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Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɚ ɨɛɪɚɬɧɚɹ ɡɚɞɚɱɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɡɞɚɧɢɣ, ɜ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɧɚ 
ɜɫɟɯ ɭɱɚɫɬɤɚɯ ɫɟɬɢ ɫ ɢɡɜɟɫɬɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ, ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɫɟɬɶ 
ɜɟɧɬɢɥɹɬɨɪɚ ɫ ɡɚɞɚɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. ɉɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɱɟɪɟɡ 
ɩɨɫɬɪɨɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ 
ɡɚɞɚɱ ɩɨ ɞɚɧɧɨɦɭ ɦɟɬɨɞɭ. 

Кɥɸɱеɜые ɫɥɨɜɚ: ɜɟɧɬɢɥɹɰɢɹ, ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɨɛɪɚɬɧɚɹ ɡɚɞɚɱɚ, 
ɡɚɞɚɱɚ ɨ ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɢ. 
 

ȼɜɟɞɟɧɢɟ 
Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɢɫɬɟɦ 

ɜɟɧɬɢɥɹɰɢɢ ɡɞɚɧɢɣ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɩɨɞɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɟɱɟɧɢɣ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɚɧɚɥɨɜ 
(ɜɨɡɞɭɯɨɜɨɞɨɜ) ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 
ɬɪɟɛɭɟɦɨɝɨ ɜɨɡɞɭɯɨɨɛɦɟɧɚ ɩɨɦɟɳɟɧɢɣ. 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɫɱɟɬɚ ɹɜɥɹɸɬɫɹ 
ɪɚɫɯɨɞɵ ɭɞɚɥɹɟɦɨɝɨ ɥɢɛɨ ɩɪɢɬɨɱɧɨɝɨ 
ɜɨɡɞɭɯɚ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɦɟɳɟɧɢɹ ɢ ɫɯɟɦɚ 

ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ. ɉɨ ɬɪɟɛɭɟɦɵɦ 
ɪɚɫɯɨɞɚɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɛɨɪ ɫɟɱɟɧɢɣ 
ɜɨɡɞɭɯɨɜɨɞɨɜ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɭɦɦɚɪɧɵɟ 
ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɫɟɬɢ, ɩɪɨɜɨɞɢɬɫɹ ɩɨɞɛɨɪ 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɩɨ ɢɡɜɟɫɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 
Ɍɚɤɭɸ ɡɚɞɚɱɭ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ «ɩɪɹɦɨɣ». 
ɉɨɪɹɞɨɤ ɢ ɩɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ 
ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɵ ɢ ɞɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɜ 
ɪɹɞɟ ɪɚɛɨɬ Д1-5]. 
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Ɉɞɧɚɤɨ ɧɚ ɩɪɚɤɬɢɤɟ ɜɫɬɪɟɱɚɸɬɫɹ ɡɚɞɚɱɢ, 
ɩɪɢ ɤɨɬɨɪɵɯ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ  
ɫɟɱɟɧɢɹ ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜɟɧɬɢɥɹɬɨɪɨɜ. 
Ɉɩɪɟɞɟɥɹɟɦɵɦɢ ɹɜɥɹɸɬɫɹ ɜɟɥɢɱɢɧɵ 
ɪɚɫɯɨɞɨɜ ɜɨɡɞɭɯɚ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ 
ɫɟɬɢ. Ɍɚɤɭɸ ɡɚɞɚɱɭ ɧɚɡɵɜɚɸɬ «ɨɛɪɚɬɧɨɣ» 
ɡɚɞɚɱɟɣ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɢɥɢ 
ɡɚɞɚɱɟɣ ɨ ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɢ. 

 

ȼ ɤɚɱɟɫɬɜɟ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɝɨ ɩɪɢɦɟɪɚ 
ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɜɵɬɹɠɧɭɸ 
ɫɢɫɬɟɦɭ ɜɟɧɬɢɥɹɰɢɢ, ɭɞɚɥɹɸɳɭɸ ɜɨɡɞɭɯ ɢɡ 
ɞɜɭɯ ɩɨɦɟɳɟɧɢɣ (ɪɢɫ.1). ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɟɬɢ 
ɭɫɬɚɧɨɜɥɟɧ ɜɟɧɬɢɥɹɬɨɪ ɫ ɢɡɜɟɫɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. ɂɡɜɟɫɬɧɵ ɞɥɢɧɵ, ɞɢɚɦɟɬɪɵ 
ɢ ɚɛɫɨɥɸɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ (ɦɚɬɟɪɢɚɥ) 
ɜɨɡɞɭɯɨɜɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɢɬɶ 
ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɭɱɚɫɬɤɚɯ ɫɟɬɢ. 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ ɭɞɚɥɹɟɦɨɝɨ 
ɜɨɡɞɭɯɚ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɦɟɳɟɧɢɹ. 

 

 
 

Ɋɢɫ. 1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɞɜɭɯ ɩɨɦɟɳɟɧɢɣ 
 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ 
ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ: ɫɩɨɫɨɛ ɷɤɜɢɜɚɥɟɧɬɧɵɯ 
ɨɬɜɟɪɫɬɢɣ (ɢɥɢ ɫɨɩɟɥ) Ȼɥɟɫɫɚ, ɤɨɬɨɪɵɣ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɫɥɨɜɧɨɣ ɡɚɦɟɧɟ ɭɱɚɫɬɤɨɜ 
ɫɢɫɬɟɦɵ ɷɤɜɢɜɚɥɟɧɬɧɵɦɢ ɩɨ ɩɨɬɟɪɟ ɞɚɜɥɟɧɢɹ 
ɨɬɜɟɪɫɬɢɹɦɢ Д3-5]; ɫɩɨɫɨɛ ɩɟɪɟɦɟɳɟɧɢɹ 
ɟɞɢɧɢɰɵ ɨɛɴɟɦɚ, ɩɪɟɞɥɨɠɟɧɧɵɣ ɉ. ɇ. 
Ʉɚɦɟɧɟɜɵɦ Д3-5]; ɫɩɨɫɨɛ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 
ɩɪɟɞɥɨɠɟɧɧɵɣ ɋ. ȿ. Ȼɭɬɚɤɨɜɵɦ Д5Ж, ɤɨɬɨɪɵɣ 
ɜɩɨɫɥɟɞɫɬɜɢɢ ɛɵɥ ɪɚɡɜɢɬ ɇ. ɇ. Ɋɚɡɭɦɨɜɵɦ ɢ 
ɫɜɟɞɟɧ ɤ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ Д6Ж.  

Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɢɤɢ ɪɟɲɟɧɢɹ ɨɛɪɚɬɧɨɣ 
ɡɚɞɚɱɢ ɱɟɪɟɡ ɩɨɫɬɪɨɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɟɬɢ 

Ɋɟɲɟɧɢɟ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ ɩɨ 
ɩɪɟɞɥɚɝɚɟɦɨɦɭ ɦɟɬɨɞɭ ɨɫɧɨɜɚɧɨ ɧɚ 
ɩɨɥɨɠɟɧɢɹɯ «ɩɪɹɦɨɣ» ɡɚɞɚɱɢ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɜ ɪɚɛɨɬɚɯ Д3,7].  

ɋɨɝɥɚɫɧɨ «ɩɪɹɦɨɣ» ɡɚɞɚɱɟ ɪɚɫɯɨɞɵ 
ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɚɯ ɫɟɬɢ ɛɭɞɭɬ ɪɚɜɧɵ 
ɬɪɟɛɭɟɦɵɦ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɨɬ ɤɚɠɞɨɣ ɬɨɱɤɢ ɜɯɨɞɚ (ɜɵɯɨɞɚ) ɜɨɡɞɭɯɚ ɜ 
ɫɟɬɶ ɞɨ ɜɟɧɬɢɥɹɬɨɪɚ ɛɭɞɭɬ ɨɞɢɧɚɤɨɜɵɦɢ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɞɚɧɧɨɦ ɭɫɥɨɜɢɢ, 
ɩɪɢɧɹɬɨ, ɱɬɨ ɨɧɨ ɛɭɞɟɬ ɫɩɪɚɜɟɞɥɢɜɨ ɢ ɩɪɢ 

ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɟ, ɬɚɤ ɤɚɤ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ 
ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ ɷɬɢ ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɜɧɵ, ɢɡ ɱɟɝɨ 
ɫɥɟɞɭɟɬ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɟɬɢ ɞɥɹ ɤɚɠɞɨɝɨ 
ɫɥɭɱɚɹ ɫɨɜɩɚɞɚɟɬ (ɨɞɧɚ ɢ ɬɚ ɠɟ ɤɪɢɜɚɹ ɧɚ 
ɝɪɚɮɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ (ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɲɚɝɨɦ) 
ɡɚɞɚɜɚɹɫɶ ɪɚɫɯɨɞɨɦ ɜɨɡɞɭɯɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ 
ɜɟɧɬɢɥɹɬɨɪɨɦ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɭɦɦɚɪɧɵɟ 
ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɫɟɬɢ.  

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɬɨɱɤɨɣ ɩɟɪɟɫɟɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɟɬɢ ɢ 
ɜɟɧɬɢɥɹɬɨɪɚ [8-11Ж, ɨɞɧɚɤɨ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɚɹ 
ɫɟɬɶ, ɧɚ ɤɨɬɨɪɭɸ ɪɚɛɨɬɚɟɬ ɜɟɧɬɢɥɹɬɨɪ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɥɢɧɟɣɧɵɣ 
ɭɱɚɫɬɨɤ ɫɟɬɢ, ɧɟ ɢɦɟɸɳɢɣ ɨɬɜɟɬɜɥɟɧɢɣ 
(ɬɪɨɣɧɢɤɢ, ɤɪɟɫɬɨɜɢɧɵ), ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɩɪɨɳɚɟɬ ɪɚɫɱɟɬɵ. Ɋɟɲɟɧɢɟ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ 
ɞɥɹ ɪɚɡɜɟɬɜɥɟɧɧɵɯ ɫɟɬɟɣ ɜ ɢɡɜɟɫɬɧɵɯ 
ɪɚɛɨɬɚɯ ɨɬɫɭɬɫɬɜɭɸɬ.  

Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɫɭɦɦɚɪɧɵɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɪɚɡɜɟɬɜɥɟɧɧɵɯ ɫɟɬɟɣ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ, ɚ ɢɦɟɧɧɨ ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ (ɬɪɨɣɧɢɤɚɯ 
ɢ ɤɪɟɫɬɨɜɢɧɚɯ). ɇɟɨɞɧɨɡɧɚɱɧɨɫɬɶ ɪɟɲɟɧɢɹ 
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ɡɚɞɚɱɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɨɣɧɢɤɚɯ 
(ɤɪɟɫɬɨɜɢɧɚɯ), ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɜɚɬɶɫɹ ɧɚ ɧɢɯ 
ɪɚɫɯɨɞɚɦɢ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɹɜɥɹɸɬɫɹ ɧɟɢɡɜɟɫɬɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ. 

Ⱦɚɧɧɭɸ ɩɪɨɛɥɟɦɭ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɟɲɚɬɶ 
ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 
(ɢɬɟɪɚɰɢɣ): ɢɡɧɚɱɚɥɶɧɨ ɡɚɞɚɜɚɹɫɶ 
ɫɭɦɦɚɪɧɵɦ ɪɚɫɯɨɞɨɦ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɡɚɞɚɸɬɫɹ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ, 
ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɩɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ 
ɪɚɫɯɨɞɨɜ ɜɨɡɞɭɯɚ ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɛɭɞɭɬ ɪɚɜɧɵ. 
ɉɨɥɭɱɟɧɧɵɟ ɜɟɥɢɱɢɧɵ ɢ ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ 
ɢɫɤɨɦɵɦɢ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ, ɩɪɢ ɡɚɞɚɧɢɢ ɪɚɡɥɢɱɧɵɯ 
ɜɟɥɢɱɢɧ ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ 
ɩɨɞɚɜɚɟɦɨɝɨ ɜɟɧɬɢɥɹɬɨɪɨɦ, ɞɥɹ ɤɚɠɞɨɝɨ 
ɫɥɭɱɚɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ ɢ ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ ɜ ɫɟɬɢ, ɩɨɫɥɟ ɱɟɝɨ ɫɬɪɨɢɬɫɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɟɬɢ. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɫɬɪɨɟɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɟɬɢ, ɧɚ ɤɨɬɨɪɭɸ ɧɚɤɥɚɞɵɜɚɟɬɫɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɟɧɬɢɥɹɬɨɪɚ. ɉɨɫɥɟ 
ɧɚɥɨɠɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɪɚɛɨɱɚɹ ɬɨɱɤɚ (ɪɟɠɢɦ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ) ɢ 
ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɫɟ ɭɱɚɫɬɤɢ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɟɬɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɥɨɠɧɵɯ 
ɧɨɦɨɝɪɚɦɦ ɢ ɪɟɲɟɧɢɢ ɫɢɫɬɟɦ ɧɟɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɚ ɫɥɟɞɭɸɳɚɹ: 
1) ɨɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɚɪɧɵɯ ɩɨɬɟɪɶ 

ɞɚɜɥɟɧɢɹ ɨɬ ɤɚɠɞɨɣ ɬɨɱɤɢ ɜɯɨɞɚ (ɜɵɯɨɞɚ) 
ɜɨɡɞɭɯɚ ɜ ɫɟɬɶ ɞɨ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɡɚɞɚɧɢɢ 
ɪɚɡɥɢɱɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɡɞɭɯɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ 
ɜɟɧɬɢɥɹɬɨɪɨɦ; 

2) ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜɨɡɞɭɯɚ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɹɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɫɨɛɥɸɞɚɟɬɫɹ 
ɭɫɥɨɜɢɟ ɪɚɜɟɧɫɬɜɚ ɫɭɦɦɚɪɧɵɯ ɩɨɬɟɪɶ 
ɞɚɜɥɟɧɢɹ ɨɬ ɤɚɠɞɨɣ ɬɨɱɤɢ ɜɯɨɞɚ (ɜɵɯɨɞɚ) 
ɜɨɡɞɭɯɚ ɜ ɫɟɬɶ ɞɨ ɜɟɧɬɢɥɹɬɨɪɚ (ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɩɨɬɨɤɨɜ ɜɨɡɞɭɯɚ ɜ ɫɟɬɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɪɚɫɯɨɞɚɯ); 

3) ɩɨɫɬɪɨɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɩɨ 
ɩɨɥɭɱɟɧɧɵɦ ɜɟɥɢɱɢɧɚɦ ɪɚɫɯɨɞɨɜ ɜɨɡɞɭɯɚ ɢ 
ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ; 

4) ɧɚɥɨɠɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɚ 
ɧɚ ɩɨɥɭɱɟɧɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɟɬɢ; 

5) ɭɫɬɚɧɨɜɥɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɜɟɧɬɢɥɹɬɨɪɚ (ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɟɧɬɢɥɹɬɨɪɚ), ɬɨ ɟɫɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ 
ɜɨɡɞɭɯɚ, ɭɞɚɥɹɟɦɨɝɨ (ɩɨɞɚɜɚɟɦɨɝɨ) 
ɜɟɧɬɢɥɹɬɨɪɨɦ; 

6) ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜɨɡɞɭɯɚ ɜɨ ɜɫɟɯ 
ɬɨɱɤɚɯ ɫɟɬɢ ɞɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ. 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ ɱɟɪɟɡ ɩɨɫɬɪɨɟɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɧɚ ɩɪɨɫɬɟɣɲɟɦ ɩɪɢɦɟɪɟ. 

