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ʉʀʉʊɽʄʓ  ʈɸɼʀʆʉɺʗɿʀ ʀ ʉɽʊʀ 
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ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ  

ʜʣʷ ʩʧʝʮʠʘʣʠʪʝʪʝʪʘ: 10.05.02 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɹʝʟʦʧʘʩʥʦʩʪʴ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ)  

ʂʫʨʩ ʣʝʢʮʠʡ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ, ʟʘʜʘʥʠʝ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ  

ɺʪʦʨʦʝ ʠʟʜʘʥʠʝ ʜʦʧʦʣʥʝʥʥʦʝ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ 
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ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ  

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ 

 

 

 

 

 

ɸ.ʄ. ɻʆʃʀʂʆɺ 

 

ʉʀʉʊɽʄʓ ʈɸɼʀʆʉɺʗɿʀ ʀ ʉɽʊʀ ʊɽʃɽʈɸɼʀʆɺɽʑɸʅʀʗ 

 

 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ  

ʜʣʷ ʩʧʝʮʠʘʣʠʪʝʪʝʪʘ: 10.05.02 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɹʝʟʦʧʘʩʥʦʩʪʴ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ)  

ʂʫʨʩ ʣʝʢʮʠʡ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ, ʟʘʜʘʥʠʝ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ  

ɺʪʦʨʦʝ ʠʟʜʘʥʠʝ ʜʦʧʦʣʥʝʥʥʦʝ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ 
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ʋɼʂ 621.39(075.8) 

ɹɹʂ 32.973(ʷ73) 

ɻ 60        

 ɻʦʣʠʢʦʚ ɸ.ʄ.  

ʉʠʩʪʝʤʳ ʨʘʜʠʦʩʚʷʟʠ ʠ ʩʝʪʠ ʪʝʣʝʨʘʜʠʦʚʝʱʘʥʠʷ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʧʝʮʠʘʣʠʪʝʪʝʪʘ: 

10.05.02 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɹʝʟʦʧʘʩʥʦʩʪʴ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ). ʂʫʨʩ ʣʝʢʮʠʡ, 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ, ʟʘʜʘʥʠʝ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ. ɺʪʦʨʦʝ ʠʟʜʘʥʠʝ 

ʜʦʧʦʣʥʝʥʥʦʝ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ. / ɸ.ʄ.ɻʦʣʠʢʦʚ. ï ʊʦʤʩʢ: ʊʦʤʩʢ. ʛʦʩ. ʫʥ-ʪ ʩʠʩʪʝʤ ʫʧʨ. ʠ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ, 2017. ï 319 ʩ.: ʠʣ. ð (ʋʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʜʣʷ ʚʫʟʦʚ)            

           

       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, 

ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʛʦ ʥʘʟʝʤʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ DVB-T, ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʛʦ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ DVB-S ʠ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʊɺ-ʚʝʱʘʥʠʷ DVB-S2, ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ 

DVB-C ʠ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʘʙʝʣʴʥʦʛʦ ʊɺ-ʚʝʱʘʥʠʷ DVB-ʉ2, ʩʠʩʪʝʤʳ 

ʮʠʬʨʦʚʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ DVB-ʅ ʠ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʊɺ-ʚʝʱʘʥʠʷ DVB-ʅ2.  

       ʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʩʚʦʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʤʧʴʶʪʝʨʥʦʤ 

ʧʨʘʢʪʠʢʫʤʝ, ʟʘʢʣʶʯʘʶʱʠʤʩʷ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʷ ʚ MATLAB 15b ʠ ʠʩʩʪʝʜʘʚʘʥʠʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ. 
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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 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 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 

ʨʘʩʬʦʨʤʠʨʦʚʳʚʘʶʪʩʷ 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 

ʢʦʬɻʬʠʮʠʝʥʪʘ 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). 
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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 

ʵʥʝʨʛʠʠ 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 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 

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


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 ʨʘʟʤʝʱʘʪʴʩʷ 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, ʧʨʝʪʝʥʜʫʶ-

ʱʠʭ 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 ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ 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 ʫʩʪ-

ʨʦʡʩʪʚ. 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 ʙʦʣʴʰʠʥʩʪʚʝ 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 ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʡ 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. 

ɺʳʟʦʚ 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 ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 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 ʩʝʪʝʡ, 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 ʪʨʘʥʢʠʥ-

ʛʦʚʳʭ 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, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ 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 

ʩʫʱʝʩʪʚʝʥʥʦ 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 ʩʠʩʪʝ 

 

 

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 

ʦʙʲ̫ʚʣʷʶʪ 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 - ʂʦʥʬʝʨʝʥʮʠʷ 

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 ʄʆɹʀʃʔʅʆʁ ʉɺʗɿʀ ʉʊɸʅɼɸʈʊɸ GSM 

GSM ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʪʷʤ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ (2 Generation) (1G ð ʘʥʘʣʦʛʦʚʘʷ ʩʦʪʦʚʘʷ 

ʩʚʷʟʴ, 2G ð ʮʠʬʨʦʚʘʷ ʩʦʪʦʚʘʷ ʩʚʷʟʴ, 3G ð ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʮʠʬʨʦʚʘʷ ʩʦʪʦʚʘʷ 

ʩʚʷʟʴ, ʢʦʤʤʫʪʠʨʫʝʤʘʷ ʤʥʦʛʦʮʝʣʝʚʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʝʪʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʀʥʪʝʨʥʝʪ). 

ʄʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʚʳʧʫʩʢʘʶʪʩʷ ʩ ʧʦʜʜʝʨʞʢʦʡ 4 ʯʘʩʪʦʪ: 850 ʄɻʮ, 900 ʄɻʮ, 1800 

ʄɻʮ, 1900 ʄɻʮ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʠʘʧʘʟʦʥʦʚ, ʪʝʣʝʬʦʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʣʘʩʩʳ ʠ 

ʚʘʨʠʘʮʠʶ ʯʘʩʪʦʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

¶ ʆʜʥʦʜʠʘʧʘʟʦʥʥʳʝ ð ʪʝʣʝʬʦʥ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʝ ʚʳʧʫʩʢʘʶʪʩʷ, ʥʦ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʫʯʥʦʛʦ ʚʳʙʦʨʘ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʚ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ ʪʝʣʝʬʦʥʦʚ, ʥʘʧʨʠʤʝʨ Motorola C115, ʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʠʥʞʝʥʝʨʥʦʛʦ ʤʝʥʶ ʪʝʣʝʬʦʥʘ. 

¶ ɼʚʫʭʜʠʘʧʘʟʦʥʥʳʝ (Dual Band) ð ʜʣʷ ɽʚʨʦʧʳ, ɸʟʠʠ, ɸʬʨʠʢʠ, ɸʚʩʪʨʘʣʠʠ 900/1800 ʠ 

850/1900 ʜʣʷ ɸʤʝʨʠʢʠ ʠ ʂʘʥʘʜʳ. 

¶ ʊʨʸʭʜʠʘʧʘʟʦʥʥʳʝ (Tri Band) ð ʜʣʷ ɽʚʨʦʧʳ, ɸʟʠʠ, ɸʬʨʠʢʠ, ɸʚʩʪʨʘʣʠʠ 900/1800/1900 

ʠ 850/1800/1900 ʜʣʷ ɸʤʝʨʠʢʠ ʠ ʂʘʥʘʜʳ. 

¶ ʏʝʪʳʨʝʭʜʠʘʧʘʟʦʥʥʳʝ (Quad Band) ð ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʩʝ ʜʠʘʧʘʟʦʥʳ 

850/900/1800/1900. 

ɺ ʩʪʘʥʜʘʨʪʝ GSM ʧʨʠʤʝʥʷʝʪʩʷ GMSK-ʤʦʜʫʣʷʮʠʷ ʩ ʚʝʣʠʯʠʥʦʡ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦʣʦʩʳ 

ɺʊ ð 0,3, ʛʜʝ ɺ ð ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʬʠʣʴʪʨʘ ʧʦ ʫʨʦʚʥʶ ʤʠʥʫʩ 3 ʜɹ, ʊ ð ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ 

ʙʠʪʘ ʮʠʬʨʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

GSM ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʩʚʷʟʠ. ʇʦ 

ʜʘʥʥʳʤ ʘʩʩʦʮʠʘʮʠʠ GSM (GSMA) ʥʘ ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʧʨʠʭʦʜʠʪʩʷ 82 % ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, 29 % ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ ʠʩʧʦʣʴʟʫʝʪ ʛʣʦʙʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ GSM. ɺ 

GSMA ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʭʦʜʷʪ ʦʧʝʨʘʪʦʨʳ ʙʦʣʝʝ ʯʝʤ 210 ʩʪʨʘʥ ʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ 

GSM ʩʥʘʯʘʣʘ ʦʟʥʘʯʘʣʦ Groupe Sp®cial Mobile, ʧʦ ʥʘʟʚʘʥʠʶ ʛʨʫʧʧʳ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʘʷ 

ʩʦʟʜʘʚʘʣʘ ʩʪʘʥʜʘʨʪ. ʊʝʧʝʨʴ ʦʥ ʠʟʚʝʩʪʝʥ ʢʘʢ Global System for Mobile 

Communications (ɻʣʦʙʘʣʴʥʘʷ ʉʠʩʪʝʤʘ ʜʣʷ ʄʦʙʠʣʴʥʦʡ ʉʚʷʟʠ), ʭʦʪʷ ʩʣʦʚʦ çʉʚʷʟʴè ʥʝ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʦʢʨʘʱʝʥʠʝ. ʈʘʟʨʘʙʦʪʢʘ GSM ʥʘʯʘʣʘʩʴ ʚ 1982 ʛʦʜʫ ʛʨʫʧʧʦʡ ʠʟ 26 ɽʚʨʦʧʝʡʩʢʠʭ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʢʦʤʧʘʥʠʡ. ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦʯʪʦʚʳʭ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ (CEPT), ʩʪʨʝʤʠʣʘʩʴ ʧʦʩʪʨʦʠʪʴ ʝʜʠʥʫʶ ʜʣʷ ʚʩʝʭ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʩʦʪʦʚʫʶ ʩʠʩʪʝʤʫ ʜʠʘʧʘʟʦʥʘ 900 Mɻʮ. ɼʦʩʪʠʞʝʥʠʷ GSM ʩʪʘʣʠ çʦʜʥʠʤʠ ʠʟ 

ʥʘʠʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʳʭ ʜʝʤʦʥʩʪʨʘʮʠʡ ʢʘʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ɽʚʨʦʧʝʡʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝè. 

https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%BE%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/1G
https://ru.wikipedia.org/wiki/2G
https://ru.wikipedia.org/wiki/3G
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BC%D1%83%D1%82%D0%B0%D1%86%D0%B8%D1%8F_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D1%81%D0%B5%D1%82%D0%B8)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/GMSK
http://www.gsmworld.com/
https://ru.wikipedia.org/wiki/1982_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/CEPT


ɺ 1989 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʠʡ ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʀʥʩʪʠʪʫʪ ʉʪʘʥʜʘʨʪʦʚ (ETSI) ʚʟʷʣ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ GSM. ɺ 1990 ʛʦʜʫ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʝʨʚʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. ʉʧʝʮʠʬʠʢʘʮʠʷ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 1991 ʛʦʜʫ. 

ʂʦʤʤʝʨʯʝʩʢʠʝ ʩʝʪʠ GSM ʥʘʯʘʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ɽʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʩʝʨʝʜʠʥʝ 1991 ʛ. 

GSM ʨʘʟʨʘʙʦʪʘʥ ʧʦʟʞʝ, ʯʝʤ ʘʥʘʣʦʛʦʚʘʷ ʩʦʪʦʚʘʷ ʩʚʷʟʴ ʠ ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʙʳʣʘ ʣʫʯʰʝ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ. ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʠʡ ʘʥʘʣʦʛ ð PCS, ʚʳʨʘʩʪʠʣ ʠʟ ʩʚʦʠʭ ʢʦʨʥʝʡ ʩʪʘʥʜʘʨʪʳ 

ʚʢʣʶʯʘʷ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ TDMA ʠ CDMA, ʥʦ ʜʣʷ CDMA ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʘʢ ʠ ʥʝ ʙʳʣʦ ʥʠʢʦʛʜʘ ʧʦʜʪʚʝʨʞʜʝʥʦ. 
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1982 (Groupe Sp®cial Mobile) ð 1990 ʛ. Global System for Mobile Communications. ʇʝʨʚʘʷ 

ʢʦʤʤʝʨʯʝʩʢʘʷ ʩʝʪʴ ʚ ʷʥʚʘʨʝ 1992 ʛ. ʎʠʬʨʦʚʦʡ ʩʪʘʥʜʘʨʪ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʜʦ 9,6 ʢʙʠʪ/ʩ. ʇʦʣʥʦʩʪʴʶ ʫʩʪʘʨʝʣ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜ ʥʝʛʦ ʧʨʝʢʨʘʱʝʥʦ. 

ɺ 1991 ʛʦʜʫ ʙʳʣʠ ʚʚʝʜʝʥʳ ʫʩʣʫʛʠ ʩʪʘʥʜʘʨʪʘ GSM çʌɸɿɸ 1è. 

ɺ ʥʠʭ ʚʭʦʜʷʪ: 

¶ ʇʝʨʝʘʜʨʝʩʘʮʠʷ ʚʳʟʦʚʘ (Call forwarding). ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʚʭʦʜʷʱʠʭ ʟʚʦʥʢʦʚ ʥʘ 

ʜʨʫʛʦʡ ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʦʤʝʨ ʟʘʥʷʪ ʠʣʠ ʘʙʦʥʝʥʪ ʥʝ ʦʪʚʝʯʘʝʪ; ʢʦʛʜʘ 

ʪʝʣʝʬʦʥ ʚʳʢʣʶʯʝʥ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʩʝʪʠ ʠ ʪ. ʧ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʘ 

ʧʝʨʝʘʜʨʝʩʘʮʠʷ ʬʘʢʩʦʚ ʠ ʜʘʥʥʳʭ. 

¶ ɿʘʧʨʝʪ ʚʳʟʦʚʘ (Call barring). ɿʘʧʨʝʪ ʥʘ ʚʩʝ ʚʭʦʜʷʱʠʝ/ʠʩʭʦʜʷʱʠʝ ʟʚʦʥʢʠ; ʟʘʧʨʝʪ ʥʘ 

ʠʩʭʦʜʷʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʟʚʦʥʢʠ; ʟʘʧʨʝʪ ʥʘ ʚʭʦʜʷʱʠʝ ʟʚʦʥʢʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʚʥʫʪʨʠʩʝʪʝʚʳʭ. 

¶ ʆʞʠʜʘʥʠʝ ʚʳʟʦʚʘ (Call waiting). ʕʪʘ ʫʩʣʫʛʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʚʭʦʜʷʱʠʡ ʚʳʟʦʚ ʚʦ 

ʚʨʝʤʷ ʫʞʝ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʨʘʟʛʦʚʦʨʘ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʳʡ ʘʙʦʥʝʥʪ ʠʣʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʫʜʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʚʷʟʠ, ʠʣʠ ʨʘʟʛʦʚʦʨ ʩ ʥʠʤ ʤʦʞʝʪ ʙʳʪʴ ʟʘʚʝʨʰʸʥ. 

¶ ʋʜʝʨʞʘʥʠʝ ʚʳʟʦʚʘ (Call Holding). ʕʪʘ ʫʩʣʫʛʘ ʧʦʟʚʦʣʷʝʪ, ʥʝ ʨʘʟʨʳʚʘʷ ʩʚʷʟʴ ʩ ʦʜʥʠʤ 

ʘʙʦʥʝʥʪʦʤ, ʧʦʟʚʦʥʠʪʴ (ʠʣʠ ʦʪʚʝʪʠʪʴ ʥʘ ʚʭʦʜʷʱʠʡ ʟʚʦʥʦʢ) ʜʨʫʛʦʤʫ ʘʙʦʥʝʥʪʫ. 

¶ ɻʣʦʙʘʣʴʥʳʡ ʨʦʫʤʠʥʛ (Global roaming). ʇʨʠ ʧʦʩʝʱʝʥʠʠ ʣʶʙʦʡ ʠʟ ʩʪʨʘʥ, ʩ ʢʦʪʦʨʦʡ ʚʘʰ 

ʦʧʝʨʘʪʦʨ ʧʦʜʧʠʩʘʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʛʣʘʰʝʥʠʝ, ʚʳ ʤʦʞʝʪʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʦʠʤ ʩʦʪʦʚʳʤ 

ʪʝʣʝʬʦʥʦʤ GSM ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʥʦʤʝʨʘ. 
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ʉʪʘʥʜʘʨʪ GSM Phase 2 ʧʨʠʥʷʪ ʚ 1993 ʛ.
[3]

 ʎʠʬʨʦʚʦʡ ʩʪʘʥʜʘʨʪ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 9,6 ʢʙʠʪ/ʩ. ʉ 1995 ʛ. ʚʢʣʶʯʘʝʪ ʜʠʘʧʘʟʦʥ 1900 ʄɻʮ. ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ 

GSM ð GSM çʌʘʟʘ 2è, ʢʦʪʦʨʳʡ ʟʘʚʝʨʰʠʣʩʷ ʚ 1997 ʛ., ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʘʢʠʝ ʫʩʣʫʛʠ: 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʥʦʤʝʨʘ ʚʳʟʳʚʘʶʱʝʡ ʣʠʥʠʠ (Calling Line Identification Presentation). ʇʨʠ 

ʚʭʦʜʷʱʝʤ ʟʚʦʥʢʝ ʥʘ ʵʢʨʘʥʝ ʚʳʩʚʝʯʠʚʘʝʪʩʷ ʥʦʤʝʨ ʚʳʟʳʚʘʶʱʝʛʦ ʘʙʦʥʝʥʪʘ. 

https://ru.wikipedia.org/wiki/1989_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/ETSI
https://ru.wikipedia.org/wiki/1990_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1991_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1991
https://ru.wikipedia.org/wiki/TDMA
https://ru.wikipedia.org/wiki/CDMA
https://ru.wikipedia.org/wiki/%D0%AF%D0%BD%D0%B2%D0%B0%D1%80%D1%8C
https://ru.wikipedia.org/wiki/1992
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B0%D0%B4%D1%80%D0%B5%D1%81%D0%B0%D1%86%D0%B8%D1%8F_%D0%B2%D1%8B%D0%B7%D0%BE%D0%B2%D0%B0_(%D0%BF%D0%B5%D1%80%D0%B5%D0%B0%D0%B4%D1%80%D0%B5%D1%81%D0%B0%D1%86%D0%B8%D1%8F_%D0%B7%D0%B2%D0%BE%D0%BD%D0%BA%D0%BE%D0%B2)
https://ru.wikipedia.org/wiki/1993
https://ru.wikipedia.org/wiki/GSM#cite_note-3
https://ru.wikipedia.org/wiki/1995
https://ru.wikipedia.org/wiki/1997
https://ru.wikipedia.org/wiki/Caller_ID


¶ ɸʥʪʠʦʧʨʝʜʝʣʠʪʝʣʴ ʥʦʤʝʨʘ (Calling Line Identification Restriction). ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ 

ʫʩʣʫʛʠ ʤʦʞʥʦ ʟʘʧʨʝʪʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʥʦʤʝʨʘ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʩ ʜʨʫʛʠʤ 

ʘʙʦʥʝʥʪʦʤ. 

¶ ɻʨʫʧʧʦʚʦʡ ʚʳʟʦʚ (Multi party). ʈʝʞʠʤ ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʠ ʠʣʠ ʢʦʥʬʝʨʝʥʮ-ʩʚʷʟʠ 

ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʜʦ ʧʷʪʠ ʘʙʦʥʝʥʪʦʚ ʚ ʛʨʫʧʧʫ ʠ ʚʝʩʪʠ ʧʝʨʝʛʦʚʦʨʳ ʤʝʞʜʫ ʚʩʝʤʠ ʯʣʝʥʘʤʠ 

ʛʨʫʧʧʳ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

¶ ʉʦʟʜʘʥʠʝ ʟʘʢʨʳʪʦʡ ʛʨʫʧʧʳ ʜʦ ʜʝʩʷʪʠ ʘʙʦʥʝʥʪʦʚ (Closed User Group). ʇʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʛʨʫʧʧʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʣʝʥʳ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʩʚʷʟʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʏʘʱʝ ʚʩʝʛʦ ʢ ʵʪʦʡ ʫʩʣʫʛʝ ʧʨʠʙʝʛʘʶʪ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʪʝʨʤʠʥʘʣʳ ʩʚʦʠʤ 

ʩʣʫʞʘʱʠʤ ʜʣʷ ʨʘʙʦʪʳ. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʪʦʠʤʦʩʪʠ ʨʘʟʛʦʚʦʨʘ. ʉʶʜʘ ʚʭʦʜʷʪ ʪʘʡʤʝʨ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪ ʚʨʝʤʷ ʥʘ 

ʣʠʥʠʠ, ʠ ʩʯʸʪʯʠʢ ʟʚʦʥʢʦʚ. ʊʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʵʪʦʡ ʫʩʣʫʛʝ ʤʦʞʥʦ ʧʨʦʚʝʨʷʪʴ ʦʩʪʘʚʰʠʡʩʷ ʥʘ 

ʩʯʸʪʝ ʢʨʝʜʠʪ. ɺʦʟʤʦʞʥʘ ʠ ʜʨʫʛʘʷ ʫʩʣʫʛʘ: çʉʦʚʝʪ ʧʦ ʦʧʣʘʪʝè (Advice of Charge). ʇʦ 

ʪʨʝʙʦʚʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʚʝʨʢʘ ʩʪʦʠʤʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʟʛʦʚʦʨʘ ʚ ʪʦ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʘʧʧʘʨʘʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʚʷʟʠ. 

¶ ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʥʠʠ (Alternative Line Service). ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʧʨʠʦʙʨʝʩʪʠ ʜʚʘ ʥʦʤʝʨʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʧʠʩʘʥʳ ʢ ʦʜʥʦʤʫ ʤʦʜʫʣʶ SIM. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʚʷʟʴ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʜʚʫʤ ʣʠʥʠʷʤ, ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʜʚʫʭ ʩʯʝʪʦʚ, ʜʚʫʭ ʛʦʣʦʩʦʚʳʭ ʷʱʠʢʦʚ 

ʠ ʪ. ʧ. 

¶ ʂʦʨʦʪʢʠʝ ʪʝʢʩʪʦʚʳʝ ʩʦʦʙʱʝʥʠʷ (Short Message Service). ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʸʤʘ ʠ 

ʧʝʨʝʜʘʯʠ ʢʦʨʦʪʢʠʭ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ (ʜʦ 160 ʟʥʘʢʦʚ). 

¶ ʉʠʩʪʝʤʘ ʛʦʣʦʩʦʚʳʭ ʩʦʦʙʱʝʥʠʡ (Voice Mail). ʋʩʣʫʛʘ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʚʦʜʠʪʴ ʚʭʦʜʷʱʠʝ ʟʚʦʥʢʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʘʚʪʦʦʪʚʝʪʯʠʢ (ʛʦʣʦʩʦʚʘʷ ʧʦʯʪʘ). ʇʦʣʴʟʦʚʘʪʴʩʷ 

ʵʪʠʤ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʫ ʘʙʦʥʝʥʪʘ ʘʢʪʠʚʠʟʠʨʦʚʘʥʘ ʫʩʣʫʛʘ çʧʝʨʝʘʜʨʝʩʘʮʠʷ 

ʚʳʟʦʚʦʚè. 

ʉʪʘʥʜʘʨʪ GSM Phase 2 ʩʯʠʪʘʝʪʩʷ ʫʩʪʘʨʝʚʰʠʤ; ʥʦ ʪʘʢ ʢʘʢ ʩʪʘʥʜʘʨʪ GSM ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʦʙʨʘʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʪʦ ʩʪʘʨʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʪʝʣʝʬʦʥʳ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ (ʠ ʨʘʙʦʪʘʶʪ) ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʷʭ. 

GSM Phase 2+ 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ GSM çʌɸɿɸ 2+è ʥʝ ʩʚʷʟʘʥ ʩ ʢʦʥʢʨʝʪʥʳʤ 

ʛʦʜʦʤ ʚʥʝʜʨʝʥʠʷ. ʅʦʚʳʝ ʫʩʣʫʛʠ ʠ ʬʫʥʢʮʠʠ ʩʪʘʥʜʘʨʪʠʟʠʨʫʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʧʦʩʣʝ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ. ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʵʪʘʧʫ çʌʘʟʘ 2+è 

ʧʨʦʚʦʜʠʣʠʩʴ ɽʚʨʦʧʝʡʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʵʣʝʢʪʨʦʩʚʷʟʠ (ETSI). ʂʦʣʠʯʝʩʪʚʦ 

ʫʞʝ ʚʥʝʜʨʸʥʥʳʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ ʫʪʚʝʨʞʜʝʥʠʷ ʫʩʣʫʛ ʧʨʝʚʳʰʘʝʪ 50. ʉʨʝʜʠ ʥʠʭ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

- ʫʣʫʯʰʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ SIM-ʢʘʨʪʳ; 

https://ru.wikipedia.org/wiki/Short_Message_Service
https://ru.wikipedia.org/wiki/Voice_Mail
https://ru.wikipedia.org/wiki/ETSI


- ʫʣʫʯʰʝʥʥʦʝ ʧʦʣʥʦʩʢʦʨʦʩʪʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʨʝʯʠ EFR (Enhanced Full Rate); 

- ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ GSM ʠ DECT; 

- ʧʦʚʳhʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʙʣʘʛʦʜʘʨʷ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ GPRS 

(General Packet RadioService) ʠʣʠ ʟʘ ʩʯʸʪ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʢʦʤʤʫʪʠʨʫʝʤʳʤ 

ʢʘʥʘʣʘʤ HSCSD (High Speed Circuit Switched Data). 

ʉʪʘʥʜʘʨʪʳ ʠ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ 

ʉʪʘʥʜʘʨʪʳ GSM ʩʦʟʜʘʶʪʩʷ ʠ ʧʫʙʣʠʢʫʶʪʩʷ ɽʚʨʦʧʝʡʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɼʦʢʫʤʝʥʪʳ ʦʙʦʟʥʘʯʘʶʪʩʷ GSM nn.nn, ʥʘʧʨʠʤʝʨ ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʝʥ ʩʪʘʥʜʘʨʪ ʥʘ GSM SIM-ʢʘʨʪʦʯʢʠ GSM 11.11. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʦʪʦʚʦʡ ʩʚʷʟʠ.         

ʉʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʫʞʝ ʠ ʤʦʨʘʣʴʥʦ, ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʣʘ, ʯʘʩʪʴ ʥʝ ʥʘʰʣʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ ʜʨʫʛʠʝ, ʥʘʧʨʦʪʠʚ, ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ ʥʘʰʣʠ ʩʦʪʥʠ 

ʤʠʣʣʠʦʥʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʦʪ ʩʧʠʩʦʢ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ: 

* AMPS 

* DAMPS 

* NMT-450 

* GSM 900,1800,1900 

* CDMA 

*DECT 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʙʣʘʛʦʜʘʨʷ ʦʪʣʠʯʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ 

(ʧʝʨʝʜʘʯʘ SMS, MMS, EMS, ʬʘʢʩʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʚ ʠʥʪʝʨʥʝʪ ʧʦ GPRS, ʩʠʩʪʝʤʘ GPS 

ʠ ʪ.ʜ.), ʥʘʰʣʠ ʧʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʳʝ ʩʪʘʥʜʘʨʪʳ GSM ʠ CDMA. 

GSM-900 

ʎʠʬʨʦʚʦʡ ʩʪʘʥʜʘʨʪ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 890 ʜʦ 915 ʄɻʮ (ʦʪ ʪʝʣʝʬʦʥʘ 

ʢ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ) ʠ ʦʪ 935 ʜʦ 960 ʄɻʮ (ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʢ ʪʝʣʝʬʦʥʫ). 

ʂʦʣʠʯʝʩʪʚʦ ʨʝʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʯʝʤ ʥʘʧʠʩʘʥʦ ʚʳʰʝ ʚ ʪʘʙʣʠʮʝ, ʪ.ʢ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʝʱʝ ʠ ʚʨʝʤʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ TDMA, ʪ.ʝ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʯʘʩʪʦʪʝ 

ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʝʩʢʦʣʴʢʦ ʘʙʦʥʝʥʪʦʚ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ GSM-900 ʙʳʣ ʨʘʩʰʠʨʝʥ ʜʦ 880ð915 ʄɻʮ (MS -> 

BTS) ʠ 925ð960 ʄɻʮ (MS <- BTS), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 50. ʊʘʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʙʳʣʘ ʥʘʟʚʘʥʘ E-GSM (extended GSM). 

GSM-1800 

ʄʦʜʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʘ GSM-900, ʮʠʬʨʦʚʦʡ ʩʪʘʥʜʘʨʪ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʚ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ ʦʪ 1710 ʜʦ 1880 ʄɻʮ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

https://ru.wikipedia.org/wiki/DECT
https://ru.wikipedia.org/wiki/HSCSD
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D1%82%D0%B5%D0%BB%D0%B5%D0%BA%D0%BE%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D1%85_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D1%82%D0%B5%D0%BB%D0%B5%D0%BA%D0%BE%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D1%85_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/SIM-%D0%BA%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/TDMA


¶ ʄʘʢʩʠʤʘʣʴʥʘʷ ʠʟʣʫʯʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʩʪʘʥʜʘʨʪʘ GSM-1800 ð 1 

ɺʪ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʫ GSM-900 ð 2 ɺʪ. ɹʦʣʴʰʝʝ ʚʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ. 

¶ ɺʳʩʦʢʘʷ ʸʤʢʦʩʪʴ ʩʝʪʠ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʬʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʪʘʥʜʘʨʪʘʭ GSM-

900 ʠ GSM-1800, ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʦʡ ʘʧʧʘʨʘʪ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʩʝʪʠ GSM-900, ʥʦ, ʧʦʧʘʜʘʷ 

ʚ ʟʦʥʫ GSM-1800, ʧʝʨʝʢʣʶʯʘʝʪʩʷ ð ʚʨʫʯʥʫʶ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʫ 

ʨʘʮʠʦʥʘʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʦʪʥʳʡ ʨʝʩʫʨʩ, ʘ ʢʣʠʝʥʪʘʤ ð ʵʢʦʥʦʤʠʪʴ ʜʝʥʴʛʠ ʟʘ ʩʯʸʪ 

ʥʠʟʢʠʭ ʪʘʨʠʬʦʚ. ɺ ʦʙʝʠʭ ʩʝʪʷʭ ʘʙʦʥʝʥʪ ʧʦʣʴʟʫʝʪʩʷ ʦʜʥʠʤ ʥʦʤʝʨʦʤ. ʅʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʧʧʘʨʘʪʘ ʚ ʜʚʫʭ ʩʝʪʷʭ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʵʪʠ ʩʝʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʡ 

ʢʦʤʧʘʥʠʠ, ʠʣʠ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʘʭ, ʟʘʢʣʶʯʝʥʦ 

ʩʦʛʣʘʰʝʥʠʝ ʦ ʨʦʫʤʠʥʛʝ. 

ʉʝʪʴ GSM 900-1800 ð ʵʪʦ ʝʜʠʥʘʷ ʩʝʪʴ, ʩ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʦʡ, ʣʦʛʠʢʦʡ ʠ ʤʦʥʠʪʦʨʠʥʛʦʤ ʚ 

ʢʦʪʦʨʦʡ ʪʝʣʝʬʦʥ ʥʠʢʫʜʘ ʥʝ ʧʝʨʝʢʣʶʯʘʝʪʩʷ. ɺʨʫʯʥʫʶ ʤʦʞʥʦ ʪʦʣʴʢʦ ʟʘʧʨʝʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʜʠʥ ʠʟ ʜʠʘʧʘʟʦʥʦʚ ʚ ʪʝʩʪʦʚʳʭ ʠʣʠ ʦʯʝʥʴ ʩʪʘʨʳʭ ʘʧʧʘʨʘʪʘʭ. 

ʇʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʦʥʘ ʦʭʚʘʪʘ ʜʣʷ ʢʘʞʜʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʪʘʥʜʘʨʪʘʭ GSM-900, AMPS/DAMPS-800, NMT-450. ʅʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ʏʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ ʠʟʣʫʯʝʥʠʷ, ʪʝʤ ʭʫʞʝ ʧʨʦʥʠʢʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʨʘʜʠʦʚʦʣʥ ʚ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ. 

ɼʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʚ GSM ʣʠʤʠʪʠʨʦʚʘʥʘ ʟʘʜʝʨʞʢʦʡ ʩʠʛʥʘʣʘ Timing advance ʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 

35 ʢʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ extended cell ʚʦʟʨʘʩʪʘʝʪ ʜʦ 75 ʢʤ. ʇʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʦ 

ʪʦʣʴʢʦ ʚ ʤʦʨʝ, ʧʫʩʪʳʥʝ ʠ ʛʦʨʘʭ. 

CDMA  

ʊʠʧ ʩʪʘʥʜʘʨʪʘ: ʮʠʬʨʦʚʦʡ 

ʇʦʣʦʩʘ ʯʘʩʪʦʪ: 1,23 ʄɻʮ 

ʉʪʘʪʫʩ: ɸʢʪʠʚʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ʊʝʭʥʦʣʦʛʠʷ CDMA (ʩʠʩʪʝʤʘ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʢʦʜʦʚʳʤ 

ʨʘʟʜʝʣʝʥʠʝʤ) ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʚʦʝʥʥʳʭ ʮʝʣʝʡ ʉʐɸ, ʥʦ, ʙʣʘʛʦʜʘʨʷ ʦʪʣʠʯʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʥʘʰʣʘ ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʚ ʛʨʘʞʜʘʥʩʢʦʡ ʩʚʷʟʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

* ʉʠʛʥʘʣ ʢʘʞʜʦʛʦ ʘʙʦʥʝʥʪʘ ʤʦʜʫʣʠʨʫʝʪʩʷ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʤ, ʫʥʠʢʘʣʴʥʳʤ ʢʦʜʦʤ 

(ʰʫʤʦʧʦʜʦʙʥʳʤ ʩʠʛʥʘʣʦʤ, ʦʪʧʨʘʚʣʷʝʤʳʤ ʢʣʠʝʥʪʫ ʚ ʥʘʯʘʣʝ ʨʘʟʛʦʚʦʨʘ). ʅʝʩʫʱʘʷ ʯʘʩʪʦʪʘ 

ʩʠʛʥʘʣʘ ʤʝʥʷʝʪʩʷ, ʩʦʛʣʘʩʥʦ ʵʪʦʤʫ ʩʣʫʯʘʡʥʦʤʫ ʧʨʘʚʠʣʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʟʢʦʧʦʣʦʩʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʩʰʠʨʷʝʪʩʷ ʚʦ ʚʩʶ ʰʠʨʠʥʫ ʯʘʩʪʦʪʥʦʛʦ 

ʩʧʝʢʪʨʘ (1,23 ʄɻʮ ʚ ʩʣʫʯʘʝ CDMA). ɺ ʧʨʠʝʤʥʠʢʝ ʩʠʛʥʘʣ ʜʝʤʦʜʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʠʜʝʥʪʠʯʥʦʛʦ ʢʦʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟʥʘʯʘʣʴʥʳʡ ʩʠʛʥʘʣ. ʅʦ ʚ ʪʦ ʞʝ 

https://ru.wikipedia.org/wiki/GSM-900
https://ru.wikipedia.org/wiki/AMPS
https://ru.wikipedia.org/wiki/DAMPS
https://ru.wikipedia.org/wiki/Nordic_Mobile_Telephone
https://en.wikipedia.org/wiki/Timing_advance


ʚʨʝʤʷ ʩʠʛʥʘʣʳ ʦʩʪʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʠʝʤʥʠʢʘ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ 

ʨʘʩʰʠʨʝʥʥʳʤʠ ʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʠʤ ʣʠʰʴ ʢʘʢ ʰʫʤ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʰʘʶʱʠʡ ʥʦʨʤʘʣʴʥʦʡ 

ʨʘʙʦʪʝ ʧʨʠʝʤʥʠʢʘ. 

* ʆʪʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʰʫʤʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ - ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ CDMA-ʩʝʪʝʡ. 

* ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʧʨʠ ʥʠʟʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ. 

* ɹʦʣʴʰʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ GSM, ʝʤʢʦʩʪʴ ʩʝʪʠ. 

* ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʩʚʷʟʠ ʚ ʟʜʘʥʠʷʭ. 

NMT -450 

ʊʠʧ ʩʪʘʥʜʘʨʪʘ: ʘʥʘʣʦʛʦʚʳʡ 

ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ: 453-468 ʄɻʮ 

ʉʪʘʪʫʩ: ʫʩʪʘʨʝʣ ʠ ʤʦʨʘʣʴʥʦ, ʠ ʬʠʟʠʯʝʩʢʠ 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: NMT-450 (Nordic Mobile Telephone) ʨʘʟʨʘʙʦʪʘʥ ʩʢʘʥʜʠʥʘʚʩʢʠʤʠ 

ʫʯʝʥʳʤʠ. ʇʝʨʚʳʝ ʩʦʪʦʚʳʝ ʩʝʪʠ ʚ ʈʦʩʩʠʠ ʩʪʨʦʠʣʠʩʴ ʠʤʝʥʥʦ ʥʘ ʙʘʟʝ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ - 

ʬʝʜʝʨʘʣʴʥʘʷ ʩʝʪʴ "ʉʆʊɽʃ" ʨʘʙʦʪʘʣʘ ʠʤʝʥʥʦ ʥʘ NMT. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

* ɹʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʠʷ ʦʜʥʠʤ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ, ʘ ʟʥʘʯʠʪ, ʤʝʥʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʩʝʪʠ. 

* ʄʘʣʦʝ ʟʘʪʫʭʘʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʜʣʷ ʈʦʩʩʠʠ ʩ ʝʝ ʧʣʦʪʥʦʩʪʴʶ 

ʟʘʩʝʣʝʥʠʷ - ʦʛʨʦʤʥʳʡ ʧʣʶʩ. 

* ʉʠʛʥʘʣ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʤʦʞʝʪ ʜʦʙʠʚʘʪʴ ʥʘ 100 ʢʠʣʦʤʝʪʨʦʚ! 

* ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʪʘʥʜʘʨʪ - ʘʥʘʣʦʛʦʚʳʡ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʝʨʝʜʘʯʠ ʨʝʯʠ - ʦʪʩʫʪʩʪʚʫʝʪ ʛʨʫʙʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʛʦʣʦʩʦʚʳʭ ʦʪʩʯʝʪʦʚ. 

* ʇʣʦʭʘʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʘʩʪʦʪ. ʋʨʦʚʝʥʴ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 

ʧʦʤʝʭ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ, ʩʢʘʞʝʤ, ʥʘ 800, 900 ʠ 1800 ʄɻʮ. 

* ʆʪʩʫʪʩʪʚʠʝ ʩʝʢʨʝʪʥʦʩʪʠ ʨʘʟʛʦʚʦʨʦʚ - ʠʭ ʤʦʞʥʦ ʩʣʫʰʘʪʴ ʋʂɺ-ʧʨʠʝʤʥʠʢʦʤ. 

* ʅʠʟʢʘʷ ʝʤʢʦʩʪʴ ʩʝʪʝʡ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʤʘʩʩʦʚʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪ ʚ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʘʭ. 

* ʉʧʠʩʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʠʟʜʝʚʘʪʝʣʴʩʢʠ ʧʫʩʪ. 

* NMT-ʪʨʫʙʢʠ ʚʝʩʷʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ ʩʚʦʠʭ ʮʠʬʨʦʚʳʭ ʩʦʙʨʘʪʴʝʚ ʠ ʢʨʘʡʥʝ 

ʨʘʩʪʦʯʠʪʝʣʴʥʳ ʚ ʧʣʘʥʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʟʜʦʨʦʚʴʷ ʚʣʘʜʝʣʴʮʘ. 

AMPS 

ʊʠʧ ʩʪʘʥʜʘʨʪʘ: ʘʥʘʣʦʛʦʚʳʡ 

ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ: 825-890 ʄɻʮ 

ʉʪʘʪʫʩ: ʫʩʪʘʨʝʣ ʠ ʤʦʨʘʣʴʥʦ, ʠ ʬʠʟʠʯʝʩʢʠ 



ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ɺ ʢʦʥʮʝ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʘʤʝʨʠʢʘʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʨʘʟʨʘʙʦʪʘʣʠ 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʩʚʦʝʡ ʩʪʨʘʥʳ ʩʪʘʥʜʘʨʪ AMPS (Advanced Mobile Phone Service - 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʦʙʠʣʴʥʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʠʩʪʝʤʘ). ɿʘʚʦʝʚʘʚ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʜʨʫʛʠʭ 

ʩʪʨʘʥʘʭ, ʚ 1993 ʩʪʘʥʜʘʨʪ ʧʨʠʰʝʣ ʚ ʈʦʩʩʠʶ. ʊʘʢʠʝ ʩʝʪʠ ʧʦ ʩʝʡ ʜʝʥʴ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ 55 

ʨʝʛʠʦʥʘʭ, ʯʘʩʪʴ ʠʟ ʥʠʭ ʨʘʙʦʪʘʝʪ ʚ ʘʥʘʣʦʛʦʚʦʤ ʩʪʘʥʜʘʨʪʝ AMPS, ʯʘʩʪʴ - ʚ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʤ ʮʠʬʨʦʚʦʤ D-AMPS. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

* ɹʦʣʝʝ ʚʳʩʦʢʘʷ, ʯʝʤ ʫ NMT-450, ʝʤʢʦʩʪʴ ʩʝʪʝʡ. 

* ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʧʦʤʝʭ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʫʝʤʦʤʫ 

ʯʘʩʪʦʪʥʦʤʫ ʜʠʘʧʘʟʦʥʫ. 

* ɹʦʣʝʝ ʥʘʜʝʞʥʘʷ, ʯʝʤ ʫ NMT-450, ʩʚʷʟʴ ʚ ʧʦʤʝʱʝʥʠʷʭ. 

* ʄʝʥʴʰʘʷ ʟʦʥʘ ʫʩʪʦʡʯʠʚʦʡ ʩʚʷʟʠ ʜʣʷ ʦʜʥʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʯʪʦ ʚʳʥʫʞʜʘʝʪ ʦʧʝʨʘʪʦʨʦʚ 

ʩʪʘʚʠʪʴ ʠʭ ʙʣʠʞʝ ʜʨʫʛ ʢ ʜʨʫʛʫ - ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ. 

* ʇʦʯʪʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɽʚʨʦʧʝ ʠ ɸʟʠʠ. 

AMPS ʫʞʝ ʜʘʚʥʳʤ-ʜʘʚʥʦ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣ, ʠ ʚ 1990 ʛ. ʚ ʉʐɸ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ D-AMPS. 

D-AMPS 

ʊʠʧ ʩʪʘʥʜʘʨʪʘ: ʮʠʬʨʦʚʦʡ 

ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ: 825-890 ʄɻʮ 

ʉʪʘʪʫʩ: ʫʩʪʘʨʝʣ ʤʦʨʘʣʴʥʦ 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ʂʦʛʜʘ AMPS ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣ - ʘ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ, ʚ 

1990 ʛʦʜʫ - ʚ ʐʪʘʪʘʭ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ D-AMPS. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

* ɽʤʢʦʩʪʴ ʩʝʪʝʡ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʚʳʰʝ, ʯʝʤ ʫ NMT-450 ʠ AMPS. 

* ɺʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʙʠʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʢʘʢ ʚ ʮʠʬʨʦʚʦʤ, ʪʘʢ ʠ ʚ ʘʥʘʣʦʛʦʚʦʤ 

ʨʝʞʠʤʘʭ. 

* ʈʘʩʰʠʨʝʥʥʳʡ ʩʧʝʢʪʨ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ. 

* ɽʤʢʦʩʪʴ DAMPS-ʩʝʪʝʡ ʥʠʞʝ, ʯʝʤ ʚ ʧʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʥʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʘʥʘʣʦʛʦʚʳʭ. 

GPRS 

ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʪʘʥʜʘʨʪʘ GSM ʥʘ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ - ʤʘʢʩʠʤʫʤ 9,6 ʂʙʠʪ/ʩ, ʜʘ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʦʚʘʥ ʜʦʚʦʣʴʥʦ ʫʙʦʛʦ - ʧʦʜ ʜʘʥʥʳʝ 

ʚʳʜʝʣʷʝʪʩʷ ʦʜʠʥ ʛʦʣʦʩʦʚʦʡ ʢʘʥʘʣ; ʦʧʣʘʪʘ ʫʩʣʫʛʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ 

ʚʨʝʤʝʥʠ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠʯʝʤ ʧʦ ʪʘʨʠʬʘʤ, ʚʝʩʴʤʘ ʩʭʦʞʠʤ ʩ ʨʝʯʝʚʳʤʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʪʘʥʜʘʨʪ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ GPRS (General Packet Radio Service - 

ʫʩʣʫʛʘ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ). 



ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʣʦʞʠʣʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʫʞʝ ʩʦʚʩʝʤ ʜʨʫʛʠʝ ʫʩʣʦʚʠʷ - 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 171,2 ʂʙʠʪ/ʩ, ʘ ʦʧʣʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʭʦʜʷ 

ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʣʴʥʦ ʧʝʨʝʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʘʬʠʢʘ. 

ɺ GSM-ʩʝʪʷʭ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ GPRS-ʤʦʜʫʣʷʤʠ, ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʨʝʩʫʨʩ. ʅʝ ʚʜʘʚʘʷʩʴ ʚ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʝʪʘʣʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʚʳʠʛʨʳʰ ʚ ʩʢʦʨʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʠʭ ʩʚʦʙʦʜʥʳʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʢʘʥʘʣʦʚ. ʊʫʪ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʩʝʪʝʚʦʛʦ ʠ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʢʦʣʴʢʦ ʟʘʛʨʫʟʢʦʡ ʩʝʪʠ - ʪʘʢ, ʠʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ 

ʤʦʛʫ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʚ ʈʦʩʩʠʠ ʚ ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʫ ʪʝʙʷ ʥʝ 

ʧʨʝʚʳʩʠʪ 5-6 ʂʙʠʪ/ʩ. 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʧʘʢʝʪʳ ʜʘʥʥʳʭ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʡ ʧʨʠʦʨʠʪʝʪ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʣʦʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ GPRS ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʧʝʨʝʜʘʯʠ ʨʝʯʠ. 

ʉʠʩʪʝʤʘ GPRS ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʤʦʜʫʣʝʡ: SGSN (Serving GPRS Support Node - 

ʫʟʝʣ ʧʦʜʜʝʨʞʢʠ GPRS) ʠ GGSN (Gateway GPRS Support Node - ʰʣʶʟʦʚʦʡ ʫʟʝʣ GPRS). ɺ 

ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ SGSN ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʘʥʘʣʦʛʦʤ ʢʦʤʤʫʪʘʪʦʨʘ ʩʝʪʠ GSM. SGSN 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʚʢʫ ʧʘʢʝʪʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʨʝʝʩʪʨʦʤ 

ʘʙʦʥʝʥʪʦʚ, ʧʨʦʚʝʨʷʝʪ, ʨʘʟʨʝʰʝʥʳ ʣʠ ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʫʩʣʫʛʠ, ʚʝʜʝʪ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʨʛʘʥʠʟʫʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʚʥʦʚʴ ʧʨʠʙʳʚʰʠʭ ʘʙʦʥʝʥʪʦʚ ʠ ʪ.ʧ. 

ʅʘʟʥʘʯʝʥʠʝ GGSN ʣʝʛʢʦ ʧʦʥʷʪʴ ʠʟ ʨʘʩʰʠʬʨʦʚʢʠ ʥʘʟʚʘʥʠʷ - ʵʪʦ ʰʣʶʟ ʤʝʞʜʫ ʩʦʪʦʚʦʡ 

ʩʝʪʴʶ (ʚʝʨʥʝʝ, SGSN) ʠ ʚʥʝʰʥʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʝʪʷʤʠ (ʠʥʪʝʨʥʝʪʦʤ, ʧʨʦʚʘʡʜʝʨʩʢʠʤʠ 

Intranet-ʩʝʪʷʤʠ ʠ ʪ.ʜ.). 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ GGSN, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʝʪʩʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ (ʦʙʳʯʥʦ ʩʦʚʤʝʱʝʥʥʘʷ 

ʩ NAT'ʦʤ) ʧʘʢʝʪʦʚ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʘʙʦʥʝʥʪʦʤ ʯʝʨʝʟ SGSN. ɺʪʦʨʠʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ GGSN 

ʷʚʣʷʶʪʩʷ: ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʳʜʘʯʘ IP-ʘʜʨʝʩʦʚ (ʘ-ʣʷ DHCP-ʩʝʨʚʝʨ :)), ʦʪʩʣʝʞʠʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʥʝʰʥʠʭ ʩʝʪʷʭ, ʧʦʜʩʯʝʪ ʪʨʘʬʠʢʘ, ʪʘʨʠʬʠʢʘʮʠʷ ʠ ʪ.ʜ. 

ɹʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʩʠʩʪʝʤʳ GPRS, ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ 

ʯʠʩʣʦ SGSN ʠ GGSN ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʭ ʩʫʤʤʘʨʥʦʛʦ ʪʨʘʬʠʢʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʨʘʙʦʪʳ ʩ GPRS ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʣʝʬʦʥ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ. 

ʆʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʦʛʦ ʪʝʣʝʬʦʥʘ - ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʣʘʩʩ GPRS. ʕʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʘʧʧʘʨʘʪ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ - ʥʘʧʦʤʥʶ, ʯʪʦ ʦʜʠʥ ʢʘʥʘʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 13,4 

ʂʙʠʪ/ʩ. 



ʉʘʤʳʤ ʧʝʨʚʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʪʝʣʝʬʦʥʦʚ ʩ GPRS ʩʪʘʣʘ ʬʨʘʥʮʫʟʩʢʘʷ ʬʠʨʤʘ Sagem - ʥʘ 

ʧʨʦʭʦʜʷʱʝʡ ʚ ɾʝʥʝʚʝ ʚʳʩʪʘʚʢʝ Telecom'99 ʦʥʘ ʧʨʝʜʩʪʘʚʠʣʘ ʪʝʣʝʬʦʥ Sagem MC-850, 

ʠʤʝʶʱʠʡ 3 ʢʘʥʘʣʘ ʥʘ ʧʨʠʝʤ ʠ 1 ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʣʝʬʦʥʳ ʩʧʦʩʦʙʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʩʷʪʴ ʠ ʙʦʣʝʝ ʢʘʥʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʯʪʦ, ʪʝʦʨʝʪʠʯʝʩʢʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʣʠʯʥʫʶ ʩʢʦʨʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ - ʜʦ 20 ʢʠʣʦʙʘʡʪ ʚ 

ʩʝʢʫʥʜʫ. 

ɺ ʩʪʘʥʜʘʨʪʝ GSM ʦʧʨʝʜʝʣʝʥʳ 4 ʜʠʘʧʘʟʦʥʘ ʨʘʙʦʪʳ (ʝʱʸ ʝʩʪʴ ʧʷʪʳʡ): 

 

 

900/1800 ʄɻʮ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ɽʚʨʦʧʝ, ɸʟʠʠ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ GSM-900 GSM-1800 

ʏʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ MS ʠ ʧʨʠʸʤʘ BTS (uplink), ʄɻʮ 890 ð 915 1710 ð 1785 

ʏʘʩʪʦʪʳ ʧʨʠʸʤʘ MS ʠ ʧʝʨʝʜʘʯʠ BTS (downlink), 

ʄɻʮ 
935 ð 960 1805 ð 1880 

ɼʫʧʣʝʢʩʥʳʡ ʨʘʟʥʦʩ ʯʘʩʪʦʪ ʧʨʠʸʤʘ ʠ ʧʝʨʝʜʘʯʠ, ʄɻʮ 45 95 

ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʩ ʰʠʨʠʥʦʡ 1 

ʢʘʥʘʣʘ ʩʚʷʟʠ ʚ 200 ʢɻʮ 
124 374 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʢɻʮ 200 200 

 

 

850/1900 ʄɻʮ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʉʐɸ, ʂʘʥʘʜʝ, ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ʃʘʪʠʥʩʢʦʡ 

ɸʤʝʨʠʢʠ ʠ ɸʬʨʠʢʠ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ GSM-850 GSM-1900 

ʏʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ MS ʠ ʧʨʠʸʤʘ BTS, ʄɻʮ 824 ð 849 1850 ð 1910 

ʏʘʩʪʦʪʳ ʧʨʠʸʤʘ MS ʠ ʧʝʨʝʜʘʯʠ BTS, ʄɻʮ 869 ð 894 1930 ð 1990 

ɼʫʧʣʝʢʩʥʳʡ ʨʘʟʥʦʩ ʯʘʩʪʦʪ ʧʨʠʸʤʘ ʠ ʧʝʨʝʜʘʯʠ, 

ʄɻʮ 
45 80 

 

ʉʪʨʫʢʪʫʨʘ GSM 

ʉʠʩʪʝʤʘ GSM ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʧʦʜʩʠʩʪʝʤ: 

¶ ʧʦʜʩʠʩʪʝʤʘ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BSS ð Base Station Subsystem), 

¶ ʧʦʜʩʠʩʪʝʤʘ ʢʦʤʤʫʪʘʮʠʠ (NSS ð Network Switching Subsystem), 

¶ ʮʝʥʪʨ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (OMC ð Operation and Maintenance Centre). 

https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D0%BF%D0%B0%D0%B7%D0%BE%D0%BD_%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D1%86_(%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D1%86_(%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F


ɺ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩ ʦʙʦʨʫʜʦʚʘʥʠʷ GSM ʚʳʜʝʣʝʥʳ ʪʝʨʤʠʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ð 

ʧʦʜʚʠʞʥʳʝ ʩʪʘʥʮʠʠ (MS ð Mobile Station), ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʤʦʙʠʣʴʥʳʝ (ʩʦʪʦʚʳʝ) 

ʪʝʣʝʬʦʥʳ. 

 

ʇʦʜʩʠʩʪʝʤʘ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

 

 

ʈʠʩ.5.1. ɸʥʪʝʥʥʳ ʪʨʝʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʥʘ ʤʘʯʪʝ 

BSS ʩʦʩʪʦʠʪ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BTS ð Base Transceiver Station) ʠ 

ʢʦʥʪʨʦʣʣʝʨʦʚ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BSC ð Base Station Controller). ʆʙʣʘʩʪʴ, ʥʘʢʨʳʚʘʝʤʘʷ ʩʝʪʴʶ 

GSM, ʨʘʟʙʠʪʘ ʥʘ ʫʩʣʦʚʥʳʝ ʰʝʩʪʠʫʛʦʣʴʥʠʢʠ, ʥʘʟʳʚʘʝʤʳʝ ʩʦʪʘʤʠ ʠʣʠ ʷʯʝʡʢʘʤʠ. ɼʠʘʤʝʪʨ 

ʢʘʞʜʦʡ ʰʝʩʪʠʫʛʦʣʴʥʦʡ ʷʯʝʡʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ ð ʦʪ 400 ʤ ʜʦ 50 ʢʤ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʷʯʝʡʢʠ ʩʦʩʪʘʚʣʷʝʪ 120 ʢʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢ ʢʦʤʧʝʥʩʘʮʠʠ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʩʠʛʥʘʣʘ. ʂʘʞʜʘʷ 

ʷʯʝʡʢʘ ʧʦʢʨʳʚʘʝʪʩʷ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʝʸ ʮʝʥʪʨʝ ʦʜʥʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ, ʧʨʠ ʵʪʦʤ ʷʯʝʡʢʠ 

ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʪʝʤ ʩʘʤʳʤ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʝʟ ʨʘʟʨʳʚʘ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʘʙʦʥʝʥʪʘ ʠʟ ʦʜʥʦʡ ʩʦʪʳ ʚ ʜʨʫʛʫʶ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʠʛʥʘʣ ʦʪ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ, ʧʦʢʨʳʚʘʷ 

ʧʣʦʱʘʜʴ ʚ ʚʠʜʝ ʢʨʫʛʘ, ʘ ʥʝ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ, ʧʦʩʣʝʜʥʠʡ ʞʝ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʫʧʨʦʱʝʥʠʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʦʥʳ ʧʦʢʨʳʪʠʷ. ʂʘʞʜʘʷ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʠʤʝʝʪ ʰʝʩʪʴ ʩʦʩʝʜʥʠʭ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, 

ʯʪʦ ʚ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʤʝʱʝʥʠʷ ʩʪʘʥʮʠʡ ʚʭʦʜʠʣʘ ʤʠʥʠʤʠʟʘʮʠʷ ʩʪʦʠʤʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʄʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʝʜʥʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʧʨʠʚʦʜʠʣʦ ʙʳ ʢ ʙʦʣʴʰʝʤʫ ʧʝʨʝʭʣʸʩʪʫ ʟʦʥ 

ʧʦʢʨʳʪʠʷ ʩ ʮʝʣʴʶ ʠʟʙʝʛʘʥʠʷ "ʤʸʨʪʚʳʭ ʟʦʥ", ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʪʨʝʙʦʚʘʣʦ ʙʳ ʙʦʣʝʝ 

ʧʣʦʪʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʝʜʥʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

ʧʨʠʚʦʜʠʣʦ ʙʳ ʢ ʠʟʣʠʰʥʠʤ ʨʘʩʭʦʜʘʤ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʳʠʛʨʳʰ ʦʪ 

ʫʤʝʥʴʰʝʥʠʷ ʟʦʥ ʧʝʨʝʭʣʸʩʪʘ ʙʳʣ ʙʳ ʫʞʝ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. 

ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ (BTS) ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʸʤ/ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʘ ʤʝʞʜʫ MS ʠ ʢʦʥʪʨʦʣʣʝʨʦʤ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. BTS ʷʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʦʡ ʠ ʩʪʨʦʠʪʩʷ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F


ʅʘʧʨʘʚʣʝʥʥʳʝ ʘʥʪʝʥʥʳ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʚʳʰʢʘʭ, ʢʨʳʰʘʭ ʟʜʘʥʠʡ 

ʠ ʪ. ʜ. 

ʂʦʥʪʨʦʣʣʝʨ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BSC) ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ BTS ʠ ʧʦʜʩʠʩʪʝʤʦʡ 

ʢʦʤʤʫʪʘʮʠʠ. ɺ ʝʛʦ ʧʦʣʥʦʤʦʯʠʷ ʪʘʢʞʝ ʚʭʦʜʠʪ ʫʧʨʘʚʣʝʥʠʝ ʦʯʝʨʸʜʥʦʩʪʴʶ ʩʦʝʜʠʥʝʥʠʡ, 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʜʠʦʢʘʥʘʣʦʚ, ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʢʦʥʪʨʦʣʴ 

ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʦʠʟʤʝʨʝʥʠʡ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʜʫʨʦʡ Handover. 

ʇʦʜʩʠʩʪʝʤʘ ʢʦʤʤʫʪʘʮʠʠ 

NSS ʩʦʩʪʦʠʪ ʠʟ ʥʠʞʝʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʎʝʥʪʨ ʢʦʤʤʫʪʘʮʠʠ (MSC ð Mobile Switching Center)  

MSC ʢʦʥʪʨʦʣʠʨʫʝʪ ʦʧʨʝʜʝʣʸʥʥʫʶ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʟʦʥʫ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʥʝʡ BTS ʠ 

BSC. ʆʩʫʱʝʩʪʚʣʷʝʪ ʫʩʪʘʥʦʚʢʫ ʩʦʝʜʠʥʝʥʠʷ ʢ ʘʙʦʥʝʥʪʫ ʠ ʦʪ ʥʝʛʦ ʚʥʫʪʨʠ ʩʝʪʠ GSM, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ GSM ʠ ʊʬʆʇ, ʜʨʫʛʠʤʠ ʩʝʪʷʤʠ ʨʘʜʠʦʩʚʷʟʠ, ʩʝʪʷʤʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. ʊʘʢʞʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚʳʟʦʚʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʚʳʟʦʚʘʤʠ, 

ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ MS ʠʟ ʦʜʥʦʡ ʷʯʝʡʢʠ ʚ ʜʨʫʛʫʶ. ʇʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʚʳʟʦʚʘ MSC ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ ʧʦ ʥʝʤʫ ʠ ʧʝʨʝʜʘʸʪ ʠʭ ʚ ʮʝʥʪʨ ʨʘʩʯʸʪʦʚ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʯʝʪʘ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʫʩʣʫʛʠ, ʩʦʙʠʨʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. MSC 

ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪ ʟʘ ʧʦʣʦʞʝʥʠʝʤ MS, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʠʟ HLR ʠ VLR, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʙʳʩʪʨʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʩ MS ʚ ʩʣʫʯʘʝ ʝʸ ʚʳʟʦʚʘ. 

ɼʦʤʘʰʥʠʡ ʨʝʛʠʩʪʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (HLR ð Home Location Registry)  

ʉʦʜʝʨʞʠʪ ʙʘʟʫ ʜʘʥʥʳʭ ʘʙʦʥʝʥʪʦʚ, ʧʨʠʧʠʩʘʥʥʳʭ ʢ ʥʝʤʫ. ɿʜʝʩʴ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʘʥʥʦʤʫ ʘʙʦʥʝʥʪʫ ʫʩʣʫʛʘʭ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʢʘʞʜʦʛʦ ʘʙʦʥʝʥʪʘ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʚ ʩʣʫʯʘʝ ʝʛʦ ʚʳʟʦʚʘ, ʘ ʪʘʢʞʝ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʄʦʙʠʣʴʥʦʛʦ 

ɸʙʦʥʝʥʪʘ (IMSI ð International Mobile Subscriber Identity), ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʘʙʦʥʝʥʪʘ (ʧʨʠ ʧʦʤʦʱʠ AUC). ʂʘʞʜʳʡ ʘʙʦʥʝʥʪ ʧʨʠʧʠʩʘʥ ʢ ʦʜʥʦʤʫ HLR. ʂ 

ʜʘʥʥʳʤ HLR ʠʤʝʶʪ ʜʦʩʪʫʧ ʚʩʝ MSC ʠ VLR ʚ ʜʘʥʥʦʡ GSM-ʩʝʪʠ, ʘ ʚ ʩʣʫʯʘʝ ʤʝʞʩʝʪʝʚʦʛʦ 

ʨʦʫʤʠʥʛʘ ð ʠ MSC ʜʨʫʛʠʭ ʩʝʪʝʡ. 

ɻʦʩʪʝʚʦʡ ʨʝʛʠʩʪʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (VLR ð Visitor Location Registry) 

VLR ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʧʝʨʝʜʚʠʞʝʥʠʷ MS ʠʟ ʦʜʥʦʡ ʟʦʥʳ ʚ ʜʨʫʛʫʶ ʠ ʩʦʜʝʨʞʠʪ 

ʙʘʟʫ ʜʘʥʥʳʭ ʦ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʘʙʦʥʝʥʪʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʵʪʦʡ ʟʦʥʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʙʦʥʝʥʪʘʭ ʜʨʫʛʠʭ ʩʠʩʪʝʤ GSM ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʨʦʫʤʝʨʘʭ. ɼʘʥʥʳʝ ʦʙ ʘʙʦʥʝʥʪʝ 

ʫʜʘʣʷʶʪʩʷ ʠʟ VLR ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʘʙʦʥʝʥʪ ʧʝʨʝʤʝʩʪʠʣʩʷ ʚ ʜʨʫʛʫʶ ʟʦʥʫ. ʊʘʢʘʷ ʩʭʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʥʘ HLR ʜʘʥʥʦʛʦ ʘʙʦʥʝʥʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʨʝʤʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʳʟʦʚʘ. 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C_%D0%BE%D0%B1%D1%89%D0%B5%D0%B3%D0%BE_%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F


ʈʝʛʠʩʪʨ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ (EIR ð Equipment Identification Registry)  

ʉʦʜʝʨʞʠʪ ʙʘʟʫ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ MS ʧʦ IMEI 

(International Mobile Equipment Identity). ʌʦʨʤʠʨʫʝʪ ʪʨʠ ʩʧʠʩʢʘ: ʙʝʣʳʡ (ʜʦʧʫʱʝʥ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ), ʩʝʨʳʡ (ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ MS) ʠ ʯʸʨʥʳʡ (MS, 

ʟʘʧʨʝʱʸʥʥʳʝ ʢ ʧʨʠʤʝʥʝʥʠʶ). ʋ ʨʦʩʩʠʡʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ (ʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʧʝʨʘʪʦʨʦʚ ʩʪʨʘʥ 

ʉʅɻ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʙʝʣʳʝ ʩʧʠʩʢʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʢʨʘʞʠ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ. 

ʎʝʥʪʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (AUC ð Authentification Center)  

ɿʜʝʩʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʘʙʦʥʝʥʪʘ, ʘ ʪʦʯʥʝʝ ð SIM (Subscriber Identity 

Module). ɼʦʩʪʫʧ ʢ ʩʝʪʠ ʨʘʟʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ SIM ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʨʢʠ 

ʧʦʜʣʠʥʥʦʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʩ AUC ʥʘ MS ʧʨʠʭʦʜʠʪ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ RAND, ʧʦʩʣʝ ʯʝʛʦ 

ʥʘ AUC ʠ MS ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʰʠʬʨʦʚʘʥʠʝ ʯʠʩʣʘ RAND ʢʣʶʯʦʤ Ki ʜʣʷ ʜʘʥʥʦʡ SIM 

ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɿʘʪʝʤ ʩ MS ʠ AUC ʥʘ MSC ʚʦʟʚʨʘʱʘʶʪʩʷ 

çʧʦʜʧʠʩʘʥʥʳʝ ʦʪʢʣʠʢʠè ð SRES (Signed Response), ʷʚʣʷʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ 

ʰʠʬʨʦʚʘʥʠʷ. ʅʘ MSC ʦʪʢʣʠʢʠ ʩʨʘʚʥʠʚʘʶʪʩʷ, ʠ ʚ ʩʣʫʯʘʝ ʠʭ ʩʦʚʧʘʜʝʥʠʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ 

ʩʯʠʪʘʝʪʩʷ ʫʩʧʝʰʥʦʡ. 

ʇʦʜʩʠʩʪʝʤʘ OMC (Operations and Maintenance Center) 

ʉʦʝʜʠʥʝʥʘ ʩ ʦʩʪʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʡ ʩʝʪʴʶ. ʆʙʨʘʙʘʪʳʚʘʝʪ ʘʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʧʝʨʩʦʥʘʣʘ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʨʢʫ ʩʦʩʪʦʷʥʠʷ ʩʝʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʭʦʞʜʝʥʠʷ ʚʳʟʦʚʘ. ʇʨʦʠʟʚʦʜʠʪ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ 

ʩʝʪʠ ʠ ʨʷʜ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ  ʥʝʜʦʩʪʘʪʢʠ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʪʘʥʜʘʨʪʘ GSM: 

¶ ʄʝʥʴʰʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (NMT-450, AMPS-800) ʨʘʟʤʝʨʳ ʠ 

ʚʝʩ ʪʝʣʝʬʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʨʠ ʙʦʣʴʰʝʤ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʘ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ ʘʧʧʘʨʘʪʫʨʳ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʦ ʘʥʘʣʠʟʠʨʫʝʪ 

ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ, ʧʨʠʥʠʤʘʝʤʦʛʦ ʦʪ ʘʧʧʘʨʘʪʘ ʘʙʦʥʝʥʪʘ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥ ʚʳʰʝ 

ʪʨʝʙʫʝʤʦʛʦ, ʥʘ ʩʦʪʦʚʳʡ ʪʝʣʝʬʦʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʘʸʪʩʷ ʢʦʤʘʥʜʘ ʩʥʠʟʠʪʴ ʠʟʣʫʯʘʝʤʫʶ 

ʤʦʱʥʦʩʪʴ. 

¶ ʍʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʩʚʷʟʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. 

¶ ɹʦʣʴʰʘʷ ʸʤʢʦʩʪʴ ʩʝʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

¶ ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʧʦʤʝʭ ʚ ʜʘʥʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. 

https://ru.wikipedia.org/wiki/SIM-%D0%BA%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/Nordic_Mobile_Telephone
https://ru.wikipedia.org/wiki/AMPS


¶ ʋʣʫʯʰʝʥʥʘʷ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ) ʟʘʱʠʪʘ ʦʪ ʧʦʜʩʣʫʰʠʚʘʥʠʷ ʠ 

ʥʝʣʝʛʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʰʠʬʨʦʚʘʥʠʷ ʩ 

ʨʘʟʜʝʣʷʝʤʳʤ ʢʣʶʯʦʤ. 

¶ ʕʬʬʝʢʪʠʚʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ (ʩʞʘʪʠʝ) ʨʝʯʠ. EFR-ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʬʠʨʤʦʡ Nokia ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʣʘ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ 

ʢʦʜʠʨʦʚʘʥʠʷ/ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ GSM (ʩʤ. GSM-FR, GSM-HR ʠ GSM-EFR) 

¶ ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ɽʚʨʦʧʝ, ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʨʦʫʤʠʥʛʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʘʙʦʥʝʥʪ ʦʜʥʦʡ ʠʟ ʩʝʪʝʡ GSM ʤʦʞʝʪ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʪʦʚʳʤ ʪʝʣʝʬʦʥʥʳʤ ʥʦʤʝʨʦʤ ʥʝ ʪʦʣʴʢʦ ʫ ʩʝʙʷ çʜʦʤʘè, ʥʦ ʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ ʧʝʨʝʭʦʜʷ ʠʟ ʦʜʥʦʡ ʩʝʪʠ ʚ ʜʨʫʛʫʶ ʥʝ ʨʘʩʩʪʘʚʘʷʩʴ ʩʦ ʩʚʦʠʤ ʘʙʦʥʝʥʪʩʢʠʤ ʥʦʤʝʨʦʤ. 

ʇʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʠʟ ʩʝʪʠ ʚ ʩʝʪʴ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʝʣʝʬʦʥʘ GSM 

ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʨʘʥʝʝ ʫʚʝʜʦʤʣʷʪʴ ʦʧʝʨʘʪʦʨʘ (ʚ ʩʝʪʷʭ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʪʦʨʦʚ, ʤʦʛʫʪ 

ʜʝʡʩʪʚʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʦʫʤʠʥʛʘ ʩʚʦʠʤ ʘʙʦʥʝʥʪʘʤ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʙʨʘʪʠʚʰʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʚʦʝʤʫ GSM ʦʧʝʨʘʪʦʨʫ) 

ʅʝʜʦʩʪʘʪʢʠ ʩʪʘʥʜʘʨʪʘ GSM 

¶ ʀʩʢʘʞʝʥʠʝ ʨʝʯʠ ʧʨʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʧʝʨʝʜʘʯʝ. 

¶ ʉʚʷʟʴ ʚʦʟʤʦʞʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 120 ʢʤ ʦʪ ʙʣʠʞʘʡʰʝʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʜʘʞʝ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʠʣʠʪʝʣʝʡ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʢʨʳʪʠʷ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʣʦʱʘʜʠ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʜʘʪʯʠʢʦʚ, ʯʝʤ ʚ NMT-

450 ʠ AMPS. 
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ʈʠʩ. 3.3.  ʉʭʝʤʘ ʧʝʨʝʜʘʪʯʠʢʘ 

 



 

ʈʠʩ. 3.4.  ʉʭʝʤʘ ʢʦʜʝʨʘ 

 

 

ʈʠʩ. 5.5.  ʉʭʝʤʘ ʤʦʜʫʣʷʪʦʨʘ 

 

 

ʈʠʩ. 3.6. ʉʭʝʤʘ ʧʨʠʝʤʥʠʢʘ 

 



 

ʈʠʩ. 3.7.  ʉʭʝʤʘ ʜʝʤʦʜʫʣʷʪʦʨʘ 

 

 

ʈʠʩ. 3.8.  ʉʭʝʤʘ ʜʝʢʦʜʝʨʘ 

 



 

ʈʠʩ. 3.9.  ʀʟʤʝʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ. 

 

ʈʠʩ.  3.10.  ʉʨʘʚʥʝʥʠʝ ʧʝʨʝʜʘʚʘʝʚʘʝʤʦʛʦ ʩʦʟʚʝʟʜʠʷ ʠ ʧʨʠʥʷʪʦʛʦ, ʧʨʠ ʦʪʥʦʰʝʥʠʠ  

ʉ/ʐ ï 20 ɼʙ. 

 

 



BER 

 

ʈʠʩ.  3.11. BER ʧʨʠ ʦʪʥʦʰʝʥʠʠ ʉ/ʐ 15 ɼʙ. 

 

 

 

ʈʠʩ. 3.12. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʧʨʠ ʜʦʧʣʝʨʦʚʩʢʦʤ ʩʜʚʠʛʝ 5 ɻʮ 

 

 

 

ʈʠʩ. 3.13.  ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʧʨʠ ʜʦʧʣʝʨʦʚʩʢʦʤ ʩʜʚʠʛʝ  

100 ɻʮ 



 

 

ʈʠʩ. 3.14.  ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʧʨʠ ʜʦʧʣʝʨʦʚʩʢʦʤ ʩʜʚʠʛʝ  

200 ɻʮ 

 

ʈʠʩ. 3.15.  ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʧʨʠ ʜʦʧʣʝʨʦʚʩʢʦʤ ʩʜʚʠʛʝ 

 5, 100, 200 ɻʮ 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʩʪʘʥʜʘʨʪ GSM. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʵʬʬʝʢʪʠʚʥʫʶ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʘ ʧʨʠ ʜʦʚʦʣʴʥʦʤ ʤʘʣʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʉʠʛʥʘʣ ʐʫʤ. ʉʠʛʥʘʣ 

GSM ʟʘʚʠʩʠʤ ʦʪ ɼʦʧʣʝʨʦʚʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʥʦ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʕʄ ʚʦʣʥ ʢʨʘʡʥʝ 

ʙʦʣʴʰʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʙʴʝʢʪʦʚ ʩʚʷʟʠ, ʪʦ ʵʪʦʪ ʵʬʬʝʢʪ ʥʦʨʤʘʣʠʟʫʝʪʩʷ.  

  

 

 



4.ʉʀʉʊɽʄʓ ʄʆɹʀʃʔʅʆʁ ʉɺʗɿʀ ʉʊɸʅɼɸʈʊɸ CDMA  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʶʪʩʷ ʩʠʩʪʝʤʳ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʛʦʜ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ ʘʙʦʥʝʥʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ, ʫʣʫʯʰʝʥʠʷ ʝʤʢʦʩʪʠ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʷ ʟʦʥʳ 

ʧʦʢʨʳʪʠʷ ʩʦʪ. ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʘʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʪʘʢ ʢʘʢ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʚʘʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʅʦʚʳʝ ʧʦʢʦʣʝʥʠʷ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʧʦʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʥʦ ʠʭ ʚʥʝʜʨʝʥʠʝ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʵʪʦʤʫ ʜʦ ʩʠʭ ʧʦʨ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ ʩʯʠʪʘʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʠ CDMA ʠ GSM, ʥʦ ʪʝʭʥʦʣʦʛʠʷ CDMA ʨʘʙʦʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʦʪʜʝʣʴʥʳʡ 

ʩʪʘʥʜʘʨʪ, ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ LTE. 

ʉDMA - ʩʠʩʪʝʤʘ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ - ʩʪʘʣʘ, ʚʦʟʤʦʞʥʦ, 

ʩʘʤʦʡ ʤʥʦʛʦʦʙʝʱʘʶʱʝʡ ʩʠʩʪʝʤʦʡ, ʧʦʷʚʠʚʰʝʡʩʷ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ɼʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ ʵʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʚʦʝʥʥʦʡ ʩʚʷʟʠ (ʉʐɸ), ʘ ʩʝʛʦʜʥʷ ʠʟʚʝʩʪʥʘ ʚʩʝʤ ʢʘʢ ʛʣʦʙʘʣʴʥʳʡ 

ʮʠʬʨʦʚʦʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʠʩʪʝʤ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʊʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

CDMA ʙʳʣʘ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʘ, ʣʠʮʝʥʟʠʨʦʚʘʥʘ ʠ ʟʘʧʫʱʝʥʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʦʩʪʘʚʱʠʢʦʚ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʘ ʘʙʦʥʝʥʪʦʚ ʢ ʩʝʪʠ, ʛʜʝ ʵʥʝʨʛʠʷ ʩʠʛʥʘʣʘ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ 

ʥʘ ʚʳʙʨʘʥʥʳʭ ʯʘʩʪʦʪʘʭ ʠʣʠ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ, ʩʠʛʥʘʣʳ CDMA ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ 

ʥʝʧʨʝʨʳʚʥʦʤ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʌʘʢʪʠʯʝʩʢʠ ʤʝʪʦʜ ʤʘʥʠʧʫʣʠʨʫʝʪ ʠ 

ʯʘʩʪʦʪʦʡ, ʠ ʚʨʝʤʝʥʝʤ, ʠ ʵʥʝʨʛʠʝʡ. 

CDMA ʧʨʠʤʝʥʷʝʪʩʷ ʚ 32 ʩʪʨʘʥʘʭ ɸʟʠʠ ʠ ʆʢʝʘʥʠʠ, 2 ʩʪʨʘʥʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, 14 

ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ 45 ʩʪʨʘʥʘʭ ɸʬʨʠʢʠ.  

ʀʩʪʦʨʠʷ ʪʝʭʥʦʣʦʛʠʠ CDMA ʙʝʨʸʪ ʩʚʦʸ ʥʘʯʘʣʦ ʚ 30-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ (ʍʍ) ʩʪʦʣʝʪʠʷ. ɺ 

1935 ʛʦʜʫ ʚ ʉʉʉʈ ʘʢʘʜʝʤʠʢ ɸʛʝʝʚ ɼʤʠʪʨʠʡ ɺʘʩʠʣʴʝʚʠʯ ʠʟʜʘʣ ʥʝʙʦʣʴʰʠʤ ʪʠʨʘʞʦʤ ʙʨʦʰʶʨʫ 

ʧʦʜ ʩʪʨʘʥʥʳʤ ʥʘʟʚʘʥʠʝʤ "ʂʦʜʦʚʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ". ɺ ʥʝʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʳ 

ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ, ʨʘʟʜʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʧʦ ʬʦʨʤʝ. ɺ ʪʦ ʚʨʝʤʷ ʨʝʘʣʴʥʦ 

ʩʫʱʝʩʪʚʦʚʘʣ ʪʦʣʴʢʦ ʦʜʠʥ ʩʧʦʩʦʙ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ï ʯʘʩʪʦʪʥʳʡ. ʀ ʦʪʥʦʩʠʣʦʩʴ ʵʪʦ, ʚ 

ʦʩʥʦʚʥʦʤ, ʢ ʢʘʥʘʣʘʤ ʨʘʜʠʦʩʚʷʟʠ. ʇʨʠ ʪʘʢʦʤ ʤʝʪʦʜʝ ʢʘʞʜʳʡ ʢʘʥʘʣ ʟʘʥʠʤʘʝʪ ʥʝʢʦʪʦʨʫʶ ʩʚʦʶ 

ʧʦʣʦʩʫ ʚ ʦʙʱʝʤ ʩʧʝʢʪʨʝ ʯʘʩʪʦʪ. ʕʪʠ ʧʦʣʦʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʠ ʠ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʟʘʱʠʪʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ. ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʝʱʸ ʥʝ ʙʳʣ ʪʘʢ ʧʝʨʝʛʨʫʞʝʥ ʢʘʢ ʩʝʛʦʜʥʷ, 

ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʩʯʠʪʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʳʤ ʠ ʣʦʛʠʯʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʤʘʥʠʧʫʣʷʮʠʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʩʠʛʥʘʣʘ ï ʯʘʩʪʦʪʦʡ. ʆʜʥʘʢʦ ʫʯʸʥʳʝ, ʨʘʙʦʪʘʚʰʠʝ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʦʢ ʥʦʚʝʡʰʠʭ ʩʠʩʪʝʤ 

ʩʚʷʟʠ, ʚ ʦʙʱʝʤ, ʠ ʨʘʜʠʦʩʚʷʟʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʥʠʤʘʣʠ, ʯʪʦ ʪʘʢʘʷ ʠʜʠʣʣʠʷ ʥʝ ʙʫʜʝʪ ʜʦʣʛʦʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʟʢʦʧʦʣʦʩʥʳʝ ʨʘʜʠʦʩʠʛʥʘʣʳ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʝʣʝʢʪʠʚʥʳʤ ʟʘʤʠʨʘʥʠʷʤ. 

ʊʨʝʙʦʚʘʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ, ʤʠʥʠʤʠʟʠʨʫʶʱʫʶ ʧʦʪʝʨʠ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʟʘ ʩʯʸʪ 



ʩʝʣʝʢʪʠʚʥʳʭ ʟʘʤʠʨʘʥʠʡ ʠ ʧʦʟʚʦʣʷʶʱʫʶ ʙʝʨʝʞʥʝʝ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʜʠʘʧʘʟʦʥʫ 

ʯʘʩʪʦʪ. 

ʅʝʩʢʦʣʴʢʦ ʧʦʟʞʝ, ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʪʝʦʨʠʷ ʩʚʷʟʠè ʂʣʦʜʘ ʐʝʥʥʦʥʘ (ʉʐɸ) ʠ çʊʝʦʨʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠè 

ɺʣʘʜʠʤʠʨʘ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʂʦʪʝʣʴʥʠʢʦʚʘ (ʉʉʉʈ). 

ɺʧʝʨʚʳʝ ʨʘʜʠʦʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʢʦʜʦʚʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ, ʧʦʷʚʠʣʦʩʴ ʚ 

ʉʐɸ ʛʜʝ-ʪʦ ʚ ʢʦʥʮʝ 50-ʭ ʛʦʜʦʚ. ʊʝʭʥʦʣʦʛʠʷ CDMA ʥʘʰʣʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʦʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʛʜʝ ʫʩʧʝʰʥʦ ʦʪʨʘʙʦʪʘʣʘ ʙʦʣʝʝ ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʣʝʪ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 80-ʭ ʛʦʜʦʚ ʚʦʝʥʥʦʝ 

ʚʝʜʦʤʩʪʚʦ ʉʐɸ ʨʘʩʩʝʢʨʝʪʠʣʦ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʠ ʨʘʟʨʝʰʠʣʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʛʨʘʞʜʘʥʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʨʘʜʠʦʩʚʷʟʠ (ʜʠʘʧʘʟʦʥ 800 ʄɻʮ). 

ɺ ʩʝʥʪʷʙʨʝ 1995 ʛʦʜʘ ʚ ɻʦʥʢʦʥʛʝ ʬʠʨʤʘ HUTCHISON ʥʘʯʘʣʘ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʧʝʨʚʦʡ ʚ 

ʤʠʨʝ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʝʪʠ CDMA, ʠʩʧʦʣʴʟʫʷ ʙʘʟʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ Motorola (ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ 

SC 9600 ʠ ʢʦʤʤʫʪʠʨʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ EMX 2500) ʠ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ Qualcomm. ʅʘ 

ʢʦʥʝʮ 1996 ʛʦʜʘ ʵʪʘ ʩʝʪʴ ʥʘʩʯʠʪʳʚʘʣʘ 113 ʩʦʪ, ʨʘʙʦʪʘʣʘ ʥʘ ʦʜʥʦʤ ʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ ʩ 

ʧʦʣʦʩʦʡ 1,25 ʄɻʮ ʠ ʦʙʩʣʫʞʠʚʘʣʘ ʙʦʣʝʝ 40.000 ʘʙʦʥʝʥʪʦʚ. ʇʨʘʚʜʘ, ʩʦʪʳ CDMA ʙʳʣʠ 

ʥʘʣʦʞʝʥʳ ʥʘ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʝʪʴ AMPS ʠ ʤʦʙʠʣʴʥʳʝ ʪʝʨʤʠʥʘʣʳ ʨʘʙʦʪʘʣʠ ʚ ʜʫʘʣʤʦʜʦʚʦʤ 

ʨʝʞʠʤʝ, ʪ.ʝ. ʧʨʠ ʩʙʦʝ ʚ CDMA-ʩʝʪʠ ʘʙʦʥʝʥʪʩʢʠʡ ʪʝʨʤʠʥʘʣ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʘʣʩʷ ʚ 

ʩʝʪʴ AMPS (FDMA). ɺ ʂʦʨʝʝ ʚ ʷʥʚʘʨʝ 1996 ʛʦʜʘ ʬʠʨʤʘ ʂʄʊ, ʠʩʧʦʣʴʟʫʷ ʦʙʦʨʫʜʦʚʘʥʠʝ Gold 

Star, ʥʘʯʘʣʘ ʢʦʤʤʝʨʯʝʩʢʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ CDMA-ʩʝʪʠ. ɸ ʚ ʘʧʨʝʣʝ Shinsengi Telecom ʥʘʯʘʣʘ 

ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ ʩʝʪʴ ʥʘ ʙʘʟʝ ʦʙʦʨʫʜʦʚʘʥʠʷ Samsung, Sony, Qualcomm. ʅʘ ʢʦʥʝʮ 1996 ʛʦʜʘ 

ʵʪʠ ʩʝʪʠ ʦʙʩʣʫʞʠʚʘʣʠ ʙʦʣʝʝ 200.000 ʢʣʠʝʥʪʦʚ. ʂʦʨʝʷ ʧʨʠʥʷʣʘ IS-95 ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. ɺ ʉʐɸ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ CDMA-ʩʝʪʝʡ ʟʘʥʠʤʘʶʪʩʷ 

ʪʘʢʠʝ ʬʠʨʤʳ, ʢʘʢ Air Touch (ʉʘʥ-ɼʠʝʛʦ, ʃʦʩ-ɸʥʜʞʝʣʝʩ), BANM (ʊʨʝʥʪʦʥ, ʅʴʶ-ɼʞʝʨʩʠ), 

360-Communications (ʃʘʩ-ɺʝʛʘʩ, ʅʝʚʘʜʘ). ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʙʘʟʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ Qualcomm, 

Lucent Technologies, Motorola, ʘ ʪʘʢʞʝ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ ʬʠʨʤ Qualcomm, Sony, Nortel. 

ɺ ɸʚʩʪʨʘʣʠʠ, ʚ ʢʘʥʫʥ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʩʝʪʠ ʩʦʪʦʚʦʡ ʤʦʙʠʣʴʥʦʡ 

ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʚ ʉʠʜʥʝʝ ʠ ʄʝʣʴʙʫʨʥʝ ʥʘ ʙʘʟʝ ʦʙʦʨʫʜʦʚʘʥʠʷ CDMA-one (IS-95) 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ Samsung. 

ʂʨʦʤʝ ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ (IS-95) ʚ 1999 ʛʦʜʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ 

ʚʘʨʠʘʥʪ - W-CDMA (Ericsson, ʐʚʝʮʠʷ), ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʚ ʜʠʘʧʘʟʦʥʝ 1800 ʄɻʮ. ʆʥ 

ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʡʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʦʙʣʘʜʘʣ ʝʱʸ ʙʦʣʴʰʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

 

 

 

 



ʉʪʘʥʜʘʨʪʳ CDMA   

ɺ CDMA ʩʠʩʪʝʤʘʭ ʢʘʞʜʳʡ ʛʦʣʦʩʦʚʦʡ ʧʦʪʦʢ ʦʪʤʝʯʝʥ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʢʦʜʦʤ ʠ 

ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʦʜʥʦʤ ʢʘʥʘʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʢʦʜʠʨʦʚʘʥʥʳʤʠ ʛʦʣʦʩʦʚʳʤʠ 

ʧʦʪʦʢʘʤʠ. ʇʨʠʥʠʤʘʶʱʘʷ ʩʪʦʨʦʥʘ ʠʩʧʦʣʴʟʫʝʪ ʪʦʪ ʞʝ ʢʦʜ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʠʛʥʘʣʘ ʠʟ ʰʫʤʘ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʛʦʣʦʩʦʚʳʤʠ ʧʦʪʦʢʘʤʠ ʵʪʦ ʫʥʠʢʘʣʴʥʳʡ ʢʦʜ. 

ʂʘʥʘʣ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʯʝʥʴ ʰʠʨʦʢ ʠ ʢʘʞʜʳʡ ʛʦʣʦʩʦʚʦʡ ʧʦʪʦʢ ʟʘʥʠʤʘʝʪ ʮʝʣʠʢʦʤ ʚʩʶ ʰʠʨʠʥʫ 

ʜʠʘʧʘʟʦʥʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʥʘʙʦʨʳ ʢʘʥʘʣʦʚ ʰʠʨʠʥʦʡ 1.23ʄɻʮ. ɻʦʣʦʩ ʢʦʜʠʨʫʝʪʩʷ ʥʘ 

ʩʢʦʨʦʩʪʠ 8.55ʢʙʠʪ/ʩ, ʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʛʦʣʦʩʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʳʝ ʩʢʦʨʦʩʪʠ 

ʢʦʜʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʫʨʝʟʘʪʴ ʧʦʪʦʢ ʜʘʥʥʳʭ ʜʦ 1200ʙʠʪ/ʩ. ɺ ʩʠʩʪʝʤʘʭ CDMA ʤʦʛʫʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʦʯʝʥʴ ʧʨʦʯʥʳʝ ʠ ʟʘʱʠʱʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʢʫʶ ʚʝʣʠʯʠʥʫ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ, ʪʝʦʨʝʪʠʯʝʩʢʠ - ʩʠʛʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʩʣʘʙʝʝ, ʯʝʤ ʫʨʦʚʝʥʴ 

ʰʫʤʘ 

ʉʪʘʥʜʘʨʪ CDMAOne 

ʉʪʘʥʜʘʨʪ cdmaOne, ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʘʨʠʘʮʠʷʭ IS-95a, IS-95b (cellular ʧʦ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʪʝʨʤʠʥʦʣʦʛʠʠ, 800 ʄɻʮ) ʠ J-STD-008 (PCS, ʜʠʘʧʘʟʦʥ 1900). ɸʙʙʨʝʚʠʘʪʫʨʘ IS (interim 

standard - ʚʨʝʤʝʥʥʦʡ ʩʪʘʥʜʘʨʪ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʯʝʪʘ ʚ ɸʩʩʦʮʠʘʮʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ TIA (Telecommunications Industry Association). ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʩʝʪʷʭ 

cdmaOne ʠʩʧʦʣʴʟʫʝʪʩʷ IS-95a, ʦʥ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 9,6 ʢʙʠʪ/ʩ (ʩ 

ʢʦʜʠʨʦʚʘʥʠʝʤ) ʠ 14,4 ʢʙʠʪ/ʩ (ʙʝʟ ʢʦʜʠʨʦʚʘʥʠʷ). ɺʝʨʩʠʷ IS-95b ʦʩʥʦʚʘʥʘ ʥʘ ʦʙʲʝʜʠʥʝʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ CDMA, ʦʨʛʘʥʠʟʫʝʤʳʭ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʢ 

ʤʦʙʠʣʴʥʦʡ). ʉʢʦʨʦʩʪʴ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʦ 28,8 ʢʙʠʪ/ʩ (ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʜʚʫʭ ʢʘʥʘʣʦʚ 

ʧʦ 14,4 ʢʙʠʪ/ʩ) ʠʣʠ ʜʦ 115,2 ʢʙʠʪ/ʩ (8 ʢʘʥʘʣʦʚ ʧʦ 14,4 ʢʙʠʪ/ʩ). ʉʦʙʩʪʚʝʥʥʦ, ʢʨʦʤʝ IS-95 ʩʝʪʠ 

cdmaOne ʠʩʧʦʣʴʟʫʶʪ ʝʱʝ ʮʝʣʳʡ ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ, ʠʭ ʩʧʠʩʦʢ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʣʶʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦʡ ʩʪʘʪʴʝ ʧʦ ʵʪʦʡ ʪʝʤʝ. ʇʨʷʤʦʡ ʠ ʦʙʨʘʪʥʳʡ ʢʘʥʘʣʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʜʠʘʧʘʟʦʥʘʭ 869,040-893,970 ʠ 824,040-848,860 ʄɻʮ. ʀʩʧʦʣʴʟʫʶʪʩʷ 64 ʢʦʜʘ 

ʋʦʣʰʘ ʠ ʥʝʩʫʱʠʝ ʚ 1.25 ʄɻʮ. 

ʉʪʘʥʜʘʨʪ WCDMA 

WCDMA (Wideband Code Division Multiple Access - ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ CDMA) - 

ʪʝʭʥʦʣʦʛʠʷ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʠʟʙʨʘʥʥʘʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʦʧʝʨʘʪʦʨʦʚ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʗʧʦʥʠʠ ʠ 

(ʚ ʷʥʚʘʨʝ 1988 ʛʦʜʘ) ʠʥʩʪʠʪʫʪʦʤ ETSI (European Telecommunications Standards Institute) ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʨʘʜʠʦʜʦʩʪʫʧʘ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʢʠ ʫʩʣʫʛ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. 



ʊʝʭʥʦʣʦʛʠʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ 

ʫʩʣʫʛ ʪʠʧʘ ʚʠʜʝʦ, ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ; ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʦʨʦʩʪʠ ʜʦʩʪʫʧʘ 

ʚʧʣʦʪʴ ʜʦ 2 ʄʙʠʪ/ʩ ʥʘ ʢʦʨʦʪʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ 384 ʂʙʠʪ/ʩ ʥʘ ʙʦʣʴʰʠʭ ʩ ʧʦʣʥʦʡ 

ʤʦʙʠʣʴʥʦʩʪʴʶ. ʊʘʢʠʝ ʚʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʪʨʝʙʫʶʪ ʰʠʨʦʢʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪ, 

ʧʦʩʝʤʫ ʰʠʨʠʥʘ ʧʦʣʦʩʳ WCDMA ʩʦʩʪʘʚʣʷʝʪ5 ʄʛʮ. ʊʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʘ ʢ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʝʪʷʤ GSM ʠ PDC, ʯʪʦ ʜʝʣʘʝʪ ʩʪʘʥʜʘʨʪ WCDMA ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʛʣʦʙʘʣʴʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

WCDMA (ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʶ, ʠʩʧʦʣʴʟʫʶʱʫʶ ʨʘʩʰʠʨʝʥʥʫʶ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʨʠʥʮʠʧʘ DMA. ʕʪʦ ʪʝʭʥʦʣʦʛʠʷ ʤʦʙʠʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʯʝʤ ʩʪʘʥʜʘʨʪ GSM. 

WCDMA ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʛʦʣʦʩʘ, ʠʟʦʙʨʘʞʝʥʠʡ, ʜʘʥʥʳʭ ʠ ʚʠʜʝʦ ʚ ʩʝʪʷʭ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ ʥʘ ʩʢʦʨʦʩʪʠ ʜʦ 2 ʄʙʠʪ/ʩ (ʣʦʢʘʣʴʥʳʡ ʜʦʩʪʫʧ) ʠʣʠ 384 ʢʙʠʪ/ʩ (ʛʣʦʙʘʣʴʥʳʡ ʜʦʩʪʫʧ). 

WCDMA ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ɽʚʨʦʧʝ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʩʪʘʥʜʘʨʪʘ GSM ʢ ʩʪʘʥʜʘʨʪʫ 

UMTS. 

 ʉʪʘʥʜʘʨʪ CDMA2000 

ʉʪʘʥʜʘʨʪ cdma2000 ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʩʪʘʥʜʘʨʪʘ 2 ʧʦʢʦʣʝʥʠʷ cdmaOne. 

ɼʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ cdmaOne ʜʦʣʞʝʥ ʙʳʣ ʩʪʘʪʴ IS-95c, ʠ ʠʤʝʥʥʦ ʵʪʦ ʦʙʦʟʥʘʯʝʥʠʝ ʦʯʝʥʴ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʆʬʠʮʠʘʣʴʥʳʤ ʦʙʥʦʚʣʝʥʠʝʤ ʩʪʘʥʜʘʨʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʢʦʤʧʘʥʠʝʡ Qualcomm ʠ ʫʪʚʝʨʞʜʝʥʥʳʤ ITU (ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʵʣʝʢʪʨʦʩʚʷʟʠ, 

International Telecommunication Union), ʷʚʣʷʝʪʩʷ cdma2000. ɺ ʜʦʢʫʤʝʥʪʘʭ Lucent Technologies 

ʚʩʪʨʝʯʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ IS-2000. ʅʘʢʦʥʝʮ, ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʵʣʝʢʪʨʦʩʚʷʟʠ (ʄʉʕ) 

ʦʪʦʙʨʘʣ ʠʟ ʜʝʩʷʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʷʪʴ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʦʚ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ IMT-

2000 (International Mobile Telecommunications System - 2000 - ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʩʠʩʪʝʤʘ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ - 2000), ʚ ʠʭ ʯʠʩʣʝ - IMT-MC (Multi Carrier), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʦʜʠʬʠʢʘʮʠʶ ʤʥʦʛʦʯʘʩʪʦʪʥʦʡ ʩʠʩʪʝʤʳ cdma2000, ʚ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʙʨʘʪʥʘʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʘ cdmaOne (IS-95). 

ɽʱʝ ʦʜʠʥ ʠʟ ʧʷʪʠ ʩʪʘʥʜʘʨʪʦʚ IMT-2000 - IMT-DS (Direct Spread) - ʧʦʩʪʨʦʝʥ ʥʘ ʙʘʟʝ 

ʧʨʦʝʢʪʦʚ W-CDMA ʠ ʚʟʷʪ ʟʘ ʦʩʥʦʚʫ ʝʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝʤʳ UMTS. 

ʅʘ ʥʘʯʘʣʦ 2003ʛ. ʠʟ 127 ʤʠʣʣʠʦʥʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ CDMA ʧʦʯʪʠ 15 ʤʠʣʣʠʦʥʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʶ cdma2000. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʩʝʤʠ ʤʝʩʷʮʝʚ 2002 ʛʦʜʘ, ʚ ɸʟʠʠ ʠ 

ɸʤʝʨʠʢʝ ʙʳʣʦ ʟʘʧʫʱʝʥʦ 11 ʩʝʪʝʡ CDMA2000 ʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʩʝʪʝʡ ʩʦʩʪʘʚʣʷʣʦ 18. 

ʕʪʦ - 99% ʨʳʥʢʘ 3G, ʥʘ IMT-MC ʧʨʠʭʦʜʠʣʦʩʴ 14.8 ʤʠʣʣʠʦʥʦʚ ʘʙʦʥʝʥʪʦʚ, ʥʘ UMTS - 0.13 



ʤʠʣʣʠʦʥʘ. ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʬʘʟʘ cdma2000 1X ʚʩʝ ʞʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʦʣʥʦʮʝʥʥʳʤ 3G, ʠʙʦ ʥʝ ʜʦʪʷʛʠʚʘʝʪ ʜʦ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʚʫʭ ʤʝʛʘʙʠʪ. ʇʦʵʪʦʤʫ ʝʝ ʯʘʱʝ 

ʥʘʟʳʚʘʶʪ 2.5G. 

ʀʟʥʘʯʘʣʴʥʦ cdma2000 (IMT-MC) ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʝ ʬʘʟʳ - 1X ʠ 3X. ʀʤʝʥʥʦ ʢ ʧʝʨʚʦʡ ʬʘʟʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʟʚʘʥʠʝ IS-95C. ɸ ʚʪʦʨʫʶ ʧʦʟʞʝ ʥʘʟʚʘʣʠ 1X-EV (evolution), ʨʘʟʜʝʣʠʚ ʝʝ ʥʘ ʜʚʝ 

ʬʘʟʳ - cdma2000 1X EV-DO (data only) ʠ cdma2000 1X EV-DV (data & voice). 

ʀ ʠʤʝʥʥʦ ʩʪʘʥʜʘʨʪ cdma2000 1X EV-DO ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʜ 3G IMT-MC. ʉʪʘʥʜʘʨʪ 1x-

EV-DO ʙʳʣ ʧʨʠʥʷʪ TIA ʚ ʦʢʪʷʙʨʝ 2000 ʛʦʜʘ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʫʶ ʩʭʝʤʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ: ʘʧʧʘʨʘʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪ ʧʦʠʩʢ ʩʝʪʠ 1x ʠ 1xEV, ʧʝʨʝʜʘʯʫ 

ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩ ʧʦʤʦʱʴʶ 1xEV, ʛʦʣʦʩʘ - ʩ ʧʦʤʦʱʴʶ 1x. ʉʪʘʥʜʘʨʪ 1xEV-DV 

ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ 3G. 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʘʥʜʘʨʪʳ ʩʝʤʝʡʩʪʚʘ cdma2000 ʥʝ ʪʨʝʙʫʶʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʪʜʝʣʴʥʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠ ʚ ʭʦʜʝ ʠʭ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪ cdmaOne ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʚʦ ʚʩʝʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʩʪʝʤʘʤʠ ʩʦʪʦʚʦʡ ʧʦʜʚʠʞʥʦʡ 

ʩʚʷʟʠ (450, 700, 800, 900, 1700, 1800, 1900, 2100 ʄɻʮ). 

ʉʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ  

ʉʭʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʧʨʷʤʦʤ ʢʘʥʘʣʝ (ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʢ ʘʙʦʥʝʥʪʫ). 

ɹʘʟʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʢʘʥʘʣʝ ʩʦʩʪʘʚʣʷʝʪ 9,6 ʢʙʠʪ/ʩ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʜʦʙʘʚʣʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʜʚʦʠʯʥʳʭ ʩʠʤʚʦʣʦʚ ʢ ʮʠʬʨʦʚʦʤʫ ʧʦʪʦʢʫ 

ʚʦʢʦʜʝʨʘ 8,55 ʢʙʠʪ/ʩ. 

 

ʈʠʩ. 4.16. ʉʭʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʧʨʷʤʦʤ ʢʘʥʘʣʝ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʧʨʷʤʦʡ ʢʦʨʨʝʢʮʠʠ ʦʰʠʙʦʢ (ʙʝʟ ʧʦʚʪʦʨʥʦʡ 

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. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʚ ʧʦʪʦʢʝ ʜʘʥʥʳʭ (ʧʦʩʣʝ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʤʝʞʝʥʠʷ) 

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 - ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ) 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
n
-1 ʜʚʦʠʯʥʳʭ 

ʩʠʤʚʦʣʦʚ, ʛʜʝ n - ʯʠʩʣʦ ʨʘʟʨʷʜʦʚ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ. ɺ ʘʧʧʘʨʘʪʫʨʝ ʩʪʘʥʜʘʨʪʘ CDMA 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 ʜʣʷ ʢʘʞʜʦʛʦ 

ʘʙʦʥʝʥʪʘ. ʊʘʢʦʡ ʨʝʛʠʩʪʨ ʩʜʚʠʛʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʷʭ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʞʠʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʩʝʡ ʩʝʪʠ. ɼʣʠʥʘ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠ ʵʪʦʤ 

ʩʦʩʪʘʚʣʷʝʪ 4 398 046 511 103 ʙʠʪ ʠ ʝʩʣʠ ʝʝ ʵʣʝʤʝʥʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ, 

ʥʘʧʨʠʤʝʨ, 450 ʄɻʮ, ʪʦ ʧʝʨʠʦʜ ʧʦʚʪʦʨʝʥʠʷ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 9773,44 ʩ= 2 ʯ 43 ʤʠʥ. ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʝʩʣʠ ʜʘʞʝ ʫʜʘʩʪʩʷ ʟʘʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʧʨʠʝʤʥʠʢ ʚ ʩʣʫʯʘʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʧʝʨʝʭʚʘʪʘ, ʪʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʠʛʥʘʣʘ-ʥʦʩʠʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʥʘʙʣʶʜʝʥʠʝ ʚ 

ʪʝʯʝʥʠʝ ʧʦʯʪʠ 3-ʭ ʯʘʩʦʚ, ʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 32-ʙʠʪʦʚʦʡ ʤʘʩʢʠ 

'ʧʦʜʩʣʫʰʠʚʘʥʠʝ" ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʝʥʦ. 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 - ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʢʦʜʦʚ ʋʦʣʰʘ. ʃʶʙʘʷ 

ʩʪʨʦʢʘ ʤʘʪʨʠʮʳ ʋʦʣʰʘ ʦʨʪʦʛʦʥʘʣʴʥʘ ʜʨʫʛʦʡ ʩʪʨʦʢʝ. ʄʘʪʨʠʮʘ ʋʦʣʰʘ ʨʘʟʤʝʨʦʤ 2 ʠʤʝʝʪ ʚʠʜ: 

 

ʄʘʪʨʠʮʳ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʦʙʨʘʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʪ.ʝ., ʥʘʧʨʠʤʝʨ, 



 

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʋʦʣʰʘ ʦʨʪʦʛʦʥʘʣʴʥʳ. ʆʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʩʪʨʦʢ x ʠ y 

ʜʣʠʥʦʡ N ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʝʤ: 

 

ʇʦ ʩʫʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʯʠʩʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ɺʂʌ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʢ ʧʨʠ ʚʨʝʤʝʥʥʦʤ 

ʩʜʚʠʛʝ ʨʘʚʥʦʤ ʥʫʣʶ. 

ʆʜʠʥ ʨʷʜ ʤʘʪʨʠʮʳ ʋʦʣʰʘ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʥʘʣʫ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʦʤ ʠ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ɽʩʣʠ ʥʘ ʚʭʦʜʝ ʢʦʜʝʨʘ "0", ʪʦ ʧʦʩʳʣʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʷʜ ʤʘʪʨʠʮʳ 

(ʢʦʜ ʋʦʣʰʘ), ʝʩʣʠ "1" - ʧʦʩʳʣʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʫʪʝʤ ʣʦʛʠʯʝʩʢʦʛʦ 

ʦʪʨʠʮʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʷʜʘ ʤʘʪʨʠʮʳ (ʢʦʜʘ ʋʦʣʰʘ). ʇʨʠ ʪʦʯʥʦʤ ʩʦʚʧʘʜʝʥʠʠ ʥʘʯʘʣʘ 

ʧʨʠʰʝʜʰʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦcʪʠ ʠ ʠʤʝʶʱʝʡʩʷ (ʩʪʨʦʢʘ ʤʘʪʨʠʮʳ W64) ʥʘʙʣʶʜʘʶʪʩʷ ʧʠʢʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʝʡ - ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʙʠʪʘ. ɺ ʩʣʫʯʘʝ ʦʙʨʘʙʦʪʢʠ "ʯʫʞʦʛʦ" ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʚ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ 

ʩʠʛʥʘʣʘ ʥʝ ʙʫʜʝʪ ʥʠʯʝʛʦ, ʪ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʧʨʠ ʧʨʠʝʤʝ ʘʙʦʥʝʥʪʩʢʦʡ 

ʩʪʘʥʮʠʝʡ. ʂʦʜʠʨʦʚʘʥʠʝ ʧʦ ʋʦʣʰʫ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʩ 19,2 

ʂʙʠʪ/ʩ ʜʦ 1,2288 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 ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ ʜʚʘ. 

ʂʦʨʦʪʢʠʡ ʢʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʩʝʚʜʦʩʣʫʯʘʡʥʫʶ ʜʚʦʠʯʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʣʠʥʦʡ 32768 ʜʚʦʠʯʥʳʭ ʩʠʤʚʦʣʦʚ, ʛʝʥʝʨʠʨʫʝʤʫʶ ʩʦ ʩʢʦʨʦʩʪʴʶ 1,3288 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 ʢʘʥʘʣʫ, ʧʦʣʫʯʠʚʰʝʤʫ ʥʘʟʚʘʥʠʝ 

ʧʠʣʦʪʥʦʛʦ. ɺ ʧʠʣʦʪʥʦʤ ʢʘʥʘʣʝ ʧʝʨʝʜʘʝʪʩʷ ʥʫʣʝʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ, ʢʦʜ ʋʦʣʰʘ ʜʣʷ 

ʵʪʦʛʦ ʢʘʥʘʣʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʥʫʣʝʚʦʛʦ ʨʷʜʘ ʤʘʪʨʠʮʳ ʋʦʣʰʘ (ʚʩʝ ʝʜʠʥʠʮʳ). 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 

ʫʞʝ ʦʧʠʩʘʥʥʦʤ ʩʚʦʡʩʪʚʝ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʜʚʦʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ: ʟʥʘʯʝʥʠʝ ɸʂʌ 

ʙʣʠʟʢʦ ʢ ʥʫʣʶ ʜʣʷ ʚʩʝʭ ʚʨʝʤʝʥʥʳʭ ʩʤʝʱʝʥʠʡ ʙʦʣʝʝ ʦʜʥʦʡ ʜʣʠʥʳ ʙʠʪʘ. 

 

ʈʠʩ. 4.17. ʉʭʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ. 

ɺ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ (ʦʪ ʘʙʦʥʝʥʪʘ ʢ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ) ʧʨʠʤʝʥʷʝʪʩʷ ʜʨʫʛʘʷ ʩʭʝʤʘ 

ʢʦʜʠʨʦʚʘʥʠʷ. ʇʦʜʚʠʞʥʘʷ ʩʪʘʥʮʠʷ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚ 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 

ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʧʨʷʤʦʤ, ʚʦʢʦʜʝʨ ʠ ʩʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 1/3, ʯʪʦ ʧʦʚʳʰʘʝʪ 



ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʙʘʟʦʚʦʡ 9,6 ʜʦ 28,8 ʢʙʠʪ/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 Q-ʢʘʥʘʣʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ, ʩʤʝʱʝʥʥʦʡ QPSK. 

ɺ ʩʠʩʪʝʤʝ CDMA ʧʨʠʤʝʥʷʶʪʩʷ ʢʚʘʜʨʘʪʫʨʥʘʷ ʬʘʟʦʚʘʷ ʤʘʥʠʧʫʣʷʮʠʷ (QPSK) ʚ ʙʘʟʦʚʦʡ ʠ 

ʩʤʝʱʝʥʥʘʷ QPSK ʚ ʧʦʜʚʠʞʥʳʭ ʩʪʘʥʮʠʷʭ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ ʠʟʚʣʝʢʘʝʪʩʷ ʧʫʪʝʤ ʘʥʘʣʠʟʘ 

ʠʟʤʝʥʝʥʠʷ ʬʘʟʳ ʩʠʛʥʘʣʘ, ʧʦʵʪʦʤʫ ʬʘʟʦʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ - 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 ʫʩʠʣʠʪʝʣʷ (ʄʐʋ) ʠ 

ʩʤʝʩʠʪʝʣʷ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʠʩʪʝʤʳ ʠʩʢʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ 

ʰʫʤʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʝʤʥʠʢʘ. 

 

ʈʠʩ. 4.18. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ CDMA 



ʄʦʜʝʣʠʨʦʚʘʥʠʝ CDMA 2000 1xRTT 

ʄʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ: 

1. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ (ʧʝʨʝʜʘʪʯʠʢ); 

2. ʂʘʥʘʣ; 

3. ʄʦʙʠʣʴʥʘʷ ʩʪʘʥʮʠʷ (ʧʨʠʝʤʥʠʢ). 

ʂʘʥʘʣ ʠʤʝʝʪ ʪʨʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ: 

1. ʅʝʪ ʢʘʥʘʣʘ; 

2. ʂʘʥʘʣ ʩ ʰʫʤʘʤʠ; 

ʂʘʥʘʣ ʩ ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. 

ʄʦʙʠʣʴʥʳʡ ʧʨʠʝʤʥʠʢ ʩʦʩʪʦʠʪ ʠʟ ʜʝʢʦʜʝʨʘ ʠ ʧʨʠʝʤʥʠʢʘ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʚʩʝ 

ʦʧʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ. 

 

ʈʠʩ.4.19. ʄʦʜʝʣʴ CDMA2000 1xRTT ʚ MATLAB  R2015b 

 



ʈʘʟʚʝʨʥʫʪʘʷ ʤʦʜʝʣʴ ʧʝʨʝʜʘʪʯʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.20. 

 

ʈʠʩ. 4.20. ʄʦʜʝʣʴ ʧʝʨʝʜʘʪʯʠʢʘ 

ɹʣʦʢ txWaveform ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʜʣʠʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʠ 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʠʛʥʘʣ, ʜʘʣʝʝ ʵʪʦʪ ʩʠʛʥʘʣ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʝʢʪʦʨ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʘ To Column 

Vector. ʕʪʦʪ ʚʝʢʪʦʨ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʢʘʥʘʣʫ ʠ ʟʘʪʝʤ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʠʝʤʥʠʢ. ʈʘʟʚʝʨʥʫʪʘʷ ʤʦʜʝʣʴ 

ʧʨʠʝʤʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.21. 

