
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

«Ɋɨɛɨɬɨɬɟɯɧɢɤɚ ɢ ɬɟɯɧɢɱɟɫɤɚɹ ɤɢɛɟɪɧɟɬɢɤɚ» 

 

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

_________   Ⱥ.ɇ. ɋɨɱɧɟɜ 

     ɩɨɞɩɢɫɶ 

« _____»      ________2019ɝ. 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

 

ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 15.03.06 «Ɇɟɯɚɬɪɨɧɢɤɚ ɢ ɪɨɛɨɬɨɬɟɯɧɢɤɚ» 

 

«Ɋɚɡɪɚɛɨɬɤɚ ɩɨɞɜɢɠɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ» 

 

 

 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ  _________     ________________          ɘ.Ƚ. Ƚɨɥɵɯ 

                                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ          ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ 

ȼɵɩɭɫɤɧɢɤ   _________                             ɇ.Ⱥ. Ɍɪɟɦɚɫɨɜ 

                                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ 

ɇɨɪɦɨɤɨɧɬɪɨɥёɪ  ________                           ȼ.ɇ. Ʉɭɥɢɤɨɜɚ 

                                                         ɩɨɞɩɢɫɶ, ɞɚɬɚ           

 

Ʉɪɚɫɧɨɹɪɫɤ 2019 



 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

2 
ȻɊ – 15.03.06 ɉɁ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɂɇɋɌɂɌɍɌ 
Ʉɚɮɟɞɪɚ: «Ɋɨɛɨɬɨɬɟɯɧɢɤɚ ɢ ɬɟɯɧɢɱɟɫɤɚɹ ɤɢɛɟɪɧɟɬɢɤɚ» 

 

ɍɌȼȿɊɀȾȺɘ                      

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

______  Ⱥ.ɇ. ɋɨɱɧɟɜ 

 ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

« _____»   ________  20 ___ ɝ. 
 

ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ 
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ɋɬɭɞɟɧɬɭ Ɍɪɟɦɚɫɨɜɭ ɇɢɤɢɬɟ Ⱥɧɞɪɟɟɜɢɱɭ  

Ƚɪɭɩɩɚ Ɏɗ15-08Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 15.03.06 (Ɇɟɯɚɬɪɨɧɢɤɚ ɢ 

ɪɨɛɨɬɨɬɟɯɧɢɤɚ)                                                                  

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «Ɋɚɡɪɚɛɨɬɤɚ ɩɨɞɜɢɠɧɨɣ 

ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 19632/ɋ ɨɬ 28.12.2018 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ƚɨɥɵɯ ɘ.Ƚ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ., ɞɨɰ. ɤɚɮ. ɊɢɌɄ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ:  

ɉɚɪɚɦɟɬɪɵ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ, ɞɚɬɱɢɤɢ ɝɚɡɚ MQ-2 ɢ MQ-7, ɞɚɬɱɢɤ ɚɷɪɨɡɨɥɟɣ 

Sharp GP2Y1010AU0F, ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ DHT11, ɞɚɬɱɢɤ 

ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ BMP180. Ɋɟɲɚɟɦɚɹ ɡɚɞɚɱɚ – ɪɚɡɪɚɛɨɬɤɚ ɦɨɛɢɥɶɧɨɣ 

ɩɥɚɬɮɨɪɦɵ ɫ ɢɡɦɟɪɟɧɢɟɦ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜɨɡɞɭɯɚ.  

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ. 
Ƚɥɚɜɚ 1. Ɉɩɢɫɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɟɣ ɢ ɝɚɡɨɜ, ɜɵɛɨɪ 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 
Ƚɥɚɜɚ 2. Ⱥɪɯɢɬɟɤɬɭɪɚ ɦɨɛɢɥɶɧɨɝɨ ɦɨɞɭɥɹ. 
Ƚɥɚɜɚ 3. Ɋɚɡɪɚɛɨɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɢ ɚɥɝɨɪɢɬɦɨɜ. 
Ƚɥɚɜɚ 4. ɂɫɩɵɬɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɦɨɞɭɥɹ. 
Ƚɥɚɜɚ 5. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ. 
Ƚɥɚɜɚ 6. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
Ʌɢɫɬ 1. ȼɧɟɲɧɢɣ ɜɢɞ ɦɨɛɢɥɶɧɨɝɨ ɦɨɞɭɥɹ. 
Ʌɢɫɬ 2. Ⱦɚɬɱɢɤɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ. 
Ʌɢɫɬ 3. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ. 
Ʌɢɫɬ 4. ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɦɨɬɨɪɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɤ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɭ. 
Ʌɢɫɬ 5. Ⱥɥɝɨɪɢɬɦɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɦɨɞɭɥɹ. 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                            _______________ Ƚɨɥɵɯ ɘ.Ƚ. 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ        _______________  Ɍɪɟɦɚɫɨɜ ɇ.Ⱥ. 

 « ___ » __________ 2019 ɝ. 
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Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 
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5 
ȻɊ – 15.03.06 ɉɁ 

ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɩɨɞɜɢɠɧɨɣ 

ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ» ɫɨɞɟɪɠɢɬ 96 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 3 

ɩɪɢɥɨɠɟɧɢɣ, 23 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɆɈȻɂɅɖɇɕɃ ɊɈȻɈɌ, ɂɁɆȿɊɂɌȿɅɖɇɕɃ ȻɅɈɄ, ȻȿɋɉɊɈȼɈȾɇȺə 

ɋȼəɁɖ, ɋɂɋɌȿɆȺ ɍɉɊȺȼɅȿɇɂə, ɂɁɆȿɊȿɇɂȿ ɄɈɇɐȿɇɌɊȺɐɂɃ. 

ɐɟɥɢ ɩɪɨɟɤɬɚ: 

 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɚɪɚɦɟɬɪɨɜ ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɟɣ ɢ ɝɚɡɨɜ; 

 ɜɵɛɪɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɛɟɫɩɪɨɜɨɞɧɭɸ ɫɜɹɡɶ; 

 ɜɵɛɪɚɬɶ ɦɨɛɢɥɶɧɭɸ ɩɥɚɬɮɨɪɦɭ ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɨɣ. 

 

ȼ ɯɨɞɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɚɪɚɦɟɬɪɨɜ 

ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɟɣ ɢ ɝɚɡɨɜ, ɜɵɛɪɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɪɚɡɪɚɛɨɬɚɧɵ 

ɦɨɛɢɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ.  
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ȼȼȿȾȿɇɂȿ 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɲɢɪɨɤɢɣ ɩɟɪɟɱɟɧɶ 

ɩɪɢɛɨɪɨɜ. ȼ ɛɵɬɨɜɨɣ ɫɮɟɪɟ ɞɨɦɨɜɥɚɞɟɥɶɰɵ ɨɛɵɱɧɨ ɨɛɯɨɞɹɬɫɹ ɬɪɚɞɢɰɢɨɧɧɵɦɢ 

ɬɟɪɦɨɦɟɬɪɚɦɢ, ɚ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɫɪɟɞɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɱ ɦɨɝɭɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɢ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɬɚɧɰɢɢ. ɇɨ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɫɥɨɣɤɚ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɟ ɩɪɨɫɬɨ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 

ɡɚɦɟɪɚ, ɧɨ ɢ ɧɚ ɞɚɥɶɧɟɣɲɭɸ ɨɛɪɚɛɨɬɤɭ, ɪɟɝɢɫɬɪɚɰɢɸ ɢ ɞɨɤɭɦɟɧɬɚɥɶɧɨɟ 

ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ. Ʉ ɬɚɤɢɦ ɚɩɩɚɪɚɬɚɦ ɨɬɧɨɫɹɬɫɹ ɥɨɝɝɟɪɵ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɮɢɤɫɢɪɨɜɚɬɶ ɢ ɞɪɭɝɢɟ ɩɨɤɚɡɚɬɟɥɢ – ɧɚɩɪɢɦɟɪ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɥɚɠɧɨɫɬɢ ɢ ɭɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ.  

ɉɪɢɛɨɪɵ ɬɚɤɨɝɨ ɬɢɩɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɡɧɵɯ ɨɬɪɚɫɥɹɯ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɬɨɱɧɚɹ 

ɪɟɝɢɫɬɪɚɰɢɹ ɦɢɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɢɯ 

ɢɡɦɟɧɟɧɢɣ. Ɉɛɵɱɧɨ ɬɚɤɢɟ ɡɚɞɚɱɢ ɫɬɨɹɬ ɩɟɪɟɞ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɤɨɬɨɪɵɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɯɪɚɧɟɧɢɟ ɢɥɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɩɪɨɞɭɤɰɢɢ, ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɤ 

ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɜɥɚɠɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɷɬɨ ɦɨɝɭɬ ɛɵɬɶ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ 

ɤɨɦɩɚɧɢɢ, ɨɛɴɟɤɬɵ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ ɢ ɞɪ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɡɚɧɢɦɚɸɳɢɯɫɹ ɩɬɢɰɟɜɨɞɫɬɜɨɦ, ɬɚɤɚɹ ɬɟɯɧɢɤɚ ɩɨɡɜɨɥɹɟɬ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɤɥɢɦɚɬɚ ɜ ɢɧɤɭɛɚɬɨɪɚɯ. ȼ ɫɨɫɬɚɜɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɥɢɧɢɣ ɜɚɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɛɚɥɚɧɫ ɞɥɹ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɨɛɪɚɛɨɬɤɟ 

ɫɵɪɶɹ, ɚ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɮɢɤɫɢɪɭɸɬ ɝɥɨɛɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɩɪɢɦɟɧɹɹ ɬɟ ɠɟ ɪɟɝɢɫɬɪɚɬɨɪɵ ɬɟɦɩɟɪɚɬɭɪɵ. 
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1 Ɉɩɢɫɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɟɣ ɢ ɝɚɡɨɜ, ɜɵɛɨɪ 

ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜяɡɢ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢя 

 

Ⱥɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɜɚɠɧɨɣ ɠɢɡɧɟɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɨɣ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɝɚɡɨɜ ɢ ɚɷɪɨɡɨɥɟɣ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ 

ɚɬɦɨɫɮɟɪɵ, ɫɥɨɠɢɜɲɭɸɫɹ ɜ ɯɨɞɟ ɷɜɨɥɸɰɢɢ Ɂɟɦɥɢ, ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɢ 

ɧɚɯɨɞɹɳɭɸɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɠɢɥɵɯ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɢɧɵɯ ɩɨɦɟɳɟɧɢɣ. 

 

1.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɨɥɨɝɢɟɣ 

 

ɍɱɟɧɵɟ ɩɪɨɜɟɥɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɞɬɜɟɪɞɢɥɢ 

ɜɡɚɢɦɨɫɜɹɡɶ ɡɚɛɨɥɟɜɚɧɢɣ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɵ. Ʉɚɠɞɵɣ ɞɟɧɶ ɜ ɧɟɟ 

ɜɵɛɪɚɫɵɜɚɸɬ ɫɦɟɫɢ ɪɚɡɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ. ȼɩɟɪɜɵɟ ɩɚɝɭɛɧɨɟ ɜɥɢɹɧɢɟ 

ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɜ Ʌɨɧɞɨɧɟ ɜ 1952 

ɝɨɞɭ. 

ɇɚ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɜɥɢɹɟɬ ɩɨ-ɪɚɡɧɨɦɭ. ɍɱɢɬɵɜɚɸɬɫɹ 

ɬɚɤɢɟ ɮɚɤɬɨɪɵ ɤɚɤ ɜɨɡɪɚɫɬ, ɟɦɤɨɫɬɶ ɥɟɝɤɢɯ, ɫɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ ɢ ɜɪɟɦɹ, 

ɩɪɨɜɟɞɟɧɧɨɟ ɜ ɞɚɧɧɨɣ ɫɪɟɞɟ.  Ȼɨɥɶɲɢɟ ɱɚɫɬɢɰɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɟɝɚɬɢɜɧɨ 

ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɜɟɪɯɧɢɟ ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ, ɚ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ, 

ɜɵɛɪɚɫɵɜɚɟɦɵɟ ɜ ɜɨɡɞɭɯ, ɫɬɪɟɦɢɬɟɥɶɧɨ ɩɨɪɚɠɚɸɬ ɥɟɝɤɢɟ, ɬɚɤ ɤɚɤ ɩɪɨɧɢɤɚɸɬ ɜ 

ɚɥɶɜɟɨɥɵ ɢ ɦɚɥɵɟ ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ. Ɉɧɢ ɧɟɨɛɪɚɬɢɦɨ ɩɨɜɪɟɠɞɚɸɬ ɢɯ. Ɍɚɤɠɟ 

ɨɬɥɢɱɢɬɟɥɶɧɚɹ ɱɟɪɬɚ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ 

ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɜɨɡɞɭɯɟ ɢ ɩɟɪɟɧɨɫɢɬɶɫɹ ɧɚ 

ɞɥɢɬɟɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɩɨɩɚɞɚɸɬ ɜ ɤɪɨɜɶ ɢ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ 

ɧɚ ɫɟɪɞɰɟ.  

 ȼ ɝɨɪɨɞɚɯ ɜɫɥɟɞɫɬɜɢɟ ɩɨɫɬɨɹɧɧɨ ɭɜɟɥɢɱɢɜɚɸɳɟɝɨɫɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ 

ɧɟɭɤɥɨɧɧɨ ɪɚɫɬɟɬ ɱɢɫɥɨ ɛɨɥɶɧɵɯ, ɫɬɪɚɞɚɸɳɢɯ ɬɚɤɢɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ, ɤɚɤ 

ɯɪɨɧɢɱɟɫɤɢɣ ɛɪɨɧɯɢɬ, ɷɦɮɢɡɟɦɚ ɥɟɝɤɢɯ, ɪɚɡɥɢɱɧɵɟ ɚɥɥɟɪɝɢɱɟɫɤɢɟ ɡɚɛɨɥɟɜɚɧɢɹ ɢ 
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ɪɚɤ ɥɟɝɤɢɯ. ȼ Ʉɪɚɫɧɨɹɪɫɤɟ ɭɪɨɜɟɧɶ ɜɩɟɪɜɵɟ ɜɵɹɜɥɟɧɧɨɝɨ ɪɚɤɚ, «ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» (ɫɥɭɱɚɟɜ ɧɚ 100 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ) 

ɩɨɜɵɫɢɥɫɹ ɫ 372,5 ɜ 2014 ɝɨɞɭ ɞɨ 400,2 ɜ 2015 ɝɨɞɭ. Ɋɨɫɬ ɛɨɥɟɡɧɟɣ ɫɢɫɬɟɦɵ 

ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ (ɫɥɭɱɚɟɜ ɧɚ 1 ɬɵɫ.) ɡɚ ɝɨɞ — ɫ 32,1 ɞɨ 34,4. Ȼɨɥɟɡɧɟɣ 

ɷɧɞɨɤɪɢɧɧɨɣ ɫɢɫɬɟɦɵ (ɧɚ 1 ɬɵɫ. ɱɟɥɨɜɟɤ) ɫ 14,4 ɞɨ 16,3, ɚ ɭ ɞɟɬɟɣ ɞɨ 14 ɥɟɬ – ɫ 

17,2 ɞɨ 19,4.  

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɨɡɞɭɯɚ ɢɦɟɟɬ ɬɚɤɭɸ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɧɚɲɟ 

ɜɪɟɦɹ. 

 

1.2 ɉɚɪɚɦɟɬɪɵ ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɟɣ 

 

Ⱥɷɪɨɡɨɥɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɜɟɪɞɵɟ ɢ ɠɢɞɤɢɟ ɱɚɫɬɢɰɵ, ɤɨɬɨɪɵɟ 

ɧɚɯɨɞɹɬɫɹ ɜ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ. Ⱥɷɪɨɡɨɥɢ 

ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ, ɬɚɤ ɢ ɜ ɬɪɨɩɨɫɮɟɪɟ ɢ ɫɬɪɚɬɨɫɮɟɪɟ. ȼɪɟɦɹ 

ɠɢɡɧɢ ɱɚɫɬɢɰ ɪɚɡɥɢɱɧɨ. ɑɚɫɬɢɰɵ ɦɨɝɭɬ ɩɨɩɚɫɬɶ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɝɨɬɨɜɨɦ ɜɢɞɟ, ɧɨ ɜ 

ɨɫɧɨɜɧɨɦ ɨɧɢ ɩɨɥɭɱɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɦɟɠɞɭ 

ɝɚɡɨɨɛɪɚɡɧɵɦɢ, ɠɢɞɤɢɦɢ ɢ ɬɜɟɪɞɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɜɤɥɸɱɚɹ ɩɚɪɵ ɜɨɞɵ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ ɪɚɡɞɟɥɹɸɬ ɬɪɢ ɤɥɚɫɫɚ ɚɷɪɨɡɨɥɟɣ: 

ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɟ, ɫɪɟɞɧɟɞɢɫɩɟɪɫɧɵɟ ɢ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɟ. ɑɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ ɨɬ 

0.001 ɦɤɦ ɞɨ 0.1 ɦɤɦ ɨɬɧɨɫɢɬɫɹ ɤ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɦ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɧɚɯɨɞɢɬɫɹ ɜ 

ɚɬɦɨɫɮɟɪɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ. ɑɟɥɨɜɟɱɟɫɤɢɣ ɝɥɚɡ ɦɨɠɟɬ ɜɨɫɩɪɢɧɢɦɚɬɶ ɱɚɫɬɢɰɵ, 

ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 10 ɦɤɦ, ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ ɤ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɦ ɫɢɫɬɟɦɚɦ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɬɚɤɢɯ ɱɚɫɬɢɰ ɜ ɜɨɡɞɭɯɟ ɢɫɱɢɫɥɹɟɬɫɹ ɦɢɧɭɬɚɦɢ ɢ 

ɞɚɠɟ ɫɟɤɭɧɞɚɦɢ. Ɇɟɠɞɭ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɦɢ ɢ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɦɢ ɧɚɯɨɞɹɬɫɹ 

ɫɪɟɞɧɟɞɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ, ɫ ɪɚɡɦɟɪɨɦ ɨɬ 0.1 ɞɨ 10 ɦɤɦ, ɬɚɤɢɟ ɱɚɫɬɢɰɵ ɫɩɨɫɨɛɧɵ 

ɱɚɫɚɦɢ ɜɢɫɟɬɶ ɜ ɜɨɡɞɭɯɟ. Ɉɫɧɨɜɧɨɣ ɜɤɥɚɞ ɜ ɦɚɫɫɨɜɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɚɬɦɨɫɮɟɪɧɵɯ 

ɚɷɪɨɡɨɥɟɣ ɜɧɨɫɹɬ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɟ ɢ ɫɪɟɞɧɟɞɢɫɩɟɪɫɧɵɟ ɫɢɫɬɟɦɵ. ɉɨɦɢɦɨ 
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ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ ɨɱɟɧɶ ɜɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɚɷɪɨɡɨɥɶɧɵɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ, ɬ.ɟ. ɱɢɫɥɨ ɱɚɫɬɢɰ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ     .  
1.3 ɂɫɬɨɱɧɢɤɢ ɨɛɪɚɡɨɜɚɧɢɣ ɚɷɪɨɡɨɥɟɣ 

 

Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɷɪɨɡɨɥɟɣ ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɩɪɢɪɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ. ȼ ɫɪɟɞɧɟɦ ɩɨɱɜɵ ɢ ɪɚɫɬɢɬɟɥɶɧɵɣ ɦɢɪ ɞɚɸɬ ɫɜɵɲɟ 40%, 

ɜɨɞɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 10% - 20% ɜɫɟɯ ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɟɣ. ɉɨ ɫɬɚɬɢɫɬɢɤɟ, 

ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɬɢɰ, ɟɠɟɝɨɞɧɨ ɩɨɩɚɞɚɸɳɢɯ ɜ ɜɨɡɞɭɲɧɵɣ ɛɚɫɫɟɣɧ Ɂɟɦɥɢ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɞɨɫɬɢɝɚɟɬ ɨɤɨɥɨ 1 ɦɥɪɞ. ɬ. ȼ ɝɨɞ, ɱɬɨ 

ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ ɜɫɟɣ ɦɚɫɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɱɚɫɬɢɰ 

ɪɚɡɥɢɱɟɧ, ɷɬɨ ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ – ɩɟɫɨɤ, ɬɨɤɫɢɱɧɵɟ ɦɟɬɚɥɥɵ, ɩɟɫɬɢɰɢɞɵ, 

ɭɝɥɟɜɨɞɨɪɨɞɵ ɢ ɞɪ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɚɧɬɪɨɩɨɝɟɧɧɵɣ ɜɤɥɚɞ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 

ɫɭɥɶɮɚɬɵ. Ɉɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɚɷɪɨɡɨɥɟɣ – ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ. 