Ɋɚɫɱɟɬɚɦɢ ɨɩɪɟɞɟɥɟɧɵ ɫɭɦɦɚɪɧɵɟ 
ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ Δp ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɹɯ ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ LɋɍɆɆ, 
ɭɞɚɥɹɟɦɨɝɨ ɜɟɧɬɢɥɹɬɨɪɨɦ (ɬɚɛɥ. 1) ɢ ɪɚɫɯɨɞɵ 
ɜɨɡɞɭɯɚ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ L1 ɢ L2. ɉɨ 
ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ LɋɍɆɆ ɢ Δp ɩɨɫɬɪɨɟɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɟɬɢ (ɪɢɫ. 2.2). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɫɟɬɶ  
ɜɟɧɬɢɥɹɬɨɪɚ Vents ȼɄɈ 100, ɫɭɦɦɚɪɧɨ ɛɭɞɟɬ 
ɭɞɚɥɹɬɶɫɹ 92,6 ɦ3/ɱ ɜɨɡɞɭɯɚ ɩɪɢ ɞɚɜɥɟɧɢɢ Δp 

= 5,72 ɉɚ (ɪɢɫ. 2.2, ɬɨɱɤɚ Ⱥ), ɢɡ ɤɨɬɨɪɵɯ 36,9 
ɦ3/ɱ ɛɭɞɟɬ ɭɞɚɥɹɬɶɫɹ ɢɡ ɩɟɪɜɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɚ 55,7 ɦ3/ɱ ɢɡ ɜɬɨɪɨɝɨ  

Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ 
ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɦɨɠɧɨ ɛɵɫɬɪɨ 
ɨɩɪɟɞɟɥɢɬɶ ɪɟɠɢɦ ɪɚɛɨɬɵ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ 
ɜɟɧɬɢɥɹɬɨɪɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɜ ɞɚɧɧɭɸ 
ɬɨɱɤɭ ɫɟɬɢ (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɡɚɦɟɧɟ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɜɵɛɪɚɧɧɨɝɨ (ɪɚɫɱɟɬɧɨɝɨ) 
ɜɟɧɬɢɥɹɬɨɪɚ ɧɚ ɜɟɧɬɢɥɹɬɨɪ ɫ ɞɪɭɝɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ). ȼ ɢɬɨɝɟ ɧɟ ɬɪɟɛɭɟɬɫɹ 
ɩɨɜɬɨɪɹɬɶ ɪɚɫɱɟɬ, ɚ ɞɨɫɬɚɬɨɱɧɨ ɧɚɥɨɠɢɬɶ 
ɧɨɜɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜɟɧɬɢɥɹɬɨɪɚ ɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɟɬɢ. 

ɇɚɩɪɢɦɟɪ, ɡɚɦɟɧɢɦ ɜɟɧɬɢɥɹɬɨɪ Vents 
ȼɄɈ 100 ɧɚ Vents ȼɄɈ 100 ɉɪɟɫɫ (ɪɢɫ. 2.2). 
Ɋɟɠɢɦ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ ɛɭɞɟɬ 
ɨɩɪɟɞɟɥɹɬɶɫɹ ɬɨɱɤɨɣ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɭɠɟ 
ɩɨɫɬɪɨɟɧɧɨɣ ɪɚɧɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɟɬɢ ɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɧɨɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɫɟɬɶ 
ɜɟɧɬɢɥɹɬɨɪɚ Vents ȼɄɈ 100 ɉɪɟɫɫ  ɫɭɦɦɚɪɧɨ 
ɛɭɞɟɬ ɭɞɚɥɹɬɶɫɹ 101,7 ɦ3/ɱ ɜɨɡɞɭɯɚ ɩɪɢ 
ɞɚɜɥɟɧɢɢ Δp = 6,81 ɉɚ (ɪɢɫ. 2.2, ɬɨɱɤɚ Ȼ), ɢɡ 
ɤɨɬɨɪɵɯ 40,6 ɦ3/ɱ ɛɭɞɟɬ ɭɞɚɥɹɬɶɫɹ ɢɡ ɩɟɪɜɨɝɨ 
ɩɨɦɟɳɟɧɢɹ, ɚ 61,1 ɦ3/ɱ ɢɡ ɜɬɨɪɨɝɨ (ɬɚɛɥ. 1). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɜɵɲɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɨ ɩɨɞɨɛɪɚɬɶ 
ɬɪɟɛɭɟɦɵɣ ɜɟɧɬɢɥɹɬɨɪ, ɞɥɹ ɟɝɨ ɭɫɬɚɧɨɜɤɢ ɜ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɟɬɶ ɫ ɢɡɜɟɫɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ.
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Ɋɢɫ. 2.1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ 
ɜɟɧɬɢɥɹɰɢɢ ɞɜɭɯ ɩɨɦɟɳɟɧɢɣ 

4 

d = 100 ɦɦ 

2 

5 1 

L1 L2 

LɋɍɆɆ 

ȼɟɧɬɢɥɹɬɨɪ 

3 ɦ 2 ɦ 

0,
5 

ɦ
 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ 
ɜɟɧɬɢɥɹɰɢɢ ɞɜɭɯ ɩɨɦɟɳɟɧɢɣ 

