
   
  

  
«   » 

 

           . 
 

                                                         . 
 

 
 
 

  
  

 
_____    .   
     ,   
« _____»   _______  2019 . 
 
 
 
 

 
  

 
09.03.01     

    
 

       
       

 

 
 

 
 

     __________     , . .        . . . 
                                               ,           ,                         ,  

 
 

              ________                                                         . .  
                                 ,                                                                                ,  

 
 

     ________                                                        . .  
                                  ,                                                                              ,  

 
 

 2019 
 



2 
 

      
     

  
«   » 

 

    
 

 

  
 

 
 

     
       

  . .  
  ,  

«  »  20  . 
 
 

 
     

    
 

 
 
 
 

 

 

 

 

 

 



3 
 

                                                          
      , ,  

         15-08          ( )   09.03.01                  
                       

                                                                   
       

      

      

     

    №  ________   _________________  

    . . , ,        
                              , . .                                      
            , , , ё      
 

   :     

    .    

  .    

 .  

  :  ,  ,  

  ,      

,     . 

  :    PowerPoint, 

 . 

 
     ____________     . .     

                                                                                                                                                      ,   
               
 

      ____________      . .  
                                                                                                                                                       ,  
 
 

 
         «___»  _______  2019  

 

 

 

 



4 
 

 

 
     «   

      

    ».  44   

, 1 , 22 , 1 , 12  

. 

 :  , , , 

, , ARDUINO, , . 

      : 

-       

; 

-    . 

-      : 

-  -     

 ; 

-     . 

       

   ,     , 

   .      

    ( ).  , 

 . 

 

  



5 
 

 
 

 ....................................................................................................................... 7 

1   .................................................................................................... 8 

1.1   ............................................................................................ 8 

1.2    ....................................................................... 9 

1.3   ................................................................................................ 9 

1.3.1  RT0003 ............................................................................... 9 

1.3.2  HDL .................................................................................... 10 

2   ........................................................................................... 14 

2.1      ................................ 14 

2.2    ........................................................................ 15 

2.3    ................................................................. 16 

3     ..................................................................... 17 

3.1    ........................................................................... 17 

3.2    ............................................................... 17 

3.3 Arduino ........................................................................................................... 18 

3.4      ............................................... 23 

3.4.1   ......................................................................... 23 

3.4.2   c HC-SR501 ........................................................... 24 

3.4.3  ............................................................................. 25 

3.4.4 -  ................................................................................... 27 

3.4.5  ....................................................................................................... 28 

3.4.6   ...................................................................... 29 

3.4.7   ........................................................................ 29 

4       .......................... 31 

4.1     ..................................................... 31 

5      ..................................................... 39 

5.1    ..................................................... 39 

5.2  .............................................................................. 39 



6 
 

 ................................................................................................................ 42 

  .................................................................................................. 42 

   ...................................................................... 43 

  ........................................................................................................... 44 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7 
 

 

 

      ё    

.       ё  

 ,      

  .       

  ,       

      

    . 

 «  » ( . smart house)    70-  

     «  »   , 

      

. 

  «  »   ,  

        

    . «  »  

, , ,     

       . ё  

      

   ,   , , 

 ,   [3]. 

 
 
 
 
 
 
 
 
 
 



8 
 

1   

 

1.1   

 
  –  ,    

      

,      

  . 

       20 ,  

 «  »     2010-2012 . 

   : , , 

 ( , , , ),   

(Bluetooth, WiFi, ), HUB- . 

       

   «  » -  

    ,   ,   

   .     

 ,        

   [4].  

 –  , , ,  

  . .      ,  

 ,        , 

      .    

,        

,  , Wi-Fi, Bluetooth  .  

        

   ,        

 . 

 



9 
 

1.2    

 
       

       . 

    : 

-    ; 

-    ; 

-      ; 

-   –      

; 

- -    . 

 

1.3   

 
    ,   

    .    ,  

 ,  , ,    

  ,   ,  

   ,  . . 

   . 

 

1.3.1  RT0003 

 
 « »     

.       (  1),  

   .      

 ,     

. 

