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ɻʦʣʠʢʦʚ ɸ.ʄ. ʉʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ ʠ ʩʝʪʠ ʪʝʣʝʨʘʜʠʦʚʝʱʘʥʠʷ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï 

ʊʦʤʩʢ: ʊʋʉʋʈ, 2015. ï 326 ʩ. 

           

          ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ, ʚʢʣʶʯʘʷ 

ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʨʝʣʝʡʥʦʡ ʩʚʷʟʠ, ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʩʚʷʟʠ, ʩʠʩʪʝʤʳ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ GSM, ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ IS-95 (CDMA) ʠ DECT, ʩʪʘʥʜʘʨʪʳ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʧʝʡʜʞʠʥʛʦʚʳʭ ʩʝʪʷʭ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʩʚʷʟʠ, ʚʢʣʶʯʘʷ ʩʧʫʪʥʠʢʦʚʳʝ 

ʩʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʩʪʘʥʜʘʨʪʳ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ IEEE 

802.11, ʧʝʨʩʦʥʘʣʴʥʳʝ ʩʝʪʠ ʨʘʜʠʦʜʦʩʪʫʧʘ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.15, ʩʪʘʥʜʘʨʪʳ ʛʦʨʦʜʩʢʠʭ 

ʩʝʪʝʡ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʨʘʜʠʦʜʦʩʪʫʧʘ IEEE 802.16 (WiMAX ), ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ.  
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 
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         ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ 

ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʠ ʩʨʝʜʩʪʚ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʩʪʫʜʝʥʪʘʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

090302.65 ï ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

          ʎʠʬʨʦʚʘʷ ʨʘʜʠʦʩʚʷʟʴ ʵʪʦ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʙʣʘʩʪʝʡ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʜʝʩʷʪʠ ʣʝʪ ʥʝ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ 

ʚʩʝʭ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʘʥʫʪ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʨʦʚʦʜʥʳʤʠ. 

ʉʠʩʪʝʤʳ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ ʧʝʨʝʰʣʠ ʠʟ ʨʘʟʨʷʜʘ ʜʦʨʦʛʠʭ ʠʛʨʫʰʝʢ ʜʣʷ ʙʦʛʘʪʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʤʘʩʩʦʚʳʡ ʩʝʢʪʦʨ ʨʳʥʢʘ. ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʝʝ ʧʨʠʣʦʞʝʥʠʡ 

ʠ ʥʦʚʳʭ ʫʩʣʫʛ ʩʦʟʜʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʧʦʯʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʤʦʙʠʣʴʥʳʭ 

ʩʠʩʪʝʤ. 

          ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʠʬʨʦʚʘʷ ʨʘʜʠʦʩʚʷʟʴ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʣʥʳʡ ʩʧʝʢʪʨ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ: ʧʝʨʝʜʘʯʫ ʪʝʣʝʬʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʦʙʤʝʥ ʜʘʥʥʳʤʠ, ʧʦʜʢʣʶʯʝʥʠʝ 

ʢ ʛʣʦʙʘʣʴʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʝʪʷʤ, ʧʦʣʫʯʝʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ, 

ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʪ.ʜ. ʈʘʜʠʦʩʚʷʟʴ ʜʦʧʦʣʥʷʝʪ ʠ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʜʘʝʪ 

ʩʚʦʙʦʜʫ ʧʝʨʝʜʚʠʞʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʨʘʜʠʦʩʚʷʟʠ ʨʝʘʣʠʟʫʝʪ ʝʜʠʥʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʣʘʥʝʪʳ ʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ 

ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ. 

          ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʩʠʩʪʝʤʘʤ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ, ʘ ʪʘʢʞʝ ʣʘʚʠʥʥʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦʩʣʝ 

ʦʙʲʷʚʣʝʥʠʷ ʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʜʘʚʥʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʧʦʥʷʪʠʷ 

BWA, WiFi, RLAN, WiMAX , FWA, WLAN ʠ ʜʨ. ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʦʙʠʭʦʜ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʨʘʜʠʦʩʚʷʟʠ. 

          ʉʝʛʦʜʥʷ ʚʩʝ ʙʦʣʝʝ ʦʱʫʱʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʥʘʜʝʞʥʳʭ ʠ ʝʤʢʠʭ 

ʢʘʥʘʣʘʭ ʩʚʷʟʠ. ɽʩʣʠ ʚ ɽʚʨʦʧʝ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʣʠʥʠʷʭ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʩʚʷʟʠ, ʪʦ ʥʘ ʧʨʦʩʪʦʨʘʭ ʈʦʩʩʠʠ ʧʨʦʢʣʘʜʢʘ ʦʧʪʦʚʦʣʦʢʦʥʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ 

ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʠʰʢʦʤ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ 

(ʎʈʈʉ) ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʘʢʦʡ ʣʠʥʠʠ ʩʚʷʟʠ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʤʦʙʠʣʴʥʘʷ ʨʘʜʠʦʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʮʠʬʨʦʚʳʤʠ ʪʨʘʥʢʠʥʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʚʷʟʠ. ɺ ʈʦʩʩʠʠ ʟʘʢʘʟʯʠʢʘʤʠ ʩʠʩʪʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʚʝʜʦʤʩʪʚʘ ʠ ʢʦʨʧʦʨʘʮʠʠ, 

ʪʘʢʠʝ ʢʘʢ ʈɸʆ ɽʕʉ, ʄʠʥʪʨʘʥʩ, ʄʇʉ, ʉʠʙʥʝʬʪʴ ʠ ʜʨʫʛʠʝ, ʘ ʪʘʢʞʝ ʩʠʣʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ.  

          ɹʫʨʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʝʪʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʩʝʡʯʘʩ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʫʩʣʫʛ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʜʘʥʥʳʭ, ʚʳʟʳʚʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ 

ʪʝʣʝʬʦʥʥʳʤ ʩʝʪʷʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (PSTN), ʩʝʪʷʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (PDN) ʠ 

ʮʠʬʨʦʚʳʤ ʩʝʪʷʤ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʩʣʫʞʙ (ISDN). 

ʉʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ ʩʦʩʪʘʚʣʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʦʙʱʝʤ 

ʦʙʲʸʤʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʦʜʥʘʢʦ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʨʘʱʠʚʘʶʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʤʘʣʦʘʧʝʨʪʫʨʥʳʝ ʥʘʟʝʤʥʳʝ ʩʪʘʥʮʠʠ ʪʠʧʘ VSAT, ʦʙʝʩʧʝʯʠʚʰʠʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʩ 

ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʴʶ ʠ ʮʠʬʨʦʚʦʡ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ "ʠʟ ʢʦʥʮʘ ʚ ʢʦʥʝʮ" ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ 

ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ. 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʟʘʱʠʪʳ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʩʪʚʘʤ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ. 

 

 



1. ʉʀʉʊɽʄʓ ʎʀʌʈʆɺʆʁ ʈɸɼʀʆʈɽʃɽʁʅʆʁ ʉɺʗɿʀ 

 

ɺ ʈʦʩʩʠʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʧʝʨʘʪʦʨʘ ʩʚʷʟʠ: ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʠ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ. ʇʝʨʚʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ, ʥʦ ʧʨʠ ʵʪʦʤ ʪʨʝʙʫʶʪ ʩʝʨʴʝʟʥʳʭ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠ ʚʨʝʤʝʥʠ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʣʦʢʦʥʥʘʷ ʦʧʪʠʢʘ ʥʘʰʣʘ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʫ 

ʦʧʝʨʘʪʦʨʦʚ ʤʝʞʜʫʛʦʨʦʜʥʦʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʚʷʟʠ. ʉʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ ʧʦʟʚʦʣʷʶʪ 

ʛʠʙʢʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʦʭʚʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦʤ ʯʘʩʪʦʪʥʳʭ ʥʘʟʥʘʯʝʥʠʡ, 

ʚʳʜʘʥʥʳʭ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʦʧʝʨʘʪʦʨʫ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʫʞʝ ʤʥʦʛʠʭ ʣʝʪ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʭ ʠ ʙʳʩʪʨʳʭ 

ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʜʠʦʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʦʩʪʘʝʪʩʷ ʨʘʜʠʦʨʝʣʝʡʥʘʷ ʩʚʷʟʴ. ʇʨʠʯʝʤ, ʝʩʣʠ ʨʘʥʴʰʝ ʚ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʤʘʩʩʝ 

ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʣʠʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶɦ ʠʝ ʪʘʢʫʶ ʩʚʷʟʴ, ʙʳʣʠ ʘʥʘʣʦʛʦʚʳʤʠ, ʪʦ ʩʝʡʯʘʩ ʠʤ ʥʘ 

ʩʤʝʥʫ ʧʨʠʰʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʨʘʜʠʦʨʝʣʝʡʥʳʝ ʩʪʘʥʮʠʠ (ʎʈʈʉ), ʦʙʣʘʜʘʶʱʠʝ 

ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʈʘʙʦʪʘʶʪ ʪʘʢʠʝ ʩʪʘʥʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ 3,4-11,7 ɻɻʮ. ʀʭ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 155 ʄʙʠʪ/ʩ ʠ ʙʦʣʝʝ, ʘ 

ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ ʚʝʜʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʧʦʟʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ. ɼʣʷ 

ʎʈʈʉ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʠ ʚʥʫʪʨʠʟʦʥʦʚʳʭ ʣʠʥʠʡ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ 

ʪʝʣʝʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦ ʧʦʜʜʝʨʞʠʚʘʶɦ ʝʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʝʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʠ ʩʝʪʴʶ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʦʥʪʨʦʣʴ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʎʈʈʉ ʩʚʷʟʘʥʦ 

ʚʝʜʫʱʝʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʨʘʡʦʥʦʚ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʢʦʪʦʨʦʝ 

ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʝ̡ʢʪʦʚ, ʥʦ ʠ ʚ 

ʧʦʩʪʨʦʝʥʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʝʛʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ, ʪʨʝʙʫʶʱʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʱʠʪʳ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ ʧʨʠ 

ʠʭ ʧʦʜʚʝh ʠʚʘʥʠʠ ʥʘ ʦʧʦʨʳ (ʥʘʧʨʠʤʝʨ, ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ), ʥʘʣʠʯʠʝ ʦʛʨʦʤʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʥʳʭ ʧʨʝʛʨʘʜ (ʦʩʦʙʝʥʥʦ ʚ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ʦʢʨʫʛʝ) ʠ ʚʝʯʥʘʷ ʤʝʨʟʣʦʪʘ 

ʛʨʫʥʪʘ ʩʝʨʴʝʟʥʦ ʟʘʪʨʫʜʥʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʣʦʢʦʥʥʦʡ ʦʧʪʠʢʠ ʚ ʩʝʚʝʨʥʳʭ ʦʢʨʫʛʘʭ 

ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʩʝʪʠ ʩʚʷʟʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʣʷ ʨʘʜʠʦʨʝʣʝʡʥʦʡ ʩʚʷʟʠ ʩʦʩʪʘʚʣʷʝʪ 60-70%. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʥʘʜ ʧʨʦʚʦʜʥʳʤʠ ʠ ʩʧʫʪʥʠʢʦʚʳʤʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʘʭ:  

¶ ʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ - 314,4 ʪʳʩ. ʢʤ
2
;  

¶ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ: ʩʪʝʧʝʥʴ ʟʘʙʦʣʦʯʝʥʥʦʩʪʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʠʛʘʝʪ 
40%, ʥʘ ʜʦʣʶ ʨʝʯʥʳʭ ʜʦʣʠʥ ʧʨʠʭʦʜʠʪʩʷ 1/5 ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ, 

ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʟʘʥʠʤʘʶʪ 63% ʪʝʨʨʠʪʦʨʠʠ; 

¶ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʘʩʝʣʸʥʥʳʤʠ ʧʫʥʢʪʘʤʠ,  

¶ ʨʘʟʚʠʪʘʷ ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ, ʪʨʝʙʫʶʱʘʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ 

ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʪʨʘʩʩʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ.   

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʚʣʘʜʝʣʴʮʘʤʠ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ:  

¶ ʆʆʆ çʉʠʙʇʊʋʉè, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʚʷʟʴ ʚʜʦʣʴ ʥʝʬʪʝʧʨʦʚʦʜʦʚ, 
ʧʨʦʭʦʜʷɦ ʠʭ ʯʝʨʝʟ ʊʦʤʩʢʫʶ ʦʙʣʘʩʪʴ;  

¶ ʆʆʆ çʊʦʤʩʢʪʨʘʥʩʛʘʟè, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʚʷʟʴ ʚʜʦʣʴ 
ʛʘʟʦʧʨʦʚʦʜʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʊʦʤʩʢʫʶ ʦʙʣʘʩʪʴ;  

¶ ʆɸʆ çʉʠʙʠʨʴʪʝʣʝʢʦʤè, ʷʚʣʷʶʱʘʷʩʷ ʦʧʝʨʘʪʦʨʦʤ ʜʘʣʴʥʝʡ ʩʚʷʟʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ; 



¶ ʦʧʝʨʘʪʦʨʳ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʆɸʆ çɺʳʤʧʝʣʢʦʤè ʠ ʆɸʆ çʄʊʉè. 

 

ʇʝʨʝʜ ʨʘʟʨʘʙʦʪʢʦʡ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʳʭ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ï 

ʘʨʝʥʜʘ ʧʦʪʦʢʦʚ ʫ ʜʨʫʛʠʭ ʦʧʝʨʘʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ ʤʝʩʪʥʦʩʪʠ, ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʠ ʪʷʞʝʣʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʘʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʦʩʪʨʦʝʥʠʝ ʦʧʪʦʚʦʣʦʢʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʠ. ɺʘʨʠʘʥʪ ʩ ʘʨʝʥʜʦʡ ʢʘʥʘʣʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʆʆʆ çʊʦʤʩʢʪʨʘʥʩʛʘʟè ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: ʚʦ-ʧʝʨʚʳʭ, 

ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ ʜʨʫʛʠʤ ʦʧʝʨʘʪʦʨʘʤ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʧʧʘʨʘʪʫʨʳ çʊʦʤʩʢʪʨʘʥʩʛʘʟè, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ; ʚʦ-ʚʪʦʨʳʭ, ʥʝ ʚʦ ʚʩʝʭ 

ʧʫʥʢʪʘʭ ʜʦʩʪʫʧʘ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ 

çʊʦʤʩʢʪʨʘʥʩʛʘʟè; ʚ-ʪʨʝʪʴʠʭ, ʘʨʝʥʜʘ ʢʘʥʘʣʦʚ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʦʢʘʟʳʚʘʝʪʩʷ 

ʩʣʠʰʢʦʤ ʜʦʨʦʛʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʝʡʯʘʩ ʦʙʦʨʫʜʦʚʘʥʠʷ 

çʊʨʘʣ 400/24. 

 ʇʦʩʣʝʜʥʠʤ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʈʈʃ ʩʪʘʥʦʚʠʪʩʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʚʷʟʠ ʦʪ ʚʥʝʥhʠʭ ʬʘʢʪʦʨʦʚ.    

 

ʆʙʟʦʨ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ  

 

ɺ ʩʦʩʪʘʚ ʣʶʙʦʡ ʨʘʜʠʦʨʝʣʝʡʥʦʡ ʩʪʘʥʮʠʠ ʚʭʦʜʠʪ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ:  

 

1) ʘʧʧʘʨʘʪʫʨʘ ʫʧʣʦʪʥʝʥʠʷ ʢʘʥʘʣʦʚ; 

2) ʘʧʧʘʨʘʪʫʨʘ ʩʣʫʞʝʙʥʦʡ ʩʚʷʟʠ,  

3) ʪʝʣʝʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ;  

4) ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ;  

5) ʘʧʧʘʨʘʪʫʨʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʪʚʦʣʦʚ;  

6) ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ;  

7) ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ  

 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʡ ʢʦʤʧʣʝʢʩ ʩʧʦʩʦʙʝʥ ʧʝʨʝʜʘʚʘʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʢʘʥʘʣʦʚ ʪʦʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʜʦ 34 ʄʙʠʪ/ʩ ʧʨʠ ʧʣʝʟʠʦʭʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ (ʇʎʀ), 

ʠ ʦʪ ʧʦʪʦʢʘ STM-0 ʜʦ STM-16 ʧʨʠ ʩʠʥʭʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ (ʉʎʀ). 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ  ʨʘʜʠʦʨʝʣʝʡʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ (ʈʈʉʇ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ  ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʩʠʛʥʘʣʦʚ, ʦʥʘ ʦʙʨʘʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ. ʂʘʞʜʳʡ ʠʟ 

ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʚ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʪʚʦʣʦʤ.   

ʇʦ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʈʈʃ: 

ʘ) ʤʥʦʛʦʢʘʥʘʣʴʥʳʝ, ʩ ʯʠʩʣʦʤ ʢʘʥʘʣʦʚ ʊʏ ʩʚʳʰʝ 300;  

ʙ) ʩʨʝʜʥʝʡ ʝʤʢʦʩʪʠ ï ʦʪ 60 ʜʦ 300 ʢʘʥʘʣʦʚ ʊʏ 

ʚ) ʤʘʣʦʢʘʥʘʣʴʥʳʝ ï ʤʝʥʴʰʝ 60 ʢʘʥʘʣʦʚ ʊʏ. 

ʇʦ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʈʈʃʉ ʜʝʣʷʪʩʷ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʝ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 2,5 

ʪʳʩʷʯ ʢʤ, ʚʥʫʪʨʠʟʦʥʦʚʳʝ ï ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʠ ʦʙʣʘʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

250-1400 ʢʤ,  ʤʝʩʪʥʳʝ 50-200 ʢʤ.  

ʇʦ ʩʧʦʩʦʙʫ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʈʈʃʉ ʤʦʛʫʪ ʙʳʪʴ ʩ ʯʘʩʪʦʪʥʳʤ ʠ ʚʨʝʤʝʥʥʳʤ 

ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ, ʘ ʧʦ ʜʠʘʧʘʟʦʥʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʘʩʪʦʪ ï ʜʝʮʠʤʝʪʨʦʚʦʛʦ, 

ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʠ ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʜʠʘʧʘʟʦʥʦʚ. 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʘʜʠʦʨʝʣʝʡʥʫʶ ʩʚʷʟʴ ʚ ʧʨʝʜʝʣʘʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʥʷʪʴ ʘʥʪʝʥʥʳ ʥʘʜ ʫʨʦʚʥʝʤ ʟʝʤʣʠ ʥʘ ʙʘʰʥʷʭ ʠʣʠ ʤʘʯʪʘʭ. ɺʳʩʦʪʳ ʘʥʪʝʥʥʳʭ ʦʧʦʨ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʠ ʧʨʦʬʠʣʷ ʢʘʞʜʦʛʦ ʧʨʦʣʝʪʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʩʪʘʥʮʠʷʤʠ ʤʦʛʫʪ 



ʜʦʩʪʠʛʘʪʴ 120 ʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʘʥʪʝʥʥʳʭ ʙʘʰʝʥ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝʚʳʛʦʜʥʳʤ.  

ɼʣʠʥʘ ʧʨʦʣʝʪʘ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʈʈʉ ʦʙʳʯʥʦ ʦʪ 30 ʜʦ 55 ʢʤ. ɺ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ 

ʚʳʰʝ 11 ɻɻʮ ʵʪʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʯʘʩʪʦʪʳ. ɺ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʜʣʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʜʦ 20 ʠʣʠ 30 ʢʤ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ 

ʈʈʉ ʚ ʟʘʜʘʥʥʦʤ ʧʫʥʢʪʝ, ʘ ʪʘʢʞʝ ʢʦʛʜʘ ʥʘ ʪʨʘʩʩʝ ʈʈʃ ʠʤʝʁ ʪʩʷ ʧʨʝʧʷʪʩʪʚʠʷ. 

ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʘʩʩʪʦʷʥʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʥʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʫʛʫʙʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʬʘʢʪʦʨ. ʀʤʝʥʥʦ ʟʘ ʩʯʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʙʦʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʘʜʠʦʚʦʣʥ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʫʩʪʨʘʥʷʶʪʩʷ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ ʤʝʞʜʫ ʈʈʉʇ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ 

 

ʌʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ, ʦʧʨʝʜʝʣʷʶʪ ʠʟʤʝʥʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʠʛʥʘʣ ʥʘ ʧʫʪʠ ʦʪ ʧʝʨʝʜʘʪʯʠʢʘ ʢ ʧʨʠʝʤʥʠʢʫ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʘ ʩʠʛʥʘʣ ʜʝʡʩʪʚʫʶʪ ʘʜʜʠʪʠʚʥʳʝ ʧʦʤʝʭʠ. ɼʣʷ ʅʏ ʠ ʉʏ ʩʠʩʪʝʤ ʪʘʢʠʤʠ 

ʧʦʤʝʭʘʤʠ ʷʚʣʷʶʪʩʷ ʩʠʛʥʘʣʳ ʩʦʩʝʜʥʠʭ ʧʦ ʯʘʩʪʦʪʝ ʨʘʜʠʦʩʪʘʥʮʠʡ, ʘʪʤʦʩʬʝʨʥʳʝ ʠ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʰʫʤʳ. ɼʣʷ ʋɺʏ ʠ ʉɺʏ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʰʫʤʳ ʧʨʠʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʜʣʷ ʩʠʩʪʝʤ 

ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʦʩʚʷʟʠ ʢ ʥʠʤ ʜʦʙʘʚʣʷʶʪʩʷ ʰʫʤʳ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʧʨʠ 

ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ 

ʨʘʜʠʦʩʨʝʜʩʪʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʦʚʤʝʱʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ). 

ɺʦ-ʚʪʦʨʳʭ, ʥʘ ʩʠʛʥʘʣ ʚ ʢʘʥʘʣʝ ʜʝʡʩʪʚʫʶʪ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʝ ʧʦʤʝʭʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʢʘʥʘʣʘ ʢʘʢ ʯʝʪʳʨʝʭʧʦʣʶʩʥʠʢʘ. 

ʉʦʚʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʜʜʠʪʠʚʥʳʭ ʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʭ ʧʦʤʝʭ ʦʧʨʝʜʝʣʷʝʪ 

ʠʩʢʘʞʝʥʠʷ ʩʠʛʥʘʣʘ. ɺʝʣʠʯʠʥʘ ʠʩʢʘʞʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʤʝʭ ʠ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʭ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤʳ ʩʚʷʟʠ. ʃʶʙʦʡ ʢʘʥʘʣ ʩʚʷʟʠ ʚʥʦʩʠʪ ʪʝ ʠʣʠ ʠʥʳʝ 

ʠʩʢʘʞʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʝʨʝʜʘʯʘ ʩʯʠʪʘʝʪʩʷ ʥʝʠʩʢʘʞʸʥʥʦʡ, ʝʩʣʠ ʚʥʦʩʠʤʳʝ 

ʩʠʩʪʝʤʦʡ ʩʚʷʟʠ ʠʩʢʘʞʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ.  

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʩʢʘʞʝʥʠʷ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʣʠʥʠʷʭ ʈʌ ʥʦʨʤʘʤʠ 

ɽɸʉʉ, ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʣʠʥʠʷʭ - ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʄʉʕ ʠ ʊ.  

ʅʝʤʘʣʦʚʘʞʥʘ ʝʱʸ ʦʜʥʘ ʧʨʦʙʣʝʤʘ. ɿʘʛʨʫʟʢʘ ʜʠʘʧʘʟʦʥʘ ʨʘʜʠʦʯʘʩʪʦʪ ʜʦ 11 

ɻɻʮ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʦʚʘ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʩʘʤʦʡ ʨʘʜʠʦʩʚʷʟʠ ʚʳʥʫʞʜʝʥʳ ʨʘʙʦʪʘʪʴ 

ʚ ʩʦʚʤʝʱʝʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ, ʘ ʚʝʜʴ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʪʘʶʪ ʝʱʝ ʠ ʩʨʝʜʩʪʚʘ 

ʨʘʜʠʦʣʦʢʘʮʠʠ, ʨʘʜʠʦʥʘʚʠʛʘʮʠʠ, ʨʘʜʠʦʪʝʣʝʤʝʪʨʠʠ. ɺʦʟʥʠʢʘʝʪ ʩʝʨʴʝʟʥʘʷ ʠ ʩʣʦʞʥʘʷ 

ʧʨʦʙʣʝʤʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʦʩʨʝʜʩʪʚ, ʪʨʝʙʫʶʱʘʷ 

ʨʝʰʝʥʠʷ ʥʝ ʪʦʣʢɹʦ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʥʦ ʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ.  

 

 

ʇʣʝʟʠʦʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ 

 

ʇʣʝʟʠʦʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ. ʆʥʘ 

ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʨʘʟʣʠʯʥʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʮʠʬʨʦʚʳʝ ʥʘʙʦʨʳ, ʠʣʠ  ʮʠʬʨʦʚʳʝ ʠʝʨʘʨʭʠʠ.  ɺ 

ʧʝʨʚʦʡ ʠʟ ʥʠʭ, ʧʨʠʥʷʪʦʡ ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ, ʚ ʢʘʯʝʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʠʛʥʘʣʘ ʧʝʨʚʠʯʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʢʘʥʘʣʘ (ʇʎʂ) -DS1 ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʢʦʨʦʩʪʴ 1544 ʢʙʠʪ/ʩ (ʪ.ʝ. ʜʚʘʜʮʘʪʴ ʯʝʪʳʨʝ 

ʮʠʬʨʦʚʳʭ ʪʝʣʝʬʦʥʥʳʭ ʢʘʥʘʣʘ 64 ʢʙʠʪ/ʩ). ɺʦ ʚʪʦʨʦʡ, ʧʨʠʥʷʪʦʡ ʚ ʗʧʦʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʪʘ ʞʝ ʩʢʦʨʦʩʪʴ ʜʣʷ DS1. ɺ ʪʨʝʪʴʝʡ, ʧʨʠʥʷʪʦʡ ʚ ɽʚʨʦʧʝ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʠʯʥʦʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʢʦʨʦʩʪʴ 2048 ʢʙʠʪ/ʩ (ʬʦʨʤʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ - 32, ʥʦ 

ʜʚʘ ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ). 

ʇʝʨʚʘʷ ʠʝʨʘʨʭʠʷ, ʧʦʨʦʞʜʝʥʥʘʷ ʩʢʦʨʦʩʪʴʶ 1544 ʢʙʠʪ/ʩ, ʜʘʚʘʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: 

DS1 -DS2 - DS3 - DS4 ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʠʜʘ: 1544 - 6312 - 44736 - 274176 ʢʙʠʪ/ʩ, 



ʯʪʦ, ʩ ʫʯʝʪʦʤ ʩʢʦʨʦʩʪʠ DS0, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʷʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ 

n=24, m=4, 1=7, k=6. ʋʢʘʟʘʥʥʘʷ ʠʝʨʘʨʭʠʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 24, 96, 672 

ʠ 4032 ʢʘʥʘʣʘ DS0. 

ɺʪʦʨʘʷ ʠʝʨʘʨʭʠʷ, ʧʦʨʦʞʜʝʥʥʘʷ ʩʢʦʨʦʩʪʴʶ 1544 ʢʙʠʪ/ʩ, ʜʘʚʘʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

DS1 - DS2 - DS3 - DS4 ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 1544 - 6312 - 32064 - 97728 ʢʙʠʪ/ʩ, ʯʪʦ, ʩ 

ʫʯʝʪʦʤ ʩʢʦʨʦʩʪʠ DS0, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʷʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ n=24, 

m=4, l=5, k=3. ʋʢʘʟʘʥʥʘʷ ʠʝʨʘʨʭʠʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 24, 96, 480 ʠ 1440 

ʢʘʥʘʣʦʚ DSO. 

ʊʨʝʪʴʷ ʠʝʨʘʨʭʠʷ, ʧʦʨʦʞʜʝʥʥʘʷ ʩʢʦʨʦʩʪʴʶ 2048 ʢʙʠʪ/ʩ, ʜʘʚʘʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʴ 

ɽ1 - E2 -ɽɿ - ɽ4 - ɽ5 ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 2048 - 8448 - 34368 - 139264 - 564992 - 

ʢʙʠʪ/ʩ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʷʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ n=30 (32), m=4, l=4, k=4, i=4, (ʪ.ʝ. 

ʢʦʵʬʬʠʮʠʝʥʪ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʚ ʵʪʦʡ ʠʝʨʘʨʭʠʠ ʚʳʙʠʨʘʣʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʢʨʘʪʥʳʤ 2). 

ʋʢʘʟʘʥʥʘʷ ʠʝʨʘʨʭʠʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 30, 120, 480, 1920 ʠ 7680 

ʢʘʥʘʣʦʚ DS0, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʠ ʚ ʥʘʟʚʘʥʠʠ ʀʂʄ ʩʠʩʪʝʤ: ʀʂʄ-30, ʀʂʄ-120, ʀʂʄ-480 ʠ 

ʪ.ʜ.. 

ʋʢʘʟʘʥʥʳʝ ʠʝʨʘʨʭʠʠ, ʠʟʚʝʩʪʥʳʝ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ ʧʣʝʟʠʦʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ 

ʠʝʨʘʨʭʠʷ PDH, ʠʣʠ ʇʎʀ, ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1.1. 

 

ʊʘʙʣʠʮʘ 1.1 - ʉʭʝʤʳ ʮʠʬʨʦʚʳʭ ʠʝʨʘʨʭʠʡ: ʘʤʝʨʠʢʘʥʩʢʘʷ (ɸʉ),  

ʷʧʦʥʩʢʘʷ (ʗʉ) ʠ ʝʚʨʦʧʝʡʩʢʘʷ (ɽʉ) 

ʋʨʦʚʝʥʴ ʮʠʬʨʦʚʦʡ 

ʠʝʨʘʨʭʠʠ 

ʉʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʩʭʝʤʘʤ 

ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ 

ɸʉ:   1 544 ʢʙʠʪ/ʩ ʗʉ:   1544 ʢʙʠʪ/ʩ ɽʉ:   2048 ʢʙʠʪ/ʩ 

0 64 64 64 

1 1544 1544 2048 

2 6312 6312 8448 

3 44736 32064 34368 

4 ð 97728 139264 

 

ʇʘʨʘʣʣʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʠʝʨʘʨʭʠʡ ʥʝ ʤʦʛʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʘʟʚʠʪʠʶ ʛʣʦʙʘʣʴʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ, ʧʦʵʪʦʤʫ ʢʦʤʠʪʝʪʦʤ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ITU-T ʠʣʠ ʄʉʕ-ʊ ʙʳʣʠ ʩʜʝʣʘʥʳ ʰʘʛʠ ʧʦ ʠʭ ʫʥʠʬʠʢʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʤʫ 

ʦʙʲʝʜʠʥʝʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʪʘʥʜʘʨʪ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʙʳʣʠ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ ʪʨʠ ʧʝʨʚʳʭ ʫʨʦʚʥʷ ʧʝʨʚʦʡ ʠʝʨʘʨʭʠʠ (DS1-DS2-DS3), ʯʝʪʳʨʝ ʫʨʦʚʥʷ 

ʚʪʦʨʦʡ ʠʝʨʘʨʭʠʠ (DS1-DS2-DSJ3-DSJ4) ʠ ʯʝʪʨrʝ ʫʨʦʚʥʷ ʪʨʝʪʴʝʡ ʠʝʨʘʨʭʠʠ (ɽ1-ɽ2-ɽɿ-ɽ4) 

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ. ʊʘʢʞʝ ʙʳʣʠ ʫʢʘʟʘʥʳ ʩʭʝʤʳ ʢʨʦʩʩ-ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʠʝʨʘʨʭʠʡ, 

ʥʘʧʨʠʤʝʨ, ʠʟ ʪʨʝʪʴʝʡ ʚ ʧʝʨʚʫʶ ʠ ʦʙʨʘʪʥʦ. ʅʘ ʨʠʩʫʥʢʝ 1.1 ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 
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ʈʠʩ. 1.1-ʉʭʝʤʘ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʠ ʢʨʦʩʩ-ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʚ 

ʘʤʝʨʠʢʘʥʩʢʦʡ, ʷʧʦʥʩʢʦʡ ʠ ʝʚʨʦʧʝʡʩʢʦʡ ʮʠʬʨʦʚʳʭ ʠʝʨʘʨʭʠʷʭ 

 

ʅʘʣʠʯʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʦ ʛʦʚʦʨʠʪʴ ʦ ʪʨʝʭ ʩʭʝʤʘʭ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ - 

ʘʤʝʨʠʢʘʥʩʢʦʡ, ʷʧʦʥʩʢʦʡ ʠ ʝʚʨʦʧʝʡʩʢʦʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʝʩʪʢʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠ 

ʧʨʠʝʤʝ/ʧʝʨʝʜʘʯʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʦʢʪʝʪʦʚ ʠʣʠ ʙʘʡʪʦʚ, ʢʘʢ ʵʪʦ ʜʝʣʘʣʦʩʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ʧʝʨʚʦʛʦ 

ʫʨʦʚʥʷ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʘʡʪʦʚ ʠʣʠ 

ʛʨʫʧʧ ʙʘʡʪʦʚ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʚ ʦʙʱʝʤ ʧʦʪʦʢʝ. ʆʜʥʘʢʦ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 

ʚʭʦʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʧʦʜʘʚʘʝʤʳʭ ʥʘ ʤʫʣʴʪʠʧʣʝʢʩʦʨ ʦʪ ʨʘʟʥʳʭ 

ʘʙʦʥʝʥʪʦʚ/ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʪʩʫʪʩʪʚʫʝʪ, ʚ ʩʭʝʤʘʭ ʚʪʦʨʦʛʦ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʝʡ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʙʠʪ 

(ʘ ʥʝ ʙʘʡʪ). ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʤʫʣʴʪʠʧʣʝʢʩʦʨ, ʥʘʧʨʠʤʝʨ, ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʬʦʨʤʠʨʫʝʪ 

ʚʳʭʦʜʥʫʶ ʮʠʬʨʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʢʦʨʦʩʪʴʶ 6 ʄʙʠʪ/ʩ - ɸʉ, ʗʉ (ʠʣʠ 8 ʄʙʠʪ/ʩ - 

ɽʉ) ʧʫʪʝʤ ʯʝʨʝʜʦʚʘʥʠʷ ʙʠʪ ʚʭʦʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʪ ʨʘʟʥʳʭ ʢʘʥʘʣʦʚ (ʜʣʷ ɸʉ ʠ 

ʗʉ ʵʪʦ ʢʘʥʘʣʳ ʊ1, ʘ ʜʣʷ ɽʉ - ʢʘʥʘʣʳ ɽ1). 

ʊʘʢ ʢʘʢ ʤʫʣʴʪʠʧʣʝʢʩʦʨ ʥʝ ʬʦʨʤʠʨʫʝʪ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʠʮʠʠ ʙʠʪʘ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ, ʘ ʚʭʦʜʥʳʝ ʩʢʦʨʦʩʪʠ ʨʘʟʥʳʭ 

ʢʘʥʘʣʦʚ ʤʦʛʫʪ ʥʝ ʩʦʚʧʘʜʘʪʴ, ʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʧʦʙʠʪʦʚʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʤʫʣʴʪʠʧʣʝʢʩʦʨ ʩʘʤ ʚʳʨʘʚʥʠʚʘʝʪ ʩʢʦʨʦʩʪʠ ʚʭʦʜʥʳʭ ʧʦʪʦʢʦʚ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 

ʠʣʠ ʫʜʘʣʝʥʠʷ ʥʫʞʥʦʛʦ ʯʠʩʣʘ ʚʳʨʘʚʥʠʚʘʶʱʠʭ ʙʠʪ ʚ ʢʘʥʘʣʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʧʝʨʝʜʘʯʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʥʘ ʚʳʭʦʜʝ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʩʪʘʚʣʝʥʥʳʭ/ʠʟʲʷʪʳʭ 

ʙʠʪʘʭ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʩʣʫʞʝʙʥʳʤ ʢʘʥʘʣʘʤ, ʬʦʨʤʠʨʫʝʤʳʤ ʦʪʜʝʣʴʥʳʤʠ ʙʠʪʘʤʠ ʚ ʩʪʨʫʢʪʫʨʝ 

ʬʨʝʡʤʘ. ʅʘ ʧʦʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʷʭ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʵʪʘ ʩʭʝʤʘ ʧʦʚʪʦʨʷʝʪʩʷ, ʜʦʙʘʚʣʷʷ 

ʥʦʚʳʝ ʚʳʨʘʚʥʠʚʘʶʱʠʝ ʙʠʪʳ. ʕʪʠ ʙʠʪʳ ʟʘʪʝʤ ʫʜʘʣʷʶʪʩʷ/ʜʦʙʘʚʣʷʶʪʩʷ ʧʨʠ 

ʜʝʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʠ ʥʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʦʡ ʮʠʬʨʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʧʣʝʟʠʦʭʨʦʥʥʦʛʦ (ʪ.ʝ. 

ʧʦʯʪʠ ʩʠʥʭʨʦʥʥʦʛʦ), ʘ ʮʠʬʨʦʚʳʝ ʠʝʨʘʨʭʠʠ ɸʉ, ʗʉ ʠ ɽʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʟʚʘʥʠʝ 

ʧʣʝʟʠʦʭʨʦʥʥʳʭ ʮʠʬʨʦʚʳʭ ʠʝʨʘʨʭʠʡ - PDH. 

ʂʨʦʤʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʥʘ ʫʨʦʚʥʝ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʨʝʡʤʦʚ ʠ ʤʫʣʴʪʠʬʨʝʡʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʮʝʣʦʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʨʝʡʤʦʚ ʠ ʤʫʣʴʪʠʬʨʝʡʤʦʚ ʠ ʠʭ 

ʚʳʨʘʚʥʠʚʘʥʠʝ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʥʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʢʘʞʜʦʛʦ ʬʨʝʡʤʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʢʦʜʦʚʳʭ ʛʨʫʧʧʘʭ 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʠʟʙʳʪʦʯʥʳʭ ʢʦʜʦʚ CRC ʠ ʠʥʬʦʨʤʘʮʠʶ ʩʣʫʞʝʙʥʦʛʦ ʢʘʥʘʣʘ ʜʘʥʥʳʭ. 

ʆʙʱʘʷ ʩʭʝʤʘ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ PDH ʜʘʞʝ ʚ ʩʘʤʦʤ 

ʧʨʦʩʪʦʤ ʚʘʨʠʘʥʪʝ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ "ʪʦʯʢʘ - ʪʦʯʢʘ" ʥʘ ʩʢʦʨʦʩʪʠ 140 ʄʙʠʪ/ʩ ʜʦʣʞʥʘ 



ʚʢʣʶʯʘʪʴ ʪʨʠ ʫʨʦʚʥʷ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ (ʜʣʷ ɽʉ, ʥʘʧʨʠʤʝʨ, 

2Ÿ8, 8Ÿ34 ʠ 34Ÿ140) ʠ ʪʨʠ ʫʨʦʚʥʷ ʜʝʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʘʧʧʘʨʘʪʫʨʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ.  

ɽʱʝ ʦʜʥʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʧʣʝʟʠʦʭʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ 

ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ  ʛʨʫʧʧʦʚʦʛʦ ʩʠʛʥʘʣʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʝʨʚʠʯʥʳʭ  ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤ ʧʫʪʝʤ,  ʘ ʵʪʦ ʟʘʥʠʤʘʝʪ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʅʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʯʪʦ ʟʘʩʪʘʚʠʣʦ ʫʞʝ ʚ ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ XX ʚ. ʠʩʢʘʪʴ ʥʦʚʳʝ 

ʧʦʭʦʜʳ ʢ ʧʦʩʪʨʦʝʥʠʶ ʮʠʬʨʦʚʳʭ ʠʝʨʘʨʭʠʡ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ, ʵʪʦ ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʝʪʠ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʷʪʴ  ʝʶ. ɸ ʙʝʟ 

ʵʪʦʛʦ ʩʦʟʜʘʪʴ ʥʘʜʝʞʥʫʶ ʩʝʪʴ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʠ ʧʦʙʫʜʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʝʱʝ ʦʜʥʫ ʮʠʬʨʦʚʫʶ ʠʝʨʘʨʭʠʶ. 

ʉʠʥʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ 

ʅʦʚʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ ʙʳʣʘ ʟʘʜʫʤʘʥʘ ʢʘʢ ʩʢʦʨʦʩʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʘʚʪʦʩʪʨʘʜʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʩ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ. ɺ ʵʪʦʡ 

ʠʝʨʘʨʭʠʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʠ ʨʘʟʝ̡ʜʠʥʷʶʪʩʷ ʧʦʪʦʢʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 155,520 ʄʙʠʪ/ʩ ʠ ʚʳʰʝ. 

ʇʦʩʢʦʣʴʢʫ ʩʧʦʩʦʙ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʪʦʢʦʚ ʙʳʣ ʚʳʙʨʘʥ ʩʠʥʭʨʦʥʥʳʡ, ʪʦ ʜʘʥʥʘʷ ʠʝʨʘʨʭʠʷ 

ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʩʠʥʭʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ (Synchronous Digital Hierarchy ð 

SDH). 

ɼʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 155 ʄʙʠʪ/ʩ ʩʦʟʜʘʝʪʩʷ 

ʩʠʥʭʨʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ (Synchronous Transport Module) STM-1. ɽʛʦ 

ʫʧʨʦʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʘ ʥʘ ʨʠʩʫʥʦʢ 1.1.. ʄʦʜʫʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʨʝʡʤ (ʨʘʤʢʫ) 

9Å270 = 2430 ʙʘʡʪ. ʂʨʦʤʝ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʟʳʚʘʝʤʦʡ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʣʝʟʥʦʡ 

ʥʘʛʨʫʟʢʦʡ), ʦʥ ʩʦʜʝʨʞʠʪ ʚ 4-ʡ ʩʪʨʦʢʝ ʫʢʘʟʘʪʝʣʴ (Pointer, PTR), ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʘʯʘʣʦ 

ʟʘʧʠʩʠ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ. 
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ʈʠʩ. 1.2 ï ʉʪʨʫʢʪʫʨʘ ʤʦʜʫʣʷ STM-1 

 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʤʘʨʰʨʫʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ, ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʨʘʤʢʠ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʝʢʮʠʦʥʥʳʡ ʟʘʛʦʣʦʚʦʢ (Section Over Head, SOH). ʅʠʞʥʠʝ 5Å9 = 45 ʙʘʡʪʦʚ 

(ʧʦʩʣʝ ʫʢʘʟʘʪʝʣʷ) ʦʪʚʝʯʘʶʪ ʟʘ ʜʦʩʪʘʚʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʦ ʤʝʩʪʦ ʩʝʪʠ, ʢ ʪʦʤʫ 

ʤʫʣʴʪʠʧʣʝʢʩʦʨʫ, ʛʜʝ ʵʪʦʪ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ ʙʫʜʝʪ ʧʝʨʝʬʦʨʤʠʨʦʚʳʚʘʪʴʩʷ. ɼʘʥʥʘʷ 

ʯʘʩʪʴ ʟʘʛʦʣʦʚʢʘ ʪʘʢ ʠ ʥʘʟʳʚʘʝʪʩʷ: ʩʝʢʮʠʦʥʥʳʡ ʟʘʛʦʣʦʚʦʢ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ (MSOH). 

ɺʝʨʭʥʠʝ 3Å9 = 27 ʙʘʡʪʦʚ (ʜʦ ʫʢʘʟʘʪʝʣʷ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʢʮʠʦʥʥʳʡ ʟʘʛʦʣʦʚʦʢ 

ʨʝʛʝʥʝʨʘʪʦʨʘ (RSOH), ʛʜʝ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʪʦʢʘ, "ʧʦʚʨʝʞʜʝʥʥʦʛʦ" 

ʧʦʤʝʭʘʤʠ, ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʥʝʤ. 

ʆʜʠʥ ʮʠʢʣ ʧʝʨʝʜʘʯʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʯʠʪʳʚʘʥʠʝ ʚ ʣʠʥʠʶ ʪʘʢʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʪʘʙʣʠʮʳ. ʇʦʨʷʜʦʢ ʧʝʨʝʜʘʯʠ ʙʘʡʪʦʚ ð ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʩʚʝʨʭʫ ʚʥʠʟ (ʪʘʢ ʞʝ, ʢʘʢ ʧʨʠ ʯʪʝʥʠʠ 

ʪʝʢʩʪʘ ʥʘ ʩʪʨʘʥʠʮʝ). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʧʝʨʝʜʘʯʠ STM-1 ʩʦʩʪʘʚʣʷʝʪ 125 ʤʢʩ, ʪ.ʝ. 

ʦʥ ʧʦʚʪʦʨʷʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 8 ʢɻʮ. ʂʘʞʜʘʷ ʢʣʝʪʦʯʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 8 

ʙʠʪÅ8 ʢɻʮ =  64 ʢʙʠʪ/ʩ. ɿʥʘʯʠʪ, ʝʩʣʠ ʪʨʘʪʠʪʴ ʥʘ ʧʝʨʝʜʘʯʫ ʚ ʣʠʥʠʶ ʢʘʞʜʦʡ ʧʨʷʤʦʫʛʦʣʥɹʦʡ 



ʨʘʤʢʠ 125 ʤʢʩ, ʪʦ ʟʘ ʩʝʢʫʥʜʫ ʚ ʣʠʥʠʶ ʙʫʜʝʪ ʧʝʨʝʜʘʥʦ 9Å270Å64 ʂʙʠʪ/ʩ = 155 520 ʂʙʠʪ/ʩ, 

ʪ.ʝ. 155 ʄʙʠʪ/ʩ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʤʦʱʥʳʭ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʚ SDH-ʩʠʩʪʝʤʘʭ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʩʢʦʨʦʩʪʥʘʷ ʠʝʨʘʨʭʠʷ: ʯʝʪʳʨʝ ʤʦʜʫʣʷ STM-1 ʦʙʲʝʜʠʥʷʶʪʩʷ ʧʫʪʝʤ ʧʦʙʘʡʪʦʚʦʛʦ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʚ ʤʦʜʫʣʴ STM-4, ʧʝʨʝʜʘʚʘʝʤʳʡ ʩʦ ʩʢʦʨʦʩʪʴʶ 622,080 ʄʙʠʪ/ʩ; ʟʘʪʝʤ 

ʯʝʪʳʨʝ ʤʦʜʫʣʷ STM-4 ʦʙʲʝʜʠʥʷʁ ʪʩʷ ʚ ʤʦʜʫʣʴ STM-16 ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 2488,320 

ʄʙʠʪ/ʩ; ʥʘʢʦʥʝʮ ʯʝʪʳʨʝ ʤʦʜʫʣʷ STM-16 ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 

ʤʦʜʫʣʴ STM-64 (9953, 280 ʄʙʠʪ/ʩ). 

ɺ ʩʝʪʠ SDH ʧʨʠʤʝʥʝʥʳ ʧʨʠʥʮʠʧʳ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ. ʇʦʜʣʝʞʘʱʠʝ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʩʠʛʥʘʣʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ 

(Container ð ʉ). ɺʩʝ ʦʧʝʨʘʮʠʠ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʩʦʜʝʨʞʘʥʠʷ, ʯʝʤ ʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʝʪʠ SDH, ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʠʛʥʘʣʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʠʛʥʘʣʳ PDH. 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʧʦ ʩʢʦʨʦʩʪʠ ʢ ʧʝʨʚʦʤʫ ʫʨʦʚʥʶ ʠʝʨʘʨʭʠʠ SDH (155, 520 ʄʙʠʪ/ʩ) 

ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ ʩʦ ʩʢʦʨʦʩʪʴʶ 139,264 ʄʙʠʪ/ʩ, ʦʙʨʘʟʫʝʤʳʡ ʥʘ ʚʳʭʦʜʝ 

ʘʧʧʘʨʘʪʫʨʳ ʧʣʝʟʠʦʭʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ ʀʂʄ-1920. ɽʛʦ ʧʨʦʱʝ ʚʩʝʛʦ ʨʘʟʤʝʩʪʠʪʴ ʚ 

ʤʦʜʫʣʝ STM-1. ɼʣʷ ʵʪʦʛʦ ʧʦʩʪʫʧʘʶʱʠʡ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʩʥʘʯʘʣʘ "ʫʧʘʢʦʚʳʚʘʶʪ" ʚ 

ʢʦʥʪʝʡʥʝʨ (ʪ.ʝ. ʨʘʟʤʝʱʘʶʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʟʠʮʠʷʭ ʝʛʦ ʮʠʢʣʘ), ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʉ-4. ʈʘʤʢʘ ʢʦʥʪʝʡʥʝʨʘ ʉ-4 ʩʦʜʝʨʞʠʪ 9 ʩʪʨʦʢ ʠ 260 ʦʜʥʦʙʘʡʪʦʚʳʭ ʩʪʦʣʙʦʚ. ɼʦʙʘʚʣʝʥʠʝʤ 

ʩʣʝʚʘ ʝʱʝ ʦʜʥʦʛʦ ʩʪʦʣʙʮʘ ð ʤʘʨʨhʫʪʥʦʛʦ ʠʣʠ ʪʨʘʢʪʦʚʦʛʦ ʟʘʛʦʣʦʚʢʘ (Path Over Head, 

POH) ð ʵʪʦʪ ʢʦʥʪʝʡʥʝʨ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨ VC-4. 

ʅʘʢʦʥʝʮ, ʯʪʦʙʳ ʧʦʤʝʩʪʠʪʴ ʚʠʨʪʫʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨ VC-4 ʚ ʤʦʜʫʣʴ STM-1, ʝʛʦ 

ʩʥʘʙʞʘʶʪ ʫʢʘʟʘʪʝʣʝʤ (PTR), ʦʙʨʘʟʫʷ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʙʣʦʢ AU-4 

(Administrative Unit), a ʧʦʩʣʝʜʥʠʡ ʧʦʤʝʱʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʜʫʣʴ STM-1 ʚʤʝʩʪʝ ʩ 

ʩʝʢʮʠʦʥʥʳʤ ʟʘʛʦʣʦʚʢʦʤ SOH (ʈʠʩʫʥʦʢ 1.3). 

ʉʠʥʭʨʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ STM-1 ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʠ ʧʣʝʟʠʦʭʨʦʥʥʳʤʠ 

ʧʦʪʦʢʘʤʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 2,048 ʄʙʠʪ/ʩ. ʊʘʢʠʝ ʧʦʪʦʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʘʧʧʘʨʘʪʫʨʦʡ ʀʂʄ-30, 

ʦʥʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʷʭ. ɼʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ "ʫʧʘʢʦʚʢʠ" 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʪʝʡʥʝʨ ʉ12. ʎʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʟʠʮʠʷʭ 

ʵʪʦʛʦ ʢʦʥʪʝʡʥʝʨʘ. ʇʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʤʘʨʰʨʫʪʥʦʛʦ, ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ, ʟʘʛʦʣʦʚʢʘ (ʈʆʅ) 

ʦʙʨʘʟʫʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨ VC-12. ɺʠʨʪʫʘʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʠ 

ʨʘʩʬʦʨʤʠʨʦʚʳʚʘʪʁʩʷ ʚ ʪʦʯʢʘʭ ʦʢʦʥʯʘʥʠʡ ʪʨʘʢʪʦʚ. 

ɺ ʤʦʜʫʣʝ STM-1 ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ 63 ʚʠʨʪʫʘʣʴʥʳʭ ʢʦʥʪʝʡʥʝʨʘ VC-12. ʇʨʠ ʵʪʦʤ 

ʧʦʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʠʨʪʫʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨ VC-12 ʩʥʘʙʞʘʶʪ ʫʢʘʟʘʪʝʣʝʤ 

(PTR) ʠ ʦʙʨʘʟʫʶʪ ʪʝʤ ʩʘʤʳʤ ʪʨʘʥʩʧʦʨʪʥʳʡ ʙʣʦʢ TU-12 (Tributary Unit) ʊʝʧʝʨʴ ʮʠʬʨʦʚʳʝ 

ʧʦʪʦʢʠ ʨʘʟʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʣʦʢʦʚ ʤʦʞʥʦ ʦʙʲʝʜʠʥʷʪʴ ʚ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ 155,520 

ʄʙʠʪ/ʩ. ʉʥʘʯʘʣʘ ʪʨʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʣʦʢʘ TU-12 ʧʫʪʝʤ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʦʙʲʝʜʠʥʷʶʪ 

ʚ ʛʨʫʧʧʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʣʦʢʦʚ TUG-2 (Tributary Unit  Group),  ʟʘʪʝʤ  ʩʝʤʴ ʛʨʫʧʧ TUG-2  

ʤʫʣʴʪʠʧʣʝʢʩʠʨʫʁ ʪ ʚ ʛʨʫʧʧʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʣʦʢʦʚ TUG-3, ʘ ʪʨʠ ʛʨʫʧʧʳ TUG-3 

ʦʙʲʝʜʠʥʷʶʪ ʚʤʝʩʪʝ ʠ ʧʦʤʝʱʘʶʪ ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨ VC-4. ɼʘʣʝʝ ʧʫʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʚʝʩʪʝʥ (ʈʠʩʫʥʦʢ 1.3). 
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ʈʠʩ. 1.3 -ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ SDH 

 

ʇʣʝʟʠʦʭʨʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʧʦʪʦʢʠ ʚʩʝʭ ʫʨʦʚʥʝʡ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʉ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʜʫʨʳ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʢʦʨʦʩʪʝʡ (ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ, ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʠ 

ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ). 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʘʧʧʘʨʘʪʫʨʳ SDH ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʪʨʘʢʪʦʚʳʭ ʠ ʩʝʪʝʚʳʭ 

ʟʘʛʦʣʦʚʢʘʭ ʧʦʤʠʤʦ ʤʘʨʰʨʫʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʟʜʘʝʪʩʷ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʙʣʶʜʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʡ ʩʝʪʴʶ ʚ ʮʝʣʦʤ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚ 

ʤʫʣʴʪʠʧʣʝʢʩʦʨʘʭ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʢʣʠʝʥʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʠ ʜʠʘʛʥʦʩʪʠʢʫ, 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʪʴ ʠ ʫʩʪʨʘʥʷʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʨʝʘʣʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʝʪʠ ʠ ʩʦʭʨʘʥʠʪʴ ʚʩrʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. 

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ SDH ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʩʠʥʭʨʦʥʥʫʶ ʧʝʨʝʜʘʯʫ ʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ. ʕʣʝʤʝʥʪʳ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪ 
ʦʜʠʥ ʟʘʜʘʶʱʠʡ ʛʝʥʝʨʘʪʦʨ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʦ ʚʘʞʥʳʤʠ; 

¶ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʷʤʦʡ ʚʚʦʜ/ʚʳʚʦʜ ʧʦʪʦʢʘ ɽ1; 

¶ ʥʘʜʸʞʥʦʩʪʴ ʠ ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʩʪʴ ʩʝʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʪʝʤ, ʯʪʦ, ʚʦ-

ʧʝʨʚʳʭ, ʩʝʪʴ ʠʩʧʦʣʴʟʫʝʪ ʚʦʣʦʢʦʥʥʦ ï ʦʧʪʠʯʝʩʢʠʝ ʢʘʙʝʣʠ, ʧʝʨʝʜʘʯʘ ʧʦ 

ʢʦʪʦʨʳʤ ʥʝ ʧʦʜʚʝʨʞʝʥʘ ʜʝʡʩʪʚʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ, ʚʦ-ʚʪʦʨʳʭ, 

ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʛʠʙʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʷʤʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʘʱʠʱʝʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʜʦʧʫʩʢʘʶʱʠʡ ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʫʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʩ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʳʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʚ ʩʣʫʯʘʝ 

ʧʦʚʨʝʞʜʝʥʠʷ  ʦʜʥʦʛʦ ʠʟ ʥʠʭ, ʘ ʪʘʢʞʝ ʦʙʭʦʜ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʟʣʘ ʩʝʪʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʵʪʠ ʩʝʪʠ ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʤʠʩʷ; 

¶ ʚʳʜʝʣʝʥʠʝ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ï ʫʩʣʫʛʘ, ʢʦʪʦʨʘʷ ʨʘʥʴʰʝ 

ʤʦʛʣʘ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʪʦʣʴʢʦ ʧʦ ʟʘʨʘʥʝʝ ʩʧʣʘʥʠʨʦʚʘʥʥʦʡ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ, 

ʪʝʧʝʨʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥʜʳ ʧʫʪʝʤ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʥʘ ʜʨʫʛʦʡ ʢʘʥʘʣ; 

¶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʣʶʙʦʛʦ ʪʨʘʬʠʢʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʚʠʨʪʫʘʣʴʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʜʨʫʛʠʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ (ɸʊʄ, ISDN, Frame Relay); 

¶ ʛʠʙʢʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʇʦʜʚʝʜʝʤ ʠʪʦʛʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘʤʠ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ: 

ʆʪʣʠʯʠʷ SDH ʦʪ PDH: 

1. ɽʜʠʥʳʡ ʜʣʷ ʚʩʝʭ ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʳʡ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ; 

2. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʟʘʛʦʣʦʚʢʦʚ ʠ ʫʢʘʟʘʪʝʣʝʡ; 

3. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ) ʜʣʷ ʚʩʝʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ: ʉʐɸ, ʗʧʦʥʠʷ, ɽʚʨʦʧʘ. 

 

 

ɼʦʩʪʦʠʥʩʪʚʘ SDH: 

1. ʋʧʨʦʱʝʥʥʳʡ ʧʨʦʮʝʩʩ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʠ ʜʝʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ 

ʥʝ ʥʘʜʦ ʤʥʦʛʦ ʨʘʩʧʘʢʦʚʳʚʘʪʴ, ʢʘʢ ʚ ʇʎʀ, ʪʘʢ ʢʘʢ ʝʩʪʴ ʤʥʦʛʦ ʟʘʛʦʣʦʚʢʦʚ. 

2. ʇʨʦʩʪʦʪʘ ʚʚʦʜʘ ʢʦʤʧʦʥʝʥʪʥʳʭ ʩʠʛʥʘʣʦʚ - ɿʘʛʦʣʦʚʢʠ + ʧʣʘʚʘʶʱʠʡ ʨʝʞʠʤ 

3. ʂʘʯʝʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʳʤʠ ʩʝʪʷʤʠ: 

¶ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʷʤʠ: ʚʳʷʚʣʝʥʠʝ ʜʠʩʪʘʮʠʦʥʥʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠ 

ʠʩʧʨʘʚʣʝʥʠʝ ʝʝ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 



ʅʝʜʦʩʪʘʪʢʠ SDH: 

1. ʉʠʩʪʝʤʘ ʦʯʝʥʴ ʜʦʨʦʛʘʷ; 

2. ɼʦʣʞʥʘ ʙʳʪʴ ʚʳʩʦʯʘʡʰʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʯʘʩʪʦʪʳ. ɸ ʵʪʦ ʩʜʝʣʘʪʴ ʩʣʦʞʥʦ. 

3. ɹʦʣʴʰʦʝ ʚʨʝʤʷ ʚʭʦʞʜʝʥʠʷ ʚ ʩʠʥʭʨʦʥʠʟʤ; 

4. ʉʠʩʪʝʤʘ ʯʨʝʟʚʳʯʘʡʥʦ ʠʟʙʳʪʦʯʥʘ, ʪ.ʢ. ʤʥʦʛʦ ʟʘʛʦʣʦʚʢʦʚ ʠ ʧʫʩʪʳʭ ʤʝʩʪ ʥʘ 

ʙʫʜʫʱʝʝ. ʅʦ ʵʪʦ ʦʢʫʧʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

 

ʏʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ ʈʈʃ 

 

ɼʠʘʧʘʟʦʥ 7 ɻɻʮ (7.25-7.55 ɻɻʮ) 

ɼʠʘʧʘʟʦʥ 7 ɻɻʮ ʦʩʚʦʝʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ. ɺ ʥʝʤ ʨʘʙʦʪʘʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʩʨʝʜʥʝʡ ʝʤʢʦʩʪʠ (ʧʦʨʷʜʢʘ 300-700 ʊʃʌ 

ʢʘʥʘʣʦʚ ʚ ʩʪʚʦʣʝ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤ ʠ ʜʦ 55 ʄʙʠʪ/ʩ - ʜʣʷ ʮʠʬʨʦʚʳʭ). ʉʫʱʝʩʪʚʫʝʪ ʠ 

ʘʧʧʘʨʘʪʫʨʘ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʪʦʢʦʚ STM-1. ɺ ʵʪʦʤ 

ʜʠʘʧʘʟʦʥʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘʯʠʥʘʶʪ ʦʢʘʟʚrʘʪʴ ʚʣʠʷʥʠʝ ʛʠʜʨʦʤʝʪʝʦʨʳ 

(ʜʦʞʜʴ, ʩʥʝʛ, ʪʫʤʘʥ ʠ ʧʨ.). ʂʨʦʤʝ ʪʦʛʦ, ʚʣʠʷʝʪ ʘʪʤʦʩʬʝʨʥʘʷ ʨʝʬʨʘʢʮʠʷ, ʧʨʠʚʦʜʷʱʘʷ ʢ 

ʟʘʢʨʳʪʠʶ ʪʨʘʩʩʳ ʠʣʠ ʢ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚʦʣʥ.  

ʉʨʝʜʥʷʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʨʦʣʝʪʘ ʈʈʃ ʩʦʩʪʘʚʣʷʝʪ 30-40 ʢʤ. ɸʥʪʝʥʥʳ ʠʤʝʶʪ ʚʳʩʦʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʧʨʠ ʜʠʘʤʝʪʨʘʭ ʧʦʨʷʜʢʘ 1.5 - 2.5 ʤ.  

ʏʠʩʣʦ ʨʘʜʠʦʩʨʝʜʩʪʚ ʚ ʈʦʩʩʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʪʦʪ ʜʠʘʧʘʟʦʥ, ʧʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʝʣʠʢʦ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʙʣʘʛʦʧʦʣʫʯʥʘ. ʆʜʥʘʢʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦʤʝʭʠ ʦʪ ʩʦʩʝʜʥʠʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʘʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ.  

 ɼʠʘʧʘʟʦʥʳ 11 ʠ 13 ɻɻʮ  (10.7-11.7, 12.7-13.2 ɻɻʮ) 

ʕʪʠ ʜʠʘʧʘʟʦʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʈʈʃ. ʇʨʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʨʦʣʝʪʘ 15-30 ʢʤ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʘʥʪʝʥʥʳ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ 

ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʝʰʝʚʠʟʥʫ ʘʥʪʝʥʥʳʭ ʦʧʦʨ.  

ɼʦʣʷ ʚʣʠʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʡ ʨʝʬʨʘʢʮʠʠ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʫʤʝʥʴʰʘʝʪʩʷ, 

ʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʛʠʜʨʦʤʝʪʝʦʨʦʚ. ɺ ʵʪʠʭ ʜʠʘʧʘʟʦʥʘʭ, ʚ ʦʩʥʦʚʥʦʤ, ʩʪʨʦʷʪʩʷ 

ʮʠʬʨʦʚʳʝ ʨʘʜʠʦʨʝʣʝʡʥʳʝ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʥʘ ʩʢʦʨʦʩʪʠ ʜʦ 55 ʄʙʠʪ/ʩ, ʭʦʪʷ, ʝʩʪʴ ʧʨʠʤʝʨʳ 

ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʜʦ 155 ʄʙʠʪ/ʩ. 

ʅʦ ʵʪʠ ʜʠʘʧʘʟʦʥʳ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʦʩʨʝʜʩʪʚ. ʉʧʫʪʥʠʢʦʚʳʝ 

ʩʠʩʪʝʤʳ ʩʚʷʟʠ, ʨʘʟʣʠʯʥʳʝ ʨʘʜʠʦʣʦʢʘʪʦʨʳ ʠ ʧʝʣʝʥʛʘʪʦʨʳ, ʦʭʨʘʥʥʳʝ ʩʠʩʪʝʤʳ ʩʦʟʜʘʶʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʚ ʜʘʥʥʳʭ 

ʜʠʘʧʘʟʦʥʘʭ.  

ɼʠʘʧʘʟʦʥʳ 15 ʠ 18 ɻɻʮ (14.5-15.35, 17.7-19.7 ɻɻʮ) 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʩʚʷʟʠ ʧʨʠʚʝʣʦ ʢ ʙʫʨʥʦʤʫ ʦʩʚʦʝʥʠʶ ʵʪʠʭ ʜʠʘʧʘʟʦʥʦʚ 

ʯʘʩʪʦʪ. ʉʨʝʜʥʷʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʨʦʣʝʪʦʚ ʜʦʩʪʠʛʘʝʪ 20 ʢʤ ʜʣʷ ʟʦʥ ʩ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ. 

ɸʧʧʘʨʘʪʫʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʚʠʜʝ ʤʦʥʦʙʣʦʢʘ. ʊʠʧʦʚʳʝ ʧʘʨʘʙʦʣʠʯʝʩʢʠʝ ʘʥʪʝʥʥʳ ʠʤʝʶʪ 

ʜʠʘʤʝʪʨʳ 0.6, 1.2 ʠʣʠ 1.8 ʤ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʫʩʠʣʝʥʠʷ ʦʪ 38 ʜʦ 46 ʜɹ. ɺ ʨʷʜʝ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʠ ʜʠʘʧʘʟʦʥ 15 ɻɻʮ ʫʞʝ ʧʝʨʝʛʨʫʞʝʥ ʨʘʜʠʦʩʨʝʜʩʪʚʘʤʠ. ɼʠʘʧʘʟʦʥ 18 ɻɻʮ ʧʦʢʘ ʙʦʣʝʝ  

ʩʚʦʙʦʜʝʥ.  

ʅʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʛʥʘʣʦʚ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʛʠʜʨʦʤʝʪʝʦʨʳ ʠ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʧʨʤ̫ʳʭ ʠ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ. ʆʩʣʘʙʣʝʥʠʝ ʚ ʜʦʞʜʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 1-12 

ʜɹ/ʢʤ (ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʞʜʝʡ 20-160 ʤʤ/ʯʘʩ). ʅʝʢʦʪʦʨʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠ ʩʘʤʘ 

ʘʪʤʦʩʬʝʨʘ (ʘʪʦʤʳ ʢʠʩʣʦʨʦʜʘ ʠ ʤʦʣʝʢʫʣʳ ʚʦʜʳ), ʦʩʣʘʙʣʝʥʠʝ ʚ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪ 0.1 

ʜɹ/ʢʤ.  

 

ɼʠʘʧʘʟʦʥ 23 ɻɻʮ (21.2-23.6 ɻɻʮ) 

ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʄʉʕ-ʈ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʨʘʟʨʝʰʝʥʦ ʩʪʨʦʠʪʴ  ʩʠʩʪʝʤʳ 

ʘʥʘʣʦʛʦʚʦʡ ʠ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ ʣʶʙʦʡ ʝʤʢʦʩʪʠ. ʉʨʝʜʥʷʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʨʦʣʝʪʦʚ ʤʝʥʴʰʝ 

20 ʢʤ, ʪʘʢ ʢʘʢ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʛʥʘʣʦʚ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʛʠʜʨʦʤʝʪʝʦʨʳ ʠ 



ʦʩʣʘʙʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ. ɾʝʣʘʪʝʣʥɹʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʦʣʷʨʠʟʘʮʠʶ 

ʨʘʜʠʦʚʦʣʥ, ʭʦʪʷ ʨʘʟʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʦʡ ʧʦʣʨ̫ʠʟʘʮʠʠ. ʊʠʧʦʚʳʝ ʧʘʨʘʙʦʣʠʯʝʩʢʠʝ 

ʘʥʪʝʥʥʳ ʠʤʝʶʪ ʜʠʘʤʝʪʨʳ 0.3, 0.6 ʠ 1.2 ʤ.  

ʆʩʣʘʙʣʝʥʠʝ ʚ ʜʦʞʜʷʭ ʤʦʞʝʪ ʙʳʪʴ ʦʪ 2 ʜʦ 18 ʜɹ/ʢʤ, ʘ ʚ ʘʪʤʦʩʬʝʨʝ ʜʦʩʪʠʛʘʝʪ 0.2 

ʜɹ/ʢʤ. ɼʠʘʧʘʟʦʥ ʨʘʟʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʨʘʩʯʝʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʚrʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʤʝʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʜʠʘʧʘʟʦʥ 7 ɻɻʮ, ʧʦʩʢʦʣʴʢʫ ʫ ʆʆʆ çʊʦʤʩʢʪʨʘʥʩʛʘʟè 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʘʥʘʣʦʛʦʚʘʷ ʈʈʃ ʫʞʝ ʨʘʙʦʪʘʝʪ ʥʘ ʵʪʠʭ ʯʘʩʪʦʪʘʭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʣʫʯʘʪʴ 

ʨʘʟʨʝʰʝʥʠʝ ɻʈʏʂ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʘ ʥʫʞʥʦ ʧʨʦʩʪʦ ʧʦʜʘʪʴ ʟʘʷʚʣʝʥʠʝ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʥʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʯʘʩʪʦʪʥʦʛʦ ʧʣʘʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʬʠʨʤ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ STM-1 ʜʣʷ ʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ ʩʚʦʠʭ 

ʘʥʘʣʦʛʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ.  

 

ɺʠʜʳ ʩʪʘʥʮʠʡ ʈʈʃ 

 

ʅʘ ʈʈʃ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʩʪʘʥʮʠʡ: 

1. ʆʢʦʥʝʯʥʘʷ ʩʪʘʥʮʠʷ (OC), ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʚʚʦʜʘ ʚ ʈʈʃ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʠ 

ʊɺ ʩʠʛʥʘʣʘ ʥʘ ʩʪʦʨʦʥʝ ʧʝʨʝʜʘʯʠ ʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʥʘ ʩʪʦʨʦʥʝ ʧʨʠʝʤʘ. 

ʆʉ ʈʈʃ ʩʚʷʟʘʥʘ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʩ ʄʊʉ ʠ ʊʎ. ʏʘʩʪʦ ʆʉ ʩʦʚʤʝʱʘʶʪʩʷ ʩ 

ʊʎ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʆʉ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.4. 

 
 

ʈʠʩ. 1.4 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʆʉ 

 

2. ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʩʪʘʥʮʠʷ (ʇʉ), ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʦʪ 

ʧʨʝʜʳʜʫʱʝʡ ʩʪʘʥʮʠʠ, ʠʭ ʫʩʠʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʜʫʶʱʝʡ ʩʪʘʥʮʠʠ. 

ʉʦʝʜʠʥʝʥʠʝ ʥʘ ʇʉ ʤʝʞʜʫ ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʧʨʠʝʤʥʠʢʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʝ, ʪ.ʝ. ʙʝʟ ʜʝʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʦʚ ʚ ʧʨʠʝʤʥʠʢʝ ʠ ʙʝʟ 

ʤʦʜʫʣʷʮʠʠ ʚ ʧʝʨʝʜʘʪʯʠʢʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ 

ʚʳʜʝʣʝʥʠʝ ʊɺ ʧʨʦʛʨʘʤʤʳ - ʜʣʷ ʵʪʦʛʦ ʜʝʤʦʜʫʣʷʮʠʷ ʩʠʛʥʘʣʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʯʘʩʪʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʝʛʦ ʩʥʷʪʠʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʳʭʦʜʘ ʧʨʠʝʤʥʠʢʘ, 

ʯʪʦ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʢʚʦʟʥʳʭ ʢʘʥʘʣʦʚ. 

ɺ ʤʘʣʦʢʘʥʘʣʴʥʳʭ ʈʈʃ ʠ ʦʩʦʙʝʥʥʦ ʚ ʈʈʃ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʦʩʪʨʦʝʥʠʝ ʘʧʧʘʨʘʪʫʨʳ ʇʉ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʝʤʦʜʫʣʷʮʠʷ ʠ ʤʦʜʫʣʷʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ 

ʢʘʞʜʦʡ ʇʉ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʠ ʚʳʚʦʜʠʪʴ ʊʃʌ ʢʘʥʘʣʳ ʥʘ ʣʶʙʦʡ ʇʉ. ʉʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ ʩʪʘʥʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.5. 



 
 

ʈʠʩ. 1.5-ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʇʉ 

 

3. ʋʟʣʦʚʳʝ ʩʪʘʥʮʠʠ (ʋʉ) ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʯʘʩʪʠ ʊʃʌ ʢʘʥʘʣʦʚ ʠ 

ʚʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʳʭ ʢʘʥʘʣʦʚ. ʆʪ ʋʉ ʯʘʩʪʦ ʙʝʨʫʪ ʥʘʯʘʣʦ 

ʥʦʚʳʝ ʈʈʃ (ʣʠʥʠʠ ʦʪʚʝʪʚʣʝʥʠʷ). ɺ ʊʃʌ ʩʪʚʦʣʘʭ ʥʘ ʋʉ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʤʦʜʫʣʷʮʠʷ 

ʩʠʛʥʘʣʦʚ ʩʦ ʩʪʦʨʦʥʳ ʧʨʠʝʤʘ ʠ ʤʦʜʫʣʷʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʝʨʝʜʘʯʠ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠ ʚ ʊɺ ʩʪʚʦʣʘʭ. ʉʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ ʩʪʘʥʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.6. 

 

 
 

ʈʠʩ. 1.6-ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʋʉ 

  

 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʘʥʪʝʥʥʘʤ ʈʈʃ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʈʈʃ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʝʨʝʜʘʪʯʠʢʠ ʤʦʱʥʦʩʪʴʶ 

2 õ 10 ɺʪ ʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʘʞʝ 0,5 ɺʪ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʧʫʥʢʪʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ 40 õ 60 ʢʤ ʠ ʚʳʩʦʪʘ ʤʘʯʪ 50 õ 100 ʤ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʫʩʪʦʡʯʠʚʦʡ ʩʚʷʟʠ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ ʩʦʩʪʘʚʣʷʝʪ 1000 õ 40000 (30 õ 46 ʜɹ). 

ʆʙʳʯʥʦ ʘʥʪʝʥʥʳ ʜʝʮʠʤʝʪʨʦʚʳʭ ʚʦʣʥ ʦʙʣʘʜʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ ʧʨʠʤʝʨʥʦ 30 ʜɹ 

ʠ ʘʥʪʝʥʥʳ ʩʘʥʪʠʤʝʪʨʦʚʳʭ ʚʦʣʥ 40 õ 46 ʜɹ. 



ʅʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʈʈʃ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ ʧʨʠʤʝʥʷʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʚʫʭʯʘʩʪʦʪʥʫʶ 

ʩʭʝʤʫ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʪʨʝʙʫʝʪ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʥʪʝʥʥ ʥʝ ʤʝʥʝʝ 65 õ 70 ʜɹ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʟʘʪʫʭʘʥʠʷ ʤʝʞʜʫ ʪʨʘʢʪʘʤʠ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ, 

ʠʟʣʫʯʘʝʤʦʝ ʠ ʧʨʠʥʠʤʘʝʤʦʝ ʘʥʪʝʥʥʦʡ ʧʦʣʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ 

ʧʦʣʷʨʠʟʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʣʠʥʠʠ ʧʠʪʘʥʠʷ ʠ ʦʙʣʫʯʘʪʝʣʴ ʘʥʪʝʥʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ 

ʪʘʢ, ʯʪʦʙʳ ʙʳʣʦ ʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʚʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʚʦʣʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦʣʷʨʠʟʘʮʠʷʤʠ, ʠ ʜʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥʳ ʜʦʣʞʥʘ ʙʳʪʴ ʘʩʠʤʤʝʪʨʠʯʥʦʡ. 

ʆʪʨʘʞʝʥʥʳʝ ʚʦʣʥʳ ʚ ʪʨʘʢʪʝ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʥʝʣʠʥʝʡʥʦʩʪʠ ʬʘʟʦʚʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʣʝʜʥʝʛʦ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚ ʩʠʛʥʘʣʝ. ɼʦʧʫʩʪʠʤʘʷ 

ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝʤ ʣʠʥʠʠ ʩ ʘʥʪʝʥʥʦʡ, ʜʣʷ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 2 % ʚʦ ʚʩʝʡ ʨʘʙʦʯʝʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ. ɼʣʷ 

ʵʪʠʭ ʩʠʩʪʝʤ ʧʦʣʦʩʘ ʯʘʩʪʦʪ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʜʘʥʥʦʤʫ ʪʨʝʙʦʚʘʥʠʶ, ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 

10 õ 15 % ʦʪ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʘʥʪʝʥʥʳ ʜʦʣʞʥʘ ʙʳʪʴ ʞʝʩʪʢʦʡ, ʯʪʦʙʳ ʧʨʠ ʧʦʨʳʚʘʭ ʚʝʪʨʘ ʫʧʨʫʛʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ʘʥʪʝʥʥʳ ʥʝ ʧʨʝʚʳʰʘʣʘ ʜʦʧʫʩʪʠʤʫʶ ʚʝʣʠʯʠʥʫ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʥʝ 

ʜʦʣʞʥʳ ʧʦʧʘʜʘʪʴ ʚ ʪʨʘʢʪ ʧʠʪʘʥʠʷ ʘʥʪʝʥʥʳ, ʪ.ʢ. ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʪʫʭʘʥʠʷ ʚ 

ʪʨʘʢʪʝ ʠ ʢ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʶ. ɸʥʪʝʥʥʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʦʨʦʪʘ ʚ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʝʣʘʭ ʩ ʮʝʣʴʶ ʪʦʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ 

ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ. 

 

ʇʣʘʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ  

 

ʇʦʜ ʯʘʩʪʦʪʥʳʤ ʧʣʘʥʦʤ ʩʠʩʪʝʤʳ ʈʈʃ ʩʚʷʟʠ ʧʦʥʠʤʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʧʨʠʝʤʘ ʠ 

ʧʝʨʝʜʘʯʠ ʤʝʞʜʫ ʩʪʚʦʣʘʤʠ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʛʝʪʝʨʦʜʠʥʦʚ, ʪ.ʝ. 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʥʘ ʦʜʥʦʤ ʩʪʚʦʣʝ. 

ʊʘʢ ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʩʪʨʦʝʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʈʈʃ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʇʉ 

ʧʨʠʝʤʥʳʝ ʠ ʧʝʨʝʜʘʶʱʠʝ ʘʥʪʝʥʥʳ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʷʟʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʨʷʜʦʤ, ʪʦ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʨʘʙʦʯʠʝ ʯʘʩʪʦʪʳ ʧʨʠ ʧʨʠʝʤʝ ʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦɻ ʪʦʤʫ ʥʘ ʇʉ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʟʤʝʥʝʥʠʠ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ 

ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ ʢʘʢ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʜʥʦʩʪʦʨʦʥʥʝʡ, ʪʘʢ ʠ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʚʷʟʠ. 

ʀʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʩʭʝʤʦʡ 

ʧʦʩʪʨʦʝʥʠʷ ʘʧʧʘʨʘʪʫʨʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʇʉ ʚʳʧʦʣʥʷʝʪ ʜʚʝ ʬʫʥʢʮʠʠ: 

1. ʋʩʠʣʝʥʠʝ ʩʠʛʥʘʣʘ;  

2. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʉɺʏ ʩʠʛʥʘʣʘ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 
ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʧʨʠʝʤʥʠʢʦʤ ʜʘʥʥʦʡ ʩʪʘʥʮʠʠ.  

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʧʣʘʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʚ ʈʈʃ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, ʜʣʷ ʩʪʚʦʣʘ: 

¶ ʜʚʫʭʯʘʩʪʦʪʥʳʡ ʧʣʘʥ (ʨʠʩʫʥʦʢ 1.7 ); 

¶ ʯʝʪʳʨʝʭʯʘʩʪʦʪʥʳʡ ʧʣʘʥ (ʨʠʩʫʥʦʢ 1.8 ); 

¶ ʰʝʩʪʠʯʘʩʪʦʪʥʳʡ ʧʣʘʥ (ʨʠʩʫʥʦʢ 1.9). 

ʇʉ ʇʉ ʇʉ ʇʉ ʇʉ
f1

f2

f2

f1

f1

f2

f2 f1 f2

f1 f2 f1

 
 

ʈʠʩ. 1.7. ʉʭʝʤʘ ʜʚʫʭʯʘʩʪʦʪʥʦʛʦ ʧʣʘʥʘ 
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ʈʠʩ. 1.8. ʉʭʝʤʘ ʯʝʪʳʨʝʭʯʘʩʪʦʪʥʦʛʦ ʧʣʘʥʘ 
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ʈʠʩ. 1.9. ʉʭʝʤʘ ʰʝʩʪʠʯʘʩʪʦʪʥʦʛʦ ʧʣʘʥʘ 

 

ɼʚʫʭʯʘʩʪʦʪʥʘʷ ʩʠʩʪʝʤʘ ʵʢʦʥʦʤʠʯʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʘ 

ʯʘʩʪʦʪ, ʥʦ ʪʨʝʙʫʝʪ ʚʳʩʦʢʠʭ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʘʥʪʝʥʥ ʦʪ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʩ ʦʙʨʘʪʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʜʚʫʭʯʘʩʪʦʪʥʦʡ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʈʇɸ, ʧʘʨʘʙʦʣʠʯʝʩʢʠʝ ʠʣʠ ʜʨʫʛʠʝ 

ʘʥʪʝʥʥʳ, ʠʤʝʶʱʠʝ ʟʘʱʠʪʫ ʦʪ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʩ ʦʙʨʘʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʨʷʜʢʘ 60 õ 70 

ʜɹ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʨʠʤʝʥʷʝʪʩʷ ʦʙʳʯʥʦ ʥʘ ʈʈʃ ʙʦʣʴʰʦʡ ʠ ʩʨʝʜʥʝʡ ʝʤʢʦʩʪʠ. 

ʏʝʪʳʨʝʭʯʘʩʪʦʪʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʫʩʢʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʜʝʰʝʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʘʥʪʝʥʥʳʭ ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ ʧʝʨʠʩʢʦʧʠʯʝʩʢʠʭ. ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ 

ʜʫʧʣʝʢʩʥʳʭ ʨʘʜʠʦʩʪʚʦʣʦʚ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʦ ʚ ʜʘʥʥʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʧʨʠ 

ʯʝʪʳʨʝʭʯʘʩʪʦʪʥʦʡ ʩʠʩʪʝʤʝ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʜʚʫʭʯʘʩʪʦʪʥʦʡ ʩʠʩʪʝʤʝ. 

ʏʝʪʳʨʝʭʯʘʩʪʦʪʥʘʷ ʩʠʩʪʝʤʘ ʩ ʙʦʣʝʝ ʧʨʦʩʪʳʤʠ ʘʥʪʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʈʈʃ 

ʩʨʝʜʥʝʡ ʠ ʤʘʣʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʥʫʪʨʠʟʦʥʦʚʳʭ ʠ 

ʥʠʟʦʚʳʭ ʩʚʷʟʝʡ. 

ʏʘʩʪʦʪʳ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ ʚ ʦʜʥʦʤ ʩʪʚʦʣʝ ʈʈʃ ʯʝʨʝʜʫʶʪʩʷ ʦʪ ʩʪʘʥʮʠʠ ʢ ʩʪʘʥʮʠʠ. 

ʉʪʘʥʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʠʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʘʩʪʦʪʝ (f1), ʘ ʧʝʨʝʜʘʯʘ ʥʘ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ (f2), ʦʙʦʟʥʘʯʘʶʪʩʷ ʠʥʜʝʢʩʦʤ ñʅɺò, ʘ ʩʪʘʥʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʠʝʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ (f2), ʧʝʨʝʜʘʯʘ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʡ (f1) ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʠʥʜʝʢʩʦʤ ñɺʅò. 

 
 

ʈʠʩ.  1.10. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʮʠʡ ʈʈʃ 

 

ʇʦʚʪʦʨʝʥʠʝ ʯʝʨʝʟ ʠʥʪʝʨʚʘʣ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʯʘʩʪʦʪ ʜʦʧʫʩʪʠʤʦ ʧʦʪʦʤʫ, ʯʪʦ ʚ 

ʜʠʘʧʘʟʦʥʘʭ ʜʝʮʠʤʝʪʨʦʚʳʭ ʠ ʩʘʥʪʠʤʝʪʨʦʚʳʭ ʚʦʣʥ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ 

ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ. ʆʜʥʘʢʦ ʧʨʠ ʥʝʢʦʪʦʨʳʭ 

ʫʩʣʦʚʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʨʝʬʨʘʢʮʠʠ, ʚʦʟʤʦʞʝʥ 

ʧʨʠʝʤ ʩʠʛʥʘʣʘ ʦʪ ʩʪʘʥʮʠʠ, ʦʪʩʪʦʷʱʝʡ ʥʘ 3 ʠʥʪʝʨʚʘʣʘ (ʤʠʥʫʩ 2 ʩʪʘʥʮʠʠ), ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʩʢʘʞʝʥʠʷʤ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʵʪʦʛʦ ʩʪʘʥʮʠʠ ʈʈʃ 

ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʣʦʤʘʥʦʡ ʣʠʥʠʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʧʘʨʘʟʠʪʥʳʡ ʩʠʛʥʘʣ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʠʣʴʥʦ 

ʦʩʣʘʙʣʷʣʩʷ ʟʘ ʩʯʝʪ ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʚʦʡʩʪʚ ʘʥʪʝʥʥ (ʨʠʩʫʥʦʢ 1.10). 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʧʦʤʝʭʠ ʚ ʤʥʦʛʦʩʪʚʦʣʴʥʳʭ 

ʈʈʃ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʝʤʥʠʢʦʚ ʠ ʧʝʨʝʜʘʪʯʠʢʦʚ ʥʘ 

ʦʙʱʠʡ ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʳʡ ʪʨʘʢʪ, ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʣʘʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ. 

ɺʦ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʈʈʃ ʩʠʩʪʝʤʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʧʣʘʥʳ ʩ ʨʘʟʥʝʩʝʥʥʳʤʠ ʯʘʩʪʦʪʘʤʠ 

ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ, ʪ.ʝ. ʯʘʩʪʦʪʳ ʧʨʠʝʤʘ ʨʘʟʤʝʱʝʥʳ ʚ ʦʜʥʦʡ ʧʦʣʦʚʠʥʝ ʜʠʘʧʘʟʦʥʘ, ʘ 



ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʯ ï ʚ ʜʨʫʛʦʡ ʧʦʣʦʚʠʥʝ ʜʠʘʧʘʟʦʥʘ. ʊʘʢʦʡ ʧʣʘʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.11. 

 

 
 

ʈʠʩ. 1.11 - ʇʣʘʥ ʩ ʨʘʟʥʝʩʝʥʥʳʤʠ ʯʘʩʪʦʪʘʤʠ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ 

 

ʇʨʠ ʪʘʢʦʤ ʧʣʘʥʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʯʘʩʪʦʪʘʤʠ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ 

ʦʜʥʦʛʦ ʩʪʚʦʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʠ ʵʪʦ ʦʙʣʝʛʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʠʝʤʥʳʭ 

ʧʦʣʦʩʦʚʳʭ ʬʠʣʴʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʧʣʘʥʝ ʢʘʞʜʘʷ ʘʥʪʝʥʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʜʣʷ ʧʝʨʝʜʘʯʠ, ʪʘʢ ʠ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ. 

 ʉʫʱʝʩʪʚʫʝʪ ʚʪʦʨʦʡ ʧʣʘʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ï ʧʨʠ ʵʪʦʤ ʧʣʘʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʯʝʨʝʜʦʚʘʥʠʝ ʯʘʩʪʦʪ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ ʦʪʜʝʣʴʥʳʭ ʩʪʚʦʣʦʚ (ʨʠʩʫʥʦʢ 1.12). 

 
ʈʠʩ. 1.12 ï ʇʣʘʥ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʯʘʩʪʦʪ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚʳʙʝʨʝʤ ʯʝʪʳʨʝʭʯʘʩʪʦʪʥʳʡ ʧʣʘʥ, ʧʦʩʢʦʣʴʢʫ ʜʚʫʭʯʘʩʪʦʪʥʦʛʦ ʙʫʜʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟ-ʟʘ ʧʦʯʪʠ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʈʈʉ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʝʩʪʠʯʘʩʪʦʪʥʦʛʦ ʧʣʘʥʘ ʥʝʦʧʨʘʚʜʘʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ, 

ʧʦʣʫʯʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʜʠʘʧʘʟʦʥʝ 7 ɻɻʮ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʠʟ-ʟʘ ʝʛʦ ʟʘʥʷʪʦʩʪʠ. ɺʳʙʦʨ ʯʘʩʪʦʪ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ ʦʩʫʱʝʩʪʚʠʤ ʧʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʦʨʤʫʣʝ: 

7400 164.5 28ʅF n= - + Ö (1.1) 

7400 3.5 28BF n= - + Ö (1.2) 

 

ʌʦʨʤʫʣʘ 1.1 ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʥʠʞʥʶʶ ʨʘʙʦʯʫʶ ʯʘʩʪʦʪʫ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʪʯʠʢʘ, ʘ 

ʬʦʨʤʫʣʘ 1.2 ï ʚʝʨʭʥʶʶ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʰʘʛ ʩʝʪʢʠ ʯʘʩʪʦʪ ʩʦʩʪʘʚʣʷʝʪ 28 ʄɻʮ, ʘ 

ʜʫʧʣʝʢʩʥʳʡ ʨʘʟʥʦʩ ï 160 ʄɻʮ. ʇʦʣʥʳʡ ʯʘʩʪʦʪʥʳʡ ʧʣʘʥ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʈʈʃ ʧʨʠʚʝʜʝʥ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ʈʊʌ ɼʇ.464543.001 ʕ3. 

 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʈʈʃ 

 

ʈʘʟʤʝʱʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʨʠʥʮʠʧʘʤ: 



1. ɸʥʪʝʥʥʳ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʤʘʯʪʝ ʠ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠʭ ʩʦʝʜʠʥʷʶʪ ʚʦʣʥʦʚʦʜʳ. 
ɻʝʨʤʝʪʠʯʥʦʩʪʴ ʘʥʪʝʥʥʦ-ʚʦʣʥʦʚʦʜʥʦʛʦ ʪʨʘʢʪʘ (ɸɺʊ) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ 

ʜʝʛʠʜʨʘʪʦʨʦʚ ï ʫʩʪʨʦʡʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʚʦʣʥʦʚʦʜʘʭ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʝʤʣʝ ʚ ʧʦʤʝʱʝʥʠʠ, ʛʜʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ 

ʤʠʢʨʦʢʣʠʤʘʪ. 

2. ʈʘʟʤʝʱʝʥʠʝ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʛʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (ɺʏ) ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʟʣʝ 

ʘʥʪʝʥʥʳ ʠ ʦʩʪʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʥʠʟʫ ʚ ʧʦʤʝʱʝʥʠʠ. ʉʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ 

ʤʦʜʫʣʪ̫ʦʨʦʤ ʠ ɺʏ ʪʨʘʢʪʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʘʢʩʠʘʣʴʥʳʤ ʢʘʙʝʣʝʤ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʪʘʢʞʝ ʧʦʜʘʝʪʩʷ ʧʠʪʘʥʠʝ ʥʘ ʧʝʨʝʜʘʪʯʠʢʠ ʠ ʧʨʠʝʤʥʠʢʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʟʥʝʩʝʥʥʦʛʦ ʧʨʠʝʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʘʢʞʝ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʤʘʯʪʝ 

ʚʦʟʣʝ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ.  

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʎʈʈʉ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʥɻʝʨʛʠʠ ï ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, 

ʚʝʪʨʦʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʧʝʨʝʨʳʚʘʭ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. ɺʩʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʢʣʘʩʩʳ ʵʥʝʨʛʦʧʦʪʨʝʙʠʪʝʣʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʩʠʩʪʝʤʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ.  

ʉʫʱʝʩʪʚʫʝʪ ʠ ʪʝʥʜʝʥʮʠʷ ʚ ʨʘʟʤʝʱʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʝʩʣʠ ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ ʚʩʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʎʈʈʉ ʨʘʟʤʝʱʘʣʦʩʴ ʥʘ ʟʝʤʣʝ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʨʦʩʪʦʤ 

ʤʠʥʠʘʪʶʨʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʪʘʥʮʠʡ ʚʩʝ 

ʙʦʣʴʰʝ ʧʨʦʝʢʪʠʨʫʶʪ ʨʘʜʠʦʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʚʦʟʣʝ ʘʥʪʝʥʥʳ, ʢʘʢ ʙʦʣʝʝ 

ʜʝʰʝʚʦʝ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʪʘʥʮʠʡ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʚʩʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʟʝʤʣʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʤʝʥʴʰʝ, ʘ ʪʦ ʠ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʘʨʘʶʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʘʢ ʥʘ ʟʝʤʣʝ, ʪʘʢ ʠ ʚʦʟʣʝ ʘʥʪʝʥʥʳ, ʘ ʟʘʢʘʟʯʠʢ ʫʞʝ ʩʘʤ ʚʳʙʠʨʘʝʪ, ʢʘʢ ʝʤʫ 

ʫʜʦʙʥʦ.  

ʀʩʧʦʣʥʝʥʠʝ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʟʣʝ ʘʥʪʝʥʥʳ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ: 

¶ ʆʪʩʫʪʩʪʚʫʝʪ ʟʘʪʫʭʘʥʠʝ ʚ ʚʦʣʥʦʚʦʜʥʦʤ ʪʨʘʢʪʝ, ʢʦʪʦʨʦʝ ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ 
ʜʦʩʪʠʛʘʝʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʭ ʚʝʣʠʯʠʥ. ʅʘʧʨʠʤʝʨ, ʥʘ ʯʘʩʪʦʪʝ 7 ɻɻʮ ʟʘʪʫʭʘʥʠʝ ʚ 

ʩʪʘʥʜʘʨʪʥʦʤ ʚʦʣʥʦʚʦʜʝ ʤʘʨʢʠ ɽ65 ï 0,06ʜʙ/ʤ, ʯʪʦ ʥʘ 100ʤʝʪʨʦʚ ʜʣʠʥʳ ʚʦʣʥʦʚʦʜʘ 

ʜʘʝʪ ʟʘʪʫʭʘʥʠʝ ʥʘ ʧʨʠʝʤ ʠ ʥʘ ʧʝʨʝʜʘʯʫ ʥʘ 6ʜʙ. ʅʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ 

ʟʘʪʫʭʘʥʠʝ ʙʫʜʝʪ ʝʱʝ ʙʦʣʴʰʝ. ʂʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ ʥʘ ʟʘʪʫʭʘʥʠʝ ʪʨʝʙʫʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʝʥʥ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʦʨʦʞʘʝʪ ʩʠʩʪʝʤʫ. 

¶ ʉʪʦʠʤʦʩʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʪʦʠʤʦʩʪʠ 
ʚʦʣʥʦʚʦʜʘ. 

¶ ʆʪʧʘʜʘʝʪ ʧʨʦʙʣʝʤʘ ʧʦʜʜʝʨʞʘʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʚʦʣʥʦʚʦʜʥʦʛʦ ʪʨʘʢʪʘ. 

ʉʫɦʝʩʪʚʫʶʪ ʠ ʥʝʜʦʩʪʘʪʢʠ: 

¶ ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʉɺʏ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʤʘʯʪʝ ʯʘʩʪʦ ʟʘʪʨʫʜʥʝʥ ʜʦʩʪʫʧ ʢ ʥʝʤʫ ʜʣʷ 
ʥʘʩʪʨʦʡʢʠ, ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʤʝʜʣʷʝʪ ʫʩʪʨʘʥʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ï ʚʘʞʥʦʝ ʫʩʣʦʚʠʝ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʘʛʠʩʪʨʘʣʥɹʳʭ ʣʠʥʠʡ ʩʚʷʟʠ. 

¶ ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʨʘʙʦʪʘʪʴ ʚ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ 
ʚʦʟʜʫʭʘ ï ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ï ʣʝʪʦʤ ʜʦ ʤʠʥʠʤʘʣʴʥʦʡ ï ʚ ʩʠʣʴʥʳʡ ʤʦʨʦʟ. ʇʨʠ ʵʪʦʤ 

ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʙʣʦʢ ʨʘʟʤʝʱʝʥ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ 

ʩʦʣʥʮʝ ʤʦʞʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʦʛʨʝʪʴ ʝʛʦ. 

¶ ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳ ʤʝʨʳ ʛʨʦʟʦʟʘʱʠʪʳ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ 
ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ɺʏ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʘʜʠʦʯʘʩʪʦʪʥʦʤ ʙʣʦʢʝ. 

¶ ɿʘʪʨʫʜʥʝʥʦ, ʘ ʪʦ ʠ ʥʝʚʦʟʤʦʞʥʦ ʥʘʨʘʱʠʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʚʦʣʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʡ ʘʥʪʝʥʥʳ. 



ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʘʥʥʦʡ ʨʘʜʠʦʨʝʣʝʡʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ ʦʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʟʣʝ ʘʥʪʝʥʥʳ ʩʪʘʣʠ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1. ʥʝ ʚʩʝ ʬʠʨʤʳ ʜʘʶʪ ʛʘʨʘʥʪʠʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʢʨʘʡʥʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 
ʪʝʤʧʝʨʘʪʫʨʘʭ, ʪʘʢʠʭ ʢʘʢ -50 ʠ ʥʠʞʝ, ʧʨʠ ʵʪʦʤ ʟʠʤʘ 2006 ʛʦʜʘ ʧʦʢʘʟʘʣʘ ʚʘʞʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ; 

2. ʧʦʜʦʙʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ 
ʧʨʦʚʦʜʷʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʪʘʢ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ʆʆʆ çʊʦʤʩʢʪʨʘʥʩʛʘʟè ʩʚʷʟʘʥʦ 

ʩ ʦʩʦʙʦ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʫʨʳ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʘʧʧʘʨʘʪʥʦʡ, ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʩʧʨʝʨʳʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ. 

 

ʌʠʨʤʳ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʈʈʃ 

 

ɻʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʧʦʩʪʘʚʱʠʢʘ 

ʨʘʜʠʦʨʝʣʝʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ: 

- ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʟʳʚʳ ʚʝʜʫʱʠʭ ʦʧʝʨʘʪʦʨʦʚ ʩʚʷʟʠ; 

- ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ; 

- ʥʘʣʠʯʠʝ ʩʝʨʚʠʩʥʳʭ ʮʝʥʪʨʦʚ; 

- ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ; 

- ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ; 

- ʩʪʦʠʤʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʩʪʫʱʝʝ ʯʠʩʣʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʈʈʉ ʫʨʦʚʥʷ STM-1 (M-Link, çʇʣʘʤʷè, Nateks Microlink SDH), ʦʥʦ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʚʳʤ ʜʚʫʤ ʢʨʠʪʝʨʠʷʤ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦʙʨʘʥʦ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʫʟʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʣʦʠʟʚʝʩʪʥʳʭ ʥʘ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤ ʨʳʥʢʝ, ʘ ʠʩʧʦʣʴʟʫʝʤʦʝ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʯʘʩʪʦ ʢʦʥʬʣʠʢʪʫʝʪ ʩʦ ʩʪʘʨʳʤʠ ʚʝʨʩʠʷʤʠ. ʆʧʳʪʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʣʠʥʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ʉʝʨʪʠʬʠʢʘʪʳ ʧʦʣʫʯʝʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ ʚʥʫʪʨʠʟʦʥʦʚʳʭ 

ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠ̫ ʭ. 

ʀʟ ʟʘʨʫʙʝʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʜʫʢʮʠʷ, 

ʠʤʝʁɦ ʘʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʟʳʚʳ ʨʦʩʩʠʡʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʥʠʞʝ ʪʨʝʙʦʚʘʥʠʷʤ (ʪʘʙʣʠʮʘ 1.2). 

 

 

 

 

 

 

 

ʊʘʙʣʠʮʘ 1.2 ï ʈʘʜʠʦʨʝʣʝʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

 

ʊʠʧ ʈʈʉ ɼʠʘʧʘʟʦʥ, ɻɻʮ ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʉʠʩʪʝʤʘ 

TRuepoint 6-38 Harris 

SDH STM-1 (ʪʘʢʞʝ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ PDH-

ʩʝʪʷʭ) 

MegaStar 5,6,7,8, 11 Harris SDH STM-1 



Pasolink+ 6-38 NEC SDHSTM-1 

DMR 3000S 4-11 
NEC (ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʚ 

2003 ʛ.) 
SDHSTM-1 

Mini -Link High 

Capacity 
18 Ericsson SDH STM-1 

Altium MX  6-38 Stratex Networks SDHSTM-1 

Eclipse 7, 15, 18 Stratex Networks SDHSTM-1 

SRT1F 4-13 
Siemens (ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ 

ʚ 2003 ʛ.) 
SDHSTM-1 

SRA4 6-38 
Siemens (ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ 

ʚ 2003 ʛ.) 
SDHSTM-1 

CityLink  5-38 NERA 

SDH STM-1 (ʪʘʢʞʝ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ PDH-

ʩʝʪʷʭ) 

InterLink  5-38 NERA SDHSTM-1 

 

ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ - NEC (ʎʈʈʉ DMR 3000S), Nera (Interlink) 

ʠ Harris (MegaStar) ʥʘ ʠʭ ʦʙʦʨʫʜʦʚʘʥʠʠ ʦʩʪʘʥʦʚʠʣʠ ʩʚʦʡ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʦʧʝʨʘʪʦʨʳ, ʠ ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʳʡ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʇʨʦʠʟʚʝʜʷ ʧʦʠʩʢ ʚ Internet, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʬʠʨʤʘ Harris ʥʝ ʠʤʝʝʪ ʚ ʈʦʩʩʠʠ 

ʩʚʦʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʨʚʠʩʥʦʛʦ ʮʝʥʪʨʘ. ɺ ʜʦʧʦʣʥʝʥʠʠ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʦʯʝʥʴ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʣʝʨʦʚ ʨʘʙʦʪʘʝʪ ʩ ʠʭ ʧʨʦʜʫʢʮʠʝʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘʰ ʚʳʙʦʨ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʬʠʨʤʘʭ Nec ʠ Nera, ʠʤʝʶʱʠʭ ʩʚʦʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ʩʪʨʘʥʘʭ ʉʅɻ. ɺ ʵʪʦʤ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʧʦʩʝʪʠʚ ʠʭ 

ʩʘʡʪʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʘʜʨʝʩʘʤ: www.nera.com.ru ʠ www.nec.ru. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʵʪʠʭ ʬʠʨʤ ʙʦʣʝʝ ʜʝʰʝʚʦʝ. 

ɼʣʷ DMR 3000S ʠ MegaStar ʭʘʨʘʢʪʝʨʥʦ ʥʠʞʥʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʜʠʦʤʦʜʫʣʝʡ ʩ 

ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʦʡ ʜʝʛʠʜʨʘʮʠʠ ʚʦʣʥʦʚʦʜʥʳʭ ʪʨʘʢʪʦʚ. ʇʦ ʦʮʝʥʢʘʤ 

ʦʧʝʨʘʪʦʨʦʚ ʩʚʷʟʠ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʦʙʝʠʭ 

ʩʪʘʥʮʠʷʭ ʧʨʠʤʝʥʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʩʭʝʤʳ ʢʦʨʨʝʢʮʠʠ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʵʢʚʘʣʘʡʟʝʨʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʪʝʨʴ ʠ ʙʦʨʴʙʳ ʩ ʟʘʤʠʨʘʥʠʷʤʠ ʩʠʛʥʘʣʦʚ. ʎʈʈʉ DMR 

3000S ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʦ 16 ʧʦʪʦʢʦʚ ʧʦ 155,52 ʄʙʠʪ/ʩ, 

MegaStar - ʜʦ 7 ʧʦʪʦʢʦʚ ʫʨʦʚʥʷ STM-1. 

ʇʦʩʢʦʣʴʢʫ ʤʳ ʧʨʦʝʢʪʠʨʫʝʤ ʚʥʫʪʨʠʟʦʥʦʚʫʶ ʨʘʜʠʦʨʝʣʝʡʥʫʶ ʣʠʥʠʶ (ʝʝ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ï 275.5 ʢʤ), ʪʦ ʥʘʤ ʥʝ ʥʫʞʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʧʝʨʝʜʘʚʘʪʴ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ STM-1.  

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʚʥʫʪʨʠʟʦʥʦʚʳʭ ʎʈʈʃ ʠ ʣʠʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ 

ʧʨʦʪʞ̫ʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʎʈʈʉ Pasolink+ (NEC), TRuepoint (Harris), InterLink 

ʠ CityLink (NERA). ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʦʦʙʨʘʟʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 

155 ʄʙʠʪ/ʩ ʩʠʥʭʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʠʝʨʘʨʭʠʠ ʫʨʦʚʥʷ STM-1 ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʚʝʣʠʯʝʥʠʷ 

ʜʦ 4 ʧʦʪʦʢʦʚ 155,52 ʄʙʠʪ/ʩ. ʅʘʣʠʯʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʠ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ 

http://www.nera.com.ru/
http://www.nec.ru/


ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʧʫʩʢʘʝʪ ʢʘʢ ʥʠʞʥʝʝ, ʪʘʢ ʠ ʚʝʨʭʥʝʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʜʠʦʤʦʜʫʣʝʡ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʚʩʣʝʜʩʪʚʠʝ ʟʘʤʠʨʘʥʠʡ ʚ ʚʦʣʥʦʚʦʜʥʦʡ ʯʘʩʪʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ 

ʢʦʨʨʝʢʪʦʨʳ. ɺʦʟʤʦʞʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʥʝʩʝʥʠʝ ʘʥʪʝʥʥ ʠ ʨʘʜʠʦʤʦʜʫʣʝʡ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ 200 ʤ. 

ɺ ʭʦʜʝ ʧʦʠʩʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʠʦʨʝʣʝʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʠʨʤ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʩʪʦʣʢʥʫʣʩʷ ʩ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʅʠ ʦʜʠʥ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʜʠʣʝʨʦʚ ʠʣʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ ʬʠʨʤ ʥʝ ʜʘʝʪ ʧʦʣʥʫʶ ʠ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ  ʚ ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʷʭ.. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʬʘʢʪʦʤ, ʜʘʣʴʥʝʡʰʝʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʬʠʨʤʳ çʄʠʢʨʘʥè, ʭʦʪʷ, ʧʦ 

ʠʤʝʶʱʠʤʩʷ ʩʚʝʜʝʥʠʷʤ, ʥʠ ʦʜʠʥ ʠʟ ʢʦʤʧʣʝʢʪʦʚ ʝʱʝ ʥʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ, ʧʦʵʪʦʤʫ ʦʧʳʪʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʦʛʦ ʨʘʜʠʦʨʝʣʝʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝʪ.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʠʨʤʳ çʄʠʢʨʘʥè ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʠʞʥʝʝ ʨʘʟʤʝʱʝʥʠʷ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʤʠʥʫʩʦʤ ʧʨʠ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʨʝʜʝʣʠʚʰʠʩʴ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʤʳʤʠ ʠʤʠ ʣʠʥʝʡʢʘʤʠ, ʧʨʦʚʝʜʝʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʧʨʝʜʩʪʘʚʠʤ 

ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʘʙʣʠʮʝ 1.3. 

 

ʊʘʙʣʠʮʘ 1.3 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʜʠʦʨʝʣʝʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ˉ ʇʘʨʘʤʝʪʨ 

ʄʀʂʈɸʅ 

ʄʀʂ-

ʈʃ7é15ʉ 

Nera  

Inter link  

Nec  

DMR 3000S 

Nec  

Pasolink+  

1 
ɼʠʘʧʘʟʦʥ  

ʯʘʩʪʦʪ, ɻɻʮ 
7-15 3-11 4-11 6-38 

2 
ʇʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ 
STM-1 

ʆʪ STM-1 ʜʦ 

16 STM-1 

ʆʪ STM-1 ʜʦ 

16 STM-1 

ʆʪ STM-0 ʜʦ 2 

STM-1/OC3 

3 
ʈʘʟʥʦʩ ʢʘʥʘʣʦʚ, 

ʄɻʮ 
28-56 30-40 30-40 28-56 

4 ʊʠʧ ʤʦʜʫʣʷʮʠʠ 

16 QAM, 

64 QAM, 

128 QAM 

64 QAM, 

128 QAM 

64 QAM, 

128 QAM 

32 QAM, 

128 QAM 

5 

ɺʳʭʦʜʥʘʷ 

ʤʦɦʥʦʩʪʴ 

ʧʝʨʝʜʘʪʯʠʢʘ, ʜɹʤ  

21-27 26-29 30-33 10.5-25 

6 

ʇʦʨʦʛ  

ʧʨʠʝʤʥʠʢʘ,  

BER 10
-6 
, ʜɹʤ 

-(65-76) -(68-72) -(67-77) -(67-68) 

7 
ʉʠʩʪʝʤʘ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 

1+0; 1+1; 

2+0; 2+1; 

3+0; 3+1 

ʦʪ 1+0 ʜʦ 8+0 

ʙʝʟ ʨʝʟʝʨʚʘ, ʦʪ 

1+1 ʜʦ 7+1 ʩ 

ʨʝʟʝʨʚʦʤ 

ʜʦ 11+1 
1+0; 1+1; 

2+0 

9 ʉʣʫʞʝʙʥʘʷ ʩʚʷʟʴ 2 ʭ 64 ʢʙʠʪ/ʩ 3 ʭ 64 ʢʙʠʪ/ʩ 4 ʭ 64 ʂʙʠʪ/ʩ 2 ʭ 64 ʢʙʠʪ/ʩ 

10 ʋʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ 
ʇʆ 

çʄʘʛʠʩʪʨʘʣʴè 
Nera NMS/LCT MS3201 PNMS / PNMT 

11 
ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʘʧʧʘʨʘʪʫʨʳ  
ʚʝʨʭʥʝʝ 

ɺʝʨʭʥʝʝ ʠ 

ʥʠʞʥʝʝ 

ɺʝʨʭʥʝʝ ʠ 

ʥʠʞʥʝʝ 

ɺʝʨʭʥʝʝ ʠ 

ʥʠʞʥʝʝ 

 

ʈʘʜʠʦʨʝʣʝʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʬʠʨʤʳ çʄʠʢʨʘʥè 

 

ɸʧʧʘʨʘʪʫʨʘ ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʪʘʥʮʠʡ SDH ʠʝʨʘʨʭʠʠ çʄʀʂ-ʈʃʭʭʉè 

ʨʘʙʦʪʘʝʪ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 4 ʜʦ 40 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 155.52 



ʄʙʠʪ/ʩ ʠ ʧʦʟʚʦʣʷʝʪ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʜʘʚʘʪʴ 1 ʧʦʪʦʢ STM-1 ʠʣʠ 63 

ʧʦʪʦʢʘ ɽ1 ʠʣʠ 42 ʧʦʪʦʢʘ ɽ1 + ʪʨʘʬʠʢ Ethernet (50 ʄʙʠʪ/ʩ) ʠʣʠ 21 ʧʦʪʦʢ ɽ1 + ʪʨʘʬʠʢ 

Ethernet (100 ʄʙʠʪ/ʩ)].  

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʎʈʈʉ çʄʀʂ-ʈʃ4é6ʉè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ ʚ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ 4; 5 ʠ 6 ɻɻʮ;  

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʎʈʈʉ çʄʀʂ-ʈʃ7é15ʉè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʥʫʪʨʠʟʦʥʦʚʳʭ, ʤʝʩʪʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ ʚ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ 7é15 ɻɻʮ;  

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʎʈʈʉ çʄʀʂ-ʈʃ18é40ʉè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʩʪʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ ʚ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ 18é40 ɻɻʮ;  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1.13 ï ʆʙʱʠʡ ʚʠʜ ʨʘʜʠʦʨʝʣʝʡʥʦʡ ʘʧʧʘʨʘʪʫʨʳ SDH ʠʝʨʘʨʭʠʠ çʄʠʢʨʘʥè 

 

ʀʩʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ  

ʉʪʘʥʮʠʠ ʄʀʂ-ʈʃ4é40ʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʢʦʥʯʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʧʝʨʝʜʘʯʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʪʨʦʠʪʴ ʩʠʥʭʨʦʥʥʳʝ ʩʝʪʠ ʩʚʷʟʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʧʦʣʦʛʠʠ.  

ɺ ʩʦʩʪʘʚ ʈʈʉ ʚʭʦʜʷʪ: ʧʨʠʸʤʦʧʝʨʝʜʘʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʤʫʣʴʪʠʧʣʝʢʩʦʨʳ ʫʨʦʚʥʷ STM-1 

(ʪʝʨʤʠʥʘʣʴʥʳʝ ʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ), ʠʩʪʦʯʥʠʢʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ.  

ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʜʣʷ ʩʠʩʪʝʤ ʄʀʂ-ʈʃ ʨʘʟʜʝʣʴʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʚʦʟʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʡ 1+0; 1+1 ʠ 2+0. ʉʪʘʥʮʠʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 1+1 ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʳʥʦʩʥʳʭ 

ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʚ ʠ ʧʨʠʝʤʥʠʢʦʚ ʢʘʥʘʣʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʥʝʩʝʥʠʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʘʥʪʝʥʥʘʭ, ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʧʦʣʥʝʥʠʷ 

ï ʤʦʜʫʣʷ ʜʦʩʪʫʧʘ ʄɼ1-6. ʇʨʠ ʥʠʞʥʝʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʨʠʸʤʦʧʝʨʝʜʘʪʯʠʢʦʚ ʚʦʟʤʦʞʥʘ 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʬʠʛʫʨʘʮʠʡ 2+1, 3+0 ʠʣʠ 3+1, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʤʦʜʫʣʷ 

ʜʦʩʪʫʧʘ ʄɼ1-6.  

 

ʆʩʦʙʝʥʥʦʩʪʠ ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ.  
ɸʨʭʠʪʝʢʪʫʨʘ ʤʦʜʫʣʷ ʜʦʩʪʫʧʘ ʄɼ1-6 ʧʦʟʚʦʣʷʝʪ ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʛʦ ʤʦʜʫʣʷ ʧʨʦʩʪʳʤ 

ʜʦʙʘʚʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʣʦʢʦʚ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʩʪʘʥʮʠʡ:  

¶ ʪʝʨʤʠʥʘʣʴʥʘʷ ʩʪʘʥʮʠʷ 63ʭɽ1, ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ ʉɺʏ, ʢʦʥʬʠʛʫʨʘʮʠʷ 1+0 

ʠʣʠ 1+1;  

¶ ʩʪʘʥʮʠʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ 21ʭɽ1 ʠʣʠ 42ʭɽ1, ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʉɺʏ, 

ʢʦʥʬʠʛʫʨʘʮʠʷ 1+0 ʠʣʠ 1+1;  

¶ ʨʝʛʝʥʝʨʘʪʦʨʥʘʷ ʩʪʘʥʮʠʷ ʙʝʟ ʚʳʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ ɽ1, ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʉɺʏ, 

ʢʦʥʬʠʛʫʨʘʮʠʷ 1+0 ʠʣʠ 1+1;  

¶ ʨʝʛʝʥʝʨʘʪʦʨʥʘʷ ʩʪʘʥʮʠʷ ʙʝʟ ʚʳʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ ɽ1, ʢʦʥʬʠʛʫʨʘʮʠʷ 1+0 ʠʣʠ 

1+1, ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ ʉɺʏ ʠ ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ STM-1 (ʜʣʷ ʨʘʙʦʪʳ ʩ SDH-

ʤʫʣʴʪʠʧʣʝʢʩʦʨʘʤʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ).  



 

  

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1.14 ï ʄʦʜʫʣʴ ʜʦʩʪʫʧʘ ʄɼ1-6 

 

ʄʦʜʫʣʴ ʜʦʩʪʫʧʘ ʄɼ1-6 ʠʤʝʝʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʤʫʣʴʪʠʧʣʝʢʩʦʨ STM-1 ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ ʪʨʠʙʫʪʘʨʥʳʭ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʩʝʨʚʠʩʥʳʭ ʢʘʥʘʣʦʚ, 

ʚʤʝʩʪʦ ʧʝʨʝʜʘʯʠ ʧʦʪʦʢʦʚ ɽ1 ʚʦʟʤʦʞʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ Ethernet (n ʭ 21ɽ1). 

ʄʦʜʝʤʳ ʬʦʨʤʠʨʫʶʪ ʩʧʝʢʪʨ ʨʘʜʠʦʩʠʛʥʘʣʘ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʝ ʠ ʠʤʝʶʪ 

ʚʩʪʨʦʝʥʥʫʶ ʘʧʧʘʨʘʪʥʫʶ ʧʦʜʜʝʨʞʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʥʝʩʝʥʠʷ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʢʘ ʘʥʪʝʥʥ ʠ ʧʨʠʸʤʥʠʢʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʥʝʩʝʥʠʷ. 

ɺ ʤʦʜʫʣʝ ʜʦʩʪʫʧʘ ʄɼ1-6 ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʦʙʱʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʠʪʘʥʠʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʦʪ 

ʦʩʪʘʣʴʥʳʭ. ʄʦʜʫʣʴ ʜʦʩʪʫʧʘ ʄɼ1-6 ʚʳʧʦʣʥʝʥ ʚ ʢʦʨʧʫʩʝ ɽʚʨʦʤʝʭʘʥʠʢʘ 19ô ʚʳʩʦʪʦʡ 6U.  

ɺ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʧʨʦʛʨʘʤʤʥʦ 

ʚrʙʠʨʘʝʤʳʤ ʪʠʧʦʤ ʠʥʪʝʨʬʝʡʩʘ RS-232/422/485 (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʦʪ 110 ʜʦ 57 600 

ʙʠʪ/ʩ) ʠ 2 ʮʠʬʨʦʚʳʭ ʢʘʥʘʣʘ ʩʣʫʞʝʙʥʦʡ ʩʚʷʟʠ PCM-64 c ʜʚʫʭʧʨʦʚʦʜʥʳʤʠ ʦʢʦʥʯʘʥʠʷʤʠ 

FXO/FXS ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʭʦʜʘ ʚ ʊʬʆʇ. ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʥʘʣʦʚ ʩʣʫʞʝʙʥʦʡ ʩʚʷʟʠ ʥʘ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥ ʚʩʪʨʦʝʥʥʳʡ ʢʦʤʤʫʪʘʪʦʨ 

ʢʘʥʘʣʦʚ. ʅʘ ʚʩʝʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʥʮʠʷʭ ʚʦʟʤʦʞʝʥ ʚʚʦʜ/ʚʳʚʦʜ ʩʝʨʚʠʩʥʳʭ ʢʘʥʘʣʦʚ.  

 

ʂʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ ʈʈʉ  
ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʝʪʝʚʳʭ ʘʛʝʥʪʦʚ, ʨʘʟʤʝʱʘʝʤʳʭ ʥʘ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. ʅʘ ʫʨʦʚʥʝ ʩʝʪʝʚʳʭ ʘʛʝʥʪʦʚ, ʨʘʟʤʝʱʘʝʤʳʭ ʥʘ 

ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ, ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʢʘʢ ʣʦʢʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʪʝʨʤʠʥʘʣʘ ʥʘ ʙʘʟʝ Pocket-PC, ʪʘʢ ʠ ʩʝʪʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʤʝʥʝʜʞʝʨʘ ʩʝʪʠ - ʢʦʤʧʴʶʪʝʨʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʇʆ çʄʘʛʠʩʪʨʘʣʴè. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʝʪʴʶ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ (ʈʈʃ) ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʝʜʠʥʝʥʠʷ ʊCP/IP 

(ʠʥʪʝʨʬʝʡʩ - Ethernet 10Base-T) ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʘ SNMP. ʆʩʦʙʝʥʥʦʩʪʴʶ ʘʧʧʘʨʘʪʥʦʛʦ 

ʠʩʧʦʣʥʝʥʠʷ ʘʛʝʥʪʘ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʜʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ çfirmwareè ʚʩʝʭ ʙʣʦʢʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʪʘʥʮʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʨʦʮʝʜʫʨʘ ʦʙʥʦʚʣʝʥʠʷ çfirmwareè. ʗʜʨʦʤ 

ʩʝʪʝʚʦʛʦ ʘʛʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (RTOS).  

ɺ ʘʧʧʘʨʘʪʫʨʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʈʈʉ. ʀʟ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʘʷ ʦʧʝʨʘʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʩʝʪʠ ʧʨʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʚʥʦʩʷʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚ. ʆʙʥʦʚʣʷʝʤʘʷ ʙʠʙʣʠʦʪʝʢʘ 

ʬʘʡʣʦʚ-ʦʧʠʩʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ/ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʩʧʦʩʦʙʳ 

ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʇʆ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ɺʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʮʝʥʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʘʛʨʫʟʢʘ 

ʥʘ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʣʠʟʫʝʪʩʷ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ. ʇʆ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʱʠʱʝʥʦ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʝʭʘʥʠʟʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʠʚʠʣʝʛʠʡ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ 

 



ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʠʩʪʝʤʦʡ, ʦʛʨʘʥʠʯʠʚʘʷ ʠʣʠ ʨʘʩʰʠʨʷʷ ʧʨʘʚʘ 

ʦʧʝʨʘʪʦʨʦʚ.  

 

ʉʧʠʩʦʢ ʫʩʣʦʚʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 

ɹʉ ï ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ; 

ɻʕʉ ï ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ ʵʪʘʣʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ; 

ɻʕʎʃ - ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʵʪʘʣʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʣʠʥʠʷ; 

ɻʕʎʊ -  ʛʠʧʦʪʝʪʠʯʝʩʢʠʡ ʵʪʘʣʦʥʥʳʡ ʮʠʬʨʦʚʦʡ ʪʨʘʢʪ; 

ʀɹʕʇ ï ʠʩʪʦʯʥʠʢ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ; 

ɿʆɿ ï ʟʦʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʩʪʨʦʡʢʠ; 

ʄʉʕ ï ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʵʣʝʢʪʨʦʩʚʷʟʠ; 

ʆʎʂ ï ʦʩʥʦʚʥʦʡ ʮʠʬʨʦʚʦʡ ʢʘʥʘʣ; 

ʇʎʀ ï ʧʣʝʟʠʦʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ; 

ʇʎʂ ï ʧʝʨʚʠʯʥʳʡ ʮʠʬʨʦʚʦʡ ʢʘʥʘʣ; 

ʉʎʀ ï ʩʠʥʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ; 

ʊʬʆʇ ï ʪʝʣʝʬʦʥʥʘʷ ʩʝʪʴ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ; 

ʋɸʊʉ ï ʫʯʨʝʞʜʝʥʯʝʩʢʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʪʘʥʮʠʷ; 

ʎʈʈʃ ï ʮʠʬʨʦʚʘʷ ʨʘʜʠʦʨʝʣʝʡʥʘʷ ʣʠʥʠʷ; 

SESR ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʢʫʥʜ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʰʠʙʦʢ; 

SINAD ï ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ. 

 

 

 

2. ʊʈɸʅʂʀʅɻʆɺʓɽ ʉʀʉʊɽʄʓ ʈɸɼʀʆʉɺʗɿʀ  
 

ʇʦʜ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʥʷʪʠʝʤ "ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʤʦʙʠʣʴʥʘʷ ʨʘʜʠʦʩʚʷʟʴ" (ʇʄʈ) ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʩʠʩʪʝʤʳ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʫʭʦʧʫʪʥʦʡ 

ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʠʘʧʘʟʦʥ ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ ʚʦʣʥ (ʋʂɺ).  

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʝʪʠ ʇʄʈ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʝʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ, 

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʪ. ʧ. ʥʘʟʥʘʯʝʥʠʷ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʣʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ 

ʦʨʛʘʥʘʤʠ, ʘʚʘʨʠʡʥʳʤʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʩʣʫʞʙʘʤʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʪ. ʜ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʝʪʠ ʇʄʈ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 

ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʩʝʪʷʤʠ ʨʘʜʠʦʩʚʷʟʠ.  

ɼʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʝʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʡ 

ʨʘʜʠʦʩʚʷʟʠ ʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ʇʦ ʩʧʦʩʦʙʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ 

ʩʠʩʪʝʤʳ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ:  

¶ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʩ ʟʘʢʨʝʧʣʝʥʠʝʤ ʟʘ ʘʙʦʥʝʥʪʘʤʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ (ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʝ 
ʩʠʩʪʝʤʳ);  

¶ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʩ ʦʙʱʠʤ ʜʦʩʪʫʧʦʤ ʘʙʦʥʝʥʪʦʚ ʢ ʦʙʱʝʤʫ ʯʘʩʪʦʪʥʦʤʫ ʨʝʩʫʨʩʫ 

(ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ);  

¶ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʟʥʝʩʝʥʥʳʤ ʧʦʚʪʦʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʩʪʦʪ 

(ʩʦʪʦʚʳʝ ʩʠʩʪʝʤʳ).  

ʇʝʨʚʳʝ 2 ʢʣʘʩʩʘ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ.  

ʂʦʥʚʝʥʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʷʚʣʷʷʩʴ ʧʨʦʩʪʝʡʰʠʤ ʢʣʘʩʩʦʤ ʩʠʩʪʝʤ ʇʄʈ, ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʠʥʮʠʧ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʦʡ ʘʙʦʥʝʥʪʦʚ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʣʘʩʩʘʤʠ ʩʠʩʪʝʤ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ ʜʣʷ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʥʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʠʤʝʥʴʰʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ 

ʜʦʩʪʠʞʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʙʦʥʝʥʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʜʥʦʤ ʢʘʥʘʣʝ, ʘ ʩ ʜʨʫʛʦʡ - 

ʥʘʠʙʦʣʴʰʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʩʚʷʟʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʨʝʤʝʥʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʘ 



ʩʚʷʟʠ. ʆʩʥʦʚʥʳʤ ʪʠʧʦʤ ʚʳʟʦʚʘ ʚ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʦʚʦʡ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʝʨʝʛʦʚʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ "ʢʘʞʜʳʡ ʩʦ ʚʩʝʤʠ". ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʷʭ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ ʩʠʩʪʝʤʳ 

ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʚʳʟʦʚʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʪ 

ʨʘʟʜʝʣʷʪʴ ʛʨʫʧʧʳ ʘʙʦʥʝʥʪʦʚ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʛʨʫʧʧʦʚʳʝ, ʥʦ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʚʳʟʦʚʳ.  

ʊʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʜʝʣʷʪ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʱʫʶ ʛʨʫʧʧʫ 

ʨʘʜʠʦʢʘʥʘʣʦʚ, ʘ ʚʳʜʝʣʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʢʘʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʘʙʦʥʝʥʪʦʚ. 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʝʪʝʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ (ɹʉ), 

ʚʢʣʶʯʘʶʱʘʷ ʥʝʩʢʦʣʴʢʦ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʥʪʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ 

ʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ ɹʉ, ʢʦʤʤʫʪʠʨʫʝʪ ʢʘʥʘʣʳ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʭʦʜ ʥʘ ʪʝʣʝʬʦʥʥʫʶ ʩʝʪʴ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʜʨʫʛʫʶ ʩʝʪʴ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʚʷʟʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʩʝʪʠ ʪʨʘʥʢʠʥʛʘ 

ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʨʘʩʰʠʨʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʚʳʟʦʚʘ (ʛʨʫʧʧʦʚʦʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ), ʙʦʣʴʰʝʡ ʟʦʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʭʚʘʪʘ.  

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʚʝʜʦʤʩʪʚʝʥʥʳʭ 

ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ ʇʄʈ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ: ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʘʙʦʥʝʥʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʩʝʪʝʡ ʇʄʈ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ.  

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʪʨʘʥʢʠʥʛʘ ʩʦʩʪʦʠʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʘʙʦʥʝʥʪʦʚ ʢ 

ʦʙʱʝʤʫ ʯʘʩʪʦʪʥʦʤʫ ʨʝʩʫʨʩʫ. ʊʘʢʦʡ ʜʦʩʪʫʧ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʢʪʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ ʩ ʟʘʢʨʝʧʣʝʥʠʝʤ ʟʘ ʘʙʦʥʝʥʪʘʤʠ ʢʘʥʘʣʦʚ 

ʩʚʷʟʠ (ʢʦʥʚʝʥʮʠʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ). ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʣʠʙʦ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ 

ʢʦʣʠʯʝʩʪʚʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʪʨʘʥʢʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʩʣʫʞʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ, ʯʝʤ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ (ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʢʘʯʝʩʪʚʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ), ʣʠʙʦ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ ʘʙʦʥʝʥʪʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. ʅʘʧʨʠʤʝʨ, ʦʜʥʘ  ʯʝʪʳʨʝʭ 

ʢʘʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ ʚ 7,5 ʨʘʟ ʵʬʬʝʢʪʠʚʥʝʝ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʩ ʪʝʤ ʞʝ ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʥʘʣʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ 

ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ. ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʪʨʘʥʢʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ 

ʘʙʦʥʝʥʪʦʚ ʙʦʣʝʝ 50-100.  

ɸʨʭʠʪʝʢʪʫʨʘ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʦʩʥʦʚʘʥʘ ʥʘ ʩʝʪʠ ʩʦʝʜʠʥʝʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʙʩʣʫʞʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʦʥʫ. ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʩʝʪʠ ʨʘʜʠʦʩʚʷʟʠ ʩʘʤʦʛʦ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ: ʦʪ ʣʦʢʘʣʴʥʳʭ 

ʦʜʥʦʟʦʥʦʚʳʭ ʩʝʪʝʡ ʜʦ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ ʩ ʰʠʨʦʢʠʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ 

ʦʭʚʘʪʦʤ. ʇʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʚ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʭ ʩʝʪʷʭ. ʇʦʵʪʦʤʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʠʩʪʝʤʳ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʠ ʨʘʟʚʠʪʠʝʤ ʩʝʪʝʡ ʩʚʷʟʠ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʠʭ ʨʘʩʰʠʨʝʥʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ. 

ʕʪʦ ʢʘʩʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʠʧʦʚ ʚʳʟʦʚʘ (ʛʨʫʧʧʦʚʦʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ), ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʚʳʟʦʚʦʚ, 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʝʣʝʬʦʥʥʳʤʠ ʩʝʪʷʤʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʊʬʆʇ), 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ, ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʫʜʘʣʝʥʠʷ ʛʨʫʧʧ ʘʙʦʥʝʥʪʦʚ ʠ ʪ.ʜ. ɺ 

ʮʝʣʦʤ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʡ ʠ 

ʵʬʬʝʢʪʠʚʥʳʡ ʢʣʘʩʩ ʩʠʩʪʝʤ ʇʄʈ.  



ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʪʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ (ʉʉʇʉ) ʪʨʘʥʢʠʥʛʦʚʳʝ 

ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʷʜ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʝ ʨʝʘʣʠʟʫʝʤʳʭ ʉʉʇʉ. ʂ ʥʠʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʦʪʥʦʩʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʛʨʫʧʧʦʚʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʝʪʷʭ ʇʄʈ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʝʪʷʭ ʚʦʟʤʦʞʥʳ 

ʧʨʠʦʨʠʪʝʪʥʳʝ ʠ ʘʚʘʨʠʡʥʳʝ ʚʳʟʦʚʳ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʘʙʦʥʝʥʪʦʚ, ʯʪʦ 

ʥʝʜʦʩʪʫʧʥʦ ʘʙʦʥʝʥʪʘʤ ʩʦʪʦʚʳʭ ʩʝʪʝʡ. ɺʘʞʥʝʡʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. ɺ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʘ 

ʩʚʷʟʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʙʦʣʝʝ 0.5 ʩ, ʪʦʛʜʘ ʢʘʢ ʩʦʪʦʚʳʝ ʩʠʩʪʝʤʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ 

ʩʦʝʜʠʥʝʥʠʝ ʙʳʩʪʨʝʝ, ʯʝʤ ʟʘ 5 ʩ. 

ʊʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ (ʊʉʈ) ʷʚʣʷʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤ ʥʠʟʦʚʦʡ 

ʧʦʣʫʜʫʧʣʝʢʩʥʦʡ ʨʘʜʠʦʩʚʷʟʠ ʠ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʦʦʪʥʝʩʝʥʳ ʩ ʩʦʪʦʚʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʩʚʷʟʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʩʠʩʪʝʤ ʩ ʧʦʩʪʦʷʥʥʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʯʘʩʪʦʪʥʳʤʠ 

ʢʘʥʘʣʘʤʠ ʚ ʊʉʈ ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ. ʊʝʨʤʠʥ çʪʨʘʥʢʠʥʛè, 

ʧʨʠʥʷʪʳʡ ʚ ʩʬʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʦʟʥʘʯʘʝʪ ʤʝʪʦʜ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ 

ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʘʙʦʥʝʥʪʦʚ ʢ ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʯʠʩʣʫ ʢʘʥʘʣʦʚ (ʧʫʯʢʫ, ʩʪʚʦʣʫ ʠʣʠ, ʧʦ 

ʟʘʨʫʙʝʞʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, - ʪʨʘʥʢʫ). ʇʦʩʢʦʣʴʢʫ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝ ʚʩʝ ʘʙʦ-

ʥʝʥʪʳ ʘʢʪʠʚʥʳ, ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʢʘʥʘʣʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʦʙʱʝʛʦ ʯʠʩʣʘ ʘʙʦʥʝʥʪʦʚ. 

ʂʦʛʜʘ ʨʘʜʠʦʘʙʦʥʝʥʪ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʟʦʚ, ʩʠʩʪʝʤʘ ʥʘʟʥʘʯʘʝʪ 

ʝʤʫ ʦʜʠʥ ʠʟ ʠʤʝʶʱʠʭʩʷ ʩʚʦʙʦʜʥʳʭ ʢʘʥʘʣʦʚ. ʇʨʠ ʵʪʦʤ ʩʪʘʪʠʩʪʠʢʘ ʘʢʪʠʚʥʦʩʪʠ ʦʙʳʯʥʦ 

ʪʘʢʦʚʘ, ʯʪʦ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʢʘʥʘʣʦʚ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʘʙʦʥʝʥʪʦʚ. ʕʪʫ ʩʠʪʫʘʮʠʶ ʠʣʣʶʩʪʨʠʨʫʶʪ ʮʠʬʨʳ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʠʟ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʠʩʪʝʤʫ ACCESSNET ʬʠʨʤʳ Rohde & Schwarz (ʪʘʙʣ. 2.1). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ ʊʉʈ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ: 

¶ ʵʢʦʥʦʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʩʧʝʢʪʨʘ; 

¶ ʥʘʣʠʯʠʝ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʘʟʦʚʦʡ ʨʘʜʠʦʩʪʘʥʮʠʡ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʚ ʜʨʫʛʠʝ ʩʝʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʪʝʣʝʬʦʥʥʫʶ ʩʝʪʴ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʤʥʦʛʦʟʦʥʦʚʦʡ ʩʝʪʠ; 

¶ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʠ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʤʥʦʞʝʩʪʚʦ ʩʝʨʚʠʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

 

ʊʘʙʣʠʮʘ 2.1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʘ ʘʙʦʥʝʥʪʦʚ ʦʪ ʯʠʩʣʘ ʨʘʜʠʦʢʘʥʘʣʦʚ 

 

ʏʠʩʣʦ ʢʘʥʘʣʦʚ ʆʙʱʝʝ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ 

6 320 

11 790 

21 1760 

25 2160 

 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʨʠʟʥʘʢʠ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ. ʆʜʥʘʢʦ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʩʦʪʦʚʳʭ, ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʟʘʜʘʯʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʝʨʘʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʉʧʠʩʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡ ʟʜʝʩʴ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢ - 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʞʝʣʝʟʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʧʨʝʜʧʨʠʷʪʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚʩʝʭ ʫʨʦʚʥʝʡ, ʫʯʨʝʞʜʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ, ʦʪʨʷʜʳ ʤʠʥʠʩʪʝʨʩʪʚʘ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ (ʄʏʉ), 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʜ. 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʪʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʊʉʈ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʪʜʘʪʴ ʠʤ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʩʚʷʟʠ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

¶ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ ʚʳʟʦʚʦʚ - ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, ʛʨʫʧʧʦʚʦʡ, ʚʝʱʘʪʝʣʴʥʳʡ, 

ʧʨʠʦʨʠʪʝʪʥʳʡ, ʘʚʘʨʠʡʥʳʡ ʠ ʜʨ.; 



¶ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ ʥʫʤʝʨʘʮʠʠ - ʦʪ ʢʦʨʦʪʢʠʭ ʜʚʫʭ- ʠʣʠ ʪʨʝʭʟʥʘʯʥʳʭ ʜʦ ʧʦʣʥʦʮʝʥʥʳʭ 

ʛʦʨʦʜʩʢʠʭ ʥʦʤʝʨʦʚ; 

¶ ʤʘʣʦʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ - ʤʝʥʝʝ ʩʝʢʫʥʜʳ, ʧʨʦʪʠʚ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ 

ʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʛʨʫʧʧʝ; 

¶ ʥʘʣʠʯʠʝ (ʚ ʨʷʜʝ ʩʠʩʪʝʤ) ʨʝʞʠʤʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ 

ʘʙʦʥʝʥʪʩʢʠʤʠ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ ʙʝʟ ʫʯʘʩʪʠʷ ʙʘʟʦʚʦʡ; 

¶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ - ʧʦ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʨʘʩʭʦʜʘʤ 

ʊʉʈ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʵʢʦʥʦʤʠʯʥʝʝ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ. 

ʉʨʘʚʥʠʚʘʷ ʩʦʪʦʚʳʝ ʠ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʥʝʰʥʝʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʦʞʝʩʪʠ ʦʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʨʷʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʠʩʪʝʤʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɽʩʣʠ ʧʝʨʚʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʦʙʳʯʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʫʩʣʫʛ ʠ ʦʢʫʧʘʶʪʩʷ ʚ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ 

(ʧʦʨʷʜʢʘ ʪʳʩʷʯʠ ʠ ʙʦʣʝʝ ʘʙʦʥʝʥʪʦʚ ʚ ʟʦʥʝ), ʪʦ ʚʪʦʨʳʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʦʤ 

ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ ʠ ʨʝʥʪʘʙʝʣʴʥʳ ʧʨʠ ʥʘ ʧʦʨʷʜʦʢ 

ʤʝʥʴʰʝʤ ʯʠʩʣʝ ʘʙʦʥʝʥʪʦʚ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʘʤʠ ʪʝʨʤʠʥʳ çʩʦʪʦʚʳʝè ʠʣʠ çʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳè 

ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʠʭ ʦʪʣʠʯʠʡ. ʊʘʢ, ʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ, ʪ.ʝ. ʪʨʘʥʢʠʥʛ, ʠ ʥʘʦʙʦʨʦʪ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʥʦʛʦʟʦʥʦʚʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʘʪ ʨʷʜ çʨʦʜʦʚʳʭè ʧʨʠʟʥʘʢʦʚ 

ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ. ʕʪʠ ʪʝʨʤʠʥʳ ʩʣʦʞʠʣʠʩʴ ʠʩʪʦʨʠʯʝʩʢʠ ʠ ʦʙʦʟʥʘʯʘʶʪ ʩʠʩʪʝʤʳ ʤʦʙʠʣʴʥʦʡ 

ʨʘʜʠʦʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʣʠʩʴ ʩʚʦʠʤʠ ʧʫʪʷʤʠ, ʨʝʰʘʷ ʨʘʟʥʳʝ ʟʘʜʘʯʠ. 

ʊʨʘʥʢʠʥʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʨʘʜʠʘʣʴʥʦ-ʟʦʥʦʚʳʝ ʩʠʩʪʝʤʳ ʥʘʟʝʤʥʦʡ 

ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʥʦ ʦʥʦ ʚʳʨʘʞʘʝʪ 

ʚ ʩʝʙʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʚʩʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ - ʦʪ 

ʧʨʦʩʪʝʡʰʠʭ SmarTrunk ʜʦ ʩʚʝʨʭʩʦʚʨʝʤʝʥʥʳʭ TETRA. ʊʝʨʤʠʥ "ʪʨʘʥʢʠʥʛ" ʧʨʦʠʩʭʦʜʠʪ ʦʪ 

ʘʥʛʣʠʡʩʢʦʛʦ trunking, ʯʪʦ ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʢʘʢ "ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʧʫʯʦʢ". ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʪʘʢʞʝ ʪʝʨʤʠʥ "ʪʨʘʥʢʦʚʳʝ ʩʠʩʪʝʤʳ" - ʚʠʜʠʤʦ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ 

ʘʥʛʣʦʷʟʳʯʥʳʤ ʪʝʨʤʠʥʦʤ trunked systems. 

 

ʆʜʥʦʟʦʥʦʚʳʝ ʩʠʩʪʝʤʳ. 
ʆʩʥʦʚʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʠʥʮʠʧʳ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʣʝʛʢʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ 

ʦʙʦʙʱʝʥʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ʦʜʥʦʟʦʥʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 2.1. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ (ɹʉ), 

ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ, ʧʦʤʠʤʦ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʨʝʪʨʘʥʩʣʷʪʦʨʳ, ʫʩʪʨʦʡʩʪʚʦ 

ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʦʚ, ʘʥʪʝʥʥʳ) ʚʭʦʜʷʪ ʪʘʢʞʝ ʢʦʤʤʫʪʘʪʦʨ, ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʠʥʪʝʨʬʝʡʩʳ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʩʝʪʝʡ. 

ʈʝʪʨʘʥʩʣʷʪʦʨ. ʇʦʜ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʥʘʙʦʨ 

ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʦʜʥʫ ʧʘʨʫ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ. ɼʦ 

ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʦʜʥʘ ʧʘʨʘ 

ʥʝʩʫʱʠʭ ʦʟʥʘʯʘʣʘ ʦʜʠʥ ʢʘʥʘʣ ʪʨʘʬʠʢʘ. ʉʝʛʦʜʥʷ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʩʠʩʪʝʤ ʩʪʘʥʜʘʨʪʘ TETRA ʠ 

ʩʠʩʪʝʤʳ EDACS ProtoCALL, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʚʨʝʤʝʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ, ʦʜʠʥ 

ʨʝʪʨʘʥʩʣʷʪʦʨ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʚʘ ʠʣʠ ʯʝʪʳʨʝ ʢʘʥʘʣʘ ʪʨʘʬʠʢʘ. 

ɸʥʪʝʥʥʳ. ɺʘʞʥʝʡʰʠʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʟʦʥʳ ʨʘʜʠʦʧʦʢʨʳʪʠʷ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʠʤʠ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ. 

ʇʦʵʪʦʤʫ ʘʥʪʝʥʥʳ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʚʳʩʦʢʠʭ ʤʘʯʪʘʭ ʠʣʠ 

ʩʦʦʨʫʞʝʥʠʷʭ ʠ ʠʤʝʶʪ ʢʨʫʛʦʚʫʶ ʜʠʘʛʨʘʤʤʫ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʈʘʟʫʤʝʝʪʩʷ, ʧʨʠ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʥʘ ʢʨʘʶ ʟʦʥʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʝ ʘʥʪʝʥʥʳ. 

ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʢʘʢ ʝʜʠʥʦʡ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʡ ʘʥʪʝʥʥʦʡ, ʪʘʢ ʠ 

ʨʘʟʜʝʣʴʥʳʤʠ ʘʥʪʝʥʥʘʤʠ ʜʣʷ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘ ʦʜʥʦʡ ʤʘʯʪʝ 



ʤʦʞʝʪ ʨʘʟʤʝʱʘʪʩɹʷ ʥʝʩʢʦʣʴʢʦ ʧʨʠʝʤʥʳʭ ʘʥʪʝʥʥ ʜʣʷ ʙʦʨʴʙʳ ʩ ʟʘʤʠʨʘʥʠʷʤʠ, ʚʳʟʚʘʥʥʳʤʠ 

ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. 

 
ʈʠʩ. 2.1.  ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʜʥʦʟʦʥʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ 

ʋʩʪʨʦʡʩʪʚʦ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ 

ʘʥʪʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠʝʤʥʠʢʦʚ ʠ ʧʝʨʝʜʘʪʯʠʢʦʚ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʘʭ. ʈʝʪʨʘʥʩʣʷʪʦʨʳ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʚ 

ʜʫʧʣʝʢʩʥʦʤ ʨʝʞʠʤʝ. 

ʂʦʤʤʫʪʘʪʦʨ ʚ ʦʜʥʦʟʦʥʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ ʦʙʩʣʫʞʠʚʘʝʪ ʚʝʩʴ ʝʝ ʪʨʘʬʠʢ, 

ʚʢʣʶʯʘʷ ʩʦʝʜʠʥʝʥʠʝ ʧʦʜʚʠʞʥʳʭ ʘʙʦʥʝʥʪʦʚ ʩ ʊʬʆʇ ʠ ʚʩʝ ʚʳʟʦʚʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʜʘʯʝʡ 

ʜʘʥʥʳʭ. 

ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʫʟʣʦʚ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. 

ʆʥʦ ʪʘʢʞʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʳʟʦʚʳ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʚʳʟʳʚʘʶʱʠʭ ʘʙʦʥʝʥʪʦʚ, 

ʚʝʜʝʥʠʝ ʦʯʝʨʝʜʝʡ ʚʳʟʦʚʦʚ, ʚʥʝʩʝʥʠʝ ʟʘʧʠʩʝʡ ʚ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʚʨʝʤʝʥʥʦʡ ʦʧʣʘʪʳ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʷʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʨʝʛʫʣʠʨʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʩ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʴʶ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 

ʚʘʨʠʘʥʪʘ ʨʝʛʫʣʠʨʦʚʢʠ: ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʚ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʝ 

ʯʘʩʳ ʥʘʠʙʦʣʴʰʝʡ ʥʘʛʨʫʟʢʠ, ʠʣʠ ʘʜʘʧʪʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ 

ʥʘʛʨʫʟʢʠ. 

ʀʥʪʝʨʬʝʡʩ ʊʬʆʇ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ 

ʥʝʜʦʨʦʛʠʭ ʩʠʩʪʝʤʘʭ (ʥʘʧʨ., SmarTrunk) ʧʦʜʢʣʶʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʜʚʫʭʧʨʦʚʦʜʥʦʡ 



ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʣʠʥʠʠ. ɹʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʚ ʩʦʩʪʘʚʝ 

ʠʥʪʝʨʬʝʡʩʘ ʊʬʆʇ ʘʧʧʘʨʘʪʫʨʫ ʧʨʷʤʦʛʦ ʥʘʙʦʨʘ ʥʦʤʝʨʘ DID (Direct Inward Dialing), 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʜʦʩʪʫʧ ʢ ʘʙʦʥʝʥʪʘʤ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ 

ʥʫʤʝʨʘʮʠʠ ʘʙʦʥʝʥʪʩʢʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʪʘʥʮʠʠ (ɸʊʉ). ʈʷʜ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ, 

ʧʨʝʪʝʥʜʫʶʱʠʭ ʥʘ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʪ ʮʠʬʨʦʚʦʝ ʀʂʄ-

ʩʦʝʜʠʥʝʥʠʝ ʩ ʘʧʧʘʨʘʪʫʨʦʡ ɸʊʉ. 

ʉʦʝʜʠʥʝʥʠʝ ʩ ʊʬʆʇ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʜʣʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ, ʥʦ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʧʝʨʝʜʘʯʫ 

ʜʘʥʥʳʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘʣʠʯʠʝ ʠʥʪʝʨʬʝʡʩʘ ʩʝʪʠ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ ʩʪʘʥʦʚʠʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ. 

ʊʝʨʤʠʥʘʣ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʪʝʨʤʠʥʘʣ ʆ&ʄ) 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʦʜʥʦʟʦʥʦʚʦʡ ʩʝʪʠ. ʊʝʨʤʠʥʘʣ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʠʩʪʝʤʳ, ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʫʯʝʪʘ ʪʘʨʠʬʠʢʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

ʘʙʦʥʝʥʪʦʚ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʧʫʩʢʘʝʤʳʭ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ 

ʩʠʩʪʝʤ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʨʤʠʥʘʣʘ ʆ&ʄ ʯʝʨʝʟ ʊʬʆʇ ʠʣʠ 

ʩʝʪʴ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ (ʉʂʇ). 

ɼʠʩʧʝʪʯʝʨʩʢʠʡ ʧʫʣʴʪ. ʅʝʦʙʷʟʘʪʝʣʴʥʳʤʠ, ʥʦ ʦʯʝʥʴ ʭʘʨʘʢʪʝʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʧʫʣʴʪʳ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʯʴʷ ʨʘʙʦʪʘ 

ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʜʠʩʧʝʪʯʝʨʘ - ʩʣʫʞʙʳ ʦʭʨʘʥʳ ʧʨʘʚʦʧʦʨʷʜʢʘ, ʩʢʦʨʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʦʤʦʱʴ, ʧʦʞʘʨʥʘʷ ʦʭʨʘʥʘ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʩʣʫʞʙʳ. 

ɼʠʩʧʝʪʯʝʨʩʢʠʝ ʧʫʣʴʪʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʧʦ ʘʙʦʥʝʥʪʩʢʠʤ ʨʘʜʠʦʢʘʥʘʣʘʤ, ʠʣʠ 

ʧʦʜʢʣʶʯʘʪʴʩʷ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʣʠʥʠʷʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʢʦʤʤʫʪʘʪʦʨʫ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ 

ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʩʝʪʝʡ ʩʚʷʟʠ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʢʘʞʜʦʡ ʠʟ ʪʘʢʠʭ ʩʝʪʝʡ ʥʝ ʙʫʜʫʪ 

ʟʘʤʝʯʘʪʴ ʨʘʙʦʪʫ ʩʦʩʝʜʝʡ, ʠ ʯʪʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʥʝ ʩʤʦʛʫʪ ʚʤʝʰʠʚʘʪʴʩʷ ʚ ʨʘʙʦʪʫ ʜʨʫʛʠʭ 

ʩʝʪʝʡ. ʇʦʵʪʦʤʫ, ʚ ʦʜʥʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʝʩʢʦʣʴʢʦ ʜʠʩʧʝʪʯʝʨʩʢʠʭ 

ʧʫʣʴʪʦʚ, ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʥʝʡ. 

ɸʙʦʥʝʥʪʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʰʠʨʦʢʠʡ ʥʘʙʦʨ 

ʫʩʪʨʦʡʩʪʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʣʫʜʫʧʣʝʢʩʥʳʝ 

ʨʘʜʠʦʩʪʘʥʮʠʠ - ʠʤʝʥʥʦ ʦʥʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʘʙʦʪʳ ʚ ʟʘʤʢʥʫʪʳʭ 

ʛʨʫʧʧʘʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʵʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʝ ʠʤʝʶʱʠʝ 

ʮʠʬʨʦʚʦʡ ʢʣʘʚʠʘʪʫʨʳ. ʀʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴʩʷ ʣʠʰʴ ʩ 

ʘʙʦʥʝʥʪʘʤʠ ʚʥʫʪʨʠ ʩʚʦʝʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ ʧʦʩʳʣʘʪʴ ʵʢʩʪʨʝʥʥʳʝ ʚʳʟʦʚʳ 

ʜʠʩʧʝʪʯʝʨʫ. ɺʧʨʦʯʝʤ, ʵʪʦʛʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʣʫʛ 

ʩʚʷʟʠ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ. ɺʩʪʨʝʯʘʶʪʩʷ ʠ ʧʦʣʫʜʫʧʣʝʢʩʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʩ ʰʠʨʦʢʠʤ 

ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ ʠ ʮʠʬʨʦʚʦʡ ʢʣʘʚʠʘʪʫʨʦʡ, ʥʦ ʦʥʠ, ʙʫʜʫʯʠ ʟʘʤʝʪʥʦ ʜʦʨʦʞʝ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʦʣʝʝ ʫʟʢʦʛʦ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʨʫʛʘ ʘʙʦʥʝʥʪʦʚ. 

ɺ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʞʠʚʘʝʪʩʷ ʥʦʚʳʡ ʢʣʘʩʩ ʘʙʦʥʝʥʪʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ - ʜʫʧʣʝʢʩʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʩʢʦʨʝʝ ʥʘʧʦʤʠʥʘʶʱʠʝ ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʳ, ʥʦ 

ʦʙʣʘʜʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʩʣʝʜʥʠʤʠ. 

ɼʫʧʣʝʢʩʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝ ʪʦʣʴʢʦ 

ʧʦʣʥʦʮʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʊʬʆʇ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ ʚ ʧʦʣʫʜʫʧʣʝʢʩʥʦʤ 

ʨʝʞʠʤʝ. ʕʪʠ ʨʘʜʠʦʩʪʘʥʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʚʳʩʰʝʛʦ ʟʚʝʥʘ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ. ʉʪʦʠʤʦʩʪʴ ʜʫʧʣʝʢʩʥʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ, ʯʝʤ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ: ʦʪ $ 1500 (ʘʥʘʣʦʛʦʚʘʷ) ʜʦ $ 2500 (ʮʠʬʨʦʚʘʷ). ʅʝʩʤʦʪʨʷ ʥʘ 

ʚʳʩʦʢʫʶ ʮʝʥʫ, ʧʨʠʤʝʥʝʥʠʝ ʜʫʧʣʝʢʩʥʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʧʦʟʚʦʣʷʝʪ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʫʢʦʚʦʜʠʪʝʣʶ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ ʚ ʦʜʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ. 



ʂʘʢ ʧʦʣʫʜʫʧʣʝʢʩʥʳʝ, ʪʘʢ ʠ ʜʫʧʣʝʢʩʥʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʚʳʧʫʩʢʘʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʧʦʨʪʘʪʠʚʥʦʤ, ʥʦ ʠ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʳʭʦʜʥʘʷ 

ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʚʳʰʝ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʢʣʘʩʩʦʤ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ 

ʪʝʨʤʠʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɺ ʘʥʘʣʦʛʦʚʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʪʝʨʤʠʥʘʣʳ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ - ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʘʜʠʦʤʦʜʝʤʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʧʨʦʪʦʢʦʣ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ. ɼʣʷ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʚʩʪʨʘʠʚʘʥʠʝ 

ʠʥʪʝʨʬʝʡʩʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʘʙʦʥʝʥʪʩʢʠʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʵʪʦ ʘʩʠʥʭʨʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʪʠʧʘ RS-232. ɺ ʩʦʩʪʘʚ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʝʨʤʠʥʘʣʘ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ ʩʧʫʪʥʠʢʦʚʳʡ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʨʠʝʤʥʠʢ ʩʠʩʪʝʤʳ Global 

Position System (GPS), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʠ ʠʭ ʜʠʩʧʝʪʯʝʨʫ ʥʘ ʧʫʣʴʪ. 

ɺ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʫʣʴʪʦʚ. ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ 

ʧʝʨʝʜʘʪʯʠʢʦʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʫ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ. 

ʄʥʦʛʦʟʦʥʦʚʳʝ ʩʠʩʪʝʤʳ. 
ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʝ ʩʪʘʥʜʘʨʪʳ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɸʨʭʠʪʝʢʪʫʨʘ ʤʥʦʛʦʟʦʥʦʚʳʭ 

ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʩʪʨʦʠʪʴʩʷ ʧʦ ʜʚʫʤ ʨʘʟʣʠʯʥʳʤ ʧʨʠʥʮʠʧʘʤ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ʤʝʞʟʦʥʘʣʴʥʘʷ ʢʦʤʤʫʪʘʮʠʷ. ʉʪʨʫʢʪʫʨʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.2. ʂʘʞʜʘʷ 

ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʠʤʝʝʪ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʊʬʆʇ. ʕʪʦʛʦ ʫʞʝ 

ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʤʥʦʛʦʟʦʥʦʚʦʡ ʩʠʩʪʝʤʳ - ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʟʦʚʘ 

ʠʟ ʦʜʥʦʡ ʟʦʥʳ ʚ ʜʨʫʛʫʶ ʦʥ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʊʬʆʇ, ʚʢʣʶʯʘʷ ʧʨʦʮʝʜʫʨʫ 

ʥʘʙʦʨʘ ʪʝʣʝʬʦʥʥʦʛʦ ʥʦʤʝʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʦʝʜʠʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ ʚʳʜʝʣʝʥʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ (ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʘʣʦʢʘʥʘʣʴʥʳʝ ʨʘʜʠʦʨʝʣʝʡʥʳʝ ʣʠʥʠʠ). ʃʠʰʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʝʪʠ ʩ ʢʦʤʤʫʪʘʮʠʝʡ 

ʧʘʢʝʪʦʚ ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʲʝʜʠʥʝʥʠʷ ʟʦʥ ʜʣʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ. 

ʊʘʢ, ʚ ʥʦʚʝʡʰʝʡ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʝ DigiStar ʬʠʨʤʳ Digital Wireless Corporation ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʦʨʥʦʡ ʩʝʪʠ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʟʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʘʷ ʩʝʪʴ ʩ ʢʦʤʤʫʪʘʮʠʝʡ 

ʧʘʢʝʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʧʨʦʪʦʢʦʣ IP, ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ʇʨʠʥʠʤʘʷ 

ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʀʥʪʝʨʥʝʪ ʥʘʤʥʦʛʦ ʥʠʞʝ ʩʪʦʠʤʦʩʪʠ ʤʝʞ-

ʜʫʛʦʨʦʜʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ, ʠ ʫʞ ʪʝʤ ʙʦʣʝʝ ʥʠʞʝ ʩʪʦʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʚʳʜʝʣʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʨʝʰʝʥʠʝ ʬʠʨʤʳ Digital Wireless Corporation ʥʝʣʴʟʷ ʥʝ 

ʧʨʠʟʥʘʪʴ ʟʘʩʣʫʞʠʚʘʶʱʠʤ ʚʥʠʤʘʥʠʷ. 



 
ʈʠʩ. 2.2.  ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʤʝʞʟʦʥʘʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ 

 

ɺʩʝ ʞʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʤʝʞʟʦʥʘʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʧʨʠʛʦʜʥʦ ʣʠʰʴ 

ʜʣʷ ʩʠʩʪʝʤ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʦʥ ʠ ʩ ʥʝʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʦʧʝʨʘʪʠʚʥʦʩʪʠ 

ʪʨʘʥʩʟʦʥʘʣʴʥʳʭ ʚʳʟʦʚʦʚ (ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʩʦʝʜʠʥʝʥʠʷ ʯʝʨʝʟ ʢʦʤʤʫʪʠʨʫʝʤʳʝ ʢʘʥʘʣʳ 

ʊʬʆʇ). ɺ ʩʠʩʪʝʤʘʭ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʨʫʛʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʤʥʦʛʦʟʦʥʦʚʳʭ ʩʠʩʪʝʤ - ʘʨʭʠʪʝʢʪʫʨʘ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ. ʉʪʨʫʢʪʫʨʘ 

ʤʥʦʛʦʟʦʥʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2.3.  

 



 
 

ʈʠʩ. 2.3.  ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʤʝʞʟʦʥʘʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ 

 

ɺʘʞʥʝʡʰʠʡ ʵʣʝʤʝʥʪ ʵʪʦʡ ʩʭʝʤʳ - ʤʝʞʟʦʥʘʣʴʥʳʡ ʢʦʤʤʫʪʘʪʦʨ. ʆʥ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʩʝ 

ʚʠʜʳ ʪʨʘʥʩʟʦʥʘʣʴʥʳʭ ʚʳʟʦʚʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʩʴ ʤʝʞʟʦʥʘʣʴʥʳʡ ʪʨʘʬʠʢ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʦʜʠʥ ʢʦʤʤʫʪʘʪʦʨ, ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʣʠʥʠʷʤ. ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ ʦʙʨʘʙʦʪʢʫ ʚʳʟʦʚʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʫʣʴʪʦʚ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʘʙʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʩ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ ʭʨʘʥʠʪʩʷ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʤʝʩʪʝ, ʧʦʵʪʦʤʫ ʝʝ ʣʝʛʯʝ 

ʟʘʱʠʪʠʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʞʟʦʥʘʣʴʥʳʡ ʢʦʤʤʫʪʘʪʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʘʢʞʝ ʬʫʥʢʮʠʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʊʬʆʇ ʠ ʉʂʇ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʢ ʨʝʯʝʚʦʡ ʪʨʘʬʠʢ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ, ʪʘʢ ʠ ʪʨʘʬʠʢ ʚʩʝʭ 

ʧʨʠʣʦʞʝʥʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʥʝʰʥʠʤʠ ʉʂʇ, ʥʘʧʨʠʤʝʨ ʀʥʪʝʨʥʝʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴʶ. ɿʘ ʚʩʝ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʜʦʨʦʛʦ ʧʣʘʪʠʪʴ - ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ 

ʪʦʣʴʢʦ ʢʦʤʤʫʪʘʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʥʠ ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ, ʘ ʚʝʜʴ ʥʫʞʥʦ ʝʱʝ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʙʘʟʦʚʳʤ ʩʪʘʥʮʠʷʤ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʣʠʥʠʷʤ. 

ʀʪʘʢ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʝʡʰʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʩʫʱʠʭ 

ʪʨʘʥʢʠʥʛʦʚʳʤ ʩʠʩʪʝʤʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʦʛʨʘʥʠʯʝʥʥʘʷ (ʘ ʟʥʘʯʠʪ, ʥʝʜʦʨʦʛʘʷ) 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɺ ʤʥʦʛʦʟʦʥʦʚʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʦʥʘ ʙʦʣʝʝ ʨʘʟʚʠʪʘ, ʥʦ ʚʩʝ ʨʘʚʥʦ 

ʥʝ ʠʜʝʪ ʥʠ ʚ ʢʘʢʦʝ ʩʨʘʚʥʝʥʠʝ ʩ ʤʦʱʴʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʪʦʚʳʭ ʩʝʪʝʡ. 

ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʙʦʣʴʰʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʭʚʘʪ ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ - ʦʙʲ̫ʩʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ ʥʘ ʦʙʰʠʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʦʠʤʦʩʪʠ ʩʠʩʪʝʤʳ. ɺ ʩʦʪʦʚʳʭ ʩʝʪʷʭ, ʛʜʝ 



ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʙʳʩʪʨʦ ʦʢʫʧʘʶʪʩʷ, ʘ ʪʨʘʬʠʢ ʨʘʩʪʝʪ, ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ 

ʨʘʟʤʝʱʘʶʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʣʦʪʥʦ, ʩ ʤʘʣʳʤ ʨʘʜʠʫʩʦʤ ʟʦʥ ʧʦʢʨʳʪʠʷ (ʩʦʪ). ʇʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ 

ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʚʩʝ ʦʙʩʪʦʠʪ ʥʝʩʢʦʣʴʢʦ ʠʥʘʯʝ - ʦʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʛʨʘʥʠʯʝʥ, ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʥʫʞʥʦ 

ʦʙʩʣʫʞʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ 

ʦʙʰʠʨʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. 

ɺ-ʪʨʝʪʴʠʭ, ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʪʨʘʥʢʠʥʛʦʚʳʤ 

ʩʠʩʪʝʤʘʤ ʦʭʚʘʪʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʩʧʝʢʪʨ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʚ 

ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ ʫʩʪʨʦʡʩʪʚ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ - ʝʱʝ ʦʜʠʥ ʧʫʪʴ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʥʘ ʙʘʟʝ ʩʚʦʠʭ ʢʘʥʘʣʦʚ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʥʝʟʘʚʠʩʠʤʳʝ ʚʳʜʝʣʝʥʥʳʝ ʩʝʪʠ ʩʚʷʟʠ (ʠʣʠ, ʢʘʢ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, 

ʯʘʩʪʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʩʝʪʠ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʡ ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʳʤʠ 

ʫʩʠʣʠʷʤʠ ʨʘʟʚʝʨʥʫʪʴ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʚʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʦʪʜʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʦʩʪʠʛʘʝʪʩʷ ʦʱʫʪʠʤʘʷ ʵʢʦʥʦʤʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʠʟʥʘʢʠ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʧʨʦʯʥʦʩʪʠ ʧʦʟʠʮʠʡ ʧʦʩʣʝʜʥʠʭ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʩʝʢʪʦʨʝ ʨʳʥʢʘ ʩʠʩʪʝʤ ʠ ʩʨʝʜʩʪʚ 

ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ. 

       ʉʣʫʞʙʳ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ 
ʊʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʣʫʞʙ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʫ ʩʝʪʝʡ ʩʚʷʟʠ ʚʥʫʪʨʠ 

ʵʪʠʭ ʩʠʩʪʝʤ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʣʫʞʙʦʡ ʪʨʘʥʢʠʥʛʦʚʳʭ 

ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʣʫʞʙʘ ʚʥʫʪʨʝʥʥʠʭ ʚʳʟʦʚʦʚ. 

ɺʥʫʪʨʝʥʥʠʝ ʚʳʟʦʚʳ. 
ʊʨʘʥʢʠʥʛʦʚʳʝ ʩʝʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʘʙʦʥʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʚʳʟʦʚʦʚ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ: ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ (ʧʝʨʩʦʥʘʣʴʥʳʡ) ʠ ʛʨʫʧʧʦʚʦʡ 

(ʜʠʩʧʝʪʯʝʨʩʢʠʡ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʳʟʦʚ ʥʘʧʨʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʘʙʦʥʝʥʪʫ, ʚʦ ʚʪʦʨʦʤ 

- ʥʝʩʢʦʣʴʢʠʤ ʘʙʦʥʝʥʪʘʤ. 

ʆʩʥʦʚʥʳʤ ʪʠʧʦʤ ʚʳʟʦʚʘ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʦʚʦʡ ʚʳʟʦʚ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʡ ʛʨʫʧʧʳ (ʩʤ. ʨʠʩ.2.4). ɻʨʫʧʧʦʚʦʡ ʚʳʟʦʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʠʟʚʝʜʝʥ ʪʦʣʴʢʦ ʚ ʧʦʣʫʜʫʧʣʝʢʩʥʦʤ ʨʝʞʠʤʝ - ʧʦʢʘ ʚʳʟʳʚʘʶʱʠʡ ʘʙʦʥʝʥʪ ʛʦʚʦʨʠʪ ʠ ʝʛʦ 

ʨʘʜʠʦʩʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʯʣʝʥʳ ʛʨʫʧʧʳ ʧʨʠʥʠʤʘʶʪ 

ʨʝʯʴ ʚʳʟʳʚʘʶʱʝʛʦ ʘʙʦʥʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʧʣʠʢʘ ʣʶʙʦʛʦ ʯʣʝʥʘ ʛʨʫʧʧʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʘʥʦʚʠʪʩʷ ʩʣʳʰʠʤʦʡ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʛʨʫʧʧʳ. ɻʨʫʧʧʦʚʦʡ ʚʳʟʦʚ ʤʦʞʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʩʘʤʦʡ ʧʨʦʩʪʦʡ (ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʜʦʨʦʛʦʡ) ʧʦʣʫʜʫʧʣʝʢʩʥʦʡ 

ʨʘʜʠʦʩʪʘʥʮʠʠ - ʜʣʷ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʘʪʦʯʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʠʰʴ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

"ʇʝʨʝʜʘʯʘ". ɺʭʦʞʜʝʥʠʝ ʚ ʩʚʷʟʴ ʩ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ ʠ ʛʨʫʧʧʦʡ ʘʙʦʥʝʥʪʦʚ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʕʪʦʪ ʪʠʧ ʚʳʟʦʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ 

ʩʠʩʪʝʤʳ. 



 
ʈʠʩ. 2.4. ɻʨʫʧʧʦʚʦʡ ʚʳʟʦʚ 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʳʟʦʚʘ ʘʙʦʥʝʥʪʦʚ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʚʳʟʦʚʦʚ ʦʪʥʦʩʷʪʩʷ 

ʦʙʱʠʡ ʚʳʟʦʚ (all call), ʵʢʩʪʨʝʥʥʳʡ ʚʳʟʦʚ (ʦʪ ʜʠʩʧʝʪʯʝʨʘ). ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʚʣʦʞʝʥʠʝ ʛʨʫʧʧ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʠʧʳ ʚʳʟʦʚʦʚ: ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ, ʤʥʦʛʦʛʨʫʧʧʦʚʦʡ ʠ ʪ.ʜ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʘʚʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʩʪʦʣʴ ʩʣʦʞʥʳʝ ʚʳʟʦʚʳ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʠʩʧʝʪʯʝʨʫ. ʅʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʦʡ, ʧʨʠʯʝʤ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʘʙʦʥʝʥʪʘ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ.2.5), ʥʦ ʠ ʜʣʷ ʘʙʦʥʝʥʪʘ ʪʝʣʝʬʦʥʥʦʡ 

ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʩʤ. ʨʠʩ.2.6). 

 
ʈʠʩ. 2.5.  ɺʳʟʦʚ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʳ 

 

 



ʈʠʩ. 2.6.  ɺʳʟʦʚ ʛʨʫʧʧʳ ʠʟ ʊʬʆʇ 

ʇʝʨʩʦʥʘʣʴʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʚʳʟʦʚ (ʩʤ. ʨʠʩ. 2.7) ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʤ 

ʪʠʧʦʤ ʚʳʟʦʚʘ. ɼʣʷ ʝʛʦ ʧʦʩʳʣʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʜʠʦʩʪʘʥʮʠʶ ʩ 

ʮʠʬʨʦʚʦʡ ʢʣʘʚʠʘʪʫʨʦʡ. ʇʝʨʩʦʥʘʣʴʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʚʳʟʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ ʥʝ 

ʪʦʣʴʢʦ ʚ ʧʦʣʫʜʫʧʣʝʢʩʥʦʤ, ʥʦ ʠ ʚ ʜʫʧʣʝʢʩʥʦʤ ʨʝʞʠʤʝ (ʨʘʟʫʤʝʝʪʩʷ, ʝʩʣʠ ʘʙʦʥʝʥʪʩʢʠʝ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʜʫʧʣʝʢʩʥʳʤʠ). 

 
ʈʠʩ. 2.7.  ʇʝʨʩʦʥʘʣʴʥʳʡ ʚʳʟʦʚ 

 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʘ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʚʳʟʦʚʦʚ - ʩʪʘʪʫʩʥʳʝ 

ʚʳʟʦʚʳ. ʆʥʠ ʩʣʫʞʘʪ ʟʘʤʝʥʦʡ ʪʨʠʚʠʘʣʴʥʳʤ ʨʝʧʣʠʢʘʤ, ʪʘʢʠʤ ʢʘʢ "ʚʘʩ ʧʦʥʷʣ", "ʧʦʚʪʦʨʠʪʝ" 

ʠ ʪ.ʧ. ɺʤʝʩʪʦ ʨʝʯʝʚʦʛʦ ʦʪʚʝʪʘ ʘʙʦʥʝʥʪ ʤʦʞʝʪ ʥʘʞʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʢʥʦʧʢʫ, ʯʪʦ ʚʳʟʦʚʝʪ ʧʝʨʝʜʘʯʫ ʢʦʨʦʪʢʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʪʫʩʥʳʭ 

ʚʳʟʦʚʦʚ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʟʘʛʨʫʟʢʫ ʩʠʩʪʝʤʳ, ʪ.ʢ. ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʚʷʟʠ ʠ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ ʪʘʢʠʝ ʨʝʧʣʠʢʠ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ. 

ʇʨʠʦʨʠʪʝʪʥʳʝ ʚʳʟʦʚʳ. 
ʄʥʦʛʠʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʙʨʘʙʦʪʢʫ ʚʳʟʦʚʦʚ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʫʨʦʚʥʷʤʠ ʧʨʠʦʨʠʪʝʪʘ. ʊʘʢ, ʚ ʩʠʩʪʝʤʝ DigiStar ʧʨʝʜʫʩʤʦʪʨʝʥʦ 10 ʫʨʦʚʥʝʡ ʧʨʠʦʨʠʪʝʪʘ, ʚ 

ʩʠʩʪʝʤʝ EDACS - 8 ʫʨʦʚʥʝʡ. ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʠʚʠʣʝʛʠʡ ʦʪʜʝʣʴʥʳʤ ʘʙʦʥʝʥʪʘʤ ʠʣʠ ʛʨʫʧʧʘʤ, ʘ ʪʘʢʞʝ 

ʦʧʪʠʤʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʪʨʘʬʠʢʘ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʚʣʠʷʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʚʳʟʦʚʦʚ ʥʘʯʠʥʘʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʚʳʩʦʢʦʡ ʟʘʛʨʫʟʢʝ ʩʠʩʪʝʤʳ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʪʨʘʬʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʳʟʦʚʘʤ ʘʙʦʥʝʥʪʦʚ, ʫʞʝ 

ʥʘʯʘʚʰʠʭ ʠ ʧʨʦʜʦʣʞʘʶʱʠʭ ʨʘʟʛʦʚʦʨ, ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ, ʯʝʤ 

ʚʳʟʦʚʘʤ ʘʙʦʥʝʥʪʦʚ, ʪʦʣʴʢʦ ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʩʦʝʜʠʥʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʥʦʡ 

ʥʝʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʚʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʘʫʟ ʚ ʨʘʟʛʦʚʦʨʝ ʘʙʦʥʝʥʪʦʚ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʨʘʜʠʦʧʝʨʝʛʦʚʦʨʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʥʘʜʝʣʝʥʠʝ ʨʷʜʘ ʘʙʦʥʝʥʪʦʚ ʧʨʘʚʦʤ ʚʳʟʦʚʘ 

ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʧʨʠʦʨʠʪʝʪʘ, ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʚʳʪʝʩʥʷʶʱʝʛʦ ʚʳʟʦʚʘ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʪʘʢʦʛʦ ʚʳʟʦʚʘ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʚʩʝ ʨʝʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʟʘʥʷʪʳ (ʪ.ʝ. ʚ ʩʠʪʫʘʮʠʠ 

ʙʣʦʢʠʨʦʚʘʥʠʷ), ʦʜʥʦ ʠʟ ʪʝʢʫʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʝʨʳʚʘʝʪʩʷ, ʘ ʦʩʚʦʙʦʜʠʚʰʠʡʩʷ ʨʝʩʫʨʩ 

ʦʪʚʦʜʠʪʩʷ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʪʫʧʠʚʰʝʛʦ ʚʳʟʦʚʘ ʩʦ ʩʚʝʨʭʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʪʠʧ ʧʨʠʦʨʠʪʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʳʟʦʚʦʚ - ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚʦ ʚʨʝʤʝʥʥʦʤ ʧʝʨʝʢʣʶʯʝʥʠʠ ʦʜʥʦʛʦ ʠʟ 

ʢʘʥʘʣʦʚ ʚ ʤʦʥʦʧʦʣʴʥʦʝ ʚʣʘʜʝʥʠʝ ʦʜʥʦʡ ʛʨʫʧʧʳ ʘʙʦʥʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʨʫʧʧʝ ʧʦʣʫʯʠʪʴ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʠ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʨʝʪʨʘʥʩʣʷʪʦʨʫ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ 

ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʣʠʰʴ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ 

ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ 

ʧʨʠʥʦʩʠʪ ʟʘʤʝʪʥʳʝ ʥʝʫʜʦʙʩʪʚʘ ʦʩʪʘʣʴʥʳʤ ʘʙʦʥʝʥʪʘʤ ʩʠʩʪʝʤʳ - ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ 



ʨʘʟʜʝʣʷʝʤʳʭ ʢʘʥʘʣʦʚ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʠʪʫʘʮʠʠ ʪʷʞʝʣʦʡ 

ʥʘʛʨʫʟʢʠ. 

 

 

ɼʦʩʪʫʧ ʢ ʊʬʆʇ 
ʂʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʫʧ ʢ ʊʬʆʇ ʠʤʝʶʪ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʘʙʦʥʝʥʪʳ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ. 

ɺ ʟrʦʚ ʘʙʦʥʝʥʪʘ ʊʬʆʇ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥ ʪʦʣʴʢʦ ʩ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʠʤʝʶʱʝʡ 

ʮʠʬʨʦʚʫʶ ʢʣʘʚʠʘʪʫʨʫ. ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʊʬʆʇ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʫʧʣʝʢʩʥʫʶ 

ʨʘʜʠʦʩʪʘʥʮʠʶ, ʧʦʩʢʦʣʴʢʫ ʩʘʤʘ ʊʬʆʇ ʨʘʙʦʪʘʝʪ ʚ ʜʫʧʣʝʢʩʥʦʤ ʨʝʞʠʤʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ 

ʊʬʆʇ ʩ ʧʦʤʦʱʴʶ ʧʦʣʫʜʫʧʣʝʢʩʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʜʣʷ 

ʚʥʦʚʴ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʩʠʩʪʝʤ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʜʫʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ. 

ɸʙʦʥʝʥʪ ʊʬʆʇ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʦʛʦ ʘʙʦʥʝʥʪʘ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʥʦ ʠ ʛʨʫʧʧʫ ʘʙʦʥʝʥʪʦʚ. ʇʨʦʮʝʜʫʨʘ ʚʳʟʦʚʘ ʜʣʷ ʘʙʦʥʝʥʪʦʚ ʊʬʆʇ ʤʦʞʝʪ ʙʳʪʴ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ (ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʥʪʝʨʬʝʡʩ ʊʬʆʇ ʧʦʜʢʣʶʯʝʥ ʢ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʩ 

ʧʦʤʦʱʴʶ ʜʚʫʭʧʨʦʚʦʜʥʦʡ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʣʠʥʠʠ), ʠʣʠ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ (ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʠʥʪʝʨʬʝʡʩʘ ʊʬʆʇ ʧʦ ʤʝʪʦʜʫ Direct ID). ʇʨʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʧʨʦʮʝʜʫʨʝ 

ʘʙʦʥʝʥʪ ʊʬʆʇ ʜʦʣʞʝʥ ʩʥʘʯʘʣʘ ʥʘʙʨʘʪʴ ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ 

ʠʥʪʝʨʬʝʡʩ ʊʬʆʇ, ʘ ʟʘʪʝʤ - ʥʦʤʝʨ ʘʙʦʥʝʥʪʘ ʚʥʫʪʨʠ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʦʩʢʦʣʴʢʫ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʙʦʨ ʥʦʤʝʨʘ ʘʙʦʥʝʥʪʘ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʯʝʨʝʟ ʊʬʆʇ, ʯʘʩʪʦ (ʦʩʦʙʝʥʥʦ ʚ ʈʦʩʩʠʠ) ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ 

ʠʤʧʫʣʴʩʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʧʦʤʝʭʘʤʠ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʦʙʨʳʚʘ 

ʩʚʷʟʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘ. ʇʦʵʪʦʤʫ, ʚʩʝ ʚʥʦʚʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʩʠʩʪʝʤʳ ʠ ʩʪʘʥʜʘʨʪʳ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ Direct ID, ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʦʩʪʫʧ ʠʟ 

ʊʬʆʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʥʫʤʝʨʘʮʠʠ ʘʙʦʥʝʥʪʦʚ. ɸʙʦʥʝʥʪʫ ʊʬʆʇ ʜʣʷ 

ʚʳʟʦʚʘ ʘʙʦʥʝʥʪʘ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʘʱʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ Direct ID, ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʙʨʘʪʴ ʦʙʳʯʥʳʡ ʛʦʨʦʜʩʢʦʡ ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ, ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʩʦʪʦʚʦʡ ʩʝʪʠ. 

ʈʦʫʤʠʥʛ. 
ɺ ʤʥʦʛʦʟʦʥʦʚʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʝʢʫʱʝʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʙʦʥʝʥʪʦʚ. ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʘʙʦʥʝʥʪʘ ʠʟ ʦʜʥʦʡ ʟʦʥʳ ʚ ʜʨʫʛʫʶ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʥʘʟʥʘʯʝʥʠʝ ʥʦʚʳʭ ʢʘʥʘʣʦʚ ʜʦʩʪʫʧʘ. ɺ ʩʠʩʪʝʤʘʭ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ ʢʘʞʜʘʷ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʢʦʤʤʫʪʘʮʠʶ ʧʦʩʪʫʧʘʶʱʠʭ ʚʳʟʦʚʦʚ. ɺ ʩʠʩʪʝʤʘʭ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ 

ʨʦʫʤʠʥʛ ʙʦʣʝʝ ʥʘʜʝʞʝʥ, ʘ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʤʝʞʟʦʥʘʣʴʥʳʭ ʚʳʟʦʚʦʚ ʚʳʰʝ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʨʳʚʘʥʠʝ ʩʚʷʟʠ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʘʙʦʥʝʥʪʘ ʠʟ ʦʜʥʦʡ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʜʨʫʛʫʶ (hard hand-over), ʩʚʷʟʘʥʥʦʝ 

ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʭʘʥʠʟʤʘ ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʠ. ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʟʛʦʚʦʨʘ ʘʙʦʥʝʥʪ 

ʚʳʥʫʞʜʝʥ ʧʦʚʪʦʨʷʪʴ ʚʳʟʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʧʦʣʫʜʫʧʣʝʢʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ, ʢʦʛʜʘ 

ʢʘʞʜʘʷ ʥʦʚʘʷ ʨʝʧʣʠʢʘ ʧʝʨʝʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʪʜʝʣʴʥʦʛʦ ʚʳʟʦʚʘ, ʤʝʞʟʦʥʘʣʴʥʳʡ ʧʝʨʝʭʦʜ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʝʥ. ɺʩʝ ʞʝ, ʪʨʝʙʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʨʘʩʪʫʪ, ʠ 

ʚ ʥʦʚʝʡʰʠʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ TETRA ʠ EDACS ProtoCALL ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʩʪʘʬʝʪʥʘʷ 

ʧʝʨʝʜʘʯʘ. 

ʆʩʦʙʳʡ ʘʩʧʝʢʪ ʨʦʫʤʠʥʛʘ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ - ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ 

ʛʨʫʧʧʦʚʳʭ ʚʳʟʦʚʦʚ. ʆʪʩʣʝʞʠʚʘʷ ʧʝʨʝʤʝʱʝʥʠʷ ʘʙʦʥʝʥʪʦʚ, ʩʠʩʪʝʤʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʛʨʫʧʧʦʚʦʛʦ ʚʳʟʦʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʜʦʚʝʜʝʥʠʝ ʜʦ ʚʩʝʭ ʯʣʝʥʦʚ ʛʨʫʧʧʳ, ʚ ʢʘʢʦʡ ʙʳ ʟʦʥʝ 

ʦʥʠ ʥʝ ʥʘʭʦʜʠʣʠʩʴ. 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ. 
ɺ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʣʫʞʙʦʡ, 

ʧʦʵʪʦʤʫ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʳʭ ʩʨʝʜʩʪʚ ʧʦʜʜʝʨʞʢʠ. ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚʦ ʚʩʝʭ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 0,6 - 4,8 ʢʙʠʪ/ʩ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʘʥʘʣʦʛʦʚʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʣʠʰʴ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʢʘʥʘʣʳ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʷ ʩʝʪʝʚʫʶ ʤʘʨʰʨʫʪʠʟʘʮʠʶ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʮʠʬʨʦʚʳʭ 



ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʦʜʩʪʚʝʥʥʦʡ ʩʣʫʞʙʦʡ. 

ʎʠʬʨʦʚʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʝʨʚʠʩ ʥʝ ʪʦʣʴʢʦ ʢʘʥʘʣʴʥʦʛʦ, ʥʦ ʠ 

ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ - ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ. ɺʦʟʤʦʞʥʘ ʧʦʜʜʝʨʞʢʘ ʥʘʣʦʞʝʥʥʳʭ ʩʝ-

ʪʝʡ, ʥʘʧʨʠʤʝʨ IP-ʩʝʪʝʡ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʮʠʬʨʦʚʳʭ 

ʩʠʩʪʝʤ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʊʘʢ, ʥʦʚʝʡʰʠʡ ʩʪʘʥʜʘʨʪ TETRA 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʜʦ 28,8 ʢʙʠʪ/ʩ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʝʪʝʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ʮʠʬʨʦʚʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʪʦʢʦʣʘ ʢʘʥʘʣʴʥʦʛʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʫʨʦʚʥʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʪʘʛʨʘʤʤ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠʣʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ ʮʠʬʨʦʚʳʭ 

ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʘʢʞʝ ʬʫʥʢʮʠʠ ʰʣʶʟʘ ʩ ʚʥʝʰʥʠʤʠ ʩʝʪʷʤʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʪ.ʝ. ʩʝʪʷʤʠ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ. ɺ ʬʫʥʢʮʠʠ ʰʣʶʟʘ ʚʭʦʜʠʪ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ 

ʧʨʦʪʦʢʦʣʦʚ, ʚʢʣʶʯʘʷ ʚʟʘʠʤʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʜʨʝʩʦʚ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʝʪʝʡ, ʘ 

ʪʘʢʞʝ ʧʦʜʜʝʨʞʘʥʠʝ ʥʘʣʦʞʝʥʥʦʡ ʩʝʪʠ. 

ɺʘʞʥʝʡʰʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʣʫʞʙ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ - ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʨʘʤʢʘʭ 

ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʩʝʪʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʈʝʞʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ. 
ɺ ʥʝʢʦʪʦʨʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʩʚʷʟʠ ʘʙʦʥʝʥʪʦʚ ʙʝʟ ʫʯʘʩʪʠʷ ʨʝʪʨʘʥʩʣʷʪʦʨʘ. ʕʪʦʪ ʨʝʞʠʤ, ʥʘʟʳʚʘʝʤʳʡ ʪʘʢʞʝ talk around 

ʠʣʠ direct mode operation, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʘʙʦʥʝʥʪʦʚ 

ʚʳʰʣʠ ʠʟ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ. 2.8). 

 
 

ʈʠʩ. 2.8.  ʈʝʞʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ 

 

ʊʘʨʠʬʠʢʘʮʠʷ (ʙʠʣʣʠʥʛ). 
ʆʙʦʨʫʜʦʚʘʥʠʝ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʫʯʝʪ ʠ ʪʘʨʠʬʠʢʘʮʠʶ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʦʣʫʯʝʥʠʝʤ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʞʜʦʤʫ ʩʦʝʜʠʥʝʥʠʶ. ɺ ʜʘʥʥʳʝ ʧʦ 

ʫʯʝʪʫ ʠ ʪʘʨʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ 

ʚʳʟʳʚʘʶʱʝʛʦ ʠ ʚʳʟʳʚʘʝʤʦʛʦ ʘʙʦʥʝʥʪʦʚ, ʚʨʝʤʷ ʠ ʜʘʪʘ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ, ʪʠʧ ʚʳʟʦʚʘ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, ʛʨʫʧʧʦʚʦʡ ʠ ʜʨ.), ʢʘʪʝʛʦʨʠʷ 

ʧʨʠʦʨʠʪʝʪʘ (ʦʙʳʯʥʳʡ ʠʣʠ ʚʳʩʦʢʠʡ ʠ ʜʨ.). 

ɺ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʤʦʛʫʪ ʟʘʜʘʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʪʘʨʠʬʥʳʭ ʧʝʨʠʦʜʦʚ ʜʣʷ 

ʨʘʟʥʳʭ ʜʥʝʡ ʥʝʜʝʣʠ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. 

ɼʘʥʥʳʝ ʙʠʣʣʠʥʛʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʩʚʷʟʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʯʝʪʦʚ ʘʙʦʥʝʥʪʘʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʧʳʪʦʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ. 

ʋʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʘʙʦʥʝʥʪʩʢʠʤʠ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ. 
ʈʷʜ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʧʝʨʘʪʦʨʫ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʦʩʪʫʧʘ ʘʙʦʥʝʥʪʩʢʠʭ ʨʘʜʠʦʩʪʘʥʮʠʡ. ʊʘʢ, ʚ ʩʠʩʪʝʤʝ EDACS ʤʦʞʥʦ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʩʝʪʝʚʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ (ID), ʯʘʩʪʦʪʳ ʢʘʥʘʣʦʚ, ʘ 



ʪʘʢʞʝ ʧʝʨʝʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʛʨʫʧʧʳ ʘʙʦʥʝʥʪʦʚ. ʋʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʘʢʞʝ ʚ ʮʝʣʷʭ ʙʦʨʴʙʳ ʩ ʧʦʧʳʪʢʘʤʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʩʣʫʯʘʝ ʭʠʱʝʥʠʷ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʩʠʩʪʝʤʘʭ ʩʪʘʥʜʘʨʪʘ SmarTrunk II  ʠʤʝʝʪʩʷ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʨʘʜʠʦʢʠʣʣʝʨ: ʧʨʠ ʧʦʩʳʣʢʝ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʘʥʜʳ ʚ ʘʙʦʥʝʥʪʩʢʦʡ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʝʚʨʘʱʘʶʱʠʝ ʝʝ ʚ ʙʝʩʧʦʣʝʟʥʫʶ 

ʠʛʨʫʰʢʫ. 

 

       ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ 
ɼʣʷ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʠʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʟʥʘʢʠ. 

ʄʝʪʦʜ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
ʇʦ ʤʝʪʦʜʫ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ. ʇʝʨʝʜʘʯʘ ʨʝʯʠ ʚ ʨʘʜʠʦʢʘʥʘʣʝ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ, ʘ ʰʘʛ ʩʝʪʢʠ ʯʘʩʪʦʪ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 12,5 ʢɻʮ 

ʠʣʠ 25 ʢɻʮ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʚ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʚʦʢʦʜʝʨʦʚ, ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʘʥʘʣʦʛʦʚʳʡ ʨʝʯʝʚʦʡ ʩʠʛʥʘʣ ʚ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ 

ʙʦʣʝʝ 4,8 ʢʙʠʪ/ʩ. 

ʂʦʣʠʯʝʩʪʚʦ ʟʦʥ. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʦʙʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʨʘʟʣʠʯʘʶʪ 

ʦʜʥʦʟʦʥʦʚʳʝ ʠʣʠ ʤʥʦʛʦʟʦʥʦʚʳʝ ʩʠʩʪʝʤʳ. ʇʝʨʚʳʝ ʨʘʩʧʦʣʘʛʘʶʪ ʣʠʰʴ ʦʜʥʦʡ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʝʡ,  ʚʪʦʨʳʝ - ʥʝʩʢʦʣʴʢʠʤʠ ɹʉ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʦʫʤʠʥʛʘ. 

ʄʝʪʦʜ ʦʙʲʝʜʠʥʝʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʚ ʤʥʦʛʦʟʦʥʦʚʳʭ ʩʠʩʪʝʤʘʭ. 
ɹʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʝʜʠʥʦʛʦ 

ʢʦʤʤʫʪʘʪʦʨʘ (ʩʠʩʪʝʤʳ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ), ʣʠʙʦ ʩʦʝʜʠʥʷʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ ʯʝʨʝʟ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʩʠʩʪʝʤʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʢʦʤʤʫʪʘʮʠʝʡ). 

ʊʠʧ ʤʥʦʛʦʩʪʘʥʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ. 
ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʦʩʪʘʥʮʠʦʥʥʳʡ 

ʜʦʩʪʫʧ ʩ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ (ʄɼʏʈ), ʚʢʣʶʯʘʷ ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ. ɼʣʷ ʩʠʩʪʝʤ ʄɼʏʈ 

ʩʧʨʘʚʝʜʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ "ʦʜʥʘ ʥʝʩʫʱʘʷ - ʦʜʠʥ ʢʘʥʘʣ". ʂʦʤʙʠʥʘʮʠʷ ʄɼʏʈ ʠ 

ʤʥʦʛʦʩʪʘʥʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ (ʄɼɺʈ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ 

ʩʪʘʥʜʘʨʪʘ TETRA, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʬʘʢʫʣʴʪʘʪʠʚʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʳ EDACS 

ProtoCALL. 

ʉʧʦʩʦʙ ʧʦʠʩʢʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ. 
ʇʦ ʩʧʦʩʦʙʫ ʧʦʠʩʢʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ ʨʘʟʣʠʯʘʶʪ ʩʠʩʪʝʤʳ ʩ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ɺ ʧʝʨʚʳʭ ʧʨʦʮʝʜʫʨʫ ʧʦʠʩʢʘ ʩʚʦʙʦʜʥʦʛʦ ʢʘʥʘʣʘ 

ʚʳʧʦʣʥʷʶʪ ʘʙʦʥʝʥʪʩʢʠʝ ʨʘʜʠʦʩʪʘʥʮʠʠ. ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʨʝʪʨʘʥʩʣʷʪʦʨʳ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ 

ʦʙʳʯʥʦ ʥʝ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʨʘʙʦʪʘʶʪ ʥʝʟʘʚʠʩʠʤʦ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʠʩʪʝʤ ʩ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ, ʨʘʩʪʫʱʝʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ. ʊʘʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʘʙʦʥʝʥʪʩʢʠʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʚʳʥʫʞʜʝʥʳ ʥʝʧʨʝʨʳʚʥʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʢʘʥʠʨʦʚʘʪʴ ʢʘʥʘʣʳ ʚ ʧʦʠʩʢʘʭ ʚʳʟʳʚʥʦʛʦ ʩʠʛʥʘʣʘ (ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ 

ʧʦʩʪʫʧʠʪʴ ʦʪ ʣʶʙʦʛʦ ʨʝʪʨʘʥʩʣʷʪʦʨʘ) ʠʣʠ ʩʚʦʙʦʜʥʦʛʦ ʢʘʥʘʣʘ (ʝʩʣʠ ʘʙʦʥʝʥʪ ʩʘʤ ʧʦʩʳʣʘʝʪ 

ʚʳʟʦʚ). ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ 

ʩʪʘʥʜʘʨʪʘ SmarTrunk. 

ɺ ʩʠʩʪʝʤʘʭ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦʠʩʢ ʠ ʥʘʟʥʘʯʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʢʘʥʘʣʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʫʶʪʩʷ ʢʘʥʘʣʳ ʜʚʫʭ ʪʠʧʦʚ: ʨʘʙʦʯʠʝ (traffic channel) ʠ ʫʧʨʘʚʣʝʥʠʷ 

(control channel). ɺʩʝ ʟʘʧʨʦʩʳ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʚʷʟʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʧʦ ʢʘʥʘʣʫ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʦ ʵʪʦʤʫ ʞʝ ʢʘʥʘʣʫ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʠʟʚʝʱʘʝʪ ʘʙʦʥʝʥʪʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʦ 

ʥʘʟʥʘʯʝʥʠʠ ʢʘʥʘʣʘ, ʦʪʢʣʦʥʝʥʠʠ ʟʘʧʨʦʩʘ, ʣʠʙʦ ʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʧʨʦʩʘ ʚ ʦʯʝʨʝʜʴ. 

ʊʠʧ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ. 



ɺʦ ʚʩʝʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʢʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʮʠʬʨʦʚʳʤʠ. 

ʈʘʟʣʠʯʘʶʪ ʩʠʩʪʝʤʳ ʩ ʚʳʜʝʣʝʥʥʳʤ ʯʘʩʪʦʪʥʳʤ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʠʩʪʝʤʘʭ ʧʝʨʚʦʛʦ ʪʠʧʘ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚ ʢʘʥʘʣʝ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 9,6 ʢʙʠʪ/ʩ, ʘ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʪʦʢʦʣʳ ʪʠʧʘ ALOHA. 

ɺʳʜʝʣʝʥʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʶʪ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʬʠʨʤʳ Motorola: 

StartSite, SmartNet, SmartZone, ʩʠʩʪʝʤʘ EDACS ʬʠʨʤʳ Ericsson ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ɺ 

ʩʠʩʪʝʤʘʭ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ ʠ 

ʧʦʩʪʫʧʘʶʱʠʭ ʚʳʟʦʚʘʭ ʨʘʩʧʨʝʜʝʣʝʥʘ ʤʝʞʜʫ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʤʠ ʩʫʙʢʘʥʘʣʘʤʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʩʦʚʤʝʱʝʥʥʳʤʠ ʩʦ ʚʩʝʤʠ ʨʘʙʦʯʠʤʠ ʢʘʥʘʣʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʞʜʦʤ 

ʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʝʯʴ, ʥʦ ʠ ʜʘʥʥʳʝ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʮʠʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʚ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʫʙʪʦʥʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 0 - 300 ɻʮ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ LTR ʠ Multi -Net ʬʠʨʤʳ E.F.Johnson. 

ʉʧʦʩʦʙ ʫʜʝʨʞʘʥʠʷ ʢʘʥʘʣʘ. 
ʊʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʘʙʦʥʝʥʪʘʤ ʫʜʝʨʞʠʚʘʪʴ ʢʘʥʘʣ ʩʚʷʟʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʨʘʟʛʦʚʦʨʘ, ʠʣʠ ʪʦʣʴʢʦ ʥʘ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ, ʥʘʟʳʚʘʝʤʳʡ ʪʘʢʞʝ 

ʪʨʘʥʢʠʥʛʦʤ ʩʦʦʙʱʝʥʠʡ (message trunking), ʥʘʠʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʝʥ ʜʣʷ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʠ 

ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʝʥʠʷ ʜʫʧʣʝʢʩʥʦʡ ʩʚʷʟʠ ʠʣʠ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʊʬʆʇ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʫʜʫʧʣʝʢʩʥʳʭ 

ʨʘʜʠʦʩʪʘʥʮʠʡ. ɺ ʧʦʩʣʝʜʥʠʭ  ʧʝʨʝʜʘʪʯʠʢ ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʚʨʝʤʷ ʧʨʦʠʟʥʝʩʝʥʠʷ 

ʘʙʦʥʝʥʪʦʤ ʬʨʘʟ ʨʘʟʛʦʚʦʨʘ. ɺ ʧʘʫʟʘʭ ʤʝʞʜʫ ʦʢʦʥʯʘʥʠʝʤ ʬʨʘʟ ʦʜʥʦʛʦ ʘʙʦʥʝʥʪʘ ʠ ʥʘʯʘʣʦʤ 

ʦʪʚʝʪʥʳʭ ʬʨʘʟ ʜʨʫʛʦʛʦ ʧʝʨʝʜʘʪʯʠʢʠ ʦʙʦʠʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʚʳʢʣʶʯʝʥʳ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʪʘʢʠʝ ʧʘʫʟʳ, ʦʩʚʦʙʦʞʜʘʷ ʢʘʥʘʣ ʥʝʤʝʜʣʝʥʥʦ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʧʝʨʝʜʘʪʯʠʢʘ ʘʙʦʥʝʥʪʩʢʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ. ʈʝʧʣʠʢʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʨʘʟʛʦʚʦʨʘ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʨʘʟʥʳʤ ʢʘʥʘʣʘʤ. ʊʘʢʦʡ ʤʝʪʦʜ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʫʜʝʨʞʘʥʠʝ ʢʘʥʘʣʘ ʪʦʣʴʢʦ ʥʘ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ, ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʢʠʥʛʦʤ 

ʧʝʨʝʜʘʯʠ (transmission trunking). ʇʣʘʪʦʡ ʟʘ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʩʣʫʞʠʪ ʩʥʠʞʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʝʨʝʛʦʚʦʨʦʚ - ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʠ ʢʘʥʘʣ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩ ʥʝʢʦʪʦʨʦʡ ʟʘʜʝʨʞʢʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ ʠ 

ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʨʘʟʛʦʚʦʨʘ. 

ʊʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ, ʧʨʠ ʚʩʝʤ ʩʚʦʝʤ ʫʥʠʚʝʨʩʘʣʠʟʤʝ, ʟʘʥʠʤʘʶʪ ʚʧʦʣʥʝ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʠʰʫ ʥʘ ʨʳʥʢʝ ʩʠʩʪʝʤ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ. ʕʪʦ ʦʪʯʝʪʣʠʚʦ ʟʘʤʝʪʥʦ ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʠʩʪʝʤ, ʜʦʤʠʥʠʨʫʶʱʠʭ ʥʘ ʨʳʥʢʝ (ʩʤ. ʪʘʙʣ. 

2.2). ʂ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪʩʷ ʦʙʳʯʥʳʝ
1 
(ʥʝʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ), ʪʨʘʥʢʠʥʛʦʚʳʝ ʠ ʩʦʪʦʚʳʝ 

ʩʠʩʪʝʤʳ.  

ɼʦ ʧʦʷʚʣʝʥʠʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʝʢʪʦʨ ʨʳʥʢʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʩʪʴʶ ʙʳʣ ʟʘʥʷʪ ʦʙʳʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʪʦʪ ʞʝ ʩʝʢʪʦʨ, ʤʦʞʥʦ ʥʘʡʪʠ ʤʥʦʛʦ ʦʙʱʠʭ ʯʝʨʪ ʤʝʞʜʫ ʥʠʤʠ ʠ 

ʦʙʳʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʜʠʫʩ ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʘʢ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ, ʪʘʢ 

ʠ ʚ ʦʙʳʯʥʳʭ ʩʠʩʪʝʤʘʭ ʜʝʣʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʠ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʚʳʩʦʪʳ 

ʧʦʜʚʝʩʘ ʘʥʪʝʥʥ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ɺ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʥʘʧʨʦʪʠʚ, ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʯʠʩʣʘ 

ʘʙʦʥʝʥʪʦʚ ʧʨʠʭʦʜʠʪʩʷ ʫʤʝʥʴʰʘʪʴ ʨʘʜʠʫʩʳ ʟʦʥ, ʩ ʪʝʤ ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʩʪʫʧʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʥʘ ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʄɼɺʈ/ʄɼʏʈ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʝɦʡ ʫʤʝʥʴʰʝʥʠʝ ʟʦʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʄɼʏʈ, ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʝʪ ʧʨʠʥʮʠʧʘʤ ʩʦʟʜʘʥʠʷ ʠʤʝʥʥʦ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ. ʅʠʞʥʝʝ 

ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ ʟʦʥ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʨʘʚʥʦʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5 ʢʤ, ʜʘʶʪ 

ʩʠʩʪʝʤʳ ʄɼɺʈ/ʄɼʏʈ, ʪʘʢʠʝ ʢʘʢ ʊɽʊɺɸ ʠ EDACS ProtoCALL. ɼʣʷ ʦʩʪʘʣʴʥʳʭ 

                                                 
 



ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʦʣʴʢʦ ʄɼʏʈ, ʭʘʨʘʢʪʝʨʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ 

ʨʘʜʠʫʩʳ ʟʦʥ. 