ɗɧɟɪɝɟɬɢɤɚ ɢ ɬɪɚɧɫɩɨɪɬ ɞɚɸɬ 2/3 ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɚɷɪɨɡɨɥɟɣ. 

ɋɪɟɞɢ ɩɪɨɱɢɯ ɢɫɬɨɱɧɢɤɨɜ ɚɷɪɨɡɨɥɟɣ – ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ ɩɪɟɞɩɪɢɹɬɢɹ, 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 

1.4 ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɚɷɪɨɡɨɥɟɣ 

 

Ⱥɬɦɨɫɮɟɪɧɵɣ ɚɷɪɨɡɨɥɶ ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɫɥɨɠɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɯɢɦɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ȼɫɥɟɞɫɬɜɢɟ ɫɥɨɠɧɨɫɬɢ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɨɬɤɨɝɨ ɜɪɟɦɟɧɢ ɠɢɡɧɢ ɚɷɪɨɡɨɥɹ ɟɝɨ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ 

ɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɱɟɧɶ ɢɡɦɟɧɱɢɜɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɚɜɚ ɢɥɢ 

ɢɫɬɨɱɧɢɤɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɩɪɢɪɨɞɧɨɝɨ ɚɷɪɨɡɨɥɹ: ɩɪɨɞɭɤɬɵ 

ɢɫɩɚɪɟɧɢɹ ɦɨɪɫɤɢɯ ɛɪɵɡɝ: ɩɨɞɧɹɬɚɹ ɜɟɬɪɨɦ ɜ ɚɬɦɨɫɮɟɪɭ ɦɢɧɟɪɚɥɶɧɚɹ ɩɵɥɶ; 

ɜɭɥɤɚɧɢɱɟɫɤɢɣ ɚɷɪɨɡɨɥɶ (ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɛɪɨɲɟɧɧɵɣ ɜ ɚɬɦɨɫɮɟɪɭ, ɬɚɤ ɢ 

ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɡɚ ɫɱɟɬ ɝɚɡɨɮɚɡɧɵɯ ɪɟɚɤɰɢɣ); ɱɚɫɬɢɰɵ ɛɢɨɝɟɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 

(ɜɵɛɪɨɲɟɧɧɵɟ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɞɟɧɫɚɰɢɢ ɥɟɬɭɱɢɯ 
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ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɬɟɪɩɟɧɨɜ, ɚ ɬɚɤɠɟ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ 

ɦɟɠɞɭ ɷɬɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ); ɞɵɦɵ ɨɬ ɫɠɢɝɚɧɢɹ; ɩɪɨɞɭɤɬɵ ɩɪɢɪɨɞɧɵɯ 

ɝɚɡɨɮɚɡɧɵɯ ɪɟɚɤɰɢɣ (ɧɚɩɪɢɦɟɪ,  ɫɭɥɶɮɚɬɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɡɚ ɫɱɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɨɣ 

ɫɟɪɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɟɚɧɚ).  

 Ȼɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɧɭɠɧɨ ɭɞɟɥɹɬɶ ɝɚɡɨɮɚɡɧɵɦ ɪɟɚɤɰɢɹ ɨɛɪɚɡɨɜɚɧɢɹ 

ɚɷɪɨɡɨɥɹ: ɨɞɧɨɪɨɞɧɚɹ ɝɨɦɨɦɨɥɟɤɭɥɹɪɧɚɹ ɧɭɤɥɟɚɰɢɹ (ɨɛɪɚɡɨɜɚɧɢɟ ɧɨɜɵɯ 

ɭɫɬɨɣɱɢɜɵɯ ɠɢɞɤɢɯ ɢɥɢ ɬɜɟɪɞɵɯ ɦɟɥɶɱɚɣɲɢɯ ɱɚɫɬɢɰ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ ɩɪɢ 

ɧɚɥɢɱɢɢ ɨɞɧɨɝɨ ɝɚɡɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɚ); ɨɞɧɨɪɨɞɧɚɹ ɝɟɬɟɪɨɦɨɥɟɤɭɥɹɪɧɚɹ 

ɧɭɤɥɟɚɰɢɹ (ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɨɰɟɫɫ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɝɚɡɨɜ); 

ɝɟɬɟɪɨɝɟɧɧɚɹ ɝɟɬɟɪɨɦɨɥɟɤɭɥɹɪɧɚɹ ɤɨɧɞɟɧɫɚɰɢɹ (ɪɨɫɬ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɱɚɫɬɢɰ 

ɡɚ ɫɱɟɬ ɚɞɫɨɪɛɰɢɢ ɝɚɡɚ). ɂɫɤɥɸɱɢɬɟɥɶɧɨ ɫɥɨɠɧɵ ɢ ɩɨɤɚ ɟɳɟ ɩɥɨɯɨ ɢɡɭɱɟɧɵ 

ɮɨɬɨɯɢɦɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ, ɤɨɬɨɪɵɟ ɨɬɜɟɬɫɬɜɟɧɧɵ ɡɚ 

ɩɟɪɜɨɧɚɱɚɥɶɧɭɸ ɬɪɚɧɫɮɨɪɦɚɰɢɸ «ɜɵɫɨɤɨɝɨ ɥɟɬɭɱɟɝɨ» ɝɚɡɚ ɜ ɝɚɡɨɜɵɣ ɤɨɦɩɨɧɟɧɬ, 

ɹɜɥɹɸɳɢɣɫɹ ɢɫɯɨɞɧɵɦ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɚɷɪɨɡɨɥɹ. ɉɨ-ɜɢɞɢɦɨɦɭ, ɧɚɢɛɨɥɟɟ 

ɫɭɳɟɫɬɜɟɧɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: ɪɟɚɤɰɢɢ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɫ ɪɚɞɢɤɚɥɚɦɢ 

ɝɢɞɪɨɤɫɢɥɚ, ɤɨɬɨɪɵɟ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ ɩɪɢɜɨɞɹɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɦɨɥɟɤɭɥ ɫɟɪɧɨɣ 

ɤɢɫɥɨɬɵ ɢ ɫɟɪɧɨɤɢɫɥɨɬɧɨɝɨ ɚɷɪɨɡɨɥɹ; ɪɟɚɤɰɢɢ ɧɟɦɟɬɚɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɫ ɨɡɨɧɨɦ ɢ ɪɚɞɢɤɚɥɚɦɢ ɝɢɞɪɨɤɫɢɥɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɥɶɞɟɝɢɞɨɜ, 

ɫɩɢɪɬɨɜ, ɤɚɪɛɨɤɫɢɥɶɧɵɯ ɢ ɞɢɤɚɪɛɨɤɫɢɥɶɧɵɯ ɤɢɫɥɨ (ɤɚɤ ɩɪɚɜɢɥɨ, ɜɬɨɪɢɱɧɵɟ 

ɩɪɨɞɭɤɬɵ ɷɬɢɯ ɪɟɚɤɰɢɣ ɜɫɬɭɩɚɸɬ ɜ ɪɟɚɤɰɢɸ ɫ ɨɤɫɢɞɚɦɢ ɚɡɨɬɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɨɛɪɚɡɨɜɚɧɢɸ ɨɪɝɚɧɢɱɟɫɤɢɯ ɧɢɬɪɚɬɨɜ). Ɉɱɟɧɶ ɜɚɠɧɭɸ ɪɨɥɶ  ɜ ɯɢɦɢɢ ɚɬɦɨɫɮɟɪɵ 

ɢɝɪɚɸɬ ɨɡɨɧ ɢ ɪɚɞɢɤɚɥɵ ɝɢɞɪɨɤɫɢɥɚ(   ɢ    ), ɤɨɬɨɪɵɟ ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ 

ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤɬɚɦɢ ɮɨɬɨɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ (ɢɦɟɧɧɨ ɩɨɷɬɨɦɭ ɩɪɨɰɟɫɫɵ 

ɝɚɡɨɮɚɡɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɱɚɫɬɢɰ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɨɛɵɱɧɨ ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɧɵɦ 

ɫɭɬɨɱɧɵɦ ɯɨɞɨɦ).  

 

1.5 ɂɡɦɟɪɟɧɢɟ ɚɷɪɨɡɨɥɟɣ PM 2.5 ɢ PM10 
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PM10 ɷɬɨ ɱɚɫɬɢɰɵ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɟɳɟɫɬɜɚ ɞɢɚɦɟɬɪɨɦ ɨɬ 10 ɦɢɤɪɨɦɟɬɪɚ 

(ɦɤɦ) ɢ ɦɟɧɶɲɟ, PM2.5 ɷɬɨ ɱɚɫɬɢɰɵ ɜɟɳɟɫɬɜɚ ɞɢɚɦɟɬɪɨɦ 2.5 ɦɤɦ ɢ ɦɟɧɟɟ. ȼ 

ɰɟɥɨɦ, PM2.5 ɦɨɠɧɨ ɨɩɢɫɚɬɶ ɤɚɤ ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ, 

ɬɨɥɳɢɧɚ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɜɨɥɨɫɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 100 ɦɤɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ 

ɫɟɱɟɧɢɢ ɜɨɥɨɫɚ ɦɨɠɧɨ ɪɚɫɩɨɥɨɠɢɬɶ ɩɪɢɦɟɪɧɨ 40 ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ. 

ɑɚɫɬɢɰɵ ɷɬɨɝɨ ɪɚɡɦɟɪɚ ɫɨɫɬɚɜɥɹɸɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɩɵɥɢ ɢ ɩɨɩɚɞɚɸɬ 

ɝɥɭɛɨɤɨ ɜ ɥɟɝɤɢɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɛɨɥɟɟ ɤɪɭɩɧɵɯ ɱɚɫɬɢɰ, ɤɨɬɨɪɵɟ ɩɨɩɚɞɚɸɬ ɜ ɧɨɫ, ɜ 

ɪɨɬ ɢɥɢ ɜ ɝɨɪɥɨ. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɦɟɥɤɨɣ ɩɵɥɢ, ɩɪɢɫɭɬɫɬɜɭɸɳɟɣ ɜ ɚɬɦɨɫɮɟɪɟ ɤɪɭɩɧɵɯ 

ɝɨɪɨɞɨɜ, ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɧɵɦ ɢ ɡɚɜɢɫɢɬ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ 

ɛɥɢɡɨɫɬɶ ɞɨɪɨɝ, ɫɬɪɨɣɤɢ, ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ. 

Ɏɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɜɥɢɹɬɶ ɧɚ ɷɮɮɟɤɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 

ɬɨɧɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɜɤɥɸɱɚɸɬ:  

- ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɱɚɫɬɢɰ; 

- ɦɚɫɫɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜ ɜɨɡɞɭɯɟ ɱɚɫɬɢɰ; 

- ɪɚɡɦɟɪ ɱɚɫɬɢɰ (ɱɟɦ ɦɟɧɶɲɟ ɱɚɫɬɢɰɚ, ɬɟɦ ɛɨɥɶɲɟ ɜɟɪɨɹɬɧɨɫɬɶ, ɱɬɨ ɨɧɚ ɩɨɩɚɞɟɬ ɜ 

ɥɟɝɤɢɟ); 

- ɜɪɟɦɹ ɜɨɡɞɟɣɫɬɜɢɹ (ɤɨɪɨɬɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɢɥɢ ɞɥɢɬɟɥɶɧɨɟ, ɢɧɨɝɞɚ ɝɨɞɵ). 

ȼɫɟɦɢɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɫɱɢɬɚɟɬ ɱɚɫɬɢɰɵ ɩɵɥɢ ɜ ɜɨɡɞɭɯɟ 

ɨɞɧɨɣ ɢɡ ɫɟɪɶɟɡɧɟɣɲɢɯ ɨɩɚɫɧɨɫɬɟɣ ɢ ɩɪɢɱɢɧ ɦɧɨɠɟɫɬɜɚ ɡɚɛɨɥɟɜɚɧɢɣ 

ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɟɣ ɢ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ. ɉɪɟɞɟɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɱɚɫɬɢɰ PM10 ɢ PM2.5 ɜ ɜɨɡɞɭɯɟ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɞɨɤɭɦɟɧɬɟ ɩɨɞ ɧɚɡɜɚɧɢɟɦ 

«Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɤɚɱɟɫɬɜɭ ɜɨɡɞɭɯɚ» («Air quality guidelines») ɜ ɜɢɞɟ 

ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɜɟɥɢɱɢɧ. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ɋɟɤɨɦɟɧɞɚɰɢɢ ȼɈɁ ɩɨ ɰɟɥɟɜɵɦ ɭɪɨɜɧɹɦ ɤɨɧɰɟɧɬɪɚɰɢɣ ɬɜɟɪɞɵɯ 

ɱɚɫɬɢɰ PM10 ɢ ɊɆ2.5 

ɉɨɤɚɡɚɬɟɥɶ ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɋɪɟɞɧɟɝɨɞɨɜɚɹ 

http://apps.who.int/iris/bitstream/10665/69477/1/WHO_SDE_PHE_OEH_06.02_eng.pdf
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Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 
ɊɆ2.5 

0.025 ɦɝ/   0.01 ɦɝ/   

Ɍɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɊɆ10 0.05 ɦɝ/   0.02 ɦɝ/   
 

ɉɨ ɦɧɟɧɢɸ ɷɤɫɩɟɪɬɨɜ ȼɈɁ, ɬɨɥɶɤɨ ɞɨɫɬɢɠɟɧɢɟ ɬɚɤɢɯ ɭɪɨɜɧɟɣ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɩɵɥɢ ɜ ɜɨɡɞɭɯɟ ɦɨɠɟɬ ɩɨɡɜɨɥɢɬɶ ɫɧɢɡɢɬɶ ɫɦɟɪɬɧɨɫɬɶ ɨɬ ɥɟɝɨɱɧɵɯ ɢ ɫɟɪɞɟɱɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɫ ɤɚɱɟɫɬɜɨɦ ɜɨɡɞɭɯɚ. Ɋɭɤɨɜɨɞɫɬɜɨ ȼɈɁ ɩɨ 

ɤɚɱɟɫɬɜɭ ɜɨɡɞɭɯɚ ɛɵɥɨ ɫɨɡɞɚɧɨ ɜ 2005 ɝɨɞɭ. 

ɉɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ PM10 ɢ PM2.5 ɜ 

ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɢ ɜɨɡɞɭɯɟ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɛɵɥɢ 

ɭɫɬɚɧɨɜɥɟɧɵ ɜ Ɋɨɫɫɢɢ ɬɨɥɶɤɨ ɜ 2010 ɝɨɞɭ. 

 

Ɍɚɛɥɢɰɚ 1.2 – ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɵɥɢ ɢ ɚɷɪɨɡɨɥɟɣ ɜ ɜɨɡɞɭɯɟ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ Ɋɨɫɫɢɢ 

ɉɨɤɚɡɚɬɟɥɶ Ɇɚɤɫɢɦɚɥɶɧɚɹ 

ɪɚɡɨɜɚɹ 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɋɪɟɞɧɟɝɨɞɨɜɚɹ 

ȼɡɜɟɲɟɧɧɵɟ 

ɱɚɫɬɢɰɵ ɊɆ2.5 

0.16 ɦɝ/   0.035 ɦɝ/   0.025 ɦɝ/   

ȼɡɜɟɲɟɧɧɵɟ 

ɱɚɫɬɢɰɵ ɊɆ10 

0.3 ɦɝ/   0.06 ɦɝ/   0.04 ɦɝ/   

ȼɡɜɟɲɟɧɧɵɟ 

ɱɚɫɬɢɰɵ (ɨɛɳɚɹ 

ɩɵɥɶ) 

0.5 ɦɝ/   0.15 ɦɝ/   - 

ɋɚɠɚ (ɭɝɥɟɪɨɞ) 0.15 ɦɝ/   0.05 ɦɝ/   - 

 

Ɋɨɫɫɢɣɫɤɢɟ ɧɨɪɦɚɬɢɜɵ, ɩɪɢɧɹɬɵɟ ɜ 2010, ɦɟɧɟɟ ɬɪɟɛɨɜɚɬɟɥɶɧɵ ɤ ɤɚɱɟɫɬɜɭ 

ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɹɯ. Ɉɞɧɚɤɨ ɧɚɞɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ 
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ɩɪɢɜɟɞɟɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ȼɈɁ – ɷɬɨ ɜɫɟɝɨ ɥɢɲɶ «ɢɞɟɚɥ, ɤ ɤɨɬɨɪɨɦɭ ɫɥɟɞɭɟɬ 

ɫɬɪɟɦɢɬɶɫɹ». 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɢɡɦɟɪɟɧɢɹ ɦɚɫɫɨɜɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɷɪɨɡɨɥɟɣ ɜ ɜɨɡɞɭɯɟ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɦɟɬɨɞ – ɝɪɚɜɢɦɟɬɪɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɛɵ 

ɜɨɡɞɭɯɚ ɩɪɨɤɚɱɢɜɚɸɬɫɹ ɱɟɪɟɡ ɮɢɥɶɬɪ, ɢ ɩɨ ɪɚɡɧɨɫɬɢ ɦɚɫɫɵ ɮɢɥɶɬɪɚ ɞɨ ɢ ɩɨɫɥɟ 

ɨɬɛɨɪɚ ɩɪɨɛɵ, ɢɡɦɟɪɹɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ ɜ ɜɨɡɞɭɯɟ. Ɇɟɬɨɞ ɢɦɟɟɬ ɤɚɤ 

ɩɪɟɢɦɭɳɟɫɬɜɚ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɢ. Ɉɧ ɬɪɟɛɭɟɬ ɨɱɟɧɶ ɞɥɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɩɪɨɛ ɞɥɹ 

ɚɧɚɥɢɡɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜ ɤɨɬɨɪɨɦ ɱɚɫɬɢɰɵ ɩɵɥɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɞɟɪɠɚɬɫɹ 

ɜ ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɢɢ ɛɨɥɶɲɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɵɥɢ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɡɞɭɯɟ ɩɵɥɢ ɪɚɡɥɢɱɧɵɯ ɮɪɚɤɰɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ – ɢɦɩɚɤɬɨɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɪɚɡɞɟɥɹɬɶ 

ɱɚɫɬɢɰɵ ɪɚɡɧɵɯ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ. 

Ⱦɥɹ ɩɪɢɜɟɞɟɧɢɹ ɨɛɴɟɦɚ ɚɫɩɢɪɢɪɭɟɦɨɝɨ ɜɨɡɞɭɯɚ ɤ ɧɨɪɦɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ ɧɚ 

ɦɟɫɬɟ ɨɬɛɨɪɚ ɩɪɨɛ ɩɵɥɢ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɪɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɨɬɛɨɪɚ ɩɪɨɛ, 

ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɪɢɬɶ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ. 

Ɇɚɫɫɨɜɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɩɵɥɢ ɜ ɨɬɞɟɥɶɧɨɣ ɩɪɨɛɟ (Ʉɩ, ɦɝ/ɦ3) ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 

                             ,   (1.1) 

ɝɞɟ Ʉɩ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɵɥɢ ɜ ɜɨɡɞɭɯɟ ɜ ɨɬɞɟɥɶɧɨɣ ɩɪɨɛɟ, ɦɝ/ɦ3; 

mɨ – ɦɚɫɫɚ ɮɢɥɶɬɪɚ ɞɨ ɨɬɛɨɪɚ ɩɪɨɛɵ, ɦɝ; 

mn – ɦɚɫɫɚ ɮɢɥɶɬɪɚ (ɧɚɤɨɩɢɬɟɥɹ) ɫ ɩɵɥɶɸ ɩɨɫɥɟ ɨɬɛɨɪɚ ɩɪɨɛɵ, ɦɝ; 

1000 – ɩɟɪɟɜɨɞ ɞɦ ɜ ɦ3; 

V20 – ɨɛɴёɦ ɜɨɡɞɭɯɚ, ɨɬɨɛɪɚɧɧɵɣ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɫɬɚɧɞɚɪɬɧɵɦ 

ɭɫɥɨɜɢɹɦ, ɞɦ3. 
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Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɪɟɧɢɣ ɨɤɪɭɝɥɹɸɬ ɞɨ ɨɞɧɨɣ ɡɧɚɱɚɳɟɣ ɰɢɮɪɵ ɩɨɫɥɟ ɡɚɩɹɬɨɣ ɜ 

ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɪɟɧɢɣ 1-50 ɦɝ/ɦ3 ɢ ɞɨ ɰɟɥɵɯ ɟɞɢɧɢɰ – ɜ ɞɢɚɩɚɡɨɧɟ ɛɨɥɟɟ 50-250 

ɦɝ/ɦ3. 

