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ȼɉɅɂȼ ɏȺɊȺɄɌȿɊɂɋɌɂɄ ȽɊȺɇȱɌɇɈȽɈ ȼȱȾɋȱȼɍ ɇȺ ɆȱɐɇȱɋɌɖ 

ȾɊȱȻɇɈɁȿɊɇɂɋɌɈȽɈ ȻȿɌɈɇɍ ɇȺ ɃɈȽɈ ɈɋɇɈȼȱ 

Ɉ. Ɉ. ɋɬɟɩɚɫɸɤ 

 ɫɬɭɞɟɧɬ 5ɤɭɪɫɭ, ɝɪɭɩɢ ɌȻɄ-52ɦ, ɧɚɜɱɚɥɶɧɨ-ɧɚɭɤɨɜɢɣ ɿɧɫɬɢɬɭɬ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɚɪɯɿɬɟɤɬɭɪɢ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ  –  ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ȼ. ȼ. ɀɢɬɤɨɜɫɶɤɢɣ 

Наɰɿɨɧаɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɜɨɞɧɨɝɨ ɝɨɫɩɨɞаɪɫɬɜа ɬа ɩɪɢɪɨɞɨɤɨɪɢɫɬɭɜаɧɧɹ, 
ɦ. Ɋɿɜɧɟ, ɍɤɪаʀɧа 

ȼ ɫɬɚɬɬɿ ɧɚɜɟɞɟɧɨ ɜɩɥɢɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɚɧɿɬɧɨɝɨ ɜɿɞɫɿɜɭ ɧɚ ɦɿɰɧɿɫɬɶ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ 
ɛɟɬɨɧɭ ɬɚ ɨɛґɪɭɧɬɨɜɚɧɨ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɪɚɧɿɬɧɨɝɨ ɜɿɞɫɿɜɭ ɹɤ ɨɫɧɨɜɧɨɝɨ 
ɡɚɩɨɜɧɸɜɚɱɚ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɣ ɛɟɬɨɧ, ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪ, ɡɚɩɨɜɧɸɜɚɱ. 
 

ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɨ ɜɥɢɹɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɚɧɢɬɧɨɝɨ ɨɬɫɟɜɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ ɢ ɨɛɨɫɧɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɚɧɢɬɧɨɝɨ ɨɬɫɟɜɚ 
ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɟɥɤɨɡɟɪɧɢɫɬɵɣ ɛɟɬɨɧ, ɫɭɩɟɪɩɥɚɫɬɢɮɢɤɚɬɨɪ, ɡɚɩɨɥɧɢɬɟɥɶ. 
 

The article shows the influence of the characteristics of granite crushed stone of strength fine-

grained concrete and reasonably able to use granite as the main dropout fine-grained 

concrete. 

Keywords: fine-grained concrete, superplasticizer, filler. 

 

ȼɫɬɭɩ. Ɉɬɪɢɦɚɧɧɹ ɤɨɧɞɢɰɿɣɧɢɯ ɡɚɩɨɜɧɸɜɚɱɿɜ, ɹɤɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɭɦɨɜɚɦ ɞɿɸɱɢɯ 
ɫɬɚɧɞɚɪɬɿɜ ɩɨɜ’ɹɡɚɧɟ ɡ ɪɹɞɨɦ ɟɧɟɪɝɨєɦɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ. Ɉɫɨɛɥɢɜɿ ɬɪɭɞɧɨɳɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɦɚɸɬɶ ɡ ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɤɨɧɞɢɰɿɣɧɢɦ ɞɪɿɛɧɢɦ ɡɚɩɨɜɧɸɜɚɱɟɦ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ 
ɛɟɬɨɧɧɢɯ ɬɚ ɡɚɥɿɡɨɛɟɬɨɧɧɢɯ ɜɢɪɨɛɿɜ, ɩɨɤɥɚɞɢ ɹɤɨɝɨ ɜ ɞɟɹɤɢɯ ɪɟɝɿɨɧɚɯ ɧɟɞɨɫɬɚɬɧɿ.  