ɺ ʦʙʳʯʥʳʭ ʩʠʩʪʝʤʘʭ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʪʠʧ ʚʳʟʦʚʘ - ʛʨʫʧʧʦʚʦʡ. ʉʦʪʦʚʳʝ 

ʩʠʩʪʝʤʳ, ʥʘʦʙʦʨʦʪ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʣʠʰʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʳʟʦʚʳ. ʉʧʝʮʠʬʠʢʘʮʠʠ 

ʥʝʢʦʪʦʨʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ (ʢ ʥʠʤ ʦʪʥʦʩʠʪʩʷ GSM, ʷʚʣʷʶʱʠʡʩʷ ʬʝʜʝʨʘʣʴʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʈʦʩʩʠʠ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʝʞʠʤ 

ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʡ, ʥʦ ʦʥ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʘʥʘʣʦʛʦʤ ʛʨʫʧʧʦʚʦʛʦ ʚʳʟʦʚʘ, ʢ ʪʦʤʫ ʞʝ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʧʝʨʘʪʦʨʳ ʨʝʜʢʦ ʨʘʟʨʝʰʘʶʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʊʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ 

ʫʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʨʫʧʧʦʚʳʭ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʳʟʦʚʦʚ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʘ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. 

ʊʘʙʣʠʮʘ 2.2 

 

ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʦʙʳʯʥʘʷ ʪʨʘʥʢʠʥʛʦʚʘʷ ʩʦʪʦʚʘʷ 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʦʜʥʦʟʦʥʦʚʘʷ ʦʜʥʦʟʦʥʦʚʘʷ, ʤʥʦʛʦʟʦʥʦʚʘʷ ʤʥʦʛʦʟʦʥʦʚʘʷ 

ʈʘʜʠʫʩ ʟʦʥʳ, ʢʤ 20-80 5-80 0,3-10 

ʊʠʧ ʚʳʟʦʚʘ ʛʨʫʧʧʦʚʦʡ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, 

ʛʨʫʧʧʦʚʦʡ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʄʝʪʦʜ ʧʦʩʳʣʢʠ ʚʳʟʦʚʘ 
ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ 

"ʇʝʨʝʜʘʯʘ" 

ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ 

"ʇʝʨʝʜʘʯʘ", ʥʘʙʦʨ ʥʦʤʝʨʘ 
ʥʘʙʦʨ ʥʦʤʝʨʘ 

ʈʝʞʠʤ ʨʘʜʠʦʩʚʷʟʠ ʇʦʣʫʜʫʧʣʝʢʩ ʇʦʣʫʜʫʧʣʝʢʩ, ʜʫʧʣʝʢʩ ɼʫʧʣʝʢʩ 

ɺʥʫʪʨʠʩʠʩʪʝʤʥʳʡ ʪʨʘʬʠʢ 100% 50% - 95% 3% - 15% 

ʈʦʫʤʠʥʛ - ʝʩʪʴ ʝʩʪʴ 

ʈʝʞʠʤ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʢʘʥʘʣʦʚ ʧʨʠ ʩʤʝʥʝ ʟʦʥʳ 
- ʞʝʩʪʢʠʡ, ʤʷʛʢʠʡ ʤʷʛʢʠʡ 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ 

ʥʘ ʢʘʥʘʣ 
ʜʦ 30 50-100 ʜʦ 30 

 

ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʩʳʣʢʠ ʛʨʫʧʧʦʚʦʛʦ ʚʳʟʦʚʘ ʷʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝ ʥʘ 

ʢʥʦʧʢʫ "ʇʝʨʝʜʘʯʘ". ɼʣʷ ʦʙʳʯʥʳʭ ʩʠʩʪʝʤ ʵʪʦʪ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ. ɺ 

ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʥʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ "ʇʝʨʝʜʘʯʘ" ʧʨʠʚʦʜʠʪ ʢ ʟʘʧʫʩʢʫ ʧʨʦʮʝʜʫʨʳ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʫʩʪʨʦʡʩʪʚʫ ʫʧʨʘʚʣʝʥʠʷ ɹʉ 

ʩʦʦʙʱʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʚʳʟʳʚʘʝʤʦʡ ʛʨʫʧʧʳ. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʥʘʟʥʘʯʘʝʪ ʢʘʥʘʣ ʩʚʷʟʠ ʠ 

ʫʚʝʜʦʤʣʷʝʪ ʦʙ ʵʪʦʤ ʢʘʢ ʨʘʜʠʦʩʪʘʥʮʠʶ ʚʳʟʳʚʘʶʱʝʛʦ ʘʙʦʥʝʥʪʘ, ʪʘʢ ʠ ʨʘʜʠʦʩʪʘʥʮʠʠ 

ʦʩʪʘʣʴʥʳʭ ʘʙʦʥʝʥʪʦʚ ʛʨʫʧʧʳ. ʇʦʩʣʝ ʵʪʦʛʦ ʨʘʜʠʦʩʪʘʥʮʠʷ ʚʳʟʳʚʘʶʱʝʛʦ ʘʙʦʥʝʥʪʘ 

ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʥʘ ʥʘʟʥʘʯʝʥʥʦʤ ʢʘʥʘʣʝ. ʇʨʦʮʝʩʩ ʚʭʦʞʜʝʥʠʷ ʚ ʩʚʷʟʴ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 0,2 - 0,3 ʩʝʢ., ʪ.ʝ. ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʘʙʦʥʝʥʪʘ. 

ɼʣʷ ʚʳʟʦʚʘ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʳ, ʧʦʩʳʣʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʳʟʦʚʘ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʩ ʊʬʆʇ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʥʦʤʝʨʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʪʦʪ ʤʝʪʦʜ 

ʧʦʩʳʣʢʠ ʚʳʟʦʚʘ, ʢʦʪʦʨʳʡ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʝʪ ʩʠʪʫʘʮʠʠ. ɺ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ, 

ʷʚʣʷʶʱʠʭʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʊʬʆʇ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʩʳʣʢʠ ʚʳʟʦʚʘ ʷʚʣʷʝʪʩʷ 

ʥʘʙʦʨ ʥʦʤʝʨʘ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʣʷ ʚʥʫʪʨʠʩʠʩʪʝʤʥʦʛʦ ʪʨʘʬʠʢʘ ʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʚʩʝʛʜʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ ʣʠʰʴ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ ʫʨʦʚʥʷ ʚ 15%, ʜʣʷ 

ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʦʪ ʦʜʥʦʡ ʩʝʪʠ ʢ ʜʨʫʛʦʡ. ɽʩʣʠ 

ʪʨʘʥʢʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʮʝʣʷʭ ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠ 

ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʩʚʷʟʠ, ʘ ʧʨʘʚʦ ʜʦʩʪʫʧʘ ʢ ʊʬʆʇ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʣʠʰʴ ʦʪʜʝʣʴʥʳʤ ʘʙʦʥʝʥʪʘʤ, 

ʚʥʫʪʨʠʩʠʩʪʝʤʥʳʡ ʪʨʘʬʠʢ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 95%, ʠ ʧʨʦʙʣʝʤʘ ʧʝʨʝʛʨʫʟʢʠ ʠʥʪʝʨʬʝʡʩʘ ʊʬʆʇ 

ʥʝ ʙʫʜʝʪ ʜʦʩʪʘʚʣʷʪʴ ʭʣʦʧʦʪ ʦʧʝʨʘʪʦʨʫ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʧʝʨʘʪʦʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʣʫʛʫ 

ʜʦʩʪʫʧʘ ʢ ʊʬʆʇ ʯʘʩʪʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʢʦʥʢʫʨʠʨʫʷ ʩ ʩʦʪʦʚʦʡ ʩʝʪʴʶ ʠʣʠ (ʟʘ ʥʝʠʤʝʥʠʝʤ) 

ʟʘʤʝʥʷʷ ʝʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʦʡ ʚ ʈʦʩʩʠʠ, ʚʥʫʪʨʠʩʠʩʪʝʤʥʳʡ ʪʨʘʬʠʢ ʤʦʞʝʪ 



ʫʧʘʩʪʴ ʜʦ 50% ʠ ʜʘʞʝ ʥʠʞʝ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʠʥʪʝʨʬʝʡʩʘ ʊʬʆʇ ʜʦʣʞʥʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʫ ʨʘʜʠʦʢʘʥʘʣʦʚ ʠ ʩʦʦʪʥʦʰʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʧʦʣʥʦʛʦ 

ʪʨʘʬʠʢʘ. 

ʈʦʫʤʠʥʛ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ ʩʦʪʦʚʳʭ, ʪʘʢ ʠ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʥʦ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ ʩʫʝɦʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ɽʩʣʠ ʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠʟʥʘʯʘʣʴʥʦ 

ʟʘʢʣʘʜʳʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʨʦʫʤʠʥʛʦʤ, 

ʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʜʦ ʥʝʜʘʚʥʠʭ ʧʦʨ ʦʛʨʘʥʠʯʠʚʘʣʠ ʨʦʫʤʠʥʛ ʧʨʝʜʝʣʘʤʠ 

ʦʜʥʦʡ ʩʠʩʪʝʤʳ. ʃʠʰʴ ʚ ʧʦʩʣʝʜʥʠʭ ʩʠʩʪʝʤʘʭ ʠ ʩʪʘʥʜʘʨʪʘʭ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ ï EDACS 

ProtoCALL, APCO25 ʠ TETRA - ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʞʩʠʩʪʝʤʥʦʛʦ ʨʦʫʤʠʥʛʘ. 

ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʧʦʜʜʝʨʞʢʝ ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʘʙʦʥʝʥʪʘ ʦʪ ʦʜʥʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʢ 

ʜʨʫʛʦʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʥʝ ʠʤʝʶʪ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ 

ʘʙʦʥʝʥʪʦʚ ʥʘ ʢʘʥʘʣ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʣʶʙʦʡ ʩʠʩʪʝʤʳ 

ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ ʚ ʦʙʳʯʥʳʭ ʠ ʪʨʘʥʢʠʥʛʦʚʳʭ 

ʩʠʩʪʝʤʘʭ ʧʦʯʪʠ ʩʦʚʧʘʜʘʝʪ, ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʚʦʙʦʜʥʦʤʫ 

ʢʘʥʘʣʫ ʫ ʧʝʨʚʳʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʠʤ ʟʥʘʯʝʥʠʷ ʚ 100 ʘʙʦʥʝʥʪʦʚ ʥʘ ʢʘʥʘʣ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ, ʥʝʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ 

ʪʨʘʬʠʢʘ, ʩʦʟʜʘʚʘʝʤʳʤ ʘʙʦʥʝʥʪʘʤʠ ʧʨʠ ʪʝʣʝʬʦʥʥʳʭ ʧʝʨʝʛʦʚʦʨʘʭ. 

     ʉʪʘʥʜʘʨʪʳ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ 
 

ɺʳʙʦʨ ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʠ ʩʪʘʥʜʘʨʪʘ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʤʳʤ: 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʩʠʩʪʝʤʳ, ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʢʘʥʘʣʦʚ, 

ʥʘʙʦʨ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪ.ʜ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ ʤʝʪʦʜʫ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ. ʉʨʘʟʫ ʞʝ ʩʣʝʜʫʝʪ ʦʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʦʪʢʨʳʪʳʝ ʩʪʘʥʜʘʨʪʳ, ʪʘʢ ʢʘʢ ʦʪʢʨʳʪʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ ʜʦʩʪʫʧʥʳ ʚʩʝʤ ʞʝʣʘʶʱʠʤ, ʠ ʣʶʙʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʥʘʣʘʜʠʪʴ ʚʳʧʫʩʢ ʪʘʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɸ ʵʪʦ ʦʟʥʘʯʘʝʪ  ʘʜʝʢʚʘʪʥʳʡ 

ʫʨʦʚʝʥʴ ʮʝʥ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʟʘʢʘʟʯʠʢʘ ʦʪ ʧʦʟʠʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʪʢʨʳʪʦʩʪʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʈʘʩʩʤʦʪʨʠʤ ʩʥʘʯʘʣʘ ʘʥʘʣʦʛʦʚʳʝ ʩʪʘʥʜʘʨʪʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ ʤʠʨʝ, ʠ ʚ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʦʷʚʠʚʰʠʝʩʷ ʨʘʥʝʝ ʘʥʘʣʦʛʦʚʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ, ʪʘʢʠʝ ʢʘʢ SmarTrunk, 

ʩʠʩʪʝʤʳ ʧʨʦʪʦʢʦʣʘ MPT1327 (ACCESSNET, ACTIONET ʠ ʜʨ.), ʩʠʩʪʝʤʳ ʬʠʨʤʳ Motorola 

(Startsite, Smartnet, Smartzone), ʩʠʩʪʝʤʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ (LTR ʠ 

Multi -Net ʬʠʨʤʳ E.F.Johnson Co ʠ ESAS ʬʠʨʤʳ Uniden). ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʳ MPT1327, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ.  

      ɸʥʘʣʦʛʦʚʘʷ ʪʨʘʥʢʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ MPT1327 
ʊʨʘʥʢʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ MPT1327 ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʥʝʙʦʣʴʰʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʠ ʠʤʝʶʱʠʭ ʥʝ ʙʦʣʝʝ 5000 ʘʙʦʥʝʥʪʦʚ (ʩʠʩʪʝʤʘ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ 5000 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʠ ʜʦ 2000 ʛʨʫʧʧʦʚʳʭ). ʉʠʩʪʝʤʘ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʚ ʢʘʢ ʚ ʦʜʥʦʟʦʥʦʚʦʤ ʚʘʨʠʘʥʪʝ (ʜʦ 24 ʢʘʥʘʣʦʚ ʚ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ), 

ʪʘʢ ʠ ʚ ʤʥʦʛʦʟʦʥʥʦʤ (ʜʦ 12 ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ). ʆʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʩʠʩʪʝʤʳ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʨʫʧʥʳʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʪʘʢʠʝ ʚʝʜʦʤʩʪʚʘ ʢʘʢ ʈɽʏʌʃʆʊ, ʄʆʈʌʃʆʊ (ʥʘʟʝʤʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ), ʢʦʤʤʫʥʘʣʴʥʳʝ ʠ 

ʘʚʘʨʠʡʥʳʝ ʩʣʫʞʙʳ, ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʉʢʦʨʦʡ ʧʦʤʦʱʠ ʠ ʩʣʫʞʙ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʧʝʨʘʪʦʨʳ ʩʠʩʪʝʤʳ çɸʃʊɸʁè.  

ʀʜʝʦʣʦʛʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ ʩʪʨʦʠʪʩʷ ʥʘ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ:  

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʄʈʊ1327. 



¶ ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ. ʅʠ ʦʜʠʥ ʠʟ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 
ʚʳʭʦʜʘ ʝʝ ʠʟ ʩʪʨʦʷ. ʇʦʪʝʨʷ ʦʜʥʦʛʦ ʠʟ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠʣʠ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʣʠʰʴ 

ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʢʘʥʘʣʦʚ ʩʠʩʪʝʤʳ.  

¶ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 
ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʩʠʩʪʝʤ.  

¶ ʄʦʜʫʣʴʥʦʩʪʴ ʠ ʨʘʩʰʠʨʷʝʤʦʩʪʴ. ʇʨʦʩʪʦʝ ʜʦʙʘʚʣʝʥʠʝ ʢʘʥʘʣʦʚ ʩʠʩʪʝʤʳ 

(ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ) ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʪʴ ʩʠʩʪʝʤʫ.  

ʉʠʩʪʝʤʘ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʪʦʢʦʣʘʤ ʄʈʊ1327/1343, ʧʦʵʪʦʤʫ ʢ ʦʩʥʦʚʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ:  

¶ ʧʦʣʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʘʙʦʥʝʥʪʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ ʧʨʦʪʦʢʦʣʝ 
ʄʈʊ1327;  

¶ ʧʦʜʜʝʨʞʢʘ ʚʩʝʭ ʚʠʜʦʚ ʚʳʟʦʚʦʚ ʄʈʊ1327 ʠ ʠʭ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ 
ʛʨʫʧʧʦʚʦʡ ʚʳʟʦʚʳ, ʚʳʟʦʚ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ, ʦʙʳʯʥʳʡ, ʧʨʠʦʨʠʪʝʪʥʳʡ, ʘʚʘʨʠʡʥʳʝ 

ʚʳʟʦʚʳ ʠ ʧʨ.);  

¶ ʧʝʨʝʜʘʯʘ ʩʪʘʪʫʩʥʳʭ ʩʦʦʙʱʝʥʠʡ;  

¶ ʧʝʨʝʜʘʯʘ ʢʦʨʦʪʢʠʭ ʙʣʦʢʦʚ ʜʘʥʥʳʭ (ʜʦ 184 ʙʠʪ);  

¶ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄɸʈ27;  

¶ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʚ ʢʘʞʜʦʡ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ;  

¶ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʧʦʣʥʘʷ ʧʨʦʚʝʨʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ (ESN) ʘʙʦʥʝʥʪʘ;  

¶ ʧʦʩʪʘʥʦʚʢʘ ʚ ʦʯʝʨʝʜʴ ʧʨʠ ʟʘʥʷʪʦʩʪʠ ʩʠʩʪʝʤʳ, ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ ʠʣʠ ʚʳʟʳʚʘʝʤʦʛʦ 
ʘʙʦʥʝʥʪʘ;  

¶ ʧʝʨʝʘʜʨʝʩʘʮʠʷ ʚʳʟʦʚʦʚ, ʨʦʫʤʠʥʛ;  

¶ ʟʘʱʠʪʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ; 

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ:  

¶ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ;  

¶ ʚʩʝ ʨʘʜʠʦʢʘʥʘʣʳ ʠʤʝʶʪ ʨʘʚʥʳʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʪʝʣʝʬʦʥʥʳʤ ʠʥʪʝʨʬʝʡʩʘʤ ʩʠʩʪʝʤʳ;  

¶ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʪʝʣʝʬʦʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ;  

¶ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ ʤʦʜʝʤ;  

¶ ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʦʜʥʦʤ ʙʣʦʢʝ ʢʦʥʪʨʦʣʣʝʨʘ ʨʘʜʠʦʢʘʥʘʣʘ, ʙʘʟʳ ʜʘʥʥʳʭ ʘʙʦʥʝʥʪʦʚ 

ʩʠʩʪʝʤʳ, ʪʝʣʝʬʦʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠʣʠ ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʙʘʟʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ;  

¶ ʧʦʜʜʝʨʞʢʘ ʜʫʧʣʝʢʩʥʳʭ ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ;  

¶ ʮʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ;  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʠʩʪʝʤʝ ʦʙʳʯʥʳʭ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ;  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʚ ʤʥʦʛʦʟʦʥʦʚʦʤ ʚʘʨʠʘʥʪʝ 
ʩʠʩʪʝʤʳ (ʪʠʧʘ "ʟʚʝʟʜʘ", "ʢʨʫʛ", "ʣʠʥʠʷ", ʩʦʝʜʠʥʝʥʠʝ ʢʘʞʜʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʩʦ 

ʚʩʝʤʠ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ). 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʝʝ 

ʧʨʦʩʪʦʪʘ, ʥʘʜʝʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʶʱʝʝ ʥʘ ʨʳʥʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʣʶʙʘʷ ʩʠʩʪʝʤʘ, ʨʘʙʦʪʘʶʱʘʷ ʚ ʧʨʦʪʦʢʦʣʝ ʄʈʊ1327, ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠ ʩʣʦʞʥʦʡ, ʫʞʝ ʥʝ ʘʢʪʫʘʣʴʥʦ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʥʘʨʘʱʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚ ʢʘʥʘʣʦʚ ʚ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ʜʦ 24), ʘ ʪʘʢʞʝ 

ʦʪʩʫʪʩʪʚʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʝʛʦ ʬʫʥʢʮʠʡ ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʘʤʠ ʩʠʩʪʝʤʳ, ʩʦʝʜʠʥʝʥʥʳʤʠ ʮʠʬʨʦʚʦʡ ʰʠʥʦʡ, ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ ʫʧʨʦʩʪʠʪʴ ʩʠʩʪʝʤʫ. ɼʦʩʪʫʧʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʤʤʫʪʘʪʦʨ, ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʮʝʥʳ ʥʘ 

ʘʙʦʥʝʥʪʩʢʠʝ ʩʪʘʥʮʠʠ ʄʈʊ1327 ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠʩʴ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. ʋʜʝʣʴʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʦʛʦ ʘʙʦʥʝʥʪʘ (ʩ ʫʯʝʪʦʤ ʩʪʦʠʤʦʩʪʠ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʙʘʟʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ) ʛʦʨʘʟʜʦ ʥʠʞʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʡ ʩʪʘʨʪʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʜʨʫʛʠʭ ʩʝʪʝʡ ʧʨʦʪʦʢʦʣʘ ʄʈʊ1327. ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, 

ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ MPT1327 ʦʧʪʠʤʘʣʴʥʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʜʥʦʟʦʥʦʚʳʭ ʠ 

ʥʝʙʦʣʴʰʠʭ ʤʥʦʛʦʟʦʥʦʚʳʭ ʩʠʩʪʝʤ.  



ʇʝʨʩʧʝʢʪʠʚʘ ʧʝʨʝʭʦʜʘ ʥʘ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤ ʩʚʷʟʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʞʝʪ ʚʣʠʷʥʠʝ ʚ ʙʣʠʞʘʡʰʠʝ ʧʷʪʴ ʣʝʪ ʥʘ ʩʝʛʤʝʥʪ ʥʝʙʦʣʴʰʠʭ ʩʠʩʪʝʤ 

ʧʨʦʪʦʢʦʣʘ ʄʈʊ1327, ʪʘʢ ʢʘʢ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʩʝʛʦʜʥʷ ʠ ʚʥʝʜʨʷʝʤʳʝ ʚ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʝ ʨʝʰʝʥʠʷ ʥʘ ʙʘʟʝ ʧʨʦʪʦʢʦʣʘ TETRA ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʩ ʙʦʣʴʰʠʤʠ ʟʦʥʘʤʠ ʜʝʡʩʪʚʠʷ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʘʙʦʥʝʥʪʦʚ. ʅʘʠʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʟʘʪʨʘʪ ʥʘ ʧʦʢʨʳʪʠʝ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʩʠʩʪʝʤ ʩ ʥʝʚʳʩʦʢʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʘʙʦʥʝʥʪʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʙʘʟʝ ʧʨʦʪʦʢʦʣʘ ʄʈʊ1327 ʠ TETRA, ʦʪʣʠʯʘʝʪʩʷ 

ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʦʥʘ ʜʝʡʩʪʚʠʷ ʦʜʥʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ 

TETRA ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ (ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʨʝʤʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʢʘʥʘʣʦʚ), ʯʝʤ ʟʦʥʘ ʜʝʡʩʪʚʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʄʈʊ1327, ʘ ʟʘʪʨʘʪʳ ʥʘ ʧʦʩʪʨʦʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʝʞʟʦʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʪʨʝʙʫʝʤʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʯʝʥʴ 

ʚʳʩʦʢʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʚ ʈʦʩʩʠʠ ʥʘʯʥʝʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ.  

       MPT1327 ʠ SmarTrunk  
ɹʣʠʞʘʡʰʠʤ ʢʦʥʢʫʨʝʥʪʦʤ ʥʝʙʦʣʴʰʠʭ ʩʠʩʪʝʤ ʧʨʦʪʦʢʦʣʘ ʄʈʊ1327 ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

SmarTrunk, ʠʩʪʦʨʠʯʝʩʢʠ ʟʘʚʦʝʚʘʚʰʘʷ ʚ ʈʦʩʩʠʠ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʈʝʘʣʴʥʦ, ʵʪʘ 

ʢʦʥʢʫʨʝʥʮʠʷ ʷʚʣʷʝʪʩʷ ʩʢʦʨʝʝ ʬʦʨʤʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʩʪʝʤʳ SmarTrunk 

ʥʝ ʧʦʟʚʦʣʷʶʪ ʝʡ ʧʦʣʥʦʮʝʥʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ. ɺʦ-ʧʝʨʚʳʭ, ʩʠʩʪʝʤʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʳʟʦʚʦʚ ʠ ʚʳʟʦʚʦʚ ʚ 

ʊʌʆʇ, ʘ ʥʝ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ (ʛʨʫʧʧʦʚʦʡ), ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ. ɺʦ-ʚʪʦʨʳʭ, ʚ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ SmarTrunk ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʩʪʦʣʴ ʚʝʣʠʢʦ, ʚ ʩʠʣʫ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʪʘʢʞʝ ʚʣʠʷʶʱʠʤ ʥʘ ʚʳʙʦʨ ʧʦʪʨʝʙʠʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʮʝʥʘ. ʈʘʟʥʠʮʘ 

ʤʝʞʜʫ ʫʜʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʦʜʥʦʛʦ ʘʙʦʥʝʥʪʘ ʚ ʩʠʩʪʝʤʝ SmarTrunk ʠ ʚ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʩʠʩʪʝʤʝ MPT1327 ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 15% ʧʨʠ ʧʦʨʷʜʢʦʚʦʡ ʨʘʟʥʠʮʝ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʠʩʪʝʤʳ. ʅʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʦʨʨʝʢʪʥʦʝ ʩʨʘʚʥʝʥʠʝ ʣʶʙʳʭ ʩʠʩʪʝʤ (ʚ ʪʦʤ 

ʯʠʩʣʝ SmarTrunk ʠ ʄʈʊ1327) ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ (ʧʦ 

ʢʘʯʝʩʪʚʫ) ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ, ʘʥʪʝʥʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ɺʏ-ʪʨʘʢʪʘ.  

ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʠ ʚ ʈʦʩʩʠʠ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʝʪʝʡ 

ʧʦʩʪʨʦʝʥʦ ʥʘ ʙʘʟʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ MPT1327. ʈʫʢʦʚʦʜʠʪʝʣʠ ʢʦʤʧʘʥʠʡ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʦʩʪʘʚʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʥʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʦʪʤʝʯʘʶʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʠʭ 

ʟʘʢʘʟʯʠʢʘʤʠ ʟʘʜʘʯ ʦʧʝʨʘʪʠʚʥʦʡ ʨʝʯʝʚʦʡ ʩʚʷʟʠ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤ ʩʪʘʥʜʘʨʪʘ MPT1327.  

      ʎʠʬʨʦʚʳʝ ʩʪʘʥʜʘʨʪʳ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ 
ʎʠʬʨʦʚʳʝ ʩʪʘʥʜʘʨʪʳ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʈʦʩʩʠʠ, ʥʦ ʫʞʝ ʩʝʡʯʘʩ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʠʭ ʘʢʪʠʚʥʦʤ ʠ ʫʩʧʝʰʥʦʤ 

ʚʥʝʜʨʝʥʠʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʮʠʬʨʦʚʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ. ɺ ʈʦʩʩʠʠ ʪʘʢʞʝ ʧʦʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʟʘʢʘʟʯʠʢʠ ʩʠʩʪʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʨʘʜʠʦʩʚʷʟʠ, ʪʨʝʙʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʢʨʫʧʥʳʝ ʚʝʜʦʤʩʪʚʘ ʠ ʢʦʨʧʦʨʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʈɸʆ ɽʕʉ, ʄʠʥʪʨʘʥʩ, 

ʄʇʉ, ʉʠʙʥʝʬʪʴ ʠ ʜʨʫʛʠʝ, ʘ ʪʘʢʞʝ ʩʠʣʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʙʲʷʩʥʷʝʪʩʷ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʮʠʬʨʦʚʦʛʦ ʪʨʘʥʢʠʥʛʘ 

ʧʝʨʝʜ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʙʦʣʴʰʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ ʠ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʨʝʯʝʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʝʤʢʦʩʪʴ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʨʝʯʝʚʦʛʦ 

ʦʙʤʝʥʘ ʧʦ ʚʩʝʡ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʤ ʢʦʜʠʨʦʚʘʥʠʝʤ. ʈʘʟʚʠʪʠʝ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ 



ʩʠʩʪʝʤ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʩʝʛʦʜʥʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʝʜʫʱʠʝ ʤʠʨʦʚʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʨʘʥʢʠʥʛʦʚʳʭ 

ʩʠʩʪʝʤ ʦʙʲʷʚʣʷʶʪ ʦ ʧʝʨʝʭʦʜʝ ʢ ʮʠʬʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ ʨʘʜʠʦʩʚʷʟʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʷ ʧʨʠ 

ʵʪʦʤ ʣʠʙʦ ʚʳʧʫʩʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʣʠʙʦ ʘʜʘʧʪʘʮʠʶ ʘʥʘʣʦʛʦʚʳʭ 

ʩʠʩʪʝʤ ʢ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ.  

ʎʠʬʨʦʚʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʠʤʝʶʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʦʚʳʰʝʥʥʦʡ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʷʟʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʰʠʨʦʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ, ʙʦʣʝʝ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʫʩʣʫʛ ʩʚʷʟʠ (ʚʢʣʶʯʘʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʩʚʷʟʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʩʣʫʞʙ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ), ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʙʦʥʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʡ.  

1. ɺʳʩʦʢʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʩʚʷʟʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʦʟʥʘʯʘʝʪ ʤʠʥʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ (ʚʨʝʤʷ ʜʦʩʪʫʧʘ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ, ʛʨʫʧʧʦʚʳʭ, ʩ ʘʙʦʥʝʥʪʘʤʠ ʪʝʣʝʬʦʥʥʳʭ ʩʝʪʝʡ ʠ ʧʨ.). ɺ 

ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʝʙʫʶʱʝʡ 

ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝʝ ʚʨʝʤʷ, ʯʝʤ ʘʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʝ. ʆʜʥʘʢʦ ʜʣʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ 

ʨʘʜʠʦʩʚʷʟʠ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʙʘʟʦʚʳʝ 

ʩʪʘʥʮʠʠ, ʮʠʬʨʦʚʦʡ ʨʝʞʠʤ ʩʨʘʚʥʠʤ ʧʦ ʚʨʝʤʝʥʠ ʜʦʩʪʫʧʘ ʩ ʘʥʘʣʦʛʦʚʳʤ (ʠ ʚ ʘʥʘʣʦʛʦʚʳʭ, ʠ ʚ 

ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ ʨʘʜʠʦʩʚʷʟʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ).  

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʩʠʩʪʝʤʘʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʙʦʣʝʝ ʧʨʦʩʪʦ 

ʨʝʘʣʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʩʚʷʟʠ, ʧʦʚʳʰʘʶʱʠʝ ʝʝ ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʪʘʢʠʝ ʢʘʢ ʨʝʞʠʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ (ʧʨʷʤʦʡ) ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʜʚʠʞʥʳʤʠ ʘʙʦʥʝʥʪʘʤʠ (ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ), ʨʝʞʠʤ ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ (ʚʳʜʝʣʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʯʘʩʪʦʪʥʳʭ ʨʝʩʫʨʩʦʚ 

ʩʝʪʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʦʡ ʘʙʦʥʝʥʪʦʚ ʜʣʷ ʚʝʜʝʥʠʷ ʠʤʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝʛʦʚʦʨʦʚ ʙʝʟ 

ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʫʩʪʘʥʦʚʦʯʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʚ ʪ. ʯ. ʙʝʟ ʟʘʜʝʨʞʢʠ), ʨʝʞʠʤʳ 

ʘʚʘʨʠʡʥʳʭ ʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʳʟʦʚʦʚ ʠ ʜʨ.  

ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʨʘʟʣʠʯʥʳʤ 

ʨʝʞʠʤʘʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ, ʥʘʧʨʠʤʝʨ, ʩʦʪʨʫʜʥʠʢʘʤ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʣʫʞʙ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʠʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʯʠ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʤʝʩʪ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʠʩʪʝʤ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʪʨʘʥʩʧʦʨʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʠ, ʥʦ ʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʝʣʝʤʝʪʨʠʠ ʠ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ.  

2. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ. ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʣʫʯʰʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʨʘʟʣʠʯʥʳʤ ʨʝʞʠʤʘʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʙʦʥʝʥʪʘʤ 

ʮʠʬʨʦʚʳʭ ʩʝʪʝʡ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʠʟ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʠʩʪʝʤ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʘʥʘʣʦʛʦʚʳʭ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʨʝʘʣʠʟʫʶʪʩʷ 

ʫʩʣʫʛʠ ʧʝʨʝʜʘʯʠ ʢʦʨʦʪʢʠʭ ʠ ʩʪʘʪʫʩʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʨʘʜʠʦʚʳʟʦʚʘ, 

ʬʘʢʩʠʤʠʣʴʥʦʡ ʩʚʷʟʠ, ʜʦʩʪʫʧʘ ʢ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʩʝʪʷʤ ʩʚʷʟʠ (ʚ ʪ. ʯ. ʨʘʙʦʪʘʶʱʠʤ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʪʦʢʦʣʦʚ TCP/IP).  

3. ɹʝʟʦʧʘʩʥʦʩʪʴ ʩʚʷʟʠ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʩʝʢʨʝʪʥʦʩʪʠ 

ʧʝʨʝʛʦʚʦʨʦʚ (ʠʩʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʢʦʤʫ-

ʣʠʙʦ, ʢʨʦʤʝ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʦʣʫʯʘʪʝʣʷ) ʠ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʢ ʩʠʩʪʝʤʝ (ʠʩʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʭʚʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʠ ʧʦʧʳʪʦʢ ʚʳʚʝʩʪʠ ʝʝ 



ʠʟ ʩʪʨʦʷ, ʟʘʱʠʪʘ ʦʪ çʜʚʦʡʥʠʢʦʚè ʠ ʪ. ʧ.). ʂʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʘʙʦʥʝʥʪʦʚ.  

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʘʭ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʦʚʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʛʦʨʘʟʜʦ ʣʝʛʯʝ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʚʷʟʠ. ɼʘʞʝ ʙʝʟ ʧʨʠʥʷʪʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʝʨ ʧʦ ʟʘʢʨʳʪʠʶ ʠʥʬʦʨʤʘʮʠʠ ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʟʘʱʠʪʳ ʧʝʨʝʛʦʚʦʨʦʚ (ʘʥʘʣʦʛʦʚʳʝ ʩʢʘʥʠʨʫʶʱʠʝ ʧʨʠʝʤʥʠʢʠ ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ 

ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʧʝʨʝʛʦʚʦʨʦʚ ʚ ʩʠʩʪʝʤʘʭ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ). ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ 

ʩʪʘʥʜʘʨʪʳ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʚʦʟʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʨʠʛʠʥʘʣʴʥʳʝ (ʪ. ʝ. ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʘʤʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ) ʘʣʛʦʨʠʪʤʳ ʟʘʢʨʳʪʠʷ ʨʝʯʠ.  

ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʘʙʦʥʝʥʪʦʚ: ʨʘʟʣʠʯʥʳʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ 

ʢʣʶʯʠ ʠ SIM-ʢʘʨʪʳ, ʩʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʰʠʬʨʦʚʘʥʠʝ, ʠ 

ʪ. ʧ.  

4. ʋʩʣʫʛʠ ʩʚʷʟʠ. ʎʠʬʨʦʚʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʨʝʘʣʠʟʫʶʪ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʙʦʥʝʥʪʦʚ ʩʝʪʝʡ ʩʚʷʟʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʘʙʦʥʝʥʪʦʚ, ʨʦʫʤʠʥʛʘ, ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ, 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʚʳʟʦʚʘ, ʧʝʨʝʘʜʨʝʩʘʮʠʠ ʚʳʟʦʚʘ ʠ ʪ. ʜ.  

ʅʘʨʷʜʫ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʝʪʝʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʟʘʷʚʢʘʤ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚ ʩʪʘʥʜʘʨʪʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʯʘʩʪʦ 

ʚʢʣʶʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʥʘʣʠʯʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʫʛ ʩʚʷʟʠ: ʨʝʞʠʤʫ ʚʳʟʦʚʘ, 

ʧʦʩʪʫʧʘʶʱʝʤʫ ʪʦʣʴʢʦ ʩ ʩʘʥʢʮʠʠ ʜʠʩʧʝʪʯʝʨʘ ʩʠʩʪʝʤʳ; ʨʝʞʠʤʫ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʨʝʞʠʤʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʨʘʜʠʦʩʪʘʥʮʠʡ ʜʣʷ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʦʙʩʪʘʥʦʚʢʠ ʠ ʪ. ʜ.  

5. ɺʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ, ʠʤʝʶʱʠʝ ʛʠʙʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʘʜʨʝʩʘʮʠʠ ʘʙʦʥʝʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʙʦʥʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʡ ʩʚʷʟʠ. ɼʣʷ ʩʣʫʞʙ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʚʝʜʦʤʩʪʚ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ 

ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ: ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʷʭ, 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʘʭ ʠ ʪ. ʧ.  

ʂ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ, ʟʘʩʣʫʞʠʚʰʠʤ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ ʩʪʘʥʜʘʨʪʘʤ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʨʘʟʚʝʨʥʫʪʳ 

ʩʠʩʪʝʤʳ ʩʚʷʟʠ, ʦʪʥʦʩʷʪʩʷ:  

¶ EDACS, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʬʠʨʤʦʡ Ericsson;  

¶ TETRA, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɽʚʨʦʧʝʡʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʩʪʘʥʜʘʨʪʦʚ ʩʚʷʟʠ;  

¶ APCO 25, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɸʩʩʦʮʠʘʮʠʝʡ ʦʬʠʮʠʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʣʫʞʙ ʩʚʷʟʠ 
ʦʨʛʘʥʦʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ;  

¶ Tetrapol, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʬʠʨʤʦʡ Matra Communication (ʌʨʘʥʮʠʷ);  

¶ IDEN, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʬʠʨʤʦʡ Motorola (ʉʐɸ).  

ɺʩʝ ʵʪʠ ʩʪʘʥʜʘʨʪʳ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʩʠʩʪʝʤʘʤ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʨʘʜʠʦʩʚʷʟʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʝʡ ʩʚʷʟʠ: ʦʪ 

ʧʨʦʩʪʝʡʰʠʭ ʣʦʢʘʣʴʥʳʭ ʦʜʥʦʟʦʥʦʚʳʭ ʩʠʩʪʝʤ ʜʦ ʩʣʦʞʥʳʭ ʤʥʦʛʦʟʦʥʦʚʳʭ ʩʠʩʪʝʤ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʉʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʧʝʨʝʜʘʯʠ ʨʝʯʠ (ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʚʷʟʴ, ʛʨʫʧʧʦʚʘʷ ʩʚʷʟʴ, 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʚʳʟʦʚ ʠ ʪ. ʧ.) ʠ ʜʘʥʥʳʭ (ʢʦʤʤʫʪʠʨʫʝʤʳʝ ʧʘʢʝʪʳ, ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʩ 

ʢʦʤʤʫʪʘʮʠʝʡ ʮʝʧʝʡ, ʢʦʨʦʪʢʠʝ ʩʦʦʙʱʝʥʠʷ ʠ ʪ. ʧ.) ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʠʥʪʝʨʬʝʡʩʘʤ (ʩ ʮʠʬʨʦʚʦʡ ʩʝʪʴʶ ʩ ʠʥʪʝʛʨʘʮʠʝʡ 

ʫʩʣʫʛ, ʩ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʴʶ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩ ʫʯʨʝʞʜʝʥʯʝʩʢʠʤʠ ɸʊʉ ʠ ʪ. ʜ.).  



       ʉʠʩʪʝʤʘ EDACS 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʙʳʣ ʩʪʘʥʜʘʨʪ 

EDACS (Enhanced Digital Access Communication System), ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʬʠʨʤʦʡ Ericsson 

(ʐʚʝʮʠʷ). ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʪʦʣʴʢʦ ʘʥʘʣʦʛʦʚʫʶ ʧʝʨʝʜʘʯʫ ʨʝʯʠ, ʦʜʥʘʢʦ 

ʧʦʟʜʥʝʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤʳ EDACS Aegis.  

ʉʠʩʪʝʤʘ EDACS ʨʘʙʦʪʘʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʨʳʪʳʤ ʬʠʨʤʝʥʥʳʤ ʧʨʦʪʦʢʦʣʦʤ, 

ʦʪʚʝʯʘʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʘʤʠ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʨʘʜʠʦʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʷʜʦʤ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ.  

ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ EDACS ʚʳʧʫʩʢʘʣʠʩʴ ʥʘ ʜʠʘʧʘʟʦʥʳ ʯʘʩʪʦʪ 138-174 ʄɻʮ, 403-423, 

450-470 ʄɻʮ ʠ 806-870 ʄɻʮ ʩ ʨʘʟʥʦʩʦʤ ʯʘʩʪʦʪ 30; 25; ʠ 12,5 ʢɻʮ. 

ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ɺʳ ʧʨʠʰʣʠ ʥʘ ʦʙʳʯʥʳʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʚʦʢʟʘʣ ʟʘ ʙʠʣʝʪʘʤʠ. 

ʆʢʠʥʫʚ ʚʟʛʣʷʜʦʤ ʦʯʝʨʝʜʠ ʞʝʣʘʶʱʠʭ ʫʝʭʘʪʴ, ɺʳ ʙʝʟʦʰʠʙʦʯʥʦ ʚʳʙʠʨʘʝʪʝ ʥʫʞʥʫʶ ɺʘʤ 

ʢʘʩʩʫ. ʅʦ ɺʳ ʞʝ ʥʝ ʟʥʘʝʪʝ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʢʘʩʩʠʨ ʙʫʜʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʢʘʞʜʦʛʦ ʩʪʦʷʱʝʛʦ 

ʧʝʨʝʜ ɺʘʤʠ... ʀ ʜʨʫʛʘʷ ʩʠʪʫʘʮʠʷ: ʚʳ ʧʨʠʭʦʜʠʪʝ ʚ "ʕʢʩʧʨʝʩʩ-ʢʘʩʩʳ". ʆʙʱʠʡ ʧʨʠʥʮʠʧ 

ʪʘʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʚʦʜʠʪʴʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʦʯʝʨʝʜʴ ʟʜʝʩʴ ʚʩʝʛʦ ʦʜʥʘ, ʠ ʦʞʠʜʘʶʱʠʡ 

ʦʙʩʣʫʞʠʚʘʝʪʩʷ ʧʝʨʚʦʡ ʦʩʚʦʙʦʜʠʚʰʝʡʩʷ ʢʘʩʩʦʡ. ʀ ʢʘʢ ʨʘʟ ʵʪʘ ʩʭʝʤʘ ʦʧʠʩʳʚʘʝʪ ʪʦ, ʢʘʢ 

ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʟʘʷʚʢʠ ʚ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ (ʨʠʩ. 2.9). 

 
 

ʈʠʩ. 2.9. ʆʨʛʘʥʠʟʘʮʠʷ ʦʯʝʨʝʜʝʡ 

 

ʈʝʯʝʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʢʦʤʧʨʝʩʩʠʠ ʠʤʧʫʣʴʩʥʦ-ʢʦʜʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 64 ʂʙʠʪ/ʩ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 8 ʢɻʮ ʠ ʨʘʟʨʷʜʥʦʩʪʴʶ 8 ʙʠʪ. ɸʣʛʦʨʠʪʤ 

ʢʦʤʧʨʝʩʩʠʠ, ʨʝʘʣʠʟʫʶʱʠʡ ʤʝʪʦʜ ʘʜʘʧʪʠʚʥʦʛʦ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ (ʨʘʟʨʘʙʦʪʢʘ 

ʬʠʨʤʳ Ericsson), ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʫʶ ʘʜʘʧʪʘʮʠʶ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʝʯʠ ʘʙʦʥʝʥʪʘ ʠ ʬʦʨʤʠʨʫʝʪ ʥʠʟʢʦʩʢʦʨʦʩʪʥʫʶ ʮʠʬʨʦʚʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʤʫ ʢʦʜʠʨʦʚʘʥʠʶ, ʜʦʚʦʜʷʱʝʤʫ 

ʩʢʦʨʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʘ ʜʦ 9,2 ʂʙʠʪ/ʩ. ɼʘʣʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʝʣʠʪʩʷ ʥʘ ʧʘʢʝʪʳ, ʚ ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʶʪʩʷ ʩʠʛʥʘʣʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʘʥʘʣ ʩʚʷʟʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 

9600 ʙʠʪ/ʩ. 

ɺ ʩʠʩʪʝʤʘʭ EDACS ʧʨʠʤʝʥʷʝʪʩʷ ʯʘʩʪʦʪʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʚʳʜʝʣʝʥʥʦʛʦ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʦʙʤʝʥʘ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ ʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʦʧʝʨʘʪʠʚʥʦʩʪʴ 

ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ (ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ ʚ ʦʜʥʦʟʦʥʦʚʦʡ ʩʠʩʪʝʤʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 

0,25 ʩ). ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʙʦʯʝʤ ʢʘʥʘʣʝ ʢʘʢ ʠ ʚ ʢʘʥʘʣʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʚʥʘ  

9600 ʙʠʪ/ʩ.  

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʪʘʥʜʘʨʪʘ EDACS, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʩʧʝʮʠʬʠʢʫ ʩʣʫʞʙ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʚʳʟʦʚʘ (ʛʨʫʧʧʦʚʦʡ, 



ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, ʵʢʩʪʨʝʥʥʳʡ, ʩʪʘʪʫʩʥʳʡ), ʜʠʥʘʤʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴʶ 

ʚʳʟʦʚʦʚ (ʚ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦ 8 ʫʨʦʚʥʝʡ ʧʨʠʦʨʠʪʝʪʘ), ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʤʦʜʠʬʠʢʘʮʠʷ ʛʨʫʧʧ ʘʙʦʥʝʥʪʦʚ (ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ), ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʳʢʣʶʯʝʥʠʝ 

ʨʘʜʠʦʩʪʘʥʮʠʡ (ʧʨʠ ʫʪʝʨʝ ʠʣʠ ʢʨʘʞʝ ʨʘʜʠʦʩʨʝʜʩʪʚ).  

ʉʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ EDACS ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʨʘʜʠʦʩʨʝʜʩʪʚ ʢʘʢ ʚ 

ʮʠʬʨʦʚʦʤ, ʪʘʢ ʠ ʚ ʘʥʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʵʪʘʧʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʨʳʡ ʧʘʨʢ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʨʘʜʠʦʩʚʷʟʠ.  

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʙʳʣʦ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʡ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʪʝʡ ʩʚʷʟʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. ʕʪʘ ʮʝʣʴ ʙʳʣʘ 

ʜʦʩʪʠʛʥʫʪʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʜʝʞʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤ ʩʚʷʟʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. ɺʳʩʦʢʘʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʚ 

ʘʧʧʘʨʘʪʫʨʝ ʩʠʩʪʝʤʳ EDACS ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʟʘʣʦʞʝʥʥʳʤ ʧʨʠʥʮʠʧʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʩʝʪʠ ʩʚʷʟʠ ʩʦʭʨʘʥʷʝʪ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʘ ʚʩʝʭ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ, ʢʨʦʤʝ ʦʜʥʦʛʦ. ʇʦʩʣʝʜʥʠʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʡ ʨʝʪʨʘʥʩʣʷʪʦʨ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʪʘʝʪ ʢʘʢ 

ʨʝʪʨʘʥʩʣʷʪʦʨ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚʳʟʦʚʦʚ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʭ, ʥʘʟʥʘʯʘʷ 

ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʯʘʩʪʦʪʥʳʡ ʢʘʥʘʣ, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʨʝʪʨʘʥʩʣʷʪʦʨʘ 

ʨʘʙʦʯʝʛʦ ʢʘʥʘʣʘ. ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʢʦʥʪʨʦʣʣʝʨʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʚ 

ʘʚʘʨʠʡʥʳʡ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʝʨʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʩʝʪʠ, ʦʜʥʘʢʦ ʩʦʭʨʘʥʷʝʪʩʷ 

ʯʘʩʪʠʯʥʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ (ʨʝʪʨʘʥʩʣʷʪʦʨʳ ʨʘʙʦʪʘʶʪ ʘʚʪʦʥʦʤʥʦ).  

ɺ ʩʠʩʪʝʤʝ EDACS ʚʦʟʤʦʞʥʦ ʩʢʚʦʟʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ 

ʟʘʢʨʳʪʳʤ ʧʨʦʪʦʢʦʣʦʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʣʠʙʦ ʩʪʘʥʜʘʨʪʥʳʡ ʘʣʛʦʨʠʪʤ ʟʘʱʠʪʳ, 

ʧʨʝʜʣʘʛʘʝʤʳʡ ʬʠʨʤʦʡ Ericsson, ʣʠʙʦ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʩ ʥʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʤʦʜʫʣʝʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʦʨʠʛʠʥʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʳ ʩ ʩʠʩʪʝʤʥʳʤ ʧʨʦʪʦʢʦʣʦʤ EDACS.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʤʠʨʝ ʨʘʟʚʝʨʥʫʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ 

EDACS, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʝʩʪʴ ʤʥʦʛʦʟʦʥʦʚʳʝ ʩʝʪʠ ʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʣʫʞʙʘʤʠ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ. ɺ ʈʦʩʩʠʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʦʢʦʣʦ ʜʝʩʷʪʠ 

ʩʝʪʝʡ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʡ ʷʚʣʷʝʪʩʷ ʩʝʪʴ ʩʚʷʟʠ ʚ ʛ. ʄʦʩʢʚʝ, ʚʢʣʶʯʘʶʱʘʷ 

9 ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʨʤʘ Ericsson ʥʝ ʧʨʦʚʦʜʠʪ ʨʘʙʦʪ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ EDACS, ʧʨʝʢʨʘʪʠʣʘ ʧʦʩʪʘʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʦʚʳʭ ʩʝʪʝʡ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʝʪʝʡ.  

       ʉʠʩʪʝʤʘ TETRA 

TETRA ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʨʷʜʘ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ɽʚʨʦʧʝʡʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ETSI (European Telecommunications Standards Institute). ʉʪʘʥʜʘʨʪ TETRA 

ʩʦʟʜʘʚʘʣʩʷ ʢʘʢ ʝʜʠʥʳʡ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʡ ʮʠʬʨʦʚʦʡ ʩʪʘʥʜʘʨʪ. ʇʦʵʪʦʤʫ ʜʦ ʘʧʨʝʣʷ 1997 ʛ. 

ʘʙʙʨʝʚʠʘʪʫʨʘ TETRA ʦʟʥʘʯʘʣʘ ʊʨʘʥʩʲʝʚʨʦʧʝʡʩʢʦʝ ʪʨʘʥʢʠʥʛʦʚʦʝ ʨʘʜʠʦ (Trans-European 

Trunked RAdio). ʆʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ, ʧʨʦʷʚʣʝʥʥʳʤ ʢ ʩʪʘʥʜʘʨʪʫ ʚ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʘʭ, ʪʝʨʨʠʪʦʨʠʷ ʝʛʦ ʜʝʡʩʪʚʠʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ɽʚʨʦʧʦʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

TETRA ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ ʅʘʟʝʤʥʦʝ ʪʨʘʥʢʠʥʛʦʚʦʝ ʨʘʜʠʦ (TErrestrial Trunked RAdio).  

TETRA - ʦʪʢʨʳʪʳʡ ʩʪʘʥʜʘʨʪ, ʪ. ʝ. ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʫʜʝʪ ʩʦʚʤʝʩʪʠʤʦ. ɼʦʩʪʫʧ ʢ ʩʧʝʮʠʬʠʢʘʮʠʷʤ TETRA ʩʚʦʙʦʜʝʥ ʜʣʷ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʚʩʪʫʧʠʚʰʠʭ ʚ ʘʩʩʦʮʠʘʮʠʶ çʄʝʤʦʨʘʥʜʫʤ ʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʠ 

ʩʦʜʝʡʩʪʚʠʠ ʩʪʘʥʜʘʨʪʫ TETRAè (MoU TETRA). ɸʩʩʦʮʠʘʮʠʷ, ʚ ʢʦʪʦʨʫʶ ʚ ʢʦʥʮʝ 2001 ʛ. 

ʚʭʦʜʠʣʦ ʙʦʣʝʝ 80 ʫʯʘʩʪʥʠʢʦʚ, ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʠʩʧʳʪʘʪʝʣʴʥʳʝ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ.  

ʉʪʘʥʜʘʨʪ TETRA ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: TETRA V+D (TETRA Voice+Data) - 

ʩʪʘʥʜʘʨʪʘ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʠ ʜʘʥʥʳʭ, ʠ TETRA PDO (TETRA 



Packet Data Optimized) - ʩʪʘʥʜʘʨʪʘ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʩʧʝʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʪʦʣʴʢʦ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ.  

 
 

ʈʠʩ. 2.10. ʉʪʨʫʢʪʫʨʘ ʩʣʫʞʙ ʩʠʩʪʝʤʳ TETRA 

 

ɺ ʩʪʘʥʜʘʨʪ TETRA ʚʭʦʜʷʪ ʩʧʝʮʠʬʠʢʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʠʥʪʝʨʬʝʡʩʦʚ 

ʤʝʞʜʫ ʩʝʪʴʶ TETRA ʠ ʮʠʬʨʦʚʦʡ ʩʝʪʴʶ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʫʩʣʫʛ (ISDN), ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʴʶ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩʝʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʫʯʨʝʞʜʝʥʯʝʩʢʠʤʠ ɸʊʉ ʠ ʪ. ʧ. ɺ ʩʪʘʥʜʘʨʪ 

ʚʢʣʶʯʝʥʦ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʝʪʷʤʠ 

TETRA. ʉʧʝʮʠʬʠʮʠʨʦʚʘʥʳ ʪʘʢʞʝ ʠʥʪʝʨʬʝʡʩʳ ʣʦʢʘʣʴʥʦʛʦ ʠ ʚʥʝʰʥʝʛʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ.  

 
ʈʠʩ. 2.11.  ʉʪʘʥʜʘʨʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ TETRA-ʩʠʩʪʝʤ 

 

ʈʘʜʠʦʠʥʪʝʨʬʝʡʩ ʩʪʘʥʜʘʨʪʘ TETRA ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʙʦʪʫ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʩʝʪʢʝ ʯʘʩʪʦʪ ʩ 

ʰʘʛʦʤ 25 ʢɻʮ. ʅʝʦʙʭʦʜʠʤʳʡ ʤʠʥʠʤʘʣʴʥʳʡ ʜʫʧʣʝʢʩʥʳʡ ʨʘʟʥʦʩ ʨʘʜʠʦʢʘʥʘʣʦʚ - 10 ʄɻʮ. 

ɼʣʷ ʩʠʩʪʝʤ ʩʪʘʥʜʘʨʪʘ TETRA ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʝ ʧʦʜʜʠʘʧʘʟʦʥʳ ʯʘʩʪʦʪ. ɺ 

ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʟʘ ʩʣʫʞʙʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʨʝʧʣʝʥʳ ʜʠʘʧʘʟʦʥʳ 380-385/390-395 ʄɻʮ, ʘ 

ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʠʘʧʘʟʦʥʳ 410-430/450-470 ʄɻʮ. ɺ ɸʟʠʠ 

ʜʣʷ ʩʠʩʪʝʤ TETRA ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʘʧʘʟʦʥ 806-870 ʄɻʮ.  



 
ʈʠʩ. 2.12. ʉʪʨʫʢʪʫʨʘ ʢʘʜʨʘ TETRA 

 

ɺ ʩʠʩʪʝʤʘʭ ʩʪʘʥʜʘʨʪʘ TETRA V+D ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʤʥʦʛʦʩʪʘʥʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ 

ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ (ʄɼɺʈ) ʢʘʥʘʣʦʚ ʩʚʷʟʠ. ʅʘ ʦʜʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʯʘʩʪʦʪʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʨʛʘʥʠʟʦʚʘʥʦ ʜʦ 4 ʥʝʟʘʚʠʩʠʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ.  

ʉʦʦʙʱʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʤʫʣʴʪʠʢʘʜʨʘʤʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 1,02 ʩ. ʄʫʣʴʪʠʢʘʜʨ ʩʦʜʝʨʞʠʪ 

18 ʢʘʜʨʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴʥʳʤ. ʂʘʜʨ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ 56,67 ʤʩ ʠ 

ʩʦʜʝʨʞʠʪ 4 ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘ (time slots). ɺ ʢʘʞʜʦʤ ʠʟ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩʚʦʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʢʘʥʘʣʘ. ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʠʤʝʝʪ ʜʣʠʥʫ 510 

ʙʠʪ, ʠʟ ʢʦʪʦʨʳʭ 432 ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ (2 ʙʣʦʢʘ ʧʦ 216 ʙʠʪ).  

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 7,2 ʂʙʠʪ/ʩ, ʘ 

ʩʢʦʨʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ - 28,8 ʂʙʠʪ/ʩ. (ʇʨʠ ʵʪʦʤ ʦʙʱʘʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʠʤʚʦʣʦʚ ʚ ʨʘʜʠʦʢʘʥʘʣʝ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʣʫʞʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʘʜʨʘ ʚ ʤʫʣʴʪʠʢʘʜʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʢʦʨʦʩʪʠ ʤʦʜʫʣʷʮʠʠ ʠ 

ʨʘʚʥʘ 36 ʂʙʠʪ/ʩ.)  

ʉʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ TETRA ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘʭ: 

¶ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ;  

¶ ʩ ʦʪʢʨʳʪʳʤ ʢʘʥʘʣʦʤ;  

¶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ.  

ɺ ʨʝʞʠʤʝ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ ʦʙʩʣʫʞʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʟʦʥʘʤʠ 

ʜʝʡʩʪʚʠʷ ʙʘʟʦʚʳʭ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʭ ʩʪʘʥʮʠʡ. ʉʪʘʥʜʘʨʪ TETRA ʧʦʟʚʦʣʷʝʪ ʢʘʢ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʠʩʪʝʤʘʭ ʪʦʣʴʢʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʝʛʦ ʩʦʯʝʪʘʥʠʝ ʩ ʚʳʜʝʣʝʥʥʳʤ ʯʘʩʪʦʪʥʳʤ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʨʘʙʦʪʝ ʩʝʪʠ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʣʫʞʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʣʠʙʦ ʪʦʣʴʢʦ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʢʘʜʨʝ ʤʫʣʴʪʠʢʘʜʨʘ (ʦʜʥʦʤ ʠʟ 18), ʣʠʙʦ ʝʱʝ ʚ ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʦʤ 

ʚʨʝʤʝʥʥʦʤ ʢʘʥʘʣʝ (ʦʜʥʦʤ ʠʟ 4-ʭ ʢʘʥʘʣʦʚ, ʦʨʛʘʥʠʟʫʝʤʳʭ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ). ɺ ʜʦʧʦʣʥʝʥʠʝ 

ʢ ʨʘʩʧʨʝʜʝʣʝʥʥʦʤʫ ʩʝʪʴ ʩʚʷʟʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʡ ʯʘʩʪʦʪʥʳʡ ʢʘʥʘʣ 

ʫʧʨʘʚʣʝʥʠʷ, ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʤʝʥʘ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʧʨʠ ʵʪʦʤ 

ʨʝʘʣʠʟʫʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʩʣʫʛʠ ʩʚʷʟʠ).  

ɺ ʨʝʞʠʤʝ ʩ ʦʪʢʨʳʪʳʤ ʢʘʥʘʣʦʤ ʛʨʫʧʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ çʦʜʠʥ ʧʫʥʢʪ - ʥʝʩʢʦʣʴʢʦ ʧʫʥʢʪʦʚè ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ 

ʫʩʪʘʥʦʚʦʯʥʦʡ ʧʨʦʮʝʜʫʨʳ. ʃʶʙʦʡ ʘʙʦʥʝʥʪ, ʧʨʠʩʦʝʜʠʥʠʚʰʠʩʴ ʢ ʛʨʫʧʧʝ, ʤʦʞʝʪ ʚ ʣʶʙʦʡ 

ʤʦʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʢʘʥʘʣ. ɺ ʨʝʞʠʤʝ ʩ ʦʪʢʨʳʪʳʤ ʢʘʥʘʣʦʤ ʨʘʜʠʦʩʪʘʥʮʠʠ ʨʘʙʦʪʘʶʪ ʚ 

ʜʚʫʭʯʘʩʪʦʪʥʦʤ ʩʠʤʧʣʝʢʩʝ.  

ɺ ʨʝʞʠʤʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ (ʧʨʷʤʦʡ) ʩʚʷʟʠ ʤʝʞʜʫ ʪʝʨʤʠʥʘʣʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʜʚʫʭ- ʠ ʤʥʦʛʦʪʦʯʝʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʨʘʜʠʦʢʘʥʘʣʘʤ, ʥʝ ʩʚʷʟʘʥʥʳʤ ʩ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʪʴʶ, ʙʝʟ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʯʝʨʝʟ ʙʘʟʦʚʳʝ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʝ ʩʪʘʥʮʠʠ.  



ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʩʪʘʥʜʘʨʪʝ TETRA ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʙʦʥʝʥʪʩʢʠʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʚ ʢʘʯʝʩʪʚʝ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ.  

TETRA ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʷʜ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʚ ʩʪʘʥʜʘʨʪ ʧʦ 

ʟʘʷʚʢʝ ɸʩʩʦʮʠʘʮʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʧʦʣʠʮʠʠ (Schengen Group), ʩʦʪʨʫʜʥʠʯʘʶʱʝʡ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ETSI:  

¶ ʚʳʟʦʚ, ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʠʩʧʝʪʯʝʨʦʤ (ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʟʦʚʳ ʧʦʩʪʫʧʘʶʪ 
ʪʦʣʴʢʦ ʩ ʩʘʥʢʮʠʠ ʜʠʩʧʝʪʯʝʨʘ);  

¶ ʧʨʠʦʨʠʪʝʪʥʳʡ ʜʦʩʪʫʧ (ʚ ʩʣʫʯʘʝ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ ʩʝʪʠ ʜʦʩʪʫʧʥʳʝ ʨʝʩʫʨʩʳ 

ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʧʨʠʦʨʠʪʝʪʦʚ);  

¶ ʧʨʠʦʨʠʪʝʪʥʳʡ ʚʳʟʦʚ (ʧʨʠʩʚʦʝʥʠʝ ʚʳʟʦʚʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʧʨʠʦʨʠʪʝʪʦʚ);  

¶ ʧʨʠʦʨʠʪʝʪʥʦʝ ʧʨʝʨʳʚʘʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʳʟʦʚʦʚ (ʧʨʝʨʳʚʘʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʚʳʟʦʚʦʚ ʩ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ, ʝʩʣʠ ʨʝʩʫʨʩʳ ʩʠʩʪʝʤʳ ʠʩʯʝʨʧʘʥʳ);  

¶ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʧʨʦʩʣʫʰʠʚʘʥʠʝ (ʧʝʨʝʭʚʘʪ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚʳʟʦʚʘ ʙʝʟ ʚʣʠʷʥʠʷ ʥʘ 
ʨʘʙʦʪʫ ʜʨʫʛʠʭ ʘʙʦʥʝʥʪʦʚ);  

¶ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʧʨʦʩʣʫʰʠʚʘʥʠʝ (ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʢʣʶʯʝʥʠʝ ʘʙʦʥʝʥʪʩʢʦʡ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʥʘ ʧʝʨʝʜʘʯʫ ʜʣʷ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʦʙʩʪʘʥʦʚʢʠ ʫ ʘʙʦʥʝʥʪʘ);  

¶ ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ (ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ, ʤʦʜʠʬʠʢʘʮʠʷ ʠ ʫʜʘʣʝʥʠʝ 
ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ);  

¶ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʳʟʳʚʘʶʱʝʡ ʩʪʦʨʦʥʳ.  

ʉʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʩʪʘʥʜʘʨʪʘ TETRA ʚʢʣʶʯʘʶʪ ʤʝʭʘʥʠʟʤʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʘʙʦʥʝʥʪʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʪʨʘʬʠʢʘ 

ʟʘ ʩʯʝʪ ʧʦʪʦʢʘ ʧʩʝʚʜʦʠʤʝʥ ʠ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʥʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʠ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʩʝʘʥʩʘ 

ʩʚʷʟʠ.  

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʪʘʥʜʘʨʪʝ TETRA ʚ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ (ʄɼɺʈ) ʩʚʷʟʠ ʚʦ ʚʩʝʭ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʘʭ ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʛʦ ʜʫʧʣʝʢʩʘ. 

ʉʝʪʠ TETRA ʨʘʟʚʝʨʥʫʪʳ ʚ ɽʚʨʦʧʝ, ʉʝʚʝʨʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʂʠʪʘʝ, ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ɸʚʩʪʨʘʣʠʠ, ɸʬʨʠʢʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʚʝʨʰʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʩʪʘʥʜʘʨʪʘ (TETRA Release 

2 (R2)), ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʩ ʤʦʙʠʣʴʥʳʤʠ ʩʝʪʷʤʠ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʘʨʜʠʥʘʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʧʝʨʝʭʦʜ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ SIM-ʢʘʨʪ ʢ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʪʝʡ ʩʚʷʟʠ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʚʦʟʤʦʞʥʳʭ ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ɺ ʈʦʩʩʠʠ ʦʙʦʨʫʜʦʚʘʥʠʝ TETRA ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜʦʤ ʢʦʤʧʘʥʠʡ ï ʩʠʩʪʝʤʥʳʭ 

ʠʥʪʝʛʨʘʪʦʨʦʚ. ʈʝʘʣʠʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʩʝʪʝʡ TETRA. ʇʦʜ ʵʛʠʜʦʡ 

ʄʠʥʩʚʷʟʠ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʘ çʌʝʜʝʨʘʣʴʥʘʷ ʩʝʪʴ ʧʦʜʚʠʞʥʦʡ 

ʨʘʜʠʦʩʚʷʟʠ TETRAè, ʧʦʣʫʯʠʚʰʝʛʦ ʥʘʟʚʘʥʠʝ çʊʝʪʨʘʨʫʩè. ɺ 2001 ʛ. ʙʳʣ ʩʦʟʜʘʥ ʈʦʩʩʠʡʩʢʠʡ 

TETRA ʌʦʨʫʤ, ʚ ʟʘʜʘʯʠ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʧʨʦʜʚʠʞʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ TETRA ʚ ʈʦʩʩʠʠ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʧʦ ʛʘʨʤʦʥʠʟʘʮʠʠ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʠ ʪ. ʜ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʰʝʥʠʝʤ ɻʂʕʉ ʦʪ 02.07.2003 ʛ. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘ TETRA ʧʨʠʟʥʘʥʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ çéʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʴʶ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʚʩʝʭ ʫʨʦʚʥʝʡ, ʦʙʦʨʦʥʳ, ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʭʨʘʥʳ ʧʨʘʚʦʧʦʨʷʜʢʘ, ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʝʜʦʤʩʪʚ ʠ 

ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡè.  

       ʉʠʩʪʝʤʘ APCO 25 

ʉʪʘʥʜʘʨʪ APCO 25 ʨʘʟʨʘʙʦʪʘʥ ɸʩʩʦʮʠʘʮʠʝʡ ʦʬʠʮʠʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʣʫʞʙ 

ʩʚʷʟʠ ʦʨʛʘʥʦʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (Association of Public safety Communications 

Officials-international ï APCO), ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤ ʩʚʷʟʠ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʣʫʞʙʘʭ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. APCO ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 



ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʦʙʲʝʜʠʥʷʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʦʢʦʣʦ 70 ʩʪʨʘʥ. 

ʐʪʘʙ-ʢʚʘʨʪʠʨʘ APCO ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨʦʜʝ ʖʞʥʘʷ ɼʝʡʪʦʥʘ (ʰʪʘʪ ʌʣʦʨʠʜʘ, ʉʐɸ), ʢʨʦʤʝ 

ʵʪʦʛʦ, ʵʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠʤʝʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʚ ʂʘʥʘʜʝ, ʂʘʨʠʙʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʚ 

ɸʚʩʪʨʘʣʠʠ. 

ʇʝʨʚʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʦʚ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʠʩʪʝʤʳ EDACS (Ericsson), SmartNet (Motorola), LTR (E.F.Johnson), ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ APCO ʝʱʝ ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ. ʆʜʥʘʢʦ ʵʪʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʝ ʧʦʟʚʦʣʷʣʠ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 

ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʥʘʯʘʣʘ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʘ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʧʦʣʫʯʠʚʰʝʛʦ ʥʘʟʚʘʥʠʝ APCO 25. 

ʈʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʪʘʥʜʘʨʪʘ ʙʳʣʠ ʥʘʯʘʪʳ ʚ ʢʦʥʮʝ 1989 ʛ., ʘ ʧʦʩʣʝʜʥʠʝ ʜʦʢʫʤʝʥʪʳ 

ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʪʘʥʜʘʨʪʘ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʠ ʧʦʜʧʠʩʘʥʳ ʚ ʘʚʛʫʩʪʝ 1995 ʛ. ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʚʳʩʪʘʚʢʝ APCO ʚ ɼʝʪʨʦʡʪʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪ 

ʚʢʣʶʯʘʝʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʨʦʪʦʢʦʣʳ ʰʠʬʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ 

ʨʝʯʝʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ɺ 1996 ʛ. ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʜʝʣʝʥʠʠ ʚʩʝʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʩʪʘʥʜʘʨʪʘ ʥʘ ʜʚʘ 

ʵʪʘʧʘ ʨʝʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ʌʘʟʘ I ʠ ʌʘʟʘ II. ɺ ʩʝʨʝʜʠʥʝ 1998 ʛ. ʙʳʣʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʞʜʦʡ ʠʟ ʬʘʟ ʩʪʘʥʜʘʨʪʘ, 

ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʌʘʟʳ II ʠ ʝʝ ʦʪʣʠʯʠʷ ʦʪ ʌʘʟʳ I. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʘ APCO 25, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ ʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʙʳʣʠ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʩʨʝʜʩʪʚʘʤ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ (ʪ.ʝ. 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʩʪʘʥʜʘʨʪʘ ʩ 

ʘʙʦʥʝʥʪʩʢʠʤʠ ʘʥʘʣʦʛʦʚʳʤʠ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ); 

¶ ʧʦ ʩʦʟʜʘʥʠʶ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ 

ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩʣʫʞʙ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʦʚʤʝʩʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɽʩʣʠ ʩʪʘʥʜʘʨʪʳ TETRA ʠ Tetrapol ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʙʦʪʫ ʚ ʩʚʦʠʭ ʩʠʩʪʝʤʘʭ 

ʘʥʘʣʦʛʦʚʳʭ ʩʪʘʥʮʠʡ, ʪʦ ʩʪʘʥʜʘʨʪ APCO 25 ʩʧʝʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʦʚʤʝʩʪʥʫʶ 

ʨʘʙʦʪʫ ʮʠʬʨʦʚʳʭ ʠ ʘʥʘʣʦʛʦʚʳʭ ʨʘʜʠʦʩʨʝʜʩʪʚ. ʇʨʠ ʵʪʦʤ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʥʜʘʨʪʘ 

ʜʝʢʣʘʨʠʨʫʶʪ, ʯʪʦ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ APCO 25 ʧʦʟʚʦʣʷʶʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʞʝʩʪʢʦ 

ʨʘʟʛʨʘʥʠʯʠʪʴ ʠʩʧʦʣʴʟʫʝʤʳʝ ʯʘʩʪʦʪʥʳʝ ʨʝʩʫʨʩʳ (ʥʘ ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ), ʘ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ï ʜʦʧʫʩʢʘʶʪ ʠ ʛʠʙʢʦʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʢʘʥʘʣʦʚ, ʪ.ʝ. ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʱʝʛʦ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ ʮʠʬʨʦʚʳʤʠ ʠ ʘʥʘʣʦʛʦʚʳʤʠ ʘʙʦʥʝʥʪʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʢʘʟʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʜʦʙʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʝ (ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ Motorola), ʪʦ ʦʥʘ 

ʦʙʝʩʧʝʯʠʪ ʩʝʨʴʝʟʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ APCO 25 ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʪ.ʢ. ʧʦʟʚʦʣʠʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʧʫʪʝʤ ʧʦʵʪʘʧʥʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʠʷ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩʣʫʞʙ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʮʠʬʨʦʚʳʤʠ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ. ɺ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʈʦʩʩʠʠ, ʛʜʝ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʠ ʩʣʫʞʙʳ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʢʘ ʝʱʝ ʠʩʧʦʣʴʟʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʧʘʨʢ ʫʩʪʘʨʝʚʰʠʭ 

ʘʥʘʣʦʛʦʚʳʭ ʨʘʜʠʦʩʨʝʜʩʪʚ. 

ʉʠʩʪʝʤʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʪʘʥʜʘʨʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʘʢ ʪʨʘʥʢʠʥʛʦʚʳʝ, ʪʘʢ ʠ ʦʙʳʯʥʳʝ 

(ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʝ) ʩʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ, ʚ ʢʦʪʦʨʳʭ ʘʙʦʥʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ 

ʩʦʙʦʡ ʣʠʙʦ ʚ ʨʝʞʠʤʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ, ʣʠʙʦ ʯʝʨʝʟ ʨʝʪʨʘʥʩʣʷʪʦʨ. ʆʩʥʦʚʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʣʦʢʦʤ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ APCO 25 ʷʚʣʷʝʪʩʷ ʨʘʜʠʦʧʦʜʩʠʩʪʝʤʘ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ ʩʝʪʴ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʙʘʟʦʚʳʭ 



ʩʪʘʥʮʠʡ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʆʙʱʠʡ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ 

(CAI - Common Radio Interface) ʠ ʜʨʫʛʠʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ (ʤʝʞʩʠʩʪʝʤʥʳʡ, 

ʩ ʊʌʆʇ, ʩ ʧʦʨʪʦʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʩ ʩʝʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʩʝʪʝʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ). 

ʇʨʠ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʜʝʣʝʥʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʩʪʘʥʜʘʨʪʘ APCO 25 ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʣʶʙʦʤ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʩʪʝʤʘʤʠ 

ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ: 138 ï 174, 406 ï 512 ʠʣʠ 746 ï 869 ʄɻʮ. 

ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ ʜʦʩʪʫʧʘ ʢ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ï ʯʘʩʪʦʪʥʳʡ (ʄɼʏʈ), ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʦ 

ʟʘʷʚʢʝ ʬʠʨʤʳ Ericsson ʚ ʌʘʟʫ II ʚʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʘʭ 

ʩʪʘʥʜʘʨʪʘ APCO 25 ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (ʄɼɺʈ). 

ɺ ʌʘʟʝ I ʩʪʘʥʜʘʨʪʥʳʡ ʰʘʛ ʩʝʪʢʠ ʯʘʩʪʦʪ ʩʦʩʪʘʚʣʷʝʪ 12,5 ʢɻʮ, ʜʣʷ ʌʘʟʳ II - 6,25 ʢɻʮ. ʇʨʠ 

ʵʪʦʤ ʧʨʠ ʧʦʣʦʩʝ 12,5 ʢɻʮ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ ʧʦ 

ʤʝʪʦʜʫ C4FM ʩʦ ʩʢʦʨʦʩʪʴʶ 4800 ʩʠʤʚʦʣʦʚ ʚ ʩʝʢʫʥʜʫ, ʘ ʧʨʠ ʧʦʣʦʩʝ 6,25 ʢɻʮ ï 

ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʘʷ ʬʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʷ ʩʦ ʩʛʣʘʞʠʚʘʥʠʝʤ ʬʘʟʳ ʧʦ ʤʝʪʦʜʫ CQPSK. 

ʉʦʯʝʪʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʫʣʷʮʠʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʨʘʟʥʳʭ ʌʘʟʘʭ 

ʦʜʠʥʘʢʦʚʳʝ ʧʨʠʝʤʥʠʢʠ, ʜʦʧʦʣʥʷʝʤʳʝ ʨʘʟʣʠʯʥʳʤʠ ʫʩʠʣʠʪʝʣʷʤʠ ʤʦʱʥʦʩʪʠ (ʜʣʷ ʌʘʟʳ I - 

ʧʨʦʩʪʳʝ ʫʩʠʣʠʪʝʣʠ ʩ ʚʳʩʦʢʠʤ ʂʇɼ, ʜʣʷ ʌʘʟʳ II - ʫʩʠʣʠʪʝʣʠ ʩ ʚʳʩʦʢʦʡ ʣʠʥʝʡʥʦʩʪʴʶ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʰʠʨʠʥʦʡ ʠʟʣʫʯʘʝʤʦʛʦ ʩʧʝʢʪʨʘ). ʇʨʠ ʵʪʦʤ ʜʝʤʦʜʫʣʷʪʦʨ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʦʙʨʘʙʦʪʢʫ ʩʠʛʥʘʣʦʚ ʧʦ ʣʶʙʦʤʫ ʠʟ ʤʝʪʦʜʦʚ. 

ɼʣʷ ʨʝʯʝʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʩʪʘʥʜʘʨʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜʝʢ IMBE (Improved 

MultiBand Excitation), ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʝ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ Inmarsat. 

ʉʢʦʨʦʩʪʴ ʢʦʜʠʨʦʚʘʥʠʷ ï 4400 ʙʠʪ/ʩ. ʇʦʩʣʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʝʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩʢʦʨʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 7200 ʙʠʪ/ʩ, ʘ ʧʦʩʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʯʝʚʳʭ ʢʘʜʨʦʚ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʜʦ 9600 ʙʠʪ/ʩ. 

ʈʝʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʨʘʜʠʦʢʘʥʘʣʝ ʧʝʨʝʜʘʝʪʩʷ ʢʘʜʨʘʤʠ ʧʦ 180 ʤʩ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ 

ʥʘʟʚʘʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʜʘʥʥʳʭ (LDU ï Logical Data Unit). ɻʨʫʧʧʘ ʠʟ 2 ʢʘʜʨʦʚ 

ʦʙʨʘʟʫʝʪ ʩʫʧʝʨʢʘʜʨ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 360 ʤʩ. ʃʶʙʘʷ ʧʝʨʝʜʘʯʘ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʝʜʚʘʨʷʝʪʩʷ ʧʨʝʘʤʙʫʣʦʡ, ʠʤʝʶʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 82,5 ʤʩ, ʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʤʘʨʢʝʨʦʤ ʢʦʥʮʘ ʩʦʦʙʱʝʥʠʷ (ʩʠʛʥʘʣʦʤ ʦʪʙʦʷ). ʉʪʨʫʢʪʫʨʘ ʨʝʯʝʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ.2.13. 

 

 
ʈʠʩ. 2.13. ʉʪʨʫʢʪʫʨʘ ʨʝʯʝʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚ ʩʪʘʥʜʘʨʪʝ APCO 25 

ʈʝʯʝʚʘʷ ʧʨʝʘʤʙʫʣʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʝʨʝʜʘʶʱʝʡ ʠ 

ʧʨʠʝʤʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚʩʝʭ ʬʫʥʢʮʠʡ ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʘʜʨʝʩʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʩʥʦʚʫ ʧʨʝʘʤʙʫʣʳ ʩʦʩʪʘʚʣʷʝʪ ʢʦʜʦʚʦʝ ʩʣʦʚʦ ʟʘʛʦʣʦʚʢʘ, ʚ ʢʦʪʦʨʦʝ ʚʭʦʜʷʪ: 

¶ ʠʥʜʠʢʘʪʦʨ ʩʦʦʙʱʝʥʠʷ (MI ï Message Indicator), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʥʘʯʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ (72 ʙʠʪʘ); 

¶ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠʟʛʦʪʦʚʠʪʝʣʷ (8 ʙʠʪ); 

¶ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ (8 ʙʠʪ); 

¶ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʣʶʯʘ ʰʠʬʨʦʚʘʥʠʷ (16 ʙʠʪ); 

¶ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʨʘʟʛʦʚʦʨʥʦʡ ʛʨʫʧʧʳ (16 ʙʠʪ). 



ʂʦʜʦʚʦʝ ʩʣʦʚʦ ʜʣʠʥʦʡ 120 ʙʠʪ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʤʫ ʢʦʜʠʨʦʚʘʥʠʶ ʩ 

ʧʦʤʦʱʴʶ ʢʦʜʦʚ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ ʠ ɻʦʣʝʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʝʛʦ ʨʘʟʤʝʨʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦ 648 ʙʠʪ. 

ʇʦʩʣʝ ʵʪʦʛʦ, ʚ ʥʘʯʘʣʦ ʧʨʝʘʤʙʫʣʳ ʧʦʤʝʱʘʝʪʩʷ: 

¶ ʥʘʯʘʣʴʥʳʡ ʩʠʥʭʨʦʧʘʢʝʪ (FS ï Frame Synchronization) ʜʣʠʥʦʡ 48 ʙʠʪ; 

¶ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʪʠ (NID ï Network Identifier), ʧʝʨʝʜʘʚʘʝʤʳʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʡ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ ʦʜʥʦʡ 

ʯʘʩʪʦʪʝ (64 ʙʠʪʘ), ʘ ʚ ʢʦʥʝʮ ï 10 ʥʫʣʝʚʳʭ ʙʠʪ. 

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʝʘʤʙʫʣʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʚʩʪʘʚʢʠ 2 

ʙʠʪ ʩʪʘʪʫʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʝ ʢʘʞʜʳʭ 70 ʙʠʪ ʧʘʢʝʪʘ ʜʘʥʥʳʭ ʧʨʝʘʤʙʫʣʳ (770 ʙʠʪ), 

ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʩʠʥʭʨʦʧʘʢʝʪʘ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʝʪʠ ʠ ʥʫʣʝʚʳʭ ʙʠʪ 

(ʚʩʝʛʦ ʜʦʙʘʚʣʷʝʪʩʷ 22 ʩʪʘʪʫʩʥʳʭ ʙʠʪʘ). ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʜʣʠʥʘ ʧʨʝʘʤʙʫʣʳ ʩʦʩʪʘʚʣʷʝʪ 792 

ʙʠʪʘ, ʪʘʢ ʯʪʦ ʧʨʠ ʩʢʦʨʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʥʘʣʝ 9600 ʙʠʪ/ʩ ʧʝʨʝʜʘʯʘ ʧʨʝʘʤʙʫʣʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʝ 82,5 ʤʩ. 

ʂʘʞʜʳʡ ʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ 9 ʨʝʯʝʚʳʭ ʬʨʝʡʤʦʚ ʜʣʠʥʦʡ 144 ʙʠʪʘ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ 88 ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʙʠʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʩ ʧʦʤʦʱʴʶ 

ʢʦʜʝʢʘ IMBE 20 ʤʩ ʦʪʨʝʟʢʘ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ, ʠ 56 ʙʠʪʘʤʠ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʢʦʜʘ 

ʢʦʥʪʨʦʣʷ ʯʝʪʥʦʩʪʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʩʦʩʪʘʚ LDU ʚʭʦʜʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʫʞʝʙʥʳʝ 

ʩʦʦʙʱʝʥʠʷ. ɺ ʧʝʨʚʦʤ ʣʦʛʠʯʝʩʢʦʤ ʙʣʦʢʝ ʩʫʧʝʨʢʘʜʨʘ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʩʚʷʟʴʶ (LC ï Link Control), ʩʦʩʪʦʷʱʘʷ 72 ʙʠʪʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠ 168 ʙʠʪ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ 

ʢʦʜʘ) ʠ ʠʥʬʦʨʤʘʮʠʷ ʥʠʟʢʦʩʢʦʨʦʩʪʥʦʛʦ ʢʘʥʘʣʘ ʩʠʛʥʘʣʠʟʘʮʠʠ (LSD ï Low Speed Data), 

ʚʢʣʶʯʘʶʱʘʷ 16 ʙʠʪ ʜʘʥʥʳʭ ʠ 16 ʙʠʪ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʢʦʜʘ. ɺʪʦʨʦʡ ʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ 

ʩʫʧʝʨʢʘʜʨʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʥʠʟʢʦʩʢʦʨʦʩʪʥʦʛʦ ʢʘʥʘʣʘ ʩʠʛʥʘʣʠʟʘʮʠʠ LSD, ʠ 

ʢʨʦʤʝ ʵʪʦʛʦ, ʠʥʬʦʨʤʘʮʠʶ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ (ES ï Encryption Sync), ʚʢʣʶʯʘʶʱʫʶ 96 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʠ 144 ʙʠʪ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʢʦʜʘ. ʉʪʨʫʢʪʫʨʘ ʩʫʧʝʨʢʘʜʨʘ ʨʝʯʝʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2.14. 

 
 

ʈʠʩ. 2.14. ʉʪʨʫʢʪʫʨʘ ʨʝʯʝʚʦʛʦ ʩʫʧʝʨʢʘʜʨʘ ʚ ʩʪʘʥʜʘʨʪʝ APCO 25 

 

ʀʥʬʦʨʤʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʥʘʣʦʤ ʩʚʷʟʠ ʚʢʣʶʯʘʝʪ ʠʥʜʠʢʘʪʦʨ ʩʦʦʙʱʝʥʠʷ, 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʧʨʠʟʥʘʢ ʵʢʩʪʨʝʥʥʦʛʦ ʚʳʟʦʚʘ, ʨʝʟʝʨʚʥʦʝ ʧʦʣʝ, 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʨʘʟʛʦʚʦʨʥʦʡ ʛʨʫʧʧʳ (ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʳʟʦʚʘ ï ʚʳʟʳʚʘʝʤʦʛʦ 

ʘʙʦʥʝʥʪʘ) ʠ ʧʝʨʝʜʘʶʱʝʛʦ ʘʙʦʥʝʥʪʘ. ɺʩʪʨʦʝʥʥʳʝ ʚ ʦʙʱʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʢʘʜʨʳ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʥʘʣʦʤ ʩʚʷʟʠ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʩʚʷʟʠ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʧʦʩʣʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ. 



ʀʥʬʦʨʤʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ ʩʦʜʝʨʞʠʪ ʠʥʜʠʢʘʪʦʨ ʩʦʦʙʱʝʥʠʷ, 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʣʶʯʘ 

ʰʠʬʨʦʚʘʥʠʷ. 

ʂʘʥʘʣ ʥʠʟʢʦʩʢʦʨʦʩʪʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʤʝʥʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɿʘʣʦʞʝʥʥʘʷ ʚ ʩʪʘʥʜʘʨʪʝ APCO 25 ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʙʦʥʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʘʜʨʝʩʦʚʘʪʴ ʚ ʦʜʥʦʡ ʩʝʪʠ ʥʝ ʤʝʥʝʝ 2 ʤʠʣʣʠʦʥʦʚ ʨʘʜʠʦʩʪʘʥʮʠʡ ʠ ʜʦ 65 ʪʳʩʷʯ ʛʨʫʧʧ. ʇʨʠ 

ʵʪʦʤ ʟʘʜʝʨʞʢʘ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʢʘʥʘʣʘ ʩʚʷʟʠ ʚ ʧʦʜʩʠʩʪʝʤʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʪʘʥʜʘʨʪʫ APCO 25, ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 500 ʤʩ (ʚ ʨʝʞʠʤʝ ʧʨʷʤʦʡ ʩʚʷʟʠ ï 250 ʤʩ, ʧʨʠ ʩʚʷʟʠ ʯʝʨʝʟ ʨʝʪʨʘʥʩʣʷʪʦʨ 0 350 

ʤʩ). 

ɺ ʩʠʩʪʝʤʘʭ ʩʪʘʥʜʘʨʪʘ APCO 25 ʧʨʝʜʫʩʤʦʪʨʝʥʳ 2 ʚʘʨʠʘʥʪʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: ʩ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʠʝʤʘ ʠ ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ 

ʦʰʠʙʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʨʝʰʝʪʯʘʪʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʤʝʞʙʣʦʯʥʦʝ ʧʝʨʝʤʝʞʝʥʠʝ. 

ʀʩʭʦʜʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʬʨʘʛʤʝʥʪʳ ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 512 ʙʘʡʪ. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʠʝʤʘ ʬʨʘʛʤʝʥʪʳ ʜʝʣʷʪ ʥʘ ʙʣʦʢʠ ʧʦ 16 ʙʘʡʪ, ʧʨʠ ʵʪʦʤ 

ʢʘʞʜʳʡ ʙʣʦʢ ʠʤʝʝʪ ʩʚʦʡ ʥʦʤʝʨ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʪʦʨʘ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʙʝʟ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʠʝʤʘ ʙʣʦʢʠ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʟʙʠʚʘʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʪ 12 ʙʘʡʪ. 

ʇʝʨʝʜʘʯʘ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ ʜʘʥʥʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʝʘʤʙʫʣʳ, ʩʦʜʝʨʞʘʱʝʡ ʩʠʥʭʨʦʧʘʢʝʪ, 

ʥʦʤʝʨ ʬʨʘʛʤʝʥʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ʚ ʧʘʢʝʪʝ, ʘ ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʩʝʪʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʠ ʣʦʛʠʯʝʩʢʠʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʚʷʟʠ. 

ɼʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʪʝʤ ʞʝ ʢʘʥʘʣʘʤ, ʯʪʦ ʠ ʨʝʯʝʚʳʝ ʩʦʦʙʱʝʥʠʷ, ʠ ʩ ʪʦʡ ʞʝ 

ʩʢʦʨʦʩʪʴʶ 9600 ʙʠʪ/ʩ. ʈʘʜʠʦʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ APCO 25 ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʷʟʴ ʩ ʩʝʪʷʤʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʚʷʟʠ ʩ ʧʨʦʪʦʢʦʣʘʤʠ X.25, SNA, TCP/IP. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʪʦʢʦʣ 

IP ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʘʢ ʩʧʝʮʠʘʣʴʥʘʷ IP-ʩʣʫʞʙʘ, ʢʦʪʦʨʘʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʝʪʝʚʦʛʦ 

ʰʣʶʟʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʠ ʤʦʙʠʣʴʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʧʨʦʚʦʜʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ IP. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʥʜʘʨʪʘ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʦʜʝʣʠ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʥʠʢʘ 

ʚʳʜʝʣʠʣʠ ʩʣʝʜʫʶʱʠʝ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʷʟʠ: ʧʝʨʝʭʚʘʪ ʩʦʦʙʱʝʥʠʡ, ʧʦʚʪʦʨ ʩʦʦʙʱʝʥʠʡ 

ʩ ʟʘʜʝʨʞʢʦʡ ʠ ʩ ʠʩʢʘʞʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʥʠʝ ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʧʦʤʝʭʠ, ʘʥʘʣʠʟ 

ʪʨʘʬʠʢʘ ʘʙʦʥʝʥʪʦʚ, ʩʦʟʜʘʥʠʝ ʜʫʙʣʠʢʘʪʦʚ ʘʙʦʥʝʥʪʦʚ, ʚʥʝʜʨʝʥʠʝ ʧʨʦʪʠʚʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʛʠʪʠʤʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʳ. ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʙʦʣʴʰʠʥʩʪʚʫ ʵʪʠʭ ʫʛʨʦʟ ʚ ʩʪʘʥʜʘʨʪʝ 

APCO 25 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 3-ʭ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: 

¶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʩʚʷʟʠ, ʪ.ʝ. ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʣʶʙʳʭ ʚʠʜʦʚ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ; 

¶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʘʙʦʥʝʥʪʦʚ ʠ ʩʦʦʙʱʝʥʠʡ; 

¶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɺ ʦʩʥʦʚʝ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʷʟʠ ʣʝʞʠʪ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʝ ʰʠʬʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʉʠʩʪʝʤʳ APCO 25, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʯʠʪʘʥʳ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʚʫʭ ʠʟ 4-ʭ ʫʨʦʚʥʝʡ ʢʨʠʧʪʦʟʘʱʠʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʩʠʩʪʝʤʳ ʩʚʷʟʠ: 

ʊʠʧ 1 ï ʩʚʷʟʴ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʟʘʩʝʢʨʝʯʠʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ; 

ʊʠʧ 2 ï ʥʝʩʝʢʨʝʪʥʘʷ ʩʚʷʟʴ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʪʨʝʙʫʶʱʘʷ ʟʘʱʠʪʳ ʢʦʤʤʫʥʠʢʘʮʠʡ; 

ʊʠʧ 3 ï ʥʝʩʝʢʨʝʪʥʘʷ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʩʚʷʟʴ, ʪʨʝʙʫʶʱʘʷ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʜʦʩʪʫʧʫ; 



ʊʠʧ 4 ï ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʠʤʝʥʝʥʠʡ (ʚʢʣʶʯʘʷ ʵʢʩʧʦʨʪʠʨʫʝʤʳʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʩʠʩʪʝʤ). 

ʆʙʱʘʷ ʤʦʜʝʣʴ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʰʠʬʨʦʚʘʥʠʷ/ʜʝʰʠʬʨʦʚʘʥʠʷ) ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʠʩʪʝʤʝ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.2.15. 

 
 

ʈʠʩ. 2.15. ʄʦʜʝʣʴ ʢʨʠʧʪʦʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʪʘʥʜʘʨʪʝ APCO 25 

 

ʅʘ ʧʝʨʝʜʘʶʱʝʡ ʩʪʦʨʦʥʝ ʦʪʢʨʳʪʳʡ ʪʝʢʩʪ ʩʦʦʙʱʝʥʠʷ ʧʦʩʪʫʧʘʝʪ ʥʘ ʰʠʬʨʘʪʦʨ, ʛʜʝ ʥʘ 

ʦʩʥʦʚʝ ʢʣʶʯʘ ʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ ʪʦʡ ʞʝ ʜʣʠʥʳ, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ. ɺʤʝʩʪʝ ʩ 

ʰʠʬʨʦʚʘʥʥʳʤ ʪʝʢʩʪʦʤ ʧʝʨʝʜʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨ ʩʦʦʙʱʝʥʠʷ MI, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʰʠʬʨʘʪʦʨʘ ʠ ʜʝʰʠʬʨʘʪʦʨʘ. ʅʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʠʯʥʳʭ ʢʨʠʧʪʦʘʣʛʦʨʠʪʤʦʚ ʠ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʣʶʯʘ ʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʦʪʢʨʳʪʳʡ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʦʙʱʝʡ ʤʦʜʝʣʠ 

ʢʨʠʧʪʦʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ.2.16.: 

ʘ) ECB ï Electronic Code Book; 

ʙ) OFB ï Output Feed Back; 

ʚ) CFB ï Cipher Feed Back. 



 
 

ʈʠʩ. 2.16. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʠ 

 

ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʜʦʩʪʠʛʘʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝʤ ʪʨʘʬʠʢʘ ʨʝʯʠ ʠ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʝʪʦʜʫ OFB (ʨʠʩ. 2.16ʙ). 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ ʠ 

ʘʙʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʢʨʝʪʥʦʩʪʠ ʘʙʦʥʝʥʪʦʚ (ʪ.ʝ. ʟʘʱʠʪʳ ʩʚʝʜʝʥʠʡ ʦ ʪʦʤ, ʢʦʤʫ 

ʘʜʨʝʩʦʚʘʥʦ ʠ ʦʪ ʢʦʛʦ ʠʩʭʦʜʠʪ ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ), ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ 

ʥʦʤʝʨʦʚ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʰʠʬʨʘʮʠʠ ʧʦ ʚʘʨʠʘʥʪʫ OFB (ʨʠʩ. 2.16ʙ) ʠ 

ʜʦʙʘʚʣʝʥʠʷ ʢ ʩʦʦʙʱʝʥʠʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʢʦʜʘ(MAC ï Message 

Authentic0ation Code), ʢʦʪʦʨʳʡ ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʦ ʚʘʨʠʘʥʪʫ CFB (ʨʠʩ. 2.16ʚ). ʂʦʜ ʥʦʤʝʨʘ 

ʩʦʦʙʱʝʥʠʷ ʠ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʢʦʜ ʥʦʩʷʪ ʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 

ʩʦʦʙʱʝʥʠʷ ʢ ʩʦʦʙʱʝʥʠʶ. 



ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʛʝʥʝʨʘʮʠʠ, ʭʨʘʥʝʥʠʷ, 

ʚʚʦʜʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʢʣʶʯʝʡ. ɺʚʦʜ 

ʢʣʶʯʝʡ ʚ ʘʙʦʥʝʥʪʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

KMF (Key Management Facility). ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʩʠʩʪʝʤʘʭ ʩʪʘʥʜʘʨʪʘ APCO 25 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʶʯʝʡ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ OTAR 

(Over-the-air-rekeying). ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʣʶʯʘʭ, ʧʝʨʝʩʳʣʘʝʤʳʭ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʟʘʱʠʱʘʝʪʩʷ 

ʧʦ ʚʘʨʠʘʥʪʫ ECB (ʨʠʩ.4ʘ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ APCO ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ, ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʧʨʦʜʚʠʞʝʥʠʠ 

ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠʛʨʘʶʪ ʘʤʝʨʠʢʘʥʩʢʠʝ ʬʠʨʤʳ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʉʐɸ. ʂ 

ʯʠʩʣʫ ʫʯʘʩʪʥʠʢʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ɸʩʩʦʮʠʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʌɹʈ, ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʦʙʦʨʦʥʳ ʉʐɸ, ʌʝʜʝʨʘʣʴʥʳʡ ʢʦʤʠʪʝʪ ʩʚʷʟʠ, ʧʦʣʠʮʠʠ ʨʷʜʘ ʰʪʘʪʦʚ ʉʐɸ, ʉʝʢʨʝʪʥʘʷ 

ʩʣʫʞʙʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ APCO 25 ʫʞʝ ʟʘʷʚʠʣʠ ʩʝʙʷ ʪʘʢʠʝ ʚʝʜʫʱʠʝ ʬʠʨʤʳ, ʢʘʢ Motorola 

(ʦʩʥʦʚʥʦʡ ʨʘʟʨʘʙʦʪʯʠʢ ʩʪʘʥʜʘʨʪʘ), E.F.Johnson, Transcrypt, Stanlite Electronics ʠ ʜʨ. ʌʠʨʤʘ 

Motorola ʫʞʝ ʧʨʝʜʩʪʘʚʠʣʘ ʩʚʦʶ ʧʝʨʚʫʶ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʩʪʘʥʜʘʨʪʝ APCO 25, 

ʠʤʝʶʱʫʶ ʥʘʟʚʘʥʠʝ ASTRO. 

ɺ ʩʦʩʪʘʚʝ ʩʝʪʝʡ ʨʘʜʠʦʩʚʷʟʠ ASTRO ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʰʠʨʦʢʠʡ ʥʘʙʦʨ 

ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʟʘʧʨʦʩʘʤ ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʝʨʚʳʝ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʧʦʨʪʘʪʠʚʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʚʳʧʫʱʝʥʥʳʝ 

ʢʦʤʧʘʥʠʝʡ Motorola, ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ASTRO Saber. ʆʥʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ 

ʮʠʬʨʦʚʦʤ, ʪʘʢ ʠ ʚ ʘʥʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʚ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʭ ʠ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʝʪʷʭ 

ʨʘʜʠʦʩʚʷʟʠ ʚ ʣʶʙʦʤ ʠʟ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ, ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʩʠʩʪʝʤ ʩʫʭʦʧʫʪʥʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʚʷʟʠ (138-174, 406-512, 746-869 ʄɻʮ). ʐʘʛ ʩʝʪʢʠ ʯʘʩʪʦʪ ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʷ ï 12,5; 25 

ʠ 30 ʢɻʮ. ɺʳʧʫʩʢʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʩʪʘʥʮʠʡ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʯʠʩʣʦʤ ʨʘʙʦʯʠʭ ʢʘʥʘʣʦʚ, ʚʘʨʠʘʥʪʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʅʦʚʝʡʰʘʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʘʥʠʠ Motorola ï ʩʝʤʝʡʩʪʚʦ ʧʦʨʪʘʪʠʚʥʳʭ 

ʨʘʜʠʦʩʪʘʥʮʠʡ XTS 3000. ʕʪʠ ʨʘʜʠʦʩʪʘʥʮʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʦʪ ʞʝ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʯʪʦ 

ASTRO Saber, ʥʦ ʚʳʧʦʣʥʝʥʳ ʚ ʜʨʫʛʦʤ ʢʦʥʩʪʨʫʢʪʠʚʝ ʠ ʠʤʝʶʪ ʤʝʥʴʰʠʝ ʛʘʙʘʨʠʪʳ ʠ ʚʝʩ. 

ɹʣʘʛʦʜʘʨʷ ʫʥʠʬʠʢʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʩ ʩʝʨʠʝʡ ʩʪʘʥʮʠʡ MTS 2000, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʠʩʪʝʤʝ SmartNet, ʩʪʘʥʮʠʠ XTS 3000 ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝ ʞʝ ʘʢʩʝʩʩʫʘʨʳ: 

ʛʦʣʦʚʥʳʝ ʪʝʣʝʬʦʥʳ, ʛʘʨʥʠʪʫʨʫ ʩʢʨʳʪʥʦʛʦ ʥʦʰʝʥʠʷ, ʚʳʥʦʩʥʳʝ ʤʠʢʨʦʬʦʥ ʠ ʜʠʥʘʤʠʢ, 

ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʘʥʪʝʥʥʳ. 

ʄʦʙʠʣʴʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ASTRO Spectra ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʜʚʫʭ ʤʦʜʠʬʠʢʘʮʠʷʭ: ʜʣʷ 

ʘʚʪʦʤʘʰʠʥ ʠ ʤʦʪʦʮʠʢʣʦʚ. Motorola ʧʨʝʜʣʘʛʘʝʪ ʧʷʪʴ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʩʪʘʥʮʠʡ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʥʝʢʦʪʦʨʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʯʠʩʣʦʤ ʨʘʙʦʯʠʭ ʢʘʥʘʣʦʚ ʠ 

ʨʘʟʤʝʨʘʤʠ ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʪʘʙʣʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʚ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʮʠʷ ASTRO 

CONSOLETTE. ʂʨʦʤʝ ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʘ ʩʪʘʥʜʘʨʪʘ APCO 25, ʩʪʘʮʠʦʥʘʨʥʘʷ 

ʨʘʜʠʦʩʪʘʥʮʠʷ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʠʛʥʘʣʠʟʘʮʠʠ MDC-1200 ʠ 

PL/PDL. ʉʪʘʥʮʠʷ ASTRO CONSOLETTE ʠʤʝʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ: ʜʣʷ ʤʝʩʪʥʦʛʦ ʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʷ Motorola ʚʳʧʫʩʢʘʝʪ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʦʨʪʘʪʠʚʥʳʡ ʪʝʨʤʠʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ FORTE. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʨʤʘʥʥʳʡ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩ ʩʝʥʩʦʨʥʳʤ ʜʠʩʧʣʝʝʤ ʠ ʧʝʨʦʤ, ʦʩʥʘʱʝʥʥʳʡ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʜʠʦʩʚʷʟʠ. 

ʇʦʢʘ ʚ ʈʦʩʩʠʠ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ APCO 25 ʥʝ ʨʘʟʚʝʨʥʫʪʳ, ʦʜʥʘʢʦ ʩʧʝʮʠʘʣʠʩʪʳ 

ʧʨʦʷʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʤʫ ʩʪʘʥʜʘʨʪʫ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʘʥʘʣʦʛʦʚʳʤ 

ʩʠʩʪʝʤʘʤ ʨʘʜʠʦʩʚʷʟʠ, ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ ʩʚʷʟʠ ʚʦ ʚʩʝʭ ʩʪʘʥʜʘʨʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ. ɸʢʪʠʚʥʫʶ ʧʦʣʠʪʠʢʫ 



ʧʨʦʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚ ʈʦʩʩʠʠ ʧʨʦʚʦʜʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʬʠʨʤ 

Motorola ʠ ADI Limited (ɸʚʩʪʨʘʣʠʷ). 

       ʉʠʩʪʝʤʘ Tetrapol 

ʈʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʪʘʥʜʘʨʪʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ Tetrapol ʙʳʣʠ 

ʥʘʯʘʪʳ ʚ 1987 ʛ., ʢʦʛʜʘ ʬʠʨʤʘ Matra Communications ʟʘʢʣʶʯʠʣʘ ʢʦʥʪʨʘʢʪ ʩ ʬʨʘʥʮʫʟʩʢʦʡ 

ʞʘʥʜʘʨʤʝʨʠʝʡ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʝʪʠ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ Rubis. 

ʉʝʪʴ ʩʚʷʟʠ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1994 ʛ. ʇʦ ʜʘʥʥʳʤ ʬʠʨʤʳ Matra ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʝʪʴ ʬʨʘʥʮʫʟʩʢʦʡ ʞʘʥʜʘʨʤʝʨʠʠ ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

ʪʝʨʨʠʪʦʨʠʠ ʌʨʘʥʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʝʪ ʙʦʣʝʝ 15 ʪʳʩ. ʘʙʦʥʝʥʪʦʚ. ɺ ʪʦʤ ʞʝ 1994 ʛ. ʬʠʨʤʘ 

Matra ʩʦʟʜʘʣʘ ʩʚʦʡ ʬʦʨʫʤ Tetrapol, ʧʦʜ ʵʛʠʜʦʡ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʬʠʢʘʮʠʠ 

Tetrapol PAS (Publicly Available Specifications), ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʘʥʜʘʨʪ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ.  

ʉʪʘʥʜʘʨʪ Tetrapol ʦʧʠʩʳʚʘʝʪ ʮʠʬʨʦʚʫʶ ʪʨʘʥʢʠʥʛʦʚʫʶ ʩʠʩʪʝʤʫ ʨʘʜʠʦʩʚʷʟʠ ʩ 

ʚʳʜʝʣʝʥʥʳʤ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʯʘʩʪʦʪʥʳʤ ʤʝʪʦʜʦʤ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. 

ʉʪʘʥʜʘʨʪ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʘʢ ʦʜʥʦʟʦʥʦʚʳʝ, ʪʘʢ ʠ ʤʥʦʛʦʟʦʥʦʚʳʝ ʩʝʪʠ ʩʚʷʟʠ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʜʚʠʞʥʳʤʠ 

ʘʙʦʥʝʥʪʘʤʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʪʠ ʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʠʛʥʘʣʦʚ ʥʘ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʢʘʥʘʣʘʭ.  

ʉʠʩʪʝʤʳ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ Tetrapol ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 

70 ʜʦ 520 ʄɻʮ, ʢʦʪʦʨʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʜʚʫʭ ʧʦʜʜʠʘʧʘʟʦʥʦʚ: ʥʠʞʝ 150 ʄɻʮ (VHF) ʠ ʚʳʰʝ 150 ʄɻʮ (UHF). ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʩʠʩʪʝʤ ʵʪʠʭ ʧʦʜʜʠʘʧʘʟʦʥʦʚ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ, ʨʘʟʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʢʦʜʦʚʦʛʦ 

ʧʝʨʝʤʝʞʝʥʠʷ. ɺ ʧʦʜʜʠʘʧʘʟʦʥʝ UHF ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʜʫʧʣʝʢʩʥʳʡ ʨʘʟʥʦʩ ʢʘʥʘʣʦʚ ʧʨʠʝʤʘ ʠ 

ʧʝʨʝʜʘʯʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʄɻʮ.  

ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 12,5 ʠʣʠ 10 

ʢɻʮ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʨʘʟʥʦʩʫ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ ʚ 6,25 ʢɻʮ. ɺ 

ʩʠʩʪʝʤʘʭ ʩʪʘʥʜʘʨʪʘ Tetrapol ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʜʦ 5 ʄɻʮ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʪʠ 400 (ʧʨʠ ʨʘʟʥʦʩʝ 12,5 ʢɻʮ) ʠʣʠ 500 (ʧʨʠ ʨʘʟʥʦʩʝ 10 

ʢɻʮ) ʨʘʜʠʦʢʘʥʘʣʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʡ ʟʦʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʪ 1 ʜʦ 24 ʢʘʥʘʣʦʚ.  

ɺ ʩʪʘʥʜʘʨʪʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘ ʩʚʷʟʠ: ʪʨʘʥʢʠʥʛʦʚʳʡ, ʨʝʞʠʤ 

ʧʨʷʤʦʡ ʩʚʷʟʠ ʠ ʨʝʞʠʤ ʨʝʪʨʘʥʩʣʷʮʠʠ.  

ɺ ʩʝʪʝʚʦʤ ʨʝʞʠʤʝ (ʠʣʠ ʨʝʞʠʤʝ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʙʦʥʝʥʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (ɹʉ), ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪ ʢʘʥʘʣʳ ʩʚʷʟʠ 

ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦʤ, ʩʧʝʮʠʘʣʴʥʦ 

ʚʳʜʝʣʝʥʥʦʤ ʜʣʷ ʢʘʞʜʦʡ ɹʉ ʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ. ɺ ʨʝʞʠʤʝ ʧʨʷʤʦʡ ʩʚʷʟʠ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʧʦʜʚʠʞʥʳʤʠ ʘʙʦʥʝʥʪʘʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʧʨʷʤʫʶ ʙʝʟ ʫʯʘʩʪʠʷ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ɺ ʨʝʞʠʤʝ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʚʷʟʴ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʨʝʪʨʘʥʩʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ.  

ɺ ʩʠʩʪʝʤʘʭ ʩʪʘʥʜʘʨʪʘ Tetrapol ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 2 ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʤʝʥʘ: ʧʝʨʝʜʘʯʘ ʨʝʯʠ ʠ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ.  

ʉʣʫʞʙʳ ʨʝʯʝʚʦʡ ʩʚʷʟʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʚʳʟʦʚʦʚ: 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʚʳʟʦʚ, ʚʳʟʦʚ ʫʩʪʘʥʦʚʢʠ ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ, ʛʨʫʧʧʦʚʦʡ ʚʳʟʦʚ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʳʟʦʚ, ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʟʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʠʩʢʘ ʘʙʦʥʝʥʪʦʚ, 

ʘʚʘʨʠʡʥʳʡ ʚʳʟʦʚ.  

ʉʣʫʞʙʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʷʜ ʫʩʣʫʛ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʨʘʜʠʦʪʝʨʤʠʥʘʣʘʭ ʬʫʥʢʮʠʷʤʠ, ʪʘʢʠʭ ʢʘʢ 

ʤʝʞʘʙʦʥʝʥʪʩʢʠʡ ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʍ.400, ʜʦʩʪʫʧ ʢ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ, ʜʦʩʪʫʧ ʢ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʩʝʪʷʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʪʦʢʦʣʦʤ TCP/IP, ʧʝʨʝʜʘʯʘ ʬʘʢʩʠʤʠʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʧʝʨʝʩʳʣʢʘ ʬʘʡʣʦʚ, ʧʝʨʝʜʘʯʘ 

ʩʠʛʥʘʣʦʚ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʚʳʟʦʚʘ, ʧʝʨʝʜʘʯʘ ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ, ʧʝʨʝʜʘʯʘ ʩʪʘʪʫʩʥʳʭ 



ʚʳʟʦʚʦʚ, ʧʦʜʜʝʨʞʢʘ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʧʦʣʫʯʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʧʨʠʝʤʥʠʢʦʚ GPS ʜʘʥʥʳʭ ʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʦʙʲʝʢʪʘ, ʧʝʨʝʜʘʯʘ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ.  

ɺ ʩʪʘʥʜʘʨʪʝ Tetrapol ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʩʝʪʝʚʳʝ ʧʨʦʮʝʜʫʨʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʙʦʥʝʥʪʦʚ: ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʘʙʦʥʝʥʪʘ, ʨʦʫʤʠʥʛ, ʧʨʠʦʨʠʪʝʪʥʳʡ ʚʳʟʦʚ, ʫʧʨʘʚʣʝʥʠʝ 

ʧʝʨʝʜʘʪʯʠʢʦʤ ʘʙʦʥʝʥʪʘ, ʫʧʨʘʚʣʝʥʠʝ çʧʨʦʬʠʣʝʤè ʘʙʦʥʝʥʪʘ (ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʘʙʦʥʝʥʪʩʢʦʛʦ ʨʘʜʠʦʪʝʨʤʠʥʘʣʘ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʥʝʛʦ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ) ʠ 

ʜʨ.  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩʪʘʥʜʘʨʪ Tetrapol ʙʳʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʚ ʥʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʷʟʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʪʘʢʠʭ 

ʫʛʨʦʟ, ʢʘʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʚ ʩʠʩʪʝʤʫ, ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʚʝʜʫʱʠʭʩʷ 

ʧʝʨʝʛʦʚʦʨʦʚ, ʩʦʟʜʘʥʠʝ ʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʧʦʤʝʭ, ʘʥʘʣʠʟ ʪʨʘʬʠʢʘ ʢʦʥʢʨʝʪʥʳʭ ʘʙʦʥʝʥʪʦʚ ʠ ʪ. 

ʧ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʦʪʥʦʩʷʪʩʷ:  

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʢʦʥʬʠʛʫʨʘʮʠʷ ʩʝʪʠ (ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ 
ʩʝʪʠ ʩʚʷʟʠ (ʠʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ) ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʢʠ ʠ ʦʪʤʝʥʳ ʦʪʢʨʳʪʳʭ 

ʢʘʥʘʣʦʚ, ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ, ʧʝʨʝʥʘʟʥʘʯʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ʜʠʩʧʝʪʯʝʨʦʤ ʩʝʪʠ ʠ ʪ. ʧ.);  

¶ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʚ ʩʠʩʪʝʤʫ (ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩʝʪʠ ʩʚʷʟʠ 
ʧʦʩʨʝʜʩʪʚʦʤ ʩʤʘʨʪ-ʢʘʨʪ ʠ ʩʠʩʪʝʤʳ ʧʘʨʦʣʝʡ);  

¶ ʩʢʚʦʟʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ (ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʱʠʪʳ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʣʠʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ);  

¶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʘʙʦʥʝʥʪʦʚ (ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʣʠ ʧʨʦʚʦʜʠʤʦʝ ʧʦ ʟʘʧʨʦʩʫ 

ʜʠʩʧʝʪʯʝʨʘ ʩʝʪʠ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ ʘʙʦʥʝʥʪʦʚ);  

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʘʙʦʥʝʥʪʦʚ (ʟʘʤʝʥʘ ʫʥʠʢʘʣʴʥʳʭ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʘʙʦʥʝʥʪʦʚ ʥʘ ʧʩʝʚʜʦʥʠʤʳ, ʩʤʝʥʷʝʤʳʝ ʧʨʠ ʢʘʞʜʦʤ 

ʥʦʚʦʤ ʩʝʘʥʩʝ ʩʚʷʟʠ);  

¶ ʠʤʠʪʘʮʠʷ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʠʦʘʙʦʥʝʥʪʦʚ (ʨʝʞʠʤ ʧʦʜʜʝʨʞʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʨʘʬʠʢʘ ʧʨʠ 
ʧʝʨʝʨʳʚʝ ʚ ʚʝʜʝʥʠʠ ʧʝʨʝʛʦʚʦʨʦʚ ʧʫʪʝʤ ʧʦʩʳʣʢʠ ɹʉ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʩʠʛʥʘʣʦʚ, 

ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ);  

¶ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʨʘʜʠʦʪʝʨʤʠʥʘʣʘ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʣʶʯʝʥʠʷ 

ʘʙʦʥʝʥʪʩʢʦʛʦ ʨʘʜʠʦʪʝʨʤʠʥʘʣʘ ʜʠʩʧʝʪʯʝʨʦʤ ʩʝʪʠ);  

¶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʣʶʯʝʡ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ (ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʠʩʧʝʪʯʝʨʦʤ ʩʝʪʠ 

ʩʝʢʨʝʪʥʳʭ ʢʣʶʯʝʡ ʘʙʦʥʝʥʪʘʤ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ).  

ʉʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ Tetrapol ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʌʨʘʥʮʠʠ. ɺʠʜʠʤʦ, ʥʝ ʙʝʟ 

ʧʦʜʜʝʨʞʢʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʢʨʦʤʝ ʩʝʪʠ ʩʚʷʟʠ Rubis 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʞʘʥʜʘʨʤʝʨʠʠ, ʩʠʩʪʝʤʳ Tetrapol ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʬʨʘʥʮʫʟʩʢʦʡ ʧʦʣʠʮʠʝʡ 

(ʩʠʩʪʝʤʘ Acropolʝ) ʠ ʩʣʫʞʙʦʡ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ (ʩʠʩʪʝʤʘ Iris).  

ʉʪʘʥʜʘʨʪ Tetrapol ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʨʘʟʚʝʨʥʫʪʳ ʩʝʪʠ ʩʚʷʟʠ ʧʦʣʠʮʠʠ ʄʘʜʨʠʜʘ ʠ ʂʘʪʘʣʦʥʠʠ, 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʏʝʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʩʣʫʞʙʳ ʘʵʨʦʧʦʨʪʘ ʚʦ ʌʨʘʥʢʬʫʨʪʝ. 

ʉʧʝʮʠʘʣʴʥʘʷ ʩʝʪʴ ʩʚʷʟʠ Matracom 9600 ʨʘʟʚʝʨʪʳʚʘʝʪʩʷ ʚ ʠʥʪʝʨʝʩʘʭ ɹʝʨʣʠʥʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʈʘʜʠʦʩʪʘʥʮʠʠ ʩʝʪʠ ʩʚʷʟʠ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʙʦʣʝʝ ʯʝʤ 

2000 ʘʚʪʦʙʫʩʘʭ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʨʦʤʝ ʨʘʜʠʦʩʚʷʟʠ, ʚ ʩʝʪʠ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʬʫʥʢʮʠʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  

ɺ 1997 ʛ. ʬʠʨʤʘ Matra Communications ʚʳʠʛʨʘʣʘ ʪʝʥʜʝʨ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ 

ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʜʣʷ ʢʦʨʦʣʝʚʩʢʦʡ ʪʘʠʣʘʥʜʩʢʦʡ ʧʦʣʠʮʠʠ. ʂʦʥʪʨʘʢʪ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʟʘʢʘʟʘ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʦʣʠʮʝʡʩʢʦʡ ʨʘʜʠʦʩʝʪʠ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʠʪ 70 ʧʦʣʠʮʝʡʩʢʠʭ 

ʫʯʘʩʪʢʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ, 

ʚʢʣʶʯʘʷ ʜʦʩʪʫʧ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʩʢʚʦʟʥʦʝ 

ʰʠʬʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʝ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʚʝʨʪʳʚʘʥʠʠ 



ʥʝʩʢʦʣʴʢʠʭ ʩʠʩʪʝʤ ʚ ʜʚʫʭ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʘ ʪʘʢʞʝ ʚ ʠʥʪʝʨʝʩʘʭ 

ʧʦʣʠʮʠʠ ʄʝʭʠʢʦ.  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ Tetrapol ʧʦʢʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʌɸʇʉʀ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʦʧʳʪʥʦʛʦ ʨʘʡʦʥʘ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʨʘʜʠʦʩʚʷʟʠ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ.  

       ʉʠʩʪʝʤʘ IDEN  

ʊʝʭʥʦʣʦʛʠʷ IDEN (Integrated Digital Enhanced Network) ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʘʥʠʝʡ 

Motorola ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ. ʇʝʨʚʘʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘ ʙʘʟʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʘ 

ʨʘʟʚʝʨʥʫʪʘ ʚ ʉʐɸ ʢʦʤʧʘʥʠʝʡ NEXTEL ʚ 1994 ʛ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʪʫʩʘ ʩʪʘʥʜʘʨʪʘ IDEN ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʢʦʨʧʦʨʘʪʠʚʥʳʡ 

ʩʪʘʥʜʘʨʪ ʩ ʦʪʢʨʳʪʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʧʘʥʠʷ Motorola, ʩʦʭʨʘʥʷʷ ʟʘ 

ʩʦʙʦʡ ʚʩʝ ʧʨʘʚʘ ʧʦ ʤʦʜʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʤʝʩʪʝ ʩ ʪʝʤ 

ʣʠʮʝʥʟʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ.  

ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʩʝ ʚʠʜʳ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ: ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʚʷʟʠ, ʤʦʙʠʣʴʥʦʡ 

ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ, ʧʝʨʝʜʘʯʠ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ. ʊʝʭʥʦʣʦʛʠʷ IDEN 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʫʩʣʫʛʠ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʪʘʢ ʠ ʯʘʩʪʥʳʤ ʣʠʮʘʤ.  

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʝʪʝʡ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ IDEN ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʨʫʧʧʦʚʦʛʦ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʳʟʦʚʘ, ʘ ʪʘʢʞʝ ʨʝʞʠʤʘ ʩʠʛʥʘʣʠʟʘʮʠʠ 

ʚʳʟʦʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʩʣʫʯʘʝ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʘʙʦʥʝʥʪʘ ʚʳʟʦʚ ʟʘʧʦʤʠʥʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ, ʘ 

ʟʘʪʝʤ ʧʝʨʝʜʘʝʪʩʷ ʘʙʦʥʝʥʪʫ, ʢʦʛʜʘ ʪʦʪ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ. ʏʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʛʨʫʧʧ ʚ 

IDEN ʩʦʩʪʘʚʣʷʝʪ 65535. ɺʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʧʨʠ ʛʨʫʧʧʦʚʦʤ ʚʳʟʦʚʝ ʚ 

ʧʦʣʫʜʫʧʣʝʢʩʥʦʤ ʨʝʞʠʤʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,5 ʩ.  

ʉʠʩʪʝʤʳ IDEN ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʧʦ 

ʣʶʙʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʤʦʙʠʣʴʥʳʡ ʘʙʦʥʝʥʪ ï ʤʦʙʠʣʴʥʳʡ ʘʙʦʥʝʥʪ, ʤʦʙʠʣʴʥʳʡ ʘʙʦʥʝʥʪ ï 

ʘʙʦʥʝʥʪ ʊʌʆʇ. ʊʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ ʧʦʣʥʦʩʪʴʶ ʜʫʧʣʝʢʩʥʘʷ.  

ɸʙʦʥʝʥʪʳ ʩʠʩʪʝʤ IDEN ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʥʘ ʩʚʦʠ 

ʪʝʨʤʠʥʘʣʳ ʪʝʢʩʪʦʚʳʝ ʩʦʦʙʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ (ʚ ʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 9,6 ʂʙʠʪ/ʩ, ʘ ʚ ʧʘʢʝʪʥʦʤ ï ʜʦ 32 ʂʙʠʪ/ʩ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʬʘʢʩʠʤʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʩʝʪʷʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ Internet. ʇʘʢʝʪʥʳʡ ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʪʦʢʦʣ TCP/IP.  

ʉʠʩʪʝʤʘ IDEN ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ ʄɼɺʈ. ɺ ʢʘʞʜʦʤ ʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ 

ʰʠʨʠʥʦʡ 25 ʢɻʮ ʧʝʨʝʜʘʝʪʩʷ 6 ʨʝʯʝʚʳʭ ʢʘʥʘʣʦʚ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʨʘʟʙʠʝʥʠʷ ʢʘʜʨʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 90 ʤʩ ʥʘ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʦ 15 ʤʩ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʩʚʦʝʛʦ ʢʘʥʘʣʘ.  

ɺ ʩʪʘʥʜʘʨʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʜʣʷ ɸʤʝʨʠʢʠ ʠ ɸʟʠʠ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ 

805-821/855-866 ʄɻʮ. IDEN ʠʤʝʝʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʪʘʥʜʘʨʪʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʩʪʠʪʴ ʚ 1 

ʄɻʮ ʜʦ 240 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʟʤʝʨʳ ʟʦʥ ʧʦʢʨʳʪʠʷ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ (ʷʯʝʝʢ) ʚ ʩʠʩʪʝʤʘʭ IDEN ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʠʩʪʝʤʘʭ ʜʨʫʛʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʤʘʣʦʡ ʤʦʱʥʦʩʪʴʶ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ (0,6 ɺʪ ï ʜʣʷ ʧʦʨʪʘʪʠʚʥʳʭ 

ʩʪʘʥʮʠʡ ʠ 3 ɺʪ ï ʜʣʷ ʤʦʙʠʣʴʥʳʭ).  

ʇʝʨʚʘʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʨʘʟʚʝʨʥʫʪʘʷ ʚ 1994 ʛ. ʢʦʤʧʘʥʠʝʡ NEXTEL, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 5500 ʩʘʡʪʦʚ ʠ 2,7 ʤʣʥ. 

ʘʙʦʥʝʥʪʦʚ. ɺ ʉʐɸ ʠʤʝʝʪʩʷ ʜʨʫʛʘʷ ʩʝʪʴ, ʦʧʝʨʘʪʦʨʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ Southern 

Co. ʉʝʪʠ IDEN ʨʘʟʚʝʨʥʫʪʳ ʪʘʢʞʝ ʚ ʂʘʥʘʜʝ, ɹʨʘʟʠʣʠʠ, ʄʝʢʩʠʢʝ, ʂʦʣʫʤʙʠʠ, ɸʨʛʝʥʪʠʥʝ, 

ʗʧʦʥʠʠ, ʉʠʥʛʘʧʫʨʝ, ʂʠʪʘʝ, ʀʟʨʘʠʣʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʆʙʱʝʝ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ IDEN ʚ 

ʤʠʨʝ ʥʘ ʩʝʛʦʜʥʷ ʧʨʝʚʳʰʘʝʪ 3 ʤʣʥ. ʯʝʣʦʚʝʢ.  



ɺ ʈʦʩʩʠʠ ʩʠʩʪʝʤʳ IDEN ʥʝ ʨʘʟʚʝʨʥʫʪʳ ʠ ʥʝʪ ʩʚʝʜʝʥʠʡ ʦ ʨʘʟʨʘʙʦʪʢʘʭ ʧʨʦʝʢʪʦʚ ʩʝʪʝʡ 

ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ.  

       ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʘʥʜʘʨʪʦʚ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ 
 

ʆʙʦʙʱʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ ʩʪʘʥʜʘʨʪʦʚ EDACS, TETRA, APCO 25, Tetrapol, 

iDEN ʠ ʠʭ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.4. 

 

 ʊʘʙʣʠʮʘ 2.4. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʩʪʘʥʜʘʨʪʦʚ EDACS, TETRA, APCO 25, Tetrapol, iDEN 

 ̄
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʜʘʨʪʘ  

(ʩʠʩʪʝʤʳ) ʩʚʷʟʠ 
EDACS TETRA APCO25 Tetrapol IDEN 

1 ʈʘʟʨʘʙʦʪʯʠʢ ʩʪʘʥʜʘʨʪʘ Ericsson ETSI APCO 
Matra 

Comm. 

Motorol

a 

2 ʉʪʘʪʫʩ ʩʪʘʥʜʘʨʪʘ ʢʦʨʧʦʨʘʪ. ʦʪʢʨʳʪʳʡ ʦʪʢʨʳʪʳʡ 
ʢʦʨʧʦʨʘ

ʪ. 

ʢʦʨʧʦʨ

ʘʪ. 

3 
ʆʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ  

ʨʘʜʠʦʩʨʝʜʩʪʚ 
Ericsson 

Nokia, 

Motorola, 

OTE, 

Rohde & 

Schwarz 

Motorola, 

Tait 

Electr., 

E.F.John-

son Inc., 

Transcrypt 

Matra, 

Nortel, 

CS 

Telecom 

Motorol

a 

4 
ɺʦʟʤʦʞʥʳʡ  ʜʠʘʧʘʟʦʥ  

ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ, ʄɻʮ 

138-174; 

403-423; 

450-470; 

806-870 

138-174; 

403-423; 

450-470; 

806-870 

138-174; 

406-512; 

746-869 

70-520 

805-

821/ 

855-866 

5 
ʈʘʟʥʦʩ ʤʝʞʜʫ ʯʘʩʪʦʪʥʳʤʠ 

ʢʘʥʘʣʘʤʠ, ʢɻʮ 

25; 

12,5 
8 12,5; 6,25 12,5; 10 25 

6 
ʕʬʬʝʢʪʠʚʥʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ 

ʥʘ ʦʜʠʥ ʨʝʯʝʚʦʡ ʢʘʥʘʣ, ʢɻʮ 
25 6,25 12,5; 6,25 12,5; 10 4,167 

7 
ɺʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʘ 

ʩʚʷʟʠ, ʩ 
0,25 0,2 ʩ 0,5 

ʥʝ ʙʦʣʝʝ 

0,5 

ʥʝ 

ʙʦʣʝʝ 

0,5 

8 
ʄʝʪʦʜ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ 

ʩʚʷʟʠ 
ʄɼʏʈ 

ʄɼɺʈ 

(ʩ  ʄɼʏʈ  

ʚ 

ʤʥʦʛʦʟʦʥ. 

ʩʠʩʪʝʤʘʭ) 

ʄɼʏʈ ʄɼʏʈ ʄɼɺʈ 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʩʠʩʪʝʤʘʤʠ ʩʪʘʥʜʘʨʪʦʚ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.5. 

  

ʊʘʙʣʠʮʘ 2.5. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʜʘʨʪʦʚ 

 

 ̄
ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʩʚʷʟʠ 
EDACS TETRA APCO 25 Tetrapol IDEN 

1 

ʇʦʜʜʝʨʞʢʘ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ 

ʚʳʟʦʚʘ (ʠʥʜʠʚʠʜ., ʛʨʫʧʧʦʚʦʡ, 

ʰʠʨʦʢʦʚʝʱ.) 

+ + + + + 

2 ɺʳʭʦʜ ʥʘ ʊʌʆʇ + + + + + 

3 
ʇʦʣʥʦʜʫʧʣʝʢʩʥʳʝ ʘʙʦʥʝʥʪʩʢʠʝ 

ʪʝʨʤʠʥʘʣʳ 
+ + - - + 



4 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʠ ʜʦʩʪʫʧ ʢ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʙʘʟʘʤ 

ʜʘʥʥʳʭ 

+ + + + + 

5 ʈʝʞʠʤ ʧʨʷʤʦʡ ʩʚʷʟʠ + + + + ʥ/ʩ 

6 
ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʠʩʪʨʘʮʠʷ 

ʤʦʙʠʣʴʥʳʭ ʘʙʦʥʝʥʪʦʚ 
+ + + + + 

7 ʇʝʨʩʦʥʘʣʴʥʳʡ ʚʳʟʦʚ - + + + + 

8 
ɼʦʩʪʫʧ ʢ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʩʝʪʷʤ 

IP 
+ + + + + 

9 ʇʝʨʝʜʘʯʘ ʩʪʘʪʫʩʥʳʭ ʩʦʦʙʱʝʥʠʡ + + + + + 

10 ʇʝʨʝʜʘʯʘ ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ - + + + + 

11 

ʇʦʜʜʝʨʞʢʘ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʦʪ 

ʩʠʩʪʝʤʳ GPS 

+ + ʥ/ʩ + ʥ/ʩ 

12 ʌʘʢʩʠʤʠʣʴʥʘʷ ʩʚʷʟʴ - + + + + 

13 
ɺʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ 
- + ʥ/ʩ + - 

14 

ʄʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʠʩʢʘ 

ʘʙʦʥʝʥʪʦʚ 

- + + + + 

15 
ʅʘʣʠʯʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʞʠʤʘ 

ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʠʛʥʘʣʦʚ 
ʥ/ʩ + + + ʥ/ʩ 

ʇʨʠʤʝʯʘʥʠʝ: (ʥ/ʩ - ʥʝʪ ʩʚʝʜʝʥʠʡ) 

 

ʊʘʙʣʠʮʘ 2.6. ʋʩʣʫʛʠ ʩʚʷʟʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ  

ʩʣʫʞʙ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

 ̄ ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ ʩʚʷʟʠ EDACS TETRA APCO 25 Tetrapol 

1 ʇʨʠʦʨʠʪʝʪ ʜʦʩʪʫʧʘ + + + + 

2 ʉʠʩʪʝʤʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʳʟʦʚʦʚ + + + + 

3 ɼʠʥʘʤʠʯʝʩʢʘʷ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ + + + + 

4 ʀʟʙʠʨʘʪʝʣʴʥʦʝ ʧʨʦʩʣʫʰʠʚʘʥʠʝ + + + + 

5 ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʧʨʦʩʣʫʰʠʚʘʥʠʝ - + ʥ/ʩ + 

6 
ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʳʟʳʚʘʶʱʝʡ 

ʩʪʦʨʦʥʳ 
+ + + + 

7 
ɺʳʟʦʚ, ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ 

ʜʠʩʧʝʪʯʝʨʦʤ 
+ + + + 

8 
ʇʝʨʝʜʘʯʘ ʢʣʶʯʝʡ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ 

(OTAR) 
- + + + 

9 
ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʪʢʣʶʯʝʥʠʝ 

ʘʙʦʥʝʥʪʘ 
ʥ/ʩ + + + 

10 ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʘʙʦʥʝʥʪʦʚ ʥ/ʩ + + + 

       ʈʝʩʫʨʩʳ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ  

ʅʘʣʠʯʠʝ ʨʝʩʫʨʩʦʚ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳ ʩʪʘʥʜʘʨʪʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ ʩʚʷʟʠ ʚ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ.  

ʉʠʩʪʝʤʳ EDACS ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʘʭ 138-174, 403-423, 450-470 ʠ 806-870 

ʄɻʮ, ʧʨʠʯʝʤ ʝʩʪʴ ʩʚʝʜʝʥʠʷ ʦ ʜʝʡʩʪʚʫʶʱʠʭ ʩʝʪʷʭ ʨʘʜʠʦʩʚʷʟʠ ʚʦ ʚʩʝʭ ʜʠʘʧʘʟʦʥʘʭ.  



ʉʠʩʪʝʤʳ TETRA ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʜʠʘʧʘʟʦʥʦʚ: 380-385/390-

395, 410-430/450-470 ʄɻʮ ʠ 806-870 ʄɻʮ.  

ʉʠʩʪʝʤʳ APCO25 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʣʶʙʦʤ ʠʟ ʜʠʘʧʘʟʦʥʦʚ, ʦʪʚʝʜʝʥʥʳʭ ʜʣʷ ʧʦʜʚʠʞʥʦʡ 

ʨʘʜʠʦʩʚʷʟʠ.  

ʉʪʘʥʜʘʨʪ Tetrapol ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʝʨʭʥʶʶ ʯʘʩʪʦʪʫ ʩʚʦʠʭ ʩʠʩʪʝʤ ʥʘ ʫʨʦʚʥʝ 520 ʄɻʮ.  

ʉʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ iDEN ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʪʦʣʴʢʦ ʚ ʜʠʘʧʘʟʦʥʝ 800 ʄɻʮ, ʯʪʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʫʛʘ ʩʠʩʪʝʤ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʥʘʠʙʦʣʝʝ ʨʝʘʣʴʥʦ ʚ ʜʠʘʧʘʟʦʥʝ 400 ʄɻʮ.  

ʇʨʠ ʚʳʙʦʨʝ ʩʪʘʥʜʘʨʪʘ ʨʘʜʠʦʩʚʷʟʠ ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʪʦʤ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʪʘʥʜʘʨʪ ʦʪʢʨʳʪʳʤ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤ (ʟʘʢʨʳʪʳʤ).  

ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʪʘʥʜʘʨʪʳ (EDACS ʠ Tetrapol) ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʠʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʫ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  

ʆʪʢʨʳʪʳʝ ʩʪʘʥʜʘʨʪʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ TETRA ʠ APCO25, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ, ʧʨʠʚʣʝʯʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʙʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʙʦʥʝʥʪʩʢʠʭ ʨʘʜʠʦʩʪʘʥʮʠʡ, ʪʝʩʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʚʳʧʫʩʢʘ 

ʩʦʚʤʝʩʪʠʤʳʭ ʨʘʜʠʦʩʨʝʜʩʪʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠʭ ʩʪʦʠʤʦʩʪʠ. ɼʦʩʪʫʧ ʢ 

ʩʧʝʮʠʬʠʢʘʮʠʷʤ ʩʪʘʥʜʘʨʪʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʣʶʙʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʬʠʨʤʘʤ, ʚʩʪʫʧʠʚʰʠʤ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʘʩʩʦʮʠʘʮʠʶ. ʇʦʣʴʟʦʚʘʪʝʣʠ, ʚʳʙʠʨʘʶʱʠʝ ʦʪʢʨʳʪʳʡ ʩʪʘʥʜʘʨʪ 

ʨʘʜʠʦʩʚʷʟʠ, ʥʝ ʧʦʧʘʜʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʤʦʛʫʪ ʤʝʥʷʪʴ 

ʧʦʩʪʘʚʱʠʢʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʪʢʨʳʪʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦʣʴʟʫʶʪʩʷ ʧʦʜʜʝʨʞʢʦʡ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ, 

ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʘʥʳ ʚʝʜʫʱʠʤʠ ʤʠʨʦʚʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʵʣʝʤʝʥʪʥʦʡ ʠ ʫʟʣʦʚʦʡ ʙʘʟʳ.  

ʇʦʜ ʜʘʣʴʥʦʩʪʴʶ ʩʚʷʟʠ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ 

ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ, ʥʘ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʩʚʷʟʴ ʩ ʪʨʝʙʫʝʤʳʤ ʢʘʯʝʩʪʚʦʤ. 

ʇʨʠ ʵʪʦʤ ʫʩʪʦʡʯʠʚʦʡ ʩʚʷʟʴ ʩʯʠʪʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʪʥʦʰʝʥʠʝ ʧʨʦʚʝʜʝʥʥʳʭ ʩʝʘʥʩʦʚ ʩʚʷʟʠ 

ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʧʦʧʳʪʦʢ ʚʳʭʦʜʘ ʥʘ ʩʚʷʟʴ ʧʨʝʚʳʰʘʝʪ ʟʘʜʘʥʥʦʝ. ʇʦʜ ʪʨʝʙʫʝʤʳʤ ʢʘʯʝʩʪʚʦʤ 

ʧʦʥʠʤʘʶʪ ʢʘʯʝʩʪʚʦ ʧʨʠʝʤʘ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʟʘʜʘʥʥʘʷ 

ʨʘʟʙʦʨʯʠʚʦʩʪʴ. 

ɼʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʟʘʚʠʩʠʪ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ:  

¶ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʫʩʣʦʚʠʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʩʚʷʟʠ (ʚʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ 
ʘʥʪʝʥʥ, ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʧʦʤʝʭʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ ʪ.ʜ.);  

¶ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʚ ʘʧʧʘʨʘʪʫʨʝ 
ʩʚʷʟʠ (ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʦʛʦ ʪʨʘʢʪʘ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ ʠ ʪ.ʜ.);  

¶ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʩʪʘʥʜʘʨʪʝ ʧʨʠʥʮʠʧʘʤʠ 
ʧʦʩʪʨʦʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ (ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʩʢʦʨʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʢʘʥʘʣʝ, ʩʧʦʩʦʙ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ, ʘʣʛʦʨʠʪʤ ʨʝʯʝʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ).  

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʢʦʨʨʝʢʪʥʦ ʩʨʘʚʥʠʚʘʪʴ ʩʪʘʥʜʘʨʪʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʨʘʜʠʦʩʚʷʟʠ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʝ ʬʘʢʪʦʨʦʚ, ʪ.ʢ. ʜʨʫʛʠʝ ʛʨʫʧʧʳ ʟʘʚʠʩʷʪ ʠʣʠ 

ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʜʠʦʩʨʝʜʩʪʚ. 

ʉʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʩʠʩʪʝʤʳ ʩ FDMA (ʄɼʏʈ) ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʙʦʣʴʰʫʶ ʜʘʣʴʥʦʩʪʴ ʩʚʷʟʠ (ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʧʘʨʘʤʝʪʨʘʭ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ ʩ 

TDMA (ʄɼɺʈ). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʥʴʰʝʡ ʵʥʝʨʛʠʝʡ ʩʠʛʥʘʣʘ ʥʘ ʦʜʠʥ ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʥʝʨʛʠʷ ʩʠʛʥʘʣʘ 
CE  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ  

C C CE P T= Ö,  



ʛʜʝ 
CP  ï ʤʦʱʥʦʩʪʴ, ʘ 

CT  ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ. ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʠʛʥʘʣʘ (ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʠʪʘ ʜʣʷ ʮʠʬʨʦʚʦʡ 

ʩʠʩʪʝʤʳ) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʵʥʝʨʛʠʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʠʩʪʝʤ TETRA, ʩ 

ʯʝʪʳʨʴʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ʥʘ ʦʜʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʯʘʩʪʦʪʝ ʵʢʚʠʚʘʣʝʥʪʥʘʷ 

ʤʦʱʥʦʩʪʴ ʥʘ ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʠʩʪʝʤʘʭ ʩ FDMA, ʯʪʦ ʨʘʚʥʦʩʠʣʴʥʦ 

ʩʥʠʞʝʥʠʶ ʜʘʣʴʥʦʩʪʠ ʩʚʷʟʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʥʘ 40 %. 

ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʩʥʠʞʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʘʭ ʩ TDMA ʧʦ 

ʩʨʘʚʥʝʥʠʶ FDMA-ʩʠʩʪʝʤʘʤʠ, ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʥʘʣʘ ʩʚʷʟʠ ʧʨʠ ʤʥʦʛʦʣʫʯʝʚʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʠʛʥʘʣʘ, ʚʦʟʥʠʢʘʶʱʝʤ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠʣʠ 

ʭʦʣʤʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ ʠʟ-ʟʘ ʦʪʨʘʞʝʥʠʷ ʩʠʛʥʘʣʘ ʦʪ ʟʜʘʥʠʡ ʠ ʜʨʫʛʠʭ ʧʨʝʛʨʘʜ ʠ ʧʨʠʚʦʜʷʱʝʤ 

ʢ ʧʦʷʚʣʝʥʠʶ ʨʘʜʠʦʵʭʘ. ʆʪʨʘʞʝʥʥʳʡ ʩʠʛʥʘʣ ʦʢʘʟʳʚʘʝʪ ʪʝʤ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ, ʯʝʤ ʙʦʣʴʰʝ 

ʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʠʛʥʘʣʘ. ʇʦʵʪʦʤʫ ʫʤʝʥʴʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʠʪʘ ʚ ʩʠʩʪʝʤʘʭ ʩ TDMA ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʠʝʤʘ ʚ ʫʩʣʦʚʠʷʭ 

ʤʥʦʛʦʣʫʯʝʚʦʩʪʠ. (ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʜʝʨʞʢʠ ʩʠʛʥʘʣʘ, 

ʦʜʥʘʢʦ ʵʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʠʝʤʥʠʢʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ.) 

ɺʦ ʤʥʦʛʠʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʚʫʢʨʘʪʥʦʤ ʩʥʠʞʝʥʠʠ 

ʜʘʣʴʥʦʩʪʠ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʘʭ ʩ TDMA ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ ʩ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

ʢʘʥʘʣʦʚ ʩʚʷʟʠ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʩʪʦʠʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʜʦʨʦʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʪʦʠʤʦʩʪʠ ʟʘʢʣʶʯʝʥʥʳʭ 

ʢʦʥʪʨʘʢʪʦʚ ʷʚʣʷʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʦʡ, ʦʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʠ 

ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʩʠʩʪʝʤʳ ʣʶʙʦʛʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, 

ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʘʙʦʥʝʥʪʦʚ, ʨʝʯʴ ʠʜʝʪ ʥʝ ʦ ʪʳʩʷʯʘʭ, ʘ ʦ ʤʠʣʣʠʦʥʘʭ 

ʜʦʣʣʘʨʦʚ. ʉʫʜʷ ʧʦ ʨʝʢʣʘʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ, ʩʪʦʠʤʦʩʪʴ ʘʙʦʥʝʥʪʩʢʠʭ 

ʨʘʜʠʦʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʮʠʬʨʦʚʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 800 

ʜʦ 4 ʪʳʩ. ʜʦʣʣʘʨʦʚ, ʧʨʠʯʝʤ ʩʫʱʝʩʪʚʝʥʥʘʷ ʜʦʣʶ ʩʪʦʠʤʦʩʪʠ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘʣʠʯʠʝʤ 

ʤʦʜʫʣʝʡ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʨʘʚʥʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʝʣʴʟʷ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʦʪʨʳʚʝ ʦʪ ʢʘʪʝʛʦʨʠʠ ʩʠʩʪʝʤʳ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʝʪʝʡ 

ʩʚʷʟʠ ʩ ʥʝʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʦʡ, ʰʠʨʦʢʠʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʦʭʚʘʪʦʤ ʠ ʯʠʩʣʦʤ ʢʘʥʘʣʦʚ ʚ 

ʧʨʝʜʝʣʘʭ 10 ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ (ʚ ʪ.ʯ. ʠ ʧʦ ʩʪʦʠʤʦʩʪʠ) ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʄɼʏʈ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ APCO 25 (ʌʘʟʘ I) ʠ Tetrapol. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤ ʄɼʏʈ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʄɼɺʈ 

ʩʠʩʪʝʤʘʤʠ. ʇʦ ʦʮʝʥʢʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʪʯʝʪʝ ʩʪʘʥʜʘʨʪʘ Tetrapol PAS, 

ʩʪʦʠʤʦʩʪʴ ʙʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʥʦʛʦʟʦʥʦʚʦʡ ʩʝʪʠ ʨʘʜʠʦʩʚʷʟʠ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʥʘ 

ʦʩʥʦʚʝ ʄɼɺʈ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʩʪʝʤʝ ʩ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (ʧʨʠ 

ʦʜʠʥʘʢʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʦʙʦʨʫʜʦʚʘʥʠʷ) ʙʫʜʝʪ ʥʘ 30-50 % ʚʳʰʝ. 

ʆʜʥʘʢʦ, ʜʣʷ ʩʝʪʝʡ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʪʨʘʬʠʢʦʤ ʠ ʯʠʩʣʦʤ ʢʘʥʘʣʦʚ ʚ ʦʜʥʦʡ ʟʦʥʝ 

ʙʦʣʝʝ 15 ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ TETRA. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʘʥʜʘʨʪ APCO25 (ʌʘʟʘ II) ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʴ ʩʠʩʪʝʤʳ ʢʘʢ ʩ ʯʘʩʪʦʪʥʳʤ, ʪʘʢ ʠ ʩ ʚʨʝʤʝʥʥʳʤ 

ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ. 

ʅʝʪ ʥʠʢʘʢʠʭ ʩʦʤʥʝʥʠʡ ʚ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʦʚʳʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʝʨʝʛʦʚʦʨʦʚ, ʠ ʥʘʣʠʯʠʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʙʦʥʝʥʪʦʚ, ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʯʘʩʪʦʪ (ʚ ʦʪʚʝʜʝʥʥʦʡ ʧʦʣʦʩʝ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʙʦʣʴʰʝ 

ʪʝʣʝʬʦʥʥʳʭ ʢʘʥʘʣʦʚ ʟʘ ʩʯʝʪ ʢʦʤʧʨʝʩʩʠʠ ʨʝʯʝʚʦʛʦ ʧʦʪʦʢʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʭʝʤ 

ʤʦʜʫʣʷʮʠʠ), ʠ ʚʳʨʘʚʥʠʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʧʝʨʝʜʘʯʠ ʧʦ ʚʩʝʡ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʙʦʥʝʥʪʩʢʦʡ ʨʘʜʠʦʩʪʘʥʮʠʝʡ ʚʧʣʦʪʴ ʜʦ ʝʝ 

ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ, ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʘʙʦʥʝʥʪʘ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʨʷʜʘ 



ʜʨʫʛʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʅʝʤʘʣʦʚʘʞʥʦ, ʯʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ ʘʙʦʥʝʥʪʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʨʝʯʠ, ʜʘʥʥʳʭ, ʬʘʢʩʠʤʠʣʴʥʳʭ 

ʩʦʦʙʱʝʥʠʡ, ʩʠʛʥʘʣʦʚ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʨʘʜʠʦʚʳʟʦʚʘ ʠ ʜʨ. (ʬʘʢʪʠʯʝʩʢʠ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʮʠʬʨʦʚʳʝ ʩʝʪʠ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʩʣʫʞʙ). 

ʆʩʦʟʥʘʚ ʙʦʛʘʪʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʮʠʬʨʦʚʦʛʦ ʪʨʘʥʢʠʥʛʘ, ʩʦʛʣʘʩʠʤʩʷ ʩ ʪʝʤ, ʯʪʦ ʦʥ 

ʥʫʞʝʥ ʚ ʈʦʩʩʠʠ. ʇʨʦʡʜʝʪ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʠ ʦʩʥʦʚʥʳʝ ʧʦʩʪʘʚʱʠʢʠ ʧʨʝʢʨʘʪʷʪ ʚʳʧʫʩʢ 

ʘʥʘʣʦʛʦʚʦʛʦ ʪʨʘʥʢʠʥʛʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀ ʪʦʛʜʘ ʧʨʦʙʣʝʤʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʫʩʣʫʛ 

ʝʱʝ ʙʦʣʝʝ ʦʙʦʩʪʨʠʪʩʷ: ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʤʘʩʩʦʚʳʤ, ʵʪʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʩʥʠʞʝʥʠʶ ʮʝʥ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ. 

ʂʨʘʪʢʠʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʨʘʜʠʦʩʚʷʟʠ ʧʦ ʦʩʥʦʚʥʳʤ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʚʳʚʦʜʳ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʟʚʠʪʠʷ ʢʘʢ ʚ ʤʠʨʝ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʠ. 

ʉʪʘʥʜʘʨʪ EDACS ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʦʥ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʤʝʥʝʝ ʰʠʨʦʢʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʂʦʤʧʘʥʠʷ Ericsson ʥʝ ʧʣʘʥʠʨʫʝʪ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʪʘʥʜʘʨʪʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʚʝʨʥʫʣʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʉʪʘʥʜʘʨʪ iDEN ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʛʨʘʥʠʯʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʧʘʟʦʥʘ 800 ʄɻʮ. ɺʝʨʦʷʪʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʙʫʜʫʪ ʝʱʝ ʨʘʟʚʝʨʪʳʚʘʪʴʩʷ ʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚ ʉʝʚʝʨʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ. ɺ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʠʩʪʝʤ 

ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚʳʛʣʷʜʷʪ ʩʦʤʥʠʪʝʣʴʥʳʤʠ.  

ʉʪʘʥʜʘʨʪ Tetrapol ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʦʩʪʘʪʦʯʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʜʥʘʢʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩʪʘʥʜʘʨʪʳ EDACS ʠ iDEN, ʥʝ 

ʦʙʣʘʜʘʝʪ ʩʪʘʪʫʩʦʤ ʦʪʢʨʳʪʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʯʪʦ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʜʝʨʞʠʚʘʪʴ ʝʛʦ ʨʘʟʚʠʪʠʝ 

ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʘ ʪʘʢʞʝ ʚ ʯʘʩʪʠ ʩʪʦʠʤʦʩʪʠ ʘʙʦʥʝʥʪʩʢʦʛʦ ʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʉʪʘʥʜʘʨʪʳ TETRA ʠ APCO25 ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʠ ʰʠʨʦʢʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʚʢʣʶʯʘʷ ʚʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʩʠʣʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʉʘʤʳʤ 

ʛʣʘʚʥʳʤ ʜʦʚʦʜʦʤ ʚ ʧʦʣʴʟʫ ʵʪʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʪʘʪʫʩʘ ʦʪʢʨʳʪʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʆʜʥʘʢʦ ʥʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʪʘʥʜʘʨʪʘ APCO25 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ TETRA 

ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʜʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʠ ʙʦʣʴʰʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ʉʧʠʩʦʢ ʫʩʣʦʚʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 

APCO25 ï ʩʪʘʥʜʘʨʪ ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ɸʩʩʦʮʠʘʮʠʝʡ ʦʬʠʮʠʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʣʫʞʙ ʩʚʷʟʠ ʦʨʛʘʥʦʚ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (Association of Public Safety Communications Officials-international) 

CAI ï Common Radio Interface ï ʆʙʱʠʡ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ 

CEPT ï Conference of European Posts and Telecommunications - ʂʦʥʬʝʨʝʥʮʠ ̫

ʝʚʨʦʧʝʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʚʷʟʠ 

DID ï Direct Inward Dialing ï ɸʧʧʘʨʘʪʫʨʘ ʧʨʷʤʦʛʦ ʥʘʙʦʨʘ ʥʦʤʝʨʘ 

EDACS ï Enhanced Digital Access Communication System ï ʉʪʘʥʜʘʨʪ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʬʠʨʤʦʡ Ericsson (ʐʚʝʮʠʷ) 

EIA ï Electronic Industries Alliance ï ɸʩʩʦʮʠʘʮʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ETSI ï European Telecommunications Standards Institute ï ɽʚʨʦʧʝʡʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

GPS ï Global Position System ï ɻʣʦʙʘʣʴʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

iDEN ï integrated Digital Enhanced Network 

ITU ï International Telecommunications Union - ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʉʦʶʟ ʕʣʝʢʪʨʦʩʚʷʟʠ 

(ʄʉʕ) 



MoU TETRA ï ɸʩʩʦʮʠʘʮʠʷ çʄʝʤʦʨʘʥʜʫʤ ʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʠ ʩʦʜʝʡʩʪʚʠʠ 

ʩʪʘʥʜʘʨʪʫ TETRAè 

O&M ï ʪʝʨʤʠʥʘʣ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

RS-232C ï ʉʪʘʥʜʘʨʪ ʠʥʪʝʨʬʝʡʩʘ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʩʭʝʤ ʥʘ ʩʢʦʨʦʩʪʠ ʜʦ 64ʢʙʠʪ/ʩ 

SINAD ï ʆʪʥʦʰʝʥʠʝ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʢ ʩʫʤʤʝ ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʘ ʢ ʩʫʤʤʝ ʫʨʦʚʥʝʡ 

ʩʠʛʥʘʣʘ, ʰʫʤʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʠʩʢʘʞʝʥʠʷ ʩʠʛʥʘʣʘ 

TETRA ï Terrestrial Trunked Radio (ʅʘʟʝʤʥʦʝ ʪʨʘʥʢʠʥʛʦʚʦʝ ʨʘʜʠʦ) ï ʩʪʘʥʜʘʨʪ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʩʪʠʪʫʪʦʤ ETSI 

TETRA V+D ï TETRA Voice + Data ï ʩʪʘʥʜʘʨʪ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʠ ʜʘʥʥʳʭ 

TETRA PDO ï TETRA Packet Data Optimized ï ʉʪʘʥʜʘʨʪ, ʦʧʠʩʳʚʘʶʱʠʡ 

ʩʧʝʮʠʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʪʦʣʴʢʦ ʥʘ ʧʝʨʝʜʘʯʫ 

ʜʘʥʥʳʭ 

ɸʉ ï ʘʙʦʥʝʥʪʩʢʘʷ ʩʪʘʥʮʠʷ 

ɹʉ ï ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

ʄɼɺʈ (TDMA) ï ʄʥʦʛʦʩʪʘʥʮʠʦʥʘʨʥʳʡ ʜʦʩʪʫʧ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

ʄɼʏʈ (FDMA) ï ʄʥʦʛʦʩʪʘʥʮʠʦʥʘʨʥʳʡ ʜʦʩʪʫʧ ʩ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

ʇʄʈ ï ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʤʦʙʠʣʴʥʘʷ ʨʘʜʠʦʩʚʷʟʴ 

ʉʂʇ ï ʉʝʪʴ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ 

ʊʉʈ ï ʊʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ 

ʊʬʆʇ ï ʊʝʣʝʬʦʥʥʘʷ ʩʝʪʴ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

 

 

 

3. ʉʀʉʊɽʄʓ ʉʆʊʆɺʆʁ ʉɺʗɿʀ ʉʊɸʅɼɸʈʊɸ GSM 

 

ɺ 1982 ʛʦʜʫ Conference of European Posts and Telegraphs ʩʬʦʨʤʠʨʦʚʘʣʘ ʛʨʫʧʧʫ 

(Group Special Mobile) ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʆʙʱʝʝʚʨʦʧʝʡʩʢʦʡ ʥʘʟʝʤʥʦʡ ʤʦʙʠʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (pan-European public land mobile system). 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʣʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ:  

 

 

ʧʨʝʜʝʣʘʤʠ  

 

 

 

 

ɺ 1989 ʛʦʜʫ ʛʨʫʧʧʘ ʧʝʨʝʰʣʘ ʚ ʚʝʜʝʥʠʝ ETSI (European Telecommunication Standards 

Institute), ʠ ʚ 1990 ʛʦʜʫ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʧʝʨʚʘʷ ʩʝʨʠʷ ʩʧʝʮʠʬʠʢʘʮʠʡ GSM. 

ʂʦʤʤʝʨʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ GSM ʥʘʯʘʣʦʩʴ ʚ ʩʝʨʝʜʠʥʝ 1991 ʛʦʜʘ, ʠ ʢ 1993 ʛʦʜʫ ʫʞʝ 

ʩʫʱʝʩʪʚʦʚʘʣʦ 36 ʩʝʪʝʡ GSM ʚ 22 ʩʪʨʘʥʘʭ, ʠ ʝʱʝ ʦʢʦʣʦ 25 ʩʪʨʘʥ ʧʨʠʥʠʤʘʣʠ GSM ʚ 

ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ. ɹʫʜʫʯʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʤ ʚ ɽʚʨʦʧʝ, GSM ʥʝ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʘʥʜʘʨʪʦʤ: ʩʝʪʠ GSM (ʚʢʣʶʯʘʷ DCS1800 ʠ PCS1900) ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ 

ʙʦʣʝʝ ʯʝʤ 80 ʩʪʨʘʥʘʭ ʤʠʨʘ. ʂ ʥʘʯʘʣʫ 1994 ʛʦʜʘ ʙʦʣʝʝ 1.3 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʷʚʣʷʣʠʩʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ GSM. ʊʦʣʴʢʦ ʚ ɽʚʨʦʧʝ ʟʘ 1995 ʛʦʜ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ GSM ʚʳʨʦʩʣʦ ʩ 5 

ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʚ ʥʘʯʘʣʝ ʛʦʜʘ, ʜʦ ʙʦʣʝʝ ʯʝʤ 10 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʚ ʢʦʥʮʝ. ʉ 

ʥʝʢʦʪʦʨʳʤ ʦʧʦʟʜʘʥʠʝʤ ʢ ʩʪʘʥʜʘʨʪʫ ʧʨʠʩʦʝʜʠʥʠʣʘʩʴ ʠ ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ (ʦʪʚʝʪʚʣʝʥʠʝ 

GSM - PCS1900). ʀ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ GSM ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ Global System for 

Mobile Communications. 



ʈʘʟʨʘʙʦʪʯʠʢʠ GSM ʚʳʙʨʘʣʠ ʥʝ ʦʧʨʦʙʦʚʘʥʥʫʶ (ʥʘ ʪʦʪ ʤʦʤʝʥʪ) ʮʠʬʨʦʚʫʶ ʩʠʩʪʝʤʫ 

ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʘʥʘʣʦʛʦʚʳʤ ʩʦʪʦʚʳʤ ʩʠʩʪʝʤʘʤ, ʪʘʢʠʤ ʢʘʢ AMPS ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ 

ʠʣʠ TACS ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʆʥʠ ʧʦʚʝʨʠʣʠ ʚ ʪʦ, ʯʪʦ ʧʨʠ ʧʦʤʦʱʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʘʢʦʚʢʠ ʠ 

ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʦʙʣʝʛʯʘʪʩʷ ʟʘʜʘʯʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʧʦʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʚʷʟʠ ʠ ʫʩʣʫʛ. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ GSM ʩʦʩʪʘʚʣʷʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʚʦʙʦʜʫ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ, ʘ, ʩ ʜʨʫʛʦʡ, - ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʢʦʨʨʝʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʦʧʠʩʘʥʠʡ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʬʫʥʢʮʠʡ ʢʘʞʜʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʫʱʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ ʩʠʩʪʝʤʝ. 

ʇʦʧʳʪʘʝʤʩʷ ʚ ʜʚʫʭ ʩʣʦʚʘʭ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ GSM ʧʝʨʝʜ  

ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ: 

ɺʩʝʦʙʱʘʷ ʤʦʙʠʣʴʥʦʩʪʴ: ɸʙʦʥʝʥʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʘʥ-ʝʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝʤʳ (Pan-European System), ʧʦʟʚʦʣʷʶʱʝʡ ʝʤʫ ʟʚʦʥʠʪʴ ʦʪʢʫʜʘ ʫʛʦʜʥʦ 

ʠ ʢʫʜʘ ʫʛʦʜʥʦ (ʚ ʨʘʤʢʘʭ ʦʙʣʘʩʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʬʝʨʝ ʫʩʣʫʛ ʩʦʪʦʚʳʭ GSM ʩʝʪʝʡ), 

ʠʩʧʦʣʴʟʫʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ, ʜʘʞʝ ʥʘʭʦʜʷʩʴ ʚʥʝ ʦʙʣʘʩʪʠ ʧʨʦʞʠʚʘʥʠʷ. ɽʛʦ 

ʩʦʙʝʩʝʜʥʠʢ ʥʝ ʦʙʷʟʘʥ ʙʳʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʘʙʦʥʝʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʩʘʤʘ 

ʩʝʪʴ GSM ʦʪʚʝʯʘʝʪ ʟʘ ʢʦʨʨʝʢʪʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʘʙʦʥʝʥʪʘ. ʉ ʧʦʤʦʱʴʶ ʩʚʦʝʡ ʧʝʨʩʦʥʘʣʴʥʦʡ 

ʢʘʨʪʦʯʢʠ ʘʙʦʥʝʥʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʨʫʛʠʝ ʤʦʙʠʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ (ʥʘʧʨʠʤʝʨ, 

ʪʝʣʝʬʦʥ ʚ ʘʨʝʥʜʦʚʘʥʥʦʡ ʤʘʰʠʥʝ), ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʧʫʪʝʰʝʩʪʚʠʡ ʟʘ ʧʨʝʜʝʣʳ ʩʚʦʝʛʦ ʤʝʩʪʘ 

ʧʨʦʞʠʚʘʥʠʷ. 

ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʩʧʝʢʪʨʘ: ɺ ʩʪʘʨʳʭ ʘʥʘʣʦʛʦʚʳʭ 

ʩʦʪʦʚʳʭ ʩʝʪʷʭ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʣʠ ʧʨʦʙʣʝʤʳ ʢʘʯʝʩʪʚʘ ʧʝʨʝʜʘʯʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʠʭ 

ʨʘʡʦʥʘʭ. ʇʦʩʨʝʜʩʪʚʦʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʦʡ ʜʣʷ ʨʘʜʠʦʧʝʨʝʜʘʯ 

ʯʘʩʪʦʪʥʦʡ ʧʦʣʦʩʳ ʠ ʫʤʝʥʴʰʝʥʥʳʭ ʨʘʟʤʝʨʦʚ ʩʦʪ, ʩʠʩʪʝʤʘ GSM ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʩʣʫʞʠʚʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ. ʆʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʩʧʝʢʪʨʘ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʠ ʯʘʩʪʦʪʳ (Frequency 

Division Multiple Access - FDMA, Time Division Multiple Access - TDMA), ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʦʣʥʦ ʩʢʦʨʦʩʪʥʦʛʦ (full-rate) ʠ ʧʦʣʫ ʩʢʦʨʦʩʪʥʦʛʦ(half-rate) ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʠ ʠ ʩ ʧʦʤʦʱʴʶ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʭʝʤʳ ʤʦʜʫʣʷʮʠʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ɻʘʫʩʩʦʚʦʡ ʄʠʥʠʤʘʣʴʥʦʡ ʄʘʥʠʧʫʣʷʮʠʠ 

(GMSK - Gaussian Minimum Shift Keyng). 

ʉʝʢʨʝʪʥʦʩʪʴ: ʄʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʢʨʝʪʥʦʩʪʠ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʝ ʜʣʷ GSM ʩʠʩʪʝʤ, 

ʧʦʟʚʦʣʷʶʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʳ GSM ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʝʢʨʝʪʥʳʤʠ ʠʟ 

ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʩʦʪʦʚʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʍʦʪʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ 

ʨʘʟʛʦʚʦʨʦʚ ʠ ʘʥʦʥʠʤʥʦʩʪʴ ʘʙʦʥʝʥʪʘ GSM ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʨʘʜʠʦ 

ʩʦʝʜʠʥʝʥʠʷ, ʵʪʦ ʥʝʩʦʤʥʝʥʥʦ ʦʛʨʦʤʥʳʡ ʰʘʛ ʚ ʩʪʦʨʦʥʫ ʜʦʩʪʠʞʝʥʠʷ ñʧʦʣʥʦʡò (ʧʦ ʚʩʝʤʫ 

ʧʫʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ) ʩʝʢʨʝʪʥʦʩʪʠ. ɸʥʦʥʠʤʥʦʩʪʴ ʘʙʦʥʝʥʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ. ʉʦʙʩʪʚʝʥʥʦ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʧʦ ʨʘʜʠʦ ʩʦʝʜʠʥʝʥʠʶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʣʛʦʨʠʪʤʦʚ ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʝʨʝʭʦʜʦʚ ʧʦ ʯʘʩʪʦʪʘʤ (Frequency Hopping), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ. 

ʋʩʣʫʛʠ: ʉʧʠʩʦʢ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʘʙʦʥʝʥʪʘʤ GSM ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʙʩʪʚʝʥʥʦ ʨʘʟʛʦʚʦʨ, ʬʘʢʩʠʤʠʣʴʥʳʝ ʫʩʣʫʛʠ, ʛʦʣʦʩʦʚʫʶ ʧʦʯʪʫ, ʧʝʨʝʜʘʯʫ ʢʦʨʦʪʢʠʭ 

ʩʦʦʙʱʝʥʠʡ, ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʪʘʢʠʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʝʨʝʘʜʨʝʩʘʮʠʷ ʚʳʟʦʚʘ. 

 

  ʆʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʜʘʨʪʘ GSM 

 

     ʀʩʧʦʣʴʟʫʝʤʳʡ  ʩʧʝʢʪʨ ʯʘʩʪʦʪ ʚ ʜʠʘʧʘʟʦʥʝ  862-960 ʄɻʮ, ʨʘʟʙʠʪ ʥʘ  ʜʚʘ ʜʠʘʧʘʟʦʥʘ: 

890-915 ʄɻʮ (ʜʣʷ ʧʝʨʝʜʘʪʯʠʢʦʚ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ - MS), 935-960 ʄɻʮ (ʜʣʷ 

ʧʝʨʝʜʘʪʯʠʢʦʚ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ - BTS). 



    ɺ ʩʪʘʥʜʘʨʪʝ GSM ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʟʢʦʧʦʣʦʩʥʳʡ ʤʥʦʛʦʩʪʘʥʮʠʦʥʥʳʡ ʜʦʩʪʫʧ ʩ ʚʨʝʤʝʥʥʳʤ 

ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (NB TDMA). ɺ ʩʪʨʫʢʪʫʨʝ TDMA ʢʘʜʨʘ ʩʦʜʝʨʞʠʪʩʷ 8 ʚʨʝʤʝʥʥʳʭ 

ʧʦʟʠʮʠʡ ʥʘ ʢʘʞʜʦʡ ʠʟ 124 ʥʝʩʫʱʠʭ. 

     ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʦʰʠʙʦʢ ʚ ʨʘʜʠʦʢʘʥʘʣʘʭ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʦʦʙʱʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʙʣʦʯʥʦʝ ʠ ʩʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʧʝʨʝʤʝʞʝʥʠʝʤ. ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʞʝʥʠʷ ʧʨʠ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʜʚʠʞʥʳʭ 

ʩʪʘʥʮʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʤʝʜʣʝʥʥʳʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ (SFH) ʚ ʧʨʦʮʝʩʩʝ ʩʝʘʥʩʘ 

ʩʚʷʟʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 217 ʩʢʘʯʢʦʚ ʚ ʩʝʢʫʥʜʫ. 

     ɼʣʷ ʙʦʨʴʙʳ ʩ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʤʠ ʟʘʤʠʨʘʥʠʷʤʠ ʧʨʠʥʠʤʘʝʤʳʭ ʩʠʛʥʘʣʦʚ, 

ʚʳʟʚʘʥʥʳʤʠ ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʘʜʠʦʚʦʣʥ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ, ʚ ʘʧʧʘʨʘʪʫʨʝ 

ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʚʘʣʘʡʟʝʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʠʤʧʫʣʴʩʥʳʭ ʩʠʛʥʘʣʦʚ 

ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʜʦ 16 ʤʢʩ. 

     ʉʠʩʪʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʘʙʩʦʣʶʪʥʦʛʦ ʚʨʝʤʝʥʠ 

ʟʘʜʝʨʞʢʠ ʩʠʛʥʘʣʦʚ ʜʦ 233 ʤʢʩ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʘʣʴʥʦʩʪʠ ʩʚʷʟʠ ʠʣʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʘʜʠʫʩʫ ʷʯʝʡʢʠ (ʩʦʪʳ) 35 ʢʤ. 

     ɺ ʩʪʘʥʜʘʨʪʝ GSM ʚʳʙʨʘʥʘ ʛʘʫʩʩʦʚʩʢʘʷ ʯʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʯʘʩʪʦʪʥʳʤ ʩʜʚʠʛʦʤ (GMSK). ʆʙʨʘʙʦʪʢʘ ʨʝʯʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʳ 

ʧʨʝʨʳʚʠʩʪʦʡ ʧʝʨʝʜʘʯʠ ʨʝʯʠ (DTX), ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʪʯʠʢʘ ʪʦʣʴʢʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʠ ʦʪʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʪʯʠʢʘ ʚ ʧʘʫʟʘʭ ʠ ʚ ʢʦʥʮʝ ʨʘʟʛʦʚʦʨʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʨʝʯʝʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʳʙʨʘʥ ʨʝʯʝʚʦʡ ʢʦʜʝʢ ʩ ʨʝʛʫʣʷʨʥʳʤ 

ʠʤʧʫʣʴʩʥʳʤ ʚʦʟʙʫʞʜʝʥʠʝʤ/ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʢʘʟʘʥʠʝʤ ʠ ʣʠʥʝʡʥʳʤ ʧʨʝʜʠʢʘʪʠʚʥʳʤ 

ʢʦʜʠʨʦʚʘʥʠʝʤ ʩ ʧʨʝʜʩʢʘʟʘʥʠʝʤ (RPE/LTR-LTP-ʢʦʜʝʢ). ʆʙʱʘʷ ʩʢʦʨʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ - 13 ʢʙʠʪ/ʩ. 

     ɺ ʩʪʘʥʜʘʨʪʝ GSM ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʩʦʦʙʱʝʥʠʡ; ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ ʩʦʦʙʱʝʥʠʡ ʧʦ ʘʣʛʦʨʠʪʤʫ ʰʠʬʨʦʚʘʥʠʷ ʩ 

ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ (RSA). 

     ɺ ʮʝʣʦʤ ʩʠʩʪʝʤʘ ʩʚʷʟʠ, ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʩʪʘʥʜʘʨʪʝ GSM, ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʫʩʣʫʛ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʳʭ 

ʩʦʦʙʱʝʥʠʡ ʠ ʜʘʥʥʳʭ, ʚʳʟʳʚʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʛʥʘʣʦʚ; ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʪʝʣʝʬʦʥʥʳʤ 

ʩʝʪʷʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (PSTN), ʩʝʪʷʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (PDN) ʠ ʮʠʬʨʦʚʳʤ ʩʝʪʷʤ ʩ 

ʠʥʪʝʛʨʘʮʠʝʡ ʩʣʫʞʙ (ISDN). 

ʊʘʙʣʠʮʘ 3.1 ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʜʘʨʪʘ GSM  

 

ʏʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʠ ʧʨʠʝʤʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʄɻʮ 890-915 

ʏʘʩʪʦʪʳ ʧʨʠʝʤʘ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʠ ʧʝʨʝʜʘʯʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʄɻʮ 935-960 

ɼʫʧʣʝʢʩʥʳʡ ʨʘʟʥʦʩ ʯʘʩʪʦʪ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ, ʄɻʮ 45 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʚ ʨʘʜʠʦʢʘʥʘʣʝ, ʢʙʠʪ/ʩ 270, 833 

ʉʢʦʨʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʯʝʚʦʛʦ ʢʦʜʝʢʘ, ʢʙʠʪ/ʩ 13 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʢɻʮ 200 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 124 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ, ʦʨʛʘʥʠʟʫʝʤʳʭ ʚ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ 16-20 

ɺʠʜ ʤʦʜʫʣʷʮʠʠ GMSK 

ʀʥʜʝʢʩ ʤʦʜʫʣʷʮʠʠ ɺʊ 0,3 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʝʜʤʦʜʫʣʷʮʠʦʥʥʦʛʦ ʛʘʫʩʩʦʚʩʢʦʛʦ ʬʠʣʴʪʨʘ, ʢɻʮ 81,2 

ʂʦʣʠʯʝʩʪʚʦ ʩʢʘʯʢʦʚ ʧʦ ʯʘʩʪʦʪʝ ʚ ʩʝʢʫʥʜʫ 217 

ɺʨʝʤʝʥʥʦʝ ʨʘʟʥʝʩʝʥʠʝ ʚ ʠʥʪʝʨʚʘʣʘʭ TDMA ʢʘʜʨʘ  

    (ʧʝʨʝʜʘʯʘ/ʧʨʠʝʤ) ʜʣʷ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ 
2 



ɺʠʜ ʨʝʯʝʚʦʛʦ ʢʦʜʝʢʘ RPE/LTP 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʩʦʪʳ, ʢʤ ʜʦ 35 

ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʥʘʣʦʚ TDMA/FDMA  

 

 

     ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʝʪʝʡ ʩʚʷʟʠ 

 

     ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʠ ʠʥʪʝʨʬʝʡʩʳ, ʧʨʠʥʷʪʳʝ ʚ ʩʪʘʥʜʘʨʪʝ GSM, 

ʠʣʣʶʩʪʨʠʨʫʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʦʡ (ʨʠʩ.3.1), ʥʘ ʢʦʪʦʨʦʡ MSC (Mobile Switching Centre) 

- ʮʝʥʪʨ ʢʦʤʤʫʪʘʮʠʠ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ; BSS (Base Station System) - ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ; ʆʄʉ (Operations and Maintenance Centre) - ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

MS (Mobile Stations) - ʧʦʜʚʠʞʥʳʝ ʩʪʘʥʮʠʠ. 

 
 

ʈʠʩ. 3.1.ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʠ ʠʥʪʝʨʬʝʡʩʳ ʩʪʘʥʜʘʨʪʘ GSM . 

     

 ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʧʨʷʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʷʜʦʤ 

ʠʥʪʝʨʬʝʡʩʦʚ. ɺʩʝ ʩʝʪʝʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʩʪʘʥʜʘʨʪʝ GSM 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʄʉʕ-ʊ (ʨʘʥʝʝ ʄʂʂʊʊ) SS N 7 

(CCITTSS.N7)). 

              ʎʝʥʪʨ ʢʦʤʤʫʪʘʮʠʠ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʦʙʩʣʫʞʠʚʘʝʪ ʛʨʫʧʧʫ ʩʦʪ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʩʝ 

ʚʠʜʳ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ. MSC 

ʘʥʘʣʦʛʠʯʝʥ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ ISDN ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʩʝʪʷʤʠ (PSTN, PDN, ISDN ʠ ʪ.ʜ.) ʠ ʩʝʪʴʶ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ. ʆʥ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʚʳʟʦʚʦʚ ʠ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʟʦʚʘʤʠ. ʂʨʦʤʝ 

ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʦʙʳʯʥʦʡ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ ISDN, ʥʘ MSC ʚʦʟʣʘʛʘʶʪʩʷ 

ʬʫʥʢʮʠʠ ʢʦʤʤʫʪʘʮʠʠ ʨʘʜʠʦʢʘʥʘʣʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ "ʵʩʪʘʬʝʪʥʘʷ ʧʝʨʝʜʘʯʘ", ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʩʚʷʟʠ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʠʟ ʩʦʪʳ ʚ 

ʩʦʪʫ, ʠ ʧʝʨʝʢʣʶʯʝʥʠʝ ʨʘʙʦʯʠʭ ʢʘʥʘʣʦʚ ʚ ʩʦʪʝ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʦʤʝʭ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ. 

     ʂʘʞʜʳʡ MSC ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʘʙʦʥʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʳ. MSC ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʜʫʨʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʳʟʦʚʘ ʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ɼʣʷ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (PSTN) 



MSC ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʦ ʧʨʦʪʦʢʦʣʫ SS N 7, ʧʝʨʝʜʘʯʠ ʚʳʟʦʚʘ ʠʣʠ 

ʜʨʫʛʠʝ ʚʠʜʳ ʠʥʪʝʨʬʝʡʩʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ. 

     MSC ʬʦʨʤʠʨʫʝʪ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʳʧʠʩʢʠ ʩʯʝʪʦʚ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʩʝʪʴʶ ʫʩʣʫʛʠ ʩʚʷʟʠ, ʥʘʢʘʧʣʠʚʘʝʪ ʜʘʥʥʳʝ ʧʦ ʩʦʩʪʦʷʚʰʠʤʩʷ ʨʘʟʛʦʚʦʨʘʤ ʠ ʧʝʨʝʜʘʝʪ ʠʭ ʚ 

ʮʝʥʪʨ ʨʘʩʯʝʪʦʚ (ʙʠʣʣʠʥʛ-ʮʝʥʪʨ). MSC ʩʦʩʪʘʚʣʷʝʪ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʪʠ. 

     MSC ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʘʢʞʝ ʧʨʦʮʝʜʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʩʪʫʧʘʤʠ ʢ ʨʘʜʠʦʢʘʥʘʣʘʤ. 

     MSC ʥʝ ʪʦʣʴʢʦ ʫʯʘʩʪʚʫʝʪ ʚ ʫʧʨʘʚʣʝʥʠʠ ʚʳʟʦʚʘʤʠ, ʥʦ ʪʘʢʞʝ ʫʧʨʘʚʣʷʝʪ 

ʧʨʦʮʝʜʫʨʘʤʠ ʨʝʛʠʩʪʨʘʮʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʨʦʤʝ ʧʝʨʝʜʘʯʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʦʜʩʠʩʪʝʤʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BSS). ʈʝʛʠʩʪʨʘʮʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʚʳʟʦʚʘ ʧʝʨʝʤʝʱʘʶʱʠʤʩʷ 

ʧʦʜʚʠʞʥʳʤ ʘʙʦʥʝʥʪʘʤ ʦʪ ʘʙʦʥʝʥʪʦʚ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʜʨʫʛʠʭ 

ʧʦʜʚʠʞʥʳʭ ʘʙʦʥʝʥʪʦʚ. ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʜʘʯʠ ʚʳʟʦʚʘ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʩʦʝʜʠʥʝʥʠʷ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʝʜʝʥʠʝ ʨʘʟʛʦʚʦʨʘ, ʢʦʛʜʘ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟ ʦʜʥʦʡ ʟʦʥʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʜʨʫʛʫʶ. ʇʝʨʝʜʘʯʘ ʚʳʟʦʚʦʚ ʚ ʩʦʪʘʭ, ʫʧʨʘʚʣʷʝʤʳʭ ʦʜʥʠʤ ʢʦʥʪʨʦʣʣʝʨʦʤ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BSC), ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʪʠʤ BSC. ʂʦʛʜʘ ʧʝʨʝʜʘʯʘ ʚʳʟʦʚʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʝʪʷʤʠ, ʫʧʨʘʚʣʷʝʤʳʤʠ ʨʘʟʥʳʤʠ BSC, ʪʦ ʧʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ MSC. ɺ ʩʪʘʥʜʘʨʪʝ GSM ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʨʦʮʝʜʫʨʳ 

ʧʝʨʝʜʘʯʠ ʚʳʟʦʚʘ ʤʝʞʜʫ ʩʝʪʷʤʠ (ʢʦʥʪʨʦʣʣʝʨʘʤʠ), ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʨʘʟʥʳʤ MSC. ʎʝʥʪʨ 

ʢʦʤʤʫʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʩʪʦʷʥʥʦʝ ʩʣʝʞʝʥʠʝ ʟʘ ʧʦʜʚʠʞʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʠʩʧʦʣʴʟʫʷ 

ʨʝʛʠʩʪʨʳ ʧʦʣʦʞʝʥʠʷ (HLR) ʠ ʧʝʨʝʤʝʱʝʥʠʷ (VLR). ɺ HLR ʭʨʘʥʠʪʩʷ ʪʘ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʮʝʥʪʨʫ ʢʦʤʤʫʪʘʮʠʠ 

ʜʦʩʪʘʚʠʪʴ ʚʳʟʦʚ ʩʪʘʥʮʠʠ. ʈʝʛʠʩʪʨ HLR ʩʦʜʝʨʞʠʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʥʦʤʝʨ ʧʦʜʚʠʞʥʦʛʦ ʘʙʦʥʝʥʪʘ (IMSI). ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʦʟʥʘʚʘʥʠʷ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ 

ʚ ʮʝʥʪʨʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (AUC). 

     ʇʨʘʢʪʠʯʝʩʢʠ HLR ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʨʘʚʦʯʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʦ ʧʦʩʪʦʷʥʥʦ 

ʧʨʦʧʠʩʘʥʥʳʭ ʚ ʩʝʪʠ ʘʙʦʥʝʥʪʘʭ. ɺ ʥʝʡ ʩʦʜʝʨʞʘʪʩʷ ʦʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʥʦʤʝʨʘ ʠ ʘʜʨʝʩʘ, ʘ 

ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜʣʠʥʥʦʩʪʠ ʘʙʦʥʝʥʪʦʚ, ʩʦʩʪʘʚ ʫʩʣʫʛ ʩʚʷʟʠ, ʩʧʝʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ɺʝʜʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʦ ʨʦʫʤʠʥʛʝ (ʙʣʫʞʜʘʥʠʠ) ʘʙʦʥʝʥʪʘ, ʚʢʣʶʯʘʷ 

ʜʘʥʥʳʝ ʦ ʚʨʝʤʝʥʥʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʤ ʥʦʤʝʨʝ ʧʦʜʚʠʞʥʦʛʦ ʘʙʦʥʝʥʪʘ (TMSI) ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ VLR.  

     ʂ ʜʘʥʥʳʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ HLR, ʠʤʝʶʪ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʜʦʩʪʫʧ ʚʩʝ MSC ʠ VLR 

ʩʝʪʠ ʠ, ʝʩʣʠ ʚ ʩʝʪʠ ʠʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ HLR, ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʟʘʧʠʩʴ 

ʦʙ ʘʙʦʥʝʥʪʝ, ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ HLR ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ ʦʙʱʝʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʩʝʪʠ ʦʙ ʘʙʦʥʝʥʪʘʭ. ɼʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʦʙ ʘʙʦʥʝʥʪʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʥʦʤʝʨʫ 

IMSI ʠʣʠ MSISDN (ʥʦʤʝʨʫ ʧʦʜʚʠʞʥʦʛʦ ʘʙʦʥʝʥʪʘ ʚ ʩʝʪʠ ISDN). ʂ ʙʘʟʝ ʜʘʥʥʳʭ ʤʦʛʫʪ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ MSC ʠʣʠ VLR, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʨʫʛʠʤ ʩʝʪʷʤ, ʚ ʨʘʤʢʘʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʝʞʩʝʪʝʚʦʛʦ ʨʦʫʤʠʥʛʘ ʘʙʦʥʝʥʪʦʚ. 

     ɺʪʦʨʦʝ ʦʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʢʦʥʪʨʦʣʴ ʟʘ ʧʝʨʝʜʚʠʞʝʥʠʝʤ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʠʟ ʟʦʥʳ ʚ ʟʦʥʫ, - ʨʝʛʠʩʪʨ ʧʝʨʝʤʝʱʝʥʠʷ VLR. ʉ ʝʛʦ ʧʦʤʦʱʴʶ 

ʜʦʩʪʠʛʘʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʦʥʳ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

HLR. ʂʦʛʜʘ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʝʨʝʭʦʜʠʪ ʠʟ ʟʦʥʳ ʜʝʡʩʪʚʠʷ 

ʦʜʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ BSC, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʛʨʫʧʧʫ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʚ 

ʟʦʥʫ ʜʝʡʩʪʚʠʷ ʜʨʫʛʦʛʦ BSC, ʦʥʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʦʚʳʤ BSC, ʠ ʚ VLR ʟʘʥʦʩʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʦʤʝʨʝ ʦʙʣʘʩʪʠ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ ʜʦʩʪʘʚʢʫ ʚʳʟʦʚʦʚ ʧʦʜʚʠʞʥʦʡ 

ʩʪʘʥʮʠʠ. ɼʣʷ ʩʦʭʨʘʥʥʦʩʪʠ ʜʘʥʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ HLR ʠ VLR, ʚ ʩʣʫʯʘʝ ʩʙʦʝʚ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʱʠʪʘ ʫʩʪʨʦʡʩʪʚ ʧʘʤʷʪʠ ʵʪʠʭ ʨʝʛʠʩʪʨʦʚ. 

     VLR ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʞʝ ʜʘʥʥʳʝ, ʢʘʢ ʠ HLR, ʦʜʥʘʢʦ ʵʪʠ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ VLR 

ʪʦʣʴʢʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʘʙʦʥʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ VLR. 

ɺ ʩʝʪʠ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ GSM ʩʦʪʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʦʥʳ (LA), ʢʦʪʦʨʳʤ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ (LAC). ʂʘʞʜʳʡ VLR ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦʙ 



ʘʙʦʥʝʥʪʘʭ ʥʝʩʢʦʣʴʢʠʭ LA. ʂʦʛʜʘ ʧʦʜʚʠʞʥʳʡ ʘʙʦʥʝʥʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟ ʦʜʥʦʡ LA ʚ 

ʜʨʫʛʫʶ, ʜʘʥʥʳʝ ʦ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʣʷʶʪʩʷ ʚ VLR. ɽʩʣʠ ʩʪʘʨʘʷ ʠ 

ʥʦʚʘʷ LA ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ VLR, ʪʦ ʜʘʥʥʳʝ ʥʘ ʩʪʘʨʦʤ VLR 

ʩʪʠʨʘʶʪʩʷ ʧʦʩʣʝ ʠʭ ʢʦʧʠʨʦʚʘʥʠʷ ʚ ʥʦʚʳʡ VLR. ʊʝʢʫʱʠʡ ʘʜʨʝʩ VLR ʘʙʦʥʝʥʪʘ, 

ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ HLR, ʪʘʢʞʝ ʦʙʥʦʚʣʷʝʪʩʷ. 

     VLR ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʞʝ ʧʨʠʩʚʦʝʥʠʝ ʥʦʤʝʨʘ "ʙʣʫʞʜʘʶʱʝʡ" ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ 

(MSRN). ʂʦʛʜʘ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʨʠʥʠʤʘʝʪ ʚʭʦʜʷʱʠʡ ʚʳʟʦʚ, VLR ʚʳʙʠʨʘʝʪ ʝʛʦ MSRN 

ʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʥʘ MSC, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʵʪʦʛʦ ʚʳʟʦʚʘ ʢ ʙʘʟʦʚʳʤ 

ʩʪʘʥʮʠʷʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʨʷʜʦʤ ʩ ʧʦʜʚʠʞʥʳʤ ʘʙʦʥʝʥʪʦʤ. 

    VLR ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʷʝʪ ʥʦʤʝʨʘ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʩʦʝʜʠʥʝʥʠʡ 

ʦʪ ʦʜʥʦʛʦ MSC ʢ ʜʨʫʛʦʤʫ. ʂʨʦʤʝ ʪʦʛʦ, VLR ʫʧʨʘʚʣʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʦʚʳʭ TMSI ʠ 

ʧʝʨʝʜʘʝʪ ʠʭ ʚ HLR. ʆʥ ʪʘʢʞʝ ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʜʫʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʚʦ ʚʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ ʚʳʟʦʚʘ. ʇʦ ʨʝʰʝʥʠʠ ʦʧʝʨʘʪʦʨʘ TMSI ʤʦʞʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴʩʷ ʜʣʷ 

ʫʩʣʦʞʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʙʦʥʝʥʪʦʚ. ɼʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ VLR ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʯʝʨʝʟ IMSI, TMSI ʠʣʠ MSRN. ɺ ʮʝʣʦʤ VLR ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʣʦʢʘʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʦ ʧʦʜʚʠʞʥʦʤ ʘʙʦʥʝʥʪʝ ʜʣʷ ʪʦʡ ʟʦʥʳ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʘʙʦʥʝʥʪ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʧʦʩʪʦʷʥʥʳʝ ʟʘʧʨʦʩʳ ʚ HLR ʠ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʚʳʟʦʚʦʚ. 

     ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ ʩʚʷʟʠ 

ʚʚʦʜʷʪʩʷ ʤʝʭʘʥʠʟʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ - ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʘʙʦʥʝʥʪʘ. ʎʝʥʪʨ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʙʣʦʢʦʚ ʠ ʬʦʨʤʠʨʫʝʪ ʢʣʶʯʠ ʠ ʘʣʛʦʨʠʪʤʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʧʨʦʚʝʨʷʶʪʩʷ ʧʦʣʥʦʤʦʯʠʷ ʘʙʦʥʝʥʪʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʛʦ 

ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʩʚʷʟʠ. AUC ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʮʝʩʩʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʚ ʨʝʛʠʩʪʨʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ (EIR - Equipment Identification 

Register). 

    ʂʘʞʜʳʡ ʧʦʜʚʠʞʥʳʡ ʘʙʦʥʝʥʪ ʥʘ ʚʨʝʤʷ ʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʦʡ ʩʚʷʟʠ ʧʦʣʫʯʘʝʪ 

ʩʪʘʥʜʘʨʪʥʳʡ ʤʦʜʫʣʴ ʧʦʜʣʠʥʥʦʩʪʠ ʘʙʦʥʝʥʪʘ (SIM), ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ: ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ (IMSI), ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʣʶʯ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (Ki), 

ʘʣʛʦʨʠʪʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (A3). 

    ʉ ʧʦʤʦʱʴʶ ʟʘʧʠʩʘʥʥʦʡ ʚ SIM ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʥʦʛʦ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʝʡ ʠ ʩʝʪʴʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʥʳʡ ʮʠʢʣ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʨʘʟʨʝʰʘʝʪʩʷ ʜʦʩʪʫʧ ʘʙʦʥʝʥʪʘ ʢ ʩʝʪʠ. 

    ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʨʢʠ ʩʝʪʴʶ ʧʦʜʣʠʥʥʦʩʪʠ ʘʙʦʥʝʥʪʘ ʨʝʘʣʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʉʝʪʴ ʧʝʨʝʜʘʝʪ ʩʣʫʯʘʡʥʳʡ ʥʦʤʝʨ (RAND) ʥʘ ʧʦʜʚʠʞʥʫʶ ʩʪʘʥʮʠʶ. ʅʘ ʥʝʡ ʩ 

ʧʦʤʦʱʴʶ Ki ʠ ʘʣʛʦʨʠʪʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ A3 ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʦʪʢʣʠʢʘ (SRES), ʪ.ʝ.  

SRES = Ki * [RAND].    

   ʇʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʦʩʳʣʘʝʪ ʚʳʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ SRES ʚ ʩʝʪʴ, ʢʦʪʦʨʘʷ 

ʩʚʝʨʷʝʪ ʟʥʘʯʝʥʠʝ ʧʨʠʥʷʪʦʛʦ SRES ʩʦ ʟʥʘʯʝʥʠʝʤ SRES, ʚʳʯʠʩʣʝʥʥʳʤ ʩʝʪʴʶ. ɽʩʣʠ ʦʙʘ 

ʟʥʘʯʝʥʠʷ ʩʦʚʧʘʜʘʶʪ, ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʨʠʩʪʫʧʘʝʪ ʢ ʧʝʨʝʜʘʯʝ ʩʦʦʙʱʝʥʠʡ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʩʚʷʟʴ ʧʨʝʨʳʚʘʝʪʩʷ, ʠ ʠʥʜʠʢʘʪʦʨ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʧʦʟʥʘʚʘʥʠʝ 

ʥʝ ʩʦʩʪʦʷʣʦʩʴ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʢʨʝʪʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʝ SRES ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʤʢʘʭ SIM. 

ʅʝʩʝʢʨʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʥʘʧʨʠʤʝʨ, Ki) ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʨʘʙʦʪʢʝ ʚ ʤʦʜʫʣʝ SIM. 

     EIR - ʨʝʛʠʩʪʨ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʜʝʨʞʠʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ (IʄɽI). ʕʪʘ ʙʘʟʘ ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ. ɹʘʟʘ ʜʘʥʥʳʭ EIR ʩʦʩʪʦʠʪ ʠʟ ʩʧʠʩʢʦʚ ʥʦʤʝʨʦʚ IʄɽI, 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

     ɹɽʃʓʁ ʉʇʀʉʆʂ - ʩʦʜʝʨʞʠʪ ʥʦʤʝʨʘ IʄɽI, ʦ ʢʦʪʦʨʳʭ ʝʩʪʴ ʩʚʝʜʝʥʠʷ, ʯʪʦ ʦʥʠ 

ʟʘʢʨʝʧʣʝʥʳ ʟʘ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤʠ ʧʦʜʚʠʞʥʳʤʠ ʩʪʘʥʮʠʷʤʠ. 

     ʏɽʈʅʓʁ ʉʇʀʉʆʂ - ʩʦʜʝʨʞʠʪ ʥʦʤʝʨʘ IʄɽI ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ, ʢʦʪʦʨʳʝ 

ʫʢʨʘʜʝʥʳ ʠʣʠ ʢʦʪʦʨʳʤ ʦʪʢʘʟʘʥʦ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʦ ʜʨʫʛʦʡ ʧʨʠʯʠʥʝ. 



     ʉɽʈʓʁ ʉʇʀʉʆʂ - ʩʦʜʝʨʞʠʪ ʥʦʤʝʨʘ IʄɽI ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ, ʫ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ, ʚʳʷʚʣʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ ʥʝ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚ "ʯʝʨʥʳʡ ʩʧʠʩʦʢ". 

     ʂ ʙʘʟʝ ʜʘʥʥʳʭ EIR ʧʦʣʫʯʘʶʪ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʜʦʩʪʫʧ MSC ʜʘʥʥʦʡ ʩʝʪʠ, ʘ ʪʘʢʞʝ 

MSC ʜʨʫʛʠʭ ʧʦʜʚʠʞʥʳʭ ʩʝʪʝʡ. 

     ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ HLR, ʩʝʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʙʦʣʝʝ ʦʜʥʦʛʦ EIR, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ EIR 

ʫʧʨʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ IʄɽI. ɺ ʩʦʩʪʘʚ MSC ʚʭʦʜʠʪ ʪʨʘʥʩʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʥʦʤʝʨʘ IʄɽI ʚʦʟʚʨʘʱʘʝʪ ʘʜʨʝʩ EIR, ʫʧʨʘʚʣʷʶʱʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʘʩʪʴʶ 

ʙʘʟʳ ʜʘʥʥʳʭ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

    IWF - ʤʝʞʩʝʪʝʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʳʢ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ 

MSC. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʙʦʥʝʥʪʘʤ ʜʦʩʪʫʧ ʢ ʩʨʝʜʩʪʚʘʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʘ ʠ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʪʘʢ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʤʝʞʜʫ ʝʛʦ 

ʪʝʨʤʠʥʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (DIE) ʩʝʪʠ GSM ʠ ʦʙʳʯʥʳʤ ʪʝʨʤʠʥʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʝʪʠ. ʄʝʞʩʝʪʝʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʳʢ ʪʘʢʞʝ "ʚʳʜʝʣʷʝʪ" ʤʦʜʝʤ ʠʟ 

ʩʚʦʝʛʦ ʙʘʥʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʦʧʨʷʞʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʦʜʝʤʦʤ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʩʝʪʠ. IWF ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʬʝʡʩʳ ʪʠʧʘ ʧʨʷʤʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʢʣʠʝʥʪʘʤ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ PAD ʧʦ ʧʨʦʪʦʢʦʣʫ 

X25. 

     ɽʉ - ʵʭʦʧʦʜʘʚʠʪʝʣʴ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ MSC ʩʦ ʩʪʦʨʦʥʳ PSTN ʜʣʷ ʚʩʝʭ ʪʝʣʝʬʦʥʥʳʭ 

ʢʘʥʘʣʦʚ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʠ) ʠʟ-ʟʘ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʝʨʞʝʢ ʚ ʪʨʘʢʪʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʨʘʜʠʦʢʘʥʘʣ, ʩʝʪʝʡ GSM. ʊʠʧʦʚʦʡ ʵʭʦʧʦʜʘʚʠʪʝʣʴ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʜʘʚʣʝʥʠʝ ʚ ʠʥʪʝʨʚʘʣʝ 68 ʤʠʣʣʠʩʝʢʫʥʜ ʥʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ɽʉ ʠ 

ʪʝʣʝʬʦʥʦʤ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. ʆʙʱʘʷ ʟʘʜʝʨʞʢʘ ʚ ʢʘʥʘʣʝ GSM ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚʳʟʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʦʡ ʩʠʛʥʘʣʘ, 

ʢʦʜʠʨʦʚʘʥʠʝʤ/ʜʝʢʦʜʠʨʦʚʘʥʠʝʤ ʨʝʯʠ, ʢʘʥʘʣʴʥʳʤ ʢʦʜʠʨʦʚʘʥʠʝʤ ʠ ʪ.ʜ., ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

180 ʤʩ. ʕʪʘ ʟʘʜʝʨʞʢʘ ʙʳʣʘ ʙʳ ʥʝʟʘʤʝʪʥʘ ʧʦʜʚʠʞʥʦʤʫ ʘʙʦʥʝʥʪʫ, ʝʩʣʠ ʙʳ ʚ ʪʝʣʝʬʦʥʥʳʡ 

ʢʘʥʘʣ ʥʝ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʜʠʬʩʠʩʪʝʤʘ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʘʢʪʘ ʩ ʜʚʫʭʧʨʦʚʦʜʥʦʛʦ ʥʘ 

ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʳʡ ʨʝʞʠʤ, ʫʩʪʘʥʦʚʢʘ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʚ MSC, ʪʘʢ ʢʘʢ ʩʪʘʥʜʘʨʪʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʩ PSTN ʷʚʣʷʝʪʩʷ ʜʚʫʭʧʨʦʚʦʜʥʳʤ. ʇʨʠ ʩʦʝʜʠʥʝʥʠʠ ʜʚʫʭ ʘʙʦʥʝʥʪʦʚ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʝʪʠ ʵʭʦ-ʩʠʛʥʘʣʳ ʦʪʩʫʪʩʪʚʫʶʪ. ɹʝʟ ʚʢʣʶʯʝʥʠʷ ɽʉ ʟʘʜʝʨʞʢʘ ʦʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʪʨʘʢʪʝ GSM ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ ʨʘʟʜʨʘʞʝʥʠʝ ʫ ʘʙʦʥʝʥʪʦʚ, 

ʧʨʝʨʳʚʘʪʴ ʨʝʯʴ ʠ ʦʪʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ. 

     ʆʄʉ - ʮʝʥʪʨ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʩʝʪʠ GSM, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʪʠ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʝʝ ʨʘʙʦʪʳ. ʆʄʉ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʪʠ GSM ʧʦ ʢʘʥʘʣʘʤ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʧʨʦʪʦʢʦʣʘ ʍ.25. ʆʄʉ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ ʘʚʘʨʠʡʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʠ ʨʝʛʠʩʪʨʠʨʫʝʪ ʩʚʝʜʝʥʠʷ ʦʙ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʚ ʜʨʫʛʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʩʝʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʆʄʉ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʝʝ ʫʩʪʨʘʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʧʝʨʩʦʥʘʣʘ. ʆʄʉ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʝʨʢʫ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʝʪʠ ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʚʳʟʦʚʘ ʧʦʜʚʠʞʥʦʡ 

ʩʪʘʥʮʠʠ. ʆʄʉ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʥʘʛʨʫʟʢʦʡ ʚ ʩʝʪʠ. ʌʫʥʢʮʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʥʘʛʨʫʟʢʝ ʦʪ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʝʪʠ GSM, ʟʘʧʠʩʠ ʠʭ ʚ ʜʠʩʢʦʚʳʝ ʬʘʡʣʳ ʠ ʚʳʚʦʜ ʥʘ ʜʠʩʧʣʝʡ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ. ʆʄʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʩʝʪʠ. ɿʘʛʨʫʟʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ 

ʧʘʤʷʪʴ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟ ʆʄʉ ʚ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʩʝʪʠ ʠʣʠ ʠʟ ʥʠʭ ʚ ʆʄʉ. 

     NMC - ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ, ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ GSM. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʚʩʝʡ ʩʝʪʠ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʮʝʥʪʨʘʤʠ ʆʄʉ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. NMC ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʛʨʘʬʠʢʦʤ ʚʦ ʚʩʝʡ ʩʝʪʠ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ ʧʨʠ ʩʣʦʞʥʳʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʢʘʢ 



ʥʘʧʨʠʤʝʨ, ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʠʣʠ ʧʝʨʝʛʨʫʟʢʘ ʫʟʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ 

ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩʝʪʠ, ʠ 

ʦʪʨʘʞʘʝʪ ʥʘ ʜʠʩʧʣʝʝ ʩʦʩʪʦʷʥʠʝ ʩʝʪʠ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ NMC. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ ʆʄʉ, 

ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʨʝʛʠʦʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʦʥʘʣ NMC ʟʥʘʝʪ ʩʦʩʪʦʷʥʠʝ 

ʚʩʝʡ ʩʝʪʠ ʠ ʤʦʞʝʪ ʜʘʪʴ ʫʢʘʟʘʥʠʝ ʧʝʨʩʦʥʘʣʫ ʆʄʉ ʠʟʤʝʥʠʪʴ ʩʪʨʘʪʝʛʠʶ ʨʝʰʝʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ. 

     NMC ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʤʘʨʰʨʫʪʘʭ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʩʦʝʜʠʥʝʥʠʷʭ ʤʝʞʜʫ 

ʫʟʣʘʤʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʢʘʪʴ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʝʛʨʫʟʢʠ ʚ ʩʝʪʠ. 