ɇɚ ɫɦɟɧɭ ɬɪɭɞɨёɦɤɨɦɭ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ ɩɪɢɲɟɥ ɧɨɜɵɣ ɦɟɬɨɞ 

ɩɶɟɡɨɛɚɥɚɧɫɧɨɝɨ ɜɡɜɟɲɢɜɚɧɢɹ ɨɫɚɠɞɟɧɧɨɣ ɩɪɨɛɵ ɩɵɥɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɛɵɥ 

ɜɩɟɪɜɵɟ ɪɟɚɥɢɡɨɜɚɧ ɜ ɩɵɥɟɦɟɪɚɯ ɤɨɦɩɚɧɢɢ KANOMAX ɜ ɦɨɞɟɥɹɯ 3521 ɢ 3522 

(ɪɚɡɥɢɱɢɹ ɦɨɞɟɥɟɣ 3521 ɢ 3522 ɜ ɬɨɦ, ɱɬɨ ɜ ɫɟɪɢɢ 3521 ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ 

ɜɯɨɞɢɬ ɢɦɩɚɤɬɨɪ PM 2.5 ɢ 10, ɚ ɜ 3522 - PM 2.5, 4 ɢ 10). ɉɨɡɠɟ ɷɬɨɬ ɦɟɬɨɞ 

ɢɡɦɟɪɟɧɢɣ ɧɚɱɚɥɢ ɨɫɜɚɢɜɚɬɶ ɢ ɪɨɫɫɢɣɫɤɢɟ ɤɨɦɩɚɧɢɢ, ɬɚɤɢɟ ɤɚɤ ɈɈɈ «ɇɌɆ-

ɁȺɓɂɌȺ», ɢ ɪɟɚɥɢɡɨɜɚɥɢ ɟɝɨ ɜ ɩɪɢɛɨɪɟ Ⱥɬɦɚɫ. 

ɉɶɟɡɨɛɚɥɚɧɫɧɵɣ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɨɬɛɨɪɟ ɩɪɨɛɵ ɚɷɪɨɡɨɥɶɧɵɯ ɱɚɫɬɢɰ ɱɟɪɟɡ ɢɦɩɚɤɬɨɪ, ɤɨɬɨɪɵɣ ɢɡ 

ɨɛɳɟɣ ɦɚɫɫɵ ɱɚɫɬɢɰ ɨɬɞɟɥɹɟɬ ɪɟɫɩɢɪɚɬɨɪɧɵɟ (ɞɨ 10 ɦɤɦ) ɮɪɚɤɰɢɢ, ɜ 

ɩɨɫɥɟɞɭɸɳɟɦ ɢɯ ɡɚɪɹɞɟ ɧɚ ɤɨɪɨɧɢɪɭɸɳɟɦ ɷɥɟɤɬɪɨɞɟ ɢ ɡɚɬɟɦ ɨɫɚɠɞɟɧɢɢ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɚɞɢɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ. ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɨɝɨ ɷɥɟɤɬɪɨɞɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɶɟɡɨɷɥɟɦɟɧɬ (ɤɜɚɪɰ). Ɉɬɛɨɪ ɠɟ ɩɪɨɛɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ 

ɧɚɫɨɫɨɦ ɩɪɢɛɨɪɚ. Ʉɜɚɪɰɟɜɵɣ ɩɶɟɡɨɷɥɟɦɟɧɬ ɜɤɥɸɱɟɧ ɜ ɰɟɩɶ 

ɝɟɧɟɪɚɬɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ. ɉɪɢ ɨɫɚɠɞɟɧɢɢ ɩɵɥɢ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ 

ɢɡɦɟɧɹɟɬɫɹ ɜɟɫ ɩɶɟɡɨɷɥɟɦɟɧɬɚ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɱɚɫɬɨɬɚ ɟɝɨ ɤɨɥɟɛɚɧɢɣ. 

ɂɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ ɦɚɫɫɵ ɨɫɚɠɞɟɧɧɨɣ ɧɚ ɷɥɟɦɟɧɬ ɩɵɥɢ ɢ 

ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɢɡɦɟɪɹɟɦɨɣ ɜɟɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɷɪɨɡɨɥɹ. 
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Ɋɢɫɭɧɨɤ 1.1 – ɉɶɟɡɨɛɚɥɚɧɫɧɵɣ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ 

 

Ⱦɪɭɝɨɣ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɜɨɡɞɭɯɚ ɧɚ ɚɷɪɨɡɨɥɢ – ɨɩɬɢɱɟɫɤɢɣ. Ⱦɥɹ ɚɧɚɥɢɡɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɧɚɥɢɡɚɬɨɪ ɩɵɥɢ, ɩɨɡɜɨɥɹɸɳɢɣ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

ɢɡɦɟɪɹɬɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɛɳɟɣ ɩɵɥɢ, PM10, PM4, PM2.5, PM1. Ɉɩɬɢɱɟɫɤɢɣ 

ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɨɫɥɚɛɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɫɜɟɬɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɢ ɟɝɨ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɡɚɩɵɥɟɧɧɭɸ ɫɪɟɞɭ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɱɚɫɬɢɰ ɩɵɥɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɡɧɚɱɟɧɢɸ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ, 

ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɬɪɢɰɚɬɟɥɶɧɵɣ 

ɞɟɫɹɬɢɱɧɵɣ ɥɨɝɚɪɢɮɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɨɩɭɫɤɚɧɢɹ. Ⱦɥɹ ɤɚɥɢɛɪɨɜɤɢ ɩɪɢɛɨɪɚ 

ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɩɚɤɬɨɪ ɢ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɞɨɫɬɢɝɚɬɶ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ. Ƚɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 

ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨ ɢ ɫ ɩɪɢɟɦɥɟɦɨɣ ɬɨɱɧɨɫɬɶɸ ɢɡɦɟɪɹɬɶ ɧɢɡɤɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɱɚɫɬɢɰ ɜ ɜɨɡɞɭɯɟ, ɩɨɷɬɨɦɭ ɩɪɢ ɚɧɚɥɢɡɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ 

ɜɨɡɞɭɯɚ ɜ ɤɜɚɪɬɢɪɚɯ ɢ ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɦɟɧɧɨ ɨɩɬɢɱɟɫɤɢɣ 

ɦɟɬɨɞ. 
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Ɋɢɫɭɧɨɤ 1.2 – Ɉɩɬɢɱɟɫɤɚɹ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɱɟɬɱɢɤɚ ɚɷɪɨɡɨɥɶɧɵɯ 

ɱɚɫɬɢɰ 

 

1.6 ɉɚɪɚɦɟɬɪɵ ɝɚɡɨɜ 

 

Ɇɟɬɚɧ (CH4) – ɩɪɨɫɬɟɣɲɢɣ ɩɨ ɫɨɫɬɚɜɭ ɩɪɟɞɟɥɶɧɵɣ ɭɝɥɟɜɨɞɨɪɨɞ, 

ɛɟɫɰɜɟɬɧɵɣ ɝɚɡ (ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ) ɛɟɡ ɡɚɩɚɯɚ. Ɇɚɥɨ ɪɚɫɬɜɨɪɢɦ ɜ ɜɨɞɟ. ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɛɵɬɭ ɢɥɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɦɟɬɚɧ ɨɛɵɱɧɨ ɞɨɛɚɜɥɹɸɬ ɨɞɨɪɚɧɬɵ 

(ɨɛɵɱɧɨ ɬɢɨɥɵ) ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦ «ɡɚɩɚɯɨɦ ɝɚɡɚ». Ɇɟɬɚɧ ɧɟɬɨɤɫɢɱɟɧ ɢ ɧɟɨɩɚɫɟɧ 

ɞɥɹ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ. Ɉɞɧɚɤɨ ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ, ɱɬɨ ɦɟɬɚɧ ɨɬɧɨɫɢɬɫɹ ɤ 

ɬɨɤɫɢɱɟɫɤɢɦ ɜɟɳɟɫɬɜɚɦ, ɞɟɣɫɬɜɭɸɳɢɦ ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɧɟɪɜɧɭɸ ɫɢɫɬɟɦɭ. 

ɉɨɝɢɛɧɭɬɶ ɱɟɥɨɜɟɤɭ ɜ ɜɨɡɞɭɯɟ ɫ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɦɟɬɚɧɚ ɦɨɠɧɨ ɬɨɥɶɤɨ ɨɬ 

ɧɟɞɨɫɬɚɬɤɚ ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɡɞɭɯɟ. Ɍɚɤ, ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɜ ɜɨɡɞɭɯɟ 25—30 % ɦɟɬɚɧɚ 

ɩɨɹɜɥɹɸɬɫɹ ɩɟɪɜɵɟ ɩɪɢɡɧɚɤɢ ɭɞɭɲɶɹ (ɭɱɚɳɟɧɢɟ ɩɭɥɶɫɚ, ɭɜɟɥɢɱɟɧɢɟ ɨɛɴёɦɚ 

ɞɵɯɚɧɢɹ, ɧɚɪɭɲɟɧɢɟ ɤɨɨɪɞɢɧɚɰɢɢ ɬɨɧɤɢɯ ɦɵɲɟɱɧɵɯ ɞɜɢɠɟɧɢɣ ɢ ɬ. ɞ.). Ȼɨɥɟɟ 

ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɬɚɧɚ ɜ ɜɨɡɞɭɯɟ ɜɵɡɵɜɚɸɬ ɭ ɱɟɥɨɜɟɤɚ ɤɢɫɥɨɪɨɞɧɨɟ 

ɝɨɥɨɞɚɧɢɟ – ɝɨɥɨɜɧɭɸ ɛɨɥɶ, ɨɞɵɲɤɭ, – ɫɢɦɩɬɨɦɵ, ɯɚɪɚɤɬɟɪɧɵɟ 

https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
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ɞɥɹ ɝɨɪɧɨɣ ɛɨɥɟɡɧɢ. Ɍɚɤ ɤɚɤ ɦɟɬɚɧ ɥɟɝɱɟ ɜɨɡɞɭɯɚ, ɨɧ ɧɟ ɫɤɚɩɥɢɜɚɟɬɫɹ ɜ 

ɩɪɨɜɟɬɪɢɜɚɟɦɵɯ ɩɨɞɡɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ. ɉɨɷɬɨɦɭ ɫɥɭɱɚɢ ɝɢɛɟɥɢ ɥɸɞɟɣ ɨɬ 

ɭɞɭɲɶɹ ɩɪɢ ɜɞɵɯɚɧɢɢ ɫɦɟɫɢ ɦɟɬɚɧɚ ɫ ɜɨɡɞɭɯɨɦ ɜɟɫɶɦɚ ɪɟɞɤɢ. ɇɚɤɚɩɥɢɜɚɹɫɶ ɜ  

ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ, ɦɟɬɚɧ ɫɬɚɧɨɜɢɬɫɹ ɜɡɪɵɜɨɨɩɚɫɟɧ. ȼɡɪɵɜɨɨɩɚɫɟɧ ɩɪɢ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɜɨɡɞɭɯɟ ɨɬ 4,4 % ɞɨ 17 %. ɇɚɢɛɨɥɟɟ ɜɡɪɵɜɨɨɩɚɫɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

9,5 %. Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ – ɱɟɬɜёɪɬɵɣ. Ɉɛɪɚɡɭɟɬɫɹ ɩɪɢ ɤɨɤɫɨɜɚɧɢɢ ɤɚɦɟɧɧɨɝɨ 

ɭɝɥɹ, ɝɢɞɪɢɪɨɜɚɧɢɢ ɭɝɥɹ, ɝɢɞɪɨɝɟɧɨɥɢɡɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɪɟɚɤɰɢɹɯ 

ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ. 

 Ȼɭɬɚɧ – ɨɪɝɚɧɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɭɝɥɟɜɨɞɨɪɨɞ ɤɥɚɫɫɚ ɚɥɤɚɧɨɜ. ȼ ɯɢɦɢɢ 

ɧɚɡɜɚɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɧ-ɛɭɬɚɧɚ. Ɍɚɤɨɟ ɠɟ ɧɚɡɜɚɧɢɟ 

ɢɦɟɟɬ ɫɦɟɫɶ ɧ-ɛɭɬɚɧɚ ɢ ɟɝɨ ɢɡɨɦɟɪɚ ɢɡɨɛɭɬɚɧɚ. ȼɞɵɯɚɧɢɟ ɛɭɬɚɧɚ ɜɵɡɵɜɚɟɬ 

ɞɢɫɮɭɧɤɰɢɸ ɥёɝɨɱɧɨ-ɞɵɯɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ. Ɉɛɪɚɡɭɟɬɫɹ 

ɩɪɢ ɤɪɟɤɢɧɝɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɩɪɢ ɪɚɡɞɟɥɟɧɢɢ ɩɨɩɭɬɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ, 

«ɠɢɪɧɨɝɨ» ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. Ʉɚɤ ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɩɨɠɚɪɨ- ɢ 

ɜɡɪɵɜɨɨɩɚɫɟɧ, ɦɚɥɨ ɬɨɤɫɢɱɟɧ, ɢɦɟɟɬ ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪɧɵɣ ɡɚɩɚɯ, 

ɨɛɥɚɞɚɟɬ ɧɚɪɤɨɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɪɟɞɟɥɵ ɜɡɪɵɜɚɟɦɨɫɬɢ 1,4—9,3 % ɜ 

ɜɨɡɞɭɯɟ ɩɨ ɨɛɴёɦɭ. ɉȾɄ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ — 300 ɦɝ/ɦ³. ɉɪɢ ɝɥɭɛɨɤɨɦ 

ɦɧɨɝɨɤɪɚɬɧɨɦ ɜɞɵɯɚɧɢɢ ɜɵɡɵɜɚɟɬ ɝɚɥɥɸɰɢɧɚɰɢɢ. 

 Ɇɨɧɨɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (ɭɝɚɪɧɵɣ ɝɚɡ, ɨɤɢɫɶ ɭɝɥɟɪɨɞɚ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ(II)) –  

ɛɟɫɰɜɟɬɧɵɣ ɱɪɟɡɜɵɱɚɣɧɨ ɬɨɤɫɢɱɧɵɣ ɝɚɡ ɛɟɡ ɜɤɭɫɚ ɢ ɡɚɩɚɯɚ. ɏɢɦɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ 

– CO. TLV (ɩɪɟɞɟɥɶɧɚɹ ɩɨɪɨɝɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɋɒȺ): 25 ppm; 29 ɦɝ/ɦ³ (ɤɚɤ 

TWA — ɫɪɟɞɧɟɫɦɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɋɒȺ) (ACGIH 1994—1995). MAC 

(ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɋɒȺ): 30 ppm; 33 ɦɝ/ɦ³ 

 

1.7 ɂɡɦɟɪɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɝɚɡɨɜ ɜ ɊɊɆ, ɦɝ/ɦ³ 

 

 Ȼɨɥɶɲɢɧɫɬɜɨ ɞɚɬɱɢɤɨɜ ɝɚɡɚ ɜɵɞɚɸɬ ɡɧɚɱɟɧɢɹ ɜ ppm. Ppm (ɦɢɥɥɢɨɧɧɚɹ ɞɨɥɹ) 

– ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɟɥɢɱɢɧ, ɪɚɜɧɚɹ 1·10−6 ɨɬ 

https://ru.wikipedia.org/wiki/TLV
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%95%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
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ɛɚɡɨɜɨɝɨ ɩɨɤɚɡɚɬɟɥɹ. Ⱥɧɚɥɨɝɢɱɧɚ ɩɨ ɫɦɵɫɥɭ ɩɪɨɰɟɧɬɭ ɢɥɢ ɩɪɨɦɢɥɥɟ. Ⱦɥɹ 

ɩɟɪɟɜɨɞɚ ɜ ɦɝ/ɦ³ ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɛɥɢɰɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɧɢɠɟ. 

 

Ɍɚɛɥɢɰɚ 1.3 – Ɍɚɛɥɢɰɚ ɞɥɹ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɢ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɩɨ ȽɈɋɌ 

51330.19-99, ȽɈɋɌ 12.1.005-88, ȼɋɇ 64-86 

Ƚɚɡ ɢɥɢ ɩɚɪɵ 
ɜɟɳɟɫɬɜɚ 

ɏɢɦɢɱɟɫɤɚɹ 
ɮɨɪɦɭɥɚ 

ɉȾɄ  
ɫɭɬɨɱɧɚɹ 

ɞɨɡɚ 
(ɉȾɄ_ɫɫ) 

ɉȾɄ 
ɪɚɡɨɜɚɹ  

ɞɨɡɚ 
(ɉȾɄ_ɦɪ) 

ɉɟɪɟɜɨɞɧɨɣ 
ɤɨɷɮɮɢɰɢɟɧɬ Ʉ 

ɩɪɢ 20 0ɋ ɢ 
760 ɦɦ. ɪɬ. ɫɬ. ɢɥɢ 

101,3 ɤɉɚ 
ɦɝ/ ɦ³ ɦɝ/ ɦ³ ɦɝ/ ɦ³ =  

Ʉ ∙ ppmv 
Ppmv = Ʉ 

∙ ɦɝ/ ɦ³ 
Ⱥɦɦɢɚɤ NH3 20 60 0,710 1,410 

Ⱥɰɟɬɢɥɟɧ 
(ɷɬɢɧ) 

C2H2 (0,3) ɯ 1,080 0,924 

Ⱥɰɟɬɨɧ C3H6O 200 ɯ 2,410 0,414 
Ȼɟɧɡɨɥ C6H6 5 15 3,250 0,308 
Ȼɭɬɚɧ C4H10 300 900 2,420 0,414 

Ȼɭɬɚɧɨɥ C4H9OH 10 30 3,080 0,325 
ȼɨɞɨɪɨɞ H2 0.02% ɯ 0,084 11,900 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.3 

Ƚɚɡ ɢɥɢ ɩɚɪɵ 
ɜɟɳɟɫɬɜɚ 

ɏɢɦɢɱɟɫɤɚɹ 
ɮɨɪɦɭɥɚ 

ɉȾɄ  
ɫɭɬɨɱɧɚɹ 

ɞɨɡɚ 
(ɉȾɄ_ɫɫ) 

ɉȾɄ 
ɪɚɡɨɜɚɹ  

ɞɨɡɚ 
(ɉȾɄ_ɦɪ) 

ɉɟɪɟɜɨɞɧɨɣ 
ɤɨɷɮɮɢɰɢɟɧɬ Ʉ 

ɩɪɢ 20 0ɋ ɢ 
760 ɦɦ. ɪɬ. ɫɬ. ɢɥɢ 

101,3 ɤɉɚ 
ɦɝ/ ɦ³ ɦɝ/ ɦ³ ɦɝ/ ɦ³ =  

Ʉ ∙ ppmv 
Ppmv = Ʉ 

∙ ɦɝ/ ɦ³ 
ȼɨɞɨɪɨɞ 

ɛɪɨɦɢɫɬɵɣ 
HBr 2 - 3,360 0,297 

ȼɨɞɨɪɨɞ 
ɮɬɨɪɢɫɬɵɣ 

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

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D0%B8%D0%BB%D0%BB%D0%B5
https://www.dpva.ru/Guide/GuideUnitsAlphabets/GuideUnitsAlphabets/PPMvPPMwPPM/PPMvPPMwPPM2/
https://www.dpva.ru/Guide/GuideUnitsAlphabets/GuideUnitsAlphabets/PPMvPPMwPPM/PPMvPPMwPPM2/
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ȼɨɞɨɪɨɞ 
ɯɥɨɪɢɫɬɵɣ 

HCl 5 - 1,520 0,660 

ȼɨɞɨɪɨɞ 
ɰɢɚɧɢɫɬɵɣ 

HCN 0,3 - 1,120 0,890 

Ⱦɢɡɟɥɶɧɨɟ 
ɬɨɩɥɢɜɨ 
(ɫɦɟɫɶ) 

ɋ6-ɋ16 300 - ɯ ɯ 

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

Ʉɟɪɨɫɢɧ 
(ɫɦɟɫɶ) 

ɋ6-ɋ14 300 600 ɯ ɯ 

Ʉɢɫɥɨɪɨɞ O2 18% ɨɛ. 23% ɨɛ. 1,330 0,752 
Ʉɫɢɥɨɥ C8H10 50 150 4,410 0,227 
Ɇɟɬɚɧ CH4 7000 ɯ 0,667 1,500 

