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ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

Ʉɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɢɧɫɬɢɬɭɬ 

 

ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ 
ɤɚɮɟɞɪɚ 

 
 

    ɍɌȼȿɊɀȾȺɘ 
    Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  

  Ɉ. ȼ. ɇɟɩɨɦɧɹɳɢɣ 
ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

«  »  20  ɝ. 
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 ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
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ɋɬɭɞɟɧɬɭ           Ʉɚɩɥɸɯɢɧɭ ɇɢɤɢɬɟ ɋɬɚɧɢɫɥɚɜɨɜɢɱɭ                                             
      ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ         Ʉɂ15-08Ȼ        ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)   09.03.01                  
            ɧɨɦɟɪ          ɤɨɞ 

                             ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ                                   
      ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ 

ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ 

ɨɫɜɟɳɟɧɢɟɦ ɜ ɩɨɦɟɳɟɧɢɢ ɭɫɚɞɟɛɧɨɝɨ ɬɢɩɚ 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №  ________  ɨɬ _________________  

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ   Ɉ. ȼ. ɇɟɩɨɦɧɹɳɢɣ, ɩɪɨɮɟɫɫɨɪ, ɡɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ      
                             ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ, ɤɚɧɞ.ɬɟɯ.ɧɚɭɤ                                     
            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ 

ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. Ɉɛɟɫɩɟɱɢɬɶ ɪɭɱɧɨɟ ɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɫɜɟɳɟɧɢɟɦ. ɋɢɫɬɟɦɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɞ 

ɤɨɧɤɪɟɬɧɨɟ ɫɨɨɪɭɠɟɧɢɟ.  

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ, Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ, ɉɨɞɛɨɪ 

ɮɭɧɤɰɢɨɧɚɥɚ ɢ ɦɨɞɭɥɟɣ, Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɢ 

ɉɈ, Ɋɚɡɪɚɛɨɬɤɚ ɉɈ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɩɪɟɡɟɧɬɚɰɢɹ ɜ ɮɨɪɦɚɬɟ PowerPoint, 

ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɟ ɜɢɞɟɨ. 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ    ____________     ȼ.Ƚ. ɋɟɪɟɞɤɢɧ    
                                                                                                                          ɩɨɞɩɢɫɶ                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
               
 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ   ____________      ɇ.ɋ. Ʉɚɩɥɸɯɢɧ 
                                                                                                                           ɩɨɞɩɢɫɶ                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
 

 
         «___»  _______  2019 ɝ 
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ɊȿɎȿɊȺɌ 

 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ 

ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ 

ɨɫɜɟɳɟɧɢɟɦ ɜ ɩɨɦɟɳɟɧɢɢ ɭɫɚɞɟɛɧɨɝɨ ɬɢɩɚ». ɫɨɞɟɪɠɢɬ 44 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 1 ɩɪɢɥɨɠɟɧɢɟ, 22 ɢɥɥɸɫɬɪɚɰɢɢ, 1 ɬɚɛɥɢɰɭ, 12 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɍɆɇɕɃ ȾɈɆ, ɋɂɋɌȿɆȺ, ɍɉɊȺȼɅȿɇɂȿ, 

ɄɈɇɌɊɈɅɖ, Ɉɋȼȿɓȿɇɂȿ, ARDUINO, ȾȺɌɑɂɄ, ɆɂɄɊɈɄɈɇɌɊɈɅɅȿɊ. 

Ɋɟɲɚɟɦɵɟ ɡɚɞɚɱɢ ɜ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: 

- ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ ɢɫɤɭɫɬɜɟɧɧɵɦ 

ɨɫɜɟɳɟɧɢɟɦ; 

- ɩɪɨɜɟɫɬɢ ɜɵɛɨɪ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɫɢɫɬɟɦɵ. 

- Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɢɫɬɟɦɵ: 

- ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɨɫɜɟɳɟɧɢɟɦ; 

- ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɨ ɯɨɞɭ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ 

ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ, ɜɵɹɜɥɟɧɵ ɢɯ ɩɥɸɫɵ ɢ ɦɢɧɭɫɵ, 

ɨɛɨɫɧɨɜɚɧ ɜɵɛɨɪ ɩɪɢɧɹɬɨɝɨ ɪɟɲɟɧɢɹ. ɋɨɡɞɚɧɵ ɫɯɟɦɵ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɨɜ ɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɤ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɭ (ɆɄ). Ɋɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ, 

ɪɟɝɭɥɢɪɭɸɳɚɹ ɚɜɬɨɨɫɜɟɳɟɧɢɟ. 
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ȼȼȿȾȿɇɂȿ 

 

ȼɨ ɜɫɟ ɜɪɟɦɟɧɚ ɥɸɞɢ ɫɬɪɟɦɢɥɢɫɶ ɫɞɟɥɚɬɶ ɫɜɨё ɠɢɥɢɳɟ ɤɨɦɮɨɪɬɧɵɦ ɞɥɹ 

ɩɪɨɠɢɜɚɧɢɹ. ɋ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɩɨɹɜɥɹɥɢɫɶ ɧɨɜɵɟ ɢ ɜɫё ɛɨɥɟɟ 

ɫɨɜɟɪɲɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɜɵɲɚɸɳɢɟ ɭɪɨɜɟɧɶ ɭɞɨɛɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɪɨɠɢɜɚɧɢɹ ɜ ɞɨɦɚɯ. ɋ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɨɬɞɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɬɚɥɢ 

ɨɛɴɟɞɢɧɹɬɶɫɹ ɜ ɫɢɫɬɟɦɵ, ɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɢɫɬɟɦɵ ɞɨɦɚɲɧɟɣ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɟɪɟɞɨɜɵɯ 

ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ «ɍɦɧɵɣ ɞɨɦ» (ɚɧɝɥ. smart house) ɜɨɡɧɢɤɥɨ ɜ ɧɚɱɚɥɟ 70-ɯ 

ɝɨɞɨɜ ɏɏ ɜɟɤɚ ɜ ɢɧɫɬɢɬɭɬɟ «ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɡɞɚɧɢɣ» ɢ ɨɡɧɚɱɚɥɨ ɡɞɚɧɢɟ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɩɪɨɞɭɤɬɢɜɧɨɟ ɢ ɷɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ «ɍɦɧɵɣ ɞɨɦ» ɫɬɪɨɹɬɫɹ ɜɨɤɪɭɝ ɆɄ, ɤɨɬɨɪɵɣ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɦɢ ɫɢɫɬɟɦɚɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɧɧɵɯ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɧɚɫɬɪɨɟɤ ɢ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ. «ɍɦɧɵɣ ɞɨɦ» ɭɩɪɚɜɥɹɟɬ 

ɤɥɢɦɚɬɨɦ, ɨɫɜɟɳɟɧɢɟɦ, ɛɟɡɨɩɚɫɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɩɪɨɜɨɞɧɭɸ 

ɫɜɹɡɶ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɬɟɪɧɟɬɚ ɢɥɢ ɦɨɛɢɥɶɧɵɯ ɫɟɬɟɣ. ȼɫё ɷɬɨ 

ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɛɥɚɝɨɞɚɪɹ ɦɚɫɫɨɜɨɦɭ ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɣ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɞɨɦɨɦ, ɩɪɨɬɨɤɨɥɨɜ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ, ɉɈ, 

ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɤɨɪɨɫɬɧɨɝɨ ɢɧɬɟɪɧɟɬɚ [3]. 
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1 Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ 

 

1.1 ɍɦɧɨɟ ɨɫɜɟɳɟɧɢɟ 

 
ɍɦɧɨɟ ɨɫɜɟɳɟɧɢɟ – ɬɟɯɧɨɥɨɝɢɹ ɨɫɜɟɳɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɭɜɟɥɢɱɟɧɢɟ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɤɨɦɮɨɪɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɫɜɟɬɚ, ɞɨɫɬɢɝɚɟɦɨɟ ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɢ ɞɚɬɱɢɤɨɜ ɨɫɜɟɳɟɧɧɨɫɬɢ. 

ɉɟɪɜɵɟ ɬɢɩɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɨɹɜɢɥɢɫɶ ɟɳɟ ɜ 20 ɜɟɤɟ, ɧɨ 

ɩɨɹɜɥɟɧɢɟ «ɭɦɧɨɝɨ ɨɫɜɟɳɟɧɢɹ» ɦɨɠɧɨ ɩɪɢɭɪɨɱɢɬɶ ɥɢɲɶ ɤ 2010-2012 ɝɨɞɚɦ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɫɜɟɳɟɧɢɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ: ɜɵɤɥɸɱɚɬɟɥɢ, ɞɢɦɦɟɪɵ, 

ɞɚɬɱɢɤɢ (ɨɫɜɟɳɟɧɧɨɫɬɢ, ɞɜɢɠɟɧɢɹ, ɢɧɮɪɚɤɪɚɫɧɵɟ, ɡɜɭɤɚ), ɦɨɞɭɥɢ ɫɜɹɡɢ 

(Bluetooth, WiFi, ɪɚɞɢɨɫɢɝɧɚɥɵ), HUB-ɩɨɪɬɵ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɬɱɢɤɨɜ ɨɫɜɟɳɟɧɧɨɫɬɢ ɜ ɰɟɩɢ ɨɫɜɟɳɟɧɢɹ ɩɨɡɜɨɥɹɟɬ 

ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɨɫɬɟɣɲɭɸ ɮɭɧɤɰɢɸ «ɭɦɧɨɝɨ ɨɫɜɟɳɟɧɢɹ» - ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 

ɜɤɥɸɱɚɬɶ ɢ ɜɵɤɥɸɱɚɬɶ ɨɫɜɟɳɟɧɢɟ ɬɨɝɞɚ, ɤɨɝɞɚ ɷɬɨ ɧɭɠɧɨ, ɱɬɨ ɚɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɭɥɢɱɧɨɦ ɨɫɜɟɳɟɧɢɢ. Ⱦɨɛɚɜɢɜ ɞɚɬɱɢɤɢ ɞɜɢɠɟɧɢɹ ɢ 

ɢɧɮɪɚɤɪɚɫɧɵɟ ɤɚɦɟɪɵ, ɫɜɟɬ ɧɚɱɧɟɬ ɜɤɥɸɱɚɬɶɫɹ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɢɥɢ ɧɚɯɨɠɞɟɧɢɢ 

ɱɟɥɨɜɟɤɚ ɜ ɩɨɦɟɳɟɧɢɢ [4].  

ɉɪɢɦɟɧɟɧɢɟ – ɨɛɳɟɫɬɜɟɧɧɵɟ ɤɨɪɢɞɨɪɵ, ɬɭɚɥɟɬɵ, ɨɫɬɚɧɨɜɤɢ, ɤɨɦɧɚɬɵ 

ɨɠɢɞɚɧɢɹ ɢ ɬ.ɞ. ɉɨɞɤɥɸɱɢɜ ɫɟɬɶ ɨɫɜɟɳɟɧɢɹ ɤ ɩɪɨɝɪɚɦɦɢɪɭɟɦɨɣ ɫɢɫɬɟɦɟ, ɫɜɟɬ 

ɦɨɠɧɨ ɜɤɥɸɱɚɬɶ, ɪɟɝɭɥɢɪɨɜɚɬɶ ɢ ɜɵɤɥɸɱɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ, 

ɱɬɨ ɩɪɢɦɟɧɢɦɨ ɜ ɨɮɢɫɚɯ ɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ. Ʉɪɚɣɧɟɣ ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɦɧɨɝɨ 

ɨɫɜɟɳɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢɫɬɨɱɧɢɤɨɜ ɫ ɱɟɥɨɜɟɤɨɦ ɢ ɞɪɭɝɨɣ 

ɬɟɯɧɢɤɨɣ, ɩɪɢɦɟɧɹɹ ɪɚɞɢɨɫɜɹɡɶ, Wi-Fi, Bluetooth ɢɥɢ ɞɪɭɝɢɟ.  

Ȼɥɚɝɨɞɚɪɹ ɩɭɥɶɬɭ ɢɥɢ ɫɦɚɪɬɮɨɧɭ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɧɚɫɬɪɨɢɬɶ ɹɪɤɨɫɬɶ 

ɢ ɰɜɟɬ ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ, ɬɟɦ ɫɚɦɵɦ ɫɨɡɞɚɬɶ ɩɪɢɹɬɧɭɸ ɨɛɫɬɚɧɨɜɤɭ ɢ ɨɫɜɟɬɢɬɶ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɟɞɦɟɬ. 
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1.2 Ⱥɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 

 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɨɫɜɟɳɟɧɢɟɦ ɜ ɩɨɦɟɳɟɧɢɢ ɭɫɚɞɟɛɧɨɝɨ ɬɢɩɚ. 

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

- ɪɟɚɥɢɡɚɰɢɹ ɧɚ ɬɢɩɨɜɨɦ ɤɨɧɬɪɨɥɥɟɪɟ; 

- ɩɪɢɜɹɡɤɚ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɫɨɨɪɭɠɟɧɢɸ; 

- ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɪɭɱɧɨɟ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɫɜɟɳɟɧɢɟɦ; 

- ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ – ɨɫɜɟɬɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɜɧɟ ɢ ɜɧɭɬɪɢ 

ɩɨɦɟɳɟɧɢɹ; 

- ɩɪɨɝɪɚɦɦɧɨ-ɭɩɪɚɜɥɹɟɦɵɟ ɠɚɥɸɡɢ ɧɚ ɨɤɧɚɯ. 

