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To date, motor fuel is considered very popular in the world, but 

not all enterprises for the production and transportation of fuel qualita-

tively monitor its environmental safety, allow leaks and spills, thereby 

polluting the environment, harming human health. In this paper, we 

must reflect the statistics of the damage to motor fuel during the acci-

dent, show their causes, as well as suggest methods to combat them. 
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1ɎȽȻɈɍ ȼɈ «ɉɟɧɡɟɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ»,  

ɝ. ɉɟɧɡɚ, Ɋɨɫɫɢɹ 
2ɉɟɧɡɟɧɫɤɢɣ ɤɚɡɚɱɢɣ ɢɧɫɬɢɬɭɬ ɬɟɯɧɨɥɨɝɢɣ (ɮɢɥɢɚɥ)  
ɎȽȻɈɍ ȼɈ «ɆȽɍɌɍ ɢɦ. Ʉ.Ƚ. Ɋɚɡɭɦɨɜɫɤɨɝɨ (ɉɄɍ)», 

 ɝ. ɉɟɧɡɚ, Ɋɨɫɫɢɹ 

 

ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɥɢɹɧɢɹ ɩɚ-
ɪɚɦɟɬɪɨɜ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɹ: ɮɨɪɦɵ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ, ɭɝɥɚ ɧɚɤɥɨ-
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ɧɚ ɥɨɛɨɜɨɝɨ ɫɬɟɤɥɚ, ɮɨɪɦɵ ɡɚɞɧɟɣ ɱɚɫɬɢ ɧɚ ɜɟɥɢɱɢɧɭ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ, ɮɨɪɦɚ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ, ɭɝɨɥ ɧɚɤɥɨɧɚ ɥɨɛɨ-
ɜɨɝɨ ɫɬɟɤɥɚ, ɭɝɨɥ ɧɚɤɥɨɧɚ ɡɚɞɧɟɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ. 

 

ɋɢɥɭ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ Ɋɜ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨ-
ɛɢɥɹ ɦɨɠɧɨ ɭɦɟɧɶɲɢɬɶ, ɬɨɥɶɤɨ ɫɨɡɞɚɜ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢ ɭɞɚɱɧɭɸ 
ɮɨɪɦɭ. Ⱦɢɡɚɣɧɟɪɵ ɢ ɤɨɧɫɬɪɭɤɬɨɪɵ ɫɬɪɟɦɹɬɫɹ ɩɪɢɞɚɬɶ ɤɭɡɨɜɭ ɚɜ-
ɬɨɦɨɛɢɥɹ ɧɚɢɥɭɱɲɭɸ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ. 

ɗɤɫɩɟɪɢɦɟɧɬɵ ɜ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɭɛɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɟɫ-
ɥɢ ɩɟɪɟɞɧɹɹ ɱɚɫɬɶ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɹ ɧɢɡɤɚɹ ɢ ɲɢɪɨɤɚɹ, ɧɟ ɢɦɟɟɬ 
ɨɫɬɪɵɯ ɭɝɥɨɜ, ɬɨ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɪɵɜɚ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ, ɢ ɨɧ ɯɨ-
ɪɨɲɨ ɨɛɬɟɤɚɟɬ ɩɨɜɟɪɯɧɨɫɬɶ (ɪɢɫ. 1) Д1Ж.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1 – ȼɥɢɹɧɢɟ ɮɨɪɦɵ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ  
ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɬɟɤɚɟɦɨɫɬɢ ɫɯ: I-III  

–  ɮɨɪɦɵ ɚɜɬɨɦɨɛɢɥɹ; IV – ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɨɧ  
ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɩɨ ɞɥɢɧɟ ɚɜɬɨɦɨɛɢɥɹ 

 

ɉɨɷɬɨɦɭ ɪɟɲɟɬɤɚ ɪɚɞɢɚɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɲɢɪɨɤɨɣ, ɧɨ ɧɟ 
ɜɵɫɨɤɨɣ, ɚ ɥɨɛɨɜɨɟ ɫɬɟɤɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɩɨɞ ɭɝɥɨɦ α = 30…55° ɤ 
ɜɟɪɬɢɤɚɥɢ (ɪɢɫ. 2, ɚ;  ɬɚɛɥ. 1), ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɡɨɧɭ ɩɨɜɵɲɟɧɧɨ-
ɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɬɨɩɥɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɢɪɚɳɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ  
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ  
ɋɯ ɚɜɬɨɦɨɛɢɥɹ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ ɥɨɛɨɜɨɝɨ ɫɬɟɤɥɚ 

