ ʢʦʤʤʫʪʘʪʦʨ ʠʣʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨ (ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ Wi-Fi). ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʝʪʝʚʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʚʳʜʝʣʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʩʠʩʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʠʣʠ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʚʩʝʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ Wi-Fi ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.3.1  
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ʈʠʩ. 2.3.1. ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ Wi-Fi 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʠʡ ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʢʦʤʧʘʥʠʠ, ʠ, ʝʩʣʠ ʥʘ ʤʝʩʪʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʢʘʞʝʪʩʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢ, ʦʥ ʩʤʦʞʝʪ ʙʝʟʥʘʢʘʟʘʥʥʦ ʥʘʨʫʰʠʪʴ ʝʝ ʨʘʙʦʪʫ. ʇʨʠ 

ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʠ ʥʘʩʪʨʦʡʢʝ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʩʪʫʧ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ 

ʜʘʥʥʳʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩʠʩʪʝʤʳ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʝʚʦʟʤʦʞʝʥ.  

IP-ʢʘʤʝʨʳ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʛʜʝ ʫʛʦʜʥʦ ʚ ʧʨʝʜʝʣʘʭ ʩʝʪʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʠʭ ʩ ʩʝʨʚʝʨʦʤ 

ʟʘʧʠʩʠ ʠ ʢʣʠʝʥʪʩʢʠʤʠ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ. IP-ʚʠʜʝʦ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʩʣʦʞʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʘʩʰʠʨʝʥʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʞʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʭʦʨʦʰʠ ʚ ʪʝʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ 

ʢʘʤʝʨ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʦ ʠʣʠ ʧʣʘʥʠʨʫʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʠʩʪʝʤʳ. ʅʘ ʦʙʲʝʢʪʝ, 

ʛʜʝ ʩʣʦʞʥʦ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʰʪʘʙʳ ʩʠʩʪʝʤʳ, IP-ʚʠʜʝʦ - ʦʜʥʦʟʥʘʯʥʳʡ ʚʳʙʦʨ. 
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ʈʠʩ. 2.3.2. ʋʚʝʣʠʯʝʥʠʝ ʟʦʥʳ ʧʦʢʨʳʪʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ 

 

ʉʪʘʥʜʘʨʪ Wi-Fi ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʤʘʣʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʠ ʩʪʝʥʘʤʠ ʧʦʤʝʱʝʥʠʡ, ʘ ʚ 

ʦʪʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʦʥ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʦʯʪʠ 500 ʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʪʦʢʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʞʘʪʠʷ ʩʢʦʨʦʩʪʠ 0,5 ʄʙʠʪ/ʩ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʝʨʝʜʘʯʠ 1 ʢʘʥʘʣʘ ʚʠʜʝʦ ʧʨʠʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ. ɸ ʝʩʣʠ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ, ʪʦ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ.  

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʘʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʘʰʝʡ ʙʝʩʧʨʦʚʦʜʥʦʡ Wi-Fi ʩʝʪʠ ʚʩʝ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʢʣʠʝʥʪʳ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʪʘʥʜʘʨʪ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʝʪ ʙʝʩʧʨʦʚʦʜʥʘʷ 

ʪʦʯʢʘ ʜʦʩʪʫʧʘ, ʘ ʪʦʯʢʝ ʜʦʩʪʫʧʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʫʢʘʟʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʝʥʥ: 

¶ ʅʘʧʨʘʚʣʝʥʥʘʷ ʘʥʪʝʥʥʘ ʥʘ ʧʨʠʝʤʥʠʢʝ - ʫʚʝʣʠʯʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʚ 4-6 ʨʘʟ 

¶ ʂʨʫʛʦʚʘʷ ʘʥʪʝʥʥʘ ʥʘ ʧʨʠʝʤʥʠʢʝ - ʫʚʝʣʠʯʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʚ 2-3 ʨʘʟʘ 

¶ ʅʘʧʨʘʚʣʝʥʥʘʷ ʘʥʪʝʥʥʘ ʥʘ ʧʝʨʝʜʘʪʯʠʢʝ ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʘʥʪʝʥʥʘ ʥʘ ʧʨʠʝʤʥʠʢʝ - 

ʫʚʝʣʠʯʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʚ 5-10 ʨʘʟ  
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ʈʠʩ. 2.3.3. ʅʘʧʨʘʚʣʝʥʥʘʷ ʘʥʪʝʥʥʘ ʥʘ ʧʨʠʝʤʥʠʢʝ 

 

 
 

ʈʠʩ. 2.3.4. ʂʨʫʛʦʚʘʷ ʘʥʪʝʥʥʘ ʥʘ ʧʨʠʝʤʥʠʢʝ 
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ʈʠʩ. 2.3.5. ʅʘʧʨʘʚʣʝʥʥʘʷ ʘʥʪʝʥʥʘ ʥʘ ʧʝʨʝʜʘʪʯʠʢʝ ʠ ʥʘʧʨʘʚʣʝʥʥʘʷ ʘʥʪʝʥʥʘ ʥʘ ʧʨʠʝʤʥʠʢʝ 

ʀʪʘʢ, ʤʳ ʧʦʣʫʯʠʣʠ ʦʮʠʬʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ ʦʪ ʢʘʤʝʨ, ʧʦʜʢʣʶʯʠʣʠ ʢʘʤʝʨʳ ʢ ʩʝʪʝʚʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ, ʘ ʪʝʧʝʨʴ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʝʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʘʫʜʠʦ- ʠ 

ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʦʩʪʫ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ʕʪʦʪ ʧʦʩʪ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ 

ʢʘʢ ʚ 100ʤ ʦʪ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ, ʪʘʢ ʠ ʚ 2000ʢʤ ʦʪ ʥʝʛʦ. ɿʘʤʝʯʘʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʢʦʪʦʨʳʡ ʥʝʜʦʩʪʠʞʠʤ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʉɺʅ. ʆʜʥʘʢʦ ʥʘʤ ʦʥ ʠʥʪʝʨʝʩʝʥ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʤʘʩʰʪʘʙʦʚ IP-ʩʝʪʠ - ʦʪ ʨʘʩʩʪʦʷʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘʚʠʩʠʪ ʩʦʩʪʘʚ 

ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʤʝʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʜʠʥ ʢʦʤʤʫʪʘʪʦʨ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʳ 

ʠ ʢʘʤʝʨʳ ʥʘʙʣʶʜʝʥʠʷ, ʠ ʢʦʤʧʴʶʪʝʨʳ ʧʦʩʪʘ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ 

ʠ ʢʦʤʤʫʪʘʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʝʨʝʜʘʯʫ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʤʥʦʞʝʩʪʚʘ ʢʘʤʝʨ. ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʜʥʦʛʦ ʢʘʙʝʣʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʢʘʤʝʨ ʦʪ ʧʦʩʪʘ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʪ 

200ʤ (ʦʛʨʘʥʠʯʝʥʠʝ ʩʪʘʥʜʘʨʪʘ FastEhernet).  

ɺ ʪʘʙʣʠʮʝ 2.3.1 ʫʢʘʟʘʥʳ ʨʘʩʩʪʦʷʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ (ʧʦ "ʩʜʝʨʞʘʥʥʳʤ" ʜʘʥʥʳʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ IP-ʚʠʜʝʦʢʘʤʝʨ) ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʤʝʨʳ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ Wi-Fi-ʤʦʜʫʣʷʤʠ 

ʩʪʘʥʜʘʨʪʘ 802.11 g.  

ʊʘʙʣʠʮʘ 2.3.1  ɼʠʩʪʘʥʮʠʠ ʨʘʙʦʪʳ Wi-Fi-IP-ʚʠʜʝʦʢʘʤʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʘʥʪʝʥʥʳ 

Wi-Fi-IP-ʚʠʜʝʦʢʘʤʝʨʘ ʊʦʯʢʘ ʜʦʩʪʫʧʘ 
ɼʠʩʪʘʥʮʠʷ, 

ʤ 

ʉʪʘʥʜʘʨʪʥʘʷ ʘʥʪʝʥʥʘ ʚʥʫʪʨʠ ʢʦʞʫʭʘ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʚʥʝ ʧʦʤʝʱʝʥʠʷ 

ɸʥʪʝʥʥʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ 

ʧʦʤʝʱʝʥʠʠ 
10 

ʉʪʘʥʜʘʨʪʥʘʷ ʘʥʪʝʥʥʘ ʚʥʫʪʨʠ ʢʦʞʫʭʘ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʚʥʝ ʧʦʤʝʱʝʥʠʷ 

ɸʥʪʝʥʥʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʥʝ 

ʧʦʤʝʱʝʥʠʷ 
100 

ɺʥʝʰʥʷʷ ʘʥʪʝʥʥʘ, ʧʦʜʢʣʶʯʝʥʥʘʷ ʢ ʢʘʤʝʨʝ 

ʧʨʠ ʧʦʤʦʱʠ ʢʘʙʝʣʴʥʦʛʦ ʨʘʟʲʝʤʘ 

ɸʥʪʝʥʥʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʥʝ 

ʧʦʤʝʱʝʥʠʷ 
300 

 

2.4  ʋʩʪʨʦʡʩʪʚʦ IP-ʢʘʤʝʨ 
ʉʦʚʨʝʤʝʥʥʘʷ IP-ʢʘʤʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʬʨʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʦʠʟʚʦʜʷʱʝʝ 

ʚʠʜʝʦʩʲʝʤʢʫ, ʦʮʠʬʨʦʚʢʫ, ʩʞʘʪʠʝ ʠ ʧʝʨʝʜʘʯʫ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʚ ʩʦʩʪʘʚ ip-ʢʘʤʝʨʳ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ:  
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ʊʘʙʣʠʮʘ 2.4.1 ʋʩʪʨʦʡʩʪʚʦ ip-ʢʘʤʝʨʳ 

ʂʦʤʧʦʥʝʥʪ ʥʘʟʥʘʯʝʥʠʝ 

ʇɿʉ-ʤʘʪʨʠʮʘ 

ɺ ʢʘʯʝʩʪʚʝ ʬʦʪʦʧʨʠʝʤʥʠʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ip-ʢʘʤʝʨ ʧʨʠʤʝʥʷʝʪʩʷ ʇɿʉ-

ʤʘʪʨʠʮʘ (ʇɿʉ, CCD ï ʧʨʠʙʦʨ ʩ ʟʘʨʷʜʦʚʦʡ ʩʚʷʟʴʶ) ï ʧʨʷʤʦʫʛʦʣʴʥʘʷ 

ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʩ ʦʪʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ 3 : 4, 

ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ ʧʘʜʘʶʱʠʡ ʥʘ ʥʝʝ ʩʚʝʪ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ. ʇɿʉ-

ʤʘʪʨʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʷʯʝʝʢ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʦʚʳʩʠʪʴ ʩʚʝʪʦʚʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʇɿʉ-ʤʘʪʨʠʮʳ, ʥʝʨʝʜʢʦ ʬʦʨʤʠʨʫʶʪ 

ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʤʠʢʨʦʣʠʥʟʫ ʧʝʨʝʜ ʢʘʞʜʦʡ ʠʟ ʷʯʝʝʢ. ɺ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ip-ʢʘʤʝʨʳ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʶʪ ʬʦʨʤʘʪ ʇɿʉ-ʤʘʪʨʠʮʳ (ʜʣʠʥʘ 

ʜʠʘʛʦʥʘʣʠ ʤʘʪʨʠʮʳ ʚ ʜʶʡʤʘʭ), ʯʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ ʧʠʢʩʝʣʝʡ, ʪʠʧ ʨʘʟʚʝʨʪʢʠ 

(ʧʦʩʪʨʦʯʥʘʷ ʠʣʠ ʯʝʨʝʩʩʪʨʦʯʥʘʷ) ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʆʙʲʝʢʪʠʚ 

ʆʙʲʝʢʪʠʚ ï ʵʪʦ ʣʠʥʟʦʚʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʨʦʝʮʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʢʘʤʝʨʳ. 

ʆʙʲʝʢʪʠʚ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ip-ʢʘʤʝʨʳ, ʠ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʝʛʦ 

ʚʳʙʦʨʘ ʠ ʫʩʪʘʥʦʚʢʠ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʘʝʤʦʛʦ ip-

ʢʘʤʝʨʦʡ. ʏʘʩʪʦ ʦʙʲʝʢʪʠʚ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ip-ʢʘʤʝʨʳ. ʆʙʲʝʢʪʠʚʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʷʜʦʤ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ (F), ʛʣʫʙʠʥʘ ʨʝʟʢʦʩʪʠ, ʪʠʧ ʢʨʝʧʣʝʥʠʷ (C, CS), ʬʦʨʤʘʪ. 

ʆʧʪʠʯʝʩʢʠʡ 

ʬʠʣʴʪʨ 

ʆʧʪʠʯʝʩʢʠʝ ʠʥʬʨʘʢʨʘʩʥʳʝ ʦʪʩʝʢʘʶʱʠʝ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ 

ip-ʢʘʤʝʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʪʠʯʝʩʢʠ ʪʦʯʥʳʝ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʳʝ 

ʧʣʘʩʪʠʥʢʠ, ʤʦʥʪʠʨʫʝʤʳʝ ʩʚʝʨʭʫ ʇɿʉ-ʤʘʪʨʠʮʳ. ʆʥʠ ʨʘʙʦʪʘʶʪ ʢʘʢ ʦʧʪʠʯʝʩʢʠʝ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʬʠʣʴʪʨʳ ʩ ʯʘʩʪʦʪʦʡ ʩʨʝʟʘ ʦʢʦʣʦ 700 ʥʤ, ʚʙʣʠʟʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. 

ʆʥʠ ʦʪʩʝʢʘʶʪ ʠʥʬʨʘʢʨʘʩʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʚʝʪʦʚʳʭ ʚʦʣʥ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ 

ʩʘʤʳʤ ʧʨʘʚʠʣʴʥʫʶ ʮʚʝʪʦʧʝʨʝʜʘʯʫ ip-ʢʘʤʝʨʳ. ʆʜʥʘʢʦ ʚʦ ʤʥʦʛʠʭ ʯʝʨʥʦ-ʙʝʣʳʭ ip-

ʢʘʤʝʨʘʭ ʪʘʢʠʝ ʬʠʣʴʪʨʳ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ip-ʢʘʤʝʨʳ. 

ʇʣʘʪʘ 

ʚʠʜʝʦʟʘʭʚʘʪʘ 

ʇʣʘʪʘ ʚʠʜʝʦʟʘʭʚʘʪʘ (ʙʣʦʢ ʦʮʠʬʨʦʚʢʠ) ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʘʥʘʣʦʛʦʚʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʤʘʪʨʠʮʝʡ, ʚ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʘʪ. ʇʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ: 

¶ ɼʠʩʢʨʝʪʠʟʘʮʠʷ; 

¶ ʂʚʘʥʪʦʚʘʥʠʝ; 

¶ ʂʦʜʠʨʦʚʘʥʠʝ. 

ɼʠʩʢʨʝʪʠʟʘʮʠʷ ï ʩʯʠʪʳʚʘʥʠʝ ʘʤʧʣʠʪʫʜʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʯʝʨʝʟ 

ʨʘʚʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ (ʧʝʨʠʦʜ). ʕʪʦʪ ʵʪʘʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. 

ʂʚʘʥʪʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʟʘ ʧʝʨʠʦʜ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʦʜʦʚʦʛʦ ʩʣʦʚʘ ʠʟ 8, 10 ʠʣʠ 12 ʙʠʪ, 

ʢʦʪʦʨʳʝ ʜʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 256, 1024 ʠ 4096 ʫʨʦʚʥʝʡ ʢʚʘʥʪʦʚʘʥʠʷ. ʆʪ ʯʠʩʣʘ 

ʫʨʦʚʥʝʡ ʢʚʘʥʪʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʝ. 

ʂʦʜʠʨʦʚʘʥʠʝ. ʇʦʤʠʤʦ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ, 

ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʜʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʙʠʪʳ, 

ʩʦʦʙʱʘʶʱʠʝ ʦ ʢʦʥʮʝ ʩʠʥʭʨʦʠʤʧʫʣʴʩʘ ʠ ʥʘʯʘʣʝ ʥʦʚʦʛʦ ʢʘʜʨʘ, ʘ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʠʪʳ ʟʘʱʠʪʳ ʦʪ ʦʰʠʙʦʢ. 

ɹʣʦʢ 

ʢʦʤʧʨʝʩʩʠʠ 

(ʩʞʘʪʠʷ) 

ʚʠʜʝʦʠʟʦʙʨʘʞ

ɹʣʦʢ ʢʦʤʧʨʝʩʩʠʠ ʚʳʧʦʣʥʷʝʪ ʩʞʘʪʠʝ ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʚʠʜʝʦʩʠʛʥʘʣʘ ʚ ʦʜʠʥ ʠʟ 

ʬʦʨʤʘʪʦʚ ʩʞʘʪʠʷ (JPEG, MJPEG, MPEG-1/2/4, Wavelet). ɹʣʘʛʦʜʘʨʷ ʩʞʘʪʠʶ 

ʩʦʢʨʘʱʘʝʪʩʷ ʨʘʟʤʝʨ ʚʠʜʝʦʢʘʜʨʘ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ 

ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʩʝʪʠ. ɽʩʣʠ ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ, ʢ ʢʦʪʦʨʦʡ ʧʦʜʩʦʝʜʠʥʝʥʘ IP-



 

140 

 

 

ʝʥʠʷ ʢʘʤʝʨʘ, ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ, ʪʦ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʧʝʨʝʧʦʣʥʝʥʠʷ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʢʨʘʱʘʪʴ ʦʙʲʝʤ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʥʠʟʠʚ ʣʠʙʦ ʯʘʩʪʦʪʫ ʧʝʨʝʜʘʯʠ ʢʘʜʨʦʚ ʧʦ ʩʝʪʠ, ʣʠʙʦ ʨʘʟʨʝʰʝʥʠʝ 

ʢʘʜʨʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʬʦʨʤʘʪʦʚ ʩʞʘʪʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʫʤʥʳʡ ʢʦʤʧʨʦʤʠʩʩ 

ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʝʨʝʜʘʯʠ ʚʠʜʝʦ ʧʦ ʩʝʪʠ. 

ʀʟʚʝʩʪʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʬʦʨʤʘʪʳ ʩʞʘʪʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʦʮʠʬʨʦʚʘʥʥʳʡ ʧʦʪʦʢ ʩ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠʷ 64 ʂʙ ï 2 ʄʙ (ʧʨʠ ʪʘʢʦʡ ʧʦʣʦʩʝ 

ʧʨʦʧʫʩʢʘʥʠʷ ʧʦʪʦʢʠ ʚʠʜʝʦʜʘʥʥʳʭ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ 

ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ ʚ ʩʝʪʷʭ). 

ʉʞʘʪʠʝ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʚ IP-ʢʘʤʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ 

ʘʧʧʘʨʘʪʥʦ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʦ. ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʨʝʩʩʠʠ ʜʝʰʝʚʣʝ, 

ʦʜʥʘʢʦ, ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʝʤʢʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʩʞʘʪʠʷ ʦʥʘ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʘ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʝ ʩ 

ip-ʢʘʤʝʨʳ ʚ online ʨʝʞʠʤʝ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʚʝʜʫʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʚʳʧʫʩʢʘʶʪ IP-ʢʘʤʝʨʳ ʩ ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʩʞʘʪʠʷ. 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʧʨʦʮʝʩʩʦʨ ʠ 

ʚʩʪʨʦʝʥʥʳʡ 

web-ʩʝʨʚʝʨ 

ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʷʜʨʦʤ ip-ʢʘʤʝʨʳ. ʆʥ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʧʝʨʘʮʠʠ ʧʦ ʚʳʚʦʜʫ ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʠ ʩʞʘʪʦʛʦ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ ʚʩʪʨʦʝʥʥʦʛʦ web-ʩʝʨʚʝʨʘ ʠ 

ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ip-ʢʘʤʝʨ. 

ʆɿʋ 

ʆɿʋ ʩʣʫʞʠʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʢʨʠʧʪʦʚ. ʄʥʦʛʠʝ 

ʠʥʪʝʨʥʝʪ-ʢʘʤʝʨʳ ʠʤʝʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʚʠʜʝʦʙʫʬʝʨ. ʕʪʦ ʯʘʩʪʴ ʆɿʋ, 

ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʘʷ ʜʣʷ ʟʘʧʠʩʠ ʠ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʥʷʪʳʭ ip-ʢʘʤʝʨʦʡ 

ʚʠʜʝʦʢʘʜʨʦʚ. ʀʥʬʦʨʤʘʮʠʷ ʚ ʚʠʜʝʦʙʫʬʝʨʝ ʦʙʥʦʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠ, ʪ.ʝ. ʥʦʚʳʡ 

ʢʘʜʨ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚʤʝʩʪʦ ʩʘʤʦʛʦ ʩʪʘʨʦʛʦ. ʕʪʘ ʬʫʥʢʮʠʷ ʥʝʦʙʭʦʜʠʤʘ, ʝʩʣʠ ip-

ʢʘʤʝʨʘ ʚʳʧʦʣʥʷʝʪ ʦʭʨʘʥʥʦʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʙʳʪʠʷ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʠ ʩʣʝʜʫʶʱʠʝ ʟʘ ʩʠʛʥʘʣʦʤ ʪʨʝʚʦʛʠ ʩ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ip-ʢʘʤʝʨʝ ʦʭʨʘʥʥʳʭ ʜʘʪʯʠʢʦʚ. 

ʌʣʵʰ-ʧʘʤʷʪʴ 
ʂʘʨʪʘ ʬʣʵʰ-ʧʘʤʷʪʠ ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʣʷʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ web-

ʢʘʤʝʨ ʠ ʭʨʘʥʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ HTML-ʩʪʨʘʥʠʮʳ. 

ʉʝʪʝʚʦʡ 

ʠʥʪʝʨʬʝʡʩ 

ʇʦʩʣʝ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ip-ʢʘʤʝʨʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ IP-ʘʜʨʝʩ. 

ɹʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʜʣʷ web-ʩʝʨʚʝʨʘ, FTP-

ʩʝʨʚʝʨʘ, FTP-ʢʣʠʝʥʪʘ, e-mail ʢʣʠʝʥʪʘ ʠ ʜʨ. ip-ʢʘʤʝʨʘ ʨʘʙʦʪʘʝʪ ʚ ʥʝʡ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʕʪʦ ʦʪʣʠʯʘʝʪ ip-ʢʘʤʝʨʳ ʦʪ ʦʙʳʯʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʘʤʝʨ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ ʯʝʨʝʟ USB. ʂʨʦʤʝ ʪʦʛʦ, ip-ʢʘʤʝʨʳ ʤʦʛʫʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʫ ʩ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʩʢʨʠʧʪʘʤʠ ʠ JAVA-ʘʧʧʣʝʪʘʤʠ. 

ʊʨʝʚʦʞʥʳʝ 

ʧʦʨʪʳ 

ʊʨʝʚʦʞʥʳʝ ʚʭʦʜʳ/ʚʳʭʦʜʳ ʩʣʫʞʘʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ʪʨʝʚʦʛʠ. ʇʨʠ 

ʩʨʘʙʘʪʳʚʘʥʠʠ ʦʜʥʦʛʦ ʠʟ ʜʘʪʯʠʢʦʚ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʨʦʮʝʩʩʦʨ ʢʦʤʧʦʥʫʝʪ ʥʘʙʦʨ ʢʘʜʨʦʚ, ʟʘʧʠʩʘʥʥʳʭ ʚ ʚʠʜʝʦʙʫʬʝʨ ʜʦ, ʧʦʩʣʝ ʠ ʚ 

ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʠʷ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʠ. ʕʪʦʪ ʥʘʙʦʨ ʢʘʜʨʦʚ ʤʦʞʝʪ ʦʪʩʳʣʘʪʴʩʷ ʥʘ 

ʟʘʜʘʥʥʳʡ e-mail ʘʜʨʝʩ ʠʣʠ ʧʦ FTP. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʬʫʥʢʮʠʠ ip-ʢʘʤʝʨʳ 

ɼʝʪʝʢʪʦʨ 

ʜʚʠʞʝʥʠʷ 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ 

ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʚʝʙ-ʢʘʤʝʨʳ ʦʙʲʝʢʪʦʚ. ɼʝʪʝʢʪʦʨ ʜʚʠʞʝʥʠʷ ʥʝ 

ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʧʦʣʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʛʘʙʘʨʠʪʳ ʦʙʲʝʢʪʘ ʠ ʩʢʦʨʦʩʪʴ ʝʛʦ ʜʚʠʞʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʜʝʪʝʢʪʦʨ ʜʚʠʞʝʥʠʷ ʥʘʩʪʨʘʠʚʘʶʪ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩ ʧʨʝʜʝʣʴʥʦʡ ʤʠʥʠʤʠʟʘʮʠʝʡ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ 

(ʬʠʣʴʪʨʘʮʠʝʡ ʧʦʤʝʭ), ʟʘʜʘʶʪ ʛʠʙʢʫʶ ʣʦʛʠʢʫ ʦʙʨʘʙʦʪʢʠ ʪʨʝʚʦʛ (ʪʨʝʚʦʞʥʘʷ 
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ʟʘʧʠʩʴ, ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤ ʦʭʨʘʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ). ʀʩʧʦʣʴʟʫʷ ʥʦʚʳʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʤʦʛʫʪ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʥʦʤʝʨʘ ʤʘʰʠʥ, ʦʧʨʝʜʝʣʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʚ ʢʘʜʨʝ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠʭ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʠ ʪ.ʜ. 

ɿʘʱʠʪʘ 

ʧʘʨʦʣʝʤ 

ʉʣʫʞʠʪ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ip-ʢʘʤʝʨʝ. ʇʦ ʫʤʦʣʯʘʥʠʶ 

ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʝ ʩ ip-ʢʘʤʝʨʳ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩ ʣʶʙʦʛʦ ʩʝʪʝʚʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨ, ʥʘʧʨʠʤʝʨ, 

Internet Explorer. ʆʜʥʘʢʦ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʯʠʩʣʦ ʣʠʮ ʩ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʢ ip-

ʢʘʤʝʨʝ, ʚʚʝʜʷ ʧʘʨʦʣʴ ʥʘ ʫʨʦʚʥʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʄʥʦʛʠʝ ip-ʢʘʤʝʨʳ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʟʘʱʠʪʫ ʧʘʨʦʣʝʤ ʜʣʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. 

ɸʫʜʠʦ 

ʨʝʛʠʩʪʨʘʪʦʨ/ 

ʩʧʠʢʝʨ 

ʉʝʪʝʚʳʝ ʢʘʤʝʨʳ ʦʙʨʘʙʘʪʳʚʘʶʪ ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʘʤʝʨʝ, 

ʩʠʥʭʨʦʥʠʟʠʨʫʷ ʝʝ ʩ ʚʠʜʝʦ ʠʣʠ ʜʘʞʝ ʦʙʲʝʜʠʥʷʷ ʚ ʪʦʪ ʞʝ ʚʠʜʝʦʧʦʪʦʢ ʠ ʟʘʪʝʤ 

ʧʦʩʳʣʘʷ ʧʦ ʩʝʪʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ/ʠʣʠ ʟʘʧʠʩʠ. ɿʚʫʢʦʚʦʡ ʢʘʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 

ʦʜʥʦ-, ʪʘʢ ʠ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʪʴ, ʥʦ ʠ 

ʧʝʨʝʜʘʚʘʪʴ ʟʚʫʢ ʥʘ ʦʙʲʝʢʪ ʥʘʙʣʶʜʝʥʠʷ. 

ʐʠʬʨʘʪʦʨ 

(ʧʨʦʛʨʘʤʤʥʳʡ

/ ʘʧʧʘʨʘʪʥʳʡ) 

IP ʢʘʤʝʨʳ ʤʦʛʫʪ ʰʠʬʨʦʚʘʪʴ ʚʠʜʝʦ, ʧʦʩʳʣʘʝʤʦʝ ʧʦ ʩʝʪʠ, ʛʘʨʘʥʪʠʨʫʷ, ʯʪʦ 

ʚʠʜʝʦ ʧʦʪʦʢ ʥʝ ʙʫʜʝʥ ʜʦʩʪʫʧʝʥ ʜʣʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʠ 

ʚʤʝhʘʪʝʣʴʩʪʚʘ ʚ ʥʝʛʦ ʠʟʚʥʝ. ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦʜʢʣʶʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʩʝʨʪʠʬʠʢʘʪʳ ʰʠʬʨʦʚʘʥʠʷ, ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʝʚʦʡ ʢʘʤʝʨʦʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʨʘʥʷʷ ʚʦʟʤʦʞʥʦʩʪʴ ʣʶʙʦʛʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʣʠʥʠʶ ʩʚʷʟʠ. IP ʢʘʤʝʨʘ ʤʦʞʝʪ ʜʦʙʘʚʣʷʪʴ ʟʘʰʠʬʨʦʚʘʥʥʳʝ 

"ʚʦʜʷʥʳʝ ʟʥʘʢʠ" ʚ ʚʠʜʝʦ ʧʦʪʦʢ, ʜʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʚʨʝʤʝʥʠ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʨʝʚʦʛ ʠ ʪ.ʜ., ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʘʢʪʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 

 

 

 
 

ʈʠʩ. 2.4.1. ʋʩʪʨʦʡʩʪʚʦ IP-ʢʘʤʝʨʳ 

 

ɺʠʜʝʦʢʘʤʝʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

¶ ʌʦʨʤʘʪ (ʦʢʨʫʛʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʠʘʛʦʥʘʣʠ ʤʘʪʨʠʮʳ ʚ ʜʶʡʤʘʭ); 
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¶ ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ (ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʝʦʢʘʤʝʨʳ ʨʘʟʣʠʯʘʪʴ ʤʝʣʢʠʝ 
ʜʝʪʘʣʠ ʠ ʫʜʘʣʝʥʥʳʝ ʧʨʝʜʤʝʪʳ); 

¶ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʤʠʥʠʤʘʣʴʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ (ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʠʜʝʦʢʘʤʝʨʳ ʥʘʙʣʶʜʘʪʴ ʦʙʲʝʢʪʳ ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʜʘʞʝ ʚ ʪʝʤʥʦʪʝ, 

ʠʟʤʝʨʷʝʪʩʷ ʚ ʣʶʢʩʘʭ (ʣʢ)); 

¶ ɹʦʨʴʙʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʦʩʚʝʱʝʥʥʦʩʪʠ (ʚ ʩʦʩʪʘʚʝ ʚʠʜʝʦʢʘʤʝʨʳ ʠʤʝʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʡ 
ʟʘʪʚʦʨ, ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚ); 

¶ ʆʪʥʦhʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ; 

¶ ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʫʩʠʣʝʥʠʷ; 

¶ ɻʘʤʤʘ-ʢʦʨʨʝʢʮʠʷ (ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʚʠʜʝʦʢʘʤʝʨʝ ʟʘʚʝʜʦʤʦ ʚʚʦʜʠʪʩʷ ʥʝʣʠʥʝʡʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʚʠʜʝʦʩʠʛʥʘʣʘ ʦʪ ʦʩʚʝʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʣʠʥʝʡʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʷʨʢʦʩʪʠ ʩʚʝʯʝʥʠʷ ʢʠʥʝʩʢʦʧʘ ʚ ʚʠʜʝʦʤʦʥʠʪʦʨʝ ʦʪ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ); 

¶ ʂʦʤʧʝʥʩʘʮʠʷ ʚʩʪʨʝʯʥʦʡ ʟʘʩʚʝʪʢʠ; 

¶ ɹʘʣʘʥʩ ʙʝʣʦʛʦ (ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʮʚʝʪʥʳʭ ʚʠʜʝʦʢʘʤʝʨ, ʩʣʫʞʠʪ ʜʣʷ 
ʧʨʘʚʠʣʴʥʦʡ ʮʚʝʪʦʧʝʨʝʜʘʯʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʦʙʲʝʢʪʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʠʩʪʦʯʥʠʢʘ 

ʦʩʚʝʱʝʥʠʷ); 

¶ ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ (ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ 12 ɺ ʠʣʠ ʩʝʪʝʚʦʝ ʥʘʧʨʷʞʝʥʠʝ 220 ɺ); 

¶ ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ; 

¶ ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ.  

