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Аɧɧɨɬаɰиɹ. ɂɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɭɸɳɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚɯ ɧɚ ɢɯ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɜ ɠɢɞɤɢɯ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ. ɉɪɨɢɡɜɟɞёɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ 
ɚɧɚɥɢɡ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢɡ ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɜ ɪɚɡɥɢɱɧɨɝɨ ɝɪɚɧɭ-
ɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɢɬɭɦɚ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣ-
ɫɬɜɢɹ ɠɢɞɤɢɯ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ. 
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ɧɿɫɬɶ, ɹɤɿ ɩɪɚɰɸɸɬɶ ɭ ɪɿɞɤɢɯ ɚɝɪɟɫɢɜɧɢɯ ɫɟɪɟɞɨɜɢɳɚɯ. ɉɪɨɜɟɞɟɧɨ ɬɟɨɪɟɬɢɱɧɢɣ ɚɧɚɥɿɡ ɛɟɡɩɟɤɢ 
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Abstract. The influence of structural components in asphalt concretes on their durability, which work 

in the liquid aggressive environment is studied. The theoretical analysis of the safety of automobile 

roads pavement made of asphalt concretes of various granulometric composition with different con-

tent of bitumen, working in conditions of liquid aggressive environment influence is carried out. 
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ȼɜɟɞɟɧɢɟ 
 

Ɉɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɩɪɢɱɢɧ ɛɵɫɬɪɨɝɨ ɪɚɡɪɭ-
ɲɟɧɢɹ  ɩɨɤɪɵɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɟɬɨɧɨɜ ɧɚ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɜɹɠɭɳɢɯ ɹɜɥɹɟɬɫɹ ɫɨɜɦɟɫɬɧɨɟ ɞɟɣɫɬɜɢɟ ɦɟ-
ɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɢ ɠɢɞɤɢɯ ɚɝɪɟɫɫɢɜɧɵɯ 

ɫɪɟɞ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɛɨɥɟɟ 77 % 
ɩɨɤɪɵɬɢɹ ɜɫɟɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɍɤɪɚɢ-
ɧɵ [1]. ɋɩɟɰɢɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɨ-
ɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɞɧɨɜɪɟɦɟɧ-
ɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɢ 
ɠɢɞɤɢɯ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ, ɭɫɢɥɟɧɧɵɟ ɤɥɢɦɚ-
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ɬɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɫɤɚ-
ɡɵɜɚɸɬɫɹ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɷɬɢɯ ɩɨɤɪɵɬɢɣ, 
ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞёɬ ɤ ɩɨɜɵɲɟɧɢɸ ɤɨ-
ɥɢɱɟɫɬɜɚ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟ-
ɫɬɜɢɣ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 
ȼ ȾɋɌɍ Ȼ ȼ.2.7-119:2011 [2] ɢ ɩɪɟɞɵɞɭɳɢɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ [3, 4] ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɜɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɨɰɟɧɢɜɚ-
ɟɬɫɹ ɫɬɟɩɟɧɶɸ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɩɨɤɚ-
ɡɚɬɟɥɟɣ ɩɨɫɥɟ ɜɵɞɟɪɠɢɜɚɧɢɹ ɨɛɪɚɡɰɨɜ  
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɜ ɜɨɞɟ ɜ ɬɟɱɟɧɢɟ ɨɩɪɟɞɟɥёɧ-
ɧɨɝɨ ɜɪɟɦɟɧɢ. ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɷɬɢɦ ɞɨ ɧɚɫɬɨ-
ɹɳɟɝɨ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɸɬ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɩɪɨɬɢɜ ɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ 
ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ [5–9]. 

