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  ɊȺɁȾȿɅ III 
 

ɋɌɊɈɂɌȿɅɖɋɌȼɈ ɂ ȺɊɏɂɌȿɄɍɌɊȺ  
 

 
ɍȾɄ 624.046 

 
ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕȿ ɂɋɋɅȿȾɈȼȺɇɂə ȼɁȺɂɆɈȾȿɃɋɌȼɂə  

ɗɅȿɆȿɇɌɈȼ ɋȻɈɊɇɕɏ ɀȿɅȿɁɈȻȿɌɈɇɇɕɏ ɉȿɊȿɄɊɕɌɂɃ 
 

ɘ.ȼ. Ʉɪɚɫɧɨɳɟɤɨɜ, ȼ.ɂ. ɋɚɭɧɢɧ 
ɎȽȻɈɍ ȼɈ «ɋɢɛȺȾɂ» 

 
Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ ɮɪɚɝɦɟɧɬɚ ɫɛɨɪɧɨɝɨ 

ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɢɡ ɧɚɬɭɪɧɵɯ ɢɡɞɟɥɢɣ. ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɪɚɫɱɟɬɭ ɪɢɝɟɥɟɣ ɫɜɹɡɟɜɨɝɨ ɤɚɪɤɚɫɚ ɬɢɩɨɜɨɣ ɫɟɪɢɢ 
1.020-1/83 ɩɪɢ ɭɱɟɬɟ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɫ ɧɚɫɬɢɥɨɦ. ɉɪɨɜɟɪɹɥɢ ɜɥɢɹɧɢɟ ɧɚɫɬɢɥɚ ɧɚ 
ɪɢɝɟɥɢ ɩɪɢ ɪɚɡɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɧɚɝɪɭɡɨɤ. ɗɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɰɟɧɢɜɚɥɢ ɫɪɚɜɧɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ ɪɢɝɟɥɟɣ-
ɛɥɢɡɧɟɰɨɜ ɜ ɫɨɫɬɚɜɟ ɩɟɪɟɤɪɵɬɢɹ ɢ ɩɨ ɧɟɡɚɜɢɫɢɦɨɣ ɫɯɟɦɟ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɪɚɛɨɬɚ 
ɲɩɨɧɨɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɚ, ɚ ɜɥɢɹɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ.  

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɫɛɨɪɧɵɯ 

ɷɥɟɦɟɧɬɨɜ, ɪɢɝɟɥɢ ɫɜɹɡɟɜɵɯ ɤɚɪɤɚɫɨɜ, ɩɪɨɱɧɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ, ɧɚɬɭɪɧɵɣ ɷɤɫɩɟɪɢ-
ɦɟɧɬ.   

 
ȼɜɟɞɟɧɢɟ 
ȼ ɨɛɡɨɪɟ Д1Ж ɨɬɦɟɱɟɧɨ, ɱɬɨ ɨɫɧɨɜɧɨɟ ɜɧɢ-

ɦɚɧɢɟ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɟɪɟɤɪɵɬɢɣ, ɡɚɝɪɭ-
ɠɟɧɧɵɯ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɧɚ-
ɝɪɭɡɤɚɦɢ, ɭɞɟɥɹɸɬ ɪɢɝɟɥɹɦ, ɠɟɫɬɤɨɫɬɶ ɢ 
ɩɪɨɱɧɨɫɬɶ ɤɨɬɨɪɵɯ ɜ ɭɫɥɨɜɢɹɯ ɜɡɚɢɦɨɞɟɣɫɬ-
ɜɢɹ ɫ ɩɥɢɬɧɵɦ ɧɚɫɬɢɥɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 30 
%. ɗɬɨ ɩɨɞɬɜɟɪɞɢɥɢ ɢɫɩɵɬɚɧɢɹ ɜ Ɉɦɫɤɟ 
ɮɪɚɝɦɟɧɬɨɜ ɩɟɪɟɤɪɵɬɢɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɟɪɢɢ ɂɂ-04 [2-4Ж. ȼ ɩɨɫɥɟɞɭɸɳɟɦ 
ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɨ ɫɧɢɠɟɧɢɢ ɩɨɱɬɢ ɧɚ 
15 % ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɭɫɬɨɬ-

ɧɵɯ ɩɥɢɬ ɫ ɪɢɝɟɥɹɦɢ, ɢɦɟɸɳɢɦɢ ɭɲɢɪɟɧɢɹ 
ɜɧɢɡɭ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɣɫɬɜɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ Д5].  

ȼ ɐɇɂɂɉ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɨɞɨɜ ɪɚɡɪɚ-
ɛɨɬɚɥɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɫɱɟɬɭ ɪɢɝɟɥɟɣ 
ɫɜɹɡɟɜɨɝɨ ɤɚɪɤɚɫɚ ɬɢɩɨɜɨɣ ɫɟɪɢɢ 1.020-1/83 ɫ 
ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɫɨ ɫɛɨɪɧɵɦ ɧɚ-
ɫɬɢɥɨɦ Д6]. ȼ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɜɡɚɢ-
ɦɨɞɟɣɫɬɜɢɹ ɩɥɢɬ ɫ ɪɢɝɟɥɹɦɢ ɩɨɫɥɟ ɡɚɦɨɧɨ-
ɥɢɱɢɜɚɧɢɹ ɲɜɨɜ ɲɩɨɧɨɱɧɨɣ ɮɨɪɦɵ (ɪɢɫ. 1). 

 

                            
Ɋɢɫ. 1. Ɏɪɚɝɦɟɧɬ ɩɟɪɟɤɪɵɬɢɹ ɫɜɹɡɟɜɨɝɨ ɤɚɪɤɚɫɚ ɫɟɪɢɢ 1.020-1/83;  

1 - ɩɪɟɪɵɜɢɫɬɵɟ ɲɩɨɧɤɢ ɜ ɫɨɩɪɹɠɟɧɢɹɯ 
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ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɭɱɟɬ 
ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɪɢɝɟɥɟɣ ɫɨ ɫɛɨɪɧɵɦ 
ɧɚɫɬɢɥɨɦ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜ ɫɨɩɪɹɠɟɧɢɢ 
ɩɪɟɪɵɜɢɫɬɵɯ ɲɩɨɧɨɤ, ɫɜɚɪɧɵɯ ɡɚɤɥɚɞɧɵɯ 
ɞɟɬɚɥɟɣ ɢɥɢ ɭɩɨɪɨɜ ɦɟɠɞɭ ɫɜɹɡɟɜɵɦɢ 
ɩɥɢɬɚɦɢ ɢ ɤɨɥɨɧɧɚɦɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ʉɪɨɦɟ 
ɷɬɨɝɨ ɜ ɫɥɭɱɚɟ ɭɱɟɬɚ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ 
ɪɢɝɟɥɹ ɢ ɩɥɢɬ ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ 
ɝɪɭɩɩɚɦ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɨ ɧɚɱɚɥɚ 

ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɟɧ ɛɵɬɶ ɢɫɩɵɬɚɧ 
ɮɪɚɝɦɟɧɬ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɪɢɝɟɥɹ ɢ ɩɥɢɬ. 

Ɉɩɢɫɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɮɪɚɝɦɟɧɬɚ ɩɟɪɟɤɪɵɬɢɹ 

ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɦɟɠɜɢɞɨɜɨɣ 
ɫɟɪɢɢ I.020-I/83 ɜ Ɉɦɫɤɟ ɢɫɩɵɬɚɥɢ ɮɪɚɝɦɟɧɬ 
ɩɟɪɟɤɪɵɬɢɹ. Ɉɩɵɬɧɵɣ ɮɪɚɝɦɟɧɬ ɩɟɪɟɤɪɵɬɢɹ 
ɢɡ ɬɪɟɯ ɹɱɟɟɤ (ɞɜɟ ɹɱɟɣɤɢ 6×6 ɦ ɢ ɨɞɧɚ 6×3 ɦ) 
ɫ ɩɨɩɟɪɟɱɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɪɢɝɟɥɟɣ ɛɵɥ 
ɫɦɨɧɬɢɪɨɜɚɧ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɋɢɛȺȾɂ (ɪɢɫ. 2).  

 

Ɋɢɫ. 2. ɉɥɚɧ ɮɪɚɝɦɟɧɬɚ ɩɟɪɟɤɪɵɬɢɹ 

 
ɋɪɟɞɧɢɟ ɪɢɝɟɥɢ  ɮɪɚɝɦɟɧɬɚ – 

ɞɜɭɯɩɨɥɨɱɧɵɟ  ɩɨɞ ɧɚɝɪɭɡɤɭ 70 ɤɇ/ɦ (ɊȾɉ 
4.56-70 №1 ɢ №2), ɤɪɚɣɧɢɟ – ɧɟɧɚɩɪɹɠɟɧɧɵɟ 
ɨɞɧɨɩɨɥɨɱɧɵɟ ɪɢɝɟɥɢ ɩɨɞ ɧɚɝɪɭɡɤɭ 40 ɤɇ/ɦ 
(ɊɈɉ 4.56-40). ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɪɚɫɱɟɬɧɵɣ ɩɪɨɝɢɛ ɪɢɝɟɥɟɣ ɧɚ 20 % ɩɪɟɜɵɲɚɥ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ.  

Ɇɧɨɝɨɩɭɫɬɨɬɧɵɟ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɣ ɩɨ ɫɟ-
ɪɢɢ 1.041-2 ɞɥɹ ɮɪɚɝɦɟɧɬɚ ɩɪɢɧɹɬɵ ɩɨɞ 
ɛɨɥɶɲɭɸ ɪɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ, ɱɟɦ ɪɢɝɟɥɢ ɞɥɹ 
ɬɨɝɨ, ɱɬɨɛɵ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɣ ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɪɚɡɪɭɲɢɥɢɫɶ ɪɢɝɟɥɢ. ȼ ɫɨɟɞɢɧɟɧɢɹɯ 
ɩɥɢɬ ɫ ɪɢɝɟɥɹɦɢ ɛɵɥɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɲɩɨ-
ɧɨɱɧɵɟ ɨɛɪɚɡɨɜɚɧɢɹ, ɨɫɬɚɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ 
ɩɥɢɬ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɫ ɪɢɝɟɥɹɦɢ ɨɫɭɳɟɫɬɜɥɹ-
ɥɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɢɩɨɜɵɦɢ ɪɟɲɟɧɢɹɦɢ 
[7]. 

ɉɪɨɱɧɨɫɬɧɵɟ ɢ ɞɟɮɨɪɦɚɬɢɜɧɵɟ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɪɚɫɬɜɨɪɚ ɡɚɦɨɧɨɥɢɱɢɜɚɧɢɹ ɛɟɬɨɧɚ ɢ 
ɚɪɦɚɬɭɪɵ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɫɟ-
ɪɢɢ. 

Ɋɢɝɟɥɢ ɱɟɪɟɡ ɲɚɪɧɢɪɵ ɢ ɮɬɨɪɨɩɥɚɫɬɨɜɵɟ 
ɩɪɨɤɥɚɞɤɢ ɫɜɨɛɨɞɧɨ ɨɩɢɪɚɥɢ ɧɚ ɫɬɨɣɤɢ, ɪɚɫ-
ɤɪɟɩɥɟɧɧɵɟ ɜ ɫɢɥɨɜɨɦ ɩɨɥɭ, ɪɚɫɫɬɨɹɧɢɟ ɦɟ-
ɠɞɭ ɨɩɨɪɧɵɦɢ ɲɚɪɧɢɪɚɦɢ ɤɚɠɞɨɝɨ ɪɢɝɟɥɹ – 
5,43 ɦ.  

ȼɟɪɬɢɤɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɫɨɡɞɚɜɚɥɢ ɪɚɜɧɨ-
ɦɟɪɧɨ ɩɨ ɜɫɟɦɭ ɩɟɪɟɤɪɵɬɢɸ ɲɟɫɬɶɸ ɝɢɞɪɚɜ-
ɥɢɱɟɫɤɢɦɢ ɞɨɦɤɪɚɬɚɦɢ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɪɚɫɩɪɟ-
ɞɟɥɢɬɟɥɶɧɵɯ ɬɪɚɜɟɪɫ (ɪɢɫ. 3), ɤɨɧɬɚɤɬ ɡɚɝɪɭ-
ɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɩɥɢɬɚɦɢ ɨɫɭɳɟɫɬɜɥɹɥɢ 
ɱɟɪɟɡ ɮɬɨɪɨɩɥɚɫɬɨɜɵɟ ɩɪɨɤɥɚɞɤɢ, ɫɧɢɠɚɸ-
ɳɢɟ ɜɥɢɹɧɢɟ ɬɪɟɧɢɹ ɧɚ ɧɚɝɪɭɡɤɭ ɩɪɢ ɩɟɪɟɦɟ-
ɳɟɧɢɹɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɚɫɬɹ-
ɝɢɜɚɸɳɢɟ ɫɢɥɵ  ɫɨɡɞɚɜɚɥɢ ɞɜɟɧɚɞɰɚɬɶɸ ɞɨɦ-
ɤɪɚɬɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ 
ɩɥɨɳɚɞɤɚɯ ɨɩɨɪɧɵɯ ɫɬɨɟɤ, ɢ ɩɪɢɤɥɚɞɵɜɚɥɢ ɤ 
ɩɥɚɫɬɢɧɚɦ ɨɩɨɪɧɵɯ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ ɪɢɝɟ-
ɥɟɣ. 

