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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ» ɫɨɞɟɪɠɢɬ 58 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 16 

ɢɥɥɸɫɬɪɚɰɢɣ, 22 ɬɚɛɥɢɰɵ, 20 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȺȼɌɈɆȺɌɂɁȺɐɂə ɌȿɉɅɈɋɇȺȻɀȿɇɂə ɁȾȺɇɂə, ɈɉɂɋȺɇɂȿ 

ɈȻɔȿɄɌȺ ȺȼɌɈɆȺɌɂɁȺɐɂɂ, ɈɉɂɋȺɇɂȿ ɋɊȿȾɋɌȼ ȺȼɌɈɆȺɌɂɁȺɐɂɂ, 

ɉɈɋɌɊɈȿɇɂȿ ɄɈɆɉɖɘɌȿɊɇɈɃ ɆɈȾȿɅɂ 

Ɉɛɴɟɤɬɨɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɪɟɚɥɶɧɨ ɞɟɣɫɬɜɭɸɳɟɣ 

ɜ ɠɢɥɨɦ ɡɞɚɧɢɢ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫ ɩɨɦɨɳɶɸ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɜɵɲɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ, ɪɚɜɧɨɣ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɝɪɚɮɢɤɭ ɩɭɬɟɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɫɢɫɬɟɦɵ ɢ 

ɜɡɪɵɜɚ ɛɚɬɚɪɟɢ. 

ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɂɡɭɱɟɧɚ ɫɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ ɢ ɪɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɩɪɚɜɥɹɬɶ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ ɞɥɹ 

ɫɬɚɛɢɥɶɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

2) Ɉɩɢɫɚɧɵ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɩɨɫɬɪɨɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

3)  Ɋɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ ɜɢɡɭɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ SimInTech, ɫɦɨɞɟɥɢɪɨɜɚɧɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ  ɜ ɠɢɥɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚ ɫɱɟɬ ɞɚɜɥɟɧɢɹ ɜ 

ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ. 
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ȼȼȿȾȿɇɂȿ 
 

Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ — ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɬɟɩɥɨɦ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɤɨɦɮɨɪɬɚ ɞɥɹ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɧɢɯ 

ɥɸɞɟɣ ɢɥɢ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ. 

ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɨɬɨɩɥɟɧɢɟ – ɷɬɨ ɜɢɞ ɨɬɨɩɥɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɛɨɝɪɟɜ 

ɩɨɦɟɳɟɧɢɣ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɧɢɯ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ, ɩɪɟɨɛɪɚɡɭɸɳɢɦɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɷɧɟɪɝɢɸ ɜ ɬɟɩɥɨɜɭɸ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, 

ɧɚɝɪɟɜɚɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ ɤɨɬɨɪɵɯ ɫɥɭɠɢɬ ɩɪɨɜɨɞɧɢɤ ɫ ɛɨɥɶɲɢɦ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ: ɨɬɤɪɵɬɵɣ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɨɩɪɢɤɚɫɚɸɳɢɣɫɹ 

ɫ ɧɚɝɪɟɜɚɟɦɵɦ ɜɨɡɞɭɯɨɦ (ɧɚɩɪɢɦɟɪ, ɜ ɷɥɟɤɬɪɨɤɚɦɢɧɚɯ ɢ ɪɟɮɥɟɤɬɨɪɚɯ), ɢɥɢ 

ɡɚɤɪɵɬɵɣ, ɩɨɦɟɳɟɧɧɵɣ ɜɧɭɬɪɢ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɹ ɨɛɵɱɧɨ ɬɪɭɛɱɚɬɨɝɨ ɬɢɩɚ ɢ 

ɩɟɪɟɞɚɸɳɢɣ ɬɟɩɥɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ (ɪɚɞɢɚɬɨɪɚ) ɱɟɪɟɡ 

ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɜ ɧёɦ ɬɟɩɥɨɧɨɫɢɬɟɥɶ (ɧɚɩɪɢɦɟɪ, ɠɢɞɤɨɟ ɦɚɫɥɨ). ɉɪɢɛɨɪɵ ɫ 

ɡɚɤɪɵɬɵɦ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ ɢɫɤɥɸɱɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɠɨɝɨɜ ɢ 

ɩɪɢɝɨɪɚɧɢɹ ɩɵɥɢ. 

         ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɨɬɨɩɢɬɟɥɶɧɵɟ 

ɩɪɢɛɨɪɵ, ɜ ɤɨɬɨɪɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ ɧɚɝɪɟɜɚɟɬ ɬɟɩɥɨɚɤɤɭɦɭɥɢɪɭɸɳɢɣ 

ɦɚɬɟɪɢɚɥ; ɩɨɫɥɟɞɧɢɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɬɞɚёɬ ɬɟɩɥɨ ɨɬɚɩɥɢɜɚɟɦɨɦɭ ɩɨɦɟɳɟɧɢɸ. 

Ɍɚɤɢɟ ɩɪɢɛɨɪɵ ɨɛɵɱɧɨ ɩɨɬɪɟɛɥɹɸɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɬɟ ɱɚɫɵ ɫɭɬɨɤ, ɤɨɝɞɚ 

ɭɦɟɧɶɲɚɟɬɫɹ ɟё ɪɚɫɯɨɞ ɧɚ ɞɪɭɝɢɟ ɧɭɠɞɵ. ȼ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɚɤɤɭɦɭɥɹɰɢɨɧɧɵɯ 

ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɠɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 

(ɧɚɩɪɢɦɟɪ, ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɩɚɧɟɥɢ ɩɟɪɟɤɪɵɬɢɣ), ɩɪɨɤɥɚɞɵɜɚɹ ɜ ɧɢɯ 

ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɟ ɤɚɛɟɥɢ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɗ. ɨ. ɩɪɢɦɟɧɹɸɬ 

ɢɡɞɟɥɢɹ ɢɡ ɬɨɤɨɩɪɨɜɨɞɹɳɟɣ ɪɟɡɢɧɵ, ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ ɨɛɨɢ ɢ ɬ. ɩ. 

         ɋɭɳɟɫɬɜɟɧɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɬɨɩɥɟɧɢɹ ɩɟɪɟɞ 

ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɨɬɨɩɥɟɧɢɹ — ɩɪɨɫɬɨɬɚ ɢ ɧɚɞёɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɷɤɨɧɨɦɧɨ ɪɚɫɯɨɞɨɜɚɬɶ 
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ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. Ɉɞɧɚɤɨ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɟɳё ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ, 

ɩɨɷɬɨɦɭ ɗ. ɨ. ɜ ɋɋɋɊ ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɧɟ ɩɨɥɭɱɢɥɨ. [1] 

ɐɟɥɶ ɪɚɛɨɬɵ 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɦɨɞɟɥɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɪɟɚɥɶɧɨ 

ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɠɢɥɨɦ ɡɞɚɧɢɢ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɪɟɠɢɦɚ ɫ ɩɨɦɨɳɶɸ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ: 

 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ, ɪɚɜɧɨɣ ɡɚɞɚɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɝɪɚɮɢɤɭ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɨ 

ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɫɢɫɬɟɦɵ ɢ ɜɡɪɵɜɚ ɛɚɬɚɪɟɢ.  
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1 ɈɉɂɋȺɇɂȿ ɈȻɔȿɄɌȺ ȺȼɌɈɆȺɌɂɁȺɐɂɂ 

 

 ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɛɵɥ ɜɵɛɪɚɧ ɦɧɨɝɨɷɬɚɠɧɵɣ ɠɢɥɨɣ ɞɨɦ. 

ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɱɚɫɬɟɣ: 

 ɢɫɬɨɱɧɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ (ɤɨɬɟɥɶɧɚɹ, Ɍɗɐ); 

 ɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɤ ɩɨɦɟɳɟɧɢɹɦ 

(ɬɟɩɥɨɜɵɟ ɫɟɬɢ); 

 ɬɟɩɥɨɩɨɬɪɟɛɥɹɸɳɢɟ ɩɪɢɛɨɪɵ, ɤɨɬɨɪɵɟ ɩɟɪɟɞɚɸɬ ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ 

ɩɨɬɪɟɛɢɬɟɥɸ (ɪɚɞɢɚɬɨɪɵ ɨɬɨɩɥɟɧɢɹ, ɤɚɥɨɪɢɮɟɪɵ). 

ɉɨ ɦɟɫɬɭ ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɨɬɵ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ: 

 ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ (ɢɫɬɨɱɧɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɪɚɛɨɬɚɟɬ 

ɧɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɝɪɭɩɩɵ ɡɞɚɧɢɣ ɢ ɫɜɹɡɚɧ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫ 

ɩɪɢɛɨɪɚɦɢ ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɩɥɚ); 

 ɦɟɫɬɧɵɟ ɢɥɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ (ɩɨɬɪɟɛɢɬɟɥɶ ɢ ɢɫɬɨɱɧɢɤ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ ɢɥɢ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɛɥɢɡɨɫɬɢ). 

  ɉɨ ɪɨɞɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɫɢɫɬɟɦɟ: 

 ɜɨɞɹɧɵɟ; 

 ɩɚɪɨɜɵɟ. 

ɉɨ ɫɩɨɫɨɛɭ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɤ ɫɢɫɬɟɦɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ: 

 ɡɚɜɢɫɢɦɵɟ (ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɧɚɝɪɟɜɚɟɦɵɣ ɜ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɟ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɣ ɩɨ ɬɟɩɥɨɜɵɦ ɫɟɬɹɦ, ɩɨɫɬɭɩɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɬɟɩɥɨɩɨɬɪɟɛɥɹɸɳɢɟ ɩɪɢɛɨɪɵ); 

 ɧɟɡɚɜɢɫɢɦɵɟ (ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɩɨ ɬɟɩɥɨɜɵɦ ɫɟɬɹɦ, 

ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɧɚɝɪɟɜɚɟɬ ɬɟɩɥɨɧɨɫɢɬɟɥɶ, ɰɢɪɤɭɥɢɪɭɸɳɢɣ ɜ ɫɢɫɬɟɦɟ 

ɨɬɨɩɥɟɧɢɹ). 

ɉɨ ɫɩɨɫɨɛɭ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɤ ɫɢɫɬɟɦɟ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ: 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%AD%D0%A6
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%B0%D1%82%D0%BE%D1%80_%D0%BE%D1%82%D0%BE%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%BE%D1%80%D0%B8%D1%84%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80
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%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BE%D0%B1%D0%BC%D0%B5%D0%BD%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
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%9E%D1%82%D0%BE%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D1%8F%D1%87%D0%B5%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D0%BD%D0%B0%D0%B1%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
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 ɡɚɤɪɵɬɚɹ (ɜɨɞɚ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɡɚɛɢɪɚɟɬɫɹ ɢɡ ɜɨɞɨɩɪɨɜɨɞɚ 

ɢ ɧɚɝɪɟɜɚɟɬɫɹ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ ɫɟɬɟɜɨɣ ɜɨɞɨɣ); 

 ɨɬɤɪɵɬɚɹ (ɜɨɞɚ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɡɚɛɢɪɚɟɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɬɟɩɥɨɜɨɣ ɫɟɬɢ). 

ɉɨɬɪɟɛɢɬɟɥɹɦɢ ɬɟɩɥɚ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ: 

 ɬɟɩɥɨɢɫɩɨɥɶɡɭɸɳɢɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɡɞɚɧɢɣ (ɫɢɫɬɟɦɵ 

ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ, ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ, ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ); 

 ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ. 

ɉɨ ɪɟɠɢɦɭ ɩɨɬɪɟɛɥɟɧɢɹ ɬɟɩɥɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɪɚɡɥɢɱɚɸɬ ɞɜɟ ɝɪɭɩɩɵ 

ɩɨɬɪɟɛɢɬɟɥɟɣ: 

 ɫɟɡɨɧɧɵɟ, ɧɭɠɞɚɸɳɢɟɫɹ ɜ ɬɟɩɥɟ ɬɨɥɶɤɨ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 

(ɧɚɩɪɢɦɟɪ, ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ); 

 ɤɪɭɝɥɨɝɨɞɢɱɧɵɟ, ɧɭɠɞɚɸɳɢɟɫɹ ɜ ɬɟɩɥɟ ɜɟɫɶ ɝɨɞ (ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ). 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɢ ɪɟɠɢɦɨɜ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ 

ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ ɪɚɡɥɢɱɚɸɬ ɬɪɢ ɯɚɪɚɤɬɟɪɧɵɟ ɝɪɭɩɩɵ ɩɨɬɪɟɛɢɬɟɥɟɣ: 

 ɠɢɥɵɟ ɡɞɚɧɢɹ (ɯɚɪɚɤɬɟɪɧɵ ɫɟɡɨɧɧɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ 

ɜɟɧɬɢɥɹɰɢɸ ɢ ɤɪɭɝɥɨɝɨɞɢɱɧɵɣ — ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ); 

 ɨɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ (ɫɟɡɨɧɧɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ, 

ɜɟɧɬɢɥɹɰɢɸ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ); 

 ɩɪɨɦɵɲɥɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɤɨɦɩɥɟɤɫɵ (ɜɫɟ ɜɢɞɵ ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ 

ɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɢɞɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ) 

Ɉɞɧɨɣ ɢɡ ɤɥɸɱɟɜɵɯ ɩɪɨɛɥɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɬɟɩɥɨɨɛɦɟɧɧɵɯ 

ɚɩɩɚɪɚɬɨɜ ɢɡ-ɡɚ ɧɚɤɨɩɥɟɧɢɹ ɨɤɢɫɥɨɜ ɢ ɫɨɥɟɣ ɦɟɬɚɥɥɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ: 

 ɋɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɫɢɫɬɟɦɟ ɫɨɫɬɚɜɥɹɸɬ ɞɨ 30 %. 

 Ɋɚɫɬɭɬ ɩɨɬɟɪɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

 Ɋɚɫɬɭɬ ɡɚɬɪɚɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɰɢɪɤɭɥɹɰɢɸ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D1%8F%D1%87%D0%B5%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D0%BD%D0%B0%D0%B1%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BE%D0%B1%D0%BC%D0%B5%D0%BD%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D1%8F%D1%87%D0%B5%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D0%BD%D0%B0%D0%B1%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
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 ɋɧɢɠɚɟɬɫɹ ɄɉȾ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɬɧɨɣ ɜɨɞɵ. 

 ɋɨɤɪɚɳɚɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɧɭɬɪɢɞɨɦɨɜɵɯ 

ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 30 ɞɨ 10 ɥɟɬ. 

ȼ ɦɚɫɲɬɚɛɚɯ ɫɬɪɚɧɵ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɵɧɭɠɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ ɧɚ 

ɜɧɟɩɥɚɧɨɜɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɪɟɦɨɧɬɵ ɧɚ ɫɭɦɦɭ ɛɨɥɟɟ 23 ɦɥɪɞ. ɪɭɛ. ɟɠɟɝɨɞɧɨ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɥɸɛɨɣ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ — ɧɚɞɟɠɧɨɫɬɶ, 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ. ɇɨɜɵɟ, ɬɨɥɶɤɨ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ 

ɢ ɢɫɩɵɬɚɧɧɵɟ ɫɢɫɬɟɦɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ, 

ɪɚɛɨɬɚɸɬ ɛɟɡ ɫɛɨɟɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɧɨɣ ɦɨɳɧɨɫɬɶɸ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, 

ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɬɟɩɥɨɨɬɞɚɱɚ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɜ ɡɞɚɧɢɹɯ, ɝɞɟ 

ɧɟ ɩɪɨɜɨɞɹɬɫɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ ɛɨɥɟɟ 10 ɥɟɬ, ɧɚ 40-50 % ɡɚɛɢɬɵ 

ɨɤɢɫɥɚɦɢ ɢ ɫɨɥɹɦɢ ɦɟɬɚɥɥɨɜ. ɇɚɤɢɩɶ ɫɨɡɞɚɟɬ ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɬɟɩɥɨɧɨɫɢɬɟɥɸ, ɱɬɨ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɬɟɩɥɨɨɬɞɚɱɢ, ɚ ɷɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 

ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɠɢɜɚɧɢɹ ɠɢɥɶɰɨɜ. 

