
 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɬɟɯɧɢɤɢ ɢ ɝɢɞɪɨɝɚɡɨɞɢɧɚɦɢɤɢ 
ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ                      

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                      ______    ȼ. Ⱥ. Ʉɭɥɚɝɢɧ  
                                                             ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

                                                                      «_____»    ________   20__ ɝ. 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

13.03.01 Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɤɨɞ –  ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
 

ɉɪɨɟɤɬ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ 
ɬɟɦɚ 

 

 

 

     Ɋɭɤɨɜɨɞɢɬɟɥɶ               ________       ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ       Ɇ. ȼ. Ʉɨɥɨɫɨɜ 

                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ             ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

     ȼɵɩɭɫɤɧɢɤ                   ________                                                     ɘ. Ⱥ. Ʉɭɥɟɲɨɜɚ 

                                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                            ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɬɟɯɧɢɤɢ ɢ ɝɢɞɪɨɝɚɡɨɞɢɧɚɦɢɤɢ 
ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ                      

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

                                                                      ______    Ʉɭɥɚɝɢɧ ȼ.Ⱥ. 
                                                             ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

                                                                      «_____»   ________  2022 ɝ. 

 
 
 

ɁȺȾȺɇɂȿ 

ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ  ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

  ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 
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ɋɬɭɞɟɧɬɭ  Ʉɭɥɟɲɨɜɨɣ ɘɥɢɢ Ⱥɥɟɤɫɟɟɜɧɟ 
  ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ  Ɏɗ18-02Ȼɉ  ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)  13.03.01 
  ɧɨɦɟɪ    ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɩɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɉɪɨɟɤɬ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɞɚɧɢɹ 

 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 16507/ɫ ɨɬ  28.10.2021 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ  Ɇ. ȼ. Ʉɨɥɨɫɨɜ, ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɋɎɍ ɉɂ 

  
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ   

Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɞɚɧɢɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤ; ɩɥɚɧɵ 1 ɢ 2 ɷɬɚɠɟɣ  

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɡɞɚɧɢɹ; ɤɨɧɫɬɪɭɤɰɢɹ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɟɧɢɣ;  

ɫɩɨɫɨɛ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɬɟɩɥɨɜɵɦ ɫɟɬɹɦ 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ 
ȼɄɊ 

 Ɉɛɡɨɪ ɦɟɬɨɞɨɜ, ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ  

ɨɛɨɪɭɞɨɜɚɧɢɹ; Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ; ɉɨɞɛɨɪ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚȼɋ; ɉɨɞɛɨɪ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

ɉɨɞɛɨɪ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɭɡɤɨɣ; 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  

ɋɯɟɦɵ ɪɚɫɫɬɚɧɨɜɤɢ ɫɬɨɹɤɨɜ ɩɨ 1 ɢ 2 ɷɬɚɠɚɦ; Ⱥɤɫɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ; 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɂɌɉ; ɋɯɟɦɚ ɭɡɥɚ ɭɱɟɬɚ; ɋɯɟɦɚ ɚɜɬɨɦɚɬɢɤɢ ɂɌɉ; 

Ƚɪɚɮɢɤ Ɋɨɫɫɚɧɞɟɪɚ 
 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ    Ɇ. ȼ. Ʉɨɥɨɫɨɜ 
  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                     ɘ. Ⱥ. Ʉɭɥɟɲɨɜɚ 
  ɩɨɞɩɢɫɶ, ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 

                                                                                            «    »    20    ɝ. 



 

ɊȿɎȿɊȺɌ 

 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɡɞɚɧɢɹ» ɫɨɞɟɪɠɢɬ 95 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 
20 ɢɥɥɸɫɬɪɚɰɢɣ, 27 ɬɚɛɥɢɰ, 19 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɋɂɋɌȿɆȺ ɈɌɈɉɅȿɇɂə, ɉɊɈȿɄɌ ɌȿɉɅɈɋɇȺȻɀȿɇɂə, 
ɈɌɈɉɂɌȿɅɖɇɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ, ɂɇȾɂȼɂȾɍȺɅɖɇɕɃ ɌȿɉɅɈȼɈɃ 
ɉɍɇɄɌ, ɍɁȿɅ ɍɑȿɌȺ, ɈȻȿɋɉȿɑȿɇɂȿ ɇȺȽɊɍɁɄɂ, ɇȺɋɈɋɇɈȿ 
ɈȻɈɊɍȾɈȼȺɇɂȿ, ɌȿɉɅɈȼȺə ɇȺȽɊɍɁɄȺ. 

Ɉɛɴɟɤɬ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɟ ɡɞɚɧɢɟ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ. 
ɐɟɥɢ ȼɄɊ: 
- Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ;  
- Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɡɞɚɧɢɹ 

ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤɟ.  
Ɂɚɞɚɱɢ ȼɄɊ: 
- ȼɵɛɨɪ ɦɟɬɨɞɚ ɨɬɨɩɥɟɧɢɹ; 
- Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ; 
- Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ; 
- ȼɵɛɨɪ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ; 
- ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɜɨɞɹɧɨɟ ɪɚɞɢɚɬɨɪɧɨɟ 

ɨɬɨɩɥɟɧɢɟ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɛɵɥ ɩɨɫɬɚɜɥɟɧ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ 
ɩɭɧɤɬ, ɜ ɤɨɬɨɪɨɦ ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ ɧɟɡɚɜɢɫɢɦɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɟ ɢ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɡɚɤɪɵɬɨɣ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
ɇɚɪɭɠɧɵɟ ɬɟɩɥɨɜɵɟ ɫɟɬɢ ɨɩɪɟɞɟɥɟɧɵ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɚ. 

Ɋɚɫɫɱɢɬɚɧɚ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ Ƚȼɋ.  
Ⱦɥɹ ɂɌɉ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɚɪɦɚɬɭɪɚ ɢ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɨ 

ɬɟɦɩɟɪɚɬɭɪɚɦ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ, ɬɚɤɠɟ ɩɨ ɨɛɴɟɦɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɝɨɪɹɱɟɝɨ ɢ 
ɯɨɥɨɞɧɨɝɨ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɥɚɫɬɢɧɱɚɬɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɨɬɨɩɥɟɧɢɹ ɢ Ƚȼɋ. ɉɨ 
ɨɛɴɟɦɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɫɢɫɬɟɦɟ ɛɵɥ ɜɵɛɪɚɧ ɦɟɦɛɪɚɧɧɵɣ ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɭ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥ ɩɨɞɨɛɪɚɧ ɧɚɫɨɫ. 
ȼ ɤɨɧɰɟ ɪɚɛɨɬɵ ɛɵɥ ɜɵɩɨɥɧɟɧ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɟɤɬɚ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɩɨ ɢɬɨɝɭ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɡɚɬɪɚɬɵ. 
 
 

 



 

ɋɈȾȿɊɀȺɇɂȿ 
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ȼȼȿȾȿɇɂȿ 

 

Ⱦɥɹ ɡɞɚɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɬɪɟɛɭɟɬɫɹ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɩɨɞɞɟɪɠɢɜɚɬɶ 

ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɨɬɨɩɥɟɧɢɟ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɢɧɠɟɧɟɪɧɨɣ 

ɫɢɫɬɟɦɨɣ. ɋɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɨɪɦɢɪɭɟɦɵɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜ ɩɨɦɟɳɟɧɢɹɯ, ɤɨɬɨɪɵɟ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ, ɤɚɤ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, 

ɬɚɤ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜ ɯɨɥɨɞɧɵɣ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɨɛɟɫɩɟɱɢɬɶ ɜ ɩɨɦɟɳɟɧɢɢ 

ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɠɢɜɚɧɢɹ, ɧɭɠɧɚ ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ ɩɨɦɨɝɚɥɚ ɛɵ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɧɭɠɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ. ɋɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɭɞɚɱɧɵɦ ɢɧɠɟɧɟɪɧɵɦ ɪɟɲɟɧɢɟɦ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ. Ɉɬɨɩɢɬɟɥɶɧɚɹ 

ɫɢɫɬɟɦɚ ɩɨɦɨɠɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɞɨɦɟ ɤɨɦɮɨɪɬɧɵɟ ɭɫɥɨɜɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 

ɜɫɟɝɨ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ.  

Ɍɟɦɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɡɞɚɧɢɹ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɡɞɚɧɢɹ ɜ ɝɨɪɨɞɟ Ʉɪɚɫɧɨɹɪɫɤɟ.  

ȼ ɞɨɫɬɢɠɟɧɢɟ ɨɛɨɡɧɚɱɟɧɧɨɣ ɰɟɥɢ ɜ ȼɄɊ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

- ɪɚɫɫɦɨɬɪɟɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢ ɜɵɛɪɚɬɶ ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɩɨ ɦɟɬɨɞɭ ɨɬɨɩɥɟɧɢɹ 

ɡɞɚɧɢɹ; 

- ɪɚɫɫɱɢɬɚɬɶ ɬɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ; 

- ɜɵɩɨɥɧɢɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɯɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɫ ɩɨɫɬɪɨɟɧɢɟɦ 

ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ; 

- ɩɪɨɢɡɜɟɫɬɢ ɜɵɛɨɪ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɨɫɧɨɜɧɨɝɨ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ; 

- ɜɵɩɨɥɧɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ. 
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɛɭɫɥɨɜɥɟɧɚ 

ɬɟɦ, ɱɬɨ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɨɛɟɫɩɟɱɟɧɢɹ 

ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ ɜ ɡɞɚɧɢɢ. Ⱦɚɧɧɨɣ ɨɬɪɚɫɥɶ 

ɩɟɪɫɩɟɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɪɚɦɤɚɯ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɷɤɨɥɨɝɢɱɧɨɫɬɢ 

ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɛɴɟɤɬɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɧɟɠɢɥɨɝɨ ɡɞɚɧɢɹ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 1. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɩɨɫɥɭɠɢɥɢ ɩɥɚɧɵ ɷɬɚɠɟɣ 

ɡɞɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 2, 3. 

 

 

 
Ɋɢɫɭɧɨɤ 1 – ȼɧɟɲɧɢɣ ɜɢɞ ɡɞɚɧɢɹ 
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Ɋɢɫɭɧɨɤ 2 – ɉɥɚɧ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 
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Ɋɢɫɭɧɨɤ 3 – ɉɥɚɧ ɜɬɨɪɨɝɨ ɷɬɚɠɚ 
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1. Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ. Ɉɛɡɨɪ ɦɟɬɨɞɨɜ, ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

1.1 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 

 

ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ, ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɢ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ,  ɬɢɩ 

ɩɪɢɛɨɪɨɜ ɨɬɨɩɥɟɧɢɹ, ɧɭɠɧɨ ɭɱɟɫɬɶ ɬɟɩɥɨɜɭɸ ɢɧɟɪɰɢɸ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɧɚɡɧɚɱɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ.  

ȼɫɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ: 

- ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ (ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɭɞɭɬ ɦɢɧɢɦɚɥɶɧɵɦɢ); 

- ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ (ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɨɡɞɭɯɚ ɜ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɨɜɟɪɯɧɨɫɬɢ ɉɈ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦ); 

- ɦɨɧɬɚɠɧɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ (ɜɡɚɢɦɨɫɜɹɡɶ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ, 

ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɦɢ ɪɟɲɟɧɢɹɦɢ, ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɯɪɚɧɧɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɩɟɪɢɨɞ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ). [11] 

Ɉɫɧɨɜɧɵɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɹɜɥɹɸɬɫɹ: 

• ɬɟɩɥɨɢɫɬɨɱɧɢɤ (ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɩɪɢ ɦɟɫɬɧɨɦ ɢɥɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɩɪɢ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɢ) — ɷɥɟɦɟɧɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɟɩɥɨɬɵ; 

• ɬɟɩɥɨɩɪɨɜɨɞɵ — ɷɥɟɦɟɧɬ ɞɥɹ ɩɟɪɟɧɨɫɚ ɬɟɩɥɨɬɵ ɨɬ ɬɟɩɥɨɢɫɬɨɱɧɢɤɚ ɤ 

ɨɬɨɩɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ; 

• ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ — ɷɥɟɦɟɧɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɟɩɥɨɬɵ ɜ ɩɨɦɟɳɟɧɢɟ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɧɵɯ ɤɪɢɬɟɪɢɟɜ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 

ɜɤɥɸɱɚɟɬ ɦɧɨɠɟɫɬɜɨ ɜɢɞɨɜ. Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɢɡ ɧɢɯ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ: 

• Ɋɚɞɢɭɫɭ ɞɟɣɫɬɜɢɹ – ɦɟɫɬɧɵɟ ɢ ɰɟɧɬɪɚɥɶɧɵɟ; 
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• Ɍɢɩɭ ɢɫɬɨɱɧɢɤɚ ɧɚɝɪɟɜɚ – ɝɚɡɨɜɵɟ, ɦɚɡɭɬɧɵɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɩɟɥɥɟɬɧɵɟ, 

ɞɪɨɜɹɧɵɟ, ɭɝɨɥɶɧɵɟ, ɞɢɡɟɥɶɧɵɟ, ɬɨɪɮɹɧɵɟ, ɫɨɥɧɟɱɧɵɟ, ɝɟɨɬɟɪɦɚɥɶɧɵɟ. 

• ȼɢɞɭ ɰɢɪɤɭɥɹɰɢɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɣ 

(ɦɟɯɚɧɢɱɟɫɤɨɣ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɫɨɫɨɜ); 

• Ɍɢɩɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – ɜɨɡɞɭɲɧɵɟ, ɜɨɞɹɧɵɟ, ɩɚɪɨɜɵɟ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ; 

• ɋɩɨɫɨɛɭ ɪɚɡɜɨɞɤɢ – ɫ ɜɟɪɯɧɟɣ, ɧɢɠɧɟɣ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ, 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ, ɜɟɪɬɢɤɚɥɶɧɨɣ; 

• ɋɩɨɫɨɛɭ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɢɛɨɪɨɜ – ɨɞɧɨɬɪɭɛɧɵɟ, ɞɜɭɯɬɪɭɛɧɵɟ, 

ɬɪёɯɬɪɭɛɧɵɟ, ɱɟɬɵɪёɯɬɪɭɛɧɵɟ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ. 

 

1.1.1 ȼɨɞɹɧɨɟ ɨɬɨɩɥɟɧɢɟ 

 
Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ - ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɯ, ɤɨɬɨɪɚɹ 

ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ ɜ ɠɢɥɵɯ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ 

ɫɨɨɪɭɠɟɧɢɹɯ. ɋɜɹɡɚɧɨ ɷɬɨ ɫ ɬɟɦ, ɱɬɨ ɜɨɞɚ, ɤɚɤ ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɫɚɦɵɣ ɞɨɫɬɭɩɧɵɣ 

ɢ ɞɟɲɟɜɵɣ ɜɚɪɢɚɧɬ.  

ȼɨɞɹɧɚɹ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ:  

1. Ʉɨɬɥɚ, ɜ ɤɨɬɨɪɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɧɚɝɪɟɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɫɠɢɝɚɟɦɨɝɨ 

ɬɨɩɥɢɜɚ, ɥɢɛɨ ɩɪɟɨɛɪɚɡɭɟɦɨɣ ɜ ɬɟɩɥɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ;  

2. ɉɪɢɛɨɪɨɜ ɨɬɨɩɥɟɧɢɹ (ɤɨɧɜɟɤɬɨɪɵ, ɪɚɞɢɚɬɨɪɵ, ɩɚɧɟɥɢ, ɪɟɛɪɢɫɬɵɟ ɢ 

ɝɥɚɞɤɢɟ ɬɪɭɛɵ ɢ ɬ.ɩ.);  

3. Ɍɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɝɨɪɹɱɢɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɨɬ ɢɫɬɨɱɧɢɤɚ 

ɩɨɫɬɭɩɚɟɬ ɜ ɉɈ ɢ ɨɛɪɚɬɧɨ;  

4. Ɋɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɫɨɫɭɞɚ ɞɥɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɨɛɴёɦ ɤɨɬɨɪɨɝɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ;  

5. Ɂɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ.  

Ɋɚɡɥɢɱɚɸɬ ɫɢɫɬɟɦɵ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ.  

https://listarovivan09.ru/vdgo/bytovoe-oborudovanie/gazovyj-kotel-raznovidnosti.html
https://listarovivan09.ru/vdgo/bytovoe-oborudovanie/ugolnye-avtomaticheskie-kotly.html
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ȼ ɦɚɥɨɷɬɚɠɧɵɯ ɡɞɚɧɢɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɟɫɬɟɫɬɜɟɧɧɚɹ ɰɢɪɤɭɥɹɰɢɹ, 

ɩɪɢ ɤɨɬɨɪɨɣ, ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɰɢɪɤɭɥɢɪɭɟɬ ɡɚ ɫɱёɬ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɢ 

ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɫɢɫɬɟɦ ɬɪɟɛɭɟɬ ɫɨɡɞɚɧɢɟ ɭɤɥɨɧɚ, ɱɬɨɛɵ ɭɩɪɨɫɬɢɬɶ 

ɩɟɪɟɦɟɳɟɧɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɍɚɤɠɟ ɞɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɬɪɭɛɵ ɧɟ ɦɨɠɟɬ 

ɩɪɟɜɵɲɚɬɶ 30 ɦɟɬɪɨɜ. ɉɥɸɫɵ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɜ ɞɟɲɟɜɢɡɧɟ, ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɨɤɭɩɚɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɚɤɠɟ ɨɧɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɞɚɸɬ ɲɭɦɚ. Ɇɢɧɭɫ 

ɜ ɩɨɬɪɟɛɧɨɫɬɢ ɬɪɭɛ ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ, ɬɚɤɠɟ ɬɪɭɞɧɨɫɬɶ ɜ ɨɛɨɝɪɟɜɟ ɛɨɥɶɲɨɝɨ 

ɡɞɚɧɢɹ. 

ȼ ɫɢɫɬɟɦɚɯ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɧɚ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ. ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɧɶɲɢɯ 

ɞɢɚɦɟɬɪɨɜ ɩɨɞɚɸɳɟɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɱɟɦ ɜ ɫɢɫɬɟɦɚɯ ɫ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨɦɢɬɶ ɧɚ ɦɚɬɟɪɢɚɥɚɯ.  

Ɋɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ: 

ɚ) ɩɨ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛ ɫ ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ: 

— ɨɞɧɨɬɪɭɛɧɵɟ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɩɪɢɛɨɪɨɜ; 

— ɞɜɭɯɬɪɭɛɧɵɟ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɩɪɢɛɨɪɨɜ; 

— ɛɢɮɢɥɹɪɧɵɟ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɫɧɚɱɚɥɚ ɜɫɟɯ ɩɟɪɜɵɯ ɩɨɥɨɜɢɧ 

ɩɪɢɛɨɪɨɜ, ɡɚɬɟɦ ɞɥɹ ɬɟɱɟɧɢɹ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɫɟɯ ɜɬɨɪɵɯ ɢɯ 

ɩɨɥɨɜɢɧ; 

ɛ) ɩɨ ɩɨɥɨɠɟɧɢɸ ɬɪɭɛ, ɨɛɴɟɞɢɧɹɸɳɢɯ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɩɨ 

ɜɟɪɬɢɤɚɥɢ ɢɥɢ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ — ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ; 

ɜ) ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɦɚɝɢɫɬɪɚɥɟɣ: 

— ɫ ɜɟɪɯɧɟɣ ɪɚɡɜɨɞɤɨɣ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɩɨɞɚɸɳɟɣ ɦɚɝɢɫɬɪɚɥɢ ɜɵɲɟ 

ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ; 

— ɫ ɧɢɠɧɟɣ ɪɚɡɜɨɞɤɨɣ ɩɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɢ ɩɨɞɚɸɳɟɣ ɢ ɨɛɪɚɬɧɨɣ ɦɚɝɢɫɬɪɚɥɟɣ 

ɧɢɠɟ ɩɪɢɛɨɪɨɜ; 

— ɫ «ɨɩɪɨɤɢɧɭɬɨɣ» ɰɢɪɤɭɥɹɰɢɟɣ ɜɨɞɵ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɨɛɪɚɬɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 

ɜɵɲɟ ɩɪɢɛɨɪɨɜ; 
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ɝ) ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɩɨɞɚɸɳɟɣ ɢ ɨɛɪɚɬɧɨɣ ɦɚɝɢɫɬɪɚɥɹɯ: 

— ɫ ɬɭɩɢɤɨɜɵɦ (ɜɫɬɪɟɱɧɵɦ) ɞɜɢɠɟɧɢɟɦ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ 

— ɩɨɩɭɬɧɵɦ (ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ) ɞɜɢɠɟɧɢɟɦ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ. 

Ɉɞɧɨɤɨɧɬɭɪɧɵɟ ɫɢɫɬɟɦɵ ɫɥɭɠɚɬ ɬɨɥɶɤɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɬɚɩɥɢɜɚɬɶ 

ɩɨɦɟɳɟɧɢɹ. Ⱦɜɭɯɤɨɧɬɭɪɧɵɟ - ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ, ɧɨ ɢ ɞɥɹ 

ɧɚɝɪɟɜɚɧɢɹ ɜɨɞɵ. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɞɜɭɯ 

ɨɞɧɨɤɨɧɬɭɪɧɵɯ ɫɢɫɬɟɦ (ɩɪɢ ɷɬɨɦ, ɥɟɬɨɦ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɨɞɧɨɣ 

ɫɢɫɬɟɦɨɣ). [11] 

ȼ ɨɞɧɨɬɪɭɛɧɨɣ ɪɚɡɜɨɞɤɟ ɧɚɝɪɟɬɚɹ ɜɨɞɚ ɨɬ ɤɨɬɥɚ ɢɞɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬ 

ɨɞɧɨɣ ɛɚɬɚɪɟɢ ɤ ɞɪɭɝɨɣ, ɩɨɷɬɨɦɭ ɩɨɫɥɟɞɧɹɹ ɛɚɬɚɪɟɹ ɜ ɰɟɩɢ ɛɭɞɟɬ ɯɨɥɨɞɧɟɟ, ɱɟɦ 

ɩɟɪɜɚɹ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɫɥɨɠɧɚ ɜ ɭɩɪɚɜɥɟɧɢɢ, ɩɨɬɨɦɭ ɱɬɨ ɛɟɡ ɫɩɟɰɢɚɥɶɧɵɯ 

ɩɪɢɟɦɨɜ ɩɪɨɫɬɨ ɧɟ ɩɟɪɟɤɪɵɬɶ ɞɨɫɬɭɩ ɧɨɫɢɬɟɥɹ ɬɟɩɥɚ ɜ ɨɞɢɧ ɢɡ ɪɚɞɢɚɬɨɪɨɜ, ɬɚɤ 

ɤɚɤ ɩɟɪɟɤɪɨɟɬɫɹ ɞɨɫɬɭɩ ɢ ɤɨ ɜɫɟɦ ɨɫɬɚɥɶɧɵɦ. 

ȼ ɞɜɭɯɬɪɭɛɧɨɣ ɪɚɡɜɨɞɤɟ ɤ ɤɚɠɞɨɦɭ ɨɬɨɩɢɬɟɥɶɧɨɦɭ ɩɪɢɛɨɪɭ ɩɨɞɜɨɞɢɬɫɹ 

ɞɜɟ ɬɪɭɛɤɢ – ɫ ɝɨɪɹɱɟɣ ɢ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ, ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɤɚɠɞɨɣ ɛɚɬɚɪɟɢ 

ɨɞɢɧɚɤɨɜɚɹ. ȼ ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɜ ɩɨɦɟɳɟɧɢɢ ɪɟɝɭɥɢɪɭɟɬɫɹ 

ɩɪɨɳɟ. 

Ɉɫɧɨɜɧɨɣ ɦɢɧɭɫ ɨɞɧɨ- ɢ ɞɜɭɯɬɪɭɛɧɨɣ ɫɢɫɬɟɦɵ — ɛɵɫɬɪɨɟ ɨɯɥɚɠɞɟɧɢɟ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɍɚɤɨɝɨ ɧɟɞɨɫɬɚɬɤɚ ɧɟɬ ɭ ɤɨɥɥɟɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɤɥɸɱɟɧɢɹ 

(ɪɢɫɭɧɨɤ 4). Ʉɨɥɥɟɤɬɨɪɧɵɣ ɭɡɟɥ ɞɥɹ ɞɜɭɯɬɪɭɛɧɨɣ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ 

2 ɱɚɫɬɟɣ:  

• ȼɯɨɞɧɨɣ (ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɧɚɝɪɟɜɚɬɟɥɶɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ, ɝɞɟ ɨɧ ɩɪɢɧɢɦɚɟɬ ɢ 

ɪɚɫɩɪɟɞɟɥɹɟɬ ɩɨ ɤɨɧɬɭɪɚɦ ɝɨɪɹɱɢɣ ɬɟɩɥɨɧɨɫɢɬɟɥɶ);  

• ȼɵɯɨɞɧɨɣ (ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɨɛɪɚɬɧɵɦ ɬɪɭɛɚɦ ɤɨɧɬɭɪɨɜ, ɧɟɨɛɯɨɞɢɦ ɞɥɹ 

ɫɛɨɪɚ ɨɯɥɚɠɞёɧɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɩɨɞɚɱɢ ɟɝɨ ɜ ɤɨɬёɥ).  

Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɤɨɥɥɟɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɜ ɬɨɦ, ɱɬɨ ɥɸɛɚɹ ɛɚɬɚɪɟɹ 

ɩɨɞɤɥɸɱɟɧɚ ɧɟɡɚɜɢɫɢɦɨ, ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɤɚɠɞɨɣ ɢɥɢ 

ɨɬɤɥɸɱɢɬɶ ɟё. Ɍɚɤɠɟ ɦɨɠɧɨ ɡɚɦɟɧɹɬɶ ɩɨɜɪɟɠɞɟɧɧɵɟ ɭɱɚɫɬɤɢ ɬɪɭɛ, ɧɟ ɧɚɪɭɲɚɹ 

ɜɫɸ ɫɢɫɬɟɦɭ. 
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Ʉ ɧɟɞɨɫɬɚɬɤɭ ɨɬɧɨɫɢɬɫɹ ɢɡɥɢɲɧɢɣ ɪɚɫɯɨɞ ɬɪɭɛɵ. ɉɨɬɪɟɛɭɟɬɫɹ ɩɨɬɪɚɬɢɬɶ ɜ 

2—3 ɪɚɡɚ ɛɨɥɶɲɟ ɬɪɭɛɵ, ɱɟɦ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɛɚɬɚɪɟɣ. ȿɳɟ 

ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ.  

ȼɵɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ 

ɨɬɨɩɥɟɧɢɹ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ: 

• ɗɤɨɧɨɦɢɱɧɨɫɬɶ ɜ ɪɚɫɯɨɞɚɯ ɦɚɬɟɪɢɚɥɨɜ 

• Ⱦɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɬɟɩɥɨɟɦɤɨɫɬɢ. 

• Ʉɨɦɮɨɪɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɇɟɞɨɫɬɚɬɤɢ: 

• Ɍɪɭɞɨɟɦɤɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

• ɉɨɫɬɨɹɧɧɨ ɜɟɫɬɢ ɤɨɧɬɪɨɥɶ ɧɚɞ ɝɟɧɟɪɚɬɨɪɨɦ 

• ɇɭɠɧɨ ɭɞɚɥɹɬɶ ɜɨɞɭ, ɟɫɥɢ ɩɪɨɢɫɯɨɞɢɬ ɞɨɥɝɨɟ ɨɬɛɵɬɢɟ 

• ɍɫɬɚɧɨɜɢɬɶ ɞɚɧɧɵɣ ɜɢɞ ɨɬɨɩɥɟɧɢɹ ɦɨɠɧɨ ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɥɢ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

 

1.1.2 ȼɨɡɞɭɲɧɨɟ ɨɬɨɩɥɟɧɢɟ 

 
ȼ ɫɨɫɬɚɜ ɜɨɡɞɭɲɧɨɣ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɜɯɨɞɹɬ:  

1. ȼɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɢ; 

2. ȼɨɡɞɭɯɨɜɨɞɵ; 

3. ȼɨɡɞɭɯɨɡɚɛɨɪɧɵɟ ɢ ɜɨɡɞɭɯɨɩɨɞɚɸɳɢɟ ɪɟɲɟɬɤɢ; 

4. Ɂɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɚɹ ɚɪɦɚɬɭɪɚ (ɤɥɚɩɚɧɵ) ɜ ɜɨɡɞɭɯɨɜɨɞɚɯ. 

ȿɫɥɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ ɪɚɫɩɨɥɨɠɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɨɬɚɩɥɢɜɚɟɦɨɦ 

ɩɨɦɟɳɟɧɢɢ, ɜɨɡɞɭɯɨɜɨɞɵ, ɪɟɲёɬɤɢ ɢ ɤɥɚɩɚɧɵ ɦɨɝɭɬ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ.  

Ɉɬɨɩɥɟɧɢɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɡɞɭɲɧɨɣ ɦɚɫɫɵ ɩɨɫɬɪɨɟɧɨ ɧɚ ɩɪɢɧɰɢɩɟ 

ɬɟɪɦɨɪɟɝɭɥɹɰɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɛɨɝɪɟɜ ɜɧɭɬɪɟɧɧɢɯ 

ɩɪɨɫɬɪɚɧɫɬɜ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ. 
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ɉɪɢɦɟɧɹɸɬ ɬɚɤɢɟ ɫɢɫɬɟɦɵ ɞɥɹ ɨɛɨɝɪɟɜɚ ɛɨɥɶɲɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ 

ɢ ɨɛɴɟɤɬɨɜ. Ʉɨɝɞɚ ɩɨɹɜɢɥɢɫɶ ɤɨɦɩɚɤɬɧɵɟ ɢ ɭɞɨɛɧɵɟ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɢ, ɜɨɡɞɭɲɧɨɟ ɨɬɨɩɥɟɧɢɟ ɫɬɚɥɢ ɩɪɢɦɟɧɹɬɶ ɜ ɛɵɬɭ. 

ɗɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɟɱɢ ɜɨɡɞɭɲɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɜ 

ɱɚɫɬɧɵɯ ɞɨɦɚɯ. ɇɨ ɞɥɹ ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɯ ɞɨɦɨɜ ɬɚɤɚɹ ɫɯɟɦɚ ɧɟ ɩɨɞɯɨɞɢɬ, ɩɨɬɨɦɭ 

ɱɬɨ ɧɭɠɧɨ ɩɪɨɤɥɚɞɵɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɤɪɭɩɧɵɯ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɬɚɤɠɟ ɛɭɞɟɬ 

ɧɚɥɢɱɢɟ ɲɭɦɚ ɢ ɜɵɫɨɤɚɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ. 

ȼɨɡɞɭɯ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 

ɬɟɦɩɟɪɚɬɭɪɵ 60°ɋ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɤɚɥɨɪɢɮɟɪɚɯ. Ɉɧɢ 

ɨɛɨɝɪɟɜɚɸɬɫɹ ɩɚɪɨɦ, ɜɨɞɨɣ, ɷɥɟɤɬɪɢɱɟɫɬɜɨɦ, ɝɨɪɹɱɢɦɢ ɝɚɡɚɦɢ. Ɍɨɝɞɚ ɫɢɫɬɟɦɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɨɞɨɜɨɡɞɭɲɧɨɣ, ɩɚɪɨɜɨɡɞɭɲɧɨɣ, ɷɥɟɤɬɪɨɜɨɡɞɭɲɧɨɣ, 

ɝɚɡɨɜɨɡɞɭɲɧɨɣ. [11] 

Ɋɚɫɫɦɨɬɪɢɦ ɬɢɩɵ ɜɨɡɞɭɲɧɵɯ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ:  

1. Ɋɟɰɢɪɤɭɥɹɰɢɨɧɧɵɟ. Ⱦɜɚ ɫɥɭɱɚɹ - ɜɟɫɶ ɩɨɞɚɜɚɟɦɵɣ ɤ 

ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɸ ɜɨɡɞɭɯ ɨɬɛɢɪɚɟɬɫɹ ɢɡ ɨɬɚɩɥɢɜɚɟɦɨɝɨ ɢɦ ɩɨɦɟɳɟɧɢɹ ɢ 

ɫɨɜɦɟɳɟɧɧɨɟ ɫ ɜɟɧɬɢɥɹɰɢɟɣ, ɤɨɝɞɚ ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɚɫɬɢɱɧɨ ɢɡ 

ɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɚ ɱɚɫɬɢɱɧɨ ɫɧɚɪɭɠɢ; 

2. ɉɪɹɦɨɬɨɱɧɵɟ. Ɉɧɢ ɫɨɜɦɟɳɟɧɵ ɫ ɜɟɧɬɢɥɹɰɢɟɣ ɢ ɪɚɛɨɬɚɸɬ ɧɚ ɧɚɪɭɠɧɨɦ 

ɜɨɡɞɭɯɟ. ɂɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɠɢɥɵɯ ɡɞɚɧɢɹɯ. Ɂɞɟɫɶ ɪɟɰɢɪɤɭɥɹɰɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ, 

ɬɚɤ ɤɚɤ ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɨɦɭ, ɱɬɨ ɜɨɡɞɭɯ ɛɭɞɟɬ ɩɨɫɬɭɩɚɬɶ ɢɡ ɨɞɧɨɣ 

ɤɜɚɪɬɢɪɵ ɜ ɞɪɭɝɭɸ. [15] 

Ɉɩɢɲɟɦ ɨɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɫɢɫɬɟɦɵ ɜɨɡɞɭɲɧɨɝɨ 

ɨɬɨɩɥɟɧɢɹ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ: 

• ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɭɩɪɨɫɬɢɬ ɷɤɫɩɥɭɚɬɚɰɢɸ; 

• ɨɬɫɭɬɫɬɜɢɟ ɡɚɜɨɡɞɭɲɢɜɚɧɢɹ; 

• ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɥɸɛɨɦ ɩɨɦɟɳɟɧɢɢ; 

• ɨɬɫɭɬɫɬɜɢɟ ɛɚɬɚɪɟɣ; 
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• ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɜɦɟɳɟɧɢɹ ɨɛɨɝɪɟɜɚ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɩɨɡɜɨɥɢɬ ɫɷɤɨɧɨɦɢɬɶ ɧɚ 

ɩɪɨɤɥɚɞɤɟ ɤɨɦɦɭɧɢɤɚɰɢɣ 

ȿɞɢɧɫɬɜɟɧɧɵɣ ɦɢɧɭɫ ɜ ɬɨɦ, ɱɬɨ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɦɟɫɬɟ 

ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɩɪɨɟɤɬɚ ɞɨɦɚ, ɬɚɤ ɤɚɤ ɦɧɨɝɢɟ ɷɥɟɦɟɧɬɵ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 

ɱɚɫɬɶɸ ɜɧɭɬɪɢɞɨɦɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ȿɫɥɢ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɜɨɡɞɭɲɧɨɝɨ ɨɛɨɝɪɟɜɚ, 

ɦɧɨɝɢɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ, ɜɤɥɸɱɟɧɧɵɟ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɦɚ, ɨɫɬɚɧɭɬɫɹ. 

 

1.1.3 ɉɚɪɨɜɨɟ ɨɬɨɩɥɟɧɢɟ 

 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɚɪɨɜɵɯ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ 

ɨɬɞɚɱɚ ɬɟɩɥɚ ɪɚɛɨɱɢɦ ɬɟɥɨɦ, ɤɨɬɨɪɨɟ ɫɧɢɠɚɟɬ ɫɜɨɸ ɬɟɦɩɟɪɚɬɭɪɭ ɢ 

ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ. ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ (ɤɨɧɞɟɧɫɚɰɢɢ), ɤɨɬɨɪɚɹ 

ɜɵɞɟɥɹɟɬɫɹ ɩɪɢ ɷɬɨɦ, ɫɨɫɬɚɜɥɹɟɬ 2200 ɤȾɠ⁄ɤɝ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɫɬɵɜɚɧɢɟ ɩɚɪɚ ɧɚ 

50 °C ɞɚɟɬ ɬɨɥɶɤɨ 150 ɤȾɠ⁄ɤɝ.   

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɚ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɫɥɭɠɚɬ: ɨɬɨɩɢɬɟɥɶɧɵɣ 

ɩɚɪɨɜɨɣ ɤɨɬёɥ, ɨɬɛɨɪ ɩɚɪɚ ɢɡ ɩɚɪɨɜɨɣ ɬɭɪɛɢɧɵ ɢɥɢ ɪɟɞɭɤɰɢɨɧɧɨ-ɨɯɥɚɞɢɬɟɥɶɧɚɹ 

ɭɫɬɚɧɨɜɤɚ, ɭɬɢɥɢɡɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɦɨɝɭɬ ɛɵɬɶ ɪɚɞɢɚɬɨɪɵ ɨɬɨɩɥɟɧɢɹ, 

ɤɨɧɜɟɤɬɨɪɵ, ɨɪɟɛɪёɧɧɵɟ ɢɥɢ ɝɥɚɞɤɢɟ ɬɪɭɛɵ.  

ȼ ɫɢɫɬɟɦɟ ɚɚɜɥɟɧɢɟ ɩɚɪɚ ɧɢɠɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɢɥɢ ɜɵɲɟ ɚɬɦɨɫɮɟɪɧɨɝɨ (ɞɨ 

6 ɚɬɦ), ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ 130 °ɋ.  

Ɋɟɝɭɥɢɪɭɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɢɡɦɟɧɟɧɢɟɦ ɪɚɫɯɨɞɚ ɩɚɪɚ, ɚ ɟɫɥɢ ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ, 

ɬɨ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɪɟɤɪɚɳɚɸɬ ɩɨɞɚɱɭ ɩɚɪɚ. ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɩɨɦɟɳɟɧɢɹɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ ɩɚɪɚ, ɚ ɟɫɥɢ ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ 

– ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɪɟɤɪɚɳɟɧɢɟɦ ɩɨɞɚɱɢ ɩɚɪɚ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɦɨɪɨɡɨɜ ɢɧɨɝɞɚ 

ɩɪɨɝɪɟɜɚɸɬ ɡɞɚɧɢɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɬɟɩɥɨɜɨɣ ɢɧɟɪɰɢɢ, ɬ. ɧ. «ɩɟɪɟɬɨɩ». 

ȿɫɥɢ ɫɢɫɬɟɦɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɬɨ ɩɪɢɦɟɧɹɸɬ ɡɚɦɤɧɭɬɭɸ ɰɢɪɤɭɥɹɰɢɸ. 

Ɂɞɟɫɶ ɤɨɧɞɟɧɫɚɬ ɫɚɦɨɬɟɤɨɦ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɤɨɬɟɥ ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ ɜɟɫɨɦ. Ⱦɥɹ 
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ɷɬɨɝɨ ɤɨɬɟɥ ɡɚɝɥɭɛɥɹɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɪɚɞɢɚɬɨɪɨɜ ɞɥɹ ɫɧɚɛɠɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵɦ ɫɬɨɥɛɨɦ ɤɨɧɞɟɧɫɚɬɚ. 

ȿɫɥɢ ɫɯɟɦɚ ɪɚɡɨɦɤɧɭɬɚɹ, ɤɨɧɞɟɧɫɚɬ ɫɨɛɢɪɚɟɬɫɹ ɜ ɛɚɤ ɢ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɜ 

ɤɨɬɟɥ. ɗɬɨ ɞɟɥɚɸɬ, ɤɨɝɞɚ ɧɟɜɨɡɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɡɚɝɥɭɛɥɟɧɢɟ 

ɤɨɬɥɚ ɢ ɜɨɡɜɪɚɬ ɤɨɧɞɟɧɫɚɬɚ ɫɚɦɨɬɟɤɨɦ.  

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɢ ɧɟ ɫɜɹɡɚɧɚ ɫ ɚɬɦɨɫɮɟɪɨɣ. Ɍɚɤ ɟɟ 

ɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɚ ɬɢɩɚ: ɨɬɤɪɵɬɭɸ ɢ ɡɚɤɪɵɬɭɸ. [11] 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɚɪɨɜɨɟ ɨɬɨɩɥɟɧɢɟ ɡɚɩɪɟɳɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 

ɦɧɨɝɨɤɜɚɪɬɢɪɧɵɯ ɞɨɦɚɯ. Ɉɧɨ ɱɚɫɬɨ ɜɫɬɪɟɱɚɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɚɯ. ɇɨ ɜ ɱɚɫɬɧɵɯ 

ɞɨɦɚɯ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɬɚɤɭɸ ɫɯɟɦɭ ɧɟ ɡɚɩɪɟɳɟɧɨ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɚɪɨɜɨɝɨ ɨɬɨɩɥɟɧɢɹ ɫɥɟɞɭɸɳɢɟ: 

• ɇɟɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɢ ɦɟɧɶɲɚɹ ɫɬɨɢɦɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ 

• Ɇɚɥɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ ɢ ɛɵɫɬɪɵɣ ɩɪɨɝɪɟɜ ɫɢɫɬɟɦɵ 

• ɇɟɬ ɩɨɬɟɪɶ ɬɟɩɥɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ 

Ɋɚɫɫɦɨɬɪɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɩɚɪɨɜɨɝɨ ɨɬɨɩɥɟɧɢɹ ɜ ɛɵɬɨɜɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ: 

• ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɫ 

ɩɨɦɨɳɶɸ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 

• ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɩɪɨɜɨɞɚ ɩɨɫɬɨɹɧɧɨ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ (100 

°ɋ), ɚ ɷɬɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɪɵɜɚɯ ɩɨɞɚɱɢ ɩɚɪɚ ɜ ɛɚɬɚɪɟɢ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɤɨɥɟɛɚɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ; 

• ɧɚɥɢɱɢɟ ɲɭɦɚ; 

• ɧɟ ɛɟɡɨɩɚɫɧɨɣ ɫɢɫɬɟɦɨɣ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɨɬɨɩɢɬɟɥɶɧɵɯ 

ɩɪɢɛɨɪɚɯ, ɚ ɬɚɤɠɟ ɤɨɬɟɥ ɦɨɠɟɬ ɪɚɫɩɥɚɜɢɬɶɫɹ, ɟɫɥɢ ɜ ɧɟɦ ɩɨɥɧɨɫɬɶɸ 

ɜɵɤɢɩɢɬ ɜɨɞɚ. Ɍɚɤɠɟ ɜɨɡɦɨɠɟɧ ɜɡɪɵɜ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜ ɩɟɪɟɝɪɟɬɵɣ ɤɨɬɟɥ 

ɜɨɞɵ; 

• ɫɨɤɪɚɳɚɟɬɫɹ ɫɪɨɤ ɫɥɭɠɛɵ ɬɪɭɛ ɢɡ-ɡɚ ɩɟɪɟɪɵɜɨɜ ɜ ɩɨɞɚɱɟ ɩɚɪɚ. 
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1.1.4 ɋɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɛɟɡ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ 

ɨɬɨɩɥɟɧɢɹ 

 
ȼ ɞɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɟ ɧɚɝɪɟɜɚɟɬ ɧɟ ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɚ 

ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɧɚɹ ɜ ɬɟɩɥɨɜɭɸ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɬɟɩɥɵɟ ɩɨɥɵ, ɩɚɧɟɥɶɧɵɟ ɢɧɮɪɚɤɪɚɫɧɵɟ ɨɛɨɝɪɟɜɚɬɟɥɢ, 

ɢɧɮɪɚɤɪɚɫɧɵɟ ɢɡɥɭɱɚɬɟɥɢ ɢ ɩɥɟɧɨɱɧɵɟ ɢɧɮɪɚɤɪɚɫɧɵɟ ɧɚɝɪɟɜɚɬɟɥɢ (ɉɅɗɇ). 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢ ɩɨɞɪɨɛɧɟɟ ɤɚɠɞɵɣ ɢɡ ɜɢɞɨɜ. 

Ɍёɩɥɵɣ ɩɨɥ — ɬɚɤɚɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɧɚɝɪɟɜ ɜɨɡɞɭɯɚ 

ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɡɭ. ȼ ɪɨɥɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɜɵɫɬɭɩɚɟɬ ɬёɩɥɵɣ ɩɨɥ 

(ɧɚɫɬɢɥ). ɗɬɨ ɞɜɚ ɫɥɨɹ ɢɡɨɥɹɰɢɢ, ɷɤɪɚɧɢɪɨɜɚɧɧɵɟ ɨɞɧɨɠɢɥɶɧɵɟ ɢɥɢ ɞɜɭɠɢɥɶɧɵɟ 

ɤɚɛɟɥɢ.  

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɬɟɩɥɨɝɨ ɩɨɥɚ. 

  1. ɗɥɟɤɬɪɢɱɟɫɤɢɣ; 

2. ɂɧɮɪɚɤɪɚɫɧɵɣ;  

3. ȼɨɞɹɧɨɣ.  

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɨɞɹɧɵɦɢ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɨɥɵ ɩɪɨɳɟ ɢ ɞɟɲɟɜɥɟ ɩɪɢ 

ɦɨɧɬɚɠɟ, ɧɟ ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɫɬɵ ɜ ɭɩɪɚɜɥɟɧɢɢ. 

ɉɅɗɇ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɥɟɧɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɨɬɨɩɥɟɧɢɹ. ɇɚɝɪɟɜɚɬɟɥɢ 

ɪɚɛɨɬɚɸɬ ɧɚ ɩɪɢɧɰɢɩɟ ɧɚɝɪɟɜɚ ɷɥɟɦɟɧɬɨɜ ɢɡ ɤɚɪɛɨɧɚ, ɡɚɩɚɹɧɧɵɯ ɜ ɩɨɥɢɦɟɪɧɭɸ 

ɩɥɟɧɤɭ. ɉɥɟɧɤɚ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɨɱɧɚɹ, ɜɥɚɝɨɧɟɩɪɨɧɢɰɚɟɦɚ ɢ ɬɟɪɦɨɫɬɨɣɤɚɹ. 

Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɫɩɨɫɨɛɚ ɨɬɧɨɫɹɬɫɹ:  

- ɤɨɦɮɨɪɬɧɚɹ ɜɥɚɠɧɨɫɬɶ;  

- ɞɨɥɝɨɜɟɱɧɨɫɬɶ;  

-ɷɤɨɧɨɦɢɱɧɨɫɬɶ;  

- ɨɬɫɭɬɫɬɜɢɟ ɲɭɦɨɜ ɜ ɪɚɛɨɱɟɦ ɪɟɠɢɦɟ;  

- ɧɟɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ;  

- ɢɧɮɪɚɤɪɚɫɧɵɟ ɥɭɱɢ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɫɵɪɨɫɬɶ ɢ ɩɨɹɜɥɟɧɢɟ ɩɥɟɫɟɧɢ ɧɚ 

ɫɬɟɧɤɚɯ ɤɨɦɧɚɬɵ;  

https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BE%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB_(%D0%BD%D0%B0%D1%81%D1%82%D0%B8%D0%BB)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB_(%D0%BD%D0%B0%D1%81%D1%82%D0%B8%D0%BB)
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- ɛɵɫɬɪɵɣ ɪɚɡɨɝɪɟɜ;  

- ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ.  

ɇɟɞɨɫɬɚɬɤɢ ɫɥɟɞɭɸɳɢɟ:  

- ɜɵɫɨɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ;  

- ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɜ ɩɨɤɥɟɣɤɟ ɨɛɨɟɜ ɧɚ ɉɅɗɇ;  

- ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɫɤɚɱɤɨɜ ɧɚɩɪɹɠɟɧɢɹ;  

- ɧɭɠɧɚ ɤɚɱɟɫɬɜɟɧɧɚɹ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɩɨɦɟɳɟɧɢɣ. 

Ƚɚɡɨɜɵɟ ɂɄ ɨɬɧɨɫɹɬ ɤ ɨɝɧɟɜɨɡɞɭɲɧɨɦɭ ɨɬɨɩɥɟɧɢɸ ɛɟɡ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɢɡ-

ɡɚ ɜɵɪɚɛɚɬɵɜɚɧɢɹ ɬɟɩɥɚ ɩɪɢ ɫɝɨɪɚɧɢɢ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

ɂɧɮɪɚɤɪɚɫɧɵɟ ɝɚɡɨɜɵɟ ɨɛɨɝɪɟɜɚɬɟɥɢ ɞɟɥɹɬɫɹ ɧɚ ɬɚɤɢɟ ɬɢɩɵ, ɤɚɤ: 

- «ɋɜɟɬɥɵɟ», ɭ ɤɨɬɨɪɵɯ ɝɨɪɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɢɡɥɭɱɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ɉɧɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɛɨɥɶɲɢɯ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɧɚ ɨɬɤɪɵɬɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ; 

- «Ɍɟɦɧɵɟ», ɭ ɤɨɬɨɪɵɯ ɝɨɪɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɵɬɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ.  

 

1.2 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 

 

ɋɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ (ɤɪɨɦɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ) ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɢ ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ (ɬɪɭɛɨɩɪɨɜɨɞɵ, ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɤɢ, ɪɟɝɭɥɢɪɭɸɳɚɹ 

ɚɪɦɚɬɭɪɚ, ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ). 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦ ɜɨɞɹɧɨɝɨ ɢ ɩɚɪɨɜɨɝɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 

1. ɂɫɬɨɱɧɢɤ ɬɟɩɥɚ. Ɇɨɠɟɬ ɜɵɫɬɭɩɚɬɶ ɜɨɞɨɝɪɟɣɧɵɣ ɢɥɢ ɩɚɪɨɜɨɣ ɤɨɬɟɥ, ɧɚ 

ɝɚɡɨɜɨɦ, ɞɢɡɟɥɶɧɨɦ ɢɥɢ ɬɜɟɪɞɨɦ ɬɨɩɥɢɜɟ. Ɍɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɢɥɢ ɰɟɧɬɪɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬɵ (ɂɌɉ ɢɥɢ ɐɌɉ), 

ɤɨɬɨɪɵɣ ɫɧɚɛɠɚɟɬ ɬɟɩɥɨɦ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ ɧɟɫɤɨɥɶɤɨ ɨɛɴɟɤɬɨɜ, 

ɥɢɛɨ ɨɬ Ɍɗɐ ɪɚɣɨɧɵ ɝɨɪɨɞɚ ɢ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ; 

2. ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 

https://dc-region.ru/proektirovanie-otopleniya
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3. ɋɟɬɶ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɧɚɛɨɪɨɦ ɡɚɩɨɪɧɨɣ, ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɨɣ; 

4. ɋɬɚɧɰɢɹ ɩɨɞɩɢɬɤɢ, ɪɚɫɲɢɪɢɬɟɥɶɧɵɟ ɛɚɤɢ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɚɫɲɢɪɟɧɢɣ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ; 

5. Ɉɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɤɨɧɬɭɪɵ ɬɟɩɥɵɯ ɩɨɥɨɜ, ɭɫɬɚɧɨɜɤɢ ɜɨɡɞɭɲɧɨɝɨ 

ɨɬɨɩɥɟɧɢɹ. 

