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ȷȴȪȫȶȬȦȳȮȫ: 

 

 

1.  Ƚɘɔ ɘɆɐɔɋ Arduino? ȶɆɍɇɋɖɋɘɗɥ ɊɆɌɋ ɕɔɑɓɡɏ 
ɓɔɈɎɝɔɐ! 

3 

2.  ȧɡɗɘɖɆɥ ɗɇɔɖɐɆ ɗɛɋɒ ɓɆ ɇɋɗɕɆɋɝɓɡɛ ɒɆɐɋɘɓɡɛ 
ɕɑɆɘɆɛ 

25  

3.  ȴɗɔɇɋɓɓɔɗɘɎ ɕɔɊɐɑɤɝɋɓɎɥ əɗɘɖɔɏɗɘɈ ə Arduino  38 

4.  ȰɆɐ ɕɔɊɐɑɤɝɎɘɢ ɆɓɆɑɔɉɔɈɡɏ ɊɆɘɝɎɐ ɐ Arduino  49 

5.  ȵɔɊɐɑɤɝɆɋɒ ɊɈɎɉɆɘɋɑɢ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ Ɏ 
ɗɋɖɈɔɕɖɎɈɔɊ ɐ Arduino  

60 

6.  Arduino Ɏ ɓɆɉɖəɍɐɆ 220 Ɉɔɑɢɘ 76 

7.  ȰɆɐ əɇɎɘɢ ɆɖɊəɎɓə? ȨɖɋɊɓɡɋ ɗɔɈɋɘɡ 82  
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̉ͭͦ ͔ͭ͊ͦ͟ ArduinoΚ ˾͔͔͊͋ͪͭͫ͘Ύ ͔͒͊͗ ͨͦͤ͡·͚ 

͍͙ͤͦ;ͦ͟Η 

ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʢʘʞʝʪʩʷ ʯʝʤ-ʪʦ ʩʣʦʞʥʳʤ ʠ 

ʥʝʧʦʥʷʪʥʳʤ? ɼʦ ʧʦʷʚʣʝʥʠʷ ɸʨʫʜʠʥʦ ï ʵʪʦ ʙʳʣʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝ ʣʝʛʢʦ ʠ 

ʪʨʝʙʦʚʘʣʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ ʠ ʧʨʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

̉ͭͦ ͔ͭ͊ͦ͟ Arduino?  

 

ʕʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ. ʀʟʥʘʯʘʣʴʥʘʷ ʟʘʜʘʯʘ 

ʧʨʦʝʢʪʘ ï ʵʪʦ ʧʦʟʚʦʣʠʪʴ ʣʶʜʷʤ ʣʝʛʢʦ ʦʙʫʯʘʪʴʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠ ʵʪʦʤ ʫʜʝʣʷʷ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʦʡ 

ʯʘʩʪʠ. ʉʙʦʨʢʘ ʩʣʦʞʥʝʡʰʠʭ ʩʭʝʤ ʠ ʩʦʝʜʠʥʝʥʠʝ ʧʣʘʪ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʙʝʟ ʧʘʷʣʴʥʠʢʘ, ʘ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʤʳʯʝʢ ʩ ʨʘʟʲʸʤʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ çʧʘʧʘè 

ʠ çʤʘʤʘè. ʊʘʢ ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢʘʢ ʥʘʚʝʩʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢ ʠ ʧʣʘʪʳ 

ʨʘʩʰʠʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘ ʣʝʢʩʠʢʦʥʝ ʘʨʜʫʠʥʱʠʢʦʚ ʟʦʚʫʪ ʧʨʦʩʪʦ çʐʠʣʜʳè 

(shield). 
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˴͊ͯ͟Ό ͔͍ͨͪͯΌ ͨ͊ͭͯ͡ Arduino ͟ ͙ͯͨͭΈ ͍͙ͤͦ;ͯ͟Κ 

ɹʘʟʦʚʦʡ ʠ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʧʣʘʪʦʡ ʩʯʠʪʘʝʪʩʷ Arduino Uno. ʕʪʘ 

ʧʣʘʪʘ ʨʘʟʤʝʨʦʤ ʥʘʧʦʤʠʥʘʝʪ ʢʨʝʜʠʪʥʫʶ ʢʘʨʪʫ. ɼʦʚʦʣʴʥʦ ʢʨʫʧʥʘʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʰʠʣʜʦʚ ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʧʨʦʜʘʞʝ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʢ ʥʝʡ. ʅʘ 

ʧʣʘʪʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʨʘʩʧʦʣʦʞʝʥʳ ʛʥʝʟʜʘ. ɺ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʘʛʘʟʠʥʘʭ ʥʘ 2017 ʛʦʜ ʝʸ ʮʝʥʘ ʧʦʨʷʜʢʘ 4-5 ʜʦʣʣʘʨʦʚ. ʅʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʷʭ ʝʸ ʩʝʨʜʮʝʤ ʷʚʣʷʝʪʩʷ Atmega328. 
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ʀʟʦʙʨʘʞʝʥʠʝ ʧʣʘʪʳ ʘʨʜʫʠʥʦ ʠ ʨʘʩʰʠʬʨʦʚʢʘ ʬʫʥʢʮʠʡ ʢʘʞʜʦʛʦ 

ʚʳʚʦʜʘ, Arduino UNO pinout 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘ ʜʘʥʥʦʡ ʧʣʘʪʝ ʵʪʦ ʜʣʠʥʥʘ ʤʠʢʨʦʩʭʝʤʘ ʚ ʢʦʨʧʫʩʝ 

DIP28, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʥʝʛʦ 28 ʥʦʞʝʢ. 

ʉʣʝʜʫʶʱʘʷ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʧʣʘʪʘ, ʩʪʦʠʪ ʧʦʯʪʠ ʚ ʜʚʦʝ ʜʝʰʝʚʣʝ 

ʧʨʝʜʳʜʫʱʝʡ ï 2-3 ʜʦʣʣʘʨʘ. ʕʪʦ ʧʣʘʪʘ Arduino Nano. ɸʢʪʫʘʣʴʥʳʝ ʧʣʘʪʳ 

ʧʦʩʪʨʦʝʥʳ ʪʦʤ ʞʝ Atmega328, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʥʠ ʘʥʘʣʦʛʠʯʥʳ ʩ UNO, 

ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘʭ ʠ ʨʝʰʝʥʠʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ USB, ʦʙ ʵʪʦʤ ʧʦʟʞʝ 

ʧʦʜʨʦʙʥʝʝ. ɽʱʝ ʦʜʥʠʤ ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʧʣʘʪʝ 

ʫʩʪʨʦʡʩʪʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʰʪʝʢʝʨʘ, ʚ ʚʠʜʝ ʠʛʦʣʦʢ. 
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ʂʦʣʠʯʝʩʪʚʦ ʧʠʥʦʚ (ʥʦʞʝʢ) ʵʪʦʡ ʧʣʘʪʳ ʩʦʚʧʘʜʘʝʪ, ʥʦ ʚʳ ʤʦʞʝʪʝ 

ʥʘʙʣʶʜʘʪʴ ʯʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚʳʧʦʣʥʝʥ ʚ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʤ ʢʦʨʧʫʩʝ 

TQFP32, ʚ ʢʦʨʧʫʩʝ ʜʦʙʘʚʣʝʥʳ ADC6 ʠ ADC7, ʜʨʫʛʠʝ ʜʚʝ çʣʠʰʥʠʭè ʥʦʞʢʠ 

ʜʫʙʣʠʨʫʶʪ ʰʠʥʫ ʧʠʪʘʥʠʷ. ɽʸ ʨʘʟʤʝʨʳ ʜʦʚʦʣʴʥʦ ʢʦʤʧʘʢʪʥʳʝ ï ʧʨʠʤʝʨʥʦ, ʢʘʢ 

ʙʦʣʴʰʦʡ ʧʘʣʝʮ ʚʘʰʝʡ ʨʫʢʠ.  
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Aruino Nano pinout 

ʊʨʝʪʴʷ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʧʣʘʪʘ ï ʵʪʦ Arduino  Pro Mini, ʥʘ ʥʝʡ ʥʝʪ USB ʧʦʨʪʘ 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʷʟʴ ʷ ʨʘʩʩʢʘʞʫ 

ʥʝʤʥʦʛʦ ʧʦʟʞʝ.  
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ʉʨʘʚʥʝʥʠʝ ʨʘʟʤʝʨʦʚ Arduino Nano ʠ Pro Mini 

ʕʪʦ ʩʘʤʘʷ ʤʘʣʝʥʴʢʘʷ ʧʣʘʪʘ ʠʟ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ, ʚ ʦʩʪʘʣʴʥʦʤ ʦʥʘ 

ʘʥʘʣʦʛʠʯʥʘ ʧʨʝʜʳʜʫʱʠʤ ʜʚʫʤ, ʘ ʝʸ ʩʝʨʜʮʝʤ ʷʚʣʷʝʪʩʷ ʧʦ-ʧʨʝʞʥʝʤʫ 

Atmega328.  
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Arduino Pro Mini pinout, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ USB-UART, ʧʠʥ 

çGRNè - ʨʘʟʚʝʜʝʥ ʥʘ ʮʝʧʴ ʩʙʨʦʩʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʤʦʞʝʪ ʥʘʟʳʚʘʪʴʩʷ ʧʦ 

ʠʥʦʤʫ, ʜʣʷ ʯʝʛʦ ʵʪʦ  ʥʫʞʥʦ ʚʳ ʫʟʥʘʝʪʝ ʜʘʣʝʝ. 

ʀʪʦʛʠ: 

ɽʩʣʠ UNO ʫʜʦʙʥʘ ʜʣʷ ʤʘʢʝʪʠʨʦʚʘʥʠʷ, ʪʦ Nano ʠ Pro Mini ʫʜʦʙʥʳ ʜʣʷ 

ʬʠʥʘʣʴʥʳʭ ʚʝʨʩʠʡ ʚʘʰʝʛʦ ʧʨʦʝʢʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʟʘʥʠʤʘʶʪ ʤʘʣʦ ʤʝʩʪʘ. 

˴͊͟ ͨͦ͒͟͡Ό;͙ͭΈ Arduino ͟  ͦͣͨ͟ΈΌ͔ͭͪͯΚ 

 Arduino Uno ʠ Nano ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʢʦʤʧʴʶʪʝʨʫ ʧʦ USB. ʇʨʠ ʵʪʦʤ 

ʥʝʪ ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʠ USB ʧʦʨʪʘ, ʟʜʝʩʴ ʧʨʠʤʝʥʝʥʦ ʩʭʝʤʥʦʝ ʨʝʰʝʥʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʦʚʥʝʡ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʤʦʝ USB-to-Serial ʠʣʠ USB-UART 

(rs-232). ʇʨʠ ʵʪʦʤ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʨʦʰʠʪ ʩʧʝʮʠʘʣʴʥʳʡ Arduino 

ʟʘʛʨʫʟʯʠʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʰʠʚʘʪʴʩʷ ʧʦ ʵʪʠʤ ʰʠʥʘʤ. 

ɺ Arduino Uno ʨʝʘʣʠʟʦʚʘʥʘ ʵʪʘ ʚʷʟʴ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʩ 

ʧʦʜʜʝʨʞʢʦʡ USB ï ATmega16U2 (AT16U2). ʇʦʣʫʯʘʝʪʩʷ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ, ʯʪʦ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘ ʧʣʘʪʝ ʥʫʞʝʥ ʜʣʷ ʧʨʦʰʠʚʢʠ ʦʩʥʦʚʥʦʛʦ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

ɺ Arduino Nano ʵʪʦ ʨʝʘʣʠʟʦʚʘʥʦ ʤʠʢʨʦʩʭʝʤʦʡ FT232R, ʠʣʠ ʝʸ 

ʘʥʘʣʦʛʦʤ CH340. ʕʪʦ ʥʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ð ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʫʨʦʚʥʝʡ, 

ʵʪʦʪ ʬʘʢʪ ʦʙʣʝʛʯʘʝʪ ʩʙʦʨʢʫ Arduino Nano ʩ ʥʫʣʷ ʩʚʦʠʤʠ ʨʫʢʘʤʠ.  

