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Abstract. The implementation of transport detector based on the system of object detection and track-

ing in video frames sequence is considered. Methods of boosting of weak classifiers and key features 
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ɋɢɫɬɟɦɵ ɚɞɚɩɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɨɪɨɠɧɵɦ 

ɞɜɢɠɟɧɢɟɦ, ɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟɧɢɣ ɢ ɫɛɨɪɚ 
ɫɬɚɬɢɫɬɢɤɢ ɧɭɠɞɚɸɬɫɹ ɜ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɧɚɥɢɱɢɢ ɢ ɩɚɪɚɦɟɬɪɚɯ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɫɪɟɞɫɬɜ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɡɨɧɟ. Ɍɚɤɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɦɨɝɭɬ ɩɪɟɞɨɫɬɚɜɢɬɶ ɪɚɡɥɢɱɧɵɟ 
ɬɢɩɵ ɞɚɬɱɢɤɨɜ, ɢɦɟɸɳɢɟ ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ 
ɢ ɧɟɞɨɫɬɚɬɤɢ. Ⱦɚɬɱɢɤɢ ɧɚ ɨɫɧɨɜɟ ɢɧɞɭɤɬɢɜ-
ɧɵɯ ɩɟɬɟɥɶ ɜɟɫɶɦɚ ɬɨɱɧɵ ɢ ɞɟɲɟɜɵ, ɧɨ 

ɫɥɨɠɧɵ ɜ ɭɫɬɚɧɨɜɤɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɚ ɢɯ 
ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɞɨɪɨɠɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɞɟɥɚɸɬ ɢɯ ɦɚɥɨɩɪɢɦɟɧɢɦɵɦɢ ɜ 

ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. ɍɥɶɬɪɚɡɜɭɤɨɜɵɟ 
ɞɚɬɱɢɤɢ ɢɦɟɸɬ ɦɚɥɭɸ ɞɚɥɶɧɨɫɬɶ ɢ ɧɢɡɤɭɸ 

ɬɨɱɧɨɫɬɶ, ɢɧɮɪɚɤɪɚɫɧɵɟ ɞɚɬɱɢɤɢ ɢɦɟɸɬ ɦɚ-
ɥɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɨɦɟɯɚɦ, ɫɢɫɬɟɦɵ ɧɚ 
ɨɫɧɨɜɟ ɥɚɡɟɪɨɜ ɢ ɪɚɞɚɪɨɜ ɫɥɢɲɤɨɦ ɞɨɪɨɝɢ. 

Ɉɩɬɢɦɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ 

ɰɟɧɚ–ɤɚɱɟɫɬɜɨ ɫɬɚɧɨɜɹɬɫɹ ɜɢɞɟɨɞɚɬɱɢɤɢ ɨɩ-

ɬɢɱɟɫɤɨɝɨ ɞɢɚɩɚɡɨɧɚ. ɂɯ ɤɥɸɱɟɜɵɦ ɷɥɟɦɟɧ-

ɬɨɦ ɹɜɥɹɟɬɫɹ ɩɨɞɫɢɫɬɟɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɫɨ-
ɩɪɨɜɨɠɞɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɦɚɲɢɧ. ɉɪɨɛɥɟɦɚ 
ɪɚɫɩɨɡɧɚɜɚɧɢɹ, ɥɟɝɤɨ ɪɟɲɚɟɦɚɹ ɱɟɥɨɜɟɱɟ-
ɫɤɢɦ ɡɪɟɧɢɟɦ, ɜɵɡɵɜɚɟɬ ɫɥɨɠɧɨɫɬɢ ɤɚɤ ɚɥɝɨ-
ɪɢɬɦɢɱɟɫɤɨɝɨ, ɬɚɤ ɢ ɪɟɚɥɢɡɚɰɢɨɧɧɨɝɨ ɯɚɪɚɤ-
ɬɟɪɚ ɞɥɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ.  
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ȼ ɥɢɬɟɪɚɬɭɪɟ ɨɩɢɫɚɧɵ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɞɟɥɹɬɶ ɢ ɫɨɩɪɨɜɨɠɞɚɬɶ ɨɛɴ-

ɟɤɬɵ ɜ ɤɚɞɪɚɯ ɜɢɞɟɨɩɨɬɨɤɚ. ɇɚɢɛɨɥɶɲɟɟ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɦɟɬɨɞɵ ɜɵɞɟɥɟɧɢɹ  
ɞɜɢɠɟɧɢɹ ɜ ɤɚɞɪɟ ɫ ɩɨɦɨɳɶɸ ɜɵɱɢɫɥɟɧɢɹ 
ɦɟɠɤɚɞɪɨɜɨɣ ɪɚɡɧɨɫɬɢ [1]. Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ 

ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɚɹ 
ɩɪɨɫɬɨɬɚ ɪɟɚɥɢɡɚɰɢɢ ɢ ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ 

ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɞɟɥɚɸɬ ɷɬɢ ɦɟɬɨɞɵ ɦɚɥɨ-
ɩɪɢɦɟɧɢɦɵɦɢ ɧɚ ɩɪɚɤɬɢɤɟ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ 
ɜɢɞɟɨɩɨɬɨɤɚ ɩɪɢɯɨɞɢɬɫɹ ɩɪɟɨɞɨɥɟɜɚɬɶ ɬɚɤɢɟ 
ɬɪɭɞɧɨɫɬɢ ɤɚɤ ɞɢɧɚɦɢɱɟɫɤɢɣ ɡɚɞɧɢɣ ɩɥɚɧ, 

ɤɨɥɟɛɚɧɢɹ ɨɫɜɟɳɟɧɢɹ, ɞɜɢɠɭɳɢɟɫɹ ɬɟɧɢ, 

ɲɭɦ ɤɚɦɟɪɵ [2]. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɨɛɥɟɦɵ 

ɦɨɝɭɬ ɛɵɬɶ ɪɟɲɟɧɵ ɛɨɥɟɟ ɫɥɨɠɧɵɦɢ ɦɟɬɨ-
ɞɚɦɢ ɜɵɞɟɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɜɟɪɨɹɬ-
ɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɡɚɞɧɟɝɨ ɩɥɚɧɚ [3]. ɐɟɧɨɣ 

ɛɨɥɟɟ ɧɢɡɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɜɵɲɟ-
ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɮɚɤɬɨɪɚɦ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɚɹ 
ɪɟɫɭɪɫɨɟɦɤɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɬɨɱɧɨɟ ɜɵɞɟ-
ɥɟɧɢɟ ɨɛɴɟɤɬɚ ɦɨɠɟɬ ɧɟɝɚɬɢɜɧɨ ɩɨɜɥɢɹɬɶ ɧɚ 
ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɛɴɟɤɬɨɜ. 
 

ɇɟɨɛɯɨɞɢɦ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɦɟɬɨɞ, ɩɨɡɜɨ-
ɥɹɸɳɢɣ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɜɵɞɟɥɹɬɶ 
ɢɡɨɛɪɚɠɟɧɢɹ ɢɦɟɧɧɨ ɧɟɨɛɯɨɞɢɦɵɯ ɤɥɚɫɫɨɜ 
ɨɛɴɟɤɬɨɜ, ɬɚɤɢɯ ɤɚɤ ɢɡɨɛɪɚɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɫɪɟɞɫɬɜ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ. Ⱦɥɹ ɷɬɨɝɨ ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɪɚɫɩɨɡɧɚɜɚ-
ɧɢɹ, ɜ ɬ.ɱ. ɧɚ ɨɫɧɨɜɟ ɫɪɚɜɧɟɧɢɹ ɫ ɲɚɛɥɨɧɚɦɢ, 

ɚɧɚɥɢɡɚ ɤɨɧɬɭɪɨɜ, ɚɧɚɥɢɡɚ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ 

ɤɨɦɩɨɧɟɧɬ ɢ ɞɪɭɝɢɟ [4]. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ 
ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɦɟɬɨɞɵ 

ɧɚ ɨɫɧɨɜɟ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɩɨ ɩɪɟɰɟɞɟɧ-

ɬɚɦ (ɛɚɣɟɫɨɜɫɤɢɟ, ɧɟɣɪɨɧɧɵɟ ɫɟɬɢ, ɦɟɬɨɞ 

ɨɩɨɪɧɵɯ ɜɟɤɬɨɪɨɜ). Ɍɚɤɢɟ ɦɟɬɨɞɵ ɧɚ ɨɫɧɨɜɟ 
ɬɪɟɧɢɪɨɜɨɱɧɨɣ ɜɵɛɨɪɤɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢ 

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ ɮɨɪɦɢɪɭɸɬ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɢɟ ɤɥɚɫɫɢɮɢɤɚɬɨɪɵ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɫɪɚɜɧɟɧɢɹ  ɫɜɨɟɣ ɬɨɱɧɨɫɬɶɸ ɜɵɞɟɥɹɟɬɫɹ ɦɟ-
ɬɨɞ ɭɫɢɥɟɧɢɹ ɫɥɚɛɵɯ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɜ [5]. 

ȿɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɬɟɦ, 

ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɭɸ ɪɚɡɦɟɪɧɨɫɬɶ ɜɟɤ-
ɬɨɪɚ ɩɪɢɡɧɚɤɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɤɥɚɫɫɢ-

ɮɢɤɚɰɢɢ ɭɱɚɫɬɤɚ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ 
ɪɟɚɥɶɧɨ ɡɧɚɱɢɦɵɯ ɤɨɦɩɨɧɟɧɬ ɜ ɧёɦ ɧɟɜɟɥɢ-

ɤɨ. ȼ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ ɧɚɥɢɱɢɢ ɲɭɦɚ ɧɚ 
ɢɡɨɛɪɚɠɟɧɢɢ ɥɢɛɨ ɜɚɪɢɚɰɢɣ ɜ ɢɡɨɛɪɚɠɟɧɢɢ 

ɨɛɴɟɤɬɚ «ɪɚɡɪɟɠɟɧɧɵɣ» ɦɟɬɨɞ ɢɦɟɟɬ ɩɪɟ-
ɢɦɭɳɟɫɬɜɨ, ɬɚɤ ɤɚɤ ɧɚɢɛɨɥɟɟ ɡɚɲɭɦɥёɧɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɜɟɤɬɨɪɚ ɩɪɢɡɧɚɤɨɜ ɛɭɞɭɬ ɢɦɟɬɶ 
ɧɭɥɟɜɨɣ ɜɟɫ ɢ ɧɟ ɛɭɞɭɬ ɜɥɢɹɬɶ ɧɚ ɪɟɲɟɧɢɟ.  

Ⱦɥɹ ɚɧɚɥɢɡɚ ɦɟɠɤɚɞɪɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɜɢ-

ɞɟɨɩɨɬɨɤɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɟɬɨɞɵ ɧɚ ɨɫɧɨɜɟ 
ɫɥɟɠɟɧɢɹ ɡɚ ɨɫɨɛɟɧɧɨɫɬɹɦɢ (ɨɫɨɛɵɦɢ ɬɨɱɤɚ-
ɦɢ) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɚɟɤɬɨɪɢɢ ɧɚɛɥɸɞɚɟ-
ɦɵɯ ɨɛɴɟɤɬɨɜ, ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɬɪɭɤɬɭɪɵ 

ɧɚɛɥɸɞɚɟɦɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɰɟɧɵ, ɜɵɞɟɥɟ-
ɧɢɹ ɨɬɞɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɢ ɞɜɢɠɭɳɢɯɫɹ  
ɨɛɴɟɤɬɨɜ. 
 

ɇɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɟ ɫɨɜɪɟɦɟɧɧɵɟ ɚɥɝɨ-
ɪɢɬɦɵ ɫɥɟɠɟɧɢɹ ɡɚ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɫɫɦɨɬ-
ɪɟɧɵ ɜ [6]. Ɂɚɞɚɱɚ ɫɥɟɠɟɧɢɹ ɡɚ ɨɫɨɛɟɧɧɨɫɬɹ-
ɦɢ ɛɟɡ ɭɱɟɬɚ ɚɮɮɢɧɧɵɯ ɢɫɤɚɠɟɧɢɣ ɹɜɥɹɟɬɫɹ 
ɩɨɢɫɤɨɦ ɜɟɥɢɱɢɧɵ ɨɩɬɢɱɟɫɤɨɝɨ ɩɨɬɨɤɚ ɜ 
ɧɚɛɨɪɟ ɬɨɱɟɤ. Ⱦɥɹ ɫɥɟɠɟɧɢɹ ɡɚ ɞɜɢɠɭɳɢɦɢɫɹ 
ɨɛɴɟɤɬɚɦɢ ɧɚɢɛɨɥɶɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɤɚ-
ɡɵɜɚɟɬ ɦɟɬɨɞ Ʌɭɤɚɫɚ–Ʉɚɧɚɞɟ. 
 

    

 

ɋɢɫɬɟɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɜ ɜɢɞɟɨɩɨɬɨɤɟ ɞɨɥɠɧɚ ɧɚɞɟɠɧɨ ɨɛɧɚɪɭɠɢ-