 «  »     Z-

Wave Plus.      230 



10 
 

 Z-Wave         Wi-

Fi.        100   

   40    [5]. 

 

 

 1 –   

 

     Z-Wave Plus — 

        

,        

     .  

,       [5]. 

       

        Android  

iOS. 

 

1.3.2  HDL 

 
HDL –   ,  

   «  ».   HDL 

  1985 .       2008  



11 
 

    «HDL-BUS»   

    ,  (   Preussen 

Automation)    .     

 ,     

      .  

    HDL   

- ,     

       

 .      . 

HDL      90 ,      . 

    HDL   –  "  

"[6]. 

 2009   HDL       Hi-

Tech Building.        , 

         HDL  

 .      HDL  

  ,       

   .     

        -

,       HDL. 

 HDL     

   : 

- : , ,  ,  

 ; 

- :  ,    

; 

- :    ,   

; 

http://www.preussen-automation.de/
http://www.preussen-automation.de/


12 
 

-    :    

; 

-  :    ( ),  

.       ,  

  ,     . 

     «HDL Buspro» – 

      «  », 

 , ,  . « » – 

,     ,     

 ,    .    

  ,      .  

   «Cat5e UTP»  4-  

  KNX,  2     

,  2 –   .    HDL Buspro 

   8-32   .    

  15000 ,     255 . 

     IP- ,     

Ethernet.  «HDL Buspro»     

   : TCP/IP, RS232, RS485, KNX/EIB, 

ZigBee[4]. 

        

   iOS, Android, Windows,    

  .  ,     

     ( ) iRidium. 

iRidium –    , , ,  

      , ,  

     . iRidium  HDL Buspro –  

 ,      

       HDL.  



13 
 

 iRidium  HDL Buspro     

  iOS, Android  Windows    HDL 

  HDL IP- .      

   [6]. 

  ,  HDL     

     .   

 HDL      : 

-      HDL Buspro; 

-    ,   

 HDL KNX/EIB; 

-    HDL Wireless; 

-    

/  . 

 ,       

   HDL      . 

      , , 

,    .  ,   BMW,  

  ,  HDL     

 . ,     HDL 

     «  »    

     . 

       HDL – 

    -  

 « » (   « »). 

 

 

 

 

 



14 
 

 

2   

 
2.1      

 
         

 .   2      

         

 

1 1

1

1

17

7

7 2

3

2

3

2

3

32

2

3

1

2

6

6

6

6

6
6

8

63 54

63 4 5

3 4 5 6

6

 

 2 –    

 

  

1.  

2.   

3.   

4.  

5.   

6.   



15 
 

7.   

8.       

 

2.2    

 
      3 

 

 1

 1

IN OUT

 8

...

 6

...

 1

 7

...

 
 1

 
 7

...

 
 1

 
 1

 
 6

...

 
 4

...

 
 1

 
 2

...

У ло ные о о н чен я:

Ц ф о о  н л

Ан ло о ы  н л

 

 3 –    

 

 

 

 



16 
 

2.3    

 

     4 

 

IOREF
RESET
3.3 V
5 V

GND
GND
Vin
PF0
PF1
PF2
PF3
PF4
PF5
PF6
PF7
PK0
PK1
PK2
PK3
PK4
PK5
PK6
PK7
PD7
PG1
PL7
PL5
PL3
PL1
PB3
PB1

PB7
PB6
PB5
PB4
PH6
PH5
PH4
PH3
PE3
PG5
PE5
PE4
PE1
PE0
PJ1
PJ0
PH1
PH0
PD3
PD2
PD1
PD0

PC3
PC5
PC7
PA6
PA4
PA2
PA0
PA1
PA3
PA5
PA7
PC6
PC4
PC2
PC0

   1
   2
   3
   4
   5
   6

 

  1

  2

  3

  4

Arduino
MEGA

   1

  1
  2
  3

  1
  2
  3

 :

 

 

PB0
PB2
PL0
PL2
PL4
PL6
PG0
PG2

PC1

PB7
PB6
PB5

  4
 

    2

    1

   1

    2

   2

   3

   3

   2

   2

   1

   3

   1

   3
   1
   2
   3

   3
   2
   1

 
 

 4 –    



17 
 

3     

 
3.1    

 
      

  ,     , 

      ,   

  . 

