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6) 1  Mux. Mux – ,     

. 
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5) 1  Display.        

 .     , 

  .   XYplot    

 xmin=0, xmax=0,1, ymin=-0,5, ymax=0,5.    

0,01. 

6) 5   S ope. Scope –  .  

     .    

      .  

         

,         

  . 

   1, 2, 3, A      18-22 

. 
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 18 –   Scope1 

 

 

 19 –   Scope2 
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 20 –   Scope3 
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 21 –   Scope  

 

 

 22 –   Scope B 
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3   
 

3.1      Arduino 
 

      

  -   Arduino.  

    : 

 ,  23; 

 ,  24; 

  Arduino Uno. 

 

 

 23 –    4  
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 24 –    SG90 

 

  25       

      . 

 

 25 –      
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 Arduino    ,   

       ,  

       ,   

  .  

    Arduino  , 

      .  

  .    

,       .   

     ,   . 

     26. 

 

 26 –   

 

    ,  , 

       ,    

  . ,       

  ,   .    

     .    

    .    
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    ,    , 

   ,    ,   

       . 

 Arduino    .  

     ,    

       .   

26         

,      . 

        . 

      25 ,    

   LOW.        

 1  2     HIGH.  0,5   0 

,   2,5  – 180 ,      0  180.  

         

  27. 

 

 

 27 –    

 

Arduino –   -      



63  

      .  

     Arduino UNO R3,  

   ATmega328.    ё   

 25. 

   Arduino      

  .     

    , , .   

   ,  Arduino UNO R3   

 . 

 Arduino Uno    ATmega328.  

    16 , 6  , 14 

 / ,  6,      

,  USB,  ICSP,     .  

         

USB,      ,     AC/DC. 

      4. 

 

 4 –  Arduino Uno 

  

 ,  ATmega328 

  5 

  ,  7-12 

  ,  6-20 

 /  14 (  6  ) 

  6 

   / ,  40 

    3.3,  50 

- ,    
,  

32 

,  2 

EEPROM,  1 

 ,  16 
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  , ,     

  USB.        

 ,     .  

      2.1   

  .      

Gnd  Vin  . 

      

  6  20 .   ,  5V   5 , 

       .    

   12       

  .     7  12 . 

     USB     

     5    VIN 

       . 

       . 

    3V3   3.3 , GND  

.    50 . 

  ATmega328    32 ,  

 0,5     ,   2   

  SRAM  1  EEPROM. 

 

3.2      
 

     

 Arduino.     ,  

      .  

     STK500. 

   Arduino   C++,    

      .  
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   ,   ,    

 .  Arduino    

 Arduino IDE.   ,      

    . 

        

Arduino IDE   .    

     ,       

 ,      

.        

        [22].   

    28. 

 

 

 28 –  Arduino IDE 

 

       

 .    Arduino IDE  

 ,      ,    

 28.    : setup  loop.  setup 

 ,     ,  

      /    

 ,         
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Arduino.  loop     . 

 Arduino UNO       

USB,    IDE     

.  ,       

 COM1    29. 

 

 

 29 –    

 

    Arduino.   30   

Arduino/Genuino Uno.  

 

 

 30 –    Arduino 
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        Arduino 

  USB- .     

 ,    ,   

     ,  

   . 

 ,     .  

IDE           

   .        

Arduino,    . 

        Arduino  

 TX  RX  . 

       ,    

   .       

 .    ,   

         

.       ,   

        ,  

  ,        . 

  .  

   (#include <Servo.h>),   

 servomtr. 

     ,   

          31. 

        

Arduino UNO R3,     . 
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 31 –     Arduino  

  

      

  –  1: 

#include <Servo.h> //    Servo servo1; // 

   

void setup() 

{ 

servo1.attach(9); //   9    

} 

void loop() 

{ 

int position; 

servo1.write(90); //      90  

delay(1000); //  1 ,     servo1.write(180); // 

     180  delay(1000); //  1  

servo1.write(0); //      0  

delay(1000); //  1  

//       180 , 

//     : 

for(position = 0; position < 180; position += 2) 
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{ 

servo1.write(position); //      

delay(20); //   

} 

//       0 , 

//    1 : 

for(position = 180; position >= 0; position -= 1) 

{ 

servo1.write(position); //     

//   

delay(20); //   

} 

       

 –  2: 

int servopin=9;// select digital pin 9 for servomotor signal line 

int myangle;// initialize angle variable int pulsewidth;// initialize width variable int 

val; 

void servopulse(int servopin,int myangle)// define a servo pulse function 

{ 

pulsewidth=(myangle*11)+500;// convert angle to 500-2480 pulse width 

digitalWrite(servopin,HIGH);// set the level of servo pin as “high” 

delayMicroseconds(pulsewidth);// delay microsecond of pulse width 

digitalWrite(servopin,LOW);// set the level of servo pin as “low” delay(20-

pulsewidth/1000); 