ʂʦʥʪʨʦʣʠʨʫʶʪʩʷ ʪʘʢʞʝ ʤʘʨʰʨʫʪʳ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ ʩʝʪʴʶ GSM ʠ PSTN ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʫʩʣʦʚʠʡ ʧʝʨʝʛʨʫʟʢʠ ʤʝʞʜʫ ʩʝʪʷʤʠ. ʇʨʠ ʵʪʦʤ ʧʝʨʩʦʥʘʣ NMC 

ʢʦʦʨʜʠʥʠʨʫʝʪ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʩ ʧʝʨʩʦʥʘʣʦʤ ʜʨʫʛʠʭ NMC. NMC ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʛʨʘʬʠʢʦʤ ʜʣʷ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʩʠʩʪʝʤʳ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ (BSS). ʆʧʝʨʘʪʦʨʳ NMC ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʤʦʛʫʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʪʘʢʠʝ 

ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ "ʧʨʠʦʨʠʪʝʪʥʳʡ ʜʦʩʪʫʧ", ʢʦʛʜʘ ʪʦʣʴʢʦ ʘʙʦʥʝʥʪʳ ʩ ʚʳʩʦʢʠʤ 

ʧʨʠʦʨʠʪʝʪʦʤ (ʵʢʩʪʨʝʥʥʳʝ ʩʣʫʞʙʳ) ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ. 

    NMC ʤʦʞʝʪ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʨʝʛʠʦʥʝ, ʢʦʛʜʘ ʤʝʩʪʥʳʡ 

ʆʄʉ ʷʚʣʷʝʪʩʷ ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʤ, ʧʨʠ ʵʪʦʤ ʆʄʉ ʜʝʡʩʪʚʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʟʠʪʥʦʛʦ 

ʧʫʥʢʪʘ ʤʝʞʜʫ NMC ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʝʪʠ. NMC ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʦʨʦʚ ʬʫʥʢʮʠʷʤʠ, 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʬʫʥʢʮʠʷʤ ʆʄʉ. 

     NMC ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʝʪʠ, ʪʘʢ ʢʘʢ NMC 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʝʪʴ ʠ ʝʝ ʨʘʙʦʪʫ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʣʘʥʠʨʦʚʱʠʢʦʚ ʩʝʪʠ ʜʘʥʥʳʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʝʝ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. 

     BSS - ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʪʨʦʣʣʝʨʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ 

(BSC) ʠ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BTS). ʂʦʥʪʨʦʣʣʝʨ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʤʦʞʝʪ 

ʫʧʨʘʚʣʷʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʠʤʠ ʙʣʦʢʘʤʠ. BSS ʫʧʨʘʚʣʷʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʨʘʜʠʦʢʘʥʘʣʦʚ, ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʦʝʜʠʥʝʥʠʷ, ʨʝʛʫʣʠʨʫʝʪ ʠʭ ʦʯʝʨʝʜʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʩ ʧʨʳʛʘʶʱʝʡ ʯʘʩʪʦʪʦʡ, ʤʦʜʫʣʷʮʠʶ ʠ ʜʝʤʦʜʫʣʷʮʠʶ ʩʠʛʥʘʣʦʚ, ʢʦʜʠʨʦʚʘʥʠʝ ʠ 

ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʩʦʦʙʱʝʥʠʡ, ʢʦʜʠʨʦʚʘʥʠʝ ʨʝʯʠ, ʘʜʘʧʪʘʮʠʶ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʣʷ ʨʝʯʠ, 

ʜʘʥʥʳʭ ʠ ʚʳʟʦʚʘ, ʦʧʨʝʜʝʣʷʝʪ ʦʯʝʨʝʜʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʚʳʟʦʚʘ. 

     BSS ʩʦʚʤʝʩʪʥʦ ʩ MSC, HLR, VLR ʚʳʧʦʣʥʷʝʪ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ: 

ʦʩʚʦʙʦʞʜʝʥʠʝ ʢʘʥʘʣʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʢʦʥʪʨʦʣʝʤ MSC, ʥʦ MSC ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ 

ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ ʦʙʝʩʧʝʯʠʪʴ ʦʩʚʦʙʦʞʜʝʥʠʝ ʢʘʥʘʣʘ, ʝʩʣʠ ʚʳʟʦʚ ʥʝ ʧʨʦʭʦʜʠʪ ʠʟ-ʟʘ 

ʨʘʜʠʦʧʦʤʝʭ. BSS ʠ MSC ʩʦʚʤʝʩʪʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʠʦʨʠʪʝʪʥʫʶ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ. 

     ʊʉɽ - ʪʨʘʥʩʢʦʜʝʨ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʢʘʥʘʣʘ 

ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʠ ʜʘʥʥʳʭ MSC (64 ʢʙʠʪ/ʩ ʀʂʄ) ʢ ʚʠʜʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

GSM ʧʦ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʫ (ʈʝʢ. GSM 04.08). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʨʝʯʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, ʩʦʩʪʘʚʣʷʝʪ 13 ʢʙʠʪ/ʩ. ʕʪʦʪ 

ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘʟʳʚʘʝʪʩʷ "ʧʦʣʥʦʩʢʦʨʦʩʪʥʳʤ". ʉʪʘʥʜʘʨʪʦʤ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʩʢʦʨʦʩʪʥʦʛʦ ʨʝʯʝʚʦʛʦ ʢʘʥʘʣʘ 

(ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 6,5 ʢʙʠʪ/ʩ). 

     ʉʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʨʝʯʝʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʣʠʥʝʡʥʦʝ ʧʨʝʜʠʢʘʪʠʚʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ 

(LPC), ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ (LTP), ʦʩʪʘʪʦʯʥʦʝ ʠʤʧʫʣʴʩʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ (RPE - 

ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʪʩʷ RELP). 

     ʊʨʘʥʩʢʦʜʝʨ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʤʝʩʪʝ ʩ MSC, ʪʦʛʜʘ ʧʝʨʝʜʘʯʘ ʮʠʬʨʦʚʳʭ 

ʩʦʦʙʱʝʥʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʢʦʥʪʨʦʣʣʝʨʫ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ - BSC ʚʝʜʝʪʩʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢ 

ʧʦʪʦʢʫ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 13 ʢʙʠʪ/ʩ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʠʪʦʚ (ʩʪʘʬʠʥʛ) ʜʦ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 16 ʢʙʠʪ/ʩ. ɿʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʣʦʪʥʝʥʠʝ ʩ ʢʨʘʪʥʦʩʪʴʶ 4 ʚ 

ʩʪʘʥʜʘʨʪʥʳʡ ʢʘʥʘʣ 64 ʢʙʠʪ/ʩ. ʊʘʢ ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ GSM 30-

ʢʘʥʘʣʴʥʘʷ ʀʂʄ ʣʠʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʝʨʝʜʘʯʫ 120 ʨʝʯʝʚʳʭ ʢʘʥʘʣʦʚ. ʐʝʩʪʥʘʜʮʘʪʳʡ 



ʢʘʥʘʣ (64 ʢʙʠʪ/ʩ), "ʢʘʥʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ", ʚʳʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ ʪʨʘʬʠʢ SS N7 ʠʣʠ LAPD. ɺ ʜʨʫʛʦʤ ʢʘʥʘʣʝ (64 ʢʙʠʪ/ʩ) 

ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʪʘʢʞʝ ʧʘʢʝʪʳ ʜʘʥʥʳʭ, ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ ʧʨʦʪʦʢʦʣʦʤ ʍ.25 ʄʉʕ-ʊ. 

    ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ 

ʩʦʩʪʘʚʣʷʝʪ 30ʭ64 ʢʙʠʪ/ʩ + 64 ʢʙʠʪ/ʩ + 64 ʢʙʠʪ/ʩ = 2048 ʢʙʠʪ/ʩ. 

    MS - ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ, ʩʦʩʪʦʠʪ ʠʟ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʘʙʦʥʝʥʪʦʚ ʩʝʪʝʡ GSM ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʩʝʪʷʤ 

ʵʣʝʢʪʨʦʩʚʷʟʠ. ɺ ʨʘʤʢʘʭ ʩʪʘʥʜʘʨʪʘ GSM ʧʨʠʥʷʪʳ ʧʷʪʴ ʢʣʘʩʩʦʚ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ ʦʪ 

ʤʦʜʝʣʠ 1-ʛʦ ʢʣʘʩʩʘ ʩ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ 20 ɺʪ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ 

ʩʨʝʜʩʪʚʝ, ʜʦ ʧʦʨʪʘʪʠʚʥʦʡ ʤʦʜʝʣʠ 5-ʛʦ ʢʣʘʩʩʘ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 0,8 ɺʪ ( ʪʘʙʣʠʮʘ 

2). ʇʨʠ ʧʝʨʝʜʘʯʝ ʩʦʦʙʱʝʥʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʘʜʘʧʪʠʚʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʤʦʱʥʦʩʪʠ 

ʧʝʨʝʜʘʪʯʠʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʩʚʷʟʠ. 

     ʇʦʜʚʠʞʥʳʡ ʘʙʦʥʝʥʪ ʠ ʩʪʘʥʮʠʷ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, 

ʢʘʞʜʳʡ ʘʙʦʥʝʥʪ ʠʤʝʝʪ ʩʚʦʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ (IMSI), 

ʟʘʧʠʩʘʥʥʳʡ ʥʘ ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʢʘʨʪʦʯʢʫ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʨʘʜʠʦʪʝʣʝʬʦʥʳ, ʥʘʧʨʠʤʝʨ, ʚ ʪʘʢʩʠ ʠ ʘʚʪʦʤʦʙʠʣʷʭ, ʩʜʘʚʘʝʤʳʭ ʥʘ ʧʨʦʢʘʪ. ʂʘʞʜʦʡ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʪʘʢʞʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʚʦʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʥʦʤʝʨ (IMEI). ʕʪʦʪ ʥʦʤʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʝʪʷʤ GSM 

ʧʦʭʠʱʝʥʥʦʡ ʩʪʘʥʮʠʠ ʠʣʠ ʩʪʘʥʮʠʠ ʙʝʟ ʧʦʣʥʦʤʦʯʠʡ. 

     

ʊʘʙʣʠʮʘ 3.2 

 

ʂʣʘʩʩ ʤʦʱʥʦʩʪʠ 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ 
ɼʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ 

1 20 ɺʪ 1.5 ʜɹ 

2 8 ɺʪ 1.5 ʜɹ 

3 5 ɺʪ 1.5 ʜɹ 

4 2 ɺʪ 1.5 ʜɹ 

5 0.8 ɺʪ 1.5 ʜɹ 

 

 

     ʉʪʨʫʢʪʫʨʘ TDMA ʢʘʜʨʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʚ ʩʪʘʥʜʘʨʪʝ GSM 

 

    ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʦʪʦʚʳʭ 

ʩʠʩʪʝʤ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ (ʉʉʇʉ) ʚ ʩʪʘʥʜʘʨʪʝ GSM ʧʨʠʥʷʪ ʤʥʦʛʦʩʪʘʥʮʠʦʥʥʳʡ ʜʦʩʪʫʧ ʩ 

ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (TDMA). ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʚʨʝʤʝʥʥʳʭ ʢʘʜʨʦʚ ʧʦʢʘʟʘʥʘ 

ʥʘ ʨʠʩ. 3.2 

1 ɻʠʧʝʨʢʘʜʨ = 2048 ʉʫʧʝʨʢʘʜʨʘʤ = 2715648 TDMA ʢʘʜʨʘʤ 

ʊ = 3ʯ 28ʤʠʥ 53ʩ 760ʤʩ = 12533ʙ,76ʩ 

0 1 . . . 2046 2047 

  

1 ʉʫʧʝʨʢʘʜʨ = 1326 TDMA ʢʘʜʨʘʤ = 51 ʤʫʣʴʪʠʢʘʜʨʫ 

(ʧʦ 26 ʢʘʜʨʦʚ) ʠʣʠ 26 ʤʫʣʴʪʠʢʘʜʨʘʤ (ʧʦ 51 ʢʘʜʨʫ) 

ʊ = 6,12ʩ 

0 1 2 3 . . . 47 48 49 50 

0 1 . . . 24 25 

  

1 ʄʫʣʴʪʠʢʘʜʨ = 26 TDMA ʢʘʜʨʘʤ 



ʊʤ = 120ʤʩ 

0 1 . . . 24 25 

  

1 TDMA ʢʘʜʨ = 8 ʚʨʝʤʝʥʥʳʤ ʧʦʟʠʮʠʷʤ (ʦʢʥʘʤ) 

ʊʤ = 4,615ʤʩ 

0 1 . . . 7 8 

  

1 ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ = 156,25 ʙʠʪʘʤ (15/26 = 0,577ʤʩ) 

ɼʣʠʪʝʣʴʥʦʩʪʴ 1 ʙʠʪʘ = 48/13 = 3,69ʤʩ 

ʊɺ - Tail Bits - ʢʦʥʮʝʚʘʷ ʢʦʤʙʠʥʘʮʠʷ 

GB - Guard Period - ʟʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ 

ʊɺ 

3 ʙʠʪʘ 

ɿʘʰʠʬʨʦʚʘʥ- 

ʥʳʝ ʙʠʪʳ 57 
1 

ʆʙʫʯʘʶʱʘʷ 

ʧʦʩʣʝʜ. 26 
1 

ɿʘʰʠʬʨʦʚʘʥ- 

ʥʳʝ ʙʠʪʳ 57 

ʊɺ 

3 ʙʠʪʘ 

GP 

8,25 

ʊɺ 

3 ʙʠʪʘ 
ʅʫʣʝʚʳʝ ʙʠʪʳ 142 

ʊɺ 

3 ʙʠʪʘ 

GP 

8,25 

ʊɺ 

3 ʙʠʪʘ 

ɿʘʰʠʬʨʦʚʘʥʥʳʝ 

ʙʠʪʳ 

39 

ʉʠʥʭʨʦʧʦʩʣʝʜʦ- 

ʚʘʪʝʣʴʥʦʩʪʴ 41 

ɿʘʰʠʬʨʦʚʘʥʥʳʝ 

ʙʠʪʳ 

39 

ʊɺ 

3 ʙʠʪʘ 

GP 

8,25 

ʊɺ 

8 ʙʠʪ 

ʉʠʥʭʨʦʧʦʩʣʝʜʦ- 

ʚʘʪʝʣʴʥʦʩʪʴ 41 

ɿʘʰʠʬʨʦʚʘʥʥʳʝ ʙʠʪʳ 

36 

ʊɺ 

3 ʙʠʪʘ 

GP 

8,25 

 

ʈʠʩ 3.2. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʚʨʝʤʝʥʥʳʭ ʢʘʜʨʦʚ. 

 

     ɼʣʠʥʘ ʧʝʨʠʦʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ 

ʛʠʧʝʨʢʘʜʨʦʤ, ʨʘʚʥʘ ʊʛ = 3 ʯ 28 ʤʠʥ 53 ʩ 760 ʤʩ (12533,76 ʩ). ɻʠʧʝʨʢʘʜʨ ʜʝʣʠʪʩʷ ʥʘ 2048 

ʩʫʧʝʨʢʘʜʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʊʩ = 12533,76/2048 = 6,12 ʩ. 

     ʉʫʧʝʨʢʘʜʨ ʩʦʩʪʦʠʪ ʠʟ ʤʫʣʴʪʠʢʘʜʨʦʚ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʪʘʥʜʘʨʪʝ GSM ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʚʠʜʘ ʤʫʣʴʪʠʢʘʜʨʦʚ: 

    1) 26-ʧʦʟʠʮʠʦʥʥʳʝ TDMA ʢʘʜʨʳ ʤʫʣʴʪʠʢʘʜʨʘ; 

    2) 51-ʧʦʟʠʮʠʦʥʥʳʝ TDMA ʢʘʜʨʳ ʤʫʣʴʪʠʢʘʜʨʘ. 

    ʉʫʧʝʨʢʘʜʨ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ 51 ʤʫʣʴʪʠʢʘʜʨ ʧʝʨʚʦʛʦ ʪʠʧʘ ʠʣʠ 26 ʤʠʫʣʴʪʠʢʘʜʨʦʚ 

ʚʪʦʨʦʛʦ ʪʠʧʘ. ɼʣʠʪʝʣʴʥʦʩʪʠ ʤʫʣʴʪʠʢʘʜʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

    1 )ʊʤ = 6120/51 = 120 ʤʩ; 

    2) ʊʤ = 6120/26 = 235,385 ʤʩ (3060/13 ʤʩ). 

    ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ TDMA ʢʘʜʨʘ 

    ʊʢ = 120/26 = 235,385/51 = 4,615 ʤʩ (60/13 ʤʩ). 

    ɺ ʧʝʨʠʦʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʘʞʜʳʡ TDMA ʢʘʜʨ ʠʤʝʝʪ ʩʚʦʡ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ (NF) 

ʦʪ 0 ʜʦ NFmax, ʛʜʝ 

    NFmax =(26ʭ51ʭ2048)-1 = 2715647. 

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʧʝʨʢʘʜʨ ʩʦʩʪʦʠʪ ʠʟ 2715647 TDMA ʢʘʜʨʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʪʘʢʦʛʦ ʙʦʣʴʰʦʛʦ ʧʝʨʠʦʜʘ ʛʠʧʝʨʢʘʜʨʘ ʦʙʲʷʩʥʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʦʮʝʩʩʘ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʚ ʢʦʪʦʨʦʤ ʥʦʤʝʨ ʢʘʜʨʘ NF ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚʭʦʜʥʦʡ 

ʧʘʨʘʤʝʪʨ.  

TDMA ʢʘʜʨ ʜʝʣʠʪʩʷ ʥʘ ʚʦʩʝʤʴ ʚʨʝʤʝʥʥʳʭ ʧʦʟʠʮʠʡ ʩ ʧʝʨʠʦʜʦʤ 

    ʊʦ = 60/13:8 = 576,9 ʤʢʩ (15/26 ʤʩ) 

     ʂʘʞʜʘʷ ʚʨʝʤʝʥʥʘʷ ʧʦʟʠʮʠʷ ʦʙʦʟʥʘʯʘʝʪʩʷ TN ʩ ʥʦʤʝʨʦʤ ʦʪ 0 ʜʦ 7. ʌʠʟʠʯʝʩʢʠʡ 

ʩʤʳʩʣ ʚʨʝʤʝʥʥʳʭ ʧʦʟʠʮʠʡ, ʢʦʪʦʨʳʝ ʠʥʘʯʝ ʥʘʟʳʚʘʶʪʩʷ ʦʢʥʘʤʠ, - ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʜʫʣʷʮʠʷ ʥʝʩʫʱʝʡ ʮʠʬʨʦʚʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʪʦʢʦʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʝʯʝʚʦʤʫ ʩʦʦʙʱʝʥʠʶ ʠʣʠ ʜʘʥʥʳʤ. 



     ʎʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʘʢʝʪʦʚ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʵʪʠʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ (ʦʢʥʘʭ). ʇʘʢʝʪʳ ʬʦʨʤʠʨʫʶʪʩʷ 

ʥʝʤʥʦʛʦ ʢʦʨʦʯʝ, ʯʝʤ ʠʥʪʝʨʚʘʣʳ, ʠʭ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 0,546 ʤʩ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʧʨʠʝʤʘ ʩʦʦʙʱʝʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚʨʝʤʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ ʚ ʢʘʥʘʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

     ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʩʦ ʩʢʦʨʦʩʪʴʶ  270,833 

ʢʙʠʪ/ʩ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ TDMA ʢʘʜʨʘ ʩʦʜʝʨʞʠʪ 156,25 ʙʠʪ.     

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʠʪʘ 576,9 ʤʢʩ/156,25 = 3,69 ʤʢʩ. 

     ʂʘʞʜʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʠʪʘ, ʦʙʦʟʥʘʯʘʝʪʩʷ 

BN ʩ ʥʦʤʝʨʦʤ ʦʪ 0 ʜʦ 155; ʧʦʩʣʝʜʥʝʤʫ ʠʥʪʝʨʚʘʣʫ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 1/4 ʙʠʪʘ ʧʨʠʩʚʦʝʥ ʥʦʤʝʨ 

156. 

     ɼʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʜʩʪʨʦʡʢʠ ʥʝʩʫʱʠʭ 

ʯʘʩʪʦʪ, ʦʙʝʩʧʝʯʝʥʠʷ ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʜʦʩʪʫʧʘ ʢ ʢʘʥʘʣʫ ʩʚʷʟʠ ʚ ʩʪʨʫʢʪʫʨʝ 

TDMA ʢʘʜʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʷʪʴ ʚʠʜʦʚ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ (ʦʢʦʥ): 

 

 

 

ʊʘʙʣʠʮʘ 3.3 

 

1 NB (Normal Burst) ʅʦʨʤʘʣʴʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 

2 FB (Frequency Correction Burst) ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ 

3 SB (Synchronization Burst) ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

4 DB (Dummy Burst) ʋʩʪʘʥʦʚʦʯʥʳʡ ʠʥʪʝʨʚʘʣ 

5 AB (Access Burst) ʀʥʪʝʨʚʘʣ ʜʦʩʪʫʧʘ 

     

NB ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʢʘʥʘʣʘ ʜʦʩʪʫʧʘ RACH. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 114 ʙʠʪ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠ 

ʚʢʣʶʯʘʝʪ ʟʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ (GP) ʚ 8,25 ʙʠʪ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 30,46 ʤʢʩ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʙʣʦʢ 114 ʙʠʪ ʨʘʟʙʠʪ ʥʘ ʜʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʙʣʦʢʘ ʧʦ 57 ʙʠʪ, ʨʘʟʜʝʣʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʦʙʫʯʘʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚ 26 ʙʠʪ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʵʢʚʘʣʘʡʟʝʨʘ ʚ ʧʨʠʝʤʥʠʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʥʘʣʘ ʩʚʷʟʠ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

     ɺ ʩʦʩʪʘʚ NB ʚʢʣʶʯʝʥʳ ʜʚʘ ʢʦʥʪʨʦʣʴʥʳʭ ʙʠʪʘ (Steeling Flag), ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ 

ʧʨʠʟʥʘʢʦʤ ʪʦʛʦ, ʩʦʜʝʨʞʠʪ ʣʠ ʧʝʨʝʜʘʚʘʝʤʘʷ ʛʨʫʧʧʘ ʨʝʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʶ ʩʠʛʥʘʣʠʟʘʮʠʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʥʘʣ (Traffic Channel) 

"ʫʢʨʘʜʝʥ" ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

     ʄʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʙʠʪ ʚ ʩʦʩʪʘʚʝ NB ʥʘʭʦʜʠʪʩʷ ʦʙʫʯʘʶʱʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 26 ʙʠʪ, ʠʟʚʝʩʪʥʘʷ ʚ ʧʨʠʝʤʥʠʢʝ. 

    ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ: 

¶ ʦʮʝʥʢʘ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʜʚʦʠʯʥʳʭ ʨʘʟʨʷʜʘʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʝʥʠʷ 

ʧʨʠʥʷʪʦʡ ʠ ʵʪʘʣʦʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʩʨʘʚʥʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ 

ʧʘʨʘʤʝʪʨ RXQUAL, ʧʨʠʥʷʪʳʡ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ. ʂʦʥʝʯʥʦ, ʨʝʯʴ ʠʜʝʪ 

ʪʦʣʴʢʦ ʦʙ ʦʮʝʥʢʝ ʩʚʷʟʠ, ʘ ʥʝ ʦ ʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʷʭ, ʪʘʢ ʢʘʢ ʧʨʦʚʝʨʷʝʪʩʷ ʪʦʣʴʢʦ 

ʯʘʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʘʨʘʤʝʪʨ RXQUAL ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʭʦʞʜʝʥʠʠ 

ʚ ʩʚʷʟʴ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʮʝʜʫʨʳ "ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʠ" (Handover) ʠ ʧʨʠ 

ʦʮʝʥʢʝ ʟʦʥʳ ʧʦʢʨʳʪʠʷ ʨʘʜʠʦʩʚʷʟʴʶ; 

¶ ʦʮʝʥʢʘ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʜʠʦʢʘʥʘʣʘ ʥʘ ʠʥʪʝʨʚʘʣʝ ʧʝʨʝʜʘʯʠ NB ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʨʨʝʢʮʠʠ ʪʨʘʢʪʘ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦʛʦ 

ʵʢʚʘʣʘʡʟʝʨʘ ʚ ʪʨʘʢʪʝ ʧʨʠʝʤʘ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʜʝʨʞʝʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʤʝʞʜʫ ʙʘʟʦʚʦʡ ʠ ʧʦʜʚʠʞʥʦʡ 

ʩʪʘʥʮʠʷʤʠ ʜʣʷ ʦʮʝʥʢʠ ʜʘʣʴʥʦʩʪʠ ʩʚʷʟʠ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʪʦʛʦ, 



ʯʪʦʙʳ ʧʘʢʝʪʳ ʜʘʥʥʳʭ ʦʪ ʨʘʟʥʳʭ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ ʥʝ ʥʘʢʣʘʜʳʚʘʣʠʩʴ ʧʨʠ ʧʨʠʝʤʝ 

ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ʇʦʵʪʦʤʫ ʫʜʘʣʝʥʥʳʝ ʥʘ ʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʧʦʜʚʠʞʥʳʝ 

ʩʪʘʥʮʠʠ ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴ ʩʚʦʠ ʧʘʢʝʪʳ ʨʘʥʴʰʝ ʩʪʘʥʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ    

     FB ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦ ʯʘʩʪʦʪʝ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ. ɺʩʝ 142 ʙʠʪʘ 

ʚ ʵʪʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ - ʥʫʣʝʚʳʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʥʝʩʫʱʝʡ ʩʦ 

ʩʜʚʠʛʦʤ 1625/24 ʢɻʮ ʚʳʰʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʥʝʩʫʱʝʡ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʩʚʦʝʛʦ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʯʘʩʪʦʪʥʦʤ ʨʘʟʥʦʩʝ 

ʢʘʥʘʣʦʚ (200 ʢɻʮ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,022% ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 

900 ʄɻʮ. FB ʩʦʜʝʨʞʠʪ ʟʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ 8,25 ʙʠʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʦʨʤʘʣʴʥʳʡ ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ. ʇʦʚʪʦʨʷʶʱʠʝʩʷ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ (FB) ʦʙʨʘʟʫʶʪ 

ʢʘʥʘʣ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʦʪʳ (FCCH). 

     SB ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦ ʚʨʝʤʝʥʠ ʙʘʟʦʚʦʡ ʠ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʡ. 

ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʩʠʥʭʨʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 64 ʙʠʪʘ, ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʥʦʤʝʨʝ TDMA ʢʘʜʨʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʢʦʜ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ʕʪʦʪ ʠʥʪʝʨʚʘʣ 

ʧʝʨʝʜʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʠʥʪʝʨʚʘʣʦʤ ʫʩʪʘʥʦʚʢʠ ʯʘʩʪʦʪʳ. ʇʦʚʪʦʨʷʶʱʠʝʩʷ ʠʥʪʝʨʚʘʣʳ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʙʨʘʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʘʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (SCH). 

     DB ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʘʥʘʣʘ ʩʚʷʟʠ. ʇʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ 

DB ʩʦʚʧʘʜʘʝʪ ʩ NB ʠ ʩʦʜʝʨʞʠʪ ʫʩʪʘʥʦʚʦʯʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʣʠʥʦʡ 26 ʙʠʪ. ɺ DB 

ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʥʪʨʦʣʴʥʳʝ ʙʠʪʳ ʠ ʥʝ ʧʝʨʝʜʘʝʪʩʷ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. DB ʣʠʰʴ 

ʠʥʬʦʨʤʠʨʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜʘʪʯʠʢ ʬʫʥʢʮʠʦʥʠʨʫʝʪ. 

     ɸɺ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʨʝʰʝʥʠʝ ʜʦʩʪʫʧʘ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʢ ʥʦʚʦʡ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ. ɸɺ ʧʝʨʝʜʘʝʪʩʷ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʝʡ ʧʨʠ ʟʘʧʨʦʩʝ ʢʘʥʘʣʘ ʩʠʛʥʘʣʠʟʘʮʠʠ. ʕʪʦ 

ʧʝʨʚʳʡ ʧʝʨʝʜʘʚʘʝʤʳʡ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʝʡ ʧʘʢʝʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʩʠʛʥʘʣʘ ʝʱʝ ʥʝ ʠʟʤʝʨʝʥʦ. ʇʦʵʪʦʤʫ ʧʘʢʝʪ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ʉʥʘʯʘʣʘ 

ʧʝʨʝʜʘʝʪʩʷ ʢʦʥʮʝʚʘʷ ʢʦʤʙʠʥʘʮʠʷ 8 ʙʠʪ, ʟʘʪʝʤ - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʣʷ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (41 ʙʠʪ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʧʨʠʝʤ 

ʧʦʩʣʝʜʫʶʱʠʭ 36 ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʙʠʪ. ʀʥʪʝʨʚʘʣ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʡ ʟʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ 

(68,25 ʙʠʪ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ 252 ʤʢʩ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ) ʜʦʩʪʘʪʦʯʥʦʝ ʚʨʝʤʝʥʥʦʝ ʨʘʟʥʝʩʝʥʠʝ ʦʪ ʧʘʢʝʪʦʚ ʜʨʫʛʠʭ ʧʦʜʚʠʞʥʳʭ 

ʩʪʘʥʮʠʡ. 

     ʕʪʦʪ ʟʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʦʡʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘʠʙʦʣʴʰʝʡ 

ʚʦʟʤʦʞʥʦʡ ʟʘʜʝʨʞʢʠ ʩʠʛʥʘʣʘ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʦʪʳ ʠ ʪʝʤ ʩʘʤʳʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʨʘʟʤʝʨʳ ʩʦʪʳ. ʆʩʦʙʝʥʥʦʩʪʴ ʩʪʘʥʜʘʨʪʘ GSM - ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʴʶ ʧʦʜʚʠʞʥʳʭ ʘʙʦʥʝʥʪʦʚ ʚ ʩʦʪʘʭ ʩ ʨʘʜʠʫʩʦʤ ʦʢʦʣʦ 35 ʢʤ. ɺʨʝʤʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʘ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠ ʵʪʦʤ 

233,3 ʤʢʩ. 

     ɺ ʩʪʨʫʢʪʫʨʝ GSM ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʳ ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʛʠʙʘʶʱʝʡ 

ʩʠʛʥʘʣʘ, ʠʟʣʫʯʘʝʤʦʛʦ ʧʘʢʝʪʘʤʠ ʥʘ ʢʘʥʘʣʴʥʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ TDMA ʢʘʜʨʘ, ʠ 

ʩʧʝʢʪʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʛʥʘʣʘ.. ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʦʛʠʙʘʶʱʠʭ ʠʟʣʫʯʘʝʤʳʭ 

ʩʠʛʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʳʤ ʜʣʠʪʝʣʴʥʦʩʪʷʤ ʠʥʪʝʨʚʘʣʘ ɸɺ (88 ʙʠʪ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʜʨʫʛʠʤ ʫʢʘʟʘʥʥʳʤ ʠʥʪʝʨʚʘʣʘʤ ʧʦʣʥʦʛʦ TDMA ʢʘʜʨʘ (148 ʙʠʪ). 

     ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʩʪʘʥʜʘʨʪʝ GSM - ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʜʣʝʥʥʳʭ ʩʢʘʯʢʦʚ ʧʦ ʯʘʩʪʦʪʝ ʚ ʧʨʦʮʝʩʩʝ ʩʝʘʥʩʘ ʩʚʷʟʠ. ɻʣʘʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʪʘʢʠʭ ʩʢʘʯʢʦʚ 

(SFH - Slow Frequency Hopping) - ʦʙʝʩʧʝʯʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʥʝʩʝʥʠʷ ʚ ʨʘʜʠʦʢʘʥʘʣʘʭ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ. SFH 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʭ ʧʦʜʚʠʞʥʳʭ ʩʝʪʷʭ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʜʠʨʦʚʘʥʠʷ ʠ 

ʧʝʨʝʤʝʞʝʥʠʷ ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʜʚʠʞʝʥʠʠ ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ. ʇʨʠʥʮʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʝʜʣʝʥʥʳʭ ʩʢʘʯʢʦʚ ʧʦ ʯʘʩʪʦʪʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ, ʧʝʨʝʜʘʚʘʝʤʦʝ ʚ ʚʳʜʝʣʝʥʥʦʤ 

ʘʙʦʥʝʥʪʫ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ TDMA ʢʘʜʨʘ (577 ʤʢʩ), ʚ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʢʘʜʨʝ 

ʧʝʨʝʜʘʝʪʩʷ (ʧʨʠʥʠʤʘʝʪʩʷ) ʥʘ ʥʦʚʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ 

ʢʘʜʨʦʚ ʚʨʝʤʷ ʜʣʷ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 ʤʩ. 



     ɺ ʧʨʦʮʝʩʩʝ ʩʢʘʯʢʦʚ ʧʦ ʯʘʩʪʦʪʝ ʧʦʩʪʦʷʥʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʜʫʧʣʝʢʩʥʳʡ ʨʘʟʥʦʩ 45 ʄɻʮ 

ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ. ɺʩʝʤ ʘʢʪʠʚʥʳʤ ʘʙʦʥʝʥʪʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʦʜʥʦʡ 

ʩʦʪʝ, ʩʪʘʚʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʬʦʨʤʠʨʫʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦ 

ʠʩʢʣʶʯʘʝʪ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ ʧʨʠ ʧʨʠʝʤʝ ʩʦʦʙʱʝʥʠʡ ʘʙʦʥʝʥʪʘʤʠ ʚ ʩʦʪʝ. ʇʘʨʘʤʝʪʨʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʯʘʩʪʦʪ (ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʘʷ ʤʘʪʨʠʮʘ ʠ ʥʘʯʘʣʴʥʘʷ 

ʯʘʩʪʦʪʘ) ʥʘʟʥʘʯʘʶʪʩʷ ʢʘʞʜʦʡ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʥʘʣʘ. 

ʆʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʝʨʝʢʣʶʯʝʥʠʷ ʯʘʩʪʦʪ ʚ ʩʦʪʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʥʘʯʘʣʴʥʳʤ ʯʘʩʪʦʪʥʳʤ ʩʜʚʠʛʦʤ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ (ʧʦ ʘʣʛʦʨʠʪʤʫ ʬʦʨʤʠʨʦʚʘʥʠʷ) 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʩʤʝʞʥʳʭ ʩʦʪʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʠʨʫʶʱʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 

 

 

 

 

           ʆʈɻɸʅʀɿɸʎʀʗ ʌʀɿʀʏɽʉʂʀʍ ʀ ʃʆɻʀʏɽʉʂʀʍ ʂɸʅɸʃʆɺ 

           ɺ ʉʊɸʅɼɸʈʊɽ GSM 

 

ʏʘʩʪʦʪʥʳʡ ʧʣʘʥ ʩʪʘʥʜʘʨʪʘ GSM 

 

     ʉʪʘʥʜʘʨʪ GSM ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ (ʉʉʇʉ) 

ʚ ʩʣʝʜʫʶʱʠʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ: 890-915 ʄɻʮ - ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʜʚʠʞʥʳʤʠ ʩʪʘʥʮʠʷʤʠ (ʣʠʥʠʷ 

"ʚʚʝʨʭ"); 935-960 ʄɻʮ- ʜʣʷ ʧʝʨʝʜʘʯʠ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ (ʣʠʥʠʷ "ʚʥʠʟ"). ʉʝʪʠ GSM 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʝʚʨʦʧʝʡʩʢʠʤʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʝʪʷʤʠ 

ʘʥʘʣʦʛʦʚʳʭ ʉʉʇʉ ʩʪʘʥʜʘʨʪʦʚ NMT-900, TACS, ETACS. ʏʘʩʪʦʪʥʳʝ ʧʣʘʥʳ ʉʇʉʉ, 

ʚʢʣʶʯʘʷ ʩʪʘʥʜʘʨʪ GSM, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3.3. 



 
 

ʈʠʩ.3.3. ʏʘʩʪʦʪʥʳʝ ʧʣʘʥʳ ʉʇʉʉ. 

 

     ʂʘʞʜʘʷ ʠʟ ʧʦʣʦʩ, ʚʳʜʝʣʝʥʥʳʭ ʜʣʷ ʩʝʪʝʡ GSM, ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʯʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ. 

ʈʘʟʥʦʩ ʢʘʥʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 200 ʢɻʮ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʩʝʪʷʭ GSM 124 

ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʘ. ʏʘʩʪʦʪʳ, ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʝʡ ʥʘ 

ʙʘʟʦʚʫʶ ʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʛʨʫʧʧʠʨʫʶʪʩʷ ʧʘʨʘʤʠ, ʦʨʛʘʥʠʟʫʷ ʜʫʧʣʝʢʩʥʳʡ ʢʘʥʘʣ ʩ 

ʨʘʟʥʦʩʦʤ 45 ʄɻʮ. ʕʪʠ ʧʘʨʳ ʯʘʩʪʦʪ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʧʨʠ ʧʝʨʝʩʢʦʢʘʭ ʯʘʩʪʦʪʳ. ʂʘʞʜʘʷ ʩʦʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʧʨʠʩʚʦʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨ ʯʘʩʪʦʪ. 

     ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ FI (ʧ) - ʥʦʤʝʨ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʚ ʧʦʣʦʩʝ 890-915 ʄɻʮ, Fu (n) - 

ʥʦʤʝʨ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʚ ʧʦʣʦʩʝ 935-960 ʄɻʮ, ʪʦ ʯʘʩʪʦʪʳ ʢʘʥʘʣʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

 

 ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

    FI (n) = 890,2 + 0,2 (n-1), ʄɻʮ; 

    Fu (n) = FI (n) + 45, ʄɻʮ; 

    1<ʧ<124. 

     ʂʘʞʜʘʷ ʯʘʩʪʦʪʥʘʷ ʥʝʩʫʱʘʷ ʩʦʜʝʨʞʠʪ 8 ʬʠʟʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ 8 

ʚʨʝʤʝʥʥʳʭ ʦʢʥʘʭ ʚ ʧʨʝʜʝʣʘʭ ʊDʄɸ ʢʘʜʨʘ ʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʘʜʨʦʚ. ʂʘʞʜʳʡ 

ʬʠʟʠʯʝʩʢʠʡ ʢʘʥʘʣ ʠʩʧʦʣʴʟʫʝʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ ʚ ʢʘʞʜʦʤ ʚʨʝʤʝʥʥʦʤ TDMA 

ʢʘʜʨʝ. ɼʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʩʦʦʙʱʝʥʠʷ ʠ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, ʛʨʫʧʧʠʨʫʶʪʩʷ ʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʣʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʜʚʫʭ ʪʠʧʦʚ: ʢʘʥʘʣʳ 



ʩʚʷʟʠ - ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʜʠʨʦʚʘʥʥʦʡ ʨʝʯʠ ʠʣʠ ʜʘʥʥʳʭ (ʊʉʅ); ʢʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ - ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ cʠʥʭʨʦʥʠʟʘʮʠʠ (ʉʉʅ). 

    ɹʦʣʝʝ ʯʝʤ ʦʜʠʥ ʪʠʧ ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ 

ʬʠʟʠʯʝcʢʦʤ ʢʘʥʘʣʝ, ʥʦ ʪʦʣʴʢʦ ʧʨʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʙʠʥʘʮʠʠ. 

 

   ʉʪʨʫʢʪʫʨʘ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

 

    ɺ ʩʪʘʥʜʘʨʪʝ GSM ʨʘʟʣʠʯʘʶʪ ʣʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʩʚʷʟʠ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ:  

¶ TCH/F (Full Rate Traffic Channel) - ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʩ ʧʦʣʥʦʡ ʩʢʦʨʦʩʪʴʶ 

22,8 ʢʙʠʪ/ʩ (ʜʨʫʛʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ɺm); 

¶ TCH/H (Half Rate Traffic Channel) - ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʩ ʧʦʣʦʚʠʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ 11,4 ʢʙʠʪ/ʩ (ʜʨʫʛʦʝ ʦʙʦʟʥʘʯʝʥʠʝ Lm). 

     ʆʜʠʥ ʬʠʟʠʯʝʩʢʠʡ ʢʘʥʘʣ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʩ 

ʧʦʣʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠʣʠ ʜʚʘ ʢʘʥʘʣʘ ʩ ʧʦʣʦʚʠʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʢʘʥʘʣ ʩʚʷʟʠ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ; ʚʦ ʚʪʦʨʦʤ - ʜʚʘ ʢʘʥʘʣʘ ʩʚʷʟʠ ʟʘʥʠʤʘʶʪ ʪʦ ʞʝ 

ʩʘʤʦʝ ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ, ʥʦ ʩ ʧʝʨʝʤʝʞʝʥʠʝʤ ʚ ʩʦʩʝʜʥʠʭ ʢʘʜʨʘʭ (ʪ.ʝ. ʢʘʞʜʳʡ ʢʘʥʘʣ - ʯʝʨʝʟ 

ʢʘʜʨ).  

    ɼʣʷ ʧʝʨʝʜʘʯʠ ʢʦʜʠʨʦʚʘʥʥʦʡ ʨʝʯʠ ʠ ʜʘʥʥʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʢʘʥʘʣʳ ʩʚʷʟʠ ʩʣʝʜʫʶʱʠʭ 

ʪʠʧʦʚ: 

¶     TCH/FS (Full Rate Traffic Channel for Speech) 

            - ʢʘʥʘʣ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʩ ʧʦʣʥʦʡ ʩʢʦʨʦʩʪʴʶ; 

¶     TCH/HS (Half Rate Traffic Channel for Speech) : 

    - ʢʘʥʘʣ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʩ ʧʦʣʦʚʠʥʥʦʡ ʩʢʦʨʦʩʪʴʶ; 

¶     TCH/F 9,6 (Full Rate Traffic Channel for 9,6 kbit/s User Data) 

    - ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʧʦʣʥʦʡ ʩʢʦʨʦʩʪʴʶ 9,6 ʢʙʠʪ/ʩ; 

¶     TCH/F 4,8 (Full Rate Traffic Channel for 4,8 kbit/s User Data) 

    - ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʧʦʣʥʦʡ ʩʢʦʨʦʩʪʴʶ 4,8 ʢʙʠʪ/ʩ; 

¶     TCH/F 2,4 (Full Rate Traffic Channel for 2,4 kbit/s User Data) 

    - ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʧʦʣʥʦʡ ʩʢʦʨʦʩʪʴʶ 2,4 ʢʙʠʪ/ʩ; 

¶     ʊʉʅ/ʅ 4,8 (Half Rate Traffic Channel for 9,6 kbit/s User Data) 

    - ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʧʦʣʦʚʠʥʥʦʡ ʩʢʦʨʦʩʪʴʶ 4,8 ʢʙʠʪ/ʩ; 

¶     ʉʅ/ʅ 2,4 (Half Rate Traffic Channel for 9,6 kbit/s User Data) 

- ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʧʦʣʦʚʠʥʥʦʡ ʩʢʦʨʦʩʪʴʶ 2,4 ʢʙʠʪ/ʩ. 

 

     ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʢʘʥʘʣʝ TCH/FS ʨʘʚʥʘ 13 ʢʙʠʪ/ʩ 

(ʟʘ ʩʯʝʪ ʢʦʜʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 22,8 ʢʙʠʪ/ʩ ʚ ʢʘʥʘʣʝ TCH/F).  

     ʂʘʥʘʣʳ ʩʚʷʟʠ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʥʦ 

ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʥʘʧʨʠʤʝʨ, ʄʉʕ-ʊ ʍ.25. 

ʉʪʨʫʢʪʫʨʘ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 

     ʂʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ (ʉʉʅ) ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

    ʈʘʟʣʠʯʘʶʪ ʯʝʪʳʨʝ ʚʠʜʘ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ:  

¶     ɺʉʉʅ (Broadcast Control Channels) 

        - ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ;  

¶     ʉʉʉʅ (Common Control Channels)  

    - ʦʙʱʠʝ ʢʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ;  

¶     SDCCH ( Stand-alone Dedicated Control Channels) 

        - ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ;  

¶     ɸʉʉʅ (Associated Control Channels) 

    - ʩʦʚʤʝʱʝʥʥʳʝ ʢʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ.  



    ʂʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʥʘ ʚʩʝ ʧʦʜʚʠʞʥʳʝ ʩʪʘʥʮʠʠ. ʆʥʠ ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ 

ʧʦʜʚʠʞʥʳʤ ʩʪʘʥʮʠʷʤ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ. ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʚʠʜʘ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ɺʉʉʅ:  

¶     FCCH (Frequency Correction Channel) 

        - ʢʘʥʘʣ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʝʩʫʱʝʡ ʚ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ. ʇʦ ʵʪʦʤʫ ʢʘʥʘʣʫ ʧʝʨʝʜʘʝʪʩʷ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʘʷ ʥʝʩʫʱʘʷ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʘʩʪʦʪʥʳʤ ʩʜʚʠʛʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ 

ʢʘʥʘʣʘ ʩʚʷʟʠ;  

¶     SCH (Synchronization Channel) 

        - ʢʘʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʧʦʜʚʠʞʥʫʶ 

ʩʪʘʥʮʠʶ ʦ ʢʘʜʨʦʚʦʡ (ʚʨʝʤʝʥʥʦʡ) ʩʠʥʭʨʦʥʠʟʘʮʠʠ;  

¶     ɺʉʉʅ (Broadcast Control Channel) 

        - ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʦʩʥʦʚʥʳʭ ʢʦʤʘʥʜ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʝʜʘʯʝʡ (ʥʦʤʝʨ ʦʙʱʠʭ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ ʜʨʫʛʠʤʠ ʢʘʥʘʣʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʪ.ʜ.).  

    ʀʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʪʠʧʘ ʦʙʱʠʭ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʉʉʉʅ:  

¶     ʈʉʅ (Paging Channel) 

        - ʢʘʥʘʣ ʚʳʟʦʚʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʢ 

ʧʦʜʚʠʞʥʦʡ ʜʣʷ ʝʝ ʚʳʟʦʚʘ;  

¶     RACH (Random Access Channel) 

        - ʢʘʥʘʣ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʜʦʩʪʫʧʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʢ ʙʘʟʦʚʦʡ ʜʣʷ ʟʘʧʨʦʩʘ ʦ ʥʘʟʥʘʯʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʘʥʘʣʘ 

ʫʧʨʘʚʣʝʥʠʷ;  

¶     AGCH (Access Grant Channel) - ʢʘʥʘʣ ʨʘʟʨʝʰʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʥʘ ʧʦʜʚʠʞʥʫʶ (ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʢʘʥʘʣʫ ʩʚʷʟʠ).  

     ɺʳʜʝʣʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʣʷ ʩʚʷʟʠ ʤʝʞʜʫ ʙʘʟʦʚʦʡ ʠ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʷʤʠ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ 

ʪʘʢʠʭ ʢʘʥʘʣʦʚ:  

¶     SDCCH/4 (Stand-alone Dedicated Control Channel) 

        - ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʧʦʜʢʘʥʘʣʦʚ;  

¶     SDCCH/8 (Stand-alone Dedicated Control Channel) 

        - ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʧʦʜʢʘʥʘʣʦʚ.  

     ʕʪʠ ʢʘʥʘʣʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʠʜʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʦ ʥʠʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʧʨʦʩ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʦ ʪʨʝʙʫʝʤʦʤ ʚʠʜʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʠ ʚʳʜʝʣʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ 

ʢʘʥʘʣʘ ʩʚʷʟʠ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ. 

     ʉʦʚʤʝʱʝʥʥʳʝ ʢʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʤʝʞʜʫ ʙʘʟʦʚʦʡ ʠ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʷʤʠ. ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ "ʚʥʠʟ" ʦʥʠ ʧʝʨʝʜʘʶʪ ʢʦʤʘʥʜʫ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ "ʚʚʝʨʭ" - ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʘʪʫʩʝ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ. ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ ɸʉʉʅ:  

¶     FACCH (Fast Associated Control Channel) - ʙʳʩʪʨʳʡ ʩʦʚʤʝʱʝʥʥʳʡ ʢʘʥʘʣ 

ʫʧʨʘʚʣʝʥʠʷ, ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʤʘʥʜ ʧʨʠ ʧʝʨʝʭʦʜʝ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʠʟ ʩʦʪʳ 

ʚ ʩʦʪʫ, ʪ.ʝ. ʧʨʠ "ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʝ" ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ;  

¶     SACCH (Slow Assocaited Control Channel) - ʤʝʜʣʝʥʥʳʡ ʩʦʚʤʝʱʝʥʥʳʡ ʢʘʥʘʣ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ "ʚʥʠʟ" ʧʝʨʝʜʘʝʪ ʢʦʤʘʥʜʳ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʳʭʦʜʥʦʛʦ 

ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ. ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ "ʚʚʝʨʭ" 

ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʦʩʳʣʘʝʪ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʫʨʦʚʥʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʳʭʦʜʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʠʟʤʝʨʝʥʥʦʛʦ ʧʨʠʝʤʥʠʢʦʤ ʫʨʦʚʥʷ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠ ʝʛʦ ʢʘʯʝʩʪʚʘ.  

     ɺ ʩʦʚʤʝʱʝʥʥʦʤ ʢʘʥʘʣʝ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʛʜʘ ʩʦʜʝʨʞʠʪʩʷ ʦʜʠʥ ʠʟ ʜʚʫʭ ʢʘʥʘʣʦʚ: 

ʢʘʥʘʣ ʩʚʷʟʠ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ. 



     ʉʦʚʤʝʱʝʥʥʳʝ ʢʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʛʜʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ 

ʠʣʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʘʶʪ ʰʝʩʪʴ ʚʠʜʦʚ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ:  

¶     FACCH/F, ʦʙʲʝʜʠʥʝʥʥʳʡ ʩ TCH/F;  

¶     FACCH/H, ʦʙʲʝʜʠʥʝʥʥʳʡ ʩ ʊʉʅ/ʅ;  

¶     SACCH/TF, ʦʙʲʝʜʠʥʝʥʥʳʡ ʩ TCH/F;  

¶     SACCH/TH, ʦʙʲʝʜʠʥʝʥʥʳʡ ʩ ʊʉʅ/ʅ;  

¶     SACCH/C4, ʦʙʲʝʜʠʥʝʥʥʳʡ ʩ SDCCH/4;  

¶     SACCH/C8, ʦʙʲʝʜʠʥʝʥʥʳʡ ʩ SDCCH/8.  

ʆʨʛʘʥʠʟʘʮʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ 

     ɼʣʷ ʧʝʨʝʜʘʯʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʊʉʅ ʠ ʩʦʚʤʝʱʝʥʥʳʭ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ FACCH ʠ 

SACCH ʠʩʧʦʣʴʟʫʝʪʩʷ 26-ʢʘʜʨʦʚʳʡ ʤʫʣʴʪʠʢʘʜʨ.  ɺ ʧʦʣʥʦʩʢʦʨʦʩʪʥʦʤ ʢʘʥʘʣʝ ʩʚʷʟʠ ʚ 

ʢʘʞʜʦʤ 13-ʤ TDMA ʢʘʜʨʝ ʤʫʣʴʪʠʢʘʜʨʘ ʧʝʨʝʜʘʝʪʩʷ ʧʘʢʝʪ ʠʥʬʦʨʤʘʮʠʠ ʢʘʥʘʣʘ SSACCH; 

ʢʘʞʜʳʡ 26-ʡ TDMA ʢʘʜʨ ʤʫʣʴʪʠʢʘʜʨʘ ʩʚʦʙʦʜʝʥ. ɺ ʧʦʣʫʩʢʦʨʦʩʪʥʦʤ ʢʘʥʘʣʝ ʩʚʷʟʠ ʧʘʢʝʪ 

ʠʥʬʦʨʤʘʮʠʠ ʢʘʥʘʣʘ SACCH ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʘʞʜʦʤ 13-ʤ ʠ 26-ʤ TDMA ʢʘʜʨʘʭ ʤʫʣʴʪʠʢʘʜʨʘ. 

     ɼʣʷ ʦʜʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʚ ʢʘʞʜʦʤ TDMA ʢʘʜʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 114 ʙʠʪ. ʊʘʢ 

ʢʘʢ ʚ ʤʫʣʴʪʠʢʘʜʨʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʘʥʘʣʘ ʩʚʷʟʠ ʊʉʅ ʠʩʧʦʣʴʟʫʝʪʩʷ 24 TDMA ʢʘʜʨʘ ʠʟ 26 ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʤʫʣʴʪʠʢʘʜʨʘ ʩʦʩʪʘʚʣʷʝʪ 120 ʤʩ, ʦʙʱʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʦʦʙʱʝʥʠʡ ʧʦ ʊʉʅ ʢʘʥʘʣʫ ʩʦʩʪʘʚʣʷʝʪ 22,8 ʢʙʠʪ/ʩ. ʂʘʥʘʣ SACCH ʟʘʥʠʤʘʝʪ ʚ 

ʧʦʣʥʦʩʢʦʨʦʩʪʥʦʤ ʢʘʥʘʣʝ ʩʚʷʟʠ ʪʦʣʴʢʦ ʦʜʠʥ TDMA ʢʘʜʨ, ʪʦ ʝʩʪʴ 114 ʙʠʪ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʧʦ SACCH ʢʘʥʘʣʫ ʩʦʩʪʘʚʠʪ 950 ʙʠʪ/ʩ. ʇʦʣʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ 

ʦʙʲʝʜʠʥʝʥʥʦʤ TCH/SACCH ʢʘʥʘʣʝ ʩ ʫʯʝʪʦʤ ʧʫʩʪʦʛʦ (ʩʚʦʙʦʜʥʦʛʦ) 26-ʛʦ TDMA ʢʘʜʨʘ 

ʩʦʩʪʘʚʠʪ  22,8 + 0,950 +0,950 = 24,7 ʢʙʠʪ/ʩ. 

     ɿʘ ʚʨʝʤʷ 26-ʢʘʜʨʦʚʦʛʦ ʤʫʣʴʪʠʢʘʜʨʘ (ʚ ʦʜʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʢʘʥʘʣʝ) ʤʦʞʝʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʜʚʘ ʧʦʣʫʩʢʦʨʦʩʪʥʳʭ ʊʉʅ ʢʘʥʘʣʘ, ʢʘʞʜʳʡ ʧʦ 12 TDMA ʢʘʜʨʦʚ (ʊ ʠ t). 

ʇʫʩʪʦʡ 26-ʡ TDMA ʢʘʜʨ ʚ ʧʦʣʥʦʩʢʦʨʦʩʪʥʦʤ ʢʘʥʘʣʝ ʊʉʅ ʦʪʚʦʜʠʪʩʷ ʜʣʷ ʢʘʥʘʣʘ SACCH ʚʦ 

ʚʪʦʨʦʤ ʧʦʣʫʩʢʦʨʦʩʪʥʦʤ ʢʘʥʘʣʝ ʊʉʅ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʣʫʩʢʦʨʦʩʪʥʦʛʦ ʢʘʥʘʣʘ ʊʉʅ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʩʦʩʪʘʚʣʷʝʪ 11,4 ʢʙʠʪ/ʩ; ʧʦʣʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ ʦʙʲʝʜʠʥʝʥʥʦʤ 

ʧʦʣʫʩʢʦʨʦʩʪʥʦʤ ʢʘʥʘʣʝ TCH/SACCH ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʝʡ - 24,7 ʢʙʠʪ/ʩ. 

     ɹʳʩʪʨʳʡ ʩʦʚʤʝʱʝʥʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ FACCH ʧʝʨʝʜʘʝʪʩʷ ʧʦʣʦʚʠʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ TDMA ʢʘʜʨʘ ʚ ʢʘʥʘʣʝ ʊʉʅ, ʩ ʢʦʪʦʨʳʤ ʦʥ 

ʩʦʚʤʝʱʘʝʪʩʷ ʚ ʚʦʩʴʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʊ ʠʣʠ t ʢʘʜʨʘʭ. 

     ɼʣʷ ʧʝʨʝʜʘʯʠ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ FACCH ʠ SACCH) 

ʠʩʧʦʣʴʟʫʝʪʩʷ 51-ʢʘʜʨʦʚʳʡ ʤʫʣʴʪʠʢʘʜʨ. 

ʆʙʲʝʜʠʥʝʥʠʝ ɺʉʉʅ/ʉʉʉʅ ʢʘʥʘʣʦʚ 

     ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʢʘʥʘʣʘ TCH/SACCH, ʛʜʝ ʬʠʟʠʯʝʩʢʠʡ 

ʢʘʥʘʣ ʚʳʜʝʣʷʝʪʩʷ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʘʙʦʥʝʥʪʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʡ ʢʘʥʘʣ ɺʉʉʅ/ʉʉʉʅ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʩʝʭ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ, ʢʦʪʦʨʳʝ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ 

ʦʜʥʦʡ ʩʦʪʝ. ɹʦʣʝʝ ʪʦʛʦ, ʚʩʝ ʧʦʜʢʘʥʘʣʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʚ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ, ʷʚʣʷʶʪʩʷ 

ʩʠʤʧʣʝʢʩʥʳʤʠ. 

     ɺ ʢʘʥʘʣʝ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ (ɺʉʉʅ, "ʩʝʪʴ - ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ") 

ʧʝʨʝʜʘʝʪʩʷ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʪʠ (ʩʦʪʝ), ʚ ʢʦʪʦʨʦʡ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʠ ʦ ʩʤʝʞʥʳʭ ʩʦʪʘʭ. 

     ɺ ʢʘʥʘʣʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (SCH, "ʩʝʪʴ - ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ") ʧʝʨʝʜʘʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʨʝʤʝʥʥʦʡ (ʮʠʢʣʦʚʦʡ) ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʦʧʦʟʥʘʚʘʥʠʠ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. 

     ɺ ʢʘʥʘʣʝ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ (FCCH, "ʩʝʪʴ - ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ") ʧʝʨʝʜʘʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʝʩʫʱʝʡ. 

     ʂʘʥʘʣ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʜʦʩʪʫʧʘ (RACH, "ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ - ʩʝʪʴ") ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʝʡ ʚ ʨʝʞʠʤʝ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ALOHA ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʥʘʜʦ ʧʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʠʣʠ ʩʜʝʣʘʪʴ ʚʳʟʦʚ. 



     ʂʘʥʘʣ ʨʘʟʨʝʰʝʥʥʦʛʦ ʜʦʩʪʫʧʘ (AGCH, "ʩʝʪʴ - ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ") ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʟʘʥʷʪʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʚʠʜʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ (SDCCH ʠʣʠ ʊʉʅ) ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʝʡ, 

ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʟʘʧʨʘʰʠʚʘʣʘ ʠʭ ʯʝʨʝʟ ʢʘʥʘʣ RACH. 

     ʂʘʥʘʣ ʚʳʟʦʚʘ (ʈʉʅ, "ʩʝʪʴ - ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ") ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʟʦʚʘ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʥʠʮʠʘʪʦʨʦʤ ʚʳʟʦʚʘ ʷʚʣʷʝʪʩʷ ʩʝʪʴ (ʘʙʦʥʝʥʪ ʩʝʪʠ).  

     ʃʠʥʠʷ "ʚʚʝʨʭ" ɺʉʉʅ/ʉʉʉʅ ʢʘʥʘʣʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʘʥʘʣʘ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʜʦʩʪʫʧʘ RACH, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ ʦʪ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʢ ʩʝʪʠ. ʇʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʫʣʝʚʦʡ ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ ʚ ʣʶʙʦʤ ʠʟ ʢʘʜʨʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ. 

     ʅʘ ʣʠʥʠʠ "ʚʥʠʟ" 51 ʢʘʜʨ ʛʨʫʧʧʠʨʫʝʪʩʷ ʚ 5 ʛʨʫʧʧ ʧʦ 10 ʢʘʜʨʦʚ, ʧʨʠ ʵʪʦʤ ʦʜʠʥ ʢʘʜʨ 

ʦʩʪʘʝʪʩʷ ʩʚʦʙʦʜʥʳʤ, ʢʘʞʜʘʷ ʠʟ ʵʪʠʭ ʛʨʫʧʧ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʘʥʘʣʘ FCCH, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ 

ʢʘʥʘʣ SCH. ʆʩʪʘʣʴʥʳʝ 8 ʢʘʜʨʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʦʙʨʘʟʫʶʪ ʜʚʘ ʙʣʦʢʘ ʠʟ ʯʝʪʳʨʝʭ ʢʘʜʨʦʚ. 

ʇʝʨʚʳʡ ʙʣʦʢ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʘʥʘʣʘ ʉʉʅ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ 9 ʙʣʦʢʦʚ 

(ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʙʣʦʢʘʤʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚʳʟʦʚʘ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʘʥʘʣʦʚ 

ʈʉʅ ʠ AGCH ʦʙʱʝʛʦ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʉʉʉʅ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʩʣʫʯʘʝ: 4 ʢʘʜʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʘʥʘʣʘ ɺʉʉʅ, 5 - ʜʣʷ FCCH, 5 - ʜʣʷ SCH ʠ 36 ʣʠʙʦ ʜʣʷ 

AGCH, ʣʠʙʦ ʜʣʷ ʈʉʅ (9 ʙʣʦʢʦʚ ʚʳʟʦʚʘ). 

     ʂʘʞʜʘʷ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʦʜʠʥ ʠʟ ʜʝʚʷʪʠ ʙʣʦʢʦʚ ʚʳʟʦʚʘ, ʥʦ 

ʢʘʞʜʳʡ ʚʳʟʳʚʥʦʡ ʙʣʦʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʳʟʦʚʘ ʙʦʣʝʝ ʦʜʥʦʡ ʩʪʘʥʮʠʠ. 

     ʇʦʣʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʣʷ ʢʘʥʘʣʘ ɺʉʉʅ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʘʥʘʣʘ AGCH/PCH 

ʩʦʩʪʘʚʣʷʝʪ 1,94 ʢʙʠʪ/ʩ (4ʭ114 ʙʠʪ ʟʘ 235 ʤʩ). 

     ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʝʨʝʤʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 51-

ʢʘʜʨʦʚʦʤ ʤʫʣʴʪʠʢʘʜʨʝ. "ʇʝʨʝʤʝʥʥʳʤʠ" ʠʭ ʥʘʟʳʚʘʶʪ ʧʦʪʦʤʫ, ʯʪʦ ʠʭ ʩʪʨʫʢʪʫʨʘ ʠʟʤʝʥʷʝʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʚ ʩʦʪʝ. ɺ ʦʜʥʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ 8SDCCH/8 ʚ ʦʜʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʢʘʥʘʣʝ. ʆʜʥʘʢʦ, ʝʩʣʠ 

ʥʘʛʨʫʟʢʘ ʚ ʩʦʪʝ ʤʘʣʘ, ʩʪʨʫʢʪʫʨʫ ɺʉʉʅ/ʉʉʉʅ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ SDCCH/4 ʚ ʦʜʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʢʘʥʘʣʝ. ɽʩʣʠ ʩʦʪʘ ʠʩʧʳʪʳʚʘʝʪ 

ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ, ʦʜʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʩʝʛʦ 

ʪʨʘʬʠʢʘ ɺʉʉʅ/ʉʉʉʅ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ 2, 4 ʠ 6 ʚ ʩʪʨʫʢʪʫʨʝ ɺʉʉʅ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʵʪʦʡ ʮʝʣʠ, ʦʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʜʘʶʪʩʷ ʧʫʩʪʳʝ ʠʥʪʝʨʚʘʣʳ 

ʚʤʝʩʪʦ SCH ʠ FCCH. 

     ʆʪʦʙʨʘʞʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʧʨʦʮʝʩʩʳ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʰʠʬʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ. 

     ɼʣʷ ʟʘʱʠʪʳ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʦʪ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʜʘʯʠ, ʠʩʧʦʣʴʟʫʶʪ ʪʨʠ ʚʠʜʘ ʢʦʜʠʨʦʚʘʥʠʷ: ʙʣʦʯʥʦʝ - ʜʣʷ ʙʳʩʪʨʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 

ʦʰʠʙʦʢ ʧʨʠ ʧʨʠʝʤʝ; ʩʚʝʨʭʪʦʯʥʦʝ - ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʦʰʠʙʦʢ; ʧʝʨʝʤʝʞʝʥʠʝ - 

ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʘʢʝʪʦʚ ʦʰʠʙʦʢ ʚ ʦʜʠʥʦʯʥʳʝ. 

     ɼʣʷ ʟʘʱʠʪʳ ʢʘʥʘʣʦʚ ʦʪ ʧʦʜʩʣʫʰʠʚʘʥʠʷ ʚ ʢʘʥʘʣʘʭ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ 

ʰʠʬʨʦʚʘʥʠʝ. 

     ɼʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʘʫʩʩʦʚʩʢʘʷ 

ʯʘʩʪʦʪʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʯʘʩʪʦʪʥʳʤ ʩʜʚʠʛʦʤ (GMSK). 

 

   ʄʦʜʫʣʷʮʠʷ ʨʘʜʠʦʩʠʛʥʘʣʘ 

 

     ɺ ʩʪʘʥʜʘʨʪʝ GSM ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʢʪʨʘʣʴʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʛʘʫʩʩʦʚʩʢʘʷ ʯʘʩʪʦʪʥʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʯʘʩʪʦʪʥʳʤ ʩʜʚʠʛʦʤ (GMSK). ʄʘʥʠʧʫʣʷʮʠʷ ʥʘʟʳʚʘʝʪʩʷ 

"ʛʘʫʩʩʦʚʩʢʦʡ" ʧʦʪʦʤʫ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʜʦ ʤʦʜʫʣʷʪʦʨʘ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʬʠʣʴʪʨ ʥʠʞʥʠʭ ʯʘʩʪʦʪ (ʌʅʏ) ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ɻʘʫʩʩʘ, ʯʪʦ ʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠʟʣʫʯʘʝʤʦʛʦ ʨʘʜʠʦʩʠʛʥʘʣʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

GMSK ʨʘʜʠʦʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʜʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʠʪʘ ʬʘʟʘ ʥʝʩʫʱʝʡ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 90Á. ʕʪʦ ʥʘʠʤʝʥʴʰʝʝ ʚʦʟʤʦʞʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʬʘʟʳ, ʨʘʩʧʦʟʥʘʚʘʝʤʦʝ ʧʨʠ ʜʘʥʥʦʤ ʪʠʧʝ ʤʦʜʫʣʷʮʠʠ. ʅʝʧʨʝʨʳʚʥʦʝ ʠʟʤʝʥʝʥʠʝ 



ʬʘʟʳ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʜʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʦʪʥʫʶ ʤʦʜʫʣʷʮʠʶ ʩ ʜʠʩʢʨʝʪʥʳʤ 

ʠʟʤʝʥʝʥʠʝʤ ʯʘʩʪʦʪʳ. ʇʨʠʤʝʥʝʥʠʝ ʬʠʣʴʪʨʘ ɻʘʫʩʩʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʜʠʩʢʨʝʪʥʦʤ ʠʟʤʝʥʝʥʠʠ 

ʯʘʩʪʦʪʳ ʧʦʣʫʯʠʪʴ "ʛʣʘʜʢʠʝ ʧʝʨʝʭʦʜʳ". ɺ ʩʪʘʥʜʘʨʪʝ GSM ʧʨʠʤʝʥʷʝʪʩʷ GMSK-ʤʦʜʫʣʷʮʠʷ ʩ 

ʚʝʣʠʯʠʥʦʡ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʣʦʩʳ ɺʊ - 0,3, ʛʜʝ ɺ - ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʬʠʣʴʪʨʘ ʧʦ ʫʨʦʚʥʶ 

ʤʠʥʫʩ 3 ʜɹ, ʊ - ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʙʠʪʘ ʮʠʬʨʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ.     ʆʩʥʦʚʦʡ 

ʬʦʨʤʠʨʦʚʘʪʝʣʷ GMSK-ʩʠʛʥʘʣʘ ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪʫʨʥʳʡ (1/Q) ʤʦʜʫʣʷʪʦʨ. ʉʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʫʤʥʦʞʠʪʝʣʝʡ ʠ ʦʜʥʦʛʦ ʩʫʤʤʘʪʦʨʘ. ɿʘʜʘʯʘ ʵʪʦʡ ʩʭʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ, ʦʯʝʥʴ ʪʦʯʥʫʶ ʬʘʟʦʚʫʶ ʤʦʜʫʣʷʮʠʶ. ʆʜʠʥ ʫʤʥʦʞʠʪʝʣʴ ʠʟʤʝʥʷʝʪ 

ʘʤʧʣʠʪʫʜʫ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ, ʘ ʚʪʦʨʦʡ ʢʦʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʢʦʣʝʙʘʥʠʷ. ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ ʜʦ 

ʫʤʥʦʞʠʪʝʣʷ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʝ ʢʚʘʜʨʘʪʫʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʈʘʟʣʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʜʚʫʭ ʦʙʦʟʥʘʯʝʥʥʳʭ "sin" ʠ "cos" ʙʣʦʢʘʭ. 

        ʄʦʜʫʣʷʮʠʶ GMSK ʦʪʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʜʣʷ 

ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ:  

¶     ʧʦʩʪʦʷʥʥʘʷ ʧʦ ʫʨʦʚʥʶ ʦʛʠʙʘʶʱʘʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʧʝʨʝʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʫʩʠʣʠʪʝʣʷʤʠ ʤʦʱʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʢʣʘʩʩʘ ʉ;  

¶     ʢʦʤʧʘʢʪʥʳʡ ʩʧʝʢʪʨ ʥʘ ʚʳʭʦʜʝ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʥʝʧʦʣʦʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ;  

¶     ʭʦʨʦʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʥʘʣʘ ʩʚʷʟʠ.  

 

          ʂʆɼʀʈʆɺɸʅʀɽ ʀ ʇɽʈɽʄɽɾɽʅʀɽ ɺ ʂɸʅɸʃɸʍ ʉɺʗɿʀ ʀ  

          ʋʇʈɸɺʃɽʅʀʗ ʉʊɸʅɼɸʈʊɸ GSM 

 

ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʞʝʥʠʷ ʚ ʩʪʘʥʜʘʨʪʝ GSM 

        ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʦʰʠʙʦʢ ʚ ʨʘʜʠʦʢʘʥʘʣʘʭ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ GSM PLMN ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʚʝʨʪʦʯʥʦʝ ʠ ʙʣʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʧʝʨʝʤʝʞʝʥʠʝʤ. ʇʝʨʝʤʝʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʘʢʝʪʦʚ ʦʰʠʙʦʢ ʚ ʦʜʠʥʦʯʥʳʝ. ʉʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʩ ʦʜʠʥʦʯʥʳʤʠ ʦʰʠʙʢʘʤʠ. ɹʣʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʭ ʦʰʠʙʦʢ . 

        ɹʣʦʯʥʳʡ ʢʦʜ (ʧ, k, t) ʧʨʝʦʙʨʘʟʫʝʪ k ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʤʚʦʣʦʚ ʚ ʧ ʩʠʤʚʦʣʦʚ ʧʫʪʝʤ 

ʜʦʙʘʚʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ʯʝʪʥʦʩʪʠ (n-k), ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ t ʦʰʠʙʦʢ ʩʠʤʚʦʣʦʚ. 

        ʉʚʝʨʪʦʯʥʳʝ ʢʦʜʳ (ʉʂ) ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʥʝʧʨʝʨʳʚʥʳʭ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʭ ʢʦʜʦʚ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʂ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʂ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʜʣʠʥʦʡ 

ʢʦʜʦʚʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ, ʠ ʧʦʢʘʟʳʚʘʝʪ, ʥʘ ʢʘʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʚʳʭʦʜʥʳʭ ʩʠʤʚʦʣʦʚ 

ʚʣʠʷʝʪ ʜʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʤʚʦʣ. ʊʘʢ ʢʘʢ ʩʣʦʞʥʦʩʪʴ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʉʂ ʧʦ 

ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʤʫ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ, ʘʣʛʦʨʠʪʤʫ ɺʠʪʝʨʙʠ ʚʦʟʨʘʩʪʘʝʪ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʢʦʜʦʚʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʦ ʪʠʧʦʚʳʝ ʟʥʘʯʝʥʠʷ ʂ 

ʤʘʣʳ ʠ ʣʝʞʘʪ ʚ ʠʥʪʝʨʚʘʣʝ 3-10. ɼʨʫʛʦʡ ʥʝʜʦʩʪʘʪʦʢ ʉʂ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʝ 

ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʰʠʙʢʠ. ʇʦʵʪʦʤʫ ʚ ʩʪʘʥʜʘʨʪʝ GSM ʜʣʷ ʚʥʝʰʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 

ʦʰʠʙʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʣʦʯʥʳʡ ʢʦʜ ʥʘ ʦʩʥʦʚʝ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʘ (2, 1, 5) ʩʦ ʩʢʦʨʦʩʪʴʶ 

r=1/2. ʅʘʠʙʦʣʴʰʠʡ ʚʳʠʛʨʳʰ ʉʂ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʣʴʢʦ ʧʨʠ ʦʜʠʥʦʯʥʳʭ (ʩʣʫʯʘʡʥʳʭ) 

ʦʰʠʙʢʘʭ ʚ ʢʘʥʘʣʝ. 

        ɺ ʢʘʥʘʣʘʭ ʩ ʟʘʤʠʨʘʥʠʷʤʠ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ GSM PLMN, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʉʂ ʩʦʚʤʝʩʪʥʦ ʩ ʧʝʨʝʤʝʞʝʥʠʝʤ. 

        ɺ GSM PLMN ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʨʝʯʝʚʳʭ ʢʘʥʘʣʦʚ ʠ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʣʷ ʨʝʯʝʚʳʭ ʢʘʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʘ ʩʚʷʟʴ ʚ ʨʝʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʩ ʢʦʨʦʪʢʠʤʠ ʟʘʜʝʨʞʢʘʤʠ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʚ ʢʘʥʘʣʝ. ɼʣʷ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ 

ʜʘʥʥʳʭ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ, ʥʦ ʜʦʧʫʩʢʘʝʪʩʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʠ 

ʟʘʜʝʨʞʢʠ. 

        ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʦʡ ʢʘʜʨʦʚ ʚ ʩʪʘʥʜʘʨʪʝ GSM ʧʝʨʝʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʦʨʤʘʣʴʥʦʤ 

ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ (NB) TDMA ʢʘʜʨʘ. ʉʪʨʫʢʪʫʨʘ NB (ʜʚʘ ʧʘʢʝʪʘ ʧʦ 57 



ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪ ʢʘʞʜʳʡ) ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʢʦʣʠʯʝʩʪʚʦ ʢʦʜʠʨʦʚʘʥʥʳʭ ʙʠʪ m, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ n - ʥʝʢʦʜʠʨʦʚʘʥʥʳʤ ʙʠʪʘʤ ʚ ʦʙʱʝʡ ʩʭʝʤʝ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʞʝʥʠʷ, 

ʨʘʚʥʷʣʘʩʴ ʙʳ ʮʝʣʦʤʫ ʯʠʩʣʫ, ʢʨʘʪʥʦʤʫ 19. ɿʘʪʝʤ ʵʪʠ ʙʠʪʳ ʟʘʰʠʬʨʦʚʳʚʘʶʪʩʷ ʠ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ I ʛʨʫʧʧ. ʂʦʣʠʯʝʩʪʚʦ ʙʠʪ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʪʘʢʞʝ ʜʦʣʞʥʦ ʨʘʚʥʷʪʴʩʷ 19, I 

ʛʨʫʧʧ ʧʝʨʝʭʦʜʷʪ ʚ I ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʅʦʤʝʨ I ʥʘʟʳʚʘʝʪʩʷ ʩʪʝʧʝʥʴʶ ʧʝʨʝʤʝʞʝʥʠʷ. 

        ɺ ʨʘʟʣʠʯʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʚʝʨʪʦʯʥʳʝ ʢʦʜʳ, 

ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʟʘʱʠʪʝ ʦʪ ʦʰʠʙʦʢ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳ. ɼʣʷ 

ʫʧʨʦʱʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʜʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʧʦʣʠʥʦʤʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʨʪʦʯʥʳʡ ʢʦʜ ʩ 

ʦʜʥʦʡ ʩʢʦʨʦʩʪʴʶ ʛ=1/2. ʆʜʥʘʢʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʣʥʦʩʢʦʨʦʩʪʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʨʫʢʪʫʨʫ ʨʘʟʤʝʱʝʥʠʷ 

ʙʠʪ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʢʘʜʨʦʚ ʥʝʦʙʭʦʜʠʤʘ ʩʢʦʨʦʩʪʴ ʛ=244/456=0,535. ɼʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʩʢʦʨʦʩʪʠ ʚ ʨʝʯʝʚʦʤ ʢʘʥʘʣʝ ʜʦ ʛ=1/2 ʧʨʠʤʝʥʷʶʪ ʧʨʦʨʝʞʠʚʘʥʠʝ, ʪʦ ʝʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠʡ 

ʧʨʦʧʫʩʢ ʥʝʢʦʪʦʨʳʭ ʢʦʜʠʨʦʚʘʥʥʳʭ ʩʠʤʚʦʣʦʚ. ʊʘʢʘʷ ʦʧʝʨʘʮʠʷ ʥʘʟʳʚʘʝʪʩʷ 

ʧʝʨʬʦʨʠʨʦʚʘʥʠʝʤ, ʘ ʬʦʨʤʠʨʫʝʤʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʜʳ ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ. 

ʇʨʠ ʧʨʠʝʤʝ ʜʝʢʦʜʝʨ, ʟʥʘʷ ʘʣʛʦʨʠʪʤ ʧʨʦʨʝʞʠʚʘʥʠʷ, ʠʥʪʝʨʧʦʣʠʨʫʝʪ ʧʨʠʥʠʤʘʝʤʳʝ ʜʘʥʥʳʝ. 

    ʇʨʠ ʧʝʨʝʜʘʯʝ ʣʦʛʠʯʝʩʢʦʛʦ ʙʳʩʪʨʦʛʦ ʩʦʚʤʝʱʝʥʥʦʛʦ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ FACCH 

ʧʝʨʬʦʨʠʨʦʚʘʥʠʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ.      

ʂʦʜʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʤʝʞʝʥʠʝ ʚ ʧʦʣʥʦʩʢʦʨʦʩʪʥʦʤ ʢʘʥʘʣʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

        ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʚ 

ʧʦʣʥʦʩʢʦʨʦʩʪʥʳʭ ʢʘʥʘʣʘʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʝʨʝʤʝʞʝʥʠʷ. 

ɺ ʵʪʠʭ ʢʘʥʘʣʘʭ ʚʥʫʪʨʠʢʘʜʨʦʚʦʝ ʧʝʨʝʤʝʞʝʥʠʝ (IɺI/ɺ) ʨʝʘʣʠʟʫʝʪʩʷ ʜʣʷ ʩʪʝʧʝʥʠ 

ʧʝʨʝʤʝʞʝʥʠʷ I=19, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 19ʭ116=2204 ʙʠʪ. ɽʩʣʠ 

ʙʠʪʳ I-ʛʦ ʧʘʢʝʪʘ (ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ) ʜʦ ʧʝʨʝʤʝʞʝʥʠʷ ʦʙʦʟʥʘʯʠʪʴ ʢʘʢ ʉ (Km), 

m=1...116, ʪʦ ʩʭʝʤʘ ʧʝʨʝʤʝʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʦʟʠʮʠʠ ʙʠʪ ʧʦʩʣʝ ʧʝʨʝʤʝʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

I (ʂ + j,j + 19t) = ʉ (ʂ, ʪ) ʜʣʷ ʚʩʝʭ ʂ  

j = m mod 19, t = m mod 6. 

 

          ɸʉʇɽʂʊʓ ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʉʊɸʅɼɸʈʊɽ GSM  
 

         ʉʦʪʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʠʥʷʪʴ ʚʩʝʭ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʝʩʣʠ ʙʫʜʫʪ ʛʘʨʘʥʪʠʨʦʚʘʥʳ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʚʷʟʠ: ʩʝʢʨʝʪʥʦʩʪʴ 

ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʉʝʢʨʝʪʥʦʩʪʴ ʜʦʣʞʥʘ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʠʟ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʢʦʤʫ-ʣʠʙʦ, ʢʨʦʤʝ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʦʣʫʯʘʪʝʣʷ. ʇʨʦʙʣʝʤʘ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʤʝʰʘʪʴ ʢʦʤʫ-ʣʠʙʦ, ʢʨʦʤʝ 

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʦʪʧʨʘʚʠʪʝʣʷ), ʠʟʤʝʥʠʪʴ ʢʘʥʘʣ, ʪʦ ʝʩʪʴ ʧʦʣʫʯʘʪʝʣʴ 

ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝʨʝʥ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʥ ʧʨʠʥʠʤʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʪ 

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʢʨʝʪʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʠʬʨʦʚʘʥʠʷ ʢʘʢ 

ʩʧʦʩʦʙʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʦʦʙʱʝʥʠʡ. 

         ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʩʦʦʙʱʝʥʠʡ ʯʝʨʝʟ ʰʠʬʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ 

ʪʝʢʩʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʢʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʪʦ ʝʩʪʴ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʠʣʠ ʟʘʚʠʩʷʱʝʛʦ ʦʪ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʩʣʦʚʘ, ʢʦʪʦʨʦʝ ʟʥʘʶʪ ʦʪʧʨʘʚʠʪʝʣʴ ʠ ʧʦʣʫʯʘʪʝʣʴ ʠʣʠ ʢʦʪʦʨʦʝ ʦʥʠ 

ʤʦʛʫʪ ʚʳʜʝʣʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ). ʇʦʣʫʯʘʪʝʣʴ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʩʦʦʙʱʝʥʠʝ, ʧʫʪʝʤ 

ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʘʝʪ ʫʜʦʩʪʦʚʝʨʝʥʠʝ, ʯʪʦ ʧʨʠʥʠʤʘʝʤʳʝ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ ʜʘʥʥʳʤʠ 

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʦʪʧʨʘʚʠʪʝʣʷ. 

        ʂ ʩʠʩʪʝʤʝ ʰʠʬʨʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʥʝʣʠʥʝʡʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤ ʪʝʢʩʪʦʤ ʠ ʟʘʰʠʬʨʦʚʘʥʥʳʤ ʪʝʢʩʪʦʤ; 

¶ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʰʠʬʨʦʚʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ. 

        ɽʩʣʠ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʦʪʚʝʯʘʶʪ ʧʝʨʚʦʤʫ ʪʨʝʙʦʚʘʥʠʶ, ʪʦ, ʥʝ ʟʥʘʷ ʢʣʶʯʘ, 

ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʢʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʙʥʘʨʫʞʝʥʠʷ 



ʬʘʢʪʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɺʪʦʨʦʝ ʪʨʝʙʦʚʘʥʠʝ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ "ʦʙʥʘʨʫʞʠʪʝʣʝʤ" ʧʨʠʥʷʪʦʛʦ ʨʘʥʝʝ ʠ 

ʟʘʧʠʩʘʥʥʦʛʦ ʚ ʧʘʤʷʪʴ ʩʦʦʙʱʝʥʠʷ. 

        ʆʜʠʥ ʧʫʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ - ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʭʨʦʥʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʳ ʩʠʩʪʝʤʳ ʮʠʢʣʦʚʦʡ ʠ ʪʘʢʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʥʝʧʨʠʝʤʣʝʤʦ. 

        ɺʪʦʨʦʡ ʧʫʪʴ - ʚʢʣʶʯʝʥʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (ʢʘʞʜʦʝ 

ʩʦʦʙʱʝʥʠʝ) ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʢ ʪʘʢ, ʯʪʦʙʳ ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʙʳ ʦʜʥʦʟʥʘʯʥʦ ʩ 

ʥʠʤʠ ʩʚʷʟʘʥʳ. 

         ɸʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʢʣʘʩʩʘ  

¶ ʢʣʘʩʩʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ;  

¶ ʘʣʛʦʨʠʪʤʳ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ. 

        ʂʣʘʩʩʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʢʣʶʯ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ-ʜʝʰʠʬʨʦʚʘʥʠʷ. 

ɸʣʛʦʨʠʪʤʳ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʢʣʶʯʘ: 

    ʧʝʨʚʳʡ - ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʥʝʰʠʬʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʢ ʰʠʬʨʦʚʘʥʥʦʤʫ; 

    ʚʪʦʨʦʡ - ʜʣʷ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ ʰʠʬʨʦʚʘʥʥʦʛʦ ʢ ʥʝʰʠʬʨʦʚʘʥʥʦʤʫ. 

        ʇʨʠʯʝʤ ʟʥʘʥʠʝ ʦʜʥʦʛʦ ʢʣʶʯʘ ʥʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʚʪʦʨʦʛʦ ʢʣʶʯʘ. ɺ 

ʵʪʠʭ ʘʣʛʦʨʠʪʤʘʭ ʦʜʠʥ ʠʟ ʢʣʶʯʝʡ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʦʙʱʠʤ, ʠ ʪʦʣʴʢʦ ʢʣʶʯ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ, ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʩʝʢʨʝʯʝʥ. ʕʪʘ 

ʦʩʦʙʝʥʥʦʩʪʴ ʦʯʝʥʴ ʧʦʣʝʟʥʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʧʨʦʪʦʢʦʣʘ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩʪʨʫʢʪʫʨ 

ʰʠʬʨʦʚʘʥʠʷ ʚ ʩʝʪʷʭ ʩʚʷʟʠ. 

        ɸʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ 

ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʬʫʥʢʮʠʠ, ʪʦ ʝʩʪʴ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ f, ʪʘʢʦʡ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ʭ ʠʟ ʝʝ 

ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ f (x) ʣʝʛʢʦ ʚʳʯʠʩʣʠʤʘ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʫ ʠʟ ʝʝ ʦʙʣʘʩʪʠ 

ʟʥʘʯʝʥʠʡ ʥʘʭʦʞʜʝʥʠʝ ʭ, ʜʣʷ ʢʦʪʦʨʦʛʦ y=f(x) ʚʳʯʠʩʣʠʪʝʣʴʥʦ, ʥʝ ʦʩʫʱʝʩʪʚʠʤʦ . ʊʦ ʝʩʪʴ, 

ʦʜʥʦʩʪʦʨʦʥʥʷʷ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ, ʢʦʪʦʨʘʷ ʣʝʛʢʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʕɺʄ ʚ ʧʨʠʝʤʣʝʤʦʤ ʦʙʲʝʤʝ ʚʨʝʤʝʥʠ, ʥʦ ʚʨʝʤʷ ʨʘʩʯʝʪʘ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʥʝʜʦʧʫʩʪʠʤʦ ʙʦʣʴʰʦʝ. 

        ʇʝʨʚʳʡ ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʙʳʣ ʥʘʟʚʘʥ RSA (ʧʝʨʚʳʝ ʙʫʢʚʳ 

ʬʘʤʠʣʠʡ ʘʚʪʦʨʦʚ Rivest, Shamir, Adleman). ɸʣʛʦʨʠʪʤ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʚʫʭ ʬʫʥʢʮʠʷʭ ɽ ʠ D, 

ʩʚʷʟʘʥʥʳʭ. ʩʦʦʪʥʦʰʝʥʠʝʤ:    D(E(*)=E(D(*)).  

        ʆʜʥʘ ʠʟ ʵʪʠʭ ʬʫʥʢʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʡ, ʜʨʫʛʘʷ - ʜʣʷ 

ʜʝʰʠʬʨʦʚʘʥʠʷ. ʉʝʢʨʝʪʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ, ʯʪʦ ʟʥʘʥʠʝ ʬʫʥʢʮʠʠ ɽ (ʠʣʠ D) ʥʝ 

ʦʪʢʨʳʚʘʝʪ ʣʝʛʢʦʛʦ ʩʧʦʩʦʙʘ ʚʳʯʠʩʣʝʥʠʷ D (ʠʣʠ ɽ). ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʝʣʘʝʪ ʦʙʱʝʡ 

ʬʫʥʢʮʠʶ ɽ ʠ ʭʨʘʥʠʪ ʚ ʩʝʢʨʝʪʝ ʬʫʥʢʮʠʶ D, ʪʦ ʝʩʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʍ ʝʩʪʴ ʦʪʢʨʳʪʳʡ 

ʢʣʶʯ ɽʭ ʠ ʩʝʢʨʝʪʥʳʡ Dx. 

        ɼʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ɸ ʠ ɺ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ RSA, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʣʶʙʦʝ 

ʟʘʰʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ. ɽʩʣʠ ʘʙʦʥʝʥʪ ɸ ʭʦʯʝʪ ʦʪʧʨʘʚʠʪʴ ʩʦʦʙʱʝʥʠʝ ʄ ʘʙʦʥʝʥʪʫ ɺ, ʪʦ 

ʦʥ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʵʪʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʟʘʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ ʄ; 

¶ ʧʦʜʧʠʩʘʪʴ ʩʦʦʙʱʝʥʠʝ ʄ; 

¶ ʟʘʰʠʬʨʦʚʘʪʴ ʠ ʧʦʜʧʠʩʘʪʴ ʄ. 

        ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ: ɸ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʄ, ʠʩʧʦʣʴʟʫʷ ʦʪʢʨʳʪʳʡ ʢʣʶʯ 

ʉ = ɽB (ʄ) ʠ ʧʦʩʳʣʘʝʪ ʝʛʦ ʘʙʦʥʝʥʪʫ ɺ. ɺ ʧʨʠʥʠʤʘʝʪ ʉ ʠ ʚʳʯʠʩʣʷʝʪ 

        DB (ʉ) = DB (ɽB (ʄ)) = ʄ. 

        ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ: ɸ ʧʦʜʧʠʩʳʚʘʝʪ ʄ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʯʠʩʣʝʥʠʷ  F = DA (ʄ) 

ʠ ʧʦʩʳʣʘʝʪ F ʘʙʦʥʝʥʪʫ ɺ (ʵʪʠ ʦʧʝʨʘʮʠʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ɸ, 

ʢʦʪʦʨʦʤʫ ʠʟʚʝʩʪʝʥ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ DA). ɺ ʧʦʣʫʯʘʝʪ F ʠ ʚʳʯʠʩʣʷʝʪ 

        ɽA (F) = EA (DA (ʄ)) = ʄ. 

        ɺ ʪʝʧʝʨʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʄ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʩʣʘʥʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ɸ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ cʝʢʨʝʪʥʦʩʪʴ ʩʦʦʙʱʝʥʠʷ ʄ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʚʩʝ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʠʪʴ ʪʘʢʫʶ 

ʞʝ ʦʧʝʨʘʮʠʶ ʩ ʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʛʦ ʢʣʶʯʘ ɽA. 



        ɺ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ: ɸ ʚʳʯʠʩʣʷʝʪ 

        F = DA (ʄ) ʠ ʉ = ɽB (F) = ɽB (DA (ʄ)); 

ɸ ʧʦʩʳʣʘʝʪ ʉ ʢ ɺ. ɺ ʧʦʣʫʯʘʝʪ ʉ ʠ ʚʳʯʠʩʣʷʝʪ  DB (ʉ) = DB (ɽB (F)) = DA (ʄ); 

ɺ ʤʦʞʝʪ ʪʝʧʝʨʴ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʄ, ʚʳʯʠʩʣʠʚ ɽA (DA (ʄ)) = ʄ. 

        ɼʦ ʦʧʝʨʘʮʠʠ ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʦʜʧʠʩʠ ʢʘʞʜʦʝ ʩʦʦʙʱʝʥʠʝ ʄ ʜʦʣʞʥʦ ʨʘʟʜʝʣʷʪʴʩʷ ʥʘ 

ʙʣʦʢʠ ʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ, ʟʘʪʝʤ ʢʘʞʜʳʡ ʙʣʦʢ ʢʦʜʠʨʫʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʯʠʩʣʘ ʮʠʬʨ. RSA ʢʦʜʝʨ ʦʧʝʨʠʨʫʝʪ ʪʘʢʠʤʠ ʦʪʜʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ ʚ ʢʘʞʜʦʤ 

ʮʠʢʣʝ ʢʦʜʠʨʦʚʘʥʠʷ.  

        ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ RSA ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʮʠʬʨʦʚʳʭ 

ʩʠʩʪʝʤʘʭ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

        ɺ ʩʪʘʥʜʘʨʪʝ GSM ʪʝʨʤʠʥ "ʙʝʟʦʧʘʩʥʦʩʪʴ" ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʠʩʢʣʶʯʝʥʠʝ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʢʨʝʪʥʦʩʪʠ ʧʝʨʝʛʦʚʦʨʦʚ 

ʧʦʜʚʠʞʥʳʭ ʘʙʦʥʝʥʪʦʚ. ʆʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʪʘʥʜʘʨʪʝ 

GSM : 

¶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ; 

¶ ʩʝʢʨʝʪʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

¶ ʩʝʢʨʝʪʥʦʩʪʴ ʘʙʦʥʝʥʪʘ; 

¶ ʩʝʢʨʝʪʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʝʜʠʥʝʥʠʷ ʘʙʦʥʝʥʪʦʚ. 

        ɿʘʱʠʪʘ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦ 

ʨʘʜʠʦʢʘʥʘʣʫ. 

ʈʝʞʠʤʳ ʩʝʢʨʝʪʥʦʩʪʠ ʚ ʩʪʘʥʜʘʨʪʝ GSM ʦʧʨʝʜʝʣʷʶʪʩʷ ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ 

ʥʠʞʝ. 

ʊʘʙʣʠʮʘ 3.4 

 

GSM 02.09 ɸʩʧʝʢʪʳ ʩʝʢʨʝʪʥʦʩʪʠ 

ʆʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʝʪʷʭ GSM. 

ʈʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʷʭ ʠ ʩʝʪʷʭ 

GSM 03.20 
ʉʝʢʨʝʪʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʬʫʥʢʮʠʷʤʠ ʩʝʪʠ 

ʆʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʠ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ GSM 02.09 

GSM 03.21 ɸʣʛʦʨʠʪʤʳ ʩʝʢʨʝʪʥʦʩʪʠ 
ʆʧʨʝʜʝʣʷʝʪ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ 

ʚ ʩʠʩʪʝʤʝ ʩʚʷʟʠ 

GSM 02.17 
ʄʦʜʫʣʠ ʧʦʜʣʠʥʥʦʩʪʠ 

ʘʙʦʥʝʥʪʦʚ (SIM) 

ʆʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʜʫʣʷ SIM 

 

 

 

 

         ʄʝʭʘʥʠʟʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

 

        ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ ʩʚʷʟʠ 

ʚʚʦʜʷʪʩʷ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ - ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ 

ʘʙʦʥʝʥʪʘ. 

        ʂʘʞʜʳʡ ʧʦʜʚʠʞʥʳʡ ʘʙʦʥʝʥʪ ʥʘ ʚʨʝʤʷ ʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʦʡ ʩʚʷʟʠ ʧʦʣʫʯʘʝʪ 

ʩʪʘʥʜʘʨʪʥʳʡ ʤʦʜʫʣʴ ʧʦʜʣʠʥʥʦʩʪʠ ʘʙʦʥʝʥʪʘ (SIM-ʢʘʨʪʫ), ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ:  

¶ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʧʦʜʚʠʞʥʦʛʦ ʘʙʦʥʝʥʪʘ (IMSI);  

¶ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʣʶʯ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (Ki);  

¶ ʘʣʛʦʨʠʪʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (A3).  



        ʉ ʧʦʤʦʱʴʶ ʟʘʣʦʞʝʥʥʦʡ ʚ SIM ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ 

ʤʝʞʜʫ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʝʡ ʠ ʩʝʪʴʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʣʥʳʡ ʮʠʢʣ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʨʘʟʨʝʰʘʝʪʩʷ ʜʦʩʪʫʧ ʘʙʦʥʝʥʪʘ ʢ ʩʝʪʠ. 

        ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʨʢʠ ʩʝʪʴʶ ʧʦʜʣʠʥʥʦʩʪʠ ʘʙʦʥʝʥʪʘ ʨʝʘʣʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

        ʉʝʪʴ ʧʝʨʝʜʘʝʪ ʩʣʫʯʘʡʥʳʡ ʥʦʤʝʨ (RAND) ʥʘ ʧʦʜʚʠʞʥʫʶ ʩʪʘʥʮʠʶ. ʇʦʜʚʠʞʥʘʷ 

ʩʪʘʥʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʦʪʢʣʠʢʘ (SRES), ʠʩʧʦʣʴʟʫʷ RAND, Ki ʠ ʘʣʛʦʨʠʪʤ A3: 

                                                            SRES = Ki [RAND]. 

        ʇʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʦʩʳʣʘʝʪ ʚʳʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ SRES ʚ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʩʚʝʨʷʝʪ 

ʟʥʘʯʝʥʠʝ ʧʨʠʥʷʪʦʛʦ SRES ʩʦ ʟʥʘʯʝʥʠʝʤ SRES, ʚʳʯʠʩʣʝʥʥʳʤ ʩʝʪʴʶ. ɽʩʣʠ ʦʙʘ ʟʥʘʯʝʥʠʷ 

ʩʦʚʧʘʜʘʶʪ, ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʜʘʯʫ ʩʦʦʙʱʝʥʠʡ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʩʚʷʟʴ ʧʨʝʨʳʚʘʝʪʩʷ, ʠ ʠʥʜʠʢʘʪʦʨ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʦʧʦʟʥʘʚʘʥʠʝ ʥʝ ʩʦʩʪʦʷʣʦʩʴ. 

        ʇʦ ʧʨʠʯʠʥʝ ʩʝʢʨʝʪʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʝ SRES ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʤʢʘʭ SIM. ʅʝʩʝʢʨʝʪʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ (ʪʘʢʘʷ ʢʘʢ Ki) ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʨʘʙʦʪʢʝ ʚ ʤʦʜʫʣʝ SIM. 

ʉʝʢʨʝʪʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʂʣʶʯ ʰʠʬʨʦʚʘʥʠʷ 

        ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʢʨʝʪʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʠʥʬʦʨʤʘʮʠʠ ʚʚʦʜʠʪʩʷ 

ʩʣʝʜʫʶʱʠʡ ʤʝʭʘʥʠʟʤ ʟʘʱʠʪʳ. ɺʩʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ 

ʨʝʞʠʤʝ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ɸʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ (ɸ8) 

ʭʨʘʥʠʪʩʷ ʚ ʤʦʜʫʣʝ SIM. ʇʦʩʣʝ ʧʨʠʝʤʘ ʩʣʫʯʘʡʥʦʛʦ ʥʦʤʝʨʘ RAND ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ 

ʚʳʯʠʩʣʷʝʪ, ʢʨʦʤʝ ʦʪʢʣʠʢʘ SRES, ʪʘʢʞʝ ʠ ʢʣʶʯ ʰʠʬʨʦʚʘʥʠʷ (ʂʩ), ʠʩʧʦʣʴʟʫʷ RAND, Ki ʠ 

ʘʣʛʦʨʠʪʤ ɸ8 :  ʂʩ = Ki [RAND]. 

        ʂʣʶʯ ʰʠʬʨʦʚʘʥʠʷ ʂʩ ʥʝ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ. ʂʘʢ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ, ʪʘʢ ʠ 

ʩʝʪʴ ʚʳʯʠʩʣʷʶʪ ʢʣʶʯ ʰʠʬʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʨʫʛʠʤʠ ʧʦʜʚʠʞʥʳʤʠ 

ʘʙʦʥʝʥʪʘʤʠ. ʇʦ ʧʨʠʯʠʥʝ ʩʝʢʨʝʪʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʝ ʂʩ ʧʨʦʠʩʭʦʜʠʪ ʚ SIM. 

ʏʠʩʣʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʣʶʯʘ ʰʠʬʨʦʚʘʥʠʷ 

        ʂʨʦʤʝ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ RAND ʩʝʪʴ ʧʦʩʳʣʘʝʪ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʯʠʩʣʦʚʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʣʶʯʘ ʰʠʬʨʦʚʘʥʠʷ. ʕʪʦ ʯʠʩʣʦ ʩʚʷʟʘʥʦ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʂʩ ʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʢʣʶʯʘ. ʏʠʩʣʦ ʭʨʘʥʠʪʩʷ ʧʦʜʚʠʞʥʦʡ 

ʩʪʘʥʮʠʝʡ ʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʘʞʜʦʤ ʧʝʨʚʦʤ ʩʦʦʙʱʝʥʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʤ ʚ ʩʝʪʴ. ʅʝʢʦʪʦʨʳʝ 

ʩʝʪʠ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʯʠʩʣʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʢʣʶʯʘ 

ʰʠʬʨʦʚʘʥʠʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʧʦʟʥʘʚʘʥʠʶ ʠʣʠ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʧʦʟʥʘʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠʣʴʥʳʡ ʢʣʶʯ ʰʠʬʨʦʚʘʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʵʪʦ ʜʦʧʫʱʝʥʠʝ ʨʝʘʣʴʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. 

ʋʩʪʘʥʦʚʢʘ ʨʝʞʠʤʘ ʰʠʬʨʦʚʘʥʠʷ 

        ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʨʝʞʠʤʘ ʰʠʬʨʦʚʘʥʠʷ ʩʝʪʴ ʧʝʨʝʜʘʝʪ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʢʦʤʘʥʜʫ CMC 

(Ciphering Mode Command) ʥʘ ʧʝʨʝʭʦʜ ʚ ʨʝʞʠʤ ʰʠʬʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʢʦʤʘʥʜʳ 

CMC ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ, ʠʩʧʦʣʴʟʫʷ ʠʤʝʶʱʠʡʩʷ ʫ ʥʝʝ ʢʣʶʯ, ʧʨʠʩʪʫʧʘʝʪ ʢ ʰʠʬʨʦʚʘʥʠʶ ʠ 

ʜʝʰʠʬʨʦʚʘʥʠʶ ʩʦʦʙʱʝʥʠʡ. ʇʦʪʦʢ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʰʠʬʨʫʝʪʩʷ ʙʠʪ ʟʘ ʙʠʪʦʤ ʠʣʠ 

ʧʦʪʦʯʥʳʤ ʰʠʬʨʦʤ, ʠʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ ɸ5 ʠ ʢʣʶʯ ʰʠʬʨʦʚʘʥʠʷ ʂʩ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʩʝʢʨʝʪʥʦʩʪʠ ʘʙʦʥʝʥʪʘ 

        ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ (ʠʜʝʥʪʠʬʠʢʘʮʠʠ) ʘʙʦʥʝʥʪʘ ʧʫʪʝʤ ʧʝʨʝʭʚʘʪʘ 

ʩʦʦʙʱʝʥʠʡ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ, ʢʘʞʜʦʤʫ ʘʙʦʥʝʥʪʫ ʩʠʩʪʝʤʳ ʩʚʷʟʠ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ "ʚʨʝʤʝʥʥʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʣʠʯʥʦʩʪʠ" - ʚʨʝʤʝʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ (TMSI), ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʠʪʝʣʝʥ ʪʦʣʴʢʦ ʚ 

ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ (LA). ɺ ʜʨʫʛʦʡ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʦʚʳʡ 

TMSI. ɽʩʣʠ ʘʙʦʥʝʥʪʫ ʝʱʝ ʥʝ ʧʨʠʩʚʦʝʥ ʚʨʝʤʝʥʥʳʡ ʥʦʤʝʨ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʚʦʤ 

ʚʢʣʶʯʝʥʠʠ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ), ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ (IMSI). ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʜʫʨʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʥʘʯʘʣʘ 

ʨʝʞʠʤʘ ʰʠʬʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ TMSI ʧʝʨʝʜʘʝʪʩʷ ʥʘ 

ʧʦʜʚʠʞʥʫʶ ʩʪʘʥʮʠʶ ʪʦʣʴʢʦ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʕʪʦʪ TMSI ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ 

ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʜʦʩʪʫʧʘʭ ʢ ʩʠʩʪʝʤʝ. ɽʩʣʠ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʥʦʚʫʶ 



ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʪʦ ʝʝ TMSI ʜʦʣʞʝʥ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ 

ʥʦʤʝʨʦʤ ʟʦʥʳ (LAI), ʚ ʢʦʪʦʨʦʡ TMSI ʙʳʣ ʧʨʠʩʚʦʝʥ ʘʙʦʥʝʥʪʫ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʩʝʢʨʝʪʥʦʩʪʠ ʚ ʧʨʦʮʝʜʫʨʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

        ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʮʝʜʫʨʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦ ʢʘʥʘʣʘʤ ʫʧʨʘʚʣʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʭʩʪʦʨʦʥʥʠʡ ʦʙʤʝʥ ʤʝʞʜʫ MS ʠ BTS ʩʣʫʞʝʙʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʚʨʝʤʝʥʥʳʝ ʥʦʤʝʨʘ ʘʙʦʥʝʥʪʦʚ TMSI. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʨʘʜʠʦʢʘʥʘʣʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʝʢʨʝʪʥʦʩʪʴ ʧʝʨʝʠʤʝʥʦʚʘʥʠʷ TMSI ʠ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʢʦʥʢʨʝʪʥʦʤʫ ʘʙʦʥʝʥʪʫ. 

        ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʢʨʝʪʥʦʩʪʴ ʚ ʧʨʦʮʝʜʫʨʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʘʙʦʥʝʥʪ ʧʨʦʚʦʜʠʪ ʩʝʘʥʩ ʩʚʷʟʠ ʠ ʧʨʠ ʵʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʧʝʨʝʤʝʱʝʥʠʝ ʠʟ ʦʜʥʦʡ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʜʨʫʛʫʶ. 

        ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʫʞʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʨʝʛʠʩʪʨʝ ʧʝʨʝʤʝʱʝʥʠʷ 

VLR ʩ ʚʨʝʤʝʥʥʳʤ ʥʦʤʝʨʦʤ TMSI, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʝʞʥʝʡ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʇʨʠ 

ʚʭʦʜʝ ʚ ʥʦʚʫʶ ʟʦʥʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʦʧʦʟʥʘʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʪʘʨʦʤʫ, ʟʘʰʠʬʨʦʚʘʥʥʦʤʫ ʚ ʨʘʜʠʦʢʘʥʘʣʝ TMSI, ʧʝʨʝʜʘʚʘʝʤʦʤʫ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ LAI. LAI ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʮʝʥʪʨʫ 

ʢʦʤʤʫʪʘʮʠʠ ʠ ʮʝʥʪʨʫ ʫʧʨʘʚʣʝʥʠʷ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʠ 

ʧʦʟʚʦʣʷʝʪ ʟʘʧʨʦʩʠʪʴ ʧʨʝʞʥʶʶ ʟʦʥʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦ ʩʪʘʪʫʩʝ ʘʙʦʥʝʥʪʘ ʠ ʝʛʦ ʜʘʥʥʳʝ, 

ʠʩʢʣʶʯʠʚ ʦʙʤʝʥ ʵʪʠʤʠ ʩʣʫʞʝʙʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʧʦ ʨʘʜʠʦʢʘʥʘʣʘʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ ʧʝʨʝʜʘʝʪʩʷ ʢʘʢ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʪʝʢʩʪ ʩ ʧʨʝʨʳʚʘʥʠʝʤ 

ʩʦʦʙʱʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ñʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʠò ʥʘ 100-150 ʤʩ. 

ʇʨʦʮʝʜʫʨʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʢʨʝʪʥʦʩʪʠ, 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3.4. 

 
 



ʈʠʩ 3.4. ʇʨʦʮʝʜʫʨʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

 

ʆʙʱʠʡ ʩʦʩʪʘʚ ʩʝʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚʘʭ GSM 

        ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ 

ʩʪʘʥʜʘʨʪʝ GSM, ʩʝʢʨʝʪʥʦʡ ʩʯʠʪʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ:  

¶ RAND - ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʜʚʠʞʥʦʛʦ 

ʘʙʦʥʝʥʪʘ;  

¶ SRES - ʟʥʘʯʝʥʠʝ ʦʪʢʣʠʢʘ - ʦʪʚʝʪ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʥʘ ʧʦʣʫʯʝʥʥʦʝ ʩʣʫʯʘʡʥʦʝ 

ʯʠʩʣʦ;  

¶ Ki - ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʣʶʯ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ, ʟʥʘʯʝʥʠʷ ʦʪʢʣʠʢʘ ʠ ʢʣʶʯʘ ʰʠʬʨʦʚʘʥʠʷ;  

¶ ʂʩ - ʢʣʶʯ ʰʠʬʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ/ʜʝʰʠʬʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʡ, 

ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʘʜʠʦʢʘʥʘʣʝ;  

¶ A3 - ʘʣʛʦʨʠʪʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʦʪʢʣʠʢʘ ʠʟ 

ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʘ Ki;  

¶ ɸ8 - ʘʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʘ ʰʠʬʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʢʣʶʯʘ ʂʩ ʠʟ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʘ Ki;  

¶ ɸ5 - ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ/ʜʝʰʠʬʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʡ, ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʘ ʂʩ;  

¶ CKSN - ʥʦʤʝʨ ʢʣʶʯʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʰʠʬʨʦʚʘʥʠʷ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʂʩ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʳʭ ʢʣʶʯʝʡ ʥʘ 

ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʘʭ;  

¶ TMSI - ʚʨʝʤʝʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

 

 

ʊʘʙʣʠʮʘ 3.5 

 

ʅʦʤʝʨ ɸʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ɺʠʜ ʩʝʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

1 ʇʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ (ʙʝʟ SIM) A5 

2 ʄʦʜʫʣʴ ʧʦʜʣʠʥʥʦʩʪʠ ʘʙʦʥʝʥʪʘ (SIM) 
A3; A8; IMSI; Ki; TMSI/LAI; 

Kc/CKSN 

3 ʎʝʥʪʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (AUC) A3; A8; IMSI/Ki  

4 ʈʝʛʠʩʪʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (HLR) ɻʨʫʧʧʳ IMSI/RAND/SRES/Kc 

5 ʈʝʛʠʩʪʨ ʧʝʨʝʤʝʱʝʥʠʷ (VLR) 
ɻʨʫʧʧʳ IMSI/RAND/SRES/Kc, 

IMSI/TMSI/LAI/Kc/CKSN 

6 ʎʝʥʪʨ ʢʦʤʤʫʪʘʮʠʠ (MSC) A5; TMSI/IMSI/Kc 

7 ʂʦʥʪʨʦʣʣʝʨ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (BSC) A5; TMSI/IMSI/Kc 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʩʝʢʨʝʪʥʦʩʪʠ ʧʨʠ ʦʙʤʝʥʝ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ HLR, VLR ʠ MSC 

        ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ, ʦʪʚʝʯʘʶʱʠʤ ʟʘ ʚʩʝ ʘʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʮʝʥʪʨ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (AUC). ʕʪʦʪ ʮʝʥʪʨ ʤʦʞʝʪ ʙʳʪʴ ʦʪʜʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʠʣʠ ʚʭʦʜʠʪʴ ʚ 

ʩʦʩʪʘʚ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʨʝʛʠʩʪʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (HLR). ʂʘʢ 

ʫʧʨʘʚʣʷʪʴ AUC ʙʫʜʝʪ ʨʝʰʘʪʴ ʪʦʪ, ʢʦʤʫ ʙʫʜʝʪ ʧʦʨʫʯʝʥʘ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʝʪʠ. ʀʥʪʝʨʬʝʡʩ 

GSM ʩ AUC ʥʝ ʦʧʨʝʜʝʣʝʥ. 

        AUC ʤʦʞʝʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʣʶʯʝʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ Ki ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʘʙʦʥʝʥʪʦʚ 

(IMSI);  



¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʙʦʨʘ RAND/SRES/Kc ʜʣʷ ʢʘʞʜʦʛʦ IMSI ʠ ʨʘʩʢʨʳʪʠʝ ʵʪʠʭ ʛʨʫʧʧ 

ʜʣʷ HLR ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. .  

        ɽʩʣʠ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʥʦʚʫʶ ʟʦʥʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩ ʥʦʚʳʤ VLR, ʥʦʚʳʡ 

VLR ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʩʝʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʦʡ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ:  

¶ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʨʦʚʦʜʠʪ ʧʨʦʮʝʜʫʨʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʩʚʦʝʤʫ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʥʦʤʝʨʫ IMSI. ʇʨʠ ʵʪʦʤ VLR ʟʘʧʨʘʰʠʚʘʝʪ ʫ ʨʝʛʠʩʪʨʘ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ HLR ʛʨʫʧʧʳ ʜʘʥʥʳʭ RAND/SRES/Kc, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʜʘʥʥʦʤʫ 

IMSI;  

¶ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʨʦʚʦʜʠʪ ʧʨʦʮʝʜʫʨʫ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʞʥʠʡ 

ʚʨʝʤʝʥʥʳʡ ʥʦʤʝʨ TMSI ʩ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ LAI. ʅʦʚʳʡ VLR 

ʟʘʧʨʘʰʠʚʘʝʪ ʧʨʝʞʥʠʡ VLR ʜʣʷ ʧʦʩʳʣʢʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʦʤʝʨʘ IMSI ʠ 

ʦʩʪʘʚʰʠʭʩʷ ʛʨʫʧʧ ʠʟ RAND/SRES/Kc, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʵʪʠʤ TMSI/LAI.  

        ɽʩʣʠ ʧʦʜʚʠʞʥʳʡ ʘʙʦʥʝʥʪ ʦʩʪʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚ VLR, ʪʦʛʜʘ ʧʦʩʣʝ 

ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʩʪʫʧʦʚ ʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʝʡ VLR ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʩʝʢʨʝʪʥʦʩʪʠ 

ʧʦʪʨʝʙʫʝʪ ʥʦʚʳʝ ʛʨʫʧʧʳ RAND/SRES/Kc ʦʪ HLR. 

        ɺʩʝ ʵʪʠ ʧʨʦʮʝʜʫʨʳ ʦʧʨʝʜʝʣʝʥʳ ʚ ʈʝʢʦʤʝʥʜʘʮʠʠ GSM 09.02. 

        ʇʨʦʚʝʨʢʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ VLR. VLR ʧʦʩʳʣʘʝʪ RAND ʥʘ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʮʝʥʪʨ (MSC) ʠ ʧʨʠʥʠʤʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʢʣʠʢʠ SRES. ʇʦʩʣʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ TMSI ʨʘʟʤʝʱʘʝʪʩʷ ʩ IMSI. TMSI ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʣʶʯ 

ʰʠʬʨʦʚʘʥʠʷ ʂʩ ʧʦʩʳʣʘʶʪʩʷ ʚ ʮʝʥʪʨ ʢʦʤʤʫʪʘʮʠʠ (MSC). ʕʪʠ ʞʝ ʧʨʦʮʝʜʫʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʚ ʈʝʢʦʤʝʥʜʘʮʠʠ GSM 09.02. 

 

 

ʕʚʦʣʶʮʠʷ ʩʪʘʥʜʘʨʪʘ GSM  

 

ʂʦʛʜʘ ʚ 1991 ʛ. ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʩʝʪʠ GSM  ʛʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ 

ʦʙʝʩʧʝʯʝʥʠʶ ʠʤʠ ʫʩʣʫʛ ʨʝʯʝʚʦʡ ʩʚʷʟʠ ʥʘ ʜʦʩʪʦʡʥʦʤ ʫʨʦʚʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʫʝɦʩʪʚʦʚʘʚʰʠʤʠ ʪʦʛʜʘ ʘʥʘʣʦʛʦʚʳʤʠ ʩʦʪʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʜʥʘʢʦ ʫʞʝ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ 

ʪʝʭʥʦʣʦʛʠʷ GSM ʙʳʣʘ ʩʧʦʩʦʙʥʘ ʧʨʝʜʣʦʞʠʪʴ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʚʠʜʦʚ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ 

ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʨʠʚʣʝʢʣʠ ʚʥʠʤʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʚʚʝʜʝʥʠʷʤʠ ʩʪʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʰʠʬʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʦʫʤʠʥʛʘ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ.  

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʨʘʟʚʠʪʠʷ GSM ʙʳʣʦ ʚʚʝʜʝʥʠʝ ʫʩʣʫʛ ʧʝʨʝʩʳʣʢʠ ʢʦʨʦʪʢʠʭ 

ʩʦʦʙʱʝʥʠʡ (Short Message Service SMS) ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʉʥʘʯʘʣʘ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʣʫʛ 

SMS ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʫʚʝʜʦʤʣʝʥʠʝʤ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʩʦʦʙʱʝʥʠʷ ʚ ʷʱʠʢ ʛʦʣʦʩʦʚʦʡ ʧʦʯʪʳ.  

ʉ 1995 ʛ., ʩʝʨʚʠʩ SMS ʩʪʘʣ ʨʘʩʰʠʨʷʪʴʩʷ. ʉʝʛʦʜʥʷ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝʤ GSM ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʳʣʘʪʴ ʜʨʫʛ ʜʨʫʛʫ ʢʦʨʦʪʢʠʝ ʩʦʦʙʱʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʪʝʣʝʬʦʥʥʦʡ 

ʪʨʫʙʢʠ ʠʣʠ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ. ʇʝʨʠʦʜ ʩ ʢʦʥʮʘ 1994 ʛ. ʜʦ ʥʘʯʘʣʘ 1995 ʛ. ʚʨʝʤʷ 

ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʩʣʫʛ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʕʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʷʚʣʝʥʠʝʤ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʨʘʜʠʦʪʝʣʝʬʦʥʦʚ ʠ ʪʝʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩʝʪʝʡ GSM ʩʪʘʣʠ 

ʩʧʦʩʦʙʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʘʢʠʝ ʫʩʣʫʛʠ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʨʪʘʪʠʚʥʳʭ ʇʂ 

ʧʦʟʚʦʣʷʝʪ ʘʙʦʥʝʥʪʘʤ ʩʝʪʝʡ GSM ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʠʩʪʝʤʘʤ ʠʭ ʦʬʠʩʦʚ, ʘ 

ʪʘʢʞʝ ʧʦʩʳʣʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʩʦʦʙʱʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʯʝʨʝʟ ʩʝʪʠ GSM.  

ʀʟʥʘʯʘʣʴʥʦ ʨʘʟʚʠʪʠʝ GSM ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʣʶʙʘʷ ʥʦʚʘʷ ʫʩʣʫʛʘ 

ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʝ ʥʦʚʰʝʩʪʚʦ ʜʦʣʞʥʳ ʙʳʣʠ ʚʚʦʜʠʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦ ʚʩʝʭ ʩʝʪʷʭ GSM. 

ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʧʦʵʪʘʧʥʦʤʫ ʨʘʟʚʠʪʠʶ GSM. ɺʚʝʜʝʥʠʝ ʚ ʩʪʨʦʡ ʩʝʪʝʡ GSM 

ʚ 1991 ʛ. ʙʳʣʦ, ʬʘʢʪʠʯʝʩʢʠ, ʧʝʨʚʳʤ ʵʪʘʧʦʤ . ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ GSM ʦʙʝʩʧʝʯʠʣ ʪʘʢʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʢʘʢ,  ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʤʝʨʘ ʚʳʟʳʚʘʶʱʝʛʦ ʘʙʦʥʝʥʪʘ, ʫʜʝʨʞʘʥʠʝ 

ʣʠʥʠʠ, ʛʨʫʧʧʦʚʦʡ ʚʳʟʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʢʨʳʪʦʡ ʛʨʫʧʧʳ ʘʙʦʥʝʥʪʦʚ, ʚʳʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʣʘʪʝ ʟʘ ʨʘʟʛʦʚʦʨ. ɼʨʫʛʦʝ ʚʘʞʥʦʝ ʥʦʚʰʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʚʩʢʦʨʝ ʧʦʩʣʝ 



ʟʘʚʝʨʰʝʥʠʷ ʚʪʦʨʦʛʦ ʵʪʘʧʘ, ʢʦʜʠʨʦʚʘʥʠʝ ʨʝʯʠ ʩ ʧʦʣʦʚʠʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʪʦʪ ʰʘʛ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤ GSM.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʫʧʦʨ ʙʳʣ ʩʜʝʣʘʥ ʥʘ  ʫʣʫʯʰʝʥʠʝ ʧʦʣʥʦʩʢʦʨʦʩʪʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ 

ʨʝʯʠ; ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʢʦʤʤʫʪʠʨʫʝʤʳʤ ʢʘʥʘʣʘʤ (High Speed Circuit 

Switched Data - HSCSD); ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (General Packet Radio Service - GPRS); 

ʩʞʘʪʠʝ ʜʘʥʥʳʭ; ʛʨʫʧʧʦʚʳʝ ʠ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʚʳʟʦʚʳ; ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʩʠʩʪʝʤʘʤʠ GSM ʠ Dɽʉʊ. 

 

 SMS 

  

ʉʪʨʫʢʪʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʝʥʪʨʘ SMS ʩ ʢʦʤʤʫʪʘʪʦʨʘʤʠ ʤʦʙʠʣʴʥʦʡ  

ʩʚʷʟʠ ʠ ʚʥʝʰʥʠʤʠ ʩʝʪʷʤʠ 

 

ɹʘʟʦʚʦʡ ʬʫʥʢʮʠʝʡ ʪʝʭʥʦʣʦʛʠʠ SMS ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʘʙʦʥʝʥʪʫ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʚʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʘʣʬʘʚʠʪʥʦʮʠʬʨʦʚʳʝ ʩʦʦʙʱʝʥʠʷ ʥʘ ʜʠʩʧʣʝʡ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʨʝʯʝʚʳʤʠ ʠ ʪʝʢʩʪʦʚʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ. ʅʘ ʨʠʩ. ñʉʪʨʫʢʪʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʝʥʪʨʘ SMS ʩ 

ʢʦʤʤʫʪʘʪʦʨʘʤʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʚʥʝʰʥʠʤʠ ʩʝʪʷʤʠò ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤ ʩʝʪʝʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʮʝʥʪʨʦʤ SMS ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ. 

 

 
 

ʈʠʩ. 3.5 ʉʪʨʫʢʪʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʝʥʪʨʘ SMS ʩ ʢʦʤʤʫʪʘʪʦʨʘʤʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 

ʠ ʚʥʝʰʥʠʤʠ ʩʝʪʷʤʠ 

 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʠʩʫʥʢʘ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʘʙʦʪʫ ʤʦʙʠʣʴʥʦʡ ʩʝʪʠ ʚ ʤʠʥʠʤʘʣʴʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ - ʦʙʤʝʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʨʦʪʢʠʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʜʚʫʤʷ ʘʙʦʥʝʥʪʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

Å ɼʦʩʪʘʚʢʘ ʩʦʦʙʱʝʥʠʷ ʙʝʟ ʟʘʥʷʪʠʷ ʨʝʯʝʚʦʛʦ ʢʘʥʘʣʘ. ʊʘʢʘʷ ʜʦʩʪʘʚʢʘ ʥʝ ʪʦʣʴʢʦ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʘʢ ʢʘʢ ʥʝ ʪʨʝʙʫʝʪ 

ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʢʘʥʘʣʴʥʳʭ ʢʦʤʤʫʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʩʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ ʩʨʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʩʦʦʙʱʝʥʠʝ ʧʦʩʪʫʧʘʝʪ ʜʘʞʝ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʨʝʯʝʚʦʡ ʢʘʥʘʣ ʟʘʥʷʪ. 

Å ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʦʪʧʨʘʚʠʪʝʣʶ ʬʘʢʪʘ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʥʦʪʠʬʠʢʘʮʠʷ). 

Å ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʦʪ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʘʙʦʥʝʥʪʘ 

(ʧʨʠ ʨʦʫʤʠʥʛʝ) ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʟʘ 



ʤʝʞʜʫʛʦʨʦʜʥʳʡ/ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʪʨʘʬʠʢ. ʊʘʢ, ʦʜʠʥ ʘʙʦʥʝʥʪ ʤʦʞʝʪ ʧʦʩʣʘʪʴ ʜʨʫʛʦʤʫ 

ʩʦʦʙʱʝʥʠʝ ʠʟ ʜʨʫʛʦʡ ʩʪʨʘʥʳ ʠ ʦʧʣʘʯʠʚʘʪʴ ʝʛʦ ʧʦ ʦʙʳʯʥʦʤʫ ʚʥʫʪʨʝʥʥʝʤʫ ʪʘʨʠʬʫ. 

ʇʦʩʪʫʧʘʶʱʠʝ ʚ ʮʝʥʪʨ SMS ʢʦʨʦʪʢʠʝ ʩʦʦʙʱʝʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʩʠʩʪʝʤʳ ʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʘʜʨʝʩʘʪʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʧʠʩʘʥʥʦʡ ʩʭʝʤʦʡ ʜʦʩʪʘʚʢʠ. 

ɼʦʩʪʘʚʣʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʫʜʘʣʷʝʪʩʷ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ (ʩʭʝʤʘ ʫʜʘʣʝʥʠʷ ʪʦʞʝ ʷʚʣʷʝʪʩʷ 

ʥʘʩʪʨʘʠʚʘʝʤʦʡ). ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʤʘʨʰʨʫʪʘ ʜʦʩʪʘʚʢʠ ʩʦʦʙʱʝʥʠʷ ʮʝʥʪʨ SMS 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ HLR (Home Location Register - ʙʘʟʘ ʜʘʥʥʳʭ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʣʠʝʥʪʘʭ ʦʧʝʨʘʪʦʨʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ). ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʘʚʠʪʴ 

ʩʦʦʙʱʝʥʠʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʘʙʦʥʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚ ʤʝʪʨʦ 

ʠʣʠ ʪʝʨʤʠʥʘʣ ʚʳʢʣʶʯʝʥ) ʮʝʥʪʨ SMS ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʦʙʥʦʚʣʷʝʪ ʧʦʧʳʪʢʠ ʧʝʨʝʜʘʯʠ 

(ʧʦʩʣʝ ʘʢʪʠʚʠʟʘʮʠʠ ʪʝʨʤʠʥʘʣʘ). ɼʣʠʥʘ ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ SMS ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 160 ʩʠʤʚʦʣʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʣʝʜʫʝʪ ʪʝʤ ʥʝ ʤʝʥʝʝ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʠ SMS - ʝʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʩʝʪʝʚʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʘʙʦʥʝʥʪʫ ʤʦʙʠʣʴʥʦʡ ʩʦʪʦʚʦʡ ʩʝʪʠ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢʦ ʚʩʝʤʫ ʤʥʦʛʦʦʙʨʘʟʠʶ ʪʠʧʦʚ ʠ ʚʠʜʦʚ ʧʝʨʝʜʘʯʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʪʝʭʥʦʣʦʛʠʷ SMS ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʡ (ʩʤ. ʥʠʞʥʶʶ ʯʘʩʪʴ ʨʠʩʫʥʢʘ). 

 

ʈʘʙʦʪʘ ʩ ʩʠʩʪʝʤʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʨʝʯʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʮʝʥʪʨʘ SMS ʩ ʩʠʩʪʝʤʦʡ IVR (Interactive Voice Response - 

ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʨʝʯʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ) ʧʦʟʚʦʣʷʝʪ ʧʦʩʳʣʘʪʴ ʥʘ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ 

ʢʦʨʦʪʢʠʝ ʩʦʦʙʱʝʥʠʷ ʩ ʪʝʣʝʬʦʥʘ ʢʘʢ ʬʠʢʩʠʨʦʚʘʥʥʦʡ, ʪʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʫʩʣʦʚʠʝ ʟʜʝʩʴ - ʥʘʣʠʯʠʝ ʫ ʪʝʣʝʬʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʦʥʦʚʦʛʦ 

ʥʘʙʦʨʘ. ɺ ʨʘʤʢʘʭ ʩʝʘʥʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʠʩʪʝʤʦʡ IVR ʦʪʧʨʘʚʠʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʣʠʙʦ ʚʳʙʨʘʪʴ ʠ ʦʪʧʨʘʚʠʪʴ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʠʟ ʠʤʝʶʱʝʡʩʷ ʙʠʙʣʠʦʪʝʢʠ 

(ʥʘʧʨʠʤʝʨ, ñʉ ʜʦʙʨʳʤ ʫʪʨʦʤò, ñʉ ʅʦʚʳʤ ʛʦʜʦʤò), ʣʠʙʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʙʨʘʪʴ 

ʩʦʦʙʱʝʥʠʝ ʩ ʪʘʩʪʘʪʫʨʳ ʪʝʣʝʬʦʥʘ (ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʥʘ ʘʧʧʘʨʘʪʝ 

ʦʪʧʨʘʚʠʪʝʣʷ ʠʤʝʣʩʷ ʜʠʩʧʣʝʡ). 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʣʫʞʙʦʡ Web 

 

ʀʥʪʝʛʨʘʮʠʷ ʮʝʥʪʨʘ SMS ʩʦ ʩʣʫʞʙʦʡ Web ʧʦʟʚʦʣʷʝʪ ʣʶʙʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʇʕɺʄ, 

ʧʦʜʢʣʶʯʝʥʥʦʤʫ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʢʦʨʦʪʢʠʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʩ ʘʙʦʥʝʥʪʦʤ 

ʩʦʪʦʚʦʡ ʩʝʪʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ: 

Å ʆʪʧʨʘʚʢʘ ʩʦʦʙʱʝʥʠʷ ʩ ʇʕɺʄ ʥʘ ñʪʨʫʙʢʫò - ʦʪʧʨʘʚʠʪʝʣʴ ʠʟ Web-ʠʥʪʝʨʬʝʡʩʘ 

ʚʚʦʜʠʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʝʛʦ ʘʙʦʥʝʥʪʘ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ), 

ʪʝʢʩʪ ʩʦʦʙʱʝʥʠʷ ʠ ʥʘʞʠʤʘʝʪ ʢʥʦʧʢʫ, ʠʥʠʮʠʠʨʫʶʱʫʶ ʦʪʧʨʘʚʢʫ ʵʪʦʛʦ ʩʦʦʙʱʝʥʠʷ 

ʘʙʦʥʝʥʪʫ. 

Å ʇʨʠʝʤ ʧʦʩʣʘʥʥʦʛʦ ʩ ʪʨʫʙʢʠ ʩʦʦʙʱʝʥʠʷ ʯʝʨʝʟ Web-ʩʝʨʚʝʨ. ʊʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʷ SMS ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʣʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʩʘʡʪʝ 

ʦʧʝʨʘʪʦʨʘ. ɸʙʦʥʝʥʪ ʩʝʪʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ (ʧʦʜʧʠʩʯʠʢ ʫʩʣʫʛʠ SMS) ʤʦʞʝʪ ʦʪʢʨʳʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʨʘʥʠʮʫ ʠ ʧʨʦʯʠʪʘʪʴ ʦʩʪʘʚʣʝʥʥʳʝ ʝʤʫ ʩʦʦʙʱʝʥʠʷ ʩ ʣʶʙʦʛʦ 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʀʥʪʝʨʥʝʪ ʢʦʤʧʴʶʪʝʨʘ ʩ Web-ʙʨʘʫʟʝʨʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʚʦʝʛʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ. ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʘʙʦʥʝʥʪ, 

ʧʝʨʝʤʝʱʘʷʩʴ, ʚʳʭʦʜʠʪ ʠʟ ʟʦʥʳ ʦʭʚʘʪʘ ʩʦʪʦʚʦʡ ʩʝʪʠ, ʥʦ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʀʥʪʝʨʥʝʪ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʙʦʥʝʥʪ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʫʧʥʳʤ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʦʥʳ ʦʭʚʘʪʘ. ʉʣʝʜʫʝʪ 

ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʜʦʩʪʫʧ ʫʜʦʙʝʥ ʠ ʩʘʤ ʧʦ ʩʝʙʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʦʯʪʝʥʠʠ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʥʘʢʦʧʠʚʰʠʭʩʷ ʩʦʦʙʱʝʥʠʡ. 



ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʘʙʦʥʝʥʪʦʤ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʦʮʝʜʫʨʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʨʘʱʘʶʱʝʛʦʩʷ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʨʘʟʤʝʱʘʪʴ ʠʣʠ ʥʝ ʨʘʟʤʝʱʘʪʴ 

ʘʜʨʝʩʦʚʘʥʥʫʶ ʝʤʫ ʠʥʬʦʨʤʘʮʠʶ ʥʘ Web-ʩʝʨʚʝʨʝ (ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʫʙʣʠʨʦʚʘʪʴ ʝʝ ʠʣʠ ʥʝʪ) 

ʨʝʰʘʝʪ ʩʘʤ ʘʙʦʥʝʥʪ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʘʩʪʨʦʝʢ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʨʝʞʠʤʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʤʝʥʘ ʢʦʨʦʪʢʠʤʠ ʩʦʦʙʱʝʥʠʷʤʠ. 

 

ʈʘʙʦʪʘ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʮʝʥʪʨʘ SMS ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʧʦʟʚʦʣʷʝʪ ʘʙʦʥʝʥʪʫ ʤʦʙʠʣʴʥʦʡ 

ʩʝʪʠ ʜʠʥʘʤʠʯʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʥʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʚʝʩʪʠ ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʦʙʤʝʥʘ: 

Å ʆʪʧʨʘʚʢʘ ʩʦʦʙʱʝʥʠʷ E-mail ʩ ñʪʨʫʙʢʠò.ɸʙʦʥʝʥʪ ʥʘʙʠʨʘʝʪ ʥʘ ʜʠʩʧʣʝʝ ʪʨʫʙʢʠ 

ʘʜʨʝʩ ʠ ʪʝʢʩʪ ʩʦʦʙʱʝʥʠʷ ʠ ʧʝʨʝʜʘʝʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʮʝʥʪʨʫ SMS, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʪʧʨʘʚʢʫ ʩʦʦʙʱʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʜʨʝʩʫ. 

Å ʇʦʣʫʯʝʥʠʝ ʩʦʦʙʱʝʥʠʷ E-mail ʘʙʦʥʝʥʪʦʤ ʤʦʙʠʣʴʥʦʡ ʩʝʪʠ ʥʘ ñʪʨʫʙʢʫò. ʂʘʞʜʦʤʫ 

ʘʙʦʥʝʥʪʫ ʩʦʪʦʚʦʡ ʩʝʪʠ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʝʢʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ, 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʡ ʝʛʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʣʝʢʪʨʦʥʥʳʭ ʘʜʨʝʩʦʚ ʜʘʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ 

(ʥʘʧʨʠʤʝʨ, ʘʙʦʥʝʥʪ ʩ ʥʦʤʝʨʦʤ 9876543 ʤʦʞʝʪ ʠʤʝʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ 

9876543@mail.mobil.com). ʇʦʩʪʫʧʘʶʱʘʷ ʥʘ ʵʪʦʪ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʥʘʧʨʘʚʣʷʝʪʩʷ 

ʮʝʥʪʨʦʤ SMS ʥʘ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ʘʙʦʥʝʥʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʧʠʩʴʤʘ ʙʫʜʝʪ 

ʧʦʩʳʣʘʪʴʩʷ ʣʠʙʦ ʚʩʝ ʩʦʦʙʱʝʥʠʝ, ʣʠʙʦ ʝʛʦ ʯʘʩʪʴ. ʇʦʣʫʯʝʥʠʝ ʘʙʦʥʝʥʪʦʤ ʤʦʙʠʣʴʥʦʡ ʩʝʪʠ 

ʫʚʝʜʦʤʣʝʥʠʡ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʙʦʥʝʥʪ ʙʫʜʝʪ ʦʧʝʨʘʪʠʚʥʦ 

ʧʨʠʥʠʤʘʪʴ ʥʘ ʪʨʫʙʢʫ ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʥʦʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ. ʅʘʩʪʨʦʡʢʠ 

ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʣʠʙʦ ʧʨʦʩʪʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ ʥʦʚʳʭ ʧʠʩʝʤ 

(ʥʘʧʨʠʤʝʨ, ñ5 new E-mailò), ʣʠʙʦ ʢʨʘʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʠʩʴʤʝ - ʦʪʧʨʘʚʠʪʝʣʴ, ʜʘʪʘ 

ʦʪʧʨʘʚʢʠ, ʪʝʤʘ ʠ ʜʨ. ʆʧʝʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʦʟʚʦʣʠʪ ʘʙʦʥʝʥʪʫ ʚ ʫʜʦʙʥʦʤ ʝʤʫ 

ʤʝʩʪʝ ʧʨʠʥʷʪʴ ʚʝʩʴ ʦʙʲʝʤ ʧʦʯʪʳ ʩ ʧʦʤʦʱʴʶ ʇʕɺʄ. 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʀɹʉ ʠ ʫʧʨʘʚʣʝʥʠʝ ʫʩʣʫʛʘʤʠ 

 

ʊʝʭʥʦʣʦʛʠʷ SMS ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʧʝʨʘʪʦʨʫ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʚ ʯʘʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʘʙʦʥʝʥʪʘʤ ʩʦʪʦʚʳʭ ʩʝʪʝʡ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʫʩʣʫʛ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʙʠʣʣʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ (ʀɹʉ). 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʘʙʦʥʝʥʪʫ ʩʝʪʠ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ, ʧʣʘʪʥʳʝ. ʊʘʨʠʬʳ ʥʘ ʥʠʭ ʠ ʜʠʥʘʤʠʢʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʩʣʝʞʠʚʘʝʪ ʀɹʉ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʠ ʦʪʢʣʶʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʫʛ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʧʦʟʚʦʣʠʣʘ ʙʳ ʘʙʦʥʝʥʪʫ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʢʩʧʣʫʘʪʘʮʠʶ ñʪʨʫʙʢʠò, ʪ. ʝ. 

ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʝʨʚʠʩ ʧʨʠ ʤʠʥʠʤʫʤʝ ʟʘʪʨʘʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʪʦʤ, ʯʪʦ ʦʥ ʥʝ ʧʝʨʝʧʣʘʯʠʚʘʝʪ, ʩʥʠʞʘʝʪ ʜʣʷ ʘʙʦʥʝʥʪʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʦʛ ʧʨʠ ʧʦʜʧʠʩʢʝ 

ʥʘ ʥʦʚʳʝ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʦʧʝʨʘʪʦʨʦʤ ʫʩʣʫʛʠ. ɼʣʷ ʦʧʝʨʘʪʦʨʦʚ ʞʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʟʥʘʯʘʝʪ 

ʫʧʨʦʱʝʥʠʝ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʩʝʨʚʠʩʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʛʨʘʬʠʢʘ ʠ ʨʦʩʪ ʦʙʱʝʛʦ ʜʦʭʦʜʘ. ʀʤʝʥʥʦ 

ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʩʣʫʛʘʤʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʪʝʭʥʦʣʦʛʠʷ SMS. 

ʉʝʨʚʠʩ ʢʦʨʦʪʢʠʭ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʨʝʘʣʠʟʫʝʪ ʜʣʷ ʘʙʦʥʝʥʪʘ ʠʥʪʝʨʘʢʪʠʚʥʳʡ 

ʨʝʞʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʀɹʉ ʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʢʪʠʚʠʟʘʮʠʠ ʫʩʣʫʛ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʪʠʧʦʚʳʝ ʧʨʠʤʝʨʳ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: 

Å ɿʘʧʨʦʩ ʦʙ ʦʩʪʘʪʢʝ ʥʘ ʩʯʝʪʝ. ʇʦʟʚʦʣʷʝʪ ʘʙʦʥʝʥʪʫ ʩʝʪʠ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ 

ʩʦʩʪʦʷʥʠʠ ʩʚʦʝʛʦ ʩʯʝʪʘ, ʩʜʝʣʘʚ ʩʪʘʥʜʘʨʪʥʳʡ ʟʘʧʨʦʩ. 

Å ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʧʦʨʦʛʫ ʦʪʢʣʶʯʝʥʠʷ. ɿʘʙʣʘʛʦʚʨʝʤʝʥʥʦ 

ʫʚʝʜʦʤʣʷʝʪ ʘʙʦʥʝʥʪʘ ʦ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʧʦʨʦʛʫ ʦʪʢʣʶʯʝʥʠʷ ʠ ʦ ʪʝʭ ʜʝʡʩʪʚʠʷʭ, ʢʦʪʦʨʳʝ 

ʦʧʝʨʘʪʦʨ ʧʨʝʜʧʨʠʤʝʪ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʟʚʝʩʪʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʙʘʣʘʥʩʘ. ʕʪʦ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʩʪʝʧʝʥʥʦʝ, ʧʦʰʘʛʦʚʦʝ ʦʪʢʣʶʯʝʥʠʝ ʫʩʣʫʛ, ʘ ʟʘʪʝʤ ʠ ʩʦʙʩʪʚʝʥʥʦ ʩʚʷʟʠ. 



Å ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʘʙʦʥʝʥʪʘ ʦ ʩʢʦʨʦʩʪʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʛʦʚʦʨʘ. ʇʦʟʚʦʣʷʝʪ ʘʙʦʥʝʥʪʫ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʘʧʨʦʩʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʜʠʥʘʤʠʢʫ ʨʘʩʭʦʜʦʚʘʥʠʷ ʩʨʝʜʩʪʚ. 

Å ʇʨʠʝʤ ʧʣʘʪʝʞʝʡ ʧʦ ʢʘʨʪʘʤ ʘʚʘʥʩʦʚʳʭ ʧʣʘʪʝʞʝʡ. ɸʙʦʥʝʥʪ ʬʦʨʤʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ 

ʧʦ ʘʢʪʠʚʘʮʠʠ ʢʘʨʪʳ (ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʦʤʝʨʝ ʢʘʨʪʳ, ʝʝ ʥʦʤʠʥʘʣʝ ʠʣʠ ʚʝʣʠʯʠʥʝ 

ʦʧʨʠʭʦʜʫʝʤʦʡ ʩʫʤʤʳ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʘʢʪʠʚʘʮʠʠ) ʠ ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ. ɺ ʦʪʚʝʪ ʧʦʩʪʫʧʘʝʪ 

ʩʦʦʙʱʝʥʠʝ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʙʘʣʘʥʩʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʫʤʤʫ. ɼʘʥʥʳʡ 

ʩʧʦʩʦʙ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʢ-ʪʠʚʠʟʘʮʠʠ ʢʘʨʪ ʚ ʩʠʩʪʝʤʝ IVR, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʥʝ 

ʪʦʣʴʢʦ ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʨʝʯʝʚʦʡ ʢʘʥʘʣ, ʥʦ ʠ ʚʩʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʣʷʜʥʦ, ʦʜʥʦʡ ʠʪʝʨʘʮʠʝʡ, ʙʝʟ 

ʚʦʟʤʦʞʥʳʭ ʧʨʠ ʨʝʯʝʚʳʭ ʠʪʝʨʘʮʠʷʭ ʦʰʠʙʦʢ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʠʩʧʨʘʚʣʝʥʠʷ. 

Å ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʦʪʢʣʶʯʝʥʠʝ ʫʩʣʫʛ. ɸʙʦʥʝʥʪ ʢʦʨʦʪʢʦʡ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʦʡ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʠʣʠ ʦʪʢʣʶʯʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʠʟ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʝʤʫ ʦʧʝʨʘʪʦʨʦʤ ʫʩʣʫʛ: 

- ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʨʦʫʤʠʥʛʘ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʛʨʘʥʠʮʳ ʛʦʩʫʜʘʨʩʪʚʘ; 

-ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʫʩʣʫʛʠ ʧʦʩʪʦʷʥʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʯʝʤ-ʣʠʙʦ (ʥʘʧʨʠʤʝʨ, ʦ 

ʧʦʩʪʫʧʣʝʥʠʠ E-mail); 

- ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʫʩʣʫʛ ʨʝʯʝʚʦʡ ʧʦʯʪʳ, ʧʦʣʫʯʝʥʠʷ ʨʝʢʣʘʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ. ʧ. 

 

ʈʘʙʦʪʘ ʩʦ ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʝʪʷʤʠ 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʩʝʪʷʤʠ - ʘ ʠʭ ʯʠʩʣʦ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʝʪ - ʧʦʟʚʦʣʷʝʪ ʘʙʦʥʝʥʪʫ ʠʤʝʪʴ ʥʘ 

ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʩʘʤʫʶ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʧʝʢʪʨ ʢʦʪʦʨʦʡ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʦʛʨʘʥʠʯʝʥ ʪʦʣʴʢʦ ʬʘʥʪʘʟʠʝʡ ʧʦʩʪʘʚʱʠʢʦʚ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɻʦʚʦʨʷ ʦ ʧʦʣʫʯʝʥʠʠ ʥʘ ʜʠʩʧʣʝʡ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʣʝʜʫʝʪ 

ʨʘʟʣʠʯʘʪʴ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʨʝʞʠʤʘ ʝʝ ʧʦʩʪʫʧʣʝʥʠʷ: 

Å ʈʝʞʠʤ ñʧʘʩʩʠʚʥʦʛʦò ʧʦʣʫʯʝʥʠʷ ʮʠʨʢʫʣʷʨʥʦ ʨʘʩʩʳʣʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʜʧʠʩʯʠʢʦʤ ʥʘ ʢʦʪʦʨʫʶ ʷʚʣʷʝʪʩʷ ʜʘʥʥʳʡ ʘʙʦʥʝʥʪ. ʊʘʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʫʞʝ ʩʝʛʦʜʥʷ 

ʤʦʛʫʪ ʙʳʪʴ ʢʫʨʩ ʦʩʥʦʚʥʳʭ ʚʘʣʶʪ, ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ, ʥʦʚʦʩʪʠ ʠ ʪ. ʧ., ʇʝʨʠʦʜʠʯʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʟʘʜʘʝʪʩʷ ʩʘʤʠʤ ʘʙʦʥʝʥʪʦʤ. 

Å ʈʝʞʠʤ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ. ʊʘʢʦʡ ʨʝʞʠʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ 

ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʧʦʟʚʦʣʷʝʪ ʘʙʦʥʝʥʪʫ ʧʨʦʥʠʢʥʫʪʴ ʥʘ ʣʶʙʦʡ ʫʨʦʚʝʥʴ ʛʣʫʙʠʥʳ ʠ ʜʝʪʘʣʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʪʝʣʝʙʘʥʢʠʥʛ, ʧʦʣʫʯʝʥʠʝ 

ʢʨʦʩʩʢʫʨʩʦʚ ʚʘʣʶʪ, ʢʦʪʠʨʦʚʦʢ ʥʘ ʙʠʨʞʝ, ʨʘʩʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʪʦʚʘʨʘʭ ʠ ʫʩʣʫʛʘʭ ʠ ʧʨ. 

 

ʂʦʥʮʝʧʮʠʷ ʪʝʭʥʦʣʦʛʠʠ SMS 

 

ɺ ʨʘʤʢʘʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʆʂʉ ˉ 7 ʪʝʭʥʦʣʦʛʠʷ SMS ʜʣʷ ʩʚʦʝʛʦ 

ʚʦʧʣʦʱʝʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʪʨʝʭ ʫʨʦʚʥʝʡ 

ʧʦʜʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ (ʄʊʈ1, ʄʊʈ2 ʠ ʄʊʈɿ), ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷʤʠ SCCP ʠ ʫʨʦʚʥʷ ʧʦʜʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʪʨʘʥʟʘʢʮʠʡ ʊʉɸʈ (ʩʤ. ʨʠʩʫʥʦʢ). 

ʋʨʦʚʝʥʴ SCCP ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪʚʝʯʘʝʪ ʟʘ ʧʝʨʝʜʘʯʫ ʙʣʦʢʦʚ ʜʘʥʥʳʭ ʩʠʛʥʘʣʠʟʘʮʠʠ 

(ʩʦʙʩʪʚʝʥʥʦ ʩʦʦʙʱʝʥʠʡ) ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʜʫʨ ʫʩʣʫʛ, ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʦʝʜʠʥʝʥʠʝ. 

ʋʨʦʚʝʥʴ ʊʉɸʈ (ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ SCCP ʠ ʄʊʈ) ʚ ʪʝʭʥʦʣʦʛʠʠ SMS ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʦʨʨʝʢʪʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʯʝʨʝʟ ʩʝʪʴ (ʧʦʜʫʨʦʚʝʥʴ ʪʨʘʥʟʘʢʮʠʡ TSL) ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʵʪʠʭ ʧʝʨʝʜʘʯ (ʢʦʤʧʦʥʝʥʪʥʳʡ ʧʦʜʫʨʦʚʝʥʴ CSL). ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ 

ʚʩʝ ʵʪʠ ʨʝʘʣʠʟʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʝʡ SMS ʢʦʤʧʦʥʝʥʪʳ, ʘ ʪʘʢʞʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʜʣʷ ʩʪʘʥʜʘʨʪʦʚ GSM (ʧʦʜʩʠʩʪʝʤʘ MAP) ʠ NMT 

(ʧʦʜʩʠʩʪʝʤʘ MUP). 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʮʝʥʪʨʘ SMS ʫʯʠʪʳʚʘʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ 

ʧʨʠʥʮʠʧʳ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ( OSI ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 



ʨʝʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ SMS ʚ ʝʜʠʥʫʶ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʫʶ ʤʘʩʰʪʘʙʠʨʫʝʤʫʶ ʧʣʘʪʬʦʨʤʫ 

ʜʣʷ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʚʥʝʜʨʷʝʤʳʭ ʩʣʫʞʙ ʩʝʪʠ. ʊʘʢʘʷ ʢʦʥʮʝʧʮʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʟʚʦʣʷʝʪ 

ʦʧʝʨʘʪʦʨʘʤ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ, ʢʘʢ IVR 

(ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʨʝʯʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ), Prepaid (ʧʨʝʜʦʧʣʘʯʝʥʥʳʝ ʪʝʣʝʬʦʥʥʳʝ ʢʘʨʪʳ), 

VMS (ʨʝʯʝʚʘʷ ʧʦʯʪʘ), ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ ʥʘ ʙʘʟʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ, 

ʨʝʘʣʠʟʫʶʱʝʛʦ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʝʨʝʜʘʯʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷʤʠ, 

ʧʨʠʯʝʤ ʢʘʢ ʜʣʷ ʧʦʜʫʨʦʚʥʝʡ ʩʝʨʚʠʩʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʦʝʜʠʥʝʥʠʝ, ʪʘʢ ʠ ʜʣʷ ʩʝʨʚʠʩʦʚ 

ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʭ ʢʦʤʙʠʥʘʮʠʡ. ʇʦʜʩʠʩʪʝʤʳ ISUP ʠ INAP ʥʘʨʷʜʫ ʩ 

ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚʳʰʝ ʧʦʟʚʦʣʷʶʪ ʚʥʝʜʨʷʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʫʛ ʩʚʷʟʠ. 

 

MAP 

(ʉʝʨʚʠʩ ʢʦʨʦʪʢʠʭ 

ʩʦʦʙʱʝʥʠʡ) 

INAP 

(ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʩʝʪʴ) 

MUP 

ISUP 

(ʀʥʪʝʨʘʢʪʠʚʥʦʝ 

ʨʝʯʝʚʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ) 

TCAP 

SCCP 

MTP1 - MTP3 

 

ʈʠʩ. 3.6 ʄʝʩʪʦ ʩʝʨʚʠʩʘ SMS ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʪʦʢʦʣʦʚ ʆʂʉ N 7 

  

ɺ ʭʦʜʝ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ SMS ʦʧʝʨʘʪʦʨ ʩʝʪʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʧʦʧʫʪʥʦ ʨʝʰʘʝʪ 

ʜʚʝ ʚʘʞʥʳʝ ʟʘʜʘʯʠ: 

Å ʧʦʚʳʰʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠʤʝʶʱʠʭʩʷ ʢʘʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʆʂʉ ˉ 7 ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

Å ʫʛʣʫʙʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʝʩʫʨʩʦʚ ʠ ʩʣʫʞʙ ʩʝʪʠ. 

 

General Packet Radio Service 
 

ʇʨʦʪʦʢʦʣ GPRS (ʧʘʢʝʪʥʳʡ ʨʘʜʠʦ-ʩʝʨʚʠʩ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʤʦʙʠʣʴʥʳʤ ʩʝʪʷʤ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ. GPRS 

ʠʩʧʦʣʴʟʫʝʪ ʧʘʢʝʪʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʝʜʘʯʠ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ (burst) 

ʪʨʘʬʠʢʘ. ʇʨʦʪʦʢʦʣ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʦʪ 9,6 ʂʙʘʡʪ/ʩ ʜʦ ʙʦʣʝʝ ʯʝʤ 150 

ʂʙʘʡʪ/ʩ ʥʘ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

GPRS ʧʦʟʚʦʣʠʪ ʚʚʝʩʪʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʥʝ ʙʳʣʠ 

ʜʦʩʪʫʧʥʳ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʤʦʙʠʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʀʥʪʝʨʥʝʪʘ ʩ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ 

ʧʦʪʨʝʙʠʪʝʣʷ ʩʢʦʨʦʩʪʴʶ, ʤʛʥʦʚʝʥʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʠ ʩ ʦʯʝʥʴ ʚʳʛʦʜʥʦʡ ʩʠʩʪʝʤʦʡ 

ʪʘʨʠʬʠʢʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ GPRS WEB-ʩʪʨʘʥʠʮʳ ʚ 

ʀʥʪʝʨʥʝʪʝ, ʤʳ ʤʦʞʝʤ ʠʟʫʯʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʩʢʦʣʴʢʫ 

ʧʣʘʪʠʤ ʪʦʣʴʢʦ ʟʘ ʧʨʠʥʷʪʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʥʝ ʧʣʘʪʠʤ ʟʘ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ (ʥʝ ʧʝʨʝʜʘʚʘʷ ʜʘʥʥʳʝ, ʤʳ ʥʝ ʟʘʥʠʤʘʝʤ ʢʘʥʘʣʳ ʩʝʪʠ). ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʦʚʨʝʤʝʥʥʦʡ 

ʦʧʣʘʪʳ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʣʠʥʠʷʭ, ʪʘʨʠʬʳ ʥʘ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ ʩ 

ʤʦʙʠʣʴʥʦʛʦ GPRS-ʪʝʣʝʬʦʥʘ ʙʫʜʫʪ ʝʱʝ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳ. 

ʊʝʭʥʦʣʦʛʠʷ GPRS ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʧʝʨʝʜʘʚʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, 

ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ, ʤʫʟʳʢʘʣʴʥʳʝ ʬʘʡʣʳ ʩʪʘʥʜʘʨʪʘ MP-3 ʠ ʜʨʫʛʫʶ ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. 

ɼʣʷ ʪʝʭ ʘʙʦʥʝʥʪʦʚ, ʢʪʦ ʫʞʝ ʦʮʝʥʠʣ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʬʦʥʦʚ ʩ WAP - 

ʙʨʘʫʟʝʨʦʤ, ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ GPRS ʦʟʥʘʯʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʫʶ ʟʘʛʨʫʟʢʫ WAP 

- ʩʪʨʘʥʠʮ ʥʘ ʵʢʨʘʥʝ ʪʝʣʝʬʦʥʘ ʠ ʙʦʣʝʝ ʚʳʛʦʜʥʫʶ ʩʠʩʪʝʤʫ ʪʘʨʠʬʠʢʘʮʠʠ. 

ɼʣʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʘ GPRS ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʪʣʠʯʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʩʦʪʨʫʜʥʠʢʦʚ ʢ 

ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʝʪʷʤ ʧʨʝʜʧʨʠʷʪʠʡ, ʢ ʧʦʯʪʦʚʳʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʝʨʚʝʨʘʤ, ʫʜʘʣʝʥʥʳʤ 



ʙʘʟʘʤ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʝʪʷʤ 

ʜʘʞʝ ʝʩʣʠ ʘʙʦʥʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʪʠ ʜʨʫʛʦʛʦ GSM ʦʧʝʨʘʪʦʨʘ, ʩ ʢʦʪʦʨʳʤ ʦʨʛʘʥʠʟʦʚʘʥ 

GPRS-ʨʦʫʤʠʥʛ. 

ʊʝʭʥʦʣʦʛʠʠ GPRS ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʪʝʣʝʤʝʪʨʠʠ: ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ 

ʙʳʪʴ ʚʩʝ ʚʨʝʤʷ ʧʦʜʢʣʶʯʝʥʦ, ʥʝ ʟʘʥʠʤʘʷ ʧʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʡ ʢʘʥʘʣ. ʊʘʢʘʷ ʫʩʣʫʛʘ ʤʦʞʝʪ 

ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʘ ʩʣʫʞʙʘʤʠ ʦʭʨʘʥʳ, ʙʘʥʢʘʤʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʙʘʥʢʦʤʘʪʦʚ ʠ ʚ ʜʨʫʛʠʭ 

ʦʙʣʘʩʪʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ. 

ʅʘ ʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ ʩʠʩʪʝʤʫ GPRS ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʯʘʩʪʠ: ʧʦʜʩʠʩʪʝʤʫ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʷʜʨʦ ʩʝʪʠ GPRS (GPRS Core Network). ɺ ʧʦʜʩʠʩʪʝʤʫ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

ʚʭʦʜʷʪ ʚʩʝ ʢʦʥʪʨʦʣʣʝʨʳ ʠ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʩʠʩʪʝʤʳ GSM, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʧʘʢʝʪʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʠ ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ. ʗʜʨʦ ʩʝʪʠ GPRS 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʩʝʪʝʚʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʩ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ. 

ʆʩʥʦʚʥʳʤ ʩʝʪʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʘʢʝʪʥʳʡ ʢʦʤʤʫʪʘʪʦʨ - SGSN (Serving 

GPRS Support Node). ɼʘʥʥʳʡ ʩʝʪʝʚʦʡ ʵʣʝʤʝʥʪ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʚʩʝ ʬʫʥʢʮʠʠ ʦʙʨʘʙʦʪʢʠ 

ʧʘʢʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʘʜʨʦʚ GSM ʚ ʬʦʨʤʘʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʧʨʦʪʦʢʦʣʘʤʠ TCP/IP ʛʣʦʙʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ Internet. ʇʘʢʝʪʥʳʡ ʢʦʤʤʫʪʘʪʦʨ 

ʧʨʠʟʚʘʥ ʨʘʟʛʨʫʟʠʪʴ GSM ʢʦʤʤʫʪʘʪʦʨ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʙʨʘʙʦʪʢʫ ʧʘʢʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʩʪʘʚʣʷʷ ʦʙʳʯʥʦʤʫ ʢʦʤʤʫʪʘʪʦʨʫ ʣʠʰʴ ʛʦʣʦʩʦʚʦʡ ʪʨʘʬʠʢ. 

ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʩʝʪʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ GPRS ʰʣʶʟ - GGSN (Gataway GPRS 

Support Node). ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʩʠʩʪʝʤʳ GPRS ʩ ʧʘʢʝʪʥʳʤʠ ʩʝʪʷʤʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ: Internet,  X.25 ʠ ʜʨ. GGSN ʩʦʜʝʨʞʠʪ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʪʷʭ, ʢʫʜʘ 

ʘʙʦʥʝʥʪʳ GPRS ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʩʦʝʜʠʥʝʥʠʷ. 

ʂʨʦʤʝ ʫʧʦʤʷʥʫʪʳʭ ʵʣʝʤʝʥʪʦʚ ʚ GPRS Core ʚʭʦʜʷʪ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ: DNS (ʉʝʨʚʝʨ 

ʜʦʤʝʥʥʳʭ ʠʤʝʥ), Charging Gateway (ʐʣʶʟ ʜʣʷ ʩʚʷʟʠ ʩ ʩʠʩʪʝʤʦʡ ʪʘʨʠʬʠʢʘʮʠʠ), Border 

Gateway (ʇʦʛʨʘʥʠʯʥʳʡ ʰʣʶʟ) ʠ ʜʨʫʛʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ GPRS. ʇʨʠ 

ʙʳʩʪʨʦʤ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʙʦʥʝʥʪʦʚ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʫʩʣʫʛʦʡ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʝʤʢʦʩʪʠ ʩʠʩʪʝʤʳ GPRS ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʠʣʠ ʫʩʪʘʥʦʚʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʢʝʪʥʳʭ ʢʦʤʤʫʪʘʪʦʨʦʚ (SGSN). ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ 

ʜʘʥʥʳʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʘʙʦʥʝʥʪʘʤʠ (ʧʨʠ ʥʝʩʫʱʝʩʪʚʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʘʙʦʥʝʥʪʦʚ), 

ʚʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ GPRS - ʰʣʶʟʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʙʦʣʴʰʫʶ 

ʩʫʤʤʘʨʥʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʩʠʩʪʝʤʳ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʨʘʱʠʚʘʷ ʩʠʩʪʝʤʫ GPRS, ʦʧʝʨʘʪʦʨ ʩʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʩʪʝʤʳ 

GPRS, ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʨʤʠʥʘʣʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʚ ʨʝʞʠʤʝ GPRS. 

ʉʪʘʥʜʘʨʪʘʤʠ ʦʧʨʝʜʝʣʝʥʳ 3-ʢʣʘʩʩʘ GPRS ʪʝʨʤʠʥʘʣʦʚ: 

ʢʣʘʩʩ ɸ - ʪʝʨʤʠʥʘʣ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʛʦʣʦʩʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʠ ʨʘʙʦʪʫ 

ʚ ʨʝʞʠʤʝ GPRS; 

ʢʣʘʩʩ ɺ - ʪʝʨʤʠʥʘʣ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʛʦʣʦʩʦʚʦʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʧʘʢʝʪʥʦʤ 

ʨʝʞʠʤʝ (GPRS), ʥʦ ʵʪʠ ʨʝʞʠʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʯʝʨʝʟ GPRS ʘʙʦʥʝʥʪ ʥʝ ʤʦʞʝʪ ʩʦʚʝʨʰʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʛʦʣʦʩʦʚʳʝ ʟʚʦʥʢʠ ʠ 

ʥʘʦʙʦʨʦʪ); 

ʢʣʘʩʩ ʉ ï ʪʝʨʤʠʥʘʣ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ GPRS 

 

ɺ ʩʝʪʷʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ GPRS, ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʦʵʪʘʧʥʳʡ ʧʫʪʴ ʥʘʨʘʱʠʚʘʥʠʷ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ, ʢʦʪʦʨʫʶ 

ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʠʩʪʝʤʘ GPRS, ʨʘʚʥʘ 107 ʂʙʠʪ/ʩ. 

ʉʝʛʦʜʥʷ ʦʩʥʦʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʢʣʘʜʳʚʘʶʪ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ. ʉʢʦʨʦʩʪʴ ʧʨʠʝʤʘ ʠ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʤʦʙʠʣʴʥʳʡ ʪʝʨʤʠʥʘʣ, ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʪʝʨʤʠʥʘʣ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʘ ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʫ. ʆʜʠʥ ʢʘʥʘʣ 



ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ 13.4 ʢʙʠʪ/ʩ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʥʢʨʝʪʥʘʷ ʤʦʜʝʣʴ ʪʝʨʤʠʥʘʣʘ 

ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʦʟʤʦʞʥʳʝ ʩʢʦʨʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʘ ʧʝʨʝʜʘʯʘ ʠ 

ʧʨʠʝʤ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʘʙʦʥʝʥʪ ʧʦʣʫʯʘʝʪ ʠ ʦʪʧʨʘʚʣʷʝʪ 

ʜʘʥʥʳʝ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʠʛʥʘʣʘ ʠ ʥʘʣʠʯʠʝʤ ʩʚʦʙʦʜʥʳʭ ʢʘʥʘʣʦʚ ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʦʡ ʩʦʪʳ. ʇʨʠ ʵʪʦʤ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʨʠʦʨʠʪʝʪʘ ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʦʚ, 

ʪ. ʝ. ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʝʣʷʝʪ ʧʦʜ ʧʘʢʝʪʥʫʶ ʧʝʨʝʜʘʯʫ ʚʩʝ ʢʘʥʘʣʳ, ʥʝ ʟʘʥʷʪʳʝ 

ʧʝʨʝʜʘʯʝʡ ʛʦʣʦʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ ʙʫʜʝʪ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʝʪʴ ʦʪ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʦʚ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʦʪʳ. 

ʇʝʨʩʧʝʢʪʠʚʘ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʘʧʧʘʨʘʪʦʚ ʩ ʧʦʜʜʝʨʞʢʦʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʦʚ, ʘ 

ʟʥʘʯʠʪ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʜʦ 115 

ʂʙʠʪ/ʩ), ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʫ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʩʪʨʦʡʩʪʚʘ GPRS ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦʚʪʦʨʠʤ ʝʱʝ ʨʘʟ, ʨʝʯʴ ʠʜʝʪ 

ʪʦʣʴʢʦ ʦ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʦʙʤʝʥʘ, ʧʦʩʢʦʣʴʢʫ, ʥʘʧʨʠʤʝʨ, ʢʘʥʘʣ GPRS, ʨʘʙʦʪʘʶʱʠʡ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 30-40 ʂʙʠʪ/ʩ, ʠʟʣʫʯʘʝʪ ʤʘʢʩʠʤʫʤ 0.75 ɺʪ. ʕʪʦ ʢʦʥʝʯʥʦ ʙʦʣʴʰʝ, ʯʝʤ 

ʬʘʢʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʪʝʨʤʠʥʘʣʘ ʩʪʘʥʜʘʨʪʘ GSM, ʥʦ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʝʱʝ ʥʠʞʝ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʝʜʘʪʯʠʢ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʧʝʨʝʜʘʶʪʩʷ ʜʘʥʥʳʝ, ʘ ʚ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʦʥ ʚʳʢʣʶʯʝʥ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʬʘʡʣʘ ʠʟ ʪʝʣʝʬʦʥʘ ʚ 

ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ ʧʝʨʝʜʘʪʯʠʢ ʨʘʙʦʪʘʝʪ ʧʦʩʪʦʷʥʥʦ; ʧʨʠ ʧʝʨʝʜʘʯʝ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠʣʠ 

ʚʦ ʚʨʝʤʷ ʚʝʙ-ʙʨʘʫʟʠʥʛʘ ʦʥ ʚʢʣʶʯʘʝʪʩʷ ʨʝʜʢʦ, ʯʪʦ ʩʥʠʞʘʝʪ ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʚʘʪʪ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʪʦʢʦʣʘ GPRS ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦ- ʠ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʘʷ ʧʦʜʜʝʨʞʢʘ 

ʧʨʦʪʦʢʦʣʘ IP. GPRS ʦʧʪʠʤʠʟʠʨʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʝʚʳʭ ʠ ʨʘʜʠʦʨʝʩʫʨʩʦʚ. ʇʨʦʪʦʢʦʣ 

GPRS ʠʩʧʦʣʴʟʫʝʪ ʨʘʜʠʦʨʝʩʫʨʩʳ ʪʦʣʴʢʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʝʘʣʴʥʦ ʪʨʝʙʫʝʪʩʷ ʧʨʠʥʷʪʴ 

ʠʣʠ ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ. ʀʩʧʦʣʴʟʫʷ ʧʘʢʝʪʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʵʪʦʪ ʧʨʦʪʦʢʦʣ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʣʦʞʝʥʠʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʶʪ ʜʘʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʯʝʨʝʟ ʩʝʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʪʦʢʦʣ 

ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʭʘʨʘʢʪʝʨʫ ʛʨʘʬʠʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. 

ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ GPRS ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʤʝʜʣʝʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʠ ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ, 

ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʪʦʢʦʣʘʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʪʘʢʠʭ, ʢʘʢ IP ʠ ʍ.25. ɺ GPRS 

ʦʙʝʩʪʦʯʠʚʘʶʪʩʷ 4 ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʣʦʞʝʥʠʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʇʨʦʪʦʢʦʣ GPRS ʠʩʧʦʣʴʟʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʩʝʪʝʚʳʭ ʫʟʣʦʚ, ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʝʪʝʚʳʤ ʫʟʣʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ GSM PLMN. ʕʪʠ ʫʟʣʳ ʦʪʚʝʯʘʶʪ ʟʘ 

ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʛʨʘʬʠʢʘ ʠ ʨʝʘʣʠʟʘʮʠʶ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ ʦʙʤʝʥʘ ʩ ʚʥʝʰʥʠʤʠ ʩʝʪʷʤʠ 

ʢʦʤʤʫʪʘʮʠʠ ʧʘʢʝʪʦʚ, ʧʦʠʩʢ ʘʙʦʥʝʥʪʦʚ, ʚʳʙʦʨ ʷʯʝʝʢ, ʨʦʫʤʠʥʛ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ, 

ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʩʦʪʦʚʦʡ ʩʝʪʠ. ʂʨʦʤʝ ʪʦʛʦ, GPRS ʠʩʧʦʣʴʟʫʝʪ 

ʧʨʦʪʦʢʦʣʳ GSM SMS ʠ GSM MM (ʧʦʩʣʝʜʥʠʡ ʚ GPRS ʥʘʟʳʚʘʝʪʩʷ GMM).  



 
 

ʈʠʩ. 3.7  ʄʘʨʰʨʫʪ ʧʝʨʝʜʘʯʠ GPRS 

 

 

 



 

ʈʠʩ. 3.8  ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʘ GPRS ʚ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʠ OSI 

 

 

ʇʨʦʪʦʢʦʣ ʩʝʪʝʚʦʛʦ ʩʝʨʚʠʩʘ NS (Network Service) ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ 

ʧʘʢʝʪʦʚ NS SOU ʤʝʞʜʫ ʦʙʩʣʫʞʠʚʘʶʱʠʤʠ ʫʟʣʘʤʠ ʧʦʜʜʝʨʞʢʠ GPR8 (SGSN) ʠ ʩʠʩʪʝʤʦʡ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (BSS). ʉʝʨʚʠʩ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʧʦʣʴʟʦʚʘʪʝʣʶ NS, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

Å ʇʝʨʝʜʘʯʫ ʧʘʢʝʪʦʚ ʩʝʪʝʚʦʛʦ ʩʝʨʚʠʩʘ. NS ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʠʤʠʪʠʚʳ ʩʝʪʝʚʦʛʦ 

ʩʝʨʚʠʩʘ- ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʜʘʯʫ ʠ ʧʨʠʝʤ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

ʚʳʰʝʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ ʤʝʞʜʫ BSS ʠ SGSN. ʇʘʢʝʪʳ ʩʝʪʝʚʦʛʦ ʩʝʨʚʠʩʘ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʧʦʨʷʜʢʝ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʪʦʢʦʣʦʤ NS, ʦʜʥʘʢʦ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʧʦʨʷʜʦʢ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʦʚ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ. 

Å ʀʥʜʠʢʘʮʠʶ ʩʝʪʝʚʦʡ ʧʝʨʝʛʨʫʟʢʠ. ʄʝʭʘʥʠʟʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ 

ʥʘ ʫʨʦʚʥʝ ʧʨʦʪʦʢʦʣʘ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ (ʥʘʧʨʠʤʝʨ, Frame Relay). ʄʝʭʘʥʠʟʤ 

ʠʥʜʠʢʘʮʠʠ ʧʝʨʝʛʨʫʟʢʠ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʝʪʝʚʳʤ ʩʝʨʚʠʩʦʤ ʜʣʷ 

ʠʥʜʠʢʘʮʠʠ ʧʝʨʝʛʨʫʟʢʠ. 

Å ʀʥʜʠʢʘʮʠʶ ʩʦʩʪʦʷʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ʦ ʩʦʙʳʪʠʷʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʫ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ 

(ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʜʦʩʪʫʧʥʦʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ). 

 

ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ (PDU) ʉʝʪʝʚʦʛʦ ʋʨʦʚʥʷ ʧʦʢʘʟʘʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ: 

 

ɹʠʪʳ                                ʆʢʪʝʪ 

8    7    6    5    4    3    2    1 

ʊʠʧ ʧʘʢʝʪʘ (PDU) 1 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ 2-n 

 

ʈʠʩ. 3.9. Cʪʨʫʢʪʫʨʘ ʟʘʛʦʣʦʚʢʘ NS 

 

ʊʠʧʳ ʧʘʢʝʪʦʚ 

ʇʘʢʝʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ 

NS-ALIVE  

NS-ALIVE -ACK 

NS-BLOCK 

NS-BLOCK-ACK 

NS-RESET 

NS-RESET-ACK 

NS-STATUS 

NS-UNBLOCK 

NS-UNBLOCK-ACK 

NS-UNITDATA  

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʘʢʝʪʘ ʚ ʥʝʛʦ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ (1ɽ). ʉʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ: 

ɹʠʪʳ                     ʆʢʪʝʪ 

8    7    6    5    4    3    2    1 



ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ (IEI) 1 

ʀʥʜʠʢʘʪʦʨ ʜʣʠʥʳ 2 

ɿʥʘʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʵʣʘʤʝʥʪʘ 3 

 

ʈʠʩ. 3.10 ʉʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

 

ʇʝʨʚʳʡ ʦʢʪʝʪ 1ɽ ʠʤʝʝʪ ʬʦʨʤʘʪ TLV ʠ ʩʦʜʝʨʞʠʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘ (1ɽ1). ɽʩʣʠ ʵʪʦʪ ʦʢʪʝʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʤʫ ʠʟ ʠʟʚʝʩʪʥʳʭ ʪʠʧʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ, ʧʦʣʫʯʘʪʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʣʝʜʫʶʱʠʡ ʦʢʪʝʪ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʳʤ ʦʢʪʝʪʦʤ ʠʥʜʠʢʘʪʦʨʘ ʜʣʠʥʳ. ʕʪʦ ʧʨʘʚʠʣʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʝʣʶ ʧʘʢʝʪʘ ʧʨʦʧʫʩʢʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʢʝʪʳ ʥʝʠʟʚʝʩʪʥʳʭ ʪʠʧʦʚ ʠ ʧʝʨʝʭʦʜʠʪʴ ʢ ʘʥʘʣʠʟʫ ʩʣʝʜʫʶʱʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʘʢʝʪʘ ʚ ʥʝʤ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ: 

Cause 

NC-VCI 

NS PDU 

BVCI 

NCEI. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʡ ʨʘʟʤʝʨ. ʀʥʜʠʢʘʪʦʨ ʜʣʠʥʳ - ʵʪʦ 

ʧʦʣʝ ʨʘʟʤʝʨʦʤ 1 ʠʣʠ 2 ʦʢʪʝʪʘ (ʚʪʦʨʦʡ ʦʢʪʝʪ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ). ʇʦʣʝ ʩʦʜʝʨʞʠʪ ʙʠʪ 

ʨʘʩʰʠʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʧʦʣʝʤ ʠʥʜʠʢʘʪʦʨʘ 

ʜʣʠʥʳ. ɹʠʪ ʨʘʩʰʠʨʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʦʣʝ ʠʥʜʠʢʘʪʦʨʘ ʜʣʠʥʳ ʜʦ ʜʚʫʭ ʦʢʪʝʪʦʚ. ɹʠʪ 

8 ʧʝʨʚʦʛʦ ʦʢʪʝʪʘ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʪʘ ʨʘʩʰʠʨʝʥʠʷ. ɽʩʣʠ ʙʠʪ 

ʨʘʩʰʠʨʝʥʠʷ ʠʤʝʝʪ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚʪʦʨʦʛʦ ʦʢʪʝʪʘ ʚ ʧʦʣʝ 

ʠʥʜʠʢʘʪʦʨʘ ʜʣʠʥʳ. ɽʩʣʠ ʙʠʪ ʨʘʩʰʠʨʝʥʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1, ʧʦʣʝ ʠʥʜʠʢʘʪʦʨʘ ʜʣʠʥʳ 

ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʦʢʪʝʪʘ. 

 

BSSGP 

 

ʇʨʦʪʦʢʦʣ ʩʝʪʝʚʦʛʦ ʩʝʨʚʠʩʘ NS ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʘʢʝʪʦʚ BSS GPRS 

ʤʝʞʜʫ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ BSS ʠ ʫʟʣʘʤʠ SGSN (ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʫʟʣʦʤ ʧʦʜʜʝʨʞʢʠ 

GPRS). ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʪʦʢʦʣʘ BSSGP ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

 

Å ʫʟʣʳ ʦʙʩʣʫʞʠʚʘʥʠʷ SGSN (Serving GPRS Support Node) ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʣʷ BSS 

ʨʘʜʠʦʠʥʬʦʨʤʘʮʠʶ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʬʫʥʢʮʠʝʡ RLC/MAC (ʚ ʥʠʩʭʦʜʷʱʝʤ ʢʘʥʘʣʝ). 

Å ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ BSS (Base Station Subsystem) ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʣʷ SGSN 

ʨʘʜʠʦʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʦʪ ʬʫʥʢʮʠʠ RLC/MAC (ʚ ʚʦʩʭʦʜʷʱʝʤ ʢʘʥʘʧʝ). 

Å ʬʠʟʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʝ ʫʟʣʳ SGSN ʠ BSS ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʫʟʣʦʤ. 

 

ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ BSSGP ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ. 

 

ɹʠʪʳ                    ʆʢʪʝʪ 

8    7    6    5    4     3    2    1 

ʊʠʧ ʧʘʢʝʪʘ (PDU type) 1 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ 2 



 

ʈʠʩ. 3.11. ʉʪʨʫʢʪʫʨa ʟʘʛʦʣʦʚʢʘ BSSGP 

 

ʊʠʧʳ ʧʘʢʝʪʦʚ 

ʇʘʢʝʪʳ BSSGP ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

UL-UNITDATA  

RA-CAPABILITY  

PTM-UNIYDATA  

PAGING PS  

PAGING CS 

RA-CAPABILUTY-UPDATE 

RA-CAPABILITY -UPDATE-ACK  

RADIO-STATUS  

SUSPEND  

SUSPEND-ACK  

SUSPEND-NACK  

RESUME  

RESUME-ACK  

RESUME-NACK 

FLUSH-LL 

FLUSH-LL-ACK 

LLC-DISCARDED 

FLOW-CONTROL-BVC 

FLOW-CONTROL-BVC-ACK 

FLOW-CONTROLMS 

FLOW-CONTROLMS-ACK 

BVC-BLOCK 

BVC-BLOCK-ACK 

BVC-UNBLOCK 

BVC-UNBLOCK-ACK 

BVC-RESET 

BVC-RESET-ACK 

STATUS 

SGSN-INVOKE-TRACE. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ɺ ʧʦʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʠʞʝ 

ʟʥʘʯʝʥʠʷ (ʣʝʚʘʷ ʢʦʣʦʥʢʘ ʩʧʠʩʢʘ). 

0ʭ00 ʆʢʪʝʪʳ ʚʳʨʘʚʥʠʚʘʥʠʷ. 

0ʭ01 Bmax default MS 

0ʭ02 ʀʥʜʠʢʘʮʠʷ ʦʙʣʘʩʪʠ BSS 

0ʭ03 ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʙʣʦʢʦʚ (Bucket Leak Rate) 

0ʭ04 BVCI 

0ʭ05 ʈʘʟʤʝʨ ʙʣʦʢʘ BVC 

0ʭ06 ʀʟʤʝʨʝʥʠʝ BVC (BVC Measurement) 

0ʭ07 ʇʨʠʯʠʥʘ (Cause) 

0ʭ08 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʷʯʝʡʢʠ 

0ʭ09 ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʘʥʘʣʝ (Channel needed) 

0ʭ0ʘ ʇʘʨʘʤʝʪʨʳ DRX 

0ʭ0b ʇʨʠʦʨʠʪʝʪ eMLPP 

0ʭ0ʩ ɼʝʡʩʪʚʠʝ ʧʦʜʘʚʣʝʥʠʷ (Flush Action) 

0x0d IMSI 



0x0e LLC-SDU 

0ʭ0f ʀʛʥʦʨʠʨʦʚʘʥʳ ʧʘʢʝʪʳ LLC 

0ʭ10 ʆʙʣʘʩʪʴ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ (Location Area) 

0ʭ11 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʷ (Mobile Id) 

0ʭ12 ʈʘʟʤʝʨ ʙʣʦʢʘ MS 

0ʭ13 ʄʦʱʥʦʩʪʴ ʨʘʜʠʦʜʦʩʪʫʧʘ MS (MS Radio Access Capability) 

0ʭ14 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʆʄʉ (ʆʄʉ Id) 

0ʭ15 ʆʰʠʙʢʘ ʚʭʦʜʷʱʝʛʦ ʧʘʢʝʪʘ (PDU In Error) 

0ʭ16 ɺʨʝʤʷ ʞʠʟʥʠ ʧʘʢʝʪʘ (PDU Lifetime) 

0ʭ17 ʇʨʠʦʨʠʪʝʪ 

0ʭ18 ʇʨʦʬʠʣʴ QoS 

0ʭ19 ʇʨʠʯʠʥʘ ʧʝʨʝʜʘʯʠ ʨʘʜʠʦʩʠʛʥʘʣʘ (Radio Cause) 

0ʭ1a RA-Cap-UPD-Cause 

0x1b ʆʙʣʘʩʪʴ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

0ʭ1c R-default_MS 

0x1d ʉʩʳʣʢʘ ʥʘ ʧʨʠʦʩʪʘʥʦʚʣʝʥʥʳʡ ʥʦʤʝʨ (Suspend Reference Number) 

0ʭ1ʝ ʊʝʛ 

0x1f TLLI 

0ʭ20 TMSl 

0ʭ21 ʉʩʳʣʢʘ ʥʘ ʪʨʘʩʩʠʨʦʚʢʫ (Trace Reference) 

0ʭ22 ʊʠʧ ʪʨʘʩʩʠʨʦʚʢʠ (Trace Type) 

0ʭ23 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʨʘʥʟʘʢʮʠʠ 

0ʭ24 ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʨʠʛʛʝʨʘ 

0ʭ25 ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʢʪʝʪʦʚ 

ʊʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʳ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪʨʘʢʪʫʶʪʩʷ ʧʦʣʫʯʘʪʝʣʝʤ ʢʘʢ ʥʝʠʟʚʝʩʪʥʳʡ 

ʪʠʧ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

 

GPRS Tunneling Protocol 

 

ʇʨʦʪʦʢʦʣ GTP (GPRS Tunneling Protocol) ʵʪʦ ʧʨʦʪʦʢʦʣ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ GPRS. GTP 

ʦʧʠʩʳʚʘʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʟʣʘʤʠ GSN ʚ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʩʝʪʠ GPRS. GTP 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʜʣʷ ʠʥʪʝʨʬʝʡʩʘ Gn (ʪ. ʝ. ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʜʫ GSN ʚʥʫʪʨʠ ʦʜʥʦʡ PLMN), 

ʪʘʢ ʠ ʜʣʷ ʠʥʪʝʨʬʝʡʩʘ Gp (ʪ. ʝ. ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʜʫ GSN ʚ ʨʘʟʣʠʯʥʳʭ PLMN). ʇʘʢʝʪʳ GTP 

ʠʥʢʘʧʩʫʣʠʨʫʶʪʩʷ UDP. 

GTP ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʯʝʨʝʟ ʤʘʛʠʩʪʨʘʣʴ GPRS 

ʤʝʞʜʫ ʫʟʣʘʤʠ GSN ʧʘʢʝʪʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʦʢʦʣʦʚ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʛʥʘʣʠʟʘʮʠʠ GTP 

ʦʧʨʝʜʝʣʷʝʪ ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʪʦʢʦʣʫ SGSN 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʣʷ MS ʜʦʩʪʫʧ ʚ ʩʝʪʴ GPRS. ʉʠʛʥʘʣʠʟʘʮʠʷ ʩʣʫʞʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ, 

ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʪʫʥʥʝʣʝʡ, ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʝʜʘʯʠ GTP ʠʩʧʦʣʴʟʫʝʪ 

ʤʝʭʘʥʠʟʤ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʜʘʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʘʢʝʪʳ ʜʘʥʥʳʭ. 

ɺʳʙʦʨ ʤʘʨʰʨʫʪʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʪʨʝʙʫʶʪ ʣʠ ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʪʫʥʥʝʣʶ ʜʘʥʥʳʝ 

ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʥʝʪ. 

ʇʨʦʪʦʢʦʣ GTP ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʫʟʣʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ SGSN (Serving GPRS 

Support Node) ʠ ʰʣʶʟʘʤʠ GGSN (GPRS Gateway Support Node). ɼʨʫʛʠʝ ʩʠʩʪʝʤʳ ʥʝ 

ʦʙʷʟʘʥʳ ʟʥʘʪʴ ʯʪʦ-ʣʠʙʦ ʦ ʨʘʙʦʪʝ ʵʪʦʛʦ ʧʨʦʪʦʢʦʣʘ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ GPRS MS ʢ ʫʟʣʘʤ 

ʦʙʩʣʫʞʠʚʘʥʠʷ SGSN ʨʘʙʦʪʘ ʩ ʧʨʦʪʦʢʦʣʦʤ GTP ʥʝ ʪʨʝʙʫʝʪʩʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠ 

ʨʘʙʦʪʝ ʩʝʪʠ ʙʫʜʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʫʟʣʘʤʠ SGSN ʠ GGSN. 

ʆʜʠʥ ʫʟʝʣ ʦʙʩʣʫʞʠʚʘʥʠʷ SGSN ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʝʨʚʠʩ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʰʣʶʟʦʚ 

GGSN. ʆʜʠʥ ʰʣʶʟ GGSN ʤʦʞʝʪ ʠʤʝʪʴ ʩʚʷʟʴ ʩʦ ʤʥʦʛʠʤʠ ʫʟʣʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ SGSN ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʘʬʠʢʘ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ 

ʩʪʘʥʮʠʡ. 



ɿʘʛʦʣʦʚʦʢ ʧʘʢʝʪʘ GTP ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʩʦʦʙʱʝʥʠʡ GTP ʠ ʠʤʝʝʪ 

ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʜʣʠʥʫ 16 ʦʢʪʝʪʦʚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɹʠʪʳ                     ʆʢʪʝʪ 

8    7    6    5    4    3    2    1 

ɺʝʨʩʠʷ ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ LFN  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ 1 

ɼʣʠʥʘ 2 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 3 

ʄʝʪʢʘ ʧʦʪʦʢʘ 4 

ʅʦʤʝʨ ʧʘʢʝʪʘ LLC 5 

ʭ ʍ ʭ ʭ ʭ ʭ ʭ FN 6 

ʈʝʟʝʨʚʠʨʦʚʘʥʦ  

TID  

 

ʈʠʩ. 3.12 ʉʪʨʫʢʪʫʨʘ ʟʘʛʦʣʦʚʢʘ BSSGP 

 

ɺʝʨʩʠʷ - ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 0, ʧʦʢʘʟʳʚʘʷ ʧʝʨʚʫʶ ʚʝʨʩʠʶ ʧʨʦʪʦʢʦʣʘ GTP. 

ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ - ɹʠʪʳ, ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʤʝʶʪ 

ʟʥʘʯʝʥʠʝ 1. 

LFN - ʜʘʥʥʳʡ ʬʣʘʛ ʧʦʢʘʟʳʚʘʝʪ, ʚʢʣʶʯʝʥ ʣʠ ʚ ʩʦʦʙʱʝʥʠʝ ʥʦʤʝʨ ʢʘʜʨʘ LLC. ɼʣʷ 

ʩʠʛʥʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ LFN=0. 

ʊʠʧ ʩʦʦʙʱʝʥʠʷ - ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʩʦʦʙʱʝʥʠʷ GTP- ɼʣʷ ʩʠʛʥʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ ʵʪʦ ʧʦʜʝ 

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʫʥʠʢʘʣʴʥʦʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʠʧʘ ʩʦʦʙʱʝʥʠʡ. 

ɼʣʠʥʘ - ʩʦʜʝʨʞʠʪ ʜʣʠʥʫ GTP-ʩʦʦʙʱʝʥʠʷ (G-POU) ʚ ʦʢʪʝʪʘʭ. ɼʣʷ ʩʠʛʥʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ 

ʵʪʦ ʧʦʣʝ ʚʢʣʶʯʘʝʪ ʨʘʟʤʝʨ ʩʠʛʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠ ʟʘʛʦʣʦʚʢʘ GTP. 



ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʨʘʥʟʘʢʮʠʠ ʜʣʷ ʩʠʛʥʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠʣʠ 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʜʣʷ ʪʫʥʥʝʣʠʨʦʚʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ T-PDU. 

ʄʝʪʢʘ ʧʦʪʦʢʘ - ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ GTP-ʧʦʪʦʢ. ɺ ʩʠʛʥʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʷʭ Path Management ʠ 

Location Management ʤʝʪʢʘ ʧʦʪʦʢʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʘʥʥʦʝ ʧʦʣʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 0. 

ʅʦʤʝʨ ʧʘʢʝʪʘ LLC - ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʢʘʥʘʣʴʥʦʤ (link 

layer) ʫʨʦʚʥʝ ʤʝʞʜʫ MS ʠ SGSN ʚ ʧʨʦʮʝʜʫʨʘʭ ʦʙʥʦʚʣʝʥʠʷ ʤʘʨʰʨʫʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʚʥʫʪʨʠ SGSN. ɼʣʷ ʩʠʛʥʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ ʵʪʦ ʧʦʣʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ (ʦʪʧʨʘʚʠʪʝʣʴ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ 255, ʘ ʧʦʣʫʯʘʪʝʣʴ ʠʛʥʦʨʠʨʫʝʪ ʵʪʦ ʧʦʣʝ). 

TID - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʫʥʥʝʣʷ, ʫʢʘʟʳʚʘʶʱʠʡ ʢʦʥʪʝʢʩʪ ʄʄ ʠ PDP ʚ ʧʨʠʥʠʤʘʶʱʝʤ ʫʟʣʝ 

GSN. ɺ ʩʠʛʥʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʷʭ ʵʪʦ ʧʦʣʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 0 ʜʣʷ ʚʩʝʭ ʩʦʦʙʱʝʥʠʡ V 

Management, Lacation Management ʠ Mobility Managemetn. ʇʦʣʝ TID ʠʩʧʦʣʴʟʫʝʪ 

ʩʣʝʜʫʶʱʠʡ ʬʦʨʤʘʪ: 

                    ɹʠʪʳ                     ʆʢʪʝʪ 

              8    7    6    5    4    3    2   1 

2-ʷ ʮʠʬʨʘ MCC 1-ʷ ʮʠʬʨʘ MCC 1 

1-ʷ ʮʠʬʨʘ MNC 3-ʷ ʮʠʬʨʘ MCC 2 

1-ʷ ʮʠʬʨʘ MSIN 2-ʷ ʮʠʬʨʘ MNC 3 

3-ʷ ʮʠʬʨʘ MSIN 2-ʷ ʮʠʬʨʘ MSIN 4 

5-ʷ ʮʠʬʨʘ MSIN 4-ʷ ʮʠʬʨʘ MSIN 5 

7-ʷ ʮʠʬʨʘ MSIN 6-ʷ ʮʠʬʨʘ MSIN 6 

9-ʷ ʮʠʬʨʘ MSIN 8-ʷ ʮʠʬʨʘ MSIN 7 

NSAPI 10-ʷ ʮʠʬʨʘ MSIN 8 

 

ʈʠʩ. 3.13  ʉʪʨʫʢʪʫʨʘ ʊID 

 

ʌʨʘʛʤʝʥʪʳ IMSI (ʦʧʨʝʜʝʣʝʥʳ ʚ GMS 04.08) 

NSAPI - ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ ʩʝʪʝʚʦʤʫ ʩʝʨʚʠʩʫ. 

 

LLC  

 

ʇʨʦʪʦʢʦʣ LLC ʦʧʨʝʜʝʣʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʣʦʛʠʯʝʩʢʠʤ ʢʘʥʘʣʦʤ ʩʚʷʟʠ (logical link 

control) ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʤʝʞʜʫ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʡ (MS-mobile 

station) ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʝʝ ʫʟʣʦʤ ʦʙʩʣʫʞʠʚʘʥʠʷ GPRS (SGSN -serving GPRS support 

node). ʇʨʦʪʦʢʦʣ LLC ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʦʪ MS ʜʦ SGSN ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʢʘʢ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʠʝʤʘ, ʪʘʢ ʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʠʡ. 

ʌʦʨʤʘʪ ʢʘʜʨʦʚ LLC ʦʩʥʦʚʘʥ ʥʘ ʬʦʨʤʘʪʝ ʢʘʜʨʦʚ LAPD ʠ RLP. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ 

ʚʘʞʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ LLC ʠ ʜʨʫʛʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʠʝ ʦʪʣʠʯʠʷ ʚ 

ʯʘʩʪʠ ʤʝʪʦʜʦʚ ʦʙʦʟʥʘʯʝʥʠʷ ʛʨʘʥʠʮ ʢʘʜʨʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʟʨʘʯʥʦʩʪʠ- ʕʪʠ ʦʪʣʠʯʠʷ 

ʜʠʢʪʫʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʜʠʦʤʘʨʰʨʫʪʘ. 

 

LLC ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

Å ʦʧʝʨʘʮʠʠ ʪʦʯʢʘ-ʪʦʯʢʘ ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ; 

Å ʦʧʝʨʘʮʠʠ ʪʦʯʢʘ-ʪʦʯʢʘ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʠʝʤʘ ʜʘʥʥʳʭ. 

 

ɺʝʩʴ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʪʦʢʦʣʘ LLC 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʘʜʨʦʚ, ʠʤʝʶʱʠʭ ʩʣʝʜʫʶʱʠʡ ʬʦʨʤʘʪ: 

 

          ɹʠʪʳ                         ʆʢʪʝʪ   



  8    7    6    5    4    3    2    1 

ɸʜʨʝʩ 1 

ʋʧʨʘʚʣʝʥʠʝ 2 

ʀʥʬʦʨʤʘʮʠʷ   

FCS   

 

ʈʠʩ. 3.14 ʉʪʨʫʢʪʫʨʘ ʟʘʛʦʣʦʚʢʘ LLC 

 

 ʇʦʣʝ ʘʜʨʝʩʘ  ʦʙʦʟʥʘʯʘʝʪ DLCI, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥ ʧʝʨʝʜʘʶʱʠʡʩʷ ʢʘʜʨ ʠ 

DLCI ʜʣʷ ʚʩʪʨʝʯʥʦʛʦ ʧʦʪʦʢʘ ʢʘʜʨʦʚ. ʇʦʣʝ ʘʜʨʝʩʘ ʠʤʝʝʪ ʨʘʟʤʝʨ 1 ʙʘʡʪ ʠ ʠʩʧʦʣʴʟʫʝʪ 

ʩʣʝʜʫʶʱʠʡ ʬʦʨʤʘʪ: 

 

 

 

 

 

           ɹʠʪʳ                       ʆʢʪʝʪ 

   8    7    6    5    4    3    2    1  

PD C/R XX SAPI 1 

 

ʈʠʩ. 3.15 ʉʪʨʫʢʪʫʨʘ ʧʦʣʷ ʘʜʨʝʩʘ LLC 

 

PD - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʪʦʢʦʣʘ ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʜʘʥʥʦʛʦ ʢʘʜʨʘ - LLC ʠʣʠ ʜʨʫʛʦʡ 

ʧʨʦʪʦʢʦʣ. ɼʣʷ ʧʨʦʪʦʢʦʣʘ LLC ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʣʷ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 0. ɽʩʣʠ ʚ 

ʧʦʣʫʯʝʥʥʦʤ ʢʘʜʨʝ PD = 1, ʪʘʢʦʡ ʢʘʜʨ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʦʰʠʙʦʯʥʳʡ. 

C/R - ʧʦʣʝ  ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʩʦʜʝʨʞʠʤʦʛʦ ʢʘʜʨʘ - ʢʦʤʘʥʜʘ ʠʣʠ ʦʪʢʣʠʢ. MS ʧʝʨʝʜʘʝʪ 

ʢʘʜʨʳ ʢʦʤʘʥʜ ʩ ʧʦʣʝʤ C/R = 0, ʘ ʚ ʢʘʜʨʘʭ ʦʪʢʣʠʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ C/R = 1. ʋʟʣʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ SGSN ʠʩʧʦʣʴʟʫʶʪ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ, ʪ. ʝ. ʜʣʷ ʢʦʤʘʥʜʥʳʭ ʢʘʜʨʦʚ C/R = 1, ʘ 

ʜʣʷ ʦʪʢʣʠʢʦʚ C/R = 0. 

  

ʊʠʧ ʢʘʜʨʘ ʅʘʧʨʘʚʣʝʥʠʝ ɿʥʘʯʝʥʠʝ C/R 

ʂʦʤʘʥʜʘ ʆʪ SGSN ʢ MS 1  

ʂʦʤʘʥʜʘ ʆʪ MS ʢ SGSN 0  

ʆʪʢʣʠʢ ʆʪ SGSN ʢ MS 0  

ʆʪʢʣʠʢ ʆʪ MS ʢ SGSN 1 

XX = ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ (2 ʙʠʪʘ) 

 

SAPI - ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ ʩʝʨʚʠʩʫ (Service Access Point Identificator) 

ʦʙʦʟʥʘʯʘʝʪ ʪʦʯʢʫ ʜʦʩʪʫʧʘ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ LLE ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʣʷ ʧʨʦʪʦʢʦʣʘ LLC ʜʦʩʪʫʧ ʢ 

ʧʨʦʮʝʩʩʫ ʚʳʰʝʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ (layer 3). 

 

ʋʧʨʘʚʣʝʥʠʝ ʀʜʝʥʪʠʬʠʮʠʨʫʝʪ ʪʠʧ ʢʘʜʨʘ. ʇʨʦʪʦʢʦʣ LLC ʠʩʧʦʣʴʟʫʝʪ 4 ʪʠʧʘ ʢʘʜʨʦʚ: 

Å ʧʝʨʝʜʘʯʘ ʧʦʜʪʚʝʨʞʜʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʬʦʨʤʘʪ I); 

Å ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ (supervisory) (ʬʦʨʤʘʪ S); 

Å ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʠʷ (ʬʦʨʤʘʪ UI) 

Å ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ (ʬʦʨʤʘʪ U) 

 



ʀʥʬʦʨʤʘʮʠʷ -ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ ʢʦʤʘʥʜʳ ʠ ʦʪʢʣʠʢʠ ʥʘ ʥʠʭ. 

FCS - ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ, ʩʦʜʝʨʞʘʱʘʷ 24-ʙʠʪʦʚʳʡ CRC-ʢʦʜ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ ʚ ʟʘʛʦʣʦʚʢʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ ʢʘʜʨʘ. 

 

SNDCP 

 

ʇʨʦʪʦʢʦʣ SNDCP (Sub-Network Dependant Convergence Protocol) ʠʩʧʦʣʴʟʫʝʪ ʩʝʨʚʠʩ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ ʫʨʦʚʥʷʤʠ LLC (Logical Link Control - ʫʧʨʘʚʣʝʥʠʝ ʣʦʛʠʯʝʩʢʠʤ ʢʘʥʘʣʦʤ) 

ʠ ʧʦʜʫʨʦʚʥʝʤ SM (Session Managemetn - ʫʧʨʘʚʣʝʥʠʝ ʩʝʘʥʩʦʤ). ʉʫʱʝʩʪʚʫʝʪ SNDCP ʜʣʷ 

ʧʨʦʪʦʢʦʣʦʚ IP ʠ ʍ.25. 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʧʨʦʪʦʢʦʣʘ SNDCP ʷʚʣʷʶʪʩʷ: 

Å ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʘʢʝʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ PDP (packet data 

protocol); 

Å ʢʦʤʧʨʝʩʩʠʷ/ʜʝʢʦʤʧʨʝʩʩʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ; 

Å ʢʦʤʧʨʝʩʩʠʷ/ʜʝʢʦʤʧʨʝʩʩʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʦʪʦʢʦʣʘ; 

Å ʩʝʛʤʝʥʪʘʮʠʷ ʧʘʢʝʪʦʚ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ (N-PDU) ʚ ʧʘʢʝʪʳ ʫʨʦʚʥʷ 

ʣʦʛʠʯʝʩʢʦʛʦ ʢʘʢʘʥʘ (LL-PDU), ʘ ʪʘʢʞʝ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ʩʙʦʨʢʠ LL-PDU ʚ N-PDU. 

 

ʇʘʢʝʪʳ SN-DATA ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʠʝʤʘ. 

ʕʪʠ ʧʘʢʝʪʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʬʦʨʤʘʪ: 

 

ɹʠʪʳ ʆʢʪʝʪ 

8 7 6 5 4 3 2 1  

 

ʍ ʉ ʊ ʄ  NSAPI 1 

DCOMP  PCOMP 2 

ɼʘʥʥʳʝ 3-n 

 

ʈʠʩ. 3.16 ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ SN-DATA 

 

ʇʘʢʝʪʳ SN-UNITDATA ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʧʨʠʝʤʘ. ʌʦʨʤʘʪ ʧʘʢʝʪʦʚ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ. 

 

ɹʠʪʳ ʆʢʪʝʪ 

8 7 6 5 4 3 2 1  

 

X C T M  NSAPI 1 

DCOMP  PCOMP 2 

ʉʤʝʱʝʥʠʝ ʩʝʛʤʝʥʪʘ ʅʦʤʝʨ N-PDU 3 

E ʅʦʤʝʨ N-PDU (ʧʨʦʜʦʣʞʝʥʠʝ) 4 

ʅʦʤʝʨ N-PDU (ʨʘʩʰʠʨʝʥʠʝ) 5 

ɼʘʥʥʳʝ 6-n 



 

ʈʠʩ. 3.17 ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ SN-UNITDATA  

 

NSAPI - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ ʩʝʪʝʚʦʤʫ ʩʝʨʚʠʩʫ. ʕʪʦ ʧʦʣʝ ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

0 ʄʝʭʘʥʠʟʤ ʦʪʤʝʥʳ, ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ. 

1 ɻʨʫʧʧʦʚʘʷ ʧʝʨʝʜʘʯʘ "ʦʜʠʥ ʢʦ ʤʥʦʛʠʤ" (ʈʊʄ-ʄ - point-to-multipoint multicast), 

ʄ - ʬʣʘʛ ʥʘʣʠʯʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ. 

0 ʇʦʩʣʝʜʥʠʡ ʩʝʛʤʝʥʪ N-PDU 

1 ɼʘʥʥʳʡ ʩʝʛʤʝʥʪ N-PDU ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʤ. 

ʊ - ʪʠʧ SN-PDU. ʆʧʨʝʜʝʣʷʝʪ ʪʠʧ ʧʘʢʝʪʘ -SN-DATA (0) ʠʣʠ SN-UN1TDATA (1). 

ʉ - ʠʥʜʠʢʘʪʦʨ ʢʦʤʧʨʝʩʩʠʠ. ɿʥʘʯʝʥʠʝ 0 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʣʷ ʢʦʤʧʨʝʩʩʠʠ DCOMP ʠ 

ʈʉʆʄʈ ʥʝ ʚʢʣʶʯʝʥʳ ʚ ʧʘʢʝʪ, 1 ʛʦʚʦʨʠʪ ʦ ʥʘʣʠʯʠʠ ʵʪʠʭ ʧʦʣʝʡ ʚ ʧʘʢʝʪʝ. 

ʍ - ʟʘʧʘʩʥʦʡ (spare) ʙʠʪ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʚ 0. 

DCOMP - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʧʨʝʩʩʠʠ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʝʤʳʡ ʚ ʧʘʢʝʪ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʙʠʪʘ ʉ. 

