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Аɧɧɨɬаɰиɹ. Ɉɩɢɫɚɧ ɦɟɬɨɞ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ɧɚ 
ɨɫɧɨɜɟ ɨɛɪɚɛɨɬɤɢ ɨɞɧɨɪɚɤɭɪɫɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɜɢɞɟɨɪɟɝɢɫɬɪɢɪɭɸɳɢɯ 
ɫɪɟɞɫɬɜ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɢɞɟɧɬɢɮɢɤɚɰɢɢ  
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɢɡɦɟɧɟɧɢɹ ɭɝɥɨɜ ɧɚɛɥɸɞɟɧɢɹ ɢ ɭɪɨɜɧɟɣ ɨɫɜɟɳɟɧ-
ɧɨɫɬɢ. 
 

Клɸɱевые ɫлɨва: ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɧɨɦɟɪɚ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɢɦɜɨɥɨɜ. 
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Аɧɨɬаɰіɹ. Ɉɩɢɫɚɧɨ ɦɟɬɨɞ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨʀ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɧɨɦɟɪɿɜ ɧɚ ɨɫɧɨɜɿ 
ɨɛɪɨɛɤɢ ɨɞɧɨɪɚɤɭɪɫɧɢɯ ɡɨɛɪɚɠɟɧɶ, ɨɬɪɢɦɚɧɢɯ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɿɞɟɨɪɟєɫɬɪɭɸɱɢɯ ɡɚɫɨɛɿɜ. ɉɪɟɞ-

ɫɬɚɜɥɟɧɢɣ ɦɟɬɨɞ ɞɨɡɜɨɥɹє ɚɜɬɨɦɚɬɢɡɭɜɚɬɢ ɩɪɨɰɟɫ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɧɨɦɟɪɿɜ ɭ 
ɲɢɪɨɤɢɯ ɦɟɠɚɯ ɡɦɿɧɢ ɤɭɬɿɜ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɿ ɪɿɜɧɿɜ ɨɫɜɿɬɥɟɧɨɫɬɿ. 
 

Клɸɱɨві ɫлɨва: ɿɞɟɧɬɢɮɿɤɚɰɿɹ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ ɧɨɦɟɪɚ, ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɫɢɦɜɨɥɿɜ. 
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Abstract. The method for automated plate number identification on the basis of one view image pro-

cessing obtained by video recording equipment is described. The presented method allows to automate 

the process of identifying plate numbers in a wide angles range of observation and illumination levels. 
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ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɨɛɳɟɫɬɜɚ ɜɨ 

ɜɫɟɦ ɦɢɪɟ ɛɨɥɶɲɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢ-

ɠɟɧɢɹ [1]. ȼ ɱɚɫɬɧɨɫɬɢ, ɜ ɧɚɲɟɦ ɝɨɫɭɞɚɪɫɬɜɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɭɞɟɥɹɟɬɫɹ ɛɨɥɶɲɨɟ 
ɜɧɢɦɚɧɢɟ. ɉɪɨɛɥɟɦɭ ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɥɚɧɢɪɭɟɬɫɹ 
ɪɟɲɚɬɶ ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɭɬɟɦ ɜɧɟɞɪɟɧɢɹ ɚɜɬɨ-

ɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɞɨɪɨɠɧɨ-
ɝɨ ɞɜɢɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ [2]. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ ɧɨɦɟɪɨɜ ɩɪɢ ɢɧɬɟɝɪɚɰɢɢ ɫ ɤɨɦɩɥɟɤɫɚɦɢ 

ɜɢɞɟɨɮɢɤɫɚɰɢɢ ɧɚɪɭɲɟɧɢɣ ɩɪɚɜɢɥ ɞɨɪɨɠɧɨ-
ɝɨ ɞɜɢɠɟɧɢɹ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɵɣ 

ɤɨɧɬɪɨɥɶ ɧɚɞ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɦɚɝɢɫɬɪɚɥɹɦɢ.  
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ 
ɦɧɨɝɨ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɨɡɧɚɜɚ-
ɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ 

ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ, ɩɨɫɜɹɳɟɧɧɨɣ ɦɟɬɨɞɚɦ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɫɢɦɜɨɥɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ 

[3, 4], ɩɨɤɚɡɚɥ, ɱɬɨ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɨɦɟ-
ɪɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɨɞɨɜ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɢɡ ɧɢɯ [5, 6] ɩɪɨɢɫ-
ɯɨɞɢɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɨɛɳɟɣ 

ɨɫɜɟɳɟɧɧɨɫɬɢ, ɪɚɤɭɪɫɚ ɫɴɟɦɤɢ ɢ ɧɚɥɢɱɢɹ 
ɱɚɫɬɢɱɧɨɝɨ ɡɚɬɟɧɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɧɨɦɟɪ-
ɧɵɯ ɡɧɚɤɨɜ. 
 

