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ȼȼȿȾȿɇɂȿ 
 

ɍɪɨɜɟɧɶ ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ - ɷɬɨ ɩɨɤɚɡɚɬɟɥɶ ɨɫɧɚɳёɧɧɨɫɬɢ ɥɟɝɤɨɜɵɦɢ 
ɚɜɬɨɦɨɛɢɥɹɦɢ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧɵ, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɱɢɫɥɨ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 1000 ɠɢɬɟɥɟɣ. 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧ ɫɩɢɫɨɤ ɫɬɪɚɧ, ɨɬɪɚɠɚɸɳɢɣ ɭɪɨɜɟɧɶ 
ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧ ɦɢɪɚ, ɬɨ ɟɫɬɶ ɩɨɤɚɡɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɫɬɪɚɧɟ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1000 ɱɟɥɨɜɟɤ ɩɨ 
ɫɨɫɬɨɹɧɢɸ ɧɚ 2016 ɝɨɞ. 

 
Ɍɚɛɥɢɰɚ 1 – Ɇɢɪɨɜɨɣ ɭɪɨɜɟɧɶ ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ 

Ɇɟɫɬɨ ɜ ɪɟɣɬɢɧɝɟ ɋɬɪɚɧɚ 
Ʉɨɥ-ɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ 1000 

ɱɟɥɨɜɟɤ 
1 Ɇɨɧɚɤɨ 899 
2 ɋɒȺ 809 
3 Ʌɢɯɬɟɧɲɬɟɣɧ 796 
4 ɂɫɥɚɧɞɢɹ 746 
5 Ɇɚɥɶɬɚ 743 
6 Ʌɸɤɫɟɦɛɭɪɝ 739 
7 Ⱥɜɫɬɪɚɥɢɹ 723 
8 Ʉɚɬɚɪ 722 
9 ɇɨɜɚɹ Ɂɟɥɚɧɞɢɹ 712 
10 Ȼɪɭɧɟɣ 696 
…   
49 Ɋɨɫɫɢɹ 317 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Ɋɨɫɫɢɹ ɩɨ ɭɪɨɜɧɸ ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ ɧɚɫɟɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ 

ɧɚ 49 ɦɟɫɬɟ ɜ ɪɟɣɬɢɧɝɟ ɫɬɪɚɧ ɦɢɪɚ.  
ɗɤɫɩɟɪɬɵ ɩɪɨɝɧɨɡɢɪɭɸɬ, ɱɬɨ ɭɪɨɜɟɧɶ ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ Ɋɨɫɫɢɢ ɛɭɞɟɬ 

ɪɚɫɬɢ. Ɉɛ ɷɬɨɦ ɝɨɜɨɪɹɬ ɡɚɹɜɥɟɧɧɵɟ ɧɚ 2013 ɝɨɞ ɨɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɚɜɬɨɦɨɛɢɥɟɣ ɜ Ɋɨɫɫɢɢ, ɢ ɟɜɪɨɩɟɣɫɤɨ-ɚɦɟɪɢɤɚɧɫɤɢɟ ɬɟɧɞɟɧɰɢɢ, ɡɚ ɤɨɬɨɪɵɦɢ ɜɨ 
ɦɧɨɝɨɦ ɫɥɟɞɭɟɬ ɢ Ɋɨɫɫɢɹ. Ⱥɧɚɥɢɬɢɤɢ ɭɬɜɟɪɠɞɚɸɬ, ɱɬɨ ɭɪɨɜɟɧɶ 
ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ Ɋɨɫɫɢɢ ɞɨɫɬɢɝɧɟɬ ɟɜɪɨɩɟɣɫɤɨɝɨ ɤ 2030-2035 ɝɨɞɚɦ. 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɚɝɟɧɬɫɬɜɚ «Ⱥɚɬɨɫɬɚɬ», ɧɚ 1 ɢɸɥɹ 2016 
ɝɨɞɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɜ ɫɪɟɞɧɟɦ ɩɨ Ɋɨɫɫɢɢ ɫɨɫɬɚɜɢɥɚ 
285 ɲɬɭɤ ɧɚ 1000 ɠɢɬɟɥɟɣ. 

ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧ ɫɩɢɫɨɤ ɪɟɝɢɨɧɨɜ, ɨɬɪɚɠɚɸɳɢɣ ɭɪɨɜɟɧɶ 
ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ ɧɚɫɟɥɟɧɢɹ ɊɎ. 

ɇɚɢɛɨɥɟɟ ɨɛɟɫɩɟɱɟɧɧɵɦɢ ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɪɟɝɢɨɧɚɦɢ ɹɜɥɹɸɬɫɹ 
Ʉɚɦɱɚɬɫɤɢɣ ɢ ɉɪɢɦɨɪɫɤɢɣ ɤɪɚɹ. Ɉɞɧɨɣ ɢɡ ɩɪɢɱɢɧ ɫɬɨɥɶ ɜɵɫɨɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɷɬɢɯ ɫɭɛɴɟɤɬɨɜ ɊɎ ɫɥɭɠɢɬ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɱɟɪɟɡ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ ɢɞɟɬ ɜɜɨɡ 
ɩɨɞɟɪɠɚɧɧɵɯ ɢɧɨɦɚɪɨɤ ɢɡ əɩɨɧɢɢ. ɇɚ ɬɪɟɬɶɟ ɦɟɫɬɨ ɩɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ ɜɵɲɥɚ Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ. 
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Ɍɚɛɥɢɰɚ 2 – Ɋɟɣɬɢɧɝ ɪɟɝɢɨɧɨɜ ɊɎ ɩɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɥɟɝɤɨɜɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ 
ɧɚ 1000 ɠɢɬɟɥɟɣ 

Ɇɟɫɬɨ ɜ ɪɟɣɬɢɧɝɟ Ɋɟɝɢɨɧ 
Ʉɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ 

ɧɚ 1000 ɱɟɥɨɜɟɤ 
1 Ʉɚɦɱɚɬɫɤɢɣ ɤɪɚɣ 472 
2 ɉɪɢɦɨɪɫɤɢɣ ɤɪɚɣ 437 
3 Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ 347 
4 Ʉɚɥɢɧɢɧɝɪɚɞɫɤɚɹ ɨɛɥɚɫɬɶ 344 
5 Ʉɚɥɭɠɫɤɚɹ ɨɛɥɚɫɬɶ 342 
6 Ɋɟɫɩɭɛɥɢɤɚ Ʉɚɪɟɥɢɹ 341 
7 ɉɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ 336 

8 
ɏɚɧɬɵ-Ɇɚɧɫɢɣɫɤɢɣ ȺɈ-

ɘɝɪɚ 
327 

9 Ɋɹɡɚɧɫɤɚɹ ɨɛɥɚɫɬɶ 324 
10 Ɇɭɪɦɚɧɫɤɚɹ ɨɛɥɚɫɬɶ 321 
…   
36 Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ 289 

 
Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɚ ɫɟɪɜɢɫɧɚɹ ɫɬɚɧɰɢɹ ɩɨ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɯɨɞɢɬɫɹ ɧɚ 
ɬɪɢɞɰɚɬɶ ɲɟɫɬɨɦ ɦɟɫɬɟ ɜ ɨɛɳɟɪɨɫɫɢɣɫɤɨɦ ɪɟɝɢɨɧɚɥɶɧɨɦ ɪɟɣɬɢɧɝɟ. ɉɪɢ ɷɬɨɦ 
ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɠɢɬɟɥɟɣ ɝɨɪɨɞɨɜ: Ʉɪɚɫɧɨɹɪɫɤ, 
ɇɨɪɢɥɶɫɤ, Ⱥɱɢɧɫɤ. 

ɍɪɨɜɟɧɶ ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ ɧɚɫɟɥɟɧɢɹ ɫɱɢɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ ɧɚɫɟɥɟɧɢɹ: ɱɟɦ ɜɵɲɟ ɭɪɨɜɟɧɶ ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ 
ɥɸɞɟɣ, ɬɟɦ ɛɨɥɶɲɟ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ ɢɦɢ ɚɜɬɨɦɨɛɢɥɟɣ. ɉɨɜɵɲɟɧɢɟ 
ɭɪɨɜɧɹ ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ ɧɚɫɟɥɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɢɡɦɟɧɟɧɢɸ 
ɨɛɳɟɫɬɜɟɧɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɭɜɟɥɢɱɟɧɢɸ ɦɨɛɢɥɶɧɨɫɬɢ ɥɸɞɟɣ ɢ ɭɥɭɱɲɟɧɢɸ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɥɸɞɟɣ.. 

ɇɚ ɪɢɫɭɧɤɟ 1ɩɪɟɞɫɬɚɜɥɟɧ ɫɩɢɫɨɤ ɫɭɛɴɟɤɬɨɜ ɊɎ, ɩɨɤɚɡɚɜɲɢɯ ɥɭɱɲɢɣ 
ɭɪɨɜɟɧɶ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɜ 2016 ɝɨɞɭ. 

 

 
 

Ɋɢɫɭɧɨɤ 1 – ɋɩɢɫɨɤ ɫɭɛɴɟɤɬɨɜ ɊɎ, ɩɨɤɚɡɚɜɲɢɯ ɥɭɱɲɢɣ ɭɪɨɜɟɧɶ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɜ 2016 ɝɨɞɭ 

 

1 ɦɟɫɬɨ 

2 ɦɟɫɬɨ 

3 ɦɟɫɬɨ 

4 ɦɟɫɬɨ 
5 ɦɟɫɬɨ 6 ɦɟɫɬɨ 

7 ɦɟɫɬɨ 

8 ɦɟɫɬɨ 
9 ɦɟɫɬɨ 

10 ɦɟɫɬɨ Ɇɨɫɤɜɚ 

Ɋɟɫɩɭɛɥɢɤɚ Ɍɚɬɚɪɫɬɚɧ 

ɋɚɧɤɬ_ɉɟɬɟɪɛɭɪɝ 

ɏɚɧɬɵ-Ɇɚɧɫɢɣɫɤɢɣ 
ȺɈ-ɘɝɪɚ 
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ɉɨ ɞɚɧɧɵɦ Ʉɪɚɫɧɨɹɪɫɤɫɬɚɬɚ, ɜ 2016 ɝɨɞɭ ɫɪɟɞɧɟɞɭɲɟɜɵɟ ɞɟɧɟɠɧɵɟ 
ɞɨɯɨɞɵ ɧɚɫɟɥɟɧɢɹ ɤɪɚɹ ɫɨɫɬɚɜɢɥɢ 27 708,5 ɪɭɛɥɹ ɜ ɦɟɫɹɰ, ɱɬɨ ɧɚ 2,2 % ɛɨɥɶɲɟ, 
ɱɟɦ ɜ 2015 ɝɨɞɭ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɪɟɚɥɶɧɵɟ ɞɟɧɟɠɧɵɟ ɞɨɯɨɞɵ ɭɦɟɧɶɲɢɥɢɫɶ ɧɚ 3,4 
%. 

ɋɪɟɞɧɹɹ ɧɨɦɢɧɚɥɶɧɚɹ ɧɚɱɢɫɥɟɧɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɬɧɢɤɨɜ 
ɨɪɝɚɧɢɡɚɰɢɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɫɨɫɬɚɜɢɥɚ 38 361,3 ɪɭɛɥɹ ɜ ɦɟɫɹɰ ɢ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ 2015 ɝɨɞɭ ɜɵɪɨɫɥɚ ɧɚ 5,4 %, ɧɨ ɫ ɭɱɟɬɨɦ ɪɨɫɬɚ ɰɟɧ ɨɧɚ 
ɭɦɟɧɶɲɢɥɚɫɶ ɧɚ 0,4 % (ɪɢɫɭɧɨɤ 2). 

 

 

 
Ɋɢɫɭɧɨɤ 2 – ɍɪɨɜɟɧɶ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɠɢɬɟɥɟɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

 ɡɚ 2015-2016 ɝɨɞ 
 

ɇɚɢɛɨɥɶɲɟɟ ɩɪɟɜɵɲɟɧɢɟ ɧɚɱɢɫɥɟɧɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɩɨ 
ɜɢɞɚɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɨɛɳɟɤɪɚɟɜɵɦ ɭɪɨɜɧɟɦ 
ɨɬɦɟɱɟɧɨ ɜ ɞɨɛɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ – ɜ 2,3 ɪɚɡɚ. ɋɚɦɨɣ ɧɢɡɤɨɣ ɨɫɬɚɟɬɫɹ 
ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɜ ɬɟɤɫɬɢɥɶɧɨɦ ɢ ɲɜɟɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ – 20,1 % ɨɬ 
ɫɪɟɞɧɟɤɪɚɟɜɨɣ. ɇɚ 1 ɹɧɜɚɪɹ 2017 ɝɨɞɚ ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɧɚɡɧɚɱɟɧɧɵɯ ɦɟɫɹɱɧɵɯ 
ɩɟɧɫɢɣ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɫɨɫɬɚɜɢɥ 18 330,6 ɪɭɛɥɹ. 

ȼɟɥɢɱɢɧɚ ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ ɨɞɧɨɝɨ ɠɢɬɟɥɹ ɤɪɚɹ ɜ IV ɤɜɚɪɬɚɥɟ 
2016 ɝɨɞɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɦ ɠɟ ɩɟɪɢɨɞɨɦ 2015 ɝɨɞɚ ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 2,1 %, 
ɫɨɫɬɚɜɢɜ 10821 ɪɭɛɥɶ ɜ ɦɟɫɹɰ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ ɧɚɫɟɥɟɧɢɹ – 11 
463 ɪɭɛɥɹ ɜ ɦɟɫɹɰ, ɩɟɧɫɢɨɧɟɪɨɜ – 8 456 ɪɭɛɥɟɣ ɜ ɦɟɫɹɰ, ɞɟɬɟɣ – 11 272 ɪɭɛɥɹ ɜ 
ɦɟɫɹɰ. 

ɗɮɮɟɤɬɢɜɧɚɹ ɩɨɥɢɬɢɤɚ ɩɪɨɞɜɢɠɟɧɢɹ ɚɜɬɨɫɟɪɜɢɫɧɵɯ ɭɫɥɭɝ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɭɱɟɧɢɹ ɢɯ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɇɚ 
ɪɵɧɤɟ ɞɟɣɫɬɜɭɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɦɧɨɠɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɚɜɬɨɫɟɪɜɢɫɧɵɯ ɭɫɥɭɝ. ɗɬɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɚɦɵɯ 
ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɮɨɪɦ ɫɨɛɫɬɜɟɧɧɨɫɬɢ, ɨɝɪɨɦɧɨɟ ɱɢɫɥɨ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ, ɝɪɚɠɞɚɧ-
ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɟɪɜɢɫɧɵɯ ɭɫɥɭɝ, ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 
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2015 ɝɨɞ 2016 ɝɨɞ 

ɋɪɟɞɧɹɹ ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ ɜ ɦɟɫɹɰ, ɪɭɛ 
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ɋɨɝɥɚɫɧɨ ɎɁ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ», ɩɨɞɚɜɥɹɸɳɟɟ 
ɛɨɥɶɲɢɧɫɬɜɨ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɊɎ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ (ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɪɟɫɭɪɫɚ). Ȼɨɥɶɲɚɹ ɱɚɫɬɶ 
ɚɜɬɨɩɚɪɤɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ – ɷɬɨ ɦɨɞɟɥɢ, ɜɵɩɭɳɟɧɧɵɟ ɜ 70-ɯ – 80-ɯ ɝɝ. 
ɩɪɨɲɥɨɝɨ ɜɟɤɚ, ɧɟ ɨɬɜɟɱɚɸɳɢɟ ɫɨɜɪɟɦɟɧɧɵɦ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɭɪɨɜɧɸ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɹɧɜɚɪɹ 
2015 ɝɨɞɚ ɥɟɝɤɢɟ ɤɨɦɦɟɪɱɟɫɤɢɟ ɚɜɬɨɦɨɛɢɥɢ ɢ ɫɪɟɞɧɟ-ɬɨɧɧɚɠɧɵɟ ɝɪɭɡɨɜɵɟ 
ɚɜɬɨɦɨɛɢɥɢ ɫ ɦɨɦɟɧɬɚ ɜɵɩɭɫɤɚ ɤɨɬɨɪɵɯ ɩɪɨɲɥɨ ɛɨɥɟɟ 5 ɥɟɬ ɫɨɫɬɚɜɥɹɥɢ 80 % ɨɬ 
ɨɛɴɟɦɚ ɩɚɪɤɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɨ ɫɪɨɤɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɨɥɟɟ 15 ɥɟɬ – 46 %, ɛɨɥɟɟ 
20 ɥɟɬ – 31 %. 

ɉɨɬɪɟɛɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɭɫɥɭɝ ɚɜɬɨɫɟɪɜɢɫɚ ɪɚɡɥɢɱɧɵ. ɇɚ ɨɛɴɟɦ 
ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɭɫɥɭɝ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ ɨɤɚɡɵɜɚɸɬ 
ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɭɪɨɜɟɧɶ ɞɨɯɨɞɨɜ ɢ ɩɨɤɭɩɚɬɟɥɶɫɤɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ. 
Ɉɪɝɚɧɢɡɚɰɢɢ ɢ ɱɚɫɬɧɵɟ ɜɥɚɞɟɥɶɰɵ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɦɟɧɟɟ ɫɬɟɫɧɟɧɧɵɟ ɜ 
ɫɪɟɞɫɬɜɚɯ, ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɛɟɝɚɸɬ ɤ ɭɫɥɭɝɚɦ ɫɟɪɜɢɫɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ.  

 

 

 
Ɋɢɫɭɧɨɤ 3 – ɉɪɟɞɩɨɱɬɟɧɢɹ ɩɨɤɭɩɚɬɟɥɟɣ ɩɪɢɨɛɪɟɫɬɢ ɨɬɟɱɟɫɬɜɟɧɧɵɣ 

ɚɜɬɨɦɨɛɢɥɶ (ɧɨɜɵɣ ɢɥɢ ɛɵɜɲɢɣ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ) 
 

 

 
Ɋɢɫɭɧɨɤ 4 - ɉɪɟɞɩɨɱɬɟɧɢɹ ɩɨɤɭɩɚɬɟɥɟɣ ɩɪɢɨɛɪɟɫɬɢ ɢɧɨɫɬɪɚɧɧɵɣ 

ɚɜɬɨɦɨɛɢɥɶ (ɧɨɜɵɣ ɢɥɢ ɛɵɜɲɢɣ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ) 
 

ɋɩɪɨɫ ɧɚ ɭɫɥɭɝɢ ɚɜɬɨɫɟɪɜɢɫɚ ɦɨɠɟɬ ɬɚɤɠɟ ɡɚɜɢɫɟɬɶ ɢ ɨɬ ɧɟɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɮɚɤɬɨɪɨɜ. ɇɚɩɪɢɦɟɪ, ɫɩɪɨɫ ɧɚ ɡɢɦɧɢɟ ɢɥɢ ɥɟɬɧɢɟ ɲɢɧɵ ɡɚɜɢɫɢɬ ɨɬ ɫɟɡɨɧɚ ɝɨɞɚ. 
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Ⱥ ɪɟɦɨɧɬ ɤɭɡɨɜɚ ɢɥɢ ɞɪɭɝɨɝɨ ɭɡɥɚ ɚɜɬɨɦɨɛɢɥɹ ɡɚɜɢɫɢɬ ɨɬ ɫɪɨɤɚ ɢ ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ.  

