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Аɧɧɨɬаɰиɹ. ɉɪɟɞɫɬɚɜɥɟɧ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɢɫɬɚ ɫ ɭɱɟɬɨɦ ɬɨɩɨ-
ɝɪɚɮɢɢ ɦɟɫɬɧɨɫɬɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. ɉɪɟɞɥɨɠɟɧ ɦɟɬɨɞ ɪɟɲɟ-
ɧɢɹ ɡɚɞɚɱɢ ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɫ ɰɟɥɶɸ ɦɢɧɢɦɢɡɚɰɢɢ ɜɪɟɦɟɧɢ ɞɜɢɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɫɤɨɪɨɫɬɢ, 
ɛɥɢɡɤɨɣ ɤ ɪɟɚɥɶɧɨɣ. 
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Аɧɨɬаɰіɹ. ɉɪɟɞɫɬɚɜɥɟɧɨ ɦɟɬɨɞ ɪɚɡɪɚɯɭɧɤɭ ɲɜɢɞɤɨɫɬɿ ɪɭɯɭ ɜɟɥɨɫɢɩɟɞɢɫɬɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɬɨ-
ɩɨɝɪɚɮɿʀ ɦɿɫɰɟɜɨɫɬɿ ɿ ɦɚɤɫɢɦɚɥɶɧɨʀ ɮɿɡɢɱɧɨʀ ɩɨɬɭɠɧɨɫɬɿ ɥɸɞɢɧɢ. Зɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞ 
ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɧɚɣɤɨɪɨɬɲɨɝɨ ɲɥɹɯɭ ɡ ɦɟɬɨɸ ɦɿɧɿɦɿɡɚɰɿʀ ɱɚɫɭ ɪɭɯɭ ɧɚ ɨɫɧɨɜɿ ɲɜɢɞɤɨɫɬɿ, 
ɛɥɢɡɶɤɨʀ ɞɨ ɪɟɚɥɶɧɨʀ. 

 

Клɸɱɨві ɫлɨва: ɜɟɥɨɫɢɩɟɞ, ɿɧɮɪɚɫɬɪɭɤɬɭɪɚ, ɩɨɬɭɠɧɿɫɬɶ, ɲɜɢɞɤɿɫɬɶ, ɱɚɫ ɪɭɯɭ, ɩɥɚɧɭɜɚɧɧɹ. 
 

BICYCLING ROUTE CHOICE MODEL WITH A PURPOSE TO MINIMIZE 

TRAVEL TIME 
 

P. Gorbachov, Professor, Doctor of Technical Science, O. Tokmylenko, assistant, 

KhNAHU 
 

Abstract. The paper presents the method to compute cycling speed that accounts for topography and 

maximum physical power of the rider. The method necessary to determine the shortest route between 

the origin and destination based on realistic speed is proposed. 
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ȼɫɬɭɩɥɟɧɢɟ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 

ɝɨɪɨɞɨɜ ɜɨ ɜɫɟɦ ɦɢɪɟ ɩɪɢɧɢɦɚɸɬ ɪɟɲɟɧɢɟ 
ɪɚɡɜɢɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜɟɥɨɫɢɩɟɞɧɨɟ 
ɞɜɢɠɟɧɢɟ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɝɨɪɨɞɚɯ ɫ ɛɨɥɶɲɨɣ ɞɨɥɟɣ  

ɜɟɥɨɩɨɟɡɞɨɤ ɫɧɢɠɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɡɚɛɨɥɟɜɚ-
ɧɢɣ ɫɪɟɞɢ ɧɚɫɟɥɟɧɢɹ, ɭɥɭɱɲɚɟɬɫɹ ɷɤɨɥɨɝɢɱɟ-
ɫɤɚɹ ɫɢɬɭɚɰɢɹ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɸɬɫɹ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɚɡɜɢɬɢɹ ɷɤɨɧɨ-
ɦɢɤɢ ɢ ɬɭɪɢɡɦɚ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɨɩɪɨɫ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɟɥɨɫɢɩɟɞɢɫɬɨɜ ɨɫɬɚɟɬɫɹ  
ɫɟɪɶɟɡɧɟɣɲɟɣ ɩɪɨɛɥɟɦɨɣ ɬɚɤɢɯ ɢɧɢɰɢɚɬɢɜ. 

Ɋɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɵ ɜɵɫɨɤɨɣ ɚɜɚɪɢɣɧɨɫɬɢ 

ɜɟɥɨɫɢɩɟɞɢɫɬɨɜ ɦɨɠɟɬ ɫɬɚɬɶ ɫɨɡɞɚɧɢɟ ɜɟɥɨ-
ɫɢɩɟɞɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɨɬɞɟɥɹɸɳɟɣ ɧɟ-
ɡɚɳɢɳёɧɧɵɯ ɜɟɥɨɫɢɩɟɞɢɫɬɨɜ ɨɬ ɚɜɬɨɦɨɛɢɥɶ-
ɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɫɨɡɞɚɧɢɟ 
ɜɟɥɨɫɢɩɟɞɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ – ɞɨɪɨɝɨɫɬɨ-
ɹɳɢɣ ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɤɚɱɟɫɬɜɟɧɧɨ-
ɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢ-

