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ɺʉʊʋʇ 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʥʘʙʫʣʦ ʧʦʰʠʨʝʥʥʷ ʷʢ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʪʘʢ ʽ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʨʽʚʥʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʾʭ ʨʦʙʦʪʠ ʚ 

ʤʝʨʝʞʽ. ʂʨʽʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘʢ ʟʚʘʥʠʭ ʨʦʟʫʤʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ 

ʚʤʽʪʠ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ ʙʝʟʧʝʢʫ ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 

ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ʘʥʛʣ. Internet of Things, IoT) ʟʫʤʦʚʣʶʻ 

ʧʦʪʨʝʙʫ ʫ ʬʘʭʽʚʮʷʭ, ʷʢʽ ʟʜʘʪʥʽ ʢʦʥʬʽʛʫʨʫʚʘʪʠ ʪʘ ʧʨʦʛʨʘʤʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʩʪʨʦʾ ɯʦʊ ʜʣʷ ʤʝʨʝʞ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ.  

ʄʝʪʦʶ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʨʝʞʝʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè ʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʟʜʘʪʥʦʩʪʝʡ ʨʦʟʨʦʙʣʷʪʠ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʤʝʨʝʞ ɯʦʊ 

ʟʛʽʜʥʦ ʚʠʟʥʘʯʝʥʠʭ ʚʠʤʦʛ; ʧʨʦʛʨʘʤʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʨʠʩʪʨʦʾ IoT ʜʣʷ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫ ʤʝʨʝʞʽ ʟʘʜʘʥʦʾ ʪʦʧʦʣʦʛʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ API (Application 

Programming Interface) ʜʣʷ ʤʝʨʝʞʝʚʠʭ ʜʦʜʘʪʢʽʚ. 

ʄʝʪʦʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʻ ʦʪʨʠʤʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʤʝʨʝʞ ̔ ɯʦʊ. ʋ ʣʘʙʦʨʘʪʦʨʥʦʤʫ 

ʧʨʘʢʪʠʢʫʤʽ ʥʘʜʘʶʪʴʩʷ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʟ ʢʦʞʥʦʾ ʪʝʤʠ, ʟʘʚʜʘʥʥʷ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥ ̔ʨʦʙʦʪʠ ʟ ʮʽʻʾ ʪʝʤʠ, ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ, 

ʚʠʤʦʛʠ ʱʦʜʦ ʦʬʦʨʤʣʝʥʥʷ ʟʚʽʪʽʚ ʜʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ 

ʣʽʪʝʨʘʪʫʨʘ.  

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 121 çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè ʬʘʢʫʣʴʪʝʪʫ 

ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ  1.  

ʇɯɼʂʃʖʏɽʅʅʗ ʇʈʀʉʊʈʆɰɺ IOT ɼʆ ʈʆɿʋʄʅʆɻʆ ɹʋɼʀʅʂʋ 

   ʄʝʪʘ ʨʦʙʦʪʠ: ʦʪʨʠʤʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ 

ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ɯʦʊ ʜʦ ʤʝʨʝʞʽ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ, ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʤʦʜʝʣʶʚʘʥʥʷ Packet Tracer ʩʧʨʦʻʢʪʫʚʘʪʠ ʤʝʨʝʞʫ ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʡ ʜʦ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʜʦʜʘʪʠ ʙʝʟʜʨʦʪʦʚʽ ʧʨʠʩʪʨʦʾ Wired IoT ʜʦ Smart Home 

Network, ʥʘʣʘʰʪʫʚʘʪʠ ʤʝʨʝʞʝʚʠʡ ʘʜʘʧʪʝʨ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʩʪʘʥ ʧʨʠʩʪʨʦʾʚ ʯʝʨʝʟ 

IoT Server. 

ʊʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ʦʧʠʩʫʻ ʤʝʨʝʞʫ ʬʽʟʠʯʥʠʭ ʦʙôʻʢʪʽʚ ï  çʨʝʯʝʡè, ʫ ʷʢʽ 

ʚʙʫʜʦʚʘʥʦ ʜʘʪʯʠʢʠ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 

ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʟ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ. ʎʽ 

ʧʨʠʩʪʨʦʾ ʚʘʨʽʶʶʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʧʦʙʫʪʦʚʠʭ ʧʨʝʜʤʝʪʽʚ ʜʦ ʩʢʣʘʜʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ.  

ɼʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʨʝʞʝʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ɯʦʊ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʩʝʨʝʜʦʚʠʱʘ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʠʢʣʘʜʦʤʦʤ ʻ ʧʣʘʪʬʦʨʤʘ  Wokwi ï ʦʥʣʘʡʥ-ʩʠʤʫʣʷʪʦʨ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʧʨʠʩʪʨʦʾʚ ɯʦʊ, ʜʣʷ ʩʠʤʫʣʷʮʽʾ Arduino, 

ESP32 ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʧʦʧʫʣʷʨʥʠʭ ʧʣʘʪ, ʜʝʪʘʣʝʡ ʪʘ ʜʘʪʯʠʢʽʚ (ʨʠʩ. 1.1).  

ʄʦʞʣʠʚʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʤʦʜʝʣʶʚʘʥʥʷ Wokwi: 

1. ʉʠʤʫʣʷʮʽʷ Wi -Fi ï ʧʽʜʢʣʶʯʝʥʥʷ ʟʤʦʜʝʣʴʦʚʘʥʦʛʦ ʧʨʦ̒ʢʪʫ ʜʦ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ MQTT, HTTP, NTP ʪʘ ʽʥʰʠʭ ʤʝʨʝʞʝʚʠʭ 

ʧʨʦʪʦʢʦʣʽʚ. 

2. ɺʽʨʪʫʘʣʴʥʠʡ ʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ ʫ 

ʩʠʤʫʣʷʮʽʾ (ʥʘʧʨʠʢʣʘʜ, UART, I2C, SPI) ʪʘ ʾʭ ʘʥʘʣʽʟ ʥʘ ʩʚʦʻʤʫ 

ʢʦʤʧôʶʪʝʨʽ. 

3. ʈʦʟʰʠʨʝʥʝ ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ GDB ï ʧʦʪʫʞʥʠʡ 

ʥʘʣʘʛʦʜʞʫʚʘʯ Arduino ʪʘ Raspberry Pi Pico ʜʣʷ ʜʦʩʚʽʜʯʝʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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4. ʄʦʜʝʣʶʚʘʥʥʷ SD ï ʢʘʨʪʠ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʠʪʷʛʫʚʘʥʥʷ ʬʘʡʣʽʚ ʪʘ 

ʢʘʪʘʣʦʛʽʚ ʟ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʽʡʢʦʚʠʭ 

ʬʘʡʣʽʚ. 

5. API ʤʽʢʨʦʩʭʝʤ ï ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʤʽʢʨʦʩʭʝʤ ʪʘ ʜʝʪʘʣʝʡ, ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʰʠʨʝʥʥʷ ʾʭ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʩʧʽʣʴʥʦʪʠ. 

6. ɯʥʪʝʛʨʘʮʽʷ ʢʦʜʫ Visual Studio ï  ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦ̒ʢʪ̔ʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟ ʢʦʜʫ VS. 

 

 

ʈʠʩ. 1.1. ɯʥʪʝʨʘʢʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ Wokwi [1] 
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ʉʝʨʝʜʦʚʠʱʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ Cisco Packet Tracer ʤʽʩʪʠʪʴ 

ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʪʦʧʦʣʦʛʽʡ ʤʝʨʝʞ, 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʦʟʫʤʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʟʘʜʘʯ 

(ʨʠʩ.1.2). 

 

ʈʠʩ.1.2. ʄʦʞʣʠʚʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʤʦʜʝʣʶʚʘʥʥʷ Packet Tracer ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ɯʦʊ ʜʦ ʤʝʨʝʞʽ [2] 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 1 

ʋ ʜʘʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʧʦʪʨʽʙʥʦ ʚʽʜʢʨʠʪʠ ʬʘʡʣ Packet Tracer 

Smart_Home_Network.pkt ʟ ʚʞʝ ʩʪʚʦʨʝʥʦʶ ̔ ʥʪʝʣʝʢʪʫʘʣʴʥʦ  ʁ ʤʝʨʝʞʝʶ, 

ʜʦʩʣʽʜʠʪʠ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ ʤʝʨʝʞʽ ʪʘ ʜʦʜʘʪʠ ɯʦʊ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ 

ʤʦʞʥʘ ʧʽʜ'ʻʜʥʘʪʠ ʯʝʨʝʟ ʢʘʙʝʣʴ ʪʘ ʙʝʟʜʨʦʪʦʚʫ ʤʝʨʝʞʫ. 

ɺʽʜʢʨʠʡʪʝ ʬʘʡʣ Smart_Home_Network.pkt. ɿʙʝʨʝʞʽʪʴ ʬʘʡʣ ʥʘ ʩʚʦʻʤʫ 

ʢʦʤʧ'ʶʪʝʨʽ. ɼʦʩʣʽʜʽʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʜʦʤʘʰʥʶ ʤʝʨʝʞʫ. ɼʦʩʣʽʜʽʪʴ ʢʽʥʮʝʚʽ 

ʧʨʠʩʪʨʦʾ IoT. 

ʋ ʣʽʚʦʤʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʝʨʝʜʦʚʠʱʘ Packet Tracer ʟʥʘʡʜʽʪʴ ʽ ʥʘʪʠʩʥʽʪʴ 

ʟʥʘʯʦʢ  [End Devices]  ʫ ʚʝʨʭʥʴʦʤʫ ʨʷʜʢʫ,  ʟʥʘʯʦʢ  [Home]  ʚ ʥʠʞʥʴʦʤʫ 

ʨʷʜʢʫ  ɺʠʙʽʨ ʪʠʧʫ ʧʨʠʩʪʨʦʶ. 
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ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ Packet Tracer ʧʦʣʝ  Device-specific Selection  

ʚʽʜʦʙʨʘʞʘʻ ʜʦʩʪʫʧʥ ̔ʧʨʠʩʪʨʦʾ Smart Home IoT. 

ʇʝʨʝʤʽʩʪʽʪʴ ʚʢʘʟʽʚʥʠʢ ʤʠʰʽ ʥʘ ʢʦʞʥʠʡ ʧʨʠʩʪʨʽʡ ʽ ʟʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ 

ʦʧʠʩʦʚʝ ʽʤ'ʷ ʧʨʠʩʪʨʦʶ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ  Device-specific 

Selection. ʇʦʜʠʚʽʪʴʩʷ ʥʘ ʢʦʞʥʠʡ ʪʠʧ ʧʨʠʩʪʨʦʶ. 

 

                ɼʦʩʣʽʜʽʪʴ ʤʝʨʝʞʫ ʈʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʘ. 

 

 

ʋ ʨʦʙʦʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Packet Tracer ̒  ʧʦʧʝʨʝʜʥʴʦ ʧʦʙʫʜʦʚʘʥʘ ʨʦʟʫʤʥʘ 

ʜʦʤʘʰʥʷ ʤʝʨʝʞʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʚʦʜʦʚʠʭ ʪʘ ʙʝʟʜʨʦʪʦʚʠʭ ʧʨʠʩʪʨʦʾʚ 

IoT ʪʘ ʧʨʠʩʪʨʦʾʚ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
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ʂʦʣʠ ʚʠ ʥʘʚʦʜʠʪʝ ʢʫʨʩʦʨ ʥʘ ʧʨʠʩʪʨʽʡ, ʥʘʧʨʠʢʣʘʜ, Smart Fan, 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʝ ʚʽʢʥʦ, ʱʦ ʤʽʩʪʠʪʴ ʦʩʥʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʤʝʨʝʞʫ ʥʘ ʮʴʦʤʫ ʧʨʠʩʪʨʦʾ. 

 

ʑʦʙ ʫʚʽʤʢʥʫʪʠ ʘʙʦ ʘʢʪʠʚʫʚʘʪʠ ʧʨʠʩʪʨʽʡ, ʥʘʪʠʩʥʽʪʴ  Alt  ʥʘ ʢʣʘʚʽʘʪʫʨʽ, 

ʘ ʧʦʪʽʤ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ  ʦʙʝʨʽʪʴ ʧʨʠʩʪʨʽʡ. ʉʧʨʦʙʫʡʪʝ ʮʝ 

ʥʘ ʢʦʞʥʦʤʫ ʽʟ ʩʤʘʨʪ-ʧʨʠʩʪʨʦʾʚ, ʱʦʙ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʜʦʤʘʰʥʷ ʤʝʨʝʞʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ ʜʦʤʘʰʥʽʡ ʰʣʶʟ. ʅʘʪʠʩʥʽʪʴ ʥʘ 

Home Gateway, ʱʦʙ ʚʽʜʢʨʠʪʠ ʚʽʢʥʦ Home Gateway.  

 

ɺʢʣʘʜʢʘ Physical ʚʠʙʨʘʥʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʟʦʙʨʘʞʝʥʥʷ 

ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. 
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ɼʘʣʽ ʢʣʘʮʥʽʪʴ ʚʢʣʘʜʢʫ ʂʦʥʬʽʛʫʨʘʮʽʷ, ʘ ʧʦʪʽʤ ʥʘ ʣʽʚʽʡ ʧʘʥʝʣʽ ʢʣʘʮʥʽʪʴ 

LAN, ʱʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʧʘʨʘʤʝʪʨʠ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ LAN ʜʦʤʘʰʥʴʦʛʦ 

ʰʣʶʟʫ Home Gateway. ɿʘʧʠʰʽʪʴ IP-ʘʜʨʝʩʫ ʜʦʤʘʰʥʴʦʾ ʤʝʨʝʞʽ ʜʣʷ ʾʾ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

 

 

ʅʘʪʠʩʥʽʪʴ  Wireless  ʥʘ ʣʽʚʽʡ ʧʘʥʝʣʽ, ʱʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʧʘʨʘʤʝʪʨʠ 

ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. 

ɺʠʧʠʰʽʪʴ ʟʥʘʯʝʥʥʷ SSID ʜʘʥʦʾ ʤʝʨʝʞʽ ʪʘ WPA2-PSK Pass Phrase ʜʣʷ 

ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʫ ʨʦʙʦʪʽ. 
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ɿʘʢʨʠʡʪʝ ʚʽʢʥʦ Home Gateway, ʥʘʪʠʩʥʽʪʴ ʟʥʘʯʦʢ ʧʨʠʩʪʨʦʶ Tablet, ʱʦʙ 

ʚʽʜʢʨʠʪʠ ʚʽʢʥʦ ʧʣʘʥʰʝʪʘ. 

 

ʋ ʚʽʢʥʽ ʧʣʘʥʰʝʪʘ ʚʠʙʝʨʽʪʴ ʚʢʣʘʜʢʫ Desktop ʪʘ ʥʘʪʠʩʥʽʪʴ ʟʥʘʯʦʢ 

ʚʝʙʙʨʘʫʟʝʨʘ. 

 

 

ʋ ʚʽʢʥʽ  Web Browser  ʚʚʝʜʽʪʴ IP-ʘʜʨʝʩʫ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ  

192.168.25.1  ʫ ʧʦʣʝ URL-ʘʜʨʝʩʠ ʪʘ ʥʘʪʠʩʥʽʪʴ  Go. ʅʘ ʝʢʨʘʥʽ ʚʭʦʜʫ ʚ 

ʛʦʣʦʚʥʠʡ ʰʣʶʟ ʚʚʝʜʽʪʴ ʽʤô̫ ʪʘ ʧʘʨʦʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ï admin, ʥʘʪʠʩʥʽʪʴ  

ʅʘʜʽʩʣʘʪʠ. 
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ʇʽʩʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʚʝʙʽʥʪʝʨʬʝʡʩʫ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ ʟ'ʷʚʠʪʴʩʷ 

ʩʧʠʩʦʢ ʫʩʽʭ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ IoT. 

 

ʂʦʣʠ ʚʠ ʥʘʪʠʩʢʘʻʪʝ ʥʘ ʧʨʠʩʪʨʽʡ ʫ ʩʧʠʩʢʫ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʪʘʪʫʩ ʪʘ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʠʩʪʨʦʶ. 
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ɿʘʢʨʠʡʪʝ ʚʽʢʥʦ ʧʣʘʥʰʝʪʘ. ɼʦʜʘʡʪʝ Wired IoT ʧʨʠʩʪʨʦʾ ʜʦ Smart Home 

Network. ʇʽʜʢʣʶʯʽʪʴ ʧʨʠʩʪʨʽʡ ʜʦ ʤʝʨʝʞʽ. ʋ ʚʽʢʥʽ  Device-specific Selection  

ʥʘʪʠʩʥʽʪʴ ʟʥʘʯʦʢ ʨʦʟʙʨʠʟʢʫʚʘʯʘ ʚʦʜʠ [Lawn Sprinkler], ʦʙʝʨʽʪʴ ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ, 

ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ Lawn Sprinkler. ʇʽʜʢʣʶʯʽʪʴ Fire Sprinkler ʜʦ Home Gateway. ʋ 

ʚʽʢʥʽ ʚʠʙʦʨʫ ʪʠʧʫ ʧʨʠʩʪʨʦʶ (Device-Type Selection) ʢʣʘʮʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ 

ʟôʻʜʥʘʥʥʷ [Connections] (ʚʠʛʣʷʜʘʻ ʷʢ ʙʣʠʩʢʘʚʢʘ). ʅʘʪʠʩʥʽʪʴ ʥʘ ʪʠʧ ʟ'ʻʜʥʫʚʘʯʘ 

Copper Straight Through ʚ ʧʦʣʽ  Device-Specific Selection.  

ʇʦʪʽʤ ʥʘʪʠʩʥʽʪʴ ʥʘ ʟʥʘʯʦʢ Sprinkler ʪʘ ʧʽʜʢʣʶʯʽʪʴ ʦʜʠʥ ʢʽʥʝʮʴ ʢʘʙʝʣʶ ʜʦ 

FastEthernet0 Sprinkler. ɼʘʣʽ ʥʘʪʠʩʥʽʪʴ ʟʥʘʯʦʢ Home Gateway ʽ ʧʽʜʢʣʶʯʽʪʴ ʽʥʰʠʡ 

ʢʽʥʝʮʴ ʢʘʙʝʣʶ ʜʦ ʜʦʩʪʫʧʥʦʛʦ Ethernet.  

ʅʘʣʘʰʪʫʡʪʝ ʨʦʟʙʨʠʟʛʫʚʘʯ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ. ʅʘʪʠʩʥʽʪʴ ʥʘ  Lawn 

Sprinkler ʫ ʨʦʙʦʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦʙ ʚʽʜʢʨʠʪʠ ʚʽʢʥʦ ʧʨʠʩʪʨʦʶ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, 

ʱʦ ʥʘʟʚʘ ʨʦʟʙʨʠʟʛʫʚʘʯʘ ʻ ʟʘʛʘʣʴʥʦʶ IʦT0. 
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   ɺʽʢʥʦ ʧʨʠʩʪʨʦʶ ʚʽʜʢʨʠʻʪʴʩʷ ʥʘ ʚʢʣʘʜʮʽ ʉʧʝʮʠʬʽʢʘʮʽʷ, ʚ ʷʢʽʡ ʤʽʩʪʠʪʴʩʷ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ. 
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ʅʘʪʠʩʥʽʪʴ ʚʢʣʘʜʢʫ Config, ʱʦʙ ʟʤʽʥʠʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʧʨʠʩʪʨʦʶ. ʅʘ ʚʢʣʘʜʮʽ Config ʚʥʝʩʽʪʴ ʪʘʢʽ ʟʤʽʥʠ ʜʦ  ʥʘʣʘʰʪʫʚʘʥʴ: 

ǒ ʋʩʪʘʥʦʚʽʪʴ  Display Name  ʜʦ Sprinkler1 (ʽʤ'ʷ ʚʽʢʥʘ ʟʤʽʥʶʻʪʴʩʷ ʥʘ 

Sprinkler1). 

ǒ ɺʩʪʘʥʦʚʽʪʴ IoT-ʩʝʨʚʝʨ ʥʘ  Home Gateway. 

 

 

 

ʅʘʪʠʩʥʽʪʴ  FastEthernet0  ʪʘ ʟʤʽʥʽʪʴ  IP Configuration  ʥʘ  DHCP. 
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ɿʘʢʨʠʡʪʝ ʚʽʢʥʦ ʧʨʠʩʪʨʦʶ Sprinkler1. ʇʝʨʝʚʽʨʪʝ, ʯʠ ʻ ʨʦʟʙʨʠʟʢʫʚʘʯ ʫ 

ʤʝʨʝʞʽ. ʋʚʽʡʜʽʪʴ ʫ  ʜʦʤʘʰʥʽʡ ʙʨʘʫʟʝʨ  ʟ ʧʣʘʥʰʝʪʘ.  

 

ʇʨʠʩʪʨʽʡ Sprinkler 1 ʪʝʧʝʨ ʧʦʚʠʥʝʥ ʟ'ʷʚʠʪʠʩʷ ʚ ʩʧʠʩʢʫ IoT Server - 

Devices. 
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ɿʘʢʨʠʡʪʝ ʚʽʢʥʦ ʧʣʘʥʰʝʪʘ. ɼʦʜʘʡʪʝ ʽʥʰʽ ʚʠʜʠ ʧʨʠʩʪʨʦʾʚ IoT ʜʦ ʨʦʟʫʤʥʦʾ 

ʜʦʤʘʰʥʴʦʾ ʤʝʨʝʞʽ. ɼʦʜʘʡʪʝ ʙʝʟʜʨʦʪʦʚʽ ʧʨʠʩʪʨʦʾ IoT ʜʦ Smart Home 

Network. ʋ ʚʽʢʥʽ  Device-specific Selection  ʥʘʪʠʩʥʽʪʴ ʟʥʘʯʦʢ Wind Detector, ʘ 

ʧʦʪʽʤ ʥʘʪʠʩʥʽʪʴ ʥʘ ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ, ʜʝ ʚʠ ʭʦʯʝʪʝ ʨʦʟʤʽʩʪʠʪʠ  ʜʝʪʝʢʪʦʨ ʚʽʪʨʫ 

ʉʧʝʮʽʘʣʴʥʠʡ ʚʠʙʽʨ ʧʨʠʩʪʨʦʶ.  

 

ɼʦʜʘʡʪʝ ʙʝʟʜʨʦʪʦʚʠʡ ʤʦʜʫʣʴ ʜʦ ʜʝʪʝʢʪʦʨʘ ʚʽʪʨʫ. ʅʘʪʠʩʥʽʪʴ ʥʘ Wind 

Detector ʫ ʨʦʙʦʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦʙ ʚʽʜʢʨʠʪʠ ʚʽʢʥʦ ʧʨʠʩʪʨʦʶ IoT.  

 

ɿʥʠʟʫ ʫ ʧʨʘʚʦʤʫ ʢʫʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠʩʪʨʦʶ IoT ʦʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ 

ɼʦʜʘʪʢʦʚʦ. ʅʘʪʠʩʥʽʪʴ  ʚʢʣʘʜʢʫ ʚʚʝʜʝʥʥʷ / ʚʠʚʝʜʝʥʥʷ Config. 

 

    

ɿʤʽʥʽʪʴ ʚʠʧʘʜʘʶʯʠʡ ʩʧʠʩʦʢ ʄʝʨʝʞʝʚʠʡ ʘʜʘʧʪʝʨ ʥʘ PT-IOT-NM-1W. 