 

1.3 Ɉɛɡɨɪ ɚɧɚɥɨɝɨɜ 

 
ɋɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɭɩɪɚɜɥɟɧɢɟɦ ɨɫɜɟɳɟɧɢɟɦ ɢ ɧɟ ɬɨɥɶɤɨ. ȼɫɟ ɨɧɢ ɫɨɟɞɢɧɟɧɵ ɆɄ, ɤɨɬɨɪɵɣ 

ɭɩɪɚɜɥɹɟɬ ɢɦɢ, ɩɨɦɢɦɨ ɨɫɜɟɳɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɨɧ ɦɨɠɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɪɵɬɢɟ ɞɜɟɪɟɣ, ɭɩɪɚɜɥɟɧɢɟ ɛɵɬɨɜɵɦɢ ɩɪɢɛɨɪɚɦɢ, ɫɢɫɬɟɦɵ 

ɧɚɛɥɸɞɟɧɢɹ ɢ ɨɯɪɚɧɧɵɟ ɫɢɫɬɟɦɵ, ɢ ɬ.ɞ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɫɤɨɥɶɤɨ ɩɨɞɨɛɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

 

1.3.1 Ɋɨɫɬɟɥɟɤɨɦ RT0003 

 
ɉɪɨɞɭɤɬ «Ɋɨɫɬɟɥɟɤɨɦɚ» ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɜ ɧɟɛɨɥɶɲɭɸ ɮɢɪɦɟɧɧɭɸ 

ɤɨɪɨɛɤɭ. ȼ ɛɚɡɨɜɵɣ ɧɚɛɨɪ ɜɯɨɞɹɬ ɰɟɧɬɪɚɥɶɧɵɣ ɤɨɧɬɪɨɥɟɪ (Ɋɢɫɭɧɨɤ 1), ɞɚɬɱɢɤ 

ɨɬɤɪɵɬɢɹ ɢ ɞɚɬɱɢɤ ɞɜɢɠɟɧɢɹ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɧɨ ɞɨɭɤɨɦɩɥɟɤɬɨɜɚɬɶ ɫɢɫɬɟɦɭ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɞɚɬɱɢɤɚɦɢ, ɤɨɬɨɪɵɟ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɫɲɢɪɹɬ ɞɨɫɬɭɩɧɵɣ 

ɮɭɧɤɰɢɨɧɚɥ. 

ɐɟɧɬɪɚɥɶɧɵɦ «ɩɭɥɶɬɨɦ ɭɩɪɚɜɥɟɧɢɹ» ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɟɪ ɫ ɩɪɨɬɨɤɨɥɨɦ Z-

Wave Plus. ɍɫɬɪɨɣɫɬɜɨ ɫɩɨɫɨɛɧɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ 230 
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ɞɚɬɱɢɤɚɦɢ Z-Wave ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɢɧɬɟɪɧɟɬɭ ɱɟɪɟɡ ɤɚɛɟɥɶɧɵɣ ɤɚɧɚɥ ɢɥɢ Wi-

Fi. Ʉɨɧɬɪɨɥɥɟɪ ɭɦɟɟɬ ɭɩɪɚɜɥɹɬɶ ɭɫɬɪɨɣɫɬɜɚɦɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 100 ɦɟɬɪɨɜ ɧɚ 

ɭɥɢɰɟ ɢ ɞɨ 40 ɦɟɬɪɨɜ ɜ ɩɨɦɟɳɟɧɢɢ [5]. 

 

 

Ɋɢɫɭɧɨɤ 1 – Ʉɨɧɬɪɨɥɟɪ Ɋɨɫɬɟɥɟɤɨɦ 

 

Ɉɫɧɨɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɤɨɧɬɪɨɥɥɟɪɚ ɫ ɩɪɨɬɨɤɨɥɨɦ Z-Wave Plus — 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɥɸɛɵɯ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ ɫ ɩɨɞɞɟɪɠɤɨɣ ɞɚɧɧɨɝɨ 

ɩɪɨɬɨɤɨɥɚ, ɤɨɬɨɪɵɣ ɛɵɥ ɫɨɡɞɚɧ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɛɵɬɨɜɨɣ 

ɷɥɟɤɬɪɨɧɢɤɨɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɧɢɚɬɸɪɧɵɯ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɦɨɞɭɥɟɣ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɭ ɦɨɠɧɨ ɪɚɫɲɢɪɢɬɶ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ [5]. 

ɍɩɪɚɜɥɹɬɶ ɜɫɟɦɢ ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ 

ɥɢɱɧɨɝɨ ɤɚɛɢɧɟɬɚ ɱɟɪɟɡ ɛɪɚɭɡɟɪ ɢɥɢ ɦɨɛɢɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ Android ɢɥɢ 

iOS. 

 

1.3.2 Ʉɨɦɩɚɧɢɹ HDL 

 
HDL – ɤɪɭɩɧɚɹ ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ, ɹɜɥɹɸɳɚɹɫɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ «ɍɦɧɵɣ Ⱦɨɦ».  Ʉɨɦɩɚɧɢɹ HDL 

ɫɭɳɟɫɬɜɭɟɬ ɫ 1985 ɝɨɞɚ. ɋ ɦɨɦɟɧɬɚ ɫɨɡɞɚɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɞɨ 2008 ɝɨɞɚ 
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ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɥɚ ɧɚɡɜɚɧɢɟ «HDL-BUS» ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɥɚ 

ɫɜɨɸ ɩɪɨɞɭɤɰɢɸ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɢɬɚɹ, Ƚɟɪɦɚɧɢɢ (ɩɨɞ ɧɚɡɜɚɧɢɟɦ Preussen 

Automation) ɢ ɧɟɫɤɨɥɶɤɢɯ ɞɪɭɝɢɯ ɫɬɪɚɧ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ 

ɦɚɫɲɬɚɛɧɨɣ ɤɨɦɩɚɧɢɟɣ, ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬ ɫɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɞɚɧɢɣ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɫɜɟɳɟɧɢɟɦ.  

ȼ ɪɚɡɥɢɱɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɤɨɦɩɚɧɢɢ HDL ɪɚɛɨɬɚɸɬ ɞɟɫɹɬɤɢ 

ɢɧɠɟɧɟɪɨɜ-ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɥɭɱɲɢɦ 

ɦɢɪɨɜɵɦ ɤɨɧɤɭɪɟɧɬɚɦ. Ʉɨɦɩɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɦ ɦɢɪɟ. 

HDL ɢɦɟɟɬ ɨɮɢɫɵ ɜ ɛɨɥɟɟ ɱɟɦ 90 ɫɬɪɚɧɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ Ɋɨɫɫɢɢ. 

Ɉɮɢɰɢɚɥɶɧɵɣ ɞɢɫɬɪɢɛɶɸɬɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɜɨɞɚ HDL ɜ Ɋɨɫɫɢɢ – ɈɈɈ "ɏȾɅ 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ"[6]. 

ȼ 2009 ɝɨɞɭ ɩɪɨɞɭɤɰɢɹ HDL ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ Ɋɨɫɫɢɢ ɧɚ ɜɵɫɬɚɜɤɟ Hi-

Tech Building. ɋ ɬɟɯ ɩɨɪ ɭɫɩɟɲɧɨ ɪɟɚɥɢɡɨɜɚɧɨ ɧɟɫɤɨɥɶɤɨ ɬɵɫɹɱ ɩɪɨɟɤɬɨɜ, 

ɧɚɤɨɩɥɟɧ ɛɨɥɶɲɨɣ ɨɩɵɬ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ ɭɦɧɨɝɨ ɞɨɦɚ HDL ɜ 

ɪɨɫɫɢɣɫɤɢɯ ɭɫɥɨɜɢɹɯ. Ɍɚɤɠɟ ɜ ɦɨɫɤɨɜɫɤɨɦ ɨɮɢɫɟ ɤɨɦɩɚɧɢɢ HDL ɩɨɫɬɨɹɧɧɨ 

ɩɪɨɜɨɞɹɬɫɹ ɨɛɭɱɚɸɳɢɟ ɤɭɪɫɵ, ɩɨ ɨɤɨɧɱɚɧɢɸ ɤɨɬɨɪɵɯ ɜɵɞɚɟɬɫɹ ɫɟɪɬɢɮɢɤɚɬ ɨ 

ɩɪɨɯɨɠɞɟɧɢɢ ɨɛɭɱɟɧɢɹ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. Ƚɨɥɨɜɧɨɣ ɨɮɢɫ ɤɨɦɩɚɧɢɢ ɧɚɯɨɞɢɬɫɹ 

ɜ ɤɢɬɚɣɫɤɨɦ ɝɨɪɨɞɟ Ƚɭɚɧɱɠɨɭ ɢ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɧɵɦ ɫɦɚɪɬ-

ɡɞɚɧɢɟɦ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɚɦɵɟ ɩɨɫɥɟɞɧɢɟ ɬɟɯɧɨɥɨɝɢɢ HDL. 

Ʉɨɦɩɚɧɢɹ HDL ɩɪɨɢɡɜɨɞɢɬ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɫɥɟɞɭɸɳɢɦɢ ɢɧɠɟɧɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ: 

- ɨɫɜɟɳɟɧɢɟ: ɜɤɥɸɱɟɧɢɟ, ɨɬɤɥɸɱɟɧɢɟ, ɪɟɝɭɥɢɪɨɜɤɚ ɹɪɤɨɫɬɢ, ɜɵɛɨɪ 

ɫɰɟɧɚɪɢɟɜ ɨɫɜɟɳɟɧɢɹ; 

- ɤɥɢɦɚɬ: ɭɩɪɚɜɥɟɧɢɟ ɫɟɪɜɨɩɪɢɜɨɞɚɦɢ, ɫɢɫɬɟɦɨɣ ɜɟɧɬɢɥɹɰɢɢ ɢ 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ; 

- ɲɬɨɪɵ: ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɪɵɜɚɧɢɟ ɢ ɡɚɤɪɵɬɢɟ, ɭɱɚɫɬɢɟ ɜ 

ɫɰɟɧɚɪɢɹɯ; 

http://www.preussen-automation.de/
http://www.preussen-automation.de/
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- ɭɩɪɚɜɥɟɧɢɟ ɦɭɡɵɤɨɣ ɢ ɜɢɞɟɨ: ɭɩɪɚɜɥɟɧɢɟ ɪɚɡɥɢɱɧɵɦɢ ɚɭɞɢɨ 

ɫɢɫɬɟɦɚɦɢ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ: ɞɚɬɱɢɤɢ ɪɚɡɛɢɬɢɹ ɫɬɟɤɥɚ (ɨɤɧɚ), ɞɜɟɪɧɵɟ 

ɞɚɬɱɢɤɢ. Ɍɚɤɠɟ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɢɦɢɬɢɪɨɜɚɬɶ ɩɪɢɫɭɬɫɬɜɢɟ ɯɨɡɹɢɧɚ ɞɨɦɚ, ɤɨɝɞɚ 

ɟɝɨ ɬɚɦ ɧɟɬ, ɨɬɤɪɵɜɚɹ ɲɬɨɪɵ ɢ ɨɩɟɪɢɪɭɹ ɫɜɟɬɨɦ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɚɜɨɞɚ ɧɚɯɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɤɚ «HDL Buspro» – 

ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɟɣ «ɍɦɧɨɝɨ Ⱦɨɦɚ», 

ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɦ, ɤɥɢɦɚɬɨɦ, ɫɢɫɬɟɦɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. «Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ» – 

ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɟ ɬɪɟɛɭɟɬɫɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ, ɜɟɫɶ ɢɧɬɟɥɥɟɤɬ ɜɫɬɪɨɟɧ ɜ 

ɪɚɜɧɨɡɧɚɱɧɵɟ ɩɪɢɛɨɪɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɚɯ. ɗɬɨ ɧɚ ɩɨɪɹɞɨɤ 

ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɞɟɥɚɟɬ ɟɟ ɝɢɛɤɨɣ ɢ ɥɟɝɤɨ ɪɚɫɲɢɪɹɟɦɨɣ. ȼɫɟ 

ɩɪɢɛɨɪɵ ɨɛɴɟɞɢɧɹɸɬɫɹ ɩɪɨɜɨɞɨɦ «Cat5e UTP» ɢɥɢ 4-ɯɠɢɥɶɧɵɦ 

ɷɤɪɚɧɢɪɨɜɚɧɧɵɦ ɤɚɛɟɥɟɦ KNX, ɝɞɟ 2 ɩɪɨɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ, ɚ 2 – ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɢɬɚɧɢɹ. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɫɟɬɢ HDL Buspro 

ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 8-32ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ȼɦɟɫɬɟ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɞɤɥɸɱɟɧɵ ɨɤɨɥɨ 15000 ɩɪɢɛɨɪɨɜ, ɞɥɢɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɤɚɛɟɥɹ ɞɨ 255 ɤɦ. 

ɍɜɟɥɢɱɢɜɚɟɬɫɹ ɫɟɬɶ ɡɚ ɫɱɟɬ ɫɟɬɟɜɵɯ IP-ɦɨɫɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɫɟɬɢ 

Ethernet. ɋɢɫɬɟɦɚ «HDL Buspro» ɫɨɜɦɟɫɬɢɦɚ ɫ ɜɟɞɭɳɢɦɢ ɦɢɪɨɜɵɦɢ 

ɩɪɨɬɨɤɨɥɚɦɢ ɱɟɪɟɡ ɲɬɚɬɧɵɟ ɲɥɸɡɵ: TCP/IP, RS232, RS485, KNX/EIB, 

ZigBee[4]. 