 

2.5 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ VPN 

ɸʙʙʨʝʚʠʘʪʫʨʘ VPN ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ Virtual Private Network - "ʚʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʥʘʷ 

ʩʝʪʴ". ʉʫʪʴ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ VPN ʩʝʨʚʝʨʫ ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʝʨʭ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʩʝʪʠ ʚ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

ʩʦʝʜʠʥʝʥʠʠ ʦʨʛʘʥʠʟʫʝʪʩʷ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʢʘʥʘʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʩʦʢʫʶ ʟʘʱʠʪʫ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʵʪʦʤʫ ʢʘʥʘʣʫ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʰʠʬʨʦʚʘʥʠʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ VPN - ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʤʘʰʠʥ, 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʝʜʠʥʫʶ ʚʠʨʪʫʘʣʴʥʫʶ (ʥʘʣʦʞʝʥʥʫʶ) ʩʝʪʴ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʩʝʢʨʝʪʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʥʝʡ ʠʥʬʦʨʤʘʮʠʠ (ʧʨʦʟʨʘʯʥʦ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ VPN ʥʝʦʙʭʦʜʠʤʦ ʪʘʤ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʟʘʱʠʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʝʪʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʨʫʩʦʚ, ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʧʨʦʩʪʦ ʣʶʙʦʧʳʪʥʳʭ, ʘ ʪʘʢʞʝ ʦʪ ʜʨʫʛʠʭ 

ʫʛʨʦʟ, ʷʚʣʷʶʱʠʭʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʰʠʙʦʢ ʚ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʠʣʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʠ ʩʝʪʠ. 

ɺʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʥʳʝ ʩʝʪʠ (VPN), ʩʦʟʜʘʚʘʝʤʳʝ ʥʘ ʙʘʟʝ ʘʨʝʥʜʫʝʤʳʭ ʠ ʢʦʤʤʫʪʠʨʫʝʤʳʭ 

ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʀʥʪʝʨʥʝʪ), ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʥʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʝʪʷʤ, ʧʨʠʯʝʤ, ʘʣʴʪʝʨʥʘʪʠʚʦʡ, ʦʙʣʘʜʘʶʱʝʡ 

ʨʷʜʦʤ ʥʝʩʦʤʥʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ: 

Å ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʘʨʝʥʜʫʝʤʳʭ ʢʘʥʘʣʦʚ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

Å ʨʘʟʚʠʪʘʷ ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ (ʰʠʨʦʢʠʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʦʭʚʘʪ); 

Å ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ; 

Å ʣʝʛʢʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (ʧʦʜʢʣʶʯʝʥʠʷ ʥʦʚʳʭ ʩʝʪʝʡ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ); 

Å ʣʝʛʢʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ; 
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Å ʢʦʥʪʨʦʣʴ ʩʦʙʳʪʠʡ ʠ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ 

VPN? 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘ, ʧʨʝʚʨʘʱʘʶʱʠʭ ʥʘʣʦʞʝʥʥʫʶ 

ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʩʝʪʴ, ʧʦʩʪʨʦʝʥʥʫʶ ʥʘ ʙʘʟʝ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʯʘʩʪʥʫʶ 

ʩʝʪʴ: 

Å ʰʠʬʨʦʚʘʥʠʝ; 

Å ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ; 

Å ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ. 

ʊʦʣʴʢʦ ʨʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʵʪʠʭ ʪʨʝʭ ʩʚʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʪʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʤʘʰʠʥʳ, 

ʩʝʨʚʝʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʘʥʥʳʝ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʬʠʟʠʯʝʩʢʠ ʥʝʟʘʱʠʱʝʥʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʦʪ 

ʚʥʝʰʥʠʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʚʪʦʨʞʝʥʠʡ, ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

 

2.5.1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ VPN 

ʂʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ VPN ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ: 1. ʇʦ 

ʪʠʧʫ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʨʝʜʳ: 

Å ɿʘʱʠʱʝʥʥʳʝ VPN ʩʝʪʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚʘʨʠʘʥʪ ʧʨʠʚʘʪʥʳʭ ʯʘʩʪʥʳʭ 

ʩʝʪʝʡ. C ʝʛʦ ʧʦʤʦʱʴʶ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʥʘʜʝʞʥʫʶ ʠ ʟʘʱʠʱʝʥʥʫʶ ʧʦʜʩʝʪʴ ʥʘ ʦʩʥʦʚʝ 

ʥʝʥʘʜʸʞʥʦʡ ʩʝʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʀʥʪʝʨʥʝʪʘ. ʇʨʠʤʝʨʦʤ ʟʘʱʠʱʝʥʥʳʭ VPN ʷʚʣʷʶʪʩʷ: IPSec, 

OpenVPN ʠ PPTP. 

Å ɼʦʚʝʨʠʪʝʣʴʥʳʝ VPN ʩʝʪʠ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʝʨʝʜʘʶʱʫʶ ʩʨʝʜʫ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʥʘʜʸʞʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʣʠʰʴ ʟʘʜʘʯʫ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʧʦʜʩʝʪʠ ʚ ʨʘʤʢʘʭ 

ʙʦʣʴʰʝʡ ʩʝʪʠ. ɺʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʘʢʪʫʘʣʴʥʳʤʠ. ʇʨʠʤʝʨʘʤʠ 

ʧʦʜʦʙʥʳʭ VPN ʨʝʰʝʥʠʡ ʷʚʣʷʶʪʩʷ: MPLS ʠ L2TP. ʂʦʨʨʝʢʪʥʝʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʠ ʧʨʦʪʦʢʦʣʳ 

ʧʝʨʝʢʣʘʜʳʚʘʶʪ ʟʘʜʘʯʫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʨʫʛʠʝ, ʥʘʧʨʠʤʝʨ L2TP, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʘʨʝ ʩ IPSec. 

2. ʇʦ ʩʧʦʩʦʙʫ ʨʝʘʣʠʟʘʮʠʠ: 

Å VPN ʩʝʪʠ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʈʝʘʣʠʟʘʮʠ ̫VPN 

ʩʝʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʊʘʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ ʟʘʱʠʱʸʥʥʦʩʪʠ. 

Å VPN ʩʝʪʠ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ. ʀʩʧʦʣʴʟʫʶʪ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ VPN. 

Å VPN ʩʝʪʠ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʨʝʰʝʥʠʝʤ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ VPN ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʦʤʧʣʝʢʩ, ʨʝʰʘʶʱʠʡ ʪʘʢʞʝ ʟʘʜʘʯʠ ʬʠʣʴʪʨʘʮʠʠ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʝʚʦʛʦ 

ʵʢʨʘʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

3. ʇʦ ʥʘʟʥʘʯʝʥʠʶ: 

Å Intranet VPN. ʀʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʝʜʠʥʫʶ ʟʘʱʠʱʝʥʥʫʶ ʩʝʪʴ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʬʠʣʠʘʣʦʚ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʤʝʥʠʚʘʶʱʠʭʩʷ ʜʘʥʥʳʤʠ ʧʦ ʦʪʢʨʳʪʳʤ 

ʢʘʥʘʣʘʤ ʩʚʷʟʠ. 

Å Remote Access VPN. ʀʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʱʠʱʝʥʥʦʛʦ ʢʘʥʘʣʘ ʤʝʞʜʫ ʩʝʛʤʝʥʪʦʤ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ (ʮʝʥʪʨʘʣʴʥʳʤ ʦʬʠʩʦʤ ʠʣʠ ʬʠʣʠʘʣʦʤ) ʠ ʦʜʠʥʦʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʢʦʪʦʨʳʡ, ʨʘʙʦʪʘʷ ʜʦʤʘ, ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʨʝʩʫʨʩʘʤ ʩ ʜʦʤʘʰʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ 

ʠʣʠ, ʥʘʭʦʜʷʩʴ ʚ ʢʦʤʘʥʜʠʨʦʚʢʝ, ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʨʝʩʫʨʩʘʤ ʧʨʠ ʧʦʤʦʱʠ 

ʥʦʫʪʙʫʢʘ. 

Å Extranet VPN. ʀʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʝʪʝʡ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʘʶʪʩʷ çʚʥʝʰʥʠʝè 

ʧʦʣʴʟʦʚʘʪʝʣʠ (ʥʘʧʨʠʤʝʨ, ʟʘʢʘʟʯʠʢʠ ʠʣʠ ʢʣʠʝʥʪʳ). ʋʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʥʠʤ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ 

ʢ ʩʦʪʨʫʜʥʠʢʘʤ ʢʦʤʧʘʥʠʠ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ çʨʫʙʝʞʝʡè ʟʘʱʠʪʳ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʜʦʩʪʫʧ ʧʦʩʣʝʜʥʠʭ ʢ ʦʩʦʙʦ ʮʝʥʥʦʡ, 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 



 

144 

 

 

4. ʇʦ ʪʠʧʫ ʧʨʦʪʦʢʦʣʘ: 

ʉʫʱʝʩʪʚʫʶʪ ʨʝʘʣʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʝʪʝʡ ʧʦʜ TCP/IP, IPX ʠ AppleTalk. ʅʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʚʩʝʦʙʱʝʤʫ ʧʝʨʝʭʦʜʫ ʥʘ ʧʨʦʪʦʢʦʣ TCP/IP, ʠ 

ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ VPN ʨʝʰʝʥʠʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʤʝʥʥʦ ʝʛʦ. 

5. ʇʦ ʫʨʦʚʥʶ ʩʝʪʝʚʦʛʦ ʧʨʦʪʦʢʦʣʘ: 

ʇʦ ʫʨʦʚʥʶ ʩʝʪʝʚʦʛʦ ʧʨʦʪʦʢʦʣʘ ʥʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʫʨʦʚʥʷʤʠ ʵʪʘʣʦʥʥʦʡ ʩʝʪʝʚʦʡ 

ʤʦʜʝʣʠ ISO/OSI. 

 

2.5.2 ʇʦʩʪʨʦʝʥʠʝ VPN 

ʉʫɦʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ VPN. ʇʨʠ ʚʳʙʦʨʝ ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʨʝʜʩʪʚ ʧʦʩʪʨʦʝʥʠʷ VPN. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʠ ʪʘʢ ʨʘʙʦʪʘʝʪ ʥʘ ʧʨʝʜʝʣʝ ʤʦʱʥʦʩʪʠ ʩʚʦʝʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʪʦ ʜʦʙʘʚʣʝʥʠʝ 

ʪʫʥʥʝʣʝʡ VPN ʠ ʧʨʠʤʝʥʝʥʠʝ ʰʠʬʨʦʚʘʥʠʷ/ʜʝʰʠʬʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʦʩʪʘʥʦʚʠʪʴ 

ʨʘʙʦʪʫ ʚʩʝʡ ʩʝʪʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʵʪʦʪ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʥʝ ʙʫʜʝʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʧʨʦʩʪʳʤ 

ʪʨʘʬʠʢʦʤ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ VPN. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ VPN ʣʫʯʰʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʜʥʘʢʦ ʝʩʣʠ ʠʤʝʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʚ 

ʩʨʝʜʩʪʚʘʭ, ʪʦ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʯʠʩʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʢʦʪʦʨʳʝ ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ VPN. 

 

2.5.3 VPN ʥʘ ʙʘʟʝ ʙʨʘʥʜʤʘʫʵʨʦʚ 

ɹʨʘʥʜʤʘʫʵʨʳ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ ʠ ʰʠʬʨʦʚʘʥʠʝ 

ʜʘʥʥʳʭ. ɺʩʝ ʧʦʜʦʙʥʳʝ ʧʨʦʜʫʢʪʳ ʦʩʥʦʚʘʥʳ ʥʘ ʪʦʤ, ʯʪʦ ʪʨʘʬʠʢ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʙʨʘʥʜʤʘʫʵʨ 

ʰʠʬʨʫʝʪʩʷ.  ʂ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʙʩʪʚʝʥʥʦ ʙʨʘʥʜʤʘʫʵʨʘ ʜʦʙʘʚʣʷʝʪʩʷ ʤʦʜʫʣʴ 

ʰʠʬʨʦʚʘʥʠʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʝʪ ʙʨʘʥʜʤʘʫʵʨ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʨʘʥʜʤʘʫʵʨʦʚ 

ʥʘ ʙʘʟʝ ʇʂ ʥʘʜʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʩʝʪʝʡ ʩ ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ VPN ʥʘ ʙʘʟʝ ʙʨʘʥʜʤʘʫʵʨʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ MicrosoftÈ Internet Security 

and Acceleration (ISA) Server 2006. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ VPN ʚ ISA Server 2006: 

ƴ ʧʦʣʠʪʠʢʘ ʙʨʘʥʜʤʘʫʵʨʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʢ ʩʦʝʜʠʥʝʥʠʷʤ VPN-ʢʣʠʝʥʪʦʚ; 

ƴ ʧʦʣʠʪʠʢʘ ʙʨʘʥʜʤʘʫʵʨʘ, ʧʨʠʤʝʥʷʝʤʘʷ ʢ VPN-ʩʦʝʜʠʥʝʥʠʷʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʟʝʣ-ʚ-ʫʟʝʣ; 

ƴ VPN-ʢʘʨʘʥʪʠʥ ʠʣʠ ʚʨʝʤʝʥʥʘʷ ʠʟʦʣʷʮʠʷ; 

ƴ ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ VPN-ʢʣʠʝʥʪʦʚ; 

ƴ ʧʦʜʜʝʨʞʢʘ ʢʣʠʝʥʪʦʚ SecureNAT ʜʣʷ VPN-ʩʦʝʜʠʥʝʥʠʡ; 

ƴ ʚʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʥʘʷ ʩʝʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ çʫʟʝʣ-ʚ-ʫʟʝʣè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʫʥʥʝʣʴʥʦʛʦ 

ʨʝʞʠʤʘ ʧʨʦʪʦʢʦʣʘ IPSec; 

ƴ ʧʫʙʣʠʢʘʮʠʷ VPN-ʩʝʨʚʝʨʦʚ ʧʦ ʧʨʦʪʦʢʦʣʫ ʈʈʊʈ (Point-to-Point Tunneling Protocol, 

ʩʢʚʦʟʥʦʡ ʪʫʥʥʝʣʴʥʳʡ ʧʨʦʪʦʢʦʣ); 

ƴ ʧʦʜʜʝʨʞʢʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʝʢʨʝʪʥʳʤ ʢʣʶʯʦʤ Pre-shared Key ʜʣʷ VPN-ʩʦʝʜʠʥʝʥʠʡ ʧʦ 

ʧʨʦʪʦʢʦʣʫ IPSec; 

ƴ ʫʣʫʯʰʝʥʥʘʷ ʨʘʙʦʪʘ ʩʝʨʚʝʨʘ ʠʤʝʥ ʜʣʷ VPN-ʢʣʠʝʥʪʦʚ; 

ƴ ʤʦʥʠʪʦʨʠʥʛ ʩʦʝʜʠʥʝʥʠʡ VPN-ʢʣʠʝʥʪʦʚ. 

 

2.5.4 VPN ʥʘ ʙʘʟʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ 

ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʧʦʩʪʨʦʝʥʠʷ VPN ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʱʠʱʝʥʥʳʭ 

ʢʘʥʘʣʦʚ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ. ʊʘʢ ʢʘʢ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʩʭʦʜʷʱʘʷ ʠʟ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʧʨʦʭʦʜʠʪ 
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ʯʝʨʝʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʦʟʣʦʞʠʪʴ ʥʘ ʵʪʦʪ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʠ ʟʘʜʘʯʠ 

ʰʠʬʨʦʚʘʥʠʷ. 

ʇʨʠʤʝʨʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ VPN ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʭ ʷʚʣʷʝʪʩʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʤʧʘʥʠʠ Cisco Systems. ʅʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ IOS 11.3, 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ Cisco ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʪʦʢʦʣʳ L2TP ʠ IPSec. ʇʦʤʠʤʦ ʧʨʦʩʪʦʛʦ 

ʰʠʬʨʦʚʘʥʠʷ ʧʨʦʭʦʜʷʱʝʡ ʠʥʬʦʨʤʘʮʠʠ Cisco ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ VPN, ʪʘʢʠʝ ʢʘʢ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʪʫʥʥʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʦʙʤʝʥ ʢʣʶʯʘʤʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʰʠʬʨʦʚʘʥʠʷ ESA. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʤʧʘʥʠʷ Cisco System ʚʳʧʫʩʪʠʣʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ VPN, ʢʦʪʦʨʦʝ ʪʘʢ ʠ ʥʘʟʳʚʘʝʪʩʷ Cisco 1720 VPN Access 

Router (ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʜʦʩʪʫʧʘ ʢ VPN), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʢʦʤʧʘʥʠʷʭ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ, ʘ ʪʘʢʞʝ ʚ ʦʪʜʝʣʝʥʠʷʭ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

 

2.5.5 VPN ʥʘ ʙʘʟʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʉʣʝʜʫʶʱʠʤ ʧʦʜʭʦʜʦʤ ʢ ʧʦʩʪʨʦʝʥʠʶ VPN ʷʚʣʷʶʪʩʷ ʯʠʩʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ. ʇʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʥʘ ʚʳʜʝʣʝʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ proxy-

ʩʝʨʚʝʨʘ. ʂʦʤʧʴʶʪʝʨ ʩ ʪʘʢʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʟʘ 

ʙʨʘʥʜʤʘʫʵʨʦʤ. 

ʇʨʠʤʝʨ: 

ƴ OpenVPN - ʩʚʦʙʦʜʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʯʘʩʪʥʦʡ ʩʝʪʠ (VPN) ʩ 

ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʢʘʥʘʣʦʚ ʪʠʧʘ ʪʦʯʢʘ-ʪʦʯʢʘ ʠʣʠ 

ʩʝʨʚʝʨ-ʢʣʠʝʥʪʳ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʘʤʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʟʘ NAT-firewall ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʥʘʩʪʨʦʝʢ. 

OpenVPN ʙʳʣʘ ʩʦʟʜʘʥʘ ɼʞʝʡʤʩʦʤ ʁʦʥʘʥʦʤ (James Yonan) ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦʜ ʣʠʮʝʥʟʠʝʡ 

GNU GPL. 

 

2.5.6 VPN ʥʘ ʙʘʟʝ ʩʝʪʝʚʦʡ ʆʉ 

ƴ ɺ ʢʘʯʝʩʪʚʝ VPN ʩʝʨʚʝʨʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Windows NT Server 4.0, Windows 2000 

Server, ʠʣʠ Windows Server 2003/2008. ʉʘʤ ʧʦ ʩʝʙʝ ʩʝʨʚʝʨ VPN ʦʯʝʥʴ ʧʨʦʩʪ. ʕʪʦ ʥʠʯʪʦ ʠʥʦʝ, 

ʢʘʢ ʫʩʠʣʝʥʥʳʡ Windows 2003/2008 Server, ʥʘ ʢʦʪʦʨʦʤ ʟʘʧʫʱʝʥʳ ʩʣʫʞʙʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ 

ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ (Routing and Remote Access Services (RRAS)). ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʠʟʦʰʣʘ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʚʭʦʜʷʱʝʛʦ VPN ʩʦʝʜʠʥʝʥʠʷ, ʩʝʨʚʝʨ VPN ʧʨʦʩʪʦ ʨʘʙʦʪʘʝʪ ʢʘʢ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʣʠʝʥʪʫ VPN ʜʦʩʪʫʧ ʚ ʯʘʩʪʥʫʶ ʩʝʪʴ. 

ƴ FreeBSD. VPN ʩʝʨʚʝʨ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ Multi -link PPP Daemon (MPD). MPD - ʵʪʦ 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ netgraph ʨʝʘʣʠʟʘʮʠʷ PPP-ʧʨʦʪʦʢʦʣʘ ʤʫʣʴʪʠʩʚʷʟʠ ʜʣʷ FreeBSD. MPD 

ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʙʳʪʴ ʙʳʩʪʨʳʤ ʠ ʛʠʙʢʠʤ, ʦʙʨʘʙʘʪʳʚʘʷ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠ ʦʙʨʘʱʝʥʠʷ ʚ ʨʝʞʠʤʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʧʨʘʚʣʷʷ ʧʘʢʝʪʳ ʜʘʥʥʳʭ ʥʘʧʨʷʤʫʶ ʚ ʷʜʨʦ. 

2.5.7 VPN ʥʘ ʙʘʟʝ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ 

ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʠʭ VPN - ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʰʠʬʨʦʚʘʥʠʝ ʚ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʤʠʢʨʦʩʭʝʤʘʤʠ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ VPN-ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʜʥʘʢʦ ʦʥʠ ʜʦʨʦʛʠ. 

 

 

http://ru.wikipedia.org/wiki/Netgraph
http://ru.wikipedia.org/wiki/FreeBSD
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3. ʌʨʘʢʪʘʣʳ ʠ ʚʝʡʚʣʝʪʳ 

 

ʎʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʥʠʤʘʶʪ ʚʝʩ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʠʨʘ. ʈʘʟʚʠʪʠʝ 

ʀʥʪʝʨʥʝʪʘ, ʥʘʨʷʜʫ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ ʚʩʝ ʙʦʣʝʝ ʤʦʱʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʨʦʛʨʝʩʩʦʤ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ, ʩʢʘʥʝʨʦʚ ʠ ʧʨʠʥʪʝʨʦʚ, ʧʨʠʚʝʣʠ ʢ ʰʠʨʦʢʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʪʩʶʜʘ ʧʦʩʪʦʷʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʫʣʫʯʰʝʥʠʶ 

ʘʣʛʦʨʠʪʤʦʚ ʩʞʘʪʠʷ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʷ, ʉʞʘʪʠʝ ʜʘʥʥʳʭ ʚʘʞʥʦ ʢʘʢ ʜʣʷ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ, ʪʘʢ ʥ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʨʘʥʝʥʠʷ. ʂʨʦʤʝ ʤʥʦʛʠʭ ʚʠʜʦʚ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʩʞʘʪʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʞʝ ʠʥʪʝʨʝʩ ʜʣʷ ʚʦʝʥʥʳʭ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠʣʦʞʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʪʝʣʝʤʝʪʨʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʝʨʝʭʚʘʪʯʠʢʦʚ ʨʘʢʝʪ, ʠʣʠ ʜʣʷ 

ʘʨʭʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʦʙ ʠʟʦʙʨʘʞʝʥʠʠ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ 

ʜʝʡʩʪʚʠʡ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʞʘʪʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʚ ʙʦʣʝʝ ʦʙʱʝʤ ʩʤʳʩʣʝ, ʢʦʜʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʦ ʜʦʩʪʠʞʝʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʨʘʟʚʠʪʠʝ ʤʥʦʛʠʭ ʦʙʣʘʩʪʝʡ ʪʝʭʥʠʢʠ 

ʠ ʤʘʪʝʤʘʪʠʢʠ.  

ɼʣʷ ʥʘʯʘʣʘ ʧʨʠʚʝʜʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʦʚ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʬʨʘʢʪʘʣ ʠ ʚʝʡʚʣʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ. 

ʌʨʘʢʪʘʣ (ʣʘʪ. fractus ð ʜʨʦʙʣʝʥʳʡ, ʩʣʦʤʘʥʥʳʡ, ʨʘʟʙʠʪʳʡ) ð ʩʣʦʞʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ 

ʬʠʛʫʨʘ, ʦʙʣʘʜʘʶʱʘʷ ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʧʦʜʦʙʠʷ, ʪʦ ʝʩʪʴ ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʝʡ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜʦʙʥʘ ʚʩʝʡ ʬʠʛʫʨʝ ʮʝʣʠʢʦʤ. ɺ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʦʜ ʬʨʘʢʪʘʣʘʤʠ 

ʧʦʥʠʤʘʶʪ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ ʚ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʤʝʶʱʠʝ ʜʨʦʙʥʫʶ ʤʝʪʨʠʯʝʩʢʫʶ 

ʨʘʟʤʝʨʥʦʩʪʴ (ʚ ʩʤʳʩʣʝ ʄʠʥʢʦʚʩʢʦʛʦ ʠʣʠ ʍʘʫʩʜʦʨʬʘ), ʣʠʙʦ ʤʝʪʨʠʯʝʩʢʫʶ ʨʘʟʤʝʨʥʦʩʪʴ, ʩʪʨʦʛʦ 

ʙʦʣʴʰʫʶ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ. 

ʌʨʘʢʪʘʣ - ʵʪʦ ʙʝʩʢʦʥʝʯʥʦ ʩʘʤʦʧʦʜʦʙʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ, ʢʘʞʜʳʡ ʬʨʘʛʤʝʥʪ 

ʢʦʪʦʨʦʡ ʧʦʚʪʦʨʷʝʪʩʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʤʘʩʰʪʘʙʘ. 

ʌʨʘʢʪʘʣ - ʩʘʤʦʧʦʜʦʙʥʦʝ ʤʥʦʞʝʩʪʚʦ ʥʝʮʝʣʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. 

ɺʝʡʚʣʝʪʳ (ʦʪ ʘʥʛʣ. wavelet), ʚʩʧʣʝʩʢʠ (ʛʦʨʘʟʜʦ ʨʝʞʝ - ʚʵʡʚʣʝʪʳ) - ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʦʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʘʥʥʳʭ. 

 ʆʜʥʘʢʦ ʵʪʦ ʯʘʩʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ - ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʘʥʘʣʠʟ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʧʣʦʩʢʦʩʪʠ ʚʝʡʚʣʝʪ-ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʤʘʩʰʪʘʙ - ʚʨʝʤʷ - ʫʨʦʚʝʥʴ) (Scale-Time-Amplitude). 

ɺʝʡʚʣʝʪ-ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʩʠʛʥʘʣʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʚʝʡʚʣʝʪ-ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʩʧʝʢʪʨʦʚ ʌʫʨʴʝ ʪʝʤ, ʯʪʦ 

ʜʘʶʪ ʯʝʪʢʫʶ ʧʨʠʚʷʟʢʫ ʩʧʝʢʪʨʘ ʨʘʟʣʠʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʛʥʘʣʦʚ ʢʦ ʚʨʝʤʝʥʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʣʦʚʦ çʬʨʘʢʪʘʣè ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʪʝʨʤʠʥʦʤ ʠ ʥʝ ʠʤʝʝʪ 

ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʩʪʨʦʛʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ʆʥʦ ʤʦʞʝʪ ʫʧʦʪʨʝʙʣʷʪʴʩʷ, ʢʦʛʜʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʬʠʛʫʨʘ ʦʙʣʘʜʘʝʪ ʢʘʢʠʤʠ-ʣʠʙʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʩʚʦʡʩʪʚ: 

¶ ʆʙʣʘʜʘʝʪ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʥʘ ʚʩʝʭ ʰʢʘʣʘʭ. ɺ ʵʪʦʤ ʦʪʣʠʯʠʝ ʦʪ ʨʝʛʫʣʷʨʥʳʭ 

ʬʠʛʫʨ (ʪʘʢʠʭ, ʢʘʢ ʦʢʨʫʞʥʦʩʪʴ, ʵʣʣʠʧʩ, ʛʨʘʬʠʢ ʛʣʘʜʢʦʡ ʬʫʥʢʮʠʠ): ʝʩʣʠ ʤʳ ʨʘʩʩʤʦʪʨʠʤ 

ʥʝʙʦʣʴʰʦʡ ʬʨʘʛʤʝʥʪ ʨʝʛʫʣʷʨʥʦʡ ʬʠʛʫʨʳ ʚ ʦʯʝʥʴ ʢʨʫʧʥʦʤ ʤʘʩʰʪʘʙʝ, ʦʥ ʙʫʜʝʪ ʧʦʭʦʞ ʥʘ 

ʬʨʘʛʤʝʥʪ ʧʨʷʤʦʡ. ɼʣʷ ʬʨʘʢʪʘʣʘ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʰʪʘʙʘ ʥʝ ʚʝʜʸʪ ʢ ʫʧʨʦʱʝʥʠʶ ʩʪʨʫʢʪʫʨʳ, ʥʘ 

ʚʩʝʭ ʰʢʘʣʘʭ ʤʳ ʫʚʠʜʠʤ ʦʜʠʥʘʢʦʚʦ ʩʣʦʞʥʫʶ ʢʘʨʪʠʥʫ. 

¶ ʗʚʣʷʝʪʩʷ ʩʘʤʦʧʦʜʦʙʥʦʡ ʠʣʠ ʧʨʠʙʣʠʞʸʥʥʦ ʩʘʤʦʧʦʜʦʙʥʦʡ. 

¶ ʆʙʣʘʜʘʝʪ ʜʨʦʙʥʦʡ ʤʝʪʨʠʯʝʩʢʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ ʠʣʠ ʤʝʪʨʠʯʝʩʢʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ, 

ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ. 

 

ʄʥʦʛʠʝ ʦʙʲʝʢʪʳ ʚ ʧʨʠʨʦʜʝ ʦʙʣʘʜʘʶʪ ʬʨʘʢʪʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʦʙʝʨʝʞʴʷ, 

ʦʙʣʘʢʘ, ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ, ʢʨʦʚʝʥʦʩʥʘʷ ʩʠʩʪʝʤʘ ʠ ʩʠʩʪʝʤʘ ʘʣʴʚʝʦʣ ʯʝʣʦʚʝʢʘ ʠʣʠ ʞʠʚʦʪʥʳʭ. 



 

147 

 

 

ʌʨʘʢʪʘʣʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʧʦʧʫʣʷʨʥʳ ʙʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʢʨʘʩʦʪʳ ʩ ʧʨʦʩʪʦʪʦʡ 

ʧʦʩʪʨʦʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʘ. 

 

3.1 ɺʝʡʚʣʝʪʥʦʝ ʩʞʘʪʠʝ 

ɺʝʡʚʣʝʪʥʦʝ ʩʞʘʪʠʝ - ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʢʣʘʩʩʘ ʤʝʪʦʜʦʚ ʢʦʜʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʚʫʤʝʨʥʦʝ ʚʝʡʚʣʝʪ-ʨʘʟʣʦʞʝʥʠʝ ʢʦʜʠʨʫʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʝʛʦ ʯʘʩʪʝʡ. 

ʆʙʳʯʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʞʘʪʠʝ ʩ ʧʦʪʝʨʝʡ ʢʘʯʝʩʪʚʘ. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʘʣʛʦʨʠʪʤʘʭ ʚʝʡʚʣʝʪʥʦʡ ʢʦʤʧʨʝʩʩʠʠ ʠʛʨʘʝʪ ʢʦʥʮʝʧʮʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʝʡʚʣʝʪ-ʨʘʟʣʦʞʝʥʠʷ ʚ ʚʠʜʝ ʥʫʣʴ-ʜʝʨʝʚʘ (zero-tree). 

ʋʧʦʨʷʜʦʯʝʥʥʳʝ ʚ ʥʫʣʴ-ʜʝʨʝʚʝ ʙʠʪʦʚʳʝ ʧʣʦʩʢʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʡʚʣʝʪ-ʨʘʟʣʦʞʝʥʠʷ 

ʦʛʨʫʙʣʷʶʪʩʷ ʠ ʢʦʜʠʨʫʶʪʩʷ ʜʘʣʝʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʩʞʘʪʠʷ ʙʝʟ ʧʦʪʝʨʴ. 

ʉʫʪʴ ʤʝʪʦʜʘ 

ɺʝʡʚʣʝʪʥʘʷ ʢʦʤʧʨʝʩʩʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʛʦʨʠʪʤʘʭ ʢʦʤʧʨʝʩʩʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ (ʜʦ ʜʚʫʭ ʨʘʟ) ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʯʸʨʥʦ-ʙʝʣʳʭ ʠ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠ 

ʩʨʘʚʥʠʤʦʤ ʚʠʟʫʘʣʴʥʦʤ ʢʘʯʝʩʪʚʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʣʛʦʨʠʪʤʘʤ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, 

ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʜʠʩʢʨʝʪʥʦʤ ʢʦʩʠʥʫʩʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ JPEG. 

