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Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɩɪɢɧɹɬɚ ɩɨɩɵɬɤɚ ɩɪɟɞɫɬɚɜɢɬɶ ɭɫɨɜɟɪɲɟɧɫɬ-
ɜɨɜɚɧɧɵɣ ɫɩɨɫɨɛ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɟɧɨɛɟɬɨɧɚ. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ ɩɟɧɨɛɟɬɨɧɚ ɧɚ ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ ɜɹɠɭɳɟɦ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɯ 
ɱɚɫɬɢɰ ɡɨɥɵ ɝɢɞɪɨɭɞɚɥɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɯ ɩɭɬɟɦ ɢɡɦɟɥɶɱɟɧɢɹ ɱɚɫɬɢɰ ɡɨɥɵ, ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨ-ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɢɫɩɨɥɶɡɭɹ ɨɬɯɨɞɵ ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ Ɍɗɐ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɢ ɨɛɨɫɧɨɜɚɧɵ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɮɢɡɢɱɟ-
ɫɤɢɯ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɡɨɥɵ ɤɚɤ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɣ ɞɨɛɚɜɤɢ ɢ ɩɟɧɨɛɟɬɨɧɧɵɯ ɨɛ-
ɪɚɡɰɨɜ.    

 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɟɧɨɛɟɬɨɧ, ɡɨɥɚ, ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɟɧɨɛɟɬɨɧɚ, ɫɜɨɣɫɬɜɚ. 

 
ȼɜɟɞɟɧɢɟ 
ȼɨɡɦɨɠɧɨɫɬɶ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ ɢɡɦɟɧɹɬɶ 

ɩɪɨɰɟɫɫ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ, ɬɜɟɪɞɟɧɢɹ 
ɩɟɧɨɛɟɬɨɧɚ ɹɜɥɹɟɬɫɹ ɰɟɧɧɵɦ ɜ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɑɚɫɬɢɰɵ ɬɜɟɪɞɨɣ ɮɚɡɵ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɜɹ-
ɠɭɳɟɝɨ ɹɜɥɹɸɬɫɹ ɧɚɧɨɱɚɫɬɢɰɚɦɢ, ɢɡ ɤɨɬɨɪɵɯ 
ɮɨɪɦɢɪɭɟɬɫɹ ɪɚɡɥɢɱɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɟɧɨɛɟɬɨ-
ɧɚ. ɍɩɪɚɜɥɹɬɶ ɞɚɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɜ ɧɚɱɚɥɶ-
ɧɵɟ ɫɪɨɤɢ ɬɜɟɪɞɟɧɢɹ ɜɨɡɦɨɠɧɨ ɡɚ ɫɱɟɬ ɢɡɛɵ-
ɬɨɱɧɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɩɪɨ-

ɹɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɜɧɭɬɪɟɧɧɢɯ ɫɢɥ ɞɢɫɩɟɪɫɧɨɣ 
ɢɥɢ ɞɢɫɩɟɪɫɧɨ-ɡɟɪɧɢɫɬɨɣ ɫɢɫɬɟɦɵ ɢ ɭɱɚɫɬɜɭ-
ɟɬ ɜ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɢ ɮɚɡ. ɇɚ ɧɚɱɚɥɶ-
ɧɨɦ ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɟɧɨɛɟɬɨɧɚ ɨɩɪɟɞɟ-
ɥɟɧɵ ɟɝɨ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɤɚɤ ɤɨɦɩɨɡɢɰɢ-
ɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɜɹɠɭɳɟɝɨ, 
ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɣ ɦɢɧɟɪɚɥɶɧɨɣ ɞɨɛɚɜɤɢ (ɡɨ-
ɥɵ ɝɢɞɪɨɭɞɚɥɟɧɢɹ), ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɩɟɫɤɚ 
ɢ ɜɨɞɵ.  

Ɉɰɟɧɤɭ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ ɧɟɨɪɝɚɧɢ-
ɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦɧɹ ɢ ɩɟɧɨ-
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ɛɟɬɨɧɚ ɜ ɰɟɥɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜɟɫɬɢ ɤɨɦɩɥɟɤɫ-
ɧɨ, ɭɱɢɬɵɜɚɹ ɤɪɢɫɬɚɥɥɨɯɢɦɢɱɟɫɤɢɟ ɨɫɨɛɟɧ-
ɧɨɫɬɢ ɜɟɳɟɫɬɜ, ɤɢɧɟɬɢɱɟɫɤɢɟ ɢ ɬɟɪɦɨɞɢɧɚɦɢ-
ɱɟɫɤɢɟ ɮɚɤɬɨɪɵ.  

