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Аɧɧɨɬɚɰиɹ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɬɟɩɥɨɜɵɟ, ɧɟɤɨɬɨɪɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɚɫɱɟɬɵ, ɚ 
ɬɚɤɠɟ ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɜɚɪɢɚɧɬɨɜ ɪɚɡɪɚɛɨɬɤɢ ɦɨɛɢɥɶɧɨɝɨ ɚɜɬɨɦɨ-
ɛɢɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ  ɪɚɛɨɬɵ ɜ ɪɚɣɨɧɚɯ ɋɟɜɟɪɚ, ɜ ɷɤɫɬɪɟɧɧɵɯ 
ɫɢɬɭɚɰɢɹɯ, ɜ ɡɨɧɚɯ, ɝɞɟ ɧɟɬ ɡɚɩɪɚɜɨɱɧɵɯ ɫɬɚɧɰɢɣ ɢ ɫɤɥɚɞɨɜ ȽɋɆ, ɫ ɭɫɬɚɧɨɜɤɨɣ ɞɥɹ 
ɩɢɬɚɧɢɹ ɤɚɪɛɸɪɚɬɨɪɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ ɨɛɪɚɳɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ.  Ȼɚɡɨ-
ɜɵɣ ɚɜɬɨɦɨɛɢɥɶ ɫ V-ɨɛɪɚɡɧɵɦ ɤɚɪɛɸɪɚɬɨɪɧɵɦ ɞɜɢɝɚɬɟɥɟɦ ɁɆɁ – 5233.10 ɦɨɳɧɨ-
ɫɬɶɸ 130 ɥ.ɫ. ɨɫɧɚɳɚɟɬɫɹ ɞɜɭɦɹ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚɦɢ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɰɟɧɬɪɨɜɤɢ), ɪɟ-
ɡɟɪɜɧɵɦ ɛɟɧɡɨɛɚɤɨɦ, ɥɟɛɟɞɤɨɣ, ɟɦɤɨɫɬɹɦɢ ɞɥɹ ɬɨɩɥɢɜɚ, ɛɟɧɡɨɩɢɥɨɣ ɢ ɪɭɱɧɵɦɢ ɩɢɥɚ-
ɦɢ, ɬɨɩɨɪɚɦɢ ɢ ɞɪɭɝɢɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ.  

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɛɚɡɨɜɵɣ ɚɜɬɨɦɨɛɢɥɶ, ɝɚɡɨɝɟɧɟɪɚɬɨɪɵ, ɜɢɞɵ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ, ɭɫɬ-
ɪɨɣɫɬɜɚ ɨɱɢɫɬɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɝɚɡɚ, ɝɟɧɟɪɚɬɨɪɧɵɣ ɝɚɡ, ɫɯɟɦɵ ɝɚɡɢɮɢɤɚɰɢɢ. 

 
ȼɜɟɞɟɧɢɟ: ȼ ɭɫɥɨɜɢɹɯ ɤɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, ɜ 

ɷɤɫɬɪɟɧɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɜ ɡɨɧɚɯ, ɝɞɟ ɧɟɬ ɡɚ-
ɩɪɚɜɨɱɧɵɯ ɫɬɚɧɰɢɣ ɢ ɫɤɥɚɞɨɜ ȽɋɆ, ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤ-
ɫɨɜ ɫ ɝɚɡɨɝɟɧɟɪɚɬɨɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ (ɨɛɪɚ-
ɳɟɧɧɨɝɨ ɢɥɢ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ) ɞɥɹ ɩɢɬɚɧɢɹ 
ɤɚɪɛɸɪɚɬɨɪɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɜɟɫɶɦɚ ɩɟɪɫɩɟɤ-
ɬɢɜɧɨ. Ɉɛ ɷɬɨɦ ɝɨɜɨɪɢɬ ɨɩɵɬ Ʉɚɧɚɞɵ ɢ ɄɇȾɊ.  
ɂɫɩɨɥɶɡɭɹ, ɧɚɩɪɢɦɟɪ, ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɝɨ 
ɲɚɫɫɢ ɜɧɟɞɨɪɨɠɧɵɟ ɚɜɬɨɦɨɛɢɥɢ ɢ ɝɚɡɨɝɟɧɟ-
ɪɚɬɨɪɵ ɩɪɹɦɨɝɨ ɢɥɢ ɨɛɪɚɬɧɨɝɨ ɞɟɣɫɬɜɢɹ, 
ɦɨɠɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɦɨɛɢɥɶ-
ɧɵɟ ɤɨɦɩɥɟɤɫɵ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɤɨɦɩɥɟɤɫɨɜ ɛɵɥ ɜɵɛɪɚɧ 
ɚɜɬɨɦɨɛɢɥɶ ɋɚɞɤɨ-Next ɫ 8-ɦɢ ɰɢɥɢɧɞɪɨɜɵɦ 
V-ɨɛɪɚɡɧɵɦ ɤɚɪɛɸɪɚɬɨɪɧɵɦ ɞɜɢɝɚɬɟɥɟɦ ɁɆɁ 
– 5233.10 ɦɨɳɧɨɫɬɶɸ 130 ɥ.ɫ. ɩɪɢ 3200 - 3400 
ɨɛ/ɦɢɧ, ɢɦɟɸɳɢɦ ɨɛɴɟɦ ɰɢɥɢɧɞɪɨɜ 4680 ɫɦ3

, 
ɫ ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ 314 ɇ.ɦ, ɩɪɢ 2000 

ɨɛ/ɦɢɧ.  Ⱦɜɢɝɚɬɟɥɶ ɞɟɲɟɜɵɣ, ɨɬɪɚɛɨɬɚɧɧɵɣ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɞɨɫɬɭɩɧɵɣ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ. 
ɉɪɨɫɬɨɣ ɢ ɧɟɩɪɢɯɨɬɥɢɜɵɣ, ɨɧ ɧɟɫɥɨɠɟɧ ɜ ɪɟ-
ɦɨɧɬɟ ɢ ɧɟ ɬɪɟɛɭɟɬ ɜɵɫɨɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ 
ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ, ɱɬɨ ɨɫɨɛɟɧɧɨ 
ɜɚɠɧɨ ɞɥɹ Ɋɨɫɫɢɢ, ɜ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɢɯ ɪɚɫ-
ɫɬɨɹɧɢɣ ɞɨ ɫɬɚɧɰɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ. Ⱦɨɫɬɭɩɧɨɫɬɶ ɪɟɦɨɧɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɲɢɪɨɤɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ 
ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ. 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɝɚɡɨɝɟɧɟɪɚ-
ɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɉɟɪɜɵɣ  ɤɨɦɩɥɟɤɫ  ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɫɧɚ-
ɫɬɢɬɶ ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɦ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ (ɪɢ-
ɫɭɧɨɤ 1ɚ), ɜɬɨɪɨɣ - ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɦ ɨɛɪɚɬɧɨ-
ɝɨ ɞɟɣɫɬɜɢɹ (ɪɢɫɭɧɨɤ 1ɛ), [1, 2]. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚ-
ɪɚɦɟɬɪɨɜ ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛ-
ɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 - Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɝɚɡɨɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 
 

