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ʋɼʂ 004.738.5: 621.391 

ɹɹʂ 

       ʈ75 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʠʟʜʘʥʠʶ ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʦʚʝʪʦʤ ʇɻʋʊʀ 

ʧʨʦʪʦʢʦʣ ˉ5  ʦʪ 19.03.2015ʛ. 

 

ʈʝʮʝʥʟʠʷ ʌɻʆɹʋ ɺʇʆ ʄʊʋʉʀ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʚ ʌɻʆɹʋ ɺʇʆ ʄɻʋʇ ˉ2974 ʦʪ 

03.02.2015 

 

 

ʈʦʩʣʷʢʦʚ, ɸ.ɺ.  

ʈ75    ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ [ʪʝʢʩʪ] / ɸ.ɺ. ʈʦʩʣʷʢʦʚ, ʉ.ɺ. ɺʘʥʷʰʠʥ,  ɸ.ʖ. 

ɻʨʝʙʝʰʢʦʚ. ï ʉʘʤʘʨʘ: ʇɻʋʊʀ, 2015. ï 200 ʩ. 

ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʩʚʝʜʝʥʠʷ, ʩʪʘʥʜʘʨʪʳ ʠ ʧʦʜʭʦʜʳ ʢ ʪʝʭʥʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (Internet of Things, IoT), ʘ ʪʘʢʞʝ ʩʤʝʞʥʳʭ ʩ ʥʠʤ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ RFID, ʙʝʩʧʨʦʚʦʜʥʳʤ 

ʩʝʥʩʦʨʥʳʤ ʩʝʪʷʤ WSN, ʤʝʞʤʘʰʠʥʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʄ2ʄ). ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʪʦʢʦʣʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠ ʁ

çʀʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ ʩʚʷʟʠè, ʘ ʪʘʢʞʝ ʧʦʣʝʟʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘè, 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚ ʛʫʤʘʥʠʪʘʨʥʦʡ 

ʩʬʝʨʝè, çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ 

 

 

 

 ʌɻʆɹʋ ɺʇʆ çʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠè, 2015 

 

 ʈʦʩʣʷʢʦʚ ɸ.ɺ., ɺʘʥʷʰʠʥ ʉ.ɺ., ɻʨʝʙʝʰʢʦʚ ɸ.ʖ., 2015 
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ɺɺɽɼɽʅʀɽ 
 

ʀʜʝʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʘʤʘ ʧʦ ʩʝʙʝ ʦʯʝʥʴ ʧʨʦʩʪʘ. ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʚʩʝ ʦʢʨʫʞʘʶʱʠʝ 

ʥʘʩ ʧʨʝʜʤʝʪʳ ʠ ʫʩʪʨʦʡʩʪʚʘ (ʜʦʤʘʰʥʠʝ ʧʨʠʙʦʨʳ ʠ ʫʪʚʘʨʴ, ʦʜʝʞʜʘ, ʧʨʦʜʫʢʪʳ, ʘʚʪʦʤʦʙʠʣʠ, 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʜʨ.) ʩʥʘʙʞʝʥʳ ʤʠʥʠʘʪʶʨʥʳʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤʠ ʠ 

ʩʝʥʩʦʨʥʳʤʠ (ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ) ʫʩʪʨʦʡʩʪʚʘʤʠ. ʊʦʛʜʘ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʢʘʥʘʣʦʚ 

ʩʚʷʟʠ ʩ ʥʠʤʠ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʪʩʣʝʞʠʚʘʪʴ ʵʪʠ ʦʙʲʝʢʪʳ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ 

ʚʨʝʤʝʥʠ, ʥʦ ʠ ʫʧʨʘʚʣʷʪʴ ʠʤʠ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʠʭ ʚ ʦʙʱʫʶ çʫʤʥʫʶ 

ʧʣʘʥʝʪʫè. ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʩ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ: 

 

IoT = ʉʝʥʩʦʨʳ (ʜʘʪʯʠʢʠ) + ɼʘʥʥʳʝ + ʉʝʪʠ + ʋʩʣʫʛʠ. 

 

ʇʨʦʱʝ ʛʦʚʦʨʷ, ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ï ʵʪʦ ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ ʢʦʤʧʴʶʪʝʨʦʚ, ʜʘʪʯʠʢʦʚ 

(ʩʝʥʩʦʨʦʚ) ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʘʢʪʫʘʪʦʨʦʚ), ʩʚʷʟʳʚʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʥʝʪ ʧʨʦʪʦʢʦʣʘ IP (Internet Protocol). ʅʘʧʨʠʤʝʨ, ʜʣʷ ʨʝʰʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ ʢʦʤʧʴʶʪʝʨ ʩʚʷʟʳʚʘʝʪʩʷ ʯʝʨʝʟ ʧʫʙʣʠʯʥʳʡ ʠʥʪʝʨʥʝʪ ʩ ʥʝʙʦʣʴʰʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʘʪʯʠʢ  (ʥʘʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʳ), ʢʘʢ 

ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ.  

 

ʀʥʪʝʨʥʝʪ

ʂʦʤʧɹ ʪʁʝʨ ʋʩʪʨʦʡʩʪʚʦ

ɼʘʪʯʠʢ

 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚʩʷ ʥʘʰʘ ʧʦʚʩʝʜʥʝʚʥʘʷ ʞʠʟʥʴ 

ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʩʷ. ʋʡʜʫʪ ʚ ʧʨʦʰʣʦʝ ʧʦʠʩʢʠ ʥʫʞʥʳʭ ʚʝʱʝʡ, ʜʝʬʠʮʠʪʳ ʪʦʚʘʨʦʚ ʠʣʠ ʠʭ 

ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʨʘʞʠ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʙʫʜʝʪ ʪʦʯʥʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ, ʚ ʢʘʢʦʤ ʤʝʩʪʝ ʠ ʚ ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʭʦʜʠʪʩʷ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʧʦʪʨʝʙʣʷʝʪʩʷ. 

ɽʩʣʠ ʚʩʝ ʦʙʲʝʢʪʳ (ʚʝʱʠ) ʙʫʜʫʪ ʩʥʘʙʞʝʥʳ ʤʠʥʠʘʪʶʨʥʳʤʠ ʨʘʜʠʦʤʝʪʢʘʤʠ, ʪʦ ʠʭ ʤʦʞʥʦ ʙʫʜʝʪ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ çʠʥʪʝʣʣʝʢʪʘè ï ʠ ʫʧʨʘʚʣʷʪʴ 

ʠʤʠ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʢʦʤʧʘʥʠʠ Cisco ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

ʩʤʦʞʝʪ ʩʦʝʜʠʥʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ, ʙʫʜʝʪ ʩʨʘʚʥʠʤʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʦʤʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ. 

ʂʦʥʮʝʧʮʠʷ IoT ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʘʢ ʧʦʟʠʮʠʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ 

ʵʣʝʢʪʨʦʩʚʷʟʠ (ʄʉʕ) ʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ, ʪʘʢ ʠ ʚʢʣʶʯʝʥʠʝʤ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ ʚ ʧʝʨʝʯʝʥʴ ʧʨʦʨʳʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʉʐɸ, ʂʠʪʘʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʀ ʭʦʪʷ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʫʞʝ ʦʙʨʝʪʘʝʪ ʯʝʨʪʳ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ 

ʪʝʭʥʦʣʦʛʠʠ, ʜʣʷ ʥʝʝ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠʣʦʞʝʥʠʡ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʪʦʣʴ ʞʝ ʚʝʣʠʢʦ ʢʦʣʠʯʝʩʪʚʦ 

ʤʥʝʥʠʡ ʦ ʪʦʤ, ʢʘʢ ʠʤʝʥʥʦ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ.  

ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʚʝʜʝʥʠʷ, ʩʪʘʥʜʘʨʪʳ ʠ 

ʧʦʜʭʦʜʳ ʢ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (Internet of Things, IoT), ʘ 

ʪʘʢʞʝ ʩʤʝʞʥʳʭ ʩ ʥʠʤ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

RFID, ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʝʥʩʦʨʥʳʤ ʩʝʪʷʤ WSN, ʤʝʞʤʘʰʠʥʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʄ2ʄ). 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʪʦʢʦʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʨʠʤʝʨʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠ ʁ

çʀʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ ʩʚʷʟʠè. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʧʦʣʝʟʥʦ ʜʣʷ 
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ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤ: çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘè, çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚ 

ʛʫʤʘʥʠʪʘʨʥʦʡ ʩʬʝʨʝè, çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè. 
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ɻʃɸɺɸ 1 ʆɹʑʀɽ ʇʆʃʆɾɽʅʀʗ ʀʅʊɽʈʅɽʊɸ ɺɽʑɽʁ 
 
1.1 ʏʪʦ ʪʘʢʦʝ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ?  
 

ɺ ʩʚʷʟʠ ʩ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʝʪʝʡ ʩ ʧʘʢʝʪʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʀʥʪʝʨʥʝʪʘ ʚ 

ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʤʠʨʦʚʦʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʥʘʯʘʣʘ ʚʳʨʘʙʦʪʘʣʦ, ʘ 

ʟʘʪʝʤ ʠ ʧʨʠʩʪʫʧʠʣʦ ʢ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʮʠʡ ï ʩʝʪʝʡ 

ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ NGN (Next Generation Networks).  ʊʝʭʥʦʣʦʛʠʠ NGN ʫʞʝ ʧʨʦʰʣʠ 

ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʦʪ ʛʠʙʢʠʭ ʢʦʤʤʫʪʘʪʦʨʦʚ (Softswitch) ʜʦ ʧʦʜʩʠʩʪʝʤ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʩʚʷʟʠ IMS (IP Multimedia Subsystem) ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʵʚʦʣʶʮʠʠ LTE (Long Term Evolution). ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʝʪʝʡ NGN ʙʫʜʫʪ ʣʶʜʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʘʙʦʥʝʥʪʦʚ ʚ 

ʪʘʢʠʭ ʩʝʪʷʭ ʚʩʝʛʜʘ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʦ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ ɿʝʤʣʷ. 

ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʤʝʪʦʜʳ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ RFID (Radio Frequency IDentification), ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ WSN 

(Wireless Sensor Network), ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ NFC (Near Field 

Communication) ʠ ʤʝʞʤʘʰʠʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʄ2ʄ (Machine-to-Machine), ʢʦʪʦʨʳʝ, 

ʠʥʪʝʛʨʠʨʫʷʩʴ ʩ ʠʥʪʝʨʥʝʪ, ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʩʪʫʶ ʩʚʷʟʴ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ (çʚʝʱʝʡè), ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʦʤʥʳʤ. ʇʦ ʨʘʩʯʝʪʘʤ ʢʦʥʩʘʣʪʠʥʛʦʚʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ Cisco IBSG ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ 2008 ʠ 2009 ʛʦʜʘʤʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʠʥʪʝʨʥʝʪʫ ʧʨʝʜʤʝʪʦʚ ʧʨʝʚʳʩʠʣʦ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʢ 2015 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʦʩʪʠʛʥʝʪ 25 ʤʠʣʣʠʘʨʜʦʚ, ʘ ʢ 2020 ʛʦʜʫ ï 50 ʤʠʣʣʠʘʨʜʦʚ (ʨʠʩ. 1.1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ çʀʥʪʝʨʥʝʪʘ 

ʣʶʜʝʡè ʢ çʀʥʪʝʨʥʝʪʫ ʚʝʱʝʡè, IoT (Internet of Things).  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʜ ʀʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʧʨʠʙʦʨʦʚ, ʜʘʪʯʠʢʦʚ, ʫʩʪʨʦʡʩʪʚ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʚ ʩʝʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʣʶʙʳʭ ʜʦʩʪʫʧʥʳʭ ʢʘʥʘʣʦʚ 

ʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʧʨʦʪʦʢʦʣ ʜʦʩʪʫʧʘ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. ɺ ʨʦʣʠ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʜʣʷ ʀʥʪʝʨʥʝʪ-ʚʝʱʝʡ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ʆʙʱʠʤ ʧʨʦʪʦʢʦʣʦʤ ʷʚʣʷʝʪʩʷ IP. 

 

2003 2010 2015 2020

0,08 1,84 3,47 6,58

500 ɒɑɓ. 12,5 ɒɑɖɊ. 25 ɒɑɖɊ. 50 ɒɑɖɊ.

6,3 ɒɑɖɊ. 6,8 ɒɑɖɊ. 7,2 ɒɑɖɊ. 7,6 ɒɑɖɊ.

ȵɔɊɐɑɤɝɋɓɓɡɛ 

əɗɘɖɔɏɗɘɈ ɓɆ 

ɔɊɓɔɉɔ ɝɋɑɔɈɋɐɆ

ȵɔɊɐɑɤɝɋɓɓɡɛ 

əɗɘɖɔɏɗɘɈ

ȳɆɗɋɑɋɓɎɋ 

ȭɋɒɑɎ

ȵɔɊɐɑɤɝɋɓɓɡɛ əɗɘɖɔɏɗɘɈ 

ɗɐɔɑɢɐɔ Ɏ ɑɤɊɋɏ  
ʈʠʩ. 1.1 ï ɺʨʝʤʝʥʥʘʷ ʰʢʘʣʘ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ ʠ ʧʨʝʜʤʝʪʦʚ, 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʠʥʪʝʨʥʝʪ (ʠʩʪʦʯʥʠʢ: Cisco IBSG, 2011) 
 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʥʝ ʠʩʢʣʶʯʘʝʪ ʫʯʘʩʪʠʝ ʯʝʣʦʚʝʢʘ. IoT ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʚʝʱʠ, ʪʘʢ ʢʘʢ ʦʥ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʝʤʫ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʚʝʱʘʤ. ʅʦ ʤʥʦʛʠʝ ʚʝʱʠ ʩʤʦʛʫʪ ʚʝʩʪʠ ʩʝʙʷ ʠʥʘʯʝ, ʯʝʤ ʤʳ 

ʧʨʝʜʩʪʘʚʣʷʝʤ ʩʝʙʝ ʩʝʛʦʜʥʷ. ɺ IoT ʢʘʞʜʘʷ ʚʝʱʴ ʠʤʝʝʪ ʩʚʦʡ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʦʙʨʘʟʫʶʪ ʢʦʥʪʠʥʫʫʤ ʚʝʱʝʡ, ʩʧʦʩʦʙʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʩʦʟʜʘʚʘʷ ʚʨʝʤʝʥʥʳʝ ʠʣʠ ʧʦʩʪʦʷʥʥʳʝ ʩʝʪʠ. ʊʘʢ ʚʝʱʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ, ʜʝʣʷʩʴ ʩʚʝʜʝʥʠʷʤʠ ʦ ʪʝʢʫʱʝʡ ʛʝʦʧʦʟʠʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʣʦʛʠʩʪʠʢʠ, ʘ ʠʤʝʷ ʚʩʪʨʦʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʚʝʱʠ ʤʦʛʫʪ 

ʤʝʥʷʪʴ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&ved=0CGUQFjAG&url=http%3A%2F%2Fwww.gsmarena.com%2Fglossary.php3%3Fterm%3Dnfc&ei=D-pPUcjoGoqA4gT174DABQ&usg=AFQjCNE9nLiTzMKmaikivcJqiWbvwo0KPg&bvm=bv.44158598,d.bGE&cad=rja
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&ved=0CGUQFjAG&url=http%3A%2F%2Fwww.gsmarena.com%2Fglossary.php3%3Fterm%3Dnfc&ei=D-pPUcjoGoqA4gT174DABQ&usg=AFQjCNE9nLiTzMKmaikivcJqiWbvwo0KPg&bvm=bv.44158598,d.bGE&cad=rja
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&ved=0CGUQFjAG&url=http%3A%2F%2Fwww.gsmarena.com%2Fglossary.php3%3Fterm%3Dnfc&ei=D-pPUcjoGoqA4gT174DABQ&usg=AFQjCNE9nLiTzMKmaikivcJqiWbvwo0KPg&bvm=bv.44158598,d.bGE&cad=rja
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ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʜʨʫʛʠʝ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʚʝʱʠ, 

ʠ ʥʘʣʘʞʠʚʘʪʴ ʩ ʥʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. IoT ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʠʟ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʝʪʷʤʠ ʩʚʷʟʠ, ʠ ʣʶʜʝʡ. ʉʦʚʤʝʩʪʥʦ ʦʥʠ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʨʝʜʘʭ, ʥʝʫʜʦʙʥʳʭ ʠʣʠ 

ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ (ʚ ʢʦʩʤʦʩʝ, ʥʘ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ, ʥʘ ʷʜʝʨʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʪ.ʧ.). 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʨʚʫʶ ʚ ʤʠʨʝ ʠʥʪʝʨʥʝʪ-ʚʝʱʴ ʩʦʟʜʘʣ ʦʜʠʥ ʠʟ ʦʪʮʦʚ ʧʨʦʪʦʢʦʣʘ TCP/IP 

ɼʞʦʥ ʈʦʤʢʠ ʚ 1990 ʛʦʜʫ, ʢʦʛʜʘ ʦʥ ʧʦʜʢʣʶʯʠʣ ʢ ʩʝʪʠ ʩʚʦʡ ʪʦʩʪʝʨ. ʅʦ ʪʦʣʴʢʦ ʚ  21 ʚʝʢʝ ʚ 

ʩʚʷʟʠ ʩ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ  ʢʦʥʮʝʧʮʠʷ 

IoT ʠ ʧʦʣʫʯʠʣʘ ʩʚʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʚʦʧʣʦʱʝʥʠʝ. ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʨʦʞʥʦʡ ʢʘʨʪʦʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. 1.2. ɺʩʝ 

ʥʘʯʘʣʦʩʴ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʣʦʛʠʩʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ 

ʩʥʘʙʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. ɺʪʦʨʘʷ ʚʦʣʥʘ ʠʥʥʦʚʘʮʠʡ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ ʚ ʩʠʩʪʝʤʘʭ ʥʘʙʣʶʜʝʥʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʨ. ʊʨʝʪʴʷ ʙʳʣʘ 

ʚʳʟʚʘʥʘ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʛʝʦʣʦʢʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʘʭ. ʏʝʪʚʝʨʪʘʷ ʚʦʣʥʘ ʙʫʜʝʪ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʤʝʩʪʝ ʩʦʚʝʨʰʝʥʠʷ ʪʨʝʙʫʶʱʝʛʦ 

ʝʛʦ ʚʥʠʤʘʥʠʷ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʦʝ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʤʠʥʠʘʪʶʨʥʳʤ ʚʩʪʨʦʝʥʥʳʤ 

ʧʨʦʮʝʩʩʦʨʘʤ. ɸ ʩʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʙʫʜʫʱʠʭ ʩʝʪʝʡ (Future 

Networks) ʩ ʷʯʝʠʩʪʦʡ ʪʦʧʦʣʦʛʠʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʤʝʪʢʠ, ʜʘʪʯʠʢʠ, ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʠ 

ʫʧʨʘʚʣʷʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

RFID-ʤʝʪʢʠ ʜʣ̫ ʫʧʨʦɦ ʝʥʠ̫ 

ʤʘʨh ʨʫʪʠʟʘʮʠʠ, 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ 

ʧʨʝʜʦʪʚʨʘɦ ʝʥʠ̫ ʧʦʪʝʨɹ

ʉʠʩʪʝʤr  ʥʘʙʣʁ ʜʝʥʠ̫, 

ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪ. 

ɹʝʟʦʧʘʩʥʦʩʪɹ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠ̫, ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʣʁ ʜʝʡ ʠ 

ʙr ʪʦʚrʭ ʦʙ̡ʝʢʪʦʚ

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʪʝʣʝʧʨʠʩʫʪʩʪʚʠʝ: ʚʦʟʤʦʞʥʦʩʪɹ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠ̫ 

ʫʜʘʣʝʥʥr ʤʠ ʦʙ̡ʝʢʪʘʤʠ

ɺʩʧʦʤʦʛʘʪʝʣɹʥr ʝ ʩʨʝʜʩʪʚʘ ʜʣ̫ ʩʠʩʪʝʤ ʩʥʘʙʞʝʥʠ̫

ʇʨʠʣʦʞʝʥʠ̫ ʜʣ̫ ʚʝʨʪʠʢʘʣɹʥr ʭ ʨr ʥʢʦʚ

ʇʦʚʩʝʤʝʩʪʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ

ʉʝʪɹ ʤʘʪʝʨʠʘʣɹʥr ʭ 

ʦʙ̡ʝʢʪʦʚ

2000 2010 2020 ɺʨʝʤ̫

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʜʦʩʪʠʞʝʥʠ̫

ʆʧʪʠʤʠʟʘʮʠ̫ 

ʩʠʩʪʝʤr  ʣʦʛʠʩʪʠʢʠ

ɺʪʦʨʘ̫ ʚʦʣʥʘ

ʧʨʠʣʦʞʝʥʠʡ: 

ʥʝʦʙʭʦʜʠʤʦʩʪɹ 

ʩʦʢʨʘɦ ʝʥʠ̫ ʟʘʪʨʘʪ

ɺʦʟʤʦʞʥʦʩʪɹ ʫʩʪʨʦʡʩʪʚ 

ʧʦʣʫʯʘʪɹ ʛʝʦʣʦʢʘʮʠʦʥʥr ʝ 

ʩʠʛʥʘʣr  ʚʥʫʪʨʠ 

ʧʦʤʝɦ ʝʥʠ̫

ʄʠʥʠʪʁʘʨʠʟʘʮʠ̫, 

ʥɻʝʛʨʦɻʬʬʝʢʪʠʚʥr ʝ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʦʩʪʫʧʥr ʡ 

ʩʧʝʢʪʨ ʦʙʦʨʫʜʦʚʘʥʠ̫

ʇʨʦʛʨʘʤʤʥr ʝ ʘʛʝʥʪr , 

ʠhʨʦʢʠʡ ʩʧʝʢʪʨ 

ʠʥʪʝʣʣʝʢʪʫʘʣɹʥr ʭ 

ʜʘʪʯʠʢʦʚ

 
ʈʠʩ. 1.2 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (ʠʩʪʦʯʥʠʢ: SRI 

Consulting Business Intelligence) 
 

ʉ ʨʘʟʚʠʪʠʝʤ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚʩʝ ʙʦʣʴʰʝ ʧʨʝʜʤʝʪʦʚ ʙʫʜʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʛʣʦʙʘʣʴʥʦʡ 

ʩʝʪʠ, ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʬʝʨʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘʥʘʣʠʪʠʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʪʢʨʳʚʘʷ ʚʩʝ ʥʦʚʳʝ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ çʚʝʱʠè ʩʪʘʥʫʪ ʘʢʪʠʚʥʳʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʙʠʟʥʝʩʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʦʥʠ ʩʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʦʙʱʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʤʝʥʠʚʘʷʩʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ, ʨʝʘʛʠʨʫʷ ʠ ʚʣʠʷʷ ʥʘ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ, ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʯʝʣʦʚʝʢʘ.  

1.2 ɹʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ IoT 
 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʨʝʭ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʘʭ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʚʩʝʤʝʩʪʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʚʦ-ʚʪʦʨʳʭ, ʛʣʦʙʘʣʴʥʫʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʠ, ʚ-ʪʨʝʪʴʠʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʦʪʧʨʘʚʣʷʪʴ ʠ 

ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʢ ʢʦʪʦʨʦʡ ʦʥ 

ʧʦʜʢʣʶʯʝʥ. 



9 

 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠʥʪʝʨʥʝʪʘ ʣʶʜʝʡ 

ʷʚʣʷʶʪʩʷ: 

 ʬʦʢʫʩ ʥʘ ʚʝʱʘʭ, ʘ ʥʝ ʥʘ ʯʝʣʦʚʝʢʝ; 

 ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

 ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ ʦʙʲʝʢʪʦʚ ʠ ʥʝʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

 ʬʦʢʫʩ ʥʘ ʩʯʠʪʳʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʥʝ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʷʭ; 

 ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʂʦʥʮʝʧʮʠʷ ʩʝʪʝʡ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ NGN ʧʨʝʜʧʦʣʘʛʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʣʶʜʝʡ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨʳ) ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʡ 

ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʦʥʮʝʧʮʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚʢʣʶʯʘʝʪ ʝʱʝ ʦʜʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ï 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʣʶʙʳʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʚʝʱʝʡ (ʨʠʩ. 1.3). 

 
ȰɔɒɒəɓɎɐɆɜɎɥ Ɉ 

ɑɤɇɔɋ Ɉɖɋɒɥ

ȰɔɒɒəɓɎɐɆɜɎɥ Ɉ 

ɑɤɇɔɒ ɒɋɗɘɋ

ȰɔɒɒəɓɎɐɆɜɎɥ

ɑɤɇɡɛ əɗɘɖɔɏɗɘɈ

- Ɉ ɊɈɎɌɋɓɎɎ

- ɓɔɝɢɤ 

- Ɋɓɋɒ
- ɓɆ əɑɎɜɋ

- ɊɔɒɆ

- ɔɐɔɑɔ ɐɔɒɕɢɤɘɋɖɆ

- ɒɋɌɊə ɐɔɒɢɤɘɋɖɆɒɎ

- ɒɋɌɊə ɑɤɊɢɒɎ (ɇɋɍ ɐɔɒɕɢɤɘɋɖɆ)

- ɒɋɌɊə ɑɤɊɢɒɎ Ɏ əɗɘɖɔɏɗɘɈɆɒɎ

- ɒɋɌɊə əɗɘɖɔɏɗɘɈɆɒɎ

 
 

ʈʠʩ. 1.3 ï ʅʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʨʝʘʣʠʟʫʝʤʦʝ ʀʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ 
(ʠʩʪʦʯʥʠʢ: ʄʉʕ-ʊ Y.2060) 

 

ʂʦʥʮʝʧʮʠʷ IoT ʠ ʪʝʨʤʠʥ ʜʣʷ ʥʝʸ ʚʧʝʨʚʳʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʘʪʝʣʝʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ Auto-ID ʧʨʠ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʂʝʚʠʥʦʤ ʕʰʪʦʥʦʤ  ʚ 1999 ʛʦʜʫ ʥʘ ʧʨʝʟʝʥʪʘʮʠʠ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ Procter & Gamble. 

ɺ ʧʨʝʟʝʥʪʘʮʠʠ ʨʘʩʩʢʘʟʳʚʘʣʦʩʴ ʦ ʪʦʤ, ʢʘʢ ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʚʥʝʜʨʝʥʠʝ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʤʝʪʦʢ 

RFID ʩʤʦʞʝʪ ʚʠʜʦʠʟʤʝʥʠʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʮʝʧʷʤʠ ʚ ʢʦʨʧʦʨʘʮʠʠ.  

ʆʬʠʮʠʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʨʠʚʝʜʝʥʦ ʚ ʈʝʢʦʤʝʥʜʘʮʠʠ ʄʉʕ-ʊ Y.2060, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ IoT ï ʛʣʦʙʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʝʨʝʜʦʚʳʝ ʫʩʣʫʛʠ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʚʝʱʘʤʠ (ʬʠʟʠʯʝʩʢʠʤʠ 

ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʤʠ) ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʦʚʤʝʩʪʠʤʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʇʦʜ çʚʝʱʘʤʠè (things) ʟʜʝʩʴ ʧʦʥʠʤʘʝʪʩʷ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ (ʬʠʟʠʯʝʩʢʘʷ ʚʝʱʴ) ʠʣʠ 

ʦʙʲʝʢʪ ʚʠʨʪʫʘʣʴʥʦʛʦ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ) ʤʠʨʘ (ʚʠʨʪʫʘʣʴʥʘʷ ʚʝʱʴ, ʥʘʧʨʠʤʝʨ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʦʥʪʝʥʪ ʠʣʠ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʠ ʦʙʲʝʜʠʥʝʥʳ ʯʝʨʝʟ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʝʪʠ. 

 ʂʨʦʤʝ ʧʦʥʷʪʠʷ çʚʝʱʴè, ʄʉʕ-ʊ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ ʧʦʥʷʪʠʝ çʫʩʪʨʦʡʩʪʚʦè (device), ʧʦʜ 

ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʯʘʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ ʩʝʥʩʦʨʠʥʛʫ/ʟʦʥʜʠʨʦʚʘʥʠʶ, ʧʨʠʚʝʜʝʥʠʶ ʚ ʜʝʡʩʪʚʠʝ 

ʚʝʱʠ, ʩʙʦʨʫ, ʦʙʨʘʙʦʪʢʝ ʠ ʭʨʘʥʝʥʠʶ ʜʘʥʥʳʭ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʄʉʕ-ʊ  ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʶ ʘʩʧʝʢʪʘʤ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʤʝʞʩʦʝʜʠʥʝʥʠʡ, ʥʝʞʝʣʠ ʧʨʠʣʦʞʝʥʠʷʤ IoT. 

ʉʭʝʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʚʝʱʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.4. ʀʟ 

ʨʠʩʫʥʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʳʝ ʚʝʱʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʠʭ ʬʠʟʠʯʝʩʢʠʭ ʚʦʧʣʦʱʝʥʠʡ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ/ʚʝʱʘʤ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʫʤ ʦʜʠʥ 

ʚʠʨʪʫʘʣʴʥʳʡ ʦʙʲʝʢʪ. ʇʨʠ ʵʪʦʤ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʤʝʥʥʦ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʦʙʠʨʘʪʴ ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʝʸ ʧʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʩʝʪʷʤ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʯʝʨʝʟ ʰʣʶʟʳ ʠ ʯʝʨʝʟ ʩʝʪʴ; ʙʝʟ ʰʣʶʟʦʚ, ʥʦ ʯʝʨʝʟ ʩʝʪʴ; ʥʘʧʨʷʤʫʶ 

ʤʝʞʜʫ ʩʦʙʦʡ. ʈʝʢʦʤʝʥʜʘʮʠʷ Y.2060 ʦʧʠʩʳʚʘʝʪ ʨʘʟʣʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

http://ru.wikipedia.org/w/index.php?title=Auto-ID&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0%D1%87%D1%83%D1%81%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82
http://ru.wikipedia.org/w/index.php?title=%D0%AD%D1%88%D1%82%D0%BE%D0%BD,_%D0%9A%D0%B5%D0%B2%D0%B8%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Procter_%26_Gamble
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D1%86%D0%B5%D0%BF%D0%BE%D1%87%D0%BA%D0%B0%D0%BC%D0%B8_%D0%BF%D0%BE%D1%81%D1%82%D0%B0%D0%B2%D0%BE%D0%BA
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ʩʧʦʩʦʙʦʚ ʩʦʝʜʠʥʝʥʠʡ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʄʉʕ-ʊ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 

IoT ʤʥʦʞʝʩʪʚʘ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ, ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ (ad-hoc) ʠ ʷʯʝʠʩʪʳʭ (mesh) ʩʝʪʝʡ. ʋʢʘʟʘʥʥʳʝ ʩʝʪʠ ʩʚʷʟʠ ʧʝʨʝʥʦʩʷʪ 

ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʜʘʶʪ ʢʦʤʘʥʜʳ ʦʪ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʢ ʫʩʪʨʦʡʩʪʚʘʤ.  

 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥr ʝ 

ʩʝʪʠ

ʌʠʟʠʯʝʩʢʠʡ ʤʠʨ ʀʥʬʦʨʤʘʮʠʦʥʥr ʡ ʤʠʨ

ʫʩʪʨʦʡʩʪʚʦ

ʣhʁ ʟ

ʬʠʟʠʯʝʩʢʠʡ ʦʙ̡ʝʢʪ

ʚʠʨʪʫʘʣɹʥr ʡ ʦʙ̡ʝʢʪ

ʩʚ̫ʟɹ

ʩʦʦʪʚʝʪʩʪʚʠʝ

ʘ

b

c

ʩʚ̫ʟɹ ʯʝʨʝʟ hʣʁ ʟ

ʩʚ̫ʟɹ ʙʝʟ hʣʁ ʟʘ

ʧʨ̫ʤʘ̫ ʩʚ̫ʟɹ

a

b

c

 
ʈʠʩ. 1.4 ï ʉʭʝʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʚʝʱʝʡ (ʠʩʪʦʯʥʠʢ: ʄʉʕ-ʊ 

Y.2060) 
 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʱʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘ  ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ 

ʧʦʣʥʦʮʝʥʥʳʤʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ çʩʠʩʪʝʤʳ-ʥʘ-

ʢʨʠʩʪʘʣʣʝè, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʙʣʦʢʦʤ 

ʩʝʥʩʦʨʠʥʛʘ/ʟʦʥʜʠʨʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʙʣʦʢʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ʉʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʧʦʥʷʪʠʷ çʀʥʪʝʨʥʝʪ ʚʝʱʝʡè ʠ çʠʥʪʝʨʥʝʪ-ʚʝʱʴè. ʇʦʜ ʠʥʪʝʨʥʝʪ-ʚʝʱʴʶ 

ʧʦʥʠʤʘʝʪʩʷ ʣʶʙʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ: 

 ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩ ʮʝʣʴʶ ʧʝʨʝʜʘʯʠ ʠʣʠ ʟʘʧʨʦʩʘ ʢʘʢʠʭ-ʣʠʙʦ ʜʘʥʥʳʭ, 

 ʠʤʝʝʪ ʢʦʥʢʨʝʪʥʳʡ ʘʜʨʝʩ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʚʝʱʴʶ, 

 ʠʤʝʝʪ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʀʥʪʝʨʥʝʪ-ʚʝʱʠ ʠʤʝʶʪ ʝʜʠʥʳʡ ʧʨʦʪʦʢʦʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʣʶʙʦʡ 

ʫʟʝʣ ʩʝʪʠ ʨʘʚʥʦʧʨʘʚʝʥ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʚʦʠʭ ʩʝʨʚʠʩʦʚ. ʅʘ ʧʫʪʠ ʧʝʨʝʭʦʜʘ ʢ ʚʦʧʣʦʱʝʥʠʶ 

ʠʜʝʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩʪʦʷʣʘ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʦʪʦʢʦʣʦʤ IPv4, ʨʝʩʫʨʩ ʩʚʦʙʦʜʥʳʭ 

ʩʝʪʝʚʳʭ ʘʜʨʝʩʦʚ ʢʦʪʦʨʦʛʦ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʨʧʘʣ ʩʝʙʷ. ʆʜʥʘʢʦ ʧʦʜʛʦʪʦʚʢʘ ʢ 

ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʚʝʨʩʠʠ ʧʨʦʪʦʢʦʣʘ IPv6 ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʠ 

ʧʨʠʙʣʠʞʘʝʪ ʠʜʝʶ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʢ ʨʝʘʣʴʥʦʩʪʠ. 

ʂʘʞʜʳʡ ʫʟʝʣ ʩʝʪʠ ʠʥʪʝʨʥʝʪ-ʚʝʱʝʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʡ ʩʝʨʚʠʩ, ʦʢʘʟʳʚʘʷ ʥʝʢʫʶ ʫʩʣʫʛʫ 

ʧʦʩʪʘʚʢʠ ʜʘʥʥʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʟʝʣ ʪʘʢʦʡ ʩʝʪʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʢʦʤʘʥʜʳ ʦʪ ʣʶʙʦʛʦ 

ʜʨʫʛʦʛʦ ʫʟʣʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʠʥʪʝʨʥʝʪ-ʚʝʱʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ 

ʨʝʰʘʪʴ ʩʦʚʤʝʩʪʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ. ʀʥʪʝʨʥʝʪ-ʚʝʱʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʣʦʢʘʣʴʥʳʝ 

ʩʝʪʠ, ʦʙʲʝʜʠʥʸʥʥʳʝ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʟʦʥʦʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʬʫʥʢʮʠʝʡ. 

 

1.3 ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ IoT  
 

ɺʦʧʨʦʩʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (ʄ2ʄ, RFID, ʚʩʝʧʨʦʥʠʢʘʶʱʠʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ ʠ ʜʨ.) ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʘʣʴʷʥʩʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ 

ʦʧʝʨʘʪʦʨʦʚ, ʧʘʨʪʥʝʨʩʢʠʝ ʧʨʦʝʢʪʳ. ɺ ʮʝʣʦʤ ʜʣʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʢʘʢ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʳ ʩʘʤʳʝ ʦʙʱʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ 

ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʙʫʜʝʪ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʡ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ 

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

ɺ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʢʪʦʨʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʶʟʘ ʵʣʝʢʪʨʦʩʚʷʟʠ (ʄʉʕ-ʊ) ʠʤʝʶʪʩʷ ʪʨʠ ʛʣʦʙʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚʳ GSI (Global Standards 
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Initiative). ʇʦʜ ʛʣʦʙʘʣʴʥʦʡ ʠʥʠʮʠʘʪʠʚʦʡ ʧʦʥʠʤʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʢʦʤʠʩʩʠʷʤʠ ʄʉʕ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ ʧʣʘʥʦʤ ʨʘʙʦʪʳ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʠʥʠʮʠʘʪʠʚ ʧʦʩʚʷʱʝʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ï IoT-GSI (Global Standards Initiative on Internet of Things). ɼʚʝ ʜʨʫʛʠʝ 

ʛʣʦʙʘʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ï ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʝʪʝʡ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ NGN-GSI ʠ 

ʩʠʩʪʝʤ ʪʝʣʝʚʠʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʘ ʀʥʪʝʨʥʝʪ IPTV-GSI ï ʪʘʢʞʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ IP-ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʠ IoT-GSI. 

IoT-GSI ʩʪʨʦʠʪ ʩʚʦʶ ʨʘʙʦʪʫ ʥʘ ʦʩʥʦʚʝ ʫʩʠʣʠʡ ʄʉʕ-ʊ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʩʝʪʝʚʳʝ 

ʘʩʧʝʢʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (Network Identificator, NID), ʚʩʝʧʨʦʥʠʢʘʶʱʠʝ 

ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ (Ubiquitous Sensor Networks, USN), ʤʝʞʤʘʰʠʥʥʘʷ ʩʚʷʟʴ (M2ʄ), WEB ʚʝʱʝʡ 

(WoT) ʠ ʪ.ʧ. ɺ ʨʘʤʢʘʭ ʩʝʨʠʠ ʄʉʕ-ʊ Y.2ʭxx, ʧʦʩʚʷʱʝʥʥʦʡ ʩʝʪʷʤ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 

NGN, ʫʞʝ ʫʪʚʝʨʞʜʝʥʳ  ʧʝʨʚʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʀʥʪʝʨʥʝʪʫ ʚʝʱʝʡ: 

Y.2060 çʆʙʟʦʨ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡè, Y.2063 çʆʩʥʦʚʘ WEB ʚʝʱʝʡè ʠ Y.2069 çʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʠ ʜʨ.  

ɺ ʈʝʢʦʤʝʥʜʘʮʠʠ Y.2060 ʧʨʠʚʝʜʝʥʘ ʵʪʘʣʦʥʥʘʷ ʤʦʜʝʣʴ IoT, ʢʦʪʦʨʘʷ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ 

ʤʦʜʝʣʴ NGN ʠ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʙʘʟʦʚʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʨʦʚʥʷ (ʨʠʩ. 1.5): 

 ʫʨʦʚʝʥʴ ʧʨʠʣʦʞʝʥʠʡ IoT;  

 ʫʨʦʚʝʥʴ ʧʦʜʜʝʨʞʢʠ ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʩʣʫʛ;  

 ʩʝʪʝʚʦʡ ʫʨʦʚʝʥʴ; 

 ʫʨʦʚʝʥʴ ʫʩʪʨʦʡʩʪʚ. 

 

ʋʨʦʚʝʥɹ

ʧʨʠʣʦʞʝʥʠʡ

ʋʨʦʚʝʥɹ ʧʦʜʜʝʨʞʢʠ

ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʩʣʫʛ

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥɹ

ʋʨʦʚʝʥɹ ʫʩʪʨʦʡʩʪʚ

ʇʨʠʣʦʞʝʥʠ̫ IoT

ʆʙɦ ʘ̫ ʧʦʜʜʝʨʞʢʘ 

ʩʝʨʚʠʩʦʚ

ɼʦʧʦʣʥʠʪʝʣɹʥʘ̫ 

ʧʦʜʜʝʨʞʢʘ ʩʝʨʚʠʩʦʚ

ʉʝʪʝʚrʝ ʚʦʟʤʦʞʥʦʩʪʠ

ʊʨʘʥʩʧʦʨʪʥr ʝ ʚʦʟʤʦʞʥʦʩʪʠ

ɺʦʟʤʦʞʥʦʩʪʠ 

ʫʩʪʨʦʡʩʪʚ

ɺʦʟʤʦʞʥʦʩʪʠ 
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ʈʠʩ. 1.5 ï ʕʪʘʣʦʥʥʘʷ ʤʦʜʝʣʴ IʦT ʩʦʛʣʘʩʥʦ ʄʉʕ-ʊ Y.2060 
 

ʋʨʦʚʝʥʴ ʧʨʠʣʦʞʝʥʠʡ IoT ʚ ʈʝʢʦʤʝʥʜʘʮʠʠ Y.2060 ʜʝʪʘʣʴʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. 

