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Abstract. The experimental researches of tools for non-contact magnetic-pulse straightening of vehicle 

body elements have been presented. The controlled power magnetic-pulse action, which allows to  

realize the controlled processing operation of straightening has been approved. 
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ȼɜɟɞɟɧɢɟ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɨɛɪɟɬɚɸɬ ɜɫɟ ɛɨɥɶ-
ɲɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɪɚɡɪɚɛɨɬɤɢ (ɢɧɫɬɪɭɦɟɧɬɵ, ɫɢɫɬɟɦɵ ɢ ɤɨɦ-

ɩɥɟɤɫɵ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɟɦɨɧɬɚ ɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚɞɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɤɨɪɩɭɫɨɜ 
ɫɚɦɨɥёɬɨɜ ɢ ɤɭɡɨɜɧɵɯ ɩɚɧɟɥɟɣ ɧɚɡɟɦɧɵɯ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɚɜɬɨɦɨ-
ɛɢɥɟɣ. ɂ ɨɫɨɛɨɟ ɦɟɫɬɨ ɜ ɞɚɧɧɵɯ ɫɢɫɬɟɦɚɯ 
ɡɚɧɢɦɚɸɬ ɢɧɫɬɪɭɦɟɧɬɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ 
ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɫɤɨɧɬɚɤɬɧɚɹ ɪɢɯɬɨɜɤɚ ɩɨ-
ɜɪɟɠɞɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɤɭɡɨɜɨɜ. Ʉ ɩɨɫɥɟɞɧɢɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɪɚɡ-
ɥɢɱɧɨɝɨ ɜɢɞɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɝɥɚɫɭɸɳɢɟ 
ɭɫɬɪɨɣɫɬɜɚ (ɋɍ).  
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ɋɍ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɦɩɭɥɶɫɧɵɣ ɩɨɜɵ-

ɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ, ɧɚɡɧɚɱɟɧɢɟ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɚɦɩɥɢ-

ɬɭɞɵ ɫɢɝɧɚɥɚ ɢ ɜɚɪɶɢɪɨɜɚɧɢɢ ɟɝɨ ɜɪɟɦɟɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ [1]. ɋɨɝɥɚɫɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ 
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ 
ɦɨɳɧɨɫɬɢ – ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɨɛɪɚɛɨɬɤɢ – ɢɧɞɭɤɬɨɪɧɨɣ 

ɫɢɫɬɟɦɨɣ, ɱɬɨ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɫɭɳɟɫɬɜɟɧ-

ɧɨ ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɡɚɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ. 

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ȼ ɩɪɚɤɬɢɤɟ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɦɟɬɚɥɥɨɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢ-

ɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɨɛɴ-

ɟɤɬɵ ɩɪɢɦɟɧɹɸɬɫɹ ɫɨɝɥɚɫɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ 
ɪɚɡɥɢɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, 
ɧɚɩɪɢɦɟɪ: ɞɢɫɤɨɜɵɟ ɩɥɨɫɤɢɟ, ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɢɟ ɤɨɚɤɫɢɚɥɶɧɵɟ ɢ ɞɪ. [2]. 

 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɚɜɬɨɪɨɜ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɪɚ-
ɛɨɬ [2, 3], ɦɧɨɝɨɜɢɬɤɨɜɵɟ ɢ ɨɞɧɨɜɢɬɤɨɜɵɟ 
ɫɨɥɟɧɨɢɞɵ ɫ ɫɨɝɥɚɫɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ – 

ɷɬɨ ɫɭɳɟɫɬɜɟɧɧɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɪɚɡɧɢɰɚ ɜ 
ɩɨɞɯɨɞɟ ɤ ɜɨɩɪɨɫɭ ɫɨɡɞɚɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ 
ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɝɨ ɩɪɢɬɹɠɟɧɢɹ ɩɪɨɜɨ-
ɞɹɳɢɯ ɨɛɴɟɤɬɨɜ. 
 