ɐɟɦɟɧɬɧɵɣ ɤɚɦɟɧɶ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɤɨɦɩɨɧɟɧɬɨɦ ɩɟɪɟɝɨɪɨɞɨɤ ɜ ɩɟɧɨɛɟɬɨɧɟ, ɨɩ-
ɪɟɞɟɥɹɸɳɢɦ ɟɝɨ ɫɜɨɣɫɬɜɚ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨ-
ɯɨɞɢɬ ɨɫɧɨɜɧɨɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ Q ɨɬ ɧɚɪɭɠ-
ɧɨɣ ɝɪɚɧɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤ ɟɝɨ 
ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢ. ɋɜɨɣɫɬɜɚ ɰɟɦɟɧɬɧɨɝɨ ɤɚɦ-
ɧɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɢɞɪɚɬɚɰɢɟɣ ɰɟɦɟɧɬɚ, ɚ 
ɩɪɚɤɬɢɱɟɫɤɚɹ ɰɟɧɧɨɫɬɶ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɚ ɨɩ-
ɪɟɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɯɢɦɢɱɟɫɤɢɯ ɢ ɮɢɡɢ-
ɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɪɟɜɪɚɳɟɧɢɣ, ɤɨɬɨɪɵɟ ɫɩɨɫɨ-
ɛɟɧ ɫɨɡɞɚɬɶ ɩɪɨɱɧɵɣ ɤɚɦɟɧɶ. [1-3]. 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ. ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ 
ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɟɧɨɛɟɬɨɧɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɜɨɞɹɬɫɹ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ ɜ ɧɚɭɱɧɨɦ ɢ ɩɪɚɤɬɢɱɟɫɤɨɦ ɩɥɚɧɟ ɨ ɫɜɹ-
ɡɢ ɦɟɠɮɚɡɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɢ ɜɧɭɬɪɟɧɧɢɯ 
ɫɢɥ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨ ɤɪɭɩɧɨɫɬɢ ɱɚɫɬɢɰ, 
ɜɯɨɞɹɳɢɯ ɜ ɫɬɪɭɤɬɭɪɭ ɩɟɧɨɛɟɬɨɧɚ, ɫɨɫɬɚɜ-
ɥɹɸɳɭɸ ɢɡ ɱɚɫɬɢɰ ɫ ɤɪɭɩɧɨɫɬɶɸ 10 ÷ 0,1 ɦɤɦ.  

ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɩɟɧɨɛɟɬɨɧɨɜ ɧɚ ɬɨɧɤɨɡɟɪ-
ɧɢɫɬɨɦ ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ ɜɹɠɭɳɟɦ ɜɚɠɧɵ 
ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɝɨ 
ɡɚɩɨɥɧɢɬɟɥɹ, ɜɥɢɹɸɳɚɹ ɧɚ ɜɨɞɨɩɨɬɪɟɛɧɨɫɬɶ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɢ ɩɥɨɳɚɞɶ ɫɰɟɩɥɟɧɢɹ ɡɺɪɟɧ 
ɡɚɩɨɥɧɢɬɟɥɹ ɫ ɰɟɦɟɧɬɧɨɣ ɦɚɬɪɢɰɟɣ, ɝɞɟ 
ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜɵ-
ɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɝɞɟ Sɱ – ɩɨɜɟɪɯɧɨɫɬɶ ɱɚɫɬɢɰɵ; Vɱ – ɟɺ 

ɨɛɴɺɦ. 
ɍɞɟɥɶɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɨɣ ɜɵ-

ɫɨɤɨɞɢɫɩɟɪɫɧɨɣ ɡɨɥɵ ɫɨɫɬɚɜɥɹɸɬ Sɭɞ=170-200 
ɤɝ/ɦ3

 ɢ Sɭɞ=600-650 ɤɝ/ɦ3, ɚ ɩɟɫɤɚ ɜɚɪɶɢɪɭɟɬɫɹ 
ɜ ɩɪɟɞɟɥɚɯ ɨɬ 1,97 ɞɨ 15,83 ɦ2/ɝ ɩɪɢ ɩɭɫɬɨɬ-
ɧɨɫɬɢ ɜ ɭɩɥɨɬɧɺɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɬ 28,8 ɞɨ 
37,5%. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɨɥɵ ɝɢɞɪɨɭɞɚɥɟɧɢɹ ɨɦ-
ɫɤɢɯ Ɍɗɐ ɫ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɦ ɡɟɪɧɨɜɵɦ ɫɨ-
ɫɬɚɜɨɦ ɜ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɤɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɩɟɧɨɛɟɬɨɧɨɜ ɹɜɥɹɟɬɫɹ ɭɫɩɟɲɧɵɦ ɡɚ ɫɱɟɬ ɫɬɚ-
ɛɢɥɶɧɨɫɬɢ ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟ-
ɥɟɣ, ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɹɜɥɹɬɶ ɩɭɰɰɨɥɚɧɨɜɭɸ 
ɚɤɬɢɜɧɨɫɬɶ, ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢ ɨɛɵɱɧɵɯ ɬɟɦɩɟ-
ɪɚɬɭɪɚɯ ɫɜɹɡɵɜɚɬɶ ɝɢɞɪɨɤɫɢɞ ɤɚɥɶɰɢɹ ɫ ɨɛɪɚ-
ɡɨɜɚɧɢɟɦ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