3.2 ʅʝʧʨʝʨʳʚʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʅʝʧʨʝʨʳʚʥʦʝ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ʘʥʛʣ. continuous wavelet transform, CWT) - 

ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʘʢ 

 
ʛʜʝ Ű ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʘʥʩʣʷʮʠʶ, s ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʘʩʰʪʘʙ ʠ ɣ(t) ð ʚʝʡʚʣʝʪ-ʨʦʜʠʪʝʣʴ 

(mother wavelet). 

ʀʟʥʘʯʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

 
ʛʜʝ 

 
ʥʘʟʳʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʜʦʧʫʩʪʠʤʦʩʪʠ ʠ Ɋ ð ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʦʪ ɣ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʙʳʣʦ ʫʩʧʝʰʥʳʤ, ʧʦʩʪʦʷʥʥʘʷ ʜʦʧʫʩʪʠʤʦʩʪʠ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʢʨʠʪʝʨʠʶ ʜʦʧʫʩʪʠʤʦʩʪʠ 

. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʠʪʝʨʠʡ ʜʦʧʫʩʪʠʤʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ Ɋ(0) = 0, ʪʘʢ ʯʪʦ 

ʠʥʪʝʛʨʘʣ ʦʪ ʚʝʡʚʣʝʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ ʥʫʣʶ.  

ɼʣʷ ʨʘʙʦʪʳ ʩ ʜʠʩʢʨʝʪʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʘʨʠʘʥʪ ʚʝʡʚʣʝʪ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʘʣʛʦʨʠʪʤ ʄʘʣʣʘ, ʥʘʟʚʘʥʥʳʡ ʚ ʯʝʩʪʴ ʝʛʦ ʠʟʦʙʨʝʪʘʪʝʣʷ ʉʪʝʬʘʥʘ 

ʄʘʣʣʘӢ (ʬʨ. Stephane Mallat). ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ð 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʜʝʪʘʣʠ (ʩʦʩʪʦʷʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʨʝʟʢʠʭ ʧʝʨʝʧʘʜʦʚ ʷʨʢʦʩʪʠ), ʠ ʩʛʣʘʞʝʥʥʫʶ 

ʫʤʝʥʴʰʝʥʥʫʶ ʚʝʨʩʠʶ ʦʨʠʛʠʥʘʣʘ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʨʳ ʬʠʣʴʪʨʦʚ, ʧʨʠʯʸʤ 

ʢʘʞʜʘʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʜʚʦʝ ʤʝʥʴʰʝ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʣʴʪʨʳ ʩ ʢʦʥʝʯʥʳʤ ʠʤʧʫʣʴʩʥʳʤ ʦʪʢʣʠʢʦʤ, ʚ ʢʦʪʦʨʳʭ ʧʠʢʩʝʣʳ, ʧʦʧʘʚʰʠʝ ʚ 

ʥʝʙʦʣʴʰʦʝ çʦʢʥʦè, ʫʤʥʦʞʘʶʪʩʷ ʥʘ ʟʘʜʘʥʥʳʡ ʥʘʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʫʤʤʠʨʫʶʪʩʷ, ʠ ʦʢʥʦ ʩʜʚʠʛʘʝʪʩʷ ʜʣʷ ʨʘʩʯʸʪʘ ʩʣʝʜʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʚʳʭʦʜʝ. ʄʝʞʜʫ 

ʚʝʡʚʣʝʪʘʤʠ ʠ ʬʠʣʴʪʨʘʤʠ ʝʩʪʴ ʪʝʩʥʘʷ ʩʚʷʟʴ. ɺʝʡʚʣʝʪʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʬʠʛʫʨʠʨʫʶʪ ʚ 
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ʘʣʛʦʨʠʪʤʘʭ, ʥʦ ʝʩʣʠ ʠʪʝʨʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʠʣʴʪʨʳ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʷʨʢʦʡ ʪʦʯʢʠ, ʪʦ ʥʘ ʚʳʭʦʜʝ ʙʫʜʫʪ ʚʩʝ ʦʪʯʸʪʣʠʚʝʡ ʧʨʦʩʪʫʧʘʪʴ ʚʝʡʚʣʝʪʳ. 

ʇʦʩʢʦʣʴʢʫ ʠʟʦʙʨʘʞʝʥʠʷ ʜʚʫʤʝʨʥʳ, ʬʠʣʴʪʨʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʠ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ, ʧʨʠʯʸʤ ʢʘʞʜʳʡ ʨʘʟ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʛʣʘʞʝʥʥʘʷ ʚʝʨʩʠʷ ʩ ʧʨʝʜʳʜʫʱʝʛʦ ʰʘʛʘ. ʊʘʢ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ çʜʝʪʘʣʝʡè ʩʦʩʪʦʷʪ 

ʦʙʳʯʥʦ ʠʟ ʥʘʙʦʨʘ ʨʝʟʢʠʭ ʛʨʘʥʠʮ, ʠ ʩʦʜʝʨʞʘʪ ʦʙʰʠʨʥʳʝ ʫʯʘʩʪʢʠ ʛʜʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʣʠʟʢʘ ʢ 

ʥʫʣʶ. ɽʩʣʠ ʜʦʧʫʩʪʠʤʦ ʧʨʝʥʝʙʨʝʯʴ ʥʝʢʦʪʦʨʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ, ʪʦ ʚʩʝ ʵʪʠ 

ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʧʨʦʩʪʦ ʦʙʥʫʣʠʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʚʝʨʩʠʷ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʭʦʨʦʰʦ ʧʦʜʜʘʶʱʘʷʩʷ ʩʞʘʪʠʶ. ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʨʠʛʠʥʘʣʘ ʩʥʦʚʘ ʧʨʠʤʝʥʷʝʪʩʷ ʘʣʛʦʨʠʪʤ 

ʄʘʣʣʘ, ʥʦ ʩ ʧʘʨʦʡ ʬʠʣʴʪʨʦʚ, ʦʙʨʘʪʥʦʡ ʢ ʠʩʭʦʜʥʳʤ. 

ɸʣʛʦʨʠʪʤʳ JPEG ʠ MPEG, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʝʡʚʣʝʪʥʦʛʦ, ʩʞʠʤʘʶʪ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʢʘʞʜʳʡ 

ʙʣʦʢ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʤʝʨʦʤ 8 ʥʘ 8 ʧʠʢʩʝʣʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʟʘ ʩʯʸʪ ʧʦʪʝʨʠ ʜʘʥʥʳʭ 

ʧʨʠ ʩʞʘʪʠʠ, ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʪʥʘ ʙʣʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ. ʇʨʠ 

ʚʝʡʚʣʝʪʥʦʤ ʩʞʘʪʠʠ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ ʥʝ ʚʦʟʥʠʢʘʝʪ, ʥʦ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʠʩʢʘʞʝʥʠʷ ʜʨʫʛʦʛʦ 

ʪʠʧʘ, ʠʤʝʶʱʠʝ ʚʠʜ çʧʨʠʟʨʘʯʥʦʡè ʨʷʙʠ ʚʙʣʠʟʠ ʨʝʟʢʠʭ ʛʨʘʥʠʮ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʘʢʠʝ ʘʨʪʝʬʘʢʪʳ 

ʚ ʩʨʝʜʥʝʤ ʤʝʥʴʰʝ ʙʨʦʩʘʶʪʩʷ ʚ ʛʣʘʟʘ ʥʘʙʣʶʜʘʪʝʣʶ, ʯʝʤ çʢʚʘʜʨʘʪʠʢʠè, ʩʦʟʜʘʚʘʝʤʳʝ JPEG. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʣʘʩʩʘʤʠ ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʬʠʣʴʪʨʳ. ɺʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʚʩʸ ʝʱʸ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʚʝʡʚʣʝʪʥʦʛʦ 

ʩʞʘʪʠʷ. 

 

3.3 ʌʨʘʢʪʘʣʴʥʦʝ ʩʞʘʪʠʝ 

ʌʨʘʢʪʘʣʴʥʘʷ ʘʨʭʠʚʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʠʪʝʨʠʨʫʝʤʳʭ ʬʫʥʢʮʠʡ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʡ ʬʦʨʤʝ. ɺ 1981 ʛʦʜʫ 

ɼʞʦʥ ʍʘʪʯʠʥʩʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ "ʌʨʘʢʪʘʣʳ ʠ ʩʘʤʦʧʦʜʦʙʠʝ", ʚ ʢʦʪʦʨʦʡ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʦʨʠʷ ʧʦʩʪʨʦʝʥʠʷ ʬʨʘʢʪʘʣʦʚ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʠʪʝʨʠʨʫʝʤʳʭ ʬʫʥʢʮʠʡ (IFS, 

Iterated Function System). 

ʇʨʝʞʜʝ ʯʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʮʝʩʩ ʘʨʭʠʚʘʮʠʠ, ʨʘʟʙʝʨʝʤ, ʢʘʢ IFS ʩʪʨʦʠʪ ʠʟʦʙʨʘʞʝʥʠʝ. 

ʉʪʨʦʛʦ ʛʦʚʦʨʷ, IFS - ʵʪʦ ʥʘʙʦʨ ʪʨʝʭʤʝʨʥʳʭ ʘʬʬʠʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʝʨʝʚʦʜʷʱʠʭ ʦʜʥʦ 

ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʜʨʫʛʦʝ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʦʯʢʠ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (x 

ʢʦʦʨʜʠʥʘʪʘ, ʫ ʢʦʦʨʜʠʥʘʪʘ, ʷʨʢʦʩʪʴ). 

ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʘʤ ɹʘʨʥʩʣʠ ʚ ʩʚʦʝʡ ʢʥʠʛʝ 

"ʌʨʘʢʪʘʣʴʥʦʝ ʩʞʘʪʠʝ ʠʟʦʙʨʘʞʝʥʠʷ". ɺ ʥʝʡ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʌʦʪʦʢʦʧʠʨʦʚʘʣʴʥʦʡ ʄʘʰʠʥʳ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʵʢʨʘʥʘ, ʥʘ ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʘ ʠʩʭʦʜʥʘʷ ʢʘʨʪʠʥʢʘ, ʠ ʩʠʩʪʝʤʳ ʣʠʥʟ, 

ʧʨʦʝʮʠʨʫʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʜʨʫʛʦʡ ʵʢʨʘʥ. ʂʘʞʜʘʷ ʣʠʥʟʘ ʧʨʦʝʮʠʨʫʝʪ ʯʘʩʪʴ ʠʩʭʦʜʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʈʘʩʩʪʘʚʣʷʷ ʣʠʥʟʳ ʠ ʤʝʥʷʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʧʦʣʫʯʘʝʤʳʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ. ʅʘ ʣʠʥʟʳ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʦʥʠ ʜʦʣʞʥʳ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ 

ʧʨʦʝʢʪʠʨʫʝʤʫʶ ʯʘʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʤʦʛʫʪ ʤʝʥʷʪʴ ʷʨʢʦʩʪʴ ʬʨʘʛʤʝʥʪʘ ʠ 

ʧʨʦʝʮʠʨʫʶʪ ʥʝ ʢʨʫʛʠ, ʘ ʦʙʣʘʩʪʠ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʛʨʘʥʠʮʝʡ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʬʨʘʢʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ. ʂʦʜʠʨʫʝʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʙʣʦʢʦʚ (ʨʘʥʛʦʚʳʭ ʦʙʣʘʩʪʝʡ), ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ, ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ 

ʞʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʱʝʪʩʷ ʙʣʦʢ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ (ʜʦʤʝʥ), ʧʠʢʩʝʣʳ ʢʦʪʦʨʦʛʦ ʧʫʪʸʤ ʥʝʢʦʪʦʨʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʜʘʚʘʝʤʦʛʦ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʧʝʨʝʚʦʜʠʣʠʩʴ ʙʳ ʚ ʧʠʢʩʝʣʳ 

ʨʘʥʛʦʚʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʥʛʦʚʳʭ ʦʙʣʘʩʪʝʡ ʠ 
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ʜʦʤʝʥʦʚ ʥʝʦʙʭʦʜʠʤ ʧʦʣʥʳʡ ʧʝʨʝʙʦʨ ʚʘʨʠʘʥʪʦʚ, ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ. ʀʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʝʨʝʚʦʜʷʱʠʭ ʜʦʤʝʥʳ ʚ ʨʘʥʛʦʚʳʝ ʦʙʣʘʩʪʠ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ, ʧʝʨʝʚʦʜʷʱʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʠʟʦʙʨʘʞʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʢʦʜʦʤ 

ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʤʝʨʳ ʨʘʥʛʦʚʳʭ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʘʤʦʧʦʜʦʙʠʝ ʚʥʫʪʨʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ 

ʙʠʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʜʘ, ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʘ ʙʠʪ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪʦʤ ʩʞʘʪʠʷ ʥʘʟʳʚʘʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝ ʙʠʪʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʙʠʪʦʚʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʢʦʜʘ. ɺ 

ʠʟʚʝʩʪʥʳʭ ʬʨʘʢʪʘʣʴʥʳʭ ʤʝʪʦʜʘʭ ʩʞʘʪʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 100 ʧʨʠ ʧʨʠʝʤʣʝʤʦʤ ʢʘʯʝʩʪʚʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʥʮʠʧ 

ʩʞʘʪʳʭ ʦʪʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʡ ʛʣʘʩʠʪ, ʯʪʦ ʩʞʠʤʘʶʱʝʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʜʝʡʩʪʚʫʶʱʝʝ ʚ ʧʦʣʥʦʤ 

ʤʝʪʨʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʥʝʧʦʜʚʠʞʥʫʶ ʪʦʯʢʫ. ʆʪʦʙʨʘʞʝʥʠʝ, 

ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʧʦʣʥʦʤ ʤʝʪʨʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʝʨʝʚʦʜʷʱʠʭ ʜʦʤʝʥʳ ʚ ʨʘʥʛʦʚʳʝ ʦʙʣʘʩʪʠ. ʅʝʧʦʜʚʠʞʥʦʡ ʪʦʯʢʦʡ ʪʘʢʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ (ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʩʞʠʤʘʶʱʠʤ) ʙʫʜʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʝ 

ʧʦʣʫʪʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

ʀʪʘʢ, ʧʫʩʪʴ ʧʦʣʫʪʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʙʠʪʦ ʥʘ N ʨʘʥʛʦʚʳʭ ʦʙʣʘʩʪʝʡ Ri, ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʢʦʪʦʨʳʭ ʥʘʡʜʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʦʤʝʥ Di ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ wi, ʟʘʜʘʚʘʝʤʦʝ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 

(ci1,ci2,é,ciK), ʪʘʢʦʝ ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ rĊ Ri ʩʫʱʝʩʪʚʫʝʪ dĊ Di ʪʘʢʦʝ ʯʪʦ r=wi(d). ʇʨʠʯʸʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ wi ʜʦʣʞʥʳ ʷʚʣʷʪʴʩʷ ʩʞʠʤʘʶʱʠʤʠ, ʪ.ʝ. ʪʘʢʠʤʠ, ʯʪʦ ʜʣʷ ʚʩʝʭ dl,dkĊ Di 

ʚʳʧʦʣʥʷʝʪʩʷ 

 
ʛʜʝ 0 Ã s < 1. ʀʟ N ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ wi ʩʬʦʨʤʠʨʫʝʤ ʦʪʦʙʨʘʞʝʥʠʝ W, ʧʝʨʝʚʦʜʷʱʝʝ 

ʠʟʦʙʨʘʞʝʥʠʷ Fj ʚ ʠʟʦʙʨʘʞʝʥʠʝ Fj+1  

 
ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ wi ʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʦʤʝʥʳ Di 

ʠʟʦʙʨʘʞʝʥʠʷ F. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʝʩʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ wi ʷʚʣʷʶʪʩʷ ʩʞʠʤʘʶʱʠʤʠ, ʪʦ ʠ 

ʦʪʦʙʨʘʞʝʥʠʝ W ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʞʠʤʘʶʱʠʤ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʟʘʢʦʜʠʨʦʚʘʥʥʦʛʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʞʥʦ ʟʘʧʫʩʪʠʪʴ 

ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʨʪʦʚʦʛʦ ʣʶʙʦʝ ʠʟʦʙʨʘʞʝʥʠʝ F0 

(ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʟʤʝʨʘ). ʉʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ ʩʞʘʪʳʭ ʦʪʦʙʨʘʞʝʥʠʡ, ʦʪʦʙʨʘʞʝʥʠʝ W ʙʫʜʝʪ 

ʠʤʝʪʴ ʝʜʠʥʩʪʚʝʥʥʫʶ ʥʝʧʦʜʚʠʞʥʫʶ ʪʦʯʢʫ ʦʪʦʙʨʘʞʝʥʠʷ (ʘʪʪʨʘʢʪʦʨ), ʪʘʢʫʶ ʯʪʦ Fô=W(Fô). ʕʪʘ 

ʪʦʯʢʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʙʫʜʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʚʪʦʨʷʝʪ 

ʠʩʭʦʜʥʦʝ ʩ ʥʝʢʦʪʦʨʦʡ ʪʦʯʥʦʩʪʴʶ. ɿʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʜʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ʇʨʦʩʪʝʡʰʠʡ ʧʫʪʴ ʫʩʢʦʨʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʫʞʝʥʠʷ ʧʦʠʩʢʘ ʠʣʠ ʚʦʦʙʱʝ ʦʪʢʘʟʝ ʦʪ ʧʦʠʩʢʘ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʘʣʛʦʨʠʪʤʘ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ 

ʢʚʘʜʨʘʪʥʳʝ ʙʣʦʢʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʙʠʪ ʥʘ ʯʝʪʳʨʝ ʦʜʠʥʘʢʦʚʳʭ ʢʚʘʜʨʘʪʥʳʭ ʧʦʜʙʣʦʢʘ. 

ʂʘʞʜʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʜʦʤʝʥʦʤ ʜʣʷ ʩʚʦʠʭ ʧʦʜʙʣʦʢʦʚ, ʘ ʧʦʜʙʣʦʢʠ - ʨʘʥʛʦʚʳʤʠ ʦʙʣʘʩʪʷʤʠ. 

ɿʘʜʘʯʘ ʢʦʜʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʚʝʨʢʝ ʧʦʜʦʙʠʷ ʨʘʥʛʦʚʦʡ 

ʦʙʣʘʩʪʠ ʜʦʤʝʥʫ, ʩʦʜʝʨʞʘʱʝʤʫ ʵʪʫ ʦʙʣʘʩʪʴ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʦʜʦʙʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʧʦʜʙʣʦʢ ʩʥʦʚʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʯʝʪʳʨʝ ʢʚʘʜʨʘʪʥʳʭ ñʧʦʜʧʦʜʙʣʦʢʘò ʠ ʩʘʤ ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʝʥʦʤ 

ʜʣʷ ʩʚʦʠʭ ʧʦʜʙʣʦʢʦʚ.  
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ʈʠʩ. 3.3.1. ʀʪʝʨʘʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʢʦʜʘ 

 

ʇʨʦʮʝʩʩ ʨʘʟʙʠʝʥʠʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʯʝʨʝʜʥʦʡ ʧʦʜʙʣʦʢ ʥʝ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ 

ʠʟ ʦʜʥʦʛʦ ʧʠʢʩʝʣʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʩʪʨʦʝʥʠʷ ʬʨʘʢʪʘʣʴʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʚʝʜʝʤ ʦʙʱʝʠʟʚʝʩʪʥʳʡ 

ʪʨʝʫʛʦʣʴʥʠʢ ʉʝʨʧʠʥʩʢʦʛʦ. 
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ʈʠʩ. 3.3.2. ʊʨʝʫʛʦʣʴʥʠʢ ʉʝʨʧʠʥʩʢʦʛʦ 

 

ɸʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʰʘʛ ʤʘʰʠʥʳ ʩʦʩʪʦʠʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʧʦ 

ʠʩʭʦʜʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʥʦʚʦʛʦ. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʥʘ ʥʝʢʦʪʦʨʦʤ ʰʘʛʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʝʨʝʩʪʘʥʝʪ ʠʟʤʝʥʷʪʴʩʷ. ʆʥʦ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʪʦʣʴʢʦ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʥʟ ʠ ʥʝ 

ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʠʩʭʦʜʥʦʡ ʢʘʨʪʠʥʢʠ. ʕʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʡ ʪʦʯʢʦʡ ʠʣʠ 

ʘʪʪʨʘʢʪʦʨʦʤ ʜʘʥʥʦʡ IFS. Collage Theorem ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʣʠʯʠʝ ʨʦʚʥʦ ʦʜʥʦʡ ʥʝʧʦʜʚʠʞʥʦʡ 

ʪʦʯʢʠ ʜʣʷ ʢʘʞʜʦʡ IFS. ʇʦʩʢʦʣʴʢʫ ʦʪʦʙʨʘʞʝʥʠʝ ʣʠʥʟ ʷʚʣʷʝʪʩʷ ʩʞʠʤʘʶʱʠʤ, ʢʘʞʜʘʷ ʣʠʥʟʘ ʚ 

ʷʚʥʦʤ ʚʠʜʝ ʟʘʜʘʝʪ ʩʘʤʦʧʦʜʦʙʥʳʝ ʦʙʣʘʩʪʠ ʚ ʥʘʰʝʤ ʠʟʦʙʨʘʞʝʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʩʘʤʦʧʦʜʦʙʠʶ ʤʳ 

ʧʦʣʫʯʘʝʤ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʣʶʙʦʤ ʫʚʝʣʠʯʝʥʠʠ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʜʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ IFS ʪʨʝʫʛʦʣʴʥʠʢ 

ʉʝʨʧʠʥʩʢʦʛʦ ʠ ʧʘʧʦʨʦʪʥʠʢ ɹʘʨʥʩʣʠ ʇʝʨʚʦʝ ʟʘʜʘʝʪʩʷ ʪʨʝʤʷ, ʘ ʚʪʦʨʦʝ - ʧʠʪʴʶ ʘʬʬʠʥʥʳʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ (ʠʣʠ, ʚ ʥʘʰʝʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʣʠʥʟʘʤʠ). ʂʘʞʜʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʟʘʜʘʝʪʩʷ 

ʙʫʢʚʘʣʴʥʦ ʩʯʠʪʘʥʥʳʤʠ ʙʘʡʪʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʩ ʠʭ ʧʦʤʦʱʴʶ, 

ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʠ ʥʝʩʢʦʣʴʢʦ ʤʝʛʘʙʘʡʪ. 

ʉʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʘʨʭʠʚʘʪʦʨ, ʠ ʧʦʯʝʤʫ ʝʤʫ ʪʨʝʙʫʝʪʩʷ ʪʘʢ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʌʘʢʪʠʯʝʩʢʠ, ʬʨʘʢʪʘʣʴʥʘʷ ʢʦʤʧʨʝʩʩʠʷ - ʵʪʦ ʧʦʠʩʢ ʩʘʤʦʧʦʜʦʙʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʥʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʬʬʠʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ɺ ʭʫʜʰʝʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʦʧʪʠʤʠʟʠʨʫʶʱʠʡ ʘʣʛʦʨʠʪʤ, ʧʦʪʨʝʙʫʝʪʩʷ 

ʧʝʨʝʙʦʨ ʠ ʩʨʘʚʥʝʥʠʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. ɼʘʞʝ ʜʣʷ 

ʥʝʙʦʣʴʰʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠ ʫʯʝʪʝ ʜʠʩʢʨʝʪʥʦʩʪʠ ʤʳ ʧʦʣʫʯʠʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʝ ʯʠʩʣʦ 

ʧʝʨʝʙʠʨʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. ɼʘʞʝ ʨʝʟʢʦʝ ʩʫʞʝʥʠʝ ʢʣʘʩʩʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʨʘʟ, ʥʝ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʧʨʠʝʤʣʝʤʦʛʦ 

ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʵʪʦʤ ʪʝʨʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʬʨʘʢʪʘʣʴʥʦʡ ʢʦʤʧʨʝʩʩʠʠ ʩʝʡʯʘʩ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ 

ʘʨʭʠʚʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 
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3.4 ʆʮʝʥʢʘ ʧʦʪʝʨʴ ʠ ʩʧʦʩʦʙʳ ʠʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ɼʦ ʩʠʭ ʧʦʨ ʤʳ ʥʝ ʟʘʪʨʦʥʫʣʠ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ. ʅʘʧʨʠʤʝʨ, ʯʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ 

ʘʣʛʦʨʠʪʤ ʥʝ ʤʦʞʝʪ ʧʦʜʦʙʨʘʪʴ ʜʣʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʬʨʘʛʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʜʦʙʥʳʡ ʝʤʫ? 

ɼʦʩʪʘʪʦʯʥʦ ʦʯʝʚʠʜʥʦʝ ʨʝʰʝʥʠʝ - ʨʘʟʙʠʪʴ ʵʪʦʪ ʬʨʘʛʤʝʥʪ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʠ ʧʦʧʳʪʘʪʴʩʷ 

ʧʦʠʩʢʘʪʴ ʜʣʷ ʥʠʭ. ʆʜʥʘʢʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʨʦʮʝʜʫʨʫ ʵʪʫ ʥʝʣʴʟʷ ʧʦʚʪʦʨʷʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, 

ʠʥʘʯʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʪʘʥʝʪ ʪʘʢ ʚʝʣʠʢʦ, ʯʪʦ ʘʣʛʦʨʠʪʤ ʧʝʨʝʩʪʘʥʝʪ 

ʙʳʪʴ ʘʣʛʦʨʠʪʤʦʤ ʢʦʤʧʨʝʩʩʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʧʫʩʢʘʶʪʩʷ ʧʦʪʝʨʠ ʚ ʢʘʢʦʡ-ʪʦ ʯʘʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

ɼʣʷ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʢʦʤʧʨʝʩʩʠʠ, ʢʘʢ ʠ ʜʣʷ ʜʨʫʛʠʭ ʘʣʛʦʨʠʪʤʦʚ ʩʞʘʪʠʷ ʩ 

ʧʦʪʝʨʷʤʠ, ʦʯʝʥʴ ʚʘʞʥʳ ʤʝʭʘʥʠʟʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʫʜʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ 

ʩʞʘʪʠʷ ʠ ʩʪʝʧʝʥʴ ʧʦʪʝʨʴ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʪʘʢʠʭ 

ʤʝʪʦʜʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʟʘʚʝʜʦʤʦ ʦʙʝʩʧʝʯʠʚ 

ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ ʥʝ ʥʠʞʝ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʚʝʣʠʯʠʥʳ. ɺʦ-ʚʪʦʨʳʭ, ʤʦʞʥʦ ʧʦʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ ʚ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʬʨʘʛʤʝʥʪʦʤ ʠ ʥʘʠʣʫʯʰʠʤ ʝʛʦ 

ʧʨʠʙʣʠʞʝʥʠʝʤ ʙʫʜʝʪ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʵʪʦʪ ʬʨʘʛʤʝʥʪ ʜʨʦʙʠʣʩʷ 

ʦʙʷʟʘʪʝʣʴʥʦ (ʜʣʷ ʥʝʛʦ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʚʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʣʠʥʟ). ɺʪʨʝʪʴʠʭ, ʤʦʞʥʦ ʟʘʧʨʝʪʠʪʴ 

ʜʨʦʙʠʪʴ ʬʨʘʛʤʝʥʪʳ ʨʘʟʤʝʨʦʤ ʤʝʥʴʰʝ, ʜʦʧʫʩʪʠʤ, ʯʝʪʳʨʝʭ ʪʦʯʝʢ. ʀʟʤʝʥʷʷ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʠ ʧʨʠʦʨʠʪʝʪ ʵʪʠʭ ʫʩʣʦʚʠʡ, ʤʦʞʥʦ ʦʯʝʥʴ ʛʠʙʢʦ ʫʧʨʘʚʣʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʤʧʨʝʩʩʠʠ 

ʠʟʦʙʨʘʞʝʥʠʷ: ʦʪ ʧʦʙʠʪʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʜʦ ʣʶʙʦʡ ʩʪʝʧʝʥʠ ʩʞʘʪʠʷ. 

 

3.5 ɺʦʟʤʦʞʥʦʩʪʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

IFS ʟʘʜʘʝʪ ʬʨʘʢʪʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʢʦʣʴ ʫʛʦʜʥʦ ʙʣʠʟʢʫʶ ʢ ʥʘʰʝʤʫ ʠʟʦʙʨʘʞʝʥʠʶ. ʇʨʠ 

ʚʥʠʤʘʪʝʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʮʝʩʩʘ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʝʝ ʧʦʤʦʱʴʶ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʥʷʪʥʦ, ʯʪʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʣʶʙʦʝ ʨʘʟʨʝʰʝʥʠʝ.  

ʅʘ ʵʪʘʧʝ ʘʨʭʠʚʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʠ ʚ ʚʠʜʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʭʨʘʥʠʪʩʷ ʫʞʝ ʥʝ ʨʘʩʪʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʩʘʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʀʤʝʥʥʦ ʵʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʫʚʝʣʠʯʠʚʘʪʴ ʝʛʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʆʩʦʙʝʥʥʦ 

ʚʧʝʯʘʪʣʷʶʪ ʧʨʠʤʝʨʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʨʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʜʝʪʘʣʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʵʪʠʤ ʦʙʲʝʢʪʘʤ ʧʨʠʩʫʱʠʝ (ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʬʦʪʦʛʨʘʬʠʠ ʩʢʘʣʳ ʦʥʘ ʧʨʠʦʙʨʝʪʘʝʪ ʥʦʚʳʝ, ʙʦʣʝʝ ʤʝʣʢʠʝ ʥʝʨʦʚʥʦʩʪʠ). 

ʆʜʥʘʢʦ  ʝʩʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʦʜʥʦʨʦʜʥʦ (ʥʘ ʬʦʪʦʛʨʘʬʠʠ ʪʦʣʴʢʦ ʩʢʘʣʘ), ʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʧʦʣʫʯʘʶʪʩʷ ʦʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʜʥʘʢʦ, ʝʩʣʠ ʩʞʠʤʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʪʶʨʤʦʨʪʘ, ʪʦ 

ʧʨʝʜʩʢʘʟʘʪʴ, ʢʘʢʠʝ ʥʦʚʳʝ ʬʨʘʢʪʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʦʟʥʠʢʥʫʪ, ʦʯʝʥʴ ʩʣʦʞʥʦ. ɺʧʨʦʯʝʤ, ʚʜʚʦʝ-

ʚʪʨʦʝ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʨʠ ʘʨʭʠʚʘʮʠʠ ʢʦʪʦʨʦʛʦ ʟʘʜʘʚʘʣʘʩʴ 

ʥʝʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʧʦʪʝʨʴ. 

 

3.6 ʉʞʘʪʠʝ ʚʠʜʝʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ɽʱʸ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʭʦʞʝʩʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʘʜʨʦʚ ʧʨʠ ʩʞʘʪʠʠ ʚʠʜʝʦ. ɺ ʨʘʥʥʠʭ ʘʣʛʦʨʠʪʤʘʭ, ʪʘʢʠʭ ʢʘʢ Motion JPEG, 

ʵʪʦʪ ʬʘʢʪʦʨ ʠʛʥʦʨʠʨʦʚʘʣʩʷ, ʠ ʢʘʜʨʳ ʩʞʠʤʘʣʠʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. MPEG ʠʩʧʦʣʴʟʫʝʪ ʘʣʛʦʨʠʪʤ 

ʩʨʘʚʥʝʥʠʷ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʡ ʩʪʘʨʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʫʯʘʩʪʢʠ, ʠʟʤʝʥʠʚʰʠʝʩʷ ʧʨʠ ʩʤʝʥʝ ʢʘʜʨʘ. 

