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   » (   100 . ) 

  372,5  2014   400,2  2015 .    

 (   1 .)   —  32,1  34,4.  

  (  1 . )  14,4  16,3,     14  –  

17,2  19,4.  
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  10% - 20%   .  , 

 ,        

  ,   1 . .  ,  

 10%     .    

,    – ,  , , 

  .      

.     –  . 

    2/3    . 

    –  , 

  ,  . 
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1.5   PM 2.5  PM10 
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PM10         10  

( )  , PM2.5     2.5   .  

, PM2.5     .  , 

     100 ,  ,  

     40  . 

         

  ,      ,    ,  

   . 

   ,     

,        ,   

 , ,  . 

,        

  :  

-      ; 

-      ; 

-   (   ,   ,     

); 

-   (    ,  ). 

        

        

   -  .   

 PM10  PM2.5        

«    » («Air quality guidelines»)   

   . 

 

 1.1 –        

 PM10  2.5 

   

http://apps.who.int/iris/bitstream/10665/69477/1/WHO_SDE_PHE_OEH_06.02_eng.pdf
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2.5 

0.025 /   0.01 /   

  10 0.05 /   0.02 /   
 

   ,      

           

,    .    

     2005 . 

-     PM10  PM2.5  

         

     2010 . 

 

 1.2 –        , 

   

  

 

  

 

 2.5 

0.16 /   0.035 /   0.025 /   

 

 10 

0.3 /   0.06 /   0.04 /   

 

 (  

) 

0.5 /   0.15 /   - 

 ( ) 0.15 /   0.05 /   - 

 

 ,   2010,     

     .   ,  
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 ,     .    
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  ,    ,  ,  

  ,        

       .  

        

   – ,   

   . 

         

        , 

 .  ,    . 

      ( , / 3)   

: 

                             ,   (1.1) 

  –       , / 3; 

m  –     , ; 

mn –   ( )     , ; 

1000 –    3; 

V20 – ё  ,        

, 3. 
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  1-50 / 3     –    50-250 

/ 3. 

  ё       

    .    

     KANOMAX   3521  3522 

(   3521  3522  ,    3521    

  PM 2.5  10,   3522 - PM 2.5, 4  10).    

     ,    « -

»,      . 

       

      ,   

     (  10 ) ,  

          

  .     

  ( ).      

 .      

  .       

      –   . 

           

     . 
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 1.1 –    

 

      – .   

  ,      

   , PM10, PM4, PM2.5, PM1.  

       

       . 

      , 

       

   .    

     ,   

   .     

         

   ,       

         

. 
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 1.2 –       

 

 

1.6   

 

 (CH4) –     , 

  (   )  .    .  

          

(  )   «  ».     

  .   ,     

 ,     . 

           

   . ,     25—30 %  

    (  ,  ё  

,       . .).  

         

 –  , , – ,  

https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
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  .     ,     

  .      

        .    

 ,   .   

    4,4 %  17 %.    

9,5 %.   – ё .     

,  ,     

 . 

  –  ,   .   

      - .    

  -     .    

 ё -  .  

  ,     , 

« »  .     -  

,  ,    , 

  .   1,4—9,3 %  

  ё .      — 300 / ³.   

   . 

   (  ,  ,  (II)) –  

       .   

– CO. TLV (   , ): 25 ppm; 29 / ³ (  

TWA —  , ) (ACGIH 1994—1995). MAC 

(   , ): 30 ppm; 33 / ³ 

 

1.7     , / ³ 

 

       ppm. Ppm (  ) 

–   -   ,  1·10−6  

https://ru.wikipedia.org/wiki/TLV
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%95%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
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 .      .  

  / ³   ,  . 

 

 1.3 –         

51330.19-99,  12.1.005-88,  64-86 

   
 

 
 

  
 

 
( _ ) 

 
  

 
( _ ) 

 
  

 20 0   
760 . . .  