ʋʨʦʚʝʥʴ ʧʦʜʜʝʨʞʢʠ ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʩʣʫʛ ʚʢʣʶʯʘʝʪ ʦʙʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ IoT ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʭʨʘʥʝʥʠʶ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʡ IoT ʠʣʠ ʛʨʫʧʧ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʚʢʣʶʯʘʝʪ ʩʝʪʝʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ (ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʩʝʪʠ ʜʦʩʪʫʧʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʫʧʨʘʚʣʝʥʠʷ 

ʤʦʙʠʣʴʥʦʩʪʴʶ, ʬʫʥʢʮʠʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʨʘʩʯʝʪʦʚ, AAA) ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ (ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʥʦʩʪʠ ʩʝʪʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʩʣʫʛ 

IoT). ʅʘʢʦʥʝʮ, ʫʨʦʚʝʥʴ ʫʩʪʨʦʡʩʪʚ ʚʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʰʣʶʟʘ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʷʤʦʡ ʦʙʤʝʥ ʩ ʩʝʪʴʶ ʩʚʷʟʠ, ʦʙʤʝʥ ʯʝʨʝʟ ʰʣʶʟ, 

ʦʙʤʝʥ ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʫʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ad-hoc ʩʝʪʴ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʳʡ ʦʩʪʘʥʦʚ ʠ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʰʣʶʟʘ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʧʦʜʜʝʨʞʢʫ ʤʥʦʞʝʩʪʚʘ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʫʩʪʨʦʡʩʪʚ (ʰʠʥʘ CAN, ZigBee, Bluetooth, WiFi ʠ ʜʨ.) 

ʠ ʜʣʷ ʩʝʪʝʡ ʜʦʩʪʫʧʘ/ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ (2G/3G, LTE, DSL ʠ ʜʨ.). ɼʨʫʛʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʰʣʶʟʘ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʢʦʥʚʝʨʩʠʠ ʧʨʦʪʦʢʦʣʦʚ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʪʦʢʦʣʳ ʠʥʪʝʨʬʝʡʩʦʚ 

ʫʩʪʨʦʡʩʪʚ ʠ ʩʝʪʝʡ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʜʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʨʦʚʥʷ ï ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʨʦʚʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʩʝ ʯʝʪʳʨʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʨʦʚʥʷ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʫʧʨʘʚʣʝʥʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʦʪʢʘʟʦʚ, ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʝʪʠ, ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʜʘʥʥʳʤʠ ʜʣʷ 

ʙʠʣʣʠʥʛʘ. ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ, ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʠ ʠʭ 
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ʪʦʧʦʣʦʛʠʷ, ʪʨʘʬʠʢ ʠ ʧʝʨʝʛʨʫʟʢʠ ʥʘ ʩʝʪʷʭ. ɺʦʟʤʦʞʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʘʚʠʩʷʪ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ɼʣʷ ʫʨʦʚʥʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʩʣʫʛ  ʦʧʨʝʜʝʣʝʥʳ 

ʬʫʥʢʮʠʠ AAA, ʘʥʪʠʚʠʨʫʩʥʘʷ ʟʘʱʠʪʘ, ʪʝʩʪʳ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ. ɼʣʷ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ï 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʪʦʢʦʣʦʚ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʅʘ ʫʨʦʚʥʝ ʫʩʪʨʦʡʩʪʚ ï ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ IoT-A (Internet of 

Things ï Architecture), ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʘʥʠʠ, ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʵʪʘʣʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩ ʦʧʠʩʘʥʠʝʤ ʦʩʥʦʚʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʙʳ ʧʦʟʚʦʣʠʣʘ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʥʦʨʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

IoT ʚ ʝʜʠʥʫʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ IoT-A (ʨʠʩ. 1.6) ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʦʜʝʣʠ ʄʉʕ (ʩʤ. ʨʠʩ. 

1.5), ʭʦʪʷ ʦʥʘ ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ, ʥʦ ʩʦʩʪʦʠʪ ʫʞʝ ʠʟ ʩʝʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʫʨʦʚʥʝʡ, ʜʦʧʦʣʥʷʝʤʳʭ ʜʚʫʤʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ (ʫʧʨʘʚʣʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ), ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ. 
ȵɖɎɑɔɌɋɓɎɥ
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                     ɕɖɔɜɋɗɗɆɒɎ IoT
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ȨɎɖɘəɆɑɢɓɡɋ ɗəɟɓɔɗɘɎ

ȷɋɖɈɎɗɡ IoT

ȰɔɒɒəɓɎɐɆɜɎɎ

ȹɗɘɖɔɏɗɘɈɆ
 

 
ʈʠʩ. 1.6 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʘʨʭʠʪʝʢʪʫʨʳ IoT-A 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʦʜʝʣʠ ʥʘ ʨʠʩ. 1.7, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʤʦʜʝʣʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʀʥʪʝʨʥʝʪʝ ʚʝʱʝʡ IoT-A ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʤʦʜʝʣʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ɺ ʤʦʜʝʣʠ ʘʨʭʠʪʝʢʪʫʨʳ IoT-A ʬʠʛʫʨʠʨʫʶʪ ʜʚʘ 

ʚʘʞʥʳʭ ʧʦʥʷʪʠʷ. ʉʝʪʴ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ 

ʧʝʨʝʜʘʯʠ ï ʤʝʥʝʝ 1 ʄʙʠʪ (ʥʘʧʨʠʤʝʨ, ʩʪʘʥʜʘʨʪ IEEE 802.15.4) ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ 

ʟʘʜʝʨʞʢʘʤʠ. ʉʝʪʴ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʜʝʩʷʪʢʠ ʄʙʠʪ/ʩ ʠ ʙʦʣʝʝ) ʠ ʧʦʭʦʞʘ ʥʘ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. 

ʈʘʟʣʠʯʠʝ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʩʝʪʝʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.7. 

ʉʝʪɹ ʐʣʁ ʟ ʀʥʪʝʨʥʝʪ ʐʣʁ ʟ ʉʝʪɹ

ʉʝʪɹ ʩ 

ʦʛʨʘʥʠʯʝʥʠ̫ʤʠ
ʐʣʁ ʟ ʐʣʁ ʟ

ʉʝʪɹ ʙʝʟ 

ʦʛʨʘʥʠʯʝʥʠʡ

ʉʝʪɹ ʩ 

ʦʛʨʘʥʠʯʝʥʠ̫ʤʠ

 ʉʪʘʥʜʘʨʪʥʘ̫ ʤʦʜʝʣɹ ʀʥʪʝʨʥʝʪʘ

ʄʦʜʝʣɹ IoT

 
ʈʠʩ. 1.7 ï ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʀʥʪʝʨʥʝʪʝ ʠ ʚ IoT 

 
 

1.4 ɸʨʭʠʪʝʢʪʫʨʘ IoT 
 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʪʷʤ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʘ ʚʦ ʤʥʦʛʦʤ ʩʭʦʞʘ ʩ ʠʟʚʝʩʪʥʦʡ ʯʝʪʳʨʝʭʩʣʦʡʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ NGN. IʦT 

ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʠ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ 

https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CDUQFjAA&url=http%3A%2F%2Fwww.iot-a.eu%2F&ei=JURZUZPvG8Wo4AT1-YAo&usg=AFQjCNG8X6TQ8sq7FjQN1fAo9nIU-tdLEg&bvm=bv.44442042,d.bGE
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CDUQFjAA&url=http%3A%2F%2Fwww.iot-a.eu%2F&ei=JURZUZPvG8Wo4AT1-YAo&usg=AFQjCNG8X6TQ8sq7FjQN1fAo9nIU-tdLEg&bvm=bv.44442042,d.bGE
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CDUQFjAA&url=http%3A%2F%2Fwww.iot-a.eu%2F&ei=JURZUZPvG8Wo4AT1-YAo&usg=AFQjCNG8X6TQ8sq7FjQN1fAo9nIU-tdLEg&bvm=bv.44442042,d.bGE
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ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɸʨʭʠʪʝʢʪʫʨʘ IʦT ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʷ (ʨʠʩ. 1.8), 

ʦʧʠʩʘʥʥʳʭ ʥʠʞʝ. 

 

 ȹȵȶȦȨȱȫȳȮȫ 
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ʈʠʩ. 1.8 ï ɸʨʭʠʪʝʢʪʫʨʘ IoT 
 

1.  ʋʨʦʚʝʥʴ ʩʝʥʩʦʨʦʚ ʠ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ. 

ʉʘʤʳʡ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ ʘʨʭʠʪʝʢʪʫʨʳ IoT ʩʦʩʪʦʠʪ ʠʟ çʫʤʥʳʭè (smart) ʦʙʲʝʢʪʦʚ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩ ʩʝʥʩʦʨʘʤʠ (ʜʘʪʯʠʢʘʤʠ). ʉʝʥʩʦʨʳ ʨʝʘʣʠʟʫʶʪ ʩʦʝʜʠʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʚʠʨʪʫʘʣʴʥʦʛʦ (ʮʠʬʨʦʚʦʛʦ) ʤʠʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. ʄʠʥʠʘʪʶʨʠʟʘʮʠʷ, ʧʨʠʚʝʜʰʘʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ 

ʘʧʧʘʨʘʪʥʳʭ ʩʝʥʩʦʨʦʚ, ʧʦʟʚʦʣʠʣʘ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʙʲʝʢʪʳ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʠʨʘ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʝʥʩʦʨʦʚ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʜʨ. ʉʝʥʩʦʨʳ ʤʦʛʫʪ 

ʠʤʝʪʴ ʥʝʙʦʣʴʰʫʶ ʧʘʤʷʪʴ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʳʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ. ʉʝʥʩʦʨ ʤʦʞʝʪ ʠʟʤʝʨʷʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʦʙʲʝʢʪʘ/ʷʚʣʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʠʭ ʚ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ. ʉʝʥʩʦʨʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʥʘʟʥʘʯʝʥʠʝʤ, ʥʘʧʨʠʤʝʨ, 

ʩʝʥʩʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʝʥʩʦʨʳ ʜʣʷ ʪʝʣʘ, ʩʝʥʩʦʨʳ ʜʣʷ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʩʝʥʩʦʨʳ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʜ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʝʥʩʦʨʦʚ ʪʨʝʙʫʝʪ ʩʦʝʜʠʥʝʥʠʷ ʩ ʘʛʨʝʛʘʪʦʨʦʤ ʩʝʥʩʦʨʦʚ (ʰʣʶʟʦʤ), ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ 

(LAN, Local Area Network), ʪʘʢʠʭ ʢʘʢ Ethernet ʠ Wi-Fi ʠʣʠ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʝʪʠ (PAN, Personal 

Area Network), ʪʘʢʠʭ ʢʘʢ ZigBee, Bluetooth ʠ ʫʣʴʪʨʘʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʥʘ 

ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʷʭ (UWB, Ultra-Wide Band). ɼʣʷ ʩʝʥʩʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʘʛʨʝʛʘʪʦʨʫ, ʠʭ ʩʚʷʟʴ ʩ ʩʝʨʚʝʨʘʤʠ/ʧʨʠʣʦʞʝʥʠʷʤʠ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ WAN, ʪʘʢʠʭ ʢʘʢ GSM, GPRS ʠ LTE. 

ʉʝʥʩʦʨʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʙʨʘʟʫʶʪ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ (WSN, Wireless 

Sensor Network). WSN ʥʘʙʠʨʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʩʝʥʩʦʨʦʚ ʩ ʧʦʜʜʝʨʞʢʦʡ ʨʘʙʦʪʳ ʦʪ ʙʘʪʘʨʝʡ ʠ ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ. 

2. ʋʨʦʚʝʥʴ ʰʣʶʟʦʚ ʠ ʩʝʪʝʡ. 

ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʩʦʟʜʘʚʘʝʤʳʭ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ IoT ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʤʠʥʠʘʪʶʨʥʳʤʠ ʩʝʥʩʦʨʘʤʠ, ʪʨʝʙʫʝʪ ʥʘʜʝʞʥʦʡ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʧʨʦʚʦʜʥʦʡ ʠʣʠ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʳ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʝʪʠ 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D1%8C_(%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
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ʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʤʝʞʤʘʰʠʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ M2M ʠ ʠʭ ʧʨʠʣʦʞʝʥʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʫʩʣʫʛ ʠ ʧʨʠʣʦʞʝʥʠʡ ʚ IoT ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʤʥʦʞʝʩʪʚʘ ʩʝʪʝʡ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʪʦʢʦʣʦʚ ʜʦʩʪʫʧʘ ʚ ʛʝʪʝʨʦʛʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʕʪʠ ʩʝʪʠ 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʧʦ ʟʘʜʝʨʞʢʝ, ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʘʥʥʳʡ ʫʨʦʚʝʥʴ ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʥʚʝʨʛʝʥʪʥʦʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʦʨʦʜʥʳʭ 

ʩʝʪʝʡ ʚ ʝʜʠʥʫʶ ʩʝʪʝʚʫʶ ʧʣʘʪʬʦʨʤʫ. ʂʦʥʚʝʨʛʝʥʪʥʳʡ ʘʙʩʪʨʘʢʪʥʳʡ ʩʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʚ IoT 

ʧʦʟʚʦʣʷʝʪ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʰʣʶʟʳ ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʚ 

ʦʜʥʦʡ ʩʝʪʠ ʥʝʟʘʚʠʩʠʤʦ ʠ ʩʦʚʤʝʩʪʥʦ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

3. ʉʝʨʚʠʩʥʳʡ ʫʨʦʚʝʥʴ  

ʉʝʨʚʠʩʥʳʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʧʨʠʟʚʘʥʥʳʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʟʥʝʩ ʦʧʝʨʘʮʠʠ ʚ IoT: ʧʦʜʜʝʨʞʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʠ 

ʙʠʟʥʝʩ ʜʝʷʪʝʣʴʥʦʩʪʠ (OSS/BSS, Operation Support System/Business Support System), ʨʘʟʣʠʯʥʦʡ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʠ ʪʝʢʩʪʦʚ, ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʘʥʘʣʠʪʠʢʘ ʠ ʜʨ.), ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘʤʠ (BRM, Business Rule 

Management), ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ  (BPM, Business Process Management) ʠ ʜʨ. 

4. ʋʨʦʚʝʥʴ ʧʨʠʣʦʞʝʥʠʡ 

ʅʘ ʯʝʪʚʝʨʪʦʤ ʫʨʦʚʥʝ ʘʨʭʠʪʝʢʪʫʨʳ IoT ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʢʪʦʨʦʚ ʠ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʵʥʝʨʛʝʪʠʢʘ, ʪʨʘʥʩʧʦʨʪ, 

ʪʦʨʛʦʚʣʷ, ʤʝʜʠʮʠʥʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʜʨ.). ʇʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ çʚʝʨʪʠʢʘʣʴʥʳʤʠè, ʢʦʛʜʘ 

ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

çʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠè, (ʥʘʧʨʠʤʝʨ, ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʧʘʨʢʦʤ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʘʢʪʠʚʦʚ ʠ ʜʨ.), 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ. ʂʦʥʢʨʝʪʥʳʝ IʦT 

ʧʨʠʣʦʞʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ 9. 

 

 

1.5 ɺʝʙ ʚʝʱʝʡ Woʊ  
 

ʉʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʷʚʣʷʝʪʩʷ ɺʝʙ ʚʝʱʝʡ (WEB of Things, WoT), 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ (çʚʝʱʝʡè) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʀʥʪʝʨʥʝʪ, ʪʘʢʠʭ ʢʘʢ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ 

(ʝʜʠʥʦʦʙʨʘʟʥʳʡ) ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʨʝʩʫʨʩʘ URI (Uniform Resource Identifier), ʧʨʦʪʦʢʦʣ 

ʧʝʨʝʜʘʯʠ ʛʠʧʝʨʪʝʢʩʪʘ HTTP (HyperText Transfer Protocol), ʩʪʠʣʴ ʧʦʩʪʨʦʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ REST (Representational State Transfer) ʠ ʜʨ. ʌʘʢʪʠʯʝʩʢʠ WoT 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʢʦʥʮʝʧʮʠʠ IoT ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʨʘʙʦʪʢʫ web-ʧʨʠʣʦʞʝʥʠʡ.  

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʜʘʥʥʳʝ ʩ ʫʤʥʳʭ ʚʝʱʝʡ ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʫʧʥʦ ʯʝʨʝʟ 

WWW-ʩʪʨʘʥʠʮʳ. ʅʘ ʨʠʩ. 1.9 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ, ʢʘʢ ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʫʶ ʩʪʨʘʥʠʮʫ ʚ 

ʠʥʪʝʨʥʝʪ ʯʝʨʝʟ ʙʨʘʫʟʝʨ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʘ ʩʚʝʪʘ ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʥʩʦʨʥʦʡ 

ʩʝʪʠ ʠʣʠ ʠʟʤʝʥʠʪʴ ʮʚʝʪ ʯʝʪʚʝʨʪʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʚ ʩʝʥʩʦʨʝ. 

http://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F


15 

 

ʏʪʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʝʥʩʦʨʘ, ʥʘʧʨʠʤʝʨ ʩʯʠʪrʚʘʥʠʝ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʘ ʩʚʝʪʘ

WEB-ʂʣʠʝʥʪ 

WEB-ʂʣʠʝʥʪ

ʋʧʨʘʚʣʝʥʠʝ ʘʢʪʫʘʪʦʨʦʤ, ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʩʚʝʪʦʜʠʦʜʘ

GET/ sensors/ light HTTP/ 1.1

Accept: ó/ô

HTTP/ 1.1 200 OK

Content ï Type: text/ plain

Content ï Lenght: 3

138

PUT/ actuators/leds/ 4HTTP/ 1.1

Content ï Type: text/ plain

Content ï Lenght: 7

0,255,0

HTTP/ 1.1 200 OK

 
ʈʠʩ. 1.9 ï ʇʨʠʤʝʨʳ ʚʝʙ-ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ  

 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ WoT: 

1. ʀʩʧʦʣʴʟʫʝʪ ʧʨʦʪʦʢʦʣ HTTP ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʥʝ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʘʢ ʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ WWW-ʫʩʣʫʛ. 

2. ʆʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʥʫʶ ʨʘʙʦʪʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ (ʩʤʘʨʪ) ʦʙʲʝʢʪʦʚ ʯʝʨʝʟ 

ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ REST (ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ RESTful API) ʠ ʚ ʮʝʣʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʩʫʨʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ROA (Resource-Oriented Architecture).  

3. ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʘʩʠʥʭʨʦʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʪʘʥʜʘʨʪʥʳʭ Web-ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ Atom, 

ʩʦʜʝʨʞʘʱʝʡ ʬʦʨʤʘʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʩʫʨʩʦʚ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ ʠ ʧʨʦʪʦʢʦʣ ʜʣʷ ʠʭ ʧʫʙʣʠʢʘʮʠʠ, 

ʠʣʠ Web-ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ Comet, ʧʨʠ 

ʢʦʪʦʨʦʡ ʧʦʩʪʦʷʥʥʦʝ HTTP-ʩʦʝʜʠʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʝʙ-ʩʝʨʚʝʨʫ ʦʪʧʨʘʚʣʷʪʴ ʜʘʥʥʳʝ ʙʨʘʫʟʝʨʫ 

ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʧʨʦʩʘ ʩʦ ʩʪʦʨʦʥʳ ʙʨʘʫʟʝʨʘ. 

ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ WoT ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʩʪʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʢʨʦʤʝ ʪʦʛʦ ʦʥʠ ʨʝʘʣʠʟʫʶʪ ʝʜʠʥʦʦʙʨʘʟʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʜʦʩʪʫʧʘ 

ʠ ʧʦʜʜʝʨʞʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʤʘʨʪ-ʦʙʲʝʢʪʦʚ. 

ʉ ʢʦʥʮʝʧʮʠʝʡ WoT ʧʝʨʝʢʣʠʢʘʝʪʩʷ ʠʜʝʷ ʉʝʤʘʥʪʠʯʝʩʢʦʡ ʧʘʫʪʠʥʳ (Semantic Web) ï ʵʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ WWW, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ, ʧʨʠʛʦʜʥʦʤ ʜʣʷ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʊʝʨʤʠʥ çʩʝʤʘʥʪʠʯʝʩʢʘʷ ʧʘʫʪʠʥʘè 

ʙʳʣ ʚʧʝʨʚʳʝ ʚʚʝʜʸʥ ʊʠʤʦʤ ɹʝʨʥʝʨʩʦʤ-ʃʠ (ʠʟʦʙʨʝʪʘʪʝʣʝʤ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ) ʚ ʤʘʝ 2001 

ʛʦʜʘ. ʂʦʥʮʝʧʮʠʷ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʘʫʪʠʥʳ ʙʳʣʘ ʧʨʠʥʷʪʘ ʠ ʧʨʦʜʚʠʛʘʝʪʩʷ ʂʦʥʩʦʨʮʠʫʤʦʤ 

ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ W3C (World Wide Web Consortium). 

ɺ ʦʙʳʯʥʦʡ ʇʘʫʪʠʥʝ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ HTML-ʩʪʨʘʥʠʮʘʭ, ʠʥʬʦʨʤʘʮʠʷ ʟʘʣʦʞʝʥʘ ʚ ʪʝʢʩʪʝ 

ʩʪʨʘʥʠʮ ʠ ʠʟʚʣʝʢʘʝʪʩʷ ʯʝʣʦʚʝʢʦʤ ʩ ʧʦʤʦʱʴʶ ʙʨʘʫʟʝʨʘ. ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʞʝ ʧʘʫʪʠʥʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʧʠʩʴ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ ʦʥʪʦʣʦʛʠʡ. ʇʦʜ 

ʦʥʪʦʣʦʛʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʬʦʨʤʘʣʴʥʦʝ ʷʚʥʦʝ ʦʧʠʩʘʥʠʝ ʧʦʥʷʪʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ (ʢʣʘʩʩʦʚ). ʆʥʪʦʣʦʛʠʷ ʚʤʝʩʪʝ ʩ ʥʘʙʦʨʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʦʚ 

ʦʙʨʘʟʫʝʪ ʙʘʟʫ ʟʥʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʘ-ʢʣʠʝʥʪ ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʚʣʝʢʘʪʴ 

ʠʟ ʧʘʫʪʠʥʳ ʬʘʢʪʳ ʠ ʜʝʣʘʪʴ ʠʟ ʥʠʭ ʣʦʛʠʯʝʩʢʠʝ ʟʘʢʣʶʯʝʥʠʷ. ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʧʘʫʪʠʥʘ ʨʘʙʦʪʘʝʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʦʙʳʯʥʦʡ ʇʘʫʪʠʥʦʡ ʠ ʥʘ ʝʸ ʦʩʥʦʚʝ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʪʦʢʦʣ HTTP ʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ URI. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʧʘʫʪʠʥʦʡ ʚ ʩʣʫʯʘʝ ʝʸ 

ʚʥʝʜʨʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʤʥʝʥʠʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʝʸ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. 

ʋʢʘʟʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʧʷʪʩʪʚʠʝʤ ʢ ʵʪʦʤʫ, ʥʘʯʠʥʘʷ ʩ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ (ʣʶʜʠ ʩʢʣʦʥʥʳ ʠʟʙʝʛʘʪʴ ʨʘʙʦʪʳ ʧʦ ʧʦʜʜʝʨʞʢʝ ʜʦʢʫʤʝʥʪʦʚ ʩ 

ʤʝʪʘʜʘʥʥʳʤʠ, ʦʪʢʨʳʪʳʤʠ ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠʩʪʠʥʥʦʩʪʠ ʤʝʪʘʜʘʥʥʳʭ ʠ ʪ. ʜ.). ʂʨʦʤʝ ʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʠʩʘʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʧʨʠʚʦʜʠʪ ʢ ʜʫʙʣʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. 

http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB%D1%8B_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/HTTP
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%83%D0%B7%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D1%83%D1%82%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%BD%D0%B5%D1%80%D1%81-%D0%9B%D0%B8,_%D0%A2%D0%B8%D0%BC
http://ru.wikipedia.org/wiki/2001_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/2001_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/2001_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%BE%D1%80%D1%86%D0%B8%D1%83%D0%BC_%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B9_%D0%BF%D0%B0%D1%83%D1%82%D0%B8%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%BE%D1%80%D1%86%D0%B8%D1%83%D0%BC_%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B9_%D0%BF%D0%B0%D1%83%D1%82%D0%B8%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%BE%D1%80%D1%86%D0%B8%D1%83%D0%BC_%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B9_%D0%BF%D0%B0%D1%83%D1%82%D0%B8%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/HTML
http://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%83%D0%B7%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B0%D0%BD%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%B5%D0%BD%D1%82_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%92%D1%8B%D0%B2%D0%BE%D0%B4_(%D1%80%D0%B0%D1%81%D1%81%D1%83%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5)
http://ru.wikipedia.org/wiki/HTTP
http://ru.wikipedia.org/wiki/URI
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ʂʘʞʜʳʡ ʜʦʢʫʤʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʟʜʘʥ ʚ ʜʚʫʭ ʵʢʟʝʤʧʣʷʨʘʭ: ʨʘʟʤʝʯʝʥʥʳʤ ʜʣʷ ʯʪʝʥʠʷ 

ʣʶʜʴʤʠ, ʘ ʪʘʢʞʝ ʚ ʤʘʰʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ.  

 

1.6 ʀʥʪʝʨʥʝʪ ʥʘʥʦ-ʚʝʱʝʡ 
 

ʅʘʥʦ-ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʝʣʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʠʥʠʘʪʶʨʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ 

ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʦʜʥʦʛʦ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʥʘʥʦ-ʤʝʪʨʦʚ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʥʘʥʦ-ʤʘʰʠʥʳ 

ʩʦʩʪʦʷʪ ʠʟ ʥʘʥʦ-ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʙʷ ʦʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ, 

ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʧʨʦʩʪʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʠʣʠ ʫʧʨʘʚʣʷʶʱʠʝ ʦʧʝʨʘʮʠʠ. 

ʂʦʦʨʜʠʥʘʮʠʷ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʘʥʦ-ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦʟʚʦʣʷʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʥʘʥʦ-ʩʝʪʠ. ɺ ʩʣʫʯʘʝ ʩʦʝʜʠʥʝʥʠʷ ʥʘʥʦ-ʫʩʪʨʦʡʩʪʚ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʝʪʷʤʠ ʠ 

ʀʥʪʝʨʥʝʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʦʚʘʷ ʩʝʪʝʚʘʷ ʧʘʨʘʜʠʛʤʘ, ʥʘʟʳʚʘʝʤʘʷ ʀʥʪʝʨʥʝʪʦʤ ʥʘʥʦ-ʚʝʱʝʡ. 

ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʥʦ-ʫʩʪʨʦʡʩʪʚ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʝʪʷʤʠ ʠ ʀʥʪʝʨʥʝʪʦʤ ʪʨʝʙʫʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʝʪʝʚʳʭ ʘʨʭʠʪʝʢʪʫʨ. ʅʘ ʨʠʩ. 1.10 ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʀʥʪʝʨʥʝʪʘ 

ʥʘʥʦ-ʚʝʱʝʡ ʚ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ï ʩʝʪʴ ʥʘ ʪʝʣʝ ʯʝʣʦʚʝʢʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʠ ʦʪʧʨʘʚʢʠ ʠʭ ʚ ʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ, ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʦʬʠʩʥʘʷ ʩʝʪʴ, 

ʩʦʝʜʠʥʷʶʱʘʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ.  

ȲɔɓɎɘɔɖɎɓɉ 

ɗɔɗɘɔɥɓɎɥ 

ɍɊɔɖɔɈɢɥ

Ȯɓɘɋɖɓɋɘ

ȳɆɓɔ əɍɋɑ

ȳɆɓɔ ɞɑɤɍ

ȳɆɓɔ ɍɈɋɓɔ

ȲɎɐɖɔ ɍɈɋɓɔ

ȳɆɓɔ-ɒɎɐɖɔ Ɏɓɘɋɖɚɋɏɗ

Ⱦɑɤɍ

Ⱦɑɤɍ

Ȯɓɘɋɖɓɋɘ

 
ʈʠʩ. 1.10 ï ʇʨʠʤʝʨʳ ʘʨʭʠʪʝʢʪʫʨʳ ʀʥʪʝʨʥʝʪʘ ʥʘʥʦ-ʚʝʱʝʡ 

 

ʉʝʪɹ ʥʘ ʪʝʣʝ ʯʝʣʦʚʝʢʘ ʩʦʩʪʦʠʪ ʠʟ ʥʘʥʦ-ʩʝʥʩʦʨʦʚ ʠ ʥʘʥʦ-ʘʢʪʫʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʪʧʨʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʯʝʨʝʟ ʚʥʝʰʥʠʡ ʰʣʶʟ ʚ ʤʝʜʠʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʥʘ ʥʘʥʦ-ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʣʝʢʫʣʳ, ʧʨʦʪʝʠʥʳ, ɼʅʂ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʦʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʢʣʝʪʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʥʦ-ʩʝʥʩʦʨʳ ʠ ʥʘʥʦ-ʘʢʪʫʘʪʦʨʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ ʯʝʣʦʚʝʢʘ ʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʥʘʥʦ-

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʥʦʚʦʡ ʩʝʪʝʚʦʡ ʧʘʨʘʜʠʛʤʝ ï ʀʥʪʝʨʥʝʪʝ ʥʘʥʦ-

ʚʝʱʝʡ. 

ɺʥʫʪʨʠʦʬʠʩʥʘʷ ʩʝʪʴ ʩʦʝʜʠʥʷʝʪ ʤʥʦʞʝʩʪʚʦ ʜʘʞʝ ʩʘʤʳʭ ʥʝʙʦʣʴʰʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʥʘʥʦ-

ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʣʶʙʳʭ 

ʚʝʱʝʡ, ʙʝʟ ʢʘʢʠʭ ʣʠʙʦ ʫʩʠʣʠʡ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʠʥʠʘʪʶʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʘʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʵʥʝʨʛʠʠ ʠʟ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪʘ ʥʘʥʦ-ʚʝʱʝʡ ʷʚʣʷʶʪʩʷ: 

1. ʅʘʥʦ-ʫʟʣʳ - ʤʠʥʠʘʪʶʨʥʳʝ ʠ ʧʨʦʩʪʝʡʰʠʝ ʥʘʥʦ-ʫʩʪʨʦʡʩʪʚʘ. ʇʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ 

ʧʨʦʩʪʝʡʰʠʝ ʨʘʩʯʝʪʳ, ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʘʤʷʪʴ ʠ ʦʛʨʘʥʠʯʝʥʥʫʶ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʦʚ. ʇʨʠʤʝʨʘʤʠ ʥʘʥʦ-ʫʟʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʥʦ-ʩʝʥʩʦʨʳ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʤ 

ʪʝʣʝ ʠʣʠ ʚʥʫʪʨʠ ʥʝʛʦ ʠʣʠ ʥʘʥʦ-ʫʩʪʨʦʡʩʪʚʘ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʧʦʚʩʝʜʥʝʚʥʳʝ ʦʢʨʫʞʘʶʱʠʝ ʥʘʩ  

ʚʝʱʠ ï ʢʥʠʛʠ, ʯʘʩʳ, ʢʣʶʯʠ ʠ ʪ.ʜ. 
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2. ʅʘʥʦ-ʰʣʶʟʳ ï  ʜʘʥʥʳʝ ʥʘʥʦ-ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʥʦ-ʫʟʣʘʤʠ ʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ 

ʦʪ ʥʘʥʦ-ʫʟʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʥʦ-ʰʣʶʟʳ ʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʥʘʥʦ-ʫʟʣʦʚ ʧʫʪʝʤ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʩʪʳʭ ʢʦʤʘʥʜ (ʚʢʣ./ʚʳʢʣ., ʨʝʞʠʤ ʩʥʘ, ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ ʠ ʪ.ʜ.). 

3. ʅʘʥʦ-ʤʠʢʨʦ ʠʥʪʝʨʬʝʡʩʳ ï ʫʩʪʨʦʡʩʪʚʘ, ʩʦʙʠʨʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʥʘʥʦ-ʰʣʶʟʦʚ, ʠ 

ʧʝʨʝʜʘʶʱʠʝ ʝʸ ʚʦ ʚʥʝʰʥʠʝ ʩʝʪʠ. ɼʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʥʘʥʦ-ʪʝʭʥʦʣʦʛʠʠ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʪʘʢ ʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʩʝʪʠ. 

4. ʐʣʶʟ ï ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʚʩʝʡ ʥʘʥʦ-ʩʝʪʠ ʯʝʨʝʟ ʩʝʪʴ 

ʀʥʪʝʨʥʝʪ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʩʝʪʠ ʩ ʩʝʥʩʦʨʘʤʠ ʥʘ ʪʝʣʝ ʯʝʣʦʚʝʢʘ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʪʨʘʥʩʣʠʨʫʶʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʫʞʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʚ 

ʤʝʜʠʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ. 

 

 

1.7 ʂʦʛʥʠʪʠʚʥʳʡ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ CIoT 
 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʡ ʧʘʨʘʜʠʛʤʦʡ, ʢʦʪʦʨʘʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʦʩʧʨʠʠʤʯʠʚʘ ʠ 

ʘʜʘʧʪʠʚʥʘ ʜʣʷ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʘʨʭʠʪʝʢʪʫʨ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ  ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʯʨʝʟʚʳʯʘʡʥʦ ʧʣʦʜʦʪʚʦʨʥʳʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ IoT ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʢʦʛʥʠʪʠʚʥʦʩʪʠ (ʣʘʪ. cognitio, çʧʦʟʥʘʥʠʝ, ʠʟʫʯʝʥʠʝ, 

ʦʩʦʟʥʘʥʠʝè) ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ CIoT (Cognitive Internet of 

Things). 

ʂʦʛʥʠʪʠʚʥʦʩʪʴ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʫ ʦʙʲʝʢʪʘ IoT ʩʣʝʜʫʶʱʠʭ ʦʙʱʠʭ ʩʚʦʡʩʪʚ:  

 ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʘʥʘʣʠʟʫ ʠ ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʫʯʸʪʦʤ ʠʤʝʶʱʝʛʦʩʷ ʦʢʨʫʞʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʠʤʝʷ ʚ ʚʠʜʫ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʳʧʦʣʥʷʝʤʳʤʠ ʟʘʜʘʯʘʤʠ; 

 ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʚʦʸ ʩʦʩʪʦʷʥʠʝ ʩʦʛʣʘʩʥʦ ʠʤʝʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʠʣʠ 

ʩʦʙʳʪʠʷʤ, ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠ ʟʥʘʥʠʡ ʦ ʧʨʝʜʳʜʫʱʠʭ ʩʦʩʪʦʷʥʠʷʭ; 

 ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʩʚʦʶ ʪʦʧʦʣʦʛʠʶ ʠ/ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʛʜʘ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚ ʨʘʤʢʘʭ ʪʝʢʫʱʝʡ ʧʦʣʠʪʠʢʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ ʠʣʠ 

ʠʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

 ʩʘʤʦʢʦʥʬʠʛʫʨʘʮʠʷ ʩ ʥʘʣʠʯʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ; 

 ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʝʛʦ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ, ʩ ʫʯʝʪʦʤ 
ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ï ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʧʨʠʥʠʤʘʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʦʪʚʝʪ ʥʘ 

ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʛʥʠʪʠʚʥʳʝ ʠʥʪʝʨʥʝʪ-ʚʝʱʠ ʩʤʦʛʫʪ: 

 ʠʩʧʦʣʴʟʦʚʘʪʴ  ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʦ ʩʚʦʝʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 
ʩʨʝʜʝ, ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ, ʥʘʧʨʠʤʝʨ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

GPS/ɻʃʆʅɸʉʉ;   

 ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʧʨʘʚʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ (ʠʥʪʝʨʥʝʪ-ʚʝʱʘʤʠ);  

 ʜʠʥʘʤʠʯʝʩʢʠ ʠ ʘʚʪʦʥʦʤʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʠ ʦʧʝʨʘʮʠʦʥʥʳʝ (ʨʘʙʦʯʠʝ) ʧʘʨʘʤʝʪʨʳ ʠ 
ʧʨʦʪʦʢʦʣʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʮʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʝʨʝʜʘʯʠ ʨʘʜʠʦʩʠʛʥʘʣʘ;  

ʦʙʫʯʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʠ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʣʠʪʠʢ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʩʦʟʜʘʥʠʷ IoT. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʂʦʥʮʝʧʮʠʷ CIoT  ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ IoT ʩ ʤʝʭʘʥʠʟʤʘʤʠ 

ʢʦʦʧʝʨʘʮʠʠ ʠ çʨʘʟʫʤʥʦʩʪʠè. ʆʙʲʝʢʪʳ CIoT ʩʤʦʛʫʪ ʩʦʩʪʘʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʩʦʩʪʦʷʥʠʠ ʠ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʠʭ ʦʙʲʝʢʪʦʚ, ʚʦʩʧʨʠʥʠʤʘʪʴ ʟʥʘʥʠʷ ʦʙ 

ʦʢʨʫʞʘʶʱʠʭ ʦʙʲʝʢʪʘʭ, ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʚʳʚʦʜʳ ʠʟ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʥʠʡ ʠ 
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ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʡʩʪʚʠʷ ʧʦ ʘʜʘʧʪʘʮʠʠ ʢ ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʫʩʣʦʚʠʷʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ  CIoT (ʨʠʩ 1.11) ʧʦʷʚʣʷʶʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʫʟʣʳ CN (cognitive node) ʠʣʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ CE (cognitive element), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʘʚʪʦʥʦʤʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ, 

ʥʘʧʨʠʤʝʨ, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ CE ʠʣʠ CN ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʜʦʤʝʥʳ ʘʚʪʦʥʦʤʥʦʩʪʠ AD (Autonomous Domain), 

ʛʜʝ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʠ ʤʦʛʫʪ ʢʦʦʧʝʨʠʨʦʚʘʪʴ ʩʚʦʸ ʧʦʚʝʜʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʝ CE ʠʣʠ ʉN ʩʦʭʨʘʥʷʝʪ 

ʩʚʦʡʩʪʚʦ ʘʚʪʦʥʦʤʥʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʥʦʛʠʝ ʜʦʤʝʥʳ AD ʤʦʛʫʪ ʪʨʘʥʩʛʨʘʥʠʯʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʢʦʦʧʝʨʠʨʦʚʘʪʴʩʷ ʯʝʨʝʟ ʤʫʣʴʪʠʜʦʤʝʥʥʫʶ ʢʦʦʧʝʨʘʮʠʶ MDC (Multi-

Domain Cooperation). ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʢʘʞʜʦʤ ʘʚʪʦʥʦʤʥʦʤ ʜʦʤʝʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʛʥʠʪʠʚʥʳʡ ʘʛʝʥʪ ʉɸ (Cognitive Agent), ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ CE ʠʣʠ 

CN ʚ ʩʚʦʝʤ ʜʦʤʝʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʦʤʝʥʦʚ ʚʦʟʤʦʞʥʦ ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʥʘ 

ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʛʦ ʢʦʛʥʠʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʤ ʜʦʤʝʥʝ AD ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʧʨʦʩʪʳʝ, ʥʝ ʢʦʛʥʠʪʠʚʥʳʝ ʫʟʣʳ, ʢʦʪʦʨʳʝ, ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʢʦʛʥʠʪʠʚʥʳʭ ʫʟʣʦʚ. 
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ʈʠʩ 1.11 ï ɸʨʭʠʪʝʢʪʫʨʘ ʢʦʛʥʠʪʠʚʥʦʛʦ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ CIoT 
 

ʆʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʭʝʤʳ ʢʦʛʥʠʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ VO (Virtual Object), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ ʠʣʠ ʦʙʲʝʢʪʘ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ RWO (Real-World Object), ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʠʪ  ʪʨʝʙʦʚʘʥʠʷʤ ʈʝʢʦʤʝʥʜʘʮʠʠ ʄʉʕ-ʊ Y.2060. ɺʠʨʪʫʘʣʴʥʳʡ ʦʙʲʝʢʪ 

ʜʠʥʘʤʠʯʝʩʢʠ ʩʦʟʜʘʝʪʩʷ ʠʣʠ ʫʜʘʣʷʝʪʩʷ, ʩʦʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʠʟʤʝʥʝʥʠʡ RWO. ɼʣʷ ʦʧʠʩʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʘʛʨʝʛʘʮʠʠ VO, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʭʝʤʝ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʢʦʥʮʝʧʮʠʠ ʢʦʤʧʦʟʠʪʥʳʭ (ʩʣʦʞʥʦʩʦʩʪʘʚʥʳʭ) ʚʠʨʪʫʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ CVO (Composite VO) (ʨʠʩ. 1.12).  