LɋɍɆɆ, ɦ3/ɱ L1, ɦ3/ɱ L2, ɦ3/ɱ ∆p, ɉɚ 

0,0 0,0 0,0 0,00 

10,0 3,8 6,2 0,10 

20,0 7,7 12,3 0,35 

30,0 11,6 18,4 0,73 

40,0 15,6 24,4 1,22 

50,0 19,6 30,4 1,84 

60,0 23,6 36,4 2,57 

70,0 27,7 42,3 3,41 

80,0 31,7 48,3 4,37 

90,0 35,8 54,2 5,43 

92,6 36,9 55,7 5,72 

100,0 39,9 60,1 6,60 

101,7 40,6 61,1 6,81 

110,0 44,0 66,0 7,87 

120,0 48,0 72,0 9,25 

 

p, ɉɚ 

L, ɦ3/ɱ 

51 

Ɋɢɫ. 2.2. Ʉ ɪɚɫɱɟɬɭ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ  
ɜɟɧɬɢɥɹɰɢɢ 2-ɯ ɩɨɦɟɳɟɧɢɣ 

0 92,6 

37 

Vents ȼɄɈ 100 ɉɪɟɫɫ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɫɟɬɢ 

Ȼ 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɚ 
 
1. ɋɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɨɬ ɬ. 1 ɞɨ ɬ. 4 

ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɜɧɵ ɫɭɦɦɚɪɧɵɦ ɩɨɬɟɪɹɦ 
ɞɚɜɥɟɧɢɹ ɨɬ ɬ. 5 ɞɨ ɬ. 4: 

 
                         Δp1–2–3–4 = Δp5–3–4 = Δp. 
 
2. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɭɦɦɚɪɧɨɝɨ 

ɪɚɫɯɨɞɚ LɋɍɆɆ ɢ ɫɭɦɦɚɪɧɵɦ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ 
Δp (ɬɚɛ. 1)  ɫɬɪɨɢɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɟɬɢ (ɪɢɫ 
2.2). 

 
3. Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɟɬɢ ɢ 

ɜɟɧɬɢɥɹɬɨɪɚ  ɩɨɤɚɡɵɜɚɟɬ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɜɟɧɬɢɥɹɬɨɪɚ: 

Vents 100:  LɋɍɆɆ = 92,6 ɦ3/ɱ; Δp = 5,72 ɉɚ (ɪɢɫ 
2.2, ɬɨɱɤɚ Ⱥ); 

Vents 100 ɉɪɟɫɫ: LɋɍɆɆ = 101,7 ɦ3/ɱ; Δp = 6,81 
ɉɚ (ɪɢɫ 2.2, ɬɨɱɤɚ Ȼ). 

 
4. ɉɪɢ ɞɚɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ 

ɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ, ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɹɯ ɪɚɜɧɵ:  

Vents 100: L1 = 36,9 ɦ3
/ɱ, L2 = 55,7 ɦ3

/ɱ; 
Vents 100 ɉɪɟɫɫ: L1 = 40,6 ɦ3/ɱ, L2 = 61,1 ɦ3/ɱ. 
 

Ⱥ 

101,7 

5,65 

6,84 

Vents ȼɄɈ 100 

3 

 
 

Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɞɜɭɯ ɩɨɦɟɳɟɧɢɣ 
 

ɇɟɫɤɨɥɶɤɨ ɫɥɨɠɧɟɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɨ 
ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɢ ɜ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ 
ɬɪɟɯ ɢ ɛɨɥɟɟ ɩɨɦɟɳɟɧɢɣ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɭɱɚɫɬɤɨɜ, ɧɚ 
ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɭɜɹɡɵɜɚɬɶ ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ, ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɢɦɵɯ 
ɢɬɟɪɚɰɢɣ.  

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɲɟɧɢɟ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ ɧɚ 
ɩɪɢɦɟɪɟ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɟɬɢ, ɜ ɤɨɬɨɪɨɣ 
ɜɨɡɞɭɯ ɭɞɚɥɹɟɬɫɹ ɢɡ ɱɟɬɵɪɟɯ ɩɨɦɟɳɟɧɢɣ 
(ɪɢɫ. 3). Ⱦɥɹ ɩɨɛɭɠɞɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɬɨɱɤɟ 5 

ɭɫɬɚɧɨɜɥɟɧ ɜɟɧɬɢɥɹɬɨɪ ɫ ɢɡɜɟɫɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. 

Ɋɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɫ ɭɜɹɡɤɢ 
ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɵɯ ɨɬ ɜɟɧɬɢɥɹɬɨɪɚ 
ɭɱɚɫɬɤɨɜ. ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɭɜɹɡɵɜɚɸɬɫɹ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ 
ɭɱɚɫɬɤɚɯ 1–2 ɢ 6–2, ɩɨɫɥɟ ɱɟɝɨ ɭɜɹɡɵɜɚɸɬɫɹ 
ɩɨɬɟɪɢ ɧɚ ɭɱɚɫɬɤɚɯ 1–2–3, 6–2–3 ɢ 7–3. 
Ɂɚɤɚɧɱɢɜɚɟɬɫɹ ɭɜɹɡɤɚ ɪɚɜɟɧɫɬɜɨɦ ɩɨɬɟɪɶ 
ɞɚɜɥɟɧɢɣ ɭɱɚɫɬɤɨɜ 1–2–3–4–5, 6–2–3–4–5, 7–
3–4–5 ɢ 8–4–5. 