 
Ʉɪɢɬɟɪɢɣ ɨɰɟɧɤɢ ɜɨɞɨɭɫɬɨɣɱɢɜɨɫɬɢ ɚɫɮɚɥɶ-
ɬɨɛɟɬɨɧɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɨɧɢɠɟɧɢɢ ɩɨɤɚɡɚɬɟ-
ɥɹ ɟɝɨ ɩɪɨɱɧɨɫɬɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɨɞɵ, ɧɨ 
ɪɚɡɪɭɲɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɜɨɞɵ ɢ ɧɚɝɪɭɠɟɧɢɟ 
ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɠɚɬɢɟ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɩɪɨɢɫ-
ɯɨɞɢɬ ɫɬɚɞɢɣɧɨ. ȼɪɟɦɹ ɧɚɩɪɹɠёɧɧɨɝɨ ɫɨɫɬɨ-
ɹɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɨɛɪɚɡɰɚ ɩɪɢ ɩɪɨɜɟ-
ɞɟɧɢɢ ɷɬɨɝɨ ɢɫɩɵɬɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɨ ɡɚɞɚɧ-
ɧɨɣ ɫɤɨɪɨɫɬɶɸ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɩɪɨɱɧɨɫɬɶɸ 
ɦɚɬɟɪɢɚɥɚ, – ɨɧɨ ɨɛɵɱɧɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 3 ɦɢ-
ɧɭɬ. Ⱦɚɠɟ ɟɫɥɢ ɛɵ ɷɬɢ ɢɫɩɵɬɚɧɢɹ ɩɪɨɢɡɜɨɞɢ-
ɥɢɫɶ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɞɟɣɫɬɜɢɢ ɧɚɝɪɭɡɤɢ ɢ 
ɜɨɞɵ, ɡɚ ɬɚɤɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɨɬɤɢɣ ɩɪɨ-
ɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɫɨɜɦɟɫɬɧɨɫɬɶ ɞɜɭɯ ɜɨɡɞɟɣ-
ɫɬɜɢɣ ɦɨɝɥɚ ɛɵ ɧɟ ɨɛɧɚɪɭɠɢɬɶɫɹ. ȼ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɪɟɦɹ ɜɨɡɞɟɣɫɬɜɢɹ ɫɪɟɞ 
ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɞɥɢɬɟɥɶɧɵɦ. ɉɨɷɬɨ-
ɦɭ ɨɩɪɟɞɟɥɟɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɞɨɥɠɧɨ ɩɪɟɞ-
ɩɨɥɚɝɚɬɶ ɡɧɚɱɢɬɟɥɶɧɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ ɞɟɣ-
ɫɬɜɢɹ ɫɪɟɞɵ ɧɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧ ɩɪɢ ɞɟɣɫɬɜɢɢ 
ɧɚɝɪɭɡɤɢ. ɉɪɢ ɨɱɟɧɶ ɦɚɥɵɯ ɧɚɝɪɭɡɤɚɯ ɜɪɟɦɹ 
ɞɟɣɫɬɜɢɹ ɫɪɟɞɵ ɧɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧ ɨɱɟɧɶ ɜɟ-
ɥɢɤɨ ɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɭɳɟɫɬɜɟɧɧɨɣ ɪɚɡ-
ɧɢɰɟ ɜɨ ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟ-
ɬɨɧɚ, ɢɫɩɵɬɚɧɧɨɝɨ ɧɚ ɜɨɡɞɭɯɟ ɢ ɜ ɪɚɡɥɢɱɧɵɯ 
ɩɨ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɠɢɞɤɢɯ ɫɪɟɞɚɯ. Ʉɪɨɦɟ ɷɬɨ-
ɝɨ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɜɪɟɦɟɧɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧ-
ɧɵɯ ɩɨɤɪɵɬɢɣ ɢɝɪɚɟɬ ɫɨɞɟɪɠɚɧɢɟ ɛɢɬɭɦɚ ɢ 
ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɚɫɮɚɥɶɬɨɛɟɬɨɧ-
ɧɵɯ ɫɦɟɫɟɣ.  
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 
ɉɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɞɨɥ-
ɝɨɜɟɱɧɨɫɬɢ (ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ) ɚɫɮɚɥɶ-
ɬɨɛɟɬɨɧɚ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ (21 ɋ) ɢ ɧɚɩɪɹɠɟɧɢɹɯ: 0,50; 