19 

 

ʂʦʤʧʦʟʠʪʥr ʡ ʚʠʨʪʫʘʣɹ ʥr ʡ ʦʙ̡ ʝʢʪ CVO 1
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ʈʠʩ. 1.12 ï ʉʭʝʤʘ ʢʦʛʥʠʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ CIoT ʥʘ ʧʨʠʤʝʨʝ ʦʧʪʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʦʢʘʟʘʥʠʷ 

ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʦʤʫ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʘʜʨʝʩʫ. ɹʦʣʴʥʦʡ ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʩʠʩʪʝʤʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʙʘʟʝ ʫʩʣʫʛʠ IoT. ʇʫʩʪʴ 

ʩʝʥʩʦʨʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʪʝʣʝ ʙʦʣʴʥʦʛʦ (çbody sensorè) ʟʘʬʠʢʩʠʨʦʚʘʣʘ ʨʝʟʢʦʝ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ï ʨʝʟʢʦʝ ʫʯʘʱʝʥʠʝ ʜʳʭʘʥʠʷ, 

ʧʫʣʴʩʘ, ʩʝʨʜʝʯʥʫʶ ʘʨʠʪʤʠʶ, ʧʨʠʟʥʘʢʠ ʦʙʤʦʨʦʢʘ. ʇʦʢʘʟʘʥʠʷ ʩʝʥʩʦʨʦʚ ï RWO, ʧʨʠʚʦʜʷʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ VO, ʩʚʷʟʘʥʥʳʭ ʩ RWO ʯʝʨʝʟ ʰʣʶʟ. ʉʧʝʮʠʘʣʴʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʪʨʘʥʩʣʷʮʠʠ ʧʦʢʘʟʘʥʠʡ ʩʝʥʩʦʨʦʚ ʦʙʨʘʙʘʪʳʚʘʝʪ ʫʢʘʟʘʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ VO ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʝʸ ʢ ʚʠʜʫ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ CVO, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ï ʤʝʜʠʮʠʥʩʢʠʤ ʮʝʥʪʨʦʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ ʟʘʧʨʦʩʘ ʠ ʩʦʚʧʘʜʝʥʠʷ ʩʠʪʫʘʮʠʠ RSM 

çRequest and Situation Matchingè. ʆʜʥʘʢʦ ʝʩʣʠ ʚ ʭʦʜʝ ʧʦʠʩʢʘ ʪʨʝʙʫʝʤʳʡ CVO ʥʝ ʥʘʡʜʝʥ, ʠʣʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʦʙʦʜʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴ (ʩʠʪʫʘʮʠʷ çʚʩʝ ʥʘ ʚʳʝʟʜʝè), ʪʦ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʮʝʜʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʜʨʫʛʦʡ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ VO, 

ʥʘʧʨʠʤʝʨ ʩʝʥʩʦʨ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʩʭʝʤʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʥʦʚʳʡ 

CVO ï ʩʣʫʞʙʘ ʩʧʘʩʝʥʠʷ ï  ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʣʠʟʦʩʪʠ ʩʠʪʫʘʮʠʠ ʢ ʦʧʘʩʥʦʡ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ɺ ʠʪʦʛʝ ʩʢʦʨʘʷ ʧʦʤʦʱʴ ʤʦʞʝʪ ʙʳʪʴ ʦʢʘʟʘʥʘ ʙʦʣʴʥʦʤʫ ʥʝ ʤʝʜʠʮʠʥʩʢʠʤ ʮʝʥʪʨʦʤ, ʘ 

ʩʣʫʞʙʦʡ ʩʧʘʩʝʥʠʷ, ʩʧʝʮʠʘʣʠʩʪʳ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʠʤʝʶʪ ʥʘʚʳʢʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʉ 

ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ çʫʤʥʦʤ ʛʦʨʦʜʝè, ʤʝʜʠʮʠʥʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʩʦʩʪʦʷʥʠʠ ʙʦʣʴʥʦʛʦ ʤʦʞʝʪ ʪʨʘʥʩʣʠʨʦʚʘʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ CVO ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥʪʨʘ ʠ ʥʘ 

CVO çʫʤʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷè ʩʣʫʞʙʳ ʩʧʘʩʝʥʠʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʪʨʝʚʦʞʥʦʝ ʩʦʦʙʱʝʥʠʝ 

ʪʨʘʥʩʣʠʨʫʝʪʩʷ ʥʘ CVO ʩʣʫʞʙʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʦʨʛʘʥʠʟʫʝʪ 

çʟʝʣʝʥʫʶ ʫʣʠʮʫè ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʤʘ ʙʦʣʴʥʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʥʘʷ ʩʠʪʫʘʮʠʷ 

ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʛʥʠʪʠʚʥʦʩʪʠ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʥʪʝʨʥʝʪʫ ʚʝʱʝʡ.  

 

 

1.8 ʉʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʪʝʨʥʝʪ-ʚʝʱʘʤʠ 
 

ʀʩʧʦʣʴʟʫʶʪ 3 ʩʧʦʩʦʙʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʪʝʨʥʝʪ-ʚʝʱʘʤʠ: 

1) ʧʨʷʤʦʡ ʜʦʩʪʫʧ; 

2) ʜʦʩʪʫʧ ʯʝʨʝʟ ʰʣʶʟ; 

3) ʜʦʩʪʫʧ ʯʝʨʝʟ ʩʝʨʚʝʨ. 
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ɺ ʩʣʫʯʘʝ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʠʥʪʝʨʥʝʪ-ʚʝʱʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʡ IP-ʘʜʨʝʩ ʠʣʠ 

ʩʝʪʝʚʦʡ ʧʩʝʚʜʦʥʠʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʢ ʥʠʤ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʠʟ ʣʶʙʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʥʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʚʝʙ-ʩʝʨʚʝʨʘ. ʀʥʪʝʨʬʝʡʩ ʩ ʪʘʢʠʤʠ ʚʝʱʘʤʠ 

ʦʙʳʯʥʦ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ web-ʨʝʩʫʨʩʘ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʙ-ʙʨʘʫʟʝʨʘ. ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʪʘʢʠʝ ʚʝʙ-ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʠʥʪʝʨʬʝʡʩ RESTful API ʜʣʷ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ WoT ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.13. ʂʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ IP-ʘʜʨʝʩ, 

ʨʘʙʦʪʘʝʪ ʢʘʢ ʚʝʙ-ʩʝʨʚʝʨ ʠ ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʬʝʡʩ RESTful API ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʜʘʥʥʳʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʜʠʥ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 

ʩʝʨʚʠʩ. ʇʨʠ ʪʘʢʦʤ ʦʙʲʝʜʠʥʝʥʠʠ  ʧʦʣʫʯʘʝʪʩʷ ʥʦʚʳʡ ʫʥʠʢʘʣʴʥʳʡ ʚʝʙ-ʩʝʨʚʠʩ, ʠʟʥʘʯʘʣʴʥʦ ʥʝ 

ʧʨʝʜʣʘʛʘʝʤʳʡ ʥʠ ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. 

ʇʦʠʩʢ ʀʥʪʝʛʨʘʮʠ̫ ɺʠʟʫʘʣʠʟʘʮʠ̫ 

RESTful API

Web-ʩʝʨʚʝʨ

RESTful API

Web-ʩʝʨʚʝʨ

Web - ʦʙʣʘʢʦ

Web-ʧʨʠʣʦʞʝʥʠ̫

 
 

ʈʠʩ. 1.13 ï ʇʨʷʤʦʡ ʜʦʩʪʫʧ ʢ IP-ʫʩʪʨʦʡʩʪʚʘʤ ʯʝʨʝʟ API 
 

ʅʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʦʯʝʚʠʜʥʳ: 

 ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʝʪʴ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʘʜʨʝʩ ʚ ʩʝʪʠ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʚʘʡʜʝʨʘ ʫʩʣʫʛʠ 
ʩʚʷʟʠ ʩ ʀʥʪʝʨʥʝʪʦʤ ʪʘʢʠʭ ʚʝʱʝʡ; ʜʨʫʛʠʤ ʚʳʭʦʜʦʤ ʠʟ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʝʪʝʚʦʛʦ ʧʩʝʚʜʦʥʠʤʘ IP-ʘʜʨʝʩʘ (alias), ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʚʝʱʠ ʢ 

ʩʧʝʮʠʘʣʴʥʦʤʫ ʩʝʨʚʝʨʫ ʩ ʟʘʧʨʦʩʦʤ ʦʙ ʦʙʥʦʚʣʝʥʠʠ ʩʝʪʝʚʦʛʦ ʘʜʨʝʩʘ ʧʦ ʧʩʝʚʜʦʥʠʤʫ; 

 ʣʠʤʠʪ ʧʦʜʢʣʶʯʝʥʠʡ ʢ ʫʩʪʨʦʡʩʪʚʫ ï ʚʳʟʚʘʥʦ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʩʚʷʟʠ ʠʥʪʝʨʥʝʪ-ʚʝʱʝʡ, 

ʘ ʪʘʢʞʝ ʠʭ ʩʣʘʙʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʧʫʪʸʤ 

ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʠʥʪʝʨʥʝʪ-ʚʝʱʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʝʱʝʡ ʢ ʩʪʘʙʠʣʴʥʦʤʫ ʠʩʪʦʯʥʠʢʫ ʩʚʷʟʠ ʩ ʀʥʪʝʨʥʝʪʦʤ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʙʦʣʴʰʝʤ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ ʪʘʢʦʡ ʚʝʱʴʶ ʠ ʯʘʩʪʦ ʚʳʥʫʞʜʘʝʪ ʜʝʣʘʪʴ ʪʘʢʠʝ ʚʝʱʠ 

ʩʪʘʮʠʦʥʘʨʥʳʤʠ, ʧʠʪʘʶʱʠʤʠʩʷ ʦʪ ʧʦʩʪʦʷʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ɽʩʣʠ ʠʥʪʝʨʝʥʪ-ʚʝʱʠ ʥʝ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʦʚ IP ʠ ʅʊʊʈ, ʘ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʯʘʩʪʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʥʘʧʨʠʤʝʨ Bluetooth ʠʣʠ ZigBee, ʪʦ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʥʠʤʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʀʥʪʝʨʥʝʪ-ʰʣʶʟ (ʨʠʩ. 1.14). ʆʥ ʷʚʣʷʝʪʩʷ ʚʝʙ-

ʩʝʨʚʝʨʦʤ, ʢʦʪʦʨʳʡ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ REST-API ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ IP-ʫʩʪʨʦʡʩʪʚʘʤʠ, ʠ 

ʧʨʝʦʙʨʘʟʫʝʪ ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʥʠʭ ʟʘʧʨʦʩʳ ʚ  ʟʘʧʨʦʩ ʢ ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ API ʫʩʪʨʦʡʩʪʚʘ, 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʵʪʦʤʫ ʰʣʶʟʫ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪ ʰʣʶʟʘ ʚ 

ʪʦʤ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʩʚʷʟʠ. 

http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
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ʇʦʠʩʢ ʀʥʪʝʛʨʘʮʠ̫ ɺʠʟʫʘʣʠʟʘʮʠ̫ 

API 1

BT

API 2

ZigBee

Web - ʦʙʣʘʢʦ

ʄʘʪʝʨʠʘʣɹʥr ʝ 

ʧʨʠʣʦʞʝʥʠ̫

RESTful API

Web - ʩʝʨʚʝʨ

çʋʤʥr ʡè hʣʁ ʟ

 
 

ʈʠʩ. 1.14 ï ɼʦʩʪʫʧ ʢ ʥʝ IP-ʫʩʪʨʦʡʩʪʚʘʤ ʯʝʨʝʟ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʰʣʶʟ 
 

ɼʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪ-ʚʝʱʘʤ ʯʝʨʝʟ ʰʣʶʟ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʷʝʪ ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʠʣʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ-ʚʝʱʝʡ 

ʩ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʪʦʢʦʣ IP, ʠʩʧʦʣʴʟʫʷ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ ʠʟ 

ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʜʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʨʦʪʦʢʦʣʦʚ. 

ʅʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʪʝ ʞʝ, ʯʪʦ ʠ ʚ ʩʣʫʯʘʝ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ, ʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʦʥʠ ʫʞʝ ʥʘ ʰʣʶʟ. 

ʊʨʝʪʴʷ ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚ ʚ IoT ʯʝʨʝʟ ʩʝʨʚʝʨ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ 

ʧʦʩʨʝʜʥʠʢʘ ʤʝʞʜʫ ʠʥʪʝʨʥʝʪ-ʚʝʱʘʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ 

ʧʦʩʨʝʜʥʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʜʘʥʥʳʭ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʝʨʚʝʨʘ ʠʣʠ ʛʨʫʧʧʳ ʩʝʨʚʝʨʦʚ, ʚ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ: 

 ʧʨʠʸʤ ʩʦʦʙʱʝʥʠʡ ʦʪ ʠʥʪʝʨʥʝʪ-ʚʝʱʝʡ ʠ ʧʝʨʝʜʘʯʘ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ; 

 ʭʨʘʥʝʥʠʝ ʧʨʠʥʷʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʸ ʦʙʨʘʙʦʪʢʘ; 

 ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʦʙʤʝʥʘ 
ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʠʥʪʝʨʥʝʪ-ʚʝʱʴʶ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʫʧʨʦʱʝʥʠʝ 

ʧʦʠʩʢʘ, ʢʦʥʪʨʦʣʷ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʨʘʟʥʳʤʠ çʚʝʱʘʤʠè. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʣʝʞʠʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ. ʂʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʠʤʝʶʱʝʝ ʜʦʩʪʫʧ ʚ 

ʩʝʪʴ ʀʥʪʝʨʥʝʪ (ʧʨʷʤʦʡ ʠʣʠ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ-ʰʣʶʟ), ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʩʠʩʪʝʤʝ, 

ʧʨʝʞʜʝ ʯʝʤ ʦʥʦ ʩʤʦʞʝʪ ʥʘʯʘʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ, ʪʘʢ ʢʘʢ ʦʪ ʥʠʭ ʥʝ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʬʫʥʢʮʠʡ web-ʩʝʨʚʝʨʘ. ʅʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʣʘʪʬʦʨʤʘʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʧʨʦʱʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ WoT. 

ʊʘʢʦʡ ʩʧʦʩʦʙ ʜʦʩʪʫʧʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʝʩʪʠ ʥʘʛʨʫʟʢʫ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʥʪʝʨʥʝʪ-

ʚʝʱʝʡ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʩʝʨʚʝʨ, ʪʝʤ ʩʘʤʳʤ ʨʘʟʛʨʫʞʘʷ ʩʣʘʙʳʡ ʨʘʜʠʦʢʘʥʘʣ ʩʚʷʟʠ 

ʠʥʪʝʨʥʝʪ-ʚʝʱʝʡ, ʧʝʨʝʥʦʩʷ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʦʚʦʜʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʄʝʪʦʜ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʝʨʚʝʨʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʜʸʞʥʳʝ ʩʨʝʜʩʪʚʘ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʨʥʝʪ-ʚʝʱʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʣʘʯʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ ʤʝʪʦʜ 

ʰʣʶʟʘ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʩ ʩʝʨʚʝʨʦʤ. 

ɺ ʀʥʪʝʨʥʝʪʝ ʚʝʱʝʡ ʰʣʶʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʷʤʦʡ ʩʚʷʟʠ ʠʥʪʝʨʥʝʪ-ʚʝʱʝʡ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʦ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʝʨʚʝʨʘ. ʐʣʶʟʳ ʩʣʫʞʘʪ 

ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʠʥʪʝʨʥʝʪ-ʚʝʱʝʡ ʩ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʴʶ ʠ ʩʚʷʟʴʶ ʩ 
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ʩʝʨʚʝʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʦʩʢʦʣʴʢʫ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʠʥʪʝʨʥʝʪ-

ʚʝʱʝʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚ ʦʩʥʦʚʥʦʤ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ, ʪʦ ʰʣʶʟʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʀʥʪʝʨʥʝʪʝ ʚʝʱʝʡ, ʘʥʘʣʦʛʠʯʥʳ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʷʭ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʰʣʶʟʦʚ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʦʯʢʫ 

ʜʦʩʪʫʧʘ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʠ ʢʘʞʜʘʷ ʠʟ ʦʙʲʝʜʠʥʷʝʤʳʭ ʩʝʪʝʡ ʧʦʜʢʣʶʯʝʥʘ ʢ ʪʘʢʦʤʫ 

ʢʦʤʧʴʶʪʝʨʫ. ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ ʩʪʦʠʤʦʩʪʴ ʠ ʛʨʦʤʦʟʜʢʦʩʪʴ. 

ʉʝʥʩʦʨʥʳʝ ʩʝʪʠ ʩʦʩʪʦʷʪ ʠʟ ʤʠʥʠʘʪʶʨʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʦ, ʦʜʥʘʢʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʩʝʥʩʦʨʥʘʷ ʩʝʪʴ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʪʝʨʷʝʪ ʩʚʦʡʩʪʚʦ 

ʘʚʪʦʥʦʤʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʪʝʧʝʨʴ ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʚ 

ʀʥʪʝʨʥʝʪ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ-ʰʣʶʟʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʩʦʝʜʠʥʠʪʴ ʩʝʥʩʦʨʥʫʶ ʩʝʪʴ ʩ ʙʣʠʞʘʡʰʝʡ ʧʨʦʚʦʜʥʦʡ ʩʝʪʴʶ, ʠʤʝʶʱʝʡ ʚʳʭʦʜ ʚ ʀʥʪʝʨʥʝʪ. 

ʊʘʢʦʡ ʧʨʦʚʦʜʥʦʡ ʩʝʪʴʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ Ethernet-ʩʝʪʴ. ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʚ ʩʝʙʝ 

ʧʨʠʸʤʦʧʝʨʝʜʘʪʯʠʢ, ʩʦʚʤʝʩʪʠʤʳʡ ʩ ʦʙʲʝʜʠʥʷʝʤʦʡ ʩʝʥʩʦʨʥʦʡ ʩʝʪʴʶ, ʧʦʨʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʩʝʪʠ Ethernet ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʘʢʝʪʦʚ ʦʜʥʦʡ 

ʩʝʪʠ ʚ ʬʦʨʤʘʪ ʜʨʫʛʦʡ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʦʪʣʠʯʘʝʪʩʷ ʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʴʶ, ʯʝʤ ʧʝʨʚʳʡ ʠ ʨʘʟʤʝʨ 

ʪʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝʙʦʣʴʰʦʡ, ʥʦ ʦʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ 

ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʥʝ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ. ʊʘʢʞʝ ʪʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʪʦʯʢʠ 

ʜʦʩʪʫʧʘ ʚ ʙʣʠʞʘʡʰʝʡ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. 

ʊʨʝʪʠʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ-ʰʣʶʟʘ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʤ ʠ ʩʘʤʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʦʯʢʫ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʕʪʦ ʚʦʟʤʦʞʥʦ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʋʩʪʨʦʡʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ 

ʦʜʥʦʛʦ ʧʨʠʸʤʦʧʝʨʝʜʘʪʯʠʢʘ, ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ ʩʝʥʩʦʨʥʦʡ ʩʝʪʴʶ ʠ ʚʪʦʨʦʛʦ ï ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʴʶ, ʚ ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʡ ʧʦʧʘʜʘʝʪ ʩʝʥʩʦʨʥʘʷ 

ʩʝʪʴ. ʊʘʢʠʤʠ ʩʝʪʷʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ GSM ʠʣʠ WiMAX. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʠ GSM ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʚ ʧʣʘʥʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʰʣʶʟʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʜʦʩʪʫʧ ʩʝʥʩʦʨʥʳʤ ʩʝʪʷʤ ʢ ʙʣʠʞʘʡʰʠʤ 

ʩʝʪʷʤ Wi-Fi ʜʣʷ ʧʦʠʩʢʘ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʫʶ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʸʥʥʫʶ  ʩʝʥʩʦʨʥʫʶ ʩʝʪʴ, ʪʦ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʝʪʠʡ ʩʧʦʩʦʙ. 

ɽʩʣʠ ʞʝ ʩʝʥʩʦʨʥʘʷ ʩʝʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʯʘʩʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʢʨʫʧʥʦʡ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʪʦ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʝʸ ʧʦʣʥʦʡ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʩʧʦʩʦʙʦʚ. 

 

1.9 ɿʨʝʣʦʩʪʴ ʢʦʥʮʝʧʮʠʠ IoT ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʪʝʭʥʦʣʦʛʠʡ 
 

ʀʟʚʝʩʪʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʧʘʥʠʷ Gartner ʩ 1995 ʛʦʜʘ ʨʝʛʫʣʷʨʥʦ ʩʦʩʪʘʚʣʷʝʪ 

ʛʨʘʬʠʢʠ ʮʠʢʣʘ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ S-ʦʙʨʘʟʥʘʷ ʢʨʠʚʘʷ ʠʣʠ ʢʨʠʚʘʷ ʭʘʡʧʘ
1
), 

ʛʜʝ ʦʪʤʝʯʘʝʪ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʥʘʰʣʠ ʩʚʦʶ ʥʠʰʫ ʠ ʧʨʦʜʦʣʞʠʣʠ ʫʚʝʨʝʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʢ 

ʢʦʪʦʨʳʤ ʧʨʦʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʠ ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʩʚʦʝʛʦ 

ʟʘʨʦʞʜʝʥʠʷ. ʅʘʯʠʥʘʷ ʩ 2011 ʛʦʜʘ Gartner ʧʦʤʝʱʘʝʪ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʚ ʦʙʱʠʡ ʮʠʢʣ ʟʨʝʣʦʩʪʠ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ çʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʠʛʛʝʨʘè ʩ ʫʢʘʟʘʥʠʝʤ ʩʨʦʢʘ 

ʩʪʘʥʦʚʣʝʥʠʷ ʙʦʣʝʝ 10 ʣʝʪ, ʘ ʚ 2012 ʛʦʜʫ ʙʳʣ ʚʳʧʫʱʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʮʠʢʣ ʟʨʝʣʦʩʪʠ ʜʣʷ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ IoT (ʨʠʩ. 1.15).  

ʂʦʥʝʯʥʦ, ʪʨʫʜʥʦ ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʘʪʴ, ʢʦʛʜʘ ʠʤʝʥʥʦ ʪʝʭʥʦʣʦʛʠʷ IoT ʜʦʩʪʠʛʥʝʪ ʧʦʣʥʦʡ 

ʟʨʝʣʦʩʪʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʦʯʝʚʠʜʥʳ ʠ ʵʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʫʪʚʝʨʞʜʘʪʴ, ʦʥ ʩʪʘʥʝʪ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ. 

                                                 
1
 ʘʥʛʣ. hype ï ʥʘʟʦʡʣʠʚʘʷ ʨʝʢʣʘʤʥʘʷ ʢʘʤʧʘʥʠʷ, ʟʘʷʚʣʷʶʱʘʷ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʜʚʠʛʘʝʤʳʡ ʪʦʚʘʨ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʝʥ 

ʙʳʪʴ ʫ ʢʘʞʜʦʛʦ 

http://dic.academic.ru/dic.nsf/ruwiki/80162
http://dic.academic.ru/dic.nsf/ruwiki/1430952
http://dic.academic.ru/dic.nsf/ruwiki/25269
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ʊʘʢ ʢʘʢ ʙʘʟʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʪʘʢʠʝ ʢʘʢ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ 

ʩʝʪʠ (Wireless Sensor Network, WSN), ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ (NFC, Near 

Field Communication) ʠ ʤʝʞʤʘʰʠʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʄ2ʄ, Machine-to-Machine), ʫʞʝ 

ʧʨʦʰʣʠ ʧʠʢ ʟʘʚʳʰʝʥʥʳʭ ʦʞʠʜʘʥʠʡ ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ï ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʠʣʣʶʟʠʡ, 

ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ  ʢʦʥʮʝʧʮʠʷ IoT ʧʦʣʫʯʠʣʘ ʩʪʘʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʙʫʜʫʱʝʤ, ʥʝʦʙʭʦʜʠʤʘ ʝʝ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ. ɸ ʵʪʦ ʩʣʫʯʠʪʴʩʷ, ʝʩʣʠ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘ 

ʧʨʘʢʪʠʢʝ ʥʦʚʳʝ, ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʣʶʙʳʭ ʚʝʱʝʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

 

 

ȭɆɕəɗɐ 

ɘɋɛɓɔɑɔɉɎɎ

ȵɎɐ ɍɆɈɡɞɋɓɓɡɛ

 ɔɌɎɊɆɓɎɏ

ñȩɑəɇɔɐɔɋ 

ɖɆɍɔɝɆɖɔɈɆɓɎɋò

ȵɑɆɘɔ 

ɕɖɔɊəɐɘɎɈɓɔɗɘɎ

ȴɇɖɆɇɔɘɐɆ 

ɗɈɋɖɛɇɔɑɢɞɎɛ 

ɒɆɗɗɎɈɔɈ ɊɆɓɓɡɛ

ȸɋɛɓɔɑɔɉɎɎ 

ɗɋɒɆɓɘɎɐɎ

ȷɐɔɖɔɗɘɢ ɕɋɖɋɊɆɝɎ

 ɊɆɓɓɡɛ Ɉ ɘɋɖɖɆɇɎɘ/ɗ

ȹɒɓɡɋ 

ɖɔɇɔɘɡ

ȵɖɋɔɇɖɆɍɔɈɆɓɎɋ 

çɖɋɝɢ-ɖɋɝɢè

WiMAX
ñȴɓ-ɑɆɏɓò 

əɕɖɆɈɑɋɓɎɋ 

ɊɆɓɓɡɒɎ Ɏ 

ɖɋɗəɖɗɆɒɎ

Ȯɓɘɋɖɓɋɘ 

Ɉɋɟɋɏ

Web 2.0

3D-ɕɋɝɆɘɢ
4G

ȴɇɑɆɝɓɡɋ 

ɈɡɝɎɗɑɋɓɎɥ

ȨɎɖɘəɆɑɢɓɡɋ ɒɆɐɋɘɡ 

Ɏ ɒɔɊɋɑɎ əɕɖɆɈɑɋɓɎɥ

Ȳ2Ȳ- ɘɋɛɓɔɑɔɉɎɎ

ȴɘɊɋɑɢɓɡɋ 

ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɋ 

əɗɘɖɔɏɗɘɈɆ Ɏ 

ɒɎɐɖɔɗɎɗɘɋɒɡ

3G

ȷɋɓɗɔɖɡ, 

ɊɆɘɝɎɐɎ, 

ɊɋɐɔɊɋɖɡ

ȷɎɗɘɋɒɡ ɒɔɓɎɘɔɖɎɓɉɆ, 

ɎɍɒɋɖɋɓɎɏ Ɏ 

əɕɖɆɈɑɋɓɎɥ ɊɆɓɓɡɒɎ

ȳɆɐɔɕɑɋɓɎɋ Ɏ 

ɛɖɆɓɎɑɎɟɋ ɊɆɓɓɡɛ

ȵɋɖɈɡɋ ɕɔɐɔɑɋɓɎɥ ɔɓ-

ɑɆɏɓ ɗɈɥɍɎ Ɏ ɕɋɖɋɊɆɝɎ 

ɊɆɓɓɡɛ

ȴ
Ɍ
Ɏ
Ɋ
Ɇ
ɓ
Ɏ
ɥ
 

ȾɎɖɔɐɔɋ ɕɖɎɒɋɓɋɓɎɋ ɘɋɛɓɔɑɔɉɎɎ 

ɓɆɝɆɑɔɗɢ ɎɑɎ ɕɖɔɎɍɔɏɊɋɘ Ɉ 

ɕɋɖɗɕɋɐɘɎɈɋ ɇɑɎɌɆɏɞɎɛ 2 ɑɋɘ

ȾɎɖɔɐɔɋ ɕɖɎɒɋɓɋɓɎɋ ɘɋɛɓɔɑɔɉɎɎ 

ɓɆɝɓɋɘɗɥ Ɉ ɕɋɖɗɕɋɐɘɎɈɋ 2 ï 5 ɑɋɘ

ȾɎɖɔɐɔɋ ɕɖɎɒɋɓɋɓɎɋ ɘɋɛɓɔɑɔɉɎɎ 

ɓɆɝɓɋɘɗɥ Ɉ ɕɋɖɗɕɋɐɘɎɈɋ 5 - 10 ɑɋɘ

ȾɎɖɔɐɔɋ ɕɖɎɒɋɓɋɓɎɋ ɘɋɛɓɔɑɔɉɎɎ 

ɓɆɝɓɋɘɗɥ ɇɔɑɋɋ ɝɋɒ ɝɋɖɋɍ 10 ɑɋɘ

Ȩɖɋɒɥ

ȵɋɖɎɔɊ 

ñɗɊɋɖɌɆɓɓɔɉɔò ɖɔɗɘɆ

 
ʈʠʩ. 1.15 ï ʎʠʢʣ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ IoT (ʠʩʪʦʯʥʠʢ: Gartner, 2012) 

 

1.10 ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ IʦT ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ 
ʪʝʭʥʦʣʦʛʠʷʤʠ 
 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʫʩʧʝʰʥʦʤ ʚʥʝʜʨʝʥʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠʛʨʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, 

ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʚʩʝʤʝʩʪʥʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ, ʩ ʢʦʪʦʨʳʤʠ IoT ʘʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ. ʕʚʦʣʶʮʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.16. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ IoT 

ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʚʦʧʣʦʱʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʩʠʩʪʝʤ ʄ2ʄ, ʚ ʙʣʠʞʘʡʰʝʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʙʘʟʝ ʯʠʧʩʝʪʦʚ ʩ ʫʣʴʪʨʘʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʤʠʥʠʘʪʶʨʥʳʭ RFID-

ʤʝʪʦʢ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ, ʘ ʟʘʪʝʤ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʩʝʪʠ (çʫʤʥʳʝè 

ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ).   

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&ved=0CGUQFjAG&url=http%3A%2F%2Fwww.gsmarena.com%2Fglossary.php3%3Fterm%3Dnfc&ei=D-pPUcjoGoqA4gT174DABQ&usg=AFQjCNE9nLiTzMKmaikivcJqiWbvwo0KPg&bvm=bv.44158598,d.bGE&cad=rja
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&ved=0CGUQFjAG&url=http%3A%2F%2Fwww.gsmarena.com%2Fglossary.php3%3Fterm%3Dnfc&ei=D-pPUcjoGoqA4gT174DABQ&usg=AFQjCNE9nLiTzMKmaikivcJqiWbvwo0KPg&bvm=bv.44158598,d.bGE&cad=rja
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&ved=0CGUQFjAG&url=http%3A%2F%2Fwww.gsmarena.com%2Fglossary.php3%3Fterm%3Dnfc&ei=D-pPUcjoGoqA4gT174DABQ&usg=AFQjCNE9nLiTzMKmaikivcJqiWbvwo0KPg&bvm=bv.44158598,d.bGE&cad=rja


24 

 

ȦɓɆɑɎɘɎɐɆ 

ȴɘɐɖɡɘɡɋ ɊɆɓɓɡɋ

ȮɓɘɋɑɑɋɐɘəɆɑɢɓɆɥ 

ɆɓɆɑɎɘɎɐɆ

ȦɓɆɑɎɘɎɐɆ Ɉ 

ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ
ȦɓɆɑɎɘɎɐɆ ɓɆ 

ɇɆɍɋ SaaS

ȶɆɗɕɖɋɊɋɑɋɓɓɡɋ 

ɒɆɞɎɓɓɡɋ ɈɡɝɎɗɑɋɓɎɥ

SaaS

IaaS

ȵɋɖɗɔɓɆɑɢɓɔɋ 

ɔɇɑɆɝɓɔɋ 

ɕɖɔɗɘɖɆɓɗɘɈɔ

ȷɘɆɓɊɆɖɘɡ ɇɋɍɔɕɆɗɓɔɗɘɎ ɔɇɑɆɝɓɡɛ 

ɗɎɗɘɋɒ

PaaS, ɗɋɐɘɔɖɎɆɑɢɓɡɋ ɕɖɎɑɔɌɋɓɎɥ

ȹɕɖɆɈɑɋɓɎɋ 

ɔɇɑɆɐɔɒ:

SLA

ȲɔɇɎɑɢɓɡɋ 

ɕɖɎɑɔɌɋɓɎɥ 

ȷɒɆɘɖɔɚɔɓɡ

ȩɆɊɌɋɘɡ

ȷɋɓɗɔɖɓɡɏ 

Ɏɓɘɋɖɚɋɏɗ

ȹɑɢɘɖɆɇəɐɎ

ȩɔɑɔɗɔɈɔɋ 

əɕɖɆɈɑɋɓɎɋ

ȹɕɖɆɈɑɋɓɎɋ 

ɌɋɗɘɆɒɎ
ȹɕɖɆɈɑɋɓɎɋ 

ɒɡɗɑɥɒɎ

ȾɎɖɔɐɔɕɔɑɔɗɓɆɥ 

ɒɔɇɎɑɢɓɆɥ ɕɋɖɋɊɆɝɆ 

ɊɆɓɓɡɛ, 3G

802.11 WiFi LTE

ȷɋɓɗɔɖɓɡɋ ɗɋɘɎ ɗ 

ɓɎɍɐɎɒ ɣɓɋɖɉɔ-

ɕɔɘɖɋɇɑɋɓɎɋɒ

ȷɆɒɔ-

ɈɔɗɗɘɆɓɆɈɑɎɈɆɤɟɎɋɗɥ 

ɗɋɘɎ

ȷɋɘɎ 

whitespace

SIEM 

ȵɖɋɊɔɘɈɖɆɟɋɓɎɋ ɕɔɘɋɖɢ 

ɊɆɓɓɡɛ

ȭɆɟɎɘɆ ɒɔɇɎɑɢɓɡɛ ɊɆɓɓɡɛ

ȪɔɈɋɖɋɓɓɆɥ ɕɑɆɘɚɔɖɒɆ
ȦɓɆɑɎɘɎɐɆ ɇɋɍɔɕɆɗɓɔɗɘɎ ɊɆɓɓɡɛ

ȵɖɔɉɖɆɒɒɓɡɋ ɗɋɘɎ

ȵɔɘɖɋɇɎɘɋɑɎ

ȲɋɊɎɆ-əɗɑəɉɎ

ȰɔɕɖɔɖɆɘɎɈɓɡɋ ɒɋɊɎɆ-əɗɑəɉɎ 

   ȹɕɖɆɈɑɋɓɎɋ ɔɓɑɆɏɓ ɖɋɕəɘɆɜɎɋɏ

ȦɓɆɑɎɘɎɐɆ ɒɋɊɎɆ-əɗɑəɉ

ȷɘɆɓɊɆɖɘɡ ɒɋɊɎɆ-əɗɑəɉ

ȹɒɓɡɋ ɍɊɆɓɎɥ

ȭɋɑɋɓɡɏ ɜɋɓɘɖ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ

ȮɓɘɋɑɑɋɐɘəɆɑɢɓɆɥ ɗɋɘɢ

802.11P (WAVE)

Wi-SUN
802.15.7 (VLC)

M2M ɗɈɥɍɢ
ȽɎɕɗɋɘɡ ɗɈɋɖɛ-

ɒɆɑɔɏ ɒɔɟɓɔɗɘɎ

ȮɓɘɋɉɖɎɖɔɈɆɓɓɆɥ 

ɗɋɓɗɔɖɓɆɥ ɗɋɘɢ

ȰɔɉɓɎɘɎɈɓɆɥ 

ɗɋɘɢ

ȹɒɓɆɥ ɣɐɔɓɔɒɎɐɆ
ȴɗɔɍɓɆɓɎɋ 

ɐɔɓɘɋɐɗɘɆ

eComm

eGov
M ï ȰɔɒɒɋɖɜɎɥ 

2011 2012 2013 2014 2015 2016

ȧɔɑɢɞɎɋ 

ɊɆɓɓɡɋ

ȴɇɑɆɝɓɡɋ 

ɈɡɝɎɗɑɋɓɎɥ

ȵɔɑɢɍɔɈɆɘɋɑɢɗɐɎɏ 

Ɏɓɘɋɖɚɋɏɗ

ȰɔɒɒəɓɎɐɆɜɎɎ 

ɇəɊəɟɋɉɔ

ȰɎɇɋɖ-

ɇɋɍɔɕɆɗɓɔɗɘɢ

ȷɔɜɎɆɑɢɓɡɋ 

ɒɋɊɎɆ

ICT Ɏ 

ɖɆɍɈɎɘɎɋ 

Ȯɓɘɋɖɓɋɘ 

Ɉɋɟɋɏ

ȳɔɈɆɥ 

ɜɎɚɖɔɈɆɥ 

ɣɐɔɓɔɒɎɐɆ

ɃɈɔɑɤɜɎɥ

 
ʈʠʩ. 1.16 ï ʕʚʦʣʶʮʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 
(ʠʩʪʦʯʥʠʢ: ʢʦʤʧʘʥʠʷ IDA, ʉʠʥʛʘʧʫʨ, 2012) 

 

 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big Data) 

 

ɼʦ ʥʘʯʘʣʘ XX ʚʝʢʘ ʦʙʲʝʤ ʟʥʘʥʠʡ ʫʜʚʘʠʚʘʣʩʷ ʢʘʞʜʦʝ ʩʪʦʣʝʪʠʝ, ʩʝʛʦʜʥʷ ʦʙʲʝʤ ʟʥʘʥʠʡ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʫʜʚʘʠʚʘʝʪʩʷ ʢʘʞʜʳʝ 2-3 ʛʦʜʘ. 70% ʚʩʝʡ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʷʚʠʣʦʩʴ 

ʧʦʩʣʝ ʠʟʦʙʨʝʪʝʥʠʷ ʀʥʪʝʨʥʝʪʘ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʨʘʜʠʢʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲʝʤ 

ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʘʟʣʠʯʥʳʝ ʩʝʥʩʦʨʳ). ɻʠʛʘʥʪʩʢʠʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ ʫʞʝ ʩʝʡʯʘʩ 

ʧʨʦʠʟʚʦʜʷʪ ʦʛʨʦʤʥʳʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʫʤʝʪʴ ʥʝ ʪʦʣʴʢʦ ʭʨʘʥʠʪʴ, ʥʦ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ, ʜʝʣʘʪʴ ʧʦ ʥʠʤ ʚʳʚʦʜʳ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ï ʠ ʚʩʝ ʵʪʦ ʩ ʫʯʝʪʦʤ ʥʝʪʦʯʥʦʩʪʠ 

ʢʘʢ ʦʨʠʛʠʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʧʨʦʮʝʜʫʨ ʦʙʨʘʙʦʪʢʠ. ɺ ʢʦʥʮʝ 2000-ʭ ʛʦʜʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ çʙʦʣʴʰʠʝ ʜʘʥʥʳʝè 

(ʘʥʛʣ. Big Data) ï ʵʪʦ ʩʝʨʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʦʛʨʦʤʥʳʭ ʦʙʲʸʤʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʨʝʜʝʣʷʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʣʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʪʤʝʯʘʶʪ çʪʨʠ Vè: ʦʙʲʸʤ (ʘʥʛʣ. volume, ʚ ʩʤʳʩʣʝ ʚʝʣʠʯʠʥʳ 

ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʸʤʘ), ʩʢʦʨʦʩʪʴ (ʘʥʛʣ. Velocity, ʚ ʩʤʳʩʣʘʭ ʢʘʢ ʩʢʦʨʦʩʪʠ ʧʨʠʨʦʩʪʘ, ʪʘʢ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ), ʤʥʦʛʦʦʙʨʘʟʠʝ (ʘʥʛʣ. 

variety, ʚ ʩʤʳʩʣʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ) (ʨʠʩ. 1.17).   

