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ɍȾɄ 656.08 

 

 

ɈɉɊȿȾȿɅȿɇɂȿ ɉȺɊȺɆȿɌɊɈȼ ɆȺɇȿȼɊȺ ȺȼɌɈɆɈȻɂɅə  

ɉɊɂ ɂɋɋɅȿȾɈȼȺɇɂɂ ȾɌɉ 
 

ȿ.Ʌ. ɋɬɚɪɢɤɨɜ, ɫɬɚɪɲɢɣ ɷɤɫɩɟɪɬ ɫɟɤɬɨɪɚ ɚɜɬɨɬɟɯɧɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɇɂɗɄɐ 

ȽɍɆȼȾ ɍɤɪɚɢɧɵ ɜ ɏɚɪɶɤɨɜɫɤɨɣ ɨɛɥ., ɦɚɣɨɪ ɦɢɥɢɰɢɢ 
 

Аɧɧɨɬаɰиɹ. Ɋɚɫɫɦɨɬɪɟɧɚ ɩɪɨɛɥɟɦɚɬɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɦɚɧɟɜɪɨɦ ɚɜɬɨɦɨɛɢɥɹ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɧɟɞɨɫɬɚɬɤɢ ɫɭɳɟ-
ɫɬɜɭɸɳɢɯ ɪɚɫɱɟɬɧɵɯ ɦɟɬɨɞɢɤ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɧɟɜɪɨɜ ɚɜɬɨɦɨɛɢɥɟɣ. ɉɪɟɞɥɨɠɟɧɨ ɫɢɧɬɟɡɢɪɨ-
ɜɚɬɶ ɪɚɫɱɟɬɧɭɸ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ ɦɟɬɨɞɢɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɧɟɜɪɚ. 

 

Клɸɱевые ɫлɨва: ɚɜɬɨɦɨɛɢɥɶ, ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɩɪɨɢɫɲɟɫɬɜɢɟ, ɦɚɧɟɜɪ, ɪɚɫɱɟɬ, ɯɨɞɨ-
ɜɵɟ ɢɫɩɵɬɚɧɢɹ. 

 

ȼɂɁɇȺɑȿɇɇə ɉȺɊȺɆȿɌɊȱȼ ɆȺɇȿȼɊɍ ȺȼɌɈɆɈȻȱɅə  

ɉɊɂ ȾɈɋɅȱȾɀȿɇɇȱ ȾɌɉ 

 

Є.Ʌ. ɋɬɚɪɿɤɨɜ, ɫɬɚɪɲɢɣ ɟɤɫɩɟɪɬ ɫɟɤɬɨɪɚ ɚɜɬɨɬɟɯɧɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɇȾȿɄɐ 

ȽɍɆȼɋ ɍɤɪɚʀɧɢ ɜ ɏɚɪɤɿɜɫɶɤɿɣ ɨɛɥ., ɦɚɣɨɪ ɦɿɥɿɰɿʀ 
 

Аɧɨɬаɰіɹ. Ɋɨɡɝɥɹɧɭɬɨ ɩɪɨɛɥɟɦɚɬɢɤɭ ɞɨɫɥɿɞɠɟɧɧɹ ɨɛɫɬɚɜɢɧ ɞɨɪɨɠɧɶɨ-ɬɪɚɧɫɩɨɪɬɧɢɯ ɩɨɞɿɣ, 
ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɦɚɧɟɜɪɨɦ ɚɜɬɨɦɨɛɿɥɹ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ ɧɟɞɨɥɿɤɢ ɿɫɧɭɸɱɢɯ ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɦɟɬɨɞɢɤ 
ɞɨɫɥɿɞɠɟɧɧɹ ɦɚɧɟɜɪɿɜ ɚɜɬɨɦɨɛɿɥɿɜ. Зɚɩɪɨɩɨɧɨɜɚɧɨ ɫɢɧɬɟɡɭɜɚɬɢ ɪɨɡɪɚɯɭɧɤɨɜɭ ɣ ɟɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɭ ɦɟɬɨɞɢɤɢ ɞɨɫɥɿɞɠɟɧɧɹ ɦɚɧɟɜɪɭ. 
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Abstract. Problems of research of road accidents cause related to vehicle’s maneuver is examined. 
Disadvantages of modern calculation methods of research of steering movements are analyzed. The 
author proposed to synthesize the calculated and experimental research methods for maneuver inves-
tigation. 
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ȼɜɟɞɟɧɢɟ 
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɢɫ-
ɲɟɫɬɜɢɹ (ȾɌɉ), ɫɜɹɡɚɧɧɵɟ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 

ɧɚɥɢɱɢɹ ɭ ɜɨɞɢɬɟɥɹ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨ-
ɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɪɨɢɫɲɟɫɬɜɢɟ ɩɭɬɟɦ ɦɚ-
ɧɟɜɪɚ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɜɬɨɪɨɦ ɫɮɨɪ-
ɦɭɥɢɪɨɜɚɧɵ ɤɨɧɤɪɟɬɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɢɫɫɥɟɞɨɜɚɧɢɸ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ, ɫɜɹɡɚɧ-

ɧɵɯ ɫ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɦɚɧɟɜɪɚ ɚɜɬɨɦɨɛɢɥɹ. 
Ⱦɚɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨɡɜɨɥɹɬ ɭɬɨɱɧɢɬɶ 
ɩɚɪɚɦɟɬɪɵ ɦɚɧɟɜɪɚ ɚɜɬɨɦɨɛɢɥɹ, ɱɬɨ, ɜ  ɫɜɨɸ 

ɨɱɟɪɟɞɶ, ɩɨɡɜɨɥɢɬ ɨɪɝɚɧɚɦ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɢ 

ɫɭɞɭ ɢɡɛɟɠɚɬɶ ɧɟɡɚɤɨɧɧɨɝɨ ɪɟɲɟɧɢɹ ɩɨ ɞɟɥɭ 
ɨ ȾɌɉ. 

