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РЕФЕРАТ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɦɟɳɟɧɢɟɦ». ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɫɨɞɟɪɠɢɬ 47 

ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 17 ɢɥɥɸɫɬɪɚɰɢɣ, 2 ɬɚɛɥɢɰ ɢ 17 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȼȿȻ-ɉɊɂɅɈɀȿɇɂȿ, ɋɂɋɌȿɆȺ ɍɉɊȺȼɅȿɇɂə ɉɈɆȿЩȿɇɂȿɆ, 

ɆɂɄɊɈɄɈɇɌɊɈɅɅȿɊɇȺə ɋɂɋɌȿɆȺ, ȺȼɌɈɆȺɌɂɁȺЦɂə. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢ 

ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɥɹ ɩɨɦɟɳɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ. 

Цɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 

ɩɨɦɟɳɟɧɢɟɦ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɫɢɫɬɟɦɵ NodeMCU ESP8266 ɩɨ 

ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ Wi-Fi, ɫ ɞɚɥɶɧɟɣɲɟɣ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɜɹɡɢ ɫ ɥɸɛɵɦɢ 

ɞɚɬɱɢɤɚɦɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɩɨɫɥɟ 

ɱɟɝɨ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɫɢɫɬɟɦɟ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɛɵ ɚɤɬɭɚɥɶɧɚ ɜ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɫɢɫɬɟɦɵ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɜɟɛ-ɫɟɪɜɟɪɚ, 

ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɫɥɟɞɭɸɳɢɣ ɮɭɧɤɰɢɨɧɚɥ: ɩɪɢɟɦ, ɨɛɪɚɛɨɬɤɚ ɢ ɨɬɩɪɚɜɤɚ 

ɞɚɧɧɵɯ ɞɚɬɱɢɤɚɦ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ. 
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ȼȼȿȾȿɇɂȿ 

 
ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɢɞɟɬ ɬɟɧɞɟɧɰɢɹ ɤ ɭɜɟɥɢɱɟɧɢɸ ɤɚɱɟɫɬɜɚ 

ɠɢɡɧɢ, ɬɚɤ ɤɚɤ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɷɬɨɝɨ ɞɨɫɬɭɩɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɜɫɟɯ ɥɸɞɟɣ. 

ȼɵ ɧɟ ɨɛɹɡɚɧɵ ɪɚɡɛɢɪɚɬɶɫɹ ɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɟ – 

ɝɨɬɨɜɵɟ ɩɪɨɝɪɚɦɦɵ ɭɠɟ ɫɭɳɟɫɬɜɭɸɬ ɜ ɢɧɬɟɪɧɟɬɟ, ɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 

ɞɚɬɱɢɤɨɜ ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɞɚɬɚɲɢɬ (ɨɮɢɰɢɚɥɶɧɵɣ ɞɨɤɭɦɟɧɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ), ɝɞɟ ɜɫɟ ɩɨɞɪɨɛɧɨ ɪɚɫɩɢɫɚɧɨ. ɇɨ 

ɟɫɥɢ ɭ ɜɚɫ ɧɟɬ ɜɪɟɦɟɧɢ ɢɥɢ ɜɚɦ ɧɟ ɯɨɱɟɬɫɹ ɷɬɢɦ ɡɚɧɢɦɚɬɶɫɹ, ɩɨɞɨɛɧɵɟ 

ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɫ ɥёɝɤɨɫɬɶɸ ɤɭɩɢɬɶ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɦɚɝɚɡɢɧɚɯ. 

ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɞɨɦɚɲɧɟɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɟɲɚɸɬ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɩɪɢɛɨɪɚɦɢ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɮɨɪɬɧɨɣ ɫɪɟɞɵ; 

- ɭɜɟɥɢɱɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɨɟ ɪɚɧɟɟ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ ɪɭɬɢɧɧɵɯ ɡɚɞɚɱ; 

- ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ. 

ɉɨɞɨɛɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɧɚɡɵɜɚɬɶ ɤɚɤ ɞɨɦɚɲɧɟɣ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ 

(ɚɧɝɥ. home automation), ɬɚɤ ɢ ɭɦɧɵɦ ɞɨɦɨɦ (ɚɧɝɥ. smart home). ɗɬɨ ɫɢɫɬɟɦɚ 

ɞɨɦɚɲɧɢɯ ɭɫɬɪɨɣɫɬɜ, ɫɩɨɫɨɛɧɵɯ ɜɵɩɨɥɧɹɬɶ ɞɟɣɫɬɜɢɹ ɢ ɪɟɲɚɬɶ 

ɨɩɪɟɞɟɥёɧɧɵɟ ɩɨɜɫɟɞɧɟɜɧɵɟ ɡɚɞɚɱɢ ɛɟɡ ɭɱɚɫɬɢɹ ɱɟɥɨɜɟɤɚ. Ⱦɨɦɚɲɧɹɹ 

ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɢɧɬɟɪɧɟɬɚ ɜɟɳɟɣ, ɨɧɚ 

ɜɤɥɸɱɚɟɬ ɞɨɫɬɭɩɧɵɟ ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ ɞɨɦɚɲɧɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɢɧɬɟɪɧɟɬ ɜɟɳɟɣ ɜɤɥɸɱɚɟɬ ɥɸɛɵɟ ɫɜɹɡɚɧɧɵɟ ɱɟɪɟɡ ɢɧɬɟɪɧɟɬ ɭɫɬɪɨɣɫɬɜɚ ɜ 

ɩɪɢɧɰɢɩɟ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɩɪɢɦɟɪɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ ɜ 

«ɭɦɧɨɦ ɞɨɦɟ» — ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɫɜɟɬɚ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɤɨɪɪɟɤɰɢɹ ɪɚɛɨɬɵ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɢɥɢ 

ɤɨɧɞɢɰɢɨɧɟɪɚ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɜɟɞɨɦɥɟɧɢɟ ɨ ɜɬɨɪɠɟɧɢɢ, ɜɨɡɝɨɪɚɧɢɢ ɢɥɢ 

ɩɪɨɬɟɱɤɟ ɜɨɞɵ. 
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Ⱦɨɦɚɲɧɹɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ — ɱɪɟɡɜɵɱɚɣɧɨ 

ɝɢɛɤɚɹ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɭɸ ɩɨɥɶɡɨɜɚɬɟɥɶ ɤɨɧɫɬɪɭɢɪɭɟɬ ɢ ɧɚɫɬɪɚɢɜɚɟɬ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɛɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ. ɗɬɨ 

ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɤɚɠɞɵɣ ɜɥɚɞɟɥɟɰ ɭɦɧɨɝɨ ɞɨɦɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 

ɨɩɪɟɞɟɥɹɟɬ, ɤɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɤɭɞɚ ɭɫɬɚɧɨɜɢɬɶ ɢ ɤɚɤɢɟ ɡɚɞɚɱɢ ɨɧɢ ɛɭɞɭɬ 

ɢɫɩɨɥɧɹɬɶ [1]. 

ɐɟɥɶ ɞɚɧɧɨɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ – ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ WIFI ɦɨɞɭɥɹ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɫɢɫɬɟɦɵ NodeMCU 

ESP8266, ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨ 

ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ. 

Ɂɚɞɚɧɢɟɦ ɞɥɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɪɚɡɪɚɛɨɬɚɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɭɸ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɚ ɛɚɡɟ ɦɨɞɭɥɹ 

NodeMCU ESP8266 ɢ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɭɧɤɬɵ: 

- ɩɪɨɜɟɫɬɢ   ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɚɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɪɟɲɟɧɢɣ 

ɢ ɢɯ ɧɚɱɚɥɶɧɨɝɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɫɩɨɫɨɛ ɩɪɢɦɟɧɟɧɢɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ NodeMCU 

ESP8266; 

- ɜɵɛɪɚɬɶ ɩɪɨɬɨɤɨɥ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɫ ɷɥɟɦɟɧɬɚɦɢ 

ɭɩɪɚɜɥɟɧɢɹ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɫɬɪɭɤɬɭɪɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 

 

 

 

 

 

 

 



6 
 

1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ  

 
1.1 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 
Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɧɵɯ ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨɦɟɳɟɧɢɟɦ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ: 

- ɭɩɪɚɜɥɹɸɳɚɹ ɩɚɧɟɥɶ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ; 

- ɢɧɬɟɪɮɟɣɫ ɜ ɜɢɞɟ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ; 

- ɩɪɢɥɨɠɟɧɢɟ ɢɥɢ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ. 

ɍɩɪɚɜɥɹɸɳɚɹ ɩɚɧɟɥɶ – ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɪɟɚɥɢɡɚɰɢɢ, ɢɦɟɟɬ, ɤɚɤ ɢ 

ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɢ. ɂɡ ɩɥɸɫɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɨ, ɱɬɨ ɭ 

ɭɩɪɚɜɥɹɸɳɢɯ ɩɚɧɟɥɟɣ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɭɞɨɛɧɵɣ ɢ ɩɨɧɹɬɧɵɣ ɥɸɛɨɦɭ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɢɧɬɟɪɮɟɣɫ, ɭɞɨɛɫɬɜɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɩɪɨɫɬɨɬɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. ɂɡ ɦɢɧɭɫɨɜ – ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɢɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɞɟɣɫɬɜɢɟ ɩɪɢ 

ɜɵɛɨɪɟ ɟɝɨ ɧɚ ɭɩɪɚɜɥɹɸɳɟɣ ɩɚɧɟɥɢ, ɬɨ ɟɫɬɶ ɷɬɨ ɞɨɫɬɚɬɨɱɧɨ ɥɨɤɚɥɶɧɚɹ 

ɫɢɫɬɟɦɚ. 

ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ – ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɪɚɛɨɬɨɣ ɭɫɬɪɨɣɫɬɜ ɢ ɩɪɨɰɟɫɫɨɜ [1]. Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ ɛɨɥɟɟ ɦɨɛɢɥɟɧ, ɱɟɦ 

ɩɪɟɞɵɞɭɳɢɣ, ɜ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɟɝɨ ɧɟɫɨɦɧɟɧɧɵɣ ɩɥɸɫ, ɧɨ ɬɚɤɠɟ ɜ ɷɬɨɦ 

ɟɫɬɶ ɫɜɨɣ ɦɢɧɭɫ – ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɩɨɬɟɪɹɬɶ ɢɥɢ 

ɫɭɳɟɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɭɱɚɣɧɨ ɫɥɨɦɚɬɶ. ȿɫɥɢ ɤɨɧɬɪɨɥɶ ɧɚɞ ɭɫɬɪɨɣɫɬɜɚɦɢ 

ɬɪɟɛɭɟɬɫɹ ɜɚɦ ɧɚ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɢ – ɜɨɡɦɨɠɧɨ, ɱɬɨ ɫɢɝɧɚɥ ɧɟ ɛɭɞɟɬ 

ɞɨɫɬɢɝɚɬɶ ɬɨɱɤɢ ɧɚɡɧɚɱɟɧɢɹ. 

Ⱦɥɹ ɩɨɫɥɟɞɧɟɝɨ ɜɚɪɢɚɧɬɚ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɦɢɧɭɫɵ ɧɟ 

ɨɬɧɨɫɹɬɫɹ, ɧɨ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɫɨɜ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɫɢɫɬɟɦ ɩɨɞɨɛɧɨɝɨ 

ɬɢɩɚ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɚ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɧɟ ɬɚɤ, ɤɚɤ ɡɚɩɥɚɧɢɪɨɜɚɧɨ ɛɟɡ 

ɫɬɚɛɢɥɶɧɨɝɨ ɢɧɬɟɪɧɟɬ-ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɢɬɚɧɢɹ ɨɬ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. 

ɂɡ ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɟɧ 

ɩɨɫɥɟɞɧɢɣ, ɬɚɤ ɤɚɤ ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɩɥɸɫɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɦɨɠɧɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɞɨɦɨɦ ɭɞɚɥɟɧɧɨ. 
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1.2 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɜ ɧɚɲɟɦ ɜɪɟɦɟɧɧɨɦ ɩɪɨɦɟɠɭɬɤɟ, 

ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɨɧɟɦɧɨɝɭ ɧɚɛɢɪɚɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɩɨ ɜɫɟɦɭ ɦɢɪɭ – ɨɬ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɨɦɚ (ɤ ɩɪɢɦɟɪɭ, ɭɥɢɱɧɨɟ 

ɨɫɜɟɳɟɧɢɟ, ɩɪɢɜɹɡɚɧɧɨɟ ɤ ɞɚɬɱɢɤɭ ɞɜɢɠɟɧɢɹ), ɬɚɤ ɢ ɞɨ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ 

ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɚɜɬɨɩɢɥɨɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɨɛɴɟɡɠɚɬɶ ɩɪɟɩɹɬɫɬɜɢɹ 

ɛɟɡ ɚɤɬɢɜɧɨɝɨ ɭɱɚɫɬɢɹ ɜɨɞɢɬɟɥɹ. Ʉɨɧɟɱɧɨ, ɷɬɨ ɨɱɟɧɶ ɫɥɨɠɧɚɹ ɢ ɩɪɨɞɭɦɚɧɧɚɹ 

ɫɢɫɬɟɦɚ, ɧɨ ɜ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɟɱɶ ɛɭɞɟɬ ɢɞɬɢ ɨ ɫɢɫɬɟɦɟ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɦɟɳɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɦɟɳɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɭɞɚɥɟɧɧɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɞɚɬɱɢɤɚɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɨɫɪɟɞɫɬɜɨɦ ɜɧɟɞɪɟɧɢɹ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɜɚɲ ɞɨɦ, ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɤɚɤɨɟ ɭɝɨɞɧɨ ɤɨɥɢɱɟɫɬɜɨ 

ɞɚɬɱɢɤɨɜ, ɫɥɟɞɢɬɶ ɡɚ ɡɧɚɱɟɧɢɹɦɢ ɫ ɞɚɬɱɢɤɨɜ, ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɫɰɟɧɚɪɢɢ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ 

ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɞɨɦɟ ɩɨ ɚɥɝɨɪɢɬɦɭ ɫ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ: ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ, ɜɚɦ 

ɛɭɞɟɬ ɧɭɠɧɨ ɞɜɚ ɞɚɬɱɢɤɚ, ɩɟɪɜɵɣ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜ ɞɨɦɟ, ɚ ɜɬɨɪɨɣ – 

ɭɱɢɬɵɜɚɬɶ ɧɚɪɭɠɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ. ɉɪɢ ɩɨɦɨɳɢ ɚɥɝɨɪɢɬɦɚ ɫ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ ɦɨɠɧɨ ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɤɨɦɮɨɪɬɧɭɸ 

ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɞɨɦɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɬɟɦɵ ɬɨɥɶɤɨ ɧɚɱɢɧɚɟɬ ɧɚɛɢɪɚɬɶ 

ɨɛɨɪɨɬɵ, ɩɨɷɬɨɦɭ, ɧɚ ɦɨɣ ɜɡɝɥɹɞ, ɧɭɠɧɵ ɪɚɡɥɢɱɧɵɟ ɪɟɚɥɢɡɚɰɢɢ ɩɨɞɨɛɧɵɯ 

ɫɢɫɬɟɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɢ, ɤɨɬɨɪɵɟ ɯɨɬɹɬ ɜɧɟɞɪɢɬɶ ɫɟɛɟ ɬɚɤɭɸ 

ɫɢɫɬɟɦɭ ɦɨɝɥɢ ɢɦɟɬɶ ɜɵɛɨɪ ɢ ɜɵɛɢɪɚɬɶ ɢɦɟɧɧɨ ɩɨɞ ɫɜɨɢ ɧɭɠɞɵ. 

