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Abstract. The matter concerning loads impact on the soil by caterpillar links of excavators depending 

on a form of their basic surface is considered. The possibility of decrease of local pressure of the  

caterpillar on the soil at hinge zone at the expense of caterpillar links application with displaced basic 

platform is proved. 
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ȼɜɟдɟɧɢɟ 
 

Уɫɥɨɜɢя ɜɡɚɢɦɨɞɟɣɫɬɜɢя ɝɭɫɟɧɢɱɧɨɝɨ ɞɜɢ-

ɠɢɬɟɥя ɫɬɪɨɢɬɟɥɶɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ ɫ ɨɩɨɪ-
ɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɝɪɭɧɬɚ яɜɥяɟɬɫя ɨɞɧɢɦ ɢɡ 
ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢяɸɳɢɯ ɧɚ ɟɝɨ ɧɚ-
ɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. Нɚɪяɞɭ ɫ ɞɨɫɬɨ-
ɢɧɫɬɜɚɦɢ ɝɭɫɟɧɢɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɧɟɞɨɫɬɚ-
ɬɨɱɧɚя ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢɯ ɷɥɟɦɟɧɬɨɜ яɜɥяɟɬɫя 

ɮɚɤɬɨɪɨɦ, ɫɧɢɠɚɸɳɢɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨ-
ɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɦɚɲɢɧ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɨɜɚɧɢя ɜ ɞɚɧɧɨɣ ɨɛ-
ɥɚɫɬɢ яɜɥяɸɬɫя ɚɤɬɭɚɥɶɧɵɦɢ ɢ ɜɨɫɬɪɟɛɨɜɚɧ-

ɧɵɦɢ. 
 

Аɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 

ȼɨɩɪɨɫɚɦ ɮɨɪɦɢɪɨɜɚɧɢя ɧɚɝɪɭɡɨɤ ɧɚ ɷɥɟ-
ɦɟɧɬɵ ɝɭɫɟɧɢɱɧɨɝɨ ɯɨɞɚ, ɜɵяɜɥɟɧɢɸ ɭɫɥɨɜɢɣ 
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ɜɡɚɢɦɨɞɟɣɫɬɜɢя ɝɭɫɟɧɢɰɵ ɫ ɨɩɨɪɧɨɣ ɩɥɨ-
ɳɚɞɤɨɣ ɝɪɭɧɬɚ, ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢя 
ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɬɚɤ ɢ 

ɜɨ ɜɪɟɦя ɩɟɪɟɞɜɢɠɟɧɢя, ɩɨɫɜяɳɟɧɨ ɦɧɨɠɟ-
ɫɬɜɨ ɧɚɭɱɧɵɯ ɪɚɛɨɬ ɢ ɢɫɫɥɟɞɨɜɚɧɢɣ [1–4].  

 

ɋɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢяɦ, ɧɚɱɚɬɵɦ 

А.К. Ɋɟɣɲɟɦ, ɨɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɝɭɫɟɧɢɱ-
ɧɨɝɨ ɯɨɞɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ яɜɥя-
ɟɬɫя ɢɡɧɨɫ ɟɝɨ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɱɟɦ ɧɚɢɛɨɥɟɟ 
ɢɧɬɟɧɫɢɜɧɵɣ ɢɡɧɨɫ ɩɪɨɢɫɯɨɞɢɬ ɜɨ ɜɪɟɦя 
ɪɚɡɪɚɛɨɬɤɢ ɦɚɲɢɧɨɣ ɝɪɭɧɬɚ [2]. Ɍɚɤ, ɨɫɧɨɜ-
ɧɨɣ ɩɪɢɱɢɧɨɣ ɢɡɧɨɫɚ ɩɪɨɭɲɢɧ ɝɭɫɟɧɢɱɧɵɯ 
ɡɜɟɧɶɟɜ яɜɥяɸɬɫя ɢɯ ɜɡɚɢɦɧɵɟ ɭɝɥɨɜɵɟ ɩɟ-
ɪɟɦɟɳɟɧɢя ɨɬɧɨɫɢɬɟɥɶɧɨ ɲɚɪɧɢɪɨɜ. ɂɡɦɟɧɟ-
ɧɢя ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɧɚ ɷɤɫɤɚɜɚɬɨɪ ɜɨ ɜɪɟ-
ɦя ɪɚɛɨɬɵ ɩɪɢɜɨɞяɬ ɤ ɢɡɦɟɧɟɧɢɸ ɩɨɥɨɠɟɧɢя 
ɤɚɬɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɭɫɟɧɢɱɧɨɣ ɥɟɧɬɵ ɢ, 

ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ ɭɝɥɨɜɨɦɭ 
ɩɟɪɟɦɟɳɟɧɢɸ ɡɜɟɧɶɟɜ ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɧɢɤɧɨ-
ɜɟɧɢя ɢɡɦɟɧɟɧɢя ɥɨɤɚɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɜ ɡɨɧɟ 
ɲɚɪɧɢɪɨɜ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɢɫɫɥɟɞɨɜɚ-
ɧɢяɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɝɢɫɬɪɢɪɭɸɳɟɣ ɚɩ-

ɩɚɪɚɬɭɪɵ ɢ ɜɢɞɟɨɫɴɟɦɤɨɣ ɜɵяɜɥɟɧɵ ɜɨɥɧɨ-
ɨɛɪɚɡɧɵɟ ɞɜɢɠɟɧɢя ɝɭɫɟɧɢɱɧɨɣ ɥɟɧɬɵ, 

ɤɨɬɨɪɵɦ ɜ ɧɟɤɨɬɨɪɵɯ ɢɫɬɨɱɧɢɤɚɯ ɞɚɟɬɫя ɧɚ-
ɡɜɚɧɢɟ «ɞɵɯɚɧɢɟ» ɰɟɩɢ. ȼ ɪɚɛɨɬɟ [2] ɩɨɤɚɡɚ-
ɧɨ, ɱɬɨ ɚɦɩɥɢɬɭɞɚ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɝɭɫɟɧɢɱɧɨɝɨ 
ɡɜɟɧɚ ɜ ɤɜɚɞɪɚɬɢɱɧɨɣ ɫɬɟɩɟɧɢ ɜɥɢяɟɬ ɧɚ ɫɤɨ-
ɪɨɫɬɶ ɢɡɧɨɫɚ ɩɪɨɭɲɢɧɵ. Дɥя ɫɧɢɠɟɧɢя ɚɦ-

ɩɥɢɬɭɞɵ ɚɜɬɨɪɨɦ ɩɪɟɞɥɚɝɚɸɬɫя ɤɨɧɫɬɪɭɤɰɢɢ 

ɫɬɨɩɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɮɢɤɫɢɪɭɸɳɢɯ ɝɭɫɟ-
ɧɢɱɧɭɸ ɥɟɧɬɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɦɵ. ȼ ɫɜяɡɢ ɫɨ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɫɥɨɠɧɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢя ɫɬɨɩɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɟ 
ɩɨɥɭɱɢɥɢ. 

 

Аɧɚɥɢɡ ɢɧɨɫɬɪɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ [5] ɩɨɤɚɡɵ-

ɜɚɟɬ ɩɪɢɨɪɢɬɟɬ ɪɚɡɜɢɬɢя ɝɭɫɟɧɢɱɧɵɯ ɡɜɟɧɶɟɜ 
ɫ ɡɚɤɪɵɬɵɦ ɲɚɪɧɢɪɨɦ ɢ ɫɦɚɡɤɨɣ, ɱɬɨ ɩɨɡɜɨ-
ɥяɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ, 

ɨɞɧɚɤɨ ɢ ɫɬɨɢɦɨɫɬɶ ɬɚɤɨɝɨ ɪɟɲɟɧɢя ɡɧɚɱɢ-

ɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ. 
 

Цɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚдɚчɢ 

 

ɐɟɥɶɸ ɪɚɛɨɬɵ яɜɥяɟɬɫя ɢɡɭɱɟɧɢɟ ɜɥɢяɧɢя 
ɮɨɪɦɵ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɭɫɟɧɢɱɧɵɯ 
ɡɜɟɧɶɟɜ ɧɚ ɡɨɧɵ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɚɜɥɟɧɢя ɩɨɞ 

ɲɚɪɧɢɪɨɦ. ɉɪɟɞɥɚɝɚɟɬɫя ɬɚɤɨɟ ɢɫɩɨɥɧɟɧɢɟ 
ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɟɟ ɱɚɫɬɶ 
ɫɦɟɳɚɟɬɫя ɡɚ ɨɫɶ ɲɚɪɧɢɪɚ. ɋɬɚɜɢɬɫя ɡɚɞɚɱɚ 
ɢɡɭɱɟɧɢя ɫɬɟɩɟɧɢ ɜɥɢяɧɢя ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɦɟɳɟɧɧɵɯ ɩɥɨɳɚɞɨɤ ɧɚ ɮɚɤɬɨɪ 
ɫɧɢɠɟɧɢя ɥɨɤɚɥɶɧɵɯ ɞɚɜɥɟɧɢɣ  ɩɨɞ ɲɚɪɧɢ-

ɪɨɦ ɩɪɢ ɧɚɟɡɞɟ ɧɚ ɧɟɝɨ ɨɩɨɪɧɨɝɨ ɤɚɬɤɚ. 
 

Фɨɪɦɢɪɨɜɚɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɝɪɭɧɬ  
ɝɭɫɟɧɢчɧɵɦ дɜɢɠɢɬɟɥɟɦ 

 

Нɚ ɝɭɫɟɧɢɱɧɨɟ ɡɜɟɧɨ ɥɢɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

(ɪɢɫ. 1) ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɟɣɫɬɜɭɸɬ ɪɟɚɤɰɢɢ 

ɫɨ ɫɬɨɪɨɧɵ ɨɩɨɪɧɵɯ ɤɚɬɤɨɜ P, ɧɚɝɪɭɡɤɢ ɨɬ 
ɫɨɫɟɞɧɢɯ ɡɜɟɧɶɟɜ R ɢ ɞɚɜɥɟɧɢɟ co ɫɬɨɪɨɧɵ 

ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɤɢ ɝɪɭɧɬɚ Q. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɪɟɚɤɰɢя ɝɪɭɧɬɚ яɜɥяɟɬɫя ɨɫɧɨɜɧɵɦ ɮɚɤɬɨ-
ɪɨɦ, ɜɥɢяɸɳɢɦ ɧɚ ɭɝɥɨɜɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɝɭ-
ɫɟɧɢɱɧɨɝɨ ɡɜɟɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɲɚɪ-
ɧɢɪɚ Ɉ1. ɉɪɢɱɟɦ ɜɤɥɚɞ ɜ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ 

ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢя ɩɨɜɨɪɨɬɭ ɨɬ ɪɟɚɤɰɢɢ 

ɝɪɭɧɬɚ ɜɨɡɪɚɫɬɚɟɬ ɨɬ ɭɞɚɥɟɧɢя ɨɬ ɲɚɪɧɢɪɚ. 
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Ɋɢɫ. 1. ɋɯɟɦɚ ɧɚɝɪɭɡɨɤ ɧɚ ɝɭɫɟɧɢɱɧɨɟ ɡɜɟɧɨ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɢɬɶ ɝɟɨ-
ɦɟɬɪɢɸ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɭɫɟɧɢɱɧɨɝɨ 
ɡɜɟɧɚ ɬɚɤ, ɱɬɨɛɵ ɜɥɢяɧɢɟ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢя 
ɫɦяɬɢя ɝɪɭɧɬɚ ɨɤɚɡɵɜɚɥɢ ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɝɥɨɜɨɦɭ ɩɟɪɟɦɟɳɟɧɢɸ. 

 

Дɚɧɧɚя ɢɞɟя ɨɮɨɪɦɥɟɧɚ ɤɚɤ ɩɚɬɟɧɬ ɧɚ ɩɨɥɟɡ-
ɧɭɸ ɦɨɞɟɥɶ № u 2010 121008) [6], ɜ ɤɨɬɨɪɨɦ 

ɩɪɟɞɥɚɝɚɟɬɫя ɫɦɟɫɬɢɬɶ ɱɚɫɬɶ ɨɩɨɪɧɨɣ ɩɥɨ-
ɳɚɞɤɢ ɜɫɟɯ ɡɜɟɧɶɟɜ ɡɚ ɨɫɶ ɲɚɪɧɢɪɨɜ (ɪɢɫ. 2).  
 

