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ȼȼȿȾȿɇɂȿ 
 

 Ⱦɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɡɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ 
ɩɨɞɝɨɬɨɜɤɢ ɫɩɟɰɢɚɥɢɫɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ 
ɫɬɚɧɞɚɪɬɨɦ ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. 
 ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ — ɛɨɥɶɲɟɩɪɨɥɟɬɧɨɟ ɡɞɚɧɢɟ, ɬ.ɤ. ɟɝɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɜɤɥɸɱɚɟɬ ɛɨɥɶɲɟɩɪɨɥɟɬɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ — ɚɪɤɭ- 
ɮɟɪɦɭ ɩɪɨɥɟɬɨɦ Ɂ4ɦ. 
 ɋɤɟɣɬ — ɩɚɪɤ — ɷɬɨ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɚɹ ɬɟɪɪɢɬɨɪɢɹ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɥɸɞɟɣ, ɡɚɧɢɦɚɸɳɢɯɫɹ ɷɤɫɬɪɟɦɚɥɶɧɵɦɢ ɜɢɞɚɦɢ ɫɩɨɪɬɚ 
ɬɚɤɢɦɢ, ɤɚɤ: ɫɤɟɣɬɛɨɪɞɢɧɝ, ɚɝɪɟɫɫɢɜɧɨɟ ɤɚɬɚɧɢɟ ɧɚ ɪɨɥɢɤɚɯ, ɜɟɥɨ-ɦɨɬɨ 
ɷɤɫɬɪɢɦ (ȼɆɏ), ɚɝɪɟɫɫɢɜɧɨɟ ɤɚɬɚɧɢɟ ɧɚ ɫɚɦɨɤɚɬɟ, ɜɟɥɨɬɪɢɚɥ ɢ ɦɧɨɝɢɦɢ 
ɞɪɭɝɢɦɢ. 
 ȼɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɬɚɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɩɨɡɜɨɥɹɟɬ 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɜɪɟɦɹɩɪɟɩɪɨɜɨɠɞɟɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɠɢɬɟɥɟɣ, ɢ ɜ 
ɨɫɨɛɟɧɧɨɫɬɢ, ɩɨɞɪɨɫɬɤɨɜ, ɬɨ, ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɹɜɥɹɟɬɫɹ ɩɪɨɛɥɟɦɨɣ. ɂ ɟɫɥɢ 
ɜ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ ɢɦ ɟɫɬɶ ɝɞɟ ɬɪɟɧɢɪɨɜɚɬɶɫɹ, ɤɚɬɚɬɶɫɹ ɢ ɩɪɨɜɨɞɢɬɶ ɜɪɟɦɹ, ɬɨ 
ɜ ɯɨɥɨɞɧɵɣ ɫɟɡɨɧ ɝɨɞɚ ɷɬɚ ɩɪɨɛɥɟɦɚ ɫɬɚɧɨɜɢɬɫɹ ɤɚɤ ɧɢɤɨɝɞɚ ɚɤɬɭɚɥɶɧɨɣ. 
ɉɨɦɢɦɨ ɬɨɝɨ, ɱɬɨ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɜɵɲɚɟɬɫɹ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɶ ɜ ɞɚɧɧɵɯ 
ɜɢɞɚɯ ɫɩɨɪɬɚ ɫɪɟɞɢ ɦɨɥɨɞɟɠɢ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɧɢɦɚɟɬɫɹ ɭɪɨɜɟɧɶ ɤɚɬɚɧɢɹ 
ɪɚɣɞɟɪɨɜ, ɪɚɡɜɢɬɢɟ ɩɨɥɭɱɚɟɬ ɢ ɜɟɫɶ ɷɤɫɬɪɢɦ-ɫɩɨɪɬ ɜ ɨɛɥɚɫɬɢ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɤɟɣɬ-ɩɚɪɤɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɚɡɜɢɬɢɹ ɷɤɫɬɪɢɦ-ɫɩɨɪɬɚ ɢ ɫɨɰɢɚɥɶɧɨɝɨ 
ɚɫɩɟɤɬɚ. 
 ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ 
ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɛɨɥɶɲɟɩɪɨɥɟɬɧɨɝɨ ɡɞɚɧɢɹ ɫɤɟɣɬ-ɩɚɪɤɚ CAPSULE. 
 Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɡɚɞɚɱɢ: 
 - ɧɚ ɨɫɧɨɜɟ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɩɪɟɞɟɥɢɬɶ ɚɪɯɢɬɟɤɬɭɪɧɨ- 
ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ; 
 - ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬɵ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ; 
 - ɪɚɡɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɱɚɫɬɶ; 
 - ɫɨɫɬɚɜɢɬɶ ɫɦɟɬɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ: 
 - ɨɩɪɟɞɟɥɢɬɶ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 
 - ɪɚɫɫɱɢɬɚɬɶ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɜɪɟɞɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɚ. 
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 1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 

 1.1 Ɋɟɲɟɧɢɟ ɝɟɧɩɥɚɧɚ 
 

 ɋɤɟɣɬ-ɩɚɪɤ ɛɭɞɟɬ ɟɞɢɧɫɬɜɟɧɧɵɦ ɜ ɝɨɪɨɞɟ, ɩɨɬɨɦɭ ɛɭɞɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ 
ɜɵɫɨɤɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɫɪɟɞɢ ɧɚɫɟɥɟɧɢɢ. ɇɚ ɫɨɫɟɞɧɢɯ ɬɟɪɪɢɬɨɪɢɹɯ 
ɪɚɫɩɨɥɨɠɟɧɵ ɠɢɥɵɟ ɡɚɫɬɪɨɣɤɢ, ɞɟɬɫɤɢɟ ɫɚɞɵ, ɫɩɨɪɬɢɜɧɵɟ ɩɥɨɳɚɞɤɢ, ɲɤɨɥɵ, 
ɩɚɪɤɨɜɵɟ ɡɨɧɵ ɢ ɬ.ɩ. 
 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɤɟɣɬ-ɩɚɪɤɚ ɜɵɩɨɥɧɟɧ ɜ ɦɚɫɲɬɚɛɟ 
1:500. ɇɚ ɱɟɪɬɟɠɟ ɝɟɧɟɪɚɥɶɧɨɝɨ ɩɥɚɧɚ ɝɪɚɮɢɱɟɫɤɢ ɢɡɨɛɪɚɠɟɧɨ ɩɪɨɟɤɬɢɪɭɟɦɨɟ 
ɡɞɚɧɢɟ, ɞɨɪɨɝɢ, ɡɟɥɟɧɵɟ ɧɚɫɚɠɞɟɧɢɹ, ɮɨɧɚɪɢ ɢ ɫɬɨɹɧɤɚ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ.  
 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɟɣɬ-ɩɚɪɤɚ ɪɚɫɩɨɥɨɠɟɧɵ ɞɟɬɫɤɚɹ ɩɥɨɳɚɞɤɚ, ɩɥɨɳɚɞɶ ɫ 
ɮɨɧɬɚɧɨɦ, ɞɟɤɨɪɚɬɢɜɧɵɟ ɤɥɭɦɛɵ ɫ ɨɡɟɥɟɧɟɧɢɟɦ. Ɋɹɞɨɦ ɫɨ ɜɯɨɞɨɦ ɞɥɹ 
ɩɨɫɟɬɢɬɟɥɟɣ ɪɚɫɩɨɥɨɠɟɧɚ ɚɜɬɨɫɬɨɹɧɤɚ ɞɥɹ ɩɚɪɤɨɜɤɢ ɥɢɱɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 
ɩɨɫɟɬɢɬɟɥɟɣ. 
 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɭɱɚɫɬɤɚ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ ɪɚɡɦɟɪɚɦɢ 
210×145ɦ. 
 Ɂɞɚɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ ɝɨɪɨɞɚ Ⱥɛɚɤɚɧ ɩɨ ɭɥɢɰɟ Ⱥɜɢɚɬɨɪɨɜ. 
 ȼɴɟɡɞ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɞɨɪɨɝɢ ɩɨ ɭɥɢɰɟ Ⱥɜɢɚɬɨɪɨɜ. 
 

 1.2 Ɉɛɴɟɦɧɨ – ɩɥɚɧɢɪɨɜɨɱɧɨɟ ɪɟɲɟɧɢɟ  
 

 ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɫɤɟɣɬ-ɩɚɪɤ CAPSULE 2-ɯ ɷɬɚɠɧɨɟ ɨɛɳɟɫɬɜɟɧɧɨɟ 
ɡɞɚɧɢɟ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ ɜ ɩɥɚɧɟ. Ɋɚɡɦɟɪɵ ɡɞɚɧɢɹ 34×79ɦ. ȼɵɫɨɬɚ 
ɷɬɚɠɟɣ 3ɦ. ȼɵɫɨɬɚ ɡɞɚɧɢɹ ɨɬ ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɨɬɦɟɬɤɢ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɤɪɵɬɢɹ ɚɪɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 17ɦ. 
 Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɡɞɚɧɢɹ-ɫɩɨɪɬɢɜɧɨ-ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɟ. 
 ȼ ɫɨɫɬɚɜ ɫɤɟɣɬ-ɩɚɪɤɚ ɜɯɨɞɹɬ ɩɨɦɟɳɟɧɢɹ: 
 1 ɷɬɚɠ: ɩɥɨɳɚɞɤɚ ɞɥɹ ɤɚɬɚɧɢɹ, ɡɨɧɚ ɪɟɤɪɟɚɰɢɢ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɚɹ ɡɨɧɚ, 
ɜɟɫɬɢɛɸɥɶ, ɪɚɡɞɟɜɚɥɤɢ ɠɟɧɫɤɚɹ ɢ ɦɭɠɫɤɚɹ, ɫɚɧ ɭɡɥɵ ɠɟɧɫɤɢɣ ɦɭɠɫɤɨɣ, 
ɢɧɫɬɪɭɤɬɨɪɫɤɚɹ, ɬɪɟɧɚɠɟɪɧɵɣ ɡɚɥ ɦɚɝɚɡɢɧ, ɜɵɫɬɚɜɨɱɧɵɣ ɡɚɥ, ɩɪɨɤɚɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɚɛɢɧɟɬ ɜɪɚɱɚ, ɨɠɢɞɚɥɶɧɚɹ, ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɪɟɦɨɧɬɚ ɢ ɯɪɚɧɟɧɢɹ 
ɢɧɜɟɧɬɚɪɹ, ɤɨɧɮɟɪɟɧɰ-ɡɚɥ, ɷɥɟɤɬɪɨɳɢɬɨɜɚɹ, ɜɟɧɬ ɤɚɦɟɪɚ, 2 ɥɟɫɬɧɢɱɧɵɯ 
ɤɥɟɬɤɢ, ɤɚɛɢɧɟɬ ɦɟɧɟɞɠɟɪɚ, ɫɤɥɚɞɫɤɨɟ ɩɨɦɟɳɟɧɢɟ, ɬɟɩɥɨɜɨɣ ɭɡɟɥ, ɫɚɧ ɭɡɟɥ 
ɠɟɧɫɤɢɣ ɢ ɦɭɠɫɤɨɣ, ɤɨɦɧɚɬɚ ɩɟɪɫɨɧɚɥɚ. 
 2 ɷɬɚɠ: 2 ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɢ, ɪɟɫɟɩɲɧ, ɷɥɟɤɬɪɨɳɢɬɨɜɚɹ, ɩɨɫɬɢɪɨɱɧɚɹ, 
ɤɨɦɧɚɬɚ ɝɥɚɠɤɢ, ɤɨɦɧɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɫɚɧ ɭɡɟɥ ɩɟɪɫɨɧɚɥɚ, ɤɨɦɧɚɬɚ ɨɬɞɵɯɚ, 
ɤɨɪɢɞɨɪ, 12 ɝɨɫɬɢɧɢɱɧɵɯ ɧɨɦɟɪɨɜ ɫ ɫɚɧ ɭɡɥɚɦɢ, ɨɛɟɞɟɧɧɚɹ ɡɨɧɚ, ɫɤɥɚɞɫɤɨɟ 
ɩɨɦɟɳɟɧɢɟ, ɪɚɡɞɚɬɨɱɧɚɹ, ɩɪɢɝɨɬɨɜɢɬɟɥɶɧɵɣ ɰɟɯ, ɤɨɪɢɞɨɪ, ɤɨɦɧɚɬɚ ɩɪɢɟɦɚ 
ɩɢɳɢ ɩɟɪɫɨɧɚɥɚ, ɤɨɦɧɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɫɥɭɠɟɛɧɨɟ ɩɨɦɟɳɟɧɢɟ, ɤɚɛɢɧɟɬ 
ɞɢɪɟɤɬɨɪɚ, ɫɚɧ ɭɡɟɥ ɠɟɧɫɤɢɣ ɢ ɦɭɠɫɤɨɣ, ɫɚɧ ɭɡɟɥ ɞɥɹ ɩɟɪɫɨɧɚɥɚ. 
 ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɞɢɧ ɨɫɧɨɜɧɨɣ ɜɯɨɞ ɜ ɡɞɚɧɢɟ ɢ ɬɪɢ ɡɚɩɚɫɧɵɯ. ȼ 
ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɧɢɤɚɰɢɣ ɜ ɫɤɟɣɬ-ɩɚɪɤɟ ɩɪɢɦɟɧɹɸɬɫɹ ɥɟɫɬɧɢɰɵ.  
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 Ɂɚ ɭɫɥɨɜɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ 
ɩɟɪɜɨɝɨ ɷɬɚɠɚ.  
 ɗɜɚɤɭɚɰɢɹ ɢɡ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨ ɥɟɫɬɧɢɰɚɦ ɜ ɡɚɩɚɫɧɵɟ ɜɵɯɨɞɵ.  
 
 1.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ 
  
 Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɚɪɤɚɫ ɢɡ ɚɪɨɱɧɵɯ ɮɟɪɦ, 
ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɠ/ɛ ɤɨɥɨɧɧɚɦɢ.  
 ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ – ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɚɪɨɱɧɵɟ ɮɟɪɦɵ, ɠ/ɛ ɤɨɥɨɧɧɵ 
ɫɟɱɟɧɢɟɦ 300×300 ɦɦ. 
 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɞɚɧɢɹ: 
 1. Ɏɭɧɞɚɦɟɧɬɵ – ɫɬɨɥɛɱɚɬɵɟ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ ɢɡ 
ɦɨɧɨɥɢɬɧɨɝɨ ɠ/ɛ. 
 2. Ʌɟɫɬɧɢɰɵ – ɥɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ ɫɛɨɪɧɵɟ ɠ/ɛ, ɥɟɫɬɧɢɱɧɚɹ ɩɥɨɳɚɞɤɚ ɢɡ 
ɦɨɧɨɥɢɬɚ. 
 3. Ʉɨɥɨɧɧɵ – ɦɨɧɨɥɢɬɧɵɟ ɠ/ɛ ɫɟɱɟɧɢɟɦ 300×300 ɦɦ. 
 4. ɉɨɥɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ [11]: 
 ɧɚ ɥɟɫɬɧɢɰɚɯ – ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ; 
 ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɫɥɭɠɟɛɧɵɟ ɩɨɦɟɳɟɧɢɹ – ɛɟɬɨɧɧɵɟ; 
 ɜɟɫɬɢɛɸɥɶ ɢ ɤɨɪɢɞɨɪɵ – ɧɚɥɢɜɧɨɣ ɩɨɥ; 
 ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ – ɧɚɥɢɜɧɨɣ ɩɨɥ; 
 ɩɥɨɳɚɞɤɚ ɞɥɹ ɤɚɬɚɧɢɹ – ɫɩɨɪɬɢɜɧɵɣ ɦɚɫɫɢɜɧɵɣ ɩɚɪɤɟɬ. 
 5. ɇɚɪɭɠɧɵɣ ɮɚɫɚɞ – ɫɬɟɤɥɹɧɧɵɣ, ɜɵɩɨɥɧɟɧ ɢɡ ɫɢɫɬɟɦɵ ɫɬɨɟɱɧɨ-
ɪɢɝɟɥɶɧɨɝɨ ɨɫɬɟɤɥɟɧɢɹ, ALT F50. 
 6. ɉɟɪɟɝɨɪɨɞɤɢ ɤɢɪɩɢɱɧɵɟ 120 ɦɦ, ɲɬɭɤɚɬɭɪɤɚ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɩɨ 20 ɦɦ.  
 7. ɉɟɪɟɤɪɵɬɢɹ – ɦɨɧɨɥɢɬɧɨɟ ɠ/ɛ ɬɨɥɳɢɧɨɣ 300ɦɦ. 
 8. Ⱦɜɟɪɢ ɢɡ ɩɪɨɮɢɥɹ ɉȼɏ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɞɜɟɪɢ, ɦɟɠɤɨɦɧɚɬɧɵɟ ɞɜɟɪɢ 
 9. Ʉɪɨɜɥɹ – ɫɬɨɟɱɧɨ-ɪɢɝɟɥɶɧɨɟ ɨɫɬɟɤɥɟɧɢɟ ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɚɪɨɱɧɵɦ 
ɮɟɪɦɚɦ. 
 10. ɉɨɬɨɥɨɱɧɚɹ ɨɬɞɟɥɤɚ ɜɵɩɨɥɧɟɧɚ ɨɤɪɚɫɤɨɣ ɢ ɩɨɛɟɥɤɨɣ.  
 11. ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ – ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɚɹ ɲɬɭɤɚɬɭɪɤɚ ɫɬɟɧ, 
ɩɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧ ɩɨɞ ɨɬɞɟɥɤɭ. 
 12. Ɉɬɦɨɫɬɤɚ ɚɫɮɚɥɶɬɨɜɚɹ – 1000 ɦɦ, ɫ ɭɤɥɨɧɨɦ 2%.  
 ȼ ɡɞɚɧɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɟɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
 

 1.4 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɢɬɪɚɠɧɨɝɨ ɨɫɬɟɤɥɟɧɢɹ 
 

 Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: ɝ. Ⱥɛɚɤɚɧ 
 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ: φȼ = 55% 
 ȼɢɞ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɬɪɚɠɧɨɟ ɨɫɬɟɤɥɟɧɢɟ. 
 Ɋɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ: tB = 20°ɋ 
 Ɋɚɫɱɟɬ: 
 ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɵ 1 [8] ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ tint 
= +18°C ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ φint = 55% ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ 
ɩɨɦɟɳɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɚɤ ɧɨɪɦɚɥɶɧɵɣ. 
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 Ɉɩɪɟɞɟɥɢɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
Rɨɬɪ, ɢɫɯɨɞɹ ɢɡ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɢɜɟɞɟɧɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ (ɩ.5.2) [8] ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ: 
 
 ܴˑ˕˓ = ܽ ∙ ʒʠʝʞ + ܾ ,                                                                                    (1.1) 
 
ɝɞɟ a ɢ b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 
ɬɚɛɥɢɰɵ 3 [8] ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ.  
 Ɍɚɤ ɞɥɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɢɞɚ – ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢ ɬɢɩɚ 
ɡɞɚɧɢɹ ɨɛɳɟɫɬɜɟɧɧɵɟ, ɤɪɨɦɟ ɠɢɥɵɯ, ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɢ ɞɟɬɫɤɢɯ 
ɭɱɪɟɠɞɟɧɢɣ, ɲɤɨɥ, ɢɧɬɟɪɧɚɬɨɜ a = 0,00035; b = 1,2  
 Ɉɩɪɟɞɟɥɢɦ ɝɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, °ɋ‧ɫɭɬ ɩɨ 
ɮɨɪɦɭɥɟ (5.2) [8] ɩɨ ɮɨɪɦɭɥɟ: 
 
  ʒʠʝʞ = ሺݐʑ − ˑ˕ሻݐ ∙ 𝑧ˑ˕ ,                                                                        (1.2) 
 
 ɝɞɟ ݐʑ = 20°ɋ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ;  
 ˑ˕ = –7,9°ɋ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨݐ 
ɬɚɛɥɢɰɟ 1 [8] ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8°ɋ ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ – ɨɛɳɟɫɬɜɟɧɧɵɟ, ɤɪɨɦɟ ɠɢɥɵɯ, ɥɟɱɟɛ-
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɢ ɞɟɬɫɤɢɯ ɭɱɪɟɠɞɟɧɢɣ, ɲɤɨɥ, ɢɧɬɟɪɧɚɬɨɜ 
 zɨɬ = 225 ɫɭɬ. – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢɧɢɦɚɟɦɵɟ 
ɩɨ ɬɚɛɥɢɰɟ 1 [8] ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ 8°ɋ ɞɥɹ ɬɢɩɚ ɡɞɚɧɢɹ – ɨɛɳɟɫɬɜɟɧɧɵɟ, ɤɪɨɦɟ ɠɢɥɵɯ, ɥɟɱɟɛɧɨ-
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɢ ɞɟɬɫɤɢɯ ɭɱɪɟɠɞɟɧɢɣ, ɲɤɨɥ, ɢɧɬɟɪɧɚɬɨɜ. 
 
 ʒʠʝʞ = ሺʹͲ − ሺ−͹,ͻሻ ∙ ʹʹͷ = ͸ʹʹͳ,͹°ʠ ∙ ɫɭɬ 
 
 ɉɨ ɮɨɪɦɭɥɟ ɜ ɬɚɛɥɢɰɟ 3 [8] ɨɩɪɟɞɟɥɹɟɦ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ Rɨɬɪ (ɦ2‧°ɋ/ȼɬ). 
 
 ܴ଴ːˑ˓ˏ = Ͳ,ͲͲͲ͵ͷ ∙ ͸ʹʹͳ,͹ + ͳ,ʹ = ͵,Ͳ͹ ɦ2‧°ɋ/ȼɬ,                            (1.3) 
 
 ɉɨɫɤɨɥɶɤɭ ɝɨɪɨɞ Ⱥɛɚɤɚɧ ɨɬɧɨɫɢɬɫɹ ɤ ɡɨɧɟ ɜɥɚɠɧɨɫɬɢ – ɫɭɯɨɣ, ɩɪɢ ɷɬɨɦ 
ɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɩɨɦɟɳɟɧɢɹ – ɧɨɪɦɚɥɶɧɵɣ, ɬɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 
2 [8] ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɨɜ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɛɭɞɭɬ ɩɪɢɧɹɬɵ, ɤɚɤ ɞɥɹ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥ. 
 ɇɚɪɭɠɧɨɟ ɡɚɤɚɥɟɧɧɨɟ ɫɬɟɤɥɨ – 19ɦɦ SunenergyAzur 
 ɋɩɟɣɫɟɪ – TGI 14 ɦɦ, ɡɚɩɨɥɧɟɧɢɟ Argon 
 ȼɧɭɬɪɟɧɧɟɟ ɫɬɟɤɥɨ – ɬɪɢɩɥɟɤɫ 4.4.1 (8,36ɦɦ) PlanibelTopN+PlanibelClear 
 Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ܴ଴̞˓ = ሺܴ˒˓ˑ˗ ∙ ܵ˒˓ˑ˗ + ܴ˔˒ ∙ ܵ˔˒ሻ/ሺܵ˒˓ˑ˗ + ܵ˔˒ሻ                                          (1.4) 
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 ɝɞɟ S – ɩɥɨɳɚɞɶ ɷɥɟɦɟɧɬɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2; 
 R – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɷɥɟɦɟɧɬɚ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɦ2‧°ɋ/ȼɬ. 
 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 ɉɥɨɳɚɞɶ ɫɬɟɤɥɨɢɡɞɟɥɢɣ Sɫɩ=99 ɦ2; 
 ɉɥɨɳɚɞɶ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɨɮɢɥɹ Sɩɪɨɮ=10,3 ɦ2;  
 Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɤɥɨɢɡɞɟɥɢɣ Rɫɩ=3,48 
ɦ2‧°ɋ/ȼɬ (ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɟ ɤɨɦɩɚɧɢɟɣ «AGC» ɞɥɹ 
ɞɚɧɧɨɝɨ ɫɬɟɤɥɨɩɚɤɟɬɚ). 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɨɮɢɥɹ 
AGS Rɩɪɨɮɢɥɶ=0,99 ɦ2‧°ɋ/ȼɬ (ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɟ ɤɨɦɩɚɧɢɟɣ 
«AGS» ɞɥɹ ɫɢɫɬɟɦɵ «AGS» 500 ɜ ɞɚɧɧɨɦ ɤɨɧɫɬɪɭɤɬɢɜɟ). 
 
 Ɋɚɫɱɟɬ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɛɚɡɟ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɨɮɢɥɹ AGS F50 SG: 
 
 ܴ଴ = ሺܴ˒˓ˑ˗ ∙ ܵ˒˓ˑ˗ + ܴ˔˒ ∙ ܵ˔˒ሻ/ሺܵ˒˓ˑ˗ + ܵ˔˒ሻ                                                (1.5) 
 
 ܴ଴ = Ͳ.ͻͻ ∙ ͳͲ,͵ + ͵,Ͷͺ ∙ ͻͻሻ/ሺͳͲ,͵ + ͻͻሻ = ͵,ʹͶͷͶ ɦ2‧°ɋ/ȼɬ. 
  
 ȼɵɜɨɞ: ɫɢɫɬɟɦɚ ɚɥɸɦɢɧɢɟɜɵɯ ɩɪɨɮɢɥɟɣ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɜɵɛɪɚɧɧɵɦ 
ɫɬɟɤɥɨɩɚɤɟɬɨɦ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɬɟɩɥɨɬɟɯɧɢɤɟ 
R0 ≥ 3,0666 ɦ2‧°ɋ/ȼɬ 
 

1.5 ɇɚɪɭɠɧɚɹ ɢ ɜɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ 
 
 ɇɚɪɭɠɧɵɣ ɫɜɟɬɨɩɪɨɡɪɚɱɧɵɣ ɮɚɫɚɞ ɜɵɩɨɥɧɟɧ ɢɡ ɫɢɫɬɟɦɵ ɮɚɫɚɞɧɨɝɨ 
ɨɫɬɟɤɥɟɧɢɹ ALT F50 SG, ɫɬɟɤɥɨɩɚɤɟɬɵ 3×2 ɦ. 
 ȼɧɭɬɪɢ ɡɞɚɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɧɵɟ ɨɤɪɚɫɨɱɧɵɟ ɫɨɫɬɚɜɵ ɢ ɰɜɟɬɨɜɚɹ 
ɝɚɦɦɚ, ɚ ɬɚɤɠɟ ɨɬɞɟɥɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ. ɋɬɟɧɵ ɢ ɩɟɪɟɝɨɪɨɞɤɢ ɨɲɬɭɤɚɬɭɪɟɧɵ, 
ɨɤɥɟɟɧɵ ɛɭɦɚɠɧɵɦɢ ɨɛɨɹɦɢ, ɞɟɤɨɪɚɬɢɜɧɨɣ ɩɥɢɬɤɨɣ. 
 ɉɨɬɨɥɤɢ – ɨɤɪɚɫɤɚ ɢ ɩɨɛɟɥɤɚ. 
 ɋɬɟɧɵ ɜ ɫɚɧ ɭɡɥɚɯ ɨɬɞɟɥɵɜɚɸɬɫɹ ɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɢɬɤɨɣ. 
 ɉɨɥɵ ɧɚɥɢɜɧɵɟ, ɤɟɪɚɦɢɱɟɫɤɢɟ ɩɥɢɬɤɢ, ɩɚɪɤɟɬ ɫɩɨɪɬɢɜɧɵɣ. 
  
 ȼɟɞɨɦɨɫɬɢ ɩɨɦɟɳɟɧɢɣ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɷɬɚɠɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1.1, 1.2. 
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Ɍɚɛɥɢɰɚ 1.1 – ȼɟɞɨɦɨɫɬɶ ɩɨɦɟɳɟɧɢɣ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 

ɉɨɦɟɳɟɧɢɹ ȼɢɞ ɨɬɞɟɥɤɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɶɟɪɨɜ ɉɪɢɦɟɱɚɧɢ
ɹ ɉɨɬɨɥɨɤ ɉɥɨ-

ɳɚɞɶ 
ɋɬɟɧɵ ɢɥɢ 

ɩɟɪɟɝɨɪɨɞɤɢ 
ɉɥɨ- 
ɳɚɞɶ 

ɉɨɥ ɉɥɨ-
ɳɚɞɶ 

ɩɥɨɳɚɞɤɚ 
ɞɥɹ ɤɚɬɚɧɢɹ 

ɢ ɡɨɧɚ 
ɪɟɤɪɟɚɰɢɢ 

- - ɞɟɤɨɪɚɬɢɜɧɚɹ 
ɲɬɭɤɚɬɭɪɤɚ 

356 ɫɩɨɪɬɢ
ɜɧɵɣ 

ɦɚɫɫɢɜ
ɧɵɣ 

ɩɚɪɤɟɬ 

1428  

ɛɵɬɨɜɵɟ 
ɩɨɦɟɳɟɧɢɹ 

ɩɨɛɟɥɤɚ 215 ɞɟɤɨɪɚɬɢɜɧɚɹ 
ɲɬɭɤɚɬɭɪɤɚ 

593 ɤɟɪɚɦɢ
ɱɟɫɤɚɹ 
ɩɥɢɬɤɚ 

215  

ɬɟɯɧɢɱɟɫɤɢɟ 
ɩɨɦɟɳɟɧɢɹ 

ɩɨɛɟɥɤɚ 243 ɞɟɤɨɪɚɬɢɜɧɚɹ 
ɲɬɭɤɚɬɭɪɤɚ 

138 ɧɚɥɢɜɧ
ɨɣ ɩɨɥ 

243  

ɋɚɧɢɬɚɪɧɵɟ 
ɭɡɥɵ 

ɩɨɛɟɥɤɚ 180 Ʉɚɮɟɥɶɧɚɹ 
ɩɥɢɬɤɚ 

320 ɤɟɪɚɦɢ
ɱɟɫɤɚɹ 
ɩɥɢɬɤɚ 

180  

 

Ɍɚɛɥɢɰɚ 1.2 – ȼɟɞɨɦɨɫɬɶ ɩɨɦɟɳɟɧɢɣ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ ɜɬɨɪɨɝɨ ɷɬɚɠɚ 

ɉɨɦɟɳɟɧɢɹ ȼɢɞ ɨɬɞɟɥɤɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɶɟɪɨɜ ɉɪɢɦɟɱɚɧɢ
ɹ ɉɨɬɨɥɨɤ ɉɥɨ-

ɳɚɞɶ 
ɋɬɟɧɵ ɢɥɢ 

ɩɟɪɟɝɨɪɨɞɤɢ 
ɉɥɨ- 
ɳɚɞɶ 

ɉɨɥ ɉɥɨ-
ɳɚɞɶ 

ɩɥɨɳɚɞɤɚ 
ɞɥɹ ɤɚɬɚɧɢɹ 

ɢ ɡɨɧɚ 
ɪɟɤɪɟɚɰɢɢɨɛ
ɟɞɟɧɧɚɹ ɡɨɧɚ 

- - ɞɟɤɨɪɚɬɢɜɧɚɹ 
ɲɬɭɤɚɬɭɪɤɚ 

243 ɫɩɨɪɬɢ
ɜɧɵɣ 

ɦɚɫɫɢɜ
ɧɵɣ 

ɩɚɪɤɟɬ 

348,5
2 

 

ɛɵɬɨɜɵɟ 
ɩɨɦɟɳɟɧɢɹ 

ɩɨɛɟɥɤɚ 246 ɞɟɤɨɪɚɬɢɜɧɚɹ 
ɲɬɭɤɚɬɭɪɤɚ 

320 ɤɟɪɚɦɢ
ɱɟɫɤɚɹ 
ɩɥɢɬɤɚ 

246  

ɬɟɯɧɢɱɟɫɤɢɟ 
ɩɨɦɟɳɟɧɢɹ 

ɩɨɛɟɥɤɚ 163 ɞɟɤɨɪɚɬɢɜɧɚɹ 
ɲɬɭɤɚɬɭɪɤɚ 

96 ɧɚɥɢɜɧ
ɨɣ ɩɨɥ 

163  

ɋɚɧɢɬɚɪɧɵɟ 
ɭɡɥɵ 

ɩɨɛɟɥɤɚ 156 Ʉɚɮɟɥɶɧɚɹ 
ɩɥɢɬɤɚ 

298 ɤɟɪɚɦɢ
ɱɟɫɤɚɹ 
ɩɥɢɬɤɚ 

156  

 
 1.6 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
 
 Ⱦɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ ɜɵɩɨɥɧɟɧ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ [9],[10]. 
 Ɍɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɱɬɟɧɵ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ: ɫɨɛɥɸɞɟɧɢɟ ɪɚɡɦɟɪɨɜ 
ɩɨɦɟɳɟɧɢɣ, ɤɨɥɢɱɟɫɬɜɨ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɡɞɚɧɢɹ. 
 ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
 ɉɪɟɞɟɥɵ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: 
 - ɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɡɞɚɧɢɹ – R180; 
 -  ɫɬɟɧɵ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ – REI180; 
 ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ - ɜɵɫɨɤɢɣ. 
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 Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋ0 
 ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ – 1. 
 Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ɏ1 [9]. 
 ȼɫɟ ɩɪɢɧɹɬɵɟ ɦɚɬɟɪɢɚɥɵ ɫɟɪɬɟɮɢɰɢɪɨɜɚɧɵ ɜ ɨɛɥɚɫɬɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɇɚ ɜɫɟɯ ɷɬɚɠɚɯ ɢɦɟɸɬɫɹ ɭɤɚɡɚɬɟɥɢ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɤ 
ɷɜɚɤɭɚɰɢɨɧɧɵɦ ɜɵɯɨɞɚɦ ɢ ɩɭɬɹɦ ɷɜɚɤɭɚɰɢɢ. Ɂɧɚɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɧɚɩɪɚɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɡɨɧɟ ɫɜɨɛɨɞɧɨɣ ɜɢɞɢɦɨɫɬɢ ɢɡ ɥɸɛɨɝɨ ɦɟɫɬɚ ɧɚ 
ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ. ɇɚ ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɭɤɚɡɚɬɟɥɢ ɦɟɫɬ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚɪɭɠɧɵɯ ɝɢɞɪɚɧɬɨɜ, ɨɝɧɟɬɭɲɢɬɟɥɟɣ, ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ 
ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɚɜɚɪɢɣɧɨɦɭ ɨɫɜɟɳɟɧɢɸ. 
 
