
3 

 
 ................................................................................................. 5

1.    h343 .......................................... 7
2.    Ch343 .......................................... 9
3.    ESP 32 ................................. 10
4.  Python .............................................................................. 11
5.  firmware  ESP 32 ............................................................ 12
6.   MicroPython ......................................... 14
7.       Python ................ 17

7.1.     Python ............................................. 17
7.2.  .................................................................................. 18
7.3.   ............................................................................ 19
7.4.     ....................................................... 20
7.5.     ................................................... 21
7.6.   Python ........................................................................... 21
7.7.  ......................................................................................... 23
7.8.    Python ........................................ 24

8. On-line    ESP 32 ................................................. 25
9. Off-line      ESP 32 ......................... 27

9.1.     boot-  ................. 27
9.2.     boot-  ................ 28

10.  ,   ................................................. 30
10.1.  ................................................................................. 32
10.2.  ........................................................................ 34
10.3.   ................................................................................. 35
10.4.  .............................................................................. 36

11.   ESP 32 ............................................................ 38
11.1. -    ........................................ 39
11.2.   ( .0)   ( .1) ............................. 40
11.3.    ............................................ 41
11.4.     ESP 32 .................... 43
11.5.     ...................................... 43

12.      ESP 32 ........................ 46
13.      ........................................... 47
14.  ........................................................................... 50



 

4 

15.  ........................................................................................... 51
15.1.    ESP 32 ............................ 51
15.2.    .............................................. 53
15.3.     ................ 54
15.4.   (   ) ............... 57
15.5.   (   ) ......................... 60
15.6.  “  ” ................................................ 63
15.7.  “ ” ....................................................................... 65
15.8.  RGB-  .............................................. 69
15.9. , NPN-  PNP-  ...................................... 72
15.10.    .................................... 77
15.11.    .................................... 84
15.12.     ........................ 87
15.13.  -  .......................................................... 88
15.14.  ................................................................................ 90
15.15.   ................................................. 92
15.16.   ......................................... 95
15.17.   ............................................ 100
15.18.   LCD1602...................................... 104
15.18.1. -  ............................................................... 106
15.18.2.     ...................... 108
15.18.3.    ................................... 109
15.19.   ................................................ 111
15.20.    Bluetooth ...................................... 114
15.21.  ESP 32    Bluetooth .......... 121
15.22.     Bluetooth .......... 123
15.23. Wi-Fi   ESP 32 ......................................................... 126
15.24.     ESP 32    .... 140
15.25.   ........................................................... 149
15.26.    ESP 32    ....... 150

 



 

 

 “ ”?   
 ,       

    .  ,     
,    -   :  ,  

       ,  , 
   . n-line    

.          
      .     

 ,   ,  .  n-line 
       ,   
…        
 ,    ,    

   .    , 
 —  .  ,   21-    

  —   .  
 

 ESP-32?     
       

,  .    
    ,   

    .  
,       

 ( )    , 
   ,    

.   : 
—     (  , 

 ,      
  );  

—   ,  
      ; 

—      ,  
 ..  

  
ESP-32 —    ,    

  ,     . 
       240 , 

   .    
 ,  Wi-Fi  Bluetooth.   

 (ADC, UART, I2C, I2S, SPI)     
 ,    . 



 

7 

    :     
   . 

1.    
h343 

USB (Universal Serial Bus) —    
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.6.6  Thonny   

7.   
    Python 

7.1.     Python 
   Python,     , 
  —   ,   

   .   Python : 
—      (a, b, c, ..., x, y, z, A, B, C, 

..., X, Y, Z); 
—   (0, 1, 2, ..., 7, 8, 9); 
—   (  ,  , 

,       
,  “#”     .). 

 
      : 

  

==     

!=      

>=       <=   ,    
 
       : 

 
 

  
 

 

and     input  

break  int  
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4.      

? 

11.   ESP 32 
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Temperature monitoring started... 
Current temperature: 24.8 °C 
Current temperature: 27.2 °C 
Current temperature: 27.3 °C 
Client connected from: ('192.168.0.103', 52590) 
Response sent to client 
Current temperature: 24.6 °C 
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