ɉɚɪɚɦɟɬɪ Ⱥɜɬɨɦɨɛɢɥɶ ɋɚɞɤɨ-Next 
Ⱦɢɚɦɟɬɪ ɰɢɥɢɧɞɪɚ, D, ɦɦ 92 
ɏɨɞ ɩɨɪɲɧɹ, S, ɦɦ 88 
ɋɬɟɩɟɧɶ ɫɠɚɬɢɹ 7,6 
Kɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ, η 0,75 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, Ч ,ɨɛ / ɦɢɧ 3000 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ, α 0,99 
Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ, Lo 0,142 
ɍɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɫɥɨɹ, Л, ɦɦ, 30 
Ɍɟɦɩɟɪɚɬɭɪ ɤɢɫɥɨɪɨɞɧɨɣ ɡɨɧɵ , T 1200 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ, H, ɦɦ 260 
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ɋɯɟɦɵ ɝɚɡɢɮɢɤɚɰɢɢ ɜɵɛɪɚɧɵ ɫ ɭɱɟɬɨɦ ɬɨ-
ɝɨ, ɜ ɤɚɤɢɯ ɪɟɝɢɨɧɚɯ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɤɨɦɩɥɟɤɫɵ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɩɪɹɦɨɝɨ ɩɪɨɰɟɫɫɚ 
- ɩɪɨɫɬɨɬɚ ɢɫɩɨɥɧɟɧɢɹ [2, 3]. ɇɟɞɨɫɬɚɬɨɤ - 
ɛɨɥɶɲɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ ɢ ɫɦɨɥ; ɬɚɤɨɣ ɝɚɡ 
ɧɟɩɪɢɝɨɞɟɧ ɞɥɹ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɟɣ, ɚ ɨɱɢɫɬ-
ɤɚ ɬɪɟɛɭɟɬ ɫɥɨɠɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. Ⱦɚɧɧɵɣ ɧɟ-
ɞɨɫɬɚɬɨɤ ɦɨɠɧɨ ɭɫɬɪɚɧɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɛɟɫ-
ɫɦɨɥɶɧɨɟ ɨɱɢɳɟɧɧɨɟ ɬɨɩɥɢɜɨ: ɞɪɟɜɟɫɧɵɣ 
ɭɝɨɥɶ, ɞɪɨɜɚ ɧɟ ɯɜɨɣɧɵɯ ɩɨɪɨɞ, ɤɨɤɫ, ɩɨɥɭ-
ɤɨɤɫ, ɚɧɬɪɚɰɢɬ (ɬɚɛɥɢɰɚ 2), Д2, 3]. 

Ɉɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɜ 
ɨɛɪɚɳɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ ɧɢɯ 
ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɟɫɫɦɨɥɶ-
ɧɨɝɨ ɝɚɡɚ ɢɡ ɬɚɤɢɯ ɛɨɝɚɬɵɯ ɫɦɨɥɚɦɢ ɬɨɩɥɢɜ, 
ɤɚɤ ɞɪɨɜɚ ɯɜɨɣɧɵɯ ɩɨɪɨɞ, ɬɨɪɮ ɢ ɪɚɫɬɢɬɟɥɶ-
ɧɵɟ ɨɬɯɨɞɵ (ɬɚɛɥɢɰɚ 2), [4, 5, 6]. ȼ ɫɢɥɭ ɷɬɨɝɨ 
ɨɛɪɚɳɟɧɧɵɣ ɩɪɨɰɟɫɫ ɝɚɡɢɮɢɤɚɰɢɢ ɢ ɩɨɥɭɱɢɥ 
ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɫɢɥɨɜɵɯ ɝɚ-
ɡɨɝɟɧɟɪɚɬɨɪɚɯ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-
ɝɨ ɬɢɩɨɜ. 

ɉɪɢ ɩɪɹɦɨɦ ɩɪɨɰɟɫɫɟ ɝɚɡɢɮɢɤɚɰɢɢ ɜɨɡɞɭɯ 
ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɤɨɥɨɫɧɢɤɨɜɭɸ ɪɟɲɟɬɤɭ ɢ 
ɜɯɨɞɢɬ ɜ  ɤɢɫɥɨɪɨɞɧɭɸ ɡɨɧɭ (ɪɢɫɭɧɨɤ 1ɚ). 
ɉɪɨɰɟɫɫ ɝɨɪɟɧɢɹ ɭɝɥɟɪɨɞɚ ɩɪɨɬɟɤɚɟɬ ɫ ɜɵɞɟ-
ɥɟɧɢɟɦ ɬɟɩɥɚ, ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɫɥɨɟ 
ɩɨɜɵɲɚɟɬɫɹ ɞɨ 1200-1500

ɨɋ. ɉɨɬɨɤ ɝɚɡɨɜ ɢɡ 
ɤɢɫɥɨɪɨɞɧɨɣ ɡɨɧɵ, ɩɨɞɧɢɦɚɹɫɶ ɤ ɜɟɪɯɭ, ɧɚ-
ɝɪɟɜɚɟɬ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜɵɲɟ ɫɥɨɣ ɬɨɩɥɢɜɚ 
ɞɨ ɬɟɦɩɟɪɚɬɭɪ 900-1100 

ɨɋ. Ɂɞɟɫɶ ɭɝɥɟɤɢɫɥɨ-
ɬɚ ɜɫɬɭɩɚɟɬ ɜ ɫɨɟɞɢɧɟɧɢɟ ɫ ɪɚɫɤɚɥɟɧɧɵɦ ɭɝ-
ɥɟɪɨɞɨɦ ɢ ɱɚɫɬɢɱɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ 
ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ Д4, 5, 6, 7], 