 

Ɍɚɛɥɢɰɚ 1 – ȼɥɢɹɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ ɥɨɛɨɜɨɝɨ ɫɬɟɤɥɚ  
α ɧɚ ɜɟɥɢɱɢɧɭ Pɜ 
 

α, ɝɪɚɞ. 0 30 40 55 65 

∆Pɜ,% +7 +1,2 +1,1 -0,8 -1,4 

 

ɂɡ ɬɚɛɥɢɰɵ 1 ɫɥɟɞɭɟɬ, ɱɬɨ ɭɫɬɚɧɨɜɤɚ ɥɨɛɨɜɨɝɨ ɫɬɟɤɥɚ ɩɨɞ 
ɭɝɥɨɦ ɤ ɜɟɪɬɢɤɚɥɢ ɛɨɥɟɟ 300 ɧɟ ɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɫɧɢɠɟɧɢɹ ɜɟ-
ɥɢɱɢɧɵ Pɜ, ɤɪɨɦɟ ɬɨɝɨ, ɜɨɡɪɚɫɬɚɟɬ ɦɚɫɫɚ ɫɬɟɤɥɚ, ɩɨɜɵɲɚɟɬɫɹ ɡɚ-
ɩɵɥɟɧɧɨɫɬɶ ɫɬɟɤɥɚ, ɭɯɭɞɲɚɟɬɫɹ ɫɜɟɬɨɩɟɪɟɞɚɱɚ, ɚ ɞɟɮɟɤɬɵ ɫɬɟɤɥɚ 
ɫɬɚɧɨɜɹɬɫɹ ɛɨɥɟɟ ɡɚɦɟɬɧɵɦɢ. Ɍɚɤɠɟ, ɟɫɥɢ ɧɚɤɥɨɧ ɫɥɢɲɤɨɦ ɜɟɥɢɤ, 
ɬɨ ɡɚɩɨɬɟɜɚɧɢɟ ɫɬɟɤɨɥ ɜ ɫɚɥɨɧɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɜɢɞɢɦɨɫɬɶ ɪɟɡɤɨ 
ɩɚɞɚɟɬ ɜ ɫɭɦɟɪɤɚɯ, ɢ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɪɚɡɦɟɪ ɫɬɟɤɥɨɨɱɢ-
ɫɬɢɬɟɥɹ. ȼɫɟ ɷɬɨ ɫɧɢɠɚɟɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜɨɠɞɟɧɢɹ ɜ ɝɨɪɨɞɟ ɧɨɱɶɸ 
ɢ ɜ ɞɨɠɞɥɢɜɭɸ ɩɨɝɨɞɭ. 

Ʌɨɛɨɜɨɟ ɫɬɟɤɥɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɷɥɟɦɟɧɬɨɦ ɫ ɛɨɥɶɲɨɣ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨɣ ɜɵɫɨɬɨɣ ɢ ɢɦɟɟɬ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɛɟɝɚɸɳɟɝɨ 
ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ ɧɚ ɚɜɬɨɦɨɛɢɥɶ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɫɨɨɬ-
ɧɨɲɟɧɢɹ ɞɨɥɟɣ ɛɨɤɨɜɵɯ ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɨɜ ɢ ɩɨɬɨɤɨɜ, ɨɛɬɟɤɚ-
ɸɳɢɯ ɩɪɨɮɢɥɶɧɨɟ ɫɟɱɟɧɢɟ ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɮɨɪɦɨɣ ɩɟɪɟɞɧɟɣ ɱɚ-
ɫɬɢ ɚɜɬɨɦɨɛɢɥɹ, ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɧɟ ɬɨɥɶɤɨ ɜɟɫɨɜɵɯ ɧɚɝɪɭ-
ɡɨɤ ɧɚ ɩɟɪɟɞɧɸɸ ɨɫɶ, ɧɨ ɢ ɧɚ ɡɚɞɧɸɸ. ɍɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɛɨɤɨɜɵɯ 
ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɨɜ ɢɡɦɟɧɹɟɬ ɫɨɨɬɧɨɲɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɟɫɨ-
ɜɵɯ ɧɚɝɪɭɡɨɤ Ɋɝɪ ɧɚ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɨɫɹɯ ɚɜɬɨɦɨɛɢɥɹ ɛɨɥɟɟ, 
ɱɟɦ ɜ 3 ɪɚɡɚ (ɪɢɫ. 3) [2]. 
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Ɋɢɫɭɧɨɤ 3 – ɂɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɩɨ ɨɫɹɦ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ  