ɉɨɫɤɨɥɶɤɭ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɧɚɤɢɩɢ ɜ 40 ɪɚɡ ɧɢɠɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɟɬɚɥɥɚ 

ɜ ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ, ɨɬɥɨɠɟɧɢɹ ɬɨɥɳɢɧɨɣ ɜɫɟɝɨ 1 ɦɦ ɫɧɢɠɚɸɬ ɬɟɩɥɨɨɬɞɚɱɭ 

ɧɚ 15 %. ȿɫɥɢ ɩɪɨɰɟɫɫ ɧɟ ɨɫɬɚɧɨɜɢɬɶ ɜɨɜɪɟɦɹ, ɩɪɨɢɡɨɣɞɟɬ ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. ɂɡ ɜɫɟɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦɢ ɪɚɛɨɬɚɦɢ ɩɨ 

ɩɨɞɞɟɪɠɚɧɢɸ ɬɟɩɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ, ɜ Ɋɨɫɫɢɢ 

ɬɪɚɞɢɰɢɨɧɧɨ, ɭɠɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɟɫɹɬɢɥɟɬɢɣ, ɩɪɢɦɟɧɹɸɬɫɹ: 

 ɞɢɫɩɟɪɫɧɚɹ ɩɪɨɦɵɜɤɚ 

 ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ 

 ɯɢɦɢɱɟɫɤɚɹ ɩɪɨɦɵɜɤɚ 

 ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɩɪɨɦɵɜɤɚ 

 ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɩɪɨɦɵɜɤɚ 

https://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D0%B2%D0%BA%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D1%87%D0%B8%D1%81%D1%82%D0%BA%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D0%B2%D0%BA%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%93%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D0%B2%D0%BA%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BF%D0%BD%D0%B5%D0%B2%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D0%B2%D0%BA%D0%B0&action=edit&redlink=1
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Ⱦɚɧɧɵɟ ɦɟɬɨɞɵ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɢɣ ɄɉȾ ɢ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɢɦɟɧɟɧɢɸ. Ƚɥɚɜɧɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɫɨɫɬɨɢɬ ɜ 

ɬɨɦ, ɱɬɨ ɦɟɬɨɞɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɜ ɦɟɠɫɟɡɨɧɧɵɣ ɩɟɪɢɨɞ, ɤɨɝɞɚ 

ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɧɟ ɩɨɞɚɟɬɫɹ ɜ ɬɟɩɥɨɰɟɧɬɪɚɥɢ. ȼ ɫɪɟɞɧɟɦ ɩɨ Ɋɨɫɫɢɢ ɷɬɨɬ ɩɟɪɢɨɞ 

ɞɥɢɬɫɹ ɜɫɟɝɨ 3-5 ɦɟɫɹɰɟɜ. ȼ ɫɟɜɟɪɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ Ɋɨɫɫɢɢ ɨɫɟɧɧɟ-ɡɢɦɧɢɣ 

ɩɟɪɢɨɞ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɢɸɧɹ ɢ ɧɚɱɢɧɚɟɬɫɹ ɜ ɫɟɪɟɞɢɧɟ ɫɟɧɬɹɛɪɹ. ɉɨɦɢɦɨ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɬɨɞɚ ɩɪɨɦɵɜɤɢ ɜɧɭɬɪɢɞɨɦɨɜɵɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɢ 

ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɪɟɚɝɟɧɬ, ɤɨɬɨɪɵɦ 

ɩɪɨɦɵɜɚɟɬɫɹ ɨɛɴɟɤɬ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɥɚɤ ɭɞɚɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɜɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɪɟɚɝɟɧɬɨɜ. 

ɉɨɦɢɦɨ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɞɚɧɧɵɟ ɪɟɚɝɟɧɬɵ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɬ ɧɚ 

ɬɪɭɛɵ, ɬɚɤ ɤɚɤ ɜɫɬɭɩɚɸɬ ɜ ɪɟɚɤɰɢɸ ɫ ɦɟɬɚɥɥɨɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɟɝɨ 

ɪɚɡɪɭɲɟɧɢɸ. [2] 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɭɧɤɬ (ɂɌɉ) 

ɜ ɦɧɨɝɨɷɬɚɠɧɨɦ ɠɢɥɨɦ ɞɨɦɟ. ɂɌɉ ɪɟɚɥɢɡɭɟɬ ɫɥɟɞɭɸɳɭɸ ɫɯɟɦɭ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ: ɞɜɭɯɬɪɭɛɧɚɹ ɫɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ 

ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɩɨ ɧɟɡɚɜɢɫɢɦɨɣ ɫɯɟɦɟ, ɚ ɫɢɫɬɟɦɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

(Ƚȼɋ) ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1.  

ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɋȺɊ) ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ.  

ɋȺɊ ɩɨɡɜɨɥɹɟɬ: 

- ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɝɨɞɧɭɸ ɤɨɦɩɟɧɫɚɰɢɸ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɢ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɨɫɬɨɹɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ. 

ɉɪɢɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ: 

- ɭɫɬɚɧɨɜɤɭ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɜ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ; 

- ɭɫɬɚɧɨɜɤɭ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɜ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɢ Ƚȼɋ; 

- ɭɫɬɚɧɨɜɤɭ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɜ ɫɢɫɬɟɦɭ Ƚȼɋ; 

- ɭɫɬɚɧɨɜɤɭ ɩɨɞɩɢɬɨɱɧɨɝɨ ɧɚɫɨɫɚ ɧɚ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ; 

- ɭɫɬɚɧɨɜɤɭ ɩɨɜɵɫɢɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɧɚ ɫɢɫɬɟɦɭ Ƚȼɋ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ; 
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- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɫɢɫɬɟɦɭ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ; 

- ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ 

ɭɡɥɨɜ Ƚȼɋ ɢ ɨɬɨɩɥɟɧɢɹ. [3] 

 

 

 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɡɚɤɪɵɬɨɣ ɫɢɫɬɟɦɵ Ƚȼɋ 

 

Ʉɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɩɨɤɚɡɵɜɚɸɳɢɯ ɦɚɧɨɦɟɬɪɨɜ ɢ ɬɟɪɦɨɦɟɬɪɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɂɌɉ, ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 2. 
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Ɋɢɫɭɧɨɤ 2 – Ɍɪɭɛɨɩɪɨɜɨɞ ɜɜɨɞɚ ɬɟɩɥɨɫɟɬɢ ɜ ɠɢɥɨɟ ɡɞɚɧɢɟ 

 

1.1 Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ 

 

 Ɋɚɛɨɱɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɧɨɣ, ɢɦɟɸɳɟɣ 

ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɬɢɡɵ, ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 

- ɋɉ 60.13330.2012 «Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ 

ɜɨɡɞɭɯɚ» 

- ɋɉ 131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ» 
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- ɋɉ 112.13310.2012 «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ» 

- ɋɉ 41-101-95 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɩɭɧɤɬɨɜ» 

- ɋɉ 7.1310.2013 «Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ» 

- ɋɚɧɉɢɧ 2.2.4.548-96 «Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɢɤɪɨɤɥɢɦɚɬɭ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ» 

- ɋɉ 118.13330.2012 «Ɉɛɳɟɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ» 

- ȽɈɋɌ 30494-2011 «Ɂɞɚɧɢɹ ɠɢɥɵɟ ɢ ɨɛɳɟɫɬɜɟɧɧɵɟ. ɉɚɪɚɦɟɬɪɵ 

ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɩɨɦɟɳɟɧɢɢ 

 Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 

131.13330.2012 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ» ɢ ɫɨɫɬɚɜɥɹɸɬ: 

 ;℃฀ ɜɨɡɞɭɯɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: -37ݐ -

 ;℃฀ ɜɨɡɞɭɯɚ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ: +23ݐ -

 ;℃฀ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ: -6,7ݐ -

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 233 ɫɭɬɨɤ. 

 

ɂɫɬɨɱɧɢɤɨɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɞɨɦɚ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ 

ɨɛɳɟɫɬɜɟɧɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɹɜɥɹɟɬɫɹ Ɍɗɐ-2. ɉɨɞɤɥɸɱɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɬɟɩɥɨɜɭɸ ɫɟɬɶ ȺɈ «ɄɌɄ».  

Ɍɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɬɨɱɤɟ ɩɨɞɤɥɸɱɟɧɢɹ: 

 ;℃฀ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 150ݐ -

 ;℃฀ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 70ݐ -

- ɮɚɤɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ: ܲ˒ = ͻ,Ͳ ˍˆ˔ ˔ˏଶ⁄ , ܲˑ = ͸,ͷ ˍˆ˔ ˔ˏଶ⁄  

ɋɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɩɨɞɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

ɠɢɥɨɝɨ ɞɨɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɫɯɟɦɟ: 

- ɨɬɨɩɥɟɧɢɟ – ɩɨ ɧɟɡɚɜɢɫɢɦɨɣ ɫɯɟɦɟ; 

- Ƚȼɋ – ɩɨ ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ (ɥɟɬɨɦ – ɬɭɩɢɤɨɜɨɣ). 

Ɋɚɫɱɟɬɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɜɨɞɵ (ɜɧɭɬɪɟɧɧɢɣ ɤɨɧɬɭɪ): 

- ɞɥɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 90-65℃; 

- ɞɥɹ ɫɢɫɬɟɦ Ƚȼɋ - 65℃. 
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  ȼɜɨɞ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɞɥɹ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɞɨɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɦɢɧɭɫ 2,550. ɇɚ ɜɜɨɞɟ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɜ ɡɞɚɧɢɟ 

ɨɛɳɢɣ ɭɱɟɬ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɞɨɦ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɛɨɪɚ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ 

ɷɧɟɪɝɢɢ ɜ ɩɨɦɟɳɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟɩɥɨɫɱɟɬɱɢɤɢ ɫ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦɢ 

ɪɚɫɯɨɞɨɦɟɪɚɦɢ. Ɉɬ ɂɌɉ ɫɯɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɨɯɨɞɹɬ ɬɪɚɧɡɢɬɨɦ ɩɨɞ 

ɩɨɬɨɥɤɨɦ ɞɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɨɦɟɳɟɧɢɹ. [4] 

 

1.2 Ɉɬɨɩɥɟɧɢɟ  
 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɜ 

ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɜɨɞɹɧɨɝɨ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɬɨɩɥɟɧɢɹ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɠɢɥɨɦ ɞɨɦɟ ɩɪɢɦɟɧɹɟɬɫɹ 

ɜɨɞɹɧɨɟ ɨɬɨɩɥɟɧɢɟ. 

 

ȼɨɞɹɧɨɟ ɨɬɨɩɥɟɧɢɟ 

 

ȼ ɠɢɥɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɩɪɢɧɹɬɵ ɨɞɧɨɬɪɭɛɧɵɟ ɫɬɨɹɤɨɜɵɟ ɫɢɫɬɟɦɵ 

ɨɬɨɩɥɟɧɢɹ ɫ ɧɢɠɧɟɣ ɪɚɡɜɨɞɤɨɣ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɨɥɨɠɟɧɧɵɯ ɩɨ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɩɨɞɜɚɥɭ ((ɧɢɠɧɹɹ ɡɨɧɚ – ɫɢɫɬɟɦɵ ɫ ɜɟɪɯɧɟɣ ɪɚɡɜɨɞɤɨɣ 

ɩɨɞɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɧɨɝɨ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɷɬɚɠɭ ɢ ɧɢɠɧɟɣ 

ɦɚɝɢɫɬɪɚɥɶɸ, ɩɪɨɥɨɠɟɧɧɨɣ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɩɨɞɜɚɥɭ (ɜɟɪɯɧɹɹ ɡɨɧɚ – ɫɢɫɬɟɦɵ 

ɋɈ14 ɢ ɋɈ16)). 

Ɍɟɩɥɨɧɨɫɢɬɟɥɟɦ ɞɥɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɨɞɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɩɪɢɧɹɬɵ: 

- ɫɬɚɥɶɧɵɟ ɤɨɧɜɟɤɬɨɪɵ ɫɪɟɞɧɟɣ ɝɥɭɛɢɧɵ «ɍɧɢɜɟɪɫɚɥ-ɌȻ-ɋ», 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɠɢɥɵɯ ɞɨɦɚɯ, ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɢ ɥɢɮɬɨɜɵɯ ɯɨɥɥɚɯ, ɚ 

ɬɚɤɠɟ ɜ ɧɟɤɨɬɨɪɵɯ ɜɫɬɪɨɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 

- ɫɬɚɥɶɧɵɟ ɤɨɧɜɟɤɬɨɪɵ ɫɪɟɞɧɟɣ ɝɥɭɛɢɧɵ ɢ ɦɚɥɨɣ ɜɵɫɨɬɵ «ɍɧɢɜɟɪɫɚɥ-ɌȻ-

ɋ Ɇɢɧɢ» ɧɚ 1 ɷɬɚɠɟ ɩɨɞ ɨɤɧɚɦɢ ɜɫɬɪɨɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ; 
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- ɪɟɝɢɫɬɪ ɢɡ ɫɬɚɥɶɧɵɯ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ 10704-91, 

ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɛɚɤɟ ɦɭɫɨɪɨɤɚɦɟɪɵ. 

Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɨɬɞɚɱɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ 

ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɜ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɧɚ ɩɨɞɜɨɞɤɚɯ ɭɫɬɚɧɨɜɥɟɧɵ 

ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɵ ɢ ɲɚɪɨɜɵɟ ɤɪɚɧɵ. ɇɚ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɚɯ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɥɢɮɬɨɜɨɦ ɯɨɥɥɟ, ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɟ ɢ ɩɨɦɟɳɟɧɢɢ 

ɦɭɫɨɪɨɤɚɦɟɪɵ, ɪɟɝɭɥɢɪɭɸɳɚɹ ɢ ɡɚɩɨɪɧɚɹ ɡɚɞɜɢɠɤɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ. 

Ɉɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɜ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɜɵɫɨɬɟ 2 ɦ. ȼ 

ɬɚɦɛɭɪɟ ɧɚ 1 ɷɬɚɠɟ ɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚɞ ɩɨɥɨɦ. ȼ ɥɢɮɬɨɜɨɦ 

ɯɨɥɥɟ ɭɪɨɜɟɧɶ ɨɬɨɩɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɧɚ 2 ɦ ɜɵɲɟ ɭɪɨɜɧɹ ɩɨɥɚ. 

ɍɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɜɵɫɲɢɯ ɬɨɱɟɤ ɱɟɪɟɡ ɤɪɚɧɵ 

Ɇɚɟɜɫɤɨɝɨ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɢɧɬɨɜɨɣ ɱɚɫɬɢ ɫɬɨɹɤɚ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ ɜ ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ ɧɚ 

ɫɬɨɹɤɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɪɟɝɭɥɢɪɭɸɳɢɟ ɤɥɚɩɚɧɵ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɨɝɪɚɧɢɱɟɧɢɟɦ 

ɪɚɫɯɨɞɚ ɢ ɜɫɬɪɨɟɧɧɨɣ ɮɭɧɤɰɢɟɣ ɤɨɦɩɟɧɫɚɰɢɢ ɞɚɜɥɟɧɢɹ AQT ɮɢɪɦɵ 

«Ⱦɚɧɮɨɫɫ». 

Ʉɨɦɩɟɧɫɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɞɥɢɧɟɧɢɣ ɧɚ ɨɛɪɚɬɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ 

ɫɬɨɹɤɨɜ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɢɥɶɮɨɧɧɵɯ 

ɤɨɦɩɟɧɫɚɬɨɪɨɜ ɬɢɩɚ ARF ɮɢɪɦɵ «Ⱦɚɧɮɨɫɫ». Ɇɨɧɬɚɠ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ. 

Ⱦɥɹ ɩɨɤɜɚɪɬɢɪɧɨɝɨ ɭɱɟɬɚ ɬɟɩɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɪɚɞɢɚɬɨɪɧɨɝɨ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. Ɋɚɞɢɚɬɨɪɧɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɬɟɩɥɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɨɬɞɚɜɚɟɦɨɝɨ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɚɠɞɨɝɨ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɡɞɚɧɢɹ. ɇɚ 

ɨɫɧɨɜɟ ɩɨɤɚɡɚɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ ɬɟɩɥɚ ɢ ɩɨɤɚɡɚɧɢɣ ɨɛɳɟɞɨɦɨɜɨɝɨ ɫɱɟɬɱɢɤɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɚɛɫɨɥɸɬɧɨɣ ɞɨɥɢ ɡɚɬɪɚɬ ɤɚɠɞɨɝɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɩɨɬɪɟɛɢɬɟɥɹ ɩɪɢ ɨɛɳɟɞɨɦɨɜɨɦ ɩɨɬɪɟɛɥɟɧɢɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɩɪɢɧɹɬɵ ɢɡ ɫɬɚɥɶɧɵɯ ɜɨɞɨɡɚɛɨɪɧɵɯ 

ɬɪɭɛ ɩɨ ȽɈɋɌ 10704-91, ɩɪɨɥɨɠɟɧɧɵɯ ɫ ɭɤɥɨɧɨɦ ɤ ɫɛɨɪɧɨ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦɭ 

ɤɨɥɥɟɤɬɨɪɭ. ȼ ɤɚɱɟɫɬɜɟ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɝɨ ɩɨɤɪɵɬɢɹ ɩɪɢɧɹɬɨ ɤɨɦɩɥɟɤɫɧɨɟ 
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ɩɨɥɢɭɪɟɬɚɧɨɜɨɟ ɩɨɤɪɵɬɢɟ. Ƚɪɭɧɬɨɜɨɱɧɵɣ ɫɥɨɣ ɦɚɫɬɢɤɢ «ȼɟɤɬɨɪ 1236» 

ɧɚɧɨɫɢɬɫɹ ɜ 2 ɫɥɨɹ ɩɨ Ɍɍ5775-002-17045751-99, ɞɪɭɝɨɣ ɫɥɨɣ ɦɚɫɬɢɤɢ «ȼɟɤɬɨɪ-

1214» ɜ ɨɞɢɧ ɫɥɨɣ ɩɨ Ɍɍ5775-003-17045751-99. [5] 

 

ȼɟɧɬɢɥɹɰɢɹ  
 

 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɜɨɡɞɭɯɚ ɜ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɞɨɤɭɦɟɧɬɚɦɢ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɫ 

ɟɫɬɟɫɬɜɟɧɧɵɦ ɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ. 

ȼɨɡɞɭɯɨɨɛɦɟɧ ɩɪɢɧɹɬ: 

- ɩɨ ɧɨɪɦɚɦ ɜɵɬɹɠɤɢ ɨɬ ɫɚɧɢɬɚɪɧɵɯ ɩɪɢɛɨɪɨɜ; 

- ɩɨ ɧɨɪɦɚɬɢɜɧɨɣ ɤɪɚɬɧɨɫɬɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɩɨɦɟɳɟɧɢɣ; 

- ɩɨ ɪɚɫɱɟɬɭ ɧɚ ɚɫɫɢɦɢɥɹɰɢɸ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ (ɞɥɹ ɦɚɲɢɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ); 

- ɩɨ ɧɨɪɦɚɦ ɩɨɞɚɱɢ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ 1 ɱɟɥɨɜɟɤɚ. 

 ɍɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɫɚɧɭɡɥɨɜ, ɜɚɧɧɵɯ ɤɨɦɧɚɬ ɢ ɤɭɯɨɧɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɢɫɬɟɦɚɦɢ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ ɫ ɭɫɬɚɧɨɜɤɨɣ ɛɵɬɨɜɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɜɟɧɬɚɝɪɟɝɚɬɨɜ ɩɪɢɧɹɬɵ ɨɫɟɜɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɮɢɪɦɵ «ȼȿɇɌɋ» ɫ 

ɭɫɬɚɧɨɜɤɨɣ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ ɩɟɪɟɞ 

ɜɟɧɬɢɥɹɬɨɪɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɟɝɭɥɢɪɭɟɦɨɣ ɪɟɲɟɬɤɢ. 

 ȼɵɛɪɨɫ ɜɨɡɞɭɯɚ ɜ ɚɬɦɨɫɮɟɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɵɣ ɱɟɪɞɚɤ ɩɪɢ 

ɩɨɦɨɳɢ ɜɵɬɹɠɧɨɣ ɲɚɯɬɵ, ɧɚ ɜɵɫɨɬɟ ɧɟ ɦɟɧɟɟ 4,5 ɦ ɨɬ ɩɨɥɚ ɱɟɪɞɚɤɚ. 

ȿɫɬɟɫɬɜɟɧɧɚɹ ɜɵɬɹɠɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɩɪɢɧɹɬɚ: 

- ɱɟɪɟɡ ɪɟɲɟɬɤɭ ɜ ɫɬɟɧɟ ɦɚɲɢɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɥɢɮɬɨɜ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɧɚ 

ɚɫɫɢɦɢɥɹɰɢɸ ɬɟɩɥɨɢɡɛɵɬɤɨɜ ɜ ɩɨɦɟɳɟɧɢɢ; 

- ɞɥɹ ɩɨɦɟɳɟɧɢɹ ɭɡɥɚ ɜɜɨɞɚ ɢ ɂɌɉ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɨɬɦɟɬɤɟ -2,550, 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɟɲɟɬɤɢ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɟɧɚɯ, ɧɚɞ ɩɨɥɨɦ ɢ ɩɨɞ 

ɩɨɬɨɥɤɨɦ; 

- ɞɥɹ ɷɥɟɤɬɪɨɳɢɬɨɜɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɩɟɪɜɨɦ ɷɬɚɠɟ, ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɨɬɞɟɥɶɧɵɣ ɜɵɬɹɠɧɨɣ ɜɟɧɬɤɚɧɚɥ ȼȿ3; 
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- ɞɥɹ ɜɟɧɬɢɥɹɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɨɞɜɚɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɧɚɹ ɲɚɯɬɚ 

ȼȿ1 ɫ ɜɵɛɪɨɫɨɦ ɜɵɬɹɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ 1 ɦ ɜɵɲɟ ɤɪɨɜɥɢ; 

- ɜɟɧɬɢɥɹɰɢɹ ɦɭɫɨɪɨɤɚɦɟɪɵ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɱɟɪɟɡ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɤɚɧɚɥ 

ȼȿ2 ɫ ɜɵɛɪɨɫɨɦ ɜɵɬɹɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ 1 ɦ ɜɵɲɟ ɤɪɨɜɥɢ; 

- ɜɟɧɬɢɥɹɰɢɹ ɦɭɫɨɪɨɩɪɨɜɨɞɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɱɟɪɟɡ ɫɬɜɨɥ ɦɭɫɨɪɨɩɪɨɜɨɞɚ, 

ɧɚɞ ɤɨɬɨɪɵɦ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɭɡɟɥ ɢ ɫɨɫɬɨɢɬ ɢɡ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ, ɡɚɫɥɨɧɤɢ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɤɚɧɚɥɚ ɩɪɢ ɫɚɧɨɛɪɚɛɨɬɤɟ 

ɫɬɜɨɥɚ ɦɭɫɨɪɨɩɪɨɜɨɞɚ, ɞɟɮɥɟɤɬɨɪɚ, ɷɥɟɦɟɧɬɚ ɭɩɥɨɬɧɟɧɢɹ ɩɪɨɯɨɞɚ ɤɚɧɚɥɚ ɱɟɪɟɡ 

ɤɪɨɜɥɸ ɡɞɚɧɢɹ (ɝɢɥɶɡɭ ɢ ɮɚɪɬɭɤ).  

 Ⱦɥɹ ɩɨɦɟɳɟɧɢɹ Ʉɍɂ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ 1 ɷɬɚɠɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɦɟɯɚɧɢɱɟɫɤɚɹ ɜɟɧɬɢɥɹɰɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɜɵɬɹɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɢɧɹɬ ɛɵɬɨɜɨɣ 

ɜɟɧɬɢɥɹɬɨɪ ɫ ɨɛɪɚɬɧɵɦ ɤɥɚɩɚɧɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɩɨɦɟɳɟɧɢɢ Ʉɍɂ. ɍɞɚɥɟɧɢɟ 

ɜɵɬɹɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɬɞɟɥɶɧɵɣ ɨɬ ɠɢɥɨɣ ɱɚɫɬɢ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɤɚɧɚɥ.  

 ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɜɵɬɹɠɧɵɯ 

ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɧɟɤɨɬɨɪɵɯ ɄȾɍ, ɞɥɹ ɱɟɝɨ ɜ ɲɚɯɬɟ ɥɟɫɬɧɢɱɧɨɝɨ ɭɡɥɚ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɪɨɤɥɚɞɤɚ ɬɪɚɧɡɢɬɧɨɝɨ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚ. Ʉ ɭɤɚɡɚɧɧɨɦɭ 

ɜɨɡɞɭɯɨɩɪɨɜɨɞɭ ɜɨɡɦɨɠɧɨ ɩɨɞɤɥɸɱɟɧɢɟ ɜɵɬɹɠɧɵɯ ɫɢɫɬɟɦ ɄȾɍ ɫɭɦɦɚɪɧɵɦ 

ɪɚɫɯɨɞɨɦ ɞɨ 3500 ˏଷ ч⁄ . ɉɪɨɯɨɞɹɳɢɟ ɱɟɪɟɡ ɷɥɟɤɬɪɨɳɢɬɨɜɭɸ ɜɨɡɞɭɯɨɜɨɞɵ ɄȾɍ 

ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɟɞɢɧɟɧɵ ɧɚ ɫɜɚɪɤɟ, ɧɟ ɢɦɟɬɶ ɨɬɜɟɬɜɥɟɧɢɣ ɢ ɩɪɨɥɨɠɟɧɵ ɜ 

ɨɝɧɟɡɚɳɢɬɧɨɦ ɩɨɤɪɵɬɢɢ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɟɥɚ ɨɝɧɟɫɬɨɣɤɨɫɬɢ EI30. [6] 

 

  ɉɪɨɬɢɜɨɞɵɦɨɜɚɹ ɡɚɳɢɬɚ  
 

 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɩɪɨɬɢɜɨɞɵɦɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɛɭɠɞɟɧɢɟɦ. 

ɉɪɢɧɹɬɵ ɫɢɫɬɟɦɵ ɞɵɦɨɭɞɚɥɟɧɢɹ ɢ ɩɨɞɩɨɪɚ ɜɨɡɞɭɯɚ.  

 

 

  Ⱦɵɦɨɭɞɚɥɟɧɢɟ  
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 Ⱦɵɦɨɭɞɚɥɟɧɢɟ ɩɪɢɧɹɬɨ ɢɡ ɩɨɷɬɚɩɧɵɯ ɤɨɪɢɞɨɪɨɜ ɠɢɥɨɝɨ ɞɨɦɚ. Ⱦɥɹ ɫɢɬɟɦ 

ɞɵɦɨɭɞɚɥɟɧɢɹ ɩɪɢɧɹɬ ɪɚɞɢɚɥɶɧɵɣ ɜɟɧɬɢɥɹɬɨɪ ɞɵɦɨɭɞɚɥɟɧɢɹ ɮɢɪɦɵ «ȼȿɁȺ» ɫ 

ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ʹч ͶͲͲ℃⁄ . Ⱦɵɦɨɭɞɚɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɱɟɪɟɡ ɧɨɪɦɚɥɶɧɨ ɡɚɤɪɵɬɵɟ ɤɥɚɩɚɧɵ ɞɵɦɨɭɞɚɥɟɧɢɹ ɄɗȾ-03 

ɮɢɪɦɵ «ȼȿɁȺ» ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ, ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ ɦɟɧɟɟ EI30. 

Ʉɥɚɩɚɧɵ ɭɫɬɚɧɨɜɥɟɧɵ ɧɟ ɧɢɠɟ 2,1 ɦ ɨɬ ɩɨɥɚ. [7] 

 

1.3 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɂɌɉ 

 

 ɂɌɉ ɜɵɩɨɥɧɟɧ ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɫɥɨɜɢɣ ɩɨɞɤɥɸɱɟɧɢɹ, ɜɵɞɚɧɧɵɯ 

ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɈɈɈ «ɄɪɚɫɄɨɦ» ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 41-101-

95 «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɯ ɩɭɧɤɬɨɜ», ɋɉ 60-13330-2012 «Ɉɬɨɩɥɟɧɢɟ, 

ɜɟɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ». 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɪɚɫɱɟɬɚ ɂɌɉ: 

 ;℃ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ -37 °ݐ -

- ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 233 ɞɧɹ. 

 ɍɡɟɥ ɭɱɟɬɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɜɨɞɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ ɡɞɚɧɢɟ ɜ ɨɫɹɯ Ⱥ-ȼ, 4-6. ɂɌɉ ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɠɢɥɨɝɨ ɞɨɦɚ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɜɜɨɞɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɟ ɂɌɉ ɜ 

ɨɫɹɯ Ʉ-ɉ, 6-7. ɂɫɬɨɱɧɢɤ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ – «Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-2». 

 Ɍɟɩɥɨɧɨɫɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɜɨɞɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 150/70 ℃, ɞɚɜɥɟɧɢɟ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɚ ɜɜɨɞɟ 7,8/6,5 ˍˆ˔ ˔ˏଶ⁄ . ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ – 

ɞɜɭɯɬɪɭɛɧɚɹ, ɡɚɤɪɵɬɚɹ. ɉɨɞɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɤ ɬɟɩɥɨɜɵɦ ɫɟɬɹɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɧɟɡɚɜɢɫɢɦɨɣ ɫɯɟɦɟ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɫɢɫɬɟɦɵ Ƚȼɋ ɩɨ 

ɡɚɤɪɵɬɨɣ ɫɯɟɦɟ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ. Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 

ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ 95/68 ℃, ɜ ɫɢɫɬɟɦɟ Ƚȼɋ 65 ℃. Ƚȼɋ ɜ ɡɢɦɧɢɣ ɢ ɥɟɬɧɢɣ 

ɩɟɪɢɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. [8] 



18 
 

1.4 Ɉɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  

 

1.4.1 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

 Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ˏ ч⁄  ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɝɪɚɮɢɤɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ  

95/68 ℃ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɧɚ ɨɬɨɩɥɟɧɢɟ 397,0087 ɤȼɬ ɫɨɫɬɚɜɥɹɟɬ: 

 𝐺଴ = ଷ,଺∗ொሺ௧భ−௧మሻ∗𝐶 =  ଷ,଺∗ଷଽ଻,଴଴ଵ଻ሺଽହ−଺଼ሻ∗ସ,ଵ଼଺ = ͳʹ,͸ ˏ ч⁄                                                           (1) 

  

 ɇɚɩɨɪ ɧɚɫɨɫɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜ ɫɢɫɬɟɦɟ (6 ɦ.ɜɨɞ.ɫɬ.) ɢ ɧɚ 

ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɯ ɤɥɚɩɚɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɝɪɟɛɟɧɤɢ (1,2 ɦ.ɜɨɞ.ɫɬ), ɩɨɬɟɪɶ 

ɧɚɩɨɪɚ ɧɚ ɮɢɥɶɬɪɟ (0,13 ɦ.ɜɨɞ.ɫɬ.), ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ (2,97 

ɦ.ɜɨɞ.ɫɬ.). ɇɟɨɛɯɨɞɢɦɵɣ ɧɚɩɨɪ ɫɨɫɬɚɜɥɹɟɬ 10,3 ɦ.ɜɨɞ.ɫɬ. Ɍɚɤɢɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɫɨɫ ɮɢɪɦɵ «Grundfos» UPSD 65-180F. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

 

1.4.2 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɫɢɫɬɟɦɵ Ƚȼɋ 

 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ 

ɫɢɫɬɟɦɵ Ƚȼɋ. Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɫɨɫɬɚɜɥɹɟɬ: 

 𝐺ˆ˅˔ = ͵,͸ ∗ ቀொˆ˅˔∆௧ ቁ ∗ 𝐶 = ͵,͸ ∗ ቀ଺ହହ ቁ ∗ Ͷ,ͳͺ͸ = ͳ,ͳͲ ˏ ч⁄                                    (2) 

             

 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 40% ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ: 

 𝐺 =  𝐺ˆ˅˔ ∗ Ͳ,Ͷ = ͳ,ͳͲ ∗ Ͳ,Ͷ = Ͳ,ͶͶ ˏ ч⁄                                                            (3) 

                              

 ɇɚɩɨɪ ɧɚɫɨɫɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜ ɫɢɫɬɟɦɟ (7,64 ɦ.ɜɨɞ.ɫɬ.), 

ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɮɢɥɶɬɪɟ (0,13 ɦ.ɜɨɞ.ɫɬ.) ɢ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 

(0,83 ɦ.ɜɨɞ.ɫɬ.). ɇɟɨɛɯɨɞɢɦɵɣ ɧɚɩɨɪ ɫɨɫɬɚɜɥɹɟɬ 8,6 ɦ.ɜɨɞ.ɫɬ. Ɍɚɤɢɦ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɫɨɫ ɮɢɪɦɵ «Grundfos» UPS 32-100. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

 

1.4.3 ɉɨɞɩɢɬɨɱɧɵɣ ɧɚɫɨɫ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

 ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɨɬɨɩɥɟɧɢɹ, ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɤɨɧɬɭɪɟ 

ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ (70 ɦ.ɜɨɞ.ɫɬ.) ɧɚ ɥɢɧɢɢ ɩɨɞɩɢɬɤɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɭɫɬɚɧɨɜɤɚ ɧɚɫɨɫɚ ɩɨɞɩɢɬɤɢ. 

 Ɉɛɴɟɦ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ – 6270 ɥ. ɇɟɨɛɯɨɞɢɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɩɨɞɩɢɬɨɱɧɨɝɨ ɧɚɫɨɫɚ, ɫɨɝɥɚɫɧɨ ɋɉ 41.101-95, ɫɨɫɬɚɜɥɹɟɬ 20%.  

  𝐺ː = ʹͲ% ∗ ͸ʹ͹Ͳ ˎ = ͳ,ʹͷ ˏଷ ч⁄                                                                      (4) 

 

ɇɟɨɛɯɨɞɢɦɵɣ ɧɚɩɨɪ ɧɚɫɨɫɚ ɫɨɫɬɚɜɥɹɟɬ 10 ɦ.ɜɨɞ.ɫɬ. 

 Ɍɚɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɫɨɫ ɮɢɪɦɵ «Grundfos» CME 1-3. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

 

  1.4.4 Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

ɉɨɬɟɪɢ ɬɟɩɥɚ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜɵɱɢɫɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 

 ܳℎ௧ =  ∑ ܳ𝑖ℎ௧                                                                                                    (5) ܳ𝑖ℎ௧ = ݇ ∗ 𝑑𝑇 ∗ ݈ = ݇ ∗ (𝑇 ˓ − Тː˃˓) ∗ ݈,                                                          (6) 

 

ɝɞɟ  ܳ𝑖ℎ௧ – ɬɟɩɥɨɩɨɬɟɪɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ȼɬ;  

 k – ɥɢɧɟɣɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/(ɦ°ɋ);  

dT – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ, °ɋ; 

 Т˔˓ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, °ɋ;  ܶ  Тː˃˓ – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, °ɋ;  
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l – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

 

 Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɟɬɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 Тଷ = 
ଷ,଺∗ொ˖ч∗Тమ− ொ𝑖ℎ𝑡∗ሺ భభ,భ6యሻଷ.଺∗ ொ˖ч  ,                                                                                 (7) 

ɝɞɟ  ܳ˖ч - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɭɱɚɫɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɥ/ɫ;               ܳ𝑖ℎ௧– ɬɟɩɥɨɩɨɬɟɪɢ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɭɱɟɬɨɦ ɢɡɨɥɹɰɢɢ, ȼɬ;              Тଶ– ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, °ɋ;  

          (1/1,163) – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɜɨɞɚ. 1 ɤɤɚɥ/ɱ = 1,163 ȼɬ. 

 

 Ɋɚɫɱёɬ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡɜɟɫɬɧɨɣ ɞɥɢɧɵ 

ɜɵɩɨɥɧɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 ∆ܲ = ሺͳ ܮܴ + ݇𝑚ሻ,                                                                                          (8) 

 

ɝɞɟ  Δp – ɩɨɬɟɪɹ ɞɚɜɥɟɧɢɹ ɜ ɦɟɬɪɚɯ ɜɨɞɹɧɨɝɨ ɫɬɨɥɛɚ. Ɍɚɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɩɪɢɦɟɧɢɦɚ ɜɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɢɡɦɟɧɹɟɬɫɹ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɟё ɩɨɬɨɤɟ;  

R – ɭɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ 1 ɦ ɞɥɢɧɵ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɉɚ/ɦ;  

L – ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɦɟɬɪɚɯ, ɦ;  

K – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɩɨ (ɋɇɢɉ II-34–76) 
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ɉɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɪɚɡɛɨɪɧɵɣ FP-22-33-1-EH 

Ɍɚɛɥɢɰɚ 1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ƚɪɟɸɳɚɹ ɫɬɨɪɨɧɚ ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ 
ɫɬɨɪɨɧɚ 

Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ˍˆ ˔⁄  1,58 3,52 

Ɉɛɴɟɦɧɵɣ ɩɨɬɨɤ ˏଷ ч⁄  5,928 13,060 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ 
ɜɯɨɞɟ 

℃ 130 68 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ 
ɜɵɯɨɞɟ 

℃ 70 95 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɛɚɪ 0 0 

 

Ɍɚɛɥɢɰɚ 2 – Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ƚɪɟɸɳɚɹ ɫɬɨɪɨɧɚ ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ 
ɫɬɨɪɨɧɚ 

ȼɯɨɞ ȼɵɯɨɞ ȼɯɨɞ  ȼɵɯɨɞ 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ 
ɜɹɡɤɨɫɬɶ 

cP 0,211 0,404 0,416 0,296 

ɉɥɨɬɧɨɫɬɶ ˍˆ ˏଷ⁄  936,2 976,4 977,4 961,7 

Ɍɟɩɥɨɟɦɤɨɫɬɶ ݇ܬ ݇𝑔ܭ⁄  4,240 4,174 4,173 4,189 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 𝑊 ⁄ܭ݉  0,666 0,649 0,648 0,658 

 

 

 

 

 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɩɩɚɪɚɬɚ 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ƚɪɟɸɳɚɹ ɫɬɨɪɨɧɚ ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ 
ɫɬɨɪɨɧɚ 

ȼɯɨɞ ȼɵɯɨɞ ȼɯɨɞ ȼɵɯɨɞ 

Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ - 397 - - 

ɉɨɜɟɪɯɧɨɫɬɶ 
ɬɟɩɥɨɨɛɦɟɧɚ 

ml - 6,51 - - 

Ʌɨɝ./ɷɮɮ. ɪɚɡɧɢɰɚ 
ɬɟɦɩɟɪɚɬɭɪ 

K - 11,53 / 11,53 - - 

Ʉɨɷɮɮ. 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ 
ɬɪɟɛ./ɢɦɟɸɳ. 

𝑊 ݈݉݇⁄  - 5289/6661 - - 

Ʉɨɷɮɮ. ɡɚɝɪɹɡɧɟɧɢɹ ݈݉݇ 𝑊⁄  - 0,0000389 - - 

Ɂɚɩɚɫ ɩɨɜɟɪɯɧɨɫɬɢ % - 25,94 - - 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ mWs 0,653 - - 2,970 

ɋɤɨɪɨɫɬɶ ɜ ɤɚɧɚɥɟ ݉ ⁄ݏ  0,18/0,29 - - 0,39/0,65 

ɋɤɨɪɨɫɬɶ ɜ 
ɩɪɢɫɨɟɞɢɧɟɧɢɢ 

݉ ⁄ݏ  0,71 - - 2 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɯɨɞɨɜ 

- 1 - - 1 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɩɥɚɫɬɢɧ 

- - 33 - - 

Ɍɢɩ ɤɚɧɚɥɚ - - 10*HH+6*HL - - 

 

Ɍɚɛɥɢɰɚ 4 – ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɩɢɫɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɞɭɤɬɚ CMEI 1-3 A-R-A-E-AVBE 

№ ɩɪɨɞɭɤɬɚ 98394763 
EAN ɧɨɦɟɪ 5711494277742 

ɐɟɧɚ ɉɨ ɡɚɩɪɨɫɭ 
Ɍɟɯɧɢɱɟɫɤɢɟ: 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 3480 ˑ ˄ ˏˋː⁄  
Ɍɟɤɭɳɢɣ ɪɚɫɫɱɢɬɚɧɧɵɣ ɪɚɫɯɨɞ 1,25 ˏ

ଷ ч⁄  
Ɉɛɳɢɣ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚɫɨɫɚ 20,1 ɦ 

Ɋɚɛɨɱɢɟ ɤɨɥɟɫɚ 3 
ɍɩɥɨɬɧɟɧɢɟ ɜɚɥɚ AVBE 

Ⱦɚɧɧɵɟ ɧɚ ɮɢɪɦɟɧɧɨɣ ɬɚɛɥɢɱɤɟ CE, TR 
Ⱦɨɩɭɫɤ ɧɚ ɪɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ISO 9906, 1999 Annex A 

ɂɫɩɨɥɧɟɧɢɟ ɧɚɫɨɫɚ A 
Ɇɨɞɟɥɶ A 

Ɇɚɬɟɪɢɚɥɵ: 
Ʉɨɪɩɭɫ ɧɚɫɨɫɚ ɑɭɝɭɧ EN-JL 1030, AISI 30 ȼ 
Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ ɇɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ DIN W.-Nr. 1.4301, AISI 
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304 
Ʉɨɞ ɦɚɬɟɪɢɚɥɚ A 

Ɋɟɡɢɧɚ EPDM 
Ʉɨɞ ɪɟɡɢɧɵ E 

Ɇɨɧɬɚɠ: 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ 
40 ℃ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 10 ɛɚɪ 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɡɚɞɚɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ 
6 ɛɚɪ / 90 ℃ 

ɋɬɚɧɞɚɪɬɧɵɣ ɮɥɚɧɟɰ Ȼɟɡ ɪɟɡɶɛɵ RP 
Ʉɨɞ ɫɨɟɞɢɧɟɧɢɹ R 

ȼɜɨɞ ɧɚɫɨɫɚ Rp 1 
ȼɵɜɨɞ ɧɚɫɨɫɚ Rp 1 

ɀɢɞɤɨɫɬɶ: 
Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ȼɨɞɚ 

Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɠɢɞɤɨɫɬɢ -20…90 ℃ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɠɢɞɤɨɫɬɢ 60 ℃ 

ɉɥɨɬɧɨɫɬɶ 983,2 ̱ ˆ ˏଷ⁄  

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ 1 ˏ ˏଶ ˔⁄  
Ⱦɚɧɧɵɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ: 

Ɍɢɩ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 71Ⱥ 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ - ଶܲ 0,56 ɤȼɬ 

ɉɪɨɦɵɲɥɟɧɧɚɹ ɱɚɫɬɨɬɚ 50 Ƚɰ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 1*200-240 ȼ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 3,40-2,90 Ⱥ 
ɇɨɦɢɧɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ 360-4000 ˑ˄ ˏˋː⁄  

Ʉɥɚɫɫ ɡɚɳɢɬɵ (IEC 34-5) IP65 
Ʉɥɚɫɫ ɢɡɨɥɹɰɢɢ (IEC 85) F 

Ⱦɪɭɝɨɟ: 
Ɇɚɪɤɢɪɨɜɤɚ Grundfos Blueflux 

Ɇɢɧɢɦɚɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, 
MEI 2 

0.7 

ȼɟɫ ɧɟɬɬɨ 13,1 ɤɝ 
ɉɨɥɧɵɣ ɜɟɫ 16,6 ɤɝ 

№ ɫɬɪɭɤɬɭɪɧɨɝɨ ɮɚɣɥɚ 98498325 
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1.4.5 Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɫɢɫɬɟɦɵ Ƚȼɋ 

 ɋɯɟɦɭ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ Ƚȼɋ ɜɵɛɢɪɚɟɦ ɞɜɭɯɫɬɭɩɟɧɱɚɬɭɸ 

(ɫɨɝɥɚɫɧɨ ɩ. 3.14 ɋɉ 41.101-95), ɬ.ɤ. ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ Ƚȼɋ ɤ ɧɚɝɪɭɡɤɟ 

ɧɚ ɨɬɨɩɥɟɧɢɟ ɪɚɜɧɨ 0,64. [9] 

ɉɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɪɚɡɛɨɪɧɵɣ FP 16-27-1-EH 

Ɍɚɛɥɢɰɚ 5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ƚɪɟɸɳɚɹ ɫɬɨɪɨɧɚ ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ 
ɫɬɨɪɨɧɚ 

Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ˍˆ ˔⁄  2,90 1,02 

Ɉɛɴɟɦɧɵɣ ɩɨɬɨɤ ˏଷ ч⁄  10,560 3,690 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ 
ɜɯɨɞɟ 

℃ 45,5 5 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ 
ɜɵɯɨɞɟ 

℃ 33,16 40 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɛɚɪ 0 0 

 

Ɍɚɛɥɢɰɚ 6 – Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ƚɪɟɸɳɚɹ ɫɬɨɪɨɧɚ ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ 
ɫɬɨɪɨɝɧɚ 

ȼɯɨɞ ȼɵɯɨɞ ȼɯɨɞ  ȼɵɯɨɞ 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ 
ɜɹɡɤɨɫɬɶ 

cP 0,593 0,747 1,431 0,655 

ɉɥɨɬɧɨɫɬɶ ˍˆ ˏଷ⁄  988 992,9 1001 990,3 

Ɍɟɩɥɨɟɦɤɨɫɬɶ ݇ܬ ݇𝑔ܭ⁄  4,175 4,181 4,207 4,177 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 𝑊 ⁄ܭ݉  0,638 0,631 0,614 0,635 

 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɩɩɚɪɚɬɚ 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ƚɪɟɸɳɚɹ ɫɬɨɪɨɧɚ ɇɚɝɪɟɜɚɬɟɥɶɧɚɹ 
ɫɬɨɪɨɧɚ 

ȼɯɨɞ ȼɵɯɨɞ ȼɯɨɞ ȼɵɯɨɞ 

Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ - 149,5066 - - 

ɉɨɜɟɪɯɧɨɫɬɶ 
ɬɟɩɥɨɨɛɦɟɧɚ 

ml - 3,75 - - 

Ʌɨɝ./ɷɮɮ. ɪɚɡɧɢɰɚ 
ɬɟɦɩɟɪɚɬɭɪ 

K - 13,88 / 13,88 - - 

Ʉɨɷɮɮ. 
ɬɟɩɥɨɩɟɪɟɞɚɱɢ 
ɬɪɟɛ./ɢɦɟɸɳ. 