ȼ ɝɚɡɨɝɟɧɟɪɚɬɨɪɟ ɨɛɪɚɳɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɜɨɡɞɭɯ ɩɨɞɚɟɬɫɹ ɜ ɫɪɟɞɧɸɸ ɱɚɫɬɶ ɫɥɨɹ ɬɨɩ-
ɥɢɜɚ (ɪɢɫɭɧɤɟ 1 ɛ), ɚ ɨɛɪɚɡɭɸɳɢɟɫɹ ɝɚɡɵ ɨɬ-
ɫɚɫɵɜɚɸɬɫɹ ɫɧɢɡɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɢɜɧɚɹ 
ɡɨɧɚ ɡɚɧɢɦɚɟɬ ɧɢɠɧɸɸ ɱɚɫɬɶ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ 
- ɨɬ ɦɟɫɬɚ ɩɨɞɜɨɞɚ ɜɨɡɞɭɯɚ ɞɨ ɤɨɥɨɫɧɢɤɨɜɨɣ 
ɪɟɲɟɬɤɢ, ɧɢɠɟ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɡɨɥɶɧɢɤ ɫ 
ɝɚɡɨɨɬɛɨɪɧɵɦ ɩɚɬɪɭɛɤɨɦ. 

 

                                  
 

Ɋɢɫ. 1. ɋɯɟɦɵ ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɜ: ɚ - ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ, ɛ – ɨɛɪɚɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
 
ȼ ɫɨɫɬɚɜ ɝɚɡɨɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 

ɜɯɨɞɹɬ (ɪɢɫɭɧɨɤ 2): ɟɦɤɨɫɬɢ 2, ɜ ɤɨɬɨɪɵɯ ɩɪɨ-
ɬɟɤɚɸɬ ɪɟɚɤɰɢɢ ɝɚɡɢɮɢɤɚɰɢɢ, ɨɱɢɫɬɢɬɟɥɢ-
ɨɯɥɚɞɢɬɟɥɢ 4, ɬɪɭɛɨɩɪɨɜɨɞɵ, ɛɥɨɤɢ ɬɨɧɤɨɣ 
ɨɱɢɫɬɤɢ 5, ɪɚɡɞɭɜɨɱɧɵɟ ɜɟɧɬɢɥɹɬɨɪɵ 7, ɨɯ-
ɥɚɞɢɬɟɥɢ - ɫɦɟɫɢɬɟɥɢ 8 ɢ ɞɪ. ɷɥɟɦɟɧɬɵ. 

Ɍɟɩɥɨɬɜɨɪɧɨɫɬɶ ɬɨɩɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ Ⱦ.ɂ. Ɇɟɧɞɟɥɟɟɜɚ [7]: 

 

         
)( SOHCQB  2630081 ,           (1) 

 
)()( WHSOHCQH  962630081 ,      (2) 

ɝɞɟ ɋ, ɇ, S, Ɉ – ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɯɢ-
ɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɜɥɚɝɢ W ɜ ɬɨɩɥɢɜɟ. 

Ƚɟɧɟɪɚɬɨɪɧɵɣ ɝɚɡ, ɩɨɥɭɱɚɸɳɢɣɫɹ ɜ ɡɨɧɟ 
ɝɚɡɢɮɢɤɚɰɢɢ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ ɛɥɚɝɨɞɚɪɹ ɜɡɚɢ-
ɦɨɞɟɣɫɬɜɢɸ ɭɝɥɟɪɨɞɚ ɬɨɩɥɢɜɚ ɫ ɤɢɫɥɨɪɨɞɨɦ 
ɜɨɡɞɭɯɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫ ɨɛɨɣ ɫɦɟɫɶ ɧɟɫɤɨɥɶ-
ɤɢɯ ɝɚɡɨɜ. ɗɬɢ ɝɚɡɵ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ 
ɩɪɨɬɟɤɚɧɢɹ ɪɹɞɚ ɪɟɚɤɰɢɣ. 

ɉɟɪɜɚɹ ɪɟɚɤɰɢɹ: 
 
ɋ + Ɉ2 = ɋɈ + Ɉ = ɋɈ2 + 97200 ɤɤɚɥ.   (3) 
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Ɍɟɩɥɨ, ɜɵɞɟɥɹɸɳɟɟɫɹ ɩɪɢ ɷɬɨɣ ɪɟɚɤɰɢɢ, 
ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɜɢɬɢɸ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɜ 
ɤɢɫɥɨɪɨɞɧɨɣ ɡɨɧɟ ɢ ɩɥɚɜɥɟɧɢɸ ɡɨɥɵ. ȼ ɷɬɢɯ 

ɫɥɭɱɚɹɯ ɞɨɛɚɜɤɚ ɜɨɞɹɧɨɝɨ ɩɚɪɚ W ɤ ɜɨɡɞɭɯɭ 
ɫɧɢɠɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɜɵɪɚɜɧɢɜɚɟɬ ɯɨɞ ɝɟ-
ɧɟɪɚɬɨɪɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

 

 
 

Ɋɢɫ. 2. ɋɯɟɦɚ ɝɚɡɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 1 - ɡɚɛɨɪ ɜɨɡɞɭɯɚ; 2 – ɝɚɡɨɝɟɧɟɪɚɬɨɪ; 
3 – ɜɵɯɨɞ ɝɚɡɚ;4 - ɛɥɨɤ ɨɱɢɫɬɢɬɟɥɟɣ-ɨɯɥɚɞɢɬɟɥɟɣ; 5 - ɫɥɢɜ ɤɨɧɞɟɧɫɚɬɚ; 

6 – ɛɥɨɤ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ; 7 – ɪɚɡɞɭɜɨɱɧɵɣ ɜɟɧɬɢɥɹɬɨɪ; 8 - ɨɬɫɬɨɣɧɢɤ ɝɚɡɚ; 
9 – ɫɦɟɫɢɬɟɥɶ; 10 - ɩɨɞɚɱɚ ɫɦɟɫɢ ɜ ɰɢɥɢɧɞɪ; 11 - ɡɚɛɨɪ ɜɨɡɞɭɯɚ 

*ɉɪɢɦɟɱɚɧɢɟ: 1 – ɬɨɩɥɢɜɨ ɫɦɨɥɢɫɬɨɟ; 2 – ɬɨɩɥɢɜɨ ɛɟɫɫɦɨɥɶɧɨɟ. 
 