 1.7 ɂɧɠɟɧɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
  
 ȼɨɞɨɩɪɨɜɨɞ – ɨɛɴɟɞɢɧɟɧɧɵɣ. 
 ȼɨɞɨɫɬɨɤ – ɜɧɭɬɪɟɧɧɢɣ.  
 ȼɟɧɬɢɥɹɰɢɹ – ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ 
ɩɨɛɭɠɞɟɧɢɟɦ ɜɨɡɞɭɯɚ. 
 Ʉɚɧɚɥɢɡɚɰɢɹ – ɜɨ ɜɧɟɲɧɸɸ ɫɟɬɶ. 
 Ɂɞɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɨ: ɭɫɬɪɨɣɫɬɜɚɦɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɫɢɫɬɟɦɚɦɢ 
ɩɪɨɜɨɞɧɨɝɨ ɜɟɳɚɧɢɹ ɢ ɬɟɥɟɜɢɞɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɟɫɬɧɵɦɢ, ɜɧɭɬɪɟɧɧɟɣ ɢ 
ɬɟɥɟɮɨɧɧɧɨɣ ɫɜɹɡɶɸ ɭɫɬɚɧɨɜɤɚɦɢ ɡɜɭɤɨɮɢɤɫɚɰɢɢ ɢ ɭɫɢɥɟɧɢɹ ɪɟɱɢ, 
ɭɫɬɚɧɨɜɤɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɨɩɨɜɟɳɚɧɢɹ ɨɛ ɨɩɚɫɧɨɫɬɢ (ɩɨɠɚɪ, 
ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɟ ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɢ ɬ.ɩ) 
 Ɉɬɨɩɥɟɧɢɟ – ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɡɞɚɧɢɹ. 
 Ɉɫɜɟɳɟɧɢɟ – ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɢ ɟɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
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 2 Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ 
 

 2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ 
 
 Ɂɞɚɧɢɟ ɜ ɩɥɚɧɟ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ, ɪɚɡɦɟɪɵ 34 ɯ79 ɦ, ɜɵɫɨɬɚ 
17 ɦ ɜ ɜɟɪɯɧɟɣ ɬɨɱɤɟ. Ɂɞɚɧɢɟ ɜɤɥɸɱɚɟɬ 2 ɷɬɚɠɚ. ȼɵɫɨɬɚ ɷɬɚɠɚ – 3ɦ. 
 Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ 
ɷɬɚɠɚ, ɩɪɨɥɟɬ ɚɪɨɱɧɨɣ ɮɟɪɦɵ ɫɨɫɬɚɜɥɹɟɬ 34 ɦ. Ɂɞɚɧɢɟ ɢɦɟɟɬ 3 ɜɧɭɬɪɟɧɧɢɯ 
ɭɪɨɜɧɹ ɩɟɪɟɤɪɵɬɢɣ, ɨɬɦɟɬɤɚ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ 0,000, ɜɬɨɪɨɝɨ ɷɬɚɠɚ 
- 3,300, ɩɨɬɨɥɤɚ ɜɬɨɪɨɝɨ ɷɬɚɠɚ - 6,600. 
 Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɚɪɨɱɧɨ-ɮɟɪɦɨɜɵɣ ɤɚɪɤɚɫ. 
 Ʉɚɪɤɚɫ ɡɞɚɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɦɟɬɚɥɥɢɱɟɫɤɢɦ. Ɉɫɧɨɜɧɵɦɢ ɧɟɫɭɳɢɦɢ 
ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɤɚɪɤɚɫɚ ɹɜɥɹɸɬɫɹ ɫɬɚɥɶɧɵɟ ɚɪɨɱɧɵɟ ɮɟɪɦɵ ɨɛɴɟɞɢɧɟɧɧɵɟ 
ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɫɬɚɥɶɧɵɟ ɤɨɥɨɧɧɵ ɜ 
ɬɨɪɰɚɯ ɡɞɚɧɢɹ. 
 ɉɪɨɱɧɨɫɬɶ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ 
ɠɟɫɬɤɨɣ ɡɚɞɟɥɤɨɣ ɚɪɨɱɧɵɯ ɮɟɪɦ ɜ ɮɭɧɞɚɦɟɧɬɚɯ ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫɜɹɡɹɦɢ ɨɛɴɟɞɢɧɹɸɳɢɦɢ ɮɟɪɦɵ ɢɡ 
ɩɥɨɫɤɨɫɬɢ ɮɟɪɦ. Ɏɟɪɦɵ ɤɪɟɩɹɬɫɹ ɤ ɮɭɧɞɚɦɟɧɬɚɦ ɠɟɫɬɤɨ. ɍɫɬɨɣɱɢɜɨɫɬɶ 
ɩɨɤɪɵɬɢɹ ɫɨɡɞɚɟɬ ɠɟɫɬɤɢɣ ɞɢɫɤ ɩɨɤɪɵɬɢɹ – ɫɢɫɬɟɦɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɬɟɪɠɧɟɜɵɯ ɫɜɹɡɟɣ ɢ ɫɢɫɬɟɦɚ ɨɫɬɟɤɥɟɧɢɹ ɩɨ ɩɪɨɝɨɧɚɦ ɨɩɢɪɚɸɳɢɦɫɹ ɧɚ 
ɜɟɪɯɧɢɣ ɩɨɹɫ ɫɬɚɥɶɧɵɯ ɮɟɪɦ.  
 Ⱥɪɨɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɟ (ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ 
ɢ ɫɧɟɝ) ɢ ɜɟɬɪɨɜɵɟ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɪɚɫɱёɬɚ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɬɚɤ ɠɟ ɧɚɞɨ 
ɭɱɟɫɬɶ ɫɟɣɫɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 
 Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ: 
 - Ɋɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɞɥɹ II ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ -  
1,2 ɤɉɚ (120 ɤɝ/ɦ²) ɜ ɫɨɨɬɜ.  ɫ [3]; 
 - ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ III ɜɟɬɪɨɜɨɝɨ ɪɚɣɨɧɚ – 
0,38 ɤɉɚ (38 ɤɝ/ɦ²) ɜ ɫɨɨɬɜ.  ɫ [3]; 
 - ɋɟɣɫɦɢɱɧɨɫɬɶ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ - 7 ɛɚɥɥɨɜ ɜ ɫɨɨɬɜ. ɫ [2]; 
 ɀɟɫɬɤɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫɭɧɨɤ 2.1 – ɀɟɫɬɤɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɱɟɧɢɹ 
 

 Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «SCAD» 
 
 2.2 ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɪɚɫɱɟɬɚ ɤɚɪɤɚɫɚ  
  

 ȼ ɪɚɫɱёɬɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɟɪɫɢɹ SCAD 21.1 
SCAD Office 21.1 — ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɩɪɨɝɪɚɦɦ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɪɚɫɱɟɬɨɜ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɥɢɱɧɨɝɨ ɜɢɞɚ ɢ ɧɚɡɧɚɱɟɧɢɹ. ȼ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ 
ɜɯɨɞɢɬ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɣ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ SCAD, ɚ ɬɚɤɠɟ 
ɪɹɞ ɩɪɨɟɤɬɢɪɭɸɳɢɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 
ɤɨɦɩɥɟɤɫɧɨ ɪɟɲɚɬɶ ɜɨɩɪɨɫɵ ɪɚɫɱɟɬɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɚɥɶɧɵɯ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. SCAD ɜɤɥɸɱɚɟɬ ɪɚɡɜɢɬɭɸ ɛɢɛɥɢɨɬɟɤɭ 
ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɬɟɪɠɧɟɜɵɯ, ɩɥɚɫɬɢɧɱɚɬɵɯ, 
ɬɜɟɪɞɨɬɟɥɶɧɵɯ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɦɨɞɭɥɢ ɚɧɚɥɢɡɚ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɫɱɟɬɧɵɯ ɫɨɱɟɬɚɧɢɣ ɭɫɢɥɢɣ, ɩɪɨɜɟɪɤɢ 
ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɪɚɡɥɢɱɧɵɦ ɬɟɨɪɢɹɦ 
ɩɪɨɱɧɨɫɬɢ, ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɢɥɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɮɪɚɝɦɟɧɬɚ ɫ ɨɫɬɚɥɶɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɟɣ, ɜɵɱɢɫɥɟɧɢɹ ɭɫɢɥɢɣ ɢ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬ ɤɨɦɛɢɧɚɰɢɣ 
ɡɚɝɪɭɠɟɧɢɣ. ȼ ɫɨɫɬɚɜ ɤɨɦɩɥɟɤɫɚ ɜɤɥɸɱɟɧɵ ɩɪɨɝɪɚɦɦɵ ɩɨɞɛɨɪɚ ɚɪɦɚɬɭɪɵ ɜ 
ɷɥɟɦɟɧɬɚɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɩɪɨɜɟɪɤɢ ɫɟɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. 
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 2.2.1 ɇɚɡɧɚɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɪɤɚɫɚ  
  
 ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɟɦ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ: 
 Ʉɨɥɨɧɧɵ ɤɚɪɤɚɫɚ ɢɦɟɸɬ ɩɨɫɬɨɹɧɧɨɟ ɩɨ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɫɟɱɟɧɢɟ ɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ ɩɪɨɤɚɬɧɨɝɨ ɩɪɨɮɢɥɹ ɲɜɟɥɥɟɪ (200×76); 
 ɇɢɠɧɢɣ ɩɨɹɫ ɮɟɪɦɵ – ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (63×4); 
 ȼɟɪɯɧɢɣ ɩɨɹɫ ɮɟɪɦɵ - ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (63×4); 
 ɋɬɨɣɤɢ ɮɟɪɦɵ - ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (50×4); 
 Ɋɚɫɤɨɫɵ ɮɟɪɦɵ – ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (63×4);  
 ɉɪɨɝɨɧɵ – ɬɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ (60×5);  
 ɋɜɹɡɢ (ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ) ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ 
ɩɪɨɤɚɬɧɨɝɨ ɩɪɨɮɢɥɹ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (50×4); 
 ɉɨɤɪɵɬɢɟ ɜɵɩɨɥɧɟɧɨ ɢɡ ɫɬɨɟɱɧɨ-ɪɢɝɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɨɫɬɟɤɥɟɧɢɹ. 
Ɍɨɥɳɢɧɚ ɩɨɤɪɵɬɢɹ 110 ɦɦ.  
 ɋɬɚɥɶ ɋ235, ɋ245, ɋɬ3, 10 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ:  
m = 1,05 (ɬɚɛɥ. 3 [ɋɉ ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 2011]). 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ: 
f = 1,05 ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɧɫɬɪɭɤɰɢɣ (ɬɚɛɥ. 7.1 [ɋɉ ɇɚɝɪɭɡɤɢ ɢ 

ɜɨɡɞɟɣɫɬɜɢɹ, 2011]). 
f = 1,3 ɞɥɹ ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ (ɬɚɛɥ. 7.1 [ɋɉ ɇɚɝɪɭɡɤɢ 

ɢ ɜɨɡɞɟɣɫɬɜɢɹ, 2011]). 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ: 
n = 1 ɞɥɹ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ Ʉɋ-2 ɢ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ (ɬɚɛɥ. 2 [ȽɈɋɌ 27751-2014 ɇɚɞɟɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɫɧɨɜɚɧɢɣ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ]). 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ: 
c = 1 (ɬɚɛɥ. 1 [ɋɉ ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 2011]). 

 
 Ʉɨɦɩɨɧɨɜɨɱɧɚɹ ɫɯɟɦɚ ɮɟɪɦ, ɩɪɨɝɨɧɨɜ, ɫɜɹɡɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
2.2. 
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Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɮɟɪɦ, ɩɪɨɝɨɧɨɜ, ɫɜɹɡɟɣ 
 
 Ⱦɥɹ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɠɟɫɬɤɨɫɬɢ ɜ 
ɩɪɨɝɪɚɦɦɟ SCAD ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɪɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ (ɪɢɫɭɧɨɤ 2.3). 
 

 
 

Ɋɢɫɭɧɨɤ 2.3 – Ɉɛɳɢɣ ɜɢɞ ɪɚɫɱɟɬɧɨɣ ɦɨɞɟɥɢ 
  
 Ⱦɚɥɟɟ ɩɟɪɟɯɨɞɢɦ ɤ ɫɛɨɪɭ ɧɚɝɪɭɡɨɤ ɧɚ ɮɟɪɦɵ. 
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 2.2.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɮɟɪɦɭ  
  
 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɡɞɚɧɢɟ ɨɩɪɟɞɟɥɟɧɵ ɫɨɝɥɚɫɧɨ [3]. ȼ ɪɚɫɱёɬɧɨɦ 
ɤɨɦɩɥɟɤɫɟ SCAD ɩɪɢɤɥɚɞɵɜɚɸɬɫɹ ɩɨɥɧɵɟ ɪɚɫɱёɬɧɵɟ ɧɚɝɪɭɡɤɢ. ɋ ɩɨɦɨɳɶɸ 
ɤɨɦɛɢɧɚɰɢɣ ɡɚɝɪɭɠɟɧɢɣ ɢ ɦɨɞɭɥɹ Ɋɋɍ ɭɱɢɬɵɜɚɟɬɫɹ ɫɢɫɬɟɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɞɥɹ ɪɚɫɱɟɬɚ ɩɨ I ɢ II ɝɪɭɩɩɚɦ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ. ɉɨɞɫɱɟɬ ɧɚɝɪɭɡɨɤ ɧɚ 1 ɦ2 
ɩɨɤɪɵɬɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.1.  
 
 Ɍɚɛɥɢɰɚ 2.1 – ɇɚɝɪɭɡɤɢ ɧɚ 1 ɦ2 ɨɬ ɩɨɤɪɵɬɢɹ ɤɪɨɜɥɢ (ɨɫɬɟɤɥɟɧɢɟ)  

  
 Ɂɚɝɪɭɠɟɧɢɟ 1.  ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ. 
 
 ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɉɄ «SCAD» ɡɚɞɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 
 
 Ɂɚɝɪɭɠɟɧɢɟ 2.  ɋɧɟɝɨɜɵɟ ɧɚɝɪɭɡɤɢ. 
  
 Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ 
ɩɨɤɪɵɬɢɹ ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  
 ܵ = Ͳ,͹ ∙ ܿ௘ ∙ ܿ௧ ∙ 𝜇 ∙ ௚ܵ ∙  ௙                                                                                       (2.1)ߛ

 
 ɩɪɢ ܿ௘ = ͳ,Ͳ ɢ ܿ௧ = ͳ,Ͳ, ɩɨɥɭɱɚɟɦ: 
 
 ܵ = Ͳ,͹ ∙ 𝜇 ∙ ௚ܵ ∙   ௙ߛ
 
 ɝɞɟ Sg - ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ (1 ɤɇ/ɦ2 = 0,1 ɬ\ɦ2). ɇɚ 1ɩ. ɦ ɤɨɧɫɬɪɭɤɰɢɢ 
ɫɨɫɬɚɜɥɹɟɬ 0,6 ɬ/ɦ;  
  ȝ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ. ɋɯɟɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɢ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ȝ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ Ƚ.2 [3]. 
Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
 

ɇɚɝɪɭɡɤɚ ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɝ/ɦ2 

q=δ·ρ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ Ȗf>1 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɝ/ɦ2  

q=qɧ·Ȗf 

1) ɉɨɫɬɨɹɧɧɚɹ: 
   ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, δ=0,3 
ɦ; ρ=7850 ɤɝ/ɦ3; 
   ɨɫɬɟɤɥɟɧɢɟ δ=0,1 ɦ, ρ=2500 ɤɝ/ɦ3 
                       ɂɬɨɝɨ: 

 
2355 

 
 

250 
2605 

 
1,05 

 
 

1,2 
 
 

 
2472,75 

 
 

300 
2772,75 
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Ɋɢɫɭɧɨɤ 2.4 – ɋɯɟɦɚ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 

 Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 𝜇ଵ = cos ͳ,ͷߙ = Ͳ,͹ͳ                                                                       (2.2) 

  𝜇ଶ = ʹsin ߙ͵ = ʹ,Ͳ                                                                          (2.3) 

 ɇɚɢɛɨɥɟɟ ɧɟɜɵɝɨɞɧɵɦ ɹɜɥɹɟɬɫɹ ɜɚɪɢɚɧɬ 2. 
 ɉɨɥɭɱɚɟɦ: 
  ܵ = Ͳ,͹ ∙ 𝜇 ∙ ௚ܵ ∙  ௙ߛ

 ɉɪɢ 𝜇ଶ = ʹ,Ͳ: ଵܵ = Ͳ,͹ ∙ ʹ ∙ Ͳ,͸ ∙ ͳ,Ͷ = ͳ,ͳ͹͸ ˕/ˏ; 
 ɉɪɢ Ͳ,ͷ ∙ 𝜇ଶ = ͳ,Ͳ:  ܵ ଵ = Ͳ,͹ ∙ ͳ ∙ Ͳ,͸ ∙ ͳ,Ͷ = Ͳ,ͷͺͺ ˕/ˏ; 
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Ɋɢɫɭɧɨɤ 2.5 ɋɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
  
 Ɂɚɝɪɭɠɟɧɢɟ 3. ȼɟɬɪɨɜɵɟ ɧɚɝɪɭɡɤɢ. 

 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ 11.1.3 [3] ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ  𝑤௠ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɜɵɫɨɬɵ 𝑧௘ ɧɚɞ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 
 𝑤௠ = 𝑤଴݇ሺ𝑧௘ሻܿ                                                                                    (2.4) 
 
 ɝɞɟ  𝑤଴ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ (38 ɤɝ/ɦ2 (0,038ɬ/ɦ2). 
ɇɚ 1ɩ.ɦ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 0,228 ɬ/ɦ; 
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 ݇ሺ𝑧௘ሻ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɜɵɫɨɬɵ 𝑧௕ = ͳ͹ˏ;   k (17) = 0,85(ɩɪɢɧɹɬɚ ɦɟɫɬɧɨɫɬɶ ɬɢɩɚ B); 
 c – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ (ܿ௘ଷ = −Ͳ,Ͷ; ܿ௘ଵ = Ͳ,͸ͷ; ܿ௘ଶ =−ͳ,ͳ). 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [3] ɩɪɢɥɨɠɟɧɢɹ Ⱦ.1.3 ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ 
ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 2.6 

 

Ɋɢɫɭɧɨɤ 2.6 – ɋɯɟɦɚ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ. 

 ɉɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɟ ɞɚɜɥɟɧɢɹ ɜɟɬɪɚ: 
 ɉɪɢ ܿ௘ଵ = Ͳ,͸ͷ ɧɚɩɨɪ:  
 
 𝑤ଵ = 𝑤଴ ∙ ݇ሺ𝑧௕ሻ ∙ ܿ ∙ ௙ߛ = Ͳ,ʹʹͺ ∙ Ͳ,ͺͷ ∙ Ͳ,͸ͷ ∙ ͳ,Ͷ = Ͳ,ͳ͹͸ ˕/ˏ;  
 
 ɉɪɢ ܿ௘ଷ = −Ͳ,Ͷ ܿ௘ଶ = −ͳ,ͳ ɨɬɫɨɫ:  
 
 𝑤ଷ = 𝑤଴ ∙ ݇ሺ𝑧௕ሻ ∙ ܿ ∙ ௙ߛ = Ͳ,ʹʹͺ ∙ Ͳ,ͺͷ ∙ ሺ−Ͳ,Ͷሻ ∙ ͳ,Ͷ = −Ͳ,ͳͲͻ ˕/ˏ; 
 
 𝑤ଶ = 𝑤଴ ∙ ݇ሺ𝑧௕ሻ ∙ ܿ ∙ ௙ߛ = Ͳ,ʹʹͺ ∙ Ͳ,ͺͷ ∙ ሺ−ͳ,ͳሻ ∙ ͳ,Ͷ = −Ͳ,ʹͻͺ ˕/ˏ. 
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Ɋɢɫɭɧɨɤ 2.7 – ɋɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ. 

 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2 

 Ɍɚɛɥɢɰɚ 2.2 – Ⱦɚɧɧɵɟ ɩɨ ɡɚɝɪɭɠɟɧɢɹɦ 

Ɂɚɝɪɭɠɟɧɢɹ 
ȼɟɥɢɱɢɧɚ ɩɟɪɟɦɟɳɟɧɢɹ 

ɜɞɨɥɶ ɨɫɢ: ɍɫɢɥɢɹ ɜ ɫɬɟɪɠɧɹɯ 
ɯ, ɦɦ z, ɦɦ 

1. ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ±0,52 -0,89 -0,04 0,01 

2. ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 27,37 -21,78 -0,3 0,19 

3. ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ 9,31 7,05 0,12 0,05 

 
 ɉɪɨɜɟɪɤɚ ɚɪɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 ɉɪɨɜɟɪɤɚ ɩɪɨɱɧɨɫɬɢ ɚɪɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɤɚɤ ɞɥɹ 
ɜɧɟɰɟɧɬɪɟɧɧɨ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɭɩɪɭɝɨɣ ɪɚɛɨɬɟ ɫɬɚɥɢ. 
 
 𝜎 = ܣ/ܰ ∙ 𝑊௫/ܯ ൑ ܴ௬ ∙   ௖                                                                     (2.5)ߛ
 
 ɝɞɟ N – ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ; 
 A - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ, 0,0006ɦ2; 
 M - ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ; 
 Wx - ɦɨɦɟɧɬɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ, 0,00003ɦ3; 
 Ry - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ, 23 500ɬ/ɦ2; 
 Ȗc – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, 1. 
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 ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ Ɋɋɍ: 
 1) ɉɪɢ Nmax = - 0,240ɬ; Ɇ= 0,200ɬ*ɦ (ɷɥɟɦɟɧɬ №30) 
 0,24/0,0006*0,20/0,00003 <23500ɬ/ɦ2 

2666,70 ɬ/ɦ2 < 23500ɬ/ɦ2 

 ȼɵɜɨɞ: ɩɪɨɜɟɪɤɚ ɚɪɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɢɫɭɧɨɤ 2.8 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ  
 

ɋɯɟɦɵ ɞɟɮɨɪɦɚɰɢɣ ɢɡ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD 

 
Ⱦɟɮɨɪɦɚɰɢɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 

 

Ɋɢɫɭɧɨɤ 2.9 – ɋɨɜɦɟɫɬɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɢɫɯɨɞɧɨɣ ɢ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ ɫɯɟɦɵ 
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Ɋɢɫɭɧɨɤ 2.10 – ɉɟɪɟɦɟɳɟɧɢɹ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɨ ɏ 

  

Ɋɢɫɭɧɨɤ 2.11 – ɉɟɪɟɦɟɳɟɧɢɹ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɩɨ Z 
 

Ⱦɟɮɨɪɦɚɰɢɢ ɨɬ ɫɧɟɝɚ 
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Ɋɢɫɭɧɨɤ 2.12 – ɋɨɜɦɟɫɬɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɢɫɯɨɞɧɨɣ ɢ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ 
ɫɯɟɦɵ 

 

Ɋɢɫɭɧɨɤ 2.12 – ɉɟɪɟɦɟɳɟɧɢɹ ɨɬ ɫɧɟɝɚ ɩɨ ɏ 
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Ɋɢɫɭɧɨɤ 2.13 – ɉɟɪɟɦɟɳɟɧɢɹ ɨɬ ɫɧɟɝɚ ɩɨ Z 
 

Ⱦɟɮɨɪɦɚɰɢɢ ɨɬ ɜɟɬɪɚ 

 

Ɋɢɫɭɧɨɤ 2.14 – ɋɨɜɦɟɫɬɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɢɫɯɨɞɧɨɣ ɢ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ 
ɫɯɟɦɵ 
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Ɋɢɫɭɧɨɤ 2.15 – ɉɟɪɟɦɟɳɟɧɢɹ ɨɬ ɜɟɬɪɚ ɩɨ ɏ 

 

Ɋɢɫɭɧɨɤ 2.16 – ɉɟɪɟɦɟɳɟɧɢɹ ɨɬ ɜɟɬɪɚ ɩɨ Z  
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Ɋɢɫɭɧɨɤ 2.17 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
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Ɋɢɫɭɧɨɤ 2.18 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɨɬ ɫɧɟɝɚ. 

 

  
Ɋɢɫɭɧɨɤ 2.19 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɵɯ ɭɫɢɥɢɣ ɨɬ ɜɟɬɪɚ 

  



 

ǓǲǷ. ǖǳǼǽ № дǹǵǾǷ. ПǹдǺǳǼь Даǽа 

ǖǳǼǽ 

   ДП 08.05.01 Пǒ 
ǕǹǶ.Ǿч

  

Ɋɢɫɭɧɨɤ 2.20 – ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 

  

Ɋɢɫɭɧɨɤ 2.21 – ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ ɨɬ ɫɧɟɝɚ. 
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Ɋɢɫɭɧɨɤ 2.22 – ɗɩɸɪɚ ɦɨɦɟɧɬɨɜ ɨɬ ɜɟɬɪɚ 
 

 2.3 Ɋɚɫɱɟɬ ɤɚɪɤɚɫɚ ɢ ɩɨɞɛɨɪ ɫɟɱɟɧɢɣ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ  
  

Ɋɚɫɱɟɬɨɦ ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɪɨɜɟɪɟɧɵ: 
- ɜɫɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢ ɞɟɣɫɬɜɢɢ 

ɫɢɥɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɚɫɱɟɬɧɨɝɨ ɫɪɨɤɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɋɚɫɱɟɬɨɦ ɩɨ II  ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɪɨɜɟɪɟɧɵ: 
- ɩɪɢɝɨɞɧɨɫɬɶ ɜɫɟɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɤ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 

ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɚɫɱɟɬɧɨɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɞɨɛɪɚɧɧɵɯ 

ɩɪɨɮɢɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɫɥɟ ɩɪɨɜɟɪɨɤ 

ɩɪɨɲɟɞɲɢɯ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD. 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɤɨɥɨɧɧɚ 1 
 

ɋɬɚɥɶ: C235 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 7,05 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,05 
ɋɟɱɟɧɢɟ 
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ɉɪɨɮɢɥɶ: Ƚɧɭɬɵɣ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɲɜɟɥɥɟɪ ɩɨ ȽɈɋɌ 8278-83 ɢɡ ɫɬɚɥɟɣ ɋ239-ɋ245 
200x80x4 
 

 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɤɨɥɨɧɧɚ 2.  
ɋɬɚɥɶ: C235 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 14,23 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,05 
ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: Ƚɧɭɬɵɣ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɲɜɟɥɥɟɪ ɩɨ ȽɈɋɌ 8278-83 ɢɡ ɫɬɚɥɟɣ ɋ239-ɋ245 
200x80x4 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɤɨɥɨɧɧɚ 3 
ɋɬɚɥɶ: C235 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 16,78 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,05 
ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: Ƚɧɭɬɵɣ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɲɜɟɥɥɟɪ ɩɨ ȽɈɋɌ 8278-83 ɢɡ ɫɬɚɥɟɣ ɋ239-
ɋ245 200x80x4 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɧɢɠɧɢɟ ɩɨɹɫɚ ɮɟɪɦ.  
ɋɬɚɥɶ: C235 
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Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 1,97 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,05 
ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L63x4 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɜɟɪɯɧɢɟ ɩɨɹɫɚ ɮɟɪɦ.  
ɋɬɚɥɶ: C235 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 1,97 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,05 
ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L63x4 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɫɬɨɣɤɢ ɮɟɪɦ.  

ɋɬɚɥɶ: C235 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 0,6 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,05 
ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L50x4 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɪɚɫɤɨɫɵ ɮɟɪɦɵ. ɗɥɟɦɟɧɬ № 68 
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ɋɬɚɥɶ: C235 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 2,06 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,05 
ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L63x4 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɫɜɹɡɢ. ɗɥɟɦɟɧɬ № 1564 
 

ɋɬɚɥɶ: C235 
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 3,59 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,05 
ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: ɍɝɨɥɨɤ ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɩɨ ȽɈɋɌ 8509-93 L50x4 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɪɭɩɩɚ ɩɪɨɝɨɧɵ. ɗɥɟɦɟɧɬ № 2317 

 
ɋɬɚɥɶ: 09Ƚ2ɋ  
Ⱦɥɢɧɚ ɷɥɟɦɟɧɬɚ 6 ɦ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ 1,05 
ɋɟɱɟɧɢɟ 

 
ɉɪɨɮɢɥɶ: Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɤɜɚɞɪɚɬɧɵɟ ɩɨ ȽɈɋɌ 8639-82 60x5 
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ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ: 
  
 Ʉɨɥɨɧɧɵ ɤɚɪɤɚɫɚ – ɲɜɟɥɥɟɪ (200×76); 
 ɇɢɠɧɢɣ ɩɨɹɫ ɮɟɪɦɵ – ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (63×4); 
 ȼɟɪɯɧɢɣ ɩɨɹɫ ɮɟɪɦɵ - ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (63×4); 
 ɋɬɨɣɤɢ ɮɟɪɦɵ - ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (50×4); 
 Ɋɚɫɤɨɫɵ ɮɟɪɦɵ – ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (63×4);  
 ɉɪɨɝɨɧɵ – ɬɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ (60×5);  
 ɋɜɹɡɢ – ɪɚɜɧɨɩɨɥɨɱɧɵɣ ɭɝɨɥɨɤ (50×4); 

 
Ⱦɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɝɢɛɚ ɩɪɨɝɨɧɨɜ, ɮɟɪɦ ɫɨɝɥɚɫɧɨ [3] 

ɫɨɫɬɚɜɥɹɟɬ 34000/291=116 ɦɦ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɫɨɫɬɚɜɥɹɟɬ 89 ɦɦ ɩɪɢ 
ɫɚɦɨɣ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ 
ɡɧɚɱɟɧɢɹ. 
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 3 Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ 

 3.1 Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

 

 ɉɥɨɳɚɞɤɚ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɤɟɣɬ-ɩɚɪɤɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɝ. Ⱥɛɚɤɚɧɟ, ɩɨ 
ɭɥ. Ⱥɜɢɚɬɨɪɨɜ.  
 ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɭɫɬɵɪɶ. 
 Ʉɥɢɦɚɬ ɪɚɣɨɧɚ – I B. 
 Ɋɚɣɨɧ ɩɨ ɜɟɫɭ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ – II  (ɤɚɪɬɚ 1 [3]). 
 ȼɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ – p=120 ɤɝ/ɦ2 (ɬɚɛɥɢɰɚ 10.1 [3]). 
 ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ, ɫɨɝɥɚɫɧɨ ɋɉ 14.13330.2014 [2] ɢ ɫ ɭɱɟɬɨɦ 
ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 7 ɛɚɥɥɨɜ. 
 ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ – dfn=2,5 ɦ. 
 ɉɨ ɚɪɯɢɜɧɵɦ ɞɚɧɧɵɦ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɢɡɵɫɤɚɧɢɣ, ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɨɛɧɚɪɭɠɟɧɵ ɧɚ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 242. 
 - Ƚɪɭɧɬɵ ɂȽɗ – 1 – ɉɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ, ɦɨɳɧɨɫɬɶɸ 0,18ɦ; 
 - Ƚɪɭɧɬɵ ɂȽɗ – 2 – Ƚɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ, ɦɨɳɧɨɫɬɶɸ 3,82 ɦ. 
 - Ƚɪɭɧɬɵ ɂȽɗ – 3 – ɋɭɝɥɢɧɨɤ ɦɨɳɧɨɫɬɶɸ 3ɦ ɢ ɛɨɥɟɟ. 
 

 3.2 ɉɨɫɬɪɨɟɧɢɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ 
  
 ɋɨɝɥɚɫɧɨ ɢɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɢɡɵɫɤɚɧɢɹɦ ɦɟɫɬɧɨɫɬɢ ɫɨɡɞɚɟɦ 
ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 

АбǺ. оǻм., м
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Ɋɢɫɭɧɨɤ 3.1 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ 
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 3.3 Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɨɜ 

Ɍɚɛɥɢɰɚ 3.1 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɋɥɨɢ ɝɪɭɧɬɚ 
Ƚɚɥɟɱɧɢɤɨɜɵɣ ɝɪɭɧɬ ɋɭɝɥɢɧɨɤ 

ɉɥɨɬɧɨɫɬɶ ɝɪɭɧɬɚ ρ, ɝ/ɫɦ3 2,55 1,89 
ɉɥɨɬɧɨɫɬɶ ɱɚɫɬɢɰ ɝɪɭɧɬɚ ρs, 

ɝ/ɫɦ3  
2,69 2,68 

ɉɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ρd, 
ɝ/ɫɦ3 

1,94 1,6 

ȼɥɚɠɧɨɫɬɶ ɩɪɢɪɨɞɧɚɹ W, % 0,16 0,18 
ȼɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ 

ɬɟɤɭɱɟɫɬɢ WL, % 
- 0,26 

ȼɥɚɠɧɨɫɬɶ ɧɚ ɝɪɚɧɢɰɟ 
ɩɥɚɫɬɢɱɧɨɫɬɢ  

Wp, % 

- 0,16 

ɍɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ Ȗ, 
ɤɇ/ɦ2 

22,5 18,9 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ ɟ 0,38 0,675 
ɉɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ IL - 0,2 
ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ Sr 1,13 0,714 

ɍɞɟɥɶɧɨɟ ɫɰɟɩɥɟɧɢɟ ɋn, 
ɤɉɚ 

2 1,33 

ɍɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 
φn, ɝɪɚɞ 

43 24 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɫɠɢɦɚɟɦɨɫɬɢ mv, Ɇɉɚ-1 

0,016 0,028 

Ɇɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ E, 
Ɇɩɚ 

50 22 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
R0, ɤɉɚ 

600 400 

Ɇɨɳɧɨɫɬɶ ɫɥɨɹ, ɦ 4 ɢ ɛɨɥɟɟ 3 
 

 3.4 ȼɵɱɢɫɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜ 
 

 ɇɚ ɨɫɧɨɜɟ ɡɚɞɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɪɨɢɡɜɨɞɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ. Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.1. 
  
 1. ɉɥɨɬɧɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ: ρd= ρ/1+W, ɬ/ɦ3                                (3.1) 
  
 ɝɚɥɟɱɧɢɤ: ρd=2,25/(1+0,16)=1,94 ɬ/ɦ3                                 
 ɫɭɝɥɢɧɨɤ: ρd=1,89/(1+0,18)=1,6 ɬ/ɦ3                                 
  
 2. ɑɢɫɥɨ ɩɥɚɫɬɢɱɧɨɫɬɢ: Jp=WL-Wp                                                  (3.2) 
  
 ɝɚɥɟɱɧɢɤ: - 
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 ɫɭɝɥɢɧɨɤ: Jp=0,26-0,16=0,10 

 
 3. ɉɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ: JL=W–Wp/WL–Wp                                   (3.3) 

 ɝɚɥɟɱɧɢɤ: -  
 ɫɭɝɥɢɧɨɤ: JL= (0,18–0,16)/(0,26–0,16)=0,2 
 
 4. Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ: ɟ=(ρs–ρd)/ρd                                      (3.4) 
 
 ɝɚɥɟɱɧɢɤ: ɟ=(2,69–1,94)/1,94=0,38 
 ɫɭɝɥɢɧɨɤ: ɟ=(2,68–1,6)/1,6=0,657 
 
 5. ɋɬɟɩɟɧɶ ɜɥɚɠɧɨɫɬɢ: Sr=W‧ρs/e‧pw                                               (3.5) 
  
 ɝɚɥɟɱɧɢɤ: Sr=(0,16‧2,69)/(0,38‧1,00)=1,13 
 ɫɭɝɥɢɧɨɤ: Sr=(0,18‧2,68)/(0,675‧1,00)=0,714 
 
 6. ɍɞɟɥɶɧɵɣ ɜɟɫ: Ȗ=ρ‧g, ɤɇ/ɦ3;                                                       (3.6) 
 
 ɝɚɥɟɱɧɢɤ: Ȗ=2,25‧10=22,5 
 ɫɭɝɥɢɧɨɤ: Ȗ=1,89‧10=18,9 
 
 7. Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɠɢɦɚɟɦɨɫɬɢ mv=m0/(1+e), Ɇɉɚ-1   (3.7) 
  
 ɝɚɥɟɱɧɢɤ: mv=0,022/(1+0,38)=0,016Ɇɉɚ-1 
 ɫɭɝɥɢɧɨɤ: mv=0047/(1+0,675)=0,028Ɇɉɚ-1 

 

 8. Ɇɨɞɭɥɶ ɨɛɳɟɣ ɞɟɮɨɪɦɚɰɢɢ: E0=ȕ/mv , Ɇɉɚ                                     (3.8) 
 
 ɝɚɥɟɱɧɢɤ: ȿ0=0,8/0,016=50Ɇɉɚ 
 ɫɭɝɥɢɧɨɤ: E0=0,62/0,028=22Ɇɉɚ 
 
 9. Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R0 ɩɪɢɧɢɦɚɟɦ ɩɨ ɋɉ 22.13330.2016 
 
 ɝɚɥɟɱɧɢɤ: R0=600 ɤɉɚ 
 ɫɭɝɥɢɧɨɤ: R0=400 ɤɉɚ 
 
 10. ɍɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɟɪɧɢɹ ɞɥɹ ɪɚɫɱɟɬɚ ɨɫɧɨɜɚɧɢɣ ɩɨ ɧɟɫɭɳɟɣ  
 
ɫɩɨɫɨɛɧɨɫɬɢ: φI=φn/Ȗg(φ)                                                                                   (3.9)              
 
 ɝɚɥɟɱɧɢɤ: φI=43/1,5=28,6° 
 ɫɭɝɥɢɧɨɤ: φI=24/1,5=16° 
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 11. ɋɰɟɩɥɟɧɢɟ ɞɥɹ ɪɚɫɱɟɬɚ ɨɫɧɨɜɚɧɢɣ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
 
CI=Cn/Ȗg(c), ɤɉɚ                                                                                                (3.10) 
 
ɝɞɟ Ȗg=1,5 
 
 ɝɚɥɟɱɧɢɤ: CI=2/1,5=1,33 ɤɉɚ 
 ɫɭɝɥɢɧɨɤ: CI=3/1,5=2 ɤɉɚ 
 

 3.5 ɋɛɨɪ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɮɭɧɞɚɦɟɧɬɵ ɢ ɨɫɧɨɜɚɧɢɹ 
 
 Ɏɭɧɞɚɦɟɧɬɵ ɫɤɟɣɬ-ɩɚɪɤɚ CAPSULE ɛɭɞɭɬ ɜɵɩɨɥɧɟɧɵ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɫɬɨɥɛɱɚɬɵɟ.  
 ɉɟɪɟɞ ɫɛɨɪɨɦ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɸɬɫɹ ɧɟɫɭɳɢɦɢ ɢ ɫɚɦɨɧɟɫɭɳɢɦɢ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɩɟɪɟɞɚɟɬɫɹ 
ɧɚɝɪɭɡɤɚ ɨɬ ɩɟɪɟɤɪɵɬɢɹ. 
ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɮɭɧɞɚɦɟɧɬ, ɞɟɥɹɬɫɹ ɧɚ ɩɨɫɬɨɹɧɧɵɟ, 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢ ɨɫɨɛɵɟ. 
 ɉɪɢ ɪɚɫɱɟɬɟ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɩɨ 2 ɝɪɭɩɩɚɦ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ: 
 
 𝐼ܰ = ௡ܰ ∙ ܰ          ௙ߛ 𝐼𝐼 = ௡ܰ ∙  ௙ߛ
 ܳ𝐼 = ܳ௡ ∙ ܳ          ௙ߛ 𝐼𝐼 = ܳ௡ ∙  ௙ߛ
𝐼ܯ  = ௡ܯ ∙ 𝐼𝐼ܯ         ௙ߛ = ௡ܯ ∙  , ௙ߛ
  
 ɝɞɟ ߛ௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [3]. 
 ௙=1 ɩɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟߛ ௙>1 ɩɨ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢߛ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ. 
 Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɣ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ, ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚ ɨɫɧɨɜɚɧɢɟ ɢ ɨɫɨɛɨɟ. ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɩɪɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɡɦɟɪɨɜ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨ 
ɩɥɚɧɢɪ. ɨɬɦɟɬɤɢ (ɡɞɚɧɢɟ ɛɟɡ ɩɨɞɜɚɥɚ) ɢ ɞɨ ɩɨɥɚ ɩɨɞɜɚɥɚ (ɟɫɥɢ ɡɞɚɧɢɟ ɫ 
ɩɨɞɜɚɥɨɦ). 
 