 
1.3  ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 
Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ 

ɤɪɢɬɟɪɢɹɦ: 

- ɰɟɧɨɜɚɹ ɞɨɫɬɭɩɧɨɫɬɶ; 

- ɦɨɞɭɥɶɧɨɫɬɶ; 
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- ɧɚɪɚɳɢɜɚɟɦɨɫɬɶ, ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɪɚɫɲɢɪɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɚ ɫɢɫɬɟɦɵ; 

- ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ; 

- ɩɨɞɞɟɪɠɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɤɪɵɬɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɫɢɫɬɟɦɵ ɫ ɚɧɚɥɨɝɢɱɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ, 

ɱɬɨɛɵ ɩɨɧɹɬɶ, ɜ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɥɭɱɲɟ ɪɚɡɜɢɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɣ ɩɪɨɟɤɬ. 

Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ ɜɵɲɟɨɩɢɫɚɧɧɵɟ ɤɪɢɬɟɪɢɢ, ɤɨɬɨɪɵɟ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ 

ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ. 

 

1.4  Ɉɛɡɨɪ ɚɧɚɥɨɝɨɜ 

 

1.4.1  Ʉɨɦɩɥɟɤɬ Xiaomi Smart Home 

 
Xiaomi Smart Home, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.1, ɦɨɠɧɨ 

ɩɪɢɨɛɪɟɫɬɢ, ɤɚɤ ɢ ɨɬɞɟɥɶɧɨ, ɬɚɤ ɢ ɟɞɢɧɵɦ ɤɨɦɩɥɟɤɬɨɦ. Ʉɨɦɩɥɟɤɬ ɫɨɫɬɨɢɬ 

ɢɡ 4 ɭɫɬɪɨɣɫɬɜ: ɰɟɧɬɪɚɥɶɧɵɣ ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ, ɞɚɬɱɢɤ ɨɬɤɪɵɬɢɹ ɨɤɧɚ ɢɥɢ 

ɞɚɬɱɢɤ ɨɬɤɪɵɬɢɹ ɞɜɟɪɢ, ɞɚɬɱɢɤ ɞɜɢɠɟɧɢɹ ɢ ɛɟɫɩɪɨɜɨɞɧɚɹ ɤɧɨɩɤɚ. ɋɪɟɞɧɹɹ 

ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ – 3700 ɪɭɛɥɟɣ.  

 

Ɋɢɫɭɧɨɤ 1.1 – «ɍɦɧɵɣ ɞɨɦ» Xiaomi 
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ȿɫɥɢ ɝɨɜɨɪɢɬɶ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɞɞɟɪɠɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɧɵɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɬɨ Xiaomi Smart Home ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɨɥɶɤɨ ɫɨɛɫɬɜɟɧɧɵɟ 

ɞɚɬɱɢɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ Xiaomi Smart Home 

ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɩɪɢɥɨɠɟɧɢɟ Xiaomi MiHome, ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ 

ɪɢɫɭɧɤɟ 1.2, ɞɨɫɬɭɩɧɨɟ ɤɚɤ ɞɥɹ Ɉɋ Android ɬɚɤ ɢ ɞɥɹ iOS [3]. 

 

 

Ɋɢɫɭɧɨɤ 1.2 – Ɇɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ «ɭɦɧɵɦ 

ɞɨɦɨɦ» 
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1.4.2  ɋɢɫɬɟɦɚ Google Home 

 
Ɇɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ Google Home, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 1.3, 

ɞɥɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Android ɢ iOS ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɜ ɨɞɧɨɦ 

ɦɟɫɬɟ ɜɫɟɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɭɦɧɨɝɨ ɞɨɦɚ ɫ ɩɨɞɞɟɪɠɤɨɣ Google Assistant. 

Ʉ ɬɨɦɭ ɠɟ ɭɩɪɚɜɥɹɬɶ ɦɨɠɧɨ ɧɟ ɬɨɥɶɤɨ ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɬ Google, ɧɨ ɦɨɠɧɨ 

ɞɨɛɚɜɢɬɶ ɪɚɡɥɢɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɭɦɧɨɝɨ ɞɨɦɚ ɨɬ ɫɬɨɪɨɧɧɢɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ: Xiaomi Mi Home, Yeelight, Sonoff eWeLink, Broadlink ɢ 

ɞɪɭɝɢɟ.  

 

Ɋɢɫɭɧɨɤ 1.3 – ɉɪɢɥɨɠɟɧɢɟ Google Home 
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ɍɩɪɚɜɥɹɬɶ ɭɫɬɪɨɣɫɬɜɚɦɢ ɦɨɠɧɨ ɤɚɤ ɱɟɪɟɡ ɩɪɢɥɨɠɟɧɢɟ, ɬɚɤ ɢ ɱɟɪɟɡ 

ɭɦɧɭɸ ɤɨɥɨɧɤɭ Google Home, ɤɪɨɦɟ ɬɨɝɨ, ɞɚɧɧɚɹ ɤɨɥɨɧɤɚ ɩɨɧɢɦɚɟɬ 

ɤɨɦɚɧɞɵ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ. ɐɟɧɚ ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɞɟɥɢ Google Home 

Mini, ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1.4 – ɜ ɫɪɟɞɧɟɦ ɢɞɟɬ ɨɬ 2500 ɪɭɛɥɟɣ, ɯɨɬɹ 

ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɦɚ ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɩɨɤɭɩɚɬɶ ɩɨɞɨɛɧɭɸ ɤɨɥɨɧɤɭ – 

ɞɨɫɬɚɬɨɱɧɨ ɢɦɟɬɶ ɫɨɜɦɟɫɬɢɦɵɟ ɞɚɬɱɢɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ [4]. 

 

Ɋɢɫɭɧɨɤ 1.4 – Google Home Mini 

 

1.4.3  ɋɢɫɬɟɦɚ Amazon Echo 

 
Ⱥɦɚɡɨɧ ɗɯɨ ɫɨɜɦɟɫɬɢɦ ɫ ɛɨɥɶɲɢɧɫɬɜɨɦ ɩɨɩɭɥɹɪɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 

ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɭɦɧɨɝɨ ɞɨɦɚ, ɧɚɩɪɢɦɟɪ Philips Hue, WeMo, TP-Link. 

Ƚɨɥɨɫɨɜɨɣ ɩɨɦɨɳɧɢɤ Alexa ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɟɳɟ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɭɫɫɤɢɣ 

ɹɡɵɤ. ɍɩɪɚɜɥɟɧɢɟ ɜɚɲɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ 

ɩɨɦɨɳɢ ɭɦɧɨɣ ɤɨɥɨɧɤɢ ɩɨɫɪɟɞɫɬɜɨɦ ɝɨɥɨɫɚ (ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜɚɲɢ 

ɭɫɬɪɨɣɫɬɜɚ ɫɨɜɦɟɫɬɢɦɵ ɫ Alexa). Amazon Echo Dot 2nd Gen (ɭɦɧɚɹ ɤɨɥɨɧɤɚ 

ɢɡ ɦɢɧɢɦɚɥɶɧɨɣ ɰɟɧɨɜɨɣ ɤɚɬɟɝɨɪɢɢ), ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1.5, ɜ 

ɫɪɟɞɧɟɦ ɨɛɨɣɞɟɬɫɹ ɜɚɦ ɜ 3000 ɪɭɛɥɟɣ.[5] 
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Ɋɢɫɭɧɨɤ 1.5 – ɍɦɧɚɹ ɤɨɥɨɧɤɚ Amazon Echo Dot 2nd Gen 

 

1.4.4  ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ Apple HomeKit 

 
ɍɦɧɚɹ ɤɨɥɨɧɤɚ Apple HomePod, ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1.7, 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɭɫɫɤɢɣ ɹɡɵɤ, ɪɚɡɥɢɱɧɵɟ ɫɰɟɧɚɪɢɢ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ. ɐɟɧɚ ɧɚ 

Apple HomePod ɧɚɱɢɧɚɟɬɫɹ ɨɬ 27 000 ɪɭɛɥɟɣ, ɧɨ ɞɚɧɧɭɸ ɫɢɫɬɟɦɭ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɛɟɡ ɷɬɨɝɨ ɞɟɜɚɣɫɚ, ɝɥɚɜɧɨɟ – ɧɚɣɬɢ ɫɨɜɦɟɫɬɢɦɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

ɍɩɪɚɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ Apple 

Homekit, ɤɨɬɨɪɨɟ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.6. ɗɬɨ ɩɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ 

Apple, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ iOS, macOS, watchOS ɢ tvOS 

ɭɩɪɚɜɥɹɬɶ ɭɦɧɵɦɢ ɚɤɫɟɫɫɭɚɪɚɦɢ ɜ ɞɨɦɟ ɤɚɤ ɱɟɪɟɡ ɩɪɢɥɨɠɟɧɢɟ Home, ɬɚɤ ɢ 

ɱɟɪɟɡ ɝɨɥɨɫɨɜɨɣ ɩɨɦɨɳɧɢɤ Siri [6]. 
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Ɋɢɫɭɧɨɤ 1.6 – Ɇɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ Apple HomeKit 
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Ɋɢɫɭɧɨɤ 1.7 – ɍɦɧɚɹ ɤɨɥɨɧɤɚ Apple HomePod 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɨɣ ɬɚɛɥɢɰɵ 1 ɦɵ ɦɨɠɟɦ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɛɸɞɠɟɬɧɚɹ ɫɢɫɬɟɦɚ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɛɭɞɟɬ ɜɨɫɬɪɟɛɨɜɚɧɚ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɝɪɭɩɩɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ, ɤ ɩɪɢɦɟɪɭ, ɯɨɬɹɬ ɭɛɟɞɢɬɶɫɹ, 

ɱɬɨ ɢɯ ɞɨɦɚɲɧɹɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɧɟ ɩɟɪɟɞɚɟɬ ɥɢɱɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɧɚ 

ɭɞɚɥɟɧɧɵɟ ɫɟɪɜɟɪɚ. 

 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ ɚɧɚɥɨɝɨɜ 

ɉɪɨɞɭɤɬ ɐɟɧɚ, ɪ. Ɇɨɞɭɥɶɧɨɫɬɶ ɇɚɪɚɳɢɜɚɟɦɨɫɬɶ ɂɧɬɟɪɮɟɣɫ Ɋɚɡɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɉɬɤɪɵɬɨɟ 
ɉɈ 

Xiaomi 3700 + + - - - 
Google 2500 + + + + - 
Amazon 3000 + + + + - 
Apple 5000 + + + + - 
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2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 

 

2.1  Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢя  

 
ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɫɢɫɬɟɦ, ɬɚɤɠɟ ɪɟɚɥɢɡɭɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ: 

- ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɭɦɟɬɶ ɩɪɢɧɢɦɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɬ ɥɸɛɵɯ ɞɚɬɱɢɤɨɜ ɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

- ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɭɦɟɬɶ ɨɬɩɪɚɜɥɹɬɶ ɢɧɮɨɪɦɚɰɢɸ ɥɸɛɵɦ ɞɚɬɱɢɤɚɦ ɢ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ; 

- ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɭɦɟɬɶ ɤɨɪɪɟɤɬɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɥɸɛɭɸ 

ɩɨɫɬɭɩɚɸɳɭɸ ɧɚ ɜɯɨɞ ɢɧɮɨɪɦɚɰɢɸ; 

- ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɭɦɟɬɶ ɫɨɯɪɚɧɹɬɶ ɤɨɪɪɟɤɬɧɨ ɩɨɫɬɭɩɢɜɲɭɸ 

ɢɧɮɨɪɦɚɰɢɸ; 

- ɜ ɫɢɫɬɟɦɟ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚɥɢɱɢɟ ɫɰɟɧɚɪɢɟɜ, ɢɯ 

ɞɨɛɚɜɥɟɧɢɟ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢ ɭɞɚɥɟɧɢɟ; 

- ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɚɹ ɞɥɹ ɥɸɛɨɝɨ 

ɩɨɥɶɡɨɜɚɬɟɥɹ; 

- ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɹɬɧɵɦ ɞɥɹ 

ɜɨɫɩɪɢɹɬɢɹ. 

 

2.1.1 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢя ɪɚɛɨɬɵ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ 

 
Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɫɜɹɡɚɬɶ ɫɟɪɜɟɪ ɫ 

ɭɫɬɪɨɣɫɬɜɚɦɢ. Ⱦɚɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ, ɤɚɤ ɢ ɜɯɨɞɹɳɢɦɢ, ɬɚɤ ɢ ɢɫɯɨɞɹɳɢɦɢ 

ɞɥɹ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ɢ ɫɟɪɜɟɪɚ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɤ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

- ɞɨɛɚɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɧɚ ɫɟɪɜɟɪ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɬɚɛɥɢɰɭ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ; 
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- ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɚɛɥɢɰɟ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ; 

- ɭɞɚɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɚɛɥɢɰɟ ɜ ɛɚɡɟ ɞɚɧɧɵɯ; 

- ɤɨɪɪɟɤɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɨ ɡɚɞɚɧɧɵɦ ɫɰɟɧɚɪɢɹɦ. 

ɂɧɮɨɪɦɚɰɢɹ ɨɬ ɭɫɬɪɨɣɫɬɜɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ: 

- ɭɧɢɤɚɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɭɫɬɪɨɣɫɬɜɚ; 

- ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɤɨɦɧɚɬɵ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɭɫɬɪɨɣɫɬɜɨ; 

- ɬɢɩ ɭɫɬɪɨɣɫɬɜɚ; 

- ɢɦɹ ɭɫɬɪɨɣɫɬɜɚ; 

- ɩɨɥɟ, ɨɬɨɛɪɚɠɚɸɳɟɟ ɞɨɛɚɜɥɟɧɢɟ ɜ ɢɡɛɪɚɧɧɨɟ; 

- ɪɢɫɭɧɨɤ ɭɫɬɪɨɣɫɬɜɚ; 

- ɬɟɤɫɬɨɜɨɟ ɨɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ; 

ɉɨɫɥɟ ɩɨɞɤɥɸɱɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɢɧɬɟɪɮɟɣɫɚ 

ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɚɦɨ ɭɫɬɪɨɣɫɬɜɨ ɢ ɜɫɟ ɟɝɨ ɩɨɥɹ, ɧɚ ɫɟɪɜɟɪɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɩɪɨɢɫɯɨɞɢɬ ɞɨɛɚɜɥɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɬɚɛɥɢɰɭ ɛɚɡɵ ɞɚɧɧɵɯ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɜɫɸ 

ɫɭɳɟɫɬɜɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɭɫɬɪɨɣɫɬɜɟ, ɩɨɥɭɱɚɬɶ ɩɨɥɧɵɣ ɫɩɢɫɨɤ ɜɫɟɯ 

ɤɨɦɧɚɬ, ɩɨɥɭɱɚɬɶ ɩɨɥɧɵɣ ɫɩɢɫɨɤ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɨɦɧɚɬɟ, ɬɚɤ ɠɟ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɨɥɟɣ ɢ 

ɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ.  