DCOMP ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

1. ʂʦʤʧʨʝʩʩʠʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ.  

1-14 ʋʢʘʟʳʚʘʝʪ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠ ʩʦʛʣʘʩʫʝʤʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʢʦʤʧʨʝʩʩʠʠ ʜʘʥʥʳʭ. 

15. ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

PCOMP - ʢʦʜʠʨʦʚʘʥʠʝ ʢʦʤʧʨʝʩʩʠʠ ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʪʦʢʦʣʘ, ʚʢʣʶʯʘʝʤʦʝ ʚ 

ʧʘʢʝʪʳ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʙʠʪʝ ʉ. ʈʉʆʄʈ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: 

0 ʂʦʤʧʨʝʩʩʠʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

1-14 ʋʢʘʟʘʪʝʣʠ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʢʦʤʧʨʝʩʩʠʠ ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʛʣʘʩʫʝʤʳʝ ʜʠʥʘʤʠʯʝʩʢʠ. 

15 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʤʝʱʝʥʠʝ ʩʝʛʤʝʥʪʘ - ʩʤʝʱʝʥʠʝ ʩʝʛʤʝʥʪʘ ʦʪ ʥʘʯʘʣʘ N-PDU. ɿʘʜʘʝʪʩʷ ʚ ʝʜʠʥʠʮʘʭ ʧʦ 128 

ʦʢʪʝʪʦʚ. 

ʅʦʤʝʨ N-PDU - 0-2047 ʧʨʠ ʥʫʣʝʚʦʤ ʟʥʘʯʝʥʠʠ ʙʠʪʘ ʨʘʩʰʠʨʝʥʠʷ. 

2048-524287 ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʙʠʪ ʨʘʩʰʠʨʝʥʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 1. 

ɽ  - ʙʠʪ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʥʦʤʝʨʘ N-PDU:  

0 ʉʣʝʜʫʶʱʠʡ ʦʢʪʝʪ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ. 

1 ʉʣʝʜʫʶʱʠʡ ʦʢʪʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʥʦʤʝʨʘ N-PDU. 

 

High Speed Circuit  Switched Data 

 

High Speed Circuit Switched Data (HSCSD) - ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ 

ʩʝʪʷʤ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʢʘʥʘʣʦʚ - ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʝʪʷʭ 

GSM. ʆʥʘ ʧʨʝʦʜʦʣʝʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ, ʧʦʟʚʦʣʷʷ 

ʘʙʦʥʝʥʪʘʤ GSM ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʩʨʘʚʥʠʤʳʤʠ, ʠ ʜʘʞʝ ʧʨʝʚʳʰʘʶʱʠʤʠ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ HSCSD 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 57.6 ʢʙʠʪ/ʩ. HSCSD ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ GSM ʧʫʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʳʩʪʨʦ ʠ ʵʢʦʥʦʤʠʯʥʦ. 

HSCSD ʜʦʣʞʥʦ ʙʳʣʦ ʩʪʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʵʪʘʧʦʤ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʙʦʣʝʝ ʤʦʱʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʨʘʜʠʦʧʝʨʝʜʘʯʠ, ʪʘʢʠʭ ʢʘʢ GPRS. 

ɼʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ HSCSD ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʮʝʣʦʛʦ ʨʷʜʘ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. HSCSD ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩ 

ʤʦʙʠʣʴʥʦʛʦ ʪʝʨʤʠʥʘʣʘ WEB-ʩʪʨʘʥʠʮʳ ʩ ʙʦʣʝʝ ʥʘʩʳʱʝʥʥʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʃɺʉ ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʝʪʷʤ. 

HSCSD ʧʦʟʚʦʣʷʝʪ ʜʘʞʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʭ 

ʤʝʩʪʘʭ, ʛʜʝ ʧʨʦʢʣʘʜʢʘ ʢʘʙʝʣʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ ʠʣʠ ʥʝʚʦʟʤʦʞʥʘ. ʅʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʠ 



ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʙʝʩʧʨʦʚʦʜʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ. ʉʝʛʦʜʥʷ 

ʚʠʜʝʦ ʠ ʘʫʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʦʨʛʘʥʠʟʫʶʪʩʷ ʚ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʝʪʷʭ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 28.8 

ʢʙʠʪ/ʩ: ʵʪʦ ʙʦʣʝʝ ʯʝʤ ʜʦʩʪʠʞʠʤʦ ʜʣʷ HSCSD. 

 ɺ ʦʪʣʠʯʠʠ ʦʪ GPRS, HSCSD ʟʘʥʠʤʘʝʪ ʛʦʣʦʩʦʚʳʝ ʢʘʥʘʣʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ 

ʩʦʝʜʠʥʝʥʠʷ (ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ).     

 

ʊʝʣʝʬʦʥʳ  ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ HSCSD. 

  

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʘʨʢʠ ʪʝʣʝʬʦʥʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʶ HSCSD: 

 

NOKIA 6210, 6310, 6500, 6510, 7650, 8310, 8855, 9210/9210i, Nokia Card Phone 

MOTOROLA V120, V66, V70 

ERICSSON ï SONYERICSSON R520, T36, T39, T65, T68, T68i, T200, T300, T600, R600  

SIEMENS S40 

 

ʂ ʩʦʞʘʣʝʥʠʶ  ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʥʝ ʩʤʦʛ ʟʘʚʦʝʚʘʪʴ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʠ, ʚ ʈʦʩʩʠʠ 

ʝʛʦ ʚʥʝʜʨʠʣʠ  çNorth-West GSMè ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ  çʄʝʛʘʬʦʥè. ʄʊʉ ʠ Beeline 

ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʚʚʝʜʝʥʠʷ ʩʪʘʥʜʘʨʪʘ HSCSD ʠ ʧʝʨʝʰʝʣ ʢ ʚʥʝʜʨʝʥʠʶ GPRS.    

ɼʘʥʥʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʠʩʪʝʤ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ GSM. 

ʉʪʘʥʜʘʨʪʫ ʫʞʝ ʙʦʣʝʝ 15 ʣʝʪ ʦʜʥʘʢʦ, ʦʥ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʠʜʝʪ ʥʝʧʨʝʨʳʚʥʦʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. ʅʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʚʦʜʷʪʩʷ ʧʦʵʪʘʧʥʦ ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʩʰʠʨʝʥʠʝ 

ʩʧʝʢʪʨʘ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ. ɺ 1995 ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʩʷ ʩʝʨʚʠʩ ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ 

(SMS), ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʠʚʘʪʴʩʷ ʩʦʦʙʱʝʥʠʷʤʠ, ʩʣʝʜʠʪʴ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʩʯʝʪʘ, ʦʪʢʣʶʯʘʪʴ ʠ ʧʦʜʢʣʶʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ.  ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʫʩʠʣʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʀ ʚ 

ʩʚʝʪ ʚʳʰʣʠ ʜʚʘ ʩʪʘʥʜʘʨʪʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ HSCSD ʠ GPRS, ʧʦʣʥʦʮʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʧʦʣʫʯʠʣʦʩʴ ʪʘʢ ʢʘʢ HSCSD ʦʙʣʘʜʘʣ ʩʝʨʴʝʟʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʦʥ ʟʘʥʠʤʘʣ 

ʛʦʣʦʩʦʚʳʝ ʢʘʥʘʣʳ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʩʦʝʜʠʥʝʥʠʷ (ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ 

ʦʧʣʘʯʠʚʘʪʴ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʩʝʪʠ ʘ ʥʝ ʦʙʲʝʤ ʧʝʨʝʜʘʥʥʳʭ ʜʘʥʥʳʭ).        

ɺ 1992  ʛʦʜʫ GSM ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʠʥʷʪ ʚ ʢʘʯʝʩʪʚʝ  ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʫ GSM ʥʝ ʙʳʣʦ ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʈʦʩʩʠʠ, ʦʜʥʘʢʦ ʩʝʡʯʘʩ ʥʘ ʨʳʥʢʝ ʧʦʷʚʠʣʠʩʴ 

ʩʠʩʪʝʤʳ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ CDMA.      

 

 

 

4. ʉʀʉʊɽʄʓ ʇʆɼɺʀɾʅʆʁ  ʉɺʗɿʀ ɺ ʉʊɸʅɼɸʈʊɸʍ 

    IS-95 (CDMA) ʀ DECT 

 

ʄʦʙʠʣʴʥʘʷ ʩʚʷʟʴ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʤʠʨʝ ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ, ʥʝʧʨʝʨʳʚʥʦ 

ʨʘʩʰʠʨʷʷ ʦʙʲʝʤ ʠ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʩʪʦʷʥʥʳʡ 

ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʚʦʣʦʢʦʥʥʦʡ ʦʧʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʚʝʜʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʩʦʪʦʚʳʭ ʩʝʪʝʡ 

ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ, ʩʝʪʝʡ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʨʘʜʠʦʚʳʟʦʚʘ ʠ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ. 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦʜʚʠʞʥʦʤʫ ʘʙʦʥʝʥʪʫ ʨʝʟʢʦ ʨʘʩʰʠʨʷʝʪ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʢʦʣʴʢʫ 

ʢʨʦʤʝ ʪʝʣʝʬʦʥʥʳʭ, ʦʥ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʝʣʝʢʩʥʳʝ ʠ ʬʘʢʩʠʤʠʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ, 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʠʥʬʦʨʤʘʮʠʠ ʪʨʝʙʫʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʝʝ ʧʝʨʝʜʘʯʠ ʠ ʧʦʣʫʯʝʥʠʷ.  

ʅʘ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤ ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ 

ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ ï ʦʛʨʘʥʠʯʝʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʚʠʪʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʪ.ʝ. ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʠʣʠ ʫʚʝʣʠʯʠʚʘʝʤʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ, ʧʨʠʯʝʤ ʚ ʫʩʣʦʚʠʷʭ ʩʦʭʨʘʥʝʥʠʷ 



ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʘʙʦʥʝʥʪʩʢʦʡ ʙʘʟʳ ʩʠʩʪʝʤʳ ʧʨʠ ʫʚʝʣʠʯʝʥʥʦʤ 

ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ. 

ʕʪʠ ʬʘʢʪʦʨʳ ʧʦʙʫʞʜʘʶʪ ʢ ʨʘʟʚʠʪʠʶ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʧʦʨʦʜʠʣʠ 

ʤʥʦʞʝʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʵʪʠ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʨʘʤʝʪʨʘʤ ʩʠʩʪʝʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʩʪʘʥʜʘʨʪʘ ʩʚʷʟʠ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʘʙʦʥʝʥʪʩʢʫʶ 

ʝʤʢʦʩʪʴ ʧʨʠ ʤʘʣʦʤ ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ ʠ ʜʨʫʛʫʶ ʠʤʝʶʱʫʶ ʚ ʩʚʦʝʤ ʘʢʪʠʚʝ ʙʦʣʴʰʝʡ 

ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʧʨʠ ʤʝʥʴʰʝʡ ʚʤʝʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʜʚʫʭ ʩʪʘʥʜʘʨʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 

ʥʝʧʦʣʥʳʡ ʩʧʠʩʦʢ ʠʭ ʜʦʩʪʦʠʥʩʪʚ, ʠ ʨʘʟʣʠʯʠ ʤʝʞʜʫ ʩʦʙʦʡ. 

       ʉʪʘʥʜʘʨʪ ʩʦʪʦʚʦʡ ʩʚʷʟʠ CDMAone ʠʣʠ IS-95. 

ʉʦʪʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ IS-95 ʩ 

ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (CDMA) ʚʧʝʨʚʳʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʬʠʨʤʦʡ Qualcomm 

(ʉʐɸ). ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʝʤʢʦʩʪʴ ʩʠʩʪʝʤʳ 

ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʦʚʦʡ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ CDMA ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʨʷʜʝ ʩʪʘʥʜʘʨʪʦʚ 

ɸʩʩʦʮʠʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʚʷʟʠ (TIA): 

¶ IS-95 - CDMA-ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ  

¶ IS-96 - CDMA-ʨʝʯʝʚʳʝ ʩʣʫʞʙʳ  

¶ IS-97 - CDMA-ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ  

¶ IS-98 - CDMA-ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ  

¶ IS-99 - CDMA-ʩʣʫʞʙʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

ʉʠʩʪʝʤʘ CDMA IS-95 ʬʠʨʤʳ Qualcomm ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʨʘʙʦʪʫ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 800 

ʄɻʮ, ʚʳʜʝʣʝʥʥʦʤ ʜʣʷ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ ʩʪʘʥʜʘʨʪʦʚ AMPS, N-AMPS ʠ D-AMPS. (ʉʪʘʥʜʘʨʪʳ 

TIA IS-19, IS-20; IS-54; IS-55, IS-56, IS-88, IS-89, IS-90, (S-553). 

ʉʠʩʪʝʤʘ CDMA IS-95 ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʥʫʪʨʠ ʩʦʪʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʪ ʞʝ ʩʘʤʳʡ ʨʘʜʠʦʢʘʥʘʣ ʠ ʚʩʶ ʚʳʜʝʣʝʥʥʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚ 

ʩʤʝʞʥʦʡ ʩʦʪʝ ʠʩʧʦʣʴʟʫʝʪ ʵʪʫ ʞʝ ʧʦʣʦʩʫ ʯʘʩʪʦʪ. ɺʤʝʩʪʦ ʨʘʟʜʝʣʝʥʠʷ ʩʧʝʢʪʨʘ ʠʣʠ 

ʚʨʝʤʝʥʥʳʭ ʩʣʦʪʦʚ (ʢʘʢ ʚ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʉʉʇʉ), ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʟʥʘʯʘʝʪʩʷ 

ʬʨʘʛʤʝʥʪ ʰʫʤʦʧʦʜʦʙʥʦʡ ʥʝʩʫʱʝʡ. ʇʦʩʢʦʣʴʢʫ ʝʸ ʬʨʘʛʤʝʥʪʳ ʷʚʣʷʶʪʩʷ 

ʢʚʘʟʠʦʨʪʦʛʦʥʘʣʴʥʳʤʠ, ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʚʝʩʪʠ ʚʩʶ ʰʠʨʠʥʫ ʚʳʜʝʣʝʥʥʦʛʦ ʢʘʥʘʣʘ 

ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɹʣʘʛʦʜʘʨʷ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ çʙʣʠʞʥʝʡ ï ʜʘʣʴʥʝʡè ʟʦʥʳ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʤʦʱʥʦʩʪʴʶ ʚʩʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ 1,25 ʄɻʮ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʘʞʜʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʦʥʘ ʞʝ ʚʥʦʚʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʤʝʞʥʦʡ ʩʦʪʝ. ɽʤʢʦʩʪʴ ʥʘ ʦʜʥʫ ʩʦʪʫ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʘʣʘʥʩʦʤ ʤʝʞʜʫ ʪʨʝʙʫʝʤʳʤ ʦʪʥʦʰʝʥʠʝʤ ʩʠʛʥʘʣ/ʰʫʤ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʬʘʢʪʦʨʦʤ ʩʞʘʪʠʷ ʢʦʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ 

ʘʙʩʦʣʶʪʥʦ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʯʘʩʪʦʪʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʪ ʦʧʝʨʘʪʦʨʦʚ 

ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʠ ʦʙʣʝʛʯʝʥʠʷ ʧʝʨʝʭʦʜʘ ʦʪ AMPS ʢ CDMA ʚ ʩʠʩʪʝʤʝ CDMA 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʰʠʨʠʥʘ ʢʘʥʘʣʘ (1,25 ʄɻʮ), ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʫ AMPS. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 

ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ, ʪʨʘʬʠʢ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʛʦʣʦʩʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʝʪʠ. 



ɹʝʟʦʧʘʩʥʦʩʪʴ ʠʣʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ CDMA, 

ʧʦʵʪʦʤʫ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʧʝʨʘʪʦʨʘʤ ʩʦʪʦʚʳʭ ʩʝʪʝʡ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʰʠʬʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʡ.  

ʉʠʩʪʝʤʘ CDMA Qualcomm ʧʦʩʪʨʦʝʥʘ ʧʦ ʤʝʪʦʜʫ ʧʨʷʤʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ 

ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 64 ʚʠʜʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦ ʟʘʢʦʥʫ 

ʬʫʥʢʮʠʡ ʋʦʣʰʘ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʳʭ ʩʦʦʙʱʝʥʠʡ ʚʳʙʨʘʥʦ ʨʝʯʝʧʨʝʦʙʨʘʟʫʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʩ ʘʣʛʦʨʠʪʤʦʤ CELP ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 8000 ʙʠʪ/ʩ (9600 ʙʠʪ/ʩ ʚ 

ʢʘʥʘʣʝ). ɺʦʟʤʦʞʥʳ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʥʘ ʩʢʦʨʦʩʪʷʭ 4800, 2400 ʠ 1200 ʙʠʪ/ʩ. 

ɺ ʢʘʥʘʣʘʭ ʩʠʩʪʝʤʳ CDMA ʧʨʠʤʝʥʷʝʪʩʷ ʩʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 1/2 (ʚ 

ʢʘʥʘʣʘʭ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ) ʠ 1/3 (ʚ ʢʘʥʘʣʘʭ ʦʪ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ), ʜʝʢʦʜʝʨ ɺʠʪʝʨʙʠ ʩ 

ʤʷʛʢʠʤ ʨʝʰʝʥʠʝʤ, ʧʝʨʝʤʝʞʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ. ʆʙʱʘʷ ʧʦʣʦʩʘ ʢʘʥʘʣʘ ʩʚʷʟʠ 

ʩʦʩʪʘʚʣʷʝʪ 1,25 ʄɻʮ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʜʘʨʪʘ CDMA Qualcomm ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʝʪʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.1. 

ʊʘʙʣʠʮʘ 4.1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʧʝʨʝʜʘʯʠ MS 824,040 - 848,860 ʄɻʮ 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʧʝʨʝʜʘʯʠ BTS 869,040 - 893,970 ʄɻʮ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʥʝʩʫʱʝʡ 

ʯʘʩʪʦʪʳ BTS 
Ñ5*10-8 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʥʝʩʫʱʝʡ 

ʯʘʩʪʦʪʳ MS 
Ñ2,5*10-6 

ɺʠʜ ʤʦʜʫʣʷʮʠʠ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ QPSK (BTS), 0-QPSK (MS) 

ʐʠʨʠʥʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ: ʧʦ 

ʫʨʦʚʥʶ ʤʠʥʫʩ 3 ʜɹ ʧʦ ʫʨʦʚʥʶ ʤʠʥʫʩ 40 ʜɹ 
1,25 ʄɻʮ 1,50 ʄɻʮ 

ʄʝʪʦʜ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ DSSS-CDMA 

ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʇʉʇ 1,2288 ʄɻʮ 

ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʇʉʇ ʜʣʷ: 

BTS MS 

 

32768 ʙʠʪ 

242- 1 ʙʠʪ 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ BTS ʥʘ 1 ʥʝʩʫʱʝʡ 

ʯʘʩʪʦʪʝ 

1 ʧʠʣʦʪ-ʢʘʥʘʣ, 1 ʢʘʥʘʣ ʩʠʛʥʘʣʠʟʘʮʠʠ , 7 

ʢʘʥʘʣʦʚ ʧʝʨʩ. ʚʳʟʦʚʘ , 55 ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ MS 1 ʢʘʥʘʣ ʜʦʩʪʫʧʘ, 1 ʢʘʥʘʣ ʩʚʷʟʠ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: ʚ ʢʘʥʘʣʝ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʚ ʢʘʥʘʣʝ ʧʝʨʩ. ʚʳʟʦʚʘ ʠ 

ʜʦʩʪʫʧʘ, ʚ ʢʘʥʘʣʘʭ ʩʚʷʟʠ. 

1200 ʙʠʪ/ʩ 9600,4800 ʙʠʪ/ʩ 9600, 4800, 2400, 

1200 ʙʠʪ/ʩ 

ʅʘ ʨʠʩ.4.2 ʧʨʠʚʝʜʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʝʪʠ ʩʦʪʦʚʦʡ ʧʦʜʚʠʞʥʦʡ 

ʨʘʜʠʦʩʚʷʟʠ CDMA IS-95, ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ (BTS, BSC, MSC, ʆʄʉ) 

ʘʥʘʣʦʛʠʯʥʳ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʩʦʪʦʚʳʭ ʩʝʪʷʭ ʩ ʯʘʩʪʦʪʥʳʤ (NMT-450/900, AMPS, TACS) ʠ 

ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (GSM, DCS-1800, PCS-1900, D-AMPS, JDC). ʆʩʥʦʚʥʦʝ 

ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʩʝʪʠ CDMA IS-95 ʚʢʣʶʯʝʥʳ ʫʩʪʨʦʡʩʪʚʘ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʠ ʚʳʙʦʨʘ ʢʘʜʨʦʚ (SU). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʤʷʛʢʦʛʦ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʫʧʨʘʚʣʷʝʤʳʤʠ ʨʘʟʥʳʤʠ ʢʦʥʪʨʦʣʣʝʨʘʤʠ 

(BSC), ʚʚʦʜʷʪʩʷ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʤʝʞʜʫ SU ʠ BSC (Inter BSC Soft handoff). 

ʇʨʦʪʦʢʦʣʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʚ CDMA IS-95, ʪʘʢʞʝ ʢʘʢ ʚ ʩʪʘʥʜʘʨʪʘʭ AMPS ʠ N-

AMPS, ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. 

ɺ CDMA ʢʘʥʘʣʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʥʘʟʳʚʘʶʪʩʷ ʧʨʷʤʳʤʠ (Forward), 

ʜʣʷ ʧʨʠʝʤʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ - ʦʙʨʘʪʥʳʤʠ (Reverse). ɼʣʷ ʦʙʨʘʪʥʦʛʦ ʢʘʥʘʣʘ IS-95 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʩʫ ʯʘʩʪʦʪ ʦʪ 824 ʜʦ 849 ʄɻʮ. ɼʣʷ ʧʨʷʤʦʛʦ ʢʘʥʘʣʘ ð 869ï894 ʄɻʮ. 

ʇʨʷʤʦʡ ʠ ʦʙʨʘʪʥʳʡ ʢʘʥʘʣʳ ʨʘʟʜʝʣʝʥʳ ʠʥʪʝʨʚʘʣʦʤ ʚ 45 ʄɻʮ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ 



ʫʧʘʢʦʚʘʥʳ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʢʘʥʘʣʝ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 1,2288 ʄʙʠʪ/ʩ. 

ʅʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ ð 128 ʪʝʣʝʬʦʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʦ ʩʢʦʨʦʩʪʴʶ ʪʨʘʬʠʢʘ 

9,6 ʢʙʦʜ. ʉʪʨʫʢʪʫʨʘ ʢʘʥʘʣʦʚ ʚ CDMA ʚ ʩʪʘʥʜʘʨʪʝ IS-95 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.3. ɺ IS-95 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʤʦʜʫʣʷʮʠʠ ʜʣʷ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʢʘʥʘʣʦʚ. ɺ ʧʨʷʤʦʤ 

ʢʘʥʘʣʝ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʧʝʨʝʜʘʸʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʘʥʥʳʝ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʪʝ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʨʘʟʣʠʯʥʳʝ ʢʦʜʳ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʞʝ ʧʝʨʝʜʘʝʪʩʷ ʧʠʣʦʪʥʳʡ ʩʠʛʥʘʣ, ʦʥ ʠʤʝʝʪ ʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʯʘʩʪʦʪʳ. ɺ ʦʙʨʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜʚʠʞʥʳʝ ʪʨʫʙʢʠ ʦʪʚʝʯʘʶʪ ʘʩʠʥʭʨʦʥʥʦ, ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ, 

ʧʨʠʭʦʜʷʱʠʡ ʢ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʦʪ ʢʘʞʜʦʡ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ, ʦʜʠʥʘʢʦʚ. ʊʘʢʦʡ ʨʝʞʠʤ 

ʚʦʟʤʦʞʝʥ ʙʣʘʛʦʜʘʨʷ ʢʦʥʪʨʦʣʶ ʤʦʱʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʶ ʤʦʱʥʦʩʪʴʶ ʧʦʜʚʠʞʥʳʭ ʪʨʫʙʦʢ ʧʦ 

ʩʣʫʞʝʙʥʦʤʫ ʢʘʥʘʣʫ. 

¶ ʇʨʷʤʳʝ ʢʘʥʘʣʳ ʚ CDMA IS-95:  

ɼʘʥʥʳʝ ʚ ʧʨʷʤʦʤ ʢʘʥʘʣʝ ʪʨʘʬʠʢʘ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚʦ ʬʨʝʡʤ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 20 ʤʩ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ 

ʧʝʨʝʤʝʞʘʶʪʩʷ ʩ ʮʝʣʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴʩʷ. ɿʘʪʝʤ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ ʨʘʩʰʠʨʷʝʪʩʷ ʧʝʨʝʤʥʦʞʝʥʠʝʤ ʩ ʦʜʥʦʡ ʠʟ 64 

ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʡ ʋʦʣʰʘ) ʜʦ ʟʥʘʯʝʥʠʷ 1,2288 

ʄʙʠʪ/ʩ. ʂʘʞʜʦʤʫ ʤʦʙʠʣʴʥʦʤʫ ʘʙʦʥʝʥʪʫ ʥʘʟʥʘʯʘʝʪʩʷ ʬʨʘʛʤʝʥʪ ʇʉʇ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʝʛʦ ʜʘʥʥʳʝ ʙʫʜʫʪ ʦʪʜʝʣʝʥʳ ʦʪ ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʘʙʦʥʝʥʪʦʚ. ʆʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʬʨʘʛʤʝʥʪʦʚ 

ʇʉʇ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʥʦʡ ʢʦʜʠʨʦʚʢʦʡ ʚʩʝʭ ʢʘʥʘʣʦʚ ʚ ʩʦʪʝ (ʪ.ʝ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʬʨʘʛʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ). ʂʘʢ ʫʞʝ 

ʫʧʦʤʠʥʘʣʦʩʴ, ʚ ʩʠʩʪʝʤʝ ʧʝʨʝʜʘʝʪʩʷ ʧʠʣʦʪʥʳʡ ʩʠʛʥʘʣ (ʢʦʜ) ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʙʠʣʴʥʳʡ 

ʪʝʨʤʠʥʘʣ ʤʦʛ ʫʧʨʘʚʣʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʥʘʣʘ, ʧʨʠʥʠʤʘʪʴ ʚʨʝʤʝʥʥʳʝ ʤʝʪʢʠ , 

ʦʙʝʩʧʝʯʠʚʘʷ ʬʘʟʦʚʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʜʣʷ ʢʦʛʝʨʝʥʪʥʦʛʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʛʣʦʙʘʣʴʥʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩʝʪʠ ʚ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʱʸ ʨʘʜʠʦʤʝʪʢʠ ʦʪ GPS-ʩʧʫʪʥʠʢʦʚ.  

 

 

 

ʉʦʩʪʘʚ:  

Å ɺʝʜʫʱʠʡ ʢʘʥʘʣ - ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʝʡ ʜʣʷ ʥʘʯʘʣʴʥʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʩʝʪʴʶ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʠʛʥʘʣʘʤʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʦ ʚʨʝʤʝʥʠ, 

ʯʘʩʪʦʪʝ ʠ ʬʘʟʝ. 

Å ʂʘʥʘʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʠʟʣʫʯʝʥʠʷ ʧʠʣʦʪʥʦʛʦ ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʬʘʟʫ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʵʪʘʧʦʚ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʘʯʠʥʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. ʂʘʥʘʣ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʝʨʝʜʘʸʪ ʩʠʥʭʨʦʩʠʛʥʘʣʳ ʤʦʙʠʣʴʥʳʤ ʪʝʨʤʠʥʘʣʘʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 

1200 ʙʦʜ. 

Å ʂʘʥʘʣ ʚʳʟʦʚʘ (ʧʵʡʜʞʠʥʛʦʚʳʡ) - ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʟʦʚʘ ʧʦʜʚʠʞʥʦʡ 

ʩʪʘʥʮʠʠ. ʂʦʣ-ʚʦ ʢʘʥʘʣʦʚ: ʜʦ 7 ʰʪ. ʇʦʩʣʝ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʚʳʟʦʚʘ ʧʦʜʚʠʞʥʘʷ 

ʩʪʘʥʮʠʷ ʧʝʨʝʜʘʝʪ ʩʠʛʥʘʣ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʢʘʥʘʣʫ 

ʚʳʟʦʚʘ ʥʘ ʧʦʜʚʠʞʥʫʶ ʩʪʘʥʮʠʶ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʩʦʝʜʠʥʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʠ ʢʘʥʘʣʘ ʩʚʷʟʠ. ʂʘʥʘʣ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʚʳʟʦʚʘ ʥʘʯʠʥʘʝʪ 

ʨʘʙʦʪʘʪʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʧʦʣʫʯʠʪ ʚʩʶ ʩʠʩʪʝʤʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

(ʯʘʩʪʦʪʘ ʥʝʩʫʱʝʡ, ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ, ʟʘʜʝʨʞʢʘ ʩʠʛʥʘʣʘ ʧʦ ʢʘʥʘʣʫ ʩʠʥʭʨʦʥʠʟʘʮʠʠ). 

ʈʘʙʦʪʘʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 9600, 4800, 2400 ʙʦʜ. ʇʨʷʤʦʡ ʢʘʥʘʣ ʪʨʘʬʠʢʘ (ʂʇɼ) 



ʧʝʨʝʜʘʸʪ ʣʶʙʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 9600, 4800, 2400, 1200 

ʙʦʜ.  

Å ʂʘʥʘʣ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ - ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʥʘ ʧʦʜʚʠʞʥʫʶ. ʂʦʣ-

ʚʦ: ʜʦ 63 

ɹʘʟʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʢʘʥʘʣʝ ʩʦʩʪʘʚʣʷʝʪ 9,6 ʂʙʠʪ/ʩ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʜʦʙʘʚʣʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʚʦʠʯʥʳʭ ʩʠʤʚʦʣʦʚ ʢ ʮʠʬʨʦʚʦʤʫ ʧʦʪʦʢʫ 

ʚʦʢʦʜʝʨʘ 8,55 ʂʙʠʪ/ʩ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʧʨʷʤʦʡ ʢʦʨʨʝʢʮʠʠ ʦʰʠʙʦʢ 

(ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ ʟʘʧʨʦʩʘ ʠ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ) ʚ ʢʘʥʘʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ 

ʢʦʜʠʨʦʚʘʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʙʘʟʦʚʳʡ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʧʘʢʝʪʳ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʦ 

20 ʤʩ ʠ ʧʦʜʘʝʪʩʷ ʥʘ ʩʚʝʨʪʦʯʥʳʡ ʢʦʜʝʨ ʩ ʧʦʣʦʚʠʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʅʘ ʝʛʦ ʚʳʭʦʜʝ ʯʠʩʣʦ 

ʙʠʪʦʚ ʫʜʚʘʠʚʘʝʪʩʷ. ɿʘʪʝʤ ʜʘʥʥʳʝ ʧʝʨʝʤʝʞʘʶʪʩʷ, ʪ. ʝ. ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʚʦ ʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ 20 ʤʩ, ʵʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʚ ʧʦʪʦʢʝ ʜʘʥʥʳʭ 

ʧʦʪʝʨʷʥʥʳʝ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʙʠʪʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʰʠʙʦʯʥʦ ʧʨʠʥʷʪʳʝ ʩʠʤʚʦʣʳ ʦʙʳʯʥʦ 

ʬʦʨʤʠʨʫʶʪ ʛʨʫʧʧʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʭʝʤʘ ʧʨʷʤʦʡ ʢʦʨʨʝʢʮʠʠ ʦʰʠʙʦʢ ʨʘʙʦʪʘʝʪ ʥʘʠʣʫʯʰʠʤ 

ʦʙʨʘʟʦʤ, ʢʦʛʜʘ ʦʰʠʙʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʧʨʦʮʝʜʫʨʳ, ʦʙʨʘʪʥʦʡ ʧʝʨʝʤʝʞʝʥʠʶ ʧʨʠ ʧʝʨʝʜʘʯʝ. 

ʇʦʩʣʝ ʧʝʨʝʤʝʞʝʥʠʷ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʣʠʥʥʦʛʦ ʢʦʜʘ ʠ 

ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ "ʠʩʢʣʶʯʘʶʱʝʝ ʀʃʀ" (ʩʣʦʞʝʥʠʝ ʧʦ ʤʦʜʫʣʶ ʜʚʘ). ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, 

ʜʣʠʥʥʳʤʠ ʢʦʜʘʤʠ (ʢʦʜʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ) ʷʚʣʷʶʪʩʷ ʢʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ ʠʣʠ ʵʣʝʤʝʥʪʘ ʟʘʜʝʨʞʢʠ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʜʚʦʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʪʦʨʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ, ʨʘʚʥʘ 2" ð 1 ʜʚʦʠʯʥʳʭ 

ʩʠʤʚʦʣʦʚ, ʛʜʝ n ð ʯʠʩʣʦ ʨʘʟʨʷʜʦʚ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ. ɺ ʘʧʧʘʨʘʪʫʨʝ ʩʪʘʥʜʘʨʪʘ IS-95 ʜʣʠʥʥʳʡ 

ʢʦʜ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ 

ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʜʚʦʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, ʛʝʥʝʨʠʨʫʝʤʦʡ ʚ 42-ʨʘʟʨʷʜʥʦʤ ʨʝʛʠʩʪʨʝ 

ʩʜʚʠʛʘ, ʠ ʜʚʦʠʯʥʦʡ 32-ʙʠʪʦʚʦʡ ʤʘʩʢʦʡ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠʤʷ ʢʘʞʜʦʛʦ 

ʘʙʦʥʝʥʪʘ. ʊʘʢʦʡ ʨʝʛʠʩʪʨ ʩʜʚʠʛʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʷʭ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʞʠʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʩʝʡ ʩʝʪʠ, ʊʘʢ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʠʤʝʝʪ 

ʩʢʦʨʦʩʪʴ 19,2 ʂʙʠʪ/ʩ, ʪʦ ʚ ʧʨʷʤʦʤ ʢʘʥʘʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʢʘʞʜʳʡ 64-ʡ ʩʠʤʚʦʣ 

ʜʣʠʥʥʦʛʦ ʢʦʜʘ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ð ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʢʦʜʦʚ ʋʦʣʰʘ. ʆʜʠʥ ʨʷʜ ʤʘʪʨʠʮʳ ʋʦʣʰʘ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʥʘʣʫ ʩʚʷʟʠ ʤʝʞʜʫ 

ʘʙʦʥʝʥʪʦʤ ʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ɽʩʣʠ ʥʘ ʚʭʦʜʝ ʢʦʜʝʨʘ çʆè, ʪʦ ʧʦʩʳʣʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʷʜ ʤʘʪʨʠʮʳ (ʢʦʜʘ ʋʦʣʰʘ), ʝʩʣʠ ç1è ð ʧʦʩʳʣʘʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʫʪʝʤ ʣʦʛʠʯʝʩʢʦʛʦ ʦʪʨʠʮʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʨʷʜʘ ʤʘʪʨʠʮʳ (ʢʦʜʘ ʋʦʣʰʘ). ʕʪʦ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʩ 19,2 

ʂʙʠʪ/ʩ ʜʦ 1,2296 ʄʙʠʪ/ʩ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ. ʅʘ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʜʚʦʠʯʥʳʡ ʧʦʪʦʢ ʨʘʟʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʩʠʥʬʘʟʥʳʤ ʠ ʢʚʘʜʨʘʪʫʨʥʳʤ 

ʢʘʥʘʣʘʤʠ (I- ʠ Q-ʢʘʥʘʣʘʤʠ) ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʜʨʘʪʫʨʥʦʡ 

ʬʘʟʦʚʦʡ ʤʘʥʠʧʫʣʷʮʠʠ (QPSK). ɼʦ ʧʦʜʘʯʠ ʥʘ ʩʤʝʩʠʪʝʣʠ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ ʚ ʢʘʞʜʦʤ ʠʟ 

ʢʘʥʘʣʦʚ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʨʦʪʢʦʛʦ ʢʦʜʘ ʠ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ çʠʩʢʣʶʯʘʶʱʝʝ 

ʀʃʀè. 

ʂʦʨʦʪʢʠʡ ʢʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʩʝʚʜʦʩʣʫʯʘʡʥʫʶ ʜʚʦʠʯʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʣʠʥʦʡ 32768 ʜʚʦʠʯʥʳʭ ʩʠʤʚʦʣʦʚ, ʛʝʥʝʨʠʨʫʝʤʫʶ ʩʦ ʩʢʦʨʦʩʪʴʶ 1,2288 ʄʙʠʪ/ʩ. ʕʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʜʣʷ ʚʩʝʭ ʙʘʟʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ ʚ ʩʝʪʠ. 

ʂʦʨʦʪʢʠʡ ʢʦʜ ʬʦʨʤʠʨʫʝʪʩʷ ʚ 15-ʨʘʟʨʷʜʥʦʤ ʨʝʛʠʩʪʨʝ ʩʜʚʠʛʘ ʩ ʣʠʥʝʡʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʜʚʦʠʯʥʳʡ ʧʦʪʦʢ ʚ ʢʘʞʜʦʤ ʢʘʥʘʣʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨ ʩ 

ʢʦʥʝʯʥʦʡ ʠʤʧʫʣʴʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ʂʀʍ-ʬʠʣʴʪʨ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴ ʧʦʣʦʩʫ 

ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʏʘʩʪʦʪʘ ʩʨʝʟʘ ʬʠʣʴʪʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 615 ʢɻʮ. ʇʦʣʫʯʝʥʥʳʝ 

ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʭʦʜʳ I/Q-ʤʦʜʫʣʷʪʦʨʘ. ʈʷʜ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʦʙʨʘʟʫʝʪʩʷ ʧʫʪʝʤ ʩʣʠʷʥʠʷ I- ʠ Q-ʢʘʥʘʣʦʚ.  



ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʣʫʯʘʶʪ ʦʙʲʝʜʠʥʝʥʥʳʡ ʩʠʛʥʘʣ, ʪʦ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʚʘʪʴ ʦʧʦʨʥʳʡ ʩʠʛʥʘʣ (ʧʦ ʧʠʣʦʪʥʦʤʫ ʢʘʥʘʣʫ). ɺ ʵʪʦʤ 

ʢʘʥʘʣʝ ʧʝʨʝʜʘʝʪʩʷ ʥʫʣʝʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ. ʂʦʜ ʋʦʣʰʘ ʜʣʷ ʧʠʣʦʪʥʦʛʦ ʢʘʥʘʣʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʥʫʣʝʚʦʛʦ ʨʷʜʘ ʤʘʪʨʠʮʳ ʋʦʣʰʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚ ʧʠʣʦʪʥʦʤ ʢʘʥʘʣʝ 

ʧʝʨʝʜʘʝʪʩʷ ʪʦʣʴʢʦ ʢʦʨʦʪʢʠʡ ʢʦʜ. ʆʙʳʯʥʦ ʥʘ ʥʝʤ ʠʟʣʫʯʘʝʪʩʷ ʦʢʦʣʦ 20%, ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ. 

ʆʧʦʨʥʳʡ ʩʠʛʥʘʣ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʬʘʟʦʚʦʡ ʜʝʤʦʜʫʣʷʮʠʠ. ʂʦʨʦʪʢʠʡ ʢʦʜ 

ʧʦʟʚʦʣʷʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʘʙʦʨ ʢʦʜʦʚ ʋʦʣʰʘ. 

ʂʘʞʜʘʷ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʠʤʝʝʪ ʩʚʦʡ ʚʨʝʤʝʥʥʦʡ ʩʜʚʠʛ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʜʘ ʠ ʧʦʵʪʦʤʫ 

ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʚ ʩʝʪʠ. ʆʩʥʦʚʘʥʦ ʵʪʦ ʥʘ ʩʚʦʡʩʪʚʝ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ 

ʜʚʦʠʯʥʳʭ ʢʦʜʦʚ: ʟʥʘʯʝʥʠʝ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʤʦʤʝʥʪʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʫʣʶ ʜʣʷ ʚʩʝʭ 

ʚʨʝʤʝʥʥʳʭ ʩʤʝʱʝʥʠʡ ʙʦʣʝʝ ʦʜʥʦʡ ʙʠʪʦʚʦʡ ʜʣʠʥʳ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BTS (Base Tranceiver Station) - ʙʘʟʦʚʘʷ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʘʷ ʩʪʘʥʮʠʷ 

SU (Selector Unit) - ʫʩʪʨʦʡʩʪʚʦ ʚʳʙʦʨʘ ʢʘʜʨʘ 

DB (Data Base)- ʙʘʟʘ ʜʘʥʥʳʭ ʦʙ ʘʙʦʥʝʥʪʘʭ ʠ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʈʠʩ. 4.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.3 



ɺ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ ʠʩʧʦʣʴʟʦʚʘʥ ʜʨʫʛʦʡ ʘʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʢʪʨʘ, ʧʦʩʢʦʣʴʢʫ 

ʩʠʛʥʘʣʳ ʦʪ ʫʜʘʣʸʥʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʜʦʩʪʠʛʘʶʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʫʪʷʤ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚʦ ʬʨʝʡʤʳ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 20 ʤʩ. 

ʇʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʨʘʥʩʣʷʮʠʠ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʘ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʙʳ ʧʝʨʝʜʘʚʘʪʴ ʜʚʘ ʩʠʛʥʘʣʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʠʣʦ 

ʙʳ ʜʝʤʦʜʫʣʷʮʠʶ ʚ ʧʨʠʝʤʥʠʢʝ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ɺ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 1/3, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ 

ʙʘʟʦʚʦʡ 9,6 ʜʦ 28,8 ʂʙʠʪ/ʩ, ʠ ʧʝʨʝʤʝʞʝʥʠʝ ʚ ʧʘʢʝʪʝ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 20 ʤʩ. ʇʦʩʣʝ 

ʧʝʨʝʤʝʞʝʥʠʷ ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʣʦʚʘ ʧʦ ʰʝʩʪʴ ʙʠʪʦʚ ʚ ʢʘʞʜʦʤ. 

ʐʝʩʪʠʙʠʪʦʚʦʤʫ ʩʣʦʚʫ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʠʥ ʠʟ 64 ʢʦʜʦʚ ʋʦʣʰʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʘʙʦʥʝʥʪʩʢʠʡ ʪʝʨʤʠʥʘʣ ʠʩʧʦʣʴʟʫʝʪ ʚʝʩʴ ʠʭ ʥʘʙʦʨ. ʇʦʩʣʝ ʵʪʦʡ ʦʧʝʨʘʮʠʠ 

ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 307,2 ʂʙʠʪ/ʩ. ɼʘʣʝʝ ʧʦʪʦʢ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʜʣʠʥʥʦʛʦ ʢʦʜʘ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʝʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɸʙʦʥʝʥʪʩʢʘʷ ʝʤʢʦʩʪʴ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʙʨʘʪʥʳʤ ʢʘʥʘʣʦʤ. ɼʣʷ ʝʝ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʚ ʦʙʨʘʪʥʦʤ 

ʢʘʥʘʣʝ, ʤʝʪʦʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʥʝʩʝʥʠʷ ʧʨʠʝʤʘ ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʠ ʜʨ. 

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʚ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʟʘʜʝʨʞʢʠ ʥʘ 1/2 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʘ ʚ 0-ʢʘʥʘʣʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʤʝʱʝʥʥʦʡ QPSK. 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ MS ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʨʘʙʦʯʫʶ ʯʘʩʪʦʪʫ ʩʝʪʠ ʠ ʠʱʝʪ ʩʠʛʥʘʣ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ (ʚ ʩʝʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʱʠʡ ʜʣʷ ʚʩʝʭ ʙʘʟʦʚʳʭ ʠ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ ʢʦʨʦʪʢʠʡ 

ʢʦʜ). ɺʝʨʦʷʪʥʦ, ʦʥʘ ʦʙʥʘʨʫʞʠʪ ʥʝʩʢʦʣʴʢʦ ʩʠʛʥʘʣʦʚ ʨʘʟʥʳʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʩʜʚʠʛʫ ʚ ʢʦʨʦʪʢʦʤ ʢʦʜʝ. ʇʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʚʳʙʠʨʘʝʪ 

ʩʠʛʥʘʣ ʩ ʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʪ ʢʦʛʝʨʝʥʪʥʫʶ ʦʧʦʨʫ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʕʪʦʤʫ ʩʠʛʥʘʣʫ 

ʧʦʩʪʘʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 32-ʡ ʢʦʜ ʋʦʣʰʘ. ɺ ʥʝʤ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʙʫʜʫʱʝʤ 

ʩʦʜʝʨʞʘʥʠʠ 42-ʨʘʟʨʷʜʥʦʛʦ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʣʠʥʥʦʛʦ 

ʢʦʜʘ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʳʣʘʝʪʩʷ ʩ ʦʧʝʨʝʞʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ 

ʥʘ 320 ʤʩ. ʇʦʵʪʦʤʫ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʜʣʷ ʜʝʢʦʜʠʨʦʚʘʥʠʷ 

ʩʦʦʙʱʝʥʠʷ ʠ ʟʘʛʨʫʟʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʛʠʩʪʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩ 

ʩʝʪʝʚʳʤ ʚʨʝʤʝʥʝʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʥʘʯʠʥʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʦʜʥʦʛʦ ʠʟ 

ʢʘʥʘʣʦʚ ʚʳʟʦʚʘ. ɽʩʣʠ ʘʙʦʥʝʥʪ ʧʳʪʘʝʪʩʷ ʚʦʡʪʠ ʚ ʩʝʪʴ, ʪʦ ʝʛʦ ʩʪʘʥʮʠʷ ʙʫʜʝʪ ʧʳʪʘʪʴʩʷ 

ʦʩʫʱʝʩʪʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩ. ʙʘʟʦʚʦʡ ʧʦ ʦʜʥʦʤʫ ʠʟ ʢʘʥʘʣʦʚ ʜʦʩʪʫʧʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʣʠʥʥʦʛʦ ʢʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʦʠʯʥʘʷ ʤʘʩʢʘ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʜʣʷ ʢʘʞʜʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʩʝʪʠ. ɽʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʳʪʘʶʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʢʦʥʬʣʠʢʪ. ɽʩʣʠ ʙʘʟʦʚʘʷ 

ʩʪʘʥʮʠʷ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʧʳʪʢʫ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʢʘʥʘʣʫ ʚʳʟʦʚʘ, ʪʦ ʘʙʦʥʝʥʪʩʢʘʷ ʚʳʞʠʜʘʝʪ 

ʧʨʦʠʟʚʦʣʴʥʦʝ ʚʨʝʤʷ ʠ ʜʝʣʘʝʪ ʩʣʝʜʫʶʱʫʶ ʧʦʧʳʪʢʫ.  

ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ʚʳʟʦʚʘ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʥʘʟʥʘʯʘʝʪ ʢʘʥʘʣ ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ, ʠʤʝʶʱʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜ ʋʦʣʰʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ 

ʠʟʤʝʥʷʝʪ ʧʘʨʘʤʝʪʨʳ ʜʚʦʠʯʥʦʡ ʤʘʩʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ 

ʥʦʤʝʨʦʤ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ CDMA ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʤʝʝʪ 

ʙʦʣʴʰʫʶ ʝʤʢʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʝʪʠ, 

ʭʦʪʷ ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʪʱʘʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʤʦʱʥʦʩʪʝʡ ʠʟʣʫʯʝʥʠʡ 

ʩʪʘʥʮʠʡ.  

 

ʉʦʩʪʘʚ 

Å ʂʘʥʘʣ ʜʦʩʪʫʧʘ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ, 

ʢʦʛʜʘ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʝʱʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʢʘʥʘʣ ʪʨʘʬʠʢʘ. ʂʘʥʘʣ ʜʦʩʪʫʧʘ 



ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʳʟʦʚʦʚ ʠ ʦʪʚʝʪʦʚ ʥʘ ʩʦʦʙʱʝʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ 

ʢʘʥʘʣʫ ʚʳʟʦʚʘ (Paging Channel), ʢʦʤʘʥʜʳ ʠ ʟʘʧʨʦʩʳ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʚ ʩʝʪʠ. ʂʘʥʘʣʳ 

ʜʦʩʪʫʧʘ ʩʦʚʤʝʱʘʶʪʩʷ (ʦʙʲʝʜʠʥʷʶʪʩʷ) ʩ ʢʘʥʘʣʘʤʠ ʚʳʟʦʚʘ. 

Å ʂʘʥʘʣ ʦʙʨʘʪʥʦʛʦ ʪʨʘʬʠʢʘ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʨʝʯʝʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠ 

ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ. 

ʅʘ ʨʠʩ. 4.4 ʧʦʢʘʟʘʥʘ ʧʨʦʮʝʜʫʨʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʳʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʚʭʦʜʷʱʠʡ ʚʳʟʦʚ 

ʢ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ).  

 

ʈʠʩ.4.4 



ʅʘ ʨʠʩ.4.5 ʧʦʢʘʟʘʥʘ ʧʨʦʮʝʜʫʨʘ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʳʯʥʦʛʦ ʚʳʟʦʚʘ (ʠʩʭʦʜʷʱʠʡ ʚʳʟʦʚ ʦʪ 

ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ). 

ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ 64 ʢʘʥʘʣʘ, ʠʟ ʢʦʪʦʨʳʭ 2 ʢʘʥʘʣʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, 7 - ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʚʳʟʦʚʘ (Paging), ʦʩʪʘʣʴʥʳʝ 55 - 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʝʯʝʚʳʭ ʩʦʦʙʱʝʥʠʡ (Traffic). 

 

 

ʈʠʩ. 4.5 



ʉʪʨʫʢʪʫʨʘ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4.6. ʅʘ ʨʠʩ. 4.7, 

ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʧʝʨʝʜʘʪʯʠʢʦʤ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʧʨʠʝʤʥʠʢʘ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4.8. 

 

ʈʠʩ. 4.6 

 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʚʩʝʭ 64 ʢʘʥʘʣʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ ʧʩʝʚʜʦʩʣʫʯʘʡʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ɺ ʢʘʞʜʦʤ ʢʘʥʘʣʝ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʘ ʠʟ 64 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʋʦʣʰʘ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʢʘ ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ 

ʬʘʟʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʋʦʣʰʘ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 180 ʛʨʘʜʫʩʦʚ. ʊʘʢ ʢʘʢ ʵʪʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ, ʪʦ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ 

ʧʝʨʝʜʘʯʠ ʦʜʥʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʦʤʝʭʠ ʧʦ ʢʘʥʘʣʘʤ ʧʝʨʝʜʘʯʠ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ ʩʦʟʜʘʶʪ ʣʠʰʴ ʩʦʩʝʜʥʠʝ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚ ʪʦʡ ʞʝ ʧʦʣʦʩʝ 

ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʪʫ ʞʝ ʩʘʤʫʶ ʇʉʇ, ʥʦ ʩ ʜʨʫʛʠʤ ʮʠʢʣʠʯʝʩʢʠʤ ʩʜʚʠʛʦʤ. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʢʘʞʜʘʷ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʇʉʇ ʩ ʨʘʟʥʳʤʠ ʮʠʢʣʠʯʝʩʢʠʤʠ 

ʩʜʚʠʛʘʤʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʨʠ ʧʨʠʝʤʝ ʨʘʟʜʝʣʠʪʴ ʩʠʛʥʘʣʳ ʦʪ 

ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ. ʉʪʨʫʢʪʫʨʘ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 

4.9. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʝʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 

4.10. ʅʘ ʨʠʩ. 4.11 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʠʝʤʥʠʢʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

W(t) - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʋʦʣʰʘ (ʦʜʥʘ ʠʟ 64). 

- ʇʉʇ-1/Q - ʢʚʘʜʨʘʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʇʉʇ 215 

- ʊ/tʦ= 128 

ʈʠʩ. 4.7 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ CDMA IS-95 ʦʧʨʝʜʝʣʷʶʪ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʛʫʣʠʨʦʚʢʝ ʫʨʦʚʥʝʡ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʦʚ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.8 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.4.9 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- ʄʦʜʫʣʷʪʦʨ W(t) ʧʨʝʦʙʨʘʟʫʝʪ 6 ʙʠʪ ʚ ʦʜʥʫ ʠʟ 2^6 =64 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʋʦʣʰʘ 

- ʇʉʇ-1/Q-O - ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ 

- ʊ/to = 128 

ʈʠʩ. 4.10 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.11 



ɸʙʦʥʝʥʪʩʢʘʷ ʝʤʢʦʩʪʴ ʷʯʝʡʢʠ ʩʠʩʪʝʤʳ CDMA IS-95 ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʣʦʞʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʝʛʫʣʠʨʦʚʢʠ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʤʦʱʥʦʩʪʴ, ʠʟʣʫʯʘʝʤʫʶ ʢʘʞʜʳʤ 

ʘʙʦʥʝʥʪʩʢʠʤ ʪʝʨʤʠʥʘʣʦʤ, ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʝʤʣʝʤʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ. ɺ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʝʜʣʝʥʥʦʝ (ʩʪʘʪʠʯʝʩʢʦʝ) ʫʧʨʘʚʣʝʥʠʝ 

ʤʦʱʥʦʩʪʴʶ ʠ ʙʳʩʪʨʦʝ. ʂʦʤʘʥʜʳ ʙʳʩʪʨʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʳʣʘʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 800 ʙʦʜ 

ʠ ʚʩʪʨʦʝʥʳ ʚ ʨʘʟʛʦʚʦʨʥʳʝ ʬʨʝʡʤʳ. ɹʝʟ ʙʳʩʪʨʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʟʘʤʠʨʘʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʘʜʠʦʚʦʣʥ ʚ ʩʪʨʫʢʪʫʨʘʭ ʩ ʦʪʨʘʞʘʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ (ʩʪʝʥʳ 

ʜʦʤʦʚ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʘʢ ʜʘʣʝʝ), ʧʨʠʚʝʣʠ ʙʳ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʭʫʜʰʝʥʠʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ. ʄʝʜʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʦʱʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʚʠʚʘʣʝʥʪʥʦʝ 

ʚʳʨʘʚʥʠʚʘʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʤʦʙʠʣʴʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʜʦ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ.  

ɺ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʝ ʪʨʠ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʢʠ ʤʦʱʥʦʩʪʠ:  

¶ ʚ ʧʨʷʤʦʤ ʢʘʥʘʣʝ ð ʨʘʟʦʤʢʥʫʪʘʷ ʧʝʪʣʷ  

¶ ʚ ʧʨʷʤʦʤ ʢʘʥʘʣʝ ð ʟʘʤʢʥʫʪʘʷ ʧʝʪʣʷ  

¶ ʚ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ.  

  ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʦʙʨʘʪʥʦʤ 

ʢʘʥʘʣʝ. ʂʘʞʜʘʷ ʧʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʥʝʧʨʝʨʳʚʥʦ ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ ʦʰʠʙʦʢ 

ʚ ʧʨʠʥʠʤʘʝʤʦʤ ʩʠʛʥʘʣʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʨʘʩʧʨʝʜʝʣʷʝʪ 

ʠʟʣʫʯʘʝʤʫʶ ʤʦʱʥʦʩʪʴ ʤʝʞ ʘʙʦʥʝʥʪʘʤʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤʣʝʤʦʝ ʢʘʯʝʩʪʚʦ ʨʝʯʠ. ɸʙʦʥʝʥʪʳ, ʥʘ ʧʫʪʠ ʢ ʢʦʪʦʨʳʤ ʨʘʜʠʦʩʠʛʥʘʣ 

ʠʩʧrʪʳʚʘʝʪ ʙʦʣʴʰʝʝ ʟʘʪʫʭʘʥʠʝ, ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʣʫʯʘʪʴ ʩʠʛʥʘʣ ʙʦʣʴʰʝʡ 

ʤʦʱʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʝʛʫʣʠʨʦʚʢʠ ʤʦʱʥʦʩʪʠ ʚ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ ð ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʣʦʱʘʜʠ ʩʦʪʳ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʢʘʢ ʚ ʧʨʷʤʦʤ, ʪʘʢ ʠ ʚ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ ʚʣʠʷʝʪ ʠ 

ʥʘ ʩʨʦʢ ʩʣʫʞʙʳ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ. ʊʝʩʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʝʜʥʷʷ 

ʠʟʣʫʯʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʚ ʩʝʪʠ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʠʩʪʝʤʘʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ. ʕʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʨʘʜʠʦʪʝʣʝʬʦʥʘ, ʢʘʢ ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʟʘʥʷʪʠʷ ʢʘʥʘʣʘ ʠ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ.  

ʇʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʚ ʧʨʷʤʦʤ ʢʘʥʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʠʥʘʯʝ. ɺ 

ʥʝʤ ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: ʧʦ ʦʪʢʨʳʪʦʤʫ ʮʠʢʣʫ (ʨʘʟʦʤʢʥʫʪʘʷ ʧʝʪʣʷ) ʠ ʧʦ 

ʟʘʤʢʥʫʪʦʤʫ ʮʠʢʣʫ (ʟʘʤʢʥʫʪʘʷ ʧʝʪʣʷ). 

ʈʘʩʩʤʦʪʨʠʤ ʦʪʢʨʳʪʠʡ ʮʠʢʣ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ (ʤʝʥʝʝ ʪʦʯʥʳʡ). ʇʦʜʚʠʞʥʘʷ 

ʩʪʘʥʮʠʷ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʠʱʝʪ ʩʠʛʥʘʣ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ʇʦʩʣʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦʜʚʠʞʥʦʡ 

ʩʪʘʥʮʠʠ ʧʦ ʵʪʦʤʫ ʩʠʛʥʘʣʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʤʝʨ ʝʛʦ ʤʦʱʥʦʩʪʠ ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʤʦʱʥʦʩʪʴ 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. 

ɺʳʯʠʩʣʝʥʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʩʫʤʤʘ ʫʨʦʚʥʝʡ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʤʦʱʥʦʩʪʠ 

ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠ ʤʦʱʥʦʩʪʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʦʷʥʥʘ ʠ ʨʘʚʥʘ ð 73 

ʜɹ. ɽʩʣʠ ʫʨʦʚʝʥʴ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ, ʥʘʧʨʠʤʝʨ, ʨʘʚʝʥ ð85 ʜɹ, ʪʦ ʫʨʦʚʝʥʴ ʠʟʣʫʯʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ Ñ 12 ʜɹ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʢʘʞʜʳʝ 20 ʤʩ, ʥʦ ʦʥ ʚʩʝ 

ʞʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʝʣʘʝʤʦʡ ʪʦʯʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʢʠ ʤʦʱʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʷʤʦʡ ʠ 

ʦʙʨʘʪʥʳʡ ʢʘʥʘʣʳ ʨʘʙʦʪʘʶʪ ʚ ʨʘʟʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ (ʨʘʟʥʦʩ ʯʘʩʪʦʪ 45 ʄɻʮ) ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʟʘʪʫʭʘʥʠʷ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʧʦ-ʨʘʟʥʦʤʫ 

ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʤʝʭ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʠ ʟʘʤʢʥʫʪʦʤ ʮʠʢʣʝ. ʄʝʭʘʥʠʟʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʠ ʵʪʦʤ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʤʦʱʥʦʩʪʴ 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʧʦʩʪʦʷʥʥʦ ʦʮʝʥʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚ 

ʢʘʞʜʦʤ ʧʨʠʥʠʤʘʝʤʦʤ ʩʠʛʥʘʣʝ. ɽʩʣʠ ʦʥʘ ʧʨʝʚʳʰʘʝʪ ʧʨʦʛʨʘʤʤʥʦ ʟʘʜʘʥʥʳʡ ʧʦʨʦʛ, ʪʦ 

ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʜʘʝʪ ʢʦʤʘʥʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ 

ʠʟʣʫʯʝʥʠʷ. ʈʝʛʫʣʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʰʘʛʦʤ 1 ʜɹ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʢʘʞʜʳʝ 

1,25 ʤʩ. ʎʝʣʴ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʢʘʞʜʘʷ ʧʦʜʚʠʞʥʘʷ 



ʩʪʘʥʮʠʷ ʠʟʣʫʯʘʣʘ ʩʠʛʥʘʣ ʤʠʥʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʠʝʤʣʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʨʝʯʠ. ɿʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʧʦʜʚʠʞʥʳʝ ʩʪʘʥʮʠʠ ʠʟʣʫʯʘʶʪ ʩʠʛʥʘʣʳ 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʤʦʱʥʦʩʪʠ, ʠ ʥʝ ʙʦʣʝʝ; ʠʭ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ 

ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ, ʠ ʘʙʦʥʝʥʪʩʢʘʷ ʝʤʢʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʜʨʘʩʪʘʝʪ. ʇʦʜʚʠʞʥʳʝ ʩʪʘʥʮʠʠ 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʰʠʨʦʢʦʤ ʜʠʥʘʤʠʯʝʩʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ð ʜʦ 85 ʜɹ. ʊʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʠʭ ʦʪ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʚʣʠʷʶʪ ʥʘ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ. ʇʨʠʥʠʤʘʷ ʵʪʦ 

ʚʦ ʚʥʠʤʘʥʠʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʠʥʝʡʥʦʩʪʠ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ 

ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ, ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʧʨʝʜʝʣʘʭ 20 

ʜɹ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠ. ʃʠʥʝʡʥʦʩʪʴ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʫʩʠʣʠʪʝʣʷ ð ʬʘʢʪʦʨ, 

ʢʨʠʪʠʯʥʳʡ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʞʝʣʘʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ. ʊʨʝʙʫʝʤʫʶ ʣʠʥʝʡʥʦʩʪʴ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʣʦʞʥʳʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʤʝʪʦʜʳ ʣʠʥʝʘʨʠʟʘʮʠʠ (ʫʩʠʣʠʪʝʣʠ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʠʩʢʘʞʝʥʠʷʤʠ ʠʣʠ ʫʩʠʣʠʪʝʣʠ ʩʦ ʩʚʷʟʴʶ ʚʧʝʨʝʜ). ʉʧʝʢʪʨ ʠʟʣʫʯʘʝʤʦʛʦ 

ʉDMA-ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʲʝʜʠʥʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʢʦʜʠʨʦʚʘʥʥʳʭ 

ʧʦ ʋʦʣʰʫ ʙʘʟʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʙʣʠʟʦʢ ʢ ʩʧʝʢʪʨʫ ʰʫʤʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩ ʦʪʥʦʰʝʥʠʝʤ ʧʠʢʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʢ ʩʨʝʜʥʝʤʫ ʦʢʦʣʦ 11 ʜɹ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʜʠʥʘʢʦʚʦʛʦ ʢʘʯʝʩʪʚʘ 

ʩʚʷʟʠ ʚ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ GSM ʥʝʦʙʭʦʜʠʤ ʫʩʠʣʠʪʝʣʴ ʩ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ 44 ɺʪ; ʚ 

ʩʪʘʥʜʘʨʪʝ D-AMPS (ɸɼʉ) ʵʪʦ ʟʥʘʯʝʥʠʝ ʩʥʠʞʘʝʪʩʷ ʜʦ 31 ɺʪ, ʘ ʚ CDʄAð ʜʦ10 ɺʪ. 

ʇʦʵʪʦʤʫ ʟʥʘʯʠʪʝʣʴʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʟʘʧʘʩ ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ ʚ ʨʘʜʠʦʢʘʥʘʣʝ, ʢʦʪʦʨʳʡ 

ʧʦʣʫʯʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ, ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʦʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. 

ʇʦʵʪʦʤʫ ʩʠʩʪʝʤʳ ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʞʠʜʘʝʤʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʨʘʜʠʦʧʦʢʨʳʪʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ.  

 ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʛʫʣʠʨʦʚʢʝ ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʥʝʜʦʩʪʘʪʢʫ ʩʠʩʪʝʤʳ Qualcomm. ɺʪʦʨʳʤ ʥʝʜʦʩʪʘʪʢʦʤ CDMA Qualcomm 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʨʘʟʤʝʨʘʤ ʩʦʪ ʥʘ ʚʩʝʡ ʩʝʪʠ, ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʶʪ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ ʦʪ ʩʠʛʥʘʣʦʚ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʝʜʥʠʭ ʩʦʪʘʭ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ 

"ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʠ".  

ɺ ʩʠʩʪʝʤʝ CDMA IS-95 ʧʨʠʤʝʥʷʶʪʩʷ ʢʚʘʜʨʘʪʫʨʥʘʷ ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ (QPSK) 

ʙʘʟʦʚʦʡ ʠ ʩʤʝʱʝʥʥʘʷ QPSK ʚ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʷʭ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ ʠʟʚʣʝʢʘʝʪʩʷ 

ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʬʘʟʳ ʩʠʛʥʘʣʘ, ʧʦʵʪʦʤʫ ʬʘʟʦʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ð 

ʢʨʠʪʠʯʥʳʡ ʬʘʢʪʦʨ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʢʠ ʚ 

ʩʦʦʙʱʝʥʠʷʭ. ʇʨʠʤʝʥʝʥʠʝ ʩʤʝʱʝʥʥʦʡ QPSK ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʠʥʝʡʥʦʩʪʠ 

ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ, ʪʘʢ ʢʘʢ ʘʤʧʣʠʪʫʜʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʵʪʦʤ 

ʚʠʜʝ ʤʦʜʫʣʷʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ɼʦ ʪʦʛʦ, ʢʘʢ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ 

ʧʦʤʝʭʠ ʙʫʜʫʪ ʧʦʜʘʚʣʝʥʳ ʤʝʪʦʜʘʤʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʦʥʠ ʜʦʣʞʥʳ ʧʨʦʡʪʠ 

ʯʝʨʝʟ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʪʨʘʢʪ ʧʨʠʝʤʥʠʢʘ ʠ ʥʝ ʚʳʟʚʘʪʴ ʥʘʩʳʱʝʥʠʷ ʤʘʣʦʰʫʤʷʱʝʛʦ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʫʩʠʣʠʪʝʣʝ (ʄʐʋ) ʠ ʩʤʝʩʠʪʝʣʷ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʠʩʪʝʤʳ 

ʠʩʢʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʰʫʤʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʝʤʥʠʢʘ.  

ʇʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʡ ʚ ʩʪʘʥʜʘʨʪʝ IS-95 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʜʨʘʤʠ. ʀʩʧʦʣʴʟʫʝʤʳʝ 

ʧʨʠʥʮʠʧʳ ʧʨʠʝʤʘ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʚ ʢʘʞʜʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʢʘʜʨʝ. 

ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʥʝʜʦʧʫʩʪʠʤʦʤʫ 

ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʝʯʠ, ʵʪʦʪ ʢʘʜʨ ʩʪʠʨʘʝʪʩʷ (frame erasure). 

ʉ ʯʘʩʪʦʪʦʡ ʦʰʠʙʦʢ ʠʣʠ " ʯʘʩʪʦʪʦʡ ʩʪʠʨʘʥʠʷ ʙʠʪʦʚ " ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥʦ ʦʪʥʦʰʝʥʠʝ 

ʵʥʝʨʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʤʚʦʣʘ ʢ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʰʫʤʘ Eo/No. ʅʘ ʨʠʩ. 4.12 

ʧʨʠʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʚ ʢʘʜʨʝ (Prob. Frame Error) ʦʪ ʚʝʣʠʯʠʥʳ 

ʦʪʥʦʰʝʥʠʷ Eo/No (ʙʝʣʳʡ ʰʫʤ) ʜʣʷ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʢʘʥʘʣʦʚ ʩ ʫʯʝʪʦʤ ʤʦʜʫʣʷʮʠʠ, 

ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʞʝʥʠʷ. 



ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʘʙʦʥʝʥʪʦʚ ʚ ʩʦʪʝ ʠʟ-ʟʘ ʚʟʘʠʤʥʳʭ ʧʦʤʝʭ 

ʦʪʥʦʰʝʥʠʝ Eo/No ʩʥʠʞʘʝʪʩʷ, ʘ ʯʘʩʪʦʪʘ ʦʰʠʙʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʟʥʳʝ 

ʬʠʨʤʳ ʧʨʠʥʠʤʘʶʪ ʩʚʦʠ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʦʰʠʙʦʢ. ʅʘʧʨʠʤʝʨ, ʬʠʨʤʘ 

Motorola ʩʯʠʪʘʝʪ ʜʦʧʫʩʪʠʤʦʡ ʜʣʷ CDMA IS-95 ʯʘʩʪʦʪʫ ʦʰʠʙʦʢ ʚ 1%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩ 

ʫʯʝʪʦʤ ʟʘʤʠʨʘʥʠʡ ʦʪʥʦʰʝʥʠʶ Eo/No =7-8 ʜɹ. ʇʨʠ ʵʪʦʤ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤ 

IS-95 ʚ ʩʨʝʜʥʝʤ ʚ 15 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤ AMPS. 

ʌʠʨʤʘ Qualcomm ʟʘ ʜʦʧʫʩʪʠʤʫʶ ʚʝʣʠʯʠʥʫ ʯʘʩʪʦʪʳ ʦʰʠʙʦʢ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 3%. 

ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ Qualcomm ʟʘʷʚʣʷʝʪ, ʯʪʦ ʝʤʢʦʩʪʴ CDMA IS-95 

ʚ 20 - 30 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʝʤʢʦʩʪʴ ʘʥʘʣʦʛʦʚʳʭ AMPS. 

ʆʪʥʦʰʝʥʠʝ Eo/No = 7 - 8 ʜɹ ʠ ʜʦʧʫʩʪʠʤʘʷ ʯʘʩʪʦʪʘ ʦʰʠʙʦʢ ʚ 1% ʧʦʟʚʦʣʷʝʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ 60 ʘʢʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʥʘ ʪʨʝʭʩʝʢʪʦʨʥʫʶ ʩʦʪʫ. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ 

ʘʢʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ (ʊʉʅ) ʜʣʷ ʦʙʨʘʪʥʦʛʦ ʢʘʥʘʣʘ ʦʪ ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʷ Eo/No ʜʣʷ 3-

ʭ ʩʝʢʪʦʨʥʦʡ ʩʦʪʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4.13. 

 

 

 

ʈʠʩ. 4.12 

  

 

 

 

 

 



ʈʠʩ. 4.13 

 

        ʂʦʜʠʨʦʚʘʥʠʝ ʨʝʯʠ 

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʟʘʠʤʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʢʘʥʘʣʦʚ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʘʙʦʥʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʢʦʜʠʨʦʚʘʥʠʝ ʨʝʯʠ. ʂʦʜʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ 

ʩʨʝʜʥʶʶ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʘʷ ʨʝʯʴ ð ʵʪʦ ʧʨʝʨʳʚʠʩʪʳʡ 

ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ. ʀʟ ʠʟʤʝʨʝʥʠʡ ʬʠʨʤʳ Bell Laboratories ʩʣʝʜʫʝʪ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʨʝʯʠ 

ʩʦʩʪʘʚʣʷʝʪ 35ï40% ʦʪ ʦʙʱʝʛʦ ʨʝʩʫʨʩʘ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʬʘʢʪʦʨ, ʪʦ ʤʦʞʥʦ 

ʝʱʸ ʚ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʨʘʟ ʫʚʝʣʠʯʠʪʴ ʸʤʢʦʩʪʴ ʩʝʪʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 50% ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʤʦʣʯʘʥʠʷ ʧʦʜʚʠʞʥʳʝ ʠ ʙʘʟʦʚʘʷ 

ʩʪʘʥʮʠʠ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʢʘʥʘʣ ʩʚʷʟʠ, ʠ ʤʦʱʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʝʜʝʥʘ ʜʦ ʥʫʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʠʤʫʱʝʩʪʚʦ CDMA IS-95 ʧʝʨʝʜ AMPS ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 26 ʨʘʟ. ɺ IS-95 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʢʦʜʝʨ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʢʦʜʠʨʦʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʠʢʘʪʠʚʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʢʦʜʘ QCELP (Code Excited 

Linear Predictive) . ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʫʯʠʪʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ. ɺʦʢʦʜʝʨ 

ʧʝʨʝʢʦʜʠʨʫʝʪ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ, ʠʤʝʶʱʠʡ ʩʢʦʨʦʩʪʴ 64 ʂʙʠʪ/ʩ, ʚ ʧʦʪʦʢ ʩʦ ʩʢʦʨʦʩʪʴʶ 8 ʠʣʠ 

13 ʂʙʠʪ/ʩ. ɺ ʭʦʜʝ ʵʪʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʜʝʣʠʪʩʷ ʥʘ ʢʘʜʨʳ, ʠ 

ʩʦʜʝʨʞʘʱʠʝ ʧʘʫʟʳ ʠʥʪʝʨʚʘʣʳ ʫʜʘʣʷʶʪʩʷ. ʈʝʯʝʚʦʡ ʢʦʜʝʢ ʦʧʨʝʜʝʣʷʝʪ ʛʦʣʦʩʦʚʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʚ ʧʘʫʟʘʭ (ʚʦ ʚʨʝʤʷ ʤʦʣʯʘʥʠʷ) ʫʤʝʥʴʰʘʝʪ ʩʢʦʨʦʩʪʴ ʚ ʢʘʥʘʣʝ ʜʦ 1200 ʙʦʜ. 

ɺʦʟʤʦʞʥʳ ʪʘʢʞʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 2400, 4800 . ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʧʦʪʦʢ ʠʤʝʝʪ 

ʩʢʦʨʦʩʪʴ ʦʪ 1 ʜʦ 8 ʂʙʠʪ/ʩ. ɺʦʢʦʜʝʨ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʳ ʦʙʲʝʜʠʥʷʝʪ ʢʘʜʨʳ ʚ ʝʜʠʥʳʡ ʧʦʪʦʢ ʠ 

ʜʝʣʘʝʪ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʦʢʦʜʝʨʘ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʢʦʜʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʨʦʛʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʨʝʙʫʝʤʦʡ ʩʢʦʨʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʋʨʦʚʝʥʴ ʧʦʨʦʛʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʦʥʦʚʳʤ ʰʫʤʦʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʜʘʚʣʝʥʠʝ ʬʦʥʘ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʝʯʠ 

ʜʘʞʝ ʚ ʰʫʤʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. ɺʦʢʦʜʝʨ ʧʦʟʚʦʣʷʝʪ ʧʦʜʤʝʰʠʚʘʪʴ ʚ ʨʝʯʝʚʦʡ ʢʘʥʘʣ ʚʪʦʨʠʯʥʳʡ 

ʪʨʘʬʠʢ, ʪ. ʝ. ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂʦʜʠʨʦʚʘʥʠʝ ʨʝʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʯʝʥʴ ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʦʪʟʳʚʫ ʛʦʥʢʦʥʛʩʢʦʡ ʢʦʤʧʘʥʠʠ Hutchison Telecom, 

çʧʦʜʩʣʫʰʠʚʘʥʠʝ ʨʘʟʛʦʚʦʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʝʥʦ ʤʠʥʠʤʫʤ ʙʣʘʛʦʜʘʨʷ ʪʝʭʥʠʢʝ 

ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʠ ʚ CDMAè. 

       ɹʦʨʴʙʘ ʩ ʤʥʦʛʦʣʫʯʝʚʦʩʪʴʶ  

 ɺ ʩʪʘʥʜʘʨʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʜʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʪʨʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʨʠʭʦʜʷʱʠʭ 

ʩ ʨʘʟʥʳʤʠ ʟʘʜʝʨʞʢʘʤʠ, ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʠʭ ʚʝʩʦʚʦʝ ʩʣʦʞʝʥʠʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʵʬʬʝʢʪʘ ʤʥʦʛʦʣʫʯʝʚʦʩʪʠ. ʇʨʠ ʨʘʟʜʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʣʫʯʝʡ ʚ 

ʢʘʞʜʦʤ ʢʘʥʘʣʝ ʧʨʠʝʤʘ ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 4 ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ 

ʨʘʙʦʪʘʶʱʠʭ ʢʦʨʨʝʣʷʪʦʨʘ, ʘ ʥʘ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ -3 ʢʦʨʨʝʣʷʪʦʨʘ. ʇʨʠʝʤʥʠʢ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʢʘʥʘʣʘʤʠ ʧʨʠʝʤʘ ʠ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ Rake-ʧʨʠʝʤʥʠʢʘ. 

ʆʥ ʠʤʝʝʪ 4 ʢʘʥʘʣʘ ʧʨʠʝʤʘ, ʚ ʪʨʝʭ ʢʘʥʘʣʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʪʨʠ ʥʘʠʙʦʣʝʝ 

ʩʠʣʴʥʳʭ ʩʠʛʥʘʣʘ (ʚ ʯʝʪʚʝʨʪʦʤ ʢʘʥʘʣʝ ʧʦʩʪʦʷʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʩʠʛʥʘʣʘ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ). ʇʨʠ ʵʪʦʤ ʦʧʦʨʥʳʡ ʩʠʛʥʘʣ ʥʘ ʨʘʟʥʳʝ ʢʦʨʨʝʣʷʪʦʨʳ ʧʦʜʘʸʪʩʷ ʩ 

ʥʝʙʦʣʴʰʠʤ ʩʜʚʠʛʦʤ ʚʦ ʚʨʝʤʝʥʠ, ʩʦʠʟʤʝʨʠʤʳʤ ʩ ʨʘʟʥʠʮʝʡ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʨʘʜʠʦʚʦʣʥ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ. ɺʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʢʦʨʨʝʣʷʪʦʨʦʚ ʩʫʤʤʠʨʫʶʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʩʚʸʨʪʢʠ ʦʪ ʦʜʥʦʛʦ ʠʟ ʤʥʦʛʦʣʫʯʝʚʳʭ ʩʠʛʥʘʣʦʚ ʚ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ 

ʢʘʨʪʠʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʷ), ʪʦ ʩʚʸʨʪʢʘ ʦʪ ʟʘʜʝʨʞʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʙʫʜʝʪ ʦʪʣʠʯʥʦʡ ʦʪ 

ʥʫʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʩʠʩʪʝʤʝ ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʤʝʪʦʜ 

ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʥʝʩʝʥʠʷ ʧʨʠʝʤʘ. ʄʥʦʛʦʣʫʯʝʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʜʠʦʩʠʛʥʘʣʦʚ, ʩ 

ʢʦʪʦʨʳʤ ʧʨʠʭʦʜʠʪʩʷ ʙʦʨʦʪʴʩʷ ʚʩʝʤ ʩʪʘʥʜʘʨʪʘʤ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʠʪʩʷ 



ʧʦʤʦʱʥʠʢʦʤ. ɺ ʩʣʫʯʘʝ ʧʦʩʪʨʦʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʝʪʝʡ ʤʥʦʛʦʣʫʯʝʚʳʝ ʦʪʨʘʞʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʩʠʛʥʘʣʘ, ʧʨʠʭʦʜʷʱʝʛʦ ʢ ʘʙʦʥʝʥʪʩʢʦʡ ʩʪʘʥʮʠʠ.  

        ʆʨʛʘʥʠʟʘʮʠʷ ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʠ  

ɺ ʩʣʫʯʘʝ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʘʙʦʥʝʥʪʩʢʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʠʛʥʘʣʳ ʥʝʩʢʦʣʴʢʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʷʛʢʫʶ 

ʵʩʪʘʬʝʪʥʫʶ ʧʝʨʝʜʘʯʫ ʘʙʦʥʝʥʪʘ ʤʝʞʜʫ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʤʷʛʢʦʡ 

ʧʝʨʝʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʨʠ ʩʚʷʟʠ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʘʙʦʥʝʥʪʘ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ʩʦʪ, ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʵʬʬʝʢʪ çʧʠʥʛ-ʧʦʥʛʘè. ʊʨʘʥʩʢʦʜʝʨ, 

ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʪ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ 

ʦʪ ʜʚʫʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʘʜʨ ʟʘ ʢʘʜʨʦʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ .1 . 

ʇʨʦʮʝʩʩ ʚʳʙʦʨʘ ʣʫʯʰʝʛʦ ʢʘʜʨʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʤʦʞʝʪ ʙʳʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʨʝʨʳʚʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ "ʩʢʣʝʠʚʘʥʠʷ" ʢʘʜʨʦʚ, 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʘʟʥʳʤʠ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ "ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʝ". 

ʄʷʛʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʠʝʤʘ ʨʝʯʝʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠ 

ʫʩʪʨʘʥʷʝʪ ʧʝʨʝʨʳʚʳ ʚ ʩʝʘʥʩʘʭ ʩʚʷʟʠ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʩʦʪʦʚʳʭ ʩʝʪʷʭ ʩʚʷʟʠ ʜʨʫʛʠʭ 

ʩʪʘʥʜʘʨʪʦʚ. ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ.  

         ɸʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʪʘʥʜʘʨʪʝ IS-95 

ʉʪʘʥʜʘʨʪ IS-95 ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʩʦʦʙʱʝʥʠʡ ʠ ʜʘʥʥʳʭ ʦʙ ʘʙʦʥʝʥʪʘʭ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʦʥ ʠʤʝʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʡ, ʯʝʤ GSM, 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʝʨʝʜʘʯʫ ʩʦʦʙʱʝʥʠʡ ʢʘʜʨʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʘʥʘʣʴʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʞʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ "ʨʘʩʰʠʨʝʥʠʝʤ" ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʩʠʛʥʘʣʦʚ ʩ ʧʦʤʦʱʴʶ ʩʦʩʪʘʚʥʳʭ ʐʇʉ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 64 ʚʠʜʦʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʋʦʣʰʘ ʠ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʵʣʝʤʝʥʪʦʚ 215 ʠ 242. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʩʚʷʟʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʮʝʜʫʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʰʠʬʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʡ. 

ʇʨʦʮʝʜʫʨʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʩʪʘʥʜʘʨʪʝ IS-95 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʮʝʜʫʨʝ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ D-AMPS (IS-54B). 

ɺ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʭʨʘʥʠʪʩʷ ʦʜʠʥ ʢʣʶʯ ɸ ʠ ʦʜʠʥ ʥʘʙʦʨ ʦʙʱʠʭ ʩʝʢʨʝʪʥʳʭ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʢʘʢ ʚ ʨʝʞʠʤʝ ʩ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ, ʪʘʢ ʠ ʚ 

ʨʝʞʠʤʝ CDMA IS-95. ʇʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ "ʮʠʬʨʦʚʫʶ ʧʦʜʧʠʩʴ" ʜʣʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʩʦʩʪʦʷʱʫʶ ʠʟ 18 ʙʠʪ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʩʦʦʙʱʝʥʠʷ (ʚ 

ʦʪʚʝʪʝ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʥʘ ʟʘʧʨʦʩ ʩʝʪʠ ʧʨʠ ʧʦʠʩʢʝ ʩʪʘʥʮʠʠ), ʜʦʙʘʚʣʷʝʪʩʷ ʢ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʤʫ ʩʦʦʙʱʝʥʠʶ ʠʣʠ ʧʘʢʝʪʫ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʢʘʥʘʣʫ ʜʦʩʪʫʧʘ. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʦʙʱʠʭ ʩʝʢʨʝʪʥʳʭ ʜʘʥʥʳʭ ʚ ʧʦʜʚʠʞʥʦʡ 

ʩʪʘʥʮʠʠ. 

ʐʠʬʨʦʚʘʥʠʝ ʩʦʦʙʱʝʥʠʡ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ (ʊʉʅ), ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʜʫʨ ʩʪʘʥʜʘʨʪʘ IS-54B. 

ɺ ʩʪʘʥʜʘʨʪʝ IS-95 ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʨʝʞʠʤ "ʯʘʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʩʚʷʟʠ", 

ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʩ ʧʦʤʦʱʴʶ ʩʝʢʨʝʪʥʦʡ ʤʘʩʢʠ ʚ ʚʠʜʝ ʜʣʠʥʥʦʛʦ ʢʦʜʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʪʘʢʞʝ 

ʘʥʘʣʦʛʠʯʝʥ ʧʨʦʮʝʩʩʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʢʠ ʚ ʚʠʜʝ ʜʣʠʥʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʦʧʠʩʘʥ ʚ 

ʩʪʘʥʜʘʨʪʝ IS-54B. 



        ʉʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ 

        ʇʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʩʪʘʥʜʘʨʪʘ IS-95 

ʌʠʨʤʳ Qualcomm ʠ Motorola ʨʘʟʨʘʙʦʪʘʣʠ ʜʚʫʭʨʝʞʠʤʥʳʝ CDMA IS-95 ʧʦʜʚʠʞʥʳʝ 

ʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʚʷʟʴ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʝʪʷʤʠ ʘʥʘʣʦʛʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩ 

ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʝʡ (AMPS ʠ N-AMPS). ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʙʦʥʝʥʪʘʤ CDMA IS-95, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡ 

ʨʘʜʠʦʪʝʣʝʬʦʥ ʪʘʤ, ʛʜʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʦʚʳʝ ʩʦʪʦʚʳʝ ʩʝʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʘʜʠʦʧʦʢʨʳʪʠʝ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ ʜʣʷ CDMA IS-95 ʬʠʨʤʳ Qualcomm 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4.14, ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʘʙʦʥʝʥʪʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ CDMA IS-95 ʠ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʪʘʥʮʠʷʤʠ ʘʥʘʣʦʛʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʙʘʚʣʝʥʠʠ ʚ ʩʦʩʪʘʚ 

ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ CDMA IS-95 ʬʫʥʢʮʠʡ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ 

ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʨʝʭ ʟʘʢʘʟʥʳʭ ʉɹʀʉ. ʕʪʠ ʪʨʠ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʭʝʤʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

         ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʩʪʘʥʜʘʨʪʘ IS-95 

ɺ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ CDMA IS-95 ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʪʳ ʩ ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥ ʠʣʠ ʩʝʢʪʦʨʥʳʝ ʩʦʪʳ (ʦʙʳʯʥʦ 120-ʛʨʘʜʫʩʥʳʝ). 

ʅʘ ʨʠʩ.15 ʧʦʢʘʟʘʥʘ ʪʠʧʦʚʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (BTS) ʜʣʷ ʩʦʪʳ ʩ 

ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥʳ ʩ ʮʠʬʨʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʢʘʥʘʣʴʥʳʝ ʙʣʦʢʠ. ʂʘʞʜʳʡ ʢʘʥʘʣʴʥʳʡ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ 

ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʥʘʣ ʠʣʠ ʢʘʢ ʩʣʫʞʝʙʥʳʡ ʢʘʥʘʣ. ɼʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʝʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʝʤʥʠʢ GPS (ʛʣʦʙʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ). ʉʶʜʘ ʚʭʦʜʷʪ 

ʛʝʥʝʨʘʪʦʨ, ʬʦʨʤʠʨʫʶʱʠʡ ʩʝʢʫʥʜʥʳʝ ʠʤʧʫʣʴʩʫ. ʠ ʦʧʦʨʥʳʡ ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ.  

ʆʪʩʝʢ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʧʨʝʦʙʨʘʟʫʝʪ ʩʠʛʥʘʣʳ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʦʪʩʝʢʝ ʮʠʬʨʦʚʦʛʦ ʙʣʦʢʘ, ʚ ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʩʠʛʥʘʣ ʥʘ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ 

ʯʘʩʪʦʪʫ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪ ʦʪ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʯʝʨʝʟ ʫʩʠʣʠʪʝʣʴ 

ʤʦʱʥʦʩʪʠ ʠ ʬʠʣʴʪʨ ʢ ʧʝʨʝʜʘʶʱʝʡ ʘʥʪʝʥʥʝ. ɺ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʨʘʢʪ ʧʨʠʝʤʘ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʠʝʤʥʳʭ ʘʥʪʝʥʥ, ʬʠʣʴʪʨʘ, ʫʩʠʣʠʪʝʣʷ ʩ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʰʫʤʘ. ɿʘʪʝʤ 

ʚ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʝ ʩʠʛʥʘʣ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʯʘʩʪʦʪʫ ʠ ʧʦʩʪʫʧʘʝʪ ʚ 

ʦʪʩʝʢ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʜʘʶʱʠʡ ʠ ʧʨʠʝʤʥʳʝ ʪʨʘʢʪʳ  

ʧʦʜʢʣʶʯʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʚʦʠʤ ʘʥʪʝʥʥʘʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʩʫʤʤʘʪʦʨʳ ʤʦʱʥʦʩʪʝʡ ʠ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʧʨʠ ʩʣʦʞʝʥʠʠ. 
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ʋʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ ʩʦʪʳ (ʉʉ). ʂʦʥʪʨʦʣʣʝʨ ʩʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʳʝ 

ʨʝʞʠʤʳ ʠ ʘʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʥʫʪʨʠ ʩʦʪʳ, ʥʘʟʥʘʯʘʝʪ ʠ ʢʦʥʬʠʛʫʨʠʨʫʝʪ 

ʨʝʩʫʨʩʳ BTS ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʚʳʟʦʚʦʚ, ʬʦʨʤʠʨʫʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ ʩʦʪʳ, ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʦʧʦʨʥʳʭ ʯʘʩʪʦʪ. ʆʥ 

ʪʘʢʞʝ ʫʧʨʘʚʣʷʝʪ ʦʙʲʝʜʠʥʝʥʠʝʤ ʧʦʨʪʦʚ ʢʘʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʚ 

ʮʠʬʨʦʚʫʶ ʣʠʥʠʶ ʢ ʢʦʥʪʨʦʣʣʝʨʫ ʩʝʪʠ (BSC) ʠ ʮʝʥʪʨʫ ʢʦʤʤʫʪʘʮʠʠ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ 

(MSC). 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ IS-95, ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʡ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʪʷʭ ʩʦʪʦʚʦʡ ʩʚʷʟʠ 

ʦʧʨʝʜʝʣʷʶʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʝʪʝʡ ʩʚʷʟʠ CDMA ʚ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʫʞʝ ʜʝʡʩʪʚʫʶʪ 

ʩʝʪʠ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʦʚ AMPS, N-AMPS ʠ D-AMPS. ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʪʦʚʳʭ 

ʩʝʪʝʡ ʩʚʷʟʠ ʫʢʘʟʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩ ʯʘʩʪʦʪʥʳʤ ʠ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ ʦʙʝʩʧʝʯʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʘʙʦʥʝʥʪʦʚ, ʨʘʩʰʠʨʠʪ ʩʦʩʪʘʚ ʫʩʣʫʛ ʠ 

ʟʦʥʫ ʧʦʢʨʳʪʠʷ ʩʚʷʟʴʶ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ CDMA IS-95 ʠ ʠʭ 

ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʩ 

ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ CDMA IS-95 ʠ ʠʭ ʦʧʠʩʘʥʠʝ: 

¶ ɺʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʇʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ, ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʚ 
ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʝ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤ CDMA ʚ ʩʨʝʜʥʝʤ ʚ 15 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤ. ɽʩʣʠ ʚʳʨʘʞʘʪʴ ʵʪʦ ʚ ʕʨʣʘʥʛʘʭ ʧʨʠ ʟʘʜʘʥʥʦʤ 



ʢʘʯʝʩʪʚʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʠʩʪʝʤ CDMA ʝʱʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʢʦʜʝʨʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ 

ʧʦʣʦʚʠʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʱʝ ʚ 

1,7 ʨʘʟʘ (ʧʨʠ ʪʦʤ, ʯʪʦ ʜʣʷ ʩʝʪʠ CDMA ʥʝʦʙʭʦʜʠʤʦ ʥʘ 30-40% ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ GSM, ʠ ʚ 2-3 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ AMPS). 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʝʢʪʦʨʠʟʘʮʠʷ (ʩʚʳʰʝ 3) ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 

ʧʦ ʧʦʪʨʝʙʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ( ʚ ʦʪʣʠʯʠʠ ʦʪ 

TDMA-ʩʠʩʪʝʤ) ʦʛʨʘʥʠʯʝʥʘ ʣʠʰʴ ʤʦʱʥʦʩʪʴʶ ʠ ʨʘʜʠʦʚʠʜʠʤʦʩʪʴʶ. 

¶ ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʩʚʷʟʴ. ɺʦʢʦʜʝʨ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ ʚ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ 

ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʨʝʯʠ. ʌʦʥʦʚʳʝ ʩʠʛʥʘʣʳ ʟʘʛʣʫʰʘʶʪʩʷ 

ʜʘʞʝ ʧʨʠ ʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʝ. ʉʠʩʪʝʤʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪʩʣʝʞʠʚʘʝʪ ʧʦʩʪʫʧʘʶʱʠʝ 

ʦʪʜʝʣʴʥʳʝ ʩʠʛʥʘʣʳ ʧʨʠ ʤʥʦʛʦʣʫʯʝʚʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʝʪ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʟʘʤʠʨʘʥʠʷʤ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ CDMA ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʦʚ ʩ ʚʳʩʦʪʥʳʤʠ ʟʘʩʪʨʦʡʢʘʤʠ. ʉʠʩʪʝʤʘ 

CDMA ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʥʴʰʫʶ ʟʘʜʝʨʞʢʫ ʚ ʧʝʨʝʜʘʯʝ ʛʦʣʦʩʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ, 

ʯʝʤ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ CDMA ʥʝ 

ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʠʟʦʱʨʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʵʭʦ-ʩʠʛʥʘʣʘ. 

ʄʝʪʦʜ ʤʷʛʢʦʛʦ ʭʵʥʜʦʚʝʨʘ ʘʙʦʥʝʥʪʘ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʩʠʩʪʝʤʘʭ CDMA, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʯʪʠ ʧʨʦʟʨʘʯʥʫʶ ʧʝʨʝʜʘʯʫ ʚʳʟʦʚʦʚ ʤʝʞʜʫ ʩʦʪʘʤʠ. ʊʘʢʦʡ 

ʥʘʜʝʞʥʳʡ ʤʝʪʦʜ ʧʝʨʝʜʘʯʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʝʪ ʧʦʪʝʨʶ ʚʳʟʦʚʦʚ ʠ ʩʥʠʞʘʝʪ 

ʥʘʛʨʫʟʢʫ ʥʘ ʢʦʤʤʫʪʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʣʫʯʘʝʤʘʷ 

ʤʦʙʠʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ CDMA 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 10 ʤɺʪ, ʯʪʦ ʥʘ 1-2 ʧʦʨʷʜʢʘ ʥʠʞʝ ʤʦʱʥʦʩʪʠ, ʪʨʝʙʫʝʤʦʡ ʚ 

ʩʠʩʪʝʤʘʭ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ TDMA . 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʵʚʦʣʶʮʠʠ ʩʠʩʪʝʤʳ. ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ 
ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʦʠʩʢʦʚʳʝ ʩʣʫʞʙʳ ʠ ʮʠʬʨʦʚʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʪʦʢʦʣʳ ʬʘʢʩʠʤʠʣʴʥʦʡ 

ʩʚʷʟʠ. ʄʦʛʫʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ (ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʢʦʨʦʩʪʴ 9,6 ʢʙʠʪ/ʩ). ʇʦʨʪʘʪʠʚʥʳʝ ʘʙʦʥʝʥʪʩʢʠʝ 

ʩʪʘʥʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʪʦʣʴʢʦ ʥʘ ʤʝʪʦʜʝ CDMA ʠ ʩʦʚʤʝʩʪʠʤʳʝ ʩ ʩʦʪʦʚʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʠ ʋɸʊʉ, ʤʦʛʫʪ ʦʪʚʝʯʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  CDMA 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʝʨʚʠʩ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʧʝʨʝʜʘʯʫ 

ʛʦʣʦʩʘ ʠ ʬʘʢʩʘ ʧʦ ʦʜʥʦʤʫ ʢʘʥʘʣʫ. ɺ ʪʝʭʥʦʣʦʛʠʠ CDMA ʨʝʘʣʠʟʦʚʘʥʳ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʫʧʘʢʦʚʢʠ ʜʘʥʥʳʭ ʜʣʷ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ ʠʭ 

ʧʝʨʝʜʘʯʠ 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʬʫʥʢʮʠʡ. ʇʨʠ ʞʝʣʘʥʠʠ ʩ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʘʧʧʘʨʘʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʭʦʜ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʋɸʊʉ, ʜʦʤʘʰʥʝʤʫ 

ʙʝʩʧʨʦʚʦʜʥʦʤʫ ʪʝʣʝʬʦʥʫ, ʦʙʱʝʩʪʚʝʥʥʳʤ ʙʝʩʧʨʦʚʦʜʥʳʤ ʮʠʬʨʦʚʳʤ 

ʪʝʣʝʬʦʥʥʳʤ ʘʧʧʘʨʘʪʘʤ, ʢ ʩʝʪʠ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʠ ʢ ʩʦʪʦʚʳʤ ʩʝʪʷʤ. 

ʆʙʝʩʧʝʯʠʚʘʶʪʩʷ ʠʥʪʝʨʬʝʡʩʳ ʩ ʋɸʊʉ, ʩʝʪʴʶ ISDN ʠ ʢʦʤʤʫʪʠʨʫʝʤʦʡ 

ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʴʶ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʎʠʬʨʦʚʳʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʮʝʣʳʡ ʨʷʜ ʩʣʫʞʙ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʜʦʙʘʚʣʷʪʴ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʢʦʤʧʘʥʠʷ-ʦʧʝʨʘʪʦʨ ʙʫʜʝʪ ʚʚʦʜʠʪʴ ʥʦʚʳʝ ʫʩʣʫʛʠ. 

ɺʦʢʦʜʝʨ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʚʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚ ʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʟʘʜʝʨʞʢʠ 

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦʣʦʞʝʥʠʝ ʧʦʜʚʠʞʥʦʡ ʩʪʘʥʮʠʠ. 

¶ ʉʝʢʨʝʪʥʦʩʪʴ ʩʚʷʟʠ. ʎʠʬʨʦʚʘʷ ʬʦʨʤʘ ʩʠʛʥʘʣʦʚ, ʧʝʨʝʜʘʯʘ ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ 

ʯʘʩʪʦʪ, ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʘʜʨʝʩʘʪʘ - ʚʩʝ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ, ʩʝʢʨʝʪʥʦʩʪʴ ʩʚʷʟʠ. 



¶ ʇʨʦʩʪʦʪʘ ʧʝʨʝʭʦʜʘ (ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ). CDMA 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʸʤʢʦʩʪʴ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (ʚ 8ï10 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

AMPS , ʚ 4ï5 ʨʘʟ ð ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ GSM) ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʨʘʜʠʦʧʦʢʨʳʪʠʝ ʧʦʟʚʦʣʷʶʪ 

ʚʚʦʜʠʪʴ CDMA ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʯʠʩʣʝ ʩʦʪ, ʯʝʤ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʝʪʷʭ. ɿʦʥʘ ʨʘʜʠʦʦʭʚʘʪʘ ʘʥʪʝʥʥʳ ʠ ʩʝʢʪʦʨʠʟʘʮʠʷ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʦʪʳ ʠ ʥʝ ʪʘʢ 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ, ʢʘʢ ʚ ʫʟʢʦʧʦʣʦʩʥʳʭ ʩʠʩʪʝʤʘʭ. ʇʦʩʣʝʜʫʶʱʝʝ ʨʘʩʰʠʨʝʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʵʪʘʧʥʳʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʤʝʩʪʥʳʤ (ʯʪʦʙʳ ʙʳʩʪʨʦ ʦʙʝʩʧʝʯʠʪʴ 

ʨʘʜʠʦʧʦʢʨʳʪʠʝ ʚ ʢʘʢʦʤ-ʪʦ ʦʜʥʦʤ ʤʝʩʪʝ) ʠʣʠ ʛʣʦʙʘʣʴʥʳʤ. ɸʙʦʥʝʥʪʩʢʠʝ 

ʩʪʘʥʮʠʠ CDMA ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʨʘʙʦʪʫ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ, ʧʦʵʪʦʤʫ ʦʥʠ ʤʦʛʫʪ 

ʧʦʜʢʣʶʯʘʪʴʩʷ ʣʠʙʦ ʢ ʢʘʥʘʣʘʤ CDMA, ʣʠʙʦ ʢ ʘʥʘʣʦʛʦʚʳʤ ʢʘʥʘʣʘʤ AMPS. 

ʆʪʩʫʪʩʪʚʠʝ ʯʘʩʪʦʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭ ʞʝ ʩʘʤʳʭ 

ʯʘʩʪʦʪ ʚ ʩʤʝʞʥʳʭ ʩʝʢʪʦʨʘʭ ʢʘʞʜʦʡ ʩʦʪʳ ʪʘʢʞʝ ʦʙʣʝʛʯʘʝʪ ʟʘʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ 

ʩʝʪʝʡ. 

¶ ʎʝʥʘ ʠ ʥʘʣʠʯʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʩʠʩʪʝʤʳ 
CDMA ʚ ʦʪʥʦʰʝʥʠʠ ʩʝʪʝʚʦʛʦ ʠ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʦ ʩʪʦʠʤʦʩʪʠ ʵʪʘ ʩʠʩʪʝʤʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʩʫʱʝʩʪʚʫʶʱʠʤ ʘʥʘʣʦʛʦʚʳʤ 

ʩʠʩʪʝʤʘʤ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʩʚʷʟʴ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʯʠʩʣʝ ʩʦʪ, ʯʝʤ ʚ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠ 

ʩʠʩʪʝʤʘʭ ʩ TDMA, ʯʪʦ ʩʥʠʞʘʝʪ ʢʘʧʠʪʘʣʴʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ. 

ʇʨʦʚʝʨʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʟʘʢʘʟʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ ʧʦʟʚʦʣʠʣʘ ʩʚʝʩʪʠ 

ʪʝʭʥʦʣʦʛʠʶ ʩʣʦʞʥʳʭ ʩʭʝʤ CDMA ʢ ʦʯʝʥʴ ʧʨʦʩʪʳʤ ʨʝʰʝʥʠʷʤ. 

         ʅʝʜʦʩʪʘʪʢʠ IS-95 (ʦʙʱʠʝ ʜʣʷ CDMA-ʩʠʩʪʝʤ ) 

¶ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʣʦʞʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ;  

¶ ʇʦʪʝʨʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ "ʥʝ ʫʩʧʝʚʘʥʠʝ" ʥʘ ʩʢʦʨʦʩʪʠ ʚʳʰʝ 100-120 ʢʤ/ʯʘʩ;  

¶ ʉʣʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ "ʤʷʛʢʦʛʦ ʭʵʥʜʦʚʝʨʘ".  

¶ ʅʝʢʦʪʦʨʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ.  

¶ ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʦʣʥʦʢʨʦʚʥʦʛʦ ʣʝʛʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ. 

 

 



       ʉʪʘʥʜʘʨʪ ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ DECT 

 

ɺ 1992 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ETSI) 

ʙʳʣ ʦʬʠʮʠʘʣʴʥʦ ʦʧʫʙʣʠʢʦʚʘʥ ʥʦʚʳʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʪʘʥʜʘʨʪ - DECT (Digital Enhanced 

Cordless Telecommunications, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʮʠʬʨʦʚʘʷ ʪʝʣʝʬʦʥʠʷ). ʉʧʝʢʪʨ ʨʘʙʦʯʠʭ 

ʯʘʩʪʦʪ ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ ʨʘʩʧʦʣʦʞʠʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 1880-1900 ʄɻʮ. ʋʩʧʝʭ ʥʦʚʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʩʪʘʣ ʩʝʥʩʘʮʠʝʡ ʚ ʤʠʨʝ ʩʚʷʟʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.16 

ʉʪʘʥʜʘʨʪ DECT ʦʧʠʩʳʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 5 ʤ ʜʦ 10 ʢʤ. ʆʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ - ʚʳʩʦʢʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, 

ʧʣʦʪʥʦʩʪʴ ʪʝʣʝʬʦʥʥʦʡ ʝʤʢʦʩʪʠ ʚ ʨʘʜʠʦʩʦʪʝ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ. ʕʪʦ ʧʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʦʡ 

ʩʪʘʥʜʘʨʪ, ʧʦʵʪʦʤʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʩʝ ʫʩʣʫʛʠ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ, ʚʢʣʶʯʘʷ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ (ISDN). ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ DECT - ʦʪ ʧʨʦʩʪʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʪʝʣʝʬʦʥʘ ʜʦ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʘʟʣʠʯʥʳʝ ʪʝʣʝʬʦʥʥʳʝ ʫʩʣʫʛʠ ʚ ʨʘʤʢʘʭ 

ʛʦʨʦʜʩʢʦʛʦ (ʠʣʠ ʩʝʣʴʩʢʦʛʦ) ʨʘʡʦʥʥʦʛʦ ʪʝʣʝʬʦʥʥʦʛʦ ʫʟʣʘ. ɻʦʚʦʨʷ ʢʦʥʢʨʝʪʥʝʝ, ʉʪʘʥʜʘʨʪ 

DECT ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʝʯʝʚʫʶ ʠ ʬʘʢʩʠʤʠʣʴʥʫʶ ʩʚʷʟʴ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʥ ʨʘʟʨʘʙʦʪʘʥ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʢʦʥʚʝʨʛʝʥʮʠʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ, ʠʥʪʝʛʨʘʮʠʷ ʨʝʯʝʚʦʡ ʩʚʷʟʠ ʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʫʩʣʫʛʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʩʝʨʚʠʩ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʦʧʝʨʘʪʦʨʦʚ. 

ɻʦʚʦʨʷ ʢʦʥʢʨʝʪʥʝʝ, ʦʩʥʦʚʥʳʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʘ DECT - ʵʪʦ ʩʠʩʪʝʤʳ 

ʤʠʢʨʦʩʦʪʦʚʦʡ ʩʚʷʟʠ ʜʣʷ ʙʠʟʥʝʩʘ (ʙʝʩʧʨʦʚʦʜʥʳʝ ʫʯʝʨʝʞʜʝʥʯʝʩʢʠʝ ɸʊʉ ʜʣʷ ʩʨʝʜʥʠʭ ʠ 

ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʟʘʚʦʜʦʚ), ʫʩʪʨʦʡʩʪʚʘ ʘʙʦʥʝʥʪʩʢʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʚʦʜʥʦʤʫ ʧʦʜʢʣʶʯʝʥʠʶ (Wireless Local Loop), ʦʜʥʦʩʦʪʦʚʳʝ 

ʨʘʜʠʦʪʝʣʝʬʦʥʳ ʠ ʨʘʜʠʦ ɸʊʉ ʜʣʷ ʜʦʤʘ, ʜʣʷ ʤʘʣʳʭ ʦʬʠʩʦʚ. 

ɺ ʦʩʥʦʚʝ DECT - ʢʦʥʮʝʧʮʠʷ ʘʙʩʦʣʶʪʥʦʡ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʡʪʠ ʦʪ ʩʪʘʨʦʛʦ ʧʨʠʥʮʠʧʘ ʚʪʦʨʠʯʥʦʡ ʩʝʪʠ "ʪʝʣʝʬʦʥ ʢʘʞʜʦʡ ʩʝʤʴʝ, ʢʚʘʨʪʠʨʝ, ʨʘʙʦʯʝʤʫ 

ʤʝʩʪʫ" ʢ ʧʨʠʥʮʠʧʫ "ʪʝʣʝʬʦʥ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ", ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʢʦʨʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʧʝʨʚʠʯʥʦʡ ʩʝʪʠ ʠ, ʜʘʣʝʝ, ʚʩʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. DECT, ʧʦ 

ʩʫʪʠ, ʟʘʚʝʨʰʘʝʪ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. 



ʅʘ ʦʩʥʦʚʝ ʝʛʦ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ: 

¶ ʜʦʤʘʰʥʠʝ ʙʝʩʰʥʫʨʦʚʳʝ ʤʥʦʛʦʪʨʫʙʦʯʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʦʜʭʦʜʷʪ 
ʜʣʷ ʤʘʣʦʛʦ ʦʬʠʩʘ  

¶ ʤʠʢʨʦʩʦʪʦʚʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ (ʦʬʠʩʥʳʝ ʠ 

ʫʯʨʝʞʜʝʥʯʝʩʢʠʝ ɸʊʉ ʩ ʨʘʜʠʦʜʦʩʪʫʧʦʤ)  

¶ ʤʠʢʨʦʩʦʪʦʚʳʝ ʩʠʩʪʝʤʳ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʉʊʄ)  

¶ ʩʠʩʪʝʤʳ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʜʠʦʜʦʩʪʫʧʘ (WLL) ʠ ʜʨ.  

ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ WLL ʩʪʘʥʜʘʨʪ DECT ʥʘ ʩʝʛʦʜʥʷ ʟʘʥʷʣ ʧʦʯʪʠ 50% ʵʪʦʛʦ ʨʳʥʢʘ ʚ 

ʤʠʨʝ (1-ʝ ʤʝʩʪʦ), ʦʙʦʛʥʘʚ ʪʘʢʠʝ ʩʪʘʥʜʘʨʪʳ ʢʘʢ CDMA ʠ DAMPS. 

ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʪʢʘʟʘ ʦʪ ʟʘʢʨʝʧʣʝʥʥʳʭ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ. ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʧʨʦʮʝʜʫʨʝ ʧʦʣʥʦʜʦʩʪʫʧʥʦʛʦ ʤʛʥʦʚʝʥʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ 

ʩʚʦʙʦʜʥʦʛʦ ʢʘʥʘʣʘ ʩ ʦʮʝʥʢʦʡ ʝʛʦ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʊʘʢʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʙʣʠʞʝ ʜʨʫʛ ʢ ʜʨʫʛʫ ʙʝʟ ʧʦʪʝʨʴ ʚ ʢʘʯʝʩʪʚʝ. 

ʂʘʥʘʣʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʠ ʜʘʥʥʳʭ ʚ DECT-ʩʪʘʥʜʘʨʪʝ ʦʙʨʘʟʫʶʪʩʷ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 10 ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʩ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʠ ʚʨʝʤʝʥʥʦʛʦ ʜʫʧʣʝʢʩʠʨʦʚʘʥʠʷ (Multy Carrier/Time-Division 

Multiple Access/Time-Division Duplexing). ɽʤʢʦʩʪʴ ʩʠʩʪʝʤ DECT (ʧʦʢʘʟʘʪʝʣʴ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʘʙʦʥʝʥʪʩʢʦʛʦ ʪʨʘʬʠʢʘ, ʰʠʨʠʥʫ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʯʘʩʪʦʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʠ ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʠʷ - ʕʨʣʘʥʛ/ʄɻʮ/ʢʚ. ʢʤ/ ʚʳʰʝ, ʯʝʤ ʜʨʫʛʠʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 500 ʕʨʣʘʥʛ/ʄɻʮ/ʢʚ.ʢʤ /ʜʣʷ ʩʨʘʚʥʝʥʠʷ: ʝʤʢʦʩʪʴ ʩʠʩʪʝʤ 

ʩʪʘʥʜʘʨʪʦʚ GSM-10, DCS-1800 ʨʘʚʥʘ 100 ʕʨʣʘʥʛ/ʄɻʮ/ʢʚ.ʢʤ). ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʜʥʘ ʙʘʟʦʚʘʷ 

DECT ʨʘʜʠʦʩʪʘʥʮʠʷ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 120 ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ 

ʨʝʯʠ/ʜʘʥʥʳʭ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʘʙʦʥʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʝ DECT ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʪʘʤ, ʛʜʝ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʤʥʦʛʦ 

ʘʙʦʥʝʥʪʦʚ. ʕʪʦ ʚʘʞʥʦ ʢʘʢ ʜʣʷ ʜʝʣʦʚʳʭ ʧʨʠʤʝʥʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʫʩʣʫʛʠ ʩʚʷʟʠ. ʇʦʜʢʣʶʯʝʥʠʝ ʘʙʦʥʝʥʪʦʚ ʢ ʩʝʪʷʤ ʩʚʷʟʠ ʩ ʧʦʤʦʱʴʶ 

ʦʙʦʨʫʜʦʚʘʥʠʷ DECT (ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ "ʧʦʩʣʝʜʥʝʡ ʤʠʣʠ") ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʝʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ - ʝʜʠʥʩʪʚʝʥʥʦ 

ʚʦʟʤʦʞʥʳʤ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʙʳʩʪʨʝʝ ʨʘʟʚʝʨʪʳʚʘʶʪʩʷ, ʧʨʦʱʝ ʨʘʩʰʠʨʷʶʪʩʷ, ʣʝʛʯʝ ʚ 

ʫʧʨʘʚʣʝʥʠʠ, ʥʘʜʝʞʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɸʙʦʥʝʥʪ ʧʦʜʢʣʶʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʫʧʘ (FAU), 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʥʘʨʫʞʠ ʞʠʣʠʱʘ ʠʣʠ ʦʬʠʩʘ, ʠ ʚʳʧʦʣʥʷʶʱʝʛʦ ʬʫʥʢʮʠʠ 

ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ, ʷʚʣʷʷʩʴ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʨʝʦʙʨʘʟʫʶʱʠʤ DECT-ʨʘʜʠʦʩʠʛʥʘʣʳ ʚ 

ʩʠʛʥʘʣʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʘʥʘʣʦʛʦʚʦʡ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʜʢʣʶʯʠʪʴ ʦʙʳʯʥʦʝ ʘʥʘʣʦʛʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʘʧʨʠʤʝʨ ʪʝʣʝʬʦʥʥʳʝ 

ʘʧʧʘʨʘʪʳ, ʬʘʢʩʳ ʠ ʤʦʜʝʤʳ. ʆʙʦʨʫʜʦʚʘʥʠʝ WLL ʜʘʝʪ ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤʫ ʩʝʨʚʠʩʫ 

ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. 

ʉʠʩʪʝʤʳ ʤʠʢʨʦʩʦʪʦʚʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ DECT ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ɸʊʉ, ʦʙʨʘʟʫʷ ʝʜʠʥʫʶ ʪʝʣʝʬʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʜʦʙʘʚʣʷʷ ʢ 

ʧʨʦʚʦʜʥʳʤ ʘʙʦʥʝʥʪʘʤ ɸʊʉ ʙʝʩʧʨʦʚʦʜʥʳʭ ʤʦʙʠʣʴʥʳʭ ʘʙʦʥʝʥʪʦʚ. ʉʪʨʫʢʪʫʨʘ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʩʭʦʞʘ ʩ ʦʙʳʯʥʳʤʠ, "ʛʦʨʦʜʩʢʠʤʠ" ʩʠʩʪʝʤʘʤʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʧʦ ʩʫʪʠ, 

ʦʪʣʠʯʠʝ - ʤʘʩʰʪʘʙʳ. ʉʦʟʜʘʝʪʩʷ ʩʚʦʷ, ʤʠʢʨʦʩʦʪʦʚʘʷ ʚʝʜʦʤʩʪʚʝʥʥʘʷ ʩʝʪʴ ʩʚʷʟʠ, 

ʦʙʩʣʫʞʠʚʘʶʱʘʷ ʩʦʪʨʫʜʥʠʢʦʚ. ʄʦʙʠʣʴʥʳʡ ʘʙʦʥʝʥʪ ʧʦʣʫʯʘʝʪ ʢʦʤʧʘʢʪʥʳʡ DECT-

ʨʘʜʠʦʪʝʣʝʬʦʥ. ɿʦʥʘ ʨʘʜʠʦʦʙʩʣʫʞʠʚʘʥʠʷ ʩʦʟʜʘʝʪʩʷ ʩʝʪʴʶ ʙʘʟʦʚʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ, ʢʘʞʜʘʷ 

ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʦʥʫ ʜʝʡʩʪʚʠʷ (ʤʠʢʨʦʩʦʪʫ); ʤʠʢʨʦʩʦʪʳ, ʧʝʨʝʢʨʳʚʘʷʩʴ, 

ʜʝʣʘʶʪ ʥʝʟʘʤʝʪʥʳʤ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʘʙʦʥʝʥʪʘ ʧʝʨʝʭʦʜ ʠʟ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʦʜʥʦʡ ʙʘʟʦʚʦʡ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʚ ʜʨʫʛʫʶ. ɹʘʟʦʚʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʤʦʜʫʣʶ, 



ʢʦʪʦʨʳʡ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣʳ ʤʦʙʠʣʴʥʳʭ ʘʙʦʥʝʥʪʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʬʝʡʩ 

ʩʪʳʢʦʚʢʠ ʩ ɸʊʉ (ʧʦ ʘʥʘʣʦʛʦʚʳʤ ʣʠʙʦ ʮʠʬʨʦʚʳʤ ʣʠʥʠʷʤ). 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ DECT-ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʘʥʜʘʨʪʦʚ DECT ʠ GSM. ʆʙʘ ʵʪʠ ʩʪʘʥʜʘʨʪʘ ʦʩʥʦʚʘʥʳ ʥʘ 

ʮʠʬʨʦʚʦʡ ʨʘʜʠʦʧʝʨʝʜʘʯʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ TDMA. ʅʦ ʤʝʞʜʫ ʵʪʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩʫʱʝʩʪʚʫʝʪ 

ʠ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʤʦʙʠʣʴʥʦʩʪʠ ʘʙʦʥʝʥʪʘ ʠ ʝʤʢʦʩʪʠ ʩʠʩʪʝʤ. 

ʉʪʘʥʜʘʨʪ DECT ʦʧʪʠʤʠʟʠʨʦʚʘʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʥʘʧʨʷʞʝʥʥʦʤ 

ʪʨʘʬʠʢʝ, ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʫʩʣʦʚʠʡ, ʛʜʝ ʤʥʦʛʦ ʘʙʦʥʝʥʪʦʚ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ (ʟʘʚʦʜʳ, 

ʙʠʟʥʝʩ ʮʝʥʪʨʳ, ʚʳʩʪʘʚʦʯʥʳʝ ʮʝʥʪʨʳ). ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʘʙʦʥʝʥʪʘ DECT-ʩʠʩʪʝʤ 

ʦʛʨʘʥʠʯʝʥʘ ʧʝʰʝʭʦʜʥʦʡ ʩʢʦʨʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ 

ʘʙʦʥʝʥʪʫ DECT-ʩʠʩʪʝʤ. ʅʘʧʨʦʪʠʚ, ʚ ʩʪʘʥʜʘʨʪʝ GSM ʟʘʣʦʞʝʥʳ ʚʦʟʤʦʞʥʦʩʪʴ ʘʙʦʥʝʥʪʘ 

ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʠʣʝ ʠʣʠ ʧʦʝʟʜʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʦʫʤʠʥʛʘ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʅʦ, ʢʘʢ 

ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʝʤʢʦʩʪʴ GSM-ʩʪʘʥʜʘʨʪʘ ʤʝʥʴʰʝ, ʯʝʤ DECT, ʧʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʧʨʷʞʝʥʥʳʡ ʙʠʟʥʝʩ-ʪʨʘʬʠʢ ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʠʢʨʦʩʦʪʦʚʦʛʦ 

GSM-ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʱʝʥʠʝ ʜʚʫʭ ʩʪʘʥʜʘʨʪʦʚ 

ʚ ʦʜʥʦʤ ʨʘʜʠʦʪʝʣʝʬʦʥʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ DECT-ʩʪʘʥʜʘʨʪ ʚ ʦʬʠʩʝ ʠ GSM ʚʥʝ 

ʝʛʦ. 

ʂʦʨʧʦʨʘʮʠʷ Ericsson, ʥʘʧʨʠʤʝʨ, ʚʳʧʫʩʢʘʝʪ ʨʘʜʠʦʪʝʣʝʬʦʥʳ Freeset, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ DECT, ʪʘʢ ʠ ʚ GSM-ʩʪʘʥʜʘʨʪʝ. ʈʘʜʠʦʪʝʣʝʬʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ GSM-ʩʪʘʥʜʘʨʪ, ʢʦʛʜʘ ʘʙʦʥʝʥʪ ʧʦʢʠʜʘʝʪ ʟʦʥʫ ʨʘʜʠʦʦʙʩʣʫʞʠʚʘʥʠʷ 

ʩʠʩʪʝʤʳ Freeset. ʉʪʘʚ, ʢ ʧʨʠʤʝʨʫ, ʘʙʦʥʝʥʪʦʤ ʩʝʪʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʘʢʦʡ ʪʝʣʝʬʦʥ ʠ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʪʦʚʳʡ ʘʧʧʘʨʘʪ. 

DECT-ʩʪʘʥʜʘʨʪ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ 

ʧʦʩʪʨʦʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʃɺʉ ʥʘ ʦʩʥʦʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʙʦʥʝʥʪʩʢʦʛʦ ʜʦʩʪʫʧʘ. 

ɹʘʟʦʚʳʡ ʩʪʘʥʜʘʨʪ DECT ʉI ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʜʦʩʪʫʧʘ, ʘ ʥʝ ʧʦʜʚʠʞʥʦʡ 

ʩʠʩʪʝʤʳ ʩʚʷʟʠ (ʢʘʢ ʜʣʷ NMT, TACS, AMPS, GSM/DCS1800), ʧʦʵʪʦʤʫ ʦʥ ʩʦʜʝʨʞʠʪ 

ʧʦʣʥʳʡ ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʛʠʙʢʦʩʪʴ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʝʪʷʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʦʧʠʩʘʥʠʝ ʩʝʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʩʧʝʮʠʬʠʢʘʮʠʠ DECT. ʊʝʭʥʠʯʝʩʢʘʷ ʯʘʩʪʴ DECT ʉI - ʵʪʦ ʥʘʙʦʨ ʦʧʠʩʘʥʠʡ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʦʚ ʤʝʞʜʫ ʩʪʘʮʠʦʥʘʨʥʳʤ (FP) ʠ ʧʦʜʚʠʞʥʳʤʠ (PP) ʙʣʦʢʘʤʠ. ʄʦʜʫʣʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (IWU), ʦʢʦʥʝʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ɽS), ʘʣʛʦʨʠʪʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʰʠʬʨʦʚʘʥʠʷ ʥʝ ʚʭʦʜʷʪ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ DECT. 

DECT CI ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʚʳʩʦʢʦʠʟʙʳʪʦʯʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ ʤʘʛʘʟʠʥʦʤ 

ʧʨʦʪʦʢʦʣʦʚ ʠ ʩʦʦʙʱʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩʝʪʠ (ʣʦʢʘʣʴʥʦʡ ʠʣʠ 

ʛʣʦʙʘʣʴʥʦʡ) ʩ ʦʢʦʥʝʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ES (ʪʝʣʝʬʦʥʥʦʡ ʪʨʫʙʢʦʡ, ʧʦʨʪʦʤ ʢʦʤʧʴʶʪʝʨʘ, 

ʚʳʭʦʜʦʤ ʬʘʢʩʠʤʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ). ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʣʠʰʴ 

ʙʝʩʧʨʦʚʦʜʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʙʠʣʴʥʦʛʦ ʠ ʛʠʙʢʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʠ 

ʨʘʟʚʠʪʠʷ ʧʨʠʣʦʞʝʥʠʡ (ʨʝʢʦʤʝʥʜʘʮʠʠ ETS 300 175, ʯʘʩʪʠ 1-8 ʠ ETR 043 "ʆʙʱʠʝ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ DECT") - ʠ ʥʠʯʝʛʦ ʜʨʫʛʦʛʦ.  

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ DECT ʠʩʧʦʣʴʟʫʝʪ ʩʝʤʝʡʩʪʚʦ 

ʧʨʦʬʠʣʝʡ (ɸ/ɺ, ʉ, D, E, F...), ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʣʦʢʘʣʴʥʳʤʠ 

ʩʝʪʷʤʠ, ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ʇʨʦʬʠʣʠ 

ʠʤʝʶʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʠ 

ʟʘʩʝʢʨʝʯʠʚʘʥʠʝ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʦʬʠʣʝʡ ʠ ʫʩʣʫʛʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʧʠʩʘʥʳ ʚ ʜʦʢʫʤʝʥʪʝ 

ETR 185. DECT ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ ʫʧʣʦʪʥʝʥʠʝ (n*24 ʢʙʠʪ/ʩ), ʧʦʜʜʝʨʞʠʚʘʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 552 ʢʙʠʪ/ʩ (69 ʂʙʘʡʪ/ʩ). ʈʘʙʦʪʘ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʧʨʦʬʠʣʝʡ ʥʝ 

ʟʘʚʝʨʰʝʥʘ, ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ DECT ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʦʚʳʤʠ 

ʧʨʦʬʠʣʷʤʠ. 



ʇʝʨʝʜʘʯʘ ʛʦʣʦʩʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠʤʝʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʦʨʠʪʝʪ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʨʦʬʠʣʷ ISDN-64 ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʠʟʦʭʨʦʥʥʦʡ ʩʣʫʞʙʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ), ʧʨʠ ʵʪʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʟʦʚʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʧʝʨʝʜʘʯʝʡ ʧʘʢʝʪʦʚ, ʘ 

ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʮʝʜʫʨ 

ʧʨʠʦʩʪʘʥʦʚʢʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʝʡ 1,2-4,8 ʢʙʠʪ/ʩ. ʇʨʠ ʚʳʩʦʢʦʤ 

ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʘ (ʚʳʩʦʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʘʥʪʝʥʥ ʚ ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʠ ʧʦʯʪʠ 

ʦʪʩʫʪʩʪʚʫʶʱʝʝ ʟʘʪʫʭʘʥʠʝ ʧʨʠ ʧʝʨʝʜʘʯʝ) ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʦ 9,6 ʢʙʠʪ/ʩ. 

ʊʘʢʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʜʣʷ ʚʩʝʭ ʨʘʜʠʦʪʝʭʥʦʣʦʛʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʜʘʯʘ ʧʦ ʤʦʜʝʤʫ ʜʣʷ ʢʦʜʝʢʘ ʩʦ ʩʞʘʪʠʝʤ ʨʝʯʠ ʙʝʟ ʧʦʤʝʭʦʟʘʱʠʪʳ, - ʪʘʢʠʭ 

ʢʘʢ CT2 (ʙʝʩʰʥʫʨʦʚʦʡ ʪʝʣʝʬʦʥ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), PHS ʠ PACS. ʀʟ 

ʚʩʝʭ ʩʪʘʥʜʘʨʪʦʚ ʪʦʣʴʢʦ DECT ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʳʡ (LU7) 64-ʢʙʠʪ/ʩ ʢʘʥʘʣ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ V.34. 

ɼʣʷ ISDN ʦʧʨʝʜʝʣʝʥʳ ʜʚʘ ʧʨʦʬʠʣʷ - ʦʢʦʥʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤʳ (ES) ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʠʩʪʝʤʳ (IS). ʇʨʦʬʠʣʴ ES ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʣʫʛʫ ISDN ʯʝʨʝʟ FP, ʠʩʧʦʣʴʟʫʷ 

ʩʠʛʥʘʣʠʟʘʮʠʶ DECT, ʧʨʠ ʵʪʦʤ FP ʠ PP ʚʤʝʩʪʝ ʵʤʫʣʠʨʫʶʪ ʪʝʨʤʠʥʘʣ ISDN. ɺ ʧʨʦʬʠʣʝ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʧʨʦʪʦʢʦʣʘ DECT c ʩʝʪʝʚʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ ʧʨʦʪʦʢʦʣʘ ISDN. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʫʩʣʫʛʘʤ ʯʝʨʝʟ PP, ʘ FP 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ GAP, ʜʦʧʦʣʥʷʷ ʝʛʦ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ. ʇʨʦʬʠʣʴ IS 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʝʪʴʶ ISDN ʠ ISDN-ʪʝʨʤʠʥʘʣʘʤʠ (TE), 

ʩʚʷʟʘʥʥʳʤʠ ʢʘʥʘʣʦʤ (2B+D) ʚ ʪʦʯʢʝ S ʚ PT. ʇʦʥʷʪʥʦ, ʯʪʦ ʪʘʢʘʷ ʩʭʝʤʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ 

ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʥʜʘʨʪʥʳʭ ʥʝʩʫʱʠʭ DECT ʩ ʫʧʣʦʪʥʝʥʠʝʤ. ɺʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʬʠʣʷ c 

ʢʘʥʘʣʦʤ (30ɺ+D). 

ʍʦʪʷ ʫʩʣʫʛʘ ISDN ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ DECT, ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ISDN-ʪʝʣʝʬʦʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʫ ʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʢʪʨʘ, 

ʯʪʦ ʠ ʦʙʳʯʥʘʷ ʪʝʣʝʬʦʥʠʷ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʜʦʩʪʠʛʘʶʪʩʷ ʚ 6 ʨʘʟ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʢʪʨʘ ʠ ʤʝʥʴʰʘʷ ʩʪʝʧʝʥʴ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʝʤ ʧʨʠ ʧʝʨʝʜʘʯʝ ʯʝʨʝʟ ʪʝʣʝʬʦʥʥʫʶ ʣʠʥʠʶ. 

ɺ ʧʨʦʬʠʣʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʟʘʱʠʱʝʥʥʳʭ ʠ ʥʝʟʘʱʠʱʝʥʥʳʭ ʢʘʥʘʣʦʚ. 

ʅʝʟʘʱʠʱʝʥʥʳʤ ʩʯʠʪʘʝʪʩʷ ʜʫʧʣʝʢʩʥʳʡ ʧʦʣʥʦʩʣʦʪʦʚʳʡ ʢʘʥʘʣ, ʩʧʦʩʦʙʥʳʡ ʧʝʨʝʜʘʚʘʪʴ ʨʝʯʴ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 32 ʢʙʠʪ/ʩ ʙʝʟ ʧʦʤʝʭʦʟʘʱʠʪʳ ʠ BER ʥʝ ʭʫʞʝ 10
-3
. ɿʘʱʠʱʝʥʥʳʤ ʷʚʣʷʝʪʩʷ 

ʜʫʧʣʝʢʩʥʳʡ ʢʘʥʘʣ ʩ ʜʚʦʡʥʳʤ ʩʣʦʪʦʤ, ʧʝʨʝʜʘʶʱʠʡ ʨʝʯʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 64 ʢʙʠʪ/ʩ ʩ 

ʧʦʤʝʭʦʟʘʱʠʪʦʡ (ʧʦʤʝʭʦʟʘʱʠʪʘ ʧʦ ʩʭʝʤʝ ʩ ʟʘʧʨʦʩʦʤ ʥʘ ʧʦʚʪʦʨʥʫʶ ʧʝʨʝʜʘʯʫ ʠ 

ʠʩʧʨʘʚʣʝʥʠʝʤ ʦʰʠʙʦʢ), ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʜʦ 80 ʢʙʠʪ/ʩ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩ BER 10
-3

 ʜʦ BER 10
-8

. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ISDN-RLL, ʪʦ ʧʦʩʢʦʣʴʢʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʛʥʦʚʝʥʥʦʝ 

ʚʳʜʝʣʝʥʠʝ ʥʝʩʫʱʝʡ, ʚʦʟʤʦʞʥʦ ʨʘʟʣʠʯʥʦʝ ʯʠʩʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ɺ-ʢʘʥʘʣʦʚ 

ʩʝʪʠ ISDN ʥʘ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʝ. ʅʘʧʨʠʤʝʨ, CTA ʩ ʦʜʠʥʦʯʥʳʤ ʨʘʜʠʦʢʘʥʘʣʦʤ ʤʦʞʝʪ 

ʦʙʩʣʫʞʠʚʘʪʴ PABX 20-25 ʘʙʦʥʝʥʪʦʚ, ʪʦʛʜʘ ʢʘʢ CTA ʩ ʜʚʫʤʷ ʨʘʜʠʦʢʘʥʘʣʘʤʠ ʩʧʦʩʦʙʝʥ 

ʦʙʩʣʫʞʠʚʘʪʴ 60-70 ʘʙʦʥʝʥʪʦʚ (ʦʢʦʣʦ 0,2 ɽ ʪʨʘʬʠʢʘ ʥʘ ʘʙʦʥʝʥʪʘ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʝʢʪʦʨʥʳʭ ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, 

ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ɺ-ʢʘʥʘʣʦʚ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ. 

ʅʘʙʦʨ ʦʧʠʩʘʥʠʡ ʠ ʧʨʦʮʝʜʫʨ ʤʘʛʘʟʠʥʘ ʠʥʪʝʨʬʝʡʩʦʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥ ETSI 

(ʩʪʘʥʜʘʨʪʳ ʧʨʦʬʠʣʝʡ DECT). ɺ ʯʘʩʪʥʦʩʪʠ, ʦʙʱʠʡ ʧʨʦʬʠʣʴ ʜʦʩʪʫʧʘ (GAP), ʧʨʦʬʠʣʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ DECT/GSM (GIP) ʠ ʧʨʦʬʠʣʴ ʜʦʩʪʫʧʘ RLL (RAP) ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʟʛʦʪʦʚʠʪʝʣʷʤ ʧʦ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʠʣʝʡ 



ʤʦʞʝʪ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ (ʜʣʷ ʙʘʟʦʚʳʭ ʧʨʦʬʠʣʝʡ) ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʤ (ʜʣʷ ʢʘʞʜʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ FP ʠ ʈʈ - ʩʚʦʷ ʥʦʤʝʥʢʣʘʪʫʨʘ). 

GAP (ʧʨʦʬʠʣʴ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ETS 300 444) ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʧʨʦʬʠʣʝʤ DECT, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʪʝʣʝʬʦʥʥʫʶ ʩʚʷʟʴ ʚ ʧʦʣʦʩʝ 3,1 ʢɻʮ. ʉʨʝʜʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʬʠʣʶ - 

ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʚʢʣʶʯʘʷ ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʴʶ ʠ 

ʵʣʝʤʝʥʪʳ ʩʦʙʣʶʜʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʝʪʠ ʧʦʜʢʣʶʯʝʥʠʷ. 

ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʫʧʝʥ ʧʨʠ ʟʘʧʨʦʩʝ ʦʪ ʈʈ ʠ ʨʦʫʤʠʥʛʝ ʦʪ FP, ʢ ʢʦʪʦʨʦʤʫ PP 

ʧʦʜʢʣʶʯʠʣʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʦʫʤʠʥʛʘ. 

ɼʣʷ ʨʝʯʝʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʥʷʪ ʩʪʘʥʜʘʨʪ ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʠ ITU-ʊ 

G.726, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʠ 32 ʢʙʠʪ/ʩ ʧʦ ʤʝʪʦʜʫ ɸʜʘʧʪʠʚʥʦʡ 

ɼʀʂʄ. 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ (ʜʦʩʪʫʧ ʢ ʨʘʟʣʠʯʥʳʤ ʩʠʩʪʝʤʘʤ ʩ ʦʜʥʦʛʦ ʪʝʨʤʠʥʘʣʘ) 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʧʨʘʚʘ ʜʦʩʪʫʧʘ (ARI) ʚ ʙʘʟʦʚʦʤ ʙʣʦʢʝ ʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʜʦʩʪʫʧʘ (PARK) ʚ ʧʦʜʚʠʞʥʦʤ ʙʣʦʢʝ. ʂʦʣʠʯʝʩʪʚʦ ARI ʠ PARK ʚ ʙʣʦʢʘʭ 

ʦʧʨʝʜʝʣʷʝʪ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʩʪʝʤʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ DECT-

ʩʠʩʪʝʤʘʤʠ. ʉʪʘʥʜʘʨʪ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʚʪʦʨʠʯʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʨʘʚʘ 

ʜʦʩʪʫʧʘ (SARI) ʤʝʞʜʫ ʚʳʜʝʣʝʥʥʳʤʠ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ - ʩ ʮʝʣʴʶ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ʯʝʨʝʟ ʯʘʩʪʥʫʶ ʩʝʪʴ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ 

ʢ ʥʝʩʢʦʣʴʢʠʤ ʧʨʦʚʘʡʜʝʨʘʤ ʫʩʣʫʛ ʠ ʜʨ. 

       ʉʨʘʚʥʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤʘʤ ʩʚʷʟʠ DECT ʠ IS-95. 

ʅʝʢʦʪʦʨʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʨʘʚʥʝʥʠʝ DECT ʠ PHS. PHS (ʧʝʨʝʥʦʩʥʳʝ ʩʠʩʪʝʤʳ 

ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ) - ʵʪʦ ʷʧʦʥʩʢʠʡ ʩʪʘʥʜʘʨʪ, ʢʦʪʦʨʳʡ ʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʯʠʪʘʶʪ 

ʘʥʘʣʦʛʦʤ ʠ ʢʦʥʢʫʨʝʥʪʦʤ DECT. ʆʩʥʦʚʘʥʥʳʝ ʥʘ ʵʪʦʤ ʩʪʘʥʜʘʨʪʝ ʫʩʣʫʛʠ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʗʧʦʥʠʠ ʥʝ ʦʢʘʟʳʚʘʶʪʩʷ, ʣʠʰʴ ʬʠʨʤʘ NEC ʧʨʝʜʣʘʛʘʝʪ ʦʙʱʠʡ ʜʦʩʪʫʧ ʧʦ RLL ʩ ʪʦʡ ʞʝ 

ʜʘʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʫʶ ʦʙʝʩʧʝʯʠʚʘʝʪ DECT (5 ʢʤ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʥʘʣʠʟʘ ʨʳʥʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʪʦʪ ʬʘʢʪ, ʯʪʦ PHS (ʧʨʦʜʫʢʪʳ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʥʘʯʘʣʠ ʧʨʦʜʘʚʘʪʴʩʷ 

ʨʘʥʴʰʝ, ʯʝʤ ʧʨʦʜʫʢʪʳ DECT-ʪʝʭʥʦʣʦʛʠʠ) ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʚ ʗʧʦʥʠʠ, ʢʫʜʘ 

ʙʳʣʦ ʧʦʩʪʘʚʣʝʥʦ ʙʦʣʝʝ 4,2 ʤʣʥ. ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʧʝʰʝʭʦʜʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʯʫʪʴ 

ʙʦʣʝʝ ʛʦʜʘ. 

ʅʝ ʚʜʘʚʘʷʩʴ ʚ ʧʦʜʨʦʙʥʦʩʪʠ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ PHS ( ʢʘʢ ʠ ʚʩʝ ʜʨʫʛʠʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ) ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ - ʧʦʩʪʦʷʥʥʫʶ ʧʨʠʚʷʟʢʫ ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ. 

ʕʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ ʤʝʥʝʝ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʡ, ʯʝʤ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʠʘʧʘʟʦʥʘ, ʯʪʦ ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘ ʫʩʪʘʥʦʚʢʫ 

ʯʘʩʪʦʪʳ ʥʝʩʫʱʝʡ (ʧʦʩʢʦʣʴʢʫ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʚʳʙʦʨʝ ʢʘʥʘʣʘ ʧʦʜʚʠʞʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ). ɺʦʟʤʦʞʥʦʩʪʠ DECT ʧʦ ʨʘʙʦʪʝ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʥʝ 

ʦʩʪʘʚʣʷʶʪ PHS ʥʠʢʘʢʠʭ ʰʘʥʩʦʚ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʩʢʘʟʘʪʴ ʠ ʦ ʥʝʜʦʩʪʘʪʢʘʭ DECT, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʳʭ ʚ ʥʝʤ ʢʦʤʧʨʦʤʠʩʩʘʭ. 

ʊʝʭʥʦʣʦʛʠʷ DECT ʠʤʝʝʪ ʭʫʜʰʠʝ, ʯʝʤ ʚ PHS, ʧʦʢʘʟʘʪʝʣʠ ʜʦʧʫʩʢʘ ʥʘ ʚʨʝʤʝʥʥʦʝ ʨʘʩʩʝʷʥʠʝ. 

ɼʦʧʫʩʢ ʥʘ ʚʨʝʤʷ ʨʘʩʩʝʷʥʠʷ - ʚʘʞʥʳʡ ʧʘʨʘʤʝʪʨ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʩʪʦʠʤʦʩʪʴ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʪʨʘʬʠʢʘ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚʥʝ ʧʦʤʝʱʝʥʠʡ. ɼʦʧʫʩʢ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʜʝʨʞʢʠ ʚ DECT (ʵʬʬʝʢʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ 

ʟʘʜʝʨʞʢʠ ʧʨʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 200 ʥʩ), ʧʨʘʚʜʘ, ʜʦʩʪʘʪʦʯʝʥ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʣʝʜʫʶʱʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʭ: ʙʦʣʴʰʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥʘʭ (ʦʪʢʨʳʪʳʝ ʠ 

ʟʘʢʨʳʪʳʝ ʧʦʤʝʱʝʥʠʷ), ʟʦʥʘʭ CTM ʩ 300-400-ʤʝʪʨʦʚʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʤʝʞʜʫ ʙʘʟʦʚʳʤʠ 



ʩʪʘʥʮʠʷʤʠ, 5-ʢʠʣʦʤʝʪʨʦʚʳʭ (ʠʣʠ ʙʦʣʝʝ) ʟʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʦʪ ʨʘʜʠʦʨʝʣʝʡʥʳʭ 

ʩʪʘʥʮʠʡ, ʚʩʝʭ ʟʦʥʘʭ ʩ ʤʘʣʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʧʦʣʷ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʜʝʨʞʢʘ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʘ ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʢʠ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʨʝʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ WRS. 

ʉʝʡʯʘʩ ʰʠʨʦʢʦ ʨʝʢʣʘʤʠʨʫʶʪʩʷ ʩʠʩʪʝʤʳ ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (CDMA), 

ʦʩʦʙʝʥʥʦ ʩʠʩʪʝʤʳ IS-95, ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʧʦʩʣʝʜʥʝʡ ʩ DECT ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʤʝʩʪʥʦʡ ʩʝʪʠ. (ɹʦʣʴʰʠʥʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ 

ʧʨʠʥʘʜʣʝʞʘʪ ʩʪʦʨʦʥʥʠʢʘʤ ʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤ CDMA, ʧʦʵʪʦʤʫ ʩʚʝʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʝ 

ʚʧʦʣʥʝ ʦʙʲʝʢʪʠʚʥʳʤʠ. ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʧʦʜʦʙʥʳʝ ʩʨʘʚʥʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʳ ʪʦʣʴʢʦ ʜʣʷ 

ʦʮʝʥʢʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʝʤʢʦʩʪʠ ʩʦʪʳ DECT, ʦʢʨʫʞʝʥʥʦʡ ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ ʩʦʪ, ʘ ʚ 

ʩʣʫʯʘʝ ʦʜʠʥʦʯʥʦʡ ʩʦʪʳ ʥʝʫʤʝʩʪʥʳ. 

ɺʩʝ ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʯʝʤ ʦʜʥʘ ʠ ʪʘ ʞʝ ʬʠʨʤʘ 

ʦʩʫʱʝʩʪʚʣʷʣʘ ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʢ ʜʣʷ 

DECT, ʪʘʢ ʠ ʜʣʷ IS-95. ʉʮʝʥʘʨʠʡ ʨʘʟʚʝʨʪʳʚʘʥʠʷ CDMA ʙʘʟʠʨʦʚʘʣʩʷ ʥʘ ʩʣʝʜʫʶʱʝʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ: ʷʯʝʡʢʘ ʠʟ ʪʨʝʭ ʩʝʢʪʦʨʦʚ ʩ ʩʝʤʴʶ ʥʝʩʫʱʠʤʠ ʯʘʩʪʦʪʘʤʠ CDMA ʚ 

ʚʳʜʝʣʝʥʥʦʤ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʰʠʨʠʥʦʡ 20 ʄɻʮ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʨʝʯʠ 8 ʢʙʠʪ/ʩ. 

ʇʦʩʪʘʨʘʚʰʠʩʴ ʙʳʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʤʠ, ʩʜʝʣʘʝʤ ʦʩʪʦʨʦʞʥʳʝ ʚʳʚʦʜʳ. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʨʝʯʠ ʝʤʢʦʩʪʴ ʟʦʥʳ CDMA ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʚ 2-3 ʨʘʟʘ ʚʳʰʝ ʝʤʢʦʩʪʠ 

ʩʠʩʪʝʤʳ DECT, ʦʜʥʘʢʦ DECT ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʫʩʣʫʛ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʅʘʜʦ ʪʘʢʞʝ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ IS-95 ʥʝʧʨʠʛʦʜʥʘ ʜʣʷ ISDN ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʯʪʦ ʨʦʥʷʝʪ ʝʝ 

ʧʨʝʩʪʠʞ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʉʘʤʳʤ ʚʘʞʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ IS-95 ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʦ, ʯʪʦ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʦʧʝʨʘʪʦʨʦʚ 

ʥʝ ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʢʪʨ ʚ ʦʜʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʜʝʣʠʪʴ ʝʛʦ ʤʝʞʜʫ ʦʧʝʨʘʪʦʨʘʤʠ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʚʳʜʝʣʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʧʦʣʦʩʳ ʟʘʱʠʪʳ. ɼʚʘ ʦʧʝʨʘʪʦʨʘ CDMA ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʪ ʞʝ ʩʧʝʢʪʨ ʚ 

ʩʤʝʞʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʝʤʢʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ 

ʥʘʣʠʯʠʠ ʚʳʜʝʣʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʜʣʷ WLL IS-95 ʚ ʪʦʤ ʞʝ ʩʧʝʢʪʨʝ ʜʦʧʫʩʪʠʤʦ ʧʨʠʩʫʪʩʪʚʠʝ ʠ 

WLL DECT. 

ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʧʝʨʘʪʦʨʘʤʠ CDMA ʠ DECT ʦʜʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʩʦʩʝʜʥʠʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʚʦʟʤʦʞʥʦ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʫʤʝʥʴʰʝʥʠʠ ʪʝʣʝʬʦʥʥʦʡ ʝʤʢʦʩʪʠ ʠ 

ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʠ ʨʘʟʤʝʨʦʚ ʟʦʥ/ʩʦʪ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʅʘ ʵʪʦ ʟʘʪʨʘʯʠʚʘʶʪʩʷ 

ʤʝʥʴʰʠʝ ʠʣʠ ʪʘʢʠʝ ʞʝ ʫʩʠʣʠʷ, ʢʘʢ ʚ ʫʞʝ ʦʧʠʩʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʢʪʨʘ ʜʚʫʤʷ ʦʧʝʨʘʪʦʨʘʤʠ CDMA. 

ɼʣʷ ʨʝʯʝʚʳʭ ʫʩʣʫʛ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ CDMA ʦʢʘʟʳʚʘʝʪʩʷ ʚʜʚʦʝ ʙʦʣʝʝ 

ʨʝʥʪʘʙʝʣʴʥʳʤ ʧʨʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʘʙʦʥʝʥʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ DECT, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚ ʜʚʘ ʨʘʟʘ ʨʝʥʪʘʙʝʣʴʥʝʡ ʜʣʷ ʨʘʡʦʥʦʚ ʩʦ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʘʙʦʥʝʥʪʦʚ. ʊʦʯʢʘ ʠʟʣʦʤʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ - 7 ʘʙʦʥʝʥʪʦʚ ʥʘ 1 ʢʤ
2
. 

 

 

ʉʨʘʚʥʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ DECT ʠ IS-95 (ʥʘ ʙʘʟʝ CDMA) ʜʣʷ 

ʩʝʣʴʩʢʦʡ WLL ʩ ʦʜʠʥʘʢʦʚʳʤ ʯʘʩʪʦʪʥʳʤ ʨʝʩʫʨʩʦʤ 

ʇʘʨʘʤʝʪʨ WLL DECT IS-95 (CDMA) 

ʇʝʨʝʜʘʯʘ ʨʝʯʠ 85 E (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 32 158-248 E (ʩʢʦʨʦʩʪʴ 



ʢʙʠʪ/c) ʧʝʨʝʜʘʯʠ 13 ʢʙʠʪ/ʩ) 

ʇʨʦʟʨʘʯʥʳʡ ʤʦʜʝʤ ɼʦ 28,8 ʢʙʠʪ/ʩ - 

ʂʘʥʘʣ ʀʂʄ 64 ʢʙʠʪ/ʩ + - 

ISDN + - 

ʇʘʢʝʪʥʘʷ ʧʝʨʝʜʘʯʘ 

ʜʘʥʥʳʭ 
ɼʦ 552 ʢʙʠʪ/ʩ 

9,6 ʢʙʠʪ/ʩ (ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʜʦ 

14,4 ʢʙʠʪ/ʩ) 

ʈʘʜʠʫʩ ʟʦʥʳ ʦʭʚʘʪʘ ɼʦ 5 ʢʤ ɹʦʣʴʰʝ 5 ʢʤ 

 

 

 

5. ʉʊɸʅɼɸʈʊʓ ʂʆɼʀʈʆɺɸʅʀʗ ɺ ʇɽʁɼɾʀʅɻʆɺʆʁ ʉɺʗɿʀ 
 

ʇʝʨʩʦʥʘʣʴʥʳʡ ʨʘʜʠʦʚʳʟʦʚ (ʧʝʡʜʞʠʥʛ) - ʫʩʣʫʛʘ ʵʣʝʢʪʨʦʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʙʝʩʧʨʦʚʦʜʥʫʶ ʦʜʥʦʩʪʦʨʦʥʥʶʶ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʟʦʥʳ. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʩʠʩʪʝʤʳ ʧʝʡʜʞʠʥʛʦʚʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ (ʉʇʈɺ) ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʯʘʩʪʥʳʝ (ʚʝʜʦʤʩʪʚʝʥʥʳʝ) ʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʏʘʩʪʥʳʝ ʉʇʈɺ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʩʦʦʙʱʝʥʠʡ ʚ ʣʦʢʘʣʴʥʳʭ ʟʦʥʘʭ ʠʣʠ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʘʙʦʥʝʥʪʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜʘʯʘ 

ʩʦʦʙʱʝʥʠʡ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʫʣʴʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʠʩʧʝʪʯʝʨʘʤʠ ʙʝʟ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʴʶ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʊʌʆʇ). 

ʇʦʜ ʉʇʈɺ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʯʝʨʝʟ 

ʢʦʪʦʨʳʝ ʯʝʨʝʟ ʊʌʆʇ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʚ ʨʘʜʠʦʢʘʥʘʣʝ ʩʦʦʙʱʝʥʠʡ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʦʙʲʝʤʘ. ʈʘʟʚʠʪʠʝ ʉʇʈɺ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʊʌʆʇ, ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʚʳʟʦʚʦʚ (ʘʜʨʝʩʦʚ) ʠ 

ʩʦʦʙʱʝʥʠʡ ʚ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʤ ʢʦʜʝ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʝʨʝʟ ʤʠʥʠʘʪʶʨʠʟʘʮʠʶ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʦʢʦʥʝʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʉʇʈɺ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʚ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 80-931 ʄɻʮ. 

ʂʦʥʢʨʝʪʥʳʝ ʥʦʤʠʥʘʣʳ ʯʘʩʪʦʪ ʚʳʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʇʈɺ, ʘ ʪʘʢʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʬʠʨʤʘʤʠ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʗʧʦʥʠʠ ʠ ʜʨʫʛʠʭ 

ʩʪʨʘʥ ʨʘʟʨʘʙʦʪʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʯʘʩʪʥʳʭ ʉʇʈɺ. ʂʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʚ ʨʘʟʚʠʪʠʠ ʉʇʈɺ ʷʚʠʣʘʩʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʪʦʢʦʣʦʚ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ 

 

ʇʝʨʝʜʘʯʘ ʘʜʨʝʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʦʙʱʝʥʠʡ ʚ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʧʝʡʜʞʠʥʛʦʚʳʭ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʬʦʨʤʘʪʝ (ʧʨʦʪʦʢʦʣʝ) ʢʦʜʠʨʦʚʘʥʠʷ. 

ʀʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʪʦʢʦʣʦʚ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 

ʧʦʣʫʪʦʨʘ ʜʝʩʷʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ ʩʚʷʟʠ. ʇʝʨʚʳʤ ʧʨʦʪʦʢʦʣʦʤ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ 

ʷʚʣʷʝʪʩʷ ʜʚʫʭʪʦʥʦʚʳʡ ʬʦʨʤʘʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ 50-ʭ ʛʦʜʘʭ ʬʠʨʤʦʡ MULTITON ʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʝʨʝʜʘʯʫ ʥʘ ʨʘʜʠʦʩʪʘʥʮʠʶ ʘʜʨʝʩʘ ï ʜʚʫʭ ʪʦʥʦʚʳʭ ʧʦʩʳʣʦʢ 

ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʵʪʦʛʦ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʠ ʧʨʠʤʝʥʷʣʠʩʴ ʬʦʨʤʘʪʳ ʩʚʷʟʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʙʦʪʫ ʪʦʥʦʚʳʭ ʧʝʡʜʞʝʨʦʚ. ʂ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʚʥʝʜʨʝʥʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʠ ʩʝʛʦʜʥʷ ʧʨʦʪʦʢʦʣʳ POCSAG, GOLEY, NEC, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʤʦʜʫʣʷʮʠʶ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ ʜʚʦʠʯʥʳʤ ʢʦʜʦʤ. 

ʇʨʦʪʦʢʦʣʦʤ ʯʝʤʧʠʦʥʦʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʠʨʝ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʧʝʡʜʞʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʵʪʦʤ ʬʦʨʤʘʪʝ, ʷʚʣʷʝʪʩʷ POCSAG. ʕʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʨʦʪʦʢʦʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝʜʘʚʘʪʴ ʮʠʬʨʦʚʳʝ, ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʝ ʠ 

ʪʦʥʦʚʳʝ ʩʦʦʙʱʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʠ 512, 1200 ʠ 2400 ʙʦʜ, ʯʪʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʥʠʢʘʣʴʥʫʶ 



ʘʜʨʝʩʘʮʠʶ ʧʦ 2 ʤʣʥ. ʥʦʤʝʨʦʚ ʧʝʡʜʞʝʨʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʩʫʨʩ ʦʜʥʦʡ ʯʘʩʪʦʪʳ ʉʇʈɺ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʘʙʦʥʝʥʪʦʚ ʚ ʧʨʝʜʝʣʘʭ 10 ï 20 ʪʳʩ. 

ʇʝʡʜʞʠʥʛʦʚʳʡ ʩʪʘʥʜʘʨʪ GSC ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʘʥʠʝʡ Motorola ʚ 1983 ʛ. ʥʘ ʦʩʥʦʚʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʢʦʜʘ ɻʦʣʝʷ - GSC (Golay Sequential Code). ʂʦʜ GSC ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʝʪʷʭ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʨʘʜʠʦʚʳʟʦʚʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʩʠʛʥʘʣʦʚ ʚʳʟʦʚʘ, ʪʘʢ ʠ ʚʳʟʦʚʘ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʯʝʚʳʤ ʩʦʦʙʱʝʥʠʝʤ ʚ ʘʥʘʣʦʛʦʚʦʤ ʠʣʠ 

ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʤ ʚʠʜʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʧʘʢʝʪʦʚ. ɺ ʧʝʨʝʜʘʚʘʝʤʦʤ ʧʘʢʝʪʝ ʩʦʜʝʨʞʘʪʩʷ ʠʟʙʳʪʦʯʥʳʝ ʙʠʪʳ (ʧʘʨʠʪʝʪʥʦʩʪʠ), ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʧʨʠʝʤʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʩʧʨʘʚʣʝʥʠʝ ʜʚʫʭ ʦʰʠʙʦʢ ʚ ʢʦʜʦʚʦʤ ʩʣʦʚʝ. ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 600 ʙʠʪ/ʩ. 

ʉʪʘʥʜʘʨʪ APOC, ʠʟʦʙʨʝʪʸʥʥʳʡ ʢʦʤʧʘʥʠʝʡ PHILIPS, ʷʚʣʷʝʪʩʷ ʧʦʯʪʠ ʦʙʳʯʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ POCSAG, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʤʝʥʘ (ʧʨʠ ʧʝʨʝʜʘʯʝ) ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʣʦʚ ʠ ʬʨʘʟ ʢʦʜʦʚʳʤ ʪʨʸʭʙʘʡʪʦʚʳʤ ʩʦʦʙʱʝʥʠʝʤ. ʌʫʥʢʮʠʶ ʢʦʜʠʨʦʚʢʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪ ʢʦʜʠʨʦʚʱʠʢ ʩʠʛʥʘʣʘ POCSAG (ʧʝʡʜʞʠʥʛʦʚʳʡ ʪʝʨʤʠʥʘʣ), 

ʠʤʝʶʱʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʧʮʠʶ. ʇʨʠ ʧʨʠʸʤʝ ʩʠʛʥʘʣʘ  ʠ ʝʛʦ ʜʝʢʦʜʠʨʦʚʘʥʠʠ, ʧʝʡʜʞʝʨ 

(ʪʘʢʞʝ ʠʤʝʶʱʠʡ ʬʫʥʢʮʠʶ ʨʘʙʦʪʳ ʩ APOC) ʟʘʤʝʥʷʝʪ ʢʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʣʦʚʦ (ʬʨʘʟʫ). ʊʘʢʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʪʘʥʜʘʨʪʘ  POCSAG, ʧʦʟʚʦʣʷʝʪ 

ʩʞʠʤʘʪʴ ʪʨʘʬʠʢ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 20 ï 25 %, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʚʘʞʥʦ ʠ ʧʦʣʝʟʥʦ, ʦʩʦʙʝʥʥʦ 

ʜʣʷ ʩʣʫʯʘʝʚ ʜʝʬʠʮʠʪʘ ʯʘʩʪʦʪʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʜʥʘʢʦ, ʦʧʳʪ ʢʦʤʧʘʥʠʠ PHILIPS ʥʝ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʚʦʟʤʦʞʥʦ, 

ʚʦʟʤʦʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʵʪʫ ʠʥʠʮʠʘʪʠʚʫ ʥʝ ʧʦʜʜʝʨʞʘʣʠ ʦʩʥʦʚʥʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʝʡʜʞʠʥʛʦʚʳʭ ʩʠʩʪʝʤ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ: FLEX  (ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʝʝ ʝʛʦ ʩʝʤʝʡʩʪʚʦ ReFLEX, 

InFLEXion), ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʘʥʠʝʡ MOTOROLA, ʠ ERMES, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʩʦʶʟʦʤ ʵʣʝʢʪʨʦʩʚʷʟʠ. ʅʦʚʳʝ ʧʨʦʪʦʢʦʣʳ ʙʦʣʝʝ ʩʣʦʞʥʳ ʠ ʩʦʚʝʨʰʝʥʥʳ, 

ʦʙʣʘʜʘʶʪ ʚ 3 ï 8 ʨʘʟ ʙʦʣʴʰʝʡ ʘʙʦʥʝʥʪʩʢʦʡ ʸʤʢʦʩʪʴʶ ʥʘ ʦʜʠʥ ʯʘʩʪʦʪʥʳʡ ʢʘʥʘʣ, 

ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʨʦʫʤʠʥʛʘ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʩʝʨʚʠʩʥʳʭ ʧʦʜʩʠʩʪʝʤ, ʠʤʝʶʪ ʨʷʜ ʜʨʫʛʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ. 

ʉʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʠ ʦ ʬʦʨʤʘʪʝ RDS. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʨʘʜʠʦʚʳʟʦʚʘ ʚʝʜʸʪʩʷ ʚʝʱʘʪʝʣʴʥʳʤʠ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ ʟʘ ʩʯʸʪ ʫʧʣʦʪʥʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ (ʥʘ ʧʦʜʥʝʩʫʱʝʡ). 

ɼʚʫʩʪʦʨʦʥʥʠʡ ʧʝʡʜʞʠʥʛ ï ʚʠʜ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ, ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʳʯʥʦʡ ʬʫʥʢʮʠʠ ʧʨʠʸʤʘ ʩʦʦʙʱʝʥʠʡ, ʧʦʩʳʣʢʘ (ʧʝʨʝʜʘʯʘ) ʩʦʦʙʱʝʥʠʷ ʩʘʤʠʤ 

ʧʝʡʜʞʝʨʦʤ ʥʘ ʩʧʝʮʠʘʣʴʥʫʶ ʩʝʪʴ ʧʨʠʸʤʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʩʪʘʥʮʠʡ). ʉʥʘʯʘʣʘ ʪʘʢʠʝ ʩʠʩʪʝʤʳ 

ʧʦʷʚʠʣʩʷ ʚ ʉʐɸ (ʛʜʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʩʝʪʴ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʘ ReFLEX), ʟʘʪʝʤ ʚ ɸʚʩʪʨʘʣʠʠ ʠ ʚ ʨʷʜʝ ʛʦʩʫʜʘʨʩʪʚ ʙʣʠʞʥʝʛʦ 

ʚʦʩʪʦʢʘ (ʛʜʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ NEXUS). 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ ReFLEX ʢʦʤʧʘʥʠʝʡ 

Motorola ʚʝʣʘʩʴ ʩ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ. ʇʝʨʚʳʝ ʦʧʳʪʥʳʝ ʩʝʪʠ ʙʳʣʠ ʥʝ ʩʦʚʩʝʤ ʵʬʬʝʢʪʠʚʥʳ 

(ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʪʝʨʠ ʩʦʦʙʱʝʥʠʡ, ʙʳʣʘ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ), ʦʜʥʘʢʦ 

ʧʦʩʣʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʘ, ʜʦʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʝʪʴ 

ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ ʩʪʘʣʘ ʨʘʙʦʪʘʪʴ ʩʪʘʙʠʣʴʥʦ ʠ ʙʳʣʘ ʨʘʩʰʠʨʝʥʘ ʜʦ 

ʥʘʮʠʦʥʘʣʴʥʦʡ. 

ʊʝʭʥʦʣʦʛʠʷ NEXUS (ʀʟʨʘʠʣʴ) ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʚ ʘʚʩʪʨʘʣʠʡʩʢʦʤ ʉʠʜʥʝʝ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ (ʨʘʙʦʪʘʶʱʝʡ ʙʝʟ ʫʯʘʩʪʠʷ ʦʧʝʨʘʪʦʨʦʚ 

ʧʝʡʜʞʠʥʛʘ) ʩʝʪʠ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ. ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʪʝʭʥʦʣʦʛʠʠ 

NEXUS ʷʚʣʷʶʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʪʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʜʘʪʯʠʢʦʚ ʠ ʩʪʘʥʮʠʡ ʧʨʠʸʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ) ʠ, ʚʦ-ʚʪʦʨʳʭ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʨʘʥʩʧʦʨʪʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʟʘ ʜʚʠʞʫʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ, ʜʣʷ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ). 

 



ʊʘʙʣʠʮʘ 5.1 ï ʇʨʦʪʦʢʦʣʳ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʪʦʢʦʣʘ 

ʀʩʧʦʣʴʟʫʝʤʳʝ 

ʯʘʩʪʦʪʳ, ʄɻʮ 

ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ, 

ʙʦʜ 

ʊʨʝʙʫʝʤʘʷ 

ʧʦʣʦʩʘ 

ʯʘʩʪʦʪʥʦʛʦ 

ʢʘʥʘʣʘ, 

ʢɻʮ 

ʅʘʣʠʯʠʝ 

ʥʫʤʝʨʘʮʠʠ 

ʩʦʦʙʱʝʥʠʡ 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʨʦʫʤʠʥʛʘ 

POCSAG 
ʃʶʙʳʝ 

ʧʝʡʜʞʠʥʛʦʚʳʝ 

512, 1200, 

2400 
25 ɽʩʪʴ* ɽʩʪʴ* 

RDS 

88 ï 108, ʥʘ 

ʧʦʜʥʝʩʫʱʝʡ 57 

ʄɻʮ 

ʚʝʱʘʪʝʣʴʥʦʡ 

ʨʘʜʠʦʩʪʘʥʮʠʠ 

FM ʜʠʘʧʘʟʦʥʘ 

1200 - ɽʩʪʴ* ɽʩʪʴ* 

ERMES 
169, 425-169, 

800 
6250 25 ɽʩʪʴ ɽʩʪʴ 

FLEX 
ʃʶʙʳʝ 

ʧʝʡʜʞʠʥʛʦʚʳʝ 

1600, 3200, 

6400 
25 ɽʩʪʴ ɽʩʪʴ 

ReFLEX 25 

- ʧʝʨʝʜʘʯʘ ʥʘ 

ʧʝʡʜʞʝʨʳ 

- ʧʨʠʸʤ ʩ 

ʧʝʡʜʞʝʨʦʚ 

 

929-931, 940-

941 

 

901-902 

1600, 3200, 

6400 
25 ʠʣʠ 50 ɽʩʪʴ ɽʩʪʴ 

ReFLEX 50 

- ʧʝʨʝʜʘʯʘ ʥʘ 

ʧʝʡʜʞʝʨʳ 

- ʧʨʠʸʤ ʩ 

ʧʝʡʜʞʝʨʦʚ 

 

929-931, 940-

941 

 

901-902 

ʜʦ 25600 50 ɽʩʪʴ ɽʩʪʴ 

InFLEXion 

- ʧʝʨʝʜʘʯʘ ʥʘ 

ʧʝʡʜʞʝʨʳ 

- ʧʨʠʸʤ ʩ 

ʧʝʡʜʞʝʨʦʚ 

 

929-931, 940-

941 

 

901-902 

ʎʠʬʨʦʚʘʷ 

ʢʦʤʧʨʝʩʩʠʷ 

ʟʚʫʢʘ 

50 ɽʩʪʴ ɽʩʪʴ 

* ʈʝʘʣʠʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʝʡʜʞʠʥʛ-ʮʝʥʪʨʘ. 

 

ɼʘʣʝʝ ʤʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʧʨʦʪʦʢʦʣʳ ʩʠʩʪʝʤ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʨʘʜʠʦʚʳʟʦʚʘ POCSAG, FLEX, ERMES ʠ RDS. ɺʩʝ ʵʪʠ ʧʨʦʪʦʢʦʣʳ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʳʤʠ (ʪ.ʝ. ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʵʬʠʨʝ ʧʝʨʝʜʘʸʪʩʷ ʚ ʚʠʜʝ 0 ʠ 1, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʯʘʩʪʦʪʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ). 

 

ʇʨʦʪʦʢʦʣʳ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ 

 

ʇʨʦʪʦʢʦʣ POCSAG 

 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʬʦʨʤʘʪʦʚ ʧʝʡʜʞʠʥʛʦʚʦʡ 

ʧʝʨʝʜʘʯʠ ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣ POCSAG, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɹʨʠʪʘʥʩʢʠʤ ʧʦʯʪʦʚʳʤ ʚʝʜʦʤʩʪʚʦʤ. 

ʆʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 512, 1200 ʠ 2400 ʙʠʪ/ʩʝʢ. ʉʦʦʙʱʝʥʠʷ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʘʩʠʥʭʨʦʥʥʦʤ ʨʝʞʠʤʝ: ʧʘʢʝʪ ʩʦʦʙʱʝʥʠʷ ʤʦʞʝʪ ʩʪʘʨʪʦʚʘʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʠ ʜʣʠʥʘ ʝʛʦ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʛʥʘʣʘ ʚ ʬʦʨʤʘʪʝ POCSAG 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.1:  
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ʈʠʩ. 5.1. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʛʥʘʣʘ ʚ ʬʦʨʤʘʪʝ POCSAG. 

 

ʉʠʛʥʘʣ ʚ ʬʦʨʤʘʪʝ POCSAG ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʝʘʤʙʫʣʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ 576 ʙʠʪ 

ʯʝʨʝʜʫʶʱʠʭʩʷ 0 ʠ 1. ʇʨʝʘʤʙʫʣʘ ʩʣʫʞʠʪ ʜʣʷ ʚʳʚʦʜʘ ʧʨʠʝʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʧʝʡʜʞʝʨʘ) ʠʟ 

"ʩʧʷʱʝʛʦ" ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʞʠʤ "ʧʨʠʝʤʘ" ʠ ʝʛʦ ʪʘʢʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ.  

ʇʦʩʣʝ ʧʨʝʘʤʙʫʣʳ ʩʣʝʜʫʝʪ ʧʦʪʦʢ ʙʣʦʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʬʠʟʠʯʝʩʢʠʝ ʘʜʨʝʩʘ ʧʝʡʜʞʝʨʦʚ ʠ 

ʪʝʢʩʪʳ ʩʦʦʙʱʝʥʠʡ. ɼʣʠʥʘ ʢʦʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʬʦʨʤʘʪʝ POCSAG ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ, ʙʣʦʢʠ ʩʣʝʜʫʶʪ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ ʢʘʞʜʳʡ ʩʦ ʩʚʦʠʤ ʢʦʜʦʚʳʤ ʩʣʦʚʦʤ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ - ʜʣʷ ʧʦʜʩʪʨʦʡʢʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠʝʤʥʠʢʦʚ (ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʣʠʥʥʳʭ 

ʩʦʦʙʱʝʥʠʡ).  

ʂʘʞʜʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ 17-ʪʠ 32-ʙʠʪʥʳʭ ʩʣʦʚ. ʇʝʨʚʦʝ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʣʦʚʦʤ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 32 ʙʠʪ), ʜʘʣʝʝ ʠʜʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ ʚʦʩʴʤʠ ʜʚʦʡʥʳʭ ʩʣʦʚ ʠʣʠ ʢʘʜʨʦʚ (ʬʨʝʡʤʦʚ), ʥʫʤʝʨʫʝʤʳʭ ʩ 0-ʛʦ ʧʦ 

7-ʡ. ʂʘʞʜʦʝ 32-ʨʘʟʨʷʜʥʦʝ ʩʣʦʚʦ ʩʦʜʝʨʞʠʪ 21 ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʠʪ ʠ 11 ʠʟʙʳʪʦʯʥʳʭ 

(ʢʦʥʪʨʦʣʴʥʳʭ) ʙʠʪ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʰʠʙʦʢ. ʇʨʦʪʦʢʦʣ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʦʨʨʝʢʮʠʶ ʦʰʠʙʦʢ ʧʦ ʘʣʛʦʨʠʪʤʫ ɹʦʢʛʘʫʟʘ-ʏʦʫʜʭʫʜʨʠ-ʍʦʢʚʠʥʛʝʤʘ, 

ʩʦʢʨʘʱʝʥʥʦ ɹʏʍ(32,12), ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʜʥʦʤ 32-ʙʠʪʥʦʤ ʢʦʜʦʚʦʤ ʩʣʦʚʝ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ 

ʦʰʠʙʢʘ ʧʨʠ ʧʨʠʝʤʝ ʦʜʥʦʛʦ ʥʝʚʝʨʥʦʛʦ ʙʠʪʘ (ʣʠʙʦ 2, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 6 ʙʠʪ), ʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʪ 2 ʜʦ 5 ʦʰʠʙʦʢ ʜʝʪʝʢʪʠʨʫʝʪʩʷ (ʪ.ʝ. ʵʪʦ ʩʣʦʚʦ 

ʠʩʢʣʶʯʘʝʪʩʷ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʤʦʜʝʣʝʡ ʪʝʢʩʪʦʚʳʭ ʧʝʡʜʞʝʨʦʚ ʵʪʘ ʯʘʩʪʴ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʩʢʦʙʢʘʤʠ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʣʦʢʠ ʜʝʣʷʪʩʷ ʥʘ ʘʜʨʝʩʥʳʝ, ʚ 

ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʝʪʩʷ ʬʠʟʠʯʝʩʢʠʡ ʘʜʨʝʩ ʧʝʡʜʞʝʨʘ, ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʪʝʢʩʪ 

ʩʦʦʙʱʝʥʠʷ. 

 ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʧʨʦʪʦʢʦʣʘ POCSAG ʦʪ ʜʨʫʛʠʭ ʧʨʦʪʦʢʦʣʦʚ ʧʝʡʜʞʠʥʛʦʚʦʡ ʧʝʨʝʜʘʯʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʝ ʧʨʠʝʤʘ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʧʝʡʜʞʠʥʛʦʚʦʛʦ 

ʩʦʦʙʱʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʘʜʨʝʩʘ ʧʝʡʜʞʝʨʘ - ʢʵʧʢʦʜʘ (CapCode), ʢʦʪʦʨʦʤʫ ʦʥʦ ʘʜʨʝʩʦʚʘʥʦ. 

ɺʩʝ ʚʦʟʤʦʞʥʳʝ 2 ʤʣʥ. ʬʠʟʠʯʝʩʢʠʭ ʘʜʨʝʩʦʚ ʨʘʟʙʠʪʳ ʥʘ 8 ʛʨʫʧʧ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 8 ʢʘʜʨʘʤ 

(frames) ʘʜʨʝʩʥʦʛʦ ʙʣʦʢʘ. ɸʜʨʝʩʥʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ ʘʜʨʝʩʥʦʛʦ ʢʦʜʦʚʦʛʦ ʩʣʦʚʘ ʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ "ʧʫʩʪʳʭ" ʩʣʦʚ (ʩʧʝʮʠʘʣʴʥʳʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 32-ʙʠʪʦʚʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ) ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʬʠʟʠʯʝʩʢʠʡ ʘʜʨʝʩ ʧʝʡʜʞʝʨʘ 

ʜʝʣʠʪʩʷ ʥʘ 8. ʆʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʜʘʝʪ ʥʦʤʝʨ ʬʨʝʡʤʘ ʚ ʧʝʨʚʦʝ ʩʣʦʚʦ ʢʦʪʦʨʦʛʦ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʯʘʩʪʥʦʝ ʦʪ ʜʝʣʝʥʠʷ. ɺʦ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʬʨʝʡʤʳ ʟʘʧʠʩʳʚʘʶʪʩʷ "ʧʫʩʪʳʝ" 

ʩʣʦʚʘ (ʩʧʝʮʠʘʣʴʥʳʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 32-ʙʠʪʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ), ʘ ʚʩʝ ʦʩʪʘʚʰʠʝʩʷ ʜʦ 

ʢʦʥʮʘ ʘʜʨʝʩʥʦʛʦ ʙʣʦʢʘ ʩʣʦʚʘ ʧʨʦʧʫʩʢʘʶʪʩʷ, ʪ.ʝ. ʩʨʘʟʫ ʟʘ ʘʜʨʝʩʥʳʤ ʩʣʦʚʦʤ ʥʘʯʠʥʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʡ ʙʣʦʢ. ʌʘʢʪʠʯʝʩʢʠ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʦʤʝʨʦʤ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ 

(ʢʘʜʨʘ frame), ʚ ʢʦʪʦʨʦʤ ʜʘʥʥʳʡ ʧʝʡʜʞʝʨ ʙʫʜʝʪ ʚʝʩʪʠ ʧʨʠʝʤ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʚʦʝʛʦ 

ʥʦʤʝʨʘ.  

ʇʝʡʜʞʝʨ ʧʨʠʥʠʤʘʝʪ ʪʦʣʴʢʦ ʢʘʜʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʛʦ ʘʜʨʝʩʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʚʦʩʝʤʴ 



ʨʘʟ ʫʚʝʣʠʯʠʪʴ ʘʜʨʝʩʥʫʶ ʝʤʢʦʩʪʴ ʩʠʩʪʝʤʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʵʣʝʤʝʥʪʦʚ 

ʧʠʪʘʥʠʷ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʣʦʢ ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʡ ʠ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʝʡʜʞʝʨ, ʟʘʜʘʥʥʳʡ ʘʜʨʝʩʥʳʤ ʙʣʦʢʦʤ. ʆʥ ʩʦʜʝʨʞʠʪ ʩʣʦʚʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʦʚʘ, ʠ, ʝʩʣʠ ʩʦʦʙʱʝʥʠʝ ʟʘʢʦʥʯʠʣʦʩʴ, "ʧʫʩʪʳʝ" ʩʣʦʚʘ ʜʦ ʢʦʥʮʘ ʙʣʦʢʘ.  

ɺ ʧʨʦʪʦʢʦʣʝ POCSAG ʥʝ ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʢʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ 

ʧʨʠʥʠʤʘʶʪʩʷ ʟʘ 0, ʘ ʢʘʢʠʝ ʟʘ 1. ʇʦʵʪʦʤʫ ʨʘʟʣʠʯʥʳʝ ʧʝʡʜʞʝʨʳ (ʠʣʠ ʨʝʞʠʤʳ ʧʨʠʝʤʘ 

ʧʝʡʜʞʝʨʘ) ʚʦʩʧʨʠʥʠʤʘʶʪ ʵʪʫ ʢʦʜʠʨʦʚʢʫ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʦʙʦʨʦʪ. ʆʪʩʶʜʘ ʧʦʷʚʠʣʦʩʴ 

ʧʦʥʷʪʠʝ ʠʥʚʝʨʩʥʦʡ ʢʦʜʠʨʦʚʢʠ POCSAG. ʀʥʚʝʨʩʥʘʷ ʢʦʜʠʨʦʚʢʘ POCSAG ʧʦʣʥʦʩʪʴʶ 

ʩʦʚʧʘʜʘʝʪ ʩ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʥʫʣʝʚʳʝ ʙʠʪʳ ʟʘʤʝʥʷʶʪʩʷ 

ʝʜʠʥʠʯʥʳʤʠ, ʘ ʝʜʠʥʠʯʥʳʝ ʙʠʪʳ - ʥʫʣʝʚʳʤʠ.  

ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʤʝʭʘʤ, ʘ ʛʣʘʚʥʦʝ - 

ʩʥʠʞʘʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʜʠʦʧʨʠʝʤʘ, ʪ.ʝ. ʬʘʢʪʠʯʝʩʢʠ - ʨʘʜʠʫʩ ʨʘʙʦʯʝʡ ʟʦʥʳ ʧʨʠʝʤʘ 

ʩʦʦʙʱʝʥʠʡ. ɼʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʧʝʡʜʞʝʨʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʨʘʚʥʘ ʩʣʝʜʫʶʱʠʤ ʟʥʘʯʝʥʠʷʤ: 512 ʙʠʪ/ʩʝʢ - 5 ʤʢɺ/ʤ; 1200 ʙʠʪ/ʩʝʢ - 7 

ʤʢɺ/ʤ; 2400 ʙʠʪ/ʩʝʢ - 9 ʤʢɺ/ʤ. 

 

ʇʨʦʪʦʢʦʣ FLEX 

 

ʇʨʦʪʦʢʦʣ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ FLEX ʨʘʟʨʘʙʦʪʘʥ ʬʦʨʤʦʡ Motorola. ʆʩʥʦʚʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʦʤ ʵʪʦʛʦ ʧʨʦʪʦʢʦʣʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ - 1600, 3200ʠ 

6400 ʙʠʪ/ʩʝʢ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʊʘʢ, ʝʩʣʠ ʚ ʩʪʘʥʜʘʨʪʝ 

  POCSAG ʨʝʩʫʨʩ ʯʘʩʪʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 10-15 ʪʳʩʷʯ ʘʙʦʥʝʥʪʦʚ, ʪʦ ʚʦ FLEX-ʩʠʩʪʝʤʘʭ ʨʝʩʫʨʩ 

ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 20-80 ʪʳʩʷʯ ʘʙʦʥʝʥʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʦʪʦʢʦʣʘ POCSAG ʧʨʦʪʦʢʦʣ FLEX ʠʩʧʦʣʴʟʫʝʪ ʩʠʥʭʨʦʥʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʪ.ʝ. 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʚʨʝʤʝʥʠ. ʉʪʨʫʢʪʫʨʘ ʬʦʨʤʘʪʘ FLEX ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.2.  

 
 

ʈʠʩ. 5.2. ʉʪʨʫʢʪʫʨʘ ʬʦʨʤʘʪʘ FLEX 

 



ʇʨʠ ʩʢʦʨʦʩʪʠ 1600 ʙʠʪ/ʩʝʢ ʠʩʧʦʣʴʟʫʝʪʩʷ 2-ʫʨʦʚʥʝʚʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ. ʇʨʠ 

ʩʢʦʨʦʩʪʠ 3200 ʙʠʪ/ʩʝʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 2-ʫʨʦʚʥʝʚʘʷ, ʪʘʢ ʠ 4-ʫʨʦʚʥʝʚʘʷ ʯʘʩʪʦʪʥʘʷ 

ʤʦʜʫʣʷʮʠʷ. ʇʨʠ ʩʢʦʨʦʩʪʠ 6400 ʙʠʪ/ʩʝʢ ʠʩʧʦʣʴʟʫʝʪʩʷ 4-ʫʨʦʚʥʝʚʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ. 

ɿʥʘʯʝʥʠʷ ʜʝʚʠʘʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʜʚʦʠʯʥʳʭ ʜʘʥʥʳʭ ʧʨʠ 2-ʫʨʦʚʥʝʚʦʡ ʠ 4-ʫʨʦʚʥʝʚʦʡ 

ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʠʩ. 5.3. 

 

 
 

ʈʠʩ. 5.3. ɿʥʘʯʝʥʠʷ ʜʝʚʠʘʮʠʠ ʧʨʠ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ 

 

ɼʘʥʥʳʝ ʚ ʧʨʦʪʦʢʦʣʝ FLEX ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʢʘʜʨʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 32 ʢʘʜʨʘ ʚ ʤʠʥʫʪʫ (1,875 ʩʝʢ ʥʘ ʢʘʜʨ). ʇʦʣʥʳʡ ʮʠʢʣ 

ʧʨʦʪʦʢʦʣʘ FLEX ʩʦʩʪʦʠʪ ʠʟ 128 ʢʘʜʨʦʚ, ʢʦʪʦʨʳʝ ʥʫʤʝʨʫʶʪʩʷ ʦʪ 0 ʜʦ 127 ʠ ʧʝʨʝʜʘʶʪʩʷ 

ʨʦʚʥʦ 4 ʤʠʥʫʪʳ. ʂʘʞʜʳʡ ʯʘʩ ʜʝʣʠʪʩʷ ʥʘ 15 ʮʠʢʣʦʚ, ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʭ ʦʪ 0 ʜʦ 14. 

ʊʘʢ ʢʘʢ ʧʨʦʪʦʢʦʣ FLEX ʷʚʣʷʝʪʩʷ ʩʠʥʭʨʦʥʥʳʤ, ʜʣʷ ʝʛʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʠʛʥʘʣʳ ʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʯʘʩʘ ʚ ʢʘʜʨʝ 0 ʮʠʢʣʘ 0. ʇʨʠ 

ʧʝʨʝʜʘʯʝ ʵʪʦʛʦ ʢʘʜʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʨʠʝʤʥʠʢʦʚ. 

ʂʘʞʜʳʡ ʢʘʜʨ ʧʨʦʪʦʢʦʣʘ FLEX ʧʝʨʝʜʘʝʪʩʷ 1,875 ʩʝʢ ʠ ʩʦʩʪʦʠʪ ʠʟ ʙʣʦʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

(115 ʤʩʝʢ) ʠ 11 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ (ʧʦ 160 ʤʩʝʢ ʥʘ ʙʣʦʢ).  

ɹʣʦʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʢʘʜʨʘ ʠ ʥʘʩʪʨʦʡʢʫ ʧʝʡʜʞʝʨʦʚ 

(ʬʨʘʛʤʝʥʪʳ "ʉʠʥʭʨʦʥ. 1" ʠ "ʉʠʥʭʨʦʥ.2"), ʘ ʪʘʢʞʝ ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʦʤʝʨʝ ʮʠʢʣʘ ʠ 

ʢʘʜʨʘ (ʬʨʘʛʤʝʥʪ "ʂʘʜʨ ʠʥʬʦ").  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʣʦʢʠ ʩʦʜʝʨʞʘʪ ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘʜʨʝʩʥʦʝ ʧʦʣʝ, ʟʘʜʘʶʱʝʝ 

ʘʜʨʝʩʘ ʧʝʡʜʞʝʨʦʚ, ʢʦʪʦʨʳʤ ʘʜʨʝʩʦʚʘʥʳ ʩʦʦʙʱʝʥʠʷ, ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ, ʫʢʘʟʳʚʘʶʱʝʝ, ʛʜʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʦʙʱʝʥʠʷ ʚ ʧʦʣʝ ʩʦʦʙʱʝʥʠʡ ʠ ʠʭ ʜʣʠʥʫ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʣʝ 

ʩʦʦʙʱʝʥʠʡ, ʩʦʜʝʨʞʘʱʝʝ ʩʘʤʠ ʩʦʦʙʱʝʥʠʷ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʝʡ ʚ ʢʘʜʨʝ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 5.4. 

 

 
 

ʈʠʩ. 5.4. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʝʡ ʚ ʢʘʜʨʝ 

 

ʇʦʣʷ ʥʝ ʧʨʠʚʷʟʘʥʳ ʢ ʛʨʘʥʠʮʘʤ ʙʣʦʢʘ. ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʜʨʝʩʦʚ ʧʝʡʜʞʝʨʦʚ ʚ 

ʘʜʨʝʩʥʦʤ ʧʦʣʝ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʨʷʜʢʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʚ ʚʝʢʪʦʨʥʦʤ ʧʦʣʝ. 

ɸʜʨʝʩʘ ʧʝʡʜʞʝʨʦʚ ʤʦʛʫʪ ʟʘʜʘʚʘʪʴʩʷ ʦʜʥʠʤ ʢʦʜʦʚʳʤ ʩʣʦʚʦʤ (ʢʦʨʦʪʢʠʡ ʘʜʨʝʩ), 



ʧʦʜʜʝʨʞʠʚʘʷ ʧʨʠ ʵʪʦʤ ʜʦ 2 ʤʠʣʣʠʦʥʦʚ ʘʜʨʝʩʦʚ, ʠʣʠ ʜʚʫʤʷ ʢʦʜʦʚʳʤʠ ʩʣʦʚʘʤʠ (ʜʣʠʥʥʳʡ 

ʘʜʨʝʩ), ʧʦʜʜʝʨʞʠʚʘʷ ʜʦ 5 ʤʠʣʣʠʘʨʜʦʚ ʘʜʨʝʩʦʚ.  

ʇʨʠ ʢʦʜʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜ ɹʏʍ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ 

ʝʜʠʥʠʯʥʳʝ ʦʰʠʙʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʨʦʪʦʢʦʣʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʥʷʪʳʝ ʜʘʥʥʳʝ ʧʨʠ ʧʨʦʧʘʜʘʥʠʠ ʩʠʛʥʘʣʘ ʥʘ ʠʥʪʝʨʚʘʣʝ ʜʦ 10 ʤʩʝʢ. 

ʂʘʞʜʳʡ ʧʝʡʜʞʝʨ, ʨʘʙʦʪʘʶʱʠʡ ʩ ʧʨʦʪʦʢʦʣʦʤ FLEX, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʦʦʙʱʝʥʠʷ ʥʘ 

ʣʶʙʦʡ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (1600, 3200 ʠʣʠ 6400 ʙʠʪ/ʩ). ʆʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʩʣʝʜʩʪʚʠʡ ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʝʡʜʞʝʨʘ ʤʦʞʥʦ ʧʦʤʝʱʘʪʴ ʚ ʢʘʜʨ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʦʤʝʨʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʝʡʜʞʝʨʫ ʠʟʙʠʨʘʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʜʨʦʚ ʠʟ ʚʩʝʛʦ 

ʯʝʪʳʨʝʭʤʠʥʫʪʥʦʛʦ ʮʠʢʣʘ ʧʨʦʪʦʢʦʣʘ FLEX, ʚ ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʶʪʩʷ ʩʦʦʙʱʝʥʠʷ ʥʘ ʝʛʦ 

ʘʜʨʝʩ. ɽʩʣʠ ʧʝʡʜʞʝʨ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʚʦʝʛʦ ʘʜʨʝʩʘ ʚ ʩʚʦʝʤ ʢʘʜʨʝ, ʦʥ ʧʨʝʢʨʘʱʘʝʪ ʧʨʠʝʤ. 

ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʚʷʟʠ ʧʦʟʚʦʣʷʝʪ ʨʝʟʢʦ ʧʦʚʳʩʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʙʘʪʘʨʝʝʢ ʧʝʡʜʞʝʨʘ. 

ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʪʦʢʦʣʘ FLEX ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʩʚʷʟʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʮʠʢʣʝ 

ʚʳʜʝʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʘʜʨʳ ʜʣʷ ʨʘʙʦʪʳ ʧʦ ʧʨʦʪʦʢʦʣʫ FLEX, ʘ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ 

ʥʠʤʠ ʦʪʜʘʶʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʧʦ ʜʨʫʛʠʤ ʧʨʦʪʦʢʦʣʘʤ, ʥʘʧʨʠʤʝʨ, POCSAG. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʢʦʤʧʘʥʠʠ ʦʧʝʨʘʪʦʨʫ ʥʝ ʩʦʟʜʘʚʘʷ ʥʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʡʪʠ ʦʪ ʨʘʙʦʪʳ ʚ 

ʧʨʦʪʦʢʦʣʝ POCSAG ʥʘ ʨʘʙʦʪʫ ʚ ʧʨʦʪʦʢʦʣʝ FLEX. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʧʨʦʪʦʢʦʣʘ FLEX ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ:  

¶ ʧʦʚʳʰʝʥʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʦʜʠʥ ʯʘʩʪʦʪʥʳʡ ʢʘʥʘʣ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʜʨʝʩʦʚ (ʜʦ 5 ʤʠʣʣʠʘʨʜʦʚ); 

¶ ʫʣʫʯʰʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʦ-ʵʢʦʥʦʤʠʯʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʝʡʜʞʝʨʦʚ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʜʨʫʛʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ. 



ʇʨʦʪʦʢʦʣ ERMES 

 

ʇʨʦʪʦʢʦʣ ERMES ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʘʢ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʡ ʧʨʦʪʦʢʦʣ ʧʝʡʜʞʠʥʛʦʚʦʡ 

ʩʚʷʟʠ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ, ʢʨʦʤʝ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʨʷʜ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʄʝʤʦʨʘʥʜʫʤʘ ʦ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ, ʧʦʜʧʠʩʘʥʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʘʜʤʠʥʠʩʪʨʘʮʠʡ 16 ʩʪʨʘʥ ɽʚʨʦʧʳ ʚ 

ʷʥʚʘʨʝ 1990 ʛ. ʩ ʮʝʣʴʶ ʢʦʦʨʜʠʥʘʮʠʠ ʫʩʠʣʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʡ ʉʇʈɺ. ʂ 

ʜʦʩʪʦʠʥʩʪʚʘʤ ʧʨʦʪʦʢʦʣʘ ERMES ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ: 

¶ ʧʦʚʳʰʝʥʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʦʜʠʥ ʢʘʥʘʣ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʦ-ʵʢʦʥʦʤʠʯʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʝʡʜʞʝʨʦʚ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʦʙʲʝʤʦʤ ʜʦ 64 ʢʙʠʪ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʦʙʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʦʫʤʠʥʛʘ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ, ʦʭʚʘʯʝʥʥʳʭ ʩʝʪʴʶ 

ERMES. 

ɼʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʇʈɺ ʧʦ ʧʨʦʪʦʢʦʣʫ ʩʚʷʟʠ ERMES ʚʳʜʝʣʷʝʪʩʷ ʝʜʠʥʳʡ 

ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ (ʠʣʠ ʝʛʦ ʯʘʩʪʴ) 169,4 - 169,8 ʄɻʮ, ʚ ʢʦʪʦʨʦʤ ʦʨʛʘʥʠʟʫʶʪʩʷ 16 ʯʘʩʪʦʪʥʳʭ 

ʢʘʥʘʣʦʚ ʩ ʨʘʟʥʦʩʦʤ ʯʘʩʪʦʪ ʚ 25 ʢɻʮ. ɼʣʷ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʢʘʥʠʨʫʶʱʠʝ ʧʦ 

ʯʘʩʪʦʪʝ ʘʙʦʥʝʥʪʩʢʠʝ ʧʨʠʝʤʥʠʢʠ (ʧʝʡʜʞʝʨʳ). ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 6,25 

ʢʙʠʪ/ʩʝʢ. 

ʉʠʩʪʝʤʳ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʨʘʜʠʦʚʳʟʦʚʘ ʥʘ ʙʘʟʝ ʧʨʦʪʦʢʦʣʘ ERMES ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʫʩʣʫʛʠ: 

¶ ʧʝʨʝʜʘʯʫ ʮʠʬʨʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʜʣʠʥʦʡ ʜʦ 1600 ʟʥʘʢʦʚ; 

¶ ʧʝʨʝʜʘʯʫ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʜʣʠʥʦʡ ʜʦ 9000 ʩʠʤʚʦʣʦʚ; 

¶ ʧʝʨʝʜʘʯʫ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʦʙʲʝʤʦʤ ʜʦ 64 ʢʙʠʪ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʝʤʘ ʚʳʟʦʚʘ ʠ ʩʦʦʙʱʝʥʠʡ ʦʜʥʠʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʨʠʝʤʥʠʢʦʤ 
(ʧʝʡʜʞʝʨʦʤ) ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʦʙʲʝʜʠʥʝʥʥʫʶ ʉʇʈɺ ERMES.  

ʉʪʨʫʢʪʫʨʘ ʧʨʦʪʦʢʦʣʘ ERMES ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 5.5. 

 

 
 

ʈʠʩ. 5.5. ʉʪʨʫʢʪʫʨʘ ʧʨʦʪʦʢʦʣʘ ERMES 

 

ʂʘʞʜʳʡ ʯʘʩ ʧʝʨʝʜʘʝʪʩʷ 60 ʮʠʢʣʦʚ ʧʦ ʦʜʥʦʡ ʤʠʥʫʪʝ ʢʘʞʜʳʡ. ʂʘʞʜʳʡ ʤʠʥʫʪʥʳʡ ʮʠʢʣ 

ʩʦʜʝʨʞʠʪ 5 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʦ 12 ʩʝʢ. ʂʘʞʜʘʷ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ 16 ʪʠʧʦʚ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʦʪ ɸ ʜʦ ʈ. 

ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʠʤʝʝʪ ʜʣʠʥʫ 0,75 ʩʝʢ ʠ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʙʣʦʢʦʚ: ʩʠʥʭʨʦʥʠʟʘʮʠʠ; 

ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʘʜʨʝʩʘ; ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ.  



ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʫʧʧ ʚʥʫʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʯʘʩʪʦʪʥʦʛʦ 

ʢʘʥʘʣʘ ʩʚʦʡ ʠ ʫʩʪʨʦʝʥ ʪʘʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʡʜʞʝʨʫ ʚ ʧʨʝʜʝʣʘʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʧʨʦʩʤʦʪʨʝʪʴ ʩʚʦʶ ʛʨʫʧʧʫ ʚ ʨʝʞʠʤʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘ ʚʩʝʭ 16 ʯʘʩʪʦʪʘʭ. ʇʦʨʷʜʦʢ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʫʧʧ ʜʣʷ ʢʘʞʜʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ ʧʦʢʘʟʘʥ ʚ ʪʘʙʣ. 5.1 (ʚʳʜʝʣʝʥʥʳʝ 

ʛʨʫʧʧʳ ʧʦʢʘʟʳʚʘʶʪ ʧʦʨʷʜʦʢ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʝʡʜʞʝʨʘ ʜʣʷ ʛʨʫʧʧʳ ɸ). 

ʇʨʦʪʦʢʦʣ ERMES ʠʩʧʦʣʴʟʫʝʪ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʨʷʤʦʡ ʢʦʨʨʝʢʮʠʝʡ ʦʰʠʙʦʢ (FEC),ʮʠʢʣʠʯʝʩʢʠʡ ʢʦʜ (30,18), ʢʦʜʦʚʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʍʝʤʤʠʥʛʘ - 6.  

ʇʨʠʝʤʥʠʢʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʚʳʟʦʚʘ (ʧʝʡʜʞʝʨʳ) ʚ ʩʠʩʪʝʤʝ ERMES ʨʘʙʦʪʘʶʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʅʘʭʦʜʷʩʴ ʚ ʟʦʥʝ ʧʨʠʝʤʘ "ʩʚʦʝʡ" ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʝʡʜʞʝʨ ʧʨʠʥʠʤʘʝʪ ʩʦʦʙʱʝʥʠʷ 

ʥʘ ʝʝ ʯʘʩʪʦʪʝ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʜʨʫʛʦʡ ʨʝʛʠʦʥ ʧʝʡʜʞʝʨ, ʥʝ "ʩʣʳʰʘ" ʩʠʛʥʘʣ ʥʘ ʩʚʦʝʡ 

ʯʘʩʪʦʪʝ, ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦ ʢʘʥʘʣʘʤ ERMES ʠ, ʦʙʥʘʨʫʞʠʚ ʩʠʛʥʘʣ, 

ʥʘʯʠʥʘʝʪ ʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʯʘʩʪʦʪʝ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ.  

 

ʊʘʙʣʠʮʘ 5.1. ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʫʧʧ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ 

 

ʂʘʥʘʣ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ = 12 ʩ ʉʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

01 A B C D E F G H I J K L M N O P A B C D E F G H 

02 P A B C D E F G H I J K L M N O P A B C D E F G 

03 O P A B C D E F G H I J K L M N O P A B C D E F 

04 N O P A B C D E F G H I J K L M N O P A B C D E 

05 M N O P A B C D E F G H I J K L M N O P A B C D 

06 L M N O P A B C D E F G H I J K L M N O P A B C 

07 K L M N O P A B C D E F G H I J K L M N O P A B 

08 J K L M N O P A B C D E F G H I J K L M N O P A 

09 I J K L M N O P A B C D E F G H I J K L M N O P 

10 H I J K L M N O P A B C D E F G H I J K L M N O 

11 G H I J K L M N O P A B C D E F G H I J K L M N 

12 F G H I J K L M N O P A B C D E F G H I J K L M 

13 E F G H I J K L M N O P A B C D E F G H I J K L 

14 D E F G H I J K L M N O P A B C D E F G H I J K 

15 C D E F G H I J K L M N O P A B C D E F G H I J 

16 B C D E F G H I J K L M N O P A B C D E F G H I 

 

     ʇʨʦʪʦʢʦʣ RDS 

 

     ʇʨʦʪʦʢʦʣ RDS (Radio Data System) ʧʦʣʫʯʠʣ ʧʫʪʸʚʢʫ ʚ ʞʠʟʥʴ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʬʦʨʤʘʪʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢʘʢ ʥʘ ʘʜʨʝʩʥʳʝ, ʪʘʢ ʠ ʥʘ 

ʙʝʟʘʜʨʝʩʥʳʝ ʧʨʠʸʤʥʠʢʠ. ʇʨʠʥʮʠʧ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʩʥʦʚʘʥ ʥʘ ʫʧʣʦʪʥʝʥʠʠ ʩʠʛʥʘʣʘ 

ʚʝʱʘʪʝʣʴʥʦʡ ʩʪʘʥʮʠʠ, ʨʘʙʦʪʘʶʱʝʡ ʚ FM  ʠ ʋʂɺ ʜʠʘʧʘʟʦʥʘʭ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʸʤ ʟʘʤʝʰʠʚʘʥʠʷ ʚ ʢʦʤʧʣʝʢʩʥʳʡ ʩʪʝʨʝʦʩʠʛʥʘʣ ʥʘ ʧʦʜʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ 57 

ʢɻʮ ʩ ʜʝʚʠʘʮʠʝʡ 2 ʢɻʮ ʯʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʩʠʛʥʘʣʘ RDS. ʉʧʝʢʪʨ ʩʫʤʤʘʨʥʦʛʦ 

ʩʠʛʥʘʣʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 5.6 (ʛʜʝ ɸ ʠ ɺ ï ʩʠʛʥʘʣʳ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʢʘʥʘʣʦʚ 

ʩʪʝʨʝʦʚʝʱʘʥʠʷ). 
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ʈʠʩ. 5.6. ʉʧʝʢʪʨ ʩʫʤʤʘʨʥʦʛʦ ʩʠʛʥʘʣʘ 

 

ʇʦʤʠʤʦ ʧʝʡʜʞʠʥʛʦʚʳʭ ʩʦʦʙʱʝʥʠʡ, ʬʦʨʤʘʪ RDS ʧʦʟʚʦʣʷʝʪ  ʧʝʨʝʜʘʚʘʪʴ ʥʘ 

ʨʘʜʠʦʧʨʠʸʤʥʠʢʠ ʩ ʜʝʢʦʜʝʨʦʤ ʩʠʛʥʘʣʘ RDS ʨʘʟʣʠʯʥʫʶ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ 

ʥʝʧʦʜʚʠʞʥʦʡ ʠʣʠ ʙʝʛʫʱʝʡ ʩʪʨʦʢʠ ï ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʠʝ ʧʨʠʥʠʤʘʝʤʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ, 

ʪʝʤʧ ʤʫʟʳʢʠ, ʨʝʢʣʘʤʥʳʝ ʪʝʢʩʪʳ. ɹʦʣʝʝ ʪʦʛʦ, ʨʘʜʠʦʧʨʠʸʤʥʠʢ, ʧʨʠ ʧʝʨʝʝʟʜʝ ʠʟ ʦʜʥʦʛʦ 

ʛʦʨʦʜʘ ʠʣʠ ʦʙʣʘʩʪʠ ʚ ʜʨʫʛʠʝ, ʤʦʞʝʪ ʩʘʤ ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʥʘ ʪʨʝʙʫʝʤʫʶ ʨʘʜʠʦʩʪʘʥʮʠʶ ʠʣʠ 

ʚʳʙʨʘʥʥʳʡ ʪʠʧ ʧʝʨʝʜʘʯʠ (ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʫʟʳʢʘ, ʨʦʢ, ʠʟʚʝʩʪʠʷ ʠ ʧʨ.) ʠ, ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʵʢʩʪʨʝʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʠʟ ʜʨʫʛʠʭ ʨʝʞʠʤʦʚ (ʧʨʦʠʛʨʳʚʘʥʠʝ ʢʦʤʧʘʢʪ-

ʜʠʩʢʦʚ ʠ ʘʫʜʠʦʢʘʩʩʝʪ) ʥʘ ʧʨʠʸʤ. 

ʇʨʦʪʦʢʦʣ RDS ʨʘʩʩʯʠʪʘʥ ʥʘ ʨʘʙʦʪʫ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ 1187 ʙʠʪ/ʩ ʠ ʠʤʝʝʪ 

ʩʪʨʫʢʪʫʨʫ, ʧʦʢʘʟʘʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 5.7. 

ʉʘʤʳʡ ʙʦʣʴʰʦʡ ʵʣʝʤʝʥʪ ʚ ʩʪʨʫʢʪʫʨʝ ʬʦʨʤʘʪʘ ʥʘʟʳʚʘʝʪʩʷ çʛʨʫʧʧʦʡè ʠ ʩʦʜʝʨʞʠʪ 104 

ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 4 ʙʣʦʢʘ ʧʦ 26 ʙʠʪʦʚ ʢʘʞʜʳʡ. ɹʣʦʢ 

ʩʦʩʪʦʠʪ ʠʟ 16-ʨʘʟʨʷʜʥʦʛʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʣʦʚʘ ʠ 10-ʨʘʟʨʷʜʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʣʦʚʘ. 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦʣʥʦʩʪʴʶ ʩʠʥʭʨʦʥʥʘ ʠ ʥʝ ʠʤʝʝʪ ʨʘʟʨʳʚʦʚ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʠʣʠ 

ʙʣʦʢʘʤʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʣʦʚʦ ʩʣʫʞʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʂʦʥʪʨʦʣʴʥʦʝ ʩʣʦʚʦ ï ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʦʚʘ ʛʨʫʧʧʳ RDS ʩʦʜʝʨʞʘʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ɻʨʫʧʧʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 16-ʨʘʟʨʷʜʥʦʛʦ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ PI-ʢʦʜʘ (Program  Identification), 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʘʥʳ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ RDS ʧʝʨʝʜʘʯʠ, ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʪʨʘʥʳ, ʚ ʢʦʪʦʨʦʡ ʵʪʘ ʧʝʨʝʜʘʯʘ ʚʝʜʸʪʩʷ. 