Ɇɟɬɚɧɨɥ CH3OH 5 15 1,330 0,751 
ɇɟɮɬɶ ɥɟɝɤɚɹ 

ɫɨɥɶɜɟɧɬ 
- 30 (100) - ɯ ɯ 

ɇɟɮɬɶ ɥɟɝɤɚɹ 
ɦɚɫɥɚ 

- 5 - ɯ ɯ 

ɇɟɮɬɶ ɥɟɝɤɚɹ 
ɫɵɪɚɹ 

- 10 - ɯ ɯ 

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

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.3 
Ƚɚɡ ɢɥɢ ɩɚɪɵ 

ɜɟɳɟɫɬɜɚ 
ɏɢɦɢɱɟɫɤ

ɚɹ 
ɮɨɪɦɭɥɚ 

ɉȾɄ  
ɫɭɬɨɱɧɚɹ 

ɞɨɡɚ 
(ɉȾɄ_ɫɫ) 

ɉȾɄ 
ɪɚɡɨɜɚɹ  

ɞɨɡɚ 
(ɉȾɄ_ɦɪ) 

ɉɟɪɟɜɨɞɧɨɣ 
ɤɨɷɮɮɢɰɢɟɧɬ Ʉ 

ɩɪɢ 20 0ɋ ɢ 
760 ɦɦ. ɪɬ. ɫɬ. ɢɥɢ 

101,3 ɤɉɚ 
ɦɝ/ ɦ³ ɦɝ/ ɦ³ ɦɝ/ ɦ³ =  

Ʉ ∙ ppmv 
Ppmv = Ʉ 

∙ ɦɝ/ ɦ³ 
Ɉɤɬɚɧ C8H18 1000 

(300) 
900 4,750 0,211 

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

https://www.dpva.ru/Guide/GuideUnitsAlphabets/GuideUnitsAlphabets/PPMvPPMwPPM/PPMvPPMwPPM2/
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(300) 
ɋɟɪɨɜɨɞɨɪɨɞ H2S 10 20 1,420 0,710 
ɋɟɪɨɭɝɥɟɪɨɞ ɋS2 1,0 (10) 300 3.15 0.317 

ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 
(ɭɝɚɪɧɵɣ ɝɚɡ) 

CO 20 100 1,170 0,859 

ɍɝɥɟɪɨɞɚ 
ɞɢɨɤɫɢɞ 

CO2 9000 27000 1,830 0,547 

ɍɝɥɟɜɨɞɨɪɨɞɵ 
ɩɪɟɞɟɥɶɧɵɟ 

ɚɥɢɮɚɬɢɱɟɫɤɢɟ 

ɋ1-ɋ10 (300) 900 0.66-7.05 1.51- 0.14 

Ɏɟɧɨɥ C6H5Oɇ 0,3 1 3,910 0,257 
Ɏɨɪɦɚɥɶɞɟɝɢɞ ɇɋɇɈ 0,5 - 1.24 0.81 

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

(ɞɢɯɥɨɪɮɬɨɪɦɟ
ɬɚɧ) 

CCl2F2 3000 - - - 

 

ɉȾɄ_ɫɫ- (ɜ ɬɟɱɟɧɢɟ 8 ɱɚɫɨɜ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ); 

ɉȾɄ_ɦɪ- ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɬɨɤɫɢɱɧɨɝɨ ɜɟɳɟɫɬɜɚ 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɨɜɚɹ; 

ɏ – ɧɟɨɩɪɟɞɟɥɹɟɦɚɹ ɜɟɥɢɱɢɧɚ. 

 

Ɍɚɛɥɢɰɚ 1.4 – ɉɟɪɟɜɨɞ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɝɚɡɨɜ ɢ ɢɯ ɜɡɚɢɦɧɵɣ 

ɩɟɪɟɪɚɫɱɟɬ 

ɉɟɪɟɜɟɫɬɢ 

ɢɡ (ɋɚ): 

ɉɟɪɜɟɫɬɢ ɜ (ɋɯ): 

ɝ/ɦ3 ɦɝ/ɦ3 ppmv  

ɝ/ɦ3 1 103·ɋɚ 8312,6·103·ɋɚ·Ɍ/Ɇ·Ɋ 

ɦɝ/ɦ3 ∙10-3·ɋɚ 1 8312,6·ɋɚ·Ɍ/Ɇ·Ɋ 

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

 
ɋɚ – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɡɚɞɚɧɧɵɯ ɟɞɢɧɢɰɚɯ; 

ɋɯ – ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɢɫɤɨɦɵɯ ɟɞɢɧɢɰɚɯ; 

Ɇ – ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɝɚɡɚ = ɦɨɥɹɪɧɚɹ ɦɚɫɫɚ ɝɚɡɚ; 

Ɋ – ɨɛɳɟɟ ɞɚɜɥɟɧɢɟ ɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɉɚ; 

Ɍ – ɬɟɦɩɟɪɚɬɭɪɚ, °Ʉ. 

 

1.8 ȼɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɧɚ ɢɡɦɟɪɟɧɢɹ ɝɚɡɨɜ ɢ 

ɚɷɪɨɡɨɥɟɣ 

 

ɉɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ - ɦɚɫɫɚ ɝɚɡɚ ɚɬɦɨɫɮɟɪɵ Ɂɟɦɥɢ ɧɚ ɟɞɢɧɢɰɭ ɨɛɴɟɦɚ ɢɥɢ 

ɭɞɟɥɶɧɚɹ ɦɚɫɫɚ ɜɨɡɞɭɯɚ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. ȼɟɥɢɱɢɧɚ ɩɥɨɬɧɨɫɬɢ 

ɜɨɡɞɭɯɚ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ ɨɬ ɜɵɫɨɬɵ ɩɪɨɢɡɜɨɞɢɦɵɯ ɢɡɦɟɪɟɧɢɣ, ɨɬ ɟɝɨ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ. Ɉɛɵɱɧɨ ɫɬɚɧɞɚɪɬɧɨɣ ɜɟɥɢɱɢɧɨɣ ɫɱɢɬɚɟɬɫɹ ɡɧɚɱɟɧɢɟ 

1,225 ɤɝ/ɦ³, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɬɧɨɫɬɢ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ 15°ɋ ɧɚ ɭɪɨɜɧɟ 

ɦɨɪɹ. 

Ƚɚɡɵ ɩɪɢ ɦɚɥɵɯ ɢɡɦɟɧɟɧɢɹɯ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɚɤɠɟ ɦɨɠɧɨ 

ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɨɛɴёɦɧɨɝɨ ɫɠɚɬɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɪɚɫɲɢɪɟɧɢɹ. ɇɨ ɩɪɢ ɛɨɥɶɲɢɯ ɢɡɦɟɧɟɧɢɹɯ ɞɚɜɥɟɧɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪ ɷɬɢ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɟɧɹɸɬɫɹ ɜ ɛɨɥɶɲɢɯ ɩɪɟɞɟɥɚɯ, ɩɨɷɬɨɦɭ ɡɚɜɢɫɢɦɨɫɬɶ ɩɥɨɬɧɨɫɬɢ 

ɢɞɟɚɥɶɧɨɝɨ ɝɚɡɚ ɫ ɞɚɜɥɟɧɢɟɦ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɫɧɨɜɟ ɭɪɚɜɧɟɧɢɹ 

ɫɨɫɬɨɹɧɢɹ Ɇɟɧɞɟɥɟɟɜɚ-Ʉɥɚɣɩɟɪɨɧɚ:                    ,  (1.2) 

ɝɞɟ   – ɞɚɜɥɟɧɢɟ;    – ɦɨɥɹɪɧɵɣ ɨɛɴɟɦ; 

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


 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

24 
ȻɊ – 15.03.06 ɉɁ 

  – ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ;                                       
Ʉ ɩɪɢɦɟɪɭ, ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ ɞɥɹ ɜɨɡɞɭɯɚ ɢ ɦɟɬɚɧɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ, 

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

ɂɡ ɭɪɚɜɧɟɧɢɹ (1.3) ɜɢɞɧɨ, ɱɬɨ ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ ɡɚɜɢɫɢɬ ɨɬ ɞɚɜɥɟɧɢɹ ɢ 

ɬɟɦɩɟɪɚɬɭɪɵ. 

 

Ɍɚɛɥɢɰɚ 1.5 – ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɫɜɨɣɫɬɜɚ ɜɨɡɞɭɯɚ ɧɚ ɭɪɨɜɧɟ ɦɨɪɹ 

(ɞɚɜɥɟɧɢɟ ɜɡɹɬɨ ɡɚ 101,325 Ʉɉɚ) 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɉɥɨɬɧɨɫɬɶ 

ɜɨɡɞɭɯɚ (ɢɡ ɭɪɚɜɧɟɧɢɹ Ɇɟɧɞɟɥɟɟɜɚ - 
Ʉɥɚɩɟɣɪɨɧɚ) 

 ºɋ ρ , ɤɝ·     

+35 1,1455 

+30 1,1644 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.5 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɉɥɨɬɧɨɫɬɶ 

ɜɨɡɞɭɯɚ (ɢɡ ɭɪɚɜɧɟɧɢɹ Ɇɟɧɞɟɥɟɟɜɚ - 
Ʉɥɚɩɟɣɪɨɧɚ) 

+25 1,1839 

+20 1,2041 

+15 1,2250 
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+10 1,2466 

+5 1,2690 

±0 1,2920 

-5 1,3163 

-10 1,3413 

-15 1,3673 

-20 318,89 

-25 315,72 

 

1.9 ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ  

 

ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɜ ɤɚɱɟɫɬɜɟ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɵ 

ɪɚɡɪɚɛɨɬɤɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɥɚɬɮɨɪɦɚ ARDUINO. ȼ ɤɚɱɟɫɬɜɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 

ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɥɚɬɚ ARDUINO NANO. 

Arduino Nano – ɷɬɨ ɧɟɛɨɥɶɲɚɹ, ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɨɬɥɚɞɨɱɧɚɹ ɩɥɚɬɚ, 

ɚɞɚɩɬɢɪɨɜɚɧɧɚɹ ɞɥɹ ɪɚɛɨɬɵ ɫ ɦɚɤɟɬɧɵɦɢ ɩɥɚɬɚɦɢ, ɩɨɫɬɪɨɟɧɧɚɹ ɧɚ ɛɚɡɟ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ ATmega328. Nano – ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɦɢɧɢɚɬɸɪɧɵɯ ɩɥɚɬ 

Ⱥɪɞɭɢɧɨ. Ɉɧɚ ɹɜɥɹɟɬɫɹ ɩɨɥɧɵɦ ɚɧɚɥɨɝɨɦ Arduino Uno – ɬɚɤ ɠɟ ɪɚɛɨɬɚɟɬ ɧɚ ɱɢɩɟ 

ATmega328P (ɯɨɬɹ ɦɨɠɧɨ ɟɳɟ ɜɫɬɪɟɬɢɬɶ ɜɚɪɢɚɧɬɵ ɫ ATmega168), ɧɨ ɫ ɦɟɧɶɲɢɦ 

ɮɨɪɦ-ɮɚɤɬɨɪɨɦ. ɂɡ-ɡɚ ɫɜɨɢɯ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɩɥɚɬɚ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ  

ɩɪɨɟɤɬɚɯ, ɜ ɤɨɬɨɪɵɯ ɜɚɠɧɚ ɤɨɦɩɚɤɬɧɨɫɬɶ. ɇɚ ɩɥɚɬɟ ɨɬɫɭɬɫɬɜɭɟɬ ɜɵɧɟɫɟɧɧɨɟ 

ɝɧɟɡɞɨ ɜɧɟɲɧɟɝɨ ɩɢɬɚɧɢɹ, Ⱥɪɞɭɢɧɨ ɪɚɛɨɬɚɟɬ ɱɟɪɟɡ USB (miniUSB ɢɥɢ microUSB). 

ȼ ɨɫɬɚɥɶɧɨɦ ɩɚɪɚɦɟɬɪɵ ɫɨɜɩɚɞɚɸɬ ɫ ɦɨɞɟɥɶɸ Arduino Uno. 



 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

26 
ȻɊ – 15.03.06 ɉɁ 

Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ ATMega328 ɹɜɥɹɟɬɫɹ 8-ɦɢ ɪɚɡɪɹɞɧɵɦ CMOS 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ ɫ ɧɢɡɤɢɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ, ɨɫɧɨɜɚɧɧɵɦ ɧɚ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ AVR RISC ɚɪɯɢɬɟɤɬɭɪɟ. ɂɦɟɟɬ 32 kB Flash ɩɚɦɹɬɢ, 2 kB 

ɈɁɍ ɢ 1 kB EEPROM. 

 

Ɍɚɛɥɢɰɚ 1.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ARDUINO NANO 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

Ɋɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ 
(ɥɨɝɢɱɟɫɤɚɹ ɭɪɨɜɟɧɶ) 

5 ȼ 

ȼɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
(ɪɟɤɨɦɟɧɞɭɟɦɨɟ) 

7-12 ȼ 

ȼɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
(ɩɪɟɞɟɥɶɧɨɟ) 

6-20 ȼ 

ɐɢɮɪɨɜɵɟ ȼɯɨɞɵ/ȼɵɯɨɞɵ 
14 (6 ɢɡ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ 

ɜɵɯɨɞɵ ɒɂɆ) 

Ⱥɧɚɥɨɝɨɜɵɟ ɜɯɨɞɵ 8 

ɉɨɫɬɨɹɧɧɵɣ ɬɨɤ ɱɟɪɟɡ 
ɜɯɨɞ/ɜɵɯɨɞ 

40 mAh ɫ ɨɞɧɨɝɨ ɜɵɜɨɞɚ ɢ 500 mAh ɫɨ ɜɫɟɯ 
ɜɵɜɨɞɨɜ 

Ɏɥɟɲ-ɩɚɦɹɬɶ 
16 Ʉɛ (ATmega168) ɢɥɢ 32 Ʉɛ (ATmega328) ɩɪɢ 

ɷɬɨɦ 2 Ʉɛ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɡɚɝɪɭɡɱɢɤɚ 

ɈɁɍ 1 Ʉɛ (ATmega168) ɢɥɢ 2 Ʉɛ (ATmega328) 

EEPROM 512 ɛɚɣɬ (ATmega168) ɢɥɢ 1 Ʉɛ (ATmega328) 
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Ɋɢɫɭɧɨɤ 1.3 – Ɋɚɫɩɢɧɨɜɤɚ ɩɥɚɬɵ 

 

1.10 ɉɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɫ ɞɚɬɱɢɤɨɜ 

 

Ʉɨɧɬɪɨɥɥɟɪ Arduino ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ  ɛɟɫɩɪɨɜɨɞɧɭɸ ɫɜɹɡɶ, ɚ ɱɚɫɬɨ ɷɬɨ 

ɩɪɨɫɬɨ ɧɟɨɛɯɨɞɢɦɨ. ȼ ɤɚɱɟɫɬɜɟ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ ɛɵɥ ɜɵɛɪɚɧ –   Bluetooth. 

Ɍɟɯɧɨɥɨɝɢɹ Bluetooth ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɦɟɠɞɭ ɞɜɭɦɹ 

ɭɫɬɪɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, 

ɩɪɢɱɟɦ ɧɟɨɛɹɡɚɬɟɥɶɧɚ ɩɪɹɦɚɹ ɜɢɞɢɦɨɫɬɶ. Ɍɟɯɧɨɥɨɝɢɹ Bluetooth ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɯɨɪɨɲɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɲɢɪɨɤɨɩɨɥɨɫɧɵɦ ɩɨɦɟɯɚɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɦɧɨɠɟɫɬɜɭ 

ɭɫɬɪɨɣɫɬɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɨɞɧɨɦ ɦɟɫɬɟ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɳɚɬɶɫɹ ɦɟɠɞɭ ɫɨɛɨɣ, ɧɟ 

ɦɟɲɚɹ ɞɪɭɝ ɞɪɭɝɭ. Ɉɞɧɨ ɢɡ ɥɭɱɲɢɯ ɪɟɲɟɧɢɣ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɞɜɭɫɬɨɪɨɧɧɟɣ ɫɜɹɡɶ 

ɩɨ Bluetooth  Arduino-ɭɫɬɪɨɣɫɬɜɚ ɫ ɩɥɚɧɲɟɬɨɦ, ɧɨɭɬɛɭɤɨɦ ɢɥɢ ɞɪɭɝɢɦ Bluetooth-

ɭɫɬɪɨɣɫɬɜɨɦ – Bluetooth-ɦɨɞɭɥɶ HC-05 , ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ master 

(ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ Bluetooth-ɭɫɬɪɨɣɫɬɜ ɢ ɢɧɢɰɢɢɪɨɜɚɬɶ ɭɫɬɚɧɨɜɤɭ ɫɜɹɡɢ), ɬɚɤ ɢ 

slave (ɜɟɞɨɦɨɟ ɭɫɬɪɨɣɫɬɜɨ). 
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Ɋɢɫɭɧɨɤ 1.4 – Bluetooth-ɦɨɞɭɥɶ HC-05 

Ⱦɚɬɱɢɤ ɢɦɟɟɬ 6 ɜɵɜɨɞɨɜ ɫɬɚɧɞɚɪɬɚ 2,54 ɦɦ: 

- VCC — (ɩɢɬɚɧɢɟ 3,6 – 6 ȼ); 

- GND — (ɡɟɦɥɹ); 

- TXD, RXD — UART ɢɧɬɟɪɮɟɣɫ; 

- STATE — ɢɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ; 

- KEY — ɤɨɧɬɚɤɬ ɞɥɹ ɜɯɨɞɚ ɜ ɪɟɠɢɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɭɥɹ HC-05: 

- ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ ɪɚɞɢɨɫɜɹɡɢ: 2,4–2,48 ȽȽɰ; 

- ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɱɢ: 0,25–2,5 ɦȼɬ; 

- ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ: –80 dBɦ; 

- ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: 3,3–5 ȼ; 

- ɩɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ: 50 ɦȺ; 

- ɪɚɞɢɭɫ ɞɟɣɫɬɜɢɹ: ɞɨ 10 ɦɟɬɪɨɜ; 

- ɢɧɬɟɪɮɟɣɫ: ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɩɨɪɬ; 

- ɪɟɠɢɦɵ: master, slave; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɯɪɚɧɟɧɢɹ: –40…85 °C; 

- ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ: –25…75 °C; 

- ɝɚɛɚɪɢɬɵ: 27 x 13 x 2,2 ɦɦ. 
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Ɋɢɫɭɧɨɤ 1.5 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Bluetooth-ɦɨɞɭɥɹ HC-05 

 

 1.10.1 Ɇɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ RemoteXY 

 

 RemoteXY - ɷɬɨ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɛɢɥɶɧɵɯ 

ɝɪɚɮɢɱɟɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɫɨ ɫɦɚɪɬɮɨɧɚ ɢɥɢ 

ɩɥɚɧɲɟɬɚ. ȼ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ɜɯɨɞɹɬ: 

-  ɪɟɞɚɤɬɨɪ ɦɨɛɢɥɶɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ ɞɥɹ ɤɨɧɬɪɨɥɥɟɪɨɜ; 

- ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ RemoteXY, ɩɨɡɜɨɥɹɸɳɟɟ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ 

 ɤɨɧɬɪɨɥɥɟɪɭ ɢ ɨɬɨɛɪɚɠɚɬɶ ɝɪɚɮɢɱɟɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ. 

ɋɟɪɜɢɫ RemoteXY ɩɨɡɜɨɥɹɟɬ: 

- ɪɚɡɪɚɛɨɬɚɬɶ ɥɸɛɨɣ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɭɩɪɚɜɥɟɧɢɹ, ɢɫɩɨɥɶɡɭɹ 

ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ, ɢɧɞɢɤɚɰɢɢ ɢ ɨɮɨɪɦɥɟɧɢɹ ɜ ɥɸɛɨɣ ɢɯ ɤɨɦɛɢɧɚɰɢɢ;  

- ɭɩɪɚɜɥɹɬɶ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫɨ ɫɦɚɪɬɮɨɧɚ ɢɥɢ ɩɥɚɧɲɟɬɚ, 

ɢɫɩɨɥɶɡɭɹ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ RemoteXY; 
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- ɩɪɢ ɩɨɦɨɳɢ ɨɞɧɨɝɨ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɦɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɛɨɥɶɲɢɦ 

ɤɨɥɢɱɟɫɬɜɨɦ  ɭɫɬɪɨɣɫɬɜ ɫ ɪɚɡɧɵɦɢ ɝɪɚɮɢɱɟɫɤɢɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ ɭɩɪɚɜɥɟɧɢɹ. Ɍɚɤ 

ɤɚɤ ɨɩɢɫɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɯɪɚɧɢɬɫɹ ɧɚ ɛɨɪɬɭ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

 

 

Ɋɢɫɭɧɨɤ 1.6 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ RemoteXY 

 

ɉɨɞɞɟɪɠɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɫɜɹɡɢ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɨɦ ɢ 

ɦɨɛɢɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ: 

- Bluetooth; 
- WiFi ɜ ɪɟɠɢɦɟ ɤɥɢɟɧɬɚ ɢ ɬɨɱɤɢ ɞɨɫɬɭɩɚ; 
- Ethernet ɩɨ IP ɚɞɪɟɫɭ ɢɥɢ URL; 

- USB (ɞɨɫɬɭɩɧɨ ɬɨɥɶɤɨ ɞɥɹ Android ɫ ɩɨɞɞɟɪɠɤɨɣ USB OTG). 