Ⱦɚɧɧɵɟ, ɩɪɢɲɟɞɲɢɟ ɫ ɞɚɬɱɢɤɨɜ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɢ 

ɜɵɜɨɞɹɬɫɹ ɜ ɭɞɨɛɧɨɦ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜɢɞɟ. 

 

2.1.2 Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢя ɪɚɛɨɬɵ ɫɨ ɫɰɟɧɚɪɢяɦɢ 

 
Ɉɞɧɚ ɢɡ ɜɚɠɧɵɯ ɮɭɧɤɰɢɣ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ – ɷɬɨ ɫɨɡɞɚɧɢɟ ɫɰɟɧɚɪɢɟɜ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫɨɡɞɚɬɶ, ɢɡɦɟɧɢɬɶ ɢ ɭɞɚɥɢɬɶ ɫɰɟɧɚɪɢɣ ɞɥɹ ɫɜɨɢɯ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ.  
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ɋɰɟɧɚɪɢɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɢ 

ɩɨɥɭɱɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫ ɞɚɬɱɢɤɚ, ɫɟɪɜɟɪ ɨɛɪɚɛɚɬɵɜɚɟɬ ɞɚɧɧɵɟ 

ɢ ɨɬɩɪɚɜɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɨɦɚɧɞɭ ɞɥɹ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ɋɰɟɧɚɪɢɢ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɛɚɡɭ ɞɚɧɧɵɯ, ɬɚɛɥɢɰɚ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɞɨɥɠɧɚ 

ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɩɨɥɹɦɢ: 

- ɭɧɢɤɚɥɶɧɵɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɰɟɧɚɪɢɹ; 

- ɬɨɩɢɤ ɭɫɬɪɨɣɫɬɜɚ; 

- ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɨɥɠɧɨ ɩɪɨɢɫɯɨɞɢɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ 

ɞɟɣɫɬɜɢɟ; 

- ɬɟɤɫɬɨɜɨɟ ɨɩɢɫɚɧɢɟ ɫɰɟɧɚɪɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟ ɚɧɚɥɢɡɚ ɚɧɚɥɨɝɨɜ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɛɭɞɭɳɚɹ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 

 
2.2 ɋɬɪɭɤɬɭɪɧɚя ɫɯɟɦɚ ɫɢɫɬɟɦɵ 

 
ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɵ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɦɟɳɟɧɢɟɦ ɜɨɡɶɦɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɫɯɟɦɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ 

ɧɚ ɪɢɫɭɧɤɟ 2.   

Ȼɥɨɤ ɢɫɬɨɱɧɢɤɨɜ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɫɱɢɬɵɜɚɬɶ ɢ ɫɨɛɢɪɚɬɶ ɜɫɸ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɫ ɞɚɬɱɢɤɨɜ. Ȼɥɨɤ 

ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɚɟɬ ɞɚɧɧɵɟ ɨɬ ɛɥɨɤɚ ɢɫɬɨɱɧɢɤɨɜ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɢ 

ɩɪɨɢɡɜɨɞɢɬ ɪɚɛɨɬɭ ɫ ɧɢɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɛɥɨɤɚ 

ɜɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ – ɞɚɬɱɢɤɢ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ, ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ – 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ NodeMCU ESP8266). Ȼɥɨɤ 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ – ɫɟɪɜɟɪ, ɩɨɥɭɱɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨɬ ɛɥɨɤɚ 

ɨɛɪɚɛɨɬɤɢ ɢ ɜɵɩɨɥɧɹɟɬ ɜɫɟ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɩɨ ɚɥɝɨɪɢɬɦɭ. 
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Ɋɢɫɭɧɨɤ 2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ 

 

2.3  ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ 
 

2.3.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɵ ɩɪɨɟɤɬɚ 

 
ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɵ ɩɪɨɟɤɬɚ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɜ ɩɨɥɶɡɭ ɤɥɢɟɧɬ-

ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ. Ʉɥɢɟɧɬ-ɫɟɪɜɟɪɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ – ɷɬɨ ɚɪɯɢɬɟɤɬɭɪɚ, 

ɤɨɬɨɪɚɹ ɩɨɫɬɪɨɟɧɚ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨ ɫɯɟɦɟ «ɡɚɩɪɨɫ-ɨɬɜɟɬ». ȼ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɤɥɢɟɧɬ ɜɵɩɨɥɧɹɟɬ ɚɤɬɢɜɧɭɸ ɮɭɧɤɰɢɸ – ɢɧɢɰɢɢɪɭɟɬ ɡɚɩɪɨɫɵ, 

ɩɚɫɫɢɜɧɭɸ ɠɟ ɮɭɧɤɰɢɸ ɪɟɚɥɢɡɭɟɬ ɫɟɪɜɟɪ, ɬ.ɤ. ɟɝɨ ɮɭɧɤɰɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɨɬɜɟɬɚɯ ɧɚ ɡɚɩɪɨɫɵ ɤɥɢɟɧɬɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ ɪɨɥɢ 

ɦɨɝɭɬ ɦɟɧɹɬɶɫɹ: ɩɪɨɝɪɚɦɦɧɵɣ ɛɥɨɤ ɦɨɠɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɵɩɨɥɧɹɬɶ 

ɮɭɧɤɰɢɢ ɫɟɪɜɟɪɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɞɧɨɦɭ ɛɥɨɤɭ ɢ ɤɥɢɟɧɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɞɪɭɝɨɦɭ.  

Ʌɸɛɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɦɢɧɢɦɭɦ ɬɪɟɦɹ 

ɨɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɱɚɫɬɹɦɢ: ɦɨɞɭɥɢ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɢɯ 

ɨɛɪɚɛɨɬɤɢ ɢ ɢɧɬɟɪɮɟɣɫɚ ɫ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ. Ʌɸɛɚɹ ɢɡ ɞɚɧɧɵɯ ɱɚɫɬɟɣ ɦɨɠɟɬ 

ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɜɭɯ ɞɪɭɝɢɯ. Ʉ ɩɪɢɦɟɪɭ, ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ 

ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɨɞɧɢ ɢ ɬɟ ɠɟ ɞɚɧɧɵɟ, ɜɡɹɬɵɟ ɢɡ 

ɛɚɡɵ ɞɚɧɧɵɯ, ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰ, ɝɪɚɮɢɤɨɜ, ɝɢɫɬɨɝɪɚɦɦ ɢ 

ɬɚɤ ɞɚɥɟɟ, ɧɟ ɦɟɧɹɹ ɰɟɥɨɫɬɧɨɫɬɢ ɩɪɨɝɪɚɦɦ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ 

ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. Ɍɚɤɠɟ ɛɟɡ ɢɡɦɟɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ ɦɨɠɧɨ 

ɢɡɦɟɧɢɬɶ ɩɪɨɝɪɚɦɦɵ ɨɛɪɚɛɨɬɤɢ, ɧɚɩɪɢɦɟɪ, ɢɡɦɟɧɢɜ ɚɥɝɨɪɢɬɦ ɩɨɢɫɤɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɩɪɨɝɪɚɦɦɧɨɟ 
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ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɩɟɪɟɯɨɞɨɦ ɧɚ ɞɪɭɝɭɸ ɮɚɣɥɨɜɭɸ ɫɢɫɬɟɦɭ 

[7]. 

ɇɨ ɞɚɧɧɵɟ ɫɢɫɬɟɦɵ ɨɛɥɚɞɚɸɬ ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɵɦ ɦɢɧɭɫɨɦ – ɩɪɢ 

ɨɬɤɚɡɟ ɨɞɧɨɣ ɢɡ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɱɚɫɬɟɣ ɩɨɥɧɨɫɬɶɸ ɨɫɬɚɧɨɜɢɬɫɹ ɪɚɛɨɬɚ 

ɜɫɟɝɨ ɩɪɢɥɨɠɟɧɢɹ. Ɍɚɤɢɟ ɩɪɨɛɥɟɦɵ ɪɟɲɚɸɬɫɹ ɞɭɛɥɢɪɨɜɚɧɢɟɦ ɤɨɦɩɨɧɟɧɬɨɜ 

ɞɚɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ. 

ɇɚ ɪɢɫɭɧɤɟ 3 ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɩɪɨɟɤɬɚ.  

 

 

Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ 

 

Ʉ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɨɬɧɨɫɢɬɫɹ ɛɪɚɭɡɟɪ – ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɜɟɛ-ɫɬɪɚɧɢɰ. ɉɪɢ ɩɨɦɨɳɢ ɛɪɚɭɡɟɪɚ ɤɥɢɟɧɬ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɫɟɪɜɟɪɨɦ, ɨɬɩɪɚɜɥɹɹ ɡɚɩɪɨɫɵ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɬɨɤɨɥɚ 

HTTP/HTTPS. ȼ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ ɪɟɚɥɢɡɭɟɬɫɹ ɨɬɨɛɪɚɠɟɧɢɟ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɤɨɧɟɱɧɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɬɚɤɠɟ 

ɮɨɪɦɢɪɭɸɬɫɹ ɡɚɩɪɨɫɵ ɞɥɹ ɫɟɪɜɟɪɚ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ, 

ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɫɟɪɜɟɪɚ. 

Ʉ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɨɬɧɨɫɹɬɫɹ:  

- ɫɟɪɜɟɪ – ɩɪɢɧɢɦɚɟɬ HTTP-ɡɚɩɪɨɫɵ ɨɬ ɤɥɢɟɧɬɨɜ. ɋɟɪɜɟɪ ɩɨɥɭɱɚɟɬ 

ɡɚɩɪɨɫ ɨɬ ɤɥɢɟɧɬɚ, ɨɛɪɚɛɚɬɵɜɚɟɬ ɟɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɚɦɢ, ɩɨɫɥɟ 

ɱɟɝɨ ɮɨɪɦɢɪɭɟɬ ɜɟɛ-ɫɬɪɚɧɢɰɭ ɢ ɨɬɩɪɚɜɥɹɟɬ ɟɝɨ ɤɥɢɟɧɬɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɩɪɨɬɨɤɨɥɚ HTTP/HTTPS. 

- ɛɚɡɚ ɞɚɧɧɵɯ – ɤɨɦɩɶɸɬɟɪɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ ɡɚɩɢɫɟɣ, 

ɨɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ – ɯɪɚɧɢɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɩɪɟɞɨɫɬɚɜɥɹɹ 
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ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫɪɟɞɫɬɜɚ ɟɟ ɢɡɜɥɟɱɟɧɢɹ ɢ ɦɨɞɢɮɢɤɚɰɢɢ [8]. ȼ ɛɚɡɟ ɞɚɧɧɵɯ 

ɯɪɚɧɢɬɫɹ ɜɫɹ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɛɪɚɛɨɬɚɧɚ ɢ ɩɪɨɜɟɪɟɧɚ 

ɫɟɪɜɟɪɨɦ ɧɚ ɤɨɪɪɟɤɬɧɨɫɬɶ. 

- ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɧɚɹ ɫɢɫɬɟɦɚ – ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɞɚɬɱɢɤɚɦɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɤɪɨɦɟ 

ɬɨɝɨ, ɹɜɥɹɟɬɫɹ ɩɨɫɪɟɞɧɢɤɨɦ ɦɟɠɞɭ ɚɩɩɚɪɚɬɧɨɣ ɢ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ 

ɤɨɦɩɥɟɤɫɚ.  

 

2.3.2 ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɪɟɚɥɢɡɚɰɢɢ ɫɟɪɜɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢя  

 
ɉɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɢɟɦ, ɨɛɪɚɛɨɬɤɭ, 

ɚɧɚɥɢɡɢɪɨɜɚɧɢɟ, ɫɨɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɫ ɜɯɨɞɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɬɚɤ ɠɟ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɩɪɚɜɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɧɚ ɨɫɧɨɜɟ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɞɜɚ ɜɚɪɢɚɧɬɚ 

ɪɟɚɥɢɡɚɰɢɢ: 

- ɧɚɫɬɨɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ – ɤɥɢɟɧɬɫɤɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɥɨɤɚɥɶɧɨ ɧɚ ɪɚɛɨɱɭɸ ɫɬɚɧɰɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ⱦɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɬɪɟɛɭɸɬɫɹ ɚɩɩɚɪɚɬɧɵɟ ɪɟɫɭɪɫɵ 

ɤɨɦɩɶɸɬɟɪɚ. Ɍɚɤɢɟ ɩɪɢɥɨɠɟɧɢɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɚɜɬɨɧɨɦɧɨɫɬɶɸ, ɢɦɟɸɬ 

ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ, ɧɟ ɜɫɟɝɞɚ ɨɛɥɚɞɚɸɬ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶɸ, 

ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɪɟɚɥɢɡɚɰɢɟɣ ɤɚɫɬɨɦɢɡɚɰɢɢ. 

- ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ – ɤɥɢɟɧɬɫɤɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ ɜɟɛ-ɛɪɚɭɡɟɪ ɢ ɢɫɩɨɥɶɡɭɸɳɟɟ http/https ɩɪɨɬɨɤɨɥɵ. 

ɉɪɢɥɨɠɟɧɢɟ ɧɟ ɬɪɟɛɭɟɬ ɭɫɬɚɧɨɜɤɢ ɢ ɡɚɝɪɭɡɤɢ ɤɚɤɢɯ-ɥɢɛɨ ɩɪɨɝɪɚɦɦɧɵɯ 

ɦɨɞɭɥɟɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɛɨɱɭɸ ɫɬɚɧɰɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ 

ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɛɳɟɫɢɫɬɟɦɧɵɯ ɛɢɛɥɢɨɬɟɤ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɡɚɳɢɳɟɧɧɵɯ ɫɟɬɟɜɵɯ ɩɪɨɬɨɤɨɥɨɜ. Ʌɨɝɢɤɚ ɬɚɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɚ 
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ɦɟɠɞɭ ɩɪɢɥɨɠɟɧɢɹɦɢ ɫɟɪɜɟɪɚ ɢ ɤɥɢɟɧɬɚ, ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɢ ɜɵɩɨɥɧɟɧɢɟ 

ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɡɚ ɫɱɟɬ ɫɟɪɜɟɪɚ. 

ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɟɬɢ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɛɨɥɶɲɟ ɜɫɟɝɨ ɩɨɞɨɣɞɟɬ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ, ɬ.ɤ. ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɣ ɩɟɪɟɞɚɱɢ, ɯɪɚɧɟɧɢɹ ɢ 

ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɛɨɥɶɲɟ ɩɨɞɨɣɞɟɬ ɭɞɚɥɟɧɧɵɣ ɜɟɛ-ɫɟɪɜɟɪ, ɬɚɤ ɠɟ ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ ɦɨɛɢɥɶɧɨɫɬɢ, ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɢ ɢ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɢ 

ɫɢɫɬɟɦɵ, ɬɨ ɟɫɬɶ ɩɪɨɫɦɨɬɪ ɢ ɭɩɪɚɜɥɟɧɢɟ ɞɚɧɧɵɦɢ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ 

ɥɸɛɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

 

2.3.3 ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɧɨɣ ɩɥɚɬɮɨɪɦɵ ɞɥя ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɱɢ 

 
Ɋɚɫɫɦɨɬɪɢɦ ɨɞɧɢ ɢɡ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɧɚɩɢɫɚɧɢɹ 

ɜɟɛ-ɫɟɪɜɟɪɚ: Node.js, PHP, ASP.NET Core. 