ɂɡɦɟɥɶɱɟɧɢɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ 
ɡɧɚɱɟɧɢɹ ɩɨɥɧɨɣ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ 
ɷɧɟɪɝɢɢ ɡɨɥɵ UF, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɷɧɟɪɝɢɢ 
Ƚɢɛɛɫɚ (ɟɞɢɧɢɰɵ ɩɨɜɟɪɯɧɨɫɬɢ) ɢ ɫɤɪɵɬɨɣ ɬɟ-

ɩɥɨɬɵ ɨɛɪɚɡɨɜɚɧɢɹ ɟɞɢɧɢɰɵ ɧɨɜɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ: 

 

FFFF STGqU  , 

 
ɝɞɟ σ – ɭɞɟɥɶɧɚɹ ɫɜɨɛɨɞɧɚɹ ɩɨɜɟɪɯɧɨɫɬ-

ɧɚɹ ɷɧɟɪɝɢɹ, 
dF

dG ; F – ɩɥɨɳɚɞɶ ɩɨ-

ɜɟɪɯɧɨɫɬɢ; GF – ɷɧɟɪɝɢɹ Ƚɢɛɛɫɚ (ɟɞɢɧɢɰɵ ɩɨ-
ɜɟɪɯɧɨɫɬɢ); qF – ɫɤɪɵɬɚɹ ɬɟɩɥɨɬɚ ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɟɞɢɧɢɰɵ ɧɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

FF STq  ; SF – ɢɡɛɵɬɨɱɧɚɹ ɷɧɬɪɨɩɢɹ ɟɞɢ-
ɧɢɰɵ ɩɨɜɟɪɯɧɨɫɬɢ; T – ɬɟɦɩɟɪɚɬɭɪɚ. [4, 5, 6]. 

ɉɪɨɰɟɫɫ ɬɜɟɪɞɟɧɢɹ ɞɥɹ ɩɪɢɞɚɧɢɹ ɰɟ-
ɦɟɧɬɧɨɦɭ ɤɚɦɧɸ (ɦɟɠɩɨɪɨɜɨɦɭ ɦɚɬɟɪɢɚɥɭ)  
ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ, ɜɫɥɟɞɫɬɜɢɟ 
ɩɪɨɹɜɥɟɧɢɹ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ, ɜɚɧɞɟɪ-
ɜɚɚɥɶɫɨɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢɥɢ ɢɨɧɧɨɝɨ 
ɩɪɢɬɹɠɟɧɢɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɪɹɞɨɜ. Ⱦɚɧɧɵɟ ɫɢɥɵ ɫɬɪɭɤ-
ɬɭɪɧɨɣ ɫɜɹɡɢ ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, 
ɟɫɥɢ ɱɚɫɬɢɱɤɢ ɫɛɥɢɠɟɧɵ ɞɨ ɪɚɫɫɬɨɹɧɢɣ, ɧɚ 
ɤɨɬɨɪɵɯ ɦɟɠɞɭ ɧɢɦɢ ɜɨɡɧɢɤɚɸɬ ɤɨɪɨɬɤɨɞɟɣ-
ɫɬɜɭɸɳɢɟ ɧɟɧɚɫɵɳɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɚ-
ɥɟɧɬɧɵɟ ɫɢɥɵ Д1, 6]. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɜɪɟɦɟɧɢ 
ɩɨɦɨɥɚ ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ 
ɩɨɜɵɲɚɟɬɫɹ, ɩɪɢ ɷɬɨɦ ɪɨɫɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɤ-
ɬɢɜɧɵɯ ɰɟɧɬɪɨɜ ɡɚɦɟɞɥɹɟɬɫɹ. ɉɪɢ ɦɟɯɚɧɨɚɤ-
ɬɢɜɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɧɚɪɭɲɟɧɢɟ ɤɨɧɬɚɤɬɨɜ 
ɦɟɠɞɭ ɤɪɢɫɬɚɥɥɚɦɢ ɫ ɪɚɡɪɵɜɨɦ ɤɪɟɦɧɟɤɢɫ-
ɥɨɪɨɞɧɵɯ ɜɚɥɟɧɬɧɵɯ ɫɜɹɡɟɣ.  

