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Аɧɧɨɬаɰиɹ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɵɟ ɩɭɬɢ ɧɚɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɝɪɟ-
ɜɚ ɛɢɬɭɦɚ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. ɉɪɟɞɥɨɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ, ɫɜɹɡɵ-

ɜɚɸɳɚɹ ɬɟɦɩɟɪɚɬɭɪɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɝɪɟɜɚ ɛɢɬɭɦɨɜ, ɬɟɦɩɟɪɚɬɭɪɭ ɪɚɡɦɹɝɱɟɧɢɹ ɢ ɡɧɚɱɟ-
ɧɢɟ ɝɥɭɛɢɧɵ ɩɪɨɧɢɤɚɧɢɹ ɢɝɥɵ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 ɋ. 
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Аɧɨɬаɰіɹ. Ɋɨɡɝɥɹɧɭɬɨ ɦɨɠɥɢɜɿ ɲɥɹɯɢ ɩɪɢɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɧɚɝɪɿɜɭ ɛɿɬɭɦɭ 
ɩɪɢ ɩɪɢɝɨɬɭɜɚɧɧɿ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ. Зɚɩɪɨɩɨɧɨɜɚɧɨ ɡɚɥɟɠɧɿɫɬɶ, ɳɨ ɡɜ’ɹɡɭє ɬɟɦɩɟ-
ɪɚɬɭɪɭ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɧɚɝɪɿɜɭ ɛɿɬɭɦɿɜ, ɬɟɦɩɟɪɚɬɭɪɭ ɪɨɡɦ’ɹɤɲɟɧɧɹ ɿ ɡɧɚɱɟɧɧɹ ɝɥɢɛɢɧɢ ɩɪɨɧɢɤ-
ɧɟɧɧɹ ɝɨɥɤɢ, ɹɤɚ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ ɬɟɦɩɟɪɚɬɭɪɢ 25 ɋ. 
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Abstract. Possible ways of the temperature assign of the process of heating at asphalt mixtures are 

examined. The dependence linking the process of heating temperature of bitumens as well as the  

softening point temperature and the value of needle penetration at 25 ɋ is proposed. 
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ȼɜɟɞɟɧɢɟ 
 

Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɩɨɤɪɵɬɢɣ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɫɬɚɞɢɹɯ ɩɪɢɝɨɬɨɜ-
ɥɟɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟ-
ɫɟɣ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɤɚɱɟɫɬɜɚ ɧɟɨɛɯɨɞɢ-

ɦɨ ɫɨɡɞɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 
ɪɚɫɬɟɤɚɧɢɹ ɜɹɠɭɳɟɝɨ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɡɟɪɟɧ 

ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɪɭɝ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɞɪɭɝɚ. ɂ ɩɟɪɜɨɟ, ɢ ɜɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɫɬɢɝɧɭɬɨ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɬɟɤɭɱɟɫɬɢ ɛɢ-

ɬɭɦɚ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɜɹɡɤɨɫɬɶɸ ɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ.  

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 
ȼ ɞɟɣɫɬɜɭɸɳɟɦ ȾɋɌɍ Ȼ ȼ.2.7-119:2011 [1] 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɜɹɠɭɳɢɯ ɩɪɢ ɩɪɢɝɨɬɨɜ-
ɥɟɧɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɬɫɹ ɞɥɹ ɤɚɠɞɨɣ ɦɚɪɤɢ ɨɬɞɟɥɶɧɨ, ɜ ɩɪɟɞɟ-
ɥɚɯ ɤɨɬɨɪɨɣ ɩɟɧɟɬɪɚɰɢɹ ɛɢɬɭɦɨɜ (ɉ25) 
ɢɡɦɟɧɹɟɬɫɹ ɜ ɲɢɪɨɤɨɦ ɢɧɬɟɪɜɚɥɟ. Ɋɟɤɨɦɟɧ-
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ɞɭɟɦɵɟ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɬɟɦɩɟɪɚ-
ɬɭɪɧɵɟ ɞɢɚɩɚɡɨɧɵ ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɲɢ-
ɪɨɤɢɦɢ (20 °ɋ ɞɥɹ ɛɢɬɭɦɨɜ ɦɚɪɤɢ ȻɇȾ 40/60, 

15 ɋ – ɞɥɹ ȻɇȾ 6090 ɢ 10 ɋ – ɞɥɹ 
ȻɇȾ 90/130) ɢ ɧɟ ɭɱɢɬɵɜɚɸɬ ɨɫɨɛɟɧɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɢ, ɫɨɫɬɚɜɚ, ɫɬɪɭɤɬɭɪɵ, ɪɟɨɥɨɝɢɱɟ-
ɫɤɨɝɨ ɩɨɜɟɞɟɧɢɹ ɛɢɬɭɦɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ 
ɜɟɪɨɹɬɟɧ ɧɟɞɨɝɪɟɜ ɢɥɢ ɩɟɪɟɝɪɟɜ ɜɹɠɭɳɢɯ. 
 
