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ɉ.Ⱥ. ɋɟɧɶɤɢɧ 
Ɉɦɫɤɢɣ ɚɜɬɨɛɪɨɧɟɬɚɧɤɨɜɵɣ ɢɧɠɟɧɟɪɧɵɣ ɢɧɫɬɢɬɭɬ, Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɬɨɩɥɢɜɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɭɫɟɧɢɱɧɨɣ 
ɦɚɲɢɧɵ ɩɪɢ ɨɛɨɪɭɞɨɜɚɧɢɢ ɟɟ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɨɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɭɪɨɜɧɹɦɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɭɫɥɨɜɢɹɦɢ ɩɪɨɬɟɤɚɧɢɹ ɜɧɟɲɧɟɣ ɫɤɨɪɨɫɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɟɪɟɜɨɞɚ 
ɞɜɢɝɚɬɟɥɹ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ – «ɩɨɧɢɠɟɧɧɵɣ» ɭɪɨɜɟɧɶ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ 
ɩɨɤɚɡɚɬɟɥɸ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɢɥɨɜɨɣ 
ɭɫɬɚɧɨɜɤɢ. Чɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɛɟɫɩɟɱɢɬ ɭɥɭɱɲɟɧɢɟ ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ 
ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ, ɫɜɹɡɚɧɧɨɝɨ ɫɨ ɫɧɢɠɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɩɟɪɟɤɥɸɱɟɧɢɣ 
ɩɟɪɟɞɚɱ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɝɭɫɟɧɢɱɧɚɹ ɦɚɲɢɧɚ, ɦɨɳɧɨɫɬɶ, ɡɚɝɪɭɡɤɚ, ɫɢɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ, 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 

 

ȼɜɟɞɟɧɢɟ 
ɇɚɱɢɧɚɹ ɫ 1960-ɯ ɝɨɞɨɜ, 

ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɨɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ 
ɞɪɭɝɨɣ ɬɟɯɧɢɤɢ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫɨɨɬɧɨɲɟɧɢɟɦ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɢ 
ɦɚɫɫɵ ɨɛɴɟɤɬɚ, ɧɟɩɪɟɪɵɜɧɨ ɩɨɜɵɲɚɥɚɫɶ. 
Ɍɟɧɞɟɧɰɢɹ ɪɨɫɬɚ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɭɫɟɧɢɱɧɵɯ ɦɚɲɢɧ ɢ ɭɜɟɥɢɱɟɧɢɟ ɪɚɛɨɱɢɯ 
ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɤɚɤ ɜ ɧɚɲɟɣ 
ɫɬɪɚɧɟ, ɬɚɤ ɢ ɡɚ ɪɭɛɟɠɨɦ.  

Ɉɞɧɚɤɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫ ɪɨɫɬɨɦ 
ɷɧɟɪɝɨɧɚɫɵɳɟɧɧɨɫɬɢ ɦɚɲɢɧ ɫɬɟɩɟɧɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɫɧɢɠɟɧɢɟɦ 
ɡɚɝɪɭɡɤɢ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ (ɋɍ), 
ɭɦɟɧɶɲɚɟɬɫɹ.  

ɇɢɡɤɚɹ ɡɚɝɪɭɡɤɚ ɋɍ ɦɚɲɢɧɵ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɦɚɲɢɧ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɡɜɚɧɧɨɝɨ 
ɢɧɬɟɧɫɢɜɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɞɨɪɨɠɧɨ-ɝɪɭɧɬɨɜɵɯ 
ɭɫɥɨɜɢɣ (ȾȽɍ), ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɟɬɫɹ ɨɛɴɟɤɬ, 
ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ, ɤɜɚɥɢɮɢɤɚɰɢɟɣ 
ɜɨɞɢɬɟɥɹ, ɚ ɬɚɤ ɠɟ ɜɵɩɨɥɧɹɟɦɨɣ ɡɚɞɚɱɢ-
ɨɩɟɪɚɰɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɞɜɢɠɟɧɢɟ ɝɭɫɟɧɢɱɧɵɯ ɦɚɲɢɧ ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɥɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɋɍ ɜ ɯɨɞɟ ɢɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 30% ɨɛɳɟɝɨ 
ɜɪɟɦɟɧɢ ɞɜɢɠɟɧɢɹ Д1]. 

ɋɧɢɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɋɍ ɜ 
ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɨɤɚɡɵɜɚɸɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɢɯ, ɩɪɢɱɟɦ 
ɩɨɫɬɨɹɧɧɵɯ ɧɚɝɪɭɡɤɚɯ. ɋ ɭɦɟɧɶɲɟɧɢɟɦ 
ɧɚɝɪɭɡɤɢ ɧɚ ɞɜɢɝɚɬɟɥɶ, ɚ ɬɚɤ ɠɟ ɩɪɢ ɩɟɪɟɯɨɞɟ 
ɧɚ ɧɟɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɪɟɠɢɦɵ ɨɧɢ ɡɚɦɟɬɧɨ 
ɭɯɭɞɲɚɸɬɫɹ.  

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɪɟɲɟɧɢɟ ɜɵɹɜɥɟɧɧɨɣ 
ɩɪɨɛɥɟɦɵ ɦɨɝɥɨ ɛɵ ɡɚɤɥɸɱɚɬɶɫɹ ɜ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɭɪɨɜɧɹ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɋɍ ɦɚɲɢɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɨɣ ɡɚɞɚɱɢ-ɨɩɟɪɚɰɢɢ (ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɛɨɥɟɟ ɷɧɟɪɝɨɟɦɤɢɯ ɨɩɟɪɚɰɢɣ 
ɩɪɢɦɟɧɹɬɶ ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ «ɲɬɚɬɧɵɣ» 
ɦɟɧɟɟ ɷɧɟɪɝɨɟɦɤɢɟ «ɩɨɧɢɠɟɧɧɵɣ»). 
Ɋɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɨɝɨ «ɝɢɛɤɨɝɨ» 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɹɜɢɥɚɫɶ ɛɵ ɛɨɥɟɟ ɩɨɥɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɦɚɲɢɧɵ. Ɉɞɧɚɤɨ, ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ 
ɩɪɢɜɟɞɟɬ ɤ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ 
ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, ɱɬɨ ɩɪɢ ɞɜɢɠɟɧɢɢ 
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ɦɚɲɢɧɵ ɜ ɫɥɨɠɧɵɯ ȾȽɍ ɫɧɢɡɢɬ ɜɨɡɦɨɠɧɨɫɬɢ 
ɞɜɢɝɚɬɟɥɹ ɩɨ ɩɪɟɨɞɨɥɟɧɢɸ ɩɟɪɟɝɪɭɡɨɤ. 
ɍɜɟɥɢɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɢ    ɞɨ ɭɪɨɜɧɹ  
ɪɟɚɥɢɡɚɰɢɢ ɞɜɢɝɚɬɟɥɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɏɉɆ) ɩɪɢɜɨɞɢɬ ɤ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɢ 
ɪɨɫɬɭ ɟɝɨ ɡɚɝɪɭɡɤɢ. ɍɤɚɡɚɧɧɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɤɨɦɩɟɧɫɚɰɢɸ ɭɯɭɞɲɟɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɨɛɴɟɤɬɚ ɜ ɰɟɥɨɦ ɩɪɢ ɫɧɢɠɟɧɢɢ ɦɨɳɧɨɫɬɢ ɋɍ. 

ɉɪɨɝɪɚɦɦɚ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɭɫɟɧɢɱɧɨɣ 
ɦɚɲɢɧɵ ɫ ɞɜɢɝɚɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɦɚɲɢɧɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɭɪɨɜɧɹɦɢ 
ɮɨɪɫɢɪɨɜɚɧɢɹ ɋɍ ɪɚɡɪɚɛɨɬɚɧɚ 
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ 
ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɢ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɪɚɡɪɚɛɨɬɚɧɚ 
ɤɨɦɩɶɸɬɟɪɧɚɹ ɩɪɨɝɪɚɦɦɚ «ɉɪɨɝɪɚɦɦɚ ɞɥɹ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ ɫ ɞɜɢɝɚɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɣ 
ɦɨɳɧɨɫɬɢ» ɧɚ ɹɡɵɤɟ Object Pascal ɜ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɪɟɞɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
Borland Delphi 7.0, ɪɢɫɭɧɨɤ 1. 

