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ɫɨɬɪ., ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ 

 
Аɧɧɨɬаɰиɹ. Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɫɨɤɨɬɨɱɧɵɯ ɬɪёɯɦɟɪɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɤɚɪɬ ɦɟɫɬɧɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɥɨɜɢɹ ɜ ɡɚɞɚɱɚɯ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɧɚɜɢɝɚɰɢɢ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ. Ɋɚɫ-
ɫɦɨɬɪɟɧɨ, ɱɬɨ ɨɛɪɚɛɨɬɤɚ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɚɜɬɨɦɨɛɢɥɟɣ 
ɩɨɡɜɨɥɹɟɬ ɫɮɨɪɦɢɪɨɜɚɬɶ ɬɪёɯɦɟɪɧɭɸ ɤɚɪɬɭ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. 
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ɧɢɹ, ɬɪёɯɦɟɪɧɚɹ ɤɚɪɬɚ. 
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Аɧɨɬаɰіɹ. Ɋɨɡɪɨɛɥɟɧɨ ɬɟɯɧɨɥɨɝɿɸ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɢɫɨɤɨɬɨɱɧɢɯ ɬɪɢɜɢɦɿɪɧɢɯ ɟɥɟɤɬɪɨɧɧɢɯ 
ɤɚɪɬ ɦɿɫɰɟɜɨɫɬɿ ɹɤ ɞɨɞɚɬɤɨɜɭ ɭɦɨɜɭ  ɜ ɡɚɞɚɱɚɯ ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɧɚɜɿɝɚɰɿʀ, ɳɨ ɜɟɞɟ ɞɨ ɡɧɚɱɧɨɝɨ 
ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ. Ɋɨɡɝɥɹɧɭɬɨ, ɳɨ ɨɛɪɨɛɤɚ ɧɚɜɿɝɚɰɿɣɧɨʀ ɿɧɮɨɪɦɚ-
ɰɿʀ ɜɿɞ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɿɜ ɞɨɡɜɨɥɹє ɫɮɨɪɦɭɜɚɬɢ ɬɪɢɜɢɦɿɪɧɭ ɤɚɪɬɭ ɚɜɬɨɦɨɛɿɥɶɧɢɯ 
ɞɨɪɿɝ. 
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ɜɢɦɿɪɧɚ ɤɚɪɬɚ. 
 

APPLICATION OF THREE-DIMENSIONAL ELECTRONIC MAPS – INCREASE 

OF SECURITY LEVEL AND ROAD TRAFFIC COMFORT 
 

A. Dokhov, Professor, Doctor of Technical Science, A. Luk’yanov, senior research  

fellow, M. Galevich, research fellow, Kharkov national university of radioelectronics 
 

Abstract. The technology using high precision three-dimensional electronic terrain maps as an addi-

tional condition in the tasks of automobile navigation that leads to significant improvement of the 

quality of traffic parameters determination is determined. It has been considered that the processing 

of navigation information from a large number of cars makes it possible to create a three-dimensional 

map of highways. 
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ȼɜɟɞɟɧɢɟ 
 

Ʉɚɱɟɫɬɜɨ ɪɟɲɟɧɢɹ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ  
ɡɚɜɢɫɢɬ ɨɬ ɮɚɤɬɨɪɨɜ, ɤɚɤ ɜɥɢɹɸɳɢɯ ɧɚ ɬɨɱ-
ɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɬɚɤ ɢ ɨɩɪɟɞɟɥɹɸɳɢɯ ɤɨɧ-
ɮɢɝɭɪɚɰɢɸ ɪɚɛɨɱɟɝɨ ɫɨɡɜɟɡɞɢɹ (ɧɚɛɨɪ ɜɢɞɢ-
ɦɵɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɩɭɬɧɢɤɨɜ). Ʉ ɩɟɪɜɨɣ 

ɝɪɭɩɩɟ ɮɚɤɬɨɪɨɜ ɨɬɧɨɫɹɬɫɹ: ɢɫɤɚɠɟɧɢɹ ɪɚ-
ɞɢɨɫɢɝɧɚɥɨɜ ɜ ɫɪɟɞɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɩɪɢёɦ 
ɫɢɝɧɚɥɨɜ, ɨɬɪɚɠёɧɧɵɯ ɨɬ ɦɟɫɬɧɵɯ ɩɪɟɞɦɟ-
ɬɨɜ, ɢ ɬ.ɩ. Ʉɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɩɪɟ-
ɩɹɬɫɬɜɢɹ ɧɚ ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɚɞɢɨɫɢɝ-
ɧɚɥɨɜ (ɝɨɪɧɵɟ ɦɚɫɫɢɜɵ, ɜɵɫɨɬɧɵɟ ɞɨɦɚ ɢ 
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ɬ.ɞ.), ɩɪɢɜɨɞɹɳɢɟ ɤ ɩɨɬɟɪɟ ɫɢɝɧɚɥɨɜ ɨɬ ɫɩɭɬ-
ɧɢɤɨɜ.  
 