ʅʘʪʠʩʥʽʪʴ ʚʢʣʘʜʢʫ Config. ɿʤʽʥʽʪʴ ʚʽʜʦʙʨʘʞʫʚʘʥʝ ʽʤôʷ ʥʘ Wind_Detector ʽ 

ʟʤʽʥʽʪʴ ʩʝʨʚʝʨ IoT ʥʘ Home Gateway. 
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ʆʙʝʨ̔ʪʴ Wireless0, ʚʩʪʘʥʦʚʽʪʴ ʪʠʧ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ WPA2-PSK ʽ ʚ ʧʦʣʝ 

PSC Pass Phrase mySecretKey ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ 

ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. 

ɹʝʟʜʨʦʪʦʚʠʡ ʟʚ'ʷʟʦʢ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʠʡ ʤʽʞ ʜʝʪʝʢʪʦʨʦʤ ʚʽʪʨʫ 

ʪʘ ʜʦʤʘʰʥʽʤ ʰʣʶʟʦʤ. 

 

ʇʝʨʝʚʽʨʪʝ ʜʝʪʝʢʪʦʨ ʚʽʪʨʫ ʚ ʤʝʨʝʞʽ. 

ʋʚʽʡʜʽʪʴ ʫ  ʜʦʤʘʰʥʽʡ ʙʨʘʫʟʝʨ  ʟ ʧʣʘʥʰʝʪʘ.  
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ɼʝʪʝʢʪʦʨ ʚʽʪʨʫ ʪʝʧʝʨ ʧʦʚʠʥʝʥ ʟ'ʷʚʠʪʠʩʷ ʚ ʩʧʠʩʢʫ IoT Server - Devices. 

 

ɿʘʢʨʠʡʪʝ ʚʽʢʥʦ ʧʣʘʥʰʝʪʘ. ɼʦʜʘʡʪʝ ʽʥʰʽ ʪʠʧʠ ʧʨʠʩʪʨʦʾʚ IoT ʜʦ ʨʦʟʫʤʥʦʾ 

ʜʦʤʘʰʥʴʦʾ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ. 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʑʦ ʪʘʢʝ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʪʘ çʨʦʟʫʤʥʽ ʧʨʠʩʪʨʦʾè? 

2. ʗʢʽ ʤʦʞʣʠʚʦʩʪʽ ʤʽʩʪʠʪʴ ʩʝʨʝʜʦʚʠʱʝ ʤʦʜʝʣʶʚʘʥʥʷ Packet Tracer ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ɯʦʊ? 

3. ʗʢʽ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʝʨʝʞʽ ɯʦʊ? 

4. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ɯʦʊ ʜʦ ʚʝʙʽʥʪʝʨʬʝʡʩʫ 

ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ? 

5. ʗʢ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʧʨʠʩʪʨʦʾʚ ɯʦʊ ʚ ʤʝʨʝʞʽ? 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ  2.  

ʄʆʅɯʊʆʈʀʅɻ ʇʈʀʉʊʈʆɰɺ IOT   ʋ ʄɽʈɽɾɯ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʧʽʜ'ʻʜʥʘʪʠ ʜʦʤʘʰʥʽʡ ʰʣʶʟ ʜʦ ʤʝʨʝʞʽ, ʧʽʜʢʣʶʯʠʪʠ ʧʨʠʩʪʨʦʾ 

IoT ʜʦ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ, ʜʦʜʘʪʠ ʢʽʥʮʝʚʠʡ ʧʨʠʩʪʨʽʡ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʤʝʨʝʞʽ ʪʘ 

ʚʠʢʦʥʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʧʨʠʩʪʨʦʾʚ ɯʦʊ ʫ ʤʝʨʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ Home Gateway. 

ʊʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ï ʮʝ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʟʜʘʪʥʽ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ 

ʜʨʦʪʦʚʦʛʦ ʘʙʦ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ ʤʝʨʝʞʽ, ʥʘʣʘʰʪʫʚʘʪʠ ʾʭ ʧʦʚʝʜʽʥʢʠ ʪʘ  

ʚʟʘʻʤʦʜʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʝʨʝʜʥʴʦ ʟʘʚʘʥʪʘʞʝʥʦʾ ʧʨʦʛʨʘʤʠ, ʥʘʧʠʩʘʥʦʾ, 

ʥʘʧʨʠʢʣʘʜ, ʤʦʚʦʶ JavaScript ʘʙʦ Phyton. ɼʘʪʯʠʢʠ ʜʦʧʦʤʘʛʘʶʪʴ ʚʢʣʶʯʘʪʠ 

ʨʦʟʫʤʥʝ ʦʩʚʽʪʣʝʥʥʷ, ʙʣʦʢʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʩʠʨʝʥʠ ʪʨʠʚʦʛʠ, ʟʯʠʪʫʚʘʯʽ RFID, 

ʜʘʪʯʠʢʠ ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ, ʨʽʚʥʷ ʚʦʜʠ ʪʦʱʦ. ʎʽ ʧʨʠʩʪʨʦʾ ʟʘʟʚʠʯʘʡ ʻ 

ʝʣʝʤʝʥʪʘʤʠ ʪʠʧʫ çʧʽʜʢʣʶʯʠ ʪʘ ʧʨʘʮʶʡè, ʽ ʾʭ ʧʨʦʩʪʦ ʧʦʪʨʽʙʥʦ ʧʽʜʢʣʶʯʠʪʠ ʜʦ 

ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ LAN.  

ʇʽʩʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ ʩʤʘʨʪ-ʧʨʠʩʪʨʦʾʚ ʾʭ ʧʦʪʨʽʙʥʦ ʚʽʜʜʘʣʝʥʦ 

ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʩʝʨʚʝʨʫ IoT. ʉʪʚʦʨʝʥʥʷ ʧʽʜʢʣʶʯʝʥʥʷ IoT ʜʘ ̒ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʝʨʝʚʽʨʠʪʠ ʩʪʘʥ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʧʠʩʦʢ ʫʩʽʭ ʧʽʜʢʣʶʯʝʥʠʭ 

ʧʨʠʩʪʨʦʾʚ IoT ʥʘ ʜʦʤʘʰʥʽʡ ʩʪʦʨʽʥʮʽ ʙʨʘʫʟʝʨʘ IoT ʟ ʜʦʤʘʰʥʴʦʛʦ ʧʣʘʥʰʝʪʘ, 

ʪʘʢʦʞ ʧʽʜʢʣʶʯʝʥʦʛʦ ʜʦ ʣʦʢʘʣʴʥʦʾ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ WLAN. ʇʨʠ ʜʦʩʪʫʧʽ ʜʦ 

ʩʧʠʩʢʫ ʧʨʠʩʪʨʦʾʚ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʾʭ ʩʪʘʥ ʪʘ ʚʽʜʜʘʣʝʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʧʨʠʩʪʨʦʷʤʠ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʢʣʶʯʠʪʠ ʩʚʽʪʣʦ ʚ ʩʘʜʫ ʘʙʦ ʧʝʨʝʚʽʨʠʪʠ 

ʧʦʪʫʞʥʽʩʪʴ ʘʢʫʤʫʣʷʪʦʨʫ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʛʦʣʦʚʥʦʾ 

ʜʦʤʘʰʥʴʦʾ ʩʪʦʨʽʥʢʠ IoT ʪʘʢʦʞ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ ʦʩʥʦʚʥʫ ʣʦʛʽʢʫ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ. ʈʝʞʠʤ ʩʠʤʫʣʷʮʽʾ Packet Tracer ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʚʽʨʠʪʠ ʚ ʤʝʨʝʞʽ ʧʨʦʪʦʢʦʣʠ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ ʜʣʷ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʢʣʶʯʝʥʥʷ, 

ʧʨʦʪʦʢʦʣʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʪʦʱʦ. ʎʝʡ ʨʝʞʠʤ ʜʦʧʦʤʘʛʘʻ ʬʽʟʠʯʥʦ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʪʘ 

ʫʩʫʚʘʪʠ ʥʝʧʦʣʘʜʢʠ ʙʫʜʴ-ʷʢʦʾ ʤʝʨʝʞʽ. ʈʝʞʠʤ ʩʠʤʫʣʷʮʽʾ ʪʘʢʦʞ ʚʽʜʩʣʽʜʢʦʚʫʻ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʨʽʟʥʽ ʧʘʢʝʪʠ, ʱʦ ʪʨʘʥʩʣʶʶʪʴʩʷ ʚ ʤʝʨʝʞʽ, ʜʦʟʚʦʣʷʶʯʠ 

ʟʘʥʫʨʠʪʠʩʷ ʚ ʢʦʨʠʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʧʘʢʝʪʽʚ. 
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ɿʘʚʜʘʥʥʷ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 2 

ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʽʥʩʪʨʫʢʮʽʾ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟ ʦʧʠʩʦʤ 

ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʦʢʽʚ ʪʘ ʥʘ ʥʘʜʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʧʠʪʘʥʥʷ. 

 

1. ʇʽʜʢʣʶʯʝʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. 

          ɺʠʙʝʨʽʪʴ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. 

ʅʘʪʠʩʥʽʪʴ ʥʘ ʽʢʦʥʢʫ  ɹʝʟʜʨʦʪʦʚʽ ʧʨʠʩʪʨʦʾ  ʫ ʧʦʣʽ  ɺʠʙʽʨ ʪʠʧʫ ʧʨʠʩʪʨʦ.ʁ 

ʅʘʪʠʩʥʽʪʴ ʥʘ ʽʢʦʥʢʫ ʧʨʠʩʪʨʦʶ  Home Gateway, ʧʦʪʽʤ ʥʘʪʠʩʥʽʪʴ ʥʘ ʨʦʙʦʯʫ 

ʦʙʣʘʩʪʴ, ʱʦʙ ʜʦʜʘʪʠ ʧʨʠʩʪʨʽʡ. 

 

ʇʽʜʢʣʶʯʽʪʴ ʜʦʤʘʰʥʽʡ ʰʣʶʟ ʜʦ ʢʘʙʝʣʴʥʦʛʦ ʤʦʜʝʤʘ. 

ʅʘʪʠʩʥʽʪʴ ʥʘ ʽʢʦʥʢʫ ʟ'ʻʜʥʫʚʘʯʘ  Copper Straight-Through ʫ ʧʦʣʽ ʊʠʧ ʚʠʙʦʨʫ 

ʧʨʠʩʪʨʦʶ, ʘ ʧʦʪʽʤ ʥʘʪʠʩʥʽʪʴ Home Gateway. ʆʙʝʨʽʪʴ ʢʘʙʝʣʴʥʠʡ ʤʦʜʝʤ, ʱʦʙ 

ʟ'ʻʜʥʘʪʠ ʽʥʰʠʡ ʢʽʥʝʮʴ ʢʘʙʝʣʶ ʟ ʧʦʨʪʦʤ  ɯʥʪʝʨʥʝʪ. 
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ʂ̔ ʥʮʽ ʢʘʙʝʣʶ ʧʦʚʠʥʥʽ ʟʘʤʠʛʦʪʽʪʠ ʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ, ʮʝ ʚʢʘʞʝ ʥʘ ʪʝ, ʱʦ 

ʟʚ'ʷʟʦʢ ʻ. 

 

                     2. ʇʜ̔ʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʾʚ IoT ʜʦ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ 

 ɺʠʙʝʨʽʪʴ ʙʝʟʜʨʦʪʦʚʽ ʧʨʠʩʪʨʦʾ. ʅʘʪʠʩʥʽʪʴ ʥʘ ʽʢʦʥʢʫ ɼʦʤʘʰʥʽ ʧʨʠʩʪʨʦʾ  ʫ 

ʚʽʢʥʽ  ɺʠʙʽʨ ʧʨʠʩʪʨʦʶ ʪʘ ʜʦʜʘʡʪʝ ʚʝʥʪʠʣʷʪʦʨ (Fan), ʜʚʝʨʽ (Door) ʪʘ ʣʘʤʧʫ 

(Lamp) ʥʘ ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ.  

 

      ʇʽʜʢʣʶʯʽʪʴ ʧʨʠʩʪʨʦʾ ʜʦ ʜʦʤʘʰʥʴʦʾ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ. ɼʦʜʘʡʪʝ 

ʙʝʟʜʨʦʪʦʚʠʡ ʘʜʘʧʪʝʨ ʜʦ ʧʨʠʩʪʨʦʶ  ʚʝʥʪʠʣʷʪʦʨʘ. 
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ʅʘʪʠʩʥʽʪʴ ʟʥʘʯʦʢ çɺʝʥʪʠʣʷʪʦʨè ʫ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ, ʱʦʙ ʚʽʜʢʨʠʪʠ ʚʢʣʘʜʢʫ 

çʂʦʥʬʽʛʫʨʘʮʽʷè, ʘ ʧʦʪʽʤ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ çɼʦʜʘʪʢʦʚʦè. ʅʘʪʠʩʥʽʪʴ ʚʢʣʘʜʢʫ  

ɺʭʽʜ / ʚʠʭʽʜ Config  ʪʘ ʦʙʝʨʽʪʴ  PT-IOT -NM-1W. 

 

ɿʤʽʥʽʪʴ ʽʤ'ʷ ʧʨʠʩʪʨʦʶ  ʚʝʥʪʠʣʷʪʦʨʘ Fan. ʅʘʪʠʩʥʽʪʴ ʚʢʣʘʜʢʫ  Config.  

ʋ ʧʦʣʽ ʽʤʝʥʽ ʚʚʝʜʽʪʴ  Fan Ceiling. 
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ʇʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʚʝʥʪʠʣʷʪʦʨ ʧʽʜʢʣʶʯʝʥʦ ʜʦ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ. 

ʇʝʨʝʙʫʚʘʶʯʠ ʥʘ ʚʢʣʘʜʮʽ  Config, ʥʘʪʠʩʥʽʪʴ ʥʘ  Wir eless0  ʥʘ ʣʽʚʽʡ ʧʘʥʝʣʽ. 

ʋ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʤʝʨʝʞʘ HomeGateway ʤʘʻ ʙʫʪʠ ʚʢʘʟʘʥʘ ʚ ʧʦʣʽ SSID. 

ʇʝʨʝʚʽʨʪʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʜʦ ʤʝʨʝʞʽ, ʘ ʩʘʤʝ, 

ʜʠʥʘʤʽʯʥʦ ʢʦʥʬʽʛʫʨʦʚʘʥʦʾ IP-ʘʜʨʝʩʠ (192.168.25.100) ʪʘ default gateway 

(192.168.25.1).  

 

    ɿʘʢʨʠʡʪʝ ʚʽʢʥʦ ʢʦʥʬʽʛʫʨʘʮʽʾ ʚʝʥʪʠʣʷʪʦʨʘ. 

ʇʽʜʢʣʶʯʽʪʴ  ʜʚʝʨʽ  ʪʘ  ʣʘʤʧʫ  ʜʦ ʙʝʟʧʨʦʚʦʜʦʚʦʾ ʤʝʨʝʞʽ, ʚʠʢʦʥʫʶʯʠ ʪʽ ʩʘʤʽ 

ʜʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʘ. 

                     3. ʇʽʜʢʣʶʯʝʥʥʷ ʙʝʟʜʨʦʪʦʚʦʛʦ ʧʣʘʥʰʝʪʫ ʜʦ ʤʝʨʝʞʽ. 

ʇʽʜʢʣʶʯʽʪʴ ʙʝʟʜʨʦʪʦʚʠʡ ʧʣʘʥʰʝʪ ʜʦ ʨʦʙʦʯʦʾ ʦʙʣʘʩʪʽ. ʅʘʪʠʩʥʽʪʴ ʥʘ End 

Devices ʫ ʚʽʢʥʽ ʚʠʙʦʨʫ ʧʨʠʩʪʨʦʶ ʪʘ ʜʦʜʘʡʪʝ  Wireless Tablet ʜʦ ʨʦʙʦʯʦʾ ʦʙʣʘʩʪʽ. 
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ʇʽʜʢʣʶʯʽʪʴ ʙʝʟʜʨʦʪʦʚʠʡ ʧʣʘʥʰʝʪ ʜʦ ʤʝʨʝʞʽ HomeGateway. ɿʤʽʥʽʪʴ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʝʨʝʞʽ ʙʝʟʜʨʦʪʦʚʦʛʦ ʧʣʘʥʰʝʪʘ. ʅʘʪʠʩʥʽʪʴ ʧʽʢʪʦʛʨʘʤʫ ʧʣʘʥʰʝʪʘ 

(Tablet), ʱʦʙ ʚʽʜʢʨʠʪʠ ʚʽʢʥʦ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʣʘʥʰʝʪʘ. 

ʅʘʪʠʩʥʽʪʴ ʚʢʣʘʜʢʫ Config, ʧʦʪʽʤ ʥʘʪʠʩʥʽʪʴ ʥʘ Wireless0. ɿʤʽʥʽʪʴ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ SSID ʚʽʜ Default ʥʘ HomeGateway. ʇʽʩʣʷ ʟʤʽʥ ʤʝʨʝʞʝʚʦʛʦ SSID 

ʧʣʘʥʰʝʪ ʧʦʚʠʥʝʥ ʯʠʪʘʪʠ IP-ʘʜʨʝʩʫ ʯʝʨʝʟ DHCP ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʩʝʢʫʥʜ.  

 

ʆʪʨʠʤʘʡʪʝ ʜʦʩʪʫʧ ʜʦ ʩʝʨʚʝʨʘ IoT ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʘ ʟ ʧʣʘʥʰʝʪʘ. 

ʆʙʝʨʽʪʴ ʚ ʤʝʥʶ Desktop, ʘ ʧʦʪʽʤ Web Browser, ʱʦʙ ʚʽʜʢʨʠʪʠ ʚʝʙʙʨʘʫʟʝʨ, 

192.168.25.1 (default gateway) ʚ ʧʦʣʽ URL-ʘʜʨʝʩʠ, ʥʘʪʠʩʥʽʪʴ Go. ʋ  Home 

Gateway Login  ʚʚʝʜʽʪʴ  admin ʷʢ ʽʤ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ admin ʷʢ ʧʘʨʦʣʴ, ʦʙʝʨʽʪʴ 

ʅʘʜʽʩʣʘʪʠ, ʱʦʙ ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ʩʝʨʚʝʨʘ Home Gateway. ʇʦʢʠ ʫ Home Gateway 

IoT Server,  Devices list ʥʝ ʟ'ʷʚʣʷʶʪʴʩʷ ʞʦʜʥʽ ʧʨʠʩʪʨʦʾ. 
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      ɿʘʢʨʠʡʪʝ ʚʽʢʥʦ Tablet. 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ IoT ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʥʘ ʩʝʨʚʝʨʽ ʜʦʤʘʰʥʴʦʛʦ 

ʰʣʶʟʫ 

ɿʘʨʝʻʩʪʨʫʡʪʝ ʚʝʥʪʠʣʷʪʦʨ ʜʦ ʩʝʨʚʝʨʘ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. ʅʘʪʠʩʥʽʪʴ ʥʘ 

Fan  ʫ ʨʦʙʦʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʧʦʪʽʤ ʥʘ ʚʢʣʘʜʢʫ  Config, ʽ ʥʘ  ʅʘʣʘʰʪʫʚʘʥʥʷ  

ʥʘ ʣʽʚʽʡ ʧʘʥʝʣʽ. ʋ ʩʧʠʩʢʫ ʧʘʨʘʤʝʪʨʽʚ  IoT Server  ʥʘʪʠʩʥʽʪʴ Home Gateway. 

 

ɿʘʢʨʠʡʪʝ ʚʽʢʥʦ Ceiling Fan. ʇʦʚʪʦʨʽʪʴ ʢʨʦʢʠ ʨʦʟʜʽʣʫ 3, ʱʦʙ ʟʘʨʝʻʩʪʨʫʚʘʪʠ 

ʧʨʠʩʪʨʦʾ  Door ʪʘ  Lamp ʜʦ ʩʝʨʚʝʨʘ. ʇʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʧʨʠʩʪʨʦʾ ʟʘʨʝʻʩʪʨʦʚʘʥʽ 

ʥʘ ʩʝʨʚʝʨʽ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. ʅʘʪʠʩʥʽʪʴ ʥʘ Tablet ʫ ʨʦʙʦʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ 

ʚʽʜʢʨʠʡʪʝ Web Browser. ʇʽʜ'ʻʜʥʘʡʪʝʩʷ ʜʦ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ, ʥʘʙʝʨʽʪʴ  

192.168.25.1 ʫ ʧʦʣʽ URL-ʘʜʨʝʩʠ, ʥʘʪʠʩʥʽʪʴ Go. ɺʚʝʜʽʪʴ ʽʤ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ 

ʧʘʨʦʣʴ admin, ʥʘʪʠʩʥʽʪʴ  Submit. ʏʝʨʝʟ ʢʽʣʴʢʘ ʩʝʢʫʥʜ ʚʩʽ ʪʨʠ ʧʨʠʩʪʨʦʾ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʧʝʨʝʣʽʯʝʥʽ ʚ ʩʧʠʩʢʫ Home Gateway IoT Server - Devices. ɿʘʢʨʠʡʪʝ Tablet. 
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ ʜʦ ʤʝʨʝʞʽ ɯʦʊ? 

2. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʾʚ IoT ʜʦ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ? 

3. ʗʢ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʨʦʟʫʤʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʥʘ ʩʝʨʚʝʨʽ Home 

Gateway? 

4. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʧʨʠʩʪʨʦʾʚ ɯoʊ  ʫ ʤʝʨʝʞʽ? 

 

 

ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ  3.  

ɸʅɸʃɯɿ ɼɸʅʀʍ ɼɸʊʏʀʂɯɺ. ʊʋʄɸʅʅɯ ʆɹʏʀʉʃɽʅʅʗ ɺ 

ʈʆɿʋʄʅʆʄʋ ɹʋɼʀʅʂʋ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʜʦʩʣʽʜʠʪʠ ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ, ʚʠʢʦʨʠʩʪʘʪʠ ʪʫʤʘʥʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʚ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ ʜʣʷ  ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʧʣʠʚʫ ʨʽʚʥʷ ʜʠʤʫ, 

ʚʠʷʚʣʝʥʦʛʦ ʫ ʙʫʜʠʥʢʫ. 

ʊʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ (Cloud computing, CC) ï ʮʝ ʜʦʩʪʘʚʢʘ ɯʊ-ʨʝʩʫʨʩʽʚ ʥʘ 

ʚʠʤʦʛʫ ʢʦʨʠʩʪʫʚʘʯʘ ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ 

ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ, ʪʘʢʠʭ ʷʢ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʩʭʦʚʠʱʝ ʪʘ ʙʘʟʠ 

ʜʘʥʠʭ ʟʘ ʧʦʪʨʝʙʠ ʚʽʜ ʭʤʘʨʥʦʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ, ʥʘʧʨʠʢʣʘʜ, Amazon Web Services 

(AWS).  
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ʆʩʥʦʚʥʠʤʠ ʛʨʘʚʮʷʤʠ ʥʘ ʨʠʥʢʫ CC ʽ ʩʫʧʫʪʥʽʭ ʧʨʦʜʫʢʪʽʚ ʻ IBM, HP, Intel 

(Intel IoT Solution Alliance), Microsoft (Azure, NET, Node.js, Java, PHP), Google 

(Google App Engine ï Python, Java, Go), Amazon (Elastic Cloud Compute ï EC2, 

AWS, Simple Storage Service ï S3), Cisco, Kaa IoT, ThingWorx, ThingSpeak ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʠʭ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʬʨʝʡʤʚʦʨʢʽʚ IoT ʜʣʷ ʰʚʠʜʢʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʚʝʙʜʦʜʘʪʢʽʚ ʪʘ ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ ʚ ʭʤʘʨʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʭ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʩʪʨʫʢʪʫʨʠ, ʨʦʟʨʦʙʥʠʢ ʜʦʜʘʪʢʽʚ IoT ʟʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ CC, ʥʝ ʟʥʘʶʯʠ ʥʠʟʴʢʦʨʽʚʥʝʚʠʭ ʜʝʪʘʣʝʡ ʩʪʚʦʨʝʥʥʷ 

ʥʘʜʽʡʥʠʭ ʽ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʜʦʜʘʪʢʽʚ. 

ʍʤʘʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ, ʘʚʘʨʽʡʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ, ʨʦʟʨʦʙʢʠ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʥʘʣʽʪʠʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʘʥʘʣʽʟʫ ɯʦʊ ʜʘʥʠʭ.  

ʄʦʥʽʪʦʨʠʥʛ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʻ ʦʜʥʽʻʶ ʟ ʬʫʥʢʮʽʡ ʧʨʠʩʪʨʦʾʚ IoT, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʨ ʪʘ ʦʮʽʥʢʫ ʜʘʥʠʭ ʧʨʦ ʧʘʮʽʻʥʪʽʚ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. 

ʄʦʥʽʪʦʨʠʥʛʦʚʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʥʦʩʠʪʴ ʧʘʮʽʻʥʪ, ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ɯʥʪʝʨʥʝʪʫ 

(ʤʝʨʝʞʫ ʜʘʪʯʠʢʽʚ ʪʣ̔ʘ BSN, body sensor network). ʐʣʶʟ ʧʦʻʜʥʫʻ ʩʠʛʥʘʣʠ ʚʽʜ 

ʜʘʪʯʠʢʽʚ ʽ ʙʝʟʧʝʯʥʦ ʧʝʨʝʜʘʻ ʜʘʥʽ ʚ ʭʤʘʨʫ (ʨʠʩ. 3.1). 

 

ʈʠʩ. 3.1. ʉʠʩʪʝʤʘ RPM (Remote Patient Monitoring) 

IoT ʥʘʜʘʻ ʨʽʟʥ ̔ʬʫʥʢʮʽʾ ʧʽʜʢʣʶʯʝʥʠʤ ʤʝʜʠʯʥʠʤ ʧʨʠʩʪʨʦʷʤ. ɼʘʪʯʠʢʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʧʨʠʩʪʨʦʾʚ IoT ʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʾʚ, ʱʦʙ ʚʠʷʚʠʪʠ ʧʨʦʙʣʝʤʠ ʪʘ ʟʘʧʦʙʽʛʪʠ ʟʙʦʷʤ. ʋ 
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ʤʝʜʠʯʥʠʭ ʧʨʠʩʪʨʦʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʚʦʜʠ, ʷʢʠʤʠ ʢʝʨʫʻ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦʙ ʨʝʛʫʣʶʚʘʪʠ ʚʚʝʜʝʥʥʷ ʣʽʢʽʚ, ʨʽʜʠʥ ʽ ʢʠʩʥʶ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʜʘʪʯʠʢʘ ʥʘ ʙʘʟʽ ESP8266+HTU21, ʷʢʠʡ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʩʝʨʧʥʽ 2022 ʨʦʮʽ ʫ 

ʤʽʩʪʽ ʏʝʨʢʘʩʠ (ʨʠʩ. 3.2). ɼʘʥʠʡ ʜʘʪʯʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʢʨʽʤ ʪʦʛʦ, ʚʽʥ ʬʽʢʩʫʻ ʩʠʣʫ ʩʠʛʥʘʣʫ Wi-Fi 

ʤʝʨʝʞʽ ʪʘ ʨʽʚʝʥʴ ʥʘʧʨʫʛʠ ʝʣʝʤʝʥʪʘ ʞʠʚʣʝʥʥʷ [3].  
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ʈʠʩ. 3.2. ɺʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ  

ʜʘʪʯʠʢʘ ʥʘ ʙʘʟʽ ESP8266+HTU21 ʫ ʤ. ʏʝʨʢʘʩʠ (ʩʝʨʧʝʥʴ, 2022 ʨʽʢ) 

     ʈʦʟʛʣʷʥʝʤʦ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ɯʦʊ ʥʘ ʙʘʟʽ 

ESP8266+HTU21. ʆʩʥʦʚʦʶ IoT ʧʨʠʩʪʨʦʶ ʻ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ESP8266 (ʨʠʩ. 3.3).  

 

ʈʠʩ. 3.3. ɺʠʛʣʷʜ ʢʦʥʪʨʦʣʝʨʘ ESP8266 

ʈʦʟʧʽʥʦʚʢʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ESP8266 ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3.4 [3]. 

 

ʈʠʩ. 3.4. ʈʦʟʧʽʥʦʚʢʘ ʢʦʥʪʨʦʣʝʨʘ ESP8266 
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ɼʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ESP8266 ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ HTU21 (ʨʠʩ. 3.5).  

 

ʈʠʩ. 3.5. ɺʠʛʣʷʜ ʩʝʥʩʦʨʘ HTU21 

ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʩʝʥʩʦʨʘ HTU21 ʜʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ESP8266 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3.6. 

 

ʈʠʩ. 3.6. ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ESP8266 ʟ HTU21 [4] 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʘʪʯʠʢʘ ʚʠʢʦʨʠʩʪʘʻʤʦ ʜʘʪʘʩʝʪ ʜʘʥʠʭ D4376-

20220826-20221114-1H.csv, ʦʪʨʠʤʘʥʠʭ ʟ ʜʘʥʦʛʦ ʜʘʪʯʠʢʘ ʫ ʧʝʨʽʦʜ ʟ ʩʝʨʧʥʷ ʜʦ 

ʩʝʨʝʜʠʥʠ ʣʠʩʪʦʧʘʜʘ 2022 ʨʦʢʫ. ʈʦʟʛʣʷʥʝʤʦ ʦʙʩʷʛ ʪʘ ʦʩʥʦʚʥʫ ʩʪʘʪʠʩʪʠʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʘʪʘʩʝʪ (ʤʽʥʽʤʫʤ, ʤʘʢʩʠʤʫʤ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʦʱʦ), 

ʚʽʟʫʘʣʽʟʫʻʤʦ ʜʘʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʢʦʨʠʩʪʘʻʤʦ IPython ʥʦʫʪʙʫʢ ʚ ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ Google Colab.  
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ʑʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Google Colab, ʨʦʟʨʦʙʥʠʢʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʘʙʦ ʦʥʦʚʣʶʚʘʪʠ 

ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʛʦ ʢʦʤʧôʶʪʝʨʘ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ Python ʜʦ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ CPU/GPU.  

ʍʤʘʨʥʠʡ ʽʥʩʪʨʫʤʝʥʪ Google Colab ʥʘʜʘʻ ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʭʦʚʠʱʘ, ʧʘʤôʷʪʽ, ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʦʨʽʚ (GPU) ʽ ʪʝʥʟʦʨʥʠʭ ʧʨʦʮʝʩʦʨʽʚ (TPU). 

ʂʦʤʧʘʥʽʷ Google ʟʘʙʝʟʧʝʯʠʣʘ ʧʨʦʛʨʘʤʦʚʘʥʽʩʪʴ ʮɹ ʦʛʦ ʭʤʘʨʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 

ʤʦʚʠ Python, ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʨʝʙʠ ʧʨʦʛʨʘʤʽʩʪʽʚ ʟ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʘʥʘʣʽʪʠʢʽʚ ʚʝʣʠʢʠʭ ʜʘʥʠʭ. 

 ʂʦʨʠʩʪʫʚʘʯʽ Colab ʦʪʨʠʤʫʶʪʴ ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ GPU ʪʘ TPU. 

GPU ʧʨʘʮʶʻ ʟ ʧʨʦʮʝʩʦʨʦʤ Intel Xeon @2,20 ɻɻʮ, 13 ɻɹ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ, 

ʧʨʠʩʢʦʨʶʚʘʯʝʤ Tesla K80 ʽ 12 ɻɹ ʚʽʜʝʦʧʘʤôʷʪʽ GDDR5. ʉʝʨʝʜʦʚʠʱʝ ʚʠʢʦʥʘʥʥʷ 

TPU ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʮʝʩʦʨʘ Intel Xeon @2,30 ɻɻʮ, 13 ɻɹ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ 

ʪʘ ʭʤʘʨʥʦʛʦ TPU ʟ ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 180 ʪʝʨʘʬʣʦʧʩ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ Colab Pro ʘʙʦ Pro+ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʴʰʝ 

ʧʨʦʮʝʩʦʨʽʚ, TPU ʪʘ ʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʦʨʽʚ ʥʘ ʧʦʥʘʜ 12 ʛʦʜʠʥ. Colab ʤʽʩʪʠʪʴ 

NumPy, Pandas, Matplotlib, PyTorch, TensorFlow, Keras ʪʘ ʽʥʰʽ ʙʽʙʣʽʦʪʝʢʠ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʙʽʙʣʽʦʪʝʢʠ, ʷʢʽ ʥʝ 

ʥʘʣʝʞʘʪʴ ʜʦ Colaboratory (AWS S3, GCP, SQL, MySQL ʪʦʱʦ).  

Google Colab ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʚʦʪʫ ʧʘʤôʷʪʽ ʥʘ ɼʠʩʢʫ Google ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʬʘʡʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʽʜʥʦʚʠʪʠ ʨʦʙʦʪʫ ʟ ʢʦʜʦʤ ʟ ʙʫʜʴ-ʷʢʦʛʦ 

ʢʦʤʧôʶʪʝʨʘ, ʥʘ ʷʢʦʤʫ ʻ ʜʦʩʪʫʧ ʜʦ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ ɼʠʩʢʘ Google. ʍʤʘʨʥʝ 

ʩʭʦʚʠʱʝ ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʨʝʟʝʨʚʥʘ ʢʦʧʽʷ ʜʘʥʠʭ ʚʽʜ ʙʫʜʴ-ʷʢʠʭ ʢʘʪʘʩʪʨʦʬ.    

ʇʝʨʝʜ ʪʠʤ, ʷʢ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘʜʘʥʠʡ ʜʘʪʘʩʝʪ ʚ Google Colab, ʽʤʧʦʨʪʫʻʤʦ 

ʥʝʦʙʭʽʜʥʽ ʙʽʙʣʽʦʪʝʢʠ: 

import pandas as pd  
import matplotlib.pyplot as plt  
import matplotlib.dates as mdates  
%matplotlib inline  
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ɿʘʚʘʥʪʘʞʠʤʦ ʥʘʜʘʥʠʡ ʜʘʪʘʩʝʪ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʘʪʯʠʢʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. ʆʩʢʽʣʴʢʠ ʬʘʡʣ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʫ 

ʬʦʨʤʘʪʽ CSV, ʪʦ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʚʽʜʧʦʚʽʜʥʘ ʬʫʥʢʮʽʷ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʜʘʪʘʬʨʝʡʤ. ʆʩʢʽʣʴʢʠ ʚ ʥʘʜʘʥʦʤʫ CSV ʬʘʡʣʽ ʫ ʷʢʦʩʪʽ ʨʦʟʜʽʣʶʚʘʯʘ ʟʘʤʽʩʪʴ ʢʦʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʢʨʘʧʢʘ ʟ ʢʦʤʦʶ, ʪʦ ʟʘʟʥʘʯʠʤʦ ʚ ʧʘʨʘʤʝʪʨʘʭ ʽʤʧʦʨʪʫʚʘʥʥʷ 

ʨʦʟʜʽʣʶʚʘʯ ç;è: 

pathToWeatherDataset = '/content/drive/MyDrive/data_colab/bd_course/kr/D4376 -
20220826- 20221114- 1H.csv'  
weatherSensorDf = pd.read_csv(pathTo WeatherDataset, sep=';')  

ʇʝʨʝʚʽʨʠʤʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʽʤʧʦʨʪʫʚʘʥʥʷ, ʰʣʷʭʦʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʝʨʰʠʭ 

ʧ'ʷʪʠ ʟʘʧʠʩʽʚ ʚ ʜʘʪʘʬʨʝʡʤʽ: 

weatherSensorDf.head()  

 

ʗʢ ʙʘʯʠʤʦ, ʚʤʽʩʪ CSV ʬʘʡʣʫ ʙʫʚ ʢʦʨʝʢʪʥʦ ʟʘʚʘʥʪʘʞʝʥʠʡ ʚ ʜʘʪʘʬʨʝʡʤ. ɺ 

ʪʘʙʣʠʮʽ ʥʘʷʚʥʽ ʩʽʤ ʢʦʣʦʥʦʢ: UNIXTIME, ɼʘʪʘ, ʏʘʩ, TEMP, HUMD, RSSI, VCC. 

ʂʦʣʦʥʢʠ ɼʘʪʘ ʪʘ ʏʘʩ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʜʘʪʫ ʪʘ ʯʘʩ ʚʟʷʪʪʷ ʧʦʢʘʟʥʠʢʘ, ʽ ʜʫʙʣʶʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʟ ʢʦʣʦʥʢʠ UNIXTIME, ʚ ʷʢʽʡ ʜʘʪʘ ʪʘ ʯʘʩ ʧʦʜʘʥʽ ʚ ʬʦʨʤʘʪʽ UNIX 

timestamp.  

ɼʦʜʘʤʦ ʥʦʚʫ ʢʦʣʦʥʢʫ ʟ ʥʘʟʚʦʶ TIMESTAMP ʚ ʜʘʪʘʬʨʝʡʤ, ʚ ʷʢʫ 

ʩʢʦʧʽʶʻʤʦ ʟʥʘʯʝʥʥʷ ʟ ʢʦʣʦʥʢʠ UNIXTIME ʪʘ ʧʝʨʝʪʚʦʨʠʤʦ ʾʭ ʥʘ Python-ʪʠʧ 

datetime, ʟʘʩʪʦʩʫʚʘʚʰʠ ʚʽʜʧʦʚʽʜʥʫ ʬʫʥʢʮʽʶ: 

 

weatherSensorDf['TIMESTAMP'] = pd.to_datetime(weatherSensorDf['UNIXTIME'], unit='s', 
utc=True).dt.tz_convert('Europe/Kyiv')  
 
weatherSensorDf  
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ʗʢ ʙʘʯʠʤʦ, ʚ ʥʦʚʽʡ ʢʦʣʦʥʮʽ TIMESTAMP ʚ ʜʘʪʘʬʨʝʡʤʽ ʪʝʧʝʨ ʤʽʩʪʠʪʴʩʷ 

ʢʦʨʝʢʪʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʘʪʫ ʽ ʯʘʩ ʬʽʢʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʝʥʩʦʨʘ ʚ 

ʯʠʪʘʙʝʣʴʥʦʤʫ ʬʦʨʤʘʪʽ. 

ʊʝʧʝʨ ʢʦʣʦʥʢʠ UNIXTIME, ɼʘʪʘ, ʏʘʩ ʥʝ ʧʦʪʨʽʙʥʽ, ʦʩʢʽʣʴʢʠ ʜʫʙʣʶʶʪʴ 

ʥʘʷʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʢʦʣʦʥʮʽ TIMESTAMP. ʊʦʤʫ ʚʠʜʘʣʠʤʦ ʮʽ ʢʦʣʦʥʢʠ 

UNIXTIME, ɼʘʪʘ, ʏʘʩ ʟ ʜʘʪʘʬʨʝʡʤʫ: 

×ÅÁÔÈÅÒ3ÅÎÓÏÒ$ÆƚÄÒÏÐƽǁʎ5.)84)-%ʎƗ ʎȢɒɤɒʎƗ ʎȵɒɣʎǂƗ ÁØÉÓˮʦƗ ÉÎÐÌÁÃÅˮ4ÒÕÅƾ 
 
weatherSensorDf.head()  

 

ʆʪʞʝ, ʦʪʨʠʤʘʥʦ ʧ'ʷʪʴ ʢʦʣʦʥʦʢ ʚ ʜʘʪʘʬʨʝʡʤʽ. ʂʦʣʦʥʢʘ TEMP ʧʦʟʥʘʯʘʻ 

ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʚʫʣʠʮʽ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʽʷ, ʢʦʣʦʥʢʘ HUMD ʚʽʜʦʙʨʘʞʘʻ ʚʽʜʥʦʩʥʫ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʫ ʚʽʜʩʦʪʢʘʭ. 
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ʂʦʣʦʥʢʘ RSSI ʻ ʧʦʢʘʟʥʠʢʦʤ ʨʽʚʥʷ ʧʦʪʫʞʥʦʩʪʽ Wi-Fi ʩʠʛʥʘʣʫ (ʯʝʨʝʟ ʷʢʠʡ ʽ 

ʥʘʜʩʠʣʘʶʪʴʩʷ ʟʘʬʽʢʩʦʚʘʥʽ ʜʘʥʽ), ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʘʥʪʝʥʠ ʜʘʪʯʠʢʘ, ʢʦʣʦʥʢʘ VCC 

ʚʽʜʦʙʨʘʞʘʻ ʫ ɺʦʣʴʪʘʭ ʥʘʧʨʫʛʫ ʙʘʪʘʨʝʡʦʢ, ʷʢʽ ʞʠʚʣʷʪʴ ʮʝʡ ʜʘʪʯʠʢ, ʢʦʣʦʥʢʘ 

TIMESTAMP ʚʽʜʦʙʨʘʞʘʻ ʜʘʪʫ ʪʘ ʯʘʩ ʬʽʢʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʘʪʯʠʢʦʤ. 

ɼʽʟʥʘʻʤʦʩʴ, ʩʢʽʣʴʢʠ ʚʩʴʦʛʦ ʟʘʧʠʩʽʚ ʚʠʤʽʨʶʚʘʥʴ ʜʘʪʯʠʢʫ ʥʘʷʚʥʦ ʚ 

ʜʘʪʘʬʨʝʡʤʽ: 

len(weatherSensorDf)  

1392 

ʆʪʞʝ, ʚ ʜʘʪʘʩʝʪʽ ʤʽʩʪʠʪʴʩʷ 1392 ʟʘʧʠʩʽʚ. ʊʦʙʪʦ ʦʙʩʷʛ ʜʘʪʘʩʝʪʫ ʩʪʘʥʦʚʠʪʴ 

1392 ʨʷʜʢʽʚ, ʘ ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʥʦʢ ʩʪʘʥʦʚʠʪʴ 5. 

 ʇʝʨʝʚʽʨʠʤʦ ʪʠʧʠ ʜʘʥʠʭ ʢʦʞʥʦʾ ʢʦʣʦʥʢʠ ʚ ʜʘʪʘʩʝʪʽ ʪʘ ʧʝʨʝʢʦʥʘʻʤʦʩʴ, ʱʦ 

ʥʝʤʘʻ ʧʨʦʧʫʱʝʥʠʭ ʟʥʘʯʝʥʴ ʚ ʨʷʜʢʘʭ: 

weatherSensorDf.info()  

<class 'pandas.core.frame.DataFrame'>  
RangeIndex: 1392 entri es, 0 to 1391  
Data columns (total 5 columns):  
 #   Column     Non - Null Count  Dtype                       
---   ------      --------------   -----                        
 0   TEMP       1392 non - null   float64                     
 1   HUMD       1392 non - null   float64                     
 2   RSSI       1392 non - null   float64                     
 3   VCC        1392 non - null   float64                     
 4   TIMESTAMP  1392 non - null   datetime64[ns, Europe/Kyiv]  
dtypes: datetime64[ns, Europe/Kyiv](1), float6 4(4)  
memory usage: 54.5 KB  

ʆʪʞʝ, ʧʨʦʧʫʱʝʥʠʭ ʟʥʘʯʝʥʴ ʚ ʪʘʙʣʠʮʽ ʥʝʤʘʻ. ʊʦʤʫ ʥʝ ʧʦʪʨʽʙʥʦ 

ʬʽʣʴʪʨʫʚʘʪʠ ʜʘʪʘʬʨʝʡʤ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʦʨʦʞʥʽʭ ʨʷʜʢʽʚ. 

ʗʢ ʙʘʯʠʤʦ, ʪʠʧ ʜʘʥʠʭ ʜʣʷ ʢʦʣʦʥʢʠ TIMESTAMP ʩʪʘʥʦʚʠʪʴ datetime, 

ʪʦʙʪʦ ʢʦʥʚʝʨʪʫʚʘʥʥʷ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʧʨʘʚʠʣʴʥʦ.  

ʊʘʢʦʞ ʜʽʟʥʘʻʤʦʩʴ ʦʩʥʦʚʥʫ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ: ʤʽʥʽʤʫʤ, ʤʘʢʩʠʤʫʤ, 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʪʦʱʦ: 
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weatherSensorDf.describe()  

 

ʆʪʞʝ ʙʘʯʠʤʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʘʥʦʚʠʪʴ 37.37 Áʉ, 

ʘ ʤʽʥʽʤʘʣʴʥʝ ï 1.41 Áʉ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï 13.462 Áʉ. ʊʘʢʫ ʩʘʤʫ ʽʥʬʦʨʤʘʮʽʶ 

ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʽ ʧʨʦ ʽʥʰʽ ʢʦʣʦʥʢʠ. ʆʢʨʽʤ ʮʴʦʛʦ, ʫ ʚʠʱʝʥʘʚʝʜʝʥʽʡ 

ʩʪʘʪʠʩʪʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ, ʧʝʨʮʝʥʪʠʣʽʚ ʨʽʚʥʷ 25%, 50%, 75%. 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʜʘʥʽ ʩʝʥʩʦʨʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʤʦʚʠ Python. ɼʣʷ 

ʮʴʦʛʦ ʧʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʚʠʤʽʨʶʚʘʥʠʭ ʚʝʣʠʯʠʥ 

(TEMP, HUMD, RSSI, VCC) ʚʽʜ ʜʘʪʠ ʽ ʯʘʩʫ ʾʭ ʬʽʢʩʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʩʪʚʦʨʠʤʦ 

ʦʢʨʝʤʫ ʬʫʥʢʮʽʶ, ʷʢʘ ʩʪʚʦʨʶʚʘʪʠʤʝ ʛʨʘʬʽʢ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʽʜʧʠʩʘʤʠ: 

def plot_weather_sensor_data(column_name: st r, column_label: str, color: str):  
  fig, ax = plt.subplots(figsize=(20, 5))  
 
  ax.plot(weatherSensorDf["TIMESTAMP"], weatherSensorDf[column_name], f'{color}o - ', 
markersize=3)  
  plt.xticks(rotation=90)  
  ax.xaxis.set_major_locator(mdates.DayLocator())  
  ax.xaxis.set_minor_locator(mdates.HourLocator(interval=12))  
  ax.xaxis.set_major_formatter(mdates.DateFormatter('%d.%m'))  
  plt.ylabel(column_label, fontsize=15)  
  plt.xlabel('Timestamp', fontsize=15)  
  plt.show()  

ʄʘʻʤʦ ʥʘʩʪʫʧʥʽ ʯʦʪʠʨʠ ʛʨʘʬʽʢʠ, ʷʢʽ ʚʽʟʫʘʣʽʟʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ  

ʪʝʤʧʝʨʘʪʫʨʠ (Áʉ), ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ (%), ʨʽʚʥʷ ʧʦʪʫʞʥʦʩʪʽ Wi-Fi ʩʠʛʥʘʣʫ 

(ʜɹʤ), ʥʘʧʨʫʛʠ ʘʢʫʤʫʣʷʪʦʨʘ (ɺ) ʚʽʜ ʯʘʩʫ ʚʽʜʧʦʚʽʜʥʦ: 
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ÐÌÏÔʍ×ÅÁÔÈÅÒʍÓÅÎÓÏÒʍÄÁÔÁƽʏ4%-0ʏƗ ʏ4ÅÍÐÅÒÁÔÕÒÅƗ ˶ȯʏƗ ʏÇʏƾ 

 
 
plot_w eather_sensor_data("HUMD", "Humidity, %", "r")  

 
 
plot_weather_sensor_data("RSSI", "RSSI, dBm", "m")  

 
 
plot_weather_sensor_data("VCC", "VCC, V", "b")  
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ʗʢ ʙʘʯʠʤʦ ʚʠʱʝ ʥʘ ʛʨʘʬʽʢʘʭ, ʙʫʚ ʦʜʠʥ ʚʝʣʠʢʠʡ ʧʝʨʽʦʜ (ʧʨʠʙʣʠʟʥʦ ʟ 10 ʧʦ 

13 ʚʝʨʝʩʥʷ 2022 ʨʦʢʫ), ʚ ʷʢʠʡ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʩʝʥʩʦʨ ʥʝ ʟʤʽʛ ʟʘʬʽʢʩʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʮʝʡ ʯʘʩ ʪʘ ʚʽʜʧʨʘʚʠʪʠ ʾʭ 

ʯʝʨʝʟ ʤʝʨʝʞʫ Wi-Fi. 

