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Ⱥɧɧɨɬɚɰɢɹ. ɋɨɩɨɫɬɚɜɥɟɧɵ ɞɜɚ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ CX ɩɨ ɡɚɦɟɞɥɟɧɢɸ ɜɵɛɟɝɚ – ɢɡɜɟɫɬɧɵɣ ɢ ɩɪɟɞɥɨɠɟɧɧɵɣ ɚɜɬɨɪɚɦɢ. Ʉɪɢɬɟɪɢɣ ɨɰɟɧɤɢ – 

ɨɬɧɨɲɟɧɢɟ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɩɨ ɜɵɛɟɝɭ CX ɤ ɨɛɴɹɜɥɟɧɧɨɦɭ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. ɇɨɜɵɣ ɦɟɬɨɞ ɧɟɫɤɨ-
ɥɶɤɨ ɬɨɱɧɟɟ ɢ ɧɟ ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɫɤɨɪɨɫɬɢ. ɉɨɥɭɱɟɧɧɵɟ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɹ ɨɰɟ-
ɧɤɢ 1,16…1,20 ɧɚɦɧɨɝɨ ɜɵɲɟ, ɱɟɦ ɩɪɢɜɨɞɢɦɵɟ ɜ ɥɢɬɟɪɚɬɭɪɟ 1,05…1,10. 
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Ⱥɧɨɬɚɰɿɹ. Ɂɿɫɬɚɜɥɟɧɨ ɞɜɚ ɦɟɬɨɞɢ ɪɨɡɪɚɯɭɧɤɭ ɤɨɟɮɿɰɿɽɧɬɚ ɚɟɪɨɞɢɧɚɦɿɱɧɨɝɨ ɨɩɨɪɭ CX ɡɚ ɜɩɨɜɿ-
ɥɶɧɟɧɧɹɦ ɜɢɛɿɝɭ – ɜɿɞɨɦɢɣ ɿ ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɚɜɬɨɪɚɦɢ. Ʉɪɢɬɟɪɿɣ ɨɰɿɧɤɢ – ɜɿɞɧɨɲɟɧɧɹ ɪɨɡɪɚɯɨ-
ɜɚɧɨɝɨ ɡɚ ɜɢɛɿɝɨɦ CX ɞɨ ɨɝɨɥɨɲɟɧɨɝɨ ɜɢɝɨɬɨɜɥɸɜɚɱɟɦ. ɇɨɜɢɣ ɦɟɬɨɞ ɬɪɨɯɢ ɬɨɱɧɿɲɟ ɣ ɧɟ ɦɚɽ 
ɨɛɦɟɠɟɧɶ ɭ ɲɜɢɞɤɨɫɬɿ. Ɉɬɪɢɦɚɧɿ ɫɟɪɟɞɧɿ ɡɧɚɱɟɧɧɹ ɤɪɢɬɟɪɿɸ ɨɰɿɧɤɢ 1,16...1,20 ɧɚɛɚɝɚɬɨ ɜɢɳɟ, 
ɧɿɠ ɩɪɢɜɨɞɹɬɶ ɭ ɥɿɬɟɪɚɬɭɪɿ 1,05...1,10. 
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ɧɟɧɧɹ ɜɢɛɿɝɭ. 

 

DETERMINATION OF AIR RESISTANCE ACCORDING TO VEHICLE’S  

RUNNING-DOWN 
 

E. Rabinovich, Candidate of Technical Science, V. Volkov, Professor, Doctor of  

Technical Science, E. Belogurov, postgraduat, master, A. Radayev, student, KhNAHU 
 

Abstract. Two methods of calculating the vehicle’s drag coefficient CX according to the road dece-

leration value, according to the road decleration value known and suggested by the authors, are com-

pared. Evaluation criteria – the ratio of the calculated CX to the declared by the manufacturer. The 

new method is somewhat more accurate and has no speed limit. The obtained average evaluation  

criterion 1,16...1,20 is much higher than cited in the literature of 1,05...1,10. 
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ȼɜɟɞɟɧɢɟ 
 

ɉɪɨɲɟɞɲɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɩɨɫɥɟ ɩɨɞɩɢɫɚɧɢɹ 
Ʉɢɨɬɫɤɨɝɨ ɩɪɨɬɨɤɨɥɚ ɨɡɧɚɦɟɧɨɜɚɥɨɫɶ ɞɥɹ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɦɢɪɚ ɢɧɬɟɧɫɢɜɧɨɣ ɛɨɪɶɛɨɣ 

ɡɚ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɚ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ. ɇɚ-
ɩɪɚɜɥɟɧɢɹ ɩɨɢɫɤɨɜ – ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢ-