ɂɫɩɵɬɚɧɢɟ ɮɪɚɝɦɟɧɬɚ ɩɟɪɟɤɪɵɬɢɹ ɩɪɨɜɨ-
ɞɢɥɢ ɜ ɬɪɢ ɷɬɚɩɚ. ɇɚ ɩɟɪɜɵɯ ɞɜɭɯ ɷɬɚɩɚɯ ɨɰɟ-
ɧɢɜɚɥɢ ɠɟɫɬɤɨɫɬɶ ɢ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɶ ɪɢɝɟ-
ɥɟɣ ɜ ɩɟɪɜɨɦ ɢ ɩɨɜɬɨɪɧɨɦ ɡɚɝɪɭɠɟɧɢɹɯ. ɉɟ-
ɪɟɤɪɵɬɢɟ ɡɚɝɪɭɠɚɥɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ 
ɞɨ ɡɧɚɱɟɧɢɣ ɧɚ ɪɢɝɟɥɟ ɊȾɉ 4.56-70 №2, ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ, 65,8 ɤɇ/ɦ ɢ 81,5 ɤɇ/ɦ ɫ ɩɨɫɥɟ-
ɞɭɸɳɟɣ ɪɚɡɝɪɭɡɤɨɣ.  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɮɪɚɝɦɟɧɬ ɩɟɪɟɤɪɵɬɢɹ 
ɡɚɝɪɭɠɚɥɢ ɬɚɤɠɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫɢɥɚɦɢ 
ɪɚɫɬɹɠɟɧɢɹ ɜɞɨɥɶ ɫɜɹɡɟɜɵɯ ɩɥɢɬ ɧɨɪɦɚɬɢɜ-
ɧɨɣ ɜɟɥɢɱɢɧɨɣ 59 ɤɇ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɷɬɢ 
ɭɫɢɥɢɹ ɫɨɱɟɬɚɥɢ ɫ ɪɚɫɬɹɠɟɧɢɟɦ ɤɚɠɞɨɝɨ ɪɢ-
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ɝɟɥɹ ɫɢɥɚɦɢ ɫ ɪɚɫɱɟɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 72 ɤɇ 
ɢ 45 ɤɇ.  

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɜɟɪɬɢɤɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ 
ɞɨɜɨɞɢɥɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɪɢɝɟɥɟɣ, ɩɪɢɱɟɦ 
ɭɫɢɥɢɹ ɪɚɫɬɹɠɟɧɢɹ ɪɢɝɟɥɟɣ ɧɟ ɩɪɟɜɵɲɚɥɢ 
ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɡɧɚɱɟɧɢɣ, ɚ ɩɪɨɞɨɥɶɧɨɟ 
ɪɚɫɬɹɠɟɧɢɟ ɮɪɚɝɦɟɧɬɚ ɩɟɪɟɤɪɵɬɢɹ ɞɨɜɨɞɢɥɢ 
ɞɨ ɪɚɫɱɟɬɧɨɣ ɜɟɥɢɱɢɧɵ 70 ɤɇ. Ɋɚɫɬɹɝɢɜɚɸ-
ɳɢɟ ɫɢɥɵ ɭɜɟɥɢɱɢɜɚɥɢ ɩɨɫɥɟ ɜɵɞɟɪɠɤɢ 
ɮɪɚɝɦɟɧɬɚ ɩɨɞ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ. 

ɉɪɨɝɢɛɵ ɪɢɝɟɥɟɣ ɜɨ ɮɪɚɝɦɟɧɬɟ ɢɡɦɟɪɹɥɢ 
ɜ ɩɪɨɰɟɫɫɟ ɫɛɨɪɤɢ ɮɪɚɝɦɟɧɬɚ ɢ ɭɫɬɚɧɨɜɤɢ 

ɡɚɝɪɭɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɰɟɥɶɸ ɮɢɤɫɚɰɢɢ ɧɚ-
ɱɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɟɪɟɞ ɢɫɩɵɬɚɧɢɹɦɢ.  

ɇɚɱɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɦɚɫɫɵ ɩɥɢɬ ɢ ɡɚ-
ɝɪɭɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɪɢɝɟɥɢ ɊȾɉ 4.56-70 
№1 ɢ №2 ɫɨɫɬɚɜɢɥɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 19,3 
ɤɇ/ɦ ɢ 24,5 ɤɇ/ɦ. 

ɇɚɪɹɞɭ ɫ ɡɚɝɪɭɠɟɧɢɟɦ ɩɟɪɟɤɪɵɬɢɹ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ ɤ ɮɪɚɝɦɟɧɬɭ 
ɩɪɢɤɥɚɞɵɜɚɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɢɥɵ, ɤɨɬɨɪɵɟ 
ɪɚɫɬɹɝɢɜɚɥɢ ɪɢɝɟɥɢ ɢ ɩɥɢɬɵ ɜ ɨɪɬɨɝɨɧɚɥɶɧɵɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ. Ɍɟɦ ɫɚɦɵɦ ɢɦɢɬɢɪɨɜɚɥɢ 
ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɞɢɫɤɟ ɩɟɪɟɤɪɵɬɢɹ ɩɪɢ 
ɞɟɣɫɬɜɢɢ ɧɚ ɤɚɪɤɚɫ ɡɞɚɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ. 