ʆʙʳʯʥʦ ʜʨʘʡʚʝʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ 

ʧʣʘʪʳ Arduino. ʆʜʥʘʢʦ, ʢʦʛʜʘ ʷ ʢʫʧʠʣ ʢʠʪʘʡʩʢʫʶ ʢʦʧʠʶ Arduino Nano, 

ʫʩʪʨʦʡʩʪʚʦ ʙʳʣʦ ʦʧʦʟʥʘʥʦ, ʥʦ ʦʥʦ ʥʝ ʨʘʙʦʪʘʣʦ, ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝ ʙʳʣʘ 

ʥʘʢʣʝʝʥʘ ʢʨʫʛʣʘʷ ʥʘʢʣʝʡʢʘ ʩ ʜʘʥʥʳʤʠ ʦ ʜʘʪʝ ʚʳʧʫʩʢʘ, ʥʝ ʟʥʘʶ ʥʘʨʦʯʥʦ ʣʠ 

ʵʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ, ʥʦ ʦʪʢʣʝʠʚ ʝʸ ʷ ʫʚʠʜʝʣ ʤʘʨʢʠʨʦʚʢʫ CH340. ɼʦ ʵʪʦʛʦ ʷ ʥʝ 

ʩʪʘʣʢʠʚʘʣʩʷ ʩ ʪʘʢʠʤ ʠ ʜʫʤʘʣ, ʯʪʦ ʚʩʝ USB-UART ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʦʙʨʘʥʳ 

ʥʘ FT232, ʧʨʠʰʣʦʩʴ ʩʢʘʯʘʪʴ ʜʨʘʡʚʝʨʘ, ʠʭ ʦʯʝʥʴ ʣʝʛʢʦ ʥʘʡʪʠ ʧʦ ʟʘʧʨʦʩʫ 

çArduino ch340 ʜʨʘʡʚʝʨʘè. ʇʦʩʣʝ ʧʨʦʩʪʦʡ ʫʩʪʘʥʦʚʢʠ ï ʚʩʸ ʟʘʨʘʙʦʪʘʣʦ! 

ʏʝʨʝʟ ʵʪʦʪ ʞʝ USB ʧʦʨʪ ʤʦʞʝʪ ʠ ʧʠʪʘʪʴʩʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʪ.ʝ. ʝʩʣʠ 

ʚʳ ʧʦʜʢʣʶʯʠʪʝ ʝʛʦ ʢ ʘʜʘʧʪʝʨʫ ʦʪ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ï ʚʘʰʘ ʩʠʩʪʝʤʘ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ. 

̉ͭͦ ͔͒͊ͭ͡Έ ͔͙ͫ͡ ͤ͊ ͔͚ͣͦ ͔ͨ͊ͭ͡ ͔ͤͭ USB? 

ʇʣʘʪʘ Arduino Pro Mini  ʠʤʝʝʪ ʤʝʥʴʰʠʝ ʛʘʙʘʨʠʪʳ. ʕʪʦ ʜʦʩʪʠʛʣʠ ʪʝʤ 

ʯʪʦ ʫʙʨʘʣʠ USB ʨʘʟʲʸʤ ʜʣʷ ʧʨʦʰʠʚʢʠ ʠ ʪʦʪ ʩʘʤʳʡ USB-UART 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. ʇʦʵʪʦʤʫ ʝʛʦ ʥʫʞʥʦ ʜʦʢʫʧʠʪʴ ʦʪʜʝʣʴʥʦ. ʇʨʦʩʪʝʡʰʠʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘ CH340 (ʩʘʤʳʡ ʜʝʰʝʚʳʡ), CPL2102 ʠ FT232R, ʧʨʦʜʘʸʪʩʷ 

ʩʪʦʠʪ ʦʪ 1 ʜʦʣʣʘʨʘ. ʇʨʠ ʧʦʢʫʧʢʝ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʢʘʢʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʨʘʩʩʯʠʪʘʥ ʵʪʦʪ ʧʝʨʝʭʦʜʥʠʢ. Pro mini ʙʳʚʘʝʪ ʚ ʚʝʨʩʠʷʭ 3.3 ʠ 5 ɺ, ʥʘ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ ʯʘʩʪʦ ʨʘʩʧʦʣʦʞʝʥ ʜʞʘʤʧʝʨ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʥʠʷ. 
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ʇʨʠ ʧʨʦʰʠʚʢʝ Pro Mini, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʝʸ ʥʘʯʘʣʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʠʤʘʪʴ ʥʘ RESET, ʦʜʥʘʢʦ ʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ ʩ DTR ʵʪʦ 

ʜʝʣʘʪʴ ʥʝ ʥʫʞʥʦ, ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 
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ʉʪʳʢʫʶʪʩʷ ʦʥʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʣʝʤʤʘʤʠ çʄʘʤʘ-ʄʘʤʘè (female-

female) 
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ʉʦʙʩʪʚʝʥʥʦ, ʚʩʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʢʣʝʤʤ 

(Dupont), ʦʥʠ ʙʳʚʘʶʪ ʢʘʢ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʩ ʛʥʝʟʜʘʤʠ, ʪʘʢ ʠ ʩʦ ʰʪʝʢʝʨʘʤʠ, ʪʘʢ ʠ 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʛʥʝʟʜʦ, ʘ ʩ ʜʨʫʛʦʡ ʰʪʝʢʝʨ. 
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˴͊͟ ͙ͨͫ͊ͭΈ ͎ͨͪͦͪ͊ͣͣ· ͒͡Ύ Arduino? 

 

ɼʣʷ ʨʘʙʦʪʳ ʩʦ ʩʢʝʪʯʘʤʠ (ʥʘʟʚʘʥʠʝ ʧʨʦʰʠʚʢʠ ʥʘ ʷʟʳʢʝ ʘʨʜʫʠʥʱʠʢʦʚ), 

ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ Arduino IDE, 

ʩʢʘʯʘʪʴ ʙʝʩʧʣʘʪʥʦ ʝʸ ʤʦʞʥʦ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʠʣʠ ʩ ʣʶʙʦʛʦ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ, ʩ ʫʩʪʘʥʦʚʢʦʡ ʧʨʦʙʣʝʤ ʦʙʳʯʥʦ ʥʝ ʚʦʟʥʠʢʘʝʪ. 
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ʊʘʢ ʚʳʛʣʷʜʠʪ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ. ʇʠʩʘʪʴ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʜʣʷ ʘʨʜʫʠʥʦ ʫʧʨʦʱʝʥʥʦʤ ʷʟʳʢʝ C AVR, ʧʦ ʩʫʪʠ 

ʵʪʦ ʥʘʙʦʨ ʙʠʙʣʠʦʪʝʢ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ Wiring, ʘ ʪʘʢʞʝ ʥʘ ʯʠʩʪʦʤ C AVR. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʣʝʛʯʘʝʪ ʢʦʜ ʠ ʫʩʢʦʨʷʝʪ ʝʛʦ ʨʘʙʦʪʫ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʠʚʳʯʥʦʝ ʤʝʥʶ, ʛʜʝ ʤʦʞʥʦ 

ʦʪʢʨʳʪʴ ʬʘʡʣ, ʥʘʩʪʨʦʡʢʠ, ʚʳʙʨʘʪʴ ʧʣʘʪʫ, ʩ ʢʦʪʦʨʦʡ ʚʳ ʨʘʙʦʪʘʝʪʝ (Uno, Nano 

ʠ ʤʥʦʛʦ-ʤʥʦʛʦ ʜʨʫʛʠʭ) ʘ ʪʘʢʞʝ ʦʪʢʨʳʪʴ ʧʨʦʝʢʪʳ ʩ ʛʦʪʦʚʳʤʠ ʧʨʠʤʝʨʘʤʠ ʢʦʜʘ. 
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ʅʠʞʝ ʨʘʩʧʦʣʦʞʝʥ ʥʘʙʦʨ ʢʥʦʧʦʢ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʰʠʚʢʦʡ, ʥʘʟʥʘʯʝʥʠʝ ʢʣʘʚʠʰ 

ʚʳ ʫʚʠʜʠʪʝ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 

 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ï ʦʙʣʘʩʪʴ ʜʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʝʢʪʝ, ʦ 

ʩʦʩʪʦʷʥʠʠ ʢʦʜʘ, ʧʨʦʰʠʚʢʠ ʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ. 

˻͍ͫͤͦ· ͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎ ͍ Arduino IDE 

ɺ ʥʘʯʘʣʝ ʢʦʜʘ ʥʫʞʥʦ ʦʙʲʷʚʠʪʴ ʧʝʨʝʤʝʥʥʳʝ ʠ ʧʦʜʢʣʶʯʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, ʝʩʣʠ ʦʥʠ ʠʤʝʶʪʩʷ, ʜʝʣʘʝʪʩʷ ʵʪʦ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

<code> 

#include biblioteka.h; // ʧʦʜʢʣʶʯʘʝʤ ʙʠʙʣʠʦʪʝʢʫ ʩ ʥʘʟʚʘʥʠʝʤ ñBiblioteka.hò 

#define peremennaya 1234; // ʆʙʲʷʚʣʷʝʤ ʧʝʨʝʤʝʥʥʫʶ ʩʦ ʟʥʘʯʝʥʠʝʤ 1234 

</code> 

ʂʦʤʘʥʜʘ Define ʜʘʶʪ ʢʦʤʧʠʣʷʪʦʨʫ ʩʘʤʦʤʫ ʚʳʙʨʘʪʴ ʪʠʧ ʧʝʨʝʤʝʥʥʦʡ, ʥʦ 

ʚʳ ʤʦʞʝʪʝ ʝʛʦ ʟʘʜʘʪʴ ʚʨʫʯʥʫʶ, ʥʘʧʨʠʤʝʨ, ʮʝʣʦʯʠʩʣʝʥʥʳʡ int, ʠʣʠ ʩ 

ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ float.  

<code> 

int led = 13; // ʩʦʟʜʘʣʠ ʧʝʨʝʤʝʥʥʫʶ ñledò ʠ ʧʨʠʩʚʦʠʣʠ ʝʡ ʟʥʘʯʝʥʠʝ ç13è 

</code> 



ζs͙ͪ͒ͯͤͦ ͒͡Ύ ;͚͙͍͊ͤͦ͟η. ̏ ͔͙ͭͪ͟͟͡ ˮͤͺͦ ς http:// electrik.info  ˿͙ͭͪ͊ͤͼ͊ 17 
 

ʇʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʩʦʩʪʦʷʥʠʝ ʧʠʥʘ, ʢʘʢ 1 ʠʣʠ 0. 1 ïɻ ʪʦ 

ʣʦʛʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ, ʝʩʣʠ ʧʠʥ 13 ʨʘʚʝʥ 1, ʪʦ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʝʛʦ ʬʠʟʠʯʝʩʢʦʡ 

ʥʦʞʢʝ ʙʫʜʝʪ ʨʘʚʥʷʪʴʩʷ ʥʘʧʨʷʞʝʥʠʶ ʧʠʪʘʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ (ʜʣʷ ʘʨʜʫʠʥʦ 

UNO ʠ Nano ï 5 ɺ) 

ɿʘʧʠʩʴ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʘʥʜʦʡ digitalWrite (ʧʠʥ, 

ʟʥʘʯʝʥʠʝ), ʥʘʧʨʠʤʝʨ: 

<code> 

digitalWrite(led, high); //ʟʘʧʠʩʴ ʝʜʠʥʠʮʳ ʚ ʧʠʥ 13(ʤʳ ʝʛʦ ʦʙʲʷʚʠʣʠ ʚʳʰʝ) ʣʦʛ. 

ɽʜʠʥʠʮʳ. 

