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Аɧɧɨɬаɰиɹ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɦɟɬɨɞɢɤɚ ɢ ɪɟɡɭɥɶɬɚɬɵ ɨɛɫɥɟɞɨɜɚɧɢɹ ɪɟɠɢɦɨɜ ɞɜɢɠɟɧɢɹ ɦɚɪ-
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Аɧɨɬаɰіɹ. ɉɪɟɞɫɬɚɜɥɟɧɨ ɦɟɬɨɞɢɤɭ ɿ ɪɟɡɭɥɶɬɚɬɢ ɨɛɫɬɟɠɟɧɧɹ ɪɟɠɢɦɿɜ ɪɭɯɭ ɦɚɪɲɪɭɬɧɨɝɨ  
ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɩɚɫɚɠɢɪɫɶɤɨɝɨ ɬɪɚɧɫɩɨɪɬɭ ɜ ɰɟɧɬɪɚɥɶɧɿɣ ɱɚɫɬɢɧɿ ɦ. Хɚɪɤɨɜɚ. ɇɚɜɟɞɟɧɨ 
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Abstract. The paper presents the method and results of computing cycling speed that accounts for  

topography and maximum physical power of a rider. A method to find the quickest route between ori-
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ȼɜɟɞɟɧɢɟ 
 

ɏɚɪɶɤɨɜ ɹɜɥɹɟɬɫɹ ɜɬɨɪɵɦ ɩɨ ɜɟɥɢɱɢɧɟ ɝɨɪɨ-
ɞɨɦ ɍɤɪɚɢɧɵ ɢ ɢɦɟɟɬ ɱɟɬɤɨ ɜɵɪɚɠɟɧɧɭɸ ɪɚ-
ɞɢɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ 

ɝɨɪɨɞɚ. ɉɨɷɬɨɦɭ ɞɥɹ ɧɟɝɨ ɨɱɟɧɶ ɯɚɪɚɤɬɟɪɧɵ 

ɩɪɨɛɥɟɦɵ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɜ 
ɫɚɦɨɣ ɛɨɥɶɲɨɣ ɦɟɪɟ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɟɝɨ ɰɟɧ-

ɬɪɚɥɶɧɨɣ ɱɚɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɫɯɨɞɹɬɫɹ ɜɫɟ ɨɫ-
ɧɨɜɧɵɟ ɦɚɝɢɫɬɪɚɥɢ ɝɨɪɨɞɚ. ɍɠɟ ɩɪɢ ɧɵɧɟɲ-

ɧɟɦ ɭɪɨɜɧɟ ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɬ 

ɜɟɫɶɦɚ ɫɟɪɶɟɡɧɵɟ ɩɪɨɛɥɟɦɵ ɫ ɩɪɨɟɡɞɨɦ ɱɟɪɟɡ 
ɰɟɧɬɪɚɥɶɧɵɟ ɭɥɢɰɵ ɏɚɪɶɤɨɜɚ ɢ ɫ ɦɟɫɬɚɦɢ 

ɞɥɹ ɩɚɪɤɨɜɤɢ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɧɢɯ. 
 