ɥɨɜɵɯ ɚɝɪɟɝɚɬɨɜ, ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɝɢɛɪɢɞɧɵɯ ɩɪɢɜɨɞɨɜ, ɫɧɢɠɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ ɤɚɱɟɧɢɸ ɲɢɧ, ɭɥɭɱɲɟɧɢɟ ɚɷɪɨɞɢɧɚɦɢɱɟ-
ɫɤɢɯ ɫɜɨɣɫɬɜ ɚɜɬɨɦɨɛɢɥɹ. ɉɨɫɥɟɞɧɟɟ ɞɨɫɬɢ-

ɝɚɟɬɫɹ ɲɢɪɨɤɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɷɪɨɞɢɧɚ-
ɦɢɱɟɫɤɢɯ ɬɪɭɛ ɩɪɢ ɞɨɜɨɞɤɟ ɮɨɪɦ 

ɚɜɬɨɦɨɛɢɥɹ, ɤɨɦɩɶɸɬɟɪɧɵɦ ɦɨɞɟɥɢɪɨɜɚɧɢ-
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ɟɦ, ɦɚɫɫɨɜɵɦ ɩɪɢɦɟɧɟɧɢɟɦ ɳɢɬɨɜ-ɨɛɬɟɤɚ-
ɬɟɥɟɣ ɧɚ ɞɧɢɳɟ ɚɜɬɨɦɨɛɢɥɹ. ȿɫɥɢ, ɧɚɩɪɢɦɟɪ, 
ɞɜɚɞɰɚɬɶ ɥɟɬ ɧɚɡɚɞ ɥɟɝɤɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ 

ɢɦɟɥɢ CX ɜ ɫɪɟɞɧɟɦ 0,31–0,33, ɬɨ ɫɟɣɱɚɫ ɫɪɟ-
ɞɧɢɟ ɡɧɚɱɟɧɢɹ ɭɦɟɧɶɲɢɥɢɫɶ ɞɨ 0,27–0,29 ɢ 

ɜɫɟ ɛɨɥɶɲɟ ɩɨɹɜɥɹɟɬɫɹ ɧɨɜɵɯ ɦɨɞɟɥɟɣ ɫ ɨɛɴ-

ɹɜɥɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 0,25–0,26. ɗɬɢ ɡɧɚɱɟ-
ɧɢɹ ɩɨɥɭɱɚɸɬ ɩɪɨɞɭɜɤɨɣ ɜ ɚɷɪɨɞɢɧɚɦɢɱɟɫ-
ɤɢɯ ɬɪɭɛɚɯ. ɇɚ ɞɨɪɨɝɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɜɨɡɞɭɯɚ ɛɨɥɶɲɟ ɧɚ 5–10% [1] – ɜ ɨɫɧɨɜɧɨɦ 

ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɜ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɬɪɭɛɟ ɦɚɲɢ-

ɧɚ ɫɬɨɢɬ ɧɚ ɩɨɥɭ ɢ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɩɨɱɬɢ ɧɟ 
ɩɪɢɧɢɤɚɟɬ ɩɨɞ ɞɧɢɳɟ. ȼɫɬɪɟɱɚɸɬɫɹ, ɨɞɧɚɤɨ, 
ɢ ɛɨɥɟɟ ɡɚɦɟɬɧɵɟ ɪɚɫɯɨɠɞɟɧɢɹ, ɧɚɩɪɢɦɟɪ 

13–15%.  

 

Ⱦɥɹ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɩɪɚɤɬɢɱɟɫ-
ɤɢɟ ɪɚɫɱɟɬɵ, ɧɚɩɪɢɦɟɪ, ɨɛɨɫɧɨɜɵɜɚɸɳɢɯ 
ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ, ɠɟɥɚɬɟɥɶɧɨ ɢɦɟɬɶ 
ɛɨɥɟɟ ɧɚɞɟɠɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ.  
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ɇɚ ɞɨɪɨɝɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɦɟɬɨ-
ɞɨɦ ɜɵɛɟɝɚ [2]. ȼɵɩɨɥɧɹɸɬ ɫɜɨɛɨɞɧɵɣ ɜɵɛɟɝ 
ɚɜɬɨɦɨɛɢɥɹ ɦɚɫɫɨɣ m ɢ ɥɨɛɨɜɨɣ ɩɥɨɳɚɞɶɸ F, 