 

ʈʠʩ. 4.21. ʄʦʜʝʣʴ ʧʨʠʝʤʥʠʢʘ. 

ʇʨʠʥʷʪʳʡ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʥʘ ʬʠʣʴʪʨ RC Filter, ɸʏʍ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

6, ʠ ʟʘʪʝʤ ʫʩʠʣʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʘ Gain ʚ ʢʦʨʝʥʴ ʠʟ ʜʚʫʭ ʨʘʟ, ʧʦʩʣʝ ʯʝʛʦ ʩʠʛʥʘʣ 

ʧʦʩʪʫʧʘʝʪ ʚ ʙʣʦʢ Invert Q, ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʷʝʪ ʝʛʦ ʥʘ ʨʝʘʣʴʥʫʶ ʠ ʤʥʠʤʫʶ ʯʘʩʪʠ, ʫʤʥʦʞʘʝʪ 

ʤʥʠʤʫʶ ʯʘʩʪʴ ʥʘ -1 ʠ ʟʘʪʝʤ ʦʙʲʝʜʠʥʷʝʪ ʨʝʘʣʴʥʫʶ ʠ ʤʥʠʤʫʶ ʯʘʩʪʠ ʦʙʨʘʪʥʦ. ɼʘʣʝʝ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʦʟʚʝʟʜʠʝ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʘ Rake Reciever, ʧʦʩʣʝ ʯʝʛʦ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʚ 

ʙʣʦʢ Symbol Demapping ʜʣʷ ʜʝʤʦʜʫʣʷʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʩʠʤʚʦʣʳ ʤʦʜʫʣʷʮʠʠ ʧʦʩʪʫʧʘʶʪ ʥʘ 

ʜʝʢʦʜʝʨ, ʨʘʟʚʝʨʥʫʪʘʷ ʤʦʜʝʣʴ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.22. 



 

ʈʠʩ. 4.22. ɸʏʍ ʬʠʣʴʪʨʘ ʧʨʠʝʤʥʠʢʘ 

 

 

ʈʠʩ. 4.23. ʄʦʜʝʣʴ ʜʝʢʦʜʝʨʘ. 

          ʇʦʣʫʯʝʥʥʳʝ ʩʠʤʚʦʣʳ ʤʦʜʫʣʷʮʠʠ ʧʦʩʪʫʧʘʶʪ ʚ ʙʣʦʢ Rcv Frame Alignment, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʜʝʨʞʢʫ ʥʘ 768 ʪʘʢʪʦʚ, ʜʘʣʝʝ ʩʠʤʚʦʣʳ ʧʦʩʪʫʧʘʶʪ ʚ ʙʣʦʢ Buffer ʜʣʷ 

ʥʘʢʦʧʣʝʥʠʷ 768 ʩʠʤʚʦʣʦʚ. ʅʘʢʦʧʣʝʥʥʳʝ ʩʠʤʚʦʣʳ ʧʦʩʪʫʧʘʶʪ ʚ ʙʣʦʢ Block Deinterleaver ʜʣʷ 

ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʤʝʞʝʥʠʷ, ʜʘʣʝʝ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʙʣʦʢ Insert Zero, ʢʦʪʦʨʳʡ ʚʦʟʚʨʘʱʘʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʣʝʡ, ʟʘʤʝʥʝʥʥʳʭ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ, ʜʘʣʝʝ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʚ 

ʙʣʦʢ Derepeat, ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʜʦʚ ʩ ʧʦʚʪʦʨʝʥʠʝʤ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʚʪʦʨʝʥʠʷ 

2, ʜʘʣʝʝ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʥʘ ʜʝʢʦʜʝʨ ɺʠʪʝʨʙʠ ʠ ʥʘʢʦʥʝʮ ʚ ʙʣʦʢ Encoder Tail Bits, ʢʦʪʦʨʳʡ 

ʜʦʙʘʚʣʷʝʪ ʥʫʣʠ ʠʣʠ ʫʨʝʟʘʝʪ ʯʠʩʣʦ ʙʠʪ ʝʩʣʠ ʦʥʦ ʥʝ ʨʘʚʥʦ 80. 

 

 

 



ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 

ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʪʘʢʠʝ ʥʘʩʪʨʦʡʢʠ ʢʘʢ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʠ ʚʠʜ ʢʘʥʘʣʘ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʢʘʥʘʣʘ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ, ʘ ʪʘʢʞʝ 

ʧʘʨʘʤʝʪʨʳ ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ: ʤʘʢʩʠʤʘʣʴʥʦʝ ɼʦʧʣʝʨʦʚʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʯʘʩʪʦʪʳ, ʚʝʢʪʦʨ ʟʘʜʝʨʞʢʠ ʠ ʚʝʢʪʦʨ ʦʩʣʘʙʣʝʥʠʷ/ʫʩʠʣʝʥʠʷ. ɼʣʠʥʳ ʚʝʢʪʦʨʦʚ 

ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʣʫʯʝʡ ʚ ʢʘʥʘʣʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʂʦʤʧʦʥʝʥʪ ʨʘʩʯʝʪʘ BER ʩʨʘʚʥʠʚʘʝʪ ʜʝʢʦʜʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ ʠ ʩʠʛʥʘʣ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ɽʩʣʠ BER ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʩʠʛʥʘʣ ʥʝ ʧʦʜʚʝʨʛʩʷ ʢʘʢʠʤ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʷʤ 

ʣʠʙʦ ʦʰʠʙʢʠ ʫʜʘʣʦʩʴ ʠʩʧʨʘʚʠʪʴ. ʉʠʛʥʘʣ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʝʨʝʜ ʧʦʧʘʜʘʥʠʝʤ ʚ ʙʣʦʢ ʨʘʩʯʝʪʘ 

BER ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʟʘʜʝʨʞʢʫ ʜʣʷ ʪʦʛʦ ʯʪʦ ʙʳ ʚʳʨʦʚʥʷʪʴ ʬʨʝʡʤʳ. 

ɼʣʷ ʪʦʛʦ ʯʪʦ ʙʳ ʦʪʦʙʨʘʟʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʛʨʘʬʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘ ʨʘʟʘ ʢʣʠʢʥʫʪʴ ʧʦ 

ʢʥʦʧʢʝ Open Scopes ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʪʦʙʨʘʟʷʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʛʨʘʬʠʢʠ: 

 

ʈʠʩ. 4.24. ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. 

 

ʈʠʩ. 4.25. ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʩʠʛʥʘʣ ʥʘ I-Q ʜʠʘʛʨʘʤʤʝ 



 

ʈʠʩ. 4.26. ʉʧʝʢʪʨ ʧʨʠʥʠʤʘʝʤʦʛʦ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʝʡ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

 ʯʝʨʝʟ ʢʘʥʘʣ. 

 

ʈʠʩ. 4.27.  ʉʠʛʥʘʣ ʧʨʠʥʠʤʘʝʤʳʡ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʝʡ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʢʘʥʘʣ  

ʥʘ I-Q ʜʠʘʛʨʘʤʤʝ. 



 

ʈʠʩ. 4.28. ʉʠʛʥʘʣ, ʧʨʠʥʷʪʳʡ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʝʡ 

 

 

ʈʠʩ. 4.29. ʉʠʛʥʘʣ, ʜʝʢʦʜʠʨʦʚʘʥʥʳʡ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʝʡ, ʥʘ I-Q ʜʠʘʛʨʘʤʤʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠ 

ɺ ʙʣʦʢʝ Model Parameters ʚʦ ʚʢʣʘʜʢʝ Channel Settings ʚʳʙʝʨʝʤ Channel Model: No 

Channel. 

ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 



 

ʈʠʩ. 4.30. ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ 

 

ʈʠʩ. 4.31. ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʩʠʛʥʘʣ ʥʘ I-Q ʜʠʘʛʨʘʤʤʝ. 



 

ʈʠʩ. 4.32. ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʢʘʥʘʣʘ 

 

ʈʠʩ. 4.33. ʉʠʛʥʘʣ, ʜʝʢʦʜʠʨʦʚʘʥʥʳʡ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʝʡ, ʥʘ I-Q ʜʠʘʛʨʘʤʤʝ 

ɺʠʜʥʦ, ʯʪʦ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ ʥʝ ʠʟʤʝʥʠʣʩʷ, ʪʘʢ ʢʘʢ ʚ ʢʘʥʘʣʝ ʥʝ ʙʳʣʦ ʧʦʪʝʨʴ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ BER ʨʘʚʝʥ ʥʫʣʶ. 

ɺ ʙʣʦʢʝ Model Parameters ʚʦ ʚʢʣʘʜʢʝ Channel Settings ʚʳʙʝʨʝʤ Channel Model: AWGN 

Channel. 



 

ʈʠʩ. 4.34. ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ ʜʦ ʠ ʧʦʩʣʝ ʢʘʥʘʣʘ ʧʨʠ ʦʪʥʦʰʝʥʠʠ ʩʠʛʥʘʣ/ʰʫʤ 5 ʜɹ 

 

ʈʠʩ. 4.35. ʉʠʛʥʘʣ, ʜʝʢʦʜʠʨʦʚʘʥʥʳʡ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʝʡ, ʥʘ I-Q ʜʠʘʛʨʘʤʤʝ. 



 

ʈʠʩ. 4.36. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR ʚ ʢʘʥʘʣʝ ʩ ʰʫʤʘʤʠ. 

ʊʘʙʣʠʮʘ 4.1. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR ʚ ʢʘʥʘʣʝ ʩ ʰʫʤʘʤʠ. 

SNR -30 -25 -20 -15 -10 -5 

BER 0,4814 0,4662 0,2186 0 0 0 

ɺ ʙʣʦʢʝ Model Parameters ʚʦ ʚʢʣʘʜʢʝ Channel Settings ʚʳʙʝʨʝʤ Channel Model: Multipath 

Fading Channel. 

ʀ ʫʩʪʘʥʦʚʠʤ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

 

ʈʠʩ. 4.37. ɿʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ ʩ ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. 

 

ʈʠʩ. 4.38.  ʉʧʝʢʪʨʳ ʩʠʛʥʘʣʘ ʜʦ ʠ ʧʦʩʣʝ ʢʘʥʘʣʘ ʧʨʠ ʦʪʥʦʰʝʥʠʠ ʩʠʛʥʘʣ/ʰʫʤ 5 ʜɹ. 



 

ʈʠʩ. 4.39. ʉʠʛʥʘʣ, ʜʝʢʦʜʠʨʦʚʘʥʥʳʡ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʝʡ, ʥʘ I-Q ʜʠʘʛʨʘʤʤʝ. 

 

ʈʠʩ. 4.40. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR ʚ ʢʘʥʘʣʝ ʩ ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. 

ʊʘʙʣʠʮʘ 4.2. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR ʚ ʢʘʥʘʣʝ ʩ ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

SNR -30 -25 -20 -15 -10 -5 

BER 0,4708 0,4637 

 

0,1105 

 

0 0 0 

ɺ ʙʣʦʢʝ Model Parameters ʚʦ ʚʢʣʘʜʢ*ʝ Channel Settings ʚʳʙʝʨʝʤ Channel Model: Multipath 

Fading Channel. 

ʀ ʫʩʪʘʥʦʚʠʤ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

 

ʈʠʩ. 4.41. ɿʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ ʩ ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

 



 

ʈʠʩ. 4.42.  ʉʧʝʢʪʨʳ ʩʠʛʥʘʣʘ ʜʦ ʠ ʧʦʩʣʝ ʢʘʥʘʣʘ ʧʨʠ ʦʪʥʦʰʝʥʠʠ ʩʠʛʥʘʣ/ʰʫʤ 5 ʜɹ 

 

ʈʠʩ. 4.43. ʉʠʛʥʘʣ, ʜʝʢʦʜʠʨʦʚʘʥʥʳʡ ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʝʡ, ʥʘ I-Q ʜʠʘʛʨʘʤʤʝ 

ʊʘʙʣʠʮʘ 4.3. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR ʚ ʢʘʥʘʣʝ ʩ ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

SNR -30 -25 -20 -15 -10 -5 

BER 0,5007 0,4657 

 

0,1532 

 

0 0 0 



 

ʈʠʩ. 4.44. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR ʚ ʢʘʥʘʣʝ ʩ ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʟʜʝʣʝ ʙʳʣʦ ʩʜʝʣʘʥʦ: 

1. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʘ CDMA; 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ DownLink ʢʘʥʘʣʘ CDMA2000 ʠ ʧʨʠʚʝʜʝʥʘ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ɹ; 

3. ʇʨʠʚʝʜʝʥʘ ʤʦʜʝʣʴ DownLink ʢʘʥʘʣʘ CDMA2000 ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ MATLAB  

R2015b; 

4. ʇʨʠʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ. ɼʘʥʥʫʶ ʤʝʪʦʜʠʢʫ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʉʠʩʪʝʤʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ CDMA2000 ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʢʦʜʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʧʨʠ ʦʪʥʦʰʝʥʠʠ ʩʠʛʥʘʣ/ʰʫʤ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ, ʪ.ʝ. 

ʫʨʦʚʝʥʴ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʠʞʝ ʫʨʦʚʥʷ ʰʫʤʘ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʛʥʘʣ ʩʢʨʳʪʥʳʤ, ʘ 

ʟʥʘʯʠʪ ʙʦʣʝʝ ʟʘʱʠʱʝʥʥʳʤ.  

2. ʌʦʨʤʠʨʫʝʤʳʡ ʩʠʛʥʘʣ ʚʦʟʤʦʞʥʦ ʧʨʠʥʷʪʴ ʠ ʜʝʢʦʜʠʨʦʚʘʪʴ ʙʝʟ ʦʰʠʙʦʢ ʜʘʞʝ ʧʨʠ 

ʥʘʣʠʯʠʠ ʤʥʦʛʦʣʫʯʝʚʦʩʪʠ, ʦʜʥʘʢʦ ʧʨʠ ʙʦʣʴʰʦʤ ɼʦʧʣʝʨʦʚʩʢʦʤ ʦʪʢʣʦʥʝʥʠʠ ʯʘʩʪʦʪʳ ʠ 

ʙʦʣʴʰʠʭ ʟʘʜʝʨʞʢʘʭ, ʥʘʧʨʠʤʝʨ, 1ʄɻʮ ʠ 1 ʤʢʩ ʦʰʠʙʢʠ ʙʫʜʫʪ ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʩʠʛʥʘʣ/ʰʫʤ, ʥʘʧʨʠʤʝʨ, 40 ʜɹ. ʅʦ ʪʘʢʠʝ ʧʣʦʭʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʥʘʣʘ 

ʜʦʚʦʣʴʥʦ ʨʝʜʢʠ. 



3. ɼʣʷ ʙʦʣʴʰʝʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚ ʘʧʧʘʨʘʪʫʨʝ ʩʪʘʥʜʘʨʪʘ CDMA 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 

ʜʣʷ ʢʘʞʜʦʛʦ ʘʙʦʥʝʥʪʘ. ʊʘʢʦʡ ʨʝʛʠʩʪʨ ʩʜʚʠʛʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʷʭ 

ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʞʠʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʩʝʡ ʩʝʪʠ. ɼʣʠʥʘ ʄ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 4 398 046 511 103 ʙʠʪ ʠ ʝʩʣʠ ʝʝ ʵʣʝʤʝʥʪʳ 

ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ, ʥʘʧʨʠʤʝʨ, 450 ʄɻʮ, ʪʦ ʧʝʨʠʦʜ ʧʦʚʪʦʨʝʥʠʷ ʙʫʜʝʪ 

ʩʦʩʪʘʚʣʷʪʴ 9773,44 ʩ= 2 ʯ 43 ʤʠʥ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʝʩʣʠ ʜʘʞʝ ʫʜʘʩʪʩʷ 

ʟʘʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʧʨʠʝʤʥʠʢ ʚ ʩʣʫʯʘʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʭʚʘʪʘ, ʪʦ ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʩʠʛʥʘʣʘ-ʥʦʩʠʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 

ʧʦʯʪʠ 3-ʭ ʯʘʩʦʚ, ʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 32-ʙʠʪʦʚʦʡ ʤʘʩʢʠ 'ʧʦʜʩʣʫʰʠʚʘʥʠʝ" 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʝʥʦ. 

ʊʘʙʣʠʮʘ 4.4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ CDMA2000 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ɹʘʟʦʚʘʷ cʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ 

ʢʘʥʘʣʝ 

9.6 ʢʙʠʪ/c 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʘʢʝʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ 

ʨʘʟʙʠʚʘʝʪʩʷ ʙʘʟʦʚʳʡ ʧʦʪʦʢ 

20 ʤʩ 

ʎʠʬʨʦʚʘʷ ʤʦʜʫʣʷʮʠʷ DownLink QPSK 

ʎʠʬʨʦʚʘʷ ʤʦʜʫʣʷʮʠʷ UpLink OQPSK 

ʈʘʟʤʝʨ ʤʘʪʨʠʮʳ ɸʜʘʤʘʨʘ 64ʭ64 

ʈʘʟʨʷʜʥʦʩʪʴ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʣʠʥʥʦʛʦ ʢʦʜʘ 

42 

ɼʣʠʥʘ M-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʜʣʠʥʥʦʛʦ ʢʦʜʘ 

4 398 046 511 103 

ʂʦʣʠʯʝʩʪʚʦ ʙʠʪ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʤʘʩʢʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

32 

ʈʘʟʨʷʜʥʦʩʪʴ ʨʝʛʠʩʪʨʘ ʩʜʚʠʛʘ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʦʪʢʦʛʦ ʢʦʜʘ 

15 

ɼʣʠʥʘ M-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʢʦʨʦʪʢʦʛʦ ʢʦʜʘ 

32768 

ʏʘʩʪʦʪʘ ʩʨʝʟʘ ʂʀʍ-ʬʠʣʴʪʨʘ 615 ʢɻʮ 

 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʨʘʙʦʪʳ: 



1. ɿʘʧʫʩʪʠʪʴ MATLAB  R2015b ʦʪ ʠʤʝʥʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ; 

2. ɺ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʚʚʝʩʪʠ ʢʦʤʘʥʜʫ çcdma2000SimulinkExampleè; 

3. ɼʚʘ ʨʘʟʘ ʢʣʠʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʙʣʦʢʫ Model Parameters; 

4. ɺʦ ʚʢʣʘʜʢʝ Channel Settings ʚʳʙʨʘʪʴ Channel Model: No Channel; 

5. ɼʚʘ ʨʘʟʘ ʢʣʠʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʙʣʦʢʫ Open Scopes; 

6. ɿʘʧʫʩʪʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; 

7. ʇʦʩʣʝ ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝʭ ʛʨʘʬʠʢʦʚ ʩʦʭʨʘʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʫʙʝʜʠʪʴʩʷ, 

ʯʪʦ ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ, ʜʦ ʠ ʧʦʩʣʝ ʢʘʥʘʣʘ, ʥʝ ʠʟʤʝʥʠʣʩʷ; 

8. ʅʝ ʟʘʢʨʳʚʘʷ ʦʢʥʘ ʩ ʛʨʘʬʠʢʘʤʠ ʜʚʘ ʨʘʟʘ ʢʣʠʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ 

ʙʣʦʢʫ Model Parameters; 

9. ɺʦ ʚʢʣʘʜʢʝ Channel Settings ʚʳʙʨʘʪʴ Channel Model: AWGN Channel ʠ ʠʟʤʝʥʷʷ 

ʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʧʦʩʪʨʦʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR, ʠ ʩʦʭʨʘʥʠʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʭʦʪʷ ʙʳ ʜʣʷ ʦʜʥʦʛʦ ʠʟʤʝʨʝʥʠʷ; 

10. ʅʝ ʟʘʢʨʳʚʘʷ ʦʢʥʘ ʩ ʛʨʘʬʠʢʘʤʠ ʜʚʘ ʨʘʟʘ ʢʣʠʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ 

ʧʦ ʙʣʦʢʫ Model Parameters; 

11. ɺʦ ʚʢʣʘʜʢʝ Channel Settings ʚʳʙʨʘʪʴ Channel Model: Multipath Fading 

Channel ʠ ʠʟʤʝʥʷʷ ʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʧʦʩʪʨʦʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ BER ʦʪ 

SNR, ʠ ʩʦʭʨʘʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʭʦʪʷ ʙʳ ʜʣʷ ʦʜʥʦʛʦ ʠʟʤʝʨʝʥʠʷ; 

12. ʅʝ ʟʘʢʨʳʚʘʷ ʦʢʥʘ ʩ ʛʨʘʬʠʢʘʤʠ ʜʚʘ ʨʘʟʘ ʢʣʠʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ 

ʧʦ ʙʣʦʢʫ Model Parameters; 

13.  ɺʦ ʚʢʣʘʜʢʝ Channel Settings ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʜʦʧʣʝʨʦʚʩʢʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ (Maximum Doppler Frequency shift), ʚʝʢʪʦʨʘ ʟʘʜʝʨʞʢʠ (Multipath 

Profile ï Delay Vector), ʚʝʢʪʦʨʘ ʫʩʠʣʝʥʠʷ (Multipath Profile ï Gain Vector) ʠ ʧʦʚʪʦʨʠʪʴ 

ʧʫʥʢʪ 11. ɼʣʠʥʳ ʚʝʢʪʦʨʦʚ ʟʘʜʝʨʞʢʠ ʠ ʫʩʠʣʝʥʠʷ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ. 

 

 

 

 

 

 

 

 

 

 

 



5. ʉʀʉʊɽʄʓ ʄʆɹʀʃʔʅʆʁ ʉɺʗɿʀ ʉʊɸʅɼɸʈʊɸ Iɽɽɽ 802.11  (WIFI ) 

  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ Wi-

Fi ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʚ ʫʩʣʦʚʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʤʦʙʠʣʴʥʦʩʪʴ, ʧʨʦʩʪʦʪʫ ʫʩʪʘʥʦʚʢʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʝʭʥʦʣʦʛʠʷ Wi-Fi ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʦʨʷʯʠʭ ʪʦʯʝʢ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ. 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʦʙʣʘʜʘʶʪ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʨʦʚʦʜʥʳʤʠ ʩʝʪʷʤʠ, 

ʥʝʤʘʣʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʛʣʘʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ, ʢʦʥʝʯʥʦ ʞʝ, ʷʚʣʷʝʪʩʷ: 

¶ ʇʨʦʩʪʦʪʘ ʨʘʟʚʸʨʪʳʚʘʥʠʷ; 

¶ ɻʠʙʢʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʪʠ, ʢʦʛʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ, ʧʝʨʝʜʚʠʞʝʥʠʠ ʠ ʦʪʢʣʶʯʝʥʠʠ ʤʦʙʠʣʴʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ; 

¶ ɹʳʩʪʨʦʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ ʢʨʠʪʠʯʥʦ ʧʨʠ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ 

ʚʨʝʤʝʥʠ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ; 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʭ ʨʘʟʚʠʪʠʷ ʥʝ ʣʠʰʝʥʳ 

ʩʝʨʴʸʟʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʠ ʨʘʜʠʫʩʘ 

ʜʝʡʩʪʚʠʷ ʦʪ ʥʘʣʠʯʠʷ ʧʨʝʛʨʘʜ ʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʨʠʸʤʥʠʢʦʤ ʠ ʧʝʨʝʜʘʪʯʠʢʦʤ. ʆʜʠʥ ʠʟ 

ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ 

ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ. ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʪʘʢʠʭ ʩʝʪʝʡ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʚʨʘʪʠʪʴ ʟʜʘʥʠʝ ʚ ʝʜʠʥʫʶ ʙʝʩʧʨʦʚʦʜʥʫʶ ʟʦʥʫ ʠ 

ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʥ (ʧʨʝʛʨʘʜ). ɸʥʘʣʦʛʠʯʥʦ 

ʨʝʰʘʝʪʩʷ ʠ ʧʨʦʙʣʝʤʘ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʩʝʪʠ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʘʥʪʝʥʥ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʧʨʝʧʷʪʩʪʚʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʩʠʛʥʘʣ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʣʠʩʴ: 

1. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ; 

2. ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

3. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʛʨʘʤʤʳ; 

4. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʦʩʥʦʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; 

5. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʥʘ ʙʘʟʝ 

ʩʪʘʥʜʘʨʪʘ 802.11b. 



ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ 

ɺ 1990 ʛ. ʂʦʤʠʪʝʪ ʧʦ ʩʪʘʥʜʘʨʪʘʤ IEEE 802 (Institute of Electrical and Electronic Engineers) 

ʩʬʦʨʤʠʨʦʚʘʣ ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ 802.11. ʕʪʦ 

ʛʨʫʧʧʘ ʟʘʥʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʚʩʝʦʙʱʝʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʨʘʜʠʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʝʪʝʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʯʘʩʪʦʪʝ 2.4 ɻɻʮ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 1 ʠ 2 ʄʙʠʪ/ʩ. ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʩʪʘʥʜʘʨʪʘ 

ʙʳʣʠ ʟʘʚʝʨʰʝʥʳ ʯʝʨʝʟ ʩʝʤʴ ʣʝʪ, ʠ ʚ ʠʶʥʝ 1997 ʛ. ʙʳʣʘ ʨʘʪʠʬʠʮʠʨʦʚʘʥʘ ʧʝʨʚʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ 

802.11. 

ʉʪʘʥʜʘʨʪ IEEE 802.11 ʩʪʘʣ ʧʝʨʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʧʨʦʜʫʢʪʦʚ WLAN ʦʪ ʥʝʟʘʚʠʩʠʤʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʢ ʤʦʤʝʥʪʫ ʚʳʭʦʜʘ ʩʪʘʥʜʘʨʪʘ ʚ ʩʚʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʟʘʣʦʞʝʥʥʘʷ ʚ ʥʝʤ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʢʘʟʘʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʡ. ʕʪʦ ʧʦʩʣʫʞʠʣʦ 

ʧʨʠʯʠʥʦʡ ʧʦʩʣʝʜʫʶʱʠʭ ʜʦʨʘʙʦʪʦʢ, ʧʦʵʪʦʤʫ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʛʨʫʧʧʝ ʩʪʘʥʜʘʨʪʦʚ. 

ʄʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʘ ʚ WiFi -ʩʝʪʷʭ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʚʘ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʩʠʛʥʘʣʘ:  

1. ʉ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʤʦʜʫʣʷʮʠʝʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ (Direct-Sequence Spread Spectrum ï 

DSSS). 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ ʜʦʤʥʦʞʘʝʪʩʷ ʥʘ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʡ ʢʦʜ (Pncode ï Pseudo 

Random Noise Code). ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʤʦʜʫʣʷʮʠʠ ʥʝʩʫʱʝʡ. ɺ 

ʧʨʠʝʤʥʠʢʝ ʧʦʣʫʯʝʥʥʳʡ ʩʠʛʥʘʣ ʫʤʥʦʞʘʶʪ ʥʘ ʪʦʪ ʞʝ ʢʦʜ ʠ ʚʳʜʝʣʷʶʪ ʧʦʣʝʟʥʳʡ ʩʠʛʥʘʣ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʧʨʷʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ, ʪ.ʝ. ʫʨʦʚʝʥʴ 

ʩʠʛʥʘʣʘ ʤʝʰʘʶʱʝʛʦ ʧʝʨʝʜʘʪʯʠʢʘ ʛʦʨʘʟʜʦ ʚʳʰʝ ʫʨʦʚʥʷ ʥʫʞʥʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʠ ʩʚʷʟʠ. 

2. ʉʦ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘʩʪʦʪʳ (Frequency-Hopping Spread Spectrum ï 

FHSS). 

ʏʘʩʪʦʪʘ ʥʝʩʫʱʝʡ ʠʟʤʝʥʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʫʥʠʢʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʥʝʦʙʭʦʜʠʤ ʩʢʦʨʦʩʪʥʦʡ ʩʠʥʪʝʟʘʪʦʨ ʯʘʩʪʦʪ. 

ʅʝʜʦʩʪʘʪʦʢ: ʩʣʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ ʙʘʟʳ ʩʠʛʥʘʣʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ɼʦʩʪʦʠʥʩʪʚʦ: ʤʝʥʴʰʘʷ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʵʬʬʝʢʪʫ ʙʣʠʟʢʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ. 

ʆʙʘ ʤʝʪʦʜʘ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥʮʠʧʝ ʧʨʠʝʤʦʧʝʨʝʜʘʯʠ ʩ çʨʘʩʰʠʨʝʥʥʳʤ ʩʧʝʢʪʨʦʤè, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʧʦʤʝʭ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʳʯʥʦ 

ʧʨʠ ʚʳʙʦʨʝ ʩʝʪʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʫʯʠʪʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʜʘʣʴʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʡ ʩʚʷʟʠ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʩʪʦʠʤʦʩʪʴ. ɺʳʙʦʨ ʪʠʧʘ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʫʩʣʦʚʠʷʤʠ 



ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʘʢ ʠ ʩʪʦʠʤʦʩʪʴʶ ʠʟʜʝʣʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ 

ʤʝʪʦʜʫ FHSS, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʤʠʥʠʘʪʶʨʥʳʡ ʠ ʥʝʜʦʨʦʛʦʡ ʘʜʘʧʪʝʨ ʜʣʷ ʧʦʨʪʘʪʠʚʥʦʛʦ ʇʂ [2]. 

ʆʧʠʩʘʥʠʝ ʩʪʘʥʜʘʨʪʘ 

            ʀʟ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ IEEE 802.11 ʥʘ 

ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝʛʦ ʪʨʠ ʩʪʘʥʜʘʨʪʘ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʀʥʞʝʥʝʨʥʳʤ 

ʠʥʩʪʠʪʫʪʦʤ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ (IEEE): 802.11b, 802.11a ʠ 802.11g. 

ɺ ʩʪʘʥʜʘʨʪʝ IEEE 802.11b ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʜʦ 11 ʄʙʠʪ/ʩ), 

ʧʨʘʢʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʳʯʥʳʭ ʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ 

ʩʝʪʝʡ Ethernet, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʜʠʘʧʘʟʦʥ 2,4 ɻɻʮ, ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʟʘʚʦʝʚʘʣ ʥʘʠʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. 

ʇʦʩʢʦʣʴʢʫ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 11 ʄʙʠʪ/ʩ, ʠʤʝʝʪ 

ʤʝʥʴʰʠʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ, ʯʝʤ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ, ʩʪʘʥʜʘʨʪʦʤ  802.11b 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʩʠʛʥʘʣʘ. 

ʉʪʘʥʜʘʨʪ IEEE 802.11a ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʠʟ ʩʝʤʝʡʩʪʚʘ 

ʩʪʘʥʜʘʨʪʦʚ 802.11 ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 54 ʄʙʠʪ/ʩ. 

        ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʘʟʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʦʙʣʘʩʪʴ ʯʘʩʪʦʪ 2,4 ɻɻʮ, 

ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ 802.11a ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʙʦʪʘ ʚ ʜʠʘʧʘʟʦʥʝ 5 ɻɻʮ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ 

ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ ʚʳʙʨʘʥʦ ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʯʘʩʪʦʪʥʦʝ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ (OFDM). 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ 802.11a ʦʪʥʦʩʷʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʜʣʷ ʯʘʩʪʦʪ 5 ɻɻʮ, ʘ ʪʘʢʞʝ ʤʝʥʴʰʠʡ 

ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ. 

        ʉʪʘʥʜʘʨʪ IEEE 802.11g ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ 802.11b ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʪʦʤ ʞʝ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʥʜʘʨʪ 802.11g ʧʦʣʥʦʩʪʴʶ 

ʩʦʚʤʝʩʪʠʤ ʩ 802.11b, ʪʦ ʝʩʪʴ ʣʶʙʦʝ ʫʩʪʨʦʡʩʪʚʦ 802.11g ʜʦʣʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʫ ʩ 

ʫʩʪʨʦʡʩʪʚʘʤʠ 802.11b. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ ʩʪʘʥʜʘʨʪʝ 802.11g ʩʦʩʪʘʚʣʷʝʪ 54 

ʄʙʠʪ/ʩ, ʧʦʵʪʦʤʫ ʥʘ ʩʝʛʦʜʥʷ ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʩʪʘʥʜʘʨʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʘ 802.11g ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʝ ʦʪʯʘʩʪʠ ʢʦʥʢʫʨʠʨʫʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ: ʤʝʪʦʜ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ OFDM ʠ ʤʝʪʦʜ ʜʚʦʠʯʥʦʛʦ 

ʧʘʢʝʪʥʦʛʦ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ PBCC, ʦʧʮʠʦʥʘʣʴʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʩʪʘʥʜʘʨʪʝ 802.11b. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʥʜʘʨʪ 802.11g ʩʦʜʝʨʞʠʪ ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ: ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ 

ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ OFDM ʠ CCK, ʘ ʦʧʮʠʦʥʘʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ PBCC.  

        ʌʠʟʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʩʪʘʥʜʘʨʪʘ 

        ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʩʪʘʥʜʘʨʪʘ 802.11 - 

ʦʙʝʩʧʝʯʠʪʴ ʤʝʭʘʥʠʟʤʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʣʷ ʧʦʜʫʨʦʚʥʷ MAC, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʪʴ 



ʚʳʧʦʣʥʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʨʝʜʳ ʠ 

ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʤ ʧʦʜʫʨʦʚʥʶ MAC. ʋʨʦʚʥʠ ʄɸʉ ʠ PHY ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ 

ʙʳʣʠ ʥʝʟʘʚʠʩʠʤʳʤʠ. ʀʤʝʥʥʦ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ MAC ʠ ʧʦʜʫʨʦʚʥʝʤ PHY ʠ ʧʦʟʚʦʣʠʣʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʨʦʚʥʠ, ʦʧʠʩʘʥʥʳʝ ʚ 

ʩʪʘʥʜʘʨʪʘʭ802.11b, 802.11ʘ ʠ 802.11g. 

ʂʘʞʜʳʡ ʠʟ ʬʠʟʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʩʪʘʥʜʘʨʪʘ 802.11 ʠʤʝʝʪ ʜʚʘ ʧʦʜʫʨʦʚʥʷ: 

¶ Physical Layer Convergence Procedure (PLCP). ʇʨʦʮʝʜʫʨʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. 

¶ Physical Medium Dependent (PMD). ʇʦʜʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʟʘʚʠʩʷʱʠʡ ʦʪ 

ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ. 

ʅʘ ʨʠʩ.1 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʵʪʠ ʧʦʜʫʨʦʚʥʠ ʩʦʦʪʥʦʩʷʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʚʳʰʝʩʪʦʷʱʠʤʠ 

ʫʨʦʚʥʷʤʠ ʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ (Open System Interconnection - OSI). 

ʇʦʜʫʨʦʚʝʥʴ PLCP ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʘ 

ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʘ MAC (MAC Protocol 

Data Units - MPDU) ʤʝʞʜʫ ʄɸʉ-ʩʪʘʥʮʠʷʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʫʨʦʚʥʷ PMD, ʥʘ ʢʦʪʦʨʦʤ 

ʨʝʘʣʠʟʫʝʪʩʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʝʪʦʜ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʨʝʜʫ. 

ʇʦʜʫʨʦʚʥʠ PLCP ʠ PMD ʦʪʣʠʯʘʶʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʪʘʥʜʘʨʪʘ 802.11. 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʠʟʫʯʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ, ʨʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʫʧʦʤʷʥʫʪʫʶ, ʘ ʠʤʝʥʥʦ - ʩʢʨʵʤʙʣʠʨʦʚʘʥʠʝ. 

 

 

ʈʠʩ. 5.1. ʇʦʜʫʨʦʚʥʠ ʫʨʦʚʥʷ PHY 

ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʪʯʠʢʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ 

ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, - ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ, ʧʦʩʪʫʧʘʶʪ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ, ʩʣʫʯʘʡʥʳʤ 

http://www.intuit.ru/studies/courses/1004/202/lecture/5240?page=1#image.3.1


ʦʙʨʘʟʦʤ. ɹʝʟ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʤʥʦʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʦʣʫʯʘʝʤʳʝ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʦʩʪʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʦʩʪʘʣʠʩʴ ʙʳ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤʠ. 

ʆʜʥʘʢʦ ʙʳʚʘʝʪ, ʯʪʦ ʧʨʠʥʠʤʘʝʤʳʝ ʜʘʥʥʳʝ ʥʝ ʚʧʦʣʥʝ ʩʣʫʯʘʡʥʳ ʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʥʘʙʦʨʳ ʠ ʜʣʠʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ. 

ʉʢʨʵʤʙʣʠʨʦʚʘʥʠʝ (ʧʝʨʝʩʪʘʥʦʚʢʘ ʵʣʝʤʝʥʪʦʚ) - ʵʪʦ ʤʝʪʦʜ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 

ʧʨʠʥʠʤʘʝʤʳʝ ʜʘʥʥʳʝ ʜʝʣʘʶʪʩʷ ʙʦʣʝʝ ʧʦʭʦʞʠʤʠ ʥʘ ʩʣʫʯʘʡʥʳʝ; ʜʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʧʫʪʝʤ 

ʧʝʨʝʩʪʘʥʦʚʢʠ ʙʠʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʝʚʨʘʪʠʪʴ ʝʝ ʠʟ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʚ ʧʦʭʦʞʫʶ ʥʘ ʩʣʫʯʘʡʥʫʶ. ʕʪʫ ʧʨʦʮʝʜʫʨʫ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ 

"ʦʪʙʝʣʠʚʘʥʠʝʤ ʧʦʪʦʢʘ ʜʘʥʥʳʭ". ɼʝʩʢʨʵʤʙʣʝʨ ʧʨʠʝʤʥʠʢʘ ʟʘʪʝʤ ʚʳʧʦʣʥʷʝʪ ʦʙʨʘʪʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʧʦʩʦʙʦʚ ʩʢʨʵʤʙʣʠʨʦʚʘʥʠʷ ʦʪʥʦʩʠʪʩʷ 

ʢ ʯʠʩʣʫ ʩʘʤʦʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʭʩʷ; ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʝʩʢʨʵʤʙʣʝʨ ʩʧʦʩʦʙʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴʩʷ ʩʦ ʩʢʨʵʤʙʣʝʨʦʤ. 

        IEEE 802.11 

        ʀʩʭʦʜʥʳʡ ʩʪʘʥʜʘʨʪ 802.11 ʦʧʨʝʜʝʣʷʝʪ ʪʨʠ ʤʝʪʦʜʘ ʧʝʨʝʜʘʯʠ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ: 

¶ ʇʝʨʝʜʘʯʘ ʚ ʜʠʘʧʘʟʦʥʝ ʠʥʬʨʘʢʨʘʩʥʳʭ ʚʦʣʥ. 

¶ ʊʝʭʥʦʣʦʛʠʷ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʧʫʪʝʤ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ (FHSS) ʚ 

ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ. 

¶ ʊʝʭʥʦʣʦʛʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (DSSS) ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ. 

 ʇʝʨʝʜʘʯʘ ʚ ʜʠʘʧʘʟʦʥʝ ʠʥʬʨʘʢʨʘʩʥʳʭ ʚʦʣʥ 

ʉʨʝʜʦʡ ʧʝʨʝʜʘʯʠ ʷʚʣʷʶʪʩʷ ʠʥʬʨʘʢʨʘʩʥʳʝ ʚʦʣʥʳ ʜʠʘʧʘʟʦʥʘ 850 ʥʤ, ʢʦʪʦʨʳʝ 

ʛʝʥʝʨʠʨʫʶʪʩʷ ʣʠʙʦ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʣʘʟʝʨʥʳʤ ʜʠʦʜʦʤ, ʣʠʙʦ ʩʚʝʪʦʜʠʦʜʦʤ (LED). ʊʘʢ ʢʘʢ 

ʠʥʬʨʘʢʨʘʩʥʳʝ ʚʦʣʥʳ ʥʝ ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ ʩʪʝʥʳ, ʦʙʣʘʩʪʴ ʧʦʢʨʳʪʠʷ LAN ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʟʦʥʦʡ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ʉʪʘʥʜʘʨʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʨʠ ʚʘʨʠʘʥʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʟʣʫʯʝʥʠʷ: ʥʝʥʘʧʨʘʚʣʝʥʥʫʶ ʘʥʪʝʥʥʫ, ʦʪʨʘʞʝʥʠʝ ʦʪ ʧʦʪʦʣʢʘ ʠ ʬʦʢʫʩʥʦʝ ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʠʟʣʫʯʝʥʠʝ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʫʟʢʠʡ ʣʫʯ ʨʘʩʩʝʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʣʠʥʟ. ʌʦʢʫʩʥʦʝ 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʫʭʪʦʯʝʯʥʦʡ ʩʚʷʟʠ, ʥʘʧʨʠʤʝʨ 

ʤʝʞʜʫ ʜʚʫʤʷ ʟʜʘʥʠʷʤʠ. 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʩʦ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘʩʪʦʪʳ (FHSS) 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ FHSS ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 1 ʠ 2 ʄʙʠʪ/ʩ. 

ʋʩʪʨʦʡʩʪʚʘ FHSS ʜʝʣʷʪ ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʠʭ ʨʘʙʦʪʳ ʧʦʣʦʩʫ ʯʘʩʪʦʪ ʦʪ 2,402 ʜʦ 2,480 ɻɻʮ 

ʥʘ 79 ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʢʘʥʘʣʦʚ (ʵʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ɽʚʨʦʧʳ). ʐʠʨʠʥʘ ʢʘʞʜʦʛʦ ʠʟ 79 ʢʘʥʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ 1 ʄɻʮ, ʧʦʵʪʦʤʫ ʙʝʩʧʨʦʚʦʜʥʳʝ 

ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ FHSS ʠʩʧʦʣʴʟʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʠʤʚʦʣʦʚ - 1 

ʄɻʮ - ʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʩʪʨʦʡʢʠ ʩ ʢʘʥʘʣʘ ʥʘ ʢʘʥʘʣ. 



ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʯʘʩʪʦʪʘ 

ʧʝʨʝʩʢʦʢʦʚ ʥʝ ʤʝʥʝʝ 2,5 ʨʘʟ ʚ ʩʝʢʫʥʜʫ ʢʘʢ ʤʠʥʠʤʫʤ ʤʝʞʜʫ ʰʝʩʪʴʶ (6 ʄɻʮ) ʢʘʥʘʣʘʤʠ. ʏʪʦʙʳ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʯʠʩʣʦ ʢʦʣʣʠʟʠʡ ʤʝʞʜʫ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ ʟʦʥʘʤʠ ʧʦʢʨʳʪʠʷ, ʚʦʟʤʦʞʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʝʨʝʩʢʦʢʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʙʠʪʳ ʥʘ ʪʨʠ ʥʘʙʦʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, 

ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʜʣʷ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ɽʚʨʦʧʳ ʩʦʩʪʘʚʣʷʝʪ 26. ɺ ʪʘʙʣʠʮʝ 

1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʤʠʥʠʤʘʣʴʥʦʝ 

ʧʝʨʝʢʨʳʪʠʝ. 

ʇʦ ʩʫʪʠ, ʩʭʝʤʘ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʪʦʨʦʧʣʠʚʳʡ 

ʧʝʨʝʭʦʜ ʩ ʦʜʥʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʢʘʥʘʣʘ ʥʘ ʜʨʫʛʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʩʢʘʯʢʘ 

ʧʦʢʨʳʚʘʝʪʩʷ ʧʦʣʦʩʘ ʯʘʩʪʦʪ, ʨʘʚʥʘʷ ʢʘʢ ʤʠʥʠʤʫʤ 6 ʄɻʮ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚ ʤʥʦʛʦʩʦʪʦʚʳʭ 

ʩʝʪʷʭ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʣʣʠʟʠʡ. 

ʊʘʙʣʠʮʘ 5.1 -  ʉʭʝʤʘ FHSS ʜʣ̫ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ɽʚʨʦʧʳ 

ʅʘʙʦʨ ʉʭʝʤʘ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ 

1 {0,3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,51,54,57,60,63,66,69,72,75} 

2 {1,4,7,10,13,16,19,22,25,28,31,34,37,40,43,46,49,52,55,58,61,64,67,70,73,76} 

3 {2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77} 

 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʫʨʦʚʝʥʴ MAC ʧʨʦʧʫʩʢʘʝʪ ʄɸʉ-ʬʨʝʡʤ, ʢʦʪʦʨʳʡ ʚ ʣʦʢʘʣʴʥʳʭ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ FHSS ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ ʩʣʫʞʝʙʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʘʥʥʳʭ PLCP, ʠʣʠ PSDU 

(PLCP Service Data Unit), ʧʦʜʫʨʦʚʝʥʴ PLCP ʜʦʙʘʚʣʷʝʪ ʜʚʘ ʧʦʣʷ ʚ ʥʘʯʘʣʦ ʬʨʝʡʤʘ, ʯʪʦʙʳ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʬʨʝʡʤ PPDU (PPDU - ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʘ PLCP). 

ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥ ʬʦʨʤʘʪ ʬʨʝʡʤʘ FHSS ʧʦʜʫʨʦʚʥʷ PLCP. 

 

ʈʠʩ. 5.2.  ʌʦʨʤʘʪ ʬʨʝʡʤʘ FHSS ʧʦʜʫʨʦʚʥʷ PLCP 

ʇʨʝʘʤʙʫʣʘ PLCP ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʧʦʣʝʡ: 

¶ ʇʦʜʧʦʣʝ Sync ʨʘʟʤʝʨʦʤ 80 ʙʠʪ. ʉʪʨʦʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ 0 ʠ 1, ʥʘʯʠʥʘʝʪʩʷ 

ʩ 0. ʇʨʠʝʤʥʘʷ ʩʪʘʥʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʵʪʦ ʧʦʣʝ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʘʥʪʝʥʥʳ ʧʨʠ 

ʥʘʣʠʯʠʠ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʫʭʦʜ ʯʘʩʪʦʪʳ (frequency offset) ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʢʝʪʦʚ (packet timing). 
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¶ ʇʦʜʧʦʣʝ ʬʣʘʛʘ ʥʘʯʘʣʘ ʬʨʝʡʤʘ (Start of Frame Delimiter, SFD) ʨʘʟʤʝʨʦʤ 16 ʙʠʪ. 

ʉʦʩʪʦʠʪ ʠʟ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʪʨʦʢʠ ( 0000 1100 1011 1101, ʢʨʘʡʥʠʡ ʩʣʝʚʘ ʙʠʪ ʧʝʨʚʳʡ) ʚ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʬʨʝʡʤʦʚ (frame timing) ʜʣʷ ʧʨʠʝʤʥʦʡ ʩʪʘʥʮʠʠ. 

ɿʘʛʦʣʦʚʦʢ ʬʨʝʡʤʘ PLCP ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʦʜʧʦʣʝʡ: 

¶ ʉʣʦʚʦ ʜʣʠʥʳ ʩʣʫʞʝʙʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ PLCP (PSDU), PSDU Length Word (PLW) 

ʨʘʟʤʝʨʦʤ 12 ʙʠʪ. ʋʢʘʟʳʚʘʝʪ ʨʘʟʤʝʨ ʬʨʝʡʤʘ MAC (PSDU) ʚ ʦʢʪʝʪʘʭ. 

¶ ʉʠʛʥʘʣʴʥʦʝ ʧʦʣʝ PLCP (Signaling Field PLCP - PSF) ʨʘʟʤʝʨʦʤ 4 ʙʠʪ. ʋʢʘʟʳʚʘʝʪ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢʦʥʢʨʝʪʥʦʛʦ ʬʨʝʡʤʘ. 

¶ HEC (Header Error Check). ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʬʨʝʡʤʘ. 

ʉʣʫʞʝʙʥʳʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ PLCP (PSDU) ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʦʧʝʨʘʮʠʶ ʩʢʨʵʤʙʣʠʨʦʚʘʥʠʷ ʩ 

ʮʝʣʴʶ ʦʪʙʝʣʠʚʘʥʠʷ (ʨʘʥʜʦʤʠʟʘʮʠʠ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʭʦʜʥʳʭ ʙʠʪʦʚ. ʇʦʣʫʯʠʚʰʠʡʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ PSDU ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.3. ɿʘʧʦʣʥʷʶʱʠʝ ʩʠʤʚʦʣʳ ʚʩʪʘʚʣʷʶʪʩʷ ʤʝʞʜʫ ʚʩʝʤʠ 32-

ʩʠʤʚʦʣʴʥʳʤʠ ʙʣʦʢʘʤʠ. ʕʪʠ ʟʘʧʦʣʥʷʶʱʠʝ ʩʠʤʚʦʣʳ ʫʩʪʨʘʥʷʶʪ ʣʶʙʳʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʝʜʠʥʠʮ ʙʦʣʴʰʝ, ʯʝʤ ʥʫʣʝʡ, ʠʣʠ ʥʘʦʙʦʨʦʪ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʙʳ ʧʨʠʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʵʬʬʝʢʪʘʤ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ. 

 

ʈʠʩ. 5.2. ʉʢʨʵʤʙʣʠʨʦʚʘʥʥʳʡ PSDU ʚ ʪʝʭʥʦʣʦʛʠʠ FHSS 

          ʇʦʜʫʨʦʚʝʥʴ PLCP ʧʨʝʦʙʨʘʟʫʝʪ ʬʨʝʡʤ ʚ ʧʦʪʦʢ ʙʠʪʦʚ ʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʥʘ 

ʧʦʜʫʨʦʚʝʥʴ PMD. ʇʦʜʫʨʦʚʝʥʴ PMD ʪʝʭʥʦʣʦʛʠʠ FHSS ʤʦʜʫʣʠʨʫʝʪ ʧʦʪʦʢ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷʮʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʛʘʫʩʩʦʚʦʡ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʠ (Gaussian 

Frequency Shift Keying - GFSK). 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʫʶ ʤʦʜʫʣʷʮʠʶ DSSS ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɺ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ 802.11 ʦʛʦʚʦʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʜʨʫʛʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ - ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ 

ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (DSSS). ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚ ʩʪʘʥʜʘʨʪʝ 802.11 ʨʘʟʨʘʙʦʪʢʠ 1997 

ʛʦʜʘ, ʪʝʭʥʦʣʦʛʠʷ DSSS ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 1 ʠ 2 ʄʙʠʪ/ʩ. 

ɸʥʘʣʦʛʠʯʥʦ ʧʦʜʫʨʦʚʥʶ PLCP, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʚ ʪʝʭʥʦʣʦʛʠʠ FHSS, ʧʦʜʫʨʦʚʝʥʴ PLCP 

ʪʝʭʥʦʣʦʛʠʠ DSSS ʩʪʘʥʜʘʨʪʘ 802.11 ʜʦʙʘʚʣʷʝʪ ʜʚʘ ʧʦʣʷ ʚʦ ʬʨʝʡʤ MAC, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ 

PPDU: ʧʨʝʘʤʙʫʣʫ PLCP ʠ ʟʘʛʦʣʦʚʦʢ PLCP ʌʦʨʤʘʪ ʬʨʝʡʤʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.5.3. 
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ʈʠʩ. 5.3.  ʌʦʨʤʘʪ ʬʨʝʡʤʘ DSSS ʧʦʜʫʨʦʚʥʷ PLCP 

ʇʨʝʘʤʙʫʣʘ PLCP ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʧʦʣʝʡ: 

¶ ʇʦʜʧʦʣʝ Sync ʰʠʨʠʥʦʡ 128 ʙʠʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʩʪʨʦʢʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʝʜʠʥʠʮ. ɿʘʜʘʯʘ ʵʪʦʛʦ ʧʦʜʧʦʣʷ - ʦʙʝʩʧʝʯʠʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʜʣʷ ʧʨʠʝʤʥʦʡ ʩʪʘʥʮʠʠ. 

¶ ʇʦʜʧʦʣʝ SFD ʰʠʨʠʥʦʡ 16 ʙʠʪ ; ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ ʩʧʝʮʠʬʠʯʥʘʷ ʩʪʨʦʢʘ ʆʭF3A0; ʝʛʦ 

ʟʘʜʘʯʘ - ʦʙʝʩʧʝʯʠʪʴ ʪʘʡʤʠʥʛ (timing) ʜʣʷ ʧʨʠʝʤʥʦʡ ʩʪʘʥʮʠʠ. 

ɿʘʛʦʣʦʚʦʢ PLCP ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʧʦʜʧʦʣʝʡ: 

¶ ʇʦʜʧʦʣʝ Signal ʰʠʨʠʥʦʡ 8 ʙʠʪ, ʫʢʘʟʳʚʘʶʱʝʝ ʪʠʧ ʤʦʜʫʣʷʮʠʠ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʣʷ 

ʜʘʥʥʦʛʦ ʬʨʝʡʤʘ. 

¶ ʇʦʜʧʦʣʝ Service ʰʠʨʠʥʦʡ 8 ʙʠʪ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʦ ʚʨʝʤʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ ʦʥʦ ʦʩʪʘʣʦʩʴ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ; ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʦ 

ʧʨʠʛʦʜʠʪʩʷ ʚ ʙʫʜʫʱʠʭ ʤʦʜʠʬʠʢʘʮʠʷʭ ʩʪʘʥʜʘʨʪʘ. 

¶ ʇʦʜʧʦʣʝ Length ʰʠʨʠʥʦʡ 16 ʙʠʪ, ʫʢʘʟʳʚʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʩʝʢʫʥʜ (ʠʟ 

ʜʠʘʧʘʟʦʥʘ 16-216), ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʯʘʩʪʠ MAC-ʬʨʝʡʤʘ. 

¶ ʇʦʜʧʦʣʝ CRC. 16-ʙʠʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ. 

ʇʦʜʫʨʦʚʝʥʴ PLCP ʧʨʝʦʙʨʘʟʫʝʪ ʬʨʝʡʤ ʚ ʧʦʪʦʢ ʙʠʪʦʚ ʠ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʥʘ 

ʧʦʜʫʨʦʚʝʥʴ PMD. ɺʝʩʴ PPDU ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʨʦʮʝʩʩ ʩʢʨʵʤʙʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ 

ʨʘʥʜʦʤʠʟʘʮʠʠ ʜʘʥʥʳʭ. 

ʉʢʨʵʤʙʣʠʨʦʚʘʥʥʘʷ ʧʨʝʘʤʙʫʣʘ PLCP ʚʩʝʛʜʘ ʧʝʨʝʜʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʄʙʠʪ/ʩ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʩʢʨʵʤʙʣʠʨʦʚʘʥʥʳʡ ʬʨʝʡʤ MPDU ʧʝʨʝʜʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʫʢʘʟʘʥʥʦʡ ʚ ʧʦʜʧʦʣʝ Signal. 

ʇʦʜʫʨʦʚʝʥʴ PMD ʤʦʜʫʣʠʨʫʝʪ ʦʪʙʝʣʝʥʥʳʡ ʧʦʪʦʢ ʙʠʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʠʝʤʝʪʦʜʳ 

ʤʦʜʫʣʷʮʠʠ: 

¶ ɼʚʦʠʯʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʷ (Differential Binary Phase Shift Keying - 

DBPSK) ʜʣʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 1 ʄʙʠʪ/ʩ. 

¶ ʂʚʘʜʨʘʪʫʨʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʷ (Differential Quadrature Phase 

Shift Key - DQPSK) ʜʣʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 2 ʄʙʠʪ/ʩ. 

 

IEEE 802.11b 

            ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʢ ʄɸʉ-ʢʘʜʨʘʤ (MPDU) ʜʦʙʘʚʣʷʝʪʩʷ ʟʘʛʦʣʦʚʦʢ 

ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʨʝʘʤʙʫʣʳ ʠ ʩʦʙʩʪʚʝʥʥʦ PLCP-ʟʘʛʦʣʦʚʢʘ (ʨʠʩ.5.5). 
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ʇʨʝʘʤʙʫʣʘ ʩʦʜʝʨʞʠʪ ʩʪʘʨʪʦʚʫʶ ʩʠʥʭʨʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (SYNC) ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʧʨʠʝʤʥʠʢʘ ʠ 16-ʙʠʪʥʳʡ ʢʦʜ ʥʘʯʘʣʘ ʢʘʜʨʘ (SFD) - ʯʠʩʣʦ F3A016. PLCP-ʟʘʛʦʣʦʚʦʢ ʚʢʣʶʯʘʝʪ 

ʧʦʣʷ SIGNAL (ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʢʦʨʦʩʪʠ ʠ ʪʠʧʝ ʤʦʜʫʣʷʮʠʠ), SERVICE (ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ ʧʨʠʤʝʥʝʥʠʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʨʘʩʰʠʨʝʥʠʡ ʠ PBCC-ʤʦʜʫʣʷʮʠʠ) 

ʠ LENGTH (ʚʨʝʤʷ ʚ ʤʠʢʨʦʩʝʢʫʥʜʘʭ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʣʝʜʫʶʱʝʡ ʟʘ ʟʘʛʦʣʦʚʢʦʤ 

ʯʘʩʪʠ ʢʘʜʨʘ). ɺʩʝ ʪʨʠ ʧʦʣʷ ʟʘʛʦʣʦʚʢʘ ʟʘʱʠʱʝʥʳ 16-ʙʠʪʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ CRC. 