101,3  
/ ³ / ³ / ³ =  

 ∙ ppmv 
Ppmv =  

∙ / ³ 
 NH3 20 60 0,710 1,410 
 

( ) 
C2H2 (0,3)  1,080 0,924 

 C3H6O 200  2,410 0,414 
 C6H6 5 15 3,250 0,308 
 C4H10 300 900 2,420 0,414 
 C4H9OH 10 30 3,080 0,325 
 H2 0.02%  0,084 11,900 

 

  1.3 

   
 

 
 

  
 

 
( _ ) 

 
  

 
( _ ) 

 
  

 20 0   
760 . . .  

101,3  
/ ³ / ³ / ³ =  

 ∙ ppmv 
Ppmv =  

∙ / ³ 
 

 
HBr 2 - 3,360 0,297 

 
 

HF 0,1 0,5 0,832 1,200 

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D0%B8%D0%BB%D0%BB%D0%B5
https://www.dpva.ru/Guide/GuideUnitsAlphabets/GuideUnitsAlphabets/PPMvPPMwPPM/PPMvPPMwPPM2/
https://www.dpva.ru/Guide/GuideUnitsAlphabets/GuideUnitsAlphabets/PPMvPPMwPPM/PPMvPPMwPPM2/
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HCl 5 - 1,520 0,660 

 
 

HCN 0,3 - 1,120 0,890 

 
 

( ) 

6- 16 300 -   

  NO2 2 10 1,250 0,800 
  SO2 2 5 (10) 2,660 0,380 

 
( ) 

6- 14 300 600   

 O2 18% . 23% . 1,330 0,752 
 C8H10 50 150 4,410 0,227 
 CH4 7000  0,667 1,500 
 CH3OH 5 15 1,330 0,751 

  
 

- 30 (100) -   

  
 

- 5 -   

  
 

- 10 -   

 O3 0,1 - 2,000 0,500 
  NO 5 10 1,910 0,520 

  1.3 
   

  
 

  
 

 
( _ ) 

 
  

 
( _ ) 

 
  

 20 0   
760 . . .  

101,3  
/ ³ / ³ / ³ =  

 ∙ ppmv 
Ppmv =  

∙ / ³ 
 C8H18 1000 

(300) 
900 4,750 0,211 

 C5H12 300 900 3,000 0,333 
 C3H8 100 900 1,83 0.55 

https://www.dpva.ru/Guide/GuideUnitsAlphabets/GuideUnitsAlphabets/PPMvPPMwPPM/PPMvPPMwPPM2/
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(300) 
 H2S 10 20 1,420 0,710 
 S2 1,0 (10) 300 3.15 0.317 

  
(  ) 

CO 20 100 1,170 0,859 

 
 

CO2 9000 27000 1,830 0,547 

 
 

 

1- 10 (300) 900 0.66-7.05 1.51- 0.14 

 C6H5O  0,3 1 3,910 0,257 
  0,5 - 1.24 0.81 

 COCl2 0,5 - 4,110 0,243 
 22 

(
) 

CCl2F2 3000 - - - 

 

_ - (   8   ); 

_ - -     

 ; 

 –  . 

 

 1.4 –         

 

 

 ( ): 

  ( ): 

/ 3 / 3 ppmv  

/ 3 1 103·  8312,6·103· · / ·  

/ 3 ∙10-3·  1 8312,6· · / ·  

https://www.dpva.ru/Guide/GuideUnitsAlphabets/GuideUnitsAlphabets/PPMvPPMwPPM/PPMvPPMwPPM2/
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ppmv 0,12·10-6∙ · · /  0,12·10-3∙ · · /  1 

 
 –      ; 

 –      ; 

 –    =   ; 

 –    , ; 

 – , ° . 

 

1.8  ,        

 

 

  -         

     .   

      ,   

  .      

1,225 / ³,       15°    

. 

         

  ё     

.         