ɗɬɢ ɩɪɨɛɥɟɦɵ ɤɨɫɧɭɥɢɫɶ ɧɟ ɬɨɥɶɤɨ ɢɧɞɢɜɢ-
ɞɭɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ – ɨɧɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɨɬɪɚɡɢɥɢɫɶ ɧɚ ɪɚɛɨɬɟ ɦɚɪɲɪɭɬɧɵɯ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɤɨɬɨɪɵɟ ɜɵɧɭɠɞɟɧɵ  
ɞɜɢɝɚɬɶɫɹ ɜ ɩɥɨɬɧɨɦ ɩɨɬɨɤɟ ɥɟɝɤɨɜɵɯ ɚɜɬɨ-
ɦɨɛɢɥɟɣ. ɗɬɨ, ɛɟɡɭɫɥɨɜɧɨ, ɫɧɢɠɚɟɬ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɦɚɪɲɪɭɬɨɜ, ɭɯɭɞɲɚɟɬ ɷɤɨ-
ɥɨɝɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ           
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ɝ. ɏɚɪɶɤɨɜɚ ɢ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪ ɩɨ 
ɭɥɭɱɲɟɧɢɸ ɪɚɛɨɬɵ ɦɚɪɲɪɭɬɧɨɝɨ ɬɪɚɧɫɩɨɪ-
ɬɚ. ɂɧɮɨɪɦɚɰɢɨɧɧɨɣ ɨɫɧɨɜɨɣ ɞɥɹ ɪɟɚɥɢɡɚ-
ɰɢɢ ɬɚɤɢɯ ɪɚɡɪɚɛɨɬɨɤ ɞɨɥɠɧɵ ɫɬɚɬɶ ɩɚɪɚɦɟɬ-
ɪɵ ɞɜɢɠɟɧɢɹ ɦɚɪɲɪɭɬɧɨɝɨ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɱɬɨ ɞɟɥɚɟɬ ɚɤɬɭ-
ɚɥɶɧɵɦ ɞɚɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɪɚɡɥɢɱɧɵɯ 
ɬɢɩɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɹɜɥɹɸɬɫɹ  
ɨɛɴɟɤɬɨɦ ɜɧɢɦɚɧɢɹ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ.  
 
Ɇɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɢɡɭɱɟɧɢɸ ɪɚɡ-
ɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɚɤɨɝɨ ɢɡɭɱɟɧɢɹ ɩɨɞɪɨɛɧɨ 
ɢɡɥɨɠɟɧɵ ɜ ɫɩɪɚɜɨɱɧɢɤɟ [1]. Ɂɞɟɫɶ ɠɟ ɩɪɢ-
ɜɨɞɹɬɫɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɥɢɱɧɵɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ, ɨɛɴɟɞɢɧɟɧɧɵɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɚɛ-
ɥɢɰɵ. Ɉɞɧɚɤɨ ɨɧɢ ɨɬɧɨɫɹɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɤ 
ɞɜɢɠɟɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɭɫɥɨɜɢɹɯ, ɨɬɥɢɱ-
ɧɵɯ ɨɬ ɫɬɟɫɧɟɧɧɵɯ ɭɫɥɨɜɢɣ ɰɟɧɬɪɚɥɶɧɨɣ  
ɱɚɫɬɢ ɝɨɪɨɞɚ-ɦɢɥɥɢɨɧɟɪɚ ɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɨɪɢɟɧɬɢɪɚ ɞɥɹ ɩɪɢ-
ɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɝ. ɏɚɪɶɤɨɜɟ. 
 
ȼ ɤɧɢɝɟ [2] ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɧɚ ɧɟɤɨɬɨɪɵɯ 
ɭɥɢɰɚɯ ɝɨɪɨɞɨɜ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɨɠɟɬ 
ɫɧɢɠɚɬɶɫɹ ɜ ɱɚɫɵ ɩɢɤ ɞɨ 8–10 ɤɦ/ɱ, ɱɬɨ ɞɟɥɚ-
ɟɬ ɧɟɷɮɮɟɤɬɢɜɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɜɬɨɦɨɛɢ-
ɥɹ ɜ ɤɚɱɟɫɬɜɟ ɫɪɟɞɫɬɜɚ ɩɟɪɟɞɜɢɠɟɧɢɹ. ɗɬɨ 
ɩɨɞɬɜɟɪɠɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ 
ɭɫɥɨɜɢɣ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ. 
 
Ɂɞɟɫɶ ɠɟ ɩɪɢɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɨ ɩɚɪɚɦɟɬɪɚɯ 
ɪɚɡɝɨɧɚ ɢ ɬɨɪɦɨɠɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɚɜ-
ɬɨɦɨɛɢɥɹ [2]. Ɉɞɧɚɤɨ ɩɪɢɜɟɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɷɤɫɬɪɟ-
ɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɞɜɢɠɟɧɢɹ ɢ ɧɟ ɨɯɜɚɬɵɜɚɸɬ 
ɬɟɯ ɬɢɩɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɤɨɬɨɪɵɟ 
ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɧɚ ɝɨɪɨɞɫɤɢɯ ɩɚɫɫɚɠɢɪɫɤɢɯ 
ɦɚɪɲɪɭɬɚɯ. 
 
Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɞɚɥɨ ɢ ɢɡɭɱɟɧɢɟ 
ɫɜɹɡɢ ɦɟɠɞɭ ɩɥɨɬɧɨɫɬɶɸ ɢ ɫɤɨɪɨɫɬɶɸ ɬɪɚɧɫ-
ɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɜ [3]. ɂɡ ɧɟɝɨ 
ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɥɨɬɧɨɫɬɶɸ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɡɧɚɱɟɧɢɹ 80 ɚɜɬ./ɤɦ 
ɞɥɹ ɨɞɧɨɣ ɩɨɥɨɫɵ ɟɝɨ ɫɤɨɪɨɫɬɶ ɫɧɢɠɚɟɬɫɹ ɞɨ 
20 ɤɦ/ɱ ɢ ɫɬɚɧɨɜɢɬɫɹ ɪɚɜɧɨɣ ɧɭɥɸ ɩɪɢ  
ɞɨɫɬɢɠɟɧɢɢ ɩɥɨɬɧɨɫɬɶɸ ɡɧɚɱɟɧɢɹ 120– 
125 ɚɜɬ./ɤɦ. 
 
Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɢ ɚɜɬɨ-
ɪɚɦɢ ɪɚɛɨɬɵ [4], ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɢɥɢ ɫɜɨɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɝ. Ɇɨɫɤɜɟ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɵɫɨɤɚɹ ɩɥɨɬɧɨɫɬɶ ɞɜɢɠɟɧɢɹ, 
ɚɩɪɢɨɪɢ ɯɚɪɚɤɬɟɪɧɚɹ ɞɥɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ 

ɝ. ɏɚɪɶɤɨɜɚ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟɨɛɯɨɞɢɦɨ-
ɫɬɢ ɞɟɬɚɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɫɤɨɪɨɫɬɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɞɥɹ ɭɫɬɚɧɨɜɥɟ-
ɧɢɹ ɢɯ ɤɨɧɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ. 

 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɚɪɲɪɭɬɧɵɯ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɫɪɟɞɫɬɜ ɨɩɪɟɞɟɥɹɟɬ ɜɪɟɦɹ ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɜɫɟɯ ɩɚɫɫɚɠɢɪɨɜ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
ɢ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɜɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɞɜɢ-

ɠɟɧɢɹ ɚɜɬɨɛɭɫɨɜ ɩɨ ɦɚɪɲɪɭɬɭ. Ɉɧɚ ɧɚɩɪɹ-
ɦɭɸ ɨɩɪɟɞɟɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɦɚɪ-
ɲɪɭɬɨɜ, ɤɚɤ ɞɥɹ ɩɚɫɫɚɠɢɪɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɟ ɨɛɫɥɭ-
ɠɢɜɚɸɬ ɦɚɪɲɪɭɬ. ɉɨɷɬɨɦɭ ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ 

ɪɚɛɨɬɵ ɫɬɚɥɨ ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɚɜɬɨɛɭ-
ɫɨɜ ɧɚ ɨɫɧɨɜɧɵɯ ɦɚɝɢɫɬɪɚɥɹɯ ɰɟɧɬɪɚɥɶɧɨɣ 

ɱɚɫɬɢ ɝ. ɏɚɪɶɤɨɜɚ: ɭɥɢɰɚɯ ɋɭɦɫɤɨɣ (ɧɚ ɭɱɚ-
ɫɬɤɟ ɨɬ ɩɚɪɤɚ Ƚɨɪɶɤɨɝɨ ɞɨ ɩɥɨɳɚɞɢ Ʉɨɧɫɬɢ-

ɬɭɰɢɢ) ɢ ɉɭɲɤɢɧɫɤɨɣ (ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɭɥɢɰɵ 

ȼɟɫɧɢɧɚ ɞɨ ɩɥɨɳɚɞɢ Ʉɨɧɫɬɢɬɭɰɢɢ)  

(ɪɢɫ. 1). 