Ʉɥɸɱɟɜɵɦ ɮɚɤɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɚɜɬɨɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ, ɹɜɥɹɟɬɫɹ ɮɚɤɬɨɪ ɧɚɫɵɳɟɧɢɹ ɪɵɧɤɚ ɞɚɧɧɵɦɢ ɭɫɥɭɝɚɦɢ. 
ɇɚɩɪɢɦɟɪ, ɭɫɥɭɝɢ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɦɨɬɪɭ, ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɲɢɧɨɦɨɧɬɚɠɭ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɧɚ ɤɚɠɞɨɣ ɫɬɚɧɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɸɧɢɧɝɚ ɚɜɬɨɦɨɛɢɥɹ ɢ ɟɝɨ ɚɝɪɟɝɚɬɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɭɱɢɬɵɜɚɹ ɩɨɫɬɨɹɧɧɨ 
ɪɚɫɬɭɳɢɟ ɬɟɦɩɵ ɚɜɬɨɦɨɛɢɥɢɡɚɰɢɢ ɧɚɫɟɥɟɧɢɹ ɤɚɤ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ, ɬɚɤ ɢ 
ɪɟɝɢɨɧɚ, ɢ ɬɟɦɩɵ ɪɨɫɬɚ ɭɪɨɜɧɹ ɠɢɡɧɢ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ. Ⱥɧɚɥɢɡ ɩɪɟɞɩɨɱɬɟɧɢɣ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɨɤɭɩɚɬɟɥɟɣ ɫɤɥɨɧɧɚ 
ɤ ɩɪɢɨɛɪɟɬɟɧɢɸ ɚɜɬɨɦɨɛɢɥɹ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɹɜɥɹɟɬɫɹ ɷɬɨɬ ɚɜɬɨɦɨɛɢɥɶ 
ɧɨɜɵɦ ɢɥɢ ɩɨɞɟɪɠɚɧɧɵɦ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɚɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨɩɚɪɤɚ ɊɎ 
ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɩɪɨɰɟɧɬ ɫɨɫɬɚɜɥɹɸɬ ɚɜɬɨɦɨɛɢɥɢ ɫɨ ɫɪɨɤɨɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɨɥɟɟ 5 ɥɟɬ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɯ ɪɟɦɨɧɬɚ. 
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1 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 
1.1 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 

 
Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 

ɡɞɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ [10]. 
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɨɩɪɟɞɟɥɟɧɨ ɪɚɡɦɟɪɚɦɢ ɜ ɨɫɹɯ 1-7 12ɯ30ɦ, ɜ  ɨɫɹɯ 

7-12 18ɯ21,6 ɦ.  
Ɂɚ ɭɫɥɨɜɧɭɸ ɨɬɦɟɬɤɭ 0.000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ, 

ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 185,90 ɦ ɜ ɛɚɥɬɢɣɫɤɨɣ ɫɢɫɬɟɦɟ ɜɵɫɨɬ.  
ɉɪɨɟɤɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɬɚɥɶɧɨɦ ɤɚɪɤɚɫɟ ɫ ɩɨɤɪɵɬɢɟɦ ɩɨ 

ɫɬɚɥɶɧɵɦ  ɫɬɪɨɩɢɥɶɧɵɦ ɛɚɥɤɚɦ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ 
ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ  ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ. Ɂɞɚɧɢɟ ɨɬɚɩɥɢɜɚɟɦɨɟ.  

Ɏɭɧɞɚɦɟɧɬɵ ɫɜɚɣɧɵɟ ɫɛɨɪɧɵɟ ɦɨɧɨɥɢɬɧɵɟ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
ɉɨ ɩɟɪɢɦɟɬɪɭ ɡɞɚɧɢɹ  ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɬɦɨɫɬɤɚ.  

ɋɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɛɥɨɤɨɜ «ɋɢɛɢɬ» ɬɨɥɳɢɧɨɣ 400 ɦɦ. 
ȼɵɯɨɞ ɧɚ  ɤɪɨɜɥɸ ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɥɟɫɬɧɢɰɟ. ȼɨɞɨɫɬɨɤ 

ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ.  
 
1.2 Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
- ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ – 2. 
- ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ – II . 
- Ʉɥɚɫɫ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – ɋ0. 
- Ʉɥɚɫɫ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ɏ 5.1. 
Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: 
- ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ – 826 ɦ2; 
- Ɉɛɳɚɹ ɩɥɨɳɚɞɶ – 1143,01 ɦ2; 
- ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ – 7618,86 ɦ3. 
 
1.3 Ʉɥɢɦɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɋɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. Ʉɪɚɫɧɨɹɪɫɤ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ. 
ɉɨ [15] ɨɩɪɟɞɟɥɹɟɦ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɝɨɪɨɞɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ 

ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 – ɦɢɧɭɫ 42 oɋ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɨɡɞɭɯɚ <=8, oɋ – ɦɢɧɭɫ 7,1 oɋ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ, ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɨɡɞɭɯɚ <=8, oɋ – 233 ɫɭɬ. 
Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɩɨ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ 

ɩɹɬɢɞɧɟɜɤɢ - 4 oɋ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɪɚɜɧɨ 1,8 ɤɉɚ (180 ɤɝɫ/ɦ2), III ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ. 
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ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ – 0,38 ɤɉɚ (38 ɤɝɫ/ɦ), III 
ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ. 

Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – Iȼ. 
ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɩɨ ɋɉ 14.13330.2011 – 6 ɛɚɥɥɨɜ. 
 
1.4 Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ 
 
Ɋɟɲɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɨ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɭɸɳɢɯ ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɵɯ, 

ɩɥɚɧɢɪɨɜɨɱɧɵɯ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɧɨɪɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ɏɭɧɞɚɦɟɧɬɵ – ɫɜɚɣɧɵɟ ɫɛɨɪɧɵɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɪɨɫɬɜɟɪɤɢ – 
ɦɨɧɨɥɢɬɧɵɟ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɡɞɚɧɢɹ – ɤɚɪɤɚɫɧɚɹ ɫ ɫɚɦɨɧɟɫɭɳɢɦɢ ɫɬɟɧɚɦɢ ɢɡ 
ɛɥɨɤɨɜ ɬɨɥɳɢɧɨɣ 400 ɦɦ ɫ ɨɛɥɢɰɨɜɤɨɣ Al  - ɩɚɧɟɥɹɦɢ «Ʉɪɚɫɩɚɧ» ɜ ɨɫɹɯ 1-12, Ⱥ-
ȿ, ɫ ɨɛɥɢɰɨɜɤɨɣ ɨɤɪɚɲɟɧɧɵɦ ɩɪɨɮɥɢɫɬɨɦ ɜ ɨɫɹɯ 12-1, ȿ-Ⱥ. 
ɉɪɨɞɨɥɶɧɚɹ ɠɟɫɬɤɨɫɬɶ ɤɚɪɤɚɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɫɜɹɡɹɦɢ. 

Ʉɪɨɜɥɹ: 
- ɜ ɨɫɹɯ 1-7 ɨɞɧɨɫɤɚɬɧɚɹ ɫɨɜɦɟɳɟɧɧɚɹ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɉȼɏ-ɦɟɦɛɪɚɧɵ 

PROTAN SE ɫ ɭɬɟɩɥɟɧɢɟɦ ɢɡ ɩɥɢɬ RockWool Ɋɭɮ Ȼɚɬɬɫ ɬɨɥɳɢɧɨɣ 220 ɦɦ ɩɨ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɩɪɨɝɨɧɚɦ; 

- ɜ ɨɫɹɯ 7-12 ɨɞɧɨɫɤɚɬɧɚɹ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɨɮɥɢɫɬɨɜ ɫ ɩɨɥɢɦɟɪɧɵɦ 
ɩɨɤɪɵɬɢɟɦ ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɛɚɥɤɚɦ ɫ ɭɬɟɩɥɟɧɢɟɦ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɢɡ 
ɩɥɢɬ RockWool Ɋɭɮ Ȼɚɬɬɫ ɬɨɥɳɢɧɨɣ 140 ɦɦ. 

ȼɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ ɬɨɥɳɢɧɨɣ 200 ɦɦ ɢ ɩɟɪɟɝɨɪɨɞɤɢ ɬɨɥɳɢɧɨɣ 100 ɦɦ 
(ɥɟɫɬɧɢɰɵ, ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɢ ɫɚɧɭɡɥɵ) – ɢɡ ɛɥɨɤɨɜ «ɋɢɛɢɬ», 
ɩɟɪɟɝɨɪɨɞɤɢ ɬɨɥɳɢɧɨɣ 100 ɦɦ (ɜ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɯ ɡɚɥɚɯ ɢ ɜ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɨɦɟɳɟɧɢɹɯ) – ɢɡ ɥɢɫɬɨɜ ȽɄɅȼ ɬɨɥɳɢɧɨɣ 12,5 ɦɦ ɧɚ 
ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɚɪɤɚɫɟ ɫɨ ɡɜɭɤɨɢɡɨɥɹɰɢɟɣ ɢɡ ɩɥɢɬ RockWool Ʌɚɣɬ Ȼɚɬɬɫ 
ɬɨɥɳɢɧɨɣ 50 ɦɦ. 

Ɉɤɧɚ – ɢɡ ɩɪɨɮɢɥɟɣ ɉȼɏ ɫ ɞɜɭɯɤɚɦɟɪɧɵɦɢ ɫɬɟɤɥɨɩɚɤɟɬɚɦɢ. 
ȼɢɬɪɚɠɢ – ɢɡ ɨɤɪɚɲɟɧɧɵɯ ɚɥɸɦɢɧɢɟɜɵɯ ɩɪɨɮɢɥɟɣ ɫ ɞɜɭɯɤɚɦɟɪɧɵɦɢ 

ɫɬɟɤɥɨɩɚɤɟɬɚɦɢ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɡɚɬɟɦɧɟɧɧɵɦ ɫɬɟɤɥɨɦ. 
ȼɨɪɨɬɚ – ɫɟɤɰɢɨɧɧɵɟ ɫ ɤɚɥɢɬɤɚɦɢ. 
Ⱦɜɟɪɢ ɧɚɪɭɠɧɵɟ (ɭɬɟɩɥɟɧɧɵɟ) ɢ ɜɧɭɬɪɟɧɧɢɟ – ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ 

ɩɪɨɮɢɥɟɣ. 
ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɢ ɩɨɥɵ – ɫɨɝɥɚɫɧɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ 

ɩɨɦɟɳɟɧɢɣ. 
 

1.5 Ɂɚɳɢɬɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ 
ɪɚɡɪɭɲɟɧɢɹ 
 

 -Ɂɚɳɢɬɭ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ ɜɵɩɨɥɧɢɬɶ ɫɨɝɥɚɫɧɨ ɋɉ 28.13330.2012 
«Ɂɚɳɢɬɚ ɫɬɚɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢ». 

- ɉɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɟɪɟɞ ɨɤɪɚɲɢɜɚɧɢɟɦ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
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ɩɭɬɟɦ ɭɞɚɥɟɧɢɹ ɪɠɚɜɱɢɧɵ ɢ ɩɪɨɤɚɬɧɨɣ ɨɤɚɥɢɧɵ ɫ ɩɨɦɨɳɶɸ ɪɭɱɧɨɝɨ ɢɥɢ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɚɛɪɚɡɢɜɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɨɱɢɫɬɤɢ ɨɬ ɠɢɪɨɜɵɯ ɢ ɩɪɨɱɢɯ 
ɡɚɝɪɹɡɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɜɨɥɨɫɹɧɵɯ ɤɢɫɬɟɣ ɢɥɢ ɜɟɬɨɲɟɣ, ɫɦɨɱɟɧɧɵɯ ɜ ɭɚɣɬ-
ɫɩɢɪɢɬɚ. 

- Ƚɪɭɧɬɨɜɤɭ ɢ ɨɤɪɚɫɤɭ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɦɟɫɬɚɯ ɧɚɪɭɲɟɧɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɜ  ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɫɜɚɪɤɢ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɋɉ 
28.13330.2012 «Ɂɚɳɢɬɚ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɤɨɪɪɨɡɢɢ». 
 

1.6 ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
 

- Ⱦɥɹ II  ɫɬɟɩɟɧɢ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɡɞɚɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ 
ɧɟɡɚɳɢɳɟɧɧɵɟ ɨɬ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɫɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ.  

- ȼ ɩɟɪɟɤɪɵɬɢɹɯ ɩɨɦɟɳɟɧɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɨɞɭɥɟɣ ɩɨɜɟɪɯɧɨɫɬɶ 
ɩɪɨɮɥɢɫɬɚ ɫɨ ɫɬɨɪɨɧɵ ɩɨɦɟɳɟɧɢɹ ɡɚɳɢɬɢɬɶ ɨɝɧɟɡɚɳɢɬɧɵɦ ɫɨɫɬɚɜɨɦ "ɋȽɄ-2" 
Ɍɍ 7719-171-21366107-02 ɬɨɥɳɢɧɨɣ ɩɨɤɪɵɬɢɹ 2,2ɦɦ (45ɦɢɧɭɬ, 4-ɹ 
ɝɪɭɩɩɚɨɝɧɟɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ ɇɉȻ 236-97). 

- ɒɜɵ ɦɟɠɞɭ ɩɟɪɟɤɪɵɬɢɹɦɢ ɢ ɫɬɟɧɚɦɢ, ɦɟɠɞɭ ɧɚɪɭɠɧɵɦɢ ɫɬɟɧɚɦɢ ɢ 
ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɜ ɜɟɧɬɤɚɦɟɪɚɯ ɢ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɬɳɚɬɟɥɶɧɨ ɡɚɞɟɥɚɬɶ ɧɚ ɜɫɸ 
ɜɵɫɨɬɭ ɢ ɲɢɪɢɧɭ ɲɜɨɜ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɨɣ (ȽɈɋɌ 4640-93) ɦɚɪɤɢ ɇȽ ɫ 
ɡɚɩɨɥɧɟɧɢɟɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɝɟɪɦɟɬɢɤɨɦ ɋɊ 6015/ɋɊ 606 (HILTI ) ɧɚ 
ɝɥɭɛɢɧɭ 100ɦɦ ɫ ɞɜɭɯ ɫɬɨɪɨɧ. 

- Ɇɟɫɬɚ ɩɪɨɯɨɞɚ ɬɪɚɧɡɢɬɧɵɯ ɜɨɡɞɭɯɨɜɨɞɨɜ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɢɫɬɟɦ 
ɨɬɨɩɥɟɧɢɹ, ɜɨɞɨɩɪɨɜɨɞɚ ɭɩɥɨɬɧɹɸɬɫɹ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɨɣ (ɇȽ), ɨɛɟɫɩɟɱɢɜɚɹ 
ɧɨɪɦɢɪɭɟɦɵɣ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɨɝɪɚɠɞɟɧɢɣ. 

- Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɢ ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɡɞɚɧɢɟ ɢɦɟɟɬ 
ɞɜɟ ɩɨɠɚɪɧɵɯ ɥɟɫɬɧɢɰ ɬɢɩɚ ɉ2. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɫ ɤɪɨɜɥɢ ɧɚ ɤɪɨɜɥɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɠɚɪɧɚɹ ɥɟɫɬɧɢɰɚ ɬɢɩɚ ɉ1. 
 

1.7 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
 

1.7.1 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɡɞɚɧɢɹ 
 

Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɦ ɩɨ [15]. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɬɟɧɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 

1.1. 
 
Ɍɚɛɥɢɰɚ 1.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɬɟɧɵ 

ɇɨɦɟɪ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ 
Ɍɨɥɳɢɧɚ 
ɫɥɨɹ, , ɦ 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, , 
ȼɬ/(ɦɨɋ) 

1 ɋɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɥɢɫɬ  =2700ɤɝ/ɦ3 

0,03 221 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
2 ȼɨɡɞɭɲɧɚɹ ɩɪɨɫɥɨɣɤɚ 0,02 0,16 
3 ɍɬɟɩɥɢɬɟɥɶ – ɦɢɧɟɪɚɥɶɧɚɹ 

ɜɚɬɚ =200ɤɝ/ɦ3 
ɯ 0,078 

4 ɋɬɟɧɨɜɵɟ ɛɥɨɤɢ «ɋɢɛɢɬ» 
=600ɤɝ/ɦ3 

0,4 0,24 

 
Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ (°ɋ·ɫɭɬ/ɝɨɞ), ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 

ȽɋɈɉ=(tɜ- tɨɬ) ∙ z ɨɬ ,  (1.7.1) 
 
ɝɞɟ  tɜ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ, °C; 
          tɨɬ, z ɨɬ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °C, ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ/ɝɨɞ, ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɫɜɨɞɭ 
ɩɪɚɜɢɥ ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɟ 
ɛɨɥɟɟ 8 [15]. 

ɉɪɢɧɢɦɚɟɦ tɜ 
= 20 oC; tɨɬ=-6,7 oC; z ɨɬ =233 ɫɭɬ. 

 
ȽɋɈɉ= (20- (-6,7) ∙ 233= 6221,1 °ɋ·ɫɭɬ/ɝɨɞ 

 
Ɍɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟܴ଴̞˓ ,(ɦ·°ɋ)/ȼɬ, ɬɟɩɥɨɩɟɪɟɞɚɱɢ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ܴ଴̞˓ = ܽ ∙ Гʠʝʞ + ܾ ,  (1.7.2). 
 
ɝɞɟ  a – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 
ɬɚɛɥɢɰɵ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ [15,ɬɚɛɥɢɰɚ 3]; 
         b – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 
ɬɚɛɥɢɰɵ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɡɞɚɧɢɣ [15, ɬɚɛɥɢɰɚ 3]; 
         ȽɋɈɉ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.7.1). 

ɉɪɢɧɢɦɚɟɦ a = Ͳ,ͲͲͲʹ ܾ = ͳ,Ͳ. 
 ܴ଴̞˓=Ͳ,ͲͲͲʹ ∙ ͸ʹʹͳ,ͳ + ͳ,Ͳ = 2,24 (ɦ·°ɋ)/ȼɬ. 
 

Ɍɨɥɳɢɧɚ ɢɫɤɨɦɨɝɨ ɫɥɨɹ δ2,ɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ߜଶ = ቀܴ଴̞˓ − ଵఈ˅ + ఋభ𝜆భ + ఋమ𝜆మ + ఋర𝜆ర + ଵఈːቁ ∙ ଷߣ ,  (1.7.3) 

 
ɝɞɟ 𝛼˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ, 
ȼɬ/(ɦ2°C), ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧ; 𝛼ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ, 
ȼɬ/(ɦ2.°C), ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ. 

Rɬɪ
ɨ  - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.7.2); 
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δ1; δ2;δ4;Ȝ1;Ȝ2;Ȝ3; Ȝ3 – ɢɡ ɬɚɛɥɢɰɵ 1.1. 
ɉɪɢɧɢɦɚɟɦ 𝛼˅=8,7 ȼɬ/(ɦ2°C); 𝛼ː= 23 ȼɬ/(ɦ2.°C); Ȝ,δ – ɩɪɢɧɢɦɚɟɦ ɢɡ 

ɬɚɛɥɢɰɵ 1.1. 
ଶߜ  = ቀʹ,ʹͶ − ଵ଼,଻ + ଴,଴ଷଶଶଵ + ଴,଴ଶ଴,ଵ଺ + ଴,ସ଴,ଶସ + ଵଶଷቁ ∙ Ͳ,Ͳ͹ͺ = ͵,Ͳʹ ɦ. 
 

Ɏɚɤɬɢɱɟɫɤɚɹ ɬɨɥɳɢɧɚ ɨɫɧɨɜɧɨɝɨ ɫɥɨɹ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ߜ˘̠ =0,7ɦ. 
Ɏɚɤɬɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rˑ̠  ,(ɦ·°ɋ)/ȼɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 ܴ˗ = ቀ ଵఈ˅ + ఋభ𝜆భ + ఋమ𝜆మ + ఋయ𝜆య + ఋర𝜆ర + ଵఈːቁ ,  (1.7.4) 

 
ɝɞɟ 𝛼˅ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (1.7.3); 𝛼ː – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (1.7.3). 
 ܴˑ̠ = ቀ ଵ଼,଻ + ଴,଴ଷଶଶଵ + ଴,଴ଶ଴,ଵ଺ + ଴,଴଻଴,଴଻଺ + ଴,ସ଴,ଶସ + ଵଶଷቁ = 2,78 (ɦ·°ɋ)/ȼɬ. 
 

ɇɚɣɞɟɧɧɭɸ ɬɨɥɳɢɧɭ ɢɫɤɨɦɨɝɨ ɫɥɨɹ ɩɪɨɜɟɪɹɟɦ ɢɡ ɭɫɥɨɜɢɹ 
 ܴˑ̞˓ < ܴˑ̠ ,  
  
ɝɞɟ  ܴˑ̠  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.7.2). 
 