ɍɩɪɚɜɥɟɧɢɟ ɜɫɟɣ ɫɢɫɬɟɦɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɫɬɪɨɣɫɬɜ ɧɚ 

ɩɥɚɬɮɨɪɦɟ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ iOS, Android, Windows, ɚ ɬɚɤɠɟ ɩɨɫɪɟɞɫɬɜɨɦ 

ɛɪɚɭɡɟɪɚ ɥɸɛɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 

ɞɨɦɨɦ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɉɈ) iRidium. 

iRidium – ɷɬɨ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɫɦɚɪɬɮɨɧɨɜ, ɩɥɚɧɲɟɬɨɜ, ɤɨɦɩɶɸɬɟɪɨɜ, ɤɨɬɨɪɨɟ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥɧɨɫɬɶɸ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɢɫɬɟɦɵ ɜ ɜɚɲɟɦ ɞɨɦɟ, ɭɞɚɥɟɧɧɨ, ɜɧɟ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɢɥɢ ɜɪɟɦɟɧɢ ɫɭɬɨɤ. iRidium ɞɥɹ HDL Buspro – ɷɬɨ 

ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɣ ɫɨɡɞɚɬɶ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɫɢɫɬɟɦɚɦɢ ɞɨɦɚ ɢɥɢ ɨɮɢɫɚ ɧɚ ɛɚɡɟ ɨɛɨɪɭɞɨɜɚɧɢɹ HDL. ɉɪɨɝɪɚɦɦɧɨɟ 



13 
 

ɨɛɟɫɩɟɱɟɧɢɟ iRidium ɞɥɹ HDL Buspro ɩɨɡɜɨɥɹɟɬ ɩɪɢɥɨɠɟɧɢɹɦ ɧɚ ɩɥɚɬɮɨɪɦɟ 

ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ iOS, Android ɢɥɢ Windows ɩɨɞɤɥɸɱɢɬɶɫɹ ɤ ɲɢɧɟ HDL 

ɱɟɪɟɡ ɥɸɛɨɣ HDL IP-ɢɧɬɟɪɮɟɣɫ. ɉɪɢ ɷɬɨɦ ɱɢɫɥɨ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ 

ɢɧɬɟɪɮɟɣɫɨɦ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ [6]. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ, ɡɚɜɨɞ HDL ɫɱɢɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 

ɛɵɫɬɪɨɪɚɡɜɢɜɚɸɳɢɯɫɹ ɡɚɜɨɞɨɜ ɚɜɬɨɦɚɬɢɤɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɦɢɪɟ. ɇɚ ɞɚɧɧɵɣ 

ɦɨɦɟɧɬ HDL ɩɪɟɞɥɚɝɚɟɬ ɪɟɲɟɧɢɹ ɜ ɱɟɬɵɪɟɯ ɨɫɧɨɜɧɵɯ ɤɚɬɟɝɨɪɢɹɯ: 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɞɚɧɢɣ ɢɥɢ ɩɨɦɟɳɟɧɢɣ HDL Buspro; 

- ɫɢɫɬɟɦɚ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɞɚɧɢɣ, ɩɨɦɟɳɟɧɢɣ ɟɜɪɨɩɟɣɫɤɨɝɨ 

ɫɬɚɧɞɚɪɬɚ HDL KNX/EIB; 

- ɛɟɫɩɪɨɜɨɞɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ HDL Wireless; 

- ɫɢɫɬɟɦɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɚɪɯɢɬɟɤɬɭɪɧɵɦ/ɬɟɚɬɪɚɥɶɧɵɦ ɨɫɜɟɳɟɧɢɟɦ. 

Ʉ ɩɪɨɟɤɬɚɦ, ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɡɞɚɧɢɟɦ ɨɬ ɤɨɦɩɚɧɢɢ HDL ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤɨɬɬɟɞɠɢ ɢ ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɟ ɞɨɦɚ. 

Ɍɚɤɠɟ ɪɟɚɥɢɡɨɜɚɧɵ ɩɪɨɟɤɬɵ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɦɟɫɬ, ɧɚɩɪɢɦɟɪ, 

ɝɨɫɬɢɧɢɰ, ɜɵɫɬɚɜɨɱɧɵɯ ɰɟɧɬɪɨɜ ɢɥɢ ɦɭɡɟɟɜ. Ʉ ɩɪɢɦɟɪɭ, ɜ ɦɭɡɟɟ BMW, ɱɬɨ 

ɧɚɯɨɞɢɬɫɹ ɜ Ɇɸɧɯɟɧɟ, ɤɨɦɩɚɧɢɹ HDL ɡɚɧɢɦɚɥɚɫɶ ɜɧɭɬɪɟɧɧɢɦ ɢ ɜɧɟɲɧɢɦ 

ɨɫɜɟɳɟɧɢɟɦ ɡɞɚɧɢɹ. Ɍɚɤɠɟ, ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɢɫɬɨɜ ɤɨɦɩɚɧɢɢ HDL 

ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɪɚɛɨɬɵ ɩɨ ɜɧɟɞɪɟɧɢɸ ɫɢɫɬɟɦɵ «ɭɦɧɵɣ ɨɬɟɥɶ» ɜ ɝɨɫɬɢɧɢɰɟ Ƀɟɬɢ 

ɏɚɭɫ ɜ ɩɨɫɟɥɤɟ ɒɟɪɟɝɟɲ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. 

ȼ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤɟ ɟɫɬɶ ɨɮɢɰɢɚɥɶɧɵɣ ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɤɨɦɩɚɧɢɢ HDL – 

Ɉɛɳɟɫɬɜɨ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ 

ɨɛɳɟɫɬɜɨ «ɉɪɨɦɚɜɬɨɦɚɬɢɤɚ» (ɈɈɈ ɇɉɈ «ɉɪɨɦɚɜɬɨɦɚɬɢɤɚ»). 
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2 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ 

 
2.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɨɛɴɟɤɬɟ 

 
ɋɢɫɬɟɦɚ ɛɭɞɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɨɞɧɨɷɬɚɠɧɨɦ ɞɨɦɟ ɭɫɚɞɟɛɧɨɝɨ ɬɢɩɚ ɫ 

ɩɪɢɭɫɚɞɟɛɧɵɦɢ ɫɬɪɨɟɧɢɹɦɢ. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧɨ ɤɚɤ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɛɭɞɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɢ ɧɚ ɭɥɢɰɟ 

 

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

 

Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 

 

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ 

1. Ɉɫɜɟɳɟɧɢɟ 

2. Ⱦɚɬɱɢɤ ɞɜɢɠɟɧɢɹ 

3. Ⱦɚɬɱɢɤ ɨɫɜɟɳɟɧɢɹ 

4. Ɇɨɬɨɪ 

5. Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ 

6. Ȼɵɬɨɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ 
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7. ɍɥɢɱɧɨɟ ɨɫɜɟɳɟɧɢɟ 

8. Ȼɵɬɨɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɨɱɧɨɝɨ ɪɟɠɢɦɚ 

 

2.2 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ 

 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɆɄ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3 

 

Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ
Ɏɨɬɨɪɟɡɢɫɬɨɪ 1

Ⱦɚɬɱɢɤ
ɞɜɢɠɟɧɢɹ 1

IN OUT

Ɏɨɬɨɪɟɡɢɫɬɨɪ 8

...

Ⱦɚɬɱɢɤ
ɞɜɢɠɟɧɢɹ 6

...

Ɉɫɜɟɳɟɧɢɟ 1

Ɉɫɜɟɳɟɧɢɟ 7

...

Ȼɵɬɨɜɨɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 1

Ȼɵɬɨɜɨɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 7

...

Ʉɨɧɰɟɜɨɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 1

Ȼɵɬɨɜɨɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 1

Ʉɨɧɰɟɜɨɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 6

...

Ȼɵɬɨɜɨɣ 
ɜɵɤɥɸɱɚɬɟɥɶ 4

...

ɍɩɪɚɜɥɟɧɢɟ 
ɲɬɨɪɚɦɢ 1

ɍɩɪɚɜɥɟɧɢɟ 
ɲɬɨɪɚɦɢ 2

...

У̭ло̏ные о̍о̚н̌чен̛я:

Ц̛ф̬о̏о̜ ̛̭̐н̌л

Ан̌ло̐о̏ы̜ ̛̭̐н̌л

 

Ɋɢɫɭɧɨɤ 3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 
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2.3 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ 

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 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

Ⱦɚɬɱɢɤ ɞɜɢɠɟɧɢɹ ɤɨɦɧɚɬɵ 1
Ⱦɚɬɱɢɤ ɞɜɢɠɟɧɢɹ ɤɨɦɧɚɬɵ 2
Ⱦɚɬɱɢɤ ɞɜɢɠɟɧɢɹ ɤɨɦɧɚɬɵ 3
Ⱦɚɬɱɢɤ ɞɜɢɠɟɧɢɹ ɤɨɦɧɚɬɵ 4
Ⱦɚɬɱɢɤ ɞɜɢɠɟɧɢɹ ɤɨɦɧɚɬɵ 5
Ⱦɚɬɱɢɤ ɞɜɢɠɟɧɢɹ ɤɨɦɧɚɬɵ 6

Ɉɫɜɟɳɟɧɢɟ ɭɥɢɰɵ

Ɉɫɜɟɳɟɧɢɟ ɤɨɦɧɚɬɵ 1

Ɉɫɜɟɳɟɧɢɟ ɤɨɦɧɚɬɵ 2

Ɉɫɜɟɳɟɧɢɟ ɤɨɦɧɚɬɵ 3

Ɉɫɜɟɳɟɧɢɟ ɤɨɦɧɚɬɵ 4

Arduino
MEGA

Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɨɬɤɪ 1

Ɏɨɬɨɪɟɡɢɫɬɨɪ ɨɤɧɚ 1
Ɏɨɬɨɪɟɡɢɫɬɨɪ ɨɤɧɚ 2
Ɏɨɬɨɪɟɡɢɫɬɨɪ ɨɤɧɚ 3

Ɏɨɬɨɪɟɡɢɫɬɨɪ ɤɨɦɧɚɬɵ 1
Ɏɨɬɨɪɟɡɢɫɬɨɪ ɤɨɦɧɚɬɵ 2
Ɏɨɬɨɪɟɡɢɫɬɨɪ ɤɨɦɧɚɬɵ 3

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ:

ɐɢɮɪɨɜɨɣ ɫɢɝɧɚɥ

Ⱥɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ

PB0
PB2
PL0
PL2
PL4
PL6
PG0
PG2

PC1

PB7
PB6
PB5

Ɏɨɬɨɪɟɡɢɫɬɨɪ ɤɨɦɧɚɬɵ 4
Ɏɨɬɨɪɟɡɢɫɬɨɪ ɭɥɢɰɵ

Ɉɫɜɟɳɟɧɢɟ ɤɨɦɧɚɬɵ ɛɟɡ ɨɤɨɧ 2

Ɉɫɜɟɳɟɧɢɟ ɤɨɦɧɚɬɵ ɛɟɡ ɨɤɨɧ 1

Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɡɚɤɪ 1

Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ  ɨɬɤɪ 2

Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɡɚɤɪ 2

Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɨɬɤɪ 3

Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɡɚɤɪ 3

ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬ ɪɟɠɢɦɚ 2

ȼɵɤɥɸɱɚɬɟɥɶ ɩɨɥɨɠ ɲɬɨɪ 2

ȼɵɤɥɸɱɚɬɟɥɶ ɩɨɥɨɠ ɲɬɨɪ 1

ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬ ɪɟɠɢɦɚ 3

ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬ ɪɟɠɢɦɚ 1

ȼɵɤɥɸɱɚɬɟɥɶ ɩɨɥɨɠ ɲɬɨɪ 3
ɍɩɪɚɜɥɟɧɢɟ ɦɨɬɨɪɨɦ ɜɥɟɜɨ 1
ɍɩɪɚɜɥɟɧɢɟ ɦɨɬɨɪɨɦ ɜɥɟɜɨ 2
ɍɩɪɚɜɥɟɧɢɟ ɦɨɬɨɪɨɦ ɜɥɟɜɨ 3

ɍɩɪɚɜɥɟɧɢɟ ɦɨɬɨɪɨɦ ɜɩɪɚɜɨ 3
ɍɩɪɚɜɥɟɧɢɟ ɦɨɬɨɪɨɦ ɜɩɪɚɜɨ 2
ɍɩɪɚɜɥɟɧɢɟ ɦɨɬɨɪɨɦ ɜɩɪɚɜɨ 1

 
 

Ɋɢɫɭɧɨɤ 4 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 
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3 ɉɨɞɛɨɪ ɮɭɧɤɰɢɨɧɚɥɚ ɢ ɦɨɞɭɥɟɣ 

 
3.1 Ɉɛɳɚɹ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ 

 
ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɫɜɟɳɟɧɢɟɦ ɨɫɧɨɜɚɧɵ ɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɬɱɢɤɨɜ ɞɜɢɠɟɧɢɹ, ɫɩɟɰɢɚɥɶɧɵɯ ɩɚɬɪɨɧɨɜ ɢ ɞɢɨɞɧɵɯ ɥɟɧɬ, 

ɹɪɤɨɫɬɶ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɩɪɢ ɩɨɦɨɳɢ ɚɥɝɨɪɢɬɦɨɜ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ 

ɜ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɞɚɬɱɢɤɨɜ ɞɜɢɠɟɧɢɹ ɫɚɦɵɟ ɩɨɩɨɥɹɪɧɵɟ – ɷɬɨ ɢɧɮɪɚɤɪɚɫɧɵɟ 

ɞɚɬɱɢɤɢ. Ɉɧɢ ɜ ɨɬɥɢɱɢɟ ɨɬ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ, ɪɟɚɝɢɪɭɸɬ ɧɚ ɦɟɞɥɟɧɧɨɟ ɞɜɢɠɟɧɢɟ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɹ ɨɫɜɟɳёɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɞɚɬɱɢɤɢ ɨɫɜɟɳёɧɧɨɫɬɢ. Ⱦɚɬɱɢɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɨɬɤɪɵɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɨɫɜɟɳɟɧɢɹ, ɬɚɤ ɱɬɨɛɵ ɫɜɟɬ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɧɟ ɜɥɢɹɥ ɧɚ 

ɟɝɨ ɩɟɪɟɞɚɜɚɟɦɵɟ ɞɚɧɧɵɟ, ɜ ɫɜɹɡɢ ɫɨ ɫɜɨɢɦɢ ɦɚɥɵɦɢ ɪɚɡɦɟɪɚɦɢ ɨɧ ɦɨɠɟɬ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧ, ɧɚɩɪɢɦɟɪ, ɧɚ ɫɬɟɧɟ ɪɹɞɨɦ ɫ ɜɵɤɥɸɱɚɬɟɥɟɦ. ɇɚ ɨɫɧɨɜɚɧɢɢ 

ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ ɆɄ ɜɤɥɸɱɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɨɫɜɟɬɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɫɜɟɳɟɧɢɟ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɬɟ ɠɟ 

ɞɚɬɱɢɤɢ ɨɫɜɟɳɟɧɧɨɫɬɢ. Ɂɚ ɨɬɤɪɵɬɢɟ ɢ ɡɚɤɪɵɬɢɟ ɲɬɨɪ ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɦɨɬɨɪ, 

ɤɨɬɨɪɵɣ ɞɜɢɝɚɟɬ ɲɬɨɪɵ ɜ ɪɚɡɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 

ɑɬɨɛɵ ɆɄ ɩɨɧɢɦɚɥ, ɤɨɝɞɚ ɲɬɨɪɵ ɡɚɤɪɵɬɵ ɢ ɧɭɠɧɨ ɩɪɟɤɪɚɳɚɬɶ 

ɭɩɪɚɜɥɟɧɢɟ ɦɨɬɨɪɨɦ, ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ. ɉɪɢ ɡɚɤɪɵɬɢɢ 

ɢɥɢ ɨɬɤɪɵɬɢɢ ɲɬɨɪ ɨɧ ɛɭɞɟɬ ɫɪɚɛɚɬɵɜɚɬɶ, ɬɨ ɞɚɫɬ ɆɄ ɫɢɝɧɚɥ ɨ ɬɨɦ, ɱɬɨ ɧɭɠɧɨ 

ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɞɜɢɠɟɧɢɟ ɦɨɬɨɪɚ. 