Ⱥɜɬɨɪɫɤɢɦ ɤɨɥɥɟɤɬɢɜɨɦ ɥɚɛɨɪɚɬɨɪɢɢ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɏɚɪɶɤɨɜɫɤɨɝɨ ɧɚ-
ɰɢɨɧɚɥɶɧɨɝɨ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɨɝɨ ɭɧɢ-

ɜɟɪɫɢɬɟɬɚ ɪɚɡɪɚɛɨɬɚɧ ɰɟɥɵɣ ɪɹɞ ɋɍ, 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ 
ɪɚɧɟɟ ɬɪɭɞɧɨ ɪɟɚɥɢɡɭɟɦɵɟ, ɚ ɩɨɪɨɣ ɢ ɧɟɜɨɡ-
ɦɨɠɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɩɨ ɜɨɫ-
ɫɬɚɧɨɜɥɟɧɢɸ ɤɭɡɨɜɧɵɯ ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢ-

ɥɟɣ [2–5]. ɗɬɨ ɨɬɤɪɵɜɚɟɬ ɫɨɜɟɪɲɟɧɧɨ ɧɨɜɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲ-

ɥɟɧɧɨɫɬɢ, ɬ.ɤ. ɨɩɟɪɚɰɢɢ ɩɨ ɪɟɫɬɚɜɪɚɰɢɢ ɦɨ-
ɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɦɟɯɚɧɢ-

ɱɟɫɤɢɯ ɤɨɧɬɚɤɬɨɜ, ɛɟɡ ɪɚɡɛɨɪɤɢ ɤɭɡɨɜɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɢɧɨɝɞɚ ɢ ɛɟɡ ɧɚ-
ɪɭɲɟɧɢɹ ɡɚɳɢɬɧɨɝɨ (ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ, ɚɧɬɢ-

ɤɨɪɪɨɡɢɣɧɨɝɨ) ɩɨɤɪɵɬɢɹ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚɥɶɧɚɹ ɚɩɪɨɛɚɰɢɹ ɫɨɜɦɟɳɟɧɧɵɯ ɫɨɝɥɚ-
ɫɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ – ɢɦɩɭɥɶɫɧɵɯ ɬɪɚɧɫɮɨɪ-
ɦɚɬɨɪɨɜ ɬɨɤɚ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɬɟɯɧɢɤɟ  
ɆɂɈɆ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɩɟɪɚɰɢɣ ɩɨ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɪɢɯɬɨɜɤɟ ɤɭɡɨɜ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ.  

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢя ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

 

Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɜɨɞɢɥɢɫɶ ɷɤɫ-
ɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɫɨɫɬɨɹɥɨ ɢɡ:  ɢɫɬɨɱɧɢɤɚ ɦɨɳɧɨɫɬɢ;   ɢɧɫɬɪɭɦɟɧɬɚ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɦɚɝɧɢɬɧɨ-
ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ ɧɚ ɨɫɧɨɜɟ ɫɨɜɦɟɳɟɧ-

ɧɨɝɨ ɫɨɝɥɚɫɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ;   ɤɚɛɟɥɶɧɨɝɨ ɩɨɞɜɨɞɚ (ɫɨɟɞɢɧɹɟɬ ɢɧɫɬɪɭ-

ɦɟɧɬ ɫ ɢɫɬɨɱɧɢɤɨɦ ɦɨɳɧɨɫɬɢ). 

 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬ-
ɫɹ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɭɫɬɚɧɨɜɤɚ Ɇɂɍɋ-2 

(ɪɢɫ. 1, ɚ), ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ ɥɚɛɨɪɚɬɨɪɢɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɤɨɬɨɪɚɹ ɦɨ-
ɠɟɬ ɪɚɛɨɬɚɬɶ ɤɚɤ ɜ ɨɞɧɨɤɪɚɬɧɨɦ, ɬɚɤ ɢ ɜ ɫɟ-
ɪɢɣɧɨɦ ɪɟɠɢɦɟ ɝɟɧɟɪɚɰɢɢ ɪɚɡɪɹɞɧɵɯ ɢɦ-

ɩɭɥɶɫɨɜ (ɱɚɫɬɨɬɚ ɫɥɟɞɨɜɚɧɢɹ ɢɦɩɭɥɶɫɨɜ ɜ 
ɫɟɪɢɢ ~7–8 Ƚɰ). 

