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ɆȿɌɈȾɂɄȺ ɈɐȿɇɄɂ ɂɇɎɈɊɆȺɌɂȼɇɈɋɌɂ ɆȺɊɒɊɍɌȺ Ⱦȼɂɀȿɇɂə 
 

ȼ.ȼ. ȼɚɫɢɥɶɟɜ, Ɇ.ɘ. Ɇɚɧɡɢɧ 
Ɉɦɫɤɢɣ ɚɜɬɨɛɪɨɧɟɬɚɧɤɨɜɵɣ ɢɧɠɟɧɟɪɧɵɣ ɢɧɫɬɢɬɭɬ, Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ 
ɨɬɞɟɥɶɧɨɝɨ ɩɪɟɩɹɬɫɬɜɢɹ ɢ ɭɱɚɫɬɤɚ ɩɭɬɢ ɜ ɰɟɥɨɦ. ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ 
ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɟɥɢɱɢɧɭ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɦɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɢɬɟɥɹ, ɨɛɪɚɛɚɬɵɜɚɬɶ ɢ ɪɟɚɥɢɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ. 
ȼɵɹɜɥɟɧɨ ɜɥɢɹɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɬɨɪɧɨɝɨ ɩɨɥɹ ɦɚɲɢɧɵ ɧɚ ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɚɟɦɭɸ ɜɨɞɢɬɟɥɟɦ ɜ ɩɪɨɰɟɫɫɟ ɩɨɫɬɪɨɟɧɢɹ ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ. 
Ɇɚɬɟɪɢɚɥɵ ɫɬɚɬɶɢ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɟɡɧɵ ɧɚɭɱɧɵɦ ɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɚɛɨɬɧɢɤɚɦ ɜ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɩɪɚɜɥɹɟɦɨɫɬɢ ɦɚɲɢɧ, ɡɚɧɢɦɚɸɳɢɦɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɜɨɩɪɨɫɚɦɢ ɢɫɩɵɬɚɧɢɣ ɢ ɨɰɟɧɤɢ ɷɪɝɨɧɨɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɲɢɧ ɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɷɪɝɨɧɨɦɢɤɢ ɨɬɞɟɥɟɧɢɹ ɭɩɪɚɜɥɟɧɢɹ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɦɨɬɨɪɧɨɟ ɩɨɥɟ, ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ, ɭɱɚɫɬɨɤ ɩɭɬɢ, 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɩɪɟɩɹɬɫɬɜɢɹ, ɜɟɪɨɹɬɧɨɫɬɶ ɜɫɬɪɟɱɢ ɩɨɦɟɯɢ. 
 

ȼɜɟɞɟɧɢɟ 
Ɇɟɫɬɧɨɫɬɶ ɤɚɤ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ 

«ɑɟɥɨɜɟɤ-ɦɟɫɬɧɨɫɬɶ-ɦɚɲɢɧɚ» ɹɜɥɹɟɬɫɹ 
ɨɛɴɟɤɬɢɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɪɚɧɫɩɨɪɬɧɨɦɭ 
ɫɪɟɞɫɬɜɭ ɥɸɛɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɨɞɧɨɣ 
ɫɬɨɪɨɧɵ, ɚ ɫ ɞɪɭɝɨɣ   ɨɛɴɟɤɬɢɜɧɵɣ ɢɫɬɨɱɧɢɤ 
ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɡɚɤɨɧɚ 
ɞɜɢɠɟɧɢɹ ɷɬɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ. ɉɪɢ 
ɢɫɫɥɟɞɨɜɚɧɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɱɚɫɬɨ 
ɜɫɬɪɟɱɚɸɬɫɹ ɦɨɦɟɧɬɵ, ɤɨɝɞɚ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ «ɱɟɥɨɜɟɤ-ɦɟɫɬɧɨɫɬɶ-
ɦɚɲɢɧɚ» ɡɚɜɢɫɢɬ ɨɬ ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɞɢɬɟɥɹ 
ɡɚɞɚɬɶ ɡɚɤɨɧ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɧɟɲɧɢɦɢ ɢ ɜɧɭɬɪɟɧɧɢɦɢ 
ɭɫɥɨɜɢɹɦɢ ɩɨ ɩɪɢɱɢɧɟ ɧɟɞɨɫɬɚɬɤɚ ɢɥɢ 
ɢɡɛɵɬɤɚ ɢɧɮɨɪɦɚɰɢɢ.  

Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɧɟɲɧɢɯ 
ɭɫɥɨɜɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ ɢ ɫɥɨɠɧɨɫɬɶɸ 
ɩɪɟɩɹɬɫɬɜɢɣ. Ⱦɥɹ ɜɨɞɢɬɟɥɹ ɢɧɮɨɪɦɚɰɢɟɣ 
ɛɭɞɟɬ ɜɫɹɤɨɟ ɫɨɨɛɳɟɧɢɟ, ɤɨɬɨɪɨɟ ɭɦɟɧɶɲɚɟɬ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɜ ɜɵɛɨɪɟ ɪɟɲɟɧɢɹ ɩɨ 
ɢɡɦɟɧɟɧɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ 
ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɨɣ. ɇɚ ɤɚɠɞɨɦ ɷɬɚɩɟ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɜɨɞɢɬɟɥɶ ɦɨɠɟɬ ɞɨɩɭɫɬɢɬɶ 
ɨɲɢɛɤɭ, ɤɨɬɨɪɚɹ ɩɪɢɜɟɞɟɬ ɤ ɧɟɩɪɚɜɢɥɶɧɨɦɭ 
ɞɟɣɫɬɜɢɸ. ɉɪɢɱɢɧɚɦɢ ɷɬɨɝɨ ɦɨɝɭɬ ɛɵɬɶ – 
ɧɟɞɨɫɬɚɬɨɤ ɜɪɟɦɟɧɢ, ɢɡɛɵɬɨɤ ɢɥɢ ɧɟɞɨɫɬɚɬɨɤ 
ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ. Ⱦɥɹ 
ɨɰɟɧɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɧɚɩɪɹɠɟɧɧɨɫɬɢ 
ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɦɚɲɢɧɵ 
ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɦɟɬɨɞɢɤɭ ɨɰɟɧɤɢ 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɦɚɪɲɪɭɬɚ ɞɜɢɠɟɧɢɹ. 

Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɨɞɢɧɨɱɧɨɣ ɦɚɲɢɧɵ 
ɧɟɨɛɯɨɞɢɦɚ ɦɟɬɨɞɢɤɚ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɨɫɪɟɞɧɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, 
ɩɨɥɭɱɚɟɦɨɣ ɜɨɞɢɬɟɥɟɦ ɩɪɢ ɩɪɟɨɞɨɥɟɧɢɢ 
ɩɪɟɩɹɬɫɬɜɢɣ. ɋɩɨɫɨɛ ɩɪɟɨɞɨɥɟɧɢɹ 
ɩɪɟɩɹɬɫɬɜɢɹ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
ɇɚ ɦɚɪɲɪɭɬɟ ɞɜɢɠɟɧɢɹ ɦɨɝɭɬ ɜɫɬɪɟɱɚɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɩɪɟɩɹɬɫɬɜɢɣ. 

ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ. ɉɪɟɩɹɬɫɬɜɢɟ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɢ, ɨɩɢɪɚɹɫɶ ɧɚ ɡɧɚɧɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɲɢɧɵ [1] ɢ ɨɩɵɬ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɜɨɠɞɟɧɢɹ, ɜɨɞɢɬɟɥɶ ɩɪɢɧɢɦɚɟɬ 
ɪɟɲɟɧɢɟ ɩɪɟɨɞɨɥɟɬɶ ɩɪɟɩɹɬɫɬɜɢɟ ɛɟɡ 
ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɨɞɢɬɟɥɶ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɬ ɨɞɧɭ ɞɜɨɢɱɧɭɸ ɟɞɢɧɢɰɭ 
ɢɧɮɨɪɦɚɰɢɢ (1 ɞɜ.ɟɞ.): ɬɨɪɦɨɡɢɬɶ – ɧɟ 
ɬɨɪɦɨɡɢɬɶ. Ʉɚɠɞɵɣ ɲɚɝ (1 ɞɜ.ɟɞ.) 
ɩɪɢɪɚɜɧɢɜɚɟɬɫɹ ɤ 1 ɛɢɬɭ. 

ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ. ɉɨɦɟɯɚ ɬɪɟɛɭɟɬ 
ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ, ɩɨɷɬɨɦɭ ɩɨɹɜɥɹɟɬɫɹ 
ɜɨɩɪɨɫ ɤɚɤ ɟɟ ɫɧɢɡɢɬɶ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɦɚɲɢɧɵ ɜɨɡɦɨɠɧɵ 
ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ: 
ɭɦɟɧɶɲɟɧɢɟɦ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɛɟɡ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ (ɬɨɪɦɨɠɟɧɢɟ 
ɞɜɢɝɚɬɟɥɟɦ); ɭɦɟɧɶɲɟɧɢɟɦ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɫ 
ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɧɚ ɩɨɧɢɠɟɧɧɭɸ ɩɟɪɟɞɚɱɭ; 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɩɨɞɬɨɪɦɚɠɢɜɚɧɢɹ 
ɛɟɡ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚ ɩɨɧɢɠɟɧɧɭɸ ɩɟɪɟɞɚɱɭ; 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɩɨɞɬɨɪɦɚɠɢɜɚɧɢɹ ɫ 
ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɧɚ ɩɨɧɢɠɟɧɧɭɸ ɩɟɪɟɞɚɱɭ; 
ɜɤɥɸɱɟɧɢɟ ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɬɨɪɦɨɡɚ ɛɟɡ 
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ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚ ɩɨɧɢɠɟɧɧɭɸ ɩɟɪɟɞɚɱɭ; 
ɜɤɥɸɱɟɧɢɟ ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɬɨɪɦɨɡɚ ɫ 
ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɧɚ ɩɨɧɢɠɟɧɧɭɸ ɩɟɪɟɞɚɱɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɜɫɬɪɟɱɟ ɩɪɟɩɹɬɫɬɜɢɹ 
ɜɨɞɢɬɟɥɶ ɩɟɪɟɪɚɛɚɬɵɜɚɟɬ ɞɨ 7 ɞɜ. ɟɞ. 
ɢɧɮɨɪɦɚɰɢɢ. 