ɿʥʘʡʜʝʤʦ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ. ɼʣʷ 

ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʟʥʦʚʫ ʚʠʢʦʨʠʩʪʘʻʤʦ IPython ʥʦʫʪʙʫʢ ʚ ʩʝʨʝʜʦʚʠʱʽ 

Google Colab. ɼʣʷ ʧʦʙʫʜʦʚʠ ʪʝʧʣʦʚʦʾ ʢʘʨʪʠ ʽʤʧʦʨʪʫʻʤʦ ʚʽʜʧʦʚʽʜʥʫ ʙʽʙʣʽʦʪʝʢʫ: 

import seaborn as sns  

ʆʙʝʨʝʤʦ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʽʜ 27.08.22 ʜʦ 13.11.22. 

ʇʦʙʫʜʫʻʤʦ ʤʘʪʨʠʮʶ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʧʘʨʘʤʝʪʨʽʚ: TEMP, HUMD, RSSI, 

VCC. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʾ ʚʠʢʦʨʠʩʪʘʻʤʦ ʤʝʪʦʜ ʇʽʨʩʦʥʘ: 

weatherSensorDfCorr = weatherSensorDf.corr(method='pearson')  
weatherSensorDfCorr  

 
 

ʆʪʨʠʤʘʚʰʠ ʤʘʪʨʠʮʶ ʢʦʨʝʣʷʮʽʾ, ʧʦʙʫʜʫʻʤʦ ʪʝʧʣʦʚʫ ʢʘʨʪʫ ʜʣʷ ʥʝʾ, ʱʦʙ 

ʥʘʦʯʥʽʰʝ ʧʦʙʘʯʠʪʠ, ʤʽʞ ʷʢʠʤʠ ʟʤʽʥʥʠʤʠ ʻ ʢʦʨʝʣʷʮʽʷ. ʏʠʤ ʩʚʽʪʣʽʰʝ ʢʦʣʽʨ - ʪʠʤ 

ʙʽʣʴʰʝ ʜʚʽ ʟʤʽʥʥʽ ʢʦʨʝʣʶʶʪʴ, ʘ ʯʠʤ ʪʝʤʥʽʰʠʡ ʢʦʣʽʨ ï ʚʽʜʧʦʚʽʜʥʦ, ʥʘʚʧʘʢʠ, 

ʪʦʙʪʦ ʤʝʥʰʝ ʢʦʨʝʣʶʶʪʴ ʘʙʦ ʟʦʚʩʽʤ ʥʝ ʢʦʨʝʣʶʶʪʴ: 

weatherSensorDfCorr = weatherSensorDf.corr(method='pearson')  
weatherSensorDfCorr  
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ɼʦʩʣʽʜʠʤʦ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ, ʪʦʤʫ 

ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʩʘʤʝ ʮʽ ʜʚʘ ʧʘʨʘʤʝʪʨʠ. ʄʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʧʘʨʘʤʝʪʨʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʤʘʶʪʴ ʢʦʨʝʣʷʮʽʶ ʟʽ ʟʥʘʯʝʥʥʷʤ ï0.602, ʪʦʙʪʦ ʮʝ ʻ 

ʧʦʤʽʨʥʘ ʥʝʛʘʪʠʚʥʘ (ʚʽʜ'ʻʤʥʘ) ʢʦʨʝʣʷʮʽʷ. ɿ ʮʴʦʛʦ ʚʠʭʦʜʠʪʴ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽʥʦʜʽ ʤʦʞʝ ʟʤʝʥʰʫʚʘʪʠʩʴ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ. ɺ ʮʴʦʤʫ ʻ 

ʧʝʚʥʘ ʣʦʛʽʢʘ, ʘʜʞʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʘ ʘʢʪʠʚʥʽʰʝ ʚʠʧʘʨʦʚʫʻʪʴʩʷ, 

ʪʦʤʫ ʧʦʚʽʪʨʷ ʻ ʙʽʣʴʰ ʩʫʭʽʰʠʤ. ʊʘʢʦʞ ʦʪʨʠʤʘʥʘ ʧʦʤʽʨʥʘ ʢʦʨʝʣʷʮʽʷ ʤʦʞʝ 

ʧʦʷʩʥʶʚʘʪʠʩʴ ʪʠʤ, ʱʦ ʚʦʩʝʥʠ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʟʤʝʥʰʠʣʘʩʴ, ʙʫʣʦ ʙʘʛʘʪʦ 

ʜʦʱʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʦʣʦʛʽʩʪʴ ʙʫʣʘ ʚʠʱʦʶ. 

ʇʦʙʫʜʫʻʤʦ ʪʦʯʢʦʚʫ ʜʽʘʛʨʘʤʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ: 

y = weatherSensorDf["HUMD"]  
x = weatherSensorDf["TEMP"]  
 
plt.figure(figsize=(20,10))  
 
plt.sc atter(x, y)  
 
plt.ylabel('Humidity, %', fontsize=20)  
ÐÌÔƚØÌÁÂÅÌƽʎ4ÅÍÐÅÒÁÔÕÒÅƗ ˶ȯʎƗ ÆÏÎÔÓÉÚÅˮʧʣƾ 
plt.xticks(fontsize=15)  
plt.yticks(fontsize=15)  
 
plt.show()  
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ɿ ʪʦʯʢʦʚʦʾ ʜʽʘʛʨʘʤʠ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʜʽʡʩʥʦ ʧʨʠ ʚʠʱʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʧʦʚʽʪʨʷ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʤʘʻ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ. 

ɿʥʘʡʜʝʤʦ, ʢʦʣʠ ʚʽʜʙʫʚʘʣʠʩʴ ʘʚʘʨʽʡʥʽ ʚʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʘ. ɼʣʷ 

ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʟʥʦʚʫ ʚʠʢʦʨʠʩʪʘʻʤʦ IPython ʥʦʫʪʙʫʢ ʚ ʩʝʨʝʜʦʚʠʱʽ 

Google Colab. 

ʗʢ ʤʦʞʥʘ ʙʫʣʦ ʧʦʙʘʯʠʪʠ ʚʠʱʝ, ʜʘʪʯʠʢ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜʧʨʘʚʣʷʻ 

ʧʦʢʘʟʥʠʢʠ ʨʘʟ ʚ ʛʦʜʠʥʫ. ʊʦʤʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʘʚʘʨʽʡʥʽ ʚʽʜʢʣʶʯʝʥʥʷ, 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʥʘʡʙʽʣʴʰʽ ʧʨʦʤʽʞʢʠ ʚ ʯʘʩʽ ʤʽʞ ʬʽʢʩʫʚʘʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ 

ʜʘʪʯʠʢʘ. ʊʘʢ ʷʢ ʟʘʬʽʢʩʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʜʘʪʯʠʢʘ ʟʙʝʨʝʞʝʥʽ ʚ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ 

ʧʦʨʷʜʢʫ, ʪʦ ʜʦʩʪʘʪʥʴʦ ʙʫʜʝ ʧʦʨʽʚʷʚʘʪʠ ʯʘʩ ʬʽʢʩʫʚʘʥʥʷ ʚ ʢʦʞʥʽʡ ʧʘʨʽ 

ʟʙʝʨʝʞʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʜʘʪʘʬʨʝʡʤʽ. 

ɼʣʷ ʥʘʦʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʦʙʫʜʫʻʤʦ ʛʽʩʪʦʛʨʘʤʫ, ʜʝ ʜʣʷ ʢʦʞʥʦʛʦ ʜʥʷ 

ʚʽʜʦʙʨʘʟʠʤʦ, ʩʢʽʣʴʢʠ ʚʩʴʦʛʦ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʧʦʢʘʟʥʠʢʽʚ. ʗʢʱʦ ʚ ʦʜʠʥ ʜʝʥʴ 

ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 24 ʧʦʢʘʟʥʠʢʠ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʘʪʯʠʢ ʧʨʘʮʶʚʘʚ ʮʽʣʦʜʦʙʦʚʦ ʽ 

ʘʚʘʨʽʡʥʠʭ ʚʽʜʢʣʶʯʝʥʴ ʥʝ ʙʫʣʦ: 

startTimestamp = weatherSensorDf["TIMESTAMP"].min()  
endTimestamp = weatherSensorDf["TIMESTAMP"].max()  
countDays = (endTimestamp -  startTimestamp ).days + 1  
 
fig, ax = plt.subplots(figsize=(20, 5))  
 
n, bins, patches = ax.hist(weatherSensorDf["TIMESTAMP"], countDays, rwidth=0.9)  
 
plt.xticks(rotation=90)  
ax.yaxis.set_major_locator(ticker.MultipleLocator(1))  
ax.xaxis.set_major_locator(mdates.DayLocator ())  
ax.xaxis.set_major_formatter(mdates.DateFormatter('%d.%m'))  
ax.yaxis.grid()  
plt.ylabel('Number of measurements', fontsize=15)  
plt.xlabel('Day and month', fontsize=15)  
plt.ylim(0, 24)  
plt.xlim(startTimestamp, endTimestamp)  
 
plt.show()  
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ʗʢ ʙʘʯʠʤʦ ʟ ʛʽʩʪʦʛʨʘʤʠ ʚʠʱʝ, ʪʽʣʴʢʠ ʥʘʧʦʯʘʪʢʫ ʚʠʤʽʨʶʚʘʥʴ, ʚ ʩʝʨʧʥʽ, 

ʜʘʪʯʠʢ ʧʨʘʮʶʚʘʚ ʘʙʩʦʣʶʪʥʦ ʮʽʣʦʜʦʙʦʚʦ. ʇʦʯʠʥʘʶʯʠ ʟ ʚʝʨʝʩʥʷ, ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ 4-5 ʛʦʜʠʥ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ. ʈʘʟʦʤ ʟ 

ʪʠʤ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʜʦʩʠʪʴ ʚʝʣʠʢʽ ʙʣʝʢʘʫʪʠ, ʥʘʚʽʪʴ ʻ ʦʜʠʥ ʨʦʟʤʽʨʦʤ ʚ ʜʝʢʽʣʴʢʘ 

ʜʥʽʚ. ʅʘʧʠʰʝʤʦ ʬʫʥʢʮʽʶ, ʷʢʘ ʧʝʨʝʙʠʨʘʪʠʤʝ ʚʩʽ ʟʘʬʽʢʩʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʚ 

ʜʘʪʘʬʨʝʡʤʽ, ʪʘ ʰʫʢʘʪʠʤʝ ʧʝʨʝʨʚʠ ʫ ʚʠʤʽʨʶʚʘʥʥʷʭ ʙʽʣʴʰʝ ʥʽʞ ʚ ʦʜʥʫ ʛʦʜʠʥʫ. 

ɼʘʣʽ ʮʽ ʧʝʨʝʨʚʠ ʫ ʚʠʤʽʨʶʚʘʥʥʷʭ ʚʽʜʩʦʨʪʫʻʤʦ ʟʘ ʚʝʣʠʯʠʥʦʶ ʧʨʦʤʽʞʢʫ ʚ ʛʦʜʠʥʘʭ. 

ɺʚʘʞʠʪʠʤʝʤʦ, ʱʦ ʘʚʘʨʽʡʥʽ ʚʽʜʢʣʶʯʝʥʥʷ ï ʮʝ ʪʽ ʚʽʜʢʣʶʯʝʥʥʷ, ʷʢʽ ʪʨʠʚʘʶʪʴ 10 

ʛʦʜʠʥ ʘʙʦ ʙʽʣʴʰʝ: 

last_timestamp = None  
gaps = []  
for index, measure in weatherSensorDf.iterrows():  
  current_timestamp = measure["TIMESTAMP"]  
 
  if last_timestamp == None:  
    last_timestam p = current_timestamp  
    continue  
 
  hours_diff = int((current_timestamp -  last_timestamp).total_seconds())//3600  
  if hours_diff > 1:  
    gaps.append((hours_diff, last_timestamp, current_timestamp))  
  last_timestamp = current_timestamp  
 
gaps.sort(key=lam bda x: x[0], reverse=True)  
 
print("Electricity outages (>= 10 hours):")  
 
for row in gaps:  
  if row[0] < 10:  
    break  
  print(f"Duration: {row[0]} \ tFrom: {row[1]:%d.%m %H:%M} \ tTill: {row[2]:%d.%m 
%H:%M}") 
Electricity outages (>= 10 hours):  
Duration: 72  Fr om: 10.09 15:00  Till: 13.09 15:00  
Duration: 15  From: 31.10 08:00  Till: 31.10 23:00  
Duration: 10  From: 25.09 20:00  Till: 26.09 06:00  
Duration: 10  From: 09.10 20:00  Till: 10.10 06:00  
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ʆʪʞʝ, ʚʩʴʦʛʦ ʙʫʣʦ ʯʦʪʠʨʠ ʘʚʘʨʽʡʥʠʭ ʚʽʜʢʣʶʯʝʥʥʷ, ʷʢʽ ʪʨʠʚʘʣʠ 10 ʘʙʦ 

ʙʽʣʴʰʝ ʛʦʜʠʥ. ɸ ʩʘʤʝ ʤʘʻʤʦ: 

¶ 72 ʛʦʜʠʥʠ ʙʝʟ ʩʚʽʪʣʘ: ʟ 10.09 15:00 ʜʦ 13.09 15:00 

¶ 15 ʛʦʜʠʥ ʙʝʟ ʩʚʽʪʣʘ: ʟ 31.10 08:00 ʜʦ 31.10 23:00 

¶ 10 ʛʦʜʠʥ ʙʝʟ ʩʚʽʪʣʘ: ʟ 25.09 20:00 ʜʦ 26.09 06:00 

¶ 10 ʛʦʜʠʥ ʙʝʟ ʩʚʽʪʣʘ: ʟ 09.10 20:00 ʜʦ 10.10 06:00 

ɿʥʘʡʜʝʤʦ, ʢʦʣʠ ʚʽʜʙʫʚʘʣʠʩʴ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʠʩʫʪʥʦʩʪʽ ʣʶʜʝʡ ʚ ʧʨʠʤʽʱʝʥʥʽ ʟʘ ʟʘʜʘʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ 

ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʟʥʦʚʫ ʚʠʢʦʨʠʩʪʘʻʤʦ IPython ʥʦʫʪʙʫʢ ʚ ʩʝʨʝʜʦʚʠʱʽ Google Colab. 

ɺʩʪʘʥʦʚʠʤʦ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʚ ʷʢʦʤʫ ʪʨʝʙʘ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺ̔ ʜʬʽʣʴʪʨʫʻʤʦ ʜʘʪʘʩʝʪ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʯʝʪʚʝʨʪʠʡ ʪʠʞʜʝʥʴ 

ʨʦʙʦʪʠ ʜʘʪʯʠʢʘ: 

firstTimestamp = weatherSensorDf["TIMESTAMP"].min()  
week = 4  
startTimestamp = firstTimestamp + timedelta(weeks=(week -  1))  
endTimestamp = firstTimestamp + timedelta(weeks=week)  
 
weather SensorDfFiltered = weatherSensorDf[  
    (weatherSensorDf["TIMESTAMP"] >= startTimestamp) &  
    (weatherSensorDf["TIMESTAMP"] <= endTimestamp)]  
 
weatherSensorDfFiltered  
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ʆʪʞʝ, ʦʪʨʠʤʘʥʦ 130 ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʯʝʪʚʝʨʪʠʡ ʪʠʞʜʝʥʴ ʨʦʙʦʪʠ ʜʘʪʯʠʢʘ. 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʚʽʜʬʽʣʴʪʨʦʚʘʥʽ ʜʘʥʽ ʟ ʜʘʪʘʬʨʝʡʤʫ, ʘ ʩʘʤʝ ʧʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷ ʧʦʪʫʞʥʦʩʪʽ Wi-Fi ʩʠʛʥʘʣʫ ʚʽʜ ʯʘʩʫ ʚ ʟʘʜʘʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ: 

fig, ax = plt.subplots(figsize=(20, 5))  
 
ax.plot(weatherSensorDfFiltered["TIMESTAMP"], weatherSensorDfFiltered["RSSI"], 'mo - ' )  
 
plt.xticks(rotation=90)  
ax.xaxis.set_major_locator(mdates.HourLocator(interval=4))  
ax.xaxis.set_minor_locator(mdates.HourLocator())  
ax.xaxis.set_major_formatter(mdates.DateFormatter('%d.%m %H:%M', 
tz=pytz.timezone('Europe/Kyiv')))  
plt.ylabel('RSSI, dBm' , fontsize=15)  
plt.xlabel('Timestamp', fontsize=15)  
 
plt.show()  

 

ʅʘʧʠʰʝʤʦ ʬʫʥʢʮʽʶ, ʷʢʘ ʧʝʨʝʙʠʨʘʪʠʤʝ ʚʩʽ ʟʘʬʽʢʩʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʚ 

ʜʘʪʘʬʨʝʡʤʽ, ʪʘ ʰʫʢʘʪʠʤʝ ʪʽ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʪʫʞʥʦʩʪʽ Wi-Fi ʩʠʛʥʘʣʫ, ʷʢʽ 

ʙʫʜʫʪʴ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʚʘʪʠ ï75 ʜɹʤ. ɺʚʘʞʠʪʠʤʝʤʦ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʣʶʜʝʡ ʚ 

ʧʨʠʤʽʱʝʥʥʽ ʩʠʛʥʘʣ Wi-Fi ʤʘʻ ʟʥʠʟʠʪʠʩʴ ʜʦ ʨʽʚʥʷ ï 75 ʜɹʤ ʘʙʦ ʥʠʞʯʝ: 

low_signals = []  
 
for index, measure in weatherSensorDfFiltered.iterrows():  
  current_rssi = measure["RSSI"]  
 
  if current_rssi <= - 75:  
    current_timestamp = measure["TIMESTAMP"]  
    next_timestamp = current_timestamp + timedelta(hours= 1)  
    current_row = [[current_rssi], current_timestamp, next_timestamp]  
    len_low_signals = len(low_signals)  
 
    if len_low_signals > 0 and low_signals[len_low_signals -  1][2] == 
current_timestamp:  
      low_signals[len(low_signals) -  1][0].append(curr ent_rssi)  
      low_signals[len(low_signals) -  1][2] = next_timestamp  
    else:  
      low_signals.append(current_row)  
 
print("Lowering the Wi - Fi signal strength (RSSI <= - 75):")  
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for row in low_signals:  
  rssi_mean = pd.DataFrame(row[0]).mean()[0]  
  print( f"RSSI: {rssi_mean:.2f} \ tFrom: {row[1]:%d.%m %H:%M} \ tTill: {row[2]:%d.%m 
%H:%M}") 
Lowering the Wi - Fi signal strength (RSSI <= - 75):  
RSSI: - 75.33  From: 17.09 22:00  Till: 17.09 23:00  
RSSI: - 79.83  From: 18.09 11:00  Till: 18.09 12:00  
RSSI: - 76.42  From: 18.09 21:00  Till: 18.09 23:00  
RSSI: - 75.59  From: 19.09 13:00  Till: 19.09 15:00  
RSSI: - 77.71  From: 19.09 16:00  Till: 19.09 18:00  
RSSI: - 79.00  From: 20.09 06:00  Till: 20.09 07:00  
RSSI: - 76.58  From: 21.09 19:00  Till: 21.09 20:00  
RSSI: - 76.88  From: 22.09 15:00  Till:  22.09 17:00  
RSSI: - 77.33  From: 22.09 19:00  Till: 22.09 20:00  
RSSI: - 76.17  From: 23.09 13:00  Till: 23.09 14:00  

ʆʙ'ʻʜʥʘʻʤʦ ʧʨʦʤʽʞʢʠ, ʫ ʷʢʠʭ ʧʝʨʝʨʚʘ ʫ ʯʘʩʽ ʩʪʘʥʦʚʠʪʴ ʦʜʥʫ ʘʙʦ ʜʚʽ 

ʛʦʜʠʥʠ, ʙʦ ʚʚʘʞʠʪʠʤʝʤʦ ʧʨʠʯʠʥʦʶ ʨʦʟʜʽʣʝʥʥʷ ʪʘʢʠʭ ʧʨʦʤʽʞʢʽʚ ʧʦʭʠʙʢʦʶ 

ʚʠʤʽʨʶʚʘʥʴ. 