Ɍɟɩɥɨɜɵɟ ɩɭɧɤɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɬɟɩɥɨɷɧɟɪɝɢɢ ɨɬ ɤɨɬɟɥɶɧɵɯ, ɊɌɋ ɢ Ɍɗɐ ɜɨ ɜɧɭɬɪɟɧɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 

ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɬɨɩɥɟɧɢɹ.  

Ʉ ɩɥɸɫɚɦ ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

• ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɞɨɪɨɝɢɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ; 

• ɛɨɥɟɟ ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɢ ɩɨɤɭɩɤɟ ɩɨɦɟɳɟɧɢɹ; 

• ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ; 

• ɛɟɡɨɩɚɫɧɨɫɬɶ. 

Ɇɢɧɭɫɵ ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ: 

• ɫɢɫɬɟɦɚ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɩɨ ɫɬɪɨɝɨɦɭ ɫɟɡɨɧɧɨɦɭ ɝɪɚɮɢɤɭ; 

• ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɛɨɪɨɜ 

ɨɬɨɩɥɟɧɢɹ; 

• ɬɟɩɥɨɩɨɬɟɪɢ ɜ ɩɪɨɰɟɫɫɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɨɬɨɩɥɟɧɢɹ ɜ 

ɦɧɨɝɨɤɜɚɪɬɢɪɧɨɦ ɞɨɦɟ; 

• ɢɡɧɨɲɟɧɧɨɫɬɶ ɫɟɬɟɣ ɩɪɢɜɨɞɢɬ ɤ ɚɜɚɪɢɹɦ ɢ ɩɟɪɟɛɨɹɦ ɫ ɩɨɫɬɚɜɤɨɣ ɷɧɟɪɝɢɢ. 

Ʉɨɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ — ɷɬɨ ɫɢɫɬɟɦɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɧɚɝɪɟɜ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɡɚ ɫɱɟɬ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ.  

Ɉɬɨɩɢɬɟɥɶɧɵɟ ɤɨɬɥɵ ɞɟɥɹɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: 

• ɝɚɡɨɜɵɟ; 

• ɷɥɟɤɬɪɢɱɟɫɤɢɟ. 

• ɬɜɟɪɞɨɬɨɩɥɢɜɧɵɟ; 

• ɠɢɞɤɨɬɨɩɥɢɜɧɵɟ. 

Ȼɵɜɚɸɬ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɤɨɬɥɵ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɬɜɟɪɞɨɦ ɬɨɩɥɢɜɟ ɢ 

ɝɚɡɨɨɛɪɚɡɧɨɦ. 
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Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɧɚ ɞɪɭɝɨɣ ɜɢɞ ɬɨɩɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɫɬɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ 

ɢɡɦɟɧɟɧɢɟ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɤɨɬɥɚ (ɩɨɦɟɧɹɬɶ ɝɨɪɟɥɤɭ). 

ɉɥɸɫɵ ɚɜɬɨɧɨɦɧɨɣ ɤɨɬɟɥɶɧɨɣ: 

• ɝɚɪɚɧɬɢɹ ɫɬɚɛɢɥɶɧɨ ɩɨɞɚɜɚɟɦɨɝɨ ɬɟɩɥɚ; 

• ɩɨɥɧɚɹ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɢ ɚɜɬɨɧɨɦɧɨɫɬɶ; 

• ɩɥɚɬɚ ɬɨɥɶɤɨ ɡɚ ɨɛɨɝɪɟɜ ɡɞɚɧɢɹ, ɚ ɧɟ ɨɬɨɩɥɟɧɢɟ ɭɥɢɰɵ; 

• ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɬɟɥɶɧɨɣ ɢɡ ɪɚɫɱɟɬɚ ɧɚ 

ɨɞɧɨ ɩɨɦɟɳɟɧɢɟ; 

• ɛɟɡɨɩɚɫɧɨɫɬɶ. 

Ɇɢɧɭɫɵ ɚɜɬɨɧɨɦɧɨɣ ɤɨɬɟɥɶɧɨɣ: 

• ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɧɨɫɬɶɸ ɨɬɤɥɸɱɢɬɶ ɨɬɨɩɥɟɧɢɟ ɜ 

ɤɜɚɪɬɢɪɟ (ɭɫɬɪɚɧɢɬɶ ɩɥɚɬɭ ɡɚ ɨɬɨɩɥɟɧɢɟ); 

• ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɟɠɟɞɧɟɜɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

• ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɩɨɦɟɳɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ; 

• ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɡɚɝɨɬɨɜɤɟ ɬɨɩɥɢɜɚ ɢ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ 

ɩɨɫɬɚɜɳɢɤɨɜ, ɟɫɥɢ ɤɨɬɟɥɶɧɚɹ ɪɚɛɨɬɚɟɬ ɧɚ ɩɪɢɜɨɡɧɨɦ ɬɨɩɥɢɜɟ, 

ɜɵɫɨɤɢɟ ɩɥɚɬɟɠɢ ɡɚ ɨɬɨɩɥɟɧɢɟ. 

ɋɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɚ ɐɌɉ ɢ ɂɌɉ ɧɢɠɟ, ɱɟɦ ɩɪɨɟɤɬɚ ɤɨɬɟɥɶɧɨɣ. ɗɬɨ ɫɜɹɡɚɧɨ 

ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɨɛɥɸɞɟɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 

ɧɨɪɦɚɬɢɜɨɜ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɂɌɉ ɬɚɤɠɟ ɧɚɦɧɨɝɨ ɜɵɝɨɞɧɟɟ ɢɡ-ɡɚ ɦɟɧɶɲɢɯ 

ɩɨɬɟɪɶ ɬɟɩɥɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɍɫɬɚɧɨɜɤɚ ɂɌɉ ɷɤɨɧɨɦɢɬ ɨɬ 15 ɞɨ 

30% ɪɚɫɯɨɞɨɜ. 
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1.3 Ɉɫɧɨɜɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɬɨɩɥɟɧɢɸ ɡɞɚɧɢɹ 

 
ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɢɧɢɦɚɟɦ 

ɫɥɟɞɭɸɳɢɟ ɪɟɲɟɧɢɹ. 

ȼ ɡɞɚɧɢɢ ɨɩɪɟɞɟɥɹɟɦ ɜɨɞɹɧɭɸ, ɞɜɭɯɬɪɭɛɧɭɸ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɩɨ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɢɠɧɟɣ ɪɚɡɜɨɞɤɟ, ɤɨɬɨɪɚɹ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ 

ɬɟɩɥɨɜɨɦɭ ɩɭɧɤɬɭ. Ɍɟɩɥɨɧɨɫɢɬɟɥɶ – ɜɨɞɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 90/70 °ɋ 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɚ ɜɵɛɢɪɚɟɦ ɧɚɪɭɠɧɵɟ ɬɟɩɥɨɜɵɟ ɫɟɬɢ. 

Ɉɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɩɨ ɢɫɬɨɱɧɢɤɭ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ – ȺɈ «Ʉɪɚɫɧɨɹɪɫɤɚɹ 

Ɍɗɐ-3»; ɮɚɤɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ - ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ʟ = ͺ,ͻ ˍˆ˔ ˔ˏଶ⁄ , ɜ 

ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ʟ = ͷ,͸ ˍˆ˔ ˔ˏଶ⁄ ; ɪɚɫɱɟɬɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ: 

150/70 °ɋ.  

ɇɚ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɤ ɬɟɩɥɨɜɵɦ ɫɟɬɹɦ ɜɵɛɢɪɚɟɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ 

ɩɭɧɤɬ ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɢ ɡɚɤɪɵɬɨɣ ɫɢɫɬɟɦɵ 

Ƚȼɋ. 

ȼ ɫɨɫɬɚɜɟ ɂɌɉ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ 

ɨɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ Ƚȼɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 

2.1.4.2496-09 ɜ ɦɟɫɬɚɯ ɜɨɞɨɪɚɡɛɨɪɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɪɢɦɟɧɹɟɦɨɣ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 60 °ɋ ɢ ɧɟ ɜɵɲɟ 75 °ɋ. 

Ⱦɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɬɪɭɛɵ ɫɬɚɥɶɧɵɟ 

ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɟ ɱɟɪɧɵɟ (ȽɈɋɌ 3262-75). Ⱦɥɹ ɜɧɭɬɪɟɧɧɢɯ ɫɟɬɟɣ ɯɨɥɨɞɧɨɝɨ ɢ 

ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɬɚɥɶɧɵɟ ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɟ ɨɰɢɧɤɨɜɚɧɧɵɟ 

ɨɛɵɤɧɨɜɟɧɧɵɟ ɬɪɭɛɵ (ȽɈɋɌ 3262-75). 

ɋɧɚɛɠɟɧɢɟ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɫɭɳɟɫɬɜɭɸɳɟɝɨ 

ɜɜɨɞɚ ɮ50. ɇɚ ɜɜɨɞɟ ɭɫɬɚɧɨɜɥɟɧ ɜɨɞɨɦɟɪɧɵɣ ɭɡɟɥ ɫɨ ɫɱɟɬɱɢɤɨɦ ɪɚɫɯɨɞɚ ɜɨɞɵ 

ȼɋɏ-40. ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɨɛɴɟɞɢɧɟɧɧɚɹ ɫɢɫɬɟɦɚ ɯɨɡ-ɩɢɬɶɟɜɨɝɨ ɢ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ. 

Ɍɪɭɛɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɨ ɩɨɞɜɚɥɭ ɡɞɚɧɢɹ ɢɡɨɥɢɪɨɜɚɧɵ: ϕ15, 20 ɦɦ – ɲɧɭɪɨɦ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɜ ɨɩɥɟɬɤɟ ɢɡ ɧɢɬɢ ɫɬɟɤɥɹɧɧɨɣ Ɇ250 
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Ɍɍ36-1695-79; ϕ25-50 ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɩɨɥɧɨɫɛɨɪɧɵɦɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 

Ɍɍ36-1180-85 ɢɡ ɦɚɬɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢɡ ɲɬɚɩɟɥɶɧɨɝɨ ɫɬɟɤɥɨɜɨɥɨɤɧɚ Ɇɋ-35. 

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ. 

 

 

 
Ɋɢɫɭɧɨɤ 4 – Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
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2. Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ 

2.1 Ɉɩɢɫɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ 

 
Ɋɚɣɨɧ ɪɚɫɩɨɥɨɠɟɧɢɹ – ɝ. Ʉɪɚɫɧɨɹɪɫɤ. 

ɋɨɝɥɚɫɧɨ ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ (ɬɚɛɥ. 1, 2) 

ɩɪɢɧɢɦɚɟɦ: [1] 

• ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ – ɫɭɯɚɹ ɡɨɧɚ; 

• ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ - ɧɨɪɦɚɥɶɧɵɣ; 

• ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ – Ȼ. 

ȼ ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ ɜɯɨɞɢɬ ɨɛɴɟɦ, ɨɝɪɚɧɢɱɟɧɧɵɣ ɜɧɭɬɪɟɧɧɢɦɢ 

ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɡɞɚɧɢɹ (ɋɉ 50.13330.2012 ɩɪɢɥ. Ȼ ɩ.10).  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 131.13330.2018 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ (ɩ. 3.1 

ɬɚɛɥ. 3.1) ɜɵɛɢɪɚɟɦ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ: [2] 

• Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 - −Ͷͳ °ʠ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 -  −͵ͻ °ʠ; 

• Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

0,98 - −͵ͻ °ʠ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 -  −͵͹ °ʠ; 

• Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,94 - −ʹ͵ °ʠ; 

• ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ 

ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ≤ ͺ °ʠ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 235 ɫɭɬ; −͸,ͷ °ʠ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɌɄɉ 45-1.04-208-2010 Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. Ɍɟɯ. 

ɋɨɫɬɨɹɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ (ɩ. 

6.2.6) ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɞɜɚɥɚɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ 

ɩɨɞɩɨɥɶɹɯ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɟ ɧɢɠɟ 5 °C, 

ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ - ɧɟ ɛɨɥɟɟ 65% ɢ ɧɟ ɦɟɧɟɟ ɱɟɦ ɨɞɧɨɤɪɚɬɧɵɣ 

ɜɨɡɞɭɯɨɨɛɦɟɧ. ɉɪɢɧɢɦɚɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɨɦ ɩɨɞɜɚɥɟ ɪɚɜɧɨɣ ͳͲ °ʠ. 

[8] 

http://www.energyed.ru/res/Discipline/Tseti/SP50.13330.2012.pdf
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɨɩɪɟɞɟɥɹɟɦ 

ɩɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɩɪɢ ɨɬɨɩɥɟɧɢɢ ɢ ɜɟɧɬɢɥɹɰɢɢ ɩɨɦɟɳɟɧɢɣ: 

- ȽɈɋɌ 32670-2014 ɍɫɥɭɝɢ ɛɵɬɨɜɵɟ. ɍɫɥɭɝɢ ɛɚɧɶ ɢ ɞɭɲɟɜɵɯ. Ɉɛɳɢɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɩ.5.31 ɬɚɛɥ. 1, ɩ. 5.32) 

- ɋɉ 60.13330.2012 Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ 

(ɩ. 5.1 ɛ, ɝ, ɞ) 

- ȽɈɋɌ 30494-2014 Ɂɞɚɧɢɹ ɠɢɥɵɟ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ. ɉɚɪɚɦɟɬɪɵ 

ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɨɦɟɳɟɧɢɹɯ (ɩ. 3; ɬɚɛɥ. 3)  

- ɋɌɈ ɇɈɉ 2.1-2014 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɫɨɫɬɚɜɭ ɢ ɫɨɞɟɪɠɚɧɢɸ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɚɫɩɨɪɬɚ ɠɢɥɨɝɨ ɢ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ (ɩ. 6.2) 

ȼ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɜ ɨɛɫɥɭɠɢɜɚɟɦɨɣ ɡɨɧɟ ɨɛɳɟɫɬɜɟɧɧɵɯ ɢ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 

ɦɢɧɢɦɚɥɶɧɭɸ ɢɡ ɞɨɩɭɫɬɢɦɵɯ ɬɟɦɩɟɪɚɬɭɪ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɢɡɛɵɬɤɨɜ ɹɜɧɨɣ 

ɬɟɩɥɨɬɵ ɜ ɩɨɦɟɳɟɧɢɹɯ. [5] 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ. 
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Ɍɚɛɥɢɰɚ 1 – Ⱦɨɩɭɫɬɢɦɵɟ ɧɨɪɦɵ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɢ 

ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɨɛɫɥɭɠɢɜɚɟɦɨɣ ɡɨɧɟ ɡɞɚɧɢɹ 

№ 

ɩɨɦɟɳɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɹ 

Ʉɚɬɟɝɨɪɢɹ 

ɩɨɦɟɳɟɧɢɹ 

Ɍɟɦɩ-ɪɚ 

ɜɨɡɞɭɯɚ, °ʠ 

Ɉɬɧɨɫɢɬ. 

ɜɥɚɠɧɨɫɬɶ 

ɜɨɡɞɭɯɚ, % 

ɋɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ 

ɜɨɡɞɭɯɚ, ˏ ˔⁄  

1 2 3 4 5 6 

1 ɷɬɚɠ 

101 Ɏɨɣɟ 3ɜ 18 60 0,3 

102 
ȼɟɫɬɢɛɸɥɶ ɫ 

ɝɚɪɞɟɪɨɛɨɦ 
6 18 60 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

103 Ȼɚɫɫɟɣɧ 6 27 70 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

104 
ȼɟɧɬɢɥɹɰɢɨɧɧɚɹ 

ɤɚɦɟɪɚ 
6 14 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

105 
ɉɚɪɢɥɶɧɚɹ 

(ɬɭɪɟɰɤɚɹ ɛɚɧɹ) 
6 40 90 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

106 
ɉɚɪɢɥɶɧɚɹ 

(ɬɭɪɟɰɤɚɹ ɛɚɧɹ) 
6 40 90 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

107 ɋɚɭɧɚ 6 70 8 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

108 ɋɚɭɧɚ 6 70 8 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

109 
ɉɚɪɢɥɶɧɚɹ 

(ɪɭɫɫɤɚɹ ɛɚɧɹ) 
6 45 25 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

110 
ɉɚɪɢɥɶɧɚɹ 

(ɪɭɫɫɤɚɹ ɛɚɧɹ) 
6 45 25 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

111 Ɋɚɡɞɟɜɚɥɶɧɚɹ 6 24 70 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

112 Ȼɨɣɥɟɪɧɚɹ 6 14 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

113 Ⱦɭɲɟɜɚɹ - 24 70 0,2 

114 
Ɉɛɨɪɭɞ. 

ɛɚɫɫɟɣɧɚ 
6 14 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 

1 2 3 4 5 6 

115 
Ʉɨɦɧɚɬɚ 

ɞɢɪɟɤɬɨɪɚ 
2 18 60 0,3 

116 
Ɍɟɯɧɢɱɟɫɤɢɟ 

ɩɨɦɟɳɟɧɢɹ 
6 15 60 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

117 Ʉɨɦɧɚɬɚ ɚɞɦ. 2 18 60 0,3 

118 ɏɥɨɪɚɬɨɪɧɵɟ 6 14 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

119 Ȼɚɫɫɟɣɧ 6 10 95 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

120 
Ɍɭɚɥɟɬɧɚɹ 

ɤɨɦɧɚɬɚ 
6 20 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

121 ɉɨɞɫɨɛɧɚɹ 6 15 60 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

2 ɷɬɚɠ 

201 Ɍɨɪɝɨɜɵɣ ɡɚɥ 3ɜ 16 60 0,3 

202 
Ɍɭɚɥɟɬɧɚɹ 

ɤɨɦɧɚɬɚ 
6 14 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

203 Ɉɮɢɫ 2 18 60 0,3 

204 Ɉɮɢɫ 2 18 60 0,3 

205 Ɉɮɢɫ 2 18 60 0,3 

206 Ɉɮɢɫ 2 18 60 0,3 

207 Ɉɮɢɫ 2 18 60 0,3 

208 Ʉɥɚɞɨɜɚɹ 6 14 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

209 Ʉɥɚɞɨɜɚɹ 6 14 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

210 Ʉɥɚɞɨɜɚɹ 6 14 
ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

211 
Ɍɟɯɧɢɱɟɫɤɢɟ 

ɩɨɦɟɳɟɧɢɹ 
6 14 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 

ɇɟ 

ɧɨɪɦɢɪɭɟɬɫɹ 
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2.2 Ɉɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɡɞɚɧɢɹ 

 
ɋɬɟɧɵ:  

- ɦɨɧɨɥɢɬ (ɛɟɬɨɧ);  

- ɭɬɟɩɥɢɬɟɥɶ ISOVER;  

- ɤɢɪɩɢɱ ɥɢɰɟɜɨɣ 1ɇɎ 

ɉɨɥ ɧɚɞ ɧɟɨɬɚɩɥɢɜɚɟɦɵɦ ɩɨɞɜɚɥɨɦ:  

- ɩɨɤɪɵɬɢɟ – ɥɢɧɨɥɟɭɦ «Sinteros Comfort»;  

- ɩɥɢɬɚ ɤɟɪɚɦɢɱɟɫɤɚɹ;  

- ɫɬɹɠɤɚ ɛɟɬɨɧɧɚɹ;  

- ɠ.ɛ. ɩɥɢɬɚ.  

ɉɨɥ ɧɚ ɜɬɨɪɨɦ ɷɬɚɠɟ:  

- ɩɨɤɪɵɬɢɟ – ɥɢɧɨɥɟɭɦ «Sinteros Comfort»;  

- ɫɬɹɠɤɚ ɰɟɦɟɧɬɧɨ – ɩɟɫɱɚɧɚɹ;  

- ɡɜɭɤɨɢɡɨɥɹɰɢɹ;  

- ɠ. ɛ. ɩɥɢɬɚ.  

ɉɨɬɨɥɨɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ:  

- ɩɨɬɨɥɨɤ;  

- ɫɬɹɠɤɚ ɛɟɬɨɧɧɚɹ;  

- ɬɟɩɥɨɢɡɨɥɹɰɢɹ;  

- ɜɨɡɞɭɲɧɚɹ ɩɪɨɫɥɨɣɤɚ; 

- ɠ. ɛ. ɩɥɢɬɚ ɬɨɧɤɨɫɬɟɧɧɚɹ ɪɟɛɪɢɫɬɚɹ 

ȼɵɛɢɪɚɟɦ ɤɨɧɫɬɪɭɤɰɢɸ ɨɤɨɧ: 

- ɞɥɹ 1 ɷɬɚɠɚ: ɞɜɭɯɤɚɦɟɪɧɵɣ ɫɬɟɤɥɨɩɚɤɟɬ ɜ ɨɞɢɧɚɪɧɨɦ ɩɟɪɟɩɥɟɬɟ ɢɡ ɨɛɵɱɧɨɝɨ 

ɫɬɟɤɥɚ (ɫ ɦɟɠɫɬɟɤɨɥɶɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ 12 ɦɦ) Trocal . ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɪɚɡɦɟɪ 

1160 * 1470 ɦɦ – 2 ɲɬ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ kʓʝ = ͳ,ͺͷ ʑ˕ˏమ∗°ʠ. 

- ɞɥɹ 2 ɷɬɚɠɚ: ɞɜɭɯɤɚɦɟɪɧɵɣ ɫɬɟɤɥɨɩɚɤɟɬ ɜ ɨɞɢɧɚɪɧɨɦ ɩɟɪɟɩɥɟɬɟ ɢɡ ɨɛɵɱɧɨɝɨ 

ɫɬɟɤɚ (ɫ ɦɟɠɫɬɟɤɨɥɶɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ 8 ɦɦ) Trocal. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɪɚɡɦɟɪ 1160 

* 1770 ɦɦ – 2 ɲɬ, 1160 * 1470 ɦɦ – 5 ɲɬ, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ kʓʝ =
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ʹ ʑ˕ˏమ∗°ʠ;  ɞɜɭɯɤɚɦɟɪɧɵɣ ɫɬɟɤɥɨɩɚɤɟɬ ɜ ɨɞɢɧɚɪɧɨɦ ɩɟɪɟɩɥɟɬɟ ɢɡ ɫɬɟɤɥɚ ɫ ɬɜɟɪɞɵɦ 

ɫɟɥɟɤɬɢɜɧɵɦ ɩɨɤɪɵɬɢɟɦ Trocal. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɪɚɡɦɟɪ 1160 * 2670 ɦɦ – 6 ɲɬ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ kʓʝ = ͳ,͹ʹ ʑ˕ˏమ∗°ʠ. 

ȼɵɛɢɪɚɟɦ ɜɯɨɞɧɭɸ ɞɜɟɪɶ SNEGIR45PPRAL8017. Ɋɚɡɦɟɪ 2100 *1000 ɦɦ. 

 

2.3 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɡɞɚɧɢɹ 

 
Ɍɟɩɥɨɡɚɳɢɬɧɚɹ ɨɛɨɥɨɱɤɚ ɡɞɚɧɢɹ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ: [1] 

• ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɬɞɟɥɶɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ; 

• ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɡɚɳɢɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɶɲɟ 

ɧɨɪɦɢɪɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 50.13330.2012  (ɩ. 5) ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ 

ɧɨɪɦɢɪɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ Rˑːˑ˓ˏ, ˏమ∗°ʠʑ˕   (ɫɨɝɥɚɫɧɨ ɩ. 5.2 ɮɨɪɦɭɥɚ 5.1). 

 Rˑːˑ˓ˏ = R ˑ̞˓ m˓                                                                                                                               (1) 

 
ɝɞɟ R ˑ̞˓  – ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ˏమ∗°ʠʑ˕ , ɡɚɜɢɫɹɳɟɟ ɨɬ ȽɋɈɉ ɢ ɪɟɝɢɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

(ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 3); 

         m˓ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ ɪɟɝɢɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1. 

Ɋɚɫɫɱɢɬɚɟɦ ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ʒʠʝʞ, °ʠ∗˔˖˕ˆˑˇ   (ɫɨɝɥɚɫɧɨ 

ɩ. 5.2 ɮɨɪɦɭɥɚ 5.2): 

 ʒʠʝʞ = ሺt˅ − tˑ˕ሻz ˑ˕                                                                                          (2) 

http://www.energyed.ru/res/Discipline/Tseti/SP50.13330.2012.pdf
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ɝɞɟ tˑ˕, z ˑ˕ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ʠ, ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ,  ˔˖˕ˆˑˇ, ɩɪɢɧɢɦɚɟɦɵɟ ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8 °ʠ; 

       t˅ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ, °ʠ. 

Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɵɟ ɜɟɥɢɱɢɧɵ ȽɋɈɉ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɬɚɛɥɢɱɧɵɯ, ɡɧɚɱɟɧɢɟ R ˑ̞˓  ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3): 

 R ˑ̞˓ = a ∗ ʒʠʝʞ + b                                                                                           (3) 

 
ɝɞɟ a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɸɬ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɝɪɭɩɩ ɡɞɚɧɢɣ ɩɨ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 - Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ a, b ɞɥɹ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ 

 ɋɬɟɧɵ ɉɨɤɪɵɬɢɹ ɉɟɪɟɤɪɵɬɢɹ ɱɟɪɞɚɱɧɵɟ Ɉɤɧɚ ɢ ɛɚɥɤɨɧɧɵɟ ɞɜɟɪɢ 

a 0,0003 0,0004 0,00035 0,00005 

b 1,2 1,6 1,3 0,2 

 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3. 

Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

№ 
ɩɨɦ. 

ʒʠʝʞ,°ʠ ∗ ˔˖˕ˆˑˇ  

ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 𝐑ˑːˑ˓ˏ, ˏ૛∗°ʠʑ˕  

ɋɬɟɧɵ ɉɨɥɵ ɉɟɪɟɤɪɵɬɢɹ Ɉɤɧɚ ɢ ɞɜɟɪɢ 

1 2 3 4 5 6 

1 ɷɬɚɠ 

101 5757,5 2,927 3,903 3,315 0,488 

102 5757,5 2,927 3,903 3,315 0,488 

103 7872,5 3,562 4,749 4,055 0,594 

104 4817,5 2,645 3,527 2,986 0,441 

105 10927,5 4,478 5,971 5,125 0,746 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3 

1 2 3 4 5 6 

106 10927,5 4,478 5,971 5,125 0,746 

107 17977,5 6,593 8,791 7,592 1,099 

108 17977,5 6,593 8,791 7,592 1,099 

109 12102,5 4,831 6,441 5,536 0,805 

110 12102,5 4,831 6,441 5,536 0,805 

111 7167,5 3,350 4,467 3,809 0,558 

112 4817,5 2,645 3,527 2,986 0,441 

113 7167,5 3,350 4,467 3,809 0,558 

114 4817,5 2,645 3,527 2,986 0,441 

115 5757,5 2,927 3,903 3,315 0,488 

116 5052,5 2,716 3,621 3,068 0,453 

117 5757,5 2,927 3,903 3,315 0,488 

118 4817,5 2,645 3,527 2,986 0,441 

119 3877,5 2,363 3,151 2,657 0,394 

120 6227,5 3,068 4,091 3,480 0,511 

2 ɷɬɚɠ 

201 5287,5 2,786 3,715 3,151 0,464 

202 4817,5 2,645 3,527 2,986 0,441 

203 5757,5 2,927 3,903 3,315 0,488 

204 5757,5 2,927 3,903 3,315 0,488 

205 5757,5 2,927 3,903 3,315 0,488 

206 5757,5 2,927 3,903 3,315 0,488 

207 5757,5 2,927 3,903 3,315 0,488 

208 4817,5 2,645 3,527 2,986 0,441 

209 4817,5 2,645 3,527 2,986 0,441 

210 4817,5 2,645 3,527 2,986 0,441 
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Ɍɪɟɛɭɟɦɨɟ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ (4): 

 R = ଵα˅ː + ∑ δλ + ଵαː˃˓                                                                                  (4) 

 
ɝɞɟ Ƚ˅ː, Ƚː˃˓ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɝɪɚɠɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ʑ˕ˏమ∗°ʠ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ 

50.13330.2012 (ɬɚɛɥ. 4, 6); 

       δ – ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɡɚɞɚɧɢɸ-ɫɯɟɦɟ); 

       λ – ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɫɥɨɹ,  ʑ˕ˏ∗°ʠ,  ɩɪɢɧɢɦɚɟɦ ɩɨ ɋɉ 50.13330.2012 (ɬɚɛɥ. Ɍ.1) 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ, ɩɨɥɚ, ɧɚɪɭɠɧɨɣ ɞɜɟɪɢ 

ɢ ɩɟɪɟɤɪɵɬɢɹ ɩɨ ɬɚɛɥɢɰɚɦ 4-7. 

Ɍɚɛɥɢɰɚ 4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ 

Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ Ƚ˅ː 
ʑ˕ˏଶ ∗ °ʠ ͺ,͹ 

Ƚː˃˓ 
ʑ˕ˏଶ ∗ °ʠ ʹ͵ δ ሺ˄ˈ˕ˑːሻ ˏ Ͳ,Ͷͷ δ ሺ˖˕ˈ˒ˎˋ˕ˈˎ˟ሻ ˏ Ͳ,ͳ δ ሺˍˋ˓˒ˋ˚ሻ ˏ Ͳ,Ͳͺͺ λ ሺ˄ˈ˕ˑːሻ 
ʑ˕ˏ ∗ °ʠ ͳ,͹ͷ 

λ ሺ˖˕ˈ˒ˎˋ˕ˈˎ˟ሻ 
ʑ˕ˏ ∗ °ʠ Ͳ,ͲͶ 

λ ሺˍˋ˓˒ˋ˚ሻ 
ʑ˕ˏ ∗ °ʠ Ͳ,Ͷͳ 

 

 

 

http://www.energyed.ru/res/Discipline/Tseti/SP50.13330.2012.pdf
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Ɍɚɛɥɢɰɚ 5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɩɨɥ 

Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ Ƚ˅ː 
ʑ˕ˏଶ ∗ °ʠ ͺ,͹ δ ሺˎˋːˑˎˈ˖ˏሻ ˏ Ͳ,Ͳ͵ δ ሺ˒ˎˋ˕˃ ˍˈ˓˃ˏˋˍ˃ሻ ˏ Ͳ,ͲͶ δ ሺ˔˕яˉˍ˃ሻ ˏ Ͳ,Ͳ͵ δ ሺˉ. ˄. ˒ˎˋ˕˃ሻ ˏ Ͳ,ʹ λ ሺˎˋːˑˎˈ˖ˏሻ 
ʑ˕ˏ ∗ °ʠ Ͳ,ʹ͵ 

λ ሺ˒ˎˋ˕˃ ˍˈ˓˃ˏˋˍ˃ሻ 
ʑ˕ˏ ∗ °ʠ Ͳ,Ͷ 

λ ሺ˔˕яˉˍ˃ሻ 
ʑ˕ˏ ∗ °ʠ ͳ,ʹ 

λ ሺˉ. ˄. ˒ˎˋ˕˃ሻ 
ʑ˕ˏ ∗ °ʠ ͳ,͸ͻ 

 

Ɍɚɛɥɢɰɚ 6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɧɚɪɭɠɧɭɸ ɞɜɟɪɶ 

Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ Ƚ˅ː 
ʑ˕ˏଶ ∗ °ʠ ͺ,͹ 

Ƚː˃˓ 
ʑ˕ˏଶ ∗ °ʠ ʹ͵ δ ሺˏˑːˑˎˋ˕ሻ ˏ Ͳ,Ͳͻͷ δ ሺ˔˕˃ˎ˟ ˒ˑˎˑ˕ː˃ሻ ˏ Ͳ,ͲͲͳʹ δ ሺ˔˕˃ˎ˟ ˍˑ˓ˑ˄˃ሻ ˏ Ͳ,ͲͲͳͷ λ ሺˏˑːˑˎˋ˕ሻ 
ʑ˕ˏ ∗ °ʠ Ͳ,͸͸ 

λ ሺ˔˕˃ˎ˟ ˒ˑˎˑ˕ː˃ሻ 
ʑ˕ˏ ∗ °ʠ ͳ͹,ͷ 

λ ሺ˔˕˃ˎ˟ ˍˑ˓ˑ˄˃ሻ 
ʑ˕ˏ ∗ °ʠ ͳ͹,ͷ 
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Ɍɚɛɥɢɰɚ 7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɩɥɨɩɨɬɟɪɶ ɱɟɪɟɡ ɩɟɪɟɤɪɵɬɢɟ 

Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ Ƚ˅ː 
ʑ˕ˏଶ ∗ °ʠ ͺ,͹ 

Ƚː˃˓ 
ʑ˕ˏଶ ∗ °ʠ ʹ͵ δ ሺ˒ˎˋ˕˃ሻ ˏ Ͳ,ͲͶ δ ሺ˔˕яˉˍ˃ሻ ˏ Ͳ,Ͳͷ δ ሺ˕ˈ˒ˎˑˋˊˑˎя˙ˋяሻ ˏ Ͳ,ͳͷ δ ሺ˅ˑˊˇ˖˛ː˃я ˒˓ˑ˔ˎˑˌˍ˃ሻ ˏ Ͳ,ͳ δ ሺˉ. ˄. ˒ˎˋ˕˃ሻ ˏ Ͳ,ͳͶ λ ሺ˒ˎˋ˕˃ሻ 
ʑ˕ˏ ∗ °ʠ Ͳ,Ͷͷ 

λ ሺ˔˕яˉˍ˃ሻ 
ʑ˕ˏ ∗ °ʠ Ͳ,Ͷ 

λ ሺ˕ˈ˒ˎˑˋˊˑˎя˙ˋяሻ 
ʑ˕ˏ ∗ °ʠ Ͳ,ʹͷ 

λ ሺ˅ˑˊˇ˖˛ː˃я ˒˓ˑ˔ˎˑˌˍ˃ሻ 
ʑ˕ˏ ∗ °ʠ ʹ,͵ 

λ ሺˉ. ˄. ˒ˎˋ˕˃ሻ 
ʑ˕ˏ ∗ °ʠ ͳ,ͻʹ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ 

ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: 

• ɋɬɟɧɵ - R = ͵,ͳ͵Ͳ ˏమ∗°ʠʑ˕ ; 

• ɉɨɥ - R = ʹ,ͳͲͲ ˏమ∗°ʠʑ˕ ; 

• ɉɟɪɟɤɪɵɬɢɟ - R = ʹ,͹ͲͲ ˏమ∗°ʠʑ˕ ; 

• Ⱦɜɟɪɶ - R = Ͳ,͵ͲͲ ˏమ∗°ʠʑ˕ . 
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Ɉɩɪɟɞɟɥɹɟɦ ɫɨɝɥɚɫɧɨ ɋɉ 50.13330.2012 (ɩ. 5.5 ɬɚɛɥ. 7) ɧɨɪɦɢɪɭɟɦɨɟ 

ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɡɚɳɢɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɞɚɧɢɹ kˑ˄˕˓, ʑ˕ˏయ∗°ʠ, ɡɚɜɢɫɹɳɟɣ 

ɨɬ ɨɬɚɩɥɢɜɚɟɦɨɝɨ ɨɛɴɟɦɚ ɡɞɚɧɢɹ ɢ ȽɋɈɉ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɉɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɪɚɜɟɧ 4538,88 ˏଷ.  

Ⱦɥɹ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɨɛɴɟɦɚ ɡɞɚɧɢɹ ɢ ȽɋɈɉ ɜɟɥɢɱɢɧɭ kˑ˄˕˓ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (5), ɞɥɹ ɤɨɬɨɪɨɣ Vˑ˕ > ͻ͸Ͳ: 

 kˑ˄˕˓ = ଴,ଵ଺+ భబ√Vˑ˕଴,଴଴଴ଵଷ∗ʒʠʝʞ+଴,଺ଵ                                                                                 (5) 

 kˑ˄˕˓ = Ͳ,ͲͺͲͳ ʑ˕ˏయ∗°ʠ  

 

2.4 Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɢ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɩɨɦɟɳɟɧɢɣ 

 
Ɋɚɫɱɟɬ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɩɨɦɟɳɟɧɢɣ ɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (6):  

 Qʞʝʡ = Qʝʒʟ + Qʑʔʜʡ                                                                                        (6) 

 
ɝɞɟ Qʝʒʟ – ɬɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɨɝɪɚɠɞɟɧɢɹ, ȼɬ  

       Qʑʔʜʡ – ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɧɚɝɪɟɜ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, 

ȼɬ.  

Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (7):  

 QʑЫʓ = Qʗʜʠ + QʐЫʡ                                                                                        (7) 

 
ɝɞɟ Qʗʜʠ – ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɱɟɪɟɡ ɩɨɤɪɵɬɢɟ, ȼɬ  

       QʐЫʡ – ɛɵɬɨɜɵɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ, ȼɬ. 
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2.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ 

ɨɝɪɚɠɞɟɧɢɹ 

 
ȼ ɨɬɚɩɥɢɜɚɟɦɵɯ ɡɞɚɧɢɹɯ ɩɪɢ ɧɚɥɢɱɢɢ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ 

ɜɧɭɬɪɟɧɧɢɦ ɢ ɧɚɪɭɠɧɵɦ ɜɨɡɞɭɯɨɦ ɩɨɫɬɨɹɧɧɨ ɩɪɨɢɫɯɨɞɹɬ ɩɨɬɟɪɢ ɬɟɩɥɚ ɱɟɪɟɡ 

ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ, ɩɨɥɵ ɢ ɩɪɨɟɦɵ (ɨɤɧɚ, ɞɜɟɪɢ). 

ɋɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɞɨɥɠɧɵ ɜɨɫɩɨɥɧɹɬɶ ɷɬɢ ɩɨɬɟɪɢ, ɩɨɞɞɟɪɠɢɜɚɹ ɜ ɩɨɦɟɳɟɧɢɹɯ 

ɜɧɭɬɪɟɧɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɬɪɟɛɭɸɳɭɸɫɹ ɩɨ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɦ. [11] 

Ɍɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɭɦɦɵ 

ɩɨɬɟɪɶ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ, ɨɤɧɚ, ɩɨɥ, ɩɨɬɨɥɨɤ ɢ ɧɚɪɭɠɧɭɸ ɞɜɟɪɶ: 

 Qʝʒʟ = Qʜʠ + Qʓʝ + Qʞʡ + Qʞʡ+Qʓʜ                                                             (8) 

 
ɉɨɬɟɪɢ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɚɩɥɢɜɚɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ 

(ɤɪɨɦɟ ɫɚɧɢɬɚɪɧɵɯ ɭɡɥɨɜ ɢ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ) ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɱɟɪɟɡ 

ɨɬɞɟɥɶɧɵɟ ɨɝɪɚɠɞɟɧɢɹ. 

Ʉɚɠɞɨɟ ɩɨɦɟɳɟɧɢɟ ɧɭɦɟɪɭɟɬɫɹ ɬɪɟɯɡɧɚɱɧɵɦ ɱɢɫɥɨɦ, ɜ ɤɨɬɨɪɨɦ ɩɟɪɜɚɹ 

ɰɢɮɪɚ – ɷɬɚɠ, ɜɬɨɪɚɹ ɢ ɬɪɟɬɶɹ – ɧɨɦɟɪ ɩɨɦɟɳɟɧɢɹ ɧɚ ɷɬɚɠɟ. 

ɇɚɢɦɟɧɨɜɚɧɢɹ ɨɝɪɚɠɞɟɧɢɣ ɨɛɨɡɧɚɱɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ɇɋ – ɧɚɪɭɠɧɚɹ ɫɬɟɧɚ; 

ȾɈ – ɞɜɨɣɧɨɟ ɨɫɬɟɤɥɟɧɢɟ; 

ɉɅ – ɩɨɥ; 

ɉɌ – ɩɨɬɨɥɨɤ; 

Ⱦɇ – ɞɜɟɪɶ ɧɚɪɭɠɧɚɹ. 

Ɍɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (9): 

 Qʝʒʟ = kF∆t                                                                                                      (9) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ k, ʑ˕ˏమ∗°ʠ , ɨɝɪɚɠɞɟɧɢɹ – ɷɬɨ ɜɟɥɢɱɢɧɚ ɨɛɪɚɬɧɚɹ 

ɨɛɳɟɦɭ ɬɟɪɦɢɱɟɫɤɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɱɟɪɟɡ ɨɝɪɚɠɞɟɧɢɟ: k = ଵୖ
. 
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Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɛɭɞɟɬ ɪɚɜɧɚ: ∆t = t˅ː − tː˃˓,  

ɝɞɟ t˅ː –ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, °ʠ; 

       tː˃˓ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

0,92, °ʠ. 

ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ  F ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɣ ɨɝɪɚɠɞɚɸɳɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɥɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ ɨɝɪɚɠɞɟɧɢɣ:  

• ɩɥɨɳɚɞɶ ɩɨɬɨɥɤɨɜ ɢ ɩɨɥɨɜ – ɩɨ ɪɚɡɦɟɪɚɦ ɦɟɠɞɭ ɨɫɹɦɢ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧ ɢ 

ɨɬ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɪɭɠɧɵɯ ɫɬɟɧ;  

• ɜɵɫɨɬɚ ɫɬɟɧ ɩɟɪɜɨɝɨ ɷɬɚɠɚ – ɩɨ ɪɚɡɦɟɪɭ ɨɬ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ 

ɷɬɚɠɚ ɞɨ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ ɜɬɨɪɨɝɨ ɷɬɚɠɚ;  

• ɜɵɫɨɬɚ ɫɬɟɧ ɜɟɪɯɧɟɝɨ ɷɬɚɠɚ – ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ ɞɨ ɜɟɪɯɚ ɭɬɟɩɥɹɸɳɟɝɨ ɫɥɨɹ 

ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ;  

• ɞɥɢɧɚ ɧɚɪɭɠɧɵɯ ɫɬɟɧ: ɭɝɥɨɜɵɯ ɩɨɦɟɳɟɧɢɣ – ɩɨ ɜɧɟɲɧɟɦɭ ɩɟɪɢɦɟɬɪɭ ɨɬ 

ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɞɨ ɨɫɟɣ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧ; ɧɟɭɝɥɨɜɵɯ 

ɩɨɦɟɳɟɧɢɣ – ɦɟɠɞɭ ɨɫɹɦɢ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧ;  

• ɞɥɢɧɚ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧ – ɦɟɠɞɭ ɨɫɹɦɢ.  

ȼɫɟ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɬɟɩɥɨɜɵɦ ɩɨɬɟɪɹɦ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɨɝɪɚɠɞɟɧɢɹ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 8. 

Ɍɚɛɥɢɰɚ 8 - Ɍɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɧɚɪɭɠɧɵɟ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

№ 
ɩɨɦ. 

Ɉɛɨɡɧɚɱ. 
ɨɝɪɚɠɞɟɧɢɹ 

𝐤ʝʒʟ, ʑ˕ˏ૛∗°ʠ 
F, ɦ² ∆𝐭, °ʠ 

 𝐐ʝʒʟ  𝐢, 
ȼɬ 

∑  𝐐ʝʒʟ 𝐢 , 
ȼɬ 

1 2 3 4 5 6 7 

1 ɷɬɚɠ 

101 

ɇɋ1 0,32 17,58 55 308,89 

1301,69 
 

ɇɋ2 0,32 37,15 55 652,79 

ɉɅ 0,48 71,40 10 340,01 

Ⱦɇ 0,3 2,10 55 34,65 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8 

1 2 3 4 5 6 7 

102 
ɇɋ1 0,32 19,39 55 340,73 

468,86 
ɉɅ 0,48 33,63 8 128,13 

105 
ɇɋ1 0,32 18,82 61 366,68 

522,08 
 ɉɅ 0,48 32,63 10 155,40 

106 

ɇɋ1 0,32 19,87 61 387,26 

1369,62 
 

ɇɋ2 0,32 25,19 61 490,91 

ȾɈ 1,85 1,71 77 242,91 

ɉɅ 0,48 52,20 10 248,55 

107 
ɇɋ1 0,32 19,42 61 378,53 

558,03 
 ɉɅ 0,48 37,69 10 179,50 

108 
ɇɋ1 0,32 15,81 61 308,06 

454,14 
 ɉɅ 0,48 30,68 10 146,08 

109 
ɇɋ1 0,32 17,15 61 334,25 

492,75 
 ɉɅ 0,48 33,29 10 158,50 

110 

ɇɋ1 0,32 15,33 61 298,71 

827,61 ɇɋ2 0,32 19,87 61 387,26 

ɉɅ 0,48 29,75 10 141,65 

115 

ɇɋ1 0,32 6,00 55 105,38 

304,65 
 

ȾɈ 1,85 1,71 55 173,50 

ɉɅ 0,48 6,76 8 25,76 

116 
ɇɋ1 0,32 7,79 52 129,44 

163,01 
 ɉɅ 0,48 14,10 5 33,57 

117 
ɇɋ1 0,32 9,41 55 165,31 

191,07 
 ɉɅ 0,48 6,76 8 25,76 

118 
ɇɋ1 0,32 12,00 51 195,51 

236,87 
ɉɅ 0,48 21,71 4 41,36 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8  

1 2 3 4 5 6 7 

121 
ɇɋ1 0,32 19,39 52 322,15 

356,78 
 ɉɅ 0,48 14,54 5 34,63 

2 ɷɬɚɠ 

201 

ɇɋ1 0,32 49,41 53 836,57 

28200,93 

 

ɇɋ2 0,32 67,80 53 1147,98 

ɇɋ3 0,32 85,56 53 1448,69 

6 ȾɈ 1,72 18,58 53 1694,04 

ɉɌ 0,91 472,14 53 22748,56 

202 
ɇɋ1 0,32 19,49 51 317,52 1455,42 

 ɉɌ 0,91 24,54 51 1137,90 

203 
ɇɋ1 0,32 7,38 55 129,72 704,82 

 ɉɌ 0,91 11,50 55 575,10 

204 
ɇɋ1 0,32 6,29 55 110,60 616,85 

 ɉɌ 0,91 10,13 55 506,25 

205 
ɇɋ1 0,32 5,65 55 99,36 565,11 

 ɉɌ 0,91 9,32 55 465,75 

206 

ɇɋ1 0,32 13,78 55 242,17 

2104,87 

ɇɋ2 0,32 16,19 55 284,41 

ȾɈ1 2 1,71 55 187,57 

ȾɈ2 2 2,05 55 225,85 

ɉɌ 0,91 23,30 55 1164,86 

207 

ɇɋ1 0,32 13,09 55 230,02 

1272,39 
ȾɈ1 2 1,71 55 187,57 

ȾɈ2 2 2,05 55 225,85 

ɉɌ 0,91 30,88 55 1543,78 

ȼɫɟɝɨ ɩɨ ɡɞɚɧɢɸ Qʝʒʟ = Ͷ͵Ͳͺʹ,͵ͻ ȼɬ. 
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2.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɫ ɭɱɟɬɨɦ 

ɢɧɮɢɥɶɬɪɚɰɢɢ (ɜɟɧɬɢɥɹɰɢɹ)         
 
Ɋɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɧɚɝɪɟɜɚɧɢɟ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (10): [1] 

 Qʑʔʜʡ = Ͳ,ʹͺcn˅ Ⱦρ˅˅ˈː˕Vˑ˕∆t                                                                          (10) 

 
ɝɞɟ Vˑ˕ – ɨɬɚɩɥɢɜɚɟɦɵɣ ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɪɚɜɧɵɣ ɨɛɴɟɦɭ, ɨɝɪɚɧɢɱɟɧɧɨɦɭ 

ɜɧɭɬɪɟɧɧɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɟɧɢɣ, ɦ3 

       c – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, ʑ˕∗˚ˍˆ∗ʙ,  ɪɚɜɧɚɹ c = ሺͲ,ͻͷ͸ + Ͳ,ͲͲͲͲͻ͵t˅ːሻ ∗ ͳͲͲͲ ∗ Ͳ,ͲͲͲʹ͹ͺ (ɇɚɳɨɤɢɧ ȼ. ȼ. - Ɍɟɯɧɢɱɟɫɤɚɹ 

ɬɟɪɦɨɞɢɧɚɦɢɤɚ ɢ ɬɟɩɥɨɩɟɪɟɞɚɱɚ, ɬɚɛɥ. XIV) 

       ρ˅˅ˈː˕ – ɫɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ, ˍˆˏయ, 

ɪɚɜɧɚɹ ρ˅˅ˈː˕ = ଷହଷଶ଻ଷ+tː˃˓ (ɋɉ 50.13330.2012 ɩɪɢɥ. Ƚ, ɩ. Ƚ.2, ɮ. Ƚ.3) 

       n˅ – ɫɪɟɞɧɹɹ ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɡɞɚɧɢɹ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ, ˚−ଵ. 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɭɦɦɚɪɧɨɦɭ ɜɨɡɞɭɯɨɨɛɦɟɧɭ ɡɚ ɫɱɟɬ ɜɟɧɬɢɥɹɰɢɢ ɢ 

ɢɧɮɢɥɶɬɪɚɰɢɢ ɫɨɝɥɚɫɧɨ ɋɉ 50.13330.2012 (ɩɪɢɥ. Ƚ, ɩ. Ƚ.3, ɮ. Ƚ.4): 

 

      n˅ = L˅ˈː˕୬˅ˈː˕ଵ଺଼ + Gˋː˗୬ˋː˗ଵ଺଼ρ˅˅ˈː˕ ȾV⁄                                                                                 (11) 

 
ɝɞɟ L˅ˈː˕ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɟ ɩɪɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɦ 

ɩɪɢɬɨɤɟ ɥɢɛɨ ɧɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ, ˏయ̊
 . Ⱦɥɹ 

ɤɭɥɶɬɭɪɧɨ-ɞɨɫɭɝɨɜɵɯ ɤɨɦɩɥɟɤɫɨɜ (1 ɷɬɚɠ) ɪɚɜɧɨɟ 10F, ɞɥɹ ɨɮɢɫɨɜ ɢ ɫɤɥɚɞɨɜ (2 

ɷɬɚɠ) ɪɚɜɧɨɟ 4F (F – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ, ˏଶ); 

         n˅ˈː˕ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɜɟɧɬɢɥɹɰɢɢ ɜ ɬɟɱɟɧɢɢ ɧɟɞɟɥɢ, 

ɩɪɢɧɢɦɚɟɦ 168 ɱ ɩɪɢ ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɪɚɛɨɬɟ; 
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         Gˋː˗ – ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɢɥɶɬɪɭɸɳɟɝɨɫɹ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɟ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ˍˆ̊.  Ⱦɥɹ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɜ ɧɟɪɚɛɨɱɟɟ ɜɪɟɦɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɷɬɚɠɧɨɫɬɢ ɡɞɚɧɢɹ: ɩɪɢɧɢɦɚɟɦ – ɞɨ ɬɪɟɯ ɷɬɚɠɟɣ – ɪɚɜɧɨɟ Ͳ,ͳȾV; 

          nˋː˗ – ɱɢɫɥɨ ɱɚɫɨɜ ɭɱɟɬɚ ɢɧɮɢɥɶɬɪɚɰɢɢ ɜ ɬɟɱɟɧɢɢ ɧɟɞɟɥɢ, ɪɚɜɧɨɟ 168 ɱ ɞɥɹ 

ɡɞɚɧɢɣ ɫ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɣ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ; 

          Ⱦ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ ɜ ɡɞɚɧɢɢ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɧɚɥɢɱɢɟ ɜɧɭɬɪɟɧɧɢɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɪɚɜɧɵɣ 0,85. 

ɋɪɟɞɧɢɟ ɤɪɚɬɧɨɫɬɢ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɧɚɯɨɞɹɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɦɟɳɟɧɢɹ ɜ 

ɨɬɞɟɥɶɧɨɫɬɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɫ ɭɱɟɬɨɦ ɢɧɮɢɥɶɬɪɚɰɢɢ ɩɨ ɨɬɞɟɥɶɧɵɦ 

ɩɨɦɟɳɟɧɢɹɦ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 

Ɍɚɛɥɢɰɚ 9 – Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɩɨɦɟɳɟɧɢɣ ɫ ɭɱɟɬɨɦ ɢɧɮɢɥɶɬɪɚɰɢɢ 

№ 
ɩɨɦ. 

𝐜, ʑ˕ ∗ ˚ˍˆ ∗ ʙ 

 𝐋˅ˈː˕, ˏ૜̊
 

𝐧˅ˈː˕, ˚ 
 

 ۵ˋː˗, ˍˆ̊
 

 𝐧˅, ˚−૚ 
𝐕ˑ˕ 𝐢, ˏ૜ 

 
∆𝐭, °ʠ 

 𝐐ʑʔʜʡ  𝐢, 
ȼɬ 

1 2 3 4 5 6 7 8 9 

1 ɷɬɚɠ 

101 0,27 714,02 168 19,42 3,83 228,48 55 4556,93 

103 0,27 78,18 168 2,13 3,83 25,02 64 581,07 

104 0,27 139,95 168 3,81 3,83 44,78 51 827,89 

105 0,27 326,34 168 8,88 3,83 104,43 77 2922,07 

106 0,27 521,95 168 14,20 3,83 167,02 77 4673,58 

107 0,27 376,95 168 10,25 3,83 120,62 107 4703,86 

108 0,27 306,77 168 8,34 3,83 98,17 107 3828,18 

109 0,27 332,86 168 9,05 3,83 106,51 82 3175,48 

110 0,27 297,46 168 8,09 3,83 95,19 82 2837,79 

111 0,27 474,52 168 12,91 3,83 151,85 61 3360,76 

112 0,27 280,69 168 7,63 3,83 89,82 51 1660,45 



43 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 9 

1 2 3 4 5 6 7 8 9 

113 0,27 99,96 168 2,72 3,83 31,99 61 707,96 

115 0,27 67,62 40 1,84 1,02 21,64 55 115,61 

116 0,27 140,99 168 3,83 3,83 45,12 52 850,47 

117 0,27 67,62 168 1,84 3,83 21,64 55 431,56 

118 0,27 217,13 168 5,91 3,83 69,48 51 1284,44 

119 0,27 157,58 168 4,29 3,83 50,43 47 858,77 

120 0,27 272,70 168 7,42 3,83 87,26 57 1804,04 

2 ɷɬɚɠ 

201 0,27 1888,56 84 128,42 0,88 1510,85 53 6714,20 

202 0,27 98,17 84 6,68 0,88 78,54 51 335,78 

203 0,27 46,01 48 3,13 0,57 36,81 55 109,31 

204 0,27 40,50 48 2,75 0,57 32,40 55 96,23 

205 0,27 37,26 48 2,53 0,57 29,81 55 88,53 

206 0,27 93,19 48 6,34 0,57 74,55 55 221,41 

207 0,27 123,50 48 8,40 0,57 98,80 55 293,43 

208 0,27 47,04 48 3,20 0,57 37,63 51 103,60 

209 0,27 141,32 84 9,61 0,88 113,06 51 483,37 

 

ȼɫɟɝɨ ɩɨ ɡɞɚɧɢɸ Qʑʔʜʡ = Ͷ͹ͻ͹ʹ,Ͷ͵ ȼɬ. 

 

2.4.3 Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ 

 
Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɭɱɢɬɵɜɚɸɬ ɜ ɬɟɩɥɨɜɨɦ ɛɚɥɚɧɫɟ 

ɩɨɦɟɳɟɧɢɣ ɩɪɢ ɧɚɪɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 10°ɋ ɢ ɜɵɲɟ. Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɨɬ 

ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɱɟɪɟɡ ɫɬɟɧɵ ɧɟ ɭɱɢɬɵɜɚɸɬ. [7] 

Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ ɱɟɪɟɡ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɟ ɱɚɫɬɢ ɨɤɨɧ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɫɨɝɥɚɫɧɨ ɋɌɈ ɇɈɉ 2.1-2014 (ɩ. 8.5) ɩɨ ɮɨɪɦɭɥɟ (12):  
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Qʗʜʠ = τଵτଶ ∑ Fˑˍ iIi                                                                                        (12) 

 
ɝɞɟ Fˑˍ i – ɩɥɨɳɚɞɶ ɫɜɟɬɨɜɵɯ ɩɪɨɟɦɨɜ, ˏଶ 

       τଵ ˋ τଶ - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɬɟɧɟɧɢɹ ɧɟɩɪɨɡɪɚɱɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬ 

ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɪɨɩɭɫɤɚɧɢɹ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɨɤɨɧ (ɩɪɢɧɢɦɚɟɦ ɩɨ ɋɌɈ 

ɇɈɉ 2.1-2014 ɩɪɢɥ ȼ, ɬɚɛɥ. ȼ.3). Ɍɚɤ ɫ ɭɱɟɬɨɦ ɜɢɞɚ ɡɚɩɨɥɧɟɧɢɹ ɫɜɟɬɨɜɨɝɨ 

ɩɪɨɟɦɚ, τଵ = Ͳ,ͺ ɢ τଶ = Ͳ,͹Ͷ; 

       Ii – ɫɭɦɦɚɪɧɚɹ ɫɨɥɧɟɱɧɚɹ ɪɚɞɢɚɰɢɹ (ɩɪɹɦɚɹ ɢ ɪɚɫɫɟɹɧɧɚɹ) ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 

ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢ ɛɟɡɨɛɥɚɱɧɨɦ ɧɟɛɟ, ʛʓˉˏమ  (ɩɪɢɧɢɦɚɟɦ ɩɨ ɋɉ 

131.13330.2018 ɩ. 8, 9, ɬɚɛɥ. 8.1, 9.1), ɡɚɜɢɫɹɳɚɹ ɨɬ ɨɪɢɟɧɬɚɰɢɢ ɩɨ ɫɬɨɪɨɧɚɦ ɫɜɟɬɚ. 

ɍɱɢɬɵɜɚɹ ɝɟɨɝɪɚɮɢɱɟɫɤɭɸ ɲɢɪɨɬɭ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɞɚɧɢɹ, ɪɚɜɧɭɸ 56° ɫ. 

ɲ., ɨɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɹ Ii ɞɥɹ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ: 

• ɫɨɥɧɟɱɧɚɹ ɪɚɞɢɚɰɢɹ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ:  ͳͳʹ ʛʓˉˏమ  

• ɫɨɥɧɟɱɧɚɹ ɪɚɞɢɚɰɢɹ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɫ ɭɱɟɬɨɦ ɨɪɢɟɧɬɚɰɢɢ:  

ɋ – 57 
ʛʓˉˏమ , ȼ/Ɂ – 100 

ʛʓˉˏమ , ɘ – 358 
ʛʓˉˏమ  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɩɨ ɨɬɞɟɥɶɧɵɦ ɨɤɧɚɦ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 10.  

 

 

 

 

 

 

 

 

 

 

 

http://www.energyed.ru/res/Discipline/Tseti/SP131.13330.2018.pdf
http://www.energyed.ru/res/Discipline/Tseti/SP131.13330.2018.pdf
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Ɍɚɛɥɢɰɚ 10 – Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɱɟɪɟɡ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ ɨɬ ɫɨɥɧɟɱɧɨɣ 

ɪɚɞɢɚɰɢɢ 

№ ɩɨɦɟɳɟɧɢɹ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɝɪɚɠɞɟɧɢɹ 𝐪ˋˊ, 

ʛʓˉˏ૛  
 𝐐ʗʜʠ 𝐢 

Ɉɪɢɟɧɬɚɰɢɹ F, ɦ² ɆȾɠ ȼɬ 

1 2 3 4 5 6 

106 ɸ 1,71 358 366,28 11,61 

115 ɡ 1,71 100 102,31 3,24 

201 
ɜ 9,29 100 557,50 17,68 

ɫ 9,29 57 317,77 10,08 

203 ɡ 1,71 100 102,31 3,24 

204 ɡ 1,71 100 102,31 3,24 

205 ɡ 1,71 100 102,31 3,24 

206 
ɸ 2,05 358 441,03 13,98 

ɡ 1,71 100 102,31 3,24 

207 ɸ 3,76 358 807,30 25,60 

 

ȼɫɟɝɨ ɩɨ ɡɞɚɧɢɸ Qʗʜʠ = ͻͷ,ͳ͹ ȼɬ. 

 

2.4.4 Ɋɚɫɱɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ 

 
ȼɟɥɢɱɢɧɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ (ɛɵɬɨɜɵɯ) ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ (13): 

 QʐЫʡ = q˄˞˕F                                                                                                    (13) 

 
ɝɞɟ F - ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɣ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ, ɦ2 

       q˄˞˕ – ɜɟɥɢɱɢɧɚ ɭɞɟɥɶɧɵɯ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɧɚ 1 ɦ2 ɪɚɫɱɟɬɧɨɣ 

ɩɥɨɳɚɞɢ ɡɞɚɧɢɹ, ʑ˕ˏమ (ɫɨɝɥɚɫɧɨ ɋɉ 50.13330.2012 ɩɪɢɥ Ƚ. ɩ. Ƚ.5 ɝ). ɍɱɢɬɵɜɚɟɦ ɩɨ 

http://www.energyed.ru/res/Discipline/Tseti/SP50.13330.2012.pdf
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ɪɚɫɱɟɬɧɨɦɭ ɱɢɫɥɭ ɥɸɞɟɣ (90 ʑ˕˚ˈˎ), ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɞɚɧɢɢ ɢ ɨɪɝɬɟɯɧɢɤɢ (10 ʑ˕ˏమሻ ɫ 

ɭɱɟɬɨɦ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ. [1] 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɛɵɬɨɜɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ ɩɨ ɨɬɞɟɥɶɧɵɦ ɩɨɦɟɳɟɧɢɹɦ 

ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

Ɍɚɛɥɢɰɚ 11 – Ɋɚɫɱɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ ɩɨɦɟɳɟɧɢɹ ɡɞɚɧɢɹ 

№ ɩɨɦ. ۴, ˏ૛ 
Ʉɨɥ-ɜɨ 
ɥɸɞɟɣ 

Ɂɧɚɱɟɧɢɟ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ 

ɱɢɫɥɭ ɥɸɞɟɣ, 
ȼɬ/ɱɟɥ 

Ɂɧɚɱɟɧɢɟ ɩɨ 
ɨɪɝɬɟɯɧɢɤɟ, 

ȼɬ/ɦ2 

𝐪˄˞˕, ʑ˕ˏ૛ 

𝐐ʐЫʡ 𝐢, 
ȼɬ 

1 2 3 4 5 6 7 

1 ɷɬɚɠ 

101 71,40 12 7,50 7,14 14,64 1045,33 

105 32,63 6 15,00 3,26 18,26 596,01 

106 52,20 9 10,00 5,22 15,22 794,38 

107 37,69 7 12,86 3,77 16,63 626,74 

108 30,68 6 15,00 3,07 18,07 554,27 

109 33,29 6 15,00 3,33 18,33 610,08 

110 29,75 5 18,00 2,97 20,97 623,91 

111 47,45 8 11,25 4,75 16,00 759,00 

113 10,00 2 45,00 1,00 46,00 459,81 

116 14,10 3 30,00 1,41 31,41 442,84 

117 6,76 2 45,00 0,68 45,68 308,86 

119 15,76 3 30,00 1,58 31,58 497,58 

120 27,27 6 15,00 2,73 17,73 483,42 

2 ɷɬɚɠ 

201 472,14 108 0,08 0,00 0,08 35,77 

202 24,54 5 18,00 2,45 20,45 502,01 

203 11,50 2 45,00 1,15 46,15 530,82 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 11 

1 2 3 4 5 6 7 

204 10,13 2 45,00 1,01 46,01 465,88 

205 9,32 2 45,00 0,93 45,93 427,85 

206 23,30 4 22,50 2,33 24,83 578,46 

207 30,88 6 15,00 3,09 18,09 558,46 

 

ȼɫɟɝɨ ɩɨ ɡɞɚɧɢɸ QʐЫʡ = ͳͲͻͲͳ,Ͷ͹ ȼɬ. 

 

2.5 Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ 

 
Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɫɨɨɬɧɨɲɟɧɢɟ 

ɦɟɠɞɭ ɬɟɩɥɨɜɵɦɢ ɩɨɬɟɪɹɦɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ, ɜɵɞɟɥɹɟɦɵɦ ɪɚɡɥɢɱɧɵɦɢ 

ɢɫɬɨɱɧɢɤɚɦɢ ɜɧɭɬɪɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɩɨɦɟɳɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɜɫɟɯ ɬɟɩɥɨ ɩɨɫɬɭɩɥɟɧɢɣ (ɨɬ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, 

ɥɸɞɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ) ɡɚ ɜɵɱɟɬɨɦ ɜɫɟɯ ɬɟɩɥɨɩɨɬɟɪɶ (ɢɧɮɢɥɶɬɪɚɰɢɹ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ, ɧɚɝɪɟɜ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɬɟɩɥɨɩɨɬɟɪɢ ɱɟɪɟɡ ɨɝɪɚɠɞɚɸɳɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ). [13] 

ȼ ɡɞɚɧɢɹɯ ɫ ɩɨɫɬɨɹɧɧɵɦ ɬɟɩɥɨɜɵɦ ɪɟɠɢɦɨɦ ɬɟɩɥɨɜɭɸ ɦɨɳɧɨɫɬɶ 

ɨɬɨɩɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɧɟɞɨɫɬɚɬɤɚ ɬɟɩɥɨɬɵ ɜ ɩɨɦɟɳɟɧɢɹɯ 

ɨɩɪɟɞɟɥɹɸɬ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɪɚɡɧɨɫɬɟɣ ɬɟɩɥɨɩɨɬɟɪɶ ɢ ɬɟɩɥɨɩɨɫɬɭɩɥɟɧɢɣ ɜ 

ɤɚɠɞɨɦ ɩɨɦɟɳɟɧɢɢ. ɋɨɝɥɚɫɧɨ ɋɌɈ ɇɈɉ 2.1-2014 (ɩ. 9.1 ɮ. 20) ɬɪɟɛɭɟɦɚɹ 

ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (14): 

 Qʝʡ = ሺQʝʒʟ + Qʑʔʜʡ − Qʗʜʠ − QʐЫʡሻȾ୫୬                                                   (14) 

 
ɝɞɟ Ⱦ୫୬ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɩɥɨɩɨɬɟɪɢ ɫɢɫɬɟɦɵ 

ɨɬɨɩɥɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɬɟɩɥɨɩɨɬɟɪɹɦɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ 

ɧɟɨɬɚɩɥɢɜɚɟɦɵɟ ɩɨɦɟɳɟɧɢɹ. ɉɪɢɧɢɦɚɟɦ ɩɨ ɋɌɈ ɇɈɉ 2.1-2014 (ɩ. 8.1) ɪɚɜɧɵɦ 

1,13. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Qʝʡ = ͻͲͶ͸ͷ,͹͵ ʑ˕. 

Ɍɚɛɥɢɰɚ 12 – Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ 

№ ɩɨɦɟɳɟɧɢɹ 
Ɍɟɩɥɨɩɨɬɟɪɢ Ɍɟɩɥɨɩɨɫɬɭɩɥɟɧɢɹ 𝐐ʝʡ, ȼɬ 𝐐ʝʒʟ, ȼɬ 𝐐ʑʔʜʡ, ȼɬ 𝐐ʗʖʚ, ȼɬ 𝐐ʐЫʡ, ȼɬ 

1 2 3 4 5 6 

101 1301,69 4556,93  1045,33 5439,02 

102 468,86 0,00  0,00 529,81 

103  581,07  0,00 656,61 

104  827,89  0,00 935,52 

105 522,08 2922,07  596,01 3218,40 

106 1369,62 4673,58 11,61 794,38 5918,03 

107 558,03 4703,86  626,74 5237,72 

108 454,14 3828,18  554,27 4212,70 

109 492,75 3175,48  610,08 3455,72 

110 827,61 2837,79  623,91 3436,89 

111  3360,76  759,00 2939,99 

112  1660,45  0,00 1876,30 

113  707,96  459,81 280,41 

114  0,00  0,00 0,00 

115 304,65 115,61 3,24 0,00 471,22 

116 163,01 850,47  442,84 644,82 

117 191,07 431,56  308,86 354,55 

118 236,87 1284,44  0,00 1719,08 

119  858,77  497,58 408,13 

120  1804,04  483,42 1492,31 

121 356,78 0,00  0,00 403,16 

201 28200,93 6714,20 27,75 35,77 39382,32 

202 1455,42 335,78  502,01 1456,79 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 12 

1 2 3 4 5 6 

203 704,82 109,31 3,24 530,82 316,48 

204 616,85 96,23 3,24 465,88 275,67 

205 565,11 88,53 3,24 427,85 251,47 

206 2104,87 221,41 17,23 578,46 1955,57 

207 2187,23 293,43 25,60 558,46 2143,15 

208  103,60  0,00 117,07 

209  483,37  0,00 546,21 

210  125,13  0,00 141,40 

211  220,53  0,00 249,20 

ȼɫɟɝɨ 43082,39 47972,43 95,17 10901,47 90465,73 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɤɚɡɨɦ Ɇɢɧɫɬɪɨɹ Ɋɨɫɫɢɢ ɨɬ 17.11.17 ɝ 

№1550 (ɬɚɛɥɢɰɚ 2) ɛɚɡɨɜɵɣ ɭɪɨɜɟɧɶ ɧɨɪɦɢɪɭɟɦɨɝɨ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ 

ɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ ɜɟɧɬɢɥɹɰɢɸ: 𝑞ℎ = ͵Ͳ,ͺ ʑ˕∗˚ˏమ∗°ʠ∗˔˖˕. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɤɚɡɚɬɟɥɶ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ: 

 𝑞ℎ = ଷ଴,଼∗ሺ𝑡˅ː−𝑡ː˃˓ሻଶସ = ͹Ͳ ʑ˕ˏమ   ቀͲ,ͲͳͶ ˏమʑ˕ ቁ                                                      (15) 

 
Ɋɚɫɱɟɬɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɨɫɬɚɜɢɬ: 

 𝑞ℎ˓ = ୕ʝʡ𝑆 = ଽ଴ସ଺ହ,଻ଷ ଵସ଴଴ = ͸Ͷ,͸ ʑ˕ˏమ   ቀͲ,Ͳͳͷ ˏమʑ˕ ቁ                                                 (16) 

 
Ɇɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɡɞɚɧɢɟ ɹɜɥɹɟɬɫɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɦ. 

ɉɪɢɫɜɨɟɧ ɜɵɫɨɤɢɣ ɤɥɚɫɫ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ȼ. 
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2.6 Ɍɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɚ ɧɚ ɫɢɫɬɟɦɭ Ƚȼɋ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 30.13330.2016 ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ 

ɤɚɧɚɥɢɡɚɰɢɹ ɡɞɚɧɢɣ (ɩ. 5.2.3 ɛ) ɪɚɫɯɨɞ ɬɟɩɥɚ ɞɥɹ ɧɚɝɪɟɜɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɧɚ 

ɧɭɠɞɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ ɭɱɟɬɨɦ ɬɟɩɥɨɩɨɬɟɪɶ ɩɨɞɚɸɳɢɯ ɢ 

ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɨɥɨɬɟɧɰɟɫɭɲɢɬɟɥɟɣ, 

ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɢ ɞɪ.) ɜ ɬɟɱɟɧɢɟ ɱɚɫɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɝɨɪɹɱɟɣ 

ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (17): 

 𝑄ʒʑ = ͳ,ͳ͸𝑞ˆ˅ሺ𝑡ˆ − 𝑡˘ሻ + 𝑄˒ˑ˕                                                                      (17) 

 
ɝɞɟ 𝑡ˆ - ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɦɟɫɬɚɯ ɜɨɞɨɪɚɡɛɨɪɚ, ɩɪɢɧɢɦɚɟɦ ͸ͷ °ʠ 

ɫɨɝɥɚɫɧɨ ɋɉ 30.13330.2016 (ɩ. 5.1.2); 

       𝑡˘ - ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶ, ɩɪɢɧɢɦɚɟɦ ͷ °ʠ;  

       𝑞ˆ˅ – ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɱɚɫ ɧɚɢɛɨɥɶɲɟɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɥ. 

ɉɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ɋɉ 30.13330.2016 (ɩɪɢɥ. Ⱥ ɬɚɛɥ. Ⱥ.2) 

       𝑄˒ˑ˕ - ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɩɨɞɚɸɳɢɦ ɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤȼɬ. Ɉɩɪɟɞɟɥɢɦ ɫɨɝɥɚɫɧɨ ɋɉ 

30.13330.2016 (ɩɪɢɥ. ȼ ɩ. ȼ.2) ɩɨ ɮɨɪɦɭɥɟ (18): 

 𝑄˒ˑ˕ = ∑ 𝑄˒ˑ˕𝑖 = ∑ 𝑘(𝑡˔˓ − 𝑡ː˃˓) 𝑙                                                                 (18) 

 
ɝɞɟ 𝑄˒ˑ˕𝑖  - ɬɟɩɥɨɩɨɬɟɪɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɫɢɫɬɟɦɵ Ƚȼɋ, ȼɬ;  

       𝑘 - ɥɢɧɟɣɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ʑ˕ˏ∗°ʠ;   

       𝑡˔˓ - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, °C;  

       𝑡ː˃˓ - ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, °C;  

       𝑙 - ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

Ɋɚɫɱɟɬ ɬɟɩɥɨɩɨɬɟɪɶ ɫɢɫɬɟɦɵ Ƚȼɋ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 13. 
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Ɍɚɛɥɢɰɚ 13 - ɉɨɬɟɪɢ ɬɟɩɥɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

№ ɭɱɚɫɬɤɚ 𝒍, ˑ˕𝒊˒ࡽ ˏ , ʑ˕ 

1 19,4 41904 

2 2,4 5184 

3 2,1 4536 

4 14,9 32184 

5 3,5 7560 

6 2,5 5400 

7 2,8 6048 

8 3,2 6912 

9 2,5 5400 

ɋɭɦɦɚ 115128 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 𝑄ʒʑ = ͳʹͻ,Ͷ ˍʑ˕. 
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3. ɉɨɞɛɨɪ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚȼɋ 

3.1 Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɢ ɩɨɞɛɨɪ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ 

 
ɉɪɢ ɜɵɛɨɪɟ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɢɯ 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜɚɧɢɹ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɬɟɩɥɨɨɬɞɚɱɢ ɩɪɢɛɨɪɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 

ɪɚɞɢɚɰɢɨɧɧɵɟ (ɩɨɬɨɥɨɱɧɵɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɚɧɟɥɢ ɢ ɢɡɥɭɱɚɬɟɥɢ), ɤɨɧɜɟɤɬɢɜɧɨ-

ɪɚɞɢɚɰɢɨɧɧɵɟ (ɫɟɤɰɢɨɧɧɵɟ ɢ ɩɚɧɟɥɶɧɵɟ ɪɚɞɢɚɬɨɪɵ, ɝɥɚɞɤɨɬɪɭɛɧɵɟ ɩɪɢɛɨɪɵ, 

ɧɚɩɨɥɶɧɵɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɚɧɟɥɢ), ɤɨɧɜɟɤɬɢɜɧɵɟ (ɤɨɧɜɟɤɬɨɪɵ ɢ ɪɟɛɪɢɫɬɵɟ 

ɬɪɭɛɵ). [17] 

Ɋɚɡɦɟɳɚɟɦ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɩɨɞ ɨɤɧɚɦɢ ɢɥɢ ɭ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɜ 

ɭɝɥɨɜɨɦ ɩɨɦɟɳɟɧɢɢ. ɉɪɢ ɬɚɤɨɦ ɫɩɨɫɨɛɟ ɬɟɦɩɟɪɚɬɭɪɚ ɛɭɞɟɬ ɪɚɜɧɨɦɟɪɧɨ 

ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ, ɱɬɨ ɩɨɜɵɫɢɬ ɬɟɦɩɟɪɚɬɭɪɧɵɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɪɢɧɢɦɚɟɦ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɣ 

ɫɟɤɰɢɨɧɧɵɣ ɪɚɞɢɚɬɨɪ Royal Thermo Revolution Bimetall 500, ɜɵɫɨɬɚ H = 564 ɦɦ. 