 

     
 

ɚ                                     ɛ 

 
Ɋɢɫ. 1. Ɇɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɭɫɬɚɧɨɜɤɚ 

Ɇɂɍɋ-2: ɚ – ɛɥɨɤ ɢɫɬɨɱɧɢɤɚ ɦɨɳɧɨɫɬɢ; 
ɛ – ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɇɂɍɋ-2:  ɡɚɩɚɫɚɟɦɚɹ ɷɧɟɪɝɢɹ W~ 2 ɤȾɠ;  ёɦɤɨɫɬɶ ɧɚɤɨɩɢɬɟɥɹ – C = 1200 ɦɤɎ;  ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ – f0 ~ 7 ɤȽɰ;  ɫɨɛɫɬɜɟɧɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ – L ~ 440 ɧȽɧ;  ɧɚɩɪɹɠɟɧɢɟ ɟɦɤɨɫɬɧɨɝɨ ɧɚɤɨɩɢɬɟɥɹ ɞɨɩɭɫ-
ɤɚɥɨ ɪɟɝɭɥɢɪɨɜɤɭ ɜ ɞɢɚɩɚɡɨɧɟ ~100–2000 ȼ;  ɱɚɫɬɨɬɚ ɫɥɟɞɨɜɚɧɢɹ ɝɟɧɟɪɢɪɭɟɦɵɯ ɢɦ-

ɩɭɥɶɫɨɜ ɬɨɤɚ ɜ ɪɟɠɢɦɟ ɢɯ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɨ-
ɜɬɨɪɟɧɢɹ – 1–10 Ƚɰ;  ɪɟɠɢɦ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɨɜɬɨɪɟɧɢɹ ɨɛɟɫɩɟ-
ɱɢɜɚɟɬɫɹ ɷɥɟɤɬɪɨɧɧɵɦ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ, 
ɫɢɧɯɪɨɧɢɡɢɪɭɸɳɢɦ ɩɪɨɰɟɫɫɵ ɡɚɪɹɞ-ɪɚɡɪɹɞ;  ɬɢɩ ɤɨɦɦɭɬɚɬɨɪɨɜ – ɬɢɪɢɫɬɨɪɧɵɟ ɜɵɤɥɸ-

ɱɚɬɟɥɢ;  ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ~ 380/220 ȼ.  
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ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɫɨɜɦɟɳɟɧɧɵɟ ɋɍ ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɨɝɨ (ɪɢɫ. 2, ɚ) ɢ ɞɢɫɤɨɜɨɝɨ (ɪɢɫ. 2, ɛ) ɬɢɩɨɜ. 

 

      
 

ɚ                                 ɛ 

 
Ɋɢɫ. 2. ɂɧɫɬɪɭɦɟɧɬɵ ɛɟɫɤɨɧɬɚɤɬɧɨɣ ɦɚɝɧɢɬ-

ɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɪɢɯɬɨɜɤɢ ɧɚ ɨɫɧɨɜɟ ɫɨ-
ɜɦɟɳɟɧɧɵɯ ɫɨɝɥɚɫɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ:  
ɚ – ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɬɢɩɚ; ɛ – ɞɢɫɤɨɜɨɝɨ 
ɬɢɩɚ 

 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɪɚɡɰɨɜ ɦɟɬɚɥɥɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɫɩɨɥɶɡɭ-

ɸɬɫɹ ɨɛɲɢɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɮɢɪɦɵ «Citroen» 

ɢ «Subaru» ɬɨɥɳɢɧɨɣ: «Subaru» – 0,8 ɦɦ; 

«Citroen» – 1,0 ɦɦ. 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚ-
ɝɚɥɢ ɫɨɡɞɚɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɜɦɹɬɢɧ ɦɚɝɧɢɬɧɨ-
ɢɦɩɭɥɶɫɧɵɦ ɦɟɬɨɞɨɦ (ɨɛɥɚɫɬɶ ɜɧɭɬɪɟɧɧɟɝɨ 

ɨɬɜɟɪɫɬɢɹ ɢɧɞɭɤɬɨɪɚ) ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɢɫɬɨ-
ɜɵɯ ɨɛɪɚɡɰɨɜ ɢɡ ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ ɫɬɚɥɟɣ. 

ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɪɟɠɢɦɟ ɦɧɨ-
ɝɨɤɪɚɬɧɨɝɨ ɩɨɜɬɨɪɟɧɢɹ ɢɦɩɭɥɶɫɨɜ ɫɢɥɨɜɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ. ɂɯ ɤɨɥɢɱɟɫɬɜɨ ɩɨɡɜɨɥɹɥɨ ɞɨɡɢ-

ɪɨɜɚɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɡɨɧɟ ɞɟɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɢ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɭɩɪɚɜɥɹɬɶ 
ɩɪɨɰɟɫɫɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɢɥɢ ɭɫɬɪɚɧɟɧɢɹ ɜɦɹɬɢɧ. 