- Node.js – ɫɪɟɞɚ ɜɵɩɨɥɧɟɧɢɹ JavaScript, ɩɪɟɜɪɚɳɚɸɳɚɹ JavaScript ɢɡ 

ɭɡɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɹɡɵɤɚ ɜ ɹɡɵɤ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. Node.js 

ɞɨɛɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ JavaScript ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ ɜɜɨɞɚ-

ɜɵɜɨɞɚ ɱɟɪɟɡ ɫɜɨɣ API (ɧɚɩɢɫɚɧɧɵɣ ɧɚ C++), ɩɨɞɤɥɸɱɚɬɶ ɞɪɭɝɢɟ ɜɧɟɲɧɢɟ 

ɛɢɛɥɢɨɬɟɤɢ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ ɪɚɡɧɵɯ ɹɡɵɤɚɯ, ɨɛɟɫɩɟɱɢɜɚɹ ɜɵɡɨɜɵ ɤ ɧɢɦ ɢɡ 

JavaScript-ɤɨɞɚ. Ȼɨɥɶɲɢɧɫɬɜɨ Node.js-ɮɪɟɣɦɜɨɪɤɨɜ ɧɟ ɢɦɟɸɬ 

ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɤɚɬɚɥɨɝɨɜ ɢ ɦɨɠɟɬ ɛɵɬɶ ɧɟɩɪɨɫɬɨ ɫ ɫɚɦɨɝɨ 

ɧɚɱɚɥɚ ɩɪɨɟɤɬɚ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɩɪɚɜɢɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ. 

- PHP — ɷɬɨ ɫɤɪɢɩɬɨɜɵɣ ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɣ ɹɡɵɤ, ɫɨɡɞɚɧɧɵɣ 

ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɫɚɣɬɨɜ. Ⱦɥɹ ɡɚɩɭɫɤɚ ɥɨɤɚɥɶɧɨɝɨ 

ɫɟɪɜɟɪɚ ɧɭɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 

ɨɛɟɫɩɟɱɟɧɢɟɦ, ɤ ɩɪɢɦɟɪɭ, Open Server, VertigoServ ɢ ɞɪ. Ⱦɚɧɧɵɣ ɹɡɵɤ ɛɨɥɟɟ 

ɩɪɟɞɩɨɱɬɢɬɟɥɟɧ ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɩɪɨɟɤɬɨɜ. ɉɨɞɞɟɪɠɤɚ ɤɨɞɚ ɧɚ PHP ɫɥɨɠɧɟɟ, 

ɩɨɬɨɦɭ ɱɬɨ ɜ ɧёɦ ɪɟɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɈɈɉ ɢ ɧɟɬ ɬɢɩɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɫɥɨɠɧɨ 

ɩɪɨɜɨɞɢɬɶ ɨɬɥɚɞɤɭ. 
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- ASP.NET Core — ɷɬɨ opensource-ɮɪɟɣɦɜɨɪɤ ɞɥɹ ɹɡɵɤɨɜ ɢɡ ɫɟɦɟɣɫɬɜɚ 

.NET, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɢɫɚɬɶ ɫɟɪɜɟɪɧɭɸ ɱɚɫɬɶ ɫɚɣɬɨɜ. ɉɪɨɰɟɫɫ ɨɬɥɚɞɤɢ 

ɧɚ ASP.NET Core ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɩɪɨɳɟ ɢ ɭɞɨɛɧɟɟ, ɧɟɠɟɥɢ ɧɚ ɞɪɭɝɢɯ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɥɚɬɮɨɪɦɚɯ. Ȼɥɚɝɨɞɚɪɹ ɦɨɞɭɥɶɧɨɫɬɢ ɮɪɟɣɦɜɨɪɤɚ ɜɫɟ 

ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɩɨɧɟɧɬɵ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɦɨɝɭɬ ɡɚɝɪɭɠɚɬɶɫɹ ɤɚɤ 

ɨɬɞɟɥɶɧɵɟ ɦɨɞɭɥɢ ɱɟɪɟɡ ɩɚɤɟɬɧɵɣ ɦɟɧɟɞɠɟɪ Nuget. ASP.NET Core 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɪɟɣɦɜɨɪɤ MVC, ɤɨɬɨɪɵɣ ɨɛɴɟɞɢɧɹɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ 

MVC, Web API ɢ Web Pages. Ɍɚɤ ɠɟ ɦɨɠɧɨ ɥɟɝɤɨ ɨɩɭɛɥɢɤɨɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ 

ɜ Azure ɫ ɩɨɦɨɳɶɸ Visual Studio. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɛɨɥɶɲɟ ɜɫɟɝɨ ɩɨɞɨɣɞɟɬ ASP.Net, 

ɜ ɜɢɞɭ ɫɜɨɢɯ ɪɚɡɧɨɫɬɨɪɨɧɧɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ: ɪɚɫɲɢɪɹɟɦɨɫɬɶ, ɦɨɞɭɥɶɧɨɫɬɶ, 

ɟɞɢɧɵɣ ɫɬɟɤ ɜɟɛ-ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɫɬɚɹ ɩɭɛɥɢɤɚɰɢɹ ɜ ɨɛɥɚɤɟ. 

 

2.3.4 ȼɵɛɨɪ ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя ɞɥя ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɱɢ 

 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɬɥɚɞɨɱɧɨɣ ɩɥɚɬɟ: ɦɨɞɭɥɶ WiFi ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ ɞɚɬɱɢɤɨɜ ɧɚ ɫɟɪɜɟɪ, ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɪɚɫɲɢɪɹɟɦɨɫɬɶ, ɞɨɫɬɭɩɧɚɹ 

ɫɬɨɢɦɨɫɬɶ. Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɣ ɬɟɦɵ ɜ ɛɭɞɭɳɟɦ ɦɨɝɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɥɢɱɧɵɟ ɞɚɬɱɢɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɩɨɷɬɨɦɭ ɜ ɬɟɤɭɳɟɦ ɫɥɭɱɚɟ ɧɟ ɛɭɞɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ 

ɤɨɧɤɪɟɬɧɵɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɫɪɟɞɫɬɜɚ. Ɋɚɫɫɦɨɬɪɢɦ ɬɪɢ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ 

ɜɚɪɢɚɧɬɚ ɨɬɥɚɞɨɱɧɵɯ ɩɥɚɬ. 

Ɇɨɠɧɨ ɜɡɹɬɶ ɥɸɛɭɸ ɨɬɥɚɞɨɱɧɭɸ ɩɥɚɬɭ Arduino, ɤ ɩɪɢɦɟɪɭ, Arduino 

Uno ɫ ɦɨɞɭɥɟɦ ESP8266 WiFi. Ⱦɚɧɧɚɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɫɢɫɬɟɦɚ 

ɩɨɞɯɨɞɢɬ ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ, ɚ ɢɦɟɧɧɨ ɩɨ ɪɚɫɲɢɪɹɟɦɨɫɬɢ ɢ ɧɚɥɢɱɢɸ 

ɦɨɞɭɥɹ WiFi, ɧɨ ɨɪɢɝɢɧɚɥɶɧɚɹ Arduino ɫɬɨɢɬ ɨɤɨɥɨ 3 ɬ. ɪ. ɢ ɦɨɞɭɥɶ WiFi ɜ 

ɫɪɟɞɧɟɦ 200 ɪ. 

Ⱦɥɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɦɨɠɧɨ ɜɡɹɬɶ ɥɸɛɭɸ ɨɬɥɚɞɨɱɧɭɸ ɩɥɚɬɭ ɢɡ 

ɫɟɦɟɣɫɬɜɚ STM, ɞɥɹ ɩɪɢɦɟɪɚ ɜɨɡɶɦɟɦ Nucleo STM32F401RE ɢ WiFi-ɦɨɞɭɥɶ 
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SPWF01SA, ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɫɬɚɧɞɚɪɬ 802.11b,g,n ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ «ɂɧɬɟɪɧɟɬɚ ɜɟɳɟɣ». Ⱦɚɧɧɚɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ 

ɫɢɫɬɟɦɚ ɬɚɤ ɠɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ, ɧɨ ɰɟɧɚ ɨɞɧɨɝɨ ɦɨɞɭɥɹ – 

ɜ ɫɪɟɞɧɟɦ 1.5 ɬ. ɪ, ɤ ɬɨɦɭ ɠɟ ɧɭɠɧɨ ɩɪɢɛɚɜɢɬɶ ɫɬɨɢɦɨɫɬɶ WiFi-ɦɨɞɭɥɹ. 

Ɉɬɥɚɞɨɱɧɚɹ ɩɥɚɬɚ NodeMCU ESP8266 ɭɠɟ ɨɛɥɚɞɚɟɬ ɦɨɞɭɥɟɦ WiFi, ɬɨ 

ɟɫɬɶ ɧɟ ɧɭɠɧɨ ɧɢɱɟɝɨ ɞɨɤɭɩɚɬɶ, ɜɫɟ ɢɞɟɬ ɭɠɟ «ɢɡ ɤɨɪɨɛɤɢ». Ⱦɚɧɧɚɹ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɫɢɫɬɟɦɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɲɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: ɢɦɟɟɬ 

ɦɨɞɭɥɶ WiFi, ɬɟɨɪɟɬɢɱɟɫɤɢ ɪɚɫɲɢɪɹɟɦɚ ɢ ɰɟɧɚ ɜ ɪɨɡɧɢɰɟ ɨɤɨɥɨ 400 ɪ. 

Ɇɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɩɨ ɬɚɛɥɢɰɟ 2, ɱɬɨ ɞɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ 

ɛɨɥɶɲɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɨɬɥɚɞɨɱɧɚɹ ɩɥɚɬɚ NodeMCU ESP8266 v3. 

 

Ɍɚɛɥɢɰɚ 2 – ɋɪɚɜɧɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɚ ɩɨ ɧɚɢɛɨɥɟɟ ɩɪɢɨɪɢɬɟɬɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

ɉɚɪɚɦɟɬɪɵ Arduino Uno Nucleo 
STM32F401RE 

NodeMCU ESP8266 
v3 

Flash-ɩɚɦɹɬɶ 32 ɄȻ 512 ɤȻ 4Ɇɛ 
Ɋɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ 
ɬɟɦɩɟɪɚɬɭɪ 

Ɉɬ -10 ɋ ɞɨ 50 ɋ Ɉɬ -10 ɋ ɞɨ 40 ɋ Ɉɬ -40ɋ ɞɨ 125ɋ 

Ɇɨɞɭɥɶ WiFi - - + 
Ʉɨɥɢɱɟɫɬɜɨ ɩɨɪɬɨɜ 
ɜɜɨɞɚ-ɜɵɜɨɞɚ 

14 90+ 11 

ɉɢɬɚɧɢɟ 6-20ȼ 5 ȼ, 7–12 ȼ 3,3ȼ/5ȼ/18ȼ 
ɉɪɨɲɢɜɤɚ Ɉɛɧɨɜɥɟɧɢɟ ɱɟɪɟɡ 

USB 
Ɉɛɧɨɜɥɟɧɢɟ ɱɟɪɟɡ 

USB 
Ɉɛɧɨɜɥɟɧɢɟ ɱɟɪɟɡ 

USB 
ɋɪɟɞɧɹɹ ɰɟɧɚ 3000 ɪ 1 500 ɪ 400 ɪ 

 

2.3.5 ȼɵɛɨɪ ɩɪɨɬɨɤɨɥɚ ɞɥя ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɱɢ 

 
Ɋɚɫɫɦɨɬɪɢɦ ɬɪɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɬɨɤɨɥɚ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 

- HTTP (ɚɧɝɥ. HyperText Transfer Protocol) – ɩɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ 

ɝɢɩɟɪɬɟɤɫɬɚ, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɣ ɩɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, 

ɢɡɧɚɱɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɟɪɟɞɚɱɢ ɝɢɩɟɪɬɟɤɫɬɨɜɵɯ ɞɨɤɭɦɟɧɬɨɜ (ɬɨ 

ɟɫɬɶ ɞɨɤɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɫɫɵɥɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ 

ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɟɪɟɯɨɞ ɤ ɞɪɭɝɢɦ ɞɨɤɭɦɟɧɬɚɦ). ɉɪɨɬɨɤɨɥ HTTP ɩɪɟɞɩɨɥɚɝɚɟɬ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. Ʉɥɢɟɧɬɫɤɨɟ 

ɩɪɢɥɨɠɟɧɢɟ ɮɨɪɦɢɪɭɟɬ ɡɚɩɪɨɫ ɢ ɨɬɩɪɚɜɥɹɟɬ ɟɝɨ ɧɚ ɫɟɪɜɟɪ, ɩɨɫɥɟ ɱɟɝɨ 

ɫɟɪɜɟɪɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɛɪɚɛɚɬɵɜɚɟɬ ɞɚɧɧɵɣ ɡɚɩɪɨɫ, 

ɮɨɪɦɢɪɭɟɬ ɨɬɜɟɬ ɢ ɩɟɪɟɞɚёɬ ɟɝɨ ɨɛɪɚɬɧɨ ɤɥɢɟɧɬɭ. ɉɨɫɥɟ ɷɬɨɝɨ ɤɥɢɟɧɬɫɤɨɟ 

ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɩɪɨɞɨɥɠɢɬɶ ɨɬɩɪɚɜɥɹɬɶ ɞɪɭɝɢɟ ɡɚɩɪɨɫɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɨɛɪɚɛɨɬɚɧɵ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. [9] 

- FTP (ɚɧɝɥ. File Transfer Protocol) — ɩɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ ɩɨ 

ɫɟɬɢ, ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɬɚɪɟɣɲɢɯ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɬɨɤɨɥɨɜ, ɩɨɹɜɢɜɲɢɯɫɹ 

ɡɚɞɨɥɝɨ ɞɨ HTTP, ɢ ɞɚɠɟ ɞɨ TCP/IP. ɂ ɜ ɧɚɲɢ ɞɧɢ ɨɧ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɞɥɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɉɈ ɢ ɞɨɫɬɭɩɚ ɤ ɭɞɚɥёɧɧɵɦ ɯɨɫɬɚɦ. ȼ ɨɬɥɢɱɢɟ ɨɬ TFTP, 

ɝɚɪɚɧɬɢɪɭɟɬ ɩɟɪɟɞɚɱɭ (ɥɢɛɨ ɜɵɞɚɱɭ ɨɲɢɛɤɢ) ɡɚ ɫɱёɬ ɩɪɢɦɟɧɟɧɢɹ 

ɤɜɨɬɢɪɭɟɦɨɝɨ ɩɪɨɬɨɤɨɥɚ. ɉɪɨɬɨɤɨɥ ɩɨɫɬɪɨɟɧ ɧɚ ɚɪɯɢɬɟɤɬɭɪɟ «ɤɥɢɟɧɬ-

ɫɟɪɜɟɪ» ɢ ɢɫɩɨɥɶɡɭɟɬ ɪɚɡɧɵɟ ɫɟɬɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɨɦɚɧɞ ɢ 

ɞɚɧɧɵɯ ɦɟɠɞɭ ɤɥɢɟɧɬɨɦ ɢ ɫɟɪɜɟɪɨɦ. ɉɨɥɶɡɨɜɚɬɟɥɢ FTP ɦɨɝɭɬ ɩɪɨɣɬɢ 

ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ, ɩɟɪɟɞɚɜɚɹ ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ ɨɬɤɪɵɬɵɦ ɬɟɤɫɬɨɦ, ɢɥɢ ɠɟ, ɟɫɥɢ 

ɷɬɨ ɪɚɡɪɟɲɟɧɨ ɧɚ ɫɟɪɜɟɪɟ, ɨɧɢ ɦɨɝɭɬ ɩɨɞɤɥɸɱɢɬɶɫɹ ɚɧɨɧɢɦɧɨ [10]. 