Ƚɟɧɟɪɚɬɨɪ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɢɧɬɟɪɮɟɣɫɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ 

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

Nano, Arduino MICRO; 

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

- NodeMCU V2, NodeMCU V3; 

- The AirBoard; 

- ChipKIT UNO32, ChipKIT uC32, ChipKIT Max32. 

ɉɨɞɞɟɪɠɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɨɞɭɥɢ ɫɜɹɡɢ: 

- Bluetooth HC-05, HC-06 ɢ ɫɨɜɦɟɫɬɢɦɵɟ; 

- WiFi ESP8266; 

- Ethernet Shield W5100; 

ɉɨɞɞɟɪɠɢɜɚɟɦɵɟ IDE: 

- Arduino IDE; 

- FLProg IDE; 

- MPIDE; 

ɉɨɞɞɟɪɠɢɜɚɟɦɵɟ ɦɨɛɢɥɶɧɵɟ ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ: 

- Android; 

-iOS. 
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2 Ⱥɪɯɢɬɟɤɬɭɪɚ ɦɨɛɢɥɶɧɨɝɨ ɦɨɞɭɥɹ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɞɚɬɱɢɤɨɜ 

ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɤɚɤ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ, ɬɚɤ ɢ 

ɧɟɞɨɫɬɚɬɤɢ. ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɞɚɬɱɢɤɨɜ ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ ɩɨ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 

 

2.1 Ⱦɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ 

 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɞɚɬɱɢɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɛɴɟɤɬɚ ɢɥɢ ɜɟɳɟɫɬɜɚ ɫ ɩɨɦɨɳɶɸ ɫɜɨɣɫɬɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ. ȼɫɟ 

ɞɚɬɱɢɤɢ ɪɚɛɨɬɚɸɬ ɩɨ-ɪɚɡɧɨɦɭ. ɉɨ ɩɪɢɧɰɢɩɭ ɢɡɦɟɪɟɧɢɹ ɷɬɢ ɭɫɬɪɨɣɫɬɜɚ ɦɨɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩ: ɬɟɪɦɨɩɚɪɵ, ɬɟɪɦɨɪɟɡɢɫɬɢɜɧɵɟ ɞɚɬɱɢɤɢ, 

ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɞɚɬɱɢɤɢ, ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɞɚɬɱɢɤɢ, ɚɧɚɥɨɝɨɜɵɟ ɞɚɬɱɢɤɢ, 

ɰɢɮɪɨɜɵɟ ɞɚɬɱɢɤɢ. 

Ⱦɚɬɱɢɤ DS18B20. ɐɢɮɪɨɜɨɣ 12-ɪɚɡɪɹɞɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɚɬɱɢɤ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɨɫɬɭɩɧɨ ɜ 3 ɜɚɪɢɚɧɬɚɯ ɤɨɪɩɭɫɨɜ – 8-Pin SO (150 mils), 8-Pin µSOP ɢ 

3-Pin TO-92, ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɦɟɧɧɨ ɩɨɫɥɟɞɧɢɣ. Ɉɧ ɠɟ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ 

ɜɨ ɜɥɚɝɨɡɚɳɢɬɧɨɦ ɤɨɪɩɭɫɟ ɫ ɬɪɟɦɹ ɜɵɯɨɞɚɦɢ. Ⱦɚɬɱɢɤ ɩɪɨɫɬ ɢ ɭɞɨɛɟɧ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɤ ɩɥɚɬɟ Ⱥɪɞɭɢɧɨ ɦɨɠɧɨ ɩɨɞɤɥɸɱɚɬɶ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɨ ɬɚɤɢɯ 

ɩɪɢɛɨɪɨɜ. Ⱥ ɬɚɤ ɤɚɤ ɤɚɠɞɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɛɥɚɞɚɟɬ ɫɜɨɢɦ ɭɧɢɤɚɥɶɧɵɦ ɫɟɪɢɣɧɵɦ 

ɧɨɦɟɪɨɦ, ɨɧɢ ɧɟ ɩɟɪɟɩɭɬɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɪɟɧɢɹ. ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ 

ɞɚɬɱɢɤɚ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɯɪɚɧɹɬɶ ɞɚɧɧɵɟ ɩɪɢ ɜɵɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ.  

 DHT11 ɢ DHT22 – ɞɜɟ ɜɟɪɫɢɢ ɞɚɬɱɢɤɚ DHT, ɨɛɥɚɞɚɸɳɢɟ ɨɞɢɧɚɤɨɜɨɣ 

ɪɚɫɩɢɧɨɜɤɨɣ. Ɋɚɡɥɢxɚɸɬɫɹ ɩɨ ɫɜɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. Ⱦɥɹ DHT11 ɯɚɪɚɤɬɟɪɧɨ 

ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0ɋ ɞɨ 50ɋ, ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɜ 

ɞɢɚɩɚɡɨɧɟ 20-80% ɢ ɱɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ 1 ɪɚɡ ɜ ɫɟɤɭɧɞɭ. Ⱦɚɬɱɢɤ DHT22 ɨɛɥɚɞɚɟɬ 

ɥɭɱɲɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɨɧ ɨɩɪɟɞɟɥɹɟɬ ɜɥɚɠɧɨɫɬɶ 0-100%, ɬɟɦɩɟɪɚɬɭɪɧɵɣ 
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ɞɢɚɩɚɡɨɧ ɭɜɟɥɢɱɟɧ – ɨɬ -40ɋ ɞɨ 125ɋ, ɱɚɫɬɨɬɚ ɨɩɪɨɫɚ 1 ɪɚɡ ɡɚ 2 ɫɟɤɭɧɞɵ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɬɨɢɦɨɫɬɶ ɜɬɨɪɨɝɨ ɞɚɬɱɢɤɚ ɞɨɪɨɠɟ. Ɉɛɚ ɭɫɬɪɨɣɫɬɜɚ ɫɨɫɬɨɹɬ ɢɡ 2 

ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ – ɷɬɨ ɬɟɪɦɢɫɬɨɪ ɢ ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ. ɉɪɢɛɨɪɵ ɢɦɟɸɬ 4 ɜɵɯɨɞɚ – 

ɩɢɬɚɧɢɟ, ɜɵɜɨɞ ɫɢɝɧɚɥɚ, GND ɢ ɨɞɢɧ ɢɡ ɤɚɧɚɥɨɜ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ.  

 LM35 – ɢɧɬɟɝɪɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɚɬɱɢɤ. Ɉɛɥɚɞɚɟɬ ɛɨɥɶɲɢɦ 

ɞɢɚɩɚɡɨɧɨɦ ɬɟɦɩɟɪɚɬɭɪ (ɨɬ -55ɋ ɞɨ 150ɋ), ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ (+-0,25ɋ) ɢ 

ɤɚɥɢɛɪɨɜɚɧɧɵɦ ɜɵɯɨɞɨɦ. ȼɵɜɨɞɨɜ ɜɫɟɝɨ 3 – GND, ɩɢɬɚɧɢɟ ɢ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ. 

Ⱦɚɬɱɢɤ ɫɬɨɢɬ ɞɟɲɟɜɨ, ɟɝɨ ɭɞɨɛɧɨ ɩɨɞɤɥɸɱɚɬɶ ɤ ɰɟɩɢ, ɬɚɤ ɤɚɤ ɨɧ ɨɬɤɚɥɢɛɪɨɜɚɧ 

ɭɠɟ ɧɚ ɷɬɚɩɟ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɨɛɥɚɞɚɟɬ ɧɢɡɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɢ ɥɢɧɟɣɧɨɣ 

ɡɚɜɢɫɢɦɨɫɬɶɸ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɬɱɢɤɚ ɹɜɥɹɟɬɫɹ 

ɟɝɨ ɤɚɥɢɛɪɨɜɤɚ ɩɨ ɲɤɚɥɟ ɐɟɥɶɫɢɹ. Ɉɫɨɛɟɧɧɨɫɬɢ ɞɚɬɱɢɤɚ: ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ, 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɬɨɱɧɨɫɬɶ 0,5ɋ, ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɣ (ɨɬ 4 ɞɨ 30ȼ) ɬɨɤ 

ɦɟɧɟɟ 60ɦȺ, ɦɚɥɵɣ ɭɪɨɜɟɧɶ ɫɨɛɫɬɜɟɧɧɨɝɨ ɪɚɡɨɝɪɟɜɚ (ɞɨ 0,1ºɋ), ɜɵɯɨɞɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ 0,1 Ɉɦ ɩɪɢ ɬɨɤɟ 1ɦȺ. ɂɡ ɧɟɞɨɫɬɚɬɤɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɭɯɭɞɲɟɧɢɟ 

ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɭɞɚɥɟɧɢɢ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 

ɢɫɬɨɱɧɢɤɚɦɢ ɩɨɦɟɯ ɦɨɝɭɬ ɫɬɚɬɶ ɪɚɞɢɨɩɟɪɟɞɚɬɱɢɤɢ, ɪɟɥɟ, ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɢ ɞɪɭɝɢɟ 

ɭɫɬɪɨɣɫɬɜɚ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɪɹɟɦɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɸɬɫɹ. ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ ɞɚɬɱɢɤ ɩɨɤɚɡɵɜɚɟɬ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɬɟɦɩɟɪɚɬɭɪɚɦɢ.  

 TMP36 – ɚɧɚɥɨɝɨɜɵɣ ɞɚɬɱɢɤ. ɂɫɩɨɥɶɡɭɟɬ ɬɟɯɧɨɥɨɝɢɢ ɬɜɟɪɞɨɬɟɥɶɧɨɣ 

ɷɥɟɤɬɪɨɧɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ. ɍɫɬɪɨɣɫɬɜɚ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ 

ɬɨɱɧɨɫɬɶɸ, ɦɚɥɵɦ ɢɡɧɨɫɨɦ, ɧɟ ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɤɚɥɢɛɪɨɜɤɢ, ɩɪɨɫɬɵ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɫɬɨɹɬ ɧɟɞɨɪɨɝɨ. ɂɡɦɟɪɹɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -40ºɋ ɞɨ 

150ºɋ. ɉɚɪɚɦɟɬɪɵ ɫɯɨɠɢ ɫ ɞɚɬɱɢɤɨɦ LM35, ɧɨ TMP36 ɢɦɟɟɬ ɛɨɥɶɲɢɣ ɞɢɚɩɚɡɨɧ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɧɟ ɜɵɞɚɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɟɫɥɢ 

ɬɟɦɩɟɪɚɬɭɪɚ ɧɢɠɟ ɧɭɥɹ. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɨɬ 2,7ȼ ɞɨ 5,5ȼ. Ɍɨɤ – 0.05ɦȺ. ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɞɚɬɱɢɤɨɜ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɨɛɥɟɦɚ, ɩɪɢ ɤɨɬɨɪɨɣ 

ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɩɪɨɬɢɜɨɪɟɱɢɜɵ. ɉɪɢɱɢɧɨɣ ɷɬɨɝɨ ɹɜɥɹɸɬɫɹ ɩɨɦɟɯɢ ɨɬ 
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ɞɪɭɝɢɯ ɬɟɪɦɨɞɚɬɱɢɤɨɜ. ɑɬɨɛɵ ɢɫɩɪɚɜɢɬɶ ɷɬɭ ɧɟɩɨɥɚɞɤɭ ɧɭɠɧɨ ɭɜɟɥɢɱɢɬɶ 

ɡɚɞɟɪɠɤɭ ɦɟɠɞɭ ɡɚɩɢɫɶɸ ɢɡɦɟɪɟɧɢɣ. ɇɢɡɤɨɟ ɜɵɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ 

ɥɢɧɟɣɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɹɸɬ ɩɨɞɤɥɸɱɚɬɶ ɞɚɬɱɢɤ ɧɚɩɪɹɦɭɸ ɤ ɫɯɟɦɟ 

ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ. TMP36 ɬɚɤɠɟ, ɤɚɤ ɢ LM34 ɨɛɥɚɞɚɟɬ ɦɚɥɵɦ ɧɚɝɪɟɜɨɦ 

ɩɪɢɛɨɪɚ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. 

 HTU21D – ɰɢɮɪɨɜɨɣ ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 

ɬɨɱɧɨɫɬɶɸ ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ ɪɚɡɪɹɞɧɨɫɬɶɸ 8/12-ɛɢɬ ɢɥɢ 12/14-ɛɢɬ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɦ, ɨɛɟɫɩɟɱɢɜɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

ɞɨ 400 ɤȽɰ ɢ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ± 2%. 

 

Ɍɚɛɥɢɰɚ 2.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ 

ɇɚɡɜɚɧɢɟ 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 

ɞɢɚɩɚɡɨɧ 
Ɍɨɱɧɨɫɬɶ ɉɨɝɪɟɲɧɨɫɬɶ 

DS18B20 -55ɋ…125ºɋ +-0.0625ºɋ +-2% 

DHT11 0ɋ…50ºɋ +-2ºɋ 

+-2% 
ɬɟɦɩɟɪɚɬɭɪɚ, 

+-5% 
ɜɥɚɠɧɨɫɬɶ 

DHT22 -40ɋ…125ºɋ +-0,5ºɋ 

+-0,5% 
ɬɟɦɩɟɪɚɬɭɪɚ, 
ɨɬ +-2 ɞɨ +-

5% ɜɥɚɠɧɨɫɬɶ 

LM35 -55ɋ…150ºɋ 
+-0.5ºɋ (ɩɪɢ 

25ºɋ) 
+-2% 

TMP36 -40ɋ…150ºɋ +-1ºɋ +-2% 

HTU21D -40ɋ…105ºɋ +-1ºɋ +-2% 
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2.2 Ⱦɚɬɱɢɤɢ ɜɥɚɠɧɨɫɬɢ 

 

Ёɦɤɨɫɬɧɵɟ ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ Sensirion ɧɟ ɬɪɟɛɭɸɬ 

ɤɚɥɢɛɪɨɜɤɢ ɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɚɬɶ ɧɚ ɜɵɯɨɞɟ ɰɢɮɪɨɜɵɟ ɞɚɧɧɵɟ. Ɉɬɥɢɱɧɚɹ 

ɞɨɥɝɨɜɪɟɦɟɧɧɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɢ ɧɟɛɨɥɶɲɨɣ ɬɨɤ ɩɨɬɪɟɛɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɭɫɬɪɨɣɫɬɜ ɫ ɛɚɬɚɪɟɣɧɵɦ ɩɢɬɚɧɢɟɦ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɫɛɨɪɨɦ 

ɢɧɮɨɪɦɚɰɢɢ. ɇɨɜɵɟ ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ SHT3x ɨɬɤɪɵɜɚɸɬ ɧɨɜɵɣ 

ɭɪɨɜɟɧɶ ɜ ɬɟɯɧɨɥɨɝɢɢ ɢɡɦɟɪɟɧɢɣ. ɂɯ ɪɚɡɪɚɛɨɬɤɟ ɩɪɟɞɲɟɫɬɜɨɜɚɥ 15-ɥɟɬɧɢɣ ɨɩɵɬ 

ɤɨɦɩɚɧɢɢ ɧɚ ɪɵɧɤɟ CMOS-ɞɚɬɱɢɤɨɜ. Ʌɢɧɟɣɤɚ SHT3x ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɦɨɞɟɥɟɣ: 

ɛɚɡɨɜɨɣ ɦɨɞɟɥɢ SHT30, ɫɬɚɧɞɚɪɬɧɨɣ SHT31 ɢ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ SHT35 (ɧɚɱɚɥɨ 

ɩɪɨɞɚɠ ɜ ɤɨɧɰɟ 2015 ɝɨɞɚ). Ʉɚɠɞɚɹ ɦɨɞɟɥɶ ɜɵɩɭɫɤɚɟɬɫɹ ɜ ɞɜɭɯ ɦɨɞɢɮɢɤɚɰɢɹɯ: ɫ 

ɚɧɚɥɨɝɨɜɵɦ ɜɵɯɨɞɨɦ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɫ ɰɢɮɪɨɜɵɦ ɜɵɯɨɞɨɦ I2C.  

ȼ ɮɭɧɤɰɢɨɧɚɥ ɞɚɬɱɢɤɨɜ ɜɯɨɞɹɬ ɫɯɟɦɚ ɨɛɪɚɛɨɬɤɢ ɢ ɭɫɢɥɟɧɢɹ ɫɢɝɧɚɥɚ, ɫɯɟɦɚ 

ɥɢɧɟɚɪɢɡɚɰɢɢ ɫɢɝɧɚɥɚ, ɛɥɨɤ ɩɚɦɹɬɢ ɤɚɥɢɛɪɨɜɤɢ, Ⱥɐɉ ɢ ɫɯɟɦɚ ɫɛɪɨɫɚ ɩɨ ɩɢɬɚɧɢɸ. 

ɐɢɮɪɨɜɨɣ ɢɧɬɟɪɮɟɣɫ I2C ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢɦɟɟɬ ɫɤɨɪɨɫɬɶ ɞɨ 1 ɆȽɰ ɢ ɞɜɟ 

ɚɞɪɟɫɧɵɟ ɹɱɟɣɤɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɵɛɨɪɚ. Ɍɪɚɞɢɰɢɨɧɧɨ, ɤɨɦɩɚɧɢɹ Sensirion 

ɩɪɟɞɥɚɝɚɟɬ ɞɚɬɱɢɤɢ ɫ ɲɢɪɨɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɩɢɬɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɨɬ 2.4 ɞɨ 5.5 

ȼ.  

Ⱦɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ Si7021. ɗɬɨɬ ɞɚɬɱɢɤ 

ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɜɟɪɞɨɬɟɥɶɧɭɸ CMOS ɦɢɤɪɨɫɯɟɦɭ. 

Ɇɢɤɪɨɫɯɟɦɚ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɞɚɬɱɢɤɚ ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɚɧɚɥɨɝɨ-

ɰɢɮɪɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɨɛɪɚɛɨɬɱɢɤɚ ɫɢɝɧɚɥɨɜ, ɤɚɥɢɛɪɨɜɳɢɤɚ ɞɚɧɧɵɯ, ɚ 

ɬɚɤɠɟ ɨɛɪɚɛɨɬɱɢɤɚ ɢɧɬɟɪɮɟɣɫɚ I2C. Ɂɚɩɚɬɟɧɬɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɫɬɚɧɞɚɪɬɚ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɢɦɟɪɧɵɯ ɞɢɷɥɟɤɬɪɢɤɨɜ ɞɥɹ ɡɨɧɞɢɪɨɜɚɧɢɹ 

ɜɥɚɠɧɨɫɬɢ, ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɬɜɟɪɞɨɬɟɥɶɧɵɟ CMOS ɞɚɬɱɢɤɢ ɫ ɦɚɥɵɦ ɞɪɟɣɮɨɦ, 
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ɝɢɫɬɟɪɟɡɢɫɨɦ ɢ ɞɨɥɝɨɫɪɨɱɧɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɩɨɤɚɡɚɧɢɣ. Ʉɚɥɢɛɪɭɟɬɫɹ ɧɚ ɡɚɜɨɞɟ ɢ 

ɤɚɥɢɛɪɨɜɨɱɧɵɟ ɞɚɧɧɵɟ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ. ɗɬɨ 

ɝɚɪɚɧɬɢɪɭɟɬ, ɱɬɨ ɞɚɬɱɢɤɢ ɩɨɥɧɨɫɬɶɸ 

ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵ ɢ ɧɟ ɬɪɟɛɭɸɬ ɤɚɥɢɛɪɨɜɤɢ ɢɥɢ ɩɪɨɝɪɚɦɦɧɵɯ ɢɡɦɟɧɟɧɢɣ. 