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ɋɨɜɪɟɦɟɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɝɞɟ ɛɵɥɢ ɛɵ ɩɪɢ-

ɜɟɞɟɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɫɭ-
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ɞɟɛɧɨɣ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ, ɧɟɦɧɨ-
ɝɨ. Ʌɢɬɟɪɚɬɭɪɵ, ɝɞɟ ɛɵɥɢ ɛɵ ɩɪɢɜɟɞɟɧɵ ɪɟ-
ɤɨɦɟɧɞɚɰɢɢ ɩɨ ɷɤɫɩɟɪɬɧɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɸ 

ɦɚɧɟɜɪɚ ɚɜɬɨɦɨɛɢɥɹ, ɟɳɟ ɦɟɧɶɲɟ. 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɍɤɪɚɢɧɟ ɩɪɢ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟ ɫɭɞɟɛɧɨɣ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ 

ɦɚɧɟɜɪ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɪɟɤɨɦɟɧɞɨ-
ɜɚɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɩɨ ɨɞɧɨɣ ɢɡ ɬɪɟɯ ɷɤɫɩɟɪɬ-
ɧɵɯ ɦɟɬɨɞɢɤ: 
– ɦɟɬɨɞɢɤɟ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɇ.Ɇ. Ʉɪɢɫɬɢ ɜ 
«Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɩɨ ɩɪɨɜɟɞɟ-
ɧɢɸ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ» ɜ 1971 

ɝɨɞɭ [2]; 

– ɦɟɬɨɞɢɤɟ, ɩɪɟɞɥɨɠɟɧɧɨɣ ȼ.Ⱥ. ɂɥɥɚɪɢɨɧɨ-
ɜɵɦ ɜ ɱ. 2 «ɋɭɞɟɛɧɨɣ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫ-
ɩɟɪɬɢɡɵ» ɜ 1980 ɝɨɞɭ [3]; 

– ɦɟɬɨɞɢɤɟ, ɩɪɟɞɥɨɠɟɧɧɨɣ ȼ.Ⱥ. ɂɥɥɚɪɢɨɧɨ-
ɜɵɦ ɜ ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɢɫɶɦɟ ɞɥɹ ɷɤɫɩɟɪɬɨɜ 
«Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɦɚɧɟɜɪɚ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ» ɜ 1989 ɝɨɞɭ [4]. 

 

ɍɤɚɡɚɧɧɵɟ ɦɟɬɨɞɢɤɢ ɨɫɧɨɜɚɧɵ ɧɚ ɞɚɧɧɵɯ, 
ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ, 

ɤɨɬɨɪɵɟ ɜɵɩɭɫɤɚɥɢɫɶ ɜ ɋɋɋɊ ɜ 60–70 ɝɨɞɚɯ 
ɩɪɨɲɥɨɝɨ ɜɟɤɚ. ɉɪɢ ɷɬɨɦ ɚɜɬɨɪɵ ɦɟɬɨɞɢɤ 
ɭɤɚɡɵɜɚɥɢ ɧɚ ɬɨ, ɱɬɨ ɞɚɧɧɵɟ ɦɟɬɨɞɢɤɢ ɧɭɠ-

ɞɚɸɬɫɹ ɜ ɭɬɨɱɧɟɧɢɢ. 

 

Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɢ ɦɟɬɨɞɢɤɢ ɩɨɡɜɨɥɹɸɬ ɢɫɫɥɟ-
ɞɨɜɚɬɶ ɦɚɧɟɜɪ ɚɜɬɨɦɨɛɢɥɹ ɬɨɥɶɤɨ ɩɪɢ ɟɝɨ 

ɪɚɜɧɨɦɟɪɧɨɦ ɞɜɢɠɟɧɢɢ. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨɡ-
ɜɨɥɹɸɬ  ɜɨɞɢɬɟɥɹɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɚɧɟɜɪɢ-

ɪɨɜɚɬɶ ɢ ɢɡɦɟɧɹɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨ-
ɦɨɛɢɥɹ. Ɇɟɬɨɞɢɤɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɢɥɢ ɛɵ 

ɢɫɫɥɟɞɨɜɚɬɶ ɦɚɧɟɜɪ ɚɜɬɨɦɨɛɢɥɹ ɜ ɩɪɨɰɟɫɫɟ 
ɪɚɡɝɨɧɚ ɥɢɛɨ ɬɨɪɦɨɠɟɧɢɹ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɨɬɫɭɬɫɬɜɭɸɬ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɐɟɥɶ ɪɚɛɨɬɵ – ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɪɚɫɱɟɬɧɵɣ 

ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɪɨɰɟɫɫɟ ɦɚɧɟɜɪɚ 
ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ. 