 
 

Ɋɢɫ. 2. ɋɯɟɦɚ ɧɚɝɪɭɠɟɧɢя ɝɭɫɟɧɢɱɧɵɯ ɡɜɟɧɶ-
ɟɜ ɫɨ ɫɦɟɳɟɧɧɵɦɢ ɨɩɨɪɧɵɦɢ ɩɥɨɳɚɞ-
ɤɚɦɢ 
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Нɚɥɢɱɢɟ ɪɟɚɤɰɢɢ ɫɨ ɫɬɨɪɨɧɵ ɝɪɭɧɬɚ ɡɚ ɩɪɟ-
ɞɟɥɚɦɢ ɩɪɨɭɲɢɧ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɦɨɦɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢя ɩɨɜɨɪɨɬɭ ɡɜɟɧɚ, ɜ 
ɫɜяɡɢ ɫɨ ɫɦɟɳɟɧɢɟɦ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɨɬ 
ɪɟɚɤɰɢɢ ɝɪɭɧɬɚ ɧɚ ɜɟɥɢɱɢɧɭ e (ɪɢɫ. 2), ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɤ ɫɧɢɠɟɧɢɸ ɥɨɤɚɥɶɧɵɯ ɞɚɜɥɟɧɢɣ 
ɧɚ ɝɪɭɧɬ ɜ ɡɨɧɟ ɲɚɪɧɢɪɚ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɣ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 
ɞɟɮɨɪɦɚɰɢɢ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɤɢ. 
 

Ɋɚɫɫɦɨɬɪɢɦ ɫɯɟɦɭ ɧɚɝɪɭɠɟɧɢя ɩɚɪɬɵ ɫɨɫɟɞ-
ɧɢɯ ɡɜɟɧɶɟɜ ɫ ɭɱɟɬɨɦ ɩɪɟɞɥɨɠɟɧɧɨɣ ɮɨɪɦɵ 
ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɪɢɫ. 3). 
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Ɋɢɫ. 3. Ɋɚɫɱɟɬɧɚя ɫɯɟɦɚ 
 

ɉɪɢɧяɜ ɞɨɩɭɳɟɧɢɟ ɨ ɧɟɢɡɦɟɧɧɨɫɬɢ ɞɚɜɥɟɧɢɣ 
ɝɪɭɧɬɚ ɩɨɩɟɪɟɤ ɝɭɫɟɧɢɱɧɵɯ ɡɜɟɧɶɟɜ, ɦɨɠɧɨ 
ɪɚɫɫɦɨɬɪɟɬɶ ɩɥɨɫɤɭɸ ɡɚɞɚɱɭ. Ɂɚɩɢɫɚɜ ɫɭɦɦɭ 
ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ ɢ ɪɟɚɤɰɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɚ ɩɟɪɜɨɟ ɢ ɜɬɨɪɨɟ ɡɜɟɧɨ, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ 
ɪɚɜɟɧɫɬɜɚ ɪɟɚɤɰɢɢ ɜ ɩɪɨɭɲɢɧɚɯ ɦɨɠɧɨ ɨɩɪɟ-
ɞɟɥɢɬɶ ɧɚɝɪɭɡɤɢ ɧɚ ɡɜɟɧɶя. 
 

ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 
ɩɟɪɜɨɟ ɡɜɟɧɨ 
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ɝɞɟ p(x) – ɮɭɧɤɰɢя ɪɚɫɩɪɟɞɟɥɟɧɢя ɞɚɜɥɟɧɢя 
ɝɪɭɧɬɚ ɜɞɨɥɶ ɝɭɫɟɧɢɱɧɨɝɨ ɡɜɟɧɚ, p(x) = pН·x/t; 
R2 – ɪɟɚɤɰɢя ɫɨ ɫɬɨɪɨɧɵ ɜɬɨɪɨɝɨ ɡɜɟɧɚ. 
 

ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 
ɩɟɪɜɨɟ ɡɜɟɧɨ 
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ɝɞɟ R1 – ɪɟɚɤɰɢя ɫɨ ɫɬɨɪɨɧɵ ɩɟɪɜɨɝɨ ɡɜɟɧɚ. 

ɋ ɭɱɟɬɨɦ ɪɚɜɟɧɫɬɜɚ ɪɟɚɤɰɢɣ ɜ ɡɜɟɧɶяɯ  
R1 = R2 ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ 
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Дɥя ɭɞɨɛɫɬɜɚ ɚɧɚɥɢɡɚ ɜɵɪɚɡɢɦ ɡɧɚɱɟɧɢя ɜɵ-

ɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɤɢ ɱɟɪɟɡ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɢɪɢɧɵ ɢ ɲɚɝɚ 