2,24<2,78 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ, ɪɚɜɧɭɸ 70 ɦɦ. 
 
1.7.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɪɨɜɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɪɨɜɥɢ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɭ 1.2. 
 
Ɍɚɛɥɢɰɚ 1.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɪɨɜɥɢ 

ɇɨɦɟɪ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 
Ɍɨɥɳɢɧɚ ɫɥɨɹ δ, 

ɦ 
Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ λ, 

ȼɬ/(ɦ℃) 
1 ɋɬɚɥɶɧɨɣ ɩɪɨɮ. 

ɥɢɫɬ =2500ɤɝ/ɦ3 
0,045 58 

2 Ɇɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ 
(ɋɉ 50.13330.2012) 
=200 ɤɝ/ɦ3; 

? 0,078 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 

3 ɋɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ 
ɥɢɫɬ =2500ɤɝ/ɦ3; 

0,045 58 

 
Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ (°ɋ·ɫɭɬ/ɝɨɞ), ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 
 

ȽɋɈɉ=(tɜ- tɨɬ) ∙ z ɨɬ ,  (1.7.5) 
 
ɝɞɟ  tɜ – ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɡɞɚɧɢɹ, °C; 

tɨɬ, zɨɬ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °C, ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɫɭɬ/ɝɨɞ, ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ [15]. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: tɜ 
= 20 oC; tɨɬ=-6,7 oC; z ɨɬ =233 ɫɭɬ. 

 
ȽɋɈɉ= (20- (-6,7) ∙ 233= 6221,1 °ɋ·ɫɭɬ/ɝɨɞ 

 
Ɍɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ܴ଴̞˓, (ɦ·°ɋ)/ȼɬ, ɬɟɩɥɨɩɟɪɟɞɚɱɢ 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ܴ଴̞˓ = ܽ ∙ Гʠʝʞ + ܾ ,  (1.7.6). 
 
ɝɞɟ  a – ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ [15, ɬɚɛɥɢɰɚ 3]; 

b – ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ [15, ɬɚɛɥɢɰɚ 3]; 
ȽɋɈɉ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.7.5). 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: a = Ͳ,ͲͲͲʹͷ; ܾ = ͳ,ͷ. 

 ܴ଴̞˓=Ͳ,ͲͲͲʹͷ ∙ ͸ʹʹͳ,ͳ + ͳ,ͷ = 3,06 (ɦ·°ɋ)/ȼɬ 
 

Ɍɨɥɳɢɧɚ ɢɫɤɨɦɨɝɨ ɫɥɨɹ δ2,ɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ଶߜ  = ቀܴ଴̞˓ − ଵఈ˅ + ఋభ𝜆భ + ఋయ𝜆య + ଵఈːቁ ∙ ଷߣ ,  (1.7.7) 

 
ɝɞɟ  𝛼˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ, 
ȼɬ/(ɦ2°C), ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧ; 𝛼ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ, 
ȼɬ/(ɦ2.°C), ɞɥɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧ. 
         Rɬɪ

ɨ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.7.6); 
         δ1;δ3;Ȝ1;Ȝ2;Ȝ3 – ɢɡ ɬɚɛɥɢɰɵ 2. 

ɉɪɢɧɢɦɚɟɦ 𝛼˅=8,7 ȼɬ/(ɦ2°C); 𝛼ː= 23 ȼɬ/(ɦ2.°C); Ȝ,δ – ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɬɚɛɥɢɰɵ 2. 
 

ଶߜ  = ቀ͵,Ͳ − ଵ଼,଻ + ଴,଴଼ହ଼ + ଴,଴଼ହ଼ + ଵଶଷቁ ∙ Ͳ,ͲͶͷ = Ͳ,ʹͶ ˏ  
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Ɏɚɤɬɢɱɟɫɤɚɹ ɬɨɥɳɢɧɚ ɨɫɧɨɜɧɨɝɨ ɫɥɨɹ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ߜ˘̠ =0,24ɦ 

Ɏɚɤɬɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ Rˑ̠  ,(ɦ·°ɋ)/ȼɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 
 ܴˑ̠ = ቀ ଵఈ˅ + ఋభ𝜆భ + ఋమ𝜆మ + ఋయ𝜆య + ଵఈːቁ ,  (1.7.8) 

 
ɝɞɟ 𝛼˅ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (1.7.7); 𝛼ː – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (1.7.7). 
 ܴˑ̠ = ቀ ଵ଼,଻ + ଴,଴଼ହ଼ + ଴,ଶସ଴,଴଻଼ + ଴,଴ସ଼ହ଼ + ଵଶଷቁ = 3,17 (ɦ·°ɋ)/ȼɬ 

 
ɇɚɣɞɟɧɧɭɸ ɬɨɥɳɢɧɭ ɢɫɤɨɦɨɝɨ ɫɥɨɹ ɩɪɨɜɟɪɹɟɦ ɢɡ ɭɫɥɨɜɢɹ 

 ܴˑ̞˓ < ܴˑ̠ , 
 
ɝɞɟ  ܴˑ̠  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.7.8); ܴˑ̞˓ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1.7.6). 
 

3,06<3,17 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ, ɪɚɜɧɭɸ 240 ɦɦ. 
 

1.8 Ɉɬɞɟɥɤɚ ɩɨɦɟɳɟɧɢɣ 
 
 ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.3. 
 
Ɍɚɛɥɢɰɚ 1.3 – ȼɟɞɨɦɨɫɬɶ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 

ɇɚɢɦɟ-
ɧɨɜɚɧɢɟ 

ɢɥɢ 
ɧɨɦɟɪ 

ɩɨɦɟɳɟ-
ɧɢɹ 

ȼɢɞ ɨɬɞɟɥɤɢ ɷɥɟɦɟɧɬɨɜ ɢɧɬɟɪɶɟɪɨɜ 

ɉɪɢɦɟɱɚɧɢɟ ɉɨɬɨɥɨɤ ɉɥɨɳɚɞɶ 
ɋɬɟɧɵ, 

ɩɟɪɟɝɨɪɨɞɤɢ 
ɉɥɨɳɚɞɶ 

1 ɷɬɚɠ: 
101, 
102, 103 

ɋɨɜɦɟɳɟɧɧɚɹ 
ɤɪɨɜɥɹ 

- 

Ɍɨɧɤɨɫɥɨɣɧɚɹ 
ɛɚɡɨɜɚɹ ɚɤɪɢɥɨɜɚɹ 
ɲɬɭɤɚɬɭɪɤɚ ɋɌ63 
«ɤɨɪɨɟɞ» 3,0 ɦɦ. 
ɉɨɤɪɚɫɤɚ ȼȾ-ȺɄ-
121 (ɫ ɤɨɥɟɪɨɦ) 

400,6 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.3 
1 ɷɬɚɠ: 
104,105,
106,112,
113,114, 
120,121,
124,125 
2 ɷɬɚɠ: 
210,213,
214,215 

ɒɬɭɤɚɬɭɪɤɚ 
ɋɌ 29. 
ɉɨɤɪɚɫɤɚ ȼȾ-
ȺɄ-121 
(ɛɟɥɨɝɨ ɰɜɟɬɚ) 243,5 

ɒɬɭɤɚɬɭɪɤɚ ɋɌ 29. 
ɉɨɤɪɚɫɤɚ ȼȾ-ȺɄ-
121 (ɫ ɤɨɥɟɪɨɦ). 

538,0 

 

1 ɷɬɚɠ: 
108,110,
111,115,
116,117,
118,119,
126,127 
2 ɷɬɚɠ: 
201, 
205,206,
207,208,
209,216 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
«Ⱥɪɦɫɬɪɨɧɝ»: 
ɇ=500 ɦɦ. 

656,23 

ɒɬɭɤɚɬɭɪɤɚ ɋɌ 63. 
ɉɨɤɪɚɫɤɚ ȼȾ-ȺɄ-
121 (ɫ ɤɨɥɟɪɨɦ). 

526,0 
 
 
 
 
 
643,6 

 

1 ɷɬɚɠ: 
209,222,
223 
2 ɷɬɚɠ: 
202,203,
204,211,
212 

ɉɨɞɜɟɫɧɨɣ 
ɩɨɬɨɥɨɤ 
«Ⱥɪɦɫɬɪɨɧɝ»: 
ɇ=500 ɦɦ. 51,13 

ɒɬɭɤɚɬɭɪɤɚ ɋɌ 29. 
ɉɨɤɪɚɫɤɚ ȼȾ-ȺɄ-
121 (ɫ ɤɨɥɟɪɨɦ). 

379,0 
 
 
215,0 

 

 
1.9 Ɂɚɩɨɥɧɟɧɢɟ ɩɪɨɟɦɨɜ 

 
ȼɟɞɨɦɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.4 

 
Ɍɚɛɥɢɰɚ 1.4 – ȼɟɞɨɦɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ ɞɜɟɪɧɵɯ ɩɪɨɟɦɨɜ 

ɉɨɡ. Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ. Ɇɚɫɫɚ 

ɟɞ., ɤɝ 
ɉɪɢɦɟ-
ɱɚɧɢɟ 1 ɷɬ. 2 ɷɬ. ȼɫɟɝɨ 

1 ɈɈɈ 
«DoorHan» 

ȼɨɪɨɬɚ 
ɫɟɤɰɢɨɧɧɧɵɟ ɫ 
ɤɚɥɢɬɤɨɣ Ⱦɋɇ 
ȾɄɇ 1-2-2 Ɇ2 ɍ 
2400-1270 

6 - 6   

2 ȽɈɋɌ 31173-
2003 

Ⱦɜɟɪɧɨɣ ɛɥɨɤ ɢɡ 
ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɩɪɨɮɢɥɹ ɧɚɪɭɠɧɵɣ 
ɭɬɟɩɥɟɧɧɵɣ 
ɨɫɬɟɤɥɟɧɧɵɣ ȾȺɇ 
Ɉ Ⱦȼ ɍ 2400-1270 

6 - 6   
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.4 
3 ȽɈɋɌ 23747-88 Ⱦɜɟɪɧɨɣ ɛɥɨɤ ɢɡ 

ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɩɪɨɮɢɥɹ 
ɜɧɭɬɪɟɧɧɢɣ 
ɨɫɬɟɤɥɟɧɧɵɣ ȾȺɇ 
Ɉ Ⱦȼ 2400-1270 

2 - 2   

4 Ɍɍ 5262-001-
57323007-2001 

Ⱦɜɟɪɶ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ȼ 
30 ɞɜɭɩɨɥɶɧɚɹ Ⱦɉ 
2370-1270 

2 1 3   

5 Ɍɍ 5262-001-
57323007-2001 

Ⱦɜɟɪɶ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ȼ 
30 ɨɞɧɨɩɨɥɶɧɚɹ Ⱦɉ 
2370-1270 

4 1 5   

6 ȽɈɋɌ 23747-88 Ⱦɜɟɪɧɨɣ ɛɥɨɤ ɢɡ 
ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɩɪɨɮɢɥɹ 
ɜɧɭɬɪɟɧɧɢɣ ɝɥɭɯɨɣ 
ȾȺȼ Ƚ Ⱦȼ 2370-
1270 

3 1 4   

7 ȽɈɋɌ 23747-88 Ⱦɜɟɪɧɨɣ ɛɥɨɤ ɢɡ 
ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɩɪɨɮɢɥɹ 
ɜɧɭɬɪɟɧɧɢɣ ɝɥɭɯɨɣ 
ȾȺȼ Ƚ ɉ 2070-970 

3 2 5   

8 ȽɈɋɌ 23747-88 Ɍɨ ɠɟ (ɥɟɜɵɣ) 5 5 10   
9 ȽɈɋɌ 23747-88 ȾȺȼ Ƚ Ʌ 2070-870 - 1 1   
10 ȽɈɋɌ 23747-88 ȾȺȼ Ƚ ɉ 2070-770 

(ɫ ɩɨɪɨɝɨɦ) 
2 - 2   

11 ȽɈɋɌ 23747-88 Ɍɨ ɠɟ (ɥɟɜɵɣ) 2 3 5   
12 ȽɈɋɌ 23747-88 Ⱦɜɟɪɧɨɣ ɛɥɨɤ ɢɡ 

ɚɥɸɦɢɧɢɟɜɨɝɨ 
ɩɪɨɮɢɥɹ ȾȺȼ Ɉ 
Ⱦȼ 2400-1470 

3 3 6   

13 Ɍɍ 5262-001-
57323007-2001 

Ʌɸɤ Ʌɉ 870-870 - - 1   
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2 Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 

2.1 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɮɨɪɦɢɪɭɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɱɟɫɤɢɯ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ  ɤɚɪɤɚɫɚɦ ɡɞɚɧɢɹ [10]. 

 
2.1.1 Ɋɚɡɛɢɜɤɚ ɫɟɬɤɢ ɤɨɥɨɧɧ 

 
Ɋɚɡɦɟɳɟɧɢɟ ɤɨɥɨɧɧ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɞɜɚ ɩɚɪɚɦɟɬɪɚ: 
- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɦɢ ɨɫɹɦɢ ɩɪɨɞɨɥɶɧɵɯ ɪɹɞɨɜ ɤɨɥɨɧɧ 

(ɩɪɨɥɟɬ ɡɞɚɧɢɹ) L; 
- ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɦɢ ɨɫɹɦɢ ɩɨɩɟɪёɤ ɡɞɚɧɢɹ (ɲɚɝ 

ɤɨɥɨɧɧ) ȼ. 
ɉɪɨɥɟɬ ɡɞɚɧɢɹ ɩɪɢɧɹɬ ɧɚ ɨɫɧɨɜɟ ɡɚɞɚɧɢɹ ɬɟɯɧɨɥɨɝɨɜ, ɫ ɭɱɟɬɨɦ ɮɚɤɬɨɪɨɜ 

ɢ ɩɪɢɧɰɢɩɨɜ ɭɧɢɮɢɤɚɰɢɢ (ɨɬ 12 ɢ 36 ɦ ɢ ɛɨɥɟɟ). ɒɚɝ ɤɨɥɨɧɧ ɧɚɪɭɠɧɵɯ ɢ 
ɜɧɭɬɪɟɧɧɢɯ ɪɹɞɨɜ ɤɨɥɨɧɧ ɜ ɨɫɹɯ Ȼ-Ƚ 12 ɦ, ɜ ɨɫɹɯ 7-12 18 ɦ. 

ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ ɢ ɫɜɹɡɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 
2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɤɚɪɤɚɫɚ 

ɡɞɚɧɢɹ 
 
Ʉɨɦɩɨɧɨɜɨɱɧɚɹ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

2.2. 
 
2.1.3 Ʉɨɦɩɨɧɨɜɤɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɩɟɪɟɤɪɵɬɢɹ ɡɞɚɧɢɹ 

 
Ʉɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɤɪɵɬɢɹ ɜɤɥɸɱɚɟɬ ɫɢɫɬɟɦɭ ɛɚɥɨɤ, ɫɨɫɬɨɹɳɭɸ ɢɡ 

ɪɢɝɟɥɟɣ ɢ ɛɚɥɨɤ ɧɚɫɬɢɥɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɫ ɲɚɝɨɦ 1 ɦ. ɋɨɩɪɹɠɟɧɢɟ ɛɚɥɨɤ 
ɧɚɫɬɢɥɚ ɫ ɪɢɝɟɥɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ. ɋɨɩɪɹɠɟɧɢɟ ɪɢɝɟɥɹ 
ɩɟɪɟɤɪɵɬɢɹ ɫ ɤɨɥɨɧɧɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɛɨɤɭ ɫ ɩɨɦɨɳɶɸ ɛɨɥɬɨɜɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ ɢ ɨɩɨɪɧɨɝɨ ɫɬɨɥɢɤɚ. 

ɋɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɨɬɦ. +3,920 ɢ ɧɚ ɨɬɦ. 
+8,120 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.
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Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ ɢ ɫɜɹɡɟɣ 



 

20 
 

                   ɚ)                                                                                           ɛ) 

 
Ɋɢɫɭɧɨɤ 2.2 – Ʉɨɦɩɨɧɨɜɨɱɧɚɹ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɡɞɚɧɢɹ 

ɚ – ɜ ɨɫɹɯ ȿ-Ⱥ; ɛ – ɜ ɨɫɹɯ Ƚ-Ȼ 
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Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɨɬɦ. +3,920 
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Ɋɢɫɭɧɨɤ 2.4 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɨɬɦ. +8,120 
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2.2 Ɋɚɫɱɟɬ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
 
Ɋɚɫɱɟɬ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ 

ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɪɚɦɵ (M, N, Q). 
 
2.2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɪɚɦɵ 
 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ 

ɩɨɩɟɪɟɱɧɭɸ ɪɚɦɭ ɜ ɨɫɹɯ 7-12. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɫɯɟɦɭ (ɪɢɫɭɧɨɤ 2.5) 

ɩɪɢɜɨɞɹɬ ɤ ɪɚɫɱɟɬɧɨɣ. ɉɪɢ ɷɬɨɦ ɩɪɢɞɟɪɠɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɯ ɩɪɚɜɢɥ: 
- ɡɚ ɨɫɢ ɫɬɟɪɠɧɟɣ, ɡɚɦɟɧɹɸɳɢɯ ɤɨɥɨɧɧɵ, ɭɫɥɨɜɧɨ ɩɪɢɧɢɦɚɸɬ ɥɢɧɢɢ 

ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɣ ɤɨɥɨɧɧ; 
- ɡɚ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɨɫɶ ɪɢɝɟɥɹ ɩɪɢɧɢɦɚɸɬ ɜ ɪɚɦɚɯ ɫ ɠɟɫɬɤɢɦ 

ɡɚɳɟɦɥɟɧɢɟɦ ɪɢɝɟɥɹ ɜ ɤɨɥɨɧɧɚɯ ɨɫɢ ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɫɤɜɨɡɧɨɝɨ ɪɢɝɟɥɹ (ɮɟɪɦɵ) 
ɢɥɢ ɫɟɪɟɞɢɧɭ ɜɵɫɨɬɵ ɫɩɥɨɲɧɨɝɨ; ɩɪɢ ɲɚɪɧɢɪɧɨɦ ɨɩɢɪɚɧɢɢ – ɥɢɧɢɸ, 
ɫɨɟɞɢɧɹɸɳɭɸ ɰɟɧɬɪɵ ɨɩɨɪɧɵɯ ɲɚɪɧɢɪɨɜ. Ɋɢɝɟɥɢ ɫ ɧɟɛɨɥɶɲɢɦ ɭɤɥɨɧɨɦ – 
ɩɪɢɧɢɦɚɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ; 

- ɜɵɫɨɬɚ ɪɢɝɟɥɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ ɜ ɩɪɟɞɟɥɚɯ (1/8 – 1/12)L1. 
 
2.2.2 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɪɚɦɭ 

 
ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ. 
ɉɨɩɟɪɟɱɧɭɸ ɪɚɦɭ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɩɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ – ɨɬ ɜɟɫɚ 

ɧɟɫɭɳɢɯ ɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɢ ɜɪɟɦɟɧɧɵɟ – ɨɬ ɫɧɟɝɚ, ɜɟɬɪɚ ɢ 
ɞɪɭɝɢɯ ɧɚɝɪɭɡɨɤ, ɟɫɥɢ ɢɦɟɸɬɫɹ. 

ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ ɢ ɤɪɨɜɥɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 -  ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɤɪɵɬɢɹ ɢ ɤɪɨɜɥɢ ɜ 
ɨɫɹɯ 7-12 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 
ɂɡɦɟ-
ɪɢɬɟɥɶ 

ɇɨɪɦɚɬɢɜɧɚɹ 
ɧɚɝɪɭɡɤɚ 

Ȗf 
Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ 

Ɉɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
- ɜ ɨɫɹɯ 7-12: Ʉɪɨɜɥɹ ɢɡ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɪɨɮɥɢɫɬɨɜ ɫ 
ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɩɥɢɬ 
ROCKWOOL Ɋɭɮ Ȼɚɬɬɫ, 
ɬɨɥɳɢɧɨɣ 140 ɦɦ, ɦɚɫɫɨɣ 22,4 
ɤɝ 

ɤɇ/ɦ2 
ɩɨɜɟɪɯ-
ɧɨɫɬɢ 

0,224 1,2 0,269 

ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɤɪɵɬɢɹ 
1) ɉɪɨɝɨɧɵ ɩɪɨɤɚɬɧɵɟ      
[16, m=14,2 ɤɝ/ɦ) ɲɚɝ 1,5 ɦ; 
2) Ȼɚɥɤɚ I25Ȼ2, m=25,8 ɤɝ/ɦ 
3) ɋɜɹɡɢ 

 
 

0,142 
0,258 
0,1 

 
 
 

1,05 
1,05 
1,05 

 
 

0,149 
0,271 
0,063 

ɂɬɨɝɨ:  0,724  0,752 
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Ɋɢɫɭɧɨɤ 2.5 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ 7-12 
 

Ɋɚɫɱɟɬɧɚɹ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ. ɦ ɪɢɝɟɥɹ ɩɨɤɪɵɬɢɹ ɜ ɨɫɹɯ 7-12 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 𝑞 = 𝑞௥ ∙ ܤ = ∑ 𝑞଴𝑖 ∙ ܤ = ௤ೝ௖௢௦ఈ ∙  (2.2.1)                                                          ,ܤ

 
ɝɞɟ 𝑞௥ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɩɨɤɪɵɬɢɹ ɢ ɤɪɨɜɥɢ; 

 α – ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɪɨɜɥɢ ɤ ɝɨɪɢɡɨɧɬɭ;  
 B – ɲɚɝ ɤɨɥɨɧɧ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: 𝑞௥ = 0,752 ɤɇ/ɦ2; cosα = 1; B = 6ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.1), ɩɨɥɭɱɚɟɦ 
 𝑞 = ଴,଻ହଶଵ ∙ ͸ = Ͷ,ͷͳʹ ˍʜ/ˏ. 

 
ɇɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɤɪɵɬɢɹ ɩɨɞɫɱɢɬɵɜɚɟɦ ɜ 

ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 2-5% ɨɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 
ɩɟɪɟɤɪɵɬɢɟ: 

 𝑞ଶ=𝑞௡௢ ∙ ௙ଵߛ ∙ Ͳ,Ͳͷ ∙  (2.2.2)                                                                            ,ܤ
 
ɝɞɟ  qno – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɟɤɪɵɬɢɟ; 

Ȗf1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ; 
B – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.2.1). 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: qno = 10 ɤɇ/ɦ2; Ȗf1 = 1,2; ȼ = 6 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.2), ɩɨɥɭɱɚɟɦ 
 𝑞ଶ =10 ∙ 1,2 ∙ 0,05 ∙ 6 = 3,6 ɤɇ/ɦ. 
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ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɤɨɥɨɧɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௞ܩ  = ݉ ∙ ௙ଵߛ ∙ ݈ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ,                                                                 (2.2.3) 
 

ɝɞɟ ݉ – ɥɢɧɟɣɧɚɹ ɩɥɨɬɧɨɫɬɶ; ߛ௙ଵ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; 
l – ɞɥɢɧɚ ɤɨɥɨɧɧɵ. 

- ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 7 ɢɡ ɞɜɭɬɚɜɪɚ 40Ʉ1. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: m = 138,0 ɤɝ/ɦ3; l = 10,9 ɦ; ߛ௙ଵ = 1,05. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.3), ɩɨɥɭɱɚɟɦ 
௞ସܩ  = ͳ͵ͺ ∙ ͳ,Ͳͷ ∙ ͳͲ,ͻ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͳͷ,Ͷͻ ˍʜ. 
 
- ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 8 ɢɡ ɞɜɭɬɚɜɪɚ 40Ʉ1. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: m = 138,0 ɤɝ/ɦ3; l = 10,46 ɦ; ߛ௙ଵ = 1,05. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.3), ɩɨɥɭɱɚɟɦ 

௞ହܩ  = ݉ଶ ∙ ௙ଵߛ ∙ ݈ଶ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͳ͵ͺ ∙ ͳ,Ͳͷ ∙ ͳͲ,Ͷ͸ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͳͶ,ͺ͹ ˍʜ. 
 
- ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 9 ɢɡ ɞɜɭɬɚɜɪɚ 40Ʉ1. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: m = 138,0 ɤɝ/ɦ3; l = 10,17 ɦ; ߛ௙ଵ = 1,05. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.3), ɩɨɥɭɱɚɟɦ 
௞଺ܩ  = ͳ͵ͺ ∙ ͳ,Ͳͷ ∙ ͳͲ,ͳ͹ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͳͶ,Ͷ͸ ˍʜ. 
 
- ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 10 ɢɡ ɞɜɭɬɚɜɪɚ 40Ʉ1. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: m = 138,0 ɤɝ/ɦ3; l = 9,80 ɦ; ߛ௙ଵ = 1,05. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.3), ɩɨɥɭɱɚɟɦ 
௞଻ܩ  = ͳ͵ͺ ∙ ͳ,Ͳͷ ∙ ͻ,ͺͲ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͳ͵,ͻ͵ ˍʜ. 
 
- ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 11 ɢɡ ɞɜɭɬɚɜɪɚ 40Ʉ1. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: m = 138,0 ɤɝ/ɦ3; l = 9,43 ɦ; ߛ௙ଵ = 1,05. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.3), ɩɨɥɭɱɚɟɦ 
௞଼ܩ  = ͳ͵ͺ ∙ ͳ,Ͳͷ ∙ ͻ,Ͷ͵ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͳ͵,ͶͲ ˍʜ. 
 
- ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 12 ɢɡ ɞɜɭɬɚɜɪɚ 40Ʉ1. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: m = 138,0 ɤɝ/ɦ3; l = 8,69 ɦ; ߛ௙ଵ = 1,05. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.3), ɩɨɥɭɱɚɟɦ 
௞ଽܩ  = ͳ͵ͺ ∙ ͳ,Ͳͷ ∙ ͺ,͸ͻ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ͳʹ,͵ͷ ˍʜ. 
 
ȼɨɡɞɟɣɫɬɜɢɟ ɩɨɫɬɨɹɧɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɨɩɟɪɟɱɧɭɸ ɪɚɦɭ ɤɚɪɤɚɫɚ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.6. 
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Ɋɢɫɭɧɨɤ 2.6 – ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɪɚɦɭ 
 
ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ. 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 1 ɩɨɝ. ɦɟɬɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 
Ɋ = S0·Ȗf·B,                                                                                          (2.2.4) 
 

ɝɞɟ S0 – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ 
ɩɨɤɪɵɬɢɹ; 

Ȗf– ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɟ [16]; 
B – ɲɚɝ ɤɨɥɨɧɧ. 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ 
ɩɨɤɪɵɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
S0 = 0,7·ce·ct·ߤ·Sg ,                                                                                 (2.2.5) 
 

ɝɞɟ ce – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ; 

ct– ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ; ߤ– ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ. 

Sg – ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܿ௘ = (ͳ,ʹ − Ͳ,ͳܸ√݇) ∙ ሺͲ,ͺ + Ͳ,ͲͲʹܾሻ,                                                (2.2.6) 
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ɝɞɟ V– ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɡɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; 
k– ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɬɢɩɚ ɦɟɫɬɧɨɫɬɢ B;  
b – ɲɢɪɢɧɚ ɩɨɤɪɵɬɢɹ. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: V = 3 ɦ/ɫ; k = 0,71;b = 24 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.6), ɩɨɥɭɱɚɟɦ 
 ܿ௘ = (ͳ,ʹ − Ͳ,ͳ ∙ ͵ ∙ √Ͳ,͹ͳͶ) ∙ ሺͲ,ͺ + Ͳ,ͲͲʹ ∙ ʹͶሻ = Ͳ,ͺ. 
 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ce =0,8; ct = 1; 1 = ߤ; Sg = 1,8 ɤɉɚ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.5), ɩɨɥɭɱɚɟɦ 
 
S0 = 0,7·ce·ct·ߤ·Sg = 0,7·0,8·1·1·1,8 = 1,01. 
 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: S0= 1,01; Ȗf = 1,4; B = 5 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.4), ɩɨɥɭɱɚɟɦ 
 
P = S0·Ȗf·B = 1,01·1,4·5 = 7,07 ɤɇ/ɦ, 
 
ȼɨɡɞɟɣɫɬɜɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɱɟɪɟɡ ɩɨɤɪɵɬɢɟ ɧɚ ɩɨɩɟɪɟɱɧɭɸ ɪɚɦɭ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.7. 
 

 
 

Ɋɢɫɭɧɨɤ 2.7 – ȼɨɡɞɟɣɫɬɜɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɪɚɦɭ 
 
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ. 
Ɋɚɣɨɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɹɜɥɹɟɬɫɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɜ III 

ɪɚɣɨɧɟ ɩɨ ɫɤɨɪɨɫɬɧɨɦɭ ɞɚɜɥɟɧɢɸ ɜɟɬɪɚ, ɢ ɞɥɹ ɧɟɝɨ w0 = 0,38 ɤɉɚ – ɧɨɪɦɚɬɢɜɧɨɟ 
ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ. Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɝɥɚɫɧɨ, ɫ 
ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ  ɫ1 = 0,8, ɫ ɡɚɜɟɬɪɟɧɧɨɣ ɫ2 = 0,5. 

ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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W=Wm+Wp,                                                                                              (2.2.7) 
 

ɝɞɟ Wm – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ; 

 Wp - ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ. 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Wm= W0·k·c = 0,38·0,65·0,8 = 0,20  ɤɇ/ɦ2,                                           (2.2.8) 
 

ɝɞɟ W0 – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ; 
 k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɜɵɫɨɬɵ 

ze [2, ɩɪɢɥɨɠɟɧɢɟ ȿ], ɧɚɯɨɞɢɦ ɢɧɬɟɪɩɨɥɹɰɢɟɣ; 
 ɫ – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

ȼ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɩɨ ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɜɟɬɪɨɜɭɸ 
ɧɚɝɪɭɡɤɭ ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɭɪɨɜɧɹ ɡɟɦɥɢ ɞɨ ɨɬɦɟɬɤɢ ɪɚɫɱɟɬɧɨɣ ɨɫɢ ɪɢɝɟɥɹ ɪɚɦɵ 
ɡɚɦɟɧɹɸɬ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɪɚɜɧɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɣ 

 
Weq= W0·keq·c,                                                                                        (2.2.9) 
 

ɝɞɟ keq – ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ [19, ɩɪɢɥɨɠɟɧɢɟ ȿ]; 
W0 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.2.8); 
ɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.2.8). 

ȼɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ ɫ ɭɱɚɫɬɤɚ ɨɬ ɨɫɢ ɪɢɝɟɥɹ ɞɨ ɜɟɪɯɧɟɣ ɨɬɦɟɬɤɢ ɡɞɚɧɢɹ 
ɩɟɪɟɞɚɸɬ ɜ ɜɢɞɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɫɢɥɵ. 

ɋ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɥɨɧɧɭ  
 
q1 = Weq·Ȗf ·ɫɟ = W0·keq·Ȗf ·cɟ·B = 0,38·0,54·1,4·0,8·6   = 1,42 ɤɇ/ɦ, 
 
ɋ ɡɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 
 𝑞̅1 = W0·keq·Ȗf ·cɟ·B = 0,38·0,54·1,4·0,5·6 = 0,89 ɤɇ/ɦ, 
 
Ɂɞɟɫɶ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ Ȗf = 1,4 . 
ɋ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɢ Ⱥ, ɧɚɯɨɞɹɳɟɣɫɹ ɜɵɲɟ ɨɬɦɟɬɤɢ ɪɢɝɟɥɹ: 
ɋ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 
 

W1= W 0·Ȗf
ሺ௞భ+௞మሻଶ ·hɲ·B·ce=0,38·1,4·ሺ଴,଺ଶ଼+଴,଻ଶଶሻଶ ·4,2·6·0,8= 7,29 ɤɇ, 

 
ɋ ɡɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 
 

W2= W 0·Ȗf
ሺ௞భ+௞మሻଶ ·hɲ·B·ce1=0,38·1,4·ሺ଴,଺ଶ଼+଴,଻ଶଶሻଶ ·4,2·6·0,5= 4,56 ɤɇ. 
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Ɂɚɝɪɭɠɟɧɢɟ ɪɚɦɵ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɨɣ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.8. 
 

 
 

Ɋɢɫɭɧɨɤ 2.8 – Ɂɚɝɪɭɠɟɧɢɟ ɪɚɦɵ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɨɣ 
 

Ʉɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɪɟɤɪɵɬɢɟ. 
Ʉɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɪɟɤɪɵɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
q3= qno ·Ȗf·B,                                                                                      (2.2.10) 
 

ɝɞɟ qno – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɟɤɪɵɬɢɟ; 
Ȗf – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ; 
ȼ – ɲɚɝ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: qno = 10ɤɇ/ɦ; Ȗf =1,2; ȼ = 6ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.2.10), ɩɨɥɭɱɚɟɦ 
 
q3= 10·1,2·6 = 60 ɤɇ/ɦ. 
 
Ɂɚɝɪɭɠɟɧɢɟ ɪɚɦɵ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɧɚ ɩɟɪɟɤɪɵɬɢɟ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.9. 
 

 
 

Ɋɢɫɭɧɨɤ 2.9 – Ɂɚɝɪɭɠɟɧɢɟ ɪɚɦɵ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɧɚ 
ɩɟɪɟɤɪɵɬɢɟ 
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2.2.3 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 

 
Ɋɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɤɚɪɤɚɫɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2  - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ 
ɉɨɤɚɡɚɬɟɥɶ Ɋɚɫɱɟɬɧɨɟ 

ɡɧɚɱɟɧɢɟ 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ ɩɨɤɪɵɬɢɹ, ɤɇ/ɦ 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ ɩɟɪɟɤɪɵɬɢɹ, ɤɇ/ɦ 
ȼɟɫ ɤɨɥɨɧɧ 
Gk4, ɤɇ 
Gk5, ɤɇ 
Gk6, ɤɇ 
Gk7, ɤɇ 
Gk8, ɤɇ 
Gk9, ɤɇ 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ ɩɨɤɪɵɬɢɹ Ɋ, ɤɇ/ɦ 
Ʉɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɟɪɟɤɪɵɬɢɟ ɪɚɦɵ 𝑞ଷ, ɤɇ/ɦ 
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ: 
ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɤɨɥɨɧɧɭ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 𝑞௘௤, ɤɇ/ɦ 
ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚ ɤɨɥɨɧɧɭ ɫ ɡɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 𝑞௘௤, ɤɇ/ɦ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɜɞɨɥɶ ɪɢɝɟɥɹ ɫ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ଵܹ, ɤɇ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɜɞɨɥɶ ɪɢɝɟɥɹ ɫ ɡɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ଵܹ, ɤɇ 

4,51 
3,6 

 
15,49 
14,87 
14,45 
13,92 
13,40 
12,35 
7,07 
72,0 

 
1,40 
0,89 
7,29 
4,56 

 
Ɋɚɫɱɟɬ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɜɵɩɨɥɧɹɟɦ ɩɨ ɩɪɨɝɪɚɦɦɟ «SCAD». ȼɟɥɢɱɢɧɵ 

ɭɫɢɥɢɣ ɜ ɪɚɦɟ ɩɪɢ ɞɟɣɫɬɜɢɢ ɩɪɢɥɨɠɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɣ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ.  

Ɋɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɡɚɝɪɭɠɟɧɢɹ ɞɥɹ ɪɢɝɟɥɹ ɩɟɪɟɤɪɵɬɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɡɚɝɪɭɠɟɧɢɹ ɞɥɹ ɪɢɝɟɥɹ 
ɩɟɪɟɤɪɵɬɢɹ 

Ɋɚɫɫɬɨɹɧɢɟ 
ɨɬ ɨɩɨɪɵ, ɦ 

ȼɢɞ 
ɭɫɢ-
ɥɢɹ 

ɍɫɢɥɢɹ ɨɬ ɧɚɝɪɭɡɤɢ, ɤɇ, ɤɇ∙ɦ 

ɉɨɫɬɨɹɧɧɨɣ ɋɧɟɝɨɜɨɣ 
ȼɟɬɪɨɜɨɣ Ʉɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɋɥɟɜɚ ɋɩɪɚɜɚ 

 
0 

M 
N 
Q 

0 
+5,49 
+8,22 

0 
+4,51 

0 

0 
-4,18 

0 

0 
+1,14 

0 

0 
+52,33 
+164,51 

 
3 

M 
N 
Q 

+8,46 
+5,49 
-2,58 

0 
+4,51 

0 

0 
-0,39 

0 

0 
-0,14 

0 

+169,53 
+52,33 
-51,49 
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2.3 Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɨɬɦ. +3,920 ɢ +8,120 
 
2.3.1 Ɋɚɫɱɟɬ ɫɬɚɥɶɧɨɝɨ ɧɚɫɬɢɥɚ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɧɚɫɬɢɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.10. 
 

 
 

Ɋɢɫɭɧɨɤ 2.10– Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɢ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɵ ɫɬɚɥɶɧɨɝɨ ɧɚɫɬɢɥɚ 
 

- ɩɪɨɥɟɬ ݈ː = ͳͲͲͲ ˏˏ; 
- ɦɚɬɟɪɢɚɥ ɧɚɫɬɢɥɚ ɫɬɚɥɶ ɋ245 [19, ɩɪɢɥɨɠɟɧɢɟȼ, ɬɚɛɥɢɰɚ ȼ.1], ɝɪɭɩɩɚ 

ɤɨɧɫɬɪɭɤɰɢɣ 3, ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ t = ɦɢɧɭɫ 400ɋ; 
- ɧɨɪɦɢɪɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɢ ɬɪɟɛɨɜɚɧɢɹ ɩɨ 

ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɚɦ [19, ȼ.2 ɢ ȼ.3 ɩɪɢɥɨɠɟɧɢɹ ȼ]; 

- ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɧɚɫɬɢɥɚ 𝑓௨ = ௟ːଵଶ଴; 

- ɫɜɚɪɤɚ ɷɥɟɦɟɧɬɨɜ – ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɞɭɝɨɜɚɹ ɩɨɪɨɲɤɨɜɨɣ ɩɪɨɜɨɥɨɤɨɣ 
(ɆȾɋɉɉ), ɩɨɪɨɲɤɨɜɚɹ ɩɪɨɜɨɥɨɤɚ ɉɉ-Ⱥɇ-3 ɩɨ [19, ɩɪɢɥɨɠɟɧɢɸ Ƚ, ɬɚɛɥɢɰɚ Ƚ.1]. 

 
Ɋɚɫɱɟɬ ɧɚɫɬɢɥɚ 
ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɦ2 ɧɚɫɬɢɥɚ 𝑞௡ = ͳͲ ˍʜ/ ˏଶ. 
Ɍɨɥɳɢɧɚ ɧɚɫɬɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ௟ː௧ː = ସ௟ː ௙ೠ⁄ଵହ ሺͳ + ଻ଶЕభቀ ೗ː೑ೠቁర௤೙ሻ,                                                                             (2.3.1) 

 
ɝɞɟ 𝑓௨ – ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ; Еଵ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: 𝑓௨ = ௟ːଵଶ଴; Еଵ – 2,26 ∙ͳͲହ Ɇɉɚ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.1), ɩɨɥɭɱɚɟɦ 
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௟ː௧ː = ସ∙ଵଶ଴ଵହ ሺͳ + ଻ଶ∙ଶ,ଶ଺∙ଵ଴ఱ∙ଵ଴యሺଵଶ଴ሻర∙ଵ଴ ሻ = ʹͺ͵,ͳͳ. 

 
ɂɡ ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɫɨɨɬɧɨɲɟɧɢɹ ɬɨɥɳɢɧɚ ɧɚɫɬɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ  
ːݐ  = ௟ːଶ଼ଷ,ଵଵ,                                                                                                  (2.3.2) 

 
ɝɞɟ ݈ː – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.1) 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ݈ː = 100 ɫɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.2) 
ːݐ  = ଵ଴଴ଶ଼ଷ,ଵଵ = Ͳ,͵ͷ ɦɦ. 
 