      –   

.     ,    . 

  ё     

 ё .       

   ,         

  ,          

, ,     .   

      . 

         

 .        , 

     . 

  ,       

 ,    .   

     ,      ,   

  . 

 

3.2    

 
      ,  

       :    

  .     ,   



18 
 

 .       

   . 

     arduino,     

       : 

-  ; 

-   ; 

-      ; 

-      . 

 

3.3 Arduino 

 
Arduino –       

      ,  

  ,      

 .  ,   «physical 

computing»    ,     

       [7]. 

Arduino       

        

,      ,    

 .  ,   Arduino, 

         

( .: Flash, Processing, MaxMSP).      

    .      

      [7]. 

   Arduino: 

1. Micro –      ATmega32u4.  

2. Uno –      Arduino USB. 

Uno    USB. Arduino Uno     



19 
 

Duemilanove,     ATMega8U2   

  USB  ,    / . 

     , , 

    . 

3. Nano –   ,   . Nano 

      USB Mini-B. 

4. Mega –    Mega   Atmega1280. 

         

   ,     

 ,        

,       Arduino Mega (  5). 

 

 

 5 –  Arduino Mega 

 

Arduino Mega    ATmega2560.   

54  /  (14       

), 16  ,4   UART,  

 16 , USB ,  ,  ICSP   

.        

  USB       AC/DC,  



20 
 

 . Arduino Mega     

,    Uno  Duemilanove [7]. 

      1 

 

 1 –  Arduino Mega 

  

 ATmega2560 

  5  

   7-12  

 /  
54, 14     

  . 

  16 

   

/     
40 A 

    3.3  50 A 

Flash- : 256  

  8 K  

  

(EEPROM) 
4 K  

  16  

 

Arduino Mega        USB, 

     .    

. 

  (  USB)     

 AC/DC (  )   . 

     2.1   

    .    

   Gnd  Vin   (POWER).  



21 
 

       6   20 .  

   7 ,  5V    5 ,   

   .     

12        . 

   7   12 . 

 Mega2560,      ,   

FTDI USB .     USB  

 Atmega8U2,    USB-to-

serial. 

 : 

- VIN.         

(   5    USB     

).       .  

    2.1mm,      ; 

- 5V.   ,   

     .    

  VIN   ,    USB,   

   5 ; 

- 3.3V.    3.3    FTDI 

 .    50 ; 

- GND.  . 

 ATmega2560 : 256  -    

  (4     ), 8    4  

EEPROM (        EEPROM). 

  54   Mega,     

 .     5 .    

  (  ) 20-50      

40 .     : 



22 
 

 : 0 (RX)  1 (TX);   1: 19 

(RX)  18 (TX);   2: 17 (RX)  16 (TX);  

 3: 15 (RX)  14 (TX).     (RX)  

 (TX)  TTL.  0  1    

    ATmega8U2. 

 : 2 (  0), 3 (  1), 18 (  

5), 19 (  4), 20 (  3),  21 (  2).   

         

,      ,    . 

PWM: 2  13  44-46.       

 8 . 

SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS).   

   SPI, ,   SPI. 

LED: 13.  ,     13. 

      ,   .   

I2C: 20 (SDA)  21 (SCL).     

I2C (TWI).     Mega   

 Duemilanove  Diecimila. 

  Mega2560  16  ,  

 10  ( . .   1024  ). 

      5   ,  

         

AREF. 

   : 

AREF.     . 

Reset.       

.       

  ,        Arduino. 



23 
 

3.4      

 
3.4.1   

 
       

(  6),          

    .    

         

    [8]. 

 

 

 6 –     

 

    ,     

      .  

,        ,  

 ,   .    

    ,     , 

       [8]. 

      

.         



24 
 

   .       

   ё .    —    

.       —   

 « »,  ё  . 

      .   

      ё   

   . 