 

 
 

Ɋɢɫ. 1. Ɉɛɴɟɤɬ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ȼɵɛɨɪ ɷɬɢɯ ɭɥɢɰ ɨɛɭɫɥɨɜɥɟɧ ɧɚɥɢɱɢɟɦ ɧɚ 
ɧɢɯ ɦɚɪɲɪɭɬɨɜ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 
 

Ɉɞɧɚɤɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨ-
ɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɦɚɪɲɪɭɬɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɜ ɭɫɥɨɜɢɹɯ ɩɥɨɬɧɨ-
ɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 
ɧɟ ɬɨɥɶɤɨ ɫɤɨɪɨɫɬɶ. Ɇɢɤɪɨɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɩɪɨɰɟɫɫɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ 
ɩɨɬɨɤɟ ɬɪɟɛɭɟɬ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɚɤɢɯ ɩɚɪɚ-
ɦɟɬɪɚɯ ɞɜɢɠɟɧɢɹ ɚɜɬɨɛɭɫɨɜ ɤɚɤ ɡɚɦɟɞɥɟɧɢɟ 
ɩɪɢ ɨɫɬɚɧɨɜɤɟ ɧɚ ɨɫɬɚɧɨɜɨɱɧɨɦ ɩɭɧɤɬɟ ɢ ɭɫ-
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ɤɨɪɟɧɢɟ ɩɪɢ ɜɨɡɜɪɚɳɟɧɢɢ ɜ ɬɪɚɧɫɩɨɪɬɧɵɣ 

ɩɨɬɨɤ. ɂ ɟɫɥɢ ɩɪɨɰɟɫɫ ɡɚɦɟɞɥɟɧɢɹ ɨɫɜɟɳɟɧ 

ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ, ɬɨ ɩɪɨɰɟɫɫ ɪɚɡɝɨɧɚ ɚɜɬɨ-
ɛɭɫɨɜ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɫɬɚɟɬɫɹ ɞɚɥɟɤɨ 
ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɡɭɱɟɧɧɵɦ. ɉɨɷɬɨɦɭ ɩɚɪɚɥ-
ɥɟɥɶɧɨ ɫ ɢɡɭɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɟ-
ɨɛɯɨɞɢɦɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɢ ɩɪɨɰɟɫɫ ɪɚɡɝɨɧɚ 
ɦɚɪɲɪɭɬɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢ ɨɬɴ-

ɟɡɞɟ ɨɬ ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɭɧɤɬɚ. 
 

Ɍɚɤɢɟ ɧɚɛɥɸɞɟɧɢɹ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ 

ɨɛɵɱɧɵɦ ɫɩɨɫɨɛɨɦ, ɫ ɩɨɦɨɳɶɸ ɫɟɤɭɧɞɨɦɟ-
ɪɚ, ɫɩɢɞɨɦɟɬɪɚ ɢɥɢ ɨɞɨɦɟɬɪɚ, ɩɨɷɬɨɦɭ ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ ɬɪɟɛɭɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɦɟɬɨɞɢɤ ɩɪɨɜɟ-
ɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
 

Ɇɟɬɨɞɢɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ  
ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ȼ ɤɚɱɟɫɬɜɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ ɞɥɹ ɮɢɤɫɚ-
ɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɦɚɪɲɪɭɬɧɵɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ 

ɝ. ɏɚɪɶɤɨɜɚ ɛɵɥ ɜɵɛɪɚɧ GPS-ɧɚɜɢɝɚɬɨɪ. ɗɬɨɬ 
ɩɪɢɛɨɪ ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɮɢɤɫɢɪɨ-
ɜɚɬɶ ɬɟɤɭɳɟɟ ɜɪɟɦɹ, ɫɤɨɪɨɫɬɶ ɢ ɦɟɫɬɨ ɪɚɫɩɨ-
ɥɨɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɭɠɧɨ ɬɨɥɶɤɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɬɟɤɭɳɟɟ ɫɨ-
ɫɬɨɹɧɢɟ ɷɤɪɚɧɚ (ɪɢɫ. 2). 