ɇɟɨɞɧɨɤɪɚɬɧɨ ɩɪɢɜɨɞɢɦɵɟ ɥɢɬɟɪɚɬɭɪɧɵɟ 
ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɫɭɳɟɫɬɜɟɧɧɨɦ 
ɢɡɦɟɧɟɧɢɢ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ [2] ɢ ɫɬɚɧ-
ɞɚɪɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ [3–5] ɜɹɠɭɳɢɯ 
ɡɚ ɫɱɟɬ ɢɯ ɫɬɚɪɟɧɢɹ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ 
ɮɚɤɬɨɪɨɜ ɫɬɚɪɟɧɢɹ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɹɜɥɹ-
ɟɬɫɹ ɤɢɫɥɨɪɨɞ ɜɨɡɞɭɯɚ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɤɨɬɨ-
ɪɨɝɨ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟ-
ɧɢɹ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɛɢɬɭɦɚ [2, 6]. 
 
ɉɪɢɦɟɧɹɟɦɚɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ȺȻɁ ɬɟɯ-
ɧɨɥɨɝɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɫɦɟɫɟɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɬɚɪɟ-
ɧɢɸ ɜɹɠɭɳɢɯ ɡɚ ɫɱɟɬ ɞɥɢɬɟɥɶɧɨɝɨ ɧɚɯɨɠɞɟ-
ɧɢɹ ɛɢɬɭɦɨɜ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ 
ɢɧɬɟɧɫɢɜɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɢɯ ɩɨ ɛɢɬɭɦɨɩɪɨ-
ɜɨɞɚɦ [7, 8]. 
 
ȼ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɩɭɬɟɣ, 
ɭɱɢɬɵɜɚɸɳɢɯ ɭɯɭɞɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟ-
ɫɬɜɚ ɜɹɠɭɳɢɯ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɫɮɚɥɶɬɨɛɟ-
ɬɨɧɧɵɯ ɫɦɟɫɟɣ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɪɚɡɪɚ-
ɛɨɬɚɧɧɚɹ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɦɟɬɨɞɢɤɚ 
ɧɚɡɧɚɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɦɚɪɤɢ ɛɢɬɭɦɚ ɫ ɭɱɟɬɨɦ 
ɜɨɡɦɨɠɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɜɨɣɫɬɜ ɜɹɠɭɳɟɝɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɰɟɫɫɨɜ ɫɬɚɪɟɧɢɹ [9]. 
 
Ȼɨɥɟɟ ɬɪɚɞɢɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɩɪɟɞɨɬɜɪɚɳɟ-
ɧɢɹ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɨɰɟɫɫɨɜ ɫɬɚ-
ɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɡɧɚɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚɝɪɟɜɚ ɜɹɠɭɳɢɯ ɩɪɢ ɫɦɟɲɟɧɢɢ 
ɢ ɭɩɥɨɬɧɟɧɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. 
 
ȼ 1939 ɝ. Ȼɪɸɫ Ɇɚɪɲɚɥɥ ɪɚɡɪɚɛɨɬɚɥ ɦɟɬɨɞ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɜ ɪɚɡɪɚɛɨ-
ɬɚɧɧɨɦ ɦɟɬɨɞɟ ɛɵɥɚ ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɛɢɬɭɦɚ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɬɟɦɩɟɪɚ-
ɬɭɪ ɫɦɟɲɟɧɢɹ ɜɹɠɭɳɟɝɨ ɫ ɤɚɦɟɧɧɵɦɢ ɦɚɬɟ-
ɪɢɚɥɚɦɢ ɢ ɭɩɥɨɬɧɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ. ɗɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɨ 
ɡɧɚɱɟɧɢɸ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ, ɨɩɪɟɞɟ-
ɥɟɧɧɨɣ ɧɚ ɤɚɩɢɥɥɹɪɧɨɦ ɜɢɫɤɨɡɢɦɟɬɪɟ, ɢ ɫɨ-
ɫɬɚɜɥɹɸɬ 170±20 ɫɋɬ (0,17±0,02 ɉɚ·ɫ) ɢ 
280±30 ɫɋɬ (0,28±0,03 ɉɚ·ɫ) [10]. Ⱦɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɨɬɪɚɠɟɧɵ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ 
ɫɬɚɧɞɚɪɬɚɯ AASHTO T312-08 ɢ 
AASHTO T 245-97 [11], ɪɟɤɨɦɟɧɞɚɰɢɢ ɤɨɬɨ-