- MQTT (ɚɧɝɥ. message queuing telemetry transport) — ɭɩɪɨɳёɧɧɵɣ 

ɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ, ɪɚɛɨɬɚɸɳɢɣ ɩɨɜɟɪɯ TCP/IP, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɞɥɹ 

ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɨ ɩɪɢɧɰɢɩɭ ɢɡɞɚɬɟɥɶ-

ɩɨɞɩɢɫɱɢɤ. 

ɉɪɨɬɨɤɨɥ ɨɪɢɟɧɬɢɪɭɟɬɫɹ ɧɚ ɩɪɨɫɬɨɬɭ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɧɟɜɵɫɨɤɭɸ 

ɧɚɝɪɭɡɤɭ ɧɚ ɤɚɧɚɥɵ ɫɜɹɡɢ, ɪɚɛɨɬɭ ɜ ɭɫɥɨɜɢɹɯ ɩɨɫɬɨɹɧɧɨɣ ɩɨɬɟɪɢ ɫɜɹɡɢ, 

ɥёɝɤɭɸ ɜɫɬɪɚɢɜɚɟɦɨɫɬɶ ɜ ɥɸɛɭɸ ɫɢɫɬɟɦɭ. Ɉɫɧɨɜɧɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ — 

ɪɚɛɨɬɚ ɫ ɬɟɥɟɦɟɬɪɢɟɣ ɨɬ ɪɚɡɥɢɱɧɵɯ ɞɚɬɱɢɤɨɜ, ɭɫɬɪɨɣɫɬɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɲɚɛɥɨɧɚ ɩɨɞɩɢɫɱɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚɦ ɜɵɯɨɞɢɬɶ ɧɚ 

ɫɜɹɡɶ ɢ ɩɭɛɥɢɤɨɜɚɬɶ ɫɨɨɛɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɟ ɛɵɥɢ ɡɚɪɚɧɟɟ ɢɡɜɟɫɬɧɵ ɢɥɢ 

ɩɪɟɞɨɩɪɟɞɟɥɟɧɵ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɨɬɨɤɨɥ ɧɟ ɜɜɨɞɢɬ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɮɨɪɦɚɬ 

ɩɟɪɟɞɚɜɚɟɦɵɯ ɞɚɧɧɵɯ [11].  
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Ⱦɟɥɚɹ ɜɵɜɨɞɵ ɩɨ ɜɵɛɨɪɭ ɩɪɨɬɨɤɨɥɚ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɦɨɠɧɨ 

ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɬɨɤɨɥ MQTT ɛɨɥɶɲɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱ ɩɨ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ: ɨɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ, ɟɫɥɢ ɭ ɜɚɫ ɧɢɡɤɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢɧɬɟɪɧɟɬ-

ɫɨɟɞɢɧɟɧɢɹ ɢɥɢ ɠɟ ɜɧɟɡɚɩɧɨ ɫɥɭɱɢɥɚɫɶ ɩɨɬɟɪɹ ɫɜɹɡɢ – ɞɚɧɧɵɣ ɩɪɨɬɨɤɨɥ 

ɨɛɟɫɩɟɱɢɬ ɞɨɫɬɚɜɤɭ ɫɨɨɛɳɟɧɢɹ. 

 

2.3.6  ȼɵɛɨɪ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɞɥя 
ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя 

 
IDE ESPlorer. əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ – LUA. ɑɬɨɛɵ ɡɚɩɭɫɬɢɬɶ 

ɫɤɪɢɩɬ ɧɚ LUA, ɧɭɠɧɨ ɧɚɩɢɫɚɬɶ ɫɤɟɬɱ ɜ ESPlorer, ɩɨɫɥɟ ɧɭɠɧɨ ɫɨɯɪɚɧɢɬɶ 

ɫɤɪɢɩɬ ɫ ɧɚɡɜɚɧɢɟɦ init.lua. ɋɪɚɡɭ ɩɨɫɥɟ ɷɬɨɝɨ ɧɚɱɧɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 

ɡɚɝɪɭɡɤɚ ɧɚɩɢɫɚɧɧɨɝɨ ɤɨɞɚ ɜ ɨɬɥɚɞɨɱɧɭɸ ɩɥɚɬɭ ɢ ɟɝɨ ɜɵɩɨɥɧɟɧɢɟ. ȿɫɥɢ 

ɨɩɟɪɚɰɢɹ ɜɵɩɨɥɧɟɧɚ ɭɫɩɟɲɧɨ, ɨɬɥɚɞɨɱɧɚɹ ɩɥɚɬɚ ɧɚɱɧɟɬ ɦɢɝɚɬɶ 

ɫɜɟɬɨɞɢɨɞɨɦ. ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɥɚɬɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɬ ɫɤɪɢɩɬ, 

ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɤɨɦɩɶɸɬɟɪɭ ɧɭɠɧɨ ɬɨɥɶɤɨ ɞɥɹ ɩɨɞɚɱɢ ɩɢɬɚɧɢɹ. 

Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɜ ɬɨɦ, ɱɬɨ VM LUA ɢɫɩɨɥɧɹɟɬ LUA ɫɤɪɢɩɬɵ 

ɥɢɲɶ ɪɚɡɦɟɳɟɧɧɵɟ ɜ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ ɤɪɢɫɬɚɥɥɚ. Ⱥ ɷɬɨɣ ɩɚɦɹɬɢ ɞɥɹ 

ɫɤɪɢɩɬɨɜ ɜɫɟɝɨ ɥɢɲɶ 20 Ʉɛɚɣɬ. ɗɬɨɝɨ ɨɛɴɟɦɚ ɩɚɦɹɬɢ ɯɜɚɬɚɟɬ ɧɚ ɢɫɩɨɥɧɟɧɢɟ 

ɫɤɪɢɩɬɚ ɩɪɢɦɟɪɧɨ ɜ 110 ɫɬɪɨɤ. 

ȼ Arduino IDE ɢɫɩɨɥɶɡɭɟɬɫɹ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ++, ɩɨɡɜɨɥɹɟɬ 

ɩɢɫɚɬɶ ɫɤɟɬɱɢ ɢ ɡɚɝɪɭɠɚɬɶ ɢɯ ɨɞɧɢɦ ɤɥɢɤɨɦ ɜ ɮɥɟɲ-ɩɚɦɹɬɶ ESP8266. 

ȿɞɢɧɫɬɜɟɧɧɵɣ ɧɸɚɧɫ – ɜ IDE ɬɪɟɛɭɟɬɫɹ ɞɨɛɚɜɢɬɶ ɩɨɞɞɟɪɠɤɭ ESP8266. 

ArduinoIDE ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɪɚɡɥɢɱɧɵɯ ɝɨɬɨɜɵɯ ɩɪɨɟɤɬɨɜ, 

ɦɨɠɧɨ ɡɚɩɭɫɬɢɬɶ ɬɟɫɬɨɜɵɣ ɩɪɨɟɤɬ ɜ ɩɚɪɭ ɤɥɢɤɨɜ ɩɪɹɦɨ ɢɡ IDE. 

ɋɪɟɞɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ ɛɨɥɶɲɟ ɜɫɟɝɨ ɩɨɞɨɣɞɟɬ ArduinoIDE, ɬ.ɤ. 

ɷɬɨ ɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɡɚ ɫɱɟɬ ɩɨɩɭɥɹɪɧɨɫɬɢ ɢ 
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ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ IDE, ɬɚɤ ɠɟ ɡɚ ɫɱɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɥɟɲ-ɩɚɦɹɬɢ ɭɫɬɪɨɣɫɬɜɚ. 

 

2.3.7 ȼɵɛɨɪ ɞɢɡɚɣɧɚ ɞɥя ɫɨɡɞɚɧɢя ɭɞɨɛɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ 

 
ȼɵɛɨɪ ɞɢɡɚɣɧɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɢɫɯɨɞɢɥ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɤɪɢɬɟɪɢɟɜ: ɭɞɨɛɫɬɜɨ ɩɨɥɶɡɨɜɚɧɢɹ, ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɣ 

ɢɧɬɟɪɮɟɣɫ, ɥɚɤɨɧɢɱɧɨɫɬɶ, ɩɪɢɹɬɧɚɹ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɩɚɥɢɬɪɚ ɰɜɟɬɨɜ.  

Ⱦɥɹ ɩɨɞɨɛɧɵɯ ɤɪɢɬɟɪɢɟɜ ɛɨɥɶɲɟ ɩɨɞɯɨɞɢɬ Flat Design, Material Design 

ɢ Fluent Design. Ɇɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɫɬɢɥɢ 

ɢɧɬɟɪɮɟɣɫɚ – ɷɬɨ ɩɪɨɞɨɥɠɟɧɢɟ ɢɞɟɨɥɨɝɢɢ Flat Design. ɇɢɠɟ ɪɚɫɫɦɨɬɪɢɦ ɢɯ 

ɩɨɞɪɨɛɧɟɟ. 

ɉɥɨɫɤɢɣ ɞɢɡɚɣɧ (ɚɧɝɥ. Flat Design) — ɞɢɡɚɣɧ ɢɧɬɟɪɮɟɣɫɨɜ ɩɪɨɝɪɚɦɦ 

ɢ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ, ɤɚɤ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶ 

ɪɟɚɥɢɡɦɭ. ɗɬɨ ɦɢɧɢɦɚɥɢɫɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɞɢɡɚɣɧɭ, ɩɨɞɱɟɪɤɢɜɚɸɳɢɣ 

ɭɞɨɛɫɬɜɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɋ 2013 ɝɨɞɚ – ɧɨɜɵɣ ɫɬɚɧɞɚɪɬ ɜ ɞɢɡɚɣɧɟɪɫɤɨɦ 

ɤɨɦɩɶɸɬɟɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɦɟɪ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 4.1 [12]. 

 

 

Ɋɢɫɭɧɨɤ 4.1 – ɉɥɨɫɤɢɣ ɞɢɡɚɣɧ 
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Material Design ɬɚɤɠɟ ɨɬɧɨɫɢɬɫɹ ɤ Flat Design. ɗɬɨ ɜɢɡɭɚɥɶɧɵɣ ɹɡɵɤ, 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ 2014 ɝɨɞɭ Google, ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɚɳɟ ɜɫɟɝɨ ɜ ɦɨɛɢɥɶɧɵɯ 

ɩɪɢɥɨɠɟɧɢɹ. ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Material Design'a ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɜɨ 

ɦɧɨɝɢɯ ɦɨɛɢɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɹ Google (Play, Music, Books ɢ ɬ.ɞ.), ɚ ɬɚɤɠɟ ɜ 

Chrome OS. 

 

Ɋɢɫɭɧɨɤ 4.2 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɞɢɡɚɣɧ ɨɬ ɤɨɦɩɚɧɢɢ Google 

Fluent Design – ɫɬɢɥɶ ɨɮɨɪɦɥɟɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɤɨɦɩɚɧɢɟɣ Microsoft ɜ 2017 ɝɨɞɭ. Ⱦɚɧɧɵɣ ɫɬɢɥɶ 

ɨɮɨɪɦɥɟɧɢɹ ɮɨɤɭɫɢɪɭɟɬɫɹ ɧɚ 5 ɩɪɢɧɰɢɩɚɯ: ɫɜɟɬ, ɝɥɭɛɢɧɚ, ɞɜɢɠɟɧɢɟ, 

ɦɚɬɟɪɢɚɥ, ɦɚɫɲɬɚɛ. 

- ɫɜɟɬ ɩɨɦɨɝɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɢɧɬɟɪɮɟɣɫɟ ɢ 

ɩɨɤɚɡɵɜɚɬɶ ɜɚɠɧɵɟ ɢ ɪɚɧɟɟ ɧɟɡɚɦɟɬɧɵɟ ɮɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɵ; 
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- ɢɥɥɸɡɢɹ ɝɥɭɛɢɧɵ, ɤɨɬɨɪɚɹ ɭɱɢɬɵɜɚɟɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ, ɩɪɢɛɥɢɠɚɟɬ ɜɚɠɧɵɟ ɫɨɛɵɬɢɹ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɛɨɥɶɲɢɟ 

ɪɚɡɦɟɪɵ ɞɥɹ ɜɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɮɟɣɫɚ; 

- ɞɜɢɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɰɢɟɣ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɢɧɬɟɪɮɟɣɫɨɦ; 

- ɦɚɬɟɪɢɚɥ ɜɧɟɲɧɢɣ ɜɢɞ ɷɥɟɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɚɥɢɬɪɨɣ, 

ɧɨ ɢ ɮɢɡɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɦɚɬɟɪɢɚɥɨɜ; 

- ɦɚɫɲɬɚɛ ɷɥɟɦɟɧɬɵ ɢɧɬɟɪɮɟɣɫɚ ɚɞɚɩɬɢɪɭɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɟɤɭɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ – ɛɭɞɶ ɬɨ ɷɤɪɚɧ ɦɨɛɢɥɶɧɨɝɨ ɬɟɥɟɮɨɧɚ ɢɥɢ ɫɢɫɬɟɦɚ 

ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ [13]. 

 

Ɋɢɫɭɧɨɤ 4.3 – ɉɪɢɦɟɪ ɨɮɨɪɦɥɟɧɢɹ ɜ ɫɬɢɥɟ Fluent Design 

ɇɢɠɟ ɛɭɞɭɬ ɩɟɪɟɱɢɫɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɮɪɟɣɦɜɨɪɤɢ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ 

ɜɧɟɞɪɟɧɢɹ ɞɢɡɚɣɧɚ ɜ ɩɪɨɟɤɬ.  

Material Design Lite – ɨɮɢɰɢɚɥɶɧɵɣ ɮɪɟɣɦɜɨɪɤ Google ɞɥɹ Web. ɗɬɨɬ 

ɮɪɟɣɦɜɨɪɤ ɩɪɟɞɥɚɝɚɟɬ ɬɨɥɶɤɨ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɦɚɬɟɪɢɚɥɶɧɨɝɨ 

ɞɢɡɚɣɧɚ, ɡɞɟɫɶ ɧɟɬ ɤɚɪɭɫɟɥɢ, ɫɟɬɤɢ, ɷɮɮɟɤɬɚ ɉɚɪɚɥɥɚɤɫɚ ɢ ɬɚɤ ɞɚɥɟɟ [14]. 

MaterializeCss – ɮɪɟɣɦɜɨɪɤ ɨɬ ɤɨɦɩɚɧɢɢ Google. Ⱦɚɧɧɵɣ ɮɪɟɣɦɜɨɪɤ 

ɩɪɟɞɥɚɝɚɟɬ ɧɚɛɨɪ ɝɨɬɨɜɵɯ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɫɬɢɥɟ 



29 
 

ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɞɢɡɚɣɧɚ, ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɫɟɬɤɭ Bootstrap ɢ ɤɪɚɣɧɟ ɧɟɫɥɨɠɧɨ 

ɜɧɟɞɪɹɸɳɢɣɫɹ ɜ ɩɪɨɟɤɬ [15]. 

Fluent UI React – ɨɮɢɰɢɚɥɶɧɵɣ ɮɪɟɣɦɜɨɪɤ ɫ ɨɬɤɪɵɬɵɦɢ ɢɫɯɨɞɧɵɦ 

ɤɨɞɨɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ ɜ ɫɬɢɥɟ Microsoft. Ʉɨɦɩɨɧɟɧɬɵ ɫɬɢɥɹ 

ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ CSS-in-JS.  