 Ɍɚɛɥɢɰɚ 3.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬ 

ȼɢɞ ɩɨɤɪɵɬɢɹ ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, 

ɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ (ɬɚɛɥ. 7.1 [3]) 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ ɇ/ɦ2 

Ɉɬ ɩɨɤɪɵɬɢɹ: 
ɉɨɫɬɨɹɧɧɚɹ: 
-ɨɫɬɟɤɥɟɧɢɟ δ=0,3 ɦ, 
ρ=2500 ɤɝ/ɦ3 
-ɚɪɨɱɧɚɹ ɮɟɪɦɚ δ=0,6 ɦ, 
ρ=7700 ɤɝ/ɦ3  
 

 
 

7500 
 

46200 
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ɂɬɨɝɨ: 

 
 ȼɪɟɦɟɧɧɚɹ (ɫɧɟɝɨɜɚɹ): 

 
53700 

 
1000 

 
 

1,1 

 
57510 

 
1100 

ȼɫɟɝɨ ɨɬ ɩɨɤɪɵɬɢɹ: 54700  58610 
Ɉɬ ɩɟɪɟɤɪɵɬɢɹ 2 ɷɬɚɠɚ:  
ɉɨɫɬɨɹɧɧɚɹ:  
- ɰ/ɩ ɫɬɹɠɤɚ δ=0,02 ɦ, 
ρ=1800 ɤɝ/ɦ3 
- ɠ/ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ 
δ=0,3 ɦ, ρ=2500 ɤɝ/ɦ3 
 

ɂɬɨɝɨ: 
 
ȼɪɟɦɟɧɧɚɹ: 
 
- ɜ ɬɨɦ ɱɢɫɥɟ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ 
- ɞɥɢɬɟɥɶɧɚɹ 70% 
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1,1 
 
 
 
 

1,2 
 
 

1,2 
1,2 
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1440 
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ȼɫɟɝɨ ɨɬ ɩɟɪɟɤɪɵɬɢɹ 2 
ɷɬɚɠɚ: 

9360  10786 

Ɉɬ ɩɟɪɟɤɪɵɬɢɹ 1 ɷɬɚɠɚ: 
ɉɨɫɬɨɹɧɧɚɹ:  
-Ʉɟɪɚɦɨɝɪɚɧɢɬ δ=0,013 
ɦ, 
ρ=2400 ɤɝ/ɦ3 
- ɰ/ɩ ɫɬɹɠɤɚ δ=0,02 ɦ, 
ρ=1800 ɤɝ/ɦ3 
- ɠ/ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ 
δ=0,3 ɦ, ρ=2500 ɤɝ/ɦ3 
 

ɂɬɨɝɨ: 
 

ȼɪɟɦɟɧɧɚɹ: 
 
- ɜ ɬɨɦ ɱɢɫɥɟ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ: 
- ɞɥɢɬɟɥɶɧɚɹ 70% 
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ȼɫɟɝɨ ɨɬ ɩɟɪɟɤɪɵɬɢɹ 1 
ɷɬɚɠɚ: 

9672  11173,6 

Ɉɬ ɩɨɥɚ 1 ɷɬɚɠɚ: 
ɉɨɫɬɨɹɧɧɚɹ:  
- Ʉɟɪɚɦɨɝɪɚɧɢɬ δ=0,013 
ɦ, 
ρ=2400 ɤɝ/ɦ3 
- ɰ/ɩ ɫɬɹɠɤɚ δ=0,02 ɦ, 
ρ=1800 ɤɝ/ɦ3 

-ɗɤɫɬɪ. ɩɟɧɨɩɨɥɢɫɬɢɪɨɥ 
 δ=0,29 ɦ, 
ρ=40 ɤɝ/ɦ3 
- ɠ/ɛ ɦɨɧɨɥɢɬɧɚɹ ɩɥɢɬɚ 
δ=0,3 ɦ, ρ=2500 ɤɝ/ɦ3 
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ɂɬɨɝɨ: 

 
ȼɪɟɦɟɧɧɚɹ: 
 
- ɜ ɬɨɦ ɱɢɫɥɟ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ 
- ɞɥɢɬɟɥɶɧɚɹ 70% 

 
5788 
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1200 
2800 
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1,2 
1,2 

 
6512,8 

 
4800 

 
 

1440 
3360 

ȼɫɟɝɨ ɨɬ ɩɨɥɚ 1 ɷɬɚɠɚ: 9788  10512,8 
  
 ɋɟɱɟɧɢɟ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɟɦ bc×hc=30×30 ɫɦ. Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ 
ɪɚɜɧɚ ɜɵɫɨɬɟ ɷɬɚɠɚ l0=Hf=3 ɦ. 
 ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɤɨɥɨɧɧ ɧɚ ɨɞɢɧ ɷɬɚɠ: 
 
௖ܩ  = ܾ௖ℎ௖ܪ௙𝜌ߛ௙ = Ͳ,͵ ∙ Ͳ,͵ ∙ ͵ ∙ ʹͷ ∙ ͳ,ͳ = ͹,Ͷʹͷ ɤɇ                          (3.11) 
 
 ɉɨɞɫɱɟɬ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 3.3. Ɋɚɫɱɟɬ 
ɧɚɝɪɭɡɤɢ ɨɬ ɩɨɤɪɵɬɢɹ, ɩɟɪɟɤɪɵɬɢɹ ɢ ɤɨɥɨɧɧ ɜɵɩɨɥɧɟɧ ɭɦɧɨɠɟɧɢɟɦ ɢɯ 
ɡɧɚɱɟɧɢɣ ɩɨ ɬɚɛɥɢɰɟ 1 ɧɚ ɝɪɭɡɨɜɭɸ ɩɥɨɳɚɞɶ Ⱥɫ=36 ɦ2, ɫ ɤɨɬɨɪɨɣ ɧɚɝɪɭɡɤɚ 
ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɨɞ ɤɨɥɨɧɧɭ:  
 
 ௖ܰ = ሺ݃ +  ௖                                                                                     (3.12)ܣሻ݌
 
Ɍɚɛɥɢɰɚ 3.3 – ɋɛɨɪ ɧɚɝɪɭɡɤɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɨɬ ɜɧɭɬɪɟɧɧɟɝɨ ɤɚɪɤɚɫɚ 
  

ɗɬɚ
ɠ 

ɇɚɝɪɭɡɤɚ ɨɬ ɩɨɤɪɵɬɢɹ ɢ 
ɩɟɪɟɤɪɵɬɢɹ, ɤɇ 

ɋɨɛɫɬɜɟɧɧɵ
ɣ ɜɟɫ 

ɤɨɥɨɧɧ, ɤɇ 

Ɋɚɫɱɟɬɧɚɹ ɫɭɦɦɚɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ 

ɞɥɢɬɟɥɶɧɚ
ɹ 

ɤɪɚɬɤɨɜɪɟɦɟɧɧ
ɚɹ  

ɞɥɢɬɟɥɶɧɚ
ɹ ௟ܰௗ  

ɤɪɚɬɤɨɜɪɟɦɟɧɧ
ɚɹ ˔ܰௗ 

ɩɨɥɧɚ
ɹ ˔ܰ  

2 
1 

397 
605 

288 
432 

7,425 
14.85 

444 
678 

346 
519 

790 
1197 

 
  Ɍɚɛɥɢɰɚ 3.4 – ɋɛɨɪ ɧɚɝɪɭɡɤɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɨɬ ɩɨɤɪɵɬɢɹ 
 
ɗɬɚɠ ɇɚɝɪɭɡɤɚ ɨɬ ɩɨɤɪɵɬɢɹ ɢ 

ɩɟɪɟɤɪɵɬɢɹ, ɤɇ 
Ɋɚɫɱɟɬɧɚɹ ɫɭɦɦɚɪɧɚɹ ɧɚɝɪɭɡɤɚ, ɤɇ 

ɞɥɢɬɟɥɶɧɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ  ɞɥɢɬɟɥɶɧɚɹ ௟ܰௗ  

ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ˔ܰௗ 
ɩɨɥɧɚɹ ˔ܰ  

- 967 18 1035 20 1055 
 

 3.6 ȼɵɛɨɪ ɬɢɩɚ ɮɭɧɞɚɦɟɧɬɚ 
 
 ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɢ ɧɚɝɪɭɡɨɤ ɧɚ ɮɭɧɞɚɦɟɧɬɵ 
ɩɪɢɧɢɦɚɟɦ ɜɚɪɢɚɧɬ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
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 Ɋɚɡɪɚɛɨɬɤɚ ɜɚɪɢɚɧɬɚ ɮɭɧɞɚɦɟɧɬɚ ɜɟɞɟɬɫɹ ɞɥɹ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɝɨ 
ɫɟɱɟɧɢɹ – ɫɟɱɟɧɢɹ ɩɨɞ ɰɟɧɬɪɚɥɶɧɨɣ ɤɨɥɨɧɧɨɣ. 
 ɇɚɝɪɭɡɤɚ ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɮɭɧɞɚɦɟɧɬ ɜ ɭɪɨɜɧɟ ɨɛɪɟɡɚ ɮɭɧɞɚɦɟɧɬɚ: 
 NI=1197 ɤɇ 
 Ɂɚɝɥɭɛɥɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɨɬ ɨɬɦɟɬɤɢ ɩɨɥɚ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɟɟ 0,5ɦ. 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ 1-ɝɨ ɷɬɚɠɚ ɞɨ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ 2,55 ɦ. 
 Ƚɪɭɧɬ ɩɨɞ ɨɫɧɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ – ɝɚɥɟɱɧɢɤ. 
 Ɏɭɧɞɚɦɟɧɬ ɜɵɩɨɥɧɟɧ ɢɡ ɬɹɠɟɥɨɝɨ ɛɟɬɨɧɚ ȼ20. 
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Ɋɢɫɭɧɨɤ 3.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɮɭɧɞɚɦɟɧɬɚ 

 
 1. Ɉɩɪɟɞɟɥɹɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ: 
 

ܣ  = ே𝐼𝐼ோబ−𝛾˔˓ʜ = ଵଵଽ଻଺଴଴−ଶଶ∙ଶ,ହହ = ʹ,͵ ɦ2                                                  (3.3)  

 
 ɝɞɟ R0 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ. 
 Ɍ.ɤ. ɮɭɧɞɚɦɟɧɬ ɰɟɧɬɪɚɥɶɧɨ ɡɚɝɪɭɠɟɧ, ɬɨ ɩɪɢɧɢɦɚɟɦ ɜ ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ 
  
 b=√2,3=1,2 ɦ. 
  
 2. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɮɨɪɦɭɥɟ 7 ɋɉ [19] 
 ܴ = 𝛾𝐶భ∙𝛾𝐶మ௞ ∙ 𝛾ܯ] ∙ ݇௭ ∙ ܾ ∙ 𝐼𝐼ߛ + ௚ܯ ∙ ݀௟ ∙ ′𝐼𝐼ߛ + ௚ܯ) − ͳ) ∙ ݀௕ ∙ ′𝐼𝐼ߛ + ௖ܯ ∙ ܿ𝐼𝐼]  (3.13) 

 ܴ = ଵ,ସ∙ଵ,ଵଵ,ଵ ∙ [Ͳ,ͶͶ ∙ ͳ ∙ ͳ,ʹ ∙ ʹʹ,ͷ + ͸,͹͸ ∙ ʹ,ͷͷ ∙ ʹʹ,ͷ + ሺ͸,͹͸ − ͳሻ ∙ ͳ,ʹ ∙ ʹʹ,ͷ +ͺ,ͺͺ ∙ ʹ]=802,256 ɤɇ/ɦ2 
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 ɝɞɟ ߛ஼ଵ,  ஼ଶ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɉߛ
ɬɚɛɥɢɰɚ 3 ߛ஼ଵ = ͳ,Ͷ – ɞɥɹ ɝɪɚɜɢɹ ߛ஼ଶ = 1,2 – ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ ɫ ɠɟɫɬɤɨɣ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɨɣ ɩɪɢ ɨɬɧɨɲɟɧɢɢ ɞɥɢɧɵ ɫɨɨɪɭɠɟɧɢɣ ɤ ɜɵɫɨɬɟ 
L/H=79/17=5. 
 k=1,1, ɬɚɤ ɤɚɤ ɩɪɨɱɧɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ (φ ɢ ɫ) ɨɩɪɟɞɟɥɟɧɵ 
ɩɨ ɬɚɛɥɢɰɟ 1-3 ɋɉ [19] 
 ௖ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɬɚɛɥ. 4 (φ=43°)ܯ ,௚ܯ ,𝛾ܯ 
 ௖=8,88ܯ ,௚=6,76ܯ ,𝛾=0,44ܯ 
 kz=1 – ɩɪɢ ɲɢɪɢɧɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ b<10 ɦ. 
 ,𝐼𝐼=22,5 ɤɇ/ɦ3 – ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɨɜߛ 
ɡɚɥɟɝɚɸɳɢɯ ɧɢɠɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; 
′𝐼𝐼ߛ  =22,5 ɤɇ/ɦ3 – ɬɨ ɠɟ ɞɥɹ ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɩɨɞɨɲɜɵ. 
 ܿ𝐼𝐼=2 ɤɇ/ɦ2 – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ, 
ɡɚɥɟɝɚɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ.  
 ݀௟ – ɩɪɢɜɟɞɟɧɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ: ݀௟=2,55ɦ, ɝɞɟ ߛ௖௙=22 
ɤɇ/ɦ3 – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ. 
 Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ ɫɩɥɚɧɢɪɨɜɚɧɧɨɣ ɡɟɦɥɢ ɢ ɩɪɢɜɟɞɟɧɧɵɦ 
ɭɪɨɜɧɟɦ ɩɨɥɚ ݀௕=1,2 ɦ. 
 3. Ɉɩɪɟɞɟɥɹɟɦ ɮɚɤɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ: 
 

 ̝ܲ ˓ = ே𝐼𝐼+ீ˗.ˆ˓.஺  ,                                                                                  (3.15) 

 
 ɝɞɟ: 
 
.˓ˆ.˗ܩ  = ߛ̝ ˓ ∙ ܣ ∙ 𝜑ܪ = ʹʹ ∙ ʹ,͵ ∙ ʹ,ͷͷ = ͳʹͻ,Ͳ͵ ɤɇ – ɜɟɫ ɮɭɧɞɚɦɟɧɬɚ ɢ 
ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɭɫɬɭɩɚɯ; 
 

 ̝ܲ ˓ = ଵଵଽ଻+ଵଶଽ,଴ଷଶ,ଷ = ͷ͹͸,ͷ͵ ɤɇ/ɦ2 

 
 ɇɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ: 
 Pɫɪ<R 576,53<802,256 
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Ɋɢɫɭɧɨɤ 3.3 – ɉɥɚɧ ɮɭɧɞɚɦɟɧɬɨɜ 
 

 3.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ 
ɫɭɦɦɢɪɨɜɚɧɢɹ 
  
 Ɇɟɬɨɞ ɩɨɫɥɨɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɨɫɚɞɨɤ 
ɮɭɧɞɚɦɟɧɬɨɜ ɲɢɪɢɧɨɣ ɦɟɧɟɟ 10 ɦ. Ⱥ ɬɚɤɠɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜ ɩɪɟɞɟɥɚɯ 
ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ ɝɪɭɧɬɨɜ ɫ ɦɨɞɭɥɟɦ ɞɟɮɨɪɦɚɰɢɢ E0>100000 ɤɉɚ. 
 Ⱦɥɹ ɪɚɫɱɟɬɚ ɷɬɢɦ ɦɟɬɨɞɨɦ ɝɪɭɧɬ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ ɪɚɡɛɢɜɚɸɬ 
ɧɚ ɫɥɨɢ ɬɨɥɳɢɧɨɣ: 
 hi<0,2b<0,2‧1,2=0,24 
 ɉɪɢɧɢɦɚɟɦ hi=0,3 ɦ; 
 ȼ ɩɪɟɞɟɥɚɯ ɜɵɞɟɥɟɧɧɨɝɨ ɫɥɨɹ ɝɪɭɧɬ ɞɨɥɠɟɧ ɛɵɬɶ ɨɞɧɨɪɨɞɧɵɦ. 
 ɋɬɪɨɢɦ ɷɩɸɪɭ ɩɪɢɪɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
  
 𝜎௭௤ = ∑ ௜ߛ ∙ ℎ௜௡௜=ଵ                                                                                     (3.16) 
 
 ɝɞɟ n – ɱɢɫɥɨ ɫɥɨɟɜ ɜ ɩɪɟɞɟɥɚɯ ɬɨɥɳɢ; 
 ;௜ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ i-ɝɨ ɫɥɨɹߛ 
 hi – ɬɨɥɳɢɧɚ i-ɝɨ ɫɥɨɹ 
  
 𝜎௭௤଴ = ʹʹ,ͷ‧ʹ,ͷͷ = ͷ͹,͵͹ ɤɇ/ɦ2 
 𝜎௭௤ଵ = ͷ͹,͵͹ + ʹʹ,ͷ‧Ͳ,͵ = ͸Ͷ,ͳʹ ɤɇ/ɦ2 
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 Ɉɩɪɟɞɟɥɹɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ: 
 
 𝜎௭௉௢ = ̝ܲ ˓ − 𝜎௭௤଴ ,                                                                                 (3.17)   

 ɝɞɟ Ɋɫɪ = 576,53 ɤɇ/ɦ2 – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ. 

 𝜎௭௉௢ = 576,53 – 57,37 = 519,16 ɤɇ/ɦ2 

 ɋɬɪɨɢɦ ɷɩɸɪɭ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨɞ 
ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ: 

 𝜎௭˓ =  𝜎௭௉௢ ,                                                                                   (3.18)‧ߙ

 𝜎௭˓௢ = ͳ,ͲͲͲ‧ͷͳͻ,ͳ͸ = ͷͳͻ,ͳ͸ ɤɇ/ɦ2 

 𝜎௭˓ଵ = Ͳ,ͻ͸‧ͷͳͻ,ͳ͸ = Ͷͻͺ,͵ͻ ɤɇ/ɦ2 

 ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥ.1 [19] 

 ɗɩɸɪɵ ɩɪɢɪɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 𝜎௭௚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 𝜎௭˓ 
ɫɬɪɨɹɬ ɞɨ ɝɥɭɛɢɧɵ, ɤɨɬɨɪɚɹ ɧɚɡɵɜɚɟɬɫɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟɣ ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ. 
 Ɉɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

 𝜎௭˓ ൑ Ͳ,ʹ𝜎௭௬ 

 17,51൑0,2‧102,1 

 17,51൑20,42 

 Ɉɩɪɟɞɟɥɹɟɦ ɫɪɟɞɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

 𝜎௭௉௜ = 𝜎𝑧𝑝బ+𝜎𝑧𝑝భଶ                                                                               (3.19) 

 𝜎௭௉௜ = ହଵଽ,ଵ଺+ସଽ଼,ଷଽଶ = ͷͲͺ,͹ͺ ɤɇ/ɦ2        

 Ɉɩɪɟɞɟɥɹɟɦ ɨɫɚɞɤɢ ɫɥɨɟɜ ɩɨ ɮɨɪɦɭɥɟ: 

 ௜ܵ = ߚ ∙ 𝜎𝑧𝑃𝑖∙ℎ𝑖ா𝑖  ,                                                                                (3.20) 

 ௜ܵ = Ͳ,ͺ ∙ ହ଴଼,଻଼∙଴,ଷହ଴଴଴଴ = Ͳ,ͲͲ͵ͳ  

 ɝɞɟ ȕ=0,8 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; 

 ȿi – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ ɫɥɨɹ; 

 Ɉɫɚɞɤɢ Si ɫɭɦɦɢɪɭɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ ɢ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ: 

 ∑ ௜ܵ ൑ ܵ௨                                                                                          (3.21) 
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 Su – ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɜɦɟɫɬɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦ. 
ɩɨ ɩɪɢɥɨɠɟɧɢɸ 4 [19] 

 Su = 10 ɫɦ; 

 ∑ ௜ܵ = ͵,ͳ ˔ˏ;  
 3,1≤10 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 Ɍɚɛɥɢɰɚ 3.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ 
ɫɭɦɦɢɪɨɜɚɧɢɹ 
  

z, ɦ 𝜎௭௬, 
ɤɇ/ɦ2 

ȟ =2z/b α 𝜎௭˓, 
ɤɇ/ɦ2 

𝜎௭˓˔,௜, 
ɤɇ/ɦ2 

hi , ɦ ȿi , 
ɤɇ/ɦ2 

Si, ɦ 

0 46,35 0 1 566,08    0 
0,3 53,1 0,4 0,96 543,43 554,75 0,3 50000 0,00266 
0,6 59,85 0,8 0,80 452,86 498,14 0,3 50000 0,00239 
0,9 66,6 1,2 0,61 343,04 397,95 0,3 50000 0,00191 
1,2 73,35 1,6 0,45 254,16 298,6 0,3 50000 0,00143 
1,5 80,1 2,0 0,34 190,20 222,18 0,3 50000 0,00106 
1,8 86,85 2,4 0,26 145,48 167,84 0,3 50000 0,00080 
2,1 93,6 2,8 0,20 113,78 129,63 0,3 50000 0,00062 
2,4 100,35 3,2 0,16 90,57 102,17 0,3 50000 0,00049 
2,7 107,1 3,6 0,13 74,15 82,36 0,3 50000 0,00039 
3,0 113,85 4,0 0,12 61,13 67,64 0,3 50000 0,00032 
3,3 120,6 4,4 0,09 51,51 56,32 0,3 50000 0,00027 
3,6 127,35 4,8 0,08 43,58 47,5 0,3 50000 0,00023 𝜎௭˓ ൑ Ͳ,Ͷ𝜎௭௬  ∑ ௜ܵ = Ͳ,ͲͳʹͶ ˏ = ͳ,ʹͶ ˔ˏ 

43,58≤0,4‧127,35  43,58≤50,94 

 

Ɋɢɫɭɧɨɤ 3.4 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɨɫɚɞɤɢ ɮɭɧɞɚɦɟɧɬɚ 
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 3.8 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ, ɪɚɫɱɟɬ ɩɨ ɩɪɨɱɧɨɫɬɢ ɢ ɩɨɞɛɨɪ ɚɪɦɚɬɭɪɵ 
ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ 
 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɫɬɭɩɟɧɟɣ 
 ɉɪɢɧɢɦɚɟɦ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ. ȼɵɫɨɬɚ ɩɥɢɬɧɨɣ ɱɚɫɬɢ 2,55ɦ. 
 ɋɬɚɤɚɧ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɭɩɟɧɟɣ: ɜɟɪɯɧɟɣ 700×600 ɢ ɧɢɠɧɟɣ 1200×900 
ɦɦ. 
 Ɋɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɫɪɟɡ ɨɬ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ 
 Ɋɚɫɱɟɬɧɵɦɢ ɫɟɱɟɧɢɹɦɢ ɹɜɥɹɸɬɫɹ ɫɟɱɟɧɢɹ I-I ɩɨ ɝɪɚɧɢ ɜɟɪɯɧɟɣ ɫɬɭɩɟɧɢ. 
 ɉɨɩɟɪɟɱɧɚɹ ɫɢɥɚ ɜ ɫɟɱɟɧɢɢ I-I: 
 

 ܳ𝐼 = ̝ܲ ˓ܾ ௟−௟𝑘ଶ = ͷ͹͸,ͷ͵ ∙ ͳ,ʹ ∙ ଵ.ଶ−଴.଻ଶ = ͳ͹ʹ,ͻ͸ ɤɇ; 
  
 ɝɞɟ b – ɲɢɪɢɧɚ ɮɭɧɞɚɦɟɧɬɚ; Pɫɪ – ɮɚɤɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɝɪɭɧɬ ɩɨɞ 
ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ. 
 Ɋɚɫɱɟɬ ɧɚ ɞɟɣɫɬɜɢɟ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ: 
 
 ܳ𝐼 = ͳ͹ʹ,ͻ͸ < 𝜑௕ଷܴ௕௧ܾℎ଴ = Ͳ,͸ ∙ ͻͲͲ ∙ ͳ.ʹ ∙ ʹ,ͷͷ = ͳ͸ͷʹ,Ͷ ɤɇ. 
 
 ɝɞɟ 𝜑௕ଷ=0,6 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɬɹɠɟɥɨɝɨ ɢ ɹɱɟɢɫɬɨɝɨ 
ɛɟɬɨɧɚ; ܴ௕௧ = 900 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ, ɤɇ/ɦ2; h0 – 
ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ, ɦ 
 ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 Ɋɚɫɱɟɬ ɧɚ ɢɡɝɢɛ. 
 ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɜ ɧɢɠɧɟɣ ɫɬɭɩɟɧɢ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɢɡ ɪɚɫɱɟɬɚ ɧɚ ɢɡɝɢɛ ɤɨɧɫɨɥɶɧɨɝɨ ɜɵɫɬɭɩɚ ɮɭɧɞɚɦɟɧɬɚ ɜ ɫɟɱɟɧɢɹɯ ɩɨ ɝɪɚɧɢ 
ɫɬɭɩɟɧɢ ɮɭɧɞɚɦɟɧɬɚ. 

  

 
Ɋɢɫɭɧɨɤ 3.5 – Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ 
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 ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɩɚɪɚɥɥɟɥɶɧɨɣ ɞɥɢɧɟ ɮɭɧɞɚɦɟɧɬɚ l, ɧɚ ɜɫɸ 
ɲɢɪɢɧɭ ɮɭɧɞɚɦɟɧɬɚ ɜ i-ɨɦ ɫɟɱɟɧɢɢ, ɦ2. 
  

௦௜ܣ  = ெ𝑖଴.ଽ∙ℎబ𝑖∙ோೞ ;                                                                                     (3.22) 

 
 Ƚɞɟ ܴ௦ = 500000 ɤɉɚ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ ɪɚɫɬɹɠɟɧɢɸ. 
 Mi – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɜ i-ɨɦ ɫɟɱɟɧɢɢ ɮɭɧɞɚɦɟɧɬɚ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l, 
ɤɇɦ 
 
௜ܯ  = Ͳ,ͳʹͷ ∙ ʟ˔˓ ∙ ሺ݈ − ݈௜ሻଶ ∙ ܾ;                                                            (3.23) 
  

 ̝ܲ ˓ = ே𝐼஺˗ = ଵଵଽ଻ଵ,଴଼ = ͳͳͲͺ ɤɇ/ɦ2;                                                          (3.24) 

ଵܯ  = Ͳ,ͳʹͷ ∙ ͳͳͲͺ ∙ ሺͳ,ʹ − Ͳ,͹ሻଶ ∙ ͳ,ʹ = Ͷͳ,ͷͷ ɤɇɦ; 

௦ଵܣ  = ସଵ,ହହ଴.ଽ∙ଶ,ହହ∙ସହ଴଴଴଴ = Ͳ,ͲͲͲͶͲʹ͵ ɦ2 = 4,023 ɫɦ2 

 ɉɨɞɛɢɪɚɟɦ ɚɪɦɚɬɭɪɭ ɫɨɝɥɚɫɧɨ ɬɪɟɛɭɟɦɨɣ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ ɩɨ 
ɩɪɢɥɨɠɟɧɢɸ 6 [21]. 

 ɉɪɢɧɢɦɚɟɦ 8Ø8 ɫ As = 4,02 ɫɦ2. 

 ɉɪɨɰɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹ ɜ ɪɚɫɱɟɬɧɨɦ ɫɟɱɟɧɢɢ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ 
ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɩɪɨɰɟɧɬɚ ɚɪɦɢɪɨɜɚɧɢɹ ɞɥɹ ɢɡɝɢɛɚɟɦɵɯ 
ɷɥɟɦɟɧɬɨɜ: 

 𝜇 = ஺ೞ௕∙ℎ ∙ ͳͲͲ% ൒ Ͳ,Ͳͷ%; 
 𝜇ଵ = ଴,଴଴଴ସ଴ଶଷଵ,ଶ∙଴,ଷ ∙ ͳͲͲ% = Ͳ,ͳͳ ൒ Ͳ,Ͳͷ% - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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Ɋɢɫɭɧɨɤ 3.6 – Ⱥɪɦɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɚ 
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 4 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

 4.1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
 Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 2-ɯ ɷɬɚɠɧɨɟ ɛɨɥɶɲɟɩɪɨɥɟɬɧɨɟ ɡɞɚɧɢɟ 
 Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ – ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɚɪɤɚɫ 
 Ɏɭɧɞɚɦɟɧɬ – ɦɨɧɨɥɢɬɧɵɣ ɠɟɥɟɡɨɛɟɬɨɧ 
 Ʉɚɪɤɚɫ – ɦɨɧɨɥɢɬɧɵɣ ɠ/ɛ 
 ɉɟɪɟɤɪɵɬɢɟ – ɦɨɧɨɥɢɬɧɵɣ ɠ/ɛ 
 Ɉɤɧɚ – ɜɢɬɪɚɠɧɨɟ ɨɫɬɟɤɥɟɧɢɟ  
 Ⱦɜɟɪɢ – ɢɡ ɩɪɨɮɢɥɹ ɉȼɏ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɞɜɟɪɢ, ɦɟɠɤɨɦɧɚɬɧɵɟ ɞɜɟɪɢ 
 Ʉɪɨɜɥɹ –ɞɭɝɨɜɨɟ ɨɫɬɟɤɥɟɧɢɟ 
 ȼɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ – ɤɢɪɩɢɱ 120 ɦɦ, ɲɬɭɤɚɬɭɪɤɚ ɫ ɞɜɭɯ ɫɬɨɪɨɧ 40 ɦɦ 
 Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. Ⱥɛɚɤɚɧ 
 Ɋɚɡɦɟɪ ɡɞɚɧɢɹ – 79ɯ34 ɦ; ɜɵɫɨɬɚ – 17 ɦ; ɨɛɳɚɹ ɩɥɨɳɚɞɶ – 2652 ɦ2 
 Ɋɚɡɦɟɪ ɭɱɚɫɬɤɚ – 210ɯ145 ɦ; ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ – 2652 ɦ2 
 ɇɚɱɚɥɨ ɪɚɛɨɬ – ɚɩɪɟɥɶ 

 

Ɋɢɫɭɧɨɤ 1– ɉɥɚɧɵ ɡɞɚɧɢɹ  
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Ɋɢɫɭɧɨɤ 2 – Ɋɚɡɪɟɡ 1-1 

 

 

 

Ɋɢɫɭɧɨɤ 3 – Ɋɚɡɪɟɡ 2-2 

 

 4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 
 

 Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɡɧɚɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɦɚɬɟɪɢɚɥɚɯ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɞɟɥɚɟɦ ɩɨɞɫɱɟɬ ɨɛɴɟɦɨɜ ɪɚɛɨɬ. Ɋɚɫɫɱɢɬɚɧɧɵɟ ɨɛɴɟɦɵ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 1. 
 Ɍɚɛɥɢɰɚ 4.1 – ȼɟɞɨɦɨɫɬɶ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 
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№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞ. 
ɢɡ
ɦ 

ɗɫɤɢɡ ɢ ɮɨɪɦɭɥɚ ɩɨɞɫɱɟɬɚ Ʉɨɥ. 

1 Ʉɢɪɩɢɱɧɚɹ 
ɤɥɚɞɤɚ 

ɦ3 V=L*h*δɫɬ=308*3,3*0,120=121,96 ɦ3 121,96 

2 Ⱥɪɦɚɬɭɪɚ ɦ3   

3 ɍɫɬɪɨɣɫɬɜɨ  
ɦɨɧɨɥɢɬɧɨɝɨ 
ɩɟɪɟɤɪɵɬɢɹ 

ɦ3 2 ɷɬɚɠ 
Sɩɟɪɟɤɪ=ɉR2=939,7 ɦ2 

Vɩɟɪɟɤɪ=939,7*δɩɟɪɟɤɪ=939,7*0,3=281,91 ɦ3 
 

 
 

281,91 
 

4 ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɵɯ 

ɤɨɥɨɧɧ 

ɦ3 Vɤɨɥɨɧɧɵ=ɚ2*h=0,09*3=0,27 ɦ3*30ɲɬ=11,3 ɦ3 
 

11,3 

5 Ɉɫɬɟɤɥɟɧɢɟ 
ɜɢɬɪɚɠɟɣ 
δ=200ɦɦ 

ɦ3 S=2ɉRh/2=2*3,14*17,365*52,120/2=2842 ɦ2  
V=S*δ=2842*0,200=568,4ɦ3 

568,4 

6 Ʉɚɪɬɨɧɧɚɹ 
ɨɩɚɥɭɛɤɚ ɞɥɹ 

ɤɨɥɨɧɧ 

ɦ3 V=l*h*δ=2ɉR*h*δ=0.4*3.14*3*0.018=0.067*30=2,03ɦ3 2,03 

7 Ɏɚɧɟɪɧɚɹ 
ɨɩɚɥɭɛɤɚ ɞɥɹ 
ɩɟɪɟɤɪɵɬɢɹ 

ɦ3 V=19,73ɦ3 19,73 

 

 4.3 ɋɩɟɰɢɮɢɤɚɰɢɹ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ 
  

ɉɨ ɫɯɟɦɟ ɡɞɚɧɢɹ ɜɵɛɢɪɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ. Ɉɩɪɟɞɟɥɹɟɦ 
ɩɨɬɪɟɛɧɵɟ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ (ɬɚɛɥɢɰɚ 2), ɝɞɟ ɩɪɢɜɨɞɢɦ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɷɥɟɦɟɧɬɨɜ, ɷɫɤɢɡɵ ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɡɦɟɪɨɜ, ɦɚɫɫɭ, ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɧɚ ɜɫɟ 
ɡɞɚɧɢɟ. 