ʆʙ̡ ʝʤ  

ʈʘʟʥʦʦʙʨʘʟʠʝ 

ʉʢʦʨʦʩʪɹ 

ʊʝʨʘʙʘʡʪr    

ɿʘʧʠʩʠ    

ʊʨʘʥʟʘʢʮʠʠ

ʊʘʙʣʠʮr

ʌʘʡʣr

ɹʦʣɹ ʠhʝ 

ʜʘʥʥr ʝ

ʇʦʩʣʝʜʦʚʘʪʝʣɹʥʘ̫ 

ʆʪʣʦʞʝʥʥʘ̫ 

ɺ ʨʝʘʣɹʥʦʤ ʚʨʝʤʝʥʠ

ʇʦʪʦʢʦʚʘ̫

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥr ʝ 

ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥr ʝ

ʉʣʘʙʦ-ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥr ʝ

ɺʩʝ ʚʤʝʩʪʝ

 

http://ru.wikipedia.org/wiki/2000-%D0%B5
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʈʠʩ. 1.17 ï ʊʨʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 
 

ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʪ çʦʙʳʯʥʳʭè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʜʘʥʥʳʝ 

ʥʝʚʦʟʤʦʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) ʠ 

ʨʝʰʝʥʠʷʤʠ ʢʣʘʩʩʘ Business Intelligence ʠʟ-ʟʘ ʠʭ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɼʨʫʛʦʝ ʚʘʞʥʦʝ ʠʭ ʩʚʦʡʩʪʚʦ ï ʬʝʥʦʤʝʥʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ. ʊʘʢʠʝ ʧʦʧʫʣʷʨʥʳʝ ʟʘʜʘʯʠ, ʢʘʢ ʩʚʝʜʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ (Data Cleaning, Data Merging, De-deduplication), ʪʨʝʙʫʶʪ ʦʩʦʙʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʚ ʩʣʫʯʘʝ ʥʝʪʦʯʥʳʭ ʜʘʥʥʳʭ, ʦʩʦʙʝʥʥʦ ʜʘʥʥʳʭ ʦʛʨʦʤʥʳʭ ʨʘʟʤʝʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ çʙʦʣʴʰʠʝ ʜʘʥʥʳʝè, ʧʦʟʚʦʣʷʶʱʠʭ 

ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʠʧʘ ʠ ʦʙʲʝʤʘ.  

ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ 

ʦʢʘʞʝʪ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʪʦʨʛʦʚʣʝ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʩʬʝʨʘʭ ʠ ʦʪʨʘʩʣʷʭ, ʛʜʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʛʜʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʪʝʭʥʦʣʦʛʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

 

ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ (Cloud Computing) 

 

ʊʘʢ ʢʘʢ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʧʦʨʦʞʜʘʝʪ çʙʦʣʴʰʠʝ ʜʘʥʥʳʝè, ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ 

ʟʘʢʦʥʦʤʝʨʥʳʡ ʚʦʧʨʦʩ: ʛʜʝ ʠʭ ʭʨʘʥʠʪʴ ʠ ʯʝʤ ʦʙʨʘʙʘʪʳʚʘʪʴ? ʆʪʚʝʪʦʤ ʵʪʦʪ ʚʦʧʨʦʩ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ (ʉʉ, Cloud 

Computing). ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʘʨʝʥʜʫ ʫʩʣʫʛ ʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʚʤʝʩʪʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʋ ʩʠʩʪʝʤ CC 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʩʝʪʝʚʦʡ ʜʦʩʪʫʧ, ʧʫʣ ʨʝʩʫʨʩʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʠʣʠ 

ʨʘʩʰʠʨʝʥʠʷ ʠ ʠʟʤʝʨʷʝʤʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʉʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʤʦʜʝʣʠ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʦʙʣʘʢʦʚè): 

1. ʏʘʩʪʥʦʝ ʦʙʣʘʢʦ (ʘʥʛʣ. private cloud) ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʚʢʣʶʯʘʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ), ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ ʢʣʠʝʥʪʘʤʠ ʠ ʧʦʜʨʷʜʯʠʢʘʤʠ ʜʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʏʘʩʪʥʦʝ ʦʙʣʘʢʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʘʢ ʩʘʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ (ʠʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʠʭ 

ʢʦʤʙʠʥʘʮʠʠ), ʠ ʦʥʦ ʤʦʞʝʪ ʬʠʟʠʯʝʩʢʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʚʥʝ ʶʨʠʩʜʠʢʮʠʠ 

ʚʣʘʜʝʣʴʮʘ. 

2. ʇʫʙʣʠʯʥʦʝ ʦʙʣʘʢʦ (ʘʥʛʣ. public cloud) ï ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʩʚʦʙʦʜʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʦʡ. ʇʫʙʣʠʯʥʦʝ ʦʙʣʘʢʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ, ʥʘʫʯʥʳʭ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ (ʠʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʠʭ ʢʦʤʙʠʥʘʮʠʠ). ʇʫʙʣʠʯʥʦʝ ʦʙʣʘʢʦ ʬʠʟʠʯʝʩʢʠ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʶʨʠʩʜʠʢʮʠʠ ʚʣʘʜʝʣʴʮʘ ï ʧʦʩʪʘʚʱʠʢʘ ʫʩʣʫʛ. 

3. ɻʠʙʨʠʜʥʦʝ ʦʙʣʘʢʦ (ʘʥʛʣ. hybrid cloud) ï ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʯʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ (ʯʘʩʪʥʳʭ, ʧʫʙʣʠʯʥʳʭ ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʳʭ), ʦʩʪʘʶʱʠʭʩʷ 

ʫʥʠʢʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʥʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʤʠ ʠʣʠ ʯʘʩʪʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

4. ʆʙʱʝʩʪʚʝʥʥʦʝ ʦʙʣʘʢʦ (ʘʥʛʣ. community cloud) ï ʚʠʜ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʟ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ ʦʙʱʠʝ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ, ʤʠʩʩʠʠ, ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʦʣʠʪʠʢʠ, ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʟʣʠʯʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ). ʆʙʱʝʩʪʚʝʥʥʦʝ ʦʙʣʘʢʦ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ 

ʚ ʢʦʦʧʝʨʘʪʠʚʥʦʡ (ʩʦʚʤʝʩʪʥʦʡ) ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʜʥʦʡ ʠʣʠ ʙʦʣʝʝ 

ʠʟ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʦʙʱʝʩʪʚʘ ʠʣʠ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ (ʠʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʠʭ ʢʦʤʙʠʥʘʮʠʠ), ʠ ʦʥʦ 

ʤʦʞʝʪ ʬʠʟʠʯʝʩʢʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʚʥʝ ʶʨʠʩʜʠʢʮʠʠ ʚʣʘʜʝʣʴʮʘ. 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0%D0%BC%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/Business_Intelligence
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%97%D0%B4%D1%80%D0%B0%D0%B2%D0%BE%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%B3%D0%BE%D0%B2%D0%BB%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʈʘʟʣʠʯʥʳʝ ʫʩʣʫʛʠ ʉʉ, ʦʙʦʟʥʘʯʘʝʤʳʝ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʘʢ XaaS (ʍ as a Service), ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʢʣʘʩʩʘʤ (ʨʠʩ. 1.18):  

 çʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʘʢ ʫʩʣʫʛʘè (IaaS, Infrastructure as a Service) ï ʘʨʝʥʜʘ ʤʦʱʥʦʩʪʠ 

ʩʝʨʚʝʨʦʚ ʠ ʝʤʢʦʩʪʠ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʎʆɼ); 

 çʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʘʢ ʫʩʣʫʛʘè (SaaS, Software as a Service) ï ʘʨʝʥʜʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ), ʢʦʪʦʨʦʝ ʟʘʧʫʩʢʘʝʪʩʷ çʠʟ ʦʙʣʘʢʘè; 

 çʧʣʘʪʬʦʨʤʘ, ʢʘʢ ʫʩʣʫʛʘè (PaaS, Platform as a Service) ï ʘʨʝʥʜʘ ʧʣʘʪʬʦʨʤʳ ʨʘʟʨʘʙʦʪʢʠ 

ʇʆ ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʠʣʠ  ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʫʩʣʫʛʠ ʩʠʩʪʝʤ ʉʉ (ʥʘʧʨʠʤʝʨ, BPaaS ï çʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʢʘʢ ʫʩʣʫʛʘè ʠʣʠ 

VSaaS ï çʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʢʘʢ ʫʩʣʫʛʘè), ʤʦʞʥʦ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʦʪʥʝʩʪʠ ʢ ʪʨʝʤ 

ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʢʣʘʩʩʘʤ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ. 
ʇʦʣɹʟʦʚʘʪʝʣʠ ʦʙʣʘʢʘ

ɺʝʙ-ʙʨʘʫʟʝʨ, ʤʦʙʠʣɹʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʪʦʥʢʠʡ ʢʣʠʝʥʪ, ʤɻʫʣ̫ʪʦʨ 

ʪʝʨʤʠʥʘʣʘ,...

SaaS

CRM, ʣɻʝʢʪʨʦʥʥʘ̫ ʧʦʯʪʘ, ʚʠʨʪʫʘʣɹʥr ʡ ʨʘʙʦʯʠʡ ʩʪʦʣ, ʦʙɦ ʝʥʠʝ, 

ʠʛʨr ,...

PaaS

ʉʨʝʜʘ ʚrʧʦʣʥʝʥʠ̫, ʙʘʟr ʜʘʥʥr ʭ, ʚʝʙ-ʩʝʨʚʝʨ, ʨʘʟʨʘʙʦʪʢʘ,...

IaaS

ɺʠʨʪʫʘʣɹʥr ʝ ʤʘh ʠʥr , ʩʝʨʚʝʨr , ʭʨʘʥʠʣʠɦ ʘ, ʙʘʣʘʥʩʠʨʦʚʢʠ 

ʥʘʛʨʫʟʢʠ, ʩʝʪɹ,...
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ʈʠʩ. 1.18 ï ʂʣʘʩʩʳ ʫʩʣʫʛ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

 
ɼʣʷ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʪʫʤʘʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ 

(Fog Computing). ʇʦʜ çʪʫʤʘʥʦʤè ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝ çʦʙʣʘʢʘè ʢ ʟʝʤʣʝ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ çʪʫʤʘʥè ð ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʝ ʛʜʝ-ʪʦ ʚ 

ʥʝʜʦʩʪʫʧʥʳʭ ʚʳʩʦʪʘʭ, ʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʥʘʩ ʩʨʝʜʝ. ʀʥʘʯʝ ʛʦʚʦʨʷ, Fog Computing ʥʝ 

ʘʣʴʪʝʨʥʘʪʠʚʘ, ʘ ʜʦʧʦʣʥʝʥʠʝ ʢ Cloud Computing, ʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʠ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ), ʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ Cloud 

ʦʢʘʞʝʪ ʫʩʣʫʛʫ Fog. 

ʊʫʤʘʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʜʦʧʦʣʥʷʪʁ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʪʁ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʤʥʳʭ ʚʝʱʝʡ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʙʣʘʯʥʳʤʠ ʎʆɼ ʚ ʚʠʜʝ ʪʨʝʭʫʨʦʚʥʝʚʦʡ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʟʘʥʠʤʘʶʪ ʪʳʩʷʯʠ ʦʙʣʘʯʥʳʭ ʎʆɼ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʴʝʟʥʳʭ, ʥʘʧʨʠʤʝʨ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ IoT. ʋʨʦʚʥʝʤ ʥʠʞʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʝʩʷʪʢʠ ʪʳʩʷʯ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʎʆɼ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ çʠʥʪʝʣʣʝʢʪè Fog Computing, ʘ ʥʘ 

ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʥʘʭʦʜʷʪʩʷ ʤʠʣʣʠʦʥʳ ʚr ʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʫʤʥʳʭ ʚʝʱʝʡ. 

Fog Computing ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʧʣʘʪʬʦʨʤʫ, ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʩʝʨʚʠʩʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʤʝʞʤʘʰʠʥʥʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ M2M: ʚʳʯʠʩʣʝʥʠʷ, ʭʨʘʥʝʥʠʝ ʠ ʩʝʪʴ. ɿʘʜʘʯʘ Fog Computing ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʠʣʣʠʘʨʜʦʚ ʫʩʪʨʦʡʩʪʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʦʙʣʘʯʥʳʤʠ ʎʆɼ. 

ʇʘʨʘʜʠʛʤʘ Fog Computing ʦʪʣʠʯʘʝʪʩʷ ʦʪ Cloud Computing ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ. 

1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʨʝʘʣʴʥʦʝ ʚʨʝʤʷ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʥʘ ʧʝʨʠʬʝʨʠʠ ʉʝʪʠ, 

ʧʨʠʯʝʤ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʦʨʜʠʥʘʪ ʪʦʛʦ ʤʝʩʪʘ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʠ 

ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʜʝʨʞʝʢ ʧʨʠ 

ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ, ʢ ʪʦʤʫ ʞʝ ʚ Fog Computing ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʢʦʥʚʝʨʛʝʥʮʠʷ ʜʚʫʭ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʜʦʣʛʦʝ ʚʨʝʤʷ ʘʚʪʦʥʦʤʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʠʩʪʝʤ ð ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

2. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ. 
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ʄʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʨʚʠʩʦʚ ʚ Fog Computing ʤʝʥʝʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʘ, ʯʝʤ ʜʣʷ 

ʦʙʣʘʢʦʚ, ʘ ʦʪʜʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʨʫʛ ʜʨʫʛʫ çʪʷʞʝʣʳʝè ʩʝʨʚʠʩʳ. 

3. ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ. 

ʋʩʪʨʦʡʩʪʚʘ, ʵʢʠʧʠʨʦʚʘʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʝʥʩʦʨʘʤʠ, ʤʦʛʫʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʛʠʛʘʥʪʩʢʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ.  

4. ʉʣʦʞʥʘʷ ʪʦʧʦʣʦʛʠʷ. 

ʄʠʣʣʠʦʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʫʟʣʦʚ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠ ʥʝ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʟʘʨʘʥʝʝ ʩʚʷʟʠ. 

4. ʄʦʙʠʣʴʥʦʩʪʴ ʠ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ. 

ʄʦʙʠʣʴʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ ʧʦʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, 

ʥʘʧʨʠʤʝʨ ʧʨʦʪʦʢʦʣʘ ʤʘʨʰʨʫʪʠʟʘʮʠʠ LISP (Locator/ID Separation Protocol), ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ IP-ʘʜʨʝʩʦʚ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʭʦʩʪʦʚ ʠ 

ʣʦʢʘʪʦʨʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʂʦʥʮʝʧʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʩʪʘʥʦʚʢʫ ʪʫʥʥʝʣʴʥʳʭ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʦʙʘʚʣʷʪʴ LISP-ʟʘʛʦʣʦʚʢʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʢʝʪʳ ʧʦ 

ʤʝʨʝ ʠʭ ʜʚʠʞʝʥʠʷ ʧʦ ʩʝʪʠ. 

 

ʇʦʚʩʝʤʝʩʪʥʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ (Ubiquitous Computing) 

 

ɺ 1991 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʣʘʙʦʨʘʪʦʨʠʠ Xerox PARC ʄʘʨʢ ɺʝʡʟʝʨ ʚʳʜʚʠʥʫʣ 

ʢʦʥʮʝʧʮʠʶ ʙʫʜʫʱʝʛʦ ʤʠʨʘ, çʙʦʛʘʪʦ ʠ ʥʝʟʘʤʝʪʥʦ ʥʘʩʳʱʝʥʥʦʛʦ ʩʝʥʩʦʨʘʤʠ, ʜʠʩʧʣʝʷʤʠ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʩʦʝʜʠʥʝʥʥʳʤʠ ʚ ʝʜʠʥʫʶ ʩʝʪʴ ʠ ʷʚʣʷʶʱʠʤʠ ʥʝʦʪʲʝʤʣʝʤʳʝ 

ʵʣʝʤʝʥʪʳ ʧʨʝʜʤʝʪʦʚ ʙʳʪʘè. ʌʠʟʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ 

ʧʦʷʚʠʣʘʩʴ ʢ ʢʦʥʮʫ 2000-ʭ ʛʦʜʦʚ ʧʦ ʤʝʨʝ ʪʦʪʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʝʰʝʚʳʭ ʠ 

ʤʠʥʠʘʪʶʨʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠ ʩʧʫʪʥʠʢʦʚʦʡ 

ʥʘʚʠʛʘʮʠʠ (ʨʠʩ. 1.19).  

ʇʦʚʩʝʤʝʩʪʥʳʡ (ʚʝʟʜʝʩʫʱʠʡ, ʚʩʝʧʨʦʥʠʢʘʶʱʠʡ, ʪʦʪʘʣʴʥʳʡ) ʢʦʤʧʴʶʪʠʥʛ, 

ʬʠʛʫʨʠʨʫʶʱʠʡ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜ ʪʝʨʤʠʥʘʤʠ çubiquitous computingè ʠ 

çpervasive computingè, ʧʦʧʨʦʩʪʫ ʦʟʥʘʯʘʝʪ ʩʦʟʜʘʥʠʝ ʚʝʟʜʝʩʫʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʤʦʛʘʶʱʠʭ ʚ ʝʞʝʜʥʝʚʥʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʫʪʠʥʝ ï ʜʦʤʘ, ʚ ʦʬʠʩʝ, ʚ 

ʙʦʣʴʥʠʮʝ, ʥʘ ʨʘʙʦʪʝ, ʚ ʜʦʨʦʛʝ. ʊʦʪʘʣʴʥʳʡ ʢʦʤʧʴʶʪʠʥʛ ʩʪʘʚʠʪ ʚʦ ʛʣʘʚʫ ʫʛʣʘ ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʧʦʣʫʯʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦ, 24 ʯʘʩʘ 

ʚ ʩʫʪʢʠ, 7 ʜʥʝʡ ʚ ʥʝʜʝʣʶ, ʧʨʠʯʝʤ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʘʤʦʛʦ ʨʘʟʥʦʛʦ ʨʦʜʘ ï ʦʪ ʥʘʫʯʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʜʦ ʫʧʨʘʚʣʝʥʠʷ ʢʫʭʦʥʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ ʧʝʨʩʦʥʘʣʴʥʦʡ 

ʧʦʤʦʱʠ (Personal Assistance System, PAS) ʧʦʤʦʛʘʝʪ ʧʨʝʩʪʘʨʝʣʳʤ ʚ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʦʙʲʝʜʠʥʷʶʱʝʡ RFID-ʨʠʜʝʨʳ, ʤʝʜʪʝʭʥʠʢʫ ʩ Bluetooth-

ʠʥʪʝʨʬʝʡʩʦʤ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʘʧʧʘʨʘʪʫʨʫ, ʦʪʩʣʝʞʠʚʘʶʱʫʶ ʧʝʨʝʤʝʱʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʚ ʞʠʣʠʱʝ, ʜʘʪʯʠʢʠ ʧʘʜʝʥʠʷ, ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪ.ʧ. 
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ʈʠʩ. 1.19 ï ʕʚʦʣʶʮʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ: ʤʝʡʥʬʨʝʡʤʳ (ʢʨʠʚʘʷ 1) ï ʦʜʠʥ 
ʢʦʤʧʴʶʪʝʨ, ʤʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ (ʢʨʠʚʘʷ 2) ï ʦʜʠʥ 
ʢʦʤʧʴʶʪʝʨ, ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴ; ʧʦʚʩʝʤʝʩʪʥʳʡ ʢʦʤʧʴʶʪʠʥʛ (ʢʨʠʚʘʷ 3) ï ʦʜʠʥ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʤʥʦʛʦ ʢʦʤʧʴʶʪʝʨʦʚ 
 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʪʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʠʥʛʘ: 

1) ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʫʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʤʝʷ ʚ ʚʠʜʫ 

ʦʢʨʫʞʘʶʱʠʝ ʥʘʩ ʥʘ ʨʘʙʦʪʝ, ʚ ʪʨʘʥʩʧʦʨʪʝ, ʜʦʤʘ ʫʩʪʨʦʡʩʪʚʘ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ; 

2) ʥʝʚʠʜʠʤʦʩʪʴ (ʫʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ) ï ʤʠʥʠʤʘʣʴʥʦʝ ʦʪʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʦʢʨʫʞʘʶʱʠʤʠ ʚʝʱʘʤʠ; 

3) ʤʝʩʪʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ï ʣʶʙʘʷ ʪʦʯʢʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʫʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʜʝʣʘʥʘ ʥʘʩʪʦʣʴʢʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦ "ʤʦʱʥʦʡ", ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʣʴʟʦʚʘʪʝʣʶ; 

4) ʤʘʩʢʠʨʦʚʘʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ï ʧʦʜ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʢʘʢ ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʧʣʘʥʝ (ʥʘʟʳʚʘʝʤʳʝ, ʦʙʳʯʥʦ, ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ), ʪʘʢ ʠ ʥʝ ʪʝʭʥʠʯʝʩʢʠʝ ï 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʂ ʵʪʦʤʫ ʤʦʞʥʦ ʝʱʝ ʜʦʙʘʚʠʪʴ ʟʥʘʥʠʝ ʢʦʥʪʝʢʩʪʘ, ʪ.ʝ. ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʫʤʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝ "ʚʩʣʝʧʫʶ", ʘ ʧʨʝʜʩʪʘʚʣʷʷ ʩʝʙʝ, ʩʦʟʥʘʚʘʷ ʢʦʥʪʝʢʩʪ. ɺ 

ʥʝʢʦʪʦʨʦʤ ʦʪʥʦʰʝʥʠʠ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʚʦʡʩʪʚʫ ʥʝʚʠʜʠʤʦʩʪʠ, ʦʜʥʘʢʦ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, 

ʜʦʣʞʝʥ ʩʫʱʝʩʪʚʦʚʘʪʴ ʨʘʟʫʤʥʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʥʝʚʠʜʠʤʦʩʪʴʶ ʠ ʟʥʘʥʠʝʤ ʢʦʥʪʝʢʩʪʘ. 

 

 

1.11 ʅʘʧʨʘʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ IoT  
 

ʅʘ ʦʩʥʦʚʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝʚʦʟʤʦʞʥʳʝ çʫʤʥʳʝè (smart) 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ (ʨʠʩ. 1.20): 

 çʋʤʥʘʷ ʧʣʘʥʝʪʘè ï ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʙʫʢʚʘʣʴʥʦ çʜʝʨʞʘʪʴ ʨʫʢʫ ʥʘ ʧʫʣʴʩʝè ʧʣʘʥʝʪʳ: 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʫʧʫʱʝʥʠʷ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʭʦʟʷʡʩʪʚ, ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʨʫʛʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʘ ʟʥʘʯʠʪ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. 

 çʋʤʥʳʡ ʛʦʨʦʜè ï ʛʦʨʦʜʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ 

ʫʩʣʫʛʠ, ʪʘʢʠʝ ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʱʝʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ɾʂʍ, ʩʪʘʥʫʪ 

ʙʦʣʝʝ ʩʚʷʟʘʥʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ.  

 çʋʤʥʳʡ ʜʦʤè ï ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʜʦʤʝ, ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʞʠʣʴʮʘʤ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʢʦʤʬʦʨʪ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. 

 çʋʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘè ï ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʥʘʜʝʞʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʧʝʨʝʜʘʯʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʧʨʠʝʤʥʠʢʫ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ ʠ ʚ ʥʝʦʙʭʦʜʠʤʦʤ 

ʢʦʣʠʯʝʩʪʚʝ. 

 çʋʤʥʳʡ ʪʨʘʥʩʧʦʨʪè ï ʧʝʨʝʤʝʱʝʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ 

ʜʨʫʛʫʶ ʩʪʘʥʝʪ ʫʜʦʙʥʝʝ, ʙʳʩʪʨʝʝ ʠ ʙʝʟʦʧʘʩʥʝʝ. 

 çʋʤʥʘʷ ʤʝʜʠʮʠʥʘè ï ʚʨʘʯʠ ʠ ʧʘʮʠʝʥʪʳ ʩʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʜʦʨʦʛʦʩʪʦʷʱʝʤʫ ʤʝʜʠʮʠʥʩʢʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠʣʠ ʢ ʵʣʝʢʪʨʦʥʥʦʡ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʚ ʣʶʙʦʤ 

ʤʝʩʪʝ, ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʜʦʨʦʚʴʷ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ 

ʚʳʜʘʯʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʦʣʴʥʳʤ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 
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ʈʠʩ. 1.20 ï ʋʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 
 

ʂʦʥʢʨʝʪʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʜʣʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʘʣʠʟʘʮʠʠ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ 6. 

 

 

 
1.12 ʇʣʘʥʳ ʠ ʧʨʦʛʥʦʟʳ ʚʥʝʜʨʝʥʠʷ IoT 
  

ɺʦʟʤʦʞʥʦʩʪʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʦʙʣʘʩʪʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ, ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ, ʘʥʘʣʠʟʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʧʦʟʚʦʣʷʪ ʯʝʣʦʚʝʯʝʩʪʚʫ, ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʝʤʫ ʥʝ ʪʦʣʴʢʦ ʣʠʰʴ ʜʣʷ 

ʚʳʞʠʚʘʥʠʷ, ʥʦ ʠ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʧʨʦʮʚʝʪʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʚʝʢʦʚ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ 

ʵʪʦʤʫ ï ʚʢʣʶʯʝʥʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʧʝʨʝʯʝʥʴ ʧʨʦʨʳʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʉʐɸ ʠ ʚ ʯʠʩʣʦ 

ʩʝʤʠ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʂʠʪʘʝ. 

ɽʜʠʥʳʝ ʩʪʘʥʜʘʨʪʳ ʪʦʣʴʢʦ ʟʘʨʦʞʜʘʶʪʩʷ, ʥʦ ʤʘʩʰʪʘʙʥʳʝ ʧʨʦʝʢʪʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ï ʩʚʦʝʛʦ ʨʦʜʘ çʀʥʪʨʘʥʝʪʳ ʚʝʱʝʡè ï ʵʥʝʨʛʠʯʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʫʞʝ ʩʝʡʯʘʩ. ʊʘʢ, ʘʤʝʨʠʢʘʥʩʢʦʝ 

ʘʛʝʥʪʩʪʚʦ NASA ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʢʦʤʧʘʥʠʠ Cisco ʩʦʟʜʘʝʪ ʩʠʩʪʝʤʫ ʛʣʦʙʘʣʴʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʦ ɿʝʤʣʝ çʂʦʞʘ ʧʣʘʥʝʪʳè (Planetary skin). ʇʨʦ çʫʤʥʳʝè ʜʦʤʘ ʥʘʚʝʨʥʷʢʘ ʤʥʦʛʠʝ ʩʣʳʰʘʣʠ, ʚ 

ʗʧʦʥʠʠ ʫʞʝ ʥʝ ʨʝʜʢʦʩʪʴ çʫʤʥʳʝè ʟʘʚʦʜʳ, ʘ ʚ ʉʐɸ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʠʮʠʘʪʠʚʳ 

ʦʮʠʬʨʦʚʢʠ ʤʝʛʘʧʦʣʠʩʦʚ Connected Urban Development çʫʤʥʝʶʪè ʠ ʛʦʨʦʜʘ.  

ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʩʫʱʝʩʪʚʫʶʪ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʧʣʘʥʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ʊʘʢ, ɽʚʨʦʩʦʶʟ ʨʘʟʚʠʚʘʝʪ IoT ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ, 

ʚʢʣʶʯʘʶʱʝʡ 14 ʥʘʧʨʘʚʣʝʥʠʡ. ʉʦʛʣʘʩʥʦ ʢʠʪʘʡʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʜʦ 2015 ʛ. 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ 149 ʧʨʦʝʢʪʦʚ. ʅʝ ʤʝʥʝʝ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ɸʥʛʣʠʠ, 

ɸʚʩʪʨʘʣʠʠ, ʗʧʦʥʠʠ, ʖʞʥʦʡ ʂʦʨʝʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ.  

 
1.13 ʇʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ IoT 
 

ʐʠʨʦʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ. ɽʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʜʣʷ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʦʢʘ ʥʝʪ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʥʘ 

ʨʳʥʢʝ ʨʝʰʝʥʠʡ ʠ ʚʦ ʤʥʦʛʦʤ ʩʜʝʨʞʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ. ʉʠʣʴʥʝʝ ʚʩʝʛʦ ʛʣʦʙʘʣʴʥʦʤʫ 

ʚʥʝʜʨʝʥʠʶ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʩʧʣʳʚʯʘʪʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʦʢ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʝʛʫʣʷʪʦʨʦʚ ʠ ʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ. 
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ʂ ʬʘʢʪʦʨʘʤ, ʟʘʤʝʜʣʷʶʱʠʤ ʨʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʣʦʞʥʦʩʪʠ 

ʧʝʨʝʭʦʜʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʀʥʪʝʨʥʝʪʘ ʢ ʥʦʚʦʡ, 6-ʡ ʚʝʨʩʠʠ ʩʝʪʝʚʦʛʦ ʧʨʦʪʦʢʦʣʘ IP, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʩʦ ʩʪʦʨʦʥʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʦʧʝʨʘʪʦʨʦʚ ʠ ʧʨʦʚʘʡʜʝʨʦʚ ʫʩʣʫʛ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʚʦʝʛʦ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɽʩʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʥʳ, ʪʦ, 

ʥʘʧʨʠʤʝʨ, ʶʨʠʜʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʝʱʸ ʥʘʭʦʜʷʪʩʷ ʪʦʣʴʢʦ ʚ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ, 

ʨʘʚʥʦ ʢʘʢ ʠ ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʘʥʥʳʭ, ʫʩʪʨʦʡʩʪʚ. ʆʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ï 

ʟʘʱʠʪʘ ʜʘʥʥʳʭ ʚ ʪʘʢʠʭ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʚʪʦʨʞʝʥʠʝʤ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʯʘʩʪʥʫʶ ʞʠʟʥʴ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ 

ʣʶʜʝʡ ʠ ʠʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʚ ʯʴʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʦʢʘʞʫʪʩʷ ʵʪʠ ʩʚʝʜʝʥʠʷ. 

ʂʪʦ ʙʫʜʝʪ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʙʨʘʥʥʦʡ çʫʤʥʳʤʠ ʚʝʱʘʤʠè? 

ʂʦʤʫ ʠ ʥʘ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ? ʄʦʞʥʦ ʣʠ ʝʝ ʩʦʙʠʨʘʪʴ ʙʝʟ 

ʩʦʛʣʘʩʠʷ ʯʝʣʦʚʝʢʘ? ɺʩʝ ʵʪʠ ʚʦʧʨʦʩʳ ʧʦʢʘ ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ. 

ʊʘʢʞʝ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʘ ʘʚʪʦʥʦʤʥʦʩʪʴ ʚʩʝʭ 

çʚʝʱʝʡè, ʪ.ʝ. ʜʘʪʯʠʢʠ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ ʧʦʣʫʯʘʪʴ ʵʥʝʨʛʠʶ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʥʝ 

ʨʘʙʦʪʘʪʴ ʦʪ ʙʘʪʘʨʝʝʢ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʝʡʯʘʩ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʠ ʧʨʦʚʝʨʝʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʩʪʨʘʪʝʛʠʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʟʘʪʨʘʪʘʤ ʠ ʨʠʩʢʘʤ. 

ʆʩʥʦʚʥʳʝ ʜʨʘʡʚʝʨʳ ʠ ʧʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1.1. 

ʆʜʥʘʢʦ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʥʝ ʩʫʱʝʩʪʚʝʥʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ, ʢʘʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʞʝʪ ʜʘʪʴ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʇʦʵʪʦʤʫ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ IoT. ɸ ʚʦʪ ʯʪʦʙʳ ʵʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʫʩʧʝʰʥʦ ʚʥʝʜʨʷʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʟʥʘʪʴ. ʂʨʘʪʢʦʤʫ ʦʙʟʦʨʫ ʪʝʭʥʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʧʦʩʚʷʱʝʥʳ ʦʩʪʘʣʴʥʳʝ ʛʣʘʚʳ 

ʢʥʠʛʠ. 

 

ʊʘʙʣʠʮʘ 1.1 ɼʨʘʡʚʝʨʳ ʠ ʙʘʨʴʝʨʳ ʨʳʥʢʘ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

ɼʨʘʡʚʝʨʳ ɹʘʨʴʝʨʳ 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 
ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ 
ʧʨʠʥʷʪʠʷ ʦʙʱʠʭ 
ʩʪʘʥʜʘʨʪʦʚ 

ʄʦʜʘ ʥʘ ʩʤʘʨʪʬʦʥʳ, 
ʧʣʘʥʰʝʪʳ ʠ ʜʨʫʛʠʝ 
ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʄʝʜʣʝʥʥʳʡ ʧʝʨʝʭʦʜ ʢ 
ʧʨʦʪʦʢʦʣʫ IPv6 

ʃʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ 
ʧʦʩʪʘʚʢʘʤʠ 

ʈʠʩʢ ʟʘʢʨʳʪʦʩʪʠ 
ʯʘʩʪʥʳʭ ʩʝʪʝʡ 

ʇʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
ʫʜʦʙʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʅʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʨʷʜʘ 
ʢʦʤʧʦʥʝʥʪʦʚ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 
ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ 

ʇʨʦʙʣʝʤʘ ʟʘʱʠʪʳ 
ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 
ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʘʟʚʠʪʠʝ ʩʬʝʨʳ ʢʦʥʪʨʦʣʷ ʟʘ 
ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ 
ʟʘʱʠʪʳ ʦʪ ʢʨʘʞ 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ 
ʩʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʇʦʜʜʝʨʞʢʘ ʛʦʩʫʜʘʨʩʪʚ ʠ 
ʜʝʡʩʪʚʠʷ ʠʥʥʦʚʘʪʦʨʦʚ 
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʛʣʘʚʝ 1 
 
1. ʏʪʦ ʚʭʦʜʠʪ ʚ ʧʦʥʷʪʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ? 

2. ʂʦʛʜʘ ʚʦʟʥʠʢ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠ ʧʦʯʝʤʫ? 

3. ʋʢʘʞʠʪʝ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ IoT. 

4. ʂʘʢ ʩʦʦʪʥʦʩʷʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʚʝʠɦ? 

5. ʂʪʦ ʟʘʥʠʤʘʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ? 

6. ʇʦʷʩʥʠʪʝ ʥʘʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʙʘʟʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

7. ʏʪʦ ʦʙʱʝʛʦ ʠ ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠ ɺʝʙ ʚʝʱʝʡ? 

8. ʀʟ ʯʝʛʦ ʩʦʩʪʦʠʪ ʠʥʪʝʨʥʝʪ ʥʘʥʦ ʚʝʱʝʡ? 

9. ʏʪʦ ʪʘʢʦʝ ʢʦʛʥʠʪʠʚʥʳʡ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ? 

10. ʇʦʷʩʥʠʪʝ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʪʝʨʝʥʪ-ʚʝʱʘʤʠ. 

11. ʂʘʢʦʚʘ ʟʨʝʣʦʩʪʴ ʢʦʥʮʝʧʮʠʠ IoT ʠ ʝʝ ʙʘʟʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ? 

12. ʋʢʘʞʠʪʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʭʦʜʘ çʙʦʣʴʰʠʝ ʜʘʥʥʳʝè. 

13. ʏʪʦ ʪʘʢʦʝ çʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷè ʠ ʢʘʢʠʝ ʩʫʱʝʩʪʚʫʶʪ ʤʦʜʝʣʠ çʦʙʣʘʢʦʚè? 

14. ɺ ʯʝʤ ʩʫʪʴ ʠʜʝʠ ʧʦʚʩʝʤʝʩʪʥʦʡ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ? 

15. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ IoT. 

16. ʋʢʘʞʠʪʝ ʦʩʥʦʚʥʳʝ ʜʚʠʞʫʱʠʝ ʩʠʣʳ ʠ ʙʘʨʴʝʨʳ ʥʘ ʧʫʪʠ ʚʥʝʜʨʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 
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ɻʃɸɺɸ 2 ʈɸɼʀʆʏɸʉʊʆʊʅɸʗ ʀɼɽʅʊʀʌʀʂɸʎʀʗ RFID 
 

2.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ RFID 
 

ʈʘʜʠʦʯʘʩʪʦʪʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ RFID (Radio Frequency IDentification) ï ʦʙʱʠʡ ʪʝʨʤʠʥ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʝʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʘʜʠʦʚʦʣʥ ʩʯʠʪʳʚʘʶʪ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ (ʚ ʬʦʨʤʝ ʫʥʠʢʘʣʴʥʦʛʦ ʩʝʨʠʡʥʦʛʦ ʥʦʤʝʨʘ) 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʜʤʝʪʘ ʠʣʠ ʯʝʣʦʚʝʢʘ. RFID ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʰʠʨʥʦʡ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (Auto-ID), ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʘʢʞʝ ʰʪʨʠʭʦʚʳʝ ʢʦʜʳ, 

ʦʧʪʠʯʝʩʢʠʝ ʩʯʠʪʳʚʘʪʝʣʠ ʠ ʥʝʢʦʪʦʨʳʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʥʘʧʨʠʤʝʨ, 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ (ʨʠʩ. 2.1). ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʪʝʭʥʦʣʦʛʠʠ Auto-ID ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ 

ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʠ ʪʨʫʜʘ, ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʥʘ ʚʚʦʜ ʜʘʥʥʳʭ ʚʨʫʯʥʫʶ ʠ ʫʣʫʯʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʢʦʪʦʨʳʝ Auto-ID ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʠʩʪʝʤʳ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʘ, 

ʟʘʯʘʩʪʫʶ ʪʨʝʙʫʶʪ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ, ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʚʨʫʯʥʫʶ. ʉʠʩʪʝʤʘ RFID ʞʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʯʠʪʘʪʴ ʠ 

ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʨʝʤʝʥʠ. ʊʝʭʥʦʣʦʛʠʷ RFID ʩʧʦʩʦʙʥʘ ʧʨʠʥʝʩʪʠ ʧʦʣʴʟʫ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʦʨʛʦʚʣʶ, ʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʜʠʮʠʥʫ ʠ ʜʨ. 

 
ʈʠʩ. 2.1 ï ʆʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʃʶʙʘʷ RFID-ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʯʠʪʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʜʝʨʘ) ʠ ʥʝʙʦʣʴʰʠʭ 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ (RFID-ʤʝʪʦʢ), ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʦʙʳʯʥʦ ʨʝʟʦʥʘʥʩʥʳʡ LC-

ʢʦʥʪʫʨ, ʢʦʥʪʨʦʣʣʝʨ ʠ ɻ ʣʝʢʪʨʠʯʝʩʢʠ ʩʪʠʨʘʝʤʦʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʫʝʤʦʝ ʧʦʩʪʦʷʥʥʦʝ 

ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ EEPROM (Electrically Erasable Programmable Read-Only Memory) 

(ʨʠʩ. 2.2). ʉʦʜʝʨʞʠʤʦʝ ʧʘʤʷʪʠ ʩʧʝʮʠʬʠʯʥʦ ʜʣʷ ʢʘʞʜʦʡ ʤʝʪʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʥʦʩʠʪʝʣʷ ʤʝʪʢʠ (ʯʝʣʦʚʝʢʘ ʠʣʠ ʦʙʲʝʢʪ).  

 

EEPROM

ʂʦʥʪʨʦʣʣʝʨ

RFID-ʤʝʪʢʘ ʉʯʠʪrʚʘʪʝʣɹ

ɻʝʥʝʨʘʪʦʨ

ɼʝʤʦʜʫʣ̫ʪʦʨ ɼʝʢʦʜʝʨ

ʉʦʜʝʨʞʠʤʦʝ ʧʘʤ̫ʪʠ 

ʤʝʪʢʠ  
ʈʠʩ. 2.2 ï ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ  ʩʠʩʪʝʤʳ RFID 
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ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ. ʉʯʠʪʳʚʘʪʝʣʴ 

ʠʟʣʫʯʘʝʪ ʨʘʜʠʦʚʦʣʥʫ, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʤʝʪʢʦʡ. ʄʝʪʢʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʘʝʪ ʵʥʝʨʛʠʶ ʠ ʦʪʨʘʞʘʝʪ ʨʘʜʠʦʚʦʣʥʫ ʪʦʡ ʞʝ ʯʘʩʪʦʪʳ (ʙʣʘʛʦʜʘʨʷ ʠʥʜʫʢʪʠʚʥʦʡ ʩʚʷʟʠ), 

ʤʦʜʫʣʠʨʦʚʘʥʥʫʶ ʢʦʜʠʨʦʚʘʥʥʳʤ ʩʦʜʝʨʞʠʤʳʤ ʧʘʤʷʪʠ. ʉʯʠʪʳʚʘʪʝʣʴ ʧʨʠʥʠʤʘʝʪ ʵʪʦʪ ʩʠʛʥʘʣ, 

ʜʝʤʦʜʫʣʠʨʫʝʪ ʠ ʜʝʢʦʜʠʨʫʝʪ ʝʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʧʘʤʷʪʠ. ɿʘʪʝʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʨʦʚʝʨʷʝʪ ʵʪʠ ʜʘʥʥʳʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩʦʤ. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʢʦʥʪʘʢʪʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʯʠʪʳʚʘʪʝʣʝʤ ʠ RFID-ʤʝʪʢʘʤʠ (ʠʟʙʝʛʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʛʨʘʥʠʯʝʥʠʡ 

ʥʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʩ ʤʝʪʢʦʡ), ʧʨʠʯʝʤ ʤʝʪʢʠ ʥʝ ʪʨʝʙʫʶʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ.  