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɱɚɫɬɢɧɚ ɜɿɞɫɿɜɿɜ ɩɟɪɟɪɨɛɥɹєɬɶɫɹ ɡ ɨɬɪɢɦɚɧɧɹɦ ɤɨɪɢɫɧɢɯ ɞɥɹ 
ɜɢɝɨɬɨɜɥɟɧɧɹ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɮɪɚɤɰɿɣ ɞɪɿɛɧɨɝɨ ɳɟɛɟɧɸ (2,5...5 ɦɦ, 5...10 ɦɦ), ɚ 
ɬɚɤɨɠ ɤɚɦ’ɹɧɨʀ ɤɪɢɯɬɢ (ɪɭɛɟɪɨʀɞɧɚ ɩɨɫɢɩɤɚ ɬɨɳɨ). Ɋɚɡɨɦ ɡ ɰɢɦ ɩɿɫɥɹ ɩɟɪɟɪɨɛɤɢ ɥɢɲɚɸɬɶɫɹ 
ɞɪɿɛɧɿ ɮɪɚɤɰɿʀ ɩɿɫɤɭ (ɞɨ 0,63 ɦɦ), ɳɨ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ.  

ɇɟ ɡɜɚɠɚɸɱɢ ɧɚ ɧɚɹɜɧɿɫɬɶ ɪɨɡɪɨɛɨɤ, ɩɨɜ’ɹɡɚɧɢɯ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɝɪɚɧɿɬɧɨɝɨ ɜɿɞɫɿɜɭ ɩɪɢ 
ɜɢɪɨɛɧɢɰɬɜɿ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɜɿɞɤɪɢɬɢɦ ɡɚɥɢɲɚєɬɶɫɹ ɩɢɬɚɧɧɹ ʀɯ ɭɬɢɥɿɡɚɰɿʀ ɜ 
ɰɟɦɟɧɬɧɢɯ ɛɟɬɨɧɚɯ, ɡɨɤɪɟɦɚ ɭ ɹɤɨɫɬɿ ɡɚɩɨɜɧɸɜɚɱɚ ɞɪɿɛɧɨɡɟɪɧɢɫɬɢɯ ɛɟɬɨɧɿɜ. 

Ⱥɧɚɥɿɡ ɿɫɧɭɸɱɢɯ ɪɿɲɟɧɶ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɜ ɹɤɨɫɬɿ ɡɚɩɨɜɧɸɜɚɱɚ ɰɟɦɟɧɬɧɢɯ ɛɟɬɨɧɿɜ 
ɜɿɞɯɨɞɿɜ ɩɟɪɟɪɨɛɤɢ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɧɚ ɳɟɛɿɧɶ (ɜɿɞɫɿɜɿɜ) ɦɚɥɨ ɩɪɚɤɬɢɤɭєɬɶɫɹ ɱɟɪɟɡ ɧɚɹɜɧɿɫɬɶ ɜ 
ʀɯ ɝɪɚɧɭɥɨɦɟɬɪɢɱɧɨɦɭ ɫɤɥɚɞɿ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ (ɞɨ 20%) ɩɢɥɭɜɚɬɢɯ ɱɚɫɬɢɧɨɤ, ɹɤɿ 
ɩɿɞɜɢɳɭɸɬɶ ɜɨɞɨɩɨɬɪɟɛɭ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ Д1Ж. ɇɟ ɞɢɜɥɹɱɢɫɶ ɧɚ ɰɟ, ɪɟɡɭɥɶɬɚɬɢ ɞɟɹɤɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɜɤɚɡɭɸɬɶ ɧɚ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɚɦ’ɹɧɢɯ ɜɿɞɫɿɜɿɜ ɜ ɰɟɦɟɧɬɧɢɯ ɛɟɬɨɧɚɯ Д2Ж.  

ȼɿɞɫɿɜɢ ɹɜɥɹɸɬɶ ɫɨɛɨɸ ɤɪɭɩɧɢɣ ɩɿɫɨɤ ( ɦɨɞɭɥɶ ɤɪɭɩɧɨɫɬɿ 3,0…3,5), ɡ ɩɿɞɜɢɳɟɧɨɸ 
ɩɭɫɬɨɬɧɿɫɬɸ ɬɚ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɱɚɫɬɢɧɨɤ <0,16 ɦɦ. ɉɪɢɫɭɬɧɿɫɬɶ ɬɚɤɢɯ ɱɚɫɬɢɧɨɤ ɨɛɦɟɠɭє 
ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɿɞɫɿɜɿɜ ɹɤ ɡɚɩɨɜɧɸɜɚɱɿɜ ɜɧɚɫɥɿɞɨɤ ɫɭɬɬєɜɨɝɨ ɩɿɞɜɢɳɟɧɧɹ 
ɜɨɞɨɩɨɬɪɟɛɢ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɬɚ ɡɧɢɠɟɧɧɹ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ. Ɉɞɧɚɤ, ɹɤ ɩɨɤɚɡɭɸɬɶ 
ɞɨɫɥɿɞɠɟɧɧɹ Д2Ж, ɩɪɢ ɭɦɨɜɿ ɧɟɣɬɪɚɥɿɡɚɰɿʀ ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɩɢɥɭɜɚɬɢɯ ɱɚɫɬɢɧɨɤ, ɤɨɬɪɿ 
ɩɟɪɟɜɚɠɧɨ є ɞɢɫɩɟɪɫɧɨɸ ɮɪɚɤɰɿєɸ ɜɢɯɿɞɧɨʀ ɝɿɪɫɶɤɨʀ ɩɨɪɨɞɢ, ɬɚɤɿ ɱɚɫɬɢɧɤɢ ɦɨɠɭɬɶ ɧɚɜɿɬɶ 
ɩɿɞɜɢɳɭɜɚɬɢ ɦɿɰɧɿɫɬɶ ɡɚ ɪɚɯɭɧɨɤ ɫɬɪɭɤɬɭɪɭɜɚɧɧɹ ɰɟɦɟɧɬɧɨʀ ɦɚɬɪɢɰɿ. 
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ȼɿɞɫɿɜɢ ɩɨɞɪɿɛɧɟɧɧɹ, ɡɚ ɪɚɯɭɧɨɤ ɞɢɫɩɟɪɫɧɨʀ ɮɪɚɤɰɿʀ, ɩɪɢɫɭɬɧɶɨʀ ɭ ɡɧɚɱɧɿɣ ɤɿɥɶɤɨɫɬɿ, 
ɞɨɡɜɨɥɹɸɬɶ ɨɬɪɢɦɭɜɚɬɢ ɨɞɧɨɪɿɞɧɿ ɜɢɫɨɤɨɪɭɯɨɦɿ ɫɭɦɿɲɿ ɛɟɡ ɨɡɧɚɤ ɜɨɞɨɜɿɞɞɿɥɟɧɧɹ ɿ 
ɪɨɡɲɚɪɭɜɚɧɧɹ ɧɚɜɿɬɶ ɩɪɢ ɩɿɞɜɢɳɟɧɢɯ ɜɢɬɪɚɬɚɯ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ. ɉɪɢ ɰɶɨɦɭ ɬɚɤɨɠ 
ɦɨɠɥɢɜɟ ɤɨɪɟɤɬɭɜɚɧɧɹ ɡɟɪɧɨɜɨɝɨ ɫɤɥɚɞɭ ɜɿɞɫɿɜɭ ɡɚ ɪɚɯɭɧɨɤ ɞɨɞɚɜɚɧɧɹ ɮɪɚɤɰɿɣ, ɜɦɿɫɬ ɹɤɢɯ 
ɧɟɞɨɫɬɚɬɧɿɣ, ɡ ɦɟɬɨɸ ɞɨɫɹɝɧɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɡɜ’ɹɡɧɨɫɬɿ ɫɭɦɿɲɿ. 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɞɪɿɛɧɢɯ ɮɪɚɤɰɿɣ ɤɚɦ’ɹɧɨɝɨ ɩɿɫɤɭ ɛɟɡ ɡɧɚɱɧɨɝɨ ɜɩɥɢɜɭ ɧɚ ɜɨɞɨɩɨɬɪɟɛɭ 
ɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ ɦɨɠɥɢɜɟ ɩɪɢ ɭɦɨɜɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɮɟɤɬɢɜɧɢɯ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ Д2Ж. 

ɇɚɦɢ ɜɢɜɱɚɜɫɹ ɜɩɥɢɜ ɜɦɿɫɬɭ ɬɚ ɡɟɪɧɨɜɨɝɨ ɫɤɥɚɞɭ ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ (ɮɪɚɤɰɿɹ ɦɟɧɲɟ  
0,16 ɦɦ), ɚ ɬɚɤɨɠ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɧɚ ɜɥɚɫɬɢɜɨɫɬɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ. Ⱦɨɫɥɿɞɠɟɧɧɹ 
ɩɪɨɜɨɞɢɥɢɫɶ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ ɡɚ ɩɥɚɧɨɦ ȼ3. ɍɦɨɜɢ 
ɩɥɚɧɭɜɚɧɧɹ ɧɚɜɟɞɟɧɿ ɜ ɬɚɛɥɢɰɿ. 

ȼ ɞɨɫɥɿɞɚɯ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɶ ɧɚɫɬɭɩɧɿ ɦɚɬɟɪɿɚɥɢ: ɜɿɞɫɿɜ ɝɪɚɧɿɬɧɢɣ ɜɢɪɨɛɧɢɰɬɜɚ ɌɈȼ 
ɄɄɇɄ «Ɍɟɯɧɨɛɭɞ» (ɫɦɬ Ʉɥɟɫɿɜ Ɋɿɜɧɟɧɫɶɤɨʀ ɨɛɥ.); ɩɨɪɬɥɚɧɞɰɟɦɟɧɬ ɉɐ-500-ȱȱ/Ⱥ-ɒ (ɉȺɌ 
«ȼɨɥɢɧɶ-ɰɟɦɟɧɬ», ɦ. Ɂɞɨɥɛɭɧɿɜ); ɞɨɛɚɜɤɚ-ɪɨɡɪɿɞɠɭɜɚɱ ɋɉ-1 (ɉɨɥɿɩɥɚɫɬ, ɜɢɪɨɛɧɢɰɬɜɨ 
Ɋɨɫɿɣɫɶɤɨʀ ɮɟɞɟɪɚɰɿʀ). ȼɢɬɪɚɬɚ ɰɟɦɟɧɬɭ ɭ ɜɫɿɯ ɞɨɫɥɿɞɚɯ ɩɪɢɣɦɚɥɚɫɶ ɩɨɫɬɿɣɧɨɸ, ɿ ɫɬɚɧɨɜɢɥɚ 
550 ɤɝ/ɦ3. ɋɤɥɚɞ ɞɢɫɩɟɪɫɧɨʀ ɮɪɚɤɰɿʀ ɡɦɿɧɸɜɚɜɫɹ ɡɚ ɪɚɯɭɧɨɤ ɲɬɭɱɧɨɝɨ ɜɜɟɞɟɧɧɹ ɩɢɥɭ 
ɚɫɩɿɪɚɰɿɣɧɢɯ ɭɫɬɚɧɨɜɨɤ ɬɨɝɨ ɠ ɤɚɦɟɧɟɞɪɨɛɢɥɶɧɨɝɨ ɩɿɞɩɪɢєɦɫɬɜɚ. Ⱦɚɧɢɣ ɩɢɥ ɹɜɥɹє ɫɨɛɨɸ 
ɞɢɫɩɟɪɫɧɿ ɱɚɫɬɢɧɤɢ ɝɿɪɫɶɤɨʀ ɩɨɪɨɞɢ ɡ ɩɢɬɨɦɨɸ ɩɨɜɟɪɯɧɟɸ 7500 ɫɦ2/ɝ. ȼɢɝɨɬɨɜɥɹɥɢɫɶ 
ɞɪɿɛɧɨɡɟɪɧɢɫɬɿ ɛɟɬɨɧɧɿ ɫɭɦɿɲɿ ɩɿɞɜɢɳɟɧɨʀ ɪɭɯɨɦɨɫɬɿ (ɪɨɡɩɥɢɜ ɤɨɧɭɫɚ ɧɚ ɫɬɪɭɲɭɸɱɨɦɭ 
ɫɬɨɥɢɤɭ 180 ɦɦ). Ɏɨɪɦɭɜɚɥɢ ɡɪɚɡɤɢ ɛɚɥɨɱɤɢ ɪɨɡɦɿɪɨɦ 40ɯ40ɯ160ɦɦ, ɹɤɿ ɬɜɟɪɞɿɥɢ 28 ɞɿɛ ɭ 
ɫɬɚɧɞɚɪɬɧɢɯ ɭɦɨɜɚɯ.  

Ɍɚɛɥɢɰɹ  
ɍɦɨɜɢ ɩɥɚɧɭɜɚɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ 

 

№  

Ɏɚɤɬɨɪɢ  Ɋɿɜɧɿ ɜɚɪɿɸɜɚɧɧɹ  
ȱɧɬɟɪɜɚɥ 

ɜɚɪɿɸɜɚɧɧɹ  ɇɚɬɭɪɚɥɶɧɿ  Ʉɨɞɨɜɚɧɿ  -1 0 1 

1 

ȼɦɿɫɬ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɋ-

3,% ɜɿɞ ɐ ɏ1 0 0,6 1,2 0,6 

2 

ȼɦɿɫɬ ɮɪɚɤɰɿʀ <0,16 ɦɦ ɭ 
ɜɿɞɫɿɜɿ, D0,16, % ɏ2 0 12 24 12 

3 

ȼɦɿɫɬ ɭ ɮɪɚɤɰɿʀ <0,16 ɦɦ 
ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ, Н, % ɏ3 0 25 50 25 

  

 Ɉɛɝɨɜɨɪɟɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɭ ɨɬɪɢɦɚɧɿ ɪɿɜɧɹɧɧɹ 
ɪɟɝɪɟɫɿʀ  ɜɢɯɿɞɧɢɯ  ɩɚɪɚɦɟɬɪɿɜ, ɜɨɞɨɰɟɦɟɧɬɧɨɝɨ ɜɿɞɧɨɲɟɧɧɹ (ȼ/ɐ), ɫɟɪɟɞɧɶɨʀ ɝɭɫɬɢɧɢ (ρ0, 

ɤɝ/ɦ3) ɬɚ ɦɿɰɧɨɫɬɿ ɩɪɢ ɫɬɢɫɤɭ ɭ ɜɿɰɿ 28 ɞɿɛ (Rɫɬ
28, Ɇɉɚ): 

ȼ/ɐ=0,49-0,06·ɏ1+0,06·ɏ2+0,01·ɏ3 -0,03·ɏ1ɏ2-0,01·ɏ1ɏ3+0,01·ɏ2ɏ3                           (1) 

 

ρ0=2244+0,5·ɏ1+41·ɏ2+11·ɏ3+63·ɏ1ɏ2+6·ɏ1ɏ3+11 ·ɏ2ɏ3                                               (2) 

 

Rɫɬ
28=38,7+5,4·ɏ1+1,3·ɏ2-0,7·ɏ3+5,5·ɏ1ɏ2+0,1·ɏ1ɏ3-0,7·ɏ2ɏ3                                        (3)                                      

 

Ⱥɧɚɥɿɡɭɸɱɢ ɪɿɜɧɹɧɧɹ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ, ɦɨɠɧɚ ɜɿɞɦɿɬɢɬɢ ɧɚɫɬɭɩɧɟ:  ȼ/ɐ ɡɦɿɧɸɜɚɥɨɫɶ ɜ 
ɦɟɠɚɯ ɜɿɞ 0,42 ɞɨ 0,66 ɧɚɣɛɿɥɶɲɢɣ ɜɩɥɢɜ ɧɚ ȼ/ɐ ɦɚє ɜɦɿɫɬ ɮɪɚɤɰɿʀ < 0,16 ɦɦ ɭ ɜɿɞɫɿɜɿ (ɏ2) ɿ 
ɜɢɬɪɚɬɚ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɋ-3 (ɏ1), ɬɨɛɬɨ ɡɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ ɩɢɥɭ ɭ ɜɿɞɫɿɜɿ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɡɛɿɥɶɲɟɧɧɹ ɜɨɞɨɩɨɬɪɟɛɢ, ɚ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪ ɞɨɡɜɨɥɹє ʀʀ ɡɧɢɡɢɬɢ. Ɂɜɟɪɬɚє ɧɚ ɫɟɛɟ ɭɜɚɝɭ 
ɧɚɹɜɧɿɫɬɶ ɡɧɚɱɧɨʀ ɜɿɞ’єɦɧɨʀ ɜɡɚєɦɨɞɿʀ ɮɚɤɬɨɪɿɜ ɏ1 ɿ ɏ2, ɬɨɛɬɨ ɩɪɢ ɜɜɟɞɟɧɧɿ 
ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɫɭɬɬєɜɨ ɡɧɢɠɭєɬɶɫɹ ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɩɢɥɭɜɚɬɢɯ ɱɚɫɬɢɧɨɤ ɧɚ 
ɜɨɞɨɩɨɬɪɟɛɭ  (ɪɢɫ.), ɳɨ ɩɿɞɬɜɟɪɞɠɭє ɜɢɫɥɨɜɥɟɧɿ ɧɚɦɢ ɩɪɢɩɭɳɟɧɧɹ.  



ɋɌɍȾȿɇɌɋЬɄɂɃ ȼІɋɇɂɄ  
ɇȺЦІɈɇȺɅЬɇɈȽɈ ɍɇІȼȿɊɋɂɌȿɌɍ ȼɈȾɇɈȽɈ ȽɈɋɉɈȾȺɊɋɌȼȺ ɌȺ ɉɊɂɊɈȾɈɄɈɊɂɋɌɍȼȺɇɇə 

13 
 

 

 Rɫɬ
28, Ɇɉɚ                                                            ȼ/ɐ 

   
Ɋɢɫɭɧɨɤ. Ƚɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɿ ɦɿɰɧɨɫɬɿ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɬɚ ɜɨɞɨɩɨɬɪɟɛɢ ɛɟɬɨɧɧɨʀ ɫɭɦɿɲɿ ɜɿɞ ɜɦɿɫɬɭ 

ɱɚɫɬɢɧɨɤ ɦɟɧɲɟ 0,16 ɬɚ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ 

  

 Ɇɿɰɧɿɫɬɶ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɭɬɨɧɭ ɭ ɜɿɰɿ 28 ɞɿɛ ɡɦɿɧɸɜɚɥɚɫɶ ɜɿɞ 26 ɞɨ 50 Ɇɉɚ, 
ɚɧɚɥɿɡɭɸɱɢ ɨɤɪɟɦɢɣ ɜɩɥɢɜ ɮɚɤɬɨɪɿɜ, ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ ɧɚɣɛɿɥɶɲɢɣ ɩɨɡɢɬɢɜɧɢɣ  
ɜɩɥɢɜ ɧɚ ɦɿɰɧɿɫɬɶ ɩɨɤɚɡɭє ɮɚɤɬɨɪ ɏ1 (ɜɦɿɫɬ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɋ-3), ɞɟɳɨ ɦɟɧɲɢɣ ɏ2 

(ɜɦɿɫɬ ɮɪɚɤɰɿʀ <0,16 ɦɦ ɭ ɜɿɞɫɿɜɿ,D0,16). ȼɩɥɢɜ ɮɚɤɬɨɪɚ ɏ3 (ɜɦɿɫɬ ɭ ɮɪɚɤɰɿʀ <0,16 ɦɦ 
ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ, d) ɧɟɝɚɬɢɜɧɢɣ, ɨɞɧɚɤ ɦɟɧɲ ɩɨɦɿɬɧɢɣ. ȼɡɚєɦɨɞɿɹ ɏ1 ɿ ɏ2, ɜɿɞɦɿɱɟɧɚ ɜ 
ɦɨɞɟɥɿ ȼ/ɐ ɡɜɟɪɬɚє ɧɚ ɫɟɛɟ ɭɜɚɝɭ ɿ ɜ ɦɨɞɟɥɿ ɦɿɰɧɨɫɬɿ, ɳɨ ɫɜɿɞɱɢɬɶ ɩɪɨ ɫɭɬɬєɜɢɣ ɜɩɥɢɜ 
ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ ɧɚ ɟɮɟɤɬ ɮɚɤɬɨɪɚ ɏ2: ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɞɨɛɚɜɤɢ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɨɡɢɬɢɜɧɚ 
ɞɿɹ ɩɢɥɭɜɚɬɢɯ ɱɚɫɬɢɧɨɤ, ɦɿɰɧɿɫɬɶ ɩɿɞɜɢɳɭєɬɶɫɹ ɧɚ 35..40%.  

ȼ ɛɟɬɨɧɚɯ ɛɟɡ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ, ɹɤ ɿ ɨɱɿɤɭɜɚɥɨɫɶ, ɩɢɥɭɜɚɬɿ ɱɚɫɬɢɧɤɢ ɩɪɢɡɜɨɞɹɬɶ ɞɨ 
ɡɧɢɠɟɧɧɹ ɦɿɰɧɨɫɬɿ. ɉɪɢ ɜɿɞɫɭɬɧɨɫɬɿ ɱɚɫɬɢɧɨɤ ɦɟɧɲɟ 0,16 ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɩɿɞɜɢɳɟɧɚ 
ɩɨɪɢɫɬɿɫɬɶ  ɡɪɚɡɤɿɜ,  ɳɨ ɜɢɪɚɠɚєɬɶɫɹ ɡɧɢɠɟɧɧɹɦ ɫɟɪɟɞɧɶɨʀ ɝɭɫɬɢɧɢ ɛɟɬɨɧɭ ɜɿɞ 2350 ɞɨ 