ɪɵɯ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɚɫɮɚɥɶ-
ɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɨɤɨɥɨ 50 % ɞɨɪɨɠɧɵɯ 
ɚɝɟɧɬɫɬɜ ɋɒȺ, Ʉɚɧɚɞɵ, əɩɨɧɢɢ ɢ ɞɪ. [12]. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɯ ɧɨɪɦɚɬɢɜɧɵɦ ɜɹɡɤɨɫɬɹɦ, ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜɢɫɤɨɡɢɦɟɬɪ Ȼɪɭɤɮɢɥɞɚ, ɚ ɩɨɫɬɪɨɟɧɢɟ  ɜɹɡ-
ɤɨɫɬɧɨ-ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɛɢɬɭɦ-
ɧɵɯ ɜɹɠɭɳɢɯ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɫɬɚɧɞɚɪɬɨɦ 
ASTM D2493/D2493M [13]. 

 

ȼ ȿɜɪɨɩɟ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧ-

ɧɵɯ ɫɦɟɫɟɣ ɬɚɤɠɟ ɨɪɢɟɧɬɢɪɭɸɬɫɹ ɧɚ ɡɧɚɱɟ-
ɧɢɹ ɜɹɡɤɨɫɬɢ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ: 0,2 ɉɚ·ɫ – 

ɜɹɡɤɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɩɬɢɦɚɥɶɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧ-

ɧɵɯ ɫɦɟɫɟɣ, ɢ 30 ɉɚ·ɫ – ɜɹɡɤɨɫɬɶ, ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɚɹ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɭɩɥɨɬɧɟ-
ɧɢɹ [14]. Ⱥɧɚɥɨɝɢɱɧɵɟ ɩɨɞɯɨɞɵ ɤ 
ɧɚɡɧɚɱɟɧɢɸ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɜɹɠɭ-

ɳɢɯ ɩɪɟɞɥɚɝɚɥɢɫɶ ɢ ɜ ɋɋɋɊ; ɩɪɢ ɷɬɨɦ ɜ ɤɚ-
ɱɟɫɬɜɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɛɢɬɭɦɨɜ ɩɪɢ 

ɫɦɟɲɟɧɢɢ ɩɪɟɞɥɚɝɚɥɨɫɶ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ 
ɜɹɡɤɨɫɬɶ 0,5 ɉɚ·ɫ (Ɍ0,5), ɚ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ – ɧɚ 
10 ɉɚ·ɫ [15, 16]. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɫɩɨɫɨɛɫɬɜɨɜɚɥ 
ɧɟɞɨɩɭɳɟɧɢɸ ɩɟɪɟɝɪɟɜɚ ɜɹɠɭɳɢɯ, ɱɬɨ ɩɨ-
ɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɥɨɫɶ ɧɚ ɤɚɱɟɫɬɜɟ ɚɫɮɚɥɶ-
ɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. 

 

ȿɳɟ ɜ 40-ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ Ɇ.Ɏ. ɇɢɤɢ-

ɲɢɧɨɣ [15] ɭɤɚɡɵɜɚɥɨɫɶ, ɱɬɨ ɜɜɢɞɭ ɧɚɛɥɸ-

ɞɚɟɦɨɣ ɬɟɧɞɟɧɰɢɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɟɧɟɟ ɜɹɡɤɢɯ ɛɢɬɭɦɨɜ, ɧɟɨɛ-
ɯɨɞɢɦɨ ɭɦɟɧɶɲɚɬɶ ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɟ ɧɨɪɦɚ-
ɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ 
ɛɢɬɭɦɨɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɫɦɟɫɟɣ. Ɉɛɨɫɧɨɜɚɧɧɨɫɬɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɚɤ-
ɬɭɚɥɶɧɚ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɩɨɞɬɜɟɪɠɞɟɧɢ-

ɟɦ ɱɟɝɨ ɹɜɥɹɟɬɫɹ ɪɢɫ. 1, ɩɨɫɬɪɨɟɧɧɵɣ ɧɚ ɨɫɧɨ-
ɜɟ ɥɢɬɟɪɚɬɭɪɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɹɡɤɨɫɬɧɵɯ 
ɡɚɜɢɫɢɦɨɫɬɟɣ [15, 17, 18].  
 