ʆʜʥʘʢʦ ʢʦʛʜʘ ʚ ʧʦʣʝ ʩʯʠʪʳʚʘʪʝʣʷ ʥʘʭʦʜʷʪʩʷ ʜʚʝ ʤʝʪʢʠ, ʦʥʠ ʦʙʝ ʦʪʚʝʯʘʶʪ ʥʘ 

ʠʟʣʫʯʝʥʥʳʡ ʩʯʠʪʳʚʘʪʝʣʝʤ ʩʠʛʥʘʣ. ʇʨʠ ʵʪʦʤ ʜʝʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ ʩʯʠʪʳʚʘʪʝʣʷ 

ʷʚʣʷʝʪʩʷ ʩʤʝʩʴʶ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪ ʦʪ ʜʚʫʭ ʤʝʪʦʢ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʜʠʨʦʚʘʥ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ 

ʥʝʩʧʦʩʦʙʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʜʚʘ ʦʙʲʝʢʪʘ. ʀʟʚʝʩʪʥʳ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʩʯʠʪʳʚʘʪʝʣʴ ʠ ʤʝʪʢʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʦʪʦʢʦʣʦʤ, ʪʘʢ ʯʪʦ ʩʠʛʥʘʣʳ 

ʢʘʞʜʦʡ ʤʝʪʢʠ ʫʩʧʝʰʥʦ ʨʘʟʜʝʣʷʶʪʩʷ. ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʢ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ. 

ʇʦ ʜʘʣʴʥʦʩʪʠ ʩʯʠʪʳʚʘʥʠʷ RFID-ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

 ʙʣʠʞʥʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʩʯʠʪʳʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 20 ʩʤ); 

 ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʨʝʜʥʝʡ ʜʘʣʴʥʦʩʪʠ (ʦʪ 20 ʩʤ ʜʦ 5 ʤ); 

 ʜʘʣʴʥʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʦʪ 5 ʤ ʜʦ 100 ʤ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ RFID-ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʥʦʚʘ ʠ ʝʝ ʠʩʧʦʣʴʟʫʶʪ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ, ʦ 

ʝʝ ʤʘʩʩʦʚʦʤ ʧʨʠʤʝʥʝʥʠʠ ʟʘʛʦʚʦʨʠʣʠ ʥʝ ʪʘʢ ʜʘʚʥʦ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʧʦʪʦʤʫ, ʯʪʦ ʜʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ RFID-ʤʝʪʢʠ ï ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ï ʩʪʦʠʣʠ ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʦ. ʀ ʪʦʣʴʢʦ 

ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʤʦʛʣʠ ʩʝʙʝ ʧʦʟʚʦʣʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ RFID-ʤʝʪʢʠ, ʮʝʥʘ ʥʘ ʢʦʪʦʨʳʝ ʜʦ 

ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʚʳʰʘʣʘ ʜʦʣʣʘʨ ʠ ʙʦʣʴʰʝ ʟʘ ʝʜʠʥʠʮʫ. ʇʦʵʪʦʤʫ, ʚ ʦʩʥʦʚʥʦʤ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʚʳʧʫʩʢʘʣʠ ʧʨʦʜʫʢʮʠʶ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʢʦʜ ʧʨʦʜʫʢʪʘ ʩʦʭʨʘʥʷʣʩʷ ʠ ʝʛʦ ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʧʨʘʢʪʠʯʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ RFID-ʤʝʪʢʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʨʘʟʦʚʳʤʠ, ʢʦʥʝʯʥʳʡ 

ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʞʝʪ ʠʭ ʚʳʙʨʦʩʠʪʴ ʚʤʝʩʪʝ ʩ ʥʝʥʫʞʥʦʡ ʝʤʫ ʫʧʘʢʦʚʢʦʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ RFID-ʩʠʩʪʝʤ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʩʪʘʚʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʠʩʧʦʣʴʟʫʷ 

RFID-ʩʠʩʪʝʤʳ, ʫʧʨʦʱʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʪʦʚʘʨʦʚ ʥʘ ʩʢʣʘʜʝ. ʊʘʢʞʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪʩʷ ʠʭ ʧʨʠʝʤ ʠ ʦʪʛʨʫʟʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ RFID-ʤʝʪʦʢ ʠ 

RFID-ʩʯʠʪʳʚʘʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʤʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʫʯʝʪʫ ʠ ʜʚʠʞʝʥʠʶ ʪʦʚʘʨʘ.  

ʇʦ ʩʚʦʝʤʫ ʬʫʥʢʮʠʦʥʘʣʫ ʤʝʪʦʜ ʩʙʦʨʘ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ RFID-ʤʝʪʦʢ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʧʦʭʦʞ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʰʪʨʠʭ-ʢʦʜʘ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʠ 

ʤʘʨʢʠʨʦʚʢʝ ʨʘʟʣʠʯʥʳʭ ʪʦʚʘʨʦʚ. ʆʜʥʘʢʦ ʫ RFID-ʩʠʩʪʝʤ ʝʩʪʴ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ ʥʘ ʙʘʟʝ ʰʪʨʠʭ-ʢʦʜʘ (ʪʘʙʣ. 2.1). 

 
ʊʘʙʣ. 2.1 ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ RFID ʠ ʥʘ ʙʘʟʝ ʰʪʨʠʭ-ʢʦʜʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʪʝʭʥʦʣʦʛʠʠ 

RFID ʐʪʨʠʭ-ʢʦʜ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 
ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ 
ʤʝʪʢʠ 

ʏʪʝʥʠʝ ʜʘʞʝ 
ʩʢʨʳʪʳʭ ʤʝʪʦʢ 

ʏʪʝʥʠʝ ʙʝʟ 
ʧʨʷʤʦʡ 
ʚʠʜʠʤʦʩʪʠ 
ʥʝʚʦʟʤʦʞʥʦ 

ʆʙʲʸʤ ʧʘʤʷʪʠ 
ʆʪ 10 ʜʦ 10 000 

ʙʘʡʪ 
ɼʦ 100 ʙʘʡʪ 

http://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BB%D1%8C%D0%BD%D1%8F%D1%8F_%D0%B8%D0%B4%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
http://www.progressid.ru/rfid-oborudovanie/rfid-schityvatel.html
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ɺʦʟʤʦʞʥʦʩʪʴ 
ʧʝʨʝʟʘʧʠʩʠ ʜʘʥʥʳʭ 
ʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʤʝʪʢʠ 

ɽʩʪʴ ʅʝʪ 

ɼʘʣɹʥʦʩʪʴ 
ʨʝʛʠʩʪʨʘʮʠʠ 

ɼʦ 100 ʤ ɼʦ 4 ʤ 

ʆʜʥʦʚʨʝʤʝʥʥʘʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʷ 
ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢʪʦʚ 

ɼʦ 200 ʤʝʪʦʢ ʚ 
ʩʝʢʫʥʜʫ 

ʅʝʚʦʟʤʦʞʥʘ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ 
ʚʦʟʜʝʡʩʪʚʠʷʤ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʇʦʚʳʰʝʥʥʘʷ 
ʧʨʦʯʥʦʩʪʴ ʠ 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 

ɿʘʚʠʩʠʪ ʦʪ 
ʤʘʪʝʨʠʘʣʘ, ʥʘ 
ʢʦʪʦʨʳʡ 
ʥʘʥʦʩʠʪʩʷ 

ʉʨʦʢ ʞʠʟʥʠ ʤʝʪʢʠ ɹʦʣʝʝ 10 ʣʝʪ 

ɿʘʚʠʩʠʪ ʦʪ 
ʩʧʦʩʦʙʘ ʧʝʯʘʪʠ 
ʠ ʤʘʪʝʨʠʘʣʘ 
ʦʙʲʝʢʪʘ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ 
ʟʘʱʠʪʘ ʦʪ ʧʦʜʜʝʣʢʠ 

ʇʦʜʜʝʣʢʘ 
ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝʚʦʟʤʦʞʥʘ 

ʇʦʜʜʝʣʘʪʴ 
ʣʝʛʢʦ 

ʈʘʙʦʪʘ ʧʨʠ 
ʧʦʚʨʝʞʜʝʥʠʠ ʤʝʪʢʠ 

ʅʝʚʦʟʤʦʞʥʘ ɿʘʪʨʫʜʥʝʥʘ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ 
ʜʚʠʞʫʱʠʭʩʷ 
ʦʙʲʝʢʪʦʚ 

ɼʘ ɿʘʪʨʫʜʥʝʥʘ 

ʇʦʜʚʝʨʞʝʥʥʦʩʪʴ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ 
ʧʦʤʝʭʘʤ  

ɽʩʪʴ ʅʝʪ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ 
ʤʝʪʘʣʣʠʯʝʩʢʠʭ 
ʦʙʲʝʢʪʦʚ 

ɺʦʟʤʦʞʥʘ ɺʦʟʤʦʞʥʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʩʪʘʮʠʦʥʘʨʥʳʭ  ʠ 
ʨʫʯʥʳʭ 
ʩʯʠʪʳʚʘʪʝʣʝʡ 

ɼʘ ɼʘ 

ɺʦʟʤʦʞʥʦʩʪʴ 
ʚʚʝʜʝʥʠʷ ʚ ʪʝʣʦ 
ʯʝʣʦʚʝʢʘ/ ʞʠʚʦʪʥʦʛʦ 

ɺʦʟʤʦʞʥʘ ɿʘʪʨʫʜʥʝʥʘ 

ɻʘʙʘʨʠʪʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʨʝʜʥʠʝ ʠ ʤʘʣʳʝ ʄʘʣʳʝ 

ʉʪʦʠʤʦʩʪʴ 
ʉʨʝʜʥʷʷ ʠ 
ʚʳʩʦʢʘʷ 

ʅʠʟʢʘʷ 

2.2 ʄʝʪʢʠ RFID 
 

ʆʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ RFID ʠ ʛʣʘʚʥʳʤ ʝʝ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʤʝʪʢʘ (ʘʥʛʣ. tag) ʠʣʠ 

ʪʨʘʥʩʧʦʥʜʝʨ (transmitter ï ʧʝʨʝʜʘʪʯʠʢ, responder ï ʦʪʚʝʪʯʠʢ), ʩʦʜʝʨʞʘʱʘʷ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ (ʥʘʧʨʠʤʝʨ, ʦ ʧʨʦʜʫʢʪʝ, ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʤʝʩʪʝ ʥʘʟʥʘʯʝʥʠʷ, ʩʨʦʢʝ ʨʝʘʣʠʟʘʮʠʠ ʠ 
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ʜʨ.), ʧʝʨʝʜʘʚʘʝʤʫʶ ʥʘ ʩʯʠʪʳʚʘʪʝʣʴ, ʢʦʛʜʘ ʪʦʪ ʧʨʦʚʦʜʠʪ ʦʧʨʦʩ ʤʝʪʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ RFID-

ʤʝʪʦʢ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ (ʨʠʩ. 2.3). ʇʝʨʚʘʷ ï ʠʥʪʝʛʨʘʣʴʥʘʷ ʩʭʝʤʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʜʫʣʠʨʦʚʘʥʠʷ ʠ ʜʝʤʦʜʫʣʠʨʦʚʘʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ ʠ 

ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ. ɺʪʦʨʘʷ ï ʘʥʪʝʥʥʘ ʜʣʷ ʧʨʠʸʤʘ ʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ. RFID ʩʠʩʪʝʤʘ 

ʨʘʙʦʪʘʝʪ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ: ʨʘʜʠʦʩʠʛʥʘʣ ʧʦʩʳʣʘʝʪʩʷ ʩʯʠʪʳʚʘʪʝʣʝʤ ʪʨʘʥʩʧʦʥʜʝʨʫ 

(ʤʝʪʢʝ), ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʝʛʦ ʠ ʦʪʨʘʞʘʝʪ (ʧʘʩʩʠʚʥʘʷ ʤʝʪʢʘ) ʠʣʠ ʛʝʥʝʨʠʨʫʝʪ ʚʳʭʦʜʥʦʡ 

ʩʠʛʥʘʣ (ʘʢʪʠʚʥʘʷ ʤʝʪʢʘ). ɺ ʧʨʦʮʝʩʩʝ ʩʯʠʪʳʚʘʥʠʷ ʤʝʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʠʟ ʝʝ 

ʧʘʤʷʪʠ ʚ ʢʦʤʧʴʶʪʝʨ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʚʳʚʦʜʠʪʩʷ ʚ ʧʦʥʷʪʥʦʤ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʚʠʜʝ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ RFID-ʤʝʪʢʘ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʤʠʢʨʦʯʠʧʘ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ 

ʢ ʨʘʜʠʦʘʥʪʝʥʥʝ. ʂʦʤʧʘʢʪʥʦʩʪʴ RFID-ʤʝʪʦʢ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ ʚʥʝʰʥʠʭ ʘʥʪʝʥʥ, ʢʦʪʦʨʳʝ ʧʦ 

ʨʘʟʤʝʨʘʤ ʧʨʝʚʦʩʭʦʜʷʪ ʯʠʧ ʚʦ ʤʥʦʛʦ ʨʘʟ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʷʶʪ ʛʘʙʘʨʠʪʳ ʤʝʪʦʢ. 

 
 

ʈʠʩ. 2.3 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ RFID ʤʝʪʢʠ: ʩʣʝʚʘ ï ʤʝʪʢʘ ʩ ʠʥʜʫʢʪʠʚʥʦʡ ʩʚʷʟʴʶ, 
ʩʧʨʘʚʘ ï ʤʠʢʨʦʚʦʣʥʦʚʘʷ ʤʝʪʢʘ ʩ ʘʥʪʝʥʥʦʡ-ʜʠʧʦʣʝʤ 

 
RFID ʤʝʪʢʠ ʙʳʚʘʶʪ ʧʘʩʩʠʚʥʳʝ ʠ ʘʢʪʠʚʥʳʝ (ʨʠʩ. 2.4). ʇʘʩʩʠʚʥʳʝ ʤʝʪʢʠ ʜʝʰʝʚʣʝ ʠ ʥʝ 

ʠʤʝʶʪ ʙʘʪʘʨʝʠ ʧʠʪʘʥʠʷ. ɺ ʤʝʪʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʢʦʪʦʨʳʝ 

ʠʟʣʫʯʘʝʪ ʩʯʠʪʳʚʘʪʝʣʴ. ʊʘʢʠʝ ʤʝʪʢʠ ʧʨʠʤʝʥʷʶʪʩʷ  ʧʨʠ ʦʪʩʣʝʞʠʚʘʥʠʠ ʪʦʚʘʨʦʚ, ʧʨʠ ʢʦʥʪʨʦʣʝ 

ʜʦʩʪʫʧʘ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʝʞʝʥʠʷ ʟʘ ʪʦʚʘʨʘʤʠ. 

 

   
 

ʈʠʩ. 2.4 ï ʇʘʩʩʠʚʥʘʷ (ʩʣʝʚʘ) ʠ ʘʢʪʠʚʥʘʷ (ʩʧʨʘʚʘ) RFID ʤʝʪʢʠ 
 

ɸʢʪʠʚʥʳʝ RFID ʤʝʪʢʠ ʠʤʝʶʪ ʙʘʪʘʨʝʶ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʝʡ 

ʪʦʯʥʦʩʪʴʶ ʠ ʜʘʣʴʥʦʩʪʴʶ ʩʯʠʪʳʚʘʥʠʷ. ʅʦ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʙʘʪʘʨʝʠ ʘʢʪʠʚʥʳʝ ʤʝʪʢʠ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʠ ʦʥʠ ʙʦʣʝʝ ʜʦʨʦʛʠʝ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ  ʚʘʨʠʘʥʪ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ï ʫʜʘʣʝʥʥʦʝ ʩʣʝʞʝʥʠʝ ʟʘ ʦʙʲʝʢʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʚʳʩʦʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ.  

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʦʣʫʘʢʪʠʚʥʳʝ (ʧʦʣʫʧʘʩʩʠʚʥʳʝ) ʤʝʪʢʠ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ 

ʚʥʫʪʨʝʥʥʠʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʙʘʪʘʨʝʷ) ʠ ʵʣʝʢʪʨʦʥʠʢʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ. ɺʥʫʪʨʝʥʥʠʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʜʘʝʪ ʵʥʝʨʛʠʶ ʜʣʷ ʨʘʙʦʪʳ ʤʝʪʢʠ. 

ʆʜʥʘʢʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʚʦʠʭ ʜʘʥʥʳʭ ʧʦʣʫʘʢʪʠʚʥʘʷ ʤʝʪʢʘ ʠʩʧʦʣʴʟʫʝʪ ʵʥʝʨʛʠʶ, ʠʟʣʫʯʘʝʤʫʶ 

ʩʯʠʪʳʚʘʪʝʣʝʤ (ʨʠʜʝʨʦʤ). ʇʦʣʫʘʢʪʠʚʥʘʷ ʤʝʪʢʘ ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʢʦʡ ʩʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ 

ʙʘʪʘʨʝʝʡ. ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʠʜʝʨʦʤ ʠ ʤʝʪʢʦʡ ʪʘʢʦʛʦ ʪʠʧʘ ʚʩʝʛʜʘ ʠʥʠʮʠʠʨʫʝʪ 

ʨʠʜʝʨ, ʘ ʟʘʪʝʤ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʫ ʤʝʪʢʘ. 

ɺ ʩʚʦʝ ʚʨʝʤʷ ʠʥʜʫʩʪʨʠʷ RFID ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʧʨʦʙʣʝʤʦʡ çʟʘʤʢʥʫʪʦʛʦ ʢʨʫʛʘè ï ʤʝʪʢʠ ʥʝ 

ʩʪʘʥʫʪ ʜʝʰʝʚʣʝ, ʧʦʢʘ ʥʝ ʧʦʚʳʩʠʪʩʷ ʩʧʨʦʩ ʥʘ ʥʠʭ, ʘ ʦʥ ʥʝ ʧʦʚʳʩʠʪʩʷ, ʧʦʢʘ ʦʥʠ ʥʝ ʩʪʘʥʫʪ 

http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%85%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
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ʜʝʰʝʚʣʝ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ RFID ʦʛʨʘʥʠʯʠʚʘʣʘ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʩʩʠʚʥʳʝ ʤʝʪʢʠ ʩʪʦʷʪ ʦʪ 20 ʮʝʥʪʦʚ, ʘʢʪʠʚʥʳʝ ʤʝʪʢʠ ï ʦʪ 

10 ʜʦ 50 ʜʦʣʣʘʨʦʚ ʠ ʚʳʰʝ.  

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ RFID ʤʝʪʦʢ: ʢʘʨʪʳ 

(ʧʣʘʩʪʠʢʦʚʳʝ), ʩʘʤʦʢʣʝʷʱʠʝʩʷ ʵʪʠʢʝʪʢʠ ʙʫʤʘʞʥʳʝ ʠ ʣʘʚʩʘʥʦʚʳʝ, ʙʨʝʣʦʢʠ ʠ ʜʠʩʢʠ. 

ʇʘʤʷʪʴ ʤʝʪʢʠ ï ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ RFID ʩʠʩʪʝʤʳ. ɺ ʧʘʤʷʪʠ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʨʘʟʣʠʯʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʥʘʧʨʠʤʝʨ, ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʲʝʢʪʘ, ʤʝʩʪʦ ʠ ʜʘʪʘ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʪʘ 

ʠ ʪ.ʧ. ʆʙʳʯʥʦ ʦʙʲʝʤ ʧʘʤʷʪʠ ʤʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 16 ʙʠʪ ʜʦ ʩʦʪʝʥ ʢʠʣʦʙʠʪ. 

ʇʦ ʪʠʧʫ ʧʘʤʷʪʠ RFID-ʤʝʪʢʠ ʙʳʚʘʶʪ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

1) ʪʦʣʴʢʦ ʩ ʯʪʝʥʠʝʤ RO (Read Only)  ï ʜʘʥʥʳʝ ʚ ʥʠʭ ʟʘʧʠʩʳʚʘʶʪ ʪʦʣʴʢʦ ʝʜʠʥʦʞʜʳ, ʧʨʠ 
ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʵʪʠ ʤʝʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʘ; 

2) ʩ ʦʜʥʦʢʨʘʪʥʦʡ ʟʘʧʠʩʴ ʁʠ ʤʥʦʛʦʢʨʘʪʥʳʤ ʯʪʝʥʠʝʤ WORM (Write Once Read Many)  ï 
ʵʪʠ ʤʝʪʢʠ, ʢʨʦʤʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʦʜʝʨʞʘʪ ʝʱʝ ʙʣʦʢ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʜʥʦʢʨʘʪʥʦ 

ʟʘʧʠʩʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʢʦʪʦʨʫʶ ʟʘʪʝʤ ʤʦʞʥʦ ʥʝʦʜʥʦʢʨʘʪʥʦ ʩʯʠʪʳʚʘʪʴ; 

3) ʩ ʥʝʦʜʥʦʢʨʘʪʥʳʤʠ ʟʘʧʠʩʴ ʁʠ ʯʪʝʥʠʝʤ RW (ʘʥʛʣ. Read and Write)  ï ʩʦʜʝʨʞʘʪ ʙʣʦʢ 

ʧʘʤʷʪʠ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʜʘʥʥʳʝ ʚ ʵʪʠʭ ʤʝʪʢʘʭ ʤʦʞʥʦ ʧʝʨʝʟʘʧʠʩʳʚʘʪʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʦʷʪ ʦʥʠ ʜʦʨʦʞʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʤʝʪʦʢ; 

4) ʤʝʪʢʠ SAW-ʪʠʧʘ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʨʠʥʮʠʧʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʦʣʥʳ 

ʇɸɺ (Surface Acoustic Wave ï SAW).  

ʄʝʪʢʘ SAW-ʪʠʧʘ ʚ ʢʦʨʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʝʪʦʢ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʯʠʧʦʚ. ɼʣʷ ʨʘʙʦʪʳ ʤʝʪʦʢ 

SAW-ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʜʠʦʚʦʣʥʳ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 2,45 ɻɻʮ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʤʝʪʦʢ ʩ ʤʠʢʨʦʯʠʧʘʤʠ SAW-ʤʝʪʢʝ ʥʝ ʥʫʞʝʥ ʠʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ ʝʝ 

ʧʠʪʘʥʠʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ. SAW-ʤʝʪʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʠʧʦʣʴʥʦʡ ʘʥʪʝʥʥʳ, ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʢ 

ʚʩʪʨʝʯʥʦ-ʰʪʳʨʝʚʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʶ IDT (Interdigital TransDucer), ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʥʘ 

ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʝ ʠʟ ʥʠʦʙʘʪʘ ʣʠʪʠʷ ʠʣʠ ʪʘʥʪʘʣʘʪʘ ʣʠʪʠʷ (ʨʠʩ. 2.5). ʅʘ ʧʦʜʣʦʞʢʝ 

ʚ ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʥʥʳʭ ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʜʝʣʴʥʳʝ ʵʣʝʢʪʨʦʜʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʢʘʢ 

ʨʝʬʣʝʢʪʦʨʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʘʣʶʤʠʥʠʷ ʠʣʠ ʚʳʪʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʣʦʞʢʝ. ɸʥʪʝʥʥʘ ʧʦʩʣʝ 

ʧʨʠʝʤʘ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ SAW-ʨʠʜʝʨʘ ʧʦʜʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ ʥʘ IDT. 

ʕʪʦʪ ʠʤʧʫʣʴʩ ʛʝʥʝʨʠʨʫʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʣʥʳ, ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʝ ʚʦʣʥʘʤʠ ʈʵʣʝʷ, ʠ ʵʪʠ 

ʚʦʣʥʳ ʦʙʳʯʥʦ ʧʨʦʭʦʜʷʪ ʧʦ ʧʦʜʣʦʞʢʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 3000 ʜʦ 4000 ʤ/ʩ. ʏʘʩʪʴ ʵʪʠʭ ʚʦʣʥ 

ʦʪʨʘʞʘʝʪʩʷ ʨʝʬʣʝʢʪʦʨʘʤʠ ʦʙʨʘʪʥʦ ʚ IDT, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʛʣʦʱʘʝʪʩʷ ʧʦʜʣʦʞʢʦʡ. 

ʆʪʨʘʞʝʥʥʳʝ ʚʦʣʥʳ ʦʙʨʘʟʫʶʪ ʫʥʠʢʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʧʦʟʠʮʠʷʤʠ ʨʝʬʣʝʢʪʦʨʦʚ 

ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʜʘʥʥʳʝ ʤʝʪʢʠ. ʕʪʠ ʚʦʣʥʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ IDT ʦʙʨʘʪʥʦ ʚ 

ʨʘʜʠʦʩʠʛʥʘʣ ʠ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʘʥʪʝʥʥʫ ʤʝʪʢʠ ʥʘʟʘʜ RFID-ʨʠʜʝʨʫ. ɿʘʪʝʤ ʨʠʜʝʨ ʜʝʢʦʜʠʨʫʝʪ 

ʧʨʠʥʷʪʳʡ ʩʠʛʥʘʣ ʠ ʠʟʚʣʝʢʘʝʪ ʜʘʥʥʳʝ ʤʝʪʢʠ. 

 

 
 

ʈʠʩ. 2.5 ï ʂʦʥʩʪʨʫʢʮʠʷ SAW-ʤʝʪʢʠ 
 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ 

SAW-ʨʘʜʠʦʤʝʪʢʘʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.2. 

 

ʊʘʙʣʠʮʘ 2.2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ RFID ʥʘ SAW-ʨʘʜʠʦʤʝʪʢʘʭ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ, ɻɻʮ 2,4 õ 2,483 
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ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʥʘ ʚʳʭʦʜʝ 
ʩʯʠʪʳʚʘʪʝʣʷ, ʤɺʪ 

ʥʝ ʙʦʣʝʝ 
100 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʯʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʠʣʠ 
ʧʨʦʧʫʩʢʘ 

10-9 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʜʦʚ ʨʘʜʠʦʤʝʪʦʢ, ʰʪ. 107 - 109 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʯʠʪʳʚʘʪʝʣʷ, ʦʉ ʦʪ -40 ʜʦ 
+50 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʜʠʦʤʝʪʢʠ, ʦʉ ʦʪ -55 ʜʦ 
+150 

ɼʘʣʴʥʦʩʪʴ ʩʯʠʪʳʚʘʥʠʷ, ʤ 6 - 8 

 
SAW-ʤʝʪʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

 ʦʯʝʥʴ ʤʘʣʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʪʘʢ ʢʘʢ ʝʡ ʥʝ ʥʫʞʝʥ ʠʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ 
ʩʚʦʝʛʦ ʧʠʪʘʥʠʷ; 

 ʩ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʩ ʭʦʨʦʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʤʝʯʘʪʴ ʨʘʜʠʦʥʝʧʨʦʟʨʘʯʥʳʝ ʠ 
ʨʘʜʠʦʧʦʛʣʦʱʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʧʨʠʤʝʨ, ʤʝʪʘʣʣ ʠ ʚʦʜʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 ʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʯʪʝʥʠʷ, ʯʝʤ ʫ ʤʝʪʢʠ ʩ ʤʠʢʨʦʯʠʧʦʤ, ʨʘʙʦʪʘʶʱʝʡ ʚ ʪʦʤ ʞʝ 

ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ; 

 ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤʠ ʧʘʯʢʘʤʠ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʝʪʦʢ ʥʘ 
ʤʠʢʨʦʯʠʧʘʭ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʨʠʜʝʨʘ ʢ ʤʝʪʢʝ; 

 ʚr ʩʦʢʘ ̫ʩʪʝʧʝʥ ɹʪʦʯʥʦʩʪʠ ʯʪʝʥʠ ̫ʜʘʥʥʳʭ ʩ ʤʝʪʢʠ; 

 ʙʦʣʴʰʘʷ ʧʨʦʯʥʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ; 

 ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʢʦʣʣʠʟʠʦʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ; 

 ʘʥʪʠʢʦʣʣʠʟʠʦʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʨʠʜʝʨʘ ʚ 
ʦʪʣʠʯʠʝ ʦʪ ʤʝʪʦʢ ʩ ʤʠʢʨʦʯʠʧʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʘʢʠʝ ʧʨʦʪʦʢʦʣʳ ʥʫʞʥʳ ʢʘʢ ʥʘ ʫʨʦʚʥʝ 

ʨʠʜʝʨʘ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʤʝʪʢʠ (ʵʪʦ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ SAW-ʤʝʪʢʠ); 

 SAW-ʨʠʜʝʨʳ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʧʦʤʝʭ ʦʪ ʜʨʫʛʠʭ SAW-ʨʠʜʝʨʦʚ. 

SAW-ʤʝʪʢʠ ʤʦʛʫʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʢʘʟʘʪʴʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʥʘʥʝʩʝʥʠʷ ʤʝʪʦʢ, ʠ ʚʝʨʦʷʪʥʦ ʧʦʣʫʯʘʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʙʫʜʫʱʝʤ. 

ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ ʤʝʪʢʠ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʢʠ ʠ 

ʩʯʠʪʳʚʘʪʝʣʷ. ɿʥʘʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʡ ʯʘʩʪʦʪʳ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʣʦʞʝʥʠʡ ʠ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʏʘʩʪʦʪʳ ʦʧʨʝʜʝʣʷʶʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʤʝʪʢʦʡ ʠ ʩʯʠʪʳʚʘʪʝʣʝʤ. ʏʝʤ ʥʠʞʝ 

ʯʘʩʪʦʪʘ ʩʚʷʟʠ, ʪʝʤ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʴ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʪʘʢʞʝ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʦʢʘʟʳʚʘʝʪ 

ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʪʦʪ ʦʙʲʝʢʪ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ ʤʝʪʢʘ. 

ɺ RFID ʤʝʪʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʠʘʧʘʟʦʥʳ ʯʘʩʪʦʪ: 

1. ʅʠʟʢʠʝ ʯʘʩʪʦʪʳ (ʅʏ) LF (Low Frequency) ï ʜʦ 135 ʢɻʮ. ʈʝʛʫʣʠʨʫʶʱʠʡ ʩʪʘʥʜʘʨʪ ï 

ISO/IEC 18000-2. ʊʘʢʠʝ ʤʝʪʢʠ ʣʫʯʰʝ ʜʨʫʛʠʭ ʨʘʙʦʪʘʶʪ ʚʙʣʠʟʠ ʞʠʜʢʦʩʪʝʡ ʠ ʤʝʪʘʣʣʦʚ, ʠʟ-ʟʘ 

ʯʝʛʦ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʩʪʘʣ ʦʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʳʤ ʚ ʦʙʣʘʩʪʠ ʦʧʦʟʥʘʚʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʅʏ ʤʝʪʢʠ 

ʤʦʛʫʪ ʩʯʠʪʳʚʘʪʴʩʷ ʩ ʨʘʩʩʪʦʷʥʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ ʠ ʠʤʝʶʪ ʩʘʤʫʶ ʥʠʟʢʫʶ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʇʘʩʩʠʚʥʳʝ ʤʝʪʢʠ ʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠʤʝʶʪ ʥʠʟʢʠʝ ʮʝʥʳ, ʦʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ 

ʙʦʣʴʰʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʩʦ ʩʯʠʪʳʚʘʥʠʝʤ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʢʦʣʣʠʟʠʡ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ. 

2. ɺʳʩʦʢʘʷ ʯʘʩʪʦʪʘ (ɺʏ) HF (High Frequency) ï 13,56 ʄɻʮ. ʈʝʛʫʣʠʨʫʶʱʠʡ ʩʪʘʥʜʘʨʪ ï 

ISO/IEC 18000-3. ʄʝʪʢʠ 13 ʄɻʮ ʜʝʰʝʚʳʝ, ʥʝ ʠʤʝʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʣʠʮʝʥʟʠʦʥʥʳʭ 

ʧʨʦʙʣʝʤ, ʭʦʨʦʰʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ, ʠʤʝʶʪ ʰʠʨʦʢʫʶ ʣʠʥʝʡʢʫ ʨʝʰʝʥʠʡ, ʚ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ 

ʢʘʨʪʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʧʣʘʪʝʞʥʳʝ ʢʘʨʪʳ, ʙʦʨʴʙʘ ʩ ʧʦʜʜʝʣʢʦʡ ʪʦʚʘʨʦʚ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʢʥʠʛ 

ʠ ʪ.ʜ. ɺʏ ʤʝʪʢʠ ʤʦʛʫʪ ʩʯʠʪʳʚʘʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 1ʤ. ʂʘʢ ʠ ʜʣʷ ʜʠʘʧʘʟʦʥʘ LF, ʚ ʩʠʩʪʝʤʘʭ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʚ HF-ʜʠʘʧʘʟʦʥʝ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʩʦ ʩʯʠʪʳʚʘʥʠʝʤ ʥʘ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʩʯʠʪʳʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʤʝʪʘʣʣʘ, ʘ ʪʘʢʞʝ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʢʦʣʣʠʟʠʡ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ. 

http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BB%D0%B8%D0%B7%D0%B8%D1%8F_%D0%BA%D0%B0%D0%B4%D1%80%D0%BE%D0%B2
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3. ʉʚʝʨʭʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ UHF (Ultra High Frequency) ï 433 ʄɻʮ. ʈʝʛʫʣʠʨʫʶʱʠʡ 

ʩʪʘʥʜʘʨʪ ï ISO/IEC 18000-7. ʄʝʪʢʠ ʜʘʥʥʦʡ ʯʘʩʪʦʪʳ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʝʡ ʜʘʣʴʥʦʩʪʴʶ 

ʨʝʛʠʩʪʨʘʮʠʠ, ʚʦ ʤʥʦʛʠʭ ʩʪʘʥʜʘʨʪʘʭ ʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʥʪʠʢʦʣʣʠʟʠʦʥʥʳʝ 

ʤʝʭʘʥʠʟʤʳ. ɺ UHF RFID-ʩʠʩʪʝʤʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ LF ʠ HF ʥʠʞʝ ʩʪʦʠʤʦʩʪʴ ʤʝʪʦʢ, ʧʨʠ ʵʪʦʤ 

ʚʳʰʝ ʩʪʦʠʤʦʩʪʴ ʧʨʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɸʢʪʠʚʥʳʝ ʤʝʪʢʠ  (ʨʘʜʠʦʤʝʪʢʘʤʠ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʧʠʪʘʥʠʷ) ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʘʣʴʥʦʩʪʴ ʩʯʠʪʳʚʘʥʠʷ (ʜʦ 1 ʢʤ) ʠ ʥʘʜʝʞʥʦʩʪʴ 

ʩʯʠʪʳʚʘʥʠʷ (100%). ʆʩʥʦʚʥʳʤ ʤʠʥʫʩʦʤ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʤʝʪʦʢ, ʥʘ 

ʧʦʨʷʜʦʢ ʧʨʝʚʳʰʘʶʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʘʩʩʠʚʥʳʭ UHF ʤʝʪʦʢ. 

5. ʉʚʝʨʭʚʳʩʦʢʠʝ ʯʘʩʪʦʪʳ (ʉɺʏ) UHF (Ultra High Frequency) ï ʜʠʘʧʘʟʦʥ 860-930 ʄɻʮ. 

ʈʝʛʫʣʠʨʫʶʱʠʡ ʩʪʘʥʜʘʨʪ ï ISO/IEC 18000-6. ʉʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʜʠʘʧʘʟʦʥ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

RFID ʩʠʩʪʝʤʘʭ. UHF ʤʝʪʢʠ ʤʦʛʫʪ ʩʯʠʪʳʚʘʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 10 ʤʝʪʨʦʚ, ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʙʦʣʝʝ 128 ʢʙʠʪ/ʩʝʢ. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʩʪʘʣ ʦʩʥʦʚʥʳʤ ʚ ʪʘʢʠʭ 

ʦʙʣʘʩʪʷʭ, ʢʘʢ ʣʦʛʠʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ, ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʤʠʨʦʚʳʭ 

ʣʠʜʝʨʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ (Walmart, Metro Group, ɼʝʧʘʨʪʘʤʝʥʪ ʦʙʦʨʦʥʳ ʉʐɸ ʠ ʜʨ.). ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʉɺʏ ʦʪʢʨʳʪ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʚ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ çʝʚʨʦʧʝʡʩʢʦʤè ʜʠʘʧʘʟʦʥʝ ï 863-868 ʄɻʮ. 

6. ʄʠʢʨʦʚʦʣʥʦʚʳʝ ʯʘʩʪʦʪʳ SHF  (Super High Frequency) ï 2,45-5,8 ɻɻʮ. ʈʝʛʫʣʠʨʫʶʱʠʡ 

ʩʪʘʥʜʘʨʪ ï ISO/IEC 18000-3. ʀʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʵʣʝʢʪʨʦʥʥʳʡ ʩʙʦʨ ʧʣʘʪʝʞʝʡ ʠ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ. ʀʤʝʶʪ ʜʠʘʧʘʟʦʥ 

ʩʯʠʪʳʚʘʥʠʷ, ʩʦʧʦʩʪʘʚʠʤʳʡ ʩ UHF (ʉɺʏ), ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʢʠ ʷʚʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʘʢʪʠʚʥʳʤʠ ʠʣʠ ʧʦʣʫʘʢʪʠʚʥʳʤʠ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʉɺʏ ʤʝʪʢʠ UHF ʙʣʠʞʥʝʛʦ ʧʦʣʷ (Near-Field), ʢʦʪʦʨʳʝ, ʥʝ ʷʚʣʷʷʩʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʜʠʦʤʝʪʢʘʤʠ, ʘ ʠʩʧʦʣʴʟʫʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʘʥʪʝʥʥʳ, ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʩʯʠʪʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʨʠʩʫʪʩʪʚʠʷ ʚʦʜʳ ʠ ʤʝʪʘʣʣʘ. ʉ 

ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʞʠʜʘʝʪʩʷ ʥʘʯʘʣʦ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ RFID-ʤʝʪʦʢ ʚ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ ʪʦʚʘʨʘʤʠ (ʥʫʞʜʘʶʱʠʤʠʩʷ ʚ ʢʦʥʪʨʦʣʝ ʧʦʜʣʠʥʥʦʩʪʠ, 

ʫʯʸʪʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʘʯʘʩʪʫʶ ʩʦʜʝʨʞʘʱʠʤʠ ʚʦʜʫ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʚ ʫʧʘʢʦʚʢʝ) ʠ ʚ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ NFC ʨʘʩʩʤʦʪʨʝʥʳ 

ʚ ʨʘʟʜ. 4. 

ɺ ʤʠʨʝ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ HF ʠ UHF ʯʘʩʪʦʪʳ, ʧʦʵʪʦʤʫ ʚ ʪʘʙʣʠʮʝ 2.3 ʧʨʠʚʝʜʝʥ r

ʨʘʟʣʠʯʠ ̫ʤʝʞʜʫ ʵʪʠʤʠ ʪʠʧʘʤʠ ʤʝʪʦʢ. 