ɇɚɫɬɢɥ ɩɪɨɟɤɬɢɪɭɟɦ ɢɡ ɥɢɫɬɨɜɨɣ ɪɢɮɥɟɧɨɣ ɫɬɚɥɢ (ȽɈɋɌ 8568-77*); 

ɪɨɦɛɢɱɟɫɤɚɹ ɫɬɚɥɶ tɧ = 6 ɦɦ; ɲɢɪɢɧɚ ɥɢɫɬɨɜ 980 ɦɦ; ɦɚɫɫɚ 1ɦ2 ɥɢɫɬɚ 51,0 ɤɝ [19, 
ɩɪɢɥɨɠɟɧɢɟ ɀ, ɬɚɛɥɢɰɚ ɀ.2]. 

 
2.3.2 Ɋɚɫɱɟɬ ɛɚɥɤɢ ɧɚɫɬɢɥɚ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. 
- ɛɚɥɤɢ ɧɚɫɬɢɥɚ – ɩɪɨɤɚɬɧɵɟ, ɢɡ ɞɜɭɬɚɜɪɨɜ ɩɨ ȽɈɋɌ 26020-83, ɬɢɩ Ȼ,       

1-ɝɨ ɤɥɚɫɫɚ;  
- ɩɪɨɥɟɬ lɛɧ = 6,0 ɦ; 
- ɫɬɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ – ɨɞɧɨɩɪɨɥɟɬɧɚɹ ɲɚɪɧɢɪɧɨ-ɨɩɟɪɬɚɹ; 
- ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ Ȗɫ = 1 [17, ɬɚɛɥɢɰɚ 1]; 
- ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ȗn = 1; 
- ɦɚɬɟɪɢɚɥ ɛɚɥɤɢ – ɫɬɚɥɶ ɋ245 ɩɨ ȽɈɋɌ 27772-88* ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȼ ɢɥɢ 

[19, ɩɪɢɥɨɠɟɧɢɟ ȼ]; ɝɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ 2, ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ t = ɦɢɧɭɫ 40 ɨɋ; ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɦɭ 
ɫɨɫɬɚɜɭ ɫɨɝɥɚɫɧɨ [19, ɬɚɛɥɢɰɚɦ ȼ.2 ɢ ȼ.3 ɩɪɢɥɨɠɟɧɢɹ ȼ]; 

- ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɩɨ [19,ɬɚɛɥɢɰɚɦ ȼ.4 ɢ ȼ.5 ɩɪɢɥɨɠɟɧɢɹ 
ȼ]: Ry = 240 ɇ/ɦɦ2 ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 2 ɞɨ 20 ɦɦ ɜɤɥɸɱɢɬɟɥɶɧɨ,  Run = 370 
ɇ/ɦɦ2; Rs = 0,58  240 = 139,2 ɇ/ɦɦ2; Rɪ = 361 ɇ/ɦɦ2 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɛɚɥɤɢ fu = lɛɧ /200 [19, ɩɪɢɥɨɠɟɧɢɟ ȿ2]. 
ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ.ɦ ɛɚɥɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

qn,ɛɧ = (qno + qn1) a + ɫɜ
ɛɧ,nq ,                                                                     (2.3.3) 

ɝɞɟ  qno – ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɛɚɥɨɱɧɭɸ ɤɥɟɬɤɭ ɩɨ ɡɚɞɚɧɢɸ; 
qnl = mɧ  9,81  10-3 – ɜɟɫ 1 ɦ2 ɧɚɫɬɢɥɚ; 
ɚ – ɲɚɝ ɛɚɥɨɤ ɧɚɫɬɢɥɚ ɩɟɪɟɤɪɵɬɢɹ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: qno = 10 ɤɇ /ɦ2; qnl = 0,50 ɤɇ/ɦ2; ɚ = 1,00 ɦ. 
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ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.3), ɩɨɥɭɱɚɟɦ 
 
qn,ɛɧ =(10+0,50) 1,00 +51,0 9,81 10-3 = 10,77 ɤɇ/ɦ. 
 
Ɋɚɫɱɟɬɧɚɹ ɩɨɝɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɛɚɥɤɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
qɛɧ = (qno  f1 + qn1  f2 )  a + ɫɜ

ɛɧ,nq  f2 ,                                                (2.3.4) 

 
ɝɞɟ qno – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.3); 

qnl ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.3); 
ɚ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.3); 
f1 = 1,2,  f2 = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɫɨɨɬɜɟɬɫɜɟɧɧɨ 

ɞɥɹ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨ ɡɚɞɚɧɢɸ ɢ ɞɥɹ ɧɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ [17, ɬɚɛɥɢɰɚ 7.1]. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: qno = 10 ɤɇ /ɦ2; qnl = 0,50 ɤɇ/ɦ2; ɚ = 1,00 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.4) 
 
qɛɧ = (10  1,2 + 0,50  1,05) 1,00 + 0,28  1,05 = 12,81 ɤɇ/ɦ. 

 
ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɚɥɤɢ. 
Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɛɚɥɤɢ ɧɚɫɬɢɥɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.11. 

 

 
Ɋɢɫɭɧɨɤ 2.11 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɛɚɥɤɢ ɧɚɫɬɢɥɚ 

 
Ɂɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௠௔௫ܯ  = ௤˄ː∙௟˄మː଼ ,                                                                                            (2.3.5) 

 
ɝɞɟ 𝑞˄ː – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.4); 
      ݈ ˄ː – ɩɪɨɥɟɬ ɛɚɥɤɢ ɧɚɫɬɢɥɚ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: 𝑞˄ː = 12,81 ɤɇ/ɦ; ݈˄ː = 6 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.5), ɩɨɥɭɱɚɟɦ 



 

34 
 

௠௔௫ܯ = ଵଶ,଼ଵ∙଺మ଼ = ͷ͹,͸ͷ ɤɇ∙ɦ.                
 
Ɂɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ௠௔௫ = ௤˄ː∙௟˄ːଶ ,                                                                                            (2.3.6) 

 
ɝɞɟ 𝑞˄ː – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.4); 
      ݈ ˄ː – ɩɪɨɥɟɬ ɛɚɥɤɢ ɧɚɫɬɢɥɚ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: 𝑞˄ː = 12,81 ɤɇ/ɦ; ݈˄ː = 6 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.6), ɩɨɥɭɱɚɟɦ 
 ܳ௠௔௫ = ଵଶ,଼ଵ∙଺ଶ = ͵ͺ,Ͷ͵ ɤɇ∙ɦ.           
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɛɚɥɤɢ. 
ɉɨ ɡɚɞɚɧɢɸ ɛɚɥɤɚ ɧɚɫɬɢɥɚ ɨɬɧɨɫɢɬɫɹ ɤ 1-ɨɦɭ ɤɥɚɫɫɭ ɢ ɞɨɥɠɧɚ ɛɵɬɶ 

ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫ ɧɚɩɪɹɠɟɧɧɨ – ɞɟɮɨɪɦɢɪɭɟɦɵɦ ɫɨɫɬɨɹɧɢɟɦ (ɇȾɋ), ɩɪɢ 
ɤɨɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɧɟ ɞɨɥɠɧɵ 
ɩɪɟɜɵɲɚɬɶ ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɬɚɥɢ |σ| ≤ Ry (ɭɩɪɭɝɨɟ ɫɨɫɬɨɹɧɢɟ 
ɫɟɱɟɧɢɹ). Ⱦɥɹ ɷɬɨɝɨ ɤɥɚɫɫɚ ɛɚɥɨɤ ɪɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɭɤɚɡɚɧɢɹɦ [17, ɩ.8.2, ɮ.41-49]. 

ɉɪɢ ɞɟɣɫɬɜɢɢ ɦɨɦɟɧɬɚ ɜ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɩɥɨɫɤɨɫɬɟɣ, ɱɬɨ ɢɦɟɟɬ ɦɟɫɬɨ 
ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɨ ɧɨɪɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɞɥɹ ɛɚɥɤɢ 1–
ɝɨ ɤɥɚɫɫɚ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ ɢɦɟɟɬ ɜɢɞ 
 

1.
ȖRW

Ɇ
cyminn,

  

 
ɂɡ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɨɩɪɟɞɟɥɹɸɬ ɬɪɟɛɭɟɦɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ 

ɛɚɥɤɢ ɩɨ ɮɨɪɦɭɥɟ  
 
Wreq = Mmax /(Ry c),                                                                                 (2.3.7) 
 

ɝɞɟ Mmax – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.5); 
Ry – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ; 
c – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: Mmax = 57,56 ɤɇɦ; Ry = 240 ɇ/ɦɦ2; c = 1. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.7), ɩɨɥɭɱɚɟɦ 
Wreq = 57,65 100/(240 10-1 1) = 240,2 ɫɦ3. 
 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɪɢɧɢɦɚɟɦ I23Ȼ1 ɢ ɜɵɩɢɫɵɜɚɟɦ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɋɌɈ ȺɋɑɆ 20-93): 
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Wxn = 260,5 ɫɦ3; Ix = 2996 ɫɦ4; Sx = 147,2 ɫɦ3; h = 230 ɦɦ; bf = 110 ɦɦ;     tf 
= 9 ɦɦ;  tw = 5,6 ɦɦ; mɛɧ = 25,8 ɤɝ/ɦ. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɪɢ ɩɨɞɫɱɟɬɟ ɪɚɫɱɟɬɧɵɯ ɭɫɢɥɢɣ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ 
ɜɟɫɚ ɛɚɥɤɢ ɧɚɫɬɢɥɚ ɩɪɢɧɢɦɚɥɚɫɶ ɩɪɢɛɥɢɠɟɧɧɨ, ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ 
ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɱɟɬɚ ɫ ɭɱɟɬɨɦ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ. 

ɍɬɨɱɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɢ ɭɫɢɥɢɣ ɜ ɛɚɥɤɟ ɧɚɫɬɢɥɚ: 

qn,ɛɧ = (10 + 0,50)  1,00 + 25,8 9,81  10-3 = 10,75 ɤɇ/ɦ; 
 
qɛɧ = (10  1,2 + 0,50  1,05)  1,00 + 25,8  9,81  10-3  1,05 =12,8 ɤɇ/ɦ; 
 

2

n,max

10,75 6,0
M 48,38

8


  ɤɇɦ;   

 
2

max

12,8 6,0
M 57,6

8


   ɤɇɦ; 

 

max

12,6 6,0
Q 38,4  ɤɇ.

2


   

 
ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɛɚɥɤɢ ɩɨɞɨɛɪɚɧɧɨɝɨ ɩɪɨɮɢɥɹ. ɗɬɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɜɨɣ 
ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɪɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ ɢ ɜɤɥɸɱɚɟɬ 
ɩɪɨɜɟɪɤɢ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɚɥɤɢ ɢ ɦɟɫɬɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɷɥɟɦɟɧɬɨɜ ɛɚɥɤɢ. 

ɉɪɨɜɟɪɤɢ ɧɚ ɩɪɨɱɧɨɫɬɶ ɛɚɥɤɢ 1-ɝɨ ɤɥɚɫɫɚ, ɢɡɝɢɛɚɟɦɨɣ ɜ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ 
ɩɥɨɫɤɨɫɬɟɣ, ɜɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

- ɜ ɫɟɱɟɧɢɹɯ ɫ Ɇ = Ɇmɚɯ ɢ Q = 0 
 

;1
ȖRW

Mı
cyminn,

max 


                                                                             (2.3.8) 

 
- ɜ ɫɟɱɟɧɢɹɯ ɫ Q = Qmɚɯ ɢ M = 0 
 

1.
ȖRtI

SQĲ
cswx

xmax 



                                                                                (2.3.9) 

 
ɗɩɸɪɵ ɧɨɪɦɚɥɶɧɵɯ ɢ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɚɥɤɟ 1-ɝɨ ɤɥɚɫɫɚ 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.12. 
ȿɫɥɢ ɩɪɨɜɟɪɤɢ ɧɚ ɩɪɨɱɧɨɫɬɶ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬɫɹ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 

ɫɥɟɞɭɸɳɢɣ ɩɪɨɮɢɥɶ ɩɨ ɫɨɪɬɚɦɟɧɬɭ ɢ ɜɵɩɨɥɧɢɬɶ ɩɪɨɜɟɪɤɢ ɜɧɨɜɶ. 
 



 

36 
 

 
 

Ɋɢɫɭɧɨɤ 2.12 – ɗɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɚɥɤɟ ɧɚɫɬɢɥɚ 
 

ɉɪɨɱɧɨɫɬɶ ɛɚɥɤɢ ɧɚɫɬɢɥɚ ɩɪɨɜɟɪɹɟɦ ɜ ɫɟɪɟɞɢɧɟ ɟɟ ɩɪɨɥɟɬɚ (Ɇ = Ɇmɚɯ) ɢ 
ɧɚ ɨɩɨɪɟ (Q = Qmax). 

ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.3.8), ɩɨɥɭɱɚɟɦ 
 

2
max

1
xn y c

M 57,6 10ı 0,92 1.
W R Ȗ 260,5 240 10 1


   

    
  

 
ɉɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.3.9), ɩɨɥɭɱɚɟɦ 
 

max x
1

x w s c

Q S 38,4 147,2Ĳ 0,24 1.
I t R Ȗ 2996 0,56 139,2 10 1

 
   

      
 

 
Ɉɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɚɥɨɤ 1 - ɝɨ ɤɥɚɫɫɚ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ ɫɥɟɞɭɟɬ 

ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɣ 8.4.4, ɚ ɢ ɛ [17]. 
ɍɫɥɨɜɢɟ 8.4.4, ɚ: 
ɉɪɢ ɩɟɪɟɞɚɱɟ ɧɚɝɪɭɡɤɢ ɱɟɪɟɡ ɫɩɥɨɲɧɨɣ ɠɟɫɬɤɢɣ ɧɚɫɬɢɥ (ɩɥɢɬɵ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢɡ ɬɹɠɟɥɨɝɨ, ɥɟɝɤɨɝɨ ɢ ɹɱɟɢɫɬɨɝɨ ɛɟɬɨɧɚ, ɩɥɨɫɤɢɣ ɢ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɧɚɫɬɢɥ, ɜɨɥɧɢɫɬɚɹ ɫɬɚɥɶ ɢ ɬ.ɩ.), ɧɟɩɪɟɪɵɜɧɨ 
ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ ɫɠɚɬɵɣ ɩɨɹɫ ɛɚɥɤɢ ɢ ɫ ɧɢɦ ɫɜɹɡɚɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɫɜɚɪɤɢ, 
ɛɨɥɬɨɜ, ɫɚɦɨɧɚɪɟɡɚɸɳɢɯ ɜɢɧɬɨɜ ɢ ɞɪ.; ɩɪɢ ɷɬɨɦ ɫɢɥɵ ɬɪɟɧɢɹ ɭɱɢɬɵɜɚɬɶ ɧɟ 
ɫɥɟɞɭɟɬ. 

ȼ ɩɪɨɟɤɬɟ ɨɛɳɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɚɥɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɥɨɫɤɢɦ ɫɬɚɥɶɧɵɦ 
ɧɚɫɬɢɥɨɦ, ɩɟɪɟɞɚɸɳɢɦ ɧɚɝɪɭɡɤɭ ɧɚ ɛɚɥɤɭ, ɨɩɢɪɚɸɳɢɦɫɹ ɧɚ ɟɟ ɫɠɚɬɵɣ ɩɨɹɫ ɢ 
ɩɪɢɜɚɪɟɧɧɵɦ ɤ ɧɟɦɭ ɧɟɩɪɟɪɵɜɧɵɦ ɫɜɚɪɧɵɦ ɲɜɨɦ. 

Ɇɟɫɬɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɪɨɤɚɬɧɵɯ ɛɚɥɨɤ ɧɟ ɩɪɨɜɟɪɹɟɬɫɹ, ɬɚɤ 
ɤɚɤ ɨɧɚ ɨɛɟɫɩɟɱɟɧɚ ɫɨɨɬɧɨɲɟɧɢɟɦ ɢɯ ɪɚɡɦɟɪɨɜ, ɧɚɡɧɚɱɟɧɧɵɯ ɫ ɭɱɟɬɨɦ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɛɨɬɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɹɠɟɧɧɵɯ ɫɨɫɬɨɹɧɢɹɯ. 

ɉɪɨɜɟɪɤɚ ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ (ɠɟɫɬɤɨɫɬɢ) ɛɚɥɨɤ ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɬɨɪɨɣ 
ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɭɫɥɨɜɢɣ, 
ɡɚɬɪɭɞɧɹɸɳɢɯ ɢɯ ɧɨɪɦɚɥɶɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɋɭɬɶ ɩɪɨɜɟɪɤɢ: ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɩɪɨɝɢɛ ɛɚɥɨɤ fmax ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ fu, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [19, ɬɚɛɥɢɰɚ ȿ.1]; fmax ɫɥɟɞɭɟɬ 
ɨɩɪɟɞɟɥɹɬɶ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɛɚɥɤɢ ɧɚɫɬɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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𝑓௠௔௫ =  ହெ೙,೘ೌೣ∙௟˄మːସ଼∙ா𝐼 ,                                                                                    (2.3.10) 

 
ɝɞɟ ܯ௡,௠௔௫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.5); 
      ݈˄ː – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.5); 

ȿ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ: 
Ix – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɯ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ܯ௡,௠௔௫ = 48,38 ɤɇɦ;  ݈˄ː = 6ɦ; ȿ = 2,06∙105 ɇ/ɦɦ2; Ix 

= 2996ɫɦ4. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.10), ɩɨɥɭɱɚɟɦ 
 𝑓௠௔௫ =  ହ∙ସ଼,ଷ଼∙଺మସ଼∙ଶ,଴଺∙ଵ଴ఱ∙ଵ଴−భ∙ଶଽଽ଺ = ʹ,ͻͶ ɫɦ < 𝑓௨ = ͵ ɫɦ. 
                                                               
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɠɟɫɬɤɨɫɬɶ ɛɚɥɤɢ ɨɛɟɫɩɟɱɟɧɚ. 
 
2.3.3 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɢɝɟɥɹ ɩɟɪɟɤɪɵɬɢɹ 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
Ɋɢɝɟɥɶ ɩɟɪɟɤɪɵɬɢɹ ɩɪɨɟɤɬɢɪɭɟɦ ɫɨɫɬɚɜɧɨɝɨ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɢɡ 

ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɚ; 1-ɝɨ ɤɥɚɫɫɚ;  
- ɩɪɨɥɟɬ ɪɢɝɟɥɹ l = 5,5 ɦ; 
- ɫɬɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ – ɨɞɧɨɩɪɨɥɟɬɧɚɹ ɲɚɪɧɢɪɧɨ ɨɩɟɪɬɚɹ ɛɚɥɤɚ; 
- ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ Ȗɫ = 1 [1, ɬɚɛɥɢɰɚ 1]; 
- ɦɚɬɟɪɢɚɥ ɛɚɥɤɢ – ɫɬɚɥɶ ɋ245 ɩɨ ȽɈɋɌ 27772-88*, ɬ.ɤ. ɝɪɭɩɩɚ 

ɤɨɧɫɬɪɭɤɰɢɣ 2, ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ t = ɦɢɧɭɫ 40 ɨɋ; 
ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɫɨɝɥɚɫɧɨ [19, ɬɚɛɥɢɰɚɦ 
ȼ.2 ɢ ȼ.3 ɩɪɢɥɨɠɟɧɢɹ ȼ]; 

- ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɋ245 ɩɨ ɬɚɛɥɢɰɚɦ ȼ.4 ɢ ȼ.5 
ɩɪɢɥɨɠɟɧɢɹ ȼ: Ry = 240 ɇ/ɦɦ2 ɩɪɢ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 2-ɯ ɞɨ 20 ɦɦ 
ɜɤɥɸɱɢɬɟɥɶɧɨ; Run = 370 ɇ/ɦɦ2; Rs = 0,58  240 = 139,2 ɇ/ɦɦ2; Rp = 361 ɇ/ɦɦ2; 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɪɢɝɟɥɹ fu = l /200) [19, ɩɪɢɥɨɠɟɧɢɟ ȿ, 
ɬɚɛɥɢɰɚ ȿ.1]. 