 

Ɂɚɞɚɱɚ: ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɨɛɥɟɦɧɵɟ ɜɨɩɪɨɫɵ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɪɨɰɟɫɫɟ ɦɚɧɟɜɪɚ ɩɪɢ ɢɫ-
ɫɥɟɞɨɜɚɧɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ; ɫɢɧɬɟɡɢɪɨ-
ɜɚɬɶ ɪɚɫɱɟɬɧɵɣ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɦɟɬɨɞɵ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɪɨɰɟɫɫɟ ɦɚɧɟɜɪɚ ɩɪɢ ɢɫ-
ɫɥɟɞɨɜɚɧɢɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɦɚɧɟɜɪɚ  
ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ  

ɨɛɫɬɨɹɬɟɥɶɫɬɜ ȾɌɉ 

 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɪɟɩɹɬɫɬɜɢɹ ɞɥɹ ɞɜɢɠɟ-
ɧɢɹ ɉɪɚɜɢɥɚɦɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɞɟɣ-

ɫɬɜɭɸɳɢɦɢ ɜ ɍɤɪɚɢɧɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɞɜɚ 
ɫɩɨɫɨɛɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɞɨɪɨɠɧɨ-ɬɪɚɧɫ-
ɩɨɪɬɧɨɝɨ ɩɪɨɢɫɲɟɫɬɜɢɹ (ȾɌɉ): ɫɧɢɠɟɧɢɟ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ 
ɢɥɢ ɛɟɡɨɩɚɫɧɵɣ ɨɛɴɟɡɞ ɩɪɟɩɹɬɫɬɜɢɹ [1]. ȼ 

ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ȾɌɉ ɫɭɞ ɢɥɢ 

ɨɪɝɚɧɵ ɞɨɡɧɚɧɢɹ ɱɚɫɬɨ ɫɬɚɜɹɬ ɩɟɪɟɞ ɷɤɫɩɟɪ-
ɬɚɦɢ ɜɨɩɪɨɫ: «Ɋɚɫɩɨɥɚɝɚɥ ɥɢ ɜɨɞɢɬɟɥɶ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡ-
ɦɨɠɧɨɫɬɶɸ ɨɫɭɳɟɫɬɜɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɨɛɴɟɡɞ 

ɩɪɟɩɹɬɫɬɜɢɹ ɧɚ ɭɤɚɡɚɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ?». Ⱦɥɹ 
ɨɬɜɟɬɚ ɧɚ ɷɬɨɬ ɜɨɩɪɨɫ ɷɤɫɩɟɪɬɭ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɱɢɬɚɬɶ ɬɪɚɟɤɬɨɪɢɸ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬ-
ɧɨɝɨ ɫɪɟɞɫɬɜɚ ɜ ɩɪɨɰɟɫɫɟ ɦɚɧɟɜɪɚ. 
 

Ʉɚɤ ɛɵɥɨ ɭɤɚɡɚɧɨ ɜɵɲɟ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ 
ɍɤɪɚɢɧɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɭɞɟɛɧɨɣ ɚɜɬɨ-
ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɢ 

ɷɤɫɩɟɪɬɧɵɯ ɦɟɬɨɞɢɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɧɟɜɪɚ 
ɚɜɬɨɦɨɛɢɥɹ. 
 

ȼ ɨɛɳɟɦ ɜɢɞɟ ɦɟɬɨɞɢɤɚ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ 
ɧɚɥɢɱɢɢ ɥɢɛɨ ɨɬɫɭɬɫɬɜɢɢ ɭ ɜɨɞɢɬɟɥɹ ɬɟɯɧɢ-

ɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ȾɌɉ  

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɪɚɜɧɟɧɢɢ ɞɜɭɯ ɜɟɥɢɱɢɧ:  

ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɚɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɪɟɞɨɬ-
ɜɪɚɳɟɧɢɹ ȾɌɉ, ɢ ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɨɣ ɪɚɫɩɨ-
ɥɚɝɚɥ ɜɨɞɢɬɟɥɶ; ɧɚɩɪɢɦɟɪ, ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ 
ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɥɫɹ ɚɜɬɨɦɨ-
ɛɢɥɶ ɨɬ ɦɟɫɬɚ ȾɌɉ ɜ ɦɨɦɟɧɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɪɟɩɹɬɫɬɜɢɹ ɞɥɹ ɞɜɢɠɟɧɢɹ, ɢ ɪɚɫɫɬɨɹɧɢɹ, ɤɨ-
ɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɜɨɞɢɬɟɥɸ ɞɥɹ ɨɫɭɳɟɫɬɜ-
ɥɟɧɢɹ ɦɚɧɟɜɪɚ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɨɛɴɟɡɞɚ ɩɪɟ-
ɩɹɬɫɬɜɢɹ. 
 

ɍɫɬɚɧɨɜɢɬɶ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɬɪɚɟɤɬɨɪɢɸ 

ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɦɚɧɟɜɪɟ ɧɟ ɩɪɟɞ-

ɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɬɚɤ ɤɚɤ ɧɟɜɨɡɦɨɠɧɨ 
ɬɨɱɧɨ ɭɫɬɚɧɨɜɢɬɶ, ɧɚ ɤɚɤɨɣ ɭɝɨɥ ɢ ɫ ɤɚɤɨɣ 

ɫɤɨɪɨɫɬɶɸ ɜɨɞɢɬɟɥɶ ɩɨɜɨɪɚɱɢɜɚɥ ɪɭɥɟɜɨɟ 
ɤɨɥɟɫɨ ɜɨ ɜɪɟɦɹ ɦɚɧɟɜɪɚ. ɇɨ ɷɬɨɝɨ ɢ ɧɟ ɧɭɠ-