Fabric Core – ɟɳɟ ɨɞɢɧ ɨɮɢɰɢɚɥɶɧɵɣ ɮɪɟɣɦɜɨɪɤ ɨɬ ɤɨɦɩɚɧɢɢ Microsoft. ɗɬɨ 

ɤɨɥɥɟɤɰɢɹ CSS ɤɥɚɫɫɨɜ ɢ SCSS ɦɢɤɫɢɧɨɜ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, 

ɤɨɬɨɪɵɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɜɚɦ ɞɨɫɬɭɩ ɤ ɰɜɟɬɚɦ, ɚɧɢɦɚɰɢɢ, ɲɪɢɮɬɚɦ, ɡɧɚɱɤɚɦ 

ɢ ɫɟɬɤɟ ɜ ɫɬɢɥɟ Fluent Design.  

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɛɵɥ ɜɵɛɪɚɧ ɮɪɟɣɦɜɨɪɤ MaterializeCss ɢɡ-ɡɚ ɫɜɨɟɣ 

ɥɟɝɤɨɫɬɢ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɩɪɨɟɤɬɭ ɢ ɨɫɬɚɥɶɧɵɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ 

ɤɪɢɬɟɪɢɟɜ, ɚ ɢɦɟɧɧɨ: ɭɞɨɛɫɬɜɨ ɩɨɥɶɡɨɜɚɧɢɹ, ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɵɣ 

ɢɧɬɟɪɮɟɣɫ, ɥɚɤɨɧɢɱɧɨɫɬɶ, ɩɪɢɹɬɧɚɹ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɩɚɥɢɬɪɚ ɰɜɟɬɨɜ. 

 

3 Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ 

 
3.1  ɋɬɪɭɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢя 

 

3.1.1  ȼɵɛɨɪ ɲɚɛɥɨɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢя 

 
ȼɵɛɨɪ ɲɚɛɥɨɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɚɡɢɪɨɜɚɥɫɹ ɧɚ ɭɠɟ ɢɦɟɸɳɢɯɫɹ ɢ 

ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɫɪɟɞɫɬɜɚɯ ɧɚ ɜɵɛɪɚɧɧɨɣ ɩɥɚɬɮɨɪɦɟ ASP.Net, ɩɨɷɬɨɦɭ ɛɵɥ 

ɜɵɛɪɚɧ ɲɚɛɥɨɧ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ MVC. ɇɚ ɫɯɟɦɟ, ɨɬɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 

5 ɩɨɤɚɡɚɧɵ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ. 
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Ɋɢɫɭɧɨɤ 5 – ɋɬɪɭɤɬɭɪɚ ɩɚɬɬɟɪɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ MVC 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɬɚɤɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ 

ɩɪɢɥɨɠɟɧɢɟ ɬɚɤ ɤɚɤ ɩɪɨɳɟ ɩɢɫɚɬɶ ɤɨɞ, ɜɵɩɨɥɧɹɬɶ ɨɬɥɚɞɤɭ ɢ ɬɟɫɬɢɪɨɜɚɧɢɟ 

ɤɨɦɩɨɧɟɧɬɚ (ɦɨɞɟɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɥɢ ɤɨɧɬɪɨɥɥɟɪɚ) ɫ ɨɞɧɢɦ ɡɚɞɚɧɢɟɦ. 

Ƚɨɪɚɡɞɨ ɪɚɛɨɬɚɬɶ ɫ ɤɨɞɨɦ, ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɹɬɫɹ ɜ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ 

ɨɛɥɚɫɬɹɯ. Ʉ ɩɪɢɦɟɪɭ, ɥɨɝɢɤɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɢɡɦɟɧɟɧɢɹɦ ɱɚɳɟ, ɱɟɦ ɛɢɡɧɟɫ-ɥɨɝɢɤɚ. ȿɫɥɢ ɤɨɞ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɢ ɛɢɡɧɟɫ-ɥɨɝɢɤɚ ɨɛɴɟɞɢɧɟɧɵ ɜ ɨɞɢɧ ɨɛɴɟɤɬ, ɫɨɞɟɪɠɚɳɢɣ ɛɢɡɧɟɫ-ɥɨɝɢɤɭ, 

ɨɛɴɟɤɬ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɹɬɶ ɩɪɢ ɤɚɠɞɨɦ ɨɛɧɨɜɥɟɧɢɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ. ɗɬɨ ɱɚɫɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɨɲɢɛɨɤ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɩɨɜɬɨɪɧɨ ɬɟɫɬɢɪɨɜɚɬɶ ɛɢɡɧɟɫ-ɥɨɝɢɤɭ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ 

ɢɡɦɟɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 

Ʉ ɬɨɦɭ ɠɟ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɥɟɪ ɡɚɜɢɫɹɬ ɨɬ ɦɨɞɟɥɢ, ɧɨ ɫɚɦɚ 

ɦɨɞɟɥɶ ɧɟ ɡɚɜɢɫɢɬ ɧɢ ɨɬ ɤɨɧɬɪɨɥɥɟɪɚ, ɧɢ ɨɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. ɗɬɨ ɹɜɥɹɟɬɫɹ 

ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɪɚɡɞɟɥɟɧɢɹ. Ɍɚɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ 

ɫɨɡɞɚɜɚɬɶ ɢ ɬɟɫɬɢɪɨɜɚɬɶ ɦɨɞɟɥɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɯ ɜɢɡɭɚɥɶɧɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ [16]. 
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3.1.2  Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɬɪɨɥɥɟɪɨɜ 

 
Ʉɨɧɬɪɨɥɥɟɪ – ɷɬɨ ɤɥɚɫɫ ɧɚ ɹɡɵɤɟ C# ɫ ɦɟɬɨɞɚɦɢ, ɫɜɨɣɫɬɜɚɦɢ ɢ ɞɪɭɝɢɦɢ 

ɱɥɟɧɚɦɢ ɤɥɚɫɫɚ. Ʉɨɧɬɪɨɥɥɟɪ ɩɪɢɧɢɦɚɟɬ ɜɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɚɟɬ HTTP 

ɡɚɩɪɨɫ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɪɚɜɢɥɶɧɵɣ ɜɵɜɨɞ ɧɚ ɩɪɢɲɟɞɲɟɟ ɫɨɨɛɳɟɧɢɟ.  

Ⱦɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɥɨɝɢɤɢ ɩɪɢɥɨɠɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɟɥɢ 

MVC ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɫɥɟɞɭɸɳɢɟ ɤɨɧɬɪɨɥɥɟɪɵ: 

HomeController – ɤɨɧɬɪɨɥɥɟɪ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

ɞɨɦɚɲɧɟɣ ɫɬɪɚɧɢɰɵ. 

Ⱦɚɧɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɫɨɫɬɨɢɬ ɢɡ ɦɟɬɨɞɚ, ɤɨɬɨɪɵɣ ɨɬɨɛɪɚɠɚɟɬ ɝɥɚɜɧɭɸ 

ɫɬɪɚɧɢɰɭ ɜɟɛ-ɫɟɪɜɢɫɚ ɫ ɩɨɞɫɤɚɡɤɚɦɢ ɢ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɩɨɥɶɡɨɜɚɧɢɸ 

ɫɟɪɜɢɫɨɦ. 

RoomController – ɤɨɧɬɪɨɥɥɟɪ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ, 

ɞɨɛɚɜɥɟɧɢɟ, ɢɡɦɟɧɟɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɤɨɦɧɚɬ ɜɚɲɟɝɨ ɩɨɦɟɳɟɧɢɹ. 

RoomController ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɦɟɬɨɞɨɜ: 

- ɦɟɬɨɞ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɪɚɧɢɰɵ ɩɨ ɭɦɨɥɱɚɧɢɸ Room. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɜɨɡɜɪɚɳɚɟɬ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɤɨɦɧɚɬɵ; 

- ɦɟɬɨɞ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɷɥɟɦɟɧɬɚ CreateRoom. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɨɛɴɟɤɬ ɬɢɩɚ Room, ɬɟɦ ɫɚɦɵɦ ɩɨɡɜɨɥɹɹ ɫɨɡɞɚɬɶ ɧɨɜɵɣ 

ɷɥɟɦɟɧɬ ɢ ɞɨɛɚɜɥɹɹ ɟɝɨ ɜ ɬɚɛɥɢɰɭ Room ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ db.Rooms.Add() 

ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶɫɹ SQL-ɜɵɪɚɠɟɧɢɟ CREATE, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ 

ɜɵɡɨɜɨɦ db.SaveChangesAsync(). ȼɨɡɜɪɚɳɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɜɫɟɯ ɤɨɦɧɚɬ; 

- ɦɟɬɨɞ ɨɬɨɛɪɚɠɟɧɢɹ ɩɨɞɪɨɛɧɨɫɬɟɣ ɨ ɤɨɦɧɚɬɟ DetailsRoom. Ⱦɚɧɧɵɣ 

ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɬɪɟɛɭɟɦɨɣ ɤɨɦɧɚɬɵ, ɜɨɡɜɪɚɳɚɟɬ 

ɨɛɴɟɤɬ Room ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɢ ɜɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ, 

ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɬɟɤɭɳɟɣ ɤɨɦɧɚɬɟ; 

 - ɦɟɬɨɞ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɨɦɧɚɬɵ EditRoom. Ɍɚɤɢɯ ɦɟɬɨɞɨɜ ɞɜɚ, 

ɬ.ɤ. ɨɞɢɧ ɦɟɬɨɞ GET, ɚ ɜɬɨɪɨɣ – POST. GET ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɨɛɴɟɤɬɚ ɢ ɜɨɡɜɪɚɳɚɟɬ ɮɨɪɦɭ ɫ ɞɚɧɧɵɦɢ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɟ 
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ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ. Ɇɟɬɨɞ POST ɩɨɥɭɱɚɟɬ 

ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ ɜ ɜɢɞɟ ɨɛɴɟɤɬɚ Room ɢ ɫ ɩɨɦɨɳɶɸ ɨɛɪɚɳɟɧɢɹ ɤ 

ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ db.Rooms.Update() ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶɫɹ 

SQL-ɜɵɪɚɠɟɧɢɟ UPDATE, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɜɵɡɨɜɨɦ 

db.SaveChangesAsync(); 

- ɦɟɬɨɞ ɭɞɚɥɟɧɢɹ ɤɨɦɧɚɬɵ ConfirmDeleteRoom. Ⱦɜɚ ɦɟɬɨɞɚ, ɫɨɡɞɚɧɧɵɯ 

ɞɥɹ ɭɞɚɥɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ ɬɟɦ, ɱɬɨ ɷɬɨ GET ɦɟɬɨɞ ɢ ɭɞɚɥɟɧɢɟ ɱɟɪɟɡ ɧɟɝɨ 

ɧɟɛɟɡɨɩɚɫɧɨ (ɦɨɠɧɨ ɧɚɩɢɫɚɬɶ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɜ ɚɞɪɟɫɧɨɣ ɫɬɪɨɤɟ ɢ ɷɥɟɦɟɧɬ 

ɛɭɞɟɬ ɭɞɚɥɟɧ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ). Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɤɨɦɧɚɬɵ, ɨɛɪɚɳɚɟɬɫɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ 

db.Rooms.FirstOrDefaultAsync() ɢ ɢɡɜɥɟɤɚɟɬ ɩɟɪɜɵɣ ɷɥɟɦɟɧɬ ɫ ɜɯɨɞɧɵɦ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ ɢɥɢ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ ɚɫɢɧɯɪɨɧɧɨɦ ɪɟɠɢɦɟ. 

ȼɨɡɜɪɚɳɚɟɬ ɨɛɴɟɤɬ Room; 

- ɦɟɬɨɞ ɭɞɚɥɟɧɢɹ ɤɨɦɧɚɬɵ DeleteRoom. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɚ ɜɯɨɞ 

ɩɪɢɧɢɦɚɟɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɢɳɟɬ ɭɞɚɥɹɟɦɵɣ ɨɛɴɟɤɬ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɭɞɚɥɹɟɬ 

ɟɝɨ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ db.Rooms.Remove(), ɦɟɬɨɞ ɝɟɧɟɪɢɪɭɟɬ SQL-

ɜɵɪɚɠɟɧɢɟ DELETE, ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɵɡɨɜɨɦ db.SaveChangesAsync(). 

ȼɨɡɜɪɚɳɚɟɬ ɫɬɪɚɧɢɰɭ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

DeviceController – ɤɨɧɬɪɨɥɥɟɪ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ, ɫɨɡɞɚɧɢɟ, 

ɢɡɦɟɧɟɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ. 

Ⱦɚɧɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɫɨɫɬɨɢɬ ɢɡ ɬɚɤɢɯ ɦɟɬɨɞɨɜ, ɤɚɤ: 

- ɨɬɨɛɪɚɠɟɧɢɟ ɫɬɪɚɧɢɰɵ ɩɨ ɭɦɨɥɱɚɧɢɸ ɫ ɜɵɜɨɞɨɦ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ 

ɩɪɢɧɚɞɥɟɠɚɬ ɜɵɛɪɚɧɧɨɣ ɤɨɦɧɚɬɟ; 

- ɦɟɬɨɞ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɷɥɟɦɟɧɬɚ CreateDevice. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɨɛɴɟɤɬ ɬɢɩɚ Device ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ db. Devices.Add() 

ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶɫɹ SQL-ɜɵɪɚɠɟɧɢɟ CREATE, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ 

ɜɵɡɨɜɨɦ db.SaveChangesAsync(). ȼɨɡɜɪɚɳɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ; 

- ɦɟɬɨɞ ɨɬɨɛɪɚɠɟɧɢɹ ɩɨɞɪɨɛɧɨɫɬɟɣ ɨ ɤɨɦɧɚɬɟ DetailsDevice. Ⱦɚɧɧɵɣ 

ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɬɪɟɛɭɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
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ɜɨɡɜɪɚɳɚɟɬ ɨɛɴɟɤɬ Device ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɢ ɜɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɜɫɟ ɞɚɧɧɵɟ ɨɛ 

ɭɫɬɪɨɣɫɬɜɟ, ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɬɟɤɭɳɟɦɭ ɭɫɬɪɨɣɫɬɜɭ.  

 - ɦɟɬɨɞ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ EditDevice. Ɍɚɤɢɯ ɦɟɬɨɞɨɜ 

ɞɜɚ, ɬ.ɤ. ɨɞɢɧ ɦɟɬɨɞ GET, ɚ ɜɬɨɪɨɣ – POST. GET ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɨɛɴɟɤɬɚ ɢ ɜɨɡɜɪɚɳɚɟɬ ɮɨɪɦɭ ɫ ɞɚɧɧɵɦɢ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɟ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ. Ɇɟɬɨɞ POST ɩɨɥɭɱɚɟɬ 

ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ ɜ ɜɢɞɟ ɨɛɴɟɤɬɚ Device ɢ ɫ ɩɨɦɨɳɶɸ ɨɛɪɚɳɟɧɢɹ 

ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ db.Devices.Update() ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶɫɹ 

SQL-ɜɵɪɚɠɟɧɢɟ UPDATE, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɜɵɡɨɜɨɦ 

db.SaveChangesAsync(). 