 

 
 

Ɋɢɫ. 2. ɋɤɪɢɧɲɨɬ ɷɤɪɚɧɚ GPS-ɧɚɜɢɝɚɬɨɪɚ 
 

ȼ ɩɨɫɥɟɞɭɸɳɟɦ ɢɧɮɨɪɦɚɰɢɹ, ɩɪɢɜɟɞɟɧɧɚɹ 
ɧɚ ɪɢɫ. 2, ɦɨɠɟɬ ɛɵɬɶ ɨɰɢɮɪɨɜɚɧɚ, ɱɬɨ ɩɨ-
ɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɚɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ 
ɩɚɪɚɦɟɬɪɵ ɞɜɢɠɟɧɢɹ ɦɚɪɲɪɭɬɧɵɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢя 

 

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ 
ɪɚɛɨɱɟɝɨ ɞɧɹ ɜ ɢɸɧɟ 2013 ɝɨɞɚ. Ⱦɥɹ ɩɪɨɜɟɞɟ-
ɧɢɹ ɡɚɦɟɪɚ ɭɱɟɬɱɢɤ ɫɚɞɢɥɫɹ ɜ ɚɜɬɨɛɭɫ ɜ ɧɚɱɚ-
ɥɟ ɭɥɢɰɵ ɢ ɮɢɤɫɢɪɨɜɚɥ ɫɨɫɬɨɹɧɢɟ ɞɜɢɠɟɧɢɹ 
ɩɪɢ ɨɫɬɚɧɨɜɤɚɯ ɢɥɢ ɩɪɢ ɩɪɨɟɡɞɟ ɩɟɪɟɤɪɟɫɬ-
ɤɨɜ. ȼɨ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɮɢɤɫɚɰɢɹ ɩɪɨɜɨɞɢɥɚɫɶ 
ɤɚɠɞɵɟ ɞɜɟ ɫɟɤɭɧɞɵ. ȼɫɟɝɨ ɛɵɥɨ ɫɞɟɥɚɧɨ 12 

ɡɚɦɟɪɨɜ – ɩɨ 3 ɜ ɤɚɠɞɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɭɥɢɰ 

ɋɭɦɫɤɨɣ ɢ ɉɭɲɤɢɧɫɤɨɣ. ɉɨɥɭɱɟɧɧɵɟ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɛɵɥɢ 

ɨɛɪɚɛɨɬɚɧɵ ɜ ɩɚɤɟɬɟ Statistika 10, ɪɟɡɭɥɶɬɚɬɵ 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3 ɢ 4. 

 
 Distribution: Пɨɤɚɡɚɬɟɥьɧɨɟ. Пɟɪɟɦɟɧɧɚя: ɫɤɨɪɨɫɬь.                            

Сɪɟɞɧɟɟ=11,29; Сɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ = 7,59.

Kolmogorov-Smirnov d = 0,04216,

Chi-Square test = 0,23540, df = 2, p = 0,88896

0,0 9,5 19,0 28,5 38,0

Сɤɨɪɨɫɬь ɞɜɢɠɟɧɢя ɩɨ ɭчɚɫɬɤɚɦ, ɤɦ/ч
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Ɋɢɫ. 3. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨ ɭɥ. ɋɭɦɫɤɚɹ 
 

 Distribution: Gamma. ɉɟɪɟɦɟɧɧɚɹ: ɫɤɨɪɨɫɬɶ.
ɋɪɟɞɧɟɟ=14,56;  ɋɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ = 8,34.

Kolmogorov-Smirnov d = 0,09845,

Chi-Square test = 5,13222, df = 5, p = 0,39996

0,0 4,5 9,0 13,5 18,0 22,5 27,0 31,5 36,0

Сɤɨɪɨɫɬь ɞɜɢɠɟɧɢя ɩɨ ɭчɚɫɬɤɚɦ, ɤɦ/ч
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Ɋɢɫ. 4. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨ ɭɥ. ɉɭɲɤɢɧ-

