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Abstract. The analysis of the resource testing facilities and methods of automobile brake cylinders in 

terms of ABS working process adequacy is carried out. A testing stand construction and a method of 

carrying out the resource testing of hydraulic drive elements of the automobile automated braking sys-

tem is offered. 
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ȼɜɟɞɟɧɢɟ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɚɤ-
ɬɢɜɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚ ɚɜɬɨɦɨɛɢɥɹɯ ɲɢɪɨ-
ɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɫɬɟɦɵ, ɚɜɬɨɦɚɬɢɡɢɪɭɸ-

ɳɢɟ ɩɪɨɰɟɫɫ ɬɨɪɦɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɞɥɹ 
ɫɜɨɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɚɞɟɣɫɬɜɭɸɬ ɷɥɟ-

ɦɟɧɬɵ ɚɧɬɢɛɥɨɤɢɪɨɜɨɱɧɨɣ ɫɢɫɬɟɦɵ (ȺȻɋ). 

Ɉɞɧɚɤɨ, ɢɡɦɟɧɟɧɢɟ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ɡɚɬɨɪ-
ɦɚɠɢɜɚɧɢɹ ɤɨɥɟɫ ɧɟ ɦɨɠɟɬ ɧɟ ɨɬɪɚɡɢɬɶɫɹ ɧɚ 
ɪɟɫɭɪɫɟ ɛɚɡɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɬɪɚɞɢɰɢɨɧɧɨɣ 

ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɡɚɱɚɫɬɭɸ ɛɟɡ 
ɞɨɥɠɧɨɝɨ ɚɧɚɥɢɡɚ ɨɫɧɚɳɚɟɬɫɹ ɤɨɦɩɨɧɟɧɬɚɦɢ 

ȺȻɋ. 
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Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɞɚɧɧɨɦ ɧɚ-
ɩɪɚɜɥɟɧɢɢ, ɫɤɪɵɜɚɸɬɫɹ ɮɢɪɦɚɦɢ-ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɹɦɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɬɨɪɦɨɡɧɵɯ 
ɫɢɫɬɟɦ, ɩɨɫɤɨɥɶɤɭ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɩɭɛɥɢɤɚ-
ɰɢɢ ɫɬɚɜɹɬ ɩɨɞ ɫɨɦɧɟɧɢɟ ɪɚɡɪɟɤɥɚɦɢɪɨɜɚɧ-

ɧɵɣ ɚɛɫɨɥɸɬɧɵɣ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ 
ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɫɢɫɬɟɦ. Ⱥɧɚɥɢɡ ɢɧɮɨɪɦɚ-
ɰɢɢ ɢɡ ɪɚɡɥɢɱɧɵɯ (ɜ ɬ.ɱ. ɧɟɨɮɢɰɢɚɥɶɧɵɯ) [2] 

ɢɫɬɨɱɧɢɤɨɜ ɩɨɡɜɨɥɹɟɬ ɥɢɲɶ ɮɪɚɝɦɟɧɬɚɪɧɨ 

ɜɵɹɜɢɬɶ ɤɚɪɬɢɧɭ ɪɟɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɞɟɥ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɯɚɪɚɤɬɟ-
ɪɚ ɢ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ȺȻɋ 

ɧɚ ɪɟɫɭɪɫ ɬɪɚɞɢɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɬɨɪɦɨɡ-
ɧɨɝɨ ɩɪɢɜɨɞɚ ɚɜɬɨɦɨɛɢɥɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɧɚɢ-

ɛɨɥɟɟ ɫɥɨɠɧɨɝɨ ɷɥɟɦɟɧɬɚ – ɝɥɚɜɧɨɝɨ ɬɨɪɦɨɡ-
ɧɨɝɨ ɰɢɥɢɧɞɪɚ (ȽɌɐ). Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɨɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɹɜ-
ɥɹɸɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɪɟɞɫɬɜ ɪɟɫɭɪɫɧɵɯ ɢɫɩɵ-