𝑊 ݈݉݇⁄  - 2878 / 3513 - - 

Ʉɨɷɮɮ. ɡɚɝɪɹɡɧɟɧɢɹ ݈݉݇ 𝑊⁄  - 0,0000628 - - 

Ɂɚɩɚɫ ɩɨɜɟɪɯɧɨɫɬɢ % - 22,07 - - 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ mWs 1,182 - - 0,186 

ɋɤɨɪɨɫɬɶ ɜ ɤɚɧɚɥɟ ݉ ⁄ݏ  0,28/0,66 - - 0,1 / 0,22 

ɋɤɨɪɨɫɬɶ ɜ 
ɩɪɢɫɨɟɞɢɧɟɧɢɢ 

݉ ⁄ݏ  1,26 - - 0,57 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɨɯɨɞɨɜ 

- 1 - - 1 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɥɚɫɬɢɧ 

- - 27 - - 

Ɍɢɩ ɤɚɧɚɥɚ - - 6*HH+7*LL - - 

 

 

 

 

 

 

 

 

 

 

 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
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Ɍɚɛɥɢɰɚ 8 – ɇɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɇɟɫɬɨ 
ɭɫɬɚɧɨɜɤɢ 

Ɉɛɪɚɬɧɵɣ 
ɬɪɭɛɨɩɪɨɜɨɞ 

ɨɬɨɩɥɟɧɢɹ 

ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ 
ɬɪɭɛɨɩɪɨɜɨɞ Ƚȼɋ 

Ɍɪɭɛɨɩɪɨɜɨɞ 
ɩɨɞɩɢɬɤɢ 

Ɍɪɭɛɨɩɪɨɜɨɞ 
Ƚȼɋ (ɩɨɜɵɫɢ-

ɬɟɥɶɧɵɣ) 
Ɍɢɩ UPSD 65-

180F 

UPS 32-100 CME 1-3 CME 5-3 

ɋɩɨɫɨɛ 
ɭɫɬɚɧɨɜɤɢ 

Ȼɟɡɮɭɧɞɚ- 

ɦɟɧɬɧɵɣ 

ɛɟɡɮɭɧɞɚɦɟɧɬɧɵ
ɣ 

ɧɚ 
ɮɭɧɞɚɦɟɧɬɟ 

ɧɚ ɮɭɧɞɚɦɟɧɬɟ 

Ʉɨɥɢɱɟɫɬɜɨ 2 (1-

ɪɟɡɟɪɜɧɵɣ) 
1 1 1 

ɂɡɝɨɬɨɜɢɬɟɥɶ Grundfos Grundfos Grundfos Grundfos 

Ɇɨɳɧɨɫɬɶ, ȼɬ 1550 345 550 1100 

ɉɪɨɢɡɜ-ɧɨɫɬɶ, ˏ ч⁄  

12,6 0,44 1,25 3,65 

ɇɚɩɨɪ, 
ɦ.ɜɨɞ.ɫɬ 

10,3 8,6 10 24 

 

Ɍɚɛɥɢɰɚ 9 – ɗɥɟɤɬɪɨɩɪɢɜɨɞ 

 

Ɍɢɩ AMV-35 AMV-35 

ɋɢɫɬɟɦɚ Ɉɬɨɩɥɟɧɢɟ Ƚȼɋ 

ɉɢɬɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ 230ȼ 230ȼ 

ɑɚɫɬɨɬɚ ɬɨɤɚ 50/60 Ƚɰ 50/60 Ƚɰ 

ɉɪɢɧɰɢɩ ɭɩɪɚɜɥɟɧɢɹ ɬɪɟɯɩɨɡɢɰɢɨɧɧɵɣ ɬɪɟɯɩɨɡɢɰɢɨɧɧɵɣ 

ɍɩɪɚɜɥɟɧɢɟ ɜɪɭɱɧɭɸ ɞɚ ɞɚ 

Ɋɚɡɜɢɜɚɟɦɨɟ ɭɫɢɥɢɟ 600 ɇ 600 ɇ 

ȼɪɟɦɹ ɩɟɪɟɦɟɳɟɧɢɹ 
ɲɬɨɤɚ ɧɚ 1 ɦɦ 

3 ɫɟɤ 3 ɫɟɤ 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

0-55 ℃ 0-55 ℃ 

Ɇɚɫɫɚ ɫ ɤɥɚɩɚɧɨɦ 1,55 ɤɝ 1,55 ɤɝ 
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Ɍɚɛɥɢɰɚ 10 – Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɨɬɨɩɥɟɧɢɹ 

-15 103,8 54,6 76,4 

-16 105,9 55,4 77,8 

-17 108 56,1 79,1 

-18 110,2 56,9 80,4 

-19 112,3 57,6 81,8 

-20 114,4 58,3 83,1 

-21 116,6 59 84,4 

-22 118,7 59,7 85,7 

-23 120,8 60,5 87 

-24 122,9 61,2 88,3 

-25 125 61,9 89,7 

-26 127,1 62,6 90,9 

-27 129,2 63,3 92,2 

-28 131,3 63,9 93,5 

-29 133,4 64,6 94,8 

-30 135 65,1 95,7 

-31 135 64,5 95,3 

-32 135 64,2 95,2 

-33 135 63,8 95 

-34 135 63,4 94,7 

-35 135 62,7 94,5 

-36 135 62,2 94,1 

-37 135 61,8 93,8 

 

 

           ɇɚ ɪɢɫɭɧɤɟ 3 ɢɡɨɛɪɚɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. ݐ ,℃ 150…0 = .˅.˔ݐː.˅. = +8…-37 ℃. ɇɚ ɝɪɚɮɢɤɟ 

ɩɪɟɞɫɬɚɜɥɟɧɵ: Тଵ – ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, Тଶ - 

ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ,  Тଷ (105) – ɤɨɧɜɟɤɬɨɪ. ɇɚ 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ Тଵ ɩɪɢ ݐː.˅. = +8 ℃ ɪɚɜɧɚ 74 ℃, ɬɨ ɩɪɢ 

ɩɨɧɢɠɟɧɢɢ ݐː.˅. ɞɨ -37℃ ɨɧɚ ɩɨɜɵɫɢɥɚɫɶ ɞɨ 135 ℃. Тଶ ɩɪɢ ݐː.˅. = +8 ℃ ɪɚɜɧɚ 49 

℃ ɫɧɚɱɚɥɚ ɭɦɟɧɶɲɢɥɚɫɶ ɞɨ 44 ℃, ɚ ɡɚɬɟɦ ɩɪɢ ݐː.˅. = -37℃ ɨɧɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ 

ɩɨɜɵɫɢɥɚɫɶ ɞɨ 55 ℃.  Тଷ  (105) ɩɪɢ ݐː.˅. = +8 ℃ ɫɧɚɱɚɥɚ ɭɦɟɧɶɲɢɥɚɫɶ ɞɨ 58 ℃, 

ɚ ɡɚɬɟɦ ɩɪɢ  ݐː.˅. = -37℃ ɨɧɚ ɩɨɜɵɫɢɥɚɫɶ ɞɨ 95 ℃. 

 

Тː.˅. Тଵ Тଶ Тଷ(105) 

  8 74 48 59,5 

7 74 47,6 59,2 

6 74 47,1 59 

5 74 46,7 58,7 

4 74 46,3 58,5 

3 74 45,8 58,3 

2 74 45,4 58 

1 74 44,9 57,7 

0 74 44,5 57,5 

-1 74 44,1 57,3 

-2 75,2 44,4 58,3 

-3 77,5 45,2 59,7 

-4 79,7 46 61,1 

-5 81,9 46,8 62,6 

-6 84,1 47,7 64 

-7 86,4 48,5 65,4 

-8 88,6 49,3 66,8 

-9 90,7 50 68,2 

-10 92,9 50,8 69,6 

-11 95,1 51,6 71 

-12 97,3 52,4 72,3 

-13 99,4 53,1 73,7 

-14 101,6 53,9 75,1 
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Ɋɢɫɭɧɨɤ 3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ 

 

 

Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɨɛɳɟɝɨ ɜɢɞɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɡɞɚɧɢɹ 
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ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ

Тϭ ТϮ Тϯ;ϭϬ5Ϳ
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Ɍɚɛɥɢɰɚ 11 - ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ  

№ ɉɚɪɚɦɟɬɪɵ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

Ɂɧɚɱɟɧɢɟ 

1 Ɋɚɫɱɟɬɧɵɣ ɨɛɴɟɦɧɵɣ (ɦɚɫɫɨɜɵɣ) ɪɚɫɯɨɞ: 
Ɉɬɨɩɥɟɧɢɟ (150/70℃) 
Ɉɬɨɩɥɟɧɢɟ (95/68℃) 

Ƚȼɋ (65/5℃) 

 ˏ ч⁄  

 

4,4 

12,6 

3,65 

2 Ɋɚɫɯɨɞ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɫɨɝɥɚɫɧɨ 
ɩɪɨɟɤɬɨɜ Ɉȼ, ȼɄ: 

- ɨɬɨɩɥɟɧɢɟ 

- Ƚȼɋ ɦɚɤɫ. 
- Ƚȼɋ ɫɪɟɞɧɟɱɚɫɨɜɚɹ 

 

 ʒˍ˃ˎ ч⁄  

(ɤȼɬ) 

0,341360 

(397,0017) 

0,219120 

(254,8366) 

0,066248 (77,0464) 

3 Ɋɚɫɱɟɬɧɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ 
ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ: 

- ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (ɬ/ɩ) 
- ɜ ɨɛɪɚɬɧɨɦ ɬ/ɩ 

Ɏɚɤɬɢɱɟɫɤɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ 
ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ: 
- ɜ ɩɨɞɚɸɳɟɦ ɬ/ɩ 

- ɜ ɨɛɪɚɬɧɨɦ ɬ/ɩ 

 

 ˍˆ˔  ˔ˏଶ⁄  

 

 

 

 

 

 

 

8,8 

7,5 

 

 

7,8 

6,5 

4 Ɋɚɫɱɟɬɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ 
ɬɟɩɥɨɜɨɣ ɫɟɬɢ: 

Ɉɬɨɩɥɟɧɢɟ I ɤɨɧɬɭɪ: 
- ɜ ɩɨɞɚɸɳɟɦ ɬ/ɩ 

- ɜ ɨɛɪɚɬɧɨɦ ɬ/ɩ 

II  ɤɨɧɬɭɪ: 
- ɜ ɩɨɞɚɸɳɟɦ ɬ/ɩ 

- ɜ ɨɛɪɚɬɧɨɦ ɬ/ɩ 

- Ƚȼɋ 

 

 

 

℃ 

 

 

 

150 

70 

 

95 

70 

65 
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ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 1: 

1) ɂɡɭɱɟɧɚ ɫɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ 

2) Ɋɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ 

ɭɩɪɚɜɥɹɬɶ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ ɞɥɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

ɐɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɪɟɚɥɶɧɨ 

ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɠɢɥɨɦ ɡɞɚɧɢɢ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɞɟɪɠɚɧɢɟɦ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫ ɩɨɦɨɳɶɸ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, 

ɨɛɨɝɪɟɜɚɟɦɵɯ ɜɨɞɨɣ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɨɩɢɫɚɬɶ ɩɪɢɦɟɧɹɟɦɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɪɚɫɫɦɨɬɪɟɬɶ 

ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɯɟɦɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ; 

- ɪɚɡɪɚɛɨɬɚɬɶ ɦɨɞɟɥɶ ɜɢɡɭɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ SimInTech ; 

- ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɜ 

ɠɢɥɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚ ɫɱɟɬ  ɞɚɜɥɟɧɢɹ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ   
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2 ɈɉɂɋȺɇɂȿ ɋɊȿȾɋɌȼ ȺȼɌɈɆȺɌɂɁȺɐɂɂ 

 

ɋɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 

ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɦ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɛɪɚɧɵ ɬɟɯɧɢɱɟɫɤɢ ɝɪɚɦɨɬɧɨ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨ ɢ ɨɛɭɫɥɨɜɥɟɧɵ ɯɚɪɚɤɬɟɪɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ. 