ɫɤɚɹ 
 

Ʉɚɤ ɢ ɫɥɟɞɨɜɚɥɨ ɨɠɢɞɚɬɶ, ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 

ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɨɫɹɬ ɨɛɳɢɣ ɯɚɪɚɤɬɟɪ 

ɞɥɹ ɨɛɟɢɯ ɭɥɢɰ. Ɉɧɢ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɩɨɞɱɢ-

ɧɹɸɬɫɹ ɫɟɦɟɣɫɬɜɭ ɝɚɦɦɚ-ɪɚɫɩɪɟɞɟɥɟɧɢɣ, 

ɢɦɟɸɬ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɚɪɢɚɰɢɸ ɦɟɧɶɲɟ 1 ɢ 

ɨɱɟɧɶ ɧɢɡɤɢɟ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ, ɦɟɧɶɲɢɟ  
15 ɤɦ/ɱ. Ɍɚɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɞɚɧɧɵɯ ɭɱɚ-
ɫɬɤɚɯ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ, ɧɨ ɬɢɯɨɯɨɞɧɵɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜɦɟɫɬɨ ɨɛɵɱɧɵɯ ɚɜɬɨ-
ɛɭɫɨɜ. 
 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɷɬɢɦ ɪɟɡɭɥɶɬɚɬɚɦ ɛɵɥɚ ɩɨ-
ɥɭɱɟɧɚ ɪɟɝɪɟɫɫɢɨɧɧɚɹ ɦɨɞɟɥɶ ɪɚɡɝɨɧɚ ɚɜɬɨ-
ɛɭɫɚ ɩɪɢ ɜɵɟɡɞɟ ɫ ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɭɧɤɬɚ. 
ɗɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɰɟɧɤɢ ɢɧ-

ɬɟɪɜɚɥɚ ɦɟɠɞɭ ɞɜɭɦɹ ɚɜɬɨɦɨɛɢɥɹɦɢ ɜ ɬɪɚɧɫ-
ɩɨɪɬɧɨɦ ɩɨɬɨɤɟ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɚɜɬɨɛɭɫɭ 
ɞɥɹ ɜɵɟɡɞɚ ɢɡ ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɭɧɤɬɚ, ɪɚɫɩɨ-
ɥɨɠɟɧɧɨɝɨ ɜ ɤɚɪɦɚɧɟ.  
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ɋ ɷɬɨɣ ɰɟɥɶɸ ɮɢɤɫɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨɛɭɫɚ ɫ 
ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɨɧ ɧɚɱɚɥ ɫɜɨɟ ɞɜɢɠɟɧɢɟ ɨɬ 
ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɭɧɤɬɚ, ɩɪɨɜɨɞɢɥɚɫɶ ɦɚɤɫɢ-

ɦɚɥɶɧɨ ɱɚɫɬɨ, ɧɚɫɤɨɥɶɤɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢɛɨɪ, 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɱɟɪɟɡ 2 ɫ. Ⱦɚɥɟɟ, ɢɫɯɨɞɹ ɢɡ 
ɰɟɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɢɡ ɜɫɟɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ 
ɞɜɢɠɟɧɢɟɦ ɚɜɬɨɛɭɫɚ ɨɬ ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɩɭɧɤ-
ɬɚ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɬɨɥɶɤɨ ɬɟ, ɤɨɬɨɪɵɟ ɧɟ ɫɨ-
ɩɪɨɜɨɠɞɚɥɢɫɶ ɡɚɦɟɞɥɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɱɚɳɟ 
ɜɫɟɝɨ ɛɵɥɨ ɨɛɭɫɥɨɜɥɟɧɨ ɩɨɦɟɯɚɦɢ ɫɨ ɫɬɨɪɨ-
ɧɵ ɞɪɭɝɢɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. Ɉɫɬɚɜɲɢɟ-
ɫɹ ɧɚɛɥɸɞɟɧɢɹ ɝɪɚɮɢɱɟɫɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫ. 5. Ɍɚɦ ɠɟ ɩɪɢɜɟɞɟɧɚ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɹ-
ɦɚɹ, ɨɩɢɫɵɜɚɸɳɚɹ ɩɪɨɰɟɫɫ ɪɚɡɝɨɧɚ ɚɜɬɨɛɭɫɚ. 
 

