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ȼ Ɋɨɫɫɢɢ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ ɫɜɹɡɚɧɧɚɹ ɫ ɩɨɥɧɨɣ ɥɢɤɜɢɞɚɰɢɟɣ ɦɚɥɵɯ 

ɤɨɬɟɥɶɧɵɯ ɢɡ-ɡɚ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɗɬɚ ɩɪɨɛɥɟɦɚ ɭɯɨɞɢɬ ɜɨ ɜɪɟɦɟɧɚ ɋɋɋɊ, ɤɨɝɞɚ 

ɝɨɫɭɞɚɪɫɬɜɨ ɩɪɢɞɟɪɠɢɜɚɥɨɫɶ ɪɚɡɜɢɬɢɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɨɬɨɩɥɟɧɢɹ, ɱɬɨ ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɜɥɟɤɥɨ ɡɚ ɫɨɛɨɣ ɬɨɪɦɨɠɟɧɢɟ ɪɚɡɜɢɬɢɹ ɦɚɥɨɣ ɷɧɟɪɝɟɬɢɤɢ. 

Ɍɚɤ ɜ ɫɨɜɪɟɦɟɧɧɵɯ, ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧɚɯ ɟɫɬɶɬɟɧɞɟɧɰɢɹɩɟɪɟɯɨɞɚ ɨɬ 

ɦɨɧɨɩɨɥɶɧɨɣ, ɤɪɭɩɧɨɣ ɝɟɧɟɪɚɰɢɢ ɬɟɩɥɨ- ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɍɗɐ ɤ ɥɨɤɚɥɶɧɵɦ, 

ɧɟɛɨɥɶɲɢɦ, ɦɚɥɵɦ ɤɨɬɟɥɶɧɵɦ, ɩɨɬɨɦɭ ɱɬɨ ɭɩɪɚɜɥɹɬɶ ɢɦɢ ɧɚɦɧɨɝɨ ɩɪɨɳɟ ɢ 

ɷɮɮɟɤɬɢɜɧɟɟ. ɂɡ-ɡɚ ɧɟɛɨɥɶɲɨɣ ɞɥɢɧɵ ɬɟɩɥɨɦɚɝɢɫɬɪɚɥɢ, ɩɨɬɟɪɢ ɬɟɩɥɚ 

ɫɜɨɞɹɬɫɹ ɤ ɦɢɧɢɦɭɦɭ.ȼ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɨɛɧɚɪɭɠɟɧɢɟ ɢ 

ɥɢɤɜɢɞɚɰɢɹ   ɩɪɨɛɥɟɦɵ, ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɨɩɟɪɚɬɢɜɧɨ, ɱɬɨ ɧɟ ɦɚɥɨɜɚɠɧɨ 

ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɣ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜ 

ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɛɴɟɦɚɯ ɤɨɦɩɥɟɤɫɧɭɸ ɦɨɞɟɪɧɢɡɚɰɢɸ ɦɚɥɵɯ ɤɨɬɟɥɶɧɵɯ ɫ 

ɩɨɥɧɨɫɬɶɸ ɢɡɦɟɧɟɧɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɯɟɦɚɦɢ. Ɍɨɝɞɚ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɛɭɞɟɬ ɷɮɮɟɤɬɢɜɧɚ, ɜɵɝɨɞɧɚ ɢ ɜɪɟɞɧɚɧɟɫɟɧɧɵɣ ɷɤɨɥɨɝɢɢɛɭɞɟɬ ɦɢɧɢɦɚɥɶɧɵɣ.  

  



ɐɟɥɶ ɪɚɛɨɬɵ: 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɟɥɶɧɨɣ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɦɨɳɧɨɫɬɢc 6ɞɨ 8 Ɇȼɬ 

 

Ɂɚɞɚɱɢ: 

1. ɉɟɪɟɜɨɞ ɧɚ ɝɚɡɨɜɨɟ ɬɨɩɥɢɜɨ. Ɂɚɦɟɧɚ ɤɨɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɩɪɨɜɟɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɱɟɬɨɜ. 

2. ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ 

ɫɢɫɬɟɦ 

3. ɋɧɢɠɟɧɢɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

  



Ⱥɤɬɭɚɥɶɧɨɫɬɶ 

Ɂɧɚɱɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɬɪɭɞɧɨ ɩɟɪɟɨɰɟɧɢɬɶ, ɨɫɨɛɟɧɧɨ ɜ ɋɢɛɢɪɢ ɫ 

ɟɺ ɠɟɫɬɤɢɦ ɤɥɢɦɚɬɨɦ. Ȼɟɡ ɬɟɩɥɚ ɱɟɥɨɜɟɤ ɧɟ ɫɦɨɠɟɬ ɜɵɠɢɬɶ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ, 

ɬɨɥɶɤɨ ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ɩɨɡɜɨɥɹɟɬ ɟɦɭ ɨɛɟɫɩɟɱɢɬɶ ɧɨɪɦɚɥɶɧɭɸ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ[1].ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɢ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɬɟɥɶɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɬɪɟɛɭɟɬ 

ɫɨɡɞɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɢ ɷɤɨɧɨɦɢɱɧɵɯ ɫɩɨɫɨɛɨɜ ɢ ɫɪɟɞɫɬɜ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ.  

Ɋɚɡɜɢɬɢɟ ɫɢɫɬɟɦ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɬɟɩɥɨ-

ɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɤɨɦɦɭɧɚɥɶɧɨ-

ɛɵɬɨɜɨɣ ɫɮɟɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɜɨɡɦɨɠɧɨɫɬɟɣ Ɍɗɐ, ɚ ɬɚɤɠɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɩɥɨɜɵɯ ɫɯɟɦ ɤɨɬɟɥɶɧɵɯ ɢ 

ɜɧɟɞɪɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɚɪɨɜɵɯ ɢ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ 

ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ. 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɸ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. ȼ 

ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɪɚɡɪɚɛɨɬɚɧ ɢ ɨɫɜɨɟɧ ɰɟɥɵɣ ɪɹɞ ɜɵɫɨɤɨɷɤɨɧɨɦɢɱɧɵɯ ɤɨɬɥɨɜ 

ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ[3].Ʉɨɬɨɪɵɦɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɹɬɶ ɭɫɬɚɪɟɜɲɟɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɚɤ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɨɫɬɭɩɚɸɳɟɣ ɤ 

ɩɨɬɪɟɛɢɬɟɥɹɦ, ɬɚɤ ɢ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɨɫɬɨɜɥɹɸɳɟɣ. 

1.ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ 

1.1 ȼɢɞɵ ɬɨɩɥɢɜɚ 

ȼ ɷɤɨɧɨɦɢɤɟ Ɋɨɫɫɢɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ ɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ 

ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɸɬɫɹ ɩɪɢɨɪɢɬɟɬɧɵɦɢɩɪɢ ɜɧɟɞɪɟɧɢɢ ɢɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ. ȼ 

ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɚɠɧɨɟ ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ ɜɫɟɫɬɨɪɨɧɧɟɟ ɤɨɦɩɥɟɤɫɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ 

ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɪɟɫɭɪɫɨɜ (ɢɥɢ ɷɧɟɪɝɨɚɭɞɢɬ). Ɂɧɚɧɢɹ 

ɩɪɢɧɰɢɩɨɜ ɪɚɛɨɬɵ, ɪɚɫɱɟɬɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɬɟɥɶɧɵɯ, ɩɨ ɛɨɥɶɲɨɦɭ ɫɱɟɬɭ, ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ, ɝɞɟ, 

ɱɬɨ, ɜ ɤɚɤɢɯ ɤɨɥɢɱɟɫɬɜɚɯ, ɤɭɞɚ ɢ ɩɨɱɟɦɭ ɬɟɪɹɟɬɫɹ. Ⱥɥɶɬɟɪɧɚɬɢɜɵ 

ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ, ɛɟɡɭɫɥɨɜɧɨ, ɧɟɬ.  



ɗɮɮɟɤɬɢɜɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɪɚɛɨɬɵ 

ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɬɟɥɶɧɵɯ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɦɟɬɨɞɨɦ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ, ɫɨɜɟɪɲɟɧɫɬɜɨɦ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶɸ ɜɵɛɨɪɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɢɛɨɪɨɜ, ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶɸ ɢ ɤɚɱɟɫɬɜɨɦ ɩɪɨɜɟɞɟɧɢɹ 

ɩɭɫɤɨɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ, ɤɜɚɥɢɮɢɤɚɰɢɟɣ ɢ ɫɬɟɩɟɧɶɸ ɩɨɞɝɨɬɨɜɤɢ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ 

ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɪɚɰɢɨɧɚɥɶɧɨ 

ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɤɨɬɟɥɶɧɨɣ, ɲɢɪɨɤɨɝɨ ɜɧɟɞɪɟɧɢɹ 

ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ, ɬɟɩɥɨɜɨɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

ɉɟɪɟɜɨɞ ɩɪɟɞɩɪɢɹɬɢɣ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɪɚɫɱɟɬ ɢ ɫɚɦɨɮɢɧɚɧɫɢɪɨɜɚɧɢɟ, 

ɩɨɜɵɲɟɧɢɟ ɰɟɧ ɧɚ ɬɨɩɥɢɜɨ, ɜɨɞɭ ɬɪɟɛɭɸɬ ɩɟɪɟɫɦɨɬɪɚ ɩɨɞɯɨɞɨɜ ɤ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɤɨɬɟɥɶɧɵɯ[2]. 

Ɋɚɡɜɢɬɢɟ ɬɟɩɥɨɝɟɧɟɪɢɪɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɧɞɟɧɰɢɹɦɢ 

ɪɚɡɜɢɬɢɹ ɨɛɳɟɫɬɜɚ ɜ ɰɟɥɨɦ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 

ɭɫɬɚɧɨɜɤɚɦ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɛɭɞɭɬ 

ɭɞɟɥɹɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɦɟɫɬɧɵɯ ɪɟɫɭɪɫɨɜ, 

ɩɪɨɦɵɲɥɟɧɧɵɯ  ɢ ɝɨɪɨɞɫɤɢɯ ɝɨɪɸɱɢɯ ɨɬɯɨɞɨɜ, ɩɪɨɞɭɤɬɨɜ ɩɟɪɟɪɚɛɨɬɤɢ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɬɯɨɞɨɜ, ɚ ɬɚɤɠɟ ɷɤɨɧɨɦɧɨɦɭ ɢ ɪɚɰɢɨɧɚɥɶɧɨɦɭ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɪɚɡɜɢɬɢɸ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɣ, ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɫ ɰɟɥɶɸ ɷɤɨɧɨɦɢɢ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɨɜ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢɡ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ ɫ ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɟɬɫɹ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɢɞɟ ɩɵɥɢ, ɨɤɢɫɥɨɜ ɫɟɪɵ, ɚɡɨɬɚ 

ɭɝɥɟɪɨɞɚ ɢ ɞɪɭɝɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɥɢɹɸɳɢɯ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɤɚɤ 

ɫɥɟɞɫɬɜɢɟ ɧɚ ɱɟɥɨɜɟɤɚ. Ʉɨɧɰɟɧɬɪɚɰɢɹ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɨɳɧɨɫɬɟɣ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɵɲɟɧɢɸ ɭɪɨɜɧɹ ɥɨɤɚɥɶɧɵɯ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ, ɱɬɨ 

ɩɨɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɢɯ ɭɥɚɜɥɢɜɚɧɢɟ ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ[4]. 



Ⱦɥɹ ɨɬɨɩɥɟɧɢɹ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɨɜ, ɚ ɬɚɤɠɟ ɜ 

ɰɟɥɹɯ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɤɨɧɟɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬ ɫɟɝɨɞɧɹ 

ɤɨɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ɋɚɦɵɦ ɜɚɠɧɵɦ ɷɥɟɦɟɧɬɨɦ ɬɚɤɢɯ ɭɫɬɚɧɨɜɨɤ ɹɜɥɹɸɬɫɹ 

ɤɨɬɥɵ, ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɪɚɡɧɵɯ ɜɢɞɚɯ ɬɨɩɥɢɜɚ. 

Ɍɚɤɢɯ ɤɚɤ ɝɚɡ, ɷɥɟɤɬɪɢɱɟɫɬɜɨ, ɠɢɞɤɨɟ ɢ ɬɜɟɪɞɨɟ ɬɨɩɥɢɜɨ. 

Ʉɨɬɥɵ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ, ɨɬɥɢɱɚɸɬɫɹ ɩɪɨɫɬɨɬɨɣ 

ɭɫɬɚɧɨɜɤɢ. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɛɵɬɨɜɵɟ ɤɨɬɥɨɚɝɪɟɝɚɬɵ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɨɛɵɱɧɨ 

ɨɬ ɫɟɬɢ. ɋɬɨɢɬ ɬɚɤɨɟ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚɦɧɨɝɨ ɞɟɲɟɜɥɟ 

ɝɚɡɨɜɨɝɨ ɢ ɞɚɠɟ ɬɜɺɪɞɨɬɨɩɥɢɜɧɨɝɨ. 

ɀɢɞɤɨɟ ɬɨɩɥɢɜɨ ɢɫɩɨɥɶɡɭɸɬ ɜ ɭɫɬɚɧɨɜɤɚɯ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɬɢɩɚ ɢ ɜ 

ɩɟɱɚɯ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɬɢɩɚ. Ʉ ɞɚɧɧɨɦɭ ɜɢɞɭ ɬɨɩɥɢɜɚ ɨɬɧɨɫɹɬ: ɫɥɚɧɟɰ, ɦɚɡɭɬ, 

ɧɟɮɬɶ, ɭɝɨɥɶ. Ⱦɢɡɟɥɶɧɵɟ ɤɨɬɟɥɶɧɵɟ ɨɛɵɱɧɨ ɧɟɨɛɯɨɞɢɦɵ ɤɚɤ ɚɜɬɨɧɨɦɧɨ 

ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɣ ɝɟɧɟɪɚɬɨɪ ɬɟɩɥɚ ɧɚ ɨɛɴɟɤɬɚɯ, ɧɟ ɩɨɞɤɥɸɱɺɧɧɵɯ ɤ 

ɝɚɡɨɜɵɦ ɫɟɬɹɦ ɢɥɢ ɷɥɟɤɬɪɨɫɟɬɹɦ ɬɪɟɛɭɟɦɨɣ ɦɨɳɧɨɫɬɢ. Ɍɚɤɠɟ ɨɱɟɧɶ ɱɚɫɬɨ 

ɬɚɤɢɟ ɭɫɬɚɧɨɜɤɢ ɢɫɩɨɥɶɡɭɸɬ ɜ ɰɟɥɹɯ ɜɪɟɦɟɧɧɨɝɨ ɬɟɩɥɨɨɛɟɫɩɟɱɟɧɢɹ. 

Ɇɚɡɭɬɧɵɟ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

ɬɟɩɥɨɦ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɚɪɚ ɞɥɹ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɦɚɡɭɬɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɬɚɤɚɹ 

ɠɟ ɧɢɡɤɚɹ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ[5]. 

Ʉ ɬɜɺɪɞɨɦɭ ɜɢɞɭ ɬɨɩɥɢɜɚ ɨɬɧɨɫɹɬ: ɬɨɪɮ, ɭɝɥɢ ɢ ɝɨɪɸɱɢɟ ɫɥɚɧɰɵ. 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɬɨɩɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɬɚɤɢɯ ɤɨɬɟɥɶɧɵɯ 

ɹɜɥɹɸɬɫɹ ɨɬɯɨɞɵ ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɢ. ɍɫɬɚɧɨɜɤɢ ɧɚ ɭɝɥɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɞɨɫɬɭɩɧɵɯ, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɯ 

ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɬɟɩɥɚ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ. Ʉɨɬɟɥɶɧɵɟ ɧɚ ɞɪɨɜɚɯ ɱɚɳɟ ɜɫɟɝɨ 

ɢɫɩɨɥɶɡɭɸɬ ɜ ɨɬɞɚɥɺɧɧɵɯ ɪɚɣɨɧɚɯ, ɝɞɟ ɨɬɫɭɬɫɬɜɭɸɬ ɝɚɡɨɩɪɨɜɨɞɵ, ɚ ɡɚɤɭɩɤɚ 

ɦɚɡɭɬɚ ɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɚ. 

ɇɚɢɛɨɥɶɲɟɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɢ ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶɸ ɫɪɟɞɢ ɜɫɟɯ ɜɢɞɨɜ 

ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɨɥɶɡɭɟɬɫɹ ɫɟɝɨɞɧɹ ɝɚɡ. ɍɫɬɚɧɨɜɤɢ ɧɚ ɝɚɡɨɜɨɦ ɬɨɩɥɢɜɟ 

ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɢ ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, 



ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɥɟɣ. ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬ 

ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɤɨɬɨɪɵɣ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ. 

ɋɪɟɞɢ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɪɚɫɫɦɨɬɪɢɦ ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɣ ɜɢɞ –  

ɷɬɨ ɭɝɨɥɶ. 

ɍɝɥɢ, ɤɚɤ ɢ ɥɸɛɨɟ ɞɪɭɝɨɟ ɨɪɝɚɧɢɱɟɫɤɨɟ ɢɫɤɨɩɚɟɦɨɟ, ɦɨɝɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ: ɜ ɤɚɱɟɫɬɜɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ ɢ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ 

ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɨɟ ɦɟɫɬɨ 

ɫɪɟɞɢ ɩɪɨɞɭɤɬɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɢɡ ɭɝɥɹ, ɡɚɧɢɦɚɟɬ ɤɨɤɫ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɠɟɥɟɡɧɨɣ ɪɭɞɵ, ɜ ɩɪɨɰɟɫɫɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɨɫɮɨɪɚ, ɤɪɟɦɧɢɹ 

ɢ ɞɪ. Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɝɥɹ ɹɜɥɹɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɨɞɭɤɬɚɦɢ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɢ, ɜɵɛɪɚɫɵɜɚɟɦɵɦɢ ɜ 

ɚɬɦɨɫɮɟɪɭ. ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɨɩɚɫɧɨɫɬɶ ɭɝɨɥɶɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɨɛɭɫɥɨɜɥɟɧɚ 

ɜɵɫɨɤɨɣ ɷɦɢɫɫɢɟɣ ,  ɢ  ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ. ɋɧɢɠɟɧɢɟ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ 

ɩɟɪɟɯɨɞɨɦ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɨɛɥɚɝɨɪɨɠɟɧɧɨɝɨ ɭɝɥɹ, ɫɢɧɬɟɬɢɱɟɫɤɢɯ 

ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɠɢɞɤɢɯ ɬɨɩɥɢɜ ɢ ɞɪɭɝɢɯ ɩɪɨɞɭɤɬɨɜ, ɩɨɥɭɱɚɟɦɵɯ 

ɩɟɪɟɪɚɛɨɬɤɨɣ ɭɝɥɹ. ȼɧɟɞɪɟɧɢɟ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢɝɪɚɟɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ 

ɫɧɢɠɟɧɢɢ ɫɬɨɢɦɨɫɬɢ ɷɧɟɪɝɢɢ ɢ ɭɦɟɧɶɲɟɧɢɢ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɜɨɩɪɨɫɨɜ ɫɨɯɪɚɧɟɧɢɹ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ, ɫ 

ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ ɩɨɞɴɟɦ ɷɤɨɧɨɦɢɤɢ ɜ ɭɫɥɨɜɢɹɯ ɤɨɧɤɭɪɟɧɰɢɢ, 

ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɢɤɬɭɸɬ ɧɟɢɡɛɟɠɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ 

ɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɚɡɟ ɬɟɯɧɨɥɨɝɢɣ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɝɥɹ. Ɂɚ ɪɭɛɟɠɨɦ ɨɫɜɨɟɧɵ ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɜ 

ɤɨɬɨɪɵɯ ɢɡ ɛɭɪɵɯ ɭɝɥɟɣ ɩɨɥɭɱɚɸɬ ɫɢɧɬɟɡ-ɝɚɡ, ɬɨɩɥɢɜɨ ɞɥɹ ɤɨɬɥɨɜ, ɤɫɟɧɨɧ ɢ 

ɤɪɢɩɬɨɧ, ɚɦɦɢɚɤ, ɮɟɧɨɥ, ɫɭɥɶɮɚɬ ɚɦɦɨɧɢɹ, ɭɝɥɟɤɢɫɥɨɬɭ. ɗɬɨ ɩɪɨɨɛɪɚɡ 

ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ ɭɝɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚ ɢɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢ 

ɬɟɯɧɢɱɟɫɤɨɣ ɨɫɧɨɜɟ. ɇɨɜɨɟ ɩɨɤɨɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɹ ɫɜɹɡɚɧɨ 

ɫ ɜɨɜɥɟɱɟɧɢɟɦ ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ ɞɥɹ ɷɧɟɪɝɟɬɢɤɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ,  ɫɨɡɞɚɧɢɟɦ ɦɚɥɨɨɬɯɨɞɧɵɯ ɢ ɛɟɡɨɬɯɨɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, 

ɭɬɢɥɢɡɚɰɢɟɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜɟɳɟɫɬɜ ɜ ɩɪɨɦɵɲɥɟɧɧɭɸ 



ɩɪɨɞɭɤɰɢɸ.  Ʉɨɦɩɥɟɤɫɧɚɹ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ — ɩɭɬɶ  ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɧɟɪɝɨɯɢɦɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ. ɋɭɳɧɨɫɬɶ 

ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɰɟɥɟɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɤ 

ɭɝɥɟɪɨɞɧɨɣ (ɨɪɝɚɧɢɱɟɫɤɨɣ), ɬɚɤ ɢ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɟɣ ɭɝɥɹ. 

«Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɩɟɪɟɪɚɛɨɬɤɚ» ɨɡɧɚɱɚɟɬ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɡ ɬɨɩɥɢɜɚ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɢɯ ɪɚɡɥɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɟɬ 

ɩɨɥɭɱɚɬɶɫɹ ɢ ɪɚɡɞɟɥɶɧɵɦ ɫɩɨɫɨɛɨɦ. Ʉɨɦɛɢɧɢɪɨɜɚɧɢɟ ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɫɬɟɩɟɧɢ ɤɨɦɩɥɟɤɫɧɨɫɬɢ ɢ ɧɚɨɛɨɪɨɬ.  Ɍɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɝɥɹ ɞɨɥɠɧɵ ɛɵɬɶ  ɷɤɨɧɨɦɢɱɧɵɦɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɩɪɢɟɦɥɟɦɵɦɢ.  

Ɍɜɟɪɞɵɦ ɬɨɩɥɢɜɨɦ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɹɜɥɹɸɬɫɹ ɬɨɪɮ, 

ɛɭɪɵɣ ɢ ɤɚɦɟɧɧɵɣ ɭɝɥɢ, ɚɧɬɪɚɰɢɬ, ɝɨɪɸɱɢɟ ɫɥɚɧɰɵ. Ʉ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɜɢɞɚɦ 

ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɨɬɧɨɫɹɬɫɹ ɬɨɪɮɹɧɨɣ ɤɨɤɫ, ɩɨɥɭɤɨɤɫ ɢ ɤɨɤɫ ɢɡ ɛɭɪɵɯ ɢ 

ɤɚɦɟɧɧɵɯ ɭɝɥɟɣ, ɬɟɪɦɨɚɧɬɪɚɰɢɬ, ɩɨɥɭɱɟɧɧɵɟ ɩɢɪɨɝɟɧɟɬɢɱɟɫɤɨɣ 

ɩɟɪɟɪɚɛɨɬɤɨɣ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ, ɚ ɬɚɤɠɟ ɛɪɢɤɟɬɵ, ɭɝɨɥɶɧɚɹ 

ɩɵɥɶ, ɩɨɥɭɱɟɧɧɵɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɨɣ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ. Ɋɟɡɭɥɶɬɚɬɵ 

ɷɥɟɦɟɧɬɧɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɨɜ ɦɨɝɭɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɨɪɝɚɧɢɱɟɫɤɭɸ, 

ɝɨɪɸɱɭɸ, ɫɭɯɭɸ, ɚ ɬɚɤɠɟ ɪɚɛɨɱɭɸ ɦɚɫɫɭ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ. ɋɨɫɬɚɜ ɬɨɩɥɢɜɚ 

ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟɦ: Ɍɜɟɪɞɨɟ ɬɨɩɥɢɜɨ = ɨɪɝɚɧɢɱɟɫɤɚɹ ɦɚɫɫɚ + 

ɦɢɧɟɪɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ + ɜɥɚɝɚ   

Ɇɢɧɟɪɚɥɶɧɚɹ ɱɚɫɬɶ ɭɝɥɟɣ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɝɪɭɩɩ ɫɨɟɞɢɧɟɧɢɣ:  

1) ɚɥɸɦɨɫɢɥɢɤɚɬɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ~ 75% ɜɫɟɯ ɦɢɧɟɪɚɥɶɧɵɯ ɩɪɢɦɟɫɟɣ; 

2) ɤɚɪɛɨɧɚɬɨɜ; 3) ɯɥɨɪɢɞɨɜ; 4) ɫɨɟɞɢɧɟɧɢɣ ɫɟɪɵ: ɫɭɥɶɮɢɞɨɜ (ɤɨɥɱɟɞɚɧ, 

ɦɚɪɤɚɡɢɬ) ɢ ɫɭɥɶɮɚɬɨɜ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɝɥɟɣ ɜ ɪɚɡɥɢɱɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɦɢɧɟɪɚɥɶɧɚɹ ɱɚɫɬɶ ɢɝɪɚɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ. 

Ɍɚɤ, ɨɞɧɢ ɷɥɟɦɟɧɬɵ (ɫɟɪɚ, ɯɥɨɪ, ɮɨɫɮɨɪ ɢ ɞɪ.) ɫɧɢɠɚɸɬ, ɞɪɭɝɢɟ (ɭɝɥɟɪɨɞ, 

ɝɟɪɦɚɧɢɣ) ɩɨɜɵɲɚɸɬ ɰɟɧɧɨɫɬɶ ɭɝɥɹ. Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɱɟɫɬɜɚ ɬɨɩɥɢɜɚ ɧɚ 

ɩɪɚɤɬɢɤɟ ɬɜɟɪɞɵɟ ɝɨɪɸɱɢɟ ɢɫɤɨɩɚɟɦɵɟ ɚɧɚɥɢɡɢɪɭɸɬ ɧɚ ɜɥɚɠɧɨɫɬɶ, 

ɡɨɥɶɧɨɫɬɶ, ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ (ɨɛɳɟɣ ɢ ɩɨ ɜɢɞɚɦ), ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 



ɤɚɪɛɨɧɚɬɨɜ, ɨɩɪɟɞɟɥɹɸɬ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɢ ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ. Ⱦɥɹ 

ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɭɸɬ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɩɪɨɛɭ[6]. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɭɝɥɟɣ 

Ɍɜɟɪɞɨɟ ɬɨɩɥɢɜɨ ɫɨɫɬɨɢɬ ɢɡ ɫɥɨɠɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɜ ɨɫɧɨɜɟ 

ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: ɋ, ɇ2, S, Ɉ2, N2.      ȼ ɫɨɫɬɚɜ 

ɬɨɩɥɢɜɚ ɜɯɨɞɹɬ ɬɚɤɠɟ ɜɥɚɝɚ W ɢ ɧɟɝɨɪɸɱɢɟ ɬɜɟɪɞɵɟ (ɦɢɧɟɪɚɥɶɧɵɟ) ɜɟɳɟɫɬɜɚ  

Ⱥ. ȼɥɚɝɚ ɢ ɡɨɥɚ ɫɨɫɬɚɜɥɹɸɬ ɜɧɟɲɧɢɣ ɛɚɥɥɚɫɬ ɬɨɩɥɢɜɚ, ɚ ɤɢɫɥɨɪɨɞ ɢ ɚɡɨɬ — 

ɜɧɭɬɪɟɧɧɢɣ ɛɚɥɥɚɫɬ. Ƚɨɪɸɱɚɹ ɦɚɫɫɚ — ɷɬɨ ɛɟɡɜɨɞɧɚɹ ɢ ɛɟɡɡɨɥɶɧɚɹ ɦɚɫɫɚ 

ɬɨɩɥɢɜɚ. ɋɨɞɟɪɠɚɧɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɱɚɫɬɟɣ — ɜɥɚɝɢ, ɦɢɧɟɪɚɥɶɧɵɯ 

ɩɪɢɦɟɫɟɣ, ɫɟɪɵ ɜ ɪɚɡɧɵɯ ɜɢɞɚɯ ɢ ɞɪ. — ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ ɟɝɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ. Ɍɚɤ, ɜɥɚɝɚ ɢ ɦɢɧɟɪɚɥɶɧɵɟ ɩɪɢɦɟɫɢ ɭɞɨɪɨɠɚɸɬ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɭɝɥɹ ɢ ɭɦɟɧɶɲɚɸɬ ɟɝɨ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ. Ɇɢɧɟɪɚɥɶɧɵɟ 

ɜɤɥɸɱɟɧɢɹ ɜ ɭɝɥɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɥɢɧɢɫɬɵɦɢ ɦɢɧɟɪɚɥɚɦɢ, ɫɭɥɶɮɢɞɚɦɢ 

ɠɟɥɟɡɚ, ɳɟɥɨɱɚɦɢ, ɤɚɪɛɨɧɚɬɚɦɢ, ɨɤɫɢɞɚɦɢ ɤɪɟɦɧɢɹ ɢ ɩɪɨɱɢɦɢ ɦɢɧɟɪɚɥɚɦɢ. 