 

ʈʠʩ. 5.4. ʉʪʨʫʢʪʫʨʘ ʢʘʜʨʦʚ ʩʝʪʠ IEEE 802.11b ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

 

ɺ ʩʪʘʥʜʘʨʪʝ IEEE 802.11b ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʚʘ ʪʠʧʘ ʟʘʛʦʣʦʚʢʦʚ: ʜʣʠʥʥʳʡ ʠ ʢʦʨʦʪʢʠʡ (51). 

 

ʈʠʩ. 5.5. ʂʦʨʦʪʢʠʡ ʟʘʛʦʣʦʚʦʢ ʢʘʜʨʦʚ ʩʝʪʠ 802.11b 

          ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʜʣʠʥʦʡ ʩʠʥʭʨʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (128 ʠ 56 ʙʠʪ), ʩʧʦʩʦʙʦʤ ʝʝ 

ʛʝʥʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʩʠʤʚʦʣ ʥʘʯʘʣʘ ʢʘʜʨʘ ʚ ʢʦʨʦʪʢʦʤ ʟʘʛʦʣʦʚʢʝ ʧʝʨʝʜʘʝʪʩʷ ʚ 

ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʚʩʝ ʧʦʣʷ ʜʣʠʥʥʦʛʦ ʟʘʛʦʣʦʚʢʘ ʧʝʨʝʜʘʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 

ʄʙʠʪ/ʩ, ʪʦ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʛʦʣʦʚʢʝ ʧʨʝʘʤʙʫʣʘ ʪʨʘʥʩʣʠʨʫʝʪʩʷ ʥʘ ʩʢʦʨʦʩʪʠ 1 ʄʙʠʪ/ʩ, ʜʨʫʛʠʝ 

ʧʦʣʷ ʟʘʛʦʣʦʚʢʘ - ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʄʙʠʪ/ʩ. ʆʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʢʘʜʨʘ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʥʘ ʣʶʙʦʡ 

ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʩʪʘʥʜʘʨʪʦʤ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ, ʫʢʘʟʘʥʥʳʭ ʚ ʧʦʣʷʭ SIGNAL ʠ SERVICE. 

ʂʦʨʦʪʢʠʝ ʟʘʛʦʣʦʚʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʧʝʮʠʬʠʢʘʮʠʝʡ IEEE 802.11b ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ. 

        ʀʟ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʜʫʨ ʩʚʷʟʠ ʩʝʪʠ IEEE 802.11 ʚʠʜʥʦ, ʯʪʦ "ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ" ʚ 

ʵʪʦʤ ʩʪʘʥʜʘʨʪʝ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ Ethernet. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʢʘʥʘʣʝ. ʇʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ ʩ 

ʟʘʜʘʥʥʦʡ ʰʠʨʠʥʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʤʦʞʥʦ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʠ ʧʨʠʤʝʥʷʷ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʤʦʜʫʣʷʮʠʠ. ʇʦ ʵʪʦʤʫ ʧʫʪʠ ʧʦʰʣʘ ʛʨʫʧʧʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ IEEE 802.11b. 
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        ʅʘʧʦʤʥʠʤ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʩʪʘʥʜʘʨʪ IEEE 802.11 ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʨʘʙʦʪʫ ʚ 

ʨʝʞʠʤʝ DSSS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ɹʘʨʢʝʨʦʚʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (Barker) 

ʜʣʠʥʦʡ 11 ʙʠʪ: ɺ1 = ( 10110111000 ). ʂʘʞʜʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʠʪ ʟʘʤʝʱʘʝʪʩʷ ʩʚʦʠʤ 

ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʦ ʤʦʜʫʣʶ 2 (ʦʧʝʨʘʮʠʷ "ʠʩʢʣʶʯʘʶʱʝʝ ʀʃʀ") ʩ ʜʘʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, ʪ. ʝ. ʢʘʞʜʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʝʜʠʥʠʮʘ ʟʘʤʝʥʷʝʪʩʷ ʥʘ B1, ʢʘʞʜʳʡ ʥʦʣʴ 

- ʥʘ ʠʥʚʝʨʩʠʶ B1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʠʪ ʟʘʤʝʥʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 11 ʯʠʧʦʚ. ɼʘʣʝʝ ʩʠʛʥʘʣ 

ʢʦʜʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʚʫʭ- ʠʣʠ ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʦʡ ʬʘʟʦʚʦʡ 

ʤʦʜʫʣʷʮʠʠ (DBPSK ʠʣʠ DQPSK, ʦʜʠʥ ʠʣʠ ʜʚʘ ʯʠʧʘ ʥʘ ʩʠʤʚʦʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʯʘʩʪʦʪʝ 

ʤʦʜʫʣʷʮʠʠ ʥʝʩʫʱʝʡ 11 ʄɻʮ ʦʙʱʘʷ ʩʢʦʨʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʤʦʜʫʣʷʮʠʠ 1 ʠ 

2 ʄʙʠʪ/ʩ. 

          ʉʪʘʥʜʘʨʪ IEEE 802.11b ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 11 ʠ 5,5 

ʄʙʠʪ/ʩ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʉʉʂ-ʤʦʜʫʣʷʮʠʷ (Complementary Code 

Keying - ʢʦʜʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤ ʢʦʜʦʤ). 

          ʍʦʪʷ ʤʝʭʘʥʠʟʤ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 5,5 ʠ 

11 ʄʙʠʪ/ʩ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉʉʂ, ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʪʦʜʘʤ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʢʦʨʦʩʪʝʡ 1 

ʠ 2 ʄʙʠʪ/ʩ, ʦʥ ʧʦ-ʩʚʦʝʤʫ ʫʥʠʢʘʣʝʥ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʨʘʩʰʠʨʝʥʠʷ, ʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʫʣʷʮʠʠ ʉʉʂ ʨʘʩʰʠʨʷʶʱʠʡ ʢʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʜ ʠʟ 8 ʢʦʤʧʣʝʢʩʥʳʭ 

ʯʠʧʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 1 ʠ 2 ʄʙʠʪ/ʩ ʧʨʠʤʝʥʷʝʪʩʷ 11-ʨʘʟʨʷʜʥʳʡ ʢʦʜ. 

8-ʯʠʧʦʚʳʡ ʢʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʣʠ 4, ʠʣʠ 8 ʙʠʪʘʤʠ - ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʯʠʧʦʚ ʩʦʩʪʘʚʣʷʝʪ 11 ʄʯʠʧ/ʩ, ʪ.ʝ. ʧʨʠ 8 ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʧʘʭ ʥʘ 

ʩʠʤʚʦʣ ʠ 4 ʠʣʠ 8 ʙʠʪʦʚ ʥʘ ʩʠʤʚʦʣ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 5,5 ʠ 11 

ʄʙʠʪ/ʩ. 

          ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 5,5 ʄʙʠʪ/ʩ, ʥʫʞʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ 

ʩʢʨʵʤʙʣʠʨʦʚʘʥʥʳʡ ʧʦʪʦʢ ʙʠʪʦʚ ʚ ʩʠʤʚʦʣʳ ʧʦ 4 ʙʠʪʘ (b0, b1, b2 ʠ bɿ). ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʙʠʪʘ (b2 

ʠ bɿ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 8 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʧʦʚ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 6, ʛʜʝ {cl, ʩ2, ʩɿ, ʩ4, ʩ5, ʩ6, ʩ7, ʩ8} ʧʨʝʜʩʪʘʚʣʷʶʪ ʯʠʧʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʪʘʙʣʠʮʥ 6 j ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʥʠʤʦʝ ʯʠʩʣʦ, ʢʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʠʟ -1, ʠ 

ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʧʦ ʤʥʠʤʦʡ, ʠʣʠ ʢʚʘʜʨʘʪʫʨʥʦʡ, ʦʩʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 5.2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʠʧʦʚ ʉʉʂ2 
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          ʊʝʧʝʨʴ, ʠʤʝʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʠʧʦʚ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʙʠʪʘʤʠ (b2, bɿ), ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʚʳʝ ʜʚʘ ʙʠʪʘ (b0, b1) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʚʦʨʦʪʘ ʬʘʟʳ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʧʨʠ 

ʤʦʜʫʣʷʮʠʠ ʧʦ ʤʝʪʦʜʫ DQPSK, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʪʘʙʣʠʮʘ 3). 

ɺʳ ʜʦʣʞʥʳ ʪʘʢʞʝ ʧʨʦʥʫʤʝʨʦʚʘʪʴ ʢʘʞʜʳʡ 4-ʙʠʪʦʚʳʡ ʩʠʤʚʦʣ PSDU, ʥʘʯʠʥʘʷ ʩ 0, ʯʪʦʙʳ 

ʤʦʞʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʝʦʙʨʘʟʫʝʪʝ ʚʳ ʯʝʪʥʳʡ ʣʠʙʦ ʥʝʯʝʪʥʳʡ ʩʠʤʚʦʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʪʦʡ ʪʘʙʣʠʮʝʡ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ DQPSK, ʘ ʥʝ QPSK, ʠ 

ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʠʟʤʝʥʝʥʠʷ ʬʘʟʳ ʦʪʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʨʝʜʳʜʫʱʝʤʫ ʩʠʤʚʦʣʫ ʠʣʠ, ʚ ʩʣʫʯʘʝ ʧʝʨʚʦʛʦ ʩʠʤʚʦʣʘ PSDU, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʩʣʝʜʥʝʤʫ 

ʩʠʤʚʦʣʫ ʧʨʝʜʳʜʫʱʝʛʦ DQPSK-ʩʠʤʚʦʣʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʄʙʠʪ/ʩ. 

ʊʘʙʣʠʮʘ 5.3.  ʇʦʚʦʨʦʪ ʬʘʟʳ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʉʉʂ 

(b

0,b1) 

ʀʟʤʝʥʝʥʠʝ ʬʘʟʳ ʯʝʪʥʳʭ 

ʩʠʤʚʦʣʦʚ 

ʀʟʤʝʥʝʥʠʝ ʬʘʟʳ ʥʝʯʝʪʥʳʭ 

ʩʠʤʚʦʣʦʚ 

00 0  

01 
  

11  0 

10 
  

          ʕʪʦ ʚʨʘʱʝʥʠʝ ʬʘʟʳ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 8 ʢʦʤʧʣʝʢʩʥʳʤ ʯʠʧʘʤ ʩʠʤʚʦʣʘ, 

ʟʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʜʫʣʷʮʠʷ ʥʘ ʧʦʜʭʦʜʷʱʝʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ. 

          ʏʪʦʙʳ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 11 ʄʙʠʪ/ʩ, ʩʢʨʵʤʙʣʠʨʦʚʘʥʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʠʪʦʚ PSDU ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʛʨʫʧʧʳ ʧʦ 8 ʩʠʤʚʦʣʦʚ. ʇʦʩʣʝʜʥʠʝ 6 ʙʠʪʦʚ 

ʚʳʙʠʨʘʶʪ ʦʜʥʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ 8 ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʧʦʚ, ʠʟ ʯʠʩʣʘ 64 

ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʧʦʯʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʠʪʳ (b2, bɿ) ʜʣʷ ʚʳʙʦʨʘ 

ʦʜʥʦʡ ʠʟ ʯʝʪʳʨʝʭ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ɹʠʪʳ (b0,b1) ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʤ ʞʝ 

ʦʙʨʘʟʦʤ, ʢʘʢ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʉʉʂ ʥʘ ʩʢʦʨʦʩʪʠ 5,5 ʄʙʠʪ/ʩ ʜʣʷ ʚʨʘʱʝʥʠʷ ʬʘʟʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʜʘʣʴʥʝʡʰʝʡ ʤʦʜʫʣʷʮʠʠ ʥʘ ʧʦʜʭʦʜʷʱʝʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ. 

ɺ ʯʝʤ ʜʦʩʪʦʠʥʩʪʚʦ ʉʉʂ-ʤʦʜʫʣʷʮʠʠ? ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʯʠʧʳ ʩʠʤʚʦʣʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʋʦʣʰʘ-ɸʜʘʤʘʨʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʋʦʣʰʘ-ɸʜʘʤʘʨʘ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʳ, ʦʙʣʘʜʘʶʪ ʦʪʣʠʯʥʳʤʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʏʪʦ ʥʝʤʘʣʦʚʘʞʥʦ, ʢʘʞʜʘʷ 

ʪʘʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʘʣʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩʘʤʘ ʩ ʩʦʙʦʡ ʧʨʠ ʬʘʟʦʚʦʤ ʩʜʚʠʛʝ - ʦʯʝʥʴ 



ʧʦʣʝʟʥʦʝ ʩʚʦʡʩʪʚʦ ʧʨʠ ʙʦʨʴʙʝ ʩ ʧʝʨʝʦʪʨʘʞʝʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ. ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʧʝʨʘʮʠʦʥʥʦʝ ʫʩʠʣʝʥʠʝ ʉʉʂ-ʤʦʜʫʣʷʮʠʠ - 3 ʜɹ (ʚ ʜʚʘ ʨʘʟʘ), ʧʦʩʢʦʣʴʢʫ ʙʝʟ 

ʢʦʜʠʨʦʚʘʥʠʷ QPSK-ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʩ ʯʘʩʪʦʪʦʡ 11 ʄʙʠʪ/ʩ ʩʠʛʥʘʣ ʤʦʞʝʪ ʪʨʘʥʩʣʠʨʦʚʘʪʴ 22 

ʄʙʠʪ/ʩ. ʂʘʢ ʚʠʜʥʦ, ʉʉʂ-ʤʦʜʫʣʷʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʠʜ ʙʣʦʯʥʦʛʦ ʢʦʜʘ, ʘ ʧʦʪʦʤʫ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ ʧʨʠ ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʩʚʦʡʩʪʚ ʠ ʦʙʝʩʧʝʯʠʣʘ 

ʉʉʂ ʤʝʩʪʦ ʚ ʩʪʘʥʜʘʨʪʝ IEEE 802.11b ʚ ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʠʜʘ ʤʦʜʫʣʷʮʠʠ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʮʠʦʥʥʦʝ ʫʩʠʣʝʥʠʝ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʤʚʦʣʦʚ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ - ʦʥʠ ʜʦʣʞʥʳ ʢʘʢ ʤʦʞʥʦ 

ʜʘʣʴʰʝ ʦʪʩʪʦʷʪʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʠʭ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ. ʀ ʩ ʵʪʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʉʉʂ-ʤʦʜʫʣʷʮʠʷ ʥʝ ʚʳʛʣʷʜʠʪ ʦʧʪʠʤʘʣʴʥʦʡ, ʝʝ ʨʝʘʣʴʥʦʝ ʦʧʝʨʘʮʠʦʥʥʦʝ ʫʩʠʣʝʥʠʝ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 2 ʜɹ. ʇʦʵʪʦʤʫ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʨʘʙʘʪʳʚʘʣʩʷ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʤʦʜʫʣʷʮʠʠ - 

ʧʘʢʝʪʥʦʝ ʙʠʥʘʨʥʦʝ ʩʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʈɺʉʉ (Packet BinaryConvolutional Coding). ʕʪʦʪ 

ʤʝʪʦʜ ʚʦʰʝʣ ʚ ʩʪʘʥʜʘʨʪ IEEE 802.11b ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ (ʥʝʦʙʷʟʘʪʝʣʴʥʘʷ) ʦʧʮʠʷ. ʄʝʭʘʥʠʟʤ 

ʈɺʉʉ (5.51) ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʚʘʪʴʩʷ ʚ ʩʝʪʷʭ IEEE 802.11b ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 5,5, 11 ʠ 22 

ʄʙʠʪ/ʩ. 

 

ʈʠʩ. 5.6.  ʆʙʱʘʷ ʩʭʝʤʘ ʈɺʉʉ-ʤʦʜʫʣʷʮʠʠ 

           ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ, ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʚʝʨʪʦʯʥʦʤ ʢʦʜʠʨʦʚʘʥʠʠ. ɼʣʷ 

ʩʢʦʨʦʩʪʝʡ 5,5 ʠ 11 ʄʙʠʪ/ʩ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʠʪʦʚ ʧʦʩʪʫʧʘʝʪ ʚ 

ʰʝʩʪʠʨʘʟʨʷʜʥʳʡ ʩʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ ʩ ʩʫʤʤʘʪʦʨʘʤʠ (5.52). ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʩʝ 

ʪʨʠʛʛʝʨʳ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʠʥʠʮʠʘʣʠʟʠʨʫʶʪ ʥʫʣʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʳʡ ʠʩʭʦʜʥʳʡ ʙʠʪ d 

ʟʘʤʝʥʷʝʪʩʷ ʜʚʫʤʷ ʙʠʪʘʤʠ ʢʦʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (c0, c1). ʇʨʠ ʩʢʦʨʦʩʪʠ 11 ʄʙʠʪ/ʩ ʩ0 ʠ 

c1 ʟʘʜʘʶʪ ʦʜʠʥ ʩʠʤʚʦʣ ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʦʡ QPSK-ʤʦʜʫʣʷʮʠʠ. ɼʣʷ ʩʢʦʨʦʩʪʠ 5,5 ʄʙʠʪ/ʩ 

ʠʩʧʦʣʴʟʫʶʪ ʜʚʫʭʧʦʟʠʮʠʦʥʥʫʶ BPSK-ʤʦʜʫʣʷʮʠʶ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʜʘʚʘʷ ʢʦʜʦʚʳʝ ʙʠʪʳ 

c0 ʠ ʩ1. ɽʩʣʠ ʞʝ ʥʫʞʥʘ ʩʢʦʨʦʩʪʴ 22 ʄʙʠʪ/ʩ, ʩʭʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ( ʨʠʩ.5.9): ʪʨʠ 

ʢʦʜʦʚʳʭ ʙʠʪʘ (c0-c2) ʦʧʨʝʜʝʣʷʶʪ ʦʜʠʥ ʩʠʤʚʦʣ ʚ 8-ʧʦʟʠʮʠʦʥʥʦʡ 8-ʈSʂ-ʤʦʜʫʣʷʮʠʠ. 

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ PSK-ʩʠʤʚʦʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʢʨʵʤʙʣʠʨʦʚʘʥʠʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʠʛʥʘʣʘ s (5.51) ʩʠʤʚʦʣ ʦʩʪʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ( s = 0 ), ʣʠʙʦ ʝʛʦ ʬʘʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʥʘ  ( s = 1 ). ɿʥʘʯʝʥʠʝ s ʦʧʨʝʜʝʣʷʝʪ 256-ʙʠʪʦʚʘʷ ʮʠʢʣʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʘʷʩʷ 

http://www.intuit.ru/studies/courses/1004/202/lecture/5240?page=3#image.3.7
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ S. ʆʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʯʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ U = 338Bh, ʚ ʢʦʪʦʨʦʤ 

ʨʘʚʥʦʝ ʯʠʩʣʦ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ. 

 

 

 

ʈʠʩ. 5.7. ʉʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʜʚʫʤʷ ʙʠʪʘʤʠ ʢʦʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

 

 

 

ʈʠʩ. 5.8. ʉʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʪʨʝʤʷ ʙʠʪʘʤʠ ʢʦʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

 

          ʋ ʰʝʩʪʠʨʘʟʨʷʜʥʦʛʦ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʈɺʉʉ ʜʣʷ ʩʢʦʨʦʩʪʝʡ 11 ʠ 

5,5 ʄʙʠʪ/ʩ, 64 ʚʦʟʤʦʞʥʳʭ ʚʳʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʷ. ʊʘʢ ʯʪʦ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʈɺʉʉ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʠʪʳ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʢʘʟʳʚʘʶʪʩʷ ʛʦʨʘʟʜʦ ʜʘʣʴʰʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 

ʯʝʤ ʧʨʠ ʉʉʂ-ʤʦʜʫʣʷʮʠʠ. ʇʦʵʪʦʤʫ ʈɺʉʉ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʩʦʦʪʥʦʰʝʥʠʠ 

"ʩʠʛʥʘʣ-ʰʫʤ" ʠ ʫʨʦʚʥʝ ʦʰʠʙʦʢ ʚʝʩʪʠ ʧʝʨʝʜʘʯʫ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʉʉʂ. 

ʆʜʥʘʢʦ ʧʣʘʪʘ ʟʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ - ʩʣʦʞʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

IEEE 802.11ʘ 

           ʉʪʘʥʜʘʨʪ IEEE 802.11ʘ ʧʦʷʚʠʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ IEEE 802.11b, ʚ 

ʩʝʥʪʷʙʨʝ 1999 ʛʦʜʘ. ʕʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʘʙʦʪʫ ʚ ʜʠʘʧʘʟʦʥʝ 5 ɻɻʮ ʠ 



ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʦʤ, ʯʝʤ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʤʝʭʘʥʠʟʤʝ ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ - ʥʘ 

ʯʘʩʪʦʪʥʦʤ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʥʝʩʫʱʠʭ (OFDM). 

          ʉʪʘʥʜʘʨʪ 802.11a ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ 

ʦʬʠʩʥʳʭ ʠʣʠ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʛʥʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʤʥʦʛʦʣʫʯʝʚʳʤ ʢʘʥʘʣʘʤ ʠʟ-ʟʘ ʤʥʦʞʝʩʪʚʘ ʦʪʨʘʞʝʥʠʡ. 

          ɺ IEEE 802.11ʘ ʢʘʞʜʳʡ ʢʘʜʨ ʧʝʨʝʜʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 52 ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʥʝʩʫʱʠʭ, 

ʢʘʞʜʘʷ ʩ ʰʠʨʠʥʦʡ ʧʦʣʦʩʳ ʧʦʨʷʜʢʘ 300 ʂɻʮ (20 ʄɻʮ/64). ʐʠʨʠʥʘ ʦʜʥʦʛʦ ʢʘʥʘʣʘ - 20 ʄɻʮ. 

ʅʝʩʫʱʠʝ ʤʦʜʫʣʠʨʫʶʪ ʧʦʩʨʝʜʩʪʚʦʤ BPSK, QPSK, ʘ ʪʘʢʞʝ 16- ʠ 64-ʧʦʟʠʮʠʦʥʥʦʡ 

ʢʚʘʜʨʘʪʫʨʥʦʡ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ (QAM). ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ 

ʢʦʜʠʨʦʚʘʥʠʷ (1/2 ʠ 3/4, ʜʣʷ 64-QAM - 2/3 ʠ 3/4) ʦʙʨʘʟʫʝʪʩʷ ʥʘʙʦʨ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ 6, 9, 12, 

18, 24, 36, 48 ʠ 54 ʄʙʠʪ/ʩ. ɺ  ʪʘʙʣʠʮʝ 5.4 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʥʝʦʙʭʦʜʠʤʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʫʟʣʦʚ ʧʝʨʝʜʘʪʯʠʢʘ OFDM. 

ʊʘʙʣʠʮʘ 5.4. ʇʘʨʘʤʝʪʨʳ ʧʝʨʝʜʘʪʯʠʢʘ ʩʪʘʥʜʘʨʪʘ 802.11ʘ 

ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ 

(ʄʙʠʪ/ʩ) 

ʄʦʜʫʣʷʮʠ

 ̫

ʉʢʦʨʦʩʪʴ 

ʩʚʝʨʪʦʯʥʦʛʦ 

ʢʦʜʠʨʦʚʘʥʠʷ 

ʏʠʩʣʦ 

ʢʘʥʘʣʴʥʳʭ 

ʙʠʪʦʚ ʥʘ 

ʧʦʜʥʝʩʫʱʫʶ 

ʏʠʩʣʦ 

ʢʘʥʘʣʴʥʳʭ 

ʙʠʪʦʚ ʥʘ 

ʩʠʤʚʦʣ 

ʏʠʩʣʦ 

ʙʠʪʦʚ ʜʘʥʥʳʭ 

ʥʘ 

ʩʠʤʚʦʣ OFDM 

6 BPSK 1/2 1 48 24 

9 BPSK 3/4 1 48 36 

12 QPSK 1/2 2 96 48 

18 QPSK 3/4 2 96 72 

24 16-QAM 1/2 4 192 96 

36 16-QAM 3/4 4 192 144 

48 64-QAM 2/3 6 288 192 

54 64-QAM 3/4 6 288 216 

 

ʀʟ 52 ʥʝʩʫʱʠʭ 48 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʤʚʦʣʦʚ, ʦʩʪʘʣʴʥʳʝ 4 

- ʩʣʫʞʝʙʥʳʝ. ʉʪʨʫʢʪʫʨʘ ʟʘʛʦʣʦʚʢʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʥʷʪʦʛʦ ʚ 

ʩʧʝʮʠʬʠʢʘʮʠʠ IEEE 802.11b, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ( ʨʠʩ.5.9). 

 

ʈʠʩ. 5.9.  ʉʪʨʫʢʪʫʨʘ ʟʘʛʦʣʦʚʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩʪʘʥʜʘʨʪʘ IEEE 802.11ʘ 

http://www.intuit.ru/studies/courses/1004/202/lecture/5240?page=4#table.3.4
http://www.intuit.ru/studies/courses/1004/202/lecture/5240?page=4#image.3.10


          ʂʘʜʨ ʚʢʣʶʯʘʝʪ ʧʨʝʘʤʙʫʣʫ (12 ʩʠʤʚʦʣʦʚ ʩʠʥʭʨʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ), ʟʘʛʦʣʦʚʦʢ 

ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (PLCP-ʟʘʛʦʣʦʚʦʢ) ʠ ʩʦʙʩʪʚʝʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʥʘ ʄɸʉ-ʫʨʦʚʥʝ. ɺ ʟʘʛʦʣʦʚʢʝ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʢʦʨʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ, ʪʠʧʝ 

ʤʦʜʫʣʷʮʠʠ ʠ ʜʣʠʥʝ ʢʘʜʨʘ. ʇʨʝʘʤʙʫʣʘ ʠ ʟʘʛʦʣʦʚʦʢ ʪʨʘʥʩʣʠʨʫʶʪʩʷ ʩ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʩʢʦʨʦʩʪʴʶ (BPSK, ʩʢʦʨʦʩʪʴ ʢʦʜʠʨʦʚʘʥʠʷ r = 1/2), ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ - ʩ ʫʢʘʟʘʥʥʦʡ ʚ 

ʟʘʛʦʣʦʚʢʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʘʢʩʠʤʘʣʴʥʦʡ, ʩʢʦʨʦʩʪʴʶ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʙʤʝʥʘ. OFDM-

ʩʠʤʚʦʣʳ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 4 ʤʢʩ, ʧʨʠʯʝʤ ʢʘʞʜʦʤʫ ʩʠʤʚʦʣʫ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 3,2 ʤʢʩ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʟʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ 0,8 ʤʢʩ (ʧʦʚʪʦʨʷʶʱʘʷʩʷ ʯʘʩʪʴ ʩʠʤʚʦʣʘ). ʇʦʩʣʝʜʥʠʡ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʙʦʨʴʙʳ ʩ ʤʥʦʛʦʣʫʯʝʚʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʠʛʥʘʣʘ - ʦʪʨʘʞʝʥʥʳʡ ʠ 

ʧʨʠʰʝʜʰʠʡ ʩ ʟʘʜʝʨʞʢʦʡ ʩʠʤʚʦʣ ʧʦʧʘʜʝʪ ʚ ʟʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ ʠ ʥʝ ʧʦʚʨʝʜʠʪ ʩʣʝʜʫʶʱʠʡ 

ʩʠʤʚʦʣ. 

          ɽʩʪʝʩʪʚʝʥʥʦ, ʬʦʨʤʠʨʦʚʘʥʠʝ/ʜʝʢʦʜʠʨʦʚʘʥʠʝ OFDM-ʩʠʤʚʦʣʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ (ʦʙʨʘʪʥʦʛʦ/ʧʨʷʤʦʛʦ, 

ʆɹʇʌ/ɹʇʌ). ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʪʨʘʢʪʦʚ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ (ʨʠʩ. 5.54) ʜʦʩʪʘʪʦʯʥʦ 

ʩʪʘʥʜʘʨʪʥʘ ʜʣʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠ ʚʢʣʶʯʘʝʪ ʩʚʝʨʪʦʯʥʳʡ ʢʦʜʝʨ, ʤʝʭʘʥʠʟʤ 

ʧʝʨʝʤʝʞʝʥʠʷ/ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʟʘʱʠʪʘ ʦʪ ʧʘʢʝʪʥʳʭ ʦʰʠʙʦʢ) ʠ ʧʨʦʮʝʩʩʦʨ ʆɹʇʌ. ʌʫʨʴʝ-

ʧʨʦʮʝʩʩʦʨ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʬʦʨʤʠʨʫʝʪ ʩʫʤʤʘʨʥʳʡ ʩʠʛʥʘʣ, ʧʦʩʣʝ ʯʝʛʦ ʢ ʩʠʤʚʦʣʫ ʜʦʙʘʚʣʷʝʪʩʷ 

ʟʘʱʠʪʥʳʡ ʠʥʪʝʨʚʘʣ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʬʦʨʤʠʨʫʝʪʩʷ OFDM-ʩʠʤʚʦʣ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʚʘʜʨʘʪʫʨʥʦʛʦ 

ʤʦʜʫʣʷʪʦʨʘ/ʢʦʥʚʝʨʪʝʨʘ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʟʘʜʘʥʥʫʶ ʯʘʩʪʦʪʥʫʶ ʦʙʣʘʩʪʴ. ʇʨʠ ʧʨʠʝʤʝ ʚʩʝ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. 

 

ʈʠʩ. 5.10. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʪʨʘʢʪʦʚ ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ ʩʪʘʥʜʘʨʪʘ IEEE 802.11ʘ 

 

IEEE 802.11g 

          ʉʪʘʥʜʘʨʪ IEEE 802.11g ʧʦ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʥʝʩʝʥʠʝ ʩʭʝʤʳ 

ʤʦʜʫʣʷʮʠʠ OFDM, ʧʨʝʢʨʘʩʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʝʡ ʩʝʙʷ ʚ 802.11ʘ, ʠʟ ʜʠʘʧʘʟʦʥʘ 5 ɻɻʮ ʚ 

ʦʙʣʘʩʪʴ 2,4 ɻɻʮ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʩʪʘʥʜʘʨʪʘ 802.11b. ʕʪʦ 



ʚʦʟʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʪʘʥʜʘʨʪʘʭ 802.11 ʰʠʨʠʥʘ ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʚ ʜʠʘʧʘʟʦʥʘʭ 2,4 ʠ 5 ɻɻʮ 

ʩʭʦʞʘ - 22 ʄɻʮ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʧʝʮʠʬʠʢʘʮʠʠ 802.11g ʙr ʣʘ ʦʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ 

ʫʩʪʨʦʡʩʪʚʘʤʠ 802.11b. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʩʪʘʥʜʘʨʪʝ 802.11b ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʧʦʩʦʙʘ 

ʤʦʜʫʣʷʮʠʠ ʧʨʠʥʷʪʘ ʩʭʝʤʘ ʉʉʂ (Complementary Code Keying), ʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʧʫʩʢʘʝʪʩʷ ʤʦʜʫʣʷʮʠʷ PBCC (Pocket Binary Convolutional Coding). 

ʈʘʟʨʘʙʦʪʯʠʢʠ 802.11g ʧʨʝʜʫʩʤʦʪʨʝʣʠ ʉʉʂ-ʤʦʜʫʣʷʮʠʶ ʜʣʷ ʩʢʦʨʦʩʪʝʡ ʜʦ 11 ʄʙʠʪ/ʩ 

ʠ OFDM ʜʣʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ. ʅʦ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ 802.11 ʧʨʠ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʠʥʮʠʧ CSMA/CA - ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʢʘʥʘʣʫ ʩʚʷʟʠ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʢʦʣʣʠʟʠʡ. ʅʠ ʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ 802.11 ʥʝ ʜʦʣʞʥʦ ʥʘʯʠʥʘʪʴ ʧʝʨʝʜʘʯʫ, ʧʦʢʘ 

ʥʝ ʫʙʝʜʠʪʩʷ, ʯʪʦ ʵʬʠʨ ʚ ʝʛʦ ʜʠʘʧʘʟʦʥʝ ʩʚʦʙʦʜʝʥ ʦʪ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ. ɽʩʣʠ ʚ ʟʦʥʝ 

ʩʣʳʰʠʤʦʩʪʠ ʦʢʘʞʫʪʩʷ ʫʩʪʨʦʡʩʪʚʘ 802.11b ʠ 802.11g, ʧʨʠʯʝʤ ʦʙʤʝʥ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ 802.11g ʧʦʩʨʝʜʩʪʚʦʤ OFDM, ʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ 802.11b ʧʨʦʩʪʦ ʥʝ 

ʧʦʡʤʝʪ, ʯʪʦ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʝʪʠ ʚʝʜʫʪ ʧʝʨʝʜʘʯʫ, ʠ ʧʦʧʳʪʘʝʪʩʷ ʥʘʯʘʪʴ ʪʨʘʥʩʣʷʮʠʶ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʦʯʝʚʠʜʥʳ. 

ʏʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ 

ʩʤʝʰʘʥʥʦʤ ʨʝʞʠʤʝ - CCK-OFDM. ʀʥʬʦʨʤʘʮʠʷ ʚ ʩʝʪʷʭ 802.11 ʧʝʨʝʜʘʝʪʩʷ ʢʘʜʨʘʤʠ. ʂʘʞʜʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʜʨ ʚʢʣʶʯʘʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʣʷ: ʧʨʝʘʤʙʫʣʫ ʩ ʟʘʛʦʣʦʚʢʦʤ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ( ʨʠʩ.5.11). 

 

ʈʠʩ. 5.11.  ʂʘʜʨʳ IEEE 802.11g ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʤʦʜʫʣʷʮʠʠ 

 

           ʇʨʝʘʤʙʫʣʘ ʩʦʜʝʨʞʠʪ ʩʠʥʭʨʦʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʢʦʜ ʥʘʯʘʣʘ ʢʘʜʨʘ, ʟʘʛʦʣʦʚʦʢ - 

ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ ʪʠʧʝ ʤʦʜʫʣʷʮʠʠ, ʩʢʦʨʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʢʘʜʨʘ. ɺ ʨʝʞʠʤʝ CCK-OFDM ʧʨʝʘʤʙʫʣʘ ʠ ʟʘʛʦʣʦʚʦʢ ʤʦʜʫʣʠʨʫʶʪʩʷ ʤʝʪʦʜʦʤ ʉʉʂ 

(ʨʝʘʣʴʥʦ - ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ DSSS ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɹʘʨʢʝʨʘ, ʧʦʵʪʦʤʫ ʚ ʩʪʘʥʜʘʨʪʝ 802.11g ʵʪʦʪ ʨʝʞʠʤ ʠʤʝʥʫʝʪʩʷ DSSS-OFDM), ʘ 



ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ - ʤʝʪʦʜʦʤ OFDM. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ 802.11b, ʧʦʩʪʦʷʥʥʦ 

"ʧʨʦʩʣʫʰʠʚʘʶʱʠʝ" ʵʬʠʨ, ʧʨʠʥʠʤʘʶʪ ʟʘʛʦʣʦʚʢʠ ʢʘʜʨʦʚ ʠ ʫʟʥʘʶʪ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʙʫʜʝʪ 

ʪʨʘʥʩʣʠʨʦʚʘʪʴʩʷ ʢʘʜʨ 802.11g. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʦʥʠ "ʤʦʣʯʘʪ". ɽʩʪʝʩʪʚʝʥʥʦ, ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ ʧʘʜʘʝʪ, ʧʦʩʢʦʣʴʢʫ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʨʝʘʤʙʫʣʳ ʠ ʟʘʛʦʣʦʚʢʘ - 1 ʄʙʠʪ/ʩ. 

ɺʠʜʠʤʦ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ ʫʩʪʨʘʠʚʘʣ ʣʘʛʝʨʴ ʩʪʦʨʦʥʥʠʢʦʚ ʪʝʭʥʦʣʦʛʠʠ PBCC, ʠ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʤʧʨʦʤʠʩʩʘ ʚ ʩʪʘʥʜʘʨʪ 802.11g ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚʚʝʣʠ, 

ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ 802.11b, ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʨʝʞʠʤ - PBCC, ʚ ʢʦʪʦʨʦʤ ʟʘʛʦʣʦʚʦʢ ʠ ʧʨʝʘʤʙʫʣʘ 

ʧʝʨʝʜʘʶʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʉʉʂ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ʤʦʜʫʣʠʨʫʝʪʩʷ ʧʦ ʩʭʝʤʝ PBCC ʠ 

ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʩʢʦʨʦʩʪʠ 22 ʠʣʠ 33 ʄʙʠʪ/ʩ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʨʦʡʩʪʚʘ 

ʩʪʘʥʜʘʨʪʘ 802.11g ʜʦʣʞʥʳ ʦʢʘʟʘʪʴʩʷ ʩʦʚʤʝʩʪʠʤʳʤʠ ʩʦ ʚʩʝʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 802.11b ʠ ʥʝ ʩʦʟʜʘʚʘʪʴ ʚʟʘʠʤʥʳʭ ʧʦʤʝʭ. ɼʠʘʧʘʟʦʥ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʠʤ 

ʩʢʦʨʦʩʪʝʡ ʦʪʨʘʞʝʥ ʚ ʪʘʙʣʠʮʝ 5.9, ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʦʪ ʪʠʧʘ ʤʦʜʫʣʷʮʠʠ - ʥʘ ʨʠʩ.5.12. 

 

ʊʘʙʣʠʮʘ 5.5. ɺʦʟʤʦʞʥʳʝ ʩʢʦʨʦʩʪʠ ʠ ʪʠʧ ʤʦʜʫʣʷʮʠʠ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ IEEE 802.11g 

ʉʢʦʨʦʩʪʴ, ʄʙʠʪ/ʩ 
ʊʠʧ ʤʦʜʫʣʷʮʠʠ 

ʆʙʷʟʘʪʝʣʴʥʦ ɼʦʧʫʩʪʠʤʦ 

1 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ɹʘʨʢʝʨʘ  

2 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ɹʘʨʢʝʨʘ  

5,5 CCK ʈɺʉʉ 

6 OFDM OFDM 

9  OFDM, CCK-OFDM 

11 CCK ʈɺʉʉ 

12 OFDM CCK-OFDM 

18  OFDM, CCK-OFDM 

22  ʈɺʉʉ 

24 OFDM CCK-OFDM 

33  ʈɺʉʉ 

36  OFDM, CCK-OFDM 

48  OFDM, CCK-OFDM 

54  OFDM, CCK-OFDM 

http://www.intuit.ru/studies/courses/1004/202/lecture/5240?page=5#table.3.5
http://www.intuit.ru/studies/courses/1004/202/lecture/5240?page=5#image.3.13


 

ʈʠʩ. 5.12.  ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʝʨʝʜʘʯʠ. ʈʘʩʩʪʦʷʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʧʨʦʮʝʥʪʘʭ, 100% - ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩ ʤʦʜʫʣʷʮʠʝʡ ʉʉʂ 

ʥʘ ʩʢʦʨʦʩʪʠ 11 ʄʙʠʪ/ʩ 

        

   ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʘʤ ʩʪʘʥʜʘʨʪʘ IEEE 802.11g ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʧʨʠʜʝʪʩʷ 

ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʠʭ ʩʝʪʷʭ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 802.11b. ʊʘʢʞʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚ 

ʤʘʩʩʝ ʩʚʦʝʡ ʥʝ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʝʞʠʤʳ CCK-OFDM ʠ PBCC ʚ ʩʠʣʫ ʠʭ 

ʥʝʦʙʷʟʘʪʝʣʴʥʦʩʪʠ, ʚʝʜʴ ʧʦʯʪʠ ʚʩʝ ʨʝʰʘʝʪ ʮʝʥʘ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʦʙʣʝʤ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ - ʢʘʢ ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʢʦʥʬʣʠʢʪʥʫʶ ʨʘʙʦʪʫ ʩʤʝʰʘʥʥʳʭ 

ʩʝʪʝʡ 802.11b/g. 

          ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʚ ʩʝʪʷʭ 802.11 - "ʩʣʫʰʘʪʴ, ʧʨʝʞʜʝ ʯʝʤ ʚʝʱʘʪʴ". ʅʦ 

ʫʩʪʨʦʡʩʪʚʘ 802.11b ʥʝ ʩʧʦʩʦʙʥʳ ʫʩʣʳʰʘʪʴ ʫʩʪʨʦʡʩʪʚʘ802.11g ʚ OFDM-ʨʝʞʠʤʝ. ʉʠʪʫʘʮʠʷ 

ʘʥʘʣʦʛʠʯʥʘ ʧʨʦʙʣʝʤʝ ʩʢʨʳʪʳʭ ʩʪʘʥʮʠʡ: ʜʚʘ ʫʩʪʨʦʡʩʪʚʘ ʫʜʘʣʝʥʳ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʥʝ ʩʣʳʰʘʪ 

ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʳʪʘʶʪʩʷ ʦʙʨʘʪʠʪʴʩʷ ʢ ʪʨʝʪʴʝʤʫ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʩʣʳʰʠʤʦʩʪʠ ʦʙʦʠʭ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʚ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ ʚ 802.11 ʚʚʝʜʝʥ ʟʘʱʠʪʥʳʡ ʤʝʭʘʥʠʟʤ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʧʝʨʝʜʘʯʫ ʢʦʨʦʪʢʦʛʦ ʢʘʜʨʘ 

"ʟʘʧʨʦʩ ʥʘ ʧʝʨʝʜʘʯʫ" (RTS) ʠ ʧʦʣʫʯʝʥʠʝ ʢʘʜʨʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ "ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ" (CTS). 

ʄʝʭʘʥʠʟʤ RTS/CTSʧʨʠʤʝʥʠʤ ʠ ʢ ʩʤʝʰʘʥʥʳʤ ʩʝʪʷʤ 802.11b/g. ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʠ ʢʘʜʨʳ 

ʜʦʣʞʥʳ ʪʨʘʥʩʣʠʨʦʚʘʪʴʩʷ ʚ ʨʝʞʠʤʝ ʉʉʂ, ʢʦʪʦʨʳʡ ʦʙʷʟʘʥʳ ʧʦʥʠʤʘʪʴ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ. ʆʜʥʘʢʦ 

ʟʘʱʠʪʥʳʡ ʤʝʭʘʥʠʟʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ. 

 

 

 

 

 



ʊʘʙʣʠʮʘ 5.6. ʉʪʘʥʜʘʨʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʇʘʨʘʤʝʪʨ 802.11 DSSS 802.11 FHSS 802.11b 802.11ʘ 802.11g 

ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ 

(ɻɻʮ) 

2,4 2,4 2,4 5 2,4 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ (ʄʙʠʪ/c) 

2 2 11 54 54 

ʊʝʭʥʦʣʦʛʠʷ DSSS FHSS CCK OFDM OFDM 

ʊʠʧ ʤʦʜʫʣʷʮʠʠ (ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ) 

QPSK GFSK QPSK 64-

QAM 

64-

QAM 

ʏʠʩʣʦ 

ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ 

ʢʘʥʘʣʦʚ 

3 3 3 15 3 



ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ WiFi 802.11 [21] 

IEEE 802.11b 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʤʦʜʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʚ ʢʦʤʘʥʜʥʦʤ ʦʢʥʝ ʚʚʝʩʪʠ (Command Window): 

commwlan80211b. ʇʦʷʚʠʪʩʷ ʤʦʜʝʣʴ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩ.5.13. 

 

ʈʠʩ. 5.13. ʄʦʜʝʣʴ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ 802.11b Simulink MATLAB 2015b 

ʉ ʧʦʤʦʱʴʶ ʜʚʦʡʥʦʛʦ ʱʝʣʯʢʘ ʥʘ ʵʣʝʤʝʥʪ Model Parameters ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʞʝʣʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʝʪʠ: 

¶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (Rate),  

¶ ʨʘʟʤʝʨ ʧʘʢʝʪʘ (Packet Size),  

¶ ʯʠʩʣʦ ʢʘʥʘʣʦʚ (Channel Number),  

¶ ʪʠʧ ʢʘʥʘʣʘ (Channel Type),  

¶ ʫʨʦʚʝʥʴ ʰʫʤʦʚ ʚ ʢʘʥʘʣʝ (Channel EsNo). 

ɼʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʧʦ ʧʝʨʝʜʘʪʯʠʢʫ, ʧʨʠʝʤʥʠʢʫ ʠʣʠ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʠ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ 

ʠʭ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.5.59, ʨʠʩ.5.60, ʨʠʩ.5.61. 



 

ʈʠʩ. 5.14. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʝʨʝʜʘʪʯʠʢʘ IEEE 802.11b 

 

ʈʠʩ. 5.15. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʠʝʤʥʠʢʘ IEEE 802.11b 

 

 

ʈʠʩ. 5.16. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ IEEE 802.11b 

 



ʇʨʠʤʝʨ ʯʘʩʪʦʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.5.17, ʘ ʜʠʘʛʨʘʤʤʘ ʩʦʟʚʝʟʜʠʡ ʥʘ 

ʨʠʩ.5.18. 

 

ʈʠʩ. 5.17. ʏʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 11 ʄʙʠʪ/ʩ 

 

ʈʠʩ. 5.18. ɼʠʘʛʨʘʤʤʘ ʩʦʟʚʝʟʜʠʡ ʜʣʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 11 ʄʙʠʪ/ʩ 

 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʰʠʙʦʢ BER 

BitErrorRate (BER) - ʢʦʵʬʬʠʮʠʝʥʪ ʦʰʠʙʦʢ, ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʥʝʚʝʨʥʦ ʧʨʠʥʷʪʳʭ ʙʠʪʦʚ (0 

ʚʤʝʩʪʦ 1 ʠ ʥʘʦʙʦʨʦʪ) ʢ ʧʦʣʥʦʤʫ ʯʠʩʣʫ ʧʝʨʝʜʘʥʥʳʭ ʙʠʪʦʚ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ.  

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ BER ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʥʝʦʙʭʦʜʠʤʦ ʚʠʟʤʝʥʷʪʴ 

ʫʨʦʚʝʥʴ ʰʫʤʦʚ ʚ ʢʘʥʘʣʝ (0-14) ʠ ʩʥʠʤʘʪʴ ʧʦʢʘʟʘʥʠʷ ʚ ʙʣʦʢʝ BER Calculation ʚ ʚʝʨʭʥʝʤ 

ʜʠʩʧʣʝʝ. 

ʇʨʦʪʝʩʪʠʨʦʚʘʚ ʩʠʩʪʝʤʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʨʠʩ.5.19. 



 

 

ʈʠʩ. 5.19. ɿʘʚʠʩʠʤʦʩʪʴ ʦʰʠʙʢʠ BER ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʝʡ 

IEEE 802.11b 

 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ɹʦʣʴʰʠʤ ʩʢʦʨʦʩʪʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʢʠ 

2) ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʰʠʙʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ 

3) ɹʦʣʴʰʠʤ ʩʢʦʨʦʩʪʷʤ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ ʰʫʤ ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʠʟʫʯʝʥʳ ʩʪʘʥʜʘʨʪʳ IEEE 802.11. 

ʈʘʩʩʤʦʪʨʝʥʳ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʩʨʝʜʝ 

Simulink Matlab. ʇʦʣʫʯʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ (BER) ʦʪ ʦʪʥʦʰʝʥʠʷ 

ʩʠʛʥʘʣ/ʰʫʤ ʜʣʷ ʨʘʟʥʳʭ ʩʢʦʨʦʩʪʝʡ. 

 

 

 

 

 

 

 

 

 

 

 

 



ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

 

ʈʠʩ. 5.20. ʉʭʝʤ ʩʝʪʠ IEEE 802.11b MATLAB 

1. ɿʘʧʫʩʪʠʪʴ ʤʦʜʝʣʴ ʢʦʤʘʥʜʦʡ commwlan80211b ʠ ʠʟʫʯʠʪʴ ʝʝ ʧʘʨʘʤʝʪʨʳ. ʉʜʝʣʘʪʴ 

ʩʢʨʠʥʰʦʪʳ ʧʦʣʥʦʡ ʩʭʝʤʳ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʪʯʠʢʘ, ʧʨʠʸʤʥʠʢʘ ʠ ʢʘʥʘʣʘ. 

2. ʉʥʷʪʴ ʯʘʩʪʦʪʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʘ ʪʘʢʞʝ ʜʠʘʛʨʘʤʤʫ ʩʦʟʚʝʟʜʠʡ ʜʣʷ 4-ʭ ʚʘʨʠʘʥʪʦʚ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ (1, 2, 5, 11 ʄʙʠʪ/ʩ). ʇʘʨʘʤʝʪʨ çʪʠʧ ʢʘʥʘʣʘè (Channel Type) 

ï none. 

3. ɼʣʷ ʢʘʞʜʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʷʷ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʚ ʢʘʥʘʣʝ  ʦʪ 0 ʜʦ 14ʜɹ ʩʥʷʪʴ 

ʟʘʚʠʩʠʤʦʩʪʴ BER ʦʪ Channel EsNo. ʇʘʨʘʤʝʪʨ çʪʠʧ ʢʘʥʘʣʘè (Channel Type) ï AWGN. 

5. ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ ʧʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

 

 

 

 

 

 

 

 

 

 

 



6. ʉʀʉʊɽʄʓ ʄʆɹʀʃʔʅʆʁ ʉɺʗɿʀ ʉʊɸʅɼɸʈʊɸ  

IEEE 802.15.4  ZIGBEE  

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: Wi-Fi, Wi-Max, 

Bluetooth, Wireless USB ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ð ZigBee, ʢʦʪʦʨʘʷ ʠʟʥʘʯʘʣʴʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

 

 

ʈʠʩ. 6.1. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʧʫʣʷʨʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ 



 

ʈʠʩ. 6.1. ɺʥʝʰʥʠʡ ʚʠʜ ʤʠʢʨʦʩʭʝʤʳ ZigBee 

ɸʥʘʣʠʟ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ Wi-Fi, 

Wi-Max, Bluetooth, Wireless USB ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʝʨʠʬʝʨʠʠ ʠ ʫʩʪʨʦʡʩʪʚ ʤʫʣʴʪʠʤʝʜʠʘ. ʆʥʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ, ʨʘʙʦʪʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʪʦʧʦʣʦʛʠʠ 

çʪʦʯʢʘ-ʪʦʯʢʘè ʠʣʠ çʟʚʝʟʜʘè ʠ ʤʘʣʦʧʨʠʛʦʜʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʨʘʟʚʝʪʚʣʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʝʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʟʣʦʚ. ʅʘʧʨʦʪʠʚ, ʪʝʭʥʦʣʦʛʠʷ ZigBee ʠʤʝʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʩʢʨʦʤʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ, ʥʦ 

ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʚʘʞʥʳʤʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

¶ ʆʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʘʭ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʤʫʣʴʪʠ-ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦ ʩʙʦʨʦʤ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʛʜʝ ʚʦʧʨʦʩʳ ʤʠʥʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ. 

¶ ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʢʦʥʬʠʛʫʨʠʨʫʝʤʳʭ ʩʝʪʝʡ ʩʦ 

ʩʣʦʞʥʦʡ ʪʦʧʦʣʦʛʠʝʡ, ʚ ʢʦʪʦʨʳʭ ʤʘʨʰʨʫʪ ʩʦʦʙʱʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʯʠʩʣʦʤ ʠʩʧʨʘʚʥʳʭ ʠʣʠ ʚʢʣʶʯʝʥʥʳʭ/ʚʳʢʣʶʯʝʥʥʳʭ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʫʩʪʨʦʡʩʪʚ (ʫʟʣʦʚ), ʥʦ ʠ ʢʘʯʝʩʪʚʦʤ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʢʦʪʦʨʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ. 

¶ ʆʙʝʩʧʝʯʠʚʘʝʪ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ð ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʚʦʜ ʚ ʨʘʙʦʪʫ ʫʟʣʘ ʠʣʠ 

ʛʨʫʧʧʳ ʫʟʣʦʚ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʥʘ ʫʟʝʣ. 

¶ ɻʘʨʘʥʪʠʨʫʝʪ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ ʩʝʪʠ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʤʘʨʰʨʫʪʘ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʧʨʠ ʦʪʢʣʶʯʝʥʠʷʭ/ʩʙʦʷʭ ʚ ʦʪʜʝʣʴʥʳʭ ʫʟʣʘʭ. 

¶ ʇʦʜʜʝʨʞʠʚʘʝʪ ʚʩʪʨʦʝʥʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʰʠʬʨʘʮʠʠ ʩʦʦʙʱʝʥʠʡ AES-

128, ʠʩʢʣʶʯʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʩʝʪʴ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʩʝʪʠ ZigBee 

ZigBee ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʡ ʠʟʥʘʯʘʣʴʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʤʘʣʳʝ 

ʨʘʩʩʪʦʷʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʦʧʠʩʳʚʘʝʪ 



ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʙʝʩʧʨʦʚʦʜʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʩʪʨʦʡʩʪʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʉʪʝʢ ʧʨʦʪʦʢʦʣʦʚ ZigBee ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʧʦʩʪʨʦʝʥʥʫʶ ʧʦ 

ʧʨʠʥʮʠʧʫ ʩʝʤʠʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤʘʭ OSI 

(OpenSystemInterconnection). ʉʪʝʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʨʦʚʥʠ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.4, 

ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʢʘʥʘʣʘ ʩʚʷʟʠ, ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʝʪʝʚʳʝ ʫʨʦʚʥʠ ʠ ʫʨʦʚʥʠ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʣʦʞʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ZigBee. ʄʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʘʥʜʘʨʪʘ ʩʚʷʟʠ ZigBee ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.69. 

 

 

 

ʈʠʩ. 6.1. ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ ʩʪʘʥʜʘʨʪʘ ʩʚʷʟʠ ZigBee 

ʉʪʘʥʜʘʨʪ IEEE 802.15.4 ʦʧʨʝʜʝʣʷʝʪ ʜʚʘ ʥʠʞʥʠʭ ʫʨʦʚʥʷ ʩʪʝʢʘ: ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ 

(MAC) ʠ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʨʝʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (PHY), ʪʦ ʝʩʪʴ 

ʥʠʞʥʠʝ ʫʨʦʚʥʠ ʧʨʦʪʦʢʦʣʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɸʣʴʷʥʩ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʛʨʘʤʤʥʳʝ 

ʫʨʦʚʥʠ ʩʪʝʢʘ ZigBee ʦʪ ʫʨʦʚʥʷ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (DataLinkControl) ʜʦ ʫʨʦʚʥʷ 

ʧʨʦʬʠʣʝʡ ʫʩʪʨʦʡʩʪʚ (ZigBeeProfiles). ʇʨʠʝʤ ʠ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ PHY, ʦʧʨʝʜʝʣʷʶʱʝʤ ʨʘʙʦʯʠʡ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ʪʠʧ ʤʦʜʫʣʷʮʠʠ, ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ, ʯʠʩʣʦ ʢʘʥʘʣʦʚ. ʋʨʦʚʝʥʴ PHY ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʘʢʪʠʚʘʮʠʶ-ʜʝʟʘʢʪʠʚʘʮʠʶ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ, ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʧʨʠʥʠʤʘʝʤʦʛʦ 

ʩʠʛʥʘʣʘ ʥʘ ʨʘʙʦʯʝʤ ʢʘʥʘʣʝ, ʚʳʙʦʨ ʬʠʟʠʯʝʩʢʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ, ʠʥʜʠʢʘʮʠʶ ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʘʢʝʪʘ ʜʘʥʥʳʭ ʠ ʦʮʝʥʢʫ ʩʚʦʙʦʜʥʦʛʦ ʢʘʥʘʣʘ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩʪʘʥʜʘʨʪ 

802.15.4 ð ʵʪʦ ʬʠʟʠʯʝʩʢʦʝ ʨʘʜʠʦ (ʤʠʢʨʦʩʭʝʤʘ ʨʘʜʠʦ-ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ), ʘ ZigBee ð ʵʪʦ 

ʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʩʪʝʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 



ɼʘʣʝʝ ʚ ʩʪʨʫʢʪʫʨʝ ʩʪʝʢʘ ZigBee ʩʣʝʜʫʝʪ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ IEEE 802.15.4 

MAC, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʚʭʦʜ ʠ ʚʳʭʦʜ ʠʟ ʩʝʪʠ ʫʩʪʨʦʡʩʪʚ, ʦʨʛʘʥʠʟʘʮʠʶ ʩʝʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʚʢʣʶʯʘʷ 128-ʙʠʪʥʦʝ 

ʰʠʬʨʦʚʘʥʠʝ AES), 16- ʠ 64-ʙʠʪʥʫʶ ʘʜʨʝʩʘʮʠʶ. 