1 ,bb b k   

.ll t k   ɋ ɭɱɟɬɨɦ ɩɪɢɧяɬɵɯ ɨɛɨɡɧɚɱɟɧɢɣ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɥɨɤɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɡɨɧɟ 
ɲɚɪɧɢɪɚ ɝɭɫɟɧɢɱɧɨɣ ɥɟɧɬɵ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ 
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ɉɨɥɭɱɟɧɧɚя ɮɨɪɦɭɥɚ ɫɨɞɟɪɠɢɬ ɦɧɨɠɢɬɟɥɶ 
ɜɥɢяɧɢя ɫɦɟɳɟɧɧɵɯ ɨɩɨɪɧɵɯ ɩɥɨɳɚɞɨɤ. 
ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢя ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

0,0  lb kk  ɤɚɤ ɞɥя ɡɜɟɧɶɟɜ ɫ ɩɪяɦɨɭɝɨɥɶ-
ɧɨɣ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɤɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ 

ɦɟɠɞɭ ɨɫяɦɢ, ɛɭɞɟɦ ɢɦɟɬɶ ɜɵɪɚɠɟɧɢɟ 
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Дɥя ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 
ɪɟɲɟɧɢя ɧɚɣɞɟɦ ɨɬɧɨɲɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɞɚɜɥɟɧɢɣ ɡɜɟɧɶɟɜ ɫ ɩɥɨɳɚɞɤɚɦɢ ɢ ɛɟɡ ɧɢɯ. 
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ɉɨɥɭɱɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ pk  ɛɭɞɟɬ ɦɟɧɶɲɟ 
ɟɞɢɧɢɰɵ, ɢ ɨɧ ɩɨɤɚɡɵɜɚɟɬ ɫɬɟɩɟɧɶ ɜɥɢяɧɢя 
ɫɦɟɳɟɧɧɵɯ ɩɥɨɳɚɞɨɤ ɧɚ ɫɧɢɠɟɧɢɟ ɥɨɤɚɥɶ-
ɧɨɝɨ ɞɚɜɥɟɧɢя. 
 

ɑɢɫɥɟɧɧɵɣ ɪɚɫɱɟɬ ɞɥя ɫɥɭɱɚя ɪɟɚɤɰɢɢ ɫɨ 
ɫɬɨɪɨɧɵ ɝɪɭɧɬɚ ɜ ɮɨɪɦɟ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɨɤɚ-
ɡɵɜɚɟɬ ɫɬɟɩɟɧɶ ɜɥɢяɧɢя ɞɥɢɧɵ ɢ ɲɢɪɢɧɵ 

ɩɥɨɳɚɞɨɤ ɧɚ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢя (ɪɢɫ. 4) 

 

Аɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɤɚɡɵɜɚɟɬ, 
ɱɬɨ ɫɬɟɩɟɧɶ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɦɟɳɟɧɧɵɯ ɩɥɨ-
ɳɚɞɨɤ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɷɮɮɢɰɢ-

ɟɧɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢя ɫɦяɬɢя ɝɪɭɧɬɭ.  
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Ɋɢɫ. 4. Ƚɪɚɮɢɤ ɩɨɜɟɪɯɧɨɫɬɢ kp (kl, kb) 

 

Ɍɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɮɭɧɤɰɢя 
ɪɚɫɩɪɟɞɟɥɟɧɢя ɞɚɜɥɟɧɢɣ, ɤɨɬɨɪɚя ɜ ɪɚɫɱɟɬɟ 
ɩɪɢɧɢɦɚɥɚɫɶ ɤɚɤ p(x) = pН·x/t. Дɚɧɧɚя ɮɭɧɤ-
ɰɢя  ɨɩɪɚɜɞɚɧɚ ɧɚ ɠɟɫɬɤɢɯ ɝɪɭɧɬɚɯ, ɝɞɟ ɧɟ 
ɧɚɛɥɸɞɚɟɬɫя ɡɧɚɱɢɬɟɥɶɧɵɯ ɜɟɥɢɱɢɧ ɩɪɨɫɟ-
ɞɚɧɢя. Дɥя ɭɱɟɬɚ ɩɪɨɫɟɞɚɧɢя ɝɭɫɟɧɢɱɧɨɣ 

ɥɟɧɬɵ ɜ ɝɪɭɧɬ ɢ ɪɚɡɥɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟ-
ɩɟɧɢ ɤɨɦɩɪɟɫɫɢɨɧɧɨɣ ɤɪɢɜɨɣ ɮɭɧɤɰɢя ɪɚɫ-
ɩɪɟɞɟɥɟɧɢя ɞɚɜɥɟɧɢɣ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧяɬɚ 
ɤɚɤ p(x) = pН·(1+xɬ/t·a) (ɪɢɫ. 5). 
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Ɋɢɫ. 5. ɋɯɟɦɚ ɧɚɝɪɭɡɤɢ ɧɚ ɝɭɫɟɧɢɱɧɵɟ ɡɜɟɧɶя 
ɬɪɚɩɟɰɢɟɜɢɞɧɨɣ ɮɭɧɤɰɢɟɣ p(x) 

