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Arduino IDE –      

 Arduino. Э      , 

     [3]. 

  Arduino   C++ 

(   AVR-GCC)   , 

      . 

 Arduino IDE: 
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−        

 Windows; 

−      ; 

−     ; 

 

1.2.2 HTML/CSS 
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1.2.3 JavaScript/TypeScript 
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1.2.5.1 React Native 

 

React Native –  JS- ,    

Facebook       Java 

Script. React Native[14]       

 UI     iOS  Android,      

,  WebView/UI-WebView. 

  10     React Native. 

 

 

 10 –    React Native 
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1.2.5.2 Ionic 3 

 

Ionic Framework –   [15]    

 .    : 

- JavaScript  CSS ,    AngularJS; 

- SASS;  

- Apache Cordova.  

Ionic Framework –       

Apache Cordova [19]. ,    ,  

    ,   

 HTML   JavaScript. Ionic    

View-Controller.   View Controller    

    ,      

.      , 

  ,     

  .  

 

  11     Apache 

Cordova.  

 

 11 –    Apache Cordova 
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,    [11] (    ) 
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 𝛻 =  𝛿2𝑓𝛿 2 + 𝛿2𝑓𝛿 2 .                           (2) 

 

 ,     ,  

      : 
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 𝛿2𝑓𝛿 2 = + , + − , − , ,                       (3) 

𝛿2𝑓𝛿 2 = , + + , − − ,  .            (4) 

 𝛻 = + , + − , + , + + , − − ,    (5). 

 

Э         

   12. 

 

 

 12 –    
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 ′ , = , + 𝐿 , ,                       (6) 
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2.1.2   

 

       

   .   f( , )    ( , ) 

   - : 

 

𝛻 = [ ] = [𝜕𝑓𝜕𝛿𝑓𝛿 ] .                        (7) 

 

            ∆ = |∆ | =  [ +  ] / = [ 𝜕𝜕 + 𝜕𝜕 ] /
.                               (8) 

  

  ,      

  : 

 𝛻 = | | + | | ,                         (9) 
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          , 
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 16 –   
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  1,    2. 

  [12],     , 
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′ =  ln [𝑍 ∙ 𝑍4 ∙ 𝑍6 ∙ 𝑍8]  4 ,                                                                                             

 

 ln –  ,     

 . 

ё        
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 3 3  (  17). 
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 1  138.59 155.56 185.0 207.65 233.08 
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3  554.37 622.26 738.99 830.61 932.33 
4  1108.73 1244.51 1479.98 1661.22 1864.66 
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    : 

- Arduino nano, HC-05, HC-SR04 (   ); 

- API Vision (   ); 

- API SpeechKit (     ); 

-      (   
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-      Arduino IDE,  
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   , Bluetooth ,   
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3.3.2   Yandex  Vision  

 

API    (Application    Programming    Interface) –      

  -   ,         

 . 

Yandex Vision –      . 

   Yandex Vision   

   . 

:  

-  ; 

-  ; 

-  . 

 

3.3.3    Yandex SpeechKit 
 

SpeechKit –        

  .        
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: 

-  ; 

-  ; 

-    . 

         

   4    5 . 
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text   UTF-8   
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lang ru-RU  

voice oksana 
  

 

speed 0.1 – 3.0 
 

  

format lpc 

 

 

 

sampler 48    
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lang ru-RU  

topic general   

profanityFilter true/false 
  

 

format lpc 

 

 

 

sampler 48    
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