 
 

Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɨɝɨ ɧɚɝɪɟɜɚ ɛɢɬɭɦɚ, ɫɨɨɬɜɟɬɫɬɜɭɸ-

ɳɟɣ ɜɹɡɤɨɫɬɢ 0,5 ɉɚ·ɫ ɨɬ ɦɚɪɤɢ ɛɢɬɭɦɚ 
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Ⱦɚɧɧɵɟ ɪɢɫ. 1 ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɡɧɚɱɢɬɟɥɶ-
ɧɨɦ ɩɟɪɟɝɪɟɜɟ ɛɢɬɭɦɨɜ ɧɚ ɫɬɚɞɢɢ ɩɪɢɝɨɬɨɜ-
ɥɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. ɋɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɩɟɪɟɝɪɟɜɚ ɫɨɫɬɚɜɥɹɟɬ 15 ɋ, ɩɪɢ ɬɨɦ, 

ɱɬɨ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ, ɫɨɝɥɚɫ-
ɧɨ ȾɋɌɍ Ȼ ȼ.2.7-119:2011, ɩɟɪɟɝɪɟɜ ɛɢɬɭɦɨɜ 
ɫɨɫɬɚɜɥɹɟɬ 20 ɋ. 

 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 

ȼ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɜɹɡɤɨɫɬɶ ɛɢɬɭɦɚ ɩɪɚɤ-
ɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɪɹɟɬɫɹ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɯ ɩɪɢɛɨɪɨɜ ɢ ɫɥɨɠɧɨɫɬɢ ɢɫɩɵɬɚ-
ɧɢɹ. ɉɟɧɟɬɪɨɦɟɬɪɵ ɢ ɜɢɫɤɨɡɢɦɟɬɪɵ ɢɫɬɟɱɟ-
ɧɢɹ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɹɬɶ ɥɢɲɶ ɭɫɥɨɜɧɭɸ 

ɜɹɡɤɨɫɬɶ, ɚ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ɢɯ ɪɚɛɨ-
ɬɵ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0 ɋ ɞɨ + 80 °ɋ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɚɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɰɟɥɶ ɪɚɛɨɬɵ – ɪɚɡ-
ɪɚɛɨɬɤɚ ɪɚɫɱɟɬɧɨɝɨ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɝɪɟɜɚ ɛɢɬɭɦɨɜ.  
 

Ɋɚɡɪɚɛɨɬɤɚ ɪɚɫɱɟɬɧɨɝɨ ɦɟɬɨɞɚ  
ɨɩɪɟɞɟɥɟɧɢя ɬɟɦɩɟɪɚɬɭɪɵ  

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɝɪɟɜɚ ɛɢɬɭɦɨɜ 

 

ȼ 1989 ɝ. ɧɚ 4-ɨɦ ȿɜɪɨɩɟɣɫɤɨɦ ɫɢɦɩɨɡɢɭɦɟ 
ɩɨ ɛɢɬɭɦɭ ɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɭ [17] ɛɵɥɢ ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ ɫɜɟɞɟɧɢɹ ɨ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɜ ɋɒȺ ɢ 

Ⱥɧɝɥɢɢ ɞɜɭɯɫɬɚɞɢɣɧɨɦ ɦɟɬɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɹ ɫɨɫɬɚɜɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɝɨɬɨɜɥɟɧɢɹ (Ɍɩɪɢɝ) ɢ ɭɩɥɨɬ-
ɧɟɧɢɹ (Ɍɭɩɥ) ɫɦɟɫɢ ɧɚɡɧɚɱɚɸɬ ɩɨ ɪɚɫɱɟɬɧɵɦ 

ɮɨɪɦɭɥɚɦ (1), ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɪɚɡɦɹɝɱɟɧɢɹ (Ɍɪ) ɛɢɬɭɦɚ 
 

ɩɪɢɝ ɪ

ɭɩɥ ɪ

110 3 ɋ;

92 2 ɋ.