ɢɡɦɟɪɹɸɬ ɡɚɦɟɞɥɟɧɢɹ j1 ɢ j2 ɩɪɢ ɜɵɫɨɤɨɣ v1 ɢ 

ɧɢɡɤɨɣ ɫɤɨɪɨɫɬɢ v2 (ɜ ɤɦ/ɱ), ɩɨ ɧɢɦ ɜɵɱɢɫ-
ɥɹɸɬ ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩ-

ɪɨɬɢɜɥɟɧɢɹ CX ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɦɦɚɪɧɨɝɨ 
ɞɨɪɨɠɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ȥ:  
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Ɇɟɬɨɞ ɪɟɤɨɦɟɧɞɨɜɚɧ ɞɥɹ ɫɤɨɪɨɫɬɟɣ ɞɨ 100 

ɤɦ/ɱ, ɩɪɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɟ ɤɚɱɟɧɢɸ ɩɨɫɬɨɹɧɧɵɦ. Ɇɵ ɩɪɟɞɥɨɠɢɥɢ 

ɜɜɟɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬ ɨɠɢɞɚɟɦɨɝɨ ɢɡɦɟɧɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟ-
ɧɶɲɟɣ ɫɤɨɪɨɫɬɢ ɤ ɛɨɥɶɲɟɣ KV [3], ɚ ɬɚɤɠɟ 
ɭɱɢɬɵɜɚɬɶ ɪɟɚɥɶɧɭɸ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ ȡ ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ ȕ; ɜ 
ɮɨɪɦɭɥɚɯ (2) ɫɤɨɪɨɫɬɶ ɜ ɦ/ɫ, ɡɚɦɟɞɥɟɧɢɟ ɜ 
ɦ/ɫ2: 
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ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɪɚɫɲɢɪɢɬɶ ɞɢɚɩɚɡɨɧ ɫɤɨɪɨɫ-
ɬɟɣ ɢɫɩɵɬɚɧɢɣ ɡɚ 100 ɤɦ/ɱ. Ⱦɚɥɟɟ ɛɵɥɢ ɩɪɟɞ-

ɥɨɠɟɧɵ ɩɪɢɟɦɵ ɪɚɫɱɟɬɚ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ 
ɩɭɬɢ ɜɵɛɟɝɚ [3], ɱɬɨ ɞɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨ-
ɥɶɡɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɢɝɨɧɧɵɯ ɢɫɩɵɬɚɧɢɣ, 

ɩɪɨɜɨɞɢɦɵɯ ɷɤɫɩɟɪɬɚɦɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɠɭ-

ɪɧɚɥɨɜ. ɀɭɪɧɚɥ «Ɂɚ ɪɭɥɟɦ» ɩɭɛɥɢɤɭɟɬ ɡɧɚ-
ɱɟɧɢɹ ɩɭɬɢ ɜɵɛɟɝɚ ɨɬ 120 ɞɨ  
50 ɤɦ/ɱ ɢ ɨɬ 50 ɤɦ/ɱ ɞɨ ɨɫɬɚɧɨɜɤɢ. ȼ «Ⱥɜɬɨ-
ɪɟɜɸ» ɩɪɢɜɨɞɹɬɫɹ ɩɭɬɢ ɜɵɛɟɝɚ ɨɬ 160 ɞɨ 
80 ɤɦ/ɱ, ɨɬ 130 ɞɨ 80 ɢ ɨɬ 50 ɞɨ ɨɫɬɚɧɨɜɤɢ.  

 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

Ɂɚɞɚɱɚ ɞɚɧɧɨɣ ɫɬɚɬɶɢ – ɨɛɨɫɧɨɜɚɬɶ ɬɚɤɢɟ ɫɨ-
ɨɬɧɨɲɟɧɢɹ ɫ ɭɱɟɬɨɦ ɪɟɚɥɶɧɨɣ ɜɚɪɢɚɰɢɢ ɩɨ-
ɤɚɡɚɬɟɥɟɣ. 

 

ɋɬɚɬɢɫɬɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɞɭɜɤɢ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɵɛɟɝɚ 
 

ɉɪɢɦɟɦ ɜ ɤɚɱɟɫɬɜɟ ɩɨɤɚɡɚɬɟɥɹ ɬɨɱɧɨɫɬɢ ɦɟ-
ɬɨɞɚ ɉɬ ɫɥɟɞɭɸɳɟɟ ɫɨɨɬɧɨɲɟɧɢɟ: 

 

ɉɬ = CX.ȾɈɊ / CX.ȺɌ,               (3) 
 

ɝɞɟ CX.ȾɈɊ – ɡɧɚɱɟɧɢɟ CX, ɜɵɱɢɫɥɟɧɧɨɟ ɩɨ ɜɵ-

ɛɟɝɭ ɧɚ ɞɨɪɨɝɟ; CX.ȺɌ – ɡɧɚɱɟɧɢɟ CX, ɨɩɪɟɞɟ-
ɥɟɧɧɨɟ ɩɪɨɞɭɜɤɨɣ ɜ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɭɛɟ 
(ɥɢɛɨ ɨɛɴɹɜɥɟɧɧɨɟ ɢɡɝɨɬɨɜɢɬɟɥɟɦ) ɢ ɩɪɢɧɹ-
ɬɨɟ ɜ ɤɚɱɟɫɬɜɟ ɷɬɚɥɨɧɧɨɝɨ. 
 

ɗɬɚɥɨɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɵɛɢɪɚɥɢɫɶ ɢɡ ɂɧɬɟɪ-
ɧɟɬɚ, ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ ɢɡ ɨɮɢɰɢɚɥɶɧɵɯ ɫɚɣ-

ɬɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɫɚɣɬɨɜ 
http://carfolio.com/specifications, automobile-

catalog.com ɢ ɬ.ɞ. 
 

Ɂɧɚɱɟɧɢɹ CX.ȾɈɊ  ɜɵɱɢɫɥɹɥɢɫɶ ɞɜɭɦɹ ɦɟɬɨɞɚ-
ɦɢ – ɢɡɜɟɫɬɧɵɦ ɢ ɩɪɟɞɥɨɠɟɧɧɵɦ ɧɚɦɢ. Ⱦɚɧ-

ɧɵɟ ɨ ɜɵɛɟɝɟ ɧɚ ɞɨɪɨɝɟ ɜɡɹɬɵ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɨɥɢɝɨɧɧɵɯ ɢɫɩɵɬɚɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɷɤɫ-
ɩɟɪɬɚɦɢ ɠɭɪɧɚɥɚ «Ɂɚ ɪɭɥɟɦ». ȼ ɩɭɛɥɢɤɚɰɢɹɯ 

ɩɪɢɜɨɞɢɥɢɫɶ ɡɧɚɱɟɧɢɹ ɩɭɬɢ ɜɵɛɟɝɚ ɞɨ ɨɫɬɚ-
ɧɨɜɤɢ. Ɋɚɫɱɟɬ ɜɟɥɫɹ ɞɥɹ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ 

ɫɤɨɪɨɫɬɢ ɜ ɢɧɬɟɪɜɚɥɚɯ 120–50 ɤɦ/ɱ ɢ 50–0, 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɫ ɭɱɟɬɨɦ ɧɟɩɨɫɬɨɹɧɫɬɜɚ ɡɚɦɟ-
ɞɥɟɧɢɹ – 80,88 ɢ 23,75 ɤɦ/ɱ; ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɭɫɥɨɜɢɟ ɩɪɢɦɟɧɢɦɨɫɬɢ ɢɡɜɟɫɬɧɨɝɨ ɦɟɬɨɞɚ ɧɟ 
ɛɵɥɨ ɧɚɪɭɲɟɧɨ. 
 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɬɨɱ-
ɧɨɫɬɢ ɩɨ 273 ɥɟɝɤɨɜɵɦ ɚɜɬɨɦɨɛɢɥɹɦ (ɬɚɛɥ. 1). 

ɇɚ ɪɢɫ. 1 ɩɨɤɚɡɚɧɚ ɝɢɫɬɨɝɪɚɦɦɚ ɷɬɨɝɨ ɪɚɫɩ-

ɪɟɞɟɥɟɧɢɹ, ɢɡɨɛɪɚɠɟɧɧɚɹ ɥɢɧɢɟɣ, ɨɝɢɛɚɸ-

ɳɟɣ ɢɯ ɜɟɪɲɢɧɵ. ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɫɨɫɬɚɜɢ-
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ɥɢ: ɞɥɹ ɢɡɜɟɫɬɧɨɝɨ ɦɟɬɨɞɚ 1,252, ɞɥɹ ɩɪɟɞɥɨ-
ɠɟɧɧɨɝɨ 1,219. Ɇɨɞɵ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1,227 

ɢ 1,188. Ɇɨɠɧɨ ɞɨɩɭɫɬɢɬɶ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɦɟ-
ɧɟɟ 0,7 ɢ ɛɨɥɟɟ 1,7 – ɷɬɨ ɜɵɛɪɨɫɵ. ɇɨ ɨɫɬɚɥɶ-
ɧɵɟ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɵ. 