Ʉɨɧɤɪɟɬɧɵɟ ɬɢɩɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɜɵɛɢɪɚɸɬ ɫ ɭɱёɬɨɦ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪɢɧɹɬɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɬɚɤ ɠɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɤɨɧɬɪɨɥɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɞɨɦɚ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ…ɪɟɝɭɥɢɪɨɜɤɭ ɫɢɫɬɟɦ ɞɨ 

ɪɚɫɱɟɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɢ ɫɬɚɛɢɥɢɡɚɰɢɹ ɧɟɤɨɬɨɪɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɬɟɩɥɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɫɵɝɪɚɥɢ ɜ ɫɜɨɟ ɜɪɟɦɹ ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ ɞɟɥɟ ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɪɚɛɨɬɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. Ʉɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩɧɭɸ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɛɨɱɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ 

ɩɪɨɰɟɫɫɟ, ɚ ɬɚɤɠɟ ɨ ɫɨɫɬɨɹɧɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. [12] 

 

2.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ [13] 

 

2.1.1 ȼɵɛɨɪ ɤɨɧɬɪɨɥɥɟɪɚ  

 ȼ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɯɟɦɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɜ 

ɞɜɭɯ ɤɨɧɬɭɪɚɯ: ɜ ɤɨɧɬɭɪɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɩɟɪɚɬɭɪɧɵɦ 

ɝɪɚɮɢɤɨɦ 95/68 ℃ ɢ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ ɧɚ ɭɪɨɜɧɟ 65 ℃. Ⱦɥɹ ɬɚɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɜɵɛɢɪɚɟɦ ɤɨɧɬɪɨɥɥɟɪ ECL Comfort 210 ɫ ɤɥɸɱɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Ⱥ266 

ɮɢɪɦɵ «Danfoss», ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɝɨɞɧɭɸ ɤɨɦɩɟɧɫɚɰɢɸ ɬɟɦɩɟɪɚɬɭɪɵ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɨɫɬɨɹɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 

ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ. Ʉɪɨɦɟ ɮɭɧɤɰɢɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɟɝɭɥɹɬɨɪ ɩɨɡɜɨɥɹɟɬ: 
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 - ɨɫɭɳɟɫɬɜɥɹɬɶ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ ɫ ɤɨɪɪɟɤɰɢɟɣ ɩɨ 

ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ (ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɦɧɚɬɧɨɝɨ ɞɚɬɱɢɤɚ); 

 - ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɞɨɩɭɫɬɢɦɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ, ɡɚɞɚɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɵɦ 

ɝɪɚɮɢɤɨɦ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɜɨɡɜɪɚɳɚɟɦɨɝɨ ɜ ɬɟɩɥɨɫɟɬɶ 

ɩɨɫɥɟ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ, ɢ ɩɨɫɬɨɹɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨɫɥɟ ɤɨɧɬɭɪɚ Ƚȼɋ; 

 - ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ ɢ ɞɧɹɦ ɧɟɞɟɥɢ; 

 - ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɚɬɶ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɧɚ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɪɢ 

ɩɟɪɟɯɨɞɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɝɪɚɧɢɰɵ; 

 - ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɤɥɸɱɚɬɶ ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ ɧɚɫɨɫɚ ɢ ɪɟɝɭɥɢɪɭɸɳɟɝɨ 

ɤɥɚɩɚɧɚ ɜɨ ɜɪɟɦɹ ɥɟɬɧɟɝɨ ɨɬɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ; 

 - ɡɚɳɢɳɚɬɶ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɨɬ ɡɚɦɨɪɚɠɢɜɚɧɢɹ. 

 

Ɍɚɛɥɢɰɚ 12 – Ʉɨɧɬɪɨɥɥɟɪ 

Ɍɢɩ ECL 210 ɫ ɤɥɸɱɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

Ⱥ266 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 0-50 ℃ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɯɪɚɧɟɧɢɹ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

-40…+70 ℃ 

Ʉɨɪɩɭɫ Ⱦɥɹ ɧɚɫɬɟɧɧɨɝɨ ɢɥɢ ɳɢɬɨɜɨɝɨ ɦɨɧɬɚɠɚ 

Ɍɢɩ ɞɚɬɱɢɤɚ Pt1000 ʝˏ ℃⁄  

Ʉɥɚɫɫ ɡɚɳɢɬɵ ɤɨɪɩɭɫɚ IP41 DIN 40050 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 230ȼ, 50/60 Ƚɰ 

Ʉɨɥɟɛɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 207…244ȼ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 8 ȼɬ 
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2.1.2 Ɋɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ  

ɇɚ ɨɛɪɚɬɧɨɦ ɬ/ɩ ɨɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɥɚɩɚɧɚ. 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ (ˏ ч⁄ ), ɩɪɢ ɨɬɨɩɢɬɟɥɶɧɨɦ ɝɪɚɮɢɤɟ 130/70 ℃ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɧɚ ɨɬɨɩɥɟɧɢɟ 397,0087 ɤȼɬ ɫɨɫɬɚɜɥɹɟɬ: 

 𝐺 = ଷ,଺∗ொሺ௧భ−௧మሻ∗𝐶 =  ଷ,଺∗ଷଽ଻,଴଴଼଻ሺଵଷ଴−଻଴ሻ∗ସ,ଵ଼଺ = ͷ,͹ ˏ ч⁄                                                         (9) 

 

Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɛɢɪɚɟɦ ɫɟɞɟɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɤɥɚɩɚɧ ɮɢɪɦɵ 

«Danfoss». ɉɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚ ɤɥɚɩɚɧɟ (ˍˆ˔ ˔ˏଶ⁄ ሻ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 3,5 

ɦ.ɜɨɞ.ɫɬ. Ɍɨɝɞɚ ɧɟɨɛɯɨɞɢɦɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɨɝɨ 

ɤɥɚɩɚɧɚ (ˏଷ ч⁄ ), ɪɚɜɧɚ: 

𝑣ܭ  =  𝐺√∆௉ =  ହ,଻√଴,ଷହ = ͻ,͸͵                                                                               (10) 

 

 C ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 1,2 ɜɵɛɢɪɚɟɦ ɤɥɚɩɚɧ ɫ ɛɥɢɠɚɣɲɢɦ ɛɨɥɶɲɢɦ ܭ𝑣௦ 

– ɤɥɚɩɚɧ ɬɢɩɚ VF52 c ܭ𝑣௦ = 16 ˏ
ଷ ч⁄  (ʓ˖ = 32 ɦɦ). Ɋɚɫɱɟɬɧɨɟ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ 

ɧɚ ɞɚɧɧɨɦ ɤɥɚɩɚɧɟ ɫɨɫɬɚɜɥɹɟɬ ∆ܲ = 1,3 ɦ.ɜɨɞ.ɫɬ. ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɬɢɩɚ 

AMV-35.  

 

Ɍɚɛɥɢɰɚ 13 – Ɋɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ 

Ɍɢɩ VFS2 VFS2 

Ɋɟɝɭɥɢɪɭɟɦɚɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɟ Ƚȼɋ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɞɜɨɣɧɚɹ ɞɜɨɣɧɚɹ 

,𝑣௦ܭ ˏଷ ч⁄  16 (ʓ˖ = 32 ɦɦ) 16 (ʓ˖ = 32 ɦɦ) 
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ɍɫɥɨɜɧɨɟ ɞɚɜɥɟɧɢɟ (̟ܲ ), 

ɛɚɪ 

25 25 

ɉɪɨɬɟɱɤɚ ɇɟ ɛɨɥɟɟ 0,05% ɨɬ ܭ𝑣௦ ɇɟ ɛɨɥɟɟ 0,05% ɨɬ ܭ𝑣௦ 

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɞɢɚɩɚɡɨɧ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

50:1 50:1 

Ɋɟɝɭɥɢɪɭɟɦɚɹ ɫɪɟɞɚ ȼɨɞɚ, ɩɚɪ ȼɨɞɚ, ɩɚɪ 

 

 Ɋɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ ɫɢɫɬɟɦɵ Ƚȼɋ  
 ɇɚ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɤ ɬɟɩɥɨɨɛɦɟɧɧɢɤɭ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 

ɭɫɬɚɧɨɜɤɚ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɥɚɩɚɧɚ. Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ (ˏ ч⁄ ), ɩɪɢ ɝɪɚɮɢɤɟ 

 70/40 ℃ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɧɚ Ƚȼɋ 254,8366 ɤȼɬ ɫɨɫɬɚɜɥɹɟɬ: 

 𝐺 = ଷ,଺∗ொሺ௧భ−௧మሻ∗𝐶 =  ଷ,଺∗ଶହସ,଼ଷ଺଺ሺ଻଴−ସ଴ሻ∗ସ,ଵ଼଺ = ͹,͵ ˏ ч⁄                                                       (11) 

 

 Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɛɢɪɚɟɦ ɫɟɞɟɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ ɤɥɚɩɚɧ ɮɢɪɦɵ 

«Danfoss». ɉɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚ ɤɥɚɩɚɧɟ (ˍˆ˔ ˔ˏଶ⁄ ), ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 3 

ɦ.ɜɨɞ.ɫɬ. Ɍɨɝɞɚ ɧɟɨɛɯɨɞɢɦɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɨɝɨ 

ɤɥɚɩɚɧɚ (ˏଷ ч⁄ 𝑣ܭ :( =  𝐺√∆௉ =  ଻,ଷ√଴,ଷ = ͳ͵,ͷ                                                                                 (12) 

 

C ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 1,2 ɜɵɛɢɪɚɟɦ ɤɥɚɩɚɧ ɫ ɛɥɢɠɚɣɲɢɦ ɛɨɥɶɲɢɦ ܭ𝑣௦ 

– ɤɥɚɩɚɧ ɬɢɩɚ VF52 c ܭ𝑣௦ = 16 ˏ
ଷ ч⁄  (ʓ˖ = 32 ɦɦ). Ɋɚɫɱɟɬɧɨɟ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ 

ɧɚ ɞɚɧɧɨɦ ɤɥɚɩɚɧɟ ɫɨɫɬɚɜɥɹɟɬ ∆ܲ = 2,1 ɦ.ɜɨɞ.ɫɬ. ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɬɢɩɚ 

AMV-35.  

2.1.3 Ɋɟɝɭɥɹɬɨɪ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ  

 Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɭɜɹɡɤɢ ɧɚ ɂɌɉ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɟɝɭɥɹɬɨɪɚ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ. ɉɪɢ ɪɚɫɱɟɬɧɨɦ 
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ɪɚɫɯɨɞɟ ɧɚ ɨɬɨɩɥɟɧɢɟ ɢ Ƚȼɋ G = 13 ˏ ч⁄  ɢ ɩɚɞɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɚ ɤɥɚɩɚɧɟ, 

ɪɚɜɧɵɦ 9,865 ɦ.ɜɨɞ.ɫɬ., ɧɟɨɛɯɨɞɢɦɚɹ ɩɪɨɩɭɫɤɧɚɹ  ɫɩɨɫɨɛɧɨɫɬɶ ɤɥɚɩɚɧɚ 

ɫɨɫɬɚɜɥɹɟɬ: 

𝑣ܭ  =  𝐺√∆௉ =  ଵଷ√଴,ଽ଼଺ହ = ͳ͵,ͳ                                                                      (13) 

 

C ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 1,2 ɜɵɛɢɪɚɟɦ ɪɟɝɭɥɹɬɨɪ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ  ɫ 

ɛɥɢɠɚɣɲɢɦ ɛɨɥɶɲɢɦ ܭ𝑣௦ –ɬɢɩɚ DA-616 ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɨɞɚɸɳɟɦ ɬ/ɩ c ܭ𝑣௦ = 

32 ˏ
ଷ ч⁄  (ʓ˖ = 50 ɦɦ). Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ Ͳ,ͳͷ − Ͳ,ͳ͸ ˄˃˓ ሺͳͷ − ͸Ͳ ˍʞ˃ሻ. ɇɚɫɬɪɨɣɤɭ ɤɥɚɩɚɧɚ ɜɵɛɢɪɚɟɦ 0,3153 ɤɉɚ. [14] 

Ɍɚɛɥɢɰɚ 14 – Ɋɟɝɭɥɹɬɨɪ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ 

Ɍɢɩ DA-616 ܭ𝑣௦, ˏଷ ч⁄  ɤɥɚɩɚɧɚ 32 (ʓ˖ = 50 ɦɦ) 

ɍɫɥɨɜɧɨɟ ɞɚɜɥɟɧɢɟ ̟ܲ , ɛɚɪ 25 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ℃ 150 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɉɚ 15-60 

Ɋɟɝɭɥɢɪɭɟɦɚɹ ɫɪɟɞɚ ȼɨɞɚ 

2.1.4 Ⱦɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ  

 

Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ  Danfoss ESMT [15] 
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Ɋɢɫɭɧɨɤ 5 – Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ Danfoss ESMT 

 

 Ⱦɚɬɱɢɤ ɝɪɚɞɭɢɪɨɜɤɢ Danfoss ESMT (084N1012) ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɥɚɬɢɧɨɜɵɟ ɬɟɪɦɨɦɟɬɪɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, Pt1000 (3,85 

Ɉɦ/ɝɪɚɞ.). Ⱦɚɬɱɢɤ Danfoss ESMT (084N1012) ɹɜɥɹɸɬɫɹ ɞɜɭɯɩɪɨɜɨɞɧɵɦ 

ɭɫɬɪɨɣɫɬɜɚɦ ɫ ɫɢɦɦɟɬɪɢɱɧɵɦɢ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɦɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ 

ɤɚɛɟɥɹɦɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɬɪɭɛɚɦɢ ɩɨɜɟɪɯɧɨɫɬɧɵɣ 

ɞɚɬɱɢɤ ɬɢɩɚ ESM-11 ɫɧɚɛɠɟɧ ɩɪɢɠɢɦɧɨɣ ɩɪɭɠɢɧɨɣ. Ȼɚɡɨɜɵɣ ɞɚɬɱɢɤ ɫɨɞɟɪɠɢɬ 

ɩɥɚɬɢɧɨɜɵɣ ɷɥɟɦɟɧɬ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ EN 60751. 

 

 

Ɍɚɛɥɢɰɚ 15 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  

Ⱥɪɬɢɤɭɥ 084N1012 
Ʉɨɞ 119612 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ Danfoss 
ɋɬɪɚɧɚ Ⱦɚɧɢɹ 
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Ƚɚɪɚɧɬɢɹ, ɥɟɬ 1 
Ɉɩɢɫɚɧɢɟ Ⱦɚɬɱɢɤ ݐ° ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ  

(-50…+50 ℃) 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ 15 ɦɢɧ 

Ʉɨɪɩɭɫ IP54 
ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ Ⱦɜɟ ɜɢɧɬɨɜɵɟ ɤɥɟɦɦɵ ɩɨɞ ɤɪɵɲɤɨɣ 

ɍɫɬɚɧɨɜɤɚ ɇɚɫɬɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɚ ɜɢɧɬɚɯ (ɜ 
ɤɨɦɩɥɟɤɬ ɧɟ ɜɯɨɞɹɬ) 

EAN 5702421200261 Тˏ˃ˍ˔ 50 
Ɇɚɬɟɪɢɚɥ - ɉɨɤɪɵɬɢɟ  

ABS Ɉɫɧɨɜɚ: PC (ɩɨɥɢɤɚɪɛɨɧɚɬ) 
ABS Ɉɫɧɨɜɚ: PC (ɩɨɥɢɤɚɪɛɨɧɚɬ) 

Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ 

(-50…+50 ℃) 

 

Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ Danfoss ESM-11 [16] 

 

Ɋɢɫɭɧɨɤ 6 - Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ Danfoss ESM-11 

 Ⱦɚɬɱɢɤ ɝɪɚɞɭɢɪɨɜɤɢ Danfoss ESM-11 (087B1165) ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɥɚɬɢɧɨɜɵɟ ɬɟɪɦɨɦɟɬɪɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, Pt1000 

 (3,85 ʝˏ ℃⁄ .). Ⱦɚɬɱɢɤ Danfoss ESM-11 (087B1165) ɹɜɥɹɸɬɫɹ ɞɜɭɯɩɪɨɜɨɞɧɵɦ 

ɭɫɬɪɨɣɫɬɜɚɦ ɫ ɫɢɦɦɟɬɪɢɱɧɵɦɢ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɦɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ 
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ɤɚɛɟɥɹɦɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɬɪɭɛɚɦɢ ɩɨɜɟɪɯɧɨɫɬɧɵɣ 

ɞɚɬɱɢɤ ɬɢɩɚ ESM-11 ɫɧɚɛɠɟɧ ɩɪɢɠɢɦɧɨɣ ɩɪɭɠɢɧɨɣ. Ȼɚɡɨɜɵɣ ɞɚɬɱɢɤ ɫɨɞɟɪɠɢɬ 

ɩɥɚɬɢɧɨɜɵɣ ɷɥɟɦɟɧɬ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ EN 60751. 