Ɋɟɡɢɫɬɢɜɧɵɣ ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ HR202L. ɉɪɢɧɰɢɩ ɟɝɨ ɞɟɣɫɬɜɢɹ- ɷɬɨ 

ɪɟɡɢɫɬɨɪ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟɥɢɧɟɣɧɨ ɦɟɧɹɟɬɫɹ ɨɬ 1ɤɈɦ ɞɨ 10 ɆɈɦ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ.  Ɉɩɪɟɞɟɥɟɧɢɟ 

ɜɥɚɠɧɨɫɬɢ 20-95% ɫ 5% ɬɨɱɧɨɫɬɶɸ. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 0-60 ɝɪɚɞ. ɫ 

ɬɨɱɧɨɫɬɶɸ 2 ɝɪɚɞ. 

Ɍɚɛɥɢɰɚ 2.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɨɜ ɜɥɚɠɧɨɫɬɢ ɫɟɪɢɢ SHT 

ɇɚɡɜɚɧɢɟ 

Ɍɨɱɧɨɫɬɶ  

ɢɡɦɟɪɟɧɢɹ  

ɜɥɚɠɧɨɫɬɢ 

[% RH] 

Ɍɨɱɧɨɫɬɶ  

ɢɡɦɟɪɟɧɢɹ  

ɬɟɦɩɟɪɚɬɭɪɵ 

[°C] 

ɇɚɩɪɹɠɟɧɢɟ  

ɩɢɬɚɧɢɹ [ȼ] 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 

ɞɢɚɩɚɡɨɧ 

SHT30 ±3 ±0,3 2.4...5.5 -40ºɋ…125ºɋ 

SHT31 ±2 ±0,3 2.4...5.5 -40ºɋ…125ºɋ 

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

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

SHT20 ±3 ±0,3 2,1...3,6 -40ºɋ…125ºɋ 

SHT21 ±2 ±0,3 2,1...3,6 -40ºɋ…125ºɋ 

SHT25 ±1,8 ±0,2 2,1...3,6 -40ºɋ…125ºɋ 
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SHT10 ±4,5 ±0,5 2,4...5,5 -40ºɋ…125ºɋ 

SHT11 ±3 ±0,4 2,4...5,5 -40ºɋ…123ºɋ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 

ɇɚɡɜɚɧɢɟ 

Ɍɨɱɧɨɫɬɶ  

ɢɡɦɟɪɟɧɢɹ  

ɜɥɚɠɧɨɫɬɢ 

[% RH] 

Ɍɨɱɧɨɫɬɶ  

ɢɡɦɟɪɟɧɢɹ  

ɬɟɦɩɟɪɚɬɭɪɵ 

[°C] 

ɇɚɩɪɹɠɟɧɢɟ  

ɩɢɬɚɧɢɹ [ȼ] 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ 

ɞɢɚɩɚɡɨɧ 

SHT71 ±3 ±0,4 2,4...5,5 -40ºɋ…125ºɋ 

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

STSC1 - ±0,3 1,62...1,98 -40ºɋ…125ºɋ 

STS21 - ±0,2 2,1...3,6 -40ºɋ…125ºɋ 

STS30 - 
±0,3 

(0…+65°C) 

2,4...5,5 -40ºɋ…125ºɋ 

STS31 - 
±0,3 (-

40…+90°C) 

2,4...5,5 -40ºɋ…125ºɋ 

Si7021 ±3 ±0,4 1.9 - 3.6 -40ºɋ…85ºɋ 

HR202L ±3 ±2 3,2...5,5 -40ºɋ…85ºɋ 

 

2.3 Ⱦɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ 
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Ⱦɚɬɱɢɤ BMP180 (3.3ȼ, GY-68) – ɹɜɥɹɟɬɫɹ ɧɟɞɨɪɨɝɢɦ ɢ ɩɪɨɫɬɵɦ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɟɧɫɨɪɧɵɦ ɞɚɬɱɢɤɨɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɢɡɦɟɪɢɬɶ ɚɬɦɨɫɮɟɪɧɨɟ 

ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ ɞɚɬɱɢɤɟ ɢɦɟɟɬɫɹ ɝɟɪɦɟɬɢɱɧɚɹ 

ɤɚɦɟɪɚ, ɨɞɧɚ ɢɡ ɫɬɟɧɨɤ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɝɢɛɤɨɣ ɦɟɦɛɪɚɧɨɣ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ 

ɧɟɣ ɬɟɧɡɨɞɚɬɱɢɤɚɦɢ. Ɇɟɦɛɪɚɧɚ ɩɪɨɝɢɛɚɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɣ 

ɜɧɭɬɪɢ ɤɚɦɟɪɵ ɢ ɫɧɚɪɭɠɢ, ɱɬɨ ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɧɡɨɞɚɬɱɢɤɨɜ 

ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɬɨɤɭ. Ɍɚɤ ɠɟ ɢɦɟɟɬɫɹ ɬɟɪɦɨɞɚɬɱɢɤ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ 

ɦɟɧɹɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɬɟɦɩɟɪɚɬɭɪɟ.  

Ⱥɐɉ (ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ) ɩɟɪɟɜɨɞɢɬ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɧɟɧɢɣ 

ɞɚɬɱɢɤɨɜ ɜ ɰɢɮɪɨɜɵɟ ɞɚɧɧɵɟ «ɧɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ», ɤɨɬɨɪɵɟ 

ɞɨɫɬɭɩɧɵ ɞɥɹ ɱɬɟɧɢɹ ɢɡ ɪɟɝɢɫɬɪɨɜ ɞɚɬɱɢɤɚ: «Out MSB», «Out LSB» ɢ «Out xLSB».  

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɤɚɡɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ (ɤɨɦɩɟɧɫɚɰɢɢ ɫɦɟɳɟɧɢɹ,  

ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɬ.ɞ.) ɤɚɠɞɵɣ ɞɚɬɱɢɤ ɤɚɥɢɛɪɭɟɬɫɹ ɧɚ ɡɚɜɨɞɟ, ɢ ɜ EEPROM 

ɡɚɩɢɫɵɜɚɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɞɥɹ ɤɚɠɞɨɝɨ ɞɚɬɱɢɤɚ 11 ɤɚɥɢɛɪɨɜɨɱɧɵɯ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ (176 ɛɢɬ), ɤɨɬɨɪɵɟ ɞɨɫɬɭɩɧɵ ɞɥɹ ɱɬɟɧɢɹ ɢɡ ɪɟɝɢɫɬɪɨɜ ɞɚɬɱɢɤɚ: 

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

 

 

Ɋɢɫɭɧɨɤ 2.1 – Ⱦɚɬɱɢɤ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ BMP180 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɚ BMP180: 

- ɩɢɬɚɧɢɟ ɞɚɬɱɢɤɚ: (VDD ) 1,8: 3,6 ȼ;  
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- ɩɢɬɚɧɢɟ ɲɢɧɵ I2C: (VDDIO) 1,62: 3,6 ȼ);  

- ɩɢɬɚɧɢɟ ɦɨɞɭɥɹ: 3,3 ɢɥɢ 5 ȼ; 

- ɩɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ: 3 … 32 ɦɤȺ;  

- ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ: -40 … 80 °C;  

- ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ: 0 … 10 Ɇɩɚ;  

- ɞɢɚɩɚɡɨɧ ɞɚɜɥɟɧɢɹ: 300 … 1100 ɝɉɚ;  

- ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪɵ: 0 … 65 °C;  

- ɜɪɟɦɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ: 3 … 51 ɦɫ;  

- ɪɚɛɨɱɚɹ ɱɚɫɬɨɬɚ ɲɢɧɵ I2C: 3,4 ɆȽɰ;  

- ɭɪɨɜɟɧɶ «0» ɜ ɲɢɧɟ I2C: 0 … 0,2∙VDDIO ȼ;  

- ɭɪɨɜɟɧɶ «1» ɜ ɲɢɧɟ I2C: 0,8∙VDDIO … VDDIO ȼ;  

- ɪɟɡɢɫɬɨɪɵ ɧɚ ɲɢɧɟ I2C: 2,2 … 10 ɤɈɦ I2C;  

- ɬɨɤ ɫɬɨɤɚ ɥɢɧɢɢ SDA ɜ I2C: ≈ 9 ɦȺ;  

- ɚɞɪɟɫ ɞɚɬɱɢɤɚ ɧɚ ɲɢɧɟ I2C: 0x77;  

- ɩɨɞɝɨɬɨɜɤɚ ɤ ɡɚɩɭɫɤɭ: 10 … ɦɫ. 

 

 Ɂɚɩɢɫɶ ɞɚɧɧɵɯ BMP180 ɜ ɪɟɝɢɫɬɪ: 

ɨɬɩɪɚɜɥɹɟɦ 1ɣ ɛɚɣɬ (ɚɞɪɟɫ ɞɚɬɱɢɤɚ 0x77 ɢ ɛɢɬ «R/W»=«0»); ɨɬɩɪɚɜɥɹɟɦ 2ɨɣ ɛɚɣɬ 

(ɚɞɪɟɫ ɧɭɠɧɨɝɨ ɧɚɦ ɪɟɝɢɫɬɪɚ); ɨɬɩɪɚɜɥɹɟɦ 3ɣ ɛɚɣɬ (ɞɚɧɧɵɟ ɞɥɹ ɡɚɩɢɫɢ);  

ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɨɬɩɪɚɜɥɟɧɧɨɝɨ ɛɚɣɬɚ, ɩɨɥɭɱɚɟɦ ɨɬɜɟɬ ɨɬ ɞɚɬɱɢɤɚ ɜ ɜɢɞɟ ɨɞɧɨɝɨ  

ɛɢɬɚ «ACK».   

 

 

Ɋɢɫɭɧɨɤ 2.2 – ɉɪɢɦɟɪ ɡɚɩɢɫɢ ɜ ɪɟɝɢɫɬɪ 0xF4 ɡɧɚɱɟɧɢɹ 0xB4 
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 ɑɬɟɧɢɟ ɞɚɧɧɵɯ ɢɡ ɪɟɝɢɫɬɪɨɜ: 

ɨɬɩɪɚɜɥɹɟɦ 1ɣ ɛɚɣɬ, (ɚɞɪɟɫ ɞɚɬɱɢɤɚ 0x77 ɢ ɛɢɬ «R/W»=«0»); ɨɬɩɪɚɜɥɹɟɦ 2ɨɣ ɛɚɣɬ 

(ɚɞɪɟɫ ɧɭɠɧɨɝɨ ɧɚɦ ɪɟɝɢɫɬɪɚ); ɨɬɩɪɚɜɥɹɟɦ ɫɢɝɧɚɥ «RESTART»;  

ɨɬɩɪɚɜɥɹɟɦ 3ɣ ɛɚɣɬ, (ɚɞɪɟɫ ɞɚɬɱɢɤɚ 0x77 ɢ ɛɢɬ «R/W»=«1»); ɞɚɬɱɢɤ ɨɬɜɟɬɢɬ ɨɞɧɢɦ 

ɛɚɣɬɨɦ ɞɚɧɧɵɯ ɢɡ ɭɤɚɡɚɧɧɨɝɨ ɪɟɝɢɫɬɪɚ;  

ɟɫɥɢ ɩɨɞɚɬɶ ɫɢɝɧɚɥ «ACK», ɬɨ ɞɚɬɱɢɤ ɩɟɪɟɞɚɫɬ ɛɚɣɬ ɞɚɧɧɵɯ ɫɥɟɞɭɸɳɟɝɨ ɪɟɝɢɫɬɪɚ 

ɢ ɬ.ɞ. ɩɨɤɚ ɦɵ ɧɟ ɩɟɪɟɞɚɞɢɦ ɫɢɝɧɚɥ «NACK». 

 

 

Ɋɢɫɭɧɨɤ 2.3 – ɉɪɢɦɟɪ ɱɬɟɧɢɹ ɛɚɣɬɚ ɢɡ ɪɟɝɢɫɬɪɚ 0xF6 (ɞɚɬɱɢɤ ɨɬɜɟɬɢɥ ɡɧɚɱɟɧɢɟɦ 

0x5C) 

 

 

Ɋɢɫɭɧɨɤ 2.4 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɞɚɬɱɢɤɚ BMP180 
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Ⱦɚɬɱɢɤ bme280 ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ 3 ɭɫɬɪɨɣɫɬɜɚ – ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ, 

ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. Ɋɚɡɪɚɛɚɬɵɜɚɥɫɹ ɞɥɹ ɦɚɥɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɬɨɤɚ, ɜɵɫɨɤɨɣ 

ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɫɪɨɱɧɨɣ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ. ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ 

ɦɟɠɞɭ ɫɨɛɨɣ, ɬɨ ɞɚɬɱɢɤɢ ɨɱɟɧɶ ɩɨɯɨɠɢ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɜɨɢɦ 

ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ BMP180, ɛɨɥɟɟ ɧɨɜɵɣ ɞɚɬɱɢɤ BMP280 

ɡɚɦɟɬɧɨ ɦɟɧɶɲɟ ɩɨ ɪɚɡɦɟɪɚɦ. ȿɝɨ ɜɨɫɶɦɢɤɨɧɬɚɤɬɧɵɣ ɦɢɧɢɚɬɸɪɧɵɣ ɤɨɪɩɭɫ 

ɬɪɟɛɭɟɬ ɚɤɤɭɪɚɬɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɦɨɧɬɚɠɚ. Ɍɚɤɠɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɞɟɪɠɢɜɚɟɬ 

ɢɧɬɟɪɮɟɣɫɵ I2C ɢ SPI, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɩɨɞɞɟɪɠɢɜɚɥɢ 

ɬɨɥɶɤɨ I2C. ɉɨ ɥɨɝɢɤɟ ɪɚɛɨɬɵ ɞɚɬɱɢɤɚ ɢɡɦɟɧɟɧɢɣ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɬ, ɛɵɥɚ ɬɨɥɶɤɨ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɢ ɭɜɟɥɢɱɟɧɨ ɪɚɡɪɟɲɟɧɢɟ Ⱥɐɉ.  

Ⱦɚɬɱɢɤ BME280, ɢɡɦɟɪɹɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɭ, ɜɥɚɠɧɨɫɬɶ ɢ ɞɚɜɥɟɧɢɟ, ɬɚɤɠɟ ɩɨɯɨɠ 

ɧɚ BMP280. Ɉɬɥɢɱɢɟ ɦɟɠɞɭ ɧɢɦɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɦɟɪɚɯ ɤɨɪɩɭɫɚ, ɬɚɤ ɤɚɤ 

BME280 ɢɦɟɟɬ ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɧɟɦɧɨɝɨ ɭɜɟɥɢɱɢɜɚɟɬ ɝɚɛɚɪɢɬɵ. 

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɧɬɚɤɬɨɜ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚ ɤɨɪɩɭɫɟ ɫɨɜɩɚɞɚɸɬ. 

 

2.4 Ⱦɚɬɱɢɤɢ ɝɚɡɨɜ 

 

Ⱦɚɬɱɢɤɢ ɫɟɪɢɢ MQ. Ɇɨɞɭɥɢ ɩɨɫɬɪɨɟɧɵ ɧɚ ɛɚɡɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ 

ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ. Ⱦɚɬɱɢɤɢ ɨɬɥɢɱɚɸɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢ ɛɵɫɬɪɨɣ 

ɪɟɚɤɰɢɟɣ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɟɬɟɤɬɢɪɭɟɦɵɯ ɝɚɡɨɜ. ɑɭɜɫɬɜɢɬɟɥɶɧɵɣ 

ɷɥɟɦɟɧɬ ɞɚɬɱɢɤɨɜ ɫɨɫɬɨɢɬ ɢɡ ɤɟɪɚɦɢɱɟɫɤɨɣ ɬɪɭɛɤɢ ɫ ɩɨɤɪɵɬɢɟɦ Al2O3 ɢ 

ɧɚɧɟɫɟɧɧɨɝɨ ɧɚ ɧɟё ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɞɢɨɤɫɢɞɚ ɨɥɨɜɚ. ȼɧɭɬɪɢ ɬɪɭɛɤɢ 

ɩɪɨɯɨɞɢɬ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ, ɤɨɬɨɪɵɣ ɧɚɝɪɟɜɚɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɫɥɨɣ ɞɨ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɧ ɧɚɱɢɧɚɟɬ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɨɩɪɟɞɟɥɹɟɦɵɣ ɝɚɡ. 

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɪɚɡɧɵɦ ɝɚɡɚɦ ɞɨɫɬɢɝɚɟɬɫɹ ɜɚɪɶɢɪɨɜɚɧɢɟɦ ɫɨɫɬɚɜɚ ɩɪɢɦɟɫɟɣ ɜ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɦ ɫɥɨɟ. 

ɋɟɪɢɹ MQ ɫɨɫɬɨɢɬ ɢɡ ɞɟɜɹɬɢ ɞɚɬɱɢɤɨɜ: 

- ɞɚɬɱɢɤ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɝɚɡɨɜ MQ-2; 

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

- ɞɚɬɱɢɤ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ MQ-4; 

- ɞɚɬɱɢɤ ɝɨɪɸɱɢɯ ɝɚɡɨɜ MQ-5; 

- ɞɚɬɱɢɤ ɫɠɢɠɟɧɧɵɯ ɧɟɮɬɹɧɵɯ ɝɚɡɨɜ MQ-6; 

- ɞɚɬɱɢɤ ɭɝɚɪɧɨɝɨ ɝɚɡɚ MQ-7; 

- ɞɚɬɱɢɤ ɜɨɞɨɪɨɞɚ MQ-8; 

- ɞɚɬɱɢɤ ɝɨɪɸɱɢɯ ɢ ɭɝɚɪɧɨɝɨ ɝɚɡɨɜ MQ-9; 

- ɞɚɬɱɢɤ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ MQ-135. 

 

 

 

Ɋɢɫɭɧɨɤ 2.5 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɚɬɱɢɤɨɜ ɫɟɪɢɢ MQ 

 

Ɍɚɛɥɢɰɚ 2.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɨɜ MQ-2 ɢ MQ-6 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ MQ-2 MQ-6 

Ⱦɟɬɟɤɬɢɪɭɟɦɵɣ ɝɚɡ Ⱦɵɦ 
ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ 

ɝɚɡɵ 

Ⱦɢɚɩɚɡɨɧ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 100-10000 ppm 100-10000 ppm 

Rs (ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ 
ɷɥɟɦɟɧɬɚ) 

1-20 ɤɈɦ 50 
ppm, ɬɨɥɭɨɥ 

1-20 ɤɈɦ 100 ppm, 
ɢɡɨɛɭɬɚɧ 

Ƚɚɡ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɧɨɪɦɢɪɭɟɬɫɹ 
ɞɚɬɱɢɤ 

ɂɡɨɛɭɬɚɧ, 
1000 ppm 

ɂɡɨɛɭɬɚɧ, 
1000 ppm 

ȼɪɟɦɹ ɨɬɤɥɢɤɚ ≤ 10 ɫ ≤ 10 ɫ 

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

Ih (ɬɨɤ ɧɚɝɪɟɜɚɬɟɥɹ) ≤ 180 ɦȺ ≤ 180 ɦȺ 

Vh (ɧɚɩɪɹɠɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɹ) 5 ȼ ± 0,2 ȼ 5 ȼ ± 0,2 ȼ 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ -10 ~ +50°C -10 ~ +50°C 

ȼɥɚɠɧɨɫɬɶ ≤ 95 % RH ≤ 95 % RH 

 

Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɤ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɞɚɬɱɢɤɚ MQ-2 

 

2.5 Ⱦɚɬɱɢɤɢ ɚɷɪɨɡɨɥɟɣ 

 

Ⱦɚɬɱɢɤ ɩɵɥɢ DSM501A – ɷɬɨ ɩɨɪɬɚɬɢɜɧɵɣ ɢɡɦɟɪɢɬɟɥɶ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɱɚɫɬɢɰ ɜ ɜɨɡɞɭɯɟ. Ⱦɚɬɱɢɤ ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ 

ɱɚɫɬɢɰ ɢ ɩɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɜɚɬɶ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 

ɨɞɧɨɝɨ ɦɢɤɪɨɧɚ. ȼɫɬɪɨɟɧɧɵɣ ɧɚɝɪɟɜɚɬɟɥɶ ɡɚɬɹɝɢɜɚɟɬ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɜ ɤɨɪɩɭɫ 

ɭɫɬɪɨɣɫɬɜɚ. ɋ ɜɵɯɨɞɚ 1 ɦɵ ɩɨɥɭɱɚɟɦ ɫɢɝɧɚɥ ɫɪɚɛɚɬɵɜɚɧɢɹ ɧɚ ɱɚɫɬɢɰɵ, ɪɚɡɦɟɪ 

ɤɨɬɨɪɵɯ ɦɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɨɠɤɨɣ "Control". ȿɫɥɢ ɤ ɧɨɠɤɟ "Control" ɧɢɱɟɝɨ ɧɟ 
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ɩɨɞɤɥɸɱɟɧɨ, ɬɨ ɜɵɯɨɞ 1 ɛɭɞɟɬ ɜɵɞɚɜɚɬɶ ɫɢɝɧɚɥ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɱɚɫɬɢɰ ɛɨɥɟɟ 2.5 

ɦɢɤɪɨɧ. ɍ ɜɵɯɨɞɚ 2 ɮɢɤɫɢɪɨɜɚɧɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɢ ɨɧ ɫɪɚɛɚɬɵɜɚɟɬ ɧɚ 

ɱɚɫɬɢɰɵ ɛɨɥɟɟ 1 ɦɢɤɪɨɧɚ (ɦɟɧɶɲɢɣ ɪɚɡɦɟɪ ɞɚɧɧɵɣ ɞɚɬɱɢɤ ɧɟ ɫɩɨɫɨɛɟɧ 

ɨɩɪɟɞɟɥɢɬɶ). 