ȼ ɩɥɨɯɢɯ ɭɫɥɨɜɢɹɯ ɧɚɛɥɸɞɟɧɢɹ (ɜɵɫɨɤɢɣ 
ɲɭɦ ɜ ɢɡɦɟɪɟɧɢɹɯ, ɛɨɥɶɲɢɟ ɡɚɞɟɪɠɤɢ ɜ ɫɪɟ-
ɞɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚ-
ɛɥɸɞɚɟɦɵɯ ɫɩɭɬɧɢɤɨɜ) ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɤɚɱɟɫɬɜɨ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɨɤɚɡɵ-
ɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ 
ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɩɨɝɪɟɲɧɨɫɬɢ 
ɜ ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɚɪɚɦɟɬɪɚɯ ɞɜɢɠɟɧɢɹ.  
 
Ⱦɥɹ ɡɚɞɚɱɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɧɚɜɢɝɚɰɢɢ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɭɫɥɨɜɢɹ:  ɚɜɬɨɦɨɛɢɥɶ ɞɜɢɠɟɬɫɹ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ-
ɪɨɝɢ, ɢ ɜɵɫɨɬɚ ɮɚɡɨɜɨɝɨ ɰɟɧɬɪɚ ɚɧɬɟɧɧɵ ɩɪɢ-
ёɦɧɢɤɚ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɢɝɧɚɥɨɜ ɧɚɞ ɩɨɜɟɪɯ-
ɧɨɫɬɶɸ ɞɨɪɨɝɢ ɦɟɧɹɟɬɫɹ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɜ 
ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ ɩɪɟɞɟɥɚɯ;  ɩɨɜɟɪɯɧɨɫɬɶ ɞɨɪɨɝɢ ɧɚ ɨɬɞɟɥɶɧɨɦ ɭɱɚɫɬɤɟ 
ɦɨɠɟɬ ɛɵɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɨɩɢɫɚɧɚ ɜ ɜɢɞɟ 
ɛɢɤɭɛɢɱɟɫɤɨɝɨ ɩɨɥɢɧɨɦɚ ɜ ɩɪɹɦɨɭɝɨɥɶɧɨɣ 
ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ;  ɬɨɱɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ-
ɪɨɝɢ ɧɚ ɬɪёɯɦɟɪɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɤɚɪɬɟ ɫɪɚɜ-
ɧɢɦɚ ɫ ɜɚɪɢɚɰɢɹɦɢ ɜɵɫɨɬɵ ɮɚɡɨɜɨɝɨ ɰɟɧɬɪɚ 
ɚɧɬɟɧɧɵ ɩɪɢёɦɧɢɤɚ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɞɨɪɨ-
ɝɢ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ. 

 
ɉɪɢ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɪɟɲɟɧɢɟ ɧɚɜɢɝɚɰɢɨɧ-
ɧɨɣ ɡɚɞɚɱɢ ɛɭɞɟɬ ɨɬɵɫɤɢɜɚɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɞɨɪɨɝɢ. Ɍɟɦ ɫɚɦɵɦ ɜɦɟɫɬɨ ɬɪёɯ ɧɟɢɡ-
ɜɟɫɬɧɵɯ ɤɨɨɪɞɢɧɚɬ ɛɭɞɭɬ ɜɵɱɢɫɥɹɬɶɫɹ 
ɬɨɥɶɤɨ ɞɜɟ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬ ɬɨɱ-
ɧɨɫɬɶ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ. Ⱥɧɚɥɨ-
ɝɢɱɧɵɣ ɜɵɜɨɞ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɢ ɞɥɹ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜɟɤɬɨɪɚ ɫɤɨɪɨɫɬɢ 
ɚɜɬɨɦɨɛɢɥɹ.  
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ  

 

ȼ ɥɢɬɟɪɚɬɭɪɟ ɭɩɨɦɢɧɚɟɬɫɹ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɞɥɹ ɪɟɲɟɧɢɹ 
ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ, ɢɫɩɨɥɶɡɭɸɳɢɯ, ɤɪɨɦɟ 
ɫɩɭɬɧɢɤɨɜɵɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɵɟ ɢɡɦɟɪɢɬɟɥɢ ɤɨɨɪɞɢɧɚɬ ɢɧɮɨɪɦɚ-
ɰɢɢ ɞɥɹ ɪɟɲɟɧɢɹ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ. Ɍɚɤ, 
ɜ ɱɚɫɬɧɨɫɬɢ ɜ [1], ɩɪɢ ɧɚɥɢɱɢɢ ɭ ɩɨɬɪɟɛɢɬɟɥɹ 
ɢɡɦɟɪɢɬɟɥɹ ɜɵɫɨɬɵ ɧɚɞ Ɂɟɦɥёɣ ɦɨɠɧɨ ɜɦɟ-
ɫɬɨ ɢɡɦɟɪɟɧɢɹ ɱɟɬɵɪёɯ ɞɚɥɶɧɨɫɬɟɣ ɞɨ ɫɩɭɬ-
ɧɢɤɨɜ ɨɝɪɚɧɢɱɢɬɶɫɹ ɢɡɦɟɪɟɧɢɟɦ ɬɪёɯ ɞɚɥɶ-
ɧɨɫɬɟɣ.  
 