Ɍɟɪɦɢɧɨɦ «ɦɢɧɟɪɚɥɶɧɨɟ ɜɟɳɟɫɬɜɨ» ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɧɟɨɪɝɚɧɢɱɟɫɤɨɟ 

ɜɟɳɟɫɬɜɨ, ɩɪɢɫɭɬɫɬɜɭɸɳɟɟ ɜ ɭɝɥɹɯ. Ƚɥɢɧɢɫɬɵɟ ɦɢɧɟɪɚɥɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɬɟɦɧɨ-ɫɟɪɵɦ ɰɜɟɬɨɦ ɫ ɤɨɪɢɱɧɟɜɵɦ ɨɩɟɧɤɨɦ, ɢɦɟɸɬ ɬɨɧɤɨɡɟɪɧɢɫɬɨɟ ɢɥɢ 

ɱɟɲɭɣɱɚɬɨɟ ɫɬɪɨɟɧɢɟ. Ɉɧɢ ɧɚ 50 % ɢ ɛɨɥɟɟ ɫɥɨɠɟɧɵ ɢɡ ɱɚɫɬɢɰ ɪɚɡɦɟɪɨɦ ɨɬ 2 

ɞɨ 100 ɦɤɦ. ɋɭɥɶɮɢɞɵ ɠɟɥɟɡɚ ɜ ɭɝɥɹɯ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɢɪɢɬɨɦ, 

ɦɚɪɤɚɡɢɬɨɦ. ȼɫɬɪɟɱɚɸɬɫɹ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɡɟɪɟɧ, ɪɨɡɟɬɨɤ, ɱɚɫɬɨ ɡɚɩɨɥɧɹɸɬ 

ɤɥɟɬɨɱɧɵɟ ɩɨɥɨɫɬɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɬɤɚɧɟɣ. ɂɧɨɝɞɚ ɨɛɪɚɡɭɸɬ ɫɤɨɩɥɟɧɢɹ ɜ ɜɢɞɟ 

ɭɱɚɫɬɤɨɜ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɵ ɢ ɪɚɡɦɟɪɨɜ.    Ʉɚɪɛɨɧɚɬɵ ɜ ɭɝɥɹɯ ɨɛɵɱɧɨ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɥɶɰɢɬɨɦ, ɫɢɞɟɪɢɬɨɦ, ɞɨɥɨɦɢɬɨɦ, ɚɧɤɟɪɢɬɨɦ ɢ ɞɪɭɝɢɦɢ 

ɦɢɧɟɪɚɥɚɦɢ. ɐɜɟɬ ɷɬɢɯ ɦɢɧɟɪɚɥɨɜ ɫɟɪɵɣ, ɧɟɦɧɨɝɨ ɬɟɦɧɟɟ, ɱɟɦ ɜɢɬɪɢɧɢɬɚ. ȼ 

ɭɝɥɹɯ ɤɚɪɛɨɧɚɬɵ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɬɪɟɳɢɧɚɯ ɢɥɢ ɨɛɪɚɡɭɸɬ ɨɬɞɟɥɶɧɵɟ 

ɩɪɨɫɥɨɣɤɢ, ɢɧɨɝɞɚ ɡɚɩɨɥɧɹɸɬ ɤɥɟɬɨɱɧɵɟ ɩɨɥɨɫɬɢ ɫɬɪɭɤɬɭɪɧɵɯ ɬɤɚɧɟɣ. 

Ɉɤɫɢɞɵ ɤɪɟɦɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɭɝɥɹɯ ɤɜɚɪɰɟɦ, ɯɚɥɰɟɞɨɧɨɦ, ɨɩɚɥɨɦ ɢ 

ɞɪɭɝɢɦɢ ɦɢɧɟɪɚɥɚɦɢ. 

ȼɥɚɝɚ 



ȼɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫ ɭɝɨɥɶɧɵɦ ɜɟɳɟɫɬɜɨɦ ɯɢɦɢɱɟɫɤɢ, 

ɚɞɫɨɪɛɰɢɨɧɧɨ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɢ. ȼɥɚɠɧɨɫɬɶ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ 

ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɭɝɥɹ. ɋ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɨɞɭ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ ɧɚ ɞɜɚ ɬɢɩɚ: ɜɥɚɝɭ, ɭɞɚɥɹɟɦɭɸ 

ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɩɨɫɨɛɚɦɢ; ɜɥɚɝɭ, ɭɞɚɥɹɟɦɭɸ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ 

ɬɟɪɦɢɱɟɫɤɢɯ ɫɩɨɫɨɛɨɜ.  

ɋɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜ ɭɝɥɟ ɨɛɨɡɧɚɱɚɸɬ W ɢ ɜɵɪɚɠɚɸɬ ɜ ɩɪɨɰɟɧɬɚɯ. ɉɪɢ 

ɷɬɨɦ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ:  

- ɫɨɞɟɪɠɚɧɢɟ ɨɛɳɟɣ ɜɥɚɝɢ ɜ ɪɚɛɨɱɟɦ ɬɨɩɥɢɜɟ;  

 - ɫɨɞɟɪɠɚɧɢɟ ɝɢɝɪɨɫɤɨɩɢɱɟɫɤɨɣ ɜɥɚɝɢ ɜ ɜɨɡɞɭɲɧɨ-ɫɭɯɨɦ ɭɝɥɟ; 

 - ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɩɪɨɛɟ;  

 - ɫɨɞɟɪɠɚɧɢɟ ɜɧɟɲɧɟɣ ɜɥɚɝɢ ɜ ɪɚɛɨɱɟɦ ɬɨɩɥɢɜɟ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɥɚɝɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɜɵɫɭɲɢɜɚɧɢɹ ɧɚɜɟɫɤɢ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 102—105°ɋ ɞɨ ɩɨɫɬɨɹɧɧɨɝɨ ɜɟɫɚ. ɉɨɬɟɪɹ ɜɟɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ 

ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɜ ɭɝɥɟ.  

Ʉɪɨɦɟ ɜɥɚɝɢ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɜ ɤɚɩɢɥɥɹɪɚɯ ɭɝɥɹ ɪɚɡɥɢɱɚɸɬ 

ɫɨɪɛɢɪɨɜɚɧɧɭɸ ɜɥɚɝɭ, ɩɪɢɫɭɳɭɸ ɭɝɥɸ ɩɨ ɫɚɦɨɣ ɩɪɢɪɨɞɟ. ɗɬɨ ɬɚɤ 

ɧɚɡɵɜɚɟɦɚɹ ɜɥɚɝɨɟɦɤɨɫɬɶ ɭɝɥɹ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɭɩɪɭɝɨɫɬɶɸ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɜ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. ȼɥɚɝɨɟɦɤɨɫɬɶ ɭɝɥɹ — ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, 

ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 105—110°ɋ, ɭɞɟɪɠɢɜɚɟɦɨɟ ɭɝɥɟɦ, 

ɧɚɯɨɞɹɳɢɦɫɹ ɜɨ ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ 30°ɋ ɜ ɚɬɦɨɫɮɟɪɟ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɜɥɚɠɧɨɫɬɶɸ 96%. ȼɥɚɝɨɟɦɤɨɫɬɶ ɜɵɪɚɠɚɟɬɫɹ ɜ ɜɟɫɨɜɵɯ ɩɪɨɰɟɧɬɚɯ ɨɬ 

ɜɥɚɠɧɨɝɨ ɭɝɥɹ. Ƚɢɝɪɨɫɤɨɩɢɱɟɫɤɨɣ ɜɥɚɝɨɣ ɫɱɢɬɚɸɬ ɜɥɚɝɭ ɭɝɥɹ, ɢɡɦɟɥɶɱɟɧɧɨɝɨ 

ɜ ɩɨɪɨɲɨɤ ɢ ɞɨɜɟɞɟɧɧɨɝɨ ɞɨ ɜɨɡɞɭɲɧɨ-ɫɭɯɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

20°ɋ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ 65%. Ƚɢɝɪɨɫɤɨɩɢɱɟɫɤɚɹ ɜɥɚɝɚ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɦɚɱɢɜɚɟɦɨɫɬɶ ɭɝɥɟɣ ɜɨɞɨɣ.  

ɑɚɳɟ ɜɫɟɝɨ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ ɜ ɩɥɚɫɬɟ ɲɚɯɬɵ ɫɨɞɟɪɠɢɬ 3—4 % ɜɥɚɝɢ. 

ɉɪɢ ɦɨɤɪɨɦ ɨɛɨɝɚɳɟɧɢɢ ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɭɝɥɹ ɢɡɦɟɧɹɟɬɫɹ ɨɫɨɛɟɧɧɨ 

ɫɢɥɶɧɨ. ɍɞɚɥɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɜɥɚɝɢ ɩɨɫɥɟ ɦɨɤɪɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɧɟɩɪɨɫɬɭɸ ɡɚɞɚɱɭ. Ɉɬɞɚɱɚ ɜɥɚɝɢ ɧɟɨɞɢɧɚɤɨɜɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ 



ɭɝɥɹ, ɱɬɨ ɫɜɹɡɚɧɨ ɫɨ ɫɩɨɫɨɛɧɨɫɬɶɸ ɭɝɥɹ ɫɦɚɱɢɜɚɬɶɫɹ ɜɨɞɨɣ ɢ ɚɞɫɨɪɛɢɪɨɜɚɬɶ 

ɟɟ. 

Ɂɨɥɚ 

ɋɨɞɟɪɠɚɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɜɤɥɸɱɟɧɢɣ ɜ ɭɝɥɟ ɢ ɩɪɨɞɭɤɬɚɯ ɟɝɨ 

ɨɛɨɝɚɳɟɧɢɹ ɩɪɢɧɹɬɨ ɨɰɟɧɢɜɚɬɶ ɤɨɫɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ — ɡɨɥɶɧɨɫɬɶɸ. Ɂɨɥɚ 

— ɷɬɨ ɬɜɟɪɞɵɣ ɨɫɬɚɬɨɤ ɨɤɢɫɥɟɧɢɹ ɭɝɥɹ ɩɪɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ. Ʉɨɥɢɱɟɫɬɜɨ ɡɨɥɵ 

ɨɩɪɟɞɟɥɹɸɬ ɜ ɨɫɧɨɜɧɨɦ ɦɢɧɟɪɚɥɶɧɵɟ ɩɪɢɦɟɫɢ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɭɝɥɟ. 

ɋɟɪɚ 

ȼ ɭɝɥɟ ɪɚɡɥɢɱɚɸɬ ɱɟɬɵɪɟ ɮɨɪɦɵ ɫɟɪɵ: ɩɢɪɢɬɧɭɸ, ɨɪɝɚɧɢɱɟɫɤɭɸ, 

ɫɭɥɶɮɚɬɧɭɸ ɢ ɷɥɟɦɟɧɬɚɪɧɭɸ. ɋɨɞɟɪɠɚɧɢɟ ɩɢɪɢɬɧɨɣ ɢ ɨɪɝɚɧɢɱɟɫɤɨɣ ɫɟɪɵ ɜ 

ɭɝɥɟ ɦɨɠɟɬ ɛɵɬɶ ɨɬ ɞɟɫɹɬɵɯ ɞɨɥɟɣ ɩɪɨɰɟɧɬɚ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɰɟɧɬɨɜ. ȼ 

ɨɛɳɟɦ ɛɚɥɚɧɫɟ ɫɟɪɵ ɫɭɥɶɮɚɬɧɚɹ ɢ ɷɥɟɦɟɧɬɚɪɧɚɹ ɮɨɪɦɵ ɧɟ ɢɝɪɚɸɬ 

ɫɭɳɟɫɬɜɟɧɧɨɣ ɪɨɥɢ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɧɢɟ ɫɭɥɶɮɚɬɧɨɣ ɫɟɪɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,1 - 

0,2%, ɚ ɷɥɟɦɟɧɬɚɪɧɨɣ — ɦɟɧɶɲɟ 0,2%. ȼ ɨɬɧɨɲɟɧɢɢ ɫɟɪɵ ɩɪɢɧɹɬɚ 

ɫɥɟɞɭɸɳɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɭɝɥɹ: - ɦɚɥɨɫɟɪɧɢɫɬɵɟ, ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɞɨ 1,5 

%.; ɫɪɟɞɧɟɫɟɪɧɢɫɬɵɟ, ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 1,6—2,5 %; - ɫɟɪɧɢɫɬɵɟ, ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ 2,6—3,5 %; - ɜɵɫɨɤɨɫɟɪɧɢɫɬɵɟ, ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɜɵɲɟ 

3,6 %. 

Ɉɪɝɚɧɢɱɟɫɤɚɹ ɦɚɫɫɚ ɭɝɥɹ  

Ɍɨɩɥɢɜɨ, ɫɜɨɛɨɞɧɨɟ ɨɬ ɛɚɥɥɚɫɬɚ ɢ ɩɢɪɢɬɧɨɣ ɫɟɪɵ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɨɪɝɚɧɢɱɟɫɤɭɸ ɦɚɫɫɭ. Ɉɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɭɝɥɹ ɧɟɨɞɧɨɪɨɞɧɨ. Ɍɚɤ, ɛɭɪɵɟ 

ɭɝɥɢ ɫɨɫɬɨɹɬ ɢɡ ɛɢɬɭɦɨɜ, ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ ɢ ɨɫɬɚɬɨɱɧɨɝɨ ɭɝɥɹ. Ȼɢɬɭɦɵ — 

ɷɬɨ ɪɚɫɬɢɬɟɥɶɧɵɟ ɢ ɫɦɨɥɹɧɵɟ ɱɚɫɬɢɰɵ, ɤɨɬɨɪɵɟ ɷɤɫɬɪɚɝɢɪɭɸɬɫɹ 

ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ. Ƚɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ ɪɚɫɬɜɨɪɢɦɵ ɜ ɳɟɥɨɱɚɯ. Ɉɫɬɚɬɨɱɧɵɣ 

ɭɝɨɥɶ ɧɟ ɷɤɫɬɪɚɝɢɪɭɟɬɫɹ ɢ ɧɟ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɳɟɥɨɱɚɯ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɛɭɪɵɯ 

ɭɝɥɟɣ ɤɚɦɟɧɧɵɟ ɭɝɥɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɫɨɞɟɪɠɚɬ ɤɚɪɛɨɤɫɢɥɶɧɵɯ ɝɪɭɩɩ ɢ 

ɩɨɷɬɨɦɭ ɧɟ ɪɚɫɬɜɨɪɢɦɵ ɜ ɳɟɥɨɱɚɯ.  

Ɉɪɝɚɧɢɱɟɫɤɭɸ ɦɚɫɫɭ ɭɝɥɹ ɨɛɪɚɡɭɸɬ ɫɨɟɞɢɧɟɧɢɹ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ 

ɧɚɯɨɞɹɬɫɹ ɭɝɥɟɪɨɞ, ɜɨɞɨɪɨɞ, ɤɢɫɥɨɪɨɞ, ɫɟɪɚ ɢ ɚɡɨɬ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫ ɩɨɦɨɳɶɸ 



ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ ɩɪɚɤɬɢɤɟ ɦɟɬɨɞɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢɡ-ɡɚ ɢɯ 

ɪɚɡɥɨɠɟɧɢɹ ɧɟɜɨɡɦɨɠɧɨ. ɉɨɷɬɨɦɭ ɨɛ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɟ ɭɝɥɹ ɩɪɢɧɹɬɨ 

ɫɭɞɢɬɶ ɩɨ ɷɥɟɦɟɧɬɧɨɦɭ ɫɨɫɬɚɜɭ. Ɍɚɤɚɹ ɨɰɟɧɤɚ — ɝɪɭɛɚɹ, ɨɞɧɚɤɨ ɜ ɫɨɱɟɬɚɧɢɢ 

ɫ ɞɪɭɝɢɦɢ ɩɪɢɡɧɚɤɚɦɢ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɚɬɨɱɧɨ ɚɞɟɤɜɚɬɧɨ 

ɫɭɞɢɬɶ ɨ ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɟ ɭɝɥɹ ɢ ɪɟɲɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɱɢ: 

ɪɚɫɫɱɢɬɵɜɚɬɶ ɜɵɯɨɞ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ, ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɢ 

ɬɟɦɩɟɪɚɬɭɪɭ ɝɨɪɟɧɢɹ, ɨɩɪɟɞɟɥɹɬɶ ɫɨɫɬɚɜ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ.  

ɍɝɥɟɪɨɞ  

ɍɝɥɟɪɨɞ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɢɫɤɨɩɚɟɦɵɯ ɭɝɥɟɣ. ɉɪɢ 

ɝɨɪɟɧɢɢ ɭɝɥɟɪɨɞɚ ɜɵɞɟɥɹɟɬɫɹ  34,11  ɤȾɠ/ɤɝ. ɉɨɫɤɨɥɶɤɭ ɭɝɥɟɪɨɞ ɜɯɨɞɢɬ 

ɜ ɫɨɫɬɚɜ ɭɝɥɟɣ ɜ ɜɢɞɟ ɫɨɟɞɢɧɟɧɢɣ ɫ ɜɨɞɨɪɨɞɨɦ, ɤɢɫɥɨɪɨɞɨɦ, ɫɟɪɨɣ ɢ ɚɡɨɬɨɦ, 

ɬɨ ɩɪɢ ɫɝɨɪɚɧɢɢ ɭɝɥɟɣ ɜɵɞɟɥɹɟɬɫɹ ɪɚɡɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ.ɉɪɢ 

ɩɢɪɨɝɟɧɟɬɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɭɝɥɟɪɨɞ ɹɜɥɹɟɬɫɹ ɧɚɢɦɟɧɟɟ ɪɟɚɤɰɢɨɧɧɨ-

ɫɩɨɫɨɛɧɵɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧɬɚɦɢ. ɉɨɷɬɨɦɭ ɤɨɥɢɱɟɫɬɜɨ 

ɭɝɥɟɪɨɞɚ, ɩɟɪɟɯɨɞɹɳɟɟ ɜ ɠɢɞɤɢɟ ɢ ɝɚɡɨɨɛɪɚɡɧɵɟ ɩɪɨɞɭɤɬɵ ɩɟɪɟɪɚɛɨɬɤɢ, 

ɨɛɵɱɧɨ ɜɟɫɶɦɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɭɝɥɟɪɨɞɚ ɜ 

ɬɜɟɪɞɨɦ ɨɫɬɚɬɤɟ.  

ȼɨɞɨɪɨɞ 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɜ ɭɝɥɹɯ ɨɫɬɚɜɥɹɟɬ 2—10 % ɢ ɫɜɹɡɚɧɨ  ɨɛɪɚɬɧɨɣ 

ɡɚɜɢɫɢɦɨɫɬɶɸ ɫɨ ɫɬɟɩɟɧɶɸ ɭɝɥɟɮɢɤɚɰɢɢ. ɉɪɢ ɨɤɢɫɥɟɧɢɢ ɜɨɞɨɪɨɞɚ 

ɜɵɞɟɥɹɟɬɫɹ  ɤȾɠ/ɤɝ ɬɟɩɥɨɬɵ. Ɉɞɧɚɤɨ ɮɚɤɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɬɟɩɥɨɬɵ ɡɚ ɫɱɟɬ ɜɨɞɨɪɨɞɚ ɩɪɢ ɝɨɪɟɧɢɢ ɭɝɥɹ ɢɧɨɟ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɜɨɞɨɪɨɞ 

ɧɚɯɨɞɢɬɫɹ ɜ ɜɢɞɟ ɫɥɨɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ȼɜɢɞɭ ɜɵɫɨɤɨɣ ɪɟɚɤɰɢɨɧɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɜɨ ɜɫɟɯ ɩɪɨɰɟɫɫɚɯ ɩɢɪɨɝɟɧɟɬɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɭɝɥɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɜɟɫɶ ɜɨɞɨɪɨɞ ɜɵɞɟɥɹɟɬɫɹ ɫ ɥɟɬɭɱɢɦɢ ɩɪɨɞɭɤɬɚɦɢ ɜ ɜɢɞɟ 

ɫɜɨɛɨɞɧɨɝɨ ɜɨɞɨɪɨɞɚ ɢ ɪɚɡɥɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɜ 

ɬɜɟɪɞɨɦ ɨɫɬɚɬɤɟ ɩɪɟɧɟɛɪɟɠɢɦɨ ɦɚɥɨ.  

Ʉɢɫɥɨɪɨɞ  

ɋɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɜ ɬɜɟɪɞɵɯ ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ ɢɡɦɟɧɹɟɬɫɹ ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ: ɨɬ 1—2% ɜ ɚɧɬɪɚɰɢɬɚɯ ɞɨ 40% ɜ ɬɨɪɮɚɯ. ȼ ɨɛɳɟɦ 



ɫɥɭɱɚɟ ɯɚɪɚɤɬɟɪ ɪɚɡɥɨɠɟɧɢɹ ɭɝɥɹ ɩɪɢ ɬɟɪɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɜ ɢɧɟɪɬɧɨɣ 

ɫɪɟɞɟ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɟɦ ɤɢɫɥɨɪɨɞɚ. ɉɪɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɝɥɹ ɤɢɫɥɨɪɨɞ ɢɝɪɚɟɬ ɧɟɝɚɬɢɜɧɭɸ ɪɨɥɶ. 

Ɉɛɴɹɫɧɹɟɬɫɹ ɷɬɨ ɬɟɦ, ɱɬɨ ɜ ɫɜɹɡɚɧɧɨɦ ɜɢɞɟ ɤɢɫɥɨɪɨɞ ɧɟ ɫɩɨɫɨɛɟɧ ɚɤɬɢɜɧɨ 

ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɩɪɨɰɟɫɫɟ ɝɨɪɟɧɢɹ.  

Ⱥɡɨɬ  

Ⱥɡɨɬ ɭɝɥɹ ɨɤɚɡɵɜɚɟɬ ɦɚɥɨɡɚɦɟɬɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɋɨɨɬɧɨɲɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɜ 

ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɟ ɭɝɥɹ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɭɝɥɟɮɢɤɚɰɢɢ. Ɍɚɤ, 

ɞɨɥɹ ɭɝɥɟɪɨɞɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɨ ɫɬɟɩɟɧɶɸ ɭɝɥɟɮɢɤɚɰɢɢ — ɨɬ 65% ɞɥɹ ɛɭɪɵɯ 

ɭɝɥɟɣ ɢ ɫɜɵɲɟ 91% ɞɥɹ ɚɧɬɪɚɰɢɬɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɧɢɠɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ 

ɤɢɫɥɨɪɨɞɚ (ɨɬ 30 ɞɨ 2%) ɢ ɜɨɞɨɪɨɞɚ (ɨɬ 8 ɞɨ 4%). ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɢ ɫɟɪɵ ɜ 

ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɭɝɥɟɮɢɤɚɰɢɢ. ɋɨɨɬɧɨɲɟɧɢɟ :  ɜɨɡɪɚɫɬɚɟɬ ɩɨ 

ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɭɝɥɟɮɢɤɚɰɢɢ ɭɝɥɟɣ. ȼ ɬɚɛɥ. 1.1 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɚɜ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ. 

  



Ɍɚɛɥɢɰɚ 1.1–ɗɥɟɦɟɧɬɚɪɧɵɣ ɫɨɫɬɚɜ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ ɭɝɥɹ, % 

Ɍɨɩɥɢɜɨ ɋ    S  Ʌɟɬɭɱɢɟ 

Ⱦɪɟɜɟɫɢɧɚ 48-52 5,8-6,2 43-45 0,05 - 40-60 65-75 

Ɍɨɩɥɢɜɨ ɋ    S  Ʌɟɬɭɱɢɟ 

Ɍɨɪɮ 49-60 5-8 28-48 1-4 0,1-1 80-92 70-80 

Ȼɭɪɵɣ 

ɭɝɨɥɶ(ɦɹɝɤɢɣ) 

65-70 5-8 18-30 0,5-1,5 0,5-3 55-63 50-60 

Ȼɭɪɵɣ 

ɭɝɨɥɶ(ɠɟɫɬɤɢɣ) 

70-73 5-8 16-23 0,5-1,5 0,5-3 30-40 47-50 

ɉɥɚɦɟɧɧɵɣ ɭɝɨɥɶ 75-81 5,8-6,6  1-1,5 0,5-1,5 4-8 40-45 

Ƚɚɡɨɩɥɚɦɟɧɧɵɣ 

ɭɝɨɥɶ 

81-85 5,6-5,8 7,3-9,8 1-1,8 0,6-1,8 2,5-4 35-40 

Ƚɚɡɨɜɵɣ ɭɝɨɥɶ 85-87,5 5-5,6 4,5-7,3 1-1,8 0,6-1,8 1,2-

2,5 

25-28 

ɀɢɪɧɵɣ ɭɝɨɥɶ 87,5-

89,5 

4,5-5 3,2-4,5 1-1,8 0,6-1,8 0,8-

1,2 

19-28 

Ɍɨɳɢɣ ɭɝɨɥɶ 90,5-

91,5 

3,75-4 2,5-2,8 1-1,7 0,6-1,7  12-14 

Ⱥɧɬɪɚɰɢɬ    1-1,7 0,6-1,7   

 

Ʌɟɬɭɱɢɟ ɜɟɳɟɫɬɜɚ  

ɉɪɢ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦ ɧɚɝɪɟɜɟ ɛɟɡ ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ ɭɝɨɥɶ 

ɪɚɡɥɚɝɚɟɬɫɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ ɩɚɪɨ- ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ 

ɩɪɨɞɭɤɬɨɜ (ɜ ɨɫɧɨɜɧɨɦ ɭɝɥɟɜɨɞɨɪɨɞɨɜ), ɤɨɬɨɪɵɟ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɥɟɬɭɱɢɦɢ 

ɜɟɳɟɫɬɜɚɦɢ. ɉɨɫɥɟ ɜɵɞɟɥɟɧɢɹ ɢɡ ɫɩɟɤɚɸɳɢɯɫɹ ɭɝɥɟɣ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ 

ɨɫɬɚɸɳɭɸɫɹ ɬɜɟɪɞɭɸ ɦɚɫɫɭ ɧɚɡɵɜɚɸɬ ɤɨɤɫɨɜɵɦ ɨɫɬɚɬɤɨɦ (ɤɨɪɨɥɶɤɨɦ). 

ɋɨɞɟɪɠɚɧɢɟ ɢ ɫɨɫɬɚɜ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɬɟɪɦɢɱɟɫɤɨɦ 

ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɭɝɨɥɶ, ɡɚɜɢɫɹɬ ɨɬ ɭɫɥɨɜɢɣ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

(ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɪɟɦɟɧɢ ɧɚɝɪɟɜɚ), ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɟɧɢɟ ɜɵɯɨɞɚ ɥɟɬɭɱɢɯ 

ɜɟɳɟɫɬɜ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ.  ȼɵɯɨɞ ɥɟɬɭɱɢɯ 

ɜɟɳɟɫɬɜ ɜ ɤɚɦɟɧɧɵɯ ɭɝɥɹɯ ɫɨɫɬɚɜɥɹɟɬ    8— 50%, ɜ ɛɭɪɵɯ — 45—55%, ɚ 

ɜɵɯɨɞ ɥɟɬɭɱɢɯ ɜ ɚɧɬɪɚɰɢɬɚɯ ɧɟ ɩɪɟɜɵɲɚɟɬ 8%. 



Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɭɝɥɹ  

ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɨɞɧɨ ɢɡ ɜɚɠɧɟɣɲɢɯ ɫɜɨɣɫɬɜ, 

ɨɩɪɟɞɟɥɹɸɳɢɯ ɰɟɧɧɨɫɬɶ ɭɝɥɹ, ɤɚɤ ɢɫɬɨɱɧɢɤɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. Ɉɧɚ 

ɢɡɦɟɧɹɟɬɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɢ ɡɚɜɢɫɢɬ, ɤɚɤ ɨɬ ɫɜɨɣɫɬɜ ɢ ɫɨɫɬɚɜɚ 

ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ, ɬɚɤ ɢ ɨɬ ɡɨɥɶɧɨɫɬɢ ɢ ɜɥɚɠɧɨɫɬɢ ɭɝɥɟɣ.  

Ɍɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɬɨɞɨɦ, 

ɡɚɤɥɸɱɚɸɳɢɦɫɹ ɜ ɩɨɥɧɨɦ ɫɠɢɝɚɧɢɢ ɧɚɜɟɫɤɢ ɬɨɩɥɢɜɚ ɜ ɤɢɫɥɨɪɨɞɟ, ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ, ɜ ɤɚɥɨɪɢɦɟɬɪɢɱɟɫɤɨɣ ɛɨɦɛɟ (ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ), ɜ 

ɢɡɨɬɟɪɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ.  

Ɍɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɭɝɥɹ ɤɨɥɟɛɥɟɬɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜɥɚɝɢ ɢ ɡɨɥɶɧɨɫɬɢ. ɉɨɷɬɨɦɭ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɩɟɪɟɫɱɢɬɵɜɚɸɬ ɧɚ ɝɨɪɸɱɭɸ ɦɚɫɫɭ ( ) ɢɥɢ ɧɚ ɫɭɯɨɟ 

ɬɨɩɥɢɜɨ ( ).  

ȼɟɥɢɱɢɧɚ , ɤɚɤ ɢ ɷɥɟɦɟɧɬɧɵɣ ɫɨɫɬɚɜ, ɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ ɨ ɫɨɫɬɚɜɟ ɢ 

ɫɬɟɩɟɧɢ ɭɝɥɟɮɢɤɚɰɢɢ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ ɭɝɥɟɣ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɩɨ ɦɟɪɟ 

ɨɛɨɝɚɳɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ ɭɝɥɟɪɨɞɨɦ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɟɟ ɪɚɫɬɟɬ ɞɨ 

ɧɟɤɨɬɨɪɨɝɨ ɩɪɟɞɟɥɚ, ɩɨɫɥɟ ɱɟɝɨ ɧɚɱɢɧɚɟɬ ɩɚɞɚɬɶ ɢɡ-ɡɚ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ 

ɜɨɞɨɪɨɞɚ[4]. 

ȼɥɚɝɚ, ɫɨɞɟɪɠɚɳɚɹɫɹ ɜ ɭɝɥɟ ɢ ɨɛɪɚɡɭɸɳɚɹɫɹ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɫɝɨɪɚɧɢɹ ɢɡ 

ɜɨɞɨɪɨɞɚ, ɭɞɚɥɹɟɬɫɹ ɜ ɜɢɞɟ ɩɚɪɚ, ɩɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɤɨɬɨɪɨɝɨ ɜɵɞɟɥɹɟɬɫɹ 

ɬɟɩɥɨ. ɉɨɷɬɨɦɭ ɩɪɢɧɹɬɨ ɪɚɡɥɢɱɚɬɶ ɜɵɫɲɭɸ  ɢ ɧɢɡɲɭɸ  (ɤȾɠ/ɤɝ, 

ɤɤɚɥ/ɤɝ) ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ.   

Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɣ ɩɚɪɚɦɟɬɪ 

ɭɝɥɟɣ. Ƚɪɚɧɢɰɚ ɦɟɠɞɭ ɤɚɦɟɧɧɵɦɢ ɢ ɛɭɪɵɦɢ ɭɝɥɹɦɢ ɜ ɪɚɦɤɚɯ ɦɟɠɞɭɧɚɪɨɞɧɨɣ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɩɪɟɞɟɥɟɧɚ ɜɟɥɢɱɢɧɨɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ, ɪɚɜɧɨɣ 23940 ± 

252ɤȾɠ/ɤɝ (5700 ± 60ɤɤɚɥ/ɤɝ), ɜ ɪɚɫɱɟɬɟ ɧɚ ɨɪɝɚɧɢɱɟɫɤɭɸ ɦɚɫɫɭ ɭɝɥɹ. 

Ƚɚɡɨɨɛɪɚɡɧɨɟ ɬɨɩɥɢɜɨ 

Ƚɚɡ – ɚɝɪɟɝɚɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɟɳɟɫɬɜɚ, ɜ ɤɨɬɨɪɨɦ ɜɫɟ ɱɚɫɬɢɰɵ ɞɜɢɠɭɬɫɹ 

ɯɚɨɬɢɱɟɫɤɢ ɢ ɡɚɩɨɥɧɹɸɬ ɜɟɫɶ ɨɛɴɟɦ. 

Ƚɚɡɵ ɛɵɜɚɸɬ ɩɪɢɪɨɞɧɵɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɟ. 



Ɇɟɫɬɨɪɨɠɞɟɧɢɹ ɝɚɡɚ ɛɵɜɚɸɬ: 

- ɝɚɡɨɜɵɟ (ɫɨɫɬɨɹɬ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɦɟɬɚɧɚ); 

- ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɟ (ɫɨɞɟɪɠɚɬ ɦɟɬɚɧ ɢ ɞɪɭɝɢɟ ɝɚɡɵ); 

- ɝɚɡɨɧɟɮɬɹɧɵɟ (ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɭɝɥɟɜɨɞɨɪɨɞɨɜ). 

ɂɫɤɭɫɫɬɜɟɧɧɵɟ ɝɚɡɵ: ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɡɚɜɨɞɚɯ ɢɥɢ ɤɚɤ 

ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ʉɨɤɫɨɜɵɣ ɝɚɡ: ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ ɬɟɪɦɢɱɟɫɤɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɤɨɤɫɚ (900-

1200°ɋ). 

ɋɥɚɧɰɟɜɵɣ ɝɚɡ: ɩɨɥɭɱɚɟɬɫɹ ɛɟɡ ɩɨɞɴɟɦɚ ɫɥɚɧɰɟɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢ 

ɧɚɝɪɟɜɟ 1200°ɋ ɛɟɡ ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ. 

Ƚɟɧɟɪɚɬɨɪɧɵɟ ɝɚɡɵ: ɩɨɥɭɱɚɸɬɫɹ ɩɭɬɟɦ ɧɚɝɪɟɜɚ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ. 

Ⱦɨɦɟɧɧɵɣ ɝɚɡ: ɩɨɥɭɱɚɟɬɫɹ ɤɚɤ ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ ɞɨɦɟɧɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ (ɧɚ 1 ɬɨɧɧɭ ɱɭɝɭɧɚ ɩɨɥɭɱɚɟɬɫɹ 3000 ɦ3 ɝɚɡɚ). 

ɇɟɮɬɹɧɨɣ ɝɚɡ: ɪɚɡɞɟɥɹɟɬɫɹ ɩɪɢ ɩɢɪɨɥɢɡɟ ɧɟɮɬɢ. ɉɢɪɨɥɢɡ – ɧɚɝɪɟɜ 

ɧɟɮɬɢ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɞɨ 700°ɋ. 

ɋɠɢɠɟɧɧɵɣ ɝɚɡ:  ɫɦɟɫɶ ɩɪɨɩɚɧɚ ɢ ɛɭɬɚɧɚ. 

Ƚɚɡɨɨɛɪɚɡɧɨɟ ɬɨɩɥɢɜɨ ɫɦɟɫɶ ɝɨɪɸɱɢɯ ɝɚɡɨɜ. Ʉ ɝɨɪɸɱɢɦ ɝɚɡɚɦ ɨɬɧɨɫɹɬɫɹ 

ɇ2 (ɛɟɡ ɜɤɭɫɚ ɢ ɡɚɩɚɯɚ, ɧɟ ɬɨɤɫɢɱɟɧ), ɋɈ ɨɤɢɫɶ ɭɝɥɟɪɨɞɚ (ɛɟɡ ɜɤɭɫɚ ɢ ɡɚɩɚɯɚ, 

ɧɟ ɬɨɤɫɢɱɟɧ). 

ɂɡ ɝɚɡɚ ɭɞɚɥɹɸɬ ɋɈ. ɂ ɟɫɥɢ ɋɈ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɝɚɡɟ ɫɧɢɠɚɟɬ 

ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 

ɉɪɢɪɨɞɧɵɣ ɝɚɡ ɧɚ 98% ɫɨɫɬɨɢɬ ɢɡ ɦɟɬɚɧɚ (ɛɟɡ ɜɤɭɫɚ ɢ ɡɚɩɚɯɚ, ɧɟ 

ɬɨɤɫɢɱɟɧ), ρ=0,72 ɤɝ/ɦ3. 

Ʉ ɧɟɝɨɪɸɱɢɦ ɤɨɦɩɨɧɟɧɬɚɦ ɨɬɧɨɫɹɬɫɹ ɚɡɨɬ (ɛɟɫɰɜɟɬɧɵɣ ɝɚɡ, ɛɟɡ ɜɤɭɫɚ ɢ 

ɡɚɩɚɯɚ), ɫɜɹɡɢ ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɨɱɟɧɶ ɫɢɥɶɧɵɟ, ɩɨɷɬɨɦɭ ɧɟ ɜɫɬɭɩɚɟɬ ɜ 

ɪɟɚɤɰɢɸ ɝɨɪɟɧɢɹ. 

Ⱦɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (ɛɟɫɰɜɟɬɧɵɣ ɝɚɡ, ɢɦɟɟɬ ɫɥɟɝɤɚ ɤɢɫɥɨɜɚɬɵɣ ɜɤɭɫ  ɢ 

ɡɚɩɚɯ), ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɞɪɚɠɟɧɢɸ ɫɥɢɡɢɫɬɨɣ 

ɨɛɨɥɨɱɤɢ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t-20°ɋ ɢ Ɋ=5,8 ɉɚ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɫɭɯɨɣ ɥɟɞ. 



Ʉɢɫɥɨɪɨɞ ɧɟ ɝɨɪɢɬ, ɦɨɠɟɬ ɧɚɯɨɞɢɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɚɡɚɯ, ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɵ ɨɤɢɫɥɹɟɬ ɝɚɡɨɩɪɨɜɨɞ. 

ɉɪɢɦɟɫɢ: ɜɨɞɹɧɵɟ ɩɚɪɵ, ɫɟɪɨɜɨɞɨɪɨɞ, ɩɵɥɶ, ɫɦɨɥɚ ɢ ɞɪ. ɫɨɟɞɢɧɟɧɢɹ. 

Ɉɱɢɫɬɤɚ ɝɚɡɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɞɨɪɚɧɬɚɦ. 

Ɉɬ ɜɫɟɯ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɝɚɡ ɨɱɢɳɚɸɬ (ɨɬ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɤɢɫɥɨɪɨɞɚ, 

ɩɵɥɢ). 

ȼɨɞɹɧɵɟ ɩɚɪɵ ɦɨɝɭɬ ɜɫɬɭɩɚɬɶ ɜ ɪɟɚɤɰɢɢ ɫ ɝɚɡɚɦɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬɨɜ. ȿɫɥɢ ɤɪɢɫɬɚɥɥɨɝɢɞɪɚɬɵ ɜɵɩɚɥɢ, ɬɨ ɝɚɡ ɧɚɝɪɟɜɚɸɬ, ɱɬɨɛɵ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɢɯ ɜɵɩɚɞɟɧɢɟ ɞɨɛɚɜɥɹɸɬ ɦɟɬɚɧɨɥ. 

ȼ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɝɚɡɚɯ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶɫɹ ɧɚɮɬɚɥɢɧ, ɱɬɨɛɵ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɟɝɨ ɜɵɩɚɞɟɧɢɟ ɞɨɛɚɜɥɹɸɬ ɬɟɬɪɚɥɢɧ. 

ɉɪɢɞɚɧɢɹ ɝɚɡɭ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɡɚɩɚɯɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɬɟɱɟɤ. 

Ɉɞɨɪɚɧɬɵ ɨɬɜɟɱɚɸɬ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ:  

1.ɂɦɟɸɬ ɪɟɡɤɢɣ ɡɚɩɚɯ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɨɬ ɜɫɟɯ ɡɚɩɚɯɨɜ. 

2.Ɏɢɡɢɱɟɫɤɢ ɛɟɡɜɪɟɞɧɵɟ. ɇɟ ɞɨɥɠɧɵ ɪɚɡɞɪɚɠɚɬɶ ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ. 

3.ȼ ɫɦɟɫɢ ɫ ɝɚɡɨɦ ɧɟ ɩɨɜɵɲɚɬɶ ɤɨɪɪɨɡɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɝɚɡɚ. 

4.ɉɪɢ ɨɛɵɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɟ ɪɟɚɝɢɪɨɜɚɬɶ ɫ ɤɚɤɢɦɢ-ɥɢɛɨ ɩɪɢɦɟɫɹɦɢ 

ɝɚɡɚ. 

5.Ȼɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɥɟɬɭɱɢɦɢ. 

ɉɪɢɦɟɧɹɸɬ ɷɬɢɥɦɟɪɤɚɩɬɚɧ 

Ʉɨɥɢɱɟɫɬɜɨ ɜɜɨɞɢɦɨɝɨ ɨɞɨɪɚɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 

ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ ɦɟɧɟɟ 1/5 ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɜɡɪɵɜɚɟɦɨɫɬɢ, 

ɛɵɥ ɪɟɡɤɢɣ ɡɚɩɚɯ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɬɨɩɥɢɜɚ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ. 

1.ɋɬɨɢɦɨɫɬɶ ɞɨɛɵɱɢ ɧɢɠɟ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɜɵɲɟ. 

2.Ɉɬɫɭɬɫɬɜɢɟ ɜ ɝɚɡɟ ɫɦɟɫɢ ɭɝɥɟɪɨɞɚ, ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɨɬɪɚɜɥɟɧɢɹɦ ɩɪɢ 

ɭɬɟɱɤɟ. 

3.Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɥɧɨɬɚ ɫɝɨɪɚɧɢɹ, ɥɟɝɱɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 



4. ɍɥɭɱɲɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɬɜɟɪɞɵɦ ɬɨɩɥɢɜɨɦ. 

5. ȼɵɫɨɤɢɣ ɄɉȾ ɚɝɪɟɝɚɬɨɜ. 

6. ȼɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɝɨɪɟɧɢɹ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ.  

1.ɋɨɞɟɪɠɢɬ ɧɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɦɟɫɟɣ. 

2. Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɨɥɟɟ ɬɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɩɨɞɞɟɪɠɚɧɢɟ 

ɧɚ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ. 

3. Ȼɵɫɬɪɵɣ ɪɚɡɨɝɪɟɜ, ɛɵɫɬɪɨɟ ɨɫɬɵɜɚɧɢɟ, ɛɵɫɬɪɚɹ ɨɫɬɚɧɨɜɤɚ. 

4. ɇɟɬ ɩɨɬɟɪɶ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɧɟɞɨɠɨɝɚ. 

5. Ƚɨɪɟɥɤɢ ɦɨɠɧɨ ɪɚɫɩɨɥɚɝɚɬɶ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɬɨɩɤɢ. 

6. Ɍɪɟɛɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɢɡɛɵɬɨɤ ɜɨɡɞɭɯɚ α= 1,05-1,15. 

ɇɟɞɨɫɬɚɬɨɤ. 

ȼɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ. 

Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ.  

1. Ɍɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɪɹɟɬɫɹ ɧɚ ɝɚɡɨɩɪɨɜɨɞɟ ɢ ɭ ɤɪɭɩɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ 

°ɋ, ɬɟɪɦɨɦɟɬɪɚɦɢ. 

2. Ɉɛɴɟɦ ɢɡɦɟɪɹɟɬɫɹ ɜ ɦ3, ɞɥɹ ɨɛɴɟɦɚ ɫɭɳɟɫɬɜɭɸɬ ɧɨɪɦɚɥɶɧɵɟ ɢ 

ɫɬɚɧɞɚɪɬɧɵɟ ɭɫɥɨɜɢɹ. 

ɇɨɪɦɚɥɶɧɵɟ 0°ɋ, 101 ɤɉɚ 

ɇɨɪɦɚɥɶɧɵɟ 20°ɋ. 101,3 ɤɉɚ  

tP

P
VV

tP

P
VV

273
20273

273
273

ɮɨɪɦɭɥɵ ɩɟɪɟɫɱɟɬɚ 

3. ɉɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 

Ɇɟɬɚɧ ρ=0,72 ɤɝ/ɦ3. 

ɉɪɨɩɚɧ ρ=1,97 ɤɝ/ɦ3 

Ȼɭɬɚɧ ρ=2,6 ɤɝ/ɦ3 

4. Ⱦɚɜɥɟɧɢɟ ɜ ɋɂ ɇ/ɦ2, ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉɚ, ɦɦ ɜ ɫɬ, ɤɝɫ/ɦ2. 



5. Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɨɞɢɧ ɢɡ ɜɢɞɨɜ ɷɧɟɪɝɢɢ, Ⱦɠ/ɦ3 ɜɵɫɲɚɹ ɢ ɧɢɡɲɚɹ 

ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ. ȿɫɥɢ ɩɪɢ ɫɝɨɪɚɧɢɢ ɬɨɩɥɢɜɚ ɨɛɪɚɡɭɸɬɫɹ ɜɨɞɹɧɵɟ ɩɚɪɵ 

(ɤɨɧɞɟɧɫɚɰɢɹ), ɬɨɝɞɚ ɜɵɞɟɥɹɟɬɫɹ ɜɵɫɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɟɫɥɢ ɧɟ 

ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɜɨɞɹɧɵɟ ɩɚɪɵ, ɬɨ ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɩɨɧɹɬɢɟ ɭɫɥɨɜɧɨɟ ɬɨɩɥɢɜɨ ɫ ɬɟɩɥɨɬɨɣ 

ɫɝɨɪɚɧɢɹ Q=29288 ɤȾɠ/ɤɝ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɢ ɩɪɟɞɟɥɵ ɜɡɪɵɜɚɟɦɨɫɬɢ. 

Ʉɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɝɚɡɨɜ. 

Ʌɸɛɚɹ ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ, ɢ 

%-ɝɨ ɫɨɞɟɪɠɚɧɢɹ ɦɨɠɟɬ ɜɨɫɩɥɚɦɟɧɹɬɶɫɹ ɢ ɜɡɪɵɜɚɬɶɫɹ. 

ɇɢɠɧɢɣ ɢ ɜɟɪɯɧɢɣ ɩɪɟɞɟɥɵ ɜɡɪɵɜɚɟɦɨɫɬɢ ɷɬɨ % ɫɨɨɬɧɨɲɟɧɢɹ 

ɫɨɞɟɪɠɚɧɢɹ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜɡɪɵɜ ɝɚɡɚ. 

ȿɫɥɢ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ ɦɟɧɶɲɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɜɡɪɵɜɚɟɦɨɫɬɢ, ɬɨ ɝɚɡɚ 

ɫɥɢɲɤɨɦ ɦɚɥɨ ɱɬɨɛɵ ɩɪɨɢɡɨɲɟɥ ɜɡɪɵɜ. ȿɫɥɢ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ ɛɨɥɶɲɟ ɜɟɪɯɧɟɝɨ 

ɩɪɟɞɟɥɚ ɜɡɪɵɜɚɟɦɨɫɬɢ, ɬɨ ɤɢɫɥɨɪɨɞɚ ɫɥɢɲɤɨɦ ɦɚɥɨ ɱɬɨɛɵ ɩɪɨɢɡɨɲɟɥ 

ɜɡɪɵɜ[7]. 

Ƚɨɪɟɧɢɟ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ.  

Ɋɟɚɤɰɢɸ ɝɨɪɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ ɦɨɠɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɧɚ 

ɩɪɢɦɟɪɟ ɦɟɬɚɧɚ 

ɋɇ4 + 2ɋɈ2 +7,52 N2 = 2ɇ2Ɉ + ɋɈ2 +7,52 N2 + Q, ɤȾɠ/ɤɝ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ α = 1 (ɬɟɨɪɟɬɢɱɟɫɤɢ 

ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɧɚ ɝɨɪɟɧɢɟ) 

Ɍɪɢ ɭɫɥɨɜɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɝɨɪɟɧɢɹ ɝɚɡɚ 

1.Ʉɚɱɟɫɬɜɟɧɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɝɨɪɸɱɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɝɚɡɚ ɫ 

ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ. 

2.ȼɨɡɞɭɯɚ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɝɨɪɟɧɢɹ. 

3.Ⱦɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɝɚɡɚ ɜ 

ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

ɉɨɞɠɟɱɶ ɝɚɡɨɜɨɡɞɭɲɧɭɸ ɫɦɟɫɶ ɦɨɠɧɨ: 



1.ȼɟɫɶ ɨɛɴɟɦ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɧɚɝɪɟɬɶ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɹ. 

2.ɏɨɥɨɞɧɭɸ ɝɚɡɨɜɨɡɞɭɲɧɭɸ ɫɦɟɫɶ ɩɨɞɠɢɝɚɸɬ ɨɬ ɩɨɫɬɨɪɨɧɧɟɝɨ 

ɢɫɬɨɱɧɢɤɚ. 

ɋɤɨɪɨɫɬɶ ɝɨɪɟɧɢɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ ɤ ɮɪɨɧɬɭ ɝɨɪɟɧɢɹ, ɧɚɡɵɜɚɟɬɫɹ 

ɧɨɪɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ. ɗɬɨ ɩɨɫɬɨɹɧɧɚɹ ɜɟɥɢɱɢɧɚ 

ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ.                    

 

 
Ɋɢɫɭɧɨɤ 1.1.1 – ɋɤɨɪɨɫɬɶ ɝɨɪɟɧɢɹ. 

 
ȿɫɥɢ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɝɚɡɚ ɢɡ ɝɚɡɨɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɪɚɜɧɚ 

ɧɨɪɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ, ɬɨɝɞɚ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ 

ɩɪɨɯɨɞɢɬ ɤɚɱɟɫɬɜɟɧɧɨ.Ⱦɜɚ ɪɟɠɢɦɚ ɝɨɪɟɧɢɹ ɩɥɚɦɟɧɢ ɨɬɥɢɱɧɵɯ ɨɬ 

ɧɨɪɦɚɥɶɧɨɝɨ:1. Ɉɬɪɵɜ ɩɥɚɦɟɧɢ. ɉɪɨɢɫɯɨɞɢɬ ɟɫɥɢ ɝɚɡ ɜɵɯɨɞɢɬ ɛɵɫɬɪɟɟ, ɱɟɦ 

ɨɧ ɫɝɨɪɚɟɬ ɢ ɜɨɡɦɨɠɟɧ ɨɬɪɵɜ ɩɥɚɦɟɧɢ ωɧ< ω. ɑɬɨɛɵ ɧɟ ɛɵɥɨ ɨɬɪɵɜɚ 

ɩɥɚɦɟɧɢ, ɭɦɟɧɶɲɚɸɬ ɩɨɞɚɱɭ ɝɚɡɚ ɢɥɢ ɢɡɦɟɧɹɸɬ ɩɚɪɚɦɟɬɪɵ ɝɨɪɟɥɤɢ. 2. 

ɉɪɨɫɤɨɤ ɝɚɡɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɦɟɧɶɲɟ ɧɨɪɦɚɥɶɧɨɣ 

ɫɤɨɪɨɫɬɢ ωɧ> ω. Ɍɚɤɠɟ ɦɨɠɟɬ ɩɨɬɭɯɧɭɬɶ ɩɥɚɦɹ,  ɞɥɹ ɷɬɨɝɨ ɭɜɟɥɢɱɢɜɚɸɬ 

ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɝɚɡɚ. ɗɬɨ ɜɨɡɦɨɠɧɨ, ɩɪɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

Ɇɟɬɨɞɵ ɫɠɢɝɚɧɢɹ ɝɚɡɚ 

ɋɭɳɟɫɬɜɭɟɬ 3 ɦɟɬɨɞɚ ɫɠɢɝɚɧɢɹ ɝɚɡɚ: 

1. ɫɦɟɲɚɧɧɵɣ (ɢɧɠɟɤɰɢɨɧɧɵɣ). 2. ɞɢɮɮɭɡɢɨɧɧɵɣ. 3. ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ. 

Ⱦɢɮɮɭɡɢɨɧɧɵɣ ɦɟɬɨɞ ɫɠɢɝɚɧɢɹ ɝɚɡɚ.  ȼ ɡɨɧɭ ɝɨɪɟɥɤɢ ɩɨɫɬɭɩɚɟɬ 

ɱɢɫɬɵɣ ɝɚɡ. Ɉɤɢɫɥɢɬɟɥɶ ɩɨɫɬɭɩɚɟɬ ɢɡ ɨɤɪɭɠɚɸɳɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

1 ɡɨɧɚ – ɢɞɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɫɦɟɲɢɜɚɧɢɟ ɝɚɡɚ. 

2 ɡɨɧɚ – ɚɤɬɢɜɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɝɚɡ ɜɨɡɞɭɯ. 



3 ɡɨɧɚ – ɡɨɧɚ ɝɨɪɟɧɢɹ. 

4 ɡɨɧɚ – ɭɞɚɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɥɚɦɹ ɩɨɥɭɱɚɟɬɫɹ ɞɥɢɧɧɨɟ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ: ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɫɠɢɝɚɧɢɹ ɝɚɡɚ (ɪɚɡɦɟɪɚ 

ɩɥɚɦɟɧɢ, ɞɟɥɟɧɢɹ ɩɥɚɦɟɧɢ ɧɚ ɦɧɨɠɟɫɬɜɨ ɮɚɤɟɥɨɜ, ɩɪɢ ɷɬɨɦ ɩɪɨɰɟɫɫ 

ɫɦɟɲɟɧɢɹ ɢɞɟɬ ɛɵɫɬɪɟɟ), ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɫɤɨɤɚ ɩɥɚɦɟɧɢ. 

ɇɟɞɨɫɬɚɬɤɢ: ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɛɨɥɶɲɢɯ ɬɨɩɨɱɧɵɯ ɨɛɴɟɦɚɯ. 

ɋɦɟɲɚɧɧɵɣ (ɢɧɠɟɤɰɢɨɧɧɵɣ) ɦɟɬɨɞ ɫɠɢɝɚɧɢɹ ɝɚɡɚ. 

ɉɪɢɧɰɢɩ ɜɧɭɬɪɟɧɧɟɝɨ ɱɚɫɬɢɱɧɨɝɨ ɫɦɟɲɟɧɢɹ ɝɚɡɚ ɫ ɜɨɡɞɭɯɨɦ 

ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɝɨɪɟɧɢɹ. ȼɨɡɞɭɯ, ɤɨɬɨɪɵɣ ɩɨɞɦɟɲɢɜɚɟɬɫɹ ɤ ɝɚɡɭ 

ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɜɢɱɧɵɣ, ɜɨɡɞɭɯ ɢɡ ɨɤɪɭɠɚɸɳɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɧɚɡɵɜɚɟɬɫɹ 

ɜɬɨɪɢɱɧɵɣ. 

2 ɡɨɧɚ – ɚɤɬɢɜɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɝɚɡ ɜɨɡɞɭɯ. 

3 ɡɨɧɚ- ɡɨɧɚ ɝɨɪɟɧɢɹ. 

4 ɡɨɧɚ- ɭɞɚɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. 

Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɫɠɢɝɚɧɢɹ ɝɚɡɚ. Ɇɟɬɨɞ ɩɨɥɧɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɦɟɲɟɧɢɹ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ. ȼ ɡɨɧɭ ɝɨɪɟɧɢɹ ɩɨɫɬɭɩɚɟɬ ɝɨɬɨɜɚɹ ɝɚɡɨɜɨɡɞɭɲɧɚɹ 

ɫɦɟɫɶ ɫɨɞɟɪɠɚɳɚɹ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɥɹ ɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ 

ɝɚɡɚ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ: ɩɨɥɧɨɟ ɫɠɢɝɚɧɢɟ ɝɚɡɚ, ɛɨɥɶɲɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

ɇɟɞɨɫɬɚɬɤɢ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɚɡɨɜɨɝɨ ɩɥɚɦɟɧɢ. 

Ɍɪɢ ɭɫɥɨɜɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɝɨɪɟɧɢɹ ɝɚɡɚ.  

1.Ʉɚɱɟɫɬɜɟɧɧɨɟ ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɝɨɪɸɱɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɝɚɡɚ ɫ 

ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ. 

2.ȼɨɡɞɭɯɚ ɞɨɥɠɧɨ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɝɨɪɟɧɢɹ. 

3.Ⱦɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɝɚɡɚ ɜ 

ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 

ɋɤɨɪɨɫɬɶ ɝɨɪɟɧɢɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ ɤ ɮɪɨɧɬɭ ɝɨɪɟɧɢɹ, ɧɚɡɵɜɚɟɬɫɹ 

ɧɨɪɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ. ɗɬɨ ɩɨɫɬɨɹɧɧɚɹ ɜɟɥɢɱɢɧɚ 

ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ. 



ȿɫɥɢ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɝɚɡɚ ɢɡ ɝɚɡɨɝɨɪɟɥɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɪɚɜɧɚ 

ɧɨɪɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ, ɬɨɝɞɚ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ 

ɩɪɨɯɨɞɢɬ ɤɚɱɟɫɬɜɟɧɧɨ.  

Ⱦɜɚ ɪɟɠɢɦɚ ɝɨɪɟɧɢɹ ɩɥɚɦɟɧɢ ɨɬɥɢɱɧɵɯ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ. 

1.Ɉɬɪɵɜ ɩɥɚɦɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɟɫɥɢ ɝɚɡ ɜɵɯɨɞɢɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɨɧ ɫɝɨɪɚɟɬ 

ɢ ɜɨɡɦɨɠɟɧ ɨɬɪɵɜ ɩɥɚɦɟɧɢ. ɑɬɨɛɵ ɧɟ ɛɵɥɨ ɨɬɪɵɜɚ ɩɥɚɦɟɧɢ, ɭɦɟɧɶɲɚɸɬ 

ɩɨɞɚɱɭ ɝɚɡɚ ɢɥɢ ɢɡɦɟɧɹɸɬ ɩɚɪɚɦɟɬɪɵ ɝɨɪɟɥɤɢ. 

2.ɉɪɨɫɤɨɤ ɝɚɡɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɦɟɧɶɲɟ ɧɨɪɦɚɥɶɧɨɣ 

ɫɤɨɪɨɫɬɢ. Ɍɚɤɠɟ ɦɨɠɟɬ ɩɨɬɭɯɧɭɬɶ ɩɥɚɦɹ ɞɥɹ ɷɬɨɝɨ ɭɜɟɥɢɱɢɜɚɸɬ ɫɤɨɪɨɫɬɶ 

ɢɫɬɟɱɟɧɢɹ ɝɚɡɚ. ɗɬɨ ɜɨɡɦɨɠɧɨ ɩɪɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ.  

ɉɪɢɡɧɚɤɢ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɫɠɢɝɚɧɢɹ ɝɚɡɚ ɷɬɨ ɠɟɥɬɨɟ ɤɨɩɬɹɳɟɟ ɩɥɚɦɹ. 

ȼ ɛɨɥɶɲɢɯ ɤɨɬɥɚɯ ɢɦɟɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɥɚɦɟɧɢ, ɞɥɹ 

ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɥɚɦɟɧɢ ɢɫɩɨɥɶɡɭɸɬ ɧɚɫɚɞɤɢ ɧɚ ɝɨɪɟɥɤɢ. 

Ⱦɢɮɮɭɡɢɨɧɧɵɟ ɝɨɪɟɥɤɢ. Ɉɬɜɟɪɫɬɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɞɨ 4 ɦɦ, ɚ ɝɚɡɨɜɵɣ 

ɤɨɥɥɟɤɬɨɪ ɞɨ 50 ɦɦ. 

ɂɧɠɟɤɰɢɨɧɧɵɟ (ɫɦɟɲɚɧɧɵɟ) ɝɨɪɟɥɤɢ. 

α1 – ɩɟɪɜɢɱɧɵɣ ɜɨɡɞɭɯ ɩɨɞɦɟɲɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ   ɫɬɪɭɢ ɝɚɡɚ. 

α1– ɡɚɜɢɫɢɬ ɨɬɮɨɪɦɵ, ɪɚɡɦɟɪɨɜ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɨɪɟɥɤɢ, 

ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ. 

α 2– ɜɬɨɪɢɱɧɵɣ ɜɨɡɞɭɯ. 

1- ɫɨɩɥɨ. 

2- ɢɧɠɟɤɬɨɪ. 

3- ɝɨɪɥɨɜɢɧɚ. 

4- ɞɢɮɮɭɡɨɪ.  

5- ɧɚɫɚɞɨɤ.  

6- ɜɨɡɞɭɲɧɚɹ ɡɚɫɥɨɧɤɚ. 

ɂɧɠɟɤɰɢɨɧɧɵɟ ɝɨɪɟɥɤɢ ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. 

1- ɪɟɮɥɟɤɬɨɪ.  

2- ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ.  

3- ɫɦɟɫɢɬɟɥɶ. 



4- ɫɨɩɥɨ.  

5- ɤɨɪɩɭɫ. 