 

https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&ved=0CDIQFjAB&url=http%3A%2F%2Fwww.skyrfid.com%2Findex.php%3Fpr%3DSHF_Reader_Information_Request&ei=IVbAUe3eDIuw4QSUzoG4Aw&usg=AFQjCNG1XNUR2cwT0vGb8he0kkrKAR58QA&sig2=atdoc5dUi4vPKKmG3Q53Vg&bvm=bv.47883778,d.bGE
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D1%80%D0%BC%D0%B0%D1%86%D0%B5%D0%B2%D1%82%D0%B8%D0%BA%D0%B0
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ʊʘʙʣʠʮʘ 2.3  ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ HF ʠ UHF ʤʝʪʦʢ 

ʏʘʩʪʦʪ
 r

ʆʩʥʦʚʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʙʣʘʩʪʴ 
ʧʨʠʤʝʥʝʥʠʷ 

HF 
13,56 
ʄɻʮ 
(ʚʳʩʦʢ
ʘʷ 
ʯʘʩʪʦʪ
ʘ)  

ʉʦʦʪʚʝʪʩʪʚʠʝ 
ʦʙʱʝʤʠʨʦʚʳʤ 
ʩʪʘʥʜʘʨʪʘʤ 
ʈʘʟʤʝʨ ʤʝʪʢʠ ʙʦʣʴʰʝ, 
ʯʝʤ  UHF 
ɼʠʩʪʘʥʮʠʷ 
ʩʯʠʪʳʚʘʥʠʷ 1,2 ʤ 
ʅʠʟʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ 
ʧʨʠ ʯʪʝʥʠʠ ʟʘʱʠʪʥʳʭ 
ʚʦʨʦʪ 
ʎʝʥʘ ʤʝʪʦʢ ʚʳʰʝ, ʯʝʤ 
UHF 
ɺʙʣʠʟʠ ʤʝʪʘʣʣʦʚ 
ʨʘʙʦʪʘʶʪ 
ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʵʬʬʝʢʪʠʚʥʦ 

ʇʣʘʪʝʞʥʳʝ ʢʘʨʪʳ ʠ 
ʢʘʨʪʳ ʣʦʷʣʴʥʦʩʪʠ 
(ʩʤʘʨʪ-ʢʘʨʪʳ) 
ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ 
ɹʦʨʴʙʘ ʩ ʧʦʜʜʝʣʢʦʡ 
ʈʘʟʣʠʯʥʳʝ 
ʨʝʰʝʥʠʷ ʜʣʷ 
ʧʦʰʪʫʯʥʦʛʦ 
ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʥʠʛ, 
ʙʘʛʘʞʘ, ʦʜʝʞʜʳ ʠ 
ʪ.ʜ. 
ñʋʤʥʳʝ ʧʦʣʢʠò 
ʆʧʦʟʥʘʚʘʥʠʝ ʣʶʜʝʡ 
ʠ ʣʠʯʥʳʡ ʢʦʥʪʨʦʣʴ 

UHF 
860-
930 
ʄɻʮ 
(ʩʚʝʨʭ-
ʚʳʩʦʢʠ
ʝ 
ʯʘʩʪʦʪ
ʳ) 

ʅʝʩʦʚʤʝʩʪʠʤʳ ʠʟ-ʟʘ 
ʨʘʟʣʠʯʠʷ 
ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʘʚʠʣ 
ʠ ʥʦʨʤʘʪʠʚʦʚ 
ʈʘʟʤʝʨ ʤʝʪʢʠ ʤʝʥʴʰʝ, 
ʯʝʤ  ʫ HF 
ʀʤʝʶʪ ʙʦʣʴʰʠʡ, ʯʝʤ ʫ 
HF- ʤʝʪʢʠ, ʜʠʘʧʘʟʦʥ 
ʩʯʠʪʳʚʘʥʠʷ (ʙʦʣʝʝ 3 
ʤ)  
ʎʝʥʘ ʤʝʪʦʢ ʥʠʞʝ, ʯʝʤ 
HF 
ʇʦʣʫʯʘʶʪ ʨʘʟʚʠʪʠʝ 
ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ 
ʫʯʘʩʪʥʠʢʦʚ ʨʦʟʥʠʯʥʳʭ 
ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ 
ʪʦʚʘʨʦʚ 
ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 
ʞʠʜʢʦʩʪʷʤ ʠ 
ʤʝʪʘʣʣʘʤ 

ʃʦʛʠʩʪʠʢʘ ʠ ʮʝʧʦʯʢʠ 
ʧʦʩʪʘʚʦʢ, ʚʢʣʶʯʘʷ: 
ʋʧʨʘʚʣʝʥʠʝ 
ʟʘʧʘʩʘʤʠ 
ʉʢʣʘʜʩʢʦʡ 
ʤʝʥʝʜʞʤʝʥʪ 
ʆʪʩʣʝʞʠʚʘʥʠʝ 
ʘʢʪʠʚʦʚ 
 

 

 
2.3 ʉʯʠʪʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ RFID 

 

ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʥʘ RFID-ʤʝʪʢʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʯʠʪʳʚʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ï ʨʠʜʝʨ (ʘʥʛʣ., reader). ʊʠʧʠʯʥʳʡ ʨʠʜʝʨ ʠʤʝʝʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʘʥʪʝʥʥ, 

ʢʦʪʦʨʳʝ ʠʟʣʫʯʘʶʪ ʨʘʜʠʦʚʦʣʥʳ ʠ ʧʨʠʥʠʤʘʶʪ ʩʠʛʥʘʣʳ ʦʪ ʤʝʪʢʠ (ʨʠʩ. 2.6). ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ (ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʤʝʪʢʠ, ID ʩʯʠʪʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʤʝʪʢʘ ʙʳʣʘ ʧʨʦʯʠʪʘʥʘ) ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʯʠʪʳʚʘʪʝʣʠ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʥʘ ʪʦʡ 

ʯʘʩʪʦʪʝ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ  ʤʝʪʢʠ. 

ʌʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ RFID-ʩʯʠʪʳʚʘʪʝʣʝʤ:  
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1. ʕʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʧʘʩʩʠʚʥʳʭ ʤʝʪʦʢ ʟʘ ʩʯʝʪ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʤʝʪʢʘʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.  

2. ʏʪʝʥʠʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʥʘ ʤʝʪʢʝ. 

3. ɿʘʧʠʩʴ ʜʘʥʥʳʭ ʥʘ ʤʝʪʢʫ ï ʠʩʧʦʣʴʟʫʷ ʤʝʪʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʯʪʝʥʠʷ-ʟʘʧʠʩʠ, ʜʘʥʥʳʝ 

ʤʦʞʥʦ ʤʝʥʷʪʴ, ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʠ ʫʜʘʣʷʪʴ ʩʪʘʨʳʝ, ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʪʘ. 

4. ʉʚʷʟʴ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ - ʩʯʠʪʳʚʘʪʝʣʴ ʦʪʚʝʯʘʝʪ ʟʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ 

ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʤʝʪʢʘʤʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʨʪʘ 

Bluetooth, ʩʝʪʠ Ethernet ʠʣʠ ʜʨʫʛʠʭ ʧʨʦʚʦʜʥʳʭ ʠʣʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ʈʠʩ. 2.6 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ RFID-ʩʯʠʪʳʚʘʪʝʣʷ 
 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʩʯʠʪʳʚʘʪʝʣʠ ʙʳʚʘʶʪ ʨʫʯʥʳʝ, ʥʘʩʪʦʣʴʥʳʝ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ (ʨʠʩ. 2.7). 

ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʈʫʯʥʳʝ 

ʩʯʠʪʳʚʘʪʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʥʫʞʥʳʭ ʪʦʚʘʨʦʚ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʩʢʣʘʜʘʭ, ʚ 

ʙʠʙʣʠʦʪʝʢʘʭ, ʚ ʨʦʟʥʠʯʥʳʭ ʤʘʛʘʟʠʥʘʭ ʠ ʪ.ʜ. ʉʪʘʮʠʦʥʘʨʥʳʝ ʩʯʠʪʳʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʜʣʷ 

ʩʯʠʪʳʚʘʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ RFID ʤʝʪʦʢ. ʉ ʧʦʤʦʱʴʶ ʥʠʭ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ, 

ʩʪʝʨʝʪʴ, ʧʝʨʝʟʘʧʠʩʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʤʝʪʢʠ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʠʙʣʠʦʪʝʢʘʭ, ʥʘ 

ʩʢʣʘʜʘʭ.  

 

                                
                 ʘ)                                        ʙ)                                                ʚ)             
ʈʠʩ. 2.7 ï ʉʯʠʪʳʚʘʪʝʣʠ (ʨʠʜʝʨʳ) RFID-ʤʝʪʦʢ (ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʚ ʤʘʩʰʪʘʙʝ): ʘ) 
ʧʦʨʪʘʪʠʚʥʳʡ (ʨʫʯʥʦʡ); ʙ) ʥʘʩʪʦʣʴʥʳʡ (RFID-ʧʣʘʥʰʝʪ); ʚ) ʩʪʘʮʠʦʥʘʨʥʳʡ (RFID-

ʚʦʨʦʪʘ) 
 

ʄʝʪʢʫ ʠ ʩʯʠʪʳʚʘʪʝʣʴ ʩʦʝʜʠʥʷʝʪ  ʨʘʜʠʦʢʘʥʘʣ ʩʚʷʟʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ 

ʦʨʛʘʥʠʟʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʝʥʥ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ RFID 

ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ ʘʥʪʝʥʥ, ʠʤʝʶʱʠʭʩʷ ʫ ʤʝʪʦʢ ʠ  ʩʯʠʪʳʚʘʪʝʣʝʡ. ɸʥʪʝʥʥʳ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ 

ʚʠʜʦʚ: ʚʤʦʥʪʠʨʦʚʘʥʥʳʝ ʚ ʤʝʪʢʫ ʠ ʢʦʨʧʫʩʠʨʦʚʘʥʥʳʝ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʘʥʪʝʥʥʘ RFID-ʤʝʪʢʠ 

ʤʦʥʪʠʨʫʝʪʩʷ ʥʘ ʪʫ ʞʝ ʧʦʚʝʨʭʥʦʩʪʴ, ʯʪʦ ʠ ʤʠʢʨʦʯʠʧ ʠ ʧʦʤʝʱʘʝʪʩʷ ʩ ʥʝʡ ʚ ʦʜʠʥ ʢʦʨʧʫʩ. 

ʈʘʟʤʝʨʳ ʢʦʨʧʫʩʘ ʤʝʪʢʠ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨʦʤ ʠ ʬʦʨʤʦʡ ʘʥʪʝʥʥʳ. ʉʘʤ ʤʠʢʨʦʯʠʧ 

ʤʝʪʢʠ ʞʝ ʤʦʞʝʪ ʙʳʪʴ ʢʨʘʡʥʝ ʤʘʣ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʠʣʦʞʝʥʠʡ ʧʦʜʭʦʜʳ ʢ ʢʦʨʧʫʩʠʨʦʚʢʝ ʘʥʪʝʥʥ 

ʩʯʠʪʳʚʘʪʝʣʝʡ ʠʤʝʶʪ ʩʚʦʠ ʨʘʟʣʠʯʠʷ. ɺ ʧʝʨʝʥʦʩʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʘʥʪʝʥʥʘ ʢʨʝʧʠʪʩʷ ʥʘ ʩʘʤ 

ʩʯʠʪʳʚʘʪʝʣʴ, ʚ ʜʨʫʛʠʭ, ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʝʛʦ. ɿʜʝʩʴ ʤʦʞʝʪ ʙʳʪʴ ʩʤʦʥʪʠʨʦʚʘʥʦ 

ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʘʥʪʝʥʥ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ RFID-ʚʦʨʦʪʘ, ʨʠʩ. 3.7ʚ), ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ 
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ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʩʯʠʪʳʚʘʥʠʷ ʠ ʜʘʣʴʥʦʩʪʴ ʩʠʛʥʘʣʦʚ 

ʨʘʜʠʦʚʦʣʥ.  

 
 
2.4 ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ RFID 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʠ 

RFID. ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʚʘʞʥʝʡʰʠʭ ʠʟ ʥʠʭ. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ISO (International Organization for 

Standardization) ʩʦʚʤʝʩʪʥʦ ʩ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʠʥʞʝʥʝʨʥʳʤ ʢʦʥʩʦʨʮʠʫʤʦʤ IEC (International 

Electrotechnical Commission) ʨʘʟʨʘʙʦʪʘʣʘ ʩʝʨʠʶ RFID-ʩʪʘʥʜʘʨʪʦʚ ISO/IEC 18000 ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ. ʕʪʘ ʩʝʨʠʷ ʦʭʚʘʪʳʚʘʝʪ 

ʧʨʦʪʦʢʦʣ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʘʭ ʧʦʩʪʘʚʦʢ, ʠ ʚʢʣʶʯʘʝʪ 7 

ʦʩʥʦʚʥʳʭ ʨʘʜʠʦʯʘʩʪʦʪ RFID-ʪʝʭʥʦʣʦʛʠʠ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. 

ISO ʨʘʟʨʘʙʦʪʘʣʘ ʪʘʢʞʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ 

ʨʘʜʠʦʯʘʩʪʦʪʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʤʧʣʘʥʪʘʮʠʝʡ 

ʪʨʘʥʩʧʦʥʜʝʨʘ (ʤʠʢʨʦʯʠʧʘ) ʧʦʜ ʢʦʞʫ ʞʠʚʦʪʥʦʛʦ. ʊʘʢ ISO/IEC 11784 ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʜʘʥʥʳʝ ʟʘʧʠʩʘʥʳ ʥʘ ʤʝʪʢʫ, ʘ ISO/IEC 11785 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʪʦʢʦʣ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ. ʂʨʦʤʝ ʵʪʦʛʦ ISO ʩʦʟʜʘʣʘ ʩʪʘʥʜʘʨʪ ʧʨʦʪʦʢʦʣʘ ʜʣʷ RFID-ʤʝʪʦʢ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʩʤʘʨʪ-ʢʘʨʪʘʭ (ISO/IEC 14443) ʠ 

ʢʘʨʪʘʭ ʜʘʣʴʥʝʛʦ ʜʝʡʩʪʚʠʷ (ISO/IEC 15693). ʆʨʛʘʥʠʟʘʮʠʷ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʣʘ ʩʪʘʥʜʘʨʪʳ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ RFID-ʤʝʪʦʢ ʠ ʩʯʠʪʳʚʘʪʝʣʝʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 

(ISO/IEC 18047) ʠ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʠʩʧʳʪʘʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʩʪʨʦʡʩʪʚ  (ISO/IEC 18046). 

ʎʝʥʪʨ Auto-ID,  ʢʦʪʦʨʳʡ ʙʳʣ ʩʦʟʜʘʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʜʘ ʧʨʦʜʫʢʪʘ EPC 

(Electronic Product Code), ʧʨʝʜʣʦʞʠʣ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʪʦʢʦʣ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ 

(ʦʪʣʠʯʥʳʡ ʦʪ ʩʪʘʥʜʘʨʪʘ ISO) ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʦʚʘʨʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʮʝʧʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʎʝʥʪʨ ʧʣʘʥʠʨʦʚʘʣ ʩʦʟʜʘʪʴ ʝʜʠʥʳʡ ʧʨʦʪʦʢʦʣ, ʢʦʪʦʨʳʡ ʙʳ ʤʦʛ 

ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ (ʢʣʘʩʩʘʤʠ) ʤʝʪʦʢ. ʂʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʪʠʧ ʤʝʪʦʢ 

ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʯʝʤ ʧʨʝʜʳʜʫʱʠʡ: 

ʂʣʘʩʩ 1: ʧʨʦʩʪʘʷ, ʧʘʩʩʠʚʥʘʷ ʤʝʪʢʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ, ʜʦʩʪʫʧʥʘʷ ʪʦʣʴʢʦ ʜʣʷ 

ʩʯʠʪʳʚʘʥʠʷ, ʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʴʶ ʦʜʥʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʘʩʩ 2: ʧʘʩʩʠʚʥʘʷ ʤʝʪʢʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ 65 ʂʙʠʪ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʩʯʠʪʳʚʘʪʴ ʠ ʧʝʨʝʟʘʧʠʩʳʚʘʪʴ. 

ʂʣʘʩʩ 3: ʧʦʣʫʧʘʩʩʠʚʥʘʷ ʤʝʪʢʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ 65 ʂʙʠʪ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʩʯʠʪʳʚʘʪʴ ʠ ʧʝʨʝʟʘʧʠʩʳʚʘʪʴ; ʬʘʢʪʠʯʝʩʢʠ ʵʪʦ ʂʣʘʩʩ 2 ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʙʘʪʘʨʝʝʡ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʩʰʠʨʝʥʥʦʡ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʩʯʠʪʳʚʘʪʝʣʝʡ. 

ʂʣʘʩʩ 4: ʘʢʪʠʚʥʘʷ ʤʝʪʢʘ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʙʘʪʘʨʝʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʭʝʤʦʡ ʤʠʢʨʦʯʠʧʘ ʠ 

ʩʥʘʙʞʝʥʠʷ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ, ʯʪʦʙʳ ʠʟʣʫʯʘʪʴ ʩʠʛʥʘʣ ʩʯʠʪʳʚʘʪʝʣʶ. 

ʂʣʘʩʩ 5: ʘʢʪʠʚʥʘʷ RFID-ʤʝʪʢʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʤʝʪʢʘʤʠ ʂʣʘʩʩʘ 5 

ʠ/ʠʣʠ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʇʦʟʞʝ ʪʠʧʳ ʤʝʪʦʢ ʠʟʤʝʥʠʣʠʩʴ ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʎʝʥʪʨ Auto-ID ʫʪʚʝʨʜʠʣ ʪʘʢʞʝ ʤʝʪʢʠ 

ʂʣʘʩʩʘ 0, ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʚ ʤʦʤʝʥʪ ʩʙʦʨʢʠ. ʄʝʪʢʘ ʂʣʘʩʩʘ 

0 ʠʩʧʦʣʴʟʦʚʘʣʘ ʦʪʣʠʯʥʳʡ ʦʪ ʂʣʘʩʩʘ 1 ʧʨʦʪʦʢʦʣ, ʘ ʵʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʷʤ 

ʧʨʠʭʦʜʠʣʦʩʴ ʧʦʢʫʧʘʪʴ ʤʥʦʛʦʧʨʦʪʦʢʦʣʴʥʳʝ ʩʯʠʪʳʚʘʪʝʣʠ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʯʠʪʳʚʘʪʴ ʤʝʪʢʠ ʠ ʂʣʘʩʩʘ 1, ʠ ʂʣʘʩʩʘ 0. 

ʇʨʦʪʦʢʦʣʳ ʂʣʘʩʩʘ 0 ʠ ʂʣʘʩʩʘ 1 ʠʤʝʶʪ ʧʘʨʫ ʥʝʜʦʩʪʘʪʢʦʚ, ʚʢʣʶʯʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʥʠ ʥʝ 

ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʆʜʥʘ ʠʟ ʧʨʦʙʣʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʥʝʩʦʚʤʝʩʪʠʤʳ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ISO. ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʚʩʝʤʝʩʪʥʦ. ʂ ʧʨʠʤʝʨʫ, ʂʣʘʩʩ 0 ʠʟʣʫʯʘʝʪ ʩʠʛʥʘʣ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ ʠ ʧʨʠʥʠʤʘʝʪ ʦʙʨʘʪʥʳʡ 

ʫʞʝ ʥʘ ʜʨʫʛʦʡ, ʥʦ ʚ ʉɺʏ ʜʠʘʧʘʟʦʥʝ, ʯʪʦ ʟʘʧʨʝʱʝʥʦ ʚ ɽʚʨʦʧʝ. 

https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCgQFjAA&url=http%3A%2F%2Fwww.iec.ch%2F&ei=awTIUeKbEc_V4ASpu4CwCQ&usg=AFQjCNGBHN3do4Q3AKC0BbWsopS18dcMCg&bvm=bv.48293060,d.bGE
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCgQFjAA&url=http%3A%2F%2Fwww.iec.ch%2F&ei=awTIUeKbEc_V4ASpu4CwCQ&usg=AFQjCNGBHN3do4Q3AKC0BbWsopS18dcMCg&bvm=bv.48293060,d.bGE
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCgQFjAA&url=http%3A%2F%2Fwww.iec.ch%2F&ei=awTIUeKbEc_V4ASpu4CwCQ&usg=AFQjCNGBHN3do4Q3AKC0BbWsopS18dcMCg&bvm=bv.48293060,d.bGE
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ʉ 2003 ʛʦʜʘ ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ ʮʝʥʪʨʘ Auto ID Labs ʨʘʟʨʘʙʦʪʢʦʡ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪ UHF ʟʘʥʠʤʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ EPCglobal Inc., ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʤʠʨʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʢʦʜʘ ʧʨʦʜʫʢʪʘ EPC ʠ ʩʦʟʜʘʥʠʝ ʩʝʪʠ EPCglobal. ʉʧʝʮʠʬʠʢʘʮʠʷ EPCglobal, ʥʘʮʝʣʝʥʥʘʷ ʥʘ 

ʦʧʝʨʘʮʠʠ ʚ ʩʝʪʷʭ ʩʙʳʪʘ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʛʣʦʙʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʜʣʷ RFID ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʯʝʥʴ ʰʠʨʦʢʦʤ ʥʘʙʦʨʝ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʢʦʣʝʥʠʷ 

ʩʪʘʥʜʘʨʪʦʚ EPC. ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʦʧʨʝʜʝʣʷʣʦ ʪʦʣʴʢʦ ʤʝʪʢʠ ʢʣʘʩʩʘ 0 ʠ ʢʣʘʩʩʘ 1. ʄʝʪʢʠ 

ʢʣʘʩʩʘ 0 ʧʨʦʛʨʘʤʤʠʨʦʚʘʣʠʩʴ ʚʦ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ çR/Oè. ɺ ʤʝʪʢʠ ʢʣʘʩʩʘ 1 ʠʥʬʦʨʤʘʮʠʷ 

ʤʦʛʣʘ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʝʪʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ çWORMè. ʂʣʘʩʩ 0 ʠ ʢʣʘʩʩ 1 ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʨʘʙʦʪʳ ʩʦ 

ʩʯʠʪʳʚʘʪʝʣʝʤ. 

ʉʫʱʝʩʪʚʫʶʪ ʤʦʜʠʬʠʢʘʮʠʠ ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ çʦʪʢʨʳʪʳʤʠè 

ʩʪʘʥʜʘʨʪʘʤʠ EPC Global. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʵʪʦ ʢʣʘʩʩ 0 g1, 

ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʨʘʟʤʝʨʦʤ ʧʘʤʷʪʠ (96 ʙʠʪ ʚʤʝʩʪʦ ʧʨʠʥʷʪʳʭ ʠʟʥʘʯʘʣʴʥʦ 64 ʙʠʪʘ) ʠ ʢʣʘʩʩ 

1b (ʉ1bg2), ʛʜʝ ʚʩʝʛʦ 128 ʙʠʪ, 96 ʙʠʪ ʠʟ ʢʦʪʦʨʳʭ (EPC-ʢʦʜ) ʜʦʩʪʫʧʥʳ ʜʣʷ ʤʥʦʛʦʢʨʘʪʥʦʡ 

ʧʝʨʝʟʘʧʠʩʠ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʝʪʢʘʤʠ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʚ 

2004 ʛʦʜʫ EPC Global ʚʚʝʜʝʥ ʩʪʘʥʜʘʨʪ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʪʨʘʥʩʧʦʥʜʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʦʙʣʘʩʪʠ ʫʣʴʪʨʘʚʳʩʦʢʠʭ ʯʘʩʪʦʪ, ʠʤʝʥʫʝʤʳʡ EPC Generation 2 ï ʦʙʱʠʡ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʜʣʷ ʚʩʝʭ ʧʨʦʜʫʢʪʦʚ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʨʦʪʦʢʦʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʤʝʪʦʢ ʂʣʘʩʩʘ 1 

gen2, ʥʦ ʜʦʣʞʝʥ ʧʦʜʭʦʜʠʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʢʣʘʩʩʘʤʠ 

(ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʝʪʦʢ ʢʣʘʩʩʘ 2, 3, 4 ʠ 5). 

 

2.5 ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ RFID 
 

ʊʝʭʥʦʣʦʛʠʶ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʚ 

ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ, ʘ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʝʝ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʜʣʷ ʛʨʘʞʜʘʥʩʢʠʭ ʥʫʞʜ 

ʩʯʠʪʘʶʪ 1990-ʝ ʛʦʜʳ, ʢʦʛʜʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ISO) ʧʨʠʥʷʣʘ 

ʨʷʜ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ RFID. ɺ ʥʘʯʘʣʝ XXI ʚʝʢʘ ʪʝʭʥʦʣʦʛʠʷ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʪʘʣʘ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʥʘʧʨʠʤʝʨ ʢʦʤʧʘʥʠʷ 

Walmart ʠ ʄʠʥʠʩʪʝʨʩʪʚʦ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʉʐɸ ʦʙʷʟʳʚʘʣʠ ʩʚʦʠʭ ʧʦʩʪʘʚʱʠʢʦʚ 

ʠʩʧʦʣʴʟʦʚʘʪʴ RFID ʜʣʷ ʤʘʨʢʠʨʦʚʢʠ ʧʦʩʪʘʚʣʷʝʤʦʡ ʠʤ ʧʨʦʜʫʢʮʠʠ. ʇʨʦʛʥʦʟʠʨʦʚʘʣʦʩʴ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ RFID-ʩʠʩʪʝʤ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʚʳʡʜʝʪ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʘʩʰʪʘʙʳ ʠ 

ʪʝʭʥʦʣʦʛʠʷ ʥʘʯʥʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʅʦ ʢ 2005 ʛʦʜʫ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ RFID-

ʪʝʭʥʦʣʦʛʠʠ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʜʣʠʣʠʩʴ, ʠ ʠʥʪʝʨʝʩ ʢ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʥʠʟʠʣʩʷ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʵʪʦʛʦ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ: 

 ʧʦʷʚʣʝʥʠʝ ʨʷʜʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʚʝʨʷʶʱʠʭ ʦ ʥʝʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʤʝʪʦʢ; 

 ʩʣʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʘʜʠʦʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 

 ʩʣʦʞʥʦʩʪʠ ʚ ʩʥʠʞʝʥʠʠ ʮʝʥʳ RFID-ʤʝʪʢʠ. 

ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʧʷʪʠ ʣʝʪ ʪʝʭʥʦʣʦʛʠʷ RFID ʦʢʘʟʘʣʘʩʴ ʚ 

ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ, ʣʦʛʠʩʪʠʢʝ ʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʥʘ 

ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʣʦʩʴ ʦʢʦʣʦ 60% ʜʦʭʦʜʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʠʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ RFID-

ʤʝʪʢʠ ʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʩʬʝʨʘʭ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ (27%), ʙʝʟʦʧʘʩʥʦʩʪʠ (15,2%) ʠ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘʩʝʣʝʥʠʷ (14,4%). ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʙʫʜʫʪ ʚʥʦʩʠʪʴ ʥʘʠʙʦʣʴʰʠʡ ʜʦʭʦʜ ʚ ʦʙʱʠʡ ʦʙʲʝʤ RFID-ʨʳʥʢʘ. ʇʦʤʠʤʦ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʠʥʪʝʛʨʘʪʦʨʳ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ 

ʚʳʚʦʜʷʪ ʥʘ ʨʳʥʦʢ ʚʩʝ ʙʦʣʴʰʝ ʠʜʝʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ RFID, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʨʘʩʰʠʨʷʝʪ 

ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʠʯʠʥʦʡ, ʤʝʰʘʶʱʝʡ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ RFID-ʧʨʦʝʢʪʦʚ, ʩʪʘʥʦʚʷʪʩʷ ʢʘʢ 

ʬʠʥʘʥʩʦʚʳʝ, ʪʘʢ ʠ ʥʝʬʠʥʘʥʩʦʚʳʝ ʙʘʨʴʝʨʳ. ʅʘʠʙʦʣʝʝ ʷʚʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʳʩʦʢʦʡ ʮʝʥʳ 
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ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʟʚʘʥʥʘʷ ʥʝʦʧʨʘʚʜʘʥʥʳʤʠ ʦʞʠʜʘʥʠʷʤʠ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʤʝʪʦʢ ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʟʘʤʢʥʫʪʳʡ ʢʨʫʛ: ʥʝʪ ʟʘʢʘʟʦʚ ï ʮʝʥʘ ʤʝʪʢʠ 

ʚʳʩʦʢʘ, ʥʝʪ ʜʦʩʪʫʧʥʳʭ ʮʝʥʦʚʳʭ ʨʝʰʝʥʠʡ ï ʥʝʪ ʟʘʢʘʟʦʚ. ʏʪʦʙʳ ʚʳʡʪʠ ʠʟ ʵʪʦʡ ʪʫʧʠʢʦʚʦʡ 

ʩʠʪʫʘʮʠʠ, ʥʫʞʥʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʨʦʝʢʪʳ, ʥʘʧʨʠʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ. ɹʝʟ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʤʘʩʩʦʚʳʡ ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʳʡ ʩʧʦʩʦʙ ʤʘʨʢʠʨʦʚʢʠ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʝʥ. 

ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʦʧʨʘʚʜʳʚʘʶʪ ʤʝʜʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ RFID-ʨʳʥʢʘ ʦʪʩʫʪʩʪʚʠʝʤ 

ʩʪʘʥʜʘʨʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ. ʈʝʰʝʥʠʝʤ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʶʪʩʷ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ɸʩʩʦʮʠʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (GS1). 

ʂʦʣʠʯʝʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦʢʘ ʥʝʚʝʣʠʢʦ, ʦʜʥʘʢʦ ʧʨʦʮʝʩʩ ʠʭ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦ. ɺʩʝ ʧʨʠʥʠʤʘʝʤʳʝ ʩʪʘʥʜʘʨʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʫʪʝʥʪʠʯʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ISO. 

ɺ ʮʝʣʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʠʣʴʥʫʶ ʧʝʨʝʦʮʝʥʢʫ RFID-ʨʳʥʢʘ ʚ ʧʨʦʰʣʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʝʛʦ ʩʝʛʦʜʥʷʰʥʝʝ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʟʚʠʪʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ RFID-ʩʠʩʪʝʤ 

ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʝʪʩʷ ʚ ʪʝʭ ʦʪʨʘʩʣʷʭ, ʛʜʝ-ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʣʠʙʦ ʞʝ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʦʧʨʘʚʜʘʥʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ RFID-ʪʝʭʥʦʣʦʛʠʡ ï ʵʪʦ ʨʝʘʣʴʥʦʩʪʴ, ʥʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʭ ʩʬʝʨ 

ʵʢʦʥʦʤʠʢʠ. 

 

 

2.6 ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ RFID-ʪʝʭʥʦʣʦʛʠʡ 
 

ʈʘʜʠʦʯʘʩʪʦʪʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʶʯʝʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʙʫʜʫʱʝʛʦ ʠ 

ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʡ ʚ ʀʥʪʝʨʥʝʪʝ ʚʝʱʝʡ. ɺʦʪ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʤʝʨʦʚ 

ʧʨʠʤʝʥʝʥʠʷ RFID ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

ʊʝʭʥʦʣʦʛʠʷ RFID ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʫʯʰʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʩʢʠʤʠ ʟʘʧʘʩʘʤʠ ʠ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫʪʁ RFID-ʩʠʩʪʝʤʫ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʘʞʥʳʤʠ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ, ʧʝʨʝʤʝʱʘʶʱʠʤʠʩʷ ʦʪ ʦʜʥʦʛʦ ʮʝʭʘ ʢ ʜʨʫʛʦʤʫ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʠ ʟʘʪʨʘʪ ʥʘ ʧʦʠʩʢ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʪʘʣʝʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ. 

ʈʝʘʣʠʟʦʚʘʥ r ʧʨʦʝʢʪ r ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʧʨʘʚʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ RFID. 

ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʳʡ ʠ ʜʦʩʪʦʚʝʨʥʳʡ ʫʯʝʪ ʪʦʧʣʠʚʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʩʝʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʦʢʫʤʝʥʪʘʨʥʳʭ ʦʧʝʨʘʮʠʡ, ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ 

ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʧʦ ʢʘʞʜʦʡ ʝʜʠʥʠʮʝ ʘʚʪʦʪʝʭʥʠʢʠ, ʙʝʟʦʧʝʨʘʪʦʨʥʳʡ ʦʪʧʫʩʢ 

ʪʦʧʣʠʚʘ ʪʦʣʴʢʦ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʘʚʪʦʤʘʰʠʥʘʤ ʧʨʠ ʧʦʤʦʱʠ RFID-ʤʝʪʦʢ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠ ʩʤʘʨʪ-ʢʘʨʪ. 

ʏʪʦʙʳ ʟʘʱʠʪʠʪʴ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʦʪ ʧʦʜʜʝʣʦʢ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʤʝʱʘʶʪ ʪʨʘʥʩʧʦʥʜʝʨʳ ʥʘ ʫʧʘʢʦʚʢʘʭ ʤʝʜʠʢʘʤʝʥʪʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʫʜʘʝʪʩʷ ʦʪʩʣʝʞʠʚʘʪʴ 

ʧʫʪʴ ʧʨʝʧʘʨʘʪʦʚ ʦʪ ʠʟʛʦʪʦʚʠʪʝʣʷ ʜʦ ʘʧʪʝʢʠ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʬʝʨʤʝʨʳ ʤʘʨʢʠʨʫʶʪ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʤʝʱʝʥʠʷ 

ʪʨʘʥʩʧʦʥʜʝʨʦʚ ʥʘ ʫʭʦ ʞʠʚʦʪʥʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʥʝʟʘʧʥʦʡ ʚʩʧʳʰʢʝ ʙʦʣʝʟʥʠ ʠʣʠ 

ʵʧʠʜʝʤʠʠ ʩʪʘʜʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʳʩʪʨʦ ʠʟʦʣʠʨʦʚʘʪʴ. 

  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 

ʅʝʢʦʪʦʨʳʝ ʙʠʙʣʠʦʪʝʢʠ ʚʥʝʜʨʠʣʠ RFID ʚ ʩʚʦʠ ʩʠʩʪʝʤʳ ʢʥʠʛʦʦʙʤʝʥʘ. ʇʨʠ ʵʪʦʤ ʚ 

ʢʥʠʛʘʭ, ʥʘ ʧʣʝʥʢʘʭ ʠ ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʘʭ ʨʘʟʤʝʱʘʶʪʩʷ ʪʨʘʥʩʧʦʥʜʝʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 



44 

 

ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʚʳʙʨʘʥʥʳʝ ʠʤʠ ʥʦʩʠʪʝʣʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʯʝʤ ʙʣʘʛʦʜʘʨʷ ʪʨʘʥʩʧʦʥʜʝʨʘʤ ʵʪʠ ʥʦʩʠʪʝʣʠ ʥʘʜʝʞʥʦ ʟʘʱʠʱʝʥʳ ʦʪ ʢʨʘʞʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ RFID-ʤʝʪʦʢ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʳʜʘʯʠ ʠ ʚʦʟʚʨʘʪʘ 

ʥʦʩʠʪʝʣʝʡ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ ʠ ʟʘʱʠʪʠʪʴ ʬʦʥʜ ʦʪ ʢʨʘʞ. ʂʨʦʤʝ 

ʪʦʛʦ, ʯʠʪʘʪʝʣʴʩʢʠʝ ʙʠʣʝʪʳ ʪʘʢʞʝ ʤʦʞʥʦ ʦʩʥʘʩʪʠʪʴ RFID-ʤʝʪʢʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʨʦʪʴʩʷ ʩ 

ʠʭ ʧʦʜʤʝʥʘʤʠ ʠ ʧʦʜʜʝʣʢʘʤʠ.  

ɹʦʣʴʥʠʮʳ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʜʠʦʯʘʩʪʦʪʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʙʣʝʛʯʠʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʘʮʠʝʥʪʦʚ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʨʘʟʤʝʱʝʥʠʝ ʚ ʧʘʣʘʪʘʭ. ʇʘʮʠʝʥʪʳ 

ʩʥʘʙʞʘʶʪʩʷ ʨʫʯʥʳʤʠ ʙʨʘʩʣʝʪʘʤʠ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʚ ʥʠʭ ʪʨʘʥʩʧʦʥʜʝʨʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʟʘʢʦʜʠʨʦʚʘʥʳ ʠʤʷ ʧʘʮʠʝʥʪʘ ʠ ʥʦʤʝʨ ʠʩʪʦʨʠʠ ʝʛʦ ʙʦʣʝʟʥʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʝ 

ʜʘʥʥʳʭ. ʇʦʩʨʝʜʩʪʚʦʤ ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʣʝʯʘʱʠʡ ʚʨʘʯ 

ʧʦʣʫʯʘʝʪ ʦʧʝʨʘʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʠʩʪʦʨʠʷʤ ʙʦʣʝʟʥʠ ʩʚʦʠʭ ʧʘʮʠʝʥʪʦʚ. 

ɺ ʤʫʟʝʷʭ ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʦʤʦʱʥʠʢʘ PDA 

(Personal Digital Assistant) ʟʘʧʨʘʰʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʳʩʪʘʚʦʯʥʳʭ ʵʢʩʧʦʥʘʪʘʭ, ʜʣʷ ʯʝʛʦ 

ʵʢʩʧʦʥʘʪʳ ʩʥʘʙʞʘʶʪʩʷ ʪʨʘʥʩʧʦʥʜʝʨʘʤʠ RFID. ʇʨʠ ʵʪʦʤ ʩʦʪʨʫʜʥʠʢʠ ʤʫʟʝʝʚ ʧʦʣʫʯʘʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢʠʤʠ ʵʢʩʧʦʥʘʪʘʤʠ ʠʥʪʝʨʝʩʫʶʪʩʷ ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ. 

 

ʅʘʫʢʘ 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʩʣʝʞʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ RFID ʞʠʟʥʴ ʧʯʝʣ. ʂʨʦʰʝʯʥʳʝ 

ʯʠʧʳ ʧʨʠʢʣʝʠʚʘʣʠʩʴ ʥʘ ʩʧʠʥʢʠ ʥʘʩʝʢʦʤʳʭ. ʇʦʣʫʯʝʥʥʘʷ ʧʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʯʝʣ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʧʦʤʦʛʘʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʙʦʨʦʪʴʩʷ ʩ ʙʦʣʝʟʥʷʤʠ.  

ʋʯʝʥʳʝ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ RFID ʥʘʙʣʶʜʘʣʠ ʨʦʩʪ ʛʝʥʝʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ 

ʜʝʨʝʚʴʝʚ. ʕʪʘ ʩʠʩʪʝʤʘ ʟʘʤʝʪʥʦ ʧʨʝʚʦʩʭʦʜʠʣʘ ʚʩʝ ʧʨʝʞʥʠʝ ʤʝʪʦʜʳ ʤʘʨʢʠʨʦʚʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʪʨʘʥʩʧʦʥʜʝʨ, ʧʦʤʝʱʝʥʥʳʡ ʚʥʫʪʨʴ ʜʝʨʝʚʘ, ʟʘʱʠʱʝʥ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

  

ɹʳʪ ʠ ʜʦʩʫʛ  

ʇʦʪʨʝʙʠʪʝʣʠ ʫʞʝ ʩʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʜʥʝʚʥʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʩʠʩʪʝʤʘʤʠ RFID. 

ʅʘʧʨʠʤʝʨ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʪʨʘʥʩʧʦʥʜʝʨʳ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʟʘʛʨʘʥʠʯʥʳʝ ʧʘʩʧʦʨʪʘ, ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʢʣʫʙʘʭ ð ʚ ʯʣʝʥʩʢʠʝ ʢʘʨʪʦʯʢʠ.  

ʊʝʭʥʦʣʦʛʠʷ RFID ʫʞʝ ʜʦʣʛʦ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʚ ʧʦʤʝʱʝʥʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʦ RFID-ʢʘʨʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʛʥʠʪʥʦʡ 

ʢʘʨʪʦʡ ʚ ʪʦʤ, ʯʪʦ ʥʝʪ ʥʠʢʘʢʦʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʢʘʨʪʦʡ ʠ ʩʯʠʪʳʚʘʪʝʣʝʤ, ʦʥʘ ʤʝʥʴʰʝ 

ʠʟʥʘʰʠʚʘʝʪʩʷ, ʤʝʥʴʰʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

RFID ʪʝʭʥʦʣʦʛʠʷ ʪʘʢʞʝ ʟʘʚʦʝʚʳʚʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʘʢ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʦʧʣʘʪʳ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛ. ʆʜʠʥ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʦʚ - ʦʧʣʘʪʘ ʜʦʨʦʞʥʳʭ ʧʦʰʣʠʥ ʙʝʟ ʦʩʪʘʥʦʚʢʠ 

ʘʚʪʦʤʦʙʠʣʷ. RFID ʪʘʢʞʝ ʥʘʯʠʥʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʦʧʣʘʪʳ ʧʨʦʝʟʜʘ ʚ 

ʘʚʪʦʙʫʩʘʭ, ʤʝʪʨʦ ʠ ʧʦʝʟʜʘʭ. ʄʥʦʛʠʝ ʛʦʨʦʜʘ ʚ ʤʠʨʝ ʧʝʨʝʰʣʠ ʦʪ ʢʘʨʪ ʩ ʤʘʛʥʠʪʥʦʡ ʧʦʣʦʩʦʡ ʢ 

RFID-ʢʘʨʪʘʤ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʙʳʩʪʨʝʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʫʨʥʠʢʝʪʳ, ʫʤʝʥʴʰʘʝʪ 

ʩʢʦʧʣʝʥʠʝ ʠ ʫʩʢʦʨʷʝʪ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʢʘʩʩʘʭ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʧʘʨʢʘʭ ʦʪʜʳʭʘ ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʩ ʧʦʤʦʱʴʶ RFID ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʉʯʠʪʳʚʘʶʱʠʝ ʧʨʠʙʦʨʳ ʨʝʛʠʩʪʨʠʨʫʶʪ ʙʨʘʩʣʝʪ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ 

ʪʨʘʥʩʧʦʥʜʝʨʦʤ ʠ ʫʢʘʟʳʚʘʶʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʵʢʨʘʥʘʭ. ʇʦʩʨʝʜʩʪʚʦʤ ʵʪʠʭ ʩʝʥʩʦʨʥʳʭ ʵʢʨʘʥʦʚ ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʧʦʩʳʣʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ 

ʩʦʦʙʱʝʥʠʷ.  