 
Ɍɚɛɥɢɰɚ 1 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ 
ɬɨɱɧɨɫɬɢ (ɩɨ ɞɚɧɧɵɦ ɢɫɩɵɬɚɧɢɣ ɠɭɪɧɚɥɚ  
«Ɂɚ ɪɭɥɟɦ», ɜɵɛɟɝɢ 120–50 ɤɦ/ɱ ɢ 50–0) 

 

ɑɚɫɬɨɬɚ, ɟɞ, ɩɪɢ ɦɟɬɨɞɟ ɉɬ 
ɧɨɜɨɦ  ɢɡɜɟɫɬɧɨɦ 

0,45 1 0 

0,55 1 2 

0,65 1 0 

0,75 2 1 

0,85 3 3 

0,95 13 9 

1,05 35 24 

1,15 76 61 

1,25 73 80 

1,35 38 52 

1,45 12 19 

1,55 11 13 

1,65 2 4 

1,75 0 0 

1,85 1 0 

1,95 1 1 

2,05 3 3 

2,15 0 1 

Ɇɨɞɚ 1,188 1,227 

ɋɪɟɞɧɟɟ 1,219 1,252 
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Ɋɢɫ. 1. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ 

ɬɨɱɧɨɫɬɢ (ɩɨ ɞɚɧɧɵɦ ɢɫɩɵɬɚɧɢɣ «Ɂɚ ɪɭ-

ɥɟɦ») 

 

Ɇɵ ɪɚɡɛɢɥɢ ɜɟɫɶ ɦɚɫɫɢɜ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɱɟ-
ɬɵɪɟ ɤɚɬɟɝɨɪɢɢ: ɝɪɚɧɞɵ (ɫɟɞɚɧɵ ɢ ɤɭɩɟ ɫ ɪɚ-
ɛɨɱɢɦ ɨɛɴɟɦɨɦ ɞɜɢɝɚɬɟɥɹ ɛɨɥɟɟ 3 ɥ); ɫɪɟɞɧɢɟ 
(ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɨɬ 1,2 ɞɨ 3 ɥ); ɦɚɥɵɟ (ɦɟɧɟɟ 
1,2 ɥ); ɞɠɢɩɵ ɢ ɤɪɨɫɫɨɜɟɪɵ. ɉɨɤɚɡɚɬɟɥɢ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɣ (ɧɨɜɵɣ ɦɟɬɨɞ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥ. 2. 

Ɍɚɛɥɢɰɚ 2 ɉɨɤɚɡɚɬɟɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɉɬ  
ɩɨ ɤɚɬɟɝɨɪɢɹɦ ɚɜɬɨɦɨɛɢɥɟɣ 

 

ɉɨɤɚɡɚɬɟɥɢ ɩɨ  
ɧɨɜɨɦɭ ɦɟɬɨɞɭ Ʉɚɬɟɝɨɪɢɹ Ʉɨɥ-ɜɨ 

ɦɨɞɚ ɫɪɟɞɧɟɟ 
ȼɫɟ 273 1,188 1,219 

Ƚɪɚɧɞɵ 33 1,171 1,295 

ɋɪɟɞɧɢɟ 179 1,195 1,21 

Ɇɚɥɵɟ 15 1,233 1,117 

Ⱦɠɢɩɵ 46 1,225 1,209 
 

Ⱥɧɚɥɨɝɢɱɧɵɣ ɚɧɚɥɢɡ ɛɵɥ ɩɪɨɜɟɞɟɧ ɩɨ ɞɚɧ-

ɧɵɦ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ ɜ ɠɭɪɧɚɥɟ «Ⱥɜɬɨɪɟ-
ɜɸ». Ɉɛɴɟɦ ɜɵɛɨɪɤɢ – 182 ɟɞɢɧɢɰɵ. Ɋɟɡɭɥɶ-
ɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3 ɢ ɧɚ ɪɢɫ. 2. 

ɉɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɋɯ ɱɟɬɵɪɶɦɹ 
ɜɚɪɢɚɧɬɚɦɢ: ɧɨɜɵɦ ɦɟɬɨɞɨɦ ɩɨ ɜɵɛɟɝɚɦ 130-

80 ɢ 50-0, 160-130 ɢ 50-0, 160-80 ɢ 50-0, ɚ 
ɬɚɤɠɟ ɢɡɜɟɫɬɧɵɦ ɦɟɬɨɞɨɦ ɩɨ ɜɵɛɟɝɚɦ 130-80 

ɢ 50-0 (ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ 102,69 ɢ 23,75 ɤɦ/ɱ). 
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Ɋɢɫ. 2. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ 
ɬɨɱɧɨɫɬɢ (ɩɨ ɞɚɧɧɵɦ «Ⱥɜɬɨɪɟɜɸ») 

 

Ɍɚɛɥɢɰɚ 3 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɹ 
ɬɨɱɧɨɫɬɢ (ɩɨ ɞɚɧɧɵɦ ɢɫɩɵɬɚɧɢɣ ɠɭɪɧɚɥɚ  
«Ⱥɜɬɨɪɟɜɸ», ɪɚɡɧɵɟ ɫɨɱɟɬɚɧɢɹ ɜɵɛɟɝɨɜ) 

 

ɑɚɫɬɨɬɚ, ɟɞ. 