ȼ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɨɜ ɫɨɡɞɚɧɢɹ ɬɪёɯɦɟɪɧɵɯ 
ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɦɟɬɨɞɵ: 

– ɬɚɯɟɨɦɟɬɪɢɱɟɫɤɚɹ ɫɴёɦɤɚ (ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ 

ɩɨɦɨɳɢ ɬɟɨɞɨɥɢɬɨɜ ɢ ɬɚɯɟɨɦɟɬɪɨɜ – ɷɥɟɤ-
ɬɪɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɢɡɦɟ-
ɪɟɧɢɹ ɪɚɫɫɬɨɹɧɢɣ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢ-

ɤɚɥɶɧɵɯ ɭɝɥɨɜ); 
– ɮɨɬɨɬɟɨɞɨɥɢɬɧɚɹ ɫɴёɦɤɚ (ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ 

ɩɨɦɨɳɢ ɮɨɬɨɬɟɨɞɨɥɢɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜ-
ɥɹɸɬ ɫɨɛɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ  
ɮɨɬɨɤɚɦɟɪɵ ɢ ɬɚɯɟɨɦɟɬɪɚ, ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪ-
ɦɚɰɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɦɟɬɨɞɚɦ ɫɬɟɪɟɨɮɨɬɨ-
ɝɪɚɦɦɟɬɪɢɢ – ɢɡɦɟɪɟɧɢɟ ɪɟɥɶɟɮɚ ɩɨ ɫɨɜɨ-
ɤɭɩɧɨɫɬɢ ɞɜɭɯ ɢɡɨɛɪɚɠɟɧɢɣ ɨɛɴɟɤɬɚ, 
ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɞɜɭɯ ɪɚɡɧɵɯ ɬɨɱɟɤ); 
– ɧɚɡɟɦɧɚɹ ɥɚɡɟɪɧɚɹ ɫɴёɦɤɚ (ɜɵɩɨɥɧɹɟɬɫɹ 
ɬɪёɯɦɟɪɧɵɦ ɥɚɡɟɪɧɵɦ ɫɤɚɧɟɪɨɦ, ɤɨɬɨɪɵɣ 

ɢɡɦɟɪɹɟɬ ɬɪёɯɦɟɪɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɟɤ 
ɨɤɪɭɠɚɸɳɟɣ ɦɟɫɬɧɨɫɬɢ ɩɪɢ ɩɨɦɨɳɢ ɥɚɡɟɪ-
ɧɨɝɨ ɢɦɩɭɥɶɫɧɨɝɨ ɛɟɡɨɬɪɚɠɚɬɟɥɶɧɨɝɨ ɞɚɥɶ-
ɧɨɦɟɪɚ, ɤɨɬɨɪɵɣ ɜɪɚɳɚɟɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɹɯ ɫ ɩɨɥɭɱɟɧɢɟɦ 

ɩɥɨɬɧɨɝɨ ɦɚɫɫɢɜɚ ɬɨɱɟɤ); 
– ɚɷɪɨɮɨɬɨɫɴёɦɤɚ (ɮɨɬɨɝɪɚɮɢɪɨɜɚɧɢɟ ɦɟɫɬ-
ɧɨɫɬɢ ɫ ɫɚɦɨɥёɬɚ ɜɨ ɜɫɟɯ ɞɢɚɩɚɡɨɧɚɯ ɨɩɬɢɱɟ-
ɫɤɨɝɨ ɫɩɟɤɬɪɚ); 
– ɧɚɡɟɦɧɨ-ɤɨɫɦɢɱɟɫɤɚɹ ɫɴёɦɤɚ (ɜɵɩɨɥɧɹɟɬɫɹ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɶɧɵɯ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɫɪɟɞɫɬɜ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 

ɫɢɫɬɟɦ ɫɩɭɬɧɢɤɨɜɨɣ ɧɚɜɢɝɚɰɢɢ). 

 

ȼɫɟ ɷɬɢ ɫɩɨɫɨɛɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɶɲɢɦɢ 

ɮɢɧɚɧɫɨɜɵɦɢ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɡɚɬɪɚɬɚɦɢ.  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪёɯɦɟɪɧɵɯ 
ɤɚɪɬ ɦɟɫɬɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɱɚɫɬɧɵɦ ɫɥɭɱɚɟɦ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɧɚɜɢɝɚ-
ɰɢɨɧɧɨɣ ɡɚɞɚɱɢ. ɂ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬ-
ɪɢɜɚɟɬɫɹ ɦɟɯɚɧɢɡɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪёɯɦɟɪ-
ɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ ɞɥɹ ɪɟɲɟɧɢɹ 
ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɚ ɢ 

ɫɩɨɫɨɛ ɩɨɥɭɱɟɧɢɹ ɧɚɞёɠɧɵɯ ɢ ɜɵɫɨɤɨɬɨɱɧɵɯ 
ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ ɦɟɫɬɧɨɫɬɢ. 