ʋʨʦʚʝʥʴ MAC ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʦʩʪʫʧʘ ʚ ʩʝʪʴ, ʧʦʜʜʝʨʞʢʫ ʩʝʪʝʚʳʭ 

ʪʦʧʦʣʦʛʠʡ ʦʪ çʪʦʯʢʘ-ʪʦʯʢʘè ʜʦ çʤʥʦʛʦʷʯʝʡʢʦʚʘʷ ʩʝʪʴè, ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ 

(ACK, CRC), ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʪʦʢʦʚʫʶ ʠ ʧʘʢʝʪʥʫʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʘ CSMA-CA (ʧʨʦʪʦʢʦʣ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʩʨʝʜʝ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʢʦʣʣʠʟʠʡ). 

ɺʨʝʤʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ZigBee ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʦʜʯʠʥʝʥʥʳʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʥʘʭʦʜʷʱʠʝʩʷ ʚ çʩʧʷʱʝʤè 

ʩʦʩʪʦʷʥʠʠ, ʧʝʨʠʦʜʠʯʝʩʢʠ çʧʨʦʩʳʧʘʶʪʩʷè ʜʣʷ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʪ ʩʝʪʝʚʦʛʦ 

ʢʦʦʨʜʠʥʘʪʦʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʦʡʩʪʚʘʤ ʚʥʫʪʨʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʷʯʝʡʢʠ ʟʥʘʪʴ, ʚ ʢʘʢʦʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʝʨʝʜʘʯʠ, ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʪʠʪʴ (ʥʦ ʥʝ ʫʩʪʨʘʥʠʪʴ) ʩʪʦʣʢʥʦʚʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʩʢʦʣʴʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʉʪʘʥʜʘʨʪ 802.15.4 ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʣʫʜʫʧʣʝʢʩʥʦʡ ʧʝʨʝʜʘʯʝ 

ʜʘʥʥʳʭ (ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʣʠʙʦ ʧʝʨʝʜʘʚʘʪʴ, ʣʠʙʦ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʳʝ), ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ CSMA-CA ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʦʣʣʠʟʠʡ ð ʪʦʣʴʢʦ ʜʣʷ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. 

ɺ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʪʝʢʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʨʠ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚ: ʢʦʦʨʜʠʥʘʪʦʨ, ʤʘʨʰʨʫʪʠʟʘʪʦʨ 

ʠ ʢʦʥʝʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʂʦʦʨʜʠʥʘʪʦʨ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ ʩʝʪʴ, ʫʧʨʘʚʣʷʝʪ ʝʝ ʫʟʣʘʤʠ, ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʥʘʩʪʨʦʡʢʘʭ ʢʘʞʜʦʛʦ ʫʟʣʘ, ʟʘʜʘʝʪ ʥʦʤʝʨ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʪʠ PAN ID, ʘ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ, ʧʨʠʝʤʥʠʢʦʤ ʠ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ ʩʦʦʙʱʝʥʠʡ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʦʪʚʝʯʘʝʪ ʟʘ ʚʳʙʦʨ ʧʫʪʠ ʜʦʩʪʘʚʢʠ ʩʦʦʙʱʝʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʦ ʩʝʪʠ ʦʪ 

ʦʜʥʦʛʦ ʫʟʣʘ ʢ ʜʨʫʛʦʤʫ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʪʘʢʞʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ, ʧʨʠʝʤʥʠʢʦʤ 

ʠʣʠ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ ʩʦʦʙʱʝʥʠʡ. ɽʩʣʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʦʥʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʤʘʨʰʨʫʪʳ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ ʠ 

ʭʨʘʥʠʪʴ ʠʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʘʙʣʠʮʘʭ ʤʘʨʰʨʫʪʠʟʘʮʠʠ.  

ʆʢʦʥʝʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʝʪʴʶ ʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ, 

ʷʚʣʷʷʩʴ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ/ʧʨʠʝʤʥʠʢʦʤ ʩʦʦʙʱʝʥʠʡ. 

ʉʨʝʜʠ ʩʚʦʡʩʪʚ ZigBee ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʚʳʜʝʣʠʪʴ ʧʦʜʜʝʨʞʢʫ ʩʣʦʞʥʳʭ ʪʦʧʦʣʦʛʠʡ ʩʝʪʝʡ. 

ʀʤʝʥʥʦ ʟʘ ʩʯʝʪ ʵʪʦʛʦ, ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʘʣʴʥʦʩʪʠ ʩʚʷʟʠ ʜʚʫʭ 

ʙʣʠʟʣʝʞʘʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʚʦʟʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʟʦʥʫ ʧʦʢʨʳʪʠʷ ʩʝʪʠ ʚ ʮʝʣʦʤ. ʊʘʢʞʝ ʵʪʦʤʫ 



ʩʧʦʩʦʙʩʪʚʫʝʪ 16-ʙʠʪʥʘʷ ʘʜʨʝʩʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʲʝʜʠʥʷʪʴ ʚ ʦʜʥʫ ʩʝʪʴ ʙʦʣʝʝ 65 ʪʳʩ. 

ʫʩʪʨʦʡʩʪʚ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.4 

ʉʧʝʮʠʬʠʢʘʮʠʷ ZigBee-ʩʪʝʢʘ ʦʧʨʝʜʝʣʷʝʪ ʩʝʪʝʚʦʡ ʫʨʦʚʝʥʴ, ʫʨʦʚʥʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʦʩʪʫʧʘ 

ʢ ʧʨʠʣʦʞʝʥʠʶ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʨʝʰʝʥʠʷʤʠ ʥʘ ʙʘʟʝ ʩʪʘʥʜʘʨʪʘ 802.15.4 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚ. 

 

 

ʊʘʙʣʠʮʘ 6.1. ʉʧʝʮʠʬʠʢʘʮʠʷ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.4 

ʉʪʘʥʜʘʨʪ 802.15.4 ZigBeeÊ 

ʏʘʩʪʦʪʘ 868 ʄɻʮ 915 ʄɻʮ 2,4 ɻɻʮ 

ʏʠʩʣʦ ʢʘʥʘʣʦʚ/ʰʘʛ 1/ï 10/2 ʄɻʮ 16/5 ʄɻʮ 

ɻʝʦʛʨʘʬʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɽʚʨʦʧʘ ɸʤʝʨʠʢʘ ɺʝʩʴ ʤʠʨ 

ʄʘʢʩ. ʩʢʦʨʦʩʪʴ, ʤʦʜʫʣʷʮʠʷ 
20 ʢʙʠʪ/ʩ, 

BPSK 

40 ʢʙʠʪ/ʩ, 

BPSK 

250 ʢʙʠʪ/ʩ, O-

QPSK 

ɺʳʭʦʜʥʘʷ ʤʦʰʥʦʩʪʴ, ʥʦʤ. 
0 dBm (1 

ʤɺʪ) 

0 dBm (1 

ʤɺʪ) 
0 dBm (1 ʤɺʪ) 

ɼʘʣʴʥʦʩʪʴ 10ï100ʤ 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

(ʩʧʝʮʠʬʠʢʘʮʠʷ) 
ï92dBm ï92dBm ï85dBm 

ʈʘʟʤʝʨ ʩʪʝʢʘ 4ï32 ʢʙʘʡʪ 

ʉʨʦʢ ʩʣʫʞʙʳ ʙʘʪʘʨʝʠ ʆʪ 100 ʜʦ 1000 ʠ ʙʦʣʝʝ ʜʥʝʡ 

ʈʘʟʤʝʨ ʩʝʪʠ 65536 (16-ʙʠʪʥʳʝ ʘʜʨʝʩʘ), 2
64

 (64-ʙʠʪʥʳʝ ʘʜʨʝʩʘ) 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ɿʘʜʘʥʠʝ: 

1. ʉʦʙʨʘʪʴ ʩʭʝʤʫ 

2. ʇʦʜʛʦʪʦʚʠʪʴ ʩʭʝʤʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʉʪʘʥʜʘʨʪʘ ZigBee 802.15.4 ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʧʨʠʤʝʨʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚ ʦʪʯʝʪʝ. 

3. ʀʟʤʝʥʷʪʴ SNR ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 100 (ʥʝ ʤʝʥʝʝ 4-ʭ ʪʦʯʝʢ)  

4. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ SNR ʦʪ BER 

5. ɺʩʝ ʧʦʵʪʘʧʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʦʪʯʝʪʝ. 



ɺ ʨʘʙʦʯʝʤ ʧʦʣʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʩʭʝʤʫ ʜʣʷ ʨʘʙʦʪʳ ʩʪʘʥʜʘʨʪʘ ZigBee 802.15.4. ʉʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.70. 

 

ʈʠʩ. 6.2. ʉʭʝʤʘ ʩʪʘʥʜʘʨʪʘ ZigBee 802.15.4 Simulink MATLAB 2015b 

ɺ ʩʦʩʪʘʚ ʩʭʝʤʳ ʚʭʦʜʷʪ: 

1. RandomIntegerGenerator 

2. ZigBeeTransmitter 

3. AWGN Channel (ʢʘʥʘʣʧʝʨʝʜʘʯʠ) 

4. ZigBeeReciever 

5. ErrorRateCalculation (ʘʥʘʣʠʟʘʪʦʨʦʰʠʙʦʢ) 

6. Display 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʙʣʦʢ ʦʪʜʝʣʴʥʦ. ɺʩʝ ʟʥʘʯʝʥʠʷ, ʟʘʜʘʥʥʳʝ ʚ ʙʣʦʢʘʭ, ʧʦʤʠʤʦ ʦʪʥʦʰʝʥʠʷ 

ʉʠʛʥʘʣ/ʰʫʤ ʚ ʢʘʥʘʣʝ, ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. 

 

 

 



ʈʠʩ. 6.3. ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ Random Integer Generator 

 

 

 

ʈʠʩ. 6.4.  ʉʭʝʤʘ ZigBeeTransmitter 

 

 

 

ʈʠʩ. 6.5. Unipolar to bipolar converter 

 



 

ʈʠʩ. 6.6. ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ PN sequence generator 

 

ʈʠʩ. 6.7. ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ Function block parameters: Assemble 4 bits 

 

ʈʠʩ. 6.8. ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ OQPSK modulator baseband 



             OQPSK - ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʘʷ ʬʘʟʦʚʘʷ ʤʦʜʫʣʷʮʠʠ ʩʦ ʩʜʚʠʛʦʤ ʢʚʘʜʨʘʪʫʨ 

(OQPSK), ʛʜʝ ʙʠʪʦʚʳʝ ʧʦʪʦʢʠ, ʧʦʜʘʚʘʝʤʳʝ ʥʘ ʤʦʜʫʣʷʪʦʨʳ ʢʚʘʜʨʘʪʫʨ I ʠ Q, ʩʜʚʠʥʫʪʳ ʜʨʫʛ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʙʠʪʘ (ʧʦʣʦʚʠʥʘ ʩʠʤʚʦʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ). 

 ʈʘʩʩʤʦʪʨʠʤ ʙʣʦʢ ʢʘʥʘʣʘ ʩ ɹɻʐ. ɺ ʜʘʥʥʦʤ ʙʣʦʢʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʚ 

ʩʪʨʦʯʢʝ Eb\No ʦʪ 1 ʜʦ 100. 

 

ʈʠʩ. 6.9. ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ AWGNchannel 

 

ʈʠʩ. 6.10. ɺʠʜ ʩʠʛʥʘʣʘ ʥʘ ʦʩʮʠʣʣʦʛʨʘʬʘʭ 4, 5, 7 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʙʣʦʢ ZigBee Receiver. 



 

 

ʈʠʩ. 6.11.  ʉʭʝʤʘ ʧʨʠʝʤʥʠʢʘ ʩʪʘʥʜʘʨʪʘ ZigBee 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʙʣʦʢ ʦʪʜʝʣʴʥʦ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʥʝʟʥʘʢʦʤʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʙʣʦʢ 

TransportDelay. 

 

ʈʠʩ. 6.12.  ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ TransportDelay 



 

ʈʠʩ. 6.13.  ɺʠʜ ʩʠʛʥʘʣʘ ʥʘ ʦʩʮʠʣʣʦʛʨʘʬʘʭ 1, 2, 3 

ɺʝʨʥʝʤʩʷ ʢ ʦʙʱʝʡ ʩʭʝʤʝ ʩʪʘʥʜʘʨʪʘ ZigBee. 

 

ʈʠʩ. 6.14. ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ RawBER 

 



 

ʈʠʩ. 6.14. ʉʯʝʪʯʠʢ ʦʰʠʙʦʢ 

 ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ BER ʦʪ SNR, ʥʝʦʙʭʦʜʠʤʦ ʠʟ ʩʯʝʪʯʠʢʘ ʙʨʘʪʴ 

ʧʝʨʚʫʶ ʩʪʨʦʢʫ. 

 

ʈʠʩ. 6.15.  ɺʠʜ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ 

 

 

ʈʠʩ. 6.16. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ BER ʦʪ SNR 

 

 ɺ ʨʘʟʜʝʣʝ ʧʦʩʪʨʦʝʥʘ ʩʭʝʤʘ ʩʪʘʥʜʘʨʪʘ ZigBee 802.15.4 ʚ ʩʨʝʜʝ Simulink. ʇʦʩʪʨʦʝʥ 

ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʝʡ ʟʘʚʠʩʠʤʦʩʪʠ BER ʦʪ SNR. ʀʟ ʛʨʘʬʠʢʘ (ʨʠʩʫʥʦʢ 5.85)  ʚʠʜʥʦ, ʯʪʦ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ, ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. 

 

 



7. ʉʀʉʊɽʄʓ ʄʆɹʀʃʔʅʆʁ ʉɺʗɿʀ ʉʊɸʅɼɸʈʊɸ IEEE 802.15.1  

(BLUETOOTH )  

Bluetooth 

ʉʪʘʥʜʘʨʪ Bluetooth ʷʚʣʷʝʪʩʷ ʢʦʤʧʨʦʤʠʩʩʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ/ʜʘʣʴʥʦʩʪʴ/ʩʢʦʨʦʩʪʴ. ʇʦ ʩʚʦʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʦʥ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʝʨʝʩʝʯʝʥʠʡ ʩ ʜʨʫʛʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 

ʛʨʫʧʧʳ Short Range RF. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʠʤʝʥʥʦ ʝʛʦ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ Bluetooth ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʦʟʜʘʥʠʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ, ʥʘʜʝʞʥʦʛʦ ʠ ʦʯʝʥʴ 

ʜʝʰʝʚʦʛʦ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ. ʊʝʭʥʦʣʦʛʠʷ Bluetooth ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʧʨʷʞʝʥʠʝ ʩ ʨʘʟʣʠʯʥʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠ ʙʳʪʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʚ ʨʝʞʠʤʘʭ ʧʝʨʝʜʘʯʠ ʨʝʯʠ, ʜʘʥʥʳʭ ʠ ʤʫʣʴʪʠʤʝʜʠʘ, ʧʨʠ ʵʪʦʤ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʝʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʜʨʫʛʠʤ ʜʦʤʘʰʥʠʤ ʠʣʠ ʦʬʠʩʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʂʘʢ 

ʙʳʣʦ ʫʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ, ʩʫʱʝʩʪʚʫʝʪ ʚʩʝʛʦ ʪʨʠ ʢʣʘʩʩʘ ʫʩʪʨʦʡʩʪʚ Bluetooth, ʝʩʣʠ ʛʨʘʜʠʨʦʚʘʪʴ 

ʠʭ ʧʦ ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ: 1-ʡ ð ʜʦ 100 ʤʝʪʨʦʚ (ʜʦ 100 ʤɺʪ); 2-ʡ ð ʜʦ 10 ʤʝʪʨʦʚ (ʜʦ 

2,5 ʤɺʪ); 3-ʡ ð ʜʦ 1 ʤʝʪʨʘ (ʜʦ 1 ʤɺʪ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʪʠʧʘʤʠ ʫʩʪʨʦʡʩʪʚ ʚ ʪʝʭʥʦʣʦʛʠʠ Bluetooth ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʧʨʦʬʠʣʴ. ʕʪʠʤ ʪʝʨʤʠʥʦʤ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʝʪ Bluetooth ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʭʘʥʠʟʤʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ʇʨʦʬʠʣʠ ʛʘʨʘʥʪʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. Bluetooth SIG ʦʧʨʝʜʝʣʷʝʪ 15 ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʬʠʣʝʡ: 

¶ Generic Access Profile (GAP); 

¶ Service Discover Application Profile (SDAP); 

¶ Serial Port Profile (SPP); 

¶ Dial-up Networking Profile (DUNP); 

¶ Generic Object Exchange Profile (GOEP); 

¶ Object Push Profile (OPP); 

¶ File Transfer Profile (FTP); 

¶ Synchronization Profile (SP); 

¶ AV Control, Headset Profile (HSP); 

¶ Advanced Audio Distribution Profile (A2DP); 

¶ Basic Imaging Profile (BIP); 



¶ Handsfree Profile (HFP); 

¶ Human Interface Device Profile (HID); 

¶ LAN Access Profile (LAP); 

¶ Sim-Card Access Profile (SAP). 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʘʨʭʠʪʝʢʪʫʨʘ 

ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʫʣʝʡ Bluetooth ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʚʠʜʘ (ʨʠʩ. 1). ʄʦʜʫʣʠ 

ʩ ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ (ʨʠʩ. 1ʘ) ʥʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʛʦ ʩʪʝʢʘ Bluetooth ʩ ʧʦʜʜʝʨʞʢʦʡ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʬʠʣʝʡ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʬʠʣʠ Bluetooth ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʚʥʝʰʥʝʤ ʧʨʦʮʝʩʩʦʨʝ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʛʦ ʧʨʦʮʝʩʩʦʨʘ ʩ ʤʦʜʫʣʝʤ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʚʠʨʪʫʘʣʴʥʳʡ 

ʠʥʪʝʨʬʝʡʩ HCI (Host Controller Interface). ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ HCI ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ 

ʯʝʨʝʟ ʘʧʧʘʨʘʪʥʳʡ ʠʥʪʝʨʬʝʡʩ SPI ʠʣʠ UART. 

 

ʈʠʩ. 7.1. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʜʫʣʝʡ ʩʪʘʥʜʘʨʪʘ Bluetooth: ʘ) ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʘʷ; 

ʙ) ʚʩʪʨʦʝʥʥʘʷ ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʘʷ; ʚ) ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʘʷ 

 

ʄʦʜʫʣʠ Bluetooth ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ (ʨʠʩ. 5.85ʙ) ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ. ɼʘʥʥʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ 

ʩʪʝʢʘ Bluetooth ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩ ʧʦʜʜʝʨʞʢʦʡ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʬʠʣʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʮʝʩʩʦʨʝ ʤʦʜʫʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʣʦʞʝʥʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʥʘ ʚʥʝʰʥʝʤ 

ʧʨʦʮʝʩʩʦʨʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʤʦʜʫʣʝʤ Bluetooth ʯʝʨʝʟ ʘʧʧʘʨʘʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ. 



ʆʜʥʦʧʨʦʮʝʩʩʦʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ. ɼʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʮʝʩʩʦʨʝ ʤʦʜʫʣʷ Bluetooth. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʜʫʣʴ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʚʪʦʥʦʤʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʤʫ ʯʝʨʝʟ ʚʥʝʰʥʠʝ ʘʧʧʘʨʘʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʟʘʢʨʳʪ. 

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʦʜʫʣʷ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ ʝʛʦ 

ʘʧʧʘʨʘʪʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ʅʘʧʨʠʤʝʨ, 

ʚ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʤʦʜʫʣʴ Bluetooth ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʣʶʙʦʡ ʠʟ ʪʨʝʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʦʰʠʚʢʠ, ʟʘʛʨʫʞʝʥʥʦʡ ʚʦ ʚʥʫʪʨʝʥʥʠʡ 

ʧʨʦʮʝʩʩʦʨ ʤʦʜʫʣʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʣʴʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʟʘʨʫʙʝʞʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʦʣʠ Bluetooth ʩʨʝʜʠ ʜʨʫʛʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʫʧʧʳ Short Range RF, ʦʙʨʘʪʠʤʩʷ ʢ ʠʩʪʦʨʠʠ (ʨʠʩ. 5.86). ʈʘʟʚʠʪʠʝ Bluetooth 

ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʰʣʦ ʧʦ ʧʫʪʠ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʩʥʠʞʝʥʠʷ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ. ɺʧʣʦʪʴ ʜʦ 

ʚʝʨʩʠʠ 3.0 ʩʦʭʨʘʥʷʣʘʩʴ ʦʙʨʘʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʚʩʝʭ ʚʝʨʩʠʡ Bluetooth ʤʝʞʜʫ ʩʦʙʦʡ. 

ɼʦ ʩʠʭ ʧʦʨ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ Bluetooth ʚʝʨʩʠʡ 1.1 ʠ 1.2, ʢʦʪʦʨʳʝ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ 2.0 ʠ 2.1. 

 

 

ʈʠʩ. 7.2. ʍʨʦʥʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʩʪʘʥʜʘʨʪʘ Bluetooth 

Bluetooth 3.0 ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʩʨʝʜʥʠʤ ʤʝʞʜʫ Bluetooth ʠ Wi-Fi. ʄʦʜʫʣʠ ʩ ʝʝ ʧʦʜʜʝʨʞʢʦʡ 

ʩʦʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʜʚʝ ʨʘʜʠʦʩʠʩʪʝʤʳ: ʧʝʨʚʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ 3 ʄʙʠʪ/ʩ 

(ʩʪʘʥʜʘʨʪʥʘʷ ʜʣʷ Bluetooth 2.0) ʠ ʠʤʝʝʪ ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ; ʚʪʦʨʘʷ ʩʦʚʤʝʩʪʠʤʘ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ 802.11 (Wi-Fi) ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 

24 ʄʙʠʪ/ʩ (ʩʨʘʚʥʠʤʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʝʪʝʡ Wi-Fi). ɺʳʙʦʨ ʨʘʜʠʦʩʠʩʪʝʤʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʬʘʡʣʘ. ʕʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʦʙʲʝʜʠʥʝʥʠʷ 



ʜʚʫʭ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʟʘʚʦʝʚʘʥʠʷ ʥʦʚʳʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ. ʇʨʘʚʜʘ, ʫʩʧʝʭʘ ʵʪʘ ʧʦʧʳʪʢʘ 

ʥʝ ʠʤʝʣʘ: ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Bluetooth 3.0 ʥʝ ʧʦʣʫʯʠʣ. 

Bluetooth 4.0 ʥʝ ʠʤʝʝʪ ʦʙʨʘʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʚʝʨʩʠʷʤʠ. ʉʚʝʨʭʥʠʟʢʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ. 

ʇʝʨʝʜʘʪʯʠʢ ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʚʨʝʤʷ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʳ ʦʪ ʦʜʥʦʡ ʙʘʪʘʨʝʡʢʠ ʪʠʧʘ CR2032 ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʉʪʘʥʜʘʨʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ 1 ʄʙʠʪ/ʩ ʧʨʠ ʨʘʟʤʝʨʝ ʧʘʢʝʪʘ 8ï27 ʙʘʡʪ. ɺ ʥʦʚʦʡ ʚʝʨʩʠʠ ʜʚʘ 

Bluetooth-ʫʩʪʨʦʡʩʪʚʘ ʩʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʤʝʥʝʝ ʯʝʤ ʟʘ 5 ʤʩ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 100 ʤ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʦʰʠʙʦʢ, 

ʘ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 128-ʙʠʪʥʦʝ ʰʠʬʨʦʚʘʥʠʝ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ Bluetooth 4.0 ʙʫʜʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʠ ʚʳʪʝʩʥʷʪʴ ZigBee ʚ ʢʣʘʩʩʝ 

ʤʘʣʦʧʦʪʨʝʙʣʷʶʱʠʭ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʜʜʝʨʞʢʦʡ ʩʣʦʞʥʳʭ ʩʝʪʝʡ. ʕʪʦ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ZigBee 

ʠ Bluetooth. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ Bluetooth, ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ 

ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʩʪʘʥʜʘʨʪʘ ʦʪʥʦʩʷʪʩʷ: 

¶ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ 

Bluetooth ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ; 

¶ ʟʘʱʠʪʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ; 

¶ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ; 

¶ ʚʳʩʦʢʘʷ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ (ʜʦ 1000 ʤ); 

¶ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʜʫʣʝʡ ʧʦʜ ʨʘʟʥʳʝ ʟʘʜʘʯʠ. 

ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʦʪʤʝʪʠʤ: 

¶ ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ (ʨʘʙʦʪʘ ʦʪ ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʠʪʘʥʠʷ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʘ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʙʫʜʝʪ ʣʠʰʝʥʘ 

ʥʦʚʘʷ ʚʝʨʩʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ Bluetooth 4.0. 

¶ ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ (ʜʦ 1 ʄʙʠʪ/ʩ). ʂʘʢ 

ʧʨʘʚʠʣʦ, ʨʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʥʝʰʥʠʭ ʘʧʧʘʨʘʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʤʦʜʫʣʷ. 

ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʩʪʘʥʜʘʨʪʘ Bluetooth ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʰʠʨʦʯʘʡʰʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʩʦʩʪʘʚʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʟʘʪʨʘʪʳ 

ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʪʝʣʝʤʝʪʨʠʠ ʠʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ Bluetooth, ʧʦʩʢʦʣʴʢʫ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʦʙʤʝʥʘ 



ʜʘʥʥʳʤʠ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ, ʥʘʧʨʠʤʝʨ, ʦʙʳʯʥʳʡ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʡ ʥʦʫʪʙʫʢ ʠʣʠ 

ʢʦʤʤʫʥʠʢʘʪʦʨ ʩ ʧʦʜʜʝʨʞʢʦʡ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʜʫʣʝʡ Bluetooth, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʭ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ: 

¶ ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ. ʄʦʜʫʣʠ Bluetooth ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʙʦʨʪʦʚʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʈʦʩʩʠʠ. 

¶ ʉʠʩʪʝʤʳ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʝʣʝʤʝʪʨʠʠ. ɿʜʝʩʴ ʫʩʪʨʦʡʩʪʚʘ Bluetooth 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘʨʷʜʫ ʩ ʤʦʜʫʣʷʤʠ ʪʝʭʥʦʣʦʛʠʡ Wi-Fi, ZigBee, Short Range RF 

434/868 ʄɻʮ. ɼʘʥʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʘʢʪʫʘʣʴʥʘ ʢʘʢ ʜʣʷ ʈʦʩʩʠʠ, 

ʪʘʢ ʠ ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. 

Bluetooth 

ʅʦʫʪʙʫʢʠ, ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʳ, ʩʤʘʨʪʬʦʥʳ, ʪʦʨʛʦʚʳʝ ʪʝʨʤʠʥʘʣʳ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʝʡ 

Bluetooth. Bluetooth - ʵʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʝʜʠʥʷʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʤʦʙʠʣʴʥʳʝ 

ʪʝʣʝʬʦʥʳ, ʥʦʫʪʙʫʢʠ, ʧʨʠʥʪʝʨʳ, ʮʠʬʨʦʚʳʝ ʬʦʪʦʘʧʧʘʨʘʪʳ ʠ ʜʘʞʝ ʭʦʣʦʜʠʣʴʥʠʢʠ, 

ʤʠʢʨʦʚʦʣʥʦʚʳʝ ʧʝʯʠ, ʢʦʥʜʠʮʠʦʥʝʨʳ. ʉʦʝʜʠʥʠʪʴ ʤʦʞʥʦ ʚʩʝ, ʯʪʦ ʩʦʝʜʠʥʷʝʪʩʷ (ʪʦ ʝʩʪʴ ʠʤʝʝʪ 

ʚʩʪʨʦʝʥʥʳʡ ʤʠʢʨʦʯʠʧ Bluetooth). ʊʝʭʥʦʣʦʛʠʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʙʣʝʤʳ 

ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʦʪ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʬʠʨʤ ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ. 

Bluetooth - ʵʪʦ ʤʘʣʝʥʴʢʠʡ ʯʠʧ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ (2.4 - 2.48 ɻɻʮ) 

ʧʨʠʸʤʦʧʝʨʝʜʘʪʯʠʢ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ISM (Industry, Science and Medicine; 

ʧʨʦʤʳʰʣʝʥʥʳʡ, ʥʘʫʯʥʳʡ ʠ ʤʝʜʠʮʠʥʩʢʠʡ). ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʯʘʩʪʦʪ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʣʠʮʝʥʟʠʷ (ʠʩʢʣʶʯʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʥʠʞʝ). ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʤʘʷ 

ʩʪʘʥʜʘʨʪʦʤ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 720 ʂʙʠʪ/ʩ ʚ ʘʩʠʤʤʝʪʨʠʯʥʦʤ ʨʝʞʠʤʝ ʠ 420 ʂʙʠʪ/ʩ ʚ 

ʧʦʣʥʦʜʫʧʣʝʢʩʥʦʤ ʨʝʞʠʤʝ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʪʨʝʭ ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʦʚ, ʥʦ ʥʝ 

ʚʠʜʝʦʩʠʛʥʘʣʘ. ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ (ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ) ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 10 ʤɺʪ. 

ʀʟʥʘʯʘʣʴʥʦ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʧʦʣʘʛʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 10 ʤʝʪʨʦʚ. 

ʉʝʛʦʜʥʷ ʥʝʢʦʪʦʨʳʝ ʬʠʨʤʳ ʧʨʝʜʣʘʛʘʶʪ ʤʠʢʨʦʩʭʝʤʳ Bluetooth, ʩʧʦʩʦʙʥʳʝ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʩʚʷʟʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 100 ʤʝʪʨʦʚ. ʂʘʢ ʨʘʜʠʦʪʝʭʥʦʣʦʛʠʷ, Bluetooth ʩʧʦʩʦʙʥʘ "ʦʙʭʦʜʠʪʴ" 

ʧʨʝʧʷʪʩʪʚʠʷ, ʧʦʵʪʦʤʫ ʩʦʝʜʠʥʷʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚʥʝ ʟʦʥʳ ʧʨʷʤʦʡ 

ʚʠʜʠʤʦʩʪʠ. ʉʦʝʜʠʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʢʘʢ ʪʦʣʴʢʦ Bluetooth-ʫʩʪʨʦʡʩʪʚʘ 

ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʩʷʛʘʝʤʦʩʪʠ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʠʥʮʠʧʫ ʪʦʯʢʘ - ʪʦʯʢʘ (ʜʚʘ 

ʫʩʪʨʦʡʩʪʚʘ), ʥʦ ʠ ʧʦ ʧʨʠʥʮʠʧʫ ʪʦʯʢʘ - ʤʥʦʛʦ ʪʦʯʝʢ (ʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʜʨʫʛʠʤʠ). ɽʩʪʝʩʪʚʝʥʥʦ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ Bluetooth ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʦʙʭʦʜʠʤʦ 



ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ). ʂʩʪʘʪʠ, ʚ ʥʦʚʫʶ ʚʝʨʩʠʶ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ MS Windows Whistler ʚʩʪʨʦʝʥʘ ʧʦʜʜʝʨʞʢʘ Bluetooth. 

 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ Bluetooth 

ɺ ʩʪʘʥʜʘʨʪʝ Bluetooth ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʜʫʧʣʝʢʩʥʘʷ ʧʝʨʝʜʘʯʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

(Time Division Duplexing - TDD). ʆʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜʘʝʪ ʧʘʢʝʪʳ ʚ ʥʝʯʝʪʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʩʝʛʤʝʥʪʳ, ʘ ʧʦʜʯʠʥʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʚ ʯʝʪʥʳʝ. 

 

ʈʠʩ. 7.3. ɼʫʧʣʝʢʩʥʘʷ ʧʝʨʝʜʘʯʘ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

ʇʘʢʝʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʜʦ ʧʷʪʠ ʚʨʝʤʝʥʥʳʭ ʩʝʛʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʯʘʩʪʦʪʘ ʢʘʥʘʣʘ ʥʝ ʤʝʥʷʝʪʩʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ. 

 

ʈʠʩ. 7.4. ʇʝʨʝʜʘʯʘ ʧʘʢʝʪʦʚ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ 

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. 



ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ 

ʉʪʘʥʜʘʨʪʥʳʡ ʧʘʢʝʪ Bluetooth ʩʦʜʝʨʞʠʪ ʢʦʜ ʜʦʩʪʫʧʘ ʜʣʠʥʦʡ 72 ʙʠʪʘ, 54-ʙʠʪʥʳʡ ʟʘʛʦʣʦʚʦʢ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 2745 ʙʠʪ. 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. 

 

ʈʠʩ. 7.5. ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ 

ʂʦʜ ʜʦʩʪʫʧʘ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʧʘʢʝʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʜʥʦʡ ʧʠʢʦʩʝʪʠ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʧʨʦʮʝʜʫʨʳ ʟʘʧʨʦʩʦʚ. ʆʥ ʚʢʣʶʯʘʝʪ ʧʨʝʘʤʙʫʣʫ (4 ʙʠʪʘ), 

ʩʠʥʭʨʦʩʣʦʚʦ (64 ʙʠʪʘ) ʠ ʢʦʥʮʝʚʠʢ ï 4 ʙʠʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ. 

ɿʘʛʦʣʦʚʦʢ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʚʷʟʴʶ ʠ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʧʦʣʝʡ: 

¶ ɸʜʨʝʩ (3 ʙʠʪʘ) - ʘʜʨʝʩ ʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ; 

¶ ʊʠʧ (4 ʙʠʪʘ) - ʢʦʜ ʪʠʧʘ ʜʘʥʥʳʭ; 

¶ ʇʦʪʦʢ (1 ʙʠʪ) - ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ, ʧʦʢʘʟʳʚʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʢ 

¶ ʧʨʠʝʤʫ; 

¶ ARQ (1 ʙʠʪ) - ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʝʤʘ; 

¶ SEQN (1 ʙʠʪ) - ʩʣʫʞʠʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʘʢʝʪʦʚ; 

¶ HEC (8 ʙʠʪ) - ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʛʦ ʬʦʨʤʘʪʘ ʧʘʢʝʪʘ ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʵʪʦʡ 

ʯʘʩʪʠ ʝʩʪʴ ʜʚʘ ʪʠʧʘ ʧʦʣʝʡ: ʧʦʣʝ ʛʦʣʦʩʘ (ʩʠʥʭʨʦʥʥʦʝ) ʠ ʧʦʣʝ ʜʘʥʥʳʭ (ʘʩʠʥʭʨʦʥʥʦʝ). ACL 

ʧʘʢʝʪʳ ʠʤʝʶʪ ʪʦʣʴʢʦ ʧʦʣʝ ʜʘʥʥʳʭ, ʘ SCO ʧʘʢʝʪʳ ï ʪʦʣʴʢʦ ʧʦʣʝ ʛʦʣʦʩʘ. ʀʩʢʣʶʯʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʧʘʢʝʪ ʜʘʥʥʳʭ ʠ ʛʦʣʦʩʘ (Data Voice - DV), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʙʘ ʧʦʣʷ. ʇʦʣʝ ʜʘʥʥʳʭ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʝʛʤʝʥʪʦʚ: ʟʘʛʦʣʦʚʦʢ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʝʣʦ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʚʦʟʤʦʞʥʦ, CRC (Cyclic Redundancy Check) ʢʦʜ. 

¶ ɿʘʛʦʣʦʚʦʢ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (8 ʙʠʪ). ʊʦʣʴʢʦ ʧʦʣʷ ʜʘʥʥʳʭ ʠʤʝʶʪ 

ʟʘʛʦʣʦʚʦʢʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʣʦʛʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʚ 

ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʫʢʘʟʘʪʝʣʴ ʜʣʠʥʳ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 



¶ ʊʝʣʦ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (0-2721 ʙʠʪ). ʊʝʣʦ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʢʣʶʯʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɼʣʠʥʘ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʫʢʘʟʘʥʘ ʚ ʧʦʣʝ ʜʣʠʥʳ ʟʘʛʦʣʦʚʢʘ 

ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

¶ CRC (16 ʙʠʪ). ʆʪ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʳʯʠʩʣʷʝʪʩʷ 16-ʙʠʪʥʳʡ ʮʠʢʣʠʯʝʩʢʠʡ 

ʠʟʙʳʪʦʯʥʳʡ ʢʦʜ (CRC), ʧʦʩʣʝ ʯʝʛʦ ʦʥ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʫʱʝʩʪʚʫʝʪ 4 ʪʠʧʘ ʢʦʥʪʨʦʣʴʥʳʭ ʧʘʢʝʪʦʚ: NULL, POLL, FHS, ID. ʆʥʠ ʦʜʠʥʘʢʦʚʳʝ ʢʘʢ 

ʜʣʷ ACL, ʪʘʢ ʠ ʜʣʷ SCO.  

¶ ID-ʧʘʢʝʪʳ ʠʤʝʶʪ ʜʣʠʥʫ 68 ʙʠʪ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʝʡʜʞʠʥʛʘ ʠ ʟʘʧʨʦʩʦʚ. ʉʦʩʪʦʠʪ ʠʟ 

ʧʦʣʷ ʂʦʜ ɼʦʩʪʫʧʘ .  

¶ NULL-ʧʘʢʝʪʳ (126 ʙʠʪ) ʩʦʩʪʦʷʪ ʪʦʣʴʢʦ ʠʟ ʧʦʣʝʡ ʂʦʜ ɼʦʩʪʫʧʘ ʠ ɿʘʛʦʣʦʚʦʢ, ʠʛʨʘʷ ʨʦʣʴ 

ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ  

¶ ʊʠʧ POLL (126 ʙʠʪ) ʘʥʘʣʦʛʠʯʝʥ ʧʨʝʜʳʜʫʱʝʤʫ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ POLL-

ʧʘʢʝʪʳ ʦʙʷʟʳʚʘʶʪ ʧʦʣʫʯʘʪʝʣʷ ʦʪʚʝʪʠʪʴ.  

¶ ʇʘʢʝʪʳ FHS (366 ʙʠʪ) ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʜʨʝʩʝ, ʢʣʘʩʩʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪʘʢʪʦʚʦʡ 

ʯʘʩʪʦʪʝ ʝʛʦ ʧʝʨʝʜʘʪʯʠʢʘ  

ʈʘʙʦʪʘ Bluetooth 

ɽʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʫʩʪʨʦʡʩʪʚ Bluetooth: ʉʦʝʜʠʥʝʥʠʝ (Connection) ʠ ʈʝʞʠʤ 

ʦʞʠʜʘʥʠʷ (Standby). ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʩʝʤʴ ʩʫʙʩʦʩʪʦʷʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʜʦʙʘʚʣʝʥʠʷ ʢʣʠʝʥʪʘ ʠʣʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʧʠʢʦʩʝʪʠ: page, page scan, inquiry, inquiry scan, 

master response, slave response ʠ inquiry response. 

 

ʈʠʩ. 7.6. ʉʦʩʪʦʷʥʠʝ ʩʦʝʜʠʥʝʥʠʡ 

ʉʦʩʪʦʷʥʠʝ Standby ʧʦ ʫʤʦʣʯʘʥʠʶ ʷʚʣʷʝʪʩʷ ʨʝʞʠʤʦʤ ʩ ʧʦʥʠʞʝʥʥʳʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, 

ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʡ ʟʘʜʘʶʱʠʡ ʛʝʥʝʨʘʪʦʨ. ɺ ʩʦʩʪʦʷʥʠʠ ʉʦʝʜʠʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʫʟʝʣ 

(master) ʠ ʧʦʜʯʠʥʝʥʥʳʡ (slave) ʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʧʘʢʝʪʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʜ ʜʦʩʪʫʧʘ ʢ 

ʢʘʥʘʣʫ. 



ʉʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʨʠʩʭʦʜʠʪ ʪʘʢ - ʝʩʣʠ ʦʙ ʫʜʘʣʝʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʥʠʯʝʛʦ 

ʥʝ ʠʟʚʝʩʪʥʦ, ʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʮʝʜʫʨʳ inquiry ʠ page. ɽʩʣʠ ʥʝʢʦʪʦʨʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʫʩʪʨʦʡʩʪʚʝ ʚʩʝ-ʪʘʢʠ ʝʩʪʴ, ʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʮʝʜʫʨʳ page. 

ʕʪʘʧ 1  

ʇʨʦʮʝʜʫʨʘ inquiry ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʦʡʩʪʚʫ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʧʨʠʙʦʨʳ ʜʦʩʪʫʧʥʳ, ʚʳʷʩʥʠʪʴ 

ʘʜʨʝʩʘ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʶ.  

1.1 ʇʦʩʳʣʘʶʪʩʷ ʧʘʢʝʪʳ inquiry ʠ ʧʦʣʫʯʘʶʪʩʷ ʦʪʢʣʠʢʠ.  

1.2 ɽʩʣʠ ʘʜʨʝʩʘʪ, ʧʦʣʫʯʠʚʰʠʡ ʧʘʢʝʪ inquiry, ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ inquiry scan , ʪʦʛʜʘ ʦʥ 

ʩʧʦʩʦʙʝʥ ʧʨʠʥʠʤʘʪʴ ʪʘʢʠʝ ʧʘʢʝʪʳ  

1.3 ʇʦʣʫʯʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ inquiry response ʠ ʧʦʩʳʣʘʝʪ ʦʪʧʨʘʚʠʪʝʣʶ ʧʘʢʝʪ-

ʦʪʢʣʠʢ.  

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʦʮʝʜʫʨʘ inquiry ʟʘʚʝʨʰʝʥʘ, ʩʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ paging. 

ʕʪʘʧ 2  

ʇʨʦʮʝʜʫʨʘ paging ʨʝʘʣʠʟʫʝʪ ʩʦʝʜʠʥʝʥʠʝ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʥʝʦʙʭʦʜʠʤ 

ʘʜʨʝʩ. ʋʩʪʨʦʡʩʪʚʦ, ʚʳʧʦʣʥʷʶʱʝʝ ʧʨʦʮʝʜʫʨʫ paging, ʘʪʦʤʘʪʠʯʝʩʢʠ ʩʪʘʥʦʚʠʪʩʷ ʭʦʟʷʠʥʦʤ 

ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ.  

2.1 ʇʦʩʳʣʘʝʪʩʷ ʧʘʢʝʪ paging  

2.2 ɸʜʨʝʩʘʪ ʧʦʣʫʯʝʪ ʵʪʦʪ ʧʘʢʝʪ (ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ page Scan)  

2.3 ʇʦʣʫʯʘʪʝʣʴ ʧʦʩʳʣʘʝʪ ʦʪʧʨʘʚʠʪʝʣʶ ʧʘʢʝʪ-ʦʪʢʣʠʢ (ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ Slave 

Response)  

2.4 ʀʥʠʮʠʘʪʦʨ ʧʦʩʳʣʘʝʪ ʘʜʨʝʩʘʪʫ ʧʘʢʝʪ FHS (ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ Master Response).  

2.5 ʇʦʣʫʯʘʪʝʣʴ ʧʦʩʳʣʘʝʪ ʦʪʧʨʘʚʠʪʝʣʶ ʚʪʦʨʦʡ ʧʘʢʝʪ-ʦʪʢʣʠʢ (ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ Slave 

Response)  

2.6 ʇʦʣʫʯʘʪʝʣʴ ʠ ʦʪʧʨʘʚʠʪʝʣʴ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ ʟʘʜʘʥʥʳʝ ʠʥʠʮʠʘʪʦʨʦʤ 

(ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ Master Response & Slave Response)  

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʫʟʝʣ (master) ʧʦʩʳʣʘʝʪ ʧʘʢʝʪ POLL, ʯʪʦʙʳ 

ʧʨʦʚʝʨʠʪʴ, ʩʠʥʭʨʦʥʠʟʦʚʘʣ ʣʠ ʢʣʠʝʥʪ ʩʚʦʠ ʯʘʩʳ ʠ ʥʘʩʪʨʦʠʣʩʷ ʣʠ ʥʘ ʢʦʤʤʫʪʘʮʠʶ ʯʘʩʪʦʪ. 

ʂʣʠʝʥʪ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʦʪʢʣʠʢʥʫʪʴʩʷ ʣʶʙʳʤ ʧʘʢʝʪʦʤ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 

ʫʩʪʨʦʡʩʪʚ ʥʦʚʦʝ Bluetooth ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʘʝʪ ʥʘʙʦʨ ʘʜʨʝʩʦʚ ʜʦʩʪʫʧʥʳʭ Bluetooth 

ʫʩʪʨʦʡʩʪʚ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʷʩʥʷʝʪ ʠʤʝʥʘ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ Bluetooth ʫʩʪʨʦʡʩʪʚ ʠʟ ʩʧʠʩʢʘ. ʋ 

ʢʘʞʜʦʛʦ Bluetooth ʫʩʪʨʦʡʩʪʚʘ ʝʩʪʴ ʩʚʦʡ ʛʣʦʙʘʣʴʥʦ ʫʥʠʢʘʣʴʥʳʡ ʘʜʨʝʩ, ʥʦ ʥʘ ʫʨʦʚʥʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 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). ʊʘʢʞʝ ʫ Bluetooth 



ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ Bluetooth ʫʩʪʨʦʡʩʪʚ ʢ ʩʣʫʞʙʘʤ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʜʨʫʛʠʤʠ Bluetooth ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʦʵʪʦʤʫ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʠʤʝʝʪʩʷ ʩʧʠʩʦʢ 

ʠʤʸʥ ʠ ʘʜʨʝʩʦʚ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʠʩʢ ʜʦʩʪʫʧʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ. ɼʣʷ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʳʭ ʫʩʣʫʛ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʧʨʦʪʦʢʦʣ 

ʦʙʥʘʨʫʞʝʥʠʷ ʫʩʣʫʛ (Service Discovery Protocol - SDP). 

ʋʩʪʨʦʡʩʪʚʦ Bluetooth ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʦʝʜʠʥʝʥʠʷ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʯʝʪʳʨʝʭ ʨʝʞʠʤʘʭ: 

Active (ʘʢʪʠʚʥʳʡ), Hold (ʫʜʝʨʞʘʥʠʝ), Sniff (ʧʨʦʩʣʫʰʠʚʘʥʠʝ) ʠ Park (ʧʘʩʩʠʚʥʳʡ). 

ʊʘʙʣʠʮʘ 7.1.  ʈʝʞʠʤʳ ʨʘʙʦʪʳ Bluetooth 

ʅʘʟʚʘʥʠʝ 

ʨʝʞʠʤʘ  

ʆʧʠʩʘʥʠʝ  

Active  

 

ɺ ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʫʩʪʨʦʡʩʪʚʦ Bluetooth ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʙʦʪʝ 

ʢʘʥʘʣʘ. ʆʩʥʦʚʥʦʡ ʫʟʝʣ (master) ʜʠʩʧʝʪʯʝʨʠʟʫʝʪ ʦʙʤʝʥʳ ʥʘ ʦʩʥʦʚʝ 

ʟʘʧʨʦʩʦʚ ʪʨʘʬʠʢʘ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʫʯʘʩʪʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ 

ʨʝʞʠʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʛʫʣʷʨʥʳʝ ʦʙʤʝʥʳ ʩ ʮʝʣʴʶ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʣʠʝʥʪʦʚ. ɸʢʪʠʚʥʳʝ ʢʣʠʝʥʪʳ ʧʨʦʩʣʫʰʠʚʘʶʪ 

ʜʦʤʝʥʳ master-to-slave ʧʘʢʝʪʦʚ. ɽʩʣʠ ʢ ʘʢʪʠʚʥʦʤʫ ʢʣʠʝʥʪʫ ʥʝʪ 

ʦʙʨʘʱʝʥʠʡ, ʦʥ ʤʦʞʝʪ ʧʨʝʙʳʚʘʪʴ ʚ ʧʘʩʩʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ (sleep) ʜʦ 

ʦʯʝʨʝʜʥʦʡ ʧʝʨʝʜʘʯʠ ʩʦ ʩʪʦʨʦʥʳ ʛʣʘʚʥʦʛʦ ʫʟʣʘ  

Sniff ʋʩʪʨʦʡʩʪʚʘ ʩʠʥʭʨʦʥʠʟʦʚʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʠʢʦʩʝʪʠ ʤʦʛʫʪ 

ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʵʢʦʥʦʤʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʢʦʛʜʘ ʠʭ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʥʠʞʘʝʪʩʷ. ɺ ʨʝʞʠʤʝ SNIFF, ʧʦʜʯʠʥʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʧʨʦʩʣʫʰʠʚʘʝʪ ʧʠʢʦʩʝʪʴ ʩ ʧʦʥʠʞʝʥʥʦʡ ʯʘʩʪʦʪʦʡ. ʕʪʦʪ ʨʝʞʠʤ ʠʤʝʝʪ 

ʥʘʠʚʳʩʰʫʶ ʩʢʚʘʞʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ (ʥʘʠʤʝʥʴʰʘʷ ʵʢʦʥʦʤʠʷ 

ʵʥʝʨʛʠʠ) ʠʟ 3 ʵʢʦʥʦʤʠʯʥʳʭ ʨʝʞʠʤʦʚ (sniff, hold ʠ park )  

Hold  ʋʩʪʨʦʡʩʪʚʘ ʩʠʥʭʨʦʥʠʟʦʚʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʠʢʦʩʝʪʠ ʤʦʛʫʪ 

ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʵʢʦʥʦʤʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʢʦʛʜʘ ʠʭ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʥʠʞʘʝʪʩʷ. ʆʩʥʦʚʥʦʡ ʫʟʝʣ ʧʠʢʦʩʝʪʠ ʤʦʞʝʪ ʧʝʨʝʚʝʩʪʠ 

ʢʣʠʝʥʪʘ ʚ ʨʝʞʠʤ HOLD, ʢʦʛʜʘ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʡ ʪʘʡʤʝʨ. 

ʇʦʜʯʠʥʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʧʝʨʝʚʦʜʘ ʚ ʨʝʞʠʤ 

HOLD. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ ʤʛʥʦʚʝʥʥʦ, ʢʦʛʜʘ 

ʫʩʪʨʦʡʩʪʚʦ ʚʳʭʦʜʠʪ ʠʟ ʨʝʞʠʤʘ HOLD. ʂʣʠʝʥʪ ʠʤʝʝʪ 

ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʩʢʚʘʞʥʦʩʪʴ (ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʠ 

ʵʥʝʨʛʠʠ) ʠʟ ʫʢʘʟʘʥʥʳʭ 3 ʨʝʞʠʤʦʚ (sniff, hold ʠ park)  



"ʏʘʩʪʦʪʥʳʡ ʢʦʥʬʣʠʢʪ" 

ʊʦʪ ʬʘʢʪ, ʯʪʦ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ 2.4 ɻɻʮ ʩʚʦʙʦʜʝʥ ʦʪ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ, ʚʥʦʩʠʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ Bluetooth-ʫʩʪʨʦʡʩʪʚ. ɺ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʨʘʙʦʪʘʶʪ 

ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʠʙʦʨʳ, ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ, ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʣʝʬʦʥʳ, 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ IEEE. ɺʧʦʣʥʝ ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ 

"ʢʦʥʬʣʠʢʪʦʚʘʪʴ" ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩ ʜʨʫʛʠʤʠ ʙʝʩʧʨʦʚʦʜʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ Bluetooth ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ (1600 

ʩʢʘʯʢʦʚ ʚ ʩʝʢʫʥʜʫ). ʇʝʨʝʭʦʜ ʩ ʦʜʥʦʡ ʯʘʩʪʦʪʳ ʥʘ ʜʨʫʛʫʶ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʤʫ 

ʘʣʛʦʨʠʪʤʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ "ʦʩʚʦʙʦʜʠʪʴ" ʥʫʞʥʳʝ ʜʨʫʛʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʯʘʩʪʦʪʳ[3]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ Bluetooth 

ʄʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ: 

1 ʇʝʨʝʜʘʪʯʠʢ; 

2 ʂʘʥʘʣ; 

3 ʇʨʠʝʤʥʠʢ. 

ʂʘʥʘʣ ʠʤʝʝʪ ʪʨʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ: 

1 ʅʝʪ ʢʘʥʘʣʘ; 

2 AWGN ʢʘʥʘʣ; 

ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʛʝʥʝʨʘʪʦʨ ʩʠʛʥʘʣʘ ʩʪʘʥʜʘʨʪʘ 802.11, ʢʦʪʦʨʳʡ ʢʘʢ ʨʘʟ ʤʦʞʝʪ 

ʢʦʥʬʣʠʢʪʦʚʘʪʴ ʩ ʩʠʛʥʘʣʘʤʠ Bluetooth, ʜʣʷ ʯʝʛʦ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʩʢʘʯʢʦʦʙʨʘʟʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

ʯʘʩʪʦʪʳ. 



 

ʈʠʩ. 7.7. ʄʦʜʝʣʴ Bluetooth ʚ MATLAB  R2015b 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʭʝʤʳ ʩʠʩʪʝʤʘ ʩʪʨʦʠʪ ʪʨʠ ʛʨʘʬʠʢʘ: ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ, 

ʚʨʝʤʝʥʥʫʶ ʬʦʨʤʫ ʩʠʛʥʘʣʘ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ ʚʦ 

ʚʨʝʤʝʥʠ(ʩʢʘʯʢʦʦʙʨʘʟʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ). ʅʘ ʛʨʘʬʠʢʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʝʢʪʨ Bluetooth 

ʩʠʛʥʘʣʘ ʚ ʦʜʠʥ ʠʟ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ. ʆʜʥʠʤ ʠʟ ʤʠʥʫʩʦʚ ʤʝʪʦʜʘ ʧʝʨʝʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ ʚ 

ʩʠʩʪʝʤʝ Bluetooth ʷʚʣʷʶʪʩʷ ʟʘʜʝʨʞʢʠ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʚʠʜʥʳ ʥʘ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʪʘʢʞʝ ʦ ʥʠʭ ʙʫʜʝʪ ʩʢʘʟʘʥʦ ʥʠʞʝ. 

 

ʈʠʩ. 7.8. ʉʧʝʢʪʨ Bluetooth ʙʝʟ ʤʝʰʘʶʱʝʛʦ ʩʠʛʥʘʣʘ 802.11 



ɺʨʝʤʝʥʥʘʷ ʬʦʨʤʘ ʩʠʛʥʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʩʪʦ ʥʘʙʦʨ ʙʠʪʦʚ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ. ʆ ʟʥʘʯʝʥʠʷʭ ʢʘʞʜʦʛʦ ʙʠʪʘ(ʩʪʨʫʢʪʫʨʝ ʢʘʜʨʘ) ʙʳʣʘ ʩʢʘʟʘʥʦ 

ʨʘʥʝʝ. 

 

ʈʠʩ. 7.9. ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ Bluetooth ʙʝʟ ʤʝʰʘʶʱʝʛʦ ʩʠʛʥʘʣʘ 802.11 

ʅʘ ʨʠʩʫʥʢʝ 7.10 ʭʦʨʦʰʦ ʚʠʜʥʦ ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʦʪ ʚʨʝʤʝʥʠ. ʅʘ ʨʠʩʫʥʢʝ ʥʘ ʦʩʠ 

ʘʙʩʮʠʩʩ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʘʩʪʦʪʘ, ʘ ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ ʚʨʝʤʷ. ɺʠʜʥʦ, ʯʪʦ ʧʦ ʦʩʠ ʚʨʝʤʝʥʠ 

ʧʝʨʝʩʪʨʦʡʢʘ ʩ ʦʜʥʦʡ ʯʘʩʪʦʪʳ ʥʘ ʜʨʫʛʫʶ ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʯʪʦ ʦʪʥʦʩʷʪ ʢ 

ʥʝʜʦʩʪʘʪʢʘʤ ʩʠʩʪʝʤʳ Bluetooth. 