    
 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ ɧɨɦɟɪɨɜ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɤɨɦ-

ɩɥɟɤɫɚ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɢɡɨɛ-
ɪɚɠɟɧɢɣ, ɜɤɥɸɱɚɸɳɟɝɨ ɜ ɫɟɛɹ ɩɟɪɜɨɧɚɱɚɥɶ-
ɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɢɡɨɛɪɚɠɟɧɢɹ, ɨɛɧɚɪɭɠɟɧɢɟ 
ɨɛɥɚɫɬɢ ɧɨɦɟɪɚ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɫɟɝɦɟɧɬɚɰɢɸ 

ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɢɦɜɨɥɨɜ.  
 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟ-
ɬɨɞɨɜ ɢ ɚɥɝɨɪɢɬɦɨɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨɦɟɪɨɜ ɧɚ 
ɨɫɧɨɜɟ ɨɛɪɚɛɨɬɤɢ ɨɞɧɨɪɚɤɭɪɫɧɵɯ ɢɡɨɛɪɚɠɟ-
ɧɢɣ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɩɨɞɨɛɧɵɯ 
ɦɟɬɨɞɨɜ ɢ ɚɥɝɨɪɢɬɦɨɜ ɫɜɹɡɚɧɚ ɫ ɜɨɡɦɨɠɧɨ-
ɫɬɶɸ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɢɫɤɚɠɟɧɢɣ ɢɡɨɛɪɚɠɟɧɢɹ 
ɧɨɦɟɪɚ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ 

ɭɫɥɨɜɢɹɦɢ ɟɝɨ ɩɨɥɭɱɟɧɢɹ.  
 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ 
ɜɯɨɞ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɚɥɝɨɪɢɬɦɨɜ ɚɜɬɨɦɚɬɢ-

ɡɢɪɨɜɚɧɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɨɦɟɪɨɜ, ɛɭɞɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚɣɞɟɧɧɵɯ ɧɨɦɟɪ-
ɧɵɯ ɡɧɚɤɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɜɟɫɬɧɵɦɢ ɬɢɩɚ-
ɦɢ [7].  
 

Ɍɚɤɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɦɨɝɭɬ ɢɦɟɬɶ ɨɩɪɟɞɟɥɟɧ-

ɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɷɬɚɥɨɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 
ɧɨɦɟɪɚ, ɢɦɟɸɳɟɝɨ ɧɭɥɟɜɨɣ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɜ 
ɩɥɨɫɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɪɚɜɧɨɦɟɪɧɭɸ 

ɨɫɜɟɳɟɧɧɨɫɬɶ; ɭɝɥɚ ɧɚɤɥɨɧɚ ɧɨɦɟɪɚ ɜ ɩɥɨɫ-
ɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɷɬɚɥɨɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɡɦɟɪɚ ɢɡɨɛɪɚɠɟɧɢɹ ɧɨɦɟ-
ɪɚ ɤ ɜɟɪɬɢɤɚɥɶɧɨɦɭ, ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɢɡɦɟ-
ɧɟɧɢɹɦɢ ɪɚɤɭɪɫɚ ɫɴɟɦɤɢ; ɨɬɥɢɱɚɸɬɫɹ ɪɚɡɧɵɦ 

ɨɛɳɢɦ ɮɨɧɨɦ ɧɚ ɪɚɡɥɢɱɧɵɯ ɢɡɨɛɪɚɠɟɧɢɹɯ, ɚ 
ɬɚɤɠɟ ɢɦɟɸɬ ɱɚɫɬɢɱɧɵɟ ɡɚɬɟɧɟɧɢɹ ɢɡɨɛɪɚ-
ɠɟɧɢɣ ɧɨɦɟɪɧɵɯ ɡɧɚɤɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɢɡ-ɡɚ 
ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɩɪɢ  

ɫɴɟɦɤɟ.  