} 

void setup() 

{ 

pinMode(servopin,OUTPUT);// set servo pin as “output” Serial.begin(9600);// 

connect to serial port, set baud rate at “9600” Serial.println("servo=o_seral_simple 

ready" ) ; 
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} 

void loop()// convert number 0 to 9 to corresponding 0-180 degree angle, LED blinks 

corresponding number of time 

{ 

val=Serial.read();// read serial port value if(val>='0'&&val<='9') 

{ 

val=val-'0';// convert characteristic quantity to numerical variable val=val*(180/9);// 

convert number to angle 

Serial.print("moving servo to "); Serial.print(val,DEC); Serial.println(); 

for(int i=0;i<=50;i++) // giving the servo time to rotate to commanded position 

{ 

servopulse(servopin,val);// use the pulse function 

} 

} 

} 

     

     32. 

 32 –      
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 ,   ,    [21]. 

,    ,   

 5. 
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Analog Devices, 

USB 
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3.4    3D    

 

       

  3D     ,  

      .   

 , . . ,       

,     ,   

       

  .     

  3D   ,   , 

      .  

    ,    , 

.       

  ,      ,  

         

.          .  

        HC SR04, 

 36. 

 

 36 –    HC SR04 

 

  3D    ,   
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  ,       

   .     

     .    

     .  

    ,  

  ,       

 .     

,         

,   ,     

        . 

      

  HC SR04.     

  ,      

Arduino   . 

     .   

  ,      

  ,      

 .        

ё . 

  HC SR04    : 

1)   – 5 ; 

2)      – 15 ; 

3)      < 2 ; 

4)   – 15°; 

5)   – 0,3 ; 

6)   – 30°; 

7)   – 10-6 . 

   ,   Arduino 

      .  
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.  ,     

 ,       

        . 

     .   37 

       

. 

 

 

 37 –     

 

     -

 ,      

  ,        . 

      TinkerCad Circuits.  

         

   ,    

.   38     

 Arduino,    TinkerCad Circuits. 

 

https://www.tinkercad.com/circuits
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 38 –     Arduino   TinkerCad 

 

      

    .   Arduino   GND 

  ,      5V. 

  Arduino    Echo  Trig.  

           

 39. 

 

)    Arduino; )     

 39 –      

 

       

.       Arduino IDE  
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       , 
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  40        IDE. 
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4.1      
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А  
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 АЩ  
 

m0 –   ; 

 m1 –    ;  

m2 –   3D ;  

y, х –  ;  

2 –  ;  

1 –   ;  

b1, b2 –    ; 

uя –  ; 

Iя –  ; 

eя – -  ; 

Lя –  ; 

Rя –  ; 

Tя –    ; 

ωm –   ; 

M –  ; 

M  –  ; 

ϴm –    ; 

J –   ; 

kE, kM –  ; 
,HP кВ  –   ; 
,ЯU В  –    ; 
,ВU В  –   ; 
,1/Hn и  –    ; 
,ЯI А  –   ; 
,ЯR  –   ; 
,BR  –   ; 

0,3 0,4X   –  ; 
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 А 
 

  Arduino IDE 

 

const int pingPin = 7; 

 

 void setup() { 

  Serial.begin(9600); 

} 

 

 void loop() 

{ 

  long duration, inches, cm; 

  

  pinMode(pingPin, OUTPUT); 

  digitalWrite(pingPin, LOW); 

  delayMicroseconds(2); 

  digitalWrite(pingPin, HIGH); 

  delayMicroseconds(2); 

 

  digitalWrite(pingPin, LOW); 

  

  pinMode(pingPin, INPUT); 

  duration = pulseIn(pingPin, HIGH); 

  

  inches = microsecondsToInches(duration); 

  inches = inches +2;// Ultrasonic Calibration factor 

  cm = microsecondsToCentimeters(duration); 

  cm = cm +2; // Ultrasonic Calibration factor 

  

  Serial.print(inches); 

  Serial.print("in, "); 

  Serial.print(cm); 

  Serial.print("cm"); 

  Serial.println(); 
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  delay(1000); 

} 

  

long microsecondsToInches(long microseconds) 

{ 

  return microseconds / 74 / 2; 

} 

 

long microsecondsToCentimeters(long microseconds) 

{ 

  return microseconds / 29 / 2; 

} 

 



 