ȼɧɟɲɧɢɣ ɜɢɞ ɪɚɞɢɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.  
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Ɋɢɫɭɧɨɤ 5 - ȼɧɟɲɧɢɣ ɜɢɞ ɪɚɞɢɚɬɨɪɚ Royal Thermo 

ȿɜɪɨɩɟɣɫɤɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ Royal Thermo, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɣɫɹ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɨɞɭɤɰɢɢ ɞɥɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 

ɪɵɧɤɟ ɛɨɥɟɟ 12 ɥɟɬ.  

Ȼɢɦɟɬɚɥɥɢɱɟɫɤɢɣ ɪɚɞɢɚɬɨɪ Revolution Bimetall ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ Ɋɨɫɫɢɢ ɧɚ 

ɫɚɦɨɦ ɤɪɭɩɧɨɦ ɢ ɬɟɯɧɢɱɟɫɤɢ ɨɫɧɚɳɟɧɧɨɦ ɡɚɜɨɞɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɞɢɚɬɨɪɨɜ 

ɨɬɨɩɥɟɧɢɹ ɦɟɬɨɞɨɦ ɥɢɬɶɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɝ. Ʉɢɪɠɚɱ, ȼɥɚɞɢɦɢɪɫɤɨɣ ɨɛɥɚɫɬɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɟɛɪɚ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɦ ɤɨɥɥɟɤɬɨɪɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɭɜɟɥɢɱɟɧɢɸ 

ɄɉȾ ɪɚɞɢɚɬɨɪɚ ɢ ɩɨɜɵɲɚɸɬ ɟɝɨ ɬɟɩɥɨɨɬɞɚɱɭ ɧɚ 5%. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

ɡɚɩɚɬɟɧɬɨɜɚɧɚ ɩɨɞ ɧɚɡɜɚɧɢɟɦ POWERSHIFT. 

ɇɚɞɟɠɧɨɫɬɶ ɪɚɞɢɚɬɨɪɚ ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɩɨɥɧɨɫɬɶɸ ɫɬɚɥɶɧɵɦ ɤɨɥɥɟɤɬɨɪɨɦ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɦ ɢɡ ɜɵɫɨɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɦɚɪɤɢ 20, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɤɨɧɬɚɤɬ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɚɥɸɦɢɧɢɟɦ ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɪɪɨɡɢɢ, ɢ 

ɩɪɨɱɧɵɦɢ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɩɪɨɤɥɚɞɤɚɦɢ, ɜɵɩɨɥɧɟɧɧɵɦɢ ɢɡ ɯɥɨɩɤɚ ɫ 

ɞɨɛɚɜɥɟɧɢɟɦ ɝɪɚɮɢɬɚ ɢ ɫɢɥɢɤɨɧɚ, ɤɨɬɨɪɵɟ ɧɟ ɬɟɪɹɸɬ ɫɜɨɸ ɷɥɚɫɬɢɱɧɨɫɬɶ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɟɧɨ ɩɪɨɬɟɤɚɧɢɟ ɩɪɢɛɨɪɚ. 
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Ɍɚɛɥɢɰɚ 14 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɞɧɨɣ ɫɟɤɰɢɢ 

Ɇɟɠɨɫɟɜɨɟ 
ɪɚɫɫɬɨɹɧɢɟ, 

ɦɦ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, 
ɦɦ 

ɇɨɦɢɧɚɥɶɧɵɣ 
ɬɟɩɥɨɜɨɣ 
ɩɨɬɨɤ, ȼɬ 

Ɉɛɴɟɦ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ, 

ɥ 

Ɇɚɫɫɚ, 
ɤɝ 

ȼɵɫɨɬɚ ɒɢɪɢɧɚ Ƚɥɭɛɢɧɚ 

500 564 80 90 139 0,18 1,25 

 

Ɋɚɫɫɱɢɬɚɟɦ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ. ɇɚɯɨɞɢɦ ɞɟɥɶɬɭ 

ɫɢɫɬɟɦɵ: ɷɬɨ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ 

(ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ 90/70), ɡɚ ɦɢɧɭɫɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ. 

 θ = t˅˘+t˅˞˘ଶ − t˅ː                                                                                              (19) 

 
ɋ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɩɨɪɚ (ɬɚɛɥɢɰɚ 

15), ɧɚɣɞɟɦ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɫɦɨɠɟɬ ɜɵɞɚɬɶ ɨɞɧɚ ɫɟɤɰɢɹ ɪɚɞɢɚɬɨɪɚ ɞɥɹ 

ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ.  

Ɋɟɲɟɧɢɟ ɩɨ ɨɬɨɩɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 16. 

Ɍɚɛɥɢɰɚ 15 - Ʉɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɫ ɪɚɡɧɨɣ ɞɟɥɶɬɨɣ 

ɬɟɦɩɟɪɚɬɭɪ 𝛉, ˚ɋ Ʉ 𝛉, ˚ɋ Ʉ 𝛉, ˚ɋ Ʉ 

10 0,18 50 0,65 62 0,85 

35 0,43 53 0,7 65 0,91 

40 0,48 56 0,75 66 0,93 

42 0,51 58 0,78 68 0,96 

46 0,58 60 0,82 70 1 
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Ɍɚɛɥɢɰɚ 16 - ɉɨɞɛɨɪ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

№ 
ɩɨɦ. 

۴, ˏ૛ 𝐐ʝʡ, ȼɬ 𝐭˅ː, °ʠ 

Ʉɨɥ-ɜɨ 
ɫɟɤɰɢɣ 

ɪɚɞɢɚɬɨɪɚ, 
ɲɬ. 

Ɍɢɩ 
ɜɵɛɪɚɧɧɨɝɨ 

ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɩɪɢɛɨɪɚ 

Ʉɨɥ-ɜɨ 
ɪɚɞɢɚɬɨɪɨɜ, 

ɲɬ. 

1 2 3 4 5 6 7 

1 ɷɬɚɠ 

101 71,40 5439,02 18 39 
RT Revolution 

Bimetall 500 - 13 
3 

102 33,63 529,81 18 4 
RT Revolution 

Bimetall 500 - 4 
1 

105 32,63 3218,40 24 23 
RT Revolution 

Bimetall 500 - 11 
2 

106 52,20 5918,03 24 42 
RT Revolution 

Bimetall 500 - 14 
3 

107 37,69 5237,72 24 37 
RT Revolution 

Bimetall 500 - 12 
3 

108 30,68 4212,70 24 30 
RT Revolution 

Bimetall 500 - 10 
3 

109 33,29 3455,72 24 24 
RT Revolution 

Bimetall 500 - 12 
2 

110 29,75 3436,89 24 24 
RT Revolution 

Bimetall 500 - 12 
2 

114 8,82 132,30 14 5 
RT Revolution 

Bimetall 500 - 5 
1 

115 6,76 471,22 18 3 
RT Revolution 

Bimetall 500 - 3 
1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 16 

1 2 3 4 5 6 7 

116 14,10 644,82 15 4 
RT Revolution 

Bimetall 500 - 4 
1 

117 6,76 354,55 18 3 
RT Revolution 

Bimetall 500 - 3 
1 

2 ɷɬɚɠ 

121 14,54 403,16 15 3 
RT Revolution 

Bimetall 500 - 3 
1 

201 472,14 39382,32 16 280 
RT Revolution 

Bimetall 500 - 14 
20 

202 24,54 1456,79 14 10 
RT Revolution 

Bimetall 500 - 10 
1 

203 11,50 316,48 18 3 
RT Revolution 

Bimetall 500 - 3 
1 

204 10,13 275,67 18 2 
RT Revolution 

Bimetall 500 - 2 
1 

205 9,32 251,47 18 2 
RT Revolution 

Bimetall 500 - 2 
1 

206 23,30 1955,57 18 14 
RT Revolution 

Bimetall 500 - 14 
1 

207 30,88 2143,15 18 15 
RT Revolution 

Bimetall 500 - 15 
1 
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3.2 ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɂɌɉ 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɡɞɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ, ɩɥɚɧ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6, ɚ 

ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɧɚ ɪɢɫɭɧɤɟ 7.  

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɹɦɤɚ ɞɥɹ ɞɪɟɧɚɠɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɬɟɩɥɨɜɨɝɨ ɩɭɧɤɬɚ.  

Ⱦɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɂɌɉ ɜɵɛɢɪɚɟɦ ɫɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ ɬɪɭɛɵ 

(ȽɈɋɌ 10704-91), ɫɬɚɥɶɧɵɟ ȼȽɉ ɬɪɭɛɵ ɱɟɪɧɵɟ (ȽɈɋɌ 3262-75). Ɍɚɤɠɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ ɬɟɩɥɨɢɡɨɥɢɪɭɟɦ ɬɪɭɛɤɚɦɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ Ɋɭ-Ɏɥɟɤɫ ɢ 

ɡɚɤɪɟɩɥɹɟɦ ɧɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɯ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɭ ɫɬɟɧɵ. 

ȼ ɩɨɦɟɳɟɧɢɢ ɂɌɉ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɲɤɚɮ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɜɵɫɨɬɟ 1,2 ɦ ɨɬ 

ɩɨɥɚ. Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɫɟɜɟɪɧɨɦ 

ɮɚɫɚɞɟ ɡɞɚɧɢɹ. 

 

 

 
Ɋɢɫɭɧɨɤ 6 – ɉɥɚɧ ɂɌɉ 
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Ɋɢɫɭɧɨɤ 7 – ɂɌɉ. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ 
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Ɍɚɛɥɢɰɚ 17 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɂɌɉ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. 
Ɇɚɫɫɚ 

ɟɞ. 
ɉɪɢɦɟɱɚɧɢɟ 

1 2 3 4 5 6 

1 
ȻɌ-51.211(0-160°ɋ) 

G1/2/64/1,5 

Ɍɟɪɦɨɦɟɬɪ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɣ 

ɨɫɟɜɨɣ 
10  0…160°ɋ 

2 ɆɉɁ-ɍɦɍ2-16 
Ɇɚɧɨɦɟɬɪ ɬɟɯɧɢɱɟɫɤɢɣ 

ɪɚɞɢɚɥɶɧɵɣ 
12  

0…16 

ɤɝɫ/ɫɦ2 G1/2 

3 
ɉɊɗɆ-32—Ƚɋ Ʉɥ. 

ɋ1 
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ 2  0,12-30 ɦ3/ɱ 

3.1 ȼɋɌ-32 Ʉɥ. Ⱥ 
ɋɱɟɬɱɢɤ ɝɨɪɹɱɟɣ ɜɨɞɵ ɫ ɢɦɩ 

ɜɵɯɨɞɨɦ 
2  0,24-12 ɦ3/ɱ 

3.2 ȼɋɏ-32 Ʉɥ. ȼ 
ɋɱɟɬɱɢɤ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɫ ɢɦɩ 

ɜɵɯɨɞɨɦ 
1  0,24-12 ɦ3/ɱ 

4 Ɍɟɦɩɟɝ Ⱦɭ50 Ʉɪɚɧ ɲɚɪɨɜɨɣ ɩɨɞ ɩɪɢɜɚɪɤɭ 6  
PN40, 

Tmax=200°ɋ 

5 Itap 098 Ⱦɭ32 
Ʉɪɚɧ ɲɚɪɨɜɨɣ ɫ ɧɚɤɢɞɧɨɣ 

ɝɚɣɤɨɣ 
10  

PN40, 

Tmax=150°ɋ 

6 IS 16 F Ⱦɭ25 Ɏɢɥɶɬɪ ɫɟɬɱɚɬɵɣ ɮɥɚɧɰɟɜɵɣ 5  
PN16, 

Tmax=300°ɋ 

7 ICMA Ⱥɪɬ.254 Ⱦɭ15 
Ɇɟɦɛɪɚɧɧɵɣ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 
1  3 ɛɚɪ 

8 
CR 3-3 A-A-A-E-

HQQE 

ɇɚɫɨɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ 

ɨɬɨɩɥɟɧɢɟ 
2   

9 SAɏ31.03, 230ȼ 
ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ 

ɨɬɨɩɥɟɧɢɟ 
1   

10 SAɏ31.03, 230ȼ ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ Ƚȼɋ 1   

11 Itap 130 Ⱦɭ32 Ʉɥɚɩɚɧ ɨɛɪɚɬɧɵɣ ɩɪɭɠɢɧɧɵɣ 5  
PN10, 

Tmax=90°ɋ 

12 MBS1700 
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɛɵɬɨɱɧɨɝɨ 

ɞɚɜɥɟɧɢɹ 
1  0…1,6 Ɇɉɚ 

13 Reflex NG 35 
Ɇɟɦɛɪɚɧɧɵɣ 

ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ 
1  

6 ɛɚɪ, 0-

120°ɋ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 17 

1 2 3 4 5 6 

14 Ɍ2-BFG Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɨɬɨɩɥɟɧɢɟ 1   

15 Ɍ2-BFG Ɍɟɩɥɨɨɛɦɟɧɧɢɤ Ƚȼɋ 1   

17 
ɌɆ-310Ɍ.00(0-0,6 

Ɇɉɚ) G1/4.2,5 

Ɇɚɧɨɦɟɬɪ ɬɟɯɧɢɱɟɫɤɢɣ 

ɨɫɟɜɨɣ 
2  

0…0,6 Ɇɉɚ  

G1/4 

18 KPI-35 Ɋɟɥɟ ɞɚɜɥɟɧɢɹ 1   

19 SAX31.03, 230ȼ 
ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ 

ɨɬɨɩɥɟɧɢɟ 
1   

20 SAX31.03, 230ȼ ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ Ƚȼɋ 1   

 

ɉɪɨɢɡɜɟɞɟɦ ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɂɌɉ. 

ɍɱɢɬɵɜɚɹ ɪɚɫɯɨɞ, ɚ ɬɚɤɠɟ ɬɟɦɩɟɪɚɬɭɪɭ ɝɪɟɸɳɟɣ ɢ ɧɚɝɪɟɜɚɟɦɨɣ ɫɪɟɞɵ 

ɜɵɛɢɪɚɟɦ ɞɥɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɩɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ Ɍ2-BFG, ɞɥɹ 

ɫɢɫɬɟɦɵ Ƚȼɋ ɩɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ Ɍ5-BFG. ȼɧɟɲɧɢɣ ɜɢɞ ɩɪɟɞɫɬɚɜɥɟɧ 

ɧɚ ɪɢɫɭɧɤɟ 8. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 18. 

 

 
Ɋɢɫɭɧɨɤ 8 – ȼɧɟɲɧɢɣ ɜɢɞ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ T2-BFG 
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Ɍɚɛɥɢɰɚ 18 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
Ɍ2-BFG Ɍ5-BFG 

Ƚɪɟɸɳɢɣ 
ɤɨɧɬɭɪ 

ɇɚɝɪɟɜɚɟɦɵɣ 
ɤɨɧɬɭɪ 

Ƚɪɟɸɳɢɣ 
ɤɨɧɬɭɪ 

ɇɚɝɪɟɜɚɟɦɵɣ 
ɤɨɧɬɭɪ 

ɋɪɟɞɚ ɜɨɞɚ ɜɨɞɚ ɜɨɞɚ ɜɨɞɚ 
ɉɥɨɬɧɨɫɬɶ, kg/m³ 968.1 976.3 982.4 982.4 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ, 
m³/h 

0.8 1.7 12.7 6.7 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ 
ɜɯɨɞɟ, °C 

130 65 70 5 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ 
ɜɵɯɨɞɟ, °C 

70 90 40 60 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ, 
mwg 

0.0952 0.491 2.95 0.956 

Ɇɨɳɧɨɫɬɶ, Mcal/h 42.4 370 
ɋɪɟɞɧɹɹ ɥɨɝɚɪɢɮɦ. 

ɪɚɡɧɨɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪ, K 

16.8 20 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ, 
kcal/(m²·h·°C) 

3936 4839 

ɉɨɜɟɪɯɧɨɫɬɶ 
ɬɟɩɥɨɨɛɦɟɧɚ, m² 0.6 3.8 

Ɂɚɩɚɫ ɩɨɜɟɪɯɧɨɫɬɢ, 
% 

10.7 12.6 

Ƚɚɛɚɪɢɬɵ, ɞɥɢɧɚ ɯ 
ɲɢɪɢɧɚ ɯ ɜɵɫɨɬɚ, 

mm 

275 x 140 x 
380 

 
371 x 248 

x 707 
 

Ɉɛɴɟɦ 
ɜɧɭɬɪɟɧɧɢɣ, dm³ 0.86 0.91 3.35 3.35 

Ɉɛɴɟɦ, dm³ 83.3 157.1 
 

Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɪɚɫɫɱɢɬɚɟɦ ɟɝɨ ɨɛɴɟɦ ɩɨ ɮɨɪɦɭɥɟ (20): 

 𝑉 = 𝑉𝑖∙ா஽                                                                                                            (20) 
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ɝɞɟ Vi - ɫɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɫɢɫɬɟɦɵ; 

       ȿ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɲɢɪɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɩɪɢɧɢɦɚɟɦ 4 %; 

       D - ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɚɤɚ, ɧɚɯɨɞɢɦ ɤɚɤ D = (PV - PS) / (PV + 1), ɝɞɟ 

      ɊV - ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ (ɪɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɪɚɜɧɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɛɨɱɟɦɭ ɞɚɜɥɟɧɢɸ); 

      PS - ɞɚɜɥɟɧɢɟ ɡɚɪɹɞɤɢ ɛɚɤɚ (ɨɧɨ ɪɚɜɧɨ ɫɬɚɬɢɱɟɫɤɨɦɭ ɞɚɜɥɟɧɢɸ ɫɢɫɬɟɦɵ 

ɨɬɨɩɥɟɧɢɹ). 

Ɍɚɛɥɢɰɚ 19 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ 

Ɉɛɴёɦ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ 1 440 ɥ 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɪɚɫɱёɬɧɨɦ 

ɪɟɠɢɦɟ 
80 °C 

ɋɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ 0.69 ɛɚɪ 

ɇɚɱɚɥɶɧɨɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ 1.56 ɛɚɪ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ ɫɨɟɞɢɧɹɸɳɢɣ ɛɚɤ ɫ 

ɫɢɫɬɟɦɨɣ 
6 ɦɦ 

ɉɨɥɟɡɧɚɹ ёɦɤɨɫɬɶ 45 ɥ 

Ɋɟɡɟɪɜɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ёɦɤɨɫɬɶ 36 ɥ 

ɉɨɥɧɚɹ ɩɨɥɟɡɧɚɹ ёɦɤɨɫɬɶ 81 ɥ 

Ɇɢɧɢɦɚɥɶɧɵɣ ɨɛɴёɦ ɛɚɤɚ 89 ɥ 

Ɉɛɴёɦ ɛɚɤɚ ɫ ɭɱёɬɨɦ ɪɟɡɟɪɜɧɨɣ ёɦɤɨɫɬɢ 161 ɥ 

 
ɉɪɢɧɢɦɚɟɦ ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ ɨɬɨɩɥɟɧɢɹ Reflex NG 35. ȼɧɟɲɧɢɣ ɜɢɞ 

ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.  

Ɋɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ ɧɭɠɟɧ ɞɥɹ ɩɪɢɟɦɚ ɩɪɢɪɨɫɬɚ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ, ɤɨɝɞɚ 

ɨɧɚ ɧɚɝɪɟɜɚɟɬɫɹ. ɉɪɢ ɷɬɨɦ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 

ɞɚɜɥɟɧɢɟ. Ɍɚɤɠɟ ɛɚɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɨɫɩɨɥɧɟɧɢɹ ɭɛɵɥɢ ɨɛɴɟɦɚ ɜɨɞɵ ɜ 

ɫɢɫɬɟɦɟ ɩɪɢ ɭɬɟɱɤɚɯ ɢ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. 
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Ɋɢɫɭɧɨɤ 9 – ȼɧɟɲɧɢɣ ɜɢɞ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ Reflex NG 35 

Ɍɚɛɥɢɰɚ 20 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɤɚ 

Ɇɚɪɤɚ V, ɥ 
Pmax, 

ɛɚɪ 
Pɧɚɱ, ɛɚɪ d, ɦɦ  h, ɦɦ m, ɤɝ 

NG 35 200 10 3,0 634 785 40,0 
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4. ɉɨɞɛɨɪ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

4.1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɬɨɩɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɵɹɫɧɢɬɶ, ɤɚɤɢɦɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ 

ɩɪɢ ɡɚɞɚɧɧɵɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɱɬɨɛɵ ɩɨɤɚɡɵɜɚɬɶ ɥɭɱɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. [15] 

Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɰɟɥɟɣ:  

• ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɚɦɟɬɪɨɜ ɭɱɚɫɬɤɨɜ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ; 

• ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɩɨɪɚ ɢ ɞɚɜɥɟɧɢɹ; 

• ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ ɢ ɫɤɨɪɨɫɬɢ ɟɟ ɞɜɢɠɟɧɢɹ; 

• ɪɚɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɫɬɟɦɵ ɢ ɜɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. [14] 

Ɋɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ G, 
ˏయ̝,  ɜ ɫɬɨɹɤɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (21): G = ∑ ୕ρୡ∆t                                                                                                             (21) 

ɝɞɟ ∑ Q – ɪɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ, ȼɬ; 

       ρ, c – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɪɚɜɧɵɟ 4205 ˇˉˍˆ∗ʙ  ɢ  965,3 ˍˆˏయ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

       ∆t – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ  ɫɬɨɹɤɚ, °ɋ. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɭɦɦɭ ɥɢɧɟɣɧɵɯ ɢ 

ɦɟɫɬɧɵɯ ɩɨɬɟɪɶ ɩɨ ɮɨɪɦɭɥɟ (22): P˒ ˑ˕ = ቀλ ୪ୢ + ∑ ζቁ ∗ ρ∗ωమଶ                                                                                     (22) 

ɝɞɟ 𝜆 - ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ  λ = Ͳ,ͳͳ ቀ∆ୢቁ଴,ଶହ
; 

       l - ɨɛɳɚɹ ɞɥɢɧɚ ɫɬɨɹɤɚ (ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɭɱɚɫɬɤɨɜ), ɦ; 

       ω - ɫɤɨɪɨɫɬɶ ɜɨɞɵ, 
ˏ̝, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ω = Gρୗ; 
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       d - ɪɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; 

       ζ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɪɚɫɱɟɬɚ ɜɵɩɨɥɧɢɦ ɪɚɫɫɬɚɧɨɜɤɭ ɫɬɨɹɤɨɜ ɩɨ ɡɞɚɧɢɸ. ȼ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɞɥɹ 13 ɫɬɨɹɤɨɜ. ɋɯɟɦɵ ɪɚɫɫɬɚɧɨɜɤɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 10, 11. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ 

ɫɯɟɦɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 12. 