Ʉɚɠɞɵɣ ɜɚɪɢɚɧɬ ɩɪɟɨɞɨɥɟɧɢɹ 
ɩɪɟɩɹɬɫɬɜɢɹ ɫɨɞɟɪɠɢɬ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, ɜɵɪɚɠɟɧɧɨɟ ɜ 
ɞɜɨɢɱɧɵɯ ɟɞɢɧɢɰɚɯ, ɬ.ɟ. ɭɦɟɧɶɲɢɬɶ ɩɨɞɚɱɭ 
ɬɨɩɥɢɜɚ ɢɥɢ ɧɟɬ – ɨɞɧɚ ɞɜ. ɟɞ., ɜɵɤɥɸɱɢɬɶ 
ɫɰɟɩɥɟɧɢɟ ɢɥɢ ɧɟɬ – ɟɳɟ ɨɞɧɚ ɞɜ. ɟɞ. ɢ ɬ.ɞ. 

Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ 
ɦɟɫɬɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ:               , 

ɝɞɟ     – ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɨɦɟɯɟ 
i-ɝɨ ɜɢɞɚ; n – ɤɨɥɢɱɟɫɬɜɨ ɩɨɦɟɯ i-ɝɨ ɜɢɞɚ;            
m – ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɩɨɦɟɯ. 

Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɭɱɚɫɬɤɟ ɩɭɬɢ 
ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɩɨɦɟɯ, ɢɯ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɢ 
ɫɥɨɠɧɨɫɬɢ. Ɍɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ 
ɜɨɞɢɬɟɥɶ ɞɨɥɠɟɧ ɨɛɪɚɛɨɬɚɬɶ ɩɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɭɱɚɫɬɤɚ ɩɭɬɢ ɛɟɡ ɭɱɟɬɚ 
ɢɧɮɨɪɦɚɰɢɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɨ ɬɟɯɧɢɱɟɫɤɨɦ 
ɫɨɫɬɨɹɧɢɢ ɦɚɲɢɧɵ, ɞɪɭɝɢɯ ɱɥɟɧɨɜ ɷɤɢɩɚɠɚ ɢ 
ɢɧɟɪɰɢɨɧɧɨɫɬɢ ɦɚɲɢɧɵ ɧɚ ɩɨɞɚɧɧɨɟ ɜɯɨɞɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɦɟɯ ɢ ɢɯ 
ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɧɚ ɟɞɢɧɢɰɟ ɞɥɢɧɵ ɩɭɬɢ 
ɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɵɦ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ 
ɨɰɟɧɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɜɫɬɪɟɱɢ ɩɨɦɟɯ 
ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɞɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɜɫɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɦɟɯ ɷɬɨɝɨ ɜɢɞɚ ɪɚɧɠɢɪɭɟɬɫɹ ɩɨ 
ɤɨɥɢɱɟɫɬɜɭ ɢɧɮɨɪɦɚɰɢɢ. ɉɨɦɟɯɢ, 
ɫɨɞɟɪɠɚɳɢɟ ɪɚɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, 
ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɫɬɪɨɟɧɢɹ ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ 
ɦɚɲɢɧɵ, ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɝɪɭɩɩɵ. ɉɨɫɥɟ ɷɬɨɝɨ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ    ɜɫɬɪɟɱɢ 
ɩɪɟɩɹɬɫɬɜɢɣ ɷɬɨɣ ɝɪɭɩɩɵ:          

ɝɞɟ     ɤɨɥɢɱɟɫɬɜɨ ɩɨɦɟɯ, ɨɛɥɚɞɚɸɳɢɯ 
ɪɚɜɧɨɣ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶɸ;    ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɦɟɯ ɞɚɧɧɨɝɨ ɜɢɞɚ. 

ɉɪɢ ɪɟɲɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɜɨɩɪɨɫɨɜ 
ɧɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɪɟɞɧɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ      ɩɪɢɯɨɞɹɳɟɟɫɹ ɧɚ 
ɨɞɧɨ ɫɨɛɵɬɢɟ ɢɡ ɜɫɟɝɨ ɦɧɨɠɟɫɬɜɚ ɫɨɛɵɬɢɣ. 
ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ     ɨ 
ɩɨɦɟɯɟ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜɢɞɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ:                            

ɝɞɟ     ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɨɬ 
ɩɨɦɟɯɢ ɤɨɧɤɪɟɬɧɨɣ ɝɪɭɩɩɵ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 
ɭɫɪɟɞɧɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɜɫɟɯ 

ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɩɨɦɟɯ ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ    ɜɫɬɪɟɱɢ ɩɨɦɟɯɢ    ɜɢɞɚ:           

ɝɞɟ     ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɦɟɯ ɜɫɟɯ 
ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɧɚ ɭɱɚɫɬɤɟ ɩɭɬɢ. 

ɋ ɰɟɥɶɸ ɭɩɪɨɳɟɧɢɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɜɫɟ 
ɩɪɟɩɹɬɫɬɜɢɹ ɩɨ ɩɭɬɢ ɪɚɫɩɨɥɨɠɟɧɵ 
ɪɚɜɧɨɦɟɪɧɨ. 