</code> 

ʂʘʢ ʚʳ ʤʦʛʣʠ ʧʦʥʷʪʴ ʦʙʨʘʱʝʥʠʝ ʢ ʧʦʨʪʘʤ ʠʜʸʪ ʧʦ ʥʫʤʝʨʘʮʠʠ ʥʘ ʧʣʘʪʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʮʠʬʨʦʡ. ɺʦʪ ʧʨʠʤʝʨ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʨʝʜʳʜʫʱʝʤʫ ʢʦʜʫ: 

<code> 

digitalWrite (13, high); // ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʚʳʚʦʜ 13 ʚ ʝʜʠʠʮʫ 

</code> 

ʏʘʩʪʦ ʚʦʩʪʨʝʙʦʚʘʥʥʘʷ ʬʫʥʢʮʠʷ ʟʘʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʚʳʟʳʚʘʝʪʩʷ 

ʢʦʤʘʥʜʦʡ delay(), ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʟʘʜʘʸʪʩʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ, ʤʠʢʨʦʩʝʢʫʥʜʳ 

ʜʦʩʪʠʛʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ delayMicroseconds() 

<code> 

Delay (1000); //ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʙʫʜʝʪ ʞʜʘʪʴ 1000 ʤʩ (1 ʩʝʢʫʥʜʫ) 

</code> 

ʅʘʩʪʨʦʡʢʠ ʧʦʨʪʦʚ ʥʘ ʚʭʦʜ ʠ ʚʳʭʦʜ ʟʘʜʘʶʪʩʷ ʚ ʬʫʥʢʮʠʠ void setup{} , 

ʢʦʤʘʥʜʦʡ: 

<code> 

void setup() {  

  pinMode(NOMERPORTA, OUTPUT/INPUT); // ʘʨʛʫʤʝʥʪʳ ï ʥʘʟʚʘʥʠʝ 

ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʥʦʤʝʨ ʧʦʨʪʘ, ʚʭʦʜ ʠʣʠ ʚʳʭʦʜ ʥʘ ʚʳʙʦʨ 

}  

</code> 

Void loop{}  
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˽͙͔ͦͤͣ͊ͣ ͔͍ͨͪͯΌ ͎ͨͪͦͪ͊ͣͣͯ ζBlinkη 

 

ɺ ʢʘʯʝʩʪʚʝ ʩʚʦʝʦʙʨʘʟʥʦʛʦ çHello, worldè ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʤʠʛʘʥʠʷ ʩʚʝʪʦʜʠʦʜʦʤ, ʜʘʚʘʡʪʝ ʨʘʟʙʝʨʝʤ ʝʸ ʢʦʜ: 

 

ɺ ʥʘʯʘʣʝ ʢʦʤʘʥʜʦʡ pinMode ʤʳ ʩʢʘʟʘʣʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʫ ʥʘʟʥʘʯʠʪʴ 

ʧʦʨʪ ʩʦ ʩʚʝʪʦʜʠʦʜʦʤ ʥʘ ʚʳʭʦʜ. ɺʳ ʫʞʝ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʚ ʢʦʜʝ ʥʝʪ ʦʙʲʷʚʣʝʥʠʷ 

ʧʝʨʝʤʝʥʥʦʡ ñLED_BUILTINò, ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʣʘʪʘʭ Uno, Nano ʠ ʜʨʫʛʠʭ ʩ 

ʟʘʚʦʜʘ ʢ 13 ʚʳʚʦʜʫ ʧʦʜʢʣʶʯʝʥ ʚʩʪʨʦʝʥʥʳʡ ʩʚʝʪʦʜʠʦʜ ʠ ʦʥ ʨʘʩʧʘʷʥ ʥʘ ʧʣʘʪʝ. 

ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚʘʤʠ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʚ ʚʘʰʠʭ ʧʨʦʝʢʪʘʭ ʠʣʠ ʜʣʷ 

ʧʨʦʩʪʝʡʰʝʡ ʧʨʦʚʝʨʢʠ ʚʘʰʠʭ ʧʨʦʛʨʘʤʤ-ʤʠʛʘʣʦʢ. 

ɼʘʣʝʝ ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʚʳʚʦʜ ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʧʘʷʥ ʩʚʝʪʦʜʠʦʜ ʚ ʝʜʠʥʠʮʫ 

(5 ɺ), ʩʣʝʜʫʶʱʘʷ ʩʪʨʦʢʘ ʟʘʩʪʘʚʣʷʝʪ ʄʂ ʧʦʜʦʞʜʘʪʴ 1 ʩʝʢʫʥʜʫ, ʘ ʟʘʪʝʤ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʠʥ LED_BUILTIN  ʚ ʟʥʘʯʝʥʠʝ ʥʫʣʷ, ʞʜʝʪ ʩʝʢʫʥʜʫ ʠ 

ʧʨʦʛʨʘʤʤʘ ʧʦʚʪʦʨʷʝʪʩʷ ʧʦ ʢʨʫʛʫ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʛʜʘ LED_BUILTIN ʨʘʚʝʥ 

1 ï ʩʚʝʪʦʜʠʦʜ(ʜʘ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʥʘʛʨʫʟʢʘ ʧʦʜʢʣʶʯʝʥʥʘʷ ʢ ʧʦʨʪʫ) ʚʢʣʶʯʝʥ, 

ʢʦʛʜʘ ʚ 0 ï ʚʳʢʣʶʯʝʥ. 

ɺʩʸ ʨʘʙʦʪʘʝʪ ʠ ʚʩʸ ʧʦʥʷʪʥʦ? ʊʦʛʜʘ ʠʜʸʤ ʜʘʣʴʰʝ! 

 

͙͔̉ͭ͊ͣ ͤ͊͘;͔͙͔ͤ ͫ ͎͍͎͊ͤ͊ͦͦͦͦ͡ ͨͦͪͭ͊ ͙  ͙ ͫͨͦ͡Έ͔ͯͣ͘ ͨͪͦ;͙ͭ͊ͤͤ·͔ ͒͊ͤͤ·͔ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ AVR Atmega328 ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʡ 10 ʙʠʪʥʳʡ 

ʘʥʘʣʦʛʦʚʦ ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. 10 ʙʠʪʥʳʡ ɸʎʇ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʳʚʘʪʴ 

ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʝ ʦʪ 0 ʜʦ 5 ʚʦʣʴʪ, ʩ ʰʘʛʦʤ ʚ 1/1024 ʦʪ ʚʩʝʛʦ ʨʘʟʤʘʭʘ 

ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ (5 ɺ). 

ʏʪʦʙʳ ʙʳʣʦ ʧʦʥʷʪʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʩʠʪʫʘʮʠʶ, ʜʦʧʫʩʪʠʤ ʟʥʘʯʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʘʥʘʣʦʛʦʚʦʤ ʚʭʦʜʝ 2.5 ɺ, ʟʥʘʯʠʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʨʦʯʠʪʘʝʪ 

ʟʥʘʯʝʥʠʝ ʩ ʧʠʥʘ ç512è, ʝʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʨʘʚʥʦ 0 ï ç0è, ʘ ʝʩʣʠ 5 ɺ ï (1023). 
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1023 ï ʧʦʪʦʤʫ ʯʪʦ ʩʯʸʪ ʠʜʸʪ ʩ 0, ʪ.ʝ. 0, 1, 2, 3 ʠ ʪ.ʜ. ʜʦ 1023 ï ʚʩʝʛʦ 1024 

ʟʥʘʯʝʥʠʷ.  

ɺʦʪ ʢʘʢ ʵʪʦ ʚʳʛʣʷʜʠʪ ʚ ʢʦʜʝ, ʥʘ ʧʨʠʤʝʨʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʢʝʪʯʘ 

çanalogInputè 

<code> 

int sensorPin = A0;     

int ledPin = 13;      

int sensorValue = 0;  

 

void setup() { 

  pinMode(ledPin, OUTPUT); 

}  

 

void loop() { 

  sensorValue = analogRead(sensorPin); 

  digitalWrite(ledPin, HIGH); 

  delay(sensorValue); 

  digitalWrite(ledPin, LOW); 

  delay(sensorValue); 

}  

</code> 
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ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʢ Arduino, ʧʦ ʘʥʘʣʦʛʠʠ ʮʝʥʪʨʘʣʴʥʳʡ 

ʚʳʚʦʜ ʚʳ ʤʦʞʝʪʝ ʧʦʜʢʣʶʯʠʪʴ ʢ ʣʶʙʦʤʫ ʘʥʘʣʦʛʦʚʦʤʫ ʚʭʦʜʫ. 

ʆʙʲʷʚʣʷʝʤ ʧʝʨʝʤʝʥʥʳʝ: 

¶ Ledpin ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʟʥʘʯʘʝʤ ʧʠʥ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʩʚʝʪʦʜʠʦʜʦʤ ʥʘ 

ʚʳʭʦʜ ʠ ʜʘʸʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʠʤʷ; 

¶ sensorPin ï ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ, ʟʘʜʘʸʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʨʢʠʨʦʚʢʝ ʥʘ 

ʧʣʘʪʝ: A0, A1, A2 ʠ ʪ.ʜ.; 

¶ sensorValue ï ʧʝʨʝʤʝʥʥʘʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʧʨʦʯʠʪʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ ʥʠʤ; 

ʂʦʜ ʨʘʙʦʪʘʝʪ ʪʘʢ: sensorValue ʩʦʭʨʘʥʷʝʤ ʧʨʦʯʠʪʘʥʥʦʝ ʩ sensorPin 

ʘʥʘʣʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ (ʢʦʤʘʥʜʘ analogRead). ï ʟʜʝʩʴ ʨʘʙʦʪʘ ʩ ʘʥʘʣʦʛʦʚʳʤ 

ʩʠʛʥʘʣʦʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʜʘʣʴʰʝ ʚʩʸ ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ. 

ɿʘʧʠʩʳʚʘʝʤ ʝʜʠʥʠʮʫ ʚ ledPin, ʩʚʝʪʦʜʠʦʜ ʚʢʣʶʯʘʝʪʩʷ ʠ ʞʜʝʤ ʚʨʝʤʷ ʨʘʚʥʦʝ 

ʟʥʘʯʝʥʠʶ sensorValue, ʪ.ʝ. ʦʪ 0 ʜʦ 1023 ʤʠʣʣʠʩʝʢʫʥʜ. ɺʳʢʣʶʯʘʝʤ ʩʚʝʪʦʜʠʦʜ 

ʠ ʩʥʦʚʘ ʞʜʝʤ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʧʦʩʣʝ ʯʝʛʦ ʢʦʜ ʧʦʚʪʦʨʷʝʪʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʦʞʝʥʠʝʤ ʧʦʪʝʥʮʠʦʤʝʪʨʘ ʤʳ ʟʘʜʘʝʤ ʯʘʩʪʦʪʫ ʤʠʛʘʥʠʡ 

ʩʚʝʪʦʜʠʦʜʘ. 
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̅ͯͤ͟ͼ͙Ύ map ͒ ͡Ύ ˢ͙ͪͯ͒ͤͦ 

 

ʅʝ ʚʩʝ ʬʫʥʢʮʠʠ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (ʤʥʝ ʥʠ ʦʜʥʦʡ ʥʝ 

ʠʟʚʝʩʪʥʦ) ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ç1023è, ʥʘʧʨʠʤʝʨ, 

ʩʝʨʚʦʧʨʠʚʦʜ ʦʛʨʘʥʠʯʝʥ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ, ʪ.ʝ ʥʘ ʧʦʣ ʦʙʦʨʦʪʦʘ (180 ʛʨʘʜʫʦʚ) 

(ʧʦʣ ʦʙʦʨʦʪʘ) ʩʝʨʚʦʤʦʪʦʨʯʠʢʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʠʠ ʨʘʚʝʥ ç180è 

ʊʝʧʝʨʴ ʦ ʩʠʥʪʘʢʩʠʩʝ: 

map (ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʝ ʤʳ ʧʝʨʝʚʦʜʠʤ, ʤʠʥʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʚʭʦʜʥʦʛʦ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʚʭʦʜʥʦʛʦ, ʤʠʥʠʤʘʣʴʥʘʷ ʚʳʭʦʜʥʦʛʦ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ) 

ɺ ʢʦʜʝ ʵʪʦ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

<code> 

(map(analogRead(pot), 0, 1023, 0, 180)); 

</code> 

 

ʄʳ ʩʯʠʪʳʚʘʝʤ ʟʥʘʯʝʥʠʝ ʩ ʧʦʪʝʥʮʠʦʤʝʪʨʘ (analogRead(pot))ʦʪ 0 ʜʦ 

1023, ʘ ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʝʤ ʯʠʩʣʘ ʦʪ 0 ʜʦ 180 

ɿʥʘʯʝʥʠʷ ʢʘʨʪʳ ʚʝʣʠʯʠʥ: 

¶ 0=0; 

¶ 1023=180; 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʠʤ ʵʪʦ ʢ ʨʘʙʦʪʝ ʢʦʜʫ ʪʦʛʦ-ʞʝ ʩʝʨʚʦʧʨʠʚʦʜʘ, ʚʟʛʣʷʥʠʪʝ 

ʥʘ ʢʦʜ ʩ Arduino IDE, ʝʩʣʠ ʚʳ ʚʥʠʤʘʪʝʣʴʥʦ ʯʠʪʘʣʠ ʧʨʝʜʳʜʫʱʠʝ ʨʘʟʜʝʣʳ, ʪʦ 

ʦʥ ʧʦʷʩʥʝʥʠʡ ʥʝ ʪʨʝʙʫʝʪ. 
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ʀ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ. 
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ɸʨʜʫʠʥʦ ï ʦʯʝʥʴ ʫʜʦʙʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʳ ʩ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ. ɸ ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʠʩʪʳʡ C AVR, ʠʣʠ ʢʘʢ ʝʛʦ 

ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çPure Cè - ʚʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʝ ʚʝʩ ʢʦʜʘ, ʠ ʝʛʦ 

ʙʦʣʴʰʝ ʧʦʤʝʩʪʠʪʴʩʷ ʚ ʧʘʤʷʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳ ʧʦʣʫʯʠʪʝ 

ʦʪʣʠʯʥʫʶ ʦʪʣʘʜʦʯʥʫʶ ʧʣʘʪʫ ʟʘʚʦʜʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʨʦʰʠʚʢʠ ʧʦ USB. 