0,75; 1,00; 1,51; 2,01 ɢ 2,51 Ɇɉɚ. ɇɚ ɪɢɫ. 1 
ɩɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭ-
ɲɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɜɹɠɭ-
ɳɟɝɨ 4,0 %; 4,5 %; 5,0 %. ȼ ɢɫɩɵɬɚɧɢɹɯ  
ɢɫɩɨɥɶɡɨɜɚɧ 0,05 % ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɉȺȼ 
Ɉɉ-10. ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɥɢɧɟɣ-
ɧɵ ɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɞ ɧɟɛɨɥɶɲɢɦ ɭɝɥɨɦ 
ɞɪɭɝ ɤ ɞɪɭɝɭ. ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ 
ɜɹɠɭɳɟɝɨ ɜ ɚɫɮɚɥɶɬɨɛɟɬɨɧɟ ɭɝɨɥ ɧɚɤɥɨɧɚ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɤ ɨɫɢ ɧɚɩɪɹɠɟɧɢɣ ɧɟɡɧɚɱɢ-
ɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ. ɋ ɩɨɜɵɲɟɧɢɟɦ ɫɨɞɟɪ-
ɠɚɧɢɹ ɛɢɬɭɦɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨ-
ɧɨɜ ɜɨ ɜɫɟɯ ɫɪɟɞɚɯ ɪɚɫɬёɬ. Ɇɚɤɫɢɦɚɥɶɧɨɣ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɨɬɜɟɱɚɸɬ ɢɫɩɵɬɚɧɢɹ ɧɚ ɜɨɡ-
ɞɭɯɟ, ɦɢɧɢɦɚɥɶɧɨɣ – ɢɫɩɵɬɚɧɢɹ ɜ ɜɨɞɧɨɦ 
ɪɚɫɬɜɨɪɟ ɉȺȼ Ɉɉ-10 ɞɥɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɫ 
ɧɚɢɦɟɧɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɢɬɭɦɚ (4,0 %). 
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Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɬɢɩɚ «Ȼ» ɫ ɪɚɡɧɵɦ ɫɨ-
ɞɟɪɠɚɧɢɟɦ ɛɢɬɭɦɚ ȻɇȾ 40/60, ɢɫɩɵɬɚɧ-

ɧɨɝɨ ɜ 0,05 % ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɉȺȼ 

Ɉɉ-10 (;;) ɨɬ ɧɚɩɪɹɠɟɧɢɹ:  – ɜ 
ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ ɫ 5,0 % ɜɹɠɭɳɟɝɨ;  – 

ɫ 5,0 % ɜɹɠɭɳɟɝɨ;  – ɫ 4,5 % ɜɹɠɭɳɟ-
ɝɨ;  – ɫ 4,0 % ɜɹɠɭɳɟɝɨ 

 

Ʉɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɟ-
ɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɢ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ ɧɚ 
ɩɨɤɪɵɬɢɟ ɫɥɭɠɢɥ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨ-
ɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɜ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ 

(Кɚ.ɫ.), ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɥɫɹ ɢɡ ɨɬɧɨɲɟɧɢɹ (1) 

ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɜ ɫɪɟɞɟ (tɚɫ) ɤɨ ɜɪɟ-
ɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɧɚ ɜɨɡɞɭɯɟ (tɜ) 
 

ɚ.ɫ
ɚ.ɫ

ɜ

tК
t

 .   (1) 

 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɚ ɜ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ ɫɧɢɠɚɟɬ-
ɫɹ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɜ ɧёɦ ɫɨɞɟɪɠɚɧɢɹ ɜɹɠɭ-

ɳɟɝɨ (ɪɢɫ. 2 ɢ 3). ɗɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɢɫɩɵɬɚ-
ɧɢɣ ɜɨ ɜɫɟɯ ɫɪɟɞɚɯ. ɇɚɢɛɨɥɶɲɟɟ ɫɧɢɠɟɧɢɟ 
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Кɚ.ɫ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɨɛɥɚɫɬɢ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ 
ɫɨɞɟɪɠɚɧɢɹ ɛɢɬɭɦɚ ɜ ɤɢɫɥɨɬɧɵɯ ɫɪɟɞɚɯ. Кɚ.ɫ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ, ɢɫɩɵɬɭɟɦɨɝɨ ɩɪɢ 1 Ɇɉɚ ɜ 
ɪɚɫɬɜɨɪɟ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ, ɩɨɱɬɢ ɜɞɜɨɟ ɦɟɧɶ-
ɲɟ, ɱɟɦ ɜ ɜɨɞɟ (ɪɢɫ. 2). ɋɬɟɩɟɧɶ ɚɤɬɢɜɧɨɫɬɢ 

ɫɪɟɞ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɚɫɮɚɥɶɬɨɛɟɬɨɧɭ ɫ ɪɚɡ-
ɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɢɬɭɦɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɣ, 

ɤɨɬɨɪɚɹ ɨɛɧɚɪɭɠɟɧɚ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɰɟɩɥɟɧɢɹ 
ɛɢɬɭɦɚ ɫ ɪɚɡɧɵɦɢ ɩɨɞɥɨɠɤɚɦɢ. 
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Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɬɨɣɱɢ-

ɜɨɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɬɢɩɚ «Ȼ» ɜ ɚɝɪɟɫ-
ɫɢɜɧɵɯ ɫɪɟɞɚɯ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 1,00 Ɇɉɚ 
ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧёɦ ɛɢɬɭɦɚ ɦɚɪɤɢ ȻɇȾ 