ɧɨɜɵɣ ɦɟɬɨɞ ɢɡɜɟɫɬɧɵɣ  

ɉ
ɨɤ
ɚɡ
ɚɬ
ɟɥ
ɶ 

 

ɬɨ
ɱɧ
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ɬɢ

 ɉ
ɬ 

130-80 

50-0 

160-130 

50-0 

160-80 

50-0 

130-80  

50-0 

0,95 9 5 2 2 

1,05 42 31 19 26 

1,15 60 66 58 57 

1,25 48 43 59 61 

1,35 12 24 26 17 

1,45 7 8 13 16 

1,55 2 1  1 

1,65 1 1 2 2 

Ɇɨɞɚ 1,160 1,160 1,203 1,208 

ɋɪɟɞɧ 1,178 1,193 1,226 1,218 
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Ɉɬɦɟɬɢɦ, ɱɬɨ ɢɡ ɛɨɥɶɲɨɝɨ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ, 
ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɜ ɠɭɪɧɚɥɟ «Ⱥɜɬɨɪɟɜɸ», ɜɵ-
ɛɪɚɧɵ ɬɨɥɶɤɨ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ, ɩɪɨɜɟ-
ɞɟɧɧɵɯ ɩɨɫɥɟ ɫɟɪɟɞɢɧɵ 2005 ɝɨɞɚ, ɤɨɝɞɚ ɜ 
ɨɬɱɟɬɚɯ ɧɚɱɚɥɢ ɩɪɢɜɨɞɢɬɶ ɡɧɚɱɟɧɢɹ ɮɚɤɬɢɱɟ-
ɫɤɨɣ ɦɚɫɫɵ ɚɜɬɨɦɨɛɢɥɹ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɜɡɜɟ-
ɲɢɜɚɧɢɟɦ. ɗɬɨɬ ɚɧɚɥɢɡ ɜɧɨɜɶ ɩɨɞɬɜɟɪɞɢɥ, 
ɱɬɨ ɜ ɞɢɚɩɚɡɨɧɟ ɫɤɨɪɨɫɬɟɣ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ 
ɢɡɜɟɫɬɧɨɝɨ ɦɟɬɨɞɚ, ɩɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ ɞɚ-
ɟɬ ɧɟɫɤɨɥɶɤɨ ɥɭɱɲɢɟ ɨɰɟɧɤɢ ɋɯ, ɱɟɦ ɢɡɜɟɫɬ-
ɧɵɣ. ȿɫɬɟɫɬɜɟɧɧɨ, ɪɟɡɭɥɶɬɚɬɵ ɜɵɛɟɝɚ ɫ ɜɵɫɨ-
ɤɢɯ ɫɤɨɪɨɫɬɟɣ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɬɨɥɶɤɨ ɧɨɜɵɣ ɦɟɬɨɞ. Ⱦɚɥɟɟ, ɩɨɞɬɜɟɪɠɞɟɧɨ, 
ɱɬɨ ɋɯ ɧɚ ɞɨɪɨɝɟ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ, ɱɟɦ ɜ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɭɛɟ, ɩɪɢɱɟɦ ɧɟ ɧɚ 5–
10%, ɚ ɧɚ 16–20. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɥɭɱɟɧɵ 
ɨɫɧɨɜɚɧɢɹ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɬɪɟɯ ɜɚɪɢɚɧɬɨɜ ɪɚ-
ɫɱɟɬɚ ɩɨ ɞɚɧɧɵɦ «Ⱥɜɬɨɪɟɜɸ» c ɩɪɟɞɥɨɠɟɧ-
ɧɵɦ ɦɟɬɨɞɨɦ. ɇɚɢɯɭɞɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɞɚɥ 
ɬɪɟɬɢɣ ɜɚɪɢɚɧɬ. ȼɨɡɦɨɠɧɨ, ɫɤɚɡɚɥɚɫɶ ɧɟɞɨ-