ȼ ɧɚɭɱɧɵɯ ɪɚɛɨɬɚɯ Ⱥ.Ƚ. Ʉɨɥɦɚɤɨɜɚ,      
Ɇ.ɂ. Ⱥɥɵɦɨɜɚ, Ȼ.Ɇ. Ȼɚɥɨɹɧɚ, ɝɢɞɪɚɬɵ ɩɪɟɞ-
ɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɦɟɥɶɱɚɣɲɢɯ ɱɚɫɬɢɰ – ɫɭɛ-
ɦɢɤɪɨɤɪɢɫɬɚɥɥɨɜ – ɫ ɪɚɡɦɟɪɚɦɢ ɦɟɧɶɲɟ 0,1 
ɦɤɦ; ɨɧɢ ɫɨɡɞɚɸɬ ɜ ɩɪɨɫɥɨɣɤɚɯ ɦɟɠɞɭ ɝɢɞɪɚ-
ɬɢɪɨɜɚɧɧɵɦɢ ɡɟɪɧɚɦɢ ɰɟɦɟɧɬɚ ɤɨɥɥɨɢɞɧɭɸ 
ɫɢɫɬɟɦɭ – ɬɨɛɟɪɦɨɪɢɬɨɜɵɣ ɝɟɥɶ. Ɇɟɠɞɭ ɱɚɫ-
ɬɢɰɚɦɢ ɜɨɡɧɢɤɚɸɬ ɤɨɚɝɭɥɹɰɢɨɧɧɵɟ ɤɨɧɬɚɤɬɵ, 
ɱɬɨ ɢ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɨɚɝɭɥɹɰɢɨɧ-
ɧɨɣ ɫɬɪɭɤɬɭɪɵ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɷɬɢɯ ɤɨɧɬɚɤɬɨɜ 
ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɟ ɧɚɥɢɱɢɟ ɦɟɠɞɭ ɱɚɫ-
ɬɢɰɚɦɢ ɬɨɧɤɨɣ ɭɫɬɨɣɱɢɜɨɣ ɩɪɨɫɥɨɣɤɢ ɜɨɞɵ 
(ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ). [6, 7]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɮɢɡɢɱɟɫɤɢɯ ɤɨɧɬɚɤɬɨɜ ɤɨɚɝɭ-
ɥɹɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɰɟɦɟɧɬɧɨɝɨ ɝɟɥɹ ɩɪɨɢɫ-
ɯɨɞɢɬ ɨɛɥɟɝɱɟɧɧɨɫɬɶ ɦɢɝɪɚɰɢɢ ɚɬɨɦɨɜ, ɧɚ-
ɛɥɸɞɚɸɬɫɹ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɟ ɫɢɥɵ ɩɪɢɬɹ-
ɠɟɧɢɹ ɦɟɠɞɭ ɚɬɨɦɚɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɤɥɨɧ-
ɧɨɫɬɢ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɤɥɚɫɬɟɪɧɵɯ ɫɬɪɭɤɬɭɪ.  

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ 
ɧɚ ɨɫɧɨɜɟ ɡɨɥɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɰɟɧɬɪɨɛɟɠɧɭɸ 
ɞɢɫɤɨɜɭɸ ɭɫɬɚɧɨɜɤɭ, ɤɨɬɨɪɚɹ ɩɨ ɫɬɟɩɟɧɢ ɞɢɫ-
ɩɟɪɫɧɨɫɬɢ ɩɪɢ ɫɭɯɨɦ ɩɨɦɨɥɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭ-
ɱɚɬɶ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɟ ɦɚɬɟɪɢɚɥɵ – 10

2
-10

3
 



ɋɌɊɈɂɌȿɅɖɋɌȼɈ ɂ ȺɊɏɂɌȿɄɌɍɊȺ 

 

Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 5 (51), 2016                                                                          103 

ɧɦ, ɐɟɧɬɪɨɛɟɠɧɚɹ ɞɢɫɤɨɜɚɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞ-
ɫɬɚɜɥɟɧɚ ɜ ɪɚɛɨɬɟ [8Ж ɢ ɫɨɫɬɨɢɬ ɢɡ ɰɢɥɢɧɞɪɢ-
ɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ 1, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɜɚɥ 
4 ɫ ɥɨɩɚɫɬɹɦɢ 5, ɜɚɥ ɡɚɤɪɟɩɥɟɧ ɜ ɤɨɪɩɭɫɟ ɫ 
ɩɨɦɨɳɶɸ ɩɨɞɲɢɩɧɢɤɨɜ 3, ɡɚɤɪɵɬɵɯ ɜɧɟɲɧɢ-
ɦɢ ɜɬɭɥɤɚɦɢ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɬɬɨɤɚ ɨɛ-
ɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. ȼɚɥ 2 ɫɨɟɞɢɧɹɟɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɤɥɢɧɨɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɫɨ ɲɬɨ-
ɤɨɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ ɩɨɦɨɥ ɦɢɧɟɪɚɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɜɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɵ, ɩɨɷɬɨɦɭ 
ɨɩɪɟɞɟɥɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɭɞɟɥɶ-
ɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɩɨɥɧɢɬɟɥɹ, ɜɵɲɟ ɤɨɬɨɪɨɣ 
ɚɤɬɢɜɧɨɫɬɶ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɡɪɚɫɬɚɟɬ ɧɟ-
ɡɧɚɱɢɬɟɥɶɧɨ. Ⱦɥɹ ɡɨɥɵ ɝɢɞɪɨɭɞɚɥɟɧɢɹ  ɫ 
Sɭɞ=600 – 650 ɤɝ/ɦ3

  ɚɤɬɢɜɧɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ 
ɦɚɤɫɢɦɚɥɶɧɚ. 