 

ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ № 1 

ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɫɨɜɦɟɳɟɧɧɨɟ ɫɨɝɥɚɫɭɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɬɢɩɚ. 
 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɨɛɪɚɡɟɰ – ɥɢɫɬ ɦɟɬɚɥɥɚ 
ɨɛɲɢɜɤɢ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɹ «Subaru», ɫɬɚɥɶ 
ɬɨɥɳɢɧɨɣ ~ 0,8 ɦɦ.  

 

Ɇɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɟ ɩɪɢɬɹɠɟɧɢɟ ɫɟɪɢɟɣ 20 

ɪɚɡɪɹɞɧɵɯ ɢɦɩɭɥɶɫɨɜ. ɉɨɥɭɱɟɧɢɟ ɜɦɹɬɢɧɵ: 

ɫɢɥɨɜɵɦ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɵɦ ɩɪɢɬɹɠɟɧɢ-

ɟɦ ɧɚ ɪɨɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ ɛɵɥɚ ɩɨ-
ɥɭɱɟɧɚ ɜɦɹɬɢɧɚ ɝɥɭɛɢɧɨɣ ~ 1,7 ɦɦ ɢ ɞɢɚɦɟɬ-
ɪɨɦ ~ 40 ɦɦ [6] (ɪɢɫ. 3, ɚ).  
 

ɍɫɬɪɚɧɟɧɢɟ ɜɦɹɬɢɧɵ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɫɢɥɨ-
ɜɵɦ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɵɦ ɩɪɢɬɹɠɟɧɢɟɦ, 

ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɜɬɹɝɢɜɚɧɢɟ ɦɟɬɚɥɥɚ ɜɦɹ-
ɬɢɧɵ ɞɨ ɭɪɨɜɧɹ ɩɨɜɟɪɯɧɨɫɬɢ ɥɢɫɬɨɜɨɝɨ ɨɛ-

ɪɚɡɰɚ (ɪɢɫ. 3, ɛ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɩɨɥɭɱɟɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ 
ɨɛɪɚɡɰɚ, ɥɚɤɨɤɪɚɫɨɱɧɨɟ ɩɨɤɪɵɬɢɟ ɨɫɬɚɥɨɫɶ 
ɧɟɩɨɜɪɟɠɞɟɧɧɵɦ. 

 

 
ɚ 
 

 
ɛ 

 
Ɋɢɫ. 3. Ɏɪɚɝɦɟɧɬ ɨɛɲɢɜɤɢ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɹ 

«Subaru»: ɚ – ɨɛɪɚɡɨɜɚɧɢɟ ɜɦɹɬɢɧɵ;  
ɛ – ɭɞɚɥɟɧɢɟ ɪɚɧɟɟ ɨɛɪɚɡɨɜɚɧɧɨɣ ɜɦɹɬɢ-
ɧɵ 

 

ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ № 2 

ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɫɨɜɦɟɳɟɧɧɨɟ ɫɨɝɥɚɫɭɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ ɞɢɫɤɨɜɨɝɨ ɬɢɩɚ [7]. ɗɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɵɣ ɨɛɪɚɡɟɰ – ɥɢɫɬ ɦɟɬɚɥɥɚ ɨɛɲɢɜɤɢ 

ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɹ «Citroen», ɫɬɚɥɶ ɬɨɥɳɢ-

ɧɨɣ ~ 1,0 ɦɦ. 

 

Ɇɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɟ ɩɪɢɬɹɠɟɧɢɟ ɫɟɪɢɟɣ 40 

ɪɚɡɪɹɞɧɵɯ ɢɦɩɭɥɶɫɨɜ. ɉɨɥɭɱɟɧɢɟ ɜɦɹɬɢɧɵ: 

ɫɢɥɨɜɵɦ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɵɦ ɩɪɢɬɹɠɟɧɢ-

ɟɦ ɧɚ ɪɨɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ ɛɵɥɚ ɩɨ-
ɥɭɱɟɧɚ ɜɦɹɬɢɧɚ ɝɥɭɛɢɧɨɣ ~1,2 ɦɦ ɢ ɞɢɚɦɟɬ-
ɪɨɦ ~ 40 ɦɦ (ɪɢɫ. 4, ɚ). 
 