ɜɚɬɶ ɞɜɢɠɭɳɢɟɫɹ ɢ ɫɬɚɬɢɱɧɵɟ ɨɛɴɟɤɬɵ, 

ɨɩɪɟɞɟɥɹɬɶ ɢɯ ɬɢɩ, ɮɢɤɫɢɪɨɜɚɬɶ ɬɪɚɟɤɬɨɪɢɸ 

ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɨɜ ɜ ɤɚɞɪɟ, ɢ ɜɫɟ ɷɬɨ – ɜ 
ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ ɩɨɦɟɯ. Ʉɚɤ 
ɜɢɞɧɨ, ɩɪɨɫɬɵɟ ɦɟɬɨɞɵ ɧɚ ɨɫɧɨɜɟ ɜɵɞɟɥɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɧɟ ɞɨɫɬɚɬɨɱɧɨ ɭɫɬɨɣɱɢɜɵ ɤ ɤɨɥɟ-
ɛɚɧɢɹɦ ɩɨɥɨɠɟɧɢɹ ɤɚɦɟɪɵ ɢ ɨɫɜɟɳɟɧɢɹ, ɚ 
ɬɚɤɠɟ ɧɟ ɦɨɝɭɬ ɨɛɧɚɪɭɠɢɜɚɬɶ ɧɟɩɨɞɜɢɠɧɵɟ 
ɨɛɴɟɤɬɵ. Ⱥɥɝɨɪɢɬɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɨɛɴɟɤɬɨɜ 
ɩɪɢ ɫɜɨɟɣ ɬɨɱɧɨɫɬɢ ɩɥɨɯɨ ɩɨɞɯɨɞɹɬ ɞɥɹ ɡɚ-
ɞɚɱ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɨɛɴɟɤɬɚ ɦɟɠɞɭ ɤɚɞɪɚɦɢ. 

Ⱥɥɝɨɪɢɬɦɵ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨ-
ɱɟɤ ɬɪɟɛɭɸɬ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɚɱɚɥɶɧɨɦ ɩɨɥɨ-
ɠɟɧɢɢ ɨɛɴɟɤɬɚ ɜ ɤɚɞɪɟ ɞɥɹ ɫɜɨɟɣ ɢɧɢɰɢɚɥɢ-

ɡɚɰɢɢ. ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɫɨɡɞɚɧɢɟ ɚɥɝɨɪɢɬɦɚ, ɨɛɴɟɞɢɧɹɸɳɟɝɨ ɫɢɥɶ-
ɧɵɟ ɫɬɨɪɨɧɵ ɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɨɜ ɢ ɩɨɡɜɨɥɹ-
ɸɳɟɝɨ ɜɡɚɢɦɧɨ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɢɯ ɫɥɚɛɵɟ 
ɫɬɨɪɨɧɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ ɷɬɢɯ ɦɟɬɨɞɨɜ.  
 

  

 

Ɋɚɫɫɦɨɬɪɢɦ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɫɤɨɦɨɦɭ ɚɥɝɨ-
ɪɢɬɦɭ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɧɨɜɨɝɨ ɤɚɞɪɚ ɫɧɚɱɚɥɚ 
ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ, ɧɟ ɩɨɹɜɢɥɢɫɶ ɥɢ 

ɧɨɜɵɟ ɥɢɛɨ ɪɚɧɟɟ ɧɟ ɪɚɫɩɨɡɧɚɧɧɵɟ ɨɛɴɟɤɬɵ. 

Ⱦɥɹ ɩɨɢɫɤɚ ɢɡɨɛɪɚɠɟɧɢɣ ɦɚɲɢɧ ɛɵɥ ɨɛɭɱɟɧ 

ɤɚɫɤɚɞ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ 19 ɫɬɭɩɟɧɟɣ, 

ɤɚɠɞɚɹ ɫɬɭɩɟɧɶ – ɤɨɦɢɬɟɬ ɩɪɨɫɬɵɯ ɤɥɚɫɫɢ-

ɮɢɤɚɬɨɪɨɜ, ɩɨɫɬɪɨɟɧɧɵɣ ɚɥɝɨɪɢɬɦɨɦ ɭɫɢɥɟ-
ɧɢɹ ɫɥɚɛɵɯ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɜ [6]. Ɋɟɲɟɧɢɟ ɨ 

ɬɨɦ, ɱɬɨ ɜɟɤɬɨɪ ɩɪɢɡɧɚɤɨɜ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫ-
ɫɭ ɨɛɴɟɤɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ, ɬɨɥɶɤɨ ɟɫɥɢ ɜɫɟ 
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ɫɬɭɩɟɧɢ ɤɚɫɤɚɞɚ ɷɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɞ-