ɧɨ ɞɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɧɚɥɢɱɢɢ ɥɢɛɨ  

ɨɬɫɭɬɫɬɜɢɢ ɭ ɜɨɞɢɬɟɥɹ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠ-

ɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ȾɌɉ ɩɭɬɟɦ ɨɫɭɳɟɫɬɜ-
ɥɟɧɢɹ ɦɚɧɟɜɪɚ. ɉɪɢ ɪɟɲɟɧɢɢ ɞɚɧɧɨɝɨ ɜɨɩɪɨ-
ɫɚ ɷɤɫɩɟɪɬ ɞɨɥɠɟɧ ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ ɛɵɥɨ ɛɵ, 

ɟɫɥɢ ɛɵ ɜɨɞɢɬɟɥɶ ɚɜɬɨɦɨɛɢɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨ 
ɩɪɢɦɟɧɢɥ ɦɚɧɟɜɪ, ɦɚɧɟɜɪɢɪɭɹ ɩɪɢ ɷɬɨɦ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɦɭ ɪɚɞɢɭɫɭ ɜ ɞɚɧɧɵɯ 

ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɲɟ-
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ɧɢɟ ɞɚɧɧɨɝɨ ɜɨɩɪɨɫɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɟ ɨɬ-
ɥɢɱɚɟɬɫɹ ɨɬ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɧɚɥɢɱɢɢ ɥɢɛɨ 

ɨɬɫɭɬɫɬɜɢɢ ɭ ɜɨɞɢɬɟɥɹ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠ-

ɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɪɨɢɫɲɟɫɬɜɢɟ ɩɭɬɟɦ 

ɬɨɪɦɨɠɟɧɢɹ. ȿɫɥɢ ɜ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɷɤɫ-
ɩɟɪɬ ɫɪɚɜɧɢɜɚɟɬ ɮɚɤɬɢɱɟɫɤɨɟ ɭɞɚɥɟɧɢɟ ɚɜɬɨ-
ɦɨɛɢɥɹ ɨɬ ɦɟɫɬɚ ȾɌɉ ɫ ɨɫɬɚɧɨɜɨɱɧɵɦ ɩɭɬɟɦ 

ɚɜɬɨɦɨɛɢɥɹ (ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ, 

ɧɟɨɛɯɨɞɢɦɵɦ ɜɨɞɢɬɟɥɸ ɞɥɹ ɨɫɬɚɧɨɜɤɢ ɚɜɬɨ-
ɦɨɛɢɥɹ), ɬɨ ɜ ɫɥɭɱɚɟ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ 
ɧɚɥɢɱɢɢ ɥɢɛɨ ɨɬɫɭɬɫɬɜɢɢ ɭ ɜɨɞɢɬɟɥɹ ɬɟɯɧɢ-

ɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ȾɌɉ ɩɭ-

ɬɟɦ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɦɚɧɟɜɪɚ ɷɤɫɩɟɪɬ ɫɪɚɜɧɢ-

ɜɚɟɬ ɮɚɤɬɢɱɟɫɤɨɟ ɭɞɚɥɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɨɬ 
ɦɟɫɬɚ ȾɌɉ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ, ɧɟ-
ɨɛɯɨɞɢɦɵɦ ɜɨɞɢɬɟɥɸ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɨɛɴ-

ɟɡɞɚ ɩɪɟɩɹɬɫɬɜɢɹ. 
 

ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɧɢ ɨɞɧɚ ɢɡ ɜɵɲɟɭɩɨ-
ɦɹɧɭɬɵɯ ɦɟɬɨɞɢɤ ɧɟ ɨɬɦɟɧɹɟɬ ɢ ɧɟ ɨɩɪɨɜɟɪ-
ɝɚɟɬ ɞɪɭɝɭɸ. ȼɵɛɨɪ ɦɟɬɨɞɢɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɦɚɧɟɜɪɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɧɟ ɪɟɝɥɚ-
ɦɟɧɬɢɪɨɜɚɧ, ɬ.ɟ. ɷɤɫɩɟɪɬ ɦɨɠɟɬ ɜɵɛɢɪɚɬɶ ɦɟ-
ɬɨɞɢɤɭ ɩɨ ɫɜɨɟɦɭ ɭɫɦɨɬɪɟɧɢɸ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ 
ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ 
ɦɚɧɟɜɪɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɨ ɪɚɡɧɵɦ 

ɦɟɬɨɞɢɤɚɦ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ, 
ɱɬɨ, ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ 
ȾɌɉ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɭɱɟɧɢɸ ɩɪɨɬɢɜɨ-
ɩɨɥɨɠɧɵɯ ɜɵɜɨɞɨɜ ɩɪɢ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɢɫ-
ɯɨɞɧɵɯ ɞɚɧɧɵɯ. 
 

ɇɚɩɪɢɦɟɪ: ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɨɞɧɨɣ ɢɡ ɦɟɬɨɞɢɤ 
ɷɤɫɩɟɪɬ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɜɵɜɨɞɵ ɨ ɧɚɥɢɱɢɢ ɭ 
ɜɨɞɢɬɟɥɹ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɛɟɡɨɩɚɫ-
ɧɨ ɨɛɴɟɯɚɬɶ ɩɪɟɩɹɬɫɬɜɢɟ, ɚ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ 
ɞɪɭɝɨɣ ɦɟɬɨɞɢɤɟ, ɧɨ ɫ ɬɟɦɢ ɠɟ ɢɫɯɨɞɧɵɦɢ 

ɞɚɧɧɵɦɢ, ɷɤɫɩɟɪɬ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɜɵɜɨɞɵ 

ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɭ ɜɨɞɢɬɟɥɹ ɬɚɤɨɣ ɜɨɡɦɨɠɧɨ-
ɫɬɢ. 