40/60, ɢɫɩɵɬɚɧɧɨɝɨ:  – ɜ ɞɢɫɬɢɥɥɢɪɨ-
ɜɚɧɧɨɣ ɜɨɞɟ;  – ɜ 5 % ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ 
NaCl;  – ɜ 2 % ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ HCl;  – ɜ 2 % ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ H2SO4;  – ɜ 
0,05 % ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɉȺȼ Ɉɉ-10 
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Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɬɨɣɱɢ-

ɜɨɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɬɢɩɚ «Ȼ» ɜ ɚɝɪɟɫ-
ɫɢɜɧɵɯ ɫɪɟɞɚɯ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 2,51 Ɇɉɚ 
ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧёɦ ɛɢɬɭɦɚ ɦɚɪɤɢ ȻɇȾ 

40/60, ɢɫɩɵɬɚɧɧɨɝɨ:  – ɜ ɞɢɫɬɢɥɥɢɪɨ-
ɜɚɧɧɨɣ ɜɨɞɟ;  – ɜ 5 % ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ 
NaCl;  – ɜ 2 % ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ HCl;   – ɜ 2 % ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ H2SO4;  – ɜ 
0,05 % ɜɨɞɧɨɦ ɪɚɫɬɜɨɪɟ ɉȺȼ Ɉɉ-10 

Ɍɚɤɨɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɚɞɟɧɢɟ ɚɝɪɟɫɫɢɜɧɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɩɪɢ ɫɧɢɠɟɧɢɢ 

ɜ ɧɟɦ ɫɨɞɟɪɠɚɧɢɹ ɜɹɠɭɳɟɝɨ ɫ 5,0 % ɞɨ 4,0 % 

ɦɨɠɟɬ ɨɛɴɹɫɧɹɬɶɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ 
ɦɢɧɟɪɚɥɶɧɵɯ ɡёɪɟɧ, ɧɟ ɩɨɥɧɨɫɬɶɸ ɩɨɤɪɵɬɵɯ 
ɛɢɬɭɦɧɨɣ ɩɥёɧɤɨɣ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɩɪɨɧɢɤɧɨ-
ɜɟɧɢɟ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɦɢɧɟ-
ɪɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɇɚ ɮɨɧɟ ɜɥɢɹɧɢɹ ɩɪɢɧɹ-
ɬɵɯ ɤ ɢɫɩɵɬɚɧɢɸ ɠɢɞɤɢɯ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ 

ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɚɫɮɚɥɶɬɨ-
ɛɟɬɨɧɚ ɜ ɷɬɢɯ ɫɪɟɞɚɯ ɞɟɣɫɬɜɢɟ ɞɢɫɬɢɥɥɢɪɨ-
ɜɚɧɧɨɣ ɜɨɞɵ ɧɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧ ɹɜɥɹɟɬɫɹ 
ɧɚɢɦɟɧɟɟ ɚɝɪɟɫɫɢɜɧɵɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɥɢ-

ɱɢɧɚ ɫɧɢɠɟɧɢɹ ɡɧɚɱɟɧɢɹ Кɚ.ɫ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ, 
ɢɫɩɵɬɚɧɧɨɝɨ ɜ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ ɩɪɢ 

ɫɧɢɠɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɛɢɬɭɦɚ ɫ 5,0 % ɞɨ  
4,0 %, ɫɨɫɬɚɜɢɥɚ 1,13 ɪɚɡɚ, ɚ ɜ 2 % ɪɚɫɬɜɨɪɟ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ – 1,64 ɪɚɡɚ. 
 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 
ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɩɚ, ɜɵɩɨɥɧɟɧɵ ɢɫ-
ɩɵɬɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɜ ɬɢɩɨɜ «Ⱥ», «Ȼ», 

«ȼ» ɢ «Ƚ» ɫ ɨɩɬɢɦɚɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɢ-

ɬɭɦɚ ɜ ɤɚɠɞɨɣ ɫɦɟɫɢ (ɪɢɫ. 4 ɢ 5). 