ʄʥʝ ʥʨʘʚʠʪʩ ̫ʘʨʜʫʠʥʦ. ɾʘʣʴ, ʯʪʦ ʝʸ ʤʥʦʛʠʝ ʦʧʳʪʥʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʦ ʨʫʛʘʶʪ, ʯʪʦ ʦʥʘ ʩʣʠʰʢʦʤ ʫʧʨʦʱʝʥʘ. 

ʋʧʨʦʱʝʥ, ʚ ʧʨʠʥʮʠʧʝ, ʪʦʣʴʢʦ ʷʟʳʢ, ʥʦ ʥʠʢʪʦ ʥʝ ʟʘʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʠʤʝʥʥʦ ʠʤ, ʧʣʶʩ ʚʳ ʤʦʞʝʪʝ ʧʨʦʰʠʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʯʝʨʝʟ ICSP ʨʘʟʲʸʤ, ʠ 

ʟʘʣʠʪʴ ʪʫʜʘ ʪʦʪ ʢʦʜ, ʢʦʪʦʨʳʡ ʚʘʤ ʭʦʯʝʪʩʷ, ʙʝʟ ʚʩʷʢʠʭ ʥʝʥʫʞʥʳʭ ɺʘʤ 

ʙʫʪʣʦʘʜʝʨʦʚ. ɼʣʷ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ ʧʦʠʛʨʘʪʴʩʷ ʩ ʵʣʝʢʪʨʦʥʠʢʦʡ, ʢʘʢ ʧʨʦʜʚʠʥʫʪʳʡ 

ʢʦʥʩʪʨʫʢʪʦʨ ï ʦʪʣʠʯʥʦ ʧʦʜʦʡʜʸʪ, ʘ ʜʣʷ ʦʧʳʪʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʢʘʢ ʧʣʘʪʘ, ʥʝ 

ʪʨʝʙʫʶʱʘʷ ʩʙʦʨʢʠ, ʪʦʞʝ ʩʪʘʥʝʪ ʧʦʣʝʟʥʦʡ! 
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˴͊ͯ͟Ό ͨ͊ͭͯ͡ Arduino ͍ ·͋ͪ͊ͭΈΚ 
 

ʉʨʝʜʠ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʣʘʪ Arduino ʥʦʚʠʯʢʫ ʩʣʦʞʥʦ ʚʳʙʨʘʪʴ 

ʧʦʜʭʦʜʷʱʫʶ. ʂʨʦʤʝ ʦʬʠʮʠʘʣʴʥʳʭ ʧʣʘʪ, ʪʠʧʘ Arduino UNO, Nano, MEGA, 

ʩʫʱʝʩʪʚʫʶʪ ʝʱʝ ʠ ʘʨʜʫʠʥʦ-ʩʦʚʤʝʩʪʠʤʳʝ ʧʣʘʪʳ, ʪʠʧʘ Digispark, 

çʕʣʝʢʪʨʦʥʥʳʝ ʚʦʡʩʢʘè, Seeeduino, Freeduino, Robocraft ʠ ʜʨʫʛʠʝ. ɺ ʯʝʤ ʠʭ 

ʦʪʣʠʯʠʝ ʠ ʢʘʢʫʶ ʧʣʘʪʫ Arduino ʚʳʙʨʘʪʴ?  

ɼʘʚʘʡʪʝ ʨʘʟʙʝʨʝʤʩʷ: 

ȰɆɐəɤ ɕɑɆɘə Arduino ɈɡɇɖɆɘɢ 

 

 

 

 

 

 

 

http://electrik.info/obzor/1378-kakuyu-platu-arduino-vybrat.html
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ˣ·ͫͭͪ͊Ύ ͫ͋ͦͪ͊͟ ͫͻ͔ͣ ͤ͊ ͔͔͋ͫͨ͊;ͤ·ͻ ͔ͣ͊ͭͤ͟·ͻ 
ͨ͊ͭ͊͡ͻ 

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʫʩʪʨʦʡʩʪʚʦ ʠ ʥʘʟʥʘʯʝʥʠʝ ʙʝʩʧʘʝʯʥʳʭ ʤʘʢʝʪʥʳʭ 

ʧʣʘʪ. ɺ ʯʝʤ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʙʦʨʢʠ, ʠ ʢʘʢ ʩ ʥʠʤʠ 

ʨʘʙʦʪʘʪʴ, ʘ ʪʘʢʞʝ ʢʘʢʠʝ ʩʭʝʤʳ ʤʦʞʥʦ ʙʳʩʪʨʦ ʩʦʙʨʘʪʴ ʥʘ ʥʠʭ ʥʦʚʠʯʢʫ. 

˽͔ͪ͒·͙ͫͭͦͪΎ 

ʇʝʨʚʦʡ ʧʨʦʙʣʝʤʦʡ ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʨʘʜʠʦʣʶʙʠʪʝʣʴ ʵʪʦ ʜʘʞʝ ʥʝ 

ʦʪʩʫʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʘ ʦʪʩʫʪʩʪʚʠʷ ʩʨʝʜʩʪʚ ʠ ʟʥʘʥʠʡ ʦ ʩʧʦʩʦʙʘʭ 

ʤʦʥʪʘʞʘ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɽʩʣʠ ʚʳ ʥʝ ʟʥʘʝʪʝ ʢʘʢ ʨʘʙʦʪʘʝʪ ʪʘ ʠʣʠ ʠʥʘʷ 

ʜʝʪʘʣʴ, ʵʪʦ ʥʝ ʧʦʤʝʰʘʝʪ ʚʘʤ ʧʦʜʢʣʶʯʠʪʴ ʝʸ ʧʦ ʩʭʝʤʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ, ʘ ʚʦʪ ʯʪʦʙʳ ʥʘʛʣʷʜʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʙʨʘʪʴ ʩʭʝʤʘ ʥʫʞʥʘ 

ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ. ʏʘʱʝ ʚʩʝʛʦ ʠʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʧʦ ʤʝʪʦʜʫ ʃʋʊ, ʥʦ ʣʘʟʝʨʥʳʡ 

ʧʨʠʥʪʝʨ ʝʩʪʴ ʥʝ ʫ ʚʩʝʭ. ʅʘʰʠ ʦʪʮʳ ʠ ʜʝʜʳ ʨʠʩʦʚʘʣʠ ʧʣʘʪʳ ʚʨʫʯʥʫʶ ʣʘʢʦʤ 

ʜʣʷ ʥʦʛʪʝʡ ʠʣʠ ʢʨʘʩʢʦʡ, ʘ ʧʦʪʦʤ ʠʭ ʚʳʪʨʘʚʣʠʚʘʣʠ.  

 

ɿʜʝʩʴ ʥʦʚʠʯʢʘ ʥʘʩʪʠʛʘʝʪ ʚʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ð ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʢʪʠʚʦʚ ʜʣʷ 

ʪʨʘʚʣʝʥʠʷ. ɼʘ, ʙʝʟʫʩʣʦʚʥʦ, ʭʣʦʨʥʦʝ ʞʝʣʝʟʦ ʧʨʦʜʘʝʪʩʷ ʚ ʢʘʞʜʦʤ ʤʘʛʘʟʠʥʝ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʦ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ ʠ ʪʘʢ ʥʫʞʥʦ ʤʥʦʛʦ 

ʚʩʝʛʦ ʧʨʠʦʙʨʝʩʪʠ ʠ ʠʟʫʯʠʪʴ, ʯʪʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʪʨʘʚʣʝʥʠʷ 

ʧʣʘʪ ʠʟ ʬʦʣʴʛʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʦʣʠʪʘ ʠʣʠ ʛʝʪʠʥʘʢʩʘ ʧʨʦʩʪʦ ʩʣʦʞʥʦ. ɼʘ ʠ ʥʝ 

ʪʦʣʴʢʦ ʥʦʚʠʯʢʘʤ, ʥʦ ʠ ʦʧʳʪʥʳʤ ʨʘʜʠʦʣʶʙʠʪʝʣʷʤ ʧʦʨʦʡ ʥʝʪ ʩʤʳʩʣʘ ʪʨʘʚʠʪʴ 

ʧʣʘʪʫ ʠ ʪʨʘʪʠʪʴ ʩʨʝʜʩʪʚʘ ʥʘ ʥʝʜʦʨʘʙʦʪʘʥʥʦʝ ʠʟʜʝʣʠʝ ʥʘ ʵʪʘʧʘʭ ʝʛʦ ʥʘʣʘʜʢʠ. 
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ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤ ʩ ʧʦʠʩʢʦʤ ʭʣʦʨʥʦʛʦ ʞʝʣʝʟʘ, ʪʝʢʩʪʦʣʠʪʘ, 

ʧʨʠʥʪʝʨʘ ʠ ʥʝ ʧʦʣʫʯʠʪʴ ʦʪ ʞʝʥʳ (ʤʘʤʳ) ʟʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʪʶʛʘ, ʤʦʞʥʦ ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʚ ʤʦʥʪʘʞʝ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʥʘ ʙʝʩʧʘʝʯʥʳʭ ʤʘʢʝʪʥʳʭ ʧʣʘʪʘʭ. 

̉ͭͦ ͔ͭ͊ͦ͟ ͔͔͋ͫͨ͊;ͤ͊Ύ ͔ͣ͊ͭͤ͊͟Ύ ͨ͊ͭ͊͡Κ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʥʘʟʚʘʥʠʷ ʵʪʦ ʪʘʢʘʷ ʧʣʘʪʘ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʦʙʨʘʪʴ 

ʤʘʢʝʪ ʫʩʪʨʦʡʩʪʚʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʷʣʴʥʠʢʘ.  ʄʘʢʝʪʢʘ - ʪʘʢ ʝʸ ʥʘʟʳʚʘʶʪ ʚ 

ʥʘʨʦʜʝ - ʚ ʤʘʛʘʟʠʥʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʤʦʜʝʣʠ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʢʦʤʧʦʥʦʚʢʝ, ʥʦ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠ ʚʥʫʪʨʝʥʥʝʝ ʠʭ ʫʩʪʨʦʡʩʪʚʦ 

ʦʜʠʥʘʢʦʚʳ. ʄʘʢʝʪʥʘʷ ʧʣʘʪʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ ʠʟ ABS ʧʣʘʩʪʠʢʘ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʟʲʸʤʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʧʦʤʠʥʘʶʪ ʩʜʚʦʝʥʥʳʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʰʠʥʳ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʟʘʞʠʤʘʝʪʩʷ ʧʨʦʚʦʜʥʠʢ. ʅʘ ʣʠʮʝʚʦʡ 

ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʦʪʚʝʨʩʪʠʷ, ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʝ ʠ ʧʨʦʤʘʨʢʠʨʦʚʘʥʥʳʝ, ʚ ʥʠʭ 

ʤʦʞʥʦ ʚʩʪʘʚʣʷʪʴ ʧʨʦʚʦʜʘ, ʥʦʞʢʠ ʤʠʢʨʦʩʭʝʤʘ, ʪʨʘʥʟʠʩʪʦʨʦʚ ʠ ʜʨʫʛʠʭ 

ʨʘʜʠʦʜʝʪʘʣʝʡ ʚ ʢʦʨʧʫʩʘʭ ʩ ʚʳʚʦʜʘʤʠ. ɺʟʛʣʷʥʠʪʝ ʥʘ ʢʘʨʪʠʥʢʫ ʥʠʞʝ, ʥʘ ʥʝʡ ʷ 

ʚʩʸ ʵʪʦ ʠʟʦʙʨʘʟʠʣ. 
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ʅʘ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʢʨʘʡʥʠʝ ʜʚʘ ʩʪʦʣʙʮʘ ʦʪʚʝʨʩʪʠʡ ʩ 