 

ʈʠʩ. 7.10. ʇʨʠʤʝʨ ʩʢʘʯʢʦʚ ʯʘʩʪʦʪʳ Bluetooth ʚʦ ʚʨʝʤʝʥʠ ʙʝʟ ʤʝʰʘʶʱʝʛʦ  

ʩʠʛʥʘʣʘ 802.11(WiFi) 

ʅʘ ʨʠʩʫʥʢʝ 7.11 ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʝʢʪʨ ʚʤʝʩʪʝ ʩ ʤʝʰʘʶʱʠʤ ʩʠʛʥʘʣʘʤ. ɿʜʝʩʴ ʧʨʝʢʨʘʩʥʦ 

ʚʠʜʥʦ, ʧʦʯʝʤʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ Bluetooth ʙʳʣ ʚʳʙʨʘʥ ʘʣʛʦʨʠʪʤ FHSS, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 802.11 ʥʝ ʤʝʰʘʷ ʜʨʫʛ ʜʨʫʛʫ. 



 

ʈʠʩ. 7.12. ʉʧʝʢʪʨ Bluetooth ʩ ʤʝʰʘʶʱʠʤ ʩʠʛʥʘʣʦʤ 802.11 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʧʝʢʪʨʳ ʩʠʛʥʘʣʦʚ ʨʘʟʥʝʩʝʥʳ ʚ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʧʝʨʝʢʨʳʪʠʝ ʠʭ ʚʦ 

ʚʨʝʤʝʥʥʦʡ, ʥʝ ʠʛʨʘʝʪ ʙʦʣʴʰʦʡ ʨʦʣʠ, ʪ.ʢ. ʩʠʛʥʘʣʳ ʤʦʞʥʦ ʙʝʟ ʧʨʦʙʣʝʤ ʨʘʟʜʝʣʠʪʴ. 

 

ʈʠʩ. 7.13. ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ Bluetooth ʩ ʤʝʰʘʶʱʠʤ ʩʠʛʥʘʣʦʤ 802.11 

ʀʟ ʨʠʩʫʥʢʘ ʥʠʞʝ ʧʨʝʢʨʘʩʥʦ ʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʥʜʘʨʪʘ 802.11 

ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ ʩʠʩʪʝʤʳ Bluetooth ʥʘʭʦʜʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ ʧʦ ʩʧʝʢʪʨʫ, ʘ ʚ ʥʝʢʦʪʦʨʳʝ 

ʤʦʤʝʥʪʳ ʟʘʥʠʤʘʝʪ ʩʚʦʙʦʜʥʳʡ ʜʠʘʧʘʟʦʥ ʩʪʘʥʜʘʨʪʘ 802.11 

 

ʈʠʩ. 7.14. ʇʨʠʤʝʨ ʩʢʘʯʢʦʚ ʯʘʩʪʦʪʳ Bluetooth ʚʦ ʚʨʝʤʝʥʠ ʩ ʤʝʰʘʶʱʠʤ ʩʠʛʥʘʣʦʤ 802.11 



 

ʈʠʩ. 7.15. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ (ʚʝʨʭʥʷʷ  ʢʨʠʚʘʷ) ʚʳʜʝʣʝʥ ʛʨʘʬʠʢ 

ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʤʝʰʘʶʱʝʤ ʩʠʛʥʘʣʝ 802.11 

ɹʣʘʛʦʜʘʨʷ ʘʣʛʦʨʠʪʤʫ FHSS ʩʠʩʪʝʤʘ ʥʝ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʘ ʚʣʠʷʥʠʶ ʜʨʫʛʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʦʤ ʞʝ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. 

ɺ ʨʘʟʜʝʣʝ ʧʦʢʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 802.15.1 Bluetooth, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʤʦʜʝʣʴ ʧʝʨʝʜʘʯʠ ʟʚʫʢʘ ʧʦ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʚ ʩʠʩʪʝʤʝ Simulink. 

ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʛʥʘʣʘ, ʩʧʝʢʪʨ ʠ FHSS 

ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ BLUETOTH ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʝʰʘʶʱʝʛʦ ʩʠʛʥʘʣʘ ʠ ʙʝʟ ʥʝʛʦ. ʊʘʢʞʝ ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR. 

ʅʘ ʦʩʥʦʚʝ ʛʨʘʬʠʢʦʚ ʟʘʚʠʩʠʤʦʩʪʠ BER ʦʪ SNR (ʨʠʩʫʥʦʢ 7.15) ʚʠʜʥʦ,ʯʪʦ ʤʝʰʘʶʱʠʡ 

ʩʠʛʥʘʣ 802.11 ʦʢʘʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ʅʘ ʨʠʩʫʥʢʝ 7.14 

ʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ 802.11, ʩʠʛʥʘʣ Bluetooth ʩʦʚʝʨʰʘʝʪ ʩʢʘʯʦʢ ʥʘ ʜʨʫʛʫʶ 

ʯʘʩʪʦʪʫ, ʯʪʦ ʪʘʢʞʝ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 7.14. 

 

 

 

 

 

 

 

 

 

 

 

 



8.ʉʀʉʊɽʄʓ ʄʆɹʀʃʔʅʆʁ ʉɺʗɿʀ ʉʊɸʅɼɸʈʊɸ 

 IEEE 802.16 (WIMAX)  

 ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʥʦʡ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ ʫʞʝ ʥʝ ʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʨʘʩʪʫʱʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ. 

ɺʘʞʥʝʡʰʠʤʠ ʠʭ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʧʨʦʢʣʘʜʢʠ, ʩʣʦʞʥʦʩʪʠ 

ʨʘʩʰʠʨʝʥʠʷ, ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ, ʧʨʦʙʣʝʤʘ "ʧʦʩʣʝʜʥʝʡ ʤʠʣʠ". ʆʩʥʦʚʥʦʡ ʠ ʷʚʣʷʝʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ ʧʨʦʙʣʝʤʘ "ʧʦʩʣʝʜʥʝʡ ʤʠʣʠ". ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʮʠʬʨʦʚʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ 

ʣʠʥʠʠ DSL (Digital Subscriber Line) ʥʝ ʩʥʠʤʘʶʪ ʵʪʦʡ ʧʨʦʙʣʝʤʳ.          

 ʊʝʭʥʦʣʦʛʠʷ WiMAX ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ, ʪʘʢ ʢʘʢ 

ʥʝ ʪʨʝʙʫʝʪ ʧʨʦʢʣʘʜʢʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʣʠʥʠʡ ʢ ʟʜʘʥʠʷʤ. ɿʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ ʨʘʟʚʝʨʥʫʪʴ ʧʦ 

ʛʦʨʦʜʫ ʩʝʪʴ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (ʥʘʧʦʜʦʙʠʝ ʩʝʪʠ ʩʪʘʥʮʠʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ). ʂʘʞʜʘʷ ʙʘʟʦʚʘʷ 

ʩʪʘʥʮʠʷ ʚ ʪʠʧʦʚʦʤ ʚʘʨʠʘʥʪʝ ʧʦʢʨʳʚʘʝʪ ʟʦʥʫ ʨʘʜʠʫʩʦʤ 6ð8 ʢʤ (ʚʦʟʤʦʞʥʳ ʟʦʥʳ ʨʘʜʠʫʩʦʤ ʜʦ 

30ð50 ʢʤ). ɺ ʵʪʦʡ ʟʦʥʝ ʢʘʞʜʘʷ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ (BS) ʧʦ ʩʭʝʤʝ "ʪʦʯʢʘ-ʤʥʦʛʦʪʦʯʢʘ" ʩʧʦʩʦʙʥʘ 

ʧʝʨʝʜʘʚʘʪʴ/ʧʨʠʥʠʤʘʪʴ ʩʠʛʥʘʣʳ ʦʪ ʩʦʪʝʥ ʟʜʘʥʠʡ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.          

 ʇʦʜ ʘʙʙʨʝʚʠʘʪʫʨʦʡ WiMAX (Worldwide Interoperability for Microwave Access) 

ʧʦʥʠʤʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʢʣʘʩʩʘ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʩʝʨʚʠʩʘ, ʢʦʪʦʨʘʷ 

ʦʩʥʦʚʘʥʘ ʥʘ ʩʝʤʝʡʩʪʚʝ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.16, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠʥʩʪʠʪʫʪʦʤ 

ʠʥʞʝʥʝʨʦʚ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠ ʵʣʝʢʪʨʦʥʠʢʝ (IEEE). ʆʙʝʩʧʝʯʠʚʘʝʪ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʩʪʴ, 

ʛʠʙʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ, ʟʘʜʘʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʪʨʘʬʠʢʘ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ (QoS), ʧʦʜʜʝʨʞʢʘ ʠʥʪʝʨʬʝʡʩʦʚ IP. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʧʝʨʝʜʘʚʘʪʴ ʛʦʣʦʩ, ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ 

ʧʦ ʦʜʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʥʘʨʘʱʠʚʘʪʴ 

ʝʤʢʦʩʪʴ ʠ ʨʘʩʰʠʨʷʪʴ ʪʝʨʨʠʪʦʨʠʶ ʩʚʷʟʠ.          

 ʊʝʭʥʦʣʦʛʠʷ WiMAX ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʝʢʨʘʩʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʜʦʩʪʫʧ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʪʝʭʥʦʣʦʛʠʠ Wi-Fi, ʢ ʛʣʦʙʘʣʴʥʳʤ ʩʝʪʷʤ, ʷʚʣʷʷʩʴ ʩʚʷʟʫʶʱʠʤ 

ʟʚʝʥʦʤ ʤʝʞʜʫ ʣʦʢʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʠ ʛʣʦʙʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. 

            ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ WiMAX  

            ʉʪʘʥʜʘʨʪʳ IEEE 802.16. ʌʦʨʫʤ WiMAX . 

 ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʨʘʜʠʦʜʦʩʪʫʧʘ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʫʩʣʫʛ 

ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʧʨʠʥʮʠʧʳ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ ʥʘ 

ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ, ʥʫʞʜʘʶʪʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ. ʅʘ ʩʠʛʥʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʣʦ ʦʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ 

ʨʘʜʠʦʢʘʥʘʣʘ ʧʨʠ ʣʶʙʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ñʩʢʦʨʦʩʪʴ - ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴò. ʅʘ ʫʨʦʚʥʝ 



ʧʨʦʪʦʢʦʣʦʚ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʘʞʜʦʤʫ ʘʙʦʥʝʥʪʫ ʩʝʪʠ. 

 ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʝʪʝʡ WiMAX ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʧʨʠʟʚʘʥʥʳʤʠ ʨʝʰʘʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʜʘʯʠ, ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ 

ʩʠʩʪʝʤ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʷ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʚ ʝʜʠʥʠʮʳ ʄʙʠʪ/ʩ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʤʝʩʪ ʩ ʥʝʨʘʟʚʠʪʦʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʆʩʥʦʚʥʳʤ ʢʦʥʢʫʨʝʥʪʦʤ ʩʝʪʝʡ 

WiMAX ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ LTE E UTRA. 

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʛʦʨʦʜʩʢʦʛʦ ʤʘʩʰʪʘʙʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ: 

¶ IEEE 802.16ʝ-2005, 2009 (WiMAX); 

¶ ETSI HiperMAN; 

¶ IEEE 802.20 (WBWA). 

 

ʈʠʩ. 8.1. ʕʚʦʣʶʮʠʷ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.16 

 ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʘʪʴ ʩʪʘʥʜʘʨʪʳ ʩʚʷʟʠ ʩʝʨʠʠ IEEE 802.16 (ʨʠʩʫʥʦʢ 8.1) ʠ ʬʦʨʫʤ 

WiMAX (ʨʠʩʫʥʦʢ 8.2). ʉʪʘʥʜʘʨʪʳ ʩʝʨʠʠ IEEE 802.16 ð ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʛʦʨʦʜʩʢʦʛʦ ʤʘʩʰʪʘʙʘ (WMAN ð Wireless Metropolitan 

Area Network), ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʤ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʜʦʩʪʫʧʦʤ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʤʦʙʠʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʌʦʨʫʤ WiMAX ʷʚʣʷʝʪʩʷ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ 

ʜʦʩʪʫʧʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʛʣʘʩʦʚʘʥʥʦʤ ʩʪʘʥʜʘʨʪʝ IEEE 802.16/ETSI HiperMAN. 

ʉʦʪʨʫʜʥʠʯʘʝʪ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʫʩʣʫʛ, ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʪʝʩʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʝʨʪʠʬʠʢʘʮʠʦʥʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʧʨʦʛʨʘʤʤʥʦ-



ʘʧʧʘʨʘʪʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʞʠʜʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

 ʉʪʘʥʜʘʨʪʳ ʩʝʨʠʠ IEEE 802.16 ʦʧʨʝʜʝʣʷʝʪ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ ʜʣʷ ʩʠʩʪʝʤ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ (ʫʨʦʚʥʠ MAC ʠ PHY, ʨʠʩʫʥʦʢ 8.3) ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʠ ʤʦʙʠʣʴʥʳʤʠ ʘʙʦʥʝʥʪʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 1-66 ɻɻʮ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ 

ʚʥʝʜʨʝʥʠʝ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʢʣʘʩʩʘ. ʉʝʪʠ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʟʘʡʤʫʪ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ 

ʣʦʢʘʣʴʥʳʤʠ ʩʝʪʷʤʠ (IEEE 802.11ʭ) ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʝʪʷʤʠ (WAN), ʛʜʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʪʘʥʜʘʨʪʘ IEEE 802.20. ʋʢʘʟʘʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʩʦʚʤʝʩʪʥʦ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ IEEE 802.15 (PAN ð Personal Area Network) ʠ IEEE 802.17 (ʤʦʩʪʳ ʫʨʦʚʥʷ ʄɸʉ) 

ʦʙʨʘʟʫʶʪ ʠʝʨʘʨʭʠʶ ʩʪʘʥʜʘʨʪʦʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. 

 ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤ ʚ ʜʠʘʧʘʟʦʥʝ 10-66 ɻɻʮ, ʚʩʣʝʜʩʪʚʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʜʣʠʥʳ ʚʦʣʥʳ, ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ 

ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʧʨʠʝʤʥʠʢʦʤ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʘʥʘʣʠʟʝ ʢʘʥʘʣʘ ʩʚʷʟʠ ʤʥʦʛʦʣʫʯʝʚʦʩʪʴʶ 

ʩʨʝʜʳ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ɼʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʦʜʥʦʡ ʥʝʩʫʱʝʡ. ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 

ʦʜʥʦʛʦ ʢʘʥʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 25 ʠʣʠ 28 ʄɻʮ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 120 ʄʙʠʪ/ʩ. 

 

ʈʠʩ. 8.2. ʉʪʘʥʜʘʨʪʳ ʩʝʨʠʠ IEEE 802.16 ʠ ʬʦʨʫʤ WiMAX  

 ɺ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 1-11 ɻɻʮ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʚʦʣʥʳ ʚʦʟʤʦʞʝʥ ʩʮʝʥʘʨʠʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ʇʨʠ 

ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 10-66 ɻɻʮ) ʤʝʪʦʜʳ ʨʝʛʫʣʠʨʦʚʢʠ ʤʦʱʥʦʩʪʠ, 



ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʤʝʞʩʠʤʚʦʣʴʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʘ ʠʣʠ ʤʥʦʞʝʩʪʚʦ ʥʝʩʫʱʠʭ (ʩʠʛʥʘʣʳ ʩ OFDM). 

 ʉʪʨʫʢʪʫʨʘ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.16 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 8.3. ʉʪʘʥʜʘʨʪʳ 

ʦʧʠʩʳʚʘʶʪ ʄɸʉ- ʠ PHY- ʫʨʦʚʥʠ ʩʝʤʠʫʨʦʚʥʝʚʦʡ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ (ʕʄɺʆʉ). ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʄɸʉ ʜʝʣʠʪʩʷ ʥʘ ʧʦʜʫʨʦʚʥʠ ʢʦʥʚʝʨʛʝʥʮʠʠ, 

ʦʙʱʝʡ ʯʘʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʈʠʩ. 8.3. ʉʪʨʫʢʪʫʨʘ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.16 

            ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤ WiMAX  

            ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʪʝʡ WiMAX  IEEE 802.16 

 ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ (ɹʉ, BS ð Base Station) ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʟʜʘʥʠʠ ʠʣʠ ʥʘ ʚʳʰʢʝ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʷʟʴ ʩ ʘʙʦʥʝʥʪʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ (ɸʉ, SS ðSubscriber Station) ʧʦ ʩʭʝʤʝ ˈ 

çʪʦʯʢʘ ï ʤʫʣʴʪʠʪʦʯʢʘè (Point to Multipoint ðPMP). ɺʦʟʤʦʞʝʥ ʩʝʪʦʯʥʳʡ ʨʝʞʠʤ ʩʚʷʟʠ (Mesh 

ð ʩʝʪʢʘ ʩʚʷʟʝʡ ˈ çʪʦʯʢʘ ï ʪʦʯʢʘè ð PTP), ʢʦʛʜʘ ʣʶʙʳʝ ʢʣʠʝʥʪʳ (ɸʉ) ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʘ ʘʥʪʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ 

ʥʝʥʘʧʨʘʚʣʝʥʥʳʤʠ. ɹʉ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩ ʦʩʥʦʚʥʦʡ ʩʝʪʴʶ ʠ ʨʘʜʠʦʢʘʥʘʣʳ ʢ ʜʨʫʛʠʤ 

ʩʪʘʥʮʠʷʤ. ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ɹʉ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 30 ʢʤ (ʚ ʩʣʫʯʘʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ) ʧʨʠ 

ʪʠʧʦʚʦʤ ʨʘʜʠʫʩʝ ʩʝʪʠ 6ï8 ʢʤ. ɸʉ ʤʦʞʝʪ ʙʳʪʴ ʨʘʜʠʦʪʝʨʤʠʥʘʣʦʤ ʠʣʠ ʧʦʚʪʦʨʠʪʝʣʝʤ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʢʘʣʴʥʦʛʦ ʪʨʘʬʠʢʘ. ʊʨʘʬʠʢ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʧʦʚʪʦʨʠʪʝʣʝʡ, ʧʨʝʞʜʝ ʯʝʤ ʜʦʩʪʠʛʥʝʪ ʢʣʠʝʥʪʘ. ɸʥʪʝʥʥʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ. 

 ʂʘʥʘʣ ʩʚʷʟʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʝʜʘʯʠ: ʚʦʩʭʦʜʷʱʠʡ ʢʘʥʘʣ 

(ɸʉ ï ɹʉ, uplink) ʠ ʥʠʩʭʦʜʷʱʠʡ (ɹʉ ï ɸʉ, downlink). ʕʪʠ ʜʚʘ ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ 

ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʯʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ ʧʨʠ ʯʘʩʪʦʪʥʦʤ ʜʫʧʣʝʢʩʝ ʠ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ 

ʚʨʝʤʝʥʠ ʧʨʠ ʚʨʝʤʝʥʥʦʤ ʜʫʧʣʝʢʩʝ. 



 ʇʨʦʩʪʝʡʰʠʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʪʝʡ WiMAX ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ 

ʦʧʠʩʘʥʠʠ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ɹʉ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʢʨʳʰʘʭ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠʣʠ 

ʚʳʰʢʘʭ, ʠ ʢʣʠʝʥʪʩʢʠʭ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʪʯʠʢʦʚ (ʨʠʩʫʥʦʢ 5.71). 

 

ʈʠʩ. 8.4.  ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʝʪʠ WiMAX 

  ʈʘʜʠʦʩʝʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ɹʉ ʠ ɸʉ ʨʘʙʦʪʘʝʪ ʚ ʉɺʏ-ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 11 ɻɻʮ. 

ʊʘʢʘʷ ʩʝʪʴ ʚ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʜʦ 75 ʄʙʠʪ/ʩ ʠ ʥʝ ʪʨʝʙʫʝʪ ʪʦʛʦ, ʯʪʦʙʳ ɹʉ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʷʤʦʡ 

ʚʠʜʠʤʦʩʪʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʪ 10 ʜʦ 66 ɻɻʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʟʦʥʝ ʧʨʷʤʦʡ 

ʚʠʜʠʤʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʊʘʢ ʢʘʢ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʵʪʦ ʫʩʣʦʚʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʥʝʚʳʧʦʣʥʠʤʳʤ, ʩʚʷʟʴ ʤʝʞʜʫ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ ʠʥʦʛʜʘ ʦʨʛʘʥʠʟʫʶʪ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʝʡ. 

 ʇʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʝʪʴ WiMAX ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʠ ʙʘʟʦʚʦʛʦ (ʦʧʦʨʥʦʛʦ) ʩʝʛʤʝʥʪʦʚ. ʇʝʨʚʳʡ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʝ IEEE 

802.16, ʚʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ WiMAX Forum. ɹʘʟʦʚʳʡ ʩʝʛʤʝʥʪ ʦʙʲʝʜʠʥʷʝʪ 

ʚʩʝ ʘʩʧʝʢʪʳ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʘʙʦʥʝʥʪʩʢʦʡ ʨʘʜʠʦʩʝʪʠ, ʪʦ ʝʩʪʴ ʩʚʷʟʴ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʩʚʷʟʴ ʩ ʣʦʢʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. ɹʘʟʦʚʳʡ ʩʝʛʤʝʥʪ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ IP-ʧʨʦʪʦʢʦʣʝ ʠ 

ʩʪʘʥʜʘʨʪʝ IEEE 802.3-2005 (Ethernet). ʆʜʥʘʢʦ ʩʘʤʦ ʦʧʠʩʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʯʘʩʪʠ, ʥʝ 

ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʢʣʠʝʥʪʩʢʦʡ ʩʝʪʠ, ʩʦʜʝʨʞʠʪʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ WiMAX Forum, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ ï "Network Architecture". 

  



 

 

 

ʊʘʙʣʠʮʘ 8.1. ʆʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʜʣʷ ʩʪʘʥʜʘʨʪʘ IEEE 802.16 ʚ ʈʌ 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, 

ɻɻʮ 

ʈʘʟʨʝʰʝʥʥʳʝ 

ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʄɻʮ 

ʆʙʱʘʷ ʰʠʨʠʥʘ 

ʚʳʜʝʣʝʥʥʳʭ ʧʦʣʦʩ, 

ʄɻʮ 

ʊʠʧ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʜʦʩʪʫʧʘ 

2,5 

2500 ï 2530 

2560 ï 2570 

2620 ï 2630 

2660 ï 2670 

2680 ï 2690 

70 ʤʦʙʠʣʴʥʳʡ 

3,5 
3400 ï 3450 

3500 ï 3550 
100 ʬʠʢʩʠʨʦʚʘʥʥʳʡ 

5 

5150 ï 5350 

5650 ï 5725 

5725 ï 6425 

975 ʬʠʢʩʠʨʦʚʘʥʥʳʡ 

  

           ɺ ʵʪʠʭ ʩʧʝʮʠʬʠʢʘʮʠʷʭ ʢ ʩʝʪʷʤ WiMAX ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʘʢ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʦʪ ʬʫʥʢʮʠʡ ʠ ʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʦʡ IP-ʩʝʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʫʩʣʫʛʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ IP-ʧʨʦʪʦʢʦʣʘ, ʘ ʪʘʢʞʝ ʤʦʙʠʣʴʥʘʷ 

ʪʝʣʝʬʦʥʠʷ ʥʘ ʦʩʥʦʚʝ VoIP ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʫʩʣʫʛʠ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝ 

ʧʦʜʜʝʨʞʢʠ ʘʨʭʠʪʝʢʪʫʨʦʡ ʧʨʦʪʦʢʦʣʦʚ IPv4 ʠ IPv6. ʉʝʪʠ WiMAX ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʦ 

ʤʘʩʰʪʘʙʠʨʫʝʤʳʤʠ ʠ ʛʠʙʢʦ ʠʟʤʝʥʷʝʤʳʤʠ ʠ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʜʝʢʦʤʧʦʟʠʮʠʠ 

(ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʝ 

ʠʥʪʝʨʬʝʡʩʳ). ʉʚʦʡʩʪʚʘ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦ ʪʘʢʠʤ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʘʙʦʥʝʥʪʦʚ, ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʟʦʥʳ ʧʦʢʨʳʪʠʷ, ʯʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ, ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ, ʤʦʙʠʣʴʥʦʩʪʴ 

ʘʙʦʥʝʥʪʦʚ. ʉʝʪʠ WiMAX ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʙʝʩʧʨʦʚʦʜʥʳʤʠ 

ʠʣʠ ʧʨʦʚʦʜʥʳʤʠ ʩʝʪʷʤʠ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʫʨʦʚʥʠ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ QoS. 

            ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ ʩʝʪʝʡ WiMAX  IEEE 802.16 ï 2009 

 ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ (ɹʄ) ʩʝʪʠ WiMAX  ï ʵʪʦ  ʣʦʛʠʯʝʩʢʦʝ  ʧʨʝʜʩʪʘʚʣʝʥʠʝ  ʩʝʪʝʚʦʡ  

ʘʨʭʠʪʝʢʪʫʨʳ WiMAX.  ʊʝʨʤʠʥ  "ʣʦʛʠʯʝʩʢʦʝ" ʚ  ʜʘʥʥʦʤ  ʩʣʫʯʘʝ  ʦʟʥʘʯʘʝʪ,  ʯʪʦ ʤʦʜʝʣʴ  



ʨʘʩʩʤʘʪʨʠʚʘʝʪ  ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ  ʣʦʛʠʯʝʩʢʠʭ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ  ʤʦʜʫʣʝʡ  ʠ  ʩʪʘʥʜʘʨʪʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ  (ʪʦʯʝʢ ʩʦʧʨʷʞʝʥʠʷ ʵʪʠʭ ʤʦʜʫʣʝʡ). 

 ɹʄ ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ: ʤʥʦʞʝʩʪʚʦ ʘʙʦʥʝʥʪʩʢʠʭ (ʤʦʙʠʣʴʥʳʭ) ʩʪʘʥʮʠʡ 

(ɸʉ), ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʝʪʝʡ ʜʦʩʪʫʧʘ (ASN, Access Service Network) ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʝʪʝʡ 

ʧʦʜʢʣʶʯʝʥʠʷ (CSN, Connectivity Service Network). ʂʨʦʤʝ ʪʦʛʦ, ʚ ɹʄ ʚʭʦʜʷʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʙʘʟʦʚʳʝ ʪʦʯʢʠ (R1éR8), ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ ʩʦʧʨʷʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ. 

ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ WiMAX ʩʝʪʠ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.72.  

 ʉʝʪʴ (ʩʝʪʠ) ASN ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʚʘʡʜʝʨʫ ʩʝʪʠ ʜʦʩʪʫʧʘ (NAP, Network Access 

Provider) ð ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ ʜʦʩʪʫʧ ʢ ʨʘʜʠʦʩʝʪʠ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʦʚ WiMAX (NSP, Network Service Provider). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʝʨʚʠʩ-

ʧʨʦʚʘʡʜʝʨ WiMAX ð ʦʨʛʘʥʠʟʘʮʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ IP-ʩʦʝʜʠʥʝʥʠʷ ʠ ʫʩʣʫʛʠ WiMAX 

ʢʦʥʝʯʥʳʤ ʘʙʦʥʝʥʪʘʤ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʠʤʝʥʥʦ ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʳ WiMAX 

ʟʘʢʣʶʯʘʶʪ ʩʦʛʣʘʰʝʥʠʷ ʩ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘʤʠ, ʦʧʝʨʘʪʦʨʘʤʠ ʜʨʫʛʠʭ ʩʝʪʝʡ ʜʦʩʪʫʧʘ, 

ʩʦʛʣʘʰʝʥʠʷ ʦ ʨʦʫʤʠʥʛʝ. ʉʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʙʦʥʝʥʪʫ ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʤʘʰʥʠʤʠ ʠ ʛʦʩʪʝʚʳʤʠ, ʢʘʞʜʳʡ ʩʦ ʩʚʦʝʡ ʩʝʪʴʶ CSN.  

 

ʈʠʩ. 8.5.  ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ WiMAX-ʩʝʪʠ 

 ʉʝʪʴ ʜʦʩʪʫʧʘ ASN ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʜʦʩʪʫʧʘ ʧʦ ʩʪʘʥʜʘʨʪʫ IEEE 802.16 ʠ ʰʣʶʟʦʚ ʜʣʷ ʩʚʷʟʠ ʩ  ʪʨʘʥʩʧʦʨʪʥʦʡ  IP-ʩʝʪʴʶ. ʃʦʛʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.73. ʌʘʢʪʠʯʝʩʢʠ ʵʪʘ ʩʝʪʴ ʩʚʷʟʳʚʘʝʪ ʨʘʜʠʦʩʝʪʴ IEEE 

802.16 ʠ IP-ʩʝʪʴ. ASN ʚʢʣʶʯʘʝʪ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʫ ɹʉ ʠ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʠʥ  ASN-ʰʣʶʟ. ʅʦ  

ʠ  ʙʘʟʦʚʳʭ  ʩʪʘʥʮʠʡ,  ʠ ʰʣʶʟʦʚ  ʚ  ʦʜʥʦʡ ASN ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ, ʧʨʠʯʝʤ ʦʜʥʘ ɹʉ ʤʦʞʝʪ 

ʙʳʪʴ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʰʣʶʟʘʤʠ. ɹʉ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʤʦʜʝʣʠ  ï ʵʪʦ 



ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ  ʥʘʙʦʨ  ʧʨʦʪʦʢʦʣʦʚ  IEEE  802.16  ʠ  ʬʫʥʢʮʠʠ 

ʚʥʝʰʥʝʛʦ  ʩʦʧʨʷʞʝʥʠʷ.   
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ʈʠʩ. 8.6.  ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʝʪʠ ʜʦʩʪʫʧʘ ASN 

 ʉʝʪʠ ASN ʦʪʚʝʯʘʶʪ ʟʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ɸʉ ʥʘ ʚʪʦʨʦʤ ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ ʧʝʨʝʜʘʶʪ 

ʩʣʫʞʝʙʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ɸʉ, ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʩʝʪʝʡ CSN. ʉʦʩʪʦʷʥʠʷ 

ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʦʜʢʣʶʯʝʥʠʶ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʚ ʩʝʪʴ WiMAX ʜʣʷ ʢʘʞʜʦʡ 

ɸʉ ʥʘʢʣʘʜʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ASN: 

¶ ʦʙʥʘʨʫʞʝʥʠʝ  ʩʝʪʠ  ʠ  ʚʳʙʦʨ  ʧʨʝʜʧʦʯʠʪʘʝʤʦʛʦ  ʘʙʦʥʝʥʪʦʤ  WiMAX NSP; 

¶ ʧʦʜʢʣʶʯʝʥʠʝ ɸʉ ʢ ʩʝʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʚʪʦʨʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ IEEE 

802.16; 

¶ ʨʝʘʣʠʟʘʮʠʷ ʪʨʘʥʩʣʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʢʣʶʯʝʥʠʡ ɸʉ ʥʘ ʪʨʝʪʴʝʤ 

ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʚʳʜʝʣʝʥʠʝ IP-ʘʜʨʝʩʦʚ); 

¶ ʫʧʨʘʚʣʝʥʠʝ ʨʘʜʠʦʨʝʩʫʨʩʘʤʠ ʩʝʪʠ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʧʧʦʚʳʤʠ ʠ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʤʠ ʨʘʩʩʳʣʢʘʤʠ;  

¶ ʧʦʜʜʝʨʞʢʘ ʤʦʙʠʣʴʥʦʩʪʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ASN; 

¶ ʧʦʜʜʝʨʞʢʘ ʚʥʝʰʥʠʭ ʘʛʝʥʪʦʚ ʜʣʷ ʤʦʙʠʣʴʥʦʩʪʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ASN; 

¶ ʧʦʜʜʝʨʞʢʘ ʪʫʥʥʝʣʝʡ ASN ï CSN; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʚʳʟʦʚʘʤʠ ʠ ʩʣʫʞʙʘʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʘʙʦʥʝʥʪʦʚ; 

¶ ʧʨʦʜʚʠʞʝʥʠʝ ʜʘʥʥʳʭ; 

¶ ʘʚʪʦʨʠʟʘʮʠʷ ʩʝʨʚʠʩʥʳʭ ʧʦʪʦʢʦʚ;  

¶ ʧʦʜʜʝʨʞʢʘ ʫʨʦʚʥʝʡ QoS; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʠ ʢʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ. 

 ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʩʝʪʝʡ ASN ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ɹʉ ʠ ʰʣʶʟʘʤʠ ASN ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʬʠʣʷʤʠ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚ ʜʦʢʫʤʝʥʪʝ ˈ çRelease 1.0è ʬʦʨʫʤʘ WiMAX. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʦʧʠʩʘʥʦ ʪʨʠ ʪʘʢʠʭ ʧʨʦʬʠʣʷ: A, B ʠ C. ʅʘ ʨʠʩʫʥʢʝ 5.107 



ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʦʬʠʣʷ ʉ. ɺʩʝ ʧʨʦʬʠʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʤʝʞʜʫ CSN ʠ ʜʨʫʛʠʤʠ ASN ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʦʧʦʨʥʳʝ ʪʦʯʢʠ. 

 

ʈʠʩ. 8.7. ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʬʠʣʷ ʉ 

 ʇʨʦʬʠʣʴ B ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʣʥʫʶ ʩʚʦʙʦʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʢ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʩʝʭ ʬʫʥʢʮʠʡ ʚ ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʪʘʢ ʠ ʠʭ ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

ʇʨʦʬʠʣʠ A ʠ C ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʭʦʞʠ. ʈʘʟʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʬʠʣʝ A ʬʫʥʢʮʠʠ 

ʢʦʥʪʨʦʣʣʝʨʘ ʨʘʜʠʦʨʝʩʫʨʩʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʭʵʥʜʦʚʝʨʦʤ ʦʪʥʝʩʝʥʳ ʢ ASN-ʰʣʶʟʫ, ʘ ʚ ʧʨʦʬʠʣʝ C 

ð ʢ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʠʯʠʝ, ʧʨʦʬʠʣʴ A ʙʳʣ ʦʬʠʮʠʘʣʴʥʦ 

ʟʘʢʨʳʪ ʚ 2007 ʛ. ʥʘ ʩʝʩʩʠʠ WiMAX Forum, ʘ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʩʪʘʣ ʧʨʦʬʠʣʴ ʉ. 

 ʐʣʶʟ ASN (ʰʣʶʟ ʨʘʜʠʦʧʦʜʩʝʪʠ) ð ʵʪʦ ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʚʷʟʳʚʘʶʱʝʝ 

ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʦʜʥʦʡ ASN ʩ ʜʨʫʛʠʤʠ ʩʝʪʷʤʠ ʜʦʩʪʫʧʘ ʠ ʩ ʩʝʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ CSN. ʐʣʶʟ 

ASN ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʥʦʩʪʴ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʫʧʨʘʚʣʝʥʠʷ. ʐʣʶʟ ASN ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʚʫʭ ʛʨʫʧʧ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʙʣʦʢʘ ʨʝʰʝʥʠʷ (DP, Decision Point) ʠ ʙʣʦʢʘ ʠʩʧʦʣʥʝʥʠʷ (EP, 

Enforcement Point). 

 ɹʣʦʢ ʨʝʰʝʥʠʷ ʰʣʶʟʘ ASN ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʚʘʨʠʘʥʪʥʦ ʢ ʚʠʜʫ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʜʠʦ ʠʥʪʝʨʬʝʡʩʦʚ. ʐʣʶʟ ASN ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʦʜʫʣʴ, ʫʧʨʘʚʣʷʶʱʠʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʣʶʯʝʡ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ  ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  AAA  

(Authentication,  Authorisation, Accounting). ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ AAA ʧʨʦʚʝʨʷʝʪ ʧʦʣʥʦʤʦʯʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʧʦʜʢʣʶʯʝʥʠʷ ʠʣʠ ʧʝʨʝʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʧʦ ʘʣʛʦʨʠʪʤʫ EAP ʠ 

ʩʦʟʜʘʝʪ ʙʝʟʦʧʘʩʥʫʶ ʩʨʝʜʫ ʩ ʨʘʟʜʝʣʷʝʤʳʤʠ ʤʝʞʜʫ ɸʉ ʠ ɹʉ ʢʣʶʯʘʤʠ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ AAA 

ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ ʟʘ ʚʝʜʝʥʠʝ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʘʙʦʥʝʥʪʘʤ. 



 ʐʣʶʟ ASN ʨʝʘʣʠʟʫʝʪ ʫʧʨʘʚʣʝʥʠʝ ʪʝʢʫʱʠʤ ʧʨʦʬʠʣʝʤ ɸʉ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʟʘ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ CSN. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʬʠʣʝʤ ɸʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘʩʪʨʦʝʢ ɸʉ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠ ʧʝʨʝ-ʢʣʶʯʝʥʠʠ ɸʉ ʥʘ ʜʨʫʛʫʶ ɹʉ. 

 ɺ ʧʨʦʮʝʩʩʝ ʭʵʥʜʦʚʝʨʘ (ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʘʙʦʥʝʥʪʘ ʚʦ ʚʨʝʤʷ ʚʳʟʦʚʘ ʠʣʠ ʩʝʩʩʠʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ʦʜʥʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʢ ʜʨʫʛʦʡ) ʰʣʶʟ ASN ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʧʝʨʝʢʣʶʯʝʥʠʝ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢ ʪʨʝʙʫʝʤʦʡ ɹʉ. ʐʣʶʟ ASN ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʮʝʣʦʩʪʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʜʝʨʞʝʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʝʨʷʥʥʳʭ ʧʘʢʝʪʦʚ. ʐʣʶʟ ASN ʩʦʜʝʨʞʠʪ ʚʥʝʰʥʠʡ ʘʛʝʥʪ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʭʵʥʜʦʚʝʨʘ ʥʘ ʪʨʝʪʴʝʤ ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʦʤʘʰʥʠʤ ʘʛʝʥʪʦʤ ʚ ʩʣʫʯʘʝ 

ʧʝʨʝʭʦʜʘ ɸʉ ʦʪ ʦʜʥʦʡ ʩʝʪʠ ASN ʢ ʜʨʫʛʦʡ. ʂʦʥʪʨʦʣʣʝʨ ʧʝʨʩʦʥʘʣʴʥʳʭ ʚʳʟʦʚʦʚ ʠ ʨʝʛʠʩʪʨ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʰʣʶʟʝ ASN ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʜʜʝʨʞʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʚʳʟʦʚʦʚ ʠ ʨʘʙʦʪʳ 

ɸʉ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ. 

 ɹʣʦʢ ʠʩʧʦʣʥʝʥʠʷ ʰʣʶʟʘ ASN ʦʪʚʝʯʘʝʪ ʟʘ ʬʠʣʴʪʨʘʮʠʶ ʧʘʢʝʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʶ 

ʪʫʥʥʝʣʝʡ, ʫʧʨʘʚʣʝʥʠʝʤ ʜʦʩʪʫʧʦʤ, ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ, ʧʦʜʜʝʨʞʢʫ ʫʨʦʚʥʝʡ QoS 

ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʜʘʥʥʳʭ. ɹʣʦʢ ʠʩʧʦʣʥʝʥʠʷ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʪʦʢʦʣʳ IPv4/v6 ʠ 

ʧʨʦʪʦʢʦʣʳ ʛʨʫʧʧʦʚʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʐʣʶʟ ASN ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʩʝʪʝʡ ASN, ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʢ ʚʥʝʰʥʠʤ ʩʝʪʷʤ ʠ ʨʝʘʣʠʟʫʝʪ 

ʨʘʟʣʠʯʥʳʝ ʩʣʫʞʙʳ IP. 

 ʇʦʩʣʝʜʥʠʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ASN ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʥʘʟʳʚʘʝʤʦʝ 

ʚʥʝʰʥʠʤ ʘʛʝʥʪʦʤ (FA, Foreign Agent). ʕʪʦ ð ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʦʪʩʣʝʞʠʚʘʶʱʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ɸʉ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ɹʉ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ  

 ʉʝʪʴ ʧʦʜʢʣʶʯʝʥʠʷ CSN ð ʵʪʦ ʩʝʪʴ ʦʧʝʨʘʪʦʨʘ WiMAX.  ʀʤʝʥʥʦ ʚ ʥʝʡ ʨʝʘʣʠʟʫʶʪʩʷ 

ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʨʠʟʘʮʠʝʡ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʝʡ ʠ ʜʦʩʪʫʧʦʤ, ʧʦʜʢʣʶʯʝʥʠʝ ʘʙʦʥʝʥʪʦʚ 

WiMAX ʢ ʛʣʦʙʘʣʴʥʳʤ IP-ʩʝʪʷʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʘʢʠʭ ʫʩʣʫʛ, ʢʘʢ IP-ʪʝʣʝʬʦʥʠʷ, ʜʦʩʪʫʧ ʢ 

ʪʝʣʝʬʦʥʥʳʤ ʩʝʪʷʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ ʠ ʯʘʩʪʥʳʝ ʩʝʪʠ. ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ 

ʩʝʪʠ WiMAX ʜʦʧʫʩʢʘʝʪ, ʯʪʦ ʦʜʥʦʡ ʩʝʪʴʶ ʜʦʩʪʫʧʘ ASN ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ 

ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʦʚ, ʢʘʞʜʳʡ ʩʦ ʩʚʦʝʡ CSN. ʅʘʧʨʦʪʠʚ, ʦʜʥʘ CSN ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ 

ʩʝʪʷʤ ʜʦʩʪʫʧʘ ʨʘʟʥʳʭ ʧʨʦʚʘʡʜʝʨʦʚ ʜʦʩʪʫʧʘ. 

https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F


 

ʈʠʩ. 8.8.  ʄʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʪʝʡ ʜʦʩʪʫʧʘ ʠ ʩʝʪʝʡ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʚʘʡʜʝʨʦʚ 

 ʉʝʪʴ CSN ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʘʙʦʥʝʥʪʘ WiMAX ʨʘʟʣʠʯʥʳʤʠ ʩʣʫʞʙʘʤʠ IP. CSN ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

¶ ʚʳʜʝʣʝʥʠʝ IP-ʘʜʨʝʩʦʚ; 

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ; 

¶ ʨʝʘʣʠʟʘʮʠʶ ʩʝʨʚʝʨʘ ʠʣʠ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ ʜʣʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ AAA ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʥʘ ʦʩʥʦʚʝ ʧʨʦʬʠʣʝʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʦʜʧʠʩʢʠ; 

¶ ʧʦʜʜʝʨʞʢʘ ʪʫʥʥʝʣʝʡ ASN ï CSN; 

¶ ʫʯʝʪ ʦʧʣʘʪʳ ʘʙʦʥʝʥʪʩʢʠʭ ʫʩʣʫʛ; 

¶ ʧʦʜʜʝʨʞʢʘ ʪʫʥʥʝʣʝʡ ʤʝʞʜʫ CSN ʜʣʷ ʨʦʫʤʠʥʛʘ; 

¶ ʧʦʜʜʝʨʞʢʘ ʧʝʨʝʤʝʱʝʥʠʡ ʘʙʦʥʝʥʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ASN;  

¶ ʧʦʜʜʝʨʞʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʫʞʙ WiMAX  ʪʘʢʠʭ, ʢʘʢ ʩʣʫʞʙʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʘʙʦʥʝʥʪʘ (LBS ð location based services), ʦʜʥʦʨʘʥʛʦʚʳʝ 

ʩʣʫʞʙʳ, ʧʦʜʢʣʶʯʝʥʠʝ ʩʧʝʮʩʣʫʞʙ, ʛʨʫʧʧʦʚʳʝ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʝ ʨʘʩʩʳʣʢʠ. 

 ʇʨʦʮʝʜʫʨʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʚʳʧʦʣʥʷʝʪ ʫʩʪʨʦʡʩʪʚʦ, 

ʥʘʟʳʚʘʝʤʦʝ AAA-ʩʝʨʚʝʨʦʤ. ʇʨʠ ʵʪʦʤ ʧʦʜ ʘʫʪʝʥʪʠʬʠʢʘʮʠʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʥʠʤʘʝʪʩʷ 

ʧʨʦʚʝʨʢʘ ʝʛʦ ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʚ ʩʝʪʴ, ʧʦʜ ʘʚʪʦʨʠʟʘʮʠʝʡ ð ʚʳʜʝʣʝʥʠʝ 

ʝʤʫ ʨʝʩʫʨʩʦʚ ʩʝʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʫʛʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʥ ʧʦʜʧʠʩʘʥ ʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʜʦʩʪʫʧʘ ð ʧʦʜʩʯʝʪ ʧʦʪʨʝʙʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʨʝʩʫʨʩʦʚ (ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʠʣʠ ʨʘʟʤʝʨ 

ʧʝʨʝʜʘʥʥʳʭ ʜʘʥʥʳʭ) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʯʝʪʘ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʴʶ. ʊʘʢʞʝ ʢʘʞʜʘʷ CSN 



ʩʦʜʝʨʞʠʪ ʜʦʤʘʰʥʠʡ ʘʛʝʥʪ (HA, Home Agent), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʦʫʪʝʨʦʤ-ʰʣʶʟʦʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʛʨʘʥʠʮʝ WiMAX ʩʝʪʠ ʠ ʚʥʝʰʥʠʭ ʩʝʪʝʡ. 

 ʆʧʦʨʥʳʝ ʪʦʯʢʠ ʚ ʨʘʤʢʘʭ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʩʝʪʠ WiMAX ð ʵʪʦ ʢʘʥʘʣʳ ʩʚʷʟʠ ʤʝʞʜʫ 

ʙʘʟʦʚʳʤʠ ʤʦʜʫʣʷʤʠ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʧʨʠʯʝʤ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʬʠʟʠʯʝʩʢʠʝ, ʝʩʣʠ ʩʦʝʜʠʥʷʝʤʳʝ ʦʧʦʨʥʦʡ ʪʦʯʢʦʡ ʤʦʜʫʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ʅʘʟʥʘʯʝʥʠʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʦʧʠʩʘʥʦ ʚ ʪʘʙʣʠʮʝ 2.2. ʆʧʦʨʥʳʝ 

ʪʦʯʢʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚ, 

ʚʳʧʫʩʢʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. 

 ɹʉ WiMAX ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪ ʨʘʜʠʦ ʠʥʪʝʨʬʝʡʩ ʠ 

ʠʥʪʝʨʬʝʡʩ ʢ IP-ʩʝʪʷʤ. ɹʉ ʨʝʘʣʠʟʫʝʪ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠ ʄɸʉ-ʧʦʜʫʨʦʚʝʥʴ ʩʪʘʥʜʘʨʪʘ IEEE 

802.16, ʘ ʪʘʢʞʝ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ ASN ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʰʣʶʟʦʤ ASN ʠ 

ʜʨʫʛʠʤʠ ɹʉ. ʕʢʟʝʤʧʣʷʨ ɹʉ ʩʪʘʥʜʘʨʪʘ IEEE 802.16 ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʜʠʥ ʩʝʢʪʦʨ ʩ ʦʜʥʦʡ 

ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʦʡ, ʦʜʥʘ ɹʉ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʰʣʶʟʘʤʠ ASN ʜʣʷ 

ʙʘʣʘʥʩʠʨʦʚʢʠ ʥʘʛʨʫʟʢʠ ʠ/ʠʣʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʌʠʟʠʯʝʩʢʠ 

ɹʉ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ ɹʉ, ʪʘʢ ʢʘʢ ɹʉ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʣʦʛʠʯʝʩʢʠʡ 

ʦʙʲʝʢʪ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ɹʉ ʷʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʱʠʢ ʟʘʜʘʯ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʫʧʨʘʚʣʝʥʠʝ 

ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʝʪʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʤʝʥʘ ʚ ʥʠʩʭʦʜʷʱʝʤ ʠ ʚʦʩʭʦʜʷʱʝʤ 

ʢʘʥʘʣʘʭ ʩʚʷʟʠ. 

ʊʘʙʣʠʮʘ 8.2.  ʅʘʟʥʘʯʝʥʠʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ɹʄ ʩʝʪʠ WiMAX  IEEE 802.16 

ʆʧʦʨʥʘʷ 

ʪʦʯʢʘ 
ʅʘʟʥʘʯʝʥʠʝ 

R1 
ʂʘʥʘʣ  ʩʚʷʟʠ  ʤʝʞʜʫ  ʤʦʙʠʣʴʥʦʡ  ʩʪʘʥʮʠʝʡ  ʠ  ʩʝʪʴʶ  ʜʦʩʪʫʧʘ ASN, 

ʙʝʩʧʨʦʚʦʜʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩʪʘʥʜʘʨʪʘ IEEE 802.16. 

R2 

ʂʘʥʘʣ ʤʝʞʜʫ MC ʠ ʰʣʶʟʦʤ ASN ʠʣʠ CSN, ʚʢʣʶʯʘʝʪ ʧʨʦʮʝʜʫʨʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ,  ʘʚʪʦʨʠʟʘʮʠʠ  ɸʉ  ʠ IP-ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. ɼʘʥʥʘʷ 

ʪʦʯʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʛʠʯʝʩʢʠʡ  ʠʥʪʝʨʬʝʡʩ,  ʢʦʪʦʨʳʡ  ʦʙʳʯʥʦ  

ʠʩʧʦʣʴʟʫʝʪʩʷ  ʜʣʷ  ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ,  ʘʚʪʦʨʠʟʘʮʠʠ  ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ  IP  

ʠ  ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʴ ɸʉ. 

R3 

ʉʦʜʝʨʞʠʪ ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ASN ʠ CSN ʜʣʷ  

ʨʝʘʣʠʟʘʮʠʠ  ʧʨʦʮʝʜʫʨ  ɸɸɸ  ʠ  ʢʦʥʪʨʦʣʷ  ʟʘ  ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʘʚʠʣ  ʩʝʪʠ.  

ɼʘʥʥʘʷ  ʦʧʦʨʥʘʷ  ʪʦʯʢʘ  ʧʨʠʤʝʥʷʝʪʩʷ,  ʢʦʛʜʘ  ɸʉ ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʩʪʝʚʦʡ 

ʩʝʪʠ ʠ ʦʙʤʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʦʤʘʰʥʝʡ ʩʝʪʴʶ. 

 

 

 



ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 8.2 

R4 

ʂʘʥʘʣ ʩʚʷʟʠ ʤʝʞʜʫ ASN-ʰʣʶʟʘʤʠ ʨʘʟʣʠʯʥʳʭ ASN-ʩʝʪʝʡ ʠʣʠ ʦʜʥʦʡ 

ASN-ʩʝʪʠ. ɼʘʥʥʘʷ ʦʧʦʨʥʘʷ ʪʦʯʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ɸʉ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ASN. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʪʦʯʝʢ, ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ R4 ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʟʘʱʠʱʝʥʥʳʝ  ʩʦʝʜʠʥʝʥʠʷ,  ʚ  ʪʦʤ  ʯʠʩʣʝ,  

ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʦʚ IP-Sec ʠʣʠ SSL VPN. 

R5 
ʂʘʥʘʣ  ʩʚʷʟʠ  ʤʝʞʜʫ  ʩʝʪʴʶ  ʜʦʤʘʰʥʝʛʦ  ʠ  ʛʦʩʪʝʚʦʛʦ  

ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʘ. 

R6 ʀʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ɹʉ ʠ ASN. 

R7 ɺʠʨʪʫʘʣʴʥʳʡ ʢʘʥʘʣ ʤʝʞʜʫ ʙʣʦʢʘʤʠ DP ʠ EP ʚ ASN-ʰʣʶʟʘʭ. 

R8 

ʂʘʥʘʣ ʩʚʷʟʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʞʜʫ ɹʉ. ɼʘʥʥʘʷ ʦʧʦʨʥʘʷ ʪʦʯʢʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʭʵʥʜʦʚʝʨʘ  ʠ  ʧʨʠ  

ʙʘʣʘʥʩʠʨʦʚʢʝ  ʥʘʛʨʫʟʢʠ  ʤʝʞʜʫ  ʥʝʩʢʦʣʴʢʠʤʠ  ɹʉ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʷ 

ʪʦʯʝʢ  R4, ʤʝʞʜʫ ʪʦʯʢʘʤʠ R8 ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʟʘʱʠʱʝʥʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ IP-Sec ʠʣʠ SSL VPN. 

 

            ʇʦʜʜʝʨʞʢʘ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʩʝʪʷʭ WiMAX  IEEE 802.16 

 ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʧʠʩʘʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʝʪʝʡ WiMAX 

IEEE 802.16 ð ʦʙʝʩʧʝʯʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʘʙʦʥʝʥʪʦʚ WiMAX, ʠʭ ʩʚʦʙʦʜʳ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʝʪʷʤʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʧʦʩʪʦʷʥʥʦ ʦʩʪʘʚʘʷʩʴ ˈ çʥʘ ʩʚʷʟʠè. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʵʪʦ ʟʘʤʝʯʘʥʠʝ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ WiMAX, ʘʙʦʥʝʥʪʳ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʦʙʣʘʜʘʪʝʣʷʤʠ ʥʝʙʦʣʴʰʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ 

ʙʝʨʫʪʩʷ ʩ ʩʦʙʦʡ ʚ ʢʦʤʘʥʜʠʨʦʚʢʠ, ʜʝʣʦʚʳʝ ʧʦʝʟʜʢʠ ʠ ʥʘ ʦʪʜʳʭ. 

 ɺ ʩʚʷʟʠ ʩ ʧʦʜʜʝʨʞʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʩʝʪʠ WiMAX ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ 

ʜʦʤʘʰʥʠʭ ʠ ʛʦʩʪʝʚʳʭ ʩʝʨʚʠʩ-ʧʨʦʚʘʡʜʝʨʦʚ ð ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, H-NSP ʠ V-NSP (ʨʠʩʫʥʦʢ 2.9). 

ɼʦʤʘʰʥʠʡ NSP ð ʵʪʦ ʦʧʝʨʘʪʦʨ, ʟʘʢʣʶʯʠʚʰʠʡ ʜʦʛʦʚʦʨ ʦʙ ʦʙʩʣʫʞʠʚʘʥʠʠ ʩ ʘʙʦʥʝʥʪʦʤ 

WiMAX. ʀʤʝʥʥʦ ʦʥ ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʠ AAA. ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʨʦʫʤʠʥʛʘ ʜʦʤʘʰʥʠʡ ʩʝʨʚʠʩ-

ʧʨʦʚʘʡʜʝʨ WiMAX ʟʘʢʣʶʯʘʝʪ ʨʦʫʤʠʥʛʦʚʳʝ ʩʦʛʣʘʰʝʥʠʷ ʩ ʜʨʫʛʠʤʠ NSP. ɻʦʩʪʝʚʦʡ NSP ð ʵʪʦ 

ʦʧʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ WiMAX-ʘʙʦʥʝʥʪʫ ʫʩʣʫʛʠ ʨʦʫʤʠʥʛʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ, V-NSP 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʣʷ ʪʘʢʦʛʦ ʘʙʦʥʝʥʪʘ ʬʫʥʢʮʠʠ AAA, ʘ ʪʘʢʞʝ ʧʦʣʥʳʡ ʠʣʠ ʯʘʩʪʠʯʥʳʡ ʜʦʩʪʫʧ ʢʦ 

ʚʩʝʤ ʫʩʣʫʛʘʤ WiMAX-ʩʝʪʠ.  

 WiMAX -ʩʝʪʷʭ ʚʳʜʝʣʷʶʪ ʜʚʘ ʚʠʜʘ ʤʦʙʠʣʴʥʦʩʪʠ: ʤʠʢʨʦ- ʠ ʤʘʢʨʦʤʦʙʠʣʴʥʦʩʪʴ. ʄʝʪʦʜ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʢʨʦʤʦʙʠʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʜʚʠʞʝʥʠʷ ɸʉ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ASN. 

ɺʩʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʝʪ ʩʘʤʘ ASN ʩ ʧʦʤʦʱʴʶ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ FA. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʝ CSN ʥʝ 

ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʜʫʨʝ ʧʝʨʝʜʘʯʠ ʘʙʦʥʝʥʪʘ ʦʪ ʦʜʥʦʡ ɹʉ ʢ ʜʨʫʛʦʡ (ʭʵʥʜʦʚʝʨ) ʠ ʥʝ ʦʩʚʝʜʦʤʣʝʥʘ 



ʦ ʥʝʡ. IP-ʘʜʨʝʩ ɸʉ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʇʨʦʮʝʜʫʨʘ ʭʵʥʜʦʚʝʨʘ ʥʘ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʝ 

ʦʧʨʝʜʝʣʝʥʘ ʩʪʘʥʜʘʨʪʦʤ IEEE 802.16.  

            ʄʦʙʠʣʴʥʦʩʪʴ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ASN (ʤʠʢʨʦʤʦʙʠʣʴʥʦʩʪʴ)  

 ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʤʝʱʝʥʠʷ ɸʉ ʤʝʥʷʝʪ ʪʦʯʢʫ ʧʨʠʚʷʟʢʠ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʦʯʢʘ ʧʨʠʚʷʟʢʠ 

(ɹʉ) ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʡ ʞʝ ASN, ɸʉ ʥʝ ʤʝʥʷʝʪ ʩʚʦʡ IP-ʘʜʨʝʩ. ʊʘʢʦʡ ʪʠʧ ʤʦʙʠʣʴʥʦʩʪʠ 

ʥʘʟʳʚʘʝʪʩʷ ʤʦʙʠʣʴʥʦʩʪʴʶ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ASN. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʤʦʙʠʣʴʥʦʩʪʴ ʩ ʧʨʠʚʷʟʢʦʡ ʢ 

CSN, ʧʨʠ ʢʦʪʦʨʦʡ ɸʉ ʧʝʨʝʤʝʱʘʝʪʩʷ ʤʝʞʜʫ ʟʦʥʘʤʠ ʜʝʡʩʪʚʠʷ ɹʉ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʘʟʥʳʤ 

ASN.  

 ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʝʤ ɸʉ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʝʨʷʥʥʳʭ 

ʧʘʢʝʪʦʚ, ʫʤʝʥʴʰʝʥʠʷ ʟʘʜʝʨʞʝʢ ʧʨʠ ʭʵʥʜʦʚʝʨʝ ʠ ʩʦʭʨʘʥʝʥʠʠ ʧʦʨʷʜʢʘ ʩʣʝʜʦʚʘʥʠʷ ʧʘʢʝʪʦʚ ʧʨʠ 

ʪʨʝʙʫʝʤʦʤ ʫʨʦʚʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʈʠʩ. 8.9. ʄʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʦʚ ʩʝʨʚʠʩʥʳʭ ʩʝʪʝʡ WiMAX IEEE 802.16, 

ʩʝʪʝʡ ʜʦʩʪʫʧʘ ʠ ʘʙʦʥʝʥʪʦʚ 

            ʄʦʙʠʣʴʥʦʩʪʴ ʩ ʧʨʠʚʷʟʢʦʡ ʢ CSN (ʤʘʢʨʦʤʦʙʠʣʴʥʦʩʪʴ) 

 ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ɸʉ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʟʦʥʫ ʧʦʢʨʳʪʠʷ ɹʉ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʜʨʫʛʦʡ ASN, 

ʠʤʝʝʪ ʤʝʩʪʦ ʤʦʙʠʣʴʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ IP, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʧʨʠʚʷʟʢʝ ʪʝʢʫʱʝʛʦ ʚʥʝʰʥʝʛʦ 

ʘʛʝʥʪʘ ʢ ʥʦʚʦʤʫ ʚʥʝʰʥʝʤʫ ʘʛʝʥʪʫ. 

 ʄʝʪʦʜ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʨʦʤʦʙʠʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ɸʉ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ASN. ɽʛʦ ʩʫʪʴ ʩʦʩʪʦʠʪ ʚ ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʫʪʠ ʜʘʥʥʳʭ ʩ ʦʜʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ R3 ʥʘ 

ʜʨʫʛʦʡ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ MIP (Mobile IP) ð ʠʥʪʝʨʥʝʪ-ʧʨʦʪʦʢʦʣʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʝʨʝʜʚʠʞʝʥʠʝ ʘʙʦʥʝʥʪʘ ʤʝʞʜʫ ʩʝʪʷʤʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʛʦ IP-ʘʜʨʝʩʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʩʪʨʦʡʩʪʚʦ, ʩ ʢʦʪʦʨʳʤ ʘʙʦʥʝʥʪ ʦʙʤʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝ ʟʘʤʝʯʘʝʪ ʵʪʦʛʦ 

ʧʝʨʝʜʚʠʞʝʥʠʷ. MIP ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʝʩʪʴ ʜʚʘ IP-ʘʜʨʝʩʘ ð ʦʩʥʦʚʥʦʡ 

(HoA), ʧʨʠʩʚʦʝʥʥʳʡ ʝʤʫ ʚ ʜʦʤʘʰʥʝʡ ʩʝʪʠ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ (CoA). 

 MIP ʠʩʧʦʣʴʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: MIP-ʢʣʠʝʥʪ (MIP client), 

FA, ʅɸ. MIP ʢʣʠʝʥʪ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ɸʉ (CMIP, Client MIP) ð ʚ ʵʪʦʤ ʩʣʫʯʘʝ ɸʉ 



ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʩʚʦʝʥ ʛʣʦʙʘʣʴʥʳʡ CoA. ʕʪʦʪ ʘʜʨʝʩ ɸʉ ʩʦʦʙʱʘʝʪ ʅɸ ʜʦʤʘʰʥʝʡ ʩʝʪʠ, 

ʢʦʪʦʨʳʡ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʚʩʝ ʩʦʦʙʱʝʥʠʷ ʧʦ HoA ʠ ʥʘʧʨʘʚʣʷʝʪ ʠʭ ʧʦ CoA (ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 

ʨʝʞʠʤʝ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ ʠ ʠʥʢʘʧʩʫʣʷʮʠʠ). ʊʘʢʞʝ MIP ʢʣʠʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʚ FA 

ASN, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʦʪ ʠʤʝʥʠ MS, ʦʪ ʢʦʪʦʨʦʡ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʢʠ 

ʧʨʦʪʦʢʦʣʘ MIP. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʩʝʭ ʩʝʪʝʡ, ʣʝʞʘʱʠʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ASN, ʚ ʨʦʣʠ CoA 

ʤʦʙʠʣʴʥʦʡ ʩʪʘʥʮʠʠ ʚʳʩʪʫʧʘʝʪ IP-ʘʜʨʝʩ ʚʥʝʰʥʝʛʦ ʘʛʝʥʪʘ. ʅʘʩʪʦʷʱʠʡ CoA ɸʉ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

FA ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʘʢʝʪʦʚ ʚʥʫʪʨʠ ASN. ʆʩʥʦʚʥʦʡ IP-ʘʜʨʝʩ ʤʦʙʠʣʴʥʦʡ 

ʩʪʘʥʮʠʠ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟ-ʟʘ ʦʧʘʩʥʦʩʪʠ ʝʛʦ ʩʦʚʧʘʜʝʥʠʷ ʩ IP-ʘʜʨʝʩʦʤ ʜʨʫʛʦʡ 

ɸʉ, ʨʘʙʦʪʘʶʱʝʡ ʚʥʫʪʨʠ ʵʪʦʡ ʞʝ ASN. ɺ ʩʝʪʷʭ WiMAX IEEE 802.16 ʦʙʷʟʘʪʝʣʴʥʘ ʧʦʜʜʝʨʞʢʘ 

ʦʙʦʠʭ ʩʣʫʯʘʝʚ ʨʘʩʧʦʣʦʞʝʥʠʷ MIP-ʢʣʠʝʥʪʘ. 

 HA ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʫ ʩʦʦʪʚʝʪʩʪʚʠʷ IP-ʘʜʨʝʩʘ ɸʉ (ʦʩʥʦʚʥʦʛʦ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʷʚʣʷʝʪʩʷ ʣʠ ʜʘʥʥʳʡ NSP ʜʦʤʘʰʥʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʙʦʥʝʥʪʫ) IP-

ʘʜʨʝʩʫ FA, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʪʩʷ ʵʪʘ ɸʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, HA ʠʤʝʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢ 

ʢʘʢʦʤʫ FA ʦʪʧʨʘʚʣʷʪʴ ʧʘʢʝʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʘʥʥʦʡ ɸʉ. 

            ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ WiMAX  

 ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚ ʩʪʘʥʜʘʨʪʝ IEEE 802.16-2004 ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʤʝʪʦʜʘ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ: ʤʝʪʦʜ ʤʦʜʫʣʷʮʠʠ ʦʜʥʦʡ ʥʝʩʫʱʝʡ (SC), ʤʝʪʦʜ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ (OFDM) ʠ ʤʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʥʘ ʦʩʥʦʚʝ ʪʘʢʦʛʦ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ (OFDMA). 

 ʉʧʝʮʠʬʠʢʘʮʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ WirelessMAN-OFDM ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʆʥʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ OFDM, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʝ 

ʚʢʣʶʯʝʥʘ ʧʦʜʜʝʨʞʢʘ ʪʦʧʦʣʦʛʠʠ çʢʘʞʜʳʡ ʩ ʢʘʞʜʳʤè (mesh), ʧʨʠ ʢʦʪʦʨʦʡ ʘʙʦʥʝʥʪʩʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠ ʢʘʢ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ, ʯʪʦ ʩʠʣʴʥʦ 

ʫʧʨʦʱʘʝʪ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʩʝʪʠ ʠ ʧʦʤʦʛʘʝʪ ʧʨʝʦʜʦʣʝʪʴ ʧʨʦʙʣʝʤʳ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. 

            ʄʦʜʫʣʷʮʠʷ OFDM 

 ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ OFDM-ʩʠʛʥʘʣʘ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ ʜʘʥʥʳʭ ʜʝʣʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʧʦʜʧʦʪʦʢʦʚ, ʠ ʢʘʞʜʘʷ ʧʦʜʥʝʩʫʱʘʷ ʩʚʷʟʳʚʘʝʪʩʷ ʩʦ ʩʚʦʠʤ ʧʦʜʧʦʪʦʢʦʤ ʜʘʥʥʳʭ. ɸʤʧʣʠʪʫʜʘ ʠ 

ʬʘʟʘ ʧʦʜʥʝʩʫʱʝʡ ʚʳʯʠʩʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʦʡ ʩʭʝʤʳ ʤʦʜʫʣʷʮʠʠ. ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ, 

ʦʪʜʝʣʴʥʳʝ ʧʦʜʥʝʩʫʱʠʝ ʤʦʛʫʪ ʤʦʜʫʣʠʨʦʚʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʥʘʨʥʦʡ ʬʘʟʦʚʦʡ 

ʤʘʥʠʧʫʣʷʮʠʠ (BPSK), ʢʚʘʜʨʘʪʫʨʥʦʡ ʬʘʟʦʚʦʡ ʤʘʥʠʧʫʣʷʮʠʠ (QPSK) ʠʣʠ ʢʚʘʜʨʘʪʫʨʥʦʡ 

ʘʤʧʣʠʪʫʜʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ (QAM) ʧʦʨʷʜʢʘ 16 ʠʣʠ 64. ɺ ʧʝʨʝʜʘʪʯʠʢʝ ʘʤʧʣʠʪʫʜʘ ʢʘʢ ʬʫʥʢʮʠʷ 

ʬʘʟʳ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʬʫʥʢʮʠʶ ʦʪ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʛʦ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʌʫʨʴʝ (ʆɹʇʌ). ɺ ʧʨʠʝʤʥʠʢʝ ʩ ʧʦʤʦʱʴʶ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ (ɹʇʌ) 



ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʦʚ ʢʘʢ ʬʫʥʢʮʠʠ ʦʪ ʚʨʝʤʝʥʠ ʚ ʬʫʥʢʮʠʶ ʦʪ 

ʯʘʩʪʦʪʳ. 

 ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʥʘ 

ʧʦʜʥʝʩʫʱʠʝ, ʩʧʝʢʪʨʳ ʢʦʪʦʨʳʭ ʧʝʨʝʢʨʳʚʘʶʪʩʷ, ʥʦ ʦʩʪʘʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ. 

ʆʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʧʦʜʥʝʩʫʱʠʭ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʩʦʜʝʨʞʠʪ ʮʝʣʦʝ ʯʠʩʣʦ ʢʦʣʝʙʘʥʠʡ 

ʥʘ ʧʝʨʠʦʜ ʧʝʨʝʜʘʯʠ ʩʠʤʚʦʣʘ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 8.10, ʩʧʝʢʪʨʘʣʴʥʘʷ ʢʨʠʚʘʷ ʣʶʙʦʡ ʠʟ 

ʧʦʜʥʝʩʫʱʠʭ ʠʤʝʝʪ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ çʮʝʥʪʨʘʣʴʥʦʡè ʯʘʩʪʦʪʳ ʩʤʝʞʥʦʡ ʢʨʠʚʦʡ. ʀʤʝʥʥʦ 

ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʩʧʝʢʪʨʘ ʧʦʜʥʝʩʫʱʠʭ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ. 

 

ʈʠʩ. 8.10. ʆʨʪʦʛʦʥʘʣʴʥʳʝ ʧʦʜʥʝʩʫʱʠʝ 

 ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʤʝʪʦʜʘ OFDM ʷʚʣʷʝʪʩʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʬʬʝʢʪʫ 

ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʕʬʬʝʢʪ ʚʳʟʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʟʣʫʯʝʥʥʳʡ ʩʠʛʥʘʣ, ʦʪʨʘʞʘʷʩʴ 

ʦʪ ʧʨʝʧʷʪʩʪʚʠʡ, ʧʨʠʭʦʜʠʪ ʢ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʝ ʨʘʟʥʳʤʠ ʧʫʪʷʤʠ, ʚʳʟʳʚʘʷ ʤʝʞʩʠʤʚʦʣʴʥʳʝ 

ʠʩʢʘʞʝʥʠʷ. ʕʪʦʪ ʚʠʜ ʧʦʤʝʭ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʦʨʦʜʦʚ ʩ ʨʘʟʥʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʠʟ-ʟʘ 

ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʪʨʘʞʝʥʠʡ ʨʘʜʠʦʩʠʛʥʘʣʘ ʦʪ ʟʜʘʥʠʡ ʠ ʜʨʫʛʠʭ ʩʦʦʨʫʞʝʥʠʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʤʝʞʩʠʤʚʦʣʴʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʧʝʨʝʜ ʢʘʞʜʳʤ OFDM-ʩʠʤʚʦʣʦʤ ʚʚʦʜʠʪʩʷ ʟʘʱʠʪʥʳʡ 

ʠʥʪʝʨʚʘʣ, ʥʘʟʳʚʘʝʤʳʡ ʮʠʢʣʠʯʝʩʢʠʤ ʧʨʝʬʠʢʩʦʤ. ʎʠʢʣʠʯʝʩʢʠʡ ʧʨʝʬʠʢʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʬʨʘʛʤʝʥʪ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʭʨʘʥʝʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʧʦʜʥʝʩʫʱʠʭ (ʥʦ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʪʨʘʞʝʥʥʳʡ ʩʠʛʥʘʣ ʧʨʠ ʤʥʦʛʦʣʫʯʝʚʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʘʜʝʨʞʘʥ 

ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʠʯʝʩʢʦʛʦ ʧʨʝʬʠʢʩʘ). ʂʨʦʤʝ ʪʦʛʦ, ʮʠʢʣʠʯʝʩʢʠʡ ʧʨʝʬʠʢʩ 

ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʢʥʦ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʩʠʤʚʦʣʘ (ʨʠʩʫʥʦʢ 8.10). 

 



 

ʈʠʩ. 8.11. ʆʙʨʘʙʦʪʢʘ OFDM-ʩʠʤʚʦʣʘ ʧʨʠ ʤʥʦʛʦʣʫʯʝʚʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

            ʂʘʥʘʣʴʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

 ʄʥʦʛʦʣʫʯʝʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʜʠʦʩʠʛʥʘʣʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʩʣʘʙʣʝʥʠʶ ʠ ʜʘʞʝ 

ʧʦʣʥʦʤʫ ʧʦʜʘʚʣʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʧʦʜʥʝʩʫʱʠʭ ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʧʨʷʤʦʛʦ ʠ 

ʟʘʜʝʨʞʘʥʥʦʛʦ ʩʠʛʥʘʣʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʝ 

ʢʦʜʠʨʦʚʘʥʠʝ. ɺ ʩʪʘʥʜʘʨʪʝ IEEE 802.16-2004 ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʝ ʤʝʪʦʜʳ. ʂ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʦʪʥʦʩʠʪʩʷ ʩʚʝʨʪʦʯʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩ ʜʝʢʦʜʠʨʦʚʘʥʠʝʤ ʧʦ ʘʣʛʦʨʠʪʤʫ ɺʠʪʝʨʙʠ ʠ ʢʦʜʳ ʈʠʜʘ-

ʉʦʣʦʤʦʥʘ. ʂ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ð ʙʣʦʯʥʳʝ ʠ ʩʚʝʨʪʦʯʥʳʝ ʪʫʨʙʦʢʦʜʳ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ ʙʝʟ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʢʦʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʝʨʝʤʝʞʝʥʠʝ ʜʘʥʥʳʭ. 

ʇʝʨʝʤʝʞʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʜʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʘʢʝʪʳ ʦʰʠʙʦʢ ʜʨʦʙʷʪʩʷ 

ʥʘ ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʧʨʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ. 

           ʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʩʝʪʝʡ WiMAX  

            ʇʦʜʫʨʦʚʥʠ ʩʪʘʥʜʘʨʪʘ IEEE 802.16 

 ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩʪʘʥʜʘʨʪʘ IEEE802.16 ʦʨʛʘʥʠʟʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʜʦʩʪʘʚʢʫ 

ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʤʝʞʜʫ ɹʉ ʠ ɸʉ. ɺʩʝ ʟʘʜʘʯʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨ ʵʪʠʭ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʧʝʨʝʜʘʯʠ ʧʦʪʦʢʦʚ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ MAC-ʫʨʦʚʥʝ (Medium Access 

Control). ʆʙʦʨʫʜʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘ IEEE 802.16 ʩʦʟʜʘʸʪ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʪʨʘʥʩʣʷʮʠʠ 

ʧʦʪʦʢʦʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛ (ʩʝʨʚʠʩʦʚ). ʇʦʪʦʢ ʫʩʣʫʛʠ (service flow) ï ʮʝʥʪʨʘʣʴʥʘʷ ʢʦʥʮʝʧʮʠʷ 

ʄɸʉ-ʧʨʦʪʦʢʦʣʘ. 

 ʆʙʦʙʱʝʥʥʘʷ ʟʘʜʘʯʘ ʫʨʦʚʥʷ ʄɸʉ ï ʵʪʦ ʧʦʜʜʝʨʞʢʘ ʤʝʭʘʥʠʟʤʘ ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛ 

ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʥʜʘʨʪʘ ʩʪʨʝʤʠʣʠʩʴ ʨʝʘʣʠʟʦʚʘʪʴ ʝʜʠʥʳʡ ʜʣʷ ʚʩʝʭ 

ʧʨʠʣʦʞʝʥʠʡ ʧʨʦʪʦʢʦʣ MAC-ʫʨʦʚʥʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʧʨʷʛʘʪʴ ʪʝʨʤʠʥʘʣʳ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʢʘʙʝʣʴʥʳʤʠ ʩʝʪʷʤʠ ʧʝʨʝʜʘʯʠ. 

 ʌʠʟʠʯʝʩʢʠ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ ʚ ʨʘʟʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳ, ʥʦ 

ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʦʜʠʥʘʢʦʚʘ. ɺ ʦʜʥʦʤ ʢʘʥʘʣʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ (ʥʝ ʦʜʥʦʚʨʝʤʝʥʥʦ) ʜʝʩʷʪʢʠ 

ʨʘʟʣʠʯʥʳʭ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ. ɸʙʦʥʝʥʪʳ ʷʚʣʷʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʩʘʤʳʭ ʨʘʟʥʳʭ 



ʩʝʨʚʠʩʦʚ (ʧʨʠʣʦʞʝʥʠʡ) ʚ ʚʠʜʝ ʩʦʝʜʠʥʝʥʠʡ ʧʦ ʧʨʦʪʦʢʦʣʫ IP. ʂʘʯʝʩʪʚʦ ʫʩʣʫʛ (QoS) ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʜʦʣʞʥʦ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʝʪʠ IEEE 

802.16ʝ. ɸʣʛʦʨʠʪʤʳ ʠ ʤʝʭʘʥʠʟʤʳ ʜʦʩʪʫʧʘ ʄɸʉ-ʫʨʦʚʥʷ ʜʦʣʞʥʳ ʨʝʰʘʪʴ ʵʪʠ ʟʘʜʘʯʠ. 

 ʄɸʉ-ʫʨʦʚʝʥʴ IEEE 802.16 ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʦʜʫʨʦʚʥʷ: 

¶ ʧʦʜʫʨʦʚʝʥʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʫʩʣʫʛ (CS - Convergence Sublayer); 

¶ ʦʩʥʦʚʥʦʡ ʧʦʜʫʨʦʚʝʥʴ (CPS - Common Part Sublayer); 

¶ ʧʦʜʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ (PS - Privacy Sublayer). 

 ɺ ʪʘʙʣʠʮʝ 8.3 ʧʨʠʚʝʜʝʥʳ ʦʧʝʨʘʮʠʠ, ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʦʜʫʨʦʚʥʷʭ ʫʨʦʚʥʷ 

ʄɸʉ. 

 ʊʘʙʣʠʮʘ 8.3.  ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘ ʫʨʦʚʥʝ MAC 

ʇʦʜʫʨʦʚʝʥʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
ʆʙʱʘʷ ʯʘʩʪʴ ʄɸʉ 

ʇʦʜʫʨʦʚʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

¶ ʋʧʘʢʦʚʢʘ PDU ʜʣʷ 

ʥʠʞʝʩʪʦʷʱʝʛʦ ʫʨʦʚʥʷ 

¶ ʈʘʩʧʘʢʦʚʢʘ PDU ʜʣʷ 

ʚʳʰʝʩʪʦʷʱʝʛʦ ʫʨʦʚʥʷ 

¶ ɺʚʦʜ ʠ ʧʦʜʘʚʣʝʥʠʝ 

ʟʘʛʦʣʦʚʢʦʚ 

¶ ʈʝʞʠʤ ʟʘʧʨʦʩʘ ʧʦʚʪʦʨʥʦʡ 

ʧʝʨʝʜʘʯʠ 

¶ ʌʨʘʛʤʝʥʪʘʮʠʷ 

¶ ʋʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʝʜʠʥʝʥʠʷ/ʨʘʟʲʝʜʠʥʝʥʠʷ 

¶ ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ 

(QoS) 

¶ ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʫʩʣʫʛʠ 

¶ ʉʦʝʜʠʥʝʥʠʝ/ʨʘʟʲʝʜʠʥʝʥʠʝ 

ʩ ʩʝʪʴʶ 

¶ ʋʧʨʘʚʣʝʥʠʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʧʦʣʦʩʦʡ ʯʘʩʪʦʪ 

¶ ʇʦʜʜʝʨʞʢʘ ʨʝʞʠʤʘ 

ʰʠʬʨʘʮʠʠ 

¶ ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʢ ʰʠʬʨʘʮʠʠ 

¶ ʆʙʤʝʥ ʢʣʶʯʦʤ 

ʘʚʪʦʨʠʟʘʮʠʠ 

¶ ɺʟʘʠʤʥʘʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ 

  

           ʅʘ ʧʦʜʫʨʦʚʥʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʫʩʣʫʛ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦ ʩʝʪʠ WiMAX. ʉʪʘʥʜʘʨʪ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʚʦʡ ʤʝʭʘʥʠʟʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʨʠʣʦʞʝʥʠʡ ʚʝʨʭʥʠʭ 

ʫʨʦʚʥʝʡ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʪʦʢʦʣʳ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

ɸʊʄ,  ʈʈʈ, IEEE 802.3 (Ethernet). 



            ʆʙʱʠʡ ʧʦʜʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ 

 ɺ ʦʙʱʝʡ ʯʘʩʪʠ ʧʦʜʫʨʦʚʥʷ ʄɸʉ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʪʦʜʳ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʫʩʪʘʥʦʚʢʠ ʩʦʝʜʠʥʝʥʠʡ ʠ ʬʫʥʢʮʠʠ ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʩʠʩʪʝʤʳ. ɺ ʷʜʨʝ ʄɸʉ - ʧʦʜʫʨʦʚʥʷ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

WiMAX ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʪʦʯʢʘ ʚʭʦʜʘ ʥʘ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩʝʪʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʫ. 

            ʇʦʜʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 ʇʦʜʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʨʠʧʪʦʟʘʱʠʪʫ ʜʘʥʥʳʭ ʠ ʤʝʭʘʥʠʟʤʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ/ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʝʘʣʠʟʦʚʘʥʳ 

ʥʘʙʦʨʳ ʘʣʛʦʨʠʪʤʦʚ ʢʨʠʧʪʦʟʘʱʠʪʳ ʠ ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ ʰʠʬʨʦʚʘʥʠʷ. 

ʆʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʡ 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʠʤʫʣʷʮʠʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ WiMAX. ɼʣʷ ʟʘʧʫʩʢʘ ʚ ʢʦʤʘʥʜʥʫʶ 

ʩʪʨʦʢʫ MATLAB  ʥʘʜʦ ʚʚʝʩʪʠ "commwman80216dstbc" ʠ ʥʘʞʘʪʴ Enter. ʇʨʦʠʟʦʡʜʝʪ ʩʠʤʫʣʷʮʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ WiMAX  (ʩʤ. ʨʠʩ.  

 ʇʦʩʪʨʦʝʥʥʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 8.12. 

 

 

ʈʠʩ. 8.12. ʄʦʜʝʣʴ IEEE 802.16-2004 OFDM ʚ MATLAB  2015b 

 



 ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʠʤʫʣʷʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ 

ʩʠʩʪʝʤʳ ʚ ʩʣʝʜʫʶʱʠʭ ʙʣʦʢʘʭ: 

 ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ (ʙʣʦʢ çModel Parametersè, ʨʠʩʫʥʦʢ 5.81). 

 

ʈʠʩ. 8.13. ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, ʠʟʤʝʥʷʝʤʳʝ ʚ ʙʣʦʢʝ çModel Parametersè 

  

ʇʘʨʘʤʝʪʨʳ OFDM-ʤʦʜʫʣʷʪʦʨʘ (ʙʣʦʢ çOFDM Modulatorè, ʨʠʩʫʥʦʢ 5.82). 

 

ʈʠʩ. 8.14. ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, ʠʟʤʝʥʷʝʤʳʝ ʚ ʙʣʦʢʝ çOFDM Modulatorè 

 

 ʇʘʨʘʤʝʪʨʳ OFDM-ʜʝʤʦʜʫʣʷʪʦʨʘ (ʙʣʦʢ çOFDM Demodulatorè, ʨʠʩʫʥʦʢ 8.15). 



 

ʈʠʩ. 8.15.  ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, ʠʟʤʝʥʷʝʤʳʝ ʚ ʙʣʦʢʝ çOFDM Demodulatorè 

 ʇʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ MIMO (ʙʣʦʢ çMIMO Channelè, ʨʠʩʫʥʦʢ 8.16. 

 

ʈʠʩ. 8.16. ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, ʠʟʤʝʥʷʝʤʳʝ ʚ ʙʣʦʢʝ çMIMO Channelè 

  

ʇʘʨʘʤʝʪʨʳ ʢʘʥʘʣʘ AWGN (ʙʣʦʢ çAWGN Channelè, ʨʠʩʫʥʦʢ 8.17). 



 

ʈʠʩ. 8.18. ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, ʠʟʤʝʥʷʝʤʳʝ ʚ ʙʣʦʢʝ çAWGN Channelè 

  

 ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠ ʠʭ ʘʥʘʣʠʟ 

 

 

ʈʠʩ. 8.19. ʉʧʝʢʪʨ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ 

 

 

 

ʈʠʩ. 8.20.  ʉʧʝʢʪʨ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ  

 



 

ʈʠʩ. 8.21. ʉʦʟʚʝʟʜʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ 

5. ʇʦ ʜʘʥʥʳʤ ʙʣʦʢʘ çBit Error Rate Displayè ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ BER = f 

(SNR). 

 

 

ʈʠʩ. 8.22. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ BER = f (SNR) 

 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʧʨʠʚʝʜʸʥ ʥʘ 

ʨʠʩʫʥʢʝ 5.90. 

 



 

ʈʠʩ. 8.23. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ERRORS = f (SNR) 

 6. ʂʘʢ ʙʳʣʦ ʚʳʷʩʥʝʥʦ ʨʘʥʝʝ, ʩʠʩʪʝʤʘ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʢʘʥʘʣʫ ʩʚʷʟʠ, ʠʟʤʝʥʷʷ ʚʠʜ 

ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʩʤʦʪʨʝʪʴ ʧʨʠ ʢʘʢʦʤ ʫʨʦʚʥʝ SNR, ʢʘʢʦʡ ʚʠʜ ʤʦʜʫʣʷʮʠʠ. 

ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʛʨʘʬʠʢʘʭ. 

  ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʤʫʣʷʮʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

 ʉʦʟʚʝʟʜʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (BPSK): 

 

 

 

ʈʠʩ. 8.24. ʉʦʟʚʝʟʜʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (SNR = 6) 



ʉʦʟʚʝʟʜʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (QAM-4): 

 

ʈʠʩ. 8.25. ʉʦʟʚʝʟʜʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (SNR = 15) 

ʉʦʟʚʝʟʜʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (QAM-16): 

 

 

ʈʠʩ. 8.26. ʉʦʟʚʝʟʜʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (SNR = 20) 

  

 

 

 

 

 



ʉʦʟʚʝʟʜʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (QAM-64): 

 

ʈʠʩ.  8.27. ʉʦʟʚʝʟʜʠʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (SNR = 30) 

   

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʘ ʠʟʫʯʝʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ WiMAX  (802.16). 

1. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʠʩʪʝʤʘ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʢʘʥʘʣʫ ʩʚʷʟʠ, ʠʟʤʝʥʷʷ ʚʠʜ 

ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ: ʧʨʠ SNR = 5 ʜɹ ï BPSK, SNR = 14 ʜɹ ï QAM-4, SNR = 25 ʜɹ ï QAM-

16, SNR = 40 ʜɹ ï QAM-64. 

2. ʇʨʠʥʠʤʘʝʤʳʡ ʩʠʛʥʘʣ ʷʚʣʷʝʪʩʷ ʩʫʤʤʦʡ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ (ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʟʘʰʫʤʣʝʥʠʶ). 

3. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ SNR ʟʥʘʯʝʥʠʝ BER ʫʤʝʥʴʰʘʝʪʩʷ. ɺʳʙʨʦʩʳ ʧʨʠ SNR = 5 ʜɹ ʠ 14 

ʜɹ ʦʙʫʩʣʦʚʣʝʥʳ ʧʝʨʝʭʦʜʘʤʠ ʩʠʩʪʝʤʳ ʥʘ ʜʨʫʛʦʡ ʚʠʜ ʤʦʜʫʣʷʮʠʠ ʧʨʠ ʥʠʟʢʦʤ SNR, ʧʨʠ 

SNR = 4. ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʜʫʣʷʮʠʷ BPSK, ʧʨʠ SNR = 8 ï QAM-4, ʧʨʠ SNR = 14 ï QAM-

16. ʉʤʝʥʘ ʚʠʜʘ ʤʦʜʫʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʸʤ ʦʮʝʥʢʠ SNR ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ (ʙʣʦʢʠ 

çSNR Estimationè ʠ çAdaptive Rate Controlè). 

5. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʮʝʥʢʠ SNR ʦʪ ʨʝʘʣʴʥʦʛʦ SNR, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦ (ʟʘʚʠʩʠʤʦʩʪʴ ʣʠʥʝʡʥʘ) ʥʘ ʫʯʘʩʪʢʝ 6é24 ʜɹ. ʇʨʠ 

SNR > 24 ʜɹ ʙʦʣʝʝ ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʢʘʥʘʣʘ ʥʝ ʪʨʝʙʫʝʪʩʷ (ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʤʝʥʝʝ 

ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʤʝʪʦʜ ʤʦʜʫʣʷʮʠʠ ï QAM-64 (ʚ ʨʘʤʢʘʭ ʩʪʘʥʜʘʨʪʘ)). ʇʨʠ SNR < 6 ʜɹ 

ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʡ ʤʝʪʦʜ ʤʦʜʫʣʷʮʠʠ ï BPSK. 

 

 

 

 

 



9.ʉʀʉʊɽʄʓ ʄʆɹʀʃʔʅʆʁ ʉɺʗɿʀ ʉʊɸʅɼɸʈʊɸ  

IEEE 802. 20 (LTE)  

ʎʝʣʴʶ ʨʘʟʜʝʣʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʥʘʚʳʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ ʩʠʩʪʝʤʳ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ LTE, ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʩʭʝʤ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʪʘʥʜʘʨʪʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʢʦʪʦʨʳʤʠ ʧʨʝʜʩʪʦʠʪ ʨʘʙʦʪʘʪʴ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ, ʫʤʝʥʠʷ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. 

ʇʦʤʠʤʦ ʪʝʦʨʠʪʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʟʘʜʘʯʝʡ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʚ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ ʩʭʝʤʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ɹʉ) ʢ ʤʦʙʠʣʴʥʦʡ 

ʩʪʘʥʮʠʠ (ʄʉ) ʠ ʝʝ ʘʥʘʣʠʟ. ʉʭʝʤʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʡ ʩʦʩʪʘʚ: ʛʝʥʝʨʘʪʦʨ ʙʠʥʘʨʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʜʝʢ, ʤʦʜʫʣʷʪʦʨ/ʜʝʤʦʜʫʣʷʪʦʨ, ʢʘʥʘʣ ʩʚʷʟʠ, ʘʥʘʣʠʟʘʪʦʨ ʦʰʠʙʦʢ ʠ ʪ.ʜ. 

ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʩʪʘʥʜʘʨʪʘ LTE ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʩʝʪʝʡ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ çʧʣʦʩʢʦʡè ʙʦʣʝʝ ʫʧʨʦʱʸʥʥʦʡ IP-ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʤʝʥʴʰʝʥʠʶ ʟʘʜʝʨʞʝʢ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʀʥʪʝʨʥʝʪ-ʩʝʩʩʠʠ. ɺ ʩʪʘʥʜʘʨʪʝ LTE ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʤʝʪʦʜʘ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʇʝʨʚʳʡ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ MIMO (Multiple Input Multiple Output), ʛʜʝ ʧʝʨʝʜʘʯʘ ʠ ʧʨʠʸʤ 

ʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʜʘʶʱʠʭ ʠ ʧʨʠʸʤʥʳʭ ʘʥʪʝʥʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ. ɺʪʦʨʦʡ ʤʝʪʦʜ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ OFDM (Orthogonal frequency division multiplexing) ʤʦʜʫʣʷʮʠʠ, 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʧʦʜʥʝʩʫʱʠʭ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚ 

ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʩ LTE ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ. 

         ʉʪʘʥʜʘʨʪʳ 2G ʠ 3G 

         ʉʪʘʥʜʘʨʪ 2G (GSM) 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʘ GSM ʥʘʯʘʣʘʩʴ ʝʱʝ ʚ 1982 ʛʦʜʫ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

CEPT (European Conference of Postal and Telecommunications Administrations) . ɺ 1991 ʛʦʜʫ ʚ 

ʌʠʥʣʷʥʜʠʠ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʘʷ ʚ ʤʠʨʝ ʩʝʪʴ GSM. ʋʞʝ ʢ ʢʦʥʮʫ 1993 ʛʦʜʘ 

ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʪʦʪ ʩʪʘʥʜʘʨʪ, ʧʝʨʝʚʘʣʠʣʦ ʟʘ ʤʠʣʣʠʦʥ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ 

ʩʝʪʠ GSM ʙʳʣʠ ʨʘʟʚʝʨʥʫʪʳ ʚ 73 ʩʪʨʘʥʘʭ ʤʠʨʘ.  

ʉʝʪʠ ʩʪʘʥʜʘʨʪʘ GSM ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ ʫʩʣʫʛ:  

 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʜʦ 384 ʢʙʠʪ/ʩʝʢ ʙʣʘʛʦʜʘʨʷ ʪʝʭʥʦʣʦʛʠʠ EDGE (ʜʦʧʦʣʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ GPRS, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʣʘʩʴ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʩ ʧʘʢʝʪʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ, ʪ.ʝ. 

ʧʘʢʝʪʥʳʡ ʪʨʘʬʠʢ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʛʦʣʦʩʦʚʦʛʦ))  

SMS)  

 



ɻʦʣʦʩʦʚʘʷ ʧʦʯʪʘ  

ʂʦʥʬʝʨʝʥʮʩʚʷʟʴ ʠ ʤʥ. ʜʨ. 

ʀʪʘʢ, ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ GSM: 

 

ʈʠʩ. 9.1. ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ 2G (GSM) 

 

ʉʝʪʴ GSM ʜʝʣʠʪʩʷ ʥʘ 2 ʩʠʩʪʝʤʳ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʶʪʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʝʪʠ 

ʤʦʙʠʣʴʥʦʡ ʨʘʜʠʦʩʚʷʟʠ.  

ɼʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʷʚʣʷʶʪʩʷ:  

¶ ʉʠʩʪʝʤʘ ʢʦʤʤʫʪʘʮʠʠ ï Network Switching System (NSS).  

¶ ʉʠʩʪʝʤʘ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ - Base Station System (BSS).  

ʉʠʩʪʝʤʘ NSS ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʳʟʦʚʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʚʩʝʭ ʥʘʟʥʘʯʝʥʥʳʭ ʘʙʦʥʝʥʪʫ ʫʩʣʫʛ. NSS ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ:  

¶ ʎʝʥʪʨ ʢʦʤʤʫʪʘʮʠʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ (MSC).  

¶ ɼʦʤʘʰʥʠʡ ʨʝʛʠʩʪʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (HLR).  

¶ ɺʠʟʠʪʥʳʡ ʨʝʛʠʩʪʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (VLR).  

¶ ʎʝʥʪʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (AUC).  

¶ ʈʝʛʠʩʪʨ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (EIR).  

http://celnet.ru/conf.php
http://celnet.ru/NSS.php
http://celnet.ru/BSS.php
http://celnet.ru/NSS.php
http://celnet.ru/NSS.php
http://celnet.ru/MSC.php
http://celnet.ru/HLR.php
http://celnet.ru/VLR.php
http://celnet.ru/AUC.php
http://celnet.ru/EIR.php


ʉʠʩʪʝʤʘ ɺSS ʦʪʚʝʯʘʝʪ ʟʘ ʚʩʝ ʬʫʥʢʮʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʫ. ʕʪʘ ʩʠʩʪʝʤʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ:  

¶ ʂʦʥʪʨʦʣʣʝʨ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BSC).  

¶ ɹʘʟʦʚʫʶ ʩʪʘʥʮʠʶ (BTS).  

MS (ʪ.ʝ. ʪʝʣʝʬʦʥ ʘʙʦʥʝʥʪʘ (ʤʦʙʠʣʴʥʘʷ ʩʪʘʥʮʠʷ)) ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʥʠ ʢ ʦʜʥʦʡ ʠʟ ʵʪʠʭ 

ʩʠʩʪʝʤ, ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪ ʩʝʪʠ. 

ʕʣʝʤʝʥʪʳ ʩʝʪʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

¶ SGSN ï ʫʟʝʣ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʙʦʥʝʥʪʦʚ. 

¶ GGSN ï ʰʣʶʟʦʚʦʡ ʫʟʝʣ. 

ʉʪʘʥʜʘʨʪ 3G (UMTS)[2] 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʘ UMTS ʥʘʯʘʣʘʩʴ ʚ 1992 ʛʦʜʫ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ IMT-

2000. ɺʧʦʩʣʝʜʩʪʚʠʠ ʨʘʟʨʘʙʦʪʢʘ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʙʳʣʘ ʧʦʨʫʯʝʥʘ 3GPP. ʇʝʨʚʘʷ ʩʝʪʴ UMTS 

ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ ʢʦʤʤʝʨʯʝʩʢʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ 1 ʜʝʢʘʙʨʷ 2001 ʛʦʜʘ ʚ ʅʦʨʚʝʛʠʠ. ʂ ʤʘʶ 2010 

ʛʦʜʘ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ ʧʝʨʝʚʘʣʠʚʘʝʪ ʟʘ 540 ʤʠʣʣʠʦʥʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʩʝʪʝʡ UMTS ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 2ʄʙʠʪ/ʩʝʢ. ɹʣʘʛʦʜʘʨʷ 

ʪʝʭʥʦʣʦʛʠʠ HSDPA-High Speed Downlink Packet Access (3.5G), ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʚ 2006 

ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʦʟʨʦʩʣʘ ʜʦ 14 ʄʙʠʪ/ʩʝʢ. ʕʪʠ ʠ ʜʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ UMTS 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʘʙʦʥʝʥʪʘʤ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ ʫʩʣʫʛ: ʚʠʜʝʦʟʚʦʥʢʠ, 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʛʦʣʦʩʦʚʳʝ ʟʚʦʥʢʠ, ʟʘʛʨʫʟʢʘ ʬʘʡʣʦʚ ʩ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʩʝʪʝʚʳʝ ʠʛʨʳ, ʤʦʙʠʣʴʥʘʷ ʢʦʤʤʝʨʮʠʷ ʠ ʤʥ. ʜʨ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ UMTS ʠ ʝʝ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʩʪʘʥʜʘʨʪʘ ʚʪʦʨʦʛʦ 

ʧʦʢʦʣʝʥʠʷ GSM.  

 

ʈʠʩ. 9.2. ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ 3G (UMTS) 

 

 

 

http://celnet.ru/BSC.php
http://celnet.ru/BTS.php
http://celnet.ru/MS.php
http://celnet.ru/3gpp.php
http://celnet.ru/HSDPA.php
http://celnet.ru/VC.php
http://celnet.ru/conf.php
http://celnet.ru/2G.php


ʇʦʜʩʠʩʪʝʤʘ ʢʦʤʤʫʪʘʮʠʠ: 

ɺ ʧʝʨʚʳʭ ʨʝʣʠʟʘʭ ʩʪʘʥʜʘʨʪʘ UMTS (R99, R4) ʧʦʜʩʠʩʪʝʤʘ ʢʦʤʤʫʪʘʮʠʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʧʦ 

ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʦʪ ʪʦʡ ʞʝ ʧʦʜʩʠʩʪʝʤʳ ʩʝʪʝʡ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɺ ʥʝʝ ʚʭʦʜʠʣʠ MSC ï 

Mobile Switching Centre, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʣ ʬʫʥʢʮʠʠ ʢʦʤʤʫʪʘʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ, 

ʪʘʨʠʬʠʢʘʮʠʠ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʨʷʜ ʨʝʛʠʩʪʨʦʚ HLR, VLR, AUC, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʘʙʦʥʝʥʪʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʝʣʠʟʘʭ (R5, R6, R7,R8) ʬʫʥʢʮʠʠ MSC ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʜʚʫʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ: MSC-Server ʠ MGW (Media gateway). MSC-Server 

ʦʪʚʝʯʘʝʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʨʠʬʠʢʘʮʠʶ, ʚʳʧʦʣʥʷʝʪ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. MGW ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʤʫʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʧʦʜʯʠʥʝʥʥʦʝ MSC-Server.  

ʇʦʜʩʠʩʪʝʤʘ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ: 

ɺ ʩʝʪʠ UMTS ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʪʴʶ GSM ʥʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʣʘ ʧʦʜʩʠʩʪʝʤʘ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ʆʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʦʩʪʠʛʘʶʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘ ʩʯʝʪ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʠ ʪʝʣʝʬʦʥʦʤ ʘʙʦʥʝʥʪʘ.  

ʀʪʘʢ, ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʧʦʜʩʠʩʪʝʤʫ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ:  

RNC (Radio Network Controller) ï ʢʦʥʪʨʦʣʣʝʨ ʩʝʪʠ ʨʘʜʠʦʜʦʩʪʫʧʘ ʩʠʩʪʝʤʳ UMTS. ʆʥ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʜʩʠʩʪʝʤʳ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʚʳʧʦʣʥʷʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʬʫʥʢʮʠʡ: ʢʦʥʪʨʦʣʴ ʨʘʜʠʦʨʝʩʫʨʩʦʚ, ʰʠʬʨʦʚʘʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʯʝʨʝʟ ʧʦʜʩʠʩʪʝʤʫ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ ʠ ʜʨ. ɺ ʩʝʪʠ UMTS ʢʦʥʪʨʦʣʣʝʨ 

ʚʳʧʦʣʥʷʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʬʫʥʢʮʠʡ, ʥʝʞʝʣʠ ʚ ʩʠʩʪʝʤʘʭ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ.  

NodeB ï ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʩʠʩʪʝʤʳ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ UMTS. ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ 

NodeB ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʛʥʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ RNC ʚ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ 

ʨʘʜʠʦʩʠʛʥʘʣ, ʧʝʨʝʜʘʚʘʝʤʳʡ ʢ ʪʝʣʝʬʦʥʫ. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʥʝ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʡ ʦ ʚʳʜʝʣʝʥʠʠ 

ʨʝʩʫʨʩʦʚ, ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʢ ʘʙʦʥʝʥʪʫ, ʘ ʣʠʰʴ ʩʣʫʞʠʪ ʤʦʩʪʦʤ ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʦʤ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʘʙʦʥʝʥʪʘ, ʠ ʦʥʘ ʧʦʣʥʦʩʪʴʶ ʧʦʜʯʠʥʝʥʘ RNC.  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʘʙʦʥʝʥʪʘ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ UE (User Equipment (ʤʦʙʠʣʴʥʘʷ ʩʪʘʥʮʠʷ)). 

ʊʝʤ ʩʘʤʳʤ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚ UMTS ʤʦʞʝʪ 

ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʳʯʥʳʡ ʪʝʣʝʬʦʥ, ʥʦ ʠ ʩʤʘʨʪʬʦʥ, ʥʦʫʪʙʫʢ, ʩʪʘʮʠʦʥʘʨʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠ ʪ.ʧ.  

ʇʘʢʝʪʥʳʝ ʜʘʥʥʳʝ ʚ ʩʝʪʠ UMTS ʧʝʨʝʜʘʶʪʩʷ ʦʪ MGW ʢ ʠʟʚʝʩʪʥʦʤʫ ʥʘʤ ʧʦ ʩʠʩʪʝʤʝ GSM 

ʵʣʝʤʝʥʪʫ SGSN (ʫʟʝʣ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʙʦʥʝʥʪʦʚ), ʧʦʩʣʝ ʯʝʛʦ ʯʝʨʝʟ GGSN (ʰʣʶʟʦʚʦʡ ʫʟʝʣ) 

ʧʦʩʪʫʧʘʶʪ ʢ ʜʨʫʛʠʤ ʚʥʝʰʥʠʤ ʩʝʪʷʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ Internet. ʂʘʢ ʧʨʘʚʠʣʦ, SGSN 

ʠ GGSN ʩʝʪʠ GSM ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʪʝʭ ʞʝ ʮʝʣʝʡ ʠ ʚ ʩʝʪʠ UMTS. ʇʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ 

ʢʦʨʨʝʢʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

         ʉʪʘʥʜʘʨʪ LTE  ʠ ʝʛʦ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʉʪʘʥʜʘʨʪʳ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʩʣʫʛ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 14ʄʙʠʪ/ʩʝʢ. ʕʪʦ 

ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʧʨʦʩʘʤ ʘʙʦʥʝʥʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʆʜʥʘʢʦ, ʦʙʲʝʤʳ ʧʝʨʝʜʘʚʘʝʤʦʡ 
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ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʷʭ ʨʘʩʪʫʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ. ʏʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʥʘʙʦʨʫ ʫʩʣʫʛ, ʭʦʪʷ ʙʳ ʥʘ 20 ʣʝʪ 

ʚʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ, ʫʞʝ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʈʘʙʦʪʘ ʥʘʜ ʧʝʨʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ - LTE (Long Term Evolution) 

ʥʘʯʘʣʘʩʴ ʚ 2004 ʛʦʜʫ ʦʨʛʘʥʠʟʘʮʠʝʡ 3GPP. ɻʣʘʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʣʠʩʴ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ: 

 

 

 

ʟʘʜʝʨʞʢʠ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ.  

 

ɺ ʢʦʥʮʝ 2009 ʛʦʜʘ ʚ ʐʚʝʮʠʠ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʚ ʢʦʤʤʝʨʯʝʩʢʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʘʷ ʩʝʪʴ 

ʩʪʘʥʜʘʨʪʘ LTE.  

ʉʝʪʠ LTE ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 326,4 ʄʙʠʪ/ʩʝʢ. ʂ ʧʨʠʤʝʨʫ, 

ʟʘʛʨʫʟʢʘ ʬʠʣʴʤʘ ʚ ʭʦʨʦʰʝʤ ʢʘʯʝʩʪʚʝ ʟʘʡʤʝʪ ʤʝʥʝʝ ʦʜʥʦʡ ʤʠʥʫʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʭʥʷʷ 

ʧʣʘʥʢʘ ʧʦ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʩʥʠʤʘʝʪʩʷ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ LTE: 

 

ʈʠʩ. 9.3. ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ LTE 

ʀʟ ʩʭʝʤʳ ʩʝʪʠ LTE, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ, ʫʞʝ ʚʠʜʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʩʝʪʠ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʦʚ 2G ʠ 3G. ʉʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʣʘ ʠ ʧʦʜʩʠʩʪʝʤʘ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʠ ʧʦʜʩʠʩʪʝʤʘ ʢʦʤʤʫʪʘʮʠʠ. ɹʳʣʘ ʠʟʤʝʥʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ʊʘʢʞʝ ʧʦʜʚʝʨʛʣʠʩʴ ʠʟʤʝʥʝʥʠʶ ʠ 

ʧʨʦʪʦʢʦʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʪʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ (ʛʦʣʦʩ, ʜʘʥʥʳʝ) 
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ʧʝʨʝʜʘʝʪʩʷ ʚ ʚʠʜʝ ʧʘʢʝʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʞʝ ʥʝʪ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʯʘʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ 

ʣʠʙʦ ʪʦʣʴʢʦ ʛʦʣʦʩʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʣʠʙʦ ʪʦʣʴʢʦ ʧʘʢʝʪʥʳʝ ʜʘʥʥʳʝ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ LTE: 

Serving SAE Gateway ʠʣʠ ʧʨʦʩʪʦ Serving Gateway (SGW) ï ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʰʣʶʟ 

ʩʝʪʠ LTE. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʘʢʝʪʥʳʭ ʜʘʥʥʳʭ ʧʦʩʪʫʧʘʶʱʠʭ 

ʠʟ/ʚ ʧʦʜʩʠʩʪʝʤʫ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ʇʦ ʩʫʪʠ, ʟʘʤʝʥʷʝʪ MSC (ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʢʦʤʤʫʪʘʮʠʠ, 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʨʠʬʠʢʘʮʠʠ), MGW (ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʤʫʪʘʮʠʦʥʥʦʝ ʧʦʣʝ) 

ʠ SGSN (ʫʟʝʣ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʙʦʥʝʥʪʦʚ ʧʘʢʝʪʥʦʡ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ) ʩʝʪʠ UMTS (3G). 

SGW ʠʤʝʝʪ ʧʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʝʪʷʤʠ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʡ ʪʦʛʦ ʞʝ ʦʧʝʨʘʪʦʨʘ, 

ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʝʨʝʜʘʯʫ ʩʦʝʜʠʥʝʥʠʷ ʚ/ʠʟ ʥʠʭ ʧʦ ʧʨʠʯʠʥʘʤ ʫʭʫʜʰʝʥʠʷ ʟʦʥʳ ʧʦʢʨʳʪʠʷ, 

ʧʝʨʝʛʨʫʟʦʢ ʠ ʪ.ʧ.  

Public Data Network (PDN) SAE Gateway ʠʣʠ ʧʨʦʩʪʦ PDN Gateway (PGW) ï ʰʣʶʟ ʢ/ʦʪ 

ʩʝʪʝʡ ʜʨʫʛʠʭ ʦʧʝʨʘʪʦʨʦʚ. ɽʩʣʠ ʠʥʬʦʨʤʘʮʠʷ (ʛʦʣʦʩ, ʜʘʥʥʳʝ) ʧʝʨʝʜʘʶʪʩʷ ʠʟ/ʚ ʩʝʪʠ ʜʘʥʥʦʛʦ 

ʦʧʝʨʘʪʦʨʘ, ʪʦ ʦʥʠ ʤʘʨʰʨʫʪʠʟʠʨʫʶʪʩʷ ʠʤʝʥʥʦ ʯʝʨʝʟ PGW.  

Mobility Management Entity ( MME ) ï ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʴʶ. ʇʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʴʶ ʘʙʦʥʝʪʦʚ ʩʝʪʠ LTE.  

Home Subscriber Server (HSS) ï ʩʝʨʚʝʨ ʘʙʦʥʝʥʪʩʢʠʭ ʜʘʥʥʳʭ. HSS ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʙʲʝʜʠʥʝʥʠʝ VLR (ʛʦʩʪʝʚʦʡ ʨʝʛʠʩʪʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ), HLR (ʜʦʤʘʰʥʠʡ ʨʝʛʠʩʪʨ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ), AUC (ʮʝʥʪʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʘʙʦʥʝʥʪʦʚ) ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʦʜʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ.  

Policy and Charging Rules Function (PCRF) ï ʫʟʝʣ ʚʳʩʪʘʚʣʝʥʠʷ ʩʯʝʪʦʚ ʘʙʦʥʝʥʪʘʤ ʟʘ 

ʦʢʘʟʘʥʥʳʝ ʫʩʣʫʛʠ ʩʚʷʟʠ.  

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʵʣʝʤʝʥʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʩʪʝʤʝ ʢʦʤʤʫʪʘʮʠʠ ʩʝʪʠ LTE. ɺ 

ʩʠʩʪʝʤʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʦʩʪʘʣʩʷ ʣʠʰʴ ʦʜʠʥ ʟʥʘʢʦʤʳʡ ʥʘʤ ʵʣʝʤʝʥʪ ï ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ eNodeB. ʕʪʦʪ ʵʣʝʤʝʥʪ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʠ 

ʢʦʥʪʨʦʣʣʝʨʘ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʩʝʪʠ LTE. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʫʧʨʦʱʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ, ʪ.ʢ. ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʝʤʢʦʩʪʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠʣʠ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ. ʄʦʙʠʣʴʥʘʷ ʩʪʘʥʮʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ï UE. 

         ʀʥʪʝʨʬʝʡʩʳ ʤʝʞʜʫ ʫʟʣʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʩʝʪʷʭ ʩʪʘʥʜʘʨʪʘ LTE  

ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ LTE ʧʨʝʪʝʨʧʝʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʝʪʷʤʠ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʕʪʦ ʧʦʚʣʠʷʣʦ ʪʘʢʞʝ ʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʤʝʞʜʫ 

ʫʟʣʘʤʠ ʩʝʪʠ. ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʤʦʜʝʣʴ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ LTE ʠ ʝʝ ʦʩʥʦʚʥʳʝ 

ʠʥʪʝʨʬʝʡʩʳ. 
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ʈʠʩ. 9.4. ʀʥʪʝʨʬʝʡʩʳ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ LTE 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʩʝʪʠ LTE:  

¶ X2 - ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ eNodeB. ɹʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʚ ʩʝʪʠ LTE ʩʦʝʜʠʥʝʥʳ ʧʦ ʧʨʠʥʮʠʧʫ 

çʢʘʞʜʳʡ ʩ ʢʘʞʜʳʤè.  

¶ S1 ï ʠʥʪʝʨʬʝʡʩ ʩʚʷʟʳʚʘʶʱʠʡ ʧʦʜʩʠʩʪʝʤʫ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ E-UTRAN ʠ MME. ʇʦ 

ʜʘʥʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʧʝʨʝʜʘʶʪʩʷ ʜʘʥʥʳʝ ʫʧʨʘʚʣʝʥʠʷ.  

¶ S1-U ï ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ E-UTRAN ʠ SAE, ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʜʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʜʘʥʥʳʝ.  

¶ S2 ï ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ PDN-Gateway ʠ ʩʝʪʷʤʠ ʜʦʩʪʫʧʘ, 

ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ 3GPP. 

¶ S3 ï ʠʥʪʝʨʬʝʡʩ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʧʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ SGSN ʠ MME. ʆʥ ʩʣʫʞʠʪ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ ʤʝʞʜʫ LTE ʠ 2G/3G ʩʝʪʷʤʠ. 

¶ S4 ï ʠʥʪʝʨʬʝʡʩ, ʩʚʷʟʳʚʘʶʱʠʡ SAE ʠ SGSN. ʆʥ ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ ʤʝʞʜʫ LTE ʠ 2G/3G ʩʝʪʷʤʠ. 

¶ S5 ï ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ SAE ʠ PDN-Gateway. S5 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʤʝʞʜʫ SAE ʠ PDN-Gateway. 

¶ S6 ï ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ MME ʠ HSS. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʘʙʦʥʝʥʪʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʜʫʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ʩʝʪʠ LTE. 

¶ Gx ï ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ PDN-Gateway ʠ PCRF. Gx ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʨʘʚʠʣ 

ʪʘʨʠʬʠʢʘʮʠʠ ʦʪ PCRF ʢ PDN-Gateway. 

¶ SGi - ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ PDN-Gateway ʠ ʚʥʝʰʥʠʤʠ IP-ʩʝʪʷʤʠ. 

ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ LTE  ʚ Downlink  (ʦʪ ɹʉ ʢ ʄʉ) 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʘʥʜʘʨʪʘ LTE, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ 
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ʠʥʪʝʨʬʝʡʩʘ ʦʪ eNodeB (ɹʉ) ʜʦ UE (ʄʉ) ʥʘ ʣʠʥʠʠ çʚʥʠʟè. ʈʘʩʩʤʦʪʨʠʤ ʛʣʘʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʪʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʧʦʩʪʘʨʘʝʤʩʷ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʦʪ ʜʨʫʛʠʭ.  

ɺ ʩʝʪʷʭ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ LTE ʚ Downlink (DL) ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʷʮʠʷ OFDM ï 

Orthogonal Frequency Devision Multiplexingï ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ. ʕʪʦʪ ʪʠʧ 

ʤʦʜʫʣʷʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʠ ʧʨʠʥʮʠʧ ʜʦʩʪʫʧʘ OFDMA - Orthogonal Frequency Devision Multiple 

Access ï ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ. ʉʫʪʴ ʝʛʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʦʝ ʧʦʣʝ, ʚʳʜʝʣʝʥʥʦʝ ʜʣʷ ʨʘʙʦʪʳ ʦʧʝʨʘʪʦʨʘ, 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʙʦʣʴʰʠʝ ʙʣʦʢʠ. ʇʨʠʯʝʤ ʦʥʠ ʥʝʙʦʣʴʰʠʝ ʢʘʢ ʧʦ ʯʘʩʪʦʪʝ (15 ʢɻʮ), ʪʘʢ ʠ ʧʦ 

ʚʨʝʤʝʥʠ (0,5 ʤʩ). ʉʝʪʴ ʨʘʩʧʨʝʜʝʣʷʝʪ ʵʪʠ ʙʣʦʢʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʝʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ.  

 

ʈʠʩ. 9.5. OFDM ï ʤʦʜʫʣʷʪʦʨ 

ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʛʣʘʚʥʳʝ ʰʘʛʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʚ OFDM ʤʦʜʫʣʷʪʦʨʝ.  

1)    ʈʘʟʜʝʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʙʠʪ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʦʪʦʢʠ.  

2) ʂʦʜʠʨʦʚʘʥʠʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʤ ʢʦʜʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʪʦʢʘʭ.  

3)  ʄʘʥʠʧʫʣʷʮʠʷ ʚʳʙʨʘʥʥʳʤ ʚ ʜʘʥʥʳʡ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʩʧʦʩʦʙʦʤ ʤʦʜʫʣʷʮʠʠ: QPSK, 

16QAM, 64QAM.  

4) ʇʝʨʝʤʥʦʞʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʦʪʦʢʘ ʥʘ ʩʚʦʶ ʧʦʜʥʝʩʫʱʫʶ. 

ʕʪʘ ʦʧʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʠ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʥʠʞʝ.  

5)    ʆʙʲʝʜʠʥʝʥʠʝ ʩʠʛʥʘʣʦʚ ʠ ʧʝʨʝʜʘʯʘ ʚ ʵʬʠʨ.  

ʋʤʥʦʞʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʩʚʦʶ ʧʦʜʥʝʩʫʱʫʶ ʧʝʨʝʤʝʱʘʝʪ ʩʠʛʥʘʣ ʚ ʥʫʞʥʦʝ ʯʘʩʪʦʪʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢʞʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʠʟ ʚʨʝʤʝʥʥʦʡ 

ʦʙʣʘʩʪʠ ʚ ʯʘʩʪʦʪʥʫʶ. ʕʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ɹʇʌ ï ʙʳʩʪʨʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʌʫʨʴʝ. 

ʕʪʠ ʜʚʝ ʧʨʦʮʝʜʫʨʳ ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚ 

ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʦʢʨʘʪʠʪʴ ʜʦ ʤʠʥʠʤʫʤʘ ʟʘʱʠʪʥʳʝ ʠʥʪʝʨʚʘʣʳ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 
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ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʧʦʜʥʝʩʫʱʠʝ ʚʳʙʠʨʘʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ (ʥʘ ʧʨʘʢʪʠʢʝ 

ʢʚʘʟʠʦʨʪʦʛʦʥʘʣʴʥʳʤʠ), ʠ ʦʪʜʝʣʴʥʳʝ ʧʦʪʦʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʚʳʜʝʣʠʪʴ ʥʘ ʧʨʠʝʤʥʦʡ 

ʩʪʦʨʦʥʝ.  

ʂʨʦʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ OFDMA ʚ LTE ï ʝʩʪʴ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʥʦʚʰʝʩʪʚʦ: ʦʙʷʟʘʪʝʣʴʥʦʝ (ʚ 

ʦʪʣʠʯʠʝ ʦʪ UMTS) ʠʩʧʦʣʴʟʦʚʘʥʠʝ MIMO - Multiple Input Multiple Output ï ʤʥʦʞʝʩʪʚʝʥʥʳʡ 

ʚʭʦʜ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ. ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʥʘʧʨʘʚʣʷʝʪʩʷ ʤʝʞʜʫ 

ʩʪʦʨʦʥʘʤʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʠ ʥʝʩʢʦʣʴʢʠʤʠ çʧʫʪʷʤʠè, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʝʩʫʨʩʘ.  

 

 

ʈʠʩ. 9.6. MIMO 2x2 

ʕʪʠ ʜʚʘ ʚʘʞʥʳʭ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ Downlink 

ʩʚʳʰʝ 100 ʄʙʠʪ/ʩʝʢ. ɿʘʜʝʨʞʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʝ ʧʨʝʚʳʰʘʶʪ 20 ʤʩ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚ 

UMTS ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʨʝʜʢʦ ʧʦʜʥʠʤʘʶʪʩʷ ʩʚʳʰʝ 20 ʄʙʠʪ/ʩʝʢ, ʘ ʟʘʜʝʨʞʢʠ ʤʦʛʫʪ 

ʢʦʣʝʙʘʪʴʩʷ ʦʪ 40 ʜʦ 100 ʤʩ. 

         ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ LTE  ʚ Uplink  (ʦʪ ʄʉ ʢ ɹʉ) 

ɺ ʩʝʪʷʭ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ LTE ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ UE (ʄʉ) ʢ 

eNodeB (ɹʉ) ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 50 ʄʙʠʪ/ʩʝʢ, ʘ ʟʘʜʝʨʞʢʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 10ʤʩ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘ ʤʥʦʛʦ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ ʚ ʩʝʪʷʭ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʚʥʷʣʠʩʴ ʩ 

ʧʨʦʚʦʜʥʳʤʠ ʚʳʜʝʣʝʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ. ʈʘʩʩʤʦʪʨʠʤ ʛʣʘʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ Uplink ʚ ʩʪʘʥʜʘʨʪʝ LTE.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ Downlink, ʛʜʝ ʠʥʬʦʨʤʘʮʠʷ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʘ ʨʘʟʥʳʭ ʧʦʜʥʝʩʫʱʠʭ, ʚ Uplink ʜʘʥʥʳʝ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʦʜʥʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ, ʧʨʠʯʝʤ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʥʝʦʙʨʘʪʠʤʦ ʠʩʢʘʞʘʶʪʩʷ. ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

ʩ ʝʜʠʥʩʪʚʝʥʥʦʡ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʦʡ SC-FDMA (Single Carrier Frequency Devision Multiple 

Access). ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ SC-FDMA ï ʤʦʜʫʣʷʪʦʨʘ.  

http://celnet.ru/4G.php
http://celnet.ru/MIMO.php
http://celnet.ru/4G.php
http://celnet.ru/eNodeB.php
http://celnet.ru/3G.php
http://celnet.ru/4G.php


 

ʈʠʩ. 9.7. SC-FDMA ï ʤʦʜʫʣʷʪʦʨ 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʠʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʦʪ ʘʙʦʥʝʥʪʘ, ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʯʘʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʙʳʩʪʨʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ (ɹʇʌ). ɼʘʣʝʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʦʪ ʜʘʥʥʦʛʦ ʘʙʦʥʝʥʪʘ, 

ʩʝʪʴ ʚʳʜʝʣʷʝʪ UE (ʄʉ) ʥʝʩʢʦʣʴʢʦ ʧʦʜʥʝʩʫʱʠʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʧʦʪʦʢ. ʊʝ ʧʦʜʥʝʩʫʱʠʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʨʫʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ 

ʟʘʥʠʤʘʶʪʩʷ ʚ ʜʘʥʥʦʤ ʘʙʦʥʝʥʪʩʢʦʤ ʪʝʨʤʠʥʘʣʝ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʜʥʝʩʫʱʠʝ 

ʧʝʨʝʤʥʦʞʘʶʪʩʷ ʩ ç0è. ʇʦʩʣʝ ʦʙʨʘʪʥʦʛʦ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ (ʆɹʇʌ) 

ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦʪʦʢʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʠ ʧʝʨʝʚʦʜʷʪʩʷ ʦʙʨʘʪʥʦ ʚʦ ʚʨʝʤʝʥʥʫʶ ʦʙʣʘʩʪʴ. ʅʝ 

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʩʝʪʠ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʦʣʦʩʝ ʯʘʩʪʦʪ, ʥʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʧʦʩʣʝ ʦʙʨʘʪʥʳʭ ʩʢʘʟʘʥʥʳʤ ʚʳʰʝ 

ʧʨʦʮʝʜʫʨ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʦʪ ʦʪʜʝʣʴʥʳʭ UE (ʄʉ).  

ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ SC-FDMA ʚ ʩʠʩʪʝʤʝ LTE ʫʜʘʣʦʩʴ ʜʦʩʪʠʛʥʫʪʴ ʪʨʝʭʢʨʘʪʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʣʠʥʠʠ çʚʚʝʨʭè, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʪʷʤʠ 3G.  

         ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʥʘ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʝ ʚ LTE  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʣʶʙʦʡ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʠ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʝ ʨʘʙʦʪʳ, ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʣʦʛʠʯʝʩʢʠʭ, 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ ʩʚʷʟʠ LTE. 

 

ʈʠʩ. 9.8. ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ LTE 

http://celnet.ru/4G.php
http://celnet.ru/trchlte.php
http://celnet.ru/phchlte.php
http://celnet.ru/4G.php


ʃʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʪʠʧʘʤ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʘʥʘʣʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘ ʪʨʘʬʠʢʦʚʳʝ ʢʘʥʘʣʳ.  

ʂ ʢʘʥʘʣʘʤ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ:  

ï ʚʝʱʘʪʝʣʴʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ï ʩʣʫʞʠʪ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʩʠʩʪʝʤʥʦʡ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ Downlink. 

ï ʧʝʡʜʞʠʥʛʦʚʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʧʝʡʜʞʠʥʛʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʢ UE (ʄʉ) ʦʪ eNodeB (ɹʉ). 

ï ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ï 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ ʥʝʩʢʦʣʴʢʠʤ ʘʙʦʥʝʥʪʩʢʠʤ 

ʫʩʪʨʦʡʩʪʚʘʤ.  

ï ʚʳʜʝʣʝʥʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ï ʩʣʫʞʠʪ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤ ʘʙʦʥʝʥʪʩʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʩʝʪʴʶ.  

ï ʦʙʱʠʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʦʙʤʝʥʘ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ UE (ʄʉ) ʠ ʩʝʪʴʶ ʚ ʧʨʦʮʝʜʫʨʘʭ ʥʘʯʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ 

UE (ʄʉ) ʚ ʩʝʪʴ ʜʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʜʝʣʝʥʥʦʛʦ ʢʘʥʘʣʘ.  

ʂ ʪʨʘʬʠʢʦʚʳʤ ʢʘʥʘʣʘʤ ʦʪʥʦʩʷʪʩʷ:  

ï ʚʳʜʝʣʝʥʥʳʡ ʪʨʘʬʠʢʦʚʳʡ ʢʘʥʘʣ ï ʦʩʥʦʚʥʦʡ ʢʘʥʘʣ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʤʝʞʜʫ ʦʜʥʠʤ ʢʦʥʢʨʝʪʥʳʤ UE (ʄʉ) ʠ ʩʝʪʴʶ.  

ï ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʪʨʘʬʠʢʦʚʳʡ ʢʘʥʘʣ ï 

ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʡ ʪʨʘʬʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʢʘʥʘʣʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʨʘʥʩʣʷʮʠʷ ʨʘʜʠʦ ʠʣʠ ʊɺ-ʧʨʦʛʨʘʤʤ. 

         ʊʨʘʥʩʧʦʨʪʥʳʝ ʢʘʥʘʣʳ ʥʘ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʝ ʚ LTE  

ʅʘ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʝ ʚ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ LTE ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʝʢ ʢʘʥʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʤʝʞʜʫ ʘʙʦʥʝʥʪʩʢʠʤ ʪʝʨʤʠʥʘʣʦʤ ʠ ʩʝʪʴʶ. ʅʠʟʰʠʡ ʫʨʦʚʝʥʴ ʚ ʵʪʦʤ ʩʪʝʢʝ ʦʙʨʘʟʫʶʪ 

ʬʠʟʠʯʝʩʢʠʝ ʢʘʥʘʣʳ. ʇʦ ʥʠʤ ʧʝʨʝʜʘʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʩʫʪ 

ʣʦʛʠʯʝʩʢʠʝ ʢʘʥʘʣʳ. 

 

ʈʠʩ. 9.9. ʊʨʘʥʩʧʦʨʪʥʳʝ ʢʘʥʘʣʳ LTE 

http://celnet.ru/eNodeB.php
http://celnet.ru/4G.php
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http://celnet.ru/logchlte.php


ʈʘʩʩʤʦʪʨʠʤ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʘʥʘʣʦʚ ʥʘ ʨʘʜʠʦʠʥʪʝʨʬʡʩʝ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ LTE. ɺʩʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʘʥʘʣʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʝʨʝʜʘʯʠ: Uplink (ʦʪ UE 

(ʄʉ) ʢ eNodeB (ɹʉ)) ʠ Downlink (ʦʪ eNodeB (ɹʉ) ʢ UE (ʄʉ)).  

ʂ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʘʥʘʣʘʤ ʚ Downlink ʦʪʥʦʩʷʪʩʷ:  

ï ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʢʘʥʘʣ.  

ï ʢʘʥʘʣ ʜʣʷ ʧʝʡʜʞʠʥʛʘ.  

-SCH (Downlink Shared Channel) ï ʦʙʱʠʡ ʢʘʥʘʣ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚʥʠʟ.  

ï ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʘʥʘʣ.  

ʂ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʘʥʘʣʘʤ ʚ Uplink ʦʪʥʦʩʷʪʩʷ:  

ï ʢʘʥʘʣ ʩʣʫʯʘʡʥʦʛʦ ʜʦʩʪʫʧʘ.  

-SCH (Downlink Shared Channel) ï ʦʙʱʠʡ ʢʘʥʘʣ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚʚʝʨʭ.  

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʶʪʩʷ ʚ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʘʭ. ʅʘ 

ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠʤʠ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʘʥʘʣʘʤʠ ʚ LTE.  

 

ʈʠʩ. 9.10. ʉʚʷʟʴ ʣʦʛʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʘʥʘʣʦʚ 

         ʌʠʟʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʥʘ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʝ ʚ LTE  

ʀʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ UE (ʄʉ) ʠ eNodeB (ɹʉ) ʧʝʨʝʜʘʝʪʩʷ ʥʝ ʧʨʦʠʟʚʦʣʴʥʳʤ ʦʙʨʘʟʦʤ, ʘ 

ʯʝʨʝʟ ʯʝʪʢʦ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʘʥʘʣʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʚʠʜʳ ʠ 

ʥʘʟʥʘʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʩʝʪʠ LTE. 

 

ʈʠʩ. 9.11. ʌʠʟʠʯʝʩʢʠʝ ʢʘʥʘʣʳ LTE 

http://celnet.ru/eNodeB.php
http://celnet.ru/eNodeB.php
http://celnet.ru/logchlte.php
http://celnet.ru/4G.php
http://celnet.ru/4G.php


ʌʠʟʠʯʝʩʢʠʝ ʢʘʥʘʣʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ: 

Downlink ʠ Uplink.  

ʂ ʬʠʟʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ ʚ Downlink ʦʪʥʦʩʷʪʩʷ:  

¶ PDSCH (Physical Downlink Shared Channel) - ʬʠʟʠʯʝʩʢʠʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʢʘʥʘʣ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ çʚʥʠʟè - ʩʣʫʞʠʪ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

¶ PDCCH (Physical Downlink Control Channel) ï ʬʠʟʠʯʝʩʢʠʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ çʚʥʠʟè - ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʤ 

UE (ʄʉ).  

¶ CCPCH (Common Control Physical Channel) ï ʦʙʱʠʡ ʬʠʟʠʯʝʩʢʠʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ï 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʙʱʝʡ ʜʣʷ ʚʩʝʭ ʠʥʬʦʨʤʘʮʠʠ.  

ʂ ʬʠʟʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ ʚ Uplink ʦʪʥʦʩʷʪʩʷ:  

¶ PRACH (Physical Random Access Channel) ï ʬʠʟʠʯʝʩʢʠʡ ʢʘʥʘʣʘ ʧʨʦʠʟʚʦʣʴʥʦʛʦ 

ʜʦʩʪʫʧʘ ï ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʩʝʪʴ.  

¶ PUCCH (Physical Uplink Control Channel) ï ʬʠʟʠʯʝʩʢʠʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ çʚʚʝʨʭè - ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ UE 

(ʄʉ) ʢ eNodeB (ɹʉ).  

¶ PUSCH (Physical Uplink Shared Channel) ï ʬʠʟʠʯʝʩʢʠʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʢʘʥʘʣ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ çʚʚʝʨʭè - ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ Uplink.  

ʉʚʷʟʴ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʢʘʥʘʣʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

ʥʠʞʝ.  

 

ʈʠʩ. 9.12. ʉʚʷʟʴ ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʘʥʘʣʦʚ 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ LTE   

ʊʘʙʣʠʮʘ 9.1. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ LTE  

ʅʘʟʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʇʘʨʘʤʝʪʨ 

http://celnet.ru/eNodeB.php
http://celnet.ru/trchlte.php
http://celnet.ru/phchlte.php


  

Uplink (UL): ʚʦʩʭʦʜʷʱʝʝ ʩʦʝʜʠʥʝʥʠʝ 

 

 

SC-FDMA 

 

Downlink (DL): ʥʠʩʭʦʜʷʱʝʝ ʩʦʝʜʠʥʝʥʠʝ 

 

OFDMA 

 

ʐʠʨʠʥʘ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʄɻʮ 

 

1,4; 3, 5; 10; 15; 20 

 

ʄʠʥʠʤʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʢʘʜʨʘʤʠ, 

ʤʩ 

 

1 

 

ʐʘʛ (ʯʘʩʪʦʪʥʳʡ ʠʥʪʝʨʚʘʣ) ʤʝʞʜʫ 

ʧʦʜʥʝʩʫʱʠʤʠ, ʢɻʮ 

 

15 

 

 

ʉʪʘʥʜʘʨʪʥʘʷ ʜʣʠʥʘ ʧʨʝʬʠʢʩʘ CP, ʤʢʩ 

 

4,7 

 

ʋʚʝʣʠʯʝʥʥʘʷ ʜʣʠʥʘ ʧʨʝʬʠʢʩʘ CP, ʤʢʩ 

 

16,7 

 

ʉʭʝʤʳ ʤʦʜʫʣʷʮʠʠ (Uplink) 

 

BPSK, QPSK, 8PSK, 16QAM 

 

ʉʭʝʤʳ ʤʦʜʫʣʷʮʠʠ (Downlink) 

 

 

 

QPSK, 16QAM, 64QAM 

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ 

 

ʆʜʠʥ ʢʘʥʘʣ ʜʣʷ Uplink-ʪʨʘʬʠʢʘ ʥʘ 

ʢʘʞʜʳʡ ʘʙʦʥʝʥʪʩʢʠʡ ʪʝʨʤʠʥʘʣ; ɼʦ 4 ʢʘʥʘʣʦʚ 

ʜʣʷ Downlink-ʪʨʘʬʠʢʘ ʥʘ ʢʘʞʜʳʡ 

ʘʙʦʥʝʥʪʩʢʠʡ ʪʝʨʤʠʥʘʣ; MU-MIMO ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʜʣʷ ʚʦʩʭʦʜʷʱʝʛʦ (Uplink) ʠ 

ʥʠʩʭʦʜʷʱʝʛʦ (Downlink) ʩʦʝʜʠʥʝʥʠʡ 

 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 

 ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʥʘ ʧʨʘʢʪʠʢʝ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥ ʢʘʥʘʣ Downlink ʩʠʩʪʝʤʳ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ LTE. ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʦʛʦ ʢʘʥʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.107 . 



 

 

ʈʠʩ. 9.13. ʂʘʥʘʣ Downlink LTE Simulink MATLAB 2015b 

     

    ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʘʥʥʳʡ ʢʘʥʘʣ.  

 

ʈʠʩ. 9.14. ʈʘʟʜʝʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʙʠʪ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʦʪʦʢʠ 

¶ ʂʦʜʠʨʦʚʘʥʠʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʤ ʢʦʜʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʩʠʤʚʦʣʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʪʦʢʘʭ. ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜ CRC. 

ʂʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʦʪʦʢ ʢʦʜʠʨʫʝʪʩʷ ʜʘʥʥʳʤ ʢʦʜʦʤ ʩ ʟʘʜʘʥʥʳʤ 

ʧʦʣʠʥʦʤʦʤ.  



 

ʈʠʩ. 9.15. ʂʦʜʠʨʦʚʘʥʠʝ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʳʤ ʢʦʜʦʤ 

 

  

ʈʠʩ. 9.16. ʇʘʨʘʤʝʪʨʳ CRC ʢʦʜʝʨʘ 

¶ ʄʘʥʠʧʫʣʷʮʠʷ ʚʳʙʨʘʥʥʳʤ ʚ ʜʘʥʥʳʡ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʩʧʦʩʦʙʦʤ ʤʦʜʫʣʷʮʠʠ. ɺ 

ʢʘʥʘʣʝ Downlink ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʤʘʥʠʧʫʣʷʮʠʠ: QPSK, 16QAM, 64QAM. ɼʘʣʝʝ 

ʧʝʨʝʤʥʦʞʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʧʦʪʦʢʘ ʥʘ ʩʚʦʶ ʧʦʜʥʝʩʫʱʫʶ ʠ ɹʇʌ 

(ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ OFDM ï ʤʦʜʫʣʷʮʠʷ). ɻʜʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʦʜʠʥ ʩʣʦʞʥʳʡ ʩʠʛʥʘʣ. 

 

ʈʠʩ. 9.17. ʄʘʥʠʧʫʣʷʮʠʷ ʚʳʙʨʘʥʥʳʤ ʚ ʜʘʥʥʳʡ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʩʧʦʩʦʙʦʤ ʤʦʜʫʣʷʮʠʠ 

 

ʉʪʨʫʢʪʫʨʘ ʵʪʦʛʦ ʙʣʦʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 



 

ʈʠʩ. 9.18. ʂʚʘʜʨʘʪʫʨʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʠ ʧʦʣʫʯʝʥʠʝ OFDM ʩʠʤʚʦʣʦʚ 

¶ ʇʝʨʝʜʘʯʘ ʚ ʵʬʠʨ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ MIMO 2ʭ2 ʠʣʠ 4ʭ4 

ʧʨʠʝʤʥʳʭ/ʧʝʨʝʜʘʶʱʠʭ ʘʥʪʝʥʥ. ɻʜʝ ʦʜʠʥ ʦʙʱʠʡ ʧʦʪʦʢ (ʩʠʛʥʘʣ) ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 2 ʧʦʪʦʢʘ (2ʭ2 

ʘʥʪʝʥʥʘ) ʠʣʠ 4 ʧʦʪʦʢʘ (4ʭ4 ʘʥʪʝʥʥʘ).  

 

ʈʠʩ. 9.19. ʇʝʨʝʜʘʯʘ ʚ ʵʬʠʨ 

 

ʈʠʩ. 9.20. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʣʦʢʘ ɹɻʐ (AWGN) 

          ɼʘʣʝʝ ʧʦʜʧʦʪʦʢʠ MIMO ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʠʥ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʪ ʥʘ 

ʤʦʙʠʣʴʥʫʶ ʩʪʘʥʮʠʶ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʤʝʭ. 

ɼʘʣʝʝ ʤʦʙʠʣʴʥʘʷ ʩʪʘʥʮʠʷ ʧʨʦʠʟʚʦʜʠʪ ʦʙʨʘʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚʳʰʝ, ʘ 

ʠʤʝʥʥʦ, ʧʦʣʫʯʘʝʤ ʧʘʨʘʣʝʣʴʥʳʝ ʧʦʪʦʢʠ. ʇʦʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʨʘʪʥʦʝ ʙʳʩʪʨʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ (ʆɹʇʌ). ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʤʦʜʫʣʷʮʠʷ.   



 

ʈʠʩ. 9.21. ʇʘʨʘʣʝʣʴʥʳʝ ʧʦʪʦʢʠ-ʆɹʇʌ-ʜʝʤʦʜʫʣʷʮʠʷ 

  

ʉʭʝʤʘ, ʚʭʦʜʷʱʘʷ ʚ ʜʘʥʥʳʡ ʙʣʦʢ: 

 

ʈʠʩ. 9.22. ʇʘʨʘʣʝʣʴʥʳʝ ʧʦʪʦʢʠ-ʆɼʇʌ-ʜʝʤʦʜʫʣʷʮʠʷ  

  

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ CRC: 

 

ʈʠʩ. 9.23. ɼʝʢʦʜʠʨʦʚʘʥʠʝ CRC 

 



 

ʈʠʩ. 9.24. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʢʦʜʝʨʘ CRC 

  

ʇʦʩʣʝ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚ ʦʜʠʥ 

ʠʩʭʦʜʥʳʡ ʧʦʪʦʢ: 

 

ʈʠʩ. 9.25. ʇʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʧʦʪʦʢʘ 

 ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʵʪʦʤʫ 

ʢʘʥʘʣʫ, ʘ ʠʤʝʥʥʦ ʵʪʦ ʰʠʨʠʥʘ ʩʧʝʢʪʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʝʥʥ ʚ MIMO, ʚʠʜ ʤʦʜʫʣʷʮʠʠ, 

ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ: 



 

ʈʠʩ. 9.26. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʥʘʣʘ 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʩʭʝʤʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʚʠʩʠʤʦʩʪʠ: 

1. ʉʧʝʢʪʨ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ. 

2. ɼʠʘʛʨʘʤʤʫ ʩʦʟʚʝʟʜʠʡ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ (ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʘʥʪʝʥʥ MIMO). 

3. ʀʪʝʨʘʮʠʠ ʜʝʢʦʜʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠ ʢʦʜʦʚʳʭ ʩʣʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʪʦʢʘ. 

 ʊʘʢʞʝ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʙʠʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʧʨʠ ʟʘʜʘʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʩʠʛʥʘʣ/ʰʫʤ ʢʘʞʜʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʪʦʢʘ ʦʪʜʝʣʴʥʦ, ʤʝʥʷʷ ʟʥʘʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ 

ʩʠʛʥʘʣ/ʰʫʤ. 

 

ʈʠʩ. 9.27. ʀʥʬʦʨʤʘʮʠʷ ʦ ʙʠʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʦʚ 

 ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʟʘʜʘʜʠʤ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

¶ ʐʠʨʠʥʘ ʩʧʝʢʪʨʘ - 10 ʄɻʮ. 

¶ ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʝʥʥ MIMO ï 4ʭ4. 

¶ ʄʦʜʫʣʷʮʠʷ ï QPSK. 

¶ ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ï 1 ʜɹ. 



 

ʈʠʩ. 9.28. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ: 

 

ʈʠʩ. 9.29. ʉʧʝʢʪʨ ʚʭʦʜʥʦʛʦ (ʞʝʣʪʳʤ) ʠ ʚʳʭʦʜʥʦʛʦ (ʩʠʥʠʤ) ʩʠʛʥʘʣʦʚ 

 

 

ʈʠʩ. 9.30. ɼʠʘʛʨʘʤʤʘ ʩʦʟʚʝʟʜʠʡ ʧʝʨʝʜʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʘʥʪʝʥʥ MIMO 



 

 

 

ʈʠʩ. 9.31. ɼʠʘʛʨʘʤʤʘ ʩʦʟʚʝʟʜʠʡ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʘʥʪʝʥʥ MIMO 

  

 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʩʪʨʦʠʤ ʟʘʚʠʩʠʤʦʩʪʴ. 

 

 

ʈʠʩ. 9.32. ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʜʣʷ 

ʧʝʨʚʦʛʦ ʧʦʪʦʢʘ 



 

 

ʈʠʩ. 9.33. ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʜʣʷ 

ʚʪʦʨʦʛʦ ʧʦʪʦʢʘ 

ɺ ʢʘʯʝʩʪʚʝ ʝʱʝ ʦʜʥʦʛʦ ʧʨʠʤʝʨʘ ʟʘʜʘʜʠʤ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

¶ ʐʠʨʠʥʘ ʩʧʝʢʪʨʘ - 10 ʄɻʮ. 

¶ ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʝʥʥ MIMO ï 2ʭ2. 

¶ ʄʦʜʫʣʷʮʠʷ ï QPSK. 

¶ ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ï 1 ʜɹ. 

 

 

ʈʠʩ. 9.34. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ: 



 

ʈʠʩ. 9.35. ʉʧʝʢʪʨ ʚʭʦʜʥʦʛʦ (ʞʝʣʪʳʤ) ʠ ʚʳʭʦʜʥʦʛʦ (ʩʠʥʠʤ) ʩʠʛʥʘʣʦʚ 

 

ʈʠʩ. 9.36. ɼʠʘʛʨʘʤʤʘ ʩʦʟʚʝʟʜʠʡ ʧʝʨʝʜʘʥʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʘʥʪʝʥʥ MIMO 

 

ʈʠʩ. 9.37. ɼʠʘʛʨʘʤʤʘ ʩʦʟʚʝʟʜʠʡ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʘʥʪʝʥʥ MIMO 

 

ʀʟʤʝʥʠʤ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ï -15, -10, -5, 1, 5, 10, 15, 20, 25 ʠ 30 ʜɹ ʠ ʧʦʩʪʨʦʠʤ 

ʟʘʚʠʩʠʤʦʩʪʴ ʙʠʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʜʣʷ ʜʝʩʷʪʠ ʪʦʯʝʢ ʜʣʷ 

ʦʙʦʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʦʚ 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʩʪʨʦʠʤ ʟʘʚʠʩʠʤʦʩʪʴ. 



 

ʈʠʩ. 9.38. ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ  

ʜʣʷ ʧʝʨʚʦʛʦ ʧʦʪʦʢʘ 

 

 

ʈʠʩ. 9.38. ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ  

ʜʣʷ ʚʪʦʨʦʛʦ ʧʦʪʦʢʘ 

     

 

 

 

 

 

 

 

 

 

 

 

 

  ʄʝʪʦʜʠʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʥʘʣʘ Downlink 

ɿʘʧʫʩʪʠʪʴ Matlab 15 ʦʪ ʠʤʝʥʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ (ʦʙʷʟʘʪʝʣʴʥʦ).   



ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʫʩʢʘ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʧʦʷʚʠʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ:  

 

 

ʈʠʩ. 9.39. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Matlab 15 

1. ɺ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʧʠʩʘʪʴ: cd ../ (ʧʨʠ ʧʨʦʧʫʩʢʝ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ 

ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʳ ʧʨʠ ʢʦʤʧʠʣʷʮʠʠ). 

2. ɺ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʧʠʩʘʪʴ LTEDownlinkExample, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩʦ ʩʭʝʤʦʡ ʚ ʧʨʦʛʨʘʤʤʝ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 



 

ʈʠʩ. 9.40. ʉʭʝʤʘ ʢʘʥʘʣʘ Downlink 

3. ɿʘʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

¶ ʄʦʜʫʣʷʮʠʷ ï QAM-16. 

¶ ʂʦʣʠʯʝʩʪʚʦ ʘʥʪʝʥʥ MIMO 2x2. 

¶ ʐʠʨʠʥʘ ʩʧʝʢʪʨʘ ï 10 ʄɻʮ. 

4. ʀʟʤʝʥʷʪʴ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ï -15, -10, -5, 1, 5, 10, 15, 20, 25, 30 ʜɹ (SNR) 

ʠ ʥʘ ʢʘʞʜʦʤ ʝʛʦ ʟʥʘʯʝʥʠʠ ʬʠʢʩʠʨʦʚʘʪʴ ʚ ʦʪʯʝʪʝ ʚʳʭʦʜʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʘ ʠʤʝʥʥʦ 

ʩʧʝʢʪʨ ʧʝʨʝʜʘʥʥʦʛʦ ʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʦʚ, ʜʠʘʛʨʘʤʤʳ ʩʦʟʚʝʟʜʠʡ ʥʘ ʢʘʞʜʦʡ ʠʟ ʘʥʪʝʥʥ 

MIMO ʜʣʷ ʧʝʨʝʜʘʥʥʦʛʦ ʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʦʚ, ʠʪʝʨʘʮʠʠ ʜʝʢʦʜʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʠ ʢʦʜʦʚʳʭ ʩʣʦʚ ʧʝʨʚʦʛʦ ʧʦʪʦʢʘ ʠ ʚʪʦʨʦʛʦ ʧʦʪʦʢʘ. ʊʘʢ ʞʝ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ 

ʬʠʢʩʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʝ ʙʠʪʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ (BER) ʦʙʦʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʧʦʪʦʢʦʚ. ʀ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʪʨʦʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ BER ʦʪ SNR ʦʙʦʠʭ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʦʚ. 



5. ʉʦʜʝʨʞʘʥʠʝ ʦʪʯʝʪʘ 

¶ ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ. 

¶ ʎʝʣʴ ʨʘʙʦʪʳ.  

¶ ʊʝʦʨʠʷ ʢʘʥʘʣʘ Downlink.  

¶ ʀʩʩʣʝʜʫʝʤʘʷ ʩʭʝʤʘ ʢʘʥʘʣʘ Downlink. 

¶ ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦ ʧʫʥʢʪʘʤ 6 ʠ 7. 

¶ ɿʘʢʣʶʯʝʥʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʚ ʨʘʟʜʝʣʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

1. ʇʨʦʚʝʜʝʥ ʪʝʦʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʪʘʥʜʘʨʪʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʘ LTE. ʇʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩ ʫʞʝ ʫʩʪʘʨʝʚʘʶʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ï 

UMTS (3G) ʠ GSM (2G). ʊʘʢʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ 

ʢʘʥʘʣʦʚ ʩʪʘʥʜʘʨʪʘ ï Downlink (ʦʪ ɹʉ ʢ ʄʉ) ʠ Uplink (ʦʪ ʄʉ ʢ ɹʉ), ʘ ʪʘʢʞʝ ʣʦʛʠʯʝʩʢʠʝ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʘʥʘʣʳ. ʇʨʠʚʝʜʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʩʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʢʘʥʘʣʦʚ.  

2. ʇʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʤʫʣʷʮʠʠ, ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʪʝʦʨʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʛʨʘʤʤʝ Matlab 15 ʙʳʣʠ ʩʦʙʨʘʥʘ ʩʭʝʤʘ ʢʘʥʘʣʘ Downlink. 

3. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʤʫʣʷʮʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʥʘʣʫ. ʉʘʤʘʷ ʚʘʞʥʘʷ ʠʟ ʥʠʭ ʵʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʙʠʪʦʚʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʦʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ: 

ʊʘʙʣʠʮʘ 9.2. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR ʧʨʠ MIMO 4x4 

ʩʠʛʥʘʣ/ʰʫʤ (ʜɹ) 1 ʧʦʪʦʢ (BER) 2 ʧʦʪʦʢ (BER) 

-15 0,4766 

 

0,4537 

 

-10 0,4347 

 

0,3876 

 

-5 0,3456 

 

0,2729 

 

1 0,1836 

 

0,114 

 

5 0,0774 

 

0,039 

 

10 0,0076 

 

0,0027 

 

15 0,000001 

 

0,000002 

 



  

ʊʘʙʣʠʮʘ 9.3. ɿʘʚʠʩʠʤʦʩʪʴ BER ʦʪ SNR ʧʨʠ MIMO 2x2 

ʩʠʛʥʘʣ/ʰʫʤ (ʜɹ) 1 ʧʦʪʦʢ (BER) 2 ʧʦʪʦʢ (BER) 

-15 0,4772 

 

0,4645 

 

-10 0,4354 

 

0,4073 

 

-5 0,3512 

 

0,3096 

 

1 0,2178 

 

0,1933 

 

5 0,1347 

 

0,1345 

 

10 0,056 

 

0,074 

 

15 0,0137 

 

0,0282 

20 0,0003 

 

0,0037 

 

25 0 0,000003 

 

30 0 0 

 

4. ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʘʙʣʠʮʳ 3, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ, ʯʪʦ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ, ʙʠʪʦʚʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ 

ʙʳʩʪʨʝʝ ʚ MIMO 4x4, ʥʝʞʝʣʠ ʚ MIMO 2ʭ2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʠʭ ʘʥʪʝʥʥ, ʜʘʝʪ ʤʝʥʴʰʠʝ ʦʰʠʙʢʠ.  

5. ɹʳʣʘ ʥʘʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʥʘʣʘ Downlink. 

6. ʊʘʢʞʝ ʷ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ ʨʘʟʣʠʯʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʩʭʝʤ.  

ʇʦʜʚʝʜʷ ʠʪʦʛ ʩʚʦʝʛʦ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʩʣʝʜʫʶʱʝʝ, ʪʦ, ʯʪʦ ʷ ʩʜʝʣʘʣ, 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʝʣʦʤ ʢ ʜʘʣʴʥʝʡʰʠʤ, ʙʦʣʝʝ ʪʨʫʜʥʳʤ ʚʝʱʘʤ. ʂʫʨʩʦʚʦʡ ʧʨʦʝʢʪ 

ʙʳʣ ʚʝʩʴʤʘ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʧʦʣʝʟʥʳʤ. ʉ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʮʝʣʷʤʠ ʩʧʨʘʚʠʣʩʷ ʫʩʧʝʰʥʦ. 

 

 



10. ʉʀʉʊɽʄʓ ʎʀʌʈʆɺʆɻʆ ʅɸɿɽʄʅʆɻʆ ʊɽʃɽɺʀɿʀʆʅʅʆɻʆ  

      ɺɽʑɸʅʀʗ DVB-T  

          ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ  ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʥʘ ʙʘʟʝ 

ʩʪʘʥʜʘʨʪʘ DVB-T. ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ï ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʥʘʥʠʡ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʱʠʱʝʥʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤè.  ɿʘʜʘʯʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ 

ʮʠʬʨʦʚʦʛʦ ʥʘʟʝʤʥʦʛʦ ʪʝʣʝʚʝʱʘʥʠʷ ʩʪʘʥʜʘʨʪʘ DVB-T. 

          ɺ 1993 ʛʦʜʫ ʛʨʫʧʧʘ ʚʝʜʫʱʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʢʦʤʧʘʥʠʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʝʱʘʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʣʘ ʥʝʢʦʤʤʝʨʯʝʩʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʦʚ 

ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ, ʧʦʣʫʯʠʚʰʫʶ ʥʘʟʚʘʥʠʝ DVB Project.  

          ɼʣʷ ʢʘʞʜʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʪʘʥʜʘʨʪ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ 

ʪʨʘʥʩʧʦʨʪʥʦ ʧʦʪʦʢʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʝʝ ʩʧʝʮʠʬʠʢʫ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ ʩʦ ʩʤʝʞʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʚʟʘʠʤʥʦʛʦ ʦʙʤʝʥʘ 

ʧʨʦʛʨʘʤʤʘʤʠ ʚʳʙʨʘʥʳ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ, ʯʪʦʙʳ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʯʠʩʣʦ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʊɺ ʧʨʦʛʨʘʤʤ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʦʩʪʘʚʘʣʠʩʴ ʙʳ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤʠ. 

ɼʦʢʫʤʝʥʪ ʜʣʷ ʩʧʫʪʥʠʢʦʚʦʛʦ ʚʝʱʘʥʠʷ ʧʦʣʫʯʠʣ ʩʦʢʨʘʱʝʥʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ DVB-S, ʜʣʷ ʩʝʪʝʡ 

ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ - DVB-C, ʜʣʷ ʥʘʟʝʤʥʦʛʦ (ʵʬʠʨʥʦʛʦ) ʪʝʣʝʚʠʜʝʥʠʷ DVB-ʊ. 

 ʂʦʥʮʝʧʮʠʷ ʩʪʘʥʜʘʨʪʘ DVB-T 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʨʝʰʝʥʠʡ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʣʦ ʨʝʰʝʥʠʝ ʧʨʠʥʷʪʴ ʟʘ ʦʩʥʦʚʫ ʚʩʝʭ 

ʨʘʟʨʘʙʦʪʦʢ ʩʪʘʥʜʘʨʪ ʮʠʬʨʦʚʦʛʦ ʩʞʘʪʠʷ MPEG-2. ʆʜʥʘʢʦ, ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʥʝ ʦʭʚʘʪʳʚʘʝʪ 

ʧʝʨʝʜʘʯʫ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʠ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤʠ ʦʙʨʘʙʦʪʢʫ ʩʠʛʥʘʣʘ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʚ ʢʘʥʘʣ.  

ɺʪʦʨʦʝ ʚʘʞʥʦʝ ʨʝʰʝʥʠʝ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʛʦ MPEG-2 ʤʫʣʴʪʠʧʣʝʢʩʘ ʚʦ ʚʩʝʭ ʩʨʝʜʘʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʥʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʠ 

ʤʦʜʫʣʷʮʠʠ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ ʩ ʝʜʠʥʳʤ ʨʘʟʤʝʨʦʤ ʙʣʦʢʘ, ʠ ʚ 

ʪʝʭ ʩʣʫʯʘʷʭ ʛʜʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, - ʩʚʝʨʪʦʯʥʳʡ ʢʦʜ ʩ ʝʜʠʥʳʤ ʥʘʙʦʨʦʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʩʢʦʨʦʩʪʝʡ. ʆʯʝʥʴ ʚʘʞʥʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʢʦʥʮʝʧʮʠʷ çʢʦʥʪʝʡʥʝʨʘ ʜʘʥʥʳʭè - ʩʦʟʜʘʥʠʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʘʥʘʣʘ, ʧʝʨʝʥʦʩʷʱʝʛʦ ʚʠʜʝʦ, ʘʫʜʠʦ, ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ 

ʣʶʙʳʭ ʧʨʦʧʦʨʮʠʷʭ ʠ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

              ʇʝʨʝʜʘʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʠʩʪʝʤʝ DVB-T ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʢʝʪʳ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ MPEG-2. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʘʥʠʝ ʢʦʥʪʝʡʥʝʨʘ ʥʝ 

ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʦʥʘ ʣʠʰʴ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪ ʜʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ MPEG-2 

ʢ ʩʚʦʡʩʪʚʘʤ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʥʘʟʝʤʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʰʘʥʠʷ, 

ʩʪʨʝʤʷʩʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʜʦʥʝʩʪʠ ʠʭ ʧʨʠʝʤʥʠʢʫ.  ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʪʘʥʜʘʨʪ DVB-T 



ʦʧʨʝʜʝʣʷʝʪ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʫ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʫ ʢʘʥʘʣʴʥʦʛʦ 

ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʤʦʜʫʣʷʮʠʠ. 

 

 

ʈʠʩ. 10.1.  ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʝʨʝʜʘʪʯʠʢʘ ʩʠʩʪʝʤʳ DVB-T 

 

ʅʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʝʨʘʮʠʠ, ʦʙʨʘʪʥʳʝ ʦʧʝʨʘʮʠʷʤ ʧʨʦʠʟʚʦʜʠʤʳʤ ʚ 

ʧʨʠʝʤʥʠʢʝ. 



 

 

ʈʠʩ. 10.2. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʠʝʤʥʠʢʘ ʩʠʩʪʝʤʳ DVB-T 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʩʠʛʥʘʣʦʚ ʚ ʩʠʩʪʝʤʝ DVB-T 

ɸʜʘʧʪʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʘʢʝʪʦʚ MPEG-2 ʚ ʩʠʩʪʝʤʝ DVB-T. ʈʘʥʜʦʤʠʟʘʮʠʷ 

ɸʜʘʧʪʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʘʢʝʪʦʚ  MPEG-2 ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʚʢʣʶʯʝʥʠʷ ʚ ʦʙʱʠʡ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 187 ʙʘʡʪ ʦʜʥʦʛʦ ʙʘʡʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

 

 

 

ʈʠʩ. 10.3. ɸʜʘʧʪʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʘʢʝʪʦʚ ʚ ʩʠʩʪʝʤʝ MPEG-2 

ʈʘʥʜʦʤʠʟʘʮʠʷ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʝʡ, ʚʳʧʦʣʥʷʝʤʦʡ ʚ ʩʠʩʪʝʤʝ DVB-T. ɽʝ 

ʮʝʣʴ ï ʧʨʝʚʨʘʪʠʪʴ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʚ ʢʚʘʟʠʩʣʫʯʘʡʥʳʡ ʠ ʪʝʤ ʩʘʤʳʤ ʨʝʰʠʪʴ ʜʚʝ ʚʘʞʥʳʝ 

ʟʘʜʘʯʠ. ʇʝʨʚʘʷ ï ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʝʛʦ ʪʘʢʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ 

(ʩʘʤʦʩʠʥʭʨʦʥʠʟʘʮʠʷ). ɺʪʦʨʘʷ ï ʧʨʠʚʝʜʝʥʠʝ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ 

ʠʟʣʫʯʘʝʤʦʛʦ ʨʘʜʠʦʩʠʛʥʘʣʘ. ʈʘʥʜʦʤʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʧʦ ʤʦʜʫʣʶ 2, ʪʦ 

ʝʩʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ çʠʩʢʣʶʯʘʶʱʝʝ ʀʃʀè ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʠ 

ʜʚʦʠʯʥʦʡ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 



 

ʈʠʩ. 10.4. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʨʘʥʜʦʤʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ɺʥʝʰʥʝʝ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʤʝʞʝʥʠʝ  

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʚ ʩʠʩʪʝʤʝ ʚʥʝʰʥʝʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʜʣʷ ʟʘʱʠʪʳ ʚʩʝʭ 188 ʙʘʡʪ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʘʢʝʪʘ (ʚʢʣʶʯʘʷ ʙʘʡʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜ ʈʠʜʘ-ʉʦʣʦʤʦʥʘ (204, 

188). ɺ ʧʨʦʮʝʩʩʝ ʢʦʜʠʨʦʚʘʥʠʷ ʢ ʵʪʠʤ 188 ʙʘʡʪʘʤ ʜʦʙʘʚʣʷʝʪʩʷ 16 ʧʨʦʚʝʨʦʯʥʳʭ ʙʘʡʪ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʜʝʢʦʜʠʨʦʚʘʥʠʠ ʥʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʨʘʚʣʷʪʴ ʜʦ ʚʦʩʴʤʠ 

ʦʰʠʙʦʯʥʳʭ ʙʘʡʪ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʢʦʜʦʚʦʛʦ ʩʣʦʚʘ ʜʣʠʥʦʡ 204 ʙʘʡʪʘ. 

 

ʈʠʩ. 10.5. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʨʘʥʜʦʤʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ɺʥʝʰʥʠʝ ʧʝʨʝʤʝʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʧʦʨʷʜʢʘ ʩʣʝʜʦʚʘʥʠʷ ʙʘʡʪ ʚ 

ʧʘʢʝʪʘʭ, ʟʘʱʠʱʝʥʥʳʭ ʦʪ ʦʰʠʙʦʢ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʩʣʘʡʜʝ 

ʧʝʨʝʤʝʞʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ  ʮʠʢʣʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʠ ʧʦʣʫʯʘʪʝʣʷ ʜʘʥʥʳʭ ʢ ʜʚʝʥʘʜʮʘʪʠ ʚʝʪʚʷʤ, ʧʨʠʯʝʤ ʟʘ ʦʜʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʚ ʚʝʪʚʴ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʠ ʩʥʠʤʘʝʪʩʷ 1 ʙʘʡʪ ʜʘʥʥʳʭ. ɺ ʦʜʠʥʥʘʜʮʘʪʠ ʚʝʪʚʷʭ ʚʢʣʶʯʝʥʳ ʨʝʛʠʩʪʨʳ  ʩʜʚʠʛʘ, 

ʩʦʜʝʨʞʘʱʠʝ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ ʠ ʩʦʟʜʘʶʱʠʝ ʫʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʦʪ ʚʝʪʚʠ ʢ ʟʘʜʝʨʞʢʫ. 

ʇʝʨʚʳʡ ʞʝ ʩʠʥʭʨʦʙʘʡʪ ʧʦʩʪʫʧʘʝʪ ʚ 0 ʚʝʪʚʴ, ʢʦʪʦʨʘʷ ʥʝ ʩʦʜʝʨʞʠʪ ʟʘʜʝʨʞʢʠ, ʯʪʦ ʥʝ ʩʦʟʜʘʝʪ 

ʧʨʦʙʣʝʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ.  

 



 

ʈʠʩ. 10.6. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʝʨʝʤʝʞʠʪʝʣʷ ʜʘʥʥʳʭ 

ɺʥʫʪʨʝʥʥʝʝ ʢʦʜʠʨʦʚʘʥʠʝ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʜʝʨʘ/ʜʝʢʦʜʝʨʘ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ 

ʩʠʩʪʝʤʝ DVB-T ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 

 

 

 

ʈʠʩʫʥʦʢ 2.2.3.1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʝʨʘ 

 

1338          10110112 

1718           11110012 

 

 

 

 

 

 

 

ʈʠʩ. 10.7. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʝʨʘ 133,171 

 

 

ʈʠʩ. 10.8. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʝʢʦʜʝʨʘ ɺʠʪʝʨʙʠ 

 

ʉʜʚʠʛʦʚʳʡ 

ʨʝʛʠʩʪʨ 

ʉʫʤʤʘʪʦʨ 

ʉʫʤʤʘʪʦʨ 

 

ɺʳʭʦʜ 1 

ɺʳʭʦʜ 2 
ʀʩʪʦʯʥʠʢ 



 

ʈʠʩ. 10.9. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʜʝʢʦʜʝʨʘ ɺʠʪʝʨʙʠ 

ɺʥʫʪʨʝʥʥʝʝ ʧʝʨʝʤʝʞʝʥʠʝ 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʣʘʡʜʝ ʚʥʫʪʨʝʥʥʝʝ ʧʝʨʝʤʝʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʮʠʬʨʦʚʦʡ ʧʦʪʦʢ ʩ ʚʳʭʦʜʘ ʩʚʝʨʪʦʯʥʦʛʦ ʢʦʜʝʨʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ m ʧʘʨʮʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ. 

ʂʘʞʜʳʡ ʠʟ ʧʦʪʦʢʦʚ ʜʝʣʠʪʩʷ ʥʘ ʙʣʦʢʠ ʜʣʠʥʦʡ 126 ʙʠʪʦʚ ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʦʪʜʝʣʴʥʳʡ ʙʣʦʢʦʚʳʡ 

ʧʝʨʝʤʝʞʠʪʝʣʴ ʙʠʪʦʚ ʩ ʧʦʨʘʟʨʷʜʥʳʤ ʧʝʨʝʤʝʞʝʥʠʝʤ. ʌʫʥʢʮʠʷ ʧʝʨʝʤʝʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʩʣʘʡʜʝ. 

ɺʳʭʦʜʥʳʝ ʧʦʪʦʢʠ ʧʝʨʝʤʝʞʠʪʝʣʝʡ ʛʨʫʧʧʠʨʫʶʪʩʷ ʧʦ ʦʜʥʦʤʫ ʙʠʪʫ ʩ ʢʘʞʜʦʛʦ ʚʳʭʦʜʘ, 

ʦʙʨʘʟʫʷ m-ʙʠʪʦʚʳʝ ʢʦʜʦʚʳʝ ʩʣʦʚʘ, ʧʦʩʪʫʧʘʶʱʠʝ ʥʘ ʚʭʦʜ ʩʠʤʚʦʣʴʥʦʛʦ ʧʝʨʝʤʝʞʠʪʝʣʷ. 

 

ʈʠʩ. 10.10. ʌʫʥʢʮʠʷ ʙʠʪʦʚʦʛʦ ʧʝʨʝʤʝʞʝʥʠʷ ʜʣʷ QAM-64 

 

 

ʈʠʩ. 10.10. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʝʨʝʤʝʞʠʪʝʣʷ ʩʠʩʪʝʤʳ DVB-T 

 

 



ʄʦʜʫʣʷʮʠʷ ʚ ʩʠʩʪʝʤʝ DVB-T 

ɺ ʩʠʩʪʝʤʝ ʮʠʬʨʦʚʦʛʦ ʥʘʟʝʤʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʝʱʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʤʦʜʫʣʷʮʠʠ: QPSK, QAM-16 ʠ QAM-64. ɼʠʘʛʨʘʤʤʳ ʩʦʟʚʝʟʜʠʡ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 10.11. 

ʈʠʩ. 10.11. ɺʠʜʳ ʤʦʜʫʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʠʩʪʝʤʝ DVB-T 

C ʚʥʫʪʨʝʥʥʝʛʦ ʧʝʨʝʤʝʞʠʪʝʣʷ ʙʠʪʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʤʦʜʫʣʷʪʦʨ QAM-64, ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʜʥʝʩʫʱʠʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʠʣʦʪ-ʩʠʛʥʘʣʦʚ. ʂ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʩʧʝʢʪʨʫ 

ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʦʙʨʘʪʥʦʛʦ ʙʳʩʪʨʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ (IFFT), ʜʦʙʘʚʣʷʝʪʩʷ 

ʮʠʢʣʠʯʝʩʢʠʡ ʧʨʝʬʠʢʩ. ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʳʡ ʩʠʤʚʦʣ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʢʘʥʘʣ ʩ ʰʫʤʦʤ ʠ ʟʘʪʝʤ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʦʙʨʘʪʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ʧʨʠʸʤʥʠʢʝ. 

 



 

ʈʠʩ. 10.12. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʪʝʣʷ OFDM-ʩʠʤʚʦʣʘ ʚ ʩʠʩʪʝʤʝ DVB-T 

 

ʈʠʩ. 10.13. ʉʪʨʫʢʪʫʨʘ OFDM-ʩʠʤʚʦʣʘ ʚ ʩʠʩʪʝʤʝ DVB-T 

 

ʈʠʩ. 10.14. ʉʧʝʢʪʨʘʣʴʥʦʝ ʠ ʚʨʝʤʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ OFDM-ʩʠʛʥʘʣʘ 

 

 