ɹʣʦʢʠ ʞʝ, ʢʦʪʦʨʳʝ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʤʦʞʥʦ ʥʝ ʩʦʭʨʘʥʷʪʴ. ʇʨʠ ʪʨʝʪʴʝʤ ʧʦʜʭʦʜʝ, ʫʜʦʙʥʦʤ ʜʣʷ 

ʚʝʡʚʣʝʪʥʦʛʦ ʩʞʘʪʠʷ, ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʨʝʪʴʝ ʠʟʤʝʨʝʥʠʝ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʨʠʤʝʥʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʄʘʣʣʘ. ʆʪʩʫʪʩʪʚʠʝ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʙʥʫʣʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʪʘʣʝʡ ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦʪ 

ʤʝʪʦʜ ʜʘʸʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʭʦʪʷ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʝʥʠʡ. 
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ʅʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʠʯʝʛʦ ʥʝ ʩʞʠʤʘʝʪ. ʆʥʦ ʣʠʰʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʝʧʨʦʮʝʩʩʠʥʛ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʳʯʥʳʭ ʤʝʪʦʜʦʚ 

ʩʞʘʪʠʷ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʧʨʠʯʸʤ ʜʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʧʨʦʛʨʘʤʤ (ʪʘʢʠʭ, ʢʘʢ LZW ʠ pkzip), ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʝ. ɺʧʨʦʯʝʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʢʦʜʠʨʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ. ʆʜʠʥ ʠʟ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʪʘʢʦʛʦ 

ʪʠʧʘ ð ʤʝʪʦʜ ʥʫʣʴ-ʜʝʨʝʚʘ (ʘʥʛʣ. zero-tree compression). ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ 

ʝʩʣʠ ʥʝʢʦʪʦʨʘʷ ʦʙʣʘʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʩʦʜʝʨʞʠʪ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʥʝʢʦʪʦʨʦʤ 

ʫʨʦʚʥʝ ʨʘʟʨʝʰʝʥʠʷ, ʪʦ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʥʘ ʥʝ ʙʫʜʝʪ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʠ ʥʘ ʙʦʣʝʝ 

ʪʦʥʢʦʤ ʫʨʦʚʥʝ ʨʘʟʨʝʰʝʥʠʷ. ɺʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʚ ʚʠʜʝ 

ʜʝʨʝʚʘ, ʢʦʨʥʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦ ʩʛʣʘʞʝʥʥʘʷ ʚʝʨʩʠʷ ʦʨʠʛʠʥʘʣʘ, ʘ ʚʝʪʚʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ, ʦʙʨʳʚʘʶʪʩʷ ʥʘ ʪʦʤ ʫʨʦʚʥʝ, ʛʜʝ ʜʘʣʴʥʝʡʰʘʷ ʦʙʨʘʙʦʪʢʘ ʥʝ 

ʜʘʸʪ ʟʘʤʝʪʥʦʛʦ ʫʪʦʯʥʝʥʠʷ. ʊʘʢʦʝ ʜʝʨʝʚʦ ʤʦʞʥʦ ʩ ʫʩʧʝʭʦʤ ʩʞʘʪʴ ʦʙʳʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʪʠʧʘ 

ʭʘʬʬʤʘʥʦʚʩʢʦʛʦ ʠʣʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ 

ʘʣʛʦʨʠʪʤʘʭ ʩʞʘʪʠʷ. 

 

3.6 ʈʝʘʣʠʟʘʮʠʠ 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʘʣʛʦʨʠʪʤ ʚʝʡʚʣʝʪʥʦʡ ʢʦʤʧʨʝʩʩʠʠ ð JPEG 2000. ɺʝʡʚʣʝʪ-ʢʦʤʧʨʝʩʩʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʧʨʠ ʢʦʜʠʨʦʚʘʥʠʠ ʚ ʬʦʨʤʘʪ DjVu. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ 

ʥʝʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢʦʜʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʚʝʡʚʣʝʪ-ʢʦʤʧʨʝʩʩʠʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʠʩʪʝʤʘʭ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʝʪʩʷ Motion Wavelet ʠ 3D Wavelet. ɺʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʘʭ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʤʥʦʛʦ ʯʘʱʝ ʧʦ ʧʨʠʯʠʥʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʘʜʨʘ ʚʠʜʝʦʟʘʧʠʩʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʠʟʙʳʪʦʯʥʦʝ ʢʘʯʝʩʪʚʦ 

ʚ ʩʠʩʪʝʤʘʭ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʦʙʳʪʠʡ ʧʦ ʚʠʜʝʦʟʘʧʠʩʷʤ. 

 

ʌʦʨʤʘʪ ʩʞʘʪʠʷ MPEG 4 

MPEG4 ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʬʨʘʢʪʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʌʨʘʢʪʘʣʴʥʦʝ (ʢʦʥʪʫʨʥʦ-ʦʩʥʦʚʘʥʥʦʝ) ʩʞʘʪʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʜʝʣʝʥʠʝ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ 

ʢʦʥʪʫʨʦʚ ʠ ʪʝʢʩʪʫʨ ʦʙʲʝʢʪʦʚ. ʂʦʥʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʪ.ʥ. ʩʧʣʘʡʥʦʚ (ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ 

ʬʫʥʢʮʠʡ) ʠ ʢʦʜʠʨʫʶʪʩʷ ʦʧʦʨʥʳʤʠ ʪʦʯʢʘʤʠ. ʊʝʢʩʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʜʠʩʢʨʝʪʥʦʛʦ 

ʢʦʩʠʥʫʩʥʦʛʦ ʠʣʠ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ).  

ɼʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʦʨʤʘʪ ʩʞʘʪʠʷ ʚʠʜʝʦ 

ʠʟʦʙʨʘʞʝʥʠʡ MPEG 4, ʛʦʨʘʟʜʦ ʰʠʨʝ, ʯʝʤ ʚ MPEG 1 ʠ MPEG 2. ʌʦʨʤʘʪ ʩʞʘʪʠʷ ʚʠʜʝʦ 

ʠʟʦʙʨʘʞʝʥʠʡ MPEG 4 ʧʦʜʜʝʨʞʠʚʘʝʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʦʚ ʠ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. MPEG 4  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʪʦʜʳ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʠ ʯʝʨʝʩʩʪʨʦʯʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʠʟʚʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 5 ʢʙʠʪ/ʩ ʜʦ 10 ʄʙʠʪ/ʩ. ɺ MPEG 4 ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ 

ʘʣʛʦʨʠʪʤ ʩʞʘʪʠʷ, ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦʚʳʰʝʥʳ ʧʨʠ ʚʩʝʭ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ 

ʟʥʘʯʝʥʠʷʭ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʞʘʪʠʷ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʤʝʪʦʜʠʢʠ ʩʞʘʪʠʷ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ ʰʠʨʦʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʤʘʣʦ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʇʨʠʯʠʥ ʵʪʦʤʫ ʬʘʢʪʫ ʥʝ ʚʠʜʥʦ ʢʘʢ ʪʘʢʦʚʳʭ. ɺʦʟʤʦʞʥʦ, 

ʧʘʪʝʥʪʥʳʝ ʧʨʦʙʣʝʤʳ; ʚʦʟʤʦʞʥʦ - ʥʝʫʜʘʯʥʳʡ ʤʘʨʢʝʪʠʥʛ. ʅʦ ʬʘʢʪ ʦʩʪʘʝʪʩʷ ʬʘʢʪʦʤ: 
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ʧʨʦʛʨʝʩʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʤʦʛʣʦ ʙʳ ʩʵʢʦʥʦʤʠʪʴ ʵʢʟʘʙʘʡʪʳ ʜʠʩʢʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʪʝʨʘʙʘʡʪʳ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʡʚʣʝʪ ʠ ʬʨʘʢʪʘʣ ʩʞʘʪʠʝ ʚʠʜʝʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

Å ɼʝʢʦʜʠʨʦʚʘʥʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʨʝʰʝʥʠʝʤ 640ʭ480 ʚ ʚʠʜʝ ʙʦʣʴʰʠʭ 

ʨʘʟʨʝʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 860ʭ640, ʠʣʠ ʥʘʧʨʠʤʝʨ 1024ʭ768 ʠʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʦ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʀʩʢʣʶʯʠʚ ʠʟ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʨʷʜʘ ʜʘʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʤʝʨʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʚʝʣʠʯʠʚʘʶʱʝʝ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʚʠʜʝʦʨʷʜʘ. 

ʉ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʦʭʨʘʥʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʠ ʫʣʫʯʰʝʥʠʝʤ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʨʘʬʠʢʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʧʦʣʷʪʦʨʘʭ ʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʬʨʘʢʪʘʣ ʠ ʚʝʡʚʣʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

Å ʀʩʢʣʶʯʠʚ ʠʟ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʨʷʜʘ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʤʝʨʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʚʝʣʠʯʠʚʘʶʱʝʝ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʚʠʜʝʦʨʷʜʘ. ʉ ʩʦʭʨʘʥʝʥʠʝʤ ʥʝʙʦʣʴʰʦʡ ʧʦʣʦʩʳ 

ʧʨʦʧʫʩʢʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʝʙʦʣʴʰʠʤ ʠʟʦʙʨʘʞʝʥʠʷʤ. 

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʝʦ ʬʦʨʤʘʪʦʚ 

ʧʨʠʤʝʥʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʶ ʚʝʡʚʣʝʪ ʠ ʬʨʘʢʪʘʣ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʪʘʢʠʭ ʢʘʢ LabVIEW ʠ FMAQ 

Vision ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʡʚʣʝʪ ʠ ʬʨʘʢʪʘʣ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ɺʘʨʠʘʥʪʳ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʠ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦʨʷʜʘ ʚʦʟʤʦʞʥʳ ʣʶʙʳʝ ʠʟ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʳʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʚʠʪʠʷ ʪʝʭ ʫʨʦʚʥʷ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʂʘʢ ʚʘʨʠʘʥʪ - ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʥʳʭ ʜʦʧʦʣʥʝʥʠʡ ʜʣʷ ʩʞʘʪʠʷ ʠʥʪʝʨʥʝʪ-ʪʨʘʬʠʢʘ ʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʩʠʩʪʝʤʫ. ʅʦ ʥʘʛʨʫʟʢʘ ʥʘ ʩʠʩʪʝʤʫ ʥʝ ʠʜʝʪ ʥʠ ʚ ʢʘʢʦʝ ʩʨʘʚʥʝʥʠʝ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʠ ʵʢʦʥʦʤʠʝʡ ʪʨʘʬʠʢʘ. 

 

ʊʝʭʥʦʣʦʛʠʷ ʤʫʣʴʪʠʢʘʩʪ 

Multicast  (ʘʥʛʣ. ʛʨʫʧʧʦʚʘʷ ʧʝʨʝʜʘʯʘ) ð ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘ ʰʠʨʦʢʦʚʝʱʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʢʦʧʠʠ ʧʘʢʝʪʦʚ ʥʘʧʨʘʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʧʦʜʤʥʦʞʝʩʪʚʫ ʘʜʨʝʩʘʪʦʚ. ʅʘʨʷʜʫ ʩ 

ʧʨʠʣʦʞʝʥʠʷʤʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤʠ ʩʚʷʟʴ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʠ ʦʜʥʠʤ ʧʦʣʫʯʘʪʝʣʝʤ, 

ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʠʩʪʦʯʥʠʢ ʧʦʩʳʣʘʣ ʠʥʬʦʨʤʘʮʠʶ ʩʨʘʟʫ ʛʨʫʧʧʝ 

ʧʦʣʫʯʘʪʝʣʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʤʦʞʥʦ ʫʧʦʤʷʥʫʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʨʘʩʩʳʣʢʫ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʧʣʠʢʘʮʠʶ ʙʘʟ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ ʚʝʙ-ʩʘʡʪʦʚ ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ IP-ʘʜʨʝʩʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʢʘʞʜʦʤʫ ʧʦʣʫʯʘʪʝʣʶ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʘʪʴ ʩʚʦʡ ʧʘʢʝʪ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʦʜʥʘ ʠ ʪʘ ʞʝ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʤʥʦʛʦ 

ʨʘʟ. ʊʝʭʥʦʣʦʛʠʷ ʛʨʫʧʧʦʚʦʡ ʘʜʨʝʩʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʰʠʨʝʥʠʝ IP-ʘʜʨʝʩʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʥʘʧʨʘʚʠʪʴ ʦʜʥʫ ʢʦʧʠʶ ʧʘʢʝʪʘ ʩʨʘʟʫ ʚʩʝʤ ʧʦʣʫʯʘʪʝʣʷʤ. ʄʥʦʞʝʩʪʚʦ ʧʦʣʫʯʘʪʝʣʝʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʢ ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʝ. ʈʘʩʩʳʣʢʫ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʶʪ ʪʦʣʴʢʦ ʯʣʝʥʳ ʵʪʦʡ ʛʨʫʧʧʳ. 

ʊʝʭʥʦʣʦʛʠʷ IP Multicast ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ. ʅʘʧʨʠʤʝʨ, ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʥʝʦʙʭʦʜʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʧʦʩʳʣʘʶʱʠʡ ʩʝʨʚʝʨ, ʢʦʪʦʨʳʡ ʙʦʣʴʰʝ ʥʝ ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʜʚʫʭʩʪʦʨʦʥʥʠʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʫʧʧʦʚʦʡ ʘʜʨʝʩʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʜʘʥʥʳʤ ʠ ʩʝʨʚʠʩʘʤ, ʨʘʥʝʝ ʥʝʜʦʩʪʫʧʥʳʤ, ʪʘʢ ʢʘʢ ʜʣʷ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʦʡ ʘʜʨʝʩʘʮʠʠ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʙʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ. 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠʦʙʨʝʣʠ ʤʫʣʴʪʠʤʝʜʠʘ ʪʨʘʥʩʣʷʮʠʠ ʠ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʥʘʣʦʚ ʭʚʘʪʘʝʪ ʣʠʰʴ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩ ʦʯʝʥʴ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʯʠʩʣʦʤ ʧʦʣʫʯʘʪʝʣʝʡ. ɻʨʫʧʧʦʚʘʷ ʘʜʨʝʩʘʮʠʷ ʩʥʠʤʘʝʪ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʠ 

ʧʦʣʫʯʘʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ IP Multicast ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʩʝʪʝʚʳʤ ʩʪʘʥʜʘʨʪʦʤ. 

ɺʩʝ ʩʦʚʨʝʤʝʥʥʦʝ ʩʝʪʝʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʘʧʧʘʨʘʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʵʪʦʪ ʩʪʘʥʜʘʨʪ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʧʧʦʚʦʡ IP-ʘʜʨʝʩʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʝʝ ʧʦʜʜʝʨʞʢʘ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʴʶ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʦʧʫʩʪʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʪʫʥʥʝʣʠʨʦʚʘʥʠʷè ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʫʯʘʩʪʢʦʚ, ʵʪʫ ʘʜʨʝʩʘʮʠʶ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʨʫʧʧʦʚʦʡ ʘʜʨʝʩʘʮʠʠ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʳ: ʧʦʜʜʝʨʞʢʘ 

ʛʨʫʧʧʦʚʦʡ ʘʜʨʝʩʘʮʠʠ ʩʪʝʢʦʤ ʧʨʦʪʦʢʦʣʘ TCP/IP; ʧʨʦʛʨʘʤʤʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʦʪʦʢʦʣʘ IGMP ʜʣʷ 

ʦʪʧʨʘʚʢʠ ʟʘʧʨʦʩʘ ʦ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʢ ʛʨʫʧʧʝ ʠ ʧʦʣʫʯʝʥʠʠ ʛʨʫʧʧʦʚʦʛʦ ʪʨʘʬʠʢʘ; ʧʦʜʜʝʨʞʢʘ 

ʛʨʫʧʧʦʚʦʡ ʘʜʨʝʩʘʮʠʠ ʩʝʪʝʚʦʡ ʢʘʨʪʦʡ; ʧʨʠʣʦʞʝʥʠʝ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʛʨʫʧʧʦʚʫʶ ʘʜʨʝʩʘʮʠʶ, 

ʥʘʧʨʠʤʝʨ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʵʪʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʜʝʨʞʢʘ ʚʩʝʤʠ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ ʛʨʫʧʧʦʚʦʡ  

ʈʠʩ. 3.3.3. ʊʝʭʥʦʣʦʛʠʷ IP Multicast 
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ʘʜʨʝʩʘʮʠʠ ʠ ʧʨʦʧʫʩʢʘʥʠʝ ʛʨʫʧʧʦʚʦʛʦ ʪʨʘʬʠʢʘ ʠʩʧʦʣʴʟʫʝʤʳʤʠ firewall-ʘʤʠ. ɺ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʝʱʝ ʙʦʣʴʰʝʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʤʫʪʘʪʦʨʳ ʩ ʬʠʣʴʪʨʘʮʠʝʡ 

ʛʨʫʧʧʦʚʦʛʦ ʪʨʘʬʠʢʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʘʠʚʘʶʱʠʝʩʷ ʥʘ ʧʝʨʝʜʘʯʫ ʪʨʘʬʠʢʘ ʪʦʣʴʢʦ 

ʧʦʣʫʯʘʪʝʣʷʤ. 

ʊʝʭʥʦʣʦʛʠʷ IP Multicast ʠʩʧʦʣʴʟʫʝʪ ʘʜʨʝʩʘ ʩ 224.0.0.0 ʜʦ 239.255.255.255. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʩʪʘʪʠʯʝʩʢʘʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʘʜʨʝʩʘʮʠʷ. ʇʨʠʤʝʨʦʤ ʩʪʘʪʠʯʝʩʢʠʭ ʘʜʨʝʩʦʚ ʷʚʣʷʶʪʩʷ 224.0.0.1 ð 

ʘʜʨʝʩ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʚʩʝ ʫʟʣʳ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, 224.0.0.2 ð ʚʩʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ɼʠʘʧʘʟʦʥ ʘʜʨʝʩʦʚ ʩ 224.0.0.0 ʧʦ 224.0.0.255 ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ ʜʣʷ ʧʨʦʪʦʢʦʣʦʚ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʜʨʫʛʠʭ ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʦʜʜʝʨʞʢʠ ʛʨʫʧʧʦʚʦʡ ʘʜʨʝʩʘʮʠʠ. 

ʆʩʪʘʣʴʥʳʝ ʘʜʨʝʩʘ ʜʠʥʘʤʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʣʝʥʩʪʚʘ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʪʦʢʦʣ IGMP. ʆʜʠʥ ʠʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʧʦʜʩʝʪʠ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʦʧʨʘʰʠʚʘʝʪ ʫʟʣʳ ʧʦʜʩʝʪʠ, ʯʪʦʙʳ ʫʟʥʘʪʴ, ʢʘʢʠʝ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ ʫʟʣʦʚ. 

ʅʘ ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʛʝʥʝʨʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʦʪʚʝʪ ʚ ʧʦʜʩʝʪʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʘʪʴ ʯʣʝʥʦʤ 

ʥʦʚʦʡ ʛʨʫʧʧʳ, ʫʟʝʣ ʧʦʣʫʯʘʪʝʣʷ ʠʥʠʮʠʠʨʫʝʪ ʟʘʧʨʦʩ ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

ʉʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩ ʫʟʣʘ-ʧʦʣʫʯʘʪʝʣʷ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʧʨʠʝʤ ʧʘʢʝʪʦʚ ʩ ʵʪʠʤ ʛʨʫʧʧʦʚʳʤ 

ʘʜʨʝʩʦʤ. ʂʘʞʜʳʡ ʫʟʝʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʪʩʣʝʞʠʚʘʝʪ ʩʚʦʠ ʘʢʪʠʚʥʳʝ ʛʨʫʧʧʦʚʳʝ ʘʜʨʝʩʘ, ʘ ʢʦʛʜʘ 

ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʩʪʦʷʪʴ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ, ʧʨʝʢʨʘʱʘʝʪ ʧʦʩʳʣʘʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘ 

IGMP-ʟʘʧʨʦʩʳ. ʈʝʟʫʣʴʪʘʪʳ IGMP-ʟʘʧʨʦʩʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʪʦʢʦʣʘʤʠ ʛʨʫʧʧʦʚʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʯʣʝʥʩʪʚʝ ʚ ʛʨʫʧʧʝ ʥʘ ʩʦʩʝʜʥʠʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʠ 

ʜʘʣʝʝ ʧʦ ʩʝʪʠ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʛʨʫʧʧʦʚʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ, 

ʦʙʤʝʥʠʚʘʷʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʪʨʦʷʪ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʢʝʪʦʚ ʢʦ ʚʩʝʤ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʜʩʝʪʷʤ ʙʝʟ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠ ʧʝʪʝʣʴ. ʂʘʞʜʳʡ ʠʟ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʧʝʨʝʜʘʝʪ  

 

ʈʠʩ. 2.7.2. ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ IP ʤʫʣʴʪʠʢʘʩʪ 
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ʧʨʠʥʠʤʘʝʤʳʡ ʧʘʢʝʪ ʥʘ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ, ʠʟʙʝʛʘʷ ʪʝʤ ʩʘʤʳʤ 

ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʜʘʯʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʘʢʝʪʘ ʧʦ ʦʜʥʦʤʫ ʢʘʥʘʣʫ ʠ ʜʦʩʪʘʚʣʷʷ ʝʛʦ ʚʩʝʤ 

ʧʦʣʫʯʘʪʝʣʷʤ ʛʨʫʧʧʳ. ʇʦʩʢʦʣʴʢʫ ʩʦʩʪʘʚ ʛʨʫʧʧʳ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ, ʚʥʦʚʴ 

ʧʦʷʚʠʚʰʠʝʩʷ ʠ ʚʳʙʳʚʰʠʝ ʯʣʝʥʳ ʛʨʫʧʧʳ ʜʠʥʘʤʠʯʝʩʢʠ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʧʫʪʝʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘ ʙʘʟʝ IP-ʚʠʜʝʦʢʘʤʝʨ 

 

ʉʨʝʜʠ ʜʦʩʪʦʠʥʩʪʚ Wi-Fi ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ:  

¶ ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʦʷʚʠʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʛʘʧʠʢʩʝʣʴʥʳʭ IP-

ʢʘʤʝʨ (1, 2, 3 ʠ ʜʘʞʝ 5 ʤʝʛʘʧʠʢʩʝʣʝʡ). ʄʝʛʘʧʠʢʩʝʣʴʥʳʝ ʢʘʤʝʨʳ ʬʦʨʤʠʨʫʶʪ ʚʠʜʝʦʧʦʪʦʢʠ ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʦʙʥʦʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 25 ʢʘʜʨ/ʩʝʢ ʧʨʠ ʜʚʫʭ ʤʝʛʘʧʠʢʩʝʣʷʭ 

ʠʣʠ 50 ʢʘʜʨ/ʩʝʢ ʧʨʠ ʦʜʥʦʤ ʤʝʛʘʧʠʢʩʝʣʝ), ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

¶ ɺʳʩʦʢʘʷ ʜʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʥʪʝʥʥ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʟʦʥʫ 

ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʚʳʥʦʩʘ 

ʘʥʪʝʥʥʳ ʠʟ ʧʦʤʝʱʝʥʠʷ ʠ ʧʦʜʲʝʤʘ ʝʸ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʝʤʥʠʢʘ/ʧʝʨʝʜʘʪʯʠʢʘ, ʘ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʫʩʠʣʝʥʠʷ ʩʘʤʦʡ ʘʥʪʝʥʥʳ. ʊʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʘʥʪʝʥʥʳ ʚ ʢʘʥʘʣʝ ʧʨʠʝʤʥʠʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʚ 4-6 ʨʘʟ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʝʤʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʦʡ ʜʣʠʥʝ ʢʘʙʝʣʷ ʩʥʠʞʝʥʠʷ ʦʪ ʘʥʪʝʥʥʳ ʢ 

ʧʨʠʝʤʥʠʢʫ, ʠʩʧʦʣʴʟʫʷ ʢʘʙʝʣʴ ʩ ʙʦʣʴʰʠʤʠ ʧʦʪʝʨʷʤʠ, ʤʦʞʥʦ ʣʠʰʠʪʴʩʷ ʚʩʝʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʳ. 

¶ ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʪʨʘʥʩʣʷʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʨʘʙʦʯʝʝ 

ʨʘʩʩʪʦʷʥʠʝ ʙʝʟ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ. 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʣʠʨʦʚʘʥʠʷ ʧʦʪʦʢʘ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʢʘʤʝʨ ʧʦ ʦʜʥʦʡ Wi-Fi ʩʝʪʠ. 

 ʂʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʯʢʘ ʜʦʩʪʫʧʘ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʙʳʯʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ. ʇʨʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʢʣʶʯʝʥʠʷʭ ʚʠʜʝʦʢʘʤʝʨ ʢ ʦʜʥʦʡ ʪʦʯʢʝ ʧʦʣʦʩʘ 

ʧʨʦʧʫʩʢʘʥʠʷ ʜʝʣʠʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʛʨʘʥʠʯʝʥʠʡ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʚʠʜʝʦʢʘʤʝʨ ʥʝʪ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʠʭ ʯʠʩʣʦ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ, 

ʠʩʭʦʜʷ ʠʟ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʢʘʤʝʨʳ. 

ʅʘʧʨʠʤʝʨ, ʦʜʥʘ ʩʝʪʝʚʘʷ ʢʘʤʝʨʘ ʩ ʨʘʟʨʝʰʝʥʠʝʤ VGA ʠ ʩʢʦʨʦʩʪʴʶ 25 ʢʘʜʨ/ʩ ʧʨʠ ʥʝʙʦʣʴʰʦʤ 

ʩʞʘʪʠʠ ʚ ʩʘʤʦʤ ʧʦʧʫʣʷʨʥʦʤ ʬʦʨʤʘʪʝ MPEG-4 ʟʘʥʠʤʘʝʪ ʧʦʣʦʩʫ ʚ 2-2,5 ʄʙʠʪ/ʩ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ 10 ʢʘʤʝʨ ʦʪʥʠʤʫʪ ʤʘʢʩʠʤʫʤ 25 ʄʙʠʪ/ʩ, ʪʦ ʝʩʪʴ ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʩ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠʷ 54 

ʄʙʠʪ/ʩ (ʘ ʩ ʨʝʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 25 ʄʙʠʪ/ʩ) ʧʦʟʚʦʣʠʪ ʙʝʟ ʧʨʦʙʣʝʤ ʧʨʠʥʷʪʴ 

ʩʠʛʥʘʣ ʦʪ 10 Wi-Fi-ʚʠʜʝʦʢʘʤʝʨ, ʘ ʝʩʣʠ ʙʨʘʪʴ ʚ ʨʘʩʯʝʪ ʚʠʜʝʦʢʘʤʝʨʳ ʩ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʤ 

ʩʞʘʪʠʝʤ ʅ.264, ʪʦ ʧʦʪʦʢ ʦʪ ʢʘʤʝʨʳ ʩ ʪʝʤ ʞʝ ʢʘʯʝʩʪʚʦʤ ʟʘʡʤʝʪ ʦʢʦʣʦ 0,5-1 ʄʙʠʪ/ʩ. ʂ ʦʜʥʦʡ 

ʪʦʯʢʝ ʜʦʩʪʫʧʘ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʠ ʙʦʣʴʰʝ 25 ʚʠʜʝʦʢʘʤʝʨ.  

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʦʚʦʨʦʪʥʳʤʠ ʢʘʤʝʨʘʤʠ 

ʆʧʝʨʘʪʦʨ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʢʘʤʝʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʠ 

ʫʧʨʘʚʣʷʪʴ ʧʦʚʦʨʦʪʥʳʤ ʠʣʠ ʬʦʢʫʩʠʨʫʶʱʠʤ ʤʝʭʘʥʠʟʤʦʤ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʘ ʙʳʣʘ 

ʧʦʜʢʣʶʯʝʥʘ ʢ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. 

¶ ʅʘʜʝʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ  
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ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ 

(ʢʦʪʦʨʳʝ, ʢʩʪʘʪʠ, ʩ ʧʦʤʦʱʴʶ ʢʘʙʝʣʷ ʤʦʞʥʦ ʫʜʘʣʠʪʴ ʦʪ ʚʠʜʝʦʢʘʤʝʨʳ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 30 ʤ) ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʫʩʧʝʰʥʦ ʨʝʰʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ.  

¶ ɿʘʱʠʱʝʥʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  

ɿʘʱʠʪʘ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ IP-ʩʠʩʪʝʤʘʭ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʂʣʶʯʝʚʳʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ: ʧʨʠʤʝʥʝʥʠʝ ʙʨʘʥʜʤʘʫʵʨʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʦʣʝʡ ʠ ʰʠʬʨʦʚʘʥʠʝ. ɹʨʘʥʜʤʘʫʵʨ ʨʘʙʦʪʘʝʪ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ "ʚʦʨʦʪʘ", 

ʧʨʦʧʫʩʢʘʶʱʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʟʘʧʨʝʱʘʶʱʠʝ ʜʦʩʪʫʧ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʤ 

ʣʠʮʘʤ. ʇʨʠʤʝʥʝʥʠʝ ʧʘʨʦʣʝʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʥʦ ʠ ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʧʝʨʩʦʥʘʣʘ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʚʠʜʝʦʢʘʤʝʨʘʤ. ɸ ʧʨʠ ʰʠʬʨʦʚʘʥʠʠ ʧʦʧʳʪʢʠ ʧʝʨʝʭʚʘʪʘ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʚ IP-ʩʠʩʪʝʤʝ 

ʦʭʨʘʥʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤʠ, ʝʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʥʝ ʟʥʘʝʪ 

ʫʥʠʢʘʣʴʥʦʛʦ ʢʦʜʘ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʧʦʪʦʢʘ ʜʘʥʥʳʭ. ʂʦʜ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʩʠʩʪʝʤʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ.  

¶ ʃʝʛʠʪʠʤʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Wi-Fi  

ʕʪʦʪ ʚʦʧʨʦʩ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʧʨʠʤʝʥʝʥʠʝ Wi-Fi ʙʝʟ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪ ʦʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʜʠʦʯʘʩʪʦʪʘʤ (ɻʂʈʏ) 

ʚʦʟʤʦʞʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ, ʟʘʢʨʳʪʳʭ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɼʣʷ ʣʝʛʘʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ ʚʥʝʦʬʠʩʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ Wi-

Fi (ʥʘʧʨʠʤʝʨ, ʨʘʜʠʦʢʘʥʘʣʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʜʦʤʘʤʠ) ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʝʥʠʝ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʫʝʪ 

ʫʧʨʦʱʝʥʥʳʡ ʧʦʨʷʜʦʢ ʚʳʜʘʯʠ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʯʘʩʪʦʪ ʚ ʧʦʣʦʩʝ 2400-2483,5 

ʄɻʮ (ʩʪʘʥʜʘʨʪʳ 802.11b ʠ g), ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʱʘʪʴʩʷ ʚ 

ɻʂʈʏ.  

¶ ɻʣʫʰʝʥʠʝ ʩʠʛʥʘʣʘ  

ʊʘʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ. ʅʦ, ʚʦ-ʧʝʨʚʳʭ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ 

ʟʘʛʣʫʰʠʪʴ ʩʠʛʥʘʣ, ʥʫʞʝʥ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʠʩʪʦʯʥʠʢ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʵʪʦʪ ʠʩʪʦʯʥʠʢ ʜʦʣʞʝʥ 

ʥʘʭʦʜʠʪʴʩʷ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʨʘʜʠʦʪʨʘʢʪʫ. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩ ʧʦʤʦʱʴʶ ʤʦʱʥʳʭ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ.  

¶ ɺʨʝʜʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ  

ʄʠʨʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (World Health Organization) ʧʨʠʟʥʘʣʘ ʠʟʣʫʯʝʥʠʝ 

Wi-Fi ʙʝʟʚʨʝʜʥʳʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟʣʫʯʝʥʠʝ ʦʪ ʫʩʪʨʦʡʩʪʚ Wi-Fi ʚ 

ʩʨʝʜʥʝʤ ʚ 10-20 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʦʪ ʦʙʳʯʥʦʛʦ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ. 