 

Ɇɟɯɚɧɢɡɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪёɯɦɟɪɧɵɯ 
ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

ɧɚɜɢɝɚɰɢɢ 

 

Ɍɪёɯɦɟɪɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɤɚɪɬɚ ɫɨɞɟɪɠɢɬ ɢɧ-

ɮɨɪɦɚɰɢɸ ɨ ɬɪёɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɤɨɨɪɞɢ-

ɧɚɬɚɯ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɮɭɧɤɰɢɸ, 

ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɧɚ ɤɨɬɨ-
ɪɨɣ ɧɚɯɨɞɢɬɫɹ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɢ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɟё ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɫɬɨɩɨɥɨɠɟ-
ɧɢɹ ɜ ɪɟɲɟɧɢɢ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ.  

 

ɍɪɚɜɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɪɨɢɬɫɹ ɩɭɬёɦ ɢɧ-

ɬɟɪɩɨɥɹɰɢɢ ɤɨɨɪɞɢɧɚɬ, ɜɡɹɬɵɯ ɢɡ ɦɚɬɪɢɰɵ 
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ɜɵɫɨɬ ɬɪёɯɦɟɪɧɨɣ ɤɚɪɬɵ. Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ ɜɵ-

ɛɢɪɚɟɬɫɹ ɭɱɚɫɬɨɤ ɬɪёɯɦɟɪɧɨɣ ɤɚɪɬɵ ɦɟɫɬɧɨ-
ɫɬɢ, ɧɚ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɬɪɚɧɫɩɨɪɬɧɨɟ 
ɫɪɟɞɫɬɜɨ. Ⱦɚɧɧɵɣ ɜɵɛɨɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɢ-

ɛɨ ɩɭɬёɦ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɦɟ-
ɫɬɨɩɨɥɨɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɥɢɛɨ 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ 

ɛɟɡ ɩɪɢɜɥɟɱɟɧɢɹ ɬɪёɯɦɟɪɧɨɣ ɤɚɪɬɵ. 

 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤɨɨɪɞɢɧɚɬɵ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɫɪɟɞɫɬɜɚ ɨɬɵɫɤɢɜɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ 
ɡɚɩɢɫɚɧɧɨɣ ɜ ɭɩɪɨɳёɧɧɨɦ ɜɢɞɟ ɫɢɫɬɟɦɵ 

ɭɪɚɜɧɟɧɢɣ (1) 
 

2 2 2( ) ( ) ( )

( ), 1 , 4,

( , , ) 0,

j j u j u j u

u j

u u u

x x y y z z

c t t j N N

f x y z

           
  (1) 

 

ɝɞɟ N  – ɤɨɥɢɱɟɫɬɜɨ ɫɩɭɬɧɢɤɨɜ, ɤɨɬɨɪɵɟ 
ɭɱɚɫɬɜɭɸɬ ɜ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ; ),,( jzjyjx – 

ɤɨɨɪɞɢɧɚɬɵ ɫɩɭɬɧɢɤɚ j, ),,( uzuyux – ɤɨɨɪ-
ɞɢɧɚɬɵ ɩɪɢёɦɧɢɤɚ; ju tt   – ɪɚɡɧɨɫɬɶ ɩɨɤɚɡɚ-
ɧɢɣ ɱɚɫɨɜ ɫɩɭɬɧɢɤɚ j ɜ ɦɨɦɟɧɬ ɢɡɥɭɱɟɧɢɹ ɢ 

ɩɪɢёɦɧɢɤɚ u ɜ ɦɨɦɟɧɬ ɩɪɢёɦɚ ɫɢɝɧɚɥɚ ɜ 
ɲɤɚɥɟ ɜɪɟɦɟɧɢ GPS; c  – ɫɤɨɪɨɫɬɶ ɫɜɟɬɚ; 

0),,( uuu zyxf  – ɭɪɚɜɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ. 