ʉʣʝʜʫʶʱʠʝ ʧʷʪʴ ʙʠʪ (ʥʘʯʘʣʦ ʚʪʦʨʦʛʦ ʙʣʦʢʘ) ʦʧʨʝʜʝʣʷʶʪ ʪʠʧ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

ʨʘʜʠʦʪʝʢʩʪ, ʧʝʨʝʜʘʯʘ ʚʨʝʤʝʥʠ ʠ ʜʘʪʳ, ʨʘʜʠʦʧʝʡʜʞʠʥʛ ʠ ʧʨ. 

 

ɹʣʦʢ 1ɹʣʦʢ 2ɹʣʦʢ 3ɹʣʦʢ 4

ɻʨʫʧʧʘ = 4 ʙʣʦʢʘ = 104 ʙʠʪ

26 ʙʠʪ

ʂʦʥʪʨʦʣʴʥʦʝ

ʩʣʦʚʦ (10 ʙʠʪ)

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ

ʩʣʦʚʦ (16 ʙʠʪ)

m15 m14 m13 m12 m11 m10 m9 m8 m7 m6 m5 m4 m3 m2 m1 c9 c8 c7 c6 c5 c4 c3 c2 c1 c0m0  
 

ʈʠʩ. 5.7. ʉʪʨʫʢʪʫʨʘ ʧʨʦʪʦʢʦʣʘ RDS 

 



ʆʜʠʥ ʙʠʪ (ʙʠʪ TP ï Traffic program) ʫʧʨʘʚʣʷʝʪ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʨʘʜʠʦʧʨʠʸʤʥʠʢʘ ʠʟ 

ʨʝʞʠʤʘ ʧʨʦʠʛʨʳʚʘʥʠʷ ʘʫʜʠʦʢʘʩʩʝʪʳ ʠʣʠ CD-ʜʠʩʢʘ ʚ ʨʝʞʠʤ ʧʨʠʸʤʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʚʘʞʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ. ʉʣʝʜʫʶʱʠʝ 5 ʙʠʪ ʬʦʨʤʠʨʫʶʪ ʥʘʟʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʦʝ 

ʚʳʩʚʝʯʠʚʘʝʪʩʷ ʥʘ ʜʠʩʧʣʝʝ ʨʘʜʠʦʧʨʠʸʤʥʠʢʘ ʧʨʠ ʧʨʠʸʤʝ ʚʝʱʘʪʝʣʴʥʦʡ ʩʪʘʥʮʠʠ. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʥʦʚʦʩʪʠ (News), ʩʧʦʨʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (Sport), ʪʠʧʳ ʧʝʨʝʜʘʚʘʝʤʦʡ ʤʫʟʳʢʠ 

(ʥʘʧʨʠʤʝʨ, Rock, Jazz, Classic) ʠ ʪ. ʜ. 

ɼʘʣʝʝ ʠʜʸʪ (ʧʦʩʣʝʜʥʠʝ 5 ʙʠʪ ʚʪʦʨʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʣʦʚʘ) 5-ʪʠ ʨʘʟʨʷʜʥʳʡ 

ʘʜʨʝʩʥʳʡ ʢʦʜ AC (Address Code), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʜʘʥʥʳʭ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʢʦʤʘʥʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʜʨʝʩ ʧʝʡʜʞʝʨʥʦʛʦ ʧʨʠʸʤʥʠʢʘ. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʧʝʡʜʞʝʨʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʪʠʧ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʟʘʜʘʸʪʩʷ ʢʘʢ 01110, ʘ 

ʘʜʨʝʩ ʧʝʡʜʞʝʨʘ ʠ ʩʘʤʦ ʩʦʦʙʱʝʥʠʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʛʨʫʧʧʘʭ ʠ 

ʟʘʥʠʤʘʶʪ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʙʣʦʢʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʣʝʜʫʝʪ ʘʜʨʝʩ ʧʝʡʜʞʝʨʘ, 

ʘ ʟʘʪʝʤ ʩʠʤʚʦʣʳ ʩʘʤʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʜʘʯʠ ʧʝʡʜʞʠʥʛʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʫʯʘʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ RDS ʛʨʫʧʧʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚʨʝʤʝʥʠ ʠ ʜʘʪʳ, ʘ ʪʘʢʞʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ RDS ʧʨʠʸʤʥʠʢʦʚ. 

ʉʠʥʭʨʦʥʠʟʘʮʠʦʥʥʘʷ ʤʝʪʢʘ ʧʝʨʝʜʘʸʪʩʷ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ, ʘ ʚʨʝʤʷ ʠ ʜʘʪʘ ï ʢʘʞʜʫʶ ʤʠʥʫʪʫ.  

ʉʪʘʥʜʘʨʪ RDS ʨʘʩʩʯʠʪʘʥ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 4 ʧʝʡʜʞʠʥʛʦʚʳʭ ʩʝʪʝʡ. 

ʇʦʩʢʦʣʴʢʫ ʬʦʨʤʘʪ RDS çʥʝ ʧʨʠʚʷʟʘʥè ʢ ʢʦʥʢʨʝʪʥʦʡ ʯʘʩʪʦʪʝ, ʘ ʨʘʙʦʪʘʝʪ ʚ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ (FM/ʋʂɺ), ʧʝʡʜʞʝʨ ʜʣʷ ʩʚʦʝʡ ʥʘʩʪʨʦʡʢʠ ʧʨʦʠʟʚʦʜʠʪ ʩʢʘʥʠʨʦʚʘʥʠʝ ʚʩʝʛʦ 

ʜʠʘʧʘʟʦʥʘ. ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʥʘ ʦʜʥʫ ʯʘʩʪʦʪʫ ʚʝʱʘʪʝʣʴʥʦʡ ʩʪʘʥʮʠʠ ʚ ʪʝʯʝʥʠʠ 1ʩ 

ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʨʠʸʤʥʠʢʘ, ʚ ʪʝʯʝʥʠʠ 2 ʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʜ ʩʪʨʘʥʳ ʠ ʧʨʠʟʥʘʢ 

ʩʝʪʝʡ ʧʝʡʜʞʠʥʛʘ. ɽʩʣʠ ʦʥʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʜʘʤ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʧʘʤʷʪʠ ʧʝʡʜʞʝʨʘ, ʪʦ 

ʦʥ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʚʦʣʥʫ ʜʨʫʛʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ. ʇʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʩʚʦʝʡ ʩʝʪʠ ʧʝʡʜʞʝʨ ʚ 

ʪʝʯʝʥʠʠ 15 ʩ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʵʢʦʥʦʤʠʠ ʙʘʪʘʨʝʝ. ʆʨʛʘʥʠʟʘʮʠʷ ʵʢʦʥʦʤʠʠ ʨʘʩʭʦʜʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʠʸʤʥʠʢʘ ʚ ʦʪʜʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ 

ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʥʦʤʝʨʦʤ, ʠ ʘʥʘʣʦʛʠʯʥʘ ʧʦʜʦʙʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʩʪʘʥʜʘʨʪʝ POCSAG. ʉʧʝʮʠʬʠʢʘʮʠʷ RDS-ʩʪʘʥʜʘʨʪʘ ï ʫʧʣʦʪʥʝʥʠʝ ʩʠʛʥʘʣʘ 

ʚʝʱʘʪʝʣʴʥʦʡ ʩʪʘʥʮʠʠ ï ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ ʩʚʷʟʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩ ʤʝʥʴʰʠʤʠ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷʤʠ, ʯʝʤ ʜʣʷ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʨʘʟʚʝʨʥʫʪʴ ʉʇʈɺ. ʕʢʦʥʦʤʠʷ ʦʙʲʷʩʥʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝʤ ʨʘʩʭʦʜʦʚ ʥʘ ʯʘʩʪʦʪʥʦʝ ʧʨʠʩʚʦʝʥʠʝ, ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ 

ʧʝʨʝʜʘʪʯʠʢ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʦʯʝʥʴ ʙʳʩʪʨʳʤ ʠ ʫʩʧʝʰʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, 

ʧʝʡʜʞʝʨ ʫʰʸʣ ʠʟ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʍʦʨʦʰʦ ʦʪʣʘʞʝʥʥʳʝ 

ʧʦʤʝʭʦʟʘʱʠʱʘʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ ʥʘʰʣʠ ʩʚʦʸ 

ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʩʠʩʪʝʤʘʭ ʫʜʘʣʸʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʨʦʪʦʢʦʣ RDS ʫʚʝʨʝʥʥʦ ʟʘʥʷʣ ʩʚʦʸ ʤʝʩʪʦ ʚ ʩʝʪʷʭ 

ʨʘʜʠʦʚʝʱʘʥʠʷ ʠ ʪʝʣʝʚʠʜʝʥʠʷ. 

 

 

 

6. ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʉʇʋʊʅʀʂʆɺʓɽ ʉʀʉʊɽʄʓ ʉɺʗɿʀ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ ʩʦʩʪʘʚʣʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ 

ʚʝʩ ʚ ʦʙʱʝʤ ʦʙʲʸʤʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʦʜʥʘʢʦ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʨʘʱʠʚʘʶʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ.  

ʉʧʫʪʥʠʢʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʩʝ ʘʢʪʠʚʥʝʝ ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʳ ʢʦʥʩʦʣʠʜʘʮʠʠ ʠ 

ʛʣʦʙʘʣʠʟʘʮʠʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʘʣʴʷʥʩʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ, ʷʨʢʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʠ ʪʝʥʜʝʥʮʠʠ: Hughes yʯʘʩʪʚʫʝʪ ʚ ʙʠʟʥʝʩʝ PanAmSat, Loral - 

Orion, Boeing -Elipso, Alcatel - Skyɺridge, Motorola, Boeing ʠ Matra Marconi-

Teledesic,Lockheed Martin-Comsat. ɺ ɽʚʨʦʧʝ ʚ ʥʘʩʪʦʷʰʝʝ ʚʨʝʤʷ ʜʦʤʠʥʠʨʫʶʪ ʜʚʘ 

npoʤʳʰʣʝʥʥʳʭ ʘʣʴʷʥʩʘ,ʦʧʨʝʜʝʣʷʶʱʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʝʚʨʦʧʝʡʩʢʦʁ ʩʧʫʪʥʠʢʦʚʦʡ 



ʩʚʷʟʠ: Alcatel Space( ʦʙʲʝʜʠʥʝʥʠʝ AeroSpatiale ʠ Thomson CSF) ʠ ʘʣʴʷʥʩ Matra Marconi 

Space, DASA-Raumfahrt-infrastructur,Darnier Satellitensysteme ʠ Aienia Spazio. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʧʨʦʛʥʦʟʳ  ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʩʧʫʪʥʠʢʦʚʦʡ 

ʩʚʷʟʠ ʚ ʙʣʠʞʘʡʰʠʝ 5-10 ʣʝʪ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʩʧʫʪʥʠʢʦʚ ʦʩʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ ʩʝʛʤʝʥʪʦʤ ʦʙʱʝʛʦ ʨʳʥʢʘ ʢʦʩʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʤʠʨʦʚʳʤ ʛʦʜʦʚʳʤ ʦʙʦʨʦʪʦʤ ʧʦʨʷʜʢʘ 10 ʤʣʨʜ. ʜʦʣʣ. ʅʘʠʙʦʣʝʝ ʙʳʩʪʨʦ 

ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʨʳʥʦʢ ʫʩʣʫʛ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ: ʦʪ 18ʤʣʨʜ. ʜʦʣʣ. ʚ 1997 ʛ. ʢ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ 150 ʤʣʨʜ. ʜʦʣʣ. ʚ, 2007 ʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʣʫʛʠ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ 

ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 2,7 % (22 ʤʣʨʜ. ʜʦʣʣ.) ʦʪ ʦʙʱʝʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 

ʨʳʥʢʘ ʫʩʣʫʛ ʩʚʷʟʠ (800 ʤʣʨʜ. ʜʦʣʣ.). ʂ 2005ʛ. ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ ʫʩʣʫʛ ʚʦʟʨʦʩ ʜʦ 5,5% (75 ʤʣʨʜ. ʜʦʣʣ.) ʦʪ ʦʙʱʝʛʦ ʦʙʦʨʦʪʘ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʨʳʥʢʘ (1200 ʤʣʨʜ. ʜʦʣʣ.). ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʦʙʲʝʤʘ 

ʤʠʨʦʚʦʛʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʨʳʥʢʘ (50% ʟʘ 5 ʣʝʪ) ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʨʘʟʚʠʪʠʷ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʫʩʣʫʛ ʤʫʣʴʪʠʤʝʜʠʘ.  

ɸʙʦʥʝʥʪʩʢʘʷ ʙʘʟʘ ʢ 2005ʛ. ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʜʦ 30 ʤʣʥ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʢ 2010ʛ. - ʜʦ 50 

ʤʣʥ. ʆʜʥʘʢʦ, ʫʭʦʜ ʩ ʵʪʦʛʦ ʨʳʥʢʘ ʩʠʩʪʝʤʳ Iridium, ʘ ʪʘʢʞʝ ʟʘʜʝʨʞʢʠ ʩ ʚʚʦʜʦʤ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʨʫʛʠʭ ʛʣʦʙʘʣʴʥʳʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʝʝ ʦʩʪʦʨʦʞʥʳʤ 

ʧʨʦʛʥʦʟʥʳʤ ʦʮʝʥʢʘʤ. ʉʫʱʝʩʪʚʫʝʪ ʦʙʱʝʝ ʤʥʝʥʠʝ, ʯʪʦ ʪʦʣʴʢʦ 2-3% ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʘʙʦʥʝʥʪʦʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʚ ʙʣʠʞʘʡʰʠʝ 10-15 ʣʝʪ ʚʳʙʝʨʫʪ ʜʣʷ ʩʝʙʷ ʧʝʨʩʦʥʘʣʴʥʫʶ 

ʩʧʫʪʥʠʢʦʚʫʶ ʩʚʷʟʠ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʫʩʣʫʛ. ʇʦʵʪʦʤʫ ʧʨʦʛʥʦʟʥʦʝ ʟʥʘʯʝʥʠʝ 50 

ʤʣʥ. ʘʙʦʥʝʥʪʦʚ ʉʉʉ ʢ 2010ʛ. ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʨʦʩʪ ʦʙʱʝʡ ʘʙʦʥʝʥʪʩʢʦʡ ʙʘʟʳ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʜʦ 1,7-2,5 ʤʣʨʜ. ʯʝʣʦʚʝʢ. ɺ ʮʝʣʦʤ ʵʪʠ ʜʚʘ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘʯʝʥʠʷ 

ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʚʝʨʦʷʪʥʳʝ.  

ɽʩʣʠ ʧʨʠʥʷʪʴ ʵʪʫ ʧʨʦʧʦʨʮʠʶ (2-3%) ʘʙʦʥʝʥʪʦʚ "ʩʧʫʪʥʠʢʦʚʦʡ/ʥʘʟʝʤʥʦʡ" ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ, ʢʘʢ ʜʝʡʩʪʚʫʶʱʫʶ ʠ ʜʣʷ ʈʦʩʩʠʠ, ʪʦ ʢ 2010ʛ. ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ  ʯʠʩʣʦ 

ʘʙʦʥʝʥʪʦʚ 250 ʪʳʩ. (ʧʝʨʩʦʥʘʣʴʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ) ʠ 10 ʤʣʥ. (ʥʘʟʝʤʥʘʷ ʤʦʙʠʣʴʥʘʷ 

ʩʚʷʟʴ).  

ʆʪʤʝʪʠʤ ʦʙʱʫʶ ʩʪʝʧʝʥʴ ʫʩʣʦʚʥʦʩʪʠ ʵʪʠʭ ʦʮʝʥʦʢ ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʪʝʤʧʳ 

ʨʘʟʚʠʪʠʷ ʧʣʘʪʸʞʝʩʧʦʩʦʙʥʦʛʦ ʩʧʨʦʩʘ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʫʜʫʱʠʭ ʉCC ʚ 

ʈʦʩʩʠʠ, ʪʘʢʠʭ ʢʘʢ ʪʘʨʠʬʳ ʩʚʷʟʠ, ʩʪʦʠʤʦʩʪʴ ʪʝʨʤʠʥʘʣʦʚ ʠ ʜʨ.  

ɺ 1998ʛ. ʥʘ ʛʝʦʩʪʘʮʦʥʘʨʥʦʡ ʦʨʙʠʪʝ ʥʘʭʦʜʠʣʦʩʴ ʧʨʠʤʝʨʥʦ 215 ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʩʧʫʪʥʠʢʦʚ. ʇʦ ʜʘʥʥʳʤ ʄʉʕ ʚ ʧʝʨʠʦʜ ʜʦ 2006ʛ. ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʟʘʧʫʩʪʠʪʴ ʥʘ ʦʨʙʠʪʫ ʩʚʳʰʝ 

2700 ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ) ʦʙʰʝʡ ʩʪʦʠʤʦʩʪʴʶ ʙʦʣʝʝ 24 ʤʣʨʜ. ʜʦʣʣ. ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʢʦʣʦ 1000 ʂɸ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʠʘʧʘʟʦʥ ʂʘ 20/30 ɻɻʮ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʩʧʫʪʥʠʢʦʚ ʩʚʷʟʠ ʚʦʟʨʦʩʣʦ ʧʦʩʣʝ 2005ʛ, ʘ ʢ 2015ʛ. ʦʙʱʝʝ ʯʠʩʣʦ ʟʘʧʫʱʝʥʥʳʭ ʂɸ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴʩʷ ʜʦ 10-11 ʪʳʩ.  

ʆʙʱʠʝ ʠʥʚʝʩʪʠʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ 1997-2006 

ʛʛ. ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 600 ʤʣʨʜ. ʜʦʣʣ., ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʩʝʛʤʝʥʪʝ ʠ ʩʨʝʜʩʪʚʘ 

ʚʳʚʝʜʝʥʠʷ ʥʘ ʦʨʙʠʪʫ 60-80 ʤʣʨʜ. ʜʦʣʣ., ʚ ʥʘʟʝʤʥʳʝ ʩʝʪʠ ʩʚʷʟʠ - 120-150 ʤʣʨʜ. ʜʦʣʣ., ʚ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʙʦʥʝʥʪʩʢʦʛʦ ʜʦʩʪʫʧʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ (ʩʚʷʟʠ, ʚʝʱʘʥʠʝ, ʜʦʩʪʫʧʘ ʢ 

ʀʥʪʝʨʥʝʪʫ, ʤʫʣʴʪʠʤʝʜʠʘ) - ʙʦʣʝʝ 400 ʤʣʨʜ. ʜʦʣʣ. ɻʝʦʩʪʘʮʠʦʥʘʨʥʳʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ 

ʩʠʩʪʝʤʳ (ʧʦʩʣʝ ʥʝʫʜʘʯʠ Iridium) ʧʦʣʫʯʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ 

ɽʚʨʦʧʝ ʥʦʚʳʝ ʧʨʦʝʢʪʳ ʥʘ ʙʘʟʝ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʩʧʫʪʥʠʢʦʚ ʨʝʘʣʠʟʫʶʪʩʷ ʧʦ ʧʨʦʛʨʘʤʤʘʤ 

Eutelsat, MEDSAT, EuroSkyWay ʠ ʜʨ. ʚ ʉʐɸ Fsrolink, Cyberstar, EchoStar, KaStar. ʅʘ 

ʦʩʥʦʚʝ ʥʦʚʳʭ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʉʉʉ ʙʫʜʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʠʩʪʝʤʳ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʩʚʷʟʠ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʀʥʪʝʨʥʝʪ ʩʝʪʠ, ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʩʝʪʠ. 

ʇʦʪʨʝʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʥʘ ʧʝʨʠʦʜ ʜʦ 2005ʛ. ʩʦʩʪʘʚʣʷʣʠ ʦʢʦʣʦ 250 ʩʪʚʦʣʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ 45 ʩʪʚʦʣʦʚ ʪʦʣʴʢʦ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʚʝʱʘʥʠʷ. ʆʙʱʠʡ ʨʝʩʫʨʩ ʚʩʝʭ ʂɸ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʢ ʟʘʧʫʩʢʫ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʘʭ ʩʚʷʟʠ, ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 200-220 ʩʪʚʦʣʦʚ.  

ɻʣʦʙʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ (Iridium, Globalstar ʠ ICO), ʨʘʟʚʸʨʥʫʪʳʝ ʚ 

1998-2000 ʛʛ., ʧʦʟʚʦʣʷʶʪ ʥʘ ʙʦʣʴʰʦʤ ʧʨʘʢʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʚʩʝʩʪʦʨʦʥʥʝ ʦʮʝʥʠʪʴ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʚʷʟʠ. 



ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʝʨʚʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʵʪʘʧʦʚ, ʭʦʪʷ ʠ ʥʝ ʚʩʝʛʜʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʤʫ ʧʦʢʦʣʝʥʠʶ ʉʉʉ.  

ʇʨʦʝʢʪʳ ʙʫʜʫʱʠʭ ʉʉʉ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʟʚʸʨʥʫʪʳ ʚ ʙʣʠʞʘʡʰʠʝ 2-5 ʣʝʪ (Ellipso, 

Costellation, SkyBridge,Teledesic ʠ ʜ.ʨ.), ʦʧʨʝʜʝʣʷʶʪ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʩʣʫʛ ʩʚʷʟʠ.  

ʇʨʦʝʢʪ Teledesic ʚʩʸ ʝʱʸ ʦʩʪʘʸʪʩʷ ʥʘʠʙʦʣʝʝ ʘʤʙʠʮʠʦʟʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʜʘʚʥʠʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʠʮʠʘʪʠʚ ʂʨʝʡʛʘ ʄʘʢ ʂʦʫ ʧʨʦʠʟʦʰʝʣ ʚʘʞʥʳʡ ʧʦʚʦʨʦʪ 

ʚ ʩʪʦʨʦʥʫ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ ICO-Teledesic.  

ɼʣʷ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʯʘʩʪʦʪʥʳʝ 

ʧʦʣʦʩʳ ʚ ʜʠʘʧʘʟʦʥʘʭ Ka ʠ Ku , ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʪʝʣʝʬʦʥʥʳʭ ʩʝʪʝʡ ʥʘ ʙʘʟʝ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʣʫʞʙ.  

ʊʝʭʥʦʣʦʛʠʠ ʤʘʣʳʭ ʥʠʟʢʦʣʝʪʷʱʠʭ ʩʧʫʪʥʠʢʦʚ (Little LEO) ʙʫʜʫʪ ʠʩʧʳʪʳʚʘʪʴʩʷ ʚ 

ʛʣʦʙʘʣʴʥʦʡ ʉʉʉ Orbcomm, ʘ ʪʘʢʞʝ ʚ ʨʷʜʝ ʧʨʦʝʢʪʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʝʪʝʡ:  

E-Sat , Final Analysis, LEO One.  

ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʥʝʟʝʤʥʦʡ ʩʚʷʟʠ ʥʘ ʙʘʟʝ ʚʳʩʦʢʦʧʦʜʥʷʪʳʭ ʧʣʘʪʬʦʨʤ HAPS (High 

Altitude Platforms) ʥʘʙʠʨʘʝʪ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʸ ʙʦʣʝʝ ʩʠʣʴʥʫʶ  ʧʦʜʜʝʨʞʢʫ ʫ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʩʚʷʟʠ.  

ʅʘ ʩʦʩʪʦʷʚʰʝʡʩʷ ʚ ʤʘʝ - ʠʶʥʝ 2000ʛ. ʚ ʉʪʘʤʙʫʣʝ ɺʩʝʤʠʨʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʨʘʜʠʦʩʚʷʟʠ WRC-2000 ʚʧʝʨʚʳʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʘʪʬʦʨʤ HAPS ʚ ʨʘʤʢʘʭ IMT-2000: 

¶ ʧʣʘʪʬʦʨʤʳ HAPS ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʥʘʟʝʤʥʳʭ 
ʢʦʤʧʦʥʝʥʪ IMT-2000 ʚ ʧʦʣʦʩʘʭ 1885-1980 ʄɻʮ , 2010 - 2025 ʄɻʮ ʠ 2110 - 2170 

ʄɻʮ(ʚ ʈʝʛʠʦʥʘʭ 1 ʠ 3), ʘ ʪʘʢʞʝ ʚ ʧʦʣʦʩʘʭ 1885 - 1980 ʄɻʮ ʠ 2110 - 2160 ʄɻʮ (ʚ 

ʈʝʛʠʦʥʝ 2); ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ IMT-2000 ʦʩʥʦʚʝ HAPS , ʢʘʢ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ, ʥʝ ʜʦʣʞʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʠʭ ʧʦʣʦʩ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʩʪʘʥʮʠʝʡ, ʜʣʷ ʢʦʪʦʨʦʡ ʵʪʠ ʧʦʣʦʩʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʘʥʥʘʷ 

ʨʘʜʠʦʨʝʛʫʣʷʮʠʷ ITU ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʠʢʘʢʦʛʦ ʧʨʠʦʨʠʪʝʪʘ;  

¶ ʫʢʘʟʘʥʥʳʝ ʧʦʣʦʩʳ ʚʳʜʝʣʝʥʳ ʜʣʷ ʫʩʣʫʛ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʥʘ 
ʩʦʚʤʝʩʪʥʦʡ ʧʝʨʚʠʯʥʦʡ ʦʩʥʦʚʝ;  

¶ ʨʝʢʦʤʝʥʜʘʮʠʠ ITU-R ʥʝ ʢʘʩʘʶʪʩʷ ʚʦʧʨʦʩʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʜʨʝʩʦʚ ʠ ʢʦʦʨʜʠʥʘʮʠʠ 

ʤʝʞʜʫ HAPS ʠ ʜʨʫʛʠʤʠ. ʉʫʱʝʩʪʚʫʶʪ, ʚ ʪʦʤ ʯʠʩʣʝ PCS, MMDS ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʩʣʫʞʙʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʚ ʧʦʣʦʩʘʭ 188 - 2025 

ʄɻʮ ʠ 2110 - 2200 ʄɻʮ.  

ʇʣʘʪʬʦʨʤʳ HAPS ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʦʚʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ITU ʢʘʢ "ʩʪʘʥʮʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʦʙʲʝʢʪʝ ʥʘ ʚʳʩʦʪʝ 20-50 ʢʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ, ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʦʟʠʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ". ʇʣʘʪʬʦʨʤʳ HAPS ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʤʠʥʠʤʘʣʴʥʳʭ ʩʝʪʝʚʳʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨ. HAPS ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʩ ʙʦʣʴʰʦʡ ʟʦʥʦʡ 

ʧʦʢʨʳʪʠʷ ʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʙʦʥʝʥʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʪʦʚʠʪʩʷ ʢ 

ʟʘʧʫʩʢʫ ʧʝʨʚʘʷ ʧʣʘʪʬʦʨʤʘ HAPS- ʧʨʦʝʢʪ Skystation, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʶʪ Alenia Spazio 

(ʙʦʨʪʦʚʳʝ ʫʟʣʳ ʩʚʷʟʠ) ʠ Thomson CSF(ʥʘʟʝʤʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ ʠ ʪʝʨʤʠʥʘʣʳ).  

ʅʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʉʉʉ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʨʷʜʦʤ ʚʘʞʥʳʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ 

ʩʚʦʡʩʪʚ: ʧʨʠʤʝʥʝʥʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ; ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʜʠʘʧʘʟʦʥʦʚ ʨʘʜʠʦʯʘʩʪʦʪ Ka ʠ Ku 

ʜʣʷ ʨʘʙʦʪʳ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʧʫʪʥʠʢʦʚ GEO ʠ LEO; ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ 

ʫʩʣʫʛ ʩʚʷʟʠ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ :ʤʦʙʠʣʴʥʘʷ ʧʝʨʩʦʥʘʣʴʥʘʷ ʩʚʷʟʴ, ʜʦʩʪʫʧ ʢ 

ʀʥʪʝʨʥʝʪʫ, ʧʝʨʝʜʘʯʘ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ, ʤʫʣʴʪʠʤʝʜʠʡʥʦʝ 

ʰʠʨʦʢʦʚʝʱʘʥʠʝ, ʫʩʣʫʛʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʠ ʪ.ʧ.; ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʙʦʨʪʦʚʳʭ 

ʩʠʩʪʝʤ ʩʚʷʟʠ, ʩʧʫʪʥʠʢʦʚʳʭ ʘʥʪʝʥʥ, ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʤʝʞʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ, ʩʣʝʜʷʱʠʭ 

ʘʥʪʝʥʥ ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ, ʧʦʨʪʘʪʠʚʥʳʭ ʤʦʙʠʣʴʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʪ.ʧ.; ʧʨʠʤʝʥʝʥʠʝ 

ʩʪʘʥʜʘʨʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ocoʙʝʥʥʦʩʪʷʤ ʬʠʟʠʯʝʩʢʠʭ 

ʩʧʫʪʥʠʢʦʚʳʭ ʢʘʥʘʣʦʚ: ʊʉʈ/Iʈ, ɸʊM ʠ ʪ.ʜ.  



ʇʨʦʙʣʝʤʳ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʂu ʠ Ka ʜʠʘʧʘʟʦʥʦʚ ʜʣʷ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʠʤʝʶʪ 

ʩʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʚʩʝʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʉʉʉ. ʇʨʠʤʝʨ ʧʝʨʚʦʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʉʉʉ ACTS (ʉʐɸ, ʚʦʝʥʥʳʝ ʧʨʠʤʝʥʝʥʠʷ), ʥʘʯʘʚʰʝʡ ʜʝʡʩʪʚʦʚʘʪʴ ʚ 

1993 ʛ. ʚ ʂʘ-ʜʠʘʧʘʟʦʥʝ ʥʘ GEO ʦʨʙʠʪʝ, ʧʦʢʘʟʘʣ ʩʣʦʞʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ 

ʵʬʬʝʢʪʘʤʠ (ʜʦʞʜʴ, ʚʣʘʞʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʦʣʝʙʘʥʠʷ) ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

ʂʦʤʧʘʥʠʷ Loral ʧʣʘʥʠʨʫʝʪ ʫʞʝ ʢ 2002 ʛʦʜʫ ʚʚʝʩʪʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʜʥʫ ʠʟ ʧʝʨʚʳʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʠʩʪʝʤ Cyberstar ʚ ʂʘ-ʜʠʘʧʘʟʦʥʝ. ʉʉʉ Cyberstar ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʘʢ 

ʢʦʥʬʠʛʫʨʘʮʠʷ 3-ʭ ʩʧʫʪʥʠʢʦʚʳʭ GEO (ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʩʧʫʪʥʠʢ TBD ʚ 

ʂu-ʜʠʘʧʘʟʦʥʝ). ʀʥʪʝʨʝʩʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʚʳʩʦʢʠʤ ʯʘʩʪʦʪʘʤ (ʦʪ ʂu ʢ ʂʘ-

ʜʠʘʧʘʟʦʥʫ) ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ 400 ʢʙʠʪ/ʩ ʜʦ 

30 ʄʙʠʪ/ʩ, ʘ ʩʪʦʠʤʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʪʝʨʤʠʥʘʣʦʚ ʩʦʭʨʘʥʠʪʴ ʧʨʠ ʵʪʦʤ ʥʘ ʫʨʦʚʥʝ 800-900 

ʜʦʣʣ. 

ɺ ʮʝʣʦʤ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʉʉʉ ʤʦʛʫʪ ʬʦʨʤʫʣʠʨʦʚʘʪʴʩʷ ʠ 

ʨʝʰʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʜʦʣʛʦʩʨʦʯʥʳʭ (5-10 ʣʝʪ) ʮʝʣʝʚʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ, ʥʘ ʧʝʨʠʦʜ 1999 - 2004 ʛʛ. ʜʘʶʪ ʧʨʦʛʨʘʤʤʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʩʤʦʩʘ ʠ ʥʦʚʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʥʷʪʳʝ ʚ ʨʘʤʢʘʭ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ (ESA), ʇʨʦʛʨʘʤʤʳ ESA (ARTES, Galileo ʠ ɽʆɽʈ) ʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʂʦʤʠʩʩʠʠ (ʧʨʦʛʨʘʤʤʳ ACTS ʠ IST) ʜʘʶʪ ʰʠʨʦʢʫʶ ʧʘʥʦʨʘʤʫ ʨʘʟʨʘʙʦʪʦʢ 

ʥʦʚʳʭ ʉʉʉ.  

ʆʙʱʠʡ ʙʶʜʞʝʪ ESA ʥʘ ʅʀʈ/ʆʂʈ ʩʦʩʪʘʚʣʷʝʪ ʥʘ 1999 - 2000 ʛʛ. ʧʨʠʤʝʨʥʦ 360 ʤʣʥ. 

ʜʦʣʣ. /ʛʦʜ. ʇʨʦʝʢʪ ʥʦʚʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Galileo ʦʮʝʥʸʥ ʚ 3 ʤʣʨʜ. 

ʝʚʨʦ ʥʘ ʧʝʨʠʦʜ 2000-2008 ʛ.ʛ. ʉʦʟʜʘʥʠʝ ʉʉʉ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʪʨʝʭ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ɼʦʣʛʦʩʨʦʯʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʛʣʫʙʦʢʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

 

ʉʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ VSAT. 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʠʨʦʚʦʡ ʦʧʳʪ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʟʜʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ, ʙʘʟʠʨʫʶʱʠʭʩʷ 

ʥʘ ʪʝʭʥʦʣʦʛʠʠ VSAT (Very Small Aperture Terminal), ʪ.ʝ. ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʪʝʨʤʠʥʘʣʦʚ ʠ ʘʥʪʝʥʥ ʜʠʘʤʝʪʨʦʤ ʦʪ 1 ʜʦ 2,5 ʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʤʠʥʘʣʳ VSAT ʟʘʥʠʤʘʶʪ ʥʘʠʙʦʣʝʝ ʦʙʲʝʤʥʳʡ ʩʝʛʤʝʥʪ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʨʳʥʢʝ ʪʝʨʤʠʥʘʣʦʚ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ. ɽʞʝʛʦʜʥʘʷ ʧʨʠʙʳʣʴ ʦʪ ʠʭ ʧʨʦʜʘʞ 

ʩʦʩʪʘʚʣʷʝʪ ʩʝʛʦʜʥʷ ʦʢʦʣʦ 250 ʤʣʥ. ʜʦʣʣ., ʘ ʦʙʲʝʤ ʧʨʦʜʘʞ ʪʦʣʴʢʦ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʭ 

ʩʪʘʥʮʠʡ ʚʩʢʦʨʝ ʜʦʩʪʠʛʥʝʪ ʦʪʤʝʪʢʠ 500 ʪʳʩ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ VSAT-ʦʙʦʨʫʜʦʚʘʥʠʷ (ʟʘ ʧʨʦʰʝʜʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʮʝʥʳ ʫʧʘʣʠ ʚ 5-

10 ʨʘʟ) ʠ ʩʥʠʞʝʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʫʩʣʫʛʠ ʚʦ VSAT-ʩʝʪʷʭ (ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʳ ʠʥʦʛʜʘ 

ʜʦʩʪʠʛʘʶʪ 3 ʮʝʥʪʦʚ ʟʘ ʤʠʥʫʪʫ). ɸ ʘʥʘʣʠʪʠʢʠ ʨʳʥʢʘ ʧʨʦʜʦʣʞʘʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʪʘʢʘʷ 

ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʠʪʩʷ ʝʱʝ ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʪʠʧʘ çʪʦʯʢʘ-ʪʦʯʢʘè, ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʤʦʥʦʧʦʣʠʟʠʨʫʶʱʠʝ ʩʧʫʪʥʠʢʦʚʳʝ ʨʘʜʠʦʨʝʩʫʨʩʳ, ʩʝʛʦʜʥʷ ʫʩʪʫʧʠʣʠ ʤʝʩʪʦ 

ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʝʪʷʤ ʪʠʧʘ çʪʦʯʢʘ-ʤʥʦʛʦʪʦʯʠʝè, ʩʦʩʪʦʷʱʠʤ ʦʙʳʯʥʦ ʠʟ ʤʦʱʥʦʡ 

ʮʝʥʪʨʘʣʴʥʦʡ ʩʪʘʥʮʠʠ, ʚʳʧʦʣʥʷʶʱʝʡ ʨʦʣʴ ʢʦʥʮʝʥʪʨʘʪʦʨʘ - ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʠ ʥʘʙʦʨʘ 

ʧʝʨʠʬʝʨʠʡʥʳʭ ʩʪʘʥʮʠʡ ʪʠʧʘ VSAT. 

 

ʂʦʨʧʦʨʘʪʠʚʥʳʝ VSAT ï ʩʝʪʠ. 

 

ʃʠʜʝʨʦʤ ʩʨʝʜʠ ʤʠʨʦʚʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʪʝʨʤʠʥʘʣʦʚ VSAT ʷʚʣʷʝʪʩʷ ʘʤʝʨʠʢʘʥʩʢʘʷ 

ʢʦʤʧʘʥʠʷ Hughes (ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʢʦʥʪʨʘʢʪʦʚ). ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʢʦʤʧʘʥʠʠ NEC, 



AT&T Tridon, GTE Spacenet, Scientific Atlanta. ʕʪʠ ʬʠʨʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ 

ʦʩʚʘʠʚʘʶʪ ʚʝʜʫʱʠʝ ʨʳʥʢʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʦʩʩʠʡʩʢʠʡ. 

 

ʊʘʙʣʠʮʘ 6.1. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ VSAT-ʩʪʘʥʮʠʡ ʢʦʤʧʘʥʠʠ Hughes 

 

ʊʠʧ ʩʪʘʥʮʠʠ  PES  TES  GES  TRES  

ʈʘʟʤʝʨ ʘʥʪʝʥʥ, ʤ  

1,8; 2,4 (ʉ, Ku) 

0,75; 

1; 1,2 (Ku)  

1,2; 2,4  

1,8; 2,4; 3,8 (C) 

1,2; 1,8; 2,4 

(Ku)  

1,8; 2,4; 

3,8 (ʉ, Ku)  

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, 

ʢʙʠʪ/ʩ  

1,2-64 (ʩʠʥʭʨ.) 

19,2 (ʘʩʠʥʭʨ.)  
9,6-32  9,6-8448  32-2048  

ʄʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ, 

ɺʪ  

0,5; 1; 2 (Ku) 0,5; 

1,0 (ʉ)  
5 (ʉ) 2 (Ku)  

20 ɺʪ (ʉ) 8 

ʠ 16 (Ku)  

5; 20 (ʉ) 2;  

8 (Ku)  

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ɺʪ  ʅ/ʜ  
75 (20 - 

ʦʞʠʜʘʥʠʝ)  
ʅ/ʜ  2  

ʈʘʟʤʝʨʳ, ʤʤ  ʅ/ʜ  380ʭ300ʭ90  
439ʭ109ʭ482 

190ʭ150ʭ310  

330ʭ66ʭ272 

(ʤʦʜʝʤ)  

ʄʘʩʩʘ, ʢʛ  ʅ/ʜ  8,5  
10,2 (IDU) 

8,2 (ODU)  

1,5 (ʤʦʜʝʤ)  

+2,7 

(ʧʠʪʘʥʠʝ)  

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʙʣʦʢʘ 

ODU, ʦʉ  

ʆʪ -30 ʜʦ +55  ʆʪ -30 ʜʦ +55  ʆʪ -40 ʜʦ +55  ʆʪ -40 ʜʦ +55  

ʇʨʠʤʝʯʘʥʠʝ. ʅ/ʜ - ʥʝʪ ʜʘʥʥʳʭ.  

 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʙʦʥʝʥʪʩʢʦʡ 

ʘʧʧʘʨʘʪʫʨʳ VSAT ʭʘʨʘʢʪʝʨʥʘ ʦʯʝʥʴ ʞʝʩʪʢʘʷ ʢʦʥʢʫʨʝʥʪʥʘʷ ʙʦʨʴʙʘ, ʘ ʧʦʪʦʤʫ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʥʘ ʥʝʛʦ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʝʥʦ. ʅʘʠʙʦʣʝʝ ʨʝʘʣʴʥʳʡ 

ʧʫʪʴ ʜʣʷ ʥʦʚʠʯʢʦʚ ʢ ʧʦʣʫʯʝʥʠʶ ʩʚʦʝʛʦ "ʢʫʩʦʯʢʘ ʧʠʨʦʛʘ" - ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʪʝʤʠ 

ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʫʞʝ ʧʨʦʯʥʦ ʟʘʥʷʣʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʠʰʫ ʥʘ ʵʪʦʤ ʨʳʥʢʝ. ɺʝʨʦʷʪʥʦ, 

ʪʘʢʦʡ ʧʫʪʴ ʙʫʜʝʪ ʥʘʠʤʝʥʝʝ ʙʦʣʝʟʥʝʥʥʳʤ ʠ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ VSAT-

ʩʪʘʥʮʠʡ. 

ɹʦʣʴʰʝ ʚʩʝʭ ʜʨʫʛʠʭ VSAT-ʪʝʨʤʠʥʘʣʦʚ ʚ ʨʦʩʩʠʡʩʢʠʭ ʩʝʪʷʭ ʩʚʷʟʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʪʘʥʮʠʠ ʩʝʤʝʡʩʪʚʘ NEXTAR ʢʦʨʧʦʨʘʮʠʠ NEC. ɺ ʩʦʩʪʘʚ ʪʠʧʦʚʦʡ ʘʙʦʥʝʥʪʩʢʦʡ ʩʪʘʥʮʠʠ 

NEXTAR ʚʭʦʜʷʪ ʥʘʨʫʞʥʳʡ (ODU) ʠ ʚʥʫʪʨʝʥʥʠʡ (IDU) ʙʣʦʢʠ ʠ ʜʚʫʭʨʝʬʣʝʢʪʦʨʥʘʷ 

ʧʝʨʝʥʘʮʝʣʠʚʘʝʤʘʷ ʧʦ ʘʟʠʤʫʪʫ ʠ ʫʛʣʫ ʤʝʩʪʘ ʘʥʪʝʥʥʘ (ʜʠʘʤʝʪʨ ʟʝʨʢʘʣʘ ʦʪ 1,2 ʜʦ 3,8 ʤ), 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʙʘʟʝ ʩʭʝʤʳ ʂʘʩʩʝʛʨʝʡʥʘ. ɽʝ ʚʘʞʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ - ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ - 108 ʢʤ/ʯʘʩ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʘʨʫʞʥʦʛʦ ʙʣʦʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʢʦʤʧʘʢʪʥʳʭ ʚʣʘʛʦʥʝʧʨʦʥʠʮʘʝʤʳʭ 

ʙʣʦʢʦʚ: ʄʐʋ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʠ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʦʛʨʝʚʘʪʝʣʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ 

ʩʪʘʥʮʠʶ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʩʪʨʘʥʳ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 50ʉ). 

ʄʐʋ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 72 ʜɹ ʧʨʠ ʰʫʤʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 60 K, ʘ 

ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5 ʜʦ 20 ɺʪ. 

ʉʪʘʥʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʘ ʜʣʷ ʨʘʙʦʪʳ ʢʘʢ ʚ ʨʝʞʠʤʝ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ 

ʢʘʥʘʣʦʚ ʧʦ ʪʨʝʙʦʚʘʥʠʶ DAMA, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʢʘʥʘʣʘʤʠ PAMA. 

ʊʨʝʙʫʝʤʳʡ ʪʠʧ ʩʦʝʜʠʥʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ. 

 

ʊʘʙʣʠʮʘ 6.2. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʣʦʢʘ NEXTAR ODU 

 

ʇʝʨʝʜʘʯʘ  ʇʨʠʝʤ  



ɺʭʦʜʥʘʷ ʯʘʩʪʦʪʘ, ʄɻʮ 180+-20 ɺʭʦʜʥʘʷ ʯʘʩʪʦʪʘ, ʄɻʮ 3,7-4,2 

ɺʳʭʦʜʥʘʷ ʯʘʩʪʦʪʘ, ɻɻʮ 
5,925-

6,425 

ɺʳʭʦʜʥʘʷ ʯʘʩʪʦʪʘ, 

ʄɻʮ 

1135+-

20 

ʋʨʦʚʝʥʴ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʜɹ/ʤɺʪ  
ʆʪ -5 ʜʦ 

40 
ʋʩʠʣʝʥʠʝ, ʜɹ 72 

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ, ɺʪ (ʥʘʩʳʱʝʥʠʝ)   ʈʘʟʙʨʦʩ ʫʩʠʣʝʥʠʷ, ʜɹ +12/-8 

ʇʨʝʜʝʣʳ ʨʝʛʫʣʠʨʦʚʢʠ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ (ʰʘʛ 

0,5 ʜɹ), ʜɹ  
14 

ʐʫʤʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, K  
60 

 

VSAT-ʩʝʪʴ ʥʘ ʙʘʟʝ ʩʪʘʥʮʠʡ NEXTAR ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʟʘʠʤʥʦ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʦ ʩʧʦʩʦʙʫ ʜʦʩʪʫʧʘ ʩʝʪʝʡ: NEXTAR AA/TDMA ʠ NEXTAR BOD, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʨʘʟʥʳʭ 

ʧʨʠʥʮʠʧʘʭ ʨʘʟʜʝʣʝʥʠʷ ʨʝʩʫʨʩʘ ʩʧʫʪʥʠʢʦʚʦʛʦ ʨʝʪʨʘʥʩʣʷʪʦʨʘ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ 

ʩʝʪʠ ʥʘʰʝʣ ʦʪʨʘʞʝʥʠʝ ʠ ʚ ʩʪʨʫʢʪʫʨʝ VSAT-ʩʪʘʥʮʠʠ. ɺ ʩʦʩʪʘʚ ʟʝʤʥʦʡ ʩʪʘʥʮʠʠ NEXTAR 

ʚʭʦʜʷʪ ʜʚʘ ʚʥʫʪʨʝʥʥʠʭ ʙʣʦʢʘ: BOD IDU ʠ AA/TDMA IDU. 

ɹʣʦʢ AA/TDMA IDU ʨʘʩʧʦʣʦʞʝʥ ʨʷʜʦʤ ʩ ʦʢʦʥʝʯʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

DTE (data terminal equipment); ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʪʦʢʦʣ X.25 ʠ ʠʤʝʝʪ ʪʨʠ ʩʠʥʭʨʦʥʥʳʭ 

ʠʥʪʝʨʬʝʡʩʘ RS-232 (ʩʢʦʨʦʩʪʴ 1,2-19,2 ʢʙʠʪ/ʩ). 

ʇʣʘʪʘ ʛʦʣʦʩʦʚʦʛʦ ʢʘʥʘʣʘ (VO CH Card) ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʨʠ ʚʠʜʘ ʪʝʣʝʬʦʥʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ: 2W FXS, 2W FXO ʠ 4W E&M. ʈʝʞʠʤ ʜʚʫʭʧʨʦʚʦʜʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ FXS 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʷʤʫʶ ʪʝʣʝʬʦʥʥʫʶ ʠʣʠ ʬʘʢʩʠʤʠʣʴʥʫʶ ʩʚʷʟʴ (ʩʢʦʨʦʩʪʴ ʦʪ 0,3 ʜʦ 9,6 

ʢʙʠʪ/ʩ). ʈʝʞʠʤ FXO ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʤʫʣʷʮʠʶ ʩʚʷʟʠ ʩ ʤʝʩʪʥʦʡ ʠʣʠ ʫʯʨʝʞʜʝʥʯʝʩʢʦʡ ɸʊʉ, 

ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʤʧʫʣʴʩʥʳʡ, ʪʘʢ ʠ ʪʦʥʦʚʳʡ ʥʘʙʦʨ ʥʦʤʝʨʘ. 

ɸʣʛʦʨʠʪʤ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦ ʟʘʛʨʫʞʘʝʪʩʷ ʠʟ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʚ 

ʢʘʞʜʫʶ ʧʣʘʪʫ VO CH. ʉʪʘʥʜʘʨʪʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʜʚʘ ʘʣʛʦʨʠʪʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʠ - 

ADPCM, G.721 (ʩʦ ʩʢʦʨʦʩʪʴʶ 32 ʢʙʠʪ/ʩ) ʠ LD-CELP, G.728 (16 ʢʙʠʪ/ʩ). ʇʝʨʝʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 64 ʢʙʠʪ/ʩ (BPSK) ʠ 128 ʢʙʠʪ/ʩ (QPSK). 

ʇʣʘʪʘ ʩʚʦʙʦʜʥʦʛʦ ʢʘʥʘʣʘ (CL CH Card) ʠʤʝʝʪ ʦʜʠʥ ʩʠʥʭʨʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ 9,6 ʜʦ 2048 ʢʙʠʪ/ʩ. ʉʪʘʥʜʘʨʪʥʳʡ 

ʩʠʥʭʨʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʝʮʠʬʠʢʘʮʠʠ RS-449/442. ʀʥʪʝʨʬʝʡʩʳ V.35 ʠʣʠ 

G.703 ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʘʪ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ Hub-ʩʪʘʥʮʠʠ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʤʦʡ ʰʣʶʟʦʤ, ʩʧʦʩʦʙʥʦ 

ʦʙʩʣʫʞʠʪʴ ʜʦ 3 ʪʳʩ. ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ ʠʣʠ ʜʦ 8 ʪʳʩ. ʢʘʥʘʣʦʚ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʥʘʛʨʫʟʢʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 16 ʪʳʩ. ʚʳʟʦʚʦʚ ʚ ʯʘʩ. 

ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ɿʉ ʩʭʦʜʥʳ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʘʙʦʥʝʥʪʩʢʦʡ ʩʪʘʥʮʠʠ NEXTAR - ʦʥʘ ʪʦʞʝ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʘʥʪʝʥʥ, 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʙʣʦʢʦʚ ʠ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʤʦʜʝʤʳ, ʢʦʥʪʨʦʣʣʝʨʳ ʠ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ. ʅʘ Hub-ʩʪʘʥʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʪʝʥʥʳ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ 

(ʦʪ 4,5 ʜʦ 11 ʤ) ʩ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʣʝʞʝʥʠʷ ʟʘ ʩʧʫʪʥʠʢʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʝʥʥ 

(ʦʙʳʯʥʦ ʜʚʝ-ʪʨʠ) ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʩʧʫʪʥʠʢʦʚ. 

ɺ ʩʦʩʪʘʚ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʯʘʩʪʠ Hub-ʩʪʘʥʮʠʠ ʚʭʦʜʷʪ ʄʐʋ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʯʘʩʪʦʪʳ, 

ʫʩʠʣʠʪʝʣʠ ʤʦʱʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʤʝʶʪ 100%-ʥʦʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʧʦ ʩʭʝʤʝ 1+1 ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ. ʀʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʨʘʜʠʦʯʘʩʪʦʪʥʳʤ ʠ ʩʝʪʝʚʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦ ʢʘʥʘʣʫ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʝ 140 ʄɻʮ. 

ʏʝʪʳʨʝʭʢʘʥʘʣʴʥʳʡ ʤʦʜʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʢʦʥʯʝʥʥʳʡ ʙʣʦʢ, 

ʢʦʪʦʨʳʡ ʢʨʦʤʝ ʢʘʥʘʣʴʥʳʭ ʧʣʘʪ (VO CH Card ʠʣʠ CL CH Card) ʠʤʝʝʪ ʤʦʜʝʤ ʆʂʉ (ʦʙʱʝʛʦ 

ʢʘʥʘʣʘ ʩʠʛʥʘʣʠʟʘʮʠʠ) ʠ ʙʣʦʢ ʧʠʪʘʥʠʷ. ʇʦʣʥʦʩʪʴʶ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʘʷ ʩʪʦʡʢʘ ʠʟ ʰʝʩʪʠ 

ʤʦʜʝʤʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ 24 ʢʘʥʘʣʘ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʥʘ ʙʘʟʝ ʰʣʶʟʘ, ʧʦʩʪʨʦʝʥʘ ʢʘʢ ʣʦʢʘʣʴʥʘʷ 

ʩʝʪʴ ʩ ʦʜʥʠʤ ʩʝʨʚʝʨʦʤ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʙʦʯʠʤʠ ʩʪʘʥʮʠʷʤʠ ʦʧʝʨʘʪʦʨʦʚ. ʇʝʨʚʠʯʥʳʡ 

DAMA -ʢʦʥʪʨʦʣʣʝʨ (PDC) ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩʦʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʩ ʘʙʦʥʝʥʪʩʢʠʤʠ 



ʪʝʨʤʠʥʘʣʘʤʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʙʝʟ ʫʯʘʩʪʠʷ ʦʧʝʨʘʪʦʨʘ. ʆʥ ʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʙʠʣʣʠʥʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʞʜʦʤ ʟʚʦʥʢʝ. ɹʠʣʣʠʥʛʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʦʩʪʫʧʘʝʪ ʚ ʧʦʜʩʠʩʪʝʤʫ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ BISE (Billing Information Storage Equipment). 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʮʠʦʥʘʣʴʥʦ ʥʘʨʘʱʠʚʘʪʴ ʪʨʘʬʠʢ ʠ ʨʘʩʰʠʨʷʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʧʦ 

ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʩʝʪʠ. 

 

         ʉʠʩʪʝʤʘ çʗʤʘʣè 

ʀʟʚʝʩʪʥʳʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʈʂʂ 

"ʕʥʝʨʛʠʷ" ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʠ ʧʨʦʠʟʚʦʜʠʪ ʪʨʠ ʪʠʧʘ ɿʉ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ: ʮʝʥʪʨʘʣʴʥʫʶ ɿʉ (ʎɿʉ) ʜʣʷ ʪʝʣʝʧʦʨʪʦʚ, ʫʟʣʦʚʫʶ ɿʉ (ʋɿʉ) ʠ ʘʙʦʥʝʥʪʩʢʫʶ 

ɿʉ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʪʠ "ʗʤʘʣ". 

 

ʊʘʙʣʠʮʘ 6.3. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿʉ ʩʠʩʪʝʤʳ "ʗʤʘʣ" 

 

ʇʘʨʘʤʝʪʨ  
ʊʠʧ 3ʉ  

ʎʝʥʪʨʘʣʴʥʘʷ  ʋʟʣʦʚʘʷ  ɸʙʦʥʝʥʪʩʢʘʷ  

ʉʫʤʤʘʨʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʢʙʠʪ  ɹʦʣʝʝ 8448 ɼʦ 4096 ɼʦ 2048 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ʄɻʮ   

   ʇʨʠʝʤ  3620-4200  

   ʇʝʨʝʜʘʯʘ  5850-6425 

ɼʠʘʤʝʪʨ ʘʥʪʝʥʥʳ, ʤ  4,5/5,0/6,0 4,5/5,0/6,0 2,5/3,5/4,5 

ʄʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ, ɺʪ  400/700 125/150 5/10/20/40 

ʊʝʤʧʝʨʘʪʫʨʘ ʰʫʤʘ ʄʐʋ, ʂ  35-65 

ɺʠʜ ʤʦʜʫʣʷʮʠʠ  ʌʄ-2/ʌʄ-4 

ʂʦʜʠʨʦʚʘʥʠʝ  ʩʚʝʨʪʦʯʥʦʝ, R=1/2, 3/4, 7/8 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ  18 6,0 1,5 

 

ɿʝʤʥʳʝ ʩʪʘʥʮʠʠ ʩʝʪʠ "ʗʤʘʣ" ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 

2048 ʄʙʠʪ/ʩ (ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ) ʠ ʜʦ 192 ʢʙʠʪ/ʩ (VSAT-ʪʝʨʤʠʥʘʣʳ) ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʩʠʛʥʘʣʠʟʘʮʠʠ, 

ʬʘʢʩʠʤʠʣʴʥʦʡ ʩʚʷʟʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 2,4- 9,6 ʢʙʠʪ/ʩ, ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʚʳʰʝ 

115 ʢʙʠʪ/ʩ (ʩʠʥʭʨʦʥʥʳʝ), ʘ ʪʘʢʞʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ. 

ɿʉ ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʘʥʪʝʥʥ (ʚ ʦʩʥʦʚʥʦʤ ʘʥʪʝʥʥʳʤ ʧʦʩʪʦʤ "ʇʠʭʪʘ", 

ʦʩʥʘʱʘʝʤʳʤ ʧʦʟʠʮʠʦʥʝʨʦʤ "ɹʫʩʥʘ", ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʥʘʚʝʜʝʥʠʷ, ʠ ʫʩʠʣʠʪʝʣʷʤʠ ʤʦʱʥʦʩʪʠ ʬʠʨʤ MATRA MARCONI, 125 ɺʪ ʠ SKY DATE, 20 

ɺʪ). ɺ ʵʪʠʭ ɿʉ ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʜʝʤʳ ʪʠʧʘ SDM (SDM-100, SDM-600) ʠ ʤʫʣʴʪʠʧʣʝʢʩʦʨʳ 

ʉʍ-1000. 

ʄʦʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ɿʉ "ʗʤʘʣ" ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʤʝʥʫ ʣʶʙʦʛʦ ʙʣʦʢʘ ʠ ʥʘʨʘʱʠʚʘʥʠʝ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʝʝ ʧʨʠ ʤʦʨʘʣʴʥʦʤ ʫʩʪʘʨʝʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʚʚʦʜʠʪʴ ʥʦʚʳʝ ʬʫʥʢʮʠʠ ʙʝʟ 

ʚʩʷʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦʨʘʙʦʪʦʢ ʩʪʘʥʮʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʛʘʨʘʥʪʠʨʫʝʪ ʪʘʢʞʝ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʜʦʧʫʩʢʘʷ ʧʨʠʤʝʥʝʥʠʝ 

ʘʧʧʘʨʘʪʫʨʳ ʣʶʙʦʛʦ ʪʠʧʘ. ʅʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʦʦʙʨʘʟʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʚ ʩʦʩʪʘʚʝ ɿʉ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʦʜʝʤ MD7000, ʟʘʪʝʤ SDM-100 ʠ SDM-6000, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʝʟ ʜʦʚʦʜʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʝʡʪʠ ʥʘ ʥʦʚʳʝ ʤʝʪʦʜʳ ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʠ. 

ɿʉ ʩʝʪʠ "ʗʤʘʣ" ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʰʠʨʝʥʥʳʡ ʉ-ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ: 5760- 6125 ʄɻʮ (ʧʝʨʝʜʘʯʘ) 

ʠ 3460-3800 ʄɻʮ (ʧʨʠʝʤ). ʉʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʘʷ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ ʠʤʝʝʪ 

ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʦʚ 5850 ʠ 3650 ʄɻʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ (Intelsat, Inmarsat, USAsat, Aziasat) ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʩʚʷʟʠ (ʚ 



ʀʥʜʠʠ, ʂʠʪʘʝ, ʉʠʥʛʘʧʫʨʝ, ʀʥʜʦʥʝʟʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ) ʧʦʜʘʣʠ ʟʘʷʚʢʠ ʚ ʄʉʕ ʥʘ ʵʪʦʪ 

ʨʘʩʰʠʨʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʢʘʢ ʥʘ ʨʘʙʦʯʠʡ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʝʛʦ ʘʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʘʥʪʝʥʥʳʭ ʧʦʩʪʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʯʘʩʪʦʪʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ʉ-ʜʠʘʧʘʟʦʥ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ) "ʗʤʘʣ" 

ʩʤʝʱʝʥ, ʘ ɿʉ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʠ ʯʝʨʝʟ ʩʧʫʪʥʠʢʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʉ-ʜʠʘʧʘʟʦʥʘ, ʩʫʤʤʘʨʥʘʷ 

ʨʘʙʦʯʘʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ ɿʉ "ʗʤʘʣ" ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 600 ʄɻʮ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʧʣʦʪʥʝʥʠʷ ʧʨʠ ʧʦʣʷʨʠʟʘʮʠʠ ʩʠʛʥʘʣʘ ʥʘʢʣʘʜʳʚʘʝʪ ʥʘ ɿʉ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʆʊʊ ʄʠʥʩʚʷʟʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʣʣʠʧʪʠʯʥʦʩʪʠ 

ʘʥʪʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 0,92, ʨʘʟʚʷʟʢʘ ʧʦ ʧʦʣʷʨʠʟʘʮʠʠ - 27,6 ʜɹ. ɼʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʥʘ ʂɸ "ʗʤʘʣ" ʧʨʠʤʝʥʷʶʪʩʷ ʘʥʪʝʥʥʳ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʵʣʣʠʧʪʠʯʥʦʩʪʠ 0,82, ʨʘʟʚʷʟʢʘ ʧʦ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʩ ʜʚʫʤʷ ʂɸ ʥʘ 

ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʩʪʦʷʥʠʷ ʩʦʩʪʘʚʠʪ ʦʪ 17 ʜʦ 27,6 ʜɹ. 

ʆʛʨʘʥʠʯʝʥʥʳʡ ʟʘʧʘʩ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʂɸ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʪʚʦʣʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʨʝʪʨʘʥʩʣʷʪʦʨʘ. ɼʣʷ ʵʪʦʛʦ ʚ ɿʉ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʘʢʪʳ ʧʨʠʝʤʘ-

ʧʝʨʝʜʘʯʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʪʘʢʞʝ ʬʫʥʢʮʠʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʧʦʣʥʳʡ 

ʦʪʢʘʟ ʩʪʘʥʮʠʠ. ɽʱʝ ʦʜʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ɿʉ "ʗʤʘʣ" - ʩʦʚʤʝʱʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʫʥʢʮʠʡ ʚ 

ʦʜʥʦʤ ʘʧʧʘʨʘʪʥʦʤ ʩʨʝʜʩʪʚʝ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʙʦʣʝʝ 

ʨʝʥʪʘʙʝʣʴʥʦʡ. 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʪʝʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʚ ʈʦʩʩʠʠ - 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʩʠʩʪʝʤʳ ʥʘʚʝʜʝʥʠʷ ʥʘ VSAT-ʪʝʨʤʠʥʘʣʘʭ, ʠʤʝʶʱʘʷ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʪʨʠ ʠʩʪʦʯʥʠʢʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʘʥʝʝ ʩʠʩʪʝʤʳ ʥʘʚʝʜʝʥʠʷ ʧʦ ʮʝʣʝʫʢʘʟʘʥʠʷʤ (ʚ ʦʩʥʦʚʥʦʤ 

ʜʣʷ ʚʦʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ) ʥʠʢʦʛʜʘ ʥʝ ʥʘʡʜʫʪ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʣʷ ʉʉʉ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʟ-ʟʘ ʠʭ ʙʦʣʴʰʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʧʘʜʥʳʝ ʦʧʝʨʘʪʦʨʳ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ɿʉ ʧʨʠ ʨʘʙʦʪʝ ʚ ʈʦʩʩʠʠ 

ʠʩʧʦʣʴʟʫʶʪ ʘʥʪʝʥʥʳʝ ʧʦʩʪʳ ʥʘʰʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʘʷ ʵʢʦʥʦʤʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʣʦʞʥʦʩʪʷʤ, ʪʘʢ ʢʘʢ ʥʘʰʠ ʘʣʛʦʨʠʪʤʳ ʩʠʩʪʝʤ ʥʘʚʝʜʝʥʠʷ 

ʦʩʪʘʚʣʷʶʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ, ʥʝ ʛʦʚʦʨʷ ʫʞ ʦ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ, ʦʩʦʙʝʥʥʦ ʚ ʞʝʩʪʢʠʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʊʨʝʪʠʡ ʠʩʪʦʯʥʠʢ - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚ-ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʩʝʨʠʡ "ɻʦʨʠʟʦʥʪ" ʠ 

"ʕʢʩʧʨʝʩʩ". ɺ ʥʠʭ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʟʣʫʯʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʠʣʦʪ-ʩʠʛʥʘʣʘ, 

ʢʘʢ ʚʦ ʚʩʝʭ ʟʘʨʫʙʝʞʥʳʭ ʩʧʫʪʥʠʢʘʭ ʩʚʷʟʠ. ʇʨʠ ʧʨʠʝʤʝ ʩʠʛʥʘʣʘ ʦʪ ʵʪʠʭ ʨʦʩʩʠʡʩʢʠʭ ʂɸ ʥʘ 

ʛʨʘʥʠʮʝ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ (ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ) ʫʨʦʚʥʷ 

ʩʠʛʥʘʣʘ. ʅʦ ʵʪʠ ʦʙʣʘʩʪʠ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʧʨʠʝʤʘ ʢʘʢ ʨʘʟ ʠ ʚʢʣʶʯʘʶʪ ʨʘʡʦʥʳ ʉʝʚʝʨʘ, ʛʜʝ ʚ 

ʦʩʥʦʚʥʦʤ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʪʴ "ʗʤʘʣ". ʇʦʵʪʦʤʫ ʜʣʷ VSAT-ʩʪʘʥʮʠʠ "ʗʤʘʣ" ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʦʪʜʝʣʴʥʦʛʦ ʢʘʥʘʣʘ/ʪʨʘʢʪʘ ʚ ʨʘʤʢʘʭ ɿʉ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʣʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʥʘʚʝʜʝʥʠʷ. 

ʉʧʝʮʠʬʠʢʘ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ɿʉ "ʗʤʘʣ" (ʯʘʱʝ ʚʩʝʛʦ ʚ ʩʝʚʝʨʥʳʭ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 

ʨʘʡʦʥʘʭ), ʘ ʪʘʢʞʝ ʥʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ (ʜʣʷ ʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ) 

ʦʧʨʝʜʝʣʠʣʠ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʝʞʥʦʩʪʠ ʩʪʘʥʮʠʡ: ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ɿʉ 

ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 0,9999. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʪʦʣʴ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʚ ɿʉ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʭʝʤʳ ʢʘʢ "ʭʦʣʦʜʥʦʛʦ", ʪʘʢ ʠ "ʛʦʨʷʯʝʛʦ" ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. ʇʦʜʪʚʝʨʞʜʝʥʥʘʷ 

ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ɿʉ ʩʦʩʪʘʚʣʷʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 10 000 ʯ 

ʜʣʷ ʪʝʣʝʧʦʨʪʦʚ ʠ ʋɿʉ ʠ ʙʦʣʝʝ 15 000 ʯ ʜʣʷ VSAT-ʩʪʘʥʮʠʡ. ʆʞʠʜʘʝʤʘʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ 

ʥʦʚʳʭ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ɿʉ ʙʫʜʝʪ ʥʝ ʤʝʥʝʝ 50 000 ʯ. 

ʉʪʘʥʮʠʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ: ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʘʨʭʠʚʠʨʦʚʘʥʠʝ 

ʩʚʝʜʝʥʠʡ ʦʙ ʦʪʢʘʟʘʭ, ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʠ ʪ. ʜ. 

ʧʨʦʠʩʭʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʙʣʦʢʦʚ ʚʝʜʝʪʩʷ 

ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʰʣʝʡʬʦʚʳʡ ʢʦʥʪʨʦʣʴ ʧʦ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʝ ʠ ʧʦ ʨʘʜʠʦʯʘʩʪʦʪʝ, ʘ 



ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʷ ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʥʝ ʪʦʣʴʢʦ 

ɿʉ, ʥʦ ʠ ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʣʠʥʠʠ. 

ɿʉ ʦʩʥʘʱʝʥʘ ʩʪʘʥʜʘʨʪʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʩʪʘʥʮʠʦʥʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ ʢʘʢ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʢʦʤʘʥʜʘʤ ʠʟ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʴʶ. 

ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ ʂɸ "ʗʤʘʣ" ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʈʦʩʩʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʟʝʤʥʳʭ ʩʪʘʥʮʠʡ ʉʉʉ "ʗʤʘʣ" ʚʝʜʝʪʩʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ 

ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʝ ʪʝʨʤʠʥʘʣʳ VSAT 

 

ʆʧʠʩʘʥʠʝ VSAT-ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʳʣʦ ʙʳ ʥʝʧʦʣʥʳʤ ʙʝʟ ʫʧʦʤʠʥʘʥʠʷ ʦ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʨʤʠʥʘʣʘʭ. ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʥʘʟʚʘʥʠʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ 

ʦʙʱʝʤ ʧʦʪʦʢʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʨʘʟʥʳʭ ʚʠʜʦʚ ʩʣʫʞʙ ʩʚʷʟʠ ʠʣʠ ʧʦʪʦʤʫ, ʯʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ 

ʥʘʟʚʘʥʠʝ ʙʦʣʝʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʝʪʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʨʘʟʥʦʨʦʜʥʳʝ ʫʩʣʫʛʠ, ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʶʪ ʤʫʣʴʪʠʤʝʜʠʘ-ʩʝʪʷʤʠ. ʆʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʦʠʭ ʘʙʦʥʝʥʪʦʚ ʮʝʣʳʤ ʩʧʝʢʪʨʦʤ ʫʩʣʫʛ ʦʪ ʧʨʦʩʪʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʜʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. ʆʪʯʘʩʪʠ ʵʪʦʪ ʪʝʨʤʠʥ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʥʚʝʨʛʝʥʮʠʶ ʫʩʣʫʛ ʩʚʷʟʠ ʠ ʚʝʱʘʥʠʷ, ʢʦʛʜʘ-ʪʦ ʦʯʝʥʴ ʜʘʣʝʢʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ɸ ʧʦ ʧʨʦʛʥʦʟʘʤ ʘʥʘʣʠʪʠʢʦʚ ʨʳʥʢʘ, ʩʣʠʷʥʠʝ ʩʚʷʟʠ ʠ ʚʝʱʘʥʠʷ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ 

ʩʦʟʜʘʥʠʶ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ VSAT-ʪʝʭʥʦʣʦʛʠʡ. 

ʉʝʛʦʜʥʷ ʨʘʟʨʘʙʦʪʢʦʡ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʲʝʜʠʥʠʪʴ 

ʪʨʘʜʠʮʠʦʥʥʫʶ ʪʝʣʝʬʦʥʥʫʶ ʩʚʷʟʴ, ʥʠʟʢʦʩʢʦʨʦʩʪʥʫʶ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ, ʪʝʣʝʚʠʜʝʥʠʝ, 

ʨʘʜʠʦʚʝʱʘʥʠʝ, IP ʠ DVB-ʧʦʪʦʢʠ ʜʘʥʥʳʭ, ʚ ʤʠʨʝ ʟʘʥʷʪ ʥʝ ʦʜʠʥ ʜʝʩʷʪʦʢ ʬʠʨʤ. 

ɹʝʟʫʩʣʦʚʥʳʤ ʣʠʜʝʨʦʤ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʝʪʩʷ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ HNS. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ VSAT ʪʝʨʤʠʥʘʣʦʚ ʚʦʟʥʠʢʣʘ ʠ ʥʦʚʘʷ ʘʙʙʨʝʚʠʘʪʫʨʘ MMV 

(Multimedia VSAT). ʊʝʨʤʠʥʘʣʳ MMV ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʠ ʟʚʫʢʦʚʦʛʦ ʚʝʱʘʥʠʷ. ʀʭ ʙʘʟʦʚʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʚ Internet, ʨʘʙʦʪʘ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʪʨʘʩʝʪʷʭ, ʠʥʪʝʨʘʢʪʠʚʥʦʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʧʝʨʝʜʘʯʠ ʪʠʧʘ ʮʠʨʢʫʣʷʨʥʳʭ 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʪʨʘʥʩʣʷʮʠʡ, ʜʝʣʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʘʡʣʦʚ. 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʧʫʪʠ ʩʦʟʜʘʥʠʷ 

ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʝʪʝʡ ʷʚʣʷʣʘʩʴ ʥʠʟʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʪʘʥʮʠʡ, ʥʝ ʧʦʟʚʦʣʷʶʱʘʷ ʜʦʩʪʘʚʣʷʪʴ ʫʜʘʣʝʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ Web-

ʩʪʨʘʥʠʮʳ ʠʣʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʚʠʜʝʦʧʨʦʩʤʦʪʨʳ. ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʢʦʤʧʘʥʠʝʡ HNS 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚ ʚʠʜʝ ʤʘʣʦʛʘʙʘʨʠʪʥʦʡ VSAT-ʩʪʘʥʮʠʠ IP-Advantage 

ʩ ʘʥʪʝʥʥʦʡ ʜʠʘʤʝʪʨʦʤ ʦʜʠʥ ʤʝʪʨ. 

ʅʘ ʫʜʘʣʝʥʥʳʝ ʩʪʘʥʮʠʠ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʫʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 24 

ʄʙʠʪ/ʩ ʩ ʧʦʤʦʱʴʶ ʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ IP-Advantage. ɺ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʨʦʪʢʠʝ 

ʟʘʧʨʦʩʳ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚ 3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ISDN ʢʘʥʘʣʝ - ʜʦ 200 

ʢʙʠʪ/ʩ. 

ɺ ʈʦʩʩʠʠ ʞʝ ʦʙ ʵʪʦʤ ʪʠʧʝ ʪʝʨʤʠʥʘʣʦʚ ʟʥʘʶʪ ʪʦʣʴʢʦ ʧʦʥʘʩʣʳʰʢʝ, ʭʦʪʷ ʥʘ ʧʦʩʣʝʜʥʝʡ 

ʚʳʩʪʘʚʢʝ Cable & Satellite ʠʥʪʝʨʝʩ ʢ ʝʱʝ ʦʜʥʦʡ ʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʝ Hughes ʧʨʦʷʚʠʣʠ ʤʥʦʛʠʝ 

ʦʧʝʨʘʪʦʨʳ. 

ʄʫʣʴʪʠʤʝʜʠʡʥʳʡ ʪʝʨʤʠʥʘʣ DirecWay, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʵʪʦʡ ʢʦʤʧʘʥʠʝʡ ʚ 1999 ʛ., 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʥʪʝʛʨʘʮʠʠ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʷ PES ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ DirectPC, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ Internet-ʧʨʠʣʦʞʝʥʠʡ . 

ʉʧʫʪʥʠʢʦʚʳʡ ʢʘʥʘʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʝʨʚʝʨʦʚ ʢ ʫʜʘʣʝʥʥʳʤ 

ʪʝʨʤʠʥʘʣʘʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 64, 128 ʠʣʠ 256 ʢʙʠʪ/ʩ, ʘ ʧʨʠʝʤ - ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 550 ʢʙʠʪ/ʩ ʜʦ 

24 ʄʙʠʪ/ʩ, ʧʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʥʘ ʦʜʥʦ TCP-ʩʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 2,5 ʄʙʠʪ/ʩ. 



ʊʝʨʤʠʥʘʣ DirecWay MMV ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʚʩʝʭ ʪʨʘʜʠʮʠʦʥʥʳʭ IP-ʧʨʠʣʦʞʝʥʠʡ. 

ʊʝʣʝʚʠʟʠʦʥʥʦʝ ʠ ʟʚʫʢʦʚʦʝ ʚʝʱʘʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʘ ʦʙʳʯʥʳʡ ʪʝʣʝʚʠʟʦʨ, ʪʘʢ ʠ ʥʘ ʇʂ. 

ʊʝʨʤʠʥʘʣʳ DirecWay MMV ʙʫʜʫʪ ʚʳʧʫʩʢʘʪʴʩʷ ʩ ʘʥʪʝʥʥʘʤʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 0,75 ʜʦ 2,4 ʤ 

ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʉ ʠ Ku. 

ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ VSAT-ʩʪʘʥʮʠʡ, ʥʘʧʨʠʤʝʨ ɿɸʆ 

"ʉʘʪʠʩ-ʊʃ-94" . ʆʜʥʘʢʦ ʧʦʯʪʠ ʜʣʷ ʚʩʝʭ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʦʜʥʘ ʪʝʥʜʝʥʮʠʷ: ʧʨʠ ʚʳʧʫʩʢʝ 

ʦʩʥʦʚʥʳʭ ʤʦʜʫʣʝʡ ɿʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʨʫʙʝʞʥʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 

ʘʥʪʝʥʥʳʭ ʩʠʩʪʝʤ, ʪʦ ʵʪʘ ʨʦʩʩʠʡʩʢʘʷ ʧʨʦʜʫʢʮʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʥʝ ʫʩʪʫʧʘʝʪ ʟʘʨʫʙʝʞʥʳʤ 

ʦʙʨʘʟʮʘʤ, ʘ ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʝʚʦʩʭʦʜʠʪ ʠʭ. 

 

  ɽʚʨʦʧʝʡʩʢʠʝ ʧʨʦʝʢʪʳ ACTS 

 

        ʉʝʛʦʜʥʷ ʤʥʦʛʦ ʛʦʚʦʨʠʪʩʷ ʦ ʤʫʣʴʪʠʤʝʜʠʘ ï ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʙ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʩʣʫʛʘʭ, ʩʤʳʩʣ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʣʫʯʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ ʢ ʝʝ ʠʩʪʦʯʥʠʢʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʢʘ ʝʱʝ ʥʝ 

ʩʦʚʩʝʤ ʷʩʥʦ, ʢʘʢ ʙʫʜʫʪ ʵʪʠ ʥʦʚʦʚʚʝʜʝʥʠʷ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʙʫʜʫʱʝʤ: ʪʦ ʣʠ ʜʣʷ ʧʦʢʫʧʦʢ ʧʦ 

ʪʝʣʝʚʠʟʦʨʫ, ʪʦ ʣʠ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʚʨʘʯʫ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨ, ʪʦ ʣʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

"ʚʠʨʪʫʘʣʴʥʳʭ" ʨʘʟʚʣʝʯʝʥʠʡ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʧʨʠʤʝʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʥʘʜʦ ʩʪʨʝʤʠʪʩʷ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʤʫʣʴʪʠʤʝʜʠʘ.  

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ ʤʫʣʴʪʠʤʝʜʠʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʯʝʤ ʩʫʱʝʩʪʚʫʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

(ʚ ʯʘʩʪʥʦʩʪʠ, ʚʠʜʝʦʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʧʘʤʷʪʴ ʦʙʲʝʤʦʤ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʛʠʛʘʙʘʡʪ ʠ 

ʚʳʰʝ). ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʝʪʠ ʩʚʷʟʠ ʥʝ ʛʦʜʷʪʩʷ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʣʫʞʙ ʤʫʣʴʪʠʤʝʜʠʘ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʣʠʥʠʡ ʧʝʨʝʜʘʯʠ. 

ʃʦʢʘʣʴʥʳʝ (LAN) ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ (MAN) ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ, ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʪʨʘʥʩʣʷʮʠʠ ʥʝʧʨʝʨʳʚʥʳʭ ʩʠʛʥʘʣʦʚ 

ʤʫʣʴʪʠʤʝʜʠʘ. 

ʇʨʝʦʜʦʣʝʪʴ ʵʪʠ ʪʨʫʜʥʦʩʪʠ ʤʦʞʥʦ ʧʫʪʝʤ ʩʞʘʪʠʷ ʩʠʛʥʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʥʠʞʘʪʴ 

ʪʨʝʙʫʝʤʳʡ ʦʙʲʝʤ ʧʘʤʷʪʠ ʠ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʦʚ. 

ʈʘʟʚʠʪʠʝ ʤʫʣʴʪʠʤʝʜʠʘ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʟʜʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʫʩʣʫʛ, ʤʦʞʝʪ ʜʘʪʴ ʨʘʙʦʪʫ ʤʥʦʛʠʤ ʣʶʜʷʤ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ ʩʤʦʛʫʪ ʧʨʝʜʣʘʛʘʪʴ ʩʚʦʠ ʫʩʣʫʛʠ ʩ ʧʦʤʦʱʴʶ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʨʝʜʩʪʚ. ɺʥʝʜʨʝʥʠʝ 

ʤʫʣʴʪʠʤʝʜʠʘ ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʠ ʜʨʫʛʠʝ ʩʦʮʠʘʣʴʥʳʝ ʟʘʜʘʯʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʙʳ ʯʘʩʪʴ 

ʞʠʪʝʣʝʡ ʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘ ʩʤʦʛʣʠ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ 

(ʇʂ), ʥʝ ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʦʙʱʝʩʪʚʫ ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʤʥʦʛʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʰʠʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʧʨʦʙʣʝʤʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʢʘ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʦʩʦʙʝʥʥʦ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʥʝʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ 

ʚʥʝ ʦʬʠʩʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʫʣʴʪʠʤʝʜʠʡʥʦʝ ʪʝʣʝ- ʠ ʨʘʜʠʦʚʝʱʘʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʪʘʢʦʡ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ, ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʪʝʣʝʟʨʠʪʝʣʷ) ʚʣʠʷʪʴ ʥʘ ʩʦʩʪʘʚ ʠ ʭʘʨʘʢʪʝʨ ʪʨʘʥʩʣʠʨʫʝʤʦʡ ʝʤʫ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʨʝʘʣʴʥʦʩʪʴ. 

ɺʝʨʦʷʪʥʦ, ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʫʣʴʪʠʤʝʜʠʘ-ʫʩʣʫʛʠ ï ʧʨʦʣʝʛʘʝʪ 

ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʧʫʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʣʝʚʠʜʝʥʠʷ ʠ 

ʨʘʜʠʦ, ʠ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʥʘ ʥʝʤ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʝʱʝ ʙʦʣʝʝ ʚʧʝʯʘʪʣʷʶʱʠʭ ʫʩʧʝʭʦʚ. 

ʂʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ 

ʪʝʣʝʨʘʜʠʦʚʝʱʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʝʢʪʳ ʝʚʨʦʧʝʡʩʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

"ʇʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʫʩʣʫʛʠ ʩʚʷʟʠ" ï ACTS. 

ʉʝʨʴʝʟʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ (ʤʫʣʴʪʠʤʝʜʠʘ) ʫʩʣʫʛ ʚʝʜʫʪʩʷ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʴʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ 



ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʳ "ʇʝʨʝʜʦʚʳʝ ʫʩʣʫʛʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʚʷʟʠ" (Advanced 

Communications Technologies & Services ï ACTS). ʇʨʦʛʨʘʤʤʘ ACTS ʧʦʩʪʨʦʝʥʘ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ RACE (Research into Advanced 

Communications for Europe, 1985-1995), ʢʦʪʦʨʘʷ ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʙʣʝʤ ʚʚʝʜʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʡ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʚʷʟʠ (IBC) ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ISDN ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚʥʝʜʨʝʥʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʫʩʣʫʛ ʢ 1995 ʛʦʜʫ. 

ʇʨʦʛʨʘʤʤʘ ACTS ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʡ ʰʘʛ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʟʜʘʥʠʷ 

ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ ʥʝʡ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʦʩʥʦʚʥʳʝ 

ʝʚʨʦʧʝʡʩʢʠʝ ʦʧʝʨʘʪʦʨʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʩʝʪʝʡ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

(ʂʊɺ), ʚʝʜʫʱʠʝ ʚʝʱʘʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʠ ʢʨʫʧʥʝʡʰʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʝʚʨʦʧʝʡʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʧʨʦʛʨʘʤʤʳ ACTS ʷʚʣʷʝʪʩʷ 

ʦʙʣʘʩʪʴ ï "ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʮʠʬʨʦʚʳʝ ʤʫʣʴʪʠʤʝʜʠʘ-ʫʩʣʫʛʠ". ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʙʦʪ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʝʚʨʦʧʝʡʩʢʠʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʮʠʬʨʦʚʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʩʣʫʛ ʩʚʷʟʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʪʘʢ ʞʝ ʙʳʩʪʨʦ, ʢʘʢ ʚ ʜʨʫʛʠʭ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʵʪʠʭ ʫʩʣʫʛ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩ 2001 ʛʦʜʘ. ʉʨʝʜʠ 

ʨʘʙʦʪ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

ʀʥʪʝʛʨʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʫʩʣʫʛ, ʚʢʣʶʯʘʷ ʵʬʠʨʥʦʝ, ʢʘʙʝʣʴʥʦʝ ʠ 

ʩʧʫʪʥʠʢʦʚʦʝ ʊɺ, ʩ ʢʦʤʤʫʪʠʨʫʝʤʳʤʠ ʮʠʬʨʦʚʳʤʠ ʫʩʣʫʛʘʤʠ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʫʩʣʫʛ: ʦʪ ʧʦʜʜʝʨʞʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʪʝʣʝʨʘʙʦʪʳ ʜʦ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʚʠʜʝʦʪʝʣʝʬʦʥʠʷ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠ ʪ.ʧ.).  

ʈʘʟʨʘʙʦʪʢʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʩʞʘʪʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʧʝʨʝʜʘʯʠ, 3D-ʚʠʜʝʦʩʚʷʟʠ ʠ ʪʝʣʝʧʨʠʩʫʪʩʪʚʠʷ.  

ʀʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʫʣʴʪʠʤʝʜʠʘ-ʫʩʣʫʛ.1  

ɺ ʚʳʰʝʥʘʟʚʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ACTS ʩʫʱʝʩʪʚʫʶʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʨʠ 

ʜʝʩʷʪʢʘ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʫ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʝʪʝʡ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʫʩʣʫʛ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʥʩʲʝʚʨʦʧʝʡʩʢʦʡ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʚʷʟʠ ʢ ʢʦʥʮʫ 2000 ʛʦʜʘ.  

ɺʳʜʝʣʠʤ ʩʨʝʜʠ ʥʠʭ ʥʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʦʝʢʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 

ʨʘʟʨʘʙʦʪʢʘʤ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷʤ ʩʠʩʪʝʤ ʩʚʷʟʠ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʤʫʣʴʪʠʤʝʜʠʘ-ʫʩʣʫʛʘʤʠ ʥʘ 

ʙʘʟʝ ʩʝʪʝʡ ʢʘʙʝʣʴʥʦʛʦ ʠ ʩʦʪʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. 

ʇʨʦʝʢʪ AMUSE (Advanced Multimedia Service for Residential Users ï ʇʝʨʝʜʦʚʳʝ 

ʤʫʣʴʪʠʤʝʜʠʘ-ʫʩʣʫʛʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ), ʚ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʠʩʴ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʫʣʴʪʠʤʝʜʠʘ-ʫʩʣʫʛ ʜʣʷ ʨʝʘʣʴʥʳʭ 

ʘʙʦʥʝʥʪʦʚ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ, ʠʩʧʦʣʴʟʫʷ ɸʊʄ-ʩʝʪʴ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʦʩʫʱʝʩʪʚʠʤʦʩʪʴ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʙʫʜʫʱʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʤʫʣʴʪʠʤʝʜʠʘ-ʫʩʣʫʛ. ʊʘʢʠʝ ʫʩʣʫʛʠ "ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ", ʢʘʢ ʧʨʦʩʤʦʪʨ ʥʦʚʦʩʪʝʡ, ʬʠʣʴʤʦʚ, ʤʫʟʳʢʘʣʴʥʳʭ ʠ ʩʧʦʨʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ 

ʪʘʢʞʝ "ʧʦʢʫʧʢʘ ʠʟ ʜʦʤʘ", ʙʳʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ. ʆʙʝʩʧʝʯʠʚʘʣʩʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ. ɺ ʠʥʪʝʨʘʢʪʠʚʥʦʤ 

ʨʝʞʠʤʝ ʫʯʘʩʪʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (150 ʦʪʜʝʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʟ 6 ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ) 

ʤʦʛʣʠ ʟʘʛʨʫʞʘʪʴ ʮʠʬʨʦʚʳʝ ʚʠʜʝʦ- ʠ ʘʫʜʠʦʤʘʪʝʨʠʘʣʳ ʠ ʥʝʧʦʜʚʠʞʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʉʠʛʥʘʣʳ ʧʝʨʝʜʘʚʘʣʠʩʴ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʝʪʷʤ ʂʊɺ ʠ ʛʠʙʨʠʜʥʳʤ ʨʘʜʠʦ-ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʤ ʩʝʪʷʤ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʝʨʤʠʥʘʣʦʚ ʦʪ ʇʂ ʜʦ ʦʙʳʯʥʦʛʦ ʪʝʣʝʚʠʟʦʨʘ ʩ 

ʧʨʠʩʪʘʚʢʦʡ set-top box ʚ ʬʦʨʤʘʪʝ MPEG-2. ʇʨʠʯʝʤ ʵʚʦʣʶʮʠʷ ʧʦʩʣʝʜʥʠʭ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʘʙʦʥʝʥʪʩʢʠʭ ʫʩʪʨʦʡʩʪʚ-"ʪʝʣʝʧʴʶʪʝʨʦʚ". 

ʇʨʦʝʢʪ CABSINET (Cellular Access to Broadband Services and Interactive Television ð 

ʉʦʪʦʚʳʡ ʜʦʩʪʫʧ ʢ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʫʩʣʫʛʘʤ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʤʫ ʊɺ) ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 



   ʈʦʩʩʠʡʩʢʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʛʨʘʤʤʝ ACTS 

        ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʳʭ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʫʣʴʪʠʤʝʜʠʘ-ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ "ʀʥʪʝʛʨʘʣʴʥʘʷ ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʩʚʷʟʴ 

ʥʘ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʩʝʪʷʭ" (Integrated Broadband Communications on Broadcast 

Networks ï IBCoBN). ʅʘʯʘʪʳʡ ʚ 1996 ʛ. ʧʨʦʝʢʪ ʟʘʚʝʨʰʠʣʩʷ ʚ ʜʝʢʘʙʨʝ 1999 ʛʦʜʘ.  

ɺ ʧʨʦʝʢʪʝ IBCoBN ʫʯʘʩʪʚʦʚʘʣʦ 14 ʧʦʣʥʦʧʨʘʚʥʳʭ ʧʘʨʪʥʝʨʦʚ ʠ 16 ʩʫʙʢʦʥʪʨʘʢʪʦʨʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʢʘʙʝʣʴʥʳʝ ʦʧʝʨʘʪʦʨʳ ʠʟ 

ɹʝʣʴʛʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ɻʝʨʤʘʥʠʠ, ʀʩʧʘʥʠʠ, ʐʚʝʮʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ɽʉ. ʆʪ ʈʦʩʩʠʠ ʚ 

ʧʨʦʝʢʪʝ ʥʘ ʧʨʘʚʘʭ ʧʦʣʥʦʧʨʘʚʥʦʛʦ ʧʘʨʪʥʝʨʘ ʫʯʘʩʪʚʦʚʘʣʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʥʠʪʘʨʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ ʅʀʀ "ʈʫʙʠʥ" (ʉ.-ʇʝʪʝʨʙʫʨʛ), ʠʤʝʶʱʝʝ ʦʧʳʪ ʩʠʩʪʝʤʥʦʛʦ ʠʥʪʝʛʨʘʪʦʨʘ ʩʝʪʝʡ 

ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʅʀʀ "ʈʫʙʠʥ" ʧʨʦʝʢʪ ʚʝʣʦ ʜʦʯʝʨʥʝʝ ʧʨʝʜʧʨʠʷʪʠʝ "ʈʫʙʠʥ ï 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʝʪʠ" ("ʈʫʙʠʥïʊʊʉ"). ɽʛʦ ʩʧʝʮʠʘʣʠʩʪʳ ʟʘʥʠʤʘʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʨʳʥʢʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʝʡ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʫʩʣʫʛ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʪʨʘʬʠʢʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʬʠʣʝʡ 

ʘʨʭʠʪʝʢʪʫʨ ʠ ʩʮʝʥʘʨʠʝʚ ʩʧʨʦʩʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʪʝʡ ʂʊɺ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʟʜʘʥʠʷ ʩʝʪʝʡ ʩ 

ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʩʪʝʥʜʝ ʠ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ 

ʩʝʪʷʭ ʂʊɺ. 

ʎʝʣʠ ʧʨʦʝʢʪʘ IBCoBN ʚʢʣʶʯʘʣʠ: 

1. ɺʥʝʜʨʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʚʷʟʠ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʚʥʦʚʴ 

ʩʦʟʜʘʚʘʝʤʳʝ ʩʝʪʠ ʂʊɺ ʩʪʨʘʥ-ʯʣʝʥʦʚ ɽʉ.  

2. ɺʳʷʚʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʩʝʭ ʪʠʧʦʚ ʢʚʘʨʪʠʨʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʚ ʪʦʤ ʯʠʩʣʝ 
ʧʦʞʠʣʳʭ ʠ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʳʭ ʣʶʜʝʡ), ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʙʠʟʥʝʩʘ ʚ ʫʩʣʫʛʘʭ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʚʷʟʠ.  

3. ʉʦʟʜʘʥʠʝ ʦʙʱʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʢʦʤʧʣʝʢʩ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʝʪʝʡ ʥʘ ʙʘʟʝ ʩʝʪʝʡ ʂʊɺ, ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʪʘʢʠʭ ʩʝʪʝʡ.  

4. ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʪʠ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ 
ʫʩʣʫʛ ʠ ʩʮʝʥʘʨʠʝʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʪʘʢ ʠ ʩʪʨʦʷʱʠʭʩʷ ʩʝʪʝʡ ʂʊɺ 

ʚ ʠʥʪʝʛʨʘʣʴʥʳʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʝʪʠ ʩʚʷʟʠ.  

5. ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʥʪʝʛʨʘʣʴʥʦʡ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʚʷʟʠ ʚ 
ʜʝʡʩʪʚʫʶʱʠʭ ʩʝʪʷʭ ʂʊɺ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ ʧʨʦʝʢʪʘ.  

6. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʝʢʪʦʨʘ ʢʘʙʝʣʴʥʦʛʦ ʊɺ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜ ʚ 
ʨʘʤʢʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʢʘʙʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʫʯʘʩʪʥʠʢʠ ʢʦʪʦʨʦʡ ʤʦʛʣʠ ʙʳ ʚ 

ʢʦʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʣʦʢʘʣʴʥʳʭ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʢʘʙʝʣʴʥʳʭ ʩʝʪʝʡ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ 

ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʧʦ ʠʭ ʩʦʟʜʘʥʠʶ.  

ʈʘʟʚʠʪʠʝ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʚ ʧʨʦʛʨʘʤʤʝ IMT -2000 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʛʨʘʥʜʠʦʟʥʳʭ ʧʨʦʝʢʪʦʚ ʢʦʥʮʘ XX ʚʝʢʘ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ IMT-

2000. ɺ ʝʝ ʦʩʥʦʚʝ ʣʝʞʠʪ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʩʝʤʝʡʩʪʚʘ ʩʠʩʪʝʤ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʪʨʝʪʴʝʛʦ 

ʧʦʢʦʣʝʥʠʷ (3G), ʦʭʚʘʪʳʚʘʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ, ʥʘʟʝʤʥʦʡ ʩʦʪʦʚʦʡ ʠ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʶʟʝ ʵʣʝʢʪʨʦʩʚʷʟʠ (ʄʉʕ) 

ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʯʘʩʪʠʝ ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʣʠ 

ʤʥʦʛʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ɽʚʨʦʧʳ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ 

ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

         ʇʦʩʣʝ ʨʷʜʘ ʙʝʟʫʩʧʝʰʥʳʭ ʧʦʧʳʪʦʢ ʚʳʨʘʙʦʪʘʪʴ ʠ ʩʦʛʣʘʩʦʚʘʪʴ ʝʜʠʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʠʩʪʝʤʘʤ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ (ʩʤ. çʉʝʪʠè, 2000, ˉ 1, ʩ. 39) ʄʉʕ ʨʝʰʠʣ ʧʦʜʦʡʪʠ ʢ ʵʪʦʡ 

ʧʨʦʙʣʝʤʝ ʩ ʜʨʫʛʠʭ ʧʦʟʠʮʠʡ. ʉʫʪʴ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʩʦʩʪʦʠʪ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠʜʝʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʫʤʠʥʛʘ, ʥʦ ʣʠʰʴ ʚ ʢʘʯʝʩʪʚʝ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʩʝʪʝʡ ʩ ʩʠʩʪʝʤʘʤʠ, ʙʘʟʠʨʫʶʱʠʤʩʷ ʥʘ ʥʦʚʦʤ 



ʩʝʤʝʡʩʪʚʝ ʩʪʘʥʜʘʨʪʦʚ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ ʦʙʦʟʥʘʯʝʥʠʝ IFS (IMT-2000 

Family of Systems). ʇʨʠʥʷʚ ʢʘʢ ʜʘʥʥʦʩʪʴ ʥʝ ʦʜʠʥ, ʘ ʩʝʤʝʡʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ ʠ ʦʪʢʘʟʘʚʰʠʩʴ 

ʪʝʤ ʩʘʤʳʤ ʦʪ ʧʨʠʥʮʠʧʘ ʛʣʦʙʘʣʴʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʄʉʕ ʘʢʪʠʚʠʟʠʨʦʚʘʣ 

ʩʚʦʠ ʫʩʠʣʠʷ ʥʘ ʠʭ ʛʘʨʤʦʥʠʟʘʮʠʠ. 

ʂʦʥʮʝʧʮʠʷ ʩʠʩʪʝʤ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘʮʝʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʫʩʣʫʛ ʤʫʣʴʪʠʤʝʜʠʘ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ, ʚʠʜʝʦ ʠ ʨʝʯʠ, 

ʬʘʢʩʠʤʠʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʜʘʥʥʳʭ ʣʶʙʦʤʫ ʘʙʦʥʝʥʪʫ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ ʪʝʨʤʠʥʘʣʘ, 

ʠʤʝʶʱʝʛʦ ʝʜʠʥʳʡ ʥʦʤʝʨ. ʉʪʦʠʤʦʩʪʴ ʫʩʣʫʛʠ ʜʦʣʞʥʘ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʘ ʧʨʠ ʧʨʠʝʤʣʝʤʦʤ 

ʢʘʯʝʩʪʚʝ ʠ ʫʨʦʚʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ ð 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʤʘʩʩʦʚʦʛʦ ʨʳʥʢʘ ʚ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʚʷʟʠ, ʠ ʝʝ ʜʦʩʪʠʞʝʥʠʝ 

ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʢʘʢ ʦʪ ʪʘʨʠʬʦʚ ʜʣʷ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʦʪ ʩʪʦʠʤʦʩʪʠ 

ʘʙʦʥʝʥʪʩʢʦʛʦ ʪʝʨʤʠʥʘʣʘ. 

ʇʨʦʛʨʘʤʤʘ IMT-2000 ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʷʜʝ ʧʨʠʟʥʘʢʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʠʥʮʠʧʳ 

ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʠʭ ʘʨʭʠʪʝʢʪʫʨʫ. ʋʞʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʦʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʪʝʧʝʥʝʡ ʤʦʙʠʣʴʥʦʩʪʠ ʘʙʦʥʝʥʪʘ (ʪ. ʝ. ʨʘʟʥʳʭ ʩʢʦʨʦʩʪʝʡ ʝʛʦ ʜʚʠʞʝʥʠʷ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʝʣʠʯʠʥʳ ʟʦʥʳ ʧʦʢʨʳʪʠʷ: 

¶ ʜʦ 2,048 ʄʙʠʪ/ʩ ʧʨʠ ʥʠʟʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʩʢʦʨʦʩʪʴ ʤʝʥʝʝ 3 ʢʤ/ʯ) ʠ ʣʦʢʘʣʴʥʦʡ ʟʦʥʝ 
ʧʦʢʨʳʪʠʷ; 

¶ ʜʦ 144 ʢʙʠʪ/ʩ ʧʨʠ ʚʳʩʦʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʜʦ 120 ʢʤ/ʯ) ʠ ʰʠʨʦʢʦʡ ʟʦʥʝ ʧʦʢʨʳʪʠʷ; 

¶ ʜʦ 64 (144) ʢʙʠʪ/ʩ ʧʨʠ ʛʣʦʙʘʣʴʥʦʤ ʧʦʢʨʳʪʠʠ (ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ). 

 

ʊʘʙʣʠʮʘ 6.4. ʋʩʣʫʛʠ ʩʠʩʪʝʤ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ 

 

ɺʠʜ ʫʩʣʫʛʠ 

ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ, 

ʢʙʠʪ/ʩ 

ʉʨʝʜʥʷʷ 

ʜʣʠʪʝʣʴ- 

ʥʦʩʪʴ 

ʩʦʦʙʱʝʥʠʷ, 

ʩ 

ʈʝʞʠʤ 

ʨʘʙʦʪʳ 
ʋʩʣʫʛʠ 

ɻʦʣʦʩʦʚʘʷ ʩʚʷʟʴ 4ð32 60 
ʂʦʤʤʫʪʘʮʠʷ 

ʢʘʥʘʣʦʚ 
ʈʝʯʴ, ʛʦʣʦʩʦʚʘʷ ʧʦʯʪʘ 

ʅʠʟʢʦʩʢʦʨʦʩʪʥʦʡ 

ʦʙʤʝʥ ʜʘʥʥʳʤʠ 
9,6ð14,4 30 

ʂʦʤʤʫʪʘʮʠʷ 

ʧʘʢʝʪʦʚ 

SMS, ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʇʝʨʝʜʘʯʘ ʢ 

ʢʦʤʤʫʪʠʨʫʝʤʳʤ 

ʜʘʥʥʳʤ (ISDN) 

ɼʦ 64 156 
ʂʦʤʤʫʪʘʮʠʷ 

ʢʘʥʘʣʦʚ 
ʋʩʣʫʛʠ ʩʝʪʝʡ ISDN 

ʀʥʪʝʨʘʢʪʠʚʥʳʡ 

ʦʙʤʝʥ ʤʫʣʴʪʠʤʝʜʠʘ-

ʜʘʥʥʳʤʠ 

128ð384 144 
ʂʦʤʤʫʪʘʮʠʷ 

ʢʘʥʘʣʦʚ 

ɺʠʜʝʦʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ, 

ʧʝʨʝʜʘʯʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʠʥʬʦʨʤʘʮʠʠ 

ɸʩʠʤʤʝʪʨʠʯʥʘʷ 

ʧʝʨʝʜʘʯʘ 

ʤʫʣʴʪʠʤʝʜʠʘ-ʜʘʥʥʳʭ 

384ð2048 14ð53 
ʂʦʤʤʫʪʘʮʠʷ 

ʧʘʢʝʪʦʚ 

ʈʘʙʦʪʘ ʩ ʩʝʪʷʤʠ Internet ʠ 

ʠʥʪʨʘʩʝʪʷʤʠ 

 

          ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʥʘʙʦʨʘ ʫʩʣʫʛ, ʪʦ ʦʥ ʬʘʢʪʠʯʝʩʢʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʤʫ 

ʚ ʩʝʪʷʭ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʚʷʟʠ. ʕʪʦ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʜʦʩʪʫʧ ʚ Internet, ʠ ʤʫʣʴʪʠʤʝʜʠʘ 

(ʪʘʙʣ. 6.4). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʦʩʪʠʞʝʥʠʝ ʪʘʢʠʭ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ 

ʯʘʩʪʦʪʥʦʤ ʨʝʩʫʨʩʝ ʠ ʨʘʙʦʪʝ ʚ ʢʘʥʘʣʘʭ ʩ ʟʘʤʠʨʘʥʠʷʤʠ ʧʦʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʩʪʨʦʝʥʠʶ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ. 



ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤ ʙʫʜʫʱʝʛʦ ʚʢʣʶʯʘʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ: cʝʪʝʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

(Access Network) ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʙʘʟʦʚʳʝ ʩʝʪʠ (Core Network). ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʘʱʠʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʝʝ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʝʪʝʡ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʦʙ ʘʙʦʥʝʥʪʩʢʦʡ ʯʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ð 

ʪʝʨʤʠʥʘʣʘʭ, ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ ʠʟʤʝʥʷʝʤʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʤʥʦʛʠʭ ʩʪʘʥʜʘʨʪʦʚ. 

ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ IMT-2000 ʜʦʧʫʩʪʠʤʳ ʜʚʝ ʩʪʨʘʪʝʛʠʠ ʧʝʨʝʭʦʜʘ ʢ 3G-ʩʠʩʪʝʤʘʤ: 

ʧʦʩʪʝʧʝʥʥʦʝ (ʵʚʦʣʶʮʠʦʥʥʦʝ) ʠ çʦʜʥʦʤʦʤʝʥʪʥʦʝè (ʨʝʚʦʣʶʮʠʦʥʥʦʝ). ʈʘʩʩʤʦʪʨʠʤ ʪʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʪʘʠʪ ʢʘʞʜʘʷ ʠʟ ʥʠʭ (ʪʘʙʣ. 6.5). 

 

ʊʘʙʣʠʮʘ 6.5. ɼʚʝ ʩʪʨʘʪʝʛʠʠ ʚʥʝʜʨʝʥʠʷ ʫʩʣʫʛ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 

 

ʆʧʨʝʜʝʣʷʶʱʠʡ ʬʘʢʪʦʨ ʕʚʦʣʶʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʈʝʚʦʣʶʮʠʦʥʥʳʡ ʧʦʜʭʦʜ 

ʄʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ 
ʈʘʙʦʪʘ ʚ ʩʪʘʨʳʭ ʜʠʘʧʘʟʦʥʘʭ ʆʩʚʦʝʥʠʝ ʥʦʚʳʭ ʜʠʘʧʘʟʦʥʦʚ 

ʇʨʠʥʮʠʧ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ 

ʇʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʝʤʳʡ 

ʘʩʩʦʨʪʠʤʝʥʪ ʫʩʣʫʛ 

ʅʦʚʳʝ ʫʩʣʫʛʠ ʩ ʥʘʯʘʣʘ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʇʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ 
ʇʦʩʪʝʧʝʥʥʦ ʥʘʨʘʱʠʚʘʝʤʘʷ ʀʟʥʘʯʘʣʴʥʦ ʚʳʩʦʢʘʷ 

ʉʪʨʘʪʝʛʠʷ ʩʦʟʜʘʥʠʷ 

ʩʝʪʝʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʄʝʜʣʝʥʥʳʡ ʠ ʧʦʩʪʝʧʝʥʥʳʡ 

ʧʝʨʝʭʦʜ ʦʪ 2G ʢ 3G ʧʦ ʤʝʨʝ 

ʧʦʷʚʣʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ 

ʉʦʟʜʘʥʠʝ ʦʧʳʪʥʳʭ ʨʘʡʦʥʦʚ 

(çʦʩʪʨʦʚʢʦʚè) ʩ ʧʦʣʥʳʤ 

ʥʘʙʦʨʦʤ ʫʩʣʫʛ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ 

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʘʭ 
ɺʩʝ ʪʝʭʥʦʣʦʛʠʠ ð ʥʦʚʝʡʰʠʝ 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 
ʅʦʚʘʷ 

ʂʦʤʤʝʨʯʝʩʢʠʡ ʨʠʩʢ ʅʠʟʢʠʡ ɺʳʩʦʢʠʡ 

ʉʦʩʪʘʚ ʦʧʝʨʘʪʦʨʦʚ ɺ ʦʩʥʦʚʥʦʤ ʪʝ ʞʝ, ʯʪʦ ʠ ʚ 2G 
ʆʧʝʨʘʪʦʨʳ, ʢʫʧʠʚʰʠʝ 

ʣʠʮʝʥʟʠʠ ʥʘ ʫʩʣʫʛʠ 3G 

ɻʣʦʙʘʣʴʥʳʡ ʨʦʫʤʠʥʛ ʉ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʡ 

ʂʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ɿʥʘʯʠʪʝʣʴʥʳʝ 

 

ʈʝʚʦʣʶʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʜʨʝʥʠʝ ʚʩʝʭ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʚʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʦʜʥʘʢʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʣʥʫʶ ʟʘʤʝʥʫ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʇʆ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʙʦʣʴʰʠʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʤʤʝʨʯʝʩʢʠʤ 

ʨʠʩʢʦʤ. ɼʣʷ ʦʪʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʤʠʨʘ ʫʞʝ ʩʦʟʜʘʶʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʩʝʪʠ. 

ʆʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʜʝʣʷʶʱʠʭ ʜʚʘ ʧʦʜʭʦʜʘ, ð ʩʧʦʩʦʙ 

ʦʩʚʦʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ. ʇʨʠ ʨʝʚʦʣʶʮʠʦʥʥʦʤ ʩʮʝʥʘʨʠʠ ʪʨʝʙʫʝʪʩʷ ʥʦʚʳʡ ʯʘʩʪʦʪʥʳʡ 

ʨʝʩʫʨʩ. ʗʧʦʥʠʷ ʠ ɽʚʨʦʧʘ ʥʘʤʝʨʝʥʳ ʧʦʡʪʠ ʧʦ ʵʪʦʤʫ ʧʫʪʠ ʠ ʚʳʜʝʣʠʪʴ ʜʣʷ ʩʠʩʪʝʤ 3-ʛʦ 

ʧʦʢʦʣʝʥʠʷ çʠʥʜʠʚʠʜʫʘʣʴʥʳʝè ʧʦʣʦʩʳ ʨʘʜʠʦʯʘʩʪʦʪ (ʧʦʜʨʦʙʥʝʝ ʩʤ. çʉʝʪʠè, 2000, ˉ 1, ʩ. 

34). ʇʦʜʭʦʜ ʚ ʉʐɸ ʘʙʩʦʣʶʪʥʦ ʠʥʦʡ ð ʪʘʤ ʩʧʝʢʪʨ, ʚʳʜʝʣʝʥʥʳʡ ʜʣʷ IMT-2000, ʫʞʝ ʟʘʥʷʪ 

ʩʣʫʞʙʦʡ PCS ʠ 3G-ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʩʪʘʨʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ ʚʤʝʩʪʝ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʝʪʷʤʠ ʩʪʘʥʜʘʨʪʦʚ TDMA/AMPS. 

ʕʚʦʣʶʮʠʦʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʨʝʙʫʝʪ ʤʝʥʴʰʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʣʘʚʥʫʶ ʟʘʤʝʥʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʨʦʩʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ ʫʩʣʫʛ. ʊʘʢʦʡ 



ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʝʪʠ ʩʚʷʟʠ, 

ʚʥʝʜʨʷʷ ʥʦʚʳʝ ʩʝʪʝʚʳʝ ʵʣʝʤʝʥʪʳ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ. 

ʇʨʠʚʝʨʞʝʥʮʳ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ð TDMA/AMPS ʠ 

GSM ð ʩʪʘʣʠ ʩʪʦʨʦʥʥʠʢʘʤʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʫʪʠ ʨʘʟʚʠʪʠʷ. ʉʝʛʦʜʥʷ ʵʪʠ ʩʠʩʪʝʤʳ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʥʘʨʘʱʠʚʘʥʠʶ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʠʜʘʤ ʫʩʣʫʛ ʚ 

ʨʘʤʢʘʭ ʚʳʜʝʣʝʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʈʦʩʪ ʠʭ ʝʤʢʦʩʪʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʚʦʟʤʦʞʝʥ ʣʠʰʴ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʥʘ ʧʦʣʫʩʢʦʨʦʩʪʥʳʝ 

ʢʘʥʘʣʳ (GSM), ʚʚʝʜʝʥʠʷ ʤʥʦʛʦʩʝʢʪʦʨʥʳʭ ʘʥʪʝʥʥ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦ-

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʫʣʷʮʠʠ (8PSK ʠ ʜʨ.). 

ɺ ʙʦʨʴʙʝ ʟʘ ʣʠʜʝʨʩʪʚʦ ʧʨʠ ʧʨʠʥʷʪʠʠ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʜʚʘ ʣʘʛʝʨʷ, ʦʬʦʨʤʠʚʰʠʝʩʷ ʚ ʚʠʜʝ ʜʚʫʭ ʧʘʨʪʥʝʨʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ: 3GPP ʠ 

3GPP2. 

ɺ ʧʝʨʚʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ð 3GPP ð ʚʭʦʜʷʪ ETSI (ɽʚʨʦʧʘ), ARIB (ʗʧʦʥʠʷ), ʂʦʤʠʪʝʪ T1 

(ʉʐɸ), ʘ ʪʘʢʞʝ ʪʨʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʦʪ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ð CWTS (ʂʠʪʘʡ), TTA (ʂʦʨʝʷ) ʠ TTC (ʗʧʦʥʠʷ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʤʝʩʪʥʳʝ 

ʧʦʟʠʮʠʠ ETSI ʠ ARIB ʜʦʣʞʥʳ ʫʧʨʦʯʠʪʴʩʷ ʩ ʚʥʝʜʨʝʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʝʪʝʡ ʥʘ ʙʘʟʝ 

WCDMA, ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩ ʫʯʘʩʪʠʝʤ ʢʦʤʧʘʥʠʡ DoCoMo, Ericsson ʠ Nokia. 

ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʧʘʨʪʥʝʨʩʪʚʘ 3GPP ʚ ʧʨʦʛʨʘʤʤʫ IMT-2000 ð ʛʘʨʤʦʥʠʟʘʮʠʷ ʧʷʪʠ 

ʧʨʦʝʢʪʦʚ: UTRA FDD (ETSI), WCDMA (ARIB), WCDMA NA (T1P1, ʉʐɸ), WIMS (TR-

46.1, ʉʐɸ) ʠ CDMA II (TTA). ɽʛʦ ʫʯʘʩʪʥʠʢʠ ʥʘʤʝʨʝʥʳ ʧʨʝʜʣʦʞʠʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ. ʇʝʨʚʳʡ ð IMT-DS (IMT-2000 Direct Spread) ð ʧʦʩʪʨʦʝʥ ʥʘ ʙʘʟʝ 

ʧʨʦʝʢʪʦʚ WCDMA (UTRA FDD) ʩ ʧʨʷʤʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ (DS-CDMA) ʠ 

ʯʘʩʪʦʪʥʳʤ ʜʫʧʣʝʢʩʥʳʤ ʨʘʟʥʦʩʦʤ (FDD), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʘʨʥʳʭ 

ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ. 

ɼʨʫʛʦʡ ʪʠʧ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ð IMT-TC (IMT-2000 Time-Code), ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʵʪʠʤ ʦʙʲʝʜʠʥʝʥʠʝʤ ʚ ʄʉʕ, ʦʩʥʦʚʘʥ ʥʘ ʢʦʜʦʚʦ-ʚʨʝʤʝʥʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʢʘʥʘʣʦʚ 

TDMA/CDMA ʩ ʚʨʝʤʝʥʥʳʤ ʜʫʧʣʝʢʩʥʳʤ ʨʘʟʥʦʩʦʤ (TDD) ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʚʷʟʠ ʚ ʥʝʧʘʨʥʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ. IMT-TC ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʠʩʪʦ 

ʬʦʨʤʘʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ð ʝʚʨʦʧʝʡʩʢʦʛʦ 

ʧʨʝʜʣʦʞʝʥʠʷ UTRA TDD ʠ ʢʠʪʘʡʩʢʦʛʦ TD-SCDMA. 

ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʚʘʨʠʘʥʪʦʚ IMT-DS ʠ IMT-TC ʦʪ ʨʘʥʝʝ 

ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʄʉʕ ʧʨʝʜʣʦʞʝʥʠʡ ð ʚ ʙʘʟʦʚʦʡ ʯʠʧʦʚʦʡ ʩʢʦʨʦʩʪʠ. ɺ ʵʪʠʭ ʧʨʦʝʢʪʘʭ ʦʥʘ 

ʠʟʤʝʥʝʥʘ ʩ 4,096 ʄʯʠʧ/ʩ ʥʘ 3,84 ʄʯʠʧ/ʩ (ʪʘʙʣ. 6.6). 

 

 

 

 

ʊʘʙʣʠʮʘ 6.6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ IMT-2000 

 

ʇʦʢʘʟʘʪʝʣʴ 
ʊʝʭʥʦʣʦʛʠʷ 

IMT-DS IMT-MC IMT-TC IMT-SC IMT-FT 

ɸʚʪʦʨʳ 

ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʬʠʢʘʮʠʡ 

3GPP, ARIB, 

ETSI 

3GPP2, TIA 

TR-45.3 
3GPP, ETSI, 

3GPP2, 

UWCC, 

CWTS 

ETSI TIA TR-

45.3 

ɹʘʟʦʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ 

WCDMA, 

UTRA FDD 
cdma2000 

UTRA TDD TD-

SCDMA 
UWC-136 DECT EP 

ʄʝʪʦʜ ʜʦʩʪʫʧʘ DS-CDMA MC-CDMA TDMA/CDMA  TDMA MC-TDMA 

ɼʫʧʣʝʢʩʥʳʡ 

ʨʘʟʥʦʩ 
FDD FDD TDD FDD FDD/TDD 

ʏʠʧʦʚʘʷ 3,84 3,6884 3,84 (UTRA) ʅ/ʜ ʅ/ʜ 



ʩʢʦʨʦʩʪʴ, ʄʯʠʧ/ʩ 1,28 (SCDMA) 

ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ, ʢʙʠʪ/c 
ʅ/ʜ ʅ/ʜ ʅ/ʜ 384; 2048 

1152; 2304; 

3456 

ɺʠʜ ʤʦʜʫʣʷʮʠʠ 
QPSK/BPSK 

HPSK* 
QPSK/BPSK 

QPSK/BPSK 

HPSK* 

BOQAM 

QOQAM 

GFSK; p/2-

DPSK p/4-

DQPSK p/8-

D8PSK 

ɼʣʠʥʘ ʢʘʜʨʘ, ʤʩ 10 5 ʠ 20 10 4,6 10 

ʇʨʠʤʝʯʘʥʠʝ. ʅ/ʜ ð ʥʝʪ ʜʘʥʥʳʭ. * HPSK (Hybrid Phase-Shift Keying) ð ʛʠʙʨʠʜʥʘʷ ʬʘʟʦʚʘʷ 

ʤʘʥʠʧʫʣʷʮʠʷ (ʠʟʚʝʩʪʥʘʷ ʪʘʢʞʝ ʢʘʢ OCQPSK). 

 

ɸʙʙʨʝʚʠʘʪʫʨʘ IMT-FT (IMT-2000 Frequency Time) ʧʨʠʩʚʦʝʥʘ ʧʨʦʝʢʪʫ DECT EP, 

ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʠʣ ʦʪ ETSI. ʅʦʚʳʡ ʩʪʘʥʜʘʨʪ ʥʘ ʤʠʢʨʦʩʦʪʦʚʫʶ ʩʠʩʪʝʤʫ DECT 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʜʫʧʣʝʢʩʥʦʛʦ ʨʘʟʥʦʩʘ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʢʘʢ ʚ ʧʘʨʥʳʭ, ʪʘʢ ʠ ʚ ʥʝʧʘʨʥʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ. ɺ IMT-FT 

ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ: 1,152; 2,304 ʠ 3,456 ʄʙʠʪ/ʩ, ʨʝʘʣʠʟʦʚʘʪʴ 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʤʦʜʫʣʷʮʠʠ p/2-DPSK, p/4-DQPSK ʠ p/8-

D8PSK ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʦ ʚʪʦʨʦʝ ʧʘʨʪʥʝʨʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ð 3GPP2 ð ʚʭʦʜʷʪ ɸʩʩʦʮʠʘʮʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʚʷʟʠ TIA (ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʦʜʢʦʤʠʪʝʪʘʤʠ TIA TR-45.3 ʠ TIA TR-45.3) 

ʠ ʨʷʜ ʘʟʠʘʪʩʢʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: ARIB, CWTS, TTA ʠ TTC. ʏʣʝʥʳ 3GPP2 

ʷʚʣʷʶʪʩʷ ʩʪʦʨʦʥʥʠʢʘʤʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʚʫʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ 2-ʛʦ 

ʧʦʢʦʣʝʥʠʷ TDMA (IS-136) ʠ cdmaOne (IS-95), ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʉʐɸ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʦʪ ʵʪʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʦʚ, ʧʦʣʫʯʠʚʰʠʤʠ ʦʙʦʟʥʘʯʝʥʠʝ IMT-MC (IMT-2000 Multi Carrier) ʠ IMT-

SC (IMT-2000 Single Carrier), ʩʤ. ʪʘʙʣ.6.6. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ð IMT-MC ð ʧʦ ʩʫʪʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʠʬʠʢʘʮʠʶ ʤʥʦʛʦʯʘʩʪʦʪʥʦʡ ʩʠʩʪʝʤʳ cdma2000, ʚ ʢʦʪʦʨʦʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʘ cdmaOne (IS-95). 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʦʚ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʥʝʩʫʱʠʭ ʩ ʯʘʩʪʦʪʥʳʤ ʜʫʧʣʝʢʩʥʳʤ ʨʘʟʥʦʩʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʨʘʙʦʪʘ ʚ ʥʝʧʘʨʥʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ. ʈʘʜʠʦʠʥʪʝʨʬʝʡʩ IMT-SC ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷʭ 

ʧʨʦʝʢʪʘ ʩʪʘʥʜʘʨʪʘ UWC-136; ʚ ʥʝʤ ʦʧʨʝʜʝʣʝʥʦ ʧʦʵʪʘʧʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ TDMA ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚ ʧʘʨʥʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ. 



 

 
 

ʈʠʩ. 6.1. ʉʪʨʫʢʪʫʨʘ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ IMT-2000. 

 

ʉʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ IMT-2000, ʩʠʩʪʝʤʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ: ʩʝʪʠ ʨʘʜʠʦʜʦʩʪʫʧʘ ʠ ʤʘʛʠʩʪʨʘʣʴʥʫʶ ʙʘʟʦʚʫʶ ʩʝʪʴ. ʇʦʜʭʦʜʳ ʢ ʠʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʪʝʡ ʨʘʜʠʦʜʦʩʪʫʧʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʥʦʚʠʟʥʳ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʉʤʝʥʘ ʧʦʢʦʣʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʟʥʘʯʘʝʪ ʠ 

ʩʤʝʥʫ ʠʜʝʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ ʵʪʠʭ ʩʝʪʝʡ. ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʩʝʪʠ ʙʦʣʝʝ çʠʥʝʨʮʠʦʥʥʳè. ɺ ʥʠʭ 

ʠʥʚʝʩʪʠʨʦʚʘʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʧʝʨʘʪʦʨʳ ʞʝʣʘʶʪ ʩʦʭʨʘʥʠʪʴ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʢ 3-ʤʫ ʧʦʢʦʣʝʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʙʘʟʦʚʳʝ ʩʝʪʠ ʥʝ ʷʚʣʷʶʪʩʷ 

ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ɿG-ʫʩʣʫʛ. ʇʦʵʪʦʤʫ ʠʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʵʚʦʣʶʮʠʦʥʥʳʤ ʧʫʪʝʤ, ʦʧʠʨʘʷʩʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʩʝʪʠ GSM, TDMA (IS-136), IP, IN ʠ ISDN, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʤʢʘʭ IMT-2000. 

ʉʝʛʦʜʥʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʪʴ, 

ʙʘʟʠʨʫʶʱʫʶʩʷ ʥʘ IP-ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʦʧʦʨʥʳʝ ʩʝʪʠ GSM MAP 

ʠ ANSI-41, ʢʦʪʦʨʳʝ ʨʘʟʚʝʨʥʫʪʳ ʜʣʷ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʩʪʘʥʜʘʨʪʦʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 2-ʛʦ 

ʧʦʢʦʣʝʥʠʷ ð ʝʚʨʦʧʝʡʩʢʦʛʦ GSM ʠ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ TDMA (IS-136) ʠ CDMA (IS-95). 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʪʨʝʤʷ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ð GSM MAP, ANSI-41 ʠ ʙʘʟʦʚʦʡ 

IP-ʩʝʪʴʶ ð ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʤʝʞʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩ NNI (Network-to-Network 

Interface). 

ʉʪʘʥʜʘʨʪʥʳʡ ʤʦʜʫʣʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ UIM (User Identity Module) 

ʦʙʝʩʧʝʯʠʪ ʛʣʦʙʘʣʴʥʳʡ ʨʦʫʤʠʥʛ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʪʦʜʘ ʨʘʜʠʦʜʦʩʪʫʧʘ ʠʣʠ ʪʠʧʘ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʞʥʝʝ ʚʩʝʛʦ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝʤ ʦʧʝʨʘʪʦʨʘʤ ʜʝʡʩʪʚʫʶʱʠʭ 

ʩʝʪʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʙʦʨʘ ʥʦʚʳʭ ʫʩʣʫʛ 

IMT-2000. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʄʉʕ ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʯʘʪʴ ʨʘʟʨʘʙʦʪʢʠ ʝʜʠʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ NNI, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʛʣʦʙʘʣʴʥʳʡ ʨʦʫʤʠʥʛ ʚ ʨʘʤʢʘʭ 3G-ʩʠʩʪʝʤ. 



ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʤʝʞʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ çʧʨʦʟʨʘʯʥʦʩʪʴè 

ʜʦʩʪʫʧʘ ʢ ʫʩʣʫʛʘʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʘʙʦʥʝʥʪʦʚ. ʏʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʵʪʦ 

ʪʨʝʙʦʚʘʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʥʚʝʨʪʦʨʘ, ʠʣʠ 

ʰʣʶʟʘ, IWG (Interwoking Gateway), ʢʦʪʦʨʳʡ ʠ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʣʦʙʘʣʴʥʳʡ ʨʦʫʤʠʥʛ 

ʧʨʠ ʣʶʙʦʤ ʧʨʦʪʦʢʦʣʝ ʨʘʜʠʦʜʦʩʪʫʧʘ. 

 

  ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ  

        ʩʠʩʪʝʤʘ çʈʦʩʪʝʣʩʘʪè. 

 

ʈʘʟʨʘʙʦʪʢʫ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ɸʆ "ʈʦʩʪʝʣʝʩʘʪ". ʇʦ ʛʨʘʥʜʠʦʟʥʦʩʪʠ ʩʚʦʠʭ ʤʘʩʰʪʘʙʦʚ ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ 

ʧʨʝʚʦʩʭʦʜʠʪ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʠʟʚʝʩʪʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʦʚ ʩʠʩʪʝʤ. ʆʨʙʠʪʘʣʴʥʫʶ 

ʛʨʫʧʧʠʨʦʚʢʫ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪʴ ʠʟ ʜʚʫʭ ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ:  

ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 91 ʂɸ ʥʘ 7 ʢʨʫʛʦʚʳʭ ʧʨʠʧʦʣʷʨʥʳʭ ʦʨʙʠʪʘʭ 

ʚʳʩʦʪʦʡ 700 ʢʤ ʠ ʥʘʢʣʦʥʝʥʠʝʤ 82Á (ʧʦʜʩʠʩʪʝʤʘ "ʈʦʩʪʝʣʝʩʘʪ - ʅò);  

ʩʨʝʜʥʝʦʨʙʠʪʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ 24 ʂɸ ʥʘ 4 ʢʨʫʛʦʚʳʭ 

ʧʨʠʧʦʣʷʨʥʳʭ ʦʨʙʠʪʘʭ ʚʳʩʦʪʦʡ 10355 ʢʤ ʠ ʥʘʢʣʦʥʝʥʠʝʤ 73Á (ʧʦʜʩʠʩʪʝʤʘ "ʈʦʩʪʝʣʝʩʘʪ - 

ɺò);  

ʅʠʟʢʦʦʨʙʠʪʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ "ʈʦʩʪʝʣʝʩʘʪ-ʅ" ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʪʨʠ 

ʙʘʟʦʚʳʝ ʩʝʪʠ:  

¶ ʩʝʪʴ ʧʦʜʚʠʞʥʳʭ ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ S-ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ (2,1/1,9 ʠ 

2,6 ɻɻʮ) ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʜʚʠʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʜʦ 19,2 ʢʙʠʪ/c (ʤʝʞʜʫ ʚʦʟʠʤʳʤʠ) ʠ 64 ʢʙʠʪ/ʩ (ʤʝʞʜʫ ʥʦʩʠʤʳʤʠ);  

¶ ʩʝʪʴ ʩʪʘʮʠʦʥʘʨʥʳʭ ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ Ku ʜʠʘʧʘʟʦʥʝ (11/13 ɻɻʮ) 
ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 64 ʢʙʠʪ/ʩ ʜʦ 2048 ʢʙʠʪ/ʩ;  

¶ ʩʝʪʴ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʠʘʧʘʟʦʥʝ 11 ɻɻʮ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 32 ʄʙʠʪ/ʩ (ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ 

ɿʝʤʣʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʨʝʤʝʥʠ).  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʦʨʙʠʪʘʣʴʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ "ʈʦʩʪʝʣʝʩʘʪ - ʅ" ʙʫʜʝʪ 

ʩʦʩʪʦʷʪʴ ʠʟ 70 ʂɸ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 7 ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʚʳʩʦʪʦʡ 700 ʢʤ ʠ 

ʥʘʢʣʦʥʝʥʠʝʤ 82Á (ʧʦ 10 ʂɸ ʚ ʢʘʞʜʦʡ ʧʣʦʩʢʦʩʪʠ).ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʨʙʠʪʘʣʴʥʘʷ 

ʛʨʫʧʧʠʨʦʚʢʘ ʙʫʜʝʪ ʜʦʚʝʜʝʥʘ ʜʦ 91 ʂɸ ʧʫʪʝʤ ʨʘʟʤʝʱʝʥʠʷ ʚ ʫʢʘʟʘʥʥʳʭ ʦʨʙʠʪʘʣʴʥʳʭ 

ʧʣʦʩʢʦʩʪʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦ 3 ʂɸ.  

ɿʦʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʂɸ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʷʪʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʜʠʘʤʝʪʨʦʤ 3500 ʢʤ. ɿʦʥʳ ʨʘʜʠʦʚʠʜʠʤʦʩʪʠ ʚʩʝʭ ʂɸ ʧʦʢʨʳʚʘʶʪ ɿʝʤʣʶ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʠʜʠʤʦʩʪʴ ʂɸ ʚ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʜ ʫʛʣʦʤ ʤʝʩʪʘ ʥʝ ʤʝʥʝʝ 10Á .  

ɺ ʩʦʩʪʘʚ ʧʦʜʩʠʩʪʝʤʳ "ʈʦʩʪʝʣʝʩʘʪ - ɺ" ʙʫʜʫʪ ʚʭʦʜʠʪʴ:  

¶ ʩʝʪʠ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʯʝʚʦʡ ʦʙʤʝʥ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ 
ʚ S-ʜʠʘʧʘʟʦʥʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 1,2 ʜʦ 64 ʢʙʠʪ/ʩ ʧʨʠ ʩʚʷʟʠ ʩ ʧʦʜʚʠʞʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ;  

¶ ʩʝʪʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ ʩ ʣʶʙʳʤ ʥʘʙʦʨʦʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʩʢʦʨʦʩʪʝʡ ʜʦ 2048 ʢʙʠʪ/ʩ, ʚʢʣʶʯʘʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʫʩʣʫʛʠ;  

¶ ʩʝʪʴ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 8 ʄʙʠʪ/ʩ.  

ʂʦʩʤʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ ʧʦʜʩʠʩʪʝʤʳ "ʈʦʩʪʝʣʝʩʘʪ-ɺ" ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʦʨʙʠʪʘʣʴʥʫʶ ʛʨʫʧʧʠʨʦʚʢʫ ʠʟ 24 ʩʨʝʜʥʝʚʳʩʦʪʥʳʭ ʂɸ (ʚʳʩʦʪʘ ʦʨʙʠʪʘ 10360 ʢʤ, 

ʥʘʢʣʦʥʝʥʠʝ 82,5Á), ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʚ ʯʝʪʳʨʝʭ ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. ɺ ʢʘʞʜʦʡ 

ʧʣʦʩʢʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʦ ʧʦ 6 ʂɸ. ɿʦʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʂɸ ʠʤʝʝʪ ʜʠʘʤʝʪʨ 7000 

ʢʤ ʠ ʨʘʟʙʠʪʘ ʥʘ 625 ʩʦʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 160...200 ʢʤ (ʜʣʷ ʜʠʘʧʘʟʦʥʘ 20/30 ɻɻʮ) ʠ 19 ʩʦʪ 

ʨʘʟʤʝʨʦʤ 1250 ʢʤ (ʜʣʷ ʜʠʘʧʘʟʦʥʘ 7/8 ɻɻʮ).  

ɿʦʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʩʝʭ ʂɸ ʥʝʧʨʝʨʳʚʥʦ ʧʦʢʨʳʚʘʝʪ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʠʜʠʤʦʩʪʴ ʂɸ ʚ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʜ ʫʛʣʦʤ ʤʝʩʪʘ 40Á ʠ ʚʳʰʝ.  



ʅʘ ʙʦʨʪʫ ʂɸ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ 91-ʣʫʯʝʚʫʶ ʘʥʪʝʥʥʫ ʜʣʷ ʩʚʷʟʠ ʩ ʧʦʜʚʠʞʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʠ 19-ʣʫʯʝʚʫʶ - ʜʣʷ ʩʚʷʟʠ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʩʪʘʥʮʠʷʤʠ ʠ ʬʠʜʝʨʥʳʤʠ ʣʠʥʠʷʤʠ. 

ʉʫʤʤʘʨʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʜʠʥ ʂɸ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 7000 ʢʘʥʘʣʦʚ.  

ɺ 1995-1996 ʛʛ. ʤʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʚ ʦʙʣʘʩʪʠ ʨʘʢʝʪʥʦ-

ʢʦʩʤʠʯʝʩʢʦʡ ʠ ʩʚʷʟʥʦʡ ʪʝʭʥʠʢʠ, ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʨʝʟʢʠʤ ʩʦʢʨʘʱʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʢʘʟʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʫ ʥʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʟʘʜʝʣʦʚ ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ʨʷʜ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ, ʪʘʢʠʝ ʢʘʢ 

"ɻʦʥʝʮ", "ʉʠʛʥʘʣ", "ʂʫʨʴʝʨ", "ʕʣʠʢʦʥ-ʉʪʠʨ", "ʉʇʉ-ʉʧʫʪʥʠʢ" ʠ ʜʨ. ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦʣʠʣʦ ʧʦʢʘ ʜʦʚʝʩʪʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʜʦ ʩʪʘʜʠʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ.  

ʋʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʝʢʪʦʚ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʠ ʩʨʝʜʥʝʦʨʙʠʪʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʚ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʦʙʱʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ, ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʚʝʩʪʠʮʠʡ.  

 

ʉʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʩʚʷʟʠ Inmarsat 

 

ʉʦʟʜʘʥʥʘʷ ʚ 1979 ʛʦʜʫ ʩ ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʥʘ 

ʤʦʨʩʢʠʭ ʩʫʜʘʭ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ, ʀʥʤʘʨʩʘʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʧʨʘʚʣʷʝʪ 

ʛʣʦʙʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʛʨʫʧʧʠʨʦʚʢʦʡ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʩʝʨʚʠʩ-

ʧʨʦʚʘʡʜʝʨʘʤʠ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʛʦʣʦʩʦʚʦʡ, ʬʘʢʩʠʤʠʣʴʥʦʡ ʪʝʣʝʢʩʥʦʡ ʠ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʩʚʷʟʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʜʚʠʞʝʥʠʠ ʠ ʚ ʨʘʡʦʥʘʭ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʩʚʷʟʠ. ʇʨʦʜʦʣʞʘʷ ʨʘʟʚʠʚʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʷʟʴ ʥʘ 

ʤʦʨʝ, ʀʥʤʘʨʩʘʪ ʨʘʩʰʠʨʠʣ ʩʬʝʨʫ ʩʚʦʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʘʟʝʤʥʳʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʠ ʘʚʠʘʮʠʦʥʥʳʡ 

ʨʳʥʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʪʳʩʷʯʠ ʘʙʦʥʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʠʣʠ ʨʘʙʦʪʘʶʪ ʚ ʫʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘʟʝʤʥʘʷ ʩʚʷʟʴ, ʠʣʠ 

ʧʫʪʝʰʝʩʪʚʫʶʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʞʫʨʥʘʣʠʩʪʳ ʠ 

ʪʝʣʝʦʧʝʨʘʪʦʨʳ, ʩʧʘʩʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʠʥʠʩʪʝʨʩʪʚʘ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʤʧʘʥʠʠ, ʧʝʨʝʚʦʟʷʱʠʝ ʛʨʫʟʳ, ʘʚʠʘʣʠʥʠʠ, ʘʚʠʘʧʘʩʩʘʞʠʨʳ ʠ ʦʨʛʘʥʳ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʨʘʙʦʪʥʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʛʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚ. 

 

ɿʦʥʘ ʧʦʢʨʳʪʠʷ 

 

ʉʧʫʪʥʠʢʠ ʩʠʩʪʝʤʳ ʀʥʤʘʨʩʘʪ ʧʦʢʨʳʚʘʶʪ ʦʢʦʣʦ 98% ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʪ 75Á ʶ. ʰ. ʜʦ 75Á ʩ. ʰ. 



 
ʈʠʩ. 6.2. ï ɿʦʥʘ ʧʦʢʨʳʪʠʷ ʩʧʫʪʥʠʢʦʚ ʩʠʩʪʝʤʳ. 

 

ʉʦʩʪʘʚ, ʚʠʜʳ ʫʩʣʫʛ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ 

 

ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ Inmarsat ʚʭʦʜʷʪ:  

        Å ʢʦʩʤʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʘʙʦʯʠʭ ʠ ʟʘʧʘʩʥʳʭ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʂɸ ʩ 

ʨʝʪʨʘʥʩʣʷʪʦʨʘʤʠ ʠ ʢʦʤʘʥʜʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʥʘʟʝʤʥʳʭ ʩʪʘʥʮʠʡ ʩʣʝʞʝʥʠʷ ʠ 

ʜʨ.);  

        Å ʥʘʟʝʤʥʳʡ ʩʝʛʤʝʥʪ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʙʝʨʝʛʦʚʳʝ ʟʝʤʥʳʝ ʩʪʘʥʮʠʠ (ɹɿʉ), 

ʢʦʦʨʜʠʥʠʨʫʶʱʠʝ ʩʝʪʝʚʳʝ ʩʪʘʥʮʠʠ (ʂʉʉ), ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴʥʳʡ ʮʝʥʪʨ 

(ʕʂʎ);  

        Å ʧʘʨʢ ʟʝʤʥʳʭ ʩʪʘʥʮʠʡ ʠ ʪʝʨʤʠʥʘʣʦʚ: ʤʦʙʠʣʴʥʳʝ (ʤʦʨʩʢʠʝ ʩʫʜʘ, ʩʘʤʦʣʝʪʳ), ʥʦʩʠʤʳʝ 

ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ; ʪʝʨʤʠʥʘʣʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʢʘʢ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ, ʪʘʢ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ.  

ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ Inmarsat ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ 

ʧʝʨʚʠʯʥʦʡ ʦʩʥʦʚʝ ʜʣʷ ʧʦʜʚʠʞʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʣʫʞʙʳ. ɼʣʷ ʩʚʷʟʠ ʩ ʧʦʜʚʠʞʥʳʤʠ 

ʘʙʦʥʝʥʪʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ L-ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ: 1626,5-1660,5 ʄɻʮ (ʣʠʥʠʷ "ɿʝʤʣʷ - 

ʩʧʫʪʥʠʢ") ʠ 1525,0-1559,0 ʄɻʮ (ʣʠʥʠʷ "ʩʧʫʪʥʠʢ - ɿʝʤʣʷ"). ʈʘʙʦʪʘ ʬʠʜʝʨʥʳʭ ʣʠʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʉ-ʜʠʘʧʘʟʦʥʝ: 6425-6450 ʄɻʮ (ʣʠʥʠʷ "ɿʝʤʣʷ - ʩʧʫʪʥʠʢ") ʠ 3600-3623 

(3600-3630) ʄɻʮ (ʣʠʥʠʷ "ʩʧʫʪʥʠʢ - ɿʝʤʣʷ").  

         ʂʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴʥʳʡ ʮʝʥʪʨ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʝʤ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʢʦʥʪʨʦʣʠʨʫʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ, ʨʝʘʣʠʟʫʝʪ 

ʧʣʘʥʳ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  

         ɹʝʨʝʛʦʚʳʝ ʟʝʤʥʳʝ ʩʪʘʥʮʠʠ ʩʣʫʞʘʪ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʟʚʝʥʴʷʤʠ ʤʝʞʜʫ ʩʧʫʪʥʠʢʘʤʠ 

ʩʠʩʪʝʤʳ Inmarsat ʠ ʙʝʨʝʛʦʚʳʤʠ ʘʙʦʥʝʥʪʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʪʝʣʝʬʦʥʥʳʤ ʠ ʪʝʣʝʛʨʘʬʥʳʤ ʩʝʪʷʤ. ʉʚʷʟʴ ʦʙʲʝʢʪʦʚ ʚ 

ʩʠʩʪʝʤʝ Inmarsat ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ ɹɿʉ. ɺʩʝ ʙʝʨʝʛʦʚʳʝ ʩʪʘʥʮʠʠ ʩʠʩʪʝʤʳ 

Inmarsat ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʣʷ ʩʫʜʦʚ, ʪʝʨʧʷʱʠʭ ʙʝʜʩʪʚʠʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʧʦ ʪʝʣʝʬʦʥʥʦʤʫ ʠʣʠ ʪʝʣʝʢʩʥʦʤʫ ʢʘʥʘʣʫ ʩʦ ʩʣʫʞʙʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʧʦʠʩʢʦʚʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ.  

            ɺ ʢʘʞʜʦʡ ʧʦʜʩʧʫʪʥʠʢʦʚʦʡ ʟʦʥʝ Inmarsat ʨʘʙʦʪʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʭ ɹɿʉ, 

ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʢʦʦʨʜʠʥʠʨʫʶʱʝʡ ʩʝʪʝʚʦʡ ʩʪʘʥʮʠʠ. ʂʉʉ ʩʣʝʜʠʪ ʟʘ 

ʨʘʙʦʪʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʝʪʠ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʨʘʩʧʨʝʜʝʣʷʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 



ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʤʝʞʜʫ ʙʝʨʝʛʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ. ɺ ʬʫʥʢʮʠʠ ʂʉʉ ʚʭʦʜʠʪ ʧʝʨʝʜʘʯʘ 

ʩʦʦʙʱʝʥʠʡ ʘʙʦʥʝʥʪʘʤ ʩʝʪʠ ʥʘ ʦʩʥʦʚʥʦʡ (1537,750 ʄɻʮ) ʠʣʠ ʨʝʟʝʨʚʥʦʡ (1538,475 ʄɻʮ) 

ʚʳʟʳʚʥʳʭ ʯʘʩʪʦʪʘʭ, ʘ ʪʘʢʞʝ ʨʝʪʨʘʥʩʣʷʮʠʷ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

            ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ Inmarsat ʩʚʷʟʴ ʦʨʛʘʥʠʟʦʚʳʚʘʣʘʩʴ ʯʝʨʝʟ 

ʘʨʝʥʜʫʝʤʳʝ ʫ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʧʫʪʥʠʢʠ Marisat, Marecs ʠ Intelsat-5MSC. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʨʙʠʪʘʣʴʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʩʠʩʪʝʤʳ Inmarsat ʩʦʩʪʦʠʪ ʠʟ 6 ʂɸ Inmarsat (4 ʂɸ ʪʠʧʘ 

Inmarsat-2 ʠ 2 ʂɸ ʪʠʧʘ Inmarsat-ɿ) ʠ 7 ʂɸ ʩʪʘʨʦʛʦ ʧʦʢʦʣʝʥʠʷ (ʪʠʧʘ Marisat ʠ Intelsat-

5MCS)  

            ʇʦʜʩʧʫʪʥʠʢʦʚʘʷ ʟʦʥʘ ʦʨʙʠʪʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʩʠʩʪʝʤʳ Inmarsat ʦʭʚʘʪʳʚʘʝʪ 4 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘ: ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʚʦʩʪʦʯʥʳʡ (ɸʆʈ-ɺ), ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʟʘʧʘʜʥʳʡ 

ɸʆʈ-3, ʀʥʜʠʡʩʢʠʡ (ʀʆʈ) ʠ ʊʠʭʦʦʢʝʘʥʩʢʠʡ (ʊʆʈ). ʅʘʜ ʢʘʞʜʳʤ ʠʟ ʦʢʝʘʥʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ 

ʥʘʭʦʜʷʪʩʷ ʧʦ ʦʜʥʦʤʫ ʜʝʡʩʪʚʫʶʱʝʤʫ ʠ ʧʦ ʜʚʘ ʟʘʧʘʩʥʳʭ ʩʧʫʪʥʠʢʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʢʨʳʪʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʠʧʦʣʷʨʥʳʭ 

ʨʘʡʦʥʦʚ. 

 

              ɹʝʨʝʛʦʚʳʝ ʟʝʤʥʳʝ ʩʪʘʥʮʠʠ 

 

              ɺ ʩʠʩʪʝʤʝ Inmarsat ʬʫʥʢʮʠʦʥʠʨʫʶʪ 40 ʙʝʨʝʛʦʚʳʭ ʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʅɻ (ʆʜʝʩʩʘ ʠ ʅʘʭʦʜʢʘ). ʕʪʠ 

ʩʪʘʥʮʠʠ ʦʙʩʣʫʞʠʚʘʶʪ ʘʙʦʥʝʥʪʦʚ ʚ ɸʪʣʘʥʪʠʯʝʩʢʦʤ, ʀʥʜʠʡʩʢʦʤ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʤ 

ʨʝʛʠʦʥʘʭ. ɹʝʨʝʛʦʚʳʝ ʩʪʘʥʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʣʘʜʝʥʠʠ ʪʝʭ ʩʪʨʘʥ, ʥʘ ʯʴʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʥʠ 

ʨʘʟʤʝʱʝʥʳ. ʀʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʥʘ ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ.  

             ɸʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ ɹɿʉ ʠ ʠʭ ʦʩʥʦʚʥʳʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʦʣʞʥʳ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ Inmarsat. ʂʘʞʜʘʷ ɹɿʉ 

ʠʤʝʝʪ ʟʘʢʨʝʧʣʝʥʥʫʶ ʟʘ ʥʝʡ ʥʝʩʫʱʫʶ, ʢʦʪʦʨʘʷ ʫʧʣʦʪʥʷʝʪʩʷ 22 ʪʝʣʝʛʨʘʬʥʳʤʠ ʢʘʥʘʣʘʤʠ.  

ʊʝʣʝʬʦʥʥʳʝ ʢʘʥʘʣʳ ʥʝ ʟʘʢʨʝʧʣʝʥʳ ʟʘ ʢʦʥʢʨʝʪʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʘ ʥʘʭʦʜʷʪʩʷ ʚ çʦʙʱʝʤ 

ʧʦʣʴʟʦʚʘʥʠʠè. ɹʝʨʝʛʦʚʳʝ ʩʪʘʥʮʠʠ ʠʤʝʶʪ ʚʳʭʦʜ ʚ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʝʪʠ 

ʪʝʣʝʬʦʥʥʦʡ ʠ ʪʝʣʝʢʩʥʦʡ ʩʚʷʟʠ.  

             ʈʘʙʦʪʘ ʘʙʦʥʝʥʪʘ, ʠʤʝʶʱʝʛʦ ʘʧʧʘʨʘʪʫʨʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʯʝʨʝʟ ʙʝʨʝʛʦʚʫʶ 

ʩʪʘʥʮʠʶ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ɹɿʉ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʩʝ ɹɿʉ ʦʩʥʘʱʝʥʳ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʩʚʷʟʴ ʩʦ 

ʩʪʘʥʮʠʷʤʠ ʩʪʘʥʜʘʨʪʘ Inmarsat-A. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʪʦ ʦʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʠ ʩ 

ʦʩʥʘʱʝʥʠʝʤ ɹɿʉ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʨʫʛʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʦʪʦʢʦʣʳ ʩʪʘʥʜʘʨʪʘ 

Inmarsat-C ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʢʦʣʦ 20 ɹɿʉ, ʧʨʠʯʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʪʘʢʠʭ ʩʪʘʥʮʠʡ ʥʝʪ. 

ʋʩʣʫʛʠ ʩʪʘʥʜʘʨʪʦʚ Inmarsat-ʄ ʠ Inmarsat-B ʧʨʝʜʣʘʛʘʶʪʩʷ ʝʱʝ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ɹɿʉ, ʚ 

ʦʩʥʦʚʥʦʤ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʤʠ ʙʝʨʝʛʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ.  

             ʅʘ ʙʝʨʝʛʦʚʳʭ ʩʪʘʥʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʨʘʙʦʣʠʯʝʩʢʠʝ ʘʥʪʝʥʥʳ, ʜʠʘʤʝʪʨʦʤ 12ï15 

ʤ. ʉʪʦʠʤʦʩʪʴ ʙʝʨʝʛʦʚʦʡ ʩʪʘʥʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʪʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 1,0ï2,5 ʤʣʥ 

ʜʦʣʣ.  

            ʇʘʨʢ ʘʙʦʥʝʥʪʩʢʠʭ ʩʪʘʥʮʠʡ 

 

            ɺ ʩʠʩʪʝʤʝ Inmarsat ʧʦʜʚʠʞʥʳʝ ʦʙʲʝʢʪʳ ʦʩʥʘʱʘʶʪʩʷ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʦʢʦʥʝʯʥʦʛʦ 

ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 

oʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʟʚʝʩʪʥʳʤ ʢʘʢ çʩʪʘʥʜʘʨʪʳè. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʪʘʥʜʘʨʪʦʚ: 

           ʉʪʘʥʜʘʨʪ Inmarsat-A. ʉʪʘʥʮʠʠ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʝʪʷʭ 

ʪʝʣʝʬʦʥʥʦʡ, ʬʘʢʩʠʤʠʣʴʥʦʡ, ʪʝʣʝʢʩʥʦʡ ʠ ʪʝʣʝʛʨʘʬʥʦʡ ʩʚʷʟʠ. ʆʥʠ ʦʩʥʘʱʝʥʳ 

ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ ʘʥʪʝʥʥʦʡ ʜʠʘʤʝʪʨʦʤ 0,8ï1,2 ʤ. ʉʚʷʟʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʩʣʝ ʥʘʙʦʨʘ 

ʥʦʤʝʨʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʳʧʫʱʝʥʘ 71 ʤʦʜʝʣʴ ʩʪʘʥʮʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʪʘʥʮʠʡ ʵʪʦʛʦ 



ʩʪʘʥʜʘʨʪʘ ʧʨʝʢʨʘʱʝʥʘ.  

           ʉʪʘʥʜʘʨʪ Inmarsat-B. ʎʠʬʨʦʚʘʷ ɿʉ, ʧʨʝʜʣʘʛʘʶʱʘʷ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʫʩʣʫʛ ʉʪʘʥʜʘʨʪʘ ɸ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʠʭ ʩʪʦʠʤʦʩʪʠ. ʇʝʨʝʜʘʯʘ ʨʝʯʠ ʠ ʜʘʥʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 24 ʢʙʠʪ/ʩ. ʈʘʟʤʝʨʳ ʘʥʪʝʥʥʳ ʪʝ ʞʝ, ʯʪʦ ʠ ʜʣʷ ʩʪʘʥʮʠʡ 

ʉʪʘʥʜʘʨʪʘ ɸ. ɺ ʢʦʤʤʝʨʯʝʩʢʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʪʘ ʧʦʜʩʠʩʪʝʤʘ ʚʚʝʜʝʥʘ ʚ 1994 ʛ. 

ʇʣʘʥʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʮʠʠ ʉʪʘʥʜʘʨʪʘ ɺ ʟʘʤʝʥʷʪ ʧʘʨʢ ʉʪʘʥʜʘʨʪʘ ɸ. ʄʦʜʝʣʠ 

ʥʘʟʝʤʥʳʭ ɿʉ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʚ 1ï2 ʯʝʤʦʜʘʥʘʭ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ.  

           ʉʪʘʥʜʘʨʪ Inmarsat-C. ʄʘʣʦʛʘʙʘʨʠʪʥʘʷ ʩʪʘʥʮʠʷ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʩ 

ʥʝʥʘʧʨʘʚʣʝʥʥʦʡ ʠʣʠ ʩʣʘʙʦʥʘʧʨʘʚʣʝʥʥʦʡ ʘʥʪʝʥʥʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʝʨʝʜʘʯʫ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ. ʆʙʤʝʥ ʜʘʥʥʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʨʦʪʢʠʤʠ ʩʦʦʙʱʝʥʠʷʤʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 600 ʙʠʪ/ʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʚ ʈʌ, ʥʠ ʚ ʩʪʨʘʥʘʭ ʉʅɻ 

ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʥʮʠʡ ʉʪʘʥʜʘʨʪʘ ʉ ʥʝ ʦʩʚʦʝʥʦ.  

           ʉʪʘʥʜʘʨʪ Inmarsat-M. ʄʘʣʦʛʘʙʘʨʠʪʥʘʷ ʩʪʘʥʮʠʷ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʨʘʜʠʦʪʝʣʝʬʦʥʥʫʶ ʠ ʬʘʢʩʠʤʠʣʴʥʫʶ ʩʚʷʟʴ, ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 8 ʢʙʠʪ/ʩ (ʜʘʥʥʳʝ). ʀʩʧʦʣʴʟʫʝʪʩʷ ʘʥʪʝʥʥʘ ʜʠʘʤʝʪʨʦʤ 40ï50 

ʩʤ.  

           ʉʪʘʥʜʘʨʪ Inmarsat-Mini -M. ʄʘʣʦʛʘʙʘʨʠʪʥʘʷ ʩʪʘʥʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ ʠ ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ.  

ɺ ʩʠʩʪʝʤʝ Inmarsat ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩʘʤʦʣʝʪʥʳʭ ʩʪʘʥʮʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ ʫʩʣʫʛ:  

           Å Inmarsat-Aero-H ï 6-ʢʘʥʘʣʴʥʘʷ, ʨʘʙʦʪʘʶʱʘʷ ʚ ʨʝʞʠʤʘʭ: ʨʘʜʠʦʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ, 

ʬʘʢʩ, ʪʝʣʝʢʩ; ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ï ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʢʠʧʘʞʝʡ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʚʠʘʣʠʥʠʷʭ;  

           Å Inmarsat-Aero-1 ï 4-ʢʘʥʘʣʴʥʘʷ, ʨʘʙʦʪʘʶʱʘʷ ʚ ʨʝʞʠʤʘʭ: ʨʘʜʠʦʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ, 

ʬʘʢʩ, ʪʝʣʝʢʩ; ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ï ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʢʠʧʘʞʝʡ 

ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʚʠʘʣʠʥʠʷʭ;  

          Å Inmarsat-Aero-L ï ʦʜʥʦʢʘʥʘʣʴʥʘʷ, ʨʝʞʠʤ ʥʠʟʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʝʪʦʚ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ;  

          Å Inmarsat-Aero-C ï ʦʜʥʦʢʘʥʘʣʴʥʘʷ, ʨʝʞʠʤ ʥʠʟʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʪʨʝʙʦʚʘʥʠʷʤ ʉʪʘʥʜʘʨʪʘ Inmarsat-C.  

           

ʊʘʙʣʠʮʘ 6.7. ï ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʜʘʨʪʦʚ. 

 

ʉʪʘʥʜʘʨʪ ɸ ɺ ʉ ʄ Mini -M 

ɻʦʜ ʥʘʯʘʣʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

1976 1992 1991 1993 1997 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, 

ʢʙʠʪ/ʩ 

ʜʦ 64 24 

(ʨʝʯʴ) ʜʦ 

64 

(ʜʘʥʥʳʝ) 

0,6 ʜʦ 8 4,8 (ʨʝʯʴ) 

2,4 (ʜʘʥʥʳʝ) 

ʄʦʜʫʣʷʮʠʷ ʏʄ QPSK BPSK QPSK BPSK, 

OQPSK 

ʉʃ, ʜɹ/ʂ -4 -4 -23 -12...-

10 

ʥ/ʜ 

ʕʀʀʄ, ʜɹɺʊ 36 33 14Ñ2 27 11-17 

ʇʦʣʦʩʘ, ʢɻʮ 50 20 5 10 10 

ʉʪʦʠʤʦʩʪʴ ʪʝʨʤʠʥʘʣʘ, 

ʜʦʣʣ. 

25000 25000 5000 15000-

25000 

4000 



ʉʪʦʠʤʦʩʪʴ ʫʩʣʫʛ, 

ʜʦʣʣ./ʤʠʥ 

8-12 5,5 1 ʜʦʣʣ. ʟʘ 

1 ʂʙʠʪ 

5,5 3 

 

ʉʧʫʪʥʠʢʠ ʀʥʤʘʨʩʘʪ 
 

   ɺ ʩʠʩʪʝʤʝ ʀʥʤʘʨʩʘʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʝ ʩʧʫʪʥʠʢʠ, ʢʦʪʦʨʳʝ 

"ʥʝʧʦʜʚʠʞʥʦ ʚʠʩʷʪ" ʥʘʜ ʟʘʜʘʥʥʳʤʠ ʪʦʯʢʘʤʠ ʥʘʜ ʵʢʚʘʪʦʨʦʤ ɿʝʤʣʠ. ʅʘ ʢʘʞʜʦʤ ʩʧʫʪʥʠʢʝ 

ʠʤʝʶʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʘ ʨʝʪʨʘʥʩʣʷʪʦʨʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʨʝʪʨʘʥʩʣʠʨʫʝʪ ʩʦʦʙʱʝʥʠʷ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ɿʝʤʥʳʭ ʩʪʘʥʮʠʡ ʢ ʪʝʨʤʠʥʘʣʘʤ, ʘ ʚʪʦʨʦʡ - ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʉʧʫʪʥʠʢʠ ʩʠʩʪʝʤʳ ʀʥʤʘʨʩʘʪ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ ʥʘ ʚʳʩʦʪʝ 22 

223 ʤʠʣʠ (35 786 ʢʤ). 

   ʏʝʪʳʨʝ ʩʧʫʪʥʠʢʘ ʀʥʤʘʨʩʘʪ-2 ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʥʩʦʨʮʠʫʤʦʤ, 

ʚʦʟʛʣʘʚʣʷʝʤʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ The Space&Communications ʢʦʤʧʘʥʠʠ "British Aerospace" 

(ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʘʥʛʣʦ-ʬʨʘʥʮʫʟʩʢʦʡ ʢʦʤʧʘʥʠʠ "Matra Marconi 

Space"). ʇʦʜʨʷʜʯʠʢʘʤʠ ʚʳʩʪʫʧʠʣʠ "Hughes Aircraft" (ʉʐɸ), "Fokker" (ʅʠʜʝʨʣʘʥʜʳ), 

"Matra" (ʌʨʘʥʮʠʷ), "MBB" (ɻʝʨʤʘʥʠʷ), "NEC" (ʗʧʦʥʠʷ), ʠ "Spar" (ʂʘʥʘʜʘ). ʎʝʥʪʨʳ 

ʫʧʨʘʚʣʝʥʠʷ ʩʧʫʪʥʠʢʦʚʦʡ ʛʨʫʧʧʠʨʦʚʢʦʡ ʩʦʦʨʫʞʘʣʠʩʴ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ 

ʢʦʤʧʘʥʠʡ: "CLTC" (ʂʠʪʘʡ), "CNES" (ʌʨʘʥʮʠʷ), "SED" (ʂʘʥʘʜʘ), "Telespazio" (ʀʪʘʣʠʷ), ʠ 

"Intelsat". ʀʥʤʘʨʩʘʪ-2 - ʵʪʦ ʩʧʫʪʥʠʢʠ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʚ ʪʨʝʭ ʧʣʦʩʢʦʩʪʷʭ, ʥʘ ʦʩʥʦʚʝ 

ʧʣʘʪʬʦʨʤʳ "Eurostar", ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʘʥʠʷʤʠ "British Aerospace" ʠ "Matra Espace" 

(ʦʙʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʭʦʜʷʪ ʚ ʛʨʫʧʧʫ "Matra Marconi Space").  

    ʉʧʫʪʥʠʢʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ 10-ʣʝʪʥʠʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʝʜʧʫʩʢʦʚʦʡ ʚʝʩ ʩʦʩʪʘʚʠʣ 

1300 ʢʛ, ʦʨʙʠʪʘʣʴʥʳʡ ʚʝʩ - 800 ʢʛ ʧʨʠ 1200 ɺʪ ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ. 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ 2 ʪʨʘʥʩʧʦʥʜʝʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ 

ʥʘ ʧʝʨʝʜʘʯʫ (ʩ ʉ- ʥʘ L-ʜʠʘʧʘʟʦʥ) ʠ ʥʘ ʧʨʠʝʤ (ʩ L- ʥʘ ʉ-ʜʠʘʧʘʟʦʥ) ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʘʟʝʤʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʯʘʩʪʦʪʘʭ 6,4/1,5 ʠ 1,6/3,6 ɻɻʮ. ʕʬʬʝʢʪʠʚʥʘʷ ʠʟʦʪʨʦʧʥʘʷ ʠʟʣʫʯʘʝʤʘʷ 

ʤʦʱʥʦʩʪʴ (ʕʀʀʄ) L-ʜʠʘʧʘʟʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 39 ɼʙɺʪ. ʂʘʞʜʳʡ ʩʧʫʪʥʠʢ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʢʨʳʪʠʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1/3 ʯʘʩʪʠ ɿʝʤʣʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ, ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʠ 

ʕʀʀʄ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʩʫʜʦʚʳʤʠ, ʘʚʠʘʮʠʦʥʥʳʤʠ ʠ ʥʘʟʝʤʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

   ʉʘʤʠ ʩʧʫʪʥʠʢʠ ʠʟʛʦʪʦʚʣʝʥʳ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ "Lockheed Martin Astro Space", 

ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ "Series 4000" 

ʢʦʤʧʘʥʠʠ "Astro Space Series". ɸʥʛʣʠʡʩʢʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ "Matra Marconi Space" 

ʧʦʜʛʦʪʦʚʠʣʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʯʘʩʪʴ, ʚʢʣʶʯʘʶʱʫʶ ʘʥʪʝʥʥʳ, ʧʦʚʪʦʨʠʪʝʣʠ ʠ ʜʨʫʛʦʝ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʚʷʟʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ C- ʠ L-

ʜʠʘʧʘʟʦʥʘʭ. ɸʥʪʝʥʥʳ ʠ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʩʧʫʪʥʠʢʘ ʥʘʩʪʨʦʝʥʦ ʥʘ 

ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ɿʝʤʣʠ ("footprint"). ʅʝʩʦʤʥʝʥʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʧʫʪʥʠʢʦʚ ʀʥʤʘʨʩʘʪ-3 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ 

ʤʦʱʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʦʥʝ. ʂʘʞʜʳʡ ʩʧʫʪʥʠʢ ʠʤʝʝʪ ʜʦ 7 ʟʦʥʘʣʴʥʳʭ ʣʫʯʝʡ ʠ ʦʜʠʥ 

ʛʣʦʙʘʣʴʥʳʡ. ʂʦʣʠʯʝʩʪʚʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʣʫʯʝʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʷʟʠ. ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʩʧʫʪʥʠʢʠ ʩʧʦʩʦʙʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʯʘʩʪʴ L-ʜʠʘʧʘʟʦʥʘ ʥʝʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʣʫʯʝʡ, ʫʜʚʘʠʚʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʧʫʪʥʠʢʘ. ʇʨʝʜʩʪʘʨʪʦʚʳʡ ʚʝʩ ʢʘʞʜʦʛʦ ʩʧʫʪʥʠʢʘ ʩʦʩʪʘʚʠʣ 2066 ʢʛ. ʕʀʀʄ 

ʢʘʞʜʦʛʦ ʩʧʫʪʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 48 ɼʙɺʪ, ʛʜʝ ʕʀʀʄ (ʵʬʬʝʢʪʠʚʥʘʷ ʠʟʦʪʨʦʧʥʘʷ ʠʟʣʫʯʘʝʤʘʷ 

ʤʦʱʥʦʩʪʴ) ʦʟʥʘʯʘʝʪ, ʢʘʢʫʶ ʵʥʝʨʛʠʶ ʤʦʞʝʪ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʩʧʫʪʥʠʢ ʚ ʦʙʩʣʫʞʠʚʘʝʤʦʡ 

ʦʙʣʘʩʪʠ. 

    3 ʩʧʫʪʥʠʢʘ ʀʥʤʘʨʩʘʪ-4 ʙʳʣʠ ʟʘʧʫʱʝʥʳ ʚ 2004 ʛʦʜʫ ʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʢʦʤʧʘʥʠʝʡ 

"Astrium" (ʧʨʝʜʳʜʫʱʝʝ ʥʘʟʚʘʥʠʝ - Matra Marconi Space). ʄʦʱʥʦʩʪʴ ʥʦʚʳʭ ʩʧʫʪʥʠʢʦʚ ʚ 

100 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʫ ʧʨʝʜʳʜʫʱʠʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 432 

ʂʙʠʪ/ʩ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʘʨʠʬʳ ʜʦ 75% ʦʪ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʩʪʘʥʜʘʨʪʝ ʀʥʤʘʨʩʘʪ-ʄ4. ʅʦʚʘʷ ʫʩʣʫʛʘ ʥʘʟʳʚʘʝʪʩʷ B-GAN - Broadband 

Global Area Network (ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ). 



 

     Inmarsat BGAN. 

 

            ʇʦʷʚʣʝʥʠʝ ʥʘ ʨʳʥʢʝ ʩʚʷʟʠ ʥʦʚʦʡ ʫʩʣʫʛʠ Inmarsat BGAN (Broadband Global Area 

Network ð ʛʣʦʙʘʣʴʥʘʷ ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʩʝʪʴ) ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʘʩʪʦʷʱʝʤ ʧʨʦʨʳʚʝ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ. ʄʳ ʫʞʝ ʧʨʠʚʳʢʣʠ ʢ ʫʩʣʫʛʘʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʚʷʟʠ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ 

ʨʘʡʦʥʘʭ ʩ ʨʘʟʚʠʪʳʤʠ ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ. ʉ ʧʦʷʚʣʝʥʠʝʤ Inmarsat BGAN ɺʳ ʤʦʞʝʪʝ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʝʡ ʚ ʣʶʙʦʡ, ʜʘʞʝ ʩʘʤʦʡ ʦʪʜʘʣʝʥʥʦʡ ʪʦʯʢʝ ʤʠʨʘ.  

         ʀʪʘʢ, Inmarsat BGAN ï ʵʪʦ ʥʦʚʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʤʦʙʠʣʴʥʘʷ ʫʩʣʫʛʘ, ʩʦʚʤʝʱʘʶʱʘʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʪʝʣʝʬʦʥʠʶ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ 

ʯʝʨʝʟ ʚʳʚʝʜʝʥʥʳʝ ʥʘ ʦʨʙʠʪʫ ʚ 2005 ʛʦʜʫ ʩʧʫʪʥʠʢʠ Inmarsat-4 (I-4).  

 

 
ʈʠʩ.6.3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʝʪʠ Inmarsat BGAN 

 

         ʇʝʨʚʳʡ ʠʟ ʩʧʫʪʥʠʢʦʚ I-4 (F-1) ʟʘʧʫʱʝʥ 11 ʤʘʨʪʘ 2005 ʛʦʜʘ. ʋʩʣʫʛʠ ʩʝʪʠ BGAN ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʫʧʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ, ɸʬʨʠʢʠ, ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ ʠ ɸʟʠʠ. 

ʇʦʩʣʝ ʚʳʚʝʜʝʥʠʷ ʥʘ ʦʨʙʠʪʫ ʚʪʦʨʦʛʦ ʩʧʫʪʥʠʢʘ (F-2) 8 ʥʦʷʙʨʷ 2005 ʛʦʜʘ ʚ ʟʦʥʫ ʧʦʢʨʳʪʠʷ 

ʚʦʡʜʝʪ ʪʘʢʞʝ ʠ ɸʤʝʨʠʢʘ (ʚ ʩʝʨʝʜʠʥʝ 2006 ʛʦʜʘ). 

 

 
ʈʠʩ. 6.4. ɿʦʥʘ ʧʦʢʨʳʪʠʷ ʩʧʫʪʥʠʢʦʚ ʩʝʪʠ Inmarsat BGAN. 

 

          

         ʅʘʟʝʤʥʳʤ ʩʝʛʤʝʥʪʦʤ ʚ ʮʝʧʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʝʪʠ Inmarsat BGAN, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʦʛʦ ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤ ʩʧʫʪʥʠʢʦʚʳʤ 



ʢʘʥʘʣʘʤ, ʷʚʣʷʶʪʩʷ ʣʝʛʢʠʝ ʧʝʨʝʥʦʩʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʪʝʨʤʠʥʘʣʳ. ʕʪʦ ʥʝʜʦʨʦʛʠʝ, ʥʘʜʝʞʥʳʝ, 

ʢʦʤʧʘʢʪʥʳʝ, ʧʨʦʩʪʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʚʝʩʦʤ ʯʫʪʴ ʙʦʣʝʝ 1 ʢʛ ʧʦʟʚʦʣʷʶʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ çʤʦʙʠʣʴʥʳʡ ʦʬʠʩè ʚ ʣʶʙʦʡ, ʜʘʞʝ ʩʘʤʦʡ ʫʜʘʣʝʥʥʦʡ ʪʦʯʢʝ ʤʠʨʘ, ʛʜʝ ʥʝʪ ʥʠ 

ʪʝʣʝʬʦʥʥʳʭ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʥʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʪʝʤ ʩʘʤʳʤ ʨʘʩʰʠʨʷʷ ʧʦʥʷʪʠʝ 

çʛʨʘʥʠʮ ʢʦʤʧʘʥʠʠè ʜʦ ʛʣʦʙʘʣʴʥʳʭ ʤʘʩʰʪʘʙʦʚ. 

          ɸʙʦʥʝʥʪʩʢʠʡ ʪʝʨʤʠʥʘʣ EXPLORERÊ 500 ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʧʦ ʪʝʣʝʬʦʥʫ ʯʝʨʝʟ 

ʩʧʫʪʥʠʢ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʩʝ ʚʠʜʳ 

ʩʚʷʟʠ (ʬʘʢʩ, e-mail, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ). ʊʝʨʤʠʥʘʣ ʠʤʝʝʪ ʠʥʪʝʨʬʝʡʩʳ LAN, RJ11, 

Bluetooth, USB. ɺʦʟʤʦʞʥʘ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʨʘʟʥʳʤ 

ʠʥʪʝʨʬʝʡʩʘʤ. 

          ʅʘʩʪʨʦʡʢʘ ʥʘ ʩʧʫʪʥʠʢ ʧʨʦʩʪʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʩʪʨʦʝʥʥʳʤ ʢʦʤʧʘʩʫ ʠ 

ʠʥʜʠʢʘʪʦʨʫ ʩʠʛʥʘʣʘ ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

 
 

ʈʠʩ.6.5. ɸʙʦʥʝʥʪʩʢʠʡ ʪʝʨʤʠʥʘʣ EXPLORERÊ 500. 

 

      ʉʢʦʨʦʩʪʴ ʚʥʠʟ - ʜʦ 460 ʂɹʠʪ/ʩ,ʚʚʝʨʭ - ʜʦ 128 ʂɹʠʪ/ʩ. 

ʇʠʪʘʥʠʝ: ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ 220ɺ, ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ 12ɺ (ʘʚʪʦʤʦʙʠʣʴ), ʚʩʪʨʦʝʥʥʳʡ 

ʘʢʢʫʤʫʣʷʪʦʨ (ʜʦ 1,5 ʯʘʩʘ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ 144 ʂɹʠʪ ʠʣʠ ʜʦ 36 ʯʘʩ ʚ ʞʜʫʱʝʤ ʨʝʞʠʤʝ). 

ɻʘʙʘʨʠʪʳ: 217ʭ217ʭ52 ʤʤ, ʤʘʩʩʘ: ʦʢʦʣʦ 1,5 ʢʛ.  

 

 Inmarsat FLEET  

 

          ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ, ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʩʪʘʥʜʘʨʪ INMARSAT, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʧʦʩʪʦʷʥʥʳʡ ʜʠʘʣʦʛʦʚʳʡ ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ, ʙʣʘʛʦʜʘʨʷ ʧʨʦʪʦʢʦʣʫ ʧʘʢʝʪʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (MPDS), ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʧʣʘʯʠʚʘʝʪ ʪʦʣʴʢʦ 

ʦʙʲʝʤ ʧʨʠʥʷʪʳʭ ʠ ʧʝʨʝʜʘʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʥʝ ʚʨʝʤʷ ʟʘʥʷʪʠʷ ʢʘʥʘʣʘ. ʆʙʝʩʧʝʯʠʚʘʝʪ 

ʵʢʦʥʦʤʠʯʥʫʶ, ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ, ʦʧʝʨʘʪʠʚʥʫʶ ʩʚʷʟʴ ʜʣʷ ʣʶʙʦʛʦ ʩʫʜʥʘ ʬʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ 

ʪʦʯʢʝ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʦʨʛʘʥʠʟʘʮʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ 

ʦʬʠʩʘ ʚ ʤʦʨʝ. 

          ʄʦʨʩʢʠʝ ʩʠʩʪʝʤʳ ʩʚʷʟʠ Inmarsat Fleet ʦʪ KVH ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʚʠʜʦʚ, 

ʥʦ ʚ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ Fleet 77 ʠ Fleet 55: 

 



 
 

ʈʠʩ.6.6. ʉʠʩʪʝʤʳ Fleet 77 ʠ Fleet 55. 

          ʆʙʝ ʩʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʳʩʪʨʳʭ 

ʠʥʪʝʨʥʝʪ/ʠʥʪʨʘʥʝʪ ʩʦʝʜʠʥʝʥʠʡ, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ, ʛʣʦʙʘʣʴʥʦʛʦ ʛʦʣʦʩʦʚʦʛʦ/ʬʘʢʩʦʚʦʛʦ 

ʩʝʨʚʠʩʘ. 

           Inmarsat Fleet ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʙʦʪʫ ʧʦ ʧʨʦʪʦʢʦʣʘʤ ISDN 

(Integrated Services Digital Network) ʠ MPDS (Mobile Packet Data Service). ISDN ʧʨʦʪʦʢʦʣ ʩ 

ʧʦʤʠʥʫʪʥʦʡ ʪʘʨʠʬʠʢʘʮʠʝʡ ʨʘʩʩʯʠʪʘʥ ʥʘ ʢʘʯʝʩʪʚʝʥʥʫʶ ʛʦʣʦʩʦʚʫʶ ʠ ʬʘʢʩʦʚʫʶ ʩʚʷʟʴ, 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, ʧʝʨʝʜʘʯʫ ʙʦʣʴʰʠʭ ʬʘʡʣʦʚ. MPDS ʧʨʦʪʦʢʦʣ ʩ ʧʦʤʝʛʘʙʘʡʪʥʦʡ 

ʪʘʨʠʬʠʢʘʮʠʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʩʪʦʷʥʠʷ "ʚʩʝʛʜʘ online" - ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʝʪʠ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ. 

           ʀʥʤʘʨʩʘʪ Fleet ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤ ʩ ʢʦʨʘʙʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʚʷʟʠ ʠ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ (ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ IP-ʨʦʫʪʝʨʫ) ʚ ʢʘʯʝʩʪʚʝ ʭʘʙʘ ʜʣʷ ʚʩʝʛʦ ʢʦʨʘʙʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩʚʷʟʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ: 

¶ ʄʘʩʩʘ ʘʥʪʝʥʥʳ ʩ ʦʙʪʝʢʘʪʝʣʝʤ:26 ʢʛ (F77), 18 ʢʛ (F55) 

¶ ʄʘʩʩʘ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ: 2,6 ʢʛ 

¶ ʄʘʩʩʘ ʪʝʣʝʬʦʥʥʦʡ ʪʨʫʙʢʠ/ʨʳʯʘʛʘ: 0,25 ʢʛ/ 0,15 ʢʛ 

¶ ɻʦʣʦʩʦʚʘʷ ʩʚʷʟʴ: 4.8 Kbps AMBE, 64 Kbps ʪʨʘʥʩʣʷʮʠʷ 

¶ ɽʚʨʦʧʝʡʩʢʠʡ ISDN ʠʥʪʝʨʬʝʡʩ: ʐʠʥʘ ISDN NT1 S/T, ITU-T I.430, ʩʦʚʤʝʩʪʠʤʳʡ ʩ 

ISO 8877 ʨʘʟʲʸʤ RJ 45 

¶ ʀʥʪʝʨʬʝʡʩ USB 

¶ ʀʥʪʝʨʬʝʡʩ ʜʘʥʥʳʭ: ʉʝʨʠʡʥʳʡ EIA ʩʦʚʤʝʩʪʠʤʳʡ ʩʪʘʥʜʘʨʪʥʳʡ RS-232E, 

ʚʩʪʨʦʝʥʥʳʡ Hayes ʩʦʚʤʝʩʪʠʤʳʡ ʤʦʜʝʤ, ʜʦ 115 Kbps, ʨʘʟʲʸʤ DB-9 female 

¶ ʀʥʪʝʨʬʝʡʩ ʬʘʢʩʘ: 2-ʧʨʦʚʦʜʥʦʡ 600 ʆʤ CCITT rec. G.473, T.30 ɻʨʫʧʧʳ III ʬʘʢʩ, 

ʨʘʟʲʸʤ ʤʦʜʫʣʷʪʦʨʘ RJ-11, ʩʦʚʤʝʩʪʠʤʳʡ ʩ ʬʘʢʩʦʤ ɻʨʫʧʧʳ 4 (ʠʩʧʦʣʴʟʫʷ ʢʘʥʘʣ ISDN) 

¶ ʉʢʦʨʦʩʪʴ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ (ʧʨʦʪʦʢʦʣʳ ISDN ʠ MPDS): 64 ʂʙʠʪ/ʩ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʨʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ VelocityÊ Acceleration 

software ʦʪ KVH - ʜʦ 320 ʂʙʠʪ/ʩ 

¶ ʇʠʪʘʥʠʝ: 21 ï 34 ɺ ʧʦʩʪ. ʪʦʢʘ (15 ɸ ʤʘʢʩ.) 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ: 200 ɺʪ (ʤʘʢʩ.) 

¶ ʈʘʟʤʝʨʳ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ: 5,5 ʭ 37,7 ʭ 16,4 ʩʤ 

¶ ʈʘʟʤʝʨʳ ʪʝʣʝʬʦʥʥʦʡ ʪʨʫʙʢʠ/ʢʨʵʜʣʘ: 20 ʭ 5 ʭ 3 ʩʤ/ 16 ʭ 6,1 ʭ 2,7 ʩʤ 

¶ ʉʢʦʨʦʩʪʴ ʘʩʠʥʭʨ. ʜʘʥʥʳʭ: ɽʚʨʦʧʘ ISDN 64 Kbps ʠ ʉʐɸ ISDN 56 Kbps 



¶ ʊʝʣʝʬʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ: 2-ʧʨʦʚʦʜʥʦʡ 600 ʆʤ CCITT rec. G.473, ʩʪʘʥʜʘʨʪʥʳʝ 

DTMF ʪʝʣʝʬʦʥʳ, ʨʘʟʲʸʤ ʤʦʜʫʣʷʪʦʨʘ RJ-11. 

 

 

 
 

ʈʠʩ.6.7. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ. 

Inmarsat R-BGAN 
 

         ʉʠʩʪʝʤʘ Inmarsat R-BGAN - ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʧʘʢʝʪʥʦʡ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (Regional Broadband Global Area Network). ʅʦʚʘʷ 

ʩʠʩʪʝʤʘ R-BGAN ʦʙʝʩʧʝʯʠʚʘʝʪ:  

 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʚ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʟ ʫʜʘʣʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʛʜʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʳʯʥʳʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ;  

¶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʧʫʪʥʠʢʦʚʦʤ ʢʘʥʘʣʝ ʜʦ 144 ʂʙʠʪ/ʩʝʢ.;  

¶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʩʝʘʥʩʦʚ ʩʚʷʟʠ;  

¶ ʜʦʩʪʫʧ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʀʥʪʨʘʥʝʪ ʢ ʩʝʨʚʝʨʘʤ HTTP/FTP;  

¶ ʧʝʨʝʜʘʯʫ/ʧʨʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ;  

¶ ʧʝʨʝʜʘʯʫ/ʧʨʠʝʤ ʛʦʣʦʩʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ IP ï ʧʨʦʪʦʢʦʣʘ;  

¶ ʧʝʨʝʜʘʯʫ/ʧʨʠʝʤ ʮʠʬʨʦʚʳʭ ʚʠʜʝʦ ʠʟʦʙʨʘʞʝʥʠʡ;  

¶ ʧʝʨʝʜʘʯʫ/ʧʨʠʝʤ ʮʠʬʨʦʚʳʭ ʚʠʜʝʦ ʧʦʪʦʢʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ;  

¶ ʧʝʨʝʜʘʯʫ/ʧʨʠʝʤ ʬʘʢʩʠʤʠʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ IP ï ʧʨʦʪʦʢʦʣʘ;  

¶ ʦʨʛʘʥʠʟʘʮʠʶ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ IP ï ʧʨʦʪʦʢʦʣʘ;  

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ SIM-ʢʘʨʪ GPRS ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ.  

 

         ʉʠʩʪʝʤʘ R-BGAN ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʠ ʥʘʟʝʤʥʦʡ 

ʩʦʪʦʚʦʡ ʩʝʪʠ ʦʙʱʝʡ ʨʘʜʠʦʩʣʫʞʙʳ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ (GPRS). ʋʜʘʯʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʵʪʠʭ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʙʦʥʝʥʪʫ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦ ʠ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ R-BGAN.  

          ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʘʥʩʘ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ R-BGAN ʘʙʦʥʝʥʪ, ʠʤʝʶʱʠʡ ʩʚʦʡ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʧʨʠʦʙʨʝʩʪʠ:  

¶ ʥʝʦʙʭʦʜʠʤʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʠ SIM ï ʢʘʨʪʫ;  

¶ ʩʧʫʪʥʠʢʦʚʳʡ ʤʦʜʝʤ;  

¶ ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʟʘʛʨʫʟʢʠ ʚ ʩʚʦʡ ʢʦʤʧʴʶʪʝʨ.  

          ʉʧʫʪʥʠʢʦʚʳʡ ʤʦʜʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʪʘʪʠʚʥʳʡ ʪʝʨʤʠʥʘʣ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ Hughes Network Systems ʠ ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʢʦʤʧʴʶʪʝʨʫ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʜʥʦʛʦ ʠʟ ʠʥʪʝʨʬʝʡʩʦʚ:  

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʨʪ ï USB;  

¶ ʨʘʜʠʦʣʠʥʠʷ ʩʚʷʟʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ Bluetooth;  

¶ Ethernet.  



          ɼʨʫʛʠʝ ʠʥʪʝʨʬʝʡʩʳ ʪʘʢʞʝ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʟʜʝʣʠʷ.  

ɼʣʷ ʘʙʦʥʝʥʪʘ ʨʘʙʦʪʘ ʩʦ ʩʧʫʪʥʠʢʦʚʳʤ ʤʦʜʝʤʦʤ ʘʥʘʣʦʛʠʯʥʘ ʨʘʙʦʪʝ ʩ ISDN ï ʤʦʜʝʤʦʤ 

ʥʘʟʝʤʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

 

 

 

 

 

ʈʠʩ.6.8. ʊʝʨʤʠʥʘʣ Inmarsat R-BGAN. 

             ʄʦʜʝʤʳ R- BGAN - ʧʝʨʚʘʷ ʩʪʘʜʠʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʀʥʤʘʨʩʘʪ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɼʦ ʠʶʣʷ 2005 ʛʦʜʘ 

ʩʚʷʟʴ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʯʝʨʝʟ ʘʨʝʥʜʦʚʘʥʥʳʝ ʥʘ ʩʧʫʪʥʠʢʝ Thuraya ʨʝʪʨʘʥʩʣʷʪʦʨʳ. ɿʘʪʝʤ 

ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʧʫʪʥʠʢʘ ʀʥʤʘʨʩʘʪ I-4F1 ʩʚʷʟʴ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʥʘ 

ʥʝʛʦ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʩʰʠʨʠʪʴ ʟʦʥʫ ʦʭʚʘʪʘ ʩʠʩʪʝʤʳ R-BGAN ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʩʚʷʟʠ. 

ʉ ʚʚʦʜʦʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʧʫʪʥʠʢʘ ʀʥʤʘʨʩʘʪ I-4F2 ʩʚʷʟʴ ʯʝʨʝʟ R-BGAN ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ 

ʪʘʢʞʝ ʚ ʉʝʚʝʨʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʘʭ. 

           ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʜʝʤʳ R-BGAN ʨʘʙʦʪʘʶʪ ʚ ʨʘʤʢʘʭ ɻʣʦʙʘʣʴʥʦʡ 

ʐʠʨʦʢʦʧʦʣʦʩʥʦʡ ʉʝʪʠ ʀʥʤʘʨʩʘʪ (BGAN). 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 6.9. ʉʪʨʫʢʪʫʨʘ 

ʩʠʩʪʝʤʳ. 

 

 

 

ɿʦʥʘ ʧʦʢʨʳʪʠʷ 

         ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʢʘʨʪʝ (ʨʠʩ.6.10), ʩʝʪʴ R-BGAN ʦʭʚʘʪʳʚʘʝʪ ɽʚʨʦʧʫ, ʈʦʩʩʠʶ 

(ʟʘʧʘʜʥʳʝ ʨʝʛʠʦʥʳ, ɼʘʣʴʥʠʡ ʚʦʩʪʦʢ, ʶʛ ʈʦʩʩʠʠ), ʩʪʨʘʥʳ ʉʅɻ, ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ, 

ʉʝʚʝʨʥʫʶ, ʎʝʥʪʨʘʣʴʥʫʶ ʠ ɿʘʧʘʜʥʫʶ ɸʬʨʠʢʫ, ʀʥʜʠʶ.  



 

ʈʠʩ.6.10. ɿʦʥʘ ʧʦʢʨʳʪʠʷ ʩʠʩʪʝʤʳ Inmarsat R-BGAN. 

 

 

ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʚ ʩʚʦʠʭ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʦʚʪʦʨʷʝʪ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ 

ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʨʠ ʢʨʫʧʥʳʭ ʩʝʛʤʝʥʪʘ ʵʪʦʛʦ ʨʳʥʢʘ. ʇʝʨʚʳʡ ʠ ʩʘʤʳʡ ʤʦʣʦʜʦʡ 

ʩʝʛʤʝʥʪ ʵʪʦʛʦ ʨʳʥʢʘ ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʪʘʢʠʭ ʩʝʪʝʡ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ, ʢʘʢ 

Iridium, Inmarsat, Globalstar, ʘ ʚ ʥʝʨʩʧʝʢʪʠʚʝ ICO, Ellipso ʠ Thuraya. ʊʝʨʤʠʥʘʣʳ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ VSAT-ʩʪʘʥʮʠʡ. ʆʥʠ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳ, 

ʫʥʠʚʝʨʩʘʣʴʥʳ, ʩʦʧʨʷʛʘʶʪʩʷ ʩ ʩʝʪʷʤʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʨʘʙʦʪʘʶʪ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʘʙʦʥʝʥʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʝʨʩʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʧʦʢʘ ʥʝ cʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʪʦʪ ʞʝ 

ʢʦʤʧʣʝʢʩ ʠ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ VSAT-ʩʪʘʥʮʠʠ, ʜʘ ʠ ʪʘʨʠʬʳ ʚ ʩʝʪʷʭ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ.  

ɺʪʦʨʦʡ, ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʡ ʩʝʛʤʝʥʪ ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ, 

ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ VSAT, ʪ.ʝ. ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʪʝʨʤʠʥʘʣʦʚ ʩ ʘʥʪʝʥʥʘʤʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 1,8 ʜʦ 2,5 ʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʤʠʨʝ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 300 ʪʳʩ. ʩʪʘʥʮʠʡ VSAT. ɺ ʈʦʩʩʠʠ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ VSɸʊ-

ʩʪʘʥʮʠʡ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 3,2 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʵʪʠʭ ʟʝʤʥʳʭ ʩʪʘʥʮʠʡ ʚ ʤʠʨʝ (ʦʢʦʣʦ 10 

ʪʳʩ. ʩʪʘʥʮʠʡ). ʆʜʥʘʢʦ ʚʩʝ ʘʥʘʣʠʪʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʜʘʥʥʳʡ ʨʳʥʦʢ ʜʘʣʝʢ ʦʪ ʥʘʩʳʱʝʥʠʷ 

ʜʘʞʝ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʇʦʵʪʦʤʫ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝ ʚ 2000 ʛ. ʨʦʩʪʘ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ VSAT-ʪʝʨʤʠʥʘʣʦʚ: ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʠʭ ʦʙʱʝʝ ʯʠʩʣʦ ʧʨʝʚʳʩʠʪ 500 

ʪʳʩ., ʘ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʜʦ 20 ʪʳʩ. ʩʪʘʥʮʠʡ.  

ʊʨʝʪʠʡ ʩʝʛʤʝʥʪ ʦʭʚʘʪʳʚʘʝʪ ʩʠʩʪʝʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ , 

ʨʘʙʦʪʘʶʱʠʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ Ku-ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ(14/11 ɻɻʮ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʨʠʝʤʝ ʤʘʣʳʝ ʟʝʤʥʳʝ ʩʪʘʥʮʠʠ, ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 500 

ʜʦʣʣ.ʕʪʦʪ ʚʠʜ ʩʧʫʪʥʠʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʤʘʩʩʦʚʳʝ 

ʫʩʣʫʛʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʀʥʪʝʨʥʝʪʫ, ʩʠʩʪʝʤʳ ʜʦʤʘʰʥʝʛʦ ʠ ʦʬʠʩʥʦʛʦ ʧʨʠʸʤʘ 

ʊɺ-ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʥʘ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʠ ʤʘʣʳʝ ʛʦʨʦʜʘ ʩʦ ʩʣʘʙʦ ʨʘʟʚʠʪʦʡ ʢʘʙʝʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʦ ʦʮʝʥʢʘʤ ʌʑ "ʊʝʣʝʢʦʤ",ʥʘʠʙʦʣʴʰʠʡ ʜʦʭʦʜ ʥʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʉʉʉ(ʜʦ 60-70% ʦʪ ʦʙʱʝʛʦ) ʦʞʠʜʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ.  



ʅʘ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʪʨʸʭ ʩʝʛʤʝʥʪʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʩʪʠʛʥʫʪʳ ʢʨʫʧʥʳʝ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɸʥʘʣʠʟ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʉʉʉ ʥʘ ʜʘʥʥʳʭ 

ʨʳʥʦʯʥʳʭ ʩʝʛʤʝʥʪʘʭ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ.  

 

             ʉʇʋʊʅʀʂʆɺʓɽ ʉʀʉʊɽʄʓ ʇɽʈʉʆʅɸʃʔʅʆʁ ʈɸɼʀʆʉɺʗɿʀ 

 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʘʟʚʠʪʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʙʳʣʦ ʩʚʷʟʘʥʦ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ ʜʣʷ ʫʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʩʦ ʩʣʘʙʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠʣʠ ʤʝʞʜʫ ʢʦʥʪʠʥʝʥʪʘʤʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʘʣʦʘʧʝʨʪʫʨʥʳʝ ʥʘʟʝʤʥʳʝ ʩʪʘʥʮʠʠ ʪʠʧʘ VSAT, ʦʙʝʩʧʝʯʠʚʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʩ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʴʶ ʠ ʮʠʬʨʦʚʦʡ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ "ʠʟ ʢʦʥʮʘ ʚ ʢʦʥʝʮ" 

ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ.  

ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʞʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʝʤʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʝʪʠ ʦʙʦʛʘʪʠʣʠʩʴ 

ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʥʘ ʨʫʙʝʞʝ ʩʪʦʣʝʪʠʡ ʧʦʟʚʦʣʠʣʠ ʨʝʘʣʠʟʦʚʘʪʴ 

ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ ʢʦʣʴʮʦ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʭʚʘʪʠʚʰʝʝ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʥʘ ʚʩʝʭ 

ʢʦʥʪʠʥʝʥʪʘʭ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʛʣʦʙʘʣʴʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʲʝʤ ʚ 

ʪʝʭʥʦʣʦʛʠʷʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʦʤʤʫʪʘʮʠʠ (ʦʪ ISDN ʢ SDH) ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ 

ʨʘʜʠʦʨʝʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ 

ʜʝʰʝʚʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʠ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʵʪʘ 

"ʩʫʧʝʨʤʘʛʠʩʪʨʘʣʴ" ʥʝ ʤʦʞʝʪ ʨʝʰʠʪʴ ʚʩʝ ʧʨʦʙʣʝʤʳ. ʇʦʵʪʦʤʫ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ 

ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʨʝʜʩʪʚʘ ʙʝʩʧʨʦʚʦʜʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ - ʢʘʢ ʥʘʟʝʤʥʳʭ, 

ʪʘʢ ʠ ʩʧʫʪʥʠʢʦʚʳʭ.  

ʇʦʚʩʝʤʝʩʪʥʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ, ʚʥʝʜʨʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʩ ʜʦʩʪʫʧʦʤ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ Web-ʩʠʩʪʝʤ, ʧʦʷʚʣʝʥʠʝ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʨʝʜʩʪʚ, - ʚʩʝ ʵʪʦ ʧʨʝʜʲʷʚʠʣʦ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤ ʫʩʣʫʛʘʤ, ʢʘʩʘʶʱʠʝʩʷ ʜʦʩʪʫʧʥʦʩʪʠ, 

ʨʝʘʢʪʠʚʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʣʠʥʠʡ ʩʚʷʟʠ. 

ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʟʚʘʣʦ ʙʫʨʥʳʡ ʨʦʩʪ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠ ʪʠʨʘʞʠʨʦʚʘʥʠʠ ʠʟʚʝʩʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʫʩʪʨʦʡʩʪʚ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʠʭ ʩʪʦʠʤʦʩʪʠ.  

ʉʝʛʦʜʥʷ ʢʨʫʧʥʳʝ ʨʳʥʢʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʝʡʩʪʚʝʥʥʳʡ 

ʩʪʠʤʫʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢ, ʙʫʨʥʳʡ ʨʦʩʪ ʀʥʪʝʨʥʝʪʘ ʧʦʩʣʫʞʠʣ ʫʩʢʦʨʝʥʠʶ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʩʠʩʪʝʤ ʧʦʜʚʠʞʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʦʜʚʠʞʥʳʭ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (UMTS), ʚ ʢʦʪʦʨʳʭ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʡ ʨʝʰʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ʅʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʟʳʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʛʜʝ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʯʝʣʦʚʝʢ. ʕʪʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝ ʙʦʣʝʝ ʨʘʩʰʠʨʷʶʪʩʷ: ʦʪ ʦʙʳʯʥʦʛʦ ʪʝʣʝʬʦʥʘ ʠ 

ʩʨʝʜʩʪʚ ʧʦʜʚʠʞʥʦʡ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʠ - ʢ ʧʦʣʫʯʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ 

ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜʘʚʘʪʴ 

ʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʜʠʘʛʨʘʤʤʳ, ʥʦ ʠ ʧʦʣʫʯʘʪʴ ʚʠʜʦʚʳʝ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠ 

"ʜʚʠʞʫʱʠʝʩʷ" ʠʟʦʙʨʘʞʝʥʠʷ, ʦʨʛʘʥʠʟʫʷ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʴ. ʉʫʱʝʩʪʚʫʝʪ 

ʪʘʢʞʝ ʢʣʘʩʩ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʫʜʘʣʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʢʦʥʪʨʦʣʷ, ʥʘʙʣʶʜʝʥʠʷ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʚʠʞʫʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ. ʇʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʙʦʣʝʝ 



ʩʣʦʞʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʩʠʩʪʝʤʘʤ, ʧʨʠʯʝʤ ʩ ʷʚʥʳʤ ʧʝʨʝʚʝʩʦʤ ʚ ʩʪʦʨʦʥʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʳʩʪʨʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ.  

ʉʠʩʪʝʤʘ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ICO  

ʉʠʩʪʝʤʘ ICO ʩʦʩʪʦʠʪ ʠʟ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʥʘʟʝʤʥʦʡ 

ʩʝʪʠ. ʂʦʩʤʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ ICO ʚʢʣʶʯʘʝʪ 10 ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʠ ʜʚʘ ʨʝʟʝʨʚʥʳʭ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʨʝʜʥʝʡ ʦʢʦʣʦʟʝʤʥʦʡ ʦʨʙʠʪʝ (MEO) ʩ ʫʜʘʣʝʥʠʝʤ ʥʘ 10355 ʢʤ. ʂʘʞʜʳʡ 

ʩʧʫʪʥʠʢ ʧʦʢʨʳʚʘʝʪ ʦʢʦʣʦ 30 ʧʨʦʮʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ʆʨʙʠʪʘʣʴʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ 

ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʦʥ, ʛʘʨʘʥʪʠʨʫʷ, ʯʪʦ ʚ 

ʣʶʙʦʝ ʚʨʝʤʷ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʩʧʫʪʥʠʢʘ ʦʢʘʞʫʪʩʷ ʚ ʚʠʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʟʝʤʥʦʡ 

ʩʪʘʥʮʠʠ.  

ʉʧʫʪʥʠʢʠ ʩʚʷʞʫʪʩʷ ʩ ʥʘʟʝʤʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʯʝʨʝʟ ʩʝʪʴ ICONET, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 12 ʟʝʤʥʳʭ ʩʪʘʥʮʠʡ ʠʣʠ ʩʧʫʪʥʠʢʦʚʳʭ ʫʟʣʦʚ ʜʦʩʪʫʧʘ (SAN), 

ʨʘʟʤʝʱʝʥʥʳʭ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʥʦʛʦ ʰʘʨʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʟʝʤʥʳʤʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. ʉʧʫʪʥʠʢʦʚʳʝ ʫʟʣʳ ʜʦʩʪʫʧʘ SAN ʙʫʜʫʪ ʚʢʣʶʯʘʪʴ ʪʨʠ ʵʣʝʤʝʥʪʘ: 

ʘʥʪʝʥʥʳ ʩʦ ʩʚʷʟʘʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦ ʩʧʫʪʥʠʢʘʤʠ ICO; ʢʦʤʤʫʪʘʪʦʨʳ 

ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʬʠʢʦʤ ʚʥʫʪʨʠ ICONET ʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʪʝʣʝʬʦʥʥʳʭ ʩʝʪʝʡ; ʠ, ʥʘʢʦʥʝʮ, ʙʘʟʳ 

ʜʘʥʥʳʭ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʩʧʫʪʥʠʢʦʚ.  

ʂʘʞʜʳʡ ʩʧʫʪʥʠʢʦʚʳʡ ʫʟʝʣ ʜʦʩʪʫʧʘ SAN ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ, ʯʪʦʙʳ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʨʤʠʥʘʣʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʠʧʠʩʘʥʥʳʭ ʢ ʵʪʦʤʫ ʫʟʣʫ. ʏʝʨʝʟ ʬʠʜʝʨʥʳʡ 

ʢʘʥʘʣ ʘʥʪʝʥʥʳ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʧʫʪʥʠʢʘʤʠ ʠ ʫʟʣʘʤʠ ʜʦʩʪʫʧʘ SAN. ɺ 

ʣʶʙʦʝ ʚʨʝʤʷ ʢʘʞʜʳʡ ʩʧʫʪʥʠʢ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʷʤʦʤ ʢʦʥʪʘʢʪʝ ʩ ʜʚʫʤʷ ʠʣʠ ʯʝʪʳʨʴʤʷ 

ʫʟʣʘʤʠ SAN.  

ʉʚʷʟʴ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʩʧʫʪʥʠʢʘʤʠ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʯʝʨʝʟ ʩʝʨʚʠʩʥʳʝ 

ʘʥʪʝʥʥʳ ʩʧʫʪʥʠʢʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʩʝʨʚʠʩʥʳʭ ʣʫʯʝʡ ʩʚʷʟʠ ʥʘ ʢʘʞʜʦʤ 

ʩʧʫʪʥʠʢʝ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʞʜʦʡ ʯʘʩʪʦʪʳ ʤʥʦʞʝʩʪʚʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʟʚʦʣʠʪ 

ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʧʝʢʪʨʘ.  

ʉʧʫʪʥʠʢʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ S-ʜʠʘʧʘʟʦʥʝ ʠ ʉ-ʜʠʘʧʘʟʦʥʝ ʠ ʠʩʧʦʣʴʟʫʶʪ ʙʦʨʪʦʚʫʶ 

ʮʠʬʨʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʩʭʝʤʫ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʚʨʝʤʝʥʠ (TDMA), 

ʯʪʦʙʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʙʦʪʘʪʴ ʜʦ 4500 ʦʙʨʘʱʝʥʠʡ ʥʘ ʩʧʫʪʥʠʢ ʧʦ ʪʝʣʝʬʦʥʫ. ʉʦʛʣʘʩʥʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʧʝʢʪʨʘ, ʢʘʥʘʣʳ ʩʠʩʪʝʤʥʳʭ ʩʣʫʞʙ ICO ʨʘʙʦʪʘʶʪ ʚ ʧʦʣʦʩʝ 2 ɻɻʮ (ʩʚʷʟʴ 

ʤʝʞʜʫ ʩʧʫʪʥʠʢʦʚʳʤ ʠ ʢʘʨʤʘʥʥʳʤ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʪʝʨʤʠʥʘʣʦʤ). ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʩʠʩʪʝʤʳ ʧʦʜʚʠʞʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʣʫʞʙ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʦʪʳ 1.98-2.01 ɻɻʮ ʜʣʷ 

ʢʘʥʘʣʦʚ "ʚʚʝʨʭ" ʠ 2.17-2.20 ɻɻʮ ʜʣʷ ʢʘʥʘʣʦʚ "ʚʥʠʟ". ICO ʚʳʙʨʘʣ ʜʠʘʧʘʟʦʥʳ 5 ɻɻʮ ʠ 7 ɻɻʮ 

ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʬʠʜʝʨʥʦʡ ʩʚʷʟʠ (ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʩʧʫʪʥʠʢʘʤʠ ʠ ʥʘʟʝʤʥʳʤʠ 

ʰʣʶʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ, SAN). ICO ʠʩʧʦʣʴʟʫʝʪ ʬʠʜʝʨʥʫʶ ʩʚʷʟʴ ʚ ʧʦʣʦʩʝ 5.15-5.25 ɻɻʮ 

("ɿʝʤʣʷ - ʂʦʩʤʦʩ") ʠ ʚ ʧʦʣʦʩʝ 6.97-7.075 ɻɻʮ ("ʂʦʩʤʦʩ - ɿʝʤʣʷ").  