 

3.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɨɝɨ ɪɟɲɟɧɢɹ 

 
ɉɪɨɫɦɨɬɪɟɜ ɪɚɡɥɢɱɧɵɟ ɩɨɞɨɛɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɦɧɨɝɢɟ ɢɡ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɪɚɛɨɬɚɸɬ ɩɨ ɫɯɨɠɟɦɭ ɩɪɢɧɰɢɩɭ: ɤɚɠɞɨɝɨ ɟɫɬɶ ɫɜɨɢ 

ɧɟɞɨɫɬɚɬɤɢ ɢ ɞɨɫɬɨɢɧɫɬɜɚ. ɍ ɜɫɟɯ ɢɦɟɟɬɫɹ ɝɥɚɜɧɵɣ ɆɄ, ɤ ɤɨɬɨɪɨɦɭ 
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ɩɨɞɫɨɟɞɢɧɹɸɬ ɞɚɬɱɢɤɢ. ɂɯ ɧɟɞɨɫɬɚɬɤɚɦɢ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ ɰɟɧɚ ɢ 

ɨɝɪɚɧɢɱɟɧɧɵɣ ɧɚɛɨɪ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɨɞɭɥɟɣ. 

Ȼɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɥɚɬɭ arduino, ɬɚɤ ɤɚɤ ɨɧɚ ɨɛɥɚɞɚɟɬ 

ɧɟɩɥɨɯɢɦ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɜ ɫɪɚɜɧɟɧɢɢ ɫɨ ɦɧɨɝɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ: 

- ɧɟɜɵɫɨɤɚɹ ɰɟɧɚ; 

- ɦɧɨɠɟɫɬɜɨ ɩɨɞɤɥɸɱɚɟɦɵɯ ɭɫɬɪɨɣɫɬɜ; 

- ɦɧɨɠɟɫɬɜɨ ɢɧɫɬɪɭɤɰɢɣ ɢ ɨɛɴɹɫɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɫɛɨɪɨɤ; 

- ɉɈ ɞɥɹ ɩɪɨɲɢɜɤɢ ɱɟɪɟɡ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ. 

 

3.3 Arduino 

 
Arduino – ɷɬɨ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ 

ɛɨɥɟɟ ɩɥɨɬɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ ɨɤɪɭɠɚɸɳɟɣ ɮɢɡɢɱɟɫɤɨɣ ɫɪɟɞɨɣ, ɱɟɦ 

ɫɬɚɧɞɚɪɬɧɵɟ ɩɟɪɫɨɧɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ, ɤɨɬɨɪɵɟ ɮɚɤɬɢɱɟɫɤɢ ɧɟ ɜɵɯɨɞɹɬ ɡɚ 

ɪɚɦɤɢ ɜɢɪɬɭɚɥɶɧɨɫɬɢ. ɗɬɨ ɩɥɚɬɮɨɪɦɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ «physical 

computing» ɫ ɨɬɤɪɵɬɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɞɨɦ, ɩɨɫɬɪɨɟɧɧɚɹ ɧɚ ɩɪɨɫɬɨɣ ɩɟɱɚɬɧɨɣ 

ɩɥɚɬɟ ɫ ɫɨɜɪɟɦɟɧɧɨɣ ɫɪɟɞɨɣ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɉɈ [7]. 

Arduino ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɢɟɦɚ ɫɢɝɧɚɥɨɜ ɨɬ ɪɚɡɥɢɱɧɵɯ ɰɢɮɪɨɜɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ 

ɞɚɬɱɢɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɤ ɧɟɦɭ, ɢ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɪɨɟɤɬɵ ɭɫɬɪɨɣɫɬɜ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ Arduino, 

ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɥɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɉɈ ɧɚ ɤɨɦɩɶɸɬɟɪɟ 

(ɧɚɩɪ.: Flash, Processing, MaxMSP). ɉɥɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɫɨɛɪɚɧɵ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɢɥɢ ɤɭɩɥɟɧɵ ɜ ɫɛɨɪɟ. ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦ ɫ ɨɬɤɪɵɬɵɦ 

ɢɫɯɨɞɧɵɦ ɬɟɤɫɬɨɦ ɞɨɫɬɭɩɧɚ ɞɥɹ ɛɟɫɩɥɚɬɧɨɝɨ ɫɤɚɱɢɜɚɧɢɹ [7]. 

ɇɟɫɤɨɥɶɤɨ ɜɟɪɫɢɢ ɩɥɚɬɮɨɪɦɵ Arduino: 

1. Micro – ɧɨɜɨɟ ɤɨɦɩɚɤɬɧɨɟ ɪɟɲɟɧɢɟ ɧɚ ɛɚɡɟ ATmega32u4.  

2. Uno – ɫɚɦɚɹ ɩɨɩɭɥɹɪɚɧɹ ɜɟɪɫɢɹ ɛɚɡɨɜɨɣ ɩɥɚɬɮɨɪɦɵ Arduino USB. 

Uno ɢɦɟɟɬ ɫɬɚɧɞɚɪɬɧɵɣ ɩɨɪɬ USB. Arduino Uno ɜɨ ɦɧɨɝɨɦ ɫɯɨɠɚ ɫ 
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Duemilanove, ɧɨ ɢɦɟɟɬ ɧɨɜɵɣ ɱɢɩ ATMega8U2 ɞɥɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

ɩɨɞɤɥɸɱɟɧɢɹ ɩɨ USB ɢ ɧɨɜɭɸ, ɛɨɥɟɟ ɭɞɨɛɧɭɸ ɦɚɪɤɢɪɨɜɤɭ ɜɯɨɞ/ɜɵɯɨɞɨɜ. 

ɉɥɚɬɮɨɪɦɚ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɨɥɧɟɧɚ ɩɥɚɬɚɦɢ ɪɚɫɲɢɪɟɧɢɹ, ɧɚɩɪɢɦɟɪ, 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɩɥɚɬɚɦɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɮɭɧɤɰɢɹɦɢ. 

3. Nano – ɷɬɨ ɤɨɦɩɚɤɬɧɚɹ ɩɥɚɬɮɨɪɦɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɤɚɤ ɦɚɤɟɬ. Nano 

ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɤɨɦɩɶɸɬɟɪɭ ɩɪɢ ɩɨɦɨɳɢ ɤɚɛɟɥɹ USB Mini-B. 

4. Mega – ɩɪɟɞɵɞɭɳɚɹ ɜɟɪɫɢɹ ɫɟɪɢɢ Mega ɧɚ ɛɚɡɟ Atmega1280. 

Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɜɯɨɞɨɜ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɭɫɬɪɨɣɫɬɜ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɜɫɟɝɨ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɆɄ, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɦɧɨɝɨ ɜɯɨɞɨɜ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 

ɭɫɬɪɨɣɫɬɜ, ɞɥɹ ɷɬɨɝɨ ɥɭɱɲɟ ɜɫɟɝɨ ɩɨɞɨɣɞɟɬ ɆɄ Arduino Mega (Ɋɢɫɭɧɨɤ 5). 

 

 

Ɋɢɫɭɧɨɤ 5 – ɉɥɚɬɮɨɪɦɚ Arduino Mega 

 

Arduino Mega ɩɨɫɬɪɨɟɧɚ ɧɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɟ ATmega2560. ɉɥɚɬɚ ɢɦɟɟɬ 

54 ɰɢɮɪɨɜɵɯ ɜɯɨɞɚ/ɜɵɯɨɞɨɜ (14 ɢɡ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɜɵɯɨɞɵ 

ɒɂɆ), 16 ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ,4 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɨɪɬɚ UART, ɤɜɚɪɰɟɜɵɣ 

ɝɟɧɟɪɚɬɨɪ 16 ɆȽɰ, USB ɤɨɧɧɟɤɬɨɪ, ɪɚɡɴɟɦ ɩɢɬɚɧɢɹ, ɪɚɡɴɟɦ ICSP ɢ ɤɧɨɩɤɚ 

ɩɟɪɟɡɚɝɪɭɡɤɢ. Ⱦɥɹ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶ ɩɥɚɬɮɨɪɦɭ ɤ ɤɨɦɩɶɸɬɟɪɭ 

ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɛɟɥɹ USB ɢɥɢ ɩɨɞɚɬɶ ɩɢɬɚɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɚɞɚɩɬɟɪɚ AC/DC, ɢɥɢ 
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ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ. Arduino Mega ɫɨɜɦɟɫɬɢɦɚ ɫɨ ɜɫɟɦɢ ɩɥɚɬɚɦɢ 

ɪɚɫɲɢɪɟɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɞɥɹ ɩɥɚɬɮɨɪɦ Uno ɢɥɢ Duemilanove [7]. 

Ʉɪɚɬɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1 

 

Ɍɚɛɥɢɰɚ 1 – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Arduino Mega 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ATmega2560 

Ɋɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ 5 ȼ 

ȼɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ  7-12 ȼ 

ɐɢɮɪɨɜɵɟ ȼɯɨɞɵ/ȼɵɯɨɞɵ 
54, 14 ɢɡ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɤɚɤ ɜɵɯɨɞɵ ɒɂɆ. 

Ⱥɧɚɥɨɝɨɜɵɟ ɜɯɨɞɵ 16 

ɉɨɫɬɨɹɧɧɵɣ ɬɨɤ ɱɟɪɟɡ 

ɜɯɨɞ/ɜɵɯɨɞ    
40 ɦA 

ɉɨɫɬɨɹɧɧɵɣ ɬɨɤ ɞɥɹ ɜɵɜɨɞɚ 3.3 ȼ 50 ɦA 

Flash-ɩɚɦɹɬɶ: 256 Ʉɛ 

Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ 8 Kɛ 

ɗɧɟɪɝɨɧɟɡɚɜɢɫɢɦɚɹ ɩɚɦɹɬɶ 

(EEPROM) 
4 Kɛ 

Ɍɚɤɬɨɜɚɹ ɱɚɫɬɨɬɚ 16 ɆȽɰ 

 

Arduino Mega ɦɨɠɟɬ ɩɨɥɭɱɚɬɶ ɩɢɬɚɧɢɟ ɤɚɤ ɱɟɪɟɡ ɩɨɞɤɥɸɱɟɧɢɟ ɩɨ USB, 

ɬɚɤ ɢ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

ȼɧɟɲɧɟɟ ɩɢɬɚɧɢɟ (ɧɟ USB) ɦɨɠɟɬ ɩɨɞɚɜɚɬɶɫɹ ɱɟɪɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɧɚɩɪɹɠɟɧɢɹ AC/DC (ɛɥɨɤ ɩɢɬɚɧɢɹ) ɢɥɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ. 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɤɥɸɱɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɡɴɟɦɚ 2.1 ɦɦ ɫ 

ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɨɥɸɫɨɦ ɧɚ ɰɟɧɬɪɚɥɶɧɨɦ ɤɨɧɬɚɤɬɟ. ɉɪɨɜɨɞɚ ɨɬ ɛɚɬɚɪɟɢ 

ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɜɵɜɨɞɚɦ Gnd ɢ Vin ɪɚɡɴɟɦɚ ɩɢɬɚɧɢɹ (POWER).  
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ɉɥɚɬɮɨɪɦɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɜɧɟɲɧɟɦ ɩɢɬɚɧɢɢ ɨɬ 6 ȼ ɞɨ 20 ȼ. ɉɪɢ 

ɧɚɩɪɹɠɟɧɢɢ ɩɢɬɚɧɢɹ ɧɢɠɟ 7 ȼ, ɜɵɜɨɞ 5V ɦɨɠɟɬ ɜɵɞɚɜɚɬɶ ɦɟɧɟɟ 5 ȼ, ɩɪɢ ɷɬɨɦ 

ɩɥɚɬɮɨɪɦɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɧɟɫɬɚɛɢɥɶɧɨ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɜɵɲɟ 

12 ȼ ɪɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɦɨɠɟɬ ɩɟɪɟɝɪɟɬɶɫɹ ɢ ɩɨɜɪɟɞɢɬɶ ɩɥɚɬɭ. 

Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɞɢɚɩɚɡɨɧ ɨɬ 7 ȼ ɞɨ 12 ȼ. 

ɉɥɚɬɚ Mega2560, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɵɞɭɳɢɯ ɜɟɪɫɢɣ ɩɥɚɬ, ɧɟ ɢɫɩɨɥɶɡɭɟɬ 

FTDI USB ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ. Ⱦɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɩɨ USB ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ Atmega8U2, ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɣ ɤɚɤ ɤɨɧɜɟɪɬɟɪ USB-to-

serial. 

ȼɵɜɨɞɵ ɩɢɬɚɧɢɹ: 

- VIN. ȼɯɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɞɚɱɢ ɩɢɬɚɧɢɹ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 

(ɜ ɨɬɫɭɬɫɬɜɢɟ 5 ȼ ɨɬ ɪɚɡɴɟɦɚ USB ɢɥɢ ɞɪɭɝɨɝɨ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ 

ɩɢɬɚɧɢɹ). ɉɨɞɚɱɚ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɞɚɧɧɵɣ ɜɵɜɨɞ. ȿɫɥɢ 

ɩɢɬɚɧɢɟ ɩɨɞɚɟɬɫɹ ɧɚ ɪɚɡɶɟɦ 2.1mm, ɬɨ ɧɚ ɷɬɨɬ ɜɯɨɞ ɦɨɠɧɨ ɡɚɩɢɬɚɬɶɫɹ; 

- 5V. Ɋɟɝɭɥɢɪɭɟɦɵɣ ɢɫɬɨɱɧɢɤ ɧɚɩɪɹɠɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ 

ɩɢɬɚɧɢɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɢ ɤɨɦɩɨɧɟɧɬɨɜ ɧɚ ɩɥɚɬɟ. ɉɢɬɚɧɢɟ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶɫɹ 

ɨɬ ɜɵɜɨɞɚ VIN ɱɟɪɟɡ ɪɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ, ɢɥɢ ɨɬ ɪɚɡɴɟɦɚ USB, ɢɥɢ ɞɪɭɝɨɝɨ 

ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 5 ȼ; 

- 3.3V. ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɜɨɞɟ 3.3 ȼ ɝɟɧɟɪɢɪɭɟɦɨɟ ɦɢɤɪɨɫɯɟɦɨɣ FTDI 

ɧɚ ɩɥɚɬɮɨɪɦɟ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɬɨɤɚ 50 ɦȺ; 

- GND. ȼɵɜɨɞɵ ɡɚɡɟɦɥɟɧɢɹ. 

Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ATmega2560 ɢɦɟɟɬ: 256 ɤȻ ɮɥɟɲ-ɩɚɦɹɬɢ ɞɥɹ ɯɪɚɧɟɧɢɹ 

ɤɨɞɚ ɩɪɨɝɪɚɦɦɵ (4 ɤȻ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɡɚɝɪɭɡɱɢɤɚ), 8 ɤȻ ɈɁɍ ɢ 4 Ʉɛ 

EEPROM (ɤɨɬɨɪɚɹ ɱɢɬɚɟɬɫɹ ɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɢɛɥɢɨɬɟɤɢ EEPROM). 

Ʉɚɠɞɵɣ ɢɡ 54 ɰɢɮɪɨɜɵɯ ɜɵɜɨɞɨɜ Mega, ɦɨɠɟɬ ɧɚɫɬɪɚɢɜɚɬɶɫɹ ɤɚɤ ɜɯɨɞ 

ɢɥɢ ɜɵɯɨɞ. ȼɵɜɨɞɵ ɪɚɛɨɬɚɸɬ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 5 ȼ. Ʉɚɠɞɵɣ ɜɵɜɨɞ ɢɦɟɟɬ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɢɫɬɨɪ (ɫɬɚɧɞɚɪɬɧɨ ɨɬɤɥɸɱɟɧ) 20-50 ɤɈɦ ɢ ɦɨɠɟɬ ɩɪɨɩɭɫɤɚɬɶ ɞɨ 

40 ɦȺ. ɇɟɤɨɬɨɪɵɟ ɜɵɜɨɞɵ ɢɦɟɸɬ ɨɫɨɛɵɟ ɮɭɧɤɰɢɢ: 
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ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɲɢɧɚ: 0 (RX) ɢ 1 (TX); ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɲɢɧɚ 1: 19 

(RX) ɢ 18 (TX); ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɲɢɧɚ 2: 17 (RX) ɢ 16 (TX); ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ 

ɲɢɧɚ 3: 15 (RX) ɢ 14 (TX). ȼɵɜɨɞɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ (RX) ɢ 

ɩɟɪɟɞɚɱɢ (TX) ɞɚɧɧɵɯ TTL. ȼɵɜɨɞɵ 0 ɢ 1 ɩɨɞɤɥɸɱɟɧɵ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɜɵɜɨɞɚɦ ɦɢɤɪɨɫɯɟɦɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɲɢɧɵ ATmega8U2. 

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

5), 19 (ɩɪɟɪɵɜɚɧɢɟ 4), 20 (ɩɪɟɪɵɜɚɧɢɟ 3), ɢ 21 (ɩɪɟɪɵɜɚɧɢɟ 2). Ⱦɚɧɧɵɟ ɜɵɜɨɞɵ 

ɦɨɝɭɬ ɛɵɬɶ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧɵ ɧɚ ɜɵɡɨɜ ɩɪɟɪɵɜɚɧɢɹ ɥɢɛɨ ɧɚ ɦɥɚɞɲɟɦ 

ɡɧɚɱɟɧɢɢ, ɥɢɛɨ ɧɚ ɩɟɪɟɞɧɟɦ ɢɥɢ ɡɚɞɧɟɦ ɮɪɨɧɬɟ, ɢɥɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɡɧɚɱɟɧɢɹ. 

PWM: 2 ɞɨ 13 ɢ 44-46. Ʌɸɛɨɣ ɢɡ ɜɵɜɨɞɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɒɂɆ ɫ 

ɪɚɡɪɟɲɟɧɢɟɦ 8 ɛɢɬ. 

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

ɜɵɜɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɜɹɡɶ SPI, ɧɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɭɹ ɛɢɛɥɢɨɬɟɤɭ SPI. 

LED: 13. ȼɫɬɪɨɟɧɧɵɣ ɫɜɟɬɨɞɢɨɞ, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɰɢɮɪɨɜɨɦɭ ɜɵɜɨɞɭ 13. 

ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɧɚ ɜɵɜɨɞɟ ɢɦɟɟɬ ɜɵɫɨɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɬɨ ɫɜɟɬɨɞɢɨɞ ɝɨɪɢɬ.   

I2C: 20 (SDA) ɢ 21 (SCL). ɉɨɫɪɟɞɫɬɜɨɦ ɜɵɜɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɜɹɡɶ 

I2C (TWI). Ɋɚɫɩɨɥɨɠɟɧɢɟ ɜɵɜɨɞɨɜ ɧɚ ɩɥɚɬɮɨɪɦɟ Mega ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɪɚɫɩɨɥɨɠɟɧɢɸ Duemilanove ɢɥɢ Diecimila. 

ɇɚ ɩɥɚɬɮɨɪɦɟ Mega2560 ɢɦɟɟɬɫɹ 16 ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ, ɤɚɠɞɵɣ 

ɪɚɡɪɟɲɟɧɢɟɦ 10 ɛɢɬ (ɬ.ɟ. ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ 1024 ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹ). 

ɋɬɚɧɞɚɪɬɧɨ ɜɵɜɨɞɵ ɢɦɟɸɬ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɞɨ 5 ȼ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ, ɬɟɦ 

ɧɟ ɦɟɧɟɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɢɬɶ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɜɨɞɚ 

AREF. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɚɪɚ ɜɵɜɨɞɨɜ ɩɥɚɬɮɨɪɦɵ: 

AREF. Ɉɩɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ. 

Reset. ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ ɧɚ ɜɵɜɨɞɟ ɩɟɪɟɡɚɝɪɭɠɚɟɬ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ. Ɉɛɵɱɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɧɨɩɤɢ ɩɟɪɟɡɚɝɪɭɡɤɢ 

ɧɚ ɩɥɚɬɟ ɪɚɫɲɢɪɟɧɢɹ, ɡɚɤɪɵɜɚɸɳɟɣ ɞɨɫɬɭɩ ɤ ɤɧɨɩɤɟ ɧɚ ɫɚɦɨɣ ɩɥɚɬɟ Arduino. 
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3.4 ȼɵɛɨɪ ɢ ɨɩɢɫɚɧɢɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɚɬɱɢɤɨɜ 

 
3.4.1 Ⱦɚɬɱɢɤ ɨɫɜɟɳɟɧɧɨɫɬɢ 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɜɟɳɟɧɢɹ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɨɬɨɜɵɣ ɮɨɬɨɦɨɞɭɥɶ 

(Ɋɢɫɭɧɨɤ 6), ɧɚ ɤɨɬɨɪɨɦ ɭɠɟ ɟɫɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɷɥɟɦɟɧɬɵ ɞɥɹ ɩɪɨɫɬɨɝɨ 

ɩɨɞɤɥɸɱɟɧɢɹ ɮɨɬɨɪɟɡɢɫɬɨɪɚ ɤ ɩɥɚɬɟ ɚɪɞɭɢɧɨ. ȼ ɧɟɤɨɬɨɪɵɯ ɦɨɞɭɥɹɯ 

ɪɟɚɥɢɡɨɜɚɧɚ ɫɯɟɦɚ ɫ ɤɨɦɩɚɪɚɬɨɪɨɦ ɢ ɞɨɫɬɭɩɟɧ ɰɢɮɪɨɜɨɣ ɜɵɯɨɞ ɢ 

ɩɨɞɫɬɪɨɟɱɧɵɣ ɪɟɡɢɫɬɨɪ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ [8]. 

 

 

Ɋɢɫɭɧɨɤ 6 – Ƚɨɬɨɜɵɣ ɦɨɞɭɥɶ ɫ ɮɨɬɨɪɟɡɢɫɬɨɪɨɦ 

 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɨɛɵɱɧɨɝɨ ɪɟɡɢɫɬɨɪɚ, ɮɨɬɨɪɟɡɢɫɬɨɪ ɦɨɠɟɬ ɦɟɧɹɬɶ ɫɜɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɨɤɪɭɠɚɸɳɟɝɨ ɨɫɜɟɳɟɧɢɹ. ɗɬɨ 

ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɫɯɟɦɟ ɛɭɞɭɬ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɬɶɫɹ ɩɚɪɚɦɟɬɪɵ, ɬɚɤɢɟ 

ɤɚɤ ɧɚɩɪɹɠɟɧɢɟ, ɩɚɞɚɸɳɟɟ ɧɚ ɮɨɬɨɪɟɡɢɫɬɨɪɟ. Ɏɢɤɫɢɪɭɹ ɷɬɢ ɢɡɦɟɧɟɧɢɹ 

ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɚɧɚɥɨɝɨɜɵɯ ɩɢɧɚɯ ɚɪɞɭɢɧɨ, ɦɨɠɧɨ ɦɟɧɹɬɶ ɥɨɝɢɤɭ ɪɚɛɨɬɵ ɫɯɟɦɵ, 

ɫɨɡɞɚɜɚɹ ɬɟɦ ɫɚɦɵɦ ɚɞɚɩɬɢɪɭɸɳɢɟɫɹ ɩɨɞ ɜɟɲɧɢɟ ɭɫɥɨɜɢɹ ɭɫɬɪɨɣɫɬɜɚ[8]. 

Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɮɨɬɨɪɟɡɢɫɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 

ɫɩɟɤɬɪɭ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɚɞɚɸɳɟɝɨ ɫɜɟɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɨɠɟɬ 
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ɦɟɧɹɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɪɹɞɤɨɜ. Ʉ ɦɢɧɭɫɚɦ ɬɚɤɠɟ ɨɬɧɨɫɢɬɫɹ ɧɢɡɤɚɹ ɫɤɨɪɨɫɬɶ 

ɪɟɚɤɰɢɢ ɧɚ ɢɡɦɟɧɟɧɢɟ ɨɫɜɟɳёɧɧɨɫɬɢ. ȿɫɥɢ ɫɜɟɬ ɦɢɝɚɟɬ — ɞɚɬɱɢɤ ɧɟ ɭɫɩɟɜɚɟɬ 

ɨɬɪɟɚɝɢɪɨɜɚɬɶ. ȿɫɥɢ ɠɟ ɱɚɫɬɨɬɚ ɢɡɦɟɧɟɧɢɹ ɞɨɜɨɥɶɧɨ ɜɟɥɢɤɚ — ɪɟɡɢɫɬɨɪ ɜɨɨɛɳɟ 

ɩɟɪɟɫɬɚɧɟɬ «ɜɢɞɟɬɶ», ɱɬɨ ɨɫɜɟɳёɧɧɨɫɬɶ ɦɟɧɹɟɬɫɹ. 

Ʉ ɩɥɸɫɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɩɪɨɫɬɨɬɭ ɢ ɞɨɫɬɭɩɧɨɫɬɶ. ɉɪɹɦɨɟ ɢɡɦɟɧɟɧɢɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɩɚɞɚɸɳɟɝɨ ɧɚ ɧɟё ɫɜɟɬɚ ɩɨɡɜɨɥɹɟɬ 

ɭɩɪɨɫɬɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɩɨɞɤɥɸɱɟɧɢɹ. 