 

 
 

Ɋɢɫ. 3. Ɉɛɳɢɣ ɜɢɞ ɮɪɚɝɦɟɧɬɚ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ 
Ⱦɟɮɨɪɦɚɰɢɢ ɫɞɜɢɝɚ ɦɟɠɞɭ ɩɥɚɫɬɢɧɚɦɢ ɢ 

ɪɢɝɟɥɹɦɢ, ɡɚɦɟɪɹɟɦɵɟ ɜ ɭɪɨɜɧɟ ɩɪɢɨɩɨɪɧɵɯ 
ɲɩɨɧɨɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɬɚɥɢ ɩɪɨɹɜɥɹɬɶɫɹ 
ɞɥɹ ɪɢɝɟɥɹ №2 ɩɨɫɥɟ ɧɚɝɪɭɡɤɢ 31,2 ɤɇ/ɦ; ɞɥɹ 
ɪɢɝɟɥɹ №1 ɫɨ ɫɬɨɪɨɧɵ ɹɱɟɣɤɢ 6×6 ɦ ɩɨɫɥɟ 
33,8 ɤɇ/ɦ, ɚ ɫɨ ɫɬɨɪɨɧɵ ɹɱɟɣɤɢ 6×3 ɦ ɩɨɫɥɟ 
42,1 ɤɇ/ɦ. ɉɪɢ ɧɚɝɪɭɡɤɟ ɧɚ ɫɪɟɞɧɢɟ ɪɢɝɟɥɹɯ 
88 ɤɇ/ɦ ɞɟɮɨɪɦɚɰɢɢ ɫɞɜɢɝɚ 6-ɦɟɬɪɨɜɵɯ ɩɥɢɬ 
ɞɨɫɬɢɝɥɢ 0,6 ɦɦ, ɚ 3-ɦɟɬɪɨɜɵɟ ɩɥɢɬɵ ɩɟɪɟ-

ɦɟɫɬɢɥɢɫɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɢɝɟɥɹ №1 ɬɨɥɶɤɨ 
ɧɚ 0,35 ɦɦ. Ⱦɚɥɶɧɟɣɲɟɟ ɡɚɝɪɭɠɟɧɢɟ ɜɵɡɜɚɥɨ 
ɪɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɞɜɢɝɨɜ 6-ɦɟɬɪɨɜɵɯ ɩɥɢɬ, 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɪɢ ɩɪɢ-
ɛɥɢɠɟɧɢɢ ɤ ɧɚɝɪɭɡɤɟ 130 ɤɇ/ɦ ɫɨɫɬɚɜɢɥɚ        
4,4 ɦɦ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɯɚɪɚɤɬɟɪ ɫɞɜɢɝɨɜ         
3-ɦɟɬɪɨɜɵɯ ɩɥɢɬ ɛɵɥ ɛɨɥɟɟ ɩɥɚɜɧɵɦ ɢ ɞɟ-
ɮɨɪɦɚɰɢɢ ɫɞɜɢɝɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɧɚɝɪɭɡɤɢ ɞɨ 
130 ɤɇ/ɦ ɞɨɫɬɢɝɥɢ 1,2 ɦɦ. Ɍɚɤɚɹ ɨɫɨɛɟɧɧɨɫɬɶ 
ɪɚɡɜɢɬɢɹ ɞɟɮɨɪɦɚɰɢɣ ɫɞɜɢɝɚ ɛɵɥɚ ɜɵɡɜɚɧɚ 
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ɛɨɥɶɲɢɦ ɢɡɝɢɛɨɦ ɩɥɢɬ ɜ ɹɱɟɣɤɚɯ 6×6 ɦ ɢ, ɫɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɚɫɤɪɵɬɢɟɦ ɩɨɜɟɪɯɭ ɜɟɪɬɢ-
ɤɚɥɶɧɵɯ ɫɬɵɤɨɜ ɦɟɠɞɭ ɬɨɪɰɚɦɢ ɩɥɢɬ ɢ ɛɨɤɨ-
ɜɵɦɢ ɝɪɚɧɹɦɢ ɪɟɛɟɪ ɪɢɝɟɥɟɣ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɜɵɫɬɭɩɵ ɪɚɫɬɜɨɪɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɫɬɵɤɚ ɜɵ-
ɯɨɞɢɥɢ ɢɡ ɲɩɨɧɨɱɧɵɯ ɩɚɡɨɜ ɪɢɝɟɥɟɣ ɢ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɭɦɟɧɶɲɚɥɚɫɶ ɚɤɬɢɜɧɚɹ ɱɚɫɬɶ ɲɩɨ-
ɧɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ɂ, ɟɫɥɢ ɞɨ ɧɚɝɪɭɡɤɢ 88 
ɤɇ/ɦ ɧɚ ɫɪɟɞɧɢɯ ɪɢɝɟɥɹɯ ɦɨɠɧɨ ɩɪɟɞɩɨɥɚɝɚɬɶ 
ɫɨɜɦɟɫɬɧɨɟ ɜɨɫɩɪɢɹɬɢɟ ɫɞɜɢɝɚɸɳɢɯ ɭɫɢɥɢɣ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɣ (ɩɥɚɬɮɨɪɦɟɧɧɵɦ ɤɨɧɬɚɤ-
ɬɨɦ) ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɨɣ (ɲɩɨɧɨɱɧɵɦ ɫɨɟɞɢɧɟ-
ɧɢɟɦ) ɱɚɫɬɹɦɢ ɪɚɫɬɜɨɪɧɨɝɨ ɫɬɵɤɚ, ɬɨ ɜ ɞɚɥɶ-
ɧɟɣɲɟɦ ɫɞɜɢɝɚɸɳɢɟ ɭɫɢɥɢɹ ɜɨɫɩɪɢɧɢɦɚɥɢɫɶ 
ɩɪɚɤɬɢɱɟɫɤɢ ɬɨɥɶɤɨ ɩɥɚɬɮɨɪɦɟɧɧɵɦ ɤɨɧɬɚɤ-
ɬɨɦ. ɗɬɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɡɚ-
ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ ɩɪɢ ɧɚɝɪɭɡɤɟ 81,5 ɤɇ/ɦ ɧɚ 
ɪɢɝɟɥɟ №2 ɩɪɢɡɧɚɤɚɦɢ ɫɤɚɥɵɜɚɧɢɹ ɲɩɨɧɨɱ-
ɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɡɚɜɟɪɲɢɜɲɟɝɨɫɹ ɩɪɢ ɧɚ-
ɝɪɭɡɤɟ 88 ɤɇ/ɦ ɫɪɟɡɨɦ ɱɚɫɬɢ ɜɵɫɬɭɩɨɜ ɪɚɫ-
ɬɜɨɪɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɮɪɚɝɦɟɧɬɚ ɩɟɪɟɤɪɵɬɢɹ ɫ ɧɟ-
ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ ɪɚɫɬɜɨɪɧɵɦ ɫɬɵɤɨɦ ɩɥɢɬ ɢ 
ɪɢɝɟɥɟɣ Д2Ж ɞɟɮɨɪɦɚɰɢɢ ɫɞɜɢɝɚ ɧɚɱɚɥɢ ɩɪɨ-
ɹɜɥɹɬɶɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɧɚɝɪɭɠɟɧɢɹ ɢ ɩɪɢ ɩɪɚɤ-
ɬɢɱɟɫɤɢ ɪɚɜɧɨɦɟɪɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɞɨɫɬɢɝɥɢ ɤ 
ɤɨɧɰɭ ɢɫɩɵɬɚɧɢɹ ɡɧɚɱɟɧɢɹ ɛɨɥɶɲɟ 3 ɦɦ. 