¶ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʰʠʨʝʥʠʝ ʢʦʪʦʨʳʭ ʬʘʢʪʠʯʝʩʢʠ ʚʝʜʝʪ ʢ 

ʚʥʫʰʠʪʝʣʴʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ IP-ʚʠʜʝʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ 

ʩʠʩʪʝʤʳ ʣʠʰʴ ʜʦʙʘʚʣʷʪʴ IP-ʢʘʤʝʨʳ ʠʣʠ IP-ʚʠʜʝʦʩʝʨʚʝʨʳ. ʇʨʠ ʥʘʣʠʯʠʠ ʣʦʢʘʣʴʥʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ (ʃɺʉ) ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʩʠʩʪʝʤʳ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʜʦʙʘʚʣʝʥʠʝ IP-ʢʘʤʝʨ ʠ ʥʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʠʥʠʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ IP-ʚʠʜʝʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʯʠʪʘʥʦ 

ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ, ʪʦ ʝʩʪʴ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʣʠʰʴ ʩ ʟʘʢʫʧʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʣʠʮʝʥʟʠʡ ʥʘ ʟʘʧʠʩʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʝʦʢʘʥʘʣʦʚ. 

ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʘʢʝʪʘ 

ʉ ʫʯʝʪʦʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʘ ʠʤʝʥʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʤʘʢʝʪ ʩʠʩʪʝʤʳ IP-

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ Wi-Fi , ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ, ʚʭʦʜʷʱʠʝ 

ʚ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ:  

¶ IP-ʚʠʜʝʦʢʘʤʝʨʳ; 
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¶ ʉʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

¶ ʂʦʤʧʴʶʪʝʨ ʧʦʩʪʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ; 

ʉʠʩʪʝʤʘ ʢʦʤʤʫʪʘʮʠʠ ʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʠʜʝʦʜʘʥʥʳʭ 

ʠ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ʆʪ ʥʝʝ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʟʘʱʠʱʝʥʥʦʩʪʴ.  

 

ʈʠʩ. 3.5.1. ʄʘʢʝʪ ʩʠʩʪʝʤʳ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʂʦʤʧʴʶʪʝʨ ʧʦʩʪʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʘʱʝʥ ʫʜʦʙʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ. ʊʘʢʞʝ ʦʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʠʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ 

ʤʦʱʥʦʩʪʷʤʠ, ʪ.ʢ. ʥʘ ʥʝʛʦ ʚʦʟʣʘʛʘʝʪʩʷ ʟʘʜʘʯʘ ʜʝʢʦʤʧʨʝʩʩʠʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʚʠʜʝʦ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʦʥʠʪʦʨʘ ʜʦʣʞʥʦ ʚʤʝʱʘʪʴ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʢʘʤʝʨ. ʅʘ 

ʢʦʤʧʴʶʪʝʨʝ ʧʦʩʪʘ ʦʭʨʘʥʳ ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʇʆ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʚʠʜʝʦʜʘʥʥʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʟ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ.  

 

ɺʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʚʠʜʝʦʢʘʤʝʨʳ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʩʧʝʮʠʬʠʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚ - ʜʣʷ ʯʝʪʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʨʘʟʨʝʰʝʥʠʝ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʝʛʦ ʩʪʦʡʢʦʩʪʴ ʢ ʥʠʟʢʠʤ ʠ ʚʳʩʦʢʠʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʧʪʠʢʠ ʩ ʧʦʩʪʦʨʦʥʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ, ʥʘʧʨʠʤʝʨ, 

ʣʘʤʧʘʤʠ ʦʩʚʝʱʝʥʠʷ ʠ ʪ.ʜ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʩʲʝʤʦʢ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʯʝʨʥʦ-ʙʝʣʳʡ ʨʝʞʠʤ, ʩ ʀʂ ʧʦʜʩʚʝʪʢʦʡ. 

ʆʧʨʝʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʚʠʜʝʦʢʘʤʝʨʳ: 

¶ ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ (ʨʘʟʨʝʰʝʥʠʝ, ʤʘʪʨʠʮʘ ʩ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʨʘʟʚʝʨʪʢʦʡ); 

¶ ʇʦʜʜʝʨʞʢʘ ʩʪʘʥʜʘʨʪʦʚ IEEE802.11b/g; 

¶ ʇʝʨʩʦʥʘʣʴʥʳʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ; 

¶ ʉʞʘʪʠʝ ʚʠʜʝʦʧʦʪʦʢʘ  

¶ ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ; 

¶ ʉʪʦʠʤʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʤʦʝʡ ʩʠʩʪʝʤʝ ʚʳʩʪʫʧʘʝʪ Wi-Fi router. 

ʊʘʙʣʠʮʘ  3.6.1 ʉʨʘʚʥʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʭ IP-ʚʠʜʝʦʢʘʤʝʨ. 



 

160 

 

 

 

 

ɺʳʙʦʨ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʙʳʣ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʢʨʠʪʝʨʠʶ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʠ ʩʪʘʥʜʘʨʪʦʚ, 

ʫʢʘʟʘʥʥʳʭ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.6.2. 

ʊʘʙʣʠʮʘ 3.6.2  ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ. 

ʄʦʜʝʣʴ ʪʦʯʢʠ ʜʦʩʪʫʧʘ 
D-Link <DWL-G700AP> Wireless 

G Access Point 

ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ɻɻʮ 
2,4-2,5 ɻɻʮ 

ʇʦʜʜʝʨʞʢʘ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.11g, IEEE 802.11b 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 
54 ʄʙʠʪ/ʩ 

ʊʠʧ ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʦʯʢʘ ʜʦʩʪʫʧʘ, ʤʦʩʪ 

ɺʥʝʰʥʷʷ ʘʥʪʝʥʥʘ 1 ʘʥʪʝʥʥʘ 

ʇʠʪʘʥʠʝ ɺʥʝʰʥʝʝ 

ʉʪʦʠʤʦʩʪʴ 1204 ʨ 

 

ʅʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʤʦʜʝʣʴ ʚʠʜʝʦʢʘʤʝʨʳ Internet Camera Server TV-IP 110W 

ʇʘʨʘʤʝʪʨʳ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʠʜʝʦʢʘʤʝʨʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.6.3 
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ʊʘʙʣʠʮʘ 3.6.3  ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ. 

¶ ʊʠʧ ʜʘʪʯʠʢʘ 1/4" ʮʚʝʪʥʦʡ CMOS-ʜʘʪʯʠʢ 

¶ ʈʘʟʨʝʰʝʥʠʝ 640x480 pixel 

¶ ʆʙʲʝʢʪʠʚ ɺʩʪʨʦʝʥʥʳʡ f: 6.0mm, F: 1.8 

Video 

¶ Frame Rate 15fps@VGA, 30fps @ QVGA, 30fps @ QQVGA 

¶ Compression MJPEG 

¶ Resolution 640x480,320x240,160x120 

¶ Digital Zoom 4ʍ 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʚʷʟʴ 

¶ ʉʪʘʥʜʘʨʪʳ IEEE B02,11Wg 

¶ ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

11g:54,48, 36,24,12,9 & 6 Mbps     Å 11ʔ: 11,5.5, 2 & 1 Mbps 

¶ ʄʦʜʫʣʴʥʘʷ 

ʘʧʧʘʨʘʪʫʨʘ 

8ʆ2.11b. OFDM     802.11g. DESS 

¶ ʏʘʩʪʦʪʘ 2.4 - 2.4fl35GHz (ISMB) 

¶ ɸʥʪʝʥʥʘ ʆʪʩʦʝʜʠʥʷʝʤʘʷ ʨʘʟʥʝʩʝʥʥʘʷ ʘʥʪʝʥʥʘ, 2dBi {ʈʘʟʲʝʤ Reverse SMA) 

¶ ʐʠʬʨʦʚʘʥʠʝ 64/128 bits WEP (ASCII/HEX), WPA-PSK/WPA2-PSK (AES/TKIP) 

 

ʂʨʠʪʝʨʠʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴʩʷ 

ʥʝʢʦʪʦʨʳʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʠʩʪʝʤʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ, ʚ ʜʘʣʴʥʝʡʰʝʤ, 

ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʦʣʦʛʠʶ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʷʱʫʶ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʠ.  

ʀʪʘʢ, ʩʬʦʨʤʫʣʠʨʫʝʤ ʠ ʧʦʷʩʥʠʤ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʚʳʙʠʨʘʝʤʦʤʫ 

ʩʪʘʥʜʘʨʪʫ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʤʫ ʢʦʤʧʣʝʢʩʫ: 

1. ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʩʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪʫʨʫ, ʨʘʙʦʪʘʶʱʫʶ ʚ ʯʘʩʪʦʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ, ʨʘʟʨʝʰʝʥʥʦʤ ʚ ʈʌ.  ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ, ʜʣʷ ʚʥʫʪʨʠʦʬʠʩʥʳʭ ʩʠʩʪʝʤ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʨʘʟʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 2400 - 2483,5 ʄɻʮ (ʨʝʰʝʥʠʝ ˉ 04-

03-04-003 ʦʪ 6.12.2004ʛ.). ʇʦ ʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʘ 802.11ʘ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʥʘ ʨʘʙʦʪʫ ʚ 

ʜʠʘʧʘʟʦʥʝ 5 ɻɻʮ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.   

2. ɼʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʨʘʜʠʦʩʠʩʪʝʤʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʚʠʜʝʦ 

ʫʩʪʨʦʡʩʪʚ ʩ ʩʝʪʴʶ ʚʦ ʚʩʝʭ ʪʨʝʙʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʧʦʤʝʱʝʥʠʷ, ʨʘʜʠʦʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʫʚʝʨʝʥʥʦʛʦ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʧʦʢʨʳʪʠʝ ʨʘʜʠʦʠʟʣʫʯʝʥʠʝʤ. ʉʪʘʥʜʘʨʪʳ 802.11b 

ʠ 802.11g ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʣʫʯʝʚʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ 

3. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ. ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʩʪʘʥʜʘʨʪʦʚ, ʦʧʪʠʤʘʣʴʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʢʦʨʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 802.11g, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʩʦ ʩʢʦʨʦʩʪʴ ʜʦ 54 ʄʙʠʪ/ʩ. 

ʅʘ ʦʩʥʦʚʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʡ ʩʪʘʥʜʘʨʪ. ʉʨʘʟʫ 

ʠʩʢʣʶʯʘʝʤ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʪʘʥʜʘʨʪ 802.11ʘ ʪʘʢ ʢʘʢ ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʥʝ ʨʘʟʨʝʰʝʥʥʳʡ ʚ ʈʦʩʩʠʠ 
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ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ.  ʉʪʘʥʜʘʨʪ 802.11g ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤ, ʪʘʢ ʢʘʢ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʵʪʦʤʫ ʩʪʘʥʜʘʨʪʫ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʩʧʝʮʠʬʠʢʘʮʠʶ WPA2, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʠʥʬʦʨʤʘʮʠʠ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ AES) ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʤʝʪʦʜʳ ʥʘʜʝʞʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʝʥ ʧʝʨʝʭʦʜ ʥʘ ʩʪʘʥʜʘʨʪ 802.11n ʧʦ 

ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʳʥʦʢ. 

ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ 

 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʚʳʧʫʩʢʘʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʫ 802.11g, 

ʨʝʘʣʴʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʨʘʙʦʪʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʩ ʨʘʟʣʠʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʣʠʯʥʦʡ.  

ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ Traffic  Meter 10.0.553. ʇʘʢʝʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʩʦʣʴ ʫʧʨʘʚʣʝʥʠʷ (ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʝ) ʠ 

ʥʘʙʦʨ ʩʝʥʩʦʨʦʚ. ʇʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʭʦʩʪʘʭ-

ʛʝʥʝʨʘʪʦʨʘʭ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʛʝʥʝʨʘʮʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛ ʪʨʘʬʠʢʘ. ʉʝʥʩʦʨʳ ʩʫʱʝʩʪʚʫʶʪ ʧʦʜ 

ʤʥʦʞʝʩʪʚʦ ʆʉ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ  Windows XP SP2. ʉʭʝʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 3.5.2. ɺ ʧʦʤʝʱʝʥʠʠ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʥʝʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʙʦʪʘʶʱʝʛʦ 

ʚ ʜʠʘʧʘʟʦʥʝ 2.4 ɻɻʮ.  ʊʦʯʢʠ ʨʘʟʥʝʩʝʥʳ ʥʘ 3 ʤʝʪʨʘ. 

 

 
ʈʠʩ. 3.5.2. ʊʝʩʪʦʚʳʡ ʩʪʝʥʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʯʢʠ 

ʜʦʩʪʫʧʘ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʪʨʘʬʠʢʘ ʤʝʞʜʫ ʫʟʣʘʤʠ Comp1 ʠ Cam1. ɺ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ  ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʢʦʚ  ʪʨʘʬʠʢʘ  ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ. 

ʆʮʝʥʢʘ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʩʚʷʟʘʥʥʳʭ ʩ ʰʠʬʨʦʚʘʥʠʝʤ 
ʐʠʬʨʦʚʘʥʠʝ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʜʘʝʪ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘʜʝʨʞʢʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʘʢʝʪʦʚ, ʜʘʥʥʳʡ ʪʝʩʪ ʙʫʜʝʪ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʮʝʥʢʫ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʰʠʬʨʦʚʘʥʠʷ (WEP, TKIP ʠ AES).  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʩʪʦʚʳʡ ʩʪʝʥʜ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ 

ʨʠʩʫʥʢʝ 3.5.2. 
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ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ: ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʠʟʤʝʨʷʝʤʦʛʦ ʪʨʘʬʠʢʘ 

ʧʘʨʘʣʣʝʣʴʥʦ ʝʤʫ ʤʳ ʦʪʦʙʨʘʟʠʤ ʚʝʩʴ ʠʥʪʝʨʥʝʪ ʪʨʘʬʠʢ ʪʝʩʪʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɻʨʘʬʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʜʣʷ ʩʪʘʪʠʯʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʜʠʥʘʤʠʯʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

 

 
 

ʈʠʩ. 3.5.3 ʅʘʛʨʫʟʢʘ ʥʘ ʩʝʪʴ ʧʨʠ ʧʝʨʝʜʘʯʝ ʩʪʘʪʠʯʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠ ̫
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ʈʠʩ. 3.5.4. ʅʘʛʨʫʟʢʘ ʥʘ ʩʝʪʴ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʠʥʘʤʠʯʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠ ̫

 

 

 

 

ʈʠʩ. 3.5.5. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʪʴ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʟʦʙʨʘʞʝʥʠ ̫



 

165 

 

 

ʂʘʢ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ: ʚ ʦʪʣʠʯʠʠ ʦʪ ʧʨʦʚʦʜʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ  ʚ ʙʝʩʧʨʦʚʦʜʥʦʤ 

ʚʦʟʤʦʞʥʳ ʟʘʜʝʨʞʢʠ ʧʝʨʝʜʘʯʠ ʥʝʙʦʣʴʰʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʦʥʠ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʘʤʷʪʴʶ ʚʠʜʝʦʢʘʤʝʨʳ (16 ʄʙʘʡʪ) ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʧʦʪʝʨʠ ʚʠʜʝʦ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 

30 ʩʝʢʫʥʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʤʝʭ ʥʘ ʣʠʥʠʠ. ɺʠʜʝʦ ʙʝʟ ʧʦʪʝʨʴ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʝʨʚʝʨʝ ʭʨʘʥʝʥʠʷ ʘ 

ʥʘ ʦʙʟʦʨʥʦʤ ʜʠʩʧʣʝʝ ʚʦʟʤʦʞʥʳ ʟʘʜʝʨʞʢʠ ʠ ʠʩʢʘʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʝʜʝʪʩʷ ʪʨʘʥʩʣʷʮʠʷ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

ʇʨʦʚʝʜʝʤ ʵʢʩʧʝʨʠʤʝʥʪ, ʢʦʛʜʘ ʧʨʠʝʤʥʘʷ ʠ ʧʝʨʝʜʘʶʱʘʷ ʪʦʯʢʠ ʨʘʟʥʝʩʝʥʳ ʚ ʨʘʟʥʳʝ ʢʦʤʥʘʪʳ 

ʠ ʨʘʟʜʝʣʝʥʳ ʙʝʪʦʥʥʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ ʪʦʣʱʠʥʦʡ 20 ʩʤ. 

ʋʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʦ ʧʦʤʝʭʘ ʚʥʦʩʠʪ ʩʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʝʨʝʜʘʚʘʝʤʳʡ ʪʨʘʬʠʢ ʠ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤ, ʯʪʦ ʦʪʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.5.6 

 

 

 
 

ʈʠʩ. 3.9.4. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʪʴ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʨʘʟʥʳʭ 

ʧʦʤʝʱʝʥʠʡ. 

ʉʨʘʚʥʠʚ ʧʝʨʝʜʘʯʫ ʚʠʜʝʦ ʧʨʠ ʢʘʯʝʩʪʚʝ MPEG ï 4 (640ʭ480 / 25 ʢ/ʩ good quality) 

ʨʘʩʯʝʪʥʦʛʦ, ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ: ʜʣʷ ʥʝʠʩʢʘʞʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʜʣʷ ʜʘʥʥʦʡ ʢʘʤʝʨʳ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʣʦʩʫ 

ʧʨʦʧʫʩʢʘʥʠʷ 1ʄʙʠʪ/ʩ. ʋʤʝʥʴʰʝʥʠʝ ʧʦʣʦʩʳ ʚʝʜʝʪ ʢ ʠʩʢʘʞʝʥʠʶ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʚʠʜʝʦ ʩʠʛʥʘʣʘ. 
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          ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʚʠʜʝʦʪʝʣʝʬʦʥ. ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ - ʵʪʦ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʚʠʜʝʪʴ ʠ ʩʣʳʰʘʪʴ ʜʨʫʛ ʜʨʫʛʘ, 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʠ ʩʦʚʤʝʩʪʥʦ ʠʭ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ.  

ɺʩʝ ʵʪʦ ʦʩʫʱʝʩʪʚʠʤʦ ʙʣʘʛʦʜʘʨʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ (ɺʂʉ). 

     ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʦʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʜʚʫʭ ʚʘʞʥʝʡʰʠʭ 

ʫʩʣʦʚʠʡ: (ʘ) ɺʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ; (ʙ) ɺʳ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʠʪʴʩʷ ʩ ʢʦʣʣʝʛʦʡ ʯʝʨʝʟ ʣʶʙʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʩʧʫʪʥʠʢʦʚʳʝ), ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ. 

     ʇʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ 80é85 % ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʟʨʠʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ ʦʢʘʟʳʚʘʝʪ ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʯʝʣʦʚʝʢʫ ʚ ʞʠʟʥʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʠʤʝʥʝʥʠʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ, ʤʝʜʠʮʠʥʝ, ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ, ʩʠʩʪʝʤʘʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʠʥʦʩʠʪ ʦʛʨʦʤʥʫʶ ʧʦʣʴʟʫ.  

     ʂʦʥʝʯʥʦ, ʜʘʞʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʥʠʢʦʛʜʘ ʥʝ ʟʘʤʝʥʷʪ ʣʠʯʥʦʛʦ ʦʙʱʝʥʠʷ, ʥʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʜʦʙʠʪʴʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʫʨʦʚʥʷ ʦʙʱʝʥʠʷ ʣʶʜʝʡ, ʧʦʜʯʘʩ ʨʘʟʜʝʣʝʥʥʳʭ ʤʥʦʛʠʤʠ 

ʪʳʩʷʯʘʤʠ ʢʠʣʦʤʝʪʨʦʚ. ɺʝʜʴ ʩʦʛʣʘʩʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘ ʩʣʫʭ ʯʝʣʦʚʝʢ 

ʚʦʩʧʨʠʥʠʤʘʝʪ ʚʩʝʛʦ ʣʠʰʴ ʜʝʩʷʪʫʶ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʪʝʣʝʬʦʥʥʦʤ 

ʨʘʟʛʦʚʦʨʝ). ɸ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʣʝʜʠʪʴ ʟʘ ʞʝʩʪʠʢʫʣʷʮʠʝʡ ʠ ʤʠʤʠʢʦʡ 

ʩʦʙʝʩʝʜʥʠʢʘ, ʂʇɼ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʦʩʪʠʛʘʝʪ 80é85 %. 

     ʄʝʥʝʜʞʝʨʳ ʢʦʤʧʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩʠʩʪʝʤʳ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʨʝʟʢʦ ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ ʬʠʨʤʳ ʥʘ ʩʦʚʝʱʘʥʠʷ, ʩʝʤʠʥʘʨʳ, ʢʦʤʘʥʜʠʨʦʚʢʠ ʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ. 

2.ʂʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ     

     ɺ ʯʝʤ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʝʨʝʜʘʯʠ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ? ʀʭ ʜʚʝ. ʇʝʨʚʘʷ ʧʨʦʙʣʝʤʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʘʥʘʣ ʩʚʷʟʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʩʢʦʨʦʩʪʥʳʤ, ʪ.ʝ. ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʆʙʳʯʥʳʝ ʪʝʣʝʬʦʥʥʳʝ ʢʘʥʘʣʳ 

ʚʧʦʣʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʘʫʜʠʦʩʠʛʥʘʣʘ, ʥʦ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʝʨʝʜʘʯʫ ʚʠʜʝʦʧʦʪʦʢʘ ʦʥʠ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ (ʟʜʝʩʴ ʧʨʘʚʜʘ ʩʫʱʝʩʪʚʫʶʪ ʦʙʭʦʜʥʳʝ ʧʫʪʠ - ʩʠʩʪʝʤʳ ʫʧʣʦʪʥʝʥʠʷ ʢʘʥʘʣʦʚ, ʥʦ 

ʦʥʠ ʧʨʠʤʝʥʠʤʳ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ). ʕʪʘ ʧʨʦʙʣʝʤʘ ʧʦʩʪʝʧʝʥʥʦ ʨʝʰʘʝʪʩʷ. ɺʩʧʦʤʥʠʤ ʭʦʪʷ ʙʳ, 

ʢʘʢ ʤʝʜʣʝʥʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʣʦʢʘʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʉʝʡʯʘʩ ʞʝ 

ʬʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʬʠʩʘʭ ʩʫʱʝʩʪʚʫʝʪ ʣʦʢʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ. ɸ ʪʘʢʘʷ ʩʝʪʴ ʫʞʝ 

ʚʧʦʣʥʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ.  

     ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ - ʵʪʦ ʧʨʦʙʣʝʤʘ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʧʦʪʦʢʘ, ʪ.ʝ. 

ʢʦʜʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʳʭ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʩʞʘʪʠʷ 

ʧʦʪʦʢʘ ʚ ʜʝʩʷʪʢʠ (ʘ ʧʦʜʯʘʩ ʠ ʩʦʪʥʠ!) ʨʘʟ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʝʜʘʶʪʩʷ ʥʝ ʩʘʤʠ ʘʫʜʠʦ- ʠ 

ʚʠʜʝʦʩʠʛʥʘʣʳ, ʘ ʪʦʣʴʢʦ ʠʭ ʚʘʞʥʝʡʰʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʠʛʥʘʣ 

ʥʘ ʧʨʠʝʤʥʦʤ ʢʦʥʮʝ ʩ ʧʨʠʝʤʣʝʤʳʤ ʢʘʯʝʩʪʚʦʤ. ɽʩʣʠ ʧʨʠʝʤʥʘʷ ʩʪʦʨʦʥʘ ʥʝ ʫʩʧʝʚʘʝʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʪʦʢ, ʪʦ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʧʫʱʝʥʥʳʝ ʢʘʜʨʳ, ʩʙʦʠ ʚ ʨʝʯʝʚʦʤ ʢʘʥʘʣʝ, ʠ ʪ.ʧ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ 

     ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʠʪʫʘʮʠʠ; ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ; ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʢʦʤʘʥʜʠʨʦʚʦʯʥʳʭ ʨʘʩʭʦʜʦʚ ʚ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ; ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; ʧʨʦʚʝʜʝʥʠʷ 

ʩʫʜʝʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʯʘʩʪʠʝʤ ʦʩʫʞʜʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʘʢ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʪʝʭʥʦʣʦʛʠʡ ʪʝʣʝʤʝʜʠʮʠʥ  rʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ IP-ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ  
 

1. ʎʝʣʴ ʨʘʙʦʪʳ 

http://ru.wikipedia.org/wiki/%D0%A7%D1%80%D0%B5%D0%B7%D0%B2%D1%8B%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%82%D1%83%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%82%D1%80%D0%B0%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
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     ɺʦ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ʧʨʠʥʦʩʠʪ 

ʙʦʣʴʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʠʤʝʥʥʦ: 

¶ ʩʥʠʞʘʝʪ ʚʨʝʤʷ ʥʘ ʧʝʨʝʝʟʜʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʨʘʩʭʦʜʳ; 

¶ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ; 

¶ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʝʣ ʚ ʩʫʜʘʭ ʦʙʱʝʡ ʶʨʠʩʜʠʢʮʠʠ; 

¶ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

¶ ʨʝʰʘʝʪ ʢʘʜʨʦʚʳʝ ʚʦʧʨʦʩʳ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ; 

¶ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʫʩʪʘʣʦʩʪʴ ʠ ʩʪʨʝʩʩ; 

¶ ʧʦʟʚʦʣʷʝʪ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʨʳʥʢʘ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʝʛʦ ʠʟʤʝʥʝʥʠʷ; 

¶ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʟʘ ʩʯʸʪ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʪʦʚ; 

¶ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪ ʨʝʩʫʨʩʳ, ʠ ʪʘʢ ʜʘʣʝʝ. 

ɼʣʷ ʦʙʱʝʥʠʷ ʚ ʨʝʞʠʤʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʘʙʦʥʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʪʝʨʤʠʥʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

(ʢʦʜʝʢ) ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ, ʚʠʜʝʦʪʝʣʝʬʦʥ ʠʣʠ ʠʥʦʝ ʩʨʝʜʩʪʚʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ ʚ ʢʦʤʧʣʝʢʩ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʚʭʦʜʠʪ: 

¶ ʮʝʥʪʨʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ð ʢʦʜʝʢ ʩ ʚʠʜʝʦʢʘʤʝʨʦʡ ʠ ʤʠʢʨʦʬʦʥʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʢʦʜʠʨʦʚʘʥʠʝ/ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʘʫʜʠʦ- ʠ ʚʠʜʝʦ- ʠʥʬʦʨʤʘʮʠʠ, ʟʘʭʚʘʪ ʠ ʦʪʦʙʨʘʞʝʥʠʝ 

ʢʦʥʪʝʥʪʘ; 

¶ ʫʩʪʨʦʡʩʪʚʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʘ. 

     ɺ ʢʘʯʝʩʪʚʝ ʢʦʜʝʢʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠʛʨʘʶʪ ʢʘʥʘʣʳ ʩʚʷʟʠ, ʪʦ ʝʩʪʴ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʪʝʚʳʝ ʧʨʦʪʦʢʦʣʳ IP ʠʣʠ ISDN. 

      ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ɺʂʉ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʜʚʫʩʪʦʨʦʥʥʠʝ (ʨʝʞʠʤ 

çʪʦʯʢʘ-ʪʦʯʢʘè) ʠ ʤʥʦʛʦʩʪʦʨʦʥʥʠʝ (ʨʝʞʠʤ çʤʥʦʛʦʪʦʯʢʘè) ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. 

     ʂʘʢ ʧʨʘʚʠʣʦ, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ ʚ ʨʝʞʠʤʝ çʪʦʯʢʘ-ʪʦʯʢʘè ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ 

ʪʦʣʴʢʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʠ ʜʦʚʦʣʴʥʦ ʩʢʦʨʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʘʙʦʥʝʥʪʘʤʠ. ʊʘʢʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ 

ʥʘʟʳʚʘʝʪʩʷ çʤʥʦʛʦʪʦʯʝʯʥʳʡè ʠʣʠ ʤʥʦʛʦʪʦʯʝʯʥʦʡ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴʶ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʘʢʪʠʚʘʮʠʠ ʤʥʦʛʦʪʦʯʝʯʥʦʡ ʣʠʮʝʥʟʠʠ ʚ ʢʦʜʝʢʝ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʝʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ, ʣʠʙʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʝʦʩʝʨʚʝʨʘ MCU 

(ʘʥʛʣ. Multipoint Control Unit), ʠʣʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʎʝʣʴ ʚʥʝʜʨʝʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ 

      ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʨʫʢʦʚʦʜʠʪʝʣʶ (ʣʠʮʫ, ʧʨʠʥʠʤʘʶʱʝʤʫ ʨʝʰʝʥʠʷ) 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʛʣʘʚʥʫʶ ʮʝʣʴ ʧʨʠʤʝʥʝʥʠʷ: ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʝʱʘʥʠʡ, 

ʧʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ, ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ, 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʥʩʫʣʴʪʘʮʠʷ ʚʨʘʯʝʡ, ʧʨʦʚʝʜʝʥʠʝ ʩʫʜʝʙʥʳʭ ʟʘʩʝʜʘʥʠʡ, ʜʦʧʨʦʩ 

ʩʚʠʜʝʪʝʣʝʡ ʠ ʪʘʢ ʜʘʣʝʝ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ: 

¶ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʧʨʠʸʤʘ/ʧʝʨʝʜʘʯʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ; 

¶ ʛʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʫʩʣʫʛʘ ʩʚʷʟʠ ʠʣʠ ʚʳʜʝʣʝʥʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ ʪʦʣʴʢʦ 

ʜʣʷ ʩʝʘʥʩʦʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ; 

http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%8B_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D0%B2%D0%BB%D0%B0%D1%81%D1%82%D0%B8
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BC%D0%B5%D1%80%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%82%D1%80%D0%B0%D1%82%D1%8B
http://ru.wikipedia.org/wiki/%D0%A7%D1%80%D0%B5%D0%B7%D0%B2%D1%8B%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%82%D1%83%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D1%82%D1%80%D1%83%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D1%85%D1%80%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%83%D1%81%D1%82%D0%B0%D0%BB%D0%BE%D1%81%D1%82%D0%B8
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B5%D1%81%D1%81
http://ru.wikipedia.org/wiki/%D0%A0%D1%8B%D0%BD%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%8A%D1%8E%D0%BD%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D1%80%D1%8B%D0%BD%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B0%D0%BB_%D1%81%D0%B2%D1%8F%D0%B7%D0%B8
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B0%D0%BB_%D1%81%D0%B2%D1%8F%D0%B7%D0%B8
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB%D1%8B_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/IP
http://ru.wikipedia.org/wiki/ISDN
http://ru.wikipedia.org/wiki/Multipoint_Control_Unit
http://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
http://ru.wikipedia.org/wiki/Multipoint_Control_Unit
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B0%D0%BB_%D1%81%D0%B2%D1%8F%D0%B7%D0%B8
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¶ ʩʪʘʙʠʣʴʥʦʝ ʠ ʥʘʜʸʞʥʦʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ; 

¶ ʦʧʪʠʤʘʣʴʥʳʝ ʰʫʤʦ- ʠ ʵʭʦ- ʧʦʛʣʦʱʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ 

ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ; 

¶ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʚʝʪʦʚʦʤʫ ʬʦʥʫ ʧʦʤʝʱʝʥʠʷ; 

¶ ʢʦʨʨʝʢʪʥʘʷ ʥʘʩʪʨʦʡʢʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ 

ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛʠ ʩʚʷʟʠ ʩ ʧʨʠʦʨʠʪʝʟʘʮʠʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

¶ ʢʦʤʧʝʪʝʥʪʥʳʡ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ. 

ʆʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʠ ʢʣʘʩʩʳ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ 

ʂʘʪʝʛʦʨʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 

 

     ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʠʜʝʦʦʙʱʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʝ ʧʦʢʠʜʘʷ ʩʚʦʝʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʚʠʜʝ ʥʘʩʪʦʣʴʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʣʠʙʦ ʚʠʜʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ. 