 
 

Ɋɢɫ. 5. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɢ ɬɟɨɪɟɬɢɱɟɫɤɚɹ 
ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɩɪɢ 

ɨɬɴɟɡɞɟ ɚɜɬɨɛɭɫɚ ɨɬ ɨɫɬɚɧɨɜɨɱɧɨɝɨ 
ɩɭɧɤɬɚ 

 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨ-
ɝɨ ɪɚɡɝɨɧɚ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɫ ɩɨɦɨɳɶɸ ɪɟɝɪɟɫ-
ɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ. Ɉɧɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ 

ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɜɢɞ 
 

tV  335,0 ,       (1) 
 

ɝɞɟ V  – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɛɭɫɚ ɜɨ ɜɪɟ-
ɦɹ ɪɚɡɝɨɧɚ ɩɪɢ ɨɬɴɟɡɞɟ ɨɬ ɨɫɬɚɧɨɜɨɱɧɨɝɨ 
ɩɭɧɤɬɚ, ɦ/ɫ; t  – ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɛɭɫɚ, ɫ. 
 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɥɭɱɟɧɧɨɣ 

ɦɨɞɟɥɢ ɨɱɟɧɶ ɜɵɫɨɤɢ (ɬɚɛɥ. 1), ɱɬɨ ɞɚɟɬ ɜɟɫ-
ɤɢɟ ɨɫɧɨɜɚɧɢɹ ɞɥɹ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤ-
ɬɢɤɟ ɢ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɨɬɨɤɚ. 
 

Ɍɚɛɥɢɰɚ 1  ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɨɞɟɥɢ 
 

ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ Ɂɧɚɱɟɧɢɟ 
Ɇɧɨɠɟɫɬɜɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɨɪɪɟɥɹɰɢɢ R 

0,973 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɟɬɟɪɦɢɧɚɰɢɢ 0,946 

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ  547,7 

ɍɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ ɂɋ 7,98E-21 

t-ɫɬɚɬɢɫɬɢɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ  23,40 

ɍɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ  2,9E-11 

ȼɵɜɨɞɵ 

 

Ⱦɥɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɝɨɪɨɞɚ ɏɚɪɶɤɨɜɚ ɯɚ-
ɪɚɤɬɟɪɧɚ ɨɱɟɧɶ ɧɢɡɤɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɦɚɪɲɪɭɬɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ ɫɨ-
ɫɬɚɜɢɥɨ 11,29 ɤɦ/ɱ ɧɚ ɭɥ. ɋɭɦɫɤɨɣ ɢ  

14,56 ɤɦ/ɱ ɧɚ ɭɥ. ɉɭɲɤɢɧɫɤɨɣ. ɗɬɨ ɫɜɢɞɟ-
ɬɟɥɶɫɬɜɭɟɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ-
ɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɷɬɢɯ ɭɱɚɫɬɤɚɯ ɧɟ ɚɜɬɨ-
ɛɭɫɨɜ, ɤɨɬɨɪɵɟ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɚɸɬ 
ɤɪɚɣɧɟ ɧɟɷɮɮɟɤɬɢɜɧɨ ɢ ɫɢɥɶɧɨ ɡɚɝɪɹɡɧɹɸɬ 
ɜɨɡɞɭɯ ɜɪɟɞɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɚ ɷɤɨɥɨɝɢɱɟ-
ɫɤɢ ɱɢɫɬɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫ ɧɟɜɵɫɨ-
ɤɨɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ. 
 

ɍɫɤɨɪɟɧɢɟ ɚɜɬɨɛɭɫɨɜ ɩɪɢ ɜɵɟɡɞɟ ɫ ɨɫɬɚɧɨ-
ɜɨɱɧɨɝɨ ɩɭɧɤɬɚ ɜ ɭɫɥɨɜɢɹɯ ɩɥɨɬɧɨɝɨ ɬɪɚɧɫ-
ɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ ɫ ɧɟɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɞɨ 

30 ɤɦ/ɱ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɧɨɣ 

ɜɟɥɢɱɢɧɨɣ, ɪɚɜɧɨɣ 0,335 ɦ/ɫ2. 
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