Ɍ Ɍ
Ɍ Ɍ

   
                  (1) 

 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɮɨɪɦɭɥɵ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ 

ɞɥɹ ɞɢɫɬɢɥɥɹɰɢɨɧɧɵɯ ɛɢɬɭɦɨɜ, ɢɡɝɨɬɚɜɥɢ-

ɜɚɟɦɵɯ ɢɡ ɧɟɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɨɬɟɱɟɫɬɜɟɧɧɨɣ 

ɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɧɟɮɬɟɣ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ ɛɢɬɭɦɨɜ. ȼ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɥɢɬɟɪɚ-
ɬɭɪɟ ɬɚɤɨɣ ɩɨɞɯɨɞ ɤ ɧɚɡɧɚɱɟɧɢɸ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɢɫɩɨɥɶ-
ɡɨɜɚɥɫɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɢ ɤ ɨɬɟɱɟɫɬɜɟɧɧɵɦ 

ɨɤɢɫɥɟɧɧɵɦ ɛɢɬɭɦɚɦ, ɩɨɫɤɨɥɶɤɭ ɬɟɦɩɟɪɚɬɭ-
ɪɚ ɪɚɡɦɹɝɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɷɤɜɢɜɹɡɤɨɣ ɬɟɦɩɟ-
ɪɚɬɭɪɨɣ, ɤɨɬɨɪɚɹ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨ-
ɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ 
ɩɟɪɟɯɨɞɚ ɛɢɬɭɦɚ ɜ ɧɶɸɬɨɧɨɜɫɤɭɸ ɠɢɞɤɨɫɬɶ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɟ ɬɟɦɩɟɪɚɬɭɪɵ (ɬɟɦɩɟɪɚɬɭ-
ɪɚ ɪɚɡɦɹɝɱɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɚ, ɫɨɨɬɜɟɬɫɬ-

ɜɭɸɳɚɹ ɜɹɡɤɨɫɬɢ 0,5 ɉɚ·ɫ – Ɍ0,5) ɦɨɝɭɬ ɛɵɬɶ 
ɨɬɧɟɫɟɧɵ ɤ ɨɛɥɚɫɬɢ ɧɶɸɬɨɧɨɜɫɤɨɝɨ ɬɟɱɟɧɢɹ. 
ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɩɨɥɨɠɢɬɶ ɜɡɚɢɦɨɫɜɹɡɶ 
ɦɟɠɞɭ ɧɢɦɢ, ɩɨɫɤɨɥɶɤɭ ɥɢɧɟɣɧɨɟ ɬɟɱɟɧɢɟ 
ɛɢɬɭɦɨɜ ɨɛɭɫɥɨɜɥɟɧɨ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɬɟ-
ɱɟɧɢɟɦ ɜ ɞɢɫɩɟɪɫɧɨɣ ɫɪɟɞɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ 

ɦɚɫɥɚɦɢ. 

 

ɋɜɨɣɫɬɜɚ ɦɚɫɟɥ ɪɚɡɥɢɱɧɵɯ ɛɢɬɭɦɨɜ ɨɬɥɢɱɚ-
ɸɬɫɹ ɧɟɫɭɳɟɫɬɜɟɧɧɨ ɤɚɤ ɩɨ ɚɛɫɨɥɸɬɧɵɦ 

ɡɧɚɱɟɧɢɹɦ ɜɹɡɤɨɫɬɢ, ɬɚɤ ɢ ɩɨ ɢɯ ɬɟɦɩɟɪɚɬɭɪ-
ɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. ɋɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹ-
ɧɢɟ ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɛɢ-

ɬɭɦɨɜ ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɥɢɲɶ 
ɫɬɟɩɟɧɶ ɧɚɩɨɥɧɟɧɢɹ ɫɪɟɞɵ ɢɡ ɦɚɫɟɥ ɚɫɮɚɥɶ-
ɬɟɧɚɦɢ. ɉɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɜɡɚɢɦɨɫɜɹɡɢ ɜɵ-

ɲɟɭɤɚɡɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɨɬ-
ɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ 

ɬɟɦɩɟɪɚɬɭɪɵ Ɍ0,5, ɢɫɩɨɥɶɡɭɹ ɜɵɪɚɠɟɧɢɟ –     

Ɍ0,5 = Ɍɪ + ΔɌ.  