ɻʨʫʧʧʦʚʳʝ ʩʠʩʪʝʤʳ 

 

     ɻʨʫʧʧʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʨʫʧʧʦʚʳʭ ʩʝʘʥʩʦʚ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʚ ʧʝʨʝʛʦʚʦʨʥʳʭ (ʩʦʚʝʱʘʪʝʣʴʥʳʭ) ʢʦʤʥʘʪʘʭ. ɻʨʫʧʧʦʚʘʷ ʩʠʩʪʝʤʘ 

ʩʧʦʩʦʙʥʘ ʧʨʝʚʨʘʪʠʪʴ ʧʦʤʝʱʝʥʠʝ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ ʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮ-ʩʪʫʜʠʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʦʚʝʱʘʥʠʡ. ʂ ʛʨʫʧʧʦʚʳʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʩʪʘʚʢʠ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ (set-top) ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʩ ʧʦʜʜʝʨʞʢʦʡ ʚʳʩʦʢʦʡ ʯʸʪʢʦʩʪʠ 

(High Definition). ʂ ʵʪʦʡ ʞʝ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʠ ʩʠʩʪʝʤʳ ʢʣʘʩʩʘ TelePresence 

(ʪʝʣʝʧʨʠʩʫʪʩʪʚʠʝ), ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ ʫʜʘʣʸʥʥʳʭ ʩʦʙʝʩʝʜʥʠʢʦʚ ʚ ʦʜʥʦʡ ʢʦʤʥʘʪʝ. 

ʆʪʨʘʩʣʝʚʳʝ ʩʠʩʪʝʤʳ 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D1%8C_(%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D1%8C_(%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/QoS
http://ru.wikipedia.org/wiki/High_Definition
http://ru.wikipedia.org/wiki/TelePresence
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     ʆʪʨʘʩʣʝʚʳʝ ʩʠʩʪʝʤʳ ð ʵʪʦ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʪʨʘʩʣʠ. ʅʘʧʨʠʤʝʨ, ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʪʨʘʩʣʠ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʩʠʩʪʝʤʳ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ (ʪʝʣʝʤʝʜʠʮʠʥʘ), ʚ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʝ ð ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʘʩʩʘʮʠʦʥʥʳʭ ʠ ʥʘʜʟʦʨʥʳʭ ʩʫʜʝʙʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ, ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʦʙʠʣʴʥʳʝ ʩʠʩʪʝʤʳ 

 

     ʄʦʙʠʣʴʥʳʝ ʩʠʩʪʝʤʳ ð ʵʪʦ ʢʦʤʧʘʢʪʥʳʝ ʧʝʨʝʥʦʩʥʳʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʜʘʣʸʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʄʦʙʠʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʶʪ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʝʘʥʩ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ, 

ʧʨʠʥʠʤʘʶʱʠʤʠ ʦʧʝʨʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ (ʚʦʝʥʥʳʝ, ʩʧʘʩʘʪʝʣʠ, ʚʨʘʯʠ, ʩʣʫʞʙʳ ʵʢʩʪʨʝʥʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ). ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ ð ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ 

 

     ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ/ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʪʦʯʝʯʥʳʤʠ ʩʝʘʥʩʘʤʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʦʢʦʥʝʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʩʝʨʚʝʨʘ 

ʤʥʦʛʦʪʦʯʝʯʥʦʡ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ (Multipoint Control Unit), ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʩʪʝʤ ʫʯʸʪʘ, ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʦʰʠʙʢʘʤʠ ʫʟʣʦʚ, ʣʠʥʠʡ ʠ ʦʢʦʥʝʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ). 

http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/Multipoint_Control_Unit
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ʂʣʘʩʩʳ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ 

ʂʘʪʝʛʦʨʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʣʘʩʩʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʷʪʴ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ 

     ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʦʩʥʘʱʸʥʥʳʡ web-ʢʘʤʝʨʦʡ ʠ 

ʛʦʣʦʚʥʦʡ ʛʘʨʥʠʪʫʨʦʡ. 

 

ʂ ʜʘʥʥʦʤʫ ʢʣʘʩʩʫ ʦʪʥʦʩʷʪʩʷ: 

¶ ʇʣʘʪʥʳʝ ʨʝʰʝʥʠʷ: Tandberg Movi, Polycom PVX, Meeting point 4.0, VideoPort SBS Plus, 

Tandberg See&Share ʠ ʪʘʢ ʜʘʣʝʝ. 

¶ ɹʝʩʧʣʘʪʥʳʝ ʨʝʰʝʥʠʷ: Skype, NetMeeting, VC software, Ekiga, Earthlink beta, CU-SeeMe, 

Visitalk, Ivisit, HoneyQ, ICUII, ISPQ, VLVC, ooVoo, SightSpeedrvers, OpenH323 ʠ 

ʜʨʫʛʠʝ. 

      ʇʣʘʪʥʳʝ ʨʝʰʝʥʠʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʝʩʧʣʘʪʥʳʭ ʦʙʳʯʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʰʠʨʦʢʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʬʝʨʝʥʮʠʡ (ʥʘʧʨʠʤʝʨ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ) ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʘʧʧʘʨʘʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʪʢʨʳʪʳʭ 

ʩʪʘʥʜʘʨʪʦʚ SIP ʠ H.323). 

      ʆʙʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ: 

¶ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚ ʧʝʨʝʛʦʚʦʨʥʳʭ ʢʦʤʥʘʪʘʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʨʫʧʧʦʚʳʭ ʩʝʘʥʩʦʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ); 

¶ ʚʳʩʦʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʇʂ. 

ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʯʝʩʪʚʘ 

 

http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D0%BA%D0%B0%D0%BC%D0%B5%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D0%BE%D0%B2%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B0%D1%80%D0%BD%D0%B8%D1%82%D1%83%D1%80%D0%B0
http://ru.wikipedia.org/wiki/Tandberg
http://ru.wikipedia.org/wiki/Polycom
http://ru.wikipedia.org/w/index.php?title=VideoPort&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Skype
http://ru.wikipedia.org/wiki/NetMeeting
http://ru.wikipedia.org/wiki/Ekiga
http://ru.wikipedia.org/wiki/OoVoo
http://ru.wikipedia.org/wiki/OpenH323
http://ru.wikipedia.org/wiki/SIP
http://ru.wikipedia.org/wiki/H.323
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     ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʯʝʩʪʚʘ (ʘʥʛʣ. Standard Definition) ʧʦʜʨʘʟʫʤʝʚʘʶʪ 

ʧʦʜʜʝʨʞʢʫ ʯʝʪʳʨʸʭ ʩʪʘʥʜʘʨʪʥʳʭ ʚʠʜʝʦʨʘʟʨʝʰʝʥʠʡ: SQCIF (128x96), QCIF (176x144), CIF 

(352ʭ288) ʠ 4CIF (704x576) ʥʘ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ 64 ʂʙʠʪ/ʩ ʜʦ 768 ʂʙʠʪ/ʩ. 

     ʈʘʟʨʝʰʝʥʠʷ SQCIF ʠ QCIF ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ ʚʚʝʜʝʥʳ ʜʣʷ ʤʝʜʣʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ (ʦʪ 64 

ʂʙʠʪ/ʩ) ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʈʘʟʨʝʰʝʥʠʝ CIF ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʥʘ ʩʢʦʨʦʩʪʷʭ ʦʪ 256 ʂʙʠʪ/ʩ. ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 4CIF ʜʦʩʪʫʧʥʦ ʥʘ 

ʩʢʦʨʦʩʪʷʭ ʦʪ 384 ʂʙʠʪ/ʩ. 

     ʇʨʠʤʝʯʘʥʠʝ ð ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

 

 

 

ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʚʳʩʦʢʦʡ ʯʸʪʢʦʩʪʠ 

 

      ʂʣʘʩʩ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ (ʘʥʛʣ. High Definition ʠʣʠ ʘʥʛʣ. HD) ʧʦʷʚʠʣʩʷ ʚ ʩʚʷʟʠ ʩ ʚʳʧʫʩʢʦʤ 

ʥʘ ʨʳʥʦʢ ʩʠʩʪʝʤ ɺʂʉ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʝʤ 4CIF, ʪʦ ʝʩʪʴ ʨʘʟʨʝʰʝʥʠʝ HD 

(1280ʭ720), ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ ʧʠʢʩʝʣʝʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴʶ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʝʸ ʧʝʨʝʜʘʯʠ 

ʥʝʦʙʭʦʜʠʤʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ. 

ʇʦʷʚʣʝʥʠʶ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʚʳʩʦʢʦʡ ʯʸʪʢʦʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ: 

¶ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ ʥʘʯʘʣʩʷ ʤʘʩʩʦʚʳʡ ʧʝʨʝʭʦʜ ʥʘ ʮʠʬʨʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʤʦʥʠʪʦʨʳ, ʬʦʪʦʘʧʧʘʨʘʪʳ, ʢʘʤʝʨʳ ʩʪʘʣʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʦʢʦʡ 

ʯʝʪʢʦʩʪʠ; 

¶ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ H.323 ʙʳʣ ʨʘʪʠʬʠʮʠʨʦʚʘʥ ʩʪʘʥʜʘʨʪ ʩʞʘʪʠʷ ʚʠʜʝʦ H.264, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʩʞʘʪʠʷ ʛʨʦʤʦʟʜʢʠʭ ʬʘʡʣʦʚ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʚʠʜʝʦ ʧʦ ʩʝʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʩʧʨʦʚʦʜʥʦʡ; 

¶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʥʘ ʨʳʥʦʢ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦ. 

     ʊʝʨʤʠʥ High Definition ʥʠʢʘʢʠʤ ʩʪʘʥʜʘʨʪʦʤ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. ʆʥ ʧʦʷʚʠʣʩʷ ʢʘʢ 

ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʧʦʥʷʪʠʝ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʝ ʧʝʨʝʜʘʯʫ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʚʳʰʝ 

4CIF ʠ ʝʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤ ʟʚʫʢʦʤ. ʂʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʫʨʦʚʥʷ HD 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʧʨʠ ʰʠʨʠʥʝ ʢʘʥʘʣʘ ʥʝ ʤʝʥʝʝ 1 ʄʙʠʪ/ʩ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʡ 

ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʪʝʭʥʦʣʦʛʠʷ HD ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʧʦʜ ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʘʥʘʣ 

ʩʚʷʟʠ, ʪʦ ʝʩʪʴ ʝʩʣʠ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʘʯʝʩʪʚʘ HD, ʪʦ ʩʠʩʪʝʤʘ 

http://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
http://ru.wikipedia.org/wiki/Common_Intermediate_Format
http://ru.wikipedia.org/wiki/Common_Intermediate_Format
http://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
http://ru.wikipedia.org/wiki/High_Definition
http://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
http://ru.wikipedia.org/wiki/H.323
http://ru.wikipedia.org/wiki/H.264
http://ru.wikipedia.org/wiki/High_Definition
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ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʥʝ ʦʪʢʘʞʝʪʩʷ ʨʘʙʦʪʘʪʴ, ʘ ʧʨʦʩʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʙʝʨʸʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʯʝʩʪʚʘ. 

 

ʊʝʣʝʧʨʠʩʫʪʩʪʚʠʝ 

 

      ʊʝʣʝʧʨʠʩʫʪʩʪʚʠʝ (ʘʥʛʣ. TelePresence) ð ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʦʚ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʵʪʦ ʠ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʣʘʩʩʘ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʚʳʩʦʢʦʡ ʯʸʪʢʦʩʪʠ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʅʝʙʦʣʴʰʠʝ ʦʪʣʠʯʠʷ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʚʳʩʦʢʦʡ ʯʸʪʢʦʩʪʠ: 

¶ ʧʦʚʳʰʝʥʥʘʷ ʯʝʪʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ; 

¶ ʫʣʫʯʰʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʟʚʫʢʘ, ʜʦʩʪʠʛʘʝʤʦʝ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ (ʜʦ 22 ʢɻʮ) ʠ ʦʙʲʸʤʥʦʤʫ ʟʚʫʯʘʥʠʶ; 

¶ ʫʚʝʣʠʯʝʥʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ ʩʚʷʟʠ. 

ɹʣʘʛʦʜʘʨʷ ʪʝʭʥʦʣʦʛʠʠ ʪʝʣʝʧʨʠʩʫʪʩʪʚʠʷ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳʤʠ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʣʝʡʰʠʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʦʙʝʩʝʜʥʠʢʘ; 

¶ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦ ʨʘʟʤʝʨʦʚ ʨʝʘʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ; 

¶ ʤʘʩʢʠʨʦʚʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ (ʚʠʜʝʦʢʘʤʝʨ, ʤʠʢʨʦʬʦʥʦʚ, ʨʘʤʦʢ ʪʝʣʝʚʠʟʠʦʥʥʳʭ 

ʤʘʪʨʠʮ) ʠ ʪʘʢ ʜʘʣʝʝ. 

ʉʠʪʫʘʮʠʦʥʥʳʝ/ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʮʝʥʪʨʳ 

 

     ʉʠʪʫʘʮʠʦʥʥʳʝ/ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʮʝʥʪʨʳ (ʘʥʛʣ. Situation and Control Centers) ʠʣʠ ʢʦʤʥʘʪʳ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʠʪʫʘʮʠʦʥʥʳʝ ʠ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʮʝʥʪʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ: 

¶ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ; 

http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BF%D1%80%D0%B8%D1%81%D1%83%D1%82%D1%81%D1%82%D0%B2%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BF%D1%80%D0%B8%D1%81%D1%83%D1%82%D1%81%D1%82%D0%B2%D0%B8%D0%B5
http://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
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%82%D1%83%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%86%D0%B5%D0%BD%D1%82%D1%80
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%82%D1%83%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%86%D0%B5%D0%BD%D1%82%D1%80
http://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
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7
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¶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʠʝʚ ʚʦʟʤʦʞʥʳʭ ʩʦʙʳʪʠʡ; 

¶ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʠ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ; 

¶ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʫ ʠʣʠ ʠʥʫʶ 

ʩʠʪʫʘʮʠʶ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

     ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠʛʨʘʶʪ ʢʘʥʘʣʳ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʜʣʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ. 

ɺ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

 

     ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʜʝʰʝʚʳʡ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. 

ʆʜʥʘʢʦ ʦ ʢʘʯʝʩʪʚʝ ʩʝʘʥʩʘ ʩʚʷʟʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʠʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ, ʪʘʢ ʢʘʢ ʠʥʪʝʨʥʝʪ ʥʝ 

ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʢʘʥʘʣʦʤ ʧʝʨʝʜʘʯʠ ʘʫʜʠʦ- ʠ ʚʠʜʝʦ- ʜʘʥʥʳʭ. ʇʣʶʩ ʢ ʵʪʦʤʫ 

ʜʦʙʘʚʣʷʝʪʩʷ ʠ ʧʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, ʪʦ ʝʩʪʴ ʦʥʘ ʤʦʞʝʪ ʩʪʘʪʴ 

çʦʙʱʝʩʪʚʝʥʥʳʤ ʜʦʩʪʦʷʥʠʝʤè. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ 

ʪʨʝʙʫʝʪʩʷ ʠʤʝʪʴ ʩʪʘʪʠʯʝʩʢʠʝ IP-ʘʜʨʝʩʘ ʠ ʢʘʥʘʣʳ ʩʚʷʟʠ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 

512 ʢɹʠʪ/ʩ ʚ ʦʙʝ ʩʪʦʨʦʥʳ (ʜʣʷ ʠʩʭʦʜʷʱʝʛʦ ʠ ʚʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ). 

     ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʘ ɺʂʉ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʜʘʪʴ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ʩʪʘʪʠʯʝʩʢʠʡ IP-ʘʜʨʝʩ ʚʘʰʝʡ ʩʠʩʪʝʤʳ ɺʂʉ; 

¶ ʰʣʶʟ ʩʝʪʠ ʧʨʦʚʘʡʜʝʨʘ; 

¶ ʤʘʩʢʫ ʧʦʜʩʝʪʠ; 

¶ ʩʪʘʪʠʯʝʩʢʠʡ IP-ʘʜʨʝʩ ʩʠʩʪʝʤʳ ɺʂʉ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ. 

     ʅʝʤʥʦʛʦ ʩʣʦʞʥʝʝ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩʚʷʟʴ ʧʦ ʧʨʦʪʦʢʦʣʫ ʠʥʢʘʧʩʫʣʷʮʠʠ ʚʠʜʦʚʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ GRE (ʘʥʛʣ. Generic Routing Encapsulation). ʇʨʦʪʦʢʦʣ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʪʝʚʦʤʫ 

ʫʨʦʚʥʶ. ʆʥ ʤʦʞʝʪ ʠʥʢʘʧʩʫʣʠʨʦʚʘʪʴ ʜʨʫʛʠʝ ʧʨʦʪʦʢʦʣʳ, ʘ ʟʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʘʨʰʨʫʪʠʟʘʮʠʶ 

ʚʩʝʛʦ ʥʘʙʦʨʘ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʱʠʪʘ 

ʚʠʜʝʦʪʨʘʬʠʢʘ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʩʥʦʚʥʦʝ ʯʠʩʣʦ çʥʝʦʧʳʪʥʳʭè 

ʚʪʦʨʞʝʥʠʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʣʘʢʦ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ. ʊʦʪ ʞʝ ʧʨʠʥʮʠʧ ʟʘʣʦʞʝʥ ʠ ʚ 

ʧʨʦʪʦʢʦʣʝ IPsec. 

http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D1%86%D0%B5%D0%BD%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%B7%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/IP-%D0%B0%D0%B4%D1%80%D0%B5%D1%81
http://ru.wikipedia.org/wiki/GRE_(%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB)
http://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
http://ru.wikipedia.org/wiki/IPsec
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ʇʦ ʧʨʦʪʦʢʦʣʫ ISDN 

 

      ɸʙʙʨʝʚʠʘʪʫʨʘ ISDN (ʘʥʛʣ. Integrated Services Digital Network) ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ 

ʮʠʬʨʦʚʘʷ ʩʝʪʴ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʫʩʣʫʛ. ʎʠʬʨʦʚʳʝ ʩʝʪʠ ʩ ʠʥʪʝʛʨʘʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʝʪʷʤ, ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤ ʨʝʞʠʤʦʤ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʨʝʞʠʤ ʢʦʤʤʫʪʘʮʠʠ ʢʘʥʘʣʦʚ, ʘ ʜʘʥʥʳʝ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ɼʘʥʥʘʷ ʫʩʣʫʛʘ ʥʝ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʈʦʩʩʠʠ. ʆʜʠʥ 

ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʩʝʪʴ ʜʝʣʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ çʀʩʢʨʘ-2è, 

ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʥʘʣʦʛʦʚʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ISDN ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʘʥʘʣʦʛʦʚʳʤʠ ʩʝʪʷʤʠ, ʥʦ ʚʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʳʤʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʤʝʝʪ ʨʷʜ ʢʨʠʪʠʯʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: 

¶ ʪʷʞʝʣʦ ʦʪʩʣʝʜʠʪʴ, ʥʘ ʢʘʢʦʤ ʫʯʘʩʪʢʝ ʧʨʦʠʟʦʰʝʣ ʩʙʦʡ ʩʚʷʟʠ; 

¶ ʥʠʟʢʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ; 

¶ ʥʝʙʦʣʴʰʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ; 

¶ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʪʦʨʦʚ ʩʚʷʟʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ; 

¶ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʩʣʫʛʠ ʩʚʷʟʠ ʧʨʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ 

ʩʦʝʜʠʥʝʥʠʠ. 

     ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ (ʘʥʛʣ. videoconference) ð ʵʪʦ ʦʙʣʘʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʭʩʪʦʨʦʥʥʶʶ ʧʝʨʝʜʘʯʫ, ʦʙʨʘʙʦʪʢʫ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

     ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʨʝʞʠʤʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʩʝʘʥʩʦʤ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ. 

     ɺʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ (ʩʦʢʨʘʱʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ɺʂʉ) ð ʵʪʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʠ ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʘʙʦʥʝʥʪʦʚ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʤʝʞʜʫ ʥʠʤʠ ʚʦʟʤʦʞʝʥ ʦʙʤʝʥ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʝʡ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʩ 

ʫʯʝʪʦʤ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʷʶʱʠʭ ʜʘʥʥʳʭ. 

ɿʘʯʝʤ ʥʫʞʥʘ ʚʠʜʝʦʩʚʷʟʴ? 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʩʠʭʦʣʦʛʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʪʝʣʝʬʦʥʥʦʛʦ ʨʘʟʛʦʚʦʨʘ ʚ 

ʩʨʝʜʥʝʤ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʦʢʦʣʦ 20% ʠʥʬʦʨʤʘʮʠʠ, ʚ ʭʦʜʝ ʣʠʯʥʦʛʦ ʦʙʱʝʥʠʷ - 80%, ʘ ʚ ʭʦʜʝ 

ʩʝʘʥʩʘ ʚʠʜʝʦʩʚʷʟʠ - 60%. ʊʦ ʝʩʪʴ ʝʩʣʠ ʢ ʦʙʱʝʥʠʶ ʩʦʙʝʩʝʜʥʠʢʦʚ ʧʦ ʟʚʫʢʦʚʦʤʫ (ʘʫʜʠʘʣʴʥʦʤʫ) 

http://ru.wikipedia.org/wiki/ISDN
http://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
http://ru.wikipedia.org/wiki/Английский_язык
http://ru.wikipedia.org/wiki/Информационная_технология
http://ru.wikipedia.org/wiki/Информация
http://ru.wikipedia.org/wiki/Компьютер
http://ru.wikipedia.org/wiki/Связь_(техника)
http://ru.wikipedia.org/wiki/Связь_(техника)
http://ru.wikipedia.org/wiki/Взаимодействие
http://ru.wikipedia.org/wiki/Абонент
http://ru.wikipedia.org/wiki/Масштаб
http://ru.wikipedia.org/wiki/Передача_данных


 

176 

 

 

ʢʘʥʘʣʫ ʜʦʙʘʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʳʡ ʥʝʚʝʨʙʘʣʴʥʳʡ ʷʟʳʢ (ʞʝʩʪʳ, ʤʠʤʠʢʘ ʠ ʪ.ʧ), ʪʦ ʫ ʩʦʙʝʩʝʜʥʠʢʦʚ 

ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʘʢ ʚʠʜʥʦ ʧʦ ʩʚʦʠʤ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʚʠʜʝʦʩʚʷʟʴ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʘ ʢ 

ʣʠʯʥʦʤʫ ʦʙʱʝʥʠʶ ʠ ʥʘʤʥʦʛʦ ʧʨʝʚʦʩʭʦʜʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʠʜʝʦʩʚʷʟʠ ʚ ʙʠʟʥʝʩʝ, ʤʘʣʦ ʪʦʣʴʢʦ ʚʠʜʝʪʴ ʠ 

ʩʣʳʰʘʪʴ ʦʜʥʦʛʦ ʩʦʙʝʩʝʜʥʠʢʘ. ʅʝʦʙʭʦʜʠʤʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʬʝʨʝʥʮʠʡ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʧʨʝʟʝʥʪʘʮʠʠ, 

ʜʦʢʫʤʝʥʪʳ, ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʠʜʝʦʢʘʤʝʨ ʠ ʜʨ.). ʈʝʞʠʤ ʨʘʙʦʪʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʩʝ ʵʪʦ, ʥʘʟʳʚʘʝʪʩʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ, ʘ ʩʘʤʘ ʪʝʭʥʦʣʦʛʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʧʝʨʝʜʘʯʠ ʚʠʜʝʦ, ʛʦʣʦʩʘ ʠ ʜʘʥʥʳʭ ð ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ. 

 

ɻʜʝ ʠʩʧʦʣʴʟʫʶʪ ʚʠʜʝʦʩʚʷʟʴ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ? 

ʊʝʭʥʦʣʦʛʠʷ ʚʠʜʝʦʩʚʷʟʠ ʩʝʛʦʜʥʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ 

ʜʝʣʦʚʳʭ ʢʦʤʘʥʜʠʨʦʚʦʢ, ʵʢʦʥʦʤʠʠ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʠʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʥʘʢʣʘʜʥʳʭ 

ʨʘʩʭʦʜʘʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ ʫʞʝ ʥʝ ʪʘʢʘʷ ʜʦʨʦʛʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʘʢ ʥʝʩʢʦʣʴʢʦ 

ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʠ ʧʦʟʚʦʣʠʪʴ ʝʝ ʩʝʙʝ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʠʝ, ʥʦ ʠ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚ 

ʩʨʝʜʩʪʚʘʭ ʢʦʤʧʘʥʠʠ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʤʝʥʝʥʠʝ ʚʠʜʝʦʩʚʷʟʠ ʠ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʦʧʪʠʤʘʣʴʥʦ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

¶ ʊʘʤ, ʛʜʝ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʨʫʢʦʚʦʜʩʪʚʘ (ʘ ʜʣʷ ʥʝʛʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʠ ʚʥʝʜʨʷʶʪʩʷ ʵʪʠ ʩʠʩʪʝʤʳ) ʥʘʩʪʦʣʴʢʦ ʚʳʩʦʢʘ, ʯʪʦ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʩʠʣʳ ʥʘ ʧʝʨʝʝʟʜʳ 

ʷʚʣʷʝʪʩʷ ʥʝʧʦʟʚʦʣʠʪʝʣʴʥʦʡ ʨʦʩʢʦʰʴʶ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ. 

  ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʟʘʧʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘ ʩʚʦʶ ʞʠʟʥʴ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʤʝʥʝʜʞʝʨ ʧʨʦʚʦʜʠʪ 3 ʛʦʜʘ ʚ ʩʘʤʦʣʝʪʝ, 2 ʛʦʜʘ ʚ ʜʦʨʦʛʝ ʚ ʘʵʨʦʧʦʨʪ ʠ ʠʟ ʥʝʛʦ, 23 ʤʝʩʷʮʘ 

ʚ ʦʞʠʜʘʥʠʠ ʩʚʦʝʛʦ ʨʝʡʩʘ, 11 ʤʝʩʷʮʝʚ ʚ ʦʞʠʜʘʥʠʠ ʧʝʨʝʩʘʜʢʠ ʩ ʨʝʡʩʘ ʥʘ ʨʝʡʩ ʠ 3 ʤʝʩʷʮʘ ʚ 

ʧʦʠʩʢʝ ʤʝʩʪʘ ʜʣʷ ʧʘʨʢʦʚʢʠ. 

¶ ʊʘʤ, ʛʜʝ ʥʫʞʥʦ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʡ ʦʙʫʯʘʝʤʦʩʪʠ, ʙʳʩʪʨʦʛʦ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ 

ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʘʪʴ ʵʤʦʮʠʠ ʜʦʢʣʘʜʯʠʢʘ. 

ɿʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ: 

¶ çéʦʙʫʯʘʝʤʦʩʪʴ ʥʘ 200% 

ʚʳʰʝéè 

¶ çéʤʘʪʝʨʠʘʣ ʫʩʚʘʠʚʘʝʪʩʷ ʥʘ 

40% ʙʳʩʪʨʝʝéè 

¶ ç...ʤʘʪʝʨʠʘʣ ʫʩʚʘʠʚʘʝʪʩʷ ʥʘ 

38% ʣʫʯʰʝ...è 

¶ ç...ʫʙʝʜʠʪʝʣʴʥʦʩʪʴ 

ʜʦʢʣʘʜʯʠʢʘ ʥʘ 43% ʚʳʰʝéè 

¶ çé55% ʚʣʠʷʥʠʷ ʦʪ ʧʨʦʮʝʩʩʘ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʠʤʠʢʘ ʠ 38% ʛʦʣʦʩéè 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʠʜʫʪ 

ʜʘʣʴʰʝ: 

7 çʃʫʯʰʝ 1 ʨʘʟ ʫʚʠʜʝʪʴ, ʯʝʤ 100 

ʨʘʟ ʫʩʣʳʰʘʪʴè. 

8 çéʧʨʠ ʪʝʣʝʬʦʥʥʦʤ ʨʘʟʛʦʚʦʨʝ 

ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʪʦʣʴʢʦ ʜʝʩʷʪʫʶ 

ʯʘʩʪʴ ʪʨʘʥʩʣʠʨʫʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠéè 

9 ç..ʥʝʚʝʨʙʘʣʴʥʳʝ ʬʦʨʤʳ 

ʦʙʱʝʥʠʷ ï ʤʠʤʠʢʘ ʠ ʞʝʩʪʳ ï ʥʝʩʫʪ 

ʜʦ 80 % ʠʥʬʦʨʤʘʮʠʠéè 

1. ʊʘʤ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʳʩʪʨʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ: 

ʟʘʯʘʩʪʫʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʪʦʣʴʢʦ çʩʫʭʠʝ ʮʠʬʨʳè ʠʣʠ 

ʧʝʨʝʛʦʚʦʨʠʪʴ ʧʦ ʪʝʣʝʬʦʥʫ, ʥʫʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʚʦʝʤʫ ʩʦʙʝʩʝʜʥʠʢʫ ʚ ʛʣʘʟʘ. 

2. ʇʨʠ ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʣʠʯʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʥʝʩʢʦʣʴʢʠʭ 
ʤʝʩʪʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɽʩʣʠ ʥʫʞʥʦ ʥʝʤʝʜʣʝʥʥʦ ʩʦʙʨʘʪʴ ʚ ʦʜʥʦʤ (ʧʫʩʪʴ ʠ ʚʠʨʪʫʘʣʴʥʦʤ) 
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ʩʦʚʝʱʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ ʢʨʘʡʥʝ ʟʘʥʷʪʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʵʢʩʧʝʨʪʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʫʨʦʚʥʷ, ʧʨʠʯʝʤ ʟʘʯʘʩʪʫʶ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʢʘʭ. 

ʂʨʘʪʢʦ ʩʫʤʤʠʨʦʚʘʪʴ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʤʦʞʥʦ ʪʘʢ: çɺʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ ʧʦʟʚʦʣʷʝʪ 

ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʥʝʦʙʭʦʜʠʤʘ ʪʘʤ, ʛʜʝ ʨʝʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʨʘʟʥʳʤ 

ʧʨʠʯʠʥʘʤ ʚʳʩʦʢʘè. 

ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠʛʨʘʶʪ ʢʘʥʘʣʳ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʜʣʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ. 

 

ʄʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ɺ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

     ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʜʝʰʝʚʳʡ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. 

ʆʜʥʘʢʦ ʦ ʢʘʯʝʩʪʚʝ ʩʝʘʥʩʘ ʩʚʷʟʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʠʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ, ʪʘʢ ʢʘʢ ʠʥʪʝʨʥʝʪ ʥʝ 

ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʢʘʥʘʣʦʤ ʧʝʨʝʜʘʯʠ ʘʫʜʠʦ- ʠ ʚʠʜʝʦ- ʜʘʥʥʳʭ. ʇʣʶʩ ʢ ʵʪʦʤʫ 

ʜʦʙʘʚʣʷʝʪʩʷ ʠ ʧʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, ʪʦ ʝʩʪʴ ʦʥʘ ʤʦʞʝʪ ʩʪʘʪʴ 

çʦʙʱʝʩʪʚʝʥʥʳʤ ʜʦʩʪʦʷʥʠʝʤè. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ 

ʪʨʝʙʫʝʪʩʷ ʠʤʝʪʴ ʩʪʘʪʠʯʝʩʢʠʝ IP-ʘʜʨʝʩʘ ʠ ʢʘʥʘʣʳ ʩʚʷʟʠ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 

512 ʢɹʠʪ/ʩ ʚ ʦʙʝ ʩʪʦʨʦʥʳ (ʜʣʷ ʠʩʭʦʜʷʱʝʛʦ ʠ ʚʭʦʜʷʱʝʛʦ ʪʨʘʬʠʢʘ). 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʘ ɺʂʉ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʜʘʪʴ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

Á ʩʪʘʪʠʯʝʩʢʠʡ IP-ʘʜʨʝʩ ʚʘʰʝʡ ʩʠʩʪʝʤʳ ɺʂʉ; 

Á ʰʣʶʟ ʩʝʪʠ ʧʨʦʚʘʡʜʝʨʘ; 

Á ʤʘʩʢʫ ʧʦʜʩʝʪʠ; 

Á ʩʪʘʪʠʯʝʩʢʠʡ IP-ʘʜʨʝʩ ʩʠʩʪʝʤʳ ɺʂʉ, ʩ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ. 