ʢʘʞʜʦʡ ʠʟ ʩʪʦʨʦʥ ʦʙʲʝʜʠʥʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦ ʦʙʱʠʤʠ ʰʠʥʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ 

ʦʙʳʯʥʦ ʬʦʨʤʠʨʫʶʪ ʰʠʥʫ ʧʣʶʩʦʚʦʛʦ ʢʦʥʪʘʢʪʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ 

ʤʠʥʫʩʦʚʫʶ (ʦʙʱʫʶ ʰʠʥʫ). ʆʙʳʯʥʦ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʨʘʩʥʦʡ ʠ ʩʠʥʝʡ ʧʦʣʦʩʦʡ 

ʧʦ ʢʨʘʶ ʧʣʘʪʳ ʧʣʶʩ ʠ ʤʠʥʫʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʧʣʘʪʳ ʨʘʟʜʝʣʝʥʘ 

ʥʘ ʜʚʝ ʯʘʩʪʠ, ʢʘʞʜʘʷ ʠʟ ʯʘʩʪʝʡ ʦʙʲʝʜʝʥʳ ʧʦ ʩʪʨʦʯʥʦ ʧʦ ʧʷʪʴ ʦʪʚʝʨʩʪʠʡ ʚ ʨʷʜ 

ʥʘ ʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʧʣʘʪʝ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ ʠʟʦʙʨʘʞʝʥʦ 

ʩʭʝʤʘʪʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʪʚʝʨʩʪʠʡ (ʯʝʨʥʳʤʠ ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ). 
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ɺʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʧʣʘʪʳ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. ʉʜʚʦʝʥʥʳʝ 

ʰʠʥʳ ʟʘʞʠʤʘʶʪ ʧʨʦʚʦʜʥʠʢʠ, ʯʪʦ ʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦ. ɾʠʨʥʳʤʠ 

ʣʠʥʠʷʤʠ ʦʙʦʟʥʘʯʝʥʳ ʚʥʫʪʨʝʥʥʠʝ ʩʦʝʜʠʥʝʥʠʷ. 
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ʊʘʢʠʝ ʧʣʘʪʳ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʩʨʝʜʝ ʥʘʟʳʚʘʶʪʩʷ Breadboard ʠʤʝʥʥʦ ʧʦ 

ʪʘʢʦʤʫ ʥʘʟʚʘʥʠʶ ʚʳ ʩʤʦʞʝʪʝ ʥʘʡʪʠ ʝʸ ʥʘ aliexpress ʠ ʧʦʜʦʙʥʳʭ ʠʥʪʝʨʥʝʪ 

ʤʘʛʘʟʠʥʘʭ. 

˴͊͟ ͫ ͔͚ͤ ͪ͊͋ͦͭ͊ͭΈΚ 

ʇʨʦʩʪʦ ʚ ʦʪʚʝʨʩʪʠʷ ʚʩʪʘʚʣʷʝʪʝ ʥʦʞʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʩʦʝʜʠʥʷʷ ʤʝʞʜʫ ʩʦʙʦʡ ʜʝʪʘʣʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʣʠʥʠʷʤ, ʘ ʩ ʢʨʘʡʥʠʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʜʘʸʪʝ ʧʠʪʘʥʠʝ. ɽʩʣʠ ʥʫʞʥʘ ʧʝʨʝʤʳʯʢʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩ ʪʦʥʢʠʤʠ ʰʪʝʢʝʨʘʤʠ ʥʘ ʢʦʥʮʘ, ʚ ʤʘʛʘʟʠʥʘʭ ʠʭ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʧʦʜ ʥʘʟʚʘʥʠʝ çʧʝʨʝʤʳʯʢʠ dupontè ʠʣʠ ʧʝʨʝʤʳʯʢʠ ʜʣʷ ʘʨʜʫʠʥʦ, ʝ y

ʢʩʪʘʪʠ ʪʦʞʝ ʤʦʞʥʦ ʚʩʪʘʚʠʪʴ ʚ ʪʘʢʫʶ ʤʘʢʝʪʢʫ ʠ ʩʦʙʠʨʘʪʴ ʩʚʦʠ ʧʨʦʝʢʪʳ. 

http://ali.pub/2gp4ea
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˩͙ͫ͡ ͍͊ͣ ͤ ͔ͻ͍͙͊ͭͦ͡ ͪ͊ ͔͍ͣͪͦ͘ ͚ͦ͒ͤͦ ͔͚ͣ͊ͭͤͦ͟ ͨ͊ͭ͡· ͍· ͔͔ͣͦ͗ͭ 

͍͔͙ͫͦͣͫͭͭΈ ͔ͤͫͦ͟͡Έͦ͟, ͦ  ͍ͤͫͦͤͦ͡ ͨ͊͘͡· ͍͍ͫͭ͊͡ΎΌͭͫΎ ͎͒ͪͯ  ͍͎͒ͪͯ͊, ͙͔ͦ͋ͪ͊ͭͭ 

͍͙͙͔ͤͣ͊ͤ ͤ ͔͍͚͊ͨͪͦ ͙͔͊ͪͭͤ͟͟  ͍ͫͭ͊ͭΈ͔ ͫͻ͔ͣ͊ ͫͦ͋ͪ͊ͤ͊ ͤ ͍͊͒ͯͻ ͔͙͔ͫͦ͒ͤͤͤ·ͻ 

ͨ͊ͭ͊͡ͻ. ˹  ͚͊ͦ͒ͤͦ ͙ ͙ͤ͘ͻ ͔ͫͭΈ ΄͙,ͨ  ͊ͤ ͎͚͊͒ͪͯͦ ͍·͔ͣ͊͟, ͫͦ͟΄͔ͤͤ·͔ ͦ ͭ

ͤ͊ͪͯ͗ͤͦ  ͚;͙͊ͫͭ  ͦͪͨͯͫͯ͟͟ ͨ͊ͭ͡·, ;ͭͦ͋· ͦͤͫͭͪͯ͟͟ͼ͙Ύ ͤ ͔͍͙ͪ͊͊͊ͫ͘͡͡Έ. 
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˿͋ͦͪ͊͟ ͨͪͦͫͭ·ͻ ͫͻ͔ͣ ͤ͊ ͔ͨ;͚͊ͭͤͦ ͔ͨ͊ͭ͡ 

ʅʘʯʠʥʘʶʱʝʤʫ ʨʘʜʠʦʣʶʙʠʪʝʣʶ ʚʘʞʥʦ ʙʳʩʪʨʦ ʩʦʙʨʘʪʴ ʩʭʝʤʫ ʯʪʦʙʳ 

ʫʙʝʜʠʪʴʩʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʥʷʪʴ ʢʘʢ ʦʥʘ ʨʘʙʦʪʘʝʪ. ɼʘʚʘʡʪʝ 

ʨʘʩʩʤʦʪʨʠʤ ʢʘʢ ʚʳʛʣʷʜʷʪ ʨʘʟʥʳʝ ʩʭʝʤʳ ʥʘ ʤʘʢʝʪʥʦʡ ʧʣʘʪʝ.  

 

ʉʭʝʤʘ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʘ ʩʦʚʝʪʫʝʪʩʷ ʢʘʢ ʧʝʨʚʘʷ ʤʥʦʛʠʤ 

ʥʦʚʠʯʢʘʤ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʥʘʫʯʠʪʴʩʷ ʩʦʝʜʠʥʷʪʴ ʜʝʪʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʮʦʢʦʣʝʚʢʫ ʪʨʘʥʟʠʩʪʦʨʦʚ. ɽʸ ʤʦʞʥʦ ʩʦʙʨʘʪʴ 

ʥʘʚʝʩʥʳʤ ʤʦʥʪʘʞʦʤ ʠʣʠ ʨʘʟʚʝʩʪʠ ʧʝʯʘʪʥʫʶ ʧʣʘʪʫ, ʥʦ ʵʪʦ ʪʨʝʙʫʝʪ ʧʘʡʢʠ, ʘ 

ʥʘʚʝʩʥʦʡ ʤʦʥʪʘʞ ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʧʨʦʩʪʦʪʫ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʯʝʥʴ ʩʣʦʞʝʥ 

ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠ ʯʨʝʚʘʪ ʟʘʤʳʢʘʥʠʷʤʠ ʠʣʠ ʧʣʦʭʠʤ ʢʦʥʪʘʢʪʦʤ. 

ʇʦʩʤʦʪʨʠʪʝ ʢʘʢ ʧʨʦʩʪʦ ʦʥʘ ʚʳʛʣʷʜʠʪ ʥʘ ʙʝʩʧʘʝʯʥʦʡ ʤʘʢʝʪʥʦʡ ʧʣʘʪʝ. 
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ʂʩʪʘʪʠ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʟʜʝʩʴ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʝʨʝʤʳʯʢʠ 

Dupont. ɺʦʦʙʱʝ, ʠʭ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʜʠʦʤʘʛʘʟʠʥʘʭ, ʘ ʦʩʦʙʝʥʥʦ ʚ 

ʤʘʛʘʟʠʥʘʭ ʤʘʣʝʥʴʢʠʭ ʛʦʨʦʜʦʚ. ɺʤʝʩʪʦ ʥʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʠʣʳ ʦʪ 

ʠʥʪʝʨʥʝʪ-ʢʘʙʝʣʷ (ɺʠʪʘʷ ʧʘʨʘ) ʦʥʠ ʚ ʠʟʦʣʷʮʠʠ, ʘ ʞʠʣʘ ʥʝ ʧʦʢʨʳʪʘ ʣʘʢʦʤ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʦʛʦʣʠʪʴ ʢʦʥʝʮ ʢʘʙʝʣʷ, ʩʥʷʚ ʥʝʙʦʣʴʰʦʡ ʩʣʦʡ ʠʟʦʣʷʮʠʠ ʠ 

ʚʩʪʘʚʠʪʴ ʚ ʨʘʟʲʸʤ ʥʘ ʧʣʘʪʝ. 

ʉʦʝʜʠʥʷʪʴ ʚʳ ʤʦʞʝʪʝ ʜʝʪʘʣʠ ʢʘʢ ʫʛʦʜʥʦ, ʣʠʰʴ ʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʥʫʞʥʫʶ ʮʝʧʴ, ʚʦʪ ʪʘ ʞʝ ʩʭʝʤʘ, ʥʦ ʩʦʙʨʘʥʘ ʩʣʝʛʢʘ ʠʥʘʯʝ. 

 

ʂʩʪʘʪʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʚʳ ʤʦʞʝʪʝ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʤʘʨʢʠʨʦʚʢʦʡ ʧʣʘʪʳ, ʩʪʦʣʙʮʳ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʘʤʠ, ʘ ʩʪʨʦʢʠ ʮʠʬʨʘʤʠ. 
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ɼʣʷ ʚʘʰʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ ʙʣʦʢʠ ʧʠʪʘʥʠʷ, ʥʘ ʥʠʭ 

ʝʩʪʴ ʰʪʝʢʝʨʘ ʢʦʪʦʨʳʝ ʤʦʥʪʠʨʫʶʪʩʷ ʚ ʙʝʩʧʘʝʯʥʫʶ ʧʣʘʪʫ ʧʦʜʢʣʶʯʘʷʩʴ ʢ 

ʰʠʥʘʤ ç+è ʠ ç-è. ʕʪʦ ʫʜʦʙʥʦ, ʥʘ ʥʸʤ ʝʩʪʴ ʚʳʢʣʶʯʘʪʝʣʴ ʠ ʣʠʥʝʡʥʳʡ 

ʤʘʣʦʰʫʤʷʱʠʡ ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ. ɺ ʮʝʣʦʤ ʚʘʤ ʥʝ ʩʦʩʪʘʚʠʪ ʪʨʫʜʘ 

ʨʘʟʚʝʩʪʠ ʪʘʢʫʶ ʧʣʘʪʫ ʩʘʤʦʤʫ ʠ ʩʦʙʨʘʪʴ ʝ.y 



ζs͙ͪ͒ͯͤͦ ͒͡Ύ ;͚͙͍͊ͤͦ͟η. ̏ ͔͙ͭͪ͟͟͡ ˮͤͺͦ ς http:// electrik.info  ˿͙ͭͪ͊ͤͼ͊ 34 
 

 

ɺʦʪ ʪʘʢ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʩʚʝʪʦʜʠʦʜ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʝʛʦ ʧʨʦʚʝʨʢʠ. ʅʘ 

ʢʘʨʪʠʥʢʝ ʠʟʦʙʨʘʞʝʥʘ ʙʦʣʝʝ ñʧʨʦʜʚʠʥʫʪʘʷò ʚʝʨʩʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʩ 

ʟʘʞʠʤʥʳʤʠ ʢʣʝʤʤʘʤʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ɸʥʦʜ 

ʩʚʝʪʦʜʠʦʜʘ ʧʦʜʢʣʶʯʝʥ ʢ ʧʣʶʩʫ ʧʠʪʘʥʠʷ (ʢʨʘʩʥʘʷ ʰʠʥʘ) ʘ ʢʘʪʦʜ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʰʠʥʫ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʠ ʩʦʝʜʠʥʝʥ ʩ 

ʪʦʢʦʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤ ʨʝʟʠʩʪʦʨʦʤ.  

ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʥʘ ʣʠʥʝʡʥʦʤ ʩʪʘʙʠʣʠʟʘʪʦʨʝ ʪʠʧʘ L7805, ʠʣʠ ʣʶʙʦʡ 

ʜʨʫʛʦʡ ʤʠʢʨʦʩʭʝʤʝ ʩʝʨʠʠ L78xx, ʛʜʝ ʭʭ - ʥʫʞʥʦʝ ʚʘʤ ʥʘʧʨʷʞʝʥʠʝ. 
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ʉʦʙʨʘʥʥʘʷ ʩʭʝʤʘ ʧʠʱʘʣʢʠ ʥʘ ʣʦʛʠʢʝ. ʇʨʘʚʠʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʪʘʢʦʡ 

ʩʭʝʤʳ - ɻʝʥʝʨʘʪʦʨ ʠʤʧʫʣʴʩʦʚ ʥʘ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ ʪʠʧʘ 2ʠ-ʥʝ. ʉʥʘʯʘʣʘ 

ʦʟʥʘʢʦʤʴʪʝʩʴ ʩʦ ʩʭʝʤʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʣʦʛʠʯʝʩʢʦʡ ʤʠʢʨʦʩʭʝʤʳ ʧʦʜʦʡʜʝʪ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʂ155ʃɸ3, 

ʣʠʙʦ ʠʥʦʩʪʨʘʥʥʘʷ ʪʠʧʘ 74HC00. ʕʣʝʤʝʥʪʳ R ʠ C ʟʘʜʘʶʪ ʨʘʙʦʯʫʶ ʯʘʩʪʦʪʫ. 

ɺʦʪ ʝʸ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʣʘʪʝ ʙʝʟ ʧʘʡʢʠ. 
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ʉʧʨʘʚʘ ʟʘʢʣʝʝʥʳʡ ʙʝʣʦʡ ʙʫʤʘʞʢʦʡ - ʙʫʟʟʝʨ. ɽʛʦ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 

ʩʚʝʪʦʜʠʦʜʦʤ, ʝʩʣʠ ʫʤʝʥʴʰʠʪʴ ʯʘʩʪʦʪʫ. 

ʏʝʤ ʙʦʣʴʰʝ ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʀʃʀ ʸʤʢʦʩʪʴ - ʪʝʤ ʤʝʥʴʰʝ ʯʘʩʪʦʪʘ. 

ɸ ʚʦʪ ʪʘʢ ʚʳʛʣʷʜʠʪ ʪʠʧʦʚʦʡ ʧʨʦʝʢʪ ɸʨʜʫʠʥʱʠʢʘ ʥʘ ʩʪʘʜʠʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ (ʘ ʠʥʦʛʜʘ ʠ ʚ ʢʦʥʝʯʥʦʤ ʚʠʜʝ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ 

ʥʘʩʢʦʣʴʢʦ ʦʥ ʣʝʥʠʚ). 

 

ʉʦʙʩʪʚʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʧʨʦʝʢʪʫ Arduino ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ñʙʨʝʜʙʦʨʜʦʚò ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ 

ʩʦʙʠʨʘʪʴ ʩʭʝʤʳ ʠ ʧʨʦʚʝʨʷʪʴ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 
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ʢʘʯʝʩʪʚʝ ʨʘʟʲʸʤʘ ʧʨʠ ʧʝʨʝʧʨʦʰʠʚʢʝ ʤʠʢʨʦʩʭʝʤ ʚ DIP ʢʦʨʧʫʩʝ, ʠ ʚ ʜʨʫʛʠʭ 

ʢʦʨʧʫʩʘʭ, ʝʩʣʠ ʝʩʪʴ ʧʝʨʝʭʦʜʥʠʢ. 

˻͎͙ͪ͊ͤ;͔͙ͤΎ ͔͔͋ͫͨ͊;͚ͤͦ ͔͚ͣ͊ͭͤͦ͟ ͨ͊ͭ͡· 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʧʨʦʩʪʦʪʫ ʠ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʧʘʡʢʦʡ, 

ʙʝʩʧʘʝʯʥʳʝ ʤʘʢʝʪʢʠ ʠʤʝʶʪ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ɼʝʣʦ ʚ ʪʦʤ ʯʪʦ ʥʝ ʚʩʝ ʮʝʧʠ 

ʥʦʨʤʘʣʴʥʦ ʨʘʙʦʪʘʶʪ ʚ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʜʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ. 

˽͔͔͎ͪͪͯ͊͘͟ ͙ ͙ͨ͊ͪ͊ͭͤ͘·͔ ͍ͫͦͫͭ͊͡ΎΌ΅͙͔ 

ʅʘ ʙʝʩʧʘʝʯʥʳʭ ʤʘʢʝʪʥʳʭ ʧʣʘʪʘʭ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʙʠʨʘʪʴ ʤʦʱʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʘ ʦʩʦʙʝʥʥʦ ʠʤʧʫʣʴʩʥʳʝ ʩʭʝʤʳ. ʇʝʨʚʳʝ ʥʝ ʙʫʜʫʪ ʥʦʨʤʘʣʴʥʦ 

ʨʘʙʦʪʘʪʴ ʧʦ ʧʨʠʯʠʥʝ ʪʦʢʦʚʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʪʘʢʪʥʳʭ ʜʦʨʦʞʝʢ. 

ʅʝ ʩʪʦʠʪ ʟʘʣʘʟʠʪʴ ʟʘ ʪʦʢʠ ʙʦʣʝʝ 1-2 ɸʤʧʝʨ, ʭʦʪʷ ʚ ʠʥʪʝʨʥʝʪʝ ʚʩʪʨʝʯʘʶʪʩʷ ʠ 

ʩʦʦʙʱʝʥʠʷ ʦ ʪʦʤ ʯʪʦ ʚʢʣʶʯʘʶʪ ʠ 5 ɸʤʧʝʨ, ʜʝʣʘʡʪʝ ʩʘʤʠ ʚʳʚʦʜʳ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʡʪʝ. 

ʀʤʧʫʣʴʩʥʳʝ ʩʭʝʤʳ ʤʦʛʫʪ ʠ ʚʦʚʩʝ ʥʝ ʟʘʨʘʙʦʪʘʪʴ ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʧʘʨʘʟʠʪʥʳʭ ʝʤʢʦʩʪʝʡ ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʚ ʩʭʝʤʝ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʰʠʥ 

ʪʘʢʦʝ, ʯʪʦ ʦʥʠ ʧʨʦʭʦʜʷʪ ʚʜʦʣʴ ʜʨʫʛ ʜʨʫʛʘ ʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ 

ʧʣʦʱʘʜʴ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʣʠʰʥʠʝ ʥʘʚʦʜʢʠ ʠ ʥʝ ʫʣʫʯʰʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʠʤʧʫʣʴʩʥʳʭ ʠ ʧʨʝʮʠʟʠʦʥʥʳʭ ʩʭʝʤ. 

͔͔̏ͭͪͦ͋ͦͨ͊ͫͤͦͫͭ͘͟͡Έ 

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʪʦʤ, ʯʪʦ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʧʘʩʥʦ ʜʣʷ ʞʠʟʥʠ. 

ʄʘʢʝʪʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʨʘʙʦʪʘʶʱʠʭ, ʥʘʧʨʠʤʝʨ ʦʪ 220 ɺ ɿɸʇʈɽʑɽʅʆ 

ʢʘʪʝʛʦʨʠʯʝʩʢʠ. ʍʦʪʴ ʠ ʚʳʚʦʜʳ ʟʘʢʨʳʪʳ ʧʣʘʩʪʠʢʦʚʦʡ ʧʘʥʝʣʴʶ, ʥʦ ʢʫʯʘ 

ʧʨʦʚʦʜʥʠʢʦʚ ʠ ʧʝʨʝʤʳʯʝʢ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʣʫʯʘʡʥʦʤʫ ʟʘʤʳʢʘʥʠʶ ʠʣʠ 

ʧʦʨʘʞʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ.  
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ɹʝʩʧʘʝʯʥʘʷ ʤʘʢʝʪʥʘʷ ʧʣʘʪʘ ʛʦʜʠʪʩʷ ʜʣʷ ʧʨʦʩʪʳʭ ʩʭʝʤ, ʘʥʘʣʦʛʦʚʳʭ ʩʭʝʤ 

ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʲʷʚʣʷʶʪ ʚʳʩʦʢʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʝʜʠʥʝʥʠʷʤ 

ʠ ʪʦʯʥʦʩʪʠ, ʘʚʪʦʤʘʪʠʢʠ ʠ ʮʠʬʨʦʚʳʭ ʩʭʝʤ, ʢʦʪʦʨʳʝ ʥʝ ʨʘʙʦʪʘʶʪ ʥʘ ʚʳʩʦʢʠʭ 

ʩʢʦʨʦʩʪʷʭ (ɻʠʛʘɻʝʨʮʳ ʠ ʜʝʩʷʪʢʠ ʄʝʛʘɻʝʨʮ - ʵʪʦ ʫʞʝ ʩʣʠʰʢʦʤ). ʇʨʠ ʵʪʦʤ 

ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢʠ ʦʧʘʩʥʳ ʠ ʚ ʪʘʢʠʭ ʮʝʣʷʭ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʚʝʩʥʦʡ ʤʦʥʪʘʞ ʠ ʧʝʯʘʪʥʳʝ ʧʣʘʪʳ, ʧʨʠ ʵʪʦʤ ʥʦʚʠʯʢʫ ʥʝ ʩʣʝʜʫʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʠ ʥʘʚʝʩʥʦʛʦ ʤʦʥʪʘʞʘ ʪʘʢʠʭ ʮʝʧʝʡ. ʉʪʠʭʠʷ ʙʝʩʧʘʝʯʥʳʭ ʤʘʢʝʪʥʳʭ 

ʧʣʘʪ ð ʧʨʦʩʪʝʡʰʠʝ ʩʭʝʤʳ ʜʦ ʜʝʩʷʪʢʘ ʵʣʝʤʝʥʪʦʚ ʠ ʣʶʙʠʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ ʥʘ 

ɸʨʜʫʠʥʦ ʠ ʜʨʫʛʠʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ. 
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˻͔͙ͫͦ͋ͤͤͦͫͭ ͨͦ͒͟͡Ό;͔͙ͤΎ ͚͍ͯͫͭͪͦͫͭ ͟ Arduino 
 

ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʣʶʙʠʪʝʣʝʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʢʠ Arduino 

ʩʣʘʚʠʪʩʷ ʩʚʦʝʡ ʤʦʜʫʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʠ ʧʨʦʩʪʦʪʦʡ ʨʘʙʦʪʳ. ʇʦʨʦʡ ʷ 

ʥʘʪʳʢʘʶʩʴ ʥʘ ʨʝʢʣʘʤʫ, ʛʜʝ ʟʘʷʚʣʷʶʪ, ʯʪʦ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʩʚʦʝʛʦ ʨʦʙʦʪʘ, 

ʧʨʘʢʪʠʯʝʩʢʠ, ʥʝ ʙʫʜʫʯʠ ʟʥʘʢʦʤʳʤ ʩ ʵʣʝʢʪʨʦʥʠʢʦʡ. ʅʦ ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʪʘʢ. ʇʨʠ 

ʥʝʚʝʨʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʤʝʭʘʥʠʟʤʦʚ 

ʚʳ ʤʦʞʝʪʝ ʩʞʝʯʴ ʧʦʨʪʳ ʘʨʜʫʠʥʢʠ. ɸ ʝʩʣʠ ʚʳ ʥʝ ʟʥʘʝʪʝ, ʢʘʢ ʦʙʨʘʱʘʪʴʩʷ ʩ 

ʮʠʬʨʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ï ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʚʘʤ ʧʨʦʩʪʦ ʥʝ ʫʜʘʩʪʩʷ 

ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ. 