    ,    

          

 - :                    ,  (1.2) 

   – ;    –  ; 

https://www.dpva.ru/Guide/GuidePhysics/GasesGeneralProperties/MoleGasMass/
https://www.dpva.ru/Guide/GuideUnitsAlphabets/GuideUnitsAlphabets/PressureVacuumFile/PressureConvertionTable/
https://www.dpva.ru/Guide/GuideUnitsAlphabets/GuideUnitsAlphabets/TemperatureGrades/TemperatureGradesRankinFarenheitCelciusKelvinRomerReamure/


 

И м. Л  № д к м. П д ь Да а 

Л  

24 
 – 15.03.06  

  –   ;                                       
 ,        , 

R = 287 /  K˚  R = 520 /  K˚.        ,  (1.3) 

  (1.3) ,        

. 

 

 1.5 –         

(    101,325 ) 

 
 

 (    - 
) 

 º  ρ , ·     

+35 1,1455 

+30 1,1644 

  1.5 

 
 

 (    - 
) 

+25 1,1839 

+20 1,2041 

+15 1,2250 
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+10 1,2466 

+5 1,2690 

±0 1,2920 

-5 1,3163 

-10 1,3413 

-15 1,3673 

-20 318,89 

-25 315,72 

 

1.9       

 

        

    ARDUINO.    

   ARDUINO NANO. 

Arduino Nano –  ,   , 

     ,    

 ATmega328. Nano –      

.     Arduino Uno –      

ATmega328P (       ATmega168),    

- . -          

,    .     

  ,    USB (miniUSB  microUSB). 

      Arduino Uno. 
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 ATMega328  8-   CMOS 

   ,   

 AVR RISC .  32 kB Flash , 2 kB 

  1 kB EEPROM. 

 

 1.6 –  ARDUINO NANO 

  

  
(  ) 

5  

  
( ) 

7-12  

  
( ) 

6-20  

 /  
14 (6      

 ) 

  8 

   
/  

40 mAh     500 mAh   
 

-  
16  (ATmega168)  32  (ATmega328)  

 2     

 1  (ATmega168)  2  (ATmega328) 

EEPROM 512  (ATmega168)  1  (ATmega328) 
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 1.3 –   

 

1.10     

 

 Arduino     ,    

 .       –   Bluetooth. 

 Bluetooth       

,        , 

   .  Bluetooth  

    ,    

,    ,    ,  

  .         

 Bluetooth  Arduino-   ,    Bluetooth-

 – Bluetooth-  HC-05 ,     master 

(   Bluetooth-     ),   

slave (  ). 
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 1.4 – Bluetooth-  HC-05 

  6   2,54 : 

- VCC — (  3,6 – 6 ); 

- GND — ( ); 

- TXD, RXD — UART ; 

- STATE —  ; 

- KEY —      . 

   HC-05: 

-   : 2,4–2,48 ; 

-  : 0,25–2,5 ; 

- : –80 dB ; 

-  : 3,3–5 ; 

-  : 50 ; 

-  :  10 ; 

- :  ; 

- : master, slave; 

-  : –40…85 °C; 

-   : –25…75 °C; 

- : 27 x 13 x 2,2 . 
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 1.5 –   Bluetooth-  HC-05 

 

 1.10.1   RemoteXY 

 

 RemoteXY -       

        

.    : 

-       ; 

-   RemoteXY,    

     . 

 RemoteXY : 

-     ,  

 ,       ;  

-       , 

   .    

  RemoteXY; 
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-         

       .  

       . 

 

 

 1.6 –    RemoteXY 

 

       

 : 

- Bluetooth; 
- WiFi      ; 
- Ethernet  IP   URL; 

- USB (    Android   USB OTG). 

      

: 
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- Arduino UNO, Arduino MEGA, Arduino Leonardo, Arduino Pro Mini, Arduino 

Nano, Arduino MICRO; 

- WeMos D1, WeMos D1 R2, WeMos D1 mini; 

- NodeMCU V2, NodeMCU V3; 

- The AirBoard; 

- ChipKIT UNO32, ChipKIT uC32, ChipKIT Max32. 