ɬɜɟɪɞɢɥɢ, ɢɧɚɱɟ ɜɟɤɬɨɪ ɩɪɢɡɧɚɤɨɜ ɤɥɚɫɫɢɮɢ-

ɰɢɪɭɟɬɫɹ ɧɟ ɤɚɤ ɢɫɤɨɦɵɣ ɨɛɴɟɤɬ. Ʉɚɫɤɚɞ 

ɨɛɭɱɚɥɫɹ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ 

(ɮɚɪɵ, ɪɚɞɢɚɬɨɪɧɚɹ ɪɟɲɟɬɤɚ, ɛɚɦɩɟɪ, ɧɨɦɟ-
ɪɚ); ɩɪɢ ɷɬɨɦ ɡɚ ɫɱɟɬ ɨɬɫɭɬɫɬɜɢɹ ɧɚ ɬɪɟɧɢɪɨ-
ɜɨɱɧɵɯ ɨɛɪɚɡɰɚɯ ɭɱɚɫɬɤɨɜ ɮɨɧɚ ɢ ɛɨɥɟɟ ɬɨɱ-
ɧɨɝɨ ɡɚɞɚɧɢɹ ɢɫɤɨɦɨɣ ɨɛɥɚɫɬɢ ɨɧ ɩɨɤɚɡɚɥ 
ɨɱɟɧɶ ɜɵɫɨɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɬɨɱɧɨɫɬɢ ɪɚɛɨ-
ɬɵ, ɧɟɫɦɨɬɪɹ ɧɚ ɪɚɡɥɢɱɢɹ ɜ ɰɜɟɬɟ, ɦɨɞɟɥɹɯ ɢ 

ɬɢɩɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢ-

ɦɟɧɟɧɢɹ ɤɚɫɤɚɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 1. 

 

 
 

Ɋɢɫ. 1. ɉɨɢɫɤ ɨɛɴɟɤɬɨɜ 
 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɜɬɨɪɧɨɝɨ ɨɛɧɚɪɭɠɟ-
ɧɢɹ ɭɠɟ ɧɚɣɞɟɧɧɵɯ ɢ ɫɨɩɪɨɜɨɠɞɚɟɦɵɯ ɦɚ-
ɲɢɧ ɩɟɪɟɞ ɩɪɢɦɟɧɟɧɢɟɦ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ ɧɚ 
ɤɚɞɪɟ ɡɚɤɪɵɜɚɸɬɫɹ  ɢɡɨɛɪɚɠɟɧɢɹ ɭɠɟ ɢɡɜɟɫɬ-
ɧɵɯ ɦɚɲɢɧ. Ⱦɥɹ ɤɚɠɞɨɣ ɫɨɩɪɨɜɨɠɞɚɟɦɨɣ 

ɦɚɲɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɢɤ, ɨɩɢ-

ɫɵɜɚɸɳɢɣ ɜɫɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɟɣ ɯɚɪɚɤ-
ɬɟɪɧɵɟ ɬɨɱɤɢ, ɡɚɬɟɦ ɷɬɨɬ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɡɚ-
ɤɪɚɲɢɜɚɟɬɫɹ ɧɚ ɤɚɞɪɟ – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɬɨɱɤɚɦ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ.  
 

Ʉ ɤɚɠɞɨɣ ɢɡ ɨɛɥɚɫɬɟɣ, ɝɞɟ ɨɛɧɚɪɭɠɟɧɵ ɧɨ-
ɜɵɟ ɨɛɴɟɤɬɵ, ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɨɰɟɞɭɪɚ ɩɨɢɫɤɚ 
ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ. ȿɫɥɢ ɭɞɚɟɬɫɹ ɜɵɞɟɥɢɬɶ 
ɞɨɫɬɚɬɨɱɧɨɟ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɤɨɥɢɱɟɫɬɜɨ ɬɨ-
ɱɟɤ, ɨɧɢ ɫɨɯɪɚɧɹɸɬɫɹ ɤɚɤ ɧɨɜɚɹ ɨɬɫɥɟɠɢɜɚɟ-
ɦɚɹ ɦɚɲɢɧɚ. ȼ ɤɚɠɞɨɦ ɩɨɫɥɟɞɭɸɳɟɦ ɤɚɞɪɟ 
ɞɥɹ ɤɚɠɞɨɣ ɧɚɣɞɟɧɧɨɣ ɦɚɲɢɧɵ ɜɵɱɢɫɥɹɟɬɫɹ 
ɧɨɜɨɟ ɩɨɥɨɠɟɧɢɟ ɬɨɱɟɤ ɩɨ ɦɟɬɨɞɭ Ʌɭɤɚɫɚ–
Ʉɚɧɚɞɟ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɤɚɠɞɨɝɨ ɧɨɜɨɝɨ ɩɨɥɨ-
ɠɟɧɢɹ ɬɨɱɟɤ ɜɵɱɢɫɥɹɟɬɫɹ ɜɟɤɬɨɪ ɫɪɟɞɧɟɝɨ 
ɫɦɟɳɟɧɢɹ ɜɫɟɯ ɬɨɱɟɤ ɞɚɧɧɨɣ ɦɚɲɢɧɵ, ɡɚɬɟɦ 