 

3.4.2 Ⱦɚɬɱɢɤ ɞɜɢɠɟɧɢɹ c HC-SR501 

 
PIR ɞɚɬɱɢɤɢ ɞɜɢɠɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ. Ⱦɢɚɩɚɡɨɧ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ PIR ɫɟɧɫɨɪɨɜ ɞɨ 6 ɦɟɬɪɨɜ, ɭɝɨɥ ɨɛɡɨɪɚ 110° x 70°. ɉɢɬɚɧɢɟ — 

5 ȼɨɥɶɬ, ɚ ɜɵɯɨɞɧɨɣ ɰɢɮɪɨɜɨɣ ɫɢɝɧɚɥ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 0, ɤɨɝɞɚ ɞɜɢɠɟɧɢɹ ɧɟɬ ɢ 

ɡɧɚɱɟɧɢɟ 1 ɩɪɢ ɧɚɥɢɱɢɢ ɞɜɢɠɟɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɬɶ ɛɭɞɟɦ ɞɚɬɱɢɤ HC-SR501 

Ⱦɚɬɱɢɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɍɩɪɚɜɥɹɸɳɚɹ 

ɦɢɤɪɨɫɯɟɦɚ ɦɨɞɭɥɹ ɪɟɝɢɫɬɪɢɪɭɟɬ ɢɡɦɟɧɟɧɢɹ ɫɢɝɧɚɥɨɜ ɨɬ ɨɛɨɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɩɨ 

ɯɚɪɚɤɬɟɪɭ ɢɯ ɢɡɦɟɧɟɧɢɹ ɨɛɧɚɪɭɠɢɜɚɟɬ ɞɜɢɠɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɢɫɩɭɫɤɚɸɳɢɯ 

ɢɧɮɪɚɤɪɚɫɧɵɟ ɫɢɝɧɚɥɵ (ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ). 

ɇɚ ɦɨɞɭɥɶ ɭɫɬɚɧɨɜɥɟɧɚ ɥɢɧɡɚ Ɏɪɟɧɟɥɹ, ɤɨɬɨɪɚɹ ɮɨɤɭɫɢɪɭɟɬ 

ɢɧɮɪɚɤɪɚɫɧɵɟ ɫɢɝɧɚɥɵ ɧɚ ɩɢɪɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɞɚɬɱɢɤ ɩɨɞ ɧɚɡɜɚɧɢɟɦ PIR 

(Passive Infra-Red). ɉɚɫɫɢɜɧɵɣ ɨɧ ɩɨɬɨɦɭ, ɱɬɨ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɟ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤɚɹ-ɥɢɛɨ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɷɧɟɪɝɢɹ, ɤɪɨɦɟ ɬɨɣ, ɱɬɨ ɢɫɩɭɫɤɚɟɬɫɹ 

ɫɚɦɢɦɢ ɨɛɴɟɤɬɚɦɢ [9]. 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɡɚɞɚɟɬɫɹ ɩɟɪɟɦɵɱɤɨɣ ɧɚ ɩɥɚɬɟ ɩɪɢɛɨɪɚ. Ɋɟɠɢɦ H – 

ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɚɬɱɢɤɚ ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨ ɩɟɪɟɡɚɩɭɫɤɚɬɶɫɹ ɬɚɣɦɟɪ. ɉɪɢ 

ɩɟɪɜɨɦ ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɦ ɨɛɴɟɤɬɟ ɮɨɪɦɢɪɭɟɬɫɹ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɜɵɯɨɞɧɨɝɨ 

ɫɢɝɧɚɥɚ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɜ ɬɚɤɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɜ ɪɟɝɢɫɬɪɢɪɭɟɦɨɣ 

ɡɨɧɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɥɸɞɢ. Ɋɟɠɢɦ L – ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɜ 

ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɩɪɢ ɩɟɪɜɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɬ 
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ɞɜɢɠɭɳɟɝɨɫɹ ɨɛɴɟɤɬɚ. ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɨɫɬɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 

ɬɚɣɦɟɪɚ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɟɪɟɦɟɧɧɵɦ ɪɟɡɢɫɬɨɪɨɦ. ȼ ɷɬɨ ɜɪɟɦɹ ɞɚɬɱɢɤ 

ɧɟ ɪɟɚɝɢɪɭɟɬ ɧɚ ɞɪɭɝɢɟ ɫɨɛɵɬɢɹ. ȿɫɥɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɚɣɦɟɪɚ ɜ ɪɟɠɢɦɟ L ɜ 

ɡɨɧɟ ɜɢɞɢɦɨɫɬɢ ɞɚɬɱɢɤɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɨɛɴɟɤɬɨɜ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ, ɬɨ ɫɢɝɧɚɥ ɧɚ ɜɵɯɨɞɟ ɛɭɞɟɬ ɫɧɹɬ ɩɨ ɢɫɬɟɱɟɧɢɸ ɜɪɟɦɟɧɧɨɣ ɡɚɞɟɪɠɤɢ, 

ɮɨɪɦɢɪɭɟɦɨɣ ɬɚɣɦɟɪɨɦ ɩɨɫɥɟ ɪɟɝɢɫɬɪɚɰɢɢ ɩɟɪɜɨɝɨ ɨɛɴɟɤɬɚ, ɧɨ ɧɟ ɮɚɤɬɨɦ 

ɨɬɫɭɬɫɬɜɢɹ ɞɜɢɠɟɧɢɹ ɱɟɥɨɜɟɤɚ [9]. 

ȼɧɟɲɧɢɣ ɜɢɞ ɞɚɬɱɢɤɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

Ɋɢɫɭɧɨɤ 7 – Ⱦɚɬɱɢɤ ɞɜɢɠɟɧɢɹ HC-SR501 

 

3.4.3 Ⱦɪɚɣɜɟɪ ɞɜɢɝɚɬɟɥɟɣ 

 
Ɇɨɳɧɨɫɬɟɣ ɦɢɤɪɨɫɯɟɦɵ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɭɩɪɚɜɥɹɬɶ ɦɨɬɨɪɚɦɢ, 

ɢɦɟɧɧɨ ɞɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɪɚɣɜɟɪ ɞɜɢɝɚɬɟɥɟɣ. ɍɫɬɪɨɣɫɬɜɨ 

ɩɪɟɨɛɪɚɡɨɜɵɜɚɟɬ ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɵ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɜ ɬɨɤɢ, ɞɨɫɬɚɬɨɱɧɵɟ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɦɨɬɨɪɚɦɢ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɢɫɩɨɥɶɡɭɟɦ ɩɥɚɬɭ L298N, ɬɚɤ 

ɤɚɤ ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɞɜɭɦɹ ɞɜɢɝɚɬɟɥɹɦɢ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɧɟ ɬɪɟɛɭɟɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɛɢɛɥɢɨɬɟɤ ɞɥɹ ɪɚɛɨɬɵ ɢ ɢɫɩɨɥɶɡɭɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɩɨɪɬɨɜ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 
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ȼɵɜɨɞɵ ENABLE A, B (ENA ɩɪɢɜɹɡɚɧ ɤ IN1, IN2. ENB ɤ IN3, IN4) 

ɨɬɜɟɱɚɸɬ ɡɚ ɪɚɡɞɟɥɶɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɤɚɧɚɥɚɦɢ. Ɇɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɞɜɭɯ 

ɪɟɠɢɦɚɯ: 

ɍɫɥɨɜɧɨ "ɚɤɬɢɜɧɨɦ" ɪɟɠɢɦɟ, ɤɨɝɞɚ ɢɦɢ ɛɭɞɟɬ ɭɩɪɚɜɥɹɬɶ ɤɨɧɬɪɨɥɥɟɪ - 

ɜɵɫɨɤɢɣ ɥɨɝɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɪɚɡɪɟɲɚɟɬ ɜɪɚɳɟɧɢɟ ɦɨɬɨɪɨɜ, ɧɢɡɤɢɣ ɡɚɩɪɟɳɚɟɬ 

ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɜɵɜɨɞɨɜ "IN". Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɫɤɨɪɨɫɬɢ 

ɦɨɬɨɪɨɜ, ɧɚ "EN" ɜɵɜɨɞɵ ɩɨɞɚɟɬɫɹ ɒɂɆ (PWM) ɫɢɝɧɚɥ. 

ɍɫɥɨɜɧɨ "ɩɚɫɫɢɜɧɨɦ" ɪɟɠɢɦɟ, ɩɪɢɬɹɧɭɜ ɜɵɜɨɞɵ "EN" ɤ ɜɵɫɨɤɨɦɭ ɭɪɨɜɧɸ 

(+5V). Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɩɥɚɬɟ, ɪɹɞɨɦ ɫ ɜɵɜɨɞɚɦɢ ENA ɢ ENB ɧɚɯɨɞɹɬɫɹ ɲɬɵɪɶɤɢ, 

ɫɨɟɞɢɧɟɧɧɵɟ ɫ +5V. Ɂɚɦɵɤɚɟɦ ɜɵɜɨɞɵ ɫ ɩɨɦɨɳɶɸ ɞɠɚɦɩɟɪɨɜ. ȼ ɞɚɧɧɨɦ 

ɪɟɠɢɦɟ ɦɵ ɧɟ ɫɦɨɠɟɦ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ, ɨɧɢ ɛɭɞɭɬ ɜɫɟɝɞɚ 

ɜɪɚɳɚɬɶɫɹ ɧɚ ɩɨɥɧɭɸ ɫɤɨɪɨɫɬɶ. ɇɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɛɭɞɟɬ ɡɚɞɚɜɚɬɶɫɹ ɩɨ-

ɩɪɟɠɧɟɦɭ, ɚ ɜɨɬ ɞɥɹ ɨɫɬɚɧɨɜɤɢ ɜ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ, ɫɨɫɬɨɹɧɢɟ ɜɵɜɨɞɨɜ ɛɭɞɟɬ 

ɭɠɟ ɢɝɪɚɬɶ ɪɨɥɶ. Ⱦɥɹ ɨɫɬɚɧɨɜɤɢ ɧɭɠɧɨ ɛɭɞɟɬ ɩɨɞɚɜɚɬɶ ɨɞɧɨɢɦɟɧɧɵɟ ɫɢɝɧɚɥɵ 

ɧɚ ɜɵɜɨɞɵ "IN"[10]. 

ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɞɭɥɹ ɨɬɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 8 

ɋɩɟɰɢɮɢɤɚɰɢɹ ɦɨɞɭɥɹ L298N: 

- ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ: ɞɨ 35 ȼ; 

- ɪɚɛɨɱɢɣ ɬɨɤ (ɧɚ ɤɚɠɞɵɣ ɤɚɧɚɥ): 2 Ⱥ; 

- ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɬɨɤ (80% — ɜɤɥ, 20% — ɜɵɤɥ): 2,5 Ⱥ; 

- ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɬɨɤ: 3 Ⱥ; 

- ɜɟɫ: 33 ɝ. 
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Ɋɢɫɭɧɨɤ 8 – Ⱦɪɚɣɜɟɪ ɞɜɢɝɚɬɟɥɟɣ L298N 

 

3.4.4 Ɇɨɬɨɪ-ɪɟɞɭɤɬɨɪ 

 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ ɜɵɛɪɚɧ ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪ JA12-N20 (Ɋɢɫɭɧɨɤ 9) 

ɬɚɤ ɤɚɤ ɨɧ ɩɨɬɪɟɛɥɹɟɬ ɦɚɥɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢɦɟɟɬ ɝɢɛɤɢɣ ɞɢɚɩɚɡɨɧ ɜɯɨɞɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɞɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɲɬɨɪɚɦɢ. 

 

 

Ɋɢɫɭɧɨɤ 9 – Ɇɨɬɨɪ-ɪɟɞɭɤɬɨɪ JA12-N20 
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3.4.5 Ɋɟɥɟ 

 
Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ ɭɫɬɪɨɣɫɬɜ, ɬɚɤɢɯ ɤɚɤ Ʌɚɦɩɚ ɨɫɜɟɳɟɧɢɹ, ɦɨɳɧɨɫɬɟɣ ɧɚɲɟɣ 

ɩɥɚɬɵ ɧɟ ɯɜɚɬɢɬ, ɞɥɹ ɩɨɞɨɛɧɨɝɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ Ɋɟɥɟ. 

Ɋɟɥɟ ɢɦɟɟɬ ɞɜɟ ɪɚɡɞɟɥɶɧɵɯ ɰɟɩɢ: ɰɟɩɶ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ 

ɤɨɧɬɚɤɬɚɦɢ Ⱥ1, Ⱥ2 ɢ ɭɩɪɚɜɥɹɟɦɚɹ ɰɟɩɶ, ɤɨɧɬɚɤɬɵ 1, 2, 3, ɭɤɚɡɚɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 

10. ɐɟɩɢ ɧɢɤɚɤ ɧɟ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. 

Ɇɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ Ⱥ1 ɢ Ⱥ2 ɭɫɬɚɧɨɜɥɟɧ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɟɪɞɟɱɧɢɤ, ɩɪɢ 

ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ, ɩɨ ɤɨɬɨɪɨɦɭ ɤ ɧɟɦɭ ɩɪɢɬɹɝɢɜɚɟɬɫɹ ɩɨɞɜɢɠɧɵɣ ɹɤɨɪɶ(2). 

Ʉɨɧɬɚɤɬɵ ɠɟ 1 ɢ 3 ɧɟɩɨɞɜɢɠɧɵ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ ɱɬɨ ɹɤɨɪɶ ɩɨɞɩɪɭɠɢɧɟɧ ɢ ɩɨɤɚ 

ɦɵ ɧɟ ɩɪɨɩɭɫɬɢɦ ɬɨɤ ɱɟɪɟɡ ɫɟɪɞɟɱɧɢɤ, ɹɤɨɪɶ ɛɭɞɟɬ ɭɞɟɪɠɢɜɚɟɬɫɹ ɩɪɢɠɚɬɵɦ ɤ 

ɤɨɧɬɚɤɬɭ 3. ɉɪɢ ɩɨɞɚɱɟ ɬɨɤɚ, ɤɚɤ ɭɠɟ ɝɨɜɨɪɢɥɨɫɶ, ɫɟɪɞɟɱɧɢɤ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬ ɢ ɩɪɢɬɹɝɢɜɚɟɬɫɹ ɤ ɤɨɧɬɚɤɬɭ 1. ɉɪɢ ɨɛɟɫɬɨɱɢɜɚɧɢɢ ɩɪɭɠɢɧɚ 

ɫɧɨɜɚ ɜɨɡɜɪɚɳɚɟɬ ɹɤɨɪɶ ɤ ɤɨɧɬɚɤɬɭ 3. 