 6- ɫɛɨɪɧɚɹ ɤɚɦɟɪɚ. 

ɉɪɢ ɫɠɢɝɚɧɢɢ ɝɚɡ ɫɝɨɪɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɨɬɜɟɪɫɬɢɹ ɤɟɪɚɦɢɱɟɫɤɨɣ 

ɩɥɢɬɤɢ. ɉɥɢɬɤɚ ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɢɡɥɭɱɚɟɬ ɬɟɩɥɨ. ɉɨ ɬɨɦɭ ɤɚɤ ɪɚɫɩɨɥɨɠɟɧ 

ɞɟɮɥɟɤɬɨɪ ɡɚɜɢɫɢɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɨɥɧ. ɗɬɨ ɨɬɞɟɥɶɧɵɣ ɨɬɨɩɢɬɟɥɶɧɵɣ 

ɚɝɪɟɝɚɬ, ɤɨɬɨɪɵɣ ɩɨɞɜɟɲɢɜɚɟɬɫɹ ɤ ɩɨɬɨɥɤɭ. 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɨɝɪɟɜɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɦɟɫɬɚ (ɜ ɰɟɯɟ, ɬɟɩɥɢɰɟ). ɉɨɞ 

ɝɨɪɟɥɤɨɣ ɬɟɦɩɟɪɚɬɭɪɚ ɜɵɲɟ ɧɚ 1-2 ºɋ, ɱɟɫ ɩɨ ɛɨɤɚɦ. Ɍɚɤɢɟ ɝɨɪɟɥɤɢ ɦɚɥɨɣ 

ɦɨɳɧɨɫɬɢ ɧɟ ɬɪɟɛɭɸɬ ɨɬɜɨɞɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. 

Ɋɚɫɱɟɬ ɝɚɡɨɩɨɬɪɟɛɥɟɧɢɹ.  

Ʉɨɥɢɱɟɫɬɜɨ ɝɚɡɚ ɪɚɫɯɨɞɭɟɦɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ 

ɮɚɤɬɨɪɨɜ: 

- ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɨɬ ɧɚɫɟɥɟɧɧɨɫɬɢ ɤɜɚɪɬɢɪ; 

- ɨɬ ɨɯɜɚɬɚ ɩɨɬɪɟɛɢɬɟɥɟɣ Ƚȼɋ; 

- ɨɬ ɫɬɟɩɟɧɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɤɨɦɦɭɧɚɥɶɧɵɦɢ ɭɫɥɭɝɚɦɢ ɢ ɞɪ.. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɧɟ ɩɨɞɞɚɸɬɫɹ ɚɧɚɥɢɡɭ ɢ ɩɪɢɧɢɦɚɸɬɫɹ 

ɭɫɪɟɞɧɟɧɨ ɩɨ ɋɇɢɉ. 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

Vɝɨɞ=Q/Qɧ
ɪ (1.1) 

 

 

ɦ3/ɱ,ɝɞɟ Q- ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ, ɆȾɠ/ɝɨɞ; Qɧ
ɪ- ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ 

ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɆȾɠ/ ɦ3. ɩɪɢɪɨɞɧɵɣ ɝɚɡ – 35 ɆȾɠ/ ɦ3 , ɫɠɢɠɟɧɧɵɣ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ – 100 ɆȾɠ/ ɦ3. 

ɑɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

 

Vɱɚɫ=KVɝɨɞ (1.2) 



 

ɦ3/ɱ, ɝɞɟ Ʉ- ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ; 

Vɝɨɞ- ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɝɨɞ. 

Ⱦɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 

ɬɟɩɥɨɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 

Q=nNmg (1.3) 

 

ɆȾɠ/ɝɨɞ, ɝɞɟ n- ɨɛɯɜɚɬ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ, N- ɱɢɫɥɟɧɧɨɫɬɶ 

ɧɚɫɟɥɟɧɢɹ, m- ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ, g- ɧɨɪɦɚ ɪɚɫɯɨɞɚ 

ɬɟɩɥɨɬɵ ɧɚ ɟɞɢɧɢɰɭ ɜ ɝɨɞ, ɆȾɠ/ɝɨɞ. ɂ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɬɟɩɥɨɬɵ ɛɵɬɨɜɵɯ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨ ɮɨɪɦɭɥɟ  

 

Q=Ng (1.4) 

 

Ⱦɥɹ ɨɬɞɟɥɶɧɵɯ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ 

ɪɚɫɱɟɬɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɝɚɡɚ ɩɨ ɮɨɪɦɭɥɟ  

 

V= ∑kVɩɪn (1.5) 

 

ɦ3/ɱ, ɝɞɟ k- ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɞɟɣɫɬɜɢɹ ɩɪɢɛɨɪɨɜ 

(ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ) ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉ;  Vɩɪ– ɪɚɫɯɨɞ ɝɚɡɚ 

ɩɪɢɛɨɪɚɦɢ, ɦ3/ɱ,  n- ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɛɨɪɨɜ. 

Ɋɚɫɯɨɞ ɝɚɡɚ ɩɪɢɛɨɪɚɦɢ ɬɚɤɠɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ  

 

Vɩɪ=3,6Q/( Qɧ
ɪ η) (1.6) 

 

 ɦ3/ɱ, ɝɞɟ Q- ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɛɨɪɚ, ɤȼɬ, η- ɄɉȾ ɩɪɢɛɨɪɚ[5]. 



1.2 Ʉɨɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɉɚɪɨɜɵɦɢ ɢɥɢ ɜɨɞɨɝɪɟɣɧɵɦ ɤɨɬɥɨɦ ɧɚɡɵɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ 

ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɚɪɚ ɢɥɢ ɧɚɝɪɟɜɚ ɜɨɞɵ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜɵɲɟ ɚɬɦɨɫɮɟɪɧɨɝɨ, 

ɩɨɬɪɟɛɥɹɟɦɵɯ ɜɧɟ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɩɥɨɬɚ, ɜɵɞɟɥɹɸɳɚɹɫɹ 

ɩɪɢ ɫɝɨɪɚɧɢɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ. 

ɉɟɪɜɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɤɨɬɥɵ ɢɦɟɥɢ ɛɨɥɶɲɢɟ ɧɟɞɨɫɬɚɬɤɢ: ɧɟɛɨɥɶɲɨɣ 

ɩɚɪɨɫɴɟɦ, ɧɟɪɚɡɜɢɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ, ɛɨɥɶɲɢɟ ɜɨɞɹɧɨɣ ɨɛɴɟɦ ɢ 

ɡɚɧɢɦɚɟɦɭɸ ɩɥɨɳɚɞɶ ɜ ɩɨɦɟɳɟɧɢɢ ɤɨɬɟɥɶɧɨɣ. ɋɬɪɟɦɥɟɧɢɟ ɭɜɟɥɢɱɢɬɶ 

ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɤɨɬɥɚ ɩɪɢ ɬɟɯ ɠɟ ɪɚɡɦɟɪɚɯ, ɩɨɜɵɫɢɬɶ ɞɚɜɥɟɧɢɟ ɢ 

ɩɚɪɨɫɴɟɦ, ɭɦɟɧɶɲɢɬɶ ɪɚɡɦɟɪɵ ɤɨɬɥɚ ɢ ɟɝɨ ɦɚɫɫɭ ɩɨɬɪɟɛɨɜɚɥɨ ɫɨɡɞɚɧɢɹ 

ɭɥɭɱɲɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɬɥɨɜ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɲɥɨ ɩɨ ɞɜɭɦ 

ɧɚɩɪɚɜɥɟɧɢɹɦ: ɩɨ ɩɭɬɢ ɪɚɡɜɢɬɢɹ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ, ɱɬɨ 

ɩɪɢɜɟɥɨ ɤ ɩɨɹɜɥɟɧɢɸ ɠɚɪɨɬɪɭɛɧɵɯ ɢ ɝɚɡɨɬɪɭɛɧɵɯ ɤɨɬɥɨɜ, ɢ ɭɜɟɥɢɱɟɧɢɟ 

ɜɧɟɲɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ-ɜɨɞɨɬɪɭɛɧɵɟ ɤɨɬɥɵ. ɉɨɫɥɟɞɧɢɟ ɨɤɚɡɚɥɢɫɶ 

ɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ, ɷɤɨɧɨɦɢɱɧɵɦɢ ɢ ɩɨɡɜɨɥɹɥɢ ɫɨɡɞɚɜɚɬɶ ɤɨɬɥɵ 

ɛɨɥɶɲɟɣ ɬɟɩɥɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

 



 

Ɋɢɫ.1.2.1– ɋɯɟɦɵ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ 

ɚ-ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ; ɛ - ɞɜɭɯɠɚɪɨɬɪɭɛɧɨɝɨ; ɜ – ɝɚɡɨɬɪɭɛɧɨɝɨ; ɝ – ɛɚɬɚɪɟɣɧɨɝɨ;  

ɞ- ɜɨɞɨɬɪɭɛɧɨɝɨ 

 

ȼ ɝɚɡɨɬɪɭɛɧɵɯ ɤɨɬɥɚɯ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɩɪɨɯɨɞɹɬ ɜɧɭɬɪɢ ɬɪɭɛ, ɚ ɜɨɞɚ 

ɨɦɵɜɚɟɬ ɢɯ ɫɧɚɪɭɠɢ; ɜ ɜɨɞɨɬɪɭɛɧɵɯ ɤɨɬɥɚɯ, ɧɚɨɛɨɪɨɬ, ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɜɧɭɬɪɢ 

ɬɪɭɛ, ɚ ɩɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɨɛɨɝɪɟɜɚɸɬ ɢɯ ɜɧɟɲɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ. ɉɨ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɯɚɪɚɤɬɟɪɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɪɭɛɧɵɯ ɩɭɱɤɨɜ ɢ ɢɯ ɨɛɴɟɞɢɧɟɧɢɸ ɜ 

ɨɛɳɭɸ ɫɢɫɬɟɦɭ ɜɨɞɨɬɪɭɛɧɵɟ ɤɨɬɥɵ ɩɪɢɧɹɬɨ ɪɚɡɞɟɥɹɬɶ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-

ɜɨɞɨɬɪɭɛɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɨ-ɜɨɞɨɬɪɭɛɧɵɟ. 

ɉɨ ɧɚɡɧɚɱɟɧɢɸ ɤɨɬɥɵ ɪɚɡɥɢɱɚɸɬ: ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ 

ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ – ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ ɩɚɪɨɦ; ɨɬɨɩɢɬɟɥɶɧɵɟ – ɞɥɹ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. ɉɚɪɨɜɵɟ 

ɤɨɬɥɵ ɩɨ ɪɚɛɨɱɟɦɭ ɞɚɜɥɟɧɢɸ ɞɟɥɹɬ ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: ɧɢɡɤɨɝɨ (0,9 - 1,4 



Ɇɉɚ), ɫɪɟɞɧɟɝɨ (2,4 - 4,0 Ɇɉɚ), ɜɵɫɨɤɨɝɨ (9,0-14,0 Ɇɉɚ) ɢ ɫɜɟɪɯɜɵɫɨɤɨɝɨ ɢ 

ɡɚɤɪɢɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ; ɩɨ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ: ɦɚɥɨɣ (ɞɨ 25 ɬ/ɱ), 

ɫɪɟɞɧɟɣ (35 – 220 ɬ/ɱ) ɢ ɛɨɥɶɲɨɣ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ȼɨɞɨɝɪɟɣɧɵɟ 

ɤɨɬɥɵ ɩɨ ɭɪɨɜɧɸ ɧɚɝɪɟɜɚ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɜ ɫɢɫɬɟɦɭ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɞɟɥɹɬ 

ɧɚ ɱɟɬɵɪɟ ɝɪɭɩɩɵ: 95, 115,150 ɢ ɫɜɵɲɟ 150 °ɋ; ɩɨ ɬɟɩɥɨɜɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ – ɦɚɥɨɣ (ɞɨ 2 Ɇȼɬ), ɫɪɟɞɧɟɣ (ɨɬ 4,0 ɞɨ 30,0 Ɇȼɬ) ɢ 

ɜɵɫɨɤɨɣ (ɨɬ 50 ɞɨ 210 Ɇȼɬ) ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

1.3ɋɨɜɪɟɦɟɧɧɵɟ ɞɨɫɬɢɠɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɤɢ 

ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɜ ɤɨɬɥɨɫɬɪɨɟɧɢɢ 

ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɚɡɨɜɵɯ  ɤɨɬɥɨɜ 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɫɧɨɜɚɧ ɧɚ ɫɠɢɝɚɧɢɢ ɝɚɡɚ 

ɜ ɬɨɩɤɟ ɫ ɫɨɩɭɬɫɬɜɭɸɳɢɦ ɧɚɝɪɟɜɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

 ɉɨ ɷɬɨɦɭ ɩɪɢɡɧɚɤɭ ɤɨɬɥɵ ɞɟɥɹɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: 

ɫ ɰɢɪɤɭɥɹɰɢɟɣ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ (ɠɚɪɨɬɪɭɛɧɵɟ); 

 ɫ ɧɚɝɪɟɜɨɦ ɠɢɞɤɨɫɬɢ ɩɨɱɬɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ (ɜɨɞɨɬɪɭɛɧɵɟ). 

ɉɚɪɨɜɵɟ ɤɨɬɥɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɩɚɪ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

Ƚɚɡɨɜɚɹ ɝɨɪɟɥɤɚ  

Ƚɥɚɜɧɨɣ ɱɚɫɬɶɸ ɥɸɛɨɝɨ ɤɨɬɥɚ ɹɜɥɹɟɬɫɹ ɝɨɪɟɥɤɚ. ɉɨ ɬɢɩɭ ɩɨɞɚɱɢ ɝɚɡɚ 

ɨɧɢ ɞɟɥɹɬɫɹ:  

ɧɚ ɢɧɠɟɤɬɨɪɧɵɟ, ɡɚɫɚɫɵɜɚɸɳɢɟ ɝɚɡ ɜɦɟɫɬɟ ɫ ɜɨɡɞɭɲɧɨɣ ɫɬɪɭɟɣ; 

 ɧɚ ɧɚɞɭɜɧɵɟ, ɩɪɢɦɟɧɹɸɳɢɟ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɧɚɝɧɟɬɚɧɢɟ ɜɨɡɞɭɯɚ 

ɦɨɳɧɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ;  

ɧɚ ɞɢɮɮɭɡɧɵɟ, ɩɨɞɚɸɳɢɟ ɝɚɡ ɤ ɦɟɫɬɭ ɝɨɪɟɧɢɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɟ 

ɞɢɮɮɭɡɢɨɧɧɵɟ ɤɚɧɚɥɵ. 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɨɪɟɥɤɢ — ɧɚɛɨɪ ɢɡ ɧɟɫɤɨɥɶɤɢɯ 

ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɬɟɪɠɧɟɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɪɚɜɧɨɦɟɪɧɨ ɩɨ 

ɜɫɟɦɭ ɨɛɴɟɦɭ ɬɨɩɤɢ. Ɉɧɢ ɫɧɚɛɠɟɧɵ ɨɬɜɟɪɫɬɢɹɦɢ ɞɥɹ ɜɵɯɨɞɚ ɫɦɟɫɢ ɝɚɡɚ ɫ 

ɜɨɡɞɭɯɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɜɧɨɦɟɪɧɵɣ ɧɚɝɪɟɜ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ 



ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ ɩɨɦɟɳɚɸɬ ɬɪɭɛɨɩɪɨɜɨɞ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. 

Ɍɚɤɢɟ ɭɫɬɚɧɨɜɤɢ ɫɩɨɫɨɛɧɵ ɞɨɫɬɢɱɶ ɄɉȾ ɜ 98—99%.  

ȿɳɟ ɨɞɢɧ ɩɨɩɭɥɹɪɧɵɣ ɜɚɪɢɚɧɬ ɝɨɪɟɥɤɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɬɥɚ 

ɦɨɳɧɨɫɬɶɸ ɨɬ 100 ɤȼɬ ɢ ɜɵɲɟ ɢɦɟɟɬ ɮɚɤɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. ɇɚ ɨɞɧɨɣ ɢɡ 

ɫɬɟɧɨɤ ɚɝɪɟɝɚɬɚ ɭɫɬɪɚɢɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɫɨɩɥɨ, ɜ ɤɨɬɨɪɨɟ ɧɚɝɧɟɬɚɟɬɫɹ 

ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ. Ɏɚɤɟɥɶɧɨɟ ɝɨɪɟɧɢɟ ɯɨɪɨɲɨ ɩɨɤɚɡɚɥɨ ɫɟɛɹ ɜ ɞɜɭɯ ɢ 

ɬɪɟɯɯɨɞɨɜɵɯ ɤɨɬɥɚɯ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ 

ɬɟɦɩɟɪɚɬɭɪɨɣ 115—120 ɝɪɚɞɭɫɨɜ ɢɥɢ ɩɚɪɚ. 

Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ 

Ⱦɥɹ ɬɨɩɤɢ ɦɨɳɧɨɝɨ ɤɨɬɥɚ ɜɚɠɧɨ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɜɵɞɟɪɠɢɜɚɬɶ 

ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ. ɀɚɪɨɩɪɨɱɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɚɥɟɣ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɦɚɪɝɚɧɰɚ, ɯɪɨɦɚ ɢ ɞɪɭɝɢɯ ɥɟɝɢɪɭɸɳɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ. ɋɬɟɧɤɢ ɭɤɪɟɩɥɹɸɬ ɝɨɮɪɢɪɨɜɚɧɢɟɦ ɢ ɨɤɪɭɠɚɸɬ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɨɛɨɥɨɱɤɨɣ. 

 

Ɋɢɫɭɧɨɤ 1.3.1 – Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ 

 

 ȼ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɚɯ ɜ ɬɨɩɤɟ ɪɚɡɦɟɳɚɸɬ ɨɞɢɧ ɢɥɢ ɞɜɚ 

ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɤɨɧɬɭɪɚ, ɩɨ ɤɨɬɨɪɵɦ ɰɢɪɤɭɥɢɪɭɟɬ ɬɟɩɥɨɧɨɫɢɬɟɥɶ. 



 

Ɋɢɫɭɧɨɤ 1.3.2 – Ʉɨɬɟɥ ɜ ɪɚɡɪɟɡɟ 

 

ȼ ɩɚɪɨɜɵɯ ɢɥɢ ɤɨɬɥɚɯ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɩɨɱɧɵɟ 

ɷɤɪɚɧɵ ɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɟɩɥɚ, ɚ ɩɚɪ ɨɛɪɚɡɭɟɬɫɹ ɜ ɞɵɦɨɯɨɞɟ, 

ɝɞɟ ɬɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɫɧɢɠɚɟɬɫɹ ɞɨ 600—800 °C. ȼ ɬɨɩɨɱɧɨɣ 

ɤɚɦɟɪɟ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɪɚɡɦɟɳɚɸɬ ɫɟɩɚɪɚɬɨɪ ɢ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɡɪɵɜɧɨɣ ɤɥɚɩɚɧ, ɤɨɬɨɪɵɣ 

ɨɛɹɡɚɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɨɞɧɨɣ (ɱɚɳɟ ɡɚɞɧɟɣ) ɫɬɟɧɤɟ ɤɨɬɥɚ. Ɇɟɯɚɧɢɡɦ 

ɫɪɚɛɚɬɵɜɚɟɬ ɜ ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɬɨɩɤɟ. 

ɉɪɨɦɵɲɥɟɧɧɨɟ ɝɚɡɨɜɨɟ ɤɨɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɨɞɭɰɢɪɭɸɳɟɟ ɩɚɪ, 

ɫɧɚɛɠɚɟɬɫɹ ɧɚɞɭɜɧɨɣ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɨɣ. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ 

ɧɚɝɧɟɬɚɧɢɟ ɜɨɡɞɭɯɚ, ɱɬɨ ɞɟɥɚɟɬ ɜɨɡɦɨɠɧɵɦ ɩɨɞɞɟɪɠɚɧɢɟ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɜ ɩɪɟɞɟɥɚɯ 1900°ɋ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 

ɨɬɥɢɱɢɹ:  



ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɩɨɫɬɭɩɚɸɬ ɜ ɞɵɦɨɯɨɞɧɵɣ ɤɚɧɚɥ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

800°ɋ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɚɪɚ.  

Ɍɟɩɥɨ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ ɨɫɨɛɵɦɢ ɬɨɩɨɱɧɵɦɢ ɷɤɪɚɧɚɦɢ ɢ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ, ɨɤɪɭɠɚɸɳɢɦ ɝɨɪɟɥɤɭ ɢ ɞɵɦɨɯɨɞɧɵɟ ɤɚɧɚɥɵ.  

ɉɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɱɟɪɟɡ ɫɥɨɠɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɤɚɧɚɥɨɜ, ɩɪɨɞɭɤɬɵ 

ɫɝɨɪɚɧɢɹ ɨɫɬɵɜɚɸɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 100°ɋ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɩɨɞɨɝɪɟɜɚ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ.  

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ, 

ɹɜɥɹɟɬɫɹ ɫɟɩɚɪɚɬɨɪ, ɭɞɚɥɹɸɳɢɣ ɤɚɩɟɥɶɤɢ ɜɥɚɝɢ ɢ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ. 

Ⱥɜɬɨɦɚɬɢɤɚ ɢ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ  

ɋɥɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɦ ɤɨɬɥɨɦ ɫɜɹɡɚɧɚ ɫ ɩɨɫɬɨɹɧɧɨ 

ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɞɚɜɥɟɧɢɟɦ ɜɨɞɵ, ɦɝɧɨɜɟɧɧɵɦ ɪɚɫɯɨɞɨɦ 

ɝɚɡɚ, ɡɚɛɨɪɨɦ ɜɨɡɞɭɯɚ ɞɥɹ ɝɨɪɟɥɤɢ ɢ ɞɪɭɝɢɦɢ ɮɚɤɬɨɪɚɦɢ. ɑɬɨɛɵ ɢɫɤɥɸɱɢɬɶ 

ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ, ɜɫɟ ɭɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ. Ⱦɚɧɧɵɟ ɞɥɹ ɢɯ ɪɚɛɨɬɵ ɩɨɫɬɭɩɚɸɬ ɫ ɞɚɬɱɢɤɨɜ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ, ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɢ ɝɚɡɚ. Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɞɟɠɧɨɫɬɢ ɜ 

ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɬɥɚɯ ɚɜɬɨɦɚɬɢɤɭ ɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɟ ɱɚɫɬɢ:  

Ⱥɜɬɨɦɚɬɢɤɚ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚɟɬ ɡɚ ɪɚɛɨɬɭ 

ɦɨɞɭɥɹɰɢɨɧɧɨɣ ɝɨɪɟɥɤɢ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ ɜɫɟɣ ɫɢɫɬɟɦɵ.  

Ⱥɜɬɨɦɚɬɢɤɚ ɞɥɹ ɩɨɞɚɱɢ ɝɚɡɚ – ɪɚɛɨɬɚɟɬ ɜ ɞɜɭɯ ɛɚɡɨɜɵɯ ɪɟɠɢɦɚɯ ɧɚ 

ɫɠɢɝɚɧɢɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɢ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ, ɱɬɨ ɨɱɟɧɶ ɭɞɨɛɧɨ ɢ ɩɨɡɜɨɥɹɟɬ 

ɩɨɩɟɪɟɦɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɠɞɵɣ ɜɢɞ ɬɨɩɥɢɜɚ. Ⱥɜɬɨɦɚɬɢɤɚ ɨɬɫɥɟɠɢɜɚɟɬ, 

ɩɚɪɚɦɟɬɪɵ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɢ ɜɵɤɥɸɱɚɟɬ ɪɚɛɨɬɭ ɤɨɬɥɚ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ 

ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɢ ɩɨɤɚɡɚɬɟɥɟɣ. 

Ⱥɜɬɨɦɚɬɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ – ɩɪɟɞɫɬɚɜɥɹɟɬ ɰɟɥɭɸ ɦɧɨɝɨɭɪɨɜɧɟɜɭɸ 

ɫɢɫɬɟɦɭ, ɤɨɧɬɪɨɥɢɪɭɸɳɭɸ ɩɨɞɚɱɭ ɢ ɞɚɜɥɟɧɢɟ ɝɚɡɚ, ɧɚɥɢɱɢɟ ɩɥɚɦɟɧɢ ɧɚ 

ɝɨɪɟɥɨɱɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɷɥɟɤɬɪɨɪɨɡɠɢɝ, ɩɚɪɚɦɟɬɪɵ ɬɹɝɢ, ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. ȼ ɧɟɤɨɬɨɪɵɯ ɤɨɬɥɚɯ, ɩɨɦɢɦɨ ɩɪɨɱɟɝɨ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ, ɩɪɨɜɟɪɹɸɳɚɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 



ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɯɪɚɧɹɸɳɚɹ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɨɤ ɜ ɛɚɡɟ ɞɚɧɧɵɯ 

ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɩɪɨɰɟɫɫɨɪɚ. 

ȼɨɞɨɝɪɟɣɧɵɟ 

Ɍɚɤɢɟ ɤɨɬɥɵ ɨɬɥɢɱɚɸɬɫɹ ɫɢɦɦɟɬɪɢɱɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɢ ɪɚɛɨɬɚɸɬ ɩɨ ɦɧɨɝɨɯɨɞɨɜɨɦɭ ɩɪɢɧɰɢɩɭ ɞɜɢɠɟɧɢɹ 

ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. ɉɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɧɚɝɪɟɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɨɬɨɩɥɟɧɢɹ 

ɩɨɦɟɳɟɧɢɹ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɰɢɪɤɭɥɹɰɢɨɧɧɨɦ ɤɨɧɬɭɪɟ — 16 

ɛɚɪ. Ɇɨɳɧɨɫɬɶ ɫɟɪɢɣɧɵɯ ɤɨɬɥɨɜ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 0,7 ɞɨ 35 Ɇȼɬ. ɗɬɨɝɨ 

ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɛɨɝɪɟɜɚ ɤɪɭɩɧɵɯ ɰɟɯɨɜ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ. Ⱦɥɹ Ƚȼɋ ɤ 

ɤɨɬɥɭ ɩɨɞɤɥɸɱɚɸɬ ɛɨɣɥɟɪ ɫ ɩɨɞɨɝɪɟɜɨɦ ɨɬ ɞɵɦɨɯɨɞɚ. 

ɉɚɪɨɜɵɟ  

ɉɚɪɨɜɨɣ ɤɨɬɟɥ ɪɚɫɫɱɢɬɚɧ ɧɚ ɪɚɛɨɬɭ ɫ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɉɨɥɭɱɟɧɢɟ ɩɚɪɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɞɜɚ ɷɬɚɩɚ. ɉɟɪɜɵɣ — ɧɚɝɪɟɜ 

ɜɨɞɵ ɞɨ 100 ɝɪɚɞɭɫɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɩɟɪɜɢɱɧɨɝɨ ɩɚɪɚ, ɤɨɬɨɪɵɣ ɩɪɨɩɭɫɤɚɸɬ 

ɱɟɪɟɡ ɫɟɩɚɪɚɬɨɪ ɞɥɹ ɨɫɭɲɟɧɢɹ. ȼɬɨɪɨɣ ɷɬɚɩ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɜɬɨɪɧɨɦ 

ɩɨɞɨɝɪɟɜɟ ɭɠɟ ɫɭɯɨɝɨ ɩɚɪɚ ɞɨ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɚɪ ɝɨɬɨɜ 

ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. ɉɚɪɨɝɟɧɟɪɚɬɨɪɵ ɜɵɩɨɥɧɹɸɬ ɫɪɚɡɭ ɞɜɟ ɡɚɞɚɱɢ: ɧɚɝɪɟɜɚɸɬ 

ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɡɞɚɧɢɣ ɢ ɩɪɨɢɡɜɨɞɹɬ ɩɚɪ. ɑɬɨɛɵ ɭɜɟɥɢɱɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ, ɩɪɢɦɟɧɹɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɞɵɦɨɨɛɨɪɨɬɵ, 

ɤɨɬɨɪɵɟ ɩɨɞɨɝɪɟɜɚɸɬ ɰɢɪɤɭɥɢɪɭɸɳɭɸ ɜ ɬɪɭɛɚɯ ɜɨɞɭ. 

Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪɵ ɫɪɟɞɧɟɣ ɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ  

ɋɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɝɚɡɨɜɵɯ ɤɨɬɥɨɜ ɞɨɯɨɞɢɬ ɞɨ 2 Ɇȼɬ. ɗɬɨɝɨ 

ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɧɟɛɨɥɶɲɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɥɢ ɩɨɫɟɥɤɚ. 

Ɉɬɨɩɥɟɧɢɟɦ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ ɨɬɞɟɥɶɧɵɯ ɝɨɪɨɞɫɤɢɯ ɦɢɤɪɨɪɚɣɨɧɨɜ ɢ 

ɤɪɭɩɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɡɚɧɹɬɵ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɥɵ ɛɨɥɶɲɨɣ 

ɦɨɳɧɨɫɬɢ (ɨɬ 2 ɞɨ 30 Ɇȼɬ). Ɍɚɤɢɟ ɭɫɬɚɧɨɜɤɢ ɢɦɟɸɬ ɧɟɫɤɨɥɶɤɨ ɨɬɨɩɢɬɟɥɶɧɵɯ 

ɤɨɧɬɭɪɨɜ ɢ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɩɨɥɭɱɚɟɦɨɣ ɨɬ ɫɝɨɪɚɧɢɹ ɝɚɡɚ. 

Ʉɨɝɟɧɟɪɚɰɢɨɧɧɵɟ 



ɍɫɬɚɧɨɜɤɢ ɞɚɧɧɨɝɨ ɬɢɩɚ ɫɩɨɫɨɛɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɫɜɨɛɨɠɞɚɬɶ 

ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɚ ɡɚɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɥɢ ɦɢɤɪɨɪɚɣɨɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ. 