 
Ɍɚɛɥɢɰɚ 4.2 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɷɥɟɦɟɧɬɨɜ 

Ɇɚɪɤɚ 
ɷɥɟɦɟɧɬɚ 

Ʉɨɥ-ɜɨ ɲɬ. Ɇɚɫɫɚ, ɬ 
1ɷɥ. ȼɫɟɯ ɷɥ. 

 
ɗɥɟɦɟɧɬ ɮɟɪɦɵ 

 
Ɏ1 

 
45 

 
0,308 

 
13,86 

 
ɉɪɨɝɨɧ 

 
ɉɪ1 

 
221 

 
0,007 

 
1,547 

ɋɜɹɡɶ ɋɜ1 54 0,044 2,376 
Ʌɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ 

ȽɈɋɌ 9818-85 
ɅɆ 

30.12.15-4 
2 1,7 3,4 

Ɏɚɫɚɞɧɨɟ ɨɫɬɟɤɥɟɧɢɟ 
ɜɢɬɪɚɠɟɣ 

3ɯ2ɦ 
ɬɨɥɳɢɧɨɣ 

300ɦɦ 

250 0,81 103,68 
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Ɍɚɛɥɢɰɚ 4.3 – ȼɟɞɨɦɨɫɬɶ ɩɨɬɪɟɛɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɪɤɚ Ʉɨɥ-ɜɨ Ɇɚɫɫɚ, ɬ 
1 ɷɥ. ȼɫɟɯ ɷɥ. 

Ȼɟɬɨɧ(ɩɟɪɟɤɪɵɬɢɟ) ȼ15 ȽɈɋɌ 
27006-86 

281,91ɦ3 338,29 676,58 

Ȼɟɬɨɧ(ɤɨɥɨɧɧɵ) ȼ7,5 ȽɈɋɌ 
27006-86 

11,3ɦ3 0,93 27,9 

Ʉɢɪɩɢɱ Ɇ150 113 
ɩɨɞɞɨɧɨɜ 

1,2 135,6 

ɐɟɦɟɧɬɧɨ-
ɩɟɫɱɚɧɵɣ ɪɚɫɬɜɨɪ 

Ɇ150 30,48ɦ3 1,55 47,24 

 

 4.4 ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
 

ȼɵɛɨɪ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɩɪɨɢɡɜɨɞɹɬ ɞɥɹ ɤɚɠɞɨɝɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɡɞɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɨɞɧɨ ɢ ɬɨ ɠɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ 
ɫɬɪɟɦɹɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɞɴɟɦɚ ɧɟɫɤɨɥɶɤɢɯ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ɉɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɧɚɢɦɟɧɶɲɢɦ. 

ɋɚɦɵɦ ɬɹɠɟɥɵɦ ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɚɪɨɱɧɚɹ ɮɟɪɦɚ Q=4,5 ɬ. Ⱦɥɹ 
ɩɨɞɴɟɦɚ ɚɪɨɱɧɨɣ ɮɟɪɦɵ ɩɨɞɛɢɪɚɟɦ ɬɪɚɜɟɪɫɭ ɉɂ ɉɪɨɦɫɬɚɥɶɤɨɧɫɬɪɭɤɰɢɹ, 
15946Ɋ-11   ɬɚɛɥ. 6 [7] 

Ⱦɥɹ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɦɨɧɬɚɠɟɣ ɩɨɞɛɢɪɚɟɦ ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɣ ɫɬɪɨɩ ɫ 
α=45° 4ɋɄ-1,6 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 1,6ɬ [ɬɚɛɥɢɰɚ 4 ȽɈɋɌ 25573-82] 

Ɋɚɡɪɵɜɧɨɟ ɭɫɢɥɢɟ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ ܴ = ܳ + ݉ݍ ∗  Ͷͷݏ݋ܿ

ɝɞɟ Q=1,5ɬ – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ; q=0,12ɬ – ɦɚɫɫɚ ɫɬɪɨɩɚ; m=4 – ɱɢɫɥɨ 
ɜɟɬɜɟɣ; cosα=cos45=0,7. ܴ = ͳͷͲͲ + ͳʹͲͶ ∗ Ͳ,͹ = ͷ͹ͺ,ͷˍˆ 

ɍɫɢɥɢɟ ɜɟɬɜɢ ɫɬɪɨɩɚ  ܨ = ܴ ∗ ܼ݊௣ 
ɝɞɟ nZp=6 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ. ܨ = ͷ͹ͺ,ͷ ∗ ͸ = ͵Ͷ͹ͳˍˆ = ͵Ͷ,͹ͳˍʜ 

 
Ɍɚɛɥɢɰɚ 4.4 – ȼɟɞɨɦɨɫɬɶ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɇɚɡɧɚɱɟ
ɧɢɟ 

ɗɫɤɢɡ Ƚɪɭɡɨɩɨɞ
ɴɟɦɧɨɫɬɶ, 

ɬ 

ȼɟɫ,
ɬ 

ȼɵɫɨɬɚ 
ɫɬɪɨɩɨɜɤɢ,

ɦ 
ɋɬɪɨɩ 4ɋɄ-1,6 ɋɬɪɨɩɨɜ

ɤɚ 
ɥɟɫɬɧɢɱ

ɧɵɯ 
ɦɚɪɲɟɣ, 
ɩɨɞɞɨɧɚ 

ɫ 
ɤɢɪɩɢɱɨ

ɦ, 
ɤɨɥɨɧɧ  

1,6 0,12 1,5 

Ɍɪɚɜɟɪɫɚ, ɉɂ 
ɉɪɨɦɫɬɚɥɶɤɨɧɫɬ
ɪɭɤɰɢɹ, 15946Ɋ-

11 

ɍɫɬɚɧɨɜ
ɤɚ ɮɟɪɦ 
ɩɪɨɥɟɬɨ
ɦ 24 ɢ 
30 ɦ 

25 1,75 3,6 

ȼȺɄɍɍɆɇɕɃ 
ɁȺɏȼȺɌ 
WPG506 

 

ɉɨɞɚɱɚ 
ɫɬɟɤɨɥɶɧ

ɵɯ 
ɛɥɨɤɨɜ 

 

0,5 0,08
6 

2 

 

 4.5 ȼɵɛɨɪ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
 

Ɍɪɟɛɭɟɬɫɹ ɩɨɞɨɛɪɚɬɶ ɛɚɲɟɧɧɵɣ ɤɪɚɧ ɞɥɹ ɤɚɪɤɚɫɧɨɝɨ 2-ɯ ɷɬɚɠɧɨɝɨ 
ɡɞɚɧɢɹ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 34ɯ79ɦ. 

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ Qk 

Qk =Qɷ+Qɝ=4,5+1,75=6,25ɬ 
ɝɞɟ Qɷ – ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ –ɚɪɤɢ ɩɪɨɥɟɬɨɦ 34 ɦ; Qɝ – ɦɚɫɫɚ 
ɬɪɚɜɟɪɫɵ ɉɂ 15946Ɋ-11 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɞɨ 30ɬ. 
 2. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɣ ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɇɤ 
 ɇɤ=h0+hɡ+hɷ+hɝ=1+0,4+17+3,6=22ɦ 
ɝɞɟ h0 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ;  
hɡ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ 0,3-0,5ɦ, ɩɪɢɧɢɦɚɟɦ hɡ=0,4ɦ;  
hɷ – ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ; 
hɝ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ. 
 3. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɜɵɥɟɬɚ ɤɪɸɤɚ ɤɪɚɧɚ Lk 
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 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɜɵɥɟɬɚ ɤɪɸɤɚ ɤɪɚɧɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɬɪɟɛɭɟɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ 
ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ ɫɬɪɟɥɵ: 
 ɇɫ=ɇɤ+hn=22+3=25ɦ 
ɝɞɟ hn – ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɪɚɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ (0,5-5ɦ) 
Ɇɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ Lk ɤɪɚɧɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: ܮ௞ = ܾଵ + ܾଶ + ܾଷ = ͳ͹,͵ͷ + ʹ,ͷ + ʹ = ʹͳ,ͺͷˏ 
ɝɞɟ b1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, 
ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ ɤɪɚɧɚ; b2 – -ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ 
ɤɪɚɧɚ; b3 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ. 
 4. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɢɧɵ ɫɬɪɟɥɵ Lc: ܮ௖ = √݈௞ଶ + ௞ଶܪ = √Ͷ͹͹,Ͷʹ + ͶͺͶ = ͵ͳ,Ͳͳˏ  

 5. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɜɵɥɟɬɚ ɤɪɸɤɚ ɨɫɧɨɜɧɨɝɨ ɩɨɞɴɟɦɚ Lk 
Ɇɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɨɫɧɨɜɧɨɝɨ ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Lk=Lc * cosα+b3=31,01*cos45+2=23,92ɦ 
 

Ɍɚɛɥɢɰɚ 4.5 – Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɨɧɬɚɠɧɵɯ 
ɷɥɟɦɟɧɬɨɜ 

Ɋɚɫɱɟɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ȼɵɫɨɬɚ 
ɩɨɞɴɟɦɚ 
ɤɪɸɤɚ 
ɇɤ, ɦ 

ɍɝɨɥ 
ɧɚɤɥɨɧɚ 
ɫɬɪɟɥɵ ɤ 

ɝɨɪɢɡɨɧɬɭ 
α, ɝɪɚɞ. 

Ⱦɥɢɧɚ 
ɫɬɪɟɥɵ 
ɤɪɚɧɚ 
Lc, ɦ 

ȼɵɥɟɬ 
ɤɪɸɤɚ 
Lk, ɦ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 
ɤɪɚɧɚ Q, ɬ 

1 Ⱥɪɨɱɧɚɹ 
ɮɟɪɦɚ 

22 45 31,01 23,92 6,25 

 

 Ⱦɚɥɟɟ ɩɨɥɶɡɭɹɫɶ ɤɚɬɚɥɨɝɚɦɢ ɤɪɚɧɨɜ, ɫɩɪɚɜɨɱɧɢɤɚɦɢ ɢɥɢ ɩɚɫɩɨɪɬɧɵɦɢ 
ɞɚɧɧɵɦɢ ɤɪɚɧɨɜ ɩɨ ɫɜɨɞɧɵɦ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɜɵɛɢɪɚɟɦ ɦɚɲɢɧɵ, ɪɚɛɨɱɢɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɪɚɫɱɟɬɧɵɦ. 
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 ɉɨɞɛɢɪɚɟɦ ɤɪɚɧ ɄȻ-405.1Ⱥ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 10ɬ 
ȼɵɥɟɬ ɫɬɪɟɥɵ 25ɦ 
ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ 57,8ɦ 
ɒɢɪɢɧɚ ɤɨɥɟɢ 4,5ɦ 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɨɜɨɪɨɬɧɨɣ ɱɚɫɬɢ 0,72(ɦɢɧ-1) 
Ɂɚɞɧɢɣ ɝɚɛɚɪɢɬ 4,2ɦ 
Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ 101,7ɤȼɬ 
Ɇɚɫɫɚ 113,1ɬ 
 

 

 

 

Ɋɢɫɭɧɨɤ 3 – Ƚɪɚɮɢɤ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɤɪɚɧɚ ɄȻ-405.1Ⱥ 
 

 4.6 ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
 

Ɉɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɫɬɚɜɤɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɡɚɜɨɞɨɜ 
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɹɜɥɹɸɬɫɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɟ 
ɩɟɪɟɜɨɡɤɢ. ɉɪɢ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɬɢɩɟ ɩɨɤɪɵɬɢɹ ɞɨɪɨɝ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɟɪɟɜɨɡɹɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 35 ɤɦ/ɱ. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɷɥɟɦɟɧɬɨɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ௜ܰ = ொ𝑖ʞ˔ˏ𝑖∗˔   

ɝɞɟ Qi – ɦɚɫɫɚ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɞɚɧɧɨɝɨ ɬɢɩɚ ɦɨɧɬɢɪɭɟɦɵɯ ɜ ɬɟɱɟɧɢɢ 
ɨɞɧɢɯ ɫɭɬɨɤ ɬ/ɫɭɬ; 

ɫ – ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ ɪɚɛɨɬɵ ɬɪɚɧɫɩɨɪɬɚ ɜ ɫɭɬɤɢ =1; ʞ˔ˏ𝑖 – ɫɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɟɞɢɧɢɰɵ ɩɪɢ 
ɩɟɪɟɜɨɡɤɟ ɢɡɞɟɥɢɣ ɞɚɧɧɨɝɨ ɬɢɩɚ: ʞ˔ˏ𝑖 = 𝑇∗ʟ∗௞˅∗௞ೝ௧˙   

ɝɞɟ Ɍ – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɦɟɧɭ; 
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Ɋ – ɩɚɫɩɨɪɬɧɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ; 
ɤɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɜɨ ɜɪɟɦɟɧɢ 0,85; 
ɤr – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ; 
ɤr=Ɋɮ/Ɋ≤1 
Ɋɮ – ɮɚɤɬɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɚ; 
tɰ=t1+t2+2L/V+tɦ 
ɝɞɟ t1 – ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ; 
t2 – ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ; 
L –ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɨɞɚ ɞɨ ɨɛɴɟɤɬɚ 5 ɤɦ; 
V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ 35ɤɦ/ɱ; 
tɦ – ɜɪɟɦɹ ɦɚɧɟɜɪɚ 5-8ɦɢɧ.0,13ɱ 
tɰ=0,1+0,1+2*5/35+0,13=0,61ɱ 
ɉ=8*8*0,85*(4,5/8)/0,61=49,94ɬ/ɫɦ 
Ⱦɥɹ ɩɟɪɟɜɨɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɢɦɚɟɦ ɬɹɝɚɱ ɄɚɦȺɁ-5320, ɩɥɚɬɮɨɪɦɚ 

ɛɨɪɬɨɜɚɹ, ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɨɬɤɢɞɧɵɦɢ ɛɨɪɬɚɦɢ; ɪɚɡɦɟɪɵ ɩɥɚɬɮɨɪɦɵ 
5200*2320ɦɦ; ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 8ɬ. 

Ⱦɥɹ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɬɪɟɛɭɟɦɨɟ ɱɢɫɥɨ ɦɚɲɢɧɨ-ɫɦɟɧ: 
n1=Q/ɉ=45/49,94=0,9ɦɚɲ-ɫɦ; ɩɪɢɧɢɦɚɟɦ 1 ɦɚɲ-ɫɦ. 
Ⱦɥɹ ɩɪɨɝɨɧɨɜ: 
n2=1,547/49,94=0,03ɦɚɲ-ɫɦ; ɩɪɢɧɢɦɚɟɦ 1 ɦɚɲ-ɫɦ. 
Ⱦɥɹ ɫɜɹɡɟɣ: 
n3=2,376/49,94=0,04ɦɚɲ-ɫɦ; ɩɪɢɧɢɦɚɟɦ 1 ɦɚɲ-ɫɦ. 
Ⱦɥɹ ɩɨɞɞɨɧɨɜ ɫ ɤɢɪɩɢɱɨɦ: 
n4=135,6/49,94=2,71ɦɚɲ-ɫɦ; ɩɪɢɧɢɦɚɟɦ 3 ɦɚɲ-ɫɦ. 
Ⱦɥɹ ɨɫɬɟɤɥɟɧɢɹ: 
n5=103,68/49,94=2,07ɦɚɲ-ɫɦ; ɩɪɢɧɢɦɚɟɦ 3 ɦɚɲ-ɫɦ. 
Ⱦɥɹ ɨɩɚɥɭɛɤɢ: 
n6=19,73+2,03/49,94=0,43ɦɚɲ-ɫɦ; ɩɪɢɧɢɦɚɟɦ 1 ɦɚɲ-ɫɦ. 

 Ⱦɥɹ ɦɨɧɨɥɢɬɧɨɝɨ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ, ɩɟɪɟɤɪɵɬɢɣ ɢ ɤɨɥɨɧɧ 
ɩɨɞɛɢɪɚɟɦ Ⱥɜɬɨɛɟɬɨɧɨɧɚɫɨɫ-ɫɦɟɫɢɬɟɥɶ ȺȻɇɋ-29 ɧɚ ɲɚɫɫɢ ɄȺɆȺɁ-65201 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 50 ɦ3/ɱ=400 ɦ3/ɫɦ 
 n7=293,21/400=0,81ɦɚɲ-ɫɦ; ɩɪɢɧɢɦɚɟɦ 1ɦɚɲ-ɫɦ. 
 
Ɍɚɛɥɢɰɚ 4.6 – Ɋɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
 

№ 
ɩ/
ɩ 

Ʉɨɧɫɬɪɭɤɰɢɹ ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

Ɇɚɫɫɚ 
ɟɞ, ɬ 

Ɇɚɫɫɚ 
ɜɫɟɯ, 

ɬ 

Ɇɚɪɤɚ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ 

Q, 
ɬ 

Ʉɨ
ɥ-
ɜɨ 
ɫɦ
ɟɧ 

Ʉɨɥ-
ɜɨ 

ɦɚɲɢ
ɧ 

1 ɗɥɟɦɟɧɬ 
ɮɟɪɦɵ 

ɲɬ. 45 0,308 13,86 ɄɚɦȺɁ-5320 8 1 1 

2 ɉɪɨɝɨɧɵ ɲɬ. 221 0,007 1,547 ɄɚɦȺɁ-5320 8 1 1 



 

ǓǲǷ. ǖǳǼǽ № дǹǵǾǷ. ПǹдǺǳǼь Даǽа 

ǖǳǼǽ 

   ДП 08.05.01 Пǒ 
ǕǹǶ.Ǿч

3 ɋɜɹɡɢ ɲɬ. 54 0,044 2,376 ɄɚɦȺɁ-5320 8 1 1 

4 Ʉɢɪɩɢɱ ɲɬ. 
(ɩɨɞ.) 

113 1,2 135,6 ɄɚɦȺɁ-5320 8 3 1 

5 Ɉɫɬɟɤɥɟɧɢɟ ɲɬ. 128 0,81 103,6
8 

ɄɚɦȺɁ-5320 8 3 1 

6 Ɉɩɚɥɭɛɤɚ 
ɮɚɧɟɪɧɚɹ ɢ 
ɤɚɪɬɨɧɧɚɹ 

ɦ3 19,7
3 

  ɄɚɦȺɁ-5320 8 1 1 

7 Ɇɨɧɨɥɢɬɧɵɟ 
ɮɭɧɞɚɦɟɧɬɵ, 

ɤɨɥɨɧɧɵ ɢ 
ɩɟɪɟɤɪɵɬɢɟ 

ɦ3 293,
21 

  Ⱥɜɬɨɛɟɬɨɧɨɧɚɫɨ
ɫ-ɫɦɟɫɢɬɟɥɶ 
ȺȻɇɋ-29 ɧɚ 

ɲɚɫɫɢ ɄȺɆȺɁ-
65201 

 1 1 
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 4.7 Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ 
 

Ɍɚɛɥɢɰɚ 4.7 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɨɡɚɬɪɚɬ 

№ 
ɩ/ɩ 

Ɉɛɨɫɧɨ
ɜɚɧɢɟ 
ȿɇɢɊ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɋɨɫɬɚɜ ɡɜɟɧɚ ɢ ɦɚɪɤɢ 
ɦɚɲɢɧɵ 

Ʉɨɥ-
ɜɨ 

ɞɧɟɣ 
ȿɞ. ɢɡɦ. Ʉɨɥ-ɜɨ ɱ/ɱɚ

ɫ 
ɦ/ɱɚɫ ɱ/ɱɚɫ ɦ/ɱɚɫ   

1 2 3 4 5 6 7 8 9 10 11 
1 § ȿ2-1-

5 
 

ɋɧɹɬɢɟ ɢ 
ɩɟɪɟɦɟɳɟɧɢɟ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɫɥɨɹ ɬɨɥɳɢɧɨɣ 

0,15 ɦ 

1000ɦ2 3,600  0,6  2,16 Ɇɚɲɢɧɢɫɬ 6 ɪɚɡɪ. 
1 Ȼɭɥɶɞɨɡɟɪ ȾɁ-101 

2 

2 § ȿ2-1-
7 
 

Ɋɚɡɪɚɛɨɬɤɚ 
ɤɨɬɥɨɜɚɧɚ 

100ɦ3 72,00  3,2  230,4 
 

Ɇɚɲɢɧɢɫɬ 6 ɪɚɡɪ. 
Ɇɚɲɢɧɢɫɬ 6 ɪɚɡɪ. 

1 ɗɤɫɤɚɜɚɬɨɪ ɗɈ 611 1Ȼ 
3 ɋɚɦɨɫɜɚɥ ɄɊȺɁ 222Ȼ 

14 

3 § ȿ2-1-
28 
 

Ɋɚɡɪɚɜɧɢɜɚɧɢɟ 
ɩɥɨɳɚɞɤɢ 

100ɦ3 36,00  0,44  15,84 Ɇɚɲɢɧɢɫɬ 5 ɪɚɡɪ., 
1 Ȼɭɥɶɞɨɡɟɪ ȾɁ-101 

2 

4 § ȿ2-1-
23 
 

ɍɩɥɨɬɧɟɧɢɟ ɞɧɚ 
ɤɨɬɥɨɜɚɧɚ 

ɫɚɦɨɯɨɞɧɵɦɢ 
ɤɚɬɤɚɦɢ ɫɥɨɹɦɢ 

ɩɨ 0,35 ɦ 
ɩɪɢ ɱɟɬɵɪɟɯ 
ɩɪɨɯɨɞɤɚɯ 

100ɦ3 12,60  0,51  6,426 Ɇɚɲɢɧɢɫɬ 5 ɪɚɡɪ 
1 Ʉɚɬɨɤ Ⱦɍ-16ȼ 

 

1 

5 § ȿ4-1-
37-Ƚ 

ɍɫɬɚɧɨɜɤɚ 
ɨɩɚɥɭɛɤɢ ɞɥɹ 
ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

1ɦ2 3000 0,45  1350  2 ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 3 
ɪɚɡɪ., 

2 ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 2 
ɪɚɡɪ. 

20 
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§ ȿ4-1-

46 
 

ɍɫɬɚɧɨɜɤɚ ɢ 
ɜɹɡɤɚ ɚɪɦɚɬɭɪɵ 
ɞɥɹ ɫɬɨɥɛɱɚɬɨɝɨ 

ɮɭɧɞɚɦɟɧɬɚ 
(ø22, ø8) 

1 ɬ 

6,08  8,7 52,90 6,61 
Ⱥɪɦɚɬɭɪɳɢɤ 5 ɪɚɡɪ., 
ɚɪɦɚɬɭɪɳɢɤ 2 ɪɚɡɪ. 

6 

21,5  8,77 1,10 0,408  
11 

7 § ȿ4-1-
48-ȼ 

 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

100ɦ3 3  18  24 Ɇɚɲɢɧɢɫɬ 
ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 4 ɪɚɡɪ., 
ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 4 

ɪɚɡɪ., 
Ȼɟɬɨɧɳɢɤ 2 ɪɚɡɪ. 

1Ⱥɜɬɨɛɟɬɨɧɨɧɚɫɨɫ-
ɫɦɟɫɢɬɟɥɶ ȺȻɇɋ-29 ɧɚ 
ɲɚɫɫɢ ɄȺɆȺɁ-65201 

7 

8 § ȿ4-1-
37-Ƚ 

Ɋɚɡɛɨɪ ɨɩɚɥɭɛɤɢ 
ɫɬɨɥɛɱɚɬɨɝɨ 
ɮɭɧɞɚɦɟɧɬɚ 

ɦ2 3000 0,26  780  2ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 3 
ɪɚɡɪ., 

2ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 2 
ɪɚɡɪ. 

12 

9 §ȿ4-1-
5 

ɬɚɛɥɢɰ
ɚ 1 

ɫɬɪɨɤɚ 
3 

ɋɛɨɪɤɚ 
ɷɥɟɦɟɧɬɨɜ 

ɮɟɪɦɵ 

ɲɬ 10 16,8 
 

1,4 168 
 

14 Ɇɨɧɬɚɠɧɢɤ ɤɨɧɫɬɪɭɤɰɢɣ – 6 
ɪɚɡɪɹɞ, ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ – 5 

ɪɚɡɪɹɞ, 
ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ – 6 ɪɚɡɪɹɞ 

ɄȻ-405.1Ⱥ 

23 

10 §ȿ4-1-
5 

ɬɚɛɥɢɰ
ɚ 1 

ɫɬɪɨɤɚ 
3 

Ɇɨɧɬɚɠ ɮɟɪɦ ɲɬ 15 11 2,2 110 
 

22 Ɇɨɧɬɚɠɧɢɤ ɤɨɧɫɬɪɭɤɰɢɣ – 6 
ɪɚɡɪɹɞ, ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ – 5 

ɪɚɡɪɹɞ, 
ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ – 6 ɪɚɡɪɹɞ 

ɄȻ-405.1Ⱥ 

17 

11 §ȿ4-1-
5 

Ɇɨɧɬɚɠ ɫɜɹɡɟɣ  ɲɬ 13 11 2,2 110 
 

22 Ɇɨɧɬɚɠɧɢɤ ɤɨɧɫɬɪɭɤɰɢɣ – 6 
ɪɚɡɪɹɞ, ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ – 5 

ɪɚɡɪɹɞ, 
ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ – 6 ɪɚɡɪɹɞ 

ɄȻ-405.1Ⱥ 

17 
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12 §ȿ4-1-
5 
 

Ɇɨɧɬɚɠ 
ɩɪɨɝɨɧɨɜ 

ɲɬ 23 11 2,2 110 
 

22 Ɇɨɧɬɚɠɧɢɤ ɤɨɧɫɬɪɭɤɰɢɣ – 6 
ɪɚɡɪɹɞ, ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ – 5 

ɪɚɡɪɹɞ, 
ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ – 6 ɪɚɡɪɹɞ 

ɄȻ-405.1Ⱥ 

7 

13 §ȿ4-1-
5 
 

Ɇɨɧɬɚɠ 
ɬɨɪɰɟɜɵɯ ɤɨɥɨɧɧ 

ɲɬ 12 11 2,2 110 
 

22 Ɇɨɧɬɚɠɧɢɤ ɤɨɧɫɬɪɭɤɰɢɣ – 6 
ɪɚɡɪɹɞ, ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ – 5 

ɪɚɡɪɹɞ, 
ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ – 6 ɪɚɡɪɹɞ 

ɄȻ-405.1Ⱥ 

5 

14 § ȿ4-1-
35 

ɍɫɬɚɧɨɜɤɚ 
ɨɩɚɥɭɛɤɢ ɩɨɥɚ 1 

ɷɬɚɠɚ 

ɦ2 2500 0,59  1475  2ɉɥɨɬɧɢɤ 4 ɪɚɡɪ. - 1 
2ɉɥɨɬɧɢɤ 3ɪɚɡɪ. - 1 

 

23 

15 § ȿ4-1-
46 

ɍɫɬɚɧɨɜɤɚ ɢ 
ɜɹɡɤɚ ɚɪɦɚɬɭɪɵ 
ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ 

(ø22, ø8) 

1ɬ 

6,08 8,7  52,90  

Ⱥɪɦɚɬɭɪɳɢɤ 5 ɪɚɡɪ., 
ɚɪɦɚɬɭɪɳɢɤ 2 ɪɚɡɪ. 

7 

16 § ȿ4-1-
48.ȼ 

ɬɚɛɥɢɰ
ɚ 5 

ɫɬɪɨɤɚ 
2 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ  
ɩɨɥɚ 1 ɷɬɚɠɚ 

100ɦ3 9,00  18  16,2 Ɇɚɲɢɧɢɫɬ 
ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫɧɨɣ 

ɭɫɬɚɧɨɜɤɢ 4 ɪɚɡɪ., 
ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 4 

ɪɚɡɪ., 
Ȼɟɬɨɧɳɢɤ 2 ɪɚɡɪ. 

1Ⱥɜɬɨɛɟɬɨɧɨɧɚɫɨɫ-
ɫɦɟɫɢɬɟɥɶ ȺȻɇɋ-29 ɧɚ 
ɲɚɫɫɢ ɄȺɆȺɁ-65201 

3 

17 § ȿ4-1-
35 

Ɋɚɡɛɨɪɤɚ 
ɨɩɚɥɭɛɤɢ ɩɨɥɚ 1 

ɷɬɚɠɚ 

ɦ2 2500 0,29  725  2ɉɥɨɬɧɢɤ 3 ɪɚɡɪ. - 1 
2ɉɥɨɬɧɢɤ 2 ɪɚɡɪ. - 1 

 

11 

18 § ȿ4-1-
37-ȼ 

ɋɛɨɪɤɚ ɨɩɚɥɭɛɤɢ 
ɤɨɥɨɧɧ 1 ɷɬɚɠɚ 

ɦ2 2,03 0,39  0,79  ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 4 ɪɚɡɪ. 
 ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 3 ɪɚɡɪ. 

 

1 

19 § ȿ4-1-
46 

ɍɫɬɚɧɨɜɤɚ ɢ 
ɜɹɡɤɚ ɚɪɦɚɬɭɪɵ 
ɤɨɥɨɧɧ 1 ɷɬɚɠɚ 

1ɬ 
6,08 8,7  52,90  

Ⱥɪɦɚɬɭɪɳɢɤ 5 ɪɚɡɪ., 
ɚɪɦɚɬɭɪɳɢɤ 2 ɪɚɡɪ. 

2 
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20 § ȿ4-1-
48.ȼ 

ɬɚɛɥɢɰ
ɚ 5 

ɫɬɪɨɤɚ 
2 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɤɨɥɨɧɧ 1 ɷɬɚɠɚ 

100ɦ3 0,113 - 18 - 2,034 Ɇɚɲɢɧɢɫɬ ɛɟɬɨɧɨɧɚɫɨɫɧɨɣ 
ɭɫɬɚɧɨɜɤɢ 4 ɪɚɡɪɹɞ 

ɫɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 4 
ɪɚɡɪɹɞ 

ɛɟɬɨɧɳɢɤ 2 ɪɚɡɪɹɞ 
Ⱥɜɬɨɛɟɬɨɧɨɧɚɫɨɫ-ɫɦɟɫɢɬɟɥɶ 

ȺȻɇɋ-29 

1 

21 § ȿ4-1-
37-ȼ 

Ɋɚɡɛɨɪ ɨɩɚɥɭɛɤɢ 
ɤɨɥɨɧɧ 1 ɷɬɚɠɚ 

ɦ2 2,03 0,21  0,43  ɉɥɨɬɧɢɤ 3 ɪɚɡɪ. - 1 
ɉɥɨɬɧɢɤ 2 ɪɚɡɪ. - 1 

1 

22 § ȿ4-1-
35 

ɍɫɬɚɧɨɜɤɚ 
ɨɩɚɥɭɛɤɢ 

ɩɟɪɟɤɪɵɬɢɹ 1 
ɷɬɚɠɚ 

ɦ2 1923 0,59  1134,57  2ɉɥɨɬɧɢɤ 4 ɪɚɡɪ. - 1 
2ɉɥɨɬɧɢɤ 3ɪɚɡɪ. - 1 

17 

23 § ȿ4-1-
46 

ɍɫɬɚɧɨɜɤɚ ɢ 
ɜɹɡɤɚ ɚɪɦɚɬɭɪɵ 
ɩɟɪɟɤɪɵɬɢɹ 1 

ɷɬɚɠɚ 

1ɬ 

6,08 8,7  52,90  

Ⱥɪɦɚɬɭɪɳɢɤ 5 ɪɚɡɪ., 
ɚɪɦɚɬɭɪɳɢɤ 2 ɪɚɡɪ. 

7 

24 §ȿ8-1-
12 

ɬɚɛɥɢɰ
ɚ 1 

ɫɬɪɨɤɚ 
4 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɩɟɪɟɤɪɵɬɢɹ 1 

ɷɬɚɠɚ 

100ɦ3 5,7697  18 
 

 103,86 2 ɒɬɭɤɚɬɭɪɵ – 4 ɪɚɡɪɹɞ, 
ɦɚɲɢɧɢɫɬ – 4 ɪɚɡɪɹɞ 

ɬɨɪɤɪɟɬ ɭɫɬɚɧɨɜɤɚ SPM 500 
Wetkret 

12 

25 § ȿ4-1-
35 

Ɋɚɡɛɨɪɤɚ 
ɨɩɚɥɭɛɤɢ 

ɩɟɪɟɤɪɵɬɢɹ 1 
ɷɬɚɠɚ 

ɦ2 2500 0,29  725  2ɉɥɨɬɧɢɤ 3 ɪɚɡɪ. - 1 
2ɉɥɨɬɧɢɤ 2 ɪɚɡɪ. - 1 

 

11 

26 § ȿ4-1-
37-ȼ 

ɋɛɨɪɤɚ ɨɩɚɥɭɛɤɢ 
ɤɨɥɨɧɧ 2 ɷɬɚɠɚ 

ɦ2 2,03 0,39  0,79  ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 4 ɪɚɡɪ. 
 ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 3 ɪɚɡɪ. 

 

1 

27 § ȿ4-1-
46 

ɍɫɬɚɧɨɜɤɚ ɢ 
ɜɹɡɤɚ ɚɪɦɚɬɭɪɵ 
ɤɨɥɨɧɧ 2 ɷɬɚɠɚ 

1ɬ 
6,08 8,7  52,90  

Ⱥɪɦɚɬɭɪɳɢɤ 5 ɪɚɡɪ., 
ɚɪɦɚɬɭɪɳɢɤ 2 ɪɚɡɪ. 

2 

28 § ȿ4-1-
48.ȼ 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɤɨɥɨɧɧ 2 ɷɬɚɠɚ 

100ɦ3 0,113 - 18 - 2,034 Ɇɚɲɢɧɢɫɬ ɛɟɬɨɧɨɧɚɫɨɫɧɨɣ 
ɭɫɬɚɧɨɜɤɢ 4 ɪɚɡɪɹɞ 

1 

http://www.putzmeister.ru/catalog/tonelnoe_oborudovanie/samokhodnyi-kompleks-sika-pm500/
http://www.putzmeister.ru/catalog/tonelnoe_oborudovanie/samokhodnyi-kompleks-sika-pm500/
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ɬɚɛɥɢɰ
ɚ 5 

ɫɬɪɨɤɚ 
2 
 

ɫɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 4 
ɪɚɡɪɹɞ 

ɛɟɬɨɧɳɢɤ 2 ɪɚɡɪɹɞ 
Ⱥɜɬɨɛɟɬɨɧɨɧɚɫɨɫ-ɫɦɟɫɢɬɟɥɶ 

ȺȻɇɋ-29 
29 § ȿ4-1-

37-ȼ 
Ɋɚɡɛɨɪ ɨɩɚɥɭɛɤɢ 
ɤɨɥɨɧɧ 2 ɷɬɚɠɚ 

ɦ2 2,03 0,21  0,43  ɉɥɨɬɧɢɤ 3 ɪɚɡɪ. - 1 
ɉɥɨɬɧɢɤ 2 ɪɚɡɪ. - 1 

1 

30 § ȿ4-1-
35 

ɍɫɬɚɧɨɜɤɚ 
ɨɩɚɥɭɛɤɢ 

ɩɟɪɟɤɪɵɬɢɹ 2 
ɷɬɚɠɚ 

ɦ2 19,73 0,59  11,64  ɉɥɨɬɧɢɤ 4 ɪɚɡɪ. - 1 
ɉɥɨɬɧɢɤ 3ɪɚɡɪ. - 1 

2 

31 § ȿ4-1-
46 

ɍɫɬɚɧɨɜɤɚ ɢ 
ɜɹɡɤɚ ɚɪɦɚɬɭɪɵ 
ɩɟɪɟɤɪɵɬɢɹ 2 

ɷɬɚɠɚ 

1ɬ 

6,08 8,7  52,90  

Ⱥɪɦɚɬɭɪɳɢɤ 5 ɪɚɡɪ., 
ɚɪɦɚɬɭɪɳɢɤ 2 ɪɚɡɪ. 