ɋɚɦ ɦɨɞɭɥɶ ɪɟɥɟ ɜɵɝɥɹɞɢɬ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 11. 

 

 

Ɋɢɫɭɧɨɤ 10 – ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ Ɋɟɥɟ 

 

 

Ɋɢɫɭɧɨɤ 11 ȼɧɟɲɧɢɣ ɜɢɞ ɪɟɥɟ 
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3.4.6 Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɣ ɲɬɨɪ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɨɩɬɢɱɟɫɤɢɟ ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ (Ɋɢɫɭɧɨɤ 12), ɬɚɤ ɤɚɤ ɨɧɢ ɫɱɢɬɚɸɬɫɹ ɛɨɥɟɟ 

ɬɨɱɧɵɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ. 

ȼɧɭɬɪɢ ɨɩɬɢɱɟɫɤɨɝɨ ɤɨɧɰɟɜɢɤɚ ɭɫɬɚɧɨɜɥɟɧɚ ɨɩɬɢɱɟɫɤɚɹ ɩɚɪɚ, ɤɨɬɨɪɚɹ 

ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɩɨɹɜɥɟɧɢɢ «ɩɪɟɝɪɚɞɵ», ɤɨɬɨɪɚɹ ɩɨɩɚɞɚɟɬ ɜ ɡɚɡɨɪ ɦɟɠɞɭ 

ɫɜɟɬɨɞɢɨɞɨɦ ɢ ɮɨɬɨɪɟɡɢɫɬɨɪɨɦ. 

ɋɪɚɛɚɬɵɜɚɧɢɟ ɛɟɡɡɜɭɱɧɨ, ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɝɨɪɚɟɬɫɹ ɫɜɟɬɨɞɢɨɞ. 

Ɇɨɠɟɬ ɧɟ ɪɚɛɨɬɚɬɶ ɩɪɢ ɫɨɥɧɟɱɧɨɦ ɫɜɟɬɟ ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɩɵɥɢ, ɜɨɡɦɨɠɧɵ 

ɥɨɠɧɵɟ ɫɪɚɛɚɬɵɜɚɧɢɹ 

 

 

Ɋɢɫɭɧɨɤ 12 – Ʉɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ 

 

3.4.7 Ȼɵɬɨɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ 

 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɲɬɨɪɚɦɢ ɢɥɢ ɫɜɟɬɨɦ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɛɵɱɧɵɟ 

ɛɵɬɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ (Ɋɢɫɭɧɨɤ 13). ȼ ɫɥɭɱɚɟ ɫ ɨɫɜɟɳɟɧɢɟɦ, ɢɫɩɨɥɶɡɭɟɦ 

ɜɵɤɥɸɱɚɬɟɥɶ ɫ ɞɜɭɦɹ ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ, ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɦ ɢ ɭɩɪɚɜɥɟɧɢɟɦ 

ɫɨɫɬɨɹɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɫɟɳɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 13 – Ȼɵɬɨɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ 
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4 Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɢ ɉɈ 

 
4.1 ɋɥɨɜɟɫɧɨɟ ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ 

 
Ɂɚ ɭɩɪɚɜɥɟɧɢɟ ɨɫɜɟɳɟɧɢɟɦ ɨɬɜɟɱɚɸɬ ɞɜɟ ɮɭɧɤɰɢɢ, ɨɞɧɚ – ɡɚ ɩɨɦɟɳɟɧɢɹ, 

ɜ ɤɨɬɨɪɵɯ ɧɟɬ ɨɤɨɧ, ɞɪɭɝɚɹ – ɜ ɤɨɬɨɪɵɯ ɟɫɬɶ ɨɤɧɚ. ɉɟɪɜɚɹ ɪɚɛɨɬɚɟɬ ɬɚɤ: ɩɪɢ 

ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɚɬɱɢɤɚ ɞɜɢɠɟɧɢɹ, ɨɫɜɟɳɟɧɢɟ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ 

ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ (ɜɪɟɦɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɞɫɬɪɨɟɱɧɵɦ ɪɟɡɢɫɬɨɪɨɦ 

ɞɚɬɱɢɤɚ ɞɜɢɠɟɧɢɹ) ɢ, ɤɨɝɞɚ ɞɜɢɠɟɧɢɟ ɨɤɨɧɱɟɧɨ, ɫɜɟɬ ɜɵɤɥɸɱɚɟɬɫɹ. 

ȼɬɨɪɚɹ ɪɚɛɨɬɚɟɬ ɚɧɚɥɨɝɢɱɧɨ, ɧɨ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɩɪɨɜɟɪɤɢ ɨɫɜɟɳɟɧɢɹ, ɬɨ 

ɟɫɬɶ, ɟɫɥɢ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɨɫɜɟɳɟɧɢɹ ɨɛɧɚɪɭɠɢɥɨɫɶ ɞɜɢɠɟɧɢɟ, ɜɤɥɸɱɚɟɬɫɹ 

ɨɫɜɟɳɟɧɢɟ, ɩɪɢ ɞɨɫɬɚɬɨɱɧɨɦ ɨɫɜɟɳɟɧɢɢ ɫɜɟɬ ɜɤɥɸɱɟɧ ɧɟ ɛɭɞɟɬ. 

Ɍɚɤɠɟ ɨɫɜɟɳɟɧɢɟ ɭɩɪɚɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ, ɱɟɪɟɡ ɛɵɬɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɨɧɢ 

ɧɟ ɫɜɹɡɚɧɵ ɫ ɆɄ ɢ ɩɨɞɤɥɸɱɟɧɵ ɧɚɩɪɹɦɭɸ ɤ ɢɫɬɨɱɧɢɤɭ ɫɜɟɬɚ. Ɉɞɢɧ 

ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɨɬɜɟɱɚɟɬ ɡɚ ɜɤɥɸɱɟɧɢɟ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɫɪɚɛɚɬɵɜɚɧɢɹ, ɚ ɜɬɨɪɨɣ ɡɚ ɜɤɥɸɱɟɧɢɟ ɫɜɟɬɚ ɜ ɨɛɯɨɞ ɞɚɬɱɢɤɨɜ. 

ɍɥɢɱɧɨɟ ɨɫɜɟɳɟɧɢɟ ɛɭɞɟɬ ɜɤɥɸɱɟɧɨ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɫɜɟɳɟɧɢɟ ɫɬɚɥɨ 

ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɲɬɨɪɚɦɢ ɬɚɤɠɟ ɪɟɚɥɢɡɨɜɚɧɵ ɞɜɟ ɮɭɧɤɰɢɢ: Ɉɞɧɚ ɞɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɞɪɭɝɚɹ ɞɥɹ ɪɭɱɧɨɝɨ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɵɬɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɨɞɧɚ ɤɧɨɩɤɚ ɤɨɬɨɪɨɝɨ ɨɬɜɟɱɚɟɬ ɡɚ 

ɨɬɤɪɵɬɢɟ ɢ ɡɚɤɪɵɬɢɟ ɲɬɨɪ, ɚ ɞɪɭɝɚɹ ɡɚ ɪɚɛɨɬɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 

Ɋɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɭɫɬɪɨɟɧɨ ɬɚɤ, ɱɬɨ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ ɡɚɤɪɵɬɢɹ ɲɬɨɪ, 

ɦɨɬɨɪ ɡɚɤɪɵɜɚɟɬ ɲɬɨɪɵ, ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɫɪɚɛɨɬɚɟɬ ɤɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ, 

ɚɧɚɥɨɝɢɱɧɨ ɪɚɛɨɬɚɟɬ ɢ ɨɬɤɪɵɬɢɟ (ɟɫɥɢ ɜɤɥɸɱɟɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɠɢɦ, 

ɮɭɧɤɰɢɹ ɧɟ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ) 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɡɚɤɪɵɬɢɟ ɪɟɚɥɢɡɨɜɚɧɨ ɬɚɤ: ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɨɪɨɝɚ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɤɨɬɨɪɨɟ ɡɚɞɚɧɨ ɜ ɩɪɨɝɪɚɦɦɟ, ɲɬɨɪɵ ɡɚɤɪɵɜɚɸɬɫɹ, ɚ 

ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ – ɨɬɤɪɵɜɚɸɬɫɹ. 
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Ɏɭɧɤɰɢɹ ɧɨɱɧɨɝɨ ɪɟɠɢɦɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɨ ɜɪɟɦɹ ɫɧɚ 

ɫɥɭɱɚɣɧɨ ɧɟ ɜɤɥɸɱɚɥɫɹ ɫɜɟɬ ɜ ɤɨɦɧɚɬɚɯ ɢ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɟ ɜɵɤɥɸɱɚɬɶ ɜɫɟ 

ɞɚɬɱɢɤɢ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ. Ʉɨɝɞɚ ɜɤɥɸɱɟɧ ɧɨɱɧɨɣ ɪɟɠɢɦ, ɪɚɛɨɬɚɟɬ ɬɨɥɶɤɨ 

ɮɭɧɤɰɢɹ ɫɜɟɬɚ ɜ ɤɨɦɧɚɬɚɯ ɛɟɡ ɨɤɨɧ. ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚɤɪɵɬɢɟ ɜɫɟɯ 

ɲɬɨɪ ɢ ɱɟɪɟɡ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ, ɱɬɨ ɡɚɞɚɧɨ ɜ ɩɪɨɝɪɚɦɦɟ, ɜɵɤɥɸɱɚɟɬɫɹ 

ɨɫɜɟɳɟɧɢɟ. 

Ȼɥɨɤ-ɫɯɟɦɚ ɪɚɛɨɬɵ ɝɥɚɜɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 14 – 15. 

Ȼɥɨɤ-ɫɯɟɦɵ ɪɚɛɨɬɵ ɮɭɧɤɰɢɣ – ɧɚ ɪɢɫɭɧɤɚɯ 16 – 20. 
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ɉɢɬɚɧɢɟ ɩɨɞɚɧɨ

Ɏɭɧɤɰɢɹ 
ɭɩɪɚɜɥɟɧɢɹ 

ɫɜɟɬɨɦ

ɇɚɱɚɥɨ

ɇɨɱɧɨɣ ɪɟɠɢɦ 
ɜɤɥɸɱɟɧ

Ʉɨɧɟɰ

ɧɟɬ

Ɏɭɧɤɰɢɹ ɧɨɱɧɨɝɨ 
ɪɟɠɢɦɚ

Ɏɭɧɤɰɢɹ 
ɭɩɪɚɜɥɟɧɢɹ 

ɫɜɟɬɨɦ ɛɟɡ ɨɤɨɧ

д̌

нет

Ɏɭɧɤɰɢɹ 
ɭɩɪɚɜɥɟɧɢɹ 

ɲɬɨɪɚɦɢ

Ɏɭɧɤɰɢɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ 
ɲɬɨɪɚɦɢ

ɂɧɢɰɢɚɥɢɡɚɰɢɹ 
ɫɢɫɬɟɦɵ

A

B

 

Ɋɢɫɭɧɨɤ 14 – Ȼɥɨɤ-ɫɯɟɦɚ ɪɚɛɨɬɵ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 
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Ɉɫɜɟɳɟɧɢɟ 
ɭɥɢɰɵ ɧɢɠɟ 
ɡɚɞɚɧɧɨɝɨ

ȼɤɥɸɱɢɬɶ ɫɜɟɬ ɧɚ 
ɭɥɢɰɟ

ȼɵɤɥɸɱɢɬɶ ɫɜɟɬ ɧɚ 
ɭɥɢɰɟ

ɧɟɬ

A

B
 

Ɋɢɫɭɧɨɤ 15 – Ȼɥɨɤ-ɫɯɟɦɚ ɪɚɛɨɬɵ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ (ɉɪɨɞɨɥɠɟɧɢɟ) 

 

Ɉɛɧɚɪɭɠɟɧɨ 
ɞɜɢɠɟɧɢɟ

ɇɚɱɚɥɨ

ɧɟɬ

ɞɚ

ȼɤɥɸɱɢɬɶ 
ɨɫɜɟɳɟɧɢɟ

Ɂɚɞɚɧɧɨɟ ɜɪɟɦɹ 
ɩɪɨɲɥɨ

ȼɵɥɸɱɢɬɶ 
ɨɫɜɟɳɟɧɢɟ

Ʉɨɧɟɰ

ɞɚ

ɧɟɬ

 

Ɋɢɫɭɧɨɤ 16 – Ɏɭɧɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɫɜɟɬɨɦ ɜ ɩɨɦɟɳɟɧɢɢ ɛɟɡ ɨɤɨɧ 
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Ɉɫɜɟɳɟɧɧɨɫɬɶ 
ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ

ɇɚɱɚɥɨ

ɧɟɬ

ɞɚ

ȼɤɥɸɱɢɬɶ 
ɨɫɜɟɳɟɧɢɟ

Ɂɚɞɚɧɧɨɟ ɜɪɟɦɹ 
ɩɪɨɲɥɨ

ȼɵɥɸɱɢɬɶ 
ɨɫɜɟɳɟɧɢɟ

Ʉɨɧɟɰ

ɞɚ

ɧɟɬ

Ɉɛɧɚɪɭɠɟɧɨ 
ɞɜɢɠɟɧɢɟ

ɞɚ

ɧɟɬ

 