ɫɬɚɬɨɱɧɚɹ ɧɚɞɟɠɧɨɫɬɶ ɨɰɟɧɤɢ ɫɪɟɞɧɟɣ ɫɤɨɪɨ-
ɫɬɢ ɧɚ ɛɨɥɶɲɨɦ ɞɢɚɩɚɡɨɧɟ, ɨɬ 160 ɞɨ 80 ɤɦ/ɱ. 
ɇɟ ɢɫɤɥɸɱɟɧɨ, ɱɬɨ ɷɬɨɣ ɠɟ ɩɪɢɱɢɧɨɣ ɨɛɴɹɫ-
ɧɹɸɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ 
ɉɬ, ɜɵɱɢɫɥɟɧɧɵɟ ɩɨ ɬɟɫɬɚɦ «Ɂɚ ɪɭɥɟɦ». ȼ 
ɩɟɪɜɵɯ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ ɦɨɞɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɵ, ɯɨɬɹ ɜɨ ɜɬɨɪɨɦ (160-
130, 50-0) ɨɝɢɛɚɸɳɚɹ ɧɟɫɤɨɥɶɤɨ ɫɦɟɳɟɧɚ 
ɜɩɪɚɜɨ, ɜ ɨɛɥɚɫɬɶ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ; 
ɷɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ 
ɫɪɟɞɧɟɣ – 1,1927 ɩɪɨɬɢɜ 1,1779. ȼɨɡɦɨɠɧɨ, 
ɞɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɩɭɬɢ ɜɵɛɟɝɚ ɫɨ 160 
ɞɨ 130 ɤɦ/ɱ ɧɟ ɩɪɢɜɟɞɟɧɨ ɹɜɧɨ ɜ ɨɩɭɛɥɢɤɨ-
ɜɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɚ ɩɨɥɭɱɟ-
ɧɨ ɧɚɦɢ ɤɚɤ ɪɚɡɧɨɫɬɶ ɞɜɭɯ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ 
ɡɧɚɱɟɧɢɣ – 160-80 ɢ 130-80. Ɇɨɠɟɬ ɛɵɬɶ, ɢɫ-
ɩɵɬɚɬɟɥɢ ɩɨɥɭɱɚɥɢ ɷɬɢ ɡɧɚɱɟɧɢɹ ɩɭɬɢ ɜɵɛɟɝɚ 
ɜ ɪɚɡɧɵɯ ɡɚɦɟɪɚɯ. ɂɬɚɤ, ɧɚɞɨ ɩɪɢɡɧɚɬɶ ɥɭɱ-
ɲɢɦ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ ɪɚɫɱɟɬɚ ɋɏ, ɩɨ ɡɧɚɱɟɧɢ-
ɹɦ ɩɭɬɢ ɜɵɛɟɝɚ ɫɨ 130 ɞɨ 80 ɤɦ/ɱ ɢ ɫ 50 ɤɦ/ɱ 
ɞɨ ɩɨɥɧɨɣ ɨɫɬɚɧɨɜɤɢ. Ʉɚɤ ɢ ɜ ɩɪɟɞɵɞɭɳɟɦ 
ɫɥɭɱɚɟ, ɜɟɫɶ ɦɚɫɫɢɜ ɚɜɬɨɦɨɛɢɥɟɣ ɛɵɥ ɪɚɡɛɢɬ 
ɧɚ ɤɚɬɟɝɨɪɢɢ: ɝɪɚɧɞɵ; ɫɪɟɞɧɢɟ ɢ ɞɠɢɩɵ. Ɇɚ-
ɥɵɟ ɧɟ ɜɤɥɸɱɟɧɵ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɢɫɩɵɬɵɜɚ-
ɥɢɫɶ ɧɚ ɫɤɨɪɨɫɬɢ ɜɵɲɟ 130 ɤɦ/ɱ. ɉɨɤɚɡɚɬɟɥɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɣ (ɧɨɜɵɣ ɦɟɬɨɞ) ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥ. 4. 

 

Ɍɚɛɥɢɰɚ 4 ɉɨɤɚɡɚɬɟɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɉɬ  
ɩɨ ɤɚɬɟɝɨɪɢɹɦ ɚɜɬɨɦɨɛɢɥɟɣ («Ⱥɜɬɨɪɟɜɸ», ɧɨɜɵɣ 

ɦɟɬɨɞ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ) 
 