 

Ɍɚɛɥɢɰɚ 16 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ⱥɪɬɢɤɭɥ 087B1165 

Ʉɨɞ 119624 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ Danfoss 

ɋɬɪɚɧɚ Ⱦɚɧɢɹ 

Ƚɚɪɚɧɬɢɹ, ɥɟɬ 1 

Ɉɩɢɫɚɧɢɟ Ⱦɚɬɱɢɤ ˒ˑ˅ˈ˓хːˑ˔˕ːыˌ, ˇˎя ˏˑː˕˃ˉ˃ ː˃ ˕˓˖˄ˈ  

(0…+100 ℃) 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ 3 ɫɟɤ 

Ʉɨɪɩɭɫ IP32 

ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ Ʉɥɟɦɦɵ ɞɥɹ ɞɜɭɠɢɥɶɧɨɝɨ ɩɪɨɜɨɞɚ ʓ˖ 15-65 

EAN  5702421011478 М˃˕ˈ˓ˋ˃ˎ −  ʞˑˍ˓ы˕ˋˈ ABS/PC (ɉɨɥɢɤɚɪɛɨɧɚɬ) 
ɍɫɬɚɧɨɜɤɚ ɋɧɚɛɠɟɧ ɡɚɠɢɦɨɦ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɧɚ 

ɬɪɭɛɟ Ⱦɭ 15-65. 

 

Ⱦɚɬɱɢɤ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɞɥɹ ɦɨɧɬɚɠɚ 
ɧɚ ɬɪɭɛɟ 

(0…+100 ℃) 

ɇɚɢɦɟɧɨɜɚɧɢɟ Pt1000 ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɞɚɬɱɢɤ 

 

 

 

ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ Danfoss ECL Comfort 210 [17] 
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Ɋɢɫɭɧɨɤ 7 - ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ Danfoss ECL Comfort 210 

 

 ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɞɢɫɩɥɟɟɦ ɢ ɩɨɜɨɪɨɬɧɨɣ 

ɤɧɨɩɤɨɣ. ECL Comfort 210 ɷɥɟɤɬɪɨɧɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɫ ɩɨɝɨɞɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɜ ɫɢɫɬɟɦɚɯ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ. 

 Ʉɨɧɬɪɨɥɥɟɪ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɤɥɸɱɚɦɢ ɩɪɢɥɨɠɟɧɢɹ ECL ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɫɢɫɬɟɦɵ ɬɟɩɥɨ ɢɥɢ ɯɨɥɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɨɞɞɟɪɠɢɜɚɟɬ ɞɨ 3 ɫɢɫɬɟɦ. 

ɇɨɜɚɹ ɫɟɪɢɹ ɤɨɧɬɪɨɥɥɟɪɨɜ ɪɚɡɪɚɛɨɬɚɧɚ ɫ ɭɱɟɬɨɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ 

ɫɢɫɬɟɦɚɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɦɢ ɩɭɧɤɬɚɦɢ, ɚ 

ɬɚɤɠɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɨɛɥɚɫɬɢ 

ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ. 

 Danfoss ECL 210 (087H3802) ɤɨɧɬɪɨɥɥɟɪ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɤɥɸɱɚɦɢ 

ɩɪɢɥɨɠɟɧɢɹ ECL ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɢɫɬɟɦɵ ɬɟɩɥɨ ɢɥɢ ɯɨɥɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɉɨɞɞɟɪɠɢɜɚɟɬ ɞɨ 3 ɫɢɫɬɟɦ. 

 

 

 

 

Ɍɚɛɥɢɰɚ 17 – ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Danfoss ECL Comfort 210 

Ⱥɪɬɢɤɭɥ 087ɇ3020 
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Ʉɨɞ 119588 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ Danfoss 

ɋɬɪɚɧɚ Ⱦɚɧɢɹ 

Ƚɚɪɚɧɬɢɹ, ɥɟɬ 1 

ȼɟɫ, ɤɝ 0,5 

Ɉɩɢɫɚɧɢɟ ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ ɫ 
ɞɢɫɩɥɟɟɦ ɢ ɩɨɜɨɪɨɬɧɨɣ ɤɧɨɩɤɨɣ 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 230 ȼ, 50 Ƚɰ 

Ɋɟɥɟɣɧɵɟ ɜɯɨɞɵ 4 

ȼɯɨɞɵ ɞɥɹ ɩɨɞɤɥɸɱɚɟɦɵɯ ɞɚɬɱɢɤɨɜ 8 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 207 ȼ 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ 244 ȼ 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 5 ȼɬ 

ɇɚɝɪɭɡɤɚ ɧɚ ɪɟɥɟɣɧɵɯ ɜɵɯɨɞɚɯ 4(2) A - 230 ȼ 

ɇɚɝɪɭɡɤɚ ɧɚ ɬɢɪɢɫɬɨɪɧɵɯ ɜɵɯɨɞɚɯ 0.2 A / 230 ȼ 

Ɍɦɢɧ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 0 °C 

Ɍɦɚɤɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ - 55 °C 

Ɍ ɦɢɧ ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ -40 °C 

Ɍɦɚɤɫ ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ - 70 °C 

ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɞɥɹ ɬɚɣɦɟɪɚ 72 ɱɚɫɚ 

ɐɢɮɪɨɜɨɣ ɜɯɨɞ 12 ȼ 

Ɍɢɩ ɞɚɬɱɢɤɚ Pt 1000 Ɉɦ/°C 

Ʉɥɚɫɫ ɡɚɳɢɬɵ ɤɨɪɩɭɫɚ IP 41 

Ɇɚɤɫ. ɞɥɢɧɚ ɤɚɛɟɥɹ ɞɚɬɱɢɤɚ 200 ɦ 

Ʉɨɪɩɭɫ 220 x 110 x 78.7 ɦɦ 

 

Ɇɚɪɤɢɪɨɜɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɬɚɧɞɚɪɬɚɦ 

Ⱦɢɪɟɤɬɢɜɚ EMC 2004/108/EC, EN 61000-6-

1:2007, EN 61000-6-3:2007,LVD 2006/95/EC, 

EN 60730 

 

 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 18 – Ⱦɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ 

Ɍɢɩ ESMT ESM11 
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ɇɚɡɧɚɱɟɧɢɟ Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɨɜɟɪɯɧɨɫɬɧɵɣ 

Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪɵ -50…+50 ℃ 0…+100 ℃ 

ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ 15 ɦɢɧ 3 ɫɟɤ ̟ܲ , ɛɚɪ - - 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ 

2 ℃ 2 ℃ 

Ɇɨɧɬɚɠ ɇɚɫɬɟɧɧɵɣ ɦɨɧɬɚɠ 

ɜɢɧɬɚɦɢ 

G1/2Ⱥ, ɲɚɣɛɚ 

 

 

Ɋɢɫɭɧɨɤ 8 – ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ECL Comfort 210 (ɜɧɭɬɪɟɧɧɢɣ ɤɨɧɬɭɪ 

ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ) 
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 ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɝɭɥɹɬɨɪ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 8, ɪɚɛɨɬɚɟɬ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨ, ɧɚɩɪɢɦɟɪ, ɟɫɥɢ ɡɢɦɨɣ ɝɨɪɹɱɚɹ ɜɨɞɚ ɬɟɩɥɨɫɟɬɢ ɛɭɞɟɬ 100 ℃, 

ɫɱɟɬɱɢɤ ɧɚɪɭɠɧɨɣ ɬɟɩɥɨɫɟɬɢ ɫɬɚɧɟɬ 100/70 ℃, ɚ ɧɚ ɜɧɭɬɪɟɧɧɟɦ ɤɨɧɬɭɪɟ 

ɬɟɩɥɨɫɟɬɢ ɫɬɚɧɟɬ 65 ℃.  

 

 

Ɋɢɫɭɧɨɤ 9 – ɒɤɚɮ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɚɪɭɠɧɨɣ ɬɟɩɥɨɫɟɬɢ ɜɜɨɞ ɜ ɠɢɥɨɟ ɡɞɚɧɢɟ 

ɂɡ ɧɚɪɭɠɧɵɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɡɞɚɧɢɟ ɤ ɭɡɥɚɦ 

ɭɩɪɚɜɥɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɜɜɨɞɚɯ ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ ɜɤɥɸɱɚɸɬ, 

ɜɵɤɥɸɱɚɸɬ, ɤɨɧɬɪɨɥɢɪɭɸɬ ɢ ɪɟɝɭɥɢɪɭɸɬ ɦɟɫɬɧɵɟ ɫɢɫɬɟɦɵ.  

 



  

 

 

Ɋɢɫɭɧɨɤ 10 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ 

 

 

 

 

 

 



2.2 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
 

2.2.1 ȼɵɛɨɪ ɪɟɝɭɥɢɪɭɟɦɵɯ ɜɟɥɢɱɢɧ ɢ ɤɚɧɚɥɨɜ ɜɧɟɫɟɧɢɹ ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɜɨɡɞɟɣɫɬɜɢɣ 

Ɉɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɜ ɤɨɬɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɬɟɩɥɨ ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɡɚɞɚɧɧɨɦ ɡɧɚɱɟɧɢɢ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɉɨɤɚɡɚɬɟɥɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɦɟɳɟɧɢɢ. 

ɐɟɥɶɸ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɠɢɥɨɦ ɩɨɦɟɳɟɧɢɢ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɫ ɩɨɦɨɳɶɸ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, 

ɨɛɨɝɪɟɜɚɟɦɵɯ ɜɨɞɨɣ.  

ȼ ɫɯɟɦɟ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫ. 4, ɜɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɹɜɥɹɸɬɫɹ: 

ɬɟɦɩɟɪɚɬɭɪɚ, ɪɚɫɯɨɞ, ɞɚɜɥɟɧɢɟ ɬɟɩɥɚ; ɪɚɫɯɨɞ ɝɪɹɡɟɨɬɛɨɣɧɢɤɚ. 

Ʉ ɪɟɠɢɦɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: ɞɚɜɥɟɧɢɟ, ɪɚɫɯɨɞ, ɬɟɦɩɟɪɚɬɭɪɭ 

ɩɪɹɦɨɣ ɬɟɩɥɨɫɟɬɢ; ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 

ȼɵɯɨɞɧɵɦɢ ɜɨɡɦɭɳɚɸɳɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ ɹɜɥɹɸɬɫɹ: ɬɟɦɩɟɪɚɬɭɪɚ ɜ 

ɩɨɦɟɳɟɧɢɢ; ɪɚɫɯɨɞ, ɬɟɦɩɟɪɚɬɭɪɚ, ɞɚɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɬɟɩɥɨɫɟɬɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɝɭɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɛɢɪɚɟɦ: ɬɟɦɩɟɪɚɬɭɪɭ ɜ 

ɩɨɦɟɳɟɧɢɢ; ɪɚɫɯɨɞ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɬɟɩɥɨɫɟɬɢ. [10] 

 

2.2.2  ȼɵɛɨɪ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɢ ɫɢɝɧɚɥɢɡɢɪɭɟɦɵɯ ɜɟɥɢɱɢɧ 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɢ ɫɢɝɧɚɥɢɡɢɪɭɟɦɵɯ ɜɟɥɢɱɢɧ ɜɵɛɢɪɚɟɦ: 

ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɠɢɥɨɦ ɩɨɦɟɳɟɧɢɢ; ɡɚɳɢɬɚ ɠɢɥɨɝɨ ɩɨɦɟɳɟɧɢɹ ɨɬ ɩɨɜɵɲɟɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ. [11] 
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ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 2: 

 

 Ɉɩɢɫɚɧɵ ɩɪɢɦɟɧɹɟɦɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɡɞɚɧɢɹ, ɩɨɫɬɪɨɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɜɵɲɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ, ɪɚɜɧɨɣ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɝɪɚɮɢɤɭ ɩɭɬɟɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɫɢɫɬɟɦɵ ɢ 

ɜɡɪɵɜɚ ɨɬɨɩɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɤɜɚɪɬɢɪɧɨ, ɩɨɷɬɨɦɭ ɫɥɟɞɭɸɳɚɹ ɝɥɚɜɚ ɞɚɧɧɨɣ 

ɪɚɛɨɬɵ ɩɨɫɜɹɳɟɧɚ ɦɨɞɟɥɢɪɨɜɚɧɢɸ. 

 

 

 

 

 

 

 

 

 

  



46 
 

3 ɉɈɋɌɊɈȿɇɂȿ ɄɈɆɉɖɘɌȿɊɇɈɃ ɆɈȾȿɅɂ 

 

3.1 ȼɵɛɨɪ ɫɪɟɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ⱦɚɧɧɚɹ ɛɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɪɟɞɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ SimInTech – ɪɨɫɫɢɣɫɤɨɣ ɫɢɫɬɟɦɟ ɦɨɞɟɥɶɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ. ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ SimInTech ɫɨɫɬɨɢɬ ɢɡ ɝɪɚɮɢɱɟɫɤɨɣ 

ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ NordWind. 

SimInTech – ɫɪɟɞɚ ɫɨɡɞɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɚɥɝɨɪɢɬɦɨɜ 

ɭɩɪɚɜɥɟɧɢɹ, ɢɧɬɟɪɮɟɣɫɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɝɟɧɟɪɚɰɢɢ ɤɨɞɚ ɞɥɹ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɝɪɚɮɢɱɟɫɤɢɯ ɞɢɫɩɥɟɟɜ.  

NordWind – ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ 

ɩɨɡɜɨɥɹɟɬ ɡɚɩɭɫɤɚɬɶ ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ. 

SimInTech ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɞɟɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ 

ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɤɬɚɯ ɭɩɪɚɜɥɟɧɢɹ. Ɋɚɡɪɚɛɨɬɤɚ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɜ SimInTech ɩɪɨɢɫɯɨɞɢɬ ɜ 

ɜɢɞɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɨɝɢɤɨ-ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɨɩɢɫɵɜɚɟɦɵɯ 

ɜɨ ɜɯɨɞɨ-ɜɵɯɨɞɧɵɯ ɨɬɧɨɲɟɧɢɹɯ, ɜ ɜɢɞɟ ɫɢɫɬɟɦ ɨɛɵɤɧɨɜɟɧɧɵɯ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ/ɢɥɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 

ɭɪɚɜɧɟɧɢɣ. SimInTech ɪɟɲɚɟɬ ɡɚɞɚɱɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ȼɉɄ/ɈɉɄ, 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɚɬɨɦɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɟɮɬɟɝɚɡɨɜɵɯ ɨɛɴɟɤɬɨɜ, 

ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɞɪɭɝɢɯ. Ʉɪɨɦɟ ɷɬɨɝɨ, 

SimInTech ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɪɟɧɚɠёɪɨɜ. 
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3.2 ɋɨɡɞɚɧɢɟ ɦɨɞɟɥɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

ɡɞɚɧɢɹ ɜ SimInTech. 

 

ȼ ɫɪɟɞɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ SimInTech ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɦɨɞɟɥɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ, ɢɡɨɛɪɚɠɟɧɧɚɹ ɧɚ 

ɪɢɫɭɧɤɟ 11. 