ɉɨɹɫɧɵɟ ɲɜɵ ɜɵɩɨɥɧɹɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ ɩɨɞ ɮɥɸɫɨɦ (ɮɥɸɫ 
Ⱥɇ-348-Ⱥ ɩɨ ȽɈɋɌ 9087-81*; ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ ɋɜ-08Ⱥ ɩɨ ȽɈɋɌ 2246-70*), 
ɩɨɥɨɠɟɧɢɟ ɲɜɨɜ – ɜ ɥɨɞɨɱɤɭ; ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɲɜɵ ɜɵɩɨɥɧɹɸɬɫɹ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ (ɆȾɋɉɉ), ɩɨɪɨɲɤɨɜɚɹ ɩɪɨɜɨɥɨɤɚ – ɉɉ-Ⱥɇ-
3)  [19, ɩɪɢɥɨɠɟɧɢɟ Ƚ]). 

ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝ.ɦ ɪɢɝɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
qn,r = (qno + qn1+ ,

ɫɜ
n rq )  lr ,                                                                    (2.3.11) 

 
ɝɞɟ qno – ɧɨɪɦɚɬɢɜɧɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ ɩɟɪɟɤɪɵɬɢɹ; 
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       qn1 = mɛɤ *9,81*0,001=76,8*9,81*0,001=0,75 ɤɇ /ɦ2 – ɧɚɝɪɭɡɤɚ ɨɬ ɧɚɫɬɢɥɚ ɢ 
ɛɚɥɨɤ ɧɚɫɬɢɥɚ; 
       𝑞௡௥˔˅  – ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɣ ɜɟɫ ɪɢɝɟɥɹ ɩɟɪɟɤɪɵɬɢɹ; 
       lr – ɞɥɢɧɚ ɪɢɝɟɥɹ ɩɟɪɟɤɪɵɬɢɹ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: qno = 10 ɤɇ/ɦ2; qn1 = 0,75 ɤɇ/ɦ2; 𝑞௡௥˔˅  = 0,22 ɤɇ/ɦ2; lr 
= 5,5 ɦ. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.11), ɩɨɥɭɱɚɟɦ 
 𝑞௡,௥ = ሺͳͲ + Ͳ,͹ͷ + Ͳ,ʹʹሻ ∙ ͷ,ͷ = ͸ͷ,ͺ ɤɇ/ɦ. 
 
Ɋɚɫɱɟɬɧɚɹ ɩɨɝɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɢɝɟɥɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

qr = (qno  f1 + qn1  f2 + ,
ɫɜ
n rq   f2 ) lr,                                                        (2.3.12) 

 
ɝɞɟ qno – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11); 

 qn1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11); 𝑞௡௥˔˅  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11); 
 lr – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11); 
 f1 = 1,2,  f2 = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɫɨɨɬɜɟɬɫɜɟɧɧɨ 

ɞɥɹ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨ ɡɚɞɚɧɢɸ ɢ ɞɥɹ ɧɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ [17, ɬɚɛɥɢɰɚ 7.1]. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: qno = 10 ɤɇ/ɦ2; qn1 = 0,75 ɤɇ/ɦ2; 𝑞௡௥˔˅  = 0,22 ɤɇ/ɦ2; lr 
= 5,5 ɦ; f1 = 1,2; f2 = 1,05. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.12), ɩɨɥɭɱɚɟɦ 
 
qr = (10  1,2 + 0,75  1,05+0,22 1,05) 6 = =78,1 ɤɇ/ɦ. 
 
ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɢɝɟɥɹ ɩɟɪɟɤɪɵɬɢɹ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௠௔௫ܯ  = ௤ೝ∙௟ೝమ଼ ,                                                                                            (2.3.13) 

 
ɝɞɟ qr – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11); 

 lr – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11). 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: qr = 78,1 ɤɇ/ɦ2; lr = 5,5 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.13), ɩɨɥɭɱɚɟɦ 
௠௔௫ܯ  = ଻଼,ଵ∙ହ,ହమ଼ = ʹͻͷ,͵ʹ ɤɇ∙ɦ. 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ௠௔௫ =  ௤ೝ∙௟ೝଶ ,                                                                                            (2.3.14) 
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ɝɞɟ qr – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11); 
 lr – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11). 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: qr = 78,1 ɤɇ/ɦ2; lr = 5,5 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.14), ɩɨɥɭɱɚɟɦ 
 ܳ௠௔௫ =  ଻଼,ଵ∙ହ,ହଶ = ʹͳͶ,͹ͺ ɤɇ. 
௡,௠௔௫ܯ  = ௤೙,ೝ∙௟ೝమ଼ ,                                                                                        (2.3.15) 

 
ɝɞɟ qr – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11); 

 lr – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11). 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: qn,r = 65,8 ɤɇ/ɦ2; lr = 5,5 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.15), ɩɨɥɭɱɚɟɦ 
௠௔௫ܯ  = ଺ହ,଼∙ହ,ହమ଼ = ʹͶͺ,ͺͳ ɤɇ∙ɦ. 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɪɢɝɟɥɹ ɩɟɪɟɤɪɵɬɢɹ. 
Ɋɚɫɫɱɢɬɚɟɦ ɪɢɝɟɥɶ ɪɚɦɵ ɤɚɤ ɢɡɝɢɛɚɟɦɵɣ ɷɥɟɦɟɧɬ, ɬɚɤ ɤɚɤ ɩɪɨɞɨɥɶɧɵɟ 

ɫɢɥɵ ɧɟɜɟɥɢɤɢ ɢ ɧɟ ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɟɝɨ ɪɚɛɨɬɭ. 
1. Ɍɪɟɛɭɟɦɵɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɪɢɝɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ  

௥ܹ௘௤ = ெ೘ೌೣோ೤∙ఊ೎  ,                                                                                           (2.3.16) ˆˇˈ Ɇmax – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.13); ܴ௬ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ; ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: Ɇmax = 295,32 ɤɇ∙ɦ; ܴ௬ = 240 ɇ/ɦɦ2; ߛ௖ = 1. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.16), ɩɨɥɭɱɚɟɦ 
 ௥ܹ௘௤ = ଶଽହ,ଷଶ∙ଵ଴మଶସ଴∙ଵ଴−భ∙ଵ = ͳʹ͵Ͳ,ͷ ɫɦ3. 

 
2. Ʉɨɦɩɨɧɨɜɤɚ ɢ ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɪɢɝɟɥɹ ɢ ɪɚɡɦɟɪɵ ɟɝɨ ɷɥɟɦɟɧɬɨɜ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɩɨ ɠɟɫɬɤɨɫɬɢ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɪɢɝɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 ℎ௠𝑖௡ = ଵ଴ସ଼ ∙ ௟మ∙ோ೤∙ఊ೎ா∙௙ೠ ∙ ெ೙,೘ೌೣெ೘ೌೣ ,                                                                       (2.3.17) 

 
ɝɞɟ l – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.11); 

Ry – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.16); 
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 ;௖ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.16)ߛ
E – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ; 𝑓௨ – ɩɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ; ܯ௡,௠௔௫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.15); ܯ௠௔௫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.13); 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: l = 5,5 ɦ; Ry = 240 ɇ/ɦɦ2; ߛ௖ = 1; E = 2,06∙105; 𝑓௨ = 
2,75 ɫɦ; ܯ௡,௠௔௫ = 248,81 ɤɇ∙ɦ; ܯ௠௔௫ = 295,32 ɤɇ∙ɦ2. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.17), ɩɨɥɭɱɚɟɦ 
 ℎ௠𝑖௡ = ଵ଴ସ଼ ∙ ହ,ହమ∙ଵ଴ర∙ଶସ଴∙ଵଶ,଴଺∙ଵ଴ఱ∙ଶ,଻ହ ∙ ଶସ଼,଼ଵଶଽହ,ଷଶ = ʹʹ,͸͹ ɫɦ.  
 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɨ ɪɚɫɯɨɞɭ ɫɬɚɥɢ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ ɪɢɝɟɥɹ ɩɪɢ ɝɢɛɤɨɫɬɢ 

ɫɬɟɧɤɢ w = 125 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ℎ௢௣௧ = ͳ,ͳͷ ∙ √ ௥ܹ௘௤ ∙ ௪ య ,                                                                       (2.3.18) 
 

ɝɞɟ ௥ܹ௘௤ -  ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.16); 
       w – ɝɢɛɤɨɫɬɶ ɫɬɟɧɤɢ ɪɢɝɟɥɹ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ௥ܹ௘௤ = 1230,5 ɫɦ3; w = 125. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.18), ɩɨɥɭɱɚɟɦ 
 ℎ௢௣௧ = ͳ,ͳͷ ∙ √ͳʹ͵Ͳ,ͷ ∙ ͳʹͷయ = ͸ͳ,͸ʹ ɫɦ. 
  
Ɍɚɤ ɤɚɤ hopt = 61,62 ɫɦ ɛɨɥɶɲɟ hmin =  22,67 ɫɦ, ɜɵɫɨɬɭ ɪɢɝɟɥɹ ɧɚɡɧɚɱɚɟɦ 

ɛɥɢɡɤɨɣ ɤ ɨɩɬɢɦɚɥɶɧɨɣ;   ɜɵɫɨɬɭ ɫɬɟɧɤɢ hw  ɩɪɢɧɢɦɚɟɦ  650 ɦɦ  (ɫɬɚɥɶ 
ɬɨɥɫɬɨɥɢɫɬɨɜɚɹ  ɩɨ  ȽɈɋɌ  19903-74*)  Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɪɢɝɟɥɹ tw = hw /w 
=65/125 ≈ 1,0ɫɦ.  

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ tw ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ 6 ɦɦ ≤ tw ≥ tw,min ɢ 
ɭɜɹɡɚɧɚ ɫ ɬɢɩɨɜɵɦɢ ɪɚɡɦɟɪɚɦɢ ɥɢɫɬɨɜɨɝɨ ɦɟɬɚɥɥɨɩɪɨɤɚɬɚ. Ɇɢɧɢɦɚɥɶɧɚɹ 
ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɪɢɝɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɟɟ ɪɚɛɨɬɵ ɧɚ ɫɪɟɡ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 

,
ȖRh

Q
kt

cs

max
1minw, 
                                                                              (2.3.19) 

ɝɞɟ k1 = 1,5 ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɪɟɡ ɬɨɥɶɤɨ ɨɞɧɨɣ ɫɬɟɧɤɢ ɢ k1 = 1,2 ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɫɪɟɡ 
ɜɫɟɝɨ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ. ȼ ɷɬɨɣ ɮɨɪɦɭɥɟ ɢɫɩɨɥɶɡɨɜɚɧɨ ɭɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ 
[17, ɮ.42] ɞɥɹ ɛɚɥɨɤ 1-ɝɨ ɤɥɚɫɫɚ. 

Qmax – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.14); 
 h - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.18); 
Rs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ; ߛ௖ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3.16). 
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ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: k1 = 1,5; Qmax = 214,78 ɤɇ; h = 65 ɫɦ 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (2.3.19), ɩɨɥɭɱɚɟɦ 
௪,௠𝑖௡ݐ  =  ଵ,ଵହ∙ଶଵସ,଻଼଺ହ∙ଵଷଽ,ଶ∙ଵ଴−భ∙ଵ = Ͳ,͵͸ < 1 ɫɦ. 
 
ɉɨɥɭɱɚɟɦ: 6 ɦɦ < tw = 10 ɦɦ > tw,min = 4 ɦɦ. ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ 

10 ɦɦ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɧɨɣ ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɩɨ ȽɈɋɌ 19903-74*.
 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɨɹɫɨɜ ɪɢɝɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 

;
6

ht

h

W
A ww

w

req
f


                                                                            (2.3.20) 

 
.tbA fff                                                                                            (2.3.21) 

 
ɉɪɢ ɧɚɡɧɚɱɟɧɢɢ ɪɚɡɦɟɪɨɜ ɩɨɹɫɨɜ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ: 
- ɞɥɹ ɬɨɥɳɢɧɵ ɩɨɹɫɚ: tw ≤ tf ≤ (2,5 … 3,0) ∙ tw; 
- ɞɥɹ ɲɢɪɢɧɵ ɩɨɹɫɚ: 180 ɦɦ ≤ bf ≈ (1/3 … 1/5) ∙ h. 
ɍɱɢɬɵɜɚɹ ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ, ɩɨɞɫɱɢɬɚɟɦ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɨɹɫɚ ɪɢɝɟɥɹ 
௙ܣ  = ଵଶଷ଴,ହ଺ହ − ଵ∙଺ହ଺ = ͺ,ͳ ɫɦ2. 

  
ɉɪɢɧɢɦɚɟɦ ɩɨɹɫ ɢɡ ɥɢɫɬɚ 180ɯ10 ɦɦ (ɫɬɚɥɶ ɬɨɥɫɬɨɥɢɫɬɨɜɚɹ ɩɨ ȽɈɋɌ 

19903-74*), ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 10 ɦɦ < 20 ɦɦ  < 
2,5  10 = 25 ɦɦ; 180 ɦɦ =180 ɦɦ; 180 ɦɦ ɜ ɩɪɟɞɟɥɚɯ (1/3…1/5)  h,  ɬ.ɟ. 1/3∙ 670 
= 220 ɦɦ,  1/5  670 = 135 ɦɦ. 

 
3. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɞɨɛɪɚɧɧɨɝɨ ɫɟɱɟɧɢɹ ɪɢɝɟɥɹ  
Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɫɧɨɜɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ  ɯ–ɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
௫ܫ  = ௧ೢ∙ℎయೢଵଶ + ʹ ∙ ௙ܾ ∙ ௙ݐ ∙ ቀℎଶೢ + ௧೑ଶ ቁଶ

,                                                         (2.3.22) 

௫ܫ  = ଵ∙଺ହయଵଶ + ʹ ∙ ͳͺ ∙ ͳ ∙ ቀ଺ହଶ + ଵଶቁଶ = ͸ʹͲͺͻ,Ͷʹ ɫɦ4. 

 
Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɯ-ɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 ௫ܹ௡ = ଶ∙𝐼ℎ ,                                                                                                (2.3.23) 
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௫ܹ௡ = ଶ∙଺ଶ଴଼ଽ,ସଶ଺଻ = ͳͺͷ͵,Ͷʹ ɫɦ3. 

 
ɋɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɯ-ɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 ܵ௫ = ௙ܾ ∙ ௙ݐ ∙ ቀℎଶೢ + ௧೑ଶ ቁ,                                                                            (2.3.24) 

 ܵ௫ = ͳͺ ∙ ͳ ∙ ቀ଺ହଶ + ଵଶቁ = ͷͻͶ,Ͳ ɫɦ. 
 
4. ɉɪɨɜɟɪɤɢ ɩɪɨɱɧɨɫɬɢ ɪɢɝɟɥɹ  
ɗɬɢ ɩɪɨɜɟɪɤɢ ɫɜɨɞɹɬɫɹ ɤ ɩɪɨɜɟɪɤɚɦ ɧɨɪɦɚɥɶɧɵɯ, ɤɚɫɚɬɟɥɶɧɵɯ, ɦɟɫɬɧɵɯ ɢ 

ɩɪɢɜɟɞɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɬɨɣ ɢɥɢ ɢɧɨɣ ɩɪɨɜɟɪɤɢ ɞɢɤɬɭɟɬɫɹ 
ɫɬɚɬɢɱɟɫɤɨɣ ɫɯɟɦɨɣ ɪɢɝɟɥɹ.    

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜ ɫɟɱɟɧɢɢ ɫ Ɇ = Ɇmax  ɢ 
Q = 0: 

 𝜎 = ெ೘ೌೣ𝑊೙,೘𝑖೙,                                                                                                (2.3.25) 

 𝜎 = ଶଽହ,ଷଶ∙ଵ଴యଵ଼ହଷ,ସଶ∙ଵ଴−ల = ͳͺͲ,͵Ͷ ɇ/ɦɦ2 < ܴ௬ߛ௖ = 240 ɇ/ɦɦ2. 

 
ɇɟɞɨɧɚɩɪɹɠɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 25%. 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɜɟɪɹɟɦ ɧɚ ɨɩɨɪɚɯ ɪɢɝɟɥɹ (Ɇ = 0, Q = Qmax) 
 𝜏 = ொ೘ೌೣ∙ௌೣ𝐼 ∙௧ೢ ,                                                                                               (2.3.26) 

 𝜏 = ଶଵସ,଻଼∙ହଽସ∙ଵ଴଺ଶ଴଼ଽ,ସଶ∙ଵ,଴ = ͵Ͷ,ͷͷ < RsȖc = 139,2 ɇ/ɦɦ2. 

 
ɉɪɨɜɟɪɤɢ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɸɬɫɹ. 
ɉɪɢ ɫɨɩɪɹɠɟɧɢɢ ɛɚɥɨɤ ɩɟɪɟɤɪɵɬɢɹ ɫ ɪɢɝɟɥɟɦ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ ɩɪɨɜɟɪɤɚ 

ɦɟɫɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɬɟɧɤɟ ɪɢɝɟɥɹ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɬɚɤ ɤɚɤ ɤɪɟɩɥɟɧɢɟ ɷɬɢɯ 
ɛɚɥɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ, ɚ ɩɨɬɨɦɭ loc = 0. 

 
5. ɉɪɨɜɟɪɤɚ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɢɝɟɥɹ 
ɉɨɬɟɪɹ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɹɝɟɥɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɪɭɲɟɧɢɢ ɩɥɨɫɤɨɣ 

ɮɨɪɦɵ ɢɡɝɢɛɚ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɤɪɭɬɢɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ. 
Ɋɚɫɱɟɬ ɧɚ ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɚɥɨɤ 1-ɨɝɨ ɤɥɚɫɫɚ, ɤ ɤɨɬɨɪɨɦɭ ɨɬɧɨɫɢɬɫɹ 

ɪɢɝɟɥɶ, ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 69 ɢ 70 [17] ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 2-ɯ ɫɥɭɱɚɟɜ, 
ɤɨɝɞɚ ɢɯ ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɣ            
[17, ɩ. 8. 4.4, ɚ ɢ ɛ]. 
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Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɟɪɟɤɪɵɬɢɹ (ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ) ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɨɩɢɪɚɧɢɹ ɧɚɫɬɢɥɚ ɧɚ ɫɠɚɬɵɣ ɩɨɹɫ ɪɢɝɟɥɹ, ɚ ɩɨɬɨɦɭ ɧɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩ. 8. 4. 4, ɚ [17], ɧɨ ɛɚɥɤɢ ɧɚɫɬɢɥɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɜɹɡɢ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ ɫɦɟɳɟɧɢɸ ɫɠɚɬɨɝɨ ɩɨɹɫɚ ɪɢɝɟɥɹ ɢ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ ̅ߣb ≤ ̅ߣub, ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɝɥɚɜɧɨɣ ɛɚɥɤɢ ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɣ. Ɂɞɟcɶ  ̅ߣb = (lef / bf) √Ryf / E   - ɝɢɛɤɨɫɬɶ ɫɠɚɬɨɝɨ ɩɨɹɫɚ 
ɪɢɝɟɥɹ (lef – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɡɚɤɪɟɩɥɟɧɢɣ ɫɠɚɬɨɝɨ ɩɨɹɫɚ ɨɬ 
ɩɨɩɟɪɟɱɧɵɯ ɫɦɟɳɟɧɢɣ: ɭɡɥɚɦɢ ɩɪɨɞɨɥɶɧɵɯ ɢ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɟɣ, ɬɨɱɤɚɦɢ 
ɤɪɟɩɥɟɧɢɹ ɠɟɫɬɤɨɝɨ ɧɚɫɬɢɥɚ; ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɜɹɡɟɣ lef = l, ɝɞɟ l – ɩɪɨɥɟɬ 
ɪɢɝɟɥɹ); ̅ߣub – ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ̅ߣb, ɤɨɬɨɪɨɟ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
ɬɚɛɥɢɰɵ 11 [17] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ: 

- ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɭɪɨɜɧɹ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɩɪɢ ɪɚɫɱɟɬɟ ɭɱɚɫɬɤɚ ɪɢɝɟɥɹ 
ɦɟɠɞɭ ɫɜɹɡɹɦɢ ɢɥɢ ɩɪɢ ɱɢɫɬɨɦ ɢɡɝɢɛɟ  ̅ߣub = 0,41 + 0,0032 ∙ bf / tf + (0,73 – 0,016 ∙ bf / tf) ∙ bf / hef1,                   (2.3.27) 

ɝɞɟ bf ɢ tf ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɲɢɪɢɧɚ ɢ ɬɨɥɳɢɧɚ ɫɠɚɬɨɝɨ ɩɨɹɫɚ ɪɢɝɟɥɹ;  
      hef1 – ɪɚɫɫɬɨɹɧɢɟ (ɜɵɫɨɬɚ) ɦɟɠɞɭ ɨɫɹɦɢ ɩɨɹɫɧɵɯ ɥɢɫɬɨɜ. 