 

ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɤɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢя 
ɞɚɜɥɟɧɢя (1) ɢɦɟɟɬ ɛɨɥɟɟ ɝɪɨɦɨɡɞɤɢɣ ɜɢɞ. 
Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɫɦɟɳɟɧɧɵɯ ɨɩɨɪɧɵɯ ɩɥɨɳɚɞɨɤ ɜɨɡɪɚɫɬɚɟɬ. 
 

Нɚ ɪɢɫ. 6 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ 
ɪɚɫɱɟɬɚ ɫɧɢɠɟɧɢя ɞɚɜɥɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɞɥя ɮɭɧɤɰɢɣ p1(x) = pН·x/t, p2(x) = pН·x1,2/t ɢ 

p3(x) = pН·(1+x1,2/t). 

 

ɂɫɩɨɥɶɡɭя ɢɡɜɟɫɬɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɪɟɫɭɪɫɚ 
ɞɟɬɚɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ [2] ɨɬ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɢɡɧɨɫɚ ɢ ɫɤɨɪɨɫɬɢ 

ɢɡɧɚɲɢɜɚɧɢя, ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢяɯ, 
ɨɬɧɨɲɟɧɢɟ ɪɟɫɭɪɫɚ ɝɭɫɟɧɢɱɧɵɯ ɡɜɟɧɶɟɜ ɫɨ 
ɫɦɟɳɟɧɧɨɣ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɤɨɣ ɤ ɛɚɡɨɜɨɣ 

ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ 
  2

ɩ.ɪ ɛ ɩɥ/ ,k     

 

ɝɞɟ φɛ – ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɡɜɟɧɚ ɫ ɩɪяɦɨɭɝɨɥɶ-
ɧɨɣ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɤɨɣ; φɩɥ – ɭɝɨɥ ɩɨɜɨɪɨɬɚ 
ɡɜɟɧɚ ɫɨ ɫɦɟɳɟɧɧɨɣ ɨɩɨɪɧɨɣ ɩɥɨɳɚɞɤɨɣ. 

 

 
 

Ɋɢɫ. 6. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ ɫɧɢɠɟɧɢя ɥɨ-
ɤɚɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɨɬ ɜɢɞɚ ɮɭɧɤɰɢɣ p(x) 

 

ɉɪɢɧяɜ ɥɢɧɟɣɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɞɚɜɥɟ-
ɧɢɟɦ ɢ ɞɟɮɨɪɦɚɰɢɟɣ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɜɵɲɟ-
ɧɢя ɪɟɫɭɪɫɚ ɩɪɢɦɟɬ ɜɢɞ 2

ɩ.ɪ .pk k   

 

Дɥя ɡɧɚɱɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɧɚ ɪɢɫ. 6, ɪɚɫ-
ɱɟɬɧɵɣ ɩɪɢɪɨɫɬ ɪɟɫɭɪɫɚ ɫɨɫɬɚɜɢɬ ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ 23 %, 29 % ɢ 49 %. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ 
ɭɱɟɫɬɶ ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ ɢ ɩɪɨɱɧɨɫɬɧɵɟ ɨɝɪɚ-
ɧɢɱɟɧɢя, ɧɚɤɥɚɞɵɜɚɟɦɵɟ ɧɚ ɪɚɡɦɟɪ ɫɦɟɳɟɧ-

ɧɵɯ ɩɥɨɳɚɞɨɤ. 
 

ȼɵɜɨдɵ 

 

Нɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢя 
ɝɭɫɟɧɢɱɧɵɯ ɡɜɟɧɶɟɜ ɫɨ ɫɦɟɳɟɧɧɨɣ ɡɚ ɨɫɶ 
ɲɚɪɧɢɪɚ ɱɚɫɬɶɸ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɞɥя ɫɧɢɠɟ-
ɧɢя ɥɨɤɚɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɜ ɡɨɧɟ ɲɚɪɧɢɪɚ ɢ 

ɭɦɟɧɶɲɟɧɢя ɫɤɨɪɨɫɬɢ ɢɡɧɨɫɚ ɩɪɨɭɲɢɧ. 
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