ɬɵɜɚɬɶ ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɫɬɢɦɭɥɢɪɭɸɬ 
ɠɢɬɟɥɟɣ ɝɨɪɨɞɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɟɥɨɫɢɩɟɞ ɞɥɹ 
ɩɨɟɡɞɨɤ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɫɩɟɲɧɨɫɬɶ ɩɪɨ-
ɟɤɬɨɜ ɩɨ ɪɚɡɜɢɬɢɸ ɜɟɥɨɫɢɩɟɞɧɨɣ ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ.  
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Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 
Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɰɟɥɶ ɩɨɟɡɞɤɢ (ɭɬɢɥɢɬɚɪɧɚɹ ɢɥɢ 
ɪɟɤɪɟɚɰɢɨɧɧɚɹ), ɜɪɟɦɹ ɜ ɩɭɬɢ, ɪɟɥɶɟɮ ɦɟɫɬ-
ɧɨɫɬɢ ɢ ɞɪ. ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɮɚɤɬɨ-
ɪɚɦɢ ɜɵɛɨɪɚ ɦɚɪɲɪɭɬɚ ɞɥɹ ɜɟɥɨɫɢɩɟɞɢɫɬɨɜ 
[1]. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɤɨɦɟɧ-
ɞɚɰɢɢ ɩɨ ɩɥɚɧɢɪɨɜɚɧɢɸ ɜɟɥɨɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɭɱɢɬɵɜɚɸɬ ɞɚɥɟɤɨ ɧɟ ɜɫɟ ɮɚɤɬɨɪɵ, ɚ ɢɦɟɧɧɨ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ – ɬɨɩɨ-
ɝɪɚɮɢɸ. 
 
Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ ɜ ɫɮɟɪɟ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɜɟɥɨɫɢɩɟɞɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɨɞɟɥɢ ɩɪɟɞɩɨɥɚɝɚɸɬ ɫɪɟɞ-
ɧɸɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɢɫɬɚ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɦɚɪɲɪɭɬɚ ɢ ɞɨɩɭɫɤɚɸɬ, 
ɱɬɨ ɜɪɟɦɹ ɜ ɩɭɬɢ ɹɜɥɹɟɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶ-
ɧɵɦ ɪɚɫɫɬɨɹɧɢɸ.  
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɪɟɦɟɧɢ ɜ ɩɭɬɢ ɦɨɬɨɪɢɡɢɪɨɜɚɧ-
ɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟ ɫɤɨ-
ɪɨɫɬɢ ɫɜɨɛɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɤɨɬɨɪɨɟ ɩɪɢɧɢɦɚ-
ɟɬɫɹ ɪɚɜɧɵɦ ɪɚɡɪɟɲɟɧɧɨɣ ɩɪɟɞɟɥɶɧɨɣ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢɥɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɡɚɞɟɪɠɟɤ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɬɚɤɨɣ ɩɨɞ-
ɯɨɞ ɧɟ ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɫɬɢɱɧɵɦ ɞɥɹ ɜɟɥɨɫɢ-
ɩɟɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɨɞɧɢɦ ɢɡ 
ɨɫɧɨɜɧɵɯ ɨɩɪɟɞɟɥɹɸɳɢɯ ɮɚɤɬɨɪɨɜ ɫɤɨɪɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜɟɥɨɫɢɩɟ-
ɞɢɫɬɚ [2]. 
 
Ɉɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɫɤɨɪɨɫɬɶɸ ɢ ɮɢɡɢɱɟɫɤɢɦɢ 
ɫɩɨɫɨɛɧɨɫɬɹɦɢ ɜɟɥɨɫɢɩɟɞɢɫɬɚ ɛɵɥɢ ɨɩɢɫɚɧɵ 
ȼɢɬɬɨɦ ɢ ȼɢɥɫɨɧɨɦ [3]. Ɉɧɢ ɩɪɟɞɩɨɥɚɝɚɸɬ, 
ɱɬɨ ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɩɨɞɞɟɪɠɚ-
ɧɢɹ ɜɟɥɨɫɢɩɟɞɢɫɬɨɦ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɤɨɪɨɫɬɢ, 
ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɚ ɮɢɡɢɱɟɫɤɢɦɢ ɡɚɤɨɧɚɦɢ. 
ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɦɨɳɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ 
ɨɬ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ, ɫɢɥɵ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɹ ɢ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɚ-
ɜɢɬɚɰɢɢ ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ 
 

2[ ( ) ( )] ,w A w RW K V V mg s C V         (1) 

 

ɝɞɟ wW  – ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɞɜɢ-

ɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɚ, ɜɚɬɬ; AK  – ɤɨɷɮɮɢɰɢɟɧɬ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɤɝ/ɦ; V  – 

ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɚ, ɦ/ɫ; wV  – 

ɫɤɨɪɨɫɬɶ ɜɫɬɪɟɱɧɨɝɨ ɜɟɬɪɚ, ɦ/ɫ; m  – ɫɭɦɦɚɪ-
ɧɚɹ ɦɚɫɫɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɤɚɤ ɫɭɦɦɚ ɦɚɫɫɵ 

ɜɟɥɨɫɢɩɟɞɢɫɬɚ ɢ ɜɟɥɨɫɢɩɟɞɚ, ɤɝ; g – ɝɪɚɜɢɬɚ-
ɰɢɨɧɧɨɟ ɭɫɤɨɪɟɧɢɟ, ɦ/ɫ2; s  – ɩɪɨɞɨɥɶɧɵɣ 

ɧɚɤɥɨɧ ɞɨɪɨɝɢ; RC  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ. 