 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤ ɜɨɩɪɨɫ: ɤɚɤɚɹ ɢɡ ɜɵ-

ɲɟɭɤɚɡɚɧɧɵɯ ɷɤɫɩɟɪɬɧɵɯ ɦɟɬɨɞɢɤ ɧɚɢɛɨɥɟɟ 
ɬɨɱɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬ ɩɚɪɚɦɟɬɪɵ ɦɚɧɟɜɪɚ ɫɨ-
ɜɪɟɦɟɧɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ? Ɍɟɨɪɟɬɢɱɟɫɤɢ ɨɬɜɟ-
ɬɢɬɶ ɧɚ ɞɚɧɧɵɣ ɜɨɩɪɨɫ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɵɦ, ɬɚɤ ɤɚɤ ɤɚɠɞɚɹ ɢɡ ɷɤɫɩɟɪɬɧɵɯ 
ɦɟɬɨɞɢɤ ɛɵɥɚ ɨɫɧɨɜɚɧɚ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɨ-
ɩɭɳɟɧɢɹɯ. Ɉɬɜɟɬ ɧɚ ɞɚɧɧɵɣ ɜɨɩɪɨɫ ɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹɯ. 
 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɵɯ ɩɪɨɬɢ-

ɜɨɪɟɱɢɜɵɯ ɢ ɧɟɨɞɧɨɡɧɚɱɧɵɯ ɜɵɜɨɞɨɜ ɷɤɫ-
ɩɟɪɬɚ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɚɧɟɜɪɚ ɚɜɬɨɦɨɛɢɥɹ, 
ɷɤɫɩɟɪɬɚɦɢ ɇɂɗɄɐ ɩɪɢ ȽɍɆȼȾ ɍɤɪɚɢɧɵ ɜ 

ɏɚɪɶɤɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɢ ɭɱɟɧɵɦɢ ɏɚɪɶɤɨɜ-
ɫɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠ-

ɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ (ɏɇȺȾɍ) ɩɪɨɜɨɞɢɥɢɫɶ 
ɦɧɨɝɨɮɚɤɬɨɪɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɥɟɝɤɨ-
ɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɲɢɧ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ. 
 

 
 

Ɋɢɫ. 1. ɏɨɞɨɜɵɟ ɢɫɩɵɬɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ  
ȼȺɁ-2111 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɧɟɜɪɨɜ 
ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȾɋɌɍ 

3310-96 ɤ ɩɪɨɜɟɞɟɧɢɸ ɢɫɩɵɬɚɧɢɣ ɧɚ ɭɫɬɨɣ-

ɱɢɜɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ [5]. 

 

ɉɨɫɥɟ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɢ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚ-
ɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ 

ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɨ ɬɪɟɦ ɫɭɳɟɫɬɜɭɸɳɢɦ ɜ 
ɍɤɪɚɢɧɟ ɦɟɬɨɞɢɤɚɦ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɦ ɞɥɹ 
ɷɤɫɩɟɪɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɧɟɜɪɚ ɚɜɬɨɦɨ-
ɛɢɥɹ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɲɢɛɤɢ 

ɩɪɢ ɫɥɨɠɧɵɯ ɪɚɫɱɟɬɚɯ ɨɧɢ ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ 

ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ Mathcad. 

 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɚɧɟɜɪɚ 
ɫɦɟɧɚ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ (ɪɢɫ. 2), ɫɨɝɥɚɫɧɨ 

ɪɚɫɱɟɬɚɦ ɩɨ ɦɟɬɨɞɢɤɟ, ɩɪɟɞɥɨɠɟɧɧɨɣ 

ɇ.Ɇ. Ʉɪɢɫɬɢ ɜ 1971 ɝ., ɧɚɢɛɨɥɶɲɟɟ ɩɨɩɟɪɟɱ-
ɧɨɟ ɫɦɟɳɟɧɢɟ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ 
ɤɚɬɟɝɨɪɢɢ Ɇ1 (Ɏɨɪɞ Ɇɨɧɞɟɨ) ɩɪɢ ɡɚɞɚɧɧɨɣ 

ɫɤɨɪɨɫɬɢ 57 ɤɦ/ɱ ɧɚ ɭɱɚɫɬɤɟ 12 ɦ (ɧɚ ɭɱɚɫɬɤɟ 
ɫ ɫɭɯɢɦ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɦ ɩɨɤɪɵɬɢɟɦ)  

ɫɨɫɬɚɜɥɹɟɬ 1,14 ɦ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɨ ɩɨ ɮɨɪɦɭ-

ɥɚɦ [1] 

 
2

a
ɩɪ a

2

0,5
127 '

57
0,5 1,7 32,8,

127 0,8

V
R B   
   

           (1) 

 
 

2 2
ɩɪ a ɩɪ a ɦ

2 2

2 2

2 32,8 1,7 2 32,8 1,7 12 1,14,

y R B R B S       
       

(2) 

 

ɝɞɟ Rɩɪ – ɩɪɟɞɟɥɶɧɵɣ (ɦɚɤɫɢɦɚɥɶɧɵɣ) ɪɚɞɢɭɫ 
ɩɨɜɨɪɨɬɚ ɜɧɟɲɧɟɣ ɝɚɛɚɪɢɬɧɨɣ ɬɨɱɤɢ ɚɜɬɨɦɨ-
ɛɢɥɹ ɩɨ ɭɫɥɨɜɢɸ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɫ ɞɨɪɨɝɨɣ, 

ɦ; Va – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ:  
57 ɤɦ/ɱ; φ’ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɫ 
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ɞɨɪɨɝɨɣ ɩɪɢ ɛɨɤɨɜɨɦ ɫɤɨɥɶɠɟɧɢɢ: 0,8; Ba – 

ɝɚɛɚɪɢɬɧɚɹ ɲɢɪɢɧɚ ɚɜɬɨɦɨɛɢɥɹ ɤɚɬɟɝɨɪɢɢ 

Ɇ1 1,7 ɦ; Sɦ – ɪɚɫɫɬɨɹɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɟɨɞɨɥɟɥ 
ɚɜɬɨɦɨɛɢɥɶ ɜ ɩɪɨɰɟɫɫɟ ɦɚɧɟɜɪɚ: 12 ɦ. 