7 

32 § ȿ4-1-
48.ȼ 

ɬɚɛɥɢɰ
ɚ 5 

ɫɬɪɨɤɚ 
2 
 

Ȼɟɬɨɧɢɪɨɜɚɧɢɟ 
ɩɟɪɟɤɪɵɬɢɹ 2 

ɷɬɚɠɚ 

100ɦ3 2,9181 - 18 - 52,38 Ɇɚɲɢɧɢɫɬ ɛɟɬɨɧɨɧɚɫɨɫɧɨɣ 
ɭɫɬɚɧɨɜɤɢ 4 ɪɚɡɪɹɞ 

ɋɥɟɫɚɪɶ ɫɬɪɨɢɬɟɥɶɧɵɣ 4 
ɪɚɡɪɹɞ 

Ȼɟɬɨɧɳɢɤ 2 ɪɚɡɪɹɞ 
Ⱥɜɬɨɛɟɬɨɧɨɧɚɫɨɫ-ɫɦɟɫɢɬɟɥɶ 

ȺȻɇɋ-29 

2 

33 § ȿ4-1-
35 

Ɋɚɡɛɨɪɤɚ 
ɨɩɚɥɭɛɤɢ 

ɩɟɪɟɤɪɵɬɢɹ 2 
ɷɬɚɠɚ 

ɦ2 19,73 0,29  5,72  ɉɥɨɬɧɢɤ 3 ɪɚɡɪ. - 1 
ɩɥɨɬɧɢɤ 2 ɪɚɡɪ. - 1 

 

1 

34 §ȿ3-3 
ɬɚɛɥɢɰ

ɚ 3 
ɫɬɪɨɤɚ 

6 

ȼɨɡɜɟɞɟɧɢɟ 
ɜɧɭɬɪɟɧɧɢɯ 

ɤɢɪɩɢɱɧɵɯ ɫɬɟɧ 

ɦ3 365,88 3,7 - 1353,76 - 2 Ʉɚɦɟɧɳɢɤ – 3 ɪɚɡɪɹɞ 94 

35 §ȿ3-
14ɚ 

ɬɚɛɥɢɰ
ɚ 4 

ȼɨɡɜɟɞɟɧɢɟ 
ɮɚɫɚɞɧɨɝɨ, 
ɜɢɬɪɚɠɧɨɝɨ 
ɨɫɬɟɤɥɟɧɢɹ 

ɦ 1705,2 5,9 
 

1,4 10060,7 
 

2387,28 3ɋɬɟɤɨɥɶɳɢɤ – 3 ɪɚɡɪɹɞɚ, 
ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ – 6 ɪɚɡɪɹɞɚ 

ɄȻ-405.1Ⱥ 

30 
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ɫɬɪɨɤɚ 
6 

36  
ȿ8-1-2 

 
Ɉɲɬɭɤɚɬɭɪɢɜɚɧɢ

ɟ ɫɬɟɧ ɢ 
ɩɨɬɨɥɤɨɜ 

 
100ɦ2 

 
40,9 

 
14,5 

 
_ 

 
593,05 

 
_ 

ɲɬɭɤɚɬ: 
4ɪ-2 
3ɪ-2 
2ɪ-1 

8 

37  
ȿ19-44 

ɍɫɬɪɨɣɫɬɜɨ 
ɰɟɦɟɧɬɧɨɣ 

ɫɬɹɠɤɢ ɩɨɥɨɜ 

100ɦ2  
59,8 

 
8,15 

 
_ 

 
487,37 

 
_ 

ɛɟɬɨɧɳ: 
3ɪ-3 
2ɪ-1 

15 

38  Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ        4 
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 4.8 Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ 
 

 Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ ɫɥɭɠɚɬ ɜɟɞɨɦɨɫɬɶ 
ɨɛɴɟɦɨɜ ɪɚɛɨɬ, ɡɚɬɪɚɬɵ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɩɪɢɧɹɬɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ. ȼ ɤɚɥɟɧɞɚɪɧɨɦ ɩɥɚɧɟ ɨɬɪɚɠɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɪɚɛɨɬ ɜɨ ɜɪɟɦɟɧɢ (ɥɢɧɟɣɧɨ) ɫ ɭɱɟɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
 ɉɪɨɟɤɬɢɪɭɟɦɵɟ ɡɚɬɪɚɬɵ ɬɪɭɞɚ ɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɦɚɲɢɧ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɞɟɥɟɧɢɟɦ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɩɪɨɰɟɧɬ 
ɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɢ ɭɦɧɨɠɟɧɢɹ ɧɚ 100% 
 ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ʡ଴ = ʡˏேˏ∗𝑇𝑐ˏ∗௡𝑐ˏ  ʡˏ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɨɩɟɪɚɰɢɣ, ɦɚɲ.-ɱ., ɩɪɢɧɢɦɚɟɦɚɹ ɩɨ ɤɚɥɶɤɭɥɹɰɢɢ; ˏܰ – ɱɢɫɥɨ ɦɚɲɢɧ, ɲɬ.; ʡ˔ˏ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ.; ݊௖ˏ – ɱɢɫɥɨ ɫɦɟɧ. 
ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɥɢɧɟɣɧɨɝɨ ɝɪɚɮɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɨ, ɱɬɨ ɨɞɧɚ ɢ ɬɚ 
ɠɟ ɦɚɲɢɧɚ ɢɥɢ ɦɟɯɚɧɢɡɦ ɧɟ ɦɨɠɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɵɩɨɥɧɹɬɶ ɧɟɫɤɨɥɶɤɨ 
ɨɩɟɪɚɰɢɣ. 
 

 4.9 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɨɣɝɟɧɩɥɚɧɚ 

 4.9.1 Ɋɚɡɦɟɳɟɧɢɟ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ 
 
ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ 

ɥɸɞɟɣ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɬ ɢɥɢ ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɦɨɝɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɮɚɤɬɨɪɵ. 

Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ 
ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ. ɗɬɚ ɡɨɧɚ ɪɚɜɧɚ ɤɨɧɬɭɪɭ ɡɞɚɧɢɹ ɩɥɸɫ 7ɦ 
ɩɪɢ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 20 ɦ. ɇɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɡɨɧɭ ɨɛɨɡɧɚɱɚɸɬ ɩɭɧɤɬɢɪɧɨɣ 
ɥɢɧɢɟɣ, ɚ ɧɚ ɦɟɫɬɧɨɫɬɢ ɯɨɪɨɲɨ ɜɢɞɢɦɵɦɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɦɢ ɡɧɚɤɚɦɢ ɢɥɢ 
ɧɚɞɩɢɫɹɦɢ. ȼ ɷɬɨɣ ɡɨɧɟ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ ɬɨɥɶɤɨ ɦɨɧɬɚɠɧɵɣ ɦɟɯɚɧɢɡɦ. 
ɋɤɥɚɞɢɪɨɜɚɬɶ ɦɚɬɟɪɢɚɥɵ ɡɞɟɫɶ ɧɟɥɶɡɹ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɡɞɚɧɢɟ ɧɚɡɧɚɱɚɸɬ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɟɫɬɚ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ, ɫ ɮɚɫɚɞɚ ɡɞɚɧɢɹ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ 
ɭɫɬɚɧɨɜɤɟ ɤɪɚɧɚ. Ɇɟɫɬɚ ɩɪɨɯɨɞɨɜ ɤ ɡɞɚɧɢɸ ɱɟɪɟɡ ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ ɫɧɚɛɠɚɸɬ 
ɧɚɜɟɫɚɦɢ. 

 Ɂɨɧɨɣ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ ɢɥɢ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɤɪɚɧɚ ɧɚɡɵɜɚɸɬ 
ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɩɪɟɞɟɥɚɯ ɥɢɧɢɢ, ɨɩɢɫɵɜɚɟɦɨɣ ɤɪɸɤɨɦ ɤɪɚɧɚ. 
Ɂɨɧɭ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɞɢɭɫɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 
ɜɵɥɟɬɭ ɫɬɪɟɥɵ ɤɪɚɧɚ. 

 Rɨɛɫɥ=Rmax=25ɦ, Rmax – ɜɵɥɟɬ ɫɬɪɟɥɵ 
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Ɂɨɧɨɣ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɜɨɡɦɨɠɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɩɨɞɜɟɲɟɧɧɨɝɨ ɧɚ ɤɪɸɤɟ ɤɪɚɧɚ. 

RɉȽ=Rmax+0,5Lmax 

ɝɞɟ Lmax – ɩɨɥɨɜɢɧɚ ɞɥɢɧɵ ɫɚɦɨɝɨ ɞɥɢɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɧɚ 
ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɛɨɱɟɦ ɜɵɥɟɬɟ. 

RɉȽ=25+0,5*17=33,5ɦ 
Ɉɩɚɫɧɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ ɤɪɚɧɚ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ 

ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢ 
ɩɚɞɟɧɢɢ. 

RɈɉ=RɉȽ+x 
ɝɞɟ x – ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɚɞɟɧɢɢ(7ɦ). 
RɈɉ=33,5+7=40,5ɦ 
 

 4.9.2 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɢ ɩɪɢɨɛɴɟɤɬɧɨɝɨ ɫɤɥɚɞɚ 
 

 ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɨɜ ɢɫɯɨɞɢɦ ɢɡ ɬɨɝɨ, ɱɬɨ ɡɚɩɚɫ ɞɨɥɠɟɧ 
ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ, ɧɨ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. 
 Ɂɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: ʟ˔ˍˎ = ʟˑ˄˜ʡ ∗ ʡː ∗ Кଵ ∗ Кଶ  

ɝɞɟ Ɋɨɛɳ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɢɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɞɧɟɣ (ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ): 
Ɍɧ – ɧɨɪɦɚ ɡɚɩɚɫɨɜ ɦɚɬɟɪɢɚɥɨɜ, ɞɧɟɣ (ɩɪɢ ɞɚɥɶɧɨɫɬɢ ɞɨ 50 ɤɦ 5…10 ɞɧɟɣ); 
Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞ (ɞɥɹ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 1,1 
Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɪɟɛɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɜɧɵɣ 1,3. 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Fɫɤɥ=Pɫɤɥ*f 
ɝɞɟ f – ɧɨɪɦɚɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɧɚ ɟɞɢɧɢɰɭ ɫɤɥɚɞɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
ɉɥɨɳɚɞɶ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɢ ɞɨɪɨɝ ɜɵɱɢɫɥɹɟɬɫɹ ɨɬɟɞɟɥɶɧɨ ɨɬ ɩɨɥɟɡɧɨɣ, ɫ 
ɭɱɟɬɨɦ ɞɥɢɧɵ ɫɤɥɚɞɨɜ, ɬɢɩɨɜ ɩɪɢɦɟɧɹɟɦɵɯ ɤɪɚɧɨɜ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
ɉɪɨɯɨɞɵ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɭɫɬɪɚɢɜɚɸɬ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 25 ɦ ɜ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. ȼ ɤɚɠɞɵɣ ɲɬɚɛɟɥɶ ɭɤɥɚɞɵɜɚɸɬ ɤɨɧɫɬɪɭɤɰɢɢ ɬɨɥɶɤɨ ɨɞɧɨɣ 
ɦɚɪɤɢ. Ɂɧɚɤɢ ɦɚɪɤɢɪɨɜɤɢ ɢɡɞɟɥɢɣ ɜɫɟɝɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɪɚɳɟɧɵ ɜ ɫɬɨɪɨɧɭ 
ɩɪɨɯɨɞɚ ɢɥɢ ɩɪɨɟɡɞɚ. Ʉɚɠɞɨɟ ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ ɨɩɢɪɚɬɶɫɹ ɧɚ ɞɟɪɟɜɹɧɧɵɟ 
ɢɧɜɟɧɬɚɪɧɵɟ ɩɪɨɤɥɚɞɤɢ.  
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ˑܨ ˄˜ = ி̝ ˍˎ௄ˋ˔˒   
ɝɞɟ Ʉɢɫɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɥɨɳɚɞɢ ɫɤɥɚɞɨɜ, ɪɚɜɧɵɣ ɞɥɹ 
ɨɬɤɪɵɬɨɝɨ ɫɤɥɚɞɚ 0,5. 
Ɉɬɤɪɵɬɵɟ ɫɤɥɚɞɵ: 
Ⱦɥɹ ɩɨɞɞɨɧɨɜ ɤɢɪɩɢɱɟɣ:  
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ʟ˔ˍˎ = ଵଵଷ∗ଷ଴଴ଵ଴଴଴∗ଵସ ∗ ͷ ∗ ͳ,ͳ ∗ ͳ,͵ = ͳ͹,͵ͳ ɦ3 

Fɫɤɥ=17,31*2,5=43,27ɦ2 
Fɨɛɳ=43,27/0,5=86,54ɦ2 

Ⱦɥɹ ɷɥɟɦɟɧɬɨɜ ɚɪɤɢ: ʟ˔ˍˎ = ଷ଴∗ଵ,ଶ଴,ହ ∗ ͳ ∗ ͳ,ͳ ∗ ͳ,͵ = ͳͲʹ,ͻ͸ɦ3 

Fɫɤɥ=102,96*3,3=339,768ɦ2 
Fɨɛɳ=339,768/0,5=679,536ɦ2 

Ⱦɥɹ ɨɫɬɟɤɥɟɧɢɹ: ʟ˔ˍˎ = ଵଶ଼ଵ,ହ ∗ ͳ,ͷ ∗ ͳ,ͳ ∗ ͳ,͵ = ͳͺ͵,ͲͶɦ3 

Fɫɤɥ=183,04*1,5=274,56ɦ2 
Fɨɛɳ=274,56/0,5=549,12ɦ2 

 

 4.9.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɚɜɬɨɞɨɪɨɝ 
 

Ⱦɥɹ ɧɭɠɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ 
ɚɜɬɨɞɨɪɨɝɢ, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɧɹɬɨɣ ɫɯɟɦɵ 
ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. ɉɪɢɧɢɦɚɟɦ ɟɫɬɟɫɬɜɟɧɧɵɟ ɝɪɭɧɬɨɜɵɟ ɞɨɪɨɝɢ. 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɩɪɢ ɱɢɫɥɟ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ 2: 

-ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ – 3ɦ, 
-ɲɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ – 6ɦ, 
-ɧɚɢɦɟɧɶɲɢɟ ɪɚɞɢɭɫɵ ɤɪɢɜɢɡɧɵ ɜ ɩɥɚɧɟ – 12ɦ. 
ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɌȻ: 
-ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɶɸ: 0,5-1ɦ, 
-ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɨɝɪɚɠɞɟɧɢɟɦ ɩɥɨɳɚɞɤɢ: 1,5ɦ. 
  

 4.9.4 Ɋɚɫɱɟɬ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ 
 

 ɉɨɬɪɟɛɧɨɫɬɶ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɚ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ 
ɡɞɚɧɢɹɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɪɚɫɱɟɬɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ. 
 ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɩɪɢɧɢɦɚɟɦ ɢɡ ɝɪɚɮɢɤɚ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ. Ⱦɥɹ ɪɚɫɱɟɬɚ 
ɛɟɪɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ 5. ɂɌɊ ɢ ɫɥɭɠɚɳɢɯ 
ɩɪɢɧɢɦɚɟɦ – 12% (1ɱɟɥ), ɦɥɚɞɲɢɣ ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ɢ ɩɨɠɚɪɧɨ-
ɫɬɨɪɨɠɟɜɚɹ ɨɯɪɚɧɚ – 3% (1ɱɟɥ) ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɱɢɯ. ɉɥɨɳɚɞɢ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɧɨɪɦɚɬɢɜɚɦ, ɡɚɬɟɦ ɩɨ 
ɪɚɫɱɟɬɧɵɦ ɩɥɨɳɚɞɹɦ ɜɵɛɢɪɚɟɦ ɤɨɧɤɪɟɬɧɵɟ ɩɨɦɟɳɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɦ 
ɢɧɜɟɧɬɚɪɧɵɟ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ. 
 

 4.9.5 ȼɵɛɨɪ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
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Ɍɚɛɥɢɰɚ 4.8 – ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 

№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ-
ɜɨ 

Ɋɚɡɦɟɪɵ, ɦ ɉɥɨɳɚɞɶ 

1 Ʉɉɉ 1 2ɯ8 16 
2 ɉɪɨɪɚɛɫɤɚɹ 1 6ɯ3 18 
3 Ⱦɭɲɟɜɚɹ  1 8ɯ3 24 
4 ɍɛɨɪɧɚɹ 1 1,1ɯ1,1 2,42 
5 Ʉɨɦɧɚɬɚ ɞɥɹ ɨɬɞɵɯɚ, 

ɨɛɨɝɪɟɜɚ, ɩɪɢɟɦɚ ɩɢɳɢ ɢ 
ɫɭɲɤɢ ɨɞɟɠɞɵ 

1 3,8ɯ2,1 7,98 

6 Ƚɚɪɞɟɪɨɛɧɚɹ ɫ 
ɭɦɵɜɚɥɶɧɨɣ 

1 6,7ɯ3 20,1 

7 ɉɥɨɳɚɞɤɚ ɞɥɹ ɩɪɨɦɵɜɤɢ 
ɤɨɥɟɫ 

1 5ɯ3 15 

 

Ɍɚɛɥɢɰɚ 4.9 – ɂɧɜɟɧɬɚɪɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 

ɋɢɫɬɟɦɚ Ɍɢɩ ɡɞɚɧɢɹ Ɋɚɡɦɟɪɵ, ɦ Ʉɨɥ-ɜɨ ɇɚɡɧɚɱɟɧɢɟ 
ɂɍɁɗ-5 ɜɚɝɨɧɱɢɤ 

ɤɨɧɬɟɣɧɟɪɧɨɝɨ 
ɬɢɩɚ 

6ɯ3 1 ɉɪɨɪɚɛɫɤɚɹ 

31315 ɜɚɝɨɧɱɢɤ 
ɤɨɧɬɟɣɧɟɪɧɨɝɨ 

ɬɢɩɚ 

6,7ɯ3 1 Ƚɚɪɞɟɪɨɛɧɚɹ ɫ 
ɭɦɵɜɚɥɶɧɨɣ 

Ʌȼ-56 ɩɟɪɟɞɜɢɠɧɨɣ 
ɜɚɝɨɧɱɢɤ 

ɞɜɭɯɨɫɧɵɣ ɧɚ 
ɤɨɥɟɫɚɯ 

3,8ɯ2,2 1 Ʉɨɦɧɚɬɚ ɞɥɹ 
ɨɬɞɵɯɚ, 

ɨɛɨɝɪɟɜɚ, 
ɩɪɢɟɦɚ ɩɢɳɢ, ɢ 
ɫɭɲɤɢ ɨɞɟɠɞɵ 

494-4-14 ɜɚɝɨɧɱɢɤ 
ɤɨɧɬɟɣɧɟɪɧɨɝɨ 

ɬɢɩɚ 

8ɯ3,5 1 Ⱦɭɲɟɜɚɹ 

ɉȾɉ-3-8000000 ɩɟɪɟɞɜɢɠɧɨɣ 
ɜɚɝɨɧɱɢɤ ɧɚ 

ɩɧɟɜɦɨ-ɤɨɥɟɫɚɯ 

8,7ɯ2,9 1 Ʉɉɉ 

  

 4.9.6 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 
 

 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɪɟɦɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ ɧɟɨɛɯɨɞɢɦɨ: ɪɚɫɫɱɢɬɚɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ; ɨɩɪɟɞɟɥɢɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢɥɢ ɞɪɭɝɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; ɜɵɹɜɢɬɶ ɨɛɴɟɤɬɵ, ɬɪɟɛɭɸɳɢɟ ɪɟɡɟɪɜɧɨɝɨ 
ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ; ɪɚɫɩɨɥɨɠɢɬɶ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ ɩɨɞɫɬɚɧɰɢɢ, ɫɟɬɢ ɢ 
ɭɫɬɪɨɣɫɬɜɚ. 
 Ɋɚɫɱɟɬ ɧɚɝɪɭɡɨɤ ɜɟɞɟɬɫɹ ɩɨ ɦɨɳɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɬ.ɟ. 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ Pɬ, ɨɫɜɟɳɟɧɢɹ ɧɚɪɭɠɧɨɣ ɫɬɪɨɣɩɥɨɳɚɞɤɢ Ɋɨ.ɧ., 
ɜɧɭɬɪɟɧɧɢɯ ɩɨɦɟɳɟɧɢɣ Ɋɨ.ɜ.: 
 

 ʟʟ = ͳ,ͳሺ∑ ቀʟ˔∗К˔௖௢௦𝜑ቁ + ∑ ቀʟ˕∗К˕௖௢௦𝜑 ቁ + ∑ ʟˑ.˅. × К଴ + ∑ ʟˑ.ː.ሻ = ͳ,ͳ (ሺͳͲͳ,͹ +ͳʹͷ + ͳͲ + ͳͲሻ ∗ ଴,଻଴,଺ହ + ͳͲ ∗ ଴,଼଴,଼ହ + ʹͲ ∗ Ͳ,ͺ + ͵͸) = ͵ͷͺ,ͻ͸͵ ɤȼɬ 

 
 Ɋɭ=358,963*0,75=269,222 ɤȼȺ 
 
 ɝɞɟ 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜ ɫɟɬɢ; Ʉɫ, Ʉɬ, Ʉ0 – 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɩɪɨɫɚ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɪɟɛɢɬɟɥɟɣ (ɬɚɛɥ. 5.7 [2]); 
cosφ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢ ɡɚɝɪɭɡɤɢ ɫɢɥɨɜɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ (0,65-0,75). Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ Ɋɫ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ Ɋɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɫɩɪɚɜɨɱɧɢɤɚɦ ɢ ɤɚɬɚɥɨɝɚɦ, ɭɫɬɪɨɣɫɬɜ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
Ɋɨ.ɜ. ɢ Ɋɨ.ɧ. – ɩɨ ɭɞɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɜɟɳɚɟɦɭɸ ɩɥɨɳɚɞɶ 
(ɬɚɛɥ. 5.8 [1]) 
  ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ: 
-ɤɪɚɧ 101,7 ɤȼɬ, 
-ɚɜɬɨɛɟɬɨɧɨɧɚɫɨɫ-ɫɦɟɫɢɬɟɥɶ ȺȻɇɋ-29 ɧɚ ɲɚɫɫɢ ɄȺɆȺɁ-65201 125 ɤȼɬ 
-ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ, ɦɟɯɚɧɢɡɦɵ, ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɵ 10 ɤȼɬ 
-ɫɜɚɪɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 10 ɤȼɬ 
 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɬɪɟɛɢɬɟɥɢ: 
-ɩɪɨɝɪɟɜ ɛɟɬɨɧɚ 10 ɤȼɬ 
-ɨɫɜɟɳɟɧɢɟ ɜɧɭɬɪɟɧɧɟɟ 20 ɤȼɬ 
-ɨɫɜɟɳɟɧɢɟ ɧɚɪɭɠɧɨɟ 36 ɤȼɬ, ɚɜɚɪɢɣɧɨɟ-6 ɤȼɬ 
 ɉɪɢɧɢɦɚɟɦ ɨɞɧɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɋɄɉɌ-560 
ɦɨɳɧɨɫɬɶɸ 560 ɤȼȺ. 
 

 4.9.7 Ɋɚɫɱɟɬ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
 

 ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɭɠɞ. 
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɧɭɠɞ, 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɭɠɞ. 
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɪɚɫɯɨɞ ɜɨɞɵ (ɥ/ɫ); 
 
 ܳˑ˄˜ = ܳ˒˓ + ܳ˘ˑˊ + ܳ˒ˑˉ,  
 
 ɝɞɟ Qɩɪ, Qɯɨɡ, Qɩɨɠ – ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ (ɥ/ɫ) ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ, 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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 Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ (ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɪɚɫɬɜɨɪɧɨɣ 
ɫɦɟɫɢ, ɩɨɥɢɜɤɚ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɦɨɣɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɲɢɧ) ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ܳ˒˓ = ∑ ʟ˔ˏ×௤భ×௞భଷ଺଴଴௧    
 
          ɝɞɟ Ɋɫɦ – ɨɛɴɟɦ ɞɚɧɧɨɝɨ ɜɢɞɚ ɪɚɛɨɬ ɜ ɫɦɟɧɭ, ɬɪɟɛɭɸɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ; q1 

– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɟɞɢɧɢɰɭ ɨɛɴɟɦɚ ɪɚɛɨɬ (ɬɚɛɥ. 5.10 [1]), ɥ; k1 – 
ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ, ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,5;  t – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ. 
 ܳ˒˓ = ሺସˏయ×ଶ଴଴×ଵ,ହሻଷ଺଴଴×଼ = Ͳ,ͲͶʹ ˎ/˔;  
  
 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Qɯɨɡ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɧɨɪɦɚɬɢɜɚɦ ɟɟ ɪɚɫɯɨɞɨɜ ɟɟ ɪɚɫɯɨɞɚ ɧɚ 1 ɱɟɥ. ȼ ɞɧɟɜɧɭɸ ɫɦɟɧɭ ɢɫɯɨɞɹ ɢɡ 
ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ N: 
 ܳ˘ˑˊ = ሺே௤˘ˑˊ×௞ːሻ଼×ଷ଺଴଴   

 
          ɝɞɟ qɯɨɡ – ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ ɨɪɢɟɧɬɢɪɨɜɚɱɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ 20…25ɥ ɞɥɹ ɩɥɨɳɚɞɤɢ ɫ ɤɚɧɚɥɢɡɚɰɢɟɣ, 10…15ɥ ɞɥɹ ɩɥɨɳɚɞɨɤ 
ɛɟɡ ɤɚɧɚɥɢɡɚɰɢɢ; 3,6ɥ ɧɚ ɩɪɢɟɦ ɨɞɧɨɝɨ ɞɭɲɚ ɨɞɧɢɦ ɪɚɛɨɬɧɢɤɨɦ; kɧ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɪɚɜɟɧ 2,7. 
 ܳ˘ˑˊ = ହሺଵହ+ଷ,଺ሻ×ଶ,଻ሻ଼×ଷ଺଴଴ = Ͳ,Ͳͳˎ/˔  

  
 Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɰɟɥɟɣ Qɩɨɠ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɪɚɫɱɟɬɚ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɜɭɯ ɫɬɪɭɣ ɢɯ ɝɢɞɪɚɧɬɨɜ ɩɨ 
5ɥ/ɫ ɧɚ ɤɚɠɞɭɸ ɫɬɪɭɸ, ɬ.ɟ 10 ɥ/ɫ. 
Qɨɛɳ=0,042+0,01+10=10,052ɥ/ɫ 
 Ⱦɢɚɦɟɬɪ ɜɨɞɨɩɪɨɜɨɞɚ (ɦɦ) ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
ܦ  = √ସொˑ˄˜ଵ଴଴଴𝜋𝜈 = √ସ×ଵ଴,଴ହଶ×ଵ଴଴଴ଷ,ଵସ×ଵ,ଵ = ͳͲ͹,ͺͻˏˏ  

 
 ɝɞɟ Ȟ-ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ, ɩɪɢ ɦɚɥɨɦ ɪɚɫɯɨɞɟ ɜɨɞɵ 
0,7…1,2 ɦ/ɫ 
 ɉɪɢɧɢɦɚɟɦ D=150ɦɦ 
 

   
 



 

ǓǲǷ. ǖǳǼǽ № дǹǵǾǷ. ПǹдǺǳǼь Даǽа 

ǖǳǼǽ 

   ДП 08.05.01 Пǒ 
ǕǹǶ.Ǿч

 4.11 ɍɤɚɡɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 

 ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɋɇɢɉ 12-03-2001 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɱɚɫɬɶ 1, ɋɇɢɉ 12-04-2002 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɱɚɫɬɶ 2, ɚ ɬɚɤɠɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɩɟɪɚɰɢɣ ɬɚɤ, ɱɬɨɛɵ ɩɪɟɞɵɞɭɳɚɹ ɨɩɟɪɚɰɢɣ ɧɟ ɹɜɥɹɥɚɫɶ ɢɫɬɨɱɧɢɤɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɥɟɞɭɸɳɢɯ. 
 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɢɝɨɬɨɜɥɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 
ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɨɧɱɟɧɵ ɞɨ ɧɚɱɚɥɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. ɋɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ ɢ 
ɪɚɛɨɱɢɯ ɦɟɫɬ ɫɬɪɨɹɳɟɝɨɫɹ ɨɛɴɟɤɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ɩɪɢɟɦɤɚɯ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ. 
 Ɉɤɨɧɱɚɧɢɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɪɢɧɹɬɨ ɩɨ ɚɤɬɭ ɨ ɜɵɩɨɥɧɟɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
 ɉɪɢɦɟɧɹɟɦɵɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɦɚɲɢɧɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɧɚɫɬɤɢ ɩɨ ɫɜɨɢɦ ɬɟɯɧɢɱɟɫɤɢɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɭɫɥɨɜɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. 
 Ɋɚɛɨɱɢɟ, ɪɭɤɨɜɨɞɢɬɟɥɢ, ɫɩɟɰɢɚɥɢɫɬɵ ɢ ɫɥɭɠɚɳɢɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɵ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɡɚɳɢɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ȽɈɋɌ 12.4.011-89. ȼɫɟ ɥɢɰɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɨɛɹɡɚɧɵ ɧɨɫɢɬɶ ɡɚɳɢɬɧɵɟ ɤɚɫɤɢ ɩɨ ȽɈɋɌ Ɋ 12.4.207-
99. 
 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬ  
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɨɜ, ɫɥɟɞɭɸɳɢɯ 
ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ: 
 - Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜɛɥɢɡɢ ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ 1,3ɦ ɢ ɛɨɥɟɟ; 
 - ɉɟɪɟɞɜɢɝɚɸɳɢɟɫɹ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɝɪɭɡɵ; 
 - Ɉɛɪɭɲɟɧɢɟ ɧɟɡɚɤɪɟɩɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ; 
 - ɉɚɞɟɧɢɟ ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ; 
 - Ɉɩɪɨɤɢɞɵɜɚɧɢɟ ɦɚɲɢɧ, ɩɚɞɟɧɢɟ ɢɯ ɱɚɫɬɟɣ; 
 - ɉɨɜɵɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɡɚɦɵɤɚɧɢɟ ɤɨɬɨɪɨɣ 
ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ. 
 ɇɚ ɭɱɚɫɬɤɟ, ɝɞɟ ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɞɪɭɝɢɯ 
ɪɚɛɨɬ ɢ ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɡɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɯɨɠɞɟɧɢɟɦ ɥɸɞɟɣ ɜ ɨɞɧɨɣ 
ɡɚɯɜɚɬɤɟ ɧɚ ɷɬɚɠɚɯ (ɹɪɭɫɚɯ), ɧɚɞ ɤɨɬɨɪɵɦɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ, 
ɭɫɬɚɧɨɜɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.  
 Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ 
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 ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɦɨɧɬɚɠɧɢɤɢ ɞɨɥɠɧɵ 
ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ 
ɢɥɢ ɫɪɟɞɫɬɜɚɯ ɩɨɞɦɚɳɢɜɚɧɢɹ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɧɚ ɷɥɟɦɟɧɬɚɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɢɯ ɩɨɞɴɟɦɚ ɢ ɩɟɪɟɦɟɳɟɧɢɹ. ɇɚɜɟɫɧɵɟ 
ɦɨɧɬɚɠɧɵɟ ɩɥɨɳɚɞɤɢ, ɥɟɫɬɧɢɰɵ ɢ ɞɪɭɝɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɢɤɨɜ ɧɚ ɜɵɫɨɬɟ, ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɦɨɧɬɢɪɭɟɦɵɯ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɞɨ ɢɯ ɩɨɞɴɟɦɚ. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɨɧɬɚɠɧɢɤɨɜ ɫ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɧɚ ɞɪɭɝɭɸ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɥɟɫɬɧɢɰɵ, ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ ɢ ɬɪɚɩɵ, 
ɢɦɟɸɳɢɟ ɨɝɪɚɠɞɟɧɢɹ. Ɂɚɩɪɟɳɚɟɬɫɹ ɩɟɪɟɯɨɞ ɦɨɧɬɚɠɧɢɤɨɜ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɢɯ ɷɥɟɦɟɧɬɚɦ, ɧɚ ɤɨɬɨɪɵɯ ɧɟɜɨɡɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ 
ɲɢɪɢɧɭ ɩɪɨɯɨɞɚ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɝɪɚɠɞɟɧɢɹɯ, ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ 
ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 
 ɋɬɪɨɩɨɜɤɭ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫɬɪɟɞɫɬɜɚɦɢ, 
ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɋɇɢɉ 12-03-2001 ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɪɚɫɫɬɪɨɩɨɜɤɢ ɫ ɪɚɛɨɱɟɝɨ ɝɨɪɢɡɨɧɬɚ ɜ ɫɥɭɱɚɹɯ, 
ɤɨɝɞɚ ɜɵɫɨɬɚ ɞɨ ɡɚɦɤɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɪɟɜɵɲɚɟɬ 2ɦ. 
  
ɉɨɪɹɞɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 
 Ⱦɨ ɧɚɱɚɥɚ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɩɨɪɹɞɨɤ ɨɛɦɟɧɚ ɫɢɝɧɚɥɚɦɢ ɦɟɠɞɭ ɥɢɰɨɦ, ɪɭɤɨɜɨɞɹɳɢɦ ɦɨɧɬɚɠɨɦ ɢ 
ɦɚɲɢɧɢɫɬɨɦ. ȼɫɟ ɫɢɝɧɚɥɵ ɩɨɞɚɸɬɫɹ ɬɨɥɶɤɨ ɨɞɧɢɦ ɥɢɰɨɦ, ɤɪɨɦɟ ɫɢɝɧɚɥɚ 
«ɋɬɨɩ», ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɚɧ ɥɸɛɵɦ ɪɚɛɨɬɧɢɤɨɦ, ɡɚɦɟɬɢɜɲɢɦ ɹɜɧɭɸ 
ɨɩɚɫɧɨɫɬɶ. Ɇɨɧɬɢɪɭɟɦɵɟ ɷɥɟɦɟɧɬɵ ɫɥɟɞɭɟɬ ɩɨɞɧɢɦɚɬɶ ɩɥɚɜɧɨ, ɛɟɡ ɪɵɜɤɨɜ, 
ɪɚɫɤɚɱɢɜɚɧɢɹ ɢ ɜɪɚɳɟɧɢɹ. ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɢ ɜɵɫɬɭɩɚɸɳɢɦɢ ɱɚɫɬɹɦɢ ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɞɪɭɝɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɧɟ ɦɟɧɟɟ 
1ɦ, ɩɨ ɜɟɪɬɢɤɚɥɢ ɧɟ ɦɟɧɟɟ 0,5 ɦ. ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ 
ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɵ ɬɚɤ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ. 
 