  

  

 

Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɩɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɧɨɦɟɪɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɹɜɥɹɟɬɫɹ ɟɝɨ 

ɩɪɨɢɡɜɨɥɶɧɚɹ ɨɪɢɟɧɬɚɰɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨ-
ɪɢɡɨɧɬɚ, ɤɨɬɨɪɚɹ ɡɚɬɪɭɞɧɹɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɥɝɨɪɢɬɦɨɜ ɫɟɝɦɟɧɬɚɰɢɢ ɬɟɤ-
ɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɰɢɮɪɨɜɵɯ ɢɡɨɛɪɚɠɟ-
ɧɢɹɯ [3]. ɋ ɭɱɟɬɨɦ ɞɚɧɧɨɝɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ 
ɩɪɟɞɥɨɠɟɧ ɚɥɝɨɪɢɬɦɢɱɟɫɤɢ ɪɟɚɥɢɡɭɟɦɵɣ ɦɟ-
ɬɨɞ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɧɨɦɟɪɚ ɚɜɬɨɦɨɛɢɥɹ, ɩɨɡ-
ɜɨɥɹɸɳɢɣ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɢɫɤ ɬɟɤɫɬɨɜɵɯ ɨɛ-

ɥɚɫɬɟɣ ɩɨɞ ɩɪɨɢɡɜɨɥɶɧɵɦ ɭɝɥɨɦ, ɤɨɬɨɪɵɣ 

ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 8 ɷɬɚɩɨɜ.  
 

ɉɟɪɜɵɣ ɷɬɚɩ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɪɪɟɤɰɢɢ ɝɢɫɬɨ-
ɝɪɚɦɦɵ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. ɂɫɯɨɞɧɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ ɫɨɞɟɪɠɢɬ ɦɚɥɨɢɧɮɨɪɦɚɬɢɜɧɵɟ 
ɡɨɧɵ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨ-
ɰɟɞɭɪɭ «ɨɛɪɟɡɤɢ» ɝɢɫɬɨɝɪɚɦɦɵ ɫɥɟɜɚ ɢ ɫɩɪɚ-
ɜɚ ɡɚɞɚɧɧɵɯ ɭɪɨɜɧɟɣ ɹɪɤɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɥɧɟɧɢɹ ɝɢɫɬɨɝɪɚɦɦɵ. 

Ɂɚɞɚɧɧɵɟ ɭɪɨɜɧɢ ɨɛɪɟɡɤɢ ɹɪɤɨɫɬɢ ɢɡɨɛɪɚɠɟ-
ɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ ɬɢɩɨɦ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɮɨ-
ɬɨɩɪɢɟɦɧɢɤɚ ɢ ɨɛɳɢɦ ɭɪɨɜɧɟɦ ɨɫɜɟɳɟɧɧɨ-
ɫɬɢ [4].  
 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ  ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɨɤɚɥɢɡɚ-
ɰɢɹ ɨɛɥɚɫɬɢ ɧɨɦɟɪɚ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɢɡɨɛɪɚ-
ɠɟɧɢɢ ɚɜɬɨɦɨɛɢɥɹ ɫ ɩɨɦɨɳɶɸ ɚɥɝɨɪɢɬɦɚ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɢɡɜɟɫɬɧɨɣ ɥɢɬɟɪɚɬɭɪɟ [5]. 

 

Ȼɢɧɚɪɢɡɚɰɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɫɦɨɬɪɟ ɜɫɟɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɨ ɫɬɪɨɤɚɦ ɢ ɫɬɨɥɛɰɚɦ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ 
ɜɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɭɫɥɨɜɢɹ ɛɢɧɚɪɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ 
ɟɞɢɧɢɰɵ ɜ ɜɵɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɢ ɧɭɥɹ – 

ɩɪɢ ɧɟɜɵɩɨɥɧɟɧɢɢ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ. 
 

ɇɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɪɮɨɥɨ-
ɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫɠɚɬɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ. 
ɉɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ 
ɨɩɟɪɚɰɢɢ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɫɜɹɡɧɵɯ ɨɛɥɚɫɬɟɣ 

ɩɢɤɫɟɥɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɟɤɫɬɨɜɨ-ɛɭɤ-
ɜɟɧɧɵɦ ɨɛɥɚɫɬɹɦ ɧɨɦɟɪɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 

ɚɜɬɨɦɨɛɢɥɹ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɦɟɥɤɢɯ ɨɛɴɟɤ-
ɬɨɜ ɢ ɥɢɧɢɣ ɲɢɪɢɧɨɣ ɜ 1 ɩɢɤɫɟɥɶ ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ ɫɠɚɬɢɟ. Ⱦɚɥɟɟ ɜɵɩɨɥɧɹ-
ɟɬɫɹ ɜɵɞɟɥɟɧɢɟ ɫɜɹɡɧɵɯ ɨɛɥɚɫɬɟɣ ɫ ɩɨɦɨɳɶɸ 

ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ [4, 6]. 