RFID ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʭʨʘʥʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʠʜʝʪ ʚ ʢʦʤʧʣʝʢʪʝ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ RFID-ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʨʫʣʝʚʦʡ ʢʦʣʦʥʢʝ. 

ʈʝʪʨʘʥʩʣʷʪʦʨ ʚʩʪʘʚʣʝʥ ʚ ʧʣʘʩʪʤʘʩʩʫ ʚʦʢʨʫʛ ʦʩʥʦʚʳ ʢʣʶʯʘ. ʈʠʜʝʨ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ 

ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʣʠʯʥʦʩʪʠ ʦʪ ʢʣʶʯʘ ʠʣʠ ʘʚʪʦʤʦʙʠʣʴ ʥʝ ʙʫʜʝʪ ʟʘʚʦʜʠʪʴʩʷ.  

ɸʢʪʠʚʥʳʝ RFID-ʤʝʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʩ ʜʘʪʯʠʢʘʤʠ ʪʨʝʚʦʛʠ: ʥʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʦʨʫʞʠʝ ʥʘ ʦʙʲʝʢʪʘʭ ʧʝʨʝʥʦʩʠʪʩʷ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ ï ʨʘʟʜʘʝʪʩʷ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ. RFID-ʤʝʪʢʠ 
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ʤʦʛʫʪ ʙʳʪʴ ʚ ʢʦʤʧʴʶʪʝʨʘʭ ʩ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ: ʪʘʢ ʬʘʡʣ ʥʝ ʙʫʜʝʪ ʫʜʘʣʸʥ ʙʝʟ 

ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʣʠʯʥʦʩʪʠ ʠ ʧʨʦʚʝʨʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʜʘʣʝʢʦ ʥʝ ʠʩʯʝʨʧʳʚʘʶʪ ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʫʜʦʙʥʦ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʦ.  

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʛʣʘʚʝ 2 
 

1. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤʳ ʨʘʜʠʦʠʜʝʥʪʠʬʠʢʘʮʠʠ RFID? 

2. ʂʘʢʠʝ ʵʣʝʤʝʥʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ RFID-ʩʠʩʪʝʤʳ? 

3. ʉʨʘʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ RFID ʠ ʥʘ ʙʘʟʝ ʰʪʨʠʭ-ʢʦʜʘ. 

4. ʂʘʢ ʫʩʪʨʦʝʥʘ RFID-ʤʝʪʢʘ? ʂʘʢʠʝ ʤʝʪʢʠ ʙʳʚʘʶʪ? 

5. ɺ ʯʝʤ ʦʩʦʙʝʥʥʦʩʪʴ RFID-ʤʝʪʦʢ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʨʠʥʮʠʧʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʚʦʣʥʳ ʇɸɺ?  

6. ʂʘʢʠʝ ʯʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ RFID-ʤʝʪʢʘʭ? 

7. ʇʦʷʩʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʫʩʪʨʦʡʩʪʚʦ ʩʯʠʪʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ RFID-ʩʠʩʪʝʤ. 

8. ʂʘʢʦʚʦ ʩʦʩʪʦʷʥʠʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ RFID? 

9. ʂʘʢʠʝ ʧʨʦʙʣʝʤʳ ʤʝʰʘʶʪ ʙʦʣʝʝ ʤʘʩʩʦʚʦʤʫ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ RFID? 

10. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʡ ʪʝʭʥʦʣʦʛʠʠ RFID ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ɻʃɸɺɸ 3 ɹɽʉʇʈʆɺʆɼʅʓɽ ʉɽʅʉʆʈʅʓɽ ʉɽʊʀ WSN 
 

3.1 ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʧʨʠʥʮʠʧʳ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ  
 

ʆʧʨʝʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ. 

ʉʝʥʩʦʨ (ʘʥʛʣ., sensor) ï ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

(ʩʚʝʪ, ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʪ. ʧ.), ʠʟʤʝʨʷʝʪ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚ ʩʠʛʥʘʣ. ʉʠʛʥʘʣ ʤʦʞʝʪ ʙʳʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ, ʭʠʤʠʯʝʩʢʠʡ ʠʣʠ ʜʨʫʛʦʛʦ ʪʠʧʘ. 

ɼʘʪʯʠʢ (ʘʥʛʣ., transducer) ï ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʜʥʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ ʚ ʜʨʫʛʦʡ. ʉʣʝʜʦʚʘʪʝʣʥɹʦ, ʩʝʥʩʦʨ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʜʘʪʯʠʢʦʤ, ʢʦʪʦʨʳʡ 

ʧʨʝʦʙʨʘʟʫʝʪ ʬʠʟʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʢʦʥʪʨʦʣʣʝʨʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ.  

ɸʢʪʫʘʪʦʨ (ʘʥʛʣ., aʩtuator) ï ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʧʦʩʪʫʧʠʚʰʠʡ ʩʠʛʥʘʣ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʦʙʲʝʢʪʘ.  ɺ ʘʢʪʫʘʪʦʨʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʠʧʦʚ ʵʥʝʨʛʠʠ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʣʠʙʦ ʵʥʝʨʛʠʷ 

ʩʞʘʪʦʛʦ (ʨʘʟʨʝʞʝʥʥʦʛʦ) ʚʦʟʜʫʭʘ (ʞʠʜʢʦʩʪʠ, ʪʚʸʨʜʦʛʦ ʪʝʣʘ) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ. 

ʉʝʥʩʦʨʥʳʡ ʫʟʝʣ (ʘʥʛʣ., sensor node) ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʠʟ ʦʜʥʦʛʦ ʩʝʥʩʦʨʘ (ʤʦʞʝʪ ʪʘʢʞʝ ʚʢʣʶʯʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʘʢʪʫʘʪʦʨʦʚ), ʠ ʠʤʝʝʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʠ ʧʨʦʚʦʜʥʳʝ ʠʣʠ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʝʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʉʝʥʩʦʨʥʘʷ ʩʝʪʴ ï ʩʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʥʩʦʨʥʳʭ ʫʟʣʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʩ ʜʨʫʛʠʤʠ ʩʝʪʤ̫ʠ ʜʣʷ ʟʘʧʨʦʩʦʚ, ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʦʙʲʝʢʪʦʚ ʨʝʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ 

ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʥʩʦʨʥʘʷ ʩʝʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʢʘʢ ʤʠʥʠʤʫʤ ʩʝʥʩʦʨʳ, ʘʢʪʫʘʪʦʨʳ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʫʟʣʳ. ʆʩʥʦʚʥʦʡ ʦʙʣʘʩʪʴʶ 

ʧʨʠʤʝʥʝʥʠʷ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʠ ʤʦʥʠʪʦʨʠʥʛ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʬʠʟʠʯʝʩʢʠʭ ʩʨʝʜ ʠ ʦʙʲʝʢʪʦʚ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ï ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʦʙʲʝʢʪʘʤʠ 

(ʘʢʪʠʚʘʮʠʷ ʚ ʥʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ). ʇʨʠʤʝʨʳ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ: ʚʩʝʧʨʦʥʠʢʘʶʱʠʝ 

ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ (USN ï Ubiquitous Sensor Network), ʩʝʪʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (VANET 

ï Vehicular Ad Hoc Network), ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʩʝʪʠ (HANET ï Home Ad hoc Network), 

ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʪʠ (MBAN(S) ï Medicine Body Area Network (services)) ʠ ʜʨ. ʆʩʥʦʚʥʳʝ 

ʜʝʡʩʪʚʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʠ ʨʘʙʦʪʝ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3.1 (ʧʫʥʢʪʠʨʦʤ 

ʧʦʢʘʟʘʥʳ ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ). 
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ʈʠʩ. 3.1 ï ʉʙʦʨ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ ʩʝʥʩʦʨʥʳʭ ʩʝʪʷʭ 

 

ʆʙʣʘʩʪʴ ʧʦʢʨʳʪʠʷ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʟʘ ʩʯʸʪ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ ʦʪ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʝʪʠ ʢ ʜʨʫʛʦʤʫ. ʉʝʥʩʦʨʥʘʷ ʩʝʪʴ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ ʧʦ 

ʮʝʧʦʯʢʝ ʦʪ ʦʜʥʦʛʦ ʫʟʣʘ ʢ ʜʨʫʛʦʤʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʠʟ ʫʟʣʦʚ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʦʩʝʜʥʠʝ ʫʟʣʳ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ. ʉʘʤʘ ʩʝʪʴ 

ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ (ʨʠʩ. 3.2). 

http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BB%D1%8F%D1%82%D0%BE%D1%80
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ʈʠʩ. 3.2 ï ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ 

 

ʉʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ (ʣʘʪ. ʘd hoc ï çʧʦ ʤʝʩʪʫè) ʩʝʪʴ ʩʚʷʟʠ ï ʩʝʪʴ, ʚ ʢʦʪʦʨʦʡ ʯʠʩʣʦ 

ʫʟʣʦʚ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 0 ʜʦ ʥʝʢʦʪʦʨʦʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʫʟʣʘʤʠ ʚ ʪʘʢʦʡ ʩʝʪʠ ʪʘʢʞʝ ʩʣʫʯʘʡʥʳ ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʦʙʨʘʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʧʦʜʦʙʥʳʤʠ ʫʟʣʘʤʠ ʠ ʚʦ ʚʥʝʥhʶʶ 

ʩʝʪʴ ʩʚʷʟʠ. 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʝʥʩʦʨʥʘʷ ʩʝʪʴ (ɹʉʉ) (ʘʥʛʣ. WSN ï Wireless Sensor Network) ï 

ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ, ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʘʩ̫ʷ ʩʝʥʩʦʨʥʘʷ ʩʝʪʴ ʤʥʦʞʝʩʪʚʘ ʩʝʥʩʦʨʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʜʠʦʢʘʥʘʣʦʚ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ:   

  ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ  ʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ; 

  ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʧʨʠ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʦʚ (ʧʫʪʝʤ ʨʝʪʨʘʥʩʣʷʮʠʠ); 

  ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʫʟʣʦʚ ʠ ʠʭ ʤʘʣʳʡ ʨʘʟʤʝʨ; 

  ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʦʪ ʘʚʪʦʥʦʤʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ;  

  ʧʨʦʩʪʦʪʘ ʫʩʪʘʥʦʚʢʠ, ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ (ʙʣʘʛʦʜʘʨʷ 
ʙʝʩʧʨʦʚʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʠʪʘʥʠʶ ʦʪ ʙʘʪʘʨʝʡ);  

  ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʪʘʢʠʭ ʩʝʪʝʡ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʡʩʷ 

ʦʙʲʝʢʪ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ;  

  ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʊʘʢ ʢʘʢ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ 

ʩʝʪʠ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʘ ʛʣʘʚʳ ʧʦʩʚʷʱʝʥʘ ʠʤʝʥʥʦ ʪʘʢʠʤ ʩʝʪʷʤ. 

 

3.2 ɹʘʟʦʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ 
 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʝʡ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ISO, IEC, ITU-T, IEEE ʠ ʜʨ. ʊʘʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ʧʦ ʩʝʥʩʦʨʥʳʤ 

ʩʝʪʷʤ SGSN (Study Group on Sensor Networks) ʦʙʲʝʜʠʥʸʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ˉ1 

ISO/IEC JTC 1 (Joint Technical Committee 1) ʦʧʨʝʜʝʣʠʣʘ ʙʘʟʦʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ 

ʠ ʝʝ ʦʩʥʦʚʥʳʝ ʠʥʪʝʨʬʝʡʩʳ (ʨʠʩ. 3.3).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʩʝʥʩʦʨʥʳʡ ʫʟʝʣ ʩʦʩʪʦʠʪ ʠʟ: 

 ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

 ʙʘʟʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

 ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺ ʩʦʩʪʘʚʝ ʘʨʭʠʪʝʢʪʫʨʳ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ ʙʘʟʦʚʳʭ ʠʥʪʝʨʬʝʡʩʘ: 

1. ʀʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʙʘʟʦʚʳʤ ʠ ʧʨʠʢʣʘʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʝʥʩʦʨʥʦʛʦ 

ʫʟʣʘ. 

2. ʀʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʙʘʟʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʘʧʧʘʨʘʪʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʩʝʥʩʦʨʥʦʛʦ ʫʟʣʘ (ʩʝʥʩʦʨʳ, ʘʢʪʫʘʪʦʨʳ ʠ/ʠʣʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʫʟʝʣ ʠ ʪ.ʜ.). 

3. ɹʝʩʧʨʦʚʦʜʥʳʝ ʠʣʠ ʧʨʦʚʦʜʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʤʝʞʜʫ ʫʟʣʘʤʠ ʚ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ. 

http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%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
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%81%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB
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4. ʀʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʩʝʥʩʦʨʥʦʡ ʩʝʪʴʶ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ (ʧʨʦʚʘʡʜʝʨʳ ʫʩʣʫʛ, 

ʧʦʣɹʟʦʚʘʪʝʣʠ). 

 

ASM

ȴɗɘɆɑɢɓɔɏ ɒɎɖ

ȵɖɎɑɔɌɋɓɎɥ Ɏ əɗɑəɉɎ

ȵɖɔɈɆɏɊɋɖɡ əɗɑəɉ Ɏ ɕɔɑɢɍɔɈɆɘɋɑɎ

ȨɓɋɞɓɎɋ ɗɋɘɎ

ȷɋɓɗɔɖɓɡɏ əɍɋɑ

ȷɋɖɡɋ ɐɔɑɢɜɆ ɕɖɋɊɗɘɆɈɑɥɤɘ ɗɈɥɍəɤɟɋɋ ȵȴ Ɏ ɋɉɔ ɚəɓɐɜɎɎ

S1

S2

ȦɕɕɆɖɆɘɓɆɥ 

ɝɆɗɘɢ əɍɑɆ

ȷɋɖɈɎɗɡ Ɏ 

ɔɗɓɔɈɓɡɋ 

ɚəɓɐɜɎɎ 

əɍɑɔɈ 

Ȯɓɘɋɖɚɋɏɗɡ 

ɒɋɌɊə əɖɔɈɓɋɒ 

əɗɑəɉ Ɏ 

ɔɇɔɖəɊɔɈɆɓɎɋɒ

Ȯɓɘɋɖɚɋɏɗɡ ɒɋɌɊə 

əɍɑɆɒɎ ɗɑəɌɇ Ɏ 

ɕɖɎɐɑɆɊɓɡɒ 

əɖɔɈɓɋɒ

ASM

 ȷɋɓɗɔɖɓɡɏ 

əɍɋɑ     

Ȯɓɘɋɖɚɋɏɗɡ ɒɋɌɊə 

ɗɋɓɗɔɖɓɡɒɎ ɗɋɘɥɒɎ 

Ɏ ɔɗɘɆɑɢɓɡɒ ɒɎɖɔɒ

  Ⱦɑɤɍ

ȵɖɔɈɔɊɓɡɋ Ɏ 

ɇɋɗɕɖɔɈɔɊɓɡɋ 

Ɏɓɘɋɖɚɋɏɗɡ 

ɒɋɌɊə əɍɑɆɒɎ 

ɗɋɓɗɔɖɓɔɏ ɗɋɘɎ

ȲɔɊəɑɢ 

ɕɖɎɐɑɆɊɓɔɉɔ 

ɕɖɔɉɖɆɒɒɓɔɉɔ 

ɔɇɋɗɕɋɝɋɓɎɥ

 
 

ʈʠʩ. 3.3 ï ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʠʥʪʝʨʬʝʡʩʳ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ 
 

 

3.3 ʋʟʣʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ 
 

ɹʉʉ ʩʦʩʪʦʷʪ ʠʟ ʤʠʥʠʘʪʶʨʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʥʘʙʞʸʥʥʳʭ ʜʘʪʯʠʢʘʤʠ, 

ʘʢʪʫʘʪʦʨʘʤʠ ʠ ʪʨʘʥʩʠʚʝʨʘʤʠ (ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘʤʠ), ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʨʘʜʠʦʯʘʩʪʦʪ. ʊʘʢʦʡ ʫʟʝʣ ɹʉʉ ʥʘʟʚrʘʶʪ ʩʝʥʩʦʨʥʳʤ ʫʟʣʦʤ ʠʣʠ ʧʨʦʩʪʦ ʩʝʥʩʦʨʦʤ. ʉʝʥʩʦʨʥʳʡ 

ʫʟʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʪʫ ʨʘʟʤʝʨʦʤ ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʜʶʡʤʘ. ʅʘ 

ʧʣʘʪʝ ʨʘʟʤʝʱʘʶʪʩʷ ʧʨʦʮʝʩʩʦʨ, ʧʘʤʷʪʴ - ʬʣʵʰ ʠ ʦʧʝʨʘʪʠʚʥʘʷ, ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʝ ʠ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ, ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʠ 

ʨʘʟʣʠʯʥʳʝ ʜʘʪʯʠʢʠ, ʘʢʪʫʘʪʦʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʫʟʣʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʧʦʜʩʠʩʪʝʤʳ (ʨʠʩ. 3.4): 

1) ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʜʨʫʛʠʤʠ 

ʫʟʣʘʤʠ ʚ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ ʠ ʩʦʜʝʨʞʠʪ ʨʘʜʠʦ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ; 

2) ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʫʟʣʘ ʠ ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ MCU, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʧʨʦʮʝʩʩʦʨ, 

ʦʧʝʨʘʪʠʚʥʘʷ SRAM, ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ EEPROM ʠ ʬʣʵʰ-ʧʘʤʷʪʴ, ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ADC, ʪʘʡʤʝʨ, ʧʦʨʪʳ ʚʚʦʜʘ/ʚʳʚʦʜʘ; 

3) ʩʝʥʩʦʨʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩʝʥʩʦʨʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʫʟʣʘ ʩ 

ʚʥʝʰʥʠʤ ʤʠʨʦʤ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʘʥʘʣʦʛʦʚʳʝ ʠ ʮʠʬʨʦʚʳʝ ʩʝʥʩʦʨʳ, 

ʘʢʪʫʘʪʦʨʳ; 

4) ʧʦʜʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʩʥʘʙʞʝʥʠʝ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʫʟʣʘ ʠ ʚʢʣʶʯʘʝʪ ʫʩʪʨʦʡʩʪʚʘ ʛʝʥʝʨʘʮʠʠ ʠ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʢʠ ʥʘʧʨʷʞʝʥʠʷ. 

 
ʉʝʥʩʦʨʥʘ̫ 

ʧʦʜʩʠʩʪʝʤʘ
ɺr ʯʠʩʣʠʪʝʣɹʥʘ̫  

ʧʦʜʩʠʩʪʝʤʘ

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘ̫  

ʧʦʜʩʠʩʪʝʤʘ

ɸʥʘʣʦʛʦʚrʡ 

ʩʝʥʩʦʨ

ʎʠʬʨʦʚʦʡ

 ʩʝʥʩʦʨ

ɸʢʪʫʘʪʦʨ

MCU

ADC ʇɿʋ ʂɻʰ

ʊʘʡʤʝʨʇʨʦʮʝʩʩʦʨʆɿʋ

I/O ʧʦʨʪr
ʇʨʠyʤʦʧʝʨʝʜʘʪʯʠʢ

ɸʢʢʫʤʫʣ̫ʪʦʨ ɻʥʝʨʛʠʠ ʈʝʛʫʣ̫ʪʦʨ ʥʘʧʨ̫ʞʝʥʠ̫ ɹʣʦʢ ʚrʨʘʙʦʪʢʠ ɻʥʝʨʛʠʠ

ʇʦʜʩʠʩʪʝʤʘ ʧʠʪʘʥʠ̫
 

 

http://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
http://ru.wikipedia.org/w/index.php?title=%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%B8%D0%B2%D0%B5%D1%80_%D1%80%D0%B0%D0%B4%D0%B8%D0%BE%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%BD%D1%8B%D0%B9&action=edit&redlink=1
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ʈʠʩ. 3.4 ï ʋʟʝʣ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ  
 

ɼʘʪʯʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ʏʘʱʝ ʜʨʫʛʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʯʠʢʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʚʣʘʞʥʦʩʪʠ, ʦʩʚʝɦ ʝʥʥʦʩʪʠ, ʚʠʙʨʘʮʠʠ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʨʝʞʝ ï 

ʤʘʛʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʨʷʶʱʠʝ ʩʦʜʝʨʞʘʥʠʝ CO, CO2, ʫʨʦʚʝʥʴ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ), ʟʚʫʢʦʚʳʝ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʅʘʙʦʨ ʧʨʠʤʝʥʷʝʤʳʭ ʜʘʪʯʠʢʦʚ ʟʘʚʠʩʠʪ 

ʦʪ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʙʝʩʧʨʦʚʦʜʥʳʤʠ ʩʝʥʩʦʨʥʳʤʠ ʩʝʪʷʤʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʦʪ ʜʘʪʯʠʢʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʯʘʩʪʦ ʥʝ ʛʦʪʦʚʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, 

ʧʦʵʪʦʤʫ ʦʥʠ ʧʨʦʭʦʜʷʪ ʚ ʤʦʪʝ ʯʝʨʝʟ ʩʪʘʜʠʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʩʠʛʥʘʣ ʯʘʩʪʦ ʪʨʝʙʫʝʪ 

ʫʩʠʣʝʥʠʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ, ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʬʠʣʴʪʨʦʚ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʰʫʤʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ ʠ ʪ.ʧ. ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʩʠʛʥʘʣ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ɸʎʇ) ʚ ʮʠʬʨʦʚʦʡ 

ʩʠʛʥʘʣ. ɺ ʠʪʦʛʝ ʩʠʛʥʘʣ ʧʦʣʫʯʘʝʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʠ ʦʥ ʛʦʪʦʚ ʢ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ ʚ 

ʧʨʦʮʝʩʩʦʨʝ ʠ ʭʨʘʥʝʥʠʶ ʚ ʧʘʤʪ̫ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʤʦʞʥʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʪ ʫʟʣʦʚ ʩʝʪʠ ʢ ʚʥʝʰʥʝʡ 

ʩʨʝʜʝ ʯʝʨʝʟ ʘʢʪʫʘʪʦʨ. ʇʠʪʘʥʠʝ ʩʝʥʩʦʨʥʦʛʦ ʫʟʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʳʯʥʦ ʦʪ ʥʝʙʦʣʴʰʦʡ 

ʙʘʪʘʨʝʠ.  

ʇʦʤʠʤʦ ʨʘʟʤʝʨʘ, ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʫʟʣʦʚ ɹʉʉ. ʆʥʠ ʜʦʣʞʥʳ: 

 ʧʦʪʨʝʙʣʷʪʴ ʦʯʝʥʴ ʤʘʣʦ ʵʥʝʨʛʠʠ; 

 ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʟʣʦʚ ʥʘ ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʷʭ; 

 ʠʤʝʪʴ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

 ʙʳʪʴ ʘʚʪʦʥʦʤʥʳʤʠ ʠ ʨʘʙʦʪʘʪʴ ʙʝʟ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

 ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʩʝʥʩʦʨʥʳʭ ʫʟʣʦʚ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.5.  

  
 

ʈʠʩ. 3.5 ï ɺʥʝʰʥʠʡ ʚʠʜ ʩʝʥʩʦʨʥʳʭ ʫʟʣʦʚ 
 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʥʘ ʢʘʞʜʳʡ ʩʝʥʩʦʨʥʳʡ ʫʟʝʣ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʆʉ).  ʇʨʠʤʝʨʦʤ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʩʝʥʩʦʨʥʳʭ ʫʟʣʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ɹʝʨʢʣʠ 

ʩʠʩʪʝʤʘ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ TinyOS ï ʵʪʦ ʫʧʨʘʚʣʷʝʤʘʷ ʩʦʙʳʪʠʷʤʠ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʨʘʙʦʪʫ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ. ʕʪʘ ʆʉ ʧʦʟʚʦʣʷʝʪ ʩʝʥʩʦʨʘʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʠ ʩ ʩʦʩʝʜʷʤʠ ʠ 

ʬʦʨʤʠʨʦʚʘʪʴ ʩʝʥʩʦʨʥʫʶ ʩʝʪʴ ʟʘʜʘʥʥʦʡ ʪʦʧʦʣʦʛʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚ ʪʘʙʣ. 3.1 ʧʨʠʚʝʜʝʥʳ ʧʘʨʘʤʝʪʨʳ ʩʝʥʩʦʨʥʳʭ ʫʟʣʦʚ ML-Node-Z 

(ʢʦʤʧʘʥʠʠ MeshLogic, ʈʦʩʩʠʷ) ʠ ZigBit (ʢʦʤʧʘʥʠʠ Atmel, ʉʐɸ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʝʥʩʦʨʥʳʭ ʜʘʪʯʠʢʦʚ ʥʘ ʵʪʠʭ ʧʣʘʪʘʭ ʥʝʪ. 

 
ʊʘʙʣʠʮʘ 3.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʥʩʦʨʥʳʭ ʫʟʣʦʚ  

 
ʇʘʨʘʤʝʪʨʳ 

ʊʠʧ ʩʝʥʩʦʨʥʦʛʦ ʫʟʣʘ: 

ML-Node-Z ZigBit 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

ʇʨʦʮʝʩʩʦʨ Texas 
Instruments 

ATmega1281 
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MSP430 

ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ ʆʪ 32,768 ʢɻʮ 
ʜʦ 8 ʄɻʮ 

4 ʄɻʮ 

ʆʧʝʨʘʪʠʚʥʘʷ 
ʧʘʤʷʪʴ, ʂʙʘʡʪ 

10  8 

Flash-ʧʘʤʷʪʴ, ʂʙʘʡʪ 48  128 

ʇʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ 

ʊʠʧ IEEE 802.15.4 IEEE 802.15.4 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, 
ʄɻʮ 

2400 - 2483,5  2400 - 2483,5  

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ, ʂʙʠʪ/ʩ 

250  250 

ɺʳʭʦʜʥʘʷ ʤʦʥɦʦʩʪʴ, 
ʜɹʤ 

ʆʪ ï24 ʜʦ 0  ʆʪ ï28 ʜʦ 3 

ʏʫʚʩʪʚʠʪʝʣʥɹʦʩʪʴ, 
ʜɹʤ 

ï95  ï101 

ɸʥʪʝʥʥʘ ʏʠʧ 1 ʠʣʠ 2 ʯʠʧʘ 

ɺʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ 

ɸʎʇ 12-
ʨʘʟʨʷʜʥʳʡ, 7 
ʢʘʥʘʣʦʚ 

10-ʨʘʟʨʷʜʥʳʡ, 3 
ʢʘʥʘʣʘ 

ʎʠʬʨʦʚʳʝ 
ʠʥʪʝʨʬʝʡʩ  r

I2C/SPI/UART
/USB 

I2C/SPI/UART/IR
Q/JTAG 

ɼʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ 

ʅʘʧʨʷʞʝʥʠʝ 
ʧʠʪʘʥʠʷ, ɺ 

ʆʪ 0,9 ʜʦ 6,5 ʆʪ 1,8 ʜʦ 3,6 

ʈʘʟʤʝʨʳ, ʤʤ 44x33x10  19x14x3 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ 
ʜʠʘʧʘʟʦʥ, ÁC 

ʆʪ ï40 ʜʦ 85  ʆʪ 0 ʜʦ 85 

 
ʇʦʩʢʦʣʴʢʫ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʩʝʥʩʦʨʦʚ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ 

ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʠ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ ʧʦ 

ʩʫʱʝʩʪʚʫ ʷʚʣʷʶʪʩʷ ʩʘʤʦʥʘʩʪʨʘʠʚʘʝʤʳʤʠ. ʏʘʱʝ ʚʩʝʛʦ ʩʝʥʩʦʨʥʳʡ ʫʟʝʣ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʤʫ ʜʨʫʛʦʤʫ ʩʝʥʩʦʨʫ, ʢʦʪʦʨʦʤʫ ʦʥ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ. ʊʦ ʝʩʪʴ ʩʥʘʯʘʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʩʝʭ ʩʝʥʩʦʨʦʚ, ʘ ʟʘʪʝʤ ʫʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʭʝʤʘ ʤʘʨʰʨʫʪʠʟʘʮʠʠ.  

ʉʝʥʩʦʨʥʳʝ ʫʟʣʳ ʤʦʛʫʪ ʟʘʢʨʝʧʣʷʪʴʩʷ ʩʪʘʮʠʦʥʘʨʥʦ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʤʦʙʠʣʴʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʧʨʦʠʟʚʦʣʴʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ ʚ ʥʝʢʦʪʦʨʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝ ʥʘʨʫʰʘʷ ʧʨʠ ʵʪʦʤ ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʩʝʪʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʩʝʥʩʦʨʥʘʷ ʩʝʪʴ ʥʝ ʠʤʝʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʪʦʧʦʣʦʛʠʠ, ʠ ʝʝ ʩʪʨʫʢʪʫʨʘ ʜʠʥʘʤʠʯʝʩʢʠ 

ʤʝʥʷʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ.  

 
3.4 ʉʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ɹʉʉ 

 

ɺ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ ʫʟʣʳ ʦʙʳʯʥʦ ʦʙʱʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. ʉʚʷʟʴ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʜʠʦ, ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʀʂ-ʧʦʨʪʘ) ʠʣʠ 

ʦʧʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʜʠʦʩʚʷʟʠ ʷʚʣʷʝʪʩʷ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʦʩ ʯʘʩʪʦʪ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʥʘʫʯʥʳʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʝʡ ISM 

(Industrial, Scientific and Medical), ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʉʝʢʪʦʨʦʤ ʨʘʜʠʦʩʚʷʟʠ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʵʣʝʢʪʨʦʩʚʷʟʠ ITU-R ʠ ʜʦʩʪʫʧʥʳ ʙʝʟ ʣʠʮʝʥʟʠʡ ʚ ʙʦʣʴhʠʥʩʪʚʝ ʩʪʨʘʥ 

(ʪʘʙʣ. 3.2). 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʯʘʩʪʦʪ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ (WLAN). 

ɼʣʷ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʫʩʠʣʠʪʝʣʴ ʩʠʛʥʘʣʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ɸʧʧʘʨʘʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʥʘʭʦʞʜʝʥʠʷ ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʘʥʪʝʥʥʳ ʠ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʥʘʢʣʘʜʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʳʙʦʨ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ 

ʚ ʜʠʘʧʘʟʦʥʝ ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʦʪʳ ISM - 433 

ʄɻʮ ʚ ɽʚʨʦʧʝ ʠ 915 ʄɻʮ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʜʠʦʯʘʩʪʦʪ ISM ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʯʘʩʪʦʪ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʆʥʠ ʥʝ 

ʧʨʠʚʷʟʘʥʳ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʩʪʘʥʜʘʨʪʫ, ʪʝʤ ʩʘʤʳʤ ʜʘʶʪ ʙʦʣʴʰʫʶ ʩʚʦʙʦʜʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʩʪʨʘʪʝʛʠʡ ʚ ʩʝʥʩʦʨʥʳʭ ʩʝʪʷʭ.  

 

 

ʊʘʙʣʠʮʘ 3.2 ï ʇʦʣʦʩʳ ʯʘʩʪʦʪ ISM, ʦʧʨʝʜʝʣʝʥʥʳʝ ITU-R 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʇʦʣʦʩʘ 
ʎʝʥʪʨʘʣʴʥʘʷ 
ʯʘʩʪʦʪʘ 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

6.765 ʄɻʮ 6.795 ʄɻʮ 30  ʂɻʮ 6.780 ʄɻʮ ʃʦʢʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

13.553 
ʄɻʮ 

13.567 ʄɻʮ 14  ʂɻʮ 13.560 ʄɻʮ  

26.957 
ʄɻʮ 

27.283 ʄɻʮ 326  ʂɻʮ 27.120 ʄɻʮ  

40.660 
ʄɻʮ 

40.700 ʄɻʮ 40  ʂɻʮ 40.680 ʄɻʮ  

433.050 
ʄɻʮ 

434.790 
ʄɻʮ 

1.84  
ʄɻʮ 

433.920 ʄɻʮ 
ɽʚʨʦʧʘ,  ɸʬʨʠʢʘ, ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ, 
ʈʦʩʩʠʷ 

902 ʄɻʮ 928 ʄɻʮ 26  ʄɻʮ 915 ʄɻʮ ʉʝʚʝʨʥʘʷ ʠ ʖʞʥʘʷ ɸʤʝʨʠʢʘ 

2.4 ɻɻʮ 2.5 ɻɻʮ 100 ʄɻʮ 2.45 ɻɻʮ  

5.725 ɻɻʮ 5.875 ɻɻʮ 150 ʄɻʮ 5.8 ɻɻʮ  

24 ɻɻʮ 24.25 ɻɻʮ 250 ʄɻʮ 24.125 ɻɻʮ  

61 ɻɻʮ 61.5 ɻɻʮ 500 ʄɻʮ 61.25 ɻɻʮ ʃʦʢʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

122 ɻɻʮ 123 ɻɻʮ 1 ɻɻʮ 122.5 ɻɻʮ ʃʦʢʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

244 ɻɻʮ 246 ɻɻʮ 2 ɻɻʮ 245 ɻɻʮ ʃʦʢʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

 

ɺ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʈʝʰʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʜʠʦʯʘʩʪʦʪʘʤ (ɻʂʈʏ) 

ˉ 08-24-01-001 ʦʪ 28.04.2008 ʠ ˉ 07-20-03-001 ʦʪ 07.05 2007 ʚ ʢʘʯʝʩʪʚʝ ISM ʚʳʜʝʣʝʥʳ 

ʯʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ LPD  (ʘʥʛʣ. Low Power Device) 433,075 ï 434,750 ʄɻʮ, PMR (ʘʥʛʣ. 

Private Mobile Radio) 446,00625 ï 446,09375 ʠ 868,7 ï 869,2 ʄɻʮ. ʕʪʠ ʨʘʜʠʦʯʘʩʪʦʪʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʟ ʦʬʦʨʤʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ɻʂʈʏ ʠ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʧʣʘʪʥʦ 

ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʰʠʨʠʥʝ ʧʦʣʦʩʳ, ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ (ʜʦ 10 ʤɺʪ ʚ 

ʨʘʡʦʥʝ ʯʘʩʪʦʪʳ 434 ʄɻʮ, ʜʦ 500 ʤɺʪ ʚ ʨʘʡʦʥʝ ʯʘʩʪʦʪʳ 446 ʄɻʮ ʠ ʜʦ 25 ʤɺʪ ʚ ʨʘʡʦʥʝ 

ʯʘʩʪʦʪʳ 868 ʄɻʮ) ʠ ʥʘʟʥʘʯʝʥʠʶ ʨʘʜʠʦʧʝʨʝʜʘʶʱʝʛʦ ʠʟʜʝʣʠʷ. 

ɼʨʫʛʠʤ ʚʦʟʤʦʞʥʳʤ ʩʧʦʩʦʙʦʤ ʩʚʷʟʠ ʚ ʩʝʥʩʦʨʥʳʭ ʩʝʪʷʭ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂ-

ʧʦʨʪʦʚ. ʀʂ-ʩʚʷʟʴ ʜʦʩʪʫʧʥʘ ʙʝʟ ʣʠʮʝʥʟʠʠ ʠ ʟʘʱʠʱʝʥʘ ʦʪ ʧʦʤʝʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ. ʀʂ-

ʧʝʨʝʜʘʪʯʠʢʠ ʜʝʰʝʚʣʝ ʠ ʧʨʦʱʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʄʥʦʛʠʝ ʠʟ ʩʝʛʦʜʥʷʰʥʠʭ ʥʦʫʪʙʫʢʦʚ, ʂʇʂ ʠ 

ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠʩʧʦʣʴʟʫʶʪ ʀʂ-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʡ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ ʦʪʧʨʘʚʠʪʝʣʝʤ ʠ 

http://mobilradio.ru/information/vocabulary/lpd.htm
http://mobilradio.ru/information/vocabulary/lpd.htm
http://mobilradio.ru/information/vocabulary/pmr.htm
http://mobilradio.ru/information/vocabulary/pmr.htm
http://mobilradio.ru/information/vocabulary/pmr.htm
http://mobilradio.ru/information/vocabulary/mhz.htm
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ʧʦʣʫʯʘʪʝʣʝʤ. ʕʪʦ ʜʝʣʘʝʪ ʀʂ-ʩʚʷʟʴ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʥʩʦʨʥʳʭ ʩʝʪʷʭ ʠʟ-

ʟʘ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ. 

ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʫʟʣʳ ɹʉʉ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʧʪʠʯʝʩʢʫʶ ʩʨʝʜʫ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʜʚʝ ʩʭʝʤʳ ʧʝʨʝʜʘʯʠ - ʧʘʩʩʠʚʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʪʦʦʪʨʘʞʘʪʝʣʷ CCR 

(ʉorner-ʉube Retroreflector) ʠ ʘʢʪʠʚʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʥʦʛʦ ʜʠʦʜʘ ʠ ʫʧʨʘʚʣʷʝʤʳʭ 

ʟʝʨʢʘʣ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟ ʪʨʝʭ ʟʝʨʢʘʣ CCR. ɸʢʪʠʚʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ 

ʣʘʟʝʨʥʳʡ ʜʠʦʜ ʠ ʩʠʩʪʝʤʫ ʘʢʪʠʚʥʦʡ ʣʘʟʝʨʥʦʡ ʩʚʷʟʠ ʜʣʷ ʦʪʧʨʘʚʢʠ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʧʨʠʝʤʥʠʢʫ.  

ʆʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʜʝʣʘʶʪ ʚʳʙʦʨ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ 

ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʅʘʧʨʠʤʝʨ, ʤʦʨʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ 

ʧʝʨʝʜʘʯʠ. ɿʜʝʩʴ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʠʥʥʦʚʦʣʥʦʚʳʝ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ 

ʩʢʚʦʟʴ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ. ɺ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʡ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʥʘ ʧʦʣʝ ʙʦʷ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʦʰʠʙʢʠ ʠ ʙʦʣʴʰʠʝ ʧʦʤʝʭʠ. ʂʨʦʤʝ ʪʦʛʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʘʥʪʝʥʥʳ ʫʟʣʦʚ ʥʝ ʦʙʣʘʜʘʶʪ 

ʥʫʞʥʦʡ ʚʳʩʦʪʦʡ ʠ ʤʦʱʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʳʙʦʨ ʧʝʨʝʜʘʶʱʝʡ ʩʨʝʜʳ ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʥʘʜʝʞʥʳʤʠ ʩʭʝʤʘʤʠ ʤʦʜʫʣʷʮʠʠ ʠ 

ʢʦʜʠʨʦʚʘʥʠʷ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʜʘʶɦ ʝʛʦ ʢʘʥʘʣʘ. 

 

 

3.5 ʇʨʦʪʦʢʦʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ɹʉʉ 
 

ʇʦ ʨʘʟʤʝʨʘʤ ʬʠʟʠʯʝʩʢʦʡ ʟʦʥʳ ʨʘʟʤʝʱʝʥʠʷ ɹʉʉ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ WPAN (Wireless Personal Area Networks). ɺʘʞʥʝʡʰʠʤ 

ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʘʙʦʪʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʘʷ ʝʤʢʦʩʪʴ 

ʙʘʪʘʨʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʩʝʥʩʦʨʥʳʝ ʫʟʣʳ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʘʤʝʥʠʪʴ ʙʘʪʘʨʝʠ 

ʯʘʱʝ ʚʩʝʛʦ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʥʘ ʩʝʥʩʦʨʘʭ ʪʦʣʴʢʦ 

ʧʨʦʩʪʝʡʰʫʶ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʠ, ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʯʠʩʣʦ ʮʠʢʣʦʚ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʨʦʪʦʢʦʣʳ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʠʟ ʧʨʦʪʦʢʦʣʦʚ ɹʉʉ ʷʚʣʷʶʪʩʷ ʧʨʦʪʦʢʦʣʳ ʘʣʴʷʥʩʘ ZigBee. ɼʣʷ 

ʚʳʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʘ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ ʘʣʴʷʥʩ ZigBee 

ʠʩʧʦʣʴʟʦʚʘʣ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʘʥʝʝ ʩʪʘʥʜʘʨʪ IEEE 802.15.4, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʬʠʟʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʠ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʥʝʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ (ʜʦ 75 ʤ) ʩ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʥʦ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʘʜʝʞʥʦʩʪʠ. 

ʉʪʘʥʜʘʨʪ IEEE 802.15.4 ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʦʩʥʦʚʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʪʦʢʦʣʦʚ ZigBee, ʥʦ ʠ 

ʜʨʫʛʠʭ ʙʦʣʝʝ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ (6loWPAN, DigiMesh ʠ ʜʨ.), ʠ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʥʘʜʩʪʨʦʝʢ ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ ʠ ʚʳʰʝ ʣʶʙʫʶ  ʪʦʧʦʣʦʛʠʶ ʩʝʪʠ (ʩʤ. 

ʨʘʟʜ. 3.7). 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʣʴʷʥʩ ZigBee ʨʘʟʨʘʙʦʪʘʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪ, 

ʢʦʪʦʨʳʡ ʧʦʜʢʨʝʧʣʝʥ ʥʘʣʠʯʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤʳʭ ʘʧʧʘʨʘʪʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʦʪʦʢʦʣʳ ZigBee ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʠ 

ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ. ʋʩʪʨʦʡʩʪʚʘ ZigBee ʩʝʪʠ ʙʣʘʛʦʜʘʨʷ ʚʩʪʨʦʝʥʥʦʤʫ 

ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʩʘʤʠ ʥʘʭʦʜʠʪʴ 

ʜʨʫʛ ʜʨʫʛʘ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʝʪʴ, ʘ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʫʟʣʦʚ ʤʦʛʫʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʚʳʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ. ʇʨʦʪʦʢʦʣʳ ZigBee ʧʦʟʚʦʣʷʶʪ 

ʫʩʪʨʦʡʩʪʚʘʤ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʧʷʱʝʤ ʨʝʞʠʤʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʙʘʪʘʨʝʠ. ɼʘʣʴʥʦʩʪʴ ʫʚʝʨʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʨʘʜʠʦʩʠʛʥʘʣʘ ʫʟʣʦʚ ZigBee 

ʩʝʪʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʦʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʝʤʥʠʢʘ ʠ 

ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʘ), ʥʦ ʚ ʩʨʝʜʥʝʤ  ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ ʩʝʪʠ Zigbee ʥʘ ʦʪʢʨʳʪʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʥʠ, ʘ ʚ ʧʦʤʝʱʝʥʠʠ ï ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ.  

 ʉʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ Bluetooth. ʊʘʢʠʝ ʩʝʪʠ ʩʦʩʪʦʷʪ ʠʟ ʚʝʜʫʱʠʭ ʠ ʚʝʜʦʤʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʵʪʠ ʨʦʣʠ ʤʦʛʫʪ ʩʦʚʤʝʱʘʪʴʩʷ), ʩʧʦʩʦʙʥʳʭ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʢʘʢ ʚ ʩʠʥʭʨʦʥʥʦʤ, ʪʘʢ ʠ ʚ 
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ʘʩʠʥʭʨʦʥʥʦʤ ʨʝʞʠʤʘʭ. ʉʠʥʭʨʦʥʥʳʡ ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʚʝʜʫʱʠʤ ʠ ʚʝʜʦʤʳʤ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʢʘʥʘʣʦʤ ʠ ʚʨʝʤʝʥʥʳʤʠ ʩʣʦʪʘʤʠ ʜʦʩʪʫʧʘ. 

ɼʘʥʥʳʡ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯ. ɸʩʠʥʭʨʦʥʥʳʡ 

ʨʝʞʠʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʚʝʜʫʱʠʤ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʚʝʜʦʤʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʆʜʥʦ ʫʩʪʨʦʡʩʪʚʦ (ʢʘʢ ʚʝʜʫʱʝʝ, 

ʪʘʢ ʠ ʚʝʜʦʤʦʝ) ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦ 3-ʭ ʩʠʥʭʨʦʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ɹʉʉ ʠʤʝʝʪʩʷ ʚʝʨʩʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ ʷʜʨʘ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ Bluetooth v.4.0, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ Bluetooth ʩ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ 

(Bluetooth low energy ʠʣʠ Bluetooth LE ʠʣʠ BLE). ʋʩʪʨʦʡʩʪʚʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ BLE, ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʙʦʣʝʝ ʛʦʜʘ ʥʘ ʦʜʥʦʡ ʤʠʥʠʘʪʶʨʥʦʡ ʙʘʪʘʨʝʡʢʝ ʪʠʧʘ ʪʘʙʣʝʪʢʘ ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʠʤʝʪʴ, ʥʘʧʨʠʤʝʨ, ʥʝʙʦʣʴʰʠʝ ʜʘʪʯʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʝʧʨʝʨʳʚʥʦ (ʥʘʧʨʠʤʝʨ, 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ), ʦʙʱʘʶʱʠʝʩʷ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʦʪʦʚʳʡ ʪʝʣʝʬʦʥ 

ʠʣʠ ʂʇʂ. ʕʪʘ ʚʝʨʩʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ Bluetooth ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʰʠʨʦʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʤʝʥʴʰʘʝʪ ʨʘʟʤʝʨ ʢʦʥʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʜʦʙʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʬʠʟʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʜʦʤʘʰʥʠʭ ʨʘʟʚʣʝʯʝʥʠʡ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ɹʉʉ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʪʘʢʞʝ ʥʘʙʦʨ  ʩʪʘʥʜʘʨʪʦʚ ʩʚʷʟʠ IEEE 

802.11 (ʙʦʣʝʝ ʠʟʚʝʩʪʝʥ ʧʦʜ ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ WiFi). ɹʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ WiFi ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ 

ʟʘʜʫʤʘʥʳ ʢʘʢ ʩʧʦʩʦʙ ʟʘʤʝʥʳ ʧʨʦʚʦʜʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ. ʆʜʥʘʢʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ (ʜʦ 108 ʄʙʠʪ/ʩ) ʜʝʣʘʶʪ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʦʟʤʦʞʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʪʝʭ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʭʩʷ ʩʝʥʩʦʨʥʳʭ ʩʝʪʷʭ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʚʘʪʴ ʙʦʣʴʰʠʝ 

ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʚʠʜʝʦʩʠʛʥʘʣʘ). ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ad-hoc ʩʝʪʝʡ ʩ ʤʦʙʠʣʴʥʳʤʠ ʠ ʩʪʘʪʠʯʝʩʢʠʤʠ ʫʟʣʘʤʠ (mesh-ʩʝʪʠ) 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʪʦʢʦʣ IEEE 802.11s. ɺ ʥʝʤ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʧʨʦʪʦʢʦʣ MAC ʫʨʦʚʥʷ ʜʣʷ 

ʙʝʩʧʨʦʚʦʜʥʳʭ mesh-ʩʝʪʝʡ ʠ ʦʧʨʝʜʝʣʷʝʪ, ʧʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʧʨʦʪʦʢʦʣʳ ʚʳʙʦʨʘ ʧʫʪʠ ʠ 

ʧʝʨʝʩʳʣʢʠ ʩʦʦʙʱʝʥʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʝʪʝʡ WiFi, ʚ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ 

ʜʚʘ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚ ï çʪʦʯʢʘ ʜʦʩʪʫʧʘè ʠ çʪʝʨʤʠʥʘʣè, ʩʪʘʥʜʘʨʪ 802.11s ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʫʟʣʦʚ ʩʝʪʠè ʠ çʧʦʨʪʘʣʦʚ ʩʝʪʠè. ʋʟʣʳ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʣʫʞʙʳ. ʋʟʣʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʤʝʱʝʥʳ ʩ ʪʦʯʢʘʤʠ ʜʦʩʪʫʧʘ, 

ʧʦʨʪʘʣʳ ʞʝ ʩʣʫʞʘʪ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʚʥʝʰʥʠʤʠ ʩʝʪʷʤʠ. ʅʘ ʦʩʥʦʚʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʪʘʥʜʘʨʪʦʚ IEEE 802.11 ʤʦʞʥʦ ʩʪʨʦʠʪʴ MANET-ʩʝʪʠ (ʤʦʙʠʣʴʥʳʝ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ 

ʩʝʪʠ), ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʙʦʣʴʰʫʶ ʟʦʥʫ ʧʦʢʨʳʪʠʷ (ʥʝʩʢʦʣʴʢʦ 

ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ). ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ɹʉʉ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.3. 

 

 

 

ʊʘʙʣʠʮʘ 3.3 ï  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʜʠʦʪʝʭʥʦʣʦʛʠʡ ɹʉʉ 

ʊʝʭʥʦʣʦʛʠʷ 
(ʩʪʘʥʜʘʨʪ) 

ZigBee 
(IEEE 

802.15.4) 

WiFi 
 (IEEE 

802.11b) 

Bluetooth 
(IEEE 

802.15.1) 

ʏʘʩʪʦʪʥʳʡ 
ʜʠʘʧʘʟʦʥ 

2.4-2,483 
ɻɻʮ 

2.4-2,483 
ɻɻʮ 

2.4-2,483 
ɻɻʮ 

ʇʨʦʧʫʩʢʥʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ, 
ʢʙʠʪ/ʩ 

250 11000 7131,1 

ʈʘʟʤʝʨ ʩʪʝʢʘ 
ʧʨʦʪʦʢʦʣʦʚ, 
ʢʙʘʡʪ 

32-64 ʙʦʣʝʝ 
1000 

ʙʦʣʝʝ 
250 

ɺʨʝʤʷ 
ʥʝʧʨʝʨʳʚʥʦʡ 
ʘʚʪʦʥʦʤʥʦʡ 

100-1000 0,5-5 1-10 

http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%BF%D0%BE%D1%80%D0%B0%D0%B7%D0%BC%D0%B5%D1%80%D1%8B_%D0%B3%D0%B0%D0%BB%D1%8C%D0%B2%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_ad_hoc_%D1%81%D0%B5%D1%82%D0%B8
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ʨʘʙʦʪʳ ʦʪ 
ʙʘʪʘʨʝʠ, ʜʥʠ 

ʄʘʢʩʠʤʘʣʴʥʦʝ 
ʯʠʩʣʦ ʫʟʣʦʚ ʚ 
ʩʝʪʠ 

65536 10 7 

ɼʠʘʧʘʟʦʥ 
ʜʝʡʩʪʚʠʷ, ʤ 

10-100 20-300 10-100 

ʆʙʣʘʩʪʠ 
ʧʨʠʤʝʥʝʥʠʷ 

ʋʜʘʣʝʥʥʳʡ 
ʤʦʥʠʪʦʨʠʥʛ 

ʠ 
ʫʧʨʘʚʣʝʥʠʝ 

ʇʝʨʝʜʘʯ
ʘ 

ʤʫʣʴʪʠʤʝ
-ʜʠʡʥʦʡ 
ʠʥʬʦʨʤʘ
ʮʠʠ  

ɿʘʤʝɦ ʝʥ
ʠʝ 

ʧʨʦʚʦʜʥ
ʦʛʦ 

ʩʦʝʜʠʥʝʥ
ʠ ̫

 

ɹʉʉ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʪʘʢʞʝ ʥʘ ʙʘʟʝ ʙʝʩʧʨʦʚʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʚʷʟʠ ʥʘ ʤʘʣʳʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʧʨʠ ʥʠʟʢʠʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ UWB (Ultra-Wide Band, ʩʚʝʨʭʰʠʨʦʢʘʷ ʧʦʣʦʩʘ), 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʝʡ ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʩʠʛʥʘʣʳ ʩ ʢʨʘʡʥʝ ʥʠʟʢʦʡ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʤʦʱʥʦʩʪʠ. ɼʣʷ ʙʝʟʣʠʮʝʥʟʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʰʝʥʠʝʤ ɻʂʈʏ ʦʪ 15 ʜʝʢʘʙʨʷ 

2009 ʛ. ˉ 09-05-02 ʚʳʜʝʣʝʥ ʜʠʘʧʘʟʦʥ 2,85...10 ɻɻʮ. ʇʨʠ ʵʪʦʤ ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʤʦʱʥʦʩʪʠ ʉʐʇ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʧʦʤʝʱʝʥʠʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

ī47...ī45 ʜɹʤ/ʄɻʮ . ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʨʭʰʠʨʦʢʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ (ʥʝ ʤʝʥʝʝ 500 ʄɻʮ) 

ʧʦʟʚʦʣʷʝʪ UWB ʜʦʩʪʠʯʴ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʦ 480 ʄʙʠʪ/ʩ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 3 ʤ. ʅʘ 

ʜʠʩʪʘʥʮʠʷʭ ʜʦ 10 ʤ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʝ̫ʪ ʜʦʩʪʠʯʴ ʣʠʰʴ 110 ʄʙʠʪ/ʩ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʠ ʠ 

ʜʨʫʛʠʝ ʧʨʦʪʦʢʦʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ɹʉʉ, ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ 5. 

 

 
3.6 ʊʠʧʳ ʫʟʣʦʚ ɹʉʉ 

 

ʊʠʧʦʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ɹʉʉ ʚʢʣʶʯʘʝʪ ʪʨʠ ʪʠʧʘ ʫʟʣʦʚ  (ʨʠʩ. 3.6): 
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ʈʠʩ. 3.6 ï ʊʠʧʳ ʫʟʣʦʚ ɹʉʉ 
 

1. ʂʦʦʨʜʠʥʘʪʦʨ ï ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʣʦʙʘʣʴʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ, ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʩʪʘʥʦʚʢʫ 

ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ɹʉʉ, ʪʨʝʙʫʝʪ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʸʤ 

ʧʘʤʷʪʠ ʠ ʥʘʠʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ɺ ʦʜʥʦʡ ʩʝʪʠ ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʦʨʜʠʥʘʪʦʨ. ʀʟ ʢʦʦʨʜʠʥʘʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʭʦʜ ʚʦ ʚʥʝʰʥʶʶ ʩʝʪʴ (ʦʥ 

ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʶ ʰʣʶʟʘ - gateway). ʏʘʩʪʦ ʢʦʦʨʜʠʥʘʪʦʨ ʥʘʟʳʚʘʶʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ (ɹʉ). 

ʂʦʦʨʜʠʥʘʪʦʨ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

 ʦʧʨʝʜʝʣʷʝʪ ʥʝʟʘʜʝʡʩʪʚʦʚʘʥʥʳʝ ʢʘʥʘʣʳ ʠʟ ʧʝʨʝʯʥʷ ʢʘʥʘʣʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʠ ʦʧʨʝʜʝʣʷʝʤʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʠ ʦʨʛʘʥʠʟʫʝʪ ʩʝʪʴ; 

http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D1%8C_(%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/w/index.php?title=%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D0%BF%D0%BE%D1%82%D1%80%D0%B5%D0%B1%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D1%81%D0%B0_%D1%87%D0%B0%D1%81%D1%82%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%81%D1%83%D1%89%D0%B8%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D0%BA%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D0%B8
http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D1%85%D1%88%D0%B8%D1%80%D0%BE%D0%BA%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D1%8B
http://ru.wikipedia.org/wiki/%D0%94%D0%91%D0%BC
http://ru.wikipedia.org/wiki/%D0%9C%D0%93%D1%86
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 ʧʝʨʝʜʘʝʪ ʩʝʪʝʚʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʘʢʝʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʠ; 

 ʫʧʨʘʚʣʷʝʪ ʩʝʪʝʚʳʤʠ ʧʦʜʯʠʥʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ - 

ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʛʣʫʙʠʥʫ ʚʣʦʞʝʥʥʳʭ ʧʦʜʩʝʪʝʡ, ʯʠʩʣʦ ʩʝʪʝʚʳʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʠ 

ʯʠʩʣʦ ʧʦʜʯʠʥʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

 ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʧʦʜʯʠʥʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ; 

 ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʧʨʠʝʤʘ; 

 ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʪʘʙʣʠʮ ʤʘʨʰʨʫʪʠʟʘʮʠʠ; 

 ʧʦʟʚʦʣʷʝʪ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤ ʠ ʢʦʥʝʯʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʚʭʦʜʠʪʴ ʚ ʩʝʪʴ. 

 

2. ʄʘʨʰʨʫʪʠʟʘʪʦʨ ï ʧʨʠʥʠʤʘʝʪ, ʙʫʬʝʨʠʟʠʨʫʝʪ ʠ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʦʪ ʜʨʫʛʠʭ ʫʟʣʦʚ 

ɹʉʉ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

 ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʠʚʥʳʝ ʢʘʥʘʣʳ, ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʝʪʠ ʠ ʧʦʟʚʦʣʷʝʪ ʦʢʦʥʝʯʥʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ ʚʭʦʜʠʪʴ ʚ ʩʝʪʴ ï ʠʩʧʦʣʴʟʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʝʤ, 

ʩʧʠʩʢʠ ʘʢʪʠʚʥʳʭ ʢʘʥʘʣʦʚ; 

 ʨʝʪʨʘʥʩʣʠʨʫʝʪ ʩʠʛʥʘʣʴʥʳʝ ʩʝʪʝʚʳʝ ʧʘʢʝʪʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʩʝʪʠ ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ;  

 ʘʜʤʠʥʠʩʪʨʠʨʫʝʪ ʩʝʪʝʚʳʝ ʘʜʨʝʩʘ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ ʧʦʜʯʠʥʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ; 

 ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ ʫʩʪʨʦʡʩʪʚ ʤʘʨʰʨʫʪʠʟʘʮʠʠ: ʫʩʪʨʦʡʩʪʚʦ ʩ ʪʘʙʣʠʮʝʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠ ʩ ʬʫʥʢʮʠʝʡ ʜʨʝʚʦʚʠʜʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʫʩʪʨʦʡʩʪʚʦ ʪʦʣʴʢʦ ʩ ʬʫʥʢʮʠʝʡ 

ʜʨʝʚʦʚʠʜʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʧʦʜʜʝʨʞʢʘ ʬʫʥʢʮʠʠ ʘʚʘʨʠʡʥʦʡ ʜʨʝʚʦʚʠʜʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ; 

 ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ: ʙʝʟ ʧʝʨʝʭʦʜʘ ʚ çʩʧʷʱʠʡ ʨʝʞʠʤè ʠ ʩ 
ʧʝʨʝʭʦʜʦʤ ʚ çʩʧʷʱʠʡè ʨʝʞʠʤ ʚ ʧʝʨʠʦʜʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʩʝʪʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʝʪʝʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ; 

 ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʤʥʦʛʦʷʯʝʡʢʦʚʳʭ ʩʝʪʝʡ: ʩʦʟʜʘʝʪ ʪʘʙʣʠʮʳ 
ʩʦʩʝʜʥʠʭ ʩʝʪʝʚʳʭ ʫʟʣʦʚ ʩ ʧʘʨʘʤʝʪʨʦʤ ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ ʩ ʢʘʞʜʳʤ ʠʟ ʥʠʭ, ʩʦʟʜʘʝʪ ʪʘʙʣʠʮʳ 

ʩʝʪʝʚʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʨʝʪʨʘʥʩʣʠʨʫʝʪ ʧʘʢʝʪʳ ʟʘʧʨʦʩʘ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʘʨʰʨʫʪʦʚ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ; 

 ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʦ ʜʨʝʚʦʚʠʜʥʦʤʫ ʧʨʠʥʮʠʧʫ ï ʪʨʘʥʩʣʠʨʫʝʪ 

ʩʦʦʙʱʝʥʠʷ ʚʚʝʨʭ ʠ ʚʥʠʟ ʧʦ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʝ ʚʝʪʚʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʜʨʝʩʘ ʧʦʣʫʯʘʪʝʣʷ ʩʦʦʙʱʝʥʠʷ. 

3. ʂʦʥʝʯʥʦʝ (ʦʢʦʥʝʯʥʦʝ) ʫʩʪʨʦʡʩʪʚʦ (ʩʝʥʩʦʨʥʳʡ ʫʟʝʣ) ï ʚʳʧʦʣʥʷʝʪ ʪʦʣʴʢʦ ʧʨʠʢʣʘʜʥʳʝ 

ʜʝʡʩʪʚʠʷ (ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʫʜʘʣʝʥʥʳʤ ʦʙʲʝʢʪʦʤ) ʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʨʝʪʨʘʥʩʣʷʮʠʶ ʜʘʥʥʳʭ. 

ʉʝʥʩʦʨʥʳʡ ʫʟʝʣ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

 ʚʩʝʛʜʘ ʠʱʝʪ ʠ ʧʳʪʘʝʪʩʷ ʚʦʡʪʠ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʝʪʴ ï ʠʩʧʦʣʴʟʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʝʤ, ʩʧʠʩʢʠ ʘʢʪʠʚʥʳʭ ʢʘʥʘʣʦʚ ʠ ʩʠʛʥʘʣʴʥʳʝ ʧʘʢʝʪʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʜʣʷ ʚʭʦʜʘ ʚ ʩʝʪʴ; 

 ʧʠʪʘʝʪʩʷ ʦʪ ʘʚʪʦʥʦʤʥʦʛʦ ʠʩʪʦʯʥʠʢʘ (ʙʘʪʘʨʝʠ); 

 ʠʟ ʧʘʢʝʪʦʚ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʜʘʥʥʳʭ ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ; 

 ʟʘʧʨʘʰʠʚʘʝʪ ʜʘʥʥʳʝ ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ; 

 ʩʧʦʩʦʙʝʥ ʥʘʭʦʜʠʪʴʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ çʩʧʷʱʝʤè ʨʝʞʠʤʝ (ʜʦ 99,99% ʦʪ ʚʩʝʛʦ 
ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ). 

ʇʦ ʚʳʧʦʣʥʷʝʤʳʤ ʥʘʙʦʨʘʤ ʬʫʥʢʮʠʡ ʚʩʝ ʫʟʣʳ ɹʉʉ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʜʚʫʤ ʚʠʜʘʤ: 

1. ʋʩʪʨʦʡʩʪʚʦ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ FFD  (Fully Function Device): 

 ʧʦʜʜʝʨʞʢʘ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.4; 

 ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʘʤʷʪʴ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʦʟʚʦʣʷʪʁ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ 

ʢʦʦʨʜʠʥʘʪʦʨʘ ʩʝʪʠ; 

 ʧʦʜʜʝʨʞʢʘ ʚʩʝʭ ʪʠʧʦʚ ʪʦʧʦʣʦʛʠʡ (çʪʦʯʢʘ-ʪʦʯʢʘè, çʟʚʝʟʜʘè, çʜʝʨʝʚʦè, çʷʯʝʠʩʪʘʷ 

ʩʝʪʴè); 

http://ru.wikipedia.org/wiki/%D0%97%D0%B2%D0%B5%D0%B7%D0%B4%D0%B0_(%D1%82%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D1%81%D0%B5%D1%82%D0%B8)
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 ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʢʦʦʨʜʠʥʘʪʦʨʘ ʩʝʪʠ; 

 ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʱʘʪʴʩʷ ʢ ʜʨʫʛʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʚ ʩʝʪʠ. 

2. ʋʩʪʨʦʡʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ RFD (Reduced Function Device): 

 ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.4; 

 ʧʦʜʜʝʨʞʢʘ ʪʦʧʦʣʦʛʠʡ çʪʦʯʢʘ-ʪʦʯʢʘè, çʟʚʝʟʜʘè; 

 ʥʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʢʦʦʨʜʠʥʘʪʦʨʘ; 

 ʦʙʨʘʱʘʝʪʩʷ ʢ ʢʦʦʨʜʠʥʘʪʦʨʫ ʩʝʪʠ ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ. 

ʂʦʦʨʜʠʥʘʪʦʨʳ ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʚʩʝʛʜʘ ʦʪʥʦʩʷʪʩʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤʠ FFD, ʦʢʦʥʝʯʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ FFD ʠʣʠ RFD. 

 

 

3.7 ʊʠʧʦʚʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʪʦʧʦʣʦʛʠʠ ɹʉʉ 
 

ɺʳʜʝʣʷʶʪ ʜʚʘ ʪʠʧʘ ʘʨʭʠʪʝʢʪʫʨʳ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ: ʦʜʥʦʨʦʜʥʳʝ 

(ʦʜʥʦʨʘʥʛʦʚʳʝ) ʠ ʠʝʨʘʨʭʠʯʝʩʢʠʝ (ʢʣʘʩʪʝʨʥʳʝ). ʆʜʥʦʨʦʜʥʦʩʪʴ ʩʝʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʚʩʝ 

ʫʟʣʳ ʚʳʧʦʣʥʷʶʪ ʦʜʠʥʘʢʦʚʳʝ ʬʫʥʢʮʠʠ ʧʨʠ ʩʙʦʨʝ, ʦʙʨʘʙʦʪʢʝ ʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʇʝʨʝʩʳʣʢʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦ ʥʝʢʦʪʦʨʳʤ ʢʨʠʪʝʨʠʷʤ ʤʘʨʰʨʫʪʘʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʵʢʦʥʦʤʠʠ 

ʪʘʢʠʭ ʚʘʞʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʵʥʝʨʛʠʷ (ʧʝʨʝʜʘʯʘ ʠʜʸʪ ʧʦ ʤʘʨʰʨʫʪʫ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʟʘʧʘʩʦʤ 

ʵʥʝʨʛʠʠ) ʠ ʚʨʝʤʷ (ʧʝʨʝʜʘʯʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʘʤʦʤʫ ʢʦʨʦʪʢʦʤʫ ʤʘʨʰʨʫʪʫ). ɼʣʷ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʝʨʝʜʘʯʘ ʧʦ ʥʘʠʙʦʣʝʝ ʥʘʜʸʞʥʦʤʫ ʧʫʪʠ. 

ɸʛʨʝʛʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʤʝʨʝ ʩʣʝʜʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʡ ʢ 

ʢʦʦʨʜʠʥʘʪʦʨʫ. ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʟʣʘʤʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʧʦʥʪʘʥʥʦ, ʯʪʦ ʚʝʜʸʪ ʢ ʩʪʦʣʢʥʦʚʝʥʠʷʤ ʧʘʢʝʪʦʚ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʘʜʝʨʞʝʢ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʚʳʭʦʜʦʤ ʠʟ ʩʧʷʱʝʛʦ ʨʝʞʠʤʘ ʫʟʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʚʳʙʨʘʥʥʦʤ ʧʫʪʠ ʧʝʨʝʜʘʯʠ. 
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ʈʠʩ. 3.7 ï ʂʣʘʩʪʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ɹʉʉ 

 
ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ (ʜʨʝʚʦʚʠʜʥʘʷ) ʤʘʨʰʨʫʪʠʟʘʮʠʷ. ʆʥʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʜʝʣʝʥʠʠ ʩʝʪʠ ʥʘ ʦʙʣʘʩʪʠ, ʥʘʟʳʚʘʝʤʳʝ ʢʣʘʩʪʝʨʘʤʠ. ʂʣʘʩʪʝʨ ʦʙʨʘʟʫʶʪ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʠ ʢʦʥʝʯʥʳʝ ʫʟʣʳ, ʫ ʢʦʪʦʨʳʭ ʦʥ ʟʘʧʨʘʰʠʚʘʝʪ ʩʝʥʩʦʨʥʳʝ ʜʘʥʥʳʝ (ʨʠʩ. 3.7). 

ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʦʪʚʝʯʘʝʪ ʟʘ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʚʩʝʛʦ ʢʣʘʩʪʝʨʘ, ʝʸ 

ʦʙʨʘʙʦʪʢʫ ʠ ʜʘʣʴʥʝʡʰʫʶ ʧʝʨʝʜʘʯʫ. ʆʩʪʘʣʴʥʳʝ ʫʟʣʳ ʢʣʘʩʪʝʨʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʪʦʣʴʢʦ ʩʙʦʨ 

ʜʘʥʥʳʭ ʠ ʧʝʨʝʜʘʯʫ ʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʟʣʳ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʝʪʠ ʥʝ 

ʨʘʚʥʦʧʨʘʚʥʳ. ɺʦ-ʧʝʨʚʳʭ, ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʭ, ʠ, ʚʦ-

ʚʪʦʨʳʭ, ʧʝʨʝʩʳʣʢʘ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʜʘʣʝʝ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʥʠʤʠʟʠʨʫʶʪʩʷ ʟʘʜʝʨʞʢʠ ʧʝʨʝʜʘʯʠ, ʧʦʩʢʦʣʴʢʫ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʜʦʩʪʫʧʥʳ ʚʩʝʛʜʘ. ʉʪʦʣʢʥʦʚʝʥʠʷ ʧʘʢʝʪʦʚ ʠʩʢʣʶʯʝʥʳ ʙʣʘʛʦʜʘʨʷ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʤʝʪʦʜʫ ʩʦʟʜʘʥʠʷ ʩʩʳʣʦʢ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʫʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʂ ʪʦʤʫ ʞʝ ʩʝʥʩʦʨʥʳʡ ʫʟʝʣ, ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʪʨʘʪʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʠʩʪʦʱʝʥʠʶ 

ʝʛʦ ʙʘʪʘʨʝʡ. ʉʫʱʝʩʪʚʫʶʪ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʬʠʟʠʯʝʩʢʠ ʚʳʜʝʣʝʥʥʳʭ ʩʝʥʩʦʨʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʠʤʠ ʟʘʧʘʩʘʤʠ 
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ʵʥʝʨʛʠʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ, ʦʜʥʘʢʦ ʵʪʦʪ ʧʦʜʭʦʜ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʜʣʷ ʫʟʢʦʛʦ 

ʨʷʜʘ ʧʨʠʣʦʞʝʥʠʡ. ʄʘʨʰʨʫʪʠʟʘʪʦʨʳ ʢʣʘʩʪʝʨʦʚ ʨʝʪʨʘʥʩʣʠʨʫʶʪ ʜʘʥʥʳʝ ʜʨʫʛ ʜʨʫʛʫ ʠ, ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʦʨʫ. ʂʦʦʨʜʠʥʘʪʦʨ ʦʙʳʯʥʦ ʠʤʝʝʪ ʩʚʷʟʴ ʩ IP-

ʩʝʪʴʶ, ʢʫʜʘ ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɺ ʢʘʞʜʦʡ ʩʝʪʠ ʜʦʣʞʥʦ 

ʙʳʪʴ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʥʦ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ FFD ʜʣʷ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʦʨʜʠʥʘʪʦʨʘ.  

ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʝ ʦʜʥʦʨʘʥʛʦʚʳʭ ʷʯʝʠʩʪʳʭ ʩʝʪʝʡ (ʨʠʩ. 3.8). ɺ ʪʘʢʠʭ ʩʝʪʷʭ 

ʬʫʥʢʮʠʦʥʘʣʥɹʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʫʟʣʘ ʦʜʠʥʘʢʦʚʳ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʪʝʡ ʷʯʝʠʩʪʦʡ ʪʦʧʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʚ ʩʣʫʯʘʝ 

ʚʳʭʦʜʘ ʯʘʩʪʠ ʩʝʥʩʦʨʦʚ ʠʟ ʩʪʨʦʷ ʩʧʦʥʪʘʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʩʝʪʠ. ʇʨʘʚʜʘ, ʚ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤ ʮʝʥʪʨʘʣʴʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʫʟʝʣ-ʢʦʦʨʜʠʥʘʪʦʨ, ʧʨʠʥʠʤʘʶʱʠʡ ʠ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʚʩʝ ʜʘʥʥʳʝ, ʠʣʠ ʰʣʶʟ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʦʙʨʘʙʦʪʢʫ ʚʥʝʰʥʝʤʫ ʫʟʣʫ. 

ʉʧʦʥʪʘʥʥʦ ʩʦʟʜʘʚʘʝʤʳʝ ʩʝʪʠ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʣʘʪʠʥʩʢʠʤ ʪʝʨʤʠʥʦʤ Ad Hoc, ʯʪʦ ʦʟʥʘʯʘʝʪ 

çʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷè. 

ȰɔɔɖɊɎɓɆɘɔɖ/ɞɑɤɍ
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ʈʠʩ. 3.8 ï ʗʯʝʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ɹʉʉ 

ɺʦʟʤʦʞʥʳʝ ʪʦʧʦʣʦʛʠʠ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3.9. ʆʜʥʦʨʘʥʛʦʚʳʝ ʩʝʪʠ ʤʦʛʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ (ʪʦʯʢʘ-ʪʦʯʢʘ, ʟʚʝʟʜʘ), ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʪʦʣʴʢʦ ʜʠʩʪʘʥʮʠʝʡ ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʘʨʦʡ ʫʟʣʦʚ. ʗʯʝʠʩʪʘʷ ʪʦʧʦʣʦʛʠʷ (Mesh Topology) ï 

ʙʘʟʦʚʘʷ ʧʦʣʥʦʩʚʷʟʥʘʷ ʪʦʧʦʣʦʛʠʷ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʩʝʪʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʜʨʫʛʠʤʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ ʵʪʦʡ ʞʝ ʩʝʪʠ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʥʦ ʠ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʥʘʩʪʨʦʡʢʦʡ. 
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ʈʠʩ. 3.9 ï ɺʦʟʤʦʞʥʳʝ ʪʦʧʦʣʦʛʠʠ ʩʝʥʩʦʨʥʦʡ ʩʝʪʠ 
 

ʇʨʠʤʝʨʦʤ ʦʜʥʦʨʘʥʛʦʚʦʡ ʠʣʠ ʧʠʨʠʥʛʦʚʦʡ ʩʝʪʠ (ʦʪ ʘʥʛʣ. peer-to-peer, P2P ï ʨʘʚʥʳʡ ʢ 

ʨʘʚʥʦʤʫ) ʷʚʣʷʝʪʩʷ ʢʣʘʩʪʝʨʥʦʝ ʜʝʨʝʚʦ. ʉʝʪʴ ʪʠʧʘ ʢʣʘʩʪʝʨʥʦʝ ʜʝʨʝʚʦ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ 

ʩʣʫʯʘʝʤ ʩʝʪʠ P2P, ʚ ʢʦʪʦʨʦʡ ʙʦʣʴʰʠʥʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʶʪʩʷ FFD. ʋʩʪʨʦʡʩʪʚʘ RFD 

ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʢʣʘʩʪʝʨʫ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʳʭ ʫʟʣʦʚ. ɼʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʩʝʪʠ ʫʜʘʣʸʥʥʳʭ 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%B0%D1%8F_%D1%82%D0%BE%D0%BF%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
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ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ ʥʦʚʳʭ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʞʝ ʧʨʠʩʦʝʜʠʥʸʥʥʳʝ ʢ ʩʝʪʠ 

FFD ʚ ʨʝʞʠʤʝ ʢʦʦʨʜʠʥʘʪʦʨʘ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʥʠ, ʢʘʢ ʠ ʠʟʥʘʯʘʣʴʥʦ ʢʦʦʨʜʠʥʘʪʦʨ PAN, 

çʟʘʟʳʚʘʶʪè ʤʘʷʢʘʤʠ ʚ ʩʝʪʴ ʥʦʚʳʝ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪʩʷ ʢʣʘʩʪʝʨ ʠʟ 

ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ çʩʣʳʰʘʪè ʩʚʦʝʛʦ ʢʦʦʨʜʠʥʘʪʦʨʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʢʣʘʩʪʝʨʝ ʜʦʩʪʫʧʥʘ ʢʦʦʨʜʠʥʘʪʦʨʫ PAN. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʤʫʣʴʪʠʢʣʘʩʪʝʨʳ ʠʟ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ.  

 

3.8 ʈʝʞʠʤʳ ʨʘʙʦʪʳ ɹʉʉ 
 

ʉʘʤʦʡ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʡ ʦʧʝʨʘʮʠʝʡ ʜʣʷ ʩʝʥʩʦʨʥʳʭ ʫʟʣʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚ 

ʙʝʩʧʨʦʚʦʜʥʦʝ ʦʢʨʫʞʝʥʠʝ. ʇʦʪʦʤʫ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʬʦʨʤʳ ʧʝʨʝʜʘʯʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʝʥʩʦʨʦʚ, ʪʘʢ ʢʘʢ ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʮʝʣʠʢʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʨʦʢʘ ʩʣʫʞʙʳ ʙʘʪʘʨʝʡ.  

ʉʙʦʨ ʜʘʥʥʳʭ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʝʪʴʶ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʩʝʪʠ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʝʪʠ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʣʘʩʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʪʠʧʘ ʮʝʣʝʚʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ: 

1. ʇʨʦʘʢʪʠʚʥʳʝ ʩʝʪʠ. ʋʟʣʳ ʪʘʢʦʡ ʩʝʪʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʢʣʶʯʘʶʪ ʩʚʦʠ ʩʝʥʩʦʨʳ ʠ 

ʧʝʨʝʜʘʪʯʠʢʠ, ʩʥʠʤʘʶʪ ʧʦʢʘʟʘʥʠʷ ʠ ʧʝʨʝʜʘʶʪ ʠʭ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ 

ʜʝʣʘʶʪ "ʤʦʤʝʥʪʘʣʴʥʫʶ ʬʦʪʦʛʨʘʬʠʶ" ʩʚʦʝʛʦ ʦʢʨʫʞʝʥʠʷ ʩ ʥʝʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʳʯʥʦ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʢʦʪʦʨʳʭ 

ʟʥʘʯʝʥʠʡ. 

2. ʈʝʘʢʪʠʚʥʳʝ ʩʝʪʠ. ʋʟʣʳ ʨʝʘʢʪʠʚʥʳʭ ʩʝʪʝʡ ʩ ʥʝʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʩʥʠʤʘʶʪ 

ʧʦʢʘʟʘʥʠʷ, ʦʜʥʘʢʦ ʥʝ ʧʝʨʝʜʘʶʪ ʠʭ, ʝʩʣʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʧʘʜʘʶʪ ʚ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʦʙʣʘʩʪʴ ʥʦʨʤʘʣʴʥʳʭ ʧʦʢʘʟʘʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʚʝʜʝʥʠʷ ʦ ʥʝʦʞʠʜʘʥʥʳʭ ʠ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ 

ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʠʣʠ ʠʭ ʚʳʭʦʜʝ ʟʘ ʜʠʘʧʘʟʦʥ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ 

ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ. ʕʪʦʪ ʚʠʜ ʩʝʪʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

3. ɻʠʙʨʠʜʥʳʝ ʩʝʪʠ. ʕʪʦ ʢʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʠʧʦʚ, ʛʜʝ ʩʝʥʩʦʨʥʳʝ 

ʫʟʣʳ ʥʝ ʪʦʣʴʢʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʪʧʨʘʚʣʷʶʪ ʩʥʷʪʳʝ ʜʘʥʥʳʝ, ʥʦ ʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʨʝʟʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʟʥʘʯʝʥʠʷʭ. 

3.9 ʇʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ ɹʉʉ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʨʰʨʫʪʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ɹʉʉ ʦʪ ʢʦʥʝʯʥʦʛʦ ʫʟʣʘ ʜʦ ʫʟʣʘ-

ʢʦʦʨʜʠʥʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʦʢʦʥʝʯʥʳʤʠ ʫʟʣʘʤʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʇʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʚ ɹʉʉ ʨʝʰʘʶʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʉʘʤʦʦʨʛʘʥʠʟʘʮʠʷ ʫʟʣʦʚ ʩʝʪʠ (ʩʘʤʦʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ, ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ 

ʩʘʤʦʦʧʪʠʤʠʟʘʮʠʷ). 

2. ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʠ ʘʜʨʝʩʘʮʠʷ ʫʟʣʦʚ. 

3. ʄʠʥʠʤʠʟʘʮʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʫʟʣʦʚ ʩʝʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʞʠʟʥʠ 

ʚʩʝʡ ʩʝʪʠ. 

4. ʉʙʦʨ ʠ ʘʛʨʝʛʘʮʠʷ ʜʘʥʥʳʭ. 

5. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʩʝʪʠ. 

6. ʄʘʢʩʠʤʠʟʘʮʠʷ ʟʦʥʳ ʧʦʢʨʳʪʠʷ ʩʝʪʠ. 

7. ʆʙʝʩʧʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS). 

8. ɿʘʱʠʪʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʨʠʢ ʚ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ:  

 ʜʣʠʥʘ ʧʫʪʠ (ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʧʝʨʝʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ); 

 ʥʘʜʝʞʥʦʩʪʴ; 