ɉɪɢ ɪɚɡɝɪɭɡɤɚɯ ɮɪɚɝɦɟɧɬɚ ɩɟɪɟɤɪɵɬɢɹ 
ɧɚɛɥɸɞɚɥɢɫɶ ɨɛɪɚɬɧɵɟ ɫɞɜɢɝɢ ɩɥɢɬ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɪɢɝɟɥɟɣ. ɉɪɢ ɪɚɡɝɪɭɡɤɟ ɩɨɫɥɟ ɩɟɪɜɨɝɨ 
ɷɬɚɩɚ ɡɚɝɪɭɠɟɧɢɹ ɨɫɬɚɬɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ 
ɫɞɜɢɝɚ ɫɨɫɬɚɜɢɥɢ 60 – 80 % ɨɬ ɩɨɥɧɵɯ ɡɧɚɱɟ-
ɧɢɣ, ɚ ɩɪɢ ɪɚɡɝɪɭɡɤɟ ɩɨɫɥɟ ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɨɧɢ 
ɫɨɤɪɚɬɢɥɢɫɶ ɞɨ 40 – 50 %. ɉɪɢ ɜɵɞɟɪɠɤɚɯ 
ɩɟɪɟɤɪɵɬɢɹ ɩɨɞ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ 
ɛɨɥɶɲɢɦ ɩɪɢɪɚɳɟɧɢɹɦ ɫɞɜɢɝɨɜɵɯ ɞɟɮɨɪɦɚ-
ɰɢɣ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɛɨɥɶɲɢɟ ɩɪɢɪɚɳɟɧɢɹ 
ɩɪɨɝɢɛɨɜ ɪɢɝɟɥɟɣ, ɩɪɢɱɟɦ ɧɚɪɚɫɬɚɧɢɟ ɩɪɨ-
ɝɢɛɨɜ ɡɚ ɜɪɟɦɹ ɜɵɞɟɪɠɤɢ ɡɚɦɟɞɥɹɥɨɫɶ. Ɋɟɚɤ-
ɰɢɢ ɞɢɫɤɚ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ  

ɭɫɢɥɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɦɟɱɟɧɨ. 
Ʉɪɚɣɧɢɣ ɜ ɹɱɟɣɤɟ 6x6 ɦ ɪɢɝɟɥɶ ɊɈɉ 4.56-

40 ɞɨɫɬɢɝ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨ ɩɪɨɱɧɨ-
ɫɬɢ ɧɨɪɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢɡ-ɡɚ ɬɟɤɭɱɟɫɬɢ ɪɚɫ-
ɬɹɧɭɬɨɣ ɚɪɦɚɬɭɪɵ ɩɪɢ ɧɚɝɪɭɡɤɟ ɧɚ ɧɟɝɨ           
58,9 ɤɇ/ɦ ɢ ɛɵɥ ɩɟɪɟɯɜɚɱɟɧ ɫɬɪɚɯɨɜɨɱɧɵɦɢ 
ɫɬɨɣɤɚɦɢ. Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɜɟɪɬɢ-
ɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɮɪɚɝɦɟɧɬɟ ɩɪɢɜɟɥɨ ɤ 
ɞɨɫɬɢɠɟɧɢɸ ɬɚɤɨɝɨ ɠɟ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɞɧɨɩɨɥɨɱɧɵɦ ɪɢɝɟɥɟɦ ɹɱɟɣɤɢ 6×3 ɦ ɩɪɢ ɧɚ-
ɝɪɭɡɤɟ ɧɚ ɧɟɝɨ 64 ɤɇ/ɦ. ɉɪɟɞɟɥɶɧɵɟ ɩɨ ɩɪɨɱ-
ɧɨɫɬɢ ɧɨɪɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɧɚɝɪɭɡɤɢ ɧɚ ɪɢɝɟ-
ɥɢ ɊȾɉ 4.56-70 №2 ɢ №1 ɫɨɫɬɚɜɢɥɢ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, 144 ɢ 151,5 ɤɇ/ɦ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɨɝɢɛɵ ɩɥɢɬ ɜ ɤɪɚɣɧɟɣ ɹɱɟɣɤɟ 6×6 ɦ ɤ 
ɷɬɨɦɭ ɦɨɦɟɧɬɭ ɧɚ 50 %  ɩɪɟɜɵɲɚɥɢ ɩɪɨɝɢɛɵ 
ɩɥɢɬ ɜ ɫɪɟɞɧɟɣ ɹɱɟɣɤɟ ɮɪɚɝɦɟɧɬɚ ɩɟɪɟɤɪɵ-
ɬɢɹ. ɉɪɢ ɞɟɦɨɧɬɚɠɟ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɮɪɚɝ-
ɦɟɧɬɚ ɜɵɹɜɥɟɧɨ ɪɚɡɞɪɨɛɥɟɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ 
ɩɪɢɨɩɨɪɧɵɯ ɪɚɫɬɜɨɪɧɵɯ ɲɩɨɧɨɱɧɵɯ ɫɨɟɞɢɧɟ-
ɧɢɣ ɪɢɝɟɥɟɣ ɫ ɩɥɢɬɚɦɢ, ɜɵɫɨɬɚ ɪɚɡɞɪɨɛɥɟɧ-
ɧɨɣ ɱɚɫɬɢ 4-5 ɫɦ. 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɪɚɜɧɢɜɚɥɢ 
ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɨɩɵɬɧɵɯ ɪɢɝɟɥɟɣ ɜ 
ɫɨɫɬɚɜɟ ɮɪɚɝɦɟɧɬɚ ɩɟɪɟɤɪɵɬɢɹ ɫ ɞɚɧɧɵɦɢ, 
ɩɨɥɭɱɟɧɧɵɦɢ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɨɬɞɟɥɶɧɵɯ ɪɢ-
ɝɟɥɟɣ.  

ɂɫɩɵɬɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɪɢɝɟɥɟɣ ɜ ɤɨɥɢɱɟ-
ɫɬɜɟ ɞɜɭɯ ɊȾɉ 4.56-70 ɢ ɨɞɧɨɝɨ ɊɈɉ 4.56-40 
ɩɪɨɜɨɞɢɥɢ ɜ ɬɨɦ ɠɟ ɪɟɠɢɦɟ ɡɚɝɪɭɠɟɧɢɹ, ɱɬɨ ɢ 
ɡɚɝɪɭɠɟɧɢɹ ɢɯ ɚɧɚɥɨɝɨɜ ɜɨ ɮɪɚɝɦɟɧɬɟ ɩɟɪɟ-
ɤɪɵɬɢɹ. ɉɪɟɞɟɥɶɧɵɟ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɨɪɦɚɥɶ-
ɧɵɯ ɫɟɱɟɧɢɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɧɢɯ ɫɨɫɬɚɜɢɥɢ, ɫɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ, 118,7 ɢ 52,60 ɤɇ/ɦ. 

ɋɪɚɜɧɟɧɢɟ ɩɪɨɝɢɛɨɜ ɞɜɭɯɩɨɥɨɱɧɵɯ ɪɢɝɟ-
ɥɟɣ, ɢɫɩɵɬɚɧɧɵɯ ɜ ɫɨɫɬɚɜɟ ɮɪɚɝɦɟɧɬɚ ɢ ɨɬ-
ɞɟɥɶɧɨ, ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫ. 4,  ɩɪɢɱɟɦ ɢɡ ɞɚɧ-
ɧɵɯ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɩɨɜɟɞɟɧɢɟ ɨɬɞɟɥɶɧɵɯ 
ɪɢɝɟɥɟɣ, ɜɵɛɪɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɧɚɢɛɨɥɟɟ 
ɠɟɫɬɤɨɦɭ ɪɢɝɟɥɸ.  

 

 
 

Ɋɢɫ. 4. ɉɪɨɝɢɛɵ ɞɜɭɯɩɨɥɨɱɧɵɯ ɪɢɝɟɥɟɣ ɜɨ ɮɪɚɝɦɟɧɬɟ: 
1- ɊȾɉ 4.56-70 №1; 2- ɊȾɉ 4.56-70 № 2 ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɨɝɢɛɚɦɢ ɨɬɞɟɥɶɧɨɝɨ  

ɞɜɭɯɩɨɥɨɱɧɨɝɨ ɪɢɝɟɥɹ – 3 
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ɂɞɟɧɬɢɱɧɵɣ ɯɚɪɚɤɬɟɪ ɢɦɟɟɬ ɢ ɫɪɚɜɧɟɧɢɟ 
ɩɪɨɝɢɛɨɜ ɨɞɧɨɩɨɥɨɱɧɵɯ ɪɢɝɟɥɟɣ. ɇɚɱɚɥɶɧɵɟ 
ɢɡɥɨɦɵ ɝɪɚɮɢɤɨɜ ɩɪɨɝɢɛɨɜ ɞɜɭɯɩɨɥɨɱɧɵɯ 
ɪɢɝɟɥɟɣ, ɢɫɩɵɬɵɜɚɟɦɵɯ ɜ ɫɨɫɬɚɜɟ ɮɪɚ-
ɝɦɟɧɬɚ, ɜɵɡɜɚɧɵ ɤɚɤ ɩɟɪɟɯɨɞɨɦ ɨɬ ɩɟɪɜɨɣ 
ɫɬɚɞɢɢ ɪɚɛɨɬɵ ɪɢɝɟɥɟɣ ɤɨ ɜɬɨɪɨɣ, ɬɚɤ ɢ ɞɥɢ-
ɬɟɥɶɧɨɫɬɶɸ (ɩɪɢɦɟɪɧɨ 17 ɫɭɬɨɤ) ɞɟɣɫɬɜɢɹ 
ɧɚɝɪɭɡɤɢ ɨɬ ɦɚɫɫɵ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɨɬ ɦɨ-
ɦɟɧɬɚ ɢɯ ɦɨɧɬɚɠɚ ɞɨ ɧɚɛɨɪɚ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ ɪɚɫɬɜɨɪɚ ɡɚɦɨɧɨɥɢɱɢɜɚɧɢɹ ɫɬɵɤɨɜ 
ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɮɪɚɝɦɟɧɬɚ. 

 Ⱥɧɚɥɢɡ ɩɪɢɪɚɳɟɧɢɣ ɩɪɨɝɢɛɨɜ ɪɢɝɟɥɟɣ 
ɩɪɢ ɩɨɜɬɨɪɧɵɯ ɡɚɝɪɭɠɟɧɢɹɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɜɥɢɹɧɢɟ ɧɚɫɬɢɥɚ ɨɫɬɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ 
(ɪɢɫ. 5). Ȼɨɥɶɲɢɟ ɨɫɬɚɬɨɱɧɵɟ ɞɟɮɨɪɦɚɰɢɢ 