ɋ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɫɬɢ ɜɫɬɪɟɱɢ ɩɨɦɟɯ 
ɪɚɡɥɢɱɧɨɣ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɢ ɪɚɡɧɨɜɢɞɧɨɫɬɢ 
ɭɫɪɟɞɧɟɧɧɚɹ ɩɨɦɟɯɚ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ 
ɜɵɛɨɪɤɢ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ 
ɪɚɜɧɨɟ:                                         , 

ɝɞɟ      – ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ 
ɩɨɦɟɯɢ;     – ɩɨɦɟɯɚ i – ɜɢɞɚ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɪɚɛɨɬɵ 
ɜɨɞɢɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ ɨɧ ɩɨɥɭɱɢɬ ɫ ɟɞɢɧɢɰɵ 
ɞɥɢɧɵ ɩɭɬɢ:               

ɝɞɟ    ɨɛɳɚɹ ɞɥɢɧɚ ɩɭɬɢ. 
ȼ ɨɛɳɟɦ ɜɢɞɟ ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ 

ɢɧɮɨɪɦɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ:               
ɝɞɟ     – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ. 
ȼɪɟɦɹ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ:         

ɉɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ, 
ɩɨɞɥɟɠɚɳɟɣ ɨɛɪɚɛɨɬɤɟ ɜɨɞɢɬɟɥɟɦ 
ɨɩɪɚɜɥɹɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ ɜɢɞɚ:                                                       

ɝɞɟ     ɞɚɥɶɧɨɫɬɶ ɜɢɞɟɧɢɹ ɭɱɚɫɬɤɚ ɩɭɬɢ 
ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɜɨɞɢɬɟɥɹ;    – ɩɨɦɟɯɚ j – ɝɨ ɜɢɞɚ. 

ɉɪɢ      ɨɬɧɨɲɟɧɢɟ          
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ:                          
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Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ, ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɧɢɹ. ɋɭɬɶ 
ɢɫɩɵɬɚɧɢɣ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɨɩɢɫɚɧɢɢ ɢ ɨɰɟɧɤɢ 
ɤɚɠɞɨɝɨ ɩɪɟɩɹɬɫɬɜɢɹ, ɜɫɬɪɟɱɚɸɳɟɝɨɫɹ ɧɚ 
ɩɭɬɢ ɞɜɢɠɟɧɢɹ. Ɉɛɫɥɟɞɨɜɚɧɢɟ ɭɱɚɫɬɤɚ 
ɬɚɧɤɨɞɪɨɦɚ Ɉɦɫɤɨɝɨ ɚɜɬɨɛɪɨɧɟɬɚɧɤɨɜɨɝɨ 
ɢɧɠɟɧɟɪɧɨɝɨ ɢɧɫɬɢɬɭɬɚ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 5000 
ɦɟɬɪɨɜ ɩɨɡɜɨɥɢɥɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢ 
ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɩɪɟɩɹɬɫɬɜɢɣ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɦɚɪɲɪɭɬ ɞɜɢɠɟɧɢɹ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ 
ɬɚɤɢɦɢ ɩɪɟɩɹɬɫɬɜɢɹɦɢ, ɤɚɤ: ɭɱɚɫɬɨɤ ɪɚɡɝɨɧɚ ɫ 
ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɢ ɛɟɡ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɬɚɤɢɯ ɩɪɟɩɹɬɫɬɜɢɣ 22 
ɟɞɢɧɢɰɵ, ɹɦɚ ɩɪɢ ɩɪɟɨɞɨɥɟɧɢɢ ɤɨɬɨɪɨɣ ɧɟ 
ɬɪɟɛɭɟɬɫɹ ɭɦɟɧɶɲɚɬɶ ɫɤɨɪɨɫɬɶ, ɬɚɤɢɯ 

ɩɪɟɩɹɬɫɬɜɢɣ 80 ɟɞɢɧɢɰ, ɛɭɝɨɪ ɩɪɢ 
ɩɪɟɨɞɨɥɟɧɢɢ, ɤɨɬɨɪɨɝɨ ɧɟ ɬɪɟɛɭɟɬɫɹ 
ɭɜɟɥɢɱɟɧɢɟ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ, ɬɚɤɢɯ 
ɩɪɟɩɹɬɫɬɜɢɣ 81 ɟɞɢɧɢɰɚ, ɹɦɚ ɩɪɢ 
ɩɪɟɨɞɨɥɟɧɢɢ ɤɨɬɨɪɨɣ ɩɪɢɦɟɧɹɸɬɫɹ ɨɪɝɚɧɵ 
ɭɩɪɚɜɥɟɧɢɹ, ɬɚɤɢɯ ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɦɚɪɲɪɭɬɟ 
26 ɟɞɢɧɢɰ, ɛɭɝɨɪ, ɩɪɢ ɩɪɟɨɞɨɥɟɧɢɢ ɤɨɬɨɪɨɝɨ 
ɩɪɢɦɟɧɹɸɬɫɹ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ, ɬɚɤɢɯ 
ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɦɚɪɲɪɭɬɟ 25 ɟɞɢɧɢɰ, ɬɚɤɨɟ 
ɩɪɟɩɹɬɫɬɜɢɟ, ɤɚɤ ɩɨɜɨɪɨɬ ɧɚ ɦɚɪɲɪɭɬɟ 
ɞɜɢɠɟɧɢɹ 20 ɟɞɢɧɢɰ, ɯɨɥɦɨɜ ɧɚ ɦɚɪɲɪɭɬɟ 
ɞɜɢɠɟɧɢɹ 6 ɟɞɢɧɢɰ. ɏɚɪɚɤɬɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɦɚɪɲɪɭɬɟ ɞɜɢɠɟɧɢɹ 
ɢɥɥɸɫɬɪɢɪɭɟɬ ɬɚɛɥɢɰɚ 1. 
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ɩɪɟɩɹɬɫɬɜɢɣ 