ʅʝʤʥʦʛʦ ʩʣʦʞʥʝʝ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩʚʷʟʴ ʧʦ ʧʨʦʪʦʢʦʣʫ ʠʥʢʘʧʩʫʣʷʮʠʠ ʚʠʜʦʚʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ GRE (ʘʥʛʣ. Generic Routing Encapsulation). ʇʨʦʪʦʢʦʣ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʪʝʚʦʤʫ 

ʫʨʦʚʥʶ. ʆʥ ʤʦʞʝʪ ʠʥʢʘʧʩʫʣʠʨʦʚʘʪʴ ʜʨʫʛʠʝ ʧʨʦʪʦʢʦʣʳ, ʘ ʟʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʘʨʰʨʫʪʠʟʘʮʠʶ 

ʚʩʝʛʦ ʥʘʙʦʨʘ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʱʠʪʘ 

ʚʠʜʝʦʪʨʘʬʠʢʘ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʩʥʦʚʥʦʝ ʯʠʩʣʦ çʥʝʦʧʳʪʥʳʭè 

ʚʪʦʨʞʝʥʠʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʣʘʢʦ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ. ʊʦʪ ʞʝ ʧʨʠʥʮʠʧ ʟʘʣʦʞʝʥ ʠ ʚ 

ʧʨʦʪʦʢʦʣʝ IPsec. 

ʇʦ ʧʨʦʪʦʢʦʣʫ ISDN 

     ɸʙʙʨʝʚʠʘʪʫʨʘ ISDN (ʘʥʛʣ. Integrated Services Digital Network) ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ 

ʮʠʬʨʦʚʘʷ ʩʝʪʴ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʫʩʣʫʛ. ʎʠʬʨʦʚʳʝ ʩʝʪʠ ʩ ʠʥʪʝʛʨʘʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʝʪʷʤ, ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤ ʨʝʞʠʤʦʤ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʨʝʞʠʤ ʢʦʤʤʫʪʘʮʠʠ ʢʘʥʘʣʦʚ, ʘ ʜʘʥʥʳʝ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ɼʘʥʥʘʷ ʫʩʣʫʛʘ ʥʝ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʈʦʩʩʠʠ. ʆʜʠʥ 

ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʩʝʪʴ ʜʝʣʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ çʀʩʢʨʘ-2è, 

ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʥʘʣʦʛʦʚʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ISDN ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʘʥʘʣʦʛʦʚʳʤʠ ʩʝʪʷʤʠ, ʥʦ ʚʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʚʳʤʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʤʝʝʪ ʨʷʜ ʢʨʠʪʠʯʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: 

Á ʪʷʞʝʣʦ ʦʪʩʣʝʜʠʪʴ, ʥʘ ʢʘʢʦʤ ʫʯʘʩʪʢʝ ʧʨʦʠʟʦʰʝʣ ʩʙʦʡ ʩʚʷʟʠ; 

Á ʥʠʟʢʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ; 

Á ʥʝʙʦʣʴʰʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ; 

Á ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʪʦʨʦʚ ʩʚʷʟʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ; 

http://ru.wikipedia.org/wiki/Интернет
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Á ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʩʣʫʛʠ ʩʚʷʟʠ ʧʨʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ 

ʩʦʝʜʠʥʝʥʠʠ. 

ʇʦ ʪʝʭʥʦʣʦʛʠʠ IP VPN MPLS 

     ʋʩʣʫʛʘ ʩʚʷʟʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ IP VPN MPLS ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʥʘʜʝʞʥʳʭ ʠ 

ʜʝʰʝʚʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ: 

Á VPN (ʘʥʛʣ. Virtual Private Network) ð ʚʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʥʘʷ ʩʝʪʴ, ʪʦ ʝʩʪʴ ʦʙʦʙʱʸʥʥʦʝ 

ʥʘʟʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʝʩʧʝʯʠʪʴ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʝʪʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 

(ʣʦʛʠʯʝʩʢʫʶ ʩʝʪʴ) ʧʦʚʝʨʭ ʜʨʫʛʦʡ ʩʝʪʠ. 

Á MPLS (ʘʥʛʣ. Multiprotocol Label Switching) ð ʤʫʣʴʪʠʧʨʦʪʦʢʦʣʴʥʘʷ ʢʦʤʤʫʪʘʮʠʷ ʧʦ 

ʤʝʪʢʘʤ, ʪʦ ʝʩʪʴ ʤʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʵʤʫʣʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʩʝʪʝʡ 

ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʢʘʥʘʣʦʚ ʧʦʚʝʨʭ ʩʝʪʝʡ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ. 

     ʊʝʭʥʦʣʦʛʠʷ IP VPN MPLS ʧʦ ʩʪʝʧʝʥʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʨʝʜʳ ʦʪʥʦʩʠʪʩʷ ʢ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʟʦʥʝ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʝʨʝʜʘʶʱʫʶ ʩʨʝʜʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʥʘʜʸʞʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʣʠʰʴ ʟʘʜʘʯʫ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʧʦʜʩʝʪʠ ʚ ʨʘʤʢʘʭ 

ʙʦʣʴʰʝʡ ʩʝʪʠ. 

ʊʘʢ ʢʘʢ ʥʘʩ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʥʪʝʨʝʩʫʝʪ ʧʦʩʪʨʦʝʥʠʝ ɺʂʉ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ VPN, ʪʦ 

ʨʘʩʩʤʦʪʨʠʤ ʝʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

 

ɺʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʥʳʝ ʩʝʪʠ 

ɺ ʩʣʫʯʘʷʭ ʧʦʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ IP-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʠʣʠ ʚʳʥʫʞʜʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʙʝʟʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 

ʦʧʝʨʘʪʦʨʦʚ ʩʚʷʟʠ (ʪʘʢʠʭ, ʛʜʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʨʳ ʟʘʱʠʪʳ) ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʧʦʜʜʝʨʞʢʦʡ ʰʠʬʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʩʝʪʠ ʜʘʥʥʳʭ. ɸ 

ʠʤʝʥʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʧʦʜʜʝʨʞʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʝʪʝʡ (VPN). 

VPN (Virtual Private Network) ï ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʠʣʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢʦʪʦʨʳʡ ʙʝʟʦʧʘʩʥʳʤ ʦʙʨʘʟʦʤ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ʚ ʜʨʫʛʫʶ; 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʪʠʭ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʝʥʘ ʫʩʪʦʡʯʠʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʰʠʬʨʦʚʘʥʠʷ, ʠ ʧʝʨʝʜʘʚʘʝʤʳʝ 

ʜʘʥʥʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʦʪʢʨʳʪʫʶ, ʥʝʟʘʱʠʱʝʥʥʫʶ, ʤʘʨʰʨʫʪʠʟʠʨʫʝʤʫʶ ʩʝʪʴ. 

ʎʝʣʴ VPN-ʪʝʭʥʦʣʦʛʠʡ ʩʦʩʪʦʠʪ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʦʩʦʙʣʝʥʠʷ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

ʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚʩʝʭ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʫʙʣʠʯʥʦʡ ʩʝʪʠ. 

ʆʙʦʩʦʙʣʝʥʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʪʦʢʦʚ ʠ ʚ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ 

ʪʝʭʥʦʣʦʛʠʡ VPN ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʧʫʙʣʠʯʥʦʡ ʩʝʪʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʧʦʪʦʢʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʘ ʠʭ ʦʪ ʚʦʟʤʦʞʥʦʛʦ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʅʉɼ) ʠʣʠ ʨʘʟʨʫʰʝʥʠʷ. 

VPN-ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ: 

¶ ʟʘʱʠʪʫ (ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʧʦʜʣʠʥʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ) ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ 

ʩʝʪʷʤ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʟʘʱʠʪʫ ʚʥʫʪʨʝʥʥʠʭ ʩʝʛʤʝʥʪʦʚ ʩʝʪʠ ʦʪ ʅʉɼ ʩʦ ʩʪʦʨʦʥʳ ʩʝʪʝʡ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʚ ʟʘʱʠʱʘʝʤʳʡ ʧʝʨʠʤʝʪʨ ʩʝʪʠ; 

¶ ʩʦʢʨʳʪʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʟʘʱʠʱʘʝʤʳʭ ʩʝʛʤʝʥʪʦʚ ʩʝʪʠ; 

¶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʝʚʳʭ ʦʙʲʝʢʪʦʚ; 

¶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʠʪʠʢʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʥʘʩʪʨʦʡʢʘʤʠ VPN-ʩʝʪʠ; 
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¶ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʩʝʪʝʡ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʤʝʞʜʫ ʟʘʱʠʱʘʝʤʳʤʠ ʩʝʛʤʝʥʪʘʤʠ ʩʝʪʠ; 

¶ ʙʝʟʦʧʘʩʥʳʡ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ VPN ʢ ʨʝʩʫʨʩʘʤ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʥʪʝʨʝʩ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʩʣʦʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʡ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚʤʝʩʪʦ ʩʦʙʩʪʚʝʥʥʳʭ ʠʣʠ ʘʨʝʥʜʫʝʤʳʭ ʣʠʥʠʡ ʩʚʷʟʠ; 

2. ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴʶ; 

3. ʧʨʦʩʪʦʪʦʡ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʥʘʨʘʱʠʚʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ (ʂʉ); 

4. çʧʨʦʟʨʘʯʥʦʩʪʴʶè ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʂʦʤʧʘʥʠʷ Check Point ʧʨʝʜʣʘʛʘʝʪ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʚʠʜʘ VPN: 

¶ ʀʥʪʨʘʩʝʪʴ (Intranet VPN); 

¶ VPN ʢʣʠʝʥʪ/ʩʝʨʚʝʨ (Client/server VPN); 

¶ ʕʢʩʪʨʘʩʝʪʴ (Extranet VPN); 

¶ ʋʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ (Remote Access VPN). 

ʀʥʪʨʘʩʝʪʴ VPN ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʚ ʝʜʠʥʫʶ ʟʘʱʠʱʝʥʥʫʶ ʩʝʪʴ ʥʝʩʢʦʣʴʢʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʬʠʣʠʘʣʦʚ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦ ʦʪʢʨʳʪʳʤ ʢʘʥʘʣʘʤ 

ʩʚʷʟʠ. 

VPN ʢʣʠʝʥʪ/ʩʝʨʚʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʤʝʞʜʫ ʜʚʫʤʷ ʫʟʣʘʤʠ 

(ʥʝ ʩʝʪʷʤʠ) ʂʉ. ʆʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ ʪʦʤ, ʯʪʦ VPN ʩʪʨʦʠʪʩʷ ʤʝʞʜʫ ʫʟʣʘʤʠ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʜʥʦʤ ʩʝʛʤʝʥʪʝ ʩʝʪʠ, ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʝʡ ʠ 

ʩʝʨʚʝʨʦʤ. 

ʕʢʩʪʨʘʩʝʪʴ ʩʪʨʦʠʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʢ ʂʉ ʧʦʜʢʣʶʯʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ çʩʦ ʩʪʦʨʦʥʳè, ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʢʦʪʦʨʳʤ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʢ ʩʚʦʠʤ 

ʩʦʪʨʫʜʥʠʢʘʤ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʥʘʷ ʩʝʪʴ ʩ ʫʜʘʣʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʧʦʟʚʦʣʷʝʪ ʤʦʙʠʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʂʉ ʩʚʦʝʡ ʢʦʤʧʘʥʠʠ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫʜʘʣʝʥʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʤʝʝʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʜʨʝʩʘ. 

ʊʫʥʥʝʣʠʨʦʚʘʥʠʝ ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʝʪʷʭ. 

VPN ʩʦʩʪʦʠʪ ʠʟ ʢʘʥʘʣʦʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ, ʟʘʱʠʱʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ. ɼʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ (ʃɺʉ) ʚ 

VPN ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʚʳʜʝʣʝʥʥʳʝ ʢʘʥʘʣʳ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʜʦʙʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ, ʠʣʠ ʠʥʢʘʧʩʫʣʷʮʠʠ. 

 

 
ʈʠʩ. 2.1. ʉʪʨʫʢʪʫʨʘ VPN 

ʇʨʠ ʪʫʥʥʝʣʠʨʦʚʘʥʠʠ ʧʘʢʝʪ ʧʨʦʪʦʢʦʣʘ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʧʦʤʝʰʘʝʪʩʷ ʚ ʧʦʣʝ ʜʘʥʥʳʭ 

ʧʘʢʝʪʘ ʧʨʦʪʦʢʦʣʘ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʠʣʠ ʪʘʢʦʛʦ ʞʝ ʫʨʦʚʥʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʪʫʥʥʝʣʠʨʦʚʘʥʠʠ ʢʘʜʨ 

Ethernet ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥ ʚ ʧʘʢʝʪʝ IP, ʘ ʧʘʢʝʪ IPX ð ʚ ʧʘʢʝʪʝ IP. ɺʦʟʤʦʞʝʥ ʠ ʪʘʢʦʡ 

ʚʘʨʠʘʥʪ: ʧʘʢʝʪ IP ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʧʘʢʝʪʝ IP. 
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ʊʫʥʥʝʣʴ ʩʦʟʜʘʝʪʩʷ ʜʚʫʤʷ ʧʦʛʨʘʥʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʪʦʯʢʘʭ 

ʚʭʦʜʘ ʚ ʧʫʙʣʠʯʥʫʶ ʩʝʪʴ. ʀʥʠʮʠʘʪʦʨ ʪʫʥʥʝʣʷ ʠʥʢʘʧʩʫʣʠʨʫʝʪ ʧʘʢʝʪʳ ʃɺʉ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʢʝʪʳ 

ʥʝʤʘʨʰʨʫʪʠʟʠʨʫʝʤʳʭ ʧʨʦʪʦʢʦʣʦʚ) ʚ IP-ʧʘʢʝʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʟʘʛʦʣʦʚʢʝ ʘʜʨʝʩʘ ʠʥʠʮʠʘʪʦʨʘ ʠ 

ʪʝʨʤʠʥʘʪʦʨʘ ʪʫʥʥʝʣʷ. ʊʝʨʤʠʥʘʪʦʨ ʪʫʥʥʝʣʷ ʠʟʚʣʝʢʘʝʪ ʠʩʭʦʜʥʳʡ ʧʘʢʝʪ. ɽʩʪʝʩʪʚʝʥʥʦ, ʧʨʠ 

ʧʦʜʦʙʥʦʡ ʧʝʨʝʜʘʯʝ ʪʨʝʙʫʝʪʩʷ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʯʪʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʩʪʳʤ ʪʫʥʥʝʣʠʨʦʚʘʥʠʝʤ. ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝʤ (ʘʣʛʦʨʠʪʤ ʦʜʠʥʘʢʦʚ ʥʘ ʦʙʦʠʭ ʢʦʥʮʘʭ 

ʪʫʥʥʝʣʷ). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘʰʠʬʨʦʚʘʪʴ 

ʠʩʭʦʜʥʳʡ ʧʘʢʝʪ ʮʝʣʠʢʦʤ, ʚʤʝʩʪʝ ʩ ʟʘʛʦʣʦʚʢʦʤ, ʘ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʧʦʣʝ ʜʘʥʥʳʭ. ʀʩʭʦʜʥʳʡ ʧʘʢʝʪ 

ʟʘʰʠʬʨʦʚʳʚʘʶʪ ʧʦʣʥʦʩʪʴʶ, ʚʤʝʩʪʝ ʩ ʟʘʛʦʣʦʚʢʦʤ, ʠ ʵʪʦʪ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʧʘʢʝʪ ʧʦʤʝʱʘʶʪ ʚ 

ʜʨʫʛʦʡ, ʚʥʝʰʥʠʡ ʧʘʢʝʪ ʩ ʦʪʢʨʳʪʳʤ ʟʘʛʦʣʦʚʢʦʤ. ɼʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ ʧʦ çʦʧʘʩʥʦʡè 

ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʢʨʳʪʳʝ ʧʦʣʷ ʟʘʛʦʣʦʚʢʘ ʚʥʝʰʥʝʛʦ ʧʘʢʝʪʘ, ʘ ʧʨʠ ʧʨʠʙʳʪʠʠ ʚʥʝʰʥʝʛʦ 

ʧʘʢʝʪʘ ʚ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ ʟʘʱʠʱʝʥʥʦʛʦ ʢʘʥʘʣʘ ʠʟ ʥʝʛʦ ʠʟʚʣʝʢʘʶʪ ʚʥʫʪʨʝʥʥʠʡ ʧʘʢʝʪ, 

ʨʘʩʰʠʬʨʦʚʳʚʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʟʘʛʦʣʦʚʦʢ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʜʘʯʠ ʫʞʝ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ 

ʧʦ ʩʝʪʠ, ʥʝ ʪʨʝʙʫʶʱʝʡ ʟʘʱʠʪʳ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʥʝʰʥʠʭ ʧʘʢʝʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʜʨʝʩʘ 

ʧʦʛʨʘʥʠʯʥʳʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʵʪʠʭ ʜʚʫʭ ʪʦʯʢʘʭ, ʘ ʚʥʫʪʨʝʥʥʠʝ ʘʜʨʝʩʘ 

ʢʦʥʝʯʥʳʭ ʫʟʣʦʚ ʩʦʜʝʨʞʘʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʧʘʢʝʪʘʭ ʚ ʟʘʱʠʱʝʥʥʦʤ ʚʠʜʝ  

 
 

ʈʠʩ. 2.2. ʊʫʥʥʝʣʠʨʦʚʘʥʠʝ ʧʘʢʝʪʦʚ 

 

VPN-ʘʛʝʥʪʳ, ʪ.ʝ. ʩʨʝʜʩʪʚʘ, ʨʝʘʣʠʟʫʶʱʠʝ VPN, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʰʠʬʨʫʶʪ ʚʩʶ 

ʠʩʭʦʜʷʱʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʰʠʬʨʦʚʳʚʘʶʪ ʚʩʶ ʚʭʦʜʷʱʫʶ). ʆʥʠ ʪʘʢʞʝ 

ʩʣʝʜʷʪ ʟʘ ʝʝ ʮʝʣʦʩʪʥʦʩʪʴʶ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ (ʕʎʇ) ʠʣʠ 

ʠʤʠʪʦʚʩʪʘʚʦʢ (ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʘ 
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ʰʠʬʨʦʚʘʥʠʷ). ʇʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘʮʠʷ, ʮʠʨʢʫʣʠʨʫʶʱʘʷ ʚ Internet, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʞʝʩʪʚʦ ʧʘʢʝʪʦʚ ʧʨʦʪʦʢʦʣʘ IP, VPN-ʘʛʝʥʪʳ ʨʘʙʦʪʘʶʪ ʠʤʝʥʥʦ ʩ ʥʠʤʠ. 

ʇʝʨʝʜ ʦʪʧʨʘʚʢʦʡ IP-ʧʘʢʝʪʘ VPN-ʘʛʝʥʪ ʜʝʡʩʪʚʫʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

¶ ʀʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʠʤ ʘʣʛʦʨʠʪʤʦʚ ʰʠʬʨʦʚʘʥʠʷ ʠ ʕʎʇ ʧʦ IP-

ʘʜʨʝʩʫ ʧʦʣʫʯʘʪʝʣʷ ʚʳʙʠʨʘʝʪ ʥʫʞʥʳʡ ʜʣʷ ʟʘʱʠʪʳ ʜʘʥʥʦʛʦ ʧʘʢʝʪʘ, ʘ ʪʘʢʞʝ ʢʣʶʯʠ. ɽʩʣʠ ʞʝ ʚ 

ʝʛʦ ʥʘʩʪʨʦʡʢʘʭ ʪʘʢʦʛʦ ʧʦʣʫʯʘʪʝʣʷ ʥʝʪ, ʪʦ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʦʪʧʨʘʚʣʷʝʪʩʷ. ɻʝʥʝʨʠʨʫʝʪ ʠ 

ʜʦʙʘʚʣʷʝʪ ʚ ʧʘʢʝʪ ʕʎʇ ʦʪʧʨʘʚʠʪʝʣʷ ʠʣʠ ʠʤʠʪʦʚʩʪʘʚʢʫ. 

¶ ʐʠʬʨʫʝʪ ʧʘʢʝʪ (ʮʝʣʠʢʦʤ, ʚʢʣʶʯʘʷ ʟʘʛʦʣʦʚʦʢ). 

¶ ʇʨʦʚʦʜʠʪ ʠʥʢʘʧʩʫʣʷʮʠʶ, ʪ.ʝ. ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʡ ʟʘʛʦʣʦʚʦʢ, ʛʜʝ ʫʢʘʟʳʚʘʝʪʩʷ 

ʘʜʨʝʩ ʚʦʚʩʝ ʥʝ ʧʦʣʫʯʘʪʝʣʷ, ʘ ʝʛʦ VPN-ʘʛʝʥʪʘ. ʕʪʘ ʧʦʣʝʟʥʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʤʝʥ ʤʝʞʜʫ ʜʚʫʤʷ ʩʝʪʷʤʠ ʢʘʢ ʦʙʤʝʥ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʥʘ 

ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ VPN-ʘʛʝʥʪʳ. ɺʩʷʢʘʷ ʧʦʣʝʟʥʘʷ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʠʥʬʦʨʤʘʮʠʷ, 

ʥʘʧʨʠʤʝʨ, ʚʥʫʪʨʝʥʥʠʝ IP-ʘʜʨʝʩʘ, ʝʤʫ ʫʞʝ ʥʝʜʦʩʪʫʧʥʘ. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ IP-ʧʘʢʝʪʘ ʚʳʧʦʣʥʷʶʪʩʷ ʦʙʨʘʪʥʳʝ ʜʝʡʩʪʚʠʷ. 

¶ ɿʘʛʦʣʦʚʦʢ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ VPN-ʘʛʝʥʪʝ ʦʪʧʨʘʚʠʪʝʣʷ. ɽʩʣʠ ʪʘʢʦʚʦʡ ʥʝ 

ʚʭʦʜʠʪ ʚ ʩʧʠʩʦʢ ʨʘʟʨʝʰʝʥʥʳʭ ʚ ʥʘʩʪʨʦʡʢʘʭ, ʪʦ ʠʥʬʦʨʤʘʮʠʷ ʧʨʦʩʪʦ ʦʪʙʨʘʩʳʚʘʝʪʩʷ. ʊʦ ʞʝ 

ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʨʠʝʤʝ ʧʘʢʝʪʘ ʩ ʥʘʤʝʨʝʥʥʦ ʠʣʠ ʩʣʫʯʘʡʥʦ ʧʦʚʨʝʞʜʝʥʥʳʤ ʟʘʛʦʣʦʚʢʦʤ. 

¶ ʉʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚʳʙʠʨʘʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʕʎʇ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʢʣʶʯʠ. 

¶ ʇʘʢʝʪ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ, ʟʘʪʝʤ ʧʨʦʚʝʨʷʝʪʩʷ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʴ. ɽʩʣʠ ʕʎʇ 

ʥʝʚʝʨʥʘ, ʪʦ ʦʥ ʦʪʙʨʘʩʳʚʘʝʪʩʷ. 

¶ ʇʘʢʝʪ ʚ ʝʛʦ ʠʩʭʦʜʥʦʤ ʚʠʜʝ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʝʤʫ ʘʜʨʝʩʘʪʫ ʧʦ ʚʥʫʪʨʝʥʥʝʡ 

ʩʝʪʠ. 

ɺʩʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʉʣʦʞʥʦʡ ʚ ʪʝʭʥʦʣʦʛʠʠ VPN ʷʚʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʥʘʩʪʨʦʡʢʘ VPN-ʘʛʝʥʪʦʚ. 

VPN-ʘʛʝʥʪ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʘʱʠʱʘʝʤʦʤ ʇʂ, ʯʪʦ ʧʦʣʝʟʥʦ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʜʢʣʶʯʘʶʱʠʭʩʷ ʢ Internet ʠʟ ʨʘʟʥʳʭ ʤʝʩʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥ 

ʦʙʝʟʦʧʘʩʠʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʪʦʣʴʢʦ ʪʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ. 

ɺʦʟʤʦʞʥʦ ʩʦʚʤʝʱʝʥʠʝ VPN-ʘʛʝʥʪʘ ʩ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʝʛʦ ʥʘʟʳʚʘʶʪ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤ) IP-ʧʘʢʝʪʦʚ. ɺʝʜʫʱʠʝ ʤʠʨʦʚʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʚʳʧʫʩʢʘʶʪ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ VPN, ʥʘʧʨʠʤʝʨ Express VPN ʦʪ Intel, 

ʢʦʪʦʨʳʡ ʰʠʬʨʫʝʪ ʚʩʝ ʧʨʦʭʦʜʷʱʠʝ ʧʘʢʝʪʳ ʧʦ ʘʣʛʦʨʠʪʤʫ Triple DES. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʧʠʩʘʥʠʷ, VPN-ʘʛʝʥʪʳ ʩʦʟʜʘʶʪ ʢʘʥʘʣʳ ʤʝʞʜʫ ʟʘʱʠʱʘʝʤʳʤʠ ʩʝʪʷʤʠ, 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʪʫʥʥʝʣʷʤʠ. ʆʥʠ çʧʨʦʨʳʪʳè ʦʪ ʦʜʥʦʡ ʩʝʪʠ ʢ ʜʨʫʛʦʡ; 

ʮʠʨʢʫʣʠʨʫʶʱʘʷ ʚʥʫʪʨʠ ʠʥʬʦʨʤʘʮʠʷ ʩʧʨʷʪʘʥʘ ʦʪ ʯʫʞʠʭ ʛʣʘʟ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʧʘʢʝʪʳ ʬʠʣʴʪʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʨʦʡʢʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʩʝ ʜʝʡʩʪʚʠʷ VPN-ʘʛʝʥʪʦʚ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʜʚʫʤ ʤʝʭʘʥʠʟʤʘʤ: ʩʦʟʜʘʥʠʶ ʪʫʥʥʝʣʝʡ ʠ 

ʬʠʣʴʪʨʘʮʠʠ ʧʨʦʭʦʜʷʱʠʭ ʧʘʢʝʪʦʚ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʘʚʠʣ ʩʦʟʜʘʥʠʷ ʪʫʥʥʝʣʝʡ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ çʧʦʣʠʪʠʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè, ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ VPN-ʘʛʝʥʪʦʚ. IP-ʧʘʢʝʪʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʪʦʪ ʠʣʠ 

ʠʥʦʡ ʪʫʥʥʝʣʴ ʠʣʠ ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ ʧʨʦʚʝʨʝʥʳ: 

¶ IP-ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ (ʜʣʷ ʠʩʭʦʜʷʱʝʛʦ ʧʘʢʝʪʘ ð ʘʜʨʝʩ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

ʟʘʱʠʱʘʝʤʦʡ ʩʝʪʠ); 

¶ IP-ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ; 

¶ ʧʨʦʪʦʢʦʣ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʜʘʥʥʳʡ ʧʘʢʝʪ 

(ʥʘʧʨʠʤʝʨ, TCP ʠʣʠ UDP); 

¶ ʥʦʤʝʨ ʧʦʨʪʘ, ʩ ʢʦʪʦʨʦʛʦ ʠʣʠ ʥʘ ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ (ʥʘʧʨʠʤʝʨ, 

1080). 

ʋʨʦʚʥʠ ʟʘʱʠʱʝʥʥʳʭ ʢʘʥʘʣʦʚ. 
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ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʪʘʥʜʘʨʪʦʚ ʟʘʱʠʱʝʥʥʦʛʦ ʢʘʥʘʣʘ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ OSI, ʥʘ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʶʪ ʧʨʦʪʦʢʦʣʳ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ.  

 

ʇʨʠʢʣʘʜʥʦʡ
ʇʨʝʜʩʪʘʚʠʪʝʣɹʩʢʠʡ

ʉʝʘʥʩʦʚrʡ

ʊʨʘʥʩʧʦʨʪʥrʡ

ʉʝʪʝʚʦʡ

ʂʘʥʘʣɹʥrʡ

ʌʠʟʠʯʝʩʢʠʡ

ʊʨʘʥʩʧʦʨʪʥrʡ (TCP/

UDP)

ʉʝʪʝʚʦʡ (IP)

ʂʘʥʘʣɹʥrʡ (Data link)

ʇʨʠʢʣʘʜʥʦʡ 

(Application)

S/MIME/PGP/SHTTP

SSL/TLS/SOCKS

IPSec/SKIP

PPTP/L2F/L2TP

SSL/TLS/SOCKS

S/MIME/PGP/SHTTP 

IPSec (IKE)

PKI

IPSec (AH, ESP)

PPTP/L2F/L2TP

PAP/CHAP/MS-CHAP

ʘ)

ʙ)
 

ʈʠʩ. 2.3. ʋʨʦʚʥʠ ʟʘʱʠʱʝʥʥʳʭ ʢʘʥʘʣʦʚ 

 

ʏʝʤ ʥʠʞʝ ʧʦ ʩʪʝʢʫ ʨʘʩʧʦʣʦʞʝʥʳ ʩʨʝʜʩʪʚʘ ʟʘʱʠʱʝʥʥʦʛʦ ʢʘʥʘʣʘ, ʪʝʤ ʧʨʦʱʝ ʠʭ ʩʜʝʣʘʪʴ 

ʧʨʦʟʨʘʯʥʳʤʠ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʦʚ. ʍʦʪʷ ʧʨʦʪʦʢʦʣʳ ʟʘʱʠʪʳ ʜʘʥʥʳʭ 

ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʦʚ, ʦʙʳʯʥʦ ʢ ʩʨʝʜʩʪʚʘʤ VPN 

ʦʪʥʦʩʷʪ ʪʦʣʴʢʦ ʪʝ ʧʨʦʪʦʢʦʣʳ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʳ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʝʪʝʚʳʭ 

ʩʣʫʞʙ. ʇʦʵʪʦʤʫ ʢ ʩʨʝʜʩʪʚʘʤ VPN, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʥʦʩʷʪ ʧʨʦʪʦʢʦʣʳ ʪʨʝʭ ʫʨʦʚʥʝʡ: ʢʘʥʘʣʴʥʦʛʦ, 

ʩʝʪʝʚʦʛʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ, ʠ ʵʪʠ ʫʨʦʚʥʠ ʥʘʟʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ VPN-ʫʨʦʚʥʷʤʠ. ʊʘʢʠʝ ʞʝ 

ʩʨʝʜʩʪʚʘ, ʢʘʢ ʧʨʦʪʦʢʦʣʳ SSL, TLS ʠʣʠ SOCKS, ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʥʝ ʦʙʣʘʜʘʶʪ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʥʝ ʦʪʥʦʩʷʪ ʠʭ (ʠ ʜʨʫʛʠʝ ʥʝʧʨʦʟʨʘʯʥʳʝ ʧʨʦʪʦʢʦʣʳ) ʢ ʩʨʝʜʩʪʚʘʤ VPN. 

ʂ ʧʨʦʪʦʢʦʣʘʤ ʧʦʩʪʨʦʝʥʠʷ VPN ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʪʥʦʩʷʪʩʷ: 

¶ ʧʨʦʪʦʢʦʣ ʈʈʊʈ (Point-to-Point Tunneling Protocol), ʨʘʟʨʘʙʦʪʘʥʥʳʡ Microsoft 

ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʷʤʠ Ascend Communications, 3Com/Primary Access, Ecl-Telematics ʠ US 

Robotics, 

¶ ʧʨʦʪʦʢʦʣ L2F (Layer-2 Forwarding) ʢʦʤʧʘʥʠʠ Cisco Systems, 

¶ ʧʨʦʪʦʢʦʣ L2TP (Layer-2 Tunneling Protocol), ʦʙʲʝʜʠʥʠʚʰʠʡ ʦʙʘ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʧʨʦʪʦʢʦʣʘ. 

ʆʜʥʘʢʦ ʵʪʠ ʧʨʦʪʦʢʦʣʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ IPSec, ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

(ʥʘʧʨʠʤʝʨ, ʈʈʊʈ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜ ʰʠʬʨʦʚʘʥʠʷ). 