   : 

- Bluetooth HC-05, HC-06  ; 

- WiFi ESP8266; 

- Ethernet Shield W5100; 

 IDE: 

- Arduino IDE; 

- FLProg IDE; 

- MPIDE; 

   : 

- Android; 

-iOS. 
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2    

 

        

  ,     ,   

.         

. 

 

2.1   

 

      

         .  

  - .       

   : ,  , 

 ,  ,  , 

 . 

 DS18B20.  12-   . 

   3   – 8-Pin SO (150 mils), 8-Pin µSOP  

3-Pin TO-92,     .    

     .      

,         

.          

,      .   

       .  

 DHT11  DHT22 –    DHT,   

. x    .  DHT11  

     0   50 ,    

 20-80%    1   .  DHT22  

 ,    0-100%,  
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  –  -40   125 ,   1   2 . 

,    .     2 

  –     .   4  – 

,  , GND      .  

 LM35 –   .   

  (  -55   150 ),   (+-0,25 )  

 .   3 – GND,    . 

  ,     ,     

   ,      

  .     

    .  :  , 

  0,5 ,    (  4  30 )  

 60 ,     (  0,1º ),  

 0,1    1 .      

     .    

    , ,    

.   ,    

      .   

       .  

 TMP36 –  .    

   .    

,  ,    ,   

   .      -40º   

150º .     LM35,  TMP36    

      ,  

  .    2,7   5,5 .  – 0.05 .  

     ,   

   .      
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 .       

   .     

        

 . TMP36 ,   LM34    

   . 

 HTU21D –        

    8/12-   12/14-   

  ,     

 400     ± 2%. 

 

 2.1 –    

 
 

 
  

DS18B20 -55 …125º  +-0.0625º  +-2% 

DHT11 0 …50º  +-2º  

+-2% 
, 

+-5% 
 

DHT22 -40 …125º  +-0,5º  

+-0,5% 
, 

 +-2  +-
5%  

LM35 -55 …150º  
+-0.5º  (  

25º ) 
+-2% 

TMP36 -40 …150º  +-1º  +-2% 

HTU21D -40 …105º  +-1º  +-2% 
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2.2   

 

Ё      Sensirion   

       .  

       

        

.      SHT3x   

   .    15-   

   CMOS- .  SHT3x    : 

  SHT30,  SHT31   SHT35 (  

   2015 ).      :  

        I2C.  

        ,  

 ,   ,      . 

  I2C      1    

    . ,  Sensirion 

      ,  2.4  5.5 

.  

      Si7021.   

      CMOS . 

      , -

 ,  ,  ,  

   I2C.    

,       

,    CMOS    , 
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    .     

     .  

,    

       . 

   HR202L.   -  

,      1   10   

      .   

 20-95%  5% .   0-60 .  

 2 . 

 2.2 –     SHT 

 

  

  

 

[% RH] 

  

  

 

[°C] 

  

 [ ] 

 

 

SHT30 ±3 ±0,3 2.4...5.5 -40º …125º  

SHT31 ±2 ±0,3 2.4...5.5 -40º …125º  

SHT35 ±1,5 ±0,2 2.4...5.5 -40º …125º  

SHTC1 ±3 ±0,3 1,62...1,98 -40º …125º  

SHT20 ±3 ±0,3 2,1...3,6 -40º …125º  

SHT21 ±2 ±0,3 2,1...3,6 -40º …125º  

SHT25 ±1,8 ±0,2 2,1...3,6 -40º …125º  



 

И м. Л  № д к м. П д ь Да а 

Л  

37 
 – 15.03.06  

SHT10 ±4,5 ±0,5 2,4...5,5 -40º …125º  

SHT11 ±3 ±0,4 2,4...5,5 -40º …123º  

 

  2.2 

 

  

  

 

[% RH] 

  

  

 

[°C] 

  

 [ ] 

 

 