əɦɚ ɏɨɥɦ Ȼɭɝɨɪ ɉɨɜɨɪɨɬ ɍɱɚɫɬɨɤ 
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Ɇɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ 
ɩɪɟɩɹɬɫɬɜɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ, ɬɚɤ ɤɚɤ ɧɚ ɦɚɪɲɪɭɬɟ ɞɜɢɠɟɧɢɹ, 
ɦɨɝɭɬ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ, 
ɜɫɬɪɟɱɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ 
ɩɪɟɩɹɬɫɬɜɢɹ, ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɨɛɧɚɪɭɠɟɧɧɵɟ 
ɩɪɟɩɹɬɫɬɜɢɹ ɬɪɟɛɭɸɬ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɪɟɲɟɧɢɹ ɜɨɞɢɬɟɥɟɦ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ: 

ɍɱɚɫɬɨɤ ɪɚɡɝɨɧɚ ɫ ɢɫɯɨɞɧɨɝɨ ɪɭɛɟɠɚ 
ɜɨɞɢɬɟɥɶ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɨɛɪɚɛɚɬɵɜɚɟɬ           
1 ɞɜ.ɟɞ., ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɜɟɥɢɱɟɧɢɹ 
ɫɤɨɪɨɫɬɢ, ɚ ɩɨɫɥɟ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ 
ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɞɟɫɬɜɢɹ: ɨɬɤɥɸɱɚɟɬ 
ɨɫɬɚɧɨɜɨɱɧɵɣ ɬɨɪɦɨɡ; ɨɬɤɥɸɱɚɟɬ ɫɰɟɩɥɟɧɢɟ; 
ɜɵɛɢɪɚɟɬ ɧɨɦɟɪ ɜɤɥɸɱɟɧɧɨɣ ɩɟɪɟɞɚɱɢ; 
ɜɤɥɸɱɚɟɬ ɜɵɛɪɚɧɧɭɸ ɩɟɪɟɞɚɱɭ; ɭɛɟɠɞɚɟɬɫɹ ɜ 
ɨɬɫɭɬɫɬɜɢɢ ɩɨɦɟɯ ɞɜɢɠɟɧɢɸ; ɩɨɞɚɟɬ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ; ɭɜɟɥɢɱɢɜɚɟɬ 
ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ; ɜɤɥɸɱɚɟɬ ɫɰɟɩɥɟɧɢɟ; 
ɫɪɚɜɧɢɜɚɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɦɚɲɢɧɵ ɫ ɜɧɟɲɧɢɦɢ ɭɫɥɨɜɢɹɦɢ; ɭɦɟɧɶɲɚɟɬ 
ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ; ɜɵɤɥɸɱɚɟɬ ɫɰɟɩɥɟɧɢɟ; 
ɨɬɤɥɸɱɚɟɬ ɩɨɧɢɠɟɧɧɭɸ ɩɟɪɟɞɚɱɭ; ɜɤɥɸɱɚɟɬ 
ɩɨɜɵɲɟɧɧɭɸ ɩɟɪɟɞɚɱɭ; ɜɤɥɸɱɚɟɬ ɫɰɟɩɥɟɧɢɟ; 
ɭɜɟɥɢɱɢɜɚɟɬ ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ; ɫɪɚɜɧɢɜɚɟɬ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɫ 
ɜɧɟɲɧɢɦɢ ɭɫɥɨɜɢɹɦɢ; ɭɦɟɧɶɲɚɟɬ ɩɨɞɚɱɭ 
ɬɨɩɥɢɜɚ; ɜɵɤɥɸɱɚɟɬ ɫɰɟɩɥɟɧɢɟ; ɨɬɤɥɸɱɚɟɦ 
ɩɨɧɢɠɟɧɧɭɸ ɩɟɪɟɞɚɱɭ; ɜɤɥɸɱɚɟɦ ɩɨɜɵɲɟɧɧɭɸ 
ɩɟɪɟɞɚɱɭ; ɜɤɥɸɱɚɟɬ ɫɰɟɩɥɟɧɢɟ; ɭɜɟɥɢɱɢɜɚɟɬ 
ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ; 

ȼɫɟɝɨ: 23 ɞɜ.ɟɞ. ɢɧɮɨɪɦɚɰɢɢ. 
əɦɚ, ɬɪɟɛɭɸɳɚɹ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ 

ɞɜɢɠɟɧɢɹ ɛɟɡ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚ ɩɨɧɢɠɟɧɧɭɸ 
ɩɟɪɟɞɚɱɭ ɜɨɞɢɬɟɥɶ (2 ɞɜ.ɟɞ.): ɭɦɟɧɶɲɚɟɬ 
ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ; ɫɪɚɜɧɢɜɚɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɫ ɜɧɟɲɧɢɦɢ 
ɭɫɥɨɜɢɹɦɢ; ɭɜɟɥɢɱɢɜɚɟɬ ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ. 