ɥɨɛɨɜɨɝɨ ɫɬɟɤɥɚ 

 

ɉɟɪɟɯɨɞ ɫɬɟɤɥɚ ɤ ɛɨɤɨɜɢɧɟ ɤɭɡɨɜɚ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 
ɩɥɚɜɧɨ, ɞɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɸɬ ɫɬɟɤɥɚ ɫ ɛɨɥɶɲɟɣ ɤɪɢɜɢɡɧɨɣ. ɇɨ 
ɧɟɥɶɡɹ ɡɚɛɵɜɚɬɶ ɨɛ ɢɫɤɚɠɟɧɢɹɯ, ɤɨɬɨɪɵɟ ɬɟɦ ɫɢɥɶɧɟɟ, ɱɟɦ ɛɨɥɶ-
ɲɟ ɤɪɢɜɢɡɧɚ ɫɬɟɤɥɚ. 

Ȼɨɤɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɧɟ ɨɤɚɡɵɜɚɸɬ ɛɨɥɶɲɨɝɨ 
ɜɥɢɹɧɢɹ ɧɚ ɫɨɡɞɚɧɢɟ ɛɟɡɜɢɯɪɟɜɨɝɨ ɩɨɬɨɤɚ. Ɉɧɢ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɥɢɲɤɨɦ ɡɚɤɪɭɝɥɟɧɧɵɦɢ (ɧɚɪɭɲɚɟɬɫɹ ɭɞɨɛɫɬɜɨ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ), 
ɚ ɫɬɟɤɥɚ ɠɟɥɚɬɟɥɶɧɨ ɩɪɢɛɥɢɡɢɬɶ ɤ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɪɚɫ-
ɩɨɥɚɝɚɬɶ ɧɚ ɨɞɧɨɣ ɥɢɧɢɢ ɫ ɧɚɪɭɠɧɵɦ ɤɨɧɬɭɪɨɦ ɚɜɬɨɦɨɛɢɥɹ. 

Ɂɚɞɧɹɹ ɱɚɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ 
ɤɨɷɮɮɢɰɢɟɧɬ ɋɯ: ɜ ɡɚɞɧɟɣ ɱɚɫɬɢ ɜɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɨɬɪɵɜɚɟɬɫɹ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɡɚɜɢɯɪɟɧɢɣ. Ɂɚɞɧɸɸ ɱɚɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɩɪɚɤɬɢɱɟ-
ɫɤɢ ɧɟɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɨɛɬɟɤɚɟɦɨɣ (ɧɚɢɛɨɥɟɟ ɨɛ-
ɬɟɤɚɟɦɨɣ ɫɱɢɬɚɟɬɫɹ ɮɨɪɦɚ, ɞɥɢɧɚ ɤɨɬɨɪɨɣ ɜ 6 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɲɢ-
ɪɢɧɭ).  