ɨɬɫɟɢɜɚɸɬɫɹ ɬɟ ɬɨɱɤɢ, ɫɦɟɳɟɧɢɟ ɤɨɬɨɪɵɯ 
ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɟɬ ɫɪɟɞɧɟɟ – ɬɚɤɢɦ ɨɛ-

ɪɚɡɨɦ ɭɛɢɪɚɸɬɫɹ ɩɨɝɪɟɲɧɨɫɬɢ ɚɥɝɨɪɢɬɦɚ 
ɫɥɟɠɟɧɢɹ. ɉɨɪɨɝ ɨɬɫɟɜɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɪɨ-
ɩɨɪɰɢɨɧɚɥɶɧɨ ɩɨɥɨɠɟɧɢɸ ɬɨɱɤɢ ɜ ɤɚɞɪɟ ɞɥɹ 
ɭɱɟɬɚ ɩɟɪɫɩɟɤɬɢɜɵ ɫɰɟɧɵ. ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ 
ɬɨɱɟɤ ɩɨɫɥɟ ɨɬɫɟɜɚ ɦɟɧɟɟ 10 ɩɪɢɦɟɧɹɟɬɫɹ 

ɩɪɨɰɟɞɭɪɚ ɩɨɢɫɤɚ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɞɥɹ 
ɨɛɥɚɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤɭ, 

ɨɩɢɫɵɜɚɸɳɟɦɭ ɨɫɬɚɜɲɢɟɫɹ ɯɚɪɚɤɬɟɪɧɵɟ 
ɬɨɱɤɢ ɫ ɧɟɤɨɬɨɪɵɦ ɞɨɩɭɫɤɨɦ. ȿɫɥɢ ɠɟ ɤɨɥɢ-

ɱɟɫɬɜɨ ɨɫɬɚɜɲɢɯɫɹ ɬɨɱɟɤ ɦɟɧɟɟ 5, ɨɛɴɟɤɬ 
ɭɞɚɥɹɟɬɫɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɞɚɥɹɸɬɫɹ ɨɛɴɟɤɬɵ, 

ɞɨɫɬɢɝɲɢɟ ɩɪɟɞɟɥɨɜ ɤɚɞɪɚ. 
 

Ⱦɥɹ ɪɚɛɨɬɵ ɧɨɱɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɪɨɝɨɜɚɹ 
ɛɢɧɚɪɢɡɚɰɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɨɱɟɧɶ ɜɵɫɨɤɢɦ 

ɡɧɚɱɟɧɢɟɦ ɩɨɪɨɝɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɜɵɞɟɥɢɬɶ 
ɧɚɢɛɨɥɟɟ ɹɪɤɢɟ ɭɱɚɫɬɤɢ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɬ ɫɜɟɬɭ ɩɟɪɟɞɧɢɯ ɮɚɪ. Ɇɚɲɢɧɵ ɜɵɞɟ-
ɥɹɸɬɫɹ ɨɬɞɟɥɶɧɵɦ, «ɧɨɱɧɵɦ», ɤɥɚɫɫɢɮɢɤɚ-
ɬɨɪɨɦ. ɋɥɟɠɟɧɢɟ ɡɚ ɯɚɪɚɤɬɟɪɧɵɦɢ ɬɨɱɤɚɦɢ 

ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɚɦɟɪ ɫ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ; ɞɥɹ 
ɨɛɵɱɧɵɯ ɠɟ ɤɚɦɟɪ ɧɢɡɤɚɹ ɤɨɧɬɪɚɫɬɧɨɫɬɶ ɢ 

ɫɢɥɶɧɵɟ ɲɭɦɵ ɞɟɥɚɸɬ ɷɬɨɬ ɩɨɞɯɨɞ ɧɟɩɪɢɦɟ-
ɧɢɦɵɦ. ȼɦɟɫɬɨ ɷɬɨɝɨ, ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɫɥɟ-
ɞɭɸɳɟɝɨ ɩɨɥɨɠɟɧɢɹ ɨɬɫɥɟɠɢɜɚɟɦɨɣ ɦɚɲɢɧɵ 

ɜ ɫɥɟɞɭɸɳɟɦ ɤɚɞɪɟ ɩɪɢɦɟɧɹɟɬɫɹ ɤɥɚɫɫɢɮɢ-

ɤɚɬɨɪ ɞɥɹ ɨɤɧɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɟɤɭɳɟɦɭ 
ɩɨɥɨɠɟɧɢɸ ɢ ɩɥɸɫ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ 
ɫɦɟɳɟɧɢɟ ɨɬ ɞɜɢɠɟɧɢɹ. ɗɬɨɬ ɦɟɬɨɞ ɭɫɬɭɩɚɟɬ 
ɩɨ ɬɨɱɧɨɫɬɢ, ɧɨ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɨɛɨ-
ɪɭɞɨɜɚɧɢɢ ɫ ɧɢɡɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ. 