 

 
 

Ɋɢɫ. 2. Ɇɚɧɟɜɪ «ɫɦɟɧɚ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ» 

 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ ɩɨ ɦɟɬɨɞɢɤɟ, ɩɪɟɞɥɨɠɟɧ-

ɧɨɣ ȼ.Ⱥ. ɂɥɥɚɪɢɨɧɨɜɵɦ ɜ 1980 ɝ., ɧɚɢɛɨɥɶ-
ɲɟɟ ɩɨɩɟɪɟɱɧɨɟ ɫɦɟɳɟɧɢɟ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɦɨɛɢɥɹ ɤɚɬɟɝɨɪɢɢ Ɇ1 (Ɏɨɪɞ Ɇɨɧɞɟɨ) 
ɩɪɢ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 57 ɤɦ/ɱ ɧɚ ɭɱɚɫɬɤɟ  

(12 ɦ ɧɚ ɭɱɚɫɬɤɟ ɫ ɫɭɯɢɦ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɦ 

ɩɨɤɪɵɬɢɟɦ) ɫɨɫɬɚɜɥɹɟɬ 0,5 ɦ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɨ 

ɩɨ ɮɨɪɦɭɥɚɦ [2] 
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                              

         
14 0,758 6 3,14 0,758 0,06 (57/ 3,6) 0,758

sin cos 0,5,
0,758 0,758 2 3,14 2,8

                         
 

ɝɞɟ t – ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɦɚɧɟɜɪɚ: 0,758 ɫ; 
Хɦ – ɪɚɫɫɬɨɹɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɟɨɞɨɥɟɥ ɚɜɬɨɦɨ-
ɛɢɥɶ ɜ ɩɪɨɰɟɫɫɟ ɦɚɧɟɜɪɚ: 12 ɦ; Va – ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ: 57 ɤɦ/ɱ; T – ɩɟɪɢɨɞ 

ɫɢɧɭɫɨɢɞɚɥɶɧɨɣ ɮɭɧɤɰɢɢ (ɩɪɢ ɦɚɧɟɜɪɟ ɫɦɟ-
ɧɚ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ T = t), 0,758 ɫ; g – ɭɫɤɨ-
ɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ: 9,81 ɦ/ɫ2; φ – ɤɨ-

ɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɫ ɞɨɪɨɝɨɣ: 0,8;  

L – ɛɚɡɚ ɚɜɬɨɦɨɛɢɥɹ Ɏɨɪɞ Ɇɨɧɞɟɨ 2006 ɝɨɞɚ 
ɜɵɩɭɫɤɚ: 2,8 ɦ; θmax – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠ-

ɧɵɣ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ ɩɨ 

ɭɫɥɨɜɢɸ ɡɚɧɨɫɚ, 0,06 ɪɚɞ; Ȗ – ɜɟɥɢɱɢɧɚ ɤɭɪ-
ɫɨɜɨɝɨ ɭɝɥɚ ɜ ɤɨɧɰɟ ɦɚɧɟɜɪɚ, 0 ɪɚɞ. 

 

(5)

(6)
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ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɚɦ ɩɨ ɦɟɬɨɞɢɤɟ, ɩɪɟɞɥɨɠɟɧ-

ɧɨɣ ȼ.Ⱥ. ɂɥɥɚɪɢɨɧɨɜɵɦ ɜ 1989 ɝ., ɧɚɢɛɨɥɶ-
ɲɟɟ ɩɨɩɟɪɟɱɧɨɟ ɫɦɟɳɟɧɢɟ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɦɨɛɢɥɹ ɤɚɬɟɝɨɪɢɢ Ɇ1 (Ɏɨɪɞ Ɇɨɧɞɟɨ) 
ɩɪɢ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 57 ɤɦ/ɱ ɧɚ ɭɱɚɫɬɤɟ  
12 ɦ (ɧɚ ɭɱɚɫɬɤɟ ɫ ɫɭɯɢɦ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɦ 

ɩɨɤɪɵɬɢɟɦ) ɫɨɫɬɚɜɥɹɟɬ 0,57 ɦ, ɱɬɨ ɨɩɪɟɞɟɥɟ-
ɧɨ ɩɨ ɮɨɪɦɭɥɟ [3] 
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16 ' 16 0,8 12
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           (7) 

 

ɝɞɟ φ’ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɫ ɞɨ-
ɪɨɝɨɣ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 0,8; Хɦ – 

ɪɚɫɫɬɨɹɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɟɨɞɨɥɟɥ ɚɜɬɨɦɨɛɢɥɶ ɜ 
ɩɪɨɰɟɫɫɟ ɦɚɧɟɜɪɚ: 12 ɦ; Va – ɫɤɨɪɨɫɬɶ ɞɜɢ-

ɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ: 57 ɤɦ/ɱ. 
 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ 
ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ 12 ɦ ɫ ɫɭɯɢɦ ɚɫɮɚɥɶɬɨɛɟɬɨɧ-

ɧɵɦ ɩɨɤɪɵɬɢɟɦ ɩɪɢ ɫɤɨɪɨɫɬɢ 57 ɤɦ/ɱ ɚɜɬɨ-
ɦɨɛɢɥɶ ɤɚɬɟɝɨɪɢɢ Ɇ1 (Ɏɨɪɞ Ɇɨɧɞɟɨ) ɦɨɠɟɬ 
ɫɦɟɫɬɢɬɶ ɩɨɥɨɫɭ ɫɜɨɟɝɨ ɞɜɢɠɟɧɢɹ ɧɚ 3,5 ɦ. 