SHT71 ±3 ±0,4 2,4...5,5 -40º …125º  

SHT75 ±1,8 ±0,3 2,4...5,5 -40º …123º  

STSC1 - ±0,3 1,62...1,98 -40º …125º  

STS21 - ±0,2 2,1...3,6 -40º …125º  

STS30 - 
±0,3 

(0…+65°C) 

2,4...5,5 -40º …125º  

STS31 - 
±0,3 (-

40…+90°C) 

2,4...5,5 -40º …125º  

Si7021 ±3 ±0,4 1.9 - 3.6 -40º …85º  

HR202L ±3 ±2 3,2...5,5 -40º …85º  

 

2.3   
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 BMP180 (3.3 , GY-68) –      

  ,    

    .     

,           

 .      

   ,       

 .    ,   

  .  

 ( -  )    

    «  »,  

     : «Out MSB», «Out LSB»  «Out xLSB».  

    (  ,  

 ,   ,  

  . .)     ,   EEPROM 

     11  

 (176 ),       : 

«AC1», «AC2», «AC3», «AC4», «AC5», «AC6», «B1», «B2», «MB», «MC», «MD». 

 

 

 2.1 –    BMP180 

 

  BMP180: 

-  : (VDD ) 1,8: 3,6 ;  
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-   I2C: (VDDIO) 1,62: 3,6 );  

-  : 3,3  5 ; 

-  : 3 … 32 ;  

-  : -40 … 80 °C;  

-  : 0 … 10 ;  

-  : 300 … 1100 ;  

-  : 0 … 65 °C;  

-  : 3 … 51 ;  

-    I2C: 3,4 ;  

-  «0»   I2C: 0 … 0,2∙VDDIO ;  

-  «1»   I2C: 0,8∙VDDIO … VDDIO ;  

-    I2C: 2,2 … 10  I2C;  

-    SDA  I2C: ≈ 9 ;  

-     I2C: 0x77;  

-   : 10 … . 

 

   BMP180  : 

 1   (   0x77   «R/W»=«0»);  2   

(    );  3   (   );  

   ,         

 «ACK».   

 

 

 2.2 –     0xF4  0xB4 
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    : 

 1  , (   0x77   «R/W»=«0»);  2   

(    );   «RESTART»;  

 3  , (   0x77   «R/W»=«1»);    

    ;  

   «ACK»,        

 . .      «NACK». 

 

 

 2.3 –      0xF6 (    

0x5C) 

 

 

 2.4 –    BMP180 
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 bme280    3  –   , 

  .     ,  

    .     

 ,    .     

,    BMP180,    BMP280 

   .     

    .    

 I2C  SPI,    ,   

 I2C.       ,   

      .  

 BME280,  ,   ,   

 BMP280.       ,   

BME280   ,    . 

       . 

 

2.4   

 

  MQ.      

.       

     .  

        Al2O3  

  ё    .   

  ,      

,        . 

         

 . 

 MQ    : 

-     MQ-2; 

http://amperka.ru/product/troyka-mq2-gas-sensor?utm_source=announce&utm_campaign=mqgas&utm_medium=blog
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-    MQ-3; 

-    MQ-4; 

-    MQ-5; 

-     MQ-6; 

-    MQ-7; 

-   MQ-8; 

-      MQ-9; 

-    MQ-135. 

 

 

 

 2.5 –      MQ 

 

 2.3 –   MQ-2  MQ-6 

 MQ-2 MQ-6 

   
 

 

  100-10000 ppm 100-10000 ppm 

Rs (   
) 