Ɉɞɧɚɤɨ ɭɪɚɜɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɫ ɡɚɞɚɧɧɨɣ ɦɨɳ-
ɧɨɫɬɶɸ ɩɪɢɧɢɦɚɟɬ ɜɢɞ ɤɭɛɢɱɟɫɤɨɝɨ ɦɧɨɝɨ-
ɱɥɟɧɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɧɟɭɞɨɛɧɵɦ ɞɥɹ ɡɚ-
ɞɚɱɢ ɦɚɪɲɪɭɬɢɡɚɰɢɢ. ȼɢɥɫɨɧ ɢ ɉɚɩɚɞɨɩɨɥɭɫ 
[4] ɩɪɟɞɥɚɝɚɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɬɟɪɚɬɢɜɧɵɣ 

ɦɟɬɨɞ (2) ɫ ɩɚɪɚɦɟɬɪɨɦ ɫɯɨɞɢɦɨɫɬɢ CK . 
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ɗɦɩɢɪɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɜɟɞɟɧɢɹ ɜɟ-
ɥɨɫɢɩɟɞɢɫɬɨɜ ɩɪɢ ɩɨɦɨɳɢ GPS-ɧɚɜɢɝɚɬɨɪɨɜ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɥɸɞɹɦ ɫɜɨɣɫɬɜɟɧɧɨ ɩɪɢɞɟɪɠɢ-
ɜɚɬɶɫɹ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ (ɨɬ 20 
ɞɨ 25 ɤɦ/ɱ) ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɩɨɞɞɟɪɠɚɧɢɟ 
ɷɬɨɣ ɫɤɨɪɨɫɬɢ ɧɟ ɬɪɟɛɭɟɬ ɱɪɟɡɦɟɪɧɵɯ ɮɢɡɢ-
ɱɟɫɤɢɯ ɭɫɢɥɢɣ [5]. ȼɢɬɬ ɢ ȼɢɥɫɨɧ ɩɪɟɞɩɨɥɚ-
ɝɚɸɬ, ɱɬɨ ɞɥɹ ɞɥɢɬɟɥɶɧɵɯ ɩɨɟɡɞɨɤ ɦɨɳɧɨɫɬɶ 
ɧɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɩɨɪɬɫɦɟɧɚ ɦɨɠɟɬ  
ɩɚɞɚɬɶ ɞɨ 40 ɜɚɬɬ [3]. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɤɧɢɝɚ 
ɛɢɨɚɫɬɪɨɧɚɜɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɭɤɚɡɵɜɚɟɬ, 
«ɡɞɨɪɨɜɵɣ ɦɭɠɱɢɧɚ» ɦɨɠɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ 
ɦɨɳɧɨɫɬɶ ɞɨ 300 ɜɚɬɬ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɟɡ-
ɞɨɤ ɞɨ 40 ɦɢɧɭɬ [6]. ɉɚɪɤɢɧ ɢ Ɋɨɬɟɪɚɦ ɩɪɟɞ-
ɥɚɝɚɸɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɦɨɳ-
ɧɨɫɬɶ ɜ 250 ɜɚɬɬ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜɜɟɪɯ ɩɨ 
ɞɨɪɨɝɟ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦ ɧɚɤɥɨɧɨɦ. ɗɬɨ ɡɧɚɱɟ-
ɧɢɟ ɛɵɥɨ ɪɚɫɫɱɢɬɚɧɨ ɩɨ ɦɟɬɨɞɢɤɟ, ɫɯɨɠɟɣ ɫ 
ɬɨɣ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɷɬɨɣ ɫɬɚɬɶɟ, ɝɞɟ 
ɦɨɳɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɦɚɫɫɵ 
ɜɟɥɨɫɢɩɟɞɢɫɬɚ, ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ ɧɚɤɥɨɧɚ 
ɞɨɪɨɝɢ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɩɨɦɨɳɶɸ GPS-
ɧɚɜɢɝɚɬɨɪɚ ɢ ɞɪɭɝɢɯ ɩɟɪɟɦɟɧɧɵɯ. 
 

Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɮɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɟɥɨɫɢɩɟɞɢɫɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ ɦɨɳ-
ɧɨɫɬɢ, ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɪɚɫɱɟɬɟ ɜɪɟ-
ɦɟɧɢ ɜ ɩɭɬɢ. Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟ  
ɫɭɳɟɫɬɜɨɜɚɥɨ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɚɥɢ-
ɫɬɢɱɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɩɭɬɢ, ɛɚɡɢɪɭɸɳɟɝɨɫɹ ɧɚ 
ɦɨɞɟɥɢ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜ ɫɜɹ-
ɡɢ ɫ ɬɨɩɨɝɪɚɮɢɟɣ ɦɟɫɬɧɨɫɬɢ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ  
 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɦɨɞɟɥɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɟɥɨɫɢɩɟɞɧɨɣ ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ ɧɚ ɨɫɧɨɜɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
ɜ ɩɭɬɢ. 
 