 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɫ  
ɪɟɡɭɥɶɬɚɬɚɦɢ ɯɨɞɨɜɵɯ ɢɫɩɵɬɚɧɢɣ ɫɥɟɞɭɟɬ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɢ ɨɞɧɚ ɢɡ ɫɭɳɟ-
ɫɬɜɭɸɳɢɯ ɪɚɫɱɟɬɧɵɯ ɦɟɬɨɞɢɤ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɦɚɧɟɜɪɚ ɚɜɬɨɦɨɛɢɥɹ ɧɟ ɞɚɟɬ ɨɛɴɟɤɬɢɜɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɛɵ 

ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ 

ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ. Ⱥɧɚɥɨɝɢɱɧɨɟ ɪɚɫɯɨɠɞɟɧɢɟ 
ɪɚɫɱɟɬɧɵɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨ-
ɥɭɱɚɟɬɫɹ ɢ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɞɪɭɝɢɯ ɬɢɩɨɜ 
ɦɚɧɟɜɪɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɦɚɧɟɜɪɚ 
ɪɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɦɟɳɟɧɢɹ 
ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɜ 3–7 ɪɚɡ 
ɦɟɧɶɲɟ ɟɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɵ, ɬ.ɟ. ɪɟ-
ɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɜɫɟɦ ɦɟɬɨɞɢɤɚɦ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɦɚɧɟɜɪɚ ɡɚɧɢɠɚɸɬ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɨɬɤɥɨɧɟɧɢɹ (ɫɦɟɳɟɧɢɹ) 
ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɤɚɬɟɝɨɪɢɢ Ɇ1. 

ɇɚɢɛɨɥɟɟ ɬɨɱɧɨɣ ɨɤɚɡɚɥɚɫɶ ɦɟɬɨɞɢɤɚ, ɩɪɟɞ-

ɥɨɠɟɧɧɚɹ ɇ.Ɇ. Ʉɪɢɫɬɢ ɜ «Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟ-
ɤɨɦɟɧɞɚɰɢɹɯ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɚɜɬɨɬɟɯɧɢɱɟ-
ɫɤɨɣ ɷɤɫɩɟɪɬɢɡɵ» ɜ 1971 ɝɨɞɭ [2], ɧɚɢɦɟɧɟɟ 
ɬɨɱɧɨɣ – ɦɟɬɨɞɢɤɚ, ɩɪɟɞɥɨɠɟɧɧɚɹ ȼ.Ⱥ. ɂɥɥɚ-
ɪɢɨɧɨɜɵɦ ɜ ɱ. 2 «ɋɭɞɟɛɧɨɣ ɚɜɬɨɬɟɯɧɢɱɟɫɤɨɣ 

ɷɤɫɩɟɪɬɢɡɵ» ɜ 1980 ɝɨɞɭ [3]. 

 

ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɚɫ-
ɱɟɬɧɵɟ ɦɟɬɨɞɢɤɢ ɷɤɫɩɟɪɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɦɚɧɟɜɪɚ ɫɨɡɞɚɜɚɥɢɫɶ ɜ ɷɩɨɯɭ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɚɜɬɨɦɨɛɢɥɟɣ ȽȺɁ-21, ȽȺɁ-24, Ɇɨɫɤɜɢɱ-412, 

«ɉɨɛɟɞɚ», ȼȺɁ-2101 ɫ ɤɥɚɫɫɢɱɟɫɤɨɣ ɡɚɞɧɟ-
ɩɪɢɜɨɞɧɨɣ ɤɨɦɩɨɧɨɜɤɨɣ, ɫ ɧɟɞɨɫɬɚɬɨɱɧɨɣ                            

ɩɨɜɨɪɚɱɢɜɚɟɦɨɫɬɶɸ, ɡɚɜɢɫɢɦɨɣ ɡɚɞɧɟɣ ɩɨɞ-

ɜɟɫɤɨɣ, ɱɟɪɜɹɱɧɵɦ ɪɭɥɟɜɵɦ ɦɟɯɚɧɢɡɦɨɦ ɛɟɡ 
ɭɫɢɥɢɬɟɥɹ, ɞɢɚɝɨɧɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɲɢɧ, 

ɜɵɫɨɤɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɰɟɧɬɪɚ ɦɚɫɫ, ɩɪɢ 

ɤɨɬɨɪɨɦ ɩɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚɫɬɭɩɚɟɬ ɩɨ 
ɭɫɥɨɜɢɸ ɨɩɪɨɤɢɞɵɜɚɧɢɹ. 
 