ȼɫɟɝɨ: 5 ɞɜ.ɟɞ. ɢɧɮɨɪɦɚɰɢɢ. 
ɉɨɜɨɪɨɬ ɧɚ 90º

 ɜ ɩɪɚɜɨ ɫɨ ɫɧɢɠɟɧɢɟɦ 
ɫɤɨɪɨɫɬɢ ɨɫɬɚɧɨɜɨɱɧɵɦ ɬɨɪɦɨɡɨɦ ɫ 
ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɧɚ ɩɨɧɢɠɟɧɧɭɸ ɩɟɪɟɞɚɱɭ        
(3 ɞɜ.ɟɞ.): ɩɟɪɟɦɟɫɬɢɬɶ ɩɟɞɚɥɶ ɨɫɬɚɧɨɜɨɱɧɨɝɨ 
ɬɨɪɦɨɡɚ ɜɩɟɪɟɞ; ɫɪɚɜɧɢɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɦɚɲɢɧɵ ɫ ɜɨɡɦɨɠɧɵɦ ɭɫɥɨɜɢɟɦ ɩɨɜɨɪɨɬɚ; 
ɨɬɩɭɫɬɢɬɶ ɩɟɞɚɥɶ ɨɫɬɚɧɨɜɨɱɧɨɝɨ ɬɨɪɦɨɡɚ; 
ɨɬɩɭɫɬɢɬɶ ɩɟɞɚɥɶ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ; ɨɬɤɥɸɱɚɟɬ 
ɫɰɟɩɥɟɧɢɟ; ɩɟɪɟɜɟɫɬɢ ɪɵɱɚɝ ɩɟɪɟɤɥɸɱɟɧɢɹ 
ɩɟɪɟɞɚɱ ɜ ɩɨɥɨɠɟɧɢɟ ɩɨɧɢɠɟɧɧɨɣ ɩɟɪɟɞɚɱɢ; 
ɜɤɥɸɱɚɟɬ ɫɰɟɩɥɟɧɢɟ; ɭɜɟɥɢɱɢɬɶ ɩɨɞɚɱɭ 
ɬɨɩɥɢɜɚ; ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɦɟɪɧɭɸ ɜɟɥɢɱɢɧɭ 
ɩɟɪɟɦɟɳɟɧɢɹ ɪɵɱɚɝɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɜɨɪɨɬɨɦ; 
ɩɟɪɟɦɟɫɬɢɬɶ ɪɵɱɚɝ ɭɩɪɚɜɥɟɧɢɹ ɩɨɜɨɪɨɬɨɦ; 
ɩɪɨɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɭɩɪɚɜɥɹɟɦɨɫɬɶ; 
ɜɨɡɜɪɚɬɢɬɶ ɪɵɱɚɝ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

ȼɫɟɝɨ: 15 ɞɜ. ɟɞ. ɢɧɮɨɪɦɚɰɢɢ. 
ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɪɟɩɹɬɫɬɜɢɹ ɨɰɟɧɢɜɚɸɬɫɹ 

ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɩɪɟɩɹɬɫɬɜɢɣ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 2. 
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Ɍɚɛɥɢɰɚ 2 – ɏɚɪɚɤɬɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɦɚɪɲɪɭɬɟ ɫ ɭɱɟɬɨɦ ɢɯ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ 
ɞɥɹ ɬɚɧɤɚ Ɍ-72-Ȼ3 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɟɩɹɬɫɬɜɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, ɛɢɬ. ȼɫɟɝɨ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23  

əɦɚ - 80 - - 9 2 3 - - - 11 - 1 - - - - - - - - - - 106 

Ȼɭɝɨɪ - 81 25 - - - - - - - - - - - - - - - - - - - - 106 

ɏɨɥɦ - - - - - - - - - - - - 5 - - - - 1 - - - - - 6 

ɉɨɜɨɪɨɬ - - - - - - 14 - 1 1 - 1 - - 1 - 2 - - - - - - 20 

ɍɱɚɫɬɨɤ ɪɚɡɝɨɧɚ - - - - - - 17 - - - - - - - 3 - - - - - - 1 1 22 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɬɚɛɥɢɰ ɨɰɟɧɢɜɚɟɬɫɹ 
ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ. ɉɥɨɬɧɨɫɬɶ 
ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ ɫ ɭɱɟɬɨɦ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɨ 
ɩɪɟɩɹɬɫɬɜɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

ɋɪɟɞɧɹɹ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɩɨɦɟɯɢ ɜ 
ɝɪɭɩɩɟ: 

1. əɦɚ                                              
                                                                                                               

 