ɋ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɢɦɟɧɟ-
ɧɢɟ ɢɧɬɟɧɫɢɜɧɨɝɨ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɧɚ ɤɨɦɩɨɧɟɧɬɵ ɩɟɧɨɛɟɬɨɧɚ ɨɩɪɚɜɞɚɧɨ, ɬɚɤ 
ɤɚɤ ɩɪɢ ɦɟɯɚɧɨɚɤɬɢɜɚɰɢɢ ɡɨɥɵ ɩɨɜɵɲɚɟɬɫɹ 
ɟɺ ɩɭɰɰɨɥɚɧɨɜɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɬɟɦ ɫɚɦɵɦ ɡɧɚ-
ɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬɫɹ ɟɺ ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɭɸ-
ɳɚɹ ɪɨɥɶ. 

ɇɚ ɩɪɢɛɨɪɟ ɥɚɡɟɪɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 
«MТМrШSТгОr 201» ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɨ-
ɞɟɪɠɚɧɢɹ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɡɨɥɵ 
ɝɢɞɪɨɭɞɚɥɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɤ-
ɬɢɜɚɰɢɢ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜɟɫɨɜɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɢɰ ɡɨɥ ɝɢɞɪɨɭɞɚɥɟɧɢɹ ɞɨ 
ɢ ɩɨɫɥɟ ɚɤɬɢɜɚɰɢɢ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɤɨɥɢɱɟɫɬ-
ɜɨ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɡɨɥɵ ɝɢɞɪɨɭɞɚ-
ɥɟɧɢɹ ɪɚɡɦɟɪɨɦ ɨɬ 550–1100 ɧɦ ɫɨɫɬɚɜɥɹɟɬ 
15–18%. Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɢ ɱɚɫɬɢɰ ɦɨɥɨɬɨɣ 
ɡɨɥɵ ɝɢɞɪɨɭɞɚɥɟɧɢɹ ɜɵɩɨɥɧɟɧɵ ɫ ɩɨɦɨɳɶɸ 
ɷɥɟɤɬɪɨɧɧɨɣ ɪɚɫɬɪɨɜɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɧɚ ɦɢɤ-
ɪɨɫɤɨɩɟ ɊɗɆ 100ɍ ɫ ɪɚɡɪɟɲɟɧɢɟɦ 500 ɦɤɦ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.  

 

 
 

Ɋɢɫ.1. ɑɚɫɬɢɰɵ ɦɨɥɨɬɨɣ ɡɨɥɵ ɝɢɞɪɨɭɞɚɥɟɧɢɹ ɫ Sɭɞ=600 – 650 ɦ2/ɤɝ 
ɫ ɪɚɡɪɟɲɟɧɢɟɦ 500 ɦɤɦ 

 
ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɛɪɚɡɰɨɜ ɩɟɧɨɛɟɬɨɧɚ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ: 
1. ȼɹɠɭɳɟɟ – ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ ɐȿɆ II /Ⱥ-

ɒ 42,5ɇ  ɂɫɤɢɬɢɦɫɤɨɝɨ ɰɟɦɟɧɬɧɨɝɨ ɡɚɜɨɞɚ.  
2. ɉɟɫɨɤ ɝɢɞɪɨɧɚɦɵɜɧɨɣ ɫ ɪɟɤɢ ɂɪɬɵɲɚ, 

Ɇɤ=1,9–2,1; ɢɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ 2635 ɤɝ/ɦ3
;  

3. Ɂɨɥɚ ɝɢɞɪɨɭɞɚɥɟɧɢɹ ɜɥɚɠɧɨɫɬɶɸ 55% , 
ɧɚɫɵɩɧɨɣ ɩɥɨɬɧɨɫɬɶɸ 800 ɤɝ/ɦ3, ɭɞɟɥɶɧɵɦɢ 
ɩɨɜɟɪɯɧɨɫɬɹɦɢ Sɭɞ=170–200 ɤɝ/ɦ3

 ɢ Sɭɞ=600–

650 ɤɝ/ɦ3, ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɜ 
ɜɨɡɞɭɲɧɨ-ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ 0,127 ȼɬ/(ɦ°ɋ), 
ɩɥɨɬɧɨɫɬɶ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɥɨɠɟɧɢɹ ɜ ɡɨɥɨɨɬ-
ɜɚɥɟ 1400 ɤɝ/ɦ3

 . 
4. ɉɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶ ɉȻ-Ʌɸɤɫ (ɩɟɧɚ ɨɬ-

ɞɟɥɶɧɨ ɩɪɢɝɨɬɨɜɥɟɧɧɚɹ: Hp – 9,8, ɤɪɚɬɧɨɫɬɶ 
ɩɟɧɵ – 10, ɭɫɬɨɣɱɢɜɨɫɬɶ - 7%). 

5. ȼɨɞɚ ɜɨɞɨɩɪɨɜɨɞɧɚɹ.
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ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɧɨɣ 
ɫɦɟɫɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɟɧɨɛɟɬɨɧɚ: 

1. Ɂɨɥɚ ɞɨɡɢɪɭɟɬɫɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɰɟɧɬɪɨ-
ɛɟɠɧɭɸ ɞɢɫɤɨɜɭɸ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɩɨɦɨɥɚ. 

2. Ɂɨɥɚ, ɩɟɫɨɤ ɢ ɰɟɦɟɧɬ ɞɨɡɢɪɭɸɬɫɹ, ɩɟ-
ɪɟɦɟɲɢɜɚɸɬɫɹ ɢ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɨɦ ɩɨɞɚ-
ɸɬɫɹ ɜ ɪɚɫɯɨɞɧɵɣ ɛɭɧɤɟɪ. 

3. ɉɟɧɨɨɛɪɚɡɨɜɚɬɟɥɶ ɢ ɜɨɞɚ ɫ ɬɟɦɩɟɪɚɬɭ-
ɪɨɣ 20-25°ɋ ɞɨɡɢɪɭɸɬɫɹ ɢ ɩɨɫɬɭɩɚɸɬ ɜ ɩɟɧɨ-
ɝɟɧɟɪɚɬɨɪ, ɜ ɤɨɬɨɪɨɦ ɜ ɬɟɱɟɧɢɟ 5–6 ɦɢɧɭɬ 
ɜɡɛɢɜɚɟɬɫɹ ɩɟɧɚ.  

4. Ƚɨɬɨɜɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɩɟɧɚ ɩɨɞɚɟɬɫɹ ɜ 
ɫɦɟɫɢɬɟɥɶ ɋɆɋ-40 ɢ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɫ ɪɚɫ-
ɬɜɨɪɨɦ (ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨ-ɡɨɥɶɧɚɹ ɫɦɟɫɶ) 
ɟɳɟ ɜ ɬɟɱɟɧɢɟ 3–4 ɦɢɧɭɬ. 

5. Ƚɨɬɨɜɚɹ ɩɟɧɨɦɚɫɫɚ ɪɚɡɥɢɜɚɟɬɫɹ ɜ ɮɨɪ-
ɦɵ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɚɹ ɜɵɞɟɪɠɤɚ ɫɦɟɫɢ ɜ ɬɟɱɟɧɢɟ 3–4 ɱɚɫɨɜ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 20 °ɋ.  

6. Ɉɛɪɚɡɰɵ ɜɵɞɟɪɠɢɜɚɥɢɫɶ ɩɪɢ ɬɟɦɩɟɪɚ-
ɬɭɪɟ 20±2 °ɋ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 55% 
28 ɫɭɬɨɤ ɧɨɪɦɚɥɶɧɨɝɨ ɬɜɟɪɞɟɧɢɹ.  

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɩɟɧɨɛɟɬɨɧɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɯɚɧɨɚɤɬɢɜɢɪɨ-
ɜɚɧɧɨɣ ɡɨɥɵ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɡɚɦɤɧɭɬɭɸ 

ɫɬɪɭɤɬɭɪɭ ɩɨɪ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɫɪɟɞɧɢɦ ɞɢɚ-
ɦɟɬɪɨɦ ɢ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵɦɢ ɩɨ ɫɟɱɟɧɢɸ 
ɦɟɠɩɨɪɨɜɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ. Ɉɩɬɢɦɚɥɶɧɚɹ 
ɫɬɪɭɤɬɭɪɚ ɩɟɧɨɛɟɬɨɧɚ ɨɩɪɟɞɟɥɟɧɚ ɧɚ ɨɫɧɨɜɚ-
ɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɩɪɟɞɥɨɠɟɧɧɵɯ 
Ƚ.ɂ. Ʌɨɝɢɧɨɜɵɦ ɢ Ⱥ.ɉ. Ɏɢɥɢɧɵɦ, ɤɨɬɨɪɚɹ ɯɚ-
ɪɚɤɬɟɪɢɡɭɟɬ ɡɚɩɨɥɧɹɟɦɨɫɬɶ ɟɞɢɧɢɰɵ ɨɛɴɟɦɚ 
ɲɚɪɨɨɛɪɚɡɧɵɦɢ ɬɟɥɚɦɢ, ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɢɡ-
ɥɨɠɟɧɚ ɦɨɞɟɥɶ ɜ ɪɚɛɨɬɟ [9].  

Ɉɛɴɟɦ ɩɨɪ ɜ ɩɟɧɨɛɟɬɨɧɟ, ɤɨɬɨɪɵɣ ɮɨɪ-
ɦɢɪɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɭɬɟɦ, ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д6Ж 

 

113401 ,ȼ/Ɍ)Ж/,(ρ[V ɫɪɜ  , 

 

ɝɞɟ ɫɪ  – ɫɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ ɩɟɧɨɛɟɬɨɧɚ, 
ɤɝ/ɥ; ȼ/Ɍ – ɨɬɧɨɲɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɵ ɡɚɬɜɨɪɟ-
ɧɢɹ ɤ ɦɚɫɫɟ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ, ɬ.ɟ. ɤ ɦɚɫɫɟ 
ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɚ. 

Ɏɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɟɧɨɛɟ-
ɬɨɧɚ ɨɩɪɟɞɟɥɹɥɢɫɶ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȽɈɋɌɚ, ɜ ɜɨɡɪɚɫɬɟ 28 ɫɭɬɨɤ ɧɨɪɦɚɥɶɧɨɝɨ 
ɬɜɟɪɞɟɧɢɹ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛ-
ɥɢɰɟ 1.  