 

ɇɚ ɩɹɬɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɢɫɤ ɫɜɹɡɧɵɯ 
ɨɛɥɚɫɬɟɣ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɧɨɦɟɪɭ ɚɜɬɨɦɨɛɢɥɹ. Ⱦɥɹ ɩɨɢɫɤɚ ɫɜɹɡɧɵɯ ɨɛ-
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ɥɚɫɬɟɣ ɜ ɞɨɤɥɚɞɟ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɜɨɥɧɨɜɨɣ ɚɥɝɨɪɢɬɦ. ɋɭɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɜɨɥɧɨɜɨɝɨ ɚɥɝɨɪɢɬɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸ-

ɳɟɦ: ɞɥɹ ɤɚɠɞɨɝɨ ɟɞɢɧɢɱɧɨɝɨ ɩɢɤɫɟɥɹ ɢɡɨɛ-
ɪɚɠɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜɨɥɧɚ ɜ 4-ɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɨ ɟɞɢɧɢɱɧɵɦ ɩɢɤɫɟɥɹɦ. ɇɚ 
ɤɚɠɞɨɦ ɲɚɝɟ ɜɨɥɧɨɜɨɝɨ ɚɥɝɨɪɢɬɦɚ ɩɢɤɫɟɥɢ, 

ɩɪɢɧɚɞɥɟɠɚɳɢɟ ɨɞɧɨɣ ɝɪɭɩɩɟ, ɡɚɧɨɫɹɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɩɢɫɨɤ, ɚ ɧɚ ɜɯɨɞɧɨɦ 

ɢɡɨɛɪɚɠɟɧɢɢ ɞɚɧɧɵɦ ɩɢɤɫɟɥɹɦ ɩɪɢɫɜɚɢɜɚɟɬ-
ɫɹ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ – ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɡɚ-
ɰɢɤɥɢɜɚɧɢɹ ɚɥɝɨɪɢɬɦɚ. Ɂɚɬɟɦ ɧɚɣɞɟɧɧɵɟ ɨɛ-

ɥɚɫɬɢ ɪɚɧɠɢɪɭɸɬɫɹ ɩɨ ɩɥɨɳɚɞɢ, ɢ ɨɛɥɚɫɬɢ, 

ɢɦɟɸɳɢɟ ɧɚɢɛɨɥɶɲɭɸ ɩɥɨɳɚɞɶ, ɩɟɪɟɞɚɸɬɫɹ 
ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ [4]. 

 

ɇɚ ɲɟɫɬɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ 
ɨɝɪɚɧɢɱɢɜɚɸɳɟɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɨɛɥɚɫɬɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɢɡɨɛɪɚɠɟɧɢɟ ɫɤɚɧɢɪɭɟɬɫɹ ɩɨ 

ɫɬɨɥɛɰɚɦ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɢɫɤ ɩɢɤɫɟɥɟɣ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɟɪɟɞɢɧɟ ɫɬɨɥɛɰɨɜ, ɨɛɪɚ-
ɡɭɸɳɢɯ ɫɜɹɡɚɧɧɭɸ ɨɛɥɚɫɬɶ. Ⱦɚɥɟɟ ɩɪɨɢɡɜɨ-
ɞɢɬɫɹ ɩɨɢɫɤ ɩɢɤɫɟɥɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɫɪɟɞɧɟɣ ɥɢɧɢɢ ɫɜɹɡɚɧɧɨɣ ɨɛɥɚɫɬɢ. ɉɨɫɥɟ 
ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɢɫɤ ɩɚɪɚɦɟɬɪɨɜ ɩɪɹ-
ɦɨɣ, ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɬɨɱɤɢ ɫɪɟɞɧɟɣ ɥɢ-