 

Ⱦɥɹ ɪɹɞɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɧɧɵɯ 

ɛɢɬɭɦɨɜ, ɚ ɬɚɤɠɟ ɜɹɠɭɳɢɯ, ɜɡɹɬɵɯ ɢɡ ɥɢɬɟ-
ɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ (ɨɛɳɟɣ ɱɢɫɥɟɧɧɨɫɬɶɸ 

87 ɨɛɴɟɤɬɨɜ), ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɬɟɦɩɟɪɚɬɭɪ-
ɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɜɹɡɤɨɫɬɢ, ɩɨ ɤɨɬɨɪɵɦ ɝɪɚ-
ɮɢɱɟɫɤɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ 
Ɍ0,5.  

 

ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɨ 

ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɧɟɥɢɧɟɣɧɨɣ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɬɜɟ-
ɱɚɸɳɟɣ ɜɹɡɤɨɫɬɢ 0,5 ɉɚ·ɫ, ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɪɚɡɦɹɝɱɟɧɢɹ (ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ 0,82) 

(ɪɢɫ. 2), ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɢɯ ɫɜɹɡɢ ɫ ɩɟɧɟɬɪɚ-
ɰɢɟɣ (ɉ), ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
25 °ɋ (ɪɢɫ. 3). 

 

ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɡɚɜɢɫɢɦɨɫɬɢ Ɍɪ ɢ Ɍ0,5 ɨɬ ɩɟɧɟɬɪɚɰɢɢ ɢɦɟ-
ɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɵɣ ɯɚɪɚɤɬɟɪ 
(ɪɢɫ. 3), ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫ-
ɬɚɧɨɜɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɧɚɝɪɟɜɚ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɩɨ ɩɪɟɞɥɨɠɟɧ-

ɧɨɦɭ ɜɵɲɟ ɭɪɚɜɧɟɧɢɸ.  

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɨɝɨ ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ 
ɚɧɚɥɢɡɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɥɢɬɟɪɚɬɭɪɧɵɯ 
ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ Ɍ ɨɬ ɩɟɧɟɬɪɚɰɢɢ ɛɢɬɭɦɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɩɨɥɭɱɟɧɨ ɜɵɪɚɠɟɧɢɟ (2), ɩɨɡɜɨɥɹɸɳɟɟ ɪɚɫ-
ɱɟɬɧɵɦ ɦɟɬɨɞɨɦ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ Ɍ0,5 

 

0,5

3

3

34 10
86 .

ɉɪɌ Ɍ          (2)
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Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɷɤɜɢɜɹɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɦɹɝɱɟɧɢɹ 

 

 
 

Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɦɹɝɱɟɧɢɹ  Ɍɪ (□) ɢ Ɍ0,5 () ɨɬ ɩɟɧɟɬɪɚɰɢɢ ɛɢɬɭɦɨɜ 
 

 

ȼɵɜɨɞɵ 

 

ɉɪɢɦɟɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɟ-
ɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ Ɍ0,5 ɞɥɹ ɛɢɬɭɦɨɜ ɞɚɟɬ ɩɨɝɪɟɲ-

ɧɨɫɬɶ ɜ ɫɪɟɞɧɟɦ ≈ 7 °ɋ. ɗɬɚ ɩɨɝɪɟɲɧɨɫɬɶ ɧɢ-

ɠɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɤɨɬɨɪɵɣ  

ɞɨɩɭɫɤɚɟɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɬɢɜɧɵɦ ɞɨ-
ɤɭɦɟɧɬɨɦ ȾɋɌɍ Ȼ ȼ.2.7-119-2011. 

 

ɉɨɥɭɱɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɮɨɪɦɭɥɚ ɥɟɝɥɚ ɜ ɨɫɧɨ-
ɜɭ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɧɚ ɤɚɮɟɞɪɟ ɌȾɋɆ ɏɇȺȾɍ 

ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ Ɇ 218-02071168-

654:2008 «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭ-

ɪɵ ɧɚɝɪɟɜɚ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɩɪɢ ɩɟɪɟɦɟ-
ɲɢɜɚɧɢɢ ɢ ɭɩɥɨɬɧɟɧɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɫɦɟɫɟɣ». 
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