ɫɞɜɢɝɚ ɩɨɫɥɟ ɩɟɪɜɨɣ ɪɚɡɝɪɭɡɤɢ ɫɜɹɡɚɧɵ ɫ ɧɚ-
ɱɚɥɶɧɵɦ ɨɛɦɹɬɢɟɦ ɲɩɨɧɨɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ 
ɦɟɠɩɥɢɬɧɵɯ ɲɜɨɜ. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɨɝɢɛɨɜ ɪɢ-
ɝɟɥɟɣ ɜ ɩɟɪɟɤɪɵɬɢɢ ɨɬ ɩɨɞɚɬɥɢɜɨɫɬɢ ɫɜɹɡɟɣ 
ɦɟɠɞɭ ɧɢɦɢ ɢ ɩɥɢɬɚɦɢ ɧɚɫɬɢɥɚ, ɨɬɦɟɱɟɧɧɚɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɩɪɢɪɚɳɟɧɢɣ ɩɪɨɝɢɛɨɜ ɩɪɢɪɚ-
ɳɟɧɢɹɦ ɞɟɮɨɪɦɚɰɢɟɣ ɫɞɜɢɝɚ ɩɪɢ ɜɵɞɟɪɠɤɚɯ 
ɩɨɞ ɧɚɝɪɭɡɤɨɣ, ɨɛɴɹɫɧɹɟɬ ɬɨ, ɱɬɨ ɩɪɢɪɚɳɟɧɢɹ 
ɩɪɨɝɢɛɨɜ ɩɪɢ ɜɵɞɟɪɠɤɚɯ ɨɬɞɟɥɶɧɨɝɨ ɪɢɝɟɥɹ 
ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ. Ɉɞɧɚɤɨ ɩɪɢ 
ɷɬɨɦ ɡɚɬɭɯɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɧɚɪɚɫɬɚɧɢɹ ɩɪɨ-
ɝɢɛɨɜ ɪɢɝɟɥɟɣ ɜɨ ɮɪɚɝɦɟɧɬɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 
ɨ ɞɨɫɬɚɬɨɱɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɬɚɤɨɝɨ ɬɢɩɚ ɫɜɹ-
ɡɟɣ. 

 

 
 

Ɋɢɫ. 5. ɉɪɢɪɚɳɟɧɢɹ ɩɪɨɝɢɛɨɜ ɞɜɭɯɩɨɥɨɱɧɵɯ ɪɢɝɟɥɟɣ ɜɨ ɮɪɚɝɦɟɧɬɟ:  
1- ɊȾɉ 4.56 -70 №2; 2- ɊȾɉ 4.56-70 №1 ɢ 3- ɨɬɞɟɥɶɧɨɝɨ ɞɜɭɯɩɨɥɨɱɧɨɝɨ  

ɪɢɝɟɥɹ ɩɪɢ ɩɨɜɬɨɪɧɵɯ ɡɚɝɪɭɠɟɧɢɹɯ; 
ɚ) ɩɟɪɜɨɟ ɡɚɝɪɭɠɟɧɢɟ; ɛ) ɜɬɨɪɨɟ ɡɚɝɪɭɠɟɧɢɟ; ɜ) ɬɪɟɬɶɟ ɡɚɝɪɭɠɟɧɢɟ 

 

Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.  
 

Ɍɚɛɥɢɰɚ 1 – Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ 
 

ȼɢɞ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ  
ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɪɢɝɟɥɟɣ 

Ⱦɚɧɧɵɟ ɢɫɩɵɬɚɧɢɣ ɪɢɝɟɥɟɣ 

ɨɬɞɟɥɶɧɵɯ 
ȼ ɫɨɫɬɚɜɟ ɮɪɚɝɦɟɧɬɚ 

ɚɛɫɨɥɸɬɧɵɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɨ 

ɨɬɞɟɥɶɧɵɯ 

1 2 3 4 

Ⱦɜɭɯɩɨɥɨɱɧɵɯ: 
ɉɪɨɝɢɛɵ ɩɪɢ ɤɨɧɬɪɨɥɶɧɨɣ, ɩɨ ɨɰɟɧɤɟ ɠɟɫɬɤɨ-
ɫɬɢ, ɧɚɝɪɭɡɤɟ (53,5 ɤɇ/ɦ), ɦɦ 

13,67 9,25/9,04 0,680/0,660 

ɒɢɪɢɧɚ ɪɚɫɤɪɵɬɢɹ ɧɨɪɦɚɥɶɧɵɯ ɬɪɟɳɢɧ, ɩɪɢ 
ɤɨɧɬɪɨɥɶɧɨɣ ɩɨ ɨɰɟɧɤɟ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ, 
ɧɚɝɪɭɡɤɟ (60 ɤɇ/ɦ), ɦɦ 

0,13 0,12/0,10 0,923/0,810 

ɉɪɟɞɟɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɫɪɟɞɧɟɦ 
ɫɟɱɟɧɢɢ, ɤɇɦ 

467 590,7/562 1,265/1,203 

Ɉɞɧɨɩɨɥɨɱɧɵɯ: 
ɉɪɨɝɢɛɵ ɩɪɢ ɤɨɧɬɪɨɥɶɧɨɣ, ɩɨ ɨɰɟɧɤɟ ɠɟɫɬɤɨ-
ɫɬɢ, ɧɚɝɪɭɡɤɟ (31 ɤɇ/ɦ ), ɦɦ 

14 10,0/9,5 0,715/0,680 

ɒɢɪɢɧɚ ɪɚɫɤɪɵɬɢɹ ɧɨɪɦɚɥɶɧɵɯ ɬɪɟɳɢɧ, ɩɪɢ 
ɤɨɧɬɪɨɥɶɧɨɣ ɩɨ ɨɰɟɧɤɟ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ, 
ɧɚɝɪɭɡɤɟ (34,8 ɤɇ/ɦ), ɦɦ 

0,27 0,26/0,22 0,96/0,82 

ɉɪɟɞɟɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ ɫɪɟɞɧɟɦ 
ɫɟɱɟɧɢɢ, ɤɇɦ 

214,8 257,9/238,7 1,20/1,11 
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ȼ ɬɚɛɥɢɰɟ ɞɥɹ ɞɜɭɯɩɨɥɨɱɧɵɯ ɪɢɝɟɥɟɣ – 
ɩɟɪɟɞ ɱɟɪɬɨɣ ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɊȾɉ 4.56-70 
№1, ɩɨɫɥɟ ɱɟɪɬɵ – ɊȾɉ 4.56-70 №2; ɞɥɹ 
ɨɞɧɨɩɨɥɨɱɧɵɯ ɪɢɝɟɥɟɣ – ɩɟɪɟɞ ɱɟɪɬɨɣ 
ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɊɈɉ 4.56-70 ɜ ɹɱɟɣɤɟ 6×3 ɦ, 
ɩɨɫɥɟ ɱɟɪɬɵ – ɊɈɉ 4.56-70 ɜ ɹɱɟɣɤɟ 6×6 ɦ.  