ɧɢɢ. ɇɚ ɨɫɧɨɜɟ ɧɚɣɞɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɧɚɤɥɨɧɚ ɩɪɹɦɨɣ, ɦɚɤɫɢɦɚɥɶɧɨɣ ɲɢɪɢɧɵ ɫɜɹ-
ɡɚɧɧɨɣ ɨɛɥɚɫɬɢ ɢ ɤɨɨɪɞɢɧɚɬɵ ɩɨ ɨɫɢ ɚɛɫɰɢɫɫ 
ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɤɪɚɣɧɟɣ ɬɨɱɤɢ ɫɜɹɡɚɧɧɨɣ ɨɛ-

ɥɚɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɥɢɧɢɣ, ɨɛɪɚ-
ɡɭɸɳɢɯ ɨɝɪɚɧɢɱɢɜɚɸɳɭɸ ɱɟɬɵɪɟɯɭɝɨɥɶɧɭɸ 

ɨɛɥɚɫɬɶ (ɪɢɫ.1) [8]. 

 

 
 

Ɋɢɫ. 1. ȼɵɞɟɥɟɧɧɚɹ ɱɟɬɵɪɟɯɭɝɨɥɶɧɚɹ ɨɛɥɚɫɬɶ 
ɧɨɦɟɪɚ 

 

ɇɚ ɫɟɞɶɦɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɟ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ ɩɪɨɟɤɰɢɨɧɧɵɦɢ ɢɫ-
ɤɚɠɟɧɢɹɦɢ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɨɛɥɚɫɬɢ ɜ ɩɪɹ-
ɦɨɭɝɨɥɶɧɭɸ. Ɍɟɤɫɬ ɧɨɦɟɪɚ ɚɜɬɨɦɨɛɢɥɹ 
ɪɚɫɩɨɥɨɠɟɧ ɩɨɞ ɧɟɤɨɬɨɪɵɦ ɭɝɥɨɦ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɨɫɧɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ, ɜ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɮɮɢɧɧɵɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɨɛɥɚɫɬɢ ɜ 
ɩɪɹɦɨɭɝɨɥɶɧɭɸ (ɪɢɫ. 2). 

 

 
 

Ɋɢɫ .2. ɉɪɟɨɛɪɚɡɨɜɚɧɧɚɹ ɩɪɹɦɨɭɝɨɥɶɧɚɹ ɨɛ-

ɥɚɫɬɶ ɧɨɦɟɪɚ 

ɇɚ ɜɨɫɶɦɨɦ ɷɬɚɩɟ ɞɥɹ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɬɞɟɥɶ-
ɧɵɯ ɫɢɦɜɨɥɨɜ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɧɨɦɟɪɚ ɩɪɟɞ-

ɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɧɨɫɥɨɣɧɭɸ ɧɟɣɪɨɧ-

ɧɭɸ ɫɟɬɶ, ɨɛɭɱɚɟɦɭɸ ɦɟɬɨɞɨɦ ɨɛɪɚɬɧɨɝɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɲɢɛɤɢ. ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɜ ɰɟɥɨɦ ɢ 

ɧɟɣɪɨɫɟɬɢ ɭɤɚɡɚɧɧɨɣ ɜɵɲɟ ɫɬɪɭɤɬɭɪɵ ɜ 
ɱɚɫɬɧɨɫɬɢ ɨɛɭɫɥɨɜɥɟɧ ɫɩɟɰɢɮɢɤɨɣ ɡɚɞɚɱɢ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɢɦɜɨɥɨɜ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɧɨɦɟɪɚ [9]. Ɋɟɡɭɥɶɬɚɬ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɪɟɞ-

ɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 3. 
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Ɋɢɫ. 3. Ɋɚɫɩɨɡɧɚɧɧɵɣ ɧɨɦɟɪ 
 

 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɥɟ ɨɩɟɪɚɰɢɢ ɪɚɫɩɨɡɧɚɜɚ-
ɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɚɜɬɨɦɨ-
ɛɢɥɶɧɵɣ ɧɨɦɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɥɢɛɨ ɨɩɟɪɚɬɨ-
ɪɭ, ɥɢɛɨ ɩɨɫɬɭɩɚɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɛɚɡɭ 
ɞɚɧɧɵɯ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ.  

 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ 
ɩɪɨɰɟɫɫ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɧɨ-
ɦɟɪɨɜ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɢɡɦɟɧɟɧɢɹ ɭɝɥɨɜ 
ɧɚɛɥɸɞɟɧɢɹ ɢ ɭɪɨɜɧɟɣ ɨɫɜɟɳɟɧɧɨɫɬɢ.  

 

ɐɟɥɶɸ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ 
ɞɥɹ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪɚɦ-

ɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜɚɯ.  
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