 

 

 

Ɋɢɫɭɧɨɤ 11 – Ɇɨɞɟɥɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ ɜ 

ɫɪɟɞɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ SimInTech 

 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ: 

- Ȼɥɨɤ «əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ; 

- Ȼɥɨɤ «Ʉɨɧɫɬɚɧɬɚ»; 

- Ȼɥɨɤ «Ʉɥɸɱ ɭɩɪɚɜɥɹɟɦɵɣ ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɣ»; 

- Ȼɥɨɤ «Ɂɚɩɢɫɶ ɜ ɫɩɢɫɨɤ ɫɢɝɧɚɥɨɜ»; 

- Ȼɥɨɤ «Ʉɧɨɩɤɚ»; 

- Ȼɥɨɤ «Ʉɨɧɫɬɚɧɬɚ» 
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- Ȼɥɨɤ «Ʉɥɸɱ ɭɩɪɚɜɥɹɟɦɵɣ ɧɨɪɦɚɥɶɧɨ ɪɚɡɨɦɤɧɭɬɵɣ»; 

- Ȼɥɨɤ «ɋɭɛɦɨɞɟɥɶ» 

- Ȼɥɨɤ «Ɂɚɩɢɫɶ ɜ ɫɩɢɫɨɤ ɫɢɝɧɚɥɨɜ»; 

- Ȼɥɨɤ «FiilCircle»; 

- Ȼɥɨɤ «Voltmeter»; 

- Ȼɥɨɤ «ȼɪɟɦɟɧɧɨɣ ɝɪɚɮɢɤ» 

 

Ɍɚɤɠɟ ɜ ɷɬɨɣ ɫɪɟɞɟ ɛɵɥ ɫɨɡɞɚɧ ɛɥɨɤ «ɋɭɛɦɨɞɟɥɶ» ɞɥɹ ɩɨɞɚɱɢ ɬɟɩɥɚ ɜ 

ɛɚɬɚɪɟɢ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 12. ȿɫɥɢ ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɛɭɞɭɬ 

ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ, ɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɢɫɬɟɦɚ ɧɚɱɧɟɬ ɩɨɞɚɱɭ 

ɬɟɩɥɚ ɜ ɛɚɬɚɪɟɢ ɢ ɜ ɩɨɦɟɳɟɧɢɢ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɤɨɬɨɪɭɸ 

ɧɭɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ, ɱɬɨɛɵ ɧɟ ɩɪɟɤɪɚɳɚɥɚɫɶ ɩɨɞɚɱɚ ɬɟɩɥɚ ɜ ɛɚɬɚɪɟɢ. 

 

 

 

Ɋɢɫɭɧɨɤ 12 – Ȼɥɨɤ «ɋɭɛɦɨɞɟɥɶ» 

 

Ⱦɚɧɧɵɣ ɛɥɨɤ ɫɨɫɬɨɢɬ ɢɡ: 

  - Ȼɥɨɤ «ɉɨɪɬ ɜɯɨɞɚ»; 



49 
 

- Ȼɥɨɤ «ɉɨɪɬ ɜɯɨɞɚ»; 

- Ȼɥɨɤ «ɋɪɚɜɧɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ»; 

- Ȼɥɨɤ «ɂɧɬɟɝɪɚɬɨɪ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ»; 

- Ȼɥɨɤ «ɉɨɪɬ ɜɵɯɨɞɚ» 

 

Ɍɚɤɠɟ ɛɵɥ ɧɚɩɢɫɚɧ ɫɤɪɢɩɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɪɚɛɨɬɵ ɞɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɜ ɛɥɨɤɟ «əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ», ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 13. 

 

 

 

Ɋɢɫɭɧɨɤ 13 – Ȼɥɨɤ «əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ» 
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Ɍɚɛɥɢɰɚ 19 - Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɨ ɫɪɟɡɤɨɣ 135℃ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ ɞɥɹ ɢɫɬɨɱɧɢɤɚ Ɍɗɐ-2  

Те̥пе̬̌ту̬̌ 
̦̬̌у̙̦о̐о 

̏о̚дух̌ Тː.˅., ℃ 

Те̥пе̬̌ту̬̌ 
̭ете̏ой ̏оды 

̏ п̬я̥о̥ 
т̬у̍оп̬о̏оде Тଵ, ℃ 

Те̥пе̬̌ту̬̌ 
̭ете̏ой ̏оды 

̏ о̬̍̌т̦о̥ 

т̬у̍оп̬о̏оде Тଶ, ℃ 

-15 106,6 55,7 

-16 108,9 56,4 

-17 111,1 57,2 

-18 113,3 58 

-19 115,5 58,7 

-20 117,7 59,5 

-21 119,9 60,2 

-22 122,1 60,9 

-23 124,3 61,7 

-24 126,5 62,4 

-25 128,6 63,1 

-26 130,8 63,8 

-27 133 64,6 

-28 135 65,2 

-29 135 64,6 

-30 135 64,1 

-31 135 63,6 

-32 135 63,1 

-33 135 62,5 

-34 135 62 

-35 135 61,5 

-36 135 61 

-37 135 60,5 

 

           ɇɚ ɪɢɫɭɧɤɟ 14 ɢɡɨɛɪɚɠɟɧ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɨ ɫɪɟɡɤɨɣ 135 ℃ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ݐ° ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɢ ݐː.˅. = +8…-37 ℃. ɇɚ ɝɪɚɮɢɤɟ 

ɩɪɟɞɫɬɚɜɥɟɧɵ: Тଵ – ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; Тଶ – 

ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. ɇɚ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ 

ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ Тଵ ɩɪɢ ݐː.˅. = +8 ℃ ɪɚɜɧɚ 74 ℃, ɬɨ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ݐː.˅. ɞɨ  

-37℃ ɨɧɚ ɩɨɜɵɫɢɥɚɫɶ ɞɨ 135 ℃. Тଶ ɩɪɢ ݐː.˅. = +8 ℃ ɪɚɜɧɚ 49 ℃ ɫɧɚɱɚɥɚ 

ɭɦɟɧɶɲɢɥɚɫɶ ɞɨ 46,4 ℃, ɚ ɡɚɬɟɦ ɩɪɢ ݐː.˅. = -37℃ ɨɧɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɥɚɫɶ 

ɞɨ 60,5 ℃.   

                                             

Те̥пе̬̌ту̬̌ 
̦̬̌у̙̦о̐о 

̏о̚дух̌ Тː.˅., ℃ 

Те̥пе̬̌ту̬̌ 
̭ете̏ой ̏оды 

̏ п̬я̥о̥ 
т̬у̍оп̬о̏оде Тଵ, ℃ 

Те̥пе̬̌ту̬̌ 
̭ете̏ой ̏оды 

̏ о̬̍̌т̦о̥ 

т̬у̍оп̬о̏оде Тଶ, ℃ 

8 74 48,5 

7 74 48 

6 74 47,4 

5 74 46,9 

4 74 46,4 

3 80 49,4 

2 80 48,9 

1 80 48,4 

0 80 47,8 

-1 80 47,3 

-2 80 46,8 

-3 80 46,3 

-4 81,8 46,8 

-5 84,1 47,7 

-6 86,3 48,5 

-7 88,6 49,3 

-8 90,9 50,1 

-9 93,2 50,9 

-10 95,4 51,8 

-11 97,7 52,5 

-12 99,9 53,3 

-13 102,2 54,1 

 -14 104,8 54,9 
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Ɋɢɫɭɧɨɤ 14 - Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɨ ɫɪɟɡɤɨɣ 135 ℃ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ 

ɉɪɢ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ ɦɵ ɜɢɞɢɦ, ɱɬɨ ɩɪɢ 

ɭɦɟɧɶɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ «ɩɨɞɚɱɟ» 

ɫɧɚɱɚɥɚ ɫɬɚɛɢɥɶɧɨ ɞɟɪɠɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ ɜ 74 ℃, ɚ ɡɚɬɟɦ ɩɨɫɬɟɩɟɧɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 135 ℃, ɚ ɧɚ «ɨɛɪɚɬɤɟ» ɧɚɛɥɸɞɚɸɬɫɹ ɩɨɫɬɟɩɟɧɧɵɟ ɩɟɪɟɩɚɞɵ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ 
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ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ 
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Ɋɢɫɭɧɨɤ 15 – Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɬɟɩɥɨɜɨɦ ɜɜɨɞɟ ɭɡɥɚ ɭɱɟɬɚ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
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3.3 Ɋɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ «ɩɨɞɚɱɟ» ɢ «ɨɛɪɚɬɤɟ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

 

Ɍɚɛɥɢɰɚ 20 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ Ɉɛɨɡɧɚɱɟɧɢɹ Ɂɧɚɱɟɧɢɹ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ 

Ɋɚɫɱɟɬɧɵɟ (ɢɥɢ 
ɮɚɤɬɢɱɟɫɤɢɟ) 
ɬɟɩɥɨɩɨɬɟɪɢ ɡɞɚɧɢɹ  

 ܳ𝑝 

 

2,612081 

 ʒˍ˃ˎ ч⁄  

Ɋɚɫɱɟɬɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɜɧɭɬɪɢ ɡɞɚɧɢɹ 

 ˓˅ݐ 

 

20 

 

℃ 

Ɋɚɫɱɟɬɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

 ˓ːݐ 

 

-37 

 

℃ 

Ɋɚɫɱɟɬɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ 
«ɩɨɞɚɱɟ» 

 ˓˒ݐ 

 

90 

 

℃ 

Ɋɚɫɱɟɬɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ 
«ɨɛɪɚɬɤɟ» 

 ˓ˑݐ 

 

65 

 

℃ 

ɉɨɤɚɡɚɬɟɥɶ 
ɧɟɥɢɧɟɣɧɨɫɬɢ 
ɬɟɩɥɨɨɨɬɞɚɱɢ 
ɩɪɢɛɨɪɨɜ ɨɬɨɩɥɟɧɢɹ 

 

 

n 

 

 

0,3 

 

 

- 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

  .˅.ːݐ 

0 

 

℃ 

 

Ɍɚɛɥɢɰɚ 21 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ Ɉɛɨɡɧɚɱɟɧɢɹ Ɂɧɚɱɟɧɢɹ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ 𝐺˓ 112,483 ˕ ч⁄  

Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ q 0,35 - 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ «ɩɨɞɚɱɟ» 50,1 ˒ݐ ℃ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ «ɨɛɪɚɬɤɟ» ݐˑ 41,3 ℃ 
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Ɍɚɛɥɢɰɚ 22 - Ɋɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ «ɩɨɞɚɱɟ» ɢ «ɨɛɪɚɬɤɟ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ݐː.˅. q ݐ ˒ݐˑ 

-40 1,05 93 66,7 

-37 1 90 65 

-35 0,96 88 63,9 

-30 0,88 83 61 

-25 0,79 77,8 58,1 

-20 0,7 72,6 55 

-15 0,61 67,2 51,8 

-10 0,53 61,7 48,5 

-5 0,44 56 45 

0 0,35 50,1 41,3 

5 0,26 43,9 37,3 

8 0,21 40 34,7 

10 0,18 37,3 32,9 

 

ɇɚ ɪɢɫɭɧɤɟ 16 ɢɡɨɛɪɚɠɟɧɵ ɪɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɩɪɹɦɨɦ ɢ 

ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɢ ݐː.˅. = -40…+10 ℃ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ 

ɨɬɨɩɥɟɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ݐː.˅., ɭɦɟɧɶɲɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɩɪɹɦɨɦ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. ȿɫɥɢ ɩɪɢ ݐː.˅. =  −ͶͲ ℃ 93 = ˒ݐ℃, ɬɨ ɩɪɢ  ݐː.˅. =  ͳͲ℃ 37,3 = ˒ݐ ℃. ȿɫɥɢ ɩɪɢ ݐː.˅. =  −ͶͲ ℃ ݐˑ = 66,7 ℃, ɬɨ ɩɪɢ  ݐː.˅. = ͳͲ℃ ݐˑ = 32,9 ℃. 
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Ɋɢɫɭɧɨɤ 16 – Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɨɬɨɩɥɟɧɢɹ 

 

ȼɵɜɨɞɵ ɩɨ 3 ɝɥɚɜɟ: 

- ɋɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜ ɫɪɟɞɟ SimInTech ɞɢɧɚɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ 

- ɉɪɢ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɟɫɥɢ ɩɪɨɢɫɯɨɞɢɬ 

ɭɦɟɧɶɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ «ɩɨɞɚɱɟ» 

ɫɧɚɱɚɥɚ ɫɬɚɛɢɥɶɧɨ ɞɟɪɠɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ ɜ 74 ℃, ɚ ɡɚɬɟɦ ɩɨɫɬɟɩɟɧɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 135 ℃, ɚ ɧɚ «ɨɛɪɚɬɤɟ» ɧɚɛɥɸɞɚɸɬɫɹ ɩɨɫɬɟɩɟɧɧɵɟ ɩɟɪɟɩɚɞɵ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ. 

- ɉɪɢ ɪɚɫɱɟɬɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ «ɩɨɞɚɱɟ» ɢ «ɨɛɪɚɬɤɟ» ɩɨɫɬɟɩɟɧɧɨ 

ɭɦɟɧɶɲɚɟɬɫɹ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ 

ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɵ: 

ȼ ɪɚɡɞɟɥɟ «Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ» ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 

ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ, ɨɬɨɩɥɟɧɢɟ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ 

ɩɭɧɤɬ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ 

ɫɢɫɬɟɦɵ Ƚȼɋ, ɩɨɞɩɢɬɨɱɧɵɣ ɧɚɫɨɫ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫɢɫɬɟɦɵ 

ɨɬɨɩɥɟɧɢɹ, ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫɢɫɬɟɦɵ Ƚȼɋ, ɜɵɛɪɚɧɵ ɪɟɝɭɥɢɪɭɟɦɵɟ ɜɟɥɢɱɢɧɵ ɢ 

ɤɚɧɚɥɵ ɜɧɟɫɟɧɢɹ ɪɟɝɭɥɢɪɭɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɚ ɬɚɤɠɟ, ɜɵɛɪɚɧɵ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɢ ɫɢɝɧɚɥɢɡɢɪɭɟɦɵɟ ɜɟɥɢɱɢɧɵ.  

ȼ ɪɚɡɞɟɥɟ «Ɉɩɢɫɚɧɢɟ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ» ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 

ɨɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɬɚɤɢɟ ɤɚɤ ɤɨɧɬɪɨɥɥɟɪ, ɪɟɝɭɥɢɪɭɸɳɢɣ 

ɤɥɚɩɚɧ, ɪɟɝɭɥɹɬɨɪ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ. Ȼɵɥɢ ɜɵɛɪɚɧɵ ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ.  

ȼ ɪɚɡɞɟɥɟ «ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɦɨɞɟɥɢ» ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 

ɨɩɢɫɚɧɢɟ ɫɪɟɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɫɨɡɞɚɧɢɟ ɦɨɞɟɥɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ, ɪɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ «ɩɨɞɚɱɟ» ɢ «ɨɛɪɚɬɤɟ» ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢɡɭɱɟɧɚ 

ɫɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ; ɪɚɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, 

ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɩɪɚɜɥɹɬɶ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ ɞɥɹ ɫɬɚɛɢɥɶɧɨɫɬɢ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ; ɨɩɢɫɚɧɵ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɠɢɥɨɝɨ ɡɞɚɧɢɹ; ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜ 

ɫɪɟɞɟ SimInTech ɞɢɧɚɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɞɚɧɢɹ; 

ɫɦɨɞɟɥɢɪɨɜɚɧɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɠɢɥɨɦ 

ɩɨɦɟɳɟɧɢɢ ɡɚ ɫɱɟɬ ɞɚɜɥɟɧɢɹ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ. 
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