Ɏɨɪɦɭ ɡɚɞɧɟɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɢɳɭɬ ɛɨɥɟɟ ɫɤɪɭɩɭɥɟɡɧɨ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ ɱɚɫɬɹɦ ɤɭɡɨɜɚ. ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɬɪɢ ɜɚɪɢɚɧɬɚ ɮɨɪɦɵ ɡɚɞɧɟɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ: 
ɫɬɭɩɟɧɱɚɬɚɹ (ɤɭɡɨɜ «ɫɟɞɚɧ»), ɩɥɚɜɧɨ ɫɩɭɫɤɚɸɳɚɹɫɹ («ɯɷɱɛɟɤ») ɢ 
ɬɭɩɚɹ («ɭɧɢɜɟɪɫɚɥ»). 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɜ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɬɪɭɛɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 
ɭɝɨɥ ɧɚɤɥɨɧɚ φ ɡɚɞɧɟɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɶɲɟɟ 
ɜɥɢɹɧɢɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɬɟɤɚɟɦɨɫɬɢ ɋɯ (ɪɢɫ. 4) Д1Ж. 
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Ɋɢɫɭɧɨɤ 4 – ȼɥɢɹɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ φ ɡɚɞɧɟɣ ɱɚɫɬɢ  
ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɋɯ  

 

ȼɨɡɞɭɲɧɵɣ ɩɨɬɨɤ ɫɪɵɜɚɟɬɫɹ, ɨɛɪɚɡɭɹ ɡɚɜɢɯɪɟɧɢɹ, ɡɚ ɡɚɞ-
ɧɢɦ ɫɬɟɤɥɨɦ ɧɚ ɧɟɛɨɥɶɲɨɦ ɭɱɚɫɬɤɟ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. ɂɡ 
ɝɪɚɮɢɤɚ (ɫɦ. ɪɢɫ. 4) ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɭɝɥɚ ɧɚɤɥɨɧɚ φ ɛɨɥɟɟ 
34° ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɋɯ. ɋɪɵɜ ɩɨɬɨɤɚ ɩɪɨ-
ɢɫɯɨɞɢɬ ɜ ɡɚɲɬɪɢɯɨɜɚɧɧɨɣ ɡɨɧɟ, ɨɛɥɚɫɬɶ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɨɬɨɤɚ, 
ɧɚɫɵɳɟɧɧɚɹ ɨɬɪɚɛɨɬɚɜɲɢɦɢ ɝɚɡɚɦɢ ɢ ɩɵɥɶɸ, ɨɯɜɚɬɵɜɚɟɬ ɩɥɨ-
ɳɚɞɶ ɡɚɞɧɟɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɜɩɥɨɬɶ ɞɨ ɡɚɞɧɟɝɨ ɫɬɟɤɥɚ, ɤɨɬɨɪɨɟ 
ɜɫɟɝɞɚ ɨɤɚɡɵɜɚɟɬɫɹ ɡɚɩɵɥɟɧɧɵɦ. ȿɫɥɢ ɭɩɥɨɬɧɟɧɢɹ ɤɭɡɨɜɚ ɧɟ ɝɟɪ-
ɦɟɬɢɱɧɵ, ɜ ɫɚɥɨɧɟ ɦɨɠɟɬ ɨɳɭɳɚɬɶɫɹ ɡɚɩɚɯ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ. 
Ɍɚɤɨɣ ɬɢɩ ɤɨɧɬɭɪɚ ɡɚɞɧɟɣ ɱɚɫɬɢ ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɝɪɭɡɨɩɚɫɫɚɠɢɪ-
ɫɤɢɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɨɬɨɪɵɯ ɫɬɚɪɚɸɬɫɹ ɦɚɤ-
ɫɢɦɚɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦ ɫɚɥɨɧɚ. 

ɂɡ ɝɪɚɮɢɤɚ (ɪɢɫ. 4) ɫɥɟɞɭɟɬ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɵɣ ɧɚɤɥɨɧ ɡɚɞ-
ɧɟɝɨ ɫɬɟɤɥɚ ɛɥɢɡɨɤ ɤ 10…20°. Ɉɞɧɚɤɨ, ɷɬɨ ɭɯɭɞɲɚɟɬ ɨɛɡɨɪɧɨɫɬɶ 
ɫɡɚɞɢ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɩɥɨɯɢɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. ɇɚ ɚɜɬɨɦɨɛɢɥɹɯ 
ɩɨɫɥɟɞɧɢɯ ɜɵɩɭɫɤɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɬɟɤɥɨɨɱɢɫɬɢɬɟɥɢ ɢ ɩɪɢɦɟ-
ɧɹɸɬ ɨɛɨɝɪɟɜ ɡɚɞɧɟɝɨ ɫɬɟɤɥɚ. 

ɍɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɫɧɢɠɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɋɯ ɢ 
ɩɨɞɴɟɦɧɨɣ ɫɢɥɵ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɬɨɥɶɤɨ ɤ ɨɱɟɧɶ ɧɟɛɨɥɶɲɨɦɭ 
ɭɥɭɱɲɟɧɢɸ ɚɷɪɨɞɢɧɚɦɢɤɢ ɚɜɬɨɦɨɛɢɥɹ. ɑɚɫɬɨ ɬɚɤɢɟ ɦɟɪɵ ɩɪɢɜɨ-
ɞɹɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ ɢɡ-ɡɚ ɭɦɟɧɶɲɟɧɢɹ ɭɝɥɚ ɫɜɟɫɚ 
ɢɥɢ ɞɨɪɨɠɧɨɝɨ ɩɪɨɫɜɟɬɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɚɤɫɟɫɫɭɚɪɨɜ ɭɥɭɱɲɚɟɬ ɜɧɟɲɧɢɣ ɜɢɞ ɚɜɬɨɦɨɛɢɥɹ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟ-
ɧɢ, ɱɟɦ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ⱦɪɭɝɢɟ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɚ-
ɪɚɦɟɬɪɵ ɬɚɤɠɟ ɦɨɝɭɬ ɜɥɢɹɬɶ ɧɚ ɡɧɚɱɟɧɢɟ Cx. ɉɪɨɯɨɠɞɟɧɢɟ ɜɨɡ-
ɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɱɟɪɟɡ ɚɜɬɨɦɨɛɢɥɶ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɭɫɬɪɨɣɫɬɜ, 
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ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɤ ɤɪɵɲɟ, ɜɫɟɝɞɚ ɜɫɟɝɞɚ ɩɪɢɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟ-

ɧɢɸ ɋɯ. ɉɪɢɦɟɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2 [3]. 

 

Ɍɚɛɥɢɰɚ 2 – ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɚɜɬɨɦɨɛɢɥɹ  
ɧɚ ɜɟɥɢɱɢɧɭ ɋɯ 
 

ȼɥɢɹɸɳɢɟ ɮɚɤɬɨɪɵ ∆ ɋɯ, % 

ɋɧɢɠɟɧɢɟ ɜɵɫɨɬɵ ɚɜɬɨɦɨɛɢɥɹ ɧɚ 30 ɦɦ ≈ - 5 

ɍɫɬɚɧɨɜɤɚ ɝɥɚɞɤɢɯ ɤɨɥɩɚɤɨɜ ɤɨɥɟɫ -1…3 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɤɨɧ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ 
ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɭɡɨɜɚ 

-1 

Ƚɟɪɦɟɬɢɡɚɰɢɹ ɡɚɡɨɪɨɜ ɢ ɲɜɨɜ ɧɚ ɤɭɡɨɜɟ -2…5 

ɍɫɬɚɧɨɜɤɚ ɩɨɞɤɭɡɨɜɧɵɯ ɩɚɧɟɥɟɣ -1…7 

ɍɫɬɚɧɨɜɤɚ ɲɢɪɨɤɨɩɪɨɮɢɥɶɧɵɯ ɲɢɧ +2…4 

ȼɵɞɜɢɠɧɵɟ ɮɚɪɵ +3…10 

ɇɚɪɭɠɧɵɟ ɡɟɪɤɚɥɚ ɡɚɞɧɟɝɨ ɜɢɞɚ +2…5 

ɉɪɨɯɨɞ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɪɚɞɢɚɬɨɪ ɢ ɦɨɬɨɪɧɵɣ ɨɬɫɟɤ +4…14 

ɉɪɢɦɟɧɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɬɨɪɦɨɡɨɜ +2…5 

ɉɪɢɦɟɧɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɜɟɧɬɢɥɹɰɢɢ ɫɚɥɨɧɚ ≈ +1 

Ɉɬɤɪɵɬɵɟ ɨɤɧɚ ≈+5 

Ɉɬɤɪɵɬɵɣ ɥɸɤ ɧɚ ɤɪɵɲɟ ≈+2 

ɉɟɪɟɜɨɡɤɚ ɝɪɭɡɚ ɧɚ ɜɟɪɯɧɟɦ ɛɚɝɚɠɧɢɤɟ ≈+40 

 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

 

1. Ɏɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɚɷɪɨɞɢɧɚɦɢɤɭ ɚɜɬɨɦɨɛɢɥɹ. 
Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://studopedya.ru/2-

18469.html   (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 15.02.2021). 
2. ȼɥɢɹɧɢɟ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɦɚɫɲɬɚɛɧɨɣ ɦɨɞɟɥɢ ɧɚ ɟɟ ɚɷɪɨ-

ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://cyberleninka.ru/article/n/vliyanie-peredney-chasti-

masshtabnoy-modeli-na-ee-aerodinamicheskie-harakteristiki/viewer 

(ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 15.02.2021). 
3. Ʉɚɥɟɞɚ, ȼ.ɇ., Ʉɚɥɟɞɚ ɂ.Ⱥ., Ɍɭɦɚɧɨɜɚ ɇ.ɇ. ȼɥɢɹɧɢɟ ɤɨɧ-

ɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɭɡɨɜɚ ɧɚ ɚɷɪɨɞɢɧɚɦɢɤɭ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨ-
ɦɨɛɢɥɹ / Ɍɪɚɧɫɩɨɪɬ. ɗɤɨɧɨɦɢɤɚ. ɋɨɰɢɚɥɶɧɚɹ ɫɮɟɪɚ (Ⱥɤɬɭɚɥɶɧɵɟ 
ɩɪɨɛɥɟɦɵ  ɢ  ɢɯ  ɪɟɲɟɧɢɹ):  ɫɛɨɪɧɢɤ  ɫɬɚɬɟɣ  III  Ɇɟɠɞɭɧɚɪɨɞɧɨɣ  
ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ  ɤɨɧɮɟɪɟɧɰɢɢ  / Ɇɇɂɐ  ɉȽɋɏȺ.  –  ɉɟɧɡɚ:  
ɊɂɈ ɉȽɋɏȺ, 2016. – ɋ. 37-40. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://www.elibrary.ru/item.asp?id=26518218  (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ 
15.02.2021). 
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ɈɋɈȻȿɇɇɈɋɌɂ ɌȿɏɇɂɑȿɋɄɈȽɈ ɈȻɋɅɍɀɂȼȺɇɂə  
ɂ ɊȿɆɈɇɌȺ ȺȼɌɈȻȿɌɈɇɈɋɆȿɋɂɌȿɅȿɃ  

 

ȼ.ɇ. Ʉɚɥɟɞɚ, ɂ.Ⱥ. Ʉɚɥɟɞɚ*, Ɍ.ɇ. ɑɭɞɚɣɤɢɧɚ 

 

ɎȽȻɈɍ ȼɈ «ɉɟɧɡɟɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ»,  

ɝ. ɉɟɧɡɚ, Ɋɨɫɫɢɹ 

*ɉɟɧɡɟɧɫɤɢɣ ɤɚɡɚɱɢɣ ɢɧɫɬɢɬɭɬ ɬɟɯɧɨɥɨɝɢɣ (ɮɢɥɢɚɥ),  
ɎȽȻɈɍ ȼɈ «ɆȽɍɌɍ ɢɦ. Ʉ.Ƚ. Ɋɚɡɭɦɨɜɫɤɨɝɨ (ɉɄɍ)»  

ɝ. ɉɟɧɡɚ, Ɋɨɫɫɢɹ 

 

ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɬɟɯɧɢɱɟɫɤɨ-
ɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɣ (ȺȻɋ). 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɬɢɬɟɥɶ (ȺȻɋ), ɟɠɟɫɦɟɧ-
ɧɨɟ (ɟɠɟɞɧɟɜɧɨɟ) ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɩɥɚɧɨɜɨɟ ɬɟɯɧɢɱɟ-
ɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ, ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ.   

 

ɉɨɠɚɥɭɣ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɪɹɞ ɥɢ ɧɚɣɞɭɬɫɹ ɥɸɞɢ, ɤɨɬɨ-
ɪɵɟ ɧɟ ɡɧɚɸɬ, ɱɬɨ ɬɚɤɨɟ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ (ȺȻɋ). ɇɚ ɫɟɝɨ-