ʈʘʟʨʦʟʥʝʥʥʦʩʪʴ ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ 

ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʣʝʬʦʥʦʚ. ICO ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ, 

ʯʪʦ ʩʧʫʪʥʠʢʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʘʨʤʘʥʥʳʭ ʪʝʣʝʬʦʥʦʚ ʙʫʜʝʪ ʢʦʛʜʘ-ʣʠʙʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ 

ʧʦ ʮʝʥʘʤ, ʢʦʥʢʫʨʠʨʫʶʱʠʤ ʩ ʧʦʜʦʙʥʳʤʠ ʠ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʥʘʟʝʤʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ. ʅʦ ʩʧʫʪʥʠʢʦʚʳʡ ʪʝʣʝʬʦʥ ʩʪʘʥʦʚʠʪʩʷ ʠʜʝʘʣʴʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʪʝʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʤʝʩʪʥʳʝ ʥʘʟʝʤʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʠʣʠ ʪʘʤ ʛʜʝ ʧʨʦʩʪʦ ʥʝʪ 

ʥʠʢʘʢʠʭ ʩʣʫʞʙ ʩʚʷʟʠ.  

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʣʫʞʙʳ ICO ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʚʥʝ ʦʙʣʘʩʪʝʡ ʧʦʢʨʳʪʠʷ 

ʵʪʠʭ ʩʠʩʪʝʤ. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠʟʥʝʩʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʘʵʨʦʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ 

ʩʝʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʨʝʟʠʜʝʥʪʳ ʩʝʣʴʩʢʠʭ ʠ ʫʜʘʣʝʥʥʳʭ ʦʙʣʘʩʪʝʡ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʥʝʭʚʘʪʢʫ 

ʘʜʝʢʚʘʪʥʦʡ ʣʦʢʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  



ʉʠʩʪʝʤʘ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ SKYBRIDGE  

ɺ ʩʧʫʪʥʠʢʦʚʳʝ ʧʨʦʝʢʪʳ AlcatelSpace ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ATM. 

AlcatelSpace ʦʙʲʷʚʠʣʘ, ʯʪʦ ʩʦʟʜʘʚʘʝʤʘʷ ʢʦʤʧʘʥʠʝʡ ʦʙʲʝʜʠʥʝʥʥʘʷ ʩʠʩʪʝʤʘ Alcatel Alsthom 

ʠ SkyBridge ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ FCC ʜʣʷ ʥʘʯʘʣʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʢʘʢ ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ ʩʦ ʩʣʫʞʙʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʥʘ ʥʝ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ 

ʩʧʫʪʥʠʢʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʛʦʣʦʩʘ ʠ ʚʠʜʝʦ ʩ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤʠ 

ʫʩʣʫʛʘʤʠ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʠʤʝʪʴ ʛʨʫʧʧʠʨʦʚʢʫ ʠʟ 64 ʩʧʫʪʥʠʢʦʚ ʥʘ ʦʨʙʠʪʝ ʩ 

ʚʳʩʦʪʦʡ 1457 ʢʤ.  

ɼʣʷ ʵʪʦʛʦ Alcatel Alsthom ʠ LoralSpace&Communications ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʝʪʠ ʜʣʷ ʤʫʣʴʪʠʤʝʜʠʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʠʪ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʫʩʣʫʛʠ ʨʘʟʣʠʯʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʦʛʣʘʰʝʥʠʝ ʚʢʣʶʯʘʝʪ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʚ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ ʩʧʫʪʥʠʢʠ ʧʨʦʝʢʪʘ SkyBridge 

Alcatel's ʠ ʚ ʧʨʦʝʢʪ ʧʷʪʠ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʩʧʫʪʥʠʢʦʚ CyberStar ʢʦʤʧʘʥʠʠ Loral.  

ʋʩʣʫʛʠ ʯʝʨʝʟ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʝ ʩʧʫʪʥʠʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʨʳʥʢʝ ʩ 1999 ʛʦʜʘ, ʘ 

ʛʨʫʧʧʠʨʦʚʢʠ LEO-ʩʧʫʪʥʠʢʦʚ ʜʦʣʞʥʳ ʧʦʷʚʠʪʴʩʷ ʚ 2001 ʛʦʜʫ. ɻʝʦʩʪʘʮʠʦʥʘʨʥʳʝ ʩʠʩʪʝʤʳ 

ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʦʩʪʘʚʢʠ ʨʘʜʠʦʧʝʨʝʜʘʯ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʫʩʣʫʛ. 

ʅʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʙʣʘʛʦʜʘʨʷ ʤʘʣʦʤʫ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʠʛʥʘʣʘ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʧʦʩʪʘʚʢʠ ʚʳʩʦʢʦʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʩʣʫʛ. LEO-ʩʠʩʪʝʤʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʣʦʙʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ, ʪʦʛʜʘ ʢʘʢ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʮʝʣʝʥʳ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʳʥʢʠ.  

ɹʣʘʛʦʜʘʨʷ ʛʣʦʙʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʢʨʳʪʠʷ, SkyBridge ʧʦʟʚʦʣʠʪ ʩʝʨʚʠʩʥʳʤ 

ʧʦʩʪʘʚʱʠʢʘʤ ʧʨʝʜʣʦʞʠʪʴ ʧʦʜʧʠʩʯʠʢʘʤ ʥʝʧʨʝʨʳʚʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ 

ʫʩʣʫʛʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʣʠ ʭʘʨʘʢʪʝʨʘ ʠʭ ʣʦʢʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʩʚʷʟʠ. ʂʘʞʜʳʡ ʩʧʫʪʥʠʢ ʦʩʚʝʱʘʝʪ ʦʙʣʘʩʪʴ ʚ ʨʘʜʠʫʩʝ 3000 ʢʤ, ʧʨʠ ʤʘʢʩʠʤʫʤ 45 "ʧʷʪʥʘʭ" 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: ʢʘʞʜʦʝ ʪʘʢʦʝ "ʧʷʪʥʦ" ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʣʘʩʪʠ ʧʦʢʨʳʪʠʷ ʦʜʥʦʛʦ ʰʣʶʟʘ 

ʩ ʨʘʜʠʫʩʦʤ ʜʝʡʩʪʚʠʷ 350 ʢʤ.  

ʂʦʩʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ Loral ʧʨʝʜʣʘʛʘʝʪ ʩʧʫʪʥʠʢʦʚʫʶ ʩʠʩʪʝʤʫ, ʥʘʟʳʚʘʝʤʫʶ 

CyberStar, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ GEO-ʩʧʫʪʥʠʢʦʚ. Loral ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʩʝʨʚʠʩʥʳʭ 

ʦʧʝʨʘʮʠʡ "ʚʚʝʨʭ" ʩʧʝʢʪʨ ʧʦʣʦʩʳ ʚ ʜʠʘʧʘʟʦʥʘʭ 28.35-28.6 ʠ 29.5-30.0 ɻɻʮ, ʠ ʧʦʣʦʩʳ ʜʣʷ 

ʩʝʨʚʠʩʥʳʭ ʦʧʝʨʘʮʠʡ "ʚʥʠʟ" ʚ ʜʠʘʧʘʟʦʥʘʭ 18.95-19.2 ʠ 19.7-20.2 ɻɻʮ. Loral ʟʘʧʨʘʰʠʚʘʝʪ 

ʧʦʣʥʦʤʦʯʠʷ ʜʣʷ ʤʝʞʩʧʫʪʥʠʢʦʚʳʭ ʩʚʷʟʝʡ, ʠʩʧʦʣʴʟʫʷ ʧʦʣʦʩʫ ʚ ʜʠʘʧʘʟʦʥʝ 60 ɻɻʮ . ʂʘʞʜʳʡ 

ʩʧʫʪʥʠʢ ʚ ʩʠʩʪʝʤʝ CyberStar ʠʤʝʝʪ ʙʦʨʪʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʠʙʢʦʩʪʠ ʩʚʷʟʠ. ɸʥʪʝʥʥʳ ʢʘʞʜʦʛʦ ʩʧʫʪʥʠʢʘ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʦʢʨʳʪʠʝ ʨʝʛʠʦʥʦʚ 27 ʣʫʯʘʤʠ. ɼʣʷ ʧʨʦʪʦʢʦʣʦʚ "ʚʚʝʨʭ" Loral ʠʩʧʦʣʴʟʫʝʪ FDM/TDM, ʜʣʷ 

ʧʨʦʪʦʢʦʣʦʚ "ʚʥʠʟ" - TDM. ʉʝʪʴ CyberStar ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʫʛ ʪʠʧʘ 

ʚʠʜʝʦʪʝʣʝʬʦʥʘ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ, ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ 

ʩʣʫʞʙʳ "ʧʦʣʦʩʳ ʧʦ ʪʨʝʙʦʚʘʥʠʶ".  

ʐʣʶʟʳ ʩʦʩʪʦʷʪ ʠʟ ʧʦʜʩʠʩʪʝʤʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ATM-ʢʦʤʤʫʪʘʪʦʨʦʚ c 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʥʪʝʨʬʝʡʩʦʚ ʢ ʘʨʝʥʜʦʚʘʥʥʳʤ ʢʘʥʘʣʘʤ ʠ ʣʦʢʘʣʴʥʳʤ ʩʪʘʥʮʠʷʤ, ʢ ʥʘʟʝʤʥʳʤ 

IP-ʩʝʪʷʤ ʪʠʧʘ ʀʥʪʝʨʥʝʪ, ʢ ʫʟʢʦʧʦʣʦʩʥʳʤ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʩʝʪʷʤ. 

ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʰʣʶʟʘʤʠ ʠ ʪʨʘʬʠʢʦʤ SkyBridge ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʣʘʩʪʷʤ ʧʦʢʨʳʪʠʷ.  

ɺ ʩʠʩʪʝʤʝ SkyBridge ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʢʦʨʦʩʪʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʘʟʝʤʥʳʤ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʩʝʪʷʤ. ʄʘʣʦʝ ʚʨʝʤʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʝ (ʦʢʦʣʦ 20 ʤʠʣʣʠʩʝʢʫʥʜ) ʦʙʣʝʛʯʘʝʪ 

ʘʜʘʧʪʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʣʦʞʝʥʠʡ ʠʣʠ ʧʨʦʪʦʢʦʣʦʚ. ʉʚʷʟʴ ʤʝʞʜʫ ʢʦʥʝʯʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʩʠʩʪʝʤʦʡ ʘʩʠʤʤʝʪʨʠʯʥʘ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʩʦʩʪʘʚʣʷʝʪ ʜʦ 60 ʄʙʠʪ/ʩ, ʥʘ ʚʦʟʚʨʘʪʥʦʤ ʢʘʥʘʣʝ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ - ʜʦ 2 ʄʙʠʪ/ʩ. 

ɸʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʢʘʥʘʣʦʚ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʜʣʷ ʀʥʪʝʨʥʝʪ-ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤʠ ʧʘʢʝʪʘʤʠ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  



ʉʠʩʪʝʤʘ SkyBridge ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʢʪʨ ʯʘʩʪʦʪʳ ʚ ʧʦʣʦʩʝ Ku-ʜʠʘʧʘʟʦʥʘ ʧʨʠ 

ʧʦʣʥʦʡ ʟʘʱʠʪʝ ʩʫʱʝʩʪʚʫʶʱʠʭ "ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ" ʠ ʟʝʤʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʧʦʚʪʦʨʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʩʪʦʪ.  

SkyBridge ʧʦʩʪʘʚʠʪ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʫʩʣʫʛʠ ʜʣʷ ʙʠʟʥʝʩʘ 

ʠ ʜʨʫʛʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ ʜʦʩʪʫʧ ʢ ʀʥʪʝʨʥʝʪʫ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʩʣʫʞʙʘʤ, ʜʦʩʪʫʧ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʝʪʷʤ ʜʣʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ 

ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ, ʩʦʝʜʠʥʝʥʠʝ ʩ ʣʦʢʘʣʴʥʳʤʠ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ 

ʩʝʪʷʤʠ, ʫʩʣʫʛʠ ʪʝʣʝʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʣʝʦʙʫʯʝʥʠʷ ʠ ʪʝʣʝʤʝʜʠʮʠʥʳ, ʨʘʟʚʣʝʯʝʥʠʷ ʠ 

ʢʫʣʴʪʫʨʥʳʝ ʫʩʣʫʛʠ ʪʠʧʘ "ʚʠʜʝʦ ʧʦ ʪʨʝʙʦʚʘʥʠʶ". ʂʨʦʤʝ ʪʦʛʦ, ʙʫʜʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ 

ʫʩʣʫʛʠ ʧʦ ʟʘʧʨʦʩʫ: ʨʘʩʰʠʨʝʥʥʳʝ ʠ ʫʟʢʦʧʦʣʦʩʥʳʝ ʫʩʣʫʛʠ ʜʣʷ ʨʝʯʝʚʦʡ ʩʚʷʟʠ ʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʜʣʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ. 

ʉʠʩʪʝʤʘ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ TELEDESIC  

ʉʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ Teledesic ʧʨʝʜʣʦʞʝʥʘ ʢ ʨʝʘʣʠʟʘʮʠʠ ʛ-ʥʦʤ ʂʨʝʡʛʦʤ ʄʘʢʢʘʫ, 

ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʢʦʤʧʘʥʠʠ McCaw Cellular, ʠ ɹʠʣʣʦʤ ɻʝʡʪʩʦʤ, ʧʨʝʟʠʜʝʥʪʦʤ ʢʦʤʧʘʥʠʠ 

Microsoft. ʇʘʨʪʥʝʨʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ Teledesic ʠ ʛʝʥʝʨʘʣʴʥʳʤ ʧʦʜʨʷʜʯʠʢʦʤ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ "ʅʝʙʝʩʥʦʛʦ ʀʥʪʝʨʥʝʪʘ" ("Internet-in-the-Sky") ʩʪʘʣ Boeing. 

Boeing ʜʦʣʞʝʥ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʥʘʯʘʪʴ ʟʘʧʫʩʢʠ ʩʧʫʪʥʠʢʦʚ Teledesic-ʩʝʪʠ.  

ʉʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ Teledesic ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ 288 ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ 

ʩʧʫʪʥʠʢʦʚ, ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ 12 ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʦ 24 ʩʧʫʪʥʠʢʘ. ʉʧʫʪʥʠʢʠ 

Teledesic ʙʫʜʫʪ ʟʘʧʫʱʝʥʳ ʥʘ ʦʨʙʠʪʫ ʩ ʚʳʩʦʪʦʡ ʜʦ 1400 ʢʤ. ʇʨʦʝʢʪʠʨʫʝʤʘʷ ʛʨʫʧʧʠʨʦʚʢʘ 

Teledesic ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʝʪʝʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ, ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʮʝʣʦʩʪʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʩʝʤʠʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʯʘʩʪʦʪ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʣʫʞʙʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʢʘʥʘʣʘʭ ʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, - ʵʪʦ ʧʦʣʦʩʘ Ka-ʜʠʘʧʘʟʦʥʘ. ʅʠʟʢʘʷ ʚʳʩʦʪʘ ʦʨʙʠʪʳ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʣʦʡ ʟʘʜʝʨʞʢʠ "ʠʟ ʢʦʥʮʘ ʚ ʢʦʥʝʮ" ʠ ʥʘʜʝʞʥʦʩʪʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʙʦʣʴʰʠʭ ʘʥʪʝʥʥ ʠ ʪʝʨʤʠʥʘʣʦʚ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ. ʂʦʤʙʠʥʘʮʠʷ ʥʠʟʢʦʡ ʚʳʩʦʪʳ ʩʧʫʪʥʠʢʘ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʣʫʯʝʡ, ʧʦʢʨʳʚʘʶʱʠʭ "ʧʷʪʥʘʤʠ" ʥʝʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʧʫʪʥʠʢʦʚ ʦʙʝʩʧʝʯʘʪ ʛʣʦʙʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ 

Teledesic ʜʦʣʞʥʦ ʩʦʟʜʘʪʴ ʜʦʩʪʫʧʥʫʶ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʝʪʴ, ʧʦʜʦʙʥʫʶ ʦʧʪʦʚʦʣʦʢʦʥʥʳʤ 

ʢʘʥʘʣʘʤ, ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʘ ʢ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʛʦʣʦʩʘ ʠ ʪ.ʜ. Teledesic ʧʨʝʜʣʦʞʠʪ 

"ʧʦʣʦʩʫ ʧʦ ʪʨʝʙʦʚʘʥʠʶ", ʧʦʟʚʦʣʷʶʱʫʶ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʣʦʩʫ 

ʧʨʦʧʫʩʢʘʥʠʷ ʢʘʥʘʣʘ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʦ ʦʙʲʝʤʘʤ ʧʝʨʝʜʘʯʠ ʠ 

ʧʨʠʣʦʞʝʥʠʷʤ.  

ʉʝʪʴ Teledesic ʧʨʝʜʣʦʞʠʪ ʙʦʣʴʰʫʶ ʝʤʢʦʩʪʴ ʠ ʫʩʣʫʛʠ "ʧʦʣʦʩʳ ʧʦ ʪʨʝʙʦʚʘʥʠʶ" 

ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʝ ʠ ʧʦʜʚʠʞʥʳʝ ʪʝʨʤʠʥʘʣʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʢʘʥʘʣʘ ʙʫʜʝʪ 

ʥʘʟʥʘʯʘʪʴʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʠ ʥʝʩʠʤʤʝʪʨʠʯʥʦ, ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʣʷ ʢʘʥʘʣʦʚ "ʚʚʝʨʭ" ʦʪ 16 

ʂʙʠʪ/ʩ ʜʦ 2 ʄʙʠʪ/ʩ, ʠ ʥʘ ʢʘʥʘʣʝ "ʚʥʠʟ" - ʜʦ 28 ʄʙʠʪ/ʩ.  

Teledesic ʪʘʢʞʝ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ, ʭʦʪʷ ʠ ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ, ʢʘʥʘʣʳ ʩ ʚʳʩʦʢʠʤ 

ʪʨʘʬʠʢʦʤ (ʦʪ 155 ʄʙʠʪ/ʩ ʜʦ 1.2 ɻʙʠʪ/ʩ) ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ ʩʦ ʰʣʶʟʦʤ ʠʣʠ ʜʣʷ Giga-

ʪʝʨʤʠʥʘʣʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ.  

ɺ ʩʝʪʠ Teledesic ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʷ ʙʳʩʪʨʦʡ ʧʘʢʝʪʥʦʡ ʢʦʤʤʫʪʘʮʠʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ATM. ɺʩʷ ʩʚʷʟʴ ʙʫʜʝʪ 

ʪʦʞʜʝʩʪʚʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʚʥʫʪʨʠ ʩʝʪʠ ʢʘʢ ʧʦʪʦʢʠ ʢʦʨʦʪʢʠʭ ʧʘʢʝʪʦʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʜʣʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʩʪʠ ʚ ʢʦʜʠʨʦʚʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʛʦʣʦʩ ʠʣʠ ʜʘʥʥʳʝ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʘʪʘ ʧʘʢʝʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʨʤʠʥʘʣʘʭ. ʊʝʭʥʦʣʦʛʠʷ ʙʳʩʪʨʦʡ ʧʘʢʝʪʥʦʡ 

ʢʦʤʤʫʪʘʮʠʠ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʂʘʞʜʳʡ ʩʧʫʪʥʠʢ ʚ ʛʨʫʧʧʠʨʦʚʢʝ - ʫʟʝʣ ʙʳʩʪʨʦʡ ʧʘʢʝʪʥʦʡ ʢʦʤʤʫʪʘʮʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʝʞʩʧʫʪʥʠʢʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʦ ʩʤʝʞʥʳʤʠ ʩʧʫʪʥʠʢʘʤʠ.  



ɺ ʩʝʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʤʝʪʦʜʦʚ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ (ʢʦʣʣʝʢʪʠʚʥʦʛʦ) ʜʦʩʪʫʧʘ 

ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʢʪʨʘ. ɺʩʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʙʫʜʫʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʤʝʞʜʫ ʩʧʫʪʥʠʢʦʤ ʠ ʪʝʨʤʠʥʘʣʘʤʠ ʚ ʪʝʯʝʥʠʝ ʥʘʟʥʘʯʝʥʥʦʛʦ ʩʣʦʪʘ ʚʨʝʤʝʥʠ 

(TDMA). ʅʘ ʢʘʥʘʣʝ "ʚʚʝʨʭ" ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʩʣʦʪʘ ʚʨʝʤʝʥʠ ʪʝʨʤʠʥʘʣʳ ʠʩʧʦʣʴʟʫʶʪ 

ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʯʘʩʪʦʪʳ (FDMA), ʘ ʥʘ ʢʘʥʘʣʝ "ʚʥʠʟ" - 

ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʘʩʠʥʭʨʦʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʚʨʝʤʝʥʠ (ATDMA).  

Teledesic ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ Ka-ʧʦʣʦʩʝ: ʜʣʷ ʩʝʨʚʠʩʥʳʭ ʩʚʷʟʝʡ - ʩʝʛʤʝʥʪʳ 

ʧʦʣʦʩʳ 28.6-29.1 ɻɻʮ (ʚʚʝʨʭ) ʠ 18.8-19.3 ɻɻʮ (ʚʥʠʟ); ʜʣʷ Giga-ʢʘʥʘʣʦʚ ʰʣʶʟʦʚʳʭ ʩʪʘʥʮʠʡ 

ʠ ʪʝʨʤʠʥʘʣʦʚ - ʩʝʛʤʝʥʪʳ ʧʦʣʦʩʳ 27.6-28.4 ɻɻʮ (ʚʚʝʨʭ) ʠ 17.8-18.6 ɻɻʮ (ʚʥʠʟ). ʂʘʞʜʳʡ 

ʩʧʫʪʥʠʢ Teledesic ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ ʤʝʞʩʧʫʪʥʠʢʦʚʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ ʩ ʚʦʩʝʤʴʶ ʜʨʫʛʠʤʠ 

ʩʧʫʪʥʠʢʘʤʠ ʠ ʩ ʧʦʜʦʙʥʳʤʠ ʠ ʩʤʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɼʣʷ ʤʝʞʩʧʫʪʥʠʢʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 

(ISL) ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʦʩʳ: 59.5-60.5 ɻɻʮ ʠ 62.5-63.5 ɻɻʮ. ʅʘʯʘʣʦ ʵʢʩʧʣʫʘʪʘʮʠʠ Teledesic 

ʧʣʘʥʠʨʫʝʪʩʷ ʥʘ 2002 ʛʦʜ.  

 

ʄʦʙʠʣʴʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ ʀʨʠʜʫʠʤ. 

 

ʂʦʥʮʝʧʮʠʶ ʩʠʩʪʝʤʳ Iridium ʧʨʝʜʣʦʞʠʣʠ ʠʥʞʝʥʝʨʳ ʢʦʤʧʘʥʠʠ Motorola - ʈʵʡ 

ʃʝʦʧʦʣʴʜ, ʂʝʥ ʇʝʪʝʨʩʦʥ ʠ ɹʵʨʠ ɹʝʨʪʘʡʛʝʨ. ʆʥʠ ʧʨʝʜʚʠʜʝʣʠ ʫʩʧʝʭ ʛʨʫʧʧʠʨʦʚʢʠ ʠʟ 

ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘʯʘʣʠʩʴ ʚ 1987 ʛʦʜʫ. ʅʘʯʘʚ 

ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʩ 1-ʛʦ ʥʦʷʙʨʷ 1998, ʢʦʤʧʘʥʠʷ Iridium LLC (ʦʩʥʦʚʘʥʥʘʷ ʚ 1991 ʠ 

ʠʥʚʝʩʪʠʨʦʚʘʚʰʘʷ ʚ ʧʨʦʝʢʪ ʦʢʦʣʦ 7 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ) ʦʙʲʷʚʠʣʘ 17 ʤʘʨʪʘ 2000 ʛʦʜʘ ʦ 

ʧʨʝʢʨʘʱʝʥʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʙʦʥʝʥʪʦʚ. ʆʜʥʘʢʦ 22 ʥʦʷʙʨʷ 2000 ʛʦʜʘ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʘʷ 

ʢʦʤʧʘʥʠʷ Iridium Satellite LLC, ʧʦʜʧʠʩʘʚ ʢʦʥʪʨʘʢʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʆʙʦʨʦʥʳ ʉʐɸ, ʧʨʠʩʪʫʧʠʣʘ ʢ ʧʝʨʝʚʦʜʫ ʘʢʪʠʚʦʚ ʠ ʧʝʨʝʜʘʯʝ ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʧʧʠʨʦʚʢʦʡ 

ʢʦʤʧʘʥʠʠ Boeing. ʉ 12 ʜʝʢʘʙʨʷ 2000 ʛʦʜʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʙʦʥʝʥʪʦʚ ʇʝʥʪʘʛʦʥʘ ʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʐɸ ʚʦʟʦʙʥʦʚʣʝʥʦ. ʂʦʤʤʝʨʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʠʩʪʝʤʳ ʚʦʟʦʙʥʦʚʠʣʘʩʴ 

28 ʤʘʨʪʘ 2001 ʛʦʜʘ.  

ʉʠʩʪʝʤʘ ʀʨʠʜʠʫʤ ʥʘʰʣʘ ʧʦʜʜʝʨʞʢʫ ʠʥʚʝʩʪʦʨʦʚ ʚ ʣʠʮʝ 19-ʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʘʨʪʥʝʨʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʚʢʣʶʯʘʷ: ʛʨʫʧʧʫ ʢʦʤʧʘʥʠʡ "AIG", ʢʦʨʧʦʨʘʮʠʶ "Iridium Africa", 

ʢʦʨʧʦʨʘʮʠʶ "Iridium SudAmerica", ʢʦʨʧʦʨʘʮʠʶ "Iridium Middle East", ɻʂʅʇʎ ʠʤ. 

ʍʨʫʥʠʯʝʚʘ, ʢʦʨʧʦʨʘʮʠʶ "Lockheed Martin", "Iridium Canada, Inc.", "Iridium China (Hong 

Kong) Ltd.", "Iridium India Telecom Limited", "Iridium Italia S.p.A.", ʢʦʤʧʘʥʠʶ "Raytheon", 

"SK Telecom", ʭʦʣʜʠʥʛ "South Pacific Iridium", "Sprint Iridium, Inc.", "Thai Satellite 

Telecommunications Co., Ltd.", "Motorola, Inc.", "Nippon Iridium (Bermuda) Limited", 

"Vebacom Holdings, Inc.", "Pacific Asia Communications Ltd."  

ʉʠʩʪʝʤʘ Iridium - ʵʪʦ ʙʝʩʧʨʦʚʦʜʥʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʝʪʴ ʤʦʙʠʣʴʥʦʡ ʧʝʨʩʦʥʘʣʴʥʦʡ 

ʩʚʷʟʠ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʘʭ ʠ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʥʘʙʦʨʘ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʫʩʣʫʛ - ʛʦʣʦʩʦʚʘʷ ʩʚʷʟʴ, ʧʝʨʝʜʘʯʘ ʬʘʢʩʠʤʠʣʴʥʳʭ 

ʩʦʦʙʱʝʥʠʡ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʜʘʥʥʳʭ. ʆʥʘ ʩʜʝʣʘʣʘ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʝʨʝʚʦʨʦʪ ʚ ʦʙʣʘʩʪʠ 

ʩʚʷʟʠ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʙʠʟʥʝʩʘ, ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ, ʞʠʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʘʡʦʥʘʭ 

ʩ ʥʝʨʘʟʚʠʪʦʡ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʩʚʷʟʴʶ, ʩʣʫʞʙ ʩʧʘʩʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʣʠʮ, ʢʦʪʦʨʳʤ 

ʥʝʦʙʭʦʜʠʤʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʫʜʦʙʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ ʚ ʚʠʜʝ ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʪʝʣʝʬʦʥʘ-ʪʨʫʙʢʠ ʩ ʝʜʠʥʳʤ ʛʣʦʙʘʣʴʥʳʤ ʥʦʤʝʨʦʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʘʟʝʤʥʳʭ ʩʝʪʝʡ ʩʚʷʟʠ, 

ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʦʪʩʣʝʞʠʚʘʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʝʣʝʬʦʥʘ, ʦʙʝʩʧʝʯʠʚʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʭʦʞʜʝʥʠʝ ʩʠʛʥʘʣʘ ʜʦ ʘʙʦʥʝʥʪʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʚʳ ʤʦʞʝʪʝ ʧʦʟʚʦʥʠʪʴ ʘʙʦʥʝʥʪʫ ʩʠʩʪʝʤʳ Iridium, ʥʝ ʟʥʘʷ, ʛʜʝ ʠʤʝʥʥʦ ʦʥ 

ʥʘʭʦʜʠʪʩʷ. ʊʝʣʝʬʦʥʳ Iridium ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʣʷ 

ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʠ ʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʥʪʝʨʬʝʡʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʥʦʫʪʙʫʢʘʤʠ, "ʧʘʣʤʪʦʧʘʤʠ", 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʦʨʛʘʥʘʡʟʝʨʘʤʠ ʠ ʜʨʫʛʠʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʩʧʫʪʥʠʢʘ ʫʤʝʥʴʰʠʣʦ ʟʘʜʝʨʞʢʫ ʩʠʛʥʘʣʘ ʠ ʫʣʫʯʰʠʣʦ 

ʢʘʯʝʩʪʚʦ ʨʘʟʛʦʚʦʨʘ. 

 



 
 

ʈʠʩ. 6.11. ʉʠʩʪʝʤʘ Iridium. 

 

ʂʦʩʤʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ ʀʨʠʜʠʫʤ ʩʦʩʪʦʠʪ ʠʟ 66-ʪʠ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʠ 6 ʟʘʧʘʩʥʳʭ 

ʩʧʫʪʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 6-ʪʠ ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 86,4 ʛʨʘʜʫʩʘ. 

ɺ ʩʝʪʠ ʨʝʘʣʠʟʦʚʘʥ ʫʥʠʢʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʤʝʞʩʧʫʪʥʠʢʦʚʳʭ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʩ ʦʜʥʦʛʦ ʩʧʫʪʥʠʢʘ ʥʘ ʜʨʫʛʦʡ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʵʪʦʛʦ 

ʩʠʛʥʘʣʘ ʥʘ ɿʝʤʣʶ. ʄʝʞʩʧʫʪʥʠʢʦʚʳʝ ʩʚʷʟʠ ʀʨʠʜʠʫʤ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʟʚʦʣʷʶʪ ʵʪʦʡ ʩʝʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʚʩʝʛʦ ʣʠʰʴ ʦʜʥʦʡ ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʫʪ 

ʧʦʩʪʫʧʘʪʴ ʚʩʝ ʘʙʦʥʝʥʪʩʢʠʝ ʟʚʦʥʢʠ. ʂʘʞʜʳʡ ʩʧʫʪʥʠʢ ʧʦʢʨʳʚʘʝʪ ʟʦʥʫ ʰʠʨʠʥʦʡ ʚ 4000 ʢʤ. ɺ 

ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʦʣʝʪʘ ʩʧʫʪʥʠʢʦʚ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1 ʦʙʦʨʦʪ ʚʦʢʨʫʛ ɿʝʤʣʠ ʚ 

ʯʘʩ), ʩʠʛʥʘʣ ʘʙʦʥʝʥʪʘ Iridium ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʩʧʫʪʥʠʢʘ ʢ ʩʧʫʪʥʠʢʫ, ʥʝ ʚʳʟʳʚʘʷ ʧʨʝʨʳʚʘʥʠʷ. 

ʅʘʟʝʤʥʳʝ ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʩʚʷʟʘʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ ʤʠʥʠʤʫʤ ʩ ʜʚʫʤʷ ʩʧʫʪʥʠʢʘʤʠ 

ʠʟ ʛʨʫʧʧʠʨʦʚʢʠ.  

 

ʆʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ:  

ɺʝʩ ʩʧʫʪʥʠʢʘ - 700 ʢʛ (1500 ʬʫʥʪʦʚ).  

ɿʦʥʘʣʴʥʳʝ ʣʫʯʠ - 48 ʥʘ ʢʘʞʜʦʤ ʩʧʫʪʥʠʢʝ.  

ʄʦʱʥʦʩʪʴ ʢʘʥʘʣʘ - 16 ɼɹ (ʩʨʝʜʥʷʷ).  

ʉʨʦʢ ʩʣʫʞʙʳ - 5-8 ʣʝʪ.  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʯʘʩʪʦʪʳ:  

ʪʝʣʝʬʦʥ Iridium - ʩʧʫʪʥʠʢ 1616-1626,5 ʄɻʮ  

ʩʧʫʪʥʠʢ - ʪʝʣʝʬʦʥ Iridium 1616-1626,5 ʄɻʮ  

ʩʧʫʪʥʠʢ - ʩʧʫʪʥʠʢ 23,18-23,38 ɻɻʮ  

ʩʧʫʪʥʠʢ - ʥʘʟʝʤʥʘʷ ʩʪʘʥʮʠʷ ʩʦʧʨʷʞʝʥʠʷ 19,4-19,6 ɻɻʮ  

ʥʘʟʝʤʥʘʷ ʩʪʘʥʮʠʷ ʩʦʧʨʷʞʝʥʠʷ - ʩʧʫʪʥʠʢ 29,1-29,3 ɻɻʮ  

 

 
ʈʠʩ. 6.12. ʉʧʫʪʥʠʢ Iridium. 

 



ɺʩʝ ʩʧʫʪʥʠʢʠ ʙʳʣʠ ʟʘʧʫʱʝʥʳ ʨʘʢʝʪʘʤʠ "Delta II" ʢʦʤʧʘʥʠʠ Boeing (5 ʩʧʫʪʥʠʢʦʚ 

Iridium ʥʘ ʟʘʧʫʩʢ), "ʇʨʦʪʦʥ" ɻʂʅʇʎ ʠʤ. ʍʨʫʥʠʯʝʚʘ (ʩʝʤʴ ʩʧʫʪʥʠʢʦʚ Iridium ʟʘ ʟʘʧʫʩʢ) ʠ 

"ʃʦʥʛ ʄʘʨʢ 2ʩ" ʢʦʤʧʘʥʠʠ China Great Wall (ʜʚʘ ʩʧʫʪʥʠʢʘ Iridium ʟʘ ʟʘʧʫʩʢ). 

ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʢʦʩʤʠʯʝʩʢʦʤ ʩʝʛʤʝʥʪʝ ʀʨʠʜʠʫʤ: 

¶ ʢʦʣʠʯʝʩʪʚʦ ʩʧʫʪʥʠʢʦʚ ʥʘ ʦʨʙʠʪʝ: 66 ʦʩʥʦʚʥʳʭ ʠ 6 ʨʝʟʝʨʚʥʳʭ  

¶ ʢʦʣʠʯʝʩʪʚʦ ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ: 6 (11 ʩʧʫʪʥʠʢʦʚ ʚ ʢʘʞʜʦʡ ʧʣʦʩʢʦʩʪʠ)  

¶ ʚʳʩʦʪʘ ʦʙʨʠʪʳ: 780 ʢʤ  

¶ ʥʘʢʣʦʥʝʥʠʝ ʦʨʙʠʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ: 86,4 ʛʨʘʜ.  

¶ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʩʧʫʪʥʠʢʘ: 100 ʤʠʥ. 28 ʩʝʢ.  

¶ ʤʘʩʩʘ ʩʧʫʪʥʠʢʘ: 689 ʢʛ.  

¶ ʢʦʣʠʯʝʩʪʚʦ ʣʫʯʝʡ, ʬʦʨʤʠʨʫʝʤʳʭ ʦʜʥʠʤ ʩʧʫʪʥʠʢʦʤ: 48  

¶ ʜʠʘʤʝʪʨ ʣʫʯʘ: ʦʢʦʣʦ 50 ʢʤ  

¶ ʩʨʦʢ ʩʣʫʞʙʳ ʩʧʫʪʥʠʢʘ: 7-9 ʣʝʪ  

ɿʘʧʫʩʢ ʩʧʫʪʥʠʢʦʚ ʀʨʠʜʠʫʤ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʨʘʢʝʪʦʥʦʩʠʪʝʣʷʤʠ Delta II, Long March 

2C ʠ ʇʨʦʪʦʥ.  

ʅʘʟʝʤʥʳʡ ʩʝʛʤʝʥʪ ʀʨʠʜʠʫʤ ʧʨʝʜʩʪʘʚʣʝʥ ʩʝʪʝʚʦʡ ʢʦʦʨʜʠʥʠʨʫʶʱʝʡ ʩʪʘʥʮʠʝʡ ʠ 

ʩʪʘʥʮʠʷʤʠ ʩʦʧʨʷʞʝʥʠʷ. ʂʦʦʨʜʠʥʠʨʫʶʱʘʷ ʩʪʘʥʮʠʷ ʫʧʨʘʚʣʷʝʪ ʚʩʝʡ ʩʝʪʴʶ ʀʨʠʜʠʫʤ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʝʝ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. ʉʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʩʣʫʞʘʪ ʰʣʶʟʘʤʠ ʤʝʞʜʫ 

ʩʧʫʪʥʠʢʦʚʳʤ ʩʝʛʤʝʥʪʦʤ ʠ ʥʘʟʝʤʥʳʤʠ ʪʝʣʝʬʦʥʥʳʤʠ ʩʝʪʷʤʠ ʠ ʩʝʪʷʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʏʝʨʝʟ ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʧʨʦʭʦʜʷʪ ʚʩʝ ʟʚʦʥʢʠ ʩʦ ʩʧʫʪʥʠʢʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʀʨʠʜʠʫʤ ʥʘ 

ʥʘʟʝʤʥʳʝ ʩʝʪʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʘʙʦʥʝʥʪʦʚ ʀʨʠʜʠʫʤ, ʥʘ ʵʪʦʡ ʞʝ ʩʪʘʥʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʙʠʣʣʠʥʛʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʚʳʩʪʘʚʣʝʥʠʷ ʩʯʝʪʦʚ ʘʙʦʥʝʥʪʘʤ ʟʘ ʫʩʣʫʛʠ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʙʦʥʝʥʪʩʢʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ ʥʘ ʩʪʘʥʮʠʷʭ ʩʦʧʨʷʞʝʥʠʷ ʩʠʩʪʝʤʳ ʀʨʠʜʠʫʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ Siemens GSM-D900.  

ʏʘʩʪʦʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʩʚʷʟʠ ʚ ʩʝʪʠ ʀʨʠʜʠʫʤ: 

¶ ʩʧʫʪʥʠʢ ʀʨʠʜʠʫʤ - ʩʧʫʪʥʠʢʦʚʳʡ ʪʝʣʝʬʦʥ ʠʣʠ ʩʧʫʪʥʠʢʦʚʳʡ ʧʝʡʜʞʝʨ: 1616 - 

1626,5 ʄɻʮ  

¶ ʤʝʞʩʧʫʪʥʠʢʦʚʳʝ ʩʚʷʟʠ: 23,18 - 23,38 ɻɻʮ  

¶ ʥʘʟʝʤʥʘʷ ʩʪʘʥʮʠʷ - ʩʧʫʪʥʠʢʠ ʀʨʠʜʠʫʤ: 29,1 - 29,3 ɻɻʮ  

¶ ʩʧʫʪʥʠʢʠ ʀʨʠʜʠʫʤ - ʥʘʟʝʤʥʘʷ ʩʪʘʥʮʠʷ: 19,4 - 19,6 ɻɻʮ  

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʩʝʛʤʝʥʪ ʀʨʠʜʠʫʤ - ʵʪʦ ʩʧʫʪʥʠʢʦʚʳʝ ʪʝʣʝʬʦʥʳ ʠ ʩʧʫʪʥʠʢʦʚʳʝ 

ʧʝʡʜʞʝʨʳ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʘʙʦʥʝʥʪ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʚ ʩʝʪʴ ʀʨʠʜʠʫʤ ʠ ʧʦʣʴʟʫʝʪʩʷ ʝʝ 

ʫʩʣʫʛʘʤʠ. ʉʧʫʪʥʠʢʦʚʳʝ ʪʝʣʝʬʦʥʳ ʀʨʠʜʠʫʤ ʚʥʝʰʥʝ ʚʳʛʣʷʜʷʪ ʢʘʢ "ʪʨʫʙʢʠ" ʠ ʨʘʙʦʪʘʶʪ ʚ 

ʜʚʫʭ ʨʝʞʠʤʘʭ - ʩʧʫʪʥʠʢʦʚʦʤ ʠ ʩʦʪʦʚʦʤ GSM. ʉʧʫʪʥʠʢʦʚʳʝ ʧʝʡʜʞʝʨʳ ʩʧʦʩʦʙʥʳ 

ʧʨʠʥʠʤʘʪʴ ʩʦʦʙʱʝʥʠʷ, ʥʘʭʦʜʷʩʴ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʣʘʥʝʪʳ.  

 

 

 

 

 

ʊʘʙʣʠʮʘ 6.8. ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʩʠʩʪʝʤʳ Iridium 

ʉʠʩʪʝʤʘ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʀʨʠʜʠʫʤ 

+ 
ʅʘʜʝʞʥʘʷ ʠ ʧʨʦʚʝʨʝʥʥʘʷ ʚʨʝʤʝʥʝʤ (ʩʫʱʝʩʪʚʫʝʪ ʫʞʝ ʙʦʣʝʝ 25 ʣʝʪ, ʷʚʣʷʝʪʩʷ ʦʬʠʮʠʘʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʨʝʧʣʘʚʘʥʠʷ) 

+ ʈʘʙʦʪʘʝʪ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʣʷʨʥʳʭ ʦʙʣʘʩʪʝʡ 

+ ɼʦʩʪʘʪʦʯʥʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘ 

+ ʇʨʦʩʪʘʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʝʩʪʴ ʧʦʜʨʦʙʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ 

+ 
ɺʭʦʜʷʱʠʝ ʟʚʦʥʢʠ ʙʝʩʧʣʘʪʥʦ, ʠʩʭʦʜʷʱʠʝ - $2.80 ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʦʞʝʥʠʷ ʪʝʣʝʬʦʥʘ ʠ 

ʚʳʟʳʚʘʝʤʦʛʦ ʘʙʦʥʝʥʪʘ 



+ 

ɽʩʪʴ ʦʥʣʘʡʥʦʚʘʷ ʙʠʣʣʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʧʣʘʥʝʪʳ 

ʧʦʩʤʦʪʨʝʪʴ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʩʦʩʪʦʷʥʠʝ ʩʚʦʝʛʦ ʩʯʝʪʘ, ʧʦʜʨʦʙʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʪʝʣʝʬʦʥʥʳʭ 

ʟʚʦʥʢʦʚ, ʨʘʩʧʝʯʘʪʘʪʴ ʝʝ 

+ 
ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʢʩʝʩʩʫʘʨʦʚ, ʚʢʣʶʯʘʷ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʢʦʤʧʣʝʢʪʳ, 

ʬʘʢʩʳ ʠ ʜʨʫʛʦʝ 

- ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʪʝʣʝʬʦʥʦʚ (ʦʪ $3000) 

- ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠʩʭʦʜʷʱʠʭ ʟʚʦʥʢʦʚ ($2.80) 

- 
ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʚʝʩ ʪʝʨʤʠʥʘʣʦʚ (52 x 270 X 200 ʤʤ, 2.2 ʢʛ ʠ 57 x 260 X 

260 ʤʤ, 1.4 ʢʛ) 

- 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʣʝʬʦʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʳ (ʢʦʤʧʘʥʠʷ ʊɽʉʉʂʆʄ ʧʨʦʜʘʝʪ ʪʝʣʝʬʦʥʳ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʧʦʣʫʯʝʥʠʝ ʞʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʣʝʬʦʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʦʞʝʪ ʟʘʥʷʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʠʟ-ʟʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʬʦʨʤʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʢʫʤʝʥʪʦʚ, ʫʧʣʘʪʳ ʧʦʰʣʠʥ ʠ ʪ.ʜ.) 

ʉʠʩʪʝʤʘ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ GLOBALSTAR    

ʎʝʣʝʚʘʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ Globalstar ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ 

ʢʦʤʧʘʥʠʷʤʠ Loral Space & Communications (ʅʴʶ-ʁʦʨʢ) ʠ Qualcomm Inc. (ʉʘʥ-ɼʠʝʛʦ, ʰʪ. 

ʂʘʣʠʬʦʨʥʠʷ). ʈʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʤʧʘʥʠʷ Globalstar, ʉʘʥ-ʍʦʩʝ, ʰʪ. 

ʂʘʣʠʬʦʨʥʠʷ. ɼʣʷ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ Globalstar ʜʝʡʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʩʦʨʮʠʫʤ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ ʩ ʦʧʝʨʘʪʦʨʘʤʠ ʙʦʣʝʝ ʯʝʤ ʚ 100 ʩʪʨʘʥʘʭ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʠʥʚʝʩʪʦʨʘʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ Globalstar ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 12 

ʢʦʤʧʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ Alcatel Espace (ʌʨʘʥʮʠʷ), Finmecanica (ʀʪʘʣʠʷ), DASA (Deutsche 

Aerospace AG/Daimler-Benz AG, ɻʝʨʤʘʥʠʷ). 

ʀʜʝʦʣʦʛʠʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ Globalstar ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʦʚ 

ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʧʨʠ ʚʳʥʦʩʝ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤ 

ʩʚʷʟʠ ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (CDMA) ʬʠʨʤʳ Qualcomm. 

ʇʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ ñɻʣʦʙʘʣʩʪʘʨò ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ 

ʘʙʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʀʉɿ, ʢʦʪʦʨʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʜʝʨʥʳʭ ʨʘʜʠʦʣʠʥʠʡ ʩʦʝʜʠʥʝʥʳ ʩ 

ʥʘʟʝʤʥʳʤʠ ʩʪʘʥʮʠʷʤʠ ʩʦʧʨʷʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʚʩʝ ʩʦʝʜʠʥʝʥʠʷ ʘʙʦʥʝʥʪʦʚ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ ʩʦʧʨʷʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘʟʝʤʥʳʤʠ ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ. ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʚʭʦʜʷʪ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʥʘʟʝʤʥʦʡ 

ʩʝʪʴʶ ʠ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʦʨʙʠʪʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ. ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʟʝʤʥʳʭ ʩʪʘʥʮʠʡ ʩʦʧʨʷʞʝʥʠʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.6.14. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʘʙʦʥʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ɺ ʪʦʤ ʩʣʫʯʘʝ, 

ʢʦʜʘ 2 ʀʉɿ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʜʦʩʪʫʧʥʳ ʜʣʷ ʘʙʦʥʝʥʪʘ ʠ ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʤʝʨʝʥʠʠ ʨʘʟʥʦʩʪʠ ʚʨʝʤʝʥ ʧʨʠʭʦʜʘ 

ʩʠʛʥʘʣʦʚ ʘʙʦʥʝʥʪʘ ʥʘ ʩʪʘʥʮʠʶ ʩʦʧʨʷʞʝʥʠʷ. ɽʩʣʠ ʘʙʦʥʝʥʪʫ ʚʠʜʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʀʉɿ ʪʦ 

ʩʪʘʥʮʠʷ ʩʦʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ ʟʘʧʨʦʩʥʳʤ ʤʝʪʦʜʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʠʟʤʝʨʷʝʪʩʷ ʠ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʘʣʴʥʦʩʪʠ ʦʪ ʘʙʦʥʝʥʪʘ ʜʦ ʂɸ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʤʝʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʠ 

ʛʦʪʦʚʠʪʩʷ ʢ ʚʥʝʜʨʝʥʠʶ ʤʝʪʦʜʠʢʘ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʮʠʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʦʧʨʘʚʦʢ 

ʧʦʢʨʳʪʠʝ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʥʘʟʝʤʥʳʭ ʧʦʜʚʠʞʥʳʭ ʘʙʦʥʝʥʪʦʚ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʜʚʫʤ ʀʉɿ.  

ʄʘʢʩʠʤʫʤ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʩʦʟʚʝʟʜʠʡ ʀʉɿ ʚʳʩʦʢʦʡ ʢʨʘʪʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ 

ʰʠʨʦʪʝ 35Á. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʝʩʪʘ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘʭʦʜʷʪʩʷ ʚ ʰʠʨʦʪʥʦʤ ʧʦʷʩʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʐɸ, ʂʠʪʘʷ, ʩʪʨʘʥ ɸʟʠʠ ʠ ɸʬʨʠʢʠ. ʀʤʝʥʥʦ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 



ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʴʶ ʜʣʷ ɹʉ. ɼʣʷ ʈʦʩʩʠʠ 

ʤʦʞʥʦ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʦʙʣʘʩʪʠ ʶʞʥʝʝ 51Á. 

ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ ñɻʣʦʙʘʣʩʪʘʨò ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, 

ʯʪʦ ʢʘʞʜʘʷ ʩʪʘʥʮʠʷ ʩʦʧʨʷʞʝʥʠʷ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʘʙʦʥʝʥʪʦʚ ʚʦʢʨʫʛ ʥʝʝ ʥʘʭʦʜʷʱʠʭʩʷ 

ʭʦʪʷ ʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ, ʥʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʠʪʦʨʠʠ. ʊʘʢ ʥʘ ʈʠʩʧʦʢʘʟʘʥʳ ʟʦʥʳ, 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʪʘʥʮʠʷʤʠ ʚ ʛ. ʇʘʚʣʦʚʦ-ʇʦʩʘʜʝ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢʝ, ʛ. ʍʘʙʘʨʦʚʩʢʝ. ʏʝʨʥʳʤ 

ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʘ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 100% ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʘʷ 

ʨʘʜʠʦʚʠʜʠʤʦʩʪʴ ʀʉɿ ñɻʣʦʙʘʣʩʪʘʨò ʧʦʜ ʫʛʣʦʤ ʤʝʩʪʘ ʥʝ ʤʝʥʝʝ 10Á ʘʙʦʥʝʥʪʘʤʠ ʠ ʩʪʘʥʮʠʝʡ 

ʩʦʧʨʷʞʝʥʠʷ. ɿʝʣʝʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʦʙʣʘʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ ʟʦʥ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʵʪʠʤʠ 

ʉʉ. ɼʣʷ ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʛ. ʇʘʚʣʦʚʦ-ʇʦʩʘʜʝ ʧʦʢʘʟʘʥʳ ʟʦʥʳ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʫʨʦʚʥʷʤ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 90%, 50%, 0.5%. ɿʦʥʳ ʥʘ ʈʠʩ ʚʳʯʠʩʣʝʥʳ ʙʝʟ 

ʫʯʝʪʘ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʉʉ ʘʣʛʦʨʠʪʤʦʚ ʦʪʙʦʨʘ ʨʘʙʦʯʠʭ ʀʉɿ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʵʪʠʤʠ ʉʉ ʠ ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ. ʈʝʘʣʴʥʳʝ ʟʦʥʳ ʙʫʜʫʪ ʠʤʝʪʴ 

ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʡ ʨʘʟʤʝʨ. ʊʘʢ ʢʘʢ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʩʪʠʨʘʶʪʩʷ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ 

ʈʦʩʩʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʢʦʣʣʠʟʠʠ ʩ ʘʙʦʥʝʥʪʘʤʠ ʉʉ ʜʨʫʛʠʭ ʩʪʨʘʥ ʨʝʰʘʶʪʩʷ ʘʣʛʦʨʠʪʤʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʤʝʨʷʝʤʳʭ ʉʉ 

ʢʦʦʨʜʠʥʘʪ ʘʙʦʥʝʥʪʦʚ. 

 
ʈʠʩ. 6.13. ɿʦʥʳ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʪʘʥʮʠʷʤʠ ʚ ʛ. ʇʘʚʣʦʚʦ-ʇʦʩʘʜʝ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢʝ, 

ʛ. ʍʘʙʘʨʦʚʩʢʝ. 



 
 

ʈʠʩ. 6.14. ʈʘʟʤʝʱʝʥʠʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ñɻʣʦʙʘʣʩʪʘʨò ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

 

ʀʉɿ ñɻʣʦʙʘʣʩʪʘʨò ʥʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʙʨʘʙʦʪʢʫ ʩʠʛʥʘʣʦʚ ʥʘ ʙʦʨʪʫ. ʆʥʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʜʠʘʧʘʟʦʥʝ ʘʙʦʥʝʥʪʩʢʠʭ ʨʘʜʠʦʣʠʥʠʡ 1610-1626,5 ʄʛʮ ʥʘ ʣʠʥʠʠ ɿʝʤʣʷ - 

ʀʉɿ ʠ 2483,5-2500 ʄʛʮ ʥʘ ʣʠʥʠʠ ʀʉɿ-ɿʝʤʣʷ. ɺ ʜʠʘʧʘʟʦʥʝ ʬʠʜʝʨʥʳʭ ʨʘʜʠʦʣʠʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʩʪʦʪʳ 5091-5250 ʄʛʮ ʥʘ ʣʠʥʠʠ ɿʝʤʣʷ ï ʀʉɿ ʠ 6875-7055 ʄʛʮ ʥʘ ʣʠʥʠʠ 

ʀʉɿ-ɿʝʤʣʷ. ʆʙʱʠʡ ʚʠʜ ʀʉɿ ñɻʣʦʙʘʣʩʪʘʨò ʧʦʢʘʟʘʥ ʥʘ ʈʠʩ. ʄʘʩʩʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

450 ʂɻ. ʉʧʫʪʥʠʢʠ ʚʳʧʦʣʥʝʥʳ, ʢʘʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦ ʥʝʡʪʨʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʜʘʥʥʳʝ ʦ 

ʛʝʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. 

 
 

ʈʠʩ. 6.15. ʉʧʫʪʥʠʢ ɻʣʦʙʘʣʩʪʘʨ. 

  

ʉʠʩʪʝʤʘ Globalstar ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʠ ʜʘʥʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʡʜʞʠʥʛʦʚʦʡ ʩʚʷʟʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʝʨʝʜʘʯʠ 

ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ ʠ ʵʢʩʪʨʝʥʥʳʭ ʚʳʟʦʚʦʚ. 

ʉʠʩʪʝʤʘ Globalstar ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʙʦʥʝʥʪʘʤ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʫʩʣʫʛ: 



Å ʨʝʯʝʚʘʷ ʩʚʷʟʴ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʛʦʚʦʨʦʚ - 3 ʤʠʥʫʪʳ (ʙʝʟ ʧʨʝʨʳʚʘʥʠʷ 

ʩʚʷʟʠ) - ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 99%. ɺʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʨʘʚʥʦ 

ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ ʥʘʟʝʤʥʦʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 2 

ʩʝʢʫʥʜ; 

Å ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ.ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ - ʦʪ 2,4 ʜʦ 9,6 ʢʙʠʪ/ʩ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ. ɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚ ʢʘʥʘʣʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ - ʥʝ ʙʦʣʝʝ 10-6. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʪʘʢʠʭ ʢʘʢ 

ʪʝʣʝʬʘʢʩ, ʧʝʨʝʜʘʯʘ ʬʘʢʩʠʤʠʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ; 

Å ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ: ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ "ʚʠʜʠʤʳʭ" ʂɸ, ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʂɸ, ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʂɸ ʠ ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ (ʉʉ), 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʘʙʦʥʝʥʪʩʢʦʛʦ ʵʪʘʣʦʥʘ ʯʘʩʪʦʪʳ. 

ʉʠʩʪʝʤʘ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ Globalstar ʩʪʨʫʢʪʫʨʥʦ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʩʝʛʤʝʥʪʘ - ʢʦʩʤʠʯʝʩʢʠʡ, ʥʘʟʝʤʥʳʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ.  

 

ʂʦʩʤʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ 

 

ʆʨʙʠʪʘʣʴʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʩʠʩʪʝʤʳ Globalstar ʩʦʩʪʦʠʪ ʠʟ 48 ʦʩʥʦʚʥʳʭ ʠ 8 

ʨʝʟʝʨʚʥʳʭ ʂɸ. ʉʧʫʪʥʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 8 ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʧʦ 6 ʂɸ ʚ ʢʘʞʜʦʡ. ʂɸ 

ʚʳʚʦʜʷʪʩʷ ʥʘ ʢʨʫʛʦʚʳʝ ʦʨʙʠʪʳ ʚʳʩʦʪʦʡ 1414 ʢʤ ʩ ʥʘʢʣʦʥʝʥʠʝʤ ʢ ʵʢʚʘʪʦʨʫ 52Á. ʇʝʨʠʦʜ 

ʦʙʨʘʱʝʥʠʷ ʥʘ ʵʪʠʭ ʦʨʙʠʪʘʭ ʨʘʚʝʥ 114 ʤʠʥʫʪʘʤ. ʌʘʟʦʚʳʡ ʩʜʚʠʛ ʤʝʞʜʫ ʂɸ ʚ ʩʦʩʝʜʥʠʭ 

ʦʨʙʠʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʩʦʩʪʘʚʣʷʝʪ 7,5Á. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ï ʦʩʥʦʚʥʦʤ ʨʝʛʠʦʥʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʥʝ ʤʝʥʝʝ 2 ʂɸ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʠʩʪʝʤʘ Globalstar ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʢʫʨʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ Iridium, ʛʜʝ ʩʪʨʫʢʪʫʨʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʦʜʥʦʩʧʫʪʥʠʢʦʚʦʤ ʧʦʢʨʳʪʠʠ ʪʝʨʨʠʪʦʨʠʠ. 

 

ʅʘʟʝʤʥʳʡ ʩʝʛʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ 

 

ɺ ʩʦʩʪʘʚ ʥʘʟʝʤʥʦʡ ʩʝʪʠ ʫʧʨʘʚʣʝʥʠʷ Globalstar ʚʭʦʜʷʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ï 

ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʥʘʟʝʤʥʦʡ ʩʝʪʴʶ GOCC (Ground Operations Control Center) ʠ ʮʝʥʪʨ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʦʨʙʠʪʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʦʡ SOCC (Satellite Operations Control 

Center). ʆʙʝ ʧʦʜʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ Globalstar Data Network, ʢ 

ʢʦʪʦʨʦʡ ʧʦʜʢʣʶʯʝʥʳ ʥʘʟʝʤʥʳʝ ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ.  

ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʦʨʙʠʪʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ SOCC ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʘʥʜʥʦ-

ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ (ʊʊ&ʉ station) ʧʨʦʠʟʚʦʜʠʪ ʢʦʥʪʨʦʣʴ ʦʨʙʠʪ, ʦʙʨʘʙʦʪʢʫ 

ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜ. ʂʨʦʤʝ ʪʦʛʦ, SOCC ʦʪʩʣʝʞʠʚʘʝʪ 

ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʂɸ ʠ ʠʥʬʦʨʤʠʨʫʝʪ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʦ ʜʦʩʪʫʧʥʳʭ ʂɸ, ʠʭ 

ʨʝʩʫʨʩʘʭ ʠ ʵʬʝʤʝʨʠʜʘʭ. 

ɺ ʟʘʜʘʯʠ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ GOCC ʚʭʦʜʠʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʬʠʢʘ, 

ʚʳʜʝʣʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʣʝʞʝʥʠʝ ʟʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ. 

ʎʝʥʪʨ SOCC ʥʝ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦ ʥʘʟʝʤʥʦʡ 

ʣʠʥʠʠ ʩʚʷʟʠ ʦʥ ʧʦʩʪʦʷʥʥʦ ʧʦʜʢʣʶʯʝʥ ʢ ʦʜʥʦʡ ʠʟ ʉʉ. ʕʪʘ ʩʪʘʥʮʠʷ ʩʦʧʨʷʞʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʦʩʪʘʣʴʥʳʭ, ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʫʢʦʤʧʣʝʢʪʦʚʘʥʘ ʘʧʧʘʨʘʪʫʨʦʡ ʜʣʷ ʧʨʠʝʤʘ ʪʝʣʝʤʝʪʨʠʠ ʩ 

ʙʦʨʪʘ ʂɸ ʠ ʧʝʨʝʜʘʯʠ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ. ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ SOCC ʨʘʟʤʝʱʝʥ ʚ ʉʘʥ-ʍʦʩʝ, 

ʰʪ. ʂʘʣʠʬʦʨʥʠʷ, ʨʝʟʝʨʚʥʳʡ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʴʶ ï ʚ ʕʣʴʜʦʨʘʜʦ (ʰʪ. ʂʘʣʠʬʦʨʥʠʷ).  

 

ʂʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 

 

ʉʧʫʪʥʠʢʠ ʚ ʩʠʩʪʝʤʝ Globalstar ʚʳʧʦʣʥʝʥʳ ʙʝʟ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (bent-pipe) ʠ 

ʤʝʞʩʧʫʪʥʠʢʦʚʳʭ ʣʠʥʠʡ ʩʚʷʟʠ. ɹʦʨʪʦʚʦʡ ʢʦʤʧʣʝʢʩ L/S ʜʠʘʧʘʟʦʥʘ ʩʦʜʝʨʞʠʪ ʧʨʠʝʤʥʳʝ ʠ 

ʧʝʨʝʜʘʶʱʠʝ ʘʢʪʠʚʥʳʝ ʬʘʟʠʨʦʚʘʥʥʳʝ ʘʥʪʝʥʥʳʝ ʨʝʰʝʪʢʠ (ɸʌɸʈ). ɺʩʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ 16 



ʣʫʯʝʡ. ʋʩʠʣʝʥʠʝ ʠ ʬʦʨʤʘ ʣʫʯʝʡ ʧʦʜʦʙʨʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʤʥʦʛʦʩʦʪʦʚʘʷ ʟʦʥʘ ʧʦʢʨʳʪʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʣʫʯʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ 

ʤʦʱʥʦʩʪʠ. ʆʙʱʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʥʘ ʦʜʠʥ ʂɸ ï 2400 

ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʢʘʥʘʣʦʚ. 

ʄʘʩʩʘ ʢʘʞʜʦʛʦ ʂɸ ï 450 ʢʛ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ï 1100 ɺʪ. 

ʇʣʘʥʠʨʫʝʤʳʡ ʩʨʦʢ ʘʢʪʠʚʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ï 7,5 ʣʝʪ. ʅʘ ʩʧʫʪʥʠʢʘʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʪʨʝʭʦʩʥʘʷ ʩʠʩʪʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ. ʊʦʯʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʘʧʧʘʨʘʪʘ ʥʘ ʦʨʙʠʪʘʣʴʥʦʡ ʧʦʟʠʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʭʫʞʝ Ñ 1Á ʚʜʦʣʴ ʦʨʙʠʪʳ ʠ Ñ 1Á ʚ ʩʪʦʨʦʥʫ ʦʪ ʦʨʙʠʪʳ.  

ʆʩʥʦʚʥʳʝ ʢʦʤʧʘʥʠʠ-ʦʧʝʨʘʪʦʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʧʫʩʢ ʂɸ Globalstar ʥʘ ʵʪʘʧʘʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʙʠʪʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʤʝʥʳ ʂɸ ʚ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʠʩʪʝʤʳ: Boeing (ʉʐɸ), ʅʇʆ çʖʞʥʦʝè (ʋʢʨʘʠʥʘ), Starsem (ʌʨʘʥʮʠʷ). 

 

ʉʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʠ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ 

 

ʉʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ 

 

ʉʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ ʚ ʩʠʩʪʝʤʝ Globalstar ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ. ʏʝʨʝʟ ʥʠʭ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚʩʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʘʙʦʥʝʥʪʘʤʠ. ɼʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʩʥʦʚʥʳʭ 

ʨʝʛʠʦʥʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʥʘʟʝʯʠʩʣʝ 

ʪʨʠ ʚ ʈʦʩʩʠʠ. ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʫʶ ʥʘʜʝʞʥʦʩʪʴ ʩʚʷʟʠ, ʯʝʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʤʝʞʩʧʫʪʥʠʢʦʚʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ.  

ʈʝʛʠʦʥʘʣʴʥʳʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠʚʣʝʢʘʝʪ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʨʘʟʥʳʭ ʩʪʨʘʥ, 

ʧʦʟʚʦʣʷʷ ʠʤ ʩʜʝʣʘʪʴ Globalstar ʯʘʩʪʴʶ ʩʚʦʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʝʪʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʫʶ 

ʯʘʩʪʴ ʪʨʘʬʠʢʘ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʶʪ ʤʝʩʪʥʳʝ ʚʳʟʦʚʳ (ʙʦʣʝʝ 80%), ʵʪʦ 

ʧʦʟʚʦʣʠʪ ʤʝʩʪʥʳʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʢʦʤʧʘʥʠʷʤ ʧʦʣʫʯʘʪʴ ʜʦʭʦʜ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʠʩʪʝʤʳ. 

ʉʪʘʥʮʠʷ ʩʦʧʨʷʞʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: ʦʨʛʘʥʠʟʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚ ʦʙʩʣʫʞʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ; ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ; 

ʧʦʜʢʣʶʯʝʥʠʝ ʘʙʦʥʝʥʪʦʚ Globalstar ʢ ʩʝʪʷʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ɺʩʝ ʚʳʟʦʚʳ (ʤʝʩʪʥʳʝ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ) ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʢʦʤʤʫʪʠʨʫʶʪʩʷ ʚ ʉʉ, ʧʨʠʯʝʤ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 5 ʩʝʢʫʥʜ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʩʠʛʥʘʣʘ ï 150 ʤʩ.  

ɺ ʩʦʩʪʘʚ ʉʉ ʚʭʦʜʷʪ 4 ʠʜʝʥʪʠʯʥʳʭ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʭ ʢʦʤʧʣʝʢʪʘ, ʦʩʥʘʱʝʥʥʳʭ 

ʩʣʝʜʷʱʠʤʠ ʧʘʨʘʙʦʣʠʯʝʩʢʠʤʠ ʘʥʪʝʥʥʘʤʠ, ʧʦʜʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʐʇʉ- 

ʩʠʛʥʘʣʦʚ, ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʦʧʝʨʘʪʦʨʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʴ ʫʯʝʪ ʛʨʘʬʠʢʘ ʠ ʚʳʯʠʩʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʘʙʦʥʝʥʪʘ ʧʦ 

ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʜʘʥʥʳʤ. 

 

ɸʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ 

 

ɺ ʩʠʩʪʝʤʝ Globalstar ʚʳʧʫʩʢʘʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʪʝʨʤʠʥʘʣʦʚ ï ʧʦʨʪʘʪʠʚʥʳʝ, 

ʤʦʙʠʣʴʥʳʝ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ. 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʪʝʨʤʠʥʘʣʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʝ Globalstar. 

ʇʦʨʪʘʪʠʚʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʩʦʪʦʚʦʡ ʩʝʪʠ ʦʜʥʦʛʦ ʠʟ ʩʪʘʥʜʘʨʪʦʚ 

GSM, CDMA, AMPS. ʄʦʱʥʦʩʪʴ ʤʦʙʠʣʴʥʦʛʦ AT ʥʝ ʧʨʝʚʳʰʘʝʪ 2 ɺʪ, ʧʦʨʪʘʪʠʚʥʦʛʦ ï 0,6 

ɺʪ. 

ʂʦʤʧʘʥʠʠ Qualcomm, Telit, Ericsson ʚʳʧʫʩʢʘʶʪ ʧʦʨʪʘʪʠʚʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ 

ʪʝʨʤʠʥʘʣʳ ʪʨʝʭ ʪʠʧʦʚ ï ʪʨʝʭʨʝʞʠʤʥʳʝ (Globalstar/AMPS/ CDMA), ʜʚʫʭʨʝʞʠʤʥʳʝ 

(Globalstar/ GSM) ʠ ʦʜʥʦʨʝʞʠʤʥʳʝ (Globalstar). 

ɺ ʩʦʩʪʘʚ ʪʝʨʤʠʥʘʣʦʚ ʚʭʦʜʠʪ ʫʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʤʦʱʥʦʩʪʠ 

ʧʝʨʝʜʘʪʯʠʢʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ ʜʦ 2 ʤɺʪ. ʈʝʛʫʣʠʨʦʚʢʘ 

ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʦ ʚ ʢʘʞʜʦʤ CDMA-ʢʘʥʘʣʝ. ʂʦʤʘʥʜʘ ʥʘ 



ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʝʪʩʷ ʩʦ ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ. ɸʧʧʘʨʘʪʫʨʘ ʉʉ 

ʠʟʤʝʨʷʝʪ ʫʨʦʚʝʥʴ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʢʘʞʜʦʛʦ ʪʝʨʤʠʥʘʣʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, 

ʩʨʘʚʥʠʚʘʝʪ ʝʛʦ ʩ ʧʦʨʦʛʦʚʳʤ ʠ ʧʝʨʝʜʘʝʪ ʢʦʤʘʥʜʫ ʘʙʦʥʝʥʪʫ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ 

ʤʦʱʥʦʩʪʠ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ ʚʳʨʦʚʥʷʪʴ ʩʠʛʥʘʣʳ ʥʘ ʚʭʦʜʝ ʨʝʪʨʘʥʩʣʷʪʦʨʘ, ʩʥʠʟʠʪʴ 

ʫʨʦʚʝʥʴ ʚʟʘʠʤʥʳʭ ʧʦʤʝʭ ʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʂɸ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ 

ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʢʘʥʘʣʦʚ ʧʦ 2,4 ʢʙʠʪ/ʩ, ʚ ʟʦʥʝ, ʩʦʟʜʘʚʘʝʤʦʡ 16-ʣʫʯʝʚʦʡ ʘʥʪʝʥʥʦʡ, ʧʦ ʦʮʝʥʢʝ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ cʠʩʪʝʤʳ Globalstar ʩʦʩʪʘʚʣʷʝʪ 2400 ʢʘʥʘʣʦʚ. ʈʝʘʣʴʥʘʷ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʙʫʜʝʪ ʥʠʞʝ, ʚʩʣʝʜʩʪʚʠʝ ʨʘʙʦʪʳ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ (4,8 ʢʙʠʪ/ʩ), ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʚ ʩʤʝʞʥʦʤ ʂɸ ʧʨʠ ʚʝʜʝʥʠʠ ʩʚʷʟʠ ʩ 

ʦʜʥʠʤ ʥʘʟʝʤʥʳʤ ʘʙʦʥʝʥʪʦʤ. 

 

ʉʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʠ ʩʨʦʢʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʫʞʝ ʧʦʩʪʨʦʝʥʳ 3 ʩʪʘʥʮʠʠ ʩʦʧʨʷʞʝʥʠʷ (ʚ ʄʦʩʢʚʝ, 

ʅʦʚʦʩʠʙʠʨʩʢʝ ʍʘʙʘʨʦʚʩʢʝ), ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʭʚʘʪ 98% ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʩ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʫʩʣʫʛ ʶʞʥʝʝ 70Á ʩ.ʰ. ɺʩʝ ʩʪʘʥʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʫʶ ʥʘʟʝʤʥʫʶ ʩʝʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ Globalstar. 

ʅʘʮʠʦʥʘʣʴʥʳʤ ʦʧʝʨʘʪʦʨʦʤ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ɿɸʆ çɻʣʦʙʘʣʊʝʣè, ʢʦʪʦʨʦʝ ʦʩʥʦʚʘʥʦ ʆɸʆ 

çʈʦʩʪʝʣʝʢʦʤè ʠ ʢʦʤʧʘʥʠʝʡ Globalstar. ʂʦʤʤʝʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʧʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʫʩʣʫʛ ʩʚʷʟʠ ʥʘʩʝʣʝʥʠʶ ʥʘʯʘʣʘʩʴ ʚ ʢʦʥʮʝ 2000 ʛ., ʧʣʘʥʠʨʫʝʤʳʡ ʨʳʥʦʢ 

Globalstar ʈʦʩʩʠʠ ï 7,5% ʤʠʨʦʚʦʛʦ. 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ Globalstar ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2,6 ʤʣʨʜ. ʜʦʣʣ., ʭʦʪʷ ʨʝʘʣʴʥʦ 

ʵʪʘ ʩʫʤʤʘ ʚʳʰʝ, ʪʘʢ ʢʘʢ ʚ ʥʝʝ ʥʝ ʚʢʣʶʯʝʥʳ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 150ï210 ʩʪʘʥʮʠʡ 

ʩʦʧʨʷʞʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʚ ʛʦʜ ʜʦʩʪʠʛʥʫʪ 227 ʤʣʥ. ʜʦʣʣ. 

ʆʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ Globalstar: ʂɸ ï 14 ʤʣʥ. 

ʜʦʣʣ., ʩʪʘʥʮʠʷ ʩʦʧʨʷʞʝʥʠʷ ï 6,5 ʤʣʥ. ʜʦʣʣ., ʨʘʜʠʦʪʝʣʝʬʦʥʥʳʡ ʪʝʨʤʠʥʘʣ ï 700ï1000 ʜʦʣʣ., 

ʩʪʘʮʠʦʥʘʨʥʳʡ ʪʝʨʤʠʥʘʣ ï ʥʝ ʙʦʣʝʝ 2,5 ʪʳʩ. ʜʦʣʣ. 

ɺ ʩʨʝʜʥʝʤ ʪʘʨʠʬ ʟʘ ʪʝʣʝʬʦʥʥʳʡ ʨʘʟʛʦʚʦʨ ʩʦʩʪʘʚʠʪ 1 ʜʦʣʣ. ʚ ʤʠʥʫʪʫ. 

ʊʘʙʣʠʮʘ 6.9. ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʩʠʩʪʝʤʳ ɻʣʦʙʘʣʩʪʘʨ 

ʉʠʩʪʝʤʘ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ɻʣʦʙʘʣʩʪʘʨ 

+ 
ʆʯʝʥʴ ʧʦʨʪʘʪʠʚʥʳʝ ʠ ʣʝʛʢʠʝ ʪʝʣʝʬʦʥʳ, ʨʘʟʤʝʨʦʤ ʠ ʚʝʩʦʤ ʥʝʤʥʦʛʦ ʙʦʣʴʰʝ ʩʦʪʦʚʦʛʦ 

ʪʝʣʝʬʦʥʘ 

+ ʇʨʦʩʪʘʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʝʩʪʴ ʧʦʜʨʦʙʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ 

+ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʩʧʫʪʥʠʢʦʚʦʡ ʠ ʩʦʪʦʚʦʡ ʩʚʷʟʴʶ (ʝʩʣʠ ʪʝʣʝʬʦʥ 

ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʧʦʢʨʳʪʠʷ ʦʧʝʨʘʪʦʨʘ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʩ ʢʦʪʦʨʳʤ ʫ 

ɻʣʦʙʘʣʩʪʘʨ ʝʩʪʴ ʜʦʛʦʚʦʨ, ʪʝʣʝʬʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʥʘ ʩʦʪʦʚʫʶ ʩʚʷʟʴ, ʘ ʚ ʝʝ 

ʦʪʫʪʩʪʚʠʝ - ʠʩʧʦʣʴʟʫʝʪ ʩʧʫʪʥʠʢʦʚʳʡ ʢʘʥʘʣ) 

+ ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʪʝʣʝʬʦʥʦʚ (ʦʪ $699) 

+ 
ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʡ ʪʨʘʬʠʢ (ʦʪ $1.39 ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʢʘʥʘʣʘ, ʝʱʝ 

ʜʝʰʝʚʣʝ - ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʥʘ ʩʦʪʦʚʳʡ ʢʘʥʘʣ) 

+ 
ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʢʩʝʩʩʫʘʨʦʚ, ʚʢʣʶʯʘʷ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʢʦʤʧʣʝʢʪʳ, 

ʬʘʢʩʳ ʠ ʪ.ʜ. 

- 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʪʨʝʙʫʝʪʩʷ (ʦʜʥʘʢʦ ʧʝʨʝʜ ʚʚʦʟʦʤ ʪʘʢʦʛʦ 

ʪʝʣʝʬʦʥʘ ʚ ʢʘʞʜʫʶ ʢʦʥʢʨʝʪʥʫʶ ʩʪʨʘʥʫ ʞʝʣʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

- ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʣʝʬʦʥʦʚ ʟʘʧʨʝʱʝʥʦ ʠʣʠ ʦʛʨʘʥʠʯʝʥʦ) 

 

 



7. ɹɽʉʇʈʆɺʆɼʅʓɽ ʃʆʂɸʃʔʅʓɽ ʉɽʊʀ ʅɸ ʆʉʅʆɺɽ 

    ʉʊɸʅɼɸʈʊʆɺ IEEE 802.11 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ, ʠʣʠ ʩʝʪʠ Wi-Fi, ʠʣʠ ʠʥʘʯʝ ʩʝʪʠ 

ʩʪʘʥʜʘʨʪʘ IEEE 802.11 ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʸ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ: çʊʝʭʥʦʣʦʛʠʷ Wi-Fi ʤʝʥʷʝʪ ʤʠʨè. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʢʘʩʘʶʪʩʷ ʪʦʛʦ, ʢʘʢ 

ʤʳ ʨʘʙʦʪʘʝʤ, ʠʛʨʘʝʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʧʨʦʭʦʜʠʣʠ ʧʨʦʮʝʩʩ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, 

ʮʝʥʘ ʩʪʘʥʦʚʠʣʘʩʴ ʜʦʩʪʫʧʥʝʝ, ʫʣʫʯʰʘʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʧʧʘʨʘʪʫʨʳ. 

ʉʝʛʦʜʥʷ ɹʉ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʤ, ʛʜʝ 

ʟʘʪʨʫʜʥʝʥʦ ʢʘʙʝʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʠʣʠ ʥʝʦʙʭʦʜʠʤʘ ʧʦʣʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʙʝʟ ʧʨʦʙʣʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʨʦʚʦʜʥʳʤʠ ʩʝʪʷʤʠ. 

ɸ ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʩʧʨʦʚʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ ʣʦʢʘʣʴʥʳʤ ʩʝʪʷʤ, ʢ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʨʘʩʪʸʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʥʦʫʪʙʫʢʠ 

ʠ ʢʘʨʤʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʥʘʩʪʦʷʱʠʡ ʚʟʨʳʚ 

ʪʝʭʥʦʣʦʛʠʡ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʙʝʟʛʨʘʥʠʯʥʘ, ʦʥʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚʝʟʜʝ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʩʣʦʞʥʦʩʪʴ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ ʠ ʪʨʝʙʫʝʪʩʷ ʤʦʙʠʣʴʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʤʘʣʳʡ ʦʬʠʩ ʠ ʙʦʣʴʰʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʚʳʩʪʘʚʢʠ ʧʨʝʟʝʥʪʘʮʠʠ ʠ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʛʦʩʪʠʥʠʮʳ ʠ ʘʵʨʦʧʦʨʪʳ, ʙʦʣʴʥʠʮʳ, ʩʢʣʘʜʩʢʠʝ ʠ ʪʦʨʛʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʥʳʤ ʨʝʰʝʥʠʝʤ - ʢʦʛʜʘ ʢʘʙʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʯʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ʉʪʘʥʜʘʨʪ IEEE 802.11, ʨʘʟʨʘʙʦʪʢʘ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʚ 1997ʛ., ʷʚʣʷʝʪʩʷ 

ʙʘʟʦʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʪʦʢʦʣʳ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ (WLAN). ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ï ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʩʪʫʧʦʤ ʢ ʩʨʝʜʝ MAC (Medium Access Control ï ʥʠʞʥʠʡ ʧʦʜʫʨʦʚʝʥʴ ʢʘʥʘʣʥɹʦʛʦ ʫʨʦʚʥʷ) 

ʠ ʧʨʦʪʦʢʦʣ PHY ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʚ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʣʝʜʥʝʡ 

ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʚʦʣʥ ʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

 

 
 

ʈʠʩ. 7.1. ʋʨʦʚʥʠ ʤʦʜʝʣʠ ISO/OSI ʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʫ 802.11 

 



ʉʪʘʥʜʘʨʪ IEEE 802.11 ʠʛʨʘʝʪ ʜʣʷ ʨʘʜʠʦʩʝʪʝʡ ʪʘʢʫʶ ʞʝ ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʨʦʣʴ, ʢʘʢ 

ʩʪʘʥʜʘʨʪ IEEE 802.3 ʜʣʷ ʩʝʪʝʡ Ethernet ʠ IEEE 802.5 ʜʣʷ Token Ring. 

ʉʪʘʥʜʘʨʪʦʤ  IEEE 802.11 ʦʧʨʝʜʝʣʝʥ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʦʜʫʨʦʚʝʥʴ MAC, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ ʩ ʪʨʝʤʷ ʪʠʧʘʤʠ ʧʨʦʪʦʢʦʣʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʘʟʣʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ - ʧʦ ʨʘʜʠʦʢʘʥʘʣʘʤ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ ʩ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʩ ʧʨʷʤʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ (DSSS) ʠ ʧʝʨʝʩʢʦʢʦʤ 

ʯʘʩʪʦʪʳ (FHSS) , ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʉʧʝʮʠʬʠʢʘʮʠʷʤʠ 

ʩʪʘʥʜʘʨʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʘ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ - 1 ʠ 2 ʄʙʠʪ/ʩ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʚʦʜʥʳʤʠ ʃʉ Ethernet ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʫʨʦʚʥʷ   MAC 

ʨʘʩʰʠʨʝʥʳ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ ʥʝʛʦ ʨʷʜʘ ʬʫʥʢʮʠʡ, ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʪʦʢʦʣʘʤʠ 

ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʜʫʨ ʬʨʘʛʤʝʥʪʘʮʠʠ ʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ. ʕʪʦ 

ʚʳʟʚʘʥʦ ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʧʦʚʪʦʨʥʫʶ ʧʝʨʝʜʘʯʫ ʧʘʢʝʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʩʪʘʥʜʘʨʪʦʤ IEEE 802.11 ʦʧʨʝʜʝʣʝʥ 

ʤʝʭʘʥʠʟʤ CSMA/CA (Carrier Sense Multiple Access with Collision Avoidance - 

ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʥʝʩʫɦ ʝʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʢʦʣʣʠʟʠʡ). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʦʜʠʬʠʢʘʮʠʡ ʩʪʘʥʜʘʨʪʘ IEEE 802.11, 

ʨʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠʟ ʥʠʭ. 

 

ʉʪʘʥʜʘʨʪ IEEE 802.11ʘ 

 

ʗʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ "ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ" ʠʟ ʩʝʤʝʡʩʪʚʘ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.11, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 54 ʄʙʠʪ/ʩ (ʨʝʜʘʢʮʠʝʡ ʩʪʘʥʜʘʨʪʘ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ 1999 ʛ., ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʢʦʨʦʩʪʠ - 6, 12 ʠ 24 ʄʙʠʪ/ʩ ʠ ʧʷʪʴ 

ʥʝʦʙʷʟʘʪʝʣʥɹʳʭ - 9, 18, 36, 48 ʠ 54 ʄʙʠʪ/ʩ). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʘʟʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʦʙʣʘʩʪʴ ʯʘʩʪʦʪ 2,4 ɻɻʮ, 

ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ IEEE 802.11ʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʙʦʪʘ ʚ ʜʠʘʧʘʟʦʥʝ 5 ɻɻʮ. ɺ ʢʘʯʝʩʪʚʝ 

ʤʝʪʦʜʘ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ ʚʳʙʨʘʥʦ ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʯʘʩʪʦʪʥʦʝ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ 

(OFDM). ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʵʪʠʤ ʤʝʪʦʜʦʤ ʠ ʨʘʜʠʦʪʝʭʥʦʣʦʛʠʷʤʠ 

DSSS ʠ FHSS ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ OFDM ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʝʨʝʜʘʯʫ 

ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʯʘʩʪʦʪʘʤ ʜʠʘʧʘʟʦʥʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ ʠ ʢʘʯʝʩʪʚʦ ʩʠʛʥʘʣʘ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ 802.11ʘ ʦʪʥʦʩʷʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ 

ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʜʣʷ ʯʘʩʪʦʪ 5 ɻɻʮ, ʘ ʪʘʢ ʞʝ ʤʝʥʴʰʠʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ (ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʜʣʷ 2,4 ɻɻʮ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 300ʤ, ʘ ʜʣʷ 5ɻɻʮ - ʦʢʦʣʦ 100ʤ). 

 

ʉʪʘʥʜʘʨʪ IEEE 802.11b 
 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʜʦ 11 ʄʙʠʪ/ʩ), ʧʨʘʢʪʠʯʝʩʢʠ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʳʯʥʳʭ ʧʨʦʚʦʜʥʳʭ ʃʉ Ethernet, ʘ ʪʘʢʞʝ 

ʦʨʠʝʥʪʘʮʠʠ ʥʘ "ʦʩʚʦʝʥʥʳʡ" ʜʠʘʧʘʟʦʥ 2,4 ɻɻʮ, ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʟʘʚʦʝʚʘʣ ʥʘʠʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. 

ɺ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʨʝʜʘʢʮʠʠ ʩʪʘʥʜʘʨʪ IEEE 802.11b, ʠʟʚʝʩʪʥʳʡ ʪʘʢʞʝ ʢʘʢ Wi-Fi 

(wireless fidelity), ʙʳʣ ʧʨʠʥʷʪ ʚ 1999ʛ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʨʘʜʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʥʝʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ DSSS ʩ 8-ʨʘʟʨʷʜʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʋʦʣʰʘ. 

ʇʦʩʢʦʣʴʢʫ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 11 ʄʙʠʪ/ʩ ʠʤʝʝʪ 

ʤʝʥʴʰʠʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ, ʯʝʤ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ, ʪʦ ʩʪʘʥʜʘʨʪʦʤ 802.11b 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʩʠʛʥʘʣʘ. 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʙʘʟʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ IEEE 802.11, ʯʝʪʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʦʫʤʠʥʛʘ 

ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ IEEE 802.11b ʥʝ ʦʧʨʝʜʝʣʝʥʳ. 

 



ʉʪʘʥʜʘʨʪ IEEE 802.11g 

 

ɼʘʥʥʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʩʪʘʥʜʘʨʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʘʥʘʮʝʝʡ ʦʪ ʚʩʝʭ ʙʝʜ, ʪ.ʢ. ʟʜʝʩʴ 

ʩʦʯʝʪʘʶʪʩʷ ʩʢʦʨʦʩʪʴ IEEE 802.11a (54 ʄʙʠʪ/ʩ) ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʝʪʷʤʠ IEEE 802.11b. 

ʂʦʥʝʯʥʦ ʞʝ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚ 54 ʄʙʠʪ/ʩ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʧʦʜʦʙʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɽʩʣʠ ʞʝ ʙʝʩʧʨʦʚʦʜʥʘʷ ʩʝʪʴ ʷʚʣʷʝʪʩʷ ʩʤʝʰʘʥʥʦʡ, ʪʦ ʝʩʪʴ ʚ ʥʝʡ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʫʩʪʨʦʡʩʪʚʘ ʩʦʚʤʝʩʪʠʤʳʭ ʩʪʘʥʜʘʨʪʦʚ (IEEE 802.11b ʠʣʠ IEEE 802.11b+), 

ʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʘ ʧʠʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʦʙʤʝʥʘ 

ʩʪʘʨʳʭ ʫʩʪʨʦʡʩʪʚ.  

 

ʉʢʦʨʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʩʪʘʥʜʘʨʪʦʚ 
 

ʇʦʜʘʚʣʷʶʱʝʝ ʯʠʩʣʦ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ (Wireless Local Area Network, 

WLAN) ʨʘʙʦʪʘʝʪ ʩʝʛʦʜʥʷ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 2,4 ɻɻʮ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ IEEE 802.11b. ʉʪʘʥʜʘʨʪ IEEE 802.11b ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʩʪʘʥʜʘʨʪʘ IEEE 802.11 ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʤ. ʊʘʙʣʠʮʫ 7.1. ɼʣʷ 

ʥʝʛʦ ʥʦʚʳʤ ʚʠʜʦʤ ʤʦʜʫʣʷʮʠʠ ʩʪʘʣʘ ʜʦʧʦʣʥʷʶʱʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʢʦʜʦʤ (Code 

Complementary Keying, CCK). 

 

ʊʘʙʣʠʮʘ 7.1. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʪʘʥʜʘʨʪʝ IEEE 802.11b 

 

ʉʪʘʥʜʘʨʪ ʧʝʨʝʜʘʯʠ ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ɺʠʜ ʤʦʜʫʣʮ̫ʠʠ 

IEEE 802.11 1 ʄʙʠʪ/ʩ DBPSK 

IEEE 802.11 2 ʄʙʠʪ/ʩ DQPSK 

IEEE 802.11b 5,5 ʄʙʠʪ/ʩ CCK 

IEEE 802.11b 11 ʄʙʠʪ/ʩ CCK 

 

ʇʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 2,4 ɻɻʮ (ʧʦ ʧʨʦʛʨʘʤʤʝ 

çɼʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮè) ʟʘʥʠʤʘʣʘʩʴ ʨʘʙʦʯʘʷ 

ʛʨʫʧʧʘ IEEE 802.11g. ɽʝ ʮʝʣʴʶ ʷʚʣʷʣʦʩʴ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʤʦʜʫʣʷʮʠʠ, ʥʘʧʨʠʤʝʨ 

ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ (Orthogonal Frequency Division 

Multiplexing, OFDM), ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 2,4 ɻɻʮ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʦʩʪʘʚʣʷʝʪ 54 ʄʙʠʪ/ʩ. 

ʇʨʦʝʢʪ ʩʪʘʥʜʘʨʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʟ̫ʘʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʫʣʷʮʠʠ ʦʧʨʝʜʝʣʷʝʪ CCK ʠ 

OFDM. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʨʘʩʰʠʨʝʥʠʝ ʦʩʪʘʝʪʩʷ ʦʙʨʘʪʥʦ ʩʦʚʤʝʩʪʠʤʳʤ ʩ ʩʫɦ ʝʩʪʚʫʶʱʠʤʠ 

ʧʨʠʣʦʞʝʥʠʷʤʠ ʩʪʘʥʜʘʨʪʘ IEEE 802.11b. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʢʘʢ ʦʧʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʙʳʣʠ ʚʚʝʜʝʥʳ ʢʦʜʠʨʦʚʢʘ ʩ ʜʚʦʠʯʥʦʡ ʩʚʝʨʪʢʦʡ ʧʘʢʝʪʦʚ (Paket Binary 

Convolution Coding, PBCC) ʠ ʉʉʂ-OFDM (ʩʤ. ʊʘʙʣʠʮʫ 7.2). 

 

ʊʘʙʣʠʮʘ 7.2. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʪʘʥʜʘʨʪʝ IEEE 802.11g 

 

ʉʪʘʥʜʘʨʪ ʧʝʨʝʜʘʯʠ ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ɺʠʜ ʤʦʜʫʣʷʮʠʠ 

IEEE 802.11g (ʦʙʷʟʘʪʝʣʥɹʳʡ) 5,5/11 ʄʙʠʪ/ʩ ʉʉK 

IEEE 802.11g (ʦʙʷʟʘʪʝʣʥɹʳʡ) ʜʦ 54 ʄʙʠʪ/ʩ OFDM 

IEEE 802.11g (ʦʧʮʠʦʥʘʣʥɹʳʡ) ʜʦ 33 ʄʙʠʪ/ʩ ʈɺCC 

IEEE 802.11g (ʦʧʮʠʦʥʘʣʥɹʳʡ) ʜʦ 54 ʄʙʠʪ/ʩ CCK-OFDM 

 

 
 



ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʚ ʧʦʣʦʩʝ 2,4 ɻɻʮ 
 

ʇʨʘʢʪʠʯʝʩʢʠʤ ʧʨʘʚʠʣʦʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ 

ʷʚʣ̫ʝʪʩʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ 

ʨʘʜʠʫʩʦʤ ʜʝʡʩʪʚʠʷ: ʯʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ, ʪʝʤ ʤʝʥʴʰʝ ʨʘʜʠʫʩ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʠʢʠ 

ʧʝʨʝʜʘʯʠ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʨʘʜʠʦʧʨʠʸʤʘ ʩʥʠʞʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʊʘʙʣʠʮʝ 7.3 ʧʨʠʚʝʜʝʥʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʠʢʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʠʩʪʝʤ IEEE 802.11b. 

 

ʊʘʙʣʠʮʘ 7.3. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʠʩʪʝʤ 

 ʩʪʘʥʜʘʨʪʘ IEEE 802.11b ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʠʢʘ 

11 ʄʙʠʪ/ʩ -82 ʜɹʤ 

5,5 ʄʙʠʪ/ʩ -87 ʜɹʤ 

2 ʄʙʠʪ/ʩ -91 ʜɹʤ 

1 ʄʙʠʪ/ʩ -94 ʜɹʤ 

 

ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʤʦʙʠʣʴʥʳʡ ʘʙʦʥʝʥʪ ʧʨʠ ʪʘʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 7.4. 

 

ʊʘʙʣʠʮʘ 7.4. ʉʨʝʜʥʠʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ IEEE 802.11b 

 

ʉʨʝʜʘ ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ 

ʆʪʢʨʳʪʘʷ ʤʝʩʪʥʦʩʪʴ, ʟʦʥʘ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʦʢʦʣʦ 300 ʤ 

ʆʪʢʨʳʪʘʷ ʤʝʩʪʥʦʩʪʴ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʜʦ 100 ʤ 

ɹʦʣʴʰʦʡ ʦʬʠʩ ʜʦ 40 ʤ 

ɾʠʣʦʡ ʜʦʤ ʜʦ 20 ʤ 

 

ʋʢʘʟʘʥʥʳʝ ʨʘʜʠʫʩʳ ʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ IEEE 802.11b. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ (ʤʥʦʛʦ 

ʙʝʪʦʥʘ ʠʣʠ ʪʦʣʩʪʳʝ ʩʪʝʥʳ) ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ. 

 

ʊʘʙʣʠʮʘ 7.5. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʠʢʘ  ʨʘʜʠʦʢʘʨʪʳ IEEE 802.11g  

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʠʢʘ 

54 ʄʙʠʪ/ʩ -73 ʜɹʤ 

48 ʄʙʠʪ/ʩ -76 ʜɹʤ 

36 ʄʙʠʪ/ʩ -77 ʜɹʤ 

24 ʄʙʠʪ/ʩ -78 ʜɹʤ 

18 ʄʙʠʪ/ʩ -80 ʜɹʤ 

12 ʄʙʠʪ/ʩ -82 ʜɹʤ 

9 ʄʙʠʪ/ʩ -85 ʜɹʤ 

6 ʄʙʠʪ/ʩ -86 ʜɹʤ 

 



ɺ ʊʘʙʣʠʮʝ 7.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʝʤʥʠʢʦʚ ʨʘʜʠʦʢʘʨʪ 

ʩʪʘʥʜʘʨʪʘ IEEE 802.11g ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɺ ʩʣʫʯʘʝ ʩʪʘʥʜʘʨʪʦʚ 

IEEE 802.11b ʠ IEEE 802.11g ʧʨʠ ʩʨʘʚʥʠʤʳʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ 11 ʠ 12 ʄʙʠʪ/ʩ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʠʢʦʚ ʨʘʚʥʘ 82 ʜɹʤ (ʜʝʮʠʙʝʣ ʤʠʣʣʠʚʘʪʪ). ɹʦʣʝʝ 

ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ ʩʪʘʥʜʘʨʪʝ IEEE 802.11g ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʝʤʥʠʢʘ, ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ʠ ʦʞʠʜʘʝʤʦʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ.  

 

 
 

ʈʠʩ. 7.2. ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ (802.11g) ʧʨʠ 

ʤʦʜʫʣʷʮʠʠ OFDM: ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 54 ʄʙʠʪ/ʩ ʜʦʩʪʠʛʘʝʪʩʷ ʣʠʰʴ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 14 ʤ 

 

ʅʘ ʈʠʩʫʥʢʝ 7.2 ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʩʭʝʤʘʪʠʯʝʩʢʠ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ 54 

ʄʙʠʪ/ʩ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʦʪʢʨʳʪʦʡ ʦʬʠʩʥʦʡ ʩʨʝʜʝ ʣʠʰʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 14 ʤ. ʇʨʠ ʥʘʣʠʯʠʠ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʧʷʪʩʪʚʠʷ (ʢ ʧʨʠʤʝʨʫ, ʧʝʨʝʛʦʨʦʜʢʠ), ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥʦ, 

ʩʢʦʨʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ 11 ʄʙʠʪ/ʩ (ʚ ʩʣʫʯʘʝ ʤʦʜʫʣʷʮʠʠ CCK/802.11b) 

ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ 12 ʄʙʠʪ/ʩ (ʚ ʩʣʫʯʘʝ ʤʦʜʫʣʷʮʠʠ OFDM/802.11g), ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʦʚʧʘʜʘʶʪ, ʧʦɻ ʪʦʤʫ ʪʘʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 40 

ʤ ʦʪ ʪʦʯʢʠ ʜʦʩʪʫʧʘ. 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

 

IEEE 802.11 ʦʧʨʝʜʝʣʷʝʪ ʜʚʘ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʢʣʠʝʥʪ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʴʶʪʝʨ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʳʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩʥʦʡ 

ʢʘʨʪʦʡ (Network Interface Card, NIC), ʠ ʪʦʯʢʫ ʜʦʩʪʫʧʘ (Access point, AP), ʢʦʪʦʨʘʷ 

ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʤʦʩʪʘ ʤʝʞʜʫ ʙʝʩʧʨʦʚʦʜʥʦʡ ʠ ʧʨʦʚʦʜʥʦʡ ʩʝʪʷʤʠ. ʊʦʯʢʘ ʜʦʩʪʫʧʘ ʦʙʳʯʥʦ 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʨʠʸʤʦʧʝʨʝʜʘʪʯʠʢ, ʠʥʪʝʨʬʝʡʩ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ (IEEE 802.3), ʘ ʪʘʢʞʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʟʘʥʠʤʘʶʱʝʝʩʷ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʪʘʥʮʠʠ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ISA, PCI ʠʣʠ PC Card ʩʝʪʝʚʘʷ ʢʘʨʪʘ ʚ ʩʪʘʥʜʘʨʪʝ 802.11, ʣʠʙʦ 

ʚʩʪʨʦʝʥʥʳʝ ʨʝʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʪʝʣʝʬʦʥʥʘʷ ʛʘʨʥʠʪʫʨʘ IEEE 802.11. 

ʉʪʘʥʜʘʨʪ IEEE 802.11 ʦʧʨʝʜʝʣʷʝʪ ʜʚʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʝʪʠ ï ʨʝʞʠʤ "Ad-hoc" (ʠʣʠ 

ʢʘʞʜʳʡ ʩ ʢʘʞʜʳʤ) ʠ ʢʣʠʝʥʪ/ʩʝʨʚʝʨ (ʠʣʠ ʨʝʞʠʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï infrastructure mode). ɺ 

ʨʝʞʠʤʝ ʢʣʠʝʥʪ/ʩʝʨʚʝʨ (ʨʠʩ. 7.3.) ʙʝʩʧʨʦʚʦʜʥʘʷ ʩʝʪʴ ʩʦʩʪʦʠʪ ʠʟ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʡ ʪʦʯʢʠ 

ʜʦʩʪʫʧʘ, ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʠ ʥʝʢʦʪʦʨʦʛʦ ʥʘʙʦʨʘ ʙʝʩʧʨʦʚʦʜʥʳʭ ʦʢʦʥʝʯʥʳʭ 

ʩʪʘʥʮʠʡ. ʊʘʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʩʣʫʞʙ (Basic Service Set, 

BSS). ɼʚʘ ʠʣʠ ʙʦʣʝʝ BSS, ʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʫʶ ʧʦʜʩʝʪʴ, ʬʦʨʤʠʨʫʶʪ ʨʘʩʰʠʨʝʥʥʳʡ ʥʘʙʦʨ 

ʩʣʫʞʙ (Extended Service Set, ESS). ʊʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʫ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʪʘʥʮʠʡ ʪʨʝʙʫʝʪʩʷ 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʬʘʡʣʦʚʳʤ ʩʝʨʚʝʨʘʤ, ʧʨʠʥʪʝʨʘʤ, ʀʥʪʝʨʥʝʪ, ʜʦʩʪʫʧʥʳʤ ʚ ʧʨʦʚʦʜʥʦʡ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʦʥʠ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʢʣʠʝʥʪ/ʩʝʨʚʝʨ. 



 
ʈʠʩ. 7.3 ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ "ʢʣʠʝʥʪ/ʩʝʨʚʝʨ" 

 

ʈʝʞʠʤ "Ad-hoc" (ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ ʪʦʯʢʘ-ʪʦʯʢʘ, ʠʣʠ ʥʝʟʘʚʠʩʠʤʳʡ ʙʘʟʦʚʳʡ ʥʘʙʦʨ 

ʩʣʫʞʙ, IBSS) ï ʵʪʦ ʧʨʦʩʪʘʷ ʩʝʪʴ, ʚ ʢʦʪʦʨʦʡ ʩʚʷʟʴ ʤʝʞʜʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʪʘʥʮʠʷʤʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʧʨʷʤʫʶ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʪʦʯʢʠ ʜʦʩʪʫʧʘ (ʨʠʩ. 7.4). 

ʊʘʢʦʡ ʨʝʞʠʤ ʧʦʣʝʟʝʥ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʥʝ 

ʩʬʦʨʤʠʨʦʚʘʥʘ (ʥʘʧʨʠʤʝʨ, ʦʪʝʣʴ, ʚʳʩʪʘʚʦʯʥʳʡ ʟʘʣ, ʘʵʨʦʧʦʨʪ), ʣʠʙʦ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ. 

 

 
 

ʈʠʩ. 7.4 ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ "Ad-hoc" 

 

ɹʘʟʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ. 

ʊʝʭʥʦʣʦʛʠʷ DSSS ʠ FHSS. 

 

ʊʝʭʥʦʣʦʛʠʷ DSSS (ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʨʘʜʠʦʩʠʛʥʘʣʘ ʧʦ ʧʨʠʥʮʠʧʫ ʧʨʷʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ) ʠʩʧʦʣʴʟʫʝʪ ʰʫʤʦʧʦʜʦʙʥʳʡ ʩʠʛʥʘʣ (ʐʇʉ) ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ 

ʨʘʜʠʦɻ ʬʠʨʝ ʥʘ ʯʘʩʪʦʪʘʭ ʚ ʜʠʘʧʘʟʦʥʝ 2400 - 2485 ʄɻʮ. 

DSSS ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʘʥʝʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʦʝʥʥʳʭ 

ʨʘʜʠʦʩʠʩʪʝʤʘʭ ʩ ʚʳʩʦʢʦʡ ʧʦʤʝʭʦʟʘɦ ʠʱʝʥʥʦʩʪʴʶ ʠ ʩ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʨʘʜʠʦʧʝʨʝʭʚʘʪʘ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ DSSS ʩʠʩʪʝʤ ʩʪʘʥʜʘʨʪʘ IEEE 802.11b - 11 

ʄʙʠʪ/ʩʝʢ. 

DSSS ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʰʠʨʠʥʫ ʠʟʣʫʯʝʥʠʷ 22 ʄɻʮ ʠ ʠʩʧʦʣʴʟʫʶʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʠʥʦʡ 11ʙʠʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 11 ʢʨʘʪʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ 

ʩʠʛʥʘʣʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʩʠʪʴ ʚ 11 ʨʘʟ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ. 

DSSS ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʩʣʘʙʦʤ ʩʠʛʥʘʣʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ 

ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʨʳʥʢʝ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʱʝ ʦʜʥʘ ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʥʜʘʨʪʘ 

IEEE 802.11 - FHSS (Frequency-Hopping Spread-Spectrum - ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ 

ʨʘʜʠʦʩʠʛʥʘʣʘ ʧʫʪʝʤ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ). 

ʇʨʠ ʤʝʪʦʜʝ DSSS ʢʘʞʜʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʤʚʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 11-ʨʘʟʨʷʜʥʳʤ 

ʢʦʜʦʤ ɹʘʨʢʝʨʘ ʚʠʜʘ 11100010010. ʂʦʜʳ ɹʘʨʢʝʨʘ ʦʙʣʘʜʘʶʪ ʥʘʠʣʫʯʰʠʤʠ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ 

ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʚʦʡʩʪʚʘʤʠ ʰʫʤʦʧʦʜʦʙʥʦʩʪʠ, ʯʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ ʠʭ 



ʧʨʠʤʝʥʝʥʠʝ ʚ ʘʧʧʘʨʘʪʫʨʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʝʜʠʥʠʯʥʦʛʦ ʠ ʥʫʣʝʚʦʛʦ 

ʩʠʤʚʦʣʦʚ ʩʦʦʙʱʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʷʤʘʷ ʠ ʠʥʚʝʨʩʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʤʦʜʫʣʷʮʠʠ ʥʝʩʫʱʝʛʦ ʢʦʣʝʙʘʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʞʝ ʥʝ 

ʠʩʭʦʜʥʳʝ ʩʠʤʚʦʣʳ ʩʦʦʙʱʝʥʠʷ, ʘ ʧʨʷʤʳʝ ʠʣʠ ʠʥʚʝʨʩʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɹʘʨʢʝʨʘ, ʪʘʢ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 7.4: 

 
 

ʈʠʩ. 7.4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʤʝʪʦʜʫ DSSS 

 

ʉʧʝʢʪʨ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʩ DSSS ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 7.5. ʊʘʤ ʞʝ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ, 

ʧʦʢʘʟʘʥ ʩʧʝʢʪʨ ʤʦʥɦʦʩʪʠ ʩʠʛʥʘʣʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

ʧʝʨʝʜʘʯʠ. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ DSSS ʧʨʦʠʩʭʦʜʠʪ "ʨʘʟʤʘʟʳʚʘʥʠʝ" 

ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ, ʚ 11 ʨʘʟ ʧʨʝʚʳʰʘʶʱʝʡ ʧʦʣʦʩʫ ʠʩʭʦʜʥʦʛʦ 

ʫʟʢʦʧʦʣʦʩʥʦʛʦ ʩʠʛʥʘʣʘ. ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʦ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʤʩʷ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʪʝʟʠʩʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʪʝʭʥʦʣʦʛʠʠ DSSS ʚʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʥʘ 

ʧʦʥʠʞʝʥʥʳʭ ʤʦʱʥʦʩʪʷʭ ʧʝʨʝʜʘʪʯʠʢʘ. ʕʪʦ ʚʝʨʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʩʥʠʞʘʝʪʩʷ 

ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʠʟʣʫʯʘʝʤʦʡ 

ʧʝʨʝʜʘʪʯʠʢʦʤ ʤʦʱʥʦʩʪʠ.  

 

 
 

ʈʠʩ. 7.5. ʉʦʦʪʥʦʰʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ 

ʤʦʜʫʣʷʮʠʠ ʧʦ ʤʝʪʦʜʫ DSSS. 

 



ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʨʘʩʩʤʦʪʨʠʤ ʢʦʥʢʨʝʪʥʳʡ 

ʧʨʠʤʝʨ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʘʧʧʘʨʘʪʫʨʳ ʬʠʨʤʳ Aironet. ʇʝʨʝʜʘʯʘ ʚʝʜʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 2 

ʄʙʠʪ/ʩ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʟʢʦʧʦʣʦʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʫʝʪ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 4 ʄɻʮ. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʪʝʭʥʦʣʦʛʠʠ DSSS ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʨʘʩʰʠʨʷʝʪʩʷ ʚ 11 ʨʘʟ ʠ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ 

44 ʄɻʮ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʘʧʧʘʨʘʪʫʨʫ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʝʨʝʜʘʯʠ, ʨʘʚʥʦʝ 22 ʄɻʮ. ʕʪʦ ʢʘʞʫʱʝʝʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʣʝʛʢʦ ʧʦʥʷʪʴ, 

ʝʩʣʠ ʚʥʠʤʘʪʝʣʴʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ ʩ DSSS, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 4.2. ʇʦ 25% 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʟʘʥʷʪʳ ʤʘʣʦʤʦʱʥʳʤʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ, 

ʢʦʪʦʨʳʝ ʦʙʨʝʟʘʶʪʩʷ ʚ ʧʝʨʝʜʘʪʯʠʢʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʰʠʨʠʥʘ ʩʧʝʢʪʨʘ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʜʚʦʝ ʠ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ 22 ʄɻʮ. ʆʪʩʝʯʝʥʠʝ ʵʪʠʭ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠʚʦʜʠʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʩʢʘʞʝʥʠʶ ʬʦʨʤʳ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʶʱʝʤʫ ʥʘ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ. 

ɺ ʧʨʠʝʤʥʠʢʝ ʧʦʣʫʯʝʥʥʳʡ ʩʠʛʥʘʣ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʢʦʜ ɹʘʨʢʝʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʥ 

ʩʪʘʥʦʚʠʪʩʷ ʫʟʢʦʧʦʣʦʩʥʳʤ, ʧʦʵʪʦʤʫ ʝʛʦ ʬʠʣʴʪʨʫʶʪ ʚ ʫʟʢʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ, ʨʘʚʥʦʡ 

ʫʜʚʦʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ. ʃʶʙʘʷ ʧʦʤʝʭʘ, ʧʦʧʘʜʘʶʱʘʷ ʚ ʧʦʣʦʩʫ ʠʩʭʦʜʥʦʛʦ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʦʩʣʝ ʫʤʥʦʞʝʥʠʷ ʥʘ ʢʦʜ ɹʘʨʢʝʨʘ, ʥʘʦʙʦʨʦʪ, ʩʪʘʥʦʚʠʪʩʷ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ, ʧʦʵʪʦʤʫ ʚ ʫʟʢʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʣʦʩʫ ʧʦʧʘʜʘʝʪ ʣʠʰʴ ʯʘʩʪʴ ʧʦʤʝʭʠ, 

ʧʨʠʤʝʨʥʦ ʚ 11 ʨʘʟ ʤʝʥʴʰʘʷ ʧʦ ʤʦʱʥʦʩʪʠ ʧʦʤʝʭʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʚʭʦʜʝ ʧʨʠʝʤʥʠʢʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʤʦʜʫʣʷʮʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʫʟʢʦʧʦʣʦʩʥʦʛʦ ʩʠʛʥʘʣʘ, ʚʳʧʦʣʥʷʝʤʦʡ ʩ ʧʦʤʦʱʴʶ 

ʦʙʳʯʥʦʛʦ ʜʝʤʦʜʫʣʪ̫ʦʨʘ, ʚʳʜʝʣʷʝʪʩʷ ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ. ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, 

ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ, ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠʝʤʥʠʢʘ 

ʧʦ ʧʝʨʝʜʘʚʘʝʤʦʤʫ ʩʠʛʥʘʣʫ. ʅʘ ʫʨʦʚʥʝ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʧʦ ʬʘʟʝ ʥʝʩʫʱʝʛʦ ʢʦʣʝʙʘʥʠʷ, ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ ʢʦʜʘ ɹʘʨʢʝʨʘ ʠ ʪʘʢʪʦʚʦʡ 

ʯʘʩʪʦʪʝ ʩʦʦʙʱʝʥʠʷ. ɼʣʷ ʨʝh ʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʝʨʝʜʘʪʯʠʢ ʥʝ ʨʝʞʝ, ʯʝʤ ʦʜʠʥ ʨʘʟ ʟʘ 100 ʤʩ 

ʧʝʨʝʜʘʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʩʠʥʭʨʦʩʠʛʥʘʣ. ʇʨʠ ʧʣʦʭʦʤ ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʘ ʯʘʩʪʦʪʘ ʧʝʨʝʜʘʯʠ 

ʩʠʥʭʨʦʩʠʛʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʠʟʤʝʥʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʫʥʢʪʘ ʚ ʤʝʥʶ 

ʥʘʩʪʨʦʡʢʠ ʘʧʧʘʨʘʪʫʨʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ DSSS ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʧʦʤʝʭʦʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʨʘʞʝʥʠʷ ʩʠʛʥʘʣʘ ʦʪ ʩʪʝʥ ʠ 

ʤʝʩʪʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ. 

ʇʨʠ ʤʝʪʦʜʝ FHSS ʧʝʨʝʜʘʯʘ ʚʝʜʝʪʩʷ ʦʙʳʯʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʢʘʢ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʫʟʢʦʧʦʣʦʩʥʳʭ ʩʠʩʪʝʤʘʭ, ʥʦ ʥʝʩʫʱʘʷ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʝʪʩʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʦʯʥʦ ʧʨʠʥʪ̫ʳʝ ʥʘ ʧʦʨʘʞʝʥʥʦʡ ʧʦʤʝʭʘʤʠ ʯʘʩʪʦʪʝ ʙʣʦʢʠ, 

ʧʫʪʝʤ ʠʭ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʜʘʯʠ ʥʘ ʜʨʫʛʦʡ ʯʘʩʪʦʪʥʦʡ ʧʦʟʠʮʠʠ. ʇʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʯʘʩʪʦʪ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤ ʥʘ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʠʣʠ ʫ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʩʝʪʠ 

ʧʨʠ ʩʝʪʝʚʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦʡ ʥʘʩʪʨʦʡʢʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʠ ʧʝʨʝʜʘʯʝʡ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʥʭʨʦʩʠʛʥʘʣʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʦʤʝʥʪʳ ʥʘʯʘʣʘ ʦʯʝʨʝʜʥʦʛʦ 

ʮʠʢʣʘ ʩʤʝʥʳ ʯʘʩʪʦʪ. 

ʉʪʘʥʜʘʨʪʦʤ IEEE 802.11 ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 79 ʯʘʩʪʦʪʥʳʭ ʧʦʟʠʮʠʡ ʧʨʠ 

ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʥʘ ʢʘʞʜʦʡ ʚ ʪʝʯʝʥʠʝ 20 ʤʩ. ʇʦʨʷʜʦʢ ʩʤʝʥʳ ʯʘʩʪʦʪʥʳʭ ʧʦʟʠʮʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʤ ʢʦʜʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ. 



 
 

ʈʠʩ. 7.6. ʏʘʩʪʦʪʥʳʝ ʩʢʘʯʢʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʛʥʘʣʘ ʧʦ ʤʝʪʦʜʫ FHSS 

 

ɼʣʷ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 7.6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʘʩʪʦʪʥʦ - ʚʨʝʤʝʥʥʘʷ ʤʘʪʨʠʮʘ ʩʠʛʥʘʣʘ FHSS, 

ʩʦʩʪʦʷʱʘʷ ʠʟ 7 ʯʘʩʪʦʪʥʳʭ ʧʦʟʠʮʠʡ. ʇʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʯʘʩʪʦʪ ʥʘʯʠʥʘʝʪʩʷ ʠʭ 

ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʥʠʢʘʣʴʥʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʣʷ ʜʘʥʥʦʡ ʧʘʨʳ ʧʝʨʝʜʘʪʯʠʢ - 

ʧʨʠʝʤʥʠʢ ʠʣʠ ʩʝʪʠ, ʧʦʨʷʜʢʝ. 

ʉʣʝʜʫʝʪ ʦʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ  ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʤʝʪʦʜʘʤʠ FHSS ʠ 

DSSS ʥʝ ʥʘʜʝʞʥʘʷ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʰʴ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʶ, ʦʩʥʦʚʥʦʝ ʞʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʤʝʪʦʜʦʚ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʩʚʷʟʠ ʚ 

ʫʩʣʦʚʠ̫ ʭ ʤʥʦʛʦʣʫʯʝʚʦʩʪʠ. 

ʊʘʙʣʠʮʘ 7.6. ʉʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ DSSS ʠ FHSS 

 

ʇʘʨʘʤʝʪʨ DSSS FHSS 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ 
2400-2485 

ʄɻʮ 

2400-2485 

ʄɻʮ 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʠʟʣʫʯʝʥʠʷ 22 ʄɻʮ 1 ʄɻʮ 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʦʯʥʦʩʪʠ ʩʠʛʥʘʣʘ (ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʘʜʝʞʥʦʩʪʠ)  
11 1 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʫʟʢʦʧʦʣʦʩʥʳʤ ʧʦʤʝʭʘʤ  ʥʠʟʢʘʷ ʚʳʩʦʢʘʷ 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʧʦʤʝʭʘʤ  ʚʳʩʦʢʘʷ ʚʳʩʦʢʘʷ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  11 ʄʙʠʪ/ʩʝʢ 3 ʄʙʠʪ/ʩʝʢ 

ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʩʨʝʜʥʷʷ ʚʳʩʦʢʘʷ 

 

¶ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ DSSS ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʨʘʙʦʪʘʪʴ (ʙʝʟ ʧʝʨʝʢʨʳʪʠʷ) ʪʨʠ ʩʪʘʥʮʠʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ FHSS ʯʠʩʣʦ ʪʘʢʠʭ 

ʩʪʘʥʮʠʡ ʨʘʚʥʦ 26 ï ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʦʜʥʦʤ ʩʝʪʝ (ʙʦʣʴʰʝ 

ʥʝʚʦʟʤʦʞʥʦ ʧʦ ʪʨʝʙʦʚʘʥʠʶ 6 ʄɻʮ);  

¶ ʜʘʣʴʥʦʩʪʴ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ DSSS ʙʦʣʴʰʝ ʯʝʤ ʧʨʠ FHSS, ʟʘ 

ʩʯʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʥʝʩʫʱʝʡ; 

¶ ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʰʫʤʘ ʧʨʝʚʳʰʘʝʪ ʥʝʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ,  DSSS 

ʩʪʘʥʮʠʠ ʧʝʨʝʩʪʘʶʪ ʨʘʙʦʪʘʪʴ ʚʦʦʙʱʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ FHSS ʩʪʘʥʮʠʠ ʠʤʝʶʪ ʧʨʦʙʣʝʤʳ 

ʪʦʣʴʢʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʘʭ, ʯʪʦ ʣʝʛʢʦ ʨʘʟʨʝʰʘʝʪʩʷ  ʠ ʚ ʵʪʦʤ ʩʤʳʩʣʝ 

ʧʦʩʣʝʜʥʠʝ ʩʯʠʪʘʁ ʪʩʷ ʙʦʣʝʝ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʳʤʠ;  



¶ DSSS ʩʪʘʥʮʠʠ ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣ ʥʝʧʨʝʨʳʚʥʦ, ʜʣʷ FHSS ʩʪʘʥʮʠʡ ʩʫʱʝʩʪʚʫʶʪ  

ʩʣʫʞʝʙʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ (ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʯʘʩʪʦʪ). ʇʦʵʪʦʤʫ ʧʝʨʚʳʝ ʠʤʝʶʪ ʙʦʣʝʝ 

ʚrʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʪʦʡ ʞʝ ʙʠʪʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ  ʤʦʛʫʪ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʙʠʪʦʚʳʝ ʩʢʦʨʦʩʪʠ;  

¶ DSSS ʩʪʘʥʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʟʘʜʝʨʞʢʘʤ ʠ ʠʩʢʘʞʝʥʠʷʤ 

ʩʠʛʥʘʣʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʬʬʝʢʪʝ ʦʪʨʘʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ 

ʠʤʧʫʣʴʩʳ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ FHSS-ʪʝʭʥʦʣʦʛʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ ʜʦʣʞʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʠʣʠ ʥʘ ʯʘʩʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʤʝʭ 

ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʘʤ, ʚʢʣʶʯʘʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ, ʥʘʭʦʜʷʱʠʤʩʷ ʚʥʝ ʵʪʠʭ ʟʜʘʥʠʡ ʠ 

ʪʝʨʨʠʪʦʨʠʡ. ɼʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʧʦʤʝʱʝʥʠʷʭ, 

ʛʜʝ ʚʝʣʠʢʘ ʦʧʘʩʥʦʩʪʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʤʝʭ ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʘ DSSS-

ʪʝʭʥʦʣʦʛʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ. 

ʌʠʣʴʪʨʘʮʠʠ MAC ʘʜʨʝʩʦʚ 

 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MAC-ʘʜʨʝʩʦʚ ʥʝ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʘ ʩʪʘʥʜʘʨʪʦʤ 

IEEE 802.11, ʦʜʥʘʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʥʦʛʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ɺ ʭʦʜʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MAC-ʘʜʨʝʩʦʚ ʧʨʦʚʝʨʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ MAC-ʘʜʨʝʩʘ ʢʣʠʝʥʪʘ ʣʦʢʘʣʴʥʦ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʤʫ ʩʧʠʩʢʫ ʘʜʨʝʩʦʚ ʠʣʠ ʩʧʠʩʢʫ, ʭʨʘʥʷʱʝʤʫʩʷ ʥʘ ʚʥʝʰʥʝʤ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʦʤ ʩʝʨʚʝʨʝ (ʨʠʩ. 7.7).  
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ʈʠʩ. 7.7. ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MAC-ʘʜʨʝʩʘ 

 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MAC ʘʜʨʝʩʦʚ ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʢʣʶʯʘ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʥʠʞʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʫʯʘʪ ʜʦʩʪʫʧ 

ʢ ʩʝʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ MAC-ʘʜʨʝʩʘ ʧʝʨʝʩʳʣʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʝʟʘʰʠʬʨʦʚʘʥʥʳʭ ʬʨʝʡʤʦʚ ʩʪʘʥʜʘʨʪʘ IEEE 802.11, ʧʦʵʪʦʤʫ ʙʝʩʧʨʦʚʦʜʥʳʝ LAN ʜʦʚʦʣʴʥʦ 

ʫʷʟʚʠʤʳ ʜʣʷ ʘʪʘʢ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʨʦʭʦʜʠʪ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʫʪʝʤ 

ʠʤʠʪʘʮʠʠ ʟʘʢʦʥʥʦʛʦ MAC-ʘʜʨʝʩʘ. ʀʤʠʪʘʮʠʷ MAC-ʘʜʨʝʩʘ ʚʦʟʤʦʞʥʘ ʜʣʷ ʩʝʪʝʚʳʭ ʢʘʨʪ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʟʘʤʝʥʷʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦ-ʥʘʟʥʘʯʘʝʤʳʡ ʘʜʨʝʩ UAA ʣʦʢʘʣʴʥʦ-ʥʘʟʥʘʯʘʝʤʳʤ 

ʘʜʨʝʩʦʤ. ɺ Windows ʵʪʦ ʜʝʣʘʝʪʩʷ ʦʯʝʥʴ ʣʝʛʢʦ, ʘ ʚ UNIX ʵʪʦ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʯʝʨʝʟ 

ʢʦʨʥʝʚʫʶ ʢʦʤʘʥʜʫ ʦʙʦʣʦʯʢʠ. ɽʩʣʠ ʥʘʧʘʜʘʶʱʠʡ ʫʜʦʩʪʦʚʝʨʠʣʩʷ ʠ ʩʚʷʟʘʣʩʷ ʩ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʝʪʴʶ, ʪʦ ʟʘʪʝʤ ʦʥ ʩʢʘʥʠʨʫʝʪ ʧʦʨʪʳ ʠ ʧʳʪʘʝʪʩʷ ʫʟʥʘʪʴ ʩʧʠʩʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʘʨʦʣʠ, 

ʧʳʪʘʝʪʩʷ "ʧʦʜʨʘʞʘʪʴ" ʢʣʠʝʥʪʘʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʪʦʯʢʠ ʜʦʩʪʫʧʘ 

ʇʦʤʠʤʦ ʧʦʜʜʝʨʞʢʠ ʩʦʙʩʪʚʝʥʥʦ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʩʪʘʚʱʠʢʠ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘʜʝʣʷʶʪ ʩʚʦʠ ʨʘʟʨʘʙʦʪʢʠ ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ ʟʘʱʠʪʳ, 

ʚʢʣʶʯʘʷ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʫʧʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʷ VPN, ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʙʣʦʢʠʨʦʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʭʘʢʝʨʦʚ. 



ʀʟ ʵʪʦʛʦ ʧʝʨʝʯʥʷ ʚ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʘʭ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʬʫʥʢʮʠʷ 

ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʫʧʦʤ ʥʘ MAC-ʫʨʦʚʥʝ. ɽʝ ʨʝʘʣʠʟʦʚʘʣʠ 3Com, Actiontec, Airespace, Aruba, 

Buffalo, Cisco, HP, Netgear, Proxim, SMC ʠ Trapeze. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ 

ʚʘʤ ʧʨʠʜʝʪʩʷ ʚʳʷʩʥʠʪʴ Ethernet-ʘʜʨʝʩʘ ʚʩʝʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʘʜʘʧʪʝʨʦʚ, ʧʦʜʢʣʶʯʘʶʱʠʭʩʷ ʢ 

ʩʝʪʠ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʫʪʦʤʠʪʝʣʴʥʦʡ, ʥʦ ʧʦʟʚʦʣʠʪ ʟʘʱʠʪʠʪʴʩʷ ʦʪ 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

ʉʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʫʧʦʤ ʧʦ MAC-ʘʜʨʝʩʘʤ ʙʳʚʘʶʪ ʜʚʫʭ ʪʠʧʦʚ. ʊʦʯʢʘ 

ʜʦʩʪʫʧʘ ʜʣʷ ʜʦʤʘʰʥʝʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʥʘ ʥʝʡ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʯʥʷ MAC-ʘʜʨʝʩʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʦʢʘʟʘʣʩʷ ʩʪʦʣʴ ʧʦʧʫʣʷʨʥʳʤ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʢʦʤʤʫʪʘʪʦʨʦʚ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʚ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʩʝʪʝʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ: ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʤʦʛʫʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʧʠʩʢʫ 

ʩʪʘʪʠʯʝʩʢʠʭ MAC-ʘʜʨʝʩʦʚ, ʭʨʘʥʷʱʝʤʫʩʷ ʥʘ ʩʝʨʚʝʨʝ RADIUS, ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʨʘʟʨʝʰʝʥʦ ʧʦʜʢʣʯʁʝʥʠʝ ʢ ʩʝʪʠ. 

ɺʪʦʨʦʡ ʪʠʧ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʫʧʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʨʘʥʜʤʘʫʵʨ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩ ʪʦʯʢʦʡ ʜʦʩʪʫʧʘ. ɺ ʦʜʥʠʭ ʧʨʦʜʫʢʪʘʭ, ʥʘʧʨʠʤʝʨ ʚ ʪʦʯʢʝ ʜʦʩʪʫʧʘ WL-

450 ʢʦʤʧʘʥʠʠ 3Com, ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʩʪʝʡʰʘʷ ʬʠʣʴʪʨʘʮʠʷ ʧʘʢʝʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ 

ʟʘʱʠʪʳ WLAN ʦʪ ʩʝʪʝʚʦʛʦ çʤʫʩʦʨʘè, ʚʨʦʜʝ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʛʦ ʪʨʘʬʠʢʘ IPX-

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ɼʨʫʛʠʝ ʠʟʜʝʣʠʷ ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʘʙʦʨ ʙʦʣʝʝ ʠʟʦʱʨʝʥʥʳʭ ʬʠʣʴʪʨʦʚ. 

ʉʢʘʞʝʤ, ʢʦʤʤʫʪʘʪʦʨ Airespace 4000 ʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ Buffalo, Cisco, HP ʠ 

Proxim ʧʦʟʚʦʣʷʶʪ ʨʘʩh ʠʨʠʪʴ ʩʬʝʨʫ ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʫʧʦʤ ʚʧʣʦʪʴ ʜʦ ʫʨʦʚʥʷ IP. ɸ 

ʢʦʤʧʘʥʠʷ Aruba ʚʩʪʨʦʠʣʘ ʚ ʩʚʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʢʦʤʤʫʪʘʪʦʨ Aruba 800 

ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʨʘʥʜʤʘʫʵʨ. 

ʉʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʫʧʦʤ ʬʠʨʤʳ Trapeze ʨʘʙʦʪʘʶʪ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, 

ʧʨʦh ʝʜʰʠʤʠ ʧʦʣʥʫʶ ʧʨʦʮʝʜʫʨʫ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʩʧʠʩʢʠ 

ʜʦʩʪʫʧʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ ʪʦʡ WLAN, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʨʝʛʠʩʪʨʘʮʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʜʘʥʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʧʦʣʫʯʘʶʪ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʩʧʠʩʦʢ. ʀʥʞʝʥʝʨʳ ʢʦʤʧʘʥʠʠ Trapeze ʨʝʰʠʣʠ çʧʨʠʚʷʟʘʪʴè ʩʧʠʩʦʢ ʜʦʧʫʩʪʠʤʳʭ IP-

ʘʜʨʝʩʦʚ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʧʨʦʰʝʜʰʠʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʩʧʠʩʦʢ ʜʦʩʪʫʧʘ 

ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʭʦʞʫʶ 

ʩʭʝʤʫ ʦʧʮʠʦʥʘʣʴʥʦ ʧʨʝʜʣʘʛʘʝʪ ʠ Airespace. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʮʝʣʝʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʩʝʨʚʝʨʘ RADIUS ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʧʨʠʩʚʦʠʪʴ ʠʤʷ ʩʧʠʩʢʫ ʢʦʥʪʨʦʣʷ ʟʘ ʜʦʩʪʫʧʦʤ, ʢʦʪʦʨʳʡ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʊʝʤ, ʢʪʦ ʩʜʝʣʘʣ ʩʪʘʚʢʫ ʥʘ ʧʨʦʪʦʢʦʣ IPSec, ʧʨʠʛʦʜʷʪʩʷ ʩʝʨʚʝʨʳ VPN-ʪʫʥʥʝʣʝʡ, 

ʚʩʪʨʦʝʥʥʳʝ ʚ ʙʝʩʧʨʦʚʦʜʥʳʝ ʢʦʤʤʫʪʘʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ Aruba ʠ Airespace. ʂʦʥʝʯʥʦ, ʚʘʤ 

ʥʝ ʧʨʠʜʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʪʫʥʥʝʣʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʪʦʯʢʦʡ ʜʦʩʪʫʧʘ ʠʣʠ 

ʙʝʩʧʨʦʚʦʜʥʳʤ ʢʦʤʤʫʪʘʪʦʨʦʤ ð ʫʧʦʤʷʥʫʪʳʝ ʢʦʤʧʘʥʠʠ ʩʫʤʝʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʫ 

ʧʨʦʮʝʜʫʨʫ. ɺʳ ʤʦʞʝʪʝ ʪʘʢʞʝ ʧʦʤʝʩʪʠʪʴ ʨʷʜʦʤ ʩ WLAN ʦʪʜʝʣʴʥʦʝ VPN-ʫʩʪʨʦʡʩʪʚʦ, 

ʧʨʘʚʜʘ, ʨʠʩʢʫʷ ʣʠh ʠʪʴʩʷ ʯʘʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʩʫʣʠʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩʝʨʚʝʨ 

VPN-ʪʫʥʥʝʣʝʡ. ʈʝʯʴ ʠʜʝʪ ʦ ʩʪʨʦʛʦʡ ʧʨʠʚʷʟʢʝ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʢʣʠʝʥʪʘ ʢ ʪʫʥʥʝʣʶ IPSec ʠʣʠ 

ʦʙ ʫʧʨʦʱʝʥʠʠ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ, ʚ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʩʪ ʚʳʭʦʜʘ ʠʟ WLAN ʚ 

ʢʘʙʝʣʥɹʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʇʨʦʪʦʢʦʣ ʙʝʟʦʧʘʩʥʦʩʪʠ WEP 

 

ɺ 1997 ʛ., ʢʦʛʜʘ ʙʘʟʦʚʳʡ ʩʪʘʥʜʘʨʪ IEEE 802.11 ʨʘʪʠʬʠʮʠʨʦʚʘʣʠ, ʚ IEEE ʙʳʣ 

ʦʜʦʙʨʝʥ ʤʝʭʘʥʠʟʤ Wired Equivalent Privacy (WEP), ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʰʠʬʨʦʚʘʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ. WEP ʨʘʙʦʪʘʝʪ ʥʘ 

ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI ʠ ʧʨʠʤʝʥʷʝʪ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ 40-ʙʠʪʥʳʡ ʢʣʶʯ, ʯʪʦ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ɽʱʝ ʚ ʦʢʪʷʙʨʝ 2000 ʛ. ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʜʦʢʫʤʝʥʪ IEEE 802.11-00/362 ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ "Unsafe at any key size; An analysis of the WEP encapsulation", ʩʦʟʜʘʥʥʳʡ ɼʞʝʩʩʠ 

ʋʦʣʢʝʨʦʤ (Jesse R. Walker), ʛʜʝ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʘʣʛʦʨʠʪʤʘ WEP ʠ ʘʪʘʢʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʛʦ ʫʷʟʚʠʤʦʩʪʝʡ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʧʦʣʫʯʠʣʘ 

ʨʘʟʚʠʪʠʝ ʚ ʜʚʫʭ ʨʘʙʦʪʘʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʤʝʩʷʮ: "Intercepting Mobile 



Communications: The Insecurity of 802.11" ʦʪ ʩʦʪʨʫʜʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ɹʝʨʢʣʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ 7-ʡ ʝʞʝʛʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʤʦʙʠʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʠ 

ʩʝʪʷʤ ʚ ʠʶʣʝ 2001 ʛ., ʠ "Weaknesses in the Key Scheduling Algorithm of RC4" (ʩʦʚʤʝʩʪʥʦ 

ʧʦʜʛʦʪʦʚʣʝʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤʠ Cisco Systems ʠ ʬʘʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʠʟʨʘʠʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ Weizmann), ʚʳʰʝʜʰʝʡ ʚ ʩʚʝʪ ʚ ʘʚʛʫʩʪʝ 2001 ʛ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ 

ʧʦʷʚʠʣʘʩʴ ʠ ʧʝʨʚʘʷ ʫʪʠʣʠʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɸʜʘʤʦʤ ʉʪʘʙʣʬʠʣʜʦʤ (Adam Stubblefield), ʚ 

ʢʦʪʦʨʦʡ ʥʘ ʧʨʘʢʪʠʢʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ 

ʘʚʪʦʨʦʚ ʠ ʢʦʪʦʨʘʷ ʚʟʣʘʤʳʚʘʣʘ WEP-ʰʠʬʨ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʫʪʠʣʠʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʟʣʦʤʘʪʴ WEP ʟʘ 5-30 ʩ. 

 

 
 

ʈʠʩ. 7.8. ʉʭʝʤʘ ʨʘʙʦʪʳ ʰʠʬʨʦʚʘʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ WEP 

 

 ʇʨʦʙʣʝʤʳ ʘʣʛʦʨʠʪʤʘ WEP ʥʦʩʷʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʢʨʦʶʪʩʷ ʚ ʮʝʣʦʡ ʩʝʨʠʠ 

ʩʣʘʙʳʭ ʤʝʩʪ: ʤʝʭʘʥʠʟʤʝ ʦʙʤʝʥʘ ʢʣʶʯʘʤʠ (ʘ ʪʦʯʥʝʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ); 

ʤʘʣʳʭ ʨʘʟʨʷʜʥʦʩʪʷʭ ʢʣʶʯʘ ʠ ʚʝʢʪʦʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (Initialization Vector - IV); ʤʝʭʘʥʠʟʤʝ 

ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ; ʩʧʦʩʦʙʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʣʛʦʨʠʪʤʝ 

ʰʠʬʨʦʚʘʥʠʷ RC4. 

ʇʨʦʮʝʩʩ ʰʠʬʨʦʚʘʥʠʷ WEP ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ɺʥʘʯʘʣʝ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ 

ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ (Integrity Checksum Value - ICV) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ Cyclic 

Redundancy Check (CRC-32), ʜʦʙʘʚʣʷʝʤʘʷ ʚ ʢʦʥʝʮ ʥʝʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠ 

ʩʣʫʞʘʱʘʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʡ ʩʪʦʨʦʥʦʡ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʰʠʬʨʦʚʘʥʠʝ. ʂʣʶʯ ʜʣʷ WEP-ʰʠʬʨʦʚʘʥʠʷ - ʦʙʱʠʡ 

ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʜʦʣʞʥʳ ʟʥʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʦʙʝʠʭ ʩʪʦʨʦʥʘʭ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʕʪʦʪ ʩʝʢʨʝʪʥʳʡ 40-ʙʠʪʥʳʡ ʢʣʶʯ ʚʤʝʩʪʝ ʩʦ ʩʣʫʯʘʡʥʳʤ 24-

ʙʠʪʥʳʤ IV ʷʚʣʷʝʪʩʷ ʚʭʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʜʣʷ ʛʝʥʝʨʘʪʦʨʘ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ 

ʯʠʩʝʣ, ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʰʠʬʨʝ ɺʝʨʥʘʤʘ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʪʨʦʢʠ ʩʣʫʯʘʡʥʳʭ ʩʠʤʚʦʣʦʚ, 

ʥʘʟʳʚʘʝʤʦʡ ʢʣʶʯʝʚʳʤ ʧʦʪʦʢʦʤ (key stream). ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ 

ʠʟʙʝʞʘʥʠʷ ʤʝʪʦʜʦʚ ʚʟʣʦʤʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʦʪʢʨʳʪʦʛʦ ʪʝʢʩʪʘ. 

IV ʠʩʧʦʣʴʟʫʝʪʩʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩʚʦʡ ʫʥʠʢʘʣʴʥʳʡ 

ʢʣʶʯʝʚʦʡ ʧʦʪʦʢ. ɿʘh ʠʬʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ (ʨʠʩ. 7.8) ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ XOR ʥʘʜ ʥʝʟʘʰʠʬʨʦʚʘʥʥʳʤ ʩʦʦʙʱʝʥʠʝʤ ʩ ICV ʠ ʢʣʶʯʝʚʳʤ 

ʧʦʪʦʢʦʤ. ʏʪʦʙʳ ʧʦʣʫʯʘʪʝʣʴ ʤʦʛ ʧʨʦʯʠʪʘʪʴ ʝʛʦ, ʚ ʧʝʨʝʜʘʚʘʝʤʳʡ ʧʘʢʝʪ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ 

ʜʦʙʘʚʣʷʝʪʩʷ IV. ʂʦʛʜʘ ʠʥʬʦʨʤʘʮʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʜʨʫʛʦʡ ʩʪʦʨʦʥʝ, ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ. 

ɿʥʘʯʝʥʠʝ b ʧʦʣʫʯʘʪʝʣʴ ʚʳʯʠʩʣʷʝʪ, ʧʨʠʤʝʥʠʚ ʢʦʜ ɺʝʨʥʘʤʘ ʢ ʚʭʦʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʦʷɦ ʝʡ ʠʟ ʢʣʶʯʘ ʂ (ʢʦʪʦʨʳʡ ʦʥ ʟʥʘʝʪ ʟʘʨʘʥʝʝ) ʠ IV, ʧʨʠʰʝʜʰʝʛʦ 



ʵʪʠʤ ʞʝ ʩʦʦʙʱʝʥʠʝʤ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʯʝʨʝʜʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʮʝʩʩ 

ʧʦʚʪʦʨʷʝʪʩʷ ʩ ʥʦʚʳʤ ʚʳʙʨʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ IV. ʂ ʯʠʩʣʫ ʠʟʚʝʩʪʥʳʭ ʩʚʦʡʩʪʚ ʘʣʛʦʨʠʪʤʘ 

RC4 ʦʪʥʦʩʠʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʟʥʘʯʝʥʠʷ ʢʣʶʯʘ ʠ ʚʝʢʪʦʨʘ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʤʳ ʚʩʝʛʜʘ ʙʫʜʝʤ ʧʦʣʫʯʘʪʴ ʦʜʠʥʘʢʦʚʦʝ ʟʥʘʯʝʥʠʝ b, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʠʤʝʥʝʥʠʝ ʦʧʝʨʘʮʠʠ XOR ʢ ʜʚʫʤ ʪʝʢʩʪʘʤ, ʟʘʰʠʬʨʦʚʘʥʥʳʤ RC4 ʩ ʧʦʤʦʱʴʶ ʪʦʛʦ ʞʝ 

ʟʥʘʯʝʥʠʷ b, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʦʧʝʨʘʮʠʶ XOR ʢ ʜʚʫʤ ʥʘʯʘʣɹʥʳʤ 

ʪʝʢʩʪʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʥʝʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ, ʷʚʣʷʶʱʠʡʩʷ 

ʨʝʟʫʣʪɹʘʪʦʤ ʦʧʝʨʘʮʠʠ XOR ʤʝʞʜʫ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʪʝʢʩʪʘʤʠ. ʇʨʦʮʝʜʫʨʘ 

ʠʭ ʠʟʚʣʝʯʝʥʠʷ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʛʦ ʪʨʫʜʘ. ʅʘʣʠʯʠʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʪʝʢʩʪʘ ʠ IV 

ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʢʣʶʯ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʠʪʘʪʴ ʚʩʝ ʩʦʦʙʱʝʥʠʷ 

ʜʘʥʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. 

ʇʦʩʣʝ ʥʝʩʣʦʞʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʣʝʛʢʦ ʨʘʩʩʯʠʪʘʪʴ, ʢʦʛʜʘ ʧʦʚʪʦʨʠʪʩʷ b. ʊʘʢ ʢʘʢ 

ʢʣʶʯ K  ʧʦʩʪʦʷʥʥʳʡ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ IV ʩʦʩʪʘʚʣʷʝʪ 2
24
=16 777 216, ʪʦ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦʡ ʟʘʛʨʫʟʢʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ, ʩʨʝʜʥʝʤ ʨʘʟʤʝʨʝ ʧʘʢʝʪʘ ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʨʘʚʥʦʤ 

1500 ʙʘʡʪ (12 000 ʙʠʪ), ʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ 5 Mbps (ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ 11 Mbps), ʤʳ ʧʦʣʫʯʠʤ, ʯʪʦ ʪʦʯʢʦʡ ʜʦʩʪʫʧʘ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ 416 

ʩʦʦʙʱʝʥʠʡ ʚ ʩʝʢʫʥʜʫ, ʠʣʠ ʞʝ 1 497 600 ʩʦʦʙʱʝʥʠʡ ʚ ʯʘʩ, ʪ. ʝ. ʧʦʚʪʦʨʝʥʠʝ ʧʨʦʠʟʦʡʜʝʪ 

ʯʝʨʝʟ 11 ʯ 12 ʤʠʥ (2
24
/1 497 600=11,2 ʯ). ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ "ʢʦʣʣʠʟʠʷ 

ʚʝʢʪʦʨʦʚ". ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʩʦʙʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʩʢʦʨʠʪʴ ʵʪʦʪ 

ʧʨʦʮʝʩʩ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʘʪʘʢʠ "ʩ ʠʟʚʝʩʪʥʳʤ ʧʨʦʩʪʳʤ ʪʝʢʩʪʦʤ", ʢʦʛʜʘ 

ʦʜʥʦʤʫ ʠʟ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʧʦʩʳʣʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʩ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠ 

ʧʨʦʩʣʫʰʠʚʘʝʪʩʷ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʨʘʬʠʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʠʤʝʷ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʟ 

ʯʝʪʳʨʝʭ (ʥʝʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ, ʚʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʪʝʢʩʪ), ʤʦʞʥʦ 

ʚʳʯʠʩʣʠʪʴ ʢʣʶʯ. ɺ ʫʧʦʤʠʥʘʚʰʝʡʩʷ ʚʳʰʝ ʨʘʙʦʪʝ "Intercepting Mobile Communications: The 

Insecurity of 802.11" ʙʳʣʦ ʦʧʠʩʘʥʦ ʤʥʦʞʝʩʪʚʦ ʪʠʧʦʚ ʘʪʘʢ, ʚʢʣʶʯʘʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʩʦʦʙʱʝʥʠʷʤʠ ʠ ʠʭ ʧʦʜʤʝʥʫ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝʥʘʜʝʞʥʦʤ 

ʤʝʪʦʜʝ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ (CRC-32) ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʢʣʠʝʥʪʦʚ.ʉ ICV, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ WEP-ʘʣʛʦʨʠʪʤʝ, ʜʝʣʘ ʦʙʩʪʦʷʪ ʘʥʘʣʦʛʠʯʥʦ. ɿʥʘʯʝʥʠʝ CRC-32 

ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʷ ʜʘʥʥʳʭ ʩʦʦʙɦ ʝʥʠʷ. ʕʪʦ ʭʦʨʦʰʠʡ ʤʝʪʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʰʠʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʦʥ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ 

ʜʘʥʥʳʭ, ʪ. ʝ. ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʦʥʠ ʥʝ ʙʳʣʠ ʧʦʜʤʝʥʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ CRC-32 ʠʤʝʝʪ ʣʠʥʝʡʥʦʝ ʩʚʦʡʩʪʚʦ: CRC(A XOR B)=CRC(A)XOR 

CRC(B), ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ ʥʘʨʫʰʠʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʧʘʢʝʪ ʙʝʟ ʟʥʘʥʠʷ WEP-ʢʣʶʯʘ ʠ ʧʝʨʝʩʯʠʪʘʪʴ ʜʣʷ ʥʝʛʦ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ICV. 

ʇʦʷʚʠʚʰʘʷʩʷ ʚ 2001 ʛ. ʩʧʝʮʠʬʠʢʘʮʠʷ WEP2, ʢʦʪʦʨʘʷ ʫʚʝʣʠʯʠʣʘ ʜʣʠʥʫ ʢʣʶʯʘ ʜʦ 104 ʙʠʪ, 

ʥʝ ʨʝʰʠʣʘ ʧʨʦʙʣʝʤʳ, ʪʘʢ ʢʘʢ ʜʣʠʥʘ ʚʝʢʪʦʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʩʧʦʩʦʙ ʧʨʦʚʝʨʢʠ 

ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʦʩʪʘʣʠʩʴ ʧʨʝʞʥʠʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʠʧʦʚ ʘʪʘʢ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʪʘʢ 

ʞʝ ʧʨʦʩʪʦ, ʢʘʢ ʠ ʨʘʥʴʰʝ. 

 

ɿʘʱʠʪʘ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ IPSec ʜʣʷ ʟʘʱʠʪʳ ʪʨʘʬʠʢʘ ʙʝʩʧʨʦʚʦʜʥʳʭ ʢʣʠʝʥʪʦʚ 
 

ʇʨʦʪʦʢʦʣ IPSec ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʪʦʢʦʣʝ L2TP (L2TP with IPsec). ʕʪʦʪ ʧʨʦʪʦʢʦʣ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʱʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʦʚ ʧʨʦʪʦʢʦʣʘ IPv6. ʆʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ IPSec - ʦʙʤʝʥ ʩʝʘʥʩʥʳʤʠ ʢʣʶʯʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʠ ʠʭ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ. ɺ ʧʨʦʪʦʢʦʣʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩʭʝʤʘ ʦʙʤʝʥʘ ʢʣʶʯʘʤʠ IKE (Internet Key 

Exchange), ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʪʚʝʨʞʜʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ IETF. ʉʭʝʤʘ IKE 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʘ ʧʦʭʦʞʠʭ ʤʦʜʫʣʷ: IKE aggressive mode - ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʡ ʠ IKE X.509 certificates -ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʪʠʬʠʢʘʪʦʚ 

ʧʫʙʣʠʯʥʳʭ ʢʣʶʯʝʡ. ʇʨʦʪʦʢʦʣ IPSec ʚʳʜʝʣʷʝʪ ʜʚʘ ʟʘʛʦʣʦʚʢʘ ʚ IP-ʧʘʢʝʪʝ, ʢʦʪʦʨʳʝ 



ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ: ɸʅ (Authentification 

Header - ʟʘʛʦʣʦʚʦʢ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ) ʠ ESP (Encapsulating Security Payload - ʟʘʛʦʣʦʚʦʢ 

ʧʨʦʪʦʢʦʣʘ ʙʝʟʦʧʘʩʥʦʛʦ ʟʘʢʨʳʪʠʷ ʩʦʜʝʨʞʘʥʠʷ). 

ʉʧʝʮʠʬʠʢʘʮʠʷ IPSec ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ɸʅ ʠ ESP ʢ IP-ʧʘʢʝʪʫ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ. ɺ ʩʪʘʥʜʘʨʪʥʦʤ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʰʠʬʨʦʚʘʥʠʶ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʦʣʴʢʦ ʟʘʛʦʣʦʚʦʢ IP-ʧʘʢʝʪʘ. ɺ ʨʝʞʠʤʝ ʪʦʥʥʝʣʠʨʦʚʘʥʠʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ 

ʰʠʬʨʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʝʩʴ ʧʘʢʝʪ. ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, 

ʢʘʢʦʡ ʬʘʢʪʦʨ ʙʦʣʝʝ ʚʘʞʝʥ: ʩʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ ʠʣʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʪʦʢʦʣʘ IPSec: 

IPsec gateway - ʜʣʷ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʝʪʷʤʠ; 

IPsec client for Windows - ʜʣʷ ʩʚʷʟʠ ʩ ʢʣʠʝʥʪʩʢʦʡ Windows-ʤʘʰʠʥʦʡ; 

IPsec client for Macintosh - ʜʣʷ ʩʚʷʟʠ ʩ ʢʣʠʝʥʪʩʢʦʡ Macintosh-ʤʘʰʠʥʦʡ.  

 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ VPN ʜʣʷ ʟʘʱʠʪʳ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

 

ʊʝʭʥʦʣʦʛʠʷ VPN ʧʦʟʚʦʣʷʝʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ Internet ʜʣʷ ʯʘʩʪʥʦʡ ʩʚʷʟʠ ʙʝʟʦ ʚʩʷʢʦʛʦ 

ʨʠʩʢʘ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʴ ʥʘʧʨʷʤʫʶ ʯʝʨʝʟ Internet, ʢʣʠʝʥʪ VPN 

ʬʦʨʤʠʨʫʝʪ ʟʘʱʠʱʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʫʟʣʦʤ VPN. ʆʥ ʰʠʬʨʫʝʪ ʧʘʢʝʪʳ ʜʘʥʥʳʭ, ʘ ʟʘʪʝʤ 

ʧʝʨʝʩʳʣʘʝʪ ʠʭ ʧʦ ʢʘʥʘʣʘʤ Internet ʥʘ ʫʟʝʣ VPN, ʛʜʝ ʧʘʢʝʪʳ ʨʘʩʰʠʬʨʦʚʳʚʘʶʪʩʷ. 

ɺʟʣʦʤʱʠʢ, ʧʝʨʝʭʚʘʪʠʚʰʠʡ ʰʠʬʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ ʚ Internet, ʩʤʦʞʝʪ ʠʟʚʣʝʯʴ ʠʟ ʥʠʭ 

ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʦʣʴʢʦ ʨʘʩʰʠʬʨʦʚʘʚ ʠʭ. ʇʦʜʦʙʥʘʷ ʟʘʜʘʯʘ ʨʷʜʦʚʦʤʫ ʭʘʢʝʨʫ ʥʝ ʧʦ 

ʩʠʣʘʤ. 

ɼʣʷ ʟʘʱʠʪʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʝʡ 

VPN, ʚʩʪʨʦʝʥʥʦʡ ʚ Windows 2000. ʆʨʛʘʥʠʟʘʮʠʷ VPN ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢ: 

¶ ʋʩʪʘʥʦʚʠʪʝ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʝʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ ʠʟʛʦʪʦʚʠʪʝʣʷ; 

¶ ʅʘ ʢʘʞʜʦʡ ʢʣʠʝʥʪʩʢʦʡ ʤʘʰʠʥʝ Windows 2000 Professional, ʧʦʜʢʣʶʯʘʝʤʦʡ ʢ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʥʘ ʢʥʦʧʢʝ Start, ʘ ʟʘʪʝʤ 

ʚʳʙʨʘʪʴ ʧʫʥʢʪʳ Settings, Network and Dial-up Connections. ʑʝʣʢʥʫʚ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʟʥʘʯʢʝ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʘʜʘʧʪʝʨʘ, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʫʥʢʪ 

Properties, ʘ ʟʘʪʝʤ ʫʙʨʘʪʴ ʬʣʘʞʢʠ Client for Microsoft Networks ʠ File and Printer 

Sharing for Microsoft Networks. ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʚʳʙʨʘʥ ʧʨʦʪʦʢʦʣ Internet (TCP/IP); 

¶ ʅʘ ʤʘʰʠʥʝ Windows 2000 Server ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʠʟ ʤʝʥʶ Start ʧʫʥʢʪʳ Settings, 

Network and Dial-up Connections ʠ Make New Connection, ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴ 

ʤʘʩʪʝʨ Network Connection Wizard. ʅʘʞʘʚ Next, ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ 

Accept incoming connections. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʢʨʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 

ʬʣʘʞʦʢ All connection devices ʥʝ ʫʩʪʘʥʦʚʣʝʥ. ɿʘʪʝʤ ʥʘ ʩʪʨʘʥʠʮʝ Incoming 

Virtual Private Connection (ʚʭʦʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ VPN) ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʩʥʘʯʘʣʘ 

ʥʘ ʢʥʦʧʢʝ Allow Virtual Private Connection, ʘ ʟʘʪʝʤ ʥʘ Next. ʊʝʧʝʨʴ ʪʨʝʙʫʝʪʩʷ 

ʚʳʙʨʘʪʴ ʧʦʣʟɹʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʨʘʟʨʝʰʝʥ ʜʦʩʪʫʧ ʢ ʚʠʨʪʫʘʣʴʥʦʤʫ 

ʩʦʝʜʠʥʝʥʠʶ (ʥʝʣʟɹʷ ʨʘʟʨʝʰʘʪʴ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʶ Guest). ɿʘʪʝʤ ʩʣʝʜʫʝʪ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʳʙʨʘʥʳ ʚʩʝ ʩʝʪʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʅʘ ʧʦʩʣʝʜʥʝʡ ʩʪʨʘʥʠʮʝ, ʛʜʝ 

ʧʨʠʚʝʜʝʥʦ ʠʤʷ ʧʦʣʫʯʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ Finish. 

¶ ʅʘ ʢʘʞʜʦʤ ʢʣʠʝʥʪʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ Start, Settings, Network and Dial-up 

Connections ʠ Make New Connection, ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʤʘʩʪʝʨ Network 

Connection Wizard. ʑʝʣʢʥʫʚ ʥʘ ʢʥʦʧʢʝ Next, ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʧʫʥʢʪ Connect to 

a private network through the Internet. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʢʨʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 

ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʩʝʨʚʝʨʘ DNS, ʘ ʟʘʪʝʤ ʱʝʣʢʥʫʪʴ Next. ʄʦʞʥʦ ʩʦʟʜʘʪʴ 

ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʪʦʣʴʢʦ ʜʣʷ ʪʝʭ, ʢʪʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ. ɺ 

ʟʘʚʝʨʰʝʥʠʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʠʤʷ ʩʦʝʜʠʥʝʥʠʷ ʠ ʱʝʣʢʥʫʪʴ ʥʘ ʢʥʦʧʢʝ Finish. 

¶ ʅʘ ʢʣʠʝʥʪʩʢʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ Connect Virtual Private Connection. 

ʏʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʚʝʩʪʠ ʩʚʦʝ 



ʠʤʷ ʠ ʧʘʨʦʣʴ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʷʟʴ, 

ʧʦʜʦʙʥʘʷ ʧʨʷʤʦʤʫ ʩʦʝʜʠʥʝʥʠʶ ʤʝʞʜʫ ʤʘh ʠʥʘʤʠ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʧʨʦʩʤʦʪʨ ʜʦʢʫʤʝʥʪʦʚ, ʢʘʢ ʠ ʨʘʙʦʪʘ ʩ ʦʙʱʠʤʠ 

ʬʘʡʣʘʤʠ ʠ ʧʨʠʥʪʝʨʘʤʠ, ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ VPN. ɺʟʣʦʤʱʠʢ, ʥʘʭʦʜʷʱʠʡʩʷ ʚʥʝ ʟʜʘʥʠʷ ʠ 

ʨʘʩʧʦʣʘʛʘʶʱʠʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʣʘʪʦʡ, ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʩʝʪʴ, ʥʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʨʦʯʠʪʘʪʴ ʜʘʥʥʳʝ, ʭʨʘʥʷʱʠʝʩʷ ʥʘ ʤʘʰʠʥʘʭ. ʂʦʥʝʯʥʦ, ʚʟʣʦʤʱʠʢ ʤʦʞʝʪ ʜʦʛʘʜʘʪʴʩʷ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ VPN ʠ ʧʦʧʳʪʘʪʴʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʝʡ. ʅʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʛʘʜʘʪʴ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ. ʆʯʝʚʠʜʥʦ, ʯʪʦ, ʦʨʛʘʥʠʟʫʷ VPN, ʥʝʣʴʟʷ ʨʘʟʨʝʰʘʪʴ 

ʛʦʩʪʝʚʦʡ ʜʦʩʪʫʧ ʠ ʥʘʟʥʘʯʘʪʴ ʧʫʩʪʦʡ ʧʘʨʦʣʴ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ, ʢʘʢ ʵʪʦ ʯʘʩʪʦ ʙʳʚʘʝʪ, ʚ 

Windows 2000 ʟʘʜʘʥʳ ʩʣʠʰʢʦʤ ʦʯʝʚʠʜʥʳʝ ʧʘʨʦʣʠ ʜʣʷ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ Administrator, 

ʥʘʩʪʘʣʦ ʚʨʝʤʷ ʠʟʤʝʥʠʪʴ ʠʭ. 

 

ʉʪʘʥʜʘʨʪʳ WPA (Wi -Fi Protected Access) ʠ IEEE 802.11i 

 

ɽʱʸ ʚ ʤʘʝ 2001 ʛ. ʛʨʫʧʧʘ IEEE Task Group I (TGi) ʥʘʯʘʣʘ ʨʘʙʦʪʫ ʥʘʜ ʥʦʚʳʤ 

ʧʨʦʝʢʪʦʤ IEEE 802.11i (MAC Enhancements for Enhanced Security), ʧʨʠʟʚʘʥʥʳʤ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ. ɺ ʥʦʷʙʨʝ 2003 ʛ. ʩʦʩʪʦʷʣʦʩʴ 

ʧʦʩʣʝʜʥʝʝ ʟʘʩʝʜʘʥʠʝ ʛʨʫʧʧʳ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʘ ʦʜʦʙʨʝʥʘ 7-ʷ ʚʝʨʩʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ. 

 

 
 

ʈʠʩ. 7.9. ʉʭʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʪʘʥʜʘʨʪʦʤ 802.1x. 

 

ʆʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ Wi-Fi-ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʣʠʮʝ ʦʨʛʘʥʠʟʘʮʠʠ WECA (Wireless 

Ethernet Compatibility Alliance), ʠʥʘʯʝ ʠʤʝʥʫʝʤʦʡ Wi-Fi Alliance, ʫʩʪʘʚ ʞʜʘʪʴ 

ʨʘʪʠʬʠʢʘʮʠʶ ʩʪʘʥʜʘʨʪʘ IEEE 802.11i, ʩʦʚʤʝʩʪʥʦ ʩ IEEE ʚ ʥʦʷʙʨʝ 2002 ʛ. ʘʥʦʥʩʠʨʦʚʘʣʠ 

ʩʧʝʮʠʬʠʢʘʮʠʶ Wi-Fi Protected Access (WPA). WPA ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ 

ʦʞʠʜʘʝʤʦʛʦ ʩʪʘʥʜʘʨʪʘ IEEE 802.11i, ʢʦʪʦʨʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʩʪʘʙʠʣʴʥʳ ʠ ʥʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʝʨʝʨʘʙʦʪʢʝ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʪʷʭ IEEE 

802.11 ʙʝʟ ʚʥʝʩʝʥʠʷ ʘʧʧʘʨʘʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʫʩʪʨʦʡʩʪʚʘ. ɺ WPA ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʢʦʤʧʦʥʝʥʪʳ IEEE 802.11i: ʧʨʦʪʦʢʦʣʳ IEEE 802.1x ʠ TKIP (Temporal Key Integrity 

Protocol). 

 

ʇʨʦʪʦʢʦʣ IEEE 802.1x 

 



ʇʨʦʪʦʢʦʣ IEEE 802.1x, ʷʚʣʷʶʱʠʡʩʷ ʩʪʘʥʜʘʨʪʦʤ ʩ ʘʚʛʫʩʪʘ 2001 ʛ., ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʥʘ ʫʨʦʚʥʝ ʧʦʨʪʦʚ. ʆʩʥʦʚʥʘʷ ʝʛʦ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʝ ʩʝʪʝʚʦʛʦ ʧʦʨʪʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢʣʠʝʥʪʘ ʢ ʩʝʪʠ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʫʩʧʝʰʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI. 

802.1ʭ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʪʦʢʦʣʘʤʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ ʰʠʬʨʦʚʘʥʠʷ. 

 

ʇʨʦʪʦʢʦʣ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ EAP 

 

IEEE 802.1x ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʪʦʢʦʣ EAP (Extensible Authentication Protocol), 

ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʚʰʠʡʩʷ ʜʣʷ ʨʘʙʦʪʳ ʧʦʚʝʨʭ PPP (Point-to-Point Protocol) ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʪʨʝʤʷ ʫʯʘʩʪʥʠʢʘʤʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʃɺʉ-ʦʢʨʫʞʝʥʠʠ. ʕʪʦʪ 

ʚʠʜ ʠʥʢʘʧʩʫʣʷʮʠʠ ʠʟʚʝʩʪʝʥ ʢʘʢ EAP over LANs, ʠʣʠ EAPOL. EAP ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʤʝʪʦʜʦʤ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʫʶ ʧʨʦʪʦʢʦʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʚʳʙʦʨʘ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ EAP ʘʫʪʝʥʪʠʬʠʢʘʪʦʨʫ ʥʝ 

ʪʨʝʙʫʝʪʩʷ "ʧʦʥʠʤʘʪʴ" ʜʝʪʘʣʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥ 

ʚʳʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ, ʢʦʪʦʨʦʝ ʧʝʨʝʫʧʘʢʦʚʳʚʘʝʪ EAP-ʧʘʢʝʪʳ ʧʨʠ ʠʭ 

ʩʣʝʜʦʚʘʥʠʠ ʤʝʞʜʫ ʩʘʧʧʣʠʢʘʥʪʦʤ (supplicant - ʦʙʲʝʢʪ ʥʘ ʢʦʥʮʝ ʩʝʛʤʝʥʪʘ "ʪʦʯʢʘ-ʪʦʯʢʘ", 

ʢʦʪʦʨʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ: ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʣʠʝʥʪʩʢʦʝ ʇʆ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, 

PDA ʠʣʠ ʜʨʫʛʦʤ ʙʝʩʧʨʦʚʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ) ʠ ʩʝʨʚʝʨʦʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʊʘʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ. 

ʇʨʦʪʦʢʦʣʦʤ EAP ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʞʝ ʙʦʣʝʝ ʜʝʩʷʪʠ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʤʝʪʦʜʘ, EAP-TTLS ʠ EAP-

PEAP. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʩʪʘʣʴʥʳʭ ʵʪʠ ʜʚʘ ʤʝʪʦʜʘ ʧʝʨʝʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʝʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʥʘʯʘʣʘ ʦʙʨʘʟʫʶʪ TLS-ʪʫʥʥʝʣʴ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɸ ʫʞʝ ʚʥʫʪʨʠ ʵʪʦʛʦ ʪʫʥʥʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʩʘʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʩ 

ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ ʢʘʢ ʩʪʘʥʜʘʨʪʥʦʛʦ EAP (MD5, TLS),  ʪʘʢ ʠ ʩʪʘʨʳʭ ʥʝ-EAP ʤʝʪʦʜʦʚ (PAP, 

CHAP, MS-CHAP, MS-CHAP v.2), ʧʦʩʣʝʜʥʠʝ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʩ EAP-TTLS (PEAP 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʩʦʚʤʝʩʪʥʦ ʩ EAP ʤʝʪʦʜʘʤʠ). ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ 

ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʟʘʱʠʱʘʷ ʦʪ ʘʪʘʢ ʪʠʧʘ çman-in-middleè, çsession 

hihackingè ʠʣʠ ʘʪʘʢʠ ʧʦ ʩʣʦʚʘʨʶ. 

 

ʇʨʦʪʦʢʦʣ TK IP, ʤʝʪʦʜ Michael ʠ ʪʝʭʥʦʣʦʛʠʷ WPA 

 

Temporal Key Integrity Protocol (TKIP) ï ʚʪʦʨʦʡ ʧʨʦʪʦʢʦʣ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʡ 

ʩʧʝʮʠʬʠʢʘʮʠʝʡ WPA. TKIP ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ WEP ʚ ʦʙʣʘʩʪʠ 

ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. ɼʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʘʧʧʘʨʘʪʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

TKIP ʠʩʧʦʣʴʟʫʝʪ ʪʦʪ ʞʝ ʘʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ, ʯʪʦ ʠ WEP ï RC4. TKIP ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʟʘʱʠʱʸʥʥʦʩʪʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ: ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʢʣʶʯʠ, ʠʟʤʝʥʸʥʥʳʡ ʤʝʪʦʜ ʛʝʥʝʨʘʮʠʠ ʢʣʶʯʝʡ, ʙʦʣʝʝ ʥʘʜʸʞʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʦʚʝʨʢʠ 

ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙɦ ʝʥʠʡ, ʫʚʝʣʠʯʝʥʥʳʡ ʧʦ ʜʣʠʥʝ ʚʝʢʪʦʨ ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʥʫʤʝʨʘʮʠʷ 

ʧʘʢʝʪʦʚ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ WEP, ʛʜʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ CRC-32, TKIP ʧʨʠʤʝʥʷʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ  Message Integrity Code (MIC), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʝʡ (ʘʜʨʝʩ 

ʠʩʪʦʯʥʠʢʘ, ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʦʣʷ ʜʘʥʥʳʭ). ʊʘʢ ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʝ MIC ï ʘʣʛʦʨʠʪʤʳ 

(ʥʘʧʨʠʤʝʨ, HMAC-MD5 ʠʣʠ HMAC-SHA1) ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʣ̫ʠʩʴ ʦʯʝʥʴ çʪʷʞʸʣʳʤʠè ʠ ʪʨʝʙʦʚʘʣʠ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, 

ʪʦ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ ʅʠʣʴʩʦʤ ʌʝʨʛʶʩʦʥʦʤ  (Niels 

Ferguson) ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ Michael. ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʦʥ ʧʨʠʤʝʥʷʝʪ 64-ʙʠʪʥʳʡ 



ʢʣʶʯ ʠ ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʷ ʥʘʜ 32-ʙʠʪʥʳʤʠ ʙʣʦʢʘʤʠ ʜʘʥʥʳʭ. MIC ʚʢʣʶʯʘʝʪʩʷ ʚ 

ʟʘʰʠʬʨʦʚʘʥʥʫʶ ʯʘʩʪʴ ʬʨʝʡʤʘ ʤʝʞʜʫ ʧʦʣʝʤ ʜʘʥʥʳʭ ʠ ʧʦʣʝʤ ICV. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʚ ʧʨʦʪʦʢʦʣʝ TKIP, ʧʦʤʠʤʦ ʤʝʭʘʥʠʟʤʘ MIC, 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʝʱʸ ʦʜʥʘ ʬʫʥʢʮʠʷ, ʦʪʩʫʪʩʪʚʦʚʘʚʰʘʷ ʚ WEP,  - ʥʫʤʝʨʘʮʠʷ ʧʘʢʝʪʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʥʦʤʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ IV, ʢʦʪʦʨʳʡ ʪʝʧʝʨʴ ʥʘʟʳʚʘʝʪʩʷ TKIP Sequence Counter 

(TSC) ʠ ʠʤʝʝʪ ʜʣʠʥʫ 48 ʙʠʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ 24 ʙʠʪ ʚ WEP. ʋʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ IV ʜʦ 48 ʙʠʪ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʢʦʣʣʠʟʠʠ ʚʝʢʪʦʨʦʚ ʠ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʦʥʠ ʥʝ ʧʦʚʪʦʨʷʪʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʪʳʩʷʯʠ ʣʝʪ. 

ʆʩʥʦʚʥʳʤ ʠ ʩʘʤʳʤ ʚʘʞʥʳʤ ʦʪʣʠʯʠʝʤ TKIP ʦʪ WEP ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ 

ʢʣʶʯʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʢʣʶʯʠ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʤʝʥ ʠʤʠ ʤʝʞʜʫ 

ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʩʘʧʧʣʠʢʘʥʪʦʤ, ʘʫʪʝʥʪʠʬʠʢʘʪʦʨʦʤ ʠ 

ʩʝʨʚʝʨʦʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʛʝʥʝʨʠʨʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʣʶʯʠ. 

ɺ ʩʪʘʥʜʘʨʪʘʭ  With IEEE 802.11 ʠ WEP ʟʘ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʦʪʚʝʯʘʝʪ 32-

ʨʘʟʨʷʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ (ICV), ʢʦʪʦʨʦʝ ʧʨʠʣʘʛʘʝʪʩʷ ʢ ʪʨʘʬʠʢʫ IEEE 

802.11 ʠ ʰʠʬʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ WEP. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ 

ʰʠʬʨʫʝʪʩʷ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʪʴ ʜʘʥʥʳʝ ʠ 

ʟʥʘʯʝʥʠʝ ICV, ʯʪʦ ʧʨʠʥʠʤʘʶʱʘʷ ʩʪʦʨʦʥʘ ʵʪʦʛʦ ʥʝ ʟʘʤʝʪʠʪ. 

ɺ WPA ʤʝʪʦʜ, ʥʘʟʳʚʘʝʤʳʡ Michael, ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ 

ʨʘʩʩʯʠʪʳʚʘʝʪ 8-ʨʘʟʨʷʜʥʳʡ ʢʦʜ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʷ (MIC) ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ, 

ʠʤʝʶʱʠʭʩʷ ʫ ʫʩʪʨʦʡʩʪʚ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ. ɿʥʘʯʝʥʠʷ MIC ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʢʘʜʨʝ 

IEEE 802.11 ʤʝʞʜʫ ʬʨʘʛʤʝʥʪʦʤ ʜʘʥʥʳʭ ʠ 4-ʨʘʟʨʷʜʥʳʤ ʢʣʯʁʦʤ ICV. ɿʥʘʯʝʥʠʝ MIC 

ʰʠʬʨʫʝʪʩʷ ʥʘʨʷʜʫ ʩ ʜʘʥʥʳʤʠ ʠ ʟʥʘʯʝʥʠʝʤ ICV. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜ Michael ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʪʠʪʴ ʦʪ ʧʦʚʪʦʨʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʚ IEEE 

802.11 ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʯʸʪʯʠʢ ʢʘʜʨʦʚ. 

 

ʉʪʘʥʜʘʨʪ IEEE 802.11i 

 

ʉʪʘʥʜʘʨʪ IEEE 802.11i, ʠʥʘʯʝ ʥʘʟʳʚʘʝʤʳʡ WPA2, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʦʚʳʝ, ʙʦʣʝʝ 

ʥʘʜʸʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ: 

¶ ʧʨʦʪʦʢʦʣ CCMP (Counter-Mode-CBC-MAC Protocol), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʝʞʠʤʝ 

Counter Cipher-Block Chaining Mode (CCM) ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ Advanced 

Encryption Standart (AES). CCM ʦʙʲʝʜʠʥʷʝʪ ʜʚʘ ʤʝʭʘʥʠʟʤʘ: Counter (CTR) ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ Cipher Block Chaining Message 

Authentication Code (CBC-MAC) ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ; 

¶ ʧʨʦʪʦʢʦʣ  WRAP (Wireless Robust Authentication Protocol), ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʨʝʞʠʤʝ Offset Codebook (OCB) ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ AES; 

¶ ʧʨʦʪʦʢʦʣ TKIP ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʨʘʥʝʝ 

ʚʳʧʫʩʢʘʚh ʠʤʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ; 

¶ ʚʟʘʠʤʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʜʦʩʪʘʚʢʘ ʢʣʶʯʝʡ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʦʚ IEEE 

802.1x/EAP; 

¶ ʙʝʟʦʧʘʩʥʳʡ Independent Basic Service Set (IBSS) ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʩʝʪʷʭ Ad-Hoc. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʰʠʬʨʦʚʘʥʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʦʧʨʝʜʝʣʸʥʥʳʭ ʚ 

ʩʪʘʥʜʘʨʪʝ IEEE 802.11i, ʧʦʪʨʝʙʫʝʪ ʦʪ ʫʩʪʨʦʡʩʪʚ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 

ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʭʝʤ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʝʰʘʪʴ ʚʦʟʣʘʛʘʝʤʳʝ ʥʘ ʥʠʭ 

ʟʘʜʘʯʠ. ʇʦʵʪʦʤʫ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦʩʣʝ ʨʘʪʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ ʧʦʷʚʷʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʪʘʙʣʠʮʝ 7.7 ʧʨʠʚʝʜʸʥ ʢʨʘʪʢʠʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʘʥʜʘʨʪʦʚ. 

 

ʊʘʙʣʠʮʘ 7.7. ʉʨʘʚʥʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ 

 



ʉʪʘʥʜʘʨ

ʪ 

ʉʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

WEP ʐʠʬʨʦʚʘʥʠʝ RC4, 

ʩʪʘʪʠʯʥʳʝ ʢʣʶʯʠ, 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ IEEE 

802.1ʭ  ʧʦ ʞʝʣʘʥʠʶ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʃʫʯʰʝ ʭʦʪʴ ʢʘʢʘʷ-ʪʦ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʯʝʤ 

ʥʠʢʘʢʦʡ; ʧʦʜʜʝʨʞʢʘ 

WEP ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʫʩʪʨʦʡʩʪʚ IEEE 802.11 

ʉʣʠʰʢʦʤ ʤʥʦʛʦ ʙʨʝʰʝʡ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʨʝʜʝ; ʜʣʷ 

ʟʘɦ ʠʪʳ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʃɺʉ ʟʘʯʘʩʪʫʶ ʧʨʠʭʦʜʠʪʩʷ 

ʧʨʠʤʝʥʷʪʴ 

ʜʦʧʦʣʥʠʪʝʣʥɹʳʝ ʩʨʝʜʩʪʚʘ 

ʥʘʧʦʜʦʙʠʝ ʚʠʨʪʫʘʣʴʥʳʭ 

ʯʘʩʪʥʳʭ ʩʝʪʝʡ 

WPA TKIP, ʜʠʥʘʤʠʯʥʳʝ 

ʢʣʶʯʠ, Michael, 

ʦʙʷʟʘʪʝʣʴʥʘʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ IEEE 

802.1ʭ (EAP ʠ RADIUS 

ʣʠʙʦ 

ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ʦʙʱʠʡ ʢʣʶʯ) 

ʆʙʨʘʪʥʘʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ WEP, 

ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ 

ʧʫʪʸʤ ʧʨʦʩʪʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ 

ʤʠʢʨʦʧʨʦʛʨʘʤʤ 

ɺʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ ʥʘ ʧʝʨʝʭʦʜʥʳʡ 

ʧʝʨʠʦʜ ʜʦ ʫʪʚʝʨʞʜʝʥʠʷ 

ʙʦʣʝʝ ʥʘʜʸʞʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ IEEE 802.11i 

IEEE 

802.11i 

ʐʠʬʨʦʚʘʥʠʝ AES, 

CCMP,WRAP, 

ʫʧʨʘʚʣʝʥʠʝ ʢʣʶʯʘʤʠ 

IEEE 802.11i, 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ IEEE 

802.1ʭ 

ɹʦʣʝʝ ʩʪʦʡʢʦʝ, ʯʝʤ ʚ 

WEP, ʰʠʬʨʦʚʘʥʠʝ, 

ʥʘʜʸʞʥʘʷ ʩʭʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʘʙʦʨʦʚ 

ʤʠʢʨʦʩʭʝʤ; 

ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ 

ʥʳʥʝʰʥʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

Wi-Fi 

 

 

ʋʛʨʦʟʳ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʚʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʫʛʨʦʟ ʜʣʷ ɹʉʇɼ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʘʤʦʡ ʩʨʝʜʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʠʟʚʝʩʪʥʳʝ ʚʠʜʳ ʫʛʨʦʟ: 

ʇʨʦʩʣʫʰʠʚʘʥʠʝ (Sniffing ʠʣʠ war driving ) 

ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʪʘʢʫʝʤʦʤ ʦʙʲʝʢʪʝ ð ʵʪʦ ʥʝʦʙʭʦʜʠʤʳʡ ʵʪʘʧ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʘʪʘʢʠ. ʂ ʩʦʞʘʣʝʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʠ ʚʣʘʜʝʣʴʮʝʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʧʘʩʩʠʚʥʦʝ 

ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʪʦʨʦʥʥʠʤ 

ʥʘʙʣʜʁʘʪʝʣʷʤ ʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʩʝʪʴ. ʀ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʥʝ ʩʤʦʛʫʪ ʵʪʦʤʫ ʧʦʤʝʰʘʪʴ. 

ɼʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʚʦʡʪʠ ʚ ʟʦʥʫ ʧʦʢʨʳʪʠʷ ʩʝʪʠ, ʠ, 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʝʡ ʩ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʝʪʝʚʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʧʦʜʢʣʶʯʠʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ (ʥʘʧʨʠʤʝʨ, Kismet ʠʣʠ Ethereal). ɽʩʣʠ WEP-

ʢʦʜʠʨʦʚʘʥʠʝ ʥʝ ʚʢʣʶʯʝʥʦ (ʦʙʳʯʥʘʷ ʟʘʚʦʜʩʢʘʷ ʥʘʩʪʨʦʡʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ), ʥʘʙʣʶʜʘʪʝʣʴ 

ʚʠʜʠʪ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ ʚʩʝ ʜʘʥʥʳʝ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʚ ʩʝʪʠ. ɽʩʣʠ WEP-ʢʦʜʠʨʦʚʘʥʠʝ ʚʩʝ-ʪʘʢʠ 

ʚʢʣʶʯʝʥʦ, ʪʦ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʢʦʜʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʜʘʥʥʳʝ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʚ ʩʝʪʝʚʦʤ 

ʧʘʢʝʪʝ, ʘ ʟʘʛʦʣʦʚʦʢ ʧʘʢʝʪʘ ʧʝʨʝʜʘʝʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ. ʀʟ ʘʥʘʣʠʟʘ ʟʘʛʦʣʦʚʢʘ ʤʦʞʥʦ 

ʠʟʚʣʝʯʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʜʝʥʪʠʬʠʢʘʪʦʨʝ ʩʝʪʠ, ʘʧʧʘʨʘʪʥʳʭ ʘʜʨʝʩʘʭ ʫʟʣʦʚ ʜʦʩʪʫʧʘ ʠ 

ʢʣʠʝʥʪʦʚ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʝ ʚʝʢʪʦʨʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʧʦʣʫʯʘʪʝʣʝʤ ʜʣʷ 

ʜʝʰʠʬʨʦʚʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʇʦʜʜʝʣʢʘ ʘʧʧʘʨʘʪʥʦʛʦ ʘʜʨʝʩʘ (MAC spoofing) 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʣʠʝʥʪʦʚ ʧʦ ʘʧʧʘʨʘʪʥʳʤ ʘʜʨʝʩʘʤ 

ʩʝʪʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʝʪʝʚʳʤ ʨʝʩʫʨʩʘʤ ð ʥʝ ʩʘʤʘʷ ʣʫʯʰʘʷ ʠʜʝʷ. 



ʇʝʨʝʭʚʘʪʠʚ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ, ʤʦʞʥʦ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʧʦʣʫʯʠʪʴ ʩʧʠʩʦʢ 

ʘʧʧʘʨʘʪʥʳʭ ʘʜʨʝʩʦʚ ʚʩʝʭ ʘʢʪʠʚʥʳʭ ʢʣʠʝʥʪʦʚ. ɿʘʜʘʯʘ ʞʝ ʠʟʤʝʥʝʥʠʷ ʘʧʧʘʨʘʪʥʦʛʦ ʘʜʨʝʩʘ 

ʩʚʦʝʛʦ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʘʚʥʦ ʨʝʰʝʥʘ. ʇʦʜ çʣʠʥʫʢʩʦʧʦʜʦʙʥʳʤʠè ʦʧʝʨʘʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʩʝʪʝʚʦʡ ʫʪʠʣʠʪʦʡ ifconfig, ʘ ʜʣʷ 

Windows-ʩʠʩʪʝʤ ʥʘʜʦ ʪʨʫʜʠʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʧʝʨʝʩʪʘʚʣʷʷ ʜʨʘʡʚʝʨ ʩʝʪʝʚʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʫʪʠʣʠʪʫ. 

ɺʟʣʦʤ ʢʨʠʧʪʦʟʘʱʠʪʳ 

ɼʘʥʥʳʡ ʚʠʜ ʫʛʨʦʟ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʥʘʜʸʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʪʦʢʦʣʦʚ 

ʰʠʬʨʦʚʘʥʠʷ. 

ʇʦʩʨʝʜʥʠʢ (Man-In-The-Middle)  
ɼʘʥʥʳʡ ʚʠʜ ʘʪʘʢʠ ʠʩʧʦʣʴʟʫʝʪ ʬʫʥʢʮʠʶ ʨʦʫʤʠʥʛʘ ʢʣʠʝʥʪʦʚ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ. 

ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʥʘ ʩʚʦʝʡ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ ʠʤʠʪʠʨʫʝʪ ʫʟʝʣ ʜʦʩʪʫʧʘ ʩ ʙʦʣʝʝ ʤʦʱʥʳʤ 

ʩʠʛʥʘʣʦʤ, ʯʝʤ ʨʝʘʣʴʥʳʡ ʫʟʝʣ ʜʦʩʪʫʧʘ. ʂʣʠʝʥʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʥʘ ʥʦʚʳʡ ʫʟʝʣ ʜʦʩʪʫʧʘ, ʧʝʨʝʜʘʚʘʷ ʥʘ ʥʝʛʦ ʚʝʩʴ ʩʚʦʡ ʪʨʘʬʠʢ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʝʨʝʜʘʝʪ ʵʪʦʪ ʪʨʘʬʠʢ ʨʝʘʣʴʥʦʤʫ ʫʟʣʫ ʜʦʩʪʫʧʘ ʧʦʜ ʚʠʜʦʤ 

ʢʣʠʝʥʪʩʢʦʡ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʚʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʫʟʣʦʤ ʜʦʩʪʫʧʘ ʢʘʢ ʧʦʩʨʝʜʥʠʢ, ʯʪʦ ʠ ʜʘʣʦ ʥʘʟʚʘʥʠʝ 

ʜʘʥʥʦʤʫ ʚʠʜʫ ʘʪʘʢʠ ð Man-In-The-Middle (ʧʝʨ. ʩ ʘʥʛʣ. ð ʧʦʩʨʝʜʥʠʢ). ʕʪʘ ʘʪʘʢʘ ʦʧʘʩʥʘ 

ʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʟʣʘʤʳʚʘʪʴ ʟʘʱʠʱʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (VPN), ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʧʦ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʚʳʟʳʚʘʷ ʧʨʠʥʫʜʠʪʝʣʴʥʫʶ ʨʝʘʚʪʦʨʠʟʘʮʠʶ VPN-ʢʣʠʝʥʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʦʣʫʯʘʝʪ ʘʚʪʦʨʠʟʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʦʛʦ ʠʤ ʢʣʠʝʥʪʘ. 

ʆʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʉʘʤʘ ʩʨʝʜʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʣʦʚʦʡ ʘʪʘʢʠ ʥʘ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ. ʎʝʣʴ ʧʦʜʦʙʥʦʛʦ ʥʘʧʘʜʝʥʠʷ ð ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʪʠ ʠʣʠ 

ʫʭʫʜh ʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʝʪʝʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʧʘʨʘʣʠʯʘ ʩʝʪʠ. ɸʪʘʢʠ 

ʧʦʜʦʙʥʦʛʦ ʚʠʜʘ ʥʘʟʳʚʘʶʪʩʷ DoS (Denial of Service) ʠʣʠ DDoS (Distributed DoS). ɺ 

ʧʨʦʮʝʩʩʝ ʥʘʧʘʜʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʧʝʨʝʜʘʝʪ ʪʨʘʬʠʢ, ʦʙʲʝʤ ʢʦʪʦʨʦʛʦ ʧʨʝʚʳʰʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʣʠ ʩʝʪʝʚʳʝ ʧʘʢʝʪʳ ʩʦ 

ʩʧʝʮʠʘʣʴʥʦ ʥʘʨʫʰʝʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʦʡ. ʀʣʠ ʠʤʠʪʠʨʫʷ ʢʦʤʘʥʜʳ ʫʟʣʘ ʜʦʩʪʫʧʘ, 

ʚʳʟʳʚʘʝʪ ʦʪʢʣʶʯʝʥʠʝ ʢʣʠʝʥʪʦʚ ʠ ʪ.ʜ. ʠ ʪ.ʧ. ɿʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦ 

ʘʪʘʢʦʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʫʶ ʨʘʙʦʯʫʶ ʩʪʘʥʮʠʶ ʠʣʠ ʪʦʯʢʫ ʜʦʩʪʫʧʘ, ʪʘʢ ʠ ʚʩʝʭ ʢʣʠʝʥʪʦʚ ʩʝʪʠ. 

DoS-ʘʪʘʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʡ. ʅʘʧʨʠʤʝʨ, ʚʳʟʚʘʥʥʘʷ ʚʢʣʶʯʝʥʠʝʤ 

ʨʘʜʠʦʧʝʨʝʜʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʪʦʡ ʞʝ ʯʘʩʪʦʪʝ, ʯʪʦ ʠ ʙʝʩʧʨʦʚʦʜʥʘʷ 

ʩʝʪʴ. 

ʉʝʪʝʚʦʡ ʚʟʣʦʤ ʢʣʠʝʥʪʦʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ 

ʉʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʩʝʪʝʚʦʛʦ ʚʟʣʦʤʘ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

 

 

 

8. ʇɽʈʉʆʅɸʃʔʅʓɽ ʉɽʊʀ ʈɸɼʀʆɼʆʉʊʋʇɸ. 

    ʉʊɸʅɼɸʈʊʓ IEEE 802.15, Bluetooth 
 

ʉʝʤʝʡʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.15 ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʝʪʝʡ (Wireless Personal Area Networks, WPANs) ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. ɺʩʝ ʦʥʠ ʦʧʠʩʳʚʘʶʪ ʜʚʘ 

ʥʠʞʥʠʭ ʫʨʦʚʥʷ ʧʨʦʪʦʢʦʣʦʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ (OSI): ʬʠʟʠʯʝʩʢʠʡ 

(PHY) ʠ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ (MAC). ʄʝʩʪʦ ʵʪʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʩʝʤʝʡʩʪʚʝ  

IEEE 802 ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʨʠʩʫʥʢʝ 8.1. 

 



 
 

ʈʠʩ. 8.1.ʉʝʤʝʡʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ IEEE 802  ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

 

ʉʪʘʥʜʘʨʪ IEEE 802.15.1 (Bluetooth) ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʦʜʜʝʨʞʢʫ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʉʣʝʜʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. ʉʪʘʥʜʘʨʪ IEEE 802.15.3 ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʝʱʸ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʜʘʥʥʳʭ ʚ WPAN, ʘ ʩʪʘʥʜʘʨʪʳ IEEE 802.15.3a ï ʥʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʭ 

ʩʠʛʥʘʣʦʚ (Ultra Wide Band, UWB). ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʩʪʘʥʜʘʨʪ IEEE 802.15.3c ʷʚʣʷʝʪʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʩʪʘʥʜʘʨʪʫ IEEE 802.15. 3ʘ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʕʪʠ ʩʪʘʥʜʘʨʪʳ, ʧʦ ʩʫʪʠ, 

ʧʨʠʟʚʘʥʳ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʨʦʪʦʪʠʧ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ USB. 

ʌʦʨʫʤ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.3a ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ Wireless USB. 

ʉʪʘʥʜʘʨʪ IEEE 802.15.4 ʫʪʚʝʨʞʜʸʥ ʚ 2003 ʛʦʜʫ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ 

WPAN ʩ ʥʝʙʦʣʴʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (Low Rate WPANs, LR_WPANs) ʧʨʠ 

ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʦʪ 10 ʜʦ 75 ʤ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʘ 

ʚʝʣʠʯʠʥʦʡ 250 ʢʙʠʪ/ʩ. ʅʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʜʥʘʢʦ, ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪ ʠ ʥʠʟʢʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʘʚʪʦʥʦʤʥʳʤ 

ʵʥʝʨʛʦʧʠʪʘʥʠʝʤ. ʇʦʵʪʦʤʫ ʩʪʘʥʜʘʨʪ ʠʤʝʝʪ ʚʧʦʣʥʝ ʢʦʥʢʨʝʪʥʫʶ ʨʳʥʦʯʥʫʶ ʥʠʰʫ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʜʝʰʝʚʳʭ ʩʝʪʝʚʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʙʦʪʘʶʱʠʭ ʦʪ ʘʚʪʦʥʦʤʥʦʛʦ ʧʠʪʘʥʠʷ. ʇʦʤʠʤʦ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʧʘʢʝʪʳ ʜʘʥʥʳʭ (ʜʦ 104 ʙʘʡʪ). ʇʝʨʝʜʘʯʘ 

ʢʦʨʦʪʢʠʭ ʧʘʢʝʪʦʚ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʦʪ ʩʝʥʩʦʨʦʚ (ʜʘʪʯʠʢʦʚ). 

Bluetooth 

ɽʱʝ ʥʝʜʘʚʥʦ ʧʨʦʙʣʝʤ ʩ ʚʳʙʦʨʦʤ ʩʨʝʜʩʪʚʘ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʠʣʠ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʦʟʥʠʢʘʣʦ. ʂʘʙʝʣʴ (ʢʦʘʢʩʠʘʣʴʥʳʡ, ʚʠʪʘʷ 

ʤʝʜʥʘʷ ʧʘʨʘ, ʤʥʦʛʦʞʠʣʴʥʳʡ ʰʣʝʡʬ) ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʩʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʝʤ. ʆʜʥʘʢʦ ʧʦʷʚʠʚʰʠʝʩʷ ʣʵʧʪʦʧʳ ʠ ʥʦʫʪʙʫʢʠ, ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʳ ʠ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʧʦʤʦʱʥʠʢʠ, CD- ʠ ʄʈ3-ʧʣʝʡʝʨʳ ʠ ʤʘʩʩʘ ʠʥʳʭ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʯʘʩʪʦ ʧʦʜʩʦʝʜʠʥʷʝʤʳʭ ʢʘʢ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʪʘʢ ʠ ʢ ʩʪʘʮʠʦʥʘʨʥʳʤ ʢʦʤʧʴʶʪʝʨʘʤ, 

ʩʦʟʜʘʣʠ ʧʨʦʙʣʝʤʫ. ʂʘʙʝʣʴ ʩʪʘʣ ʥʝʫʜʦʙʝʥ ï ʧʦʜʢʣʶʯʘʪʴʩʷ ʥʘʜʦ ʯʘʩʪʦ, ʨʘʟʤʝʨʳ ʩʘʤʦʛʦ 

ʢʘʙʝʣʷ ʩ ʨʘʟʲʝʤʘʤʠ ʝʜʚʘ ʣʠ ʥʝ ʙʦʣʴʰʝ ʩʦʙʩʪʚʝʥʥʦ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪ.ʜ. ʅʘ 

ʵʪʦʤ ʬʦʥʝ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʪʦʣʴ ʞʝ ʧʨʦʩʪʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʢʦʣʴ ʧʨʦʩʪʦ ʧʨʦʠʩʭʦʜʠʪ 



ʦʙʨʘʱʝʥʠʝ ʢ ʜʠʩʢʫ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ 

ʧʨʠʚʷʟʘʥʳ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʤʝʩʪʫ.  

Bluetooth. ʕʪʦ ʢʦʨʦʪʢʦʝ ʩʣʦʚʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʸ ʯʘʱʝ ʠ ʯʘʱʝ ʤʝʣʴʢʘʝʪ ʚ 

ʥʦʚʦʩʪʷʭ. ɺʩʝ ʫʞʝ ʩʣʳʰʘʣʠ, ʯʪʦ ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. ʆʜʥʘʢʦ ʧʦʜʦʙʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʠ ʨʘʥʴʰʝ, ʥʦ ʥʠ ʦʜʥʘ ʠʟ ʥʠʭ ʥʝ ʠʤʝʣʘ ʠ ʥʝ ʠʤʝʝʪ ʪʘʢʦʡ ʤʦʱʥʦʡ 

ʠ ʚʩʝʩʪʦʨʦʥʥʝʡ ʧʦʜʜʝʨʞʢʠ, ʠ ʥʠ ʧʨʦ ʦʜʥʫ ʠʟ ʥʠʭ ʩʪʦʣʴʢʦ ʥʝ ʛʦʚʦʨʠʣʦʩʴ. ʏʪʦ ʞʝ ʪʘʢʦʛʦ 

ʦʩʦʙʝʥʥʦʛʦ ʚ Bluetooth?  

ʉʘʤʦ ʩʣʦʚʦ Bluetooth ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʢʘʢ "ʛʦʣʫʙʦʡ ʟʫʙ", ʠʣʠ "ʛʦʣʫʙʘʷ ʯʝʣʶʩʪʴ", 

ʯʪʦ, ʢʦʥʝʯʥʦ ʞʝ, ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʦʧʠʩʳʚʘʝʪ ʥʠ ʩʫʪʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʠ ʯʝʛʦ-ʣʠʙʦ ʝʱʸ. ɺ 

ʜʘʣʝʢʦʤ 908 ʛʦʜʫ ʫ ʶʪʣʘʥʜʩʢʦʛʦ ʢʦʨʦʣʷ ɻʦʨʤʘ ʉʪʘʨʦʛʦ ʠ ʝʛʦ ʩʫʧʨʫʛʠ ʊʠʨʳ ʨʦʜʠʣʩʷ ʩʳʥ ï 

ʍʘʨʘʣʴʜ. ɽʤʫ ʙʳʣʘ ʫʛʦʪʦʚʘʥʘ ʚʝʣʠʢʘʷ ʩʫʜʴʙʘ. ʍʘʨʘʣʴʜ I ɹʣʘʘʪʘʥʜ (ʚ ʧʦʟʜʥʝʡ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ï Bluetooth, ʉʠʥʝʟʫʙʳʡ - ʧʨʦʟʚʠʱʝ ʩʚʦʝ ʦʥ ʧʦʣʫʯʠʣ ʠʟ-ʟʘ ʧʦʪʝʤʥʝʚʰʝʛʦ 

ʧʝʨʝʜʥʝʛʦ ʟʫʙʘ (ʝʩʪʴ, ʧʨʘʚʜʘ, ʠ ʜʨʫʛʠʝ ʚʝʨʩʠʠ)), ʩʫʤʝʚ ʧʦʜʯʠʥʠʪʴ ʩʚʦʝʡ ʚʦʣʝ 

ʨʘʟʨʦʟʥʝʥʥʳʭ ʚʠʢʠʥʛʦʚ, ʦʙʲʝʜʠʥʠʣ ɼʘʥʠʶ ʩ ʖʞʥʦʡ ʅʦʨʚʝʛʠʝʡ ʠ ʖʞʥʦʡ ʐʚʝʮʠʝʡ, 

ʩʦʟʜʘʚ ʝʜʠʥʦʝ ɼʘʪʩʢʦʝ ʂʦʨʦʣʝʚʩʪʚʦ. ʆʥ ʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ 

ʉʢʘʥʜʠʥʘʚʠʠ ʭʨʠʩʪʠʘʥʩʪʚʘ, ʯʪʦ ʙʝʩʩʧʦʨʥʦ ʧʦʩʣʫʞʠʣʦ ʝʜʠʥʝʥʠʶ ʢʫʣʴʪʫʨ. 

ʇʨʦʰʣʦ ʧʦʯʪʠ 11 ʚʝʢʦʚ. ɺ ʬʝʚʨʘʣʝ 1998 ʛʦʜʘ ʢʦʤʧʘʥʠʠ Ericsson, IBM, Intel, Toshiba 

ʠ Nokia ʨʝʰʠʣʠ ʦʙʲʝʜʠʥʠʪʴ ʩʚʦʠ ʫʩʠʣʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʨʛʘʥʠʟʦʚʘʚ ʩʧʝʮʠʘʣʴʥʫʶ ʛʨʫʧʧʫ SIG (Special Interest 

Group). ʀ ʧʨʦʟʚʠʱʝ ʢʦʨʦʣʷ ʍʘʨʘʣʴʜʘ I ï Bluetooth ï ʚʥʦʚʴ ʩʪʘʣʦ ʩʠʤʚʦʣʦʤ ʦʙʲʝʜʠʥʝʥʠʷ. 

ɺʠʜʠʤʦ, ʩʚʦʶ ʨʦʣʴ ʩʳʛʨʘʣʦ ʠ ʪʦ, ʯʪʦ ʦʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʝʱʝ ʚ 1994 ʛʦʜʫ 

ʧʨʦʨʘʙʦʪʘʥʳ ʰʚʝʜʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Ericsson. ʃʦʛʦʪʠʧ Bluetooth ʩʦʩʪʘʚʣʷʶʪ ʨʫʥʳ, 

ʦʙʦʟʥʘʯʘʶʱʠʝ ʠʥʠʮʠʘʣʳ ʢʦʨʦʣʷ.  

ʀʟʥʘʯʘʣʴʥʦ ʛʨʫʧʧʘ ʙʳʣʘ ʦʪʢʨʳʪʘ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʠ ʩʝʡʯʘʩ ʚ Bluetooth SIG 

Promoters, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʩʪʘʥʜʘʨʪʘ, ʚʭʦʜʷʪ 3Com, Ericsson, IBM, Intel, 

Lucent, Microsoft, Motorola, Nokia, ʠ Toshiba. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʝʪ ʚʝʨʩʠʷ 1.0 ʚ 

ʩʧʝʮʠʬʠʢʘʮʠʠ, ʚʳʧʫʱʝʥʥʘʷ 1 ʜʝʢʘʙʨʷ 1999 ʛʦʜʘ. ɺ ʤʦʤʝʥʪ ʚʳʧʫʩʢʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʙʳʣʦ 

ʦʙʲʷʚʣʝʥʦ, ʯʪʦ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʬʠʥʘʣʴʥʦʡ, ʠ ʬʠʥʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʜʦʣʞʥʘ ʚʳʡʪʠ ʝʱʸ 

ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ. ɸ ʵʪʠ ʪʨʠ ʛʦʜʘ ʜʦʣʞʥʳ ʫʡʪʠ ʥʘ "ʦʙʢʘʪʢʫ ʚ ʙʦʝʚʳʭ ʫʩʣʦʚʠʷʭ". ʂʨʦʤʝ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʚ ʛʨʫʧʧʫ Bluetooth ʤʦʞʝʪ ʘʙʩʦʣʶʪʥʦ ʙʝʩʧʣʘʪʥʦ ʚʦʡʪʠ 

ʣʶʙʘʷ ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʣʘʥʠʨʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʠʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʠ ʇʆ ʥʘ 

ʦʩʥʦʚʝ ʩʧʝʮʠʬʠʢʘʮʠʡ Bluetooth. ɺ ʥʘʩʪʦʷʱʝʝ ʚ ʵʪʫ ʛʨʫʧʧʫ ʫʞʝ ʚʦʰʣʠ ʦʢʦʣʦ 2500 

ʢʦʤʧʘʥʠʡ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʪʘʢ ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʳ ʫ Bluetooth ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʥʝʧʣʦʭʠʝ.  

ʉʧʝʮʠʬʠʢʘʮʠʷ Bluetooth ʦʧʠʩʳʚʘʝʪ ʧʘʢʝʪʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʚʨʝʤʝʥʥʳʤ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝʤ. ʈʘʜʠʦʦʙʤʝʥ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 2400ï2483,5 

ʄɻʮ ISM-ʜʠʘʧʘʟʦʥʘ. ɺ ʨʘʜʠʦʪʨʘʢʪʝ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ ʠ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʬʠʣʴʪʨʦʤ ɻʘʫʩʩʘ (binary 

Gaussian Frequency Shift Keying).  

ʄʝʪʦʜ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʚʩʷ ʦʪʚʝʜʝʥʥʘʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʣʦʩʘ 

ʯʘʩʪʦʪ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʘʥʘʣʦʚ ʰʠʨʠʥʦʡ 1 ʄɻʮ ʢʘʞʜʳʡ. 

ʂʘʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʩʝʚʜʦʩʣʫʯʘʡʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʢʘʯʢʦʚ ʧʦ 79 ʠʣʠ 23 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʤ ʧʦʜʢʘʥʘʣʘʤ (ʪʘʙʣ. 8.1). ʂʘʞʜʳʡ ʢʘʥʘʣ ʜʝʣʠʪʩʷ ʥʘ ʚʨʝʤʝʥʥʳʝ ʩʝʛʤʝʥʪʳ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 625 ʤʢʩ, ʧʨʠʯʝʤ ʢʘʞʜʦʤʫ ʩʝʛʤʝʥʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʦʜʢʘʥʘʣ. ʇʝʨʝʜʘʪʯʠʢ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʜʢʘʥʘʣ. ʕʪʠ 

ʩʢʘʯʢʠ ʧʨʦʠʩʭʦʜʷʪ ʩʠʥʭʨʦʥʥʦ ʚ ʧʝʨʝʜʘʪʯʠʢʝ ʠ ʧʨʠʝʤʥʠʢʝ ʚ ʟʘʨʘʥʝʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɿʘ ʩʝʢʫʥʜʫ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʦ 1600 ʯʘʩʪʦʪʥʳʭ 

ʩʢʘʯʢʦʚ. ʊʘʢʦʡ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʥʝʢʦʪʦʨʫʶ 

ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ ʧʝʨʝʜʘʯ. ʇʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʝʩʣʠ ʥʘ 

ʢʘʢʦʤ-ʣʠʙʦ ʧʦʜʢʘʥʘʣʝ ʧʝʨʝʜʘʚʘʝʤʳʡ ʧʘʢʝʪ ʥʝ ʩʤʦʛ ʙʳʪʴ ʧʨʠʥʷʪ, ʪʦ ʧʨʠʝʤʥʠʢ ʩʦʦʙʱʘʝʪ 

ʦʙ ʵʪʦʤ ʠ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʧʦʚʪʦʨʷʝʪʩʷ ʥʘ ʦʜʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʜʢʘʥʘʣʦʚ, ʫʞʝ ʥʘ ʜʨʫʛʦʡ 

ʯʘʩʪʦʪʝ.  