Ɂɧɚɱɟɧɢɹ ̅ߣub  ɨɩɪɟɞɟɥɟɧɵ ɩɪɢ 1≤ hef1/ bf ≤ 6 ɢ 15 ≤ bf / tf ≤ 35; ɞɥɹ ɛɚɥɨɤ ɫ 
ɨɬɧɨɲɟɧɢɟɦ bf   /tf < 15 ɜ ɮɨɪɦɭɥɚɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ bf / tf =15. 

Ⱦɥɹ ɪɢɝɟɥɹ ɩɟɪɟɤɪɵɬɢɹ   ̅ߣb = (1000 / 180) √ʹͶͲ / ሺʹ,Ͳ͸∙ͳͲହሻ = 0,19; 
 
hef1/ bf = 670 / 180 = 3,72;  
 
bf / tf = 180 / 10 = 18; 
 ;ub = 0,41 + 0,0032 ∙ 18 + (0,73 – 0,016 ∙ 18) ∙ 180 / 670 = 0,59ߣ̅ 

0,19 < 0,59, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɳɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɢɝɟɥɹ ɩɟɪɟɤɪɵɬɢɹ 
ɨɛɟɫɩɟɱɟɧɚ. 

 
6. ɉɪɨɜɟɪɤɚ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɪɢɝɟɥɹ 
Ɇɟɫɬɧɨɟ ɜɵɩɭɱɢɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɫɠɢɦɚɸɳɢɯ ɧɨɪɦɚɥɶɧɵɯ ɢɥɢ ɤɚɫɚɬɟɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚɡɵɜɚɟɬɫɹ ɩɨɬɟɪɟɣ 
ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ȼ ɛɚɥɤɚɯ ɩɨɬɟɪɹɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɨɝɭɬ ɫɠɚɬɵɣ ɩɨɹɫ ɨɬ ɞɟɣɫɬɜɢɹ 
ɧɨɪɦɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɫɬɟɧɤɚ ɨɬ ɞɟɣɫɬɜɢɹ ɤɚɫɚɬɟɥɶɧɵɯ ɢɥɢ ɧɨɪɦɚɥɶɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɢ ɨɬ ɢɯ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ. ɉɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɨɞɧɢɦ ɢɡ ɷɥɟɦɟɧɬɨɜ ɛɚɥɤɢ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɢɫɤɚɠɚɟɬ ɟɝɨ ɮɨɪɦɭ, ɱɚɫɬɨ 
ɩɪɟɜɪɚɳɚɹ ɫɢɦɦɟɬɪɢɱɧɨɟ ɫɟɱɟɧɢɟ ɜ ɧɟɫɢɦɦɟɬɪɢɱɧɨɟ ɢ ɫɦɟɳɚɹ ɰɟɧɬɪ ɢɡɝɢɛɚ 
ɫɟɱɟɧɢɹ. ɗɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɫɟɣ ɛɚɥɤɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɬɞɟɥɶɧɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɹɫɚ ɢ ɫɬɟɧɤɢ ɪɢɝɟɥɹ. 
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ɉɪɨɜɟɪɤɚ ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɠɚɬɨɝɨ ɩɨɹɫɚ ɪɢɝɟɥɹ. 
ɋɨɝɥɚɫɧɨ [17], ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɠɚɬɨɝɨ ɩɨɹɫɚ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ 

ɨɛɟɫɩɟɱɟɧɧɨɣ, ɟɫɥɢ ɭɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ ɫɜɟɫɚ ɩɨɹɫɚ Ȝf = (bef / tf) √Ryf / E 
ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɱɧɨɫɬɢ (ɩ. 8.2.1 [17]) ɧɟ 
ɩɪɟɜɵɲɚɟɬ ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ̅ߣuf, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɨ ɮɨɪɦɭɥɟ λ̅uf = 0,5 √Ryf/σc ,                                                                                     (2.3.28) 

ɝɞɟ ıɫ – ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɠɚɬɨɦ ɩɨɹɫɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɞɥɹ ɨɞɧɨɪɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

ıɫ = Ɇ / (Wxnc ∙ Ȗc)                                                                                  (2.3.29) 

ɝɞɟ Wxnc – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ɧɟɬɬɨ ɞɥɹ ɫɠɚɬɨɣ ɩɨɥɤɢ ɛɚɥɤɢ. 
ɉɪɢ ɩɪɨɜɟɪɤɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɹɫɧɵɯ ɥɢɫɬɨɜ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɣ 

ɲɢɪɢɧɵ ɫɜɟɫɚ bef ɫɜɚɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɪɚɧɢ 
ɫɬɟɧɤɢ ɞɨ ɤɪɚɹ ɩɨɹɫɧɨɝɨ ɥɢɫɬɚ. 

ɂɦɟɟɦ ɩɪɢ ɲɢɪɢɧɟ ɫɠɚɬɨɝɨ ɩɨɹɫɚ ɨɫɧɨɜɧɨɝɨ ɫɟɱɟɧɢɹ bf =208 ɦɦ ɢ 
ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ ɪɢɝɟɥɹ tf =10 ɦɦ, ɪɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ ɫɜɟɫɚ ɪɚɜɧɚ 

bef = (bf – tw) / 2= (180 – 10) / 2 = 85 ɦɦ; 

- ɭɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ ɫɜɟɫɚ ɩɨɹɫɚ  

Ȝf = (bef / tf) √Ryf / E = (85 / 10) √ʹͶͲ / ሺʹ,Ͳ͸ ∙ͳͲହሻ = 0,29; 

- ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɠɚɬɨɦ ɩɨɹɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 

ıɫ = 
ʛ𝑊 ೙೎∙ఊ೎ = ଶଽହ,ଷଶ∙ଵ଴యଵ଼ହଷ,ସଶ∙ଵ଴−ల = ͳͺͲ,͵Ͷ ɇ/ɦɦ2;  

 
- ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɝɢɛɤɨɫɬɢ ɞɥɹ ɫɜɟɫɚ ɩɨɹɫɚ  λ̅uf = 0,5 √Ryf/σc = 0,5 √ʹͶͲ/ͳͺͲ,͵Ͷ = 0,58; 

0,29 < 0,58, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɟɫɬɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɠɚɬɨɝɨ ɩɨɹɫɚ ɪɢɝɟɥɹ 
ɨɛɟɫɩɟɱɟɧɚ. 

ɉɪɨɜɟɪɤɚ ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɧɤɢ ɪɢɝɟɥɹ. 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɨɤ ɪɢɝɟɥɹ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ 1-ɝɨ ɤɥɚɫɫɚ ɫɥɟɞɭɟɬ 

ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɣ, ɟɫɥɢ ɜɵɩɨɥɧɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɪɨɱɧɨɫɬɢ (ɩ. 8.2.1 [17]), 
ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ (ɩ. 8.4 [17]) ɢ ɭɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ ɫɬɟɧɤɢ ̅ߣw = (hef / tw) √Ry/ E;                                                                                        (2.3.30) 

(hef = hw [17, ɪɢɫɭɧɨɤ 5]) ɧɟ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɣ: 
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3,5 – ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɟɫɬɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ıloc ɜ ɪɢɝɟɥɟ ɫ ɞɜɭɫɬɨɪɨɧɧɢɦɢ 
ɩɨɹɫɧɵɦɢ ɲɜɚɦɢ; 

3,2 – ɬɨ ɠɟ, ɜ ɪɢɝɟɥɟ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦɢ ɩɨɹɫɧɵɦɢ ɲɜɚɦɢ; 
2,5 – ɩɪɢ ɧɚɥɢɱɢɢ ɦɟɫɬɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ıloc ɜ ɪɢɝɟɥɟ ɫ ɞɜɭɫɬɨɪɨɧɧɢɦɢ 

ɩɨɹɫɧɵɦɢ ɲɜɚɦɢ. 
ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɚ ɩɪɨɜɟɪɤɚ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɧɨɤ ɪɢɝɟɥɹ 

(ɨɬɫɟɤɨɜ) ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɯ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 
ɋɬɟɧɤɭ ɪɢɝɟɥɹ ɫɥɟɞɭɟɬ ɭɤɪɟɩɥɹɬɶ ɩɨɩɟɪɟɱɧɵɦɢ ɪɟɛɪɚɦɢ ɠɟɫɬɤɨɫɬɢ: 
ɜ ɪɢɝɟɥɟ 1-ɝɨ ɤɥɚɫɫɚ, ɟɫɥɢ ɡɧɚɱɟɧɢɟ ɭɫɥɨɜɧɨɣ ɝɢɛɤɨɫɬɢ ɫɬɟɧɤɢ ̅ߣw 

ɩɪɟɜɵɲɚɟɬ 3,2 – ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɞɜɢɠɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɹɫɟ; 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɨɩɟɪɟɱɧɵɦɢ ɪɟɛɪɚɦɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2hef ɩɪɢ ̅ߣw ≥ 3,2. 
Ⱦɥɹ ɪɢɝɟɥɹ 1-ɝɨ ɤɥɚɫɫɚ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɟɜɵɲɚɬɶ ɷɬɢ ɪɚɫɫɬɨɹɧɢɹ ɞɨ 

ɡɧɚɱɟɧɢɹ 3hef ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɢɝɟɥɹ ɢ ɫɬɟɧɤɢ ɨɛɟɫɩɟɱɟɧɚ 
ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɱɧɨɫɬɢ ɢ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɉɨɩɟɪɟɱɧɵɟ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ 
ɦɟɫɬɚɯ ɩɪɢɥɨɠɟɧɢɹ ɧɟɩɨɞɜɢɠɧɵɯ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɧɚ ɨɩɨɪɚɯ. 

ȼ ɫɬɟɧɤɟ, ɭɤɪɟɩɥɟɧɧɨɣ ɬɨɥɶɤɨ ɩɨɩɟɪɟɱɧɵɦɢ ɪɟɛɪɚɦɢ, ɲɢɪɢɧɚ ɢɯ 
ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ br ɞɨɥɠɧɚ ɛɵɬɶ ɞɥɹ ɩɚɪɧɨɝɨ ɪɟɛɪɚ ɧɟ ɦɟɧɟɟ (hw /30+25) ɦɦ; 
ɬɨɥɳɢɧɚ ɪɟɛɪɚ tr ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2br √Ry/E. 

ɍɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ ɫɬɟɧɤɢ ɪɢɝɟɥɹ ɩɟɪɟɤɪɵɬɢɹ ̅ߣw = (hef / tw) √Ry/ E = (65 / 1,0) ∙ √ʹͶͲ/ ሺʹ,Ͳ͸∙ͳͲହሻ= 2,21<3,2; 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɫɬɚɧɨɜɤɚ ɩɨɩɟɪɟɱɧɵɯ ɪɟɛɟɪ ɠɟɫɬɤɨɫɬɢ ɧɟ ɧɟɨɛɯɨɞɢɦɚ. 
 
7. ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ ɪɢɝɟɥɹ 
Ⱦɥɹ ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ ɪɢɝɟɥɹ 
 𝑓௠௔௫ = ହெ೘ೌೣ∙௟మସ଼∙ா𝐼 ,                                                                                        (2.3.31) 

 𝑓௠௔௫ = ହଶସ଼,଼ଵ∙ଵ଴మ∙ହ,ହ∙ଵ଴మସ଼∙ଶ,଴଺∙ଵ଴ఱ∙଺ଶ଴଼ଽ,ସଶ = Ͳ,͸ͳ ɫɦ < 𝑓௨= 2,75 ɫɦ. 
 
ɀɟɫɬɤɨɫɬɶ ɪɢɝɟɥɹ ɨɛɟɫɩɟɱɟɧɚ. 
 
8. Ɋɚɫɱɟɬ ɩɨɹɫɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɪɢɝɟɥɹ 
ɋɨɟɞɢɧɟɧɢɹ ɩɨɹɫɨɜ ɫɨ ɫɬɟɧɤɨɣ ɜ ɪɢɝɟɥɟ (ɫɜɚɪɧɨɣ ɛɚɥɤɟ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɜɚɪɧɵɦɢ ɲɜɚɦɢ. ɉɪɢ ɢɡɝɢɛɟ ɪɢɝɟɥɹ ɷɬɨ ɫɨɟɞɢɧɟɧɢɟ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɫɞɜɢɝ 
ɩɨɹɫɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɟɧɤɢ.  

ɋɞɜɢɝɚɸɳɟɟ ɩɨɹɫ ɭɫɢɥɢɟ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ ɪɢɝɟɥɹ ɦɨɠɧɨ ɩɨɞɫɱɢɬɚɬɶ ɩɨ 
ɮɨɪɦɭɥɟ 
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ܶ = ொ೘ೌೣ∙ௌೣ𝐼 ,                                                                                               (2.3.32) 

 ܶ = ଶଵସ,଻଼∙ହଽସ଺ଶ଴଼ଽ,ସଶ = ʹ,Ͳͷ ɤɇ/ɫɦ. 
  
ɉɨɹɫɧɵɟ ɲɜɵ ɪɢɝɟɥɹ ɜɵɩɨɥɧɹɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ, 

ɞɜɭɫɬɨɪɨɧɧɢɦɢ, ɧɟɩɪɟɪɵɜɧɵɦɢ, ɫ ɨɞɢɧɚɤɨɜɵɦ ɤɚɬɟɬɨɦ ɩɨ ɜɫɟɣ ɞɥɢɧɟ (ɫɦ. 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ). 

Rwf = 180 ɇ/ɦɦ2 [19 ɬɚɛɥɢɰɚ Ƚ.2, ɩɪɢɥɨɠɟɧɢɟ Ƚ]; Rwz = 0,45 ∙ Run =           = 
0,45 ∙ 370 = 166,5 ɇ/ɦɦ2; ȕf = 1,1; ȕz = 1,15 [19,  ɬɚɛɥɢɰɚ Ƚ.3, ɩɪɢɥɨɠɟɧɢɟ Ƚ]. 

ɉɪɢ      103,1
5,6611,15

1801,1

Rȕ
Rȕ

wzz

wff 







 

 
ɪɚɫɱɟɬ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɚɥɥɭ ɝɪɚɧɢɰɵ ɫɩɥɚɜɥɟɧɢɹ 
 ݇௙ = ்ଶ∙೥∙ோೢ೥∙ఊ೎,                                                                                         (2.3.33) 

 ݇௙ = ଶ,଴ହଶ∙ଵ,ଵହ∙ଵ଺଺,ହ∙ଵ଴−భ∙ଵ = Ͳ,Ͳͷ ɫɦ.  
 
ɉɪɢɧɢɦɚɟɦ kf = ͷ ˏˏ (ɬɚɛɥɢɰɚ Ƚ.4 ɩɪɢɥɨɠɟɧɢɹ Ƚ [19]). 
 
9. Ɋɚɫɱɟɬ ɨɩɨɪɧɨɣ ɱɚɫɬɢ ɪɢɝɟɥɹ 
ɍɱɚɫɬɨɤ ɫɬɟɧɤɢ ɪɢɝɟɥɹ ɧɚɞ ɨɩɨɪɨɣ ɭɤɪɟɩɥɹɟɦ ɨɩɨɪɧɵɦ ɪɟɛɪɨɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɡɦɟɪɵ ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɦɹɬɢɟ ɟɝɨ 

ɬɨɪɰɟɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; ɩɪɢ ɷɬɨɦ ɜɵɫɬɭɩɚɸɳɚɹ ɧɢɠɟ ɩɨɹɫɚ ɟɝɨ ɱɚɫɬɶ ɞɨɥɠɧɚ 
ɛɵɬɶ ɧɟ ɛɨɥɟɟ 1,5 ɟɝɨ ɬɨɥɳɢɧɵ, ɢɧɚɱɟ ɪɟɛɪɨ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɠɚɬɢɟ. 

Ɉɛɵɱɧɨ ɡɚɞɚɸɬ ɬɨɥɳɢɧɭ ɨɩɨɪɧɨɝɨ ɪɟɛɪɚ tor ɨɬ 10 ɞɨ 20 ɦɦ, ɚ ɡɚɬɟɦ 
ɨɩɪɟɞɟɥɹɸɬ ɟɝɨ ɲɢɪɢɧɭ bor , ɤɨɬɨɪɚɹ ɧɟ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɧɟɟ 180ɦɦ. 

ɉɭɫɬɶ tor  = 10 ɦɦ, ɬɨɝɞɚ bor = Ar / tor =18,0/1,0 = 18,0 ɫɦ; 
 
Ar = RA / Rp = 214,78/(361∙10-1) = 5,95 ɫɦ2. 

ɉɪɢɦɟɦ ɫɟɱɟɧɢɟ ɪɟɛɪɚ 180×10 ɫ ɩɥɨɳɚɞɶɸ 18 ɫɦ2. 
 

2.4 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɤɨɥɨɧɧɵ 
 
2.4.1 ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. 
Ɍɢɩ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ – ɩɪɨɤɚɬɧɵɣ ɞɜɭɬɚɜɪ 26Ʉ2 ɩɨ ȽɈɋɌ 26020-82. 
Ⱦɥɢɧɚ ɤɨɥɨɧɧɵ l = 11,5 ɦ. 
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Ɋɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ ɩɪɢɧɢɦɚɟɦ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɢɡ ɩɪɢɥɨɠɟɧɢɹ ȼ. 

Ɇ = 26,88 ɤɇ·ɦ, N4 = -1284,9 ɤɇ.  
Ɇɚɬɟɪɢɚɥ ɤɨɥɨɧɧɵ – ɫɬɚɥɶ ɋ245 ɩɨ ȽɈɋɌ 27772-88*, ɝɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ 

–3, ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ t = ɦɢɧɭɫ 400C, ɩɨɤɚɡɚɬɟɥɢ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ 
ɢ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ [19, ɬɚɛɥɢɰɵ ȼ.2 ɢ ȼ.3]. 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ [19, ɬɚɛɥɢɰɚȼ.4 ɢ ȼ.5] Ry=240 ɇ/ɦɦ2 ɩɪɢ 
ɬɨɥɳɢɧɟ ɩɪɨɤɚɬɚ ɨɬ 2 ɞɨ 20 ɜɤɥɸɱɢɬɟɥɶɧɨ, Run=390 ɇ/ɦɦ2. 

ɋɜɚɪɤɚ ɷɥɟɦɟɧɬɨɜ – ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɞɭɝɨɜɚɹ ɩɨɪɨɲɤɨɜɨɣ ɩɪɨɜɨɥɨɤɨɣ 
(ɆȾɋmin), ɩɨɪɨɲɤɨɜɚɹ ɩɪɨɜɨɥɨɤɚ ɉɉ-Ⱥɇ-3 [19,ɬɚɛɥɢɰɚ Ƚ.1]. 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ. 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
l ef,x=ȝ∙1,  (2.4.1) 
 

ɝɞɟ  ȝ = 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɱɟɬɧɨɣ ɞɥɢɧɵ ɤɨɥɨɧɧɵ; 
l =11,5 ɦ – ɞɥɢɧɚ ɤɨɥɨɧɧɵ. 
 
l ef,x=11,5∙1=11,5ɦ. 
 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ  
 
l ef,ɭ= l -2∙ݐː-2∙hɛɧ= 11,02ɦ. 
 
ɉɪɨɜɟɪɢɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ ɢɡ I26Ʉ2, ɩɪɢɧɹɬɨɝɨ ɩɪɢ 

ɤɨɦɩɚɧɨɜɤɟ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɤɚɪɤɚɫɚ. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɟɱɟɧɢɹ ɩɨ ɫɨɪɬɚɦɟɧɬɭ          

[19,ɬɚɛɥɢɰɚ ɀ.4] ɢ ɫɬɟɪɠɧɹ: Ⱥ=93,19 ɫɦ2; Ix=11700 ɫɦ4; Wx= 907 ɫɦ3; ix=11,21 
ɫɦ4; iy=6,52 ɫɦ4; h=26,0 ɫɦ; bf=25,8 ɫɦ; tf=13,5 ɦɦ; tw=9 ɦɦ. 

 
Ɏɚɤɬɢɱɟɫɤɚɹ ɝɢɛɤɨɫɬɶ ɤɨɥɨɧɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Ȝ= l ef,x/ ix,  (2.4.2) 
 

ɝɞɟ  l ef,ɭ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ; 
ix – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɯ-ɯ.  
 
Ȝ=11,5 ∙102/ 11,21= 102,59. 
 
ɍɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ ɤɨɥɨɧɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௫ߣ̅   = ߣ ∙ √ோ೤ா  ,  (2.4.3) 
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ɝɞɟ  Ȝ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.2); 

Ry – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɪɚɫɬɹɠɟɧɢɸ, ɫɠɚɬɢɸ, ɢɡɝɢɛɭ ɩɨ 
ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ; 

E – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɫɬɚɥɢ. 
௫ߣ̅  = ͳͲʹ,ͷͻ√ ଶସ଴ଶ,଴଺∙ଵ଴ఱ = ʹ,Ͳͳ. 

 
ɉɪɨɜɟɪɢɦ ɭɫɬɪɨɣɱɢɜɨɫɬɶ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ, ɞɥɹ ɱɟɝɨ 

ɜɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ 
 𝛼 = ேభ𝜑೐∙А∙ோ೤∙ఊ೎ < ͳ,  (2.4.4) 

 
ɝɞɟ  φe=0,447 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [19, ɬɚɛɥɢɰɚ Ⱦ.3] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɧɨɣ ɝɢɛɤɨɫɬɢ ̅ߣ௫=4,04 ɢ ɩɪɢɜɟɞɟɧɧɨɝɨ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ 
mefx= 𝜂 ∙ ݉ =1,06∙2,09 =2,22; 

η =1,56 ɜɵɱɢɫɥɟɧ ɩɨ [19, ɬɚɛɥɢɰɚ Ⱦ.2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  
 А೑Аೢ = ଶ଺଴∙ଵଷ,ହሺଶହ଼−ଶ∙ଵଷ,ହሻ∙ଽ = 1,69; 

  ݉ = ௘∙஺𝑊೎ = ଶ,଴ଽ∙ଽଷ,ଵଽଽ଴଻ = Ͳ,ʹͳ; 

 

e = ୑୒ = ଶ଺,଼଼∙ଵ଴మଵଶ଼ସ,ଽ  = 2,09 ɫɦ; 
 
η=(1,90-0,1m)-0,02(6-m) ̅ߣ௫=(1,90-0,1∙0,21)-0,02(5-0,21)∙2,01=1,06; 
 𝛼 = ଵଶ଼ସ,ଽ ଴,ସସ଻∙ଽଷ,ଵଽ∙ଷଶ଴∙ଵ଴−భ∙ଵ = Ͳ,ͻ͸ < ͳ. 

 
Ɍɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ α<1, ɬɨ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ ɨɛɟɫɩɟɱɟɧɚ 

ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ. 
 
ɉɪɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ ɤɨɥɨɧɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
[Ȝ]=180-60∙α,  (2.4.5) 

ɝɞɟ  α – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.4). 
 
[Ȝ]=180-60∙0,96=122,4; 
 
Ɏɚɤɬɢɱɟɫɤɚɹ ɝɢɛɤɨɫɬɶ Ȝx=102,59< [Ȝ]=122,4. 
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ɉɪɨɜɟɪɹɟɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ [17, ɩ 9.2.2] 
 ே𝜑೐∙А < ܴ௬ ∙  ௖,  (2.4.6)ߛ

 
ɝɞɟ  N – ɭɫɢɥɢɟ,ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɤɨɥɨɧɧɭ; 

φe – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.4); 
Ⱥ – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɤɨɥɨɧɧɵ; 
Ry – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.3); 
Ȗɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ.  
 ଵଶ଼ସ,ଽ଴,ସସ଻∙ଽଷ,ଵଽ = ͵Ͳͺ,ͷ ʜˏˏమ < ͵ʹͲ ʜ/ˏˏଶ. 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ,ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ. 
ɉɪɨɜɟɪɹɟɦ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ ɜ ɩɥɨɫɤɨɫɬɢ ɞɟɣɫɬɜɢɹ ɦɨɦɟɧɬɚ 

[17, ɩ. 9.2.4]. 
Ƚɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௬ߣ  = ௟೐೑,೤𝑖೤ ,  (2.4.7) 

 
ɝɞɟ  l ef,ɭ – ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ ɤɨɥɨɧɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ; 

iy – ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ y-y.  
௬ߣ  = ଵଵ,଴ଶ∙ଵ଴మ଺,ହଶ = ͳ͸ͻ,Ͳʹ. 

 
ɍɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɢɡ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௬ߣ̅   = ௬√ோ೤ாߣ < ͵,ͳͶ;  (2.4.8) 

 
ɝɞɟ  Ȝ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.7); 

Ry – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɬɚɥɢ ɪɚɫɬɹɠɟɧɢɸ, ɫɠɚɬɢɸ, ɢɡɝɢɛɭ ɩɨ 
ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ; 

E – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ; 
3,14 – ɭɫɥɨɜɧɚɹ ɝɢɛɤɨɫɬɶ ɩɨ [17].  ̅ߣ௬ = ͳ͸ͻ,Ͳʹ ∙ √ ଷଶ଴ଶ,଴଺∙ଵ଴ఱ = ͵,ʹ͵ > ͵,ͳͶ. 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜ ɫɪɟɞɧɟɣ ɬɪɟɬɢ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 
 

Mx=
ଶଷ ∙ ʛ, (2.4.8) 
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ɝɞɟ  Ɇ – ɪɚɫɱɟɬɧɵɣ ɦɨɦɟɧɬ. 
 

Mx=
ଶଷ ∙ ʹ͸,ͺͺ = ͳ͹,ͻʹ ɤɇ∙ɦ. 

 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݉ = ெ˘∙Аே∙𝑊 ,  (2.4.9) 

 
ɝɞɟ  Mx – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.8); 

Ⱥ – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6); 
N – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6); 
Wx  – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ. 
 ݉ = ͳ͹,ͻʹ ∙ ͳͲଶ ∙ ͻ͵,ͳͻͳʹͺͶ,ͻ ∙ ͻͲ͹ = Ͳ,ͳͶ < ͷ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɦɨɦɟɧɬɨɜ ɧɚ ɩɨɬɟɪɸ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɬɟɪɠɧɹ ɤɨɥɨɧɧɵ ɢɡ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ, ɩɪɢ mx ≤ 5 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 112 [17]. 

 
c=ȕ/(1+α∙mx) ≤ 1,  (2.4.10) 
 

ɝɞɟ  ȕ – ɤɨɷɮɮɢɰɢɟɧɬ,ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [17,ɬɚɛɥɢɰɚ 21]; 
α – ɤɨɷɮɮɢɰɢɟɧɬ,ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [17, ɬɚɛɥɢɰɚ 21]. 
Ɍ.ɤ. ,ɬɨ ȕ =1, ɚ α=0,7 
 
ɫ=1/(1+0,7∙0,14) =0,91. 
 
ɇɚɩɪɹɠɟɧɢɟ ɜ ɫɬɟɪɠɧɟ ɤɨɥɨɧɧɵ ɞɨɥɠɧɨ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɸ 
 𝜎 = ே௖∙𝜑೐∙А = ଵଶ଼ସ,ଽ∙ଵ଴଴,ଽଵ∙଴,ହଽ଺∙ଽଷ,ଵଽ < ܴ௬ ∙  ௖,  (2.4.11)ߛ

 
ɝɞɟ  N – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6); 

ɫ – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.10); 
Ⱥ – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6); 
φɟ – ɤɨɷɮɮɢɰɢɟɧɬ [19,ɩɪɢɥɨɠɟɧɢɟ ɂ,ɬɚɛɥɢɰɵ ɂ.1,ɂ.2]; 
Ry – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.7); 
Ȗɫ – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6).  
 𝜎 = ଵଶ଼ସ,ଽ∙ଵ଴଴,ଽଵ∙଴,ହଽ଺∙ଽଷ,ଵଽ = ʹͷͶ,ʹʹ < ͵ʹͲ ʜˏˏమ. 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɤɨɥɨɧɧɵ ɩɨ ɨɫɢ 7/ȼ ɢɡ ɩɥɨɫɤɨɫɬɢ ɪɚɦɵ ɨɛɟɫɩɟɱɟɧɚ. 



 

51 
 

2.4.2 Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɚɡɵ ɤɨɥɨɧɧɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɜ ɩɥɚɧɟ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɭ ɨɩɨɪɧɨɣ ɩɥɢɬɵ  
 
B=bf+2ttr+2c,  (2.4.12) 
 

ɝɞɟ  bf – ɲɢɪɢɧɚ ɩɨɥɤɢ ɤɨɥɨɧɧɵ;  
ttr – ɬɨɥɳɢɧɚ ɬɪɚɜɟɪɫɵ; 
ɫ– ɜɵɥɟɬ ɤɨɧɫɨɥɢ ɩɥɢɬɵ. 
 
B= 260+2∙10+2∙65=410 ɦɦ, 
 
Ⱦɥɢɧɚ ɩɥɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

L= 
ேଶ∙஻∙ோ್,೗೚೎ + √ ேଶ∙஻∙ோ್,೗೚೎ଶ + ଺ெ஻∙ோ್,೗೚೎ ,  (2.4.13) 

 
ɝɞɟ  N – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6); 

M – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.8); 
ȼ – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.12). 
Ɂɞɟɫɶ ɞɥɹ ɛɟɬɨɧɚ ȼ15  Rb=0,85 ɤɇ/ɫɦ2 [22,ɬɚɛ. ɂ.3], 
R b,loc =ψb ∙ Rb =1,4∙0,85=1,19 ɤɇ/ɫɦ2 
 

L= 
ଵଶ଼ସ,ଽଶ∙ସହ∙ଵ,ଵଽ + √ቀ ଵଶ଼ସ,ଽଶ∙ସହ∙ଵ,ଵଽቁଶ + ቀ଺∙ଶ଺,଼଼∙ଵ଴మସହ∙ଵ,ଵଽ ቁଶ

=33 ɫɦ 

 
ɉɪɢɧɢɦɚɟɦ ɨɩɨɪɧɭɸ ɩɥɢɬɭ ɪɚɡɦɟɪɨɦ 450x510, ɪɚɡɦɟɪɵ ɜɟɪɯɧɟɝɨ ɨɛɪɟɡɚ 

ɮɭɧɞɚɦɟɧɬɚ 650ɯ970 , ɬɚɤ ɤɚɤ ψb=√ܣ௙/ܣ௣௟య   ɢɥɢ 1,43=Af/(45x51). Ɍɪɟɛɭɟɦɚɹ 
ɩɥɨɳɚɞɶ Af= 6297,48 ɫɦ2. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɨɩɨɪɧɨɣ ɩɥɢɬɵ. 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɛɟɬɨɧɚ ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɨɩɨɪɧɨɣ ɩɥɢɬɨɣ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 𝜎௠௔௫ = ே஻∙௅ ± ଺ெ஻∙௅మ,  (2.4.14) 

 
ɝɞɟ  N – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6); 

M – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.8); 
ȼ – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.12); 
L – ɬɨ ɠɟ,ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.13). 
 𝜎௠௔௫= −ଵଶ଼ସ,ଽ∙ଵ଴ସହ∙ହଵ − ଺∙ଶ଺,଼଼∙ଵ଴మ∙ଵ଴ସହ∙ହଵమ  = - 5,59-1,38= -6,97 

ʜˏˏమ; 
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ımin=
−ଵଶ଼ସ,ଽ∙ଵ଴ସହ∙ହଵ + ଺∙ଶ଺,଼଼∙ଵ଴మ∙ଵ଴ସହ∙ହଵమ  - 5,59 + 1,38= -4,21

ʜˏˏమ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɭɱɚɫɬɤɚɯ ɷɩɸɪɵ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 

ı1=4,21+(6,97-4,21)∙(51-10,7)/51= 6,39 
ʜˏˏమ. 

 

ı2=4,21+(6,97-4,21)∙(51-10,7-1,35)/51= 6,31 
ʜˏˏమ.  

 
Ɉɩɪɟɞɟɥɢɦ ɢɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɧɚ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɚɯ ɩɥɢɬɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ɭɱɚɫɬɨɤ 1  
 ʛଵ = 𝜎೘ೌೣ௖మଶ ,  (2.4.15) 

 
ɝɞɟ  ımax – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.14); 

ɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.12). 
 ʛଵ = ͸,ͻ͹ ∙ ͳͲ−ଵ ∙ ͸,ͷଶʹ = ͳͶ,͹ʹ ˍʜ ∙ ˔ˏ. 
 
 ɭɱɚɫɬɨɤ 2 ( ɩɥɢɬɚ, ɨɩɟɪɬɚɹ ɧɚ 3 ɫɬɨɪɨɧɵ); ɨɬɧɨɲɟɧɢɟ ɡɚɤɪɟɩɟɥɟɧɧɨɣ 

ɫɬɨɪɨɧɵ ɩɥɢɬɵ ɤ ɫɜɨɛɨɞɧɨɣ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɪɟɛɪɚ 77/300=0,26<0,5 , ɚ ɩɨɬɨɦɭ 
ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɤɚɤ ɞɥɹ ɤɨɧɫɨɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɫ ɜɵɥɟɬɨɦ ɤɨɧɫɨɥɢ 81,5 ɦɦ, ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɨ [17, ɮɨɪɦɭɥɚ 6.102]; 

 ʛଶ = 𝜎೘ೌೣ௖మଶ ,  (2.4.15) 

 
ɝɞɟ  ımax – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.14); 

ɫ– ɞɥɢɧɚ ɫɜɟɫɚ ɧɚ 2 ɭɱɚɫɬɤɟ. 
 ʛଶ = ͸,ͻ͹ ∙ ͳͲ−ଵ ∙ ͳͲ,͹ଶʹ = ͵ͻ,͹͵ ˍʜ ∙ ˔ˏ; 
 
 ɭɱɚɫɬɨɤ 3 ( ɩɥɢɬɚ, ɨɩɟɪɬɚɹ ɧɚ 4 ɫɬɨɪɨɧɵ); ɨɬɧɨɲɟɧɢɟ ɞɥɢɧɧɨɣ ɫɬɨɪɨɧɵ 

ɤ ɛɨɥɟɟ ɤɨɪɨɬɤɨɣ b/a=258/125,5=2,06. 
Ɇɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 
M3 =α1∙ıf∙a2 ,  (2.4.16) 
 

ɝɞɟ  α1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [19,ɬɚɛɥɢɰɚ ɂ.4]; 
ıf–  ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɩɥɢɬɵ; 
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ɚ– ɤɨɪɨɬɤɚɹ ɫɬɨɪɨɧɚ ɭɱɚɫɬɤɚ. 
ɉɪɢɧɢɦɚɟɦ ıf =6,42 

ʜˏˏమ; ɚ = 125,5 ɦɦ; α1=0,096. 

 
M3= 0,096∙4,21∙ ͳͲ−ଵ∙12,552 = 63,66 ˍʜ ∙ ˔ˏ. 
 
Ɍɚɤ ɤɚɤ ɦɨɦɟɧɬ ɧɚ ɭɱɚɫɬɤɟ 2 ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɦɨɦɟɧɬɨɜ ɧɚ 

ɭɱɚɫɬɤɚɯ 
1 ɢ 3 ɢ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɣ ɬɨɥɳɢɧɵ ɨɩɨɪɧɨɣ ɩɥɢɬɵ, ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ 

ɪɚɡɦɟɪɵ ɷɬɨɝɨ ɭɱɚɫɬɤɚ ɫ ɩɨɦɨɳɶɸ ɪɟɛɪɚ ɬɨɥɳɢɧɨɣ 10 ɦɦ; ɩɪɢ ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ 
ɡɚɤɪɟɩɟɥɟɧɧɨɣ ɫɬɨɪɨɧɵ ɤ ɫɜɨɛɨɞɧɨɣ 77/145=0,53; 

 
M2 =α2∙ımax∙݀ଵଶ ,  (2.4.17) 
 

ɝɞɟ  α2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [19,ɬɚɛɥɢɰɚ ɂ.4]; 
ımax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɩɥɢɬɵ; ݀ଵଶ – ɞɥɢɧɚ ɫɜɨɛɨɞɧɨɣ ɫɬɨɪɨɧɵ ɭɱɚɫɬɤɚ,ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ,ɤɚɤ 300/2-

10/2=125 ɦɦ. 
 
M2=0,093∙6,97∙ ͳͲ−ଵ∙12,52 = 14,1 ˍʜ ∙ ˔ˏ; 
 
Ɍɨɥɳɢɧɭ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɧɚɯɨɞɢɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɦɨɦɟɧɬɵ M3 
௣௟ݐ  = √଺ெ೘ೌೣோ೤∙௬೎  ,  (2.4.18) 

 
ɝɞɟ  Ɇɦɚɯ  – ɦɚɤɢɫɦɚɥɶɧɵɣ ɦɨɦɟɧɬ ɧɚ ɭɱɚɫɬɤɟ; 

Ry – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.7); 
Ȗɫ – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6).  
௣௟ݐ  = √ ͸ ∙ ͳͶ,͹ʹ͵ʹͲ ∙ ͳͲ−ଵ ∙ ͳ,ʹ = ͳ,ͷʹ˔ˏ 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɨɩɨɪɧɨɣ ɩɥɢɬɵ 20 ɦɦ (ɫɬɚɥɶ ȽɈɋɌ 19903-74*). 
 
Ɋɚɫɱɟɬ ɬɪɚɜɟɪɫɵ. 
ɇɚɡɧɚɱɚɟɦ ɜɵɫɨɬɭ ɬɪɚɜɟɪɫɵ htr=300 ɦɦ  ɢ ɩɪɨɜɟɪɹɟɦ ɟɟ ɩɪɨɱɧɨɫɬɶ ɧɚ 

ɢɡɝɢɛ ɢ ɫɪɟɡ. 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬ ɭɫɥɨɜɢɸ 
 𝜎 = ଺∙ெ೟ೝ𝑊೟ೝ  = <ܴ ௬ ∙ 𝑦௖;  (2.4.19) 

 
ɝɞɟ  Ɇɦɚɯ  – ɦɨɦɟɧɬ ɬɪɚɜɟɪɫɵ; 
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Ry – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.7); 
Ȗɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6).  
 
M tr= Qtr∙y0,  (2.4.20) 
 

ɝɞɟ  ɭ0 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ ɩɨɞ ɤɨɧɫɨɥɶɸ ɛɚɡɵ 
ɞɨ ɫɟɱɟɧɢɹ 2-2; 

Qtr – ɧɚɝɪɭɡɤɚ ɨɬ ɬɪɚɜɟɪɫɵ. 
 
Qtr = 0,5 ∙ B ∙ b1 ∙ (ımax+ ı1) ∙ 0,5,  (2.4.21) 
 

ɝɞɟ  ȼ – ɞɥɢɧɚ ɬɪɚɜɟɪɫɵ; 
b1 – ɞɥɢɧɚ ɫɜɨɛɨɞɧɨɣ ɫɬɨɪɨɧɵ; 
ı1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.14). 
 
Qtr =0,5 ∙ 45∙ 10,7 ∙ (6,97+ 6,39) ∙ 0,5∙ ͳͲ−ଵ=160,82 ɤɇ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ ɩɨɞ ɤɨɧɫɨɥɶɸ ɛɚɡɵ ɞɨ 

ɫɟɱɟɧɢɹ 2-2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝑦଴ = ௕భ∙ሺ𝜎భ+ ଶ𝜎೘ೌೣሻଷ∙ሺ𝜎భ+