ɋɨɜɪɟɦɟɧɧɵɟ ɥɟɝɤɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ ɬɚɤɢɯ 

ɮɢɪɦ, ɤɚɤ BMW, Volkswagen, Toyota, 

Mercedes, Honda, Ford ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɢɡ-
ɜɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ȿɜɪɨɩɵ, Ⱥɦɟɪɢɤɢ, 

Ⱥɡɢɢ ɢ əɩɨɧɢɢ  ɫɩɨɫɨɛɧɵ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ 
ɷɮɮɟɤɬɢɜɧɟɟ ɜɵɩɨɥɧɹɬɶ ɦɚɧɟɜɪ, ɱɟɦ ɫɨɜɟɬ-
ɫɤɢɟ ɚɜɬɨɦɨɛɢɥɢ 60–70 ɝɨɞɨɜ ɜɵɩɭɫɤɚ. Ȼɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨɟ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ 
ɩɟɪɟɞɧɟɩɪɢɜɨɞɧɨɣ ɤɨɦɩɨɧɨɜɤɢ, ɧɟɡɚɜɢɫɢɦɨɣ 

ɩɨɞɜɟɫɤɢ ɜɫɟɯ ɤɨɥɟɫ, ɪɟɟɱɧɨɝɨ ɪɭɥɟɜɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɫ ɭɫɢɥɢɬɟɥɟɦ, ɪɚɞɢɚɥɶɧɨɣ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɲɢɧ ɧɢɡɤɨɝɨ ɩɪɨɮɢɥɹ, ɜɧɟɞɪɟɧɢɹ 
ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɹ ɧɚɞ ɤɭɪɫɨɜɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɧɢɡɤɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɰɟɧ-

ɬɪɚ ɦɚɫɫ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɧɚɫɬɭɩɚɟɬ ɩɨ ɭɫɥɨɜɢɸ ɫɤɨɥɶɠɟɧɢɹ ɤɨɥɟɫ. 
 

ȼɵɜɨɞɵ 
 

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɭɤɚɡɚɧɧɵɦɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ-
ɦɢ ɩɪɢ ɷɤɫɩɟɪɬɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɚɧɟɜɪɚ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɞɟ-
ɥɹɬɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɨɰɟɧɤɢ ɞɟɣɫɬɜɢɹ ɜɨɞɢɬɟɥɹ: 
 

– ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ: ɟɫɥɢ ɪɚɫɱɟɬɚɦɢ ɩɨ ɨɞɧɨɣ 

ɢɡ ɷɤɫɩɟɪɬɧɵɯ ɦɟɬɨɞɢɤ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɜɨɞɢɬɟɥɶ ɪɚɫɩɨɥɚɝɚɥ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡ-
ɦɨɠɧɨɫɬɶɸ ɨɫɭɳɟɫɬɜɢɬɶ ɛɟɡɨɩɚɫɧɵɣ ɨɛɴɟɡɞ 

ɩɪɟɩɹɬɫɬɜɢɹ, ɬɨ ɷɤɫɩɟɪɬ ɦɨɠɟɬ ɫɞɟɥɚɬɶ ɤɚɬɟ-
ɝɨɪɢɱɟɫɤɢɣ ɜɵɜɨɞ ɨ ɧɚɥɢɱɢɢ ɭ ɜɨɞɢɬɟɥɹ ɬɟɯ-
ɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ȾɌɉ 

ɩɭɬɟɦ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ; 
 

– ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ: ɟɫɥɢ ɪɚɫɱɟɬ ɩɨɤɚɠɟɬ ɧɟɷɮ-

ɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɧɟɜɪɚ ɜ ɫɥɨ-
ɠɢɜɲɟɣɫɹ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɬɭɚɰɢɢ, 

ɬɨ ɷɤɫɩɟɪɬ ɧɟ ɞɨɥɠɟɧ ɞɟɥɚɬɶ ɤɚɬɟɝɨɪɢɱɟɫɤɢɣ 

ɜɵɜɨɞ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɭ ɜɨɞɢɬɟɥɹ ɬɟɯɧɢɱɟɫɤɨɣ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ȾɌɉ ɩɭɬɟɦ 

ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ. 
 

ȼɨ ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɟ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢ-

ɦɨɫɬɶ ɜ ɩɪɨɜɟɞɟɧɢɢ ɫɥɟɞɫɬɜɟɧɧɨɝɨ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚ. ɗɬɨ ɩɨɦɨɠɟɬ ɷɤɫɩɟɪɬɭ ɞɚɬɶ ɤɚɬɟɝɨɪɢ-

ɱɟɫɤɢɣ ɜɵɜɨɞ ɨ ɧɚɥɢɱɢɢ ɢɥɢ ɨɬɫɭɬɫɬɜɢɢ ɭ 

ɜɨɞɢɬɟɥɹ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɢɡɛɟɠɚɬɶ 
ȾɌɉ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɦɚɧɟɜɪɚ. ȼ ɫɜɨɸ 

ɨɱɟɪɟɞɶ, ɷɬɨ ɩɨɡɜɨɥɢɬ ɫɥɟɞɫɬɜɢɸ ɢ ɫɭɞɭ ɢɡ-
ɛɟɠɚɬɶ ɧɟɡɚɤɨɧɧɨɝɨ ɪɟɲɟɧɢɹ ɩɨ ɞɟɥɭ ɨ ȾɌɉ. 
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Ⱦɥɹ ɷɬɨɝɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɞɟɬ ɪɚɡɪɚɛɨɬɤɚ 
ɢ ɚɩɪɨɛɚɰɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɦɟɬɨɞɚ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɚɧɟɜɪɚ ɚɜɬɨɦɨɛɢɥɹ 
ɢ ɞɚɥɶɧɟɣɲɟɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɫɱɟɬɧɨ-
ɝɨ ɦɟɬɨɞɚ. 
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