ȼɪɟɦɹ ɜ ɩɭɬɢ – ɜɚɠɧɵɣ ɮɚɤɬɨɪ, ɤɨɬɨɪɵɣ ɜɥɢ-
ɹɟɬ ɧɚ ɪɟɲɟɧɢɟ ɭɱɚɫɬɧɢɤɨɜ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟ-
ɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɟɥɨɫɢɩɟɞ ɞɥɹ ɩɟɪɟɦɟɳɟ-
ɧɢɹ. ȼɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɫɬɢɱɧɨ ɩɪɟɞɫɤɚɡɚɬɶ 
ɜɪɟɦɹ ɜ ɩɭɬɢ ɞɥɹ ɜɟɥɨɫɢɩɟɞɢɫɬɚ ɩɨɡɜɨɥɢɬ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɩɪɨɰɟɫɫ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɜɟɥɨ-
ɫɢɩɟɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 
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Ⱦɚɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɬɚɜɢɬ ɩɟɪɟɞ ɫɨɛɨɣ ɡɚ-
ɞɚɱɭ – ɧɚɣɬɢ ɨɬɜɟɬ ɧɚ ɞɜɚ ɜɚɠɧɵɯ ɜɨɩɪɨɫɚ 
ɩɪɨɰɟɫɫɚ ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɟɥɨɫɢɩɟɞɧɨɣ ɢɧ-

ɮɪɚɫɬɪɭɤɬɭɪɵ: (1) ɤɚɤ ɜɵɛɪɚɬɶ ɬɪɚɫɫɭ ɜɟɥɨ-
ɫɢɩɟɞɧɨɝɨ ɦɚɪɲɪɭɬɚ ɧɚ ɨɫɧɨɜɟ ɪɟɚɥɢɫɬɢɱɧɨɝɨ 
ɜɪɟɦɟɧɢ ɜ ɩɭɬɢ ɢ (2) ɤɚɤ ɫɨɛɫɬɜɟɧɧɨ ɪɚɫɫɱɢ-

ɬɚɬɶ ɪɟɚɥɢɫɬɢɱɧɨɟ ɜɪɟɦɹ ɜ ɩɭɬɢ, ɭɱɢɬɵɜɚɹ 
ɮɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɜɟɥɨɫɢɩɟɞɢɫɬɚ. 
 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɬɜɟɬɢɬɶ ɧɚ ɷɬɢ ɜɨɩɪɨɫɵ, 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɲɟɧɵ:  ɨɩɪɟɞɟɥɢɬɶ ɤɪɢɬɟɪɢɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 
ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɜɪɟɦɹ ɜ ɩɭɬɢ ɜɟɥɨɫɢ-

ɩɟɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ;  ɪɚɡɪɚɛɨɬɚɬɶ ɦɨɞɟɥɶ ɪɚɫɱɟɬɚ ɜɪɟɦɟɧɢ ɜ ɩɭ-
ɬɢ, ɤɨɬɨɪɚɹ ɭɱɢɬɵɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳ-

ɧɨɫɬɶ, ɞɨɫɬɭɩɧɭɸ ɜɟɥɨɫɢɩɟɞɢɫɬɭ;  ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɜɵɛɨɪɚ ɦɚɪɲɪɭɬɚ ɦɟɠ-

ɞɭ ɡɚɞɚɧɧɵɦɢ ɬɨɱɤɚɦɢ ɦɟɬɨɞɨɦ ɦɢɧɢɦɚɥɶ-
ɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɩɭɬɢ. 

 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
 

ȼɵɛɨɪ ɤɪɚɬɱɚɣɲɟɝɨ ɩɨ ɜɪɟɦɟɧɢ ɦɚɪɲɪɭɬɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɢɫɤɚ ɧɚɛɨɪɚ ɡɜɟ-
ɧɶɟɜ ɫɟɬɢ, ɤɨɬɨɪɵɟ ɞɚɸɬ ɧɚɢɦɟɧɶɲɟɟ ɫɭɦ-

ɦɚɪɧɨɟ ɡɧɚɱɟɧɢɟ ɜɪɟɦɟɧɢ, ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢ 

ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɚɤ 
  min

1
min i

i n
T T  ,                    (3) 

 

ɝɞɟ minT  – ɜɪɟɦɹ ɜ ɩɭɬɢ ɩɨ ɤɪɚɬɱɚɣɲɟɦɭ 
ɦɚɪɲɪɭɬɭ, ɦɢɧ; iT  – ɫɭɦɦɚ ɜɪɟɦɟɧɢ ɩɪɨɟɡɞɚ 
ɜɫɟɯ ɡɜɟɧɶɟɜ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɦɚɪɲɪɭɬɚ i, 

ɦɢɧ. 

 

ȼɪɟɦɹ ɜ ɩɭɬɢ ɨɞɧɨɝɨ ɡɜɟɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɞɥɢɧɚ ɡɜɟɧɚ, ɪɚɡɞɟɥɟɧɧɚɹ ɧɚ ɫɪɟɞɧɸɸ ɫɤɨ-
ɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɢɫɬɚ ɧɚ ɷɬɨɦ ɡɜɟɧɟ. 
ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɢɧɚ ɡɜɟɧɚ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨ-
ɹɧɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɦɨɠɟɬ 
ɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɥɨɠɧɨɫɬɢ ɦɚɪɲ-

ɪɭɬɚ, ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɩɭɬɢ ɢ ɞɪ. ɮɚɤɬɨɪɨɜ. 
Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɜɟɥɨɫɢɩɟ-
ɞɢɫɬ ɛɭɞɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɨɫɬɨɹɧɧɭɸ ɤɨɦ-

ɮɨɪɬɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 
ɷɬɨ ɧɟ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɭɫɢɥɢɣ. ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɫɬɨɱɧɢɤɨɜ ɦɨ-
ɞɟɥɶ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɷɬɨɣ ɫɬɚɬɶɟ, ɩɪɟɞɩɨ-
ɥɚɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɜɟɥɨɫɢɩɟɞɢ-