 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫ. 3. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɱɟɬɵɪɟɯ ɩɨɦɟɳɟɧɢɣ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɞɚɱɢ ɨ 
ɩɨɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɢ ɜ ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ 

ɱɟɬɵɪɟɯ ɩɨɦɟɳɟɧɢɣ ɩɨ ɞɚɧɧɨɦɭ ɦɟɬɨɞɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.  

ɉɨɦɟɳɟɧɢɟ 2 ɉɨɦɟɳɟɧɢɟ 3 

3 

7 6 

L2 L3 

5 4 

8 

L4 

LɋɍɆɆ 

ɉɨɦɟɳɟɧɢɟ 4 ɉɨɦɟɳɟɧɢɟ 1 

1 

L1 

2 

ȼɨɡɞɭɯɨɜɨɞ ȼɟɧɬɢɥɹɬɨɪ 
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Ɋɢɫ. 4.1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɱɟɬɵɪɟɯ ɩɨɦɟɳɟɧɢɣ 

Ɍɚɛɥɢɰɚ 2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ 
ɜɟɧɬɢɥɹɰɢɢ ɱɟɬɵɪɟɯ ɩɨɦɟɳɟɧɢɣ 

LɋɍɆɆ, 
ɦ3/ɱ 

L1, 
ɦ3/ɱ 

L2, 
ɦ3/ɱ 

L3, 
ɦ3/ɱ 

L4, 
ɦ3/ɱ 

∆p, ɉɚ 

0,0 0,0 0,0 0,0 0,0 0,000 

10,0 0,5 0,9 2,4 6,2 0,099 

20,0 1,1 1,9 4,8 12,2 0,344 

30,0 1,7 2,9 7,3 18,2 0,716 

40,0 2,3 3,9 9,8 24,1 1,208 

50,0 2,9 4,9 12,2 30,0 1,815 

60,0 3,5 5,9 14,7 35,9 2,533 

70,0 4,2 6,9 17,1 41,7 3,360 

80,0 4,8 8,0 19,6 47,9 4,295 

90,0 5,5 9,0 22,1 53,4 5,337 

92,8 5,7 9,3 22,8 55,0 5,644 

100,0 6,2 10,0 24,5 59,3 6,484 

101,8 6,3 10,2 25,0 60,3 6,706 

110,0 6,8 11,1 27,0 65,1 7,736 

120,0 7,5 12,1 29,5 70,9 9,091 

 

Ɋɢɫ. 4.2. Ʉ ɪɚɫɱɟɬɭ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ 
ɜɟɧɬɢɥɹɰɢɢ 4-ɯ ɩɨɦɟɳɟɧɢɣ 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɚ 
 
1. ɋɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɭɱɚɫɬɤɚ 1 – 5 ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɜɧɵ ɫɭɦɦɚɪɧɵɦ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ 

ɧɚ ɭɱɚɫɬɤɚɯ  6 – 5, 7 – 5 ɢ 8 – 5: 
 
Δp1–2–3–4–5 = Δp6–2–3–4–5 = Δp7–3–4–5 = Δp8–4–5 = Δp. 
 
2. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ LɋɍɆɆ ɢ ɫɭɦɦɚɪɧɵɦ ɩɨɬɟɪɹɦ ɞɚɜɥɟɧɢɹ ɫɟɬɢ Δp 

(ɬɚɛɥ. 2) ɫɬɪɨɢɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɟɬɢ (ɪɢɫ. 4.2). 
 
3. Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɚ ɩɨɤɚɡɵɜɚɟɬ ɪɟɠɢɦ 

ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ: 
Vents 100:  LɋɍɆɆ = 92,8 ɦ3/ɱ; Δp = 5,64 ɉɚ (ɪɢɫ. 4.2, ɬɨɱɤɚ Ⱥ); 
Vents 100 ɉɪɟɫɫ: LɋɍɆɆ = 101,8 ɦ3/ɱ; Δp = 6,71 ɉɚ (ɪɢɫ 4.2, ɬɨɱɤɚ Ȼ). 
 
4. ɉɪɢ ɞɚɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ, ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɧɚ 

ɨɬɜɟɬɜɥɟɧɢɹɯ ɪɚɜɧɵ:  
Vents 100: L1 = 5,7 ɦ3/ɱ, L2 = 9,3 ɦ3/ɱ, L3 = 22,8 ɦ3/ɱ, L4 = 55,0 ɦ3/ɱ; 
Vents 100 ɉɪɟɫɫ: L1 = 6,3 ɦ3/ɱ, L2 = 10,2 ɦ3/ɱ, L3 = 25,0 ɦ3/ɱ, L4 = 60,3 ɦ3/ɱ. 
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d = 100ɦɦ 

ȼɟɧɬɢɥɹɬɨɪ 
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L, ɦ3/ɱ 
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0 92,8 