- ɦɟɬɨɞ ɭɞɚɥɟɧɢɹ ɤɨɦɧɚɬɵ ConfirmDeleteDevice. Ⱦɜɚ ɦɟɬɨɞɚ, 

ɫɨɡɞɚɧɧɵɯ ɞɥɹ ɭɞɚɥɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ ɬɟɦ, ɱɬɨ ɷɬɨ GET ɦɟɬɨɞ ɢ ɭɞɚɥɟɧɢɟ 

ɱɟɪɟɡ ɧɟɝɨ ɧɟɛɟɡɨɩɚɫɧɨ (ɦɨɠɧɨ ɧɚɩɢɫɚɬɶ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɜ ɚɞɪɟɫɧɨɣ ɫɬɪɨɤɟ 

ɢ ɷɥɟɦɟɧɬ ɛɭɞɟɬ ɭɞɚɥɟɧ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ). Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɭɫɬɪɨɣɫɬɜɚ, ɨɛɪɚɳɚɟɬɫɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ 

db. Devices.FirstOrDefaultAsync() ɢ ɢɡɜɥɟɤɚɟɬ ɩɟɪɜɵɣ ɷɥɟɦɟɧɬ ɫ ɜɯɨɞɧɵɦ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ ɢɥɢ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ ɚɫɢɧɯɪɨɧɧɨɦ ɪɟɠɢɦɟ. 

ȼɨɡɜɪɚɳɚɟɬ ɨɛɴɟɤɬ Device. 

- ɦɟɬɨɞ ɭɞɚɥɟɧɢɹ ɤɨɦɧɚɬɵ DeleteDevice. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɚ ɜɯɨɞ 

ɩɪɢɧɢɦɚɟɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɢɳɟɬ ɭɞɚɥɹɟɦɵɣ ɨɛɴɟɤɬ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɭɞɚɥɹɟɬ 

ɟɝɨ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ db.Devices.Remove(), ɦɟɬɨɞ ɝɟɧɟɪɢɪɭɟɬ SQL-

ɜɵɪɚɠɟɧɢɟ DELETE, ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɵɡɨɜɨɦ db.SaveChangesAsync(). 

ȼɨɡɜɪɚɳɚɟɬ ɫɬɪɚɧɢɰɭ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

ScriptController – ɤɨɧɬɪɨɥɥɟɪ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ 

ɫɰɟɧɚɪɢɢ. 

- ɦɟɬɨɞ ɨɬɨɛɪɚɠɟɧɢɹ ɫɬɪɚɧɢɰɵ ɩɨ ɭɦɨɥɱɚɧɢɸ Script. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɜɨɡɜɪɚɳɚɟɬ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɫɰɟɧɚɪɢɢ 

- ɦɟɬɨɞ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɷɥɟɦɟɧɬɚ CreateScript. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɨɛɴɟɤɬ ɬɢɩɚ Script, ɬɟɦ ɫɚɦɵɦ ɩɨɡɜɨɥɹɹ ɫɨɡɞɚɬɶ ɧɨɜɵɣ 
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ɷɥɟɦɟɧɬ ɢ ɞɨɛɚɜɥɹɹ ɟɝɨ ɜ ɬɚɛɥɢɰɭ Script, ɜɨɡɜɪɚɳɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɜɫɟɯ 

ɫɰɟɧɚɪɢɟɜ. 

- ɦɟɬɨɞ ɨɬɨɛɪɚɠɟɧɢɹ ɩɨɞɪɨɛɧɨɫɬɟɣ DetailsScript. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 

ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɬɪɟɛɭɟɦɨɝɨ ɫɰɟɧɚɪɢɹ, ɜɨɡɜɪɚɳɚɟɬ ɨɛɴɟɤɬ 

Script ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɢ ɜɵɜɨɞɢɬ ɧɚ ɷɤɪɚɧ ɜɫɸ ɪɚɫɲɢɪɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, 

ɩɪɢɧɚɞɥɟɠɚɳɭɸ ɬɟɤɭɳɟɦɭ ɫɰɟɧɚɪɢɸ.  

 - ɦɟɬɨɞ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɫɰɟɧɚɪɢɹ EditScript. Ɍɚɤɢɯ ɦɟɬɨɞɨɜ ɞɜɚ, 

ɬ.ɤ. ɨɞɢɧ ɦɟɬɨɞ GET, ɚ ɜɬɨɪɨɣ – POST. GET ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɨɛɴɟɤɬɚ ɢ ɜɨɡɜɪɚɳɚɟɬ ɮɨɪɦɭ ɫ ɞɚɧɧɵɦɢ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɵɟ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ. Ɇɟɬɨɞ POST ɩɨɥɭɱɚɟɬ 

ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ ɜ ɜɢɞɟ ɨɛɴɟɤɬɚ Room ɢ ɫ ɩɨɦɨɳɶɸ ɨɛɪɚɳɟɧɢɹ ɤ 

ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ db.Scripts.Update() ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶɫɹ 

SQL-ɜɵɪɚɠɟɧɢɟ UPDATE, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɜɵɡɨɜɨɦ 

db.SaveChangesAsync(). 

- ɦɟɬɨɞ ɭɞɚɥɟɧɢɹ ɫɰɟɧɚɪɢɹ ConfirmDeleteScript. Ⱦɜɚ ɦɟɬɨɞɚ, 

ɫɨɡɞɚɧɧɵɯ ɞɥɹ ɭɞɚɥɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ ɬɟɦ, ɱɬɨ ɷɬɨ GET ɦɟɬɨɞ ɢ ɭɞɚɥɟɧɢɟ 

ɱɟɪɟɡ ɧɟɝɨ ɧɟɛɟɡɨɩɚɫɧɨ (ɦɨɠɧɨ ɧɚɩɢɫɚɬɶ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɜ ɚɞɪɟɫɧɨɣ ɫɬɪɨɤɟ 

ɢ ɷɥɟɦɟɧɬ ɛɭɞɟɬ ɭɞɚɥɟɧ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ). Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬ ɧɚ ɜɯɨɞ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɰɟɧɚɪɢɹ, ɨɛɪɚɳɚɟɬɫɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ ɦɟɬɨɞɚ 

db.Scripts.FirstOrDefaultAsync() ɢ ɢɡɜɥɟɤɚɟɬ ɩɟɪɜɵɣ ɷɥɟɦɟɧɬ ɫ ɜɯɨɞɧɵɦ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ ɢɥɢ ɡɧɚɱɟɧɢɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜ ɚɫɢɧɯɪɨɧɧɨɦ ɪɟɠɢɦɟ. 

ȼɨɡɜɪɚɳɚɟɬ ɨɛɴɟɤɬ Script. 

- ɦɟɬɨɞ ɭɞɚɥɟɧɢɹ ɤɨɦɧɚɬɵ DeleteScript. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɚ ɜɯɨɞ 

ɩɪɢɧɢɦɚɟɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɢɳɟɬ ɭɞɚɥɹɟɦɵɣ ɨɛɴɟɤɬ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɭɞɚɥɹɟɬ 

ɟɝɨ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ db.Scripts.Remove(), ɦɟɬɨɞ ɝɟɧɟɪɢɪɭɟɬ SQL-

ɜɵɪɚɠɟɧɢɟ DELETE, ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜɵɡɨɜɨɦ db.SaveChangesAsync(). 

ȼɨɡɜɪɚɳɚɟɬ ɫɬɪɚɧɢɰɭ ɩɨ ɭɦɨɥɱɚɧɢɸ. 
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- ɦɟɬɨɞ ɜɵɩɨɥɧɟɧɢɹ ɫɰɟɧɚɪɢɹ ExecuteScript. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɚ ɜɯɨɞ 

ɩɪɢɧɢɦɚɟɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɢɳɟɬ ɨɛɴɟɤɬ ɜ ɛɚɡɟ ɞɚɧɧɵɯ ɢ ɨɬɩɪɚɜɥɹɟɬ ɱɟɪɟɡ 

MQTT ɩɪɨɬɨɤɨɥ ɫɨɨɛɳɟɧɢɟ ɜ ɬɨɩɢɤ ɭɫɬɪɨɣɫɬɜɚ. ȼɨɡɜɪɚɳɚɟɬ ɨɛɴɟɤɬ Script. 

 

3.1.3  Ɋɚɡɪɚɛɨɬɤɚ ɩɪɟɞɫɬɚɜɥɟɧɢɣ 

 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ASP.NET MVC ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɧɟ ɬɨɥɶɤɨ 

ɫɬɚɧɞɚɪɬɧɵɣ ɤɨɞ HTML, ɧɨ ɢ ɬɚɤɠɟ ɜɫɬɚɜɤɢ ɤɨɞɚ ɧɚ ɹɡɵɤɟ C#. Ⱦɥɹ 

ɨɛɪɚɛɨɬɤɢ ɤɨɞɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɤɚɤ ɷɥɟɦɟɧɬɵ HTML, ɬɚɤ ɢ ɤɨɧɫɬɪɭɤɰɢɢ C#, 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɧɬɚɤɫɢɫ ɪɚɡɦɟɬɤɢ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɫɟɪɜɟɪɧɨɝɨ ɤɨɞɚ ɧɚ ɜɟɛ-

ɫɬɪɚɧɢɰɵ ɩɪɟɞɫɬɚɜɥɟɧɢɣ. 

ɉɪɢ ɜɵɡɨɜɟ ɦɟɬɨɞɚ View ɤɨɧɬɪɨɥɥɟɪ ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɪɟɧɞɟɪɢɧɝ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɧɟ ɝɟɧɟɪɢɪɭɟɬ ɪɚɡɦɟɬɤɭ HTML. Ʉɨɧɬɪɨɥɥɟɪ ɝɨɬɨɜɢɬ 

ɞɚɧɧɵɟ ɢ ɜɵɛɢɪɚɟɬ, ɤɚɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɧɚɞɨ ɜɨɡɜɪɚɬɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ 

ViewResult. Ɂɚɬɟɦ ɭɠɟ ɨɛɴɟɤɬ ViewResult ɨɛɪɚɳɚɟɬɫɹ ɤ ɦɟɯɚɧɢɡɦɭ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɥɹ ɪɟɧɞɟɪɢɧɝɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɜɵɯɨɞɧɨɣ ɨɬɜɟɬ. 

ɉɨ ɭɦɨɥɱɚɧɢɸ ɜ ASP.NET MVC Core ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɢɧ ɦɟɯɚɧɢɡɦ 

ɩɪɟɞɫɬɚɜɥɟɧɢɣ - Razor. ɐɟɥɶ Razor – ɨɩɪɟɞɟɥɢɬɶ ɩɟɪɟɯɨɞ ɨɬ ɪɚɡɦɟɬɤɢ HTML 

ɤ ɤɨɞɭ C#.  

Ʉɚɠɞɵɣ ɢɡ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɥɟɪɨɜ ɫɨɞɟɪɠɢɬ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɧɟɫɤɨɥɶɤɨ ɩɪɟɞɫɬɚɜɥɟɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɩɪɚɲɢɜɚɟɦɨɝɨ ɦɟɬɨɞɚ ɤɨɧɬɪɨɥɥɟɪɚ. 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ ɛɥɚɝɨɞɚɪɹ ɬɟɯɧɨɥɨɝɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɢɣ Razor ɦɵ ɦɨɠɟɦ ɤɨɦɛɢɧɢɪɨɜɚɬɶ ɹɡɵɤ C# ɫ ɹɡɵɤɨɦ 

ɝɢɩɟɪɬɟɤɫɬɨɜɨɣ ɪɚɡɦɟɬɤɢ HTML, ɞɢɧɚɦɢɱɟɫɤɢ ɩɟɪɟɫɬɪɚɢɜɚɬɶ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɜɵɜɨɞɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢɡ 

ɛɚɡɵ ɞɚɧɧɵɯ ɜ ɭɞɨɛɧɨɦ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜɢɞɟ [17].  

ɉɟɪɜɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫɨɡɞɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɪɨɟɤɬɨɦ – ɷɬɨ 

Index.cshtml ɜ ɬɚɤɠɟ ɫɨɡɞɚɧɧɨɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɚɩɤɟ Home. ȼ ɞɚɧɧɨɦ 
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ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ, ɨɛɴɹɫɧɹɸɳɚɹ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɪɚɛɨɬɭ ɫ ɫɢɫɬɟɦɨɣ. Ⱦɚɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɧɬɪɨɥɥɟɪɭ Home. 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɢɢ Room ɨɬɨɛɪɚɠɟɧɵ ɜɫɟ ɜɧɟɫɟɧɧɵɟ ɜ ɛɚɡɭ ɞɚɧɧɵɯ 

ɤɨɦɧɚɬɵ ɢ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɜɵ ɦɨɠɟɬɟ ɫ ɧɢɦɢ ɫɞɟɥɚɬɶ: ɢɡɦɟɧɢɬɶ ɢ ɭɞɚɥɢɬɶ 

ɤɨɦɧɚɬɭ. Ɍɚɤ ɠɟ ɦɵ ɦɨɠɟɦ ɞɨɛɚɜɢɬɶ ɤɨɦɧɚɬɭ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɧɚ ɷɬɨɣ ɠɟ 

ɫɬɪɚɧɢɰɟ. Ⱦɚɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɧɬɪɨɥɥɟɪɭ Room. ȼ ɫɜɨɸ 

ɨɱɟɪɟɞɶ, ɞɥɹ ɤɚɠɞɨɣ ɮɭɧɤɰɢɢ ɫɨɡɞɚɧɨ ɫɨɛɫɬɜɟɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ, ɞɥɹ 

ɜɵɜɨɞɚ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ – ɷɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

DetailsRoom.cshtml, ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɨɦɧɚɬɵ – EditRoom.cshtml, ɞɥɹ 

ɫɨɡɞɚɧɢɹ – CreateRoom.cshtml ɢ ɞɥɹ ɭɞɚɥɟɧɢɹ – ConfirmDeleteRoom.cshtml. 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ Device ɩɨɥɧɨɫɬɶɸ ɩɨɜɬɨɪɹɟɬ ɫɬɪɭɤɬɭɪɭ Room. ȼ 

ɩɪɟɞɫɬɚɜɥɟɧɢɢ Device ɨɬɨɛɪɚɠɟɧɵ ɜɫɟ ɜɧɟɫɟɧɧɵɟ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚ 

ɢ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɜɵ ɦɨɠɟɬɟ ɫ ɧɢɦɢ ɫɞɟɥɚɬɶ: ɢɡɦɟɧɢɬɶ ɢ ɭɞɚɥɢɬɶ 

ɭɫɬɪɨɣɫɬɜɨ. Ɍɚɤ ɠɟ ɦɵ ɦɨɠɟɦ ɞɨɛɚɜɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɧɚ ɷɬɨɣ 

ɠɟ ɫɬɪɚɧɢɰɟ. Ⱦɚɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɧɬɪɨɥɥɟɪɭ Device. ȼ 

ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɥɹ ɤɚɠɞɨɣ ɮɭɧɤɰɢɢ ɫɨɡɞɚɧɨ ɫɨɛɫɬɜɟɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ, ɞɥɹ 

ɜɵɜɨɞɚ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ – ɷɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

DetailsDevice.cshtml, ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɨɦɧɚɬɵ – EditDevice.cshtml, ɞɥɹ 

ɫɨɡɞɚɧɢɹ – CreateDevice.cshtml ɢ ɞɥɹ ɭɞɚɥɟɧɢɹ – 

ConfirmDeleteDevice.cshtml. 