ɫɬɚ ɪɚɜɧɨɣ 200 ȼɚɬɬ ɢ ɫɪɟɞɧɸɸ ɤɨɦɮɨɪɬɧɭɸ 

ɫɤɨɪɨɫɬɶ ɪɚɜɧɨɣ 22 ɤɦ/ɱ. 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɳɧɨɫɬɢ ɢ ɫɤɨɪɨ-
ɫɬɢ ɨɬ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ 

ɦɨɞɟɥɶ ȼɢɬɬɚ ɢ ȼɢɥɫɨɧɚ (1). Ɍɚɤ ɤɚɤ ɫɤɨ-
ɪɨɫɬɶ ɜɫɬɪɟɱɧɨɝɨ ɜɟɬɪɚ – ɧɟɩɨɫɬɨɹɧɧɚɹ ɜɟɥɢ-

ɱɢɧɚ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɦɟɫɬɧɨɫɬɢ, ɫɟɡɨ-
ɧɚ ɢ ɞɚɠɟ ɜɪɟɦɟɧɢ ɫɭɬɨɤ, ɦɨɞɟɥɶ ɦɨɳɧɨɫɬɢ 

(1) ɛɵɥɚ ɭɩɪɨɳɟɧɚ ɞɨ ɜɢɞɚ 
  [ ]w A RW K V mg s C V           (4) 

 

ɢ ɦɨɞɟɥɶ ɜɪɟɦɟɧɢ ɞɨ ɜɢɞɚ 
 

max
2

1
( )

1( )
C

CA R

W
V K V

KK V mg s C
    .   (5) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɳɧɨɫɬɶ ( WW ), ɧɟɨɛɯɨɞɢ-

ɦɚɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɤɨɪɨɫɬɢ (V = 22 ɤɦ/ɱ), 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɭɪɚɜɧɟɧɢɹ (1ɚ) ɢ 

ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 

ɜɟɥɨɫɢɩɟɞɢɫɬɚ ( max 200 WW   ). ȿɫɥɢ 

WW > maxW , ɬɨ V ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɫ ɡɚɞɚɧɧɨɣ 

ɦɨɳɧɨɫɬɶɸ ( WW  = maxW ) ɧɚ ɨɫɧɨɜɟ ɭɪɚɜɧɟ-
ɧɢɹ (5).  

 

ȼ ɬɚɛɥ. 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɜɯɨɞɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ. 

 
Ɍɚɛɥɢɰɚ 1 Ɂɧɚɱɟɧɢɹ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ  

 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ (KA), ɤɝ/ɦ 

0,3871 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɚ  
(V), ɦ/ɫ 6 

Ɇɚɫɫɚ (m), ɤɝ 95 

Ƚɪɚɜɢɬɚɰɢɨɧɧɨɟ ɭɫɤɨɪɟɧɢɟ (g), 

ɦ/ɫ2 9.81 

ɉɪɨɞɨɥɶɧɵɣ ɧɚɤɥɨɧ ɞɨɪɨɝɢ (s) 
ȼɚɪɶɢ-

ɪɭɟɬɫɹ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟ-
ɧɢɸ (CR) 

0,003 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɜɟɥɨɫɢ-

ɩɟɞɢɫɬɚ (Wmax), W 
200 

ɉɚɪɚɦɟɬɪ ɫɯɨɞɢɦɨɫɬɢ (KC) 0,5 

 

Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɚɬɶ ɫɤɨ-
ɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɢɫɬɚ, ɩɪɢɛɥɢɠɟɧ-

ɧɭɸ ɤ ɪɟɚɥɶɧɨɫɬɢ, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɩɪɟ-
ɞɟɥɢɬɶ ɪɟɚɥɢɫɬɢɱɧɨɟ ɜɪɟɦɹ ɜ ɩɭɬɢ, ɭɱɢɬɵɜɚɹ 
ɮɢɡɢɱɟɫɤɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɜɟɥɨɫɢɩɟɞɢɫɬɚ. 
 

Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ 
 

Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɨɞɟɥɢ ɛɵɥɚ ɜɵɛɪɚɧɚ 
ɭɥɢɱɧɨ-ɞɨɪɨɠɧɚɹ ɫɟɬɶ ɝɨɪɨɞɚ ȼɚɲɢɧɝɬɨɧ, 

ɨɤɪɭɝ Ʉɨɥɭɦɛɢɹ, ɋɒȺ. ȼɚɲɢɧɝɬɨɧ ɢɦɟɟɬ 
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ɪɟɩɭɬɚɰɢɸ ɝɨɪɨɞɚ, ɜ ɤɨɬɨɪɨɦ ɜɟɥɨɫɢɩɟɞ ɱɚ-
ɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɟɡɞɨɤ ɧɚ ɪɚɛɨɬɭ, ɢ 

ɩɨɷɬɨɦɭ ɪɚɡɜɢɬɢɟ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɹɜɥɹɟɬɫɹ 
ɨɩɪɚɜɞɚɧɧɨɣ ɰɟɥɶɸ ɞɥɹ ȼɚɲɢɧɝɬɨɧɚ. ɒɢɪɨ-
ɤɢɣ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɧɚɤɥɨɧɚ ɞɨɪɨɝɢ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɬɟɫɬɢɪɨɜɚ-
ɧɢɹ ɦɨɞɟɥɢ. Ɍɚɤɠɟ ɢɦɟɟɬɫɹ ɫɢɫɬɟɦɚ  
ɤɪɚɬɤɨɫɪɨɱɧɨɣ ɚɪɟɧɞɵ ɜɟɥɨɫɢɩɟɞɨɜ 
(CapitalBikeShare), ɤɨɬɨɪɚɹ ɧɚɫɱɢɬɵɜɚɟɬ 175 