ʇʨʦʪʦʢʦʣʳ ʈʈʊʈ, L2F ʠ L2TP ʦʙʲʝʜʠʥʷʝʪ ʪʦ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʪʦʢʦʣʳ 

ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʝ ʠʥʢʘʧʩʫʣʠʨʫʶʪ ʢʘʜʨʳ ʢʘʥʘʣʴʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʚ 

ʧʨʦʪʦʢʦʣ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ. ʉ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʥʝʛʦ ʜʘʥʥʳʝ ʟʘʪʝʤ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʩʦʩʪʘʚʥʦʡ 

ʩʝʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʧʨʦʪʦʢʦʣʳ ʙʣʠʟʢʠ ʪʘʢʞʝ ʠ ʪʝʤ, ʯʪʦ ʠʭ ʛʣʘʚʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ð 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʟʘʱʠʱʝʥʥʦʛʦ ʤʥʦʛʦʧʨʦʪʦʢʦʣʴʥʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʂʉ ʯʝʨʝʟ 

ʧʫʙʣʠʯʥʫʶ ʩʝʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʯʝʨʝʟ Internet. ʊʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʝ ʢʣʠʝʥʪʩʢʦʝ ʇʆ 

ʠʩʧʦʣʴʟʫʝʪ ʩʝʛʦʜʥʷ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʈʈʈ, ʪʦ 
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ʠ ʧʨʦʪʦʢʦʣʳ ʈʈʊʈ, L2F ʠ L2TP ʦʩʥʦʚʘʥʳ ʥʘ ʠʥʢʘʧʩʫʣʷʮʠʠ ʢʘʜʨʦʚ ʈʈʈ ʚ ʧʘʢʝʪʳ ʩʝʪʝʚʦʛʦ 

ʫʨʦʚʥʷ. ɺ ʪʘʢʦʤ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ IP, ʥʦ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʠ ʜʨʫʛʠʭ 

ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʪʘʢʠʭ ʢʘʢ IPX ʠʣʠ DECnet. 

ʍʦʪʷ ʚʩʝ ʪʨʠ ʧʨʦʪʦʢʦʣʘ ʯʘʩʪʦ ʦʪʥʦʩʷʪ ʢ ʧʨʦʪʦʢʦʣʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʱʠʱʝʥʥʦʛʦ ʢʘʥʘʣʘ, 

ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʈʈʊʈ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʢʘʢ 

ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ, ʪʘʢ ʠ ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ. ʇʨʦʪʦʢʦʣʳ L2F ʠ L2TP ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʧʨʦʪʦʢʦ-

ʣʘʤʠ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ, ʘ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʜʘʥʥʳʭ (ʰʠʬʨʦʚʘʥʠʝ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, 

ʮʝʣʦʩʪʥʦʩʪʴ) ʚ ʥʠʭ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʟʘʱʠʪʘ 

ʪʫʥʥʝʣʠʨʫʝʤʳʭ ʜʘʥʥʳʭ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʦʛʦ ʪʨʝʪʴʝʛʦ ʧʨʦʪʦʢʦʣʘ, 

ʥʘʧʨʠʤʝʨ, IPSec. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ VPN ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʇʆ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʜʦʩʪʠʛʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʥʝʢʦʪʦʨʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʊʘʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʚʳʩʪʫʧʘʝʪ 

ʧʨʦʪʦʢʦʣ Internet Protocol Security (IPSec). ʆʥ ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ VPN ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʪʫʥʥʝʣʷ, ʤʝʪʦʜʳ ʰʠʬʨʦʚʘʥʠʷ ʚ 

ʢʦʥʝʯʥʳʭ ʪʦʯʢʘʭ ʪʫʥʥʝʣʷ ʠ ʤʝʭʘʥʠʟʤʳ ʦʙʤʝʥʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ ʰʠʬʨʦʚʘʥʠʷ ʤʝʞʜʫ 

ʵʪʠʤʠ ʪʦʯʢʘʤʠ. ʇʨʘʚʜʘ, ʵʪʦʪ ʧʨʦʪʦʢʦʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ IP-ʧʨʦʪʦʢʦʣ. 

IPSec ï ʵʪʦ ʩʠʩʪʝʤʘ ʦʪʢʨʳʪʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʥʘ ʩʝʛʦʜʥʷ ʯʝʪʢʦ ʦʯʝʨʯʝʥʥʦʝ 

ʷʜʨʦ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʜʦʧʦʣʥʷʪʴ ʝʝ ʥʦʚʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ, 

ʘʣʛʦʨʠʪʤʘʤʠ ʠ ʬʫʥʢʮʠʷʤʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʝ ʦʪʢʨʳʪʦʝ ʧʦʩʪʨʦʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚʩʝ 

ʥʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʨʠʧʪʦʛʨʘʬʠʠ. ʆʩʝʥʴʶ 1998 ʛ. ʙʳʣʠ ʧʨʠʥʷʪʳ ʧʝʨʝʩʤʦʪʨʝʥʥʳʝ 

ʩʧʝʮʠʬʠʢʘʮʠʠ RFC ʥʘ ʚʩʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ IPSec, ʘ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʠʩʘʥʘ ʚ ʩʪʘʥʜʘʨʪʝ RFC 2401 çSecurity Architecture for the Internet Protocolè. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤʠ ʚʝʨʩʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ IPSec, ʧʨʠʥʷʪʳʭ ʚ 1996 ʛ., ʧʝʨʝʩʤʦʪʨʝʥʥʳʝ ʚ 1998 

ʛ. ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʪʘʣʠ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝʥʠʝ IKE (Internet Key 

Exchange, ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʢʣʶʯʘʤʠ Internet) ʩʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʢʣʶʯʘʤʠ, ʦʪʣʠʯʘʚʰʫʶ ʧʝʨʚʫʶ ʚʝʨʩʠʶ ʩʪʘʥʜʘʨʪʦʚ IPSec. 

IPSec ʨʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʱʠʱʝʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ: 

¶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʢʦʤʧʴʶʪʝʨʦʚ ʧʨʠ ʠʥʠʮʠʘʮʠʠ ʟʘʱʠʱʝʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ; 

¶ ʰʠʬʨʦʚʘʥʠʝ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʤʝʞʜʫ ʢʦʥʝʯʥʳʤʠ 

ʪʦʯʢʘʤʠ ʩʦʝʜʠʥʝʥʠʷ; 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʥʘʙʞʝʥʠʝ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ ʩʝʢʨʝʪʥʳʤʠ ʢʣʶʯʘʤʠ, 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʩʠʩʪʝʤʘ IPSec ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʪʦʢʦʣʳ ʪʨʝʭ ʪʠʧʦʚ: 

1. ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʢʣʶʯʘʤʠ Internet IKE (Internet Key Exchange), 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʫʩʪʘʥʦʚʢʠ ʩʦʝʜʠʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʧʦʩʦʙ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʟʘʱʠʱʝʥʥʦʛʦ ʢʘʥʘʣʘ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʜʫʨʳ ʦʙʤʝʥʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʢʨʝʪʥʳʤʠ 

ʢʣʶʯʘʤʠ ʚ ʨʘʤʢʘʭ ʟʘʱʠʱʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʤʝʪʦʜʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʜʨ.; 

2. ʧʨʦʪʦʢʦʣ ɸʅ (Authentication Header), ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʘʢʝʪʘʭ, ʘ ʪʘʢʞʝ ʦʧʮʠʦʥʘʣʴʥʦ ð ʟʘʱʠʪʫ 

ʦʪ ʣʦʞʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʘʢʝʪʦʚ (ʚ ʟʘʛʦʣʦʚʢʝ ɸʅ ʜʘʥʥʳʝ ʧʘʢʝʪʘ ʥʝ ʰʠʬʨʫʶʪʩʷ); 

3. ʧʨʦʪʦʢʦʣ ESP (Encapsulation Security Payload), ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʰʠʬʨʦʚʘʥʠʝ, 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ, ʠ ʦʧʮʠʦʥʘʣʴʥʦ ð ʟʘʱʠʪʫ ʦʪ ʣʦʞʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʘʢʝʪʦʚ (ʜʘʥʥʳʝ ʠ ʟʘʛʦʣʦʚʦʢ ʰʠʬʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʧʨʦʪʦʢʦʣʦʤ). 

ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ IPSec ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʣʶʙʦʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʘʣʛʦʨʠʪʤ 

ʰʠʬʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʝʢʨʝʪʥʳʝ ʢʣʶʯʠ. ʇʨʦʚʝʨʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ 

ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʝʥʠʷ ʭʵʰ-ʢʦʜʘ ʜʘʥʥʳʭ. 
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ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʧʨʦʪʦʢʦʣʦʤ ʟʘʱʠʱʝʥʥʦʛʦ ʢʘʥʘʣʘ, ʨʘʙʦʪʘʶʱʠʤ ʥʘ ʩʝʘʥʩʦʚʦʤ 

ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI, ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣ Secure Socket Layer (SSL), ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ 

Netscape Communications. ɺ ʷʥʚʘʨʝ 1999 ʛ. ʥʘ ʩʤʝʥʫ ʚʝʨʩʠʠ SSL 3.0 ʧʨʠʰʝʣ ʧʨʦʪʦʢʦʣ 

Transport Layer Security (TLS), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ Internet. TLS ʙʘʟʠʨʫʝʪʩʷ ʥʘ SSL, 

ʠ ʨʘʟʣʠʯʠ̫ ʤʝʞʜʫ SSL 3.0 ʠ TLS 1.0 ʥʝ ʩʣʠʰʢʦʤ ʩʫʱʝʩʪʚʝʥʥʳ (ʭʦʪʷ ʠ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʵʪʠ ʧʨʦʪʦʢʦʣʳ ʥʝ ʙʳʣʠ ʩʦʚʤʝʩʪʠʤʳʤʠ). ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʪʦʢʦʣʘ SSL, ʦʧʠʩʘʥʥʳʝ 

ʥʠʞʝ, ʧʨʠʤʝʥʠʤʳ ʠ ʢ TLS. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ SSL ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʥʝʟʘʚʠʩʠʤ ʦʪ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. 

ʇʨʦʪʦʢʦʣʳ ʧʨʠʣʦʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ HTTP, FTP, TELNET ʠ ʪ.ʜ., ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʦʚʝʨʭ 

ʧʨʦʪʦʢʦʣʘ SSL ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʟʨʘʯʥʦ. ʇʨʦʪʦʢʦʣ SSL ʤʦʞʝʪ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʘʣʛʦʨʠʪʤ 

ʰʠʬʨʦʚʘʥʠʷ ʠ ʩʝʘʥʩʦʚʳʡ ʢʣʶʯ, ʘ ʪʘʢʞʝ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʝʨʚʝʨ ʜʦ ʪʦʛʦ, ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ 

ʧʨʠʤʝʪ ʠʣʠ ʧʝʨʝʜʘʩʪ ʧʝʨʚʳʡ ʙʘʡʪ ʜʘʥʥʳʭ. ɺʩʝ ʧʨʦʪʦʢʦʣʴʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ 

ʟʘʰʠʬʨʦʚʘʥʥʳʤʠ ʩ ʛʘʨʘʥʪʠʝʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʪʦʢʦʣ SSL ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʱʠʱʝʥʥʦʛʦ 

ʢʘʥʘʣʘ ʤʝʞʜʫ ʣʶʙʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣʦʤ HTTP 

(ʨʝʞʠʤ HTTPS). 

ʎʝʣʴʶ ʧʨʦʪʦʢʦʣʘ TLS (Transport Layer Security) ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʠ ʩʚʷʟʠ ʜʚʫʭ ʧʨʠʣʦʞʝʥʠʡ. 

TLS ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʧʨʦʪʦʢʦʣʦʚ: 

¶ TLS Handshake Protocol (ʧʨʦʪʦʢʦʣ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ, ʠʣʠ ʧʨʦʪʦʢʦʣ 

ʜʠʘʣʦʛʘ) ð ʚʳʧʦʣʥʷʝʪ ʜʚʫʩʪʦʨʦʥʥʶʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʠ ʦʙʤʝʥ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ; 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʱʠʱʝʥʥʦʡ ʩʝʩʩʠʠ; 

¶ TLS Record Protocol (ʧʨʦʪʦʢʦʣ ʟʘʧʠʩʠ) ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʬʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ 

ʮʝʣʦʩʪʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. 

ʅʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ, ʨʘʙʦʪʘʶʱʝʤ ʧʦʚʝʨʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ (ʥʘʧʨʠʤʝʨ, TCP), 

ʨʘʟʤʝʱʘʝʪʩʷ ʧʨʦʪʦʢʦʣ ʟʘʧʠʩʝʡ TLS. ʕʪʦʪ ʧʨʦʪʦʢʦʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚʘ. 

ʉʦʝʜʠʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ. ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʠʤʤʝʪʨʠʯʥʘʷ ʢʨʠʧʪʦʛʨʘʬʠʷ (ʥʘʧʨʠʤʝʨ, DES, RC4 ʠ ʪ.ʜ.). ʂʣʶʯʠ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ 

ʛʝʥʝʨʠʨʫʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʩʝʢʨʝʪʥʦʤ ʢʦʜʝ, ʧʦʣʫ-

ʯʘʝʤʦʤ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʦʛʦ ʧʨʦʪʦʢʦʣʘ (ʪʘʢʦʛʦ, ʢʘʢ ʧʨʦʪʦʢʦʣ ʜʠʘʣʦʛʘ TLS). ʇʨʦʪʦʢʦʣ ʟʘʧʠʩʝʡ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʙʝʟ ʰʠʬʨʦʚʘʥʠʷ. 

ʉʦʝʜʠʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ. ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʨʦʚʝʨʢʫ ʮʝʣʦʩʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʝʥʠʷ MAC. ɼʣʷ ʨʘʩʯʝʪʘ MAC ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʵʰ-

ʬʫʥʢʮʠʠ (ʥʘʧʨʠʤʝʨ, SHA, MD5 ʠ ʪ.ʜ.). ʇʨʦʪʦʢʦʣ ʟʘʧʠʩʝʡ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʠ ʙʝʟ MAC, ʥʦ ʚ 

ʵʪʦʤ ʨʝʞʠʤʝ ʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʨʫʛʦʡ ʧʨʦʪʦʢʦʣ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʪʦʢʦʣ 

ʟʘʧʠʩʝʡ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʠ ʚʳʷʩʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʦʪʦʢʦʣ SOCKS ʨʘʟʨʘʙʦʪʘʥ ʚ 1990 ʛ. ɼʵʚʠʜʦʤ ʂʦʙʣʘʩʦʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʥʘ ʩʝʘʥʩʦʚʦʤ 

ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI. ʀʟʥʘʯʘʣʴʥʦ ʜʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʥʘ-

ʧʨʘʚʣʝʥʠʷ ʟʘʧʨʦʩʦʚ ʢ ʩʝʨʚʝʨʘʤ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʚʨʘʪʘ ʵʪʠʤ 

ʧʨʠʣʦʞʝʥʠʷʤ ʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ. ʆʜʥʘʢʦ ʜʘʞʝ ʣʠʰʴ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʟʘʧʨʦʩʦʚ ʠ ʦʪʚʝʪʦʚ 

ʤʝʞʜʫ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʫʞʝ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʪʨʘʥʩʣʷʮʠʠ 

ʩʝʪʝʚʳʭ IP-ʘʜʨʝʩʦʚ (Network Address Translation ð NAT). ʇʨʠ ʟʘʤʝʥʝ ʜʣʷ ʠʩʭʦʜʷʱʠʭ ʧʘʢʝʪʦʚ 

ʚʥʫʪʨʝʥʥʠʭ IP-ʘʜʨʝʩʦʚ ʦʪʧʨʘʚʠʪʝʣʝʡ ʦʜʥʠʤ IP-ʘʜʨʝʩʦʤ ʰʣʶʟʘ ʪʦʧʦʣʦʛʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ 

ʩʢʨʳʪʘ ʦʪ ʚʥʝʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʅʉɼ. ʊʨʘʥʩʣʷʮʠʷ ʩʝʪʝʚʳʭ ʘʜʨʝʩʦʚ, ʧʦʤʠʤʦ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʝʪʠ ʟʘ 

ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʜʝʨʞʢʠ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʘʜʨʝʩʘʮʠʠ, ʥʝ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʩ ʘʜʨʝʩʘʮʠʝʡ 

ʚʦ ʚʥʝʰʥʝʡ ʩʝʪʠ. 



 

185 

 

 

VPN ʠ ʄʕ ʙʣʘʛʦʜʘʨʷ ʧʨʦʪʦʢʦʣʫ SOCKS ʤʦʛʫʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʝʪʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, SOCKS ʧʦʟʚʦʣʷʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʦʩʥʦʚʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʦʚ ʢʘʥʘʣʴʥʦʛʦ ʠ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʳʝ 

ʚʠʨʪʫʘʣʴʥʳʝ ʢʘʥʘʣʳ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʧʘʨʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʪʦʨʦʥ, ʪʦ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʘ SOCKS ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʟʘʱʠʱʝʥʥʳʝ ʪʫʥʥʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʩʝʘʥʩʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

 

ɺʠʜʳ ʨʝʰʝʥʠʡ 

ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʩʦʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʠʜʝʦʩʚʷʟʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ - ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʘʧʧʘʨʘʪʥʳʝ. ʀ ʫ ʪʝʭ ʠ ʫ ʜʨʫʛʠʭ 

ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʚʠʜʝʦʩʚʷʟʠ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ 

ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʚʠʜʝʦʩʚʷʟʠ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʪʨʝʙʫʶʪ ʜʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʥʝʤʫ ʚʝʙʢʘʤʝʨʦʡ ʠ ʛʘʨʥʠʪʫʨʦʡ. ʕʪʠ 

ʧʨʦʛʨʘʤʤʳ ʙʳʚʘʶʪ ʙʝʩʧʣʘʪʥʳʝ (Skype ʠ ʜʨ.) ʠ ʧʣʘʪʥʳʝ. ʀʭ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ: 

¶ ʤʠʥʠʤʘʣʴʥʳʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ (ʢʘʤʝʨʘ+ʛʘʨʥʠʪʫʨʘ); 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

(ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʝ ʚʩʝ ʧʨʦʛʨʘʤʤʳ); 

¶ ʥʠʟʢʘʷ ʮʝʥʘ (ʠʣʠ ʙʝʩʧʣʘʪʥʦʩʪʴ). 

ʆʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʚʠʜʝʦʩʚʷʟʠ: 

¶ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ (ʥʠʟʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠ ʥʠʟʢʘʷ ʯʘʩʪʦʪʘ 

ʢʘʜʨʦʚ); 

¶ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʞʠʤ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ; 

¶ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʟʘʛʨʫʟʢʘ ʇʂ, ʜʝʣʘʶʱʘʷ ʥʝ ʢʦʤʬʦʨʪʥʦʡ ʧʘʨʘʣʣʝʣʴʥʫʶ ʨʘʙʦʪʫ ʟʘ 

ʇʂ. 

 

ɸʧʧʘʨʘʪʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʚʠʜʝʦʩʚʷʟʠ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ 

ɸʧʧʘʨʘʪʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʱʝʥʠʷ ʧʦ ʚʠʜʝʦʩʚʷʟʠ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʩʪʦʷʪ ʟʘʤʝʪʥʦ 

ʜʦʨʦʞʝ ʧʨʦʛʨʘʤʤʥʳʭ, ʟʘʪʦ ʦʥʠ ʣʠʰʝʥʳ ʚʩʝʭ ʠʭ ʥʝʜʦʩʪʘʪʢʦʚ. ɸʧʧʘʨʘʪʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ 

ʚʠʜʝʦʩʚʷʟʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʝʣʝʚʠʟʠʦʥʥʦʝ (ʚʢʣʶʯʘʷ HD) ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʦʜʢʣʶʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʠʜʝʦʩʠʛʥʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʠʤʝʶʪ ʤʘʩʩʫ ʜʨʫʛʠʭ ʜʦʩʪʦʠʥʩʪʚ, ʨʝʯʴ ʦ ʢʦʪʦʨʳʭ ʧʦʡʜʝʪ ʥʠʞʝ. 

ʈʳʥʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʚʠʜʝʦʩʚʷʟʠ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʠʤʝʶʪ 

ʨʘʟʥʫʶ ʘʫʜʠʪʦʨʠʶ. ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʝʰʝʚʳ, ʥʦ ʦʥʠ ʞʝʩʪʢʦ ʧʨʠʚʷʟʘʥʳ ʢ ʇʂ ʠ 

ʩʝʨʴʝʟʥʦ ʦʪʩʪʘʶʪ ʧʦ ʤʘʩʩʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦ ʢʘʯʝʩʪʚʫ. ʇʨʦʛʨʘʤʤʥʳʝ 

ʨʝʰʝʥʠʷ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʥʩʪʘʣʣʷʮʠʡ ʚ ʧʝʨʝʛʦʚʦʨʥʳʭ ʢʦʤʥʘʪʘʭ ʠ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʘʭ, 

ʦʥʠ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʚʝʜʝʥʠʝ ʚʠʜʝʦʢʘʤʝʨʳ ʥʘ ʛʦʣʦʩ, ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʜʢʣʶʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʘʤʝʨʳ ʠ ʚʳʚʦʜʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʠʩʧʣʝʝʚ; ʦʥʠ 

ʪʘʢʞʝ ʧʣʦʭʦ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʩ ʩʠʩʪʝʤʘʤʠ ʦʟʚʫʯʠʚʘʥʠʷ (ʵʭʦ ʠ ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ, ɸʈʋ) ʠ 

ʫʧʨʘʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, Crestron) ʢʦʥʬʝʨʝʥʮ-ʟʘʣʦʚ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʥʝ ʧʦʩʪʘʚʠʰʴ ʨʫʢʦʚʦʜʠʪʝʣʶ ʚʳʩʰʝʛʦ ʟʚʝʥʘ, 

ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʚʠʜʝʦʩʚʷʟʴ - ʵʪʦ ʧʨʦʩʪʦ ʥʝ ʩʦʣʠʜʥʦ. ɺ-ʪʨʝʪʴʠʭ, ʣʶʙʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʨʝʰʝʥʠʝ ʧʨʠʚʷʟʘʥʦ ʢ ʇʂ ʠ ʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʠʜʝʦʩʚʷʟʠ. 

ʈʳʥʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʠʤʝʶʪ 

ʨʘʟʥʫʶ ʘʫʜʠʪʦʨʠʶ. ʇʝʨʚʳʝ ʛʦʜʷʪʩʷ ʧʦʢʘ ʣʠʰʴ ʜʣʷ ʧʝʨʚʠʯʥʦʡ, ʪʝʩʪʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʥʫʪʨʠ 

ʢʦʤʧʘʥʠʠ. 
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʧʧʘʨʘʪʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʚʠʜʝʦʩʚʷʟʠ ʫʞʝ ʩʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ 

ʘʜʝʢʚʘʪʥʫʶ ʟʘʤʝʥʫ ʙʠʟʥʝʩ ʢʦʤʘʥʜʠʨʦʚʢʘʤ, ʩʦʚʝʱʘʥʠʷʤ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʳʩʰʝʛʦ ʟʚʝʥʘ, 

ʚʳʝʟʜʥʳʤ ʩʝʤʠʥʘʨʘʤ, ʪʨʝʥʠʥʛʘʤ ʠ ʤʥʦʛʦʤʫ ʜʨʫʛʦʤʫ. 

 

ɻʨʫʧʧʦʚʘʷ ʚʠʜʝʦʩʚʷʟʴ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʧʧʦʚʳʭ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʪʦʨʦʥ 

(ʛʨʫʧʧ), ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʥʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪ - ʛʨʫʧʧʦʚʳʝ 

ʩʠʩʪʝʤʳ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ. 

ʉʠʩʪʝʤʳ ʛʨʫʧʧʦʚʦʡ ʚʠʜʝʦʩʚʷʟʠ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, 

ʥʘʧʨʠʤʝʨ, ʚ ʧʝʨʝʛʦʚʦʨʥʳʭ ʢʦʤʥʘʪʘʭ ʠʣʠ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʘʭ. ʀʭ ʥʝʧʨʝʤʝʥʥʳʡ ʘʪʨʠʙʫʪ ð 

ʙʦʣʴʰʦʡ ʧʣʘʟʤʝʥʥʳʡ/ɾʂ ʪʝʣʝʚʠʟʦʨ ʠʣʠ ʧʨʦʝʢʪʦʨ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʛʨʫʧʧʦʚʳʭ ʩʠʩʪʝʤ ɺʂʉ ð ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʫʶ ʚʠʜʝʦʩʚʷʟʴ ʠʣʠ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ ʛʨʫʧʧʳ ʣʶʜʝʡ ʩ ʫʜʘʣʝʥʥʳʤʠ ʩʦʙʝʩʝʜʥʠʢʘʤʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʪʘʢʦʡ 

ʩʠʩʪʝʤʝ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʜʚʝ ʟʘʜʘʯʠ. ʇʝʨʚʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʠʜʝʦʩʲʝʤʢʝ ʦʜʥʠʭ ʫʯʘʩʪʥʠʢʦʚ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠ ʧʝʨʝʜʘʯʝ ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ (ʚʤʝʩʪʝ ʩʦ ʟʚʫʢʦʤ ʦʪ ʤʠʢʨʦʬʦʥʘ) ʜʨʫʛʠʤ. 

ɺʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʦʪʦʙʨʘʞʝʥʠʠ ʢʘʨʪʠʥʢʠ ʥʘ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʊɺ (ʤʦʥʠʪʦʨʘʭ) ʠ ʚʳʚʦʜʝ 

ʟʚʫʢʘ ʥʘ ʜʠʥʘʤʠʢʠ ʪʝʣʝʚʠʟʦʨʘ ʠʣʠ ʘʢʫʩʪʠʯʝʩʢʠʝ ʢʦʣʦʥʢʠ (ʯʝʨʝʟ ʟʚʫʢʦʫʩʠʣʠʚʘʶʱʫʶ 

ʘʧʧʘʨʘʪʫʨʫ). ʏʪʦʙʳ ʚʩʝ ʵʪʦ ʦʙʝʩʧʝʯʠʪʴ ʛʨʫʧʧʦʚʳʝ ʩʠʩʪʝʤʳ ɺʂʉ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʙʦʣʴʰʦʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʛʦʣʦʩʦʚʦʡ ʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ HD ʢʘʯʝʩʪʚʘ ʚʠʜʝʦ), ʠ ʧʦʵʪʦʤʫ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʣʦʞʥʳʝ, ʩ ʠʥʞʝʥʝʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʧʨʦʜʫʢʪʳ. 

ɻʨʫʧʧʦʚʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʠʩʪʝʤʳ ʥʘʯʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʠ ʩʠʩʪʝʤʳ ʙʠʟʥʝʩ-ʢʣʘʩʩʘ. ʇʝʨʚʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʤʠʥʠʤʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦʤʫ ʜʣʷ ʨʘʙʦʪʳ ʘʫʜʠʦ/ʚʠʜʝʦʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʩʦʝʜʠʥʝʥʠʝ çʪʦʯʢʘ-ʪʦʯʢʘè (ʪʦ ʝʩʪʴ ʚʠʜʝʦʩʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ ʫʯʘʩʪʥʠʢʘʤʠ ʠʣʠ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ 

ʫʯʘʩʪʥʠʢʦʚ). ɺʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʠ ʩʧʦʩʦʙʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʚʦʜʠʪʴ ʢʘʤʝʨʫ ʥʘ ʛʦʚʦʨʷʱʝʛʦ. ʉ ʧʦʤʦʱʴʶ 

ʚʩʪʨʦʝʥʥʦʛʦ ʩʝʨʚʝʨʘ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ (ʤʥʦʛʦʩʪʦʨʦʥʥʠʝ) ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ 

ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʘʫʜʠʦ/ʚʠʜʝʦʧʦʨʪʦʚ. 

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʨʫʧʧʦʚʳʭ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʢʣʘʩʩʫ ʚʦʚʩʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʜʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʱʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʥʝʞʝʣʠ 

ʜʨʫʛʦʝ. ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʚʦʟʣʘʛʘʶʪ ʥʘ ʩʠʩʪʝʤʫ 

ʚʠʜʝʦʩʚʷʟʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʢʦʤʧʘʥʠʠ ʪʨʝʙʫʝʪʩʷ ʥʘʣʘʜʠʪʴ ʚʠʜʝʦʩʚʷʟʴ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ 

ʦʪʜʝʣʝʥʠʷʤʠ (ʦʬʠʩʘʤʠ), ʥʦ ʚ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʥʝʪ ʥʫʞʜʳ, ʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʩʪʝʤʳ ʙʠʟʥʝʩ-ʫʨʦʚʥʷ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

ʇʨʠʤʝʨ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʚʠʜʝʦʩʚʷʟʠ ʜʣʷ 

ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 

http://www.skomplekt.com/tovar/3/video/
http://www.skomplekt.com/tovar/3/video/
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ʈʠʩ 5.1.  ʉʭʝʤʘ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ɺʂʉ 

 

ʎʝʥʪʨʘʣʴʥʘʷ ʛʨʫʧʧʦʚʘʷ ʩʠʩʪʝʤʘ ɺʂʉ ʩʦ ʚʩʪʨʦʝʥʥʳʤ MCU ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʤ 

ʦʬʠʩʝ ʢʦʤʧʘʥʠʠ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ. ʕʪʘ ʩʠʩʪʝʤʘ ʩʦʝʜʠʥʝʥʘ ʩ 

ʜʨʫʛʠʤʠ ʢʨʫʧʥʳʤʠ ʦʬʠʩʘʤʠ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʫʧʧʦʚʳʝ ʩʠʩʪʝʤʳ ɺʂʉ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, 

ʠ/ʠʣʠ ʣʠʯʥʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʪʝʨʤʠʥʘʣʳ ʚʠʜʝʦʩʚʷʟʠ ʩʦʪʨʫʜʥʠʢʦʚ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʚʠʜʝʦʩʚʷʟʠ ʧʦʟʚʦʣʷʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʚʩʝ ʚʠʜʳ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ, ʘ ʩ ʜʨʫʛʦʡ ð ʵʢʦʥʦʤʠʪʴ ʥʘ ʛʨʫʧʧʦʚʳʭ ʪʝʨʤʠʥʘʣʘʭ. 

ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʣʶʙʦʡ ʛʨʫʧʧʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʠʜʝʦʩʚʷʟʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʜʣʠʥʥʳʡ ʧʝʨʝʯʝʥʴ 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʪʘʥʜʘʨʪʦʚ: ʚʠʜʝʦʢʦʜʝʢʠ, ʘʫʜʠʦʢʦʜʝʢʠ, ʩʪʘʥʜʘʨʪʳ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ 

ʜʘʥʥʳʤʠ, ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʄʝʞʜʫ ʪʝʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʚʦʜʠʤʳʭ ʚ ʦʧʠʩʘʥʠʷʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ɺʳʙʦʨ ʨʝʰʝʥʠʡ  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʢʨʳʪʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. ʊ.ʢ. 

ʧʨʦʛʨʘʤʥʦʝ ʨʝʰʝʥʠʝ ʙʫʜʝʪ ʚʥʝʜʨʷʪʴʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʪʦ ʬʘʢʪ ʦʪʢʨʳʪʦʩʪʠ 

ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʧʦʜʦʙʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʝ ʜʦʨʘʙʦʪʢʠ ʧʦʜ ʥʫʞʜʳ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʳʰʝʦʧʠʩʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʦʣʴʢʦ OpenMeetings.  

OpenMeetings ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʳʤ ʩʝʨʚʝʨʦʤ ʚʝʙ-ʢʦʥʬʝʨʝʥʮʠʡ, ʛʜʝ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʟʘʭʚʘʪ ʵʢʨʘʥʘ ʣʶʙʦʛʦ ʫʯʘʩʪʥʠʢʠʠ ʧʝʨʝʜʘʪʴ ʝʛʦ ʣʶʙʦʤʫ ʫʯʘʩʪʥʠʢʫ, ʩʦʚʤʝʩʪʥʳʡ ʜʦʩʪʫʧ ʢ 

ʜʦʢʫʤʝʥʪʘʤ, ʯʘʪ, ʨʘʟʛʦʚʦʨʳ ʠ ʪʨʘʥʩʣʷʮʠʠ ʯʝʨʝʟ ʚʝʙ-ʢʘʤʝʨʫ ʩ ʫʯʘʩʪʥʠʢʘʤʠ. ʐʠʨʦʢʘʷ 

ʧʦʜʜʝʨʞʢʘ "ʢʦʤʴʶʥʠʪʠ". ʐʠʨʦʢʘʷ ʷʟʳʢʦʚʘʷ ʧʦʜʜʝʨʞʢʘ. ʉʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʨʘʫʟʝʨʘ. 


