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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«Ȼɟɥɝɨɪɨɞɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ȼ.Ƚ. ɒɭɯɨɜɚ», 
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Аɧɧɨɬɚɰиɹ. Ɍɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɨ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɞɬɜɟɪɠɞɟɧɨ, ɱɬɨ 
ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɢɯ ɞɨɛɚɜɨɤ ɜ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɫɦɟɫɹɯ 
ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜɢɞ ɢ ɪɚɫɯɨɞ ɜɹɠɭɳɟɝɨ, ɧɨ ɢ ɦɟɥɤɢɣ ɡɚɩɨɥɧɢɬɟɥɶ. 
Иɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɤɨɦɥɟɤɫɧɵɯ ɞɨɛɚɜɨɤ ɧɚ ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɰɟɦɟɧɬɧɨɣ ɦɚɬɪɢɰɟɣ ɛɟɬɨɧɚ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɩɪɚɜɥɹɹ ɩɪɨɰɟɫɫɚɦɢ ɚɞɫɨɪɛɰɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɯ ɩɥɟɧɨɤ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ, ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɭɩɟɪ- ɢ 
ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɤɜɚɪɰɟɜɵɣ ɩɟɫɨɤ, ɜɹɠɭɳɟɟ, ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ ɫɦɟɫɢ, 
ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ, ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ, ɪɚɡɠɢɠɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. 

 

ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɶɧɚ ɪɚɡɪɚɛɨɬɤɚ 

ɧɨɜɵɯ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɞɨɛɚɜɨɤ ɢ ɦɟɬɨɞɢɤ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɬɨɧɚ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɭɩɟɪ- ɢ 
ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ 
ɨɤɚɡɵɜɚɟɬ ɜɢɞ ɜɹɠɭɳɟɝɨ, ɟɝɨ ɦɢɧɟɪɚɥɶɧɵɣ 
ɫɨɫɬɚɜ ɢ ɞɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Д1-3Ж. ȼɥɢɹɧɢɟ 
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ɦɟɥɤɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɢɡ ɩɟɫɤɚ ɧɚ 
ɪɚɡɠɢɠɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɨɛɚɜɨɤ 
ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɦɚɥɨ 
ɢɫɫɥɟɞɨɜɚɧɨ Д4Ж. Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ 
ɷɬɨɦɭ ɜɨɩɪɨɫɭ. 

ȼɥɢɹɧɢɟ ɦɟɥɤɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɋɉ ɢ Ƚɉ 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɟɫɤɢ ɇɢɠɧɟɨɥɶɲɚɧɫɤɨɝɨ 
(ɩɟɫɨɤ 1 – ɫɜɟɬɥɵɣ) ɢ Ȼɟɡɥɸɞɨɜɫɤɨɝɨ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ (ɩɟɫɨɤ 2 – ɠɟɥɬɨɣ ɨɤɪɚɫɤɢ, 
ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɧɚɥɢɱɢɟɦ ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɯ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɟɝɨ ɱɚɫɬɢɰ ɩɥɟɧɨɤ ɢɡ ɨɤɫɢɞɨɜ 
ɢ ɝɢɞɪɨɤɫɢɞɨɜ ɠɟɥɟɡɚ). ȼ ɤɚɱɟɫɬɜɟ ɜɹɠɭɳɢɯ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ ɐȿɆ I 42,5 ɇ 

ɁȺɈ «Ȼɟɥɝɨɪɨɞɰɟɦɟɧɬ» ɢ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ 
ɐȿɆ II/Ⱥ-ɒ 42,5 ɇ «ɋɟɛɪɹɤɨɜɰɟɦɟɧɬ». 

ɇɚ ɤɨɧɬɪɨɥɶɧɨɦ ɫɨɫɬɚɜɟ (ɐ:ɉ=1:3) ɫ 
ɱɢɫɬɵɦ ɩɟɫɤɨɦ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ 
ɜɨɞɨɰɟɦɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ 
ɧɨɪɦɚɥɶɧɭɸ ɝɭɫɬɨɬɭ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɣ 
ɫɦɟɫɢ ɩɨ ȽɈɋɌ 310.4-86, ɩɪɢ ɷɬɨɦ ɪɚɫɩɥɵɜ 
ɤɨɧɭɫɚ (ɊɄ) ɫɨɫɬɚɜɢɥ 113 ɦɦ. ȼ ɤɚɱɟɫɬɜɟ 
ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɋ-3 (0,6 
%) ɢ MОХПХЮб (0,3 %). Ɋɟɡɭɥɶɬɚɬɵ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɯ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ 
ɨɬ ɜɢɞɚ ɜɹɠɭɳɟɝɨ, ɱɬɨ ɨɛɳɟɢɡɜɟɫɬɧɨ, ɧɨ ɢ ɨɬ 
ɩɪɢɦɟɧɹɟɦɨɝɨ ɩɟɫɤɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɨɜɵɦ, 
ɦɚɥɨɢɫɫɥɟɞɨɜɚɧɧɵɦ ɮɚɤɬɨɦ (ɪɢɫ. 1). 

 

 

 

 

 
                          ɚ)                                                                                         ɛ) 

Ɋɢɫ. 1. ȼɥɢɹɧɢɟ ɜɢɞɚ ɜɹɠɭɳɟɝɨ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɫɭɩɟɪ- ɢ ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ: 
ɚ) – ɐȿɆ I 42,5 ɇ ɁȺɈ «Ȼɟɥɝɨɪɨɞɰɟɦɟɧɬ»; ɛ) – ɐȿɆ II/Ⱥ-ɒ 42,5 ɇ «ɋɟɛɪɹɤɨɜɰɟɦɟɧɬ» 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 1,ɚ 

ɞɚɧɧɵɯ, ɡɚɦɟɧɚ ɩɟɫɤɚ 1 ɧɚ ɩɟɫɨɤ 2 ɜ ɫɦɟɫɢ ɧɚ 
ɐȿɆ I, ɩɪɢɜɟɥɚ ɤ ɧɟɨɠɢɞɚɧɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ: 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɋ-3 
ɨɫɬɚɥɚɫɶ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡ ɢɡɦɟɧɟɧɢɣ 
(ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 4 %), ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɭ MОХПХЮб 
ɭɦɟɧɶɲɢɥɚɫɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 20 %. 
Ⱥɧɚɥɨɝɢɱɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɚ ɐȿɆ II/Ⱥ-ɒ 
«ɋɟɛɪɹɤɨɜɰɟɦɟɧɬ»: ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɋ-3 ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɢɡɦɟɧɢɥɚɫɶ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɭ MОХПХЮб 
ɭɦɟɧɶɲɢɥɚɫɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 22 % 
(ɪɢɫɭɧɨɤ 1,ɛ). 

ɗɬɢ ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 
ɱɬɨ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɋ-3 ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ 
ɜɢɞɭ ɜɹɠɭɳɟɝɨ, ɧɨ ɦɚɥɨɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɩɟɫɤɭ; 
ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ MОХПХЮб ɜɟɞɟɬ ɫɟɛɹ 
ɧɚɨɛɨɪɨɬ – ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɟɧɶ ɫɢɥɶɧɨ 
ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɩɟɫɤɚ, ɧɨ ɦɚɥɨ – ɨɬ ɜɢɞɚ 
ɜɹɠɭɳɟɝɨ. ɉɪɢ ɫɦɟɲɢɜɚɧɢɢ ɬɨɥɶɤɨ ɩɟɫɤɚ 1 
(ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ ɜɹɠɭɳɟɝɨ) ɫ ɪɚɫɬɜɨɪɚɦɢ 
MОХПХЮб ɢ ɋ-3 ɜ ɩɪɨɩɨɪɰɢɢ ȼ/Ɍ=0,11 ɩɪɢ 
ɪɚɜɧɵɯ ɞɨɡɢɪɨɜɤɚɯ ɞɨɛɚɜɨɤ (1% ɨɬ ɦɚɫɫɵ 
ɩɟɫɤɚ) ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ MОХПХЮб ɩɨɜɵɲɚɟɬ 

ɬɟɤɭɱɟɫɬɶ ɩɟɫɤɚ ɧɚ 8 % (ɊɄ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ 
130 ɞɨ 142 ɦɦ), ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɋ-3 ɧɟ 
ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɹ ɧɚ ɊɄ. ɗɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɚɞɫɨɪɛɰɢɨɧɧɵɟ 
ɫɥɨɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ 
ɜɥɢɹɸɬ ɧɚ ɪɚɡɠɢɠɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 
ɞɨɛɚɜɨɤ ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɩɨ-
ɪɚɡɧɨɦɭ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɵ ɞɨɛɚɜɨɤ.  

ɋɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɋ-3 ɷɮɮɟɤɬɢɜɧɨ 
(ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 30 %) ɪɚɡɠɢɠɚɟɬ 
ɦɟɥɤɨɡɟɪɧɢɫɬɭɸ ɫɦɟɫɶ ɧɚ ɜɹɠɭɳɟɦ ɐȿɆ I 
(Ȼɟɥɝɨɪɨɞɰɟɦɟɧɬ), ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɢɞɚ ɩɟɫɤɚ, 
ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɧɚ ɜɹɠɭɳɟɦ ɐȿɆ II 
(ɋɟɛɪɹɤɨɜɰɟɦɟɧɬ) ɪɚɡɠɢɠɚɸɳɢɣ ɷɮɮɟɤɬ 
ɧɟɡɧɚɱɢɬɟɥɟɧ – 15 %. ɍ MОХПХЮб 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɚ ɩɟɫɤɟ ɫ ɦɚɥɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɩɪɢɦɟɫɟɣ ɩɨɜɵɲɚɟɬɫɹ ɧɚ 30 %, 
ɚ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɩɟɫɨɤ ɫ ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɢɫɬɵɯ ɩɪɢɦɟɫɟɣ 
ɪɚɡɠɢɠɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ ɜɫɟɝɨ 
ɧɚ 12-15 %, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɢɞɚ ɰɟɦɟɧɬɚ. 

ɉɟɫɨɤ ɫ ɦɚɥɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɪɢɦɟɫɟɣ ɢɡ 
ɩɥɟɧɨɤ ɨɤɫɢɞɨɜ ɢ ɝɢɞɪɨɤɫɢɞɨɜ ɠɟɥɟɡɚ ɢɦɟɟɬ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɷɥɟɤɬɪɨɨɬɪɢɰɚɬɟɥɶɧɵɣ 
ɡɚɪɹɞ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɩɥɨɯɨ 
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ɚɞɫɨɪɛɢɪɭɟɬ ɚɧɢɨɧɚɤɬɢɜɧɵɟ ɫɭɩɟɪ- ɢ 
ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɵ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ 
ɦɨɞɢɮɢɤɚɰɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɤɜɚɪɰɟɜɨɝɨ 
ɩɟɫɤɚ ɪɚɫɬɜɨɪɚɦɢ ɫɨɥɟɣ 2-ɯ ɢ 3-ɯ ɜɚɥɟɧɬɧɵɯ 
ɤɚɬɢɨɧɨɜ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɪɚɡɠɢɠɟɧɢɟ 
ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɫ ɩɨɦɨɳɶɸ ɚɧɢɨɧɧɨɝɨ 
ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ.  

ɉɨɫɥɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ ɩɟɫɤɚ 1 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɦɢ ɫɨɥɹɦɢ (F1, F2 ɢ F3) 

ɪɚɡɠɢɠɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɋ-3 ɧɚ ɜɹɠɭɳɟɦ ɐȿɆ II 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ. ɉɪɢ ɞɨɡɢɪɨɜɤɚɯ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ 0,03-0,1 % ɨɬ ɦɚɫɫɵ 
ɩɟɫɤɚ ɪɚɡɠɢɠɚɸɳɢɣ ɷɮɮɟɤɬ ɩɨɜɵɲɚɟɬɫɹ ɞɨ 
20 %, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɪɨɹɜɥɟɧɢɢ 
ɫɢɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ. Ɋɟɡɭɥɶɬɚɬɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2. 

 
 

Ɋɢɫ. 2. ȼɥɢɹɧɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɞɢɮɢɤɚɬɨɪɨɜ  
ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɋ-3 

 

MОХПХЮб ɷɮɮɟɤɬɢɜɧɨ ɪɚɡɠɢɠɚɟɬ ɫɦɟɫɢ ɢɡ 
ɐȿɆ II ɢ ɩɟɫɤɚ 1 (ɊɄ=160 ɦɦ), ɞɨɛɚɜɥɟɧɢɟ ɜ 
ɬɚɤɢɟ ɫɦɟɫɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɞɢɮɢɤɚɬɨɪɨɜ 

ɫɧɢɠɚɟɬ ɢɥɢ ɞɚɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ 
ɪɚɡɠɢɠɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚ 5-10 % (ɪɢɫ. 3). 

 

 
 

Ɋɢɫ. 3. ȼɥɢɹɧɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɞɢɮɢɤɚɬɨɪɨɜ  
ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ MОХПХЮб 
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ȼɥɢɹɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɞɨɛɚɜɨɤ ɧɚ 
ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɚ 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɫɭɩɟɪ- ɢ 
ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ 
ɜɨɞɨɩɨɬɪɟɛɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ, ɢ ɬɟɦ 
ɫɚɦɵɦ, ɭɜɟɥɢɱɢɬɶ ɩɪɨɱɧɨɫɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɚ [5-8]. 

Ⱥɜɬɨɪɚɦɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 

ɢɡɭɱɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɨɛɪɚɡɰɨɜ 
ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ ɛɟɡ ɫɧɢɠɟɧɢɹ 
ɜɨɞɨɰɟɦɟɧɬɧɨɝɨ ɨɬɧɨɲɟɧɢɹ. 

ɂɡ ɩɪɢɝɨɬɨɜɥɟɧɧɨɣ ɫɦɟɫɢ ɮɨɪɦɨɜɚɥɢ 
ɨɛɪɚɡɰɵ-ɛɚɥɨɱɤɢ 2,5ɯ2,5ɯ10 ɫɦ, ɤɨɬɨɪɵɟ 
ɩɨɫɥɟ ɩɪɨɩɚɪɢɜɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 80 0ɋ 
ɢɫɩɵɬɵɜɚɥɢ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɫɠɚɬɢɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɪɢɜɟɞɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 4, 5. 

 

 
 

Ɋɢɫ. 4. ȼɥɢɹɧɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɞɢɮɢɤɚɬɨɪɨɜ+ MОХПХЮб  
ɧɚ ɩɪɨɱɧɨɫɬɶ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ  

 

 
 

Ɋɢɫ. 5. ȼɥɢɹɧɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɦɨɞɢɮɢɤɚɬɨɪɨɜ+ ɋ-3  
ɧɚ ɩɪɨɱɧɨɫɬɶ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ 
ɩɨɥɢɤɚɪɛɨɤɫɢɥɚɬɧɨɝɨ ɬɢɩɚ ɩɨɜɵɲɚɟɬ ɩɪɟɞɟɥ 
ɩɪɨɱɧɨɫɬɢ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ ɩɪɢ 
ɫɠɚɬɢɢ ɧɚ 25 % ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɨɫɬɚɜɚɦɢ ɫ 
ɞɨɛɚɜɤɨɣ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɋ-3 ɩɪɢ 
ɨɞɢɧɚɤɨɜɨɦ ɡɧɚɱɟɧɢɢ ȼ/ɐ=0,5 (ɩɨ ɞɚɧɧɵɦ 
ɤɨɧɬɪɨɥɶɧɵɯ ɫɨɫɬɚɜɨɜ). 

ɉɪɢ ɷɬɨɦ ɜɜɨɞ ɷɥɟɤɬɪɨɥɢɬɚ ɜɦɟɫɬɟ ɫ 
ɞɨɛɚɜɤɨɣ ɋ-3 ɩɨɜɵɲɚɟɬ ɩɪɨɱɧɨɫɬɶ ɩɪɢ 
ɫɠɚɬɢɢ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ ɞɨ 35 %. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɦɟɫɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɦɨɞɢɮɢɤɚɬɨɪɨɜ+ MОХПХЮб ɩɪɨɱɧɨɫɬɶ ɩɪɢ 
ɫɠɚɬɢɢ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ ɩɨɜɵɲɚɟɬɫɹ 
ɧɚ 18 %. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧ ɜɚɠɧɵɣ ɜ 
ɩɪɚɤɬɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɪɟɡɭɥɶɬɚɬ, 
ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɟ ɬɨɥɶɤɨ ɜɢɞ 
ɜɹɠɭɳɟɝɨ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɪɚɡɠɢɠɢɬɟɥɟɣ, ɧɨ ɢ 
ɦɟɥɤɢɣ ɡɚɩɨɥɧɢɬɟɥɶ. 

ɉɪɢɦɟɧɟɧɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɦɨɞɢɮɢɤɚɬɨɪɨɜ ɩɟɫɤɚ ɦɨɠɟɬ ɭɫɢɥɢɜɚɬɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɪɚɡɠɢɠɢɬɟɥɟɣ ɧɚ 
10-20 % ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɜɵɲɚɬɶ ɩɪɨɱɧɨɫɬɶ 
ɧɚ 20-30 %. 

Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɩɨɥɧɟɧɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɜɵɜɨɞɵ: 

1. ɇɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɞɨɛɚɜɨɤ 
ɩɥɚɫɬɢɮɢɰɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɨɤɚɡɵɜɚɟɬ 
ɜɥɢɹɧɢɟ ɧɟ ɬɨɥɶɤɨ ɜɢɞ ɢ ɪɚɫɯɨɞ ɜɹɠɭɳɟɝɨ, ɧɨ 
ɢ ɩɪɢɦɟɧɹɟɦɵɣ ɤɜɚɪɰɟɜɵɣ ɩɟɫɨɤ, ɤ 
ɨɫɨɛɟɧɧɨɫɬɹɦ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 
ɧɚɥɢɱɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɪɟɧ ɩɟɫɤɚ 
ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɯ ɩɥɟɧɨɤ ɢɡ ɨɤɫɢɞɨɜ ɢ 
ɝɢɞɪɨɤɫɢɞɨɜ ɠɟɥɟɡɚ ɢ ɚɥɸɦɢɧɢɹ, 
ɨɤɚɡɵɜɚɸɳɢɯ ɜɥɢɹɧɢɟ ɧɚ ɪɟɨɥɨɝɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 
ɰɟɦɟɧɬɧɨɣ ɦɚɬɪɢɰɟɣ ɛɟɬɨɧɚ. 

2. ɋɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɋ-3 
ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɜɢɞɭ ɩɪɢɦɟɧɹɟɦɨɝɨ ɜɹɠɭɳɟɝɨ, 
ɧɨ ɦɚɥɨ ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɜɢɞɭ ɦɟɥɤɨɝɨ 
ɡɚɩɨɥɧɢɬɟɥɹ. ɋɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɋ-3 
ɪɚɡɠɢɠɚɟɬ ɛɟɬɨɧɧɭɸ ɦɟɥɤɨɡɟɪɧɢɫɬɭɸ ɫɦɟɫɶ 
ɧɚ 30 % ɧɚ ɜɹɠɭɳɟɦ ɐȿɆ I (Ȼɟɥɝɨɪɨɞɰɟɦɟɧɬ), 
ɧɨ ɦɚɥɨ ɪɚɡɠɢɠɚɟɬ ɧɚ ɜɹɠɭɳɟɦ ɐȿɆ II 
(ɋɟɛɪɹɤɨɜɰɟɦɟɧɬ) – ɧɚ 15 %. ȼ ɬɨ ɠɟ ɜɪɟɦɹ 
ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ ɆОХПХЮб ɩɪɨɹɜɥɹɟɬ 
ɛɨɥɶɲɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɩɟɫɤɚɦ, ɧɨ ɦɚɥɨ 
ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɩɪɢɦɟɧɹɟɦɨɝɨ ɜɹɠɭɳɟɝɨ. 
Ɋɚɡɠɢɠɚɟɬ ɫɦɟɫɢ ɧɚ ɫɜɟɬɥɨɦ ɩɟɫɤɟ ɧɚ 30 %, ɚ 
ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɠɟɥɬɵɣ ɩɟɫɨɤ ɪɚɡɠɢɠɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ ɞɨ 12 %. 

3. Ɇɟɥɤɨɡɟɪɧɢɫɬɵɣ ɛɟɬɨɧ ɧɚ ɜɹɠɭɳɟɦ 
ɐȿɆ II (ɋɟɛɪɹɤɨɜɰɟɦɟɧɬ) ɷɮɮɟɤɬɢɜɧɨ 

ɪɚɡɠɢɠɚɸɬɫɹ ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɨɦ ɋ-3 ɢ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɦɢ ɦɨɞɢɮɢɤɚɬɨɪɚɦɢ ɞɨ 30 %. 
ɉɪɢɦɟɧɟɧɢɟ ɞɨɛɚɜɤɢ ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɚ 
MОХПХЮб ɜ ɫɦɟɫɹɯ ɧɚ ɩɟɫɤɟ 1 ɛɟɡ ɩɪɢɦɟɫɟɣ 
ɫɨɜɦɟɫɬɧɨ ɫ ɷɥɟɤɬɪɨɥɢɬɚɦɢ 
ɦɚɥɨɷɮɮɟɤɬɢɜɧɨ. 

4. ɍɩɪɚɜɥɹɹ ɩɪɨɰɟɫɫɚɦɢ ɚɞɫɨɪɛɰɢɢ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɯ ɩɥɟɧɨɤ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ, ɦɨɠɧɨ 
ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɭɩɟɪ- ɢ 
ɝɢɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪɨɜ ɧɚ 20 % ɢ ɛɨɥɟɟ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢ ɞɨɡɢɪɨɜɤɢ ɞɨɛɚɜɤɢ-
ɷɥɟɤɬɪɨɥɢɬɚ, ɜɚɥɟɧɬɧɨɫɬɢ ɤɚɬɢɨɧɚ, ɫɨɫɬɚɜɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɤɜɚɪɰɟɜɨɝɨ ɩɟɫɤɚ. 

5. Ⱥɞɫɨɪɛɰɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɫɤɚ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɯ ɞɜɭɯ- ɢ 
ɬɪɟɯɜɚɥɟɧɬɧɵɯ ɤɚɬɢɨɧɨɜ ɜɥɢɹɟɬ ɧɚ ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 
ɰɟɦɟɧɬɧɨɣ ɦɚɬɪɢɰɟɣ ɛɟɬɨɧɚ, ɱɬɨ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɩɪɨɱɧɨɫɬɢ 
ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ ɩɪɢ ɫɠɚɬɢɢ ɞɨ 30 %. 
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INFLUENCE OF FINE AGGREGATE OF SAND ON 
THE EFFECTIVENESS OF ADDITIVES-THINNERS 

 

Sh.M. Rakhimbaev, N.M. Tolypina, E.N. Hakhaleva 
 

Abstract. Theoretically proved and 
experimentally confirmed that on efficiency of action of 
plasticizing additives in fine-grained mixtures will 
effectively impact not only the look and flow of the 
binder, but the type of applied fine filler. The influence 
of complex additives on the rheological properties of 
the concrete mix and physico-chemical processes of 
interaction with the cement matrix of concrete. Found 
that controlling the adsorption processes of positively 
charged film on the surface of particles of quartz sand, 
you can increase the effectiveness of high range 
plasticizers. 

 

Keywords: quartz sand, a binder, a fine-grained 
mixture, a superplasticizer, hyper-plasticizer, thinning 
ability. 
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Ȼɟɥɝɨɪɨɞ, ɭɥ. Ʉɨɫɬɸɤɨɜɚ 46, e-mail: 
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