 

3.4.2   c HC-SR501 

 
PIR      .  

 PIR   6 ,   110° x 70°.  — 

5 ,       0,     

 1   .    HC-SR501 

     .  

          

     ,  

  (  ). 

    ,   

       PIR 

(Passive Infra-Red).   ,      

 -   ,  ,   

  [9]. 

       .  H – 

      .  

       

        ,    

  .  L –     

        



25 
 

 .        

,    .     

    .        L  

       

,          , 

     ,    

   [9]. 

      7. 

 

 7 –   HC-SR501 

 

3.4.3   

 
  ,   , 

     .  

      ,  

  .      L298N,  

     ,   

        

   



26 
 

 ENABLE A, B (ENA   IN1, IN2. ENB  IN3, IN4) 

    .     

: 

 " " ,      - 

     ,   

     "IN".    

,  "EN"    (PWM) . 

 " " ,   "EN"    

(+5V).    ,    ENA  ENB  , 

  +5V.     .   

      ,    

   .     -

,       ,    

  .        

  "IN"[10]. 

      8 

  L298N: 

-   :  35 ; 

-   (   ): 2 ; 

-   (80% — , 20% — ): 2,5 ; 

-  : 3 ; 

- : 33 . 

 



27 
 

 

 8 –   L298N 

 

3.4.4 -  

 
     -  JA12-N20 (  9) 

     ,     

       

  . 

 

 

 9 – -  JA12-N20 

 



28 
 

3.4.5  

 
  ,    ,   

  ,     . 

    :  ,  

 1, 2   ,  1, 2, 3,    

10.      . 

  1  2   ,  

 ,       (2). 

  1  3 .        

     ,      

 3.   ,   ,    

     1.    

     3. 

   ,     11. 

 

 

 10 –    

 

 

 11    



29 
 

3.4.6   

 
       

   (  12),      

    . 

     ,  

   « »,      

  . 

 ,    . 

         ,  

  

 

 

 12 –   

 

3.4.7   

 
        

  (  13).    ,  

   ,      

  . 



30 
 

 

 13 –   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



31 
 

4       

 
4.1     

 
     ,  –  , 

   ,  –    .   :  

  ,     

  (     

 ) ,   ,  . 

  ,     ,  

,      ,  

,       . 

   ,   ,  

         .  

       

,        . 

     ,    

 . 

      :   

 ,   .   

  ,      

   ,      . 

   ,      , 

  ,   ,     , 

    (    , 

   ) 

   :    

 ,    ,  ,  

  – . 



32 
 

     ,     

             

  .    ,   

     .      

    ,    ,  

. 

-        14 – 15. 

-    –   16 – 20. 



33 
 

 

 
 

  

  

 
 

  

д

нет

 
 

 
 

 

 

A

B

 

 14 – -    



34 
 

 
  

      

A

B
 

 15 – -    ( ) 

 

 

 

  

 

 

 16 –        



35 
 

 
 

 

  

 

 

 

 17 –        



36 
 

 . 

  

 

  

нет

  

нет

 

 18 –    



37 
 

 . 

  

  

 

 

нет

  

д

  д

нет

 

 19 –     



38 
 

 

   
  

   

 

д

нет

 

 20 –     

 

 

 

 

 

 

 

 

 



39 
 

5      

 
5.1    

 
       Arduino,    

    ,      

. 

        , 

     . 

       ,  

     CheckLight(). 

       

: CheckLightWindow(), winSwitch()  winAutoSwitch().   

      .  

   . 

   ,       

  ,      .   

 - OnNightMode(). 

      . 

 

5.2   

 
       

 proteus. 

Proteus -       ,  

. .      . 

      , 

 ё     ,   

 ё .    Proteus  

     



40 
 

     (  21) 

[11]. 

 

 

 21 –    proteus 

 

         

  ,    ,  

,  ,  ,  .  

     ,   

    .      proteus  

    22. 



41 
 

 

 22 –    proteus 

 

   proteus     ,   

  , ,  . 

 

 

 

 

 

 

 

 

 

 



42 
 

 

 
   ,      

 ,       

.      . 