 5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 5.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɜ ɫɬɪɨɢɬɟɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢɧɞɭɫɬɪɢɢ 
ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɨɛ ɨɯɪɚɧɟ ɬɪɭɞɚ  

ɍɱɚɫɬɧɢɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɤɟɣɬ-ɩɚɪɤɚ (ɡɚɤɚɡɱɢɤɢ, ɩɪɨɟɤɬɢɪɨɜɳɢɤɢ, 
ɩɨɞɪɹɞɱɢɤɢ, ɩɨɫɬɚɜɳɢɤɢ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɢɡɝɨɬɨɜɢɬɟɥɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ) ɧɟɫɭɬ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɧɚɪɭɲɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ 
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 5.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤ ɨɛɭɫɬɪɨɣɫɬɜɭ ɢ ɫɨɞɟɪɠɚɧɢɸ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬ 
 

 ɍɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɢɯ ɬɟɯɧɢɱɟɫɤɚɹ 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ 
ɩɪɚɜɢɥ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ, ɫɚɧɢɬɚɪɧɵɯ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ, 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ ɢ ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɢɥɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɨɪɝɚɧɢɡɚɰɢɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɞɨɫɬɭɩɚ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɝɪɚɠɞɟɧɵ. Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɳɢɬɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: ɜɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,6 ɦ, ɚ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ - ɧɟ ɦɟɧɟɟ 1,2; ɨɝɪɚɠɞɟɧɢɹ, 
ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɦɟɫɬɚɦ ɦɚɫɫɨɜɨɝɨ ɩɪɨɯɨɞɚ ɥɸɞɟɣ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɬɭ ɧɟ 
ɦɟɧɟɟ 2 ɦ ɢ ɨɛɨɪɭɞɨɜɚɧɵ ɫɩɥɨɲɧɵɦ ɡɚɳɢɬɧɵɦ ɤɨɡɵɪɶɤɨɦ; ɤɨɡɵɪɟɤ ɞɨɥɠɟɧ 
ɜɵɞɟɪɠɢɜɚɬɶ ɞɟɣɫɬɜɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɧɚɝɪɭɡɤɢ ɨɬ ɩɚɞɟɧɢɹ 
ɨɞɢɧɨɱɧɵɯ ɦɟɥɤɢɯ ɩɪɟɞɦɟɬɨɜ; ɨɝɪɚɠɞɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɟɦɨɜ, ɤɪɨɦɟ 
ɜɨɪɨɬ ɢ ɤɚɥɢɬɨɤ, ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɢ ɡɚɩɢɪɚɟɦɵɯ 
ɩɨɫɥɟ ɟɝɨ ɨɤɨɧɱɚɧɢɹ. Ɇɟɫɬɚ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɩɪɟɞɟɥɚɯ ɨɩɚɫɧɵɯ ɡɨɧ ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ. ȼɯɨɞɵ ɜ ɫɬɪɨɹɳɢɟɫɹ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ) 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɫɜɟɪɯɭ ɤɨɡɵɪɶɤɨɦ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 2 ɦ ɨɬ ɫɬɟɧɵ 
ɡɞɚɧɢɹ. ɍ ɜɴɟɡɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɬɟɪɪɢɬɨɪɢɸ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɫɯɟɦɭ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɦɟɫɬ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɦɟɫɬ ɪɚɡɜɨɪɨɬɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɨɛɴɟɤɬɨɜ 
ɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɩɪ. 

ȼɧɭɬɪɟɧɧɢɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ 
ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ ɢ ɨɛɨɪɭɞɨɜɚɧɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɞɨɪɨɠɧɵɦɢ ɡɧɚɤɚɦɢ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦɢ ɩɨɪɹɞɨɤ 
ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɤɢ, ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɩɪɨɟɡɞɵ ɢ 
ɩɨɞɯɨɞɵ ɤ ɧɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ. Ɉɫɜɟɳɟɧɢɟ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ. 

Ɉɫɜɟɳɟɧɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ 
ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɧɚ ɪɚɛɨɬɚɸɳɢɯ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ 
ɧɟɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ⱦɥɹ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɚɜɟɫɵ ɞɥɹ ɭɤɪɵɬɢɹ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. 

ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɧɢɠɟ 10 ɝɪɚɞ. C ɪɚɛɨɬɚɸɳɢɟ 
ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢɥɢ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɵ ɩɨɦɟɳɟɧɢɹɦɢ ɞɥɹ ɨɛɨɝɪɟɜɚ. ȼ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɭɤɚɡɚɧɧɵɟ 
ɨɝɪɚɠɞɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɫɢɝɧɚɥɶɧɵɦɢ 
ɥɚɦɩɨɱɤɚɦɢ ɧɚɩɪɹɠɟɧɢɟɦ ɧɟ ɜɵɲɟ 42 ȼ. ɉɪɨɯɨɞɵ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢ ɤ 
ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: ɲɢɪɢɧɚ 
ɨɞɢɧɨɱɧɵɯ ɩɪɨɯɨɞɨɜ ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 0,6 ɦ, ɚ ɜɵɫɨɬɚ ɬɚɤɢɯ ɩɪɨɯɨɞɨɜ ɜ ɫɜɟɬɭ - ɧɟ ɦɟɧɟɟ 1,8 ɦ; ɥɟɫɬɧɢɰɵ ɢɥɢ 
ɫɤɨɛɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɩɨɞɴɟɦɚ ɢɥɢ ɫɩɭɫɤɚ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, 
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ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 5 ɦ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɮɚɥɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɩɨɹɫɚ (ɤɚɧɚɬɚɦɢ ɫ ɥɨɜɢɬɟɥɹɦɢ ɢ 
ɞɪ.). ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɚ ɜɵɫɨɬɟ, ɜɧɢɡɭ, ɩɨɞ ɦɟɫɬɨɦ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɞɟɥɢɬɶ ɨɩɚɫɧɵɟ ɡɨɧɵ.  

 
 5.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ 
 

Ɇɚɬɟɪɢɚɥɵ (ɤɨɧɫɬɪɭɤɰɢɢ) ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɤɪɵɬɨɝɨ ɫɤɟɣɬ - ɩɚɪɤɚ 
ɪɚɡɦɟɳɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɢɯ ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɧɚ ɜɵɪɨɜɧɟɧɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɱɬɨɛɵ ɧɟ ɩɪɨɢɡɨɲɥɨ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ 
ɫɦɟɳɟɧɢɹ, ɩɪɨɫɚɞɤɢ, ɨɫɵɩɚɧɢɹ ɢ ɪɚɫɤɚɬɵɜɚɧɢɹ ɫɤɥɚɞɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɇɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɭɤɥɚɞɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

ɤɢɪɩɢɱ ɜ ɩɚɤɟɬɚɯ ɧɚ ɩɨɞɞɨɧɚɯ - ɧɟ ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɹɪɭɫɚ, ɜ ɤɨɧɬɟɣɧɟɪɚɯ - 
ɜ ɨɞɢɧ ɹɪɭɫ, ɛɟɡ ɤɨɧɬɟɣɧɟɪɨɜ - ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 1,7 ɦ; 

ɦɟɥɤɨɫɨɪɬɧɵɣ ɦɟɬɚɥɥ - ɜ ɫɬɟɥɥɚɠ ɜɵɫɨɬɨɣ ɧɟ ɛɨɥɟɟ 1,5 ɦ; 
ɫɬɟɤɥɨ ɜ ɹɳɢɤɚɯ ɢ ɪɭɥɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ - ɜɟɪɬɢɤɚɥɶɧɨ ɜ 1 ɪɹɞ ɧɚ 

ɩɨɞɤɥɚɞɤɚɯ; 
ɱɟɪɧɵɟ ɩɪɨɤɚɬɧɵɟ ɦɟɬɚɥɥɵ (ɥɢɫɬɨɜɚɹ ɫɬɚɥɶ, ɲɜɟɥɥɟɪɵ, ɞɜɭɬɚɜɪɨɜɵɟ 

ɛɚɥɤɢ, ɫɨɪɬɨɜɚɹ ɫɬɚɥɶ) - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɞɨ 1,5 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ 
ɩɪɨɤɥɚɞɤɚɦɢ;  

ɬɪɭɛɵ ɞɢɚɦɟɬɪɨɦ ɞɨ 300 ɦɦ - ɜ ɲɬɚɛɟɥɶ ɜɵɫɨɬɨɣ ɞɨ 3 ɦ ɧɚ ɩɨɞɤɥɚɞɤɚɯ ɢ ɫ 
ɩɪɨɤɥɚɞɤɚɦɢ ɫ ɤɨɧɰɟɜɵɦɢ ɭɩɨɪɚɦɢ; 

ɋɤɥɚɞɢɪɨɜɚɧɢɟ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ ɫɥɟɞɭɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ 
ɧɢɯ. 

Ɇɟɠɞɭ ɲɬɚɛɟɥɹɦɢ (ɫɬɟɥɥɚɠɚɦɢ) ɧɚ ɫɤɥɚɞɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɩɪɨɯɨɞɵ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ ɢ ɩɪɨɟɡɞɵ, ɲɢɪɢɧɚ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ 
ɝɚɛɚɪɢɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, 
ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɤɥɚɞ. 

ɉɪɢɫɥɨɧɹɬɶ (ɨɩɢɪɚɬɶ) ɦɚɬɟɪɢɚɥɵ ɢ ɢɡɞɟɥɢɹ ɤ ɡɚɛɨɪɚɦ, ɞɟɪɟɜɶɹɦ ɢ 
ɷɥɟɦɟɧɬɚɦ ɜɪɟɦɟɧɧɵɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 

 5.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 
 

ɍɫɬɪɨɣɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
 ȼɫɟ ɷɥɟɤɬɪɨɩɭɫɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ ɬɚɤ, ɱɬɨɛɵ 
ɢɫɤɥɸɱɚɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɭɫɤɚ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
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ɩɨɫɬɨɪɨɧɧɢɦɢ ɥɢɰɚɦɢ. Ɂɚɩɪɟɳɚɟɬɫɹ ɜɤɥɸɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɬɨɤɨɩɪɢɟɦɧɢɤɨɜ 
ɨɞɧɢɦ ɩɭɫɤɨɜɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. 
 Ɂɚɳɢɬɭ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɫɜɟɪɯɬɨɤɨɜ ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ 
ɫ ɤɚɥɢɛɪɨɜɚɧɧɵɦɢ ɩɥɚɜɤɢɦɢ ɜɫɬɚɜɤɚɦɢ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɫɨɝɥɚɫɧɨ ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 
 Ⱦɨɩɭɫɤ ɩɟɪɫɨɧɚɥɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɤ ɪɚɛɨɬɚɦ ɜ 
ɞɟɣɫɬɜɭɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ ɢ ɨɯɪɚɧɧɨɣ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɞɨɥɠɟɧ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɠɨɬɪɚɫɥɟɜɵɦɢ ɩɪɚɜɢɥɚɦɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
 
 5.5 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
 
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɟɦɥɹɧɵɯ ɢ ɞɪɭɝɢɯ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɦɟɳɟɧɢɟɦ 
ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɜɵɟɦɤɚɯ ɢ ɬɪɚɧɲɟɹɯ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɨɜ ɫɥɟɞɭɸɳɢɯ 
ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɯɚɪɚɤɬɟɪɨɦ 
ɪɚɛɨɬɵ: ɞɜɢɠɭɳɢɟɫɹ ɦɚɲɢɧɵ ɢ ɢɯ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ, ɚ ɬɚɤɠɟ ɩɟɪɟɞɜɢɝɚɟɦɵɟ 
ɢɦɢ ɩɪɟɞɦɟɬɵ; ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɜɛɥɢɡɢ ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ 1,3 ɦ 
ɢ ɛɨɥɟɟ; ɩɨɜɵɲɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɡɚɦɵɤɚɧɢɟ ɤɨɬɨɪɨɣ 
ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ; ɯɢɦɢɱɟɫɤɢɟ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. 
 Ɇɟɫɬɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɞɨɥɠɧɨ ɛɵɬɶ ɨɱɢɳɟɧɨ ɨɬ ɜɚɥɭɧɨɜ, ɞɟɪɟɜɶɟɜ, 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ.  
 ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɜɵɟɦɤɚɯ ɢɯ ɪɚɡɦɟɪɵ, ɩɪɢɧɢɦɚɟɦɵɟ ɜ 
ɩɪɨɟɤɬɟ, ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɦɟɳɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɫɧɚɫɬɤɢ, ɚ ɬɚɤɠɟ ɩɪɨɯɨɞɵ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɢ ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɲɢɪɢɧɨɣ ɜ 
ɫɜɟɬɭ ɧɟ ɦɟɧɟɟ 0,6 ɦ, ɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ - ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ 
ɡɨɧɟ ɪɚɛɨɬ.  
 Ⱦɥɹ ɩɪɨɯɨɞɚ ɧɚ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɜ ɜɵɟɦɤɢ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɬɪɚɩɵ 
ɢɥɢ ɦɚɪɲɟɜɵɟ ɥɟɫɬɧɢɰɵ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,6 ɦ ɫ ɨɝɪɚɠɞɟɧɢɹɦɢ ɢɥɢ 
ɩɪɢɫɬɚɜɧɵɟ ɥɟɫɬɧɢɰɵ (ɞɟɪɟɜɹɧɧɵɟ - ɞɥɢɧɨɣ ɧɟ ɛɨɥɟɟ 5 ɦ).  
 
 5.6 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 
 ɉɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ, ɩɨɞɚɱɟ, ɭɤɥɚɞɤɟ ɢ ɭɯɨɞɟ ɡɚ ɛɟɬɨɧɨɦ, ɡɚɝɨɬɨɜɤɟ ɢ 
ɭɫɬɚɧɨɜɤɟ ɚɪɦɚɬɭɪɵ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɟ ɢ ɪɚɡɛɨɪɤɟ ɨɩɚɥɭɛɤɢ (ɞɚɥɟɟ - 
ɜɵɩɨɥɧɟɧɢɢ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ) ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɨɜ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ: 
 - ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜɛɥɢɡɢ ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ 1,3 ɦ ɢ ɛɨɥɟɟ; 
 - ɞɜɢɠɭɳɢɟɫɹ ɦɚɲɢɧɵ ɢ ɩɟɪɟɞɜɢɝɚɟɦɵɟ ɢɦɢ ɩɪɟɞɦɟɬɵ; 
 - ɨɛɪɭɲɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ; 
 - ɲɭɦ ɢ ɜɢɛɪɚɰɢɹ; 
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 - ɩɨɜɵɲɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɡɚɦɵɤɚɧɢɟ ɤɨɬɨɪɨɣ 
ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ. 
 ɉɪɢ ɧɚɥɢɱɢɢ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɩ. 7.1.1, ɛɟɡɨɩɚɫɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɧɚ 
ɨɫɧɨɜɟ ɜɵɩɨɥɧɟɧɢɹ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ (ɉɈɋ, ɉɉɊ ɢ ɞɪ.) ɫɥɟɞɭɸɳɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ: 
ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɫɬɜ ɦɟɯɚɧɢɡɚɰɢɢ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ, 
ɩɨɞɚɱɢ ɢ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ; ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɚ 
ɩɪɨɟɤɬɚ ɨɩɚɥɭɛɤɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɟɟ ɭɫɬɚɧɨɜɤɢ ɢ ɩɨɪɹɞɤɚ 
ɪɚɡɛɨɪɤɢ; ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɪɟɞɫɬɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɪɚɛɨɱɢɯ ɦɟɫɬ ɧɚ ɜɵɫɨɬɟ; ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɪɟɞɫɬɜ ɩɨ ɭɯɨɞɭ ɡɚ 
ɛɟɬɨɧɨɦ ɜ ɯɨɥɨɞɧɨɟ ɢ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. 
 ɉɪɢ ɦɨɧɬɚɠɟ ɨɩɚɥɭɛɤɢ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɟ ɚɪɦɚɬɭɪɧɵɯ ɤɚɪɤɚɫɨɜ ɫɥɟɞɭɟɬ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɪɚɡɞɟɥɚ 8 "Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ" ɧɚɫɬɨɹɳɢɯ 
ɧɨɪɦ ɢ ɩɪɚɜɢɥ. 
 
 5.7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ  
 
 ɉɪɢ ɦɨɧɬɚɠɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɞɚɥɟɟ - ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ) 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ 
ɧɚ ɪɚɛɨɬɧɢɤɨɜ ɫɥɟɞɭɸɳɢɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ: 
 - ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜɛɥɢɡɢ ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ 1,3 ɦ ɢ ɛɨɥɟɟ; 
 - ɩɟɪɟɞɜɢɝɚɸɳɢɟɫɹ ɤɨɧɫɬɪɭɤɰɢɢ, ɝɪɭɡɵ; 
 - ɨɛɪɭɲɟɧɢɟ ɧɟɡɚɤɪɟɩɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 
 - ɩɚɞɟɧɢɟ ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ; 
 - ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɦɚɲɢɧ, ɩɚɞɟɧɢɟ ɢɯ ɱɚɫɬɟɣ; 
 - ɩɨɜɵɲɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɡɚɦɵɤɚɧɢɟ ɤɨɬɨɪɨɣ 
ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ. 
 ɉɪɢ ɧɚɥɢɱɢɢ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɩ. 8.1.1, ɛɟɡɨɩɚɫɧɨɫɬɶ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ 
ɧɚ ɨɫɧɨɜɟ ɜɵɩɨɥɧɟɧɢɹ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ (ɉɈɋ, ɉɉɊ ɢ ɞɪ.) ɫɥɟɞɭɸɳɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ: 
ɨɩɪɟɞɟɥɟɧɢɟ ɦɚɪɤɢ ɤɪɚɧɚ, ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɢ ɨɩɚɫɧɵɯ ɡɨɧ ɩɪɢ ɟɝɨ ɪɚɛɨɬɟ; 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɧɚ ɜɵɫɨɬɟ; 
ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɤɨɧɫɬɪɭɤɰɢɣ; 
ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɱɚɫɬɟɣ ɡɞɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɫɛɨɪɤɢ; 
ɨɩɪɟɞɟɥɟɧɢɟ ɫɯɟɦ ɢ ɫɩɨɫɨɛɨɜ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ. 
 ɇɚ ɭɱɚɫɬɤɟ (ɡɚɯɜɚɬɤɟ), ɝɞɟ ɜɟɞɭɬɫɹ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 
ɜɵɩɨɥɧɟɧɢɟ ɞɪɭɝɢɯ ɪɚɛɨɬ ɢ ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 
 ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɡɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɯɨɠɞɟɧɢɟɦ ɥɸɞɟɣ ɜ ɨɞɧɨɣ ɡɚɯɜɚɬɤɟ (ɭɱɚɫɬɤɟ) ɧɚ ɷɬɚɠɚɯ 
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(ɹɪɭɫɚɯ), ɧɚɞ ɤɨɬɨɪɵɦɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ, ɭɫɬɚɧɨɜɤɚ ɢ ɜɪɟɦɟɧɧɨɟ 
ɡɚɤɪɟɩɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɛɢɜɤɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɨɬɞɟɥɶɧɵɟ 
ɡɚɯɜɚɬɤɢ (ɭɱɚɫɬɤɢ) ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɦɨɧɬɚɠɧɵɯ ɢ ɞɪɭɝɢɯ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɡɧɵɯ ɷɬɚɠɚɯ (ɹɪɭɫɚɯ) ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɹɯ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɉɉɊ, ɩɪɢ ɧɚɥɢɱɢɢ ɦɟɠɞɭ ɧɢɦɢ ɧɚɞɟɠɧɵɯ (ɨɛɨɫɧɨɜɚɧɧɵɯ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɱɟɬɨɦ ɧɚ ɞɟɣɫɬɜɢɟ ɭɞɚɪɧɵɯ ɧɚɝɪɭɡɨɤ) ɦɟɠɞɭɷɬɚɠɧɵɯ 
ɩɟɪɟɤɪɵɬɢɣ. 
 Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɠɞɨɝɨ ɜɵɲɟɥɟɠɚɳɟɝɨ ɷɬɚɠɚ (ɹɪɭɫɚ) 
ɦɧɨɝɨɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɜɫɟɯ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɧɬɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ ɩɪɨɟɤɬɭ ɢ ɞɨɫɬɢɠɟɧɢɹ ɛɟɬɨɧɨɦ 
(ɪɚɫɬɜɨɪɨɦ) ɫɬɵɤɨɜ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɱɧɨɫɬɢ, ɭɤɚɡɚɧɧɨɣ ɜ ɉɉɊ. 
 Ɉɤɪɚɫɤɭ ɢ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɭɸ ɡɚɳɢɬɭ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɨɧɢ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɫɥɟɞɭɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨ ɢɯ ɩɨɞɴɟɦɚ ɧɚ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ. ɉɨɫɥɟ 
ɩɨɞɴɟɦɚ ɩɪɨɢɡɜɨɞɢɬɶ ɨɤɪɚɫɤɭ ɢɥɢ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɭɸ ɡɚɳɢɬɭ ɫɥɟɞɭɟɬ ɬɨɥɶɤɨ  
ɜ ɦɟɫɬɚɯ ɫɬɵɤɨɜ ɢ ɫɨɟɞɢɧɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɣ. 
 Ɋɚɫɩɚɤɨɜɤɚ ɢ ɪɚɫɤɨɧɫɟɪɜɚɰɢɹ ɩɨɞɥɟɠɚɳɟɝɨ ɦɨɧɬɚɠɭ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɡɨɧɟ, ɨɬɜɟɞɟɧɧɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɉɊ, ɢ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɟɥɥɚɠɚɯ ɢɥɢ ɩɪɨɤɥɚɞɤɚɯ ɜɵɫɨɬɨɣ ɧɟ ɦɟɧɟɟ 
100 ɦɦ. 
ɉɪɢ ɪɚɫɤɨɧɫɟɪɜɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɫɨ 
ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
 ɉɪɢ ɦɨɧɬɚɠɟ ɤɚɪɤɚɫɧɵɯ ɡɞɚɧɢɣ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨɫɥɟɞɭɸɳɢɣ ɹɪɭɫ 
ɤɚɪɤɚɫɚ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ 
ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɹɪɭɫɟ. 
 Ɇɨɧɬɚɠ ɥɟɫɬɧɢɱɧɵɯ ɦɚɪɲɟɣ ɢ ɩɥɨɳɚɞɨɤ ɡɞɚɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ), ɚ ɬɚɤɠɟ 
ɝɪɭɡɨɩɚɫɫɚɠɢɪɫɤɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɨɞɴɟɦɧɢɤɨɜ (ɥɢɮɬɨɜ) ɞɨɥɠɟɧ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɦɨɧɬɚɠɨɦ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ. ɇɚ 
ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɥɟɫɬɧɢɱɧɵɯ ɦɚɪɲɚɯ ɫɥɟɞɭɟɬ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɨɝɪɚɠɞɟɧɢɹ. 
 
 5.8 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ 
 
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ (ɲɬɭɤɚɬɭɪɧɵɯ, ɦɚɥɹɪɧɵɯ, 
ɨɛɥɢɰɨɜɨɱɧɵɯ, ɫɬɟɤɨɥɶɧɵɯ) ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɧɢɤɨɜ ɫɥɟɞɭɸɳɢɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ: 
 - ɩɨɜɵɲɟɧɧɚɹ ɡɚɩɵɥɟɧɧɨɫɬɶ ɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ; 
 - ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɜɛɥɢɡɢ ɩɟɪɟɩɚɞɚ ɩɨ ɜɵɫɨɬɟ 1,3 ɦ ɢ ɛɨɥɟɟ; 
 - ɨɫɬɪɵɟ ɤɪɨɦɤɢ, ɡɚɭɫɟɧɰɵ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ 
ɨɬɞɟɥɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ; 
 - ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ. 
 ɉɪɢ ɧɚɥɢɱɢɢ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɭɤɚɡɚɧɧɵɯ ɜ ɩ. 10.1.1, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ 
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ɧɚ ɨɫɧɨɜɟ ɜɵɩɨɥɧɟɧɢɹ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ (ɉɈɋ, ɉɉɊ ɢ ɞɪ.) ɫɥɟɞɭɸɳɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ: 
 - ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɞɦɚɳɢɜɚɧɢɹ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ;  
 - ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɨɫɬɚɜɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɜɪɟɞɧɵɟ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɟ 
ɜɟɳɟɫɬɜɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ 
ɧɚɫɬɨɹɳɢɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
 Ɉɬɞɟɥɨɱɧɵɟ ɫɨɫɬɚɜɵ ɢ ɦɚɫɬɢɤɢ ɫɥɟɞɭɟɬ ɝɨɬɨɜɢɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ. ɉɪɢ ɢɯ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɩɨɦɟɳɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ 
ɜɟɧɬɢɥɹɰɢɟɣ, ɧɟ ɞɨɩɭɫɤɚɸɳɟɣ ɩɪɟɜɵɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ. ɉɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɛɟɡɜɪɟɞɧɵɦɢ ɦɨɸɳɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɬɟɩɥɨɣ ɜɨɞɨɣ. 
 

 6 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

 6.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ 
 
 ɍɱɚɫɬɨɤ ɡɚɫɬɪɨɣɤɢ ɪɚɫɩɨɥɨɠɟɧ ɩɨ ɭɥ. Ⱥɜɢɚɬɨɪɨɜ ɜ ɝ. Ⱥɛɚɤɚɧɟ, 
Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ.  
 Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ - 2652 ɦ2, ɩɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ - 2652 ɦ2, ɩɥɨɳɚɞɶ 
ɭɱɚɫɬɤɚ – 30450 ɦ2. 
 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɡɞɚɧɢɹ ɫɦ. ɜ ɪɚɡɞɟɥɟ 1. 
 
 6.2 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
 Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɥɟɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɛɚɫɫɟɣɧɚ ȿɧɢɫɟɹ, 
ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɋɚɹɧɨ-Ⱥɥɬɚɣɫɤɨɝɨ ɧɚɝɨɪɶɹ ɢ ɏɚɤɚɫɫɤɨ-Ɇɢɧɭɫɢɧɫɤɨɣ 
ɤɨɬɥɨɜɢɧɵ. Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ: ɥɟɬɨ – ɠɚɪɤɨɟ ɫɭɯɨɟ, ɡɢɦɚ – 
ɯɨɥɨɞɧɚɹ ɦɚɥɨɫɧɟɠɧɚɹ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɡɚ ɝɨɞ 327 ɦɦ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ – 6,5 ɦ/ɫ. 
 Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ [1] ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɪɢɪɨɞɧɨ-
ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ: 
 - ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɥɸɫ 0,3°ɋ; 
 - ɚɛɫɨɥɸɬɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɥɸɫ 39°ɋ; 
 - ɚɛɫɨɥɸɬɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɢɧɭɫ 47°ɋ; 
 - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ: ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ ɦɢɧɭɫ 
25,5°ɋ; ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ ɩɥɸɫ 19,5°ɋ 
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 - ɫɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ 79%; 
 - ɫɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɬɟɩɥɨɝɨ 
ɦɟɫɹɰɚ 67%; 
 - ɩɪɟɨɛɥɚɞɚɸɳɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜɟɬɪɨɜ ɞɟɤɚɛɪɶ-ɮɟɜɪɚɥɶ ɘɁ; 
 - ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ IB; 
 - ɫɨɝɥɚɫɧɨ [3], ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɪɚɜɧɨ 1,0 ɤɉɚ – II  ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ; 
 - ɧɨɪɦɚɬɢɜɧɨɟ ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ – 0,38 ɤɉɚ, III  – ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ; 
 - ɫɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɩɨ [2] – 7 ɛɚɥɥɨɜ. 
 

 6.3 Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
 
 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɫɤɟɣɬ-ɩɚɪɤɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɛɪɨɫɨɦ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 
 Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɹɜɥɹɸɬɫɹ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɤɨɬɨɪɵɯ ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɵɛɪɨɫɵ: 
 - ɜɵɯɥɨɩɧɵɟ ɝɚɡɵ; 
 - ɜɵɛɪɨɫɵ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ; 
 - ɜɵɛɪɨɫɵ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ. 
 

 6.3.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɪɚɛɨɬɵ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ  
 
 ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ «ɫɤɟɣɬ-ɩɚɪɤɚ CAPSULE ɜ ɝ. Ⱥɛɚɤɚɧɟ» ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɚɜɬɨɦɨɛɢɥɢ ɧɚ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ. 
 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜɵɩɨɥɧɹɟɦ ɞɥɹ ɩɹɬɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ: ɋɈ, ɋɇ, 
NO2, C, SO2. 
 ȼɵɛɪɨɫɵ i-ɝɨ ɜɟɳɟɫɬɜɚ ɨɞɧɢɦ ɚɜɬɨɦɨɛɢɥɟɦ k-ɣ ɝɪɭɩɩɵ ɜ ɞɟɧɶ ɩɪɢ 
ɜɵɟɡɞɟ ɫ ɬɟɪɪɢɬɨɪɢɢ ɢɥɢ ɩɨɦɟɳɟɧɢɹ ɫɬɨɹɧɤɢ M1ik ɢ ɜɨɡɜɪɚɬɟ M2ik 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 2.1, 2.2 [4] 
ଵ௜௞ܯ  = ݉˒˓௜௞ݐ˒˓ + ݉௅௜௞ܮଵ + ݉௫௫௜௞ݐ௫௫ଵ  , ɝ                                                      (6.1) 
ଶ௜௞ܯ  = ݉௅௜௞ܮଶ + ݉௫௫௜௞ݐ௫௫ଶ , ɝ                                                                  (6.2) 
 
 ɝɞɟ ݉˒˓௜௞ – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ 
ɚɜɬɨɦɨɛɢɥɹ ɤ-ɣ ɝɪɭɩɩɵ, ɝ/ɦɢɧ (ɬɚɛɥ. 2.10 [4]);  
 ݉௅௜௞ - ɩɪɨɛɟɝɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ, ɚɜɬɨɦɨɛɢɥɟɦ ɤ-ɣ ɝɪɭɩɩɵ ɩɪɢ 
ɞɜɢɠɟɧɢɢ ɫɨ ɫɤɨɪɨɫɬɶɸ 10 - 20 ɤɦ/ɱɚɫ, ɝ/ɤɦ (ɬɚɛɥ. 2.11 [4]); 
 ݉௫௫௜௞ - ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ 
ɤ-ɣ ɝɪɭɩɩɵ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ, ɝ/ɦɢɧ (ɬɚɛɥ. 2.12 [4]); 
 ;ɜɪɟɦɹ ɩɪɨɝɪɟɜɚ ɞɜɢɝɚɬɟɥɹ, ɦɢɧ (ɬɚɛɥ. 2.20 [4]) - ˓˒ݐ 
,ଵܮ   :ଶ -  ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫɬɨɹɧɤɢ, ɤɦܮ
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,௫௫ଵݐ   ௫௫ଶ - ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɪɢ ɜɵɟɡɞɟ ɫݐ
ɬɟɪɪɢɬɨɪɢɢ ɫɬɨɹɧɤɢ ɢ ɜɨɡɜɪɚɬɟ ɧɚ ɧɟё (ɦɢɧ).   
 ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.7 [4]: 
 
௝௜ܯ  = ∑ ଵ௜௞ܯ஻ሺߙ + ଶ௜௞ሻܯ × ௞ܰ × ௣ܦ × ͳͲ−଺௞௞=ଵ  , ɬ/ɝɨɞ                       (6.3) 

 ɝɞɟ ߙ஻ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɭɫɤɚ (ɜɵɟɡɞɚ); 
 NK - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɤ-ɣ ɝɪɭɩɩɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢɥɢ ɜ 
ɩɨɦɟɳɟɧɢɢ ɫɬɨɹɧɤɢ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ; 
 Dp - ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ (ɯɨɥɨɞɧɨɦ, ɬɟɩɥɨɦ, 
ɩɟɪɟɯɨɞɧɨɦ); 
 