ɉɪɟɢɦɭɳɟɫɬɜɨ ɤɨɝɟɧɟɪɚɰɢɢ (ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɧɨɣ ɷɧɟɪɝɢɢ ɢɡ ɨɞɧɨɝɨ 

ɬɨɩɥɢɜɚ) ɫɨɫɬɨɢɬ ɜ ɜɵɫɨɤɨɦ ɄɉȾ, ɤɨɬɨɪɵɣ ɞɨɫɬɢɝɚɟɬ 90%. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɡɨɜɵɣ ɩɨɪɲɧɟɜɨɣ ɞɜɢɝɚɬɟɥɶ, ɢɡɥɢɲɤɢ ɬɟɩɥɚ 

ɨɬ ɤɨɬɨɪɨɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɉɫɧɨɜɧɨɣ ɧɚɝɪɟɜ 

ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɜ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɚɯ. Ɍɚɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ 

ɦɢɧɢ-Ɍɗɐ ɞɥɹ ɪɚɛɨɬɵ ɜ ɭɞɚɥɟɧɧɵɯ ɪɚɣɨɧɚɯ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 

ɫɠɢɠɟɧɧɨɦ ɢɥɢ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ  

ɍɝɪɨɡɭ ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ ɝɚɡɚ, ɩɨɷɬɨɦɭ ɩɨɦɟɳɟɧɢɟ 

ɤɨɬɟɥɶɧɨɣ ɢɦɟɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ. ȼɜɨɞ ɩɪɢɛɨɪɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɧɟɣ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɪɝɚɧɵ Ƚɨɫɧɚɞɡɨɪɚ. Ⱦɥɹ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɬɥɨɜ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɹɡɚɬɟɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ:  

Ɉɛɫɥɭɠɢɜɚɧɢɟ 2 ɪɚɡɚ ɜ ɝɨɞ. 

 Ɉɛɹɡɚɬɟɥɶɧɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɚ, ɮɢɥɶɬɪɚɰɢɹ ɢ ɭɦɹɝɱɟɧɢɟ.  

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɩɨɦɟɳɟɧɢɹ ɤɨɬɟɥɶɧɨɣ ɞɚɬɱɢɤɚɦɢ ɝɚɡɚ, ɩɨɠɚɪɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɟɣ ɢ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 ȼɫɟ ɞɨɩɭɳɟɧɧɵɟ ɤ ɭɩɪɚɜɥɟɧɢɸ ɤɨɬɥɨɦ ɥɢɰɚ ɩɪɨɯɨɞɹɬ ɫɩɟɰɢɚɥɶɧɭɸ 

ɩɨɞɝɨɬɨɜɤɭ. 

1.4 Ɉɫɨɛɟɧɧɨɫɬɢ ɤɨɬɥɨɜ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɝɚɡɨɜɨɦ 

ɬɨɩɥɢɜɟ. 
Ʉɥɸɱɟɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɥɸɛɨɣ ɤɨɬɟɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɫɚɦ ɤɨɬɟɥ. 

Ɋɚɡɜɢɬɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜ ɧɚɱɚɥɟ ɫɜɨɟɝɨ 

ɩɭɬɢ ɲɥɨ ɞɜɭɦɹ ɧɚɩɪɚɜɥɟɧɢɹɦɢ: ɜɨɞɨɬɪɭɛɧɵɦ ɢɥɢ ɝɚɡɨɬɭɪɛɢɧɧɵɦ. ȼ ɩɟɪɜɨɦ 

ɫɥɭɱɚɟ ɜɨɞɚ ɰɢɪɤɭɥɢɪɭɟɬ ɜ ɬɪɭɛɚɯ, ɨɦɵɜɚɟɦɵɯ ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɫ 

ɧɚɪɭɠɢ. ȼɨ ɜɬɨɪɨɦ ɧɚɨɛɨɪɨɬ, ɝɚɡɵ ɡɚɤɥɸɱɟɧɵ ɜ ɞɵɦɨɝɚɪɧɵɟ ɢɥɢ ɠɚɪɨɜɵɟ 

ɬɪɭɛɵ, ɚ ɜɨɞɚ ɰɢɪɤɭɥɢɪɭɟɬ ɜ ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɦɵɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 



ɧɚɝɪɟɜɚ. ȼɨɞɨɬɪɭɛɧɵɟ ɤɨɬɥɵ ɛɨɥɟɟ ɦɟɬɚɥɥɨɺɦɤɢ, ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɢɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɢ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦɭ 

ɪɟɠɢɦɭ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɪɟɞɢ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɟɥɶɧɵɯ 

ɭɫɬɚɧɨɜɨɤ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 

ɠɚɪɨɬɪɭɛɧɨ-ɞɵɦɨɝɚɪɧɵɟ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. 

ȼ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɜɨɞɹɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɪɨɧɢɡɵɜɚɸɬ ɬɨɩɨɱɧɚɹ 

ɤɚɦɟɪɚ ɢ ɪɹɞ ɞɵɦɨɝɚɪɧɵɯ ɬɪɭɛ. Ɂɚ ɫɱɟɬ ɛɨɥɶɲɨɝɨ ɜɨɞɹɧɨɝɨ ɨɛɴɟɦɚ ɷɬɢ ɤɨɬɥɵ 

ɢɦɟɸɬ ɩɥɚɜɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. Ƚɨɪɟɧɢɟ ɝɚɡɚ ɜ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 

ɩɪɨɢɫɯɨɞɢɬ ɜ ɠɚɪɨɜɨɣ ɬɪɭɛɟ (ɬɨɩɤɟ). ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɞɨɣɞɹ ɞɨ 

ɞɧɚ ɬɨɩɤɢ, ɪɚɡɜɨɪɚɱɢɜɚɸɬɫɹ ɢ ɞɜɢɝɚɸɬɫɹ ɩɨ ɩɟɪɢɮɟɪɢɣɧɨɣ ɱɚɫɬɢ ɤ ɩɟɪɟɞɧɟɣ 

ɱɚɫɬɢ ɤɨɬɥɚ (ɞɜɟɪɢ). Ⱦɚɥɟɟ ɞɵɦɨɜɵɟ ɝɚɡɵ ɜɧɨɜɶ ɪɚɡɜɨɪɚɱɢɜɚɸɬɫɹ ɨɬ ɞɜɟɪɢ ɢ 

ɩɨɩɚɞɚɸɬ ɜ ɞɵɦɨɝɚɪɧɵɟ ɬɪɭɛɵ ɜɬɨɪɨɝɨ ɯɨɞɚ, ɜ ɤɨɬɨɪɵɯ, ɜ ɪɹɞɟ ɭɫɬɚɧɨɜɨɤ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɬɭɪɛɭɥɢɡɚɬɨɪɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɡɚɜɢɯɪɟɧɢɟ ɢ ɫɧɢɠɟɧɢɟ 

ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɝɚɡɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɩɥɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. ȼɨɤɪɭɝ ɬɨɩɤɢ ɧɚɯɨɞɹɬɫɹ ɜɨɞɹɧɨɣ 

ɨɛɴɟɦ ɤɨɬɥɚ, ɨɧ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɜɨɞɨɬɪɭɛɧɵɯ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ 

ɪɚɜɧɨɦɟɪɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. ɉɪɨɣɞɹ ɞɵɦɨɝɚɪɧɵɟ ɬɪɭɛɵ ɭɯɨɞɹɳɢɟ ɝɚɡɵ 

ɩɨɩɨɞɚɸɬ ɜ ɫɛɨɪɧɵɣ ɞɵɦɨɜɨɣ ɤɨɪɨɛ ɢ ɨɬɬɭɞɚ ɜ ɝɚɡɨɯɨɞ[6]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɠɚɪɨɬɪɭɛɧɨ-ɞɵɦɨɝɚɪɧɵɯ ɤɨɬɥɨɜ 

ɧɚɥɚɠɟɧɨ ɤɚɤ ɜ Ɋɨɫɫɢɢ, ɬɚɤ ɢ ɜ ȿɜɪɨɩɟ. Ɋɚɫɫɦɨɬɪɢɦ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɢ 

ɡɚɪɭɛɟɠɧɵɟ ɤɨɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. 

ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɤɨɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ɨɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ Ⱦɨɪɨɝɨɛɭɠ. Ⱦɚɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɫɩɟɰɢɚɥɢɡɢɪɭɟɬɫɹ ɧɚ 

ɜɵɩɭɫɤɟ ɜɨɞɨɝɪɟɣɧɵɯ ɢ ɩɚɪɨɜɵɯ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. Ɋɚɫɫɦɨɬɪɢɦ ɧɚ 

ɩɪɢɦɟɪɟ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ Ʉȼ-ȽɆ-2,0-115ɇ. 

ɋɪɟɞɢ ɡɚɪɭɛɟɠɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɩɨɥɭɱɢɥɢ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɮɢɪɦɵ Buderus(Ƚɟɪɦɚɧɢɹ) ɢ 

Viessmann(Ƚɟɪɦɚɧɢɹ). Ʌɢɧɟɣɤɚ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ 

ɨɱɟɧɶ ɲɢɪɨɤɚ, ɢ ɜɤɥɸɱɚɟɬ, ɜ ɫɟɛɹ ɪɹɞ ɤɚɤ ɩɚɪɨɜɵɯ, ɬɚɤ ɢ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ 



ɪɚɡɥɢɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. ɉɪɨɜɟɞɟɦ ɫɪɚɜɧɟɧɢɟ ɫɤɨɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɟɪɢɢ 

BuderusLoganoSK-755 ɢ ViessmannVitoplex 300. 

ɋɪɚɜɧɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 

1.1, ɜ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɥɨɜ ɭɤɚɡɚɧɧɵɯ 

ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

 

 

 

  



Ɍɚɛɥɢɰɚ 1.4.1– ɋɪɚɜɧɟɧɢɟ Ʉȼ-ȽɆ-2,0-115ɇ ɢ BuderusLoganoSK-725 

ɉɚɪɚɦɟɬɪ Ʉȼ-ȽɆ-2,0-115ɇ BuderusLogano SK-

755 

ViessmannVitoplex 

300 

Ɍɨɩɥɢɜɨ ɩɪɢɪɨɞɧɵɣ ɝɚɡ, 

ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ 

ɉɪɢɪɨɞɧɵɣ ɝɚɡ, 

ɥɟɝɤɨɟ ɠɢɞɤɨɟ 

ɬɨɩɥɢɜɨ 

ɉɪɢɪɨɞɧɵɣ ɝɚɡ, 

ɠɢɞɤɨɟ ɬɨɩɥɢɜɨ 

ɇɨɦɢɧɚɥɶɧɚɹ 

ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, 

ɤȼɬ 

2000 1850 2000 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ 

ɧɚ ɜɯɨɞɟ ɜ ɤɨɬɟɥ, °ɋ 

115 115 115 

Ɇɢɧɢɦɚɥɶɧɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ 

ɧɚ ɜɯɨɞɟ ɜ ɤɨɬɟɥ, °ɋ 

70 60 80 

ɄɉȾ, % 92 93 96 

Ɍɟɦɩɟɪɚɬɭɪɚ 

ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, °ɋ 

ɧɟ ɦɟɧɟɟ 145 150-195 160-175 

Ɇɚɫɫɚ, ɤɝ 7300 3600 4205 

Ƚɚɛɚɪɢɬɵ, Ⱦ×ɒ×ȼ, 

ɦ 

5,036×1,876×2,71 3,34×1,73×1,73 3,245×1,485×2,14 

ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɤɢ ɓɄȺ-2-8 Logamatic 4324 Vitotronic 200 

 

ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɤɨɬɟɥ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ViessmannVitoplex 300 

ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. ɗɬɢ ɤɨɬɥɵ ɩɨɫɬɚɜɥɹɸɬɫɹ ɫ ɤɨɦɩɥɟɤɬɨɦ 

ɚɜɬɨɦɚɬɢɤɢ. Ʉɨɬɟɥ ViessmannVitoplex 300ɢɦɟɟɬ ɛɨɥɟɟ ɧɢɡɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 

ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ. 

ɉɨɞɜɟɞɹ ɢɬɨɝ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɦɨɝɭɬ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɤɚɤ ɡɚɪɭɛɟɠɧɵɟ ɬɚɤ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɟ 

ɚɧɚɥɨɝɢ, ɞɚɧɧɵɟ ɤɨɬɥɵ ɨɛɥɚɞɚɸɬ ɨɞɢɧɚɤɨɜɵɦ ɄɉȾ. 

 



1.5Эɤɨɥɨɝɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 

ɋ ɪɨɫɬɨɦ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɟ 

ɚɬɦɨɫɮɟɪɵ Ɂɟɦɥɢ ɢ ɟɟ ɜɨɞɨɟɦɨɜ ɜɪɟɞɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, 

ɫɨɞɟɪɠɚɳɢɦɢɫɹ ɜ ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɠɢɞɤɢɯ 

ɫɬɨɤɚɯ. Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɪɨɫɬ ɝɨɪɨɞɨɜ ɬɚɤɠɟ 

ɬɪɟɛɭɸɬ ɪɚɡɜɢɬɢɟ ɷɧɟɪɝɟɬɢɤɢ, ɩɪɢɱɟɦ ɨɫɧɨɜɧɚɹ ɪɨɥɶ ɜ ɷɬɨɦ ɩɪɢɧɚɞɥɟɠɢɬ 

ɢɫɬɨɱɧɢɤɚɦ ɷɧɟɪɝɢɢ, ɫɠɢɝɚɸɳɢɦ ɨɪɝɚɧɢɱɟɫɤɨɟ ɬɨɩɥɢɜɨ. ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɜɢɞɟ ɩɚɪɚ ɢɥɢ ɜɨɞɵ ɪɚɫɯɨɞɭɸɬɫɹ ɞɜɚ ɨɫɧɨɜɧɵɯ ɪɚɛɨɱɢɯ 

ɜɟɳɟɫɬɜɚ – ɬɨɩɥɢɜɨ ɢ ɜɨɞɚ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɦɢɪɟ ɫɠɢɝɚɟɬɫɹ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 10 ɦɥɪɞ ɬ ɭ. ɬ.; ɟɫɥɢ ɩɪɢɧɹɬɶ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ, ɱɬɨ ɩɪɢ 

ɫɠɢɝɚɧɢɢ 1 ɤɝ ɬɨɩɥɢɜɚ ɨɛɪɚɡɭɟɬɫɹ ɨɤɨɥɨ 10   ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɬɨ 

ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɨɛɳɢɣ ɜɵɛɪɨɫ ɱɟɪɟɡ ɞɵɦɨɜɵɟ ɬɪɭɛɵ ɷɥɟɤɬɪɨ- ɢ ɬɟɩɥɨɫɬɚɧɰɢɣ 

ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɟɱɟɣ ɜ ɚɬɦɨɫɮɟɪɭ Ɂɟɦɥɢ. ȼɵɛɪɨɫ ɫɨɫɬɚɜɢɬ ɨɤɨɥɨ  

ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ. 

ɇɚ ɧɭɠɞɵ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɢ ɟɠɟɝɨɞɧɨ ɪɚɫɯɨɞɭɟɬɫɹ ɨɤɨɥɨ 250 /ɝɨɞ 

ɜɨɞɵ, ɩɪɢɱɟɦ ɛɟɡɜɨɡɜɪɚɬɧɵɟ ɩɨɬɟɪɢ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 15 /ɝɨɞ, ɚ 

ɨɫɬɚɥɶɧɚɹ ɜɨɞɚ ɫɛɪɚɫɵɜɚɟɬɫɹ ɢ ɧɟɫɟɬ ɜ ɫɟɛɟ ɪɚɡɥɢɱɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɜɪɟɞɧɵɟ 

ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɵ ɫɨɟɞɢɧɟɧɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɤɚɠɞɨɝɨ 

ɠɢɬɟɥɹ ɩɪɨɦɵɲɥɟɧɧɨ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧ ɩɪɢɯɨɞɢɬɫɹ ɟɠɟɝɨɞɧɨ ɤɚɤ ɦɢɧɢɦɭɦ 

2,25 ɤɝ ɪɚɡɥɢɱɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɱɟɪɟɡ ɞɵɦɨɜɵɟ ɬɪɭɛɵ, ɜ 

ɬɨɦ ɱɢɫɥɟ 1,5 ɤɝ/ɱɟɥ ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ 0,75 ɤɝ/ɱɟɥ ɬɜɟɪɞɵɯ. ȼ ɫɥɟɞɫɬɜɢɢ 

ɫɛɪɨɫɨɜ ɜ ɪɟɤɚɯ ɢ ɨɡɟɪɚɯ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɡɥɢɱɧɵɯ ɯɢɦɢɱɟɫɤɢ 

ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɱɟɧɶ ɩɚɝɭɛɧɨ ɜɥɢɹɸɬ ɧɚ ɮɥɨɪɭ ɢ 

ɮɚɭɧɭ ɜɨɞɨɟɦɨɜ. 

ȼɨ ɜɫɟɦ ɦɢɪɟ ɩɪɢ ɫɠɢɝɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ 

ɬɪɭɛɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜɵɛɪɚɫɵɜɚɸɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ (ɞɵɦɨɜɵɯ ɝɚɡɨɜ). Ɂɚ ɤɚɠɞɵɟ 12 – 14 ɥɟɬ ɩɪɨɢɫɯɨɞɢɬ 

ɭɞɜɨɟɧɢɟ ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɢ ɭɠɟ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ Ɂɟɦɥɹ 

ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ ɩɟɪɟɪɚɛɨɬɚɬɶ ɢ ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɨɜɢɬɶɫɹ ɨɬ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɟɺ ɜɵɛɪɨɫɨɜ. ȼ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ, 



ɫɨɞɟɪɠɢɬɫɹ ɜɪɟɞɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ: 1) 

ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɜɟɪɞɨɝɨ ɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ; 2) ɝɚɡɨɨɛɪɚɡɧɵɟ 

ɨɤɫɢɞɵ ɫɟɪɵ ; 3) ɨɤɫɢɞɵ ɚɡɨɬɚ ; 4) ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ; 5) 

ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ; 6) ɭɝɥɟɜɨɞɨɪɨɞɵ; 7) ɛɟɧɡɚɩɢɪɟɧ. Ɉɛɵɱɧɨ ɡɨɥɚ ɬɨɩɥɢɜɚ 

ɧɟ ɫɨɞɟɪɠɢɬ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ. Ɉɞɧɚɤɨ ɜ ɡɨɥɟ ɞɨɧɟɰɤɢɯ ɚɧɬɪɚɰɢɬɨɜ 

ɫɨɞɟɪɠɢɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɵɲɶɹɤɚ, ɜ ɡɨɥɟ ɤɭɡɧɟɰɤɢɯ ɭɝɥɟɣ – 

ɞɢɨɤɫɢɞ ɤɪɟɦɧɢɹ, ɜ ɡɨɥɟ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɭɝɥɹ – ɫɜɨɛɨɞɧɵɣ ɨɤɫɢɞ ɤɚɥɶɰɢɹ. 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɜɢɞɨɦ ɬɨɩɥɢɜɚ ɡɚ ɍɪɚɥɨɦ ɹɜɥɹɟɬɫɹ ɭɝɨɥɶ. ȼ ɧɟɦ 

ɫɨɞɟɪɠɚɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɢɧɟɪɚɥɶɧɵɟ ɧɟɝɨɪɸɱɢɟ ɩɪɢɦɟɫɢ, ɤɨɬɨɪɵɟ, 

ɛɚɥɥɚɫɬɢɪɭɹ ɭɝɨɥɶ, ɭɦɟɧɶɲɚɸɬ ɟɝɨ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ, ɫɧɢɠɚɸɬ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɩɨɥɧɨɬɭ ɫɝɨɪɚɧɢɹ ɢ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɜɵɫɨɤɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ 

ɥɟɬɭɱɟɣ ɡɨɥɵ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɨɤɚɡɵɜɚɸɬ ɜɟɳɟɫɬɜɚ 

ɜɵɛɪɚɫɵɜɚɟɦɵɟ ɜɦɟɫɬɟ ɫ ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɤ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 1) ɨɤɫɢɞ 

ɭɝɥɟɪɨɞɚ ; 2) ɨɤɫɢɞ ɫɟɪɵ  ɢ ; 3) ɨɤɫɢɞ ɚɡɨɬɚ . ɉɪɢ ɜɞɵɯɚɧɢɢ 

ɜɨɡɞɭɯɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɟɦ 0,04 % ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɤɪɨɜɢ ɱɟɥɨɜɟɤɚ ɜ 

ɫɨɟɞɢɧɟɧɢɢ ɫ ɧɢɦ ɜɫɬɭɩɚɟɬ ɞɨ 30% ɝɟɦɨɝɥɨɛɢɧɚ ɤɪɨɜɢ, ɚ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ 

0,1%  ɜ ɫɨɟɞɢɧɟɧɢɟ ɫ ɧɢɦ ɜɫɬɭɩɚɟɬ ɞɨ 50 % ɝɟɦɨɝɥɨɛɢɧɚ, ɱɬɨ ɨɱɟɧɶ ɜɪɟɞɧɨ 

ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. ɉɪɢ ɫɨɞɟɪɠɚɧɢɢ ɜ ɜɨɡɞɭɯɟ  ɞɚ 0,4 – 0,5 

% ɜɞɵɯɚɧɢɟ ɜɨɡɞɭɯɚ ɭɠɟ ɜ ɬɟɱɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ ɨɩɚɫɧɨ ɞɥɹ ɠɢɡɧɢ. 

Ɉɩɚɫɧɨɫɬɶ ɭɫɭɝɭɛɥɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɧɟ ɨɛɥɚɞɚɟɬ ɧɢ ɡɚɩɚɯɨɦ, ɧɢ 

ɰɜɟɬɨɦ. Ɉɱɟɧɶ ɜɪɟɞɧɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ ɭɠɟ ɩɪɢ ɧɟɛɨɥɶɲɢɯ 

ɫɨɞɟɪɠɚɧɢɹɯ ɧɚ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɰɟɧɬɪɵ ɱɟɥɨɜɟɤɚ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 

ɫɩɨɫɨɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɭɩɪɚɜɥɹɬɶ ɚɜɬɨɦɚɲɢɧɨɣ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɟɞɢɤɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɩɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɱɟɥɨɜɟɤɚ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɫ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ 130 – 650 ɦɝ/  ɧɚɫɬɭɩɚɟɬ ɫɢɥɶɧɨɟ ɪɚɡɞɪɚɠɟɧɢɟ ɝɨɥɨɫɨɜɵɯ 

ɫɜɹɡɨɤ ɢ ɩɨɫɥɟɞɭɸɳɟɟ ɭɞɭɲɶɟ. ɉɪɢ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɩɪɟɜɵɲɚɸɳɢɯ 26 ɦɝ/ , 

ɧɚɛɥɸɞɚɟɬɫɹ ɪɚɡɞɪɚɠɟɧɢɟ ɝɥɚɡ ɢ ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɟɣ. Ɇɟɧɶɲɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

 ɞɥɹ ɥɸɞɟɣ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɛɟɡɜɪɟɞɧɚ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟɦ 



ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɝɞɟ ɤɨɧɰɟɧɬɪɚɰɢɹ  

ɫɨɫɬɚɜɥɹɟɬ 6,5 ɦɝ/ . ɏɚɪɚɤɬɟɪɧɨ, ɱɬɨ ɞɢɨɤɫɢɞ ɫɟɪɵ ɧɚɢɛɨɥɟɟ ɨɩɚɫɟɧ ɜ ɬɟɯ 

ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɨɧ ɞɟɣɫɬɜɭɟɬ ɫɨɜɦɟɫɬɧɨ ɫ ɞɪɭɝɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ. Ɋɨɥɶ 

ɩɨɫɥɟɞɧɢɯ ɫɜɨɞɢɬɫɹ ɤ ɬɨɦɭ, ɱɬɨ ɨɧɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɛɨɥɟɟ ɝɥɭɛɨɤɨɦɭ 

ɩɪɨɧɢɤɧɨɜɟɧɢɸ  ɜ ɞɵɯɚɬɟɥɶɧɵɟ ɨɪɝɚɧɵ ɱɟɥɨɜɟɤɚ. Ɉɫɨɛɟɧɧɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɞɢɨɤɫɢɞɭ ɫɟɪɵ ɪɚɫɬɟɧɢɹ. Ⱦɚɠɟ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ , 

ɪɚɧɨɣ 1,3 – 1,6 ɦɝ/ , ɜ ɧɢɯ ɧɚɪɭɲɚɸɬɫɹ ɩɪɨɰɟɫɫɵ ɮɨɬɨɫɢɧɬɟɡɚ. ɉɪɢ 

ɞɥɢɬɟɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ  ɪɚɫɬɟɧɢɹ ɝɢɛɧɭɬ. ȼ ɫɨɱɟɬɚɧɢɢ ɫ ɛɨɥɶɲɨɣ 

ɡɚɩɵɥɟɧɧɨɫɬɶɸ ɢ ɜɥɚɠɧɨɫɬɶɸ ɜɨɡɞɭɯɚ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɞɢɨɤɫɢɞɚ ɫɟɪɵ 

ɪɟɡɤɨ ɜɨɡɪɨɫɬɚɬɟ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɡɞɨɪɨɜɶɹ ɥɸɞɟɣ ɩɨɹɜɥɹɟɬɫɹ 

ɞɚɠɟ ɩɪɢ ɨɛɵɱɧɨ ɛɟɡɜɪɟɞɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɞɢɨɤɫɢɞɚ ɫɟɪɵ 0,584 ɦɝ/ , ɢ 

ɩɨɷɬɨɦɭ ɩɪɢɧɹɬɚ ɧɨɪɦɚ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,5 ɦɝ/ . 

ȼ ɩɪɨɞɭɤɬɚɯ ɝɨɪɟɧɢɹ ɥɸɛɵɯ ɬɨɩɥɢɜ, ɫɨɞɟɪɠɚɳɢɯ ɭɝɥɟɪɨɞɢɫɬɵɟ 

ɫɨɟɞɢɧɟɧɢɹ, ɜ ɫɥɭɱɚɟ ɧɟɞɨɫɬɚɬɤɚ ɜɨɡɞɭɯɚ ɞɥɹ ɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ ɢ ɧɚɪɭɲɟɧɢɹɯ 

ɭɫɥɨɜɢɣ ɫɠɢɝɚɧɢɹ ɩɨɹɜɥɹɟɬɫɹ ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ – ɱɪɟɡɜɵɱɚɣɧɨ 

ɫɢɥɶɧɵɣ ɨɬɪɚɜɥɹɸɳɢɣ ɝɚɡ, ɟɝɨ ɫɨɟɞɢɧɟɧɢɟ ɫ ɝɟɦɨɝɥɨɛɢɧɨɦ ɤɪɨɜɢ ɱɟɥɨɜɟɤɚ ɜ 

200 ɪɚɡ ɚɤɬɢɜɧɟɟ, ɱɟɦ ɤɢɫɥɨɪɨɞɚ. ɉɪɢ ɫɠɢɝɚɧɢɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɬɨɩɥɢɜ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɫɜɵɲɟ 1500 °ɋɨɛɪɚɡɭɸɬɫɹ ɜɟɫɶɦɚ ɜɪɟɞɧɵɟ ɞɥɹ ɱɟɥɨɜɟɤɚ ɨɤɫɢɞɵ 

ɚɡɨɬɚ. ɂɡ-ɡɚ ɬɨɝɨ ɱɬɨ ɨɧ ɨɱɟɧɶ ɹɞɨɜɢɬ ɟɝɨ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɡɞɭɯɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɨɝɪɚɧɢɱɟɧɨ. 

2. Ɇɟɬɨɞɵ ɢ ɦɟɬɨɞɨɥɨɝɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɚɛɨɬ 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɸɬɫɹ ɦɟɬɨɞɵ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɢ  

2.1 Ɋɚɫɱɟɬɧɵɟ ɦɟɬɨɞɵ 

ɐɟɥɶ ɨɬɨɩɥɟɧɢɹ – ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɜ 

ɩɨɦɟɳɟɧɢɢ ɧɚ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɡɚɜɢɫɢɬ 

ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɩɨɦɟɳɟɧɢɹ, ɚ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɹɯ ɨɬ ɯɚɪɚɤɬɟɪɚ 

ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. ȼ ɱɚɫɬɧɨɫɬɢ,  

ɞɥɹ ɠɢɥɵɯ ɡɞɚɧɢɣ - ɨɬ 18 ɞɨ 20 ;  



ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ - ɨɬ 16 ɞɨ 20 ;  

ɞɥɹ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ - ɨɬ 14 ɞɨ 25 . 

Ɋɚɫɱɟɬ ɨɬɩɭɫɤɚ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɩɨɫɬɨɹɧɧɨɣ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɟɧɫɬɜɨ ɬɟɩɥɨɩɨɬɟɪɶ ɢ ɬɟɩɥɨɩɪɢɬɨɤɨɜ. ɉɨɬɟɪɢ 

ɬɟɩɥɚ ɨɛɭɫɥɨɜɥɟɧɵ ɬɟɩɥɨɩɟɪɟɞɚɱɟɣ ɱɟɪɟɡ ɨɝɪɚɠɞɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɩɟɪɟɩɚɞ 

ɬɟɦɩɟɪɚɬɭɪ ɛɨɥɟɟ 5  - , ɚ ɬɚɤɠɟ ɢɧɮɢɥɶɬɪɚɰɢɟɣ,  - ɡɚɬɪɚɬ ɬɟɩɥɚ ɧɚ 

ɧɚɝɪɟɜ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡɜɧɟ ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɣ. 

 

 
(2.1) 

 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɮɢɥɶɬɪɚɰɢɢ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɬɟɩɥɨ ɪɚɫɯɨɞɭɟɬɫɹ ɬɚɤɠɟ ɧɚ ɧɚɝɪɟɜ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɢɡɜɧɟ - .  

ɉɪɢɬɨɤ ɬɟɩɥɚ ɜ ɩɨɦɟɳɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɨɬɨɩɢɬɟɥɶɧɵɟ 

ɭɫɬɚɧɨɜɤɢ -  ɢ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ - . 

 ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɛɚɥɚɧɫ ɬɟɩɥɚ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ: 

 

 (2.2) 

 

Ⱦɥɹ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ: 

, ɬɨɝɞɚ  

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ: 

 

 (2.3) 

 

ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 25…35 % ɨɬ 

 



 
 

(2.4) 

 

Ɂɞɟɫɶ: 

b – ɩɨɫɬɨɹɧɧɚɹ ɢɧɮɢɥɶɬɪɚɰɢɢ, b=(35…40) ; 

g–ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; 

L–ɜɵɫɨɬɚ ɩɪɨɟɦɚ ɜ ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɜɨɡɞɭɯ; 

 – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, Ʉ; 

 – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, Ʉ; 

W – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɩɨ ɨɛɴɟɦɭ ɡɞɚɧɢɹ  

 

 (2.5) 

 

ɝɞɟ:  – ɨɬɨɩɢɬɟɥɶɧɚɹɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɨɛɴɟɦɚ ɢ 

ɧɚɡɧɚɱɟɧɢɹ ɡɞɚɧɢɹ. ɉɪɢɜɨɞɢɬɫɹ ɜ ɋɇɢɉ;  

V- ɨɛɴɟɦ ɡɞɚɧɢɹ ɩɨ ɧɚɪɭɠɧɨɦɭ ɡɚɦɟɪɭ.  

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɚ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɬɩɭɫɤ 

ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɞɥɹ ɨɬɨɩɥɟɧɢɹ - 

. ɗɬɨ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɢɡ ɜɨɫɶɦɢ ɡɢɦ 

ɡɚ ɩɨɫɥɟɞɧɢɟ 50 ɥɟɬ.  

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɟɪɟɱɧɹ 

ɡɞɚɧɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɢɯ ɧɚɡɧɚɱɟɧɢɹ  ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ 18 , ɟɫɥɢ  -31 

 ɢ ɪɚɜɧɨɣ 20 , ɟɫɥɢ  -31 .  

Ⱦɥɹ ɠɢɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɧɚ 

ɨɬɨɩɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

 (2.6) 

 



ɉɪɢ  

 

 
(2.6) 

 

Ⱦɥɹ ɷɤɨɧɨɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ 

ɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ. ɉɨ ɋɇɢɉɭ ɧɚɱɚɥɨ 

ɢ ɤɨɧɟɰ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢ ɡɧɚɱɟɧɢɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɜɧɨɣ +8 . Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫ 

ɜɧɭɬɪɟɧɧɢɦɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹɦɢ ɨɬɨɩɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɬɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɪɢ ɤɨɬɨɪɨɣ   .  

Ⱦɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ: 

ɉɪɢ : 

 

 (2.7) 

 

ɉɪɢ  

 

 
(2.8) 

 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ ɫɭɬɨɤ ɫ 

ɭɫɬɨɣɱɢɜɨɣ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɟɧɶɲɟɣ ɢ ɪɚɜɧɨɣ +8 . 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ ɩɨ ɩɥɨɳɚɞɢ ɡɚɫɬɪɨɣɤɢ 

Ɍɚɤɨɣ ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɩɪɢɦɟɧɹɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ 

ɠɢɥɵɯ ɪɚɣɨɧɨɜ. ɉɪɢ  

 

 (2.9) 

 

ɝɞɟ: 



– ɨɬɩɭɫɤ ɬɟɩɥɚ ɧɚ 1  ɩɥɨɳɚɞɢ ɡɚɫɬɪɨɣɤɢ, ȼɬ/ ;  

F- ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ, .  

, 

ɝɞɟ:  – ɱɢɫɥɨ ɠɢɬɟɥɟɣ;  

 = 12,5  / ɱɟɥ – ɞɥɹ ɡɞɚɧɢɣ ɩɨɫɬɪɨɟɧɧɵɯ ɞɨ 1980 ɝɨɞɚ; 

= 18  / ɱɟɥ – ɞɥɹ ɡɞɚɧɢɣ, ɩɨɫɬɪɨɟɧɧɵɯ ɩɨɫɥɟ 1980 ɝɨɞɚ; 

=0.25 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɩɭɫɤ ɬɟɩɥɚ ɧɚ ɨɬɨɩɥɟɧɢɟ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ. 
 

3.Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɟɥɶɧɨɣ ɫ ɩɨɜɵɲɟɧɢɟɦ ɦɨɳɧɨɫɬɢ 

3.1Ɉɩɢɫɚɧɢɟ ɤɨɬɟɥɶɧɨɣ ɩɨɞɥɟɠɚɳɟɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɠɢɥɵɯ ɞɨɦɨɜ ɩ.ɍɞɚɱɧɵɣ, 

ɝ.Ʉɪɚɫɧɨɹɪɫɤ,  Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɭɝɨɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ. 

ɇɟɨɛɯɨɞɢɦ ɧɚɣɬɢ ɡɚɦɟɧɭ ɭɝɨɥɶɧɨɦɭ ɬɨɩɥɢɜɭ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ 

ɜɵɛɪɨɫɵ ɩɪɨɢɡɜɨɞɢɦɵɟ ɤɨɬɟɥɶɧɨɣ. Ɍɚɤ ɤɚɤ ɪɚɣɨɧ ɫɱɢɬɚɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɱɢɫɬɵɦ, ɜɵɛɢɪɚɟɦ ɝɚɡ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɥɭɱɲɢɬ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɪɚɣɨɧɚ ɢ ɝ.Ʉɪɚɫɧɨɹɪɫɤɚ ɜ ɰɟɥɨɦ. Ⱦɥɹ 

ɷɬɨɝɨ ɩɪɨɢɡɜɟɞɟɦ ɡɚɦɟɧɭ ɫɭɳɟɫɬɜɭɸɳɢɦ ɤɨɬɥɚɦ, ɢɡ-ɡɚ ɢɡɧɨɫɚ, ɢɯ ɪɟɚɥɶɧɵɣ 

ɄɉȾ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɢɥɫɹ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɚɫɩɨɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

ȼɵɫɨɤɢɣ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɱɚɫɬɵɟ ɩɨɥɨɦɤɢ ɧɟ ɩɨɡɜɨɥɹɸɬ 

ɨɛɟɫɩɟɱɢɬɶ ɩɨɬɪɟɛɢɬɟɥɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɟɣ. 

Ⱦɚɧɧɚɹ ɤɨɬɟɥɶɧɚɹ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɬɜɟɪɞɨɬɨɩɥɢɜɧɵɯ ɢ ɪɚɛɨɬɚɟɬ ɧɚ 

ɛɭɪɨɦ ɭɝɥɟ ɦɚɪɤɢ 2Ȼ ɞɨɛɵɜɚɸɳɟɦɫɹ ɜ Ȼɨɪɨɞɢɧɫɤɨɦ ɪɚɡɪɟɡɟ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ ɛɚɫɫɟɣɧɚ.  Ɉɫɧɨɜɨɣ 

ɜɫɟɯ ɤɨɬɟɥɶɧɵɯ ɹɜɥɹɸɬɫɹ ɬɟɩɥɨɝɟɧɟɪɢɪɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ 

ɷɬɨ 4 ɤɨɬɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ. ɉɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɤɨɬɥɵ 

ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ 0, ɚ ɬɪɟɬɢɣ ɢ ɱɟɬɜɟɪɬɵɣ ɧɢɠɟ ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ. 

Ɍɟɩɥɨɝɟɧɟɪɢɪɭɸɳɢɟ ɭɫɬɚɧɨɜɤɢ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ 0 ɷɬɨ ɤɨɬɥɵ ɦɚɪɤɢ Ʉȼ-1-

Ɏɋ, ɚ ɞɜɚ ɞɪɭɝɢɯ Ʉȼɪ-2.  



Ɍɚɛɥɢɰɚ 3.1.1 ɉɚɪɚɦɟɬɪɵ ɤɨɬɥɨɜ. 
ɉɚɪɚɦɟɬɪ Ʉȼ-1-Ɏɋ Ʉȼɪ-2 

Ɍɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɤɨɬɥɚ Ƚɤɚɥ/ɱɚɫ 

1,0 1,72  

ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 

ɧɚɝɪɟɜɚ  

42 50 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɜ ɤɨɬɟɥ, °ɋ 

95 95 

Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɤɨɬɟɥ, °ɋ 

70 75 

ɄɉȾ, % 84,5 ɇɟ ɦɟɧɟɟ 83 

Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ 

ɝɚɡɨɜ, °ɋ 

200 200 

Ɇɚɫɫɚ, ɤɝ 1870 1832 

Ƚɚɛɚɪɢɬɵ, Ⱦ×ɒ×ȼ, ɦ 3,282×2,244×3,250 2,750×1,850×2,9 

ɋɬɨɢɦɨɫɬɶ, ɬɵɫ. ɪɭɛ. 600000 850000 

 

ȼɨɞɨɝɪɟɣɧɵɣ ɤɨɬɟɥ Ʉȼɪ-2 ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɝɨɪɹɱɟɣ ɜɨɞɵ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚ ɜɵɯɨɞɟ ɪɚɜɧɨɣ 115 °ɋ ɢ ɪɚɛɨɱɢɦ 

ɞɚɜɥɟɧɢɟɦ ɞɨ 0,6 (6,0) Ɇɉɚ (ɤɝɫ/ɫɦ).  Ʉɨɬɟɥ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɢɫɬɟɦɚɯ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɧɭɠɞ ɨɬɨɩɥɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ȼɨɞɨɝɪɟɣɧɵɣ ɤɨɬɟɥ 2 Ɇȼɬ (Ɋɢɫ 2.1.1) ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɯɛɥɨɱɧɵɦ - ɛɥɨɤ 
ɤɨɬɥɚ ɢ ɪɭɱɧɚɹ ɤɨɥɨɫɧɢɤɨɜɚɹ ɬɨɩɤɚ. Ȼɥɨɤ ɤɨɬɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɚɪɧɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɵ (ɪɚɞɢɚɰɢɨɧɧɨɣ ɢ 
ɤɨɧɜɟɤɬɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ), ɨɩɨɪɧɨɣ ɪɚɦɵ ɢ ɤɚɪɤɚɫɚ ɫ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɨɛɲɢɬɨɝɨ ɥɢɫɬɨɜɨɣ ɫɬɚɥɶɸ. Ʉɨɬɟɥ 2 Ɇȼɬ 
ɢɦɟɟɬ ɛɚɲɟɧɧɭɸ ɤɨɦɩɨɧɨɜɤɭ. Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɤɨɬɥɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɭɛ 
ɞɢɚɦɟɬɪɨɦ 57x3,5 ɦɦ. Ʉɨɧɜɟɤɬɢɜɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɫɨɫɬɨɢɬ ɢɡ ɩɚɤɟɬɨɜ 
ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 57x3,5 ɦɦ ɡɦɟɟɜɢɤɨɜɨɣ ɮɨɪɦɵ, ɞɥɹ 
ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɬɟɩɥɨɨɛɦɟɧɚ ɬɪɭɛɵ ɩɚɤɟɬɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɲɚɯɦɚɬɧɨɦ 
ɩɨɪɹɞɤɟ, ɦɟɠɞɭ ɪɟɛɪɚɦɢ ɡɦɟɟɜɢɤɨɜ ɜɜɚɪɟɧɵ ɩɥɚɫɬɢɧɵ. Ƚɚɡɵ ɜ ɤɨɧɜɟɤɬɢɜɧɨɣ 
ɱɚɫɬɢ ɩɪɨɯɨɞɹɬ ɨɞɢɧ ɯɨɞ ɢ ɜɵɯɨɞɹɬ ɱɟɪɟɡ ɝɚɡɨɯɨɞ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɡɚɞɧɟɣ 



ɫɬɟɧɤɢ ɤɨɬɥɚ. Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɜɨɞɨɝɪɟɣɧɨɝɨ ɤɨɬɥɚ ɜɵɩɨɥɧɟɧɚ ɝɚɡɨɩɥɨɬɧɨɣ 
ɩɭɬɟɦ ɩɥɚɜɧɢɤɨɜɨɝɨ ɨɪɟɛɪɟɧɢɹ. ȼ ɝɚɡɨɩɥɨɬɧɨɣ ɱɚɫɬɢ ɤɨɬɟɥɶɧɨɝɨ ɛɥɨɤɚ 
ɢɡɨɥɹɰɢɹ ɜɵɩɨɥɧɟɧɚ ɨɛɥɟɝɱɟɧɧɨɣ ɢɡ ɩɥɢɬ ɉɌɗ. ȼ ɧɟɝɚɡɨɩɥɨɬɧɨɣ ɱɚɫɬɢ 
ɤɨɬɟɥɶɧɨɝɨ ɛɥɨɤɚ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɜɵɩɨɥɧɟɧɚ ɢɡ ɦɭɥɥɢɬɨɤɪɟɦɧɟɡɟɦɢɫɬɨɝɨ 
ɤɚɪɬɨɧɚ ɢ ɜɨɣɥɨɤɚ. Ɉɛɲɢɜɤɚ ɜɨɞɨɝɪɟɣɧɨɝɨ ɤɨɬɥɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɫɬɚɥɶɧɵɯ 
ɥɢɫɬɨɜ. Ⱦɥɹ ɨɱɢɫɬɤɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɨɬ ɫɚɠɢɫɬɵɯ ɢ 
ɡɨɥɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧ ɥɸɤ. 

 

Ɋɢɫ. 2.1.1 

 

ɉɨɞ ɪɟɲɟɬɤɨɣ ɤɨɬɟɥɶɧɵɣ ɛɥɨɤ ɢɦɟɟɬ ɜɨɡɞɭɲɧɵɣ ɤɨɪɨɛ ɫ ɥɸɱɤɨɦ ɞɥɹ 

ɨɱɢɫɬɤɢ ɤɨɪɨɛɚ ɨɬ ɡɨɥɵ ɢ ɲɥɚɤɚ. Ʉɨɪɨɛ ɫɥɭɠɢɬ ɞɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɩɨɞɚɧɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɨɦ. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɧɜɟɤɬɢɜɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɡɨɥɶɧɵɣ ɛɭɧɤɟɪ ɫ ɥɸɱɤɨɦ ɞɥɹ ɨɱɢɫɬɤɢ ɟɝɨ ɨɬ ɡɨɥɵ. 

Ɍɨɩɥɢɜɨ ɡɚɛɪɚɫɵɜɚɸɬ ɪɚɜɧɨɦɟɪɧɵɦ ɫɥɨɟɦ ɧɚ ɤɨɥɨɫɧɢɤɢ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɨɟ 

ɨɤɧɨ, ɡɚɤɪɵɜɚɸɳɟɟɫɹ ɬɨɩɨɱɧɨɣ ɞɜɟɪɰɟɣ. Ɂɨɥɚ ɩɪɨɜɚɥɢɜɚɟɬɫɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ 

ɜ ɤɨɥɨɫɧɢɤɚɯ ɜ ɜɨɡɞɭɲɧɵɣ ɤɨɪɨɛ-ɡɨɥɶɧɢɤ. Ⱥɧɚɥɨɝɢɱɧɨ ɭɫɬɪɨɟɧ ɤɨɬɺɥ Ʉȼ-1-

Ɏɋ (Ɋɢɫ. 2.1.2). 



 

Ɋɢɫ. 2.1.2 

ɇɚ ɤɚɠɞɭɸ ɩɚɪɭ ɤɨɬɥɨɜ ɭɫɬɚɧɨɜɥɟɧ ɫɜɨɣ ɞɵɦɨɫɨɫ. Ⱦɥɹ ɤɨɬɥɨɜ Ʉȼɪ-2 

ɫɬɨɢɬ ɞɵɦɨɫɨɫ Ⱦɇ-12.5-1500 (Ɋɢɫ. 2.1.3), ɚ ɞɥɹ ɤɨɬɥɨɜ Ʉȼ-1-Ɏɋ ɭɫɬɚɧɨɜɥɟɧ 

Ⱦɇ-8-1500 ɬɚɤɠɟ ɟɫɬɶ ɪɟɡɟɪɜɧɵɣ ɞɵɦɨɫɨɫ Ⱦɇ-12.5-1500. 

 

 

 

Ɋɢɫ. 2.1.3 

 

 



Ʉ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɨɞɚɸɬ ɜɨɞɭ ɫ ɩɨɦɨɳɶɸ ɫɟɬɟɜɨɝɨ ɧɚɫɨɫɚ ɞ320/50 ɜ 

ɪɟɡɟɪɜɟ ɫɬɨɹɬ ɞɜɚ ɧɚɫɨɫɚ: 1) Ⱦ320/50 2) Ⱦ200/36. ȼ ɫɥɭɱɢɢ ɨɬɤɥɸɱɟɧɢɹ 

ɯɨɥɨɞɧɨɣ ɜɨɞɵ, ɟɫɬɶ ɪɟɡɟɪɜɧɵɣ ɛɚɤ ɤ ɧɟɦɭ ɩɨɞɤɥɸɱɟɧ ɩɨɞɩɢɬɨɱɧɵɣ ɧɚɫɨɫ, 

ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɚɜɥɟɧɢɟ ɯɨɥɨɞɧɨɣ ɜɨɞɵ. 

ȼɟɪɯɧɢɟ ɤɨɬɥɵ ɪɚɛɨɬɚɸɬ ɧɚ ɪɭɱɧɨɣ ɩɨɞɚɱɟ ɭɝɥɹ ɞɥɹ ɧɢɠɧɢɯ 

ɭɫɬɚɧɨɜɥɟɧɵ ɉɆɁ (ɩɧɟɜɦɨ-ɦɟɯɚɧɢɱɟɫɤɢɣ ɡɚɛɪɚɫɵɜɚɬɟɥɶ). ɇȺ ɉɆɁ ɫɜɟɪɯɭ 

ɭɫɬɚɧɨɜɥɟɧɵ ɛɭɧɤɟɪɚ. Ɂɚɝɪɭɡɤɭ ɬɨɩɥɢɜɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɧɨɪɢɢ, 

ɩɨɫɥɟ ɱɟɝɨ ɭɝɨɥɶ ɩɨɩɚɞɚɟɬ ɧɚ ɬɪɚɧɫɩɨɪɬɟɪɧɭɸ ɥɟɧɬɭ, ɚ ɩɨ ɧɟɣ ɩɪɢ ɩɨɦɨɳɢ 

ɪɚɫɫɟɤɚɬɟɥɟɣ, ɨɧ ɩɨɩɚɞɚɟɬ ɜ ɛɭɧɤɟɪɚ. 

3.2Ɂɚɦɟɧɚ ɤɨɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɨɜ. 
 

Ƚɨɪɨɞ – Ʉɪɚɫɧɨɹɪɫɤ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ 

ɦɟɧɶɲɟ 8  - 234 ɫɭɬ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɟ

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɨɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ ɩɨ ɩɥɨɳɚɞɢ ɡɚɫɬɪɨɣɤɢ 

 

 (3.1) 

 

 – ɨɬɨɩɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɥɢ ɨɬɩɭɫɤ ɬɟɩɥɨɬɵ ɧɚ 1  

ɩɥɨɳɚɞɢ ɡɚɫɬɪɨɣɤɢ 

 – ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɨɬɚɩɥɢɜɚɟɦɵɯ ɞɨɦɨɜ 

 –ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɨɬɩɭɫɤ ɬɟɩɥɨɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ 

 

 

 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ+8 

 



 

 

Ƚɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɬɨɩɥɟɧɢɟ 

 

 (3.2) 

 

 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

 

 

 
Ɂɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ 

ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɝɪɚɮɢɤɨɦ ɬɟɩɥɨɜɨɣ ɫɟɬɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɤɚɱɟɫɬɜɟɧɧɨɟ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨ ɨɬɨɩɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɜ ɡɚɤɪɵɬɨɣ ɫɢɫɬɟɦɟ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɝɪɚɮɢɤɟ ɬɟɩɥɨɫɟɬɢ 95/70 . 

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɦɟɬɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɪɢ ɥɸɛɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɬɟɦɩɟɪɚɬɭɪɚ 

ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɧɟ ɦɨɠɟɬ ɨɩɭɫɤɚɬɶɫɹ ɧɢɠɟ ɡɚɞɚɧɧɨɣ 

. ɉɨɷɬɨɦɭ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɧɚ ɦɟɬɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɧɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ. 

Ɍɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ: 

 (3.3) 

 

 (3.4) 

 

ɝɞɟ: 

- ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ 

ɪɟɠɢɦɟ, ;  

- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɧɚɝɪɭɡɤɢ ɨɬɨɩɥɟɧɢɹ, ; 



- ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɜ ɭɡɥɟ ɫɦɟɲɟɧɢɹ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɪɟɠɢɦɟ, ; 

- ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, 95 ; 

- ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, 70 ; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɫɬɨɹɤɟ ɦɟɫɬɧɨɣ ɫɢɫɬɟɦɵ ɩɨɫɥɟ ɫɦɟɲɟɧɢɹ ɧɚ 

ɜɜɨɞɟ, 90 ; 

 

 
(3.5) 

 

 

 

 
(3.6) 

 

 (3.7) 

 

 

 

 (3.8) 

 

 

Ɍɚɛɥɢɰɚ 3.2.1 – Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 +8 -9 -10 -13 -16 -19 -22 -25 -28 -31 -34 -37 

 50 51,7 53,4 58,3 63,2 67,9 72,6 77,2 81,7 86,2 90,6 95 

 44,3 41,3 42,4 45,8 49,1 52,3 55,4 58,4 61,4 64,3 67,2 70 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, . 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, . 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ (ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɜ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ) 

ɩɪɢ ɪɚɫɱɺɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ  



 

 

 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɨɬɨɩɢɬɟɥɶɧɨɣ ɤɨɬɟɥɶɧɨɣ 3%, 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɤɨɬɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɚ 

ɫɨɫɬɚɜɥɹɬɶ[7]. 

 

 

 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɤɨɬɥɨɜɨɝɨ ɤɨɧɬɭɪɚ 115/70  

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɬɟɩɥɨɜɨɣ ɫɟɬɢ 95/70  

Ɍɨɩɥɢɜɨ ɞɥɹ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɣ – ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ: ɝɚɡ ɢɥɢ ɞɢɡɟɥɶɧɨɟ 

ɬɨɩɥɢɜɨ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɫɱɟɬɚ ɧɚɝɪɭɡɨɤ 

ɧɚ ɨɬɨɩɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɪɢɧɢɦɚɸ ɤ 

ɭɫɬɚɧɨɜɤɟ 4 ɤɨɬɥɚ ViessmannVitoplex 300 2000ɤȼɬ, ɩɪɢ ɷɬɨɦ ɨɛɳɚɹ ɦɨɳɧɨɫɬɶ 

ɤɨɬɟɥɶɧɨɣ ɫɨɫɬɚɜɢɬ 8Ɇȼɬ. Ʉɨɬɟɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ViessmannVitoplex 300 

ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɤɚɤ ɧɚɞɟɠɧɨɟ, ɥɟɝɤɨɦɨɧɬɢɪɭɟɦɨɟ ɢ ɷɮɮɟɤɬɢɜɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɄɉȾ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɠɢɞɤɨɦ ɬɨɩɥɢɜɚ: 90% (Hs)/96% (Hi). Ⱦɥɹ 

ɤɨɬɥɨɜViessmannVitoplex 300 ɩɪɢɦɟɧɹɸɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɝɨɪɟɥɤɢ 

ɮɢɪɦɵWeishauptWM-GL20 

  



Ɍɚɛɥɢɰɚ 3.2.2 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɥɨɜViessmannVitoplex 

300 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ.ɢɡɦ. ViessmannVitoplex 300 

 

Ɍɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ Ɇȼɬ 

(Ƚɤɚɥ/ɱ) 

2000(1720) 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ Ɇɩɚ 0,6 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ: 

- ɧɚ ɜɯɨɞɟ 

- ɧɚ ɜɵɯɨɞɟ 

 

 

 

80 

110 

Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ   160-175 

ȼɨɞɹɧɨɣ ɨɛɴɟɦ ɤɨɬɥɚ  2,315 

 

Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

1. Ɇɧɨɝɨɫɥɨɣɧɵɟ ɤɨɧɜɟɤɬɢɜɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɢ 

ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ. 

2. Ɋɨɫɬ ɧɨɪɦɚɬɢɜɧɨɝɨ ɄɉȾ ɡɚ ɫɱɟɬ ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɚ ɤɨɧɞɟɧɫɚɰɢɢ 

ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ/ ɜɨɞɵ ɢɡ 

ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ Vitotrans 300. 

3. Ɍɪɟɯɯɨɞɨɜɚɹ ɫɢɫɬɟɦɚ ɝɚɡɨɯɨɞɨɜ ɤɨɬɥɨɜɨɝɨ ɛɥɨɤɚ ɩɪɢ ɧɢɡɤɨɣ 

ɬɟɩɥɨɧɚɩɪɹɠɟɧɧɨɫɬɢ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɢɧɢɦɚɥɶɧɨɟ 

ɜɵɞɟɥɟɧɢɟ ɨɤɢɫɥɨɜ ɚɡɨɬɚ. 

4. ɇɟɬ ɧɢɤɚɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

– ɲɢɪɨɤɢɟ ɩɪɨɯɨɞɵ ɦɟɠɞɭ ɠɚɪɨɜɵɦɢ ɬɪɭɛɚɦɢ ɢ ɛɨɥɶɲɨɟ 

ɜɨɞɨɧɚɩɨɥɧɟɧɧɟɧɢɟ ɤɨɬɥɨɜɨɝɨ ɛɥɨɤɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɷɮɮɟɤɬɢɜɧɭɸ 

ɟɫɬɟɫɬɜɟɧɧɭɸ ɰɢɪɤɭɥɹɰɢɸ ɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɟɧɨɫ ɬɟɩɥɚ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɭɩɪɨɳɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɬɵɤɨɜɤɚ ɤɨɬɥɚ ɫ ɫɢɫɬɟɦɨɣ. 



5. ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɩɭɫɤɨɜɚɹ ɫɯɟɦɚ ―Therm-Control‖ ɡɚɦɟɧɹɟɬ 

ɩɨɞɦɟɲɢɜɚɸɳɢɣ ɧɚɫɨɫ ɢɥɢ ɤɨɦɩɥɟɤɬ ɩɨɞɦɟɲɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɢ ɫɛɟɪɟɝɚɟɬ ɜɪɟɦɹ ɧɚ ɦɨɧɬɚɠ ɢ ɭɦɟɧɶɲɚɟɬ ɡɚɬɪɚɬɵ 

6. ɗɤɨɧɨɦɢɱɧɚɹ ɢ ɧɚɞɟɠɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɬɨɩɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɡɚ 

ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɰɢɮɪɨɜɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ Vitotronicɫ ɮɭɧɤɰɢɟɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ. ɋɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɚɹ 

ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɚɹ ɲɢɧɚ LON-BUSɩɨɡɜɨɥɹɟɬ ɩɨɥɧɨɫɬɶɸ 

ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɤɨɧɬɪɨɥɥɟɪ ɜ ɞɨɦɨɜɵɟ ɫɢɫɬɟɦɵ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ. 

Ȼɵɥɚ ɢɡɦɟɧɟɧɚ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ. Ʉɨɬɟɥɶɧɚɹ ɫɬɚɥɚ ɛɨɥɟɟ ɤɨɦɩɚɤɬɧɨɣ, ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɢɡ-ɡɚ ɭɫɬɚɧɨɜɤɢ ɧɨɜɵɯ ɤɨɬɥɨɜ, ɤɨɬɨɪɵɟ ɫɬɚɥɢ 

ɡɚɧɢɦɚɬɶ ɦɟɧɶɲɭɸ ɩɥɨɳɚɞɶ. 

 

Ɋɢɫɭɧɨɤ 3.2.1 – Ɍɟɩɥɨɜɚɹ ɫɯɟɦɚ 

 

ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 

ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 

ɬɟɩɥɨɜɵɯ ɫɯɟɦ ɤɨɬɟɥɶɧɵɯ. ɋɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ, ɜ ɤɨɬɟɥɶɧɵɯ ɫ ɜɨɞɨɝɪɟɣɧɵɦɢ 



ɤɨɬɥɚɦɢ ɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹɦɢ ɫɟɬɟɜɨɣ ɜɨɞɵ ɞɨɥɠɧɨ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɧɟ ɦɟɧɟɟ 

ɞɜɭɯ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚɫɨɫɨɜ ɢ ɢɯ ɟɞɢɧɢɱɧɚɹ 

ɩɨɞɚɱɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɣ 

ɢɯ ɪɚɛɨɬɵ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. ɋɭɦɦɚɪɧɚɹ ɩɨɞɚɱɚ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ ɜ ɤɨɬɟɥɶɧɨɣ 

ɞɨɥɠɧɚ ɛɵɬɶ ɬɚɤɨɣ, ɱɬɨɛɵ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɥɸɛɨɝɨ ɧɚɫɨɫɚ ɨɫɬɚɜɲɢɟɫɹ 

ɨɛɟɫɩɟɱɢɜɚɥɢ ɩɨɞɚɱɭ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɫɟɬɟɜɨɣ ɜɨɞɵ. ȼ ɫɢɫɬɟɦɚɯ, 

ɢɦɟɸɳɢɯ ɥɟɬɧɸɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɜɵɛɨɪ ɫɟɬɟɜɵɯ 

ɧɚɫɨɫɨɜ ɩɪɨɢɡɜɨɞɹɬ ɫ ɭɱɟɬɨɦ ɥɟɬɧɟɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ.   

ȼ ɤɚɱɟɫɬɜɟ ɧɚɫɨɫɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜɵɛɢɪɚɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɣ ɧɚɫɨɫ ɐɇ 

400-105ɛ.  

 

 

Ɋɢɫɭɧɨɤ 3.2.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɐɇ 400-105ɛ 

 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɜɨɞɵ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ 105  

 ɜ ɫɢɫɬɟɦɚɯ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɤɨɦɦɭɧɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ. 



ɇɚɫɨɫ ɰɟɧɬɪɨɛɟɠɧɵɣ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ, ɫɩɢɪɚɥɶɧɨɝɨ ɬɢɩɚ, 

ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ, ɫ ɪɚɛɨɱɢɦɢ ɤɨɥɟɫɚɦɢ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ, ɫ 

ɫɚɥɶɧɢɤɨɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɫ ɩɨɞɲɢɩɧɢɤɚɦɢ ɤɚɱɟɧɢɹ, ɫ ɩɪɢɜɨɞɨɦ ɨɬ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢɥɢ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. 

ȼɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɰɢɪɤɭɥɹɰɢɹ ɱɟɪɟɡ ɤɨɬɥɵ  ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 2 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɯ ɧɢɡɤɨɧɚɩɨɪɧɵɯ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɚ 

WILO-VeroLineIPL100/165-2,2/4 (Ƚɟɪɦɚɧɢɹ), ɢɦɟɸɳɢɯ ɫɥɟɞɭɸɳɢɟ[8] 

Ɉɫɨɛɟɧɧɨɫɬɢ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ Wilo-VeroLine IPL: 

ɋɟɪɢɣɧɵɟ ɦɨɬɨɪɵ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɥɟɡɧɨɝɨ 

ɞɟɣɫɬɜɢɹ; ɧɚɱɢɧɚɹ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 0,75 ɤȼɬ, ɦɨɬɨɪɵ ɜɵɩɨɥɧɟɧɵ ɩɨ 

ɬɟɯɧɨɥɨɝɢɢ IE2  

- ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɛɥɚɝɨɞɚɪɹ ɤɚɬɚɮɨɪɟɡɧɨɦɭ 

ɩɨɤɪɵɬɢɸ.  

- ɋɟɪɢɣɧɵɟ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɭɞɚɥɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɜ ɤɨɠɭɯɟ ɦɨɬɨɪɚ ɢ 

ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɪɢɢ) 

 - ɋɟɪɢɣɧɨɟ ɢɫɩɨɥɧɟɧɢɟ: ɦɨɬɨɪ ɫ ɧɟɪɚɡɴɟɦɧɵɦ ɜɚɥɨɦ  

- ɂɫɩɨɥɧɟɧɢɟ N: ɫɬɚɧɞɚɪɬɧɵɣ ɦɨɬɨɪ B5 ɢɥɢ V1 ɫɨ ɜɫɬɚɜɧɵɦ ɜɚɥɨɦ ɢɡ 

ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ 

 - ɋɤɨɥɶɡɹɳɟɟ ɬɨɪɰɟɜɨɟ ɭɩɥɨɬɧɟɧɢɟ, ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɨɦɵɜɚɟɦɨɟ ɢ 

ɧɟɡɚɜɢɫɢɦɨɟ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚɳɟɧɢɹ. 

 - ɍɞɨɛɧɵɣ ɦɨɧɬɚɠ ɛɥɚɝɨɞɚɪɹ ɧɨɠɤɚɦ ɫ ɪɟɡɶɛɨɜɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɜ 

ɤɨɪɩɭɫɟ ɧɚɫɨɫɚ[8]. 



 

Ɋɢɫɭɧɨɤ 3.2.3 – ɇɚɫɨɫWILO-VeroLineIPL100/165-2,2/4 

 

ȼɵɛɨɪ ɩɨɞɩɢɬɨɱɧɨɝɨ ɧɚɫɨɫɚ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɩɨɞɩɢɬɤɭ ɬɟɩɥɨɜɨɣ ɫɟɬɢ . 

ɉɨɞɩɢɬɤɚ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ Wilo-Jet FWJ-204-EM/2 

ȼɵɛɨɪ ɝɨɪɟɥɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ 

ɉɪɨɦɵɲɥɟɧɧɵɟ ɨɛɪɚɡɰɵ ɝɚɡɨɜɵɯ ɧɚɩɨɪɧɵɯ ɝɨɪɟɥɨɤ ɞɨɥɠɧɵ ɛɵɬɶ 

ɢɫɩɵɬɚɧɵ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɚɡɨɬɨɩɨɱɧɵɦ ɭɫɬɚɧɨɜɤɚɦ, ɚ ɬɚɤɠɟ ɞɟɣɫɬɜɭɸɳɢɟ ɞɥɹ ɧɢɯ 

ɞɢɪɟɤɬɢɜɵ ɢ ɭɤɚɡɚɧɢɹ. Ⱦɥɹ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɤɨɬɥɚ ɫ ɝɨɪɟɥɤɨɣ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɜɟɪɢɬɶ, ɜɵɩɨɥɧɹɸɬɫɹ ɥɢ ɬɪɟɛɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɜɵɛɪɚɧɧɨɣ ɝɨɪɟɥɤɢ, 

ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɟɨɦɟɬɪɢɢ ɬɨɩɨɱɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜɵɛɪɚɧɧɨɝɨ ɤɨɬɥɚ. 

Ƚɨɪɟɥɤɚ ɞɨɥɠɧɚ ɧɚɞɺɠɧɨ ɩɪɟɨɞɨɥɟɜɚɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɝɚɡɚ 

ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɜɨɞɨɝɪɟɣɧɨɝɨ ɤɨɬɥɚ [9]. Ⱦɥɹ 4 ɤɨɬɥɨɜ ViessmannVitoplex 

300ɜɵɛɪɚɧɵ 4 ɝɨɪɟɥɤɢ ɮɢɪɦɵ WeishauptWM-GL20. Ƚɚɡɨɜɚɹ ɝɨɪɟɥɤɚ 

WeishauptWM-GL20 ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɢɥɢ ɩɨɞ ɡɚɤɚɡ. 



ɉɨ ɬɢɩɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɨɪɟɥɤɢ ɢɦɟɸɬ ɞɜɚ ɢɫɩɨɥɧɟɧɢɹ: ɦɨɞɭɥɢɪɭɟɦɵɟ ɢɥɢ 

ɩɪɨɝɪɟɫɫɢɜɧɵɟ (ɩɥɚɜɧɨ-ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ). ɇɟɫɨɦɧɟɧɧɵɦ ɥɢɞɟɪɨɦ ɜ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɹɜɥɹɸɬɫɹ ɦɨɞɭɥɢɪɭɟɦɵɟ ɝɚɡɨɜɵɟ ɝɨɪɟɥɤɢ, ɬɚɤ ɤɚɤ ɨɧɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ:  

- ɩɨɫɬɨɹɧɧɨɟ ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ 

ɨɬɤɥɨɧɟɧɢɹɦɢ. 

- ɷɤɨɧɨɦɢɸ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ.  

- ɭɦɟɧɶɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɤɨɬɥɚ, ɱɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɞɥɟɜɚɟɬ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɫɪɨɤ.  

Ɍɚɤɠɟ, ɝɨɪɟɥɤɢ ɨɫɧɚɳɚɸɬɫɹ ɫɢɫɬɟɦɨɣ ɷɥɟɤɬɪɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɱɬɨ 

ɝɚɪɚɧɬɢɪɭɟɬ ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ʉɨɪɩɭɫ ɝɨɪɟɥɤɢ 

ɜɵɩɨɥɧɟɧ ɢɡ ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɫɨ ɜɫɬɪɨɟɧɧɵɦ 

ɜɨɡɞɭɲɧɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɝɨɪɟɥɤɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɤɨɪɩɭɫɟ (ɩɨ ɡɚɩɪɨɫɭ ɜɨɡɦɨɠɧɨ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɬɞɟɥɶɧɨɝɨ 

ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɟɝɨ ɜ ɞɪɭɝɨɦ ɩɨɦɟɳɟɧɢɢ). ɉɨɥɧɨɫɬɶɸ 

ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɝɨɪɟɥɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ ɢ ɷɤɨɧɨɦɢɸ 

ɬɨɩɥɢɜɚ (ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɧɚɫɬɪɨɣɤɢ). ɒɭɦɨɜɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɟɥɤɢ ɛɵɥɢ ɭɥɭɱɲɟɧɵ ɡɚ ɫɱɟɬ ɜɫɬɪɨɟɧɧɨɝɨ 

ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɟɝɨ ɤɨɠɭɯɚ ɜɨɡɞɭɲɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ. Ⱦɥɹ ɤɨɬɥɚ ViessmannVitoplex 300 ɜɵɛɪɚɧɚ ɝɨɪɟɥɤɚ 

WeishauptWM-GL20[10]. 

 

3.3 ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ 

ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ - ɷɬɨ ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɫɪɟɞɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɰɟɫɫɵ ɛɟɡ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɢɹ 

ɱɟɥɨɜɟɤɚ, ɧɨ ɩɨɞ ɟɝɨ ɤɨɧɬɪɨɥɟɦ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɵɩɭɫɤɚ, ɫɧɢɠɟɧɢɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɢ 

ɭɥɭɱɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ, ɭɦɟɧɶɲɚɟɬ ɱɢɫɥɟɧɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 



ɩɟɪɫɨɧɚɥɚ, ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɦɚɲɢɧ, ɞɚɟɬ ɷɤɨɧɨɦɢɸ 

ɦɚɬɟɪɢɚɥɨɜ, ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɨɫɜɨɛɨɠɞɚɟɬ ɱɟɥɨɜɟɤɚ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɦɟɯɚɧɢɡɦɚɦɢ. ȼ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ 

ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɨɥɶ ɱɟɥɨɜɟɤɚ ɫɜɨɞɢɬɫɹ ɤ ɧɚɥɚɞɤɟ, ɪɟɝɭɥɢɪɨɜɤɟ, 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɧɚɛɥɸɞɟɧɢɸ ɡɚ ɢɯ ɞɟɣɫɬɜɢɟɦ.  

ɉɨ ɭɪɨɜɧɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɡɚɧɢɦɚɟɬ ɨɞɧɨ ɢɡ ɜɟɞɭɳɢɯ 

ɦɟɫɬ ɫɪɟɞɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɍɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 

ɭɫɬɚɧɨɜɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɟɩɪɟɪɵɜɧɨɫɬɶɸ ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɧɢɯ ɩɪɨɰɟɫɫɨɜ. 

ɉɪɢ ɷɬɨɦ ɜɵɪɚɛɨɬɤɚ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ 

ɜɪɟɦɟɧɢ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɨɬɪɟɛɥɟɧɢɸ (ɧɚɝɪɭɡɤɟ). ɉɨɱɬɢ ɜɫɟ 

ɨɩɟɪɚɰɢɢ ɧɚ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɦɟɯɚɧɢɡɢɪɨɜɚɧɵ, ɚ ɩɟɪɟɯɨɞɧɵɟ 

ɩɪɨɰɟɫɫɵ ɜ ɧɢɯ ɪɚɡɜɢɜɚɸɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɵɫɬɪɨ. ɗɬɢɦ ɨɛɴɹɫɧɹɟɬɫɹ 

ɜɵɫɨɤɨɟ ɪɚɡɜɢɬɢɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɟɬɢɤɟ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

-ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɦɟɧɶɲɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɬ.ɟ. 

ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɟɝɨ ɬɪɭɞɚ; 

-ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɯɚɪɚɤɬɟɪɚ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ; 

-ɭɜɟɥɢɱɢɜɚɟɬ ɬɨɱɧɨɫɬɶ ɩɨɞɞɟɪɠɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜɵɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɩɚɪɚ; 

-ɩɨɜɵɲɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɢ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

-ɭɜɟɥɢɱɢɜɚɟɬ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɪɚɛɨɬɵ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɡɚɳɢɬɭ, 

ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɛɥɨɤɢɪɨɜɤɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɯɨɞ ɧɟɩɪɟɪɵɜɧɨ 

ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɟ (ɩɢɬɚɧɢɟ ɜɨɞɨɣ, ɝɨɪɟɧɢɟ, ɭɪɨɜɟɧɶ 

ɜɨɞɵ ɜ ɛɚɪɚɛɚɧɟ ɤɨɬɥɚ, ɩɟɪɟɝɪɟɜ ɩɚɪɚ ɢ ɞɪɭɝɢɯ) 

Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɞɟɠɭɪɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɩɭɫɤɚɬɶ ɢ 

ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɩɚɪɨɝɟɧɟɪɢɪɭɸɳɭɸ ɭɫɬɚɧɨɜɤɭ, ɚ ɬɚɤ ɠɟ ɩɟɪɟɤɥɸɱɚɬɶ ɢ 



ɪɟɝɭɥɢɪɨɜɚɬɶ ɟɟ ɦɟɯɚɧɢɡɦɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɫ ɩɭɥɶɬɚ, ɝɞɟ ɫɨɫɪɟɞɨɬɨɱɟɧɵ 

ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ.  

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɤɚɡɵɜɚɸɳɢɯ ɢ ɫɚɦɨɩɢɲɭɳɢɯ 

ɩɪɢɛɨɪɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. ɉɪɢɛɨɪɵ ɜɟɞɭɬ ɧɟɩɪɟɪɵɜɧɵɣ 

ɤɨɧɬɪɨɥɶ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɩɚɪɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ, ɢɥɢ ɠɟ 

ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɨɛɴɟɤɬɭ ɢɡɦɟɪɟɧɢɹ ɨɛɫɥɭɠɢɜɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ ɢɥɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɚɲɢɧɨɣ. ɉɪɢɛɨɪɵ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ ɪɚɡɦɟɳɚɸɬ ɧɚ ɩɚɧɟɥɹɯ, ɳɢɬɚɯ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɭɞɨɛɧɨ 

ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɛɥɨɤɢɪɨɜɤɢ ɜɵɩɨɥɧɹɸɬ ɜ ɡɚɞɚɧɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɹɞ ɨɩɟɪɚɰɢɣ ɩɪɢ ɩɭɫɤɚɯ ɢ ɨɫɬɚɧɨɜɤɚɯ ɦɟɯɚɧɢɡɦɨɜ 

ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɚ ɬɚɤ ɠɟ ɜ ɫɥɭɱɚɹɯ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɡɚɳɢɬɵ. Ȼɥɨɤɢɪɨɜɤɢ ɢɫɤɥɸɱɚɸɬ ɧɟɩɪɚɜɢɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ 

ɩɚɪɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɬɤɥɸɱɟɧɢɟ ɜ ɧɟɨɛɯɨɞɢɦɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɢ. ɍɫɬɪɨɣɫɬɜɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢɧɮɨɪɦɢɪɭɸɬ ɞɟɠɭɪɧɵɣ ɩɟɪɫɨɧɚɥ ɨ 

ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɜ ɪɚɛɨɬɟ, ɨɫɬɚɧɨɜɥɟɧɨ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ.), 

ɩɪɟɞɭɩɪɟɠɞɚɸɬ ɨ ɩɪɢɛɥɢɠɟɧɢɢ ɩɚɪɚɦɟɬɪɚ ɤ ɨɩɚɫɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɫɨɨɛɳɚɸɬ ɨ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɡɜɭɤɨɜɚɹ ɢ ɫɜɟɬɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ. 

Ɉɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 

Ʉɨɬɟɥɶɧɵɟ ɨɬɧɨɫɹɬɫɹ ɤ ɨɩɚɫɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɨɛɴɟɤɬɚɦ ɢ ɥɚɜɧɨɟ 

ɬɪɟɛɨɜɚɧɢɟ ɤ ɧɢɦ ɷɬɨ ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɤɨɬɥɨɜ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɭɸ ɢ ɷɮɮɟɤɬɢɜɧɭɸ 

ɜɵɪɚɛɨɬɤɭ ɩɚɪɚ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɫɬɚɥɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɬɶɫɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 

(Ⱥɋɍ Ɍɉ), ɤɨɬɨɪɵɟ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ ɩɪɢɫɭɬɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɩɨɞɞɟɪɠɢɜɚɸɬ 

ɨɩɬɢɦɚɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɨɜɵɲɚɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɨɧɢ 



ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɢ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɬɨ ɟɫɬɶ - ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨ-

ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ. Ⱥɋɍ Ɍɉ ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ ɢ 

ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɯɨɞ ɩɪɨɰɟɫɫɚ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɟɝɨ ɨɬ ɡɚɞɚɧɧɵɯ ɪɟɠɢɦɨɜ [11]. 

ɋɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɩɚɪɨɜɨɝɨ 

ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɫɢɫɬɟɦɵ: 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɬɟɩɥɨɜɨɣ 

ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ; 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɩɢɬɚɧɢɹ ɤɨɬɥɚ; 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɫɨɨɬɧɨɲɟɧɢɹ ɝɚɡ-

ɜɨɡɞɭɯ; 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɪɚɡɪɟɠɟɧɢɹ ɜ 

ɬɨɩɤɟ ɤɨɬɥɚ; 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ; 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ; 

- ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɬɫɟɱɤɢ ɝɚɡɚ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨ-ɥɨɝɢɱɟɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ ɩɨɡɜɨɥɹɟɬ 

ɢɡɦɟɧɢɬɶ ɢ ɩɨɞɫɬɪɨɢɬɶ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɣ ɩɪɢ ɩɨɦɨɳɢ ɜɜɨɞɚ ɧɨɜɨɣ 

ɩɪɨɝɪɚɦɦɵ, ɥɢɛɨ ɩɪɨɫɬɨɣ ɤɨɪɪɟɤɰɢɟɣ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ. 

ɍɫɬɪɨɣɫɬɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢɧɮɨɪɦɢɪɭɸɬ ɞɟɠɭɪɧɵɣ 

ɩɟɪɫɨɧɚɥ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɜ ɪɚɛɨɬɟ, ɨɫɬɚɧɨɜɥɟɧɨ ɢ ɬ.ɩ.), 

ɩɪɟɞɭɩɪɟɠɞɚɸɬ ɨ ɩɪɢɛɥɢɠɟɧɢɢ ɩɚɪɚɦɟɬɪɚ ɤ ɨɩɚɫɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɫɨɨɛɳɚɸɬ ɨ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɉɪɢɦɟɧɹɸɬɫɹ ɡɜɭɤɨɜɚɹ ɢ ɫɜɟɬɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɤɨɬɥɨɜ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɭɸ ɢ ɷɮɮɟɤɬɢɜɧɭɸ 

ɜɵɪɚɛɨɬɤɭ ɩɚɪɚ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ 

ɩɟɪɫɨɧɚɥɚ. Ⱦɥɹ  ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɷɤɫɩɥɭɚɬɚɰɢɹ ɞɨɥɠɧɚ ɜɟɫɬɢɫɶ ɜ 

ɬɨɱɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɩɨɥɨɠɟɧɢɹɦɢ, ɩɪɚɜɢɥɚɦɢ, ɧɨɪɦɚɦɢ ɢ 

ɪɭɤɨɜɨɞɹɳɢɦɢ ɭɤɚɡɚɧɢɹɦɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɉɪɚɜɢɥɚɦɢ 



ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ» Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ, 

«ɉɪɚɜɢɥɚɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ», 

«ɉɪɚɜɢɥɚɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɩɥɨɢɫɩɨɥɶɡɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɢ 

ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ» ɢ ɞɪ. [12]. 

ɇɚ ɨɫɧɨɜɟ ɭɤɚɡɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ  ɞɥɹ ɤɚɠɞɨɣ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɫɬɚɜɥɟɧɵ ɞɨɥɠɧɨɫɬɧɵɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɟɦɨɧɬɭ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣ ɢ ɬ.ɩ. Ⱦɨɥɠɧɵ ɛɵɬɶ ɫɨɫɬɚɜɥɟɧɵ 

ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɫɩɨɪɬɚ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ, ɨɩɟɪɚɬɢɜɧɵɟ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɂɧɚɧɢɟ 

ɢɧɫɬɪɭɤɰɢɣ, ɪɟɠɢɦɧɵɯ ɤɚɪɬ ɪɚɛɨɬɵ ɤɨɬɥɚ ɢ ɭɤɚɡɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ 

ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɩɟɪɫɨɧɚɥɚ. Ɂɧɚɧɢɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɵ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶɫɹ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɳɢɣ ɩɚɪɤ ɤɨɬɟɥɶɧɵɯ ɚɤɬɢɜɧɨ 

ɨɛɧɨɜɥɹɟɬɫɹ ɢ ɦɨɞɟɪɧɢɡɢɪɭɟɬɫɹ, ɨɞɧɚɤɨ ɱɢɫɥɨ ɬɪɟɛɭɸɳɢɯ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɨɛɴɟɤɬɨɜ ɟɳɟ ɜɟɥɢɤɨ. ȼ ɨɫɨɛɟɧɧɨ ɭɞɪɭɱɚɸɳɟɦ ɫɨɫɬɨɹɧɢɢ ɧɚɯɨɞɹɬɫɹ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ. ȼɨ ɦɧɨɝɢɯ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɢ ɢɡɧɨɫ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɤɨɬɟɥɶɧɵɯ ɫɨɫɬɚɜɥɹɟɬ 60...80 %, ɚ ɩɨ ɧɟɤɨɬɨɪɵɦ ɩɨɡɢɰɢɹɦ, ɧɚɩɪɢɦɟɪ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫɢɫɬɟɦɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɦɨɠɟɬ 

ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ 100 %. 

ɉɨɫɤɨɥɶɤɭ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɫɢɥɚ ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɟ ɫɪɨɤɢ ɫɥɭɠɛɵ (ɩɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 

ɫɢɫɬɟɦɚɦ ɛɟɡɨɩɚɫ-ɧɨɫɬɢ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ), ɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɵɦ ɫɬɚɧɨɜɢɬɫɹ 

ɜɨɩɪɨɫ ɨ ɞɚɥɶɧɟɣɲɟɣ ɛɟɡɚɜɚɪɢɣɧɨɣ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɨɛɥɟɦɚ 

ɭɫɭɝɭɛɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɢɡɞɟɥɢɣ, ɱɬɨ 

ɤɪɚɣɧɟ ɡɚɬɪɭɞɧɹɟɬ ɩɨɞɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

Ɋɚɡɭɦɟɟɬɫɹ, ɨɩɬɢɦɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɫɭɞɶɛɵ ɢɡɧɨɲɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɛɵɥɚ ɛɵ ɟɝɨ ɩɨɥɧɚɹ ɡɚɦɟɧɚ ɧɚ ɫɨɜɪɟɦɟɧɧɨɟ, ɨɞɧɚɤɨ ɢɡ-ɡɚ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ 

ɫɪɟɞɫɬɜ ɷɬɨɬ ɜɨɩɪɨɫ ɱɚɫɬɨ ɪɟɲɚɟɬɫɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ: ɦɟɧɹɟɬɫɹ 

ɬɨɥɶɤɨ ɬɨ, ɱɬɨ ɭɠɟ ɛɨɥɶɲɟ ɧɟ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ. ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ 



ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɤɨɬɟɥɶɧɨɣ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɞɢɚɝɧɨɫɬɢɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɫɨɫɬɨɹɧɢɹ ɤɨɬɟɥɶɧɨɣ ɚɪɦɚɬɭɪɵ (ɫɟɤɰɢɣ, ɬɪɭɛ, ɡɚɞɜɢɠɟɤ ɢ ɬ.ɩ.) ɫɭɳɟɫɬɜɭɟɬ 

ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ, ɧɚɩɪɢɦɟɪ ɪɟɧɬɝɟɧɨɫɤɨɩɢɱɟɫɤɢɣ, ɩɨɡɜɨɥɹɸɳɢɣ ɫ 

ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɶɸ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 

ɭɤɚɡɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɨ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɤɢ ɫɢɬɭɚɰɢɹ ɛɨɥɟɟ 

ɬɹɠɟɥɚɹ. ȼɧɟɞɪɟɧɧɚɹ ɟɳɟ ɜ 70-80-ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɤɨɬɟɥɶɧɚɹ 

ɚɜɬɨɦɚɬɢɤɚ ɤɚɪɞɢɧɚɥɶɧɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚ 

ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɋɇɢɉɨɜ, ɉȻ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɇɧɨɝɢɟ ɜɢɞɵ 

ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɤɢ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɥɢ ɢ ɫɧɢɦɚɸɬɫɹ ɫ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɇɟ 

ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤɨɧɬɪɨɥɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɝɚɡɨɜɵɯ ɛɥɨɤɨɜ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ (ɛɟɡ ɭɱɚɫɬɢɹ ɨɩɟɪɚɬɨɪɚ) ɪɨɡɠɢɝɚ ɝɨɪɟɥɨɤ ɢ ɤɨɬɥɚ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɱɚɫɬɨ ɪɚɛɨɬɚɸɬ ɜ 

ɪɭɱɧɨɦ ɪɟɠɢɦɟ, ɱɬɨ ɚɛɫɨɥɸɬɧɨ ɧɟɞɨɩɭɫɬɢɦɨ [13]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɠɟ ɟɫɥɢ ɬɟɩɥɨɦɟɯɚɧɢɱɟɫɤɚɹ ɱɚɫɬɶ ɤɨɬɟɥɶɧɵɯ ɦɨɠɟɬ 

(ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɞɢɚɝɧɨɫɬɢɤɢ) ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɞɚɥɶɲɟ, ɬɨ 

ɷɥɟɤɬɪɨɧɧɵɟ ɩɪɢɛɨɪɵ ɚɜɬɨɦɚɬɢɤɢ ɨɞɧɨɡɧɚɱɧɨ ɧɭɠɞɚɸɬɫɹ ɜ ɡɚɦɟɧɟ. 

Ɉɬɫɭɬɫɬɜɢɟ ɚɜɬɨɦɚɬɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɟ ɭɫɬɚɪɟɜɲɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɪɟɞɤɨ ɩɪɢɜɨɞɢɬ ɤ ɬɹɠɟɥɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 

Ɉɩɵɬ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɬɟɥɶɧɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, 

ɱɬɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɝɨɪɟɧɢɹ ɢ ɩɢɬɚɧɢɟ ɤɨɬɥɨɜ ɞɚɟɬ ɞɨ 8 % ɷɤɨɧɨɦɢɢ 

ɬɨɩɥɢɜɚ, ɭɜɟɥɢɱɢɜɚɟɬ ɤ. ɩ. ɞ. ɤɨɬɥɚ ɧɚ (7-8) %, ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɬɨɩɤɢ ɫ 

ɢɡɛɵɬɤɚɦɢ ɜɨɡɞɭɯɚ, ɛɥɢɡɤɢɦɢ ɤ ɨɩɬɢɦɚɥɶɧɵɦ, ɫɨɤɪɚɳɚɟɬ ɪɚɫɯɨɞɵ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɞɭɬɶɟ ɢ ɬɹɝɭ, ɭɦɟɧɶɲɚɟɬ ɨɛɴɟɦ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ 

ɩɨɜɵɲɚɟɬ ɤɭɥɶɬɭɪɭ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɤɨɬɥɨɜ ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɫɢɫɬɟɦɚ Vitotronic200. ɋ 

ɧɢɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

  



Ɍɚɛɥɢɰɚ 3.3.1 – ɉɪɢɧɚɞɥɟɠɧɨɫɬɢ ɤ ɚɜɬɨɦɚɬɢɤɟ Vitotronic200[14] 

ɍɫɬɪɨɢɫɬɜɨ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɏɭɧɤɰɢɢ 

 

Ɇɨɞɭɥɶ ɝɟɥɢɨɭɫɬɚɧɨɜɤɢ ɉɪɢɧɚɞɥɟɠɧɨɫɬɶ ɤ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ 

Vitotronic 100 ɢ Vitotronic 200 ɞɥɹ ɜɫɟɯ 

ɠɢɞɤɨɬɨɩɥɟɜɧɵɯ ɢ ɝɚɡɨɜɵɯ ɤɨɬɥɨɜ 

ɧɚɩɨɥɶɧɨɝɨ ɢ ɧɚɫɬɟɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɢ 

ɤɚɫɤɚɞɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

- ɞɥɹ ɩɨɞɞɟɪɠɤɢ ɨɬɨɩɥɟɧɢɹ ɢ Ƚȼɋ 

ɫɨɥɧɟɱɧɵɦɢ ɤɨɥɥɟɤɬɨɪɚɦɢ 

 

ɋɦɟɫɢɬɟɥɶɧɵɣ ɦɨɞɭɥɶ ɉɪɢɦɟɧɹɟɬɫɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɨɞɭɥɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɝɟɥɢɨɭɫɬɚɧɨɜɤɨɣ ɞɥɹ 

―ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɤɨɧɬɭɪɚ ɫɨ ɫɦɟɫɢɬɟɥɟɦ‖. 

ȼɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɟɧɧɨɝɨ ɢɥɢ 

ɫɦɟɲɚɧɧɨɝɨ ɜɢɞɚ ɦɨɧɬɚɠɚ. 

 

Divicon ɍɩɪɚɜɥɟɧɢɟ ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɤɨɧɬɭɪɚɦɢ 

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɦɨɧɬɢɪɨɜɚɧɧɵɣ 

- ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɧɚɫɨɫɵ Wiloɢ 

Grund-fos, ɨɩɰɢɨɧɚɥɶɧɨ ɫɬɭɩɟɧɱɚɬɵɟ 

ɧɚɫɨɫɵ 

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɦɨɧɬɢɪɨɜɚɧɧɵɣ ɛɥɨɤ 

ɞɥɹ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ 

- ɜɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɚɰɢɢ ɜ ɫɢɫɬɟɦɭ 

ɨɬɨɩɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 

 

VITOSOFT 300 Ɉɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬɪɵɣ ɚɧɚɥɢɡ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɨɩɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ 

ɦɨɦɟɧɬɚɥɶɧɭɸ ɧɚɫɬɪɨɣɤɭ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɤɨɬɥɨɜ ɢɥɢ ɬɟɩɥɨɜɵɯ 

ɧɚɫɨɫɨɜ. 

ɒɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɟɪɜɢɫɧɨɣ 

ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɛɨɬɵ 

ɨɬɨɩɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɜɤɥɸɱɚɹ 

ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɦɨɧɢɬɨɪ ɨɲɢɛɨɤ ɢ 

ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. 

 



Ɍɚɤɠɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ  ɢɧɧɨɜɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

ViessmannTeleControlɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɪɚɛɨɬɵ ɨɬɨɩɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ: ɤɚɤ 

ɩɪɨɜɨɞɧɵɯ, ɬɚɤ ɢ ɛɟɫɩɪɨɜɨɞɧɵɯ. 