 

  

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ ɛɵɥɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɵ ɫɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɛɢɛɥɢɨɬɟɤɢ 

OpenCV [7]. Ȼɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ ɩɨɥɨɠɢɬɟɥɶ-
ɧɵɟ ɨɛɪɚɡɰɵ, ɬ.ɟ. ɢɡɨɛɪɚɠɟɧɢɹ ɮɪɨɧɬɚɥɶɧɨɣ 

ɱɚɫɬɢ ɦɚɲɢɧ, ɧɚ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɨɛɭɱɟ-
ɧɢɟ ɤɥɚɫɫɫɢɮɢɤɚɬɨɪɚ. 

 

ɂɫɩɨɥɶɡɭɟɦɵɣ ɚɥɝɨɪɢɬɦ ɫɨɩɪɨɜɨɠɞɟɧɢɹ 
ɨɛɴɟɤɬɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ 
ɩɪɨɩɭɫɤɭ ɨɛɴɟɤɬɨɜ, ɧɟɠɟɥɢ ɤ ɥɨɠɧɨɦɭ ɫɪɚ-
ɛɚɬɵɜɚɧɢɸ. ɉɨɷɬɨɦɭ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɥɚɫ-
ɫɢɮɢɤɚɬɨɪ ɫ ɠɟɫɬɤɢɦɢ ɤɪɢɬɟɪɢɹɦɢ ɩɨɥɨɠɢ-

ɬɟɥɶɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ. ȼ ɢɬɨɝɟ ɞɚɠɟ ɞɥɹ 
ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɩɨɥɭɱɚɟ-
ɦɵɯ ɫ ɩɪɨɫɬɨɣ ɤɚɦɟɪɵ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ,  
ɞɨɥɹ ɥɨɠɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ ɧɟ ɩɪɟɜɵɲɚɟɬ  
1–2 %. ȼ ɫɪɟɞɧɟɦ ɦɚɲɢɧɵ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 3–4 ɤɨɪɩɭɫɨɜ ɨɬ 
ɧɚɱɚɥɚ ɤɚɞɪɚ, ɞɚɥɟɟ ɜɟɞɟɬɫɹ ɫɨɩɪɨɜɨɠɞɟɧɢɟ 
ɩɨ ɯɚɪɚɤɬɟɪɧɵɦ ɬɨɱɤɚɦ. ɉɨɫɥɟ ɨɛɧɚɪɭɠɟɧɢɹ 
ɞɥɹ ɤɚɠɞɨɣ ɦɚɲɢɧɵ ɜɵɱɢɫɥɹɟɬɫɹ ɞɨ 50 ɯɚ-
ɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɞɥɹ ɫɨɩɪɨɜɨɠɞɟɧɢɹ, ɜ ɫɪɟɞ-

ɧɟɦ – 25–35 ɬɨɱɟɤ. ɋɪɟɞɧɢɣ ɩɪɨɛɟɝ ɫɨɩɪɨ-
ɜɨɠɞɚɟɦɨɣ ɬɨɱɤɢ ɞɨ ɟё ɭɞɚɥɟɧɢɹ, ɜɫɥɟɞɫɬɜɢɟ 
ɞɨɫɬɢɠɟɧɢɹ ɤɨɧɰɚ ɤɚɞɪɚ ɥɢɛɨ ɩɪɟɜɵɲɟɧɢɹ 
ɩɪɟɞɟɥɚ ɞɨɩɭɫɬɢɦɨɝɨ ɨɬɤɥɨɧɟɧɢɹ, ɫɨɫɬɚɜɥɹɟɬ 
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75–85 ɤɚɞɪɨɜ, ɱɬɨ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɛɟɫɩɪɟ-
ɪɵɜɧɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ. Ⱥɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹ-
ɟɬ ɜɟɫɬɢ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɩɨ ɫɥɨɠɧɨɣ ɬɪɚɟɤɬɨ-
ɪɢɢ, ɫ ɨɫɬɚɧɨɜɤɚɦɢ ɢ ɩɨɜɨɪɨɬɚɦɢ. ɉɪɢɦɟɪ 
ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 2. 