ɬɚɧɢɣ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɨɪɦɨɡɧɨ-
ɝɨ ɩɪɢɜɨɞɚ ɚɜɬɨɦɨɛɢɥɹ ɫ ȺȻɋ ɜ ɭɫɥɨɜɢɹɯ, 
ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɵɯ ɤ ɪɟɚɥɶɧɵɦ, ɚ 
ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɢɹ ɭɤɚ-
ɡɚɧɧɵɯ ɢɫɩɵɬɚɧɢɣ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬ-
ɫɹ ɩɪɢ ɩɨɞɞɟɪɠɤɟ Ƚɪɚɧɬɚ ɉɪɟɡɢɞɟɧɬɚ ɊɎ      
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ɋɪɟɞɫɬɜɚ ɢ ɦɟɬɨɞɵ ɪɟɫɭɪɫɧɵɯ ɢɫɩɵɬɚɧɢɣ 

 

Ɉɫɧɨɜɧɵɦɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɫɥɨɠɧɵɦɢ ɷɥɟ-
ɦɟɧɬɚɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɨɪɦɨɡɧɨɝɨ ɩɪɢɜɨ-
ɞɚ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɣ ɢ ɪɚɛɨɱɢɟ (ɊɌɐ) ɬɨɪ-
ɦɨɡɧɵɟ ɰɢɥɢɧɞɪɵ. Ƚɥɚɜɧɵɣ ɬɨɪɦɨɡɧɨɣ 

ɰɢɥɢɧɞɪ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɦɨɞɟɥɟɣ ɚɜɬɨɦɨ-
ɛɢɥɟɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɩɨɞɤɚɩɨɬɧɨɦ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ, ɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɟɢɦɭɳɟ-
ɫɬɜɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɧɚɝɪɟɜɚɟ-
ɦɨɝɨ ɨɬ ɪɚɛɨɬɚɸɳɟɝɨ ɞɜɢɝɚɬɟɥɹ. ȼ ɫɜɨɸ ɨɱɟ-
ɪɟɞɶ, ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɬɨɪɦɨɡɧɵɯ 
ɰɢɥɢɧɞɪɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ, 
ɢɡɦɟɧɹɸɳɢɯɫɹ ɜ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɢɯ ɩɪɟɞɟ-
ɥɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɫɥɟɞɫɬɜɢɟ ɫɩɟɰɢɮɢɤɢ ɫɜɨ-
ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɨɧɢ ɩɨɞɜɟɪɠɟɧɵ ɜɨɡɞɟɣ-

ɫɬɜɢɸ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɡɚɝɪɹɡɧɟɧɢɣ. 

 

ȿɳɟ ɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ 

ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ ɫɨɡɞɚɸɬɫɹ ɩɪɢ ɧɚɥɢ-

ɱɢɢ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ɚɧɬɢɛɥɨɤɢɪɨɜɨɱɧɨɣ ɫɢɫ-
ɬɟɦɵ. Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɢɡɜɟɫɬɧɵɯ ȺȻɋ 

ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɬɢɩɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɡɧɢɤɧɨ-

ɜɟɧɢɸ ɧɨɜɨɝɨ ɪɟɠɢɦɚ ɧɚɝɪɭɠɟɧɢɹ ɬɨɪɦɨɡ-
ɧɵɯ ɰɢɥɢɧɞɪɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɭɫɢɥɢɟ, ɜɨɡɞɟɣ-

ɫɬɜɭɸɳɟɟ ɧɚ ɢɯ ɩɨɪɲɧɢ, ɢɡɦɟɧɹɟɬɫɹ 
ɰɢɤɥɢɱɟɫɤɢ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɣ ɱɚɫɬɨ-
ɬɨɣ (ɜ ɨɬɞɟɥɶɧɵɯ ɦɨɞɟɥɹɯ ȺȻɋ ɞɨ 25 Ƚɰ), ɧɨ 

ɧɟɛɨɥɶɲɨɣ ɚɦɩɥɢɬɭɞɨɣ [1, 2]. Ɍɚɤɨɣ ɪɟɠɢɦ 

ɪɚɛɨɬɵ ɧɟɢɡɛɟɠɧɨ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 
ɫɧɢɠɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɛɟɡ-
ɨɬɤɚɡɧɨɫɬɢ ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ, ɜ ɬɨɣ ɢɥɢ 

ɢɧɨɣ ɫɬɟɩɟɧɢ.  