 

 

Ɋɢɫɭɧɨɤ 2.7 – Ⱦɚɬɱɢɤ DSM501A 

 

 

 

Ɋɢɫɭɧɨɤ 2.8 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɚ DSM501A 

 

 ɇɚ ɪɢɫ. 2.9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ ɞɚɬɱɢɤɚ DSM501A. 
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Ɋɢɫɭɧɨɤ 2.9 – Ȼɥɨɤ ɫɯɟɦɚ DSM501A 

 

 

 

Ɍɚɛɥɢɰɚ 2.4 – ɉɚɪɚɦɟɬɪɵ ɞɚɬɱɢɤɚ DSM501A 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ DC 5V ± 0,5V 

Ɋɟɠɢɦ ɜɵɜɨɞɚ 
PWM ɲɢɪɨɬɧɨ-
ɢɦɩɭɥɶɫɧɚɹ ɦɨɞɭɥɹɰɢɹ 

ȼɵɯɨɞɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ  
(ɫ ɱɚɫɬɢɰɚɦɢ) 

0,7 ȼ (ɧɟ ɛɨɥɟɟ 1,0 ȼ) 

ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ (ɱɢɫɬɵɣ 
ɜɨɡɞɭɯ) 

4,5 ȼ (ɦɢɧɢɦɭɦ 4,0 ȼ) 

ɇɚɢɦɟɧɶɲɚɹ ɱɚɫɬɢɰɚ ɢɡɦɟɪɟɧɢɟ  
ɜɨɡɦɨɠɧɨɫɬɶ 

1um 

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 15 000/283 ɦɥ 

Ɋɚɛɨɱɢɣ ɬɨɤ (ɦɚɤɫ.) 90mA 

Ⱦɢɚɩɚɡɨɧ 
 ɜɥɚɠɧɨɫɬɢ 

ɋɪɟɞɚ ɯɪɚɧɟɧɢɹ 0-99% ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 

Ɋɚɛɨɱɚɹ ɨɛɫɬɚɧɨɜɤɚ 0-95% ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 

Ⱦɢɚɩɚɡɨɧ 
 ɬɟɦɩɟɪɚɬɭɪ 

ɋɪɟɞɚ ɯɪɚɧɟɧɢɹ -20 ° C ɞɨ 80 ° C 

Ɋɚɛɨɱɚɹ ɨɛɫɬɚɧɨɜɤɚ Ɉɬ -10 ° C ɞɨ 60 ° C 
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 Sharp GP2Y1010AU0F – ɷɬɨ ɫɱɟɬɱɢɤ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɯ ɚɷɪɨɡɨɥɟɣ, ɤɨɬɨɪɵɣ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ DSM501A. Ɇɨɞɭɥɶ ɢɦɟɟɬ ɢɧɮɪɚɤɪɚɫɧɵɣ ɢɫɬɨɱɧɢɤ 

ɫɜɟɬɚ, ɚ ɬɚɤɠɟ ɞɟɬɟɤɬɨɪ. ɂɫɬɨɱɧɢɤ ɫɜɟɬɚ ɢ ɞɟɬɟɤɬɨɪ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɞɧɨɦ 

ɭɪɨɜɧɟ. Ʉɨɝɞɚ ɚɷɪɨɡɨɥɶɧɚɹ ɱɚɫɬɢɰɚ ɩɨɩɚɞɚɟɬ ɧɚ ɨɩɬɢɱɟɫɤɢɟ ɨɫɢ ɢɫɬɨɱɧɢɤɚ ɢ 

ɩɪɢɟɦɧɢɤɚ, ɩɪɨɢɫɯɨɞɢɬ ɨɬɪɚɠɟɧɢɟ ɨɬ ɚɷɪɨɡɨɥɶɧɨɣ ɱɚɫɬɢɰɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɮɢɤɫɢɪɭɟɬɫɹ ɧɚɥɢɱɢɟ ɚɷɪɨɡɨɥɶɧɨɣ ɱɚɫɬɢɰɵ ɜ ɦɨɞɭɥɟ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ Sharp GP2Y1010AU0F: 

- ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ: 0.5ȼ/(100ɦɤɝ/ɦ3); 

- ɢɡɦɟɪɹɟɦɵɣ ɞɢɚɩɚɡɨɧ: 500ɦɤɝ/m3; 

- ɩɢɬɚɧɢɟ: 2.5-5.5ȼ; 

- ɪɚɛɨɱɢɣ ɬɨɤ: 20 ɦȺ; 

- ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ: -10~65℃; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɯɪɚɧɟɧɢɹ: -20~80℃; 

- ɝɚɛɚɪɢɬɵ: 63.2x41.3x21.1 mm. 
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Ɋɢɫɭɧɨɤ 2.10 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ Sharp GP2Y1010AU0F 

 

 

 

 

 

 

 

 

 

2.6 ȼɵɛɨɪ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ 

 

 ȼ ɤɚɱɟɫɬɜɟ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɬɢɩɨɜɚɹ ɱɟɬɵɪɟɯɤɨɥɟɫɧɚɹ 

ɦɨɛɢɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ ɫ ɞɜɭɦɹ ɪɨɥɢɤɨɧɟɫɭɳɢɦɢ ɤɨɥёɫɚɦɢ ɫɩɟɪɟɞɢ ɢ ɫɡɚɞɢ. 
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Ɋɢɫɭɧɨɤ 2.11 – Ɉɩɨɪɧɚɹ ɩɥɚɬɮɨɪɦɚ ɫ ɪɨɥɢɤɨɧɟɫɭɳɢɦɢ ɤɨɥɟɫɚɦɢ 

 

 Ⱦɜɚ ɜɟɞɭɳɢɯ ɤɨɥɟɫɚ ɞɢɚɦɟɬɪɨɦ 65 ɦɦ ɫ ɪɟɡɢɧɨɜɵɦ ɩɪɨɬɟɤɬɨɪɨɦ ɩɨɞ ɪɟɡɶɛɭ 

2 ɦɦ. 

 

Ɋɢɫɭɧɨɤ 2.12 – ȼɟɞɭɳɢɟ ɤɨɥɟɫɚ 

 

 Ⱦɜɢɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɦɨɬɨɪɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ BQ-2. 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɬɨɪɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ BQ-2: 

- ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɪɟɞɭɤɬɨɪɚ 48:1 ɫ ɪɚɡɴɟɦɨɦ IDC; 

- ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 3 ɞɨ 9ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ; 
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- ɩɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ 130 ɦȺ +6ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɛɟɡ ɧɚɝɪɭɡɤɢ); 

- ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɨɬ 170 ɞɨ 250 ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ (RPM) @ +6 ȼ ɛɟɡ ɧɚɝɪɭɡɤɢ; 

- ɜɟɫ 30 ɝ.; 

- ɦɢɧɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɫɨɫɬɚɜɥɹɟɬ - 0,5 ɤɝ. ɫɦ; 

- ɪɚɡɦɟɪɵ (ɒɯȾɯȼ): 42ɯ45ɯ22,7 ɦɦ. 

 

Ɋɢɫɭɧɨɤ 2.13 – Ɇɨɬɨɪɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ BQ-2 

 

 ɍɩɪɚɜɥɟɧɢɟ ɦɨɬɨɪɚɦɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ 

L298N Motor Driver ɫ Arduino. Ɉɧ ɦɨɠɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ 

ɜɪɚɳɟɧɢɹ ɞɜɭɯ ɞɜɢɝɚɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɚ ɬɚɤ ɠɟ ɭɩɪɚɜɥɹɬɶ ɛɢɩɨɥɹɪɧɵɦ 

ɲɚɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ. 
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Ɋɢɫɭɧɨɤ 2.14 – Ɇɨɞɭɥɶ L298N 

 

 Ɍɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɭɥɹ L298N: 

- ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɥɨɝɢɤɢ ɦɨɞɭɥɹ: 5 ȼ; 

- ɩɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ ɜɫɬɪɨɟɧɧɨɣ ɥɨɝɢɤɢ:  36 ɦȺ; 

- ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɞɪɚɣɜɟɪɚ: 5 ȼ – 35 ȼ; 

- ɪɚɛɨɱɢɣ ɬɨɤ ɞɪɚɣɜɟɪɚ: 2 Ⱥ (ɩɢɤɨɜɵɣ ɬɨɤ 3 Ⱥ); 

- ɝɚɛɚɪɢɬɵ: 43.5 ɦɦ ɯ 43.2ɦɦ ɯ 29.4ɦɦ. 

Ɉɫɧɨɜɧɨɣ ɱɢɩ ɦɨɞɭɥɹ ɷɬɨ ɦɢɤɪɨɫɯɟɦɚ L298N, ɫɨɫɬɨɹɳɚɹ ɢɡ ɞɜɭɯ H-ɦɨɫɬ (H-

Bridge), ɨɞɢɧ ɞɥɹ ɜɵɯɨɞɚ A, ɜɬɨɪɨɣ ɞɥɹ ɜɵɯɨɞɚ B. H-ɦɨɫɬ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɷɥɟɤɬɪɨɧɢɤɟ ɢ ɫɥɭɠɢɬ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ, ɫɯɟɦɚ H-ɦɨɫɬɚ 

ɫɨɞɟɪɠɢɬ ɱɟɬɵɪɟ ɬɪɚɧɡɢɫɬɨɪɚ (ɤɥɸɱɚ) ɫ ɞɜɢɝɚɬɟɥɟɦ ɜ ɰɟɧɬɪɟ, ɨɛɪɚɡɭɹ H-ɩɨɞɨɛɧɭɸ 

ɤɨɦɩɨɧɨɜɤɭ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɪɨɫɬ, ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɡɚɤɪɵɬɢɟ ɞɜɭɯ 

ɨɬɞɟɥɶɧɵɯ ɬɪɚɧɡɢɫɬɨɪɚ ɢɡɦɟɧɹɟɬɫɹ ɩɨɥɹɪɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɥɨɠɟɧɧɨɝɨ ɤ 

ɞɜɢɝɚɬɟɥɸ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ. ɇɚ ɪɢɫɭɧɤɟ 

ɧɢɠɟ, ɩɨɤɚɡɚɧɚ ɪɚɛɨɬɚ H-ɦɨɫɬɨɜɨɣ ɫɯɟɦɵ. 
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Ɋɢɫɭɧɨɤ 2.15 – ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɦɨɫɬɨɜɨɣ ɫɯɟɦɵ 

Ɇɨɞɭɥɶ L298N ɫɨɞɟɪɠɢɬ ɪɚɡɴɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ, ɪɹɞ ɩɟɪɟɦɵɱɟɤ 

ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɦɨɞɭɥɹ, ɞɜɚ ɜɵɯɨɞɚ A ɢ B ɢ ɪɚɡɴɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ 

ɪɟɝɭɥɢɪɭɸɬ ɫɤɨɪɨɫɬɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ. 

 

- ɜɵɜɨɞ Vss — ɩɢɬɚɧɢɟ ɞɜɢɝɚɬɟɥɟɣ, ɨɬ 5 ɞɨ 35 ȼ; 

- ɜɵɜɨɞ GND — ɨɛɳɢɣ ɜɵɜɨɞ ɡɚɡɟɦɥɟɧɢɹ; 

- ɜɵɜɨɞ Vs — ɩɢɬɚɧɢɟ ɞɥɹ ɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ; 

- ɩɟɪɟɦɵɱɤɚ ENA  — ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɶɸ ɞɜɢɝɚɬɟɥɹ A; 

- ɜɵɜɨɞɚ IN1 ɢ IN2 — ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɪɚɳɟɧɢɹ 

ɞɜɢɝɚɬɟɥɹ A; 

- ɜɵɜɨɞɚ IN3 ɢ IN4 — ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɪɚɳɟɧɢɹ 

ɞɜɢɝɚɬɟɥɹ B; 

- ɩɟɪɟɦɵɱɤɚ ENB — ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɶɸ ɞɜɢɝɚɬɟɥɹ B; 

- ɜɵɯɨɞɵ OUT1 ɢ OUT2 — ɪɚɡɴɟɦ ɞɥɹ ɞɜɢɝɚɬɟɥɹ A; 

- ɜɵɯɨɞɵ OUT3 ɢ OUT4 — ɪɚɡɴɟɦ ɞɥɹ ɞɜɢɝɚɬɟɥɹ B. 
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Ɋɢɫɭɧɨɤ 2.16 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɦɨɞɭɥɹ L298N 
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Ɋɢɫɭɧɨɤ 2.17 – ɉɨɞɤɥɸɱɟɧɢɟ ɦɨɞɭɥɹ L298N 

 

2.7 Ɋɚɡɪɚɛɨɬɤɚ ɩɢɬɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɦɨɞɭɥɹ 

 

 ɉɢɬɚɧɢɟ ɦɨɛɢɥɶɧɨɝɨ ɦɨɞɭɥɹ ɪɚɡɞɟɥɟɧɨ ɧɚ ɞɜɟ ɱɚɫɬɢ. Ɇɨɞɭɥɶ L298N, 

ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɪɚɛɨɬɭ ɦɨɬɨɪɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɩɢɬɚɟɬɫɹ ɨɬ ɛɚɬɚɪɟɣɤɢ 

industrial duracell 6lp3146. ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɱɚɫɬɶ ɩɢɬɚɟɬɫɹ ɨɬ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɦɨɛɢɥɶɧɨɣ ɛɚɬɚɪɟɢ Esperanza 2000 mAh. 

 

Ɋɢɫɭɧɨɤ 2.18 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɦɨɛɢɥɶɧɚɹ ɛɚɬɚɪɟɹ Esperanza 2000 mAh 
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 ȼɵɛɨɪ ɨɬɞɟɥɶɧɨɝɨ ɩɢɬɚɧɢɹ ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ɨɛɭɫɥɨɜɥɟɧ ɬɟɦ, ɱɬɨ ɜɵɛɪɚɧɧɵɟ 

ɦɨɬɨɪɵ ɞɨɥɠɧɵ ɩɨɥɭɱɚɬɶ ɨɬ 6 ɞɨ 9 ȼ.  

 

Ɋɢɫɭɧɨɤ 2.19 – Ȼɚɬɚɪɟɣɤɚ industrial duracell 6lp3146 
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3 Ɋɚɡɪɚɛɨɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɢ ɚɥɝɨɪɢɬɦɨɜ 

 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ ɞɚɬɱɢɤɨɜ, ɫɨɛɪɚɧɧɵɯ ɧɚ ɦɚɤɟɬɧɨɣ 

ɩɥɚɬɟ. Ɂɚ ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɚɡɚ ɨɬɜɟɱɚɸɬ ɞɚɬɱɢɤɢ MQ-7 ɢ MQ-2, ɢɡɦɟɪɟɧɢɟ 

ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɚ BMP180, 

ɜɥɚɠɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɚɬɱɢɤɨɦ DHT11, ɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɬɦɨɫɮɟɪɧɵɯ 

ɚɷɪɨɡɨɥɟɣ PM2.5 ɢɡɦɟɪɹɟɬɫɹ ɞɚɬɱɢɤɨɦ Sharp GP2Y1010AU0F. ɋ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ 

ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ HC-05, ɞɚɧɧɵɟ ɫ ɞɚɬɱɢɤɨɜ ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɫɦɚɪɬɮɨɧ ɢ 

ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɩɪɢɥɨɠɟɧɢɢ RemoteXY. 

 

 

Ɋɢɫɭɧɨɤ 3.1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ 

 

ɋ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ HC-05, ɞɚɧɧɵɟ ɫ ɞɚɬɱɢɤɨɜ 

ɩɟɪɟɞɚɸɬɫɹ ɧɚ ɫɦɚɪɬɮɨɧ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɩɪɢɥɨɠɟɧɢɢ RemoteXY. 
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Ɋɢɫɭɧɨɤ 3.2 – Ɉɬɨɛɪɚɠɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɜ ɩɪɢɥɨɠɟɧɢɢ RemoteXY 

 

3.1 Ⱥɥɝɨɪɢɬɦ ɞɜɢɠɟɧɢɹ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ 

 

Ⱦɜɢɠɟɧɢɟ ɦɨɛɢɥɶɧɨɝɨ ɦɨɞɭɥɹ ɪɟɚɥɢɡɨɜɚɧɨ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ. ȼ ɩɟɪɜɨɦ 

ɫɥɭɱɚɟ ɞɜɢɠɟɧɢɟ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɥɢɧɢɢ ɱɟɪɧɨɝɨ ɰɜɟɬɚ, 

ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɜɭɦɹ ɪɟɮɥɟɤɬɢɜɧɵɦɢ ɞɚɬɱɢɤɚɦɢ ZX-03. 

Ⱦɚɬɱɢɤɢ ɢɦɟɸɬ ɨɩɬɨɩɚɪɭ ɫ ɨɬɤɪɵɬɵɦ ɨɩɬɢɱɟɫɤɢɦ ɤɚɧɚɥɨɦ TCRT5000. Ɉɧɚ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢɡɥɭɱɟɧɢɹ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɛɥɢɡɨɫɬɢ ɨɛɴɟɤɬɨɜ ɫ ɩɨɦɨɳɶɸ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. Ɉɩɬɨɩɚɪɚ ɫɨɫɬɨɢɬ ɢɡ 

ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɫɜɟɬɨɞɢɨɞɚ, ɡɚɤɪɵɬɨɝɨ ɩɪɨɡɪɚɱɧɵɦ ɞɥɹ ɂɄ ɥɭɱɟɣ ɫɢɧɢɦ 

ɤɨɥɩɚɤɨɦ, ɢ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɮɨɬɨɬɪɚɧɡɢɫɬɨɪɚ, ɡɚɤɪɵɬɨɝɨ ɱɟɪɧɵɦ ɤɨɥɩɚɤɨɦ. Ʉɨɝɞɚ 

ɢɫɩɭɫɤɚɟɦɨɟ ɫɜɟɬɨɞɢɨɞɨɦ ɢɧɮɪɚɤɪɚɫɧɨɟ ɢɡɥɭɱɟɧɢɟ ɨɬɪɚɠɚɟɬɫɹ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 

ɩɨɩɚɞɟɬ ɧɚ ɛɚɡɭ ɮɨɬɨɬɪɚɧɡɢɫɬɨɪɚ, ɬɨ ɨɧ ɨɬɤɪɵɜɚɟɬɫɹ, ɢ ɜɨɡɧɢɤɚɟɬ ɬɨɤ ɨɬ 

ɤɨɥɥɟɤɬɨɪɚ ɤ ɷɦɢɬɬɟɪɭ. ɑɟɦ ɛɨɥɶɲɟ ɢɡɥɭɱɟɧɢɟ, ɬɟɦ ɛɨɥɶɲɟ ɛɭɞɟɬ ɬɨɤ. 
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Ɋɢɫɭɧɨɤ 3.3 – ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɞɚɬɱɢɤɚ ZX-03 

 

Ɋɢɫɭɧɨɤ 3.4 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɨɜ 

ZX-03 

 Ɇɨɛɢɥɶɧɵɣ ɦɨɞɭɥɶ ɞɜɢɝɚɟɬɫɹ ɩɨ ɱɟɪɧɨɣ ɥɢɧɢɢ, ɩɨɤɚ ɧɟ ɞɨɫɬɢɝɚɟɬ ɫɬɨɩ-

ɥɢɧɢɢ. Ɉɫɬɚɧɨɜɤɚ ɧɭɠɧɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɚɬɱɢɤɢ ɝɚɡɚ ɢ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɜɥɚɠɧɨɫɬɢ ɜɵɞɚɜɚɥɢ ɤɨɪɪɟɤɬɧɵɟ ɡɧɚɱɟɧɢɹ. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɡɧɚɱɟɧɢɣ ɨɬ 

ɞɚɬɱɢɤɨɜ, ɞɜɢɠɟɧɢɟ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ. 
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Ɋɢɫɭɧɨɤ 3.5 – Ⱥɥɝɨɪɢɬɦ ɞɜɢɠɟɧɢɹ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ, ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ 

ZX-03 
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ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɞɜɢɠɟɧɢɹ – ɷɬɨ ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ. Ɋɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɨɡɞɚɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɜ ɩɪɢɥɨɠɟɧɢɢ RemoteXY. 