ɍɫɬɪɚɧɟɧɢɟ ɜɦɹɬɢɧɵ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɫɢɥɨ-
ɜɵɦ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɵɦ ɩɪɢɬɹɠɟɧɢɟɦ, 

ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɜɬɹɝɢɜɚɧɢɟ ɦɟɬɚɥɥɚ ɜɦɹ-
ɬɢɧɵ ɞɨ ɭɪɨɜɧɹ ɩɨɜɟɪɯɧɨɫɬɢ ɥɢɫɬɨɜɨɝɨ ɨɛ-

ɪɚɡɰɚ (ɪɢɫ. 4, ɛ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɩɨɥɭɱɟɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ 
ɨɛɪɚɡɰɚ, ɥɚɤɨɤɪɚɫɨɱɧɨɟ ɩɨɤɪɵɬɢɟ ɧɟ ɛɵɥɨ 
ɩɨɜɪɟɠɞɟɧɨ. 
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ɚ 
 

 
ɛ 

 
Ɋɢɫ. 4. Ɏɪɚɝɦɟɧɬ ɨɛɲɢɜɤɢ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɹ 

«Citroen»: ɚ – ɨɛɪɚɡɨɜɚɧɢɟ ɜɦɹɬɢɧɵ; ɛ –
 ɭɞɚɥɟɧɢɟ ɪɚɧɟɟ ɨɛɪɚɡɨɜɚɧɧɨɣ ɜɦɹɬɢɧɵ 

 
ȼɵɜɨɞɵ 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɩɪɚɤ-
ɬɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɝɨ 
ɩɪɢɬɹɠɟɧɢɹ ɡɚɞɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɥɢɫɬɨɜɵɯ 
ɮɟɪɪɨɦɚɝɧɟɬɢɤɨɜ. 
 

ɉɪɚɤɬɢɱɟɫɤɢ ɪɟɚɥɢɡɨɜɚɧɨ ɭɩɪɚɜɥɹɟɦɨɟ (ɞɨ-
ɡɢɪɨɜɚɧɧɨɟ) ɫɢɥɨɜɨɟ ɦɚɝɧɢɬɧɨ-ɢɦɩɭɥɶɫɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɜ 
ɡɨɧɟ ɨɛɪɚɛɨɬɤɢ. 

 

ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɧɚ ɩɪɚɤɬɢɤɟ ɜɧɟɲɧɟɟ 
ɛɟɫɤɨɧɬɚɤɬɧɨɟ ɜɵɪɚɜɧɢɜɚɧɢɟ ɞɟɮɨɪɦɢɪɨɜɚɧ-

ɧɵɯ ɭɱɚɫɬɤɨɜ ɩɨɜɟɪɯɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɤɭɡɨɜɨɜ (ɜɧɟɲɧɹɹ ɛɟɫɤɨɧɬɚɤɬɧɚɹ ɪɢɯɬɨɜɤɚ), 
ɧɟ ɬɪɟɛɭɸɳɟɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɢɡɜɟɫɬɧɵɯ ɩɪɚɤ-
ɬɢɱɟɫɤɢ ɞɟɣɫɬɜɟɧɧɵɯ ɫɩɨɫɨɛɨɜ, ɨɛɹɡɚɬɟɥɶɧɨ-
ɝɨ ɞɨɫɬɭɩɚ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɪɢɯɬɭɟɦɨɣ 

ɜɦɹɬɢɧɵ. 

 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1. Ȼɟɥɵɣ ɂ.ȼ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɦɚɝɧɢɬɧɨ-
ɢɦɩɭɥɶɫɧɨɣ ɨɛɪɚɛɨɬɤɟ ɦɟɬɚɥɥɨɜ /  

ɂ.ȼ. Ȼɟɥɵɣ, ɋ.Ɇ. Ɏɟɪɬɢɤ, Ʌ.Ɍ. ɏɢɦɟɧɤɨ. 
– ɏ.: ȼɢɳɚ ɲɤɨɥɚ, 1977. – 168 ɫ. 

2. Ɍɭɪɟɧɤɨ Ⱥ.ɇ. ɂɦɩɭɥɶɫɧɵɟ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ 
ɞɥɹ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ɍɟɨɪɢɹ ɢ 

ɷɤɫɩɟɪɢɦɟɧɬ ɩɪɢɬɹɠɟɧɢɹ ɬɨɧɤɨɫɬɟɧɧɵɯ 
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