Ɂɚɤɥɸɱɟɧɢɟ 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɫɞɟ-

ɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. 
ɀɟɫɬɤɨɫɬɶ ɪɢɝɟɥɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɨɫɬɚ-

ɜɟ ɩɟɪɟɤɪɵɬɢɹ, ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɫɟɪɢɢ 1.020-1/83. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ 
ɡɚɦɟɪɟɧɧɨɝɨ ɩɪɨɝɢɛɚ ɞɥɹ ɞɜɭɯɩɨɥɨɱɧɵɯ ɪɢ-
ɝɟɥɟɣ ɜɨ ɮɪɚɝɦɟɧɬɟ ɫɨɫɬɚɜɢɥɚ 79 % ɤɨɧ-
ɬɪɨɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (11,7 ɦɦ), ɯɨɬɹ ɞɥɹ ɨɬ-
ɞɟɥɶɧɨɝɨ ɪɢɝɟɥɹ ɡɚɦɟɪɟɧɧɵɣ ɩɪɨɝɢɛ ɩɪɟɜɵ-
ɫɢɥ ɤɨɧɬɪɨɥɶɧɵɣ ɧɚ 17 %, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɪɚɫɱɟɬɚɦ ɞɚɧɧɵɦ. 

ȼɥɢɹɧɢɟ ɩɥɢɬ ɩɟɪɟɤɪɵɬɢɣ ɫɤɚɡɚɥɨɫɶ ɧɚ 
ɩɨɜɵɲɟɧɢɢ ɩɪɨɱɧɨɫɬɢ ɧɨɪɦɚɥɶɧɵɯ ɫɟɱɟɧɢɣ 
ɞɜɭɯɩɨɥɨɱɧɵɯ ɪɢɝɟɥɟɣ ɧɚ 20 %, ɨɞɧɨɩɨɥɨɱɧɵɯ 
- ɧɚ 11 %. ɀɟɫɬɤɨɫɬɶ ɞɜɭɯɩɨɥɨɱɧɵɯ ɪɢɝɟɥɟɣ 
ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 32 %, ɨɞɧɨɩɨɥɨɱɧɵɯ – ɧɚ 28 
% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɬɞɟɥɶɧɵɦɢ ɚɧɚɥɨɝɚɦɢ. 

ȼɥɢɹɧɢɟ ɧɚɫɬɢɥɚ ɧɚ ɩɨɜɵɲɟɧɢɟ ɬɪɟɳɢɧɨ-
ɫɬɨɣɤɨɫɬɢ ɪɢɝɟɥɟɣ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɢ ɧɚɯɨɞɢɬ-
ɫɹ ɜ ɩɪɟɞɟɥɚɯ 4 – 7 %. 

ɒɩɨɧɨɱɧɵɟ ɪɚɫɬɜɨɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɩɥɢɬ 
ɢ ɪɢɝɟɥɟɣ ɪɚɛɨɬɚɸɬ ɧɚ ɜɨɫɩɪɢɹɬɢɟ ɫɞɜɢɝɚɸ-
ɳɢɯ ɭɫɢɥɢɣ ɧɟɩɨɥɧɵɦ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɢ 
ɦɨɝɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɬɨɥɶɤɨ ɩɪɢ ɪɚɫɱɟɬɚɯ ɪɢɝɟ-
ɥɟɣ ɩɨ ɩɪɟɞɟɥɶɧɵɦ ɫɨɫɬɨɹɧɢɹɦ ɜɬɨɪɨɣ ɝɪɭɩ-
ɩɵ. 

ɉɨɜɬɨɪɧɨɟ ɡɚɝɪɭɠɟɧɢɟ ɢ ɡɚɬɭɯɚɸɳɢɣ ɯɚ-
ɪɚɤɬɟɪ ɧɚɪɚɫɬɚɧɢɹ ɩɪɨɝɢɛɨɜ ɪɢɝɟɥɟɣ ɩɪɢ ɜɵ-
ɞɟɪɠɤɚɯ ɩɨɞ ɧɚɝɪɭɡɤɨɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 
ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɚɡɝɪɭɠɚɸɳɟɝɨ ɜɥɢɹɧɢɹ ɩɥɢɬ 
ɧɚɫɬɢɥɚ ɢ ɞɨɫɬɚɬɨɱɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɪɚɫɬɜɨɪ-
ɧɵɯ ɫɜɹɡɟɣ. 

Ɋɚɫɬɹɝɢɜɚɸɳɢɟ ɭɫɢɥɢɹ ɜ ɞɢɫɤɟ ɩɟɪɟɤɪɵ-
ɬɢɣ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦɵɟ ɫɟɪɢɟɣ, ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟ ɜɥɢɹɸɬ ɧɚ ɯɚɪɚɤɬɟɪ ɪɚɛɨɬɵ ɪɢɝɟɥɟɣ.  

Ɋɟɤɨɦɟɧɞɚɰɢɢ [6] ɧɟ ɭɱɢɬɵɜɚɸɬ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɟ ɷɥɟɦɟɧɬɨɜ ɫɛɨɪɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧ-
ɧɵɯ  ɩɟɪɟɤɪɵɬɢɣ ɩɪɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɵ-
ɤɚɯ ɩɥɢɬɧɨɝɨ ɧɚɫɬɢɥɚ ɫ ɪɢɝɟɥɹɦɢ ɫɜɹɡɟɜɵɯ 
ɤɚɪɤɚɫɨɜ. Ⱦɥɹ ɭɬɨɱɧɟɧɢɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ 
ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɤɪɵɬɢɣ ɫ ɭɱɟɬɨɦ ɫɢɥ ɬɪɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-
ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɚɤɢɯ ɤɨɧɫɬɪɭɤ-
ɰɢɣ Д8]. 
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EXPERIMENTAL STUDIES OF INTERACTION 

BASIC SHAPES MADE FROM CONCRETE 

 

Y.V. Krasnoshchekov, V.I. Saunin 

 
Abstract. The results of the test piece of precast 

reinforced concrete slab of natural products. The ex-
periment was conducted in accordance with the rec-
ommendations for the calculation of transoms frame 
type series 1.020-1/83, taking into account the joint 
work with the flooring. We checked the impact of floor-
ing on beams with different-tions combining vertical 
and horizontal loads. The effectiveness of the interac-
tion was evaluated by comparing the test results of 
the twin crossbars composed of overlapping and inde-
pendent scheme. It was found that the work of the 
dowel connections is not sufficiently reliable, and the 
influence-of the horizontal load is virtually absent. 
 

Keywords: reinforced concrete structures, pre-
cast elements work together-ing, of bond beams 
frames, durability and hardness, natural experiment. 
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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-
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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-

mailto:kras1942@mail.ru
mailto:saunina48@mail.ru
mailto:kras1942@mail.ru
mailto:saunina48@mail.ru