Ⱥɧɚɥɨɝɢɱɧɨ ɢ ɫ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ Script, ɜ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜɫɟ 

ɮɭɧɤɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɫɰɟɧɚɪɢɹɦ. 

 

3.1.4 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 

 
ɉɪɢɥɨɠɟɧɢɟ ɞɥɹ ɫɜɹɡɢ ɚɩɩɚɪɚɬɧɨɣ ɢ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɟɣ ɪɟɚɥɢɡɭɟɬɫɹ 

ɧɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɧɨɣ ɫɢɫɬɟɦɟ NodeMCU ESP8266 ɩɪɢ ɩɨɦɨɳɢ Arduino 

IDE ɧɚ ɹɡɵɤɟ C++. ɉɪɢɥɨɠɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ: 
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ȼ ɦɟɬɨɞɟ setup ɧɚɡɧɚɱɚɸɬɫɹ ɜɫɟ ɧɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɬɚɤɢɟ ɤɚɤ: 

ɩɨɞɤɥɸɱɟɧɧɵɟ ɞɚɬɱɢɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɫɟɬɢ 

Wi-Fi ɩɪɢ ɩɨɦɨɳɢ ɮɭɧɤɰɢɢ setupWifi ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɤ MQTT ɛɪɨɤɟɪɭ. 

Ɏɭɧɤɰɢɹ setupWifi ɩɪɢɧɢɦɚɟɬ SSID ɢ ɩɚɪɨɥɶ Wi-Fi ɫɟɬɢ. 

Ɇɟɬɨɞ loop – ɨɫɧɨɜɧɨɣ ɰɢɤɥ ɩɪɨɝɪɚɦɦɵ, ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɜɵɡɨɜ 

ɮɭɧɤɰɢɣ reconnectWifi, callback, sendData. Ɏɭɧɤɰɢɹ reconnectWifi 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɟɩɨɞɤɥɸɱɟɧɢɟ ɤ ɫɟɬɢ, ɟɫɥɢ ɩɪɨɢɡɨɲɥɨ ɨɬɤɥɸɱɟɧɢɟ ɨɬ 

ɜɵɛɪɚɧɧɨɣ ɫɟɬɢ Wi-Fi, callback ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɢɟɦ ɫɨɨɛɳɟɧɢɣ ɢɡ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ MQTT ɬɨɩɢɤɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɯ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜɚɯ ɢ sendData ɜɵɩɨɥɧɹɟɬ ɨɬɩɪɚɜɤɭ ɞɚɧɧɵɯ ɫ ɞɚɬɱɢɤɨɜ ɧɚ ɫɟɪɜɟɪ ɜ 

ɮɨɪɦɚɬɟ JSON. 

 

4 Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥя 

 
ɇɚ ɝɥɚɜɧɨɣ ɫɬɪɚɧɢɰɟ ɨɬɨɛɪɚɠɟɧɵ ɩɨɞɫɤɚɡɤɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɧɬɟɪɮɟɣɫɚ, ɱɬɨ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 6.1. ɋɜɟɪɯɭ, ɧɚ 

ɩɚɧɟɥɢ ɧɚɜɢɝɚɰɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚɡɜɚɧɢɹ ɫɬɪɚɧɢɰ, ɤɥɢɤɧɭɜ ɩɨ ɤɨɬɨɪɵɦ, 

ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɪɚɛɚɬɵɜɚɸɬ 

ɨɞɧɨɢɦɟɧɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ.  

 

 

Ɋɢɫɭɧɨɤ 6.1 – ɉɪɟɞɫɬɚɜɥɟɧɢɟ Home 
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ȼɟɛ-ɢɧɬɟɪɮɟɣɫ ɬɚɤɠɟ ɨɩɬɢɦɢɡɢɪɨɜɚɧ ɢ ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɱɬɨ 

ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

 

 

Ɋɢɫɭɧɨɤ 6.2 – Ⱥɞɚɩɬɢɜɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ Home 

 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɤɨɦɧɚɬ ɜɵɝɥɹɞɢɬ ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ 6.3. ɇɚ ɞɚɧɧɨɦ 

ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɧɨɜɭɸ ɤɨɦɧɚɬɭ, ɩɨɤɚɡɚɬɶ ɩɨɞɪɨɛɧɨɫɬɢ ɨ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɦɧɚɬɚɯ, ɢɡɦɟɧɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɤɨɦɧɚɬɟ 

ɢ, ɧɚɤɨɧɟɰ, ɭɞɚɥɢɬɶ ɜɵɛɪɚɧɧɭɸ ɤɨɦɧɚɬɭ. ɋɨɡɞɚɧɢɟ ɧɨɜɨɣ ɤɨɦɧɚɬɵ 

ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɬɪɚɧɢɰɵ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɢɤɨɧɤɭ ɩɥɸɫɚ 

ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ ɧɚ ɤɚɪɬɨɱɤɟ «Ⱦɨɛɚɜɢɬɶ» ɨɬɤɪɵɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɨɬɜɟɱɚɟɬ ɡɚ ɞɨɛɚɜɥɟɧɢɟ ɧɨɜɨɣ ɤɨɦɧɚɬɵ. 

ɇɚ ɤɚɠɞɨɣ ɤɚɪɬɨɱɤɟ ɟɫɬɶ ɬɪɢ ɤɧɨɩɤɢ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɩɟɪɜɭɸ ɤɧɨɩɤɭ 

ɩɪɨɢɫɯɨɞɢɬ ɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɨɬɨɛɪɚɠɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ, 

ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ ɤ ɞɚɧɧɨɣ ɤɨɦɧɚɬɟ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɜɬɨɪɭɸ ɤɧɨɩɤɭ ɦɨɠɧɨ 

ɢɡɦɟɧɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɚɧɧɨɣ ɤɨɦɧɚɬɟ ɢ ɩɪɨɢɡɨɣɞɭɬ ɢɡɦɟɧɟɧɢɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɚɛɥɢɰɟ ɛɚɡɵ ɞɚɧɧɵɯ. ȿɫɥɢ ɧɚɠɚɬɶ ɧɚ ɩɨɫɥɟɞɧɸɸ ɤɧɨɩɤɭ, 

ɦɨɠɧɨ ɭɞɚɥɢɬɶ ɤɨɦɧɚɬɭ ɧɚɜɫɟɝɞɚ. 
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Ɋɢɫɭɧɨɤ 6.3 – ɉɪɟɞɫɬɚɜɥɟɧɢɟ Room 
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Ɉɩɬɢɦɢɡɚɰɢɹ ɩɨɞ ɦɨɛɢɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.4. 

 

 

Ɋɢɫɭɧɨɤ 6.4 – Ⱥɞɚɩɬɢɜɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ Room 

 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɜɵɝɥɹɞɢɬ ɤɚɤ ɧɚ ɪɢɫɭɧɤɟ 6.5. ɇɚ ɞɚɧɧɨɦ 

ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɧɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɨɩɪɟɞɟɥɟɧɧɭɸ ɤɨɦɧɚɬɭ, 
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ɩɨɤɚɡɚɬɶ ɩɨɞɪɨɛɧɨɫɬɢ ɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɢɡɦɟɧɢɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɭɫɬɪɨɣɫɬɜɟ ɢ, ɧɚɤɨɧɟɰ, ɭɞɚɥɢɬɶ ɜɵɛɪɚɧɧɭɸ 

ɭɫɬɪɨɣɫɬɜɨ. ɋɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

ɫɬɪɚɧɢɰɵ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɢɤɨɧɤɭ ɩɥɸɫɚ ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ ɧɚ ɤɚɪɬɨɱɤɟ 

«Ⱦɨɛɚɜɢɬɶ» ɨɬɤɪɵɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɨɬɜɟɱɚɟɬ 

ɡɚ ɞɨɛɚɜɥɟɧɢɟ ɧɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ɇɚ ɤɚɠɞɨɣ ɤɚɪɬɨɱɤɟ ɟɫɬɶ ɬɪɢ ɤɧɨɩɤɢ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɩɟɪɜɭɸ ɤɧɨɩɤɭ 

ɩɪɨɢɫɯɨɞɢɬ ɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɨɬɨɛɪɚɠɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɣ 

ɢɧɮɨɪɦɚɰɢɟɣ ɨɛ ɭɫɬɪɨɣɫɬɜɚɯ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɜɬɨɪɭɸ ɤɧɨɩɤɭ ɦɨɠɧɨ 

ɢɡɦɟɧɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢ ɩɪɨɢɡɨɣɞɭɬ ɢɡɦɟɧɟɧɢɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɚɛɥɢɰɟ ɛɚɡɵ ɞɚɧɧɵɯ. ȿɫɥɢ ɧɚɠɚɬɶ ɧɚ ɩɨɫɥɟɞɧɸɸ ɤɧɨɩɤɭ, 

ɦɨɠɧɨ ɭɞɚɥɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɧɚɜɫɟɝɞɚ.  

 

 

Ɋɢɫɭɧɨɤ 6.5 – ɉɪɟɞɫɬɚɜɥɟɧɢɟ Devices 
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Ⱥɞɚɩɬɢɜɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɬɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.6. 

 

 

Ɋɢɫɭɧɨɤ 6.6 – Ⱥɞɚɩɬɢɜɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ Devices 
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5 ɉɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɵ 

 
Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɪɚɫɲɢɪɹɟɦɨɫɬɶ ɦɨɞɭɥɟɣ. ɋ 

ɩɨɦɨɳɶɸ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɨɛɨɪɭɞɨɜɚɬɶ, ɤɚɤ ɢ ɫɨɛɫɬɜɟɧɧɵɣ ɞɨɦ, ɬɚɤ ɢ 

ɭɱɟɛɧɭɸ ɚɭɞɢɬɨɪɢɸ ɪɚɡɥɢɱɧɵɦɢ ɫɰɟɧɚɪɢɹɦɢ ɩɨɜɟɞɟɧɢɹ. Ɇɨɠɧɨ 

ɩɟɪɟɱɢɫɥɢɬɶ ɬɚɤɢɟ ɦɨɞɭɥɢ ɤɚɤ: ɦɨɞɭɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ, ɦɨɞɭɥɶ 

ɭɫɬɪɨɣɫɬɜ ɢ ɦɨɞɭɥɶ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɇɨɞɭɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 

- ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ ɬɟɩɥɨɩɨɬɟɪɶ 

ɤɨɦɧɚɬɵ ɢɥɢ ɩɨɦɟɳɟɧɢɹ; 

- ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɫ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ ɞɥɹ ɭɱɟɬɚ ɧɨɱɧɨɝɨ 

ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɯ ɩɪɨɢɡɜɨɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɞɥɹ ɫɢɫɬɟɦ 

ɨɬɨɩɥɟɧɢɹ ɢ ɬɟɩɥɨɝɨ ɩɨɥɚ; 

- ɩɨɞɞɟɪɠɚɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɥɚɠɧɨɫɬɢ ɜ ɩɨɦɟɳɟɧɢɹɯ; 

- ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɞɥɹ ɩɨɦɟɳɟɧɢɹ ɫ ɡɚɞɚɧɧɨɣ 

ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ. 

Ɇɨɞɭɥɶ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɭɫɬɪɨɣɫɬɜɚ, ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 

- ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚɦɢ; 

- ɡɚɩɭɫɤ ɢ ɜɤɥɸɱɟɧɢɟ ɡɚɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨ ɬɚɣɦɟɪɭ. 

Ɇɨɞɭɥɶ ɨɫɜɟɳɟɧɢɹ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 

- ɭɞɚɥɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɨɫɜɟɳɟɧɢɟɦ ɩɨɦɟɳɟɧɢɹ; 

- ɭɥɢɱɧɨɟ ɨɫɜɟɳɟɧɢɟ ɧɨɱɶɸ ɢɥɢ ɨɫɜɟɳɟɧɢɟ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, 

ɧɚɫɬɪɨɟɧɧɨɟ ɧɚ ɞɚɬɱɢɤ ɞɜɢɠɟɧɢɹ. 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɠɚɥɸɡɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɨɫɜɟɳɟɧɢɹ; 

Ɇɨɞɭɥɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ: 

- ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɜ ɤɪɢɬɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ; 

- ɫɪɚɛɚɬɵɜɚɧɢɟ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɪɢ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɦ 

ɩɪɨɧɢɤɧɨɜɟɧɢɢ ɜ ɩɨɦɟɳɟɧɢɟ ɢɥɢ ɩɪɢ ɞɪɭɝɢɯ ɤɪɢɬɢɱɟɫɤɢɯ ɫɢɬɭɚɰɢɹɯ; 
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- ɭɫɬɚɧɨɜɤɚ ɞɚɬɱɢɤɚ ɡɚɬɨɩɥɟɧɢɹ ɧɚ ɩɨɥɭ ɞɥɹ ɫɢɝɧɚɥɢɡɢɪɨɜɚɧɢɹ ɨ 

ɤɪɢɬɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ; 

- ɞɚɬɱɢɤɢ ɡɚɤɪɵɬɢɹ ɞɜɟɪɟɣ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ; 

- ɩɨɞɞɟɪɠɚɧɢɟ ɧɨɪɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɩɚɫɧɵɯ ɞɥɹ ɱɟɥɨɜɟɤɚ ɝɚɡɨɜ 

ɜ ɜɨɡɞɭɯɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɢ ɧɟ 

ɨɝɪɚɧɢɱɟɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɨɛɥɚɫɬɟɣ ɩɪɢɦɟɧɟɧɢɣ. ȼɞɨɛɚɜɨɤ ɤ ɷɬɨɦɭ, 

ɦɨɠɧɨ ɩɪɢɞɭɦɚɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɰɟɧɚɪɢɟɜ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ 

ɞɚɬɱɢɤɨɜ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɫɟɪɜɟɪɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ 

ɪɚɫɫɦɨɬɪɟɧɵ ɮɚɛɪɢɱɧɵɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɧɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɛɵɥ 

ɜɵɞɟɥɟɧ ɨɛɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ.  

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢ ɪɚɡɪɚɛɨɬɚɧɵ 

ɫɢɫɬɟɦɧɵɟ ɦɨɞɭɥɢ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɭɩɪɚɜɥɹɸɳɟɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɫ ɫɟɪɜɟɪɨɦ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɫɟɪɜɟɪɨɦ. ȼ 

ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ 

ɪɟɚɥɢɡɚɰɢɢ, ɪɚɡɪɚɛɨɬɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɫɢɫɬɟɦɟ. 

ɉɨɞɜɨɞɹ ɢɬɨɝɢ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɪɨɟɤɬ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ 

ɡɚɦɟɧɚ ɝɨɬɨɜɵɦ ɫɢɫɬɟɦɚɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɭ ɜɚɫ ɟɫɬɶ 

ɨɬɥɚɞɨɱɧɚɹ ɩɥɚɬɚ NodeMCU ESP8266, ɧɭɠɧɵɟ ɞɚɬɱɢɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ. 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɛɥɚɞɚɟɬ ɦɨɞɭɥɶɧɨɫɬɶɸ ɢ ɪɚɫɲɢɪɹɟɦɨɫɬɶɸ, ɬ.ɟ. ɟɟ 

ɦɨɠɧɨ ɞɨɩɨɥɧɹɬɶ ɢ ɭɥɭɱɲɚɬɶ ɜ ɛɭɞɭɳɟɦ. 
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