ɫɬɚɧɰɢɣ ɜ ɝɨɪɨɞɟ ɢ ɨɤɪɭɝɟ. ɂɫɫɥɟɞɨɜɚɧɢɟ 
ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɫɟɬɢ ɭɥɢɰ, ɫɨɟɞɢɧɹɸɳɢɯ 
ɩɹɬɶ ɫɬɚɧɰɢɣ ɚɪɟɧɞɵ ɜɟɥɨɫɢɩɟɞɨɜ. Ɂɚɞɚɱɚ 
ɩɨɢɫɤɚ ɤɪɚɬɱɚɣɲɢɯ ɩɨ ɜɪɟɦɟɧɢ ɦɚɪɲɪɭɬɨɜ 
ɛɵɥɚ ɪɟɲɟɧɚ ɫ ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ 
Network Analyst ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 
ArcGIS 10.1. Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɚɡɚ ɞɨɪɨɝ 
ɋɒȺ ESRI (www.arcgis.com) ɛɵɥɚ ɢɫɩɨɥɶɡɨ-
ɜɚɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɨɞɟɥɢ ɭɥɢɱɧɨɣ ɫɟɬɢ,  

ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛ ɢɡɦɟɧɟɧɢɢ ɪɟɥɶɟɮɚ 
ɦɟɫɬɧɨɫɬɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ 

ɫɚɣɬɟ ɧɚɰɢɨɧɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɝɟɨɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɭɱɟɬɚ ɋɒȺ 

(www.nationalmap.gov). 

 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ ɛɵɥɢ ɡɚɞɚɧɵ 

ɡɧɚɱɟɧɢɹ ɞɥɢɧɵ, ɩɪɨɰɟɧɬ ɩɨɩɟɪɟɱɧɨɝɨ 
ɧɚɤɥɨɧɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢ-

ɠɟɧɢɹ ɜ ɨɞɧɭ ɢɥɢ ɞɜɟ ɫɬɨɪɨɧɵ. Ɍɚɤ ɤɚɤ ɬɨɩɨ-
ɝɪɚɮɢɹ, ɚ ɡɧɚɱɢɬ ɢ ɦɨɳɧɨɫɬɶ, ɢ ɫɤɨɪɨɫɬɶ, 
ɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ ɞɥɹ ɞɜɭɯ 
ɧɚɩɪɚɜɥɟɧɢɣ ɞɜɢɠɟɧɢɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ 
ɭɱɚɫɬɤɚ ɞɨɪɨɝɢ, ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɛɵɥɢ ɪɚɫ-
ɫɱɢɬɚɧɵ ɩɨ ɦɟɬɨɞɢɤɟ, ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ, ɞɥɹ 
ɤɚɠɞɨɝɨ ɡɜɟɧɚ ɜ ɨɛɚ ɧɚɩɪɚɜɥɟɧɢɹ. ɇɚ ɨɫɧɨɜɟ 
ɡɧɚɱɟɧɢɣ ɫɤɨɪɨɫɬɢ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɹ ɜ 
ɩɭɬɢ ɢ ɫɨɫɬɚɜɥɟɧɚ ɦɚɬɪɢɰɚ ɜɪɟɦɟɧ ɦɟɠɞɭ 
ɭɡɥɚɦɢ ɭɥɢɱɧɨɣ ɫɟɬɢ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɛɵ-

ɥɢ ɪɚɫɫɱɢɬɚɧɵ ɤɪɚɬɱɚɣɲɢɟ (ɩɨ ɜɪɟɦɟɧɢ) 

ɦɚɪɲɪɭɬɵ ɦɟɠɞɭ ɩɹɬɶɸ ɜɟɥɨɫɬɚɧɰɢɹɦɢ (ɜ 
ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ 20 ɦɚɪɲɪɭɬɨɜ). ɉɪɢɦɟɪ 

ɦɚɪɲɪɭɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 1. ɏɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚ ɦɚɪɲɪɭɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥ. 2. 

 

 
 

Ɋɢɫ. 1. Ʉɪɚɬɱɚɣɲɢɣ ɩɨ ɜɪɟɦɟɧɢ ɦɚɪɲɪɭɬ 

Ⱥɧɚɥɢɡ ɬɪɚɫɫɵ ɦɚɪɲɪɭɬɚ ɦɟɠɞɭ ɩɚɪɨɣ ɫɬɚɧ-

ɰɢɣ ɞɥɹ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɬɪɚɫ-
ɫɵ ɦɚɪɲɪɭɬɨɜ ɫɨɜɩɚɥɢ ɬɨɥɶɤɨ ɞɥɹ ɞɜɭɯ ɩɚɪ 
ɫɬɚɧɰɢɣ (1–2/2–1 ɢ 4–5/5–4), ɞɥɹ ɤɨɬɨɪɵɯ 
ɞɥɢɧɚ ɦɚɪɲɪɭɬɚ ɡɧɚɱɢɬɟɥɶɧɨ ɤɨɪɨɱɟ ɨɫɬɚɥɶ-
ɧɵɯ (695 ɦ ɢ 529 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). 
 