1-20  50 
ppm,  

1-20  100 ppm, 
 

,    
 

, 
1000 ppm 

, 
1000 ppm 

  ≤ 10  ≤ 10  

http://amperka.ru/product/troyka-mq3-gas-sensor?utm_source=announce&utm_campaign=mqgas&utm_medium=blog
http://amperka.ru/product/troyka-mq4-gas-sensor?utm_source=announce&utm_campaign=mqgas&utm_medium=blog
http://amperka.ru/product/troyka-mq5-gas-sensor?utm_source=announce&utm_campaign=mqgas&utm_medium=blog
http://amperka.ru/product/troyka-mq6-gas-sensor?utm_source=announce&utm_campaign=mqgas&utm_medium=blog
http://amperka.ru/product/troyka-mq7-gas-sensor?utm_source=announce&utm_campaign=mqgas&utm_medium=blog
http://amperka.ru/product/troyka-mq8-gas-sensor?utm_source=announce&utm_campaign=mqgas&utm_medium=blog
http://amperka.ru/product/troyka-mq9-gas-sensor?utm_source=announce&utm_campaign=mqgas&utm_medium=blog
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 (R  )/(R  
  ) ≥ 5  ≥ 5  

Ih (  ) ≤ 180  ≤ 180  

Vh (  ) 5  ± 0,2  5  ± 0,2  

  -10 ~ +50°C -10 ~ +50°C 

 ≤ 95 % RH ≤ 95 % RH 

 

 2.6 –    MQ-2 

 

2.5   

 

  DSM501A –     

  .       

          

 .        

.   1      ,  

    "Control".    "Control"   
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,   1        2.5 

.   2  ,     

  1  (       

). 

 

 

 2.7 –  DSM501A 

 

 

 

 2.8 –    DSM501A 

 

  . 2.9  -     DSM501A. 
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 2.9 –   DSM501A 

 

 

 

 2.4 –   DSM501A 

   DC 5V ± 0,5V 

  
PWM -

  

 
 

   
(  ) 

0,7  (   1,0 ) 

  (  
) 

4,5  (  4,0 ) 

    
 

1um 

 15 000/283  

  ( .) 90mA 

 
  

  0-99%   

  0-95%   

 
  

  -20 ° C  80 ° C 

   -10 ° C  60 ° C 
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 Sharp GP2Y1010AU0F –    ,  

    DSM501A.     

,   .        

.          

,     .  , 

     . 

 Sharp GP2Y1010AU0F: 

- : 0.5 /(100 / 3); 

-  : 500 /m3; 

- : 2.5-5.5 ; 

-  : 20 ; 

-  : -10~65℃; 

-  : -20~80℃; 

- : 63.2x41.3x21.1 mm. 
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 2.10 –   Sharp GP2Y1010AU0F 

 

 

 

 

 

 

 

 

 

2.6    

 

         

     ё    . 
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 2.11 –      

 

     65       

2 . 

 

 2.12 –   

 

         BQ-2. 

     BQ-2: 

-    48:1   IDC; 

-     3  9   ; 
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-   130  +6     ); 

-    170  250    (RPM) @ +6   ; 

-  30 .; 

-     - 0,5 . ; 

-  ( ): 42 45 22,7 . 

 

 2.13 –    BQ-2 

 

         

L298N Motor Driver  Arduino.       

    ,      

 . 
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 2.14 –  L298N 

 

    L298N: 

-    : 5 ; 

-    :  36 ; 

-   : 5  – 35 ; 

-   : 2  (   3 ); 

- : 43.5   43.2   29.4 . 

     L298N,    H-  (H-

Bridge),    A,    B. H-     

      ,  H-  

   ( )    ,  H-  

.   ,     

    ,   

.      .   

,   H-  . 
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 2.15 –     

 L298N     ,   

  ,   A  B   ,  

    . 

 

-  Vss —  ,  5  35 ; 

-  GND —   ; 

-  Vs —    ; 

-  ENA  —      A; 

-  IN1  IN2 —      

 A; 

-  IN3  IN4 —      

 B; 

-  ENB —      B; 

-  OUT1  OUT2 —    A; 

-  OUT3  OUT4 —    B. 
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 2.16 –    L298N 
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 2.17 –   L298N 

 

2.7     

 

       .  L298N, 

      ,    

industrial duracell 6lp3146.      

  Esperanza 2000 mAh. 

 

 2.18 –    Esperanza 2000 mAh 
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       ,   

    6  9 .  