 
ɋɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɜɵɪɚɠɚ-

ɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ: 
 

)( 101 CCK
dt

dC
       (4) 

 
ɝɞɟ ɋ0 – ɧɚɱɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨ-

ɪɨɞɚ; ɋ1 – ɤɢɫɥɨɪɨɞ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɣ ɜ ɬɟ-
ɱɟɧɢɟ  ɜɪɟɦɟɧɢ Э;  K1 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ 
ɪɟɚɤɰɢɢ. 

ȼɬɨɪɚɹ ɪɟɚɤɰɢɹ: 
 

ɋ + ɋɈ2 = 2ɋɈ – 42000 ɤɤɚɥ.        (5) 
 

ɗɬɚ ɪɟɚɤɰɢɹ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɜɨɫɫɬɚɧɨɜɢ-
ɬɟɥɶɧɨɣ ɡɨɧɵ ɢ ɨɬɪɚɠɚɟɬ ɩɪɨɰɟɫɫɵ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɹ ɭɝɥɟɤɢɫɥɨɬɵ ɜ ɨɤɢɫɶ ɭɝɥɟɪɨɞɚ. Ɋɟ-
ɚɤɰɢɹ ɷɧɞɨɬɟɪɦɢɱɧɚɹ ɢ ɢɞɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɨɛɴɟɦɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɢ ɭɦɟɧɶɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɛɭɞɭɬ ɫɩɨ-
ɫɨɛɫɬɜɨɜɚɬɶ ɭɜɟɥɢɱɟɧɢɸ ɜɵɯɨɞɚ ɋɈ. 

Ʉɨɧɫɬɚɧɬɚ ɪɚɜɧɨɜɟɫɢɹ ɪɟɚɤɰɢɢ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

                       k = (CO)
2 /(ɋɈ2).                (6) 

 
ɋɤɨɪɨɫɬɶ ɪɟɚɤɰɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɭɝɥɟɤɢ-

ɫɥɨɬɵ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɨɹɧɢɹ ɪɟɚɝɢɪɭɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɨɬ ɟɟ ɩɨɪɢɫɬɨɫɬɢ. 

ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɭɝɥɟɤɢɫɥɨɬɵ ɜ ɜɨɫɫɬɚ-
ɧɨɜɢɬɟɥɶɧɨɣ ɡɨɧɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɡɚɜɟɪ-
ɲɟɧɢɹ ɪɟɚɤɰɢɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɦɨɠɧɨ ɩɪɟɞ-
ɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɷɬɨɣ ɪɟɚɤɰɢɢ: 

 

  )
2

1
(1 x

m
mK

dt

dx 
     (7) 

ɝɞɟ б – ɫɨɞɟɪɠɚɧɢɟ ɋɈ ɜ ɝɚɡɟ ɩɨ ɢɫɬɟɱɟɧɢɸ 
ɜɪɟɦɟɧɢ Э; m - ɫɨɞɟɪɠɚɧɢɟ ɋɈ2 ɜ ɝɚɡɟ ɜ ɧɚɱɚ-
ɥɟ ɪɟɚɤɰɢɢ; Ʉ1 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɪɟɚɤ-
ɰɢɢ;  t - ɜɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɢ ɜ ɫɟɤ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ ɨɩ-
ɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɚɪɚɦɟɬɪɨɜ 
ɞɜɢɝɚɬɟɥɹ, ɞɥɹ ɩɢɬɚɧɢɹ ɤɨɬɨɪɨɝɨ ɨɧ ɪɚɫɫɱɢ-
ɬɵɜɚɟɬɫɹ. ȿɫɥɢ D ɢ S — ɞɢɚɦɟɬɪ ɢ ɯɨɞ ɩɨɪɲ-
ɧɹ, ɦ; I - ɱɢɫɥɨ ɰɢɥɢɧɞɪɨɜ; Ч - ɱɚɫɬɨɬɚ ɜɪɚɳɟ-
ɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ;  η  — ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɚɩɨɥɧɟɧɢɹ.  

Ɍɨɝɞɚ ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ Qɫɦ 
ɞɥɹ ɱɟɬɵɪɟɯɬɚɤɬɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫɨɫɬɚɜɢɬ:  

 

 
ɱɚɫɦɱɚɫ

ɦn
IS

D
Qɫɦ /, 33

2

731560
24




      (8) 

           ɢɥɢ aLQQQ ɝɚɡɝɚɡɫɦ 0             (9) 

 
ɝɞɟ Q ɝɚɡ - ɪɚɫɯɨɞ ɝɚɡɚ ɞɜɢɝɚɬɟɥɟɦ ɜ ɦ3 / 

ɱɚɫ; α — ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ;                        
L0 - ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɞɥɹ 
ɫɝɨɪɚɧɢɹ ɝɚɡɚ, ɦ3/ɦ3,  

 

33
240 14202250

21

1 ɦɦOCHHCOL /,])(,[ 
  
(10) 

 
ɂɡ ɜɵɪɚɠɟɧɢɣ 8, 9,10 ɩɨɥɭɱɢɦ: 
 

  часɦn
IS

D

La
Qгаз /27760

241

1 3
2

0







    (11) 
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Ɍɨɝɞɚ ɪɚɫɯɨɞ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɞɜɢɝɚɬɟ-
ɥɟɦ ɨɩɪɟɞɟɥɢɬɫɹ (ɩɪɢ ɜɵɯɨɞɟ ɫɭɯɨɝɨ ɝɚɡɚ ɜ 
ɫɪɟɞɧɟɦ 2,3 ɦ3 / ɤɝ) ɢɡ ɜɵɪɚɠɟɧɢɹ [3]: 

 
               G = Q ɝɚɡ / E =  120,43 ɤɝ/ɱɚɫ ,     (12) 

 

                       

.,21
100

120


eN

G
g                 (13) 

 
ɗɮɮɟɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ NО ɨɩ-

ɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ. Ʉɨ-
ɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ηЯ ɞɥɹ ɝɚɡɨɝɟɧɟɪɚ-
ɬɨɪɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 0,65 ɞɨ 
0,75. Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɞɟɬ 
ɦɟɧɟɟ ɪɚɫɱɟɬɧɨɝɨ, ɬɚɤ ɤɚɤ ɞɜɢɝɚɬɟɥɶ ɨɛɵɱɧɨ 
ɪɚɛɨɬɚɟɬ ɧɚ ɩɪɢɤɪɵɬɵɯ ɞɪɨɫɫɟɥɹɯ. Ⱦɥɹ ɩɨɥɭ-
ɱɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ ɧɟɨɛɯɨɞɢ-
ɦɨ ɜɜɨɞɢɬɶ ɩɨɩɪɚɜɤɭ ɧɚ ɫɬɟɩɟɧɶ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɦɨɳɧɨɫɬɢ.  

Ɉɫɧɨɜɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɤɚɦɟɪɵ ɝɚɡɢɮɢɤɚ-
ɰɢɢ ɹɜɥɹɸɬɫɹ ɟɟ ɜɵɫɨɬɚ ɢ ɞɢɚɦɟɬɪ. ȼɵɫɨɬɚ 
ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɢ ɞɨɫɬɚ-
ɬɨɱɧɭɸ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɬɨɥɳɢɧɭ 
ɫɥɨɹ ɬɨɩɥɢɜɚ, ɬ. ɟ. ɪɚɡɦɟɪ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɩɨ 

ɜɵɫɨɬɟ. Ⱦɢɚɦɟɬɪ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɬ ɜɨɡɦɨɠ-
ɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ            ɝɟɧɟɪɚɬɨɪɚ Д7Ж. 

ɉɪɨɮɟɫɫɨɪɨɦ ɇ.ɉ. ȼɨɡɧɟɫɟɧɫɤɢɦ [8] ɞɨɤɚ-
ɡɚɧɨ, ɱɬɨ ɪɟɚɤɰɢɢ ɝɚɡɢɮɢɤɚɰɢɢ ɩɪɨɬɟɤɚɸɬ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɬɨɩɥɢɜɚ. ȼɧɭɬɪɟɧɧɢɟ ɨɛɥɚɫɬɢ 
ɱɚɫɬɢɰ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɪɟɚɤɰɢɟɣ ɧɟ ɨɯɜɚɬɵ-
ɜɚɸɬɫɹ. ɉɨɷɬɨɦɭ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɨ-
ɰɟɫɫɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɧɟ ɨɛɴɟɦɭ ɫɥɨɹ, ɚ 
ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ.  ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ  ɪɟɤɨɦɟɧɞɭ-
ɟɬɫɹ ɡɚɜɚɥɢɜɚɬɶ, ɧɚɩɪɢɦɟɪ, ɱɭɪɨɱɤɢ ɞɥɢɧɨɣ 
ɞɨ 60 ɦɦ ɢ ɧɟɛɨɥɶɲɨɝɨ ɫɟɱɟɧɢɹ [8]. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɟɫɥɢ ɩɪɢ ɝɚɡɢɮɢɤɚɰɢɢ ɞɪɟɜɟɫɢɧɵ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɡɨɧɵ 1200 ɢ 850°ɋ - ɫɪɟɞ-
ɧɢɣ ɪɚɡɦɟɪ ɱɚɫɬɢɰ, ɭɝɥɹ, ɧɚɩɪɢɦɟɪ, 30 ɦɦ, ɬɨ 
ɜɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɛɭɞɟɬ 260 ɦɦ. Ɉɩɵɬ 
ɩɨɤɚɡɚɥ, ɱɬɨ ɞɥɹ ɝɚɡɢɮɢɤɚɰɢɢ ɤɭɫɤɨɜɨɝɨ ɬɨɪ-
ɮɚ ɢ ɬɨɪɮɹɧɨɝɨ ɤɨɤɫɚ ɜɵɫɨɬɚ ɚɤɬɢɜɧɵɯ ɡɨɧ 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ ɬɚɤɚɹ ɠɟ, ɤɚɤ ɞɥɹ ɞɪɟ-
ɜɟɫɧɨɝɨ ɭɝɥɹ. ȼɵɫɨɬɚ ɠɟ ɡɨɧɵ ɞɥɹ ɢɫɤɨɩɚɟ-
ɦɵɯ ɬɨɩɥɢɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɨɛɪɚɡɨ-
ɜɚɧɢɟɦ ɲɥɚɤɚ. ɉɪɢɛɥɢɡɢɬɟɥɶɧɨ ɦɨɠɧɨ ɩɪɢ-
ɧɹɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɜɟɥɢɱɟɧɢɹ ɩɨ ɫɪɚɜɧɟ-
ɧɢɢ ɫ ɪɚɡɦɟɪɚɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɤɬɢɜɧɵɯ 
ɡɨɧ ɞɪɟɜɟɫɧɨɝɨ ɭɝɥɹ: ɞɥɹ ɚɧɬɪɚɰɢɬɚ 1,8, ɞɥɹ 
ɛɭɪɨɝɨ ɭɝɥɹ ɢ ɦɧɨɝɨɡɨɥɶɧɨɝɨ  ɤɨɤɫɚ — 1,3. 

 
Ɍɚɛɥɢɰɚ 3 – ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ Д9] 

 
ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɱɚɫ-
ɬɢɰ ɬɨɩɥɢɜɚ ɜ ɚɤɬɢɜɧɨɣ 

ɡɨɧɟ, ɦɦ 

ɍɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɫɥɨɹ, ɫɦ2/ɫɦ3

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ ɦɦ ɩɪɢ ɫɪɟɞɧɢɯ ɬɟɦɩɟɪɚ-

ɬɭɪɚɯ ɡɨɧɵ ɝɨɪɟɧɢɹ / ɡɨɧɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
1500 / 1000

ɨɋ 1200 / 850
ɨɋ 

45 0,86 301 377 
50 0,77 336 422 
55 0,71 365 457 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ  ɨɩɪɟɞɟɥɹɟɬ ɜɵɫɨ-

ɬɭ ɤɚɦɟɪɵ ɝɚɡɢɮɢɤɚɰɢɢ (ɬɚɛɥɢɰɚ 3), ɚ ɞɢɚ-
ɦɟɬɪ ɤɚɦɟɪɵ ɝɚɡɢɮɢɤɚɰɢɢ D1 ɩɨɞɫɱɢɬɵɜɚɟɬ-
ɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

    
ɫɦ,550

600

120
1131131 

q

G
D

       

 (14) 

 
ɇɨ, ɬɚɤ ɤɚɤ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɨɞɧɨɝɨ ɝɚɡɨɝɟ-

ɧɟɪɚɬɨɪɧɨɝɨ ɤɨɬɥɚ, ɞɢɚɦɟɬɪɨɦ 600 ɦɦ, ɧɚ-
ɝɪɭɡɤɚ ɧɚ ɪɚɦɭ ɚɜɬɨɦɨɛɢɥɹ ɢ ɧɚ ɟɝɨ ɤɨɧɫɬɪɭɤ-
ɰɢɸ ɹɜɥɹɟɬɫɹ ɧɟ ɫɢɦɦɟɬɪɢɱɧɨɣ, ɢ ɰɟɧɬɪ ɬɹ-
ɠɟɫɬɢ ɫɦɟɳɚɟɬɫɹ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, 
ɚ ɷɬɨ ɜɟɞɟɬ ɤ ɧɟɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜ-
ɬɨɦɨɛɢɥɹ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨɛ ɭɫɬɚ-
ɧɨɜɤɟ ɞɜɭɯ ɤɨɬɥɨɜ ɞɢɚɦɟɬɪɨɦ 400 ɦɦ.  