 

 

Ɋɢɫɭɧɨɤ 3.3.1 – ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ TeleControl[14] 

 

1. Ɇɨɛɢɥɶɧɵɣ ɞɨɫɬɭɩ ɢɡ ɥɸɛɨɣ ɬɨɱɤɢ ɦɢɪɚ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɫɭɬɨɤ 

2. Ʌɟɝɤɨɫɬɶ ɫɟɪɜɢɫɧɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

- ɩɪɨɫɬɨɟ ɜ ɩɪɢɦɟɧɟɧɢɣ, ɩɪɢ ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɫɟɪɜɢɫɨɦ ɢ 

ɪɟɦɨɧɬɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɧɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨVitodata 300 ɩɨɡɜɨɥɹɟɬ 

ɞɢɫɬɚɧɰɢɨɧɧɨ ɫɥɟɞɢɬɶ ɡɚ ɪɚɛɨɬɨɣ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɲɢɛɤɢ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɥɨɜ, 

ɫɜɨɟɜɪɟɦɟɧɧɨ ɩɪɢɦɟɧɹɹ ɦɟɪɵ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ. 

3. ɋɨɡɞɚɧɢɟ ɫɟɬɢ ɭɩɪɚɜɥɟɧɢɹ ɱɟɪɟɡ DSL–ɪɨɭɬɟɪ 



- DSL ɫɨɟɞɢɧɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɛɟɡ ɥɢɦɢɬɧɭɸ 

ɬɚɪɢɮɢɤɚɰɢɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫ ɭɫɩɟɯɨɦ ɩɪɢɦɟɧɹɬɶ ɷɬɭ ɫɢɫɬɟɦɭ ɞɥɹ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɭɩɪɚɜɥɟɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 3.3.2 –ɋɬɪɭɤɬɭɪɚ ɦɟɧɸ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ Vitotronic[14] 

 

Ɋɢɫɭɧɨɤ 3.3.3 –ɋɬɪɭɤɬɭɪɚ ɦɟɧɸ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ Vitotronic[14] 

 



ɉɟɪɫɨɧɚɥ, ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɞɚɧɧɵɣ ɚɝɪɟɝɚɬ ɩɨɫɬɨɹɧɧɨ ɞɨɥɠɟɧ ɢɦɟɬɶ 

ɹɫɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɤɚɡɚɧɢɣ ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɤɨɬɨɪɵɦɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɫɧɚɳɟɧ ɤɨɬɟɥ. ɗɬɢ 

ɩɪɢɛɨɪɵ ɞɟɥɹɬɫɹ ɧɚ ɩɹɬɶ ɝɪɭɩɩ: 

- ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɬɨɩɥɢɜɚ, ɜɨɡɞɭɯɚ, ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

- ɭɪɨɜɧɹ ɜɨɞɵ, ɝɚɡɚ, ɜɨɡɞɭɯɚ ɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɪɚɡɪɹɠɟɧɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɢ 

ɝɚɡɚɯɨɞɚɯ ɤɨɬɥɚ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɬɨɩɥɢɜɚ, ɜɨɡɞɭɯɚ ɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

- ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɛɚɤɚɯ, ɭɪɨɜɧɹ ɬɨɩɥɢɜɚ ɜ ɟɦɤɨɫɬɹɯ 

- ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɜɨɞɵ 

ɋ ɩɨɦɨɳɶɸ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ 

ɜɟɥɢɱɢɧ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɩɪɨɰɟɫɫ 

- ɭɩɪɚɜɥɟɧɢɟ, ɬ.ɟ. ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɛɵɱɧɨ ɞɢɫɬɚɧɰɢɨɧɧɨ ɩɟɪɢɨɞɢɱɟɫɤɢɯ 

ɨɩɟɪɚɰɢɣ 

- ɡɚɳɢɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɢɡ-ɡɚ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ 

ɩɪɨɰɟɫɫɨɜ 

- ɛɥɨɤɢɪɨɜɤɚ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɤɥɸɱɟɧɢɟ ɢ 

ɜɵɤɥɸɱɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɪɝɚɧɨɜ 

ɭɩɪɚɜɥɟɧɢɹ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ[15]. 

ȼ ɞɚɧɧɨɣ ɤɨɬɟɥɶɧɨɣ ɨɛɴɟɦ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ―ɩɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɚɪɨɜɵɯ ɢ 

ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ‖, ―ɉɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɚɡɨɜɨɦ ɯɨɡɹɣɫɬɜɟ‖, ɋɇɢɉ ɉ-

35-76. 

ɑɟɬɵɪɟ ɤɨɬɥɚ ViessmannVitoplex 300 ɩɨɞɤɥɸɱɟɧɵ ɤ ɫɢɫɬɟɦɟ 

ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɢ ɨɛɪɚɡɭɸɬ ɧɟɡɚɜɢɫɢɦɵɣ «ɤɨɬɥɨɜɨɣ 

ɤɨɧɬɭɪ».  Ʉɨɬɥɵ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɤɨɬɟɥɶɧɨɦ ɡɚɥɟ. Ⱥɩɩɚɪɚɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɬɥɚɦɢ ɪɚɡɦɟɳɟɧɚ ɜ ɳɢɬɚɯ 1-ɓɄ, 2-ɓɄ, 3-ɓɄ, 4- ɓɄ, 

ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɛɚɡɟ ɪɟɝɭɥɹɬɨɪɨɜ Vitotronic 200. ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɞɜɚ ɪɟɠɢɦɚ 



ɭɩɪɚɜɥɟɧɢɹ ɤɨɬɥɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢ ɪɭɱɧɨɣ. ȼ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 

ɩɭɫɤ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɤɨɦɚɧɞɟ ɤɨɧɬɪɨɥɥɟɪɚ. ɉɪɢ ɪɭɱɧɨɦ ɪɟɠɢɦɟ ɭɩɪɚɜɥɟɧɢɟ 

ɜɤɥɸɱɟɧɢɹ ɤɨɬɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɧɨɩɤɨɣ ɫɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ ɤɧɨɩɤɚɦɢ «Ȼɨɥɶɲɟ/ Ɇɟɧɶɲɟ» 

ȼɤɥɸɱɟɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɤɨɬɥɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɨɦɚɧɞɟ ɩɪɢɛɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɤɨɬɥɟ (ɞɚɬɱɢɤ 

ɬɟɦɩɟɪɚɬɭɪɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɚɬɪɭɛɤɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ). 

Ʉɨɬɥɵ ɨɛɨɪɭɞɨɜɚɧɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɝɚɡɨɜɵɦɢ ɝɨɪɟɥɤɚɦɢ  

WeishauptWM-GL20 ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬɭɤ. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɝɨɪɟɥɨɤ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ: 

1) ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɨɡɠɢɝ ɝɨɪɟɥɤɢ 

2) ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

3) ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ «ɝɚɡ-ɜɨɡɞɭɯ» 

4) ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɬɫɟɱɤɭ ɩɨɞɚɱɢ ɝɚɡɚ ɤ ɝɨɪɟɥɤɟ ɩɪɢ: 

- ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɢ ɝɚɡɚ ɤ ɝɨɪɟɥɤɟ 

- ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɥɚ 

- ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ 

- ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ 

- ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɬɢɜɨɬɨɤɚ 

- ɢɫɱɟɡɧɨɜɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 

Ɂɚɳɢɬɵ ɩɨ ɩɨɧɢɠɟɧɢɸ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɤ ɝɨɪɟɥɤɟ, ɩɨɧɢɠɟɧɢɸ ɜɨɡɞɭɯɚ ɤ 

ɝɨɪɟɥɤɟ, ɩɨɝɚɫɚɧɢɸ ɩɥɚɦɟɧɢ ɡɚɥɨɠɟɧɵ ɜ ɚɜɬɨɦɚɬɢɤɟ ɝɨɪɟɥɤɢ. 

ɓɢɬɵ 1-ɓɄ, 2-ɓɄ, 3-ɓɄ, 4- ɓɄ ɭɫɬɚɧɨɜɥɟɧɵ ɭ ɮɚɫɚɞɨɜ ɤɨɬɥɨɜ. 

Ⱥɩɩɚɪɚɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɚɦɢ ɤɨɬɥɨɜɨɝɨ ɤɨɧɬɭɪɚ, ɩɨɞɩɢɬɨɱɧɵɦɢ 

ɧɚɫɨɫɚɦɢ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɨɛɳɟɤɨɬɥɟɶɧɨɦ 

ɳɢɬɟ. 

Ʉɨɧɬɪɨɥɥɟɪ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

- ɤɚɫɤɚɞɧɨɟ ɜɤɥɸɱɟɧɢɟ ɤɨɬɥɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ; 



- ȺȼɊ ɢ ɭɩɪɚɜɥɟɧɢɟ ɧɚɫɨɫɚɦɢ ɤɨɬɥɨɜɨɝɨ ɤɨɧɬɭɪɚ ɢ ɩɨɞɩɢɬɨɱɧɵɦɢ 

ɧɚɫɨɫɚɦɢ; 

- ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɞɜɚ ɪɟɠɢɦɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɚɦɢ: ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢ 

ɪɭɱɧɨɣ. ȼ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɭɩɪɚɜɥɟɧɢɟ ɧɚɫɨɫɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 

ɤɨɧɬɪɨɥɥɟɪɚ. ȼ ɪɭɱɧɨɦ ɪɟɠɢɦɟ ɭɩɪɚɜɥɟɧɢɹ ɩɭɫɤ ɩɨɞɩɢɬɨɱɧɨɝɨ ɧɚɫɨɫɚ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɞɚɬɱɢɤɭ ɞɚɜɥɟɧɢɹ ɧɚ ɥɢɧɢɢ ɩɨɞɩɢɬɤɢ ɤɨɬɥɨɜɨɝɨ ɤɨɧɬɭɪɚ, 

ɫɢɝɧɚɥɢɡɚɰɢɹ ɚɜɚɪɢɢ ɧɚɫɨɫɨɜ ɩɨ ɞɚɬɱɢɤɭ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɧɚɫɨɫɨɜ. ɉɭɫɤ ɧɚɫɨɫɨɜ ɤɨɬɥɨɜɨɝɨ ɤɨɧɬɭɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɧɨɩɤɚɦɢ ɩɨ ɦɟɫɬɭ, 

ɫɢɝɧɚɥɢɡɚɰɢɹ ɚɜɚɪɢɢ ɧɚɫɨɫɨɜ ɩɨ ɞɚɬɱɢɤɭ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

ɉɪɢɛɨɪɵ ɢ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ ɫɨɝɥɚɫɧɨ 

ɉɍɗ0 ɩɪɢɫɨɟɞɢɧɟɧɵ ɤ ɨɛɳɟɦɭ ɤɨɧɬɭɪɭ ɡɚɡɟɦɥɢɬɟɥɹ. Ʉɪɨɦɟ ɩɪɢɛɨɪɨɜ, 

ɜɵɜɟɞɟɧɧɵɯ ɧɚ ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɫɬɧɚɹ ɭɫɬɚɧɨɜɤɚ ɤɨɧɬɪɨɥɶɧɨ 

– ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ: 

 - ɬɟɪɦɨɦɟɬɪɨɜ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɜɨɞɵ; ɦɚɧɨɦɟɬɪɨɜ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ;  

- ɪɚɫɯɨɞɨɦɟɪɨɜ;  

ɇɚ ɲɤɚɥɟ ɦɚɧɨɦɟɬɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɧɟɫɟɧɚ ɤɪɚɫɧɚɹ ɱɟɪɬɚ ɧɚ ɭɪɨɜɧɟ 

ɞɟɥɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɛɨɱɟɦɭ ɞɚɜɥɟɧɢɸ ɞɥɹ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫ 

ɭɱɟɬɨɦ ɞɨɛɚɜɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬ ɜɟɫɚ ɫɬɨɥɛɚ ɠɢɞɤɨɫɬɢ.  

Ɇɚɧɨɦɟɬɪ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɬɚɤ, ɱɬɨɛɵ ɟɝɨ ɩɨɤɚɡɚɧɢɹ ɛɵɥɢ 

ɨɬɱɟɬɥɢɜɨ ɜɢɞɧɵ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ, ɩɪɢ ɷɬɨɦ ɲɤɚɥɚ ɟɝɨ ɞɨɥɠɧɚ 

ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɚ ɜɟɪɬɢɤɚɥɶɧɨ ɢɥɢ ɫ ɧɚɤɥɨɧɨɦ ɜɩɟɪɟɞ ɞɨ 300 ɞɥɹ ɭɥɭɱɲɟɧɢɹ 

ɜɢɞɢɦɨɫɬɢ ɩɨɤɚɡɚɧɢɣ.   

Ⱦɥɹ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɨɜ ɩɪɢɛɨɪɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ 

ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɜɨɞɵ.  

Ⱦɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɦɟɱɟɧɚ ɧɚ ɲɤɚɥɟ 

ɬɟɪɦɨɦɟɬɪɚ ɤɪɚɫɧɨɣ ɱɟɪɬɨɣ.  

Ʉɨɬɟɥɶɧɚɹ ɪɚɛɨɬɚɟɬ ɫ ɩɨɫɬɨɹɧɧɵɦ ɩɪɢɫɭɬɫɬɜɢɟɦ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ. 



3.4 ɋɧɢɠɟɧɢɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
 
ɉɨɫɥɟ ɨɱɢɫɬɤɢ ɜ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ 

ɨɫɬɚɸɬɫɹ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɨɫɨɛɟɧɧɨ ɝɚɡɨɨɛɪɚɡɧɵɟ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ 
ɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫɯɨɞɢɬɶ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ 
(ɉȾɄ) ɷɬɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ [16]. Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɫɧɢɠɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɵɛɪɨɫɨɜ ɧɚ ɭɪɨɜɧɟ ɡɟɦɥɢ ɹɜɥɹɟɬɫɹ ɪɚɫɫɟɢɜɚɧɢɟ ɢɯ ɱɟɪɟɡ 
ɜɵɫɨɤɢɟ ɞɵɦɨɜɵɟ ɬɪɭɛɵ [17]. ɂɡ ɞɵɦɨɜɵɯ ɬɪɭɛ ɩɨɬɨɤ ɝɚɡɨɜ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɜ 
ɜɵɫɨɤɢɟ ɫɥɨɢ ɚɬɦɨɫɮɟɪɵ, ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɡɞɭɯɨɦ, ɡɚ ɫɱɟɬ ɱɟɝɨ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɭɪɨɜɧɟ ɞɵɯɚɧɢɹ ɫɧɢɠɚɟɬɫɹ ɞɨ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ʉ ɬɨɦɭ ɠɟ ɨɤɢɫɥɵ ɚɡɨɬɚ ɢ ɫɟɪɵ, ɩɨɩɚɜɲɢɟ ɜ 
ɚɬɦɨɫɮɟɪɭ, ɬɚɦ ɧɟ ɧɚɤɚɩɥɢɜɚɸɬɫɹ, ɬ.ɤ. ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɵɫɬɪɨ ɩɪɨɢɫɯɨɞɢɬ ɫɚɦɨɨɱɢɳɟɧɢɟ. ȼ ɤɨɬɟɥɶɧɨɣ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɱɟɬɵɪɟ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɚ ɦɨɳɧɨɫɬɶɸ 2 Ɇȼɬ. Ɍɨɩɥɢɜɨɦ 
ɛɭɞɟɬ ɩɪɢɪɨɞɧɵɣ ɝɚɡ. ɉɪɢɪɨɞɧɵɣ ɝɚɡ - ɷɬɨ ɫɚɦɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ ɬɨɩɥɢɜɨ 
ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. ɉɪɢɪɨɞɧɵɣ ɝɚɡ ɬɚɤ ɢ ɧɚɡɵɜɚɟɬɫɹ ɩɪɢɪɨɞɧɵɦ, ɩɨɬɨɦɭ 
ɱɬɨ ɨɧ ɞɨɛɵɜɚɟɬɫɹ ɢɡ ɫɚɦɵɯ ɧɟɞɪ Ɂɟɦɥɢ. ɉɪɨɰɟɫɫ ɝɨɪɟɧɢɹ ɝɚɡɚ ɹɜɥɹɟɬɫɹ 
ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɟɣ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɢɪɨɞɧɨɝɨ 
ɝɚɡɚ ɫ ɤɢɫɥɨɪɨɞɨɦ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬɫɹ ɜ ɜɨɡɞɭɯɟ. ɇɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ 
ɨɬɜɨɞ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ. ɉɨɥɧɨɟ ɝɨɪɟɧɢɟ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɜɵɯɨɞɹɳɢɯ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬɫɭɬɫɬɜɭɸɬ 
ɝɨɪɸɱɢɟ ɜɟɳɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɭɝɥɟɪɨɞ ɢ ɜɨɞɨɪɨɞ ɫɨɟɞɢɧɹɸɬɫɹ ɜɦɟɫɬɟ ɢ 
ɨɛɪɚɡɭɸɬ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɢ ɩɚɪɵ ɜɨɞɵ. ȼɢɡɭɚɥɶɧɨ ɩɪɢ ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ 
ɩɥɚɦɹ ɫɜɟɬɥɨ-ɝɨɥɭɛɨɟ ɢɥɢ ɝɨɥɭɛɨɜɚɬɨ-ɮɢɨɥɟɬɨɜɨɟ. Ʉɪɨɦɟ ɷɬɢɯ ɝɚɡɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɫ ɝɨɪɸɱɢɦɢ ɝɚɡɚɦɢ ɜɵɯɨɞɢɬ ɚɡɨɬ ɢ ɨɫɬɚɜɲɢɣɫɹ ɤɢɫɥɨɪɨɞ. ȿɫɥɢ 
ɫɝɨɪɚɧɢɟ ɝɚɡɚ ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɩɨɥɧɨɫɬɶɸ, ɬɨ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɸɬɫɹ 
ɝɨɪɸɱɢɟ ɜɟɳɟɫɬɜɚ – ɭɝɚɪɧɵɣ ɝɚɡ, ɜɨɞɨɪɨɞ, ɫɚɠɚ. ɇɟɩɨɥɧɨɟ ɫɝɨɪɚɧɢɟ ɝɚɡɚ 
ɩɪɨɢɫɯɨɞɢɬ ɜɫɥɟɞɫɬɜɢɟ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɭɯɚ. ɉɪɢ ɷɬɨɦ 
ɜɢɡɭɚɥɶɧɨ ɜ ɩɥɚɦɟɧɢ ɩɨɹɜɥɹɸɬɫɹ ɹɡɵɤɢ ɤɨɩɨɬɢ.  ɋɨɞɟɪɠɚɧɢɟ ɋɈ ɜ ɜɨɡɞɭɯɟ 
0,01-0,02% ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɥɟɝɤɨɟ ɨɬɪɚɜɥɟɧɢɟ. Ȼɨɥɟɟ ɜɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɹɠɟɥɨɦɭ ɨɬɪɚɜɥɟɧɢɸ ɢ ɫɦɟɪɬɢ. Ɉɛɪɚɡɭɸɳɚɹɫɹ ɫɚɠɚ 
ɨɫɟɞɚɟɬ ɧɚ ɫɬɟɧɤɚɯ ɤɨɬɥɨɜ ɭɯɭɞɲɚɹ ɬɟɦ ɫɚɦɵɦ ɩɟɪɟɞɚɱɭ ɬɟɩɥɚ 



ɬɟɩɥɨɧɨɫɢɬɟɥɸ ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɣ. ɋɚɠɚ ɩɪɨɜɨɞɢɬ 
ɬɟɩɥɨ ɯɭɠɟ ɦɟɬɚɧɚ ɜ 200 ɪɚɡ. 

3.4.1 Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ 
 

- ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ; 

- ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ; 

- ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɤɨɬɟɥɶɧɨɣ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɨɬ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 

ɤɨɬɥɨɜ ; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 0  (T=273Ʉ) 

Ɍɨɩɥɢɜɨɦ ɫɥɭɠɢɬ ɩɪɢɪɨɞɧɵɣ ɝɚɡ. 

- ɬɨɩɥɢɜɨ – ɩɪɢɪɨɞɧɵɣ ɝɚɡ: 

 

 

 

 

 

 

 

 

ɇɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɝɚɡɚ  

ɋɨɫɬɚɜ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ 

Ɍɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɩɪɢ  ɞɥɹ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ[18] 

 

 

 

(3.9) 

 

Ƚɞɟ m,n – ɱɢɫɥɚ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ ɜ ɯɢɦɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɬɨɩɥɢɜɚ. 

 



 

 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɪɢ  

- ɨɛɴɟɦ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ: 

 

 (3.10) 

 

 

 

- ɨɛɴɟɦ ɞɜɭɯɚɬɨɦɧɵɯ ɝɚɡɨɜ: 

 

 (3.10) 

 

 

 

- ɨɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ: 

 

 

 

(3.11) 

 

ɝɞɟ - ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɬɨɩɥɢɜɚ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɤ 1  ɫɭɯɨɝɨ ɝɚɡɚ. 

 

 

 



Ɉɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ: 

 

 (3.11) 

 

 

 

Ɋɚɫɱɟɬɧɵɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɫɠɢɝɚɧɢɢ 

ɬɨɩɥɢɜɚ ɡɚ ɨɞɧɭ ɫɟɤɭɧɞɭ: 

 

 
(3.12) 

 

Ƚɞɟ =433 Ʉ – ɬɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ. 

 

 

3.4.2 Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɜɵɛɪɨɫɨɜ ɢɡ ɞɵɦɨɜɨɣ ɬɪɭɛɵ 

Ⱦɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ: 

ȼ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɪɚɛɨɬɚɸɬ 4 ɤɨɬɥɚ ɦɨɳɧɨɫɬɶɸ 2 Ɇȼɬ ɤɚɠɞɵɣ. 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ 4 ɤɨɬɥɚ: 

 

 
(3.13) 

 

ɝɞɟ:   – ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɤɨɬɥɚ;  – ɄɉȾ ɤɨɬɥɚ. 

 

 

 



Ɉɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɪɚɛɨɬɟ ɜɫɟɯ ɤɨɬɥɨɜ: 

 

 (3.14) 

 

 

 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɤɢɫɥɨɜ ɚɡɨɬɚ: 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ 

ɝɚɡɚɦɢ: 

 

 (3.15) 

 

ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɬɟɩɟɧɢ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ 

ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ; 

ɝɞɟ:  – ɩɚɪɚɦɟɬɪ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɨɤɢɫɥɨɜ 

ɚɡɨɬɚ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ 1 ɆȾɠ ɬɟɩɥɨɬɵ, ɤɝ/ɆȾɠ, ɡɚɜɢɫɢɬ ɨɬ ɦɨɳɧɨɫɬɢ 

ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ; 

 – ɩɪɢɦɟɧɹɟɦɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ 

 

 

 

ɉȾɄ = 0,178 ɦɝ/  

3.4.3 Ɋɚɫɱɟɬ ɦɢɧɢɦɚɥɶɧɨɣ ɜɵɫɨɬɵ ɬɪɭɛɵ 

Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɟɞɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇ-369-74 [16], 

ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ ɦɢɧɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɬɪɭɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ  ɧɟ 

ɩɪɟɜɨɫɯɨɞɢɬ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɭɸ ɉȾɄ ɷɬɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɚɬɦɨɫɮɟɪɧɨɦ 

ɜɨɡɞɭɯɟ. 

 



 (3.16) 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɭɪɚɜɧɟɧɢɟɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ 

ɬɪɭɛɵ H, ɦ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ  ɪɚɜɧɨɟ ɉȾɄ, ɩɪɢ 

ɧɚɥɢɱɢɢ Zɬɪɭɛ ɨɞɢɧɚɤɨɜɨɣ ɜɵɫɨɬɵ ɢ ɜɵɛɪɨɫɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɝɚɡɨɜ ɛɨɥɶɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ( ), 

ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ: 

 

 

 

(3.17) 

 

ɝɞɟ:  – ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜ 

ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɝ/ɫ; 

 – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɝɚɡɨɜ ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ 

ɜɨɡɞɭɯɚ; 

 – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɫɪɟɡɟ (ɭɫɬɶɟ) ɬɪɭɛɵ, ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɫɟɢɜɚɸɳɢɟ ɫɜɨɣɫɬɜɚ 

ɚɬɦɨɫɮɟɪɵ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɨɩɪɟɞɟɥɹɟɬ 

ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɨɣ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ. Ⱦɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɢɦɟɫɟɣ ;  ɢ – 

ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɩɨɞɴɟɦ ɮɚɤɟɥɚ ɧɚɞ ɬɪɭɛɨɣ; 

 – ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ 

ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ. 

Ⱦɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ: 

Ɂɚɞɚɟɦɫɹ ɫɤɨɪɨɫɬɶɸ ɝɚɡɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɪɭɛɵ: 

 

 



 

Ⱦɢɚɦɟɬɪ ɬɪɭɛɵ: 

 

 
 

(3.18) 

 

 

 

ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɞɵɦɨɜɨɣ ɬɪɭɛɵ  ɬɨɝɞɚ ɫɤɨɪɨɫɬɶ 

ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɭɫɬɶɹ ɬɪɭɛɵ: 

 

 
 

(3.19) 

 

 

 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ, ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɩɚɪɚɦɟɬɪ 

, ɚ ɩɚɪɚɦɟɬɪ  

Ɂɚɞɚɟɦ ɜɵɫɨɬɭ ɬɪɭɛɵ   ɢ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

. 

 

 
(3.20) 

 

Ƚɞɟ  

 

 



 

 
 

(3.21) 

 

 

 

 
 

(3.22) 

 

 

, ɫɥɟɞɨɜɚɬɟɥɶɧɨ: . 

 

 

 

ɉɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɚɹ ɞɨɩɭɫɬɢɦɚɹ  ɜɵɫɨɬɚ ɬɪɭɛɵ 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɢɪɚɟɬɫɹ ɬɪɭɛɚ ɜɵɫɨɬɨɣ 25 ɦ ɢ ɞɢɚɦɟɬɪɨɦ ɭɫɬɶɹ 1 ɦ. 

 

 
 

(3.23) 

 

 

 

 

 



 

 

, ɫɥɟɞɨɜɚɬɟɥɶɧɨ: . 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ: 

 

 

 – ɪɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɜɟɪɧɨ. 

 

 
 

(3.24) 

 

 

 

Ɋɚɫɫɬɨɹɧɢɟ ɩɨ ɨɫɢ ɮɚɤɟɥɚ, ɧɚ ɤɨɬɨɪɨɦ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɭ 

ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɭɞɟɬ ɦɚɤɫɢɦɚɥɶɧɚ: 

 

 (3.25) 

 

ɝɞɟ: 

 

 (3.26) 

 

 

 

 

  



Ɂɚɤɥɸɱɟɧɢɟ 
 

1.ɉɪɨɢɡɜɟɥɢ ɩɟɪɟɯɨɞ ɧɚ ɝɚɡɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɡɚɦɟɧɨɣ ɤɨɬɥɨɜ Ʉȼ-

1Ɏɋ 2ɲɬ ɢ Ʉȼɪ-2.0 2-ɲɬ. ɧɚ ɤɨɬɥɵ ViessmannVitoplex 300 4ɲɬ. Ɉɛɳɚɹ 

ɦɨɳɧɨɫɬɶ ɤɨɬɥɨɜ ɫɨɫɬɚɜɢɥɚ 8 Ɇȼɬ, ɧɟɨɛɯɨɞɢɦɚɹ ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɤɨɬɥɨɜ 

ɪɚɜɧɚ 5,72 Ɇȼɬ. Ʉɨɬɟɥɶɧɚɹ ɦɨɳɧɟɟ ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

2. ɍɫɬɚɧɨɜɥɟɧɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 

ɝɨɪɟɥɤɢ WeishauptWM-GL20. ɋɟɬɟɜɨɣ ɧɚɫɨɫ ɐɇ 400-105ɛ, ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ 

ɧɚɫɨɫ WILO-VeroLine IPL100/165-2,2/4, ɩɨɞɩɢɬɨɱɧɵɣ ɧɚɫɨɫ Wilo-Jet FWJ-

204-EM/2. 

3. Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɤɨɬɥɨɜ ɛɭɞɟɬ ɩɪɢɦɢɧɹɬɫɹ ɫɢɫɬɟɦɚ Vitotronic 200 ɫ 

ɧɢɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

- Ɇɨɞɭɥɶ ɝɟɥɢɨɭɫɬɚɧɨɜɤɢ 

- ɋɦɟɫɢɬɟɥɶɧɵɣ ɦɨɞɭɥɶ 

-Divicon 

- VITOSOFT 300 

- ɋɢɫɬɟɦɚ ViessmannTeleControl 

ɋɨɡɞɚɧɢɟ ɫɟɬɢ ɭɩɪɚɜɥɟɧɢɹ ɱɟɪɟɡ DSL – ɪɨɭɬɟɪ. 

Ʉɨɬɥɵ ɨɛɨɪɭɞɨɜɚɧɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɝɚɡɨɜɵɦɢ ɝɨɪɟɥɤɚɦɢ  

WeishauptWM-GL20 ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬɭɤ. 

Ⱥɩɩɚɪɚɬɭɪɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɫɨɫɚɦɢ ɤɨɬɥɨɜɨɝɨ ɤɨɧɬɭɪɚ, ɩɨɞɩɢɬɨɱɧɵɦɢ 

ɧɚɫɨɫɚɦɢ, ɤɥɚɩɚɧɨɦ-ɨɬɫɟɤɚɬɟɥɟɦ ɝɚɡɚ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 

ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɨɛɳɟɤɨɬɥɟɶɧɨɦ ɳɢɬɟ. 

4. ɋɧɢɠɟɧɢɟ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɭɦɟɧɶɲɢɥɨɫɶ ɢɡ-

ɡɚ ɩɪɢɦɟɧɟɧɢɹ ɤɨɬɥɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɝɚɡɨɜɨɦ ɬɨɩɥɢɜɟ. 

ȼɵɛɪɚɧɚ ɜɵɫɨɬɚ ɬɪɭɛɵ 25ɦ ɢ ɞɢɚɦɟɬɪɨɦ ɭɫɬɶɹ 1ɦ. 

 

ɂɫɯɨɞɹ ɢɡ ɜɵɫɨɬɵ ɬɪɭɛɵ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɨɤɫɢɞɨɜ ɚɡɨɬɚ  
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