 

 
 

Ɋɢɫ. 1. ȼɵɜɨɞ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ «ɉɪɨɝɪɚɦɦɟ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ ɫ ɞɜɢɝɚɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ» Д2Ж 

 
ɉɪɨɝɪɚɦɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɞɜɢɠɟɧɢɹ 
ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ, ɨɫɧɚɳɟɧɧɨɣ ɋɍ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

ȼ ɬɟɤɫɬɟ ɩɪɨɝɪɚɦɦɵ ɡɚɞɚɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ ɦɚɲɢɧɵ, ɩɟɪɟɞɚɬɨɱɧɵɟ 
ɨɬɧɨɲɟɧɢɹ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɪɟɝɭɥɹɬɨɪɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ (ɥɢɛɨ ɫɟɪɢɣɧɨɝɨ, 
ɥɢɛɨ ɞɟɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɞɨ ɪɟɠɢɦɚ ɏɉɆ). ȼ 
ɯɨɞɟ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɧɚ ɷɤɪɚɧ ɤɨɦɩɶɸɬɟɪɚ  

 

 
ɜɵɜɨɞɹɬɫɹ ɪɟɝɭɥɹɬɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɞɜɢɝɚɬɟɥɹ ɢ ɪɚɡɝɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɨɛɴɟɤɬɚ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɬɟɤɭɳɢɟ 
ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɪɚɫɯɨɞɚ 
ɬɨɩɥɢɜɚ.  

ɇɚ ɪɢɫɭɧɤɟ 2 ɢ 3 ɢɡɨɛɪɚɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɡɝɨɧɚ ɦɚɲɢɧɵ ɫ ɋɍ ɬɢɩɚ   
ȼ-2 ɦɨɳɧɨɫɬɶɸ 735 ɤȼɬ ɧɚ «ɲɬɚɬɧɨɦ» ɭɪɨɜɧɟ 
ɢ 588 ɤȼɬ ɧɚ «ɩɨɧɢɠɟɧɧɨɦ», ɦɚɫɫɨɣ 50 ɬɨɧɧ, 
ɩɨ ɫɭɯɨɣ ɝɪɭɧɬɨɜɨɣ ɞɨɪɨɝɢ ɫ ɦɟɫɬɚ ɞɨ 
ɫɤɨɪɨɫɬɢ 65 ɤɦ/ɱ. 
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Ɋɢɫ. 2. Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ ɫ ɞɟɮɨɪɫɢɪɨɜɚɧɧɵɦ  

ɞɨ ȾɉɆ ɢ ɫɟɪɢɣɧɵɦ ɞɜɢɝɚɬɟɥɟɦ: ɚ) ɪɚɡɝɨɧ ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ ɩɨ ɫɭɯɨɣ ɝɪɭɧɬɨɜɨɣ ɞɨɪɨɝɢ;  
ɛ) ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɦɚɲɢɧɵ ɨɬ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 

 

 
 

Ɋɢɫ. 3. ɂɡɦɟɧɟɧɢɟ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ n (ɚ, ɛ),  
ɢ ɭɫɤɨɪɟɧɢɹ ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ: a (ɜ, ɝ) ɩɪɢ ɪɚɡɝɨɧɟ ɩɨ ɫɭɯɨɣ ɝɪɭɧɬɨɜɨɣ ɞɨɪɨɝɟ ɫ ɫɟɪɢɣɧɵɦ (ɛ, ɝ)  

ɢ ɞɟɮɨɪɫɢɪɨɜɚɧɧɵɦ (ɚ, ɜ) ɞɨ ȾɉɆ ɞɜɢɝɚɬɟɥɟɦ 
 

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɩɨɤɚɡɵɜɚɟɬ 
ɧɟɤɨɬɨɪɨɟ (ɞɨ 10%) ɫɧɢɠɟɧɢɟ 
ɞɢɧɚɦɢɱɟɫɤɢɯ (ɪɚɡɝɨɧɧɵɯ) ɩɨɤɚɡɚɬɟɥɟɣ 
ɨɛɴɟɤɬɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɨɧɢɠɟɧɧɨɦ ɭɪɨɜɧɟ 
ɦɨɳɧɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɢɣɧɨɣ 
ɧɚɫɬɪɨɣɤɢ, ɪɢɫɭɧɨɤ 2 (ɚ). Ɍɚɤ ɠɟ 
ɨɬɦɟɱɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɫ 
ɭɪɨɜɧɟɦ ɞɟɮɨɪɫɢɪɨɜɚɧɢɹ ɋɍ Nɞ/Nɫ.ɦ.. 

Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɜɥɢɹɧɢɹ ɭɪɨɜɧɹ Nɞ/Nɫ.ɦ. ɧɚ ɤɨɥɢɱɟɫɬɜɨ 
ɩɟɪɟɤɥɸɱɟɧɢɣ ɩɟɪɟɞɱ Nɩ ɢ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ 
ɨɞɢɧ ɤɢɥɨɦɟɬɪ ge.ɭɞ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɜɫɟɣ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ȾȽɍ ɩɨɤɚɡɚɥ ɜɵɪɚɠɟɧɧɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɟɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 
ɩɨ ɞɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ (ɪɢɫ. 4). 
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Ɋɢɫ. 4. ȼɥɢɹɧɢɟ ɭɪɨɜɧɹ ɞɟɮɨɪɫɢɪɨɜɚɧɢɹ Nɞ/Nɫ.ɦ. ɧɚ ɤɨɥɢɱɟɫɬɜɨ Nɩ ɩɟɪɟɤɥɸɱɟɧɢɣ ɩɟɪɟɞɚɱ  
ɧɚ 1 ɤɦ (ɚ); ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɨɞɢɧ ɤɢɥɨɦɟɬɪ ge.ɭɞ (ɛ) 

 

Ⱥɧɚɥɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 5 
ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɷɮɮɟɤɬ ɨɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɧɚ ɩɨɧɢɠɟɧɧɨɦ 
ɭɪɨɜɧɟ ɦɨɳɧɨɫɬɢ ɛɨɥɟɟ ɜɵɪɚɠɟɧ ɩɪɢ 
ɭɫɥɨɠɧɟɧɢɢ ɪɟɥɶɟɮɚ ȾȽɍ. ɉɚɪɚɦɟɬɪɵ 
ɞɨɪɨɠɧɨ-ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1. Ɍɚɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɋɍ ɧɚ 
ɩɨɧɢɠɟɧɧɨɦ ɭɪɨɜɧɟ ɦɨɳɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ 

ɫɧɢɡɢɬɶ ɧɚ 20 – 40 % ɤɨɥɢɱɟɫɬɜɨ 
ɩɟɪɟɤɥɸɱɟɧɢɣ ɩɟɪɟɞɚɱ ɩɪɢ ɞɜɢɠɟɧɢɢ 
ɦɚɲɢɧɵ ɩɨ ɫɥɨɠɧɨɦɭ ɪɟɥɶɟɮɭ, ɪɢɫɭɧɨɤ 5(ɚ). 
ɉɪɢ ɷɬɨɦ ɫɧɢɠɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɪɟɝɭɥɢɪɭɸɳɢɦ ɫɜɨɣɫɬɜɚɦ ɬɪɚɧɫɦɢɫɫɢɢ ɢ 
ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ 
ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ. 

 

Ɍɚɛɥɢɰɚ 1 – Ƚɪɭɩɩɵ ɞɨɪɨɠɧɨ-ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ 

Ƚɪɭɩɩɚ 
ɞɨɪɨɠɧɵɯ 
ɭɫɥɨɜɢɣ 

Ƚɪɭɧɬ 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ƒɝɪ 

(ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɸ) ɫɨ 

ɫɬɨɪɨɧɵ ɝɪɭɧɬɚ 

ms(ƒɝɪ) 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ 

ɨɠɢɞɚɧɢɟ 
ɭɞɟɥɶɧɨɣ ɫɢɥɵ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɝɪɭɧɬɚ 

D(α), ɪɚɞ 
ɞɢɫɩɟɪɫɢɹ 

ɭɝɥɨɜ ɧɚɤɥɨɧɚ 
ɦɟɫɬɧɨɫɬɢ 

σR, 1/ɦ 
ɫɪɟɞɧɟɟ 

ɤɜɚɞɪɚɬɢɱɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ 

ɤɪɢɜɢɡɧɵ ɩɭɬɢ 

ȾȽɍ-1 Ⱥɫɮɚɥɶɬ 0,0100-0,0200 0,0150 7,08∙10-4 
0,0254 

ȾȽɍ-2 
ɋɭɯɚɹ 

ɝɪɭɧɬɨɜɚɹ 
ɞɨɪɨɝɚ 

0,0200-0,0500 0,0350 11,56∙10-4
 0,0254 

ȾȽɍ-3 
ɉɟɫɨɤ, ɫɧɟɝ, 

ɢ ɩɪ. 0,0250-0,1500 0,0875 15,84∙10-4
 0,0437 

ȾȽɍ-4 
Ȼɨɥɨɬɨ 

ɧɢɡɢɧɧɨɟ 
0,040-0,300 0,1700 38,69∙10-4

 0,4370 

 