Ɋɢɫɭɧɨɤ 17 – Ɏɭɧɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɨɫɜɟɳɟɧɢɟɦ ɜ ɤɨɦɧɚɬɚɯ ɫ ɨɤɧɚɦɢ 
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ȼɤɥɸɱɟɧ ɚɜɬ. 
ɪɟɠɢɦ

ɇɚɱɚɥɨ

ɞɚ

ɧɟɬ

ɒɬɨɪɵ ɛɵɥɢ 
ɡɚɤɪɵɬɵ

Ʉɨɧɟɰ

ɧɟɬ

ȼɤɥɸɱɟɧ 
ɩɟɪɟɤɥɸɱɚɬɟɥɶ

ɞɚ

Ɂɚɤɪɵɬɶ ɲɬɨɪɵ Ɉɬɤɪɵɬɶ ɲɬɨɪɵ

нет

ɒɬɨɪɵ ɛɵɥɢ 
ɨɬɤɪɵɬɵ

нет

ɞɚ ɞɚ

 

Ɋɢɫɭɧɨɤ 18 – Ɏɭɧɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɲɬɨɪɚɦɢ 
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ȼɤɥɸɱɟɧ ɚɜɬ. 
ɪɟɠɢɦ

ɇɚɱɚɥɨ

ɧɟɬ

ɞɚ

ɒɬɨɪɵ ɛɵɥɢ 
ɡɚɤɪɵɬɵ

Ʉɨɧɟɰ

ɧɟɬ

ɋɜɟɬ ɩɪɟɜɵɲɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɵɣ

ɞɚ

Ɂɚɤɪɵɬɶ ɲɬɨɪɵ

Ɉɬɤɪɵɬɶ ɲɬɨɪɵ

нет

ɋɜɟɬ ɦɟɧɶɲɟ 
ɦɢɧɢɦɚɥɶɧɨɝɨ

д̌

ɞɚ ɧɟɬ

ɒɬɨɪɵ ɛɵɥɢ 
ɨɬɤɪɵɬɵ

д̌

нет

 

Ɋɢɫɭɧɨɤ 19 – Ɏɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɲɬɨɪɚɦɢ 
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ɇɚɱɚɥɨ

Ʉɨɧɟɰ

Ɍɚɣɦɟɪ ɞɨɫɱɢɬɚɥ

ȼɵɤɥɸɱɢɬɶ ɫɜɟɬ ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɫ 

ɨɤɧɚɦɢ

ȼɵɤɥɸɱɢɬɶ ɫɜɟɬ ɧɚ 
ɭɥɢɰɟ

Ɂɚɤɪɵɬɶ ɲɬɨɪɵ

д̌

нет

 

Ɋɢɫɭɧɨɤ 20 – Ɏɭɧɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɧɨɱɧɵɦ ɪɟɠɢɦɨɦ 
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5 Ɋɚɡɪɚɛɨɬɤɚ ɉɈ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 

 
5.1 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

 
Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɉɈ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Arduino, ɬɚɤ ɤɚɤ ɜ 

ɧɟɣ ɫɨɞɟɪɠɢɬɫɹ ɦɧɨɝɨ ɝɨɬɨɜɵɯ ɩɪɢɦɟɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɦɨɱɶ ɜ ɧɚɩɢɫɚɧɢɢ 

ɩɪɨɝɪɚɦɦɵ. 

ɉɪɢ ɡɚɩɭɫɤɟ ɆɄ ɩɪɨɢɡɨɣɞɟɬ ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɢ ɧɚɫɬɪɨɣɤɚ ɜɫɟɯ ɫɢɫɬɟɦ, 

ɩɨɫɥɟ ɤɨɬɨɪɵɯ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɪɚɛɨɬɚ ɫɢɫɬɟɦɵ. 

ȼ ɩɪɨɝɪɚɦɦɟ ɩɨɫɬɨɹɧɧɨ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɨɞɧɚ ɮɭɧɤɰɢɹ, ɭɩɪɚɜɥɟɧɢɟ 

ɨɫɜɟɳɟɧɢɟɦ ɜ ɤɨɦɧɚɬɚɯ ɛɟɡ ɨɤɨɧ CheckLight(). 

ɉɪɢ ɚɤɬɢɜɚɰɢɢ ɧɨɱɧɨɝɨ ɪɟɠɢɦɚ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɵɦ ɨɫɬɚɥɶɧɵɟ 

ɮɭɧɤɰɢɢ: CheckLightWindow(), winSwitch() ɢ winAutoSwitch().  Ɍɚɤɠɟ 

ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɨɫɜɟɳɟɧɢɹ ɧɚ ɭɥɢɰɟ. Ʉɨɞ 

ɩɪɨɝɪɚɦɦɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɧɨɱɧɨɝɨ ɪɟɠɢɦɚ, ɜɫɟ ɲɬɨɪɵ ɡɚɤɪɵɜɚɸɬɫɹ ɢ ɧɟ ɨɬɤɪɨɸɬɫɹ 

ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɫɪɚɛɨɬɚɟɬ ɜɵɤɥɸɱɚɬɟɥɶ ɧɨɱɧɨɝɨ ɪɟɠɢɦɚ. Ɏɭɧɤɰɢɹ ɧɨɱɧɨɝɨ 

ɪɟɠɢɦɚ - OnNightMode(). 

ɉɨɥɧɵɣ ɤɨɞ ɩɪɨɝɪɚɦɦɵ ɨɩɢɫɚɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

 

5.2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 

 
Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ 

ɪɚɡɪɚɛɨɬɤɢ proteus. 

Proteus - ɫɪɟɞɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɨɬɥɚɞɤɢ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜ 

ɬ.ɱ. ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ ɪɚɡɥɢɱɧɵɯ ɫɟɦɟɣɫɬɜ. 

ɉɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɜɜɨɞɚ ɫɯɟɦɵ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɞɚɤɬɨɪɟ, 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɟё ɪɚɛɨɬɵ ɢ ɪɚɡɪɚɛɨɬɤɢ ɩɟɱɚɬɧɨɣ ɩɥɚɬɵ, ɜɤɥɸɱɚɹ ɬɪɟɯɦɟɪɧɭɸ 

ɜɢɡɭɚɥɢɡɚɰɢɸ ɟё ɫɛɨɪɤɢ. ɍɧɢɤɚɥɶɧɨɣ ɱɟɪɬɨɣ ɫɪɟɞɵ Proteus ɹɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 
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ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɨɬɥɚɞɤɢ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (Ɋɢɫɭɧɨɤ 21) 

[11]. 

 

 

Ɋɢɫɭɧɨɤ 21 – ȼɧɟɲɧɢɣ ɜɢɞ ɩɪɨɝɪɚɦɦɵ proteus 

 

Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɜ ɩɪɨɝɪɚɦɦɭ ɜ ɩɪɨɝɪɚɦɦɭ ɧɟɨɛɯɨɞɢɦɨ 

ɞɨɛɚɜɢɬɶ ɫɬɨɪɨɧɧɢɟ ɛɢɛɥɢɨɬɟɤɢ, ɤɨɬɨɪɵɟ ɞɨɛɚɜɥɹɸɬ ɧɨɜɵɟ ɷɥɟɦɟɧɬɵ, ɬɚɤɢɟ 

ɤɚɤ, ɆɄ ɚɪɞɭɢɧɨ, ɞɚɬɱɢɤ ɞɜɢɠɟɧɢɹ, ɞɪɚɣɜɟɪ ɦɨɬɨɪɨɜ.  

ɑɬɨɛɵ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɤɚɠɞɨɝɨ ɢɡ ɪɟɠɢɦɨɜ, ɞɥɹ ɤɚɠɞɨɣ 

ɫɢɫɬɟɦɵ ɫɞɟɥɚɧɨ ɩɨ ɨɞɧɨɦɭ ɞɚɬɱɢɤɭ. ȼ ɨɛɳɟɦ ɜɢɞɟ ɫɢɫɬɟɦɚ ɜ proteus ɛɭɞɟɬ 

ɜɵɝɥɹɞɟɬɶ ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ 22. 
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Ɋɢɫɭɧɨɤ 22 – ȼɢɞ ɫɢɫɬɟɦɵ ɜ proteus 

 

Ɍɚɤ ɤɚɤ ɜ proteus ɧɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ɭɞɚɟɬɫɹ ɪɟɚɥɢɡɨɜɚɬɶ, ɧɟɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɡɚɦɟɧɟɧɵ ɥɨɝɢɱɟɫɤɢɦ ɫɢɝɧɚɥɨɦ, ɧɚɩɪɢɦɟɪ, ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ, ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɨɞɧɚ ɢɡ ɩɨɞɫɢɫɬɟɦ 

ɭɦɧɨɝɨ ɞɨɦɚ, ɨɬɜɟɱɚɸɳɚɹ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɦ 

ɨɫɜɟɳɟɧɢɟɦ. Ɋɚɛɨɬɚ ɛɵɥɚ ɩɪɢɜɹɡɚɧɚ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɫɨɨɪɭɠɟɧɢɸ. 

ɋɢɫɬɟɦɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɆɄ Arduino nano ɧɚ ɛɚɡɟ 

AtMega1280. 

ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɜɟɳɟɧɢɟ, ɤɚɤ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɟ, ɬɚɤ ɢ ɫɧɚɪɭɠɢ, 

ɚ ɬɚɤɠɟ ɜɧɭɬɪɢ ɩɪɢɭɫɚɞɟɛɧɨɝɨ ɫɬɪɨɟɧɢɹ. 

Ȼɵɥɢ ɞɨɫɬɢɝɧɭɬɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: ɫɨɡɞɚɧɚ ɨɛɳɚɹ ɫɬɪɭɤɬɭɪɚ 

ɫɢɫɬɟɦɵ; ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɟɤɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ 

ɬɟɦɵ; ɜɵɛɪɚɧɚ ɚɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ ɫɢɫɬɟɦɵ; ɪɚɡɪɚɛɨɬɚɧɵ ɚɥɝɨɪɢɬɦɵ ɭɩɪɚɜɥɟɧɢɹ; 

ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ; ɫɨɫɬɚɜɥɟɧɚ ɦɨɞɟɥɶ 

ɫɢɫɬɟɦɵ ɜ ɫɪɟɞɟ Proteus. 

 

ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 
ɆɄ- ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ  

ɉɈ- ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 
Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ 

 
#define MaxLightHome 450 
#define MaxLightStreet 400 
#define LightStreetPin 42 // ɜɵɯɨɞ ɨɫɜɟɳɟɧɢɹ ɭɥɢɰɵ 
#define LightSensorStreetPin A4 
#define NightMode 31 
#define maxlight 450 
#define minlight 400 
 
int lightWindPin[4] = {38, 39, 40, 41}, // ȼɵɯɨɞɵ ɨɫɜɟɳɟɧɢɹ ɫ ɨɤɧɚɦɢ 
    MoveSensPinWind[4] = {8, 9, 10, 11}, // Ⱦɚɬɱɢɤɢ ɞɜɢɠɟɧɢɹ ɤɨɦɧɚɬ ɫ ɨɤɧɚɦɢ 
    LightPin[2] = {43, 44}, //ȼɵɯɨɞɵ ɨɫɜɟɳɟɧɢɹ ɛɟɡ ɨɤɨɧ 
    MoveSensPin[2] = {12, 13}, // Ⱦɚɬɱɢɤɢ ɞɜɢɠɟɧɢɹ ɤɨɦɧɚɬ ɛɟɡ ɨɤɨɧ 
    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); 
} 
 
 
//ɍɩɪɚɜɥɟɧɢɟ ɫɜɟɬɨɦ ɜ ɤɨɦɧɚɬɚɯ ɛɟɡ ɨɤɨɧ 
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); 
  } 
} 
 
// Ɏɭɧɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɲɬɨɪɚɦɢ ɨɬ ɜɵɤɥɸɱɚɬɟɥɹ 
void winSwitch() 
{ 
  for (int i = 0; i < 3; i++) { 
    // Ɉɬɤɪɵɬɢɟ ɲɬɨɪ 
    if (digitalRead(SwitcherON[i]) == LOW) { 
      if (digitalRead(Switcher[i]) == HIGH && digitalRead(StopOpen[i]) == LOW) { 
        digitalWrite(motorOpen[i], HIGH); 
        digitalWrite(motorClose[i], LOW); 
      } 
      // Ɂɚɤɪɵɬɢɟ ɲɬɨɪ 
      else if (digitalRead(Switcher[i]) == LOW && digitalRead(StopClose[i]) == LOW) 
      { 
        digitalWrite(motorOpen[i], LOW); 
        digitalWrite(motorClose[i], HIGH); 



46 
 

      } 
      if (digitalRead(StopClose[i]) == HIGH || digitalRead(StopOpen[i]) == HIGH) // ȿɫɥɢ ɤɨɧɰɟɜɨɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ɫɪɚɛɨɬɚɥ 
      { 
        digitalWrite(motorClose[i], LOW); 
        digitalWrite(motorOpen[i], LOW); 
      } 
    } 
  } 
} 
 
// Ɏɭɧɤɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɲɬɨɪɚɦɢ  
void winAutoSwitch() { 
  for (int i = 0; i < 3; i++) { 
    if (digitalRead(SwitcherON[i]) == HIGH){ 
      // ȿɫɥɢ ɨɫɜɟɳɟɧɢɟ ɭɥɢɰɵ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 
      if (analogRead(SensPin[i]) > maxlight) 
      { 
        digitalWrite(motorOpen[i], LOW); 
        digitalWrite(motorClose[i], HIGH); 
      } 
      // ȿɫɥɢ ɨɫɜɟɳɟɧɢɟ ɭɥɢɰɵ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 
      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) // ȿɫɥɢ ɤɨɧɰɟɜɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫɪɚɛɨɬɚɥ 
    { 
      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); 
} 