 
Ɍɚɛɥɢɰɚ 1-  Ɏɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɪɚɡɰɨɜ ɩɟɧɨɛɟɬɨɧɚ 
 

ɉɨɤɚɡɚɬɟɥɶ 

Ʉɨɧɬɪɨɥɶɧɵɣ 
ɨɛɪɚɡɟɰ ɛɟɡ 

ɡɨɥɵ 

ɍɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɡɨɥɵ 

Sɭɞ=170-200 ɤɝ/ɦ3
 Sɭɞ=600-650 ɤɝ/ɦ3

 

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɣ  
ɡɨɥɵ ɝɢɞɪɨɭɞɚɥɟɧɢɹ 

10% 30% 10% 30% 

Rɫɠ Rɫɠ Rɫɠ Rɫɠ Rɫɠ 

ɇɨɦɟɪ ɨɛɪɚɡɰɚ - №1 №2 №3 №4 

ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ Rɫɠ, 
Ɇɩɚ 

3,5 3,4 3,1 3,6 3,2 

ɋɪɟɞɧɹɹ ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3
 658-702 705 695 720 670 

ɋɪɟɞɧɹɹ ɬɟɩɥɨɩɪɨɜɨɞ-
ɧɨɫɬɶ ɩɟɧ, ȼɬ/(ɦɄ) 0,220 

0,170 0,186 0,191 0,183 

Ɇɨɪɨɡɨɫɬɨɣɤɨɫɬɶ, ɰɢɤɥ  35 35 35 35 35 

ȼɨɞɨɩɨɝɥɨɳɟɧɢɟ, % ɩɨ 
ɦɚɫɫɟ 

14 14 14 14 14 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɩɨɪ ɜ ɩɟɧɨ-

ɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɚɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɟɬɨɞ 
ɪɬɭɬɧɨɣ ɩɨɪɨɦɟɬɪɢɢ ɢ ɚɧɚɥɢɡɚɬɨɪ 
«PШrШsТЦОЭОr 2000». Ⱦɚɧɧɵɣ ɩɪɢɛɨɪ ɩɨɡɜɨɥɢɥ 
ɢɡɦɟɪɢɬɶ ɲɢɪɨɤɢɣ ɢɧɬɟɪɜɚɥ ɪɚɡɦɟɪɨɜ ɩɨɪ 
(ɦɟɡɨ- ɢ ɦɚɤɪɨɩɨɪ), ɨɛɳɢɣ ɨɛɴɟɦ ɩɨɪ ɜ 

ɩɟɧɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɚɯ ɫɨɫɬɚɜɢɥ 0,759 ɫɦ3/ɝ 
ɩɪɢ ɞɢɚɦɟɬɪɟ ɩɨɪ ɨɬ 0,05410

-3
 ɞɨ 0,0210

-3
 ɦ.  

Ɋɟɧɬɝɟɧɨɜɫɤɢɦ ɞɢɮɪɚɤɬɨɦɟɬɪɨɦ “Bruker 
D8 ADVANCE” ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɦɢɧɟɪɚɥɶɧɵɣ 
ɫɨɫɬɚɜ ɩɟɧɨɛɟɬɨɧɧɵɯ ɨɛɪɚɡɰɨɜ: ɦɢɧɟɪɚɥɵ 
CaCO3; Ca(OH)2; Ca2SiO4; SiO2; 3CaO·SiO2. 



ɋɌɊɈɂɌȿɅɖɋɌȼɈ ɂ ȺɊɏɂɌȿɄɌɍɊȺ 
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ɇɚɥɢɱɢɟ ɩɪɨɞɭɤɬɨɜ ɝɢɞɪɚɬɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɨ 
ɩɨ ɩɢɤɚɦ ɫ d, ·10-10

 = 4,92; 2,63; 2,45; 1,48; 
1,45; 9,8; [Ca(OH)2 ɢ CК2SiO4xH2OЖ ɢ d , ·10-10

 = 
3,87; 3,04; 2,05; 1,92 [CaCO3Ж. ɋɨɞɟɪɠɚɧɢɟ 
Ca2SiO4 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɥɢɧɢɹɦ d, ·10-10

  
= 2,77; 2,18; 1,97.  

ɇɚ ɬɟɪɦɨɝɪɚɦɦɟ ɨɛɪɚɡɰɚ ɩɟɧɨɛɟɬɨɧɚ  
(ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦ ɬɟɪɦɢɱɟɫɤɨɦ ɚɧɚɥɢɡɚ-
ɬɨɪɟ DTG-60, SHIMADZU) ɫɢɦɦɟɬɪɢɱɧɨɫɬɶ 
ɩɢɤɨɜ ɨɞɧɨɪɨɞɧɚ ɧɚ ɜɫɟɯ ɭɱɚɫɬɤɚɯ ɤɪɢɜɵɯ 
DSC ɢ DTG, ɱɬɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɨɞɧɨɪɨɞɧɨɫɬɶ 
ɫɨɫɬɚɜɚ ɨɛɪɚɡɰɚ. ɂɧɬɟɝɪɚɥɶɧɚɹ ɨɛɳɚɹ ɩɨɬɟɪɹ 
ɦɚɫɫɵ ɫɨɫɬɚɜɥɹɟɬ 10,65%. 