 

 

 

 
 

 

 

 

 

 

 

http://ventilationpro.ru/sistemy-otopleniya/samostoyatelnyjj-raschet-i-montazh/raschet-odnotrubnojj-sistemy-otopleniya-s-primerami.html
http://ventilationpro.ru/sistemy-otopleniya/samostoyatelnyjj-raschet-i-montazh/raschet-odnotrubnojj-sistemy-otopleniya-s-primerami.html
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Ɋɢɫɭɧɨɤ 10 - Ɋɚɫɫɬɚɧɨɜɤɚ ɫɬɨɹɤɨɜ ɧɚ 1 ɷɬɚɠɟ 
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Ɋɢɫɭɧɨɤ 11 – Ɋɚɫɫɬɚɧɨɜɤɚ ɫɬɨɹɤɨɜ ɧɚ 2 ɷɬɚɠɟ 
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Ɋɢɫɭɧɨɤ 12 – Ⱥɤɫɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ 



69 

 

ȼ ȼɄɊ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɵɥ ɜɵɩɨɥɧɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ Danfoss C. O. 4.1. ɋɧɚɱɚɥɚ ɜ ɜɢɡɭɚɥɶɧɨɦ ɪɟɞɚɤɬɨɪɟ ɦɨɞɟɥɢɪɭɟɬɫɹ 

ɤɨɩɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɞɥɹ ɤɨɬɨɪɨɣ ɭɤɚɡɵɜɚɸɬɫɹ ɞɚɧɧɵɟ 

ɨ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɬɢɩɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɪɨɬɹɠёɧɧɨɫɬɢ ɢ ɜɵɫɨɬɟ ɩɟɪɟɩɚɞɨɜ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɚɪɦɚɬɭɪɟ, ɪɚɞɢɚɬɨɪɚɯ. ȼ ɤɨɧɰɟ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɚ 

ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ ɩɨɞɯɨɞɹɳɢɣ ɭɫɥɨɜɧɵɣ ɩɪɨɯɨɞ ɬɪɭɛ, ɩɨɞɨɛɪɚɬɶ 

ɞɨɫɬɚɬɨɱɧɭɸ ɩɨɞɚɱɭ ɢ ɧɚɩɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ. Ɋɚɫɱёɬ ɡɚɜɟɪɲɚɟɬɫɹ 

ɛɚɥɚɧɫɢɪɨɜɤɨɣ ɫɢɫɬɟɦɵ. 

ɉɪɢɦɟɪ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɜ ɫɢɫɬɟɦɟ Danfoss ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 13. 

 

 
 

Ɋɢɫɭɧɨɤ 13 – ɉɪɢɦɟɪ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
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ȼ ɩɪɨɟɤɬɟ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

- ȼɟɧɬɢɥɶ ɬɟɪɦɨɫɬɚɬɢɱɟɫɤɢɣ ɩɪɨɯɨɞɧɨɣ, ɬɢɩ RA-N ɫ ɝɨɥɨɜɤɨɣ 

ɬɟɪɦɨɫɬɚɬɢɱɟɫɤɨɣ FTC. ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɚɱɢ 

ɜɨɞɵ ɜ ɪɚɞɢɚɬɨɪɧɨɣ ɫɢɫɬɟɦɟ. Ʉɨɥɢɱɟɫɬɜɨ – 61 ɲɬ.  

- Ɂɚɩɨɪɧɵɣ ɤɥɚɩɚɧ ɩɪɹɦɨɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɞɪɟɧɚɠɧɨɝɨ 

ɤɪɚɧɚ, ɬɢɩ RLV. ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɨɬɞɟɥɶɧɨɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 

ɩɪɢɛɨɪɚ ɞɥɹ ɟɝɨ ɞɟɦɨɧɬɚɠɚ ɢɥɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɟɡ ɫɥɢɜɚ ɜɫɟɣ 

ɫɢɫɬɟɦɵ. Ʉɨɥɢɱɟɫɬɜɨ – 74 ɲɬ.  

- ɋɢɝɧɚɥ ɞɚɜɥɟɧɢɹ SYGCIS. Ʉɨɥɢɱɟɫɬɜɨ – 13 ɲɬ. 

- Ȼɢɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɟɤɰɢɨɧɧɵɣ ɪɚɞɢɚɬɨɪ Royal Thermo Revolution Bimetall 

500, ɜɵɫɨɬɚ H = 564 ɦɦ. Ʉɨɥɢɱɟɫɬɜɨ – 50 ɲɬ. 

- Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɟ ɥɟɝɤɢɟ GO3262L, ȽɈɋɌ 3262-75, 

Tmax = 300 ɝɪɚɞ. Pmax = 2,5 Ɇɉɚ. Ɉɛɳɚɹ ɞɥɢɧɚ – 81,3 ɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 21. 
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Ɍɚɛɥɢɰɚ 21 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
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ɞɪ

ɚɜ
ɥɢ

ɱɟ
ɫɤ

ɨɟ
 ɫɨ

ɩɪ
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ɥɟ

ɧɢ
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∆𝒑,ʞ˃ 

1 2 3 4 5 6 7 8 9 10 

1 
2,9 15 22x9 0,053 0,194 0,258 123,3 357 375 
0,35 10 22x9 0,002 0,008 0,016 1,8 1 2 

2 
0,3 10 22x9 0,002 0,008 0,016 1,8 1 1 
0,35 10 22x9 0,002 0,008 0,016 1,8 1 1 
0,4 10 22x9 0,017 0,064 0,133 47,3 19 86 

3 

0,35 10 22x9 0,017 0,064 0,133 47,3 17 19 
0,1 10 22x9 0,017 0,064 0,133 47,3 5 45 
0,25 10 22x9 0,035 0,13 0,273 188,7 47 215 
0,35 10 22x9 0,018 0,067 0,14 51,9 18 21 
0,4 10 22x9 0,018 0,067 0,14 51,9 21 95 

4 0,25 10 22x9 0,017 0,064 0,133 47,4 12 79 

5 
0,35 10 22x9 0,017 0,064 0,133 47,4 17 27 
2,5 10 22x9 0,018 0,067 0,14 51,9 130 135 
0,75 40 48x9 0,869 3,193 0,64 200,7 151 10389 

6 1,15 40 48x9 0,869 3,193 0,64 200,7 231 12170 

7 

1,15 40 48x9 0,869 3,193 0,64 200,7 231 292 
0,15 15 22x9 0,055 0,202 0,269 133,2 20 31 
9,7 15 22x9 0,055 0,202 0,269 133,3 1293 1348 
0,45 10 22x9 0,033 0,122 0,255 163,7 74 320 

8 

0,35 10 22x9 0,033 0,122 0,255 163,7 57 67 
0,85 10 22x9 0,033 0,122 0,255 163,7 139 177 
2,8 15 22x9 0,065 0,237 0,316 182,7 512 615 
0,85 10 22x9 0,034 0,126 0,264 175,8 149 415 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 21 

1 2 3 4 5 6 7 8 9 10 

9 
0,35 10 22x9 0,034 0,126 0,264 175,8 62 72 
0,9 10 22x9 0,034 0,126 0,264 175,8 158 199 
0,35 10 22x9 0,017 0,061 0,127 39,9 14 76 

10 
0,4 10 22x9 0,017 0,061 0,127 39,8 16 18 
2,1 10 22x9 0,017 0,061 0,127 39,5 83 88 
0,35 10 22x9 0,016 0,058 0,121 32,7 11 67 

11 

0,4 10 22x9 0,016 0,058 0,121 32,6 13 22 
0,65 10 22x9 0,032 0,119 0,248 157,3 102 241 
0,35 10 22x9 0,032 0,119 0,248 157,3 55 194 
0,4 10 22x9 0,017 0,061 0,127 39,7 16 18 
0,35 10 22x9 0,017 0,061 0,127 39,8 14 76 

12 0,35 10 22x9 0,016 0,058 0,121 32,7 11 67 

13 
0,4 10 22x9 0,016 0,058 0,121 32,6 13 22 
2,25 10 22x9 0,017 0,061 0,127 39,4 89 93 
0,3 10 22x9 0,015 0,056 0,118 29,1 9 61 

 

4.2 ȼɵɛɨɪ ɧɚɫɨɫɚ 

 
ȼ ɨɬɨɩɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ ɰɢɪɤɭɥɹɰɢɹ ɬɟɩɥɨɜɨɝɨ ɧɨɫɢɬɟɥɹ ɩɨ ɤɨɧɬɭɪɭ 

ɪɟɚɥɢɡɭɟɬɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ – ɫɚɦɨɬɟɱɧɵɦ ɡɚ ɫɱɟɬ ɪɚɡɧɢɰɵ ɜ ɞɚɜɥɟɧɢɹɯ 

ɝɨɪɹɱɟɝɨ ɢ ɯɨɥɨɞɧɨɝɨ ɩɨɬɨɤɨɜ, ɢ ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɧɚɫɨɫɚ. ȼ 

ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɜ ɤɨɧɬɭɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ 

ɧɚɫɨɫ ɞɥɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ. Ɉɧ ɨɬɜɟɱɚɟɬ ɡɚ ɨɩɬɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨ ɬɪɭɛɚɦ. Ȼɥɚɝɨɞɚɪɹ ɟɦɭ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ 

ɞɜɢɠɟɧɢɟ ɜɨɞɵ ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɤɨɧɬɭɪɭ – ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ. 

[17] 

Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ 

ɧɚɫɨɫɨɜ. 

ȼɨ-ɩɟɪɜɵɯ, ɷɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɩɨɤɚɡɵɜɚɟɬ ɫɤɨɥɶɤɨ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɬɚɤɠɟ ɡɚɞɚɟɬ ɟɝɨ ɧɭɠɧɭɸ 

ɫɤɨɪɨɫɬɶ.  
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ȼɨ-ɜɬɨɪɵɯ, ɧɚɩɨɪ. əɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɩɨɬɨɦɭ ɱɬɨ ɜ ɤɨɧɬɭɪɚɯ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɞɨɥɟɜɚɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ.  

ȼɚɠɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ, ɩɨɬɨɦɭ ɱɬɨ ɩɪɢ ɟɟ ɧɟɞɨɫɬɚɬɤɟ 

ɧɚɫɨɫ ɧɟ ɫɦɨɠɟɬ ɩɨɥɧɨɰɟɧɧɨ ɪɚɛɨɬɚɬɶ. ȿɫɥɢ ɦɨɳɧɨɫɬɶ ɛɭɞɟɬ ɢɡɛɵɬɨɱɧɨɣ, ɬɨ 

ɛɭɞɭɬ ɲɭɦɟɬɶ. 

ȿɳɟ ɨɞɢɧ ɩɨɤɚɡɚɬɟɥɶ — ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɧɚɫɨɫ 

ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɛɟɡ ɩɟɪɟɛɨɟɜ. ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ ɩɪɢ 

ɪɚɛɨɬɟ ɫ ɝɨɪɹɱɢɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. [17] 

ȼɵɛɢɪɚɟɦ ɧɚɫɨɫ ɞɚɬɫɤɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ Grundfos. ɉɨɞɛɨɪ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɬɨɱɤɢ.  

ɉɨ ɨɛɴɟɦɧɨɦɭ ɪɚɫɯɨɞɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɨɞɚɜɚɟɦɨɦɭ ɧɚɫɨɫɨɦ (3,24 ˏଷ/ɱ) ɢ 

ɬɪɟɛɭɟɦɨɦɭ ɧɚɩɨɪɭ ɧɚɫɨɫɚ (8,35 ɦ) ɩɨɞɛɢɪɚɟɦ ɧɚɫɨɫ CR 3-3 A-A-A-E-HQQE. 

Ʉɪɢɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 14, 15. 

ȼ ɬɚɛɥɢɰɟ 22 ɨɬɪɚɠɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. [19] 

ȼɧɟɲɧɢɣ ɜɢɞ ɧɚɫɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 16. 

 

 

 
Ɋɢɫɭɧɨɤ 14 – Ɋɚɛɨɱɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
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Ɋɢɫɭɧɨɤ 15 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ 

 

 

 

 
Ɋɢɫɭɧɨɤ 16 – ȼɧɟɲɧɢɣ ɜɢɞ ɧɚɫɨɫɚ CR 3-3 
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Ɍɚɛɥɢɰɚ 22 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɧɚɫɨɫɚ 

ɋɤɨɪɨɫɬɶ 2873 ɨɛ/ɦɢɧ 

Ɋɚɫɯɨɞ 3,24 ɦ³/ɱ 

ɇɚɩɨɪ 8,35 ɦ 

Ɇɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ -0,64 ɛɚɪ 

Ɇɨɳɧɨɫɬɶ P1 0,206 ɤȼɬ 

Ɇɨɳɧɨɫɬɶ P2 0,139 ɤȼɬ 

ɄɉȾ ɧɚɫɨɫɚ 52,1 % 

ɄɉȾ ɞɜɢɝɚɬɟɥɹ 67,5 % 

ɄɉȾ ɚɝɪɟɝɚɬɚ 35,2 % 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ 648 ɤȼɬ-ɱ/Ƚɨɞ 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ȼɨɞɚ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ 

Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɠɢɞɤɨɫɬɢ -20…120 °C 

ɉɥɨɬɧɨɫɬɶ 983.2 ɤɝ/ɦ³ 
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5. ɍɩɪɚɜɥɟɧɢɟ ɧɚɝɪɭɡɤɨɣ 

5.1 ɍɡɟɥ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 

 
ɑɬɨɛɵ ɭɱɢɬɵɜɚɬɶ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɫɯɨɞ ɧɟɨɛɯɨɞɢɦ ɭɡɟɥ ɤɨɦɦɟɪɱɟɫɤɨɝɨ 

ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. Ɉɧ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɢɛɨɪɵ ɢ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ 

ɜɟɞɭɬ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɢɪɭɸɬ ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɢɢ, ɨɛɴɟɦɚ.   

Ⱥɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɭɱɟɬɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ. Ʉɚɤ ɩɨɤɚɡɚɥɚ 

ɩɪɚɤɬɢɤɚ ɜɧɟɞɪɟɧɢɹ ɩɨɞɨɛɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɢɦɟɧɧɨ ɢɯ ɧɚɥɢɱɢɟ ɩɨɡɜɨɥɹɟɬ 

ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɜɨɡɦɨɠɧɵɟ ɧɟɩɨɥɚɞɤɢ ɜ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ, ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɫɭɪɫɨɜ ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɹ ɢ ɦɚɤɫɢɦɢɡɢɪɨɜɚɬɶ ɨɬɞɚɱɭ ɩɪɢ 

ɧɟɩɪɟɤɥɨɧɧɨɦ ɫɨɛɥɸɞɟɧɢɢ ɩɪɢɧɰɢɩɚ ɦɢɧɢɦɢɡɚɰɢɢ ɪɚɫɯɨɞɨɜ ɪɟɫɭɪɫɨɜ. Ɍɚɤ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 23.11.2009 № 261-ɎɁ «Ɉɛ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɢ ɢ ɨ 

ɩɨɜɵɲɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨ ɜɧɟɫɟɧɢɢ ɢɡɦɟɧɟɧɢɣ ɜ ɨɬɞɟɥɶɧɵɟ 

ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɩɪɟɞɩɢɫɵɜɚɟɬ ɨɛɹɡɚɬɟɥɶɧɨɟ 

ɧɚɥɢɱɢɟ ɭɡɥɨɜ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɭ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɬɟɩɥɚ. 

ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɞɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɬɟɩɥɚ. Ɍɚɤ, ɧɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɦɨɠɧɨ 

ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɢ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɭɡɟɥ ɷɤɨɧɨɦɢɬ 25 – 

37 % ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ȿɳɟ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɢ ɪɟɠɢɦɵ. 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɢ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ ɫɨɫɬɚɜɢɬ: 𝐺ʝʡ = 𝑄ʝʡሺ𝑡˒−𝑡ˑሻ𝜌 ∗ ͳͲͲͲ,                                                                                      (23) 𝐺ʒʑ = 𝑄ʒʑሺ𝑡˒−𝑡ˑሻ𝜌 ∗ ͳͲͲͲ                                                                                       (24) 

ɝɞɟ 𝑄ʝʡ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɬɨɩɥɟɧɢɟ  𝑄ʝʡ = ͻͲͶ͸ͷ ʑ˕ = Ͳ,Ͳ͹͹ͺ ʒˍ˃ˎ˚   

      𝑄ʒʑ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɢɫɬɟɦɭ Ƚȼɋ  
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𝑄ʒʑ = ͳʹͻͶͶ͹ ʑ˕ = Ͳ,ͳͳͳ͵ ʒˍ˃ˎ˚   

Ɍɚɤ, 𝐺ʝʡ = Ͳ,ͺ͵ ˏయ̊
,  𝐺ʒʑ = ͵,ͺ͸ ˏయ̊

. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɜɜɨɞɟ ɫɨɫɬɚɜɢɬ: 𝐺ʡʠ = 𝐺ʝʡ+𝐺ʒʑ = Ͳ,ͺ͵ + ͵,ͺ͸ = Ͷ,͸ͻ ˏయ̊
  

ɉɨ ɧɚɣɞɟɧɧɨɦɭ ɨɛɴɟɦɧɨɦɭ ɪɚɫɯɨɞɭ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ ɜɨɞɵ ɞɥɹ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɬɟɩɥɨɫɱɟɬɱɢɤ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 23) ɜ ɫɥɟɞɭɸɳɟɦ ɤɨɦɩɥɟɤɬɟ:  

• ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ Ɍȼ7-04 – 1 ɲɬ.;  

• ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ ɉɊɗɆ-32-Ƚɋ Ʉɥ. ɋ1 – 2 ɲɬ.;  

• ɫɱɟɬɱɢɤ ɝɨɪɹɱɟɣ ɜɨɞɵ ɫ ɢɦɩ. ȼɵɯɨɞɨɦ ȼɋɌ-32 Ʉɥ. Ⱥ – 1 ɲɬ.;  

• ɫɱɟɬɱɢɤ ɝɨɪɹɱɟɣ ɜɨɞɵ ɫ ɢɦɩ. ȼɵɯɨɞɨɦ ȼɋɌ-15 Ʉɥ. ȼ – 1 ɲɬ.;  

• ɤɨɦɩɥɟɤɬ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɌɋɉ-ɇ ɤɥ. Ⱥ L=80 

Pt100 – 1 ɤɨɦɩɥ.; 

• ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋɉ-ɇ ɤɥ. Ⱥ L=60 Pt100 – 1 ɤɨɦɩɥ.; 

• ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ MBS1700 – 3 ɲɬ. 

Ɍɚɛɥɢɰɚ 23 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɫɱɟɬɱɢɤɚ  

ɂɡɦɟɪɹɟɦɚɹ ɜɟɥɢɱɢɧɚ Ⱦɢɚɩɚɡɨɧ 

Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɨɬ 0 ɞɨ 107 ȽȾɠ (Ƚɤɚɥ) 

Ɉɛɴɟɦ ɨɬ 0 ɞɨ 108 ɦ3 

Ɇɚɫɫɚ ɨɬ 0 ɞɨ 108 ɬ 

ɋɪɟɞɧɢɣ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɨɬ 0 ɞɨ 106 ɦ3 /ɱ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɨɬ 0 ɞɨ 180 ⸰ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɨɬ ɦɢɧɭɫ 50 ɞɨ 130 ⸰ɋ 

Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 0 ɞɨ 160 ⸰ɋ 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɨɬ 0 ɞɨ 2,5 Ɇɉɚ 
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ɋɱёɬɱɢɤ ɡɚɦɟɪɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɩɨɫɬɭɩɢɜɲɟɟ ɜ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ, 

ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ 

ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɨɛɴɟɦɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɨɬɪɟɛɥɟɧɧɨɣ (ɨɬɩɭɳɟɧɧɨɣ) ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

ɞɥɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 𝑄ʝ = 𝑀ଵሺℎଵ − ℎଶሻ + 𝑑𝑀ሺℎଶ − ℎ ˘ሻ 

ɞɥɹ ɫɢɫɬɟɦɵ Ƚȼɋ 𝑄଴ = 𝑀ଵሺℎଵ − ℎ˘ሻ 

ɝɞɟ 𝑄ʝ  – ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ, ɢɡɦɟɪɟɧɧɚɹ ɩɪɢɛɨɪɨɦ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ 

ɜɪɟɦɟɧɢ;  

      𝑀ଵ – ɦɚɫɫɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɪɨɲɟɞɲɟɝɨ ɩɨ ɩɪɹɦɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ;  

      ℎଵ – ɷɧɬɚɥɶɩɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ;  

      ℎଶ – ɷɧɬɚɥɶɩɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ;  

      ℎ ˘– ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɣ ɜɨɞɵ.  

ɍɡɟɥ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɢ ɭɡɥɚ ɜɜɨɞɚ 

ɩɨɞɜɚɥɶɧɨɝɨ ɷɬɚɠɚ ɡɞɚɧɢɹ. ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɪɚɫɯɨɞɚ, ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɬɟɩɥɨɜɨɝɨ ɜɜɨɞɚ ɜ 

ɩɨɦɟɳɟɧɢɢ ɭɡɥɚ ɜɜɨɞɚ ɞɨ ɪɚɡɜɨɞɤɢ ɂɌɉ, ɩɨɫɥɟ ɝɨɥɨɜɧɨɣ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. 

ɋɯɟɦɚ ɭɡɥɚ ɭɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 17. 
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Ɍɚɛɥɢɰɚ 24 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɡɥɚ ɭɱɟɬɚ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. 

1 2 3 4 

1 Ɍȼ-7-04 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ 1 

2 ɉɊɗɆ-32-Ƚɋ Ʉɥ. ɋ1 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ 2 

3 ȼɋɌ-32 Ʉɥ. Ⱥ 
ɋɱɟɬɱɢɤ ɝɨɪɹɱɟɣ ɜɨɞɵ ɫ ɢɦɩ. 

ɜɵɯɨɞɨɦ 
2 

4 Ɍɋɉ-ɇ, ɤɥ. Ⱥ 
Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
3 

5 MBS1700 
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɛɵɬɨɱɧɨɝɨ 

ɞɚɜɥɟɧɢɹ 
3 

6 ȼɋɏ-32 Ʉɥ. ȼ 
ɋɱɟɬɱɢɤ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɫ ɢɦɩ. 

ȼɵɯɨɞɨɦ 
1 
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Ɋɢɫɭɧɨɤ 17 – ɍɡɟɥ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
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Ɉɩɢɫɚɧɢɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ Ɍȼ7 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ Ɍȼ7: 

- ɩɢɬɚɧɢɟ ɜɵɱɢɫɥɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɚɜɬɨɧɨɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ – 

ɥɢɬɢɟɜɨɣ ɛɚɬɚɪɟɢ ɧɚɩɪɹɠɟɧɢɟɦ 3,6 ȼ;  

- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɨɤɪɭɠɚɸɳɟɝɨ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ, ɧɟ 

ɛɨɥɟɟ 95% ɩɪɢ 35 ⸰ɋ;  

-ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, ɨɤɪɭɠɚɸɳɟɝɨ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ, ɨɬ -10 ɞɨ 50 ⸰ɋ;  

- ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɜɨɡɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 

ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ, ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 400 Ⱥ/ɦ ɫ ɱɚɫɬɨɬɨɣ (50±1) Ƚɰ;  

- ɜɵɱɢɫɥɢɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɜɨɞ ɧɚ ɢɧɞɢɤɚɬɨɪ ɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɢɧɬɟɪɮɟɣɫɚ RS-232 ɧɚ ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ ɫɥɟɞɭɸɳɟɣ ɬɟɤɭɳɟɣ ɢ ɚɪɯɢɜɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ: - ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ (ɦ3/ɱ), ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ (ɬ/ɱ), ɬɟɦɩɟɪɚɬɭɪɚ (⸰ɋ), 

ɞɚɜɥɟɧɢɟ (Ɇɉɚ), ɨɛɴɟɦ (ɦ3), ɦɚɫɫɚ (ɬ); - ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ (⸰ɋ), ɪɚɡɧɨɫɬɶ 

ɦɚɫɫɨɜɵɯ ɪɚɫɯɨɞɨɜ (ɬ/ɱ), ɪɚɡɧɨɫɬɶ ɦɚɫɫ (ɬ), ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ (Ƚɤɚɥ/ɱ), ɬɟɩɥɨɜɚɹ 

ɷɧɟɪɝɢɹ (Ƚɤɚɥ), ɜɪɟɦɹ ɪɚɛɨɬɵ (ɱ ɢ ɦɢɧ), ɜɪɟɦɹ ɨɫɬɚɧɨɜɚ ɫɱɟɬɚ (ɱ ɢ ɦɢɧ); - 

ɫɭɦɦɚɪɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ (Ƚɤɚɥ/ɱ), ɫɭɦɦɚɪɧɚɹ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ (Ƚɤɚɥ), 

ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ (⸰ɋ), ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ (⸰ɋ), ɞɚɜɥɟɧɢɟ ɯɨɥɨɞɧɨɣ 

ɜɨɞɵ (Ɇɉɚ), ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ ɢ ɜɪɟɦɹ ɜɵɤɥɸɱɟɧɢɹ – ɩɨ Ɍȼ1, Ɍȼ2; - ɚɪɯɢɜɧɵɟ 

ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ ɩɨ Ɍȼ1, ɩɨ Ɍȼ2, ɨɛɳɢɟ (ɩɨ ɨɛɟɢɦ ɜɜɨɞɚɦ), ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

(ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɤɚɧɚɥɚɦ). Ⱥɪɯɢɜɵ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ ɱɚɫɨɜɵɯ, ɫɭɬɨɱɧɵɯ ɢ 

ɦɟɫɹɱɧɵɯ ɢɧɬɟɪɜɚɥɚɯ.  

- ɩɨɥɧɵɣ ɫɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɚ ɜɵɱɢɫɥɢɬɟɥɹ ɧɟ ɦɟɧɟɟ 12 ɥɟɬ;  

- ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɧɚɪɚɛɨɬɤɢ ɧɚ ɨɬɤɚɡ – 75000 ɱɚɫɨɜ. 