     Arduino nano   

AtMega1280. 

  ,   ,   , 

    . 

   :    

; ё        

;    ;   ; 

    ;   

   Proteus. 

 

 Щ  

 
-   

-   

 

 

 

 

 

 

 

 

 

 

 



43 
 

   

 
1. , .  10 : , , 

, 7/2007 – .32-36. 

2.   [  ]: –  : 

http://wiki.amperka.ru/ 

3.  Lovehome Automation Systems [  ]: – 

 : http://smart-dom.narod.ru/smart_house/103.html 

4. [  ]: –  : https://iot.ru/wiki/umnoe-

osveshchenie 

5. «  »  [  ]: –  

: https://info.sibnet.ru/article/544522/ 

6.    HDL   [  

]: –  : http://www.hdlautomation.ru 

7.    [  ]: –  

: http://arduino.ru 

8.      [  

]: –  : https://arduinomaster.ru/datchiki-arduino/photorezistor-

arduino-datchik-sveta/ 

9. Arduino  HC-SR501 [  ]: –  : 

https://voltiq.ru/arduino-and-sensor-hc-sr501/ 

10.    L298N  Arduino [  

]: –  : - http://zelectro.cc/motor_shield_l298n_arduino 

11.  Proteus [  ]: //   –  : 

http://cxem.net/software/proteus.php 

12.  19.701-90  , ,   . 

    . –   19.002-80, 

 19.003-80; . 01.01.1992. – : , 2010 – 22 . 

 

http://smart-dom.narod.ru/smart_house/103.html
https://iot.ru/wiki/umnoe-osveshchenie
https://iot.ru/wiki/umnoe-osveshchenie
https://info.sibnet.ru/article/544522/
http://arduino.ru/
https://arduinomaster.ru/datchiki-arduino/photorezistor-arduino-datchik-sveta/
https://arduinomaster.ru/datchiki-arduino/photorezistor-arduino-datchik-sveta/
https://voltiq.ru/arduino-and-sensor-hc-sr501/
http://zelectro.cc/motor_shield_l298n_arduino
http://cxem.net/software/proteus.php


44 
 

  

 
  

 
#define MaxLightHome 450 
#define MaxLightStreet 400 
#define LightStreetPin 42 //    
#define LightSensorStreetPin A4 
#define NightMode 31 
#define maxlight 450 
#define minlight 400 
 
int lightWindPin[4] = {38, 39, 40, 41}, //     
    MoveSensPinWind[4] = {8, 9, 10, 11}, //      
    LightPin[2] = {43, 44}, //     
    MoveSensPin[2] = {12, 13}, //      
    LightSensorPin[4] = {A0, A1, A2, A3}; 
 
int motorOpen[3] = {32, 34, 36}, 
    motorClose[3] = {33, 35, 37}, 
    Switcher[3] = {28, 29, 30}, 
    SwitcherON[3] = {0, 1, 2}, 
    StopOpen[3] = {22, 24, 26}, 
    StopClose[3] = {23, 25, 27}, 
    SensPin[3] = {A5, A6, A7}; 
 
void setup() { 
  Serial.begin(9600); 
  delay(100); 
  pinMode(LightStreetPin, OUTPUT); 
  pinMode(NightMode, INPUT); 
  digitalWrite(NightMode, HIGH); 
  for (int i = 0; i < 4; i++) 
  { 
    pinMode(lightWindPin[i], OUTPUT); 
    pinMode(LightSensorPin[i], INPUT); 
  } 
  pinMode(LightStreetPin, OUTPUT); 
  pinMode(LightSensorStreetPin, INPUT); 
  pinMode(LightPin[0], OUTPUT); 
  pinMode(LightPin[1], OUTPUT); 
   
  for (int i = 0; i < 3; i++) 
  { 
    pinMode(motorOpen[i], OUTPUT); 
    pinMode(motorClose[i], OUTPUT); 
    pinMode(Switcher[i], INPUT); 
    pinMode(SwitcherON[i], INPUT); 
    pinMode(StopOpen[i], INPUT); 
    pinMode(StopClose[i], INPUT); 
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//    while (digitalRead(StopOpen[i]) == LOW) 
//    { 
//      digitalWrite(motorOpen[i], HIGH); 
//      digitalWrite(motorClose[i], LOW); 
//    } 
    digitalWrite(motorOpen[i], LOW); 
    digitalWrite(motorClose[i], LOW); 
  } 
  pinMode(NightMode, INPUT); 
  digitalWrite(NightMode, HIGH); 
  delay(100); 
} 
 