ʆʪʞʝ, ʚʩʴʦʛʦ ʚʽʩʽʤ ʨʘʟʽʚ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʣʶʜʠ ʚ ʧʨʠʤʽʱʝʥʥʽ ʥʘ 4-ʠʡ 

ʪʠʞʜʝʥʴ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ (ʟ 17.09 22:00 ʧʦ 24.09 22:00), ʘʜʞʝ ʨʽʚʝʥʴ 

ʧʦʪʫʞʥʦʩʪʽ Wi-Fi ʩʠʛʥʘʣʫ ʧʘʜʘʚ ʜʦ -75 ʜɹʤ ʘʙʦ ʥʠʞʯʝ. ɸ ʩʘʤʝ ʤʘʻʤʦ: 

¶ ɿ: 17.09 22:00 ʧʦ: 17.09 23:00; ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ RSSI: -75.33 ʜɹʤ 

¶ ɿ: 18.09 11:00 ʧʦ: 18.09 12:00; ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ RSSI: -79.83 ʜɹʤ 

¶ ɿ: 18.09 21:00 ʧʦ: 18.09 23:00; ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ RSSI: -76.42 ʜɹʤ 

¶ ɿ: 19.09 13:00 ʧʦ: 19.09 18:00; ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ RSSI: -76.65 ʜɹʤ 

¶ ɿ: 20.09 06:00 ʧʦ: 20.09 07:00; ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ RSSI: -79.00 ʜɹʤ 

¶ ɿ: 21.09 19:00 ʧʦ: 21.09 20:00; ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ RSSI: -76.58 ʜɹʤ 

¶ ɿ: 22.09 15:00 ʧʦ: 22.09 20:00; ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ RSSI: -77.11 ʜɹʤ 

¶ ɿ: 23.09 13:00 ʧʦ: 23.09 14:00; ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ RSSI: -76.17 ʜɹʤ 

 

ʊʫʤʘʥʥʽ ʦʙʯʠʩʣʝʥʥʷ (Fog Computing) ï ʮʝ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʰʘʨ ʤʽʞ ʭʤʘʨʦʶ 

ʪʘ ʤʝʞʝʶ ʤʝʨʝʞʽ. ɻʨʘʥʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ ʤʦʞʫʪʴ ʥʘʜʩʠʣʘʪʠ ʚʝʣʠʢʽ ʧʦʪʦʢʠ ʜʘʥʠʭ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʭʤʘʨʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʪʫʤʘʥʥʽ ʦʙʯʠʩʣʝʥʥʷ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ 

ʜʘʥʽ ʟ ʢʨʘʡʦʚʦʛʦ ʰʘʨʫ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʜʦʩʷʛʥʫʪʴ ʭʤʘʨʠ. ʇʦʪʽʤ ʫ ʭʤʘʨʽ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʣʠʰʝ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʥʝʨʝʣʝʚʘʥʪʥʽ ʜʘʥʽ ʤʦʞʥʘ 

ʚʠʜʘʣʠʪʠ ʘʙʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚ ʰʘʨʽ Fog ʜʣʷ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʘʙʦ ʜʣʷ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʥʘʚʯʘʥʥʷ.  
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ʇʨʠʢʣʘʜʦʤ ʦʙʯʠʩʣʝʥʴ Fog ʤʦʞʝ ʙʫʪʠ ʚʙʫʜʦʚʘʥʘ ʧʨʦʛʨʘʤʘ ʥʘ ʚʠʨʦʙʥʠʯʽʡ 

ʣʽʥʽʾ, ʜʝ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʰʣʶʟʫ, ʚʠʤʽʨʶʻ 

ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʞʥʫ ʩʝʢʫʥʜʫ. ʇʦʪʽʤ ʮʽ ʜʘʥʽ ʥʘʜʩʠʣʘʶʪʴʩʷ ʫ ʭʤʘʨʫ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʨʠʙʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ. ɿ ʰʘʨʦʤ ʪʫʤʘʥʫ, ʢʨʘʡʦʚʠʡ ʰʣʶʟ ʩʧʦʯʘʪʢʫ 

ʥʘʜʩʠʣʘʻ ʜʘʥʽ ʥʘ ʨʽʚʝʥʴ Fog ʯʝʨʝʟ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ. ʅʘ ʦʩʥʦʚʽ ʧʝʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʫʪ ʚʠʨʽʰʫʻʪʴʩʷ, ʯʠ ʥʘʜʩʠʣʘʪʠ ʜʘʥʽ ʚ ʭʤʘʨʫ ʽ ʷʢʽ ʩʘʤʝ ʜʘʥʽ 

ʥʘʜʩʠʣʘʪʠ. ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʬʽʢʫ ʜʘʥʠʭ ʽ 

ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʠʤʢʠ. ɿʘʚʜʷʢʠ ʨʝʘʣʽʟʘʮʽʾ ʨʽʚʥʷ Fog ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, 

ʷʢʽ ʭʤʘʨʘ ʦʪʨʠʤʫʻ ʜʣʷ ʩʚʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʨʝʞʝʚʦʛʦ ʜʦʜʘʪʢʘ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʘʥʽ ʟ ʰʘʨʫ ʪʫʤʘʥʫ. ɯʥʰʽ ʧʝʨʝʚʘʛʠ ʚʢʣʶʯʘʶʪʴ 

ʤʝʥʰʝ ʤʽʩʮʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʭʤʘʨʥʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʰʚʠʜʰʫ 

ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʦʤʫ ʦʙʩʷʛʫ ʜʘʥʠʭ. 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʚʥʦʤʫ ʦʙʽʛʫ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʙʫʜʴ-ʱʦ, ʚʽʜ 

ʨʦʟʫʤʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʜʦ ʬʽʪʥʝʩ-ʪʨʝʢʝʨʽʚ. ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʪʘ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʟʚʦʣʷʶʪʴ ʜʠʥʘʤʽʯʥʦ ʦʙʨʦʙʣʷʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ 

ʜʘʥʠʭ. ʎʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʘʮʽʷʤ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʪʘ 

ʟʘʭʠʱʘʪʠ ʩʝʙʝ ʚʽʜ ʚʨʘʟʣʠʚʦʩʪʝʡ ʷʢ ʥʘ ʙʽʟʥʝʩ-, ʪʘʢ ʽ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʷʭ. 

ʆʜʥʘʢ ʮʝʡ ʚʠʙʫʭ ʜʘʥʠʭ ʟʤʫʩʠʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʩʫʤʥʽʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ, ʷʢʽ ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴ ʫ ʭʤʘʨʽ. ɺʽʜʦʤʦ, ʱʦ ʚʠʪʨʘʪʠ ʥʘ ʭʤʘʨʫ 

ʰʚʠʜʢʦ ʟʨʦʩʪʘʶʪʴ, ʘ ʧʝʨʝʛʣʷʜ ʧʝʪʘʙʘʡʪʽʚ ʜʘʥʠʭ ʫʩʢʣʘʜʥʶʻ ʨʝʘʛʫʚʘʥʥʷ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʛʣʷʥʝʤʦ ʜʘʥʽ, ʷʢʽ ʥʘʜʩʠʣʘʻ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘ ʟʘʚʦʜʩʴʢʽʡ ʣʽʥʽʾ. ɿʘʧʠʩ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʥʘ ʱʦʩʝʢʫʥʜʠ ʥʘʜʩʠʣʘʪʠ ʚ ʭʤʘʨʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʣʫʞʙʠ, ʷʢʘ ʧʝʨʝʚʽʨʷʻ ʥʘʷʚʥʽʩʪʴ ʢʦʣʠʚʘʥʴ. ɸʣʝ ʙʽʣʴʰ ʨʦʟʫʤʥʠʤ 

ʩʧʦʩʦʙʦʤ ʟʙʝʨʝʞʝʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʧʝʨʝʚʽʨʢʘ ʪʦʛʦ, ʯʠ ʚʽʜʙʫʣʠʩʷ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʩʝʢʫʥʜ. ʂʦʣʠ ʧʦʤʽʯʘʻʪʴʩʷ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʜʘʥʽ ʥʘʜʩʠʣʘʶʪʴʩʷ ʚ ʭʤʘʨʫ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ ʥʘʣʝʞʥʫ ʨʦʙʦʪʫ 

ʚʠʨʦʙʥʠʯʦʾ ʣʽʥʽʾ. ʊʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʟʘʡʤʘʪʠ ʤʘʣʦ ʤʽʩʮʷ, ʘʣʝ ʪʘʢʠʡ ʩʮʝʥʘʨʽʡ 

ʪʘʢʦʞ ʧʦʰʠʨʝʥʠʡ ʜʣʷ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢ ʢʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴ ʚʝʣʠʢʽ ʥʘʙʦʨʠ ʚʽʜʝʦ- ʪʘ ʘʫʜʽʦʜʘʥʠʭ.  
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ʈʠʩ. 3.7. ɸʨʭʽʪʝʢʪʫʨʘ Fog Computing [5] 

ɻʨʘʥʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ ï ʮʝ ʧʽʜʤʥʦʞʠʥʘ ʪʫʤʘʥʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʦʯʮʽ ʩʪʚʦʨʝʥʥʷ. ɻʨʘʥʠʯʥʽ ʧʨʠʩʪʨʦʾ ʚʢʣʶʯʘʶʪʴ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ, ʢʘʤʝʨʠ, ʢʦʤʫʪʘʪʦʨʠ, ʚʙʫʜʦʚʘʥʽ ʩʝʨʚʝʨʠ, ʜʘʪʯʠʢʠ ʪʘ 

ʢʦʥʪʨʦʣʝʨʠ. ʋ ʧʝʨʠʬʝʨʽʡʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ ʜʘʥʽ, ʩʪʚʦʨʝʥʽ ʮʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʘ ʦʙʯʠʩʣʶʶʪʴʩʷ ʥʘ ʩʘʤʦʤʫ ʧʨʠʩʪʨʦʾ, ʽ ʩʠʩʪʝʤʘ ʥʝ ʜʠʚʠʪʴʩʷ ʥʘ 

ʦʙʤʽʥ ʮʠʤʠ ʜʘʥʠʤʠ ʟ ʭʤʘʨʦʶ.  

 

ɿʘʚʜʘʥʥʷ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 3 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʜʽʡ ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʡ, ʜʦʜʘʚʰʠ ʩʢʨʽʥʰʦʪʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʥʘ ʥʘʜʘʪʠ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʧʠʪʘʥʥʷ.  

ʇʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʧʨʦ̒ʢʪ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʪʠ ʪʫʤʘʥʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʚ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ ʜʣʷ ʤʝʨʝʞʽ ʧʨʠʩʪʨʦʾʚ ɯʦʊ ʟʘʜʘʥʦʾ ʪʦʧʦʣʦʛʽʾ 

(ʨʠʩ. 3.8). 
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ʈʠʩ. 3.8. ʇʨʦʻʢʪ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ 

 

ʏʘʩʪʠʥʘ 1. ɸʥʘʣʽʟ ʪʫʤʘʥʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʚʧʣʠʚʫ ʥʘ ʨʽʚʥʽ ʜʠʤʫ, ʚʠʷʚʣʝʥʦʛʦ ʫ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ 

ɯʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʠ ʯʘʩʪʦ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʪʘ ʚʽʜʝʦ ʯʝʨʝʟ ʻʜʠʥʠʡ 

ʢʦʘʢʩʽʘʣʴʥʠʡ ʢʘʙʝʣʴ. ʇʦʯʠʥʘʶʯʠ ʟ ʤʘʥʩʘʨʜʠ, ʢʦʘʢʩʽʘʣʴʥʠʡ ʩʧʣʽʪʪʝʨ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʽʜʝʦʩʠʛʥʘʣʫ ʚʽʜ ʩʠʛʥʘʣʫ ʜʘʥʠʭ. 

ɼʚʘ ʢʦʘʢʩʽʘʣʴʥʽ ʢʘʙʝʣʽ ʟʘʣʠʰʘʶʪʴ ʢʦʘʢʩʽʘʣʴʥʠʡ ʩʧʣʽʪʪʝʨ ʫ ʚʽʜʦʙʨʘʞʝʥʽʡ 

ʪʦʧʦʣʦʛʽʾ. ʗʢʽ ʧʨʠʩʪʨʦʾ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʢʦʘʢʩʽʘʣʴʥʦʛʦ ʢʘʙʝʣʶ? 

ʂʘʙʝʣʴʥʠʡ ʤʦʜʝʤ ï ʮʝ ʽʥʪʝʨʬʝʡʩ ʤʽʞ ʤʝʨʝʞʝʶ ɯʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ ʪʘ 

ʜʦʤʘʰʥʴʦʶ ʤʝʨʝʞʝʶ. ʅʘ ʷʢʽ ʧʨʠʩʪʨʦʾ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʢʘʙʝʣʴʥʠʡ ʤʦʜʝʤ? 

Home Gateway ï ʮʝ ʢʦʥʮʝʥʪʨʘʪʦʨ ʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʜʣʷ ʚʩʽʭ ʚʥʫʪʨʽʰʥʽʭ 

ʧʨʠʩʪʨʦʾʚ. ɺʽʥ ʪʘʢʦʞ ʥʘʜʘʻ ʚʝʙʽʥʪʝʨʬʝʡʩ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ 
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ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʨʦʟʫʤʥʠʤʠ ʜʦʤʘʰʥʽʤʠ 

ʧʨʠʩʪʨʦʷʤʠ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʜʦʤʘʰʥʽ ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ 

ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ ʯʝʨʝʟ ʙʝʟʜʨʦʪʦʚʠʡ ʪʘ ʜʨʦʪʦʚʠʡ ʟʚ'ʷʟʦʢ. 

ʉʝʨʝʜʦʚʠʱʝ Packet Tracer ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʫʥʢʪʠʨʥʽ ʣʽʥʽʾ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʙʝʟʜʨʦʪʦʚʠʭ ʟ'ʻʜʥʘʥʴ, ʘʣʝ ʮʝ ʤʦʞʝ ʙʫʪʠ ʚʘʞʢʠʤ ʜʣʷ ʯʠʪʘʥʥʷ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ, 

ʢʦʣʠ ʧʨʠʩʫʪʥʽ ʟʘʙʘʛʘʪʦ ʧʨʠʩʪʨʦʾʚ. ʑʦʙ ʫʚʽʤʢʥʫʪʠ ʮʝ, ʧʝʨʝʡʜʽʪʴ ʜʦ Options > 

Preferences > Hide Tab > uncheck Hide Wireless/Cellular Connection. ʇʝʨʝʨʘʭʫʡʪʝ 

ʚʩʽ ʜʦʤʘʰʥʽ ʧʨʠʩʪʨʦʾ, ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. 

ʏʘʩʪʠʥʘ 2. ɺʟʘʻʤʦʜʽʷ ʟ ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤ 

ʇʨʠʩʪʨʦʾ ʚ ʨʦʟʫʤʥʦʤʫ ʜʦʤʽ ʤʦʞʥʘ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʪʘ ʫʧʨʘʚʣʷʪʠ 

ʜʠʩʪʘʥʮʽʡʥʦ ʯʝʨʝʟ ʙʫʜʴ-ʷʢʠʡ ʜʦʤʘʰʥʽʡ ʢʦʤʧ'ʶʪʝʨ. ʆʩʢʽʣʴʢʠ ʚʩʽ ʨʦʟʫʤʥʽ 

ʧʨʠʩʪʨʦʾ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ, ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʦ 

ʚʝʙ̔ʥʪʝʨʬʝʡʩ, ʧʣʘʥʰʝʪʠ, ʩʤʘʨʪʬʦʥʠ, ʥʦʫʪʙʫʢʠ ʘʙʦ ʥʘʩʪʽʣʴʥʽ ʢʦʤʧ'ʶʪʝʨʠ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʽʟ ʨʦʟʫʤʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ʅʘʪʠʩʥʽʪʴ Tablet , ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʣʽʞʢʫ ʚ ʛʦʣʦʚʥʽʡ ʩʧʘʣʴʥʽ. 

ʇʝʨʝʡʜʽʪʴ ʜʦ Desktop > Web Browser. 

ɺ ʘʜʨʝʩʥʦʤʫ ʨʷʜʢʫ ʚʚʝʜʽʪʴ 192.168.25.1. ʎʝ IP-ʘʜʨʝʩʘ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. 

ɺʠʢʦʨʠʩʪʘʡʪʝ admin/admin ʚ ʷʢʦʩʪʽ ʽʤʝʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʶ, ʜʣʷ ʚʭʦʜʫ 

ʜʦ Home Gateway. 

ʑʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ? 

ɺ ʜʘʥʠʡ ʯʘʩ ʨʦʟʫʤʥʽ ʜʚʝʨʽ ʚʽʜʯʠʥʝʥʽ (ʟʝʣʝʥʝ ʩʚʽʪʣʦ ʥʘ ʨʫʯʮʽ ʜʚʝʨʝʡ), ʘʣʝ ʾʭ 

ʤʦʞʥʘ ʟʘʙʣʦʢʫʚʘʪʠ ʚʽʜʜʘʣʝʥʦ. ʅʘʪʠʩʥʽʪʴ ʥʘ ʨʦʟʫʤʥʽ ʜʚʝʨʽ ʚ ʙʨʘʫʟʝʨʽ. 

ʅʘʪʠʩʥʽʪʴ Lock, ʱʦʙ ʟʘʯʠʥʠʪʠ ʜʚʝʨʽ. 

ʏʠ ʟʘʯʠʥʝʥʦ ʜʚʝʨʽ? ɿʚʽʜʢʠ ʚʠ ʮʝ ʟʥʘʻʪʝ? 

ʅʘʪʠʩʥʽʪʴ Unlock, ʱʦʙ ʚʽʜʯʠʥʠʪʠ ʜʚʝʨʽ. 

ʂʣʘʮʥʽʪʴ ʜʝʪʝʢʪʦʨ ʜʠʤʫ ʚ ʙʨʘʫʟʝʨʽ. ʗʢʠʡ ʨʽʚʝʥʴ ʜʠʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʜʝʪʝʢʪʦʨʦʤ ʜʠʤʫ? 

ʏʠ ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʘʪʯʠʢ ʜʠʤʫ? ʗʢ ʮʝ ʤʦʞʥʘ ʨʦʙʠʪʠ ʧʨʦʛʨʘʤʥʦ? 

ʈʦʟʫʤʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘʢʦʞ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, 

ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʬʽʟʠʯʥʫ ʚʟʘʻʤʦʜʽʶ.  
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ʋʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ ALT, ʥʘʪʠʩʥʽʪʴ ʥʘ ʨʦʟʫʤʥʫ ʢʘʚʦʚʘʨʢʫ, ʱʦʙ ʫʚʽʤʢʥʫʪʠ 

ʘʙʦ ʚʠʤʢʥʫʪʠ ʾʾ. 

ʏʘʩʪʠʥʘ 3. ʊʫʤʘʥʥʽ ʦʙʯʠʩʣʝʥʥʷ ʚ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ. 

ɹʣʦʢ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ (MCU, microcontroller unit) ï ʮʝ ʥʝʚʝʣʠʢʠʡ 

ʩʘʤʦʩʪʽʡʥʠʡ ʢʦʤʧôʶʪʝʨ, ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʦʜʥʽʡ ʽʥʪʝʛʨʘʣʴʥʽʡ ʩʭʝʤʽ ʘʙʦ ʤʽʢʨʦʯʽʧʽ. 

MCU ʚʽʜʨʽʟʥʷôʪʴʩʷ ʚʽʜ ʥʘʩʪʽʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ ʪʠʤ, ʱʦ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʜʥʽʻʾ ʬʫʥʢʮʽʾ ʪʘ ʥʘʡʯʘʩʪʽʰʝ ʚʙʫʜʦʚʫ̒ʪʴʩʷ ʚ ʽʥʰʽ 

ʧʨʠʩʪʨʦʾ (ʥʘʧʨʠʢʣʘʜ, ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ, ʧʦʙʫʪʦʚʫ ʝʣʝʢʪʨʦʥʽʢʫ). MCU, ʜʦʜʘʥʠʡ 

ʚ ʨʦʟʫʤʥʠʡ ʜʽʤ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʨʽʚʥʝʤ ʜʠʤʫ, ʟʯʠʪʘʥʠʤ 

ʜʘʪʯʠʢʦʤ ʜʠʤʫ, ʽ ʚʠʨʽʰʫʻ, ʯʠ ʧʦʪʨʽʙʥʦ ʚʚʽʤʢʥʫʪʠ ʚʝʥʪʠʣʷʮʽʶ. ʗʢʱʦ ʨʽʚʝʥʴ 

ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚʠʱʠʡ ʟʘ 10,3 ʦʜʠʥʠʮʽ, MCU ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʡ ʥʘ 

ʘʚʪʦʤʘʪʠʯʥʝ ʚʽʜʢʨʠʪʪʷ ʚʽʢʥʘ, ʧʝʨʝʜʥʽʭ ʜʚʝʨʝʡ, ʛʘʨʘʞʥʠʭ ʜʚʝʨʝʡ ʪʘ ʟʘʧʫʩʢʫ 

ʚʝʥʪʠʣʷʪʦʨʘ ʥʘ ʚʠʩʦʢʽʡ ʰʚʠʜʢʦʩʪʽ. ʎʷ ʜʽʷ ʣʠʰʝ ʧʦʚʝʨʪʘʻʪʴʩʷ (ʟʘʯʠʥʷʡʪʝ ʜʚʝʨʽ 

ʪʘ ʚʽʢʥʘ ʪʘ ʟʫʧʠʥʽʪʴ ʚʝʥʪʠʣʷʪʦʨ), ʢʦʣʠ ʨʽʚʝʥʴ ʦʢʠʩʫ ʚʫʛʣʝʮʶ ʟʥʠʟʠʪʴʩʷ ʥʠʞʯʝ 1. 

  ʉʪʚʦʨʽʪʴ ʥʘʩʪʫʧʥʠʡ ʧʨʦʻʢʪ ʟʘʧʫʩʢʫ ʢʣʘʩʠʯʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ. 

ɺʣʘʩʥʠʢ ʪʨʠʤʘʻ ʢʣʘʩʠʯʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ʚ ʛʘʨʘʞʽ ʽ ʡʦʛʦ ʧʦʪʨʽʙʥʦ ʟʘʧʫʩʢʘʪʠ. 

ʂʣʘʩʠʯʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ʚʠʨʦʙʣʷʻ ʤʦʥʦʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʷʢʠʡ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʚ 

ʧʨʠʤʽʱʝʥʥʽ. ʅʘʪʠʩʥʽʪʴ Tablet, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʣʽʞʢʫ ʚ ʛʦʣʦʚʥʽʡ ʩʧʘʣʴʥʽ. 

ʇʝʨʝʡʜʽʪʴ ʜʦ Desktop > Web Browser. 

ɺ ʘʜʨʝʩʥʦʤʫ ʨʷʜʢʫ ʚʚʝʜʽʪʴ 192.168.25.1. ʎʝ IP-ʘʜʨʝʩʘ ʜʦʤʘʰʥʴʦʛʦ ʰʣʶʟʫ. 

ɺʠʢʦʨʠʩʪʘʡʪʝ admin/admin ʚ ʷʢʦʩʪʽ ʽʤʝʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʶ, ʜʣʷ ʚʭʦʜʫ ʜʦ 

Home Gateway. 

ʅʘʪʠʩʥʽʪʴ ʜʝʪʝʢʪʦʨ ʜʠʤʫ; ʟʘʣʠʰʪʝ ʮʝ ʚʽʢʥʦ ʚʠʜʠʤʠʤ, ʱʦʙ ʚʠ ʤʦʛʣʠ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʚʝʥʴ ʜʠʤʫ. ɿʘʧʫʩʪʽʪʴ ʜʚʠʛʫʥ ʘʚʪʦʤʦʙʽʣʷ, ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ 

Alt ʽ ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʢʣʘʩʠʯʥʠʡ ʘʚʪʦʤʦʙʽʣʴ. 

ʑʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʧʦʚʽʪʨʷʤ ʚʩʝʨʝʜʠʥʽ ʙʫʜʠʥʢʫ ʟ ʘʚʪʦʤʦʙʽʣʝʤ, ʱʦ ʧʨʘʮʶʻ 

ʚʩʝʨʝʜʠʥʽ ʛʘʨʘʞʘ? 

ʑʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʧʦʚʽʪʨʷʤ ʫʩʝʨʝʜʠʥʽ ʙʫʜʠʥʢʫ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ MCU 

ʚʽʜʢʨʠʚʘʻ ʜʚʝʨʽ ʪʘ ʚʽʢʥʦ, ʽ ʟʘʧʫʩʢʘʻ ʚʝʥʪʠʣʷʪʦʨ? 

ʏʠ ʟʘʢʨʠʚʘʻ MCU ʜʚʝʨʽ ʪʘ ʚʽʢʥʦ ʽ ʟʫʧʠʥʷʻ ʚʝʥʪʠʣʷʪʦʨ? 
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ʇʨʦʜʦʚʞʫʶʯʠ ʩʪʝʞʠʪʠ ʟʘ ʨʽʚʥʷʤʠ, ʟʫʧʠʥʽʪʴ ʜʚʠʛʫʥ ʢʣʘʩʠʯʥʦʛʦ 

ʘʚʪʦʤʦʙʽʣʷ, ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ Alt ʽ ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʢʣʘʩʠʯʥʠʡ ʘʚʪʦʤʦʙʽʣʴ. 

ʑʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʷʢʽʩʪʶ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʽ ʙʫʜʠʥʢʫ ʧʽʩʣʷ ʟʫʧʠʥʢʠ 

ʜʚʠʛʫʥʘ? 

ʑʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʜʚʝʨʠʤʘ, ʚʽʢʥʦʤ ʪʘ ʚʝʥʪʠʣʷʪʦʨʦʤ? 

ʈ̔ ʰʝʥʥʷ ʤʽʞ ʭʤʘʨʥʠʤʠ ʽ ʪʫʤʘʥʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʛʨʘʤʠ. 

ʋ ʧʨʠʢʣʘʜʽ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʥʘʡʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʙʫʣʦ ʚʠʢʦʥʘʥʥʷ 

ʪʫʤʘʥʥʠʭ ʦʙʯʠʩʣʝʥʴ.  

ʋ ʧʨʠʢʣʘʜʽ ʩʤʘʨʪ-ʙʫʜʠʥʢʫ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʜʘʪʯʠʢʘʤʠ ʜʠʤʫ, ʦʙʨʦʙʣʷʣʠʩʴ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʙʫʜʠʥʢʫ. ʋ 

ʮʴʦʤʫ ʩʮʝʥʘʨʽʾ ʥʝ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʥʘʜʩʠʣʘʪʠ ʜʘʥʽ ʜʘʪʯʠʢʽʚ ʫ ʭʤʘʨʫ ʜʣʷ ʦʙʨʦʙʢʠ.  

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʯʘʩʫ ʚʽʜʛʫʢʫ, ʱʦ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʙʝʟʧʝʢʠ ʞʠʪʪʷ ʣʶʜʝʡ. ɯʥʰʘ ʤʦʞʣʠʚʘ ʧʨʦʙʣʝʤʘ ʧʦʚ'ʷʟʘʥʘ 

ʟ ʽʥʪʝʨʥʝʪ-ʧʦʩʠʣʘʥʥʷʤ; ʷʢʱʦ ʟ'ʻʜʥʘʥʥʷ ʟ ɯʥʪʝʨʥʝʪʦʤ ʙʫʣʦ ʚʪʨʘʯʝʥʦ, ʚʩʷ 

ʩʠʩʪʝʤʘ ʤʦʛʣʘ ʙ ʩʪʚʦʨʠʪʠ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʞʠʪʪʷ. 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʑʦ ʪʘʢʝ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʷʢʝ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ? 

2. ʗʢʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʜʣʷ ʩʠʩʪʝʤ ɯʦʊ? 

3. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ ʩʠʩʪʝʤʘʭ ɯʦʊ. 

4. ʗʢʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ɯʦʊ ʥʘ ʙʘʟʽ ESP8266+HTU21 ʚʠ 

ʟʥʘʻʪʝ? 

3. ɼʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʨʝʜʦʚʠʱʝ Google Colab? ʗʢʽ ʡʦʛʦ ʧʝʨʝʚʘʛʠ 

ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ɯʦʊ? 

4. ɼʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʫʤʘʥʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʷʢʽ ʾʭ ʧʝʨʝʚʘʛʠ? 

5. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʫʤʘʥʥʠʭ ʦʙʯʠʩʣʝʥʴ. 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ  4. 

ʅɸʃɸʐʊʋɺɸʅʅʗ ɹɽɿʇɽʂʀ ʇʈʀʉʊʈʆɰɺ ɯʆʊ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʩʪʚʦʨʠʪʠ ʜʦʤʘʰʥʶ ʤʝʨʝʞʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʜʨʦʪʦʚʦʛʦ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʟ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʙʝʟʧʝʢʠ ʧʨʠʩʪʨʦʾʚ ɯʦʊ. 

ʊʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

SSID (Service Set Identifier) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʙʝʟʜʨʦʪʦʚʦʾ 

ʪʦʯʢʠ ʜʦʩʪʫʧʫ Wi-Fi ʪʘ ʾʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʝʨʝʜ ʽʥʰʠʭ ʪʦʯʦʢ ʜʦʩʪʫʧʫ. SSID ʻ 

ʨʷʜʢʦʤ ʨʦʟʤʽʨʦʤ ʜʦ 32 ʙʘʡʪ, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʰʠʨʦʢʦʤʦʚʥʦ ʚ ʝʬʽʨ. 

ʈʦʟʪʘʰʦʚʘʥʽ ʧʦʨʫʯ ʽʟ ʤʝʨʝʞʝʶ ʧʨʠʩʪʨʦʾ ʧʨʠʡʤʘʶʪʴ ʥʘʟʚʫ ʽ, ʷʢʱʦ ʾʤ ʜʦʟʚʦʣʝʥʦ 

ʧʨʠʻʜʥʘʪʠʩʷ ʜʦ ʪʦʯʢʠ ʜʦʩʪʫʧʫ, ʪʦ ʟ'ʻʜʥʫʶʪʴʩʷ ʟ ʥʝʶ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʙʝʟʧʝʢʠ 

ʤʝʨʝʞʝʚ̔ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʽʥʦʜʽ ʟʘʙʦʨʦʥʷʶʪʴ ʪʦʯʮʽ ʜʦʩʪʫʧʫ ʧʦʚʽʜʦʤʣʷʪʠ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ, ʪʦʜʽ ʪʘʢʠʡ ʧʨʠʩʪʨʽʡ ʫ ʩʧʠʩʢʫ ʚʠʜʠʤʠʭ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʥʝ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ. ʑʦʙ ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ʪʘʢʦʾ ʤʝʨʝʞʽ, ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʫ ʧʨʠʩʪʨʦʾ, ʱʦ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʚʨʫʯʥʫ. ɯʩʥʫʶʪʴ ʪʦʯʢʠ ʜʦʩʪʫʧʫ, ʱʦ 

ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʜʽʣʷʪʠ ʘʙʦʥʝʥʪʽʚ ʧʦ ʩʝʛʤʝʥʪʘʭ, ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʦʜʥʘ ʪʦʯʢʘ 

ʜʦʩʪʫʧʫ ʤʦʞʝ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ SSID. ʆʙʤʽʥ ʜʘʥʠʤʠ ʫ Wi-Fi 

ʤʝʨʝʞʘʭ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʦʤ IEEE 802.11. 

 ʄʝʪʦʜ ʧʨʠʭʦʚʫʚʘʥʥʷ ʰʠʨʦʢʦʤʦʚʣʝʥʥʷ SSID ʥʝ ʻ ʙʝʟʧʝʯʥʠʤ, ʽʜʝʥʪʠʬʽʢʘʪʦʨ 

ʚʩʝ ʦʜʥʦ ʤʦʞʥʘ ʜʽʟʥʘʪʠʩʷ, ʦʩʢʽʣʴʢʠ ʚ ʜʝʷʢʠʭ ʧʘʢʝʪʘʭ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ 

ʧʨʠʩʪʨʦʻʤ ʽ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ ʧʝʨʝʜʘʻʪʴʩʷ SSID ʫ ʚʽʜʢʨʠʪʦʤʫ ʚʠʛʣʷʜʽ (ʥʝ 

ʰʠʬʨʫʻʪʴʩʷ), ʢʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ ʙʘʞʘʻ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʪʘʢʦʾ ʤʝʨʝʞʽ, ʤʦʞʝ 

ʧʨʦʩʣʫʭʘʪʠ ʤʝʨʝʞʫ ʪʘ ʚʠʦʢʨʝʤʠʪʠ ʟ ʧʘʢʝʪʘ ʧʝʨʝʜʘʯʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨ SSID.  

ʑʦʙ ʟʨʦʙʠʪʠ ʤʝʨʝʞʫ ʙʽʣʴʰ ʟʘʭʠʱʝʥʦʶ ʫ ʩʪʘʥʜʘʨʪʽ 802.11, ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʘʩʦʮʽʶʚʘʪʠ SSID ʟ ʦʜʥʽʻʶ ʘʙʦ ʙʽʣʴʰʝ ʪʦʯʢʘʤʠ ʜʦʩʪʫʧʫ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ SSID ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʝʛʤʝʥʪ ʤʝʨʝʞʽ, ʪʦʜʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʽʜʪʨʠʤʢʫ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʤʝʨʝʞʽ ʩʧʨʦʱʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʽʜʪʨʠʤʢʠ ʙʝʟʧʝʢʠ 

ʦʜʥʦʛʦ ʩʝʛʤʝʥʪʘ. 
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ɿʘʚʜʘʥʥʷ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 4 

ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʩʢʨʽʥʰʦʪʠ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ 

ʥʘʜʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʧʠʪʘʥʥʷ. ʋ ʮʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʚʠ 

ʥʘʣʘʰʪʫʻʪʝ ʙʝʟʜʨʦʪʦʚʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʱʦʙ ʟʤʽʥʠʪʠ ʧʘʨʦʣʴ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʟʤʽʥʠʪʠ ʪʘ ʥʝ ʪʨʘʥʩʣʶʚʘʪʠ ʩʪʘʥʜʘʨʪʥʠʡ SSID.  

ǒ ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ WPA2 Personal ʷʢ ʤʝʪʦʜ ʟʘʭʠʩʪʫ. 

ǒ ʇʦʢʣʘʜʘʡʪʝʩʷ ʥʘ ʬʽʣʴʪʨʘʮʽʶ MAC ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ. 

ǒ ɺʠʤʢʥʽʪʴ ʚʽʜʜʘʣʝʥʝ ʢʝʨʫʚʘʥʥʷ. 

 

ɿʘʚʘʥʪʘʞʪʝ ʬʘʡʣ Packet Tracer ï Configure Wireless Security.pkt. 

ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ  power  ʥʘ Laptop1, ʱʦʙ ʚʠʤʢʥʫʪʠ ʡʦʛʦ. 

 

ʇʝʨʝʪʷʛʥʽʪʴ  Ethernet  ʧʦʨʪ ʜʦ  ʤʦʜʫʣʽʚ, ʱʦʙ ʚʠʜʘʣʠʪʠ ʡʦʛʦ. 
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ʇʝʨʝʪʷʛʥʽʪʴ ʤʦʜʫʣʴ WPC300N ʫ ʧʦʨʦʞʥʽʡ ʩʣʦʪ ʥʘ Laptop1 ʪʘ 

ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ  power, ʱʦʙ ʟʘʚʘʥʪʘʞʠʪʠ  Laptop1. 

ɿʤʽʥʽʪʴ ʧʘʨʦʣʴ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. 

ʅʘʪʠʩʥʽʪʴ ʥʘ ʙʝʟʜʨʦʪʦʚʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʽ ʚʠʙʝʨʽʪʴ ʢʦʥʬʽʛʫʨʘʮʽʶ  GUI.  

 

ʅʘʪʠʩʥʽʪʴ Administration > Management 

ɿʤʽʥʽʪʴ ʧʘʨʦʣʴ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʥʘ ʙʽʣʴʰ ʩʠʣʴʥʠʡ, ʥʘʧʨʠʢʣʘʜ,  

aC0mpAny3.  ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʥʦʚʠʡ ʧʘʨʦʣʴ ʤʘʻ 8 ʟʥʘʢʽʚ ʟ ʮʠʬʨʘʤʠ 

ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʨʝʛʽʩʪʨʫ, ʘ ʜʝʷʢʽ ʛʦʣʦʩʥʽ ʟʤʽʥʝʥʽ ʥʘ ʮʠʬʨʠ. 

ɺʠʙʝʨʽʪʴ Save Settings ʚʥʠʟʫ ʝʢʨʘʥʘ. 

ɿʤʽʥʽʪʴ ʽʤ'ʷ SSID ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʪʘ ʚʠʤʢʥʽʪʴ ʬʫʥʢʮʽʶ ʪʨʘʥʩʣʷʮʽʾ. 

ʅʘʪʠʩʥʽʪʴ  Wireless  ʪʘ ʟʤʽʥʽʪʴ ʽʤ'ʷ SSID ʥʘ Company.  

ɺʠʙʝʨʽʪʴ  SSID Broadcast ʪʘ ʥʘʪʠʩʥʽʪʴ Disabled. ʅʘʪʠʩʥʽʪʴ Save 

Settings ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ. 
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ʇʝʨʝʚʽʨʪʝ ʪʦʧʦʣʦʛʽʶ ʤʝʨʝʞʽ. ʏʠ ʥʦʫʪʙʫʢ ʚʪʨʘʪʠʚ ʟʚ'ʷʟʦʢ ʟ 

ʙʝʟʜʨʦʪʦʚʠʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ? ʗʢʱʦ ʪʘʢ, ʪʦ ʯʦʤʫ? 

ʅʘʣʘʰʪʫʡʪʝ ʙʝʟʧʝʢʫ WPA2 ʥʘ ʙʝʟʜʨʦʪʦʚʦʤʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ. 

ʇʦʚʝʨʥʽʪʴʩʷ ʥʘ ʚʢʣʘʜʢʫ GUI ʙʝʟʜʨʦʪʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ʅʘʪʠʩʥʽʪʴ  

Wireless> Wireless Security. ɿʤʽʥʽʪʴ ʨʝʞʠʤ ʙʝʟʧʝʢʠ ʥʘ  WPA2 Personal. 

AES ʻ ʥʘʜʽʡʥʠʤ ʜʦʩʪʫʧʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʰʠʬʨʫʚʘʥʥʷ. ɿʘʣʠʰʪʝ ʡʦʛʦ 

ʚʠʙʨʘʥʠʤ. 

ʅʘʣʘʰʪʫʡʪʝ ʧʘʨʦʣʴʥʫ ʬʨʘʟʫ ʷʢ CompWiFi. ʇʨʦʢʨʫʪʽʪʴ ʜʦʥʠʟʫ ʚʽʢʥʘ ʪʘ 

ʥʘʪʠʩʥʽʪʴ Save Settings. 

ʅʘʣʘʰʪʫʡʪʝ Laptop0 ʷʢ ʙʝʟʜʨʦʪʦʚʠʡ ʢʣʽʻʥʪ. 

ʅʘʣʘʰʪʫʡʪʝ Laptop0 ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ, ʥʘʣʘʰʪʦʚʘʥʠʭ ʥʘ ʙʝʟʜʨʦʪʦʚʦʤʫ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ. 

 

1) ɺʠʙʝʨʽʪʴ Laptop0 > Desktop > PC Wireless. 

2) ɺʠʙʝʨʽʪʴ  Profiles> New  ʪʘ ʜʦʜʘʡʪʝ ʙʫʜʴ-ʷʢʝ ʽʤ'ʷ ʜʣʷ ʧʨʦʬʽʣʶ. 
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3) ɺʠʙʝʨʽʪʴ  Advanced Setup  ʫ ʥʠʞʥʴʦʤʫ ʧʨʘʚʦʤʫ ʢʫʪʽ. 

4) ɺʠʙʝʨʽʪʴ ʅʘʟʚʘ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʪʘ ʚʚʝʜʽʪʴ ʥʦʚʝ ʽʤ'ʷ SSID:   

Company. 

5) ʇʨʠʡʤʽʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʝʨʝʞʽ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʚʠʙʨʘʚʰʠ  Next.  

6) ɿʤʽʥʽʪʴ Security ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʘʜʘʶʯʦʛʦ ʩʧʠʩʢʫ ʥʘ WPA2-

Personal ʽ ʚʠʙʝʨʽʪʴ Next. 

7) ɺʚʝʜʽʪʴ ʧʦʧʝʨʝʜʥʴʦ ʟʘʛʘʣʴʥʠʡ ʢʣʶʯ: CompWiFi ʪʘ ʚʠʙʝʨʽʪʴ  Next.  

8) ɿʙʝʨʝʛʪʠ ʧʨʦʬʽʣʴ. 

9) ɺʠʙʝʨʽʪʴ Connect to Network. 

10) ʗʢʱʦ ʥʦʫʪʙʫʢ ʥʝ ʟ'ʻʜʥʘʥʠʡ ʫʩʧʽʰʥʦ, ʧʦʚʝʨʥʽʪʴʩʷ ʜʦ ʧʨʦʬʽʣʶ ʪʘ 

ʨʝʜʘʛʫʡʪʝ ʡʦʛʦ. ʇʝʨʝʚʽʨʪʝ ʚʚʝʜʝʥʥʷ ʥʘʙʦʨʫ ʽʤʝʥʽ SSID ʪʘ ʧʦʧʝʨʝʜʥʴʦ 

ʨʦʟʜʽʣʝʥʦʛʦ ʢʣʶʯʘ. 

ɿʘʢʨʠʡʪʝ ʚʽʢʥʦ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ ʇʂ ʽ ʥʘʪʠʩʥʽʪʴ Command Prompt. 

ɺʚʝʜʽʪʴ ipconfig /all ʽ ʚʽʟʴʤʽʪʴ ʜʦ ʫʚʘʛʠ ʟʥʘʯʝʥʥʷ IP-ʘʜʨʝʩʠ ʪʘ MAC-

ʘʜʨʝʩʠ. 

ʅʘʣʘʰʪʫʡʪʝ WRS1 ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʬʽʣʴʪʨʘʮʽʾ MAC. 

 

ʇʦʚʝʨʥʽʪʴʩʷ ʥʘ ʩʪʦʨʽʥʢʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʝʟʜʨʦʪʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ.  

ʇʝʨʝʡʜʽʪʴ ʜʦ Wireless > Wireless MAC Filter. 
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                 ɺʠʙʝʨʽʪʴ  Enabled ʪʘ Permit PCs listed below to access wireless network. 

ɺʚʝʜʽʪʴ MAC-ʘʜʨʝʩʫ  ʜʣʷ Laptop0  ʫ ʧʦʣʽ  MAC 01: . ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ 

ʪʝ, ʱʦ MAC-ʘʜʨʝʩʘ ʤʘʻ ʙʫʪʠ ʫ ʬʦʨʤʘʪʽ  XX: XX: XX: XX: XX: XX. 

ʇʨʦʢʨʫʪʽʪʴ ʜʦʥʠʟʫ ʚʽʢʥʘ ʪʘ ʥʘʪʠʩʥʽʪʴ  ɿʙʝʨʝʛʪʠ ʧʘʨʘʤʝʪʨʠ. 

ɿʥʦʚʫ ʧʽʜ'ʻʜʥʘʡʪʝ  Laptop0  ʜʦ ʤʝʨʝʞʽ  WRS1. 

ʇʝʨʝʚʽʨʪʝ MAC-ʬʽʣʴʪʨ WRS1. 

ɼʦʜʘʪʠ ʜʨʫʛʠʡ ʥʦʫʪʙʫʢ ʜʦ ʪʦʧʦʣʦʛʽʾ.  

 

ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ  power  ʥʘ ʥʦʚʦʤʫ ʥʦʫʪʙʫʮʽ, ʱʦʙ ʚʠʤʢʥʫʪʠ ʡʦʛʦ ʪʘ 

ʟʘʤʽʥʠʪʠ ʢʘʨʪʢʫ Ethernet ʙʝʟʜʨʦʪʦʚʦʶ. 

ʅʘʣʘʰʪʫʡʪʝ ʥʦʚʠʡ ʥʦʫʪʙʫʢ ʽʟ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʙʝʟʧʝʢʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʙʝʟʜʨʦʪʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. 

ʏʦʤʫ ʚʠ ʥʝ ʤʦʞʝʪʝ ʟʚ'ʷʟʘʪʠʩʴ ʟ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ? 

ɺʠʤʢʥʽʪʴ ʚʽʜʜʘʣʝʥʝ ʢʝʨʫʚʘʥʥʷ ʥʘ ʙʝʟʜʨʦʪʦʚʦʤʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ. 

ʇʝʨʝʚʽʨʪʝ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʥʘ ʙʝʟʜʨʦʪʦʚʦʤʫ 

ʤʘʨhʨʫʪʠʟʘʪʦʨʽ.  ɺʠʙʝʨʽʪʴ Administration > Remote Access.  ʗʢʱʦ ʮʝ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʠʤʢʥʝʥʦ, ʫʚʽʤʢʥʽʪʴ ʡʦʛʦ. 

ɺʠʙʝʨʽʪʴ  Hacker PC  ʪʘ ʚʠʙʝʨʽʪʴ Desktop > Web Browser. ɺʚʝʜʽʪʴ ʘʜʨʝʩʫ  

192.31.7.100  ʪʘ ʥʘʪʠʩʥʽʪʴ Go. ɺʘʤ ʩʣʽʜ ʧʦʜʘʪʠ ʟʘʧʠʪ ʥʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨ 

ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʴ.  ɺʚʝʜʽʪʴ ʜʽʡʩʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʽ ʚʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʙʝʟʜʨʦʪʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ.  

ʇʦʚʝʨʥʽʪʴʩʷ ʥʘ ʩʪʦʨʽʥʢʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʙʝʟʜʨʦʪʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ.  
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ʇʝʨʝʡʜʽʪʴ ʥʘʟʘʜ ʜʦ Administration > Management  ʪʘ ʧʨʦʢʨʫʪʽʪʴ ʫʥʠʟ ʜʦ 

Remote Management. ɺʠʙʝʨʽʪʴ  Disabled ʪʘ ʥʘʪʠʩʥʽʪʴ  Save Settings ʫ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʮʴʦʛʦ ʝʢʨʘʥʘ. 

ʇʦʚʝʨʥʽʪʴʩʷ ʜʦ Hacker PC  ʽ ʚʠʙʝʨʽʪʴ Desktop > Web Browser. ɺʚʝʜʽʪʴ ʘʜʨʝʩʫ  

192.31.7.100.  ɺʠ ʙʽʣʴʰʝ ʥʝ ʟʤʦʞʝʪʝ ʧʽʜʢʣʶʯʘʪʠʩʷ ʯʝʨʝʟ ʚʝʙʙʨʘʫʟʝʨ. 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ɼʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨ SSID? 

2. ʗʢ ʟʨʦʙʠʪʠ ʤʝʨʝʞʫ ʙʽʣʴʰ ʟʘʭʠʱʝʥʦʶ ʫ ʩʪʘʥʜʘʨʪʽ 802.11? 

3. ʗʢʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʜʣʷ ʤʝʨʝʞʽ ɯʦʊ ʚʠ ʟʥʘʻʪʝ? 

 

 

 

ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ  5.  

ʇʈʆɭʂʊʋɺɸʅʅʗ ʄɽʈɽɾɯ ɼʃʗ ʈʆɿʋʄʅʆɻʆ ɹʋɼʀʅʂʋ ʊɸ 

ʇʈʆɻʈɸʄʋɺɸʅʅʗ ʇʈʀʉʊʈʆɰɺ ɯʆʊ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʟʛʽʜʥʦ ʩʮʝʥʘʨʽʶ ʪʘ 

ʥʘʣʘʰʪʫʚʘʪʠ ʧʨʠʩʪʨʦʾ IoT ʜʣʷ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫ ʤʝʨʝʞʽ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ 

ʤʝʨʝʞʝʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʅʘʣʘʰʪʫʚʘʪʠ DHCP, WLAN ʪʘ DNS-ʩʝʨʚʝʨ,  

ʟʜʽʡʩʥʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘʣʘʰʪʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ɯʦʊ.           

ʊʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʉʝʨʝʜʦʚʠʱʝ ʤʦʜʝʣʶʚʘʥʥʷ ʈacket ʊracer ʤʽʩʪʠʪʴ ʢʽʣʴʢʘ ʧʽʜʢʘʪʝʛʦʨʽʡ 

ʨʦʟʫʤʥʠʭ ʨʝʯʝʡ: ʜʽʤ, ʨʦʟʫʤʥʝ ʤʽʩʪʦ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʽ ʝʣʝʢʪʨʦʤʝʨʝʞʘ, ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ IoT ʜʣʷ ʟʘʚʦʜʫ. ʉʠʩʪʝʤʘ ʚʽʜʩʪʝʞʝʥʥʷ ʧʘʢʝʪʽʚ ʪʘʢʦʞ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʣʘʪ ï  ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ (MCU-PT) ʽ ʦʜʥʦʧʣʘʪʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ 

(SBC-PT), ʘ ʪʘʢʦʞ ʧʨʠʚʦʜʽʚ ʪʘ ʜʘʪʯʠʢʽʚ. ʇʘʨʘʤʝʪʨʘʤʠ ɯʥʪʝʨʥʝʪʫ ʚ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ  ̒ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʥʘʙʦʨʫ ʙʝʟʜʨʦʪʦʚʠʭ ʧʦʩʣʫʛ (SSID) ʽ ʧʘʨʦʣʴ. ʅʘ 

ʚʩʽʭ ʙʝʟʜʨʦʪʦʚʠʭ ʧʨʠʩʪʨʦʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʥʘʢʦʚʽ ʧʘʨʘʤʝʪʨʠ SSID, 

ʧʘʨʦʣʷ ʪʘ ʧʨʦʪʦʢʦʣʫ ʜʠʥʘʤʽʯʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʭʦʩʪʘ (DHCP), ʪʦʜʽ ʷʢ ʣʦʢʘʣʴʥʠʡ 

ʩʝʨʚʝʨ ʚʠʢʦʨʠʩʪʦʚʫ ̒ʩʪʘʪʠʯʥʫ IP-ʘʜʨʝʩʫ. ʉʪʘʪʠʯʥʽ IP-ʘʜʨʝʩʠ ʛʘʨʘʥʪʫʶʪʴ, ʱʦ ʚ 
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ʨʘʟʽ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ WLAN IP-ʘʜʨʝʩʘ ʩʝʨʚʝʨʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʟʤʽʥʥʦʶ, ʽ ʥʝ ʧʦʪʨʽʙʥʦ  ʧʦʚʪʦʨʥʦ ʥʘʣʘʰʪʫʚʘʪʠ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʧʨʠʟʥʘʯʘʶʪʴ ʥʦʚʽ 

IP-ʘʜʨʝʩʠ ʩʝʨʚʝʨʘ IoT. ʉʝʨʚʝʨ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʬʽʩʫ ʥʘʜʘʻ ʧʦʩʣʫʛʠ DHCP, IoT ʽ 

DNS. ʎʽ ʬʫʥʢʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʩʠʤʫʣʷʮʽʾ 

IoT, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʨʦʟʤʽʱʝʥʥʶ ʜʦʤʘʰʥʴʦʾ ʩʪʦʨʽʥʢʠ IoT, ʜʝ ʢʽʥʮʝʚʽ 

ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʧʽʜʢʣʶʯʘʪʠʩʷ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤ. 

ʉʣʫʞʙʘ DNS ʜʦʧʦʤʘʛʘʻ ʧʝʨʝʚʝʩʪʠ URL-ʘʜʨʝʩʫ ʜʦʤʘʰʥʴʦʾ ʩʪʦʨʽʥʢʠ IoT ʚ IP-

ʘʜʨʝʩʫ ʩʝʨʚʝʨʘ IoT. 

ʉʤʘʨʪ-ʧʨʠʩʪʨʦʾ ʚʽʜʜʘʣʝʥʦ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʚʝʨʘ IoT. 

ʇ̔ ʜʢʣʶʯʝʥʥʷ IoT ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʝʨʝʚʽʨʷʪʠ ʩʪʘʥ ʨʦʟʫʤʥʠʭ ʧʨʠʩʪʨʦʾʚ 

IoT ʥʘ ʜʦʤʘʰʥʽʡ ʩʪʦʨʽʥʮʽ ʙʨʘʫʟʝʨʘ IoT. ɼʦʤʘʰʥʷ ʩʪʦʨʽʥʢʘ ʙʨʘʫʟʝʨʘ IoT 

ʚʽʜʦʙʨʘʞʘʻ ʩʧʠʩʦʢ ʨʦʟʫʤʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʾʭ ʩʪʘʥ ʪʘ 

ʚʽʜʜʘʣʝʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʨʠʩʪʨʦʷʤʠ. ʃʦʛʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʩʤʘʨʪ-ʧʨʠʩʪʨʦʷʤʠ 

ʪʘʢʦʞ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʛʦʣʦʚʥʦʾ ʜʦʤʘʰʥʴʦʾ ʩʪʦʨʽʥʢʠ 

IoT. ʈʝʞʠʤ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʩʝʨʝʜʦʚʠʱʘ ʤʦʜʝʣʶʚʘʥʥʷ  ʈacket ʊracer ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʤʝʨʝʞʫ ʧʽʜ ʤʝʨʝʞʝʶ, ʧʽʜʢʣʶʯʘʪʠ ʧʨʠʩʪʨʦʾ IoT ʽ 

ʚʠʟʥʘʯʘʪʠ ʣʦʛʽʢʫ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ IoT. ʃʠʰʝ ʚ ʨʝʞʠʤʽ ʩʠʤʫʣʷʮʽʾ ʤʦʞʥʘ 

ʧʽʜʪʚʝʨʜʠʪʠ, ʱʦ ʤʝʨʝʞʝʚʠʡ ʨʽʚʝʥʴ ʟʚôʷʟʢʫ ʜʽʡʩʥʦ ʚʽʜʙʫʚʩʷ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ.  

ʋ ʨʝʞʠʤʽ ʩʠʤʫʣʷʮʽʾ ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ ʧʘʢʝʪʥʠʡ ʪʨʘʬʽʢ ʤʽʞ ʚʫʟʣʘʤʠ ʪʘ 

ʧʨʠʩʪʨʦʷʤʠ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ ʧʽʜʢʣʶʯʝʥʥʷ, ʧʨʦʪʦʢʦʣʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʪʘ ʽʥʰʫ 

ʤʝʨʝʞʝʚʫ ʣʦʛʽʢʫ. ʎʝʡ ʨʝʞʠʤ ʜʦʧʦʤʘʛʘʻ ʬʽʟʠʯʥʦ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʪʘ ʫʩʫʥʫʪʠ 

ʥʝʧʦʣʘʜʢʠ ʙʫʜʴ-ʷʢʦʾ ʤʝʨʝʞʽ, ʥʘʧʨʠʢʣʘʜ, ʥʘʣʘʰʪʫʚʘʪʠ ping. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞʽ ʜʣʷ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʪʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ɯʦʊ. 

ʋ ʩʝʨʝʜʦʚʠʱʽ Cisco Packet Tracer ʩʪʚʦʨʶʻʤʦ ʥʦʚʠʡ ʧʨʦʻʢʪ ʪʘ 

ʥʘʣʘʰʪʦʚʫʻʤʦ ʟʘʜʥʽʡ ʬʦʥ: ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʠʥʢʫ, ʥʘ ʷʢʠʡ ʧʦʪʽʤ ʙʫʜʫʪʴ 

ʜʦʜʘʚʘʪʠʩʴ ʨʦʟʫʤʥʽ ʧʨʠʩʪʨʦʾ. ʇʽʩʣʷ ʮʴʦʛʦ ʜʦʜʘʻʤʦ ʧʦʯʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ 

ʜʦʤʘʰʥʴʦʾ ʤʝʨʝʞʽ, ʘ ʩʘʤʝ: ʙʝʟʜʨʦʪʦʚʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʜʚʘ ʩʝʨʚʝʨʠ ï ʜʣʷ DNS 

ʪʘ IoT, ʧʣʘʥʰʝʪ. ʈʝʟʫʣʴʪʘʪ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.1. 
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ʈʠʩ. 5.1. ɼʦʜʘʚʘʥʥʷ ʙʝʟʜʨʦʪʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʧʣʘʥʰʝʪʫ ʪʘ ʩʝʨʚʝʨʽʚ 

ɼʦʜʘʻʤʦ ʙʝʟʜʨʦʪʦʚʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʜʣʷ ʷʢʦʛʦ ʥʘʣʘʰʪʦʚʫʻʤʦ WLAN 

ʚʜ̔ʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʙʝʟʧʝʢʠ: ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʘʩʪʫʧʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ 

ʤʝʨʝʞʽ SSID: Private_House_Network. ʊʠʧ ʘʚʪʦʨʠʟʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʡʙʽʣʴʰ 

ʟʘʭʠʱʝʥʠʡ ï WPA2-PSK. ʇʘʨʦʣʴ ʜʣʷ ʤʝʨʝʞʽ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʠʡ: 

SeCret_KeY_735$!&. ʊʠʧ ʰʠʬʨʫʚʘʥʥʷ ï AES. ʈʝʟʫʣʴʪʘʪʠ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.2. 

ɺ̔ ʜʢʨʠʻʤʦ GUI ʙʝʟʜʨʦʪʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʪʦʙʪʦ ʡʦʛʦ ʛʨʘʬʽʯʥʠʡ 

ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ. ʅʘ ʨʠʩ. 5.3 ʚʠʜʥʦ, ʱʦ ʩʝʨʚʽʩ DHCP 

ʫʚʽʤʢʥʝʥʠʡ, ʘ ʩʘʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʤʘʻ ʘʜʨʝʩʫ 192.168.0.1 ʪʘ ʤʘʩʢʫ ʧʽʜʤʝʨʝʞʽ 

225.225.225.0. ɸʜʨʝʩʠ DHCP ʚʠʜʽʣʷʶʪʴʩʷ ʟ 192.168.0.100 ʧʦ 192.168.0.149. 
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ʈʠʩ. 5.2. ɹʘʟʦʚʝ ʥʘʣʘʰʪʫʚʘʥʥʷ WLAN ʜʣʷ ʙʝʟʜʨʦʪʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 

 

ʈʠʩ. 5.3. ɹʘʟʦʚʝ ʥʘʣʘʰʪʫʚʘʥʥʷ WLAN ʜʣʷ ʙʝʟʜʨʦʪʦʚʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 
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ʆʢʨʽʤ ʮʴʦʛʦ, ʧʝʨʝʚʽʨʠʤʦ, ʯʠ ʥʘʣʘʰʪʫʚʘʥʥʷ WLAN ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʘʚʠʣʴʥʦ (ʨʠʩ. 5.4). ʊʘʢʦʞ ʧʝʨʝʚʽʨʠʤʦ, ʱʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʜʣʷ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ, ʘ ʩʘʤʝ ʧʘʨʦʣʴ, ʪʠʧ ʰʠʬʨʫʚʘʥʥʷ 

ï ʪʝʞ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʘʚʠʣʴʥʦ (ʨʠʩ. 5.5). ʗʢ ʙʘʯʠʤʦ, ʚʩʝ ʚʽʜʧʦʚʽʜʘʻ ʪʦʤʫ, ʱʦ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʧʝʨʝʜʥʴʦ ʯʝʨʝʟ ʥʘʣʘʰʪʫʚʘʥʥʷ. 

 

ʈʠʩ. 5.4. ʅʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 

 

ʈʠʩ. 5.5. ʅʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 

ʊʘʢʦʞ ʧʝʨʝʚʽʨʠʤʦ, ʯʠ ʤʘʻ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʘʨʦʣʴ, ʪʘ ʯʠ 

ʚʠʤʢʥʫʪʦ ʚʽʜʜʘʣʝʥʝ ʢʝʨʫʚʘʥʥʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ (ʨʠʩ. 5.6). ʗʢ ʙʘʯʠʤʦ, ʚʩʽ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʘʚʠʣʴʥʦ. 
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ʈʠʩ. 5.6. ɹʝʟʧʝʢʦʚʽ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʣʘʰʪʦʚʫʻʤʦ ʜʚʘ ʩʝʨʚʝʨʠ, ʧʽʜʧʠʩʫʻʤʦ ʾʭ ʷʢ DNS ʪʘ IoT 

ʩʝʨʚʝʨʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʢʦʥʫʚʘʪʠʤʫʪʴ ʚʽʜʧʦʚʽʜʥʽ ʬʫʥʢʮʽʾ. 

 ʇʦʪʽʤ ʾʭ ʧʽʜʢʣʶʯʘʻʤʦ ʜʦ ʜʦʤʘʰʥʴʦʛʦ ʤʘʨʨhʫʪʠʟʘʪʦʨʘ ʢʘʙʝʣʝʤ, 

ʨʝʟʫʣʴʪʘʪ ʮʴʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.7.  

ʇʽʩʣʷ ʮʴʦʛʦ ʜʣʷ ʦʙʦʭ ʩʝʨʚʝʨʽʚ ʥʘʣʘʰʪʦʚʫʻʤʦ ʩʪʘʪʠʯʥʫ IP-ʘʜʨʝʩʫ. ɼʣʷ 

DNS ʩʝʨʚʝʨʘ ʚʩʪʘʥʦʚʣʶʻʤʦ ʩʪʘʪʠʯʥʫ IP-ʘʜʨʝʩʫ 192.168.0.10 ʪʘ ʤʘʩʢʫ ʧʽʜʤʝʨʝʞʽ 

225.225.225.0 (ʨʠʩ. 5.8).  

ɼʣ ̫IoT ʩʝʨʚʝʨʘ ʚʩʪʘʥʦʚʣʶʻʤʦ ʩʪʘʪʠʯʥʫ IP-ʘʜʨʝʩʫ 192.168.0.20 ʪʘ ʤʘʩʢʫ 

ʧʽʜʤʝʨʝʞʽ 225.225.225.0 (ʨʠʩ. 5.9). 
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ʈʠʩ. 5.7. ʇʽʜʢʣʶʯʝʥʥʷ ʩʝʨʚʝʨʽʚ ʢʘʙʝʣʝʤ ʜʦ ʜʦʤʘʰʥʴʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 

 

ʈʠʩ. 5.8. ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʪʘʪʠʯʥʦʾ IP-ʘʜʨʝʩʠ ʜʣʷ DNS ʩʝʨʚʝʨʘ 
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ʈʠʩ. 5.9. ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʪʘʪʠʯʥʦ ʾIP-ʘʜʨʝʩʠ ʜʣʷ IoT ʩʝʨʚʝʨʘ 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʟʘʜʘʥʦ ʩʪʘʪʠʯʥʽ ʘʜʨʝʩʠ ʜʣʷ ʩʝʨʚʝʨʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ DNS 

ʩʝʨʚʝʨʘ, ʤʦʞʝʤʦ ʥʘʣʘʰʪʫʚʘʪʠ ʘʜʨʝʩʫ DNS ʩʝʨʚʝʨʘ ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ. ɼʣʷ 

ʮʴʦʛʦ ʚʽʜʢʨʠʻʤʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʪʘ ʚ 

ʥʘʣʘʰʪʫʚʘʥʥʷʭ DHCP ʚʩʪʘʥʦʚʠʤʦ ʘʜʨʝʩʫ ʩʪʘʪʠʯʥʦʛʦ DNS 192.168.0.10  ̔

ʟʙʝʨʝʞʝʤʦ ʥʘʣʘʰʪʫʚʘʥʥʷ (ʨʠʩ. 5.10). ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʠ ʥʘʣʘʰʪʫʚʘʣʠ ʘʜʨʝʩʫ DNS 

ʩʝʨʚʝʨʘ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. 

ɼʣʷ ʦʙʦʭ ʩʝʨʚʝʨʽʚ, ʪʦʙʪʦ ʜʣʷ DNS ʪʘ ʜʣʷ IoT, ʥʘʣʘʰʪʫʻʤʦ ʘʜʨʝʩʫ ʰʣʶʟʫ 

ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʪʘ DNS ʩʝʨʚʝʨ. ɸʜʨʝʩʫ ʰʣʶʟʫ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʠʤʦ 

ʷʢ 192.168.0.1 ï ʙʦ ʮʝ ʘʜʨʝʩʘ ʜʦʤʘʰʥʴʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʘ ʘʜʨʝʩʫ DNS 

ʩʝʨʚʝʨʫ ʚʩʪʘʥʦʚʠʤʦ ʷʢ 192.168.0.10 ï ʙʦ ʮʝ  ̒ʩʪʘʪʠʯʥʦ  ʁʘʜʨʝʩʦ ʁʮʴʦʛʦ ʩʝʨʚʝʨʫ. 

ɺʠʱʝʩʢʘʟʘʥʝ ʙʫʣʦ ʥʘʣʘʰʪʦʚʘʥʦ ʜʣʷ ʦʙʠʜʚʦʭ ʩʝʨʚʝʨʽʚ, ʨʝʟʫʣʴʪʘʪ ʮʴʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.11 ʪʘ ʨʠʩ. 5.12. 
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ʈʠʩ. 5.10. ʅʘʣʘʰʪʫʚʘʥʥʷ DNS ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 

 

ʈʠʩ. 5.11. ʅʘʣʘʰʪʫʚʘʥʥʷ ʰʣʶʟʫ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʣʷ DNS ʩʝʨʚʝʨʫ 
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ʈʠʩ. 5.12. ʅʘʣʘʰʪʫʚʘʥʥʷ ʰʣʶʟʫ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʣʷ IoT ʩʝʨʚʝʨʫ 

ɺʽʜʢʨʠʻʤʦ ʥʘʣʘʰʪʫʚʘʥʥʷ DNS ʩʝʨʚʝʨʫ ʪʘ ʧʝʨʝʡʜʝʤʦ ʜʦ ʩʝʨʚʽʩʽʚ. 

ɺʽʜʢʣʶʯʠʤʦ ʫʩʽ ʩʝʨʚʽʩʠ, ʦʢʨʽʤ DNS. DNS ʩʝʨʚʽʩ ʧʝʨʝʚʝʜʝʤʦ ʫ ʚʚʽʤʢʥʫʪʠʡ ʩʪʘʥ. 

ʇʦʪʽʤ ʜʦʜʘʻʤʦ ʥʦʚʠʡ A Record ʟ ʽʤʝʥʝʤ my.home.net ʪʘ ʘʜʨʝʩʦ ʁ192.168.0.20. 

ɿʙʝʨʽʛʘʻʤʦ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʨʝʟʫʣʴʪʘʪ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.13.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʜʦʜʘʣʠ ʽʤôʷ my.home.net, ʟʘ ʷʢʠʤ ʙʫʜʝ ʚʽʜʢʨʠʚʘʪʠʩʴ IP-

ʘʜʨʝʩʘ 192.168.0.20, ʪʦʙʪʦ ʘʜʨʝʩʘ IoT ʩʝʨʚʝʨʫ. 

 

ʈʠʩ. 5.13. ʅʘʣʘʰʪʫʚʘʥʥʷ DNS ʪʘ ʚʚʝʜʝʥʥʷ ʽʤôʷ ʜʣʷ IoT ʩʝʨʚʝʨʫ 
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ʊʝʧʝʨ ʚʽʜʢʨʠʻʤʦ ʥʘʣʘʰʪʫʚʘʥʥʷ IoT ʩʝʨʚʝʨʫ, ʪʘ ʧʝʨʝʡʜʝʤʦ ʜʦ ʩʝʨʚʽʩʽʚ. 

ɺʽʜʢʣʶʯʠʤʦ ʫʩʽ ʩʝʨʚʽʩʠ, ʦʢʨʽʤ IoT. IoT ʩʝʨʚʽʩ ʧʝʨʝʚʝʜʝʤʦ ʫ ʚʚʽʤʢʥʫʪʠʡ ʩʪʘʥ. 

ɿʙʝʨʽʛʘʻʤʦ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʨʝʟʫʣʴʪʘʪ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.14.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʩʝʨʚʽʩ IoT ʥʘ ʮʴʦʤʫ ʩʝʨʚʝʨʽ, ʪʝʧʝʨ ʜʦ ʥʴʦʛʦ 

ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʥʦʚʽ IoT ʧʨʠʩʪʨʦʾ ʪʘ ʧʝʨʝʛʣʷʜʘʪʠ ʾʭ ʩʪʘʥ ʘʙʦ ʢʝʨʫʚʘʪʠ ʥʠʤʠ ʟʘ 

ʘʜʨʝʩʦʶ my.home.net. 

 

ʈʠʩ. 5.14. ʅʘʣʘʰʪʫʚʘʥʥʷ IoT ʩʝʨʚʽʩʫ 

ʇʽʜʢʣʶʯʠʤʦ ʧʣʘʥʰʝʪ ʜʦ ʜʦʤʘʰʥʴʦʾ ʤʝʨʝʞʽ. ɼʣʷ ʮʴʦʛʦ ʚʚʝʜʝʤʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ WLAN ʨʘʟʦʤ ʟ SSID ʪʘ ʧʘʨʦʣʝʤ (ʨʠʩ. 5.15). ʊʘʢʦʞ ʚʩʪʘʥʦʚʠʤʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ DHCP (ʨʠʩ. 5.16). 