 

 2.19 –  industrial duracell 6lp3146 
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3      

 

     ,    

.      MQ-7  MQ-2,  

        BMP180, 

   DHT11,    

 PM2.5   Sharp GP2Y1010AU0F.    

  HC-05,        

   RemoteXY. 

 

 

 3.1 –      

 

     HC-05,    

       RemoteXY. 
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 3.2 –      RemoteXY 

 

3.1     

 

     .   

        , 

     ZX-03. 

       TCRT5000.  

       

     .    

 ,       

,   ,   .  

        

   ,   ,     

  .   ,    . 
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 3.3 –       ZX-03 

 

 3.4 –      

ZX-03 

      ,    -

.    ,        

   .     

,    . 
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 3.5 –    ,    

ZX-03 
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   –   .   

       RemoteXY. 

 

 3.6 –    

 

      : « », « », 

« », « ».       

.  « / »     

. 
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 3.7 –    

 

3.2     

 

     .    

,    ,    , 

    ,    

        , 

    . 
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 3.8 –     

 
 

 

 

 

 

 

 

 

 

 



 

И м. Л  № д к м. П д ь Да а 

Л  

62 
 – 15.03.06  

4 я  я 

 

     ,   

        . 

 

 

 4.1 –      

 

 

4.1    

 

  4.2      

. 
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 4.2 –      

       ,     

  65 . 
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 4.3 –      

 

4.2           

    

 

       

  ,    2.5    

 «  ».   https://nebo.live/ru/krs   

         .  

 

 4.4 –     «  » 

https://nebo.live/ru/krs
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   30   12:00   13:20    

   . 

 

 4.1           

   

,  

 

 

    «  

» 

, º  , 

% 

2.5, 

/   

, º  , 

% 

2.5, 

/   

 

 

19 44 3.4 19 44 3 

 

 

 

16 67 8.2 16 70 8 
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 5    

 

   –        

     . 

 

 5.1   я    

 

 

 5.1 –        

   , . , . 
 MQ-2 190 1 
 MQ-7 260 1 
 BMP180 180 1 
 DHT11 140 1 
 Sharp 

GP2Y1010AU0F 
680 1 

  120 1 
 Arduino 

Nano 
720 1 

 L298N 230 1 
   

BQ-2 
135 2 

 ZX-03 145 2 
:  3080 . 
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6   

       12.0.001, 

 12.0.003,  12.1.019   12.2.003 : 

   ,  ,  

   . .; 

       ; 

     ,   

 ; 

    ; 

     ; 

     ,  

,   ; 

    ; 

        

 ; 

        

      . 

       , 

       

 2.601   2.602,       

    ,  ,  

,  ,    ,  

,  ,     ,  

    . 
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6.1     

 

    : 

    ; 

   ; 

 ; 

 ; 

 ; 

     . 

        

(  12.1.004)   (  12.1.010). 

   . 

     , 

  ( , ).  

     12.1.019,    

       

,        ,    

     . 

. 

      ,  

 ,   ё   ,   

      . 

       

     ,  

 .    

 12.1.019   12.1.038     

: 



 

И м. Л  № д к м. П д ь Да а 

Л  

69 
 – 15.03.06  

    ,   

        ; 

        

– 12 ,       12.1.038   

      1   

     ; 

       , , 

    ,   

 ; 

       

       ё   ё  

. 

. 

   -,  ё -     . 

       

  : 

   ; 

      ,   

,  5 , ,    12.1.038,  

      

     – 8 ; 

         

12 ,       12.1.038   

      

1        ; 

 

,     . 
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 ,   ё      

       5 , ,  

  12.1.038,      

       – 8 

. 

 

6.2   

 

       

    ,  12.1.004,  

12.1.018, , ,  ,  3.05.06,  3.05.07.  ё   

   ,     

      . 

    ,   

   ,     

: 

  (  ,     

. .); 

  (    ); 

  (    ); 

  (  ). 
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   ,   ,  

    ,     

     .  

    ,   

  ,      

    . 

       

 .      ,   

   . 
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