 
//       
void CheckLight() 
{ 
  for (int i = 0; i < 2; i++) 
  {  
    if (digitalRead (MoveSensPin[i]) == HIGH) 
      digitalWrite (LightPin[i], HIGH); 
    else digitalWrite (LightPin[i], LOW); 
  } 
} 
 
void CheckLightWindow() 
{ 
  for ( int i = 0; i < 4; i++) 
  { 
    if ((analogRead(LightSensorPin[i]) < MaxLightHome) && (digitalRead (MoveSensPinWind[i]) 
== HIGH)) 
      digitalWrite(lightWindPin[i], HIGH); 
    else digitalWrite(lightWindPin[i], LOW); 
  } 
} 
 
//      
void winSwitch() 
{ 
  for (int i = 0; i < 3; i++) { 
    //   
    if (digitalRead(SwitcherON[i]) == LOW) { 
      if (digitalRead(Switcher[i]) == HIGH && digitalRead(StopOpen[i]) == LOW) { 
        digitalWrite(motorOpen[i], HIGH); 
        digitalWrite(motorClose[i], LOW); 
      } 
      //   
      else if (digitalRead(Switcher[i]) == LOW && digitalRead(StopClose[i]) == LOW) 
      { 
        digitalWrite(motorOpen[i], LOW); 
        digitalWrite(motorClose[i], HIGH); 
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      } 
      if (digitalRead(StopClose[i]) == HIGH || digitalRead(StopOpen[i]) == HIGH) //   

  
      { 
        digitalWrite(motorClose[i], LOW); 
        digitalWrite(motorOpen[i], LOW); 
      } 
    } 
  } 
} 
 
//      
void winAutoSwitch() { 
  for (int i = 0; i < 3; i++) { 
    if (digitalRead(SwitcherON[i]) == HIGH){ 
      //        
      if (analogRead(SensPin[i]) > maxlight) 
      { 
        digitalWrite(motorOpen[i], LOW); 
        digitalWrite(motorClose[i], HIGH); 
      } 
      //        
      else if (analogRead(SensPin[i]) < minlight){ 
        digitalWrite(motorOpen[i], HIGH); 
        digitalWrite(motorClose[i], LOW); 
      } 
    } 
    if (digitalRead(StopClose[i]) == HIGH || digitalRead(StopOpen[i]) == HIGH) 
    { 
        digitalWrite(motorClose[i], LOW); 
        digitalWrite(motorOpen[i], LOW); 
    } 
  } 
} 
 
void OnNightMode() 
{ 
  delay(100); 
  for ( int i = 0; i < 4; i++) 
    digitalWrite(lightWindPin[i], LOW); 
    digitalWrite(LightStreetPin, LOW); 
    for (int i = 0; i < 3; i++) { 
    if (digitalRead(StopClose[i]) == LOW) 
    { 
      digitalWrite(motorOpen[i], LOW); 
      digitalWrite(motorClose[i], HIGH); 
    } 
    if (digitalRead(StopClose[i]) == HIGH) //     
    { 
      digitalWrite(motorClose[i], LOW); 
      digitalWrite(motorOpen[i], LOW); 
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    } 
  }   
} 
 
void loop() { 
  CheckLight(); 
  if ((digitalRead(NightMode))) 
    OnNightMode(); 
  else { 
    CheckLightWindow(); 
    winSwitch(); 
    winAutoSwitch(); 
    if (analogRead(LightSensorStreetPin) < MaxLightStreet) 
      digitalWrite(LightStreetPin, HIGH); 
      else digitalWrite(LightStreetPin, LOW); 
  } 
  delay(100); 
} 