 Ⱦɥɹ ɛɭɥɶɞɨɡɟɪɚ: 
 ɋɈ 
ଵ௜௞ܯ  = Ͳ,͵ͷ ∙ Ͷ + ͳ,ͺ ∙ Ͳ,Ͳͷ + Ͳ,ʹʹ ∙ ͷ = ʹ,ͷͻ ˆ 
ଶ௜௞ܯ  = ͳ,ͺ ∙ Ͳ,Ͳͷ + Ͳ,ʹʹ ∙ ͷ = ͳ,ͳͻ ˆ 
௝௜ܯ  = ͳ ∙ ሺʹ,ͷͻ + ͳ,ͳͻሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͳͷ ˕/ˆˑˇ 
 ɋɇ 
ଵ௜௞ܯ  = Ͳ,ͳͶ ∙ Ͷ + Ͳ,Ͷ ∙ Ͳ,Ͳͷ + Ͳ,ͳͳ ∙ ͷ = ͳ,ͳ͵ ˆ 
ଶ௜௞ܯ  = Ͳ,Ͷ ∙ Ͳ,Ͳͷ + Ͳ,ͳͳ ∙ ͷ = Ͳ,ͷ͹ ˆ 
௝௜ܯ  = ͳ ∙ ሺͳ,ͳ͵ + Ͳ,ͷ͹ሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲ͸ͺ ˕/ˆˑˇ 
 NO2 
ଵ௜௞ܯ  = Ͳ,ͳ͵ ∙ Ͷ + ͳ,ͻ ∙ Ͳ,ͷ + Ͳ,ͳʹ ∙ ͷ = ͳ,ʹ ˆ 
ଶ௜௞ܯ  = ͳ,ͻ ∙ Ͳ,Ͳͷ + Ͳ,ͳʹ ∙ ͷ = Ͳ,͹ ˆ 
௝௜ܯ  = ͳ ∙ ሺͳ,ʹ + Ͳ,͹ሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲ͹͸ ˕/ˆˑˇ 
 C 
ଵ௜௞ܯ  = Ͳ,ͲͲͷ ∙ Ͷ + Ͳ,ͳ ∙ Ͳ,Ͳͷ + Ͳ,ͲͲͷ ∙ ͷ = Ͳ,Ͳͷ ˆ 
ଶ௜௞ܯ  = Ͳ,ͳ ∙ Ͳ,Ͳͷ + Ͳ,ͲͲͷ ∙ ͷ = Ͳ,Ͳ͵ ˆ 
௝௜ܯ  = ͳ ∙ ሺͲ,Ͳͷ + Ͳ,Ͳ͵ሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲͲ͵ʹ˕/ˆˑˇ 
 SO2 
ଵ௜௞ܯ  = Ͳ,ͲͶͺ ∙ Ͷ + Ͳ,ʹͷ ∙ Ͳ,Ͳͷ + Ͳ,ͲͶͺ ∙ ͷ = Ͳ,ͶͶ ˆ 
ଶ௜௞ܯ  = Ͳ,ʹͷ ∙ Ͳ,Ͳͷ + Ͳ,ͲͶͺ ∙ ͷ = Ͳ,ʹͷ ˆ 
௝௜ܯ  = ͳ ∙ ሺͲ,ͶͶ + Ͳ,ʹͷሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲʹ͹͸˕/ˆˑˇ 
 Ⱦɥɹ ɷɤɫɤɚɜɚɬɨɪɚ:  
 ɋɈ 
ଵ௜௞ܯ  = Ͳ,͵ͷ ∙ Ͷ + ͳ,ͺ ∙ Ͳ,Ͳͷ + Ͳ,ʹʹ ∙ ͷ = ʹ,ͷͻ ˆ 
ଶ௜௞ܯ  = ͳ,ͺ ∙ Ͳ,Ͳͷ + Ͳ,ʹʹ ∙ ͷ = ͳ,ͳͻ ˆ 
௝௜ܯ  = ͳ ∙ ሺʹ,ͷͻ + ͳ,ͳͻሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͳͷ ˕/ˆˑˇ 
 ɋɇ 
ଵ௜௞ܯ  = Ͳ,ͳͶ ∙ Ͷ + Ͳ,Ͷ ∙ Ͳ,Ͳͷ + Ͳ,ͳͳ ∙ ͷ = ͳ,ͳ͵ ˆ 
ଶ௜௞ܯ  = Ͳ,Ͷ ∙ Ͳ,Ͳͷ + Ͳ,ͳͳ ∙ ͷ = Ͳ,ͷ͹ ˆ 
௝௜ܯ  = ͳ ∙ ሺͳ,ͳ͵ + Ͳ,ͷ͹ሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲ͸ͺ ˕/ˆˑˇ 
 NO2 
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ଵ௜௞ܯ  = Ͳ,ͳ͵ ∙ Ͷ + ͳ,ͻ ∙ Ͳ,ͷ + Ͳ,ͳʹ ∙ ͷ = ͳ,ʹ ˆ 
ଶ௜௞ܯ  = ͳ,ͻ ∙ Ͳ,Ͳͷ + Ͳ,ͳʹ ∙ ͷ = Ͳ,͹ ˆ 
௝௜ܯ  = ͳ ∙ ሺͳ,ʹ + Ͳ,͹ሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲ͹͸ ˕/ˆˑˇ 
 C 
ଵ௜௞ܯ  = Ͳ,ͲͲͷ ∙ Ͷ + Ͳ,ͳ ∙ Ͳ,Ͳͷ + Ͳ,ͲͲͷ ∙ ͷ = Ͳ,Ͳͷ ˆ 
ଶ௜௞ܯ  = Ͳ,ͳ ∙ Ͳ,Ͳͷ + Ͳ,ͲͲͷ ∙ ͷ = Ͳ,Ͳ͵ ˆ 
௝௜ܯ  = ͳ ∙ ሺͲ,Ͳͷ + Ͳ,Ͳ͵ሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲͲ͵ʹ˕/ˆˑˇ 
 SO2 
ଵ௜௞ܯ  = Ͳ,ͲͶͺ ∙ Ͷ + Ͳ,ʹͷ ∙ Ͳ,Ͳͷ + Ͳ,ͲͶͺ ∙ ͷ = Ͳ,ͶͶ ˆ 
ଶ௜௞ܯ  = Ͳ,ʹͷ ∙ Ͳ,Ͳͷ + Ͳ,ͲͶͺ ∙ ͷ = Ͳ,ʹͷ ˆ 
௝௜ܯ  = ͳ ∙ ሺͲ,ͶͶ + Ͳ,ʹͷሻ ∙ ʹ ∙ ʹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲʹ͹͸˕/ˆˑˇ 
 Ⱦɥɹ ɤɚɬɤɚ: 
 ɋɈ 
ଵ௜௞ܯ  = Ͳ,͵ͷ ∙ Ͷ + ͳ,ͺ ∙ Ͳ,Ͳͷ + Ͳ,ʹʹ ∙ ͷ = ʹ,ͷͻ ˆ 
ଶ௜௞ܯ  = ͳ,ͺ ∙ Ͳ,Ͳͷ + Ͳ,ʹʹ ∙ ͷ = ͳ,ͳͻ ˆ 
௝௜ܯ  = ͳ ∙ ሺʹ,ͷͻ + ͳ,ͳͻሻ ∙ ʹ ∙ Ͳ,ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲ͵ͺ ˕/ˆˑˇ 
 ɋɇ 
ଵ௜௞ܯ  = Ͳ,ͳͶ ∙ Ͷ + Ͳ,Ͷ ∙ Ͳ,Ͳͷ + Ͳ,ͳͳ ∙ ͷ = ͳ,ͳ͵ ˆ 
ଶ௜௞ܯ  = Ͳ,Ͷ ∙ Ͳ,Ͳͷ + Ͳ,ͳͳ ∙ ͷ = Ͳ,ͷ͹ ˆ 
௝௜ܯ  = ͳ ∙ ሺͳ,ͳ͵ + Ͳ,ͷ͹ሻ ∙ ʹ ∙ Ͳ,ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲͳ͹˕/ˆˑˇ 
 NO2 
ଵ௜௞ܯ  = Ͳ,ͳ͵ ∙ Ͷ + ͳ,ͻ ∙ Ͳ,Ͳͷ + Ͳ,ͳʹ ∙ ͷ = ͳ,ʹ ˆ 
ଶ௜௞ܯ  = ͳ,ͻ ∙ Ͳ,Ͳͷ + Ͳ,ͳʹ ∙ ͷ = Ͳ,͹ ˆ 
௝௜ܯ  = ͳ ∙ ሺͳ,ʹ + Ͳ,͹ሻ ∙ ʹ ∙ Ͳ,ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲͳͻ ˕/ˆˑˇ 
 C 
ଵ௜௞ܯ  = Ͳ,ͲͲͷ ∙ Ͷ + Ͳ,ͳ ∙ Ͳ,Ͳͷ + Ͳ,ͲͲͷ ∙ ͷ = Ͳ,Ͳͷ ˆ 
ଶ௜௞ܯ  = Ͳ,ͳ ∙ Ͳ,Ͳͷ + Ͳ,ͲͲͷ ∙ ͷ = Ͳ,Ͳ͵ ˆ 
௝௜ܯ  = ͳ ∙ ሺͲ,Ͳͷ + Ͳ,Ͳ͵ሻ ∙ ʹ ∙ Ͳ,ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲͲͲͺ˕/ˆˑˇ 
 SO2 
ଵ௜௞ܯ  = Ͳ,ͲͶͺ ∙ Ͷ + Ͳ,ʹͷ ∙ Ͳ,Ͳͷ + Ͳ,ͲͶͺ ∙ ͷ = Ͳ,ͶͶ ˆ 
ଶ௜௞ܯ  = Ͳ,ʹͷ ∙ Ͳ,Ͳͷ + Ͳ,ͲͶͺ ∙ ͷ = Ͳ,ʹͷ ˆ 
௝௜ܯ  = ͳ ∙ ሺͲ,ͶͶ + Ͳ,ʹͷሻ ∙ ʹ ∙ Ͳ,ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲͲ͸ͻ˕/ˆˑˇ 
 Ⱦɥɹ ɄȺɆɚɡ 
 ɋɈ 
ଵ௜௞ܯ  = ͳ,͸ͷ ∙ Ͷ + ͸ ∙ Ͳ,͸ + ͳ,Ͳ͵ ∙ ͷ = ͳͷ,͵ͷ ˆ 
ଶ௜௞ܯ  = ͸ ∙ Ͳ,͸ + ͳ,Ͳ͵ ∙ ͷ = ͺ,͹ͷ ˆ 
௝௜ܯ  = ͳ ∙ ሺͳͷ,͵ͷ + ͺ,͹ͷሻ ∙ ͳ ∙ ʹ͵Ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͷ͸ ˕/ˆˑˇ 
 ɋɇ 
ଵ௜௞ܯ  = Ͳ,ͺ ∙ Ͷ + Ͳ,ͺ ∙ Ͳ,͸ + Ͳ,ͷ͹ ∙ ͷ = ͸,ͷ͵ ˆ 
ଶ௜௞ܯ  = Ͳ,ͺ ∙ Ͳ,͸ + Ͳ,ͷ͹ ∙ ͷ = ͵,͵͵ ˆ 
௝௜ܯ  = ͳ ∙ ሺ͸,ͷ͹ + ͵,͵͵ሻ ∙ ͳ ∙ ʹ͵Ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲʹ͵ ˕/ˆˑˇ 
 NO2 
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ଵ௜௞ܯ  = Ͳ,͸ʹ ∙ Ͷ + ͵,ͻ ∙ Ͳ,͸ + Ͳ,ͷ͸ ∙ ͷ = ͹,͸ʹ ˆ 
ଶ௜௞ܯ  = ͵,ͻ ∙ Ͳ,͸ + Ͳ,ͷ͸ ∙ ͷ = ͷ,ͳͶ ˆ 
௝௜ܯ  = ͳ ∙ ሺ͹,͸ʹ + ͷ,ͳͶሻ ∙ ͳ ∙ ʹ͵Ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲ͵ ˕/ˆˑˇ 
 C 
ଵ௜௞ܯ  = Ͳ,Ͳʹ͵ ∙ Ͷ + Ͳ,͵ ∙ Ͳ,͸ + Ͳ,Ͳʹ͵ ∙ ͷ = Ͳ,͵ͺ͹ ˆ 
ଶ௜௞ܯ  = Ͳ,͵ ∙ Ͳ,͸ + Ͳ,Ͳʹʹ ∙ ͷ = Ͳ,ʹͻͷ ˆ 
௝௜ܯ  = ͳ ∙ ሺͲ,͵ͺ͹ + Ͳ,ʹͻͷሻ ∙ ͳ ∙ ʹ͵Ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͳ͸ ˕/ˆˑˇ 
 SO2 
ଵ௜௞ܯ  = Ͳ,ͳͳʹ ∙ Ͷ + Ͳ,͸ͻ ∙ Ͳ,͸ + Ͳ,ͳͳʹ ∙ ͷ = ͳ,Ͷʹʹ ˆ 
ଶ௜௞ܯ  = Ͳ,͸ͻ ∙ Ͳ,͸ + Ͳ,ͳͳʹ ∙ ͷ = Ͳ,ͻ͹Ͷ ˆ 
௝௜ܯ  = ͳ ∙ ሺͳ,Ͷʹʹ + Ͳ,ͻ͹Ͷሻ ∙ ͳ ∙ ʹ͵Ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͷ͸ ˕/ˆˑˇ 
 Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ 
ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɨ ɮɨɪɦɭɥɟ 2.10 [4]: 
 

௜ܩ  = ∑ ሺ௠˒˓𝑖𝑘௧˒˓+௠𝐿𝑖𝑘௅భ+௠𝑥𝑥𝑖𝑘௧𝑥𝑥భሻ×ே𝑘𝑖𝑘𝑘=భ ଷ଺଴଴  , ɝ/ɫ                                            (6.4) 
 ɝɞɟ ௞ܰ௜  - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɤ-ɣ ɝɪɭɩɩɵ, ɜɵɟɡɠɚɸɳɢɯ ɫɨ ɫɬɨɹɧɤɢ 
ɡɚ 1 ɱɚɫ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɜɵɟɡɞɚ 
ɚɜɬɨɦɨɛɢɥɟɣ.  
 
 Ⱦɥɹ ɛɭɥɶɞɨɡɟɪɚ: 
 ɋɈ 

௜ܩ  = ሺ଴,ଷହ∙ସ+ଵ,଼∙଴,଴ହ+଴,ଶଶ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͳͶˆ/˔ 

 ɋɇ 

௜ܩ  = ሺ଴,ଵସ∙ସ+଴,ସ∙଴,଴ହ+଴,ଵଵ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲ͸͵ˆ/˔ 

 NO2 

௜ܩ  = ሺ଴,ଵଷ∙ସ+ଵ,ଽ∙଴,଴ହ+଴,ଵଶ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲ͸͹ˆ/˔ 

 C 

௜ܩ  = ሺ଴,଴଴ହ∙ସ+଴,ଵ∙଴,଴ହ+଴,଴଴ହ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲͲͲ͵ˆ/˔ 

 SO2 

௜ܩ  = ሺ଴,଴ସ଼∙ସ+଴,ଶହ∙଴,଴ହ+଴,଴ସ଼∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲͲʹͺˆ/˔ 

 Ⱦɥɹ ɷɤɫɤɚɜɚɬɨɪɚ: 
 ɋɈ 

௜ܩ  = ሺ଴,ଷହ∙ସ+ଵ,଼∙଴,଴ହ+଴,ଶଶ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͳͶˆ/˔ 

 ɋɇ 

௜ܩ  = ሺ଴,ଵସ∙ସ+଴,ସ∙଴,଴ହ+଴,ଵଵ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲ͸͵ˆ/˔ 

  
 NO2 

௜ܩ  = ሺ଴,ଵଷ∙ସ+ଵ,ଽ∙଴,଴ହ+଴,ଵଶ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲ͸͹ˆ/˔ 

 C 
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௜ܩ  = ሺ଴,଴଴ହ∙ସ+଴,ଵ∙଴,଴ହ+଴,଴଴ହ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲͲͲ͵ˆ/˔ 

 SO2 

௜ܩ  = ሺ଴,଴ସ଼∙ସ+଴,ଶହ∙଴,଴ହ+଴,଴ସ଼∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲͲʹͺˆ/˔ 

 Ⱦɥɹ ɤɚɬɤɚ: 
 ɋɈ 

௜ܩ  = ሺ଴,ଷହ∙ସ+ଵ,଼∙଴,଴ହ+଴,ଶଶ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͳͶˆ/˔ 

 ɋɇ 

௜ܩ  = ሺ଴,ଵସ∙ସ+଴,ସ∙଴,଴ହ+଴,ଵଵ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲ͸͵ˆ/˔ 

 NO2 

௜ܩ  = ሺ଴,ଵଷ∙ସ+ଵ,ଽ∙଴,଴ହ+଴,ଵଶ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲ͸͹ˆ/˔ 

 C 

௜ܩ  = ሺ଴,଴଴ହ∙ସ+଴,ଵ∙଴,଴ହ+଴,଴଴ହ∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲͲͲ͵ˆ/˔ 

 SO2 

௜ܩ  = ሺ଴,଴ସ଼∙ସ+଴,ଶହ∙଴,଴ହ+଴,଴ସ଼∙ହሻ∙ଶଷ଺଴଴ = Ͳ,ͲͲͲͲʹͺˆ/˔ 

 Ⱦɥɹ ɄȺɆɚɡ: 
 ɋɈ 

௜ܩ  = ሺଵ,଺ହ∙ସ+଺∙଴,଺+ଵ,଴ଷ∙ହሻ∙ଵଷ଺଴଴ = Ͳ,ͲͲͶ͵ˆ/˔ 

 ɋɇ 

௜ܩ  = ሺ଴,଼∙ସ+଴,଼∙଴,଺+଴,ହ଻∙ହሻ∙ଵଷ଺଴଴ = Ͳ,ͲͲͳͺˆ/˔ 

 NO2 

௜ܩ  = ሺ଴,଺ଶ∙ସ+ଷ,ଽ∙଴,଺+଴,ହ଺∙ହሻ∙ଵଷ଺଴଴ = Ͳ,ͲͲʹͳˆ/˔ 

 C 

௜ܩ  = ሺ଴,଴ଶଷ∙ସ+଴,ଷ∙଴,଺+଴଴ଶଷ∙ହሻ∙ଵଷ଺଴଴ = Ͳ,ͲͲͲͳˆ/˔ 

 SO2 

௜ܩ  = ሺ଴,ଵଵଶ∙ସ+଴,଺ଽ∙଴,଺+଴,ଵଵଶ∙ହሻ∙ଵଷ଺଴଴ Ͳ,ͲͲͲͶˆ/˔ 

  
 ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɨɬ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ 
ɜɟɳɟɫɬɜɨ 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ (Ɇ), ɬ/ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ (G), ɝ/ɫ 

1 2 3 
Ȼɭɥɶɞɨɡɟɪ 

ɋɈ 
ɋɇ 

NO2 
C 

SO2 

 
0,000015 
0,0000068 
0,0000076 
0,00000032 
0,00000276 

 
0,0014 
0,00063 
0,00067 
0,000003 
0,000028 
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ɗɤɫɤɚɜɚɬɨɪ 
ɋɈ 
ɋɇ 

NO2 
C 

SO2 

 
0,000015 
0,0000068 
0,0000076 
0,00000032 
0,00000276 

 
0,0014 
0,00063 
0,00067 
0,000003 
0,000028 

Ʉɚɬɨɤ 
ɋɈ 
ɋɇ 

NO2 
C 

SO2 

 
0,0000038 
0,0000017 
0,0000019 
0,00000008 
0,00000069 

 
0,0014 
0,00063 
0,00067 
0,000003 
0,000028 

ɄȺɆɚɡ 
ɋɈ 
ɋɇ 

NO2 
C 

SO2 

 
0,0056 
0,0023 
0,003 

0,00016 
0,00056 

 
0,00024 
0,0009 
0,0012 

0,000055 
0,00027 

  

 6.3.2 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɧɚɧɟɫɟɧɢɹ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ 
 
 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɅɄɆ ɜɵɩɨɥɧɹɟɦ ɫɨɝɥɚɫɧɨ ɩ. 
3.4 [4]. 
 Ɉɤɪɚɫɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɦɚɥɶɸ Ɇɋ-17. Ɋɚɫɯɨɞ ɤɪɚɫɤɢ ɫɨɫɬɚɜɥɹɟɬ 1121,5 
ɤɝ. Ɍɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɬɜɨɪɢɬɟɥɶ Ɋɋ-2 (55,5 ɤɝ) ɢ ɝɪɭɧɬɨɜɤɚ ȽɎ-021 (600 
ɤɝ). 
 
 
Ɍɚɛɥɢɰɚ 6.2 – Ⱦɨɥɹ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (%) ɩɪɢ ɨɤɪɚɫɤɟ 

ɋɩɨɫɨɛ ɨɤɪɚɫɤɢ ȼɵɞɟɥɟɧɢɟ ɜɪɟɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɞɨɥɹ ɤɪɚɫɤɢ (%), 

ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ 
ɚɷɪɨɡɨɥɹ (δɤ) ɩɪɢ 

ɨɤɪɚɫɤɟ 

ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ 
(%), 

ɜɵɞɟɥɹɸɳɟɝɨɫɹ 
ɩɪɢ ɨɤɪɚɫɤɟ (δɪ

ˊ) 

ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ 
(%), 

ɜɵɞɟɥɹɸɳɟɝɨɫɹ 
ɩɪɢ ɫɭɲɤɟ (δɤ

ˊˊ) 
Ȼɟɡɜɨɡɞɭɲɧɨɟ 
ɪɚɫɩɵɥɟɧɢɟ 

25 23 77 

 
Ɍɚɛɥɢɰɚ 6.3 – ɋɨɫɬɚɜ ɤɚɠɞɨɝɨ ɜɢɞɚ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

Ʌɚɤɨɤɪɚɫɨɱɧɵɣ 
ɦɚɬɟɪɢɚɥ 

f1, % f2, % Ʉɨɦɩɨɧɟɧɬɵ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɪɚɫɬɜɨɪɢɬɟɥɟɣ (ɢɯ ɤɨɞ) 

ɗɦɚɥɶ Ɇɋ-17 57 43 Ʉɫɢɥɨɥ 100 
Ƚɪɭɧɬɨɜɤɚ ȽɎ-021 55 43 Ʉɫɢɥɨɥ 100 
Ɋɚɫɬɜɨɪɢɬɟɥɶ Ɋɋ-2 100 - Ʉɫɢɥɨɥ 30 

ɍɚɣɬ-ɫɩɢɪɢɬ 70 
 
 Ɉɩɪɟɞɟɥɹɟɦ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ ɩɨ ɮɨɪɦɭɥɟ 3.4.1 [4] 
 
௞ܯ  = ݉ ∙ ଵ݂ ∙ ௞ߜ ∙ ͳͲ−଻ ,                                                                             (6.5) 
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 ɝɞɟ m - ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɣ ɤɪɚɫɤɢ ɡɚ ɝɨɞ, ɤɝ; 
 ௞ - ɞɨɥɹ ɤɪɚɫɤɢ, ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ ɚɷɪɨɡɨɥɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯߜ 
ɨɤɪɚɫɤɢ, % (ɬɚɛɥ. 3.4.1[4]); 
 ݂ - ɤɨɥɢɱɟɫɬɜɨ ɫɭɯɨɣ ɱɚɫɬɢ ɤɪɚɫɤɢ, ɜ % (ɬɚɛɥ. 3.4.2 [4]). 
 
௞ܯ  = ሺͺ͵Ͳ ∙ Ͳ,ʹͷ ∙ Ͳ,ͷ͹ + ͵Ͷ,ͷ ∙ Ͳ,ʹͷ ∙ ͳ,Ͳ + ͶͷͲ ∙ Ͳ,ʹͷ ∙ Ͳ,ͷͷሻ ∙ ͳͲ−଻ =Ͳ,ͲͲͲͲʹ ɬ/ɝɨɞ 
  
 ɉɨɫɤɨɥɶɤɭ ɜ ɢɫɩɨɥɶɡɭɟɦɨɣ ɤɪɚɫɤɟ ɢ ɪɚɫɬɜɨɪɢɬɟɥɟ ɢɡ ɜɪɟɞɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɬɨɥɶɤɨ ɤɫɢɥɨɥ, ɪɚɫɫɱɢɬɚɟɦ ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɥɟɬɭɱɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɤɫɢɥɨɥɚ ɩɨ ɮɨɪɦɭɥɟ 3.4.2 [4]: 
 
௣௜ܯ  = ሺ݉ଵ ∙ ௣݂௜௣ + ݉ ∙ ଶ݂ ∙ ௣݂௜௞ ∙ ͳͲ−ଶሻ ∙ ͳͲ−ହ                                                      (6.6) 
 
 ɝɞɟ ݉ଵ -  ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɡɚ ɝɨɞ, ɤɝ; 
 ଶ݂ - ɤɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɤɪɚɫɤɢ ɜ % (ɬɚɛɥ. 3.4.2 [4]);    
 ௣݂௜௣ - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɜ % 
(ɬɚɛɥ. 3.4.2 [4]); 
 ௣݂௜௞ - ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ 
ɤɪɚɫɤɢ (ɝɪɭɧɬɨɜɤɢ, ɲɩɚɬɥɟɜɤɢ), ɜ % (ɬɚɛɥ. 3.4.2 [4]). 
 Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨ ɮɨɪɦɭɥɟ: 
 

௢௞௜ܩ  = ௣′∙ଵ଴6௡∙௧∙ଷ଺଴଴ ,                                                                                    (6.7) 

 
 ɝɞɟ ݐ - ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɱɚɫɨɜ ɜ ɞɟɧɶ ɜ ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɵɣ ɦɟɫɹɰ, ɱɚɫ; 
 ݊ - ɱɢɫɥɨ ɞɧɟɣ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɜ ɷɬɨɦ ɦɟɫɹɰɟ; 
 .ɜɚɥɨɜɵɣ ɜɵɛɪɨɫ ɤɨɦɩɨɧɟɧɬɨɜ - ′݌ 
 
Ɍɚɛɥɢɰɚ 6.4– ȼɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ 

ȼɵɞɟɥɹɸɳɟɟɫɹ 
ɡɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝɨɞ Ɇɚɤɫ. ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ 

Ʉɫɢɥɨɥ 0,0000830 0,0001 
ɍɚɣɬ-ɫɩɢɪɢɬ 0,000056 0,00007 

Ⱥɷɪɨɡɨɥɶ ɤɪɚɫɤɢ 0,000021 0,000057 
 

 6.3.3 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 
 
 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɩ 3.6 [4]. 
 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɜɨɞɢɦ ɩɨ ɭɞɟɥɶɧɵɦ 
ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɤ ɪɚɫɯɨɞɭ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɍɞɟɥɶɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɥɹ ɪɚɫɱɟɬɚ ɛɟɪɟɦ ɢɡ ɬɚɛɥ. 3.6.1-



 

ǓǲǷ. ǖǳǼǽ № дǹǵǾǷ. ПǹдǺǳǼь Даǽа 

ǖǳǼǽ 

   ДП 08.05.01 Пǒ 
ǕǹǶ.Ǿч

3.6.3 [4]. Ɇɚɫɫɚ ɷɥɟɤɬɪɨɞɨɜ ɍɈɇɂ 13/45 ɞɢɚɦɟɬɪɨɦ 2,4,6 ɦɦ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, 33ɬ, ɜ ɝɨɞ – 8250ɤɝ. 
 Ɋɚɫɱɟɬ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɜɫɟɯ ɜɢɞɚɯ 
ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
௜௖ܯ  = ݃௜௖ ∙ ܤ ∙ ͳͲ−଺, ˕/ˆˑˇ                                                                      (6.8) 
  
 ɝɞɟ ݃௜௖ – ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, 
ɝ/ɤɝ ɪɚɫɯɨɞɭɟɦɵɯ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
 .ɦɚɫɫɚ ɪɚɫɯɨɞɭɟɦɨɝɨ ɡɚ ɝɨɞ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɝ – ܤ 
 

௜௖ܩ  = ௚𝑖𝑐∙௕௧∙ଷ଺଴଴ , ɝ/ɫ                                                                                       (6.9) 
 
 ɝɞɟ b – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɯɨɞɭɟɦɵɯ ɜ 
ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ=22 ɤɝ; 
 t – «ɱɢɫɬɨɟ» ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɫɜɚɪɤɭ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ=5ɱ. 
 
 Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ ݃௜௖=0,92 
௜௖ܯ  = Ͳ,ͻʹ ∙ ͺʹͷͲ ∙ ͳͲ−଺ = Ͳ,ͲͲͺ ˕/ˆˑˇ 

௜௖ܩ  = ଴,ଽଶ∙ଶଶହ∙ଷ଺଴଴ = Ͳ,ͲͲͳͳ ˆ/˔ 

 ɀɟɥɟɡɚ ɨɤɫɢɞ ݃௜௖=10,69 
௜௖ܯ  = ͳͲ,͸ͻ ∙ ͺʹͷ ∙ ͳͲ−଺ = Ͳ,Ͳͺͺ ˕/ˆˑˇ 

௜௖ܩ  = ଵ଴,଺ଽ∙ଶ,ଶହ∙ଷ଺଴଴ = Ͳ,ͲͲͳ͵ ˆ/˔ 

 ɇɟɨɪɝɚɧɢɱɟɫɤɚɹ ɩɵɥɶ, ɫɨɞɟɪɠɚɳɚɹ SiO2 ݃௜௖=1,4 
௜௖ܯ  = ͳ,Ͷ ∙ ͺʹͷͲ ∙ ͳͲ−଺ = Ͳ,ͲͲͳʹ ˕/ˆˑˇ 

௜௖ܩ  = ଵ,ସ∙ଶଶହ∙ଷ଺଴଴ = Ͳ,ͲͲͳ͹ ˆ/˔ 

 Ɏɬɨɪɢɞɵ ݃௜௖=3,3 
௜௖ܯ  = ͵,͵ ∙ ͺʹͷͲ ∙ ͳͲ−଺ = Ͳ,Ͳʹ͹ ˕/ˆˑˇ 

௜௖ܩ  = ଷ,ଷ∙ଶଶହ∙ଷ଺଴଴ = Ͳ,ͲͲͶ ˆ/˔ 

 Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ ݃௜௖= 0,75 
௜௖ܯ  = Ͳ,͹ͷ ∙ ͺʹͷͲ ∙ ͳͲ−଺ = Ͳ,ͲͲ͸ ˕/ˆˑˇ 

௜௖ܩ  = ଴,଻ହ∙ଶଶହ∙ଷ଺଴଴ = Ͳ,ͲͲͲͻ ˆ/˔ 

 Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ ݃௜௖= 1,5 
௜௖ܯ  = ͳ,ͷ ∙ ͺʹͷͲ ∙ ͳͲ−଺ = Ͳ,Ͳͳʹ ˕/ˆˑˇ 

௜௖ܩ  = ଵ,ହ∙ଶଶହ∙ଷ଺଴଴ = Ͳ,ͲͲͳͺ ˆ/˔ 

 ɍɝɥɟɪɨɞ ݃௜௖= 13,3 
௜௖ܯ  = ͳ͵,͵ ∙ ͺʹͷͲ ∙ ͳͲ−଺ = Ͳ,ͳ ˕/ˆˑˇ 

௜௖ܩ  = ଵଷ,ଷ∙ଶଶହ∙ଷ଺଴଴ = Ͳ,Ͳͳ͸ ˆ/˔ 
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Ɍɚɛɥɢɰɚ 6.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɚɥɨɜɨɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɨɜɨɝɨ 
ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ  
Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ  ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ,  ܯ௜௖, ɬ/ɝɨɞ 

Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ 
ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ, ܩ௜௖, ɝ/ɫ 
ɦɚɪɝɚɧɟɰ ɢ ɟɝɨ 

ɫɨɟɞɢɧɟɧɢɹ 
0,008 0,0011 

ɨɤɫɢɞ ɠɟɥɟɡɚ 0,088 0,013 
ɩɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ, 

ɫɨɞɟɪɠɚɳɚɹ SiO2 
0,012 0,0017 

ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ 0,06 0,0009 
ɞɢɨɤɫɢɞ ɚɡɨɬɚ 0,012 0,0018 

ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ 0,1 0,016 
 

 6.4 Ɋɚɫɱɟɬ ɜ ɤɚɥɶɤɭɥɹɬɨɪɟ ɈɇȾ-86 
  
 Ɉɛɳɢɣ ɢɬɨɝ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɨɞɜɨɞɢɦ ɫ 
ɩɨɦɨɳɶɸ ɤɚɥɶɤɭɥɹɬɨɪɚ ɈɇȾ-86. 
 
Ɍɚɛɥɢɰɚ 6.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɤɚɥɶɤɭɥɹɬɨɪɟ ɈɇȾ-86 
ȼɵɛɪɚɫɵɜɚɟɦɨɟ 

ɜɟɳɟɫɬɜɨ 
Ɇi, ɬ/ɝɨɞ Gi, ɝ/ɫ ɋm, ɟɞ. ɉȾɄ ɉȾɄ, ɦɝ/ɦ3 

1 2 3 4 5 
Ɇɚɪɝɚɧɟɰ ɢ ɟɝɨ 

ɫɨɟɞɢɧɟɧɢɹ 
0,008 0,0011 0,0005 0,01 

Ɉɤɫɢɞ ɠɟɥɟɡɚ 0,088 0,013 0,0014 0,04 
ɉɵɥɶ 

ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ 
0,012 0,0017 0,0017 0,15 

Ɏɬɨɪɢɫɬɵɣ 
ɜɨɞɨɪɨɞ 

0,006 0,0009 0,0002 0,02 

Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ 0,012 0,0018 0,0001 0,085 
Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ 0,106 0,016 0,0001 5 

Ʉɫɢɥɨɥ 0,025 0,084 0,0018 0,2 
Ⱥɰɟɬɨɧ 0,023 0,078 0,0010 0,35 

Ȼɭɬɢɥɚɰɟɬɚɬ 0,022 0,078 0,0034 0,1 
Ɍɨɥɭɨɥ 0,027 0,084 0,0006 0,6 

ɍɝɥɟɜɨɞɨɪɨɞ 0,002 0,005 0,0001 1 
Ɉɤɫɢɞ ɚɡɨɬɚ 0,003 0,005 0,0003 0,4 

ɍɝɥɟɪɨɞ 0,002 0,000164 0,0000 0,15 
Ⱦɢɨɤɫɢɞ ɫɟɪɵ 0,0007 0,0008 0,0000 0,5 

 
 
 ȼɵɜɨɞ:  
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 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɜɵɞɟɥɹɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɪɚɛɨɬɵ 
ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɧɟ ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ. 
 
 6.5 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 
 
 ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɨɛɪɚɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɨɬɯɨɞɨɜ: 
ɨɬɯɨɞɵ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɨɬɯɨɞɵ ɰɟɦɟɧɬɚ, ɨɬɯɨɞɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, 
ɨɬɯɨɞɵ ɫɬɚɥɢ. 
 Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ ɢ ɤɨɞ ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɬɯɨɞɨɜ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɞɚɧɧɵɦ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɨɤɭɦɟɧɬɚ – ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɤɚɬɚɥɨɝɚ ɨɬɯɨɞɨɜ – ɢ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 37. Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ 
[6]. 
 
Ɍɚɛɥɢɰɚ 6.7 – Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɬɯɨɞɨɜ Ʉɨɞ Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

Ʉɨɥ-ɜɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɜ ɝɨɞ, 
ɬ/ɝɨɞ 

ɒɥɚɤ ɫɜɚɪɨɱɧɵɣ 31404800 01 99 4 IV 0,2 
Ɉɫɬɚɬɤɢ ɢ ɨɝɚɪɤɢ 

ɫɬɚɥɶɧɵɯ ɫɜɚɪɨɱɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ 

35121601 01 99 5 V 0,13 

Ɉɬɯɨɞɵ ɥɚɤɨɤɪɚɫɨɱɧɵɯ 
ɫɪɟɞɫɬɜ 

5500000 00 00 0 IV 0,6 

Ȼɨɣ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, 
ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ 
ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

31402701 01 99 5 V 4,1 

Ɉɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ 
ɫɬɚɥɶ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

35120112 01 99 5 V 0,49 

ɉɵɥɶ ɤɟɪɚɦɢɱɟɫɤɚɹ 3140070111004 IV 0,06 
Ɉɛɪɟɡɤɢ ɪɟɡɢɧɵ 5750010201005 V 0,11 

Ɇɭɫɨɪ ɫɬɪɨɢɬɟɥɶɧɵɣ 9120060101004 IV 0,4 
 
 ɉɨ ɞɚɧɧɵɦ ɜɵɲɟ ɩɪɢɜɟɞɟɧɧɨɣ ɬɚɛɥɢɰɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɟɹɬɟɥɶɧɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɧɟ ɫɜɹɡɚɧɚ ɫ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɶɸ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɢ ɧɚɫɟɥɟɧɢɹ. 
 Ɇɚɫɫɚ ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɝɚɪɤɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ʛʝʒ = эܲ௜ ∙ ʝʒܥ ∙ ͳͲ−ଶ,                                                                          (6.10) 
 
 ɝɞɟ эܲ௜ – 2,0 ɬ/ɝɨɞ – ɦɚɫɫɚ ɢɡɪɚɫɯɨɞɨɜɚɧɧɵɯ ɷɥɟɤɬɪɨɞɨɜ i-ɨɣ ɦɚɪɤɢ; 
 .ʝʒ =6,5 % - ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɝɚɪɤɨɜ, % ɨɬ ɦɚɫɫɵ ɷɥɟɤɬɪɨɞɨɜܥ 
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 ʛʝʒ = ʹ ∙ ͸,ͷ ∙ ͳͲ−ଶ = Ͳ,ͳ͵ ˕/ˆˑˇ 
 
 Ɉɤɚɥɢɧɚ, ɲɥɚɤ ɫɜɚɪɨɱɧɵɣ: 
 

.˔.ˎ˛ܯ  = ଶ∙ଵ଴ଵ଴−మ = Ͳ,ʹ ˕/ˆˑˇ  

  
 ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ, ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɢ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɜɨɡɢɬɶ 
ɧɚ ɩɨɥɢɝɨɧ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ. 
 Ɍɚɤɠɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɫɤɟɣɬ-ɩɚɪɤɚ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ:  
 - ɯɪɚɧɟɧɢɟ, ɩɨɝɪɭɡɤɭ ɢ ɩɟɪɟɜɨɡɤɭ ɩɵɥɹɳɢɯ ɢ ɦɚɥɨɩɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɭɬёɦ ɩɪɢɦɟɧɟɧɢɹ ɤɨɧɬɟɣɧɟɪɨɜ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ; 
 - ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɟɪɟɜɨɡɤɭ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɬɨɜɚɪɧɵɯ ɛɟɬɨɧɨɜ ɢ 
ɪɚɫɬɜɨɪɨɜ ɜ ɝɟɪɦɟɬɢɱɟɫɤɢɯ ɟɦɤɨɫɬɹɯ; 
 - ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɛɵɬɨɜɵɟ ɫɬɨɤɢ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɟ, ɞɨɥɠɧɵ ɨɱɢɳɚɬɶɫɹ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɬɶɫɹ ɜ ɩɨɪɹɞɤɟ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 
 - ɩɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɩɟɪɟɪɵɜɚɯ ɞɜɢɝɚɬɟɥɢ 
ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɦɟɯɚɧɢɡɦɨɜ ɞɨɥɠɧɵ ɨɫɬɚɧɚɜɥɢɜɚɬɶɫɹ; 
 - ɞɥɹ ɭɛɨɪɤɢ ɦɭɫɨɪɚ ɜ ɡɞɚɧɢɢ ɩɪɢɦɟɧɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɬɪɭɛɱɚɬɵɟ ɥɨɬɤɢ; 
 - ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɡɚɤɚɩɵɜɚɬɶ ɜ ɝɪɭɧɬ ɩɪɢ ɩɥɚɧɢɪɨɜɤɟ ɢ ɫɠɢɝɚɧɢɹ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɨɬɯɨɞɨɜ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
 
 - ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɬɟɪɢɚɥɵ, ɢɦɟɸɳɢɟ ɫɟɪɬɢɮɢɤɚɬɵ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɜɟɪɲɟɧɨ ɤɚɱɟɫɬɜɟɧɧɨɣ ɭɛɨɪɤɨɣ ɢ 
ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨɦ ɬɟɪɪɢɬɨɪɢɢ ɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ. 
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 7 ɋɦɟɬɵ 
  
 7.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɨɣ ɛɚɡɵ ɞɚɧɧɵɯ, ɢɧɞɟɤɫɨɜ ɢɡɦɟɧɟɧɢɹ 
ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɩɪɟɞɟɥɟɧɚ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ 
ɦɟɬɨɞɨɦ. Ɍɚɤ ɤɚɤ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɫɧɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɬɟɤɭɳɢɯ ɢ ɩɪɨɝɧɨɡɧɵɯ 
ɢɧɞɟɤɫɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɬɨɢɦɨɫɬɢ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ. 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ, ɩɪɢɜɹɡɚɧɧɵɯ 
ɤ ɦɟɫɬɧɵɦ ɭɫɥɨɜɢɹɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɩɪɟɞɟɥɟɧɧɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɛɚɡɢɫɧɨɦ 
ɭɪɨɜɧɟ ɰɟɧ, ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɩɭɬɟɦ 
ɩɪɢɦɟɧɟɧɢɹ ɬɟɤɭɳɢɯ ɢɧɞɟɤɫɨɜ ɩɟɪɟɫɱɟɬɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɫɬɨɦ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ ɢ ɟɝɨ ɧɚɡɧɚɱɟɧɢɹ – 
ɫɩɨɪɬɢɜɧɨɟ ɫɨɪɭɠɟɧɢɟ, ɜɵɛɢɪɚɟɦ ɢɧɞɟɤɫ ɞɥɹ ɎȿɊ - 8,21.  ɋɦɟɬɵ ɫɨɫɬɚɜɥɟɧɵ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «Ƚɪɚɧɞ-ɋɦɟɬɚ», ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 002431171 

Ʌɨɤɚɥɶɧɵɟ ɫɦɟɬɧɵɟ ɪɚɫɱɟɬɵ ɫɨɫɬɚɜɥɟɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɜɨɞɧɨɣ 
ɜɟɞɨɦɨɫɬɢ ɨɛɴɟɦɨɜ ɪɚɛɨɬ. 