 

 
 

Ɋɢɫ. 2. Ɍɪɚɟɤɬɨɪɢɢ ɦɚɲɢɧ 

 

Ɋɟɚɥɢɡɨɜɚɧɚ ɫɢɫɬɟɦɚ ɩɨɞɫɱɟɬɚ ɦɚɲɢɧ ɫ «ɜɢɪ-
ɬɭɚɥɶɧɨɣ ɩɟɬɥɟɣ», ɬ.ɟ. ɡɨɧɨɣ ɤɚɞɪɚ, ɩɟɪɟɫɟɱɟ-
ɧɢɟ ɫ ɤɨɬɨɪɨɣ ɮɢɤɫɢɪɭɟɬ ɫɱɟɬɱɢɤ. Ɍɟɯɧɨɥɨ-
ɝɢɹ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɧɟɫɤɨɥɶɤɨ 
ɬɚɤɢɯ ɡɨɧ, ɫ ɭɱɟɬɨɦ ɢ ɛɟɡ ɭɱɟɬɚ ɧɚɩɪɚɜɥɟɧɢɹ 
ɩɟɪɟɫɟɱɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɚ-
ɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɨɛɧɚɪɭɠɟɧɧɵɯ 
ɨɛɴɟɤɬɨɜ ɜ ɤɚɞɪɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɬɨɱɧɨ 
ɩɨɞɫɱɢɬɵɜɚɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɨɤɚ ɩɨ ɤɚɠ-

ɞɨɣ ɢɡ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ, ɜɵɞɟɥɹɬɶ ɩɨɜɨɪɚɱɢ-

ɜɚɸɳɢɟ ɦɚɲɢɧɵ, ɚ ɜ ɩɟɪɫɩɟɤɬɢɜɟ – ɩɪɟɞɨ-
ɫɬɚɜɥɹɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ 
ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɜɢɞɟɨɮɢɤɫɚɰɢɢ 

ɧɚɪɭɲɟɧɢɹ. 
 

Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟ-
ɪɨɜ ɤɚɞɪɚ ɢ ɱɢɫɥɚ ɫɨɩɪɨɜɨɠɞɚɟɦɵɯ ɦɚɲɢɧ. 

ɉɨɥɟ ɩɪɢɦɟɧɟɧɢɹ ɞɟɬɟɤɬɨɪɚ ɨɛɴɟɤɬɨɜ ɨɝɪɚ-
ɧɢɱɢɜɚɟɬɫɹ ɩɨɥɨɫɨɣ ɞɜɢɠɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɭɠɟ ɧɚɣɞɟɧɧɵɯ ɦɚɲɢɧ 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦɵ ɫɨɫɬɚɜɥɹɟɬ 25–30 

ɤɚɞɪɨɜ/ɫ ɞɥɹ ɨɤɧɚ ɨɛɧɚɪɭɠɟɧɢɹ 570 ɧɚ 200 

ɩɢɤɫɟɥɟɣ. ɉɪɢ ɫɨɩɪɨɜɨɠɞɟɧɢɢ 5–6 ɦɚɲɢɧ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɚɞɚɟɬ ɞɨ 3–5 ɤɚɞɪɨɜ/ɫ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɢɫɬɟɦɭ ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨ-
ɜɚɬɶ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɭɠɟ ɡɚɩɢɫɚɧɧɨɝɨ ɜɢɞɟɨ. 
 

 

 

Ɋɟɚɥɢɡɨɜɚɧɚ ɫɢɫɬɟɦɚ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɡɪɟɧɢɹ 
ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɨɢɫɤɨɦ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢ-

ɟɦ ɨɛɴɟɤɬɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɡɚɞɚɱɟ ɚɧɚɥɢɡɚ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɬɨɤɚ. ɋɢɫɬɟɦɚ ɨɬɥɢɱɚɟɬɫɹ 

ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɧɚɞɟɠɧɨɫɬɶɸ ɪɚɛɨɬɵ. 

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɧɚ ɦɢɤɪɨɩɪɨ-
ɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɟ ɜɦɟɫɬɟ ɫ ɨɩɬɢɦɢɡɚɰɢɟɣ 

ɚɥɝɨɪɢɬɦɚ, ɱɬɨ ɞɨɥɠɧɨ ɩɨɡɜɨɥɢɬɶ ɩɪɨɢɡɜɨ-
ɞɢɬɶ ɨɛɪɚɛɨɬɤɭ ɜɢɞɟɨɞɚɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-

ɧɨ ɧɚ ɨɛɴɟɤɬɟ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɟɣ 

ɫɬɚɬɢɫɬɢɤɢ  ɜ ɰɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ. 
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