 

Ɋɢɫɭɧɨɤ 3.6 – ɂɧɬɟɪɮɟɣɫ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

 

 Ⱦɜɢɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɱɟɬɵɪɟɯ ɤɧɨɩɨɤ: «ɜɩɟɪɟɞ», «ɜɥɟɜɨ», 

«ɜɩɪɚɜɨ», «ɧɚɡɚɞ». ɋɜɟɪɯɭ ɷɤɪɚɧɚ ɡɚɞɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɨɛɢɥɶɧɨɣ 

ɩɥɚɬɮɨɪɦɵ. ɉɟɪɟɤɥɸɱɚɬɟɥɶ «ȼɤɥ/ȼɵɤɥ» ɨɬɜɟɱɚɟɬ ɡɚ ɜɤɥɸɱɟɧɢɟ ɪɭɱɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 3.7 – Ⱥɥɝɨɪɢɬɦ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

 

3.2 Ⱥɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ 

 

 ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɋɧɚɱɚɥɚ ɢɞɟɬ ɩɪɨɜɟɪɤɚ 

ɞɚɬɱɢɤɨɜ, ɟɫɥɢ ɜɫɟ ɞɚɬɱɢɤɢ ɮɭɧɤɰɢɨɧɢɪɭɸɬ, ɩɨɥɭɱɚɟɦ ɢɧɮɨɪɦɚɰɢɸ ɫ ɞɚɬɱɢɤɨɜ, 

ɡɚɬɟɦ ɢɞɟɬ ɭɫɪɟɞɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɩɨɫɥɟ ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɦ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɚɡɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, 

ɜɵɜɨɞɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚ ɫɦɚɪɬɮɨɧ. 
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Ɋɢɫɭɧɨɤ 3.8 – Ⱥɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ 
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4 ɂɫɩɵɬɚɧɢя ɦɨɛɢɥɶɧɨɝɨ ɦɨɞɭɥя 

 

ɂɫɩɵɬɚɧɢɹ ɦɨɞɭɥɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɞɜɚ ɷɬɚɩɚ, ɢɫɩɵɬɚɧɢɟ ɦɨɛɢɥɶɧɨɣ 

ɩɥɚɬɮɨɪɦɵ ɜ ɞɜɢɠɟɧɢɢ ɩɨ ɥɢɧɢɢ ɢ ɢɫɩɵɬɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ. 

 

 

Ɋɢɫɭɧɨɤ 4.1 – Ɉɛɳɢɣ ɜɢɞ ɩɨɞɜɢɠɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ 

 

 

4.1 Ⱦɜɢɠɟɧɢɟ ɩɨ ɩɨɥɢɝɨɧɭ 

 

ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɢɜɟɞɟɧ ɥɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ ɦɨɛɢɥɶɧɨɣ 

ɩɥɚɬɮɨɪɦɨɣ. 
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Ɋɢɫɭɧɨɤ 4.2 – Ʌɢɫɬɢɧɝ ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɨɣ 

 Ⱦɥɹ ɢɫɩɵɬɚɧɢɹ ɛɵɥ ɫɨɡɞɚɧ ɩɨɥɢɝɨɧ ɢɡ ɛɭɦɚɝɢ, ɧɚ ɤɨɬɨɪɨɣ ɛɵɥɚ ɧɚɩɟɱɚɬɚɧɚ 

ɥɢɧɢɹ ɲɢɪɢɧɨɣ 65ɦɦ. 
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Ɋɢɫɭɧɨɤ 4.3 – Ɇɨɛɢɥɶɧɵɣ ɦɨɞɭɥɶ ɜ ɯɨɞɟ ɢɫɩɵɬɚɧɢɹ 

 

4.2 ɋɪɚɜɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɫ ɩɨɤɚɡɚɧɢɹɦɢ ɞɚɬɱɢɤɨɜ    

ɩɪɨɟɤɬɚ ɱɟɪɧɨɟ ɧɟɛɨ  

 

ɑɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ 

ɫɪɚɜɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ ɢ ɚɷɪɨɡɨɥɟɣ ɊɆ2.5 ɫ ɞɚɬɱɢɤɚɦɢ ɢɡ 

ɩɪɨɟɤɬɚ «ɑɟɪɧɨɟ ɧɟɛɨ». ɇɚ ɫɚɣɬɟ https://nebo.live/ru/krs ɩɨɤɚɡɚɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɞɚɬɱɢɤɨɜ ɩɪɨɟɤɬɚ ɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɢɯ ɩɨɤɚɡɚɧɢɹ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ.  

 

Ɋɢɫɭɧɨɤ 4.4 – Ʉɚɪɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɚɬɱɢɤɨɜ ɩɪɨɟɤɬɚ «ɑɟɪɧɨɟ ɧɟɛɨ» 

https://nebo.live/ru/krs
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 ɋɪɚɜɧɟɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ 30 ɢɸɧɹ ɜ 12:00 ɢ ɜ 13:20 ɧɚ ɭɥɢɰɟ Ⱥɤɚɞɟɦɝɨɪɨɞɨɤ 

ɢ ɭɥɢɰɟ Ⱥɞɵ Ʌɟɛɟɞɟɜɨɣ. 

 

Ɍɚɛɥɢɰɚ 4.1 ɋɪɚɜɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɫ ɩɨɤɚɡɚɧɢɹɦɢ ɞɚɬɱɢɤɨɜ    

ɩɪɨɟɤɬɚ ɱɟɪɧɨɟ ɧɟɛɨ 

Ɇɟɫɬɨ, ɝɞɟ 

ɩɪɨɜɨɞɢɥɨɫɶ 

ɢɡɦɟɪɟɧɢɟ 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ Ⱦɚɬɱɢɤɢ ɩɪɨɟɤɬɚ «ɑɟɪɧɨɟ 

ɧɟɛɨ» 

Ɍ, ºɋ ȼɥɚɠɧɨɫɬɶ, 

% 

ɊɆ2.5, 

ɦɝ/   

Ɍ, ºɋ ȼɥɚɠɧɨɫɬɶ, 

% 

ɊɆ2.5, 

ɦɝ/   

ɍɥɢɰɚ 

Ⱥɤɚɞɟɦɝɨɪɨɞɨɤ 

19 44 3.4 19 44 3 

ɍɥɢɰɚ 

Ⱥɞɵ 

Ʌɟɛɟɞɟɜɨɣ 

16 67 8.2 16 70 8 
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 5 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ 

 

 ɋɦɟɬɚ ɡɚɬɪɚɬ – ɷɬɨ ɜɵɪɚɠɟɧɢɟ ɜ ɞɟɧɟɠɧɨɣ ɮɨɪɦɟ ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨɞɜɢɠɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ. 

 

 5.1 ɋɦɟɬɚ ɡɚɬɪɚɬ ɞɥя ɪɟɚɥɢɡɚɰɢɢ ɩɨɞɜɢɠɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɩɥɚɬɮɨɪɦɵ 

 

Ɍɚɛɥɢɰɚ 5.1 – ɋɩɢɫɨɤ ɡɚɬɪɚɬ ɧɚ ɷɥɟɦɟɧɬɵ ɩɨɞɜɢɠɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɭɦɦɚ ɡɚ ɟɞɢɧɢɰɭ, ɪɭɛ. Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ. 
Ⱦɚɬɱɢɤ MQ-2 190 1 
Ⱦɚɬɱɢɤ MQ-7 260 1 
Ⱦɚɬɱɢɤ BMP180 180 1 
Ⱦɚɬɱɢɤ DHT11 140 1 
Ⱦɚɬɱɢɤ Sharp 
GP2Y1010AU0F 

680 1 

ɉɥɚɬɚ ɦɚɤɟɬɧɚɹ 120 1 
Ʉɨɧɬɪɨɥɥɟɪ Arduino 
Nano 

720 1 

Ɇɨɞɭɥɶ L298N 230 1 
Ɇɨɬɨɪ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
BQ-2 

135 2 

Ⱦɚɬɱɢɤ ZX-03 145 2 
ɂɬɨɝ:  3080 ɪɭɛ. 
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6 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɟɤɬɚ 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 12.0.001, 

ȽɈɋɌ 12.0.003, ȽɈɋɌ 12.1.019 ɢ ȽɈɋɌ 12.2.003 ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ: 

 ɜɵɛɨɪɨɦ ɩɪɢɧɰɢɩɨɜ ɞɟɣɫɬɜɢɹ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɯɟɦ, ɛɟɡɨɩɚɫɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬ. ɩ.; 

 ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɜɟɳɟɫɬɜ; 

 ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɪɟɞɫɬɜ ɦɟɯɚɧɢɡɚɰɢɢ, ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; 

 ɜɵɛɨɪɨɦ ɛɟɡɨɩɚɫɧɵɯ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ; 

 ɩɪɢɦɟɧɟɧɢɟɦ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ; 

 ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ; 

 ɪɚɡɦɟɳɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɥɨɳɚɞɤɟ; 

 ɜɵɛɨɪɨɦ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɜ ɭɫɥɨɜɢɹɯ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢ ɪɟɦɨɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 

ȽɈɋɌ 2.601 ɢ ȽɈɋɌ 2.602, ɧɟ ɞɨɥɠɧɨ ɫɨɡɞɚɜɚɬɶ ɨɩɚɫɧɨɫɬɢ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɹɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɥɚɠɧɨɫɬɢ, ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ, ɜɵɫɨɤɢɯ ɢ ɧɢɡɤɢɯ ɞɚɜɥɟɧɢɣ, ɚɝɪɟɫɫɢɜɧɵɯ 

ɜɟɳɟɫɬɜ, ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ, ɨɛɥɟɞɟɧɟɧɢɹ ɢ ɞɪɭɝɢɯ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɦɟɫɬɨ ɩɪɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 
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6.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ 

 

Ɇɨɛɢɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 ɤɨɪɩɭɫɧɵɟ ɢ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ; 

 ɞɜɢɝɚɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ; 

 ɤɨɧɬɪɨɥɥɟɪ; 

 ɤɚɛɟɥɢ; 

 ɞɚɬɱɢɤɢ; 

 ɩɪɢɟɦɧɢɤɢ ɢ ɩɟɪɟɞɚɬɱɢɤɢ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

ȼɫɟ ɷɥɟɦɟɧɬɵ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜɵɫɨɤɨɣ ɩɨɠɚɪɧɨɣ 

(ȽɈɋɌ 12.1.004) ɢ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ (ȽɈɋɌ 12.1.010). 

Ʉɨɪɩɭɫɧɵɟ ɢ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ. 

Ɇɨɛɢɥɶɧɚɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫɧɵɟ ɷɥɟɦɟɧɬɵ, 

ɤɪɟɩɟɠɧɵɟ ɢɡɞɟɥɢɹ (ɜɢɧɬɵ, ɝɚɣɤɢ).  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 12.1.019, ɤɨɪɩɭɫɧɵɟ ɢ ɤɪɟɩɟɠɧɵɟ 

ɷɥɟɦɟɧɬɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɥɚɬɮɨɪɦɵ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜɵɫɨɤɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɨɩɚɫɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɤɨɪɩɭɫɧɵɟ ɢɡɞɟɥɢɹ ɧɟ ɩɪɨɜɨɞɹɬ ɬɨɤ ɢ, ɚ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ 

ɧɟ ɤɨɧɬɚɤɬɢɪɭɸɬ ɫ ɬɨɤɨɜɟɞɭɳɢɦɢ ɱɚɫɬɹɦɢ ɪɨɛɨɬɨɜ. 

Ʉɨɧɬɪɨɥɥɟɪ. 

Ʉɨɧɬɪɨɥɥɟɪ ɩɨɥɭɱɚɟɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɨɬ ɛɥɨɤɚ ɩɢɬɚɧɢɹ, ɤɨɬɨɪɨɣ 

ɫɧɚɛɠɚɸɬ ɫɟɪɜɨɩɪɢɜɨɞɵ, ɞɚɬɱɢɤɢ ɢ ɩɪɢёɦɧɢɤɢ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɚ ɬɚɤɠɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɭɩɪɚɜɥɟɧɢɟ ɢ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɧɢɦɢ. 

Ʉɨɧɬɪɨɥɥɟɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɩɪɢ ɜɜɨɞɟ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. ɋɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ȽɈɋɌ 12.1.019 ɢ ȽɈɋɌ 12.1.038 ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 

ɤɨɧɬɪɨɥɥɟɪɨɜ: 
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 ɤɨɧɬɪɨɥɥɟɪ ɢɦɟɟɬ ɩɥɚɫɬɢɤɨɜɵɟ ɤɨɪɩɭɫɚ, ɢɫɤɥɸɱɚɸɳɢɯ ɤɨɧɬɚɤɬ 

ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɢɯ ɜɧɭɬɪɟɧɧɢɦɢ ɱɚɫɬɹɦɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ; 

 ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɤɨɧɬɪɨɥɥɟɪɚ 

– 12 ȼ, ɱɬɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 12.1.038 ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɜ 1 ɫ ɢ 

ɛɨɥɟɟ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ; 

 ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ ɧɟ ɢɦɟɸɬ ɨɫɬɪɵɯ ɭɝɥɨɜ, ɤɪɨɦɨɤ, 

ɡɚɭɫɟɧɰɟɜ ɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɧɟɪɨɜɧɨɫɬɹɦɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ 

ɬɪɚɜɦɢɪɨɜɚɧɢɹ ɪɚɛɨɬɚɸɳɢɯ; 

 ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ ɢɫɤɥɸɱɚɟɬ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ ɨɫɥɚɛɥɟɧɢɟ ɢɥɢ 

ɪɚɡɴɟɞɢɧɟɧɢɟ ɤɪɟɩɥɟɧɢɣ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɢ ɞɟɬɚɥɟɣ ɡɚ ɫɱёɬ ɢɯ ɧɚɞёɠɧɨɝɨ 

ɤɪɟɩɥɟɧɢɹ. 

Ʉɚɛɟɥɢ. 

ȼ ɤɨɦɩɥɟɤɬɚɯ ɢɦɟɸɬɫɹ ɞɜɭɯ-, ɢ ɬɪёɯ-ɠɢɥɶɧɵɟ ɤɚɛɟɥɢ ɩɢɬɚɧɢɹ ɢ ɫɜɹɡɢ. 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɤɚɛɟɥɹɦɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɢɯ ɫɜɨɣɫɬɜɚɦɢ: 

 ɧɚɥɢɱɢɟ ɪɚɛɨɱɟɣ ɢɡɨɥɹɰɢɢ; 

 ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɦɟɠɞɭ ɠɢɥɚɦɢ ɤɚɛɟɥɟɣ, ɤɪɨɦɟ ɤɚɛɟɥɟɣ 

ɩɢɬɚɧɢɹ, ɫɨɫɬɚɜɥɹɟɬ 5 ȼ, ɱɬɨ, ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 12.1.038, ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 

ɬɨɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ – 8 ȼ; 

 ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɠɢɥɚɦɢ ɤɚɛɟɥɟɣ ɩɢɬɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɪɨɛɨɬɚ ɫɨɫɬɚɜɥɹɟɬ 

12 ȼ, ɱɬɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 12.1.038 ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɜ 

1 ɫ ɢ ɛɨɥɟɟ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ; 

 

Ⱦɚɬɱɢɤɢ, ɩɪɢɟɦɧɢɤɢ ɢ ɩɟɪɟɞɚɬɱɢɤɢ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 
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ȼɫɟ ɞɚɬɱɢɤɢ, ɚ ɬɚɤɠɟ ɩɪɢёɦɧɢɤɢ ɢ ɩɟɪɟɞɚɬɱɢɤɢ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɢɝɧɚɥɚ 

ɢɫɩɨɥɶɡɭɸɬ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɧɟ ɛɨɥɟɟ 5 ȼ, ɱɬɨ, ɫɨɝɥɚɫɧɨ 

ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 12.1.038, ɧɟ ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ – 8 

ȼ. 

 

6.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɢɯ ɫɬɚɧɞɚɪɬɨɜ, ȽɈɋɌ 12.1.004, ȽɈɋɌ 

12.1.018, ɉɍɗ, ɉɌɗ, ɢ ɉɌȻ, ɋɇɢɉ 3.05.06, ɋɇɢɉ 3.05.07. ɋ ɭɱёɬɨɦ ɷɬɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɛɪɚɧ ɬɢɩ ɢɫɩɨɥɧɟɧɢɹ, ɜɢɞ ɜɡɪɵɜɨɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɫɬɟɩɟɧɶ ɟɝɨ ɡɚɳɢɬɵ ɨɬ ɩɵɥɢ ɢ ɜɥɚɝɢ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɚ, ɝɞɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 

ɪɚɛɨɬɚ ɫ ɦɨɛɢɥɶɧɵɦ ɪɨɛɨɬɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨɠɚɪɧɨɣ 

ɩɪɨɮɢɥɚɤɬɢɤɢ: 

 ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ (ɢɧɫɬɪɭɤɬɚɠ ɩɟɪɫɨɧɚɥɚ, ɪɚɡɪɚɛɨɬɤɚ ɩɥɚɧɚ ɷɜɚɤɭɚɰɢɢ ɢ 

ɬ.ɞ.); 

 ɬɟɯɧɢɱɟɫɤɢɟ (ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɝɨɪɸɱɢɯ ɩɟɪɟɝɨɪɨɞɨɤ); 

 ɪɟɠɢɦɧɵɟ (ɤɭɪɟɧɢɟ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɫɬɚɯ); 

 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ (ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ). 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɚɪɚɦɟɬɪɨɜ 

ɚɬɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥɟɣ ɢ ɝɚɡɨɜ, ɜɵɛɪɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɪɚɡɪɚɛɨɬɚɧɵ 

ɦɨɛɢɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɵ ɚɥɝɨɪɢɬɦɵ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɢ ɦɨɛɢɥɶɧɨɣ ɩɥɚɬɮɨɪɦɵ.  

ȼɫɟ ɞɚɬɱɢɤɢ ɩɨɞɤɥɸɱɟɧɵ ɤ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɭ, ɫɜɹɡɚɧɧɨɦɭ ɛɟɫɩɪɨɜɨɞɧɨɣ 

ɫɜɹɡɶɸ ɫɨ ɫɦɚɪɬɮɨɧɨɦ, ɜɵɛɪɚɧɧɨɝɨ ɩɢɬɚɧɢɹ ɯɜɚɬɚɟɬ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɫɟɯ ɭɫɬɪɨɣɫɬɜ ɢ ɞɚɬɱɢɤɨɜ. 

 ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɨɞɬɜɟɪɞɢɥɢ ɚɞɟɤɜɚɬɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɛɪɚɧɧɵɯ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɬɱɢɤɨɜ. ɉɨɫɬɚɜɥɟɧɧɵɟ ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ, ɧɨ ɟɫɬɶ 

ɧɟɤɨɬɨɪɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɢɡɦɟɪɟɧɢɹɯ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
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https://ru-ecology.info/term/22806. 
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510 ɫ. 

 4. Ɇɢɤɪɨɱɚɫɬɢɰɵ ɢ ɢɯ ɨɩɚɫɧɨɫɬɶ [ɷɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
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ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.academlab.ru/services/air-analysis/pyil-v-

vozduhe. 

 6. ɉɚɪɚɦɟɬɪɵ ɝɚɡɨɜ [ɷɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://ru.wikipedia.org/wiki/ɉɪɢɪɨɞɧɵɣ_ɝɚɡ. 
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https://arduinomaster.ru/datchiki-arduino/podkluchenie-datchik-temperatury-arduino. 

 10. Ⱦɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ [ɷɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ 
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