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧ-

ɬɨɦ, ɤɨɬɨɪɨɦɭ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɚ-
ɪɚɦɟɬɪɵ ɪɟɫɭɪɫɚ ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ ɜ 
Ɋɨɫɫɢɢ, ɹɜɥɹɟɬɫɹ ȽɈɋɌ Ɋ 52431-005 [3]. Ⱦɚɧ-

ɧɵɣ ɞɨɤɭɦɟɧɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜɢɞɵ ɢɫɩɵɬɚ-
ɧɢɣ ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ, ɦɟɬɨɞɢɤɭ ɢɯ ɩɪɨ-
ɜɟɞɟɧɢɹ, ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢɫɩɵɬɚɧɢɣ, 

ɧɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɰɢɥɢɧɞɪɚɦ, ɚ 
ɬɚɤɠɟ ɫɨɞɟɪɠɢɬ ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɫɯɟɦɵ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɪɚɡ-
ɥɢɱɧɵɯ ɬɢɩɨɜ. 
 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɨɛɵɣ ɢɧ-

ɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɫɩɵɬɚɧɢɹ ɬɨɪɦɨɡɧɵɯ 
ɰɢɥɢɧɞɪɨɜ ɩɪɢ ɰɢɤɥɢɱɟɫɤɢ ɢɡɦɟɧɹɸɳɟɣɫɹ 
ɧɚɝɪɭɡɤɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ȽɈɋɌ. ɉɪɨɜɟ-
ɞɟɧɧɵɟ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɬɪɟ-
ɛɨɜɚɧɢɹ ȽɈɋɌ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɫɥɨɜɢɹɦ ɪɚ-
ɛɨɬɵ ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ ɜ ɫɥɭɱɚɟ 
ɩɪɢɦɟɧɟɧɢɹ ɜɨɞɢɬɟɥɟɦ ɩɪɟɪɵɜɢɫɬɨɝɨ ɬɨɪ-
ɦɨɠɟɧɢɹ. Ɉɞɧɚɤɨ, ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɬɨɪɦɨɡɧɵɯ ɫɢɫɬɟɦ ɯɚ-
ɪɚɤɬɟɪɧɵ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɢɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚ-
ɪɚɦɟɬɪɨɜ, ɱɬɨ ɧɟɢɡɛɟɠɧɨ ɨɬɪɚɡɢɬɫɹ ɧɚ ɪɟɫɭɪ-
ɫɟ ɷɥɟɦɟɧɬɨɜ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɷɬɨ ɧɚ ɩɨɪɹɞɨɤ 
ɜɨɡɪɚɫɬɚɸɳɚɹ ɱɚɫɬɨɬɚ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɢɧɚɹ ɮɨɪɦɚ ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɜ-
ɥɟɧɢɹ ɨɬ ɜɪɟɦɟɧɢ ɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɢɧɵɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɦɟɧɬɨɜ ɜ ɫɢɫɬɟɦɟ «ɧɨɝɚ 
ɜɨɞɢɬɟɥɹ – ɬɨɪɦɨɡɧɚɹ ɩɟɞɚɥɶ». Ɍɚɤ, ɱɚɫɬɨɬɚ 
ɦɨɞɭɥɹɰɢɢ ɞɚɜɥɟɧɢɹ ɜ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ȺȻɋ ɧɚɯɨɞɢɬɫɹ ɧɚ 
ɭɪɨɜɧɟ 10–15 Ƚɰ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɪɟɝɥɚɦɟɧɬɢ-

ɪɭɟɦɵɟ ɧɨɪɦɚɬɢɜɚɦɢ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɢɡ-
ɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɪɟɫɭɪɫɧɵɯ ɢɫ-
ɩɵɬɚɧɢɣ ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ ɫɨɫɬɚɜɥɹɸɬ 
0,5–1 Ƚɰ. 

 

ɉɪɨɜɟɞɟɧɧɵɣ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɩɨɤɚɡɚɥ, ɱɬɨ 

ɢɦɟɸɳɢɟɫɹ ɫɪɟɞɫɬɜɚ ɢ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ 

ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɬɚɤ ɠɟ, 
ɤɚɤ ɢ ɫɪɟɞɫɬɜɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɧɨɪɦɚɬɢɜ-
ɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɧɟ ɭɱɢɬɵɜɚɸɬ ɫɩɟɰɢɮɢɤɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ȺȻɋ. ɉɨɷɬɨɦɭ ɜ ɪɚɦɤɚɯ 
ɩɪɨɜɨɞɢɦɨɝɨ ɧɚ ɤɚɮɟɞɪɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ 
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ɪɚɡɪɚɛɨɬɚɧ ɫɩɟɰɢɚɥɶɧɵɣ ɫɬɟɧɞ [4], ɩɨɡɜɨ-
ɥɹɸɳɢɣ ɞɨɫɬɢɱɶ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. 