ɍɫɬɪɨɣɫɬɜɨ ɉɊɗɆ 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɉɊɗɆ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɱɚɫɬɨɤ ɬɪɭɛɵ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ 

ɧɟɦɚɝɧɢɬɧɨɣ ɫɬɚɥɢ, ɡɚɤɥɸɱɟɧɧɵɣ ɜ ɡɚɳɢɬɧɵɣ ɤɨɠɭɯ. ɗɥɟɤɬɪɨɧɧɵɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɜɵɩɨɥɧɟɧ ɜ ɚɥɸɦɢɧɢɟɜɨɦ ɤɨɪɩɭɫɟ, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ 

ɤɨɥɨɞɤɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɥɢɧɢɢ ɫɜɹɡɢ ɉɊɗɆ ɫ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɦ.  
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Ɍɟɦɩɟɪɚɬɭɪɵ ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 150 ⸰ɋ; 

Ɍɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ -10 ɞɨ +50ɝɪɚɞ ɋ; 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ ɞɨ 1,6 Ɇɉɚ. 

Ɂɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ: ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 30,0 ɦ3/ɱ; ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ (ɜ 

ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɬɨɤɚ) 0,048 ɦ3/ɱ; ɩɨɪɨɝ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 0,03 ɦ3/ɱ. 

ɍɫɬɪɨɣɫɬɜɨ ɜɨɞɨɫɱɟɬɱɢɤɨɜ ȼɋɌ 

ɋɱɟɬɱɢɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɨɛɴɟɦɚ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɨ ȽɈɋɌ 

2874-82, ɩɪɢ ɞɚɜɥɟɧɢɢ ɞɨ 1,6 Ɇɉɚ (16 ɤɝɫ/ɫɦ2) ɜ ɞɢɚɩɚɡɨɧɚɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 5 ɞɨ 

95 ⸰ɋ. Ɂɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ: ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 12,0 ɦ3/ɱ; ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

0,24 ɦ3/ɱ; ɩɟɪɟɯɨɞɧɵɣ ɪɚɫɯɨɞ 0,6 ɦ3/ɱ; ɩɨɪɨɝ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

0,09 ɦ3 /ɱ. 

ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ 

ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɌɋɉ-ɇ 

Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɟɨɛɪɚɡɭɸɬ ɬɟɦɩɟɪɚɬɭɪɭ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɪɹɦɨɦ, ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ. Ɍɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɦɨɧɬɢɪɭɸɬɫɹ ɜ ɡɚɳɢɬɧɵɯ ɝɢɥɶɡɚɯ, 

ɜɯɨɞɹɳɢɯ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɬɟɩɥɨɫɱɟɬɱɢɤɚ. ȼɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɳɢɬɧɨɣ 

ɝɢɥɶɡɵ ɞɨɥɠɧɚ ɢɦɟɬɶ ɤɨɧɬɚɤɬ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ 

ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɡɚɳɢɬɧɵɟ ɝɢɥɶɡɵ ɡɚɩɨɥɧɢɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦ ɦɚɫɥɨɦ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɝɟɪɦɟɬɢɱɧɚ. Ɇɨɧɬɚɠɧɚɹ ɱɚɫɬɶ ɡɚɳɢɬɧɨɣ 

ɚɪɦɚɬɭɪɵ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɜɵɩɨɥɧɟɧɚ ɢɡ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɫɬɚɥɢ. 

Ʉɨɦɩɥɟɤɬ ɬɟɪɦɨɦɟɬɪɨɜ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɄɌɋɉ-ɇ ɤɥ. Ⱥ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɢɫɬɟɦ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ.  

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ:  

- Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ – 3…150 ⸰ɋ;  

- ɇɢɠɧɢɣ ɩɪɟɞɟɥ ɞɢɚɩɚɡɨɧɚ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ – 3 ⸰ɋ;  

- ȼɟɪɯɧɢɣ ɩɪɟɞɟɥ ɞɢɚɩɚɡɨɧɚ ɪɚɡɧɨɫɬɟɣ ɬɟɦɩɟɪɚɬɭɪ – 150 ⸰ɋ. 
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ɍɫɬɪɨɣɫɬɜɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟɣɬɪɚɥɶɧɵɯ ɢ ɚɝɪɟɫɫɢɜɧɵɯ, 

ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɠɢɞɤɢɯ ɫɪɟɞ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ: ɬɨɤɨɜɵɣ 4-

20 ɦȺ. Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ ɜ ɩɪɢɟɦɧɢɤ ɞɚɜɥɟɧɢɹ ɨɬ -

50 ɞɨ 125⸰ ɋ. ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ 

ɞɚɜɥɟɧɢɢ ɨɬ 66,0 ɞɨ 1600 Ʉɩɚ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɫɧɨɜɚɧ ɧɚ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɞɚɜɥɟɧɢɹ ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ, ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɦɟɦɛɪɚɧɭ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɦɟɦɛɪɚɧɵ.  

 

5.2 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɩɥɨɜɨɝɨ ɩɭɧɤɬɚ 

 
Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɂɌɉ ɩɨɡɜɨɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ 

ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ, ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɜ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ.  

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɂɌɉ ɦɨɠɧɨ ɫɱɢɬɚɬɶ: 

• ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɞɥɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ 

ɤɨɧɬɭɪɚ Ƚȼɋ; 

• ɤɨɧɬɪɨɥɶ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ ɜ 

ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɪɟɠɢɦɟ; 

• ɭɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɣ ɧɚɫɨɫɨɜ; 

• ɨɩɬɢɦɢɡɚɰɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ; 

• ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɱɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɤɥɚɩɚɧɨɜ; 

• ɤɨɧɬɪɨɥɶ ɢ ɡɚɳɢɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɜɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɫɛɨɟɜ ɜ 

ɪɚɛɨɬɟ. 

Ⱥɜɬɨɦɚɬɢɤɚ ɞɟɪɠɢɬ ɩɨɞ ɩɨɫɬɨɹɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɩɚɪɚɦɟɬɪɵ ɞɚɜɥɟɧɢɹ, 

ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɨɞɚɸɳɢɯ ɢ ɨɛɪɚɬɧɵɯ ɬɪɭɛɚɯ, ɩɨɤɚɡɵɜɚɟɬ 

ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɩɢɤɨɜɵɦ ɡɧɚɱɟɧɢɹɦ. Ɍɚɤɠɟ ɪɟɝɭɥɢɪɭɟɬ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ 

ɧɚɫɨɫɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɭɧɤɬɚ, ɤɨɧɬɪɨɥɢɪɭɟɬ ɧɚɩɪɹɠɟɧɢɟ 
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ɜ ɫɟɬɢ. Ʉɨɧɬɪɨɥɶ ɢ ɩɨɞɞɟɪɠɤɚ ɜɫɟɯ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜɟɞɟɬɫɹ ɜ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɤɪɭɝɥɨɫɭɬɨɱɧɨ.  

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɫɞɟɥɚɧɚ ɧɚ ɨɫɧɨɜɟ ɤɨɧɬɪɨɥɥɟɪɚ RVD250 «Siemens» ɜ ɤɨɦɩɥɟɤɬɟ ɫ 

ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ ɢ ɞɚɬɱɢɤɚɦɢ ɬɟɦɩɟɪɚɬɭɪɵ. ɋɯɟɦɚ ɚɜɬɨɦɚɬɢɤɢ ɂɌɉ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 18.  

Ɍɚɛɥɢɰɚ 25 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɚɜɬɨɦɚɬɢɤɢ ɂɌɉ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ. 
Ɇɚɫɫɚ 

ɟɞ. 
ɉɪɢɦɟɱɚɧɢɟ 

1 2 3 4 5 6 

1 RVD250 
Ʉɨɧɬɪɨɥɥɟɪ ɬɟɩɥɨɜɨɣ 

ɚɜɬɨɦɚɬɢɤɢ 
1   

2 QAC22 
Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 
1  LG-Ni 1000 

3 QAE2121.010 
Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɨɝɪɭɠɧɨɣ 
4  LG-Ni 1000 

4 
VVG41.12-1, 

Ɍ=150 ⸰ɋ 

Ʉɥɚɩɚɧ ɪɟɝɭɥɢɪɭɸɳɢɣ 

ɨɬɨɩɥɟɧɢɟ 
1  kvs=1 ɦ3/ɱ 

5 
VVG42.4-16, 

Ɍ=150 ⸰ɋ 

Ʉɥɚɩɚɧ ɪɟɝɭɥɢɪɭɸɳɢɣ 

Ƚȼɋ 
1  kvs=16 ɦ3/ɱ 

6 
EVOSTAɁ 

80/180 

ɇɚɫɨɫ 

ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ 

ɨɬɨɩɥɟɧɢɟ 

2   

7 QVE1902.025 Ʉɥɚɩɚɧ – ɪɟɥɟ ɩɨɬɨɤɚ 1   

8 SAX31.03, 230ȼ 
ɗɥɟɤɬɪɨɩɪɢɜɨɞ 

ɤɥɚɩɚɧɚ ɨɬɨɩɥɟɧɢɟ 
1   

9 SAX31.03, 230ȼ 
ɗɥɟɤɬɪɨɩɪɢɜɨɞ 

ɤɥɚɩɚɧɚ Ƚȼɋ 
1   
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Ɋɢɫɭɧɨɤ 18 – Ⱥɜɬɨɦɚɬɢɤɚ ɂɌɉ 
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ɑɬɨɛɵ ɫɧɢɡɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɧɢɡɢɬɶ 

ɡɚɬɪɚɬɵ ɬɚɤɠɟ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɝɨɞɨɡɚɜɢɫɢɦɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. ɉɨɫɬɪɨɢɦ 

ɨɬɨɩɢɬɟɥɶɧɵɣ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ 19) ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɚɜɚɟɦɨɝɨ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

 

 

 

Ɋɢɫɭɧɨɤ 19 – Ɉɬɨɩɢɬɟɥɶɧɵɣ ɝɪɚɮɢɤ 
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6. ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɡɞɟɥ 

 
ɑɬɨɛɵ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ, ɩɨɫɬɪɨɢɦ 

ɝɪɚɮɢɤ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɭɦɦɚɪɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɱɢɫɥɚ ɱɚɫɨɜ ɫɬɨɹɧɢɹ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɢ ɪɚɡ-

ɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. ɇɚɝɪɭɡɤɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (25): 

 Qʝʡ′ = Qʝʡ ∗ t˅ː−t′ː′t˅ː−t′ː                                                                                                        (25) 

 
ɝɞɟ Qʝʡ – ɧɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɤȼɬ; 

       t˅ː – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɡɞɚɧɢɹ, °C; 

       t ′ː , t ′ː′ - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɬɟɤɭɳɟɝɨ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɦɟɫɹɰɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, °C. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 26. 

Ɍɚɛɥɢɰɚ 26 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ Ɋɨɫɫɚɧɞɟɪɚ (ɧɚɝɪɭɡɤɚ ɩɨ 

ɨɬɨɩɥɟɧɢɸ) 

𝐭˅ː, °𝐂 

ɑɚɫɵ ɫɬɨɹɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ 

𝐐ʝʡ′ , ˍʑ˕ 

-37 2 90,5 

-30 9 79,4 

-23 23 68,3 

-16 41 57,2 

-9 73 46,1 

-2 97 34,9 

+5 164 23,8 

+8 235 22,1 
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Ɍɚɤɠɟ ɧɚ ɝɪɚɮɢɤ ɧɚɧɨɫɢɬɫɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɢɫɬɟɦɭ Ƚȼɋ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ 

ɩɨɫɬɨɹɧɧɨɣ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɝɪɚɮɢɤ Ɋɨɫɫɚɧɞɟɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɪɢɫɭɧɤɟ 20. Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɚɪɧɚɹ ɫɟɡɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ሺQʝʡ + Qʒʑሻ, ɤɚɤ 

ɩɥɨɳɚɞɶ ɩɨɞ ɤɪɢɜɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ.  

Ɋɚɫɯɨɞ ɬɟɩɥɨɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ Ƚȼɋ ɡɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɫɟɡɨɧ ɫɨɫɬɚɜɢɥ 58115 

ɤȼɬ. 

 

 

 
Ɋɢɫɭɧɨɤ 20 – ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ  

ɫɟɡɨɧɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ 
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ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɩɨ 

ɩɪɨɟɤɬɭ.  

Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. ʙˑ˄ = ∑ niii=ଵ ∙ Цi + Sˏˑː˕ + S˒˖˔ˍ + S˕˓˃ː˔                                                                  (26) 

ɝɞɟ ni – ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ ɡɚɤɭɩɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɞɧɨɝɨ ɜɢɞɚ, ɲɬ; 

      ɐi – ɰɟɧɚ ɡɚɤɭɩɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɞɧɨɝɨ ɜɢɞɚ, ɪɭɛ/ɲɬ; 

Ȼɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɫɦɟɬɚ ɩɪɨɟɤɬɚ, ɜ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɡɚɬɪɚɬ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɟ.  

Ɍɚɛɥɢɰɚ 27 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ  

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɤɭɩɚɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥ-ɜɨ, 
ɲɬ 

ɐɟɧɚ ɧɚ ɟɞ., 
ɪɭɛ. 

ȼɫɟɝɨ 
ɡɚɬɪɚɬ, ɪɭɛ. 

1 2 3 4 5 

1 
Ɍɟɪɦɨɦɟɬɪ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɣ 

ɨɫɟɜɨɣ 
10 1038.00 10380.00 

2 
Ɇɚɧɨɦɟɬɪ ɬɟɯɧɢɱɟɫɤɢɣ 

ɪɚɞɢɚɥɶɧɵɣ 
12 943.00 11316.00 

3 Ɇɚɧɨɦɟɬɪ ɬɟɯɧɢɱɟɫɤɢɣ ɨɫɟɜɨɣ 2 385.00 770.00 

4 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ 2 31500.00 63000.00 

5 

Ʉɨɦɩɥɟɤɬ 

ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

2 2200.00 4400.00 

6 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ 1 28236.00 28236.00 

7 
Ʉɨɧɬɪɨɥɥɟɪ ɬɟɩɥɨɜɨɣ 

ɚɜɬɨɦɚɬɢɤɢ 
1 38398.00 38398.00 

8 Ⱦɚɬɱɢɤ ɧɚɪɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 1 2 176,20 2176.20 

9 Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɝɪɭɠɧɨɣ 5 5 050,20 25251.00 

10 
ɋɱɟɬɱɢɤ ɝɨɪɹɱɟɣ ɢ ɯɨɥɨɞɧɨɣ 

ɜɨɞɵ ɫ ɢɦɩ ɜɵɯɨɞɨɦ 
3 16601.20 49803.60 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 27 

1 2 3 4 5 

11 Ʉɪɚɧ ɲɚɪɨɜɨɣ ɩɨɞ ɩɪɢɜɚɪɤɭ 6 2113.00 12678.00 

12 
Ʉɪɚɧ ɲɚɪɨɜɨɣ ɫ ɧɚɤɢɞɧɨɣ 

ɝɚɣɤɨɣ 
10 2630.00 26300.00 

13 Ʉɥɚɩɚɧ ɨɛɪɚɬɧɵɣ ɩɪɭɠɢɧɧɵɣ 5 1366.00 6830.00 

14 
Ɇɟɦɛɪɚɧɧɵɣ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 
1 3866.40 3866.40 

15 Ɏɢɥɶɬɪ ɫɟɬɱɚɬɵɣ ɮɥɚɧɰɟɜɵɣ 5 1500.00 7500.00 

16 Ɋɟɥɟ ɞɚɜɥɟɧɢɹ 1 5142.96 5142.96 

17 ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɤɥɚɩɚɧɚ 

ɨɬɨɩɥɟɧɢɟ ɢ Ƚȼɋ 

2 15895.63 31791.26 

18 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɛɵɬɨɱɧɨɝɨ 

ɞɚɜɥɟɧɢɹ 

1 9889.20 9889.20 

19 ɇɚɫɨɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ 2 58 500 117000.00 

20 Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 2 39 879.00 79758.00 

21 Ɋɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ 1 6076.00 6076.00 

22 ȼɟɧɬɢɥɶ ɬɟɪɦɨɫɬɚɬɢɱɟɫɤɢɣ 

ɩɪɨɯɨɞɧɨɣ 

61 1540.00 93940.00 

23 Ɂɚɩɨɪɧɵɣ ɤɥɚɩɚɧ ɩɪɹɦɨɣ 74 1 490,40 110289.60 

24 Ɋɚɞɢɚɬɨɪ (ɩɨ ɤɨɥɢɱɟɫɬɜɭ 

ɫɟɤɰɢɣ) 

364 1040.00 378560.00 

25 Ɍɪɭɛɨɩɪɨɜɨɞ (ɡɚ ɨɬɪɟɡɨɤ 3,9 ɦ) 81,3 ɦ 363.60 7562.88 

ɂɬɨɝɨ 1130915.10 
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ɂɡɞɟɪɠɤɢ ɧɚ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 15% ɨɬ 

ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: Sˏˑː˕ = ͳ͸ͻ͸͵͹,ʹ͹ ˓˖˄. 
Ɂɚɬɪɚɬɵ ɧɚ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 5% ɨɬ 

ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: S˒˖˔ˍ = ͷ͸ͷͶͷ,͹ͷ ˓˖˄. 
Ɂɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ 10% ɨɬ 

ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: S˕˓˃ː˔ = ͳͳ͵Ͳͻͳ,ͷͳ ˓˖˄. 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɪɚɜɧɵ: ʙˑ˄ = ͳͳ͵Ͳͻͳͷ,ͳͲ + ͳ͸ͻ͸͵͹,ʹ͹ + ͷ͸ͷͶͷ,͹ͷ + ͳͳ͵Ͳͻͳ,ͷͳ = ͳ͵͸ͺͶͲ͹,͸͵ ˓˖˄. 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɫɬɨɢɦɨɫɬɶ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 

Ɋɚɫɫɱɢɬɚɧɧɚɹ ɝɪɚɮɢɱɟɫɤɢ ɨɬɨɩɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ 5019,8 ȽȾɠ 

ɫɨɫɬɚɜɥɹɟɬ 1198 Ƚɤɚɥ/ɝɨɞ. 

ȼ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɬɚɪɢɮ ɧɚ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

1689,05 ɪɭɛ/Ƚɤɚɥ. 

Ƚɨɞɨɜɚɹ ɩɥɚɬɚ ɡɚ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɫɨɫɬɚɜɢɬ:  ͳͳͻͺ ∗ ͳ͸ͺͻ,Ͳͷ = ʹͲʹ͵Ͷͺͳ,ͻ ˓˖˄. 
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ɁȺɄɅɘɑȿɇɂȿ 

 
ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. Ȼɵɥɨ ɜɵɛɪɚɧɨ 

ɞɜɭɯɬɪɭɛɧɨɟ ɜɨɞɹɧɨɟ ɪɚɞɢɚɬɨɪɧɨɟ ɨɬɨɩɥɟɧɢɟ ɩɨ ɧɢɠɧɟɣ ɪɚɡɜɨɞɤɟ ɫ 

ɜɟɪɬɢɤɚɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɬɨɹɤɨɜ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɛɵɥ 

ɩɨɫɬɚɜɥɟɧ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ, ɜ ɤɨɬɨɪɨɦ ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ 

ɧɟɡɚɜɢɫɢɦɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɟ ɢ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɡɚɤɪɵɬɨɣ 

ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɇɚɪɭɠɧɵɟ ɬɟɩɥɨɜɵɟ ɫɟɬɢ ɨɩɪɟɞɟɥɟɧɵ ɜ 

ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɚ. 

Ɋɚɫɫɱɢɬɚɧɚ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ Ƚȼɋ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 90,5 

ɤȼɬ ɢ 129,4 ɤȼɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɛɵɥ ɩɨɫɬɪɨɟɧ 

ɝɪɚɮɢɤ Ɋɨɫɫɚɧɞɟɪɚ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɤɚɤ ɦɟɧɹɟɬɫɹ ɫɭɦɦɚɪɧɚɹ ɧɚɝɪɭɡɤɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ. ɇɚɝɪɭɡɤɚ ɛɵɥɚ 

ɨɩɪɟɞɟɥɟɧɚ ɝɪɚɮɢɱɟɫɤɢ ɤɚɤ ɩɥɨɳɚɞɶ ɩɨɞ ɝɪɚɮɢɤɨɦ ɧɚɝɪɭɡɤɢ, ɨɧɚ ɫɨɫɬɚɜɢɥɚ 

58115 ɤȼɬ. 

ɉɨ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ 

ɨɬɨɩɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼ ɤɚɱɟɫɬɜɟ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɪɢɧɹɥɢ 

ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɟɤɰɢɨɧɧɵɣ ɪɚɞɢɚɬɨɪ Royal Thermo Revolution Bimetall 500. 

ȼɫɟɝɨ ɧɚ ɡɞɚɧɢɟ ɩɨɬɪɟɛɨɜɚɥɨɫɶ 364 ɫɟɤɰɢɢ ɪɚɞɢɚɬɨɪɚ, ɜɵɞɚɸɳɚɹ ɩɨ 139 ȼɬ 

ɤɚɠɞɚɹ. 

Ⱦɥɹ ɂɌɉ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɚɪɦɚɬɭɪɚ ɢ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɨ 

ɬɟɦɩɟɪɚɬɭɪɚɦ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ, ɬɚɤɠɟ ɩɨ ɨɛɴɟɦɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɝɨɪɹɱɟɝɨ ɢ 

ɯɨɥɨɞɧɨɝɨ ɛɵɥɢ ɜɵɛɪɚɧɵ ɩɥɚɫɬɢɧɱɚɬɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɨɬɨɩɥɟɧɢɹ Ɍ2-BFG ɢ 

Ƚȼɋ Ɍ5-BFG. ɉɨ ɨɛɴɟɦɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɫɢɫɬɟɦɟ ɛɵɥ ɜɵɛɪɚɧ ɦɟɦɛɪɚɧɧɵɟ 

ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ Reflex NG 35. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɧɚɝɪɭɡɤɨɣ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɨɞɛɨɪ ɚɜɬɨɦɚɬɢɤɢ ɞɥɹ ɭɡɥɚ 

ɭɱɟɬɚ. Ȼɵɥɢ ɩɨɞɨɛɪɚɧɵ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ Ɍȼ7-04, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɪɚɫɯɨɞɚ 

ɉɊɗɆ-32-Ƚɋ, ɫɱɟɬɱɢɤ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 



93 

 

Ɍɋɉ-ɇ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ MBS1700. ȼ ɢɬɨɝɟ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɭɡɟɥ ɩɨɡɜɨɥɢɥ ɫɷɤɨɧɨɦɢɬɶ 25 – 37 % ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 

Ɍɚɤɠɟ ɂɌɉ ɛɵɥ ɨɛɨɪɭɞɨɜɚɧɨ ɤɨɧɬɪɨɥɥɟɪɨɦ RVD250 «Siemens» ɜ ɤɨɦɩɥɟɤɬɟ ɫ 

ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ ɢ ɞɚɬɱɢɤɚɦɢ ɬɟɦɩɟɪɚɬɭɪɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɢ 

ɨɫɭɳɟɫɬɜɥɟɧɵ ɤɨɧɬɪɨɥɶ ɢ ɜɟɞɟɧɢɟ ɜɫɟɯ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɤɪɭɝɥɨɫɭɬɨɱɧɨɦ 

ɪɟɠɢɦɟ. 

ɑɬɨɛɵ ɩɨɞɨɛɪɚɬɶ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɛɵɥ ɩɪɨɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɢɥɫɹ ɧɚ ɨɫɧɨɜɟ ɩɨɫɬɪɨɟɧɢɹ 

ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ. ȼɫɟ ɪɚɫɱɟɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Danfoss C. O. 4.1. Ⱦɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɬɨɩɥɟɧɢɹ 

ɨɩɪɟɞɟɥɟɧɵ ɬɪɭɛɵ ɫɬɚɥɶɧɵɟ ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɟ ɱɟɪɧɵɟ (ȽɈɋɌ 3262-75); ɞɥɹ 

ɜɧɭɬɪɟɧɧɢɯ ɫɟɬɟɣ ɯɨɥɨɞɧɨɝɨ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ - ɫɬɚɥɶɧɵɟ 

ɜɨɞɨɝɚɡɨɩɪɨɜɨɞɧɵɟ ɨɰɢɧɤɨɜɚɧɧɵɟ ɨɛɵɤɧɨɜɟɧɧɵɟ ɬɪɭɛɵ (ȽɈɋɌ 3262-75). 

ɉɨ ɨɛɴɟɦɧɨɦɭ ɪɚɫɯɨɞɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (3,24 ˏଷ/ɱ) ɢ ɬɪɟɛɭɟɦɨɦɭ ɧɚɩɨɪɭ 

(8,35 ɦ) ɛɵɥ ɩɨɞɨɛɪɚɧ ɧɚɫɨɫ CR 3-3 A-A-A-E-HQQE. 

ȼ ɤɨɧɰɟ ɪɚɛɨɬɵ ɛɵɥ ɜɵɩɨɥɧɟɧ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɟɤɬɚ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɩɨ ɢɬɨɝɭ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɡɚɬɪɚɬɵ ɜ ɪɚɡɦɟɪɟ 

2122767,11 ɪɭɛ. 
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