2130 ɤɝ/ɦ3
 ɰɟ ɫɜɿɞɱɢɬɶ ɬɚɤɨɠ ɩɪɨ ɭɳɿɥɶɧɸɸɱɭ ɞɿɸ ɞɪɿɛɧɨʀ ɮɪɚɤɰɿʀ. Ɂɛɿɥɶɲɟɧɧɹ ɜɦɿɫɬɭ 

ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ ɜɢɤɥɢɤɚє ɧɟɡɧɚɱɧɟ ɡɧɢɠɟɧɧɹ ɦɿɰɧɨɫɬɿ ɛɟɬɨɧɭ ɿ ɟɮɟɤɬ ɰɶɨɝɨ ɮɚɤɬɨɪɚ 
ɬɚɤɨɠ ɧɿɜɟɥɸєɬɶɫɹ ɜɜɟɞɟɧɧɹɦ ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɚ. 

  ȼɢɫɧɨɜɨɤ: ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɿɞɬɜɟɪɞɢɥɢ ɦɨɠɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɪɚɧɿɬɧɨɝɨ 
ɜɿɞɫɿɜɭ ɹɤ ɨɫɧɨɜɧɨɝɨ ɡɚɩɨɜɧɸɜɚɱɚ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɿ ɩɨɤɚɡɚɥɢ ɦɨɠɥɢɜɿɫɬɶ 
ɩɨɡɢɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɱɚɫɬɢɧɨɤ ɦɟɧɲɟ 0,16 ɦɦ ɧɚ ɦɿɰɧɿɫɬɶ ɩɪɢ ɭɦɨɜɿ ɧɟɣɬɪɚɥɿɡɚɰɿʀ ʀɯ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɧɚ ɜɨɞɨɩɨɬɪɟɛɭ ɡɚ ɪɚɯɭɧɨɤ ɞɨɛɚɜɨɤ-ɫɭɩɟɪɩɥɚɫɬɢɮɿɤɚɬɨɪɿɜ, ɨɬɪɢɦɚɧɿ 
ɦɨɞɟɥɿ ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɩɪɨɟɤɬɭɜɚɬɢ ɫɤɥɚɞ ɞɪɿɛɧɨɡɟɪɧɢɫɬɨɝɨ ɛɟɬɨɧɭ ɧɚ ɝɪɚɧɿɬɧɨɦɭ ɜɿɞɫɿɜɿ.  
 

ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɠɟɪɟɥ: 
1. Ɉɜɱɚɪ ȼ. ɉ. Ɇɟɥɤɨɡɟɪɧɢɫɬɵɣ ɛɟɬɨɧ ɧɚ ɦɟɥɤɢɯ ɩɟɫɤɚɯ, ɨɛɨɝɚɳɟɧɧɵɣ ɤɚɦɟɧɧɵɦ ɨɬɫɟɜɨɦ. // ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ 
ɩɪɢɦɟɧɟɧɢɟ ɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɛɟɬɨɧɨɜ / Ɉɜɱɚɪ ȼ. ɉ., ɇɨɫɢɱɟɧɤɨ Ʌ. Ɏ. // Ɍɪɭɞɵ ɇɂɂɀȻ. – ȼɵɩ. 35. – Ɇ. : 

ɋɬɪɨɣɢɡɞɚɬ, 1978. –  145 ɫ. 2. Ⱦɜɨɪɤɿɧ  Ʌ. Ƀ.  Ȼɟɬɨɧɢ  ɧɚ ɨɫɧɨɜɿ ɧɚɞɠɨɪɫɬɤɢɯ  ɫɭɦɿɲɟɣ / Ʌ. Ƀ. Ⱦɜɨɪɤɿɧ,  
ȼ. ȼ. ɀɢɬɤɨɜɫɶɤɢɣ, ȼ. Ɉ. Ʉɚɝɚɧɨɜ. –  Ɋɿɜɧɟ : ȾɐɇɌȱ, 2006. – 179 ɫ. 
 

 

 