 

 
 

Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɜ ɬɢɩɨɜ «Ⱥ» () ɢ «Ȼ» 

() ɧɚ ɛɢɬɭɦɟ ɦɚɪɤɢ ȻɇȾ 200/300, ɢɫ-
ɩɵɬɚɧɧɵɯ ɩɪɢ ɢɡɝɢɛɚɸɳɟɦ ɧɚɩɪɹɠɟɧɢɢ 

0,25 Ɇɉɚ ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɚɯ ɩɪɢ ɬɟɦ-

ɩɟɪɚɬɭɪɟ 21 ɋ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɳɟɛɧɹ ɜ 
ɧɢɯ 

 

ɏɚɪɚɤɬɟɪ ɫɧɢɠɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɚɫɮɚɥɶɬɨ-
ɛɟɬɨɧɨɜ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɢɯ 
ɳɟɛɧɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɜɫɟɯ ɩɪɢɧɹɬɵɯ ɫɪɟɞ, 

ɩɪɢɜɟɞɟɧɧɵɯ ɧɚ ɪɢɫ. 4 ɢ 5, ɩɨɞɬɜɟɪɠɞɚɟɬ ɡɚ-
ɤɨɧɨɦɟɪɧɨɫɬɶ, ɩɪɢ ɤɨɬɨɪɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɦɟɧɶɲɟ ɜ 
ɧёɦ ɫɨɞɟɪɠɚɧɢɟ ɳɟɛɧɹ ɢ ɦɟɧɶɲɟ ɚɝɪɟɫɫɢɜ-
ɧɨɫɬɶ ɫɪɟɞɵ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɟё ɩɪɨɧɢɤɚɸɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɶɸ. ɉɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɨɥɝɨɜɟɱɧɨ-
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ɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɬɢɩɚ «Ƚ», ɢɫɩɵɬɚɧɧɨɝɨ 
ɧɚ ɜɨɡɞɭɯɟ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 0,75 Ɇɉɚ, ɞɨɥɝɨ-
ɜɟɱɧɨɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɬɢɩɚ «ȼ» ɭɦɟɧɶɲɢ-

ɥɚɫɶ ɜ 1,8 ɪɚɡɚ, ɬɢɩɚ «Ȼ» – ɜ 3,4 ɪɚɡɚ. ɉɨɪɹɞɨɤ 
ɚɤɬɢɜɧɨɫɬɢ ɫɪɟɞ ɨɫɬɚёɬɫɹ ɬɚɤɢɦ ɠɟ, ɤɚɤ ɢ ɜ 
ɫɥɭɱɚɟ ɫɰɟɩɥɟɧɢɹ ɛɢɬɭɦɚ ɫ ɦɢɧɟɪɚɥɶɧɨɣ 

ɩɨɞɥɨɠɤɨɣ. 
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Ɋɢɫ. 5. ȼɪɟɦɹ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨ-
ɧɨɜ ɬɢɩɨɜ «Ȼ» (), «ȼ» () ɢ «Ƚ» () ɫ 
ɨɩɬɢɦɚɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɢɬɭɦɚ ɦɚɪ-
ɤɢ ȻɇȾ 40/60 ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɚɯ. Ⱦɟɣ-

ɫɬɜɭɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ – 0,75 Ɇɉɚ. Ɍɟɦ-

ɩɟɪɚɬɭɪɚ 21 ɋ 

 

ȼɵɜɨɞɵ 

 

Ʉɚɤ ɩɨɤɚɡɚɥɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɤɪɵɬɢɹ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ 
ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɬɢɜɨɞɟɣɫɬɜɨɜɚɬɶ ɫɨɜɦɟɫɬɧɨ-
ɦɭ ɜɥɢɹɧɢɸ ɠɢɞɤɢɯ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ ɢ ɦɟ-
ɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɨɜ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ ɛɨɥɟɟ  
77 % ɩɨɤɪɵɬɢɹ ɜɫɟɯ ɞɨɪɨɝ ɍɤɪɚɢɧɵ. Ⱦɨɥɝɨ-
ɜɟɱɧɨɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɩɨɤɪɵɬɢɣ ɜ 
ɭɫɥɨɜɢɹɯ ɫɨɜɦɟɫɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɠɢɞɤɢɯ 
ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ 
ɦɚɤɫɢɦɚɥɶɧɚ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɫɨɞɟɪɠɚɧɢɢ 

ɛɢɬɭɦɚ ɢ ɦɢɧɢɦɚɥɶɧɨ-ɧɨɪɦɚɬɢɜɧɨɦ ɫɨɞɟɪ-
ɠɚɧɢɢ ɳɟɛɧɹ ɞɥɹ ɤɚɠɞɨɝɨ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟ-
ɫɤɨɝɨ ɬɢɩɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ. 
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