 ɉɨ ɮɨɪɦɭɥɟ (14) - ɝɞɟ G - ɪɚɫɯɨɞ ɬɜɟɪɞɨ-
ɝɨ ɬɨɩɥɢɜɚ ɞɜɢɝɚɬɟɥɟɦ, ɤɝ/ɱɚɫ; q — ɧɚɩɪɹɠɟɧ-
ɧɨɫɬɶ ɝɨɪɟɧɢɹ, ɤɝ/ɦ2

 ɱɚɫ (ɞɥɹ ɞɪɟɜɟɫɧɵɯ ɱɭɪɨɤ 
q = 500 - 900 ɤɝ/ɦ2 ɱɚɫ; ɞɥɹ ɞɪɟɜɟɫɧɨɝɨ ɭɝɥɹ q 
= 200 - 500 ɤɝ/ɦ2

 ɱɚɫ; ɞɥɹ ɚɧɬɪɚɰɢɬɚ q = 200 - 
300 ɤɝ/ɦ2 ɱɚɫ). Ɍɨɝɞɚ ɞɥɹ ɞɪɟɜɟɫɧɨ-ɱɭɪɨɱɧɵɯ 

ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɜ D1/D2 = 1,6 - 2,3. Ɋɚɫɫɬɨɹɧɢɟ 
ɨɬ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɨɫɢ ɮɭɪɦ ɞɨ 
ɝɨɪɥɨɜɢɧɵ, ɞɥɹ ɨɛɵɱɧɵɯ ɞɪɟɜɟɫɧɨ- ɱɭɪɨɱɧɵɯ 
ɚɜɬɨɬɪɚɤɬɨɪɧɵɯ ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɢɧɢɦɚɟɬ-
ɫɹ ɨɬ 100 ɞɨ150 ɦɦ. ɑɢɫɥɨ ɢ ɪɚɡɦɟɪ ɮɭɪɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɪɚɜɧɨɦɟɪɧɨɝɨ ɨɯɜɚ-
ɬɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɞɭɬɶɟɦ ɢ ɩɪɢɧɹɬɨɣ ɫɤɨɪɨ-
ɫɬɶɸ ɜɯɨɞɚ ɜɨɡɞɭɯɚ. Ⱦɥɹ ɝɚɡɨɝɟɧɟɪɚɬɨɪɨɜ ɨɛ-
ɪɚɳɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɱɢɫɥɨ ɮɭɪɦ ɩɪɢɧɢɦɚɟɬ-
ɫɹ ɨɬ 5 ɞɨ 12. 

ɋɭɦɦɚɪɧɨɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɮɭɪɦ ɢɥɢ 
ɫɨɩɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ 
ɜɨɡɞɭɯɚ L'ɱɚɫ ɱɟɪɟɡ ɮɭɪɦɵ (ɫ ɩɨɩɪɚɜɤɨɣ ɧɚ 
ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɞɨɝɪɟɜɚ Э° C): 
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ɢ ɫɤɨɪɨɫɬɶ ɜɯɨɞɚ ɜɨɡɞɭɯɚ: 
v = 20 - 30 ɦ/ɫɟɤ, ɬɚɤ: 
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Ɉɛɴɟɦ ɛɭɧɤɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟ-
ɧɢɹ: 

 

   

3
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ɝɞɟ G — ɪɚɫɯɨɞ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɱɚɫ; г' — 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɧɚ ɨɞɧɨɣ 
ɡɚɝɪɭɡɤɟ; γ — ɧɚɫɵɩɧɨɣ ɜɟɫ ɬɨɩɥɢɜɚ, ɤɝ/ɦ3.  

Ⱦɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ ɪɚɜɟɧ: 
 

  
ɦɦd 1,19

10

673*277
14,0  ,        (18) 

 
ɝɞɟ Q'ɝɚɡ - ɪɚɫɯɨɞ ɝɚɡɚ ɩɪɢ 0°C ɢ 760 ɦɦ. ɪɬ. 
ɫɬ.; Э — ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ ɜ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ 
ɫɟɱɟɧɢɢ ɝɚɡɨɩɪɨɜɨɞɚ, °ɋ; Я1 — ɞɨɩɭɫɬɢɦɚɹ 
ɫɤɨɪɨɫɬɶ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ, ɪɚɜɧɚɹ 10-12 ɦ/ɫɟɤ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɟɧɵ 
ɩɚɪɚɦɟɬɪɵ  ɝɚɡɨɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ      
(ɬɚɛɥɢɰɚ 4). 

Ɍɚɛɥɢɰɚ 4 – ɉɚɪɚɦɟɬɪɵ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚ 
 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ Ɋɚɡɦɟɪɧɨɫɬɶ 
Ɋɚɫɯɨɞ ɝɚɡɚ 277 ɦ3/ɱɚɫ 

Ɋɚɫɯɨɞ ɞɪɨɜ ɧɚ 100 ɤɦ 120 ɤɝ 
Ⱦɢɚɦɟɬɪ ɤɚɦɟɪ 

ɝɚɡɢɮɢɤɚɰɢɢ 
                     Ⱦɜɟ ɩɨ 40 ɫɦ 

Ⱦɢɚɦɟɬɪ ɝɚɡɨɩɪɨɜɨɞɚ 19,1 ɦɦ 
Ɇɨɳɧɨɫɬɶ Ⱦȼɋ 96 (130) ɤȼɬ (ɥ.ɫ.) 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɧɚ ɨɞɧɨɣ 
ɡɚɝɪɭɡɤɟ ɩɪɢ 

ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ - 40 

ɤɦ/ɱɚɫ 

 
2 

 
ɱ 

 
 