ʊʝʧʝʨ ʤʦʞʥʘ ʩʧʨʦʙʫʚʘʪʠ ʧʽʜʢʣʶʯʠʪʠʩʴ ʟʘ ʘʜʨʝʩʦʶ my.home.net ʟ 

ʧʣʘʥʰʝʪʫ. ʆʩʢʽʣʴʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʱʝ ʥʝʤʘʻ, ʪʦ ʟʘʨʝʻʩʪʨʫʻʤʦ ʥʦʚʦʛʦ 

admin/admin, ʨʝʟʫʣʴʪʘʪ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.17. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʜʢʨʠʻʪʴʩʷ 

ʧʦʨʦʞʥʽʡ ʩʧʠʩʦʢ ʧʨʠʩʪʨʦʾʚ IoT (ʨʠʩ. 5.18) ï ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʝ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʧʨʘʚʠʣʴʥʦ. ʊʦʤʫ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ ï ʜʦʜʘʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ 

IoT. 
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ʈʠʩ. 5.15. ʅʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʜʣʷ ʧʣʘʥʰʝʪʫ 

 

ʈʠʩ. 5.16. ʅʘʣʘʰʪʫʚʘʥʥʷ DHCP ʜʣʷ ʧʣʘʥʰʝʪʫ 
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ʈʠʩ. 5.17. ʈʝʻʩʪʨʘʮʽʷ ʚ ʩʝʨʚʽʩʽ IoT ʟ ʧʣʘʥʰʝʪʫ 

 

ʈʠʩ. 5.18. ʉʧʠʩʦʢ ʧʨʠʩʪʨʦʾʚ IoT 

 ʇʨʠʢʣʘʜ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʦʜʦʶ 

ɼʦʜʘ̒ʤʦ ʫ ʩʝʨʝʜʦʚʠʱʝ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʩʪʫʧʥʽ ʧʨʠʩʪʨʦʾ: ʩʠʨʝʥʫ, ʜʘʪʯʠʢ 

ʨʽʚʥʷ ʚʦʜʠ, ʟʣʠʚ ʚʦʜʠ, ʧʦʣʠʚʘʣʴʥʠʢ ʜʣʷ ʛʘʟʦʥʫ ʪʘ ʧʨʦʛʨʘʤʦʚʘʥʫ ʧʣʘʪʫ MCU 

(ʨʠʩ. 5.19). ʅʘʣʘʰʪʫʻʤʦ ʜʣʷ ʚʩʽʭ ʜʦʜʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʢʨʽʤ MCU, ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ WLAN. ʊʘʢʦʞ ʥʘʣʘʰʪʫʻʤʦ ʜʣʷ ʚʩʽʭ IoT ʧʨʠʩʪʨʦʾʚ ʩʝʨʚʝʨ 

IoT, ʘ ʩʘʤʝ ʚʩʪʘʥʦʚʠʤʦ ʘʜʨʝʩʫ ʩʝʨʚʝʨʫ my.home.net, ʽʤôʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʴ 

ï admin ʪʘ admin ʚʽʜʧʦʚʽʜʥʦ,  ̔ ʥʘʪʠʩʥʝʤʦ ʢʥʦʧʢʫ ʧʽʜʢʣʶʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.20. ʊʘʢʦʞ ʟôʻʜʥʘʻʤʦ ʩʠʨʝʥʫ  ̔ʟʣʠʚ ʚʦʜʠ ʢʘʙʝʣʝʤ ʟ ʧʣʘʪʦʶ 

MCU. ʉʠʨʝʥʫ ʧʽʜôʻʜʥʘʻʤʦ ʜʦ ʮʠʬʨʦʚʦʛʦ ʧʽʥʫ ʟ ʥʦʤʝʨʦʤ 0 ʥʘ ʧʣʘʪʽ MCU, ʘ ʟʣʠʚ 

ʚʦʜʠ ʧʽʜôʻʜʥʘʻʤʦ ʜʦ ʮʠʬʨʦʚʦʛʦ ʧʽʥʫ ʟ ʥʦʤʝʨʦʤ 1 ʥʘ ʧʣʘʪʽ MCU. ɿʯʠʪʫʚʘʪʠ 

ʨʽʚʝʥʴ ʚʦʜʠ ʙʫʜʝʤʦ ʟʽ ʟʤʽʥʥʦʾ ʩʝʨʝʜʦʚʠʱʘ "Water Level". ʈʝʟʫʣʴʪʘʪ ʟôʻʜʥʘʥʥʷ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.21. 
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ʈʠʩ. 5.19. ɼʦʜʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʚʦʜʠ 

 

ʈʠʩ. 5.20. ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʚʝʨʫ IoT ʜʣʷ ʧʨʠʩʪʨʦʾʚ 
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ʈʠʩ. 5.21. ɿôʻʜʥʘʥʥʷ ʫʧʨʘʚʣʷʶʯʠʭ ʧʨʠʩʪʨʦʾʚ IoT ʟ ʧʣʘʪʦʶ MCU 

ʅʘʧʠʰʝʤʦ ʢʦʜ ʣʦʛ̔ʢʠ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʚʦʜʠ ʜʣʷ ʧʣʘʪʠ MCU ʥʘ ʤʦʚʽ 

JavaScript.  

ʇʨʠ ʨʽʚʥʽ ʙʽʣʴʰʝ 20 ʩʤ, ʫʚʽʤʢʥʝʤʦ ʩʠʨʝʥʫ ʪʘ ʟʣʠʚ ʚʦʜʠ. ʗʢ ʪʽʣʴʢʠ ʨʽʚʝʥʴ 

ʚʦʜʠ ʚʧʘʚ ʥʠʞʯʝ 0.01 ʩʤ, ʪʦ ʩʠʨʝʥʘ ʚʠʤʠʢʘʻʪʴʩʷ  ̔ʟʣʠʚ ʚʦʜʠ ʪʝʞ.  

ʂʦʜ ʧʨʦʛʨʘʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.22. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʪʠ MCU ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.23. 
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ʈʠʩ. 5.22. ʂʦʜ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʨʽʚʥʷ ʚʦʜʠ ʜʣʷ ʧʣʘʪʠ MCU 

 

ʈʠʩ. 5.23. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʚʦʜʠ 
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          ʇʨʠʢʣʘʜ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ 

ɼʦʜʘʤʦ ʥʘʩʪʫʧʥʽ ʧʨʠʩʪʨʦʾ ʚ ʩʝʨʝʜʦʚʠʱʝ ʤʦʜʝʣʶʚʘʥʥʷ: ʜʘʪʯʠʢ ʜʠʤʫ, 

ʜʘʪʯʠʢ ʚʦʛʥʶ, ʧʦʞʝʞʥʠʡ ʧʦʣʠʚʘʣʴʥʠʢ ʪʘ ʜʚʽ ʧʨʦʛʨʘʤʦʚʘʥʽ ʧʣʘʪʠ MCU 

(ʨʠʩ. 5.24). 

 

ʈʠʩ. 5.24. ɼʦʜʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ 

ʅʘʣʘʰʪʫʻʤʦ ʜʣʷ ʚʩʽʭ ʜʦʜʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʢʨʽʤ ʧʣʘʪ MCU, ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ WLAN. ʊʘʢʦʞ ʥʘʣʘʰʪʫʻʤʦ ʜʣʷ ʚʩʽʭ IoT ʧʨʠʩʪʨʦʾʚ ʩʝʨʚʝʨ 

IoT, ʘ ʩʘʤʝ ʚʩʪʘʥʦʚʠʤʦ ʘʜʨʝʩʫ ʩʝʨʚʝʨʫ my.home.net, ʽʤôʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʴ 

ï admin ʪʘ admin ʚʽʜʧʦʚʽʜʥʦ,  ̔ʥʘʪʠʩʥʝʤʦ ʢʥʦʧʢʫ ʧʽʜʢʣʶʯʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʜʚʽ ʩʠʩʪʝʤʠ ʭʦʯʫʪʴ ʚʢʣʶʯʘʪʠ ʩʠʨʝʥʫ, ʘ ʩʠʨʝʥʘ ʦʜʥʘ  ̔ʧʦʨʪ ʚ 

ʩʠʨʝʥʠ ʣʠʰʝ ʦʜʠʥ, ʪʦ ʙʫʣʦ ʜʦʜʘʥʦ ʱʝ ʦʜʥʫ ʧʣʘʪʫ, ʷʢʘ ʧʨʠʡʤʘʪʠʤʝ ʜʚʘ ʚʭʦʜʠ,  ̔

ʚʠʜʘʚʘʪʠʤʝ ʦʜʠʥ ʨʝʟʫʣʴʪʫʶʯʠʡ ʚʠʭʽʜ ʟʘ ʧʨʠʥʮʠʧʦʤ ɸɹʆ. ʊʦʙʪʦ ʧʨʠ 

ʩʧʨʘʮʶʚʘʥʥʽ ʢʨʠʪʠʯʥʦʛʦ ʨʽʚʥʷ ʚʦʜʠ ʘʙʦ ʧʦʞʝʞʽ, ʩʠʨʝʥʘ ʙʫʜʝ ʚʢʣʶʯʘʪʠʩʴ. 
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ɿôʻʜʥʘʻʤʦ ʜʘʪʯʠʢ ʚʦʛʥʶ ʪʘ ʧʦʞʝʞʥʠʡ ʧʦʣʠʚʘʣʴʥʠʢ ʢʘʙʝʣʝʤ ʟ ʧʣʘʪʦʶ 

MCU.  

ɼʘʪʯʠʢ ʚʦʛʥʶ ʧʽʜôʻʜʥʘʻʤʦ ʜʦ ʮʠʬʨʦʚʦʛʦ ʧʽʥʫ ʟ ʥʦʤʝʨʦʤ 0 ʥʘ ʧʣʘʪʽ MCU, 

ʘ ʧʦʞʝʞʥʠʡ ʧʦʣʠʚʘʣʴʥʠʢ ʧʽʜôʻʜʥʘʻʤʦ ʜʦ ʮʠʬʨʦʚʦʛʦ ʧʽʥʫ ʟ ʥʦʤʝʨʦʤ 1 ʥʘ ʧʣʘʪʽ 

MCU. ɼʘʥʫ ʧʣʘʪʫ MCU ʮʠʬʨʦʚʠʤ ʧʽʥʦʤ 2 ʟôʻʜʥʘʻʤʦ ʟ ʧʣʘʪʦʶ ʢʦʥʪʨʦʣʝʨʘ 

ʩʠʨʝʥʠ ʜʦ ʮʠʬʨʦʚʦʛʦ ʧʽʥʫ 1.  

ʇʣʘʪʫ MCU ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʚʦʜʠ ʮʠʬʨʦʚʠʤ ʧʽʥʦʤ 0 ʟôʻʜʥʘʻʤʦ ʟ ʧʣʘʪʦʶ 

ʢʦʥʪʨʦʣʝʨʘ ʩʠʨʝʥʠ ʜʦ ʮʠʬʨʦʚʦʛʦ ʧʽʥʫ 2.  

ʇʣʘʪʫ ʢʦʥʪʨʦʣʝʨʘ ʩʠʨʝʥʠ ʮʠʬʨʦʚʠʤ ʧʽʥʦʤ 0 ʟôʻʜʥʘʻʤʦ ʟ ʩʠʨʝʥʦʶ. 

ɿʯʠʪʫʚʘʪʠ ʨʽʚʝʥʴ ʜʠʤʫ ʙʫʜʝʤʦ ʟʽ ʟʤʽʥʥʦʾ ʩʝʨʝʜʦʚʠʱʘ "Smoke". 

 ʈʝʟʫʣʴʪʘʪ ʟôʻʜʥʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.25. 

 

ʈʠʩ. 5.25. ɿôʻʜʥʘʥʥʷ ʫʧʨʘʚʣʷʶʯʠʭ ʧʨʠʩʪʨʦʾʚ IoT ʟ ʧʣʘʪʦʶ MCU 
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ʈʠʩ. 5. 26. ʂʦʜ ʢʦʥʪʨʦʣʝʨʘ ʩʠʨʝʥʠ ʜʣʷ ʧʣʘʪʠ MCU 

ʂʦʜ ʣʦʛʽʢʠ ʢʦʥʪʨʦʣʝʨʘ ʩʠʨʝʥʠ ʜʣʷ ʧʣʘʪʠ MCU ʥʘ ʤʦʚʽ JavaScript 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.26. 

ʅʘʧʠʰʝʤʦ ʢʦʜ ʣʦʛʽʢʠ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ ʜʣʷ ʧʣʘʪʠ MCU ʥʘ ʤʦʚʽ 

JavaScript. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚʦʛʥʶ ʘʙʦ ʷʢʱʦ ʨʽʚʝʥʴ ʜʠʤʫ ʙʽʣʴʰʝ 0.10, ʪʦ 

ʚʤʠʢʘʻʪʴʩʷ ʩʠʨʝʥʘ ʪʘ ʧʦʞʝʞʥʠʡ ʧʦʣʠʚʘʣʴʥʠʢ.  

ʗʢ ʪʽʣʴʢʠ ʚʦʛʦʥʴ ʟʥʠʢ ʪʘ ʨʽʚʝʥʴ ʜʠʤʫ ʚʧʘʚ ʥʠʞʯʝ 0.0001, ʪʦ ʩʠʨʝʥʘ 

ʚʠʤʠʢʘʻʪʴʩʷ  ̔ʧʦʞʝʞʥʠʡ ʧʦʣʠʚʘʣʴʥʠʢ ʪʝʞ. ʂʦʜ ʜʣʷ ʪʘʢʦʛʦ ʩʮʝʥʘʨʽʶ ʟʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ. 5.27. 

ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʣʘʪʠ MCU ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.28. 
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ʈʠʩ. 5.27. ʂʦʜ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ ʜʣʷ ʧʣʘʪʠ MCU

 

ʈʠʩ. 5.28. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ 
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        ʇʨʠʢʣʘʜ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʋ ʩʝʨʝʜʦʚʠʱʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʜʘʻʤʦ ʥʘʩʪʫʧʥʽ ʧʨʠʩʪʨʦʾ: ʚʽʢʥʦ, ʜʘʪʯʠʢ 

ʚʽʪʨʫ ʪʘ ʧʨʦʛʨʘʤʦʚʘʥʫ ʧʣʘʪʫ MCU (ʨʠʩ. 5.29). 

 

ʈʠʩ. 5.29. ɼʦʜʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʢʦʥʪʨʦʣ ʁʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʅʘʣʘʰʪʫʻʤʦ ʜʣʷ ʚʩʽʭ ʜʦʜʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʢʨʽʤ ʧʣʘʪ MCU, ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ WLAN. ʊʘʢʦʞ ʥʘʣʘʰʪʫʻʤʦ ʜʣʷ ʚʩʽʭ IoT ʧʨʠʩʪʨʦʾʚ ʩʝʨʚʝʨ 

IoT, ʘ ʩʘʤʝ ʚʩʪʘʥʦʚʠʤʦ ʘʜʨʝʩʫ ʩʝʨʚʝʨʫ my.home.net, ʽʤôʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʴ 

ï admin ʪʘ admin ʚʽʜʧʦʚʽʜʥʦ,  ̔ʥʘʪʠʩʥʝʤʦ ʢʥʦʧʢʫ ʧʽʜʢʣʶʯʝʥʥʷ. 

ɿôʻʜʥʘʻʤʦ ʚʽʢʥʦ ʢʘʙʝʣʝʤ ʟ ʧʣʘʪʦʶ MCU. ɺʽʢʥʦ ʧʽʜôʻʜʥʘʻʤʦ ʜʦ ʮʠʬʨʦʚʦʛʦ 

ʧʽʥʫ ʟ ʥʦʤʝʨʦʤ 0 ʥʘ ʧʣʘʪʽ MCU. ɿʯʠʪʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʙʫʜʝʤʦ ʟʽ ʟʤʽʥʥʦʾ 

ʩʝʨʝʜʦʚʠʱʘ "Wind Speed". ʈʝʟʫʣʴʪʘʪ ʟôʻʜʥʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.30. 

ʅʘʧʠʰʝʤʦ ʢʦʜ ʣʦʛʽʢʠ ʢʦʥʪʨʦʣʶ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʣʷ ʧʣʘʪʠ MCU ʥʘ ʤʦʚʽ 

JavaScript. ʗʢʱʦ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʙʫʜʝ ʙʽʣʴʰʝ 0.2, ʪʦ ʚʽʢʥʦ ʟʘʯʠʥʷʻʪʴʩʷ. ʗʢ 

ʪʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʧʘʜʝ ʥʠʞʯʝ 0.1, ʪʦ ʚʽʢʥʦ ʚʽʜʢʨʠʻʪʴʩʷ. ʂʦʜ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 5.31. 

ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʣʘʪʠ MCU ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.32. 
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ʈʠʩ. 5.30. ɿôʻʜʥʘʥʥʷ ʫʧʨʘʚʣʷʶʯʠʭ ʧʨʠʩʪʨʦʾʚ IoT ʟ ʧʣʘʪʦʶ MCU 

 

ʈʠʩ. 5.31. ʂʦʜ ʢʦʥʪʨʦʣʶ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʣʷ ʧʣʘʪʠ MCU 
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ʈʠʩ. 5.32. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʇʨʠʢʣʘʜ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʧʝʨʝʤʽʱʝʥʴ 

ʋ ʩʝʨʝʜʦʚʠʱʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʜʘʻʤʦ ʥʘʩʪʫʧʥʽ ʧʨʠʩʪʨʦʾ: ʚʝʙʢʘʤʝʨʫ, 

ʜʘʪʯʠʢ ʨʫʭʫ, ʩʝʥʩʦʨ ʨʫʭʫ ʪʘ ʧʨʦʛʨʘʤʦʚʘʥʫ ʧʣʘʪʫ MCU (ʨʠʩ. 5.33). 

 

ʈʠʩ. 5.33. ɼʦʜʘʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʝʨʝʤʽʱʝʥʴ 
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ʅʘʣʘʰʪʫʻʤʦ ʜʣʷ ʚʩʽʭ ʜʦʜʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʢʨʽʤ ʧʣʘʪ MCU ʪʘ ʩʝʥʩʦʨʫ 

ʨʫʭʫ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ WLAN. ʊʘʢʦʞ ʥʘʣʘʰʪʫʻʤʦ ʜʣʷ ʚʩʽʭ IoT 

ʧʨʠʩʪʨʦʾʚ ʩʝʨʚʝʨ IoT, ʘ ʩʘʤʝ ʚʩʪʘʥʦʚʠʤʦ ʘʜʨʝʩʫ ʩʝʨʚʝʨʫ my.home.net, ʽʤôʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʴ ï admin ʪʘ admin ʚʽʜʧʦʚʽʜʥʦ,  ̔ ʥʘʪʠʩʥʝʤʦ ʢʥʦʧʢʫ 

ʧʽʜʢʣʶʯʝʥʥʷ. 

ɿôʻʜʥʘʻʤʦ ʚʝʙʢʘʤʝʨʫ ʪʘ ʩʝʥʩʦʨ ʨʫʭʫ ʢʘʙʝʣʝʤ ʟ ʧʣʘʪʦʶ MCU. ɺʝʙʢʘʤʝʨʫ 

ʧʽʜôʻʜʥʘʻʤʦ ʜʦ ʮʠʬʨʦʚʦʛʦ ʧʽʥʫ ʟ ʥʦʤʝʨʦʤ 0 ʥʘ ʧʣʘʪʽ MCU, ʘ ʩʝʥʩʦʨ ʨʫʭʫ ï ʜʦ 

ʮʠʬʨʦʚʦʛʦ ʧʽʥʫ ʟ ʥʦʤʝʨʦʤ 1. ʈʝʟʫʣʴʪʘʪ ʟôʻʜʥʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.34. 

ʅʘʧʠʰʝʤʦ ʢʦʜ ʣʦʛʽʢʠ ʢʦʥʪʨʦʣʶ ʧʝʨʝʤʽʱʝʥʴ ʜʣʷ ʧʣʘʪʠ MCU ʥʘ ʤʦʚʽ 

JavaScript. ʗʢʱʦ ʩʝʥʩʦʨ ʟʘʬʽʢʩʫʚʘʚ ʧʝʨʝʤʽʱʝʥʥʷ, ʪʦ ʚʝʙʢʘʤʝʨʘ ʚʢʣʶʯʠʪʴʩʷ. ʗʢ 

ʪʽʣʴʢʠ ʙʫʜʴ-ʷʢʠʡ ʨʫʭ ʧʨʠʧʠʥʠʪʴʩʷ, ʪʦ ʚʝʙʢʘʤʝʨʘ ʚʠʤʢʥʝʪʴʩʷ. ʂʦʜ ʧʨʦʛʨʘʤʠ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.35. 

 

ʈʠʩ. 5.34. ɿôʻʜʥʘʥʥʷ ʫʧʨʘʚʣʷʶʯʠʭ ʧʨʠʩʪʨʦʾʚ IoT ʟ ʧʣʘʪʦʶ MCU 
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ʈʠʩ. 5.35. ʂʦʜ ʢʦʥʪʨʦʣʶ ʧʝʨʝʤʽʱʝʥʴ ʜʣʷ ʧʣʘʪʠ MCU 

ʇʨʠʢʣʘʜ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʰʫʤʫ 

ʋ ʩʝʨʝʜʦʚʠʱʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʜʘʻʤʦ ʥʘʩʪʫʧʥʽ ʧʨʠʩʪʨʦʾ: ʩʚʽʪʠʣʴʥʠʢ, 

ʩʝʥʩʦʨ ʟʚʫʢʫ ʪʘ ʧʨʦʛʨʘʤʦʚʘʥʫ ʧʣʘʪʫ MCU (ʨʠʩ. 5.36). 

 

ʈʠʩ. 5.36. ɼʦʜʘʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʝʨʝʤʽʱʝʥʴ 
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ɺʠʢʦʥʘʻʤʦ ʜʣʷ ʚʩʽʭ ʜʦʜʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʢʨʽʤ ʧʣʘʪ MCU ʪʘ ʩʝʥʩʦʨʫ ʟʚʫʢʫ, 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ WLAN. ʊʘʢʦʞ ʥʘʣʘʰʪʫʻʤʦ ʜʣʷ ʚʩʽʭ IoT 

ʧʨʠʩʪʨʦʾʚ ʩʝʨʚʝʨ IoT, ʘ ʩʘʤʝ ʚʩʪʘʥʦʚʠʤʦ ʘʜʨʝʩʫ ʩʝʨʚʝʨʫ my.home.net, ʽʤôʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʴ ï admin ʪʘ admin ʚʽʜʧʦʚʽʜʥʦ,  ̔ ʥʘʪʠʩʥʝʤʦ ʢʥʦʧʢʫ 

ʧʽʜʢʣʶʯʝʥʥʷ. 

ɿôʻʜʥʘʻʤʦ ʩʚʽʪʠʣʴʥʠʢ ʪʘ ʩʝʥʩʦʨ ʟʚʫʢʫ ʢʘʙʝʣʝʤ ʟ ʧʣʘʪʦʶ MCU. ʉʚʽʪʠʣʴʥʠʢ 

ʧʽʜôʻʜʥʘʻʤʦ ʜʦ ʮʠʬʨʦʚʦʛʦ ʧʽʥʫ ʟ ʥʦʤʝʨʦʤ 0 ʥʘ ʧʣʘʪʽ MCU, ʘ ʩʝʥʩʦʨ ʟʚʫʢʫ ï ʜʦ 

ʘʥʘʣʦʛʦʚʦʛʦ ʧʽʥʫ ʟ ʥʦʤʝʨʦʤ 0. ʈʝʟʫʣʴʪʘʪ ʟôʻʜʥʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.37. 

ʅʘʧʠʰʝʤʦ ʢʦʜ ʣʦʛʽʢʠ ʢʦʥʪʨʦʣʶ ʰʫʤʫ ʜʣʷ ʧʣʘʪʠ MCU ʥʘ ʤʦʚʽ JavaScript. 

ʗʢʱʦ ʩʝʥʩʦʨ ʟʚʫʢʫ ʟʘʬʽʢʩʫʚʘʚ ʟʚʫʢ ʙʽʣʴʰʝ 20 ɼɹ, ʪʦ ʩʚʽʪʣʦ ʚʢʣʶʯʘʻʪʴʩʷ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʫ ʧʦʪʫʞʥʽʩʪʴ. ʗʢʱʦ ʚʽʜ 20 ɼɹ ʜʦ 10 ɼɹ ï ʪʦ ʥʘʧʦʣʦʚʠʥʫ, ʘ ʷʢʱʦ 

ʤʝʥʰʝ 10 ɼɹ, ʪʦ ʩʚʽʪʣʦ ʚʠʢʣʶʯʘʻʪʴʩʷ. ʂʦʜ ʧʨʦʛʨʘʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 5.38. 

ʅʘ ʨʠʩ. 5.39 ʟʦʙʨʘʞʝʥʦ ʧʨʠʢʣʘʜ ʨʦʙʦʪʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ. 

 

ʈʠʩ. 5.37. ɿôʻʜʥʘʥʥʷ ʫʧʨʘʚʣʷʶʯʠʭ ʧʨʠʩʪʨʦʾʚ IoT ʟ ʧʣʘʪʦʶ MCU 
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ʈʠʩ. 5.38. ʇʨʦʛʨʘʤʥʠʡ ʢʦʜ ʢʦʥʪʨʦʣʶ ʰʫʤʫ ʜʣʷ ʧʣʘʪʠ MCU 

 

ʈʠʩ. 5.39. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʨʦʟʫʤʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʰʫʤʫ 