 

Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ (1) ɨɫɭɳɟɫɬɜɥɹ-
ɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɡɜɟɲɟɧɧɨɝɨ ɦɟɬɨɞɚ 
ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ, ɝɞɟ ɜɟɫɨɜɨɣ ɦɚɬɪɢ-

ɰɟɣ ɹɜɥɹɟɬɫɹ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɦɚɬɪɢɰɚ  ɲɭ-

ɦɨɜ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ,W  ɢɦɟɸɳɚɹ 
ɪɚɡɦɟɪɧɨɫɬɶ  1,1  NN . Ɇɚɬɪɢɰɚ W  ɫɨ-
ɞɟɪɠɢɬ ɞɢɫɩɟɪɫɢɢ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɣ 

ɩɫɟɜɞɨɞɚɥɶɧɨɫɬɟɣ 2

i  ɢ ɞɢɫɩɟɪɫɢɸ ɩɨɝɪɟɲ-

ɧɨɫɬɢ ɨɰɟɧɢɜɚɧɢɹ ɜɵɫɨɬɵ ɩɨɜɟɪɯɧɨɫɬɢ ɞɜɢ-

ɠɟɧɢɹ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɷɥɥɢɩɫɨɢɞɚ 2
h . ȼ 

ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɩɨɝɪɟɲɧɨɫɬɢ ɧɚɜɢɝɚɰɢ-

ɨɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɟ ɤɨɪɪɟɥɢɪɭɸɬ ɦɟɠɞɭ ɫɨ-
ɛɨɣ, ɦɚɬɪɢɰɚ W ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ 
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ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜɟɤɬɨɪɚ 
ɫɤɨɪɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪ-
ɦɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨ, ɱɬɨ ɬɪɚɧɫɩɨɪɬɧɨɟ 
ɫɪɟɞɫɬɜɨ ɞɜɢɠɟɬɫɹ ɫɭɝɭɛɨ ɩɨ ɡɟɦɧɨɣ ɩɨɜɟɪɯ-

ɧɨɫɬɢ, ɚ ɜɟɤɬɨɪ ɫɤɨɪɨɫɬɢ ɥɟɠɢɬ ɜ ɩɥɨɫɤɨɫɬɢ, 

ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜ ɬɨɱɤɟ 
ɧɚɯɨɠɞɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ  uuu zyx ,, . Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɜ ɬɚ-
ɤɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ 
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  (3) 

 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪёɯ-
ɦɟɪɧɵɯ ɤɚɪɬ ɩɪɢ ɪɟɲɟɧɢɢ ɧɚɜɢɝɚɰɢɨɧɧɨɣ 

ɡɚɞɚɱɢ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɩɭɬёɦ ɫɪɚɜɧɟɧɢɹ ɢɡ-
ɜɟɫɬɧɵɯ ɤɨɨɪɞɢɧɚɬ, ɩɨɥɭɱɟɧɧɵɯ ɦɟɬɨɞɨɦ 

ɫɩɭɬɧɢɤɨɜɨɣ ɝɟɨɞɟɡɢɢ, ɫ ɢɯ ɨɰɟɧɤɚɦɢ, ɜɵ-

ɱɢɫɥɟɧɧɵɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɧɚɜɢɝɚɰɢ-

ɨɧɧɨɣ ɡɚɞɚɱɢ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɬɪёɯɦɟɪɧɨɣ ɷɥɟɤɬɪɨɧɧɨɣ ɤɚɪɬɵ. 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫ. 1, ɜɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨɝɨ ɭɫɥɨɜɢɹ ɭɦɟɧɶɲɢɥɨ ɩɨɥɧɭɸ ɩɨɝɪɟɲ-

ɧɨɫɬɶ ɨɰɟɧɢɜɚɧɢɹ ɤɨɨɪɞɢɧɚɬ ɜ ɩɥɨɫɤɨɫɬɢ  

ɝɨɪɢɡɨɧɬɚ ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ. ɉɪɢ ɷɬɨɦ ɩɨ-
ɝɪɟɲɧɨɫɬɢ ɨɰɟɧɢɜɚɧɢɹ ɤɨɨɪɞɢɧɚɬ ɜ ɧɚɩɪɚɜ-
ɥɟɧɢɢ Ɂɚɩɚɞ–ȼɨɫɬɨɤ ɭɦɟɧɶɲɢɥɢɫɶ, ɧɨ ɧɟ 
ɡɧɚɱɢɬɟɥɶɧɨ. Ɉɫɧɨɜɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɩɨɝɪɟɲ-

ɧɨɫɬɟɣ ɨɰɟɧɢɜɚɧɢɹ ɤɨɨɪɞɢɧɚɬ (ɜ 2,5 ɪɚɡɚ) 
ɨɬɦɟɱɚɟɬɫɹ ɜɞɨɥɶ ɧɚɩɪɚɜɥɟɧɢɹ ɘɝ–ɋɟɜɟɪ. 
 