 
Ɋɢɫ. 5. ȼɥɢɹɧɢɟ ɝɪɭɩɩɵ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ȾȽɍ. ɧɚ ɤɨɥɢɱɟɫɬɜɨ Nɩ ɩɟɪɟɤɥɸɱɟɧɢɣ ɩɟɪɟɞɚɱ ɧɚ 1 ɤɦ (ɚ); 
ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɨɞɢɧ ɤɢɥɨɦɟɬɪ ge.ɭɞ (ɛ); ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ vɫɪ (ɜ). Ɍɨɧɤɚɹ ɫɢɧɹɹ ɥɢɧɢɹ – ɫɟɪɢɣɧɵɣ 

ɞɜɢɝɚɬɟɥɶ; ɬɨɥɫɬɚɹ ɤɪɚɫɧɚɹ ɥɢɧɢɹ – ɞɜɢɝɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ 
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ɇɚɛɥɸɞɚɟɬɫɹ ɹɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ ɧɚ 
ɩɨɧɢɠɟɧɧɨɦ ɭɪɨɜɧɟ ɦɨɳɧɨɫɬɢ ɩɨ ɬɨɩɥɢɜɧɨɣ 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ, ɪɢɫɭɧɨɤ 5 (ɛ). 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɨ ɭɥɭɱɲɟɧɢɟ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ 
ɞɟɮɨɪɫɢɪɨɜɚɧɧɨɣ ɋɍ ɨɛɴɟɤɬɚ ɧɚ 7-10 % 
ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɫɟɪɢɣɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ 
ɞɜɢɝɚɬɟɥɹ.  

Ɋɢɫɭɧɨɤ 5 (ɜ) ɢɥɥɸɫɬɪɢɪɭɟɬ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ, ɡɚɤɥɸɱɚɸɳɭɸɫɹ ɜ 
ɩɪɢɛɥɢɠɟɧɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɋɍ ɧɚ 
ɩɨɧɢɠɟɧɧɨɦ ɭɪɨɜɧɟ ɦɨɳɧɨɫɬɢ ɤ ɩɨɤɚɡɚɬɟɥɹɦ 
ɋȾ ɨɱɟɜɢɞɧɨ ɫɜɹɡɚɧɧɨɣ ɫ ɩɨɜɵɲɟɧɧɵɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɢ ȾɉɆ, 
ɪɚɜɧɨɦ       , ɱɬɨ ɫɨɡɞɚɟɬ ɩɪɟɞɩɨɫɵɥɤɢ ɤ 
ɛɨɥɟɟ ɥɟɝɤɨɦɭ ɩɪɟɨɞɨɥɟɧɢɸ ɜɧɟɲɧɢɯ 
ɜɨɡɦɭɳɟɧɢɣ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɫɥɨɠɧɨɫɬɢ ȾȽɍ. 

ȼɵɜɨɞ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

ɩɨɤɚɡɵɜɚɸɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɟɪɟɜɨɞɚ 
ɞɜɢɝɚɬɟɥɹ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ – 
«ɩɨɧɢɠɟɧɧɵɣ» ɭɪɨɜɟɧɶ ɩɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɛɨɥɟɟ ɩɨɥɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. ɑɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɨɛɟɫɩɟɱɢɬ ɭɥɭɱɲɟɧɢɟ ɬɨɩɥɢɜɧɨɣ 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ, 
ɫɜɹɡɚɧɧɨɝɨ ɫɨ ɫɧɢɠɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ 
ɩɟɪɟɤɥɸɱɟɧɢɣ ɩɟɪɟɞɚɱ.  
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MODELING TECHNIQUE OF MOVING A TRACK 
VEHICLE WITH VARIOUS NOMINAL RATING 

POWER LEVELS 
 

P.A. Senkin 
 

Abstract. In article are considered questions of 
comparative mathematical modeling dynamic and 
fuel-economic factors of the caterpillar machine when 
equipping her power installation with different level of 
the nominal power and condition ɩɪɨɬɟɤɚɧɢɹ external 
speed feature. The Got results show practicability of 
the translation of the engine on additional - "lowered" 
level to nominal power on factor more full use the 
energy possibilities of the power installation. That will 
in turn provide the improvement to fuel economy and 
conditions of the functioning (working) the driver, 
connected with reduction amount gearshifts. 
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