̒ ͙ͯͨ͟͡ ͔ͤͫͦ͟͡Έͦ͟ ͔͚ͣͦ͒ͯ͡ ͒͡Ύ ͙͊ͪ͒ͯͤͦΣ ;ͭͦ ͔͒͊ͭ͡Έ ͒͊͡Έ΄͔Κ 

ʏʪʦʙʳ ʫʟʥʘʪʴ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʜʢʣʶʯʝʥʠʷ, ʥʘʧʨʷʞʝʥʠʷʭ ʧʠʪʘʥʠʷ, 

ʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʠ ʧʨʦʯʝʤ ʥʫʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʘʪʘʰʠʪʦʤ ʥʘ ʚʘʰ 

ʤʦʜʫʣʴ.  

Datasheet ʠʣʠ ʜʘʪʘʰʠʪ ï ʵʪʦ ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʠʟʜʝʣʠʝ. 

ʊʘʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʥʘ ʣʶʙʫʶ ʤʠʢʨʦʩʭʝʤʫ ʠʣʠ ʜʘʪʯʠʢ. 

ʆʙʳʯʥʦ ʦʥʠ ʝʩʪʴ ʥʘ ʩʘʡʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʩʝʪʠ ʩʫʱʝʩʪʚʫʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʦʙʨʘʥʘ ʮʝʣʘʷ ʤʘʩʩʘ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʷʚʣʷʝʪʩʷ http://www.alldatasheet.com/ 

ɺʥʠʤʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟ ʜʘʪʘʰʠʪʘ, ʥʦ ʥʘ ʯʪʦ 

ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ? ɺʦ-ʧʝʨʚʳʭ, ʫ ʤʠʢʨʦʩʭʝʤʳ, ʢʨʦʤʝ ʦʩʥʦʚʥʦʡ 

ʯʘʩʪʠ ʥʘʟʚʘʥʠʷ ʦʙʳʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʝʨʝʤʝʥʥʘʷ ʯʘʩʪʴ ʠʣʠ ʧʨʠʩʪʘʚʢʘ ï ʯʘʱʝ 

ʚʩʝʛʦ ʵʪʦ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʫʢʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʢʦʪʦʨʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʦʥʢʨʝʪʥʦʡ ʤʠʢʨʦʩʭʝʤʳ, ʥʘʧʨʠʤʝʨ ʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, 

ʥʘʧʨʷʞʝʥʠʷʭ ʧʠʪʘʥʠʷ ʠ ʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ (ʝʩʣʠ ʫʩʪʨʦʡʩʪʚʦ ʮʠʬʨʦʚʦʝ), 

ʚʦʟʤʦʞʥʦ ʦ ʢʦʨʧʫʩʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʠʩʧʦʣʥʝʥʘ ʠ ʧʨ.  

ɽʩʣʠ ʚʳ ʥʝ ʥʘʰʣʠ ʚ ʜʘʪʘʰʠʪʝ ʩʚʝʜʝʥʠʡ ʦ ʧʠʪʘʥʠʠ ʠ ʣʦʛ. ʫʨʦʚʥʷʭ 

ʦʙʨʘʪʠʪʝʩʴ ʚ ʨʫʩʩʢʦʷʟʳʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ arduino, ʥʘ ʠʭ ʬʦʨʫʤʘʭ ʦʙʳʯʥʦ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʩʝʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʦʜʫʣʝʡ. ʋ ArduinoUno 

ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʠ ʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ 5 ɺ, ʝʩʣʠ ʚʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʨʘʙʦʪʘʝʪ ʚ 3.3 ɺ ʜʠʘʧʘʟʦʥʝ ï ʚʘʤ ʧʨʠʜʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʭ, ʧʠʪʘʥʠʝ ʤʦʞʥʦ 

ʫʩʪʨʦʠʪʴ ʩ ʧʦʤʦʱʴʶ LDO ʩʪʘʙʠʣʠʟʘʪʦʨʘ (ʣʠʥʝʡʥʳʭ ʩ ʥʠʟʢʠʤ ʧʘʜʝʥʠʝʤ, ʜʣʷ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʝʤʫ ʥʫʞʥʦ ʥʝ ʤʝʥʝʝ 1.3 ʚʦʣʴʪ çʣʠʰʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʪʦʢʝ, ʧʨʦʪʠʚ 2-ʭ ʚʦʣʴʪ ʥʘ ʩʪʘʙʠʣʠʟʘʪʦʨʘʭ 78xx ʩʝʨʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 3.3 ʚʦʣʴʪʘ ʦʪ 4.5 ʚʦʣʴʪ (ʪʨʸʭ ʧʘʣʴʯʠʢʦʚʳʭ ʙʘʪʘʨʝʝʢ)) 

http://www.alldatasheet.com/
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ɺ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʪʘʢʞʝ 

ʫʢʘʟʳʚʘʶʪʩʷ ʠ ʥʘʟʚʘʥʠʷ ʧʨʦʪʦʢʦʣʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʦʥʠ çʦʙʱʘʶʪʩʷè ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ ʠ ʩʪʘʥʜʘʨʪʥʳʝ, ʪʝ ʞʝ: 

¶ UART; 

¶ I2C; 

¶ SPI; 

ɸʨʜʫʠʥʦ ʨʘʙʦʪʘʝʪ ʩ ʥʠʤʠ. ʕʪʦ ʦʙʣʝʛʯʠʪ ʚʘʤ ʟʘʜʘʯʫ ʚ ʧʦʠʩʢʝ ʛʦʪʦʚʳʭ 

ʙʠʙʣʠʦʪʝʢ ʠ ʧʨʠʤʝʨʦʚ ʢʦʜʘ. 

˿͎͍͙͔ͦ͊ͫͦ͊ͤ͡ ͙ ͙͔͙͔ͯͫͤ͡ ͙͎͍ͫͤ͊ͦ͡ 

ɺʦʧʨʦʩʳ ʦ ʩʦʛʣʘʩʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩ 

ʘʨʜʫʠʥʦʡ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʫ ʥʦʚʠʯʢʦʚ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ: 

1. ˿͎͍͙͔ͦ͊ͫͦ͊ͤ͡ ͼ͔͔͚ͨ ͨͦ ͤ͊ͨͪΎ͔͙͗ͤΌΦ 

2. ˿͎͍͙͔ͦ͊ͫͦ͊ͤ͡ ͣͦ΅͙ͤͦͫͭ ͍·ͻ͎ͦ͒ͤͦͦ ͙ͨͤ͊ ͙ ͙͙͔ͫͨͦͤͭ͡͡Έ͎ͤͦͦ 

͚͍ͯͫͭͪͦͫͭ͊Σ ͙ͤ·͙ͣ ͍͙ͫͦ͊ͣ͡ ͙͔͙͔ͯͫͤ͡ ͤ͊ͨͪΎ͔͙͗ͤΎ ͙κ͙͙͡ ͭͦ͊͟Φ 

˿͎͍͙͔ͦ͊ͫͦ͊ͤ͡ ͎͙ͦ͡;͔͙ͫ͟ͻ ͍͔͚ͯͪͦͤ 

ʏʪʦ ʜʝʣʘʪʴ ʝʩʣʠ ʥʘ ʤʦʸʤ ʤʦʜʫʣʝ ʣʦʛʠʯʝʩʢʠʝ ʫʨʦʚʥʠ 3.3 ɺʦʣʴʪʘ, ʘ ʥʘ 

ʘʨʜʫʠʥʦ 5 ɺʦʣʴʪ? ɼʦʚʦʣʴʥʦ ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʚʝʨʪʝʨ ʣʦʛʠʯʝʩʢʠ 

ʫʨʦʚʥʝʡ. ɽʛʦ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʠʟ ʜʠʩʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ 

ʛʦʪʦʚʳʡ ʤʦʜʫʣʴ ʥʘ ʧʣʘʪʝ, ʢ ʧʨʠʤʝʨʫ ʪʘʢʦʡ: 
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ʊʘʢʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ, ʪ.ʝ. ʦʥ ʧʦʥʠʞʘʝʪ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʠ ʧʦʚʳʰʘʝʪ ʦʪʚʝʪʥʳʡ ʥʠʟʢʠʡ. LV(1,2,3,4) ï ʧʣʦʱʘʜʢʠ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ ʩʠʛʥʘʣʦʚ, HV(1,2,3,4) ï ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ, HV 

ʠ LV ʙʝʟ ʮʠʬʨ  ï ʵʪʦ ʥʘʧʨʷʞʝʥʠʷ 5 ʠ 3.3 ɺʦʣʴʪʘ, ʢʘʢ ʠ ʫ ʠʩʪʦʯʥʠʢʦʚ 

ʧʨʝʦʙʨʘʟʫʝʤʳʭ ʩʠʛʥʘʣʦʚ, GND ï ʟʝʤʣʷ ʠʣʠ ʤʠʥʫʩʦʚʦʡ ʧʨʦʚʦʜ. ɺ ʢʦʥʢʨʝʪʥʦʤ 

ʵʢʟʝʤʧʣʷʨʝ ʝʩʪʴ 4 ʥʝʟʘʚʠʩʠʤʳʭ ʢʘʥʘʣʘ.  

˿͎͍͙͔ͦ͊ͫͦ͊ͤ͡ ͼ͔͔͚ͨ ͫ ͋ͦ͡Έ΄͚ͦ ͙ͪ͊ͤ͘ͼ͔͚ ͤ͊ͨͪΎ͔͙͗ͤΎ 

ɽʩʣʠ ʚʳ ʩʦʙʠʨʘʝʪʝʩʴ ʟʘʚʦʜʠʪʴ ʩʠʛʥʘʣ, ʥʘʧʨʠʤʝʨ ʩ ʮʝʧʝʡ ʚʳʩʦʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ 220 ɺ, ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʪʦʧʘʨʫ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ 

ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʨʘʟʚʷʟʢʫ ʠ ʟʘʱʠʪʫ ʦʪ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʚʩʧʣʝʩʢʦʚ ʚʭʦʜʦʚ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʊʘʢʠʝ ʮʝʧʠ ʠʩʧʦʣʴʟʫʶʪ, ʢʘʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ, ʪʘʢ ʠ 
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ʜʣʷ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʄʂ ʚ ʩʝʪʴ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʠʩʪʦʨʘʤʠ ʚ 

ʮʝʧʷʭ.  

 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʚʳʩʦʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʧʣʘʪʝ ʘʨʜʫʠʥʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʢʨʘʡʥʝ ʤʘʣʘ, ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʢʦʥʪʘʢʪʘ, ʘ ʩʚʷʟʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʧʪʠʯʝʩʢʠʡ ʢʘʥʘʣ, ʪ.ʝ. ʩ ʧʦʤʦʱʴʶ 

ʩʚʝʪʘ. ʇʦʜʨʦʙʥʝʝ ʦʙ ʵʪʦʤ ʚʳ ʤʦʞʝʪʝ ʫʟʥʘʪʴ ʠʟʫʯʠʚ ʬʦʪʦ- ʠ ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʝ 

ʧʨʠʙʦʨʳ. ɽʩʣʠ ʠ ʧʨʦʠʟʦʡʜʝʪ ʙʦʣʴʰʦʡ ʩʢʘʯʦʢ ï ʪʦ ʩʛʦʨʠʪ ʦʧʪʦʧʘʨʘ, ʥʘ 

ʢʘʨʪʠʥʢʝ ʵʪʦ PC8171, ʥʦ ʥʠʢʘʢ ʚʳ ʥʝ ʧʝʨʝʛʨʫʟʠʪʝ ʧʦʨʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

˽ͦ͒͟͡Ό;͔͙͔ͤ ͣͦ΅ͤ·ͻ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡ 

ʊʘʢ ʢʘʢ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʤʦʞʝʪ ʪʦʣʴʢʦ ʋʇʈɸɺʃʗʊʔ ʨʘʙʦʪʦʡ 

ʫʩʪʨʦʡʩʪʚ, ʚʳ ʥʝ ʤʦʞʝʪʝ ʧʦʜʢʣʶʯʠʪʴ ʤʦʱʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʢ ʝʸ ʧʦʨʪʫ. 

ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ: 

¶ ˾͔͔͡Τ 

¶ ˿͔͙ͦͤͦ͒͡·Τ 

¶ ͔͍͙͎͔͙̏ͭͪͦ͒͊ͭ͟͡͡Τ 

¶ ˿͔͍͙͍ͪͦͨͪͦ͒·Τ 

1. ˽ ͦ͒͟͡Ό;͔͙͔ͤ ͔͍͙͍ͫͪͦͨͪͦ͒͊ 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʝʨʚʦʧʨʠʚʦʜʘ - ʵʪʦ ʟʘʜʘʪʴ ʧʦʣʦʞʝʥʠʝ ʨʦʪʦʨʘ 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʘʤ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʠʟʤʝʥʷʪʴ 

ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʤʘʣʳʭ ʫʩʠʣʠʡ. ʊʦ ʝʩʪʴ, ʚʳ, ʩ ʧʦʤʦʱʴʶ ʧʦʪʝʥʮʠʦʤʝʪʨʘ, ʝʩʣʠ 

ʩʝʨʚʦʧʨʠʚʦʜ ʨʘʩʩʯʠʪʘʥ ʥʘ ʚʨʘʱʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʦʚʠʥʳ ʦʙʦʨʦʪʘ (180 

ʛʨʘʜʫʩʦʚ) ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʵʥʢʦʜʝʨʘ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʢʨʫʛʦʚʦʝ ʚʨʘʱʝʥʠʝ 

(360 ʛʨʘʜʫʩʦʚ) ʤʦʞʝʪʝ ʫʧʨʘʚʣʷʪʴ ʧʦʣʦʞʝʥʠʝʤ ʚʘʣʘ ʩʝʨʚʦʧʨʠʚʦʜʘ 

(ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ) ʧʨʦʠʟʚʦʣʴʥʦʡ ʤʦʱʥʦʩʪʠ.  

ʄʥʦʛʠʝ ʣʶʙʠʪʝʣʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʘʨʜʫʠʥʫ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʳ ʩʚʦʠʭ ʨʦʙʦʪʦʚ. ɿʜʝʩʴ ʩʝʨʚʦʧʨʠʚʦʜʳ ʥʘʰʣʠ ʦʪʣʠʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʀʭ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʚʦʜʘ ʧʦʚʦʨʦʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʢʘʤʝʨ, ʜʘʪʯʠʢʦʚ 
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ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʨʫʢ. ʈʘʜʠʦʤʦʜʝʣʠʩʪʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʠʚʦʜʘ ʧʦʚʦʨʦʪʘ 

ʢʦʣʝʩ ʚ ʤʦʜʝʣʷʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʠʝ 

ʧʨʠʚʦʜʳ ʚ ʏʇʋ ʩʪʘʥʢʘʭ ʠ ʧʨʦʯʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

 

ɺ ʣʶʙʠʪʝʣʴʩʢʠʭ ʤʘʣʝʥʴʢʠʭ ʩʝʨʚʘʭ ʧʣʘʪʘ ʩ ʜʘʪʯʠʢʦʤ ʧʦʣʦʞʝʥʠʷ ʠ 

ʵʣʝʢʪʨʦʥʠʢʦʡ ʚʩʪʨʦʝʥʘ ʚ ʢʦʨʧʫʩ. ʀʟ ʥʠʭ ʦʙʳʯʥʦ ʚʳʭʦʜʠʪ ʪʨʠ ʧʨʦʚʦʜʘ: 

¶ ˴ͪ͊ͫͤ·͚ - ͨ͡Όͫ ͙͙ͨͭ͊ͤΎΣ ͔͙ͫ͡ ͙͍ͨͪͦ͒ ͣͦ΅ͤ·͚ ͯ͡;΄͔ ͨͦ͒͟͡Ό;͊ͭΈ ͟ 

͍͔ͤ΄͔ͤͣͯ ͙ͫͭͦ;͙ͤͯ͟Σ ͊ ͔ͤ ͟ ͔ͨ͊ͭ͡ ͙͊ͪ͒ͯͤͦΤ 

¶ ͔̉ͪͤ·͚ ͙͙͡ ͙ͦͪ͟;͔͍ͤ·͚ - ͣ ͙ͤͯͫΣ ͨͦ ͨͦ͒͟͡Ό;͔͙ͤΌ ͔ͭ͊͗͟Σ ͊͟͟ ͙ ͨ͡ΌͫΤ 

¶ ˬ͔ͭ͡·͚ ͙͙͡ ͔͍ͦͪ͊ͤ͗·͚ - ͍ͯͨͪ͊͡ΎΌ΅͙͚ ͙͎ͫͤ͊͡ - ͔͎ͦ ͨͦ͒͊Όͭ ͙͘ ͼ͙ͺ͍͎ͪͦͦͦ 

͙ͨͤ͊ ͙͔ͣͪͦͦͤͭͪͦͪ͊͟͟͡͡ όdigital out); 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, 

ʦʙʨʘʱʝʥʠʝ ʢ ʥʝʡ ʦʙʲʷʚʣʷʝʪʩʷ ʚ ʥʘʯʘʣʝ ʢʦʜʘ, ʢʦʤʘʥʜʦʡ "#include servo.h" 
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˽ͦ͒͟͡Ό;͔͙͔ͤ Ή͔͍͙͎͔ͭͪͦ͒͊ͭ͟͡͡Ύ 

ɼʣʷ ʧʨʠʚʦʜʘ ʚ ʜʚʠʞʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠ ʨʝʛʫʣʠʨʦʚʢʠ ʩʢʦʨʦʩʪʠ ʠʭ 

ʚʨʘʱʝʥʠʷ ʧʨʦʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ɼʇʊ (ʱʝʪʦʯʥʳʡ ʜʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ ʩ ʚʦʟʙʫʞʜʝʥʠʝʤ ʦʪ ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʦʚ). ʊʘʢʠʝ ʤʦʪʦʨʯʠʢʠ ʚʳ, 

ʥʘʚʝʨʥʷʢʘ, ʚʠʜʝʣʠ ʚ ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʳʭ ʤʘʰʠʥʢʘʭ. ʆʥʠ ʣʝʛʢʦ ʨʝʚʝʨʩʠʨʫʶʪʩʷ 

(ʚʢʣʶʯʘʶʪʩʷ ʥʘ ʚʨʘʱʝʥʠʝ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ) ʥʫʞʥʦ ʧʨʦʩʪʦ ʩʤʝʥʠʪʴ 

ʧʦʣʷʨʥʦʩʪʴ. ʅʝ ʧʳʪʘʡʪʝʩʴ ʠʭ ʧʦʜʢʣʶʯʠʪʴ ʢ ʧʠʥʘʤ  ʥʘʧʨʷʤʫʶ! 

ʃʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʥʟʠʩʪʦʨ. ʇʦʜʦʡʜʝʪ ʣʶʙʦʡ ʙʠʧʦʣʷʨʥʳʡ, ʭʦʪʴ 

ʧʨʷʤʦʡ (pnp), ʭʦʪʴ ʦʙʨʘʪʥʦʡ (npn) ʧʨʦʚʦʜʠʤʦʩʪʠ. ʇʦʣʝʚʳʝ ʪʦʞʝ ʧʦʜʦʡʜʫʪ, ʥʦ 

ʧʨʠ ʚʳʙʦʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʫʙʝʜʠʪʝʩʴ, ʨʘʙʦʪʘʝʪ ʣʠ ʝʛʦ ʟʘʪʚʦʨ ʩ ʣʦʛʠʯʝʩʢʠʤ 

ʫʨʦʚʥʷʤʠ? ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥ ʥʝ ʙʫʜʝʪ ʦʪʢʨʳʚʘʪʴʩʷ ʧʦʣʥʦʩʪʴʶ, ʣʠʙʦ ʚʳ 

ʩʦʞʞʝʪʝ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚʦ ʚʨʝʤʷ ʟʘʨʷʜʘ ʟʘʪʚʦʨʥʦʡ 

ʝʤʢʦʩʪʠ - ʜʣʷ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪ ʜʨʘʡʚʝʨ, ʧʨʦʩʪʝʡʰʠʡ ʩʧʦʩʦʙ - ʨʘʩʢʘʯʢʘ 

ʩʠʛʥʘʣʘ ʯʝʨʝʟ ʙʠʧʦʣʷʨʥʳʡ ʪʨʘʥʟʠʩʪʦʨ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʯʝʨʝʟ ʧʦʣʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ. 
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ɽʩʣʠ ʤʝʞʜʫ G ʠ S ʥʝ ʧʦʩʪʘʚʠʪʴ ʨʝʟʠʩʪʦʨʘ - ʪʦʛʜʘ ʟʘʪʚʦʨ (G) ʥʝ ʙʫʜʝʪ 

ʧʨʠʪʷʥʫʪ ʢ ʟʝʤʣʝ ʠ ʤʦʞʝʪ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ñʛʫʣʷʪʴò ʦʪ ʧʦʤʝʭ. 

ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʧʦʣʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ ʧʨʠʛʦʜʝʥ ʜʣʷ ʧʨʷʤʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʄʂ ʩʤʦʪʨʠʪʝ ʥʠʞʝ. ɺ ʜʘʪʘʰʠʪʝ ʥʘʡʜʠʪʝ ʧʘʨʘʤʝʪʨ Vgs, 

ʥʘʧʨʠʤʝʨ ʜʣʷ IRL540 ʚʩʝ ʠʟʤʝʨʝʥʠʷ ʠ ʛʨʘʬʠʢʠ ʧʨʠʚʷʟʘʥʳ ʢ Vgs=5v, ʜʘʞʝ 

ʪʘʢʦʡ ʧʘʨʘʤʝʪʨ, ʢʘʢ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪʢʨʳʪʦʛʦ ʢʘʥʘʣʘ ʫʢʘʟʘʥ ʜʣʷ ʵʪʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ ʟʘʪʚʦʨʦʤ ʠ ʠʩʪʦʢʦʤ. 

 

ʂʨʦʤʝ ʱʝʪʦʯʥʦʛʦ ɼʇʊ ʧʦ ʪʘʢʦʡ ʞʝ ʩʭʝʤʝ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢʫʣʣʝʨ ʦʪ 

ʢʦʤʧʴʶʪʝʨʘ, ʭʦʪʷ ʪʘʤ ʙʝʟʱʝʪʦʯʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʦʙʤʦʪʢʠ ʢʦʪʦʨʦʛʦ 

ʫʧʨʘʚʣʷʶʪʩʷ ʚʩʪʨʦʝʥʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʧʣʘʪʘ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʘ 

ʧʨʷʤʦ ʚ ʝʛʦ ʢʦʨʧʫʩʝ. ʆʙʦʨʦʪʳ ʵʪʠʭ ʜʚʫʭ ʪʠʧʦʚ ʜʚʠʛʘʪʝʣʝʡ ʣʝʛʢʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʟʤʝʥʷʷ ʧʠʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʝʩʣʠ ʙʘʟʫ 

ʪʨʘʥʟʠʩʪʦʨʘ ʧʦʜʢʣʶʯʠʪʴ ʥʝ ʚ ʮʠʬʨʦʚʦʤʫ (digital output), ʘ ʰʠʤ ʧʠʥʫ (~pwm), 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ "analogWrite()". 

˾͔͔͡ ͙ ͔͙ͫͦͤͦ͒͡· 

ɼʣʷ ʢʦʤʤʫʪʘʮʠʠ ʮʝʧʝʡ, ʛʜʝ ʥʝ ʥʫʞʥʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʯʘʩʪʦʝ 

ʧʝʨʝʢʣʶʯʝʥʠʝ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʣʝ. ʇʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʚ ʧʦʜʭʦʜʷʱʝʝ, 

ʚʳ ʤʦʞʝʪʝ ʢʦʤʤʫʪʠʨʦʚʘʪʴ ʣʶʙʳʝ ʪʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʧʦʪʝʨʷʭ ʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʥʘʛʨʝʚʝ ʩʠʣʦʚʳʭ ʣʠʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʜʘʪʴ 

ʥʘʧʨʷʞʝʥʠʝ ʥʫʞʥʦʡ ʥʘ ʢʘʪʫʰʢʫ ʨʝʣʝ. ʅʘ ʬʦʪʦ ʨʝʣʝ, ʝʛʦ ʢʘʪʫʰʢʘ ʨʘʩʩʯʠʪʘʥʘ 

ʥʘ ʫʧʨʘʚʣʝʥʠʝ 5-ʶ ʚʦʣʴʪʘʤʠ, ʩʠʣʦʚʳʝ ʢʦʥʪʘʢʪʳ ʤʦʛʫʪ ʢʦʤʤʫʪʠʨʦʚʘʪʴ ʠ ʧʘʨʫ 

ʚʦʣʴʪ ʠ ʩʝʪʝʚʳʝ 220 ɺ 