ɋ ɭɱɟɬɨɦ ɪɚɫɱɟɬɨɜ ɢ ɪɟɤɨɦɟɧɞɚɰɢɣ [4, 9, 
10] ɩɪɟɞɥɚɝɚɸɬɫɹ ɩɪɨɟɤɬɵ ɦɨɛɢɥɶɧɵɯ ɤɨɦ-
ɩɥɟɤɫɨɜ ɫ ɝɚɡɨɝɟɧɟɪɚɬɨɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 
ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɳɟɧɧɨɝɨ ɩɪɨɰɟɫɫɨɜ ɝɚɡɢɮɢɤɚ-
ɰɢɢ. Ɉɛɳɚɹ  ɤɨɦɩɨɧɨɜɤɚ  ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 3. Ȼɚɡɨɜɵɣ ɚɜɬɨɦɨɛɢɥɶ ɨɫɧɚɳɚɟɬɫɹ 
ɞɜɭɦɹ ɝɚɡɨɝɟɧɟɪɚɬɨɪɚɦɢ 1 (ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ 
ɢɡ ɫɬɪɨɹ ɨɞɧɨɝɨ – ɜɬɨɪɨɣ ɦɨɠɟɬ ɛɵɬɶ ɪɟɡɟɪɜ-

ɧɵɦ), ɨɱɢɫɬɢɬɟɥɹɦɢ-ɨɯɥɚɞɢɬɟɥɹɦɢ 2, ɛɥɨɤɨɦ 
ɱɢɫɬɨɣ ɨɱɢɫɬɤɢ ɝɚɡɚ (ɪɚɫɩɨɥɨɠɟɧ ɦɟɠɞɭ ɝɚɡɨ-
ɝɟɧɟɪɚɬɨɪɚɦɢ, ɪɟɡɟɪɜɧɵɦ ɛɟɧɡɨɛɚɤɨɦ 3, ɥɟ-
ɛɟɞɤɨɣ, ɟɦɤɨɫɬɹɦɢ ɞɥɹ ɬɨɩɥɢɜɚ, ɛɟɧɡɨɩɢɥɨɣ 
ɢ ɪɭɱɧɵɦɢ ɩɢɥɚɦɢ, ɬɨɩɨɪɚɦɢ ɢ ɞɪɭɝɢɦɢ ɢɧɫɬ-
ɪɭɦɟɧɬɚɦɢ, ɡɚɩɚɫɧɨɟ ɤɨɥɟɫɨ. ȼɨɡɦɨɠɧɨ ɜ ɜɨ-
ɡɢɦɵɣ ɤɨɦɩɥɟɤɬ ɜɤɥɸɱɚɬɶ ɧɚɞɭɜɧɭɸ ɥɨɞɤɭ.

 

 
Ɋɢɫ. 3. Ʉɨɦɩɨɧɨɜɤɚ ɦɨɛɢɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɚ ɲɚɫɫɢ Ƚɚɡɨɧ - Next: 1 – ɝɚɡɨɝɟɧɟɪɚɬɨɪɵ;  

2 – ɛɚɬɚɪɟɹ ɨɯɥɚɞɢɬɟɥɟɣ - ɨɱɢɫɬɢɬɟɥɟɣ; 3 – ɪɟɡɟɪɜɧɵɣ ɬɨɩɥɢɜɧɵɣ ɛɚɤ 
 

Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  ɝɚɡɨɝɟɧɟɪɚɬɨ-

ɪɨɜ ɫ ɩɪɢɜɹɡɤɨɣ ɤ ɫɨɜɪɟɦɟɧɧɨɦɭ ɪɨɫɫɢɣɫɤɨɦɭ 
ɚɜɬɨɦɨɛɢɥɸ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ ɢ ɜɧɟɞɪɟɧɢɹ ɭɫɬɚɧɨɜɨɤ ɦɵ ɩɨɥɭ-
ɱɢɦ  ɦɨɛɢɥɶɧɵɟ  ɤɨɦɩɥɟɤɫɵ, ɤɨɬɨɪɵɟ ɨɬɜɟ-
ɱɚɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɨɫɧɚɳɟɧɢɹ, ɪɚɫɯɨɞɭ ɬɨɩ-

ɥɢɜɚ ɢ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɜ ɪɚɣ-
ɨɧɚɯ ɨɬɫɭɬɫɬɜɢɹ ȽɋɆ, ɫɤɥɚɞɨɜ ȽɋɆ, ɚɜɬɨɛɚɡ, 
ȺɌɉ. Ȼɚɡɨɜɨɟ ɲɚɫɫɢ ɚɜɬɨɦɨɛɢɥɟɣ ɨɛɟɫɩɟɱɢ-
ɜɚɟɬ ɯɨɪɨɲɭɸ ɩɪɨɯɨɞɢɦɨɫɬɶ ɩɨ ɝɪɭɧɬɨɜɵɦ 
ɞɨɪɨɝɚɦ, ɜ ɥɸɛɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ 
ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ. 
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DEVELOPMENT OF MOBILE COMPLEX WITH THE 

GAS GENERATOR 
 

I.A. Kozlov, V.V. Evstifeev,  
R.Sh. Aytykov, J.G. Ospanov 

 
Abstract. Presented heat, some engineering cal-

culations and planning decisions of one embodiment 
of a mobile automobile complex development, de-
signed to work in areas of the North, in emergency 
situations, in areas where there are no gas stations 
and fuel depots, with the installation of the carburettor 
engine power gas generator facing action . The base 
car with a V-carburetor engine ZMZ - 5233.10 130 hp 
is equipped with two gas generators (for centering), 
reserve fuel tank, winch, tanks for fuel, chainsaws and 
handsaws, axes and other tools. 
 