Ɍɚɛɥɢɰɚ 2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɚɪɲɪɭɬɨɜ 
 

Ɇɚɪɲɪɭɬ ȼɪɟɦɹ, ɦɢɧ Ⱦɥɢɧɚ, ɦ 

1–2 2,43 695 

1–3 7,4 1933 

1–4 10,12 3001 

1–5 9,71 2873 

2–3 6,86 1766 

2–4 8,35 2407 

2–5 7,73 2224 

3–4 4,57 1505 

3–5 5,74 1927 

4–5 1,54 529 

2–1 2,85 695 

3–1 6,32 1777 

3–2 5,22 1664 

4–1 11,47 3070 

4–2 8,61 2375 

4–3 7,08 1580 

5–1 11,28 2932 

5–2 8,43 2237 

5–3 9,25 2498 

5–4 1,54 529 

 

ɉɨɢɫɤ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɬɪɚɫɫɵ ɦɟɠɞɭ ɷɬɢɦɢ 

ɩɚɪɚɦɢ ɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟ-
ɥɢɱɟɧɢɹ ɞɥɢɧɵ ɦɚɪɲɪɭɬɚ, ɱɬɨ ɧɟɝɚɬɢɜɧɨ ɨɬ-
ɪɚɠɚɟɬɫɹ ɧɚ ɜɪɟɦɟɧɢ ɜ ɩɭɬɢ. ȼɪɟɦɹ ɜ ɩɭɬɢ 

ɞɥɹ ɨɫɬɚɥɶɧɵɯ ɦɚɪɲɪɭɬɨɜ ɧɟ ɩɪɨɩɨɪɰɢɨ-
ɧɚɥɶɧɨ ɞɥɢɧɟ ɦɚɪɲɪɭɬɚ ɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ. 

 

Ⱥɧɚɥɢɡ ɜɫɟɯ ɦɚɪɲɪɭɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɟɤɨɬɨ-
ɪɵɟ ɭɱɚɫɬɤɢ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ ɫɟɬɢ ɹɜɥɹɸɬɫɹ 
ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɞɥɹ ɜɟɥɨɫɢɩɟɞɧɨɝɨ 
ɞɜɢɠɟɧɢɹ, ɱɟɦ ɨɫɬɚɥɶɧɵɟ, ɬɚɤ ɤɚɤ ɱɟɪɟɡ ɧɢɯ 

ɩɪɨɯɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɨ ɤɪɚɬɱɚɣ-

ɲɢɯ ɦɚɪɲɪɭɬɨɜ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɟɫɶ ɩɭɬɶ 
ɫɥɟɞɨɜɚɧɢɹ ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɨɞɢɧɚɤɨɜɨ ɩɪɢ-

ɜɥɟɤɚɬɟɥɟɧ ɞɥɹ ɜɟɥɨɫɢɩɟɞɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜ 
ɨɛɚ ɧɚɩɪɚɜɥɟɧɢɹ. 
 

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɦɨɞɟɥɢ 
 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɦɨɞɟɥɢ ɧɚ ɚɞɟɤɜɚɬɧɨɫɬɶ ɛɵɥɨ 
ɫɨɜɟɪɲɟɧɨ 6 ɬɟɫɬɨɜɵɯ ɡɚɟɡɞɨɜ ɦɟɠɞɭ ɫɬɚɧ-
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ɰɢɹɦɢ 3 ɢ 5 ɜ ɞɜɚ ɧɚɩɪɚɜɥɟɧɢɹ (ɬɪɚɫɫɚ ɦɚɪɲ-

ɪɭɬɚ 3–5 ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɪɚɫɫɵ ɦɚɪɲɪɭɬɚ  
5–3). Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɦɭɠɱɢɧɚ 
ɜ ɜɨɡɪɚɫɬɟ 29 ɥɟɬ, ɜ ɯɨɪɨɲɟɣ ɮɢɡɢɱɟɫɤɨɣ 

ɮɨɪɦɟ, ɧɨ ɧɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɫɩɨɪɬɫɦɟɧ, 

ɤɨɬɨɪɵɣ ɟɡɞɢɬ ɧɚ ɜɟɥɨɫɢɩɟɞɟ ɛɨɥɟɟ ɨɞɧɨɝɨ 
ɪɚɡɚ ɜ ɧɟɞɟɥɸ. Ⱦɥɹ ɮɢɤɫɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɢ 

ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɬɪɚɫɫɭ ɦɚɪɲ-

ɪɭɬɚ ɢ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɢɫɬɚ, ɢ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɡɚɩɢɫɶ ɜɪɟɦɟɧɢ, 

ɤɨɝɞɚ ɜɟɥɨɫɢɩɟɞɢɫɬ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ (ɧɚɩɪɢ-

ɦɟɪ, ɧɚ ɩɟɪɟɤɪɟɫɬɤɟ). Ɋɟɡɭɥɶɬɚɬɵ ɡɚɟɡɞɨɜ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 3. 

 
Ɍɚɛɥɢɰɚ 3 Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɨɞɟɥɢ 

 
ɋɩɨɫɨɛ 
ɨɰɟɧɤɢ 

ȼɪɟɦɹ ɩɪɨɟɡɞɚ ɩɨ ɦɚɪɲɪɭɬɭ 
3 – 5 5 – 3 

Ɍɟɫɬ 1 6 ɦɢɧ 1 ɫ 9 ɦɢɧ 52 ɫ 
Ɍɟɫɬ 2 6 ɦɢɧ 23 ɫ 9 ɦɢɧ 43 ɫ 
Ɍɟɫɬ 3 6 ɦɢɧ 15 ɫ 10 ɦɢɧ 14 ɫ 
Ɇɨɞɟɥɶ 5 ɦɢɧ 45 ɫ 9 ɦɢɧ 15 ɫ 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥ. 2, ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ ɬɟ-
ɫɬɨɜɵɯ ɡɚɟɡɞɨɜ ɧɟɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ 
ɨɬ ɡɧɚɱɟɧɢɣ ɦɨɞɟɥɢ. ɇɚɢɛɨɥɶɲɟɟ ɨɬɤɥɨɧɟɧɢɟ 
ɨɬ ɦɨɞɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɡɚɟɡɞɟ 3 ɧɚ ɦɚɪɲ-