 

ʊʘʙʣʠʮʘ 8.1. ʈʘʟʜʝʣʝʥʠʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʥʘ ʧʦʜʢʘʥʘʣʳ ʚ ʩʪʘʥʜʘʨʪʝ Bluetooth 

 

ʉʪʨʘʥʘ ʏʘʩʪʦʪʘ, Mɻʮ ɼʠʘʧʘʟʦʥ, Mɻʮ ʏʠʩʣʦ ʢʘʥʘʣʦʚ 

ɽʚʨʦʧʘ* ʠ 

ʉʐɸ 

2400 ï 2483,5 f = 2402 + k k=0ï78 

ʗʧʦʥʠʷ 2471 ï 2497 f = 2473 + k k=0ï22 

ʀʩʧʘʥʠʷ 2445 ï 2475 f = 2449 + k k=0ï22 

ʌʨʘʥʮʠʷ 2446,5 ï 2483,5 f = 2454 + k k=0ï22 

ʇʨʠʤʝʯʘʥʠʝ: *ʂʨʦʤʝ ʀʩʧʘʥʠʠ ʠ ʌʨʘʥʮʠʠ 

 

ʇʨʦʪʦʢʦʣ Bluetooth ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʘʢ ʩʦʝʜʠʥʝʥʠʷ ʪʠʧʘ ʪʦʯʢʘ-ʪʦʯʢʘ, ʪʘʢ ʠ ʪʦʯʢʘ-

ʤʥʦʛʦʪʦʯʢʘ. ɼʚʘ ʠʣʠ ʙʦʣʝʝ ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʘʥʘʣ ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʟʫʶʪ 

ʧʠʢʦʩʝʪʴ (piconet). ʆʜʥʦ ʠʟ ʫʩʪʨʦʡʩʪʚ ʨʘʙʦʪʘʝʪ ʢʘʢ ʦʩʥʦʚʥʦʝ (master), ʘ ʦʩʪʘʣʴʥʳʝ ï ʢʘʢ 

ʧʦʜʯʠʥʝʥʥʳʝ (slaves). ɺ ʦʜʥʦʡ ʧʠʢʦʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦ ʩʝʤʠ ʘʢʪʠʚʥʳʭ ʧʦʜʯʠʥʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʧʨʠ ʵʪʦʤ ʦʩʪʘʣʴʥʳʝ ʧʦʜʯʠʥʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

"ʧʘʨʢʦʚʢʠ", ʦʩʪʘʚʘ̫ ʩʴ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ ʩ ʦʩʥʦʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʧʠʢʦʩʝʪʠ ʦʙʨʘʟʫʶʪ ñʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʝʪʴò (scatternet).  

 

 

 

ʈʠʩ. 8.2. ʇʠʢʦʩʝʪʴ ʩ ʦʜʥʠʤ ʧʦʜʯʠʥʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ (ʘ) ,ʥʝʩʢʦʣʴʢʠʤʠ (ʙ) ʠ  

ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʝʪʴ (ʚ) 

 

ɺ ʢʘʞʜʦʡ ʧʠʢʦʩʝʪʠ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʦ ʦʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʦʜʥʘʢʦ 

ʧʦʜʯʠʥʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʨʘʟʣʠʯʥʳʝ ʧʠʢʦʩʝʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʥʦʚʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʦʜʥʦʡ ʧʠʢʦʩʝʪʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʦʜʯʠʥʝʥʥʳʤ ʚ ʜʨʫʛʦʡ (ʨʠʩ. 8.2).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ scatternet ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʩʪʦʣʴʢʦ Bluetooth ʫʩʪʨʦʡʩʪʚ, ʩʢʦʣʴʢʦ 

ʥʝʦʙʭʦʜʠʤʦ, ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʪʘʢ, ʢʘʢ ʵʪʦ ʪʨʝʙʫʝʪʩʷ, ʠ ʤʦʛʫʪ 

ʠʟʤʝʥʷʪʴʩʷ ʢʘʢ ʫʛʦʜʥʦ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʫʩʣʦʚʠʝ, ʨʘʟʣʠʯʥʳʝ piconet 

ʚʭʦʜʷʱʠʝ ʚ ʦʜʠʥ scatternet ʜʦʣʞʥʳ ʠʤʝʪʴ ʨʘʟʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ, ʪʦ ʝʩʪʴ ʨʘʙʦʪʘʪʴ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ ʠ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ hopping channel. Hopping - ʵʪʦ ʨʝʛʫʣʷʨʥʘʷ ʩʤʝʥʘ 

ʯʘʩʪʦʪ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʘʨʘʤʝʪʨʘʤʠ hopping sequence. ɺʩʝʛʦ ʩʧʝʮʠʬʠʢʘʮʠʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 10 ʚʘʨʠʘʥʪʦʚ hopping sequence, 5 ʩ ʮʠʢʣʦʤ ʚ 79 ʩʤʝʥ ʠ 5 ʩ ʮʠʢʣʦʤ ʚ 23 



ʩʤʝʥʳ. ʉ ʣʶʙʳʤ hopping sequence ʯʘʩʪʦʪʳ ʩʤʝʥʷʶʪʩʷ 1600 hops/sec. ʀʩʧʦʣʴʟʫʝʪʩʷ 

hopping ʜʣʷ ʪʦʛʦ, ʯʪʦ ʙʳ ʙʦʨʦʪʴʩʷ ʩ ʟʘʪʫʭʘʥʠʝʤ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ. ɺ ʦʜʥʦʡ 

ʞʝ ʧʠʢʦʩʝʪʠ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʧʦ ʚʨʝʤʝʥʠ ʠ ʯʘʩʪʦʪʘʤ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʢʘʯʢʦʚ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʜʣʷ ʢʘʞʜʦʡ ʧʠʢʦʩʝʪʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʘʜʨʝʩʦʤ ʝʝ ʦʩʥʦʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʠʥʘ ʮʠʢʣʘ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ï 

227 ʵʣʝʤʝʥʪʦʚ.  

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ Bluetooth 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʩʷʛʘʝʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ Blueooth, ʧʦʵʪʦʤʫ ʧʝʨʚʦʝ, ʩ ʯʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʨʘʙʦʪʘ Bluetooth ʫʩʪʨʦʡʩʪʚʘ ʚ 

ʥʝʟʥʘʢʦʤʦʤ ʦʢʨʫʞʝʥʠʠ - ʵʪʦ device discovery, ʠʣʠ, ʧʦ-ʨʫʩʩʢʠ, ʧʦʠʩʢ ʜʨʫʛʠʭ Bluetooth 

ʫʩʪʨʦʡʩʪʚ. ɼʣʷ ʵʪʦʛʦ ʧʦʩʳʣʘʝʪʩʷ ʟʘʧʨʦʩ, ʠ ʦʪʚʝʪ ʥʘ ʥʝʛʦ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʥʘʣʠʯʠʷ ʚ 

ʨʘʜʠʫʩʝ ʩʚʷʟʠ ʘʢʪʠʚʥʳʭ Bluetooth ʫʩʪʨʦʡʩʪʚ, ʥʦ ʠ ʦʪ ʨʝʞʠʤʘ ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ʵʪʠ 

ʫʩʪʨʦʡʩʪʚʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʦʟʤʦʞʥʦ ʪʨʠ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘ.  

Discoverable mode. ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʫʩʪʨʦʡʩʪʚʘ ʚʩʝʛʜʘ ʦʪʚʝʯʘʶʪ ʥʘ ʚʩʝ 

ʧʦʣʫʯʝʥʥʳʝ ʠʤʠ ʟʘʧʨʦʩʳ.  

Limited discoverable mode. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʥʘʭʦʜʷʪʩʷ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʪʚʝʯʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ, ʠʣʠ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʦʣʴʢʦ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʡ.  

Non-discoverable mode. ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ ʚʠʜʥʦ ʠʟ 

ʥʘʟʚʘʥʠʷ ʨʝʞʠʤʘ, ʥʝ ʦʪʚʝʯʘʶʪ ʥʘ ʥʦʚʳʝ ʟʘʧʨʦʩʳ.  

ʅʦ ʵʪʦ ʝʱʸ ʥʝ ʚʩʸ. ɼʘʞʝ ʝʩʣʠ ʫʜʘʸʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʫʩʪʨʦʡʩʪʚʦ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʚ 

connectable mode ʠʣʠ ʚ non-connectable mode. ɺ non-connectable mode ʫʩʪʨʦʡʩʪʚʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʝʜʠʥʝʥʠʷ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʦ 

ʭʦʪʴ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʦ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʩ ʥʠʤ ʥʝ ʫʜʘʩʪʩʷ. ɽʩʣʠ ʫʩʪʨʦʡʩʪʚʦ 

ʥʘʭʦʜʠʪʩʷ ʚ connectable mode, ʪʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ Bluetooth ʫʩʪʨʦʡʩʪʚʘ ʜʦʛʦʚʘʨʠʚʘʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʦʙ ʠʩʧʦʣʟɹʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ, ʨʘʟʤʝʨʝ ʩʪʨʘʥʠʮ, ʢʦʣʠʯʝʩʪʚʝ ʠ ʧʦʨʷʜʢʝ 

hopôʦʚ, ʠ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʦʝʜʠʥʝʥʠʷ.  

ɽʩʣʠ ʧʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʧʨʦʰʸʣ ʥʦʨʤʘʣʴʥʦ, ʪʦ ʥʦʚʦʝ Bluetooth 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʘʝʪ ʥʘʙʦʨ ʘʜʨʝʩʦʚ ʜʦʩʪʫʧʥʳʭ Bluetooth ʫʩʪʨʦʡʩʪʚ, ʠ ʟʘ ʵʪʠʤ ʩʣʝʜʫʝʪ 

device name discovery, ʢʦʛʜʘ ʥʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʷʩʥʷʝʪ ʠʤʝʥʘ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ Bluetooth 

ʫʩʪʨʦʡʩʪʚ ʠʟ ʩʧʠʩʢʘ. ʂʘʞʜʦʝ Bluetooth ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʩʚʦʡ ʛʣʦʙʘʣʴʥʦ 

ʫʥʠʢʘʣʴʥʳʡ ʘʜʨʝʩ (ʚʨʦʜʝ ʢʘʢ MAC-ʘʜʨʝʩʘ ʫ ʩʝʪʝʚʳʭ ʧʣʘʪ), ʥʦ ʥʘ ʫʨʦʚʥʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʦʙʳʯʥʦ ʠʩʧʦʣʟɹʫʝʪʩʷ ʥʝ ʵʪʦʪ ʘʜʨʝʩ, ʘ ʠʤʷ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ, ʠ ʝʤʫ 

ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʙʳʪʴ ʛʣʦʙʘʣʴʥʦ ʫʥʠʢʘʣʴʥʳʤ. ʀʤʷ Bluetooth ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ 

ʜʣʠʥʦʡ ʜʦ 248 ʙʘʡʪ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʜʦʚʫʶ ʩʪʨʘʥʠʮʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ Unicode UTF-8 

(ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ UCS-2, ʠʤʷ ʤʦʞʝʪ ʙʳʪʴ ʫʢʦʨʦʯʝʥʦ ʜʦ 82 ʩʠʤʚʦʣʦʚ). ʉʧʝʮʠʬʠʢʘʮʠʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ Bluetooth ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʦʙʟ̫ʘʥʳ ʧʨʠʥʠʤʘʪʴ ʙʦʣʴʰʝ ʧʝʨʚʳʭ 40 

ʩʠʤʚʦʣʦʚ ʠʤʝʥʠ ʜʨʫʛʦʛʦ Bluetooth ʫʩʪʨʦʡʩʪʚʘ. ɽʩʣʠ ʞʝ Bluetooth ʫʩʪʨʦʡʩʪʚʦ ʦʙʣʘʜʘʝʪ 

ʵʢʨʘʥʦʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʟʤʝʨʘ, ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʴʶ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʦʝ ʦʥʦ ʧʨʠʤʝʪ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʦ ʜʦ 20. 

ɽʱʸ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ Bluetooth ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʧʦʜʢʣʯʁʝʥʠʝ Bluetooth ʫʩʪʨʦʡʩʪʚ ʢ ʩʣʫʞʙʘʤ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʜʨʫʛʠʤʠ Bluetooth 

ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʦʵʪʦʤʫ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʠʤʝʝʪʩʷ ʩʧʠʩʦʢ ʠʤʸʥ ʠ ʘʜʨʝʩʦʚ, ʚʳʧʦʣʥʷʝʪʩʷ 

service discovery, ʧʦʠʩʢ ʜʦʩʪʫʧʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʦʩʪʫʧʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʇʦʣʫʯʝʥʠʝ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʘʢʠʭ ʣʠʙʦ ʫʩʣʫʛ - ʵʪʦ ʪʦ, ʨʘʜʠ ʯʝʛʦ ʚʩʸ ʩʦʙʩʪʚʝʥʥʦ ʠ 

ʟʘʪʝʚʘʣʦʩʴ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʳʭ ʫʩʣʫʛ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʪʦʢʦʣ, 

ʥʘʟʳʚʘʝʤʳʡ, ʢʘʢ ʥʝʩʣʦʞʥʦ ʜʦʛʘʜʘʪʴʩʷ, Service Discovery Protocol (SDP), ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʦʥ ʙʫʜʝʪ ʦʧʠʩʘʥ ʥʠʞʝ. 

ɺ ʩʪʘʥʜʘʨʪʝ Bluetooth ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʜʫʧʣʝʢʩʥʘʷ ʧʝʨʝʜʘʯʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʜʝʣʝʥʠʷ 

ʚʨʝʤʝʥʠ (time division duplexing). ʆʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜʘʝʪ ʧʘʢʝʪʳ ʚ ʥʝʯʝʪʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʩʝʛʤʝʥʪʳ, ʘ ʧʦʜʯʠʥʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʚ ʯʝʪʥʳʝ (ʨʠʩ.8.3). ʇʘʢʝʪʳ ʚ 



ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʜʦ ʧʷʪʠ ʚʨʝʤʝʥʥʳʭ ʩʝʛʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ 

ʢʘʥʘʣʘ ʥʝ ʤʝʥʷʝʪʩʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ (ʨʠʩ. 8.4).  

ʇʨʦʪʦʢʦʣ Bluetooth ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʩʠʥʭʨʦʥʥʳʡ ʢʘʥʘʣ ʜʘʥʥʳʭ, ʜʦ ʪʨʝʭ 

ʩʠʥʭʨʦʥʥʳʭ (ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ) ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʦʚ ʠʣʠ ʢʘʥʘʣ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʘʩʠʥʭʨʦʥʥʦʡ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʠ ʩʠʥʭʨʦʥʥʦʡ ʧʝʨʝʜʘʯʝʡ ʛʦʣʦʩʘ. ʉʢʦʨʦʩʪʴ ʢʘʞʜʦʛʦ 

ʛʦʣʦʩʦʚʦʛʦ ʢʘʥʘʣʘ ï 64 ʂʙʠʪ/ʩ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘʩʠʥʭʨʦʥʥʦʛʦ ʚ ʘʩʠʤʤʝʪʨʠʯʥʦʤ 

ʨʝʞʠʤʝ ï ʜʦ 723,2 ʂʙʠʪ/ʩ ʚ ʧʨʷʤʦʤ ʠ 57,6 ʢʙʠʪ/ʩ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʣʠ ʜʦ 433,9 

ʂʙʠʪ/ʩ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʩʠʤʤʝʪʨʠʯʥʦʤ ʨʝʞʠʤʝ. 

 

 
 

ʈʠʩ. 8.3. ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʨʘʙʦʪʳ ʢʘʥʘʣʘ 

 

 

 
 

ʈʠʩ. 8.4. ʇʝʨʝʜʘʯʘ ʧʘʢʝʪʦʚ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ 

 

ʉʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ (SCO) ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʪʦʯʢʘ-ʪʦʯʢʘ. ʊʘʢʦʡ ʚʠʜ 

ʩʚʷʟʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʟʘʜʝʨʞʢʘʤ ï ʥʘʧʨʠʤʝʨ, 

ʛʦʣʦʩʘ. ʆʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ ʪʨʝʭ ʩʠʥʭʨʦʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ï ʜʦ ʪʨʝʭ ʩʠʥʭʨʦʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʦʜʥʠʤ ʦʩʥʦʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠʣʠ 

ʜʦ ʜʚʫʭ ï ʩ ʨʘʟʥʳʤʠ ʦʩʥʦʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʨʠ ʩʠʥʭʨʦʥʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʩʥʦʚʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʨʝʟʝʨʚʠʨʫʝʪ ʚʨʝʤʝʥʥʳʝ ʩʝʛʤʝʥʪʳ, ʩʣʝʜʫʶʱʠʝ ʯʝʨʝʟ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ SCO-

ʠʥʪʝʨʚʘʣʳ. ɼʘʞʝ ʝʩʣʠ ʧʘʢʝʪ ʧʨʠʥʷʪ ʩ ʦʰʠʙʢʦʡ, ʧʦʚʪʦʨʥʦ ʧʨʠ ʩʠʥʭʨʦʥʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʥ 

ʥʝ ʧʝʨʝʜʘʝʪʩʷ.  

ʇʨʠ ʘʩʠʥʭʨʦʥʥʦʡ ʩʚʷʟʠ (ACL) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʩʝʛʤʝʥʪʳ, ʥʝ 

ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʜʣʷ ʩʠʥʭʨʦʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɸʩʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʚʦʟʤʦʞʥʦ 

ʤʝʞʜʫ ʦʩʥʦʚʥʳʤ ʠ ʚʩʝʤʠ ʘʢʪʠʚʥʳʤʠ ʧʦʜʯʠʥʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ ʧʠʢʦʩʝʪʠ. ʆʩʥʦʚʥʦʝ 

ʠ ʧʦʜʯʠʥʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʘʩʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʧʠʢʦʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʯʠʥʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʥʢʨʝʪʥʦʝ 

ʧʦʜʯʠʥʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʧʨʘʚʣʷʝʪ ʧʘʢʝʪ ʦʩʥʦʚʥʦʤʫ, ʪʦʣʴʢʦ ʝʩʣʠ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʥʘ ʝʛʦ ʘʜʨʝʩ ʧʨʠʰʝʣ ʧʘʢʝʪ ʦʪ ʦʩʥʦʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɽʩʣʠ ʚ 

ʘʜʨʝʩʥʦʤ ʧʦʣʝ ACL-ʧʘʢʝʪʘ ʘʜʨʝʩ ʥʝ ʫʢʘʟʘʥ, ʧʘʢʝʪ ʩʯʠʪʘʝʪʩʷ ñʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʤò ï ʝʛʦ 

ʤʦʛʫʪ ʯʠʪʘʪʴ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ. ɸʩʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʪʦʨʥʦ ʧʝʨʝʜʘʚʘʪʴ 

ʧʘʢʝʪʳ, ʧʨʠʥʷʪʳʝ ʩ ʦʰʠʙʢʘʤʠ. 
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ʈʠʩ. 8.5. ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ 

 

ʉʪʘʥʜʘʨʪʥʳʡ ʧʘʢʝʪ Bluetooth ʩʦʜʝʨʞʠʪ ʢʦʜ ʜʦʩʪʫʧʘ ʜʣʠʥʦʡ 72 ʙʠʪʘ, 54-ʙʠʪʥʳʡ 

ʟʘʛʦʣʦʚʦʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 2745 ʙʠʪ (ʨʠʩ. 8.5). ʆʜʥʘʢʦ ʧʘʢʝʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʊʘʢ, ʧʘʢʝʪ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʠʟ ʢʦʜʘ ʜʦʩʪʫʧʘ (ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʝʛʦ ʜʣʠʥʘ ʨʘʚʥʘ 68 ʙʠʪʘʤ) ʠʣʠ ʢʦʜʘ ʜʦʩʪʫʧʘ ʠ ʟʘʛʦʣʦʚʢʘ. 
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ʈʠʩ. 8.6. ʉʪʨʫʢʪʫʨʘ ʢʦʜʘ ʜʦʩʪʫʧʘ 

 

ʂʦʜ ʜʦʩʪʫʧʘ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʧʘʢʝʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʜʥʦʡ ʧʠʢʦʩʝʪʠ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʧʨʦʮʝʜʫʨʳ ʟʘʧʨʦʩʦʚ. ʆʥ ʚʢʣʶʯʘʝʪ ʧʨʝʘʤʙʫʣʫ (5 ʙʠʪʘ), 

ʩʣʦʚʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (64 ʙʠʪʘ) ʠ ʪʨʝʡʣʝʨ ï 4 ʙʠʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ (ʨʠʩ. 8.6). 

 

3 ʙʠʪʘ 
4

 ʙʠʪʘ 

1 

ʙʠʪ 

1 

ʙʠʪ 

1

 ʙʠʪ 

8

 ʙʠʪ 

AM_

ADDR 

ʊ

YPE 

F

LOW 

A

RQN 

S

EQN 

ʅ

ɽʉ 

 

ʈʠʩ.8.7. ʉʪʨʫʢʪʫʨʘ ʟʘʛʦʣʦʚʢʘ 

 

ɿʘʛʦʣʦʚʦʢ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʴʶ ʠ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʧʦʣʝʡ 

(ʨʠʩ. 8.7):  

AM_ADDR ï 3-ʙʠʪʥʳʡ ʘʜʨʝʩ ʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ (active member address);  

TYPE ï 4-ʙʠʪʥʳʡ ʢʦʜ ʪʠʧʘ ʜʘʥʥʳʭ;  

FLOW ï 1 ʙʠʪ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʛʦʪʦʚʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʢ 

ʧʨʠʝʤʫ;  

ARQN ï 1 ʙʠʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʝʤʘ;  

SEQN ï 1 ʙʠʪ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʘʢʝʪʦʚ;  

HEC ï 8-ʙʠʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʘʢʝʪʦʚ, ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʣʠʙʦ ʧʦʣʷ 

ʛʦʣʦʩʘ, ʣʠʙʦ ʧʦʣʷ ʜʘʥʥʳʭ, ʣʠʙʦ ʦʙʘ ʪʠʧʘ ʧʦʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ  

ɽʩʪʝʩʪʚʝʥʥʦ, Bluetooth ʥʝ ʤʦʛʣʘ ʦʙʦʡʪʠʩʴ ʙʝʟ ʪʘʢʦʡ ʚʘʞʥʦʡ ʚʝʱʠ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ 

ʟʘʱʠʪʳ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ, ʚʩʪʨʦʝʥʥʦʡ ʚ ʩʘʤ ʧʨʦʪʦʢʦʣ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦ ʪʨʠ ʨʝʞʠʤʘ ʟʘʱʠʪʳ ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩʷ 

ʫʩʪʨʦʡʩʪʚʦ.  

Security mode 1 (non secure), ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʥʠʮʠʠʨʦʚʘʪʴ 

ʟʘɦ ʠʪʥʳʝ ʧʨʦʮʝʜʫʨʳ.  



Security mode 2 (service level enforced security), ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʠʥʠʮʠʠʨʫʝʪ ʟʘʱʠʪʥʳʝ 

ʧʨʦʮʝʜʫʨʳ ʧʦʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʥʝ ʥʘʩʪʨʦʝʥʦ ʩʦʝʜʠʥʝʥʠʝ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʩʦʝʜʠʥʝʥʠʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʧʨʦʮʝʜʫʨʳ ʟʘʱʠʪʳ ʦʙʷʟʘʪʝʣʴʥʳ, ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʠʧʦʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʠʩʧʦʣʟɹʫʝʤʳʭ ʩʣʫʞʙ.  

Security mode 3 (link level enforced security), ʟʘʱʠʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠʥʠʮʠʠʨʫʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʩʦʝʜʠʥʝʥʠʷ. ɽʩʣʠ ʫʜʘʣʸʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʤʦʞʝʪ 

ʧʨʦʡʪʠ ʪʨʝʙʦʚʘʥʠʡ ʟʘʱʠʪʳ, ʪʦ ʩʦʝʜʠʥʝʥʠʝ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.  

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ Security mode 3 ʠ 2 ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʤʝʩʪʝ, ʪʦ ʝʩʪʴ ʩʥʘʯʘʣʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘʱʠʱʸʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʘ ʧʦʪʦʤ ʦʥʦ ʝʱʸ ʟʘɦ ʠʱʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʡ ʩʣʫʞʙʳ.  

ʆʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ Bluetooth, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ Security mode 3, ʷʚʣʷʝʪʩʷ 

ʧʦʥʷʪʠʝ ʩʝʘʥʩʦʚʦʛʦ ʢʣʶʯʘ, ʠʣʠ Bond. ʉʝʘʥʩʦʚʳʡ ʢʣʶʯ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ, ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʰʠʬʨʦʚʘʥʠʷ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʛʝʥʝʨʘʮʠʠ ʢʣʶʯʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ, ʦʪ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʦʙʦʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʟʥʘʯʝʥʠʡ, ʜʦ ʬʠʟʠʯʝʩʢʠʭ ʘʜʨʝʩʦʚ 

ʫʩʪʨʦʡʩʪʚ. ʂʦʤʙʠʥʠʨʫʷ ʟʘʱʠʪʫ ʥʘ ʫʨʦʚʥʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʟʘʱʠʪʦʡ ʥʘ ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʡ 

(ʛʜʝ ʤʦʞʝʪ ʠʩʧʦʣʟɹʦʚʘʪʴʩʷ ʘʙʩʦʣʶʪʥʦ ʣʶʙʘʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ) ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʸʞʥʦ ʟʘʱʠʱʸʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʅʦ ʚʩʸ ʨʘʚʥʦ, 

ʦʯʝʚʠʜʥʦʡ ʩʣʘʙʦʩʪʴʶ Bluetooth ʩʦʝʜʠʥʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʟʘʱʠʱʸʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʦʩʪʘʸʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʚʘʪʘ ʪʨʘʬʠʢʘ, ʧʨʠʯʸʤ ʜʣʷ ʵʪʦʛʦ ʜʘʞʝ ʥʝ ʧʨʠʜʸʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢʦʝ-ʣʠʙʦ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺʧʨʦʯʝʤ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʥʝ ʥʦʚʘ, ʠ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʨʳʪʳʝ ʩʝʪʠ, ʚʨʦʜʝ ʀʥʪʝʨʥʝʪ, ʛʜʝ 

ʚʦʟʤʦʞʝʥ ʧʝʨʝʭʚʘʪ ʪʨʘʬʠʢʘ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʟʘʢʨʳʪʳʭ ʜʘʥʥʳʭ.  

ʇʨʦʪʦʢʦʣʳ ʠ ʩʣʫʞʙʳ 

ʇʨʠ ʨʘʙʦʪʝ ʫʩʪʨʦʡʩʪʚ Bluetooth ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʪʦʢʦʣʳ ʜʣʷ 

Bluetooth ʠ ʦʙʱʠʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ɺʩʝ ʦʥʠ 

ʦʙʨʘʟʫʶʪ ʩʪʝʢ ʧʨʦʪʦʢʦʣʦʚ. 

 

ʊʘʙʣʠʮʘ 8.2. ʇʨʦʪʦʢʦʣʴʥʳʡ ʩʪʝʢ Bluetooth 

 

ʇʨʦʪʦʢʦʣʴʥʳʡ ʩʪʝʢ Bluetooth ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥ ʥʘ 4 ʩʣʦʷ 

ʇʨʦʪʦʢʦʣʴʥʳʡ ʩʣʦʡ ʇʨʦʪʦʢʦʣʳ ʚ ʩʪʝʢʝ 

ʂʦʨʥʝʚʳʝ ʧʨʦʪʦʢʦʣʳ "ʉʠʥʝʛʦ 

ɿʫʙʘ" (ʉore protocol) 

Baseland, LMP, L2CAP, SDP 

ʇʨʦʪʦʢʦʣ ʟʘʤʝʥʳ ʢʘʙʝʣʷ RFCOMM 

ʇʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʣʝʬʦʥʠʝʡ 

TCS binary, AT-ʢʦʤʘʥʜʳ 

ɺʦʩʧʨʠʥʷʪʳʝ ʧʨʦʪʦʢʦʣʳ 

(Adopted protocol) 

PPP, UDP/TCP/IP, OBEX, WAP, 

vCARD, vCAL, IrMC, WAE 

 

ʇʨʠʤʝʨʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʧʠʩʢʘ ʧʨʦʪʦʢʦʣʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʧʠʩʦʢ vCard/vCal > 

OBEX > RFCOMM > L2CAD > Baseband, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʪʦʢʦʣʴʥʳʭ ʟʘʜʘʯʘʭ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʜʝʣʦʚʳʭ ʢʘʨʪʦʯʢʘʭ. ʕʪʦʪ ʧʨʦʪʦʢʦʣʴʥʳʡ ʩʪʝʢ ʩʦʜʝʨʞʠʪ ʩʦʛʣʘʰʝʥʠʝ 

ʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙʲʝʢʪʦʚ (vCard) ʠ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʯʝʨʝʟ ʵʬʠʨ 

(ʦʩʪʘʣʥɹʘʷ ʯʘʩʪʴ ʩʪʝʢʘ). 

ʈʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʪʦʢʦʣʴʥʳʝ ʩʪʝʢʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʢʘʞʜʳʡ ʠʭ ʵʪʠʭ ʩʪʝʢʦʚ ʠʩʧʦʣʴʟʫʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ (data link) ʠ ʬʠʟʠʯʝʩʢʠʡ ʩʣʦʡ, 

ʦʙʱʠʡ ʜʣʷ Bluetooth. ʉʤʳʩʣ ʢʘʞʜʦʛʦ ʠʟ ʧʨʦʪʦʢʦʣʦʚ, ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ Bluetooth, ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʲʷʩʥʝʥ ʦʪʜʝʣʴʥʦ. ɺʩʝ ʦʥʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʛʨʫʧʧʦʡ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ 

Bluetooth SIG. ʇʨʦʪʦʢʦʣʳ RFCOMM ʠ ʙʠʥʘʨʥʳʡ ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʪʝʣʝʬʦʥʠʝʡ TCS 



BIN ʪʘʢʞʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʪʦʡ ʛʨʫʧʧʦʡ, ʥʦ ʦʥʠ ʦʩʥʦʚʘʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 

ʩʪʘʥʜʘʨʪʝ ETSI TS 07.10 ʠ ʥʘ ʨʝʢʦʤʝʥʜʘʮʠʠ Q.931 ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʵʣʝʢʪʨʦʩʚʟ̫ʠ. 

ʇʦʤʠʤʦ ʵʪʠʭ ʧʨʦʪʦʢʦʣʴʥʳʭ ʩʣʦʝʚ ʩʧʝʮʠʬʠʢʘʮʠʷ Bluetooth ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʞʝ 

ʠʥʪʝʨʬʝʡʩ ʢʦʥʪʨʦʣʣʝʨʘ ʛʦʣʦʚʥʦʡ ʤʘʰʠʥʳ (HCI ð Host Controller Interface), ʢʦʪʦʨʳʡ ʜʘʝʪ 

ʢʦʤʘʥʜʥʳʡ ʠʥʪʝʨʬʝʡʩ ʢ ʢʦʥʪʨʦʣʣʝʨʫ ʙʘʟʦʚʦʡ ʧʦʣʦʩʳ (baseband controller), ʜʠʩʧʝʪʯʝʨʫ 

ʩʦʝʜʠʥʝʥʠʡ (link manager), ʠ ʜʦʩʪʫʧ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʛʠʩʪʨʘʤ ʩʪʘʪʫʩʘ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʨʠ ʩʣʦʷ ð ʩʣʦʡ ʟʘʤʝʥʳ ʢʘʙʝʣʷ, ʩʣʦʡ ʢʦʥʪʨʦʣʷ ʪʝʣʝʬʦʥʠʠ ʠ ʩʣʦʡ ʚʦʩʧʨʠʥʷʪʳʭ 

ʧʨʦʪʦʢʦʣʦʚ (adapted protocol layer) ð ʩʦʚʤʝʩʪʥʦ ʦʧʨʝʜʝʣʷʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʪʦʢʦʣʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʢʣʘʜʥʳʤ ʟʘʜʘʯʘʤ ʠʩʧʦʣʥʷʪʴʩʷ 

ʥʘʜ ʢʦʨʥʝʚʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ Bluetooth. 

ʉʧʝʮʠʬʠʢʘʮʠʷ Bluetooth ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ 

(ʥʘʧʨʠʤʝʨ, HTTP, FTP ʠ ʪ.ʜ.) ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʧʦʚʝʨʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ Bluetooth ʠʣʠ ʧʦʚʝʨʭ ʧʨʦʪʦʢʦʣʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʧʨʠʣʦʞʝʥʠʷ. 

ʂʦʨʥʝʚʳʝ ʧʨʦʪʦʢʦʣʳ Bluetooth ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʙʦʨʦʚ, ʪʦʛʜʘ ʢʘʢ 

ʦʩʪʘʣʥɹʳʝ ʧʨʦʪʦʢʦʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʪʘʤ, ʛʜʝ ʦʥʠ ʥʫʞʥʳ. 

 

ɹʘʟʦʚʘʷ ʧʦʣʦʩʘ 

ɹʘʟʦʚʘʷ ʧʦʣʦʩʘ ʠ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷʤʠ Link Control Layer 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʠʟʠʯʝʩʢʫʶ ʨʘʜʠʦʯʘʩʪʦʪʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ Bluetooth, 

ʦʙʨʘʟʫʶʱʠʤʠ ʧʠʢʦʩʝʪʴ. ʇʦʩʢʦʣʴʢʫ ʨʘʜʠʦʯʘʩʪʦʪʥʘʷ ʩʠʩʪʝʤʘ Bluetooth ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ 

ʧʨʳʛʘʶʱʝʡ ʯʘʩʪʦʪʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʩʧʝʢʪʨʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʧʘʢʝʪʳ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʪʦʪʘʭ, ʵʪʦʪ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʫʝʪ 

ʧʨʦʮʝʜʫʨʳ ʦʧʨʦʩʘ ʠ ʧʝʡʜʞʠʥʛʘ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʩʦʛʣʘʩʦʚʘʥʠʷ) ʧʨʳʛʘʶʱʝʡ ʯʘʩʪʦʪʳ 

ʧʝʨʝʜʘʯʠ ʠ ʪʘʡʤʝʨʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʙʦʨʦʚ Bluetooth. 

ʕʪʦʪ ʫʨʦʚʝʥʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʘʢʝʪʘʤʠ ʙʘʟʦʚʦʡ ʧʦʣʦʩʳ ð ʩʠʥʭʨʦʥʥʳʤ, (SCO) ʠ ʘʩʠʥʭʨʦʥʥʳʤ 

(ACL). 

ʇʨʦʪʦʢʦʣʳ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʨʝʞʠʤʝ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ 

ʨʘʜʠʦ-ʟʚʝʥʫ (RF link). ACL-ʧʘʢʝʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʪʦʛʜʘ ʢʘʢ 

SCO-ʧʘʢʝʪ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʘʫʜʠʦʥʬʦʨʤʘʮʠʶ, ʠʣʠ ʞʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʤʝʩʴ 

ʘʫʜʠʦ ʠ ʜʘʥʥʳʭ. ɼʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʦʦʙʱʝʥʠʷ ʦʙ ʫʧʨʘʚʣʝʥʠʠ 

ʧʦʜʢʣʶʯʝʥʠʷʤʠ ʠ ʢʦʥʪʨʦʣʝ, ʚʜrʝʣʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʢʘʥʘʣʳ. 

ʄʦʜʝʣʴ ʨʘʙʦʪʳ ʩ ʘʫʜʠʦ ʚ Bluetooth ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʘ ʠ ʜʚʘ ʫʩʪʨʦʡʩʪʚʘ Bluetooth 

ʤʦʛʫʪ ʧʦʩʳʣʘʪʴ ʘʫʜʠʦ-ʜʘʥʥʳʝ ʜʨʫʛ ʜʨʫʛʫ ʠ ʧʦʣʫʯʘʪʴ ʠʭ, ʧʨʦʩʪʦ ʦʪʢʨʳʚ ʘʫʜʠʦ-ʟʚʝʥʦ (audio 

link). 

 

ʇʨʦʪʦʢʦʣ ʜʠʩʧʝʪʯʝʨʘ ʧʦʜʢʣʶʯʝʥʠʡ 

ʇʨʦʪʦʢʦʣ ʜʠʩʧʝʪʯʝʨʘ ʧʦʜʢʣʶʯʝʥʠʡ (LMP ð Link Manager Protocol) ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʜʢʣʶʯʝʥʠʡ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ Bluetooth. ʉʶʜʘ ʞʝ ʦʪʥʦʩʷʪʩʷ ʚʦʧʨʦʩʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʰʠʬʨʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʛʝʥʝʨʠʨʦʚʘʥʠʝʤ 

ʢʣʁʯʝʡ ʰʠʬʨʦʚʘʥʠʷ ʠ ʧʦʜʢʣʶʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʦʙʤʝʥʦʤ ʢʣʶʯʘʤʠ ʠ ʠʭ ʧʨʦʚʝʨʢʦʡ. LMP 

ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ ʯʝʤ ʦʩʪʘʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ (ʥʘʧʨʠʤʝʨ, L2CAP), ʧʦʵʪʦʤʫ 

ʝʩʣʠ ʢʘʥʘʣ ʟʘʥʷʪ ʯʝʤ-ʣʠʙʦ ʜʨʫʛʠʤ, ʪʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʜʘʪʴ LMP ʩʦʦʙʱʝʥʠʝ ʦʥ 

ʥʝʤʝʜʣʝʥʥʦ ʦʩʚʦʙʦʞʜʘʝʪʩʷ.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʥʝʜʞʝʨ ʧʦʜʢʣʶʯʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʝʞʠʤʳ ʧʠʪʘʥʠʷ ʠ 

ʠʩʧʦʣʥʠʪʝʣʥɹʳʝ ʮʠʢʣʳ ʧʨʠʙʦʨʦʚ Bluetooth, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʧʨʠʙʦʨʘ ʢ ʧʠʢʦʩʝʪʠ. 

 

ʇʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʯʝʩʢʠʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʠ ʘʜʘʧʪʘʮʠʝʡ 



ʇʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʯʝʩʢʠʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʠ ʘʜʘʧʪʘʮʠʝʡ (L2CAP ð Logical 

Link Control and Adaptation Protocol) ʘʜʘʧʪʠʨʫʝʪ ʧʨʦʪʦʢʦʣʳ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʥʘʜ ʙʘʟʦʚʦʡ 

ʧʦʣʦʩʦʡ. 

Logical Link Control and Adaptation Layer Protocol ʘʢʘ L2CAP, ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ 

ʧʨʦʪʦʢʦʣʦʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ Bluetooth. Baseband protocol ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʠʥʭʨʦʥʥʳʝ (Synchronous Connection-Oriented, ʘʢʘ SCO) ʠ ʘʩʠʥʭʨʦʥʥʳʝ (Asynchronous 

Connection-Less, ʘʢʘ ACL) ʩʦʝʜʠʥʝʥʠʷ. L2CAP ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʩ ʘʩʠʥʭʨʦʥʥʳʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ. ʄʥʦʛʠʝ ʧʨʦʪʦʢʦʣʳ ʠ ʩʣʫʞʙʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʫʶʪ L2CAP 

ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ. ɺ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʜʝʦʣʦʛʠʝʡ Bluetooth L2CAP 

ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʧʨʦʪʦʢʦʣʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʲʷʚʣʷʝʪ ʤʠʥʠʤʫʤ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʦʱʥʦʩʪʷʤ ʠ ʨʘʟʤʝʨʫ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʝʛʦ 

ʠʩʧʦʣʴʟʫʁ ʪ. ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ L2CAP ʪʘʢʦʚʳ:  

Protocol Multiplexing. L2CAP ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʦʤ ʜʣʷ ʤʥʦʛʠʭ ʧʨʦʪʦʢʦʣʦʚ ʠ ʩʣʫʞʙ, 

ʧʦʵʪʦʤʫ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʦʙʨʘʪʴʩʷ, ʢ ʢʘʢʦʤʫ ʧʨʦʪʦʢʦʣʫ ʠʣʠ ʩʣʫʞʙʝ 

ʦʪʥʦʩʠʪʩʷ ʧʝʨʝʜʘʥʥʳʡ ʧʘʢʝʪ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʚʢʫ ʧʘʢʝʪʘ ʠʤʝʥʥʦ ʪʦʤʫ, ʢʪʦ ʝʛʦ 

ʞʜʸʪ.  

Segmentation and Reassembly.ʄʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʦʡ ʧʘʢʝʪʘ ʜʣʷ L2CAP ʷʚʣʷʝʪʩʷ 64 

ʢʠʣʦʙʘʡʪʘ, ʜʣʷ baseband protocol ʵʪʦ ʯʠʩʣʦ ʝʱʸ ʤʝʥʴʰʝ, ʚʩʝʛʦ 341 ʙʘʡʪ. ʆʜʥʘʢʦ, ʠʥʦʛʜʘ 

ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʘʯʘ ʙʦʣʴʰʠʭ ʧʘʢʝʪʦʚ, ʧʦʵʪʦʤʫ L2CAP ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʙʠʚʢʫ ʙʦʣʴʰʦʛʦ 

ʧʘʢʝʪʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʤʝʣʢʠʭ, ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʩʙʦʨʢʫ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʘʢʝʪʘ.  

Quality of Service. ɹʣʘʛʦʜʘʨʷ L2CAP Bluetooth ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ 

ʩʚʦʙʦʜʥʳʝ ʨʝʩʫʨʩʳ ʩʦʝʜʠʥʝʥʠʷ ʠ ʥʝ ʧʦʟʚʦʣʷʪʴ, ʯʪʦʙʳ ʰʠʨʠʥʘ ʢʘʥʘʣʘ ʠʣʠ ʚʨʝʤʝʥʥʳʝ 

ʟʘʜʝʨʞʢʠ ʜʣʷ ʦʪʩʣʝʞʠʚʘʝʤʦʡ ʩʣʫʞʙʳ ʦʧʫʩʢʘʣʠʩʴ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ.  

Groups. L2CAP ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʜʨʝʩʘʮʠʶ ʥʝ ʦʜʥʦʤʫ ʢʣʠʝʥʪʫ, ʘ ʩʨʘʟʫ ʮʝʣʦʡ ʛʨʫʧʧʝ.  

 

ʇʨʦʪʦʢʦʣ ʦʙʥʘʨʫʞʝʥʠʷ ʫʩʣʫʛ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʪʦʢʦʣʦʚ Bluetooth, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ L2CAP ʚ ʢʘʯʝʩʪʚʝ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʷʚʣʷʝʪʩʷ Service Discovery Protocol (SDP) 

ʉʝʡʯʘʩ ʥʠʢʪʦ ʥʝ ʩʤʦʞʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

Bluetooth ʫʩʪʨʦʡʩʪʚ, ʧʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʛʦ ʧʨʦʪʦʢʦʣʘ ʧʳʪʘʣʠʩʴ ʫʯʝʩʪʴ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ. ʉʝʡʯʘʩ ʜʝʡʩʪʚʫʝʪ ʚʝʨʩʠʷ 1.0 ʵʪʦʛʦ 

ʧʨʦʪʦʢʦʣʘ, ʠ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʦʥ ʨʘʩʧʦʣʘʛʘʝʪ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʦʚʳ:  

¶ SDP ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʧʦʠʩʢ ʩʣʫʞʙ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʘʪʨʠʙʫʪʘʤ ʵʪʠʭ ʩʣʫʞʙ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʠʥʪʝʨʦʚ, ʜʦʩʪʫʧʥʳʭ ʯʝʨʝʟ Bluetooth, ʪʦ ʢʣʠʝʥʪ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʡʪʠ ʠʤʝʥʥʦ ʪʦʪ ʧʨʠʥʪʝʨ, ʢʦʪʦʨʳʡ ʝʤʫ ʥʫʞʝʥ. 

¶ SDP ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʢʣʠʝʥʪʫ ʠʩʢʘʪʴ ʩʣʫʞʙʳ ʧʦ ʢʣʘʩʩʫ. ɽʩʣʠ ʥʝʤʥʦʛʦ ʧʝʨʝʜʝʣʘʪʴ 

ʧʨʝʜʳʜʫʱʠʡ ʧʨʠʤʝʨ, ʪʦ ʝʩʣʠ ʢʣʠʝʥʪʫ ʧʦʥʘʜʦʙʠʪʩʷ ʧʨʠʥʪʝʨ, ʪʦ ʜʦʣʞʥʘ ʙʳʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʡʪʠ ʠʤʝʥʥʦ ʫʩʪʨʦʡʩʪʚʦ ʧʝʯʘʪʠ, ʥʝ ʟʥʘʷ ʧʨʦ ʥʝʛʦ ʥʠʯʝʛʦ ʜʨʫʛʦʛʦ. 

¶ SDP ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʣʫʞʙʳ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʥʘʪʴ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʩʣʫʞʙ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʫʩʪʨʦʡʩʪʚʦ 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ ʢʘʢʫ-ʁʣʠʙʦ ʫʩʣʫʛʫ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʯʝʥʴ ʨʝʜʢʦʤʫ ʠʣʠ ʟʘʢʨʳʪʦʤʫ 

ʧʨʦʪʦʢʦʣʫ, ʪʦ ʜʣʷ SPD ʵʪʦ ʥʝ ʙʫʜʝʪ ʧʨʦʙʣʝʤʦʡ, ʚʩʸ ʨʘʚʥʦ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʥʘʟʚʘʥʠʠ ʩʣʫʞʙʳ. 

¶ SDP ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʩʣʫʞʙ, ʢʦʪʦʨʳʝ 

ʧʦʷʚʠʣʠʩʴ ʟʘ ʚʨʝʤʷ ʨʘʙʦʪʳ. 

¶ SDP ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʟʥʘʚʘʪʴ, ʢʦʛʜʘ ʩʣʫʞʙʘ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʜʦʩʪʫʧʥʦʡ ʠʟ ʟʘ ʪʦʛʦ, ʯʪʦ ʢʣʠʝʥʪ ʚʳʰʝʣ ʟʘ ʧʨʝʜʝʣʳ ʩʚʷʟʠ, ʠʣʠ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ 

ʜʨʫʛʦʡ ʧʨʠʯʠʥʝ. 

¶ SDP ʧʦʟʚʦʣʷʝʪ ʩʣʫʞʙʘʤ, ʢʣʘʩʩʘʤ ʩʣʫʞʙ ʠ ʘʪʨʠʙʫʪʘʤ ʩʣʫʞʙ ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ. 



¶ SDP ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʦʜʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʥʘʭʦʜʠʪʴ ʣʶʙʫʶ ʩʣʫʞʙʫ ʥʘ ʣʶʙʦʤ ʜʨʫʛʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʙʝʟ ʦʙʨʘʱʝʥʠʷ ʢ ʪʨʝʪʴʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. 

¶ SDP ʜʦʣʞʝʥ ʧʦʜʭʦʜʠʪʴ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. 

¶ SDP ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʣʫʞʙʝ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʩʣʫʞʙʘ ʪʨʝʙʫʝʪ ʧʦʜʨʦʙʥʦʛʦ ʠ ʦʙʲʸʤʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʚʦʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʘʨʘʤʝʪʨʦʚ, ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʪ. ʧ., ʪʦ ʚʩʷ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʙʫʜʝʪ 

ʚʳʚʘʣʠʚʘʪʴʩʷ ʥʘ ʚʩʝʭ, ʢʪʦ ʧʨʦʩʪʦ ʩʧʨʦʩʠʪ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʩʣʫʞʙʳ, ʘ ʙʫʜʝʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʪʝʤ, ʢʪʦ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦ ʟʘʠʥʪʝʨʝʩʫʝʪʩʷ ʠʤʝʥʥʦ ʵʪʦʡ 

ʩʣʫʞʙʦʡ. 

¶ SDP ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʵʰʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʠʣʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʥʦʚʳʭ ʩʣʫʞʙ. ʕʪʦʪ ʧʫʥʢʪ 

ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʫʥʢʪʫ 7, ʧʦʪʦʤʫ ʯʪʦ ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʪʨʝʪʴʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʦʟʤʦʞʥʦ, 

ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. 

¶ SDP ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤ ʦʪ ʧʨʦʪʦʢʦʣʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ Bluetooth ʩʦʝʜʠʥʝʥʠʝʤ. 

¶ SDP ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʢʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

L2CAP. 

¶ SDP ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ ʥʘʭʦʜʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʫʞʙʳ ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʦʩʪʫʧ ʢ ʜʨʫʛʠʤ ʧʨʦʪʦʢʦʣʘʤ ʦʙʥʘʨʫʞʝʥʠʷ ʩʣʫʞʙ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʷʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʫʞʙʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ 

Bluetooth ʠʥʪʝʨʬʝʡʩʘ. 

¶ SDP ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʟʜʘʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʚʳʭ ʩʣʫʞʙ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʝʩʪʴ ʨʷʜ ʚʝʱʝʡ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʯʪʦ ʥʝ ʚʭʦʜʷʪ SDP, ʥʦ ʦʯʝʥʴ ʚʦʟʤʦʞʥʦ, 

ʯʪʦ ʚ ʩʣʝʜʫʶʱʠʭ ʨʝʜʘʢʮʠʷʭ ʩʧʝʮʠʬʠʢʘʮʠʠ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʩʪʘʥʫʪ ʦʙʟ̫ʘʪʝʣʴʥʳʤʠ: 

¶ SDP 1.0 ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʝʭʘʥʠʟʤʘ ʜʦʩʪʫʧʘ ʢ ʩʣʫʞʙʘʤ, ʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʣʫʞʙʘʭ. 

¶ SDP 1.0 ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʠʚʘʪʴ ʩʣʫʞʙʳ. ʊʦ ʝʩʪʴ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ 

ʥʝʣʴʟʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʩʣʫʞʙʫ, ʝʩʣʠ ʜʦʩʪʫʧʥʦ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʦ ʩʣʫʞʙ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʧʦʭʦʞʠʡ ʩʝʨʚʠʩ. 

¶ SDP 1.0 ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʛʦʚʘʨʠʚʘʪʴʩʷ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʣʫʞʙʳ. 

¶ SDP 1.0 ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʟʥʘʪʴ ʦ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʩʣʫʞʙʳ, ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʩʣʫʞʙʫ. 

¶ SDP 1.0 ʥʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʣʠʝʥʪʫ ʫʧʨʘʚʣʷʪʴ ʩʣʫʞʙʦʡ. 

¶ SDP 1.0 ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʜʦʤʣʷʪʴ ʦ ʪʦʤ, ʯʪʦ ʩʣʫʞʙʘ ʠʣʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʣʫʞʙʝ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʫʧʥʦʡ. 

¶ SDP 1.0 ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʜʦʤʣʷʪʴ ʦ ʪʦʤ, ʯʪʦ ʘʪʨʠʙʫʪʳ ʩʣʫʞʙʳ ʠʟʤʝʥʠʣʠʩʴ. 

¶ ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʝ ʦʧʠʩʳʚʘʝʪ ʠʥʪʝʨʬʝʡʩʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ 

ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʦʙʨʘʱʘʪʴʩʷ ʢ SDP. 

¶ SDP 1.0 ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʦʙʣʘʜʘʝʪ ʨʘʟʚʠʪʳʤ ʤʝʭʘʥʠʟʤʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʧʠʩʢʦʤ 

ʩʣʫʞʙ 

¶ SDP 1.0 ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʣʫʞʙʳ. 

ʀʩʧʦʣʴʟʫʷ ʧʨʦʪʦʢʦʣ Service Discovery Protocol, ʤʦʞʥʦ ʟʘʧʨʦʩʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʘʤʦʤ ʧʨʠʙʦʨʝ, ʦ ʝʛʦ ʫʩʣʫʛʘʭ ʠ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʵʪʠʭ ʫʩʣʫʛ, ʘ ʧʦʩʣʝ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʙʦʨʘʤʠ Bluetooth. 

 

ʇʨʦʪʦʢʦʣ, ʟʘʤʝʥʷʶʱʠʡ ʢʘʙʝʣʴ 

ɽʱʸ ʦʜʥʠʤ ʠʟ ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ L2CAP ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʷʚʣʷʝʪʩʷ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʸʥʥʦʡ ʚʳʰʝ ʩʭʝʤʳ, RFCOMM. ʕʪʦʪ ʧʨʦʪʦʢʦʣ ʵʤʫʣʠʨʫʝʪ 

ʩʦʝʜʠʥʝʥʠʝ PPP (point-to-point) ʧʦ ʩʝʨʠʡʥʦʤʫ ʧʦʨʪʫ (RS-232 ʠʣʠ EIATIA-232-E, ʙʦʣʝʝ 



ʠʟʚʝʩʪʥʳʤ ʢʘʢ COM-ʧʦʨʪʳ). ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʩʣʫʛ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʣʠʥʠʶ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʤʝʭʘʥʠʟʤ. ʏʝʨʝʟ ʥʝʛʦ ʨʘʙʦʪʘʝʪ ʪʘʢʠʝ ʩʣʫʞʙʳ ʢʘʢ, ʥʘʧʨʠʤʝʨ,LAN Access. ʕʪʘ ʩʣʫʞʙʘ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʵʤʫʣʷʮʠʷ Direct cable Connection, ʢʦʛʜʘ ʥʘʜʦ ʦʙʝʩʧʝʯʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ 

ʚʩʝʛʦ ʜʚʫʤʷ PC, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʭʦʜʘ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ LAN Access 

point, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʢʦʤʧʴʶʪʝʨ ʩ Bluetooth ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʜʢʣʶʯʝʥ ʢ LAN ʪʘʢ, ʢʘʢ ʦʥ ʤʦʛ 

ʙʳ ʧʦʜʢʣʶʯʠʪʴʩʷ ʯʝʨʝʟ dial-up ʩʦʝʜʠʥʝʥʠʝ.  

 

ʂʦʥʪʨʦʣʴ ʪʝʣʝʬʦʥʠʠ 

ɼʚʦʠʯʥʳʡ ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʪʝʣʝʬʦʥʠʝʡ (TCS Binary ʠʣʠ TCS BIN) ð ʧʨʦʪʦʢʦʣ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʙʠʪʳ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʢʦʥʪʨʦʣʴ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚʳʟʦʚʘ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʝʯʝʚʦʛʦ ʚʳʟʦʚʘ ʠʣʠ ʚʳʟʦʚʘ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ Bluetooth. 

ɺʜʦʙʘʚʦʢ ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʴʶ ʧʨʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʠ ʩ 

ʛʨʫʧʧʘʤʠ TCS-ʧʨʠʙʦʨʦʚ Bluetooth. 

 

ʋʧʨʘʚʣʝʥʠʝ ʪʝʣʝʬʦʥʠʝʡ ð ʢʦʤʘʥʜʳ ɸʊ 

ɻʨʫʧʧʘ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ Bluetooth SIG ʦʧʨʝʜʝʣʠʣʘ ʥʘʙʦʨ ɸʊ-ʢʦʤʘʥʜ, ʩ 

ʧʦʤʦɦ ʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʤʦʙʠʣʴʥʳʤ ʪʝʣʝʬʦʥʦʤ ʠʣʠ ʤʦʜʝʤʦʤ ʚ ʨʝʞʠʤʝ 

ʤʦʜʝʣʝʡ ʤʫʣʪɹʠʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʦʤʘʥʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ FAX-ʫʩʣʫʛʘʭ, ʩʧʝʮʠʬʠʮʠʨʫʶʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ. ʕʪʦ 

ʤʦʛʫʪ ʙʳʪʴ FAX-ʫʩʣʫʛʠ ʢʣʘʩʩʘ 1.0 ʠ ʢʣʘʩʩʘ 2.0. 

 

Voice ʠʣʠ Bluetooth audio 

Voice ʠʣʠ Bluetooth audio ʦʜʥʘ ʠʟ ʩʣʫʞʙ Bluetooth ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʩʠʥʭʨʦʥʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʜʦ 3 ʘʫʜʠʦʢʘʥʘʣʦʚ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʚʫʢʦʚʳʭ ʧʦʪʦʢʦʚ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ, ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʠʣʦʞʝʥʠʝʤ. ʄʘʢʩʠʤʘʣʴʥʦ ʟʚʫʢʦʚʦʡ ʧʦʪʦʢ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʩ 

ʪʦʯʥʦʩʪʴʶ ʚ 16 ʙʠʪ ʧʨʠ sampling rate 48 ʢɻʮ. ʂ ʩʦʞʘʣʝʥʠʶ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Bluetooth ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʜʘʚʘʪʴ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʶ ʩ ʥʦʨʤʘʣʴʥʳʤ ʢʘʯʝʩʪʚʦʤ.  

ʆʙʳʯʥʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʪʦʢʦʣ, 

ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ baseband protocol, ʥʦ ʜʣʷ ʵʪʦʛʦ ʩ ʫʩʧʝʭʦʤ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʠ L2CAP. L2CAP ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʝʥʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʘʫʜʠʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ Bluetooth voice, ʥʦ ʵʪʦʪ ʤʝʪʦʜ ʥʝʟʘʤʝʥʠʤ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ, ʢ ʧʨʠʤʝʨʫ, 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʘʫʜʠʦʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ Bluetooth ʠ ʥʝ Bluetooth ʩʝʪʷʤʠ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʭʦʨʦʰ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ ʜʘʥʥʳʭ. Bluetooth ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʝʱʸ ʙʦʣʝʝ ʥʘʜʸʞʥʫʶ ʟʘʱʠʪʫ, ʧʨʠ ʙʦʣʴʰʝʤ ʫʜʦʙʩʪʚʝ ʠ ʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʠ.  

 

ʇʨʦʪʦʢʦʣ ʪʦʯʢʘ-ʪʦʯʢʘ 

ɺ ʪʝʭʥʦʣʦʛʠʠ Bluetooth ʧʨʦʪʦʢʦʣ PPP (point-to point protocol) ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ 

çʧʦʚʝʨʭè RFCOMM. ʉʦʝʜʠʥʝʥʠʷ PPP ʩʣʫʞʘʪ ʩʨʝʜʩʪʚʦʤ, ʧʦʟʚʦʣʷʶɦ ʠʤ ʧʝʨʝʤʝʱʘʪʴ IP-

ʧʘʢʝʪʳ ʩ ʫʨʦʚʥʷ ʈʈʈ ʥʘ ʫʨʦʚʝʥʴ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ. 

 

ʇʨʦʪʦʢʦʣ TCP/UDP/IP 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʤʝʡʩʪʚʦ ʧʨʦʪʦʢʦʣʦʚ TCP/IP ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʚʦ 

ʚʩʝʤ ʤʠʨʝ. ʉʪʝʢʠ TCP/IP ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʩʘʤʳʭ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ɺʩʪʨʘʠʚʘʥʠʝ ʵʪʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʚ ʧʨʠʙʦʨʳ Bluetooth ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ ʩ ʣʶʙʳʤ ʜʨʫʛʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ Internet. ʊʘʢʦʡ ʧʨʠʙʦʨ Bluetooth, ʙʫʜʴ ʪʦ ʩʦʪʦʚʳʡ ʛʦʣʦʚʥʦʡ 

ʢʦʤʧʣʝʢʪ çʥʘʫʰʥʠʢʠ - ʤʠʢʨʦʬʦʥè ʠʣʠ ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʪʝʤ ʢʘʢ 

çʤʦʩʪʠʢè ʢ Internet. 

TCP/IP/PPP ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʭ ʩʮʝʥʘʨʠʷʭ ʩʧʝʮʠʬʠʢʘʮʠʠ Bluetooth 1.0 ʢʘʢ ʤʦʩʪʠʢ ʢ 

Internet, ʘ ʪʘʢʞʝ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʝʭʘʥʠʟʤ ʜʣʷ ʧʨʦʪʦʢʦʣʘ WAP. 



 

ʇʨʦʪʦʢʦʣ OBEX 

ʇʨʦʪʦʢʦʣ IrOBEX (Infrared Objet Exchange Protocol) ʠʣʠ, ʢʦʨʦʯʝ, OBEX, ʷʚʣʷʝʪʩʷ 

ʩʝʘʥʩʦʚʳʤ ʧʨʦʪʦʢʦʣʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʘʩʩʦʮʠʘʮʠʝʡ IrDA ʜʣʷ ʧʨʦʩʪʦʛʦ, ʧʦʵʪʘʧʥʦʛʦ 

ʦʙʤʝʥʘ ʦʙʲʝʢʪʘʤʠ. OBEX, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʩʭʦʜʥʫʶ ʩ ʅʊʊʈ, 

ʠʩʧʦʣʴʟʫʝʪ ʤʦʜʝʣʴ ʢʣʠʝʥʪʘ-ʩʝʨʚʝʨʘ ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʥʠ ʦʪ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ API-ʠʥʪʝʨʬʝʡʩʘ. ʅʘʨʷʜʫ ʩ ʩʘʤʠʤ ʧʨʦʪʦʢʦʣʦʤ ð çʛʨʘʤʤʘʪʠʢʦʡè ʜʣʷ 

ʆɺɽʍ-ʧʝʨʝʛʦʚʦʨʦʚ ʤʝʞʜʫ ʧʨʠʙʦʨʘʤʠ ð ʆɺɽʍ ʜʘʝʪ ʪʘʢʞʝ ʤʦʜʝʣʴ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʠ ʦʧʝʨʘʮʠʡ. ɺʜʦʙʘʚʦʢ ʆɺɽʍ ʦʧʨʝʜʝʣʷʝʪ ʦʛʣʘʚʣʝʥʠʝ ʧʘʧʦʢ, ʢʦʪʦʨʦʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʩʦʜʝʨʞʠʤʦʛʦ ʧʘʧʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʫʜʘʣʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʪʦʢʦʣ RFCOMM ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʩʣʦʡ ʜʣʷ ʆɺɽʍ; ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʩʢʦʨʝʝ ʚʩʝʛʦ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʪʨʘʥʩʧʦʨʪʘ ʪʘʢʞʝ ʠ TCP/IP. 

 

ʌʦʨʤʘʪ ʩʦʜʝʨʞʠʤʦʛʦ 

ʌʦʨʤʘʪʳ vCard (ʦʙʤʝʥ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʝʣʦʚʳʤʠ ʢʘʨʪʦʯʢʘʤʠ) ʠ vCalendar (ʦʙʤʝʥ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʘʣʝʥʜʘʨʥʳʤʠ ʜʘʥʥʳʤʠ) ʷʚʣʷʶʪʩʷ ʦʪʢʨʪrʳʤʠ ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʥʩʦʨʮʠʫʤʦʤ Versit ʠ ʢʦʥʪʨʦʣʠʨʫʁ ʪʩʷ ʩʝʛʦʜʥʷ ʢʦʥʩʦʨʮʠʫʤʦʤ Internet 

Mail. ʉʘʤʠ ʧʦ ʩʝʙʝ vCard ʠ vCalendar ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʥʠʢʘʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ʆʥʠ ʦʧʨʝʜʝʣʷʁ ʪ ʪʦʣʴʢʦ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴʩʷ. 

ɼʚʘ ʜʨʫʛʠʭ ʬʦʨʤʘʪʘ ʩʦʜʝʨʞʠʤʦʛʦ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʨʦʪʦʢʦʣʦʤ OBEX, ð ʵʪʦ 

ʬʦʨʤʘʪʳ vMessage (çʩʦʦʙʱʝʥʠʝè) ʠ vNote (çʟʘʤʝʪʢʘè). ʆʥʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʤʝʥʘ ʩʦʦʙɦ ʝʥʠʷʤʠ ʠ ʟʘʤʝʯʘʥʠʷʤʠ. ʆʥʠ ʦʧʨʝʜʝʣʝʥʳ ʚ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʀʥʬʨʘʢʨʘʩʥʳʭ ʤʦʙʠʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (IrMC ð Infrared Mobile 

Communications). ʊʘʤ ʞʝ ʦʧʨʝʜʝʣʝʥ ʬʦʨʤʘʪ ʞʫʨʥʘʣʴʥʳʭ ʬʘʡʣʦʚ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. 

 

ʇʨʦʪʦʢʦʣ ʙʝʩʧʨʦʚʦʜʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʇʨʦʪʦʢʦʣ ʙʝʩʧʨʦʚʦʜʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (WAP ð Wireless Application Protocol), 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʌʦʨʫʤʦʤ WAP, ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʩʝʪʷʭ. 

ʎʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʩʝʪʠ Internet ʠ ʝʝ ʪʝʣʝʬʦʥʥʳʝ 

ʫʩʣʫʛʠ ʥʘ ʮʠʬʨʦʚʳʝ ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʳ ʠ ʥʘ ʜʨʫʛʠʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʨʤʠʥʘʣʳ  

ʀʜʝʷ, ʩʪʦʷʱʘʷ ʟʘ ʨʘʟʨʘʙʦʪʢʦʡ WAP, ð ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʩʨʝʜʳ WAE (WAP Application Environment). 

ʂ ʪʘʢʠʤ ʧʨʠʣʦʞʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʙʨʘʫʟʝʨʳ WML ʠ WTA, ʩʧʦʩʦʙʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ ʥʘ ʇʂ. ʇʦʩʪʨʦʝʥʠʝ ʰʣʶʟʦʚ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʚʷʟʴ ʤʝʞʜʫ WAP-ʩʝʨʚʝʨʘʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʥʘ ʇʂ ʧʦʟʚʦʣʷʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ çʩʢʨʪrʦʡè ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʩ ʇʂ ʥʘ ʪʝʣʝʬʦʥʥʫʶ ʛʘʨʥʠʪʫʨʫ ʠ ʪ.ʜ. 

 

ʄʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ çʉʠʥʝʛʦ ɿʫʙʘè ʦʙʣʝʛʯʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʘʞʜʘʷ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʝʝ çʧʨʦʬʠʣʝʤè. ʇʨʦʬʠʣʴ ʦʧʨʝʜʝʣʷʝʪ 

ʧʨʦʪʦʢʦʣʳ ʠ ʠʭ ʩʧʝʮʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ (feature), ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʜʘʥʥʫʶ ʤʦʜʝʣʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɻʨʫʧʧʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ Bluetooth SIG ʦʧʨʝʜʝʣʠʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʘʙʦʨ 

ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʠʭ ʧʨʦʬʠʣʷʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʯʝʪʳʨʝ ʧʨʦʬʠʣʷ çʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʁ ʪʩʷ ʚ ʙʦʣʝʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʬʠʣʷʭ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

¶ GAP ð ʪʠʧʦʚʦʡ ʧʨʦʬʠʣʴ ʜʦʩʪʫʧʘ;  



¶ SPP ð ʧʨʦʬʠʣʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ;  

¶ SDAP ð ʧʨʦʬʠʣʴ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʫʩʣʫʛ;  

¶ GOEP ð ʧʨʦʬʠʣʴ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʦʙʤʝʥʘ ʦʙʲʝʢʪʘʤʠ. 

 

ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʪʦʢʦʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ Bluetooth 

ʇʨʦʪʦʢʦʣʳ Bluetooth ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ. ʅʠʞʥʠʝ ʫʨʦʚʥʠ ʧʨʦʪʦʢʦʣʴʥʦʛʦ ʩʪʝʢʘ Bluetooth 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʛʠʙʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʪʦʢʦʣʦʚ. ɼʨʫʛʠʝ ʧʨʦʪʦʢʦʣʳ, ʪʘʢʠʝ ʢʘʢ RFCOMM, ʧʦʣʫʯʝʥʥʳʝ ʘʜʘʧʪʘʮʠʝʡ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʳʝ ʣʠʰʴ ʩʣʝʛʢʘ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ. 

ʇʨʦʪʦʢʦʣʳ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʝʟ ʤʦʜʠʬʠʢʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʝʭʥʦʣʦʛʠʝʡ 

Bluetooth, ʘ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʫʩʠʣʠʷʤʠ.  

ʉʧʝʮʠʬʠʢʘʮʠʷ 

ʉʧʝʮʠʬʠʢʘʮʠʷ Bluetooth ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: Core (çʩʝʨʜʮʝʚʠʥʘè) ʠ Profiles 

(çʧʨʦʬʠʣʠè). ʀʤ ʧʦʩʚʷʱʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʪʦʤʘ ʩʧʝʮʠʬʠʢʘʮʠʠ. ʀʭ 

ʦʙʲʝʤ, ʦʢʨʫʛʣʝʥʥʦ, ð 1100 ʠ 450 ʩʪʨʘʥʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʝʱʝ ʥʝʩʢʦʣʴʢʦ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʜʝʦʣʦʛʠʠ ʦʪʜʝʣʴʥʳʭ ʚʦʧʨʦʩʦʚ: ʚ ʪʦʤ ʯʠʩʣʝ ð ʙʫʤʘʛʠ ʧʦ 

ʧʨʦʪʦʢʦʣʥɹʦʡ ʘʨʭʠʪʝʢʪʫʨʝ çʉʠʥʝʛʦ ɿʫʙʘè ʠ ʧʦ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʏʘʩʪʴ Core ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʯʘʩʪʝʡ: 

¶ ʯʘʩʪʴ ɸ: ʨʘʜʠʦ ʩʧʝʮʠʬʠʢʘʮʠʷ;  

¶ ʯʘʩʪʴ ɺ: ʩʧʝʮʠʬʠʢʘʮʠʷ ʦʩʥʦʚʥʦʡ ʧʦʣʦʩʳ;  

¶ ʯʘʩʪʴ ʉ: ʧʨʦʪʦʢʦʣ Link Manager;  

¶ ʯʘʩʪʴ D: ʩʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʪʦʢʦʣʘ Logical Link Control and Adaptation;  

¶ ʯʘʩʪʴ ɽ: ʧʨʦʪʦʢʦʣ ʦʙʥʘʨʫʞʝʥʠʷ ʫʩʣʫʛ Service Discovery Protocol. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʪʨʠ ʯʘʩʪʠ ʜʦʙʘʚʣʝʥʠʡ, ʤʘʨʢʠʨʫʝʤʳʭ ʢʘʢ ʯʘʩʪʠ: F:1, F:2, F:3, 

F:4; H:1, H:2, H:3, H:4; I:1, I:2, I:3, ʘ ʪʘʢʞʝ ʜʝʚʷʪʴ ʧʨʠʣʦʞʝʥʠʡ: Appendix: I ð IX. ɼʘʜʠʤ 

ʚʳʙʦʨʦʯʥʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʜʦʙʘʚʣʝʥʠʡ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʏʘʩʪʴ F:1 ð RFCOMM ʩʦ ʩʪʘʥʜʘʨʪʦʤ TS 07.10. 

RFCOMM ð ʧʨʦʩʪʦʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʵʤʫʣʷʮʠʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʦʚ ʥʘʜ ʧʨʦʪʦʢʦʣʦʤ L2 CAP (Logical Link Control and Adaptation 

Protocol). RFCOMM ʦʩʥʦʚʘʥ ʥʘ ʩʪʘʥʜʘʨʪʝ TS 07.10; ʧʨʦʪʦʢʦʣ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ 

ʥʝʢʦʪʦʨʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ TS 07.10. 

ʏʘʩʪʴ F:2 ð ʀʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ IrDA. 

ɸʩʩʦʮʠʘʮʠʷ ʠʥʬʨʘʢʨʘʩʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ IrDA (Infrared Data Association) ʚ ʘʧʨʝʣʝ 

1999 ʛʦʜʘ ʚʳʧʫʩʪʠʣʘ ʩʧʝʮʠʬʠʢʘʮʠʶ ʧʨʦʪʦʢʦʣʘ IrOBEX (IrDA Object Exchange Protocol ð 

ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʦʙʲʝʢʪʘʤʠ IrDA). 

ʎʝʣʴ ʜʦʢʫʤʝʥʪʘ F:2 ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʚʦʟʤʦʞʥʦʡ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʚ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʤ ʜʠʘʧʘʟʦʥʝ (short-

range RF), ʪʘʢ ʠ ʚ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʨʝʜʝ (IR media). ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʜʚʫʭ ʩʨʝʜ ʠʤʝʝʪ ʩʚʦʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʬʨʘʛʤʝʥʪʠʨʦʚʘʪʴ ʦʙʣʘʩʪʴ ʧʨʠʣʦʞʝʥʠʡ, F:2 ʦʧʨʝʜʝʣʷʝʪ 

çʧʝʨʝʩʝʯʝʥʠʝè, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʩʭʦʜʠʪʴʩʷ ʧʨʠʣʦʞʝʥʠʷ Bluetooth ʠ IrDA. ʕʪʠʤ 

ʧʝʨʝʩʝʯʝʥʠʝʤ ʠ ʷʚʣʷʝʪʩʷ IrOBEX. 

IrOBEX ð ʩʝʘʥʩʦʚʳʡ ʧʨʦʪʦʢʦʣ. ʕʪʦʪ ʧʨʦʪʦʢʦʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʧʝʨʴ ʠ ʪʝʭʥʦʣʦʛʠʝʡ 

Bluetooth, ʧʦʟʚʦʣʷʷ ʧʨʠʣʦʞʝʥʠʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʙʦ ʨʘʜʠʦ-ʪʝʭʥʦʣʦʛʠʶ ʩʘʤʦʛʦ Bluetooth, 

ʣʠʙʦ ʠʥʬʨʘʢʨʘʩʥʫʶ ʪʝʭʥʦʣʦʛʠʶ IrDA. ʆʜʥʘʢʦ ʭʦʪʷ ʠ IrDA, ʠ Bluetooth ʨʘʩʩʯʠʪʘʥʳ ʥʘ 

ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʚʷʟʴ, ʦʥʠ ʠʤʝʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʦʪʦʢʦʣʘʤ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ. ʇʦʵʪʦʤʫ F:2 ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ IrOBEX (ʢʦʨʦʪʢʦ, OBEX) 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ RFCOMM ʠ TCP/IP. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʵʪʦʪ ʧʨʦʪʦʢʦʣ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ 

ʦʙʤʝʥʘ ʦʙʲʝʢʪʘʤʠ ʠʥʬʨʘʢʨʘʩʥʦʡ ʩʚʷʟʠ ʠ ʙʳʣ ʧʦʤʝʱʝʥ ʚʥʫʪʨʠ ʠʝʨʘʨʭʠʠ ʧʨʦʪʦʢʦʣʦʚ IrDA. 



ʆʜʥʘʢʦ ʦʥ ʤʦʞʝʪ ʧʦʷʚʣʷʪʴʩʷ ʥʘʜ ʜʨʫʛʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʣʦʷʤʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ʥʘʜ 

RFCOMM ʠ TCP/IP. 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʪʦʢʦʣʘ IrOBEX, ʚʳʧʫʱʝʥʥʘʷ ʘʩʩʦʮʠʘʮʠʝʡ IrDA, ʜʘʝʪ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʩʝʘʥʩʦʚʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʢʦʪʦʨʘʷ ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʜʠʘʣʦʛ ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʨʠʙʦʨʘʤʠ. ʇʨʦʪʦʢʦʣ IrOBEX ʩʣʝʜʫʝʪ ʜʠʘʣʦʛʦʚʦʡ ʧʘʨʘʜʠʛʤʝ çʟʘʧʨʦʩ-ʦʪʚʝʪè 

(request-response) ʤʦʜʝʣʠ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ. Bluetooth ʦʧʨʝʜʝʣʷʝʪ IrOBEX ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ (connection oriented), ʭʦʪʷ IrDA ʦʧʨʝʜʝʣʠʣʘ 

ʝʛʦ ʠ ʚ ʨʝʞʠʤʝ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ (connectionless). ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ IrOBEX 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʧʨʦʪʦʢʦʣʳ ʘʨʭʠʪʝʢʪʫʨʳ Bluetooth, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʝʜʠʥʝʥʠʡ. 

ʏʘʩʪʴ F:3 ð ʉʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʪʦʢʦʣʘ Telephone Control Protocol Specification. 

ʏʘʩʪʴ F:4 ð ʊʨʝʙʦʚʘʥʠʝ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ Bluetooth ʢʘʢ ʥʦʩʠʪʝʣʷ WAP. 

ʏʘʩʪʴ H:1 ð ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ ʛʦʣʦʚʥʦʡ 

ʤʘʠhʥʳ. 

ʏʘʩʪʴ H:2 ð ʊʨʘʥʩʧʦʨʪʥʳʡ ʩʣʦʡ HCI USB. 

ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʠʥʪʝʨʬʝʡʩʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʰʠʥʳ USB ʢ ʘʧʧʘʨʘʪʫʨʝ Bluetooth. 

ʏʘʩʪʴ H:3 ð ʊʨʘʥʩʧʦʨʪʥʳʡ ʩʣʦʡ HCI RS232. 

ʏʘʩʪʴ ʅ:4 ð ʊʨʘʥʩʧʦʨʪʥʳʡ ʩʣʦʡ HCI UART. 

ɼʦʢʫʤʝʥʪʳ I:1, I:2, I:3 ʦʪʥʦʩʷʪʩʷ ʢ ʚʦʧʨʦʩʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʏʘʩʪʴ I:1 ð ʊʝʩʪʦʚʳʡ ʨʝʞʠʤ Bluetooth. ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʝʩʪʠʨʫʝʤʦʛʦ 

ʧʨʠʙʦʨʘ (DUT ð Device Under Test) ʠ ʪʝʩʪʝʨʘ. 

ʊʝʩʪʝʨ ʠ ʪʝʩʪʠʨʫʝʤʳʡ ʧʨʠʙʦʨ ʦʙʨʘʟʫʶʪ ʧʠʢʦʩʝʪʴ, ʚ ʢʦʪʦʨʦʡ ʪʝʩʪʝʨ ʠʛʨʘʝʪ ʨʦʣʴ 

ʚʝʜʫʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʝʩʪʠʨʫʝʤʳʡ ʧʨʠʙʦʨ ð ʚʝʜʦʤʦʛʦ. ʊʝʩʪʝʨ ʠʤʝʝʪ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʚʩʝʡ ʧʨʦʮʝʜʫʨʦʡ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʂʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʵʬʠʨʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ ʧʨʦʪʦʢʦʣʘ LMP. ɸʧʧʘʨʘʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʩ ʪʝʩʪʠʨʫʝʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʥʦ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

 

ʊʝʩʪʦʚʳʡ ʨʝʞʠʤ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʤʦʜʝʣʠ Bluetooth.  

ʂʦʛʜʘ ʪʝʩʪʠʨʫʝʤʳʡ ʧʨʠʙʦʨ ʚʳʭʦʜʠʪ ʠʟ ʪʝʩʪʦʚʦʛʦ ʨʝʞʠʤʘ, ʦʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ 

ʦʞʠʜʘʥʠʷ. ʇʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʧʨʠʙʦʨ ʜʦʣʞʝʥ ʚʦʡʪʠ ʚ ʩʦʩʪʦʷʥʠʝ ʦʞʠʜʘʥʠʷ. 

ɸʢʪʠʚʘʮʠʷ ʧʨʠʙʦʨʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʣʦʢʘʣʴʥʦ (ʯʝʨʝʟ ʘʧʧʘʨʘʪʥʳʡ ʠʣʠ ʣʦʢʘʣʴʥʳʡ 

ʠʥʪʝʨʬʝʡʩ) ʠʣʠ ʯʝʨʝʟ ʵʬʠʨʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ɺ ʜʦʢʫʤʝʥʪʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʪʝʩʪʦʚʳʭ ʢʦʤʘʥʜ ʠ ʩʮʝʥʘʨʠʝʚ. 

ʏʘʩʪʴ I:2 ð ʊʨʝʙʦʚʘʥʠʝ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ Bluetooth. 

ɼʦʢʫʤʝʥʪ I:2 ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʧʨʘʚʦʚʳʝ ʚʦʧʨʦʩʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ Bluetooth. ɺ ʥʝʤ ʨʘʟʣʠʯʘʶʪʩʷ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʫʯʘʩʪʥʠʢʦʚ 

ʜʚʠʞʝʥʠʷ Bluetooth. ʆʥʠ ʧʦʜʧʠʩʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʛʣʘʰʝʥʠʷ (ʩʦʛʣʘʰʝʥʠʝ 

ʧʨʦʤʦʫʪʝʨʘ ʠ ʩʦʛʣʘʰʝʥʠʝ ʚʦʩʧʨʝʝʤʥʠʢʘ) ʠ ʧʦʣʫʯʘʶʪ ʪʝ ʠʣʠ ʠʥʳʝ ʣʠʮʝʥʟʠʠ. 

ɼʦʢʫʤʝʥʪ ʩʧʝʮʠʬʠʮʠʨʫʝʪ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʠʟʜʝʣʠʝ, 

ʯʪʦʙʳ ʙʳʪʴ çʩʦʚʤʝʩʪʠʤʳʤ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡè. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʜʘʝʪ ʦʧʠʩʘʥʠʝ ʇʨʦʛʨʘʤʤʳ 

ʢʚʘʣʠʬʠʢʘʮʠʠ Bluetooth. ʊʨʝʙʦʚʘʥʠʷ, ʚʳʜʚʠʛʘʝʤʳʝ ʦʪʜʝʣʴʥʳʤʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ, ʚ 

ʜʦʢʫʤʝʥʪ ʥʝ ʚʭʦʜʷʪ. 

ɺ ʜʦʢʫʤʝʥʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʛʣʦʩʩʘʨʠʡ ʠʟ 16 ʪʝʨʤʠʥʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʪʦʢʦʣʘ, ʩʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʬʠʣʷ, ʧʨʦʮʝʩʩ 

ʢʚʘʣʠʬʠʢʘʮʠʠ Bluetooth (ʨʠʩ. 8). 



 
 

ʈʠʩ. 8.8. ʉʭʝʤʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ Bluetooth 

 

BQTF ð ʫʩʪʘʥʦʚʢʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ Bluetooth Qualification Tooth Facility; 

BQA ð ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʢʚʘʣʠʬʠʢʘʮʠʠ Bluetooth Qualification Administrator; BQB ð 

ʢʚʘʣʠʬʠʢʘʪʦʨ Bluetooth Qualification Bod. 

ʈʝʟʶʤʝ ʧʨʦʮʝʩʩʘ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʆʨʛʘʥʠʟʘʮʠʷ - ʚʦʩʧʨʠʝʤʥʠʢ ʧʝʨʝʜʘʝʪ ʠʟʜʝʣʠʝ, ʧʦʜʣʝʞʘʱʝʝ ʢʚʘʣʠʬʠʢʘʮʠʠ Bluetooth, 

ʥʘ ʪʝʩʪʦʚʫʶ ʫʩʪʘʥʦʚʢʫ BQTF. ʀʟʛʦʪʦʚʠʪʝʣʴ ʜʦʣʞʝʥ ʫʢʦʤʧʣʝʢʪʦʚʘʪʴ ʠʟʜʝʣʠʝ ʚʨʝʤʝʥʥʳʤʠ 

ʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʩʘʤʫ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʝʩʪʠʨʦʚʘʥʠʷ. BQTF ʥʝ ʦʙʷʟʘʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ çʚʪʦʨʠʯʥʳʝ ʩʠʩʪʝʤʳè, ʪʘʢʠʝ ʢʘʢ ʣʦʢʘʣʴʥʳʝ 

ʩʝʪʠ, ʪʝʣʝʬʦʥʥʳʝ ʩʝʪʠ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ʠʣʠ ʩʝʪʠ GSM. 

ɼʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʘ ʠʤʝʥʥʦ ʦʧʠʩʘʥʠʝ ʠʟʜʝʣʠʷ, 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʜʝʢʣʘʨʘʮʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ (Implementation Conformance 

Statement). ʋʩʪʘʥʦʚʢʘ BQTF ʧʨʦʚʝʨʷʝʪ ʢʘʞʜʫʶ ʟʘʷʚʣʝʥʥʫʶ ʚ ʜʝʢʣʘʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʴ çʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʢʫʱʝʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʩʪʘ ʠ ʧʦʣʠʪʠʢʦʡ, 

ʧʨʦʚʦʜʠʤʦʡ ʙʶʨʦ BQRB. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʠʟʜʝʣʠʶ 

ʧʦʩʳʣʘʶʪʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʦʤʫ ʣʠʮʫ BQB ʩ ʟʘʷʚʢʦʡ ʥʘ ʚʢʣʶʯʝʥʠʝ ʠʟʜʝʣʠʷ ʚ ʩʧʠʩʦʢ 

çʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ Bluetoothè. 

ʋʧʦʣʥʦʤʦʯʝʥʥʦʝ ʣʠʮʦ BQB ʚʳʧʫʩʢʘʝʪ ɿʘʧʠʩʢʫ ʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʤ ʠʟʜʝʣʠʠ ʠ ʩ 

ʨʘʟʨʝʰʝʥʠʷ ʟʘʷʚʠʪʝʣʷ ʧʦʤʝʱʘʝʪ ʠʟʜʝʣʠʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ, ʚ 

ʢʦʪʦʨʦʡ ʩ ʥʠʤ ʤʦʞʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʣʶʙʘʷ ʜʨʫʛʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. 

ʋʩʪʘʥʦʚʢʘ BQTF ʤʦʞʝʪ ʙʳʪʴ çʪʝʩʪʦʚʦʡ ʧʘʣʘʪʦʡè ʪʨʝʪʴʝʡ ʬʠʨʤʳ, ʠʣʠ ʞʝ 

ʚʥʫʪʨʠʬʠʨʤʝʥʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʟʘʷʚʠʪʝʣʷ. ʋʧʦʣʥʦʤʦʯʝʥʥʦʝ ʣʠʮʦ BQB ʪʘʢʞʝ ʤʦʞʝʪ 

ʙʪrʴ ʚʥʝʰʥʠʤ ʠʣʠ ʚʥʫʪʨʝʥʥʠʤ. ʂʘʢ çʫʩʪʘʥʦʚʢʘè, ʪʘʢ ʠ çʣʠʮʦè ʜʦʣʞʥʳ ʙʳʪʴ 

ʘʚʪʦʨʠʟʦʚʘʥʳ ʙʨʁʦ BQRD. 

ʋʩʣʫʛʠ BQTF ʠ BQB ʥʝ ʷʚʣʷʶʪʩʷ ʙʝʩʧʣʘʪʥʳʤʠ; ʟʘʷʚʠʪʝʣʴ ʚʦʟʤʝʱʘʝʪ ʠʤ ʨʘʩʭʦʜʳ ʠ 

ʦʧʣʘʯʠʚʘʝʪ ʚʩʝ ʠʭ ʫʩʣʫʛʠ. ʇʦʜʧʠʩʘʥʠʝ ʩʦʛʣʘʰʝʥʠʡ ʩ BQTF, BQB ʠ, ʚʦʟʤʦʞʥʦ, ʩ BQA ʦ 

ʥʝʨʘʟʛʣʘʰʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ, ʚʭʦʜʠʪ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʟʘʷʚʠʪʝʣʷ. ɹʶʨʦ BQRD 

ʚʳʩʪʘʚʣʷʝʪ ʪʘʢʞʝ ʩʯʝʪ ʟʘ ʢʘʞʜʦʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʠʟʜʝʣʠʝ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʣʘʪʘ ʚ ʨʘʟʤʝʨʝ 3 ʪʳʩ. ʜʦʣʣ., ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥʘ ʙʫʜʝʪ ʨʘʟ ʚ ʛʦʜ 

ʧʝʨʝʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʏʘʩʪʴ I:3 ð ʀʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʝʤ. 

ʅʘʩʪʘʣʠ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʩʪʨʝʤʠʪʩʷ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ 

ʨʘʩʰʠʨʷʶʱʫʶ ʧʣʘʪʫ. ʅʘ ʤʘʪʝʨʠʥʩʢʠʭ ʧʣʘʪʘʭ ʠ ʥʘ ʨʘʩʰʠʨʷʶʱʠʭ ʧʣʘʪʘʭ ʨʘʟʤʝʱʘʶʪʩʷ 

çʟʘʢʘʟʥʳʝè ʤʠʢʨʦʩʭʝʤʳ ʚʩʝ ʙʦʣʝʝ ʙʦʛʘʪʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 



ɼʝʚʷʪʴ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʝʨʚʳʡ ʪʦʤ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʪʘʢʦʚʳ. 

ʇʨʠʣʦʞʝʥʠʝ I ð ʀʩʪʦʨʠʷ ʚʝʨʩʠʡ.  

ʇʨʠʣʦʞʝʥʠʝ II ð ʈʘʟʨʘʙʦʪʯʠʢʠ.  

ʇʨʠʣʦʞʝʥʠʝ III ð ʉʦʢʨʘʱʝʥʠʷ.  

ʇʨʠʣʦʞʝʥʠʝ IV ð ʆʙʨʘʟʮʳ ʜʘʥʥʳʭ.  

ʇʨʠʣʦʞʝʥʠʝ V ð ɸʫʜʠʦ Bluetooth.  

ʇʨʠʣʦʞʝʥʠʝ VI ð ʊʘʡʤʝʨʳ Bluetooth.  

ʇʨʠʣʦʞʝʥʠʝ VII ð ʆʧʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʧʝʡʜʞʠʥʛʘ.  

ʇʨʠʣʦʞʝʥʠʝ VIII ð ʇʨʠʩʚʦʝʥʠʝ ʥʦʤʝʨʘ.  

ʇʨʠʣʦʞʝʥʠʝ IX ð ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ. 

ɺʪʦʨʦʡ ʪʦʤ ʩʦʩʪʦʠʪ ʠʟ 13 ʧʨʦʬʠʣʝʡ: 

ʯʘʩʪʴ ʂ:1 ð ʇʨʦʬʠʣʴ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ;  

ʯʘʩʪʴ ʂ:2 ð ʇʨʦʬʠʣʴ ʧʨʠʣʦʞʝʥʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʩʣʫʛ;  

ʯʘʩʪʴ ʂ:3 ð ʇʨʦʬʠʣʴ ʙʝʩʧʨʦʚʦʜʥʦʡ ʪʝʣʝʬʦʥʠʠ;  

ʯʘʩʪʴ ʂ:4 ð ʇʨʦʬʠʣʴ Intercom;  

ʯʘʩʪʴ ʂ:5 ð ʇʨʦʬʠʣʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ;  

ʯʘʩʪʴ ʂ:6 ð ʇʨʦʬʠʣʴ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʣʝʢʪʘ;  

ʯʘʩʪʴ ʂ:7 ð ʇʨʦʬʠʣʴ ʢʦʤʤʫʪʠʨʫʝʤʦʛʦ ʚʳʭʦʜʘ ʥʘ ʩʝʪʴ;  

ʯʘʩʪʴ ʂ:8 ð ʇʨʦʬʠʣʴ ʬʘʢʩʘ;  

ʯʘʩʪʴ ʂ:9 ð ʇʨʦʬʠʣʴ ʜʦʩʪʫʧʘ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ;  

ʯʘʩʪʴ ʂ:10 ð ʇʨʦʬʠʣʴ ʦʙʱʝʛʦ ʦʙʤʝʥʘ ʦʙʲʝʢʪʘʤʠ;  

ʯʘʩʪʴ ʂ:11 ð ʇʨʦʬʠʣʴ ʧʦʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʩʪʝʢ;  

ʯʘʩʪʴ ʂ:12 ð ʇʨʦʬʠʣʴ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ;  

ʯʘʩʪʴ ʂ:13 ð ʇʨʦʬʠʣʴ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

ɺʪʦʨʦʡ ʪʦʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʪʨʝʤʷ ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʫʢʘʟʘʪʝʣʝʤ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ Bluetooth ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ: çɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʪʦʢʦʣʘ Bluetoothè, çɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ Bluetoothè, çɸʨʭʠʪʝʢʪʫʨʘ ʩʣʦʷ ʦʙʥʘʨʫʞʝʥʠʷ ʫʩʣʫʛ Bluetoothè. 

ʏʘʩʪʴ ɸ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʦʩʚʷʱʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʘʥʩʠʚʝʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ 

ʯʘʩʪʦʪʝ 2,4 ɻɻʮ ʚ ʨʝʞʠʤʝ ʧʨʳʛʘʶʱʠʭ ʯʘʩʪʦʪ. ʇʦʣʦʩʘ 2400-2483,5 ʄɻʮ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦ-ʥʘʫʯʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ. ɺ ʩʧʝʮʠʬʠʢʘʮʠʠ ʫʢʘʟʳʚʘʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ (ʀʩʧʘʥʠʷ, ʌʨʘʥʮʠʷ, ʗʧʦʥʠʷ). ʂʘʢʠʝ-ʣʠʙʦ ʫʧʦʤʠʥʘʥʠʷ ʦ ʈʦʩʩʠʠ 

ʦʪʩʫʪʩʪʚʫʶʪ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʨʫʧʥʘʷ ʯʘʩʪʴ ɺ. ɿʜʝʩʴ ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

Bluetooth ʢʘʢ ʨʘʜʠʦ-ʟʚʝʥʘ (radio-link) ʙʣʠʞʥʝʛʦ ʜʝʡʩʪʚʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʟʘʤʝʥʳ 

ʢʘʙʝʣʝʡ, ʧʦʜʢʣʶʯʘʶʱʠʭ ʧʦʨʪʘʪʠʚʥʳʝ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ. 

Bluetooth ʜʝʡʩʪʚʫʝʪ ʚ ʥʝʣʠʮʝʥʟʠʨʫʝʤʦʡ ISM ʧʦʣʦʩʝ ʥʘ ʯʘʩʪʦʪʝ 2.4 ɻɻʮ. ɼʣʷ ʙʦʨʴʙʳ ʩ 

ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ ʠ ʬʝʜʠʥʛʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʳʛʘʶʱʘʷ ʯʘʩʪʦʪʘ ʪʨʘʥʩʠʚʝʨʘ. ɼʣʷ ʧʦʣʥʦʡ 

ʜʫʧʣʝʢʩʥʦʡ ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʭʝʤʘ TDD (Time Division Duplex ð çʜʫʧʣʝʢʩ ʩ 

ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤè). 

ɺ ʩʠʩʪʝʤʘʭ Bluetooth ʦʧʨʝʜʝʣʷʪʩʷ ʧʷʪʴ ʪʠʧʦʚ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ: ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʝʤ LC (Link Control); ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʜʠʩʧʝʪʯʝʨʘʤʠ ʩʚʷʟʠ 

ʚʝʜʫʱʝʛʦ ʠ ʚʝʜʦʤʳʭ ʫʩʣʫʛ LM (Link Manager); ʘʩʠʥʭʨʦʥʥʳʡ ʠ ʠʟʦʭʨʦʥʥʳʡ ʢʘʥʘʣʳ 

ʧʦʣɹʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ UA/UI; ʢʘʥʘʣ ʩʠʥʭʨʦʥʥʳʭ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ US, 

ʨʝʘʣʠʟʫʝʤʳʡ ʥʘ ʩʚʷʟʠ SCO.  

 

ʕʣʝʤʝʥʪʥʘʷ ʙʘʟʘ Bluetooth 

ʆʜʥʦ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʫʩʧʝʭʘ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ Bluetooth ï ʥʝʜʦʨʦʛʘʷ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ. ʕʪʦ ʪʝʤ ʙʦʣʝʝ ʚʘʞʥʦ, ʯʪʦ ʜʣʷ ʤʥʦʛʠʭ ʫʩʪʨʦʡʩʪʚ 

ʙʝʩʧʨʦʚʦʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ï ʵʪʦ ʬʘʢʪʠʯʝʩʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ, ʭʦʪʷ ʠ ʚʘʞʥʘʷ ʬʫʥʢʮʠʷ. ʀ 

ʩʪʦʠʪʴ ʦʥʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʫʩʧʝʭʘ ʦʙʲʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʳʥʢʘ 

ʚʝʩʴʤʘ ʩʦʙʣʘʟʥʠʪʝʣʝʥ. ʀ ʚʝʜʫɦ ʠʝ ʤʠʨʦʚʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ 



ʟʘʤʝʜʣʠʣʠ ʩʜʝʣʘʪʴ ʩʪʘʚʢʠ. ʇʨʠʯʝʤ ʩʪʦʣʴ ʨʝʟʚʦ, ʯʪʦ ʚʳʷʚʠʪʴ ʣʠʜʝʨʘ ʢʨʘʡʥʝ 

ʟʘʪʨʫʜʥʠʪʝʣʥɹʦ, ʧʦʩʢʦʣʴʢʫ ʦ ʩʚʦʝʤ ʧʝʨʚʝʥʩʪʚʝ ʟʘʷʚʣʷʶʪ ʤʥʦʛʠʝ. 

 

 
 

ʈʠʩ. 8.9. ʉʪʨʫʢʪʫʨʘ ʫʩʪʨʦʡʩʪʚʘ Bluetooth 

 

ʉʪʦʣʴ ʙʳʩʪʨʦʤʫ ʩʪʘʨʪʫ ʥʝʤʘʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʨʦʩʪʦʪʘ ʩʪʨʫʢʪʫʨʳ ʫʩʪʨʦʡʩʪʚ 

Bluetooth (ʨʠʩ. 8.9). ɺ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʨʘʜʠʦʤʦʜʫʣʴ-ʪʨʘʥʩʠʚʝʨ, ʢʦʥʪʨʦʣʣʝʨ ʩʚʷʟʠ (ʦʥ ʞʝ 

baseband - ʧʨʦʮʝʩʩʦʨ) ʠ ʫʧʨʘʚʣʷʶʱʝʝ ʩʚʷʟʴʶ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʙʩʪʚʝʥʥʦ ʨʝʘʣʠʟʫʶʱʝʝ 

ʧʨʦʪʦʢʦʣʳ Bluetooth ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʬʝʡʩ ʩ ʪʝʨʤʠʥʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ʇʨʠʯʝʤ ʝʩʣʠ ʪʨʘʥʩʠʚʝʨ ʠ ʢʦʥʪʨʦʣʣʝʨ ʩʚʷʟʠ (ʚ ʧʝʨʚʳʭ ʯʠʧʩʝʪʘʭ ʜʣʷ Bluetooth) ï ʵʪʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʩʭʝʤʳ (ʠʥʪʝʛʨʘʣʴʥʳʝ ʠʣʠ ʛʠʙʨʠʜʥʳʝ), ʪʦ ʫʩʪʨʦʡʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʚʟ̫ʴʶ ʨʝʘʣʠʟʫʶʪ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ, ʩʠʛʥʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʨʘʭ ʣʠʙʦ ʝʛʦ ʬʫʥʢʮʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʮʝʥʪʨʘʣʴʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʤʦʱʥʳʭ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʥʘʧʨʠʤʝʨ, ʥʦʫʪʙʫʢʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʫʩʪʨʦʡʩʪʚʘʭ Bluetooth 

ʧʨʠʤʝʥʷʶʪ ʀʉ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʧʦʩʢʦʣʴʢʫ 2-ʄɻʮ ʜʠʘʧʘʟʦʥ ʦʩʚʦʝʥ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ, ʘ ʟʘʣʦʞʝʥʥʳʝ ʚ Bluetooth ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʘʤʠ ʧʦ ʩʝʙʝ ʦʩʦʙʦʡ 

ʥʦʚʠʟʥʳ ʥʝ ʩʦʜʝʨʞʘʪ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʩʭʝʤʘ ʤʦʜʫʣʷʮʠʠ ï ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ, 

ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʘ, 

ʤʦʱʥʦʩʪʴ ʤʘʣʘ 

 

 
 

ʈʠʩ. 8.10. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ Bluetooth-ʢʦʥʪʨʦʣʣʝʨʘ PCD 87550 

 

 
 

ʈʠʩ. 8.11. ʉʪʨʫʢʪʫʨʘ ʫʩʪʨʦʡʩʪʚʘ Bluetooth ʩ PCD 87550 

 

ʇʦʵʪʦʤʫ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʧʝʨʚʳʝ ʯʠʧʩʝʪʳ ʜʣʷ Bluetooth ʚʢʣʶʯʘʣʠ ʀʉ, ʭʦʨʦʰʦ 

ʟʥʘʢʦʤʳʝ ʧʦ ʜʨʫʛʠʤ ʧʨʠʣʦʞʝʥʠʷʤ. ʊʘʢ, ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʩʚʦʝ ʨʝʰʝʥʠʝ ʜʣʷ Bluetooth 

ʧʨʝʜʩʪʘʚʠʣʘ ʬʠʨʤʘ Philips Semiconductors, ʧʨʝʜʣʦʞʠʚ ʢʦʤʧʣʝʢʪ ʀʉ, ʚʢʣʶʯʘʶʱʠʡ ʯʝʪʳʨʝ 

ʤʠʢʨʦʩʭʝʤʳ ï ʩʠʥʪʝʟʘʪʦʨ UMA1022, ʫʩʠʣʠʪʝʣʴ ʤʦʱʥʦʩʪʠ SA2410, ʩʭʝʤʫ ʤʦʜʫʣʷʮʠʠ 

SA639 ʠ ʪʨʘʥʩʠʚʝʨ SA2420. ɼʚʝ ʠʟ ʥʠʭ ï UMA1022 ʠ SA639 ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ DECT-



ʫʩʪʨʦʡʩʪʚʘʭ, ʜʘ ʠ ʦʩʪʘʣʴʥʳʝ ʜʦʩʪʘʪʦʯʥʦ ʫʥʠʚʝʨʩʘʣʴʥʳ. ʆʜʥʘʢʦ ʚʩʢʦʨʝ Philips ʧʨʝʜʣʦʞʠʣʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʯʠʧʩʝʪ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʩʧʝʮʠʬʠʢʘʮʠʶ Bluetooth 1.0. ʆʥ ʚʢʣʶʯʘʝʪ 

ʦʜʥʦʢʨʠʩʪʘʣʴʥʳʡ ʪʨʘʥʩʠʚʝʨ UAA3558, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʨʠʛʠʥʘʣʥɹʦʡ ʪʝʭʥʦʣʦʛʠʠ ñʥʠʟʢʦʡ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʯʘʩʪʦʪʳò (ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ DECT!), ʠ baseband-ʧʨʦʮʝʩʩʦʨ ʩʝʨʠʠ 

VWS2600ʭ. ʇʨʦʮʝʩʩʦʨ VWS26002 ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʠ ʩ ʪʨʘʥʩʠʚʝʨʦʤ ʢʦʤʧʘʥʠʠ Ericsson 

PBA 313, ʦʥ ʩʦʜʝʨʞʠʪ ʷʜʨʦ 32-ʨʘʟʨʷʜʥʦʛʦ RISC-ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ARM7 TDMI 

(ʢʦʤʧʘʥʠʠ ARM), ʢʦʜʝʢ ʛʦʣʦʩʘ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥʪʝʨʬʝʡʩʳ UART, USB, PCM ʠ I2ʉ. 

ʀʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩʦʨ ʧʦ 0,25-ʤʢʤ ʂʄʆʇ-ʪʝʭʥʦʣʦʛʠʠ, ʧʦʵʪʦʤʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʘʣʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʴʶ ʠ ʥʠʟʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ: 1,8ï2,5 ɺ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʷʜʨʘ ʠ 

2,5ï3,3 ɺ ʜʣʷ ʧʦʨʪʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ. ɺʩʢʦʨʝ ʜʦʣʞʝʥ ʩʪʘʪʴ ʜʦʩʪʫʧʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

baseband-ʧʨʦʮʝʩʩʦʨ ʢʦʤʧʘʥʠʠ Philips ï PCD 87550 (ʨʠʩ. 8.10). ʇʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ 

Bluetooth-ʘʜʘʧʪʝʨʘ ʫʧʨʦʱʘʝʪʩʷ ʝʱʝ ʙʦʣʴʰʝ (ʨʠʩ. 8.11). ɸ ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ Philips 

ʥʘʤʝʨʝʥʘ ʚʳʧʫʩʪʠʪʴ ʦʜʥʦʢʨʠʩʪʘʣʴʥʫʶ ʩʭʝʤʫ, ʠʥʪʝʛʨʠʨʫʶʱʫʶ ʪʨʘʥʩʠʚʝʨ, ʩʭʝʤʫ 

ʩʦʧʨʷʞʝʥʠʷ ʩ ʘʥʘʣʦʛʦʚʦʡ ʯʘʩʪɹʶ ʠ baseband-ʧʨʦʮʝʩʩʦʨ. 

 

 
 

ʈʠʩ. 8.12. ʉʪʨʫʢʪʫʨʘ ʪʨʘʥʩʠʚʝʨʘ ʊ2901 

 

ʉʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʩʦʢʨʘʱʝʥʠʡ: DAC Digital to Analog Converter GND Ground 

(signal/system) LNA Low Noise AmplifierMCC Master Control ConsolePU Physical Unit 

(SNA) RAMP Remote Access Maintenance Protocol VCO Voltage Controlled Oscillator 

ɺʦʦʙʱʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʷʜʨʦ ARM TDMI ʧʨʠʤʝʥʷʝʪʩʷ ʚ baseband-ʧʨʦʮʝʩʩʦʨʘʭ 

ʤʥʦʛʠʭ ʬʠʨʤ. ʊʘʢ, ʦʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʚ Bluetooth baseband-ʧʨʦʮʝʩʩʦʨ ʬʠʨʤʳ Ericsson. ʅʘ 

ʦʩʥʦʚʝ ʵʪʦʛʦ ʷʜʨʘ ʧʦʩʪʨʦʝʥ ʠ ʦʜʥʦʢʨʠʩʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ Bluetooth ʢʦʤʧʘʥʠʠ Atmel 

AT76C551. ɽʛʦ ʩʪʨʫʢʪʫʨʘ ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʘ ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. 10. Atmel ʧʨʝʜʣʘʛʘʝʪ 

ʯʠʧʩʝʪ, ʚʢʣʶʯʘʶɦ ʠʡ ʜʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʠ ʦʜʥʦʢʨʠʩʪʘʣʴʥʳʡ ʪʨʘʥʩʠʚʝʨ T2901 ʢʦʤʧʘʥʠʠ 

Temic Semiconductors (ʢʦʪʦʨʘʷ ʪʝʧʝʨʴ ʚʦʰʣʘ ʚ ʩʦʩʪʘʚ Atmel). ʉʪʨʫʢʪʫʨʘ ʊ2901 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 8.12. ʊʨʘʥʩʠʚʝʨ ʊ2901 ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʜʦ 10 ʤ. ɽʩʣʠ 

ʝʛʦ ʥʘʜʦ ʫʚʝʣʠʯʠʪʴ ʜʦ 100 ʤ, Atmel ʧʨʝʜʣʘʛʘʝʪ SiGe ʀʉ ʊ7024 (ʪʘʢʞʝ ʙʳʚʰʝʡ Temic 

Semiconductors), ʚʢʣʶʯʘʶʱʝʡ ʤʘʣʦʰʫʤʷʱʠʡ ʧʨʝʜʫʩʠʣʠʪʝʣʴ ʠ 23-dBm ʫʩʠʣʠʪʝʣʴ 

ʤʦʱʥʦʩʪʠ (ʨʠʩ. 8.13).  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʤʦʥʦʣʠʪʥʳʭ ʀʉ, ʪʨʘʥʩʠʚʝʨ ʢʦʤʧʘʥʠʠ Ericsson 

PBA31301, ʭʦʪʷ ʠ ʦʩʥʦʚʘʥ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ɹʠʂʄʆʇ ʀʉ, ʥʦ ʷʚʣʷʝʪʩʷ ʛʠʙʨʠʜʥʳʤ 

ʤʦʜʫʣʝʤ, ʩʦʙʨʘʥʥʳʤ ʥʘ ʤʥʦʛʦʩʣʦʡʥʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʝ (ʰʝʩʪʴ ʩʣʦʝʚ 

ʤʝʪʘʣʣʠʟʘʮʠʠ). ɺ 100-ɺʪ ʠʩʧʦʣʥʝʥʠʠ ʨʘʟʤʝʨʳ ʤʦʜʫʣï̫10,2ʭ16ʭ1,6 ʤʤ. 

 



 
 

ʈʠʩ. 8.13. ʉʪʨʫʢʪʫʨʘ ʀʉ T7024 

 

ʉʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʩʦʢʨʘʱʝʥʠʡ: 

GND Ground (signal/system) 

LNA Low Noise Amplifier 

RAMP Remote Access Maintenance Protocol 

 

ʂʦʤʧʘʥʠʷ Lucent Technologies ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪ ʯʠʧʩʝʪ ʜʣʷ Bluetooth, ʩʦʜʝʨʞʘʱʠʡ 

ʦʜʥʦʢʨʠʩʪʘʣʴʥʳʡ ʧʝʨʝʜʘʪʯʠʢ W7020 ʩ ʥʠʟʢʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʴʶ (ʥʘʧʨʷʞʝʥʠʝ 

ʧʠʪʘʥʠʷ ï ʜʦ 2,7 ɺ), ʠ baseband-ʢʦʥʪʨʦʣʣʝʨ W7400. ʉʚʦʡ ʢʦʤʧʣʝʢʪ ʀʉ Odissey ʚʳʧʫʩʪʠʣʘ 

ʠ ʬʠʨʤʘ Silicon Wave. ɺ ʥʝʛʦ ʚʭʦʜʷʪ ʀʉ ʨʘʜʠʦʤʦʜʝʤʘ SiW1501 ʠ ʢʦʥʪʨʦʣʣʝʨ ʩʚʷʟʠ 

SiW1601.  

ʅʝ ʦʩʪʘʣʘʩʴ ʚ ʩʪʦʨʦʥʝ ʠ National Semiconductor. ɽʝ ʯʠʧʩʝʪ ʩʦʩʪʦʠʪ ʠʟ ʪʨʘʥʩʠʚʝʨʘ ʩʦ 

ʚʩʪʨʦʝʥʥʳʤ ʌɸʇʏ LMX3162 ʠ ʢʦʥʪʨʦʣʣʝʨʘ ʩʚʷʟʠ LMX5001. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʯʠʧʩʝʪʘ 

Odissey, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ Bluetooth-ʫʩʪʨʦʡʩʪʚ ʥʘ ʙʘʟʝ ʵʪʦʛʦ ʢʦʤʧʣʝʢʪʘ ʩʭʝʤ ʥʝʦʙʭʦʜʠʤ 

ʧʨʦʮʝʩʩʦʨ, ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʠ. ʀʤ ʤʦʞʝʪ ʙʳʪʴ ʮʝʥʪʨʘʣʴʥʳʡ 

ʧʨʦʮʝʩʩʦʨ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʩʠʛʥʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ADSP-218ʭ (Analog Devices) 

ʩ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ.  

ʂʨʦʤʝ ʢʦʤʧʣʝʢʪʦʚ ʤʠʢʨʦʩʭʝʤ, ʨʷʜ ʬʠʨʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ Philips ʠ Ericsson, 

ʧʨʦʠʟʚʦʜʷʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʟʘʢʦʥʯʝʥʥʳʝ Bluetooth-ʤʦʜʫʣʠ.  

 

ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʦʪʨʘʙʦʪʘʥʦ 

ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ï ʩʪʘʥʜʘʨʪ IEEE 802.11, ʨʘʜʠʦ-Ethernet, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʙʤʝʥʘ ʜʦ 11 ʄʙʠʪ/ʩ 

ʚ ʥʝʣʠʮʝʥʟʠʨʫʝʤʦʤ ʚ ʨʷʜʝ ʩʪʨʘʥ ʜʠʘʧʘʟʦʥʝ ISM (900, 2400 ʠ 5800 ʄɻʮ). ʆʥ ʞʝ ʦʧʨʝʜʝʣʷʝʪ 

ʩʦʝʜʠʥʝʥʠʷ ʚ ʀʂ-ʜʠʘʧʘʟʦʥʝ (ʜʦ 16 ʄʙʠʪ/ʩ). ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ IEEE 802.11- 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʣʦʞʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʙʘʟʝ ʜʘʥʥʦʡ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ Bluetooth ʠ HomeRF (SWAP) 

ï ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʠ ʜʝʰʝʚʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ. 

 

 

ʊʘʙʣʠʮʘ 8.3. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʣʦʛʠʡ Bluetooth ʠ HomeRF 

 

 HomeRF Bluetooth 

ɺʠʜ ʤʦʜʫʣʷʮʠʠ ʐʫʤʦʧʦʜʦʙʥʳʡ ʐʫʤʦʧʦʜʦʙʥʳʡ 



ʩʠʛʥʘʣ,ʤʝʪʦʜ ʯʘʩʪʦʪʥʳʭ 

ʩʢʘʯʢʦʚ 

ʩʠʛʥʘʣ,ʤʝʪʦʜ ʯʘʩʪʦʪʥʳʭ 

ʩʢʘʯʢʦʚ 

ʏʠʩʣʦ ʩʢʘʯʢʦʚ ʚ ʩʝʢʫʥʜʫ 50 1600 

ʄʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ,ʤɺʪ 100 100 

ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 

ʜʘʥʥʤrʠ,ʄʙʠʪ/ʩ 

1 ʠʣʠ 2 1 

ʉʧʦʩʦʙ ʤʦʜʫʣʷʮʠʠ ɼʚʫʭ- ʠʣʠ ʯʝʪʳʨʝʭʫʨʦʚʥʝʚʘʷ 

ʏʄ 

ɼʚʫʭʫʨʦʚʥʝʚʘʷ ʏʄ 

ʂʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʚ ʩʝʪʠ ɼʦ 127 ʅʝ ʦʛʨʘʥʠʯʝʥʦ 

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ Blowfish data security 40- ʠ 64-ʙʠʪʥʦʝ ʰʠʬʨʦʚʘʥʠʝ 

ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ, ʤ 50 10ï100 

 

ʉʧʝʮʠʬʠʢʘʮʠʷ Shared Wireless Access Protocol (SWAP), ʦʩʥʦʚʥʦʡ ʢʦʥʢʫʨʝʥʪ 

ʪʝʭʥʦʣʦʛʠʠ Bluetooth, ʧʨʝʜʣʦʞʝʥʘ ʛʨʫʧʧʦʡ HomeRF, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʪʘʢʠʝ ʛʠʛʘʥʪʳ, ʢʘʢ 

Compaq, Ericsson, Hewlett-Packard, Intel ʠ Microsoft. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

Bluetooth ʠ HomeRF ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3. ʊʝʭʥʠʯʝʩʢʠ ʵʪʦ ʦʯʝʥʴ ʙʣʠʟʢʠʝ ʩʠʩʪʝʤʳ, ʯʪʦ 

ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʠʭ ʦʙʱʠʡ ñʧʨʘʨʦʜʠʪʝʣʴò ï IEEE 802.11. ʆʜʥʘʢʦ ʝʩʣʠ 

ʧʨʝʜʣʘʛʘʝʤʘʷ ʛʨʫʧʧʦʡ HomeRF ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ ï ʬʘʢʪʠʯʝʩʢʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʘʥʘʣʦʛ 

ʜʦʤʘʰʥʝʡ ʩʝʪʠ HomePNA, ʛʜʝ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨ 

(ʢʦʤʧʴʶʪʝʨʳ), ʪʦ ʠʜʝʦʣʦʛʠʷ Bluetooth ʠʥʘʷ ï ʵʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ, 

ʩʚʷʟʳʚʘʶʱʠʡ ʩʘʤʳʝ ʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʥʝ ʪʨʝʙʫʶʱʠʡ ʜʦʨʦʛʦʡ 

ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʠ.  

ɼʘʚʘʡʪʝ ʪʝʧʝʨʴ ʩʨʘʚʥʠʤ Bluetooth ʩʦ ʩʚʦʠʤ ʧʨʘʨʦʜʠʪʝʣʝʤ - IEEE 802.11.ʆʩʥʦʚʥʳʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ:  

 

ʊʘʙʣʠʮʘ 8.4. ʆʩʥʦʚʥʳʝ ʨʘʟʣʠʯʠʷ ʪʝʭʥʦʣʦʛʠʡ Bluetooth ʠ IEEE 802.11 

 

 IEEE 802.11 Bluetooth 

1. ʅʘʟʥʘʯʝʥʠʝ ɹʝʩʧʨʦʚʦʜʥʳʝ 

ʜʦʤʘʥhʠʝ/ʦʬʠʩʥʳʝ ʩʝʪʠ 

ɿʘʤʝʥʘ ʢʘʙʝʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʢʦʤʧʘʢʪʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ 

2. ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ 2.4 ɻɻʮ 2.4 ɻɻʮ 

3.ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

11 ʄʙʠʪ/ʩʝʢ (IEEE 802.11b), 

2ʄʙʠʪ/ʩʝʢ (IEEE 802.11) 

721 ʂʙʠʪ/ʩʝʢ 

4. ɼʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ 100 ʤ 10 ʤ ʠʣʠ 100 ʤ 

5. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʟʣʦʚ 

128 ʫʩʪʨʦʡʩʪʚ ʥʘ ʩʝʪʴ 8 ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʜʥʫ 

ʧʠʢʦʩʝʪʴ, ʤʘʢʩ. 10 

ʧʠʢʦʩʝʪʝʡ, ʪ.ʝ. ʜʦ 71 

ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʦʜʠʥ scatternet 

6. ɻʦʣʦʩʦʚʳʝ ʢʘʥʘʣ  r ʅʝʪ (ʦʧʮʠʦʥʘʣʥɹʦ) 3 ʢʘʥʘʣʘ 

7. ɼʦʩʪʫʧʥʦʩʪʴ ʉʝʡʯʘʩ ʉʝʡʯʘʩ 

8. ʎʝʥʘ $100-$400 ʟʘ ʫʟʝʣ ʆʢʦʣʦ $5 ʟʘ ʫʟʝʣ 

 

ʂʘʢ ʣʝʛʢʦ ʟʘʤʝʪʠʪʴ, ʠʥʪʝʨʬʝʡʩ Bluetooth ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʩʚʷʟʠ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʘʷ 

ʮʝʥʘ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʠ ʞʝʣʘʪʝʣʴʥʦ ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. 

ʆʜʥʘʢʦ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʝʪʝʡ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ 

IEEE 802.11 ʨʘʙʦʪʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʧʦ ʜʨʫʛʦʤʫ ʧʨʠʥʮʠʧʫ ʢʦʜʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʜʘʥʥʳʭ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʭʦʜʷʩʴ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʝ, ʦʙʘ ʩʪʘʥʜʘʨʪʘ ʙʫʜʫʪ 

ʩʣʳʰʘʪʴ ʜʨʫʛ ʜʨʫʛʘ ʬʠʟʠʯʝʩʢʠ, ʥʦ ʯʫʞʠʝ ʩʠʛʥʘʣʳ ʙʫʜʫʪ ʨʘʩʮʝʥʝʥʳ ʢʘʞʜʳʤ ʠʟ ʥʠʭ ʢʘʢ 

ʧʦʩʪʦʨʦʥʥʠʡ ʰʫʤ.  



ʉʫʱʝʩʪʚʫʝʪ ʠ ʝʱʝ ʦʜʥʘ ʪʝʭʥʦʣʦʛʠʷ - IrDA (Infrared Data Association). ʆʥʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʨʦʚʦʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ, ʂʇʂ ʠ ʇʂ. ʆʜʥʘʢʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʦʜʠʬʠʢʘʮʠʡ, ʩʜʝʣʘʥʥʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʥʝʩʦʚʤʝʩʪʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ IrDA ð ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (4 ʄʙʠʪ/ʩ) ð ʚʳʰʝ, ʯʝʤ ʫ Bluetooth, ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʝʝ ʦʩʥʦʚʝ ʩʪʦʷʪ 

ʤʝʥʴʰʝ. ʉʝʨʴʝʟʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ð ʤʘʣʘʷ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (1 ʤ), ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ 

ʧʦʨʪʳ ʫʩʪʨʦʡʩʪʚ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʜʨʫʛ ʜʨʫʛʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʪʦʤʫ, ʯʪʦ, ʧʨʠ ʧʨʝʦʜʦʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ, ʨʘʟʣʠʯʥʳʝ ʩʪʘʥʜʘʨʪʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʚʤʝʩʪʦ ʢʦʥʢʫʨʝʥʮʠʠ 

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ.  

 

Bluetooth ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʦʛʫʪ, ʚ ʩʘʤʦʤ ʜʝʣʝ, ʧʝʨʝʚʝʨʥʫʪʴ ʚʝʩʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʙʳʪ. ʋʞʝ ʩʝʡʯʘʩ ʥʘ ʚʳʩʪʘʚʢʘʭ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʧʨʠʥʪʝʨʳ ʩ Bluetooth, ʢʦʪʦʨʳʝ ʥʝ ʥʘʜʦ ʧʦʜʢʣʶʯʘʪʴ ʢ ʢʦʤʧʴʶʪʝʨʫ, 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʚʥʝʩʪʠ ʝʛʦ ʚ ʢʦʤʥʘʪʫ, ʚʢʣʶʯʠʪʴ ʚ ʨʦʟʝʪʢʫ, ʠ ʤʦʞʥʦ ʥʘʯʠʥʘʪʴ ʧʝʯʘʪʘʪʴ. 

ʊʦ ʞʝ ʩʘʤʦʝ ʚʝʨʥʦ ʠ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʚʦʡʪʠ ʚ ʢʦʤʥʘʪʫ ʩ ʥʦʫʪʙʫʢʦʤ, 

ʦʩʥʘʱʸʥʥr ʤ Bluetooth ʚ ʨʫʢʘʭ, ʠ ʩʨʘʟʫ ʞʝ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʥʪʝʨʦʤ, ʚʦʡʪʠ ʚ 

ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʜʣʷ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ ʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʀʥʪʝʨʥʝʪ 

ʩʦʝʜʠʥʝʥʠʝʤ. RJ-45 ʨʦʟʝʪʢʠ ʜʣʷ ʥʦʫʪʙʫʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʘʤʦʣʸʪʘʭ ʠ ʦʩʦʙʦ ʧʨʦʜʚʠʥʫʪʳʭ ʘʵʨʦʧʦʨʪʘʭ ʩʢʦʨʦ ʜʦʣʞʥʳ ʦʪʦʡʪʠ ʚ ʧʨʦʰʣʦʝ.  

ʉʠʩʪʝʤʳ hands free ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Bluetooth ʩʪʘʥʦʚʷʪʩʷ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦ. ɼʦʩʪʘʪʦʯʥʦ ʯʪʦ ʙʳ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ʩ 

Bluetooth ʠʥʪʝʨʬʝʡʩʦʤ ʧʨʦʩʪʦ ʥʘʭʦʜʠʣʩʷ ʛʜʝ-ʥʠʙʫʜʴ ʚʥʫʪʨʠ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʝʛʦ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ hands free ʩʠʩʪʝʤʝ ʧʨʦʠʟʦʡʜʸʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ Bluetooth, ʧʦʟʚʦʣʠʪ ʜʝʣʘʪʴ ʙʝʩʧʨʦʚʦʜʥʳʝ ʤʳʰʠ, 

ʢʣʘʚʠʘʪʫʨʳ, ʜʞʦʡʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʭʦʜʠʪʴ ʢ ʣʶʙʦʤʫ PC, ʠ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʩ 

ʣʶʙʠʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʜʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ ʧʨʦʩʪʦ ʧʦʜʦʡʪʠ ʢ ʢʦʤʧʴʶʪʝʨʫ. ɹʣʘʛʦʜʘʨʷ ʪʦʡ ʞʝ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʚrʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʤʳ ʠʟʙʘʚʠʤʩʷ ʦʪ ʪʦʡ 

ʢʫʯʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʧʫʣʴʪʦʚ ʥʘ ʜʠʚʘʥʝ, ʦʪʜʝʣʴʥʦʛʦ ʜʣʷ ʪʝʣʝʚʠʟʦʨʘ, ʦʪʜʝʣʴʥʦʛʦ ʜʣʷ 

ʚʠʜʝʦʤʘʛʥʠʪʦʬʦʥʘ, ʦʪʜʝʣʴʥʦʛʦ ʜʣʷ ʤʫʟʳʢʘʣʴʥʦ ʮʝʥʪʨʘ, ʦʪʜʝʣʴʥʦʛʦ ʜʣʷ DVD 

ʧʨʦʠʛʨʳʚʘʪʝʣʷ, ʦʪʜʝʣʴʥʦʛʦ ʜʣʷ ʢʦʥʜʠʮʠʦʥʝʨʘ ʠ ʪʘʢ ʜʘʣʝʝ, ʘ ʙʫʜʝʤ ʫʧʨʘʚʣʷʪʴ ʚʩʝʡ 

ʪʝʭʥʠʢʦʡ ʚ ʢʚʘʨʪʠʨʝ ʩ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. ʅʦ ʠ ʵʪʦ ʝʱʸ ʥʝ ʧʨʝʜʝʣ.  

ʀʥʪʝʛʨʘʮʠʷ Bluetooth ʩ ʀʥʪʝʨʥʝʪʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʤ ʵʪʘʧʦʤ ʚ 

ʨʘʟʚʠʪʠʠ ʚʩʝʤʠʨʥʦʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʛʦ ʛʦʚʦʨʠʪʩʷ ʦ ʢʦʥʮʝʧʮʠʠ "ʮʠʬʨʦʚʦʛʦ ʜʦʤʘ". ʅʝʢʦʪʦʨʳʝ, 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʠ ʚʝʩʴʤʘ ʩʝʨʴʸʟʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ʙʫʢʚʘʣʴʥʦ ʧʦʤʝʰʘʣʠʩʴ ʥʘ ʵʪʦʤ. 

ʊʝʭʥʦʣʦʛʠʷ Bluetooth ʤʦʞʝʪ ʧʦʜʥʷʪʴ ʵʪʫ ʠʜʝʶ ʥʘ ʥʦʚʫʶ ʚʳʩʦʪʫ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʫ ʚʘʩ 

ʠʤʝʝʪʩʷ ʙʨʝʣʦʢ (ʙʨʘʩʣʝʪ, ʢʦʣʴʮʦ, ʜʘ ʯʪʦ ʫʛʦʜʥʦ), ʩ Bluetooth ʫʩʪʨʦʡʩʪʚʦʤ, ʩʧʦʩʦʙʥʳʤ 

ʧʨʠʥʠʤʘʪʴ ʚʘʰ ʛʦʣʦʩ ʠ ʧʝʨʝʜʘʚʘʪʴ ʝʛʦ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʚ ʜʦʤʝ. ʄʦʱʥʳʡ 

ʩʝʨʚʝʨ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʛʦʣʦʩ, ʨʘʩʧʦʟʥʘʝʪ ʟʚʫʢʦʚʫʶ ʢʦʤʘʥʜʫ, ʠ ʧʦ ʪʦʤʫ ʞʝ Bluetooth ʜʘʩʪ 

ʢʦʤʘʥʜʫ ʣʙʁʦʡ ʧʝʨʠʬʝʨʠʠ, ʨʘʩʢʠʜʘʥʥʦʡ ʧʦ ʜʦʤʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʣʦʩʦʚʳʝ ʢʦʤʘʥʜʳ 

ʤʦʞʥʦ ʙʫʜʝʪ ʜʘʚʘʪʴ ʚʩʝʤʫ ʯʪʦ ʫʛʦʜʥʦ ʚ ʜʦʤʝ, ʪʝʣʝʚʠʟʦʨʘʤ, ʣʘʤʧʦʯʢʘʤ, ʰʪʦʨʘʤ, 

ʢʦʥʜʠʮʠʦʥʝʨʘʤ, ʤʠʢʨʦʚʦʣʥʦʚʳʤ ʧʝʯʢʘʤ... ʀ ʧʨʠ ʵʪʦʤ ʥʝ ʙʫʜʝʪ ʥʠʢʘʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʯʪʦ ʙʳ ʚʩʷ ʵʪʘ ʧʝʨʠʬʝʨʠʷ ʦʙʣʘʜʘʣʘ ʜʦʩʪʘʪʦʯʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʴʶ ʜʣʷ ʨʘʩʧʦʟʥʘʥʠʷ 

ʛʦʣʦʩʘ, ʜʦʩʪʘʪʦʯʥʦ ʯʪʦʙʳ ʧʦʜʦʙʥʦʡ ʤʦʱʴʶ ʦʙʣʘʜʘʣ ʣʶʙʠʤʳʡ ʢʦʤʧʴʶʪʝʨ, ʩʪʦʷʱʠʡ ʚ 

ʜʦʤʝ. ɹʦʣʝʝ ʪʦʛʦ, ʢʦʤʘʥʜʦʚʘʪʴ ʩʚʦʠʤ ʜʦʤʦʤ ʤʦʞʥʦ ʙʫʜʝʪ ʠ ʯʝʨʝʟ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʣʶʙʦʡ ʪʦʯʢʠ ʟʝʤʥʦʛʦ ʰʘʨʘ.  

ʅʦ ʝʩʪʴ ʠ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ ʫ ʵʪʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ. ʕʪʦ ʞʝ ʝʩʣʠ ʩʝʡʯʘʩ ʧʦʡʤʘʥʥʳʡ 

ʪʨʦʷʥ ʛʨʦʟʠʪ ʪʦʣʴʢʦ ʧʘʨʦʡ ʧʦʪʝʨʷʥʥʳʭ ʬʘʡʣʦʚ, ʪʦ ʚ "ʮʠʬʨʦʚʦʤ ʜʦʤʝ" ʚʦʟʤʦʞʥʳ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ "ʠʥʪʝʨʝʩʥʳʝ" ʵʬʬʝʢʪʳ. ʂʦʥʝʯʥʦ, ʧʨʷʤʦ ʩʝʡʯʘʩ ʤʦʞʥʦ ʧʨʠʜʫʤʘʪʴ ʩ ʜʝʩʷʪʦʢ ʤʝʨ, 

ʢʦʪʦʨʳʝ ʩʠʣʴʥʦ ʟʘʪʨʫʜʥʷʪ ʞʠʟʥʴ ʚʟʣʦʤʱʠʢʘʤ, ʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʙʨʦʥʠ ʠ ʩʥʘʨʷʜʘ 



ʧʨʦʜʦʣʞʘʝʪʩʷ, ʠ ʢʦʥʮʘ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ ʥʝ ʙʫʜʝʪ ʥʠʢʦʛʜʘ. ʅʦ ʢʘʢ, ʚʩʸ-ʪʘʢʠ, ʫʜʦʙʥʦ ʚʩʸ 

ʤʦʞʝʪ ʙʳʪʴ, ʝʩʣʠ ʥʝ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ "ʤʝʣʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʥʝʧʦʣʘʜʢʠ".  

ɺʩʸ ʵʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. ɸ ʩʝʛʦʜʥʷ Bluetooth ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʦʩʥʦʚʥʦʤ 

ʪʦʣʴʢʦ ʥʘ ʚʳʩʪʘʚʢʘʭ, ʠʣʠ ʞʝ ʚ ʧʨʦʜʘʞʝ, ʥʦ ʧʦ ʮʝʥʘʤ, ʢʦʪʦʨʳʝ ʥʠʢʘʢ ʥʝ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. ʂʨʦʤʝ ʵʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʜʝʤʦʥʩʪʨʠʨʫʝʤʳʭ ʩʝʛʦʜʥʷ Bluetooth ʫʩʪʨʦʡʩʪʚ ʥʝ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦʡ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ ʦʥʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʧʨʦʩʪʦ ʦʙʥʘʨʫʞʠʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʥʝ 

ʛʦʚʦʨʷ ʫʞʝ ʧʨʦ ʪʦ, ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤʠ ʩʣʫʞʙʘʤʠ, ʝʩʣʠ ʟʘʨʘʥʝʝ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʢʦʥʢʨʝʪʥʦ ʕʊɸ ʞʝʣʝʟʢʘ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʩ ʢʦʥʢʨʝʪʥʦ ʵʪʦʡ. ʅʘ 

ʪʦʨʛʦʚʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʚʩrʪʘʚʢʝ CeBIT, ʧʨʦʰʝʜʰʝʡ ʚ ʥʘʯʘʣʝ ʛʦʜʘ, ʠʥʠʮʠʘʪʠʚʘ 

ʧʨʝʜʩʪʘʚʠʪʴ ʫʯʘʩʪʥʠʢʘʤ ʪʝʭʥʦʣʦʛʠʶ Bluetooth ʧʦʪʝʨʧʝʣʘ ʧʦʣʥʫʶ ʥʝʫʜʘʯʫ, ʧʦʩʢʦʣʴʢʫ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʟʜʘʣʠ ʩʪʦʣʢɹʦ ʧʦʤʝʭ, ʯʪʦ ʥʘʣʘʜʠʪʴ ʩʚʷʟʴ ʦʢʘʟʘʣʦʩʴ 

ʥʝʚʦʟʤʦʞʥʦ. ʅʦ ʚʝʜʴ ʵʪʦ ʪʦʣʴʢʦ ʥʘʯʘʣʦ, ʠ ʢʘʢ ʩʘʤʘ ʪʝʭʥʦʣʦʛʠʷ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʠ ʢʦʛʜʘ-ʥʠʙʫʜʴ, ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ 

ʩʦʚʩʝʤ ʩʢʦʨʦ ʪʦ, ʯʪʦ ʩʝʛʦʜʥʷ ʢʘʞʝʪʩʷ ʜʠʢʦʡ ʬʘʥʪʘʩʪʠʢʦʡ, ʩʪʘʥʝʪ ʨʝʘʣʥɹʦʩʪʴʶ. 
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ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʝʩʪʴ ʚʩʸ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʥʩʦʨʥʳʭ 

ʨʘʜʠʦʩʝʪʝʡ: ʩʝʥʩʦʨʳ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʮʠʬʨʦʚʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʜʝh ʸʚʳʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʩʝʪʝʡ. 

ʉʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʪʨʘʥʩʠʚʝʨʳ) ʩʦʟʜʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ IEEE 802.15.4 ï 

2003. ʉʪʘʥʜʘʨʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʦʜʜʝʨʞʢʫ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʘʚʪʦʥʦʤʥʳʤ ʧʠʪʘʥʠʝʤ, 

ʭʦʪʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʠ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʝ ʩʝʪʠ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤ ʧʠʪʘʥʠʝʤ, 

ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʝʪʝʚʦʡ ʪʦʧʦʣʦʛʠʝʡ. 

ɺ 2005 ʛʦʜʫ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʘ ʘʣʴʷʥʩʦʤ ʢʦʤʧʘʥʠʡ ZigBee ʫʪʚʝʨʞʜʝʥʘ ʩʝʪʝʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩ ʦʜʥʦʠʤʸʥʥʳʤ ʥʘʟʚʘʥʠʝʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʥʘʙʦʨ ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ, ʩʝʪʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʝʱʝʥʠʝʤ, ʙʳʪʦʚʦʡ 

ʘʧʧʘʨʘʪʫʨʦʡ ʠ, ʥʘʢʦʥʝʮ, ʚʦʧʣʦʱʝʥʠʷ ʚ ʞʠʟʥʴ ʢʦʥʮʝʧʮʠʠ çʋʤʥʳʡ ʜʦʤè. ʇʨʠʚʝʜʸʤ ʚ 

ʦʨʠʛʠʥʘʣʝ ʦʜʥʦ ʠʟ ʠʟʨʝʯʝʥʠʡ ʟʥʘʯʠʤʦʩʪʠ ʩʠʪʫʘʮʠʠ: çJust as the personal computer was a 

symbol of the ô80s, and the symbol of the ô90s is the World Wide Web, the next nonlinear shift, 

is going to base the advent of cheap sensorsè (Paul Saffo, Institute for the Future). 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʝʪʠ (Personal Area Network, PAN) ʚʳʜʝʣʝʥʦ ʪʨʠ 

ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ: 2,4 ɻɻʮ, 868 ʠ 915 ʄɻʮ. ɼʣʷ ʥʝʣʠʮʝʥʟʠʨʫʝʤʦʛʦ ʜʠʘʧʘʟʦʥʘ 2,4 ɻɻʮ 

ʚʳʜʝʣʝʥʦ 16 ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ, ʦʪʩʪʦʷʱʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ 5 ʄɻʮ. ɺ ʜʠʘʧʘʟʦʥʘʭ 868 ʠ 

915 ʄɻʮ ʚʳʜʝʣʝʥʦ 1 ʠ 10 ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʜʠʘʧʘʟʦʥʝ 915 ʄɻʮ ʰʘʛ 

ʤʝʞʜʫ ʯʘʩʪʦʪʥʳʤʠ ʢʘʥʘʣʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 2 ʄɻʮ. ɺ ɽʚʨʦʧʝ ʜʠʘʧʘʟʦʥ 915 ʄɻʮ ʷʚʣʷʝʪʩʷ 

ʣʠʮʝʥʟʠʨʫʝʤʳʤ. 

ɺʩʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ PAN ʨʘʙʦʪʘʶʪ ʚ ʦʜʥʦʤ ʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ 

ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ ʚʦʟʤʦʞʥʦ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʚ ʦʜʥʦʤ ʤʝʩʪʝ 16 ʨʘʟʣʠʯʥʳʭ PAN, ʥʝ 

ʩʦʟʜʘʶɦ ʠʭ ʜʨʫʛ ʜʨʫʛʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ. 

ɺ ʜʠʘʧʘʟʦʥʝ 2,4 ʄɻʮ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʝʪʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʩʦʩʪʘʚʣʷʝʪ 250 

ʢʙʠʪ/ʩ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʚʘʜʨʘʪʫʨʥʘʷ ʦʬʩʝʪʥʘʷ ʬʘʟʦʚʘʷ ʤʦʜʫʣʮ̫ʠʷ (Offset Quadrature Phase 

Shift Keying, O_QPSK). 

ɺ ʜʠʘʧʘʟʦʥʘʭ 868 ʠ 915 ʄɻʮ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʝʪʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʨʘʚʥʘ 

20 ʠ 40 ʢʙʠʪ/ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʚʦʠʯʥʘʷ ʬʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʷ 

(Binary PhaSe Keying, BPSK). 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʸʤʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤ 

ʧʦʤʝʭʘʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʛʥʘʣ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʩʧʝʢʪʨʦʤ, ʩʦʩʪʦʷʱʠʡ ʠʟ 32 

ʬʘʟʦʤʘʥʠʧʫʣʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʯʠʧʦʚ). ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 



ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʨʫʛʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʵʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʩʪʘʥʜʘʨʪʦʤ IEEE 

802.15.2. 

ʊʠʧʳ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʠʭ ʬʫʥʢʮʠʠ ʚ ʩʝʪʠ 

PAN ʩʪʨʦʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʪʠʧʦʚ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ: 

ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (Full Function Device, FFD) ʠ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ (Reduced Function Device, RFD). ʆʜʥʦ FFD ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ ʢʘʢ ʩ ʥʝʩʢʦʣʴʢʠʤʠ FDD, ʪʘʢ ʠ ʥʝʩʢʦʣʴʢʠʤʠ RFD. RFD ʥʝ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤ RFD. 

ʈʘʟʜʝʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʥʘ ʜʚʘ ʪʠʧʘ ʦʧʨʘʚʜʘʥʦ ʨʘʟʣʠʯʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ, 

ʧʦʩʢʦʣʴʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʪʨʝʙʫʝʪ ʦʪ ʥʠʭ ʙʦʣʴʰʠʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʧʘʤʷʪʠ. ʂ ʧʨʠʤʝʨʫ, FFD ʤʦʞʝʪ ʧʝʨʝʜ 

ʧʝʨʝʩʳʣʢʦʡ ʜʘʥʥʳʭ ʩʦʩʝʜʥʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʢʘʥʘʣʘ ʩʚʷʟʠ 

(Link Quality Indication, LQI) ʜʦ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʀʥʜʠʢʘʪʦʨ ʢʘʯʝʩʪʚʘ ʠʤʝʝʪ 8 ʛʨʘʜʘʮʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʝ FFD ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʳʙʦʨʘ ʤʘʨʰʨʫʪʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ, ʝʩʣʠ ʚ ʩʬʝʨʫ ʝʛʦ ʨʘʜʠʦʜʦʩʪʫʧʘ 

ʧʦʧʘʜʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. ɽʩʣʠ ʧʦʧʘʜʘʝʪ ʣʠʰʴ ʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʞʝ ʝʤʫ 

ʜʦʩʪʘʪʦʯʥʦ çʩʣʳʰʘʪʴè ʣʠʰʴ ʦʜʥʦʛʦ ʩʦʩʝʜʘ ʚ ʩʝʪʠ, ʪʦ ʠ ʥʝʪ ʩʤʳʩʣʘ ʥʘʜʝʣʷʪʴ ʝʛʦ 

ʠʥʪʝʣʣʝʢʪʦʤ. 

ʇʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʦ ʜʣʷ ʨʘʙʦʪʳ ʚ ʪʨʸʭ 

ʨʝʞʠʤʘʭ: ʢʦʦʨʜʠʥʘʪʦʨ PAN, ʢʦʦʨʜʠʥʘʪʦʨ ʠ ʧʨʦʩʪʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʌʫʥʢʮʠʝʡ ʢʦʦʨʜʠʥʘʪʦʨʘ PAN (PAN Coordinator) ʦʙʣʘʜʘʝʪ ʦʜʥʦ FFD ʚ PAN. ʕʪʦ 

ʫʩʪʨʦʡʩʪʚʦ ʠʥʠʮʠʠʨʫʝʪ ʧʨʦʮʝʩʩ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʝʚʳʭ ʫʟʣʦʚ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʦʚʳʝ ʩʝʪʝʚʳʝ ʫʟʣʳ ʠ ʚʢʣʶʯʘʪʴ ʠʭ ʚ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʝʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ (Self_organizing). ɺ 

ʬʫʥʢʮʠʶ ʢʦʦʨʜʠʥʘʪʦʨʘ PAN ʚʭʦʜʠʪ ʩʢʘʥʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʢʘʥʘʣʘ ʠ ʩʦʟʜʘʥʠʷ ʩʝʪʠ. ʅʘʡʜʷ ʩʚʦʙʦʜʥʳʡ ʢʘʥʘʣ, ʢʦʦʨʜʠʥʘʪʦʨ PAN ʬʦʨʤʠʨʫʝʪ 

16_ʨʘʟʨʷʜʥʳʡ ʘʜʨʝʩ PAN (PAN identifier), ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʢʦʨʝʥʴ 

ʜʝʨʝʚʘ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʝʪʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʢʦʦʨʜʠʥʘʪʦʨ PAN ʤʦʞʝʪ ʥʘʯʘʪʴ 

çʟʘʟʳʚʘʪʴè ʚ ʩʝʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʜʘʚʘʝʤʳʤʠ ʩʠʛʥʘʣʘʤʠ ʤʘʷʢʦʚ (Beacons) ʥʦʚʳʝ 

ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʢʘʥʠʨʦʚʘʪʴ ʵʬʠʨ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʵʪʠʭ ʩʠʛʥʘʣʦʚ 

ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ PAN. ɼʣʷ ʵʪʦʛʦ ʩʣʫʞʠʪ ʬʫʥʢʮʠʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʠʛʥʘʣʘ (Energy Detection, ED). ɺ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ PAN ʜʚʘ ʪʠʧʘ 

ʫʩʪʨʦʡʩʪʚ ʦʪʣʠʯʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʙʠʪʦʤ ʚ ʧʦʣʝ MAC ʘʜʨʝʩʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʫʩʪʨʦʡʩʪʚʘ (FFD ʠʣʠ RFD). PAN ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 264 ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɼʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʩʝʪʠ ʫʜʘʣʸʥʥʳʭ ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ PAN ʥʦʚʳʭ ʩʝʪʝʚʳʭ 

ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʞʝ ʧʨʠʩʦʝʜʠʥʸʥʥʳʝ ʢ ʩʝʪʠ FFD ʚ ʨʝʞʠʤʝ ʢʦʦʨʜʠʥʘʪʦʨʘ. 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʥʠ, ʢʘʢ ʠ ʠʟʥʘʯʘʣʴʥʦ ʢʦʦʨʜʠʥʘʪʦʨ PAN, çʟʘʟʳʚʘʶʪè ʤʘʷʢʘʤʠ ʚ ʩʝʪʴ 

ʥʦʚʳʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪʩʷ ʢʣʘʩʪʝʨ ʠʟ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʢʦʪʦʨʳʝ çʩʣʳʰʘʪè ʩʚʦʝʛʦ ʢʦʦʨʜʠʥʘʪʦʨʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʣʘʩʪʝʨʝ 

ʜʦʩʪʫʧʥʘ ʢʦʦʨʜʠʥʘʪʦʨʫ PAN. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʤʫʣʴʪʠʢʣʘʩʪʝʨʳ 

ʠʟ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʪʝʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʬʫʥʢʮʠʷ ʢʦʦʨʜʠʥʘʪʦʨʘ 

ʩʚʦʜʠʪʩʷ ʢ ʠʟʣʫʯʝʥʠʶ ʢʘʜʨʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ ʨʘʜʠʦʢʘʥʘʣʫ. ʕʪʠ ʢʘʜʨʳ 

ʧʝʨʝʜʘʶʪʩʷ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ ʤʘʷʢʦʚ, ʧʦʵʪʦʤʫ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʵʪʠʤʠ 

ʩʠʛʥʘʣʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʢʘʜʨʘʤʠ ʤʘʷʢʦʚ (Beacon Frame). ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ, ʦʜʥʘʢʦ, 

ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʙʝʟ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʧʘʢʝʪʘ ʜʘʥʥʳʭ (Data Frame) ʧʦ ʩʝʪʠ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʦʙʨʘʟʫʝʪ 

ʝʛʦ ʚ ʢʘʜʨ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʡ ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʘʤʙʫʣʫ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, 2 

ʧʨʦʚʝʨʦʯʥʳʭ ʙʘʡʪʘ ʮʠʢʣʠʯʝʩʢʦʛʦ ʢʦʜʘ (CRC) ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ ʠ ʪ.ʧ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʘʜʨʘ ʩʦʩʪʘʚʣʷʝʪ 127 ʙʘʡʪ. ʂʘʜʨ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʟʘʰʠʬʨʦʚʘʥ 

128 - ʙʠʪʥʳʤ ʢʣʶʯʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ AES (Advanced Encryption Standard). 



ɹʘʟʦʚʳʝ ʪʦʧʦʣʦʛʠʠ ʩʝʪʝʡ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʩʝʪʠ ʩ 

ʜʚʫʤʷ ʙʘʟʦʚʳʤʠ ʪʦʧʦʣʦʛʠʷʤʠ: Star (ʟʚʝʟʜʘ) ʠ Peer-to-Peer (ʨʘʚʥʳʡ - ʨʘʚʥʦʤʫ) (ʨʠʩ.8.2). 

ɺ ʮʝʥʪʨʝ çʟʚʝʟʜʳè ï ʢʦʦʨʜʠʥʘʪʦʨ PAN. ɺʩʝ ʫʩʪʨʦʡʩʪʚʘ PAN çʩʣʳʰʘʪè ʣʠʰʴ 

ʢʦʦʨʜʠʥʘʪʦʨʘ PAN ʠ ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʦʙʨʘʱʘʪʴʩʷ ʜʨʫʛ ʜʨʫʛʫ ʪʦʣʴʢʦ ʯʝʨʝʟ ʥʝʛʦ. 

 

 
ʈʠʩ. 8.17. ɹʘʟʦʚʳʝ ʪʦʧʦʣʦʛʠʠ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.4. 

 

ʇʨʠʤʝʨʦʤ ʩʝʪʠ ʩ ʪʦʧʦʣʦʛʠʝʡ çʟʚʝʟʜʘè ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʝʪʴ ʫʧʨʘʚʣʝʥʠʷ ʜʦʤʘʰʥʝʡ 

ʘʚʪʦʤʘʪʠʢʦʡ ʠ ʙʳʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʦʡ. ʇʨʦʩʪʝʡʰʘʷ ʩʝʪʝʚʘʷ ʪʦʧʦʣʦʛʠʷ çʪʦʯʢʘ - ʪʦʯʢʘè 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʪʦʧʦʣʦʛʠʠ çʟʚʝʟʜʘè ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ ʠ, 

ʟʥʘʯʠʪ, ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʢʦʦʨʜʠʥʘʪʦʨ PAN. ɺ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʜʥʦ ʠʟ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ ʜʦʣʞʥʦ ʙʳʪʴ ʚʝʜʫʱʠʤ (master), ʜʨʫʛʦʝ ï ʚʝʜʦʤʳʤ 

(slave). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʩʦʩʪʦʠʪʩʷ ʣʠʰʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʚʫʭ ʫʩʣʦʚʠʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʫ ʚʝʜʫʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʝʥ ʙʳʪʴ ʘʜʨʝʩ PAN. ɺʦ-ʚʪʦʨʳʭ, ʘʜʨʝʩ ʚʝʜʦʤʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ (ʢ ʧʨʠʤʝʨʫ, ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʩʝʥʩʦʨʘ ʪʝʣʝʚʠʟʦʨʘ) çʧʨʦʧʠʩʘʥè ʚ ʧʘʤʷʪʠ ʫ 

ʚʝʜʫʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ). çʇʨʦʧʠʩʢʘè, ʪʦ ʝʩʪʴ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʢ PAN, ʤʦʞʝʪ ʚʧrʦʣʥʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɼʣʷ ʵʪʦʛʦ ʢʦʦʨʜʠʥʘʪʦʨ PAN ʠʩʧʦʣʴʟʫʝʪ 

ʩʠʛʥʘʣʳ ʤʘʷʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʸʪ ʣʶʙʦʝ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʈʘʩʧʦʟʥʘʚ ʵʪʠ ʩʠʛʥʘʣʳ, 

ʦʥʦ ʧʦʩʳʣʘʝʪ ʟʘʧʨʦʩ ʥʘ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʚ ʩʝʪʴ. ɺ ʦʪʚʝʪ ʧʦʣʫʯʘʝʪ ʩʝʪʝʚʦʡ ʘʜʨʝʩ. 

ɺ ʪʦʧʦʣʦʛʠʠ Pear-to-Pear ʫ ʢʘʞʜʦʛʦ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʦʩʝʜʝʡ. 

ʂʘʞʜʦʛʦ ʠʟ ʥʠʭ ʦʥʦ "ʩʣʳʰʠʪ" ʠ ʤʦʞʝʪ ʩ "ʧʦʛʦʚʦʨʠʪʴ ʩ ʩʦʩʝʜʦʤ ʥʘ ʨʘʚʥʳʭ". ʇʦʵʪʦʤʫ 

ʛʨʫʧʧʘ ʩʦʩʝʜʝʡ ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴ ʷʯʝʡʢʫ (Mesh), ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʤʦʛʫʪ "ʧʦʛʦʚʦʨʠʪʴ" ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʊʘʢʘʷ ʷʯʝʡʢʘ ʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1. ɽʩʣʠ, ʢʨʦʤʝ ʪʦʛʦ, ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʥʝ 

çʩʧʷʪè ʠ çʩʣʫʰʘʶʪè ʩʚʦʠʭ ʩʦʩʝʜʝʡ ʠ ʥʝ ʵʢʦʥʦʤʷʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʪʦ ʩʝʪʴ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʷʯʝʝʢ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (Self-healing) ï 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʷʚʣʷʪʴ ʠ ʠʩʧʨʘʚʣʷʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʩʝʪʝʚʳʭ ʫʟʣʦʚ ʠ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʫʟʣʘʤʠ ʙʝʟ ʚʤʝʰʘʪʝʣʩɹʪʚʘ ʯʝʣʦʚʝʢʘ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʦʚʝʨʢʝ ʢʘʯʝʩʪʚʘ ʣʠʥʠʡ ʩʚʷʟʠ ʤʝʞʜʫ FFD ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʦʩʣʫʰʠʚʘʥʠʶ ʵʬʠʨʘ 

ʠ ʥʘʣʠʯʠʠ ʬʫʥʢʮʠʠ LQI. ɺ ʪʘʢʦʡ ʩʝʪʠ ʜʦʩʪʘʚʢʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʥʠʢʘʢ ʥʝ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴʩʷ 

ʠʟ ʮʝʥʪʨʘ, ʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʧʨʠʥʮʠʧʫ "ʚʟʘʠʤʦʚʳʨʫʯʢʠò ʩʦʩʝʜʝʡ. ʉʝʪʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ 

ʙʘʟʝ ʪʦʧʦʣʦʛʠʠ Peer-to-Peer c ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʜʦʩʪʘʚʢʦʡ ʜʘʥʥʳʭ, ʥʘʟʳʚʘʶʪ ʩʝʪʴʶ 

Mesh. ʈʦʣʴ ʢʦʦʨʜʠʥʘʪʦʨʘ PAN ʩʚʦʜʠʪʩʷ ʣʠʰʴ ʢ ʬʫʥʢʮʠʠ ʧʝʨʚʦʛʦ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʷʚʣʷʶɦ ʝʛʦʩʷ ʥʦʩʠʪʝʣʝʤ ʘʜʨʝʩʘ PAN. ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ ʢʦʦʨʜʠʥʘʪʦʨ PAN ʥʝ 

ʪʨʝʙʫʝʪʩʷ. ʂʦʥʢʨʝʪʥʳʝ ʤʝʪʦʜʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʦʤ 802.15.4 ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢ ʧʨʠʤʝʨʫ, ZigBee. 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʪʠ ʥʘ ʙʘʟʝ ʪʦʧʦʣʦʛʠʠ Peer-

to-Peer ʧʦʟʚʦʣʷʝʪ ʩʧʦʥʪʘʥʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʩʦʟʜʘʚʘʪʴ ʩʝʪʠ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʝʪʴ, 

ʫʟʣʳ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ FFD ʩ ʩʝʥʩʦʨʦʤ. ɹʦʣʴh ʦʝ ʯʠʩʣʦ ʪʘʢʠʭ ʫʟʣʦʚ, ʨʘʟʙʨʦʩʘʥʥʳʭ 

ʧʦ ʥʝʢʦʪʦʨʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪ ʩʝʪʴ. ʇʦʜʢʣʶʯʠʚ ʢ ʦʜʥʦʤʫ ʠʟ FFD 



ʮʝʥʪʨ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʝʥʩʦʨʥʘʷ ʨʘʜʠʦʩʝʪʴ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ. ɽʩʣʠ, 

ʦʜʥʘʢʦ, ʚʩʝ ʩʝʪʝʚʳʝ ʫʟʣʳ ʩʝʪʠ (ʠʣʠ ʠʭ ʙʦʣʴʰʠʥʩʪʚʦ) ʠʤʝʶʪ ʘʚʪʦʥʦʤʥʦʝ ʧʠʪʘʥʠʝ, 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʩʝʪʠ (ʩʤ. ʨʘʟʜʝʣ 

çʉʝʪʠ ʙʝʟ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘè). ʋʤʝʥʴʰʘʝʪʩʷ ʦʥʦ ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʦʭʚʘʪʘ 

ʩʝʪʴʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʙʣʘʩʪʝʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 

ʢʦʪʦʨʳʭ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʟʘʪʨʘʪ ʥʘ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʢʨʠʪʝʨʠʝʤ. ʉʧʦʥʪʘʥʥʦ ʩʦʟʜʘʚʘʝʤʳʝ ʩʝʪʠ ʠʤʝʥʫʶʪʩʷ ʣʘʪʠʥʩʢʠʤ ʪʝʨʤʠʥʦʤ Ad-Hoc, ʯʪʦ 

ʦʟʥʘʯʘʝʪ çʧʦ ʩʣʫʯʘʶè. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʪʘʢʠʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʨʘʩʰʠʨʝʥʠʠ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ˢ͎͙ͦͪͭͣ͡· ͒ͦͫͭͯͨ͊ ͟ ͙ͪ͊͒ͦ͊ͤ͊ͯ͟͡ 

ɹʘʟʦʚʳʤ ʘʣʛʦʨʠʪʤʦʤ ʜʦʩʪʫʧʘ ʢ ʨʘʜʠʦʢʘʥʘʣʫ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʜʦʩʪʫʧʘ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʦʩʥʦʚʝ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʢʦʣʣʠʟʠʡ 

(Carrier Sense Multiple Access / Collision Avoidance, CSMA/CA). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʘ 802.11 ʚ ʘʣʛʦʨʠʪʤʝ CSMA /CA ʦʪʩʫʪʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʧʨʦʩʘ ʢʘʥʘʣʘ ʜʦʩʪʫʧʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ - ʦʪʧʨʘʚʠʪʝʣʴ 

ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʜʨʘ ʩʥʘʯʘʣʘ ʜʝʣʘʝʪ ʟʘʧʨʦʩ ʫʩʪʨʦʡʩʪʚʫ - ʧʦʣʫʯʘʪʝʣʶ 

ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʧʝʨʝʜʘʯʠ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʚ ʩʪʘʥʜʘʨʪʝ 802.11 ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʚʫʭ ʢʘʜʨʦʚ: ʢʘʜʨʘ ʛʦʪʦʚʥʦʩʪʠ ʦʪʦʩʣʘʪʴ RTS (Ready To Send) ʠ ʢʘʜʨʘ ʛʦʪʦʚʥʦʩʪʠ ʧʨʠʥʷʪʴ 

ʠ CTS (Clear To Send). 

ɸʣʛʦʨʠʪʤ CSMA /CA ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ ʩʝʪʷʭ ʙʝʟ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʚ ʩʝʪʷʭ ʩ 

ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʜʦʩʪʫʧʘ. ɺ ʧʦʣʥʦʩʪʴʶ ʘʩʠʥʭʨʦʥʥʳʭ ʩʝʪʷʭ ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ çʩʧʷʯʢʦʡè ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʤʘʣʦ ʵʬʬʝʢʪʠʚʥʦ. ʅʘʣʠʯʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʜʦʩʪʫʧʘ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʥʦ ʨʘʩʭʦʜʦʚʘʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʩʝʪʷʭ ʩ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʜʦʩʪʫʧʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʯʝʪʘʥʠʷ ʉSMA/CA ʩ 

ʜʦʩʪʫʧʦʤ ʥʘ ʥʝʢʦʥʢʫʨʝʥʪʥʦʡ ʦʩʥʦʚʝ. ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʩʣʦʪʘ (Guaranteed Time Slot, GTS) ʫʩʪʨʦʡʩʪʚʫ ʧʦ 

ʧʨʝʜʚʘʨʠʪʝʣʥɹʦʤʫ ʦʪ ʥʝʛʦ ʟʘʧʨʦʩʫ. 

ʉʝʪʠ ʙʝʟ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ 

ʈʘʩʩʤʦʪʨʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʉSMA/CA ʚ ʩʝʪʷʭ ʙʝʟ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦʩʪʫʧʘ 

ʢ ʨʘʜʠʦʢʘʥʘʣʫ. ɺ ʪʘʢʠʭ ʩʝʪʷʭ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʠʛʥʘʣʦʚ 

ʤʘʷʢʦʚ, ʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʠ ʥʘʟʚʘʥʳ ʩʝʪʷʤʠ ʙʝʟ ʤʘʷʢʦʚ (Not Beacon - enabled PAN). 

ʇʫʩʪʴ ʩʝʪʝʚʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʚ ʩʣʫʯʘʡʥʳʡ ʤʦʤʝʥʪ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʘʪʴ ʢʘʜʨ ʜʘʥʥʳʭ. 

ʊʦʛʜʘ ʧʦʧʳʪʢʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ çʧʨʦʩʣʫʰʠʚʘʥʠʷè ʵʬʠʨʘ. 

ɽʩʣʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʦʛʦ ʢʘʥʘʣʘ (ʥʝʩʫʱʘʷ ʥʝ ʦʙʥʘʨʫʞʝʥʘ), 

ʪʦ ʯʝʨʝʟ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ ʥʝʢʦʪʦʨʦʤʫ ʩʣʫʯʘʡʥʦʤʫ ʯʠʩʣʫ ʠʟ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʚʨʝʤʝʥʠ T1, ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜʘʸʪ ʢʘʜʨ ʜʘʥʥʳʭ. ʅʘʯʘʣʦ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʠ ʚʳʙʠʨʘʝʪʩʷ 

ʩʣʫʯʘʡʥʳʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʣʣʠʟʠʠ ʩ ʢʘʜʨʦʤ ʜʘʥʥʳʭ ʦʪ ʜʨʫʛʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ɽʩʣʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʘʥʘʣ ʟʘʥʷʪ (ʥʝʩʫʱʘʷ ʦʙʥʘʨʫʞʝʥʘ), ʧʦʧʳʪʢʘ 

ʧʝʨʝʜʘʯʠ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʨʘʚʥʳʡ ʥʝʢʦʪʦʨʦʤʫ ʩʣʫʯʘʡʥʦʤʫ ʯʠʩʣʫ 

ʠʟ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ T2. 

ʇʨʠʸʤ ʢʘʜʨʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʧʦʜʪʚʝʨʞʜʘʪʴʩʷ ʢʘʜʨʦʤ - ʢʚʠʪʘʥʮʠʝʡ (Acknowledgement 

Frame). ʇʨʠʸʤ ʩʯʠʪʘʝʪʩʷ ʧʨʘʚʠʣʴʥʳʤ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʦʰʠʙʦʢ ʚ ʢʘʜʨʝ ʜʘʥʥʳʭ. ʕʪʘ 

ʧʨʦʚʝʨʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʜʦʤ CRC. ɽʩʣʠ ʢʘʜʨ - ʢʚʠʪʘʥʮʠʷ ʧʦʣʫʯʝʥʘ ʩ ʦʰʠʙʢʘʤʠ, ʧʦʧʳʪʢʘ 

ʧʝʨʝʜʘʯʠ ʢʘʜʨʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʦ. 

ɺʦʟʤʦʞʝʥ, ʦʜʥʘʢʦ, ʠ ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʙʝʟ ʢʘʜʨʘ - ʢʚʠʪʘʥʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʢʘʢ ʩ ʧʝʨʝʜʘʯʝʡ ʵʪʦʛʦ ʩʠʛʥʘʣʘ, ʪʘʢ ʠ ʩ ʝʛʦ ʧʨʠʸʤʦʤ. ʕʪʦʪ 

ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʥʘʟʳʚʘʶʪ ʥʝʧʦʣʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʉSMA/CA. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ CSMA /CA ʢʨʘʡʥʝ ʥʝʵʬʬʝʢʪʠʚʥʦ ʚ ʩʣʫʯʘʝ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʧʨʦʩʳʧʘʶʱʠʤʠʩʷè ʚ ʩʣʫʯʘʡʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʪʯʠʢʘʤʠ, 

ʘʜʨʝʩʦʚʘʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ çʩʧʷʱʠʤè ʧʨʠʸʤʥʠʢʘʤ. ɼʣʷ ʩʝʪʝʡ c ʪʦʧʦʣʦʛʠʝʡ çʟʚʝʟʜʘè ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʦʨ PAN ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ çʩʣʫʰʘʪʴè ʵʬʠʨ. ɼʣʷ ʩʝʪʝʡ ʩ 



ʪʦʧʦʣʦʛʠʝʡ Peer-to-Peer ʚʩʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʩʣʫʰʘʪʴ ʵʬʠʨ. ʀʥʘʯʝ 

ʛʦʚʦʨʷ, ʧʦʣʥʦʩʪʴʶ ʘʩʠʥʭʨʦʥʥʳʡ ʠ ʥʠʯʝʤ ʥʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʢʘʢ ʜʦʩʪʫʧʘ, ʪʘʢ ʠ 

ʩʧʷʯʢʠ, ʥʝʩʦʚʤʝʩʪʠʤ ʩ ʘʣʛʦʨʠʪʤʦʤ CSMA/CA. 

ʉʝʪʠ ʩ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡʜʦʩʪʫʧʘ 

ɼʦʩʪʫʧ ʢ ʨʘʜʠʦʢʘʥʘʣʫ ʚ ʩʝʪʷʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜ ʢʦʤʘʥʜʦʚʘʥʠʝʤ ʢʦʦʨʜʠʥʘʪʦʨʘ, 

ʢʦʪʦʨʳʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʣʫʯʘʝʪ ʩʠʛʥʘʣʳ ʤʘʷʢʦʚ. ʊʘʢʠʝ ʩʝʪʠ ʚ ʩʪʘʥʜʘʨʪʝ ʥʘʟʚʘʥʳ ʩʝʪʷʤʠ c 

ʤʘʷʢʘʤʠ (Beacon - enabled PAN). 

ɺ ʪʘʢʠʭ ʩʝʪʷʭ ʜʦʩʪʫʧ ʢ ʨʘʜʠʦʢʘʥʘʣʫ ʠ ʨʘʩʧʠʩʘʥʠʝ çʩʥʘè ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ 

çʧʨʠʚʟ̫ʘʥʳè ʢ ʩʠʛʥʘʣʘʤ ʤʘʷʢʦʚ ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ. ʅʘ ʨʠʩ.18 ʧʨʠʚʝʜʝʥʘ ʚʨʝʤʝʥʥʘʷ 

ʜʠʘʛʨʘʤʤʘ ʚʦʟʤʦʞʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ. ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ 

ʜʚʫʤʷ ʩʠʛʥʘʣʘʤʠ ʤʘʷʢʦʚ (Beacon Interval, BI) ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ ʨʘʟʙʠʪ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

ʘʢʪʠʚʥʫʶ ʠ ʥʝʘʢʪʠʚʥʫʶ (Inactive). ɺʦ ʚʨʝʤʷ ʥʝʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʢʦʦʨʜʠʥʘʪʦʨ ʠ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ çʩʧʘʪʴè. ɺʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʢʦʦʨʜʠʥʘʪʦʨ ʨʘʟʨʝʰʘʝʪ 

ʜʦʩʪʫʧ ʧʨʦʩʥʫʚʰʠʤʩʷ ʩʝʪʝʚʳʤ ʫʩʪʨʦʡʩʪʚʘʤ. ɸʢʪʠʚʥʘʷ ʯʘʩʪʴ (Active) ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

ʩʫʧʝʨʢʘʜʨʘ (Superframe). ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʫʧʝʨʢʘʜʨʘ (Superframe Duration, SD) ʨʘʟʜʝʣʝʥʘ ʥʘ 

ʜʚʘ ʠʥʪʝʨʚʘʣʘ. ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʠʥʪʝʨʚʘʣʘ (Contention Access Period, CAP) 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʡ ʦʩʥʦʚʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ ʉSMA/CA. 

ɺʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʠʥʪʝʨʚʘʣʘ (Contention Free Period, CFP) ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʩ 

ʨʘʟʚʝʜʝʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʚʦ ʚʨʝʤʷ ʟʘʢʨʝʧʣʸʥʥʦʛʦ ʟʘ 

ʥʠʤ ʚʨʝʤʝʥʥʦʛʦ ʩʣʦʪʘ (Guaranteed Time Slot, GTS). ʅʘ ʨʠʩ.18 ʠʟʦʙʨʘʞʝʥʳ ʜʚʘ ʪʘʢʠʭ 

ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɺʳʜʝʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʫ ʩʣʦʪʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʧʨʦʩʘ ʦʪ ʫʩʪʨʦʡʩʪʚʘ MAC ʢʦʤʘʥʜʦʡ, ʢʦʪʦʨʳʡ 

ʜʝʣʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʠʥʪʝʨʚʘʣʘ CAP. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ CSMA /CA ʧʨʠ ʥʘʣʠʯʠʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʤʝʝʪ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʚʷʟʢʦʡ ʩʣʫʯʘʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʘʣʛʦʨʠʪʤʘ ʢ ʚʨʝʤʝʥʥʳʤ 

ʠʥʪʝʨʚʘʣʘʤ (ʩʣʦʪʘʤ) CAP. ɽʩʣʠ ʚ ʥʘ ʪʝʢʫʱʝʤ ʩʣʦʪʝ CAP ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʥʘʣʠʯʠʠ 

ʩʚʦʙʦʜʥʦʛʦ ʢʘʥʘʣʘ (ʥʝʩʫʱʘʷ ʥʝ ʦʙʥʘʨʫʞʝʥʘ), ʪʦ ʢʘʜʨ ʜʘʥʥʳʭ ʧʝʨʝʜʘʸʪʩʷ ʚ ʩʣʦʪʝ, 

ʦʪʩʪʦʷʱʠʤ ʦʪ ʪʝʢʫɦ ʝʛʦ ʧʦ ʥʦʤʝʨʫ ʥʘ ʥʝʢʦʪʦʨʦʝ ʩʣʫʯʘʡʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ ʉ1. ɽʩʣʠ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʘʥʘʣ ʟʘʥʷʪ (ʥʝʩʫʱʘʷ ʦʙʥʘʨʫʞʝʥʘ), ʧʦʧʳʪʢʘ ʧʝʨʝʜʘʯʠ 

ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʥʘ ʩʣʦʪʝ, ʦʪʩʪʦʷʱʠʤ ʧʦ ʥʦʤʝʨʫ ʦʪ ʪʝʢʫʱʝʛʦ ʥʘ ʥʝʢʦʪʦʨʦʝ ʩʣʫʯʘʡʥʦʝ ʮʝʣʦʝ 

ʯʠʩʣʦ ʉ2. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʘʣʛʦʨʠʪʤ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʩʣʦʪʦʚʦʛʦ CSMA /CA (slotted 

CSMA/CA) ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʚʳʰʝ ʥʝ ʩʣʦʪʦʚʦʤʫ ʘʣʛʦʨʠʪʤʫ 

(unslotted CSMA/CA) ʚ ʘʩʠʥʭʨʦʥʥʦʡ ʩʝʪʠ. 

ʇʘʨʘʤʝʪʨʳ ʩʠʥʭʨʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪʦʨʘ, ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʦʩʪʘʚʢʠ. 

ʇʝʨʠʦʜ BI ʩʣʝʜʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʤʘʷʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 5 ʤʩ ʜʦ 252 ʩ. 

ʆʥ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ BI= BImin*2B0, 

ʛʜʝ Bmin ï ʤʠʥʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ, B0 ï ʯʠʩʣʦ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0 ʜʦ 14. ɺʳʙʦʨ 

ʨʘʟʫʤʥʦʛʦ ʟʥʘʯʝʥʠʷ BI ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪʦʨʫ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʫʧʝʨʢʘʜʨʘ SI ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦʣʴʥʦ ʚʧʣʦʪʴ ʜʦ 

ʚʝʣʠʯʠʥʳ BI. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ SI ʨʘʩʪʸʪ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʜʘʥʥʳʭ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʘ ʉSMA/CA ʠ ʟʘʜʘʥʥʦʤ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ. ʇʣʘʪʦʡ ʟʘ ʵʪʫ 

ʚʦʟʤʦʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

 



 
 

ʈʠʩ. 8.18. ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʠ ʩʠʥʭʨʦʥʥʦʤ ʜʦʩʪʫʧʝ. 

 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʫʧʝʨʢʘʜʨʘ ʤʦʞʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʤʝʞʜʫ CAP ʠ CFP. ɼʣʷ ʵʪʦʛʦ 

ʩʫʧʝʨʢʘʜʨ ʧʦʜʝʣʝʥ ʥʘ 16 ʪʘʢʪʦʚʳʭ ʠʥʪʝʨʚʘʣʦʚ (ʨʠʩ.8.18). ɼʣʷ CFP ʤʦʞʝʪ ʙʳʪʴ ʦʪʚʝʜʝʥʦ 

ʜʦ 7 ʧʦʩʣʝʜʥʠʭ ʠʥʪʝʨʚʘʣʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʤʝʞʜʫ CAP ʠ 

CFP ʫʜʦʙʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʪʠʧʦʚ ʩʦʦʙʱʝʥʠʡ. ɼʣʷ ʧʨʠʤʝʨʘ, ʚ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʢ ʪʘʢʠʤ ʩʦʦʙʱʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ 

ʩʠʛʥʘʣʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʪ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʭʨʘʥʫ, 

ʩʦʦʙʱʝʥʠʷ ʦ ʚʟ̫ʪʠʠ ʥʘ ʦʭʨʘʥʫ ʠ, ʥʘʢʦʥʝʮ, ʩʠʛʥʘʣʳ ʪʨʝʚʦʛʠ. ɼʣʷ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʦʩʪʫʧʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ ʚ 

ʩʝʪʠ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʚʝʨʦʷʪʥʦʩʪʷʤ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʢʝʪʦʚ. 

ʅʘʢʦʥʝʮ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʣʦʪʘ GTS ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʘʢʪʦʚʳʭ 

ʠʥʪʝʨʚʘʣʦʚ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫ ʫʩʪʨʦʡʩʪʚʘ ʚ GTS ʦʥʦ ʩʦʦʙʱʘʝʪ ʦʙ ʵʪʦʤ 

ʢʦʦʨʜʠʥʘʪʦʨʫ ʠ ʦʥ ʫʚʝʣʠʯʠʚʘʝʪ CAP, ʧʨʝʜʦʩʪʘʚʣʷʷ ʙʦʣʴʰʠʡ ʚʨʝʤʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʜʦʩʪʫʧʘ 

ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʡ ʦʩʥʦʚʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʉSMA/CA. ʕʪʫ ʦʧʝʨʘʮʠʶ ʤʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʜʝʬʨʘʛʤʝʥʪʘʮʠʶ ʩʫʧʝʨʢʘʜʨʘ. ɼʣʷ ʧʨʠʤʝʨʘ, ʥʘ ʨʠʩ.8.19 ʧʨʠʚʝʜʝʥʘ 

ʜʝʬʨʘʛʤʝʥʪʘʮʠʷ ʧʨʠ ʫʜʘʣʝʥʠʠ ʠʥʪʝʨʚʘʣʘ GTS2 ʠʟ CFP. 

 

 
 

ʈʠʩ. 8.19.  ɼʝʬʨʘʛʤʝʥʪʘʮʠʷ ʩʫʧʝʨʢʘʜʨʘ ʧʨʠ ʩʠʥʭʨʦʥʥʦʤ ʜʦʩʪʫʧʝ. 

 



ʀʪʘʢ, ʩʪʘʥʜʘʨʪ IEEE 802.15.4 ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʛʠʙʢʠʤ ʚ ʚʳʙʦʨʝ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʝʪʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʢʘʢ ʥʘ ʥʠʟʢʦʝ ʘʚʪʦʥʦʤʥʦʝ ʧʠʪʘʥʠʝ ʩʝʪʝʚʳʭ 

ʫʟʣʦʚ, ʪʘʢ ʠ ʩʧʦʥʪʘʥʥʦ ʦʙʨʘʟʫʝʤʫʶ ʪʦʧʦʣʦʛʠʶ. 

ʊʨʘʥʩʠʚʝʨʳ 

ʅʘ ʨʳʥʢʝ ʪʨʘʥʩʠʚʝʨʦʚ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.4 ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʶʪ 

ʪʘʥʜʝʤ ʢʦʤʧʘʥʠʡ Chipcon ʠ Ember ʠ ʢʦʤʧʘʥʠʷ Freescale ï ʦʪʜʝʣʝʥʠʝ ʢʦʤʧʘʥʠʠ Motorola 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʠʙʦʨʦʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʲʝʜʝʥʠʷ ʢʦʤʧʘʥʠʡ ChipCon ʠ EMber ʷʚʠʣʦʩʴ ʦʜʥʦ ʪʝʭʥʠʯʝʩʢʦʝ 

ʨʝʝhʥʠʝ ʪʨʘʥʩʠʚʝʨʘ 2420. ʄʠʢʨʦʩʭʝʤʳ ʠʤʝʶʪ ʘʙʙʨʝʚʠʘʪʫʨʳ ʉʉ ʠʣʠ EM ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʟʘʚʦʜʘ ʠʟʛʦʪʦʚʠʪʝʣʷ. ʊʨʘʥʩʠʚʝʨ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʪʨʦʣʣʝʨ ʚʤʝʩʪʝ ʩ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʦʚ ZigBee. 

ɺ ʢʦʥʮʝ 2005 ʛʦʜʘ ʢʦʤʧʘʥʠʷ Chipcon ʦʙʲʷʚʠʣʘ ʦ ʚʳʧʫʩʢʝ ʜʚʫʭ ʠʟʜʝʣʠʡ ʉʉ2430 ʠ 

CC2431 ï ʦʜʥʦʢʨʠʩʪʘʣʴʥʳʭ ʩʠʩʪʝʤ (System-on-Chip, SoC) 802.15.4/ZigBee, ʥʝ ʪʨʝʙʫʶʱʠʭ 

ʢʦʥʪʨʦʣʣʝʨʘ. ɺ ʩʠʩʪʝʤʫ CC2431 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʩʪʨʦʝʥʘ ʨʘʜʠʦʤʝʪʢʘ (Radio Frequency 

IDentification, RFID) ï ʤʠʥʠʘʪʶʨʥʳʡ ʧʨʠʸʤʦ-ʧʝʨʝʜʘʪʯʠʢ ʩ ʘʥʪʝʥʥʦʡ. ʂʦʤʧʘʥʠʷ Ember 

ʪʘʢʞʝ ʦʙʲʷʚʠʣʘ ʦ ʚʳʧʫʩʢʝ SoC EM250. 

ʂʦʤʧʘʥʠʷ Freescale ʚʳʧʫʩʢʘʝʪ ʪʨʘʥʩʠʚʝʨ ʄʉ13193, ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʦʚ ZigBee. ʊʨʘʥʩʠʚʝʨʳ ʄʉ13191/2 ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʘʟʨʘʙʦʪʢʫ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʩʝʪʠ. 

 

 

 

9. ʉʊɸʅɼɸʈʊʓ ɻʆʈʆɼʉʂʀʍ ʉɽʊɽʁ ʐʀʈʆʂʆʇʆʃʆʉʅʆɻʆ 

    ʈɸɼʀʆɼʆʉʊʋʇɸ IEEE 802.16 (WiMAX ) 
 

ʃʶʙʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʦʤʧʴʶʪʝʨʘ ʚ ʠʜʝʘʣʝ ʭʦʯʝʪʩʷ ʤʛʥʦʚʝʥʥʦ ʧʝʨʝʢʘʯʠʚʘʪʴ ʠʟ 

ʀʥʪʝʨʥʝʪʘ ʥʘ ʩʚʦʡ ʇʂ ʚʩʝ, ʯʪʦ ʟʘʙʣʘʛʦʨʘʩʩʫʜʠʪʩʷ. ʊʝʣʝʬʦʥʥʳʡ ʤʦʜʝʤ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ 

ʵʪʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 10 ʂʙ/c, ʚʳʜʝʣʝʥʥʘʷ ʣʠʥʠʷ ï ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʂʙ/ʩ ʠ ʪʦʣʴʢʦ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʜʦʩʪʫʧ ʧʦʟʚʦʣʷʝʪ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʚʦʞʜʝʣʝʥʥʳʤ ʄʙ/ʩ, ʢʦʪʦʨʳʝ ʜʘʶʪ 

ʥʘʜʝ̫ ʪʴʩʷ ʥʘ ʧʨʦʩʤʦʪʨ ʢʠʥʦʬʠʣʴʤʦʚ ʠ ʧʨʦʯʠʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʜʦʚʦʣʴʩʪʚʠʡ.  

ʐʠʨʦʢʦʧʦʣʦʩʥʳʤ ʜʦʩʪʫʧʦʤ ʚ ʀʥʪʝʨʥʝʪ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʥʦ 

ʦʥ ʧʦʢʘ ʥʝʜʦʩʪʫʧʝʥ ʙʦʣʴʰʠʥʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘ ʢʦʥʝʮ 2002 ʛʦʜʘ ʚʦ ʚʩʝʤ ʤʠʨʝ (ʧʦ 

ʜʘʥʥʳʤ InStat/MDR) ʝʩʪʴ ʦʢʦʣʦ 46 ʤʣʥ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʠʭ ʚ ʉʐɸ, ʥʦ ʠ 

ʟʜʝʩʴ - ʣʠʰʴ 17% ʜʦʤʦʚ ʠʤʝʶʪ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ. ʏʪʦ ʞʝ ʤʝʰʘʝʪ ʘʢʪʠʚʥʦʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ? ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʩʧʦʩʦʙʳ ʜʦʚʝʜʝʥʠʷ 

ʪʘʢʦʛʦ ʜʦʩʪʫʧʘ ʜʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ - DSL ʠʣʠ ʢʘʙʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ - ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʚʩʝʛʜʘ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʝʩʪʴ ʢʘʙʝʣʴʥʦʝ ʠʣʠ DSL-

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʫʩʣʫʛʠ ʥʝʜʝʰʝʚʳ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʠ ʜʦʩʪʫʧʥʳ ʣʠʰʴ ʚ 

ʮʝʥʪʨʘʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. ʂʦʨʧʦʨʘʮʠʷ Intel ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʥʘʜ ʥʦʚʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʪʘʪʴ ʨʝʘʣʴʥʦʡ ʟʘʤʝʥʦʡ DSL ʠ ʢʘʙʝʣʶ ʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè ʚ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ.  

ʉʪʘʥʜʘʨʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ IEEE 802.16 ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ ʟʘʜʫʤʘʥ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʥʘ ʙʦʣʴʰʠʭ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʦʥ ʝʱʝ 

ʥʘʟʳʚʘʝʪʩʷ IEEE WirelessMAN (Metropolitan area network - ʩʝʪʴ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʨʝʛʠʦʥʦʚ). 

ʀʤʝʥʥʦ ʵʪʦʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʜʦʩʪʫʧ ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʳʤ 

ʩʨʝʜʩʪʚʦʤ ñʧʦʩʣʝʜʥʝʡ ʤʠʣʠò ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ.  

ʐʠʨʦʢʦʧʦʣʦʩʥʳʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʜʦʩʪʫʧ ʣʠʰʝʥ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʠʩʫʱʠʭ DSL ʠ 

ʢʘʙʝʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ. ɽʛʦ ʧʨʦʱʝ ʨʘʟʚʦʨʘʯʠʚʘʪʴ, ʫʚʝʣʠʯʠʚʘʪʴ ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʠʷ, ʦʥ 

ʙʦʣʝʝ ʛʠʙʦʢ. ʉʝʪʠ IEEE 802.16 ʦʯʝʥʴ ʧʦʭʦʞʠ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʝʪʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ: 

ʟʜʝʩʴ ʪʦʞʝ ʝʩʪʴ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʚ ʨʘʜʠʫʩʝ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ 

(ʜʦ 50 ʢʤ), ʧʨʠ ʵʪʦʤ ʠʭ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʚʳʰʢʘʭ - ʜʣʷ ʥʠʭ ʚʧʦʣʥʝ 

ʧʦʜʭʦʜʷʪ ʢʨʳʰʠ ʜʦʤʦʚ, ʚʦʜʦʥʘʧʦʨʥʳʝ ʙʘʰʥʠ ʠʣʠ ʵʣʝʚʘʪʦʨʳ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 



ʘʥʘʣʦʛʠʯʥʦ ʦʙʳʯʥʦʤʫ ʥʘʙʦʨʫ ʜʣʷ ʩʧʫʪʥʠʢʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʦʝʜʠʥʝʥʠʝ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ.  

ʉʪʘʥʜʘʨʪ IEEE 802.16 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʠʟʥʝʩʫ ʠ ʜʦʤʘʰʥʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʦʚʳʡ ʠ, 

ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ, ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʠʪʴ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʨʦʤʝ ʚʩʝʭ ʧʨʦʯʠʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʚʷʟʴ ʯʝʨʝʟ IEEE 802.16 ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʠ ʯʝʨʝʟ 

ʩʦʚʤʝʩʪʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʪʦʯʢʠ ʜʦʩʪʫʧʘ IEEE 802.11. 

ʀʩʪʦʨʠʷ ʩʪʘʥʜʘʨʪʘ IEEE 802.16 ʚʝʜʝʪʩʷ ʩ 2001 ʛʦʜʘ, ʢʦʛʜʘ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʙʳʣʘ 

ʥʘʯʘʪʘ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ 

ʩʚʷʟʠ. ɺ ʜʝʢʘʙʨʝ 2001 ʛʦʜʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʧʝʨʚʘʷ ʚʝʨʩʠʷ ʩʪʘʥʜʘʨʪʘ IEEE 802.16-2001, 

ʢʦʪʦʨʳʡ ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʨʘʙʦʯʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪʳ 10-66 ɻɻʮ. 

ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʦʧʠʩʳʚʘʣ ʦʨʛʘʥʠʟʘʮʠʶ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ 

ʩ ʪʦʧʦʣʦʛʠʝʡ çʪʦʯʢʘ-ʤʥʦʛʦʪʦʯʠʝè ʠ ʙʳʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʤʘʩʰʪʘʙʘ ʤʝʛʘʧʦʣʠʩʘ (Metropolitan Area Network, MAN). ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʧʦʣʫʯʠʣ ʪʘʢʞʝ ʥʘʟʚʘʥʠʝ WirelessMAN. ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʩʪʘʥʜʘʨʪ IEEE 802.16-2001 ʧʨʝʜʧʦʣʘʛʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʛʦ ʦʜʥʦʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ 

(Single-Carrier, SC), ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʥʘʟʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ ʜʦʙʘʚʠʣʠ ʙʫʢʚʳ SC, ʪʦ ʝʩʪʴ 

WirelessMAN-SC. 

ʆʨʛʘʥʠʟʘʮʠʷ ʩʚʷʟʠ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 10 - 66 ɻɻʮ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʟʦʥʝ 

ʧʨ̫ʤʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʧʨʠʝʤʥʠʢʦʤ ʩʠʛʥʘʣʘ ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʟʘʪʫʭʘʥʠʷ 

ʢʦʨʦʪʢʠʭ ʜʣʠʥ ʚʦʣʥ. ʕʪʦ ʙʳʣʦ ʦʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʪʦʢʦʣʘ WirelessMAN-SC. 

ʆʜʥʘʢʦ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʩ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʪʦ ʝʩʪʴ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʧʨʷʤʦʡ 

ʚʠʜʠʤʦʩʪʠ ʧʨʠʝʤʥʠʢʘ ʠ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʙʦʪʳ ʥʘ ʦʪʨʘʞʝʥʠʷʭ) ʧʦʟʚʦʣʷʣ 

ʠʟʙʝʞʘʪʴ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʨʘʜʠʦʩʚʷʟʠ ð ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʠʛʥʘʣʘ. ʐʠʨʠʥʘ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʵʪʦʤ ʯʘʩʪʦʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ (ʪʠʧʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ð 25 ʠʣʠ 28 ʄɻʮ), ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʘʪʴ ʚʩrʦʢʦʡ (ʧʦʨʷʜʢʘ 120 ʄʙʠʪ/ʩ) ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʪʦʣʴʢʦ ʚ ʟʦʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ 

ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʥʜʘʨʪʘ IEEE 802.16 ʪʘʢ ʠ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʥʝʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ, ʚ ʷʥʚʘʨʝ 2003 ʛʦʜʘ, ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʘʩʰʠʨʝʥʠʝ ʩʪʘʥʜʘʨʪʘ IEEE 802.16, ʧʦʣʫʯʠʚʰʝʝ ʥʘʠʤʝʥʦʚʘʥʠʝ IEEE 802.16a-2003. ʆʥʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʦʪ 2 ʜʦ 11 ɻɻʮ. ʕʪʦʪ ʩʪʘʥʜʘʨʪ 

ʪʘʢʞʝ ʙʳʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʤʘʩʰʪʘʙʘ 

ʤʝʛʘʧʦʣʠʩʘ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʩʪʘʥʝʪ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʨʝʰʝʥʠʷʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ ʧʦʩʣʝʜʥʝʡ ʤʠʣʠ ð ʢʘʙʝʣʴʥʳʤ ʤʦʜʝʤʘʤ, xDSL 

ʠ ʢʘʥʘʣʘʤ ʊ1/ɽ1. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ IEEE 802.16a ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʧʨʠʤʝʥʷʪʴ 

ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʩʪʘʥʜʘʨʪʘ IEEE 

802.11b/g/a ʢ ʀʥʪʝʨʥʝʪʫ. 

ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʩʪʘʥʜʘʨʪʘ IEEE 802.16a ʦʪ ʙʘʟʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ 802.16 ʙʳʣʦ 

ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʜʨʫʛʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʫʝʪ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ 

ʤʝʞʜʫ ʧʨʠʝʤʥʠʢʦʤ ʠ ʧʝʨʝʜʘʪʯʠʢʦʤ. ɿʦʥʘ ʧʦʢʨʳʪʠʷ ʪʘʢʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ, ʯʝʤ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ IEEE 802.16. ʆʧʫʩʢʘʷ ʧʦʢʘ ʜʝʪʘʣʠ ʧʨʦʪʦʢʦʣʘ IEEE 

802.16a, ʦʪʤʝʪʠʤ ʣʠʰʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 2-11 ɻɻʮ ʧʦʪʨʝʙʦʚʘʣʦ 

ʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʪʝʭʥʠʢʠ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ ʥʘ ʬʠʟʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ. 

ʃʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʪʘʥʜʘʨʪʘ IEEE 802.16a ʩʪʘʣ ʩʪʘʥʜʘʨʪ IEEE 802.16d, 

ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʡ. 

ʆʢʦʥʯʘʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪ IEEE 802.16d ʙʳʣ ʧʨʠʥʷʪ ʚ ʠʶʣʝ 2004 ʛʦʜʘ ʠ ʧʦʣʫʯʠʣ 

ʥʘʟʚʘʥʠʝ IEEE 802.16-2004, ʧʦʩʣʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʪʦ ʝʩʪʴ IEEE 802.16d ʠ IEEE 802.16a, ʦʪʧʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʚʝʨʩʠʷ 

ʩʪʘʥʜʘʨʪʘ ʚʦʙʨʘʣʘ ʚ ʩʝʙʷ ʠ ʩʪʘʥʜʘʨʪ IEEE 802.16d, ʠ IEEE 802.16a. 



ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘʭʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪ IEEE 802.16ʝ, 

ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʧʨʦʩʳ ʨʦʫʤʠʥʛʘ ʤʝʞʜʫ ʩʝʪʷʤʠ ʨʘʟʣʠʯʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʩʝʘʥʩʘ ʩʚʷʟʠ ʤʦʛ ʧʝʨʝʭʦʜʠʪʴ ʠʟ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ IEEE 802.11 ʚ ʩʝʪʠ IEEE 802.16 ʠ ʦʙʨʘʪʥʦ. 

ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʨʦʫʤʠʥʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʦʜʚʠʞʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʝʛʦʜʥʷ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ IEEE 

802.11 ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ, ʪʦʣʴʢʦ ʥʘʭʦʜʷʩʴ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʭʦʪ-ʩʧʦʪʘ, ʠʣʠ ʟʦʥʳ ʜʦʩʪʫʧʘ. ʇʦʢʠʜʘʷ ʪʘʢʫʶ ʟʦʥʫ, ʦʥʠ ʪʝʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ IEEE 802.16e ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʣʫʯʘʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ: ʧʦʩʨʝʜʩʪʚʦʤ IEEE 802.11 ð ʥʘʭʦʜʷʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʭʦʪ-ʩʧʦʪʘ, ʧʦʩʨʝʜʩʪʚʦʤ IEEE 802.16 ð ʥʘʭʦʜʷʩʴ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʝʪʠ WMAN. 

ɽʩʣʠ ʧʨʦʪʦʢʦʣ IEEE 802.16 ð ʵʪʦ ʧʨʦʪʦʢʦʣ ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʢʣʘʩʩʘ, ʪʦ ʧʨʦʪʦʢʦʣ 

IEEE 802.16e ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʠʯʝʤ ʤʦʙʠʣʴʥʳʭ, ʠ ʚ ʵʪʦʤ 

ʩʤʳʩʣʝ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʫ ʩʪʘʥʜʘʨʪʘʤ IEEE 802.11a/b/g. ʇʦ ʤʥʝʥʠʶ 

ʵʢʩʧʝʨʪʦʚ Intel, ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠʤʝʷ ʥʦʫʪʙʫʢ ʠʣʠ ʂʇʂ ʩʦ 

ʚʩʪʨʦʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʪʘʥʜʘʨʪʘ IEEE 802.16e, ʩʤʦʞʝʪ ʧʦʩʪʦʷʥʥʦ ʦʩʪʘʚʘʪʴʩʷ ʥʘ 

ʩʚʷʟʠ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʛʦʨʦʜʘ. ʄʘʣʦ ʪʦʛʦ, ʧʨʠʥʷʪʠʝ IEEE 802.16 ʚ ʢʘʯʝʩʪʚʝ 

ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦʟʚʦʣʠʪ ʘʢʪʠʚʥʳʤ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘʤ ʧʦʣʟɹʦʚʘʪʴʩʷ 

ʨʦʫʤʠʥʛʦʤ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ. 

ʀʩʪʦʨʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʦʙʨʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʝ 

ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʨʠʥʷʪʠʶ ʪʝʭʥʦʣʦʛʠʠ ʮʝʣʝʚʳʤ ʨʳʥʢʦʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʧʨʦʜʫʢʪʳ ʙʳʣʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʫ, ʘ ʟʘʪʝʤ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ 

ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʦʩʣʝʜʥʝʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʥʝʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʢʫʧʠʪʴ 

ʫʩʪʨʦʡʩʪʚʦ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʝʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫ ʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʝʤʫ 

ʥʨʘʚʠʪʩʷ, ʠ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʦʥʦ ʩʦʚʤʝʩʪʠʤʦ ʩ ʜʨʫʛʠʤʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ. IEEE ʧʦʜʦʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʝ ʟʘʥʠʤʘʝʪʩʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʝ ʠʥʜʫʩʪʨʠʠ. ɺ 

ʩʣʫʯʘʝ ʩʝʤʝʡʩʪʚʘ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.11 ʪʘʢʫʶ ʨʦʣʴ ʠʛʨʘʝʪ Wi-Fi Alliance. ɼʣʷ ʛʨʫʧʧʳ 

ʩʪʘʥʜʘʨʪʦʚ IEEE 802.16 ʧʦʜʦʙʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ Worldwide Interoperability for Microwave 

Access Forum, ʩʦʢʨʘʱʝʥʥʦ WiMAX Forum ð ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʦʙʨʘʟʦʚʘʥʥʘʷ 

ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʢʦʨʧʦʨʘʮʠʠ Intel ʩ ʫʯʘʩʪʠʝʤ ʚʝʜʫʱʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (Airspan Networks, Alvarion Ltd, Aperto Networks, 

Fujitsu Microelectronics America, Intel, OFDM Forum, Proxim Corporation, Wi-LAN, Inc. 

ʠ ʜʨ.). 

ʎʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ WiMAX ʷʚʣʷʝʪʩʷ ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʨʘʙʦʪʢʝ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʩʝʪʷʤ, ʩʢʦʨʝʡʰʝʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʩʝʪʝʡ ʚʦ 

ʚʩʝʤ ʤʠʨʝ, ʩʝʨʪʠʬʠʢʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ IEEE 802.16, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʬʠʢʘʮʠʡ, 

ʧʨʠʟʚʘʥʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʇʦ ʜʘʥʥʳʤ 

ʘʥʘʣʠʪʠʢʦʚ, ʯʣʝʥʳ WiMAX ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʝʝ 75% ʨʳʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ. ʇʦʵʪʦʤʫ ʯʘʩʪʦ ʧʦ ʘʥʘʣʦʛʠʠ ʩ 

ʪʝʤ, ʢʘʢ WLAN IEEE 802.11 ʥʘʟʳʚʘʶʪ Wi-Fi, ʜʣʷ ʩʝʪʝʡ WMAN IEEE 802.16 ʠʩʧʦʣʴʟʫʶʪ 

ʥʘʟʚʘʥʠʝ WiMAX. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʜʝʪʘʣʴʥʝʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

 

          ʉʪʨʫʢʪʫʨʘ ʩʝʪʝʡ WiMAX . 

 

ʉʪʘʥʜʘʨʪ ʧʦʢʨʳʚʘʝʪ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 11 ɻɻʮ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʯʘʩʪʦʪʳ ʜʦʣʞʥʘ 

ʣʝʞʘʪʴ ʚ ʧʨʝʜʝʣʘʭ Ñ10
-6
. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ (BS), ʩʣʝʜʫʶʱʘʷ ʩʪʘʥʜʘʨʪʫ IEEE 802.16, 

ʨʘʟʤʝɦ ʘʝʪʩʷ ʚ ʟʜʘʥʠʠ ʠʣʠ ʥʘ ʚʳʰʢʝ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʷʟʴ ʩʦ ʩʪʘʥʮʠʷʤʠ ʢʣʠʝʥʪʦʚ (SS - 

Subscriber Station) ʧʦ ʩʭʝʤʝ ʪʦʯʢʘ-ʤʫʣʴʪʠʪʦʯʢʘ (PMP). ɺʦʟʤʦʞʝʥ ʩʝʪʦʯʥʳʡ ʨʝʞʠʤ ʩʚʷʟʠ 

(Mesh - ʩʝʪʢʘ ʩʚʷʟʝʡ ʪʦʯʢʘ-ʪʦʯʢʘ - PTP), ʢʦʛʜʘ ʣʶʙʳʝ ʢʣʠʝʥʪʳ (SS) ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʘ ʘʥʪʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ 

ʚʩʝʥʘʧʨʘʚʣʝʥʥʳʤʠ. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩ ʦʩʥʦʚʥʦʡ ʩʝʪʴʶ ʠ 



ʨʘʜʠʦʢʘʥʘʣʳ ʢ ʜʨʫʛʠʤ ʩʪʘʥʮʠʷʤ. ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 30 ʤʠʣʴ 

(ʚ ʩʣʫʯʘʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ) ʧʨʠ ʪʠʧʦʚʦʤ ʨʘʜʠʫʩʝ ʩʝʪʠ 4-6 ʤʠʣʴ (ʜʣʷ ʨʝʞʠʤʘ Mesh ʧʨʠ 

ʚʳʩʦʪʝ ʨʘʟʤʝʱʝʥʠʷ ʘʥʪʝʥʥʳ BS - 50ʤ), ʛʜʝ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ. ʇʨʝʜʫʩʤʦʪʨʝʥ ʪʘʢʞʝ ʨʝʞʠʤ ʤʫʣʴʪʠʪʦʯʢʘ-ʤʫʣʴʪʠʪʦʯʢʘ (MP- MP), 

ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʪʫ ʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʯʪʦ ʠ PMP. ʂʣʠʝʥʪʩʢʘʷ ʩʪʘʥʮʠʷ (SS) ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʜʠʦ ʪʝʨʤʠʥʘʣʦʤ ʠʣʠ ʧʦʚʪʦʨʠʪʝʣʝʤ (ʙʦʣʝʝ ʪʠʧʠʯʥʦ) ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʢʘʣʴʥʦʛʦ 

ʪʨʘʬʠʢʘ. ʊʨʘʬʠʢ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʧʦʚʪʦʨʠʪʝʣʝʡ, ʧʨʝʞʜʝ ʯʝʤ ʜʦʩʪʠʛʥʝʪ 

ʢʣʠʝʥʪʘ. ɸʥʪʝʥʥʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʥʘʩʪʨʦʡʢʠ. ʊʝʨʤʠʥʘʣʥɹʘʷ ʩʪʘʥʮʠʷ ʢʣʠʝʥʪʘ (SS) ʦʙʳʯʥʦ ʠʤʝʝʪ 

ʦʩʪʨʦʥʘʧʨʘʚʣʝʥʥʫʶ ʘʥʪʝʥʥʫ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʦʣʦʞʝʥʠʝ ʘʥʪʝʥʥʳ ʜʦʣʞʥʦ ʙʳʪʴ ʞʝʩʪʢʦ 

ʬʠʢʩʠʨʦʚʘʥʦ ʠ ʫʩʪʦʡʯʠʚʦ ʢ ʚʝʪʨʫ ʠ ʜʨʫʛʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʚʠʙʨʘʮʠʠ. 

ʐʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʠʩʪʝʤʳ ʜʦʩʪʫʧʘ ʢ ʨʘʜʠʦʩʝʪʠ ʧʦʤʠʤʦ BS ʠ SS ʩʦʜʝʨʞʘʪ ʢʣʠʝʥʪʩʢʦʝ 

ʪʝʨʤʠʥʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (TE), ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʩʥʦʚʥʦʡ ʩʝʪʠ, ʤʝʞʫʟʣʦʚʳʝ ʢʘʥʘʣʳ ʠ 

ʧʦʚʪʦʨʠʪʝʣʠ (RS). ʇʦʚʪʦʨʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʩʪʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʤʝʞʜʫ ʢʦʥʝʯʥʳʤʠ 

ʪʦʯʢʘʤʠ ʢʘʥʘʣʘ ʥʝʪ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ʇʦʚʪʦʨʠʪʝʣʴ ʧʝʨʝʜʘʝʪ ʩʠʛʥʘʣ ʦʪ BS ʢ ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʤ SS. ɺ ʩʠʩʪʝʤʘʭ MP-MP ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʥʮʠʡ ʷʚʣʷʶʪʩʷ ʧʦʚʪʦʨʠʪʝʣʷʤʠ. PTP-

ʩʦʝʜʠʥʝʥʠʷ (ʪʦʯʢʘ-ʪʦʯʢʘ) ʤʝʞʜʫ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʤʝʥ 

ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘʤ ʦʪ DS-3 ʜʦ OC-3. 

ʂʘʥʘʣ ʩʚʷʟʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʜʚʫʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʚʠʩʠʤʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʦʙʤʝʥʘ: ʦʪʧʨʘʚʠʪʝʣʴ-ʧʦʣʫʯʘʪʝʣʴ (uplink  - ʚʦʩʭʦʜʷʱʠʡ ʢʘʥʘʣ) ʠ ʧʦʣʫʯʘʪʝʣʴ-ʦʪʧʨʘʚʠʪʝʣʴ 

(downlink  - ʥʠʩʭʦʜʷʱʠʡ ʢʘʥʘʣ; ʧʦ ʘʥʘʣʦʛʠʠ ʩʦ ʩʧʫʪʥʠʢʦʚʳʤʠ ʢʘʥʘʣʘʤʠ). ʕʪʠ ʜʚʘ 

ʩʫʙʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʯʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ. ɼʘʥʥʳʡ 

ʩʪʘʥʜʘʨʪ ʦʪʥʦʩʠʪʩʷ ʢ ʫʨʦʚʥʶ L2, ʭʦʪʷ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʬʠʟʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ (PHY) 

ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʘʷ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʜʠʦʩʝʪʝʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʩʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʨʝʥʮʠʷ 

ʩʠʛʥʘʣʦʚ ʩʤʝʞʥʳʭ ʢʘʥʘʣʦʚ ʠ ʥʘʣʦʞʝʥʠʠ ʧʝʨʝʢʨʝʩʪʥʳʭ ʥʘʚʦʜʦʢ ʩ ʪʝʧʣʦʚʳʤʠ ʰʫʤʘʤʠ. ɼʣʷ 

ʪʘʢʠʭ ʢʘʥʘʣʦʚ ʦʪʥʦʰʝʥʠʝ I/N  (ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʢ ʪʝʧʣʦʚʦʤʫ ʰʫʤʫ) 

ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ -6 õ -10 ʜɹ. ʉʣʝʜʫʝʪ, ʨʘʟʫʤʝʝʪʩʷ, ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʦʯʝʥʴ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

ʈʘʜʠʦʚʦʣʥʳ ʚ ʜʠʘʧʘʟʦʥʝ 10 - 66 ɻɻʮ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ 

ʧʦʜʚʝʨʞʝʥʳ ʧʦʛʣʦʱʝʥʠʶ ʧʨʠ ʥʘʣʠʯʠʠ ʜʦʞʜʷ ʠʣʠ ʩʠʣʴʥʦʛʦ ʩʥʝʛʘ. ʃʶʙʳʝ ʩʪʨʦʝʥʠʷ ʠʣʠ 

ʦʙʲʝʢʪʳ ʣʘʥʜh ʘʬʪʘ ʧʨʝʧʷʪʩʪʚʫʶʪ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʜʘʞʝ ʝʩʣʠ ʧʝʨʝʢʨʳʚʘʶʪ 

ʚʠʜʠʤʦʩʪʴ ʤʝʞʜʫ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʥʠʤʘʶʱʝʡ ʘʥʪʝʥʥʘʤʠ ʯʘʩʪʠʯʥʦ. ʈʝʢʦʤʝʥʜʫʶʪʩʷ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʠ ʧʦʣʷʨʠʟʘʮʠʠ. ʇʨʝʜʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʚʷʟʠ 

(RH) ʜʣʷ ʚʳʩʦʪʳ ʧʦʣʦʞʝʥʠʷ ʘʥʪʝʥʥ H1 ʠ H2, ʩʦʧʨʷʞʝʥʥʦʝ ʩ ʢʨʠʚʠʟʥʦʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ RH = 4.12( ), ʛʜʝ RH ʠʟʤʝʨʷʝʪʩʷ ʚ ʢʤ, ʘ 

ʅ1 ʠ ʅ2 ʚ ʤʝʪʨʘʭ. 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʢʘʥʘʣʘ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʦʪʥʦʰʝʥʠʝ 

ʫʨʦʚʥʝʡ ʥʝʩʫʱʝʡ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ (C/I). ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠʭʦʜʠʪʩʷ 

ʫʯʠʪʚrʘʪʴ ʦʪʥʦʰʝʥʠʝ C/(I+N), ʛʜʝ N - ʫʨʦʚʝʥʴ ʪʝʧʣʦʚʦʛʦ ʰʫʤʘ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʰʫʤʦʚ 

ʧʨʠʝʤʥʠʢʘ (~6ʜɹ). ʊʝʧʣʦʚʦʡ ʰʫʤ ʧʨʠʝʤʥʠʢʘ ʤʦʞʝʪ ʠʤʝʪʴ ʫʨʦʚʝʥʴ -138 ʜɹɺʪ/ʄɻʮ. 

ʋʨʦʚʝʥʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʨʥʦ ʪʝʤ ʞʝ. ʕʪʠ ʬʘʢʪʦʨʳ 

ʦʧʨʝʜʝʣʷʶʪ ʚʳʙʦʨ ʪʠʧʘ ʘʥʪʝʥʥʳ, ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʝʜʝʣʴʥʫʶ ʜʣʠʥʫ ʢʘʥʘʣʘ. 

ʏʨʝʟʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ (ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ-

ʰʫʤ) ʥʝ ʞʝʣʘʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʫʨʦʚʥʷ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ 

ʩʠʛʥʘʣʘ. 

ʊʠʧʦʚʳʤʠ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʣʷ BS ʷʚʣʷʶʪʩʷ: 

 

ʄʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ 
+

24 ʜɹʤ 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ +



ʘʥʪʝʥʥʳ SS 34 dBi 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 

ʘʥʪʝʥʥʳ BS 

+

19 dBi 

ʇʦʣʦʩʘ ʥʝʩʫʱʝʡ 
2

8 ʄɻʮ 

 

ɼʣʷ SS ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ < +30ʜɹɺʪ/ʄɻʮ, 

ʘʥʘʣʦʛʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʩʧʨʘʚʝʜʣʠʚʳ ʠ ʜʣʷ ʧʦʚʪʦʨʠʪʝʣʝʡ (RS). 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʠʧʦʚʦʝ ʟʥʘʯʝʥʠʝ ʰʫʤʘ ʧʨʠʝʤʥʠʢʘ ʨʘʚʥʦ 6 ʜɹ, ʪʦʛʜʘ 

ʩʧʝʢʪʨʘʣʥɹʘʷ ʤʦʱʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʰʫʤʘ ʧʨʠʝʤʥʠʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

No = 10log(kTo) +NF 

No = -144+6=-138 ʜɹɺʪ/ʄɻʮ, ʛʜʝ 

No - ʩʧʝʢʪʨʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʰʫʤʘ ʧʨʠʝʤʥʠʢʘ (ʜɹɺʪ/ʄɻʮ) 

kTo - ʟʘʢʦʥ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (-144ʜɹɺʪ/ʄɻʮ) 

NF - ʟʥʘʯʝʥʠʝ ʰʫʤʘ ʧʨʠʝʤʥʠʢʘ (6ʜɹ). 

ʉʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ (psfd) ʚ ʘʧʝʨʪʫʨʝ ʘʥʪʝʥʥʳ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ: 

 

 
ʛʜʝ 

Pr= ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʧʦʤʝʭ ʫʩʠʣʠʪʝʣʷ (-144 ʜɹɺʪ/ʄɻʮ) 

ɸʝ= ʵʬʬʝʢʪʠʚʥʘʷ ʘʧʝʨʪʫʨʘ ʘʥʪʝʥʥʳ 

l = ʜʣʠʥʘ ʚʦʣʥʳ 

G = ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ 

ɽʩʣʠ ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ ʨʘʚʥʘ 28 ɻɻʮ (l =0,011ʤ), ʘ ʟʥʘʯʝʥʠʝ ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ ʨʘʚʥʦ 

20 ʜɹi, ʪʦʛʜʘ ʧʨʠʝʤʣʝʤʳʡ ʫʨʦʚʝʥʴ ʧʦʤʝʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

PsfdBS = -144 - 10log(0.011
2
) - 20 +10 Log(4p)=-114 (ʜɹɺʪ/ʤ

2
)ʄɻʮ. 

 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʘʥʘʣʠʟʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʪʦʣʴʢʦ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

(ʩʦʩʪʘʚʣʷʶʱʘʷ SS ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ). ʕʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ BS ʦʙʳʯʥʦ 

ʨʘʟʤʝɦ ʘʶʪʩʷ ʥʘ ʚʳʩʦʢʠʭ ʟʜʘʥʠʷʭ ʠ ʠʤʝʶʪ ʚʩʝʥʘʧʨʘʚʣʝʥʥʳʝ ʘʥʪʝʥʥʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ SS ʯʘʱʝ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ 

ʥʝʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʡ ʢʘʥʘʣ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʤʦʞʝʪ ʠʤʝʪʴ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ 75 ʄʙʠʪ/ʩ. ʊʘʢʦʡ ʢʘʥʘʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦ 60 ʩʦʝʜʠʥʝʥʠʡ ʊ1 ʠ ʩʦʪʥʠ ʩʚʷʟʝʡ ʩ 

ʜʦʤʘʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ DSL-ʧʦʜʢʣʶʯʝʥʠʷ (ʧʨʠ ʧʦʣʦʩʝ 20 ʄɻʮ). ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS) ʥʘ ʫʨʦʚʥʝ ñʥʘʠʣʫʯʰʝʛʦ ʚʦʟʤʦʞʥʦʛʦò. ʇʨʠ 

ʵʪʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʜʝʨʞʢʠ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʛʦʣʦʩʘ (ʥʘʧʨʠʤʝʨ, 

ʚ ʨʝʞʠʤʝ VoIP). ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʜʠʦʩʝʪʝʡ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ 

IEEE 802.16 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.1. 

 

 



 
 

ʈʠʩ. 9.1.  ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʜʠʦʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ 802.16. 

 

          ʉʪʘʥʜʘʨʪ IEEE 802.16 

 

ʉʪʘʥʜʘʨʪ IEEE 802.16 ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʨʘʙʦʪʫ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʠ ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ 

ʠ ʩʦʜʝʨʞʠʪ ʨʷʜ ʬʦʨʤʘʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʠ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʩʠʩʪʝʤ 

ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʇʦʜʫʨʦʚʝʥʴ ʢʦʥʚʝʨʛʝʥʮʠʠ (Convergence Sublayer - CS) ʨʘʩʧʦʣʦʞʝʥ ʥʘʜ ʄɸʉ 

ʫʨʦʚʥʝʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʫʨʦʚʥʷʤʠ ʩʝʪʠ ʠ ʄɸʉ ʫʨʦʚʥʝʤ. ɺ ʩʪʘʥʜʘʨʪʝ ʦʧʨʝʜʝʣʝʥʳ ʜʚʘ ʪʠʧʘ ʫʨʦʚʥʷ ʢʦʥʚʝʨʛʝʥʮʠʠ: 

ɸʊʄ ʠ ʧʘʢʝʪʥʳʡ. ʇʝʨʚʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʄɸʉ ʫʨʦʚʥʷ IEEE 802.16 ʠ ɸʊʄ 

ʧʨʦʪʦʢʦʣʘ, ʚʪʦʨʦʡ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʘʢʝʪʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ. 

Mɸʉ ʫʨʦʚʝʥʴ - ʩʝʨʚʠʩʳ  ʤʝʞʜʫ ʄɸʉ ʫʨʦʚʥʝʤ ʠ ʧʦʜʫʨʦʚʥʝʤ CS, ʬʦʨʤʘʪ ʬʨʝʡʤʘ 

MAC (MAC Protocol Data Units - PDU), ʩʝʨʚʠʩʳ ʠ ʤʝʭʘʥʠʟʤʳ ʧʦʣʣʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʜʜʝʨʞʢʫ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ - QoS:  

¶ Unsolicited Grant Service (UGS), ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʦʪʦʢʦʚ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʧʘʢʝʪʳ ʜʘʥʥʳʭ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʤʝʨʘ, 

ʪʘʢʠʭ, ʢʘʢ ʧʝʨʝʜʘʯʘ ʧʦʪʦʢʦʚ ɽ1 ʠ ʛʦʣʦʩʘ ʧʦʚʝʨʭ IP ʙʝʟ ʧʦʜʘʚʣʝʥʠʷ ʧʘʫʟ. 

¶ Real-Time Polling Service (rtPS), ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʦʪʦʢʦʚ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʬʦʨʤʠʨʫʶʱʠʭ ʧʘʢʝʪʳ ʜʘʥʥʳʭ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʳ, ʪʘʢʠʭ, 

ʢʘʢ MPEG ʚʠʜʝʦ. 

¶ Non-Real-Time Polling Service (nrtPS) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʦʪʦʢʦʚ, 

ʪʨʝʙʫʶʱʠʭ ʧʘʢʝʪʦʚ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʳ, ʪʘʢʠʭ, ʢʘʢ ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ FTP. 

¶ Best Effort (BE) service ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʬʠʢʘ 

best effort. 

ʅʘ ʄɸʉ ʫʨʦʚʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʧʦʜʜʝʨʞʢʘ ʜʫʧʣʝʢʩʘ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʨʘʟʨʝʰʝʥʠʝ 

ʢʦʣʣʠʟʠʡ, ʚʦʟʤʦʞʥʳʭ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʠʣʠ ʥʘ ʠʥʪʝʨʚʘʣʘʭ ʟʘʧʨʦʩʘ ʥʘ 

ʧʝʨʝʜʘʯʫ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʜʦ ʘʙʦʥʝʥʪʩʢʠʭ 

ʩʪʘʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ, ʦʙʥʦʚʣʝʥʠʝ ʦʧʠʩʘʥʠʷ ʢʘʥʘʣʘ ʠ 

ʨʘʟʜʝʣʝʥʠʝ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʘʙʦʥʝʥʪʩʢʠʝ ʛʨʫʧʧʳ. 

ɺʝʩʴ ʧʦʪʦʢ ʜʘʥʥʳʭ ʚ ʩʝʪʷʭ IEEE 802.16 ï ʵʪʦ ʧʦʪʦʢ ʧʘʢʝʪʦʚ. ʅʘ ʦʩʥʦʚʥʦʤ 

ʧʦʜʫʨʦʚʥʝ MAC ʬʦʨʤʠʨʫʶʪʩʷ ʧʘʢʝʪʳ ʜʘʥʥʳʭ (MAʉ PDU ï MAC Protocol Data Unit, 

ʙʣʦʢʠ ʜʘʥʥʳʭ ʄɸʉ-ʫʨʦʚʥʷ), ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, 



ʠʥʢʘʧʩʫʣʠʨʫʶʪʩʷ ʚ ʬʠʟʠʯʝʩʢʠʝ ʧʘʢʝʪʳ ʠ ʪʨʘʥʩʣʠʨʫʶʪʩʷ ʯʝʨʝʟ ʢʘʥʘʣ ʩʚʷʟʠ. ʇʘʢʝʪ MAC 

PDU (ʜʘʣʝʝ ï PDU) ʚʢʣʶʯʘʝʪ ʟʘʛʦʣʦʚʦʢ ʠ ʧʦʣʝ ʜʘʥʥʳʭ (ʝʛʦ ʤʦʞʝʪ ʠ ʥʝ ʙʳʪʴ), ʟʘ ʢʦʪʦʨʳʤ 

ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ CRC. ɿʘʛʦʣʦʚʦʢ PDU ʟʘʥʠʤʘʝʪ 6 ʙʘʡʪ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʜʚʫʭ ʪʠʧʦʚ ï ʦʙʱʠʡ ʠ ʟʘʛʦʣʦʚʦʢ ʟʘʧʨʦʩʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ. ʆʙʱʠʡ ʟʘʛʦʣʦʚʦʢ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʘʢʝʪʘʭ, ʫ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʣʝ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʟʘʛʦʣʦʚʢʝ 

ʫʢʘʟʳʚʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʦʝʜʠʥʝʥʠʷ (CID), ʪʠʧ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʟʘʛʦʣʦʚʢʘ, ʘ 

ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ ʚ ʧʦʣʝ ʜʘʥʥʳʭ ʧʦʜʟʘʛʦʣʦʚʢʦʚ ʠ ʩʦʦʙʱʝʥʠʡ 

ARQ. 

ɿʘʛʦʣʦʚʦʢ ʟʘʧʨʦʩʘ ʧʦʣʦʩʳ (ʪʘʢʞʝ 6 ʙʘʡʪ) ʧʨʠʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ɸʉ ʧʨʦʩʠʪ ʫ ɹʉ 

ʚʳʜʝʣʠʪʴ ʠʣʠ ʫʚʝʣʠʯʠʪʴ ʝʡ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʚ ʥʠʩʭʦʜʷʱʝʤ ʢʘʥʘʣʝ. ʇʨʠ ʵʪʦʤ ʚ 

ʟʘʛʦʣʦʚʢʝ ʫʢʘʟʳʚʘʝʪʩʷ CID ʠ ʨʘʟʤʝʨ ʪʨʝʙʫʝʤʦʡ ʧʦʣʦʩʳ (ʚ ʙʘʡʪʘʭ, ʙʝʟ ʫʯʝʪʘ ʟʘʛʦʣʦʚʢʦʚ 

ʬʠʟʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ). ʇʦʣʷ ʜʘʥʥʳʭ ʧʦʩʣʝ ʟʘʛʦʣʦʚʢʦʚ ʟʘʧʨʦʩʘ ʧʦʣʦʩʳ ʥʝʪ. 

ʇʦʣʝ ʜʘʥʥʳʭ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ: ʧʦʜʟʘʛʦʣʦʚʢʠ ʄɸʉ, ʫʧʨʘʚʣʷʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʠ 

ʩʦʙʩʪʚʝʥʥʦ ʜʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʡ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʥʘ CS-ʧʦʜʫʨʦʚʥʝ. 

ʄɸʉ-ʧʦʜʟʘʛʦʣʦʚʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʷʪʠ ʪʠʧʦʚ ï ʫʧʘʢʦʚʢʠ, ʬʨʘʛʤʝʥʪʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʢʘʥʘʣʘ, ʘ ʪʘʢʞʝ ʧʦʜʟʘʛʦʣʦʚʢʠ Mesh-ʩʝʪʠ ʠ ʧʦʜʟʘʛʦʣʦʚʦʢ ʢʘʥʘʣʘ ʙʳʩʪʨʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (Fast Feedback). 

ʋʧʨʘʚʣʷʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ IEEE 

802.16. ɺʩʝʛʦ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 256 ʪʠʧʦʚ ʫʧʨʘʚʣʷʶʱʠʭ ʩʦʦʙʱʝʥʠʡ, ʠʟ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

48. ʌʦʨʤʘʪ ʫʧʨʘʚʣʷʶʱʠʭ ʩʦʦʙʱʝʥʠʡ ʧʨʦʩʪ ï ʧʦʣʝ ʪʠʧʘ ʩʦʦʙʱʝʥʠʷ (1 ʙʘʡʪ) ʠ ʧʦʣʝ ʜʘʥʥʳʭ 

(ʧʘʨʘʤʝʪʨʦʚ) ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʣʠʥʳ. 

ʆʧʠʩʘʥʠʝ ʧʨʦʬʠʣʝʡ ʧʘʢʝʪʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ, ʤʝʭʘʥʠʟʤʳ ʢʨʠʧʪʦʟʘʱʠʪʳ, 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. (ʪ.ʝ. ʚʩʝ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ, ʟʘʧʨʦʩʘ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ) ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʫʧʨʘʚʣʷʶʱʠʝ 

ʩʦʦʙʱʝʥʠʷ.  

ɼʦʩʪʫʧ ʢ ʢʘʥʘʣʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʧʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʟʘʧʨʦʩʫ. ʅʘʯʘʣʥɹʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ɸʉ ʠ ʟʘʧʨʦʩ ʢʘʥʘʣʘ ʧʨʦʠʩʭʦʜʷʪ ʥʘ 

ʦʩʥʦʚʝ ʤʝʭʘʥʠʟʤʘ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭ. ɹʉ ʥʘʟʥʘʯʘʝʪ ɸʉ ʚʨʝʤʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʢʘʥʘʣʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʦʚ ʜʘʥʥʳʭ ʠ ʧʨʠʦʨʠʪʝʪʦʚ. ʂʘʥʘʣʴʥʳʡ ʨʝʩʫʨʩ ʢʦʥʢʨʝʪʥʦʡ ɸʉ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʦʩʘ (ʧʦʣʣʠʥʛʘ) ʩʦ ʩʪʦʨʦʥʳ ɹʉ (ʪ.ʝ. ɹʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ɸʉ ʦʢʥʦ ʜʣʷ ʟʘʧʨʦʩʘ 

ʨʝʩʫʨʩʦʚ) ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʦʦʙʱʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ɸʉ ʧʨʠ ʦʯʝʨʝʜʥʦʡ 

ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ. 

ʋʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ - ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʙʘʟʦʚʦʡ ʠ 

ʘʙʦʥʝʥʪʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ. ʋʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʜʚʘ ʧʦʣʦʞʝʥʠʷ: 

¶ ʇʨʦʪʦʢʦʣ ʠʥʢʘʧʩʫʣʷʮʠʠ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʧʘʢʝʪʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʥʝʩʢʦʣʴʢʦ 
ʚʘʨʠʘʥʪʦʚ ʧʘʨ ʰʠʬʨʦʚʘʥʠʝ-ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʧʨʘʚʠʣʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʢ 

ʧʘʢʝʪʘʤ ʄɸʉ ʫʨʦʚʥʷ. 

¶ ʇʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ ʰʠʬʨʦʚʘʥʠʷ PKM (Privacy Key Management), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʡ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʘʙʦʥʝʥʪʘʤ. 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ - ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʫʧʣʝʢʩʘ, ʩʧʦʩʦʙʳ ʘʜʘʧʪʘʮʠʠ, ʤʝʪʦʜʳ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʤʦʜʫʣʷʮʠʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. 

 

            ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

 
ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʦʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʘʥʜʘʨʪʘ IEEE 802.16a/d ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʩ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝʤ (Orthogonal Frequency Division Multiplexing, OFDM), ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ ʪʘʢʠʤ ʥʝʛʘʪʠʚʥʳʤ ʷʚʣʝʥʠʝʤ, ʢʘʢ ʤʥʦʛʦʣʫʯʝʚʘʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʩʠʛʥʘʣʦʚ. ʕʬʬʝʢʪ ʤʥʦʛʦʣʫʯʝʚʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩʠʛʥʘʣʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 



ʪʦʤ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʪʨʘʞʝʥʠʡ ʩʠʛʘʣʘ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʝʛʨʘʜ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʩʠʛʥʘʣ ʤʦʞʝʪ ʧʦʧʘʜʘʪʴ ʚ ʧʨʠʝʤʥʠʢ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ. ʅʦ ʧʦʜʦʙʥʳʝ ʧʫʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʤʝʶʪ ʠ ʨʘʟʥʳʝ ʜʣʠʥʳ, ʘ ʧʦʪʦʤʫ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʫʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʙʫʜʝʪ ʥʝʦʜʠʥʘʢʦʚʳʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʧʝʨʧʦʟʠʮʠʶ (ʠʥʪʝʨʬʝʨʝʥʮʠʶ) ʤʥʦʛʠʭ 

ʩʠʛʥʘʣʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʤʧʣʠʪʫʜʳ ʠ ʩʤʝɦ ʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʧʦ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʩʣʦʞʝʥʠʶ ʩʠʛʥʘʣʦʚ ʩ ʨʘʟʥʳʤʠ ʬʘʟʘʤʠ. 

ʉʣʝʜʩʪʚʠʝʤ ʤʥʦʛʦʣʫʯʝʚʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʢʘʞʝʥʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ 

ʩʠʛʥʘʣʘ. ʄʥʦʛʦʣʫʯʝʚʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʧʨʠʩʫʱʘ ʣʶʙʦʤʫ ʪʠʧʫ ʩʠʛʥʘʣʦʚ, ʥʦ ʦʩʦʙʝʥʥʦ 

ʥʝʛʘʪʠʚʥʦ ʦʥʘ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʠʛʥʘʣʘʭ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʯʘʩʪʦʪʳ ʩʢʣʘʜʳʚʘʁ ʪʩʷ ʩʠʥʬʘʟʥʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʠʛʥʘʣʘ, ʘ ʥʝʢʦʪʦʨʳʝ, 

ʥʘʦʙʦʨʦʪ, ʧʨʦʪʠʚʦʬʘʟʥʦ, ʚʳʟʚrʘʷ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʜʘʥʥʦʡ ʯʘʩʪʦʪʝ. 

ɻʦʚʦʨʷ ʦ ʤʥʦʛʦʣʫʯʝʚʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʦʚ, 

ʨʘʟʣʠʯʘʶʪ ʜʚʘ ʢʨʘʡʥʠʭ ʩʣʫʯʘʷ. ɺ ʧʝʨʚʦʤ ʠʭ ʥʠʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʥʝ ʧʨʝʚʳʰʘʝʪ ʚʨʝʤʝʥʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʜʥʦʛʦ ʩʠʤʚʦʣʘ ʠ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʚʦʟʥʠʢʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʤʚʦʣʘ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʙʦʣʴʰʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʜʥʦʛʦ 

ʩʠʤʚʦʣʘ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʩʠʛʥʘʣʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʘʟʥʳʝ 

ʩʠʤʚʦʣʳ, ʠ ʚʦʟʥʠʢʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʤʝʞʩʠʤʚʦʣʴʥʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʷ (Inter Symbol 

Interference, ISI). 

ʅʘʠʙʦʣʝʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʠʩʢʘʞʝʥʠʝ ʩʠʛʥʘʣʘ ʚʣʠʷʝʪ ʤʝʞʩʠʤʚʦʣʴʥʘʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ. ʇʦʩʢʦʣʴʢʫ ʩʠʤʚʦʣ ð ʵʪʦ ʜʠʩʢʨʝʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʛʥʘʣʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʟʥʘʯʝʥʠʷʤʠ ʯʘʩʪʦʪʳ ʥʝʩʫʱʝʡ, ʘʤʧʣʠʪʫʜʳ ʠ ʬʘʟʳ, ʪʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʠʤʚʦʣʦʚ ʤʝʥʷʶʪʩʷ ʘʤʧʣʠʪʫʜʘ ʠ ʬʘʟʘ ʩʠʛʥʘʣʘ, ʘ ʟʥʘʯʠʪ, ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʩʭʦʜʥʳʡ ʩʠʛʥʘʣ 

ʢʨʘʡʥʝ ʩʣʦʞʥʦ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ, ʘ ʪʦʯʥʝʝ, ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʵʬʬʝʢʪ ʤʥʦʛʦʣʫʯʝʚʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʩʪʦʪʥʳʝ ʵʢʚʘʣʘʡʟʝʨʳ, ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʣʠʙʦ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʩʠʤʚʦʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʣʠʙʦ ʠʟ-ʟʘ 

ʫʩʣʦʞʥʝʥʠʷ ʩʭʝʤʳ ʢʦʜʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʚʘʣʘʡʟʝʨʦʚ ʧʘʜʘʝʪ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ 

ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʪʦʢ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʥʦʞʝʩʪʚʫ ʯʘʩʪʦʪʥʳʭ ʧʦʜʢʘʥʘʣʦʚ ʠ ʧʝʨʝʜʘʯʘ ʚʝʜʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ 

ʚʩʝʭ ʵʪʠʭ ʧʦʜʢʘʥʘʣʘʭ. ʇʨʠ ʵʪʦʤ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʦʩʪʠʛʘʝʪʩʷ ʠʤʝʥʥʦ ʟʘ ʩʯʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʚʩʝʤ ʢʘʥʘʣʘʤ, ʘ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ ʦʪʜʝʣʴʥʦʤ 

ʧʦʜʢʘʥʘʣʝ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʚʳʩʦʢʦʡ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʢʘʞʜʦʤ ʠʟ ʯʘʩʪʦʪʥʳʭ ʧʦʜʢʘʥʘʣʦʚ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʥʝ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ, ʵʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ 

ʤʝʞʩʠʤʚʦʣʴʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. 

ʇʨʠ ʯʘʩʪʦʪʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʢʘʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʰʠʨʠʥʘ ʦʪʜʝʣʴʥʦʛʦ ʢʘʥʘʣʘ 

ʙʳʣʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʦʡ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʠʩʢʘʞʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪʜʝʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʘ ʩ ʜʨʫʛʦʡ ð ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʵʢʦʥʦʤʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʡ ʧʦʣʦʩʳ ʢʘʥʘʣʘ, 

ʨʘʟʜʝʣʷʝʤʦʛʦ ʥʘ ʧʦʜʢʘʥʘʣʳ, ʞʝʣʘʪʝʣʴʥʦ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʯʘʩʪʦʪʥʳʝ 

ʧʦʜʢʘʥʘʣʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʟʙʝʞʘʪʴ ʤʝʞʢʘʥʘʣʴʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʣʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʢʘʥʘʣʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʏʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʥʘʟʳʚʘʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ. ʅʝʩʫʱʠʝ ʩʠʛʥʘʣʳ ʚʩʝʭ 

ʯʘʩʪʦʪʥʳʭ ʧʦʜʢʘʥʘʣʦʚ (ʘ ʪʦʯʥʝʝ, ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʵʪʠ ʩʠʛʥʘʣʳ) ʦʨʪʦʛʦʥʘʣʴʥʳ ʜʨʫʛ 

ʜʨʫʛʫ. 

ɺʘʞʥʦ, ʯʪʦ ʭʦʪʷ ʩʘʤʠ ʯʘʩʪʦʪʥʳʝ ʧʦʜʢʘʥʘʣʳ ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʪʴ ʜʨʫʛ 

ʜʨʫʛʘ, ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʥʝʩʫʱʠʭ ʩʠʛʥʘʣʦʚ ʛʘʨʘʥʪʠʨʫʝʪ ʯʘʩʪʦʪʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʢʘʥʘʣʦʚ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʝʞʢʘʥʘʣʴʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ (ʨʠʩ. 9.2). 
  



 

ʈʠʩ. 9.2. ʇʨʠʤʝʨ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ 

ʩ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʥʝʩʫɦ ʠʤʠ 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʩʧʦʩʦʙ ʜʝʣʝʥʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʢʘʥʘʣʘ ʥʘ ʦʨʪʦʛʦʥʘʣʴʥʳʝ 

ʯʘʩʪʦʪʥʳʝ ʧʦʜʢʘʥʘʣʳ ʥʘʟʳʚʘʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʩ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝʤ (OFDM). ɼʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʚ ʧʝʨʝʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʨʘʪʥʦʝ ʙʳʩʪʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ (IFFT), ʧʝʨʝʚʦʜʷʱʝʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʥʳʡ ʥʘ n-ʢʘʥʘʣʦʚ ʩʠʛʥʘʣ ʠʟ ʚʨʝʤʝʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʯʘʩʪʦʪʥʦʝ (ʨʠʩ. 9.3). 
  

 

ʈʠʩ. 9.3. ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʘ OFDM 
 

ʂʘʞʜʳʡ ʦʪʩʯʝʪ IFFT ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʥʝʩʫʱʫʶ, ʢʦʪʦʨʘʷ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʬʘʟʦʚʦʡ (BPSK, QPSK) ʠʣʠ ʢʚʘʜʨʘʪʫʨʥʦ-ʘʤʧʣʠʪʫʜʥʦʡ (QAM16 ʠʣʠ QAM64) ʤʦʜʫʣʷʮʠʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɻʨʫʧʧʘ ʧʦʜʥʝʩʫʱʠʭ ʯʘʩʪʦʪ, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʝʨʝʥʦʩʠʪ ʙʠʪʦʚʳʝ ʧʦʪʦʢʠ, 

ʥʘʟʳʚʘʝʪʩʷ ʩʠʤʚʦʣʦʤ OFDM. 

ʊʝʭʥʦʣʦʛʠʷ OFDM ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʪʦʢʦʣʝ IEEE 802.16. ʂ 

ʧʨʠʤʝʨʫ, ʚ ʧʨʦʪʦʢʦʣʝ IEEE 802.11g ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ OFDM, ʦʜʥʘʢʦ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ IEEE 802.11g, ʚ ʧʨʦʪʦʢʦʣʝ IEEE 802.16 ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʙʦʣʝʝ 

ʛʠʙʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʝʨʝʜʘʯ ʜʘʥʥʳʭ. ʇʨʠʯʝʤ ʵʪʦ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʢʘʢ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʥʝʩʫʱʠʭ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʠʭ 

ʩʫʞʝʥʠʷ. ʄʠʥʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʩʠʛʥʘʣʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʩʪʘʥʜʘʨʪʦʤ, ʩʦʩʪʘʚʣʷʝʪ 1,25 

ʄɻʮ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ  ð 20 ʄɻʮ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ 



ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʩʘʤʘ ʵʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʦʪʜʝʣʴʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ, ʘ ʥʝ ʮʝʣʠʢʦʤ, ʢʘʢ ʵʪʦ ʨʝʘʣʠʟʦʚʘʥʦ ʚ 

ʧʨʦʪʦʢʦʣʝ IEEE 802.11g. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʚ ʧʨʦʪʦʢʦʣʝ IEEE 

802.16 ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʩʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩ 

ʜʝʢʦʜʠʨʦʚʘʥʠʝʤ ʧʦ ʘʣʛʦʨʠʪʤʫ ɺʠʪʝʨʙʠ, ʢʦʜʳ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ. 

ɺ ʠʪʦʛʝ ʚ ʩʪʘʥʜʘʨʪʝ IEEE 802.16a ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʪʠʧʘ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʩʦʝʜʠʥʝʥʠʡ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʤʝʪʦʜʦʤ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ (ʪʘʙʣ. 9.1): 

¶ WirelessMAN-SC ð ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩ ʦʜʥʦʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʦʡ;  

¶ WirelessMAN-OFDM ð ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʯʘʩʪʦʪʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʥʘ 256 ʢʘʥʘʣʦʚ ʩ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝʤ. ʈʝʘʣʠʟʘʮʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʪʝʭʥʦʣʦʛʠʠ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ (Time Division 

Multiple Access, TDMA);  

¶ WirelessMAN-OFDMA ð ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʫʝʤʦʝ ʯʘʩʪʦʪʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʩ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝʤ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʥʘ 2048 

ʧʦʜʥʝʩʫʱʠʝ ʯʘʩʪʦʪʳ. ʂʦʣʣʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʥʝʩʫʱʠʭ ʯʘʩʪʦʪ ʚ ʦʜʠʥ ʢʘʥʘʣ 

ʧʝʨʝʜʘʯʠ ʠ ʝʛʦ ʚʳʜʝʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʫʯʘʪʝʣʶ (OFD Multiple Access, 

OFDMA).  

 

ʊʘʙʣʠʮʘ 9.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.16 
  

 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ WirelessMAN-SC ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʟʦʥʝ ʧʨʤ̫ʦʡ 

ʚʠʜʠʤʦʩʪʠ ʧʨʠʝʤʥʠʢʘ ʠ ʧʦʣʫʯʘʪʝʣʷ ʩʠʛʥʘʣʦʚ. ʆʩʪʘʣʴʥʳʝ ʜʚʘ ʫʨʦʚʥʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʦʨʪʦʛʦʥʘʣʴʥʦʤ ʯʘʩʪʦʪʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʢʘʥʘʣʦʚ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʩʝʪʝʡ ʧʦ ʪʦʧʦʣʦʛʠʠ çʪʦʯʢʘ-ʤʥʦʛʦʪʦʯʠʝè ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʧʨʤ̫ʦʡ ʚʠʜʠʤʦʩʪʠ. 

ʀʟ ʜʚʫʭ OFDM-ʫʨʦʚʥʝʡ ʫʨʦʚʝʥʴ WirelessMAN-OFDM ʥʝʩʢʦʣʴʢʦ ʧʨʦʱʝ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʧʦʪʦʤʫ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʝʡ ʧʦʜʜʝʨʞʢʦʡ ʩʦ 

ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʩʣʫʯʘʝ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘ 256 ʢʘʥʘʣʦʚ ʩ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝʤ (WirelessMAN-OFDM) ʠʩʧʦʣʴʟʫʝʪʩʷ 256 ʦʪʩʯʝʪʦʚ IFFT, ʠʟ 

ʢʦʪʦʨʳʭ 192 ʧʦʜʥʝʩʫɦ ʠʝ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ, ʪʦ ʝʩʪʴ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, 8 ʧʦʜʥʝʩʫɦ ʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʥʘʣʘ ʩʚʷʟʠ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʠʣʦʪʥʳʭ ʩʠʤʚʦʣʦʚ (pilot symbols), ʘ ʦʩʪʘʣʴʥʳʝ 56 

ʧʦʜʥʝʩʫʱʠʭ ʯʘʩʪʦʪ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʱʠʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 1/4, 1/8, 1/16 ʠʣʠ 1/32 ʜʣʠʪʝʣʴʥʦʩʪʠ OFDM-ʩʠʛʥʘʣʘ.  

ʐʠʨʠʥʘ ʢʘʥʘʣʘ ʩʚʷʟʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,25 ʜʦ 20 ʄɻʮ. 

ʆʨʪʦʛʦʥʘʣʴʥʦʝ ʯʘʩʪʦʪʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʩ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝʤ ʪʠʧʘ 

WirelessMAN-OFDMA ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʝ ʯʘʩʪʦʪʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʢʘʥʘʣʦʚ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʥʝʩʫʱʠʭ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʬʠʢʩʠʨʦʚʘʥʦ ʠ ʤʦʞʝʪ 



ʩʦʩʪʘʚʣʷʪʴ 512, 1024 ʠ 2048. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʥʝʩʫʱʠʭ ʤʝʥʷʝʪʩʷ ʠ ʰʠʨʠʥʘ 

ʢʘʥʘʣʘ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʘʥʘʣʦʚ (ʪʘʙʣ. 9.2). 

  

ʊʘʙʣʠʮʘ 9.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ OFDMA 

 

 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʘʥʜʘʨʪʘ IEEE 802.16 ʷʚʣʷʝʪʩʷ ʝʛʦ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ 

ʚʥʝhʥʠʤ ʧʦʤʝʭʦʚʳʤ ʫʩʣʦʚʠʷʤ. ʉʠʩʪʝʤʘ ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʘʥʘʣʘ ʚ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʅʘʧʨʠʤʝʨ, ʚ ʠʜʝʘʣʴʥʦʤ ʧʦ ʵʥʝʨʛʝʪʠʢʝ ʢʘʥʘʣʝ ʚʩʝ ʧʦʜʥʝʩʫʱʠʝ 

OFDM ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʩ ʤʦʜʫʣʷʮʠʝʡ QAM64 ʠ ʩʢʦʨʦʩʪʴʶ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ 3/4, 

ʦʙʝʩʧʝʯʠʚʘʷ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 74,81 ʄʙʠʪ/ʩ. ɺ ʥʘʠʭʫʜʰʠʭ ʫʩʣʦʚʠʷʭ 

ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ QPSK-ʤʦʜʫʣʷʮʠʷ ʜʣʷ ʚʩʝʭ ʧʦʜʥʝʩʫʱʠʭ ʠ ʩʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 1/2. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʦʩʪʘʚʣʷʝʪ 1,04 ʄʙʠʪ/ʩ. ɺʩʝʛʦ ʧʨʦʪʦʢʦʣʦʤ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʝʤʴ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʪʠʧʦʚ ʤʦʜʫʣʷʮʠʠ ʠ ʩʢʦʨʦʩʪʠ ʩʚʝʨʪʦʯʥʦʛʦ 

ʢʦʜʠʨʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʪʨʝʙʫʝʤʘʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʪʦʢʦʣʘ ʠ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ (ʪʘʙʣ. 9.3 ʠ 9.4). 

 

ʊʘʙʣʠʮʘ 9.3. ɺʦʟʤʦʞʥʳʝ ʨʝʞʠʤʳ ʧʝʨʝʜʘʯʠ 
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ʉʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʩʪʘʥʜʘʨʪʘ IEEE 802.16 ʦʪ IEEE 802.11 ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʦʢʦʣʘ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʢʦʥʬʣʠʢʪʦʚ. ʋʩʪʨʦʡʩʪʚʘ ʩʪʘʥʜʘʨʪʘ 

IEEE 802.11 ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʘʤ Ethernet: ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʨʘʚʥʳʝ ʧʨʘʚʘ ʥʘ ʜʦʩʪʫʧ ʢ 



ʨʘʜʠʦʪʨʘʢʪʫ, ʘ ʧʦʧʳʪʘʚʰʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ, ʨʘʟʨʝʰʘʶʪ ʢʦʥʬʣʠʢʪʳ, 

ʧʦʚʪʦʨʷʷ ʧʦʧʳʪʢʠ ʟʘʭʚʘʪʘ ʩʨʝʜʳ ʯʝʨʝʟ ʩʣʫʯʘʡʥʦʝ ʚʨʝʤʷ. ɺ ʩʝʪʷʭ ʩʪʘʥʜʘʨʪʘ IEEE 802.16 

ʠʤʝʝʪʩʷ ʚʳʜʝʣʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ  ð ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʦʧʝʨʘʪʦʨʘ, ʢʦʪʦʨʘʷ ʨʘʟʜʘʝʪ ʩʚʦʠʤ 

ʧʦʜʯʠʥʝʥʥʳʤ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʨʘʜʠʦʩʨʝʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʨʝʩʫʨʩ ʠ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʝʨʝʜʘʯʫ 

ʜʘʥʥʳʭ. 

ɹʘʟʦʚʳʝ ʩʪʘʥʮʠʠ (Base Station, BS), ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʶʪ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ 

ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ (TDM), ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʞʜʦʡ ʘʙʦʥʝʥʪʩʢʦʡ ʩʪʘʥʮʠʠ (Subscriber 

Station, SS) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʜʝʣʷʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʩʣʦʪʳ. ɸʙʦʥʝʥʪʳ ʞʝ ʨʘʟʜʝʣʷʶʪ 

ʦʙʱʠʡ ʢʘʥʘʣ ʧʦʩʨʝʜʩʪʚʦʤ ʩʭʝʤʳ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ 

(Time Division Multiple Access, TDMA).  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʫʧʣʝʢʩʥʦʛʦ ʨʝʞʠʤʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ 

ʪʝʭʥʦʣʦʛʠʠ: ʜʫʧʣʝʢʩʥʳʡ ʨʝʞʠʤ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ (TDD) ʥʠʩʭʦʜʷʱʝʛʦ 

(DownLink) ʠ ʚʦʩʭʦʜʷʱʝʛʦ (UpLink) ʧʦʪʦʢʦʚ (ʧʨʠ ʵʪʦʤ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʦʙʱʠʡ ʢʘʥʘʣ ʩʚʷʟʠ) 

ʠ ʜʫʧʣʝʢʩʥʳʡ ʨʝʞʠʤ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦ ʯʘʩʪʦʪʘʤ (FDD), ʢʦʛʜʘ ʥʠʩʭʦʜʷʱʠʡ ʠ ʚʦʩʭʦʜʷʱʠʡ 

ʧʦʪʦʢʠ ʦʧʝʨʠʨʫʶʪ ʥʘ ʨʘʟʥʳʭ ʢʘʥʘʣʘʭ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. 

 

           ʉʦʦʙʱʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʄɸʉ 

 

ʆʧʨʝʜʝʣʝʥ ʥʘʙʦʨ ʫʧʨʘʚʣʷʶʱʠʭ ʩʦʦʙʱʝʥʠʡ ʄɸʉ. ʕʪʠ ʩʦʦʙʱʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʙʣʦʢʘʭ ʜʘʥʥʳʭ MAC PDU. ɺʩʝ ʫʧʨʘʚʣʷʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʄɸʉ 

ʥʘʯʠʥʘʶʪʩʷ ʩ ʧʦʣʷ ʪʠʧ ʩʦʦʙʱʝʥʠʷ ʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʷ. 

ʋʧʨʘʚʣʷʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʙʘʟʦʚʳʭ, ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʠ ʠʩʭʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

(initial ranging) ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʳ ʠʣʠ ʫʧʘʢʦʚʘʥʳ. ʋʧʨʘʚʣʷʶʱʠʝ ʩʦʦʙʱʝʥʠʷ 

ʧʝʨʚʠʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʫʧʘʢʦʚʘʥʳ ʠ/ʠʣʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʳ. ɿʥʘʯʝʥʠʷ ʧʦʣʷ 

ʪʠʧ ʩʦʦʙʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.5. ʋʧʨʘʚʣʷʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʥʝ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ 

ʯʝʨʝʟ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 9.5. ɿʥʘʯʝʥʠʷ ʧʦʣʷ ʪʠʧ 

 

ʊʠʧ 
ʀʤʷ 

ʩʦʦʙʱʝʥʠʷ 
ʆʧʠʩʘʥʠʝ ʩʦʦʙʱʝʥʠʷ ʉʦʝʜʠʥʝʥʠʝ 

0 UCD ɼʝʩʢʨʠʧʪʦʨ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

1 DCD ɼʝʩʢʨʠʧʪʦʨ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

2 DL-MAP 
ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʥʠʩʭʦʜʷʱʝʤʫ 

ʢʘʥʘʣʫ 
ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

3 UL-MAP 
ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʚʦʩʭʦʜʷʱʝʤʫ 

ʢʘʥʘʣʫ 
ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

4 RNG-REQ ɿʘʧʨʦʩ ʜʠʘʧʘʟʦʥʘ 
ʀʩʭʦʜʥʦʝ ʠʣʠ 

ʙʘʟʦʚʦʝ 

5 RNG-RSP ʆʪʢʣʠʢ ʜʠʘʧʘʟʦʥʘ 
ʀʩʭʦʜʥʦʝ ʠʣʠ 

ʙʘʟʦʚʦʝ 

6 REG-REQ ɿʘʧʨʦʩ ʨʝʛʠʩʪʨʘʮʠʠ 
ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

7 REG-RSP ʆʪʢʣʠʢ ʨʝʛʠʩʪʨʘʮʠʠ ʇʝʨʚʠʯʥʦʝ 



ʫʧʨʘʚʣʝʥʠʝ 

8 ɿʘʨʝʟʝʨʚ.     

9 PKM-REQ 
ɿʘʧʨʦʩ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʦʤ 

ʢʦʥʬʠʜʝʥʮʠʘʣʥɹʦʩʪʠ 

ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

10 PKM-RSP 
ʆʪʢʣʠʢ ʥʘ ʟʘʧʨʦʩ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʦʤ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ 

ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

11 DSA-REQ ɿʘʧʨʦʩ ʜʦʙʘʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ 
ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

12 DSA-RSP ʆʪʢʣʠʢ ʜʦʙʘʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ 
ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

13 DSA-ACK 
ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʜʦʙʘʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʝʨʚʠʩʘ 

ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

14 DSC-REQ ɿʘʧʨʦʩ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ 
ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

15 DSC-RSP ʆʪʢʣʠʢ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ 
ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

16 DSC-ACK 
ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʝʨʚʠʩʘ 

ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

17 DSD-REQ 
ɿʘʧʨʦʩ ʘʥʥʫʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʝʨʚʠʩʘ 

ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

18 DSD-RSP 
ʆʪʢʣʠʢ ʘʥʥʫʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʝʨʚʠʩʘ 

ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

19   ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʥʘ ʙʫʜʫʱʝʝ   

20   ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʥʘ ʙʫʜʫʱʝʝ   

21 MCA-REQ ɿʘʧʨʦʩ ʤʫʣʴʪʠʢʘʩʪʠʥʛʦʚʦʛʦ ʧʨʠʩʚʦʝʥʠʷ ɹʘʟʦʚʦʝ 

22 MCA-RSP ʆʪʢʣʠʢ ʤʫʣʴʪʠʢʘʩʪʠʥʛʦʚʦʛʦ ʧʨʠʩʚʦʝʥʠʷ ɹʘʟʦʚʦʝ 

23 DBPC-REQ 
ɿʘʧʨʦʩ ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʠʣʷ ʥʠʩʭʦʜʷʱʝʛʦ 

ʢʘʥʘʣʘ 
ɹʘʟʦʚʦʝ 

24 DBPC-RSP 
ʆʪʢʣʠʢ ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʠʣʷ ʥʠʩʭʦʜʷʱʝʛʦ 

ʢʘʥʘʣʘ 
ɹʘʟʦʚʦʝ 

25 RES-CMD ʂʦʤʘʥʜʘ ʩʙʨʦʩʘ ɹʘʟʦʚʦʝ 

26 SBC-REQ ɿʘʧʨʦʩ ʙʘʟʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ SS ɹʘʟʦʚʦʝ 

27 SBC-RSP ʆʪʢʣʠʢ ʙʘʟʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ SS ɹʘʟʦʚʦʝ 

28 CLK-CMP ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʩʝʪʝʚʳʭ ʯʘʩʦʚ SS ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

29 DREG-CMD ʂʦʤʘʥʜʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠʣʠ ʝʝ ʦʪʤʝʥʳ ɹʘʟʦʚʦʝ 

30 DSX-RVD ʉʦʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʠʷ DSx 
ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 



31 TFTP-CPLT 
ʉʦʦʙʱʝʥʠʝ ʟʘʚʝʨʰʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ TFTP 

ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

32 TFTP-REP 
ʆʪʢʣʠʢ ʟʘʚʝʨʰʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʛʦ 

ʬʘʡʣʘ TFTP 

ʇʝʨʚʠʯʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

33-

255 
  ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ ʥʘ ʙʫʜʫʱʝʝ   

 
            ʉʦʦʙʱʝʥʠʝ ʜʝʩʢʨʠʧʪʦʨʘ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ (DCD) 

 

DCD ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪʩʷ BS, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ. ʇʘʨʘʤʝʪʨʳ, ʩʣʝʜʫʶʱʠʝ ʟʘ ID ʢʘʥʘʣʘ, ʠ ʯʠʩʣʦ ʠʟʤʝʥʝʥʠʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʬʦʨʤʘʪʝ TLV, ʛʜʝ ʧʦʣʷ ʪʠʧʘ ʠ ʜʣʠʥʳ ʠʤʝʶʪ ʜʣʠʥʫ ʦʜʠʥ 

ʙʘʡʪ. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ DCD ʦʧʠʩʘʥ ʚ ʪʘʙʣ. 9.6. 

 

ʊʘʙʣʠʮʘ 9.6. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ DCD 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

DCD_Message_Format () {     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 1 8 ʙʠʪ   

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʥʠʩʭʦʜʷʱʝʛʦ 

ʢʘʥʘʣʘ 
8 ʙʠʪ   

ʏʠʩʣʦ ʠʟʤʝʥʝʥʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 8 ʙʠʪ   

ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʥʘʣʝ ʚ ʬʦʨʤʘʪʝ 

TLV 
ʧʝʨʝʤ.   

ʅʘʯʘʣʦ ʩʝʢʮʠʠ, ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʜʣʷ 

PHY  
    

for(i=1; i<=n; i++)    
ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʦʬʠʣʷ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

ʩ 1 ʜʦ n 

Downlink_Burst_Profile}   ɿʘʚʠʩʠʪ ʦʪ PHY 

 

BS ʩʬʦʨʤʠʨʫʝʪ DCD ʚ ʬʦʨʤʘʪʝ ʪʘʙʣ. 9.6, ʚʢʣʶʯʘʷ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʠʞʝ 

ʧʘʨʘʤʝʪʨʳ: 

ʏʠʩʣʦ ʠʟʤʝʥʝʥʠʡ ʢʦʥʬʠʛʫʨʘʮʠʡ 

ʀʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ BS ʥʘ 1 ʧʦ ʤʦʜʫʣʶ 256 ʜʣʷ ʣʶʙʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʢʘʥʘʣʘ 

ʩ ʟʘʜʘʥʥʳʤ ʜʝʩʢʨʠʧʪʦʨʦʤ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʩʯʝʪʯʠʢʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ DCD ʦʩʪʘʝʪʩʷ 

ʪʝʤ ʞʝ, SS ʤʦʞʝʪ ʨʝʰʠʪʴ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʧʦʣʷ ʥʝ ʠʟʤʝʥʠʣʠʩʴ ʠ ʠʛʥʦʨʠʨʦʚʘʪʴ ʦʩʪʘʚh ʫʶʩʷ 

ʯʘʩʪʴ ʩʦʦʙʱʝʥʠʷ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ ʩʦʦʙʱʝʥʠʝ. ʕʪʦʪ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʠʨʘʝʪʩʷ BS ʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʜʦʤʝʥʘ 

ʧʦʜʫʨʦʚʥʷ MAC. 

ʇʘʨʘʤʝʪʨʳ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʟʘ ʯʠʩʣʦʤ ʠʟʤʝʥʝʥʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

ʢʦʜʠʨʫʶʪʩʷ ʚ ʬʦʨʤʘʪʝ TLV. 



Downlink_Burst_Profile ʠʤʝʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʢʦʜʠʨʦʚʢʫ TLV, ʢʦʪʦʨʘʷ 

ʩʦʧʨʞ̫ʝʥʘ ʩ DIUC (Downlink Interval Usage Code) ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

ʂʘʞʜʳʡ Downlink_Burst_Profile ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʡ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʦʚ 

PHY, ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ TLV. ʂʘʞʜʦʤʫ ʠʥʪʝʨʚʘʣʫ ʩ ʧʦʤʦʱʴʶ ʩʦʦʙʱʝʥʠʷ DL-

MAP ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ DIUC. 

ʂʘʞʜʳʡ Downlink_Burst_Profile ʚ ʩʦʦʙʱʝʥʠʠ DCD ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: 

¶ ʊʠʧ ʤʦʜʫʣʷʮʠʠ  

¶ ʊʠʧ ʢʦʜʘ FEC  

¶ ɼʣʠʥʘ ʧʦʩʣʝʜʥʝʛʦ ʢʦʜʘ  

¶ ʇʦʨʦʛ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʳʭʦʜʘ DIUC  

¶ ʇʦʨʦʛ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʧʠʩʠ DIUC  

¶ ʇʨʠʩʫʪʩʪʚʠʝ ʧʨʝʘʤʙʫʣʳ 

¶ ɽʩʣʠ ʪʠʧ ʢʦʜʘ FEC ʨʘʚʝʥ 1, 2 ʠʣʠ 3 Downlink_Burst_Profile ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ 

ʪʘʢʞʝ 

¶ RS ʙʘʡʪʳ ʜʘʥʥʳʭ (ʂ)  

¶ RS ʙʘʡʪʳ ʯʝʪʥʦʩʪʠ (R) 

 

ɽʩʣʠ ʪʠʧ ʢʦʜʘ FEC ʨʘʚʝʥ 2, ʪʦ Downlink_Burst_Profile ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʪʠʧ ʢʦʜʘ 

BCC. ɽʩʣʠ ʞʝ ʪʠʧ ʢʦʜʘ FEC ʨʘʚʝʥ 4, ʪʦ Downlink_Burst_Profile ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʪʠʧ ʢʦʜʘ 

ʨʷʜʘ BTC, ʪʠʧ ʢʦʜʘ ʢʦʣʦʥʢʠ ʠ ʪʠʧ ʠʥʪʝʨʣʠʚʠʥʛʘ BTC. 

 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʬʘʡʣʦʤ ʢʣʘʩʪʝʨʘ ʠ DUIC ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 9.7. 

 

ʊʘʙʣʠʮʘ 9.7. ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʬʘʡʣʦʤ ʢʣʘʩʪʝʨʘ ʠ DIUC 

 

ʇʨʦʬʘʡʣ ʢʣʘʩʪʝʨʘ (burst) DIUC 

ʇʨʦʬʘʡʣ DL 1 0 

ʇʨʦʬʘʡʣ DL 2 1 

ʇʨʦʬʘʡʣ DL 3 2 

ʇʨʦʬʘʡʣ DL 4 3 

ʇʨʦʬʘʡʣ DL 5 4 

ʇʨʦʬʘʡʣ DL 6 5 

ʇʨʦʬʘʡʣ DL 7 6 

ʇʨʦʬʘʡʣ DL 8 7 

ʇʨʦʬʘʡʣ DL 9 8 

ʇʨʦʬʘʡʣ DL 10 9 

ʇʨʦʬʘʡʣ DL 11 10 

ʇʨʦʬʘʡʣ DL 12 11 

ʇʨʦʬʘʡʣ DL 13 12 

ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 13 



ɿʘʟʦʨ (Gap) 14 

ʂʦʥʝʮ ʪʘʙʣʠʮʳ DL-MAP 15 

 

ʂʦʥʝʮ ʪʘʙʣʠʮʳ DL-MAP ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨʚʳʡ PS ʧʦʩʣʝ ʢʦʥʮʘ DL-ʩʫʙʢʘʜʨʘ. ɺ ʪʘʙʣ. 

6.3 ʧʨʝʜʩʪʘʚʣʝʥ ʬʦʨʤʘʪ Downlink_Burst_Profile, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʦʙʱʝʥʠʠ DCD. 

ʇʨʦʬʘʡʣ ʢʦʜʠʨʫʝʪʩʷ ʩ ʪʠʧʦʤ =1, 8-ʙʠʪʦʚʦʡ ʜʣʠʥʦʡ ʠ 4-ʙʠʪʦʚʳʤ DIUC. 

 

ʊʘʙʣʠʮʘ 9.8. ʌʦʨʤʘʪ Downlink_Burst_Profile 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

ʊʠʧ=1 8 ʙʠʪ   

ɼʣʠʥʘ ʧʝʨʝʤ.   

ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 4 ʙʠʪʘ ʉʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ 0 

DUIC  4 ʙʠʪʘ   

ʀʥʬʦʨʤʘʮʠʷ ʚ ʬʦʨʤʘʪʝ TLV ʧʝʨʝʤ.   

 

ʉʝʢʮʠʠ ʜʘʥʥʳʭ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʦʦʙʱʝʥʠʡ ʜʣʷ ʩʪʘʥʮʠʡ ʢʣʠʝʥʪʦʚ. ɼʣʷ ʜʘʥʥʳʭ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ FEC-

ʢʦʜʠʨʦʚʘʥʠʝ. ɺ ʨʝʞʠʤʝ TDM ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʧʦʥʠʞʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ 

ʧʨʦʬʘʡʣʦʚ. ɺ ʩʣʫʯʘʝ ʨʝʞʠʤʘ TDMA ʜʘʥʥʳʝ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʢʣʘʩʪʝʨʳ (burst). ʉʦʦʙɦ ʝʥʠʝ 

DL-MAP ʩʦʜʝʨʞʠʪ ʢʘʨʪʫ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʢʦʪʦʨʘʷ ʫʚʝʜʦʤʣʷʝʪ, ʩ ʢʘʢʦʛʦ PS ʥʘʯʠʥʘʶʪʩʷ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʘʡʣʘ. ɽʩʣʠ ʚ ʧʨʝʜʝʣʘʭ ʢʣʘʩʪʝʨʘ ʜʘʥʥʳʝ (DL) ʥʝ ʟʘʧʦʣʥʷʶʪ ʚʩʝʛʦ ʩʫʙʢʘʜʨʘ, 

ʧʝʨʝʜʘʪʯʠʢ ʧʨʝʢʨʘʱʘʝʪ ʨʘʙʦʪʫ. 

ɺʦʦʙʱʝ ʯʠʩʣʦ PS i, ʚʳʜʝʣʝʥʥʦʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʦ 

ʥʘ ʦʩʥʦʚʝ DL-MAP. ʇʫʩʪʴ n - ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ PS, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʜʥʦʛʦ ʢʦʜʦʚʦʛʦ 

ʩʣʦʚʘ FEC ʜʘʥʥʦʛʦ ʧʨʦʬʘʡʣʘ. ʊʦʛʜʘ i=kn+j+q, ʛʜʝ k - ʯʠʩʣʦ ʢʦʜʦʚ FEC, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ 

ʢ ʜʘʥʥʦʤʫ ʢʣʘʩʪʝʨʫ, j - ʯʠʩʣʦ PS, ʟʘʥʷʪʳʭ ʥʘʠʙʦʣʴʰʠʤ ʚʦʟʤʦʞʥʳʤ ʫʢʦʨʦʯʝʥʥʳʤ ʢʦʜʦʚʳʤ 

ʩʣʦʚʦʤ, ʘ q (0#q<1) ʨʘʚʥʦ ʯʠʩʣʫ PS, ʟʘʥʠʤʘʝʤʳʭ ʟʘʧʦʣʥʠʪʝʣʝʤ ʚ ʢʦʥʮʝ ʢʣʘʩʪʝʨʘ, ʯʪʦʙʳ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʮʝʣʦʝ i. ɼʣʷ ʦʧʝʨʘʮʠʡ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʢʦʜʘʤʠ j=0. ɺ ʢʦʥʮʝ ʢʣʘʩʪʝʨʘ 

(ʢʦʛʜʘ ʥʝʪ ʩʣʝʜʫʶʱʝʛʦ ʢʦʜʦʚʦʛʦ ʩʣʦʚʘ) ʜʦʙʘʚʣʷʶʪʩʷ 4q ʩʠʤʚʦʣʘ, ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ PS. ʅʘ 

ʨʠʩ. 9.4 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʨʠʚʷʟʢʠ DL-MAP ʜʣʷ ʚʘʨʠʘʥʪʘ TDM, ʘ ʥʘ ʨʠʩ. 9.5 ʪʦ ʞʝ ʜʣʷ 

ʚʘʨʠʘʥʪʘ TDMA. 



 

 
 

ʈʠʩ. 9.4. ʉʭʝʤʘ ʧʨʠʚʷʟʢʠ DL-MAP, ʠʩʧʦʣʴʟʫʶʱʘʷ ʫʢʦʨʦʯʝʥʥʳʝ 

 ʙʣʦʢʠ FEC - ʚʘʨʠʘʥʪ TDM 

 

 
 

ʈʠʩ. 9.5. ʉʭʝʤʘ ʧʨʠʚʷʟʢʠ DL-MAP, ʠʩʧʦʣʴʟʫʶʱʘʷ ʫʢʦʨʦʯʝʥʥʳʝ 

 ʙʣʦʢʠ FEC - ʚʘʨʠʘʥʪ TDMA 
 

ʇʦʣʝ ʜʘʥʥʳʭ ʜʣʷ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʙʣʦʢʠ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʘʟʤʝʨʦʤ ʢʦʜʦʚ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʫʢʘʟʘʪʝʣʷ CS. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʠʥʘ ʧʦʣʷ 

ʜʘʥʥʳʭ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʨʘʟʨʝʰʝʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʢʦʨʦʯʝʥʥʳʭ ʢʦʜʦʚ ʚ ʧʨʦʬʘʡʣʝ ʢʣʘʩʪʝʨʘ. ʂ ʢʘʞʜʦʤʫ ʩʝʛʤʝʥʪʫ ʧʦʣʷ ʜʘʥʥʳʭ ʜʦʙʘʚʣʷʝʪʩʷ 

ʙʘʡʪ ʫʢʘʟʘʪʝʣʷ. ʕʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 9.6. 

 



 
 

ʈʠʩ. 9.6. ʌʦʨʤʘʪ PDU ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʦ ʥʠʩʭʦʜʷʱʝʤʫ ʢʘʥʘʣʫ CS 

 

ʇʦʣʝ ʫʢʘʟʘʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪ ʥʦʤʝʨ ʙʘʡʪʘ ʚ ʧʘʢʝʪʝ, ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʣʠʙʦ ʥʘ 

ʥʘʯʘʣʦ ʧʝʨʚʦʛʦ MAC PDU ʚ ʧʘʢʝʪʝ, ʣʠʙʦ ʥʘ ʥʘʯʘʣʦ ʣʶʙʦʛʦ ʥʘʙʦʨʘ ʙʘʡʪ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʤʫ MAC PDU. ɽʩʣʠ ʚ CS-ʧʘʢʝʪʝ ʥʝʪ MAC PDU ʠʣʠ ʥʘʙʦʨʘ ʙʘʡʪ, 

ʪʦʛʜʘ ʙʘʡʪ ʫʢʘʟʘʪʝʣʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ. ʂʦʛʜʘ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ, 

stuff_byte ʨʘʚʥʳʡ 0xFF ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʷ ʜʘʥʥʳʭ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ 

ʣʶʙʳʭ ʥʠʰ ʤʝʞʜʫ MAC PDU. 

ʂʦʜʠʨʦʚʘʥʠʝ ʠ ʤʦʜʫʣʷʮʠʷ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʜʣʷ ʜʘʥʥʦʛʦ 

ʨʝʞʠʤʘ ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩ. 9.7. 

 

 
 

ʈʠʩ. 9.7. ɹʣʦʢ-ʩʭʝʤʘ ʧʦʜʫʨʦʚʥʷ PMD ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

 

ʅʠʩʭʦʜʷʱʠʡ ʢʘʥʘʣ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʜʘʧʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʘʡʣʦʚ ʢʣʘʩʪʝʨʦʚ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʯʘʩʪʠ ʜʘʥʥʳʭ ʢʘʜʨʘ. ʄʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʜʦ 12 ʧʨʦʬʘʡʣʦʚ 

ʢʣʘʩʪʝʨʘ. ʇʘʨʘʤʝʪʨʳ ʢʘʞʜʦʛʦ ʧʝʨʝʜʘʶʪʩʷ SS ʯʝʨʝʟ ʄɸʉ-ʩʦʦʙʱʝʥʠʷ ʚ ʫʧʨʘʚʣʷʶʱʝʡ ʯʘʩʪʠ 

ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʜʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ DIUC ʦʧʨʝʜʝʣʝʥʦ ʚ ʪʘʙʣ. 9.9. 
 

ʊʘʙʣʠʮʘ 9.9. ɿʥʘʯʝʥʠʷ DIUC 
 

DIUC ʅʘʟʥʘʯʝʥʠʝ 

0 ʋʧʨʘʚʣʝʥʠʝ ʢʘʜʨʦʤ (ʥʝ ʚ ʩʦʦʙʱʝʥʠʷʭ DCD) 

1-6 ʇʨʦʬʘʡʣʳ ʢʣʘʩʪʝʨʦʚ TMD (ʙʝʟ ʧʨʝʘʤʙʫʣʳ) 

7-12 ʇʨʦʬʘʡʣʳ ʢʣʘʩʪʝʨʦʚ TMDA (ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʧʨʝʘʤʙʫʣʘ) 

13 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

14 ɿʘʟʦʨ (ʚ ʩʦʦʙʱʝʥʠʷʭ DCD) 

15 ʂʦʥʝʮ ʪʘʙʣʠʮʳ ʩʦʦʪʚʝʪʩʪʚʠʷ 

 

ʊʘʢ ʢʘʢ ʤʦʜʫʣʷʮʠʷ ʠ ʩʭʝʤʘ FEC ʤʦʛʫʪ ʙʳʪʴ ʜʣʷ SS ʦʧʮʠʦʥʥʳʤʠ, ʜʣʷ BS 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʭʘʥʠʟʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ SS. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ 

ʦʪ SS ʢ BS ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ.  



 

            ʉʦʦʙʱʝʥʠʝ ʜʝʩʢʨʠʧʪʦʨʘ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

 

ɼʝʩʢʨʠʧʪʦʨ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ (UCD) ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʜʘʝʪʩʷ BS, ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ. ʆʪʜʝʣʴʥʦʝ 

ʩʦʦʙʱʝʥʠʝ UCD ʧʝʨʝʜʘʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ. BS ʧʝʨʝʜʘʝʪ ʩʦʦʙʱʝʥʠʷ 

UCD ʚ ʬʦʨʤʘʪʝ, ʧʦʢʘʟʘʥʥʦʤ ʚ ʪʘʙʣʠʮʝ 9.10. ʉʦʦʙʱʝʥʠʝ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ʉʯʝʪʯʠʢ ʠʟʤʝʥʝʥʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʋʚʝʣʠʯʠʚʘʝʪʩʷ BS ʥʘ 1 (ʧʦ ʤʦʜʫʣʶ 256), ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʣʶʙʦʛʦ ʧʘʨʘʤʝʪʨʘ ʢʘʥʘʣʘ ʩ ʜʘʥʥʳʤ ʜʝʩʢʨʠʧʪʦʨʦʤ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ ʜʣʷ ʦʯʝʨʝʜʥʦʛʦ 

UCD ʦʩʪʘʝʪʩʷ ʪʝʤ ʞʝ, SS ʨʝʰʘʝʪ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʧʦʣʷ ʥʝ ʠʟʤʝʥʝʥʳ ʠ ʤʦʞʥʦ ʠʛʥʦʨʠʨʦʚʘʪʴ 

ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʩʦʦʙʱʝʥʠʷ. 

ʈʘʟʤʝʨ ʤʠʥʠʜʦʤʝʥʘ 

ʈʘʟʤʝʨ n ʤʠʥʠʜʦʤʝʥʦʚ ʜʣʷ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʚ ʝʜʠʥʠʮʘʭ ʬʠʟʠʯʝʩʢʠʭ ʜʦʤʝʥʦʚ. 

ɼʦʧʫʩʪʠʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ n=2
m
, ʛʜʝ m ʨʘʚʥʦ ʮʝʣʦʤʫ ʠʟ ʜʠʘʧʘʟʦʥʘ 0-7. 

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʢʘʥʘʣʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ ʩʦʦʙʱʝʥʠʝ. ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʠʨʘʝʪʩʷ BS ʠ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʚ ʧʨʝʜʝʣʘʭ ʜʦʤʝʥʘ ʩʫʙʫʨʦʚʥʷ MAC. 

 

ʅʘʯʘʣʦ ʦʪʩʨʦʯʢʠ ʧʝʨʝʜʘʯʠ 

ʈʘʟʤʝʨ ʠʩʭʦʜʥʦʛʦ ʦʢʥʘ ʦʪʩʨʦʯʢʠ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʟʘ ʜʠʘʧʘʟʦʥ, 

ʚʳʨʘʞʝʥʥʳʡ ʯʝʨʝʟ ʩʪʝʧʝʥʴ 2. ɿʥʘʯʝʥʠʝ n ʤʦʞʝʪ ʣʝʞʘʪʴ ʚ ʠʥʪʝʨʚʘʣʝ 0-15 (ʩʪʘʨʰʠʝ ʙʠʪʳ 

ʤʦʛʫʪ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʨʠʨʘʚʥʠʚʘʪʴʩʷ ʥʫʣʶ).  

 

ʂʦʥʝʮ ʦʪʩʨʦʯʢʠ ʧʝʨʝʜʘʯʠ 

ʈʘʟʤʝʨ ʢʦʥʝʯʥʦʛʦ ʦʢʥʘ ʦʪʩʨʦʯʢʠ ʧʝʨʝʜʘʯʠ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʟʘ 

ʜʠʘʧʘʟʦʥ, ʚʳʨʘʞʝʥʥʳʡ ʯʝʨʝʟ ʩʪʝʧʝʥʴ 2. ɿʥʘʯʝʥʠʝ n ʤʦʞʝʪ ʣʝʞʘʪʴ ʚ ʠʥʪʝʨʚʘʣʝ 0-15 

(ʩʪʘʨʰʠʝ ʙʠʪʳ ʤʦʛʫʪ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʨʠʨʘʚʥʠʚʘʪʴʩʷ ʥʫʣʶ).  

 

ɿʘʧʨʦʩ ʥʘʯʘʣʘ ʦʪʩʨʦʯʢʠ 

ɿʘʧʨʦʩ ʨʘʟʤʝʨʘ ʠʩʭʦʜʥʦʛʦ ʦʢʥʘ ʦʪʩʨʦʯʢʠ ʜʣʷ ʜʘʥʥʳʭ ʠʩʭʦʜʥʦʛʦ ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʟʘ 

ʜʠʘʧʘʟʦʥ, ʚʳʨʘʞʝʥʥʳʡ ʯʝʨʝʟ ʩʪʝʧʝʥʴ 2. ɿʥʘʯʝʥʠʝ n ʤʦʞʝʪ ʣʝʞʘʪʴ ʚ ʠʥʪʝʨʚʘʣʝ 0-15 

(ʩʪʘʨʰʠʝ ʙʠʪʳ ʤʦʛʫʪ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʨʠʨʘʚʥʠʚʘʪʴʩʷ ʥʫʣʶ).  

 

ʂʦʥʝʮ ʦʪʩʨʦʯʢʠ ʧʝʨʝʜʘʯʠ 

ɿʘʧʨʦʩ ʨʘʟʤʝʨʘ ʢʦʥʝʯʥʦʛʦ ʦʢʥʘ ʦʪʩʨʦʯʢʠ ʧʝʨʝʜʘʯʠ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʩʦʧʝʨʥʠʯʝʩʪʚʘ ʟʘ 

ʜʠʘʧʘʟʦʥ, ʚʳʨʘʞʝʥʥʳʡ ʯʝʨʝʟ ʩʪʝʧʝʥʴ 2. ɿʥʘʯʝʥʠʝ n ʤʦʞʝʪ ʣʝʞʘʪʴ ʚ ʠʥʪʝʨʚʘʣʝ 0-15 

(ʩʪʘʨʰʠʝ ʙʠʪʳ ʤʦʛʫʪ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʨʠʨʘʚʥʠʚʘʪʴʩʷ ʥʫʣʶ).  

 

ʊʘʙʣʠʮʘ 9.10. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ UCD 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

UCD_Message_Format      

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 0 8 ʙʠʪ   

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 8 ʙʠʪ   

ʉʯʝʪʯʠʢ ʠʟʤʝʥʝʥʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 8 ʙʠʪ   

ʈʘʟʤʝʨ ʤʠʥʠʜʦʤʝʥʘ (minislot) 8 ʙʠʪ   



ʅʘʯʘʣʦ ʦʪʩʨʦʯʢʠ ʧʝʨʝʜʘʯʠ 8 ʙʠʪ   

ʂʦʥʝʮ ʦʪʩʨʦʯʢʠ ʧʝʨʝʜʘʯʠ 8 ʙʠʪ   

ɿʘʧʨʦʩ ʥʘʯʘʣʘ ʦʪʩʨʦʯʢʠ 8 ʙʠʪ   

ɿʘʧʨʦʩ ʢʦʥʮʘ ʦʪʩʨʦʯʢʠ 8 ʙʠʪ   

ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʥʘʣʝ ʚ ʢʦʜʠʨʦʚʢʝ 

TLV 
ʧʝʨʝʤ.   

ʅʘʯʘʣʦ ʩʝʢʮʠʠ, ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʜʣʷ 

PHY  
    

for(i=1; i<=n; i++)    
ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʦʬʠʣʷ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

ʩ 1 ʜʦ n 

Uplink_Burst_Profile } ʧʝʨʝʤ.   

 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʛʠʙʢʦʩʪʴ, ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʦʙʱʝʥʠʷ ʢʦʜʠʨʫʶʪʩʷ ʚ 

ʬʦʨʤʘʪʝ TLV. 

Uplink_Burst_Profile ʠʤʝʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʢʦʜʠʨʦʚʢʫ TLV, ʢʦʪʦʨʘʷ ʩʦʧʨʷʞʝʥʘ ʩ 

UIUC (Uplink Interval Usage Code) ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. ʂʘʞʜʳʡ 

Uplink_Burst_Profile ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʡ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʦʚ PHY, 

ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ TLV. ʂʘʞʜʦʤʫ ʠʥʪʝʨʚʘʣʫ ʩ ʧʦʤʦʱʴʶ ʩʦʦʙʱʝʥʠʷ UL-MAP 

ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ UIUC. 

 

ʉʦʦʙʱʝʥʠʝ ʟʘʧʨʦʩʘ ʜʠʘʧʘʟʦʥʘ (RNG-REQ) 

 

ɿʘʧʨʦʩ RNG-REQ ʧʝʨʝʜʘʝʪʩʷ SS ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦ ʟʘʧʨʦʩʫ 

BS, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʝʪʝʚʫʶ ʟʘʜʝʨʞʢʫ ʠ ʟʘʧʨʦʩʠʪʴ ʤʦʱʥʦʩʪʴ ʠ/ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʘʡʣʘ 

ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ RNG-REQ ʦʧʠʩʘʥ ʚ ʪʘʙʣ. 9.11.  

 

ʊʘʙʣʠʮʘ 9.11. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ RNG-REQ 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

RNG-REQ_Message_Format() {     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 4 8 ʙʠʪ   

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 8 ʙʠʪ   

ʆʞʠʜʘʥʠʝ ʜʦ ʟʘʚʝʨʰʝʥʠʷ 8 ʙʠʪ   

ɼʘʥʥʳʝ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ TLV ʧʝʨʝʤ.   

 

ʇʦʣʝ CID ʚ ʟʘʛʦʣʦʚʢʝ ʄɸʉ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʚ ʩʣʫʯʘʝ 

ʦʪʧʨʘʚʢʠ ʚ ʧʝʨʠʦʜ ʫʧʨʘʚʣʝʥʠʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. 

¶ CID ʠʩʭʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʝʩʣʠ SS ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʩʝʪʠ.  

¶ CID ʠʩʭʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʝʩʣʠ SS ʝʱʝ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʠ ʠʟʤʝʥʷʝʪ 
ʚʦʩʭʦʜʷʱʠʡ ʢʘʥʘʣ (ʠʣʠ ʦʙʘ ʢʘʥʘʣʘ) ʩʦʛʣʘʩʥʦ ʟʘʛʨʫʞʝʥʥʦʤʫ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʤʫ ʬʘʡʣʫ.  



¶ ɹʘʟʦʚʳʡ CID (ʧʨʠʩʚʦʝʥʥʳʡ ʨʘʥʝʝ ʧʦʩʨʝʜʩʪʚʦʤ RNG-RSP), ʝʩʣʠ SS ʝʱʝ ʥʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʠ ʠʟʤʝʥʷʝʪ ʚʦʩʭʦʜʷʱʠʡ ʢʘʥʘʣ ʩʦʛʣʘʩʥʦ ʟʘʛʨʫʞʝʥʥʦʤʫ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʤʫ ʬʘʡʣʫ.  

¶ ɹʘʟʦʚʳʡ CID (ʧʨʠʩʚʦʝʥʥʳʡ ʨʘʥʝʝ ʧʦʩʨʝʜʩʪʚʦʤ RNG-RSP), ʝʩʣʠ SS 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʠ ʠʟʤʝʥʷʝʪ ʚʦʩʭʦʜʷɦ ʠʡ ʢʘʥʘʣ.  

¶ ɺʦ ʚʩʝʭ ʧʨʦʯʠʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʘʟʦʚʳʡ CID, ʢʘʢ ʪʦʣʴʢʦ ʦʥ ʧʨʠʩʚʦʝʥ ʚ 
ʩʦʦʙʱʝʥʠʠ RNG-RSP. 

ʇʨʠ ʧʦʩʳʣʢʝ ʚ ʧʝʨʠʦʜ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʮʠʠ CID ʚʩʝʛʜʘ ʨʘʚʝʥ ʙʘʟʦʚʦʤʫ CID. ʅʠʞʝ 

ʦʧʠʩʘʥʳ ʧʘʨʘʤʝʪʨʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʩʦʦʙʱʝʥʠʠ RNG-REQ. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʠʥʘ 

ʩʦʦʙʱʝʥʠʷ RNG-REQ, ʧʦʩʣʘʥʥʦʛʦ ʚ ʧʝʨʠʦʜ ʫʧʨʘʚʣʝʥʠʷ ʠʥʠʮʠʘʣʠʟʘʮʠʝʡ ʷʚʣʷʝʪʩʷ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ SS ʧʦʣʫʯʠʣ UCD, ʦʧʠʩʳʚʘʶɦ ʠʡ 

ʚʦʩʭʦʜʷʱʠʡ ʢʘʥʘʣ, ʧʦ ʢʦʪʦʨʦʤʫ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʝʜʘʥʦ ʩʦʦʙʱʝʥʠʝ ʟʘʧʨʦʩʘ ʜʠʘʧʘʟʦʥʘ. ʕʪʦ 

ʧʦʣʝ ʩʦʜʝʨʞʠʪ 8 ʙʠʪ. 

 

ʆʞʠʜʘʥʠʝ ʜʦ ʟʘʚʝʨʰʝʥʠʷ 

ɽʩʣʠ ʵʪʦ ʧʦʣʝ ʩʦʜʝʨʞʠʪ ʢʦʜ ʥʫʣʴ, ʪʦʛʜʘ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʘʪʨʠʙʫʪʳ ʜʠʘʧʘʟʦʥʥʳʭ 

ʦʪʢʣʠʢʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʦ ʧʦʩʳʣʢʠ ʜʘʥʥʦʛʦ ʟʘʧʨʦʩʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʚʳʜʝʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʚʳʨʘʞʝʥʥʦʝ ʚ ʜʝʩʷʪʢʘʭ ʤʠʣʣʠʩʝʢʫʥʜ. 

ʉʦʦʙʱʝʥʠʝ RNG-REQ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ɿʘʧʨʦʰʝʥʥʳʡ ʧʨʦʬʘʡʣ ʢʣʘʩʪʝʨʘ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

¶ ʄɸʉ-ʘʜʨʝʩ SS 

¶ ɸʥʦʤʘʣʠʠ ʨʘʙʦʯʝʛʦ ʜʠʘʧʘʟʦʥʘ 

 

            ʉʦʦʙʱʝʥʠʝ ʦʪʢʣʠʢʘ ʥʘ ʟʘʧʨʦʩ ʜʠʘʧʘʟʦʥʘ (RNG-RSP) 

 

ʉʦʦʙʱʝʥʠʝ RNG-RSP ʧʝʨʝʜʘʝʪʩʷ BS ʚ ʦʪʚʝʪ ʥʘ ʧʦʣʫʯʝʥʥʳʡ ʟʘʧʨʦʩ RNG-REQ ʠʣʠ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʜʝʣʘʥʳ ʜʣʷ ʜʨʫʛʠʭ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʄɸʉ-ʩʦʦʙʱʝʥʠʡ. SS ʛʦʪʦʚʘ 

ʧʦʣʫʯʘʪʴ ʩʦʦʙɦ ʝʥʠʷ RNG-RSP ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʚʝʪ ʥʘ RNG-REQ. 

ʀʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ RNG-RSP ʜʦʣʞʥʦ ʧʝʨʝʜʘʚʘʪʴʩʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʬʘʡʣʘ 

ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ, ʢʦʪʦʨʳʡ ʧʨʠʝʤʣʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ ʧʨʠʝʤʘ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʛʠʙʢʦʩʪʠ ʧʘʨʘʤʝʪʨʳ ʩʦʦʙʱʝʥʠʷ, ʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝ ID ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ, 

ʩʣʝʜʫʝʪ ʢʦʜʠʨʦʚʘʪʴ ʚ ʬʦʨʤʘʪʝ TLV. 

BS ʛʝʥʝʨʠʨʫʝʪ ʩʦʦʙʱʝʥʠʷ RNG-RSP ʚ ʬʦʨʤʘʪʝ, ʧʦʢʘʟʘʥʥʦʤ ʚ ʪʘʙʣ. 9.12. 

 

ʊʘʙʣʠʮʘ 9.12. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ RNG-RSP 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

RNG-RSP_Message_Format () {     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 5 8 ʙʠʪ   

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 8 ʙʠʪ   

ɼʘʥʥʳʝ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ TLV ʧʝʨʝʤ.   

 

ɺ ʩʦʦʙʱʝʥʠʝ RNG-RSP ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ʀʥʬʦʨʤʘʮʠʷ ʧʦʜʩʪʨʦʡʢʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 



¶ ʀʥʬʦʨʤʘʮʠʷ ʧʦʜʩʪʨʦʡʢʠ ʤʦʱʥʦʩʪʠ 

¶ ʀʥʬʦʨʤʘʮʠʷ ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ 

¶ ʉʦʩʪʦʷʥʠʝ ʜʠʘʧʘʟʦʥʘ 

 

ʉʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʩʦʦʙʱʝʥʠʝ RNG-RSP: 

¶ ʅʦʚʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

¶ ʅʦʚʦʝ ʟʥʘʯʝʥʠʝ ID ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

¶ ʈʘʙʦʯʠʡ ʧʨʦʬʘʡʣ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 

¶ ɹʘʟʦʚʳʡ CID 

 

ʆʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʩʦʦʙʱʝʥʠʝ RNG-RSP ʧʦʩʣʘʥʦ ʥʘ ʬʘʟʝ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʩʦʦʙʱʝʥʠʝ RNG-REQ. 

CID ʧʝʨʚʠʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʆʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʩʦʦʙʱʝʥʠʝ RNG-RSP ʧʦʩʣʘʥʦ ʥʘ ʬʘʟʝ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʩʦʦʙʱʝʥʠʝ RNG-REQ. 

MAC-ʘʜʨʝʩ SS (48 ʙʠʪ) 
ʆʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʢʦʛʜʘ CID ʚ ʄɸʉ-ʟʘʛʦʣʦʚʢʝ ʨʘʚʝʥ ʠʩʭʦʜʥʦʤʫ CID 

ʜʠʘʧʘʟʦʥʘ. 
 

           ʉʦʦʙʱʝʥʠʝ ʟʘʧʨʦʩʘ ʨʝʛʠʩʪʨʘʮʠʠ (REG-REQ) 

 

ʉʦʦʙʱʝʥʠʝ REG-REQ ʧʦʩʳʣʘʝʪʩʷ SS ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʬʦʨʤʘʪ ʵʪʦʛʦ ʟʘʧʨʦʩʘ 

ʦʧʠʩʘʥ ʚ ʪʘʙʣʠʮʝ 9.13. 

 

ʊʘʙʣʠʮʘ 9.13. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ REG-REQ 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

REG- REQ_Message_Format() {     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 6 8 ʙʠʪ   

ɼʘʥʥʳʝ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ TLV ʧʝʨʝʤ.   

 

ʉʦʦʙʱʝʥʠʝ REG-REQ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

CID ʧʝʨʚʠʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʚ ʦʙʱʝʤ ʄɸʉ-ʟʘʛʦʣʦʚʢʝ) 

ɼʣʷ SS CID ʚ ʦʙʱʝʤ ʄɸʉ-ʟʘʛʦʣʦʚʢʝ ʷʚʣʷʝʪʩʷ CID ʧʝʨʚʠʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʜʠʨʫʶʪʩʷ ʚ ʬʦʨʤʘʪʝ TLV. 

 

ʉʦʦʙʱʝʥʠʝ REG-REQ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʣʝʜʫʶʱʠʝ TLV: 

¶ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ HMAC 

¶ CID ʧʦʜʜʝʨʞʢʠ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ 
 

ʉʦʦʙʱʝʥʠʝ REG-REQ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ TLV, ʬʦʨʤʠʨʫʝʤʳʝ 

SS: 

¶ ʂʦʜ ID ʧʨʦʠʟʚʦʜʠʪʝʣʷ (SS) 

¶ ʂʦʜ ʚʦʟʤʦʞʥʦʩʪʝʡ SS 
 

ʉʦʦʙʱʝʥʠʝ ʦʪʢʣʠʢʘ ʨʝʛʠʩʪʨʘʮʠʠ REG-RSP 

 

ʉʦʦʙʱʝʥʠʝ REG-RSP ʧʦʩʳʣʘʝʪʩʷ BS ʚ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ REG-REQ, ʬʦʨʤʘʪ ʵʪʦʛʦ 

ʟʘʧʨʦʩʘ ʦʧʠʩʘʥ ʚ ʪʘʙʣʠʮʝ 9.14. 



 

 

 

ʊʘʙʣʠʮʘ 9.14. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ REG-RSP 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

REG-RSP_Message_Format      

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 7 8 ʙʠʪ   

ʆʪʢʣʠʢ 8 ʙʠʪ   

ɼʘʥʥʳʝ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ TLV ʧʝʨʝʤ.   

 

 

BS ʛʝʥʝʨʠʨʫʝʪ REG-RSP, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ CID (ʚ ʦʙʱʝʤ ʟʘʛʦʣʦʚʢʝ ʄɸʉ) 

CID ʷʚʣʷʝʪʩʷ ʚ ʦʙʱʝʤ ʟʘʛʦʣʦʚʢʝ ʄɸʉ ʷʚʣʷʝʪʩʷ CID ʧʝʨʚʠʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʜʘʥʥʦʡ SS. 

¶ ʆʪʢʣʠʢ 
ʆʜʥʦʙʘʡʪʦʚʳʡ ʢʦʜ, ʧʨʠʥʠʤʘʶʱʠʡ ʟʥʘʯʝʥʠʝ: 

0 = ok 

1 = ʥʝʫʜʘʯʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʦʦʙʱʝʥʠʷ 

 

ɺ ʩʦʦʙʱʝʥʠʷ REG-RSP ʚʢʣʶʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ɺʝʨʩʠʷ ʄɸʉ 

¶ ɺʪʦʨʠʯʥʳʡ CID ʫʧʨʘʚʣʝʥʠʷ 

¶ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (HMAC) ʢʦʜʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʭʵʰʠʨʦʚʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ 

 

ʉʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʦʦʙʱʝʥʠʝ REG-RSP, ʝʩʣʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʚ REG-REQ ʠʣʠ BS ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ: 

¶ ɺʦʟʤʦʞʥʦʩʪʠ SS 

¶ BS ʦʪʢʣʠʢʘʝʪʩʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ SS (ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʠ ʵʪʦ ʦʪʨʘʞʝʥʦ ʚ REG-

REQ). BS ʦʪʢʣʠʢʘʝʪʩʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ SS ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʜʦʤʠʪʴ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʩʣʠ BS ʥʝ ʨʘʩʧʦʟʥʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ SS, ʦʥʘ 

ʚʦʟʚʨʘɦ ʘʝʪ ñoffò ʚ ʩʦʦʙʱʝʥʠʠ REG-RSP. 

¶ ɺʦʟʤʦʞʥʦʩʪʠ ʚʦʟʚʨʘʱʝʥʥʳʝ ʚ REG-RSP ʥʝ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʫʨʦʚʥʝ 

ʚrʰʝ, ʯʝʤ ʵʪʦ ʫʢʘʟʘʥʦ ʚ REG-REQ. 

ʉʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ REG-RSP: ʨʘʩʰʠʨʝʥʠʷ, 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 
 

           ʉʦʦʙʱʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ 

           (PKM -REQ/PKM -RSP) 

 

ʋʧʨʘʚʣʝʥʠʝ ʢʣʶʯʘʤʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ (PKM)  ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʪʠʧʘ ʢʣʶʯʝʡ, 

ʟʘʧʨʦʩ PKM (PKM-REQ) ʠ ʦʪʢʣʠʢ PKM (PKM-RSP), ʢʘʢ ʵʪʦ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 9.15. 

 

ʊʘʙʣʠʮʘ 9.15. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ PKM-REQ/PKM- RSP 

 

ɿʥʘʯʝʥʠʝ 

ʪʠʧʘ 

ʀʤʷ 

ʩʦʦʙʱʝʥʠʷ 
ʆʧʠʩʘʥʠʝ ʩʦʦʙʱʝʥʠʷ 



9 PKM-REQ 
ʋʧʨʘʚʣʷʶʱʠʡ ʟʘʧʨʦʩ ʢʣʶʯʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ [SS -> 

BS] 

10 PKM-RSP ʆʪʢʣʠʢ ʥʘ ʟʘʧʨʦʩ ʢʣʶʯʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ [SS -> BS] 

 

ʊʦʣʴʢʦ ʦʜʥʦ ʩʦʦʙʱʝʥʠʝ PKM ʚʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʦʣʝ ʜʘʥʥʳʭ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʩʦʦʙʱʝʥʠʷ ʄɸʉ. ʇʨʦʪʦʢʦʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ PKM ʧʝʨʝʜʘʶʪʩʷ ʦʪ SS ʢ BS ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʘʪʘ, ʦʧʠʩʘʥʥʦʛʦ ʚ ʪʘʙʣ. 9.16. ʆʥʠ ʧʝʨʝʜʘʶʪʩʷ SS ʚ ʨʘʤʢʘʭ 

ʧʝʨʚʠʯʥʦʡ ʬʘʟʳ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 9.16. ʌʦʨʤʘʪ ʧʨʦʪʦʢʦʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ PKM 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

PKM-REQ_Message_Format     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 9 8 ʙʠʪ   

ʂʦʜ 8 ʙʠʪ   

ʀʜʝʥʪʠʬʠʢʘʪʦʨ PKM 8 ʙʠʪ   

ɸʪʨʠʙʫʪʳ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ TLV ʧʝʨʝʤ.   

 

ʇʨʦʪʦʢʦʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ PKM ʧʝʨʝʜʘʶʪʩʷ ʦʪ BS ʢ SS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʘʪʘ, 

ʦʧʠʩʘʥʥʦʛʦ ʚ ʪʘʙʣ. 9.17. ʆʥʠ ʧʝʨʝʜʘʶʪʩʷ SS ʚ ʨʘʤʢʘʭ ʧʝʨʚʠʯʥʦʡ ʬʘʟʳ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʩʦʝʜʠʥʝʥʠʷ. 

ʊʘʙʣʠʮʘ 9.17. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ PKM 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

PKM-RSP_Message_Format      

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 10 8 ʙʠʪ   

ʂʦʜ 8 ʙʠʪ   

ʀʜʝʥʪʠʬʠʢʘʪʦʨ PKM 8 ʙʠʪ   

ɸʪʨʠʙʫʪʳ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ TLV ʧʝʨʝʤ.   

 

ʇʘʨʘʤʝʪʨʘʤʠ ʵʪʠʭ ʩʦʦʙʱʝʥʠʡ ʷʚʣʷʶʪʩʷ: 

ʂʦʜ 
ʂʦʜ ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʦʢʪʝʪ ʠ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʪʠʧ ʈʂʄ-ʧʘʢʝʪʘ. ʂʦʛʜʘ ʧʘʢʝʪ 

ʧʨʠʭʦʜʠʪ ʩ ʥʝʚʝʨʥʳʤ ʢʦʜʦʤ, ʦʥ ʤʦʣʯʘ ʦʪʙʨʘʩʳʚʘʝʪʩʷ. ɿʥʘʯʝʥʠʷ ʢʦʜʘ ʦʧʨʝʜʝʣʝʥʳ ʚ ʪʘʙʣ 

9.18. 

 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ PKM 
ʇʦʣʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʦʢʪʝʪ. SS ʠʩʧʦʣʴʟʫʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʠ 

ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʟʘʧʨʦʩ BS. SS ʠʥʢʨʝʤʝʥʪʠʨʫʝʪ ʧʦʣʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ (ʧʦ ʤʦʜʫʣʶ 256) 

ʧʨʠ ʦʪʧʨʘʚʢʝ ʦʯʝʨʝʜʥʦʛʦ (ʥʦʚʦʛʦ) ʈʂʄ-ʩʦʦʙʱʝʥʠʷ. ʅʦʚʳʤ ʩʦʦʙʱʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʧʨʦʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠʣʠ ʟʘʧʨʦʩ ʢʣʶʯʘ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʚʪʦʨʘʤʠ ʧʝʨʝʜʘʯʠ ʧʨʠ 

ʪʘʡʤʘʫʪʝ. ʇʦʣʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʷʭ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʧʦʣʘʛʘʶ ʧʦʩʣʝʜʫʶʱʠʭ ʦʪʢʣʠʢʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ. 



ʇʦʣʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʚ ʩʦʦʙʱʝʥʠʠ BS PKM-RSP ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʟʥʘʯʝʥʠʶ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʠʟ PKM-REQ, ʥʘ ʢʦʪʦʨʦʝ BS ʨʝʘʛʠʨʫʝʪ. ʇʦʣʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʚ 

ʩʦʦʙʱʝʥʠʠ ʢʣʶʯʘ ʰʠʬʨʦʚʘʥʠʷ ʪʨʘʬʠʢʘ (ʊɽʂ), ʢʦʪʦʨʦʝ ʥʝ ʧʦʩʳʣʘʝʪʩʷ ʚ ʦʪʚʝʪ ʥʘ PKM-

REQ, ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʚʥʳʤ ʥʫʣʶ. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʩʦʦʙʱʝʥʠʷ PKM-RSP SS ʘʩʩʦʮʠʠʨʫʝʪ ʩʦʦʙʱʝʥʠʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʤʘʰʠʥʦʡ ʩʦʩʪʦʷʥʠʷ (ʥʘʧʨʠʤʝʨ, ʤʘʰʠʥʦʡ ʩʦʩʪʦʷʥʠʷ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʩʣʫʯʘʝ ʦʪʢʣʠʢʘ 

ʘʚʪʦʨʠʟʘʮʠʠ). 

SS ʦʪʩʣʝʞʠʚʘʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʚʦʝʛʦ ʧʦʩʣʝʜʥʝʛʦ ʦʪʣʦʞʝʥʥʦʛʦ ʟʘʧʨʦʩʘ 

ʘʚʪʦʨʠʟʘʮʠʠ. SS ʦʪʙʨʘʩʳʚʘʝʪ ʦʪʢʣʠʢʠ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʦʪʢʘʟʳ ʘʚʪʦʨʠʟʘʮʠʠ ʩ ʧʦʣʷʤʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʜʘʥʥʦʤʫ ʦʪʣʦʞʝʥʥʦʤʫ ʟʘʧʨʦʩʫ ʘʚʪʦʨʠʟʘʮʠʠ. 

SS ʦʪʩʣʝʞʠʚʘʝʪ ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʚʦʝʛʦ ʧʦʩʣʝʜʥʝʛʦ ʦʪʣʦʞʝʥʥʦʛʦ ʟʘʧʨʦʩʘ 

ʢʣʶʯʘ ʜʣʷ ʢʘʞʜʦʡ ʘʩʩʦʮʠʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (SA). SS ʦʪʙʨʦʩʠʪ ʩʦʦʙʱʝʥʠʝ KEY Reply ʠ 

Key Reject ʩ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʘʧʨʦʩʫ ʟʥʘʯʝʥʠʷʤʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

 

ɸʪʨʠʙʫʪʳ 

PKM-ʘʪʨʠʙʫʪʳ ʥʝʩʫʪ ʚ ʩʝʙʝ ʜʘʥʥʳʝ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʦʙʤʝʥʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, 

ʘʚʪʦʨʠʟʘʮʠʠ ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ. ʂʘʞʜʳʡ ʪʠʧ PKM-

ʧʘʢʝʪʘ ʠʤʝʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʦʧʮʠʦʥʥʳʭ ʘʪʨʠʙʫʪʦʚ. ɽʩʣʠ ʥʝ 

ʫʢʘʟʘʥʦ ʷʚʥʦ, ʧʦʨʷʜʦʢ ʘʪʨʠʙʫʪʦʚ ʚ ʩʦʦʙʱʝʥʠʠ ʧʨʦʠʟʚʦʣʝʥ. ʂʦʥʝʮ ʩʧʠʩʢʘ ʘʪʨʠʙʫʪʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʝʤ LEN ʟʘʛʦʣʦʚʢʘ ʄɸʉ PDU. 

 

ʊʘʙʣʠʮʘ 9.18. ʂʦʜʳ ʩʦʦʙʱʝʥʠʡ 

 

ʂʦʜ ʊʠʧ PKM-ʩʦʦʙʱʝʥʠʷ ʀʤʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ʄɸʉ 

0-2 ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ - 

3 SA Add PKM-RSP 

4 Auth Request PKM-REQ 

5 Auth Reply PKM-RSP 

6 Auth Reject PKM-RSP 

7 Key Request PKM-REQ 

8 Key Reply PKM-RSP 

9 Key Reject PKM-RSP 

10 Auth Invalid PKM-RSP 

11 TEK Invalid PKM-RSP 

12 Authent Info PKM-REQ 

13-255 ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ - 

 

BS ʠ SS ʤʦʣʯʘ ʦʪʙʨʘʩʳʚʘʝʪ ʟʘʧʨʦʩʳ/ʦʪʢʣʠʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʧʦʣʥʦʛʦ ʩʧʠʩʢʘ 

ʥʝʦʙʭʦʜʠʤʳʭ ʘʪʨʠʙʫʪʦʚ. 
 

            ʉʦʦʙʱʝʥʠʝ ʜʦʙʘʚʣʝʥʠʷ ʘʩʩʦʮʠʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (SA Add) 

 

ʕʪʦ ʩʦʦʙʱʝʥʠʝ ʧʦʩʳʣʘʝʪʩʷ BS -> SS ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʜʥʦʡ ʠʣʠ ʙʦʣʝʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ SA. ʂʦʜ =3, ʘʪʨʠʙʫʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.19. 



 

ʊʘʙʣʠʮʘ 9.19. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ SA Add 

 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʢʣʁʯʘ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʘʚʪʦʨʠʟʘʮʠʠ 

(ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ) 

ʜʝʩʢʨʠʧʪʦʨʦʚ SA 

ʂʘʞʜʳʡ ʩʦʩʪʘʚʥʦʡ ʘʪʨʠʙʫʪ SA-ʜʝʩʢʨʠʧʪʦʨʘ ʩʧʝʮʠʬʠʮʠʨʫʝʪ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʘʩʩʦʮʠʘʮʠʠ SAID ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ SA 

 
           

 

           ʉʦʦʙʱʝʥʠʝ ʟʘʧʨʦʩʘ ʘʚʪʦʨʠʟʘʮʠʠ (Auth Request) 

 

ʂʦʜ = 4 

ɸʪʨʠʙʫʪʳ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣ. 9.20. 

 

ʊʘʙʣʠʮʘ 9.20. ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Auth Request 

 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

SS-ʩʝʨʪʠʬʠʢʘʪ ʉʦʜʝʨʞʠʪ ʩʝʨʪʠʬʠʢʘʪ ʍ.509 SS 

ɺʦʟʤʦʞʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʆʧʠʩʳʚʘʝʪ ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ SS 

SAID ʇʝʨʚʠʯʥʳʡ SAID ʜʣʷ SS, ʨʘʚʥʳʡ ʙʘʟʦʚʦʤʫ CID 

 

ɸʪʨʠʙʫʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʳʤ ʘʪʨʠʙʫʪʦʤ, 

ʦʧʠʩʳʚʘʶʱʠʤ ʟʘʧʨʘʰʠʚʘʝʤʳʝ SS ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɸʪʨʠʙʫʪ SAID ʩʦʜʝʨʞʠʪ SAID ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ SAID ʨʘʚʝʥ ʙʘʟʦʚʦʤʫ CID SS. 

 

            ʉʦʦʙʱʝʥʠʝ ʦʪʢʣʠʢʘ ʘʚʪʦʨʠʟʘʮʠʠ (Auth Reply) 

 

ʆʪʢʣʠʢ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʩʳʣʘʝʪʩʷ BS ʢʣʠʝʥʪʫ SS ʚ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʘʚʪʦʨʠʟʘʮʠʠ, ʠ 

ʩʦʜʝʨʞʠʪ ʢʣʶʯ ʘʚʪʦʨʠʟʘʮʠʠ, ʚʨʝʤʷ ʞʠʟʥʠ ʢʣʶʯʘ ʠ ʩʧʠʩʦʢ ʜʝʩʢʨʠʧʪʦʨʦʚ SA, 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʧʝʨʚʠʯʥʳʡ ʠ ʩʪʘʪʠʯʝʩʢʠʡ SA. ʕʪʠ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʘʨʘʤʝʪʨʳ 

ʜʦʩʪʫʧʘ SS (ʪʠʧ, ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʥʘʙʦʨ ʠ ʪ.ʜ.). ʂʣʶʯ ʘʚʪʦʨʠʟʘʮʠʠ ʰʠʬʨʫʝʪʩʷ 

ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ SS. ʉʧʠʩʦʢ ʜʝʩʢʨʠʧʪʦʨʦʚ SA ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʝʩʢʨʠʧʪʦʨ ʜʣʷ ʙʘʟʦʚʦʛʦ 

CID , ʩʦʦʙʱʝʥʥʳʡ BS ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ Auth Request. ʕʪʦʪ ʩʧʠʩʦʢ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 

ʪʘʢʞʝ ʜʝʩʢʨʠʧʪʦʨʳ ʩʪʘʪʠʯʝʩʢʠʭ SAID, ʢ ʢʦʪʦʨʳʤ ʨʘʟʨʝʰʝʥ ʜʦʩʪʫʧ SS. 

ʂʦʜ = 5 

ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Auth Reply ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.21. 

 

ʊʘʙʣʠʮʘ 9.21. ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Auth Reply 

 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

Auth-Key 
ʂʣʶʯ ʘʚʪʦʨʠʟʘʮʠʠ, ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʦʙʱʝʜʦʩʪʫʧʥʳʤ ʢʣʶʯʦʤ 

ʢʣʠʝʥʪʘ SS 



ɺʨʝʤʷ ʞʠʟʥʠ ʢʣʶʯʘ ɺʨʝʤʷ ʘʢʪʠʚʥʦʡ ʞʠʟʥʠ ʢʣʶʯʘ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʢʣʶʯʘ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʘʚʪʦʨʠʟʘʮʠʠ 

ʆʜʠʥ ʠʣʠ ʙʦʣʝʝ 

ʜʝʩʢʨʠʧʪʦʨʦʚ SA 

ʂʘʞʜʳʡ ʩʦʩʪʘʚʥʦʡ ʘʪʨʠʙʫʪ ʜʝʩʢʨʠʧʪʦʨʘ SA ʩʧʝʮʠʬʠʮʠʨʫʝʪ 

SAID ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ SA 

 

           ʉʦʦʙʱʝʥʠʝ ʦʪʢʣʦʥʝʥʠʷ ʘʚʪʦʨʠʟʘʮʠʠ (Auth Reject) 

 

BS ʨʝʘʛʠʨʫʝʪ ʥʘ ʟʘʧʨʦʩ ʘʚʪʦʨʠʟʘʮʠʠ SS, ʧʦʩʳʣʘʷ ʩʦʦʙʱʝʥʠʝ Auth Reject, ʝʩʣʠ 

ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʦʪʢʣʦʥʠʣʘ ʧʦʧʳʪʢʫ ʘʚʪʦʨʠʟʘʮʠʠ SS. 

ʂʦʜ = 6 

ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Auth Reject ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.22. 

 

 

 

 

 

ʊʘʙʣʠʮʘ 9.22.ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Auth Reject 

 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

ʂʦʜ ʦʰʠʙʢʠ 
ʂʦʜ ʦʰʠʙʢʠ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʧʨʠʯʠʥʫ ʦʪʢʘʟʘ 

ʘʚʪʦʨʠʟʘʮʠʠ 

ʆʧʮʠʦʥʥʘʷ ʦʪʦʙʨʘʞʘʝʤʘʷ 

ʩʪʨʦʢʘ 

ʊʝʢʩʪʦʚʘʷ ʩʪʨʦʢʘ, ʧʦʷʩʥʷʶʱʘʷ ʧʨʠʯʠʥʫ ʦʪʢʣʦʥʝʥʠʷ 

ʘʚʪʦʨʠʟʘʮʠʠ 

 

            ʉʦʦʙʱʝʥʠʝ ʟʘʧʨʦʩʘ ʢʣʶʯʘ 

 

ʂʦʜ = 7 

ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ ʟʘʧʨʦʩʘ ʢʣʶʯʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.23. 

 

ʊʘʙʣʠʮʘ 9.23. ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ ʟʘʧʨʦʩʘ ʢʣʶʯʘ 

 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʘʚʪʦʨʠʟʘʮʠʠ 

SAID ID ʘʩʩʦʮʠʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɼʘʡʜʞʝʩʪ HMAC ɼʘʡʜʞʝʩʪ ʢʣʶʯʝʚʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʤʝʪʦʜʦʤ SHA 

 

ɸʪʨʠʙʫʪ ʜʘʡʜʞʝʩʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʣʝʜʥʠʤ ʚ ʩʧʠʩʢʝ ʘʪʨʠʙʫʪʦʚ ʩʦʦʙʱʝʥʠʷ. 

ɺʢʣʶʯʝʥʠʝ ʜʘʡʜʞʝʩʪʘ ʧʦʟʚʦʣʝ̫ʪ BS ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʟʘʧʨʦʩʘ ʢʣʶʯʘ. 
 

           ʉʦʦʙʱʝʥʠʝ ʦʪʢʣʠʢʘ ʥʘ ʟʘʧʨʦʩ ʢʣʶʯʘ 

 

ʂʦʜ = 8 

ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ ʦʪʢʣʠʢʘ ʥʘ ʟʘʧʨʦʩ ʢʣʶʯʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.24. 

 

ʊʘʙʣʠʮʘ 9.24. ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ ʦʪʢʣʠʢʘ ʥʘ ʟʘʧʨʦʩ ʢʣʶʯʘ 



 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʢʣʶʯʘ 
ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʘʚʪʦʨʠʟʘʮʠʠ 

SAID ID ʘʩʩʦʮʠʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

TEK-ʧʘʨʘʤʝʪʨʳ 
ʇʨʝʜʰʝʩʪʚʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʣʶʯʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ SAID 

TEK-ʧʘʨʘʤʝʪʨʳ ʅʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʣʶʯʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ SAID 

ɼʘʡʜʞʝʩʪ HMAC ɼʘʡʜʞʝʩʪ ʢʣʶʯʝʚʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʤʝʪʦʜʦʤ SHA 

 

ɸʪʨʠʙʫʪ ʧʘʨʘʤʝʪʨʦʚ ʊɽʂ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʳʤ ʘʪʨʠʙʫʪʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʚʩʝ 

ʢʣʶʯʝʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʦʢʦʣʝʥʠʶ ʊɽʂ SAID. ʉʶʜʘ 

ʚʭʦʜʠʪ ʊɽʂ, ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʞʠʟʥʠ ʢʣʶʯʘ, ʝʛʦ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ, ʠʥʠʮʠʘʣʠʟʘʮʠʦʥʥʳʡ 

ʚʝʢʪʦʨ ʙʣʦʯʥʦʛʦ ʰʠʬʨʘ CBC. 

ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ BS ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʥʘʙʦʨʘ ʘʢʪʠʚʥʳʭ ʧʦʢʦʣʝʥʠʡ 

ʢʣʶʯʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʢʘʞʜʦʛʦ SAID. ʆʜʠʥ ʥʘʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ñʩʪʘʨʦʤʫò, ʚʪʦʨʦʡ 

ʥʘʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ñʥʦʚʦʤʫò ʧʦʢʦʣʝʥʠʶ ʢʣʶʯʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʠʤʝʝʪ 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʥʘ 1 ʙʦʣʴʰʝ (ʧʦ ʤʦʜʫʣʶ 4), ʯʝʤ ʩʪʘʨʦʝ. BS ʨʘʩʩʳʣʘʝʪ ʢʣʠʝʥʪʘʤ 

SS ʦʙʘ ʧʦʢʦʣʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʙʱʝʥʠʷ ʦʪʢʣʠʢʘ ʥʘ 

ʟʘʧʨʦʩ ʢʣʶʯʘ ʩʦʜʝʨʞʠʪ ʜʚʘ ʘʪʨʠʙʫʪʘ ʊɽʂ-ʧʘʨʘʤʝʪʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʢʣʶʯʝʚʦʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʘʢʪʠʚʥʳʭ ʥʘʙʦʨʦʚ ʢʣʶʯʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ SAID. 

ɺʢʣʶʯʝʥʠʝ ʜʘʡʜʞʝʩʪʘ ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʫ-ʧʦʣʫʯʘʪʝʣʶ ʘʫʪʝʥʪʠʬʠʮʠ-ʨʦʚʘʪʴ 

ʩʦʦʙɦ ʝʥʠʝ ʢʣʶʯʝʚʦʛʦ ʦʪʢʣʠʢʘ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʥʘʙʦʨʦʚ ʢʣʶʯʝʡ ʫ BS ʠ 

SS. 
 

            ʉʦʦʙʱʝʥʠʝ ʦʪʢʣʦʥʝʥʠʝ ʢʣʶʯʘ 

 

ʇʦʣʫʯʝʥʠʝ ʩʦʦʙʱʝʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʢʣʶʯʘ (KeyReject) ʫʢʘʟʳʚʘʝʪ ʧʦʣʫʯʠʚʰʝʤʫ 

ʢʣʠʝʥʪʫ SS, ʯʪʦ ʜʣʷ ʟʘʜʘʥʥʦʛʦ SAIDʘʚʪʦʨʠʟʘʮʠʷ ʙʦʣʝʝ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʘ. 

ʂʦʜ =9 

ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Key Reject ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.25. 

 

ʊʘʙʣʠʮʘ 9.25. ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ KeyReject 

 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʘʚʪʦʨʠʟʘʮʠʠ 

SAID ID ʘʩʩʦʮʠʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʂʦʜ ʦʰʠʙʢʠ ʂʦʜ, ʫʢʘʟʳʚʘʶʱʠʡ ʧʨʠʯʠʥʫ ʦʪʢʣʦʥʝʥʠʷ ʟʘʧʨʦʩʘ ʢʣʶʯʘ 

ʊʝʢʩʪʦʚʘʷ ʩʪʨʦʢʘ 

(ʦʧʮʠʦʥʥʘ) 
ʆʪʦʙʨʘʞʘʝʤʘʷ ʩʪʨʦʢʘ, ʧʦʷʩʥʷʶʱʘʷ ʦʪʢʣʦʥʝʥʠʝ ʟʘʧʨʦʩʘ 

ɼʘʡʜʞʝʩʪ HMAC 
ɼʘʡʜʞʝʩʪ ʢʣʶʯʝʚʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʤʝʪʦʜʦʤ 

SHA 

 

ɸʪʨʠʙʫʪ ʜʘʡʜʞʝʩʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʣʝʜʥʠʤ ʚ ʩʧʠʩʢʝ ʘʪʨʠʙʫʪʦʚ ʩʦʦʙʱʝʥʠʷ. 
 



           ʉʦʦʙʱʝʥʠʝ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʠʟʘʮʠʠ 

 

BS ʤʦʞʝʪ ʧʦʩʣʘʪʴ ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʠʟʘʮʠʠ ʢʣʠʝʥʪʫ SS: 

¶ ʧʦ ʩʚʦʝʡ ʠʥʠʮʠʘʪʠʚʝ  

¶ ʢʘʢ ʦʪʢʣʠʢ ʥʘ ʩʦʦʙʱʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ SS. 

 

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʪʘʢʦʝ ʩʦʦʙʱʝʥʠʝ ʧʨʝʜʣʘʛʘʝʪ SS ʧʨʝʜʧʨʠʥʷʪʴ ʧʦʚʪʦʨʥʫʶ 

ʘʚʪʦʨʠʟʘʮʠʶ ʚ BS. BS ʧʦʩʳʣʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʝʩʣʠ BS ʥʝ 

ʨʘʩʧʦʟʥʘʝʪ SS ʚ ʢʘʯʝʩʪʚʝ ʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʠʣʠ ʧʦ ʧʨʠʯʠʥʝ ʥʝʫʜʘʯʥʦʡ 

ʚʝʨʠʬʠʢʘʮʠʠ ʜʘʡʜʞʝʩʪʘ ʩʦʦʙʱʝʥʠʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʪʨʘʪʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʣʶʯʝʚʳʭ 

ʥʘʙʦʨʦʚ BS ʠ SS. 

ʂʦʜ = 10 

ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Authorization Invalid ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.26. 

 

ʊʘʙʣʠʮʘ 9.26. ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Authorization Invalid 

 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

ʂʦʜ ʦʰʠʙʢʠ 
ʂʦʜ, ʫʢʘʟʳʚʘʶʱʠʡ ʧʨʠʯʠʥʫ ʩʦʦʙʱʝʥʠʷ ʦ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʘʚʪʦʨʠʟʘʮʠʠ 

ʊʝʢʩʪʦʚʘʷ ʩʪʨʦʢʘ 

(ʦʧʮʠʦʥʥʘ) 

ʆʪʦʙʨʘʞʘʝʤʘʷ ʩʪʨʦʢʘ, ʧʦʷʩʥʷʶʱʘʷ ʧʨʠʯʠʥʫ 

ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʠʟʘʮʠʠ 

 
           ʉʦʦʙʱʝʥʠʝ TEK Invalid 

 

BS ʧʦʩʳʣʘʝʪ ʢʣʠʝʥʪʫ (SS) ʩʦʦʙʱʝʥʠʝ TEK Invalid, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʟʘʰʠʬʨʦʚʘʥʥʦʝ PDU ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʩʦʜʝʨʞʠʪ ʥʝʢʦʨʨʝʢʪʥʦʝ ʟʥʘʯʝʥʠʝ ʊEK ʚ 

ʧʦʣʫʯʝʥʥʦʤ ʟʘʛʦʣʦʚʢʝ ʄɸʉ. 

ʂʦʜ =11 

ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ TEK Invalid ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.27. 

 

ʊʘʙʣʠʮʘ 9.27. ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ TEK Invalid 

 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʣʶʯʘ ʘʚʪʦʨʠʟʘʮʠʠ 

SAID ID ʘʩʩʦʮʠʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʂʦʜ ʦʰʠʙʢʠ ʂʦʜ, ʫʢʘʟʳʚʘʶʱʠʡ ʧʨʠʯʠʥʫ ʩʦʦʙʱʝʥʠʷ TEK Invalid 

ʊʝʢʩʪʦʚʘʷ ʩʪʨʦʢʘ 

(ʦʧʮʠʦʥʥʘ) 

ʆʪʦʙʨʘʞʘʝʤʘʷ ʩʪʨʦʢʘ, ʧʦʷʩʥʷʶʱʘʷ ʧʨʠʯʠʥʫ ʩʦʦʙʱʝʥʠʷ TEK 

Invalid 

ɼʘʡʜʞʝʩʪ HMAC ɼʘʡʜʞʝʩʪ ʩʦʦʙʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʤʝʪʦʜʦʤ SHA 

 

ɸʪʨʠʙʫʪ ʜʘʡʜʞʝʩʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʣʝʜʥʠʤ ʚ ʩʧʠʩʢʝ ʘʪʨʠʙʫʪʦʚ ʩʦʦʙʱʝʥʠʷ. 
 

           ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (Authent Info) 

 

ʉʦʦʙʱʝʥʠʝ Authent Info ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʘʪʨʠʙʫʪ CA-Certificate ʬʦʨʤʘʪʘ ʍ.509 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ SS. 



ʂʦʜ = 12 

ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Authent Info ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.28. 

 

ʊʘʙʣʠʮʘ 9.28. ɸʪʨʠʙʫʪʳ ʩʦʦʙʱʝʥʠʷ Authent Info 

 

ɸʪʨʠʙʫʪ ʉʦʜʝʨʞʠʤʦʝ 

ʉɸ-ʩʝʨʪʠʬʠʢʘʪ ʉʝʨʪʠʬʠʢʘʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ SS 

 
           ʉʦʦʙʱʝʥʠʝ ʩʚʝʨʢʠ ʯʘʩʦʚ (CLK-CMP) 

 

ɺ ʩʝʪʠ ʩ ʩʝʨʚʠʩʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʥʝʩʫʱʠʤʠ ʜʘʥʥʳʝ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʯʘʩʦʚ (ʥʘʧʨ., DS1 ʠ DS3) ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦ ʧʦʩʳʣʘʝʪ ʩʦʦʙʱʝʥʠʷ CLK-CMP. ɽʩʣʠ ʵʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, BS ʙʫʜʝʪ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ CLK-CMP ʩ ʠʥʪʝʨʚʘʣʦʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʛʣʘʩʥʦ ʬʦʨʤʘʪʫ, 

ʦʧʠʩʘʥʥʦʤʫ ʚ ʪʘʙʣ. 9.29. 

 

ʊʘʙʣʠʮʘ 9.29. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʡ CLK-CMP 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

CLK-CMP_Message_Format() {     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 28 8 ʙʠʪ   

ʉʯʝʪʯʠʢ ʩʠʥʭʨʦʪʘʢʪʦʚ n 8 ʙʠʪ   

for(i=1; i<-n; i++) {     

Clock ID(i)  8 ʙʠʪ   

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ [i] 8 ʙʠʪ   

ʈʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ[i] } 8 ʙʠʪ   

 

ʉʦʦʙʱʝʥʠʷ CLK-CMP ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ID ʯʘʩʦʚ (ClockID), 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ, ʠ ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʯʘʩʦʚ CCV (Clock Comparison Value). 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

8-ʙʠʪʦʚʳʡ ʢʦʜ, ʠʥʢʨʝʤʝʥʪʠʨʫʝʤʳʡ BS ʥʘ 1 (ʧʦ ʤʦʜʫʣʶ 256) ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʦʦʙʱʝʥʠʷ CLK-CMP. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʧʦʪʝʨʠ ʧʘʢʝʪʦʚ. 

ʈʝʟʫʣʴʪʘʪ ʩʚʝʨʢʠ ʯʘʩʦʚ 

8-ʙʠʪʦʚʳʡ ʢʦʜ ʨʘʟʥʦʩʪʠ (ʧʦ ʤʦʜʫʣʶ 256) ʤʝʞʜʫ ʩʣʝʜʫʶʱʠʤʠ ʜʚʫʤʷ ʵʪʘʣʦʥʥʳʤʠ 

ʩʠʛʥʘʣʘʤʠ: (1) 10ʄɻʮ ʵʪʘʣʦʥʥʘʷ ʯʘʩʪʦʪʘ, ʩʠʥʭʨʦʥʠʟʦʚʘʥʥʘʷ ʩ ʩʠʤʚʦʣʴʥʳʤʠ ʯʘʩʘʤʠ 

ʨʘʜʠʦʢʘʥʘʣʘ (ʥʘʧʨʠʤʝʨ, GPS), ʠ (2) ʵʪʘʣʦʥʥʦʡ ʯʘʩʪʦʪʦʡ 8.192 ʄɻʮ, ʩʠʥʭʨʦʥʠʟʦʚʘʥʥʦʡ ʩ 

ʩʝʪʝʚʳʤʠ ʯʘʩʘʤʠ.  

 

           ʉʦʦʙʱʝʥʠʝ ʢʦʤʘʥʜʳ De/Re (DREG-CMD) 

 

ʉʦʦʙʱʝʥʠʝ DREG-CMD ʦʪʧʨʘʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʧʦ ʙʘʟʦʚʦʤ CID SS, ʯʪʦʙʳ 

ʠʟʤʝʥʠʪʴ ʝʝ ʩʦʩʪʦʷʥʠʝ ʜʦʩʪʫʧʘ. ʇʦ ʧʦʣʫʯʝʥʠʠ DREG-CMD SS ʚʳʧʦʣʥʠʪ ʦʧʝʨʘʮʠʶ, 

ʧʨʝʜʧʠʩʳʚʘʝʤʫʶ ʧʨʠʩʣʘʥʥʳʤ ʢʦʜʦʤ ʦʧʝʨʘʮʠʠ. ʊʠʧ ʫʧʨʘʚʣʝʥʠʷ ʄɸʉ ʜʣʷ ʜʘʥʥʦʛʦ 

ʩʦʦʙʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 9.30. 

 



ʊʘʙʣʠʮʘ 9.30. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ DREG-CMD 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

DREG-CMD_Message_Format() {     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 29 8 ʙʠʪ   

ʂʦʜ ʦʧʝʨʘʮʠʠ 8 ʙʠʪ   

ʇʘʨʘʤʝʪʨʳ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ TLV ʧʝʨʝʤ.   

 

ʂʦʜʳ ʦʧʝʨʘʮʠʠ ʠ ʠʭ ʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9.31. 

 

ʊʘʙʣʠʮʘ 9.31. ʂʦʜʳ ʦʧʝʨʘʮʠʡ 

 

ʂʦʜ 

ʦʧʝʨʘʮʠʠ 
ʆʧʝʨʘʮʠʷ 

0ʭ00 SS ʫʭʦʜʠʪ ʩ ʵʪʦʛʦ ʢʘʥʘʣʘ ʠ ʧʳʪʘʝʪʩʷ ʧʝʨʝʡʪʠ ʥʘ ʜʨʫʛʦʡ 

0ʭ01 
SS ʧʨʦʩʣʫʰʠʚʘʝʪ ʪʝʢʫʱʠʡ ʢʘʥʘʣ, ʥʦ ʥʝ ʧʝʨʝʜʘʝʪ, ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʪ 

ʩʦʦʙʱʝʥʠʝ RES-CMD 

0ʭ02 
SS ʧʨʦʩʣʫʰʠʚʘʝʪ ʪʝʢʫʱʠʡ ʢʘʥʘʣ, ʥʦ ʪʦʣʴʢʦ ʧʝʨʝʜʘʝʪ ʚ ʨʝʞʠʤʝ ʙʘʟʦʚʦʛʦ 

ʧʝʨʚʠʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʪʦʨʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʫʧʨʘʚʣʝʥʠʷ. 

0ʭ03 
SS ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʠ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʣʶʙʳʝ 

ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

0ʭ04-0ʭFF ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

 

           ʉʦʦʙʱʝʥʠʝ ʦ ʧʦʣʫʯʝʥʠʠ DSx (DSX-RVD) 

 

ʉʦʦʙʱʝʥʠʝ ʦ ʧʦʣʫʯʝʥʠʠ ʧʘʢʝʪʦʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ (DS) ʛʝʥʝʨʠʨʫʝʪʩʷ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʚ ʦʪʚʝʪ ʥʘ ʧʝʨʚʠʯʥʳʡ ʟʘʧʨʦʩ DSx-REQ ʩʦ ʩʪʦʨʦʥʳ SS, ʯʪʦʙʳ 

ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ SS ʦ ʪʦʤ, ʯʪʦ BS ʧʦʣʫʯʠʣʘ ʩʦʦʙʱʝʥʠʝ DSx-REQ ʚ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʝ 

ʚʨʝʤʷ, ʯʝʤ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʦ ʩ ʧʦʤʦʱʴʶ DSx-RSP, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʩʣʘʥʦ 

ʪʦʣʴʢʦ ʧʦʩʣʝ DSx-REQ. ʌʦʨʤʘʪ DSX-RVD ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 9.32. 

 

 

 

 

 

ʊʘʙʣʠʮʘ 9.32. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʡ DSX-RVD 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

DSX-RVD_Message_Format() {     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 30 8 ʙʠʪ   

ID ʪʨʘʥʟʘʢʮʠʠ 16 ʙʠʪ   

ʂʦʜ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 8 ʙʠʪ   



 
           ʉʦʦʙʱʝʥʠʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʧʠʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ TFTP 

           ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ (TFTP-CPLT) 

 

ʉʦʦʙʱʝʥʠʝ TFTP-CPLT ʛʝʥʝʨʠʨʫʝʪʩʷ SS, ʢʦʛʜʘ ʝʡ ʫʜʘʣʦʩʴ ʫʩʧʝʰʥʦ ʧʦʣʫʯʠʪʴ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʡ ʬʘʡʣ ʠʟ ʩʝʨʚʝʨʘ. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ TFTP-CPLT ʦʧʠʩʘʥ ʚ ʪʘʙʣ. 9.33. 

 

ʊʘʙʣʠʮʘ 9.33. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ TFTP-CPLT 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

TFTP-CPLT_Message_Format() {     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 31 8ʙʠʪ   

ɼʘʥʥʳʝ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ TLV ʧʝʨʝʤ.   

 

            ʉʦʦʙʱʝʥʠʝ ʦʪʢʣʠʢʘ ʥʘ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʟʘʚʝʨʰʝʥʠʠ ʢʦʧʠʨʦʚʘʥʠʷ 

            ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ (TFTP-RSP) 

 

ʉʦʦʙʱʝʥʠʝ TFTP-RSP ʛʝʥʝʨʠʨʫʝʪʩʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ BS ʚ ʦʪʚʝʪ ʥʘ ʩʦʦʙʱʝʥʠʝ 

TFTP-CPLT, ʧʨʠʩʣʘʥʥʦʝ SS. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ TFTP-RSP ʦʧʠʩʘʥ ʚ ʪʘʙʣʠʮʝ 9.34. 

 

ʊʘʙʣʠʮʘ 9.34. ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ TFTP-RSP 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

TFTP-CPLT_Message_Format() {     

ʊʠʧ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ = 32 8 ʙʠʪ   

ɼʘʥʥʳʝ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʝ TLV ʧʝʨʝʤ.   

 

ʅʝʩʢʦʣʴʢʦ ʄɸʉ-PDU ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʚʤʝʩʪʝ ʢʘʢ ʧʦ ʚʦʩʭʦʜʷʱʝʤʫ, ʪʘʢ ʧʦ 

ʥʠʩʭʦʜʷʱʝʤʫ ʢʘʥʘʣʫ. ʄɸʉ-PDU ʫʧʨʘʚʣʷʶʱʠʭ ʩʦʦʙʱʝʥʠʡ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, 

ʟʘʧʨʦʩʦʚ ʧʦʣʦʩʳ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʩʣʘʥʳ ʟʘ ʦʜʥʫ ʧʝʨʝʜʘʯʫ. ʉʭʝʤʘ ʦʙʲʝʜʠʥʝʥʠʷ 

ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʨʠʩ. 9.8. 

 

 
 

ʈʠʩ. 9.8. ʆʙʲʝʜʠʥʝʥʠʝ MAC PDU (ʢʘʞʜʦʝ ʠʟ ʧʦʣʝʡ ʠʤʝʝʪ ʩʚʦʡ ʫʥʠʢʘʣʴʥʳʡ CID) 

 

ʄɸʉ SDU ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥ ʤʝʞʜʫ ʦʜʥʠʤ ʠʣʠ ʙʦʣʝʝ ʄɸʉ PDU. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʫʶ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʫʶʱʝʛʦʩʷ 

ʫʨʦʚʥʷ QoS. ʌʨʘʛʤʝʥʪʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ BS ʠʣʠ SS. ʕʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. ɿʥʘʯʝʥʠʷ ʧʦʣʷ FC ʦʧʠʩʘʥʳ ʚ ʪʘʙʣ. 9.35. 

 

ʊʘʙʣʠʮʘ 9.35. ɿʥʘʯʝʥʠʷ ʧʦʣʷ FC 

 



ʌʨʘʛʤʝʥʪ FC FCN 

ʇʝʨʚʳʡ ʬʨʘʛʤʝʥʪ 10 ʀʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʧʦ ʤʦʜʫʣʶ 8 

ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʬʨʘʛʤʝʥʪ 11 ʀʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʧʦ ʤʦʜʫʣʶ 8 

ʇʦʩʣʝʜʥʠʡ ʬʨʘʛʤʝʥʪ 01 ʀʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʧʦ ʤʦʜʫʣʶ 8 

ʅʝʬʨʘʛʤʝʥʪʠʨʦʚʘʥʦ 00 ʀʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʧʦ ʤʦʜʫʣʶ 8 

 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʦʟʚʦʣʷʝʪ SS ʚʦʩʩʦʟʜʘʪʴ ʠʩʭʦʜʥʦʝ ʧʦʣʝ ʜʘʥʥʳʭ ʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʦʪʝʨʶ ʣʙʁʦʛʦ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʘʢʝʪʘ. ʇʨʠ ʧʦʪʝʨʝ SS ʦʪʙʨʘʩʳʚʘʝʪ ʚʩʝ 

ʄɸʉ PDU ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʥʦʚʳʡ ʧʝʨʚʳʡ ʬʨʘʛʤʝʥʪ ʠʣʠ ʥʝ ʙʫʜʝʪ 

ʧʦʣʫʯʝʥ ʥʝʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʡ MAC PDU. 

ɺ ʩʣʫʯʘʝ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʫʧʘʢʦʚʢʠ, ʄɸʉ ʤʦʞʝʪ ʫʧʘʢʦʚʳʚʘʪʴ ʧʦ ʥʝʩʢʦʣʴʢʦ 

MAC SDU ʚ ʦʜʠʥ MAC PDU. ɺ ʨʝʞʠʤʝ ʫʧʘʢʦʚʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʪʨʠʙʫʪ ʩʦʝʜʠʥʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʢʝʪʳ ʧʦʩʪʦʷʥʥʦʡ ʜʣʠʥʳ ʠʣʠ ʧʝʨʝʤʝʥʥʦʡ. ʉʭʝʤʘ 

ʫʧʘʢʦʚʢʠ ʜʣʷ ʄɸʉ-SDU ʧʦʩʪʦʷʥʥʦʡ ʜʣʠʥʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.9, ʪʦ ʞʝ ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ 

ʜʣʠʥʳ ʦʪʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 9.10. 

 

 
 

ʈʠʩ. 9.9. ʋʧʘʢʦʚʢʘ MAC SDU ʧʦʩʪʦʷʥʥʦʡ ʜʣʠʥʳ 

 

 
 

ʈʠʩ. 9.10. ʋʧʘʢʦʚʢʘ MAC SDU ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʳ 

 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʟʘʧʨʦʩ-ʧʨʝʜʦʣʩʪʘʚʣʝʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʤʝʭʘʥʠʟʤ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ. ʇʫʪʝʤ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʠ QoS BS ʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʶʱʫʶʩʷ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʜʣʷ ʚʦʩʭʦʜʷʱʝʛʦ 

ʢʘʥʘʣʘ. 

ɹʘʟʦʚʳʝ ʚʠʜʳ ʫʩʣʫʛ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 9.36, ʵʪʦ UGS (Unsolicited Grant 

Service), ʩʝʨʚʠʩ ʟʘʧʨʦʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ rtPS (Real-Time Polling Service), nrtPS (Non.-

REAL-Time Polling Service) ʠ ʩʝʨʚʠʩ ʥʘʠʣʫʯʰʝʛʦ ʚʦʟʤʦʞʥʦʛʦ BE (Best Effort). ʂʘʞʜʳʡ 

ʚʠʜ ʩʝʨʚʠʩʘ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʧʦʪʦʢʘ ʜʘʥʥʳʭ. 

 



ʊʘʙʣʠʮʘ 9.36. ʉʝʨʚʠʩʳ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʠ ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʊʠʧ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʟʘʧʨʦʩ 

ʀʟʲʷʪʠʝ 

ʧʦʣʦʩʳ 
ʆʧʨʦʩ (polling) 

UGS ʅʝ ʨʘʟʨʝʰʝʥ 
ʅʝ 

ʨʘʟʨʝʰʝʥʦ 

ɼʣʷ ʟʘʧʨʦʩʘ ʫʥʠʢʘʩʪʥʦʛʦ ʦʧʨʦʩʘ 

ʪʨʝʙʫʝʤʦʡ ʧʦʣʦʩʳ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʥʝ UGS ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʪ PM 

rtPS ʈʘʟʨʝʰʝʥ 
ʈʘʟʨʝʰʝʥʦ 

ʜʣʷ GPSS 

ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʜʦʧʫʩʢʘʝʪ ʪʦʣʴʢʦ 

ʫʥʠʢʘʩʪʥʳʡ ʦʧʨʦʩ 

nrtPS ʈʘʟʨʝʰʝʥ 
ʈʘʟʨʝʰʝʥʦ 

ʜʣʷ GPSS 

ɼʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ 

ʩʝʨʚʠʩʥʳʡ ʧʦʪʦʢ ʪʦʣʴʢʦ ʫʥʠʢʩʪʥʳʤ 

ʦʧʨʦʩʦʤ ʯʝʨʝʟ ʧʦʣʠʪʠʢʫ ʧʝʨʝʜʘʯʠ/ 

ʟʘʧʨʦʩʦʚ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʨʘʟʨʝʰʝʥʳ ʚʩʝ ʬʦʨʤʳ ʦʧʨʦʩʘ 

BE ʈʘʟʨʝʰʝʥ 
ʈʘʟʨʝʰʝʥʦ 

ʜʣʷ GPSS 
ʈʘʟʨʝʰʝʥʳ ʚʩʝ ʬʦʨʤʳ ʦʧʨʦʩʘ 

 

ɿʘʤʝʪʠʤ, ʯʪʦ ʢʘʞʜʦʡ SS ʧʨʠʧʠʩʘʥʦ ʪʨʠ CID ʜʣʷ ʮʝʣʝʡ ʦʪʧʨʘʚʢʠ ʠ ʧʦʣʫʯʝʥʠʷ 

ʫʧʨʘʚʣʷʶʱʠʭ ʩʦʦʙʱʝʥʠʡ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʫʨʦʚʥʠ QoS ʜʣʷ ʨʘʟʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭ 

ʫʧʨʘʚʣʷʶʱʠʡ ʪʨʘʬʠʢ ʄɸʉ. ʋʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʣʦʩʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʩʝʭ ʩʝʨʚʠʩʦʚ ʢʨʦʤʝ ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 

(ʥʘʧʨʠʤʝʨ, ʥʝʩʞʠʤʘʝʤʳʡ UGS). ʇʦʣʦʩʘ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ ʩ 

ʤʦʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦ ʣʠʢʚʠʜʘʮʠʠ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʞʠʤʘʝʤʳʤ UGS, ʪʘʢʠʤ ʢʘʢ 

ʢʘʥʘʣʠʨʦʚʘʥʥʳʤ ʊ1, ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʘʬʠʢʘ. 

ʂʦʛʜʘ SS ʥʫʞʥʦ ʟʘʧʨʦʩʠʪʴ ʧʦʣʦʩʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ ɺɽ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʝʡ, ʦʥʘ ʧʦʩʳʣʘʝʪ ʩʦʦʙʱʝʥʠʝ BS, ʩʦʜʝʨʞʘʱʝʝ ʪʨʝʙʦʚʘʥʠʝ ʥʝʤʝʜʣʝʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ DAMA  (Demand Assigned Multiple Access). QoS ʩʦʝʜʠʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ BS. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʫʞʥʦʡ ʧʦʣʦʩʳ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ SS ʠʩʧʦʣʴʟʫʝʪ ʟʘʧʨʦʩʳ, 

ʥʘʧʨʘʚʣʷʝʤʳʝ ʝʶ ʢ BS. ʊʘʢ ʢʘʢ ʧʨʦʬʘʡʣ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ 

ʜʠʥʘʤʠʯʝʩʢʠ, ʚʩʝ ʟʘʧʨʦʩʳ ʧʦʣʦʩʳ ʜʦʣʞʥʳ ʚʳʨʘʞʘʪʴʩʷ ʚ ʙʘʡʪʘʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʄɸʉ-ʟʘʛʦʣʦʚʢʘ ʠ ʧʦʣʷ ʜʘʥʥʳʭ, ʥʦ ʥʝ ʜʦʣʞʥʳ ʫʯʠʪʚrʘʪʴ ʠʟʜʝʨʞʢʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ. ʊʘʢʠʝ ʟʘʧʨʦʩʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʣʘʥʳ ʚ ʧʝʨʠʦʜ ʟʘʧʨʦʩʘ IE  ʠʣʠ ʣʶʙʦʛʦ ʢʣʘʩʪʝʨʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʪʠʧʘ IE. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʧʨʦʩʘ ʧʦʣʦʩʳ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ SS: 

GPC (Grant per Connection) ʠ GPSS (Grant per Subscriber Station). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ BS 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʦʩʫ ʢʦʥʢʨʝʪʥʦ ʢʘʞʜʦʤʫ ʩʦʝʜʠʥʝʥʠʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʧʦʣʦʩʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʩʝʤ ʩʦʝʜʠʥʝʥʠʷʤ SS. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ (GPSS) ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʴʰʫʶ ʩʫʤʤʘʨʥʫʶ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ, ʘ ʧʨʦʜʚʠʥʫʪʘʷ SS ʤʦʞʝʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʧʦʣʫʯʝʥʥʫʶ ʦʪ BS ʧʦʣʦʩʫ. ʊʘʢʦʡ ʘʣʛʦʨʠʪʤ ʫʜʦʙʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʨʝʘʣʥɹʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʦʪʢʣʠʢ. 

ʆʧʨʦʩ (polling) ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

ʨʝʟʝʨʚʠʨʫʝʪ SS ʧʦʣʦʩʫ. ʕʪʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʜʣʷ ʦʪʜʝʣʴʥʦʡ SS ʠʣʠ ʛʨʫʧʧʳ 

ʩʪʘʥʮʠʡ. ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ʜʣʷ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʡ ʠ/ʠʣʠ SS ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪ (IE) ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʟʘʧʨʦʩʝ ʧʦʣʦʩʳ. ɿʘʤʝʪʠʤ, ʯʪʦ ʦʧʨʦʩ 

ʦʩʫʱʝʩʪʚʣʝ̫ʪʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ ʠʣʠ ʜʣʷ SS. ʇʦʣʦʩʘ ʚʩʝʛʜʘ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ CID, 

ʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʧʦʣʦʩʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ (ʨʝʞʠʤ GPC) ʠʣʠ ʜʣʷ SS (ʨʝʞʠʤ 

GPSS). 



ʂʦʛʜʘ SS ʦʧʨʘʰʠʚʘʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʥʠʢʘʢʦʛʦ ʩʦʦʙʱʝʥʠʷ ʥʝ ʧʦʩʳʣʘʝʪʩʷ, 

ʧʨʦʩʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʜʣʷ SS ʚ ʚʦʩʭʦʜʷʱʝʤ ʢʘʥʘʣʝ, ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʟʘʧʨʦʩʳ ʧʦʣʦʩʳ. ɽʩʣʠ SS ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʣʦʩʝ, ʦʥʘ ʚʦʟʚʨʘʱʘʝʪ ʙʘʡʪ 

0xFF. ʉʪʘʥʮʠʠ SS, ʨʘʙʦʪʘʶʱʠʝ ʚ ʨʝʞʠʤʝ GPSS, ʧʨʠ ʥʘʣʠʯʠʠ ʘʢʪʠʚʥʦʛʦ UGS-ʩʦʝʜʠʥʝʥʠʷ 

ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʧʦʣʦʩʦʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʦʧʨʘʰʠʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ, ʝʩʣʠ ʪʦʣʴʢʦ ʦʥʠ ʥʝ 

ʚʳʩʪʘʚʠʣʠ ʙʠʪ PM (Poll Me) ʚ ʟʘʛʦʣʦʚʢʝ ʧʘʢʝʪʘ UGS-ʩʦʝʜʠʥʝʥʠʷ. ʕʪʦ ʵʢʦʥʦʤʠʪ ʧʦʣʦʩʫ ʥʘ 

ʦʧʨʦʩʝ ʚʩʝʭ SS. 

ɽʩʣʠ ʠʤʝʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʧʨʦʩʘ 

ʥʝʘʢʪʠʚʥʳʭ SS, ʥʝʢʦʪʦʨʳʝ SS ʤʦʛʫʪ ʦʧʨʘʰʠʚʘʪʴʩʷ ʚ ʩʦʩʪʘʚʝ ʤʫʣʴʪʠʢʘʩʪ-ʛʨʫʧʧ ʠʣʠ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʛʦ ʦʧʨʦʩʘ ʆʧʨʝʜʝʣʝʥʥʳʝ CID ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʳ ʜʣʷ 

ʤʫʣʴʪʠʢʘʩʪ-ʛʨʫʧʧ ʠ ʜʣʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

ʄɸʉ-ʧʨʦʪʦʢʦʣ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʜʫʧʣʝʢʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʳʙʦʨ 

ʜʫʧʣʝʢʩʥʦʡ ʪʝʭʥʠʢʠ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʨʦʚʥʷ PHY, ʘ ʪʘʢʞʝ ʥʘ 

ʧʝʨʝʯʝʥʴ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʅʘ ʄɸʉ-ʫʨʦʚʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʢʘʜʨʦʚʳʝ ʠ 

ʙʝʩʢʘʜʨʦʚʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ PHY. ɼʣʷ ʙʝʩʢʘʜʨʦʚʦʛʦ ʨʝʞʠʤʘ PHY ʠʥʪʝʨʚʘʣʘ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʚʳʙʠʨʘʶʪʩʷ ʄɸʉ. ʇʨʠ ʙʝʩʢʘʜʨʦʚʦʡ FDD PHY ʚʦʩʭʦʜʷʱʠʡ ʠ 

ʥʠʩʭʦʜʷʱʠʡ ʢʘʥʘʣʳ ʨʘʟʤʝɦ ʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ, ʪʘʢ ʯʪʦ ʢʘʞʜʘʷ SS ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʫ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʆʙʘ ʵʪʠ ʢʘʥʘʣʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ ʢʘʜʨʦʚ. ɺ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʥʠʩʭʦʜʷʱʠʡ ʢʘʥʘʣ ʥʘʭʦʜʠʪʩʷ ʚʩʝʛʜʘ ʚʦ 

ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʚʩʝ SS ʩʣʫʰʘʶʪ ʝʛʦ. ʊʨʘʬʠʢ ʧʝʨʝʜʘʝʪʩʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦ, 

ʠʩʧʦʣʴʟʫʷ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ ʧʦ ʚʨʝʤʝʥʠ (TDM). ɺ ʚʦʩʭʦʜʷʱʝʤ ʢʘʥʘʣʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʨʝʞʠʤ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ TDMA  (Time Division Multiple Access).  

ɺ ʢʘʜʨʦʚʦʡ (ʢʣʘʩʪʝʨʥʦʡ) ʩʠʩʪʝʤʝ FDD (Frequency Division Duplex) ʚʦʩʭʦʜʷʱʠʡ ʠ 

ʥʠʩʭʦʜʷʱʠʡ ʢʘʥʘʣʳ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ, ʘ ʥʠʩʭʦʜʷʱʠʝ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʚʠʜʝ ʢʣʘʩʪʝʨʦʚ (bursts). ɼʣʷ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʤʝʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʜʨʳ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʝ ʪʠʧʳ ʤʦʜʫʣʷʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʝ ʠ ʧʦʣʫʜʫʧʣʝʢʩʥʳʝ SS. 

ɺ ʨʝʞʠʤʝ TDD (Time Division Duplexing) ʚʦʩʭʦʜʷʱʠʡ ʠ ʥʠʩʭʦʜʷʱʠʡ ʢʘʥʘʣʳ 

ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʯʘʩʪʦʪʫ. TDD-ʢʘʜʨ ʠʤʝʝʪ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ 

ʩʦʜʝʨʞʘʪ ʩʫʙʢʘʜʨʳ ʜʣʷ ʚʦʩʭʦʜʷʱʝʛʦ ʠ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʦʚ. ʂʘʜʨ ʜʝʣʠʪʩʷ ʥʘ ʮʝʣʦʝ ʯʠʩʣʦ 

ʬʠʟʠʯʝʩʢʠʭ ʜʦʤʝʥʦʚ (PS-slots), ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʣʝʛʢʦ ʧʦʜʝʣʠʪʴ ʧʦʣʦʩʫ. ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ 

ʚ ʨʝʞʠʤʝ TDD ʠ ʩʪʨʫʢʪʫʨʘ TDD-ʢʘʜʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.11. 

 

 

 
 

ʈʠʩ. 9.11. ʉʪʨʫʢʪʫʨʘ TDD ʢʘʜʨʘ 

 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʙʘʟʠʨʫʝʪʩʷ ʵʪʘʣʦʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʤʝʪʢʘʭ 

ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʩʯʝʪʯʠʢʦʤ, ʠʥʢʨʝʤʝʥʪʠʨʫʝʤʳʤ ʚ 16 ʨʘʟ ʯʘʱʝ, ʯʝʤ 

ʯʘʩʪʦʪʘ PS. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʯʘʩʘʤ SS ʙʳʪʴ ʭʦʨʦh ʦ ʩʠʥʭʨʦʥʠʟʦʚʘʥʥʳʤʠ ʩ BS. 



ɺ ʩʣʫʯʘʝ ʙʝʩʢʘʜʨʦʚʦʛʦ PHY ʩʦʦʙʱʝʥʠʝ ʧʨʠʚʷʟʢʠ (DL-MAP) ʪʨʘʥʩʣʠʨʫʝʪ 

ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦ ʚʨʝʤʝʥʥʫʶ ʤʝʪʢʫ ʚʩʝʤ SS. ʕʪʘ ʤʝʪʢʘ BS ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʩʪʨʦʡʢʠ 

ʯʘʩʦʚ ʚʩʝʭ ʩʪʘʥʮʠʡ ʢʣʠʝʥʪʦʚ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʨʝʤʝʥʥʘʷ ʤʝʪʢʘ BS ʠʣʠ SS ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 2
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-1, ʦʥʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʥʫʣʴ ʠ ʧʨʦʜʦʣʞʘʝʪ 

ʠʥʢʨʝʤʝʥʪʠʨʦʚʘʪʴʩʷ. 

ʂʘʨʪʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦʣʦʩʳ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʝʡ 

ʤʠʥʠʜʦʤʝʥʳ (minislot). ʈʘʟʤʝʨ ʤʠʥʠʜʦʤʝʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʯʠʩʣʦ ʬʠʟʠʯʝʩʢʠʭ ʜʦʤʝʥʦʚ 

PHY PS ʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʜʝʩʢʨʠʧʪʦʨʝ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ. ʆʜʠʥ ʤʠʥʠʜʦʤʝʥ ʩʦʜʝʨʞʠʪ n 

PS, ʛʜʝ n ʮʝʣʦʝ ʯʠʩʣʦ ʠʟ ʠʥʪʝʨʚʘʣʘ 0-255. 

ʀʥʬʦʨʤʘʮʠʷ ʚ DL-MAP ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʢʫʱʝʤʫ ʢʘʜʨʫ, ʪʦ ʝʩʪʴ ʢ ʢʘʜʨʫ, ʚ ʢʦʪʦʨʦʤ 

ʦʥʘ ʜʦʩʪʘʚʣʝʥʘ. ʀʥʬʦʨʤʘʮʠʷ, ʜʦʩʪʘʚʣʷʝʤʘʷ ʚ UL-MAC, ʦʪʥʦʩʠʪʩʷ ʢ ʚʨʝʤʝʥʥʦʤʫ 

ʠʥʪʝʨʚʘʣʫ, ʥʘʯʠʥʘʶʱʝʤʫʩʷ ʚ ʤʦʤʝʥʪ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ (ʠʟʤʝʨʷʝʪʩʷ ʦʪ ʥʘʯʘʣʘ ʧʦʫʯʝʥʥʦʛʦ 

ʢʘʜʨʘ ʠ ʜʦ ʢʦʥʮʘ ʧʦʩʣʝʜʥʝʛʦ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʛʦ ʤʠʥʠʜʦʤʝʥʘ). ʇʫʩʪʳʝ IE ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʧʘʫʟʳ ʚ ʧʝʨʝʜʘʯʝ ʧʦ ʚʦʩʭʦʜʷʱʝʤʫ ʢʘʥʘʣʫ. ʉʪʘʥʮʠʠ SS ʥʝ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʜʘʯʫ ʚ 

ʵʪʦ ʚʨʝʤʷ. ɼʘʥʥʳʡ ʚʠʜ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʜʣʷ TDD, ʪʘʢ ʠ ʜʣʷ FDD. ɺʘʨʠʘʥʪ 

TDD ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 9.12, ʘ ʚʘʨʠʘʥʪ FDD ʥʘ ʨʠʩ. 9.13. 

 

 
 

ʈʠʩ. 9.12. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ PHY ʠ MAC 

(TDD) 

 

 
 

ʈʠʩ. 9.13. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ 

 PHY ʠ MAC (FDD) 

 

ɺ ʙʝʩʢʘʜʨʦʚʳʭ ʩʠʩʪʝʤʘʭ PHY DL-MAP ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʚʨʝʤʝʥʥʳʝ ʤʝʪʢʠ 

ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʠ ʥʝ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʣʝʜʫʝʪ ʧʝʨʝʜʘʚʘʪʴ. ɺʩʝ SS 

ʧʦʩʪʦʷʥʥʦ ʠʱʫʪ ʥʠʩʭʦʜʷʱʠʡ ʩʠʛʥʘʣ ʜʣʷ ʣʶʙʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʢ ʥʠʤ ʘʜʨʝʩʦʚʘʥʦ. 

ʉʦʦʙʱʝʥʠʝ UL-MAP ʩʦʜʝʨʞʠʪ ʚʨʝʤʝʥʥʫʶ ʤʝʪʢʫ, ʢʦʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨʚʳʡ 

ʤʠʥʠʜʦʤʝʥ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʤʵʧʠʥʛ. ɿʘʜʝʨʞʢʘ ʦʪ ʢʦʥʮʘ UL-MAP ʜʦ ʥʘʯʘʣʘ ʧʝʨʚʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʚ ʚʦʩʭʦʜʷɦ ʝʤ ʢʘʥʘʣʝ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʘʙʣʠʮʝʡ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʙʫʜʝʪ ʙʦʣʴʰʝ 

ʤʘʢʩʠʤʫʤʘ RTT ʧʣʶʩ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ, ʥʝʦʙʭʦʜʠʤʦʝ SS (ʩʤ. ʨʠʩ. 9.14).  

 

 



 
 

ʈʠʩ. 9.14. ɺʨʝʤʝʥʥʘʷ ʨʝʣʝʚʘʥʪʥʦʩʪʴ UL-MAP ʠʥʬʦʨʤʘʮʠʠ (ʙʝʩʢʘʜʨʦʚʦʝ FDD) 

 

ʉʪʨʫʢʪʫʨʘ ʩʫʙʢʘʜʨʘ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʜʣʷ TDD ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.15, ʪʦ ʞʝ ʜʣʷ 

FDD - ʥʘ ʨʠʩ. 9.16. 

 

 
 

ʈʠʩ. 9.15. ʉʪʨʫʢʪʫʨʘ ʩʫʙʢʘʜʨʘ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʜʣʷ TDD 

 

 
 

ʈʠʩ. 9.16. ʉʪʨʫʢʪʫʨʘ ʩʫʙʢʘʜʨʘ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʜʣʷ FDD 



 

 
ʈʠʩ. 9.17. ʉʪʨʫʢʪʫʨʘ ʩʫʙʢʘʜʨʘ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʜʣʷ TDD 

 

 

 
 

ʈʠʩ. 9.18. ʉʪʨʫʢʪʫʨʘ ʩʫʙʢʘʜʨʘ ʥʠʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʜʣʷ FDD 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʤʠʥʠʜʦʤʝʥʘ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ SS ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʠʣʠ ʜʘʥʥʳʭ. ʏʠʩʣʦ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʝʨʝʜʘʯʠ ʩʚʷʟʘʥʦ ʩ ʢʦʥʢʨʝʪʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʵʣʝʤʝʥʪʦʤ (IE), ʨʘʟʤʝʨʦʤ ʠʥʪʝʨʚʘʣʘ ʠ 

ʦʙʲʝʤʦʤ ʧʝʨʝʜʘʯʠ. 

BS ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʦʩʭʦʜʷʱʠʡ ʢʘʥʘʣ ʩ ʧʦʤʦʱʴʶ ʩʦʦʙʱʝʥʠʡ UL-MAP ʠ ʦʧʨʝʜʝʣʝ̫ʪ, 

ʢʘʢʠʝ ʠʟ ʤʠʥʠʜʦʤʝʥʦʚ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʩʪʦʣʢʥʦʚʝʥʠʡ. ʉʪʦʣʢʥʦʚʝʥʠʷ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ 

ʚ ʧʝʨʠʦʜʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʨʠ ʟʘʧʨʦʩʘʭ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʠʭ IE. ʇʦʪʝʥʮʠʘʣʴʥʳʝ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʨʠ ʟʘʧʨʦʩʘʭ ʟʘʚʠʩʷʪ ʦʪ CID ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ IE. 

ʂʦʛʜʘ SS ʠʤʝʝʪ ʜʘʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʭʦʯʝʪ ʚʦʡʪʠ ʚ ʧʨʦʮʝʩʩ ʨʘʟʨʝʰʝʥʠʷ 

ʢʦʥʬʣʠʢʪʦʚ, ʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʰʠʨʠʥʳ ʦʢʥʘ ʦʪʩʨʦʯʢʠ ʨʘʚʥʳʤ 

ʦʪʩʨʦʯʢʝ ʥʘʯʘʣʘ ʟʘʧʨʦʩʘ ʚ ʩʦʦʙʱʝʥʠʠ UCD. SS ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʝʪ ʯʠʩʣʦ ʚ 

ʧʨʝʜʝʣʘʭ ʦʢʥʘ ʦʪʩʨʦʯʢʠ. ʕʪʦ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʨʝʰʝʥʥʦʝ ʯʠʩʣʦ ʧʦʧʳʪʦʢ 

ʧʝʨʝʜʘʯʠ, ʢʦʪʦʨʳʝ SS ʜʦʣʞʥʘ ʧʨʦʧʫʩʪʠʪʴ ʜʦ ʥʘʯʘʣʘ ʧʦʩʳʣʢʠ. SS ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʦʣʴʢʦ 

ʜʦʧʫʩʪʠʤʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ IE ʟʘʧʨʦʩʘ ʚ ʩʦʦʙʱʝʥʠʷʭ UL-

MAP. ʂʘʞʜʳʡ IE ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʛʦ ʢʦʥʬʣʠʢʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʝʜʘʯʠ. 



ID ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʝʩʫʨʩʥʳʭ 

ʟʘʧʨʦʩʦʚ ʠ ʦʪʢʣʠʢʦʚ. ʊʘʢ ʢʘʢ ʪʘʢʠʝ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʤʠ, ʫʟʣʳ-

ʧʦʣʫʯʘʪʝʣʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʨʷʜʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ID ʫʟʣʘ ʦʪʧʨʘʚʠʪʝʣʷ ʚ ʩʝʪʦʯʥʦʤ 

ʧʦʜʟʘʛʦʣʦʚʢʝ, ʪʘʢ ʠ ID ʢʘʥʘʣʘ ʚ ʧʦʣʝ MSH-DSCH. ʉʪʨʫʢʪʫʨʘ ID ʩʦʝʜʠʥʝʥʠʷ (CID) ʦʧʠʩʘʥʘ 

ʚ ʪʘʙʣʠʮʝ 9.37. 

 

ʊʘʙʣʠʮʘ 9.37. ʉʪʨʫʢʪʫʨʘ CID ʜʣʷ ʩʝʪʦʯʥʦʛʦ ʨʝʞʠʤʘ 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʆʧʠʩʘʥʠʝ 

CID { if( Xmt Link ID  == 0xFF)     

{Logical Network ID}  8 ʙʠʪ 0ʭ00: ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦ 

else      

Type 2 ʙʠʪʘ 

0ʭ0 MAC ʫʧʨʘʚʣʝʥʠʝ 

0ʭ1 IP 

0x2-0x3 ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

ʅʘʜʝʞʥʦʩʪʴ 1 ʙʠʪ   

ʇʨʠʦʨʠʪʝʪ/ʂʣʘʩʩ 3 ʙʠʪʘ   

ʇʨʠʦʨʠʪʝʪ ʦʪʙʨʘʩʳʚʘʥʠʷ} 2 ʙʠʪʘ   

Xmt Link ID}  8 ʙʠʪ 0xFFF: ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʄɸʉ 

 

ʇʦʣʝ ʇʨʠʦʨʠʪʝʪ/ʂʣʘʩʩ ʦʧʨʝʜʝʣʷʝʪ ʢʣʘʩʩ ʩʦʦʙʱʝʥʠʷ. 

ʇʦʣʝ ʇʨʠʦʨʠʪʝʪ ʦʪʙʨʘʩʳʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʙʨʘʩʳʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ 

ʚ ʩʣʫʯʘʝ ʧʝʨʝʛʨʫʟʢʠ. 

ɿʥʘʯʝʥʠʝ ʧʦʣʷ Xmt Link ID ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʫʟʣʦʤ ʦʪʧʨʘʚʠʪʝʣʝʤ ʢʘʥʘʣʫ ʜʦ ʫʟʣʘ 

ʧʨʠʝʤʥʠʢʘ. 

 

ʊʘʙʣʠʮʘ 9.38. ʂʦʜʠʨʦʚʘʥʠʝ ʧʦʣʷ Type 

 

ɹʠʪ ʧʦʣʷ 

Type 
ʅʘʟʥʘʯʝʥʠʝ 

5 (ʩʪʘʨʰʠʡ) ʉʝʪʦʯʥʳʡ ʧʦʜʟʘʛʦʣʦʚʦʢ. 1 = ʧʨʠʩʫʪʩʪʚʫʝʪ; 0= ʦʪʩʫʪʩʪʚʫʝʪ 

4 ARQ Feedback Payload (ʧʦʣʝ ʜʘʥʥʳʭ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ) 

3 

ʈʘʩʰʠʨʝʥʥʳʡ ʪʠʧ. 1 = ʨʘʩʰʠʨʝʥʥʳʡ; 0 = ʥʝʨʘʩʰʠʨʝʥʥʳʡ 

ʋʢʘʟʳʚʘʝʪ, ʷʚʣʷʶʪʩʷ ʣʠ ʨʘʩʰʠʨʝʥʥʳʤʠ ʜʘʥʥʳʝ ʧʦʜʟʘʛʦʣʦʚʢʠ ʫʧʘʢʦʚʢʠ ʠʣʠ 

ʬʨʘʛʤʝʥʪʘʮʠʠ 

2 ʇʦʜʟʘʛʦʣʦʚʦʢ ʬʨʘʛʤʝʥʪʘʮʠʠ. 1=ʧʨʠʩʫʪʩʪʚʫʝʪ; 0=ʦʪʩʫʪʩʪʚʫʝʪ. 

1 ʇʦʜʟʘʛʦʣʦʚʦʢ ʫʧʘʢʦʚʢʠ. 1=ʧʨʠʩʫʪʩʪʚʫʝʪ; 0=ʦʪʩʫʪʩʪʚʫʝʪ. 

0 (ʤʣʘʜʰʠʡ) 
ʇʦʜʟʘʛʦʣʦʚʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʜʦʩʪʫʧʘ. 1=ʧʨʠʩʫʪʩʪʚʫʝʪ; 

0=ʦʪʩʫʪʩʪʚʫʝʪ. ʉʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʨʘʚʥʳʤ 0 ʜʣʷ DL. 

 

ʄʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʯʝʪʳʨʝ ʪʠʧʘ ʧʦʜʟʘʛʦʣʦʚʢʦʚ. ʇʦʜʟʘʛʦʣʦʚʢʠ PDU (ʩʝʪʦʯʥʳʡ, 

ʬʨʘʛʤʝʥʪʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʜʦʩʪʫʧʘ) ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʚ PDU MAC 



ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʱʝʛʦ ʟʘʛʦʣʦʚʢʘ ʄɸʉ. ɽʩʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʜʟʘʛʦʣʦʚʢʠ ʬʨʘʛʤʝʥʪʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ, ʧʦʩʣʝʜʥʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʚʳʤ. ɽʩʣʠ ʠʤʝʝʪʩʷ 

ʩʝʪʦʯʥʳʡ ʟʘʛʦʣʦʚʦʢ, ʦʥ ʚʩʝʛʜʘ ʨʘʟʤʝʱʘʝʪʩʷ ʧʝʨʚʳʤ. ɺ ʪʘʙʣʠʮʝ 9.38 ʧʨʝʜʩʪʘʚʣʝʥ ʬʦʨʤʘʪ 

ʧʦʜʟʘʛʦʣʦʚʢʘ ʬʨʘʛʤʝʥʪʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 9.38. ʉʪʨʫʢʪʫʨʘ ʧʦʜʟʘʛʦʣʦʚʢʘ ʬʨʘʛʤʝʥʪʘʮʠʠ 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʇʦʷʩʥʝʥʠʝ 

ʇʦʜʟʘʛʦʣʦʚʦʢ 

ʬʨʘʛʤʝʥʪʘʮʠʠ 
    

FC 2 ʙʠʪʘ 

ʀʥʜʠʮʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʬʨʘʛʤʝʥʪʘʮʠʠ ʧʦʣʷ ʜʘʥʥʳʭ:  

00 = ʬʨʘʛʤʝʥʪʘʮʠʠ ʥʝʪ 

01 = ʧʦʩʣʝʜʥʠʡ ʬʨʘʛʤʝʥʪ 

10 = ʧʝʨʚʳʡ ʬʨʘʛʤʝʥʪ 

11 = ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʬʨʘʛʤʝʥʪ 

If(Type ʙʠʪ ʷʚʣʷʝʪʩʷ 

Extended) 
  ʉʤ. ʪʘʙʣ. 2 

FSN 11 ʙʠʪ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʪʝʢʫʱʝʛʦ SDU ʬʨʘʛʤʝʥʪʘ. ʕʪʦ ʧʦʣʝ 

ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʥʘ 1 (ʧʦ ʤʦʜʫʣʶ 2048) ʜʣʷ ʢʘʞʜʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ SDU. 

else     

FSN 3 ʙʠʪʘ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʪʝʢʫʱʝʛʦ SDU ʬʨʘʛʤʝʥʪʘ. ʕʪʦ ʧʦʣʝ 

ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʥʘ 1 (ʧʦ ʤʦʜʫʣʶ 2048) ʜʣʷ ʢʘʞʜʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ SDU. 

ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 3 ʙʠʪʘ   

 

ʌʦʨʤʘʪ ʧʦʜʟʘʛʦʣʦʚʢʘ ʫʧʘʢʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 9.39. 

 

ʊʘʙʣʠʮʘ 9.39 ʌʦʨʤʘʪ ʧʦʜʟʘʛʦʣʦʚʢʘ ʫʧʘʢʦʚʢʠ 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʇʦʷʩʥʝʥʠʷ 

ʇʦʜʟʘʛʦʣʦʚʦʢ 

ʫʧʘʢʦʚʢʠ() { 
    

FC 2 ʙʠʪʘ 

ʀʥʜʠʮʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʬʨʘʛʤʝʥʪʘʮʠʠ ʧʦʣʷ ʜʘʥʥʳʭ:  

00 = ʬʨʘʛʤʝʥʪʘʮʠʠ ʥʝʪ 

01 = ʧʦʩʣʝʜʥʠʡ ʬʨʘʛʤʝʥʪ 

10 = ʧʝʨʚʳʡ ʬʨʘʛʤʝʥʪ 

11 = ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʬʨʘʛʤʝʥʪ 

if(Type ʙʠʪ 

ʷʚʣʷʝʪʩʷ 

Extended) 

  ʉʤ.ʪʘʙʣ. 2 

FSN 3 ʙʠʪʘ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʪʝʢʫʱʝʛʦ SDU ʬʨʘʛʤʝʥʪʘ. ʕʪʦ ʧʦʣʝ 

ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʥʘ 1 (ʧʦ ʤʦʜʫʣʶ 2048) ʜʣʷ ʢʘʞʜʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ SDU. 



else     

FSN 3 ʙʠʪʘ 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʪʝʢʫʱʝʛʦ SDU ʬʨʘʛʤʝʥʪʘ. ʕʪʦ ʧʦʣʝ 

ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ ʥʘ 1 (ʧʦ ʤʦʜʫʣʶ 2048) ʜʣʷ ʢʘʞʜʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ SDU. 

ɼʣʠʥʘ 11 ʙʠʪ   

 

ɽʩʣʠ ʙʠʪ ARQ ʦʙʨʘʪʥʦʡ cʚʷʟʠ ʚ ʧʦʣʝ type ʄɸʉ-ʟʘʛʦʣʦʚʢʘ =1, ʚ ʧʦʣʝ ʜʘʥʥʳʭ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ARQ-ʦʪʢʣʠʢ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʧʘʢʦʚʢʘ, ʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʫʧʘʢʦʚʘʥʥʳʤ ʧʦʣʝʤ ʜʘʥʥʳʭ. 

ʌʦʨʤʘʪ ʩʝʪʦʯʥʦʛʦ ʧʦʜʟʘʛʦʣʦʚʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 9.40. 

 

ʊʘʙʣʠʮʘ 9.40 ʌʦʨʤʘʪ ʩʝʪʦʯʥʦʛʦ ʧʦʜʟʘʛʦʣʦʚʢʘ 

 

ʉʠʥʪʘʢʩʠʩ ʈʘʟʤʝʨ ʇʦʷʩʥʝʥʠʷ 

ʇʦʜʟʘʛʦʣʦʚʦʢ ʩʝʪʢʠ() {     

Xmt Node ID 16 ʙʠʪ   

}      

 

ʊʘʙʣʠʮʘ 9.41 ʉʦʦʙʱʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʷ ʄɸʉ 

 

ʂʦʜ 

ʪʠʧʘ 

ʅʘʟʚʘʥʠʝ 

ʩʦʦʙʱʝʥʠʷ 
ʆʧʠʩʘʥʠʝ ʩʦʦʙʱʝʥʠʷ ʉʦʝʜʠʥʝʥʠʝ 

33 ARQ-Feedback 
ARQ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʜʣʷ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 
ɹʘʟʦʚʦʝ 

34 ARQ-Discard ʉʦʦʙʱʝʥʠʝ ʦʪʤʝʥʳ ARQ ɹʘʟʦʚʦʝ 

35  ARQ-Reset ʉʦʦʙʱʝʥʠʝ ʩʙʨʦʩʘ ARQ ɹʘʟʦʚʦʝ 

36 REP-REQ 
ɿʘʧʨʦʩ ʢʘʥʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʜʘʥʥʳʭ 
ɹʘʟʦʚʦʝ1 

37 REP-RSP 
ʆʪʢʣʠʢ ʥʘ ʟʘʧʨʦʩ ʢʘʥʘʣʴʥʳʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ 
ɹʘʟʦʚʦʝ 

39 MSH-NCFG ʂʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

40 MSH-NENT ɺʭʦʜ ʚ ʩʝʪʦʯʥʫʶ ʩʝʪʴ ɹʘʟʦʚʦʝ 

41 MSH-DSCH ʈʘʩʧʨʝʜʝʣʝʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʩʝʪʢʠ ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

42 MSH-CSCH 
ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʜʣʷ 

ʩʝʪʢʠ 
ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

43 MSH-CSCF 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʜʣʷ 

ʩʝʪʢʠ 

ʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ 

44 AAS-FBCK-REQ ɿʘʧʨʦʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ AAS ɹʘʟʦʚʦʝ 



45 AAS-FBCK-RSP ʆʪʢʣʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ AAS ɹʘʟʦʚʦʝ 

38, 46-

255 
ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ     

 

ɺʦ ʚʨʝʤʷ AAS ʯʘʩʪʠ ʢʘʜʨʘ ʩʦʦʙʱʝʥʠʷ DL-MAP, UL-MAP, DCD, UCD ʠ CLK-CMP 

ʜʦʣʞʥʳ ʧʦʩʣrʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʦʚʦʛʦ CID. 

AAS - Adaptive Antenna System. 

ɺ ʩʝʪʦʯʥʦʤ (Mesh) ʨʝʞʠʤʝ ʫʟʝʣ-ʢʘʥʜʠʜʘʪ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʛʝʥʝʨʠʨʫʝʪ ʩʦʦʙʱʝʥʠʷ 

REG-RSP, ʚʢʣʯʁʘʶʱʠʝ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

SS MAC-ʘʜʨʝʩ (SS - Subscriber Station) 

ɺʝʨʩʠʷ MAC (ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʫʟʣʝ-ʢʘʥʜʠʜʘʪʝ) 

HMAC Tuple  (ʜʘʡʜʞʝʩʪ ʩʦʦʙʱʝʥʠʷ, ʚʳʯʠʩʣʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ HMAC_KEY_U) 

ʉʦʦʙʱʝʥʠʝ REG-REQ ʤʦʞʝʪ, ʢʨʦʤʝ ʪʦʛʦ, ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

IP-ʚʝʨʩʠʷ 

ɺʦʟʤʦʞʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ SS 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʩʪʘʚʱʠʢʘ ʢʦʜʠʨʦʚʱʠʢʘ 
ɺ ʩʝʪʦʯʥʦʤ ʨʝʞʠʤʝ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʫʟʝʣ ʛʝʥʝʨʠʨʫʝʪ REG-RSP ʩʦʦʙʱʝʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʝ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

Node ID (ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʫʟʣʘ) 

MAC Version  (MAC-ʚʝʨʩʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʩʝʪʠ) 

HMAC Tuple  (ʜʘʡʜʞʝʩʪ ʩʦʦʙʱʝʥʠʷ, ʚʳʯʠʩʣʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ HMAC_KEY_D) 

ʉʦʦʙʱʝʥʠʝ REG-RSP ʤʦʞʝʪ, ʢʨʦʤʝ ʪʦʛʦ, ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

IP-ʚʝʨʩʠʷ 
ɺʦʟʤʦʞʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ SS. ɺʦʟʤʦʞʥʦʩʪʠ, ʫʢʘʟʘʥʥʳʝ ʚ REG-RSP, ʥʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʳʰʝ ʪʦʛʦ, ʯʪʦ ʫʢʘʟʘʥʦ ʚ REG-REQ. 

 

           ʆʙʦʨʫʜʦʚʘʥʠʝ. 

 

ɿʜʝʩʴ ʥʘʜʦ ʩʨʘʟʫ ʩʢʘʟʘʪʴ, ʯʪʦ, ʪ.ʢ. ʩʪʘʥʜʘʨʪʳ 802.16 ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʳʝ, 

ʘʩʩʦʨʪʠʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʩʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʥʝ ʪʘʢ ʚʝʣʠʢ, ʢʘʢ ʜʣʷ 

ʩʪʘʥʜʘʨʪʘ 802.11. ɺ ʈʦʩʩʠʠ ʞʝ, ʢʦʪʦʨʫʶ ʥʠʢʘʢ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʧʝʨʝʜʦʚʦʡ ʩʪʨʘʥʦʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ, ʜʝʣʘ ʦʙʩʪʦʷʪ ʝʱʸ ʭʫʞʝ. 

ʂ ʩʣʦʚʫ, ʧʝʨʚʳʝ ʦʙʨʘʟʮʳ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ WiMAX-ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʷʚʠʣʠʩʴ ʥʝ 

ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 2005 ʛʦʜʘ, ʢʘʢ ʦʞʠʜʘʣʦʩʴ, ʘ ʣʠʰʴ ʢ ʢʦʥʮʫ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʧʦ ʜʚʫʤ 

ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʥʝʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʤʠʢʨʦʩʭʝʤ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʚ ʧʦʤʝʱʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝ ʫʜʘʣʦʩʴ ʫʣʦʞʠʪʴʩʷ ʚ ʥʘʤʝʯʝʥʥʳʝ ʩʨʦʢʠ 

ʨʘʟʨʘʙʦʪʢʠ. ɺʦ-ʚʪʦʨʳʭ, WiMAX Forum ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʘʱʝʥʠʝ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʨʦʩʩʠʡʩʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ (ɹʉʇɼ) ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ Wi-Fi, ʠ ʥʠʢʪʦ ʥʝ ʪʦʨʦʧʠʪʩʷ ʝʛʦ 

ʤʝʥʷʪʴ. ʋʩʢʦʨʝʥʥʳʡ ʚʳʚʦʜ ʝʛʦ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʞʠʜʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʄʦʩʢʚʝ ʠ, ʚʦʟʤʦʞʥʦ, 

ʚ ʇʝʪʝʨʙʫʨʛʝ, ʛʜʝ ʙʫʨʥʳʡ ʨʦʩʪ ʥʝʦʬʠʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʩʣʫʛʠ ʜʘʞʝ ʩ ʤʠʥʠʤʘʣɹʥʳʤ ʢʘʯʝʩʪʚʦʤ. ɺ ʦʩʪʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʜʠʘʧʘʟʦʥ 2,4 

ɻɻʮ ʝʱʝ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʚ ʦʩʥʦʚʥʦʤ ʩʚʦʙʦʜʝʥ ʦʪ ʥʝʦʬʠʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʘ ʧʦ ʩʪʦʠʤʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 802.11b ʦʩʪʘʝʪʩʷ ʚʥʝ ʚʩʷʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʙʦʣʝʝ ʪʦʛʦ ʧʨʦʜʦʣʞʘʝʪ 

ʜʝʰʝʚʝʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ MicroMAX SOC 5.8, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (ɹʉ) ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ WiMAX ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 5250-

5850 ʄɻʮ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ Time Division Duplex ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʪʘʥʜʘʨʪʫ IEEE 8021.16-2004. 



ʆʙʦʨʫʜʦʚʘʥʠʝ ʠʤʝʝʪ ʘʨʭʠʪʝʢʪʫʨʫ System On a Chip (SOC) ʥʘ ʙʘʟʝ ʯʠʧʩʝʪʘ 

ʩʪʘʥʜʘʨʪʘ IEEE802.16-2004 ʧʨʦʠʟʚʦʜʩʪʚʘ Sequans. 

ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʙʣʦʢʘ Small Data Adaptor SDA-4S (Release 

3.0) ʠʣʠ MicroMAX-SOC BSDU ʠ ʚʥʝʰʥʝʛʦ ʙʣʦʢʘ Base Station Radio (BSR). ʉʠʩʪʝʤʘ 

MicroMAX ʚ ʢʦʤʧʣʝʢʪʘʮʠʠ BSR - SDA ʷʚʣʷʝʪʩʷ ʦʜʥʦʩʝʢʪʦʨʥʦʡ standalone ɹʉ ʤʘʣʦʛʦ 

ʢʣʘʩʩʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʠʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʤʝʩʪʘʭ ʩ 

ʥʝʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʘʙʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ. ʉʠʩʪʝʤʘ 

MicroMAX ʚ ʢʦʤʧʣʝʢʪʘʮʠʠ BSR - BSDU ʷʚʣʷʝʪʩʷ ʰʝʩʪʠ ʩʝʢʪʦʨʥʦʡ ɹʉ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʛʦʨʦʜʘʭ ʠ ʧʨʠʛʦʨʦʜʘʭ. 

 

 
 

Base Station Radio Small Data Adaptor 

 

ʈʠʩ. 9.19. ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ Small Data Adaptor ʠ ʚʥʝʰʥʠʡ ʙʣʦʢ Base Station Radio 
 

ɺ ɹʉ Release 3.0 ʢʘʞʜʳʡ BSR ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ SDA. BSR ʠʤʝʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʥʝʥʠʷ. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ BSR ʦʩʥʘʱʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 60 ʛʨʘʜ ʩʝʢʪʦʨʥʦʡ 

ʘʥʪʝʥʥʦʡ. ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ BSR ʠʤʝʝʪ ʨʘʟʲʝʤ N-ʪʠʧʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʡ 

ʩʝʢʪʦʨʥʦʡ ʠʣʠ ʚʩʝʥʘʧʨʘʚʣʝʥʥʦʡ ʘʥʪʝʥʥʳ. 

ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ SDA ï 4S ʠʤʝʝʪ ʯʝʪʳʨʝ ʠʥʪʝʨʬʝʡʩʘ 10/100 BT ʠ DB-15 ʢʦʥʥʝʢʪʦʨ 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ BSR ʯʝʨʝʟ ʘʜʘʧʪʝʨ DB-15- RJ-45. 

ɺʥʫʪʨʝʥʥʠʡ ʙʣʦʢ MicroMAX-SOC BSDU ʠʤʝʝʪ ʠʥʪʝʨʬʝʡʩ 100 BT ʠ ʦʩʥʘʱʝʥ 

ʰʝʩʪʴʶ ʨʘʜʠʦ ʠʥʪʝʨʬʝʡʩʘʤʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʰʝʩʪʠ BSR ʠ ʩʦʦʪʚʝʪʚʝʥʥʦ 6 ʩʝʢʪʦʨʥʳʭ 

ʘʥʪʝʥʥ. 

BSR ʪʘʢʞʝ ʠʤʝʝʪ DB-15 ʢʦʥʥʝʢʪʦʨ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ SDA (BSDU) ʯʝʨʝʟ ʘʜʘʧʪʝʨ 

DB-15- RJ-45. 

ʂʘʞʜʳʡ ʙʣʦʢ BSR ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʩʣʫʞʠʚʘʪʴ ʜʦ 256 ʘʙʦʥʝʥʪʦʚ.  

ʋʩʪʨʦʡʩʪʚʦ MicroMAX SOC ʨʘʙʦʪʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʤʫʪʘʪʦʨʘ (ʙʨʠʜʞʘ) 2-ʛʦ ʫʨʦʚʥʷ. 

ʋʧʨʘʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʦʤ MicroMAX SOC ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ Web ʙʨʦʫʟʝʨ. 

ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ SNMP v.2. ʀʤʝʶʪʩʷ WiMAX MIB draft 1, ʘ ʪʘʢʞʝ Airspan MIB. 

 

 

 

 

 

ʊʘʙʣʠʮʘ 9.42. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ MicroMAX SOC 5.8. 

 

ʉʧʝʮʠʬʠʢʘʮʠʠ ʨʘʜʠʦ  

ʉʪʘʥʜʘʨʪ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ  

WiMAX Forum 

certified, IEEE 802.16-

2004  

ʇʦʜʜʝʨʞʢʘ ʜʫʧʣʝʢʩʘ  TDD,OFDM 256FFT  

ʏʘʩʪʦʪʳ  
5150-5350 ʄɻʮ, 5470-

5725 ʄɻʮ, 5725-5850 



ʄɻʮ  

ʐʠʨʠʥʘ ʢʘʥʘʣʘ  10,20 ʄɻʮ  

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ  22 dBm  

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ BER E10-6, ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ SNR  

QAM64  
3/4 -77.4 dBm, SNR 

21dB  

16QAM  
1/2 -86.4 dBm, SNR 12 

dB  

BPSK  -94.4 dBm, SNR 4 dB  

Bridging  IEEE 802.3d  

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʝʨʚʠʩʳ  

ʂʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ QoS  

NRTPS ,BE, CIR, MIR, 

8 ʫʨʦʚʥʝʡ 

ʧʨʠʦʨʠʪʠʟʘʮʠʠ 

ʪʨʘʬʠʢʘ  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣ-ʚʦ ʘʙʦʥʝʥʪʦʚ  256  

ʀʥʪʝʨʬʝʡʩʳ  

SDA-4S  4 x100 BT, DB15  

BSR  
DB15, N-type antenna 

port  

ʈʘʟʤʝʨʳ  317x 400 x 65 ʤʤ.  

BSR  

SDA  

317x 400 x 65 ʤʤ.  

200 ʭ150ʭ40  

ɺʝʩ  

BSR 

SDA  

3,8 ʢʛ.  

0.6 ʢʛ  

ʇʠʪʘʥʠʝ  220 V  

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ  30 ɺʘʪʪ  

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ  Indoor  Outdoor  

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 0-40 ʉ -35+55 C  

ɺʣʘʞʥʦʩʪʴ 80%  95%  

 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ  ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʘʙʦʥʝʥʪʩʢʠʝ  

ʪʝʨʤʠʥʘʣʳ PocketMAX.  

ʋʩʪʨʦʡʩʪʚʘ PacketMAʍ 100/200/300 Subscriber Unit ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʚ 

ʢʘʯʝʩʪʚʝ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ WiMAX ʩʪʘʥʜʘʨʪʘ IEEE 8012.16-

2004. 

ɸʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ PacketMAX 100/200/300 ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʪ ʠʟ 

ʚʥʫʪʨʝʥʥʝʛʦ indoor ʠ ʚʥʝʰʥʝʛʦ outdoor ʤʦʜʫʣʝʡ. Outdoor ʤʦʜʫʣʠ ʤʦʛʫʪ ʦʩʥʘʱʘʪʴʩʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʚ ʢʦʨʧʫʩ ʘʥʪʝʥʥʘʤʠ ʠʣʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʘʣʴʥʦʩʪʠ 

ʩʚʷʟʠ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʘʥʪʝʥʥ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʫʩʠʣʝʥʠʷ. 

ʀʤʝʶʪʩʷ ʢʘʢ ʧʨʦʩʪʳʝ ʥʝʜʦʨʦʛʠʝ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ, ʪʘʢ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʪʝʨʤʠʥʘʣʳ ʙʠʟʥʝʩ 

ʢʣʘʩʩʘ ʩ ʧʦʜʜʝʨʞʢʦʡ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ QoS, ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʪʝʡ VPN, ʪʝʣʝʬʦʥʠʠ 

VoIP, TDM ʩʝʨʚʠʩʦʚ. ʊʝʨʤʠʥʘʣʳ ʤʘʣʦʛʦ ʢʣʘʩʩʘ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʠʟ ʚʥʝʰʥʝʛʦ 



ʤʦʜʫʣʷ. ʊʝʨʤʠʥʘʣʳ ʩʝʨʠʠ 100ʠ 200 ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ SOHO ʠ Business. ʉʝʨʠʷ 300 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ Enterprise. 

ʋʩʪʘʥʦʚʢʘ ʘʙʦʥʝʥʪʩʢʦʛʦ ʪʝʨʤʠʥʘʣʘ ʥʝ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʥʘ 

ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʫʨʦʚʥʶ ʰʫʤʘ (ʧʦʤʝʭʠ). 

ʊʘʙʣʠʮʘ 9.43. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ PocketMAX 

 

ʉʝʨʠʷ 380 320 300 290 220 200 100 

ʀʥʪʝʨʬʝʡʩʳ 

LAN 10/100 BT 1 1 1 1 1 1 1 

POTS 8 2 0 0 2 0 0 

E1 ɼʘ - - - - - - 

Management ɼʘ ɼʘ - ɼʘ ɼʘ - - 

WLAN       ɼʘ     ɼʘ 

ʊʝʣʝʬʦʥʠʷ 

VoIP ɼʘ ɼʘ     ɼʘ   ɼʘ 

Fax support ɼʘ ɼʘ     ɼʘ   ɼʘ 

IP networking 

IP routing ɼʘ ɼʘ ɼʘ       ɼʘ 

NAT ɼʘ  ɼʘ ɼʘ ɼʘ ɼʘ     

Bridging  ɼʘ 

PPPoE  ɼʘ  ɼʘ  ɼʘ  ɼʘ      

VLAN  ɼʘ 

DHCP  ɼʘ  ɼʘ ɼʘ ɼʘ       

OSPF  ɼʘ  ɼʘ ɼʘ         

Max ʢʦʣ-ʚʦ ʭʦʩʪʦʚ 250 250 250 5 5 5 5 

QOS CG, RT, NRT, BE 

ʙʝʟʦʧʘʩʥʦʩʪʴ  3DES, AES CCM 128&1024 

ʉʧʝʮʠʬʠʢʘʮʠʠ ʨʘʜʠʦ 

ʉʪʘʥʜʘʨʪ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ  
WiMAX Forum certified, IEEE 

802.16-2004 

ʇʦʜʜʝʨʞʢʘ ʜʫʧʣʝʢʩʘ  TDD,OFDM 256FFT 

ʏʘʩʪʦʪʳ  
5150-5359 ʄɻʮ, 5425-5725 

ʄɻʮ, 5725-5925 ʄɻʮ 

ʐʠʨʠʥʘ ʢʘʥʘʣʘ  7,10,20 ʄɻʮ 

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ  20 dBm 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ BPSK  -100 dBm 

ʋʧʨʘʚʣʝʥʠʝ 

Provisioning  

MIB II ( RFC 1213), WiMAX ( 

MIB,Aperto Enterprise MIB , 

SNMP V2 

SNMP  IEE 802.16f MIB 

ʇʠʪʘʥʠʝ PoE 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ 40 ɺʘʪʪ 



ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ Indoor Outdoor 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 0-40 ʉ -40+65 C 

ɺʣʘʞʥʦʩʪʴ 80% 100% 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʧʦʜʯʝʨʢʥʝʤ ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʩʪʘʥʜʘʨʪʘʤʠ IEEE 802.16a ʠ IEEE 802.11x. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʫ WiMAX ʙʦʣʝʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʥɹʳʡ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʢʘʥʘʣʘ ʠ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʘʥʘʣʦʚ ʢʘʢ ʩʧʦʩʦʙ ʫʚʝʣʠʯʠʪʴ ʝʤʢʦʩʪʴ ʩʦʪʳ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʩʝʪʠ. ʉʪʘʥʜʘʨʪ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʙʦʨ ʰʠʨʠʥʳ ʢʘʥʘʣʘ ʩ ʰʘʛʦʤ ʦʪ 1,75 MHz ʜʦ 20 MHz ʩʦ ʤʥʦʞʝʩʪʚʦʤ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʘʨʠʘʥʪʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʩʧʝʢʪʨʘ ʩʣʫʞʘʪ ʠʟʤʝʨʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʢʘʥʘʣʘ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʦʱʥʦʩʪʴʶ ʩʠʛʥʘʣʘ. ʆʧʝʨʘʪʦʨʳ ʤʦʛʫʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʩʧʝʢʪʨ ʧʦʩʨʝʜʩʪʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʪʦʨʦʚ ʘʥʪʝʥʥʳ ʧʦ ʤʝʨʝ 

ʨʦʩʪʘ ʯʠʩʣʘ ʘʙʦʥʝʥʪʦʚ. 

ʋʩʪʨʦʡʩʪʚʘ IEEE 802.11 ʪʨʝʙʫʶʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 20 MHz ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ (22 

MHz ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 2,4 GHz ʜʣʷ 802.11b) ʠ ʦʧʝʨʠʨʫʶʪ ʪʦʣʴʢʦ ʚ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 2,4 

GHz ʠ 5 GHz. ɼʘʣʝʝ, ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʩʨʝʜʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʪʦʢʦʣʝ 

CSMA/CA, ʢʦʪʦʨʳʡ ʪʘʢ ʞʝ ʧʣʦʭʦ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ, ʢʘʢ ʠ ʧʨʦʪʦʢʦʣ CSMA/CD. 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ Ethernet ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʣʝʯʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ ʄɸʉ-ʫʨʦʚʝʥʴ ʚ ʩʪʘʥʜʘʨʪʝ IEEE 802.16a ʩʧʦʩʦʙʝʥ ʙʝʟ ʫʤʝʥʴʰʝʥʠʷ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʪʴ ʩʦʪʥʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɽʩʣʠ Wi-Fi ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʪʦ WiMAX 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʝʪʝʡ ʤʘʩʰʪʘʙʘ ʛʦʨʦʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ IEEE 802.11a ʠ IEEE 

802.11g ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʪʦʪ ʞʝ ʤʝʪʦʜ OFDM, ʯʪʦ ʠ IEEE 802.16a, 

ʨʝʘʣʠʟʦʚʘʥʳ ʦʥʠ ʧʦ-ʨʘʟʥʦʤʫ. ʕʪʦ ʠ ʥʝ ʩʪʦʣʴ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ 

ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʧʦʟʚʦʣʷʝʪ WiMAX ʜʦʩʪʠʛʘʪʴ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʢʠʣʦʤʝʪʨʦʚ ʧʨʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʦ 70 Mbps ʚ ʦʜʥʦʤ ʨʘʜʠʦʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ. 

ɹʝʟʫʩʣʦʚʥʦ, ʵʪʠ ʜʚʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʚʝʨʰʝʥʥʦ 

ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ ʠ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ. ʊʘʢ ʯʪʦ ʜʘʥʥʦʝ ʩʨʘʚʥʝʥʠʝ 

ʧʨʝʩʣʝʜʦʚʘʣʦ ʮʝʣʴ ʣʠʰʴ ʙʦʣʝʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʦʪʣʠʯʠʷ. 
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ʇʈʀʃʆɾɽʅʀʗ 

 

ʇʈʀʃʆɾɽʅʀɽ 1 

(ʢ ɻʣʘʚʝ 1) 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʮʠʬʨʦʚʳʭ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʢʨʫʞʘʶʱʝʡ 

ʠʭ ʦʙʩʪʘʥʦʚʢʠ ï ʵʪʦʡ ʮʝʣʠ ʢʘʢ ʨʘʟ ʠ ʩʣʫʞʘʪ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʈʈʃ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʙʨʘʟʮʦʚ ʜʘʥʥʦʛʦ ʇʆ: 

1. RPS2: Radio Planning System 2 

2. ɹʘʣʪʠʢʘ-ʈʈʃ 

3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʨʘʜʠʦʩʝʪʝʡ (ʇʀɸʈ) 

4. DRRL ʚʝʨʩʠʷ 3.1 

          RPS2: Radio Planning System 2 

           ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʉʠʩʪʝʤʘ RPS-2 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʨʘʟʣʠʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (ʨʘʜʠʦʨʝʣʝʡʥʳʭ, 

ʪʨʘʥʢʠʥʛʦʚʳʭ, ʩʦʪʦʚʳʭ), ʧʨʠʤʝʥʷʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ ʥʦʚʦʡ ʩʝʪʠ ʠʣʠ 

ʨʘʩʰʠʨʠʪʴ ʫʞʝ ʨʘʟʚʝʨʥʫʪʫʶ ʩʝʪʴ, ʦʮʝʥʠʪʴ ʝʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʝʪʠ ʩ ʜʨʫʛʠʤʠ ʩʝʪʷʤʠ, 

ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʪʦʡ ʞʝ ʤʝʩʪʥʦʩʪʠ, ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʫʯʝʪʦʤ 

ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʨʘʬʠʢʘ ʠ 

ʠʩʪʦʯʥʠʢʦʚ ʧʦʤʝʭ.  

ʇʦ ʩʚʦʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʪʦʯʥʦʩʪʠ ʠ ʧʦʣʥʦʪʝ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʝʪʠ, ʧʦ ʫʜʦʙʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʧʨʦʛʨʘʤʤʘ RPS-2 ʥʝ ʫʩʪʫʧʘʝʪ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʤ ʟʘʨʫʙʝʞʥʳʤ ʘʥʘʣʦʛʘʤ, ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʷʩʴ ʦʪ ʥʠʭ ʮʝʥʦʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ 

ʥʠʟʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʤʧʴʶʪʝʨʘ, ʨʫʩʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, 

ʜʦʩʪʫʧʥʦʩʪʴʶ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ.  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ:  

¶ ʎʠʬʨʦʚʳʝ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʜʥʦʤ ʠʟ 

ʩʪʘʥʜʘʨʪʥʳʭ ʬʦʨʤʘʪʦʚ (ñMapInfoò, ñPlanetò ʠ ʪ.ʜ.) ʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʘʛʘʝʤʦʛʦ 

ʢʦʥʚʝʨʪʦʨʘ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʬʦʨʤʘʪ ʧʨʦʛʨʘʤʤʳ, ʙʦʣʝʝ ʵʢʦʥʦʤʥʳʡ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʝ ʚʳʭʦʜʷ ʠʟ 

ʧʨʦʛʨʘʤʤʳ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ, ʜʦʙʘʚʠʚ ʥʦʚʳʝ 

ʦʙʲʝʢʪʳ ï ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʪʠʧʳ ʤʝʩʪʥʦʩʪʠ.  

¶ ɹʘʟʘ ʜʘʥʥʳʭ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʯʘʩʪʦʪʥʳʡ 

ʜʠʘʧʘʟʦʥ, ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʫʩʠʣʝʥʠʝ ʘʥʪʝʥʥ, ʯʘʩʪʦʪʥʳʝ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʚ, ʧʦʪʝʨʠ ʚ ʬʠʜʝʨʘʭ ʠ ʪ.ʜ.).  

 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ:  



¶ ʨʘʟʤʝʱʘʪʴ ʨʘʜʠʦʩʪʘʥʮʠʠ ʚ ʟʘʜʘʥʥʦʤ ʤʝʩʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʚ ʣʶʙʦʤ ʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʩʪʘʥʜʘʨʪʦʚ (NMT-

450, AMPS, D-AMPS, GSM, IS-95, SmarTrunk, TETRA, MPT 1327, EDACS ʠ ʪ.ʜ.). 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʡ ʩʪʘʥʜʘʨʪ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʝʪʠ, ʚʚʝʜʷ ʝʛʦ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, ʰʠʨʠʥʫ 

ʢʘʥʘʣʘ ʠ ʪ.ʜ.;  

¶ ʦʧʨʝʜʝʣʷʪʴ ʜʣʷ ʨʘʜʠʦʩʪʘʥʮʠʡ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʧʦʣʥʷʪʴʩʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ;  

¶ ʟʘʜʘʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʨʘʬʠʢʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʨʝʛʠʦʥʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʪʦʚʳʭ ʠ ʪʨʘʥʢʠʥʛʦʚʳʭ 

ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʦʡ ʟʘʛʨʫʟʢʠ;  

¶ ʨʘʩʩʯʠʪʳʚʘʪʴ, ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʵʢʨʘʥʝ ʠ ʚʳʜʘʚʘʪʴ ʥʘ ʧʝʯʘʪʴ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʥʠʨʫʝʤʦʡ ʩʝʪʠ;  

¶ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ (ʫʨʦʚʝʥʴ ʚʟʘʠʤʥʳʭ 

ʧʦʤʝʭ) ʧʣʘʥʠʨʫʝʤʦʡ ʩʝʪʠ ʩ ʜʨʫʛʠʤʠ ʩʝʪʷʤʠ;  

¶ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʣʘʥʠʨʫʝʤʦʡ ʩʝʪʠ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʨʘʜʠʦʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʚʘʨʴʠʨʫʷ ʩʦʩʪʘʚ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʟʤʝʱʘʝʤʦʛʦ ʥʘ ʥʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʧʨʦʛʨʘʤʤʘ ʩʥʘʙʞʝʥʘ ʫʜʦʙʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦ 

ʧʨʦʚʦʜʠʪʴ ʫʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ);  

¶ ʦʪʦʙʨʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠ ʩʨʘʚʥʠʚʘʪʴ ʠʭ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʧʪʠʤʠʟʘʮʠʝʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʨʘʩʯʝʪʘ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ RPS-2:  

¶ ʦʙʣʘʩʪʴ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʨʘʜʠʦʩʪʘʥʮʠʠ;  

¶ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ (ʧʦʢʨʳʪʠʝ) ʚ ʟʘʜʘʥʥʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʫʢʘʟʘʥʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʩ 

ʫʯʝʪʦʤ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʟʣʫʯʘʶʱʝʡ ʘʥʪʝʥʥʳ;  

¶ ʪʨʝʙʫʝʤʘʷ ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʘʙʦʥʝʥʪʘ, ʜʦʩʪʘʪʦʯʥʘʷ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʧʨʠʝʤʘ ʝʛʦ 

ʩʠʛʥʘʣʘ;  

¶ ʧʦʤʝʭʠ ʦʪ ʙʣʠʟʣʝʞʘʱʠʭ ʠ ʫʜʘʣʝʥʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ;  

¶ ʧʨʦʬʠʣʴ ʣʶʙʦʡ ʨʘʜʠʦʣʠʥʠʠ;  

¶ ʧʦʪʝʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʞʜʫ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʘʤʠ;  

¶ ʩʠʛʥʘʣ ʥʘ ʚʭʦʜʝ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ ʘʙʦʥʝʥʪʘ;  

¶ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʚ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʣʠʥʠʷʭ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʠʜʦʚ 

ʚʥʫʪʨʠʩʠʩʪʝʤʥʳʭ ʠ ʚʥʝʰʥʠʭ ʧʦʤʝʭ;  

¶ ʟʦʥʳ, ʦʙʩʣʫʞʠʚʘʝʤʘʷ ʩʝʢʪʦʨʘʤʠ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʤʝʭ ʠ ʠʭ ʨʝʘʣʴʥʘʷ 

ʟʘʛʨʫʞʝʥʥʦʩʪʴ (ʪʨʘʬʠʢ, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʢʘʞʜʳʡ ʩʝʢʪʦʨ);  

¶ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʘʙʦʥʝʥʪʦʚ ʩ ʦʜʥʦʡ ʩʪʘʥʮʠʠ ʥʘ ʜʨʫʛʫʶ, 

ʠʣʠ ʩ ʦʜʥʦʛʦ ʥʘ ʜʨʫʛʦʡ ʠʭ ʩʝʢʪʦʨ (ʟʦʥʳ hand-off);  

¶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʣʠʥʠʡ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ.  

ʇʨʠ ʨʘʩʯʝʪʝ ʨʘʜʠʦʧʦʢʨʳʪʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʦʜʥʫ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʤʦʜʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ. ɺʩʝ ʦʥʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʄʂʂʈ. ɺ 

ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʍʘʪʘ ʠ ʋʦʣʬʠʰ-

ʀʢʝʛʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʛʨʫʙʦ ʫʯʠʪʳʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨ ʤʝʩʪʥʦʩʪʠ (ʩʝʣʴʩʢʘʷ, ʧʨʠʛʦʨʦʜ, 

ʛʦʨʦʜʩʢʘʷ, ʧʣʦʪʥʘʷ ʛʦʨʦʜʩʢʘʷ), ʤʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʄʂʂʈ - ʨʝʢʦʤʝʥʜʘʮʠʷ 370-5, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʦʬʠʣʷ ʨʘʜʠʦʣʠʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʩʪʨʦʛʦʤ ʘʥʘʣʠʟʝ ʧʨʦʬʠʣʷ ʨʘʜʠʦʣʠʥʠʠ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʫʯʝʪʦʤ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʧʦʪʝʨʴ ʥʘ ʥʠʭ, ʧʦʠʩʢʦʤ ʪʦʯʝʢ 

ʦʪʨʘʞʝʥʠʷ ʠ ʫʯʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʪʝʨʴ. ɿʜʝʩʴ ʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʩʪʴ 



ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʚ ʣʠʩʪʚʝ ʜʝʨʝʚʴʝʚ, ʵʬʬʝʢʪʳ ʜʠʬʨʘʢʮʠʠ ʥʘ ʢʨʳʰʘʭ ʠ ʵʢʨʘʥʠʨʦʚʢʠ 

ʚ ʛʦʨʦʜʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʀʤʝʷ ʭʦʨʦʰʫʶ ʮʠʬʨʦʚʫʶ ʢʘʨʪʫ, ʤʦʞʥʦ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʨʘʩʩʯʠʪʘʪʴ ʧʦʢʨʳʪʠʝ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʪʠ.  

ʇʨʦʛʨʘʤʤʫ RPS-2 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʘʢ ʤʘʢʨʦ-, ʪʘʢ ʠ ʤʠʢʨʦ-ʷʯʝʝʢ 

ʩʦʪʦʚʳʭ ʩʝʪʝʡ, ʚʢʣʶʯʘʷ ʤʠʢʨʦʩʦʪʦʚʳʝ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʚʥʫʪʨʠ ʟʜʘʥʠʡ. ʇʨʠ ʨʘʩʯʝʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ.  

RPS-2 ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ:  

¶ ʤʦʜʫʣʴ ʨʘʩʯʝʪʘ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʩʝʪʝʡ;  

¶ ʤʦʜʫʣʴ ʨʘʩʯʝʪʘ ʪʨʘʥʢʠʥʛʦʚʳʭ ʠ ʩʦʪʦʚʳʭ ʩʝʪʝʡ ʚʩʝʭ ʩʪʘʥʜʘʨʪʦʚ;  

¶ ʤʦʜʫʣʴ ʨʘʩʯʝʪʘ ʩʝʪʝʡ ʚ ʩʪʘʥʜʘʨʪʝ CDMA;  

¶ ʤʦʜʫʣʴ ʨʘʩʯʝʪʘ ʩʝʪʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚʥʫʪʨʠ ʟʜʘʥʠʡ;  

¶ ʤʦʜʫʣʴ ʠʤʧʦʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠʭ ʦʪʦʙʨʘʞʝʥʠʷ, ʩʨʘʚʥʝʥʠʷ ʩ ʨʘʩʯʝʪʦʤ 

ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʝʣʝʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʦʛʦ 

ʩʨʘʚʥʝʥʠʷ;  

¶ ʤʦʜʫʣʴ ʨʘʩʯʝʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʘʥʠʪʘʨʥʦʛʦ ʧʘʩʧʦʨʪʘ ʤʝʩʪʘ;  

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʚʝʨʪʦʨ ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ ʠʟ ʩʪʘʥʜʘʨʪʥʦʛʦ ʬʦʨʤʘʪʘ ʚʦ 

ʚʥʫʪʨʝʥʥʠʡ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ʇʦ ʞʝʣʘʥʠʶ ʟʘʢʘʟʯʠʢʘ ʚʦʟʤʦʞʥʘ ʧʦʩʪʘʚʢʘ ʧʨʦʛʨʘʤʤʳ ʩ ʣʶʙʳʤ ʥʘʙʦʨʦʤ ʫʢʘʟʘʥʥʳʭ 

ʤʦʜʫʣʝʡ.  

ʄʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʤʧʴʶʪʝʨʘ:  

¶ ʇʨʦʮʝʩʩʦʨ Pentium II, 400 ʄɻʮ ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʡ;  

¶ MS Windows 9x/Me/NT/2k/XP;  

¶ 32 ʄʙ ʆɿʋ;  

¶ ʥʝ ʤʝʥʝʝ 120 ʄʙ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʪʩʪʚʘ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ;  

¶ ʤʦʥʠʪʦʨ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 800x600 High Color.  

ʆʧʪʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʤʧʴʶʪʝʨʘ:  

¶ ʧʨʦʮʝʩʩʦʨ Pentium 4, 2 ɻɻʮ ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʡ;  

¶ 128 ʄʙ ʆɿʋ;  

¶ 200 ʄʙ ʩʚʦʙʦʜʥʦʛʦ ʤʝʩʪʘ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ;  

¶ ʤʦʥʠʪʦʨ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1280x1024 True Color.  
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ʈʠʩ. ʇ1.2. ɿʦʥʳ ʧʦʢʨʳʪʠʷ 



 

ʈʠʩ. ʇ1.3. ʅʝʦʙʭʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʘʙʦʥʝʥʪʦʚ 

 

ʈʠʩ. ʇ1.4. ɺʳʙʦʨ ʘʥʪʝʥʥ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ 

            ɹʘʣʪʠʢʘ-ʈʈʃ 

ʈʝʰʘʝʤʳʝ ʟʘʜʘʯʠ:  

¶ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷ ʪʨʘʩʩ ʈʈʃ;  

¶ ʨʘʩʯʝʪ ʧʦʪʝʨʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ;  

¶ ʨʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʚʷʟʠ;  

¶ ʦʧʪʠʤʠʟʘʮʠʷ ʚʳʩʦʪʳ ʧʦʜʚʝʩʘ ʘʥʪʝʥʥ.  

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʙʝʩʧʝʯʠʚʘʝʪ:  