2. Ȼɭɝɨɪ                                                              
 

3. ɏɨɥɦ                                                           
 

4. ɉɨɜɨɪɨɬ                                                                                                                                           
 

5. ɍɱɚɫɬɨɤ ɪɚɡɝɨɧɚ                                                                                                       
 

ȼɟɪɨɹɬɧɨɫɬɶ ɜɫɬɪɟɱɢ ɩɨɦɟɯɢ:                                                     

                                  
ɋɪɟɞɧɹɹ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɩɨɦɟɯɢ: 
                                                                             

 

ɉɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɩɨɫɬɭɩɚɟɦɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜɨɞɢɬɟɥɸ ɪɚɜɧɚ:                                                                                                                                                                                                                

ȼ ɞɚɧɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɟ 
ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ ɬɚɧɤɚ Ɍ-72-Ȼ3 ɜɨɡɦɨɠɧɨ 
ɛɟɡ ɩɪɨɩɭɫɤɚ ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɨɜɟɪɲɟɧɢɹ 
ɨɲɢɛɨɤ ɜɨɞɢɬɟɥɟɦ ɫɨ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ Vɫɪ 
ɨɤɨɥɨ 9 ɦ/ɫ. ɉɪɟɜɵɲɟɧɢɟ ɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 
ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɪɟɜɵɲɟɧɢɹ ɩɨɪɨɝɚ, 
ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɤɨɬɨɪɨɝɨ 4 ɞɜɨɢɱɧɵɯ 
ɟɞɢɧɢɰɵ [2]. 

ȼɥɢɹɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧɵ ɧɚ 
ɩɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢɧɮɨɪɦɚɰɢɢ ɦɨɠɧɨ ɨɰɟɧɢɬɶ 
ɧɚ ɩɪɢɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɝɨ ɠɟ ɭɩɪɚɠɧɟɧɢɹ 
ɦɚɲɢɧɨɣ ȻɆɉ-3. ɉɪɢɧɰɢɩɢɚɥɶɧɵɦ ɨɬɥɢɱɢɟɦ 
ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɬɨɪɧɨɝɨ ɩɨɥɹ ȻɆɉ-3 ɨɬ ɬɚɧɤɚ 
Ɍ-72-Ȼ3 ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɭ ȻɆɉ-3 
ɨɬɫɭɬɫɬɜɭɟɬ ɩɟɞɚɥɶ ɫɰɟɩɥɟɧɢɹ [3,4]. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɚɥɝɨɪɢɬɦɚ 
ɭɩɪɚɜɥɟɧɢɹ ɦɚɲɢɧɨɣ ɨɬɫɭɬɫɬɜɭɸɬ ɷɥɟɦɟɧɬɵ 
ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ. 
ɏɚɪɚɤɬɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ 
ɦɚɪɲɪɭɬɟ ɫ ɭɱɟɬɨɦ ɢɯ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɞɥɹ 
ɦɚɲɢɧɵ ȻɆɉ-3 ɢɥɥɸɫɬɪɢɪɭɟɬ ɬɚɛɥɢɰɚ 2. 
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Ɍɚɛɥɢɰɚ 3 – ɏɚɪɚɤɬɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɦɚɪɲɪɭɬɟ ɫ ɭɱɟɬɨɦ ɢɯ 
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ ɞɥɹ ȻɆɉ-3 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɟɩɹɬɫɬɜɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ, ɛɢɬ. ȼɫɟɝɨ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23  

əɦɚ - 80 - - 9 2 3 - 11 - 1 - - - - - - - - - - - - 106 

Ȼɭɝɨɪ - 81 25 - - - - - - - - - - - - - - - - - - - - 106 

ɏɨɥɦ - - - - - - - - - - 5 - - - - 1 - - - - - - - 6 

ɉɨɜɨɪɨɬ - - - - - - 14 - 1 2  1 - - 2 - - - - - - - - 20 

ɍɱɚɫɬɨɤ 
ɪɚɡɝɨɧɚ 

- - - - 17 - - - - - 3 - - - - 1 1 - - - - - - 22 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɤɚɤ ɢ ɞɥɹ ɬɚɧɤɚ      
Ɍ-72-Ȼ3 ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 3 
ɨɰɟɧɢɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɪɚɛɨɬɵ 
ɜɨɞɢɬɟɥɹ. 

ɋɪɟɞɧɹɹ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɩɨɦɟɯɢ ɜ ɝɪɭɩɩɟ: 
1. əɦɚ                                                                                                                                                             

 

2. Ȼɭɝɨɪ                                                              
 

3. ɏɨɥɦ                                                           
 

4. ɉɨɜɨɪɨɬ                                                                                                                       
 

5. ɍɱɚɫɬɨɤ ɪɚɡɝɨɧɚ                                                                                                      
 

ȼɟɪɨɹɬɧɨɫɬɶ ɜɫɬɪɟɱɢ ɩɨɦɟɯɢ:                                                                                        
 

ɋɪɟɞɧɹɹ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɩɨɦɟɯɢ: 
                                                                            

 

ɉɥɨɬɧɨɫɬɶ ɩɨɬɨɤɚ ɩɨɫɬɭɩɚɟɦɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜɨɞɢɬɟɥɸ ɪɚɜɧɚ: 