 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɫɬɟɧɞɟ (ɪɢɫ. 1) ɧɟɨɛɯɨɞɢɦɚɹ 
ɱɚɫɬɨɬɚ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ 
ɫɢɫɬɟɦɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɦɨɞɭɥɹɬɨɪɨɦ ɞɚɜɥɟ-
ɧɢɹ 1 ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ. Ɍɚɤɚɹ ɤɨɧ-

ɫɬɪɭɤɰɢɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɢɦɟɧɹɟɦɨɝɨ ɧɚ  
ɚɜɬɨɦɨɛɢɥɹɯ ɦɨɞɭɥɹɬɨɪɚ ɫ ɷɥɟɤɬɪɨɧɧɵɦ 

ɭɩɪɚɜɥɟɧɢɟɦ, ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɞɥɢɬɟɥɶ-
ɧɵɟ ɢ ɧɟɩɪɟɪɵɜɧɵɟ ɢɫɩɵɬɚɧɢɹ. Ⱥɞɟɤɜɚɬ-
ɧɨɫɬɶ ɭɫɥɨɜɢɣ ɧɚɝɪɭɠɟɧɢɹ ɢɫɩɵɬɭɟɦɨɝɨ ɝɥɚ-
ɜɧɨɝɨ ɬɨɪɦɨɡɧɨɝɨ ɰɢɥɢɧɞɪɚ 2 ɧɚ ɫɬɟɧɞɟ 
ɪɟɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɟɫɩɟɱɢ-

ɜɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɭɩɪɭɝɨ-ɞɟɦɩɮɢɪɭɸɳɟɝɨ 
ɷɥɟɦɟɧɬɚ 3, ɢɦɢɬɢɪɭɸɳɟɝɨ ɭɞɟɪɠɚɧɢɟ ɜɨɞɢ-

ɬɟɥɟɦ ɩɟɞɚɥɢ ɬɨɪɦɨɡɚ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɤɨɧɬɪɨɥɹ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɩɪɢɜɨɞ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɬɨɪ-
ɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ ɜɦɨɧɬɢɪɨɜɚɧɵ ɞɚɬɱɢɤɢ 

ɞɚɜɥɟɧɢɹ 4, ɫɨɟɞɢɧɟɧɧɵɟ ɱɟɪɟɡ ɚɧɚɥɨɝɨ-
ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫ ɗȼɆ 5. ɂɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɧɚ ɫɬɟɧɞɟ ɛɨɥɶɲɢɧɫɬɜɚ ɫɬɚɧɞɚɪɬɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɨɛɢɥɹ 
ɩɨɡɜɨɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɡɢɬɶ ɭɫɥɨɜɢɹ 
ɢɫɩɵɬɚɧɢɣ ɤ ɪɟɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɫɭɪɫɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ 
ɫɨɡɞɚɧɧɨɦ ɫɬɟɧɞɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɩɟɰɢ-

ɚɥɶɧɚɹ ɦɟɬɨɞɢɤɚ. ȼ ɟɟ ɨɫɧɨɜɟ ɥɟɠɢɬ ɞɟɥɟɧɢɟ 
ɜɫɟɝɨ ɰɢɤɥɚ ɢɫɩɵɬɚɧɢɣ ɧɚ ɬɪɢ ɱɚɫɬɢ: ɩɨɞɝɨɬɨ-
ɜɢɬɟɥɶɧɭɸ, ɢɫɩɵɬɚɬɟɥɶɧɭɸ, ɡɚɤɥɸɱɢɬɟɥɶɧɭɸ. 