37 

Vents ȼɄɈ 100 ɉɪɟɫɫ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɫɟɬɢ 

Ȼ 

Ⱥ 

101,8 

5,64 

6,71 

Vents ȼɄɈ 100 

 

Ɋɢɫ. 4. ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɱɟɬɵɪɟɯ ɩɨɦɟɳɟɧɢɣ 
 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɢɦɟɪɚ ɨɩɪɟɞɟɥɟɧɵ 
ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ Δp ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɡɞɭɯɚ LɋɍɆɆ ɭɞɚɥɹɟɦɨɝɨ ɜɟɧɬɢɥɹɬɨɪɨɦ 
(ɬɚɛɥ. 2) ɢ ɪɚɫɯɨɞɵ ɜɨɡɞɭɯɚ ɧɚ ɨɬɜɟɬɜɥɟɧɢɹɯ 
L1, L2, L3 ɢ L4. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ 
LɋɍɆɆ ɢ Δp ɩɨɫɬɪɨɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɟɬɢ 
(ɪɢɫ. 4.2). 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɩɨɤɚɡɵɜɚɟɬ, 
ɱɬɨ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɫɟɬɶ ɜɟɧɬɢɥɹɬɨɪɚ Vents 
ȼɄɈ 100 ɫɭɦɦɚɪɧɨ ɛɭɞɟɬ ɭɞɚɥɹɬɶɫɹ 92,8 ɦ3/ɱ 
ɜɨɡɞɭɯɚ ɩɪɢ ɞɚɜɥɟɧɢɢ Δp = 5,64 ɉɚ (ɪɢɫ. 4.2, 
ɬɨɱɤɚ Ⱥ), ɢɡ ɤɨɬɨɪɵɯ 5,7 ɦ3/ɱ ɛɭɞɟɬ ɭɞɚɥɹɬɶɫɹ 
ɢɡ ɩɟɪɜɨɝɨ ɩɨɦɟɳɟɧɢɹ, 9,3 ɦ3/ɱ – ɢɡ ɜɬɨɪɨɝɨ,  
22,8 ɦ3/ɱ – ɢɡ ɬɪɟɬɶɟɝɨ ɢ 55,0 ɦ3/ɱ – ɢɡ 
ɱɟɬɜɟɪɬɨɝɨ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɫɟɬɶ ɜɟɧɬɢɥɹɬɨɪɚ Vents 
ȼɄɈ 100 ɉɪɟɫɫ ɫɭɦɦɚɪɧɨ ɛɭɞɟɬ ɭɞɚɥɹɬɶɫɹ 
101,8 ɦ3/ɱ ɜɨɡɞɭɯɚ ɩɪɢ ɞɚɜɥɟɧɢɢ Δp = 6,71 ɉɚ 
(ɪɢɫ. 4.2, ɬɨɱɤɚ Ȼ), ɢɡ ɤɨɬɨɪɵɯ 6,3 ɦ3/ɱ ɛɭɞɟɬ 

ɭɞɚɥɹɬɶɫɹ ɢɡ ɩɟɪɜɨɝɨ ɩɨɦɟɳɟɧɢɹ, 10,2 ɦ3/ɱ – 
ɢɡ ɜɬɨɪɨɝɨ, 25,0 ɦ3/ɱ – ɢɡ ɬɪɟɬɶɟɝɨ ɢ 60,3 ɦ3/ɱ 
– ɢɡ ɱɟɬɜɟɪɬɨɝɨ. 

Ɋɚɫɱɟɬ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ 
ɩɪɢ ɛɨɥɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ ɩɨɦɟɳɟɧɢɣ 
ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. 

Ɇɟɬɨɞ ɪɟɲɟɧɢɹ ɨɛɪɚɬɧɨɣ ɡɚɞɚɱɢ ɱɟɪɟɡ 
ɩɨɫɬɪɨɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɫɨɛɵɣ ɢɧɬɟɪɟɫ ɜ ɫɥɭɱɚɹɯ, 
ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɭɸ ɬɨɱɤɭ 
ɞɥɹ ɜɟɧɬɢɥɹɬɨɪɚ ɫ ɫɟɞɥɨɨɛɪɚɡɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ.  

ȼɟɧɬɢɥɹɬɨɪ c ɫɟɞɥɨɨɛɪɚɡɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ (ɪɢɫ. 5) ɩɪɢ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ 
ɞɚɜɥɟɧɢɢ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶ ɪɚɡɥɢɱɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ L1, L2, L3. ɉɨɫɬɪɨɟɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɜ 
ɤɚɤɨɦ ɢɦɟɧɧɨ ɪɟɠɢɦɟ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɞɚɧɧɵɣ 
ɜɟɧɬɢɥɹɬɨɪ (ɪɢɫ. 5, ɬɨɱɤɚ Ⱥ). 
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Ɋɢɫ. 5. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ 

ɫ ɫɟɞɥɨɨɛɪɚɡɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 
 

ȼɵɜɨɞɵ 
1. ɉɪɟɞɥɚɝɚɟɦɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ 

ɨɛɪɚɬɧɭɸ ɡɚɞɚɱɭ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɜ 
ɫɢɫɬɟɦɚɯ ɜɟɧɬɢɥɹɰɢɢ ɡɞɚɧɢɣ ɪɚɡɥɢɱɧɨɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ. 