 
 

Ɋɢɫ. 1. Ɉɬɤɥɨɧɟɧɢɟ ɨɰɟɧɨɤ ɤɨɨɪɞɢɧɚɬ ɜ ɝɨɪɢ-

ɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ: ▬ ɡɚɞɚɱɚ ɛɟɡ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɥɨɜɢɹ; ▬ ɡɚɞɚɱɚ ɫ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ 
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ɉɪɢɜɟɞɟɧɧɵɣ ɧɚ ɪɢɫ. 1 ɪɟɡɭɥɶɬɚɬ ɩɨɥɭɱɟɧ 

ɞɥɹ ɫɥɭɱɚɹ ɨɬɫɭɬɫɬɜɢɹ ɡɚɬɟɧɹɸɳɢɯ ɨɛɴɟɤɬɨɜ, 
ɬ.ɟ. ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɜɫɟ ɧɚɯɨɞɹɳɢɟɫɹ ɜ 
ɭɫɥɨɜɢɹɯ ɭɫɬɨɣɱɢɜɨɣ ɪɚɞɢɨɫɜɹɡɢ (ɭɝɨɥ ɜɨɡ-
ɜɵɲɟɧɢɹ ɧɚ ɝɨɪɢɡɨɧɬɨɦ ɛɨɥɶɲɟ 10 ɭɝɥɨɜɵɯ 
ɝɪɚɞɭɫɨɜ) ɧɚɜɢɝɚɰɢɨɧɧɵɟ ɫɩɭɬɧɢɤɢ ɧɚɛɥɸ-

ɞɚɸɬɫɹ. 
 

ȼ ɭɫɥɨɜɢɹɯ ɡɚɬɟɧɟɧɢɹ, ɤɨɝɞɚ ɡɧɚɱɢɬɟɥɶɧɚɹ 
ɨɛɥɚɫɬɶ ɧɟɛɟɫɧɨɣ ɫɮɟɪɵ ɡɚɤɪɵɜɚɟɬɫɹ ɪɟɥɶɟ-
ɮɨɦ ɦɟɫɬɧɨɫɬɢ (ɝɨɪɵ, ɜɵɫɨɬɧɵɟ ɡɞɚɧɢɹ ɢ 
ɬ.ɞ.) ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɤɪɚɳɚɟɬɫɹ ɤɨɥɢɱɟ-
ɫɬɜɨ ɧɚɛɥɸɞɚɟɦɵɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɩɭɬɧɢ-
ɤɨɜ, ɬɨɱɧɨɫɬɶ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ 
ɫɧɢɠɚɟɬɫɹ. ɉɪɢɱёɦ ɤɨɝɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɦɟɧɟɟ 
ɱɟɬɵɪёɯ ɫɩɭɬɧɢɤɨɜ, ɪɟɲɟɧɢɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧɨ ɩɪɢɧɰɢɩɢɚɥɶɧɨ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɬɪёɯɦɟɪɧɨɣ ɤɚɪɬɵ ɨɤɚɡɵɜɚɟɬɫɹ 
ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ, ɱɟɦ ɜ ɭɫɥɨɜɢɹɯ «ɨɬɤɪɵ-
ɬɨɝɨ ɧɟɛɚ».  
 
ɉɨɦɢɦɨ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɫɥɨ-
ɜɢɟ ɜ ɜɢɞɟ ɭɪɚɜɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɱɢɫɥɨ ɨɬɵɫɤɢɜɚɟɦɵɯ 
ɧɟɢɡɜɟɫɬɧɵɯ ɢ ɧɚɯɨɞɢɬɶ ɪɟɲɟɧɢɟ ɩɪɢ ɧɚɛɥɸ-
ɞɟɧɢɢ ɥɢɲɶ ɬɪёɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɩɭɬɧɢɤɨɜ.  
 
ɇɚ ɪɢɫ. 2 ɩɪɢɜɟɞɟɧɵ ɨɬɤɥɨɧɟɧɢɹ ɨɰɟɧɨɤ ɤɨ-
ɨɪɞɢɧɚɬ ɜ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɢɹ ɜɢɞɢɦɨɫɬɢ 
ɭɝɥɨɦ ɜɨɡɜɵɲɟɧɢɹ ɬɪɢɞɰɚɬɶ ɭɝɥɨɜɵɯ ɝɪɚɞɭ-
ɫɨɜ. Ɍ.ɟ. ɜ ɨɛɪɚɛɨɬɤɭ ɩɪɢɧɹɬɚ ɢɧɮɨɪɦɚɰɢɹ 
ɬɨɥɶɤɨ ɬɟɯ ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɫɩɭɬɧɢɤɨɜ, ɤɨɬɨ-
ɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜɵɲɟ ɬɪɢɞɰɚɬɢ ɭɝɥɨɜɵɯ ɝɪɚ-
ɞɭɫɨɜ ɧɚɞ ɝɨɪɢɡɨɧɬɨɦ. 
 