 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɩɪɨɜɟɞɟɧɢɸ ɪɟɫɭɪɫɧɵɯ 
ɢɫɩɵɬɚɧɢɣ ɝɥɚɜɧɵɣ ɢ ɪɚɛɨɱɢɟ ɬɨɪɦɨɡɧɵɟ 
ɰɢɥɢɧɞɪɵ ɩɨɞɜɟɪɝɚɸɬɫɹ ɩɨɥɧɨɣ ɪɚɡɛɨɪɤɟ. 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɚɪɚɦɟɬ-
ɪɨɜ ɷɥɟɦɟɧɬɨɜ ȽɌɐ ɢ ɊɌɐ ɢɯ ɧɨɪɦɚɬɢɜɧɵɦ 

ɡɧɚɱɟɧɢɹɦ. ɉɨɫɥɟ ɷɬɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɛɨ-
ɪɤɚ ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ, ɦɨɧɬɚɠ ɢɯ ɧɚ 
ɫɬɟɧɞ ɢ ɩɪɨɜɟɞɟɧɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɟɫɭɪɫ-
ɧɵɯ ɢɫɩɵɬɚɧɢɣ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ 
ɢɫɩɵɬɚɧɢɣ ɬɨɪɦɨɡɧɵɟ ɰɢɥɢɧɞɪɵ ɞɟɦɨɧɬɢ-

ɪɭɸɬɫɹ ɫɨ ɫɬɟɧɞɚ ɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɪɚɡɛɨɪɤɟ ɫ 
ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ɧɚɫɬɭɩɥɟɧɢɹ ɩɪɟ-
ɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɪɟɚɥɢɡɭɸɬɫɹ 
ɜɫɟ ɨɩɟɪɚɰɢɢ, ɤɚɤ ɢ ɧɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ 

ɷɬɚɩɟ, ɫɨɩɨɫɬɚɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ 

ɢ ɨɫɦɨɬɪɚ, ɩɪɨɜɟɞɟɧɧɵɯ ɞɨ ɢ ɩɨɫɥɟ  ɪɟɫɭɪɫ-
ɧɵɯ  ɢɫɩɵɬɚɧɢɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ 
ɞɚɧɧɵɯ  ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ 
ɪɚɛɨɱɟɝɨ ɩɪɨɰɟɫɫɚ ȺȻɋ ɧɚ ɪɟɫɭɪɫ ɬɨɪɦɨɡɧɵɯ 
ɰɢɥɢɧɞɪɨɜ ɫ ɜɵɞɟɥɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ, ɥɢɦɢɬɢ-

ɪɭɸɳɢɯ ɢɯ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 
 

 
 

Ɋɢɫ. 1. ɋɬɟɧɞ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɞɟɬɚɥɟɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɨɪɦɨɡɧɨɝɨ ɩɪɢɜɨɞɚ ɚɜɬɨɦɨɛɢɥɹ ɫ ȺȻɋ  
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ȼɵɜɨɞɵ 

 

ɂɦɟɸɳɚɹɫɹ ɧɨɪɦɚɬɢɜɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɪɟɝ-
ɥɚɦɟɧɬɢɪɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸ-

ɳɢɯ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɢɤ ɢɫɩɵɬɚɧɢɣ ɷɥɟɦɟɧɬɨɜ 
ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ, ɧɟ ɭɱɢɬɵɜɚɹ ɩɪɢ ɷɬɨɦ 

ɫɩɟɰɢɮɢɤɢ ɪɚɛɨɬɵ ȺȻɋ. 

 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɫɬɟɧɞ ɢ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɸɬ 
ɩɪɨɜɨɞɢɬɶ ɪɟɫɭɪɫɧɵɟ ɢɫɩɵɬɚɧɢɹ ɬɨɪɦɨɡɧɵɯ 

ɰɢɥɢɧɞɪɨɜ (ɜ ɱɚɫɬɧɨɫɬɢ, ȽɌɐ) ɚɜɬɨɦɨɛɢɥɹ, 
ɨɫɧɚɳɟɧɧɨɝɨ ɚɧɬɢɛɥɨɤɢɪɨɜɨɱɧɨɣ ɫɢɫɬɟɦɨɣ, 

ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɧɨɪɦɚɬɢɜɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ.  
 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɪɚɛɨɱɢɯ 
ɬɨɪɦɨɡɧɵɯ ɰɢɥɢɧɞɪɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 
ɫɨɤɪɚɳɟɧɢɢ ɢɯ ɪɟɫɭɪɫɚ ɧɚ 5–20 % ɩɪɢ ɭɫɬɚ-
ɧɨɜɤɟ ɧɚ ɚɜɬɨɦɨɛɢɥɶ ȺȻɋ. 
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