Ɋɚɫɫɬɨɹɧɢɟ ɩɟɪɟɜɨɡɨɤ ɝɪɭɡɨɜ (ɝɪɭɧɬɚ, ɦɭɫɨɪɚ ɢ ɞɟɦɨɧɬɢɪɭɟɦɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ) ɩɪɢɧɹɬɵɟ ɩɨ ɩɪɨɟɤɬɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɈɋ.   

ɋɨɝɥɚɫɧɨ ɫ ɩɭɧɤɬɨɦ 2.2  «Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ» ɊɎ  ɆȾɋ 81-35.2004  ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
ɨɛɴɟɤɬɚ ɫɤɟɣɬ-ɩɚɪɤ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ  ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɧɨɪɦɚɥɶɧɵɯ 
(ɫɬɚɧɞɚɪɬɧɵɯ) ɭɫɥɨɜɢɹɯ, ɧɟ ɨɫɥɨɠɧɟɧɧɵɯ ɜɧɟɲɧɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ 
ɫɬɟɫɧɟɧɧɨɫɬɢ, ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ, ɜɛɥɢɡɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɪɚɣɨɧɚɯ 
ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ (ɜɵɫɨɤɨɝɨɪɧɨɫɬɶ ɢ ɞɪ.), ɤɨɬɨɪɵɟ ɭɫɥɨɠɧɹɸɬ 
ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɤ ɢɫɩɨɥɶɡɭɟɦɵɦ ɫɦɟɬɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɢ 
ɪɚɫɰɟɧɤɚɦ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɨɬɥɢɱɧɵɟ ɨɬ 
ɧɨɪɦɚɥɶɧɵɯ (ɫɬɚɧɞɚɪɬɧɵɯ), ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 
ɭɤɪɭɩɧɟɧɧɵɟ ɫɦɟɬɧɵɟ ɧɨɪɦɚɬɢɜɵ: 
-ɧɨɪɦɚɬɢɜɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɩɪɢɥɨɠɟɧɢɟɦ 4 [15] ɉɪɢɦɟɧɹɟɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 0,7, ɫɨɝɥɚɫɧɨ ɩ. 4.7. [15] 
-ɧɨɪɦɚɬɢɜɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ 3 [18]  
-ɫɦɟɬɧɵɟ ɧɨɪɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ƚɋɇ 81-05-02-2007 [16] 
(0,5%  ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 4) 
-ɫɦɟɬɧɵɟ ɧɨɪɦɵ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ƚɋɇ 81-05-01-2001[7] (1,8% ɨɬ ɫɬɨɢɦɨɫɬɢ ɋɆɊ) 
-ɢɧɞɟɤɫɵ ɢɡɦɟɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɢ ɩɪɨɟɤɬɧɨ-
ɢɡɵɫɤɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɤ ɛɚɡɨɜɨɦɭ ɭɪɨɜɧɸ ɰɟɧ (ɢɧɞɟɤɫ ɤ 
ɫɬɨɢɦɨɫɬɢ ɋɆɊ ɡɚ 4 ɤɜɚɪɬɚɥ 2017 ɝɨɞɚ =8,21) 
-ɧɨɪɦɚɬɢɜɵ ɡɚɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɫɥɭɠɛɵ ɡɚɤɚɡɱɢɤɚ (ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ) 
(ɉɪɢɤɚɡ Ɋɨɫɫɬɪɨɹ ɨɬ 15.02.2005 N 36 "Ɉ ɧɨɪɦɚɬɢɜɚɯ ɡɚɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ 
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ɫɥɭɠɛɵ ɡɚɤɚɡɱɢɤɚ-ɡɚɫɬɪɨɣɳɢɤɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɨɜ ɞɥɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɧɭɠɞ ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ ɧɚ 2005 ɝ." ɨɬ 
15 ɮɟɜɪɚɥɹ 2005 ɝɨɞɚ № 36, ɩɪɢɥɨɠɟɧɢɟ 2) [17] 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 
 1.     ɋɉ 131.13330.2012 ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 23-01-99* - ȼɜɟɞ. 01.01.2013. - Ɇɨɫɤɜɚ: ɈȺɈ ɐɉɉ, 2013. - 97 
ɫ. 
 2. ɋɉ 14.13330.2018 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ II -7-81* - ȼɜɟɞ. 25.11.2018. – Ɇ.: 
ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2018. – 164 ɫ. 
 3. ɋɉ 20.13330.2016 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.01.07-85*-ȼɜɟɞ. 04-06-2017.-Ɇɨɫɤɜɚ: ɈȺɈ ɐɉɉ, 2017.-96ɫ 
 4. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɪɚɫɱɟɬɧɵɦ 
ɦɟɬɨɞɨɦ). – ȼɜɟɞ. 28.10.1998. – Ƚɨɫɤɨɦɢɟɬ Ɋɮ ɩɨ ɨɯɪ. ɨɤɪ. ɫɪ. ɢ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ. – 221 ɫ. 
 5. Ƚɇ 2.1.6.3492-17 ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ) 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ 
ɩɨɫɟɥɟɧɢɣ – ȼɜɟɞ. 22.12.2017. – Ƚɥɚɜɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɚɧɢɬɚɪɧɵɣ ɜɪɚɱ 
ɊɎ, 2017. – 62 ɫ.  
 6. ɊȾɋ 82-202-96 ɉɪɚɜɢɥɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ 
ɬɪɭɞɧɨɭɫɬɪɚɧɢɦɵɯ ɩɨɬɟɪɶ ɢ ɨɬɯɨɞɨɜ ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ – ȼɜɟɞ. 
01.01.1997. – Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 1997 
 7. Ɏɟɞɟɪɚɥɶɧɵɣ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɣ ɤɚɬɚɥɨɝ ɨɬɯɨɞɨɜ – ȼɜɟɞ. 
22.05.2017. – Ɇɢɧɢɫɬɟɪɫɬɜɨ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɷɤɨɥɨɝɢɢ ɊɎ, 2017. – 1030 
ɫ. 

 8. ɋɉ 50.13330.2012 Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ. – ȼɜɟɞ. 01.07.2013. – 
Ɇɨɫɤɜɚ : ɇɂɂɋɎ ɊȺȺɋɇ, 2013. – 95 ɫ. 

 9. ɋɉ 4.13130.2013 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. Ɉɝɪɚɧɢɱɟɧɢɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɧɚ ɨɛɴɟɤɬɚɯ ɡɚɳɢɬɵ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɴɟɦɧɨ-
ɩɥɚɧɢɪɨɜɨɱɧɵɦ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɟɲɟɧɢɹɦ. – ȼɜɟɞ. 24.07.2013. – Ɇɨɫɤɜɚ : 
ɎȽȻɍ ȼɇɂɂɉɈ Ɇɑɋ Ɋɨɫɫɢɢ. – 187 ɫ. 

 10. ɋɉ 1.13130.2009 ɋɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ. 
ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɩɭɬɢ ɢ ɜɵɯɨɞɵ. – ȼɜɟɞ. 01.05.2009. – Ɇɨɫɤɜɚ : ɎȽɍ ȼɇɂɂɉɈ 
Ɇɑɋ Ɋɨɫɫɢɢ, 2009. – 47 ɫ. 

 11. ɋɉ 29.13330.2011 ɉɨɥɵ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
2.03.13-88. – ȼɜɟɞ. 20.05.2011. – Ɇɨɫɤɜɚ : ɈȺɈ "ɐɇɂɂɉɪɨɦɡɞɚɧɢɣ", 2011. – 
69 ɫ. 

 12. ɋɉ 30.13330.2016 ȼɧɭɬɪɟɧɧɢɣ ɜɨɞɨɩɪɨɜɨɞ ɢ ɤɚɧɚɥɢɡɚɰɢɹ ɡɞɚɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.04.01-85*. – ȼɜɟɞ. 17.06.2017. – 
Ɇɨɫɤɜɚ : ɈɈɈ "ɋɚɧɌɟɯɉɪɨɟɤɬ", 2017. – 79 ɫ. 

 13. ɋɉ 82.13330.2016 Ȼɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ III-10-75. – ȼɜɟɞ. 17.06.2017. – Ɇɨɫɤɜɚ : ɎȽȻɍ "ɐɇɂɂɉ 
Ɇɢɧɫɬɪɨɹ", 2017. – 28 ɫ. 
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 14. ɋɉ 113.13330.2016 ɋɬɨɹɧɤɢ ɚɜɬɨɦɨɛɢɥɟɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ 
ɪɟɞɚɤɰɢɹ ɋɇɢɉ 21-02-99*. – ȼɜɟɞ. 08.05.2017. – Ɇɨɫɤɜɚ : ȺɈ 
"ɐɇɂɂɉɪɨɦɡɞɚɧɢɣ, 2017. – 24 ɫ. 
 15. ɆȾɋ 81-33.2004 «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ. 12-01-
2004 // ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ 
«Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : 
http://docs.cntd.ru/document/1200034929 
 16. Ƚɋɇ 81-05-02-2007 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ.19-06-2001 // 
ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ «ɋɬɪɨɣɢɧɮɨ». 
- ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://files.stroyinf.ru/Data1/52/52455/  ; 
 17. ɉɪɢɤɚɡ Ɋɨɫɫɬɪɨɹ ɨɬ 15.02.2005 N 36 "Ɉ ɧɨɪɦɚɬɢɜɚɯ ɡɚɬɪɚɬ ɧɚ 
ɫɨɞɟɪɠɚɧɢɟ ɫɥɭɠɛɵ ɡɚɤɚɡɱɢɤɚ-ɡɚɫɬɪɨɣɳɢɤɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɴɟɤɬɨɜ ɞɥɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɧɭɠɞ ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ ɧɚ 2005 ɝ." ɨɬ 
15 ɮɟɜɪɚɥɹ 2005 ɝɨɞɚ № 36 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ.15-02-2005 // 
ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ «ɋɬɪɨɣɢɧɮɨ». 
- ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://files.stroyinf.ru/Data2/1/4293854/4293854353.htm ; 
 18. ɆȾɋ 81-25.2001 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ 
ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɭɬɜ. ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɫɬɪɨɹ ɊɎ ɨɬ 
28.02.2001 N 15 "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɟɥɢɱɢɧɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ") [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - ȼɜɟɞ. 
01-03-2001 // ɷɥɟɤɬɪɨɧ. ɮɨɧɞ ɩɪɚɜɨɜɨɣ ɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱ. ɞɨɤɭɦɟɧɬɚɰɢɢ 
«Ɍɟɯɷɤɫɩɟɪɬ». - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ : 
http://docs.cntd.ru/document/1200007421  
 19. ɋɉ 22.13330.2011 Ɉɫɧɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.02.01-83*. – ȼɜɟɞ. 20.05.2011 – Ɇɨɫɤɜɚ, 
2011 – 205ɫ. 
 20. ȼɟɫɟɥɨɜ, ȼ. Ⱥ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɫɧɨɜɚɧɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ: (Ɉɫɧɨɜɵ 
ɬɟɨɪɢɢ ɢ ɩɪɢɦɟɪɵ ɪɚɫɱɟɬɚ): ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ. 3-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ 
ɞɨɩ.- Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, -304 ɫ.: ɢɥ. 
 21. Ȼɚɣɤɨɜ ȼ.ɇ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ: ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ/ ȼ.ɇ. 
Ȼɚɣɤɨɜ, ɗ.ȿ. ɋɢɝɚɥɨɜ. – Ɇ.: ɋɬɪɨɣɢɡɞɚɬ, 2009–728ɫ  

 
 
 
 
 
 
 
 

http://docs.cntd.ru/document/1200034929
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 ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ Ⱦɉ ɩɨ ɬɟɦɟ________________ 
          ɋɤɟɣɬ-ɩɚɪɤ CAPSULE ɜ ɝ. Ⱥɛɚɤɚɧɟɚɩɜɪɜɟɪɜɟɧɪɨɟɜɧɨɟɜɧɨɟɧɨ                             
__________________________________________________________ 
         
 
 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ             ______________                       ȿ.ȿ. ɂɛɟ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
       Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ                          ______________         Ƚ.ɇ. ɒɭɪɵɲɟɜɚ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 
  Ɉɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ                ______________                Ɉ.Ɂ. ɏɚɥɢɦɨɜ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
  Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ                                      ______________                Ⱥ.ɇ. Ⱦɭɥɟɫɨɜ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
             ɗɤɨɧɨɦɢɤɚ                                  ______________           Ƚ.ɇ. ɒɭɪɵɲɟɜɚ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 
               ɈȼɈɋ                                    ______________          ȿ.Ⱥ. Ȼɚɛɭɲɤɢɧɚ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 
        
                 ȻɀȾ                                     ______________        ȿ.Ⱥ. Ȼɚɛɭɲɤɢɧɚ  
   ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ                                 ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 
 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                                  ______________                     Ƚ.ɇ. ɒɢɛɚɟɜɚ  
                                                                          ɩɨɞɩɢɫɶ, ɞɚɬɚ                 ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 
 
 
                                                                                                                                         
 

 
 
 
 
 
 
 
 



 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɋɎɍ 
ɢɧɫɬɢɬɭɬ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɤɚɮɟɞɪɚ 

 

                                                                                             ɍɌȼȿɊɀȾȺɘ              
                                                                                Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                                                                                _______  Ƚ.ɇ. ɒɢɛɚɟɜɚ 
                                                                                   ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

                                                                                 « ___ » ______ 2020 ɝ 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ                                      ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚɚɪɩɪɩɪɩɚɨɧɨɧɪɟɧɪ        
             ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 

ɋɬɭɞɟɧɬɭ                        Ȼɚɪɚɧɨɜɨɣ ȼɚɥɟɪɢɢ Ⱥɥɟɤɫɚɧɞɪɨɜɧɟɚɜɩɚɩɚɩɟɩɤɜɚ 
                                          ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  
Ƚɪɭɩɩɚ      34-2         ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)              08.05.01ɚɩɵɚɚ  

         ɧɨɦɟɪ                                                                                                   ɤɨɞ 

                          ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣɚɪɜɚɪɜɟɪɟɪɵ         
                                                                      ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ    ɋɤɟɣɬ-ɩɚɪɤ CAPSULE ɜ ɝ.ɚɩɪ 
Ⱥɛɚɤɚɧɟɩɚɪɚɜɪɜɚɪɜɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟɟ 

 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № _______ ɨɬ _________________ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ           Ⱥ.ɇ. Ⱦɭɥɟɫɨɜ, ɤ.ɷ.ɧ., ɞɨɰɟɧɬ ɤɚɮ. ɋɬɪɨɢɬɟɥɶɫɬɜɨɶɥɬ 
                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ   Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡɜɚɩɵɭɜɚɩɤɭɤɩɭɤɤɤɤɤɤɤɤɤɤ 
 

      ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ      ɚɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ, 
ɨɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ, ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɷɤɨɧɨɦɢɤɚ. 
ɈȼɈɋ, ȻɀȾɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶɶ 

 
      ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ     4-5 ɥɢɫɬɨɜ – ɚɪɯɢɬɟɤɬɭɪɚ, 2 ɥɢɫɬɚ – 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 2 ɥɢɫɬɚ – ɨɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ, 3 ɥɢɫɬɚ – 
ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɨɬɬɬɱɱɱ 

 

      Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ            _________________                     Ⱥ.ɇ. Ⱦɭɥɟɫɨɜɹɹɹɹɱɱ 
                                                                                   ɩɨɞɩɢɫɶ                                   ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
 

      Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ        ______________         ȼ.Ⱥ. Ȼɚɪɚɧɨɜɚɜɜɜɜɜɜɜ 
                                                                                     ɩɨɞɩɢɫɶ, ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 

 

                                                                                  « ___ » __________ 2020 ɝ. 



 

ɁȺɄɅɘɑȿɇɂȿ ɁȺȼȿȾɍɘɓȿȽɈ ɄȺɎȿȾɊɈɃ  

Ɉ ȾɈɉɍɋɄȿ ȾɂɉɅɈɆɇɈȽɈ ɉɊɈȿɄɌȺ Ʉ ɁȺɓɂɌȿ 

 

ȼɭɡ (ɬɨɱɧɨɟ ɧɚɡɜɚɧɢɟ)              ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɎȽȺɈɍɫɫɫ 

ȼɈ «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ»ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ 

 

Ʉɚɮɟɞɪɚ    ɋɬɪɨɢɬɟɥɶɫɬɜɨɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɚɫ 

 

ɁȺɄɅɘɑȿɇɂȿ 

Ɂɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟɞɪɨɣ                   ɋɬɪɨɢɬɟɥɶɫɬɜɨɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɜɫ 
                                                                        (ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɚɮɟɞɪɵ) 

                                       ɒɢɛɚɟɜɨɣ Ƚɚɥɢɧɵ ɇɢɤɨɥɚɟɜɧɵɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ 
                                            (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɡɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟɞɪɨɣ) 
 
Ɋɚɫɫɦɨɬɪɟɜ ɞɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ ɫɬɭɞɟɧɬɚ ɝɪɭɩɩɵ №   34-2 Ȼɚɪɚɧɨɜɨɣ ȼɚɥɟɪɢɢ 
Ⱥɥɟɤɫɚɧɞɪɨɜɧɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵɵ 
                                       (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ ɫɬɭɞɟɧɬɚ) 
 
ɜɵɩɨɥɧɟɧɧɵɣ ɧɚ ɬɟɦɭ    ɋɤɟɣɬ-ɩɚɪɤ CAPSULE ɜ ɝ. Ⱥɛɚɤɚɧɟɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱ 
ɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱ 
 
ɩɨ ɪɟɚɥɶɧɨɦɭ ɡɚɤɚɡɭɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱɱ 
                                                    (ɭɤɚɡɚɬɶ ɡɚɤɚɡɱɢɤɚ, ɟɫɥɢ ɢɦɟɟɬɫɹ) 
 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɗȼɆ   Microsoft Office, AutoCAD 2018, Ƚɪɚɧɞ ɋɦɟɬɚ, SCAD Office 
21.1, ArchiCAD, Lumion 6.0dddddddddddddddddddddddddddddddddddddddddddddddd 
                                                                              (ɧɚɡɜɚɧɢɟ ɡɚɞɚɱɢ, ɟɫɥɢ ɢɦɟɟɬɫɹ) 
 
ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ ɪɚɛɨɬɵ ɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫɫ 
 
 
 
ɜ ɨɛɴɟɦɟ                  ɥɢɫɬɨɜ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɞɨɩɭɫɤɚɟɬɫɹ ɤɚɮɟɞɪɨɣ ɤ ɡɚɳɢɬɟ. 
 
 
 

Ɂɚɜ. ɤɚɮɟɞɪɨɣ    Ƚ.ɇ. ɒɢɛɚɟɜɚɩɩɩɩɩ 
 

«         »                                2020 ɝ.                 
 

 



 

ȺɇɇɈɌȺɐɂə 

 ɧɚ ɞɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ     Ȼɚɪɚɧɨɜɨɣ ȼɚɥɟɪɢɢ Ⱥɥɟɤɫɚɧɞɪɨɜɧɵɜɜɜɜɜɜɜɜɜɜɜɜ 
                                                                       ((ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ) 
 ɧɚ ɬɟɦɭ: «ɋɤɟɣɬ-ɩɚɪɤ CAPSULE ɜ ɝ. Ⱥɛɚɤɚɧɟ» 
 Аɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɚɬɢɤɢ ɢ ɟɟ ɡɧɚчɢɦɨɫɬɶ: Ha ceɝoɞɧɹɲɧɢɣ ɞeɧɶ ɬaɤɢe 
cooɪɭɠɟɧɢɹ, ɤaɤ cɤeɣɬ – ɩɚpɤɢ, ɢ ɜ oɫoɛeɧɧocɬɢ, ɤpɵɬɵɟ, ɧɚ ɬeɪɪɢɬopɢɢ Ɋɨɫɫɢɢ 
ɩpɚɤɬɢɱecɤɢ oɬcɭɬcɬɜyɸɬ. ȼaɠɧɵɦ ɦoɦeɧɬoɦ ɹɜɥɹeɬcɹ ɬo, ɱɬo ɬɚɤoɟ ɫoɨɪɭɠeɧɢe 
ɩɨɡɜɨɥɹeɬ opɝɚɧɢɡoɜɚɬɶ ɜpeɦɹ ɩpeɩpoɜoɠɞeɧɢɟ ɛoɥɶɲoɝo ɤoɥɢɱecɬɜɚ ɠɢɬeɥeɣ, ɢ 
ɜ oɫoɛeɧɧocɬɢ, ɩoɞpoɫɬɤɨɜ, ɱɬo, ɧa ɞaɧɧɵɣ ɦoɦeɧɬ ɹɜɥɹeɬcɹ ɩpoɛɥeɦɨɣ. ɂ ecɥɢ ɜ 
ɬeɩɥoe ɜpeɦɹ ɝoɞɚ ɢɦ eɫɬɶ ɝɞe ɬɪeɧɢpoɜaɬɶcɹ, ɤaɬaɬɶcɹ ɢ ɩpoɜoɞɢɬɶ ɜpeɦɹ, ɬo ɜ 
ɯoɥoɞɧɵɣ ɫeɡoɧ ɝoɞa ɷɬa ɩpoɛɥeɦa cɬaɧoɜɢɬcɹ ɤaɤ ɧɢɤoɝɞa aɤɬyaɥɶɧoɣ. ɉocɬpoɢɜ 
ɬaɤoɣ cɤeɣɬ – ɩapɤ, ɦoɠɧo oɛeɫɩeɱɢɬɶ ɦoɥoɞeɠɶ ɧe ɬoɥɶɤo ɦecɬoɦ ɤaɬaɧɢɹ ɢ 
ɫɩopɬɢɜɧɵx ɡaɧɹɬɢɣ, ɧo ɢ ɦecɬoɦ oɛɳeɧɢɹ, ɜcɬpeɱ ɥɸɞeɣ co cxoɠɢɦɢ 
ɢɧɬepecaɦɢ. ɉoɦɢɦo ɬoɝo, ɱɬo ɬaɤɢɦ oɛpɚɡoɦ ɩoɜɵɲaeɬcɹ ɡaɢɧɬepecɨɜaɧɧocɬɶ ɜ 
ɞaɧɧɵx ɜɢɞax cɩopɬa cpeɞɢ ɦoɥoɞeɠɢ, aɜɬoɦaɬɢɱecɤɢ ɩoɞɧɢɦaeɬcɹ ɭpoɜeɧɶ 
ɤaɬaɧɢɹ paɣɞepoɜ, paɡɜɢɬɢe ɩoɥɭɱaeɬ ɢ ɜecɶ ɷɤcɬpɢɦ-cɩopɬ ɜ oɛɥacɬɢ. 
 Ɋɚɫчɟɬɵ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɩɨяɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ: ɉɪɨɟɤɬ ɜɵɩɨɥɧɟɧ ɧɚ 100 
ɫɬɪɚɧɢɰɚɯ ɮɨɪɦɚɬɚ Ⱥ4, ɫɨɞɟɪɠɢɬ 30 ɪɢɫɭɧɤɨɜ, 20 ɬɚɛɥɢɰ. ɋɨɫɬɨɢɬ ɢɡ 7 ɪɚɡɞɟɥɨɜ, 
ɜɜɟɞɟɧɢɹ, ɡɚɤɥɸɱɟɧɢɹ, ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɩɪɢɥɨɠɟɧɢɣ. 
Ɋɚɡɞɟɥɵ: ɚɪɯɢɬɟɤɬɭɪɚ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ, 
ɬɟɯɧɨɥɨɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɫɦɟɬɵ, ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ 
ɜɵɩɨɥɧɟɧɚ ɧɚ 11 ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1. 
 Иɫɩɨɥɶɡɨɜɚɧɢɟ ЭВМ: ȼɨ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɡɞɟɥɚɯ ɞɢɩɥɨɦɧɨɝɨ 
ɩɪɨɟɤɬɚ, ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɢ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɬɚɧɞɚɪɬɧɵɟ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ ɗȼɆ: 
Microsoft Office Word 2010, AutoCAD 2018, Mozilla Firefox, Ƚɪɚɧɞ ɋɦɟɬɚ, SCAD 
Office 21.1. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɚɪɯɢɬɟɤɬɭɪɧɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɧ 
ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ArchiCAD ɢ Lumion 6.0. 
 Ɋɚɡɪɚɛɨɬɤɚ ɷɤɨɥɨɝɢчɟɫɤɢɯ ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢяɬɢɣ: ɉɪɨɢɡɜɟɞɟɧ 
ɪɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ ɪɚɡɥɢɱɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɜ ɪɚɛɨɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
ɨɡɟɥɟɧɟɧɢɟ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ ɬɟɪɪɢɬɨɪɢɢ. 
 Кɚчɟɫɬɜɨ ɨɮɨɪɦɥɟɧɢя: ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ɢ ɱɟɪɬɟɠɢ ɜɵɩɨɥɧɟɧɵ ɫ 
ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɧɚ ɗȼɆ. Ɋɚɫɩɟɱɚɬɤɚ ɪɚɛɨɬɵ ɫɞɟɥɚɧɚ ɧɚ ɥɚɡɟɪɧɨɦ ɩɪɢɧɬɟɪɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɜɟɬɧɨɣ ɩɟɱɚɬɢ ɞɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ. 
 Оɫɜɟщɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ: Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ 
ɢɡɥɨɠɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɨɫɹɬ ɤɨɧɤɪɟɬɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɨɫɜɟɳɚɸɬ ɜɫɟ ɷɬɚɩɵ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
 ɋɬɟɩɟɧɶ ɚɜɬɨɪɫɬɜɚ: ɋɨɞɟɪɠɚɧɢɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɪɚɡɪɚɛɨɬɚɧɨ 
ɚɜɬɨɪɨɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 
 

Ⱥɜɬɨɪ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ     _____________                    ȼ.Ⱥ. Ȼɚɪɚɧɨɜɚɫɫɫɫɫɫɫ 
                                                                                              (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ) 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɪɚɛɨɬɵ              _____________                    Ⱥ.ɇ. Ⱦɭɥɟɫɨɜɜɜɜɜɜɜɜɜ 
                                                                                                                 (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ) 



 

ABSTRACT 

 of the graduation project by    Baranova Valeria Aleksandrovnaxz 
                                                       ((surname, first name, patronymic) 
 Theme: Skate-park CAPSULE in the city of Abakan 
 The relevance of the work and its importance: Nowadays such constructions as 
skate parks and especially indoor skate parks are hardly present in Russian 
Federation. The important thing is that such a construction satisfies entertainment 
needs of a large amount of citizens and especially teenagers (what is a problem by 
now). In summer they have their possibilities to train, but they can't do the same in 
winter. Having such a skate park is the way to provide citizens with sports' and 
communication's possibilities. Moreover, more attention is going to be paid to 
extreme sports among teenagers if such objects are present. That is certainly an 
advantage for a region.  
 Calculations carried out in the explanatory note: The project has been excuted 
on 100 pages of A4 format, it contains 30 figures, 20 tables. It consists of 7 sections, an 
introduction, a conclusion, a list of reference items, applications. Sections: architecture, 
building structures, foundations, technology and organization of construction, 
estimates, environmental impact assessments, life safety. The graphic part has been 
made on 11 sheets of A1 format. 
 Usage of computer: In all sections of the graduation project, including the 
execution of the explanatory note and graphical part the computer standard and special 
building programs have been usedt: Microsoft Office Word 2010, AutoCAD 2018, 
Mozilla Firefox, Grand Estimate, SCAD Office 21.1. Autodesk  ArchiCAD and 
Lumion 6.0 software  package have been used To create architectural visualization. 
 The development of environmental and nature conservative measures: The 
calculation of emissions into the atmosphere caused by a variety of impacts has been 
made, the use of eco-friendly materials has been provided in the work, as well as 
planting of greenery and improving the territory. 
 Quality of presentation: The explanatory note and drawings have been made with 
high quality on a computer. The printout has been done on a laser printer with color 
printing for better visual expression. 
 Coverage of results: The results of this work have been set out in sequence; they 
are specific and cover all stages of the construction. 
 Degree of authorship: The content of the graduation work has been developed 
by the author independently. 
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А Н Н О Т А Ц И Я

на дипломный проект Барановой Валерии Александровны___________
( ф а м и л и я ,  и м я ,  о т ч е с т в о )

на тему: «Скейт-парк CAPSULE в г. Абакане»
А кт уа льн о ст ь  т ем а т и ки  и ее  зн а чи м о ст ь: В наши дни такие сооружения, как 

скейт-парки, особенно крытые, в России практически отсутствуют. Важным 
обстоятельством является то, что такое строение позволяет организовывать 
времяпрепровождения большого количества жителей, в частности, детей и подростков, 
что является насущной проблемой на сегодняшний день. Так если в теплое время года 
они занимаются, катаются, и проводят время на улице, то зимой эта проблема становится 
актуальнее как никогда. Создавая такой парк для скейтбординга, можно организовать 
молодому поколению не только место для занятий скейтбордингом, но и площадкой для 
общения, и встреч с людьми с общими увлечениями и интересами. Кроме того, тем 
самым повышается популярность и интерес к данным видам спорта, среди молодого 
населения, автоматически повышается уровень катания спортсменов, развитие получает 
и все экстремальные виды спорта в республике.

Р асчет ы , п р о вед ен н ы е  в п о я сн и т ельн о й  за п и ске : Проект выполнен на 104 
страницах формата А4, содержит 32 рисунков, 27 таблиц. Состоит из 7 разделов, 
введения, заключения, списка использованных источников, приложений. Разделы: 
архитектура, строительные конструкции, основания и фундаменты, технология и 
организация строительства, сметы, оценки воздействия на окружающую среду, 
безопасности жизнедеятельности. Графическая часть выполнена на 11 листах формата 
А1.

И сп о льзо ва н и е  Э В М : Во всех основных расчетных разделах дипломного проекта, 
при оформлении пояснительной записки и графической части использованы 
стандартные и специальные строительные программы ЭВМ: Microsoft Office Word 2010, 
AutoCAD 2018, Mozilla Firefox, Смета МДС 2020, SCAD Office 21.1. Для создания 
архитектурной визуализации использован программный комплекс ArchiCAD и Lumion 
6 .0 .

Р а зр а б о т к а  э к о ло ги ч еск и х  и п р и р о д о о хр а н н ы х  м ер о п р и я т и й :  Произведен расчет 
выбросов в атмосферу от различных воздействий, в работе предусмотрено 
использование экологически чистых материалов, а также предусмотрено озеленение и 
благоустройство территории.

К а ч ест во  о ф о р м лен и я: Пояснительная записка и чертежи выполнены с высоким 
качеством на ЭВМ. Распечатка работы сделана на лазерном принтере с использованием 
цветной печати для большей наглядности.

О свещ ен и е  р е зу л ь т а т о в  р а б о т ы :  Результаты проведенной работы изложены 
последовательно, носят конкретный характер и освещают все этапы строительства.

С т епен ь а вт о р ст ва : Содержание дипломного проекта разработано автором 
самостоятельно.

Автор дипломного проекта 

Руководитель работы

В.А. Баранова
( ф а м и л и я ,  и м я ,  о т ч е с т в о )  

А.Н. Дулесов_____
( ф а м и л и я ,  и м я ,  о т ч е с т в о )



A B S T R A C T

of the graduation project by Baranova Valeria Aleksandrovna
( s u r n a m e ,  f i r s t  n a m e ,  p a t r o n y m i c )

Theme: Skate-park CAPSULE in the city of Abakan
The re leva n ce  o f  th e  w o rk  a n d  its im po rtan ce:  Nowadays such constructions as skate 

parks and especially indoor skate parks are hardly present in the Russian Federation. The 
important thing is that such a construction satisfies entertainment needs of a large amount 
o f citizens and especially teenagers (what is a problem nowadays). In summer they have 
their possibilities to train, but they can't do the same in winter. Having such a skate park is 
the way to provide citizens with sports' and communication's possibilities. Moreover, more 
attention is going to be paid to extreme sports among teenagers if such objects are available. 
That is certainly an advantage for a region.

C alcu la tio n s c a r r ie d  o u t in th e  exp la n a to ry  note: The project has been executed on 104 
pages of A4 format, it contains 32 figures, 27 tables. It consists of 7 sections, an introduction, 
a conclusion, a list of reference items, applications. Sections: architecture, building structures, 
foundations, technology and organization of construction, estimates, environmental impact 
assessments, life safety. The graphic part has been made on 11 sheets of A 1 format.

U sage o f  co m p u te r. In all sections of the graduation project, including the execution of 
the explanatory note and graphical part the computer standard and special building programs 
have been used: Microsoft Office Word 2010, AutoCAD 2018, Mozilla Firefox, Estimate MDS 
2020, SCAD Office 21.1. Autodesk ArchiCAD and Fumion 6.0 software package have been 
applied to create architectural visualization.

D ev e lo p m en t o f  e n v iro n m en ta l a n d  n a tu re  co n serva tive  m ea su res: The calculation of 
emissions into the atmosphere caused by a variety of impacts has been made, the use of eco- 
friendly materials has been provided in the work, as well as planting of greenery and improving 
the territory.

Q u a lity  o f  p re s e n ta tio n : The explanatory note and drawings have been made with high 
quality on a computer. The printout has been done on a laser printer with color printing for 
better visual expression.

C overag e o f  re su lts : The results of this work have been set out in sequence; they are 
specific and cover all stages of the construction.

D eg ree  o f  authorship-. The content of the graduation work has been developed by the 
author independently.
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