 
 

Ɋɢɫ. 2. Ɉɬɤɥɨɧɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɨɫɬɚɜ-
ɥɹɸɳɢɯ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ: ▬ ɡɚɞɚɱɚ ɛɟɡ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɥɨɜɢɹ; ▬ ɡɚɞɚɱɚ ɫ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫ. 2, ɪɟɲɟɧɢɟ, ɤɨɬɨɪɨɟ ɨɬɵɫ-
ɤɢɜɚɥɨɫɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɛɵɥɨ 
ɩɨɥɭɱɟɧɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ, ɯɨɬɹ ɢ ɨɤɚɡɚ-
ɥɨɫɶ ɦɟɧɟɟ ɬɨɱɧɵɦ, ɱɟɦ ɜ ɫɥɭɱɚɟ ɨɝɪɚɧɢɱɟ-
ɧɢɹ ɩɨ ɭɝɥɭ ɜɨɡɜɵɲɟɧɢɹ ɞɟɫɹɬɶ ɭɝɥɨɜɵɯ ɝɪɚ-
ɞɭɫɨɜ. Ɋɟɲɟɧɢɟ ɛɟɡ ɩɪɢɜɥɟɱɟɧɢɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɝɨ ɭɫɥɨɜɢɹ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɧɟ ɛɵɥɨ 
ɩɨɥɭɱɟɧɨ ɜɨɜɫɟ. 
 
ɋɢɫɬɟɦɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɭɬɨɱɧɟɧɢɹ 

ɬɪёɯɦɟɪɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɰɢɮɪɨɜɵɟ 
ɬɪёɯɦɟɪɧɵɟ ɤɚɪɬɵ ɦɟɫɬɧɨɫɬɢ ɫ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ. ɗɬɢ ɰɢɮɪɨɜɵɟ ɤɚɪɬɵ ɜ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɮɨɪɦɚɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɵɧɤɟ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ. ɋɨɜɪɟ-
ɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɫɬɪɨɟɧɢɹ ɷɥɟɤɬɪɨɧɧɵɯ 
ɰɢɮɪɨɜɵɯ ɤɚɪɬ ɨɫɧɨɜɚɧɵ ɧɚ ɩɪɨɜɟɞɟɧɢɢ 
ɫɴёɦɤɢ (ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ) ɦɟɫɬɧɨɫɬɢ ɩɪɢ 
ɩɨɦɨɳɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧ-
ɮɨɪɦɚɰɢɢ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɬɪёɯɦɟɪɧɵɯ ɤɚɪɬ ɦɟɫɬɧɨɫɬɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɪɨɝɨɣ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɬ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɫɦɨɬɪɚ ɢ ɤɚɥɢɛɪɨɜɤɢ, ɢ ɜɨ 
ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɫɥɨɠɧɵɯ ɢ ɞɥɢɬɟɥɶɧɵɯ ɚɥɝɨ-
ɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚ-
ɰɢɢ. ɉɪɢ ɷɬɨɦ ɬɪёɯɦɟɪɧɚɹ ɤɚɪɬɚ ɩɪɢɜɹɡɵɜɚ-
ɟɬɫɹ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɦɨɦɟɧɬɭ ɜɪɟɦɟɧɢ ɢ ɫ 
ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɬɪɟɛɭɟɬ ɭɬɨɱɧɟɧɢɹ. 
 
ȼɫё ɫɤɚɡɚɧɧɨɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬɧɨɫɢɬɫɹ ɤ 
ɬɪёɯɦɟɪɧɵɦ ɤɚɪɬɚɦ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɞɨɪɨɠɧɵɯ ɪɟɦɨɧɬɧɨ-
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɟ 
(ɞɥɹ ɧɨɜɵɯ) ɢɥɢ ɭɬɨɱɧɟɧɢɟ (ɞɥɹ ɨɬɪɟɦɨɧɬɢ-
ɪɨɜɚɧɧɵɯ) ɫɥɨёɜ ɬɪёɯɦɟɪɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɤɚɪɬ, ɫɨɞɟɪɠɚɳɢɯ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɨɮɢɥɟ 
ɞɨɪɨɝ. ɗɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɪɟɛɭɟɬ ɫɭɳɟ-
ɫɬɜɟɧɧɵɯ ɮɢɧɚɧɫɨɜɵɯ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ 
ɡɚɬɪɚɬ. ɉɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ 
ɭɩɪɨɳɟɧɢɟ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɨɫɬɪɨɟɧɢɹ 
ɬɪёɯɦɟɪɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ ɞɨɪɨɝ. 
 
ɋɩɟɰɢɚɥɢɫɬɚɦɢ ɏɚɪɶɤɨɜɫɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ ɜɟɞёɬɫɹ ɪɚɡ-
ɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨ-
ɪɢɧɝɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɭɬɨɱɧɟɧɢɹ ɢɯ 
ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ. ɋɯɟɦɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 3. 
 