ɉɨɤɚɡɚɬɟɥɢ Ʉɚɬɟɝɨɪɢɹ Ʉɨɥ-ɜɨ 
ɦɨɞɚ ɫɪɟɞɧɟɟ 

ȼɫɟ 182 1,160 1,178 

Ƚɪɚɧɞɵ 67 1,131 1,152 

ɋɪɟɞɧɢɟ 90 1,148 1,76 

Ⱦɠɢɩɵ 25 1,238 1,255 

ɇɚɤɨɧɟɰ, ɦɵ ɫɦɨɝɥɢ ɩɨɞɨɛɪɚɬɶ ɪɟɡɭɥɶɬɚɬɵ 

30 ɢɫɩɵɬɚɧɢɣ ɧɚ ɞɨɪɨɝɟ ɢ ɜ ɚɷɪɨɞɢɧɚɦɢɱɟɫ-
ɤɨɣ ɬɪɭɛɟ ɇɂɐɂȺɆɌ (ɝ. Ⱦɦɢɬɪɨɜ, Ɋɨɫɫɢɹ), 
ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɜ ɠɭɪɧɚɥɟ «Ⱥɜɬɨɪɟɜɸ». ȼ 

ɷɬɨɣ ɜɵɛɨɪɤɟ ɡɧɚɱɟɧɢɹ ɉɬ ɜɚɪɶɢɪɨɜɚɥɢ ɨɬ 
1,045 ɞɨ 1,161 ɫɨ ɫɪɟɞɧɢɦ ɚɪɢɮɦɟɬɢɱɟɫɤɢɦ 

1,096 ɢ ɦɨɞɨɣ 1,089. ɉɨ-ɜɢɞɢɦɨɦɭ, ɧɟɡɚɜɢ-

ɫɢɦɚɹ ɩɪɨɞɭɜɤɚ ɞɚɟɬ ɪɟɡɭɥɶɬɚɬɵ, ɛɨɥɟɟ ɛɥɢɡ-
ɤɢɟ ɤ ɢɫɬɢɧɟ. 
 

ȼɵɜɨɞɵ 
 

1. ȼ ɭɫɥɨɜɢɹɯ ɩɪɢɦɟɧɢɦɨɫɬɢ ɢɡɜɟɫɬɧɨɝɨ 
ɦɟɬɨɞɚ, ɬ.ɟ. ɩɪɢ ɫɤɨɪɨɫɬɹɯ ɞɨ 100 ɤɦ/ɱ, ɩɪɟɞ-

ɥɨɠɟɧɧɵɣ ɧɚɦɢ ɦɟɬɨɞ ɪɚɫɱɟɬɚ CX ɞɚɟɬ ɡɧɚɱɟ-
ɧɢɹ, ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɛɥɢɡɤɢɟ ɤ ɥɢɬɟɪɚɬɭɪ-
ɧɵɦ, ɱɟɦ ɢɡɜɟɫɬɧɵɣ (ɧɚ 2–3 %). 

2. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɟɝɚ ɫ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ 

ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɧɨɜɵɣ ɦɟɬɨɞ. 

3. ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɉɬ, ɤɚɤ ɢ ɦɨɞɵ ɪɚɫɩ-

ɪɟɞɟɥɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɨɛɨɢɦɢ ɦɟɬɨɞɚɦɢ, 

ɛɥɢɡɤɢ ɤ 1,2, ɚ ɧɟ ɤ 1,1, ɤɚɤ ɭɤɚɡɚɧɨ ɜ [1].  
 

ɉɨɫɥɟɞɧɢɣ ɜɵɜɨɞ ɦɧɨɝɨɡɧɚɱɢɬɟɥɟɧ. ɇɚɥɢɱɢɟ 
ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɉɬ ɜ ɧɚɲɢɯ ɜɵɛɨɪɤɚɯ ɦɨ-
ɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, ɱɬɨ:  
– ɧɚ ɩɨɥɢɝɨɧɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɚɜɬɨɦɨɛɢɥɢ, 

ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ ɤ ɩɥɨɯɢɦ ɞɨɪɨɝɚɦ, ɜ ɱɚɫɬɧɨ-
ɫɬɢ, ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɤɥɢɪɟɧɫɨɦ;  

– ɦɵ ɨɲɢɛɚɥɢɫɶ ɩɪɢ ɩɨɞɛɨɪɟ ɷɬɚɥɨɧɧɵɯ ɡɧɚ-
ɱɟɧɢɣ CX;  

– ɨɬɞɟɥɶɧɵɟ ɨɛɴɹɜɥɟɧɧɵɟ ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ 

ɡɧɚɱɟɧɢɹ CX ɡɚɧɢɠɟɧɵ ɜ ɪɟɤɥɚɦɧɵɯ ɰɟɥɹɯ. 
 

Ⱦɨɫɬɭɩɧɵɟ ɞɚɧɧɵɟ ɧɟɞɨɫɬɚɬɨɱɧɵ ɞɥɹ ɜɵɛɨɪɚ 
ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɚɪɢɚɧɬɚ. 
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