ɪɭɬɟ 5–3 ɦɨɠɟɬ ɨɛɴɹɫɧɹɬɶɫɹ ɧɚɤɨɩɥɟɧɧɨɣ 

ɭɫɬɚɥɨɫɬɶɸ ɜɟɥɨɫɢɩɟɞɢɫɬɚ. ɗɤɫɩɟɪɢɦɟɧɬ ɛɵɥ 
ɩɪɟɤɪɚɳɟɧ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɭɱɚɫɬɧɢɤ ɡɚɟɡɞɚ 
ɫɨɨɛɳɢɥ ɨ ɮɢɡɢɱɟɫɤɨɣ ɭɫɬɚɥɨɫɬɢ. 

 

ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɟɞɥɨ-
ɠɟɧɧɚɹ ɦɨɞɟɥɶ ɞɚɟɬ ɜɪɟɦɹ ɩɪɨɟɡɞɚ, ɤɨɬɨɪɨɟ 
ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɨɤɚɡɚɥɨɫɶ ɦɟɧɶɲɟ ɮɚɤɬɢɱɟ-
ɫɤɨɝɨ ɜɪɟɦɟɧɢ, ɡɚɬɪɚɱɟɧɧɨɝɨ ɜɟɥɨɫɢɩɟɞɢɫɬɨɦ 

ɜ ɡɚɟɡɞɚɯ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟ-
ɥɢ ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɧɚ 
ɛɨɥɶɲɟɦ ɦɚɫɫɢɜɟ ɞɚɧɧɵɯ. 

 

ȼɵɜɨɞɵ 

 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɪɟɚɥɢɫɬɢɱɧɨɝɨ ɜɪɟɦɟɧɢ 

ɞɜɢɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɢɫɬɨɜ, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚ-
ɟɬ ɜɨ ɜɧɢɦɚɧɢɟ ɮɢɡɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɜɟ-
ɥɨɫɢɩɟɞɢɫɬɚ, ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɚɬɶ ɫɤɨɪɨɫɬɶ, 
ɛɥɢɡɤɭɸ ɤ ɬɨɣ, ɤɨɬɨɪɭɸ ɦɨɠɟɬ ɪɚɡɜɢɬɶ 
ɧɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɜɟɥɨɫɢɩɟɞɢɫɬ ɜ ɪɟɚɥɶ-
ɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ. Ⱦɚɥɶɧɟɣɲɟɟ ɭɬɨɱ-
ɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ 

ɧɚ ɛɨɥɟɟ ɲɢɪɨɤɨɦ ɦɚɫɫɢɜɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧ-

ɧɵɯ ɩɨɫɥɟ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɪɨɟɡɞɚ ɛɨɥɶɲɨɝɨ 
ɱɢɫɥɚ ɜɟɥɨɫɢɩɟɞɢɫɬɨɜ ɩɨ ɭɥɢɱɧɨ-ɞɨɪɨɠɧɨɣ 

ɫɟɬɢ ɝɨɪɨɞɚ. 
 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɜɟɥɨɫɢɩɟɞɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭ-
ɪɵ ɦɟɠɞɭ ɨɫɧɨɜɧɵɦɢ ɰɟɧɬɪɚɦɢ ɬɹɝɨɬɟɧɢɹ ɫ 
ɭɱɟɬɨɦ ɦɢɧɢɦɚɥɶɧɵɯ ɩɨ ɜɪɟɦɟɧɢ ɦɚɪɲɪɭɬɨɜ 
ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɭɫɬɚɥɨɫɬɢ ɜɟɥɨɫɢ-

ɩɟɞɢɫɬɨɜ ɢ ɫɞɟɥɚɬɶ ɷɬɨɬ ɜɢɞ ɬɪɚɧɫɩɨɪɬɚ  
ɛɨɥɟɟ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨ-
ɬɪɟɛɧɨɫɬɢ ɠɢɬɟɥɟɣ ɝɨɪɨɞɨɜ ɜ ɩɟɪɟɞɜɢɠɟɧɢɹɯ. 
 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɦɟɬɨɞɢɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɩɨɡɜɨɥɢɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɨɞɟɥɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɟ-
ɥɨɫɢɩɟɞɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨ-
ɝɟ, ɞɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɦɨɠɟɬ ɛɵɬɶ ɢɧɬɟɝɪɢɪɨ-
ɜɚɧɚ ɜ ɢɡɜɟɫɬɧɵɟ ɫɪɟɞɫɬɜɚ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɩɨɟɡɞɤɢ (ɜɟɛɤɚɪɬɵ, ɦɨɛɢɥɶ-
ɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɢ ɬ.ɞ.), ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ 
ɜɟɥɨɫɢɩɟɞɢɫɬ ɫɦɨɠɟɬ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ 
ɛɵɫɬɪɵɣ ɢɥɢ ɧɚɢɛɨɥɟɟ ɮɢɡɢɱɟɫɤɢ ɥɟɝɤɢɣ 

(ɫɥɨɠɧɵɣ) ɦɚɪɲɪɭɬ. 
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