                           ɞɜ ɟɞ                             ɞɜ ɟɞ                             ɞɜ ɟɞ                             ɞɜ ɟɞ                             ɞɜ ɟɞ                             ɞɜ ɟɞ  
 
ɉɨ ɞɚɧɧɨɦɭ ɦɚɪɲɪɭɬɭ ɝɭɫɟɧɢɱɧɚɹ 

ɦɚɲɢɧɚ ȻɆɉ-3 ɦɨɠɟɬ ɞɜɢɝɚɬɶɫɹ ɫɨ 
ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ Vɫɪ ɧɟ ɛɨɥɟɟ 10 ɦ/ɫ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɜɨɞɢɬɟɥɸ ɭɩɪɚɜɥɹɬɶ ɡɚɤɨɧɨɦ 
ɞɜɢɠɟɧɢɹ ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ ɛɟɡ ɩɪɨɩɭɫɤɚ 
ɢɧɮɨɪɦɚɰɢɢ ɢ ɫɨɜɟɪɲɟɧɢɹ ɨɲɢɛɨɱɧɵɯ 
ɞɟɣɫɬɜɢɣ [5]. 

ȼɵɜɨɞɵ 
1. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ 

ɨɰɟɧɢɬɶ ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ ɦɚɪɲɪɭɬɚ 
ɞɜɢɠɟɧɢɹ. 

2. ȼ ɡɚɞɚɧɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ 
ɬɚɧɤ Ɍ-72-Ȼ3 ɦɨɠɟɬ ɞɜɢɝɚɬɶɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 
9 ɦ/ɫ. ɗɬɚ ɫɤɨɪɨɫɬɶ ɨɩɪɟɞɟɥɟɧɚ ɛɟɡ ɭɱɟɬɚ 
ɞɪɭɝɢɯ ɨɝɪɚɧɢɱɟɧɢɣ. 

3. ȼɥɢɹɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɫɪɟɞɧɸɸ 
ɫɤɨɪɨɫɬɶ ɦɚɲɢɧɵ ɞɟɦɨɧɫɬɪɢɪɭɟɬ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɜɨɞɢɬɟɥɹ ȻɆɉ-3. ȼɟɥɢɱɢɧɚ 
ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ10 ɦ/ɫ. 

 
Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 

 
1. ɑɟɥɨɜɟɤ ɤɚɤ ɡɜɟɧɨ ɫɥɟɞɹɳɟɣ ɫɢɫɬɟɦɵ  / 
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ESTIMATION TECHNIQUE OF INFORMATION 
CONTENT OF THE TRAFFIC ROUTE 

 

V.V. VКsТХ’ОЯ, M.Yu. Manzin 
 

Abstract. The article develops the estimation 
technique of informative content of an isolated 
irregularity and a track section as a whole. This 
method allows predicting the value of the average 
speed that provides the driver's ability to process and 
realize the information on ambient traffic conditions. 
The authors reveal the impact of the motor field 
vehicle design on the information received by the 
driver in the course of the structure of the motion law. 
The article can be useful to researchers, engineers 
and technicians in handling trial of the vehicles, 
dealing with practical aspects of tests and evaluation 
of ergonomic features of the vehicles such as usability 
of the driver's compartment. 

 

Keywords: a motor field, information density, a 
track section, information content of the irregularity, 
jamming encounter probability. 
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Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɦɟɬɨɞ ɩɨɜɵɲɟɧɢɹ ɨɛɳɟɣ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɟɝɭɥɢɪɭɟɦɵɯ ɩɟɪɟɤɪɟɫɬɤɨɜ ɡɚ ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ 
ɤɨɪɨɬɤɢɯ ɩɨɥɨɫ ɞɥɹ ɩɨɜɨɪɨɬɨɜ ɧɚ ɫɜɟɬɨɮɨɪɧɵɯ ɨɛɴɟɤɬɚɯ ɜ ɝɨɪɨɞɚɯ Ɋɨɫɫɢɢ. 
ɉɪɢɜɨɞɢɬɫɹ ɩɪɢɦɟɪ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɮɮɟɤɬɚ «ɛɭɬɵɥɨɱɧɨɝɨ ɝɨɪɥɵɲɤɚ» ɧɚ 
ɪɟɝɭɥɢɪɭɟɦɨɦ ɩɟɪɟɤɪɟɫɬɤɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟ ɤɨɪɪɟɤɬɧɨ ɩɨɞɨɛɪɚɧɧɵɯ ɤɨɪɨɬɤɢɯ 
ɩɨɥɨɫ ɞɥɹ ɩɨɜɨɪɨɬɨɜ. ɉɨɤɚɡɚɧɚ ɜɚɠɧɨɫɬɶ ɨɰɟɧɤɢ ɞɥɢɧɵ ɨɱɟɪɟɞɢ ɚɜɬɨɦɨɛɢɥɟɣ 
ɩɟɪɟɞ ɫɜɟɬɨɮɨɪɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. Ɍɚɤɠɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ 
ɫɨɜɪɟɦɟɧɧɵɟ ɩɨɞɯɨɞɵ ɤ ɨɰɟɧɤɟ ɞɥɢɧɵ ɨɱɟɪɟɞɢ. 
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