Keywords: the base car, gas generators, solid 
fuels, gas cleaning and cooling devices, producer gas, 
gasify. 
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ɍȾɄ 656.1 

 

ɂɋɋɅȿȾɈȼȺɇɂȿ ɉɈɄȺɁȺɌȿɅȿɃ ɊȺȻɈɌɕ 
ɈȻɓȿɋɌȼȿɇɇɈȽɈ ɌɊȺɇɋɉɈɊɌȺ Ƚ. ɈɆɋɄȺ 

 

ɋ.ȼ. ɋɨɪɨɤɢɧ, Ɇ.ȿ. Ʉɚɫɩɟɪ 
 ɋɢɛɢɪɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɚɹ ɚɤɚɞɟɦɢɹ (ɋɢɛȺȾɂ), Ɉɦɫɤ, Ɋɨɫɫɢɹ 

 
Аɧɧɨɬɚɰиɹ. ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɞɢɧɚɦɢɤɢ ɪɚɡɜɢɬɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ 

ɩɟɪɟɜɨɡɨɤ ɨɛɳɟɫɬɜɟɧɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɜ ɝɨɪɨɞɟ Ɉɦɫɤɟ. ȼ ɫɬɚɬɶɟ ɨɛɨɛɳɚɟɬɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢɣ ɨɩɵɬ ɩɟɪɟɜɨɡɨɤ ɝɨɪɨɞɫɤɢɦ ɨɛɳɟɫɬɜɟɧɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɜ Ɉɦɫɤɟ, ɧɚ-
ɱɢɧɚɹ ɫ 1970 ɝɨɞɚ ɢ ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. ȼ ɫɬɚɬɶɟ ɫɨɛɪɚɧɵ ɢ ɨɛɪɚɛɨɬɚɧɵ ɞɚɧɧɵɟ ɨ 
ɪɚɛɨɬɟ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɜ Ɉɦɫɤɟ, ɞɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɟɝɨ ɪɚɛɨɬɵ, ɩɨɤɚɡɚɧɚ ɞɢɧɚɦɢɤɚ ɞɥɹ ɬɚɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɤ ɨɛɴɟɦ ɩɟɪɟɜɨɡɨɤ, ɤɨɥɢɱɟ-
ɫɬɜɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɫɤɨɪɨɫɬɶ, ɢɧɬɟɪɜɚɥ ɞɜɢɠɟɧɢɹ ɢ ɞɪɭɝɢɯ 
ɩɨ ɝɨɞɚɦ,  ɜɢɞɚɦ ɬɪɚɧɫɩɨɪɬɚ, ɜ ɪɚɡɪɟɡɟ ɩɪɟɞɩɪɢɹɬɢɣ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɝɨɪɨɞɫɤɨɣ ɨɛɳɟɫɬɜɟɧɧɵɣ ɩɚɫɫɚɠɢɪɫɤɢɣ ɬɪɚɧɫɩɨɪɬ, ɨɛɴɟɦ ɩɟ-

ɪɟɜɨɡɨɤ, ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ, ɦɭɧɢɰɢɩɚɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ, ɤɨɦɦɟɪɱɟɫɤɢɣ 
ɬɪɚɧɫɩɨɪɬ. 

 
ȼɜɟɞɟɧɢɟ 
ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ 

ɩɟɪɟɜɨɡɨɤ ɝɨɪɨɞɫɤɢɦ ɨɛɳɟɫɬɜɟɧɧɵɦ ɬɪɚɧɫ-
ɩɨɪɬɨɦ ɜ Ɉɦɫɤɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɭɯɭɞɲɟɧɢɟɦ 
ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɬɪɚɧɫ-
ɩɨɪɬɚ ɢ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɥɢ ɱɚɫɬɧɨɝɨ ɤɚɩɢɬɚɥɚ 
ɜ ɞɚɧɧɨɣ ɨɬɪɚɫɥɢ. ȼ ɝɨɪɨɞɟ Ɉɦɫɤɟ ɨɤɨɥɨ ɞɜɭɯ 
ɬɪɟɬɟɣ ɜɫɟɯ ɦɚɪɲɪɭɬɨɜ ɝɨɪɨɞɚ 
ɨɛɫɥɭɠɢɜɚɸɬɫɹ ɩɟɪɟɜɨɡɱɢɤɚɦɢ 
ɧɟɦɭɧɢɰɢɩɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɚɪɲɪɭɬɧɨɣ  ɫɟɬɢ ɢ ɫɬɪɭɤɬɭɪɵ 
ɩɚɪɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɤɨɦɦɟɪɱɟɫɤɢɯ ɩɟ-
ɪɟɜɨɡɱɢɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɫɬɢɯɢɣɧɨ. ɂ ɯɨɬɹ ɭɫɤɨɪɟɧɧɨɟ ɪɚɡɜɢɬɢɟ ɱɚɫɬ-
ɧɨɝɨ ɤɚɩɢɬɚɥɚ ɫɨɤɪɚɳɚɟɬ ɜ ɰɟɥɨɦ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɜ ɛɸɞɠɟɬɧɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɢ ɞɚɧɧɨɣ 
ɨɬɪɚɫɥɢ, ɩɪɨɛɥɟɦɵ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɬɪɚɧɫ-
ɩɨɪɬɚ, ɩɪɢ ɷɬɨɦ, ɜɫɺ ɛɨɥɟɟ ɨɛɨɫɬɪɹɸɬɫɹ. Ⱦɥɹ 
ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɞɚɥɶɧɟɣɲɢɟ ɧɚɩɪɚɜ-

ɥɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɜ ɭɫɥɨɜɢɹɯ ɫɥɚɛɨɣ 
ɤɨɨɪɞɢɧɚɰɢɢ ɪɚɛɨɬɵ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɢ ɤɨɦ-
ɦɟɪɱɟɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɢɡ-
ɧɨɫɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ ɢ ɧɚɪɚɫɬɚɸɳɟɣ ɤɨɧɤɭɪɟɧɰɢɢ ɫɨ 
ɫɬɨɪɨɧɵ ɱɚɫɬɧɵɯ ɩɟɪɟɜɨɡɱɢɤɨɜ, ɰɟɥɟɫɨɨɛ-
ɪɚɡɧɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɢɧɚɦɢɤɭ ɪɚɡɜɢɬɢɹ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɜ 
ɝɨɪɨɞɟ. 

Ⱦɢɧɚɦɢɤɚ ɪɚɡɜɢɬɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɟ-
ɪɟɜɨɡɨɤ ɨɛɳɟɫɬɜɟɧɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɜ 
Ɉɦɫɤɟ 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤ-
ɬɟɪɢɡɭɸɳɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɳɟɫɬ-
ɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɹɜɥɹɟɬɫɹ ɨɛɴɺɦ ɩɟɪɟɜɨ-
ɡɨɤ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ 
ɝɨɞɨɜɨɝɨ ɨɛɴɺɦɚ ɩɟɪɟɜɨɡɨɤ ɨɛɳɟɫɬɜɟɧɧɵɦ 
ɩɚɫɫɚɠɢɪɫɤɢɦ ɬɪɚɧɫɩɨɪɬɨɦ ɜ Ɉɦɫɤɟ [1-8].  