2. Ɇɟɬɨɞ ɧɟ ɬɪɟɛɭɟɬ ɩɟɪɟɪɚɫɱɟɬɚ ɫɢɫɬɟɦ 
ɜɟɧɬɢɥɹɰɢɢ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɫɟɬɶ ɜɟɧɬɢɥɹɬɨɪɚ 
ɫ ɞɪɭɝɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɜɵɩɨɥɧɢɬɶ ɛɵɫɬɪɵɣ ɩɨɞɛɨɪ ɜɟɧɬɢɥɹɬɨɪɚ. 

3. ɉɨɫɬɪɨɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɬɢ ɩɨ 
ɩɪɟɞɥɚɝɚɟɦɨɦɭ ɦɟɬɨɞɭ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɬɨɪɚ ɫ ɫɟɞɥɨɨɛɪɚɡɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. 
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THE SOLUTION OF THE RETURN PROBLEM 
OF AERODYNAMIC CALCULATION OF SYSTEMS 

OF VENTILATION OF BUILDINGS THROUGH 
CREATION OF THE CHARACTERISTIC  

OF THE NETWORK 
 

V. D. Galdin, M A. Krivoshein 
 

Abstract. In article the return problem of 
aerodynamic calculation of systems of ventilation of 
buildings in which it is necessary to define air 
expenses on all sites of a network with the known 
geometrical sizes, at installation in a fan network with 
the set characteristic is considered. The method of the 
solution of a task through creation of the characteristic 
of a network is offered and examples of the solution of 
specific objectives by this method are presented. 

 

Keywords: ventilation, aerodynamic calculation, 
the return task, a task about a potokoraspredeleniye. 
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Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɚɹ 
ɦɨɞɟɥɶ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɫ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɬ ɤɥɚɫɫɚ ɛɟɬɨɧɚ ɧɟ 
ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɹ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ. Ɋɚɡɪɚɛɨɬɚɧɚ ɜɟɪɨɹɬɧɨɫɬɧɚɹ 
ɦɨɞɟɥɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɟɝɨ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɞɧɨɪɨɞɧɨɫɬɢ ɛɟɬɨɧɚ. Ɋɟɚɥɢɡɚɰɢɹ ɷɬɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɫɬɢɦɭɥɨɦ ɩɨɜɵɲɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ.  

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ, ɩɪɢɡɦɟɧɧɚɹ 
ɩɪɨɱɧɨɫɬɶ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɪɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ, ɫɢɫɬɟɦɧɵɣ 
ɩɨɞɯɨɞ.   
  

ȼɜɟɞɟɧɢɟ 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɡɚɜɢɫɢɬ 

ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ. Ɏɚɤɬɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ 
ɛɟɬɨɧɚ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ 
ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɩɪɢɧɹɬɨɣ 
ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ. 
ɋɭɳɟɫɬɜɭɸɳɚɹ ɦɨɞɟɥɶ ɩɪɢɡɦɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ ɫ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɬ 
ɤɥɚɫɫɚ ɛɟɬɨɧɚ ɧɟ ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɹ 
ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ. Ɉɩɵɬɧɵɯ 
ɞɚɧɧɵɯ ɛɵɜɚɟɬ ɫɨɜɟɪɲɟɧɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɞɥɹ ɨɰɟɧɤɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɱɧɨɫɬɢ ɤɚɤ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ 
ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɪɚɫɱɟɬɨɜ. ɋɟɪɶɟɡɧɵɦ 
ɩɪɟɩɹɬɫɬɜɢɟɦ ɞɥɹ ɩɟɪɟɯɨɞɚ ɤ ɜɟɪɨɹɬɧɨɫɬɧɵɦ 
ɦɟɬɨɞɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ 
ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜ ɜɢɞɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɩɵɬɧɵɯ 
ɨɛɪɚɡɰɚɯ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɪɨɱɧɨɫɬɧɵɯ 

ɫɜɨɣɫɬɜ (ɨɞɧɨɪɨɞɧɨɫɬɢ). ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ, 
ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɢɫɬɟɦɧɨɝɨ 
ɩɨɞɯɨɞɚ.      

Ɇɨɞɟɥɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ  
Ɉɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɨɱɧɨɫɬɢ ɧɚ 

ɫɠɚɬɢɟ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ 
(ɧɨɪɦɚɬɢɜɧɚɹ ɤɭɛɢɤɨɜɚɹ ɩɪɨɱɧɨɫɬɶ Rn ɜ Ɇɉɚ), 
ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɱɧɨɫɬɢ 
ɫɬɚɧɞɚɪɬɧɵɯ ɤɭɛɨɜ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,95 ɢ 
ɨɞɧɨɪɨɞɧɨɫɬɶɸ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ ɨɛɵɱɧɨ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ vb = 
0,135 [1].   

ȼ ɪɚɫɱɟɬɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɟɞɟɥɶɧɵɦ 
ɫɨɫɬɨɹɧɢɹɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ 
Rbn ɢɥɢ Rb ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɭɩɩɵ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɨɬ 
ɧɨɪɦɚɬɢɜɧɨɣ ɩɪɨɱɧɨɫɬɢ ɤɭɛɨɜ ɤ ɧɨɪɦɚɬɢɜɧɨɣ 
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