ɋɭɬɶ ɷɬɨɣ ɫɢɫɬɟɦɵ ɜ ɫɥɟɞɭɸɳɟɦ. Ⱦɥɹ ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɰɢɮɪɨɜɨɣ ɦɨɞɟɥɢ ɪɟɥɶɟɮɚ ɞɨɪɨɝɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɨɫɧɚ-
ɳɟɧɧɵɟ ɩɪɢёɦɧɢɤɚɦɢ ɫɢɝɧɚɥɨɜ Ƚɇɋɋ.  
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Ɋɢɫ. 3.  ɋɢɫɬɟɦɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɭɬɨɱɧɟɧɢɹ ɬɪёɯɦɟɪɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ 

 

 

Ʉɨɝɞɚ ɬɚɤɢɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɢ ɜɫɟ ɨɧɢ ɦɧɨɝɨɤɪɚɬɧɨ ɩɪɨɟɡɠɚ-
ɸɬ ɩɨ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɟ, ɪɟɝɢɫɬɪɢɪɭɸɬ 
ɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɦɭ ɰɟɧ-

ɬɪɭ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɧɚɜɢɝɚɰɢɨɧɧɭɸ ɢɡɦɟ-
ɪɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɬɨ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡ-
ɦɨɠɧɨɫɬɶ, ɨɛɪɚɛɨɬɚɜ ɜɟɫɶ ɩɨɥɭɱɟɧɧɵɣ ɧɚɛɨɪ 

ɞɚɧɧɵɯ, ɩɨɥɭɱɢɬɶ ɩɪɨɮɢɥɶ ɞɨɪɨɠɧɨɝɨ ɩɨ-
ɤɪɵɬɢɹ. ȼɨ ɜɪɟɦɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟ-
ɦɵ ɦɟɫɬɧɨɫɬɶ ɞɟɥɢɬɫɹ ɧɚ ɡɨɧɵ ɦɨɧɢɬɨɪɢɧɝɚ, 
ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɛɨɪ 
ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 

ɨɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɚɝɪɭ-

ɠɚɟɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɟɪɦɚ-
ɧɟɧɬɧɵɯ ɛɚɡɨɜɵɯ ɫɬɚɧɰɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 
ɪɟɝɢɨɧɟ ɦɨɧɢɬɨɪɢɧɝɚ. ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ 

ɰɟɧɬɪ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɜɵɩɨɥɧɹɟɬ ɨɛɪɚɛɨɬ-
ɤɭ ɩɨɥɭɱɟɧɧɨɣ ɨɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢɧ-

ɮɨɪɦɚɰɢɢ ɜ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɧɚɜɢɝɚɰɢɨɧɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɢ ɮɨɪɦɢɪɭɟɬ 
ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
Ɍɨɱɧɨɫɬɶ ɨɰɟɧɢɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɟɤɬɨɪɢɢ 

ɤɚɠɞɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɡɚɜɢɫɢɬ ɨɬ 
ɭɫɥɨɜɢɣ ɧɚɛɥɸɞɟɧɢɣ ɢ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ 

ɪɚɡɥɢɱɚɬɶɫɹ. Ɉɞɧɚɤɨ ɫɨɜɦɟɫɬɧɚɹ ɨɛɪɚɛɨɬɤɚ 
ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɚɧɧɵɯ, ɩɨɥɭɱɚɟɦɵɯ ɧɚ 
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ɩɪɨɬɹɠɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɢɬɶ ɩɪɨɮɢɥɶ ɜɫɟɯ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟ-
ɦɵɯ ɞɨɪɨɝ ɫ ɬɨɱɧɨɫɬɶɸ ɟɞɢɧɢɰ ɫɚɧɬɢɦɟɬɪɨɜ.  

 

ȼɵɜɨɞɵ 

 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪёɯɦɟɪɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɤɚɪɬ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɢ 

ɫɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɨɡɜɨɥɹɟɬ 
ɩɨɜɵɫɢɬɶ ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ ɬɨɱɧɨɫɬɶ ɤɨ-
ɨɪɞɢɧɚɬɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɢ ɢɯ ɧɚɞёɠɧɨɫɬɶ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɚɜɬɨɧɨɦɧɵɦ ɪɟɠɢɦɨɦ ɧɚɜɢɝɚ-
ɰɢɢ, ɪɟɚɥɢɡɭɟɦɵɦ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɧɚɜɢɝɚɰɢ-

ɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨ-
ɜɚɬɶ ɤɪɢɬɢɱɟɫɤɢɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɨɱɧɨɫɬɢ 

ɢ ɧɚɞёɠɧɨɫɬɢ ɧɚɜɢɝɚɰɢɢ ɞɨɪɨɠɧɵɟ ɩɪɢɥɨ-
ɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɜɵɲɚɸɬ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ ɢ ɤɨɦɮɨɪɬɚ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. 
Ɍɚɤɠɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɪɟɚɥɢɡɨ-

ɜɚɬɶ ɦɟɯɚɧɢɡɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɥɢ ɭɬɨɱɧɟɧɢɹ 
ɫɥɨёɜ ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ, ɫɨɞɟɪɠɚɳɢɯ ɞɚɧɧɵɟ 
ɨ ɩɪɨɮɢɥɟ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ. 
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