Ɂɚɤɥɸɱɟɧɢɟ 
ɉɪɢɦɟɧɟɧɢɟ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɣ ɡɨɥɵ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ, ɧɚɦɧɨɝɨ 
ɩɪɟɜɵɲɚɸɳɭɸ ɩɪɨɱɧɨɫɬɶ ɨɛɵɱɧɵɯ ɩɟɧɨɛɟ-
ɬɨɧɨɜ, ɚ ɧɢɡɤɚɹ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɢ ɩɨɜɵɲɟɧɧɚɹ 
ɩɥɨɬɧɨɫɬɶ ɦɟɠɩɨɪɨɜɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɜ ɩɟɧɨ-
ɛɟɬɨɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɧɭɸ ɟɝɨ ɦɨɪɨ-
ɡɨɫɬɨɣɤɨɫɬɶ. ɉɪɢɦɟɧɟɧɢɟ ɡɨɥɵ ɝɢɞɪɨɭɞɚɥɟ-
ɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɨɣ ɦɢɧɟɪɚɥɶ-
ɧɨɣ ɞɨɛɚɜɤɢ ɜ ɩɟɧɨɛɟɬɨɧɟ ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨ-
ɦɢɬɶ ɨɬ 10 ɞɨ 15% ɰɟɦɟɧɬɚ. 

Ɏɢɡɢɤɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɟɧɨɛɟɬɨɧɚ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɦɚɪɤɚ ɩɟɧɨɛɟɬɨɧɚ ɩɨ ɫɪɟɞɧɟɣ 
ɩɥɨɬɧɨɫɬɢ – D700; ɫɪɟɞɧɹɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 
ɩɟɧ = 0,183 ȼɬ/(ɦɄ); ɩɚɪɨɩɪɨɧɢɰɚɟɦɨɫɬɶ – 
0,17 ɤɝ/(ɦ ɱ ɉɚ); ɫɨɪɛɰɢɨɧɧɚɹ ɜɥɚɠɧɨɫɬɶ – ɧɟ 
ɛɨɥɟɟ 7–9% ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 
75%, ɤɥɚɫɫ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ – ȼ35, 
ɦɚɪɤɚ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ – ɨɬ F30. 

Ɉɩɬɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɵɫɨɤɨɞɢɫ-
ɩɟɪɫɧɨɣ ɡɨɥɵ ɝɢɞɪɨɭɞɚɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 
10%, ɬ.ɤ. ɞɚɥɶɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɹɜɥɹɟɬɫɹ 
ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɫɧɢ-
ɠɚɸɬɫɹ ɩɪɨɱɧɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɟɧɨɛɟɬɨɧɚ 
(ɛɨɥɟɟ ɱɟɦ ɧɚ 5%), ɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 
ɭɦɟɧɶɲɚɟɬɫɹ ɧɚ 3%. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɧɨɛɟ-
ɬɨɧɚ ɧɚ ɤɨɦɩɨɡɢɰɢɨɧɧɨɦ ɜɹɠɭɳɟɦ ɫ ɫɨɞɟɪ-
ɠɚɧɢɟɦ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɡɨɥɵ ɝɢɞ-
ɪɨɭɞɚɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨɦɢɬɶ ɰɟɦɟɧɬ ɨɬ 
10 ɞɨ 15% ɛɟɡ ɫɧɢɠɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤ ɹɱɟɢɫɬɵɯ ɛɟɬɨɧɨɜ ɢ ɭɥɭɱɲɚɬɶ ɬɟɩ-
ɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɨ 10%. 

ȼ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɨɱɧɨɫɬɶɸ ɹɱɟɢɫɬɨɝɨ ɛɟ-
ɬɨɧɚ ɜ 28-ɫɭɬɨɱɧɨɦ ɜɨɡɪɚɫɬɟ ɩɪɨɱɧɨɫɬɶ ɧɟɚɜ-
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ɞɨ 0,293 ȼɬ/(ɦɄ). 
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TECHNOLOGY OF FOAM CONCRETE ON 

COMPOSITE KNITTING 
WITH HYDROREMOVAL ASHES 

 
I.N. Kuznetsova, M.A.Raschupkina 

 
Abstract. In this article an attempt to provide an 

advanced method of production of foam concrete is 
made. The advanced production technology of foam 
concrete on composite knitting with content of the 
high-disperse particles of ashes of hydroremoval re-
ceived by crushing of particles of ashes allows to 
make constructional and heat-insulating material, 
using production wastes TEC. The received results of 
heatphysical and mechanical properties of ashes as 
high-disperse additive and foam concrete samples 
are provided and proved. 

 
Keywords: foam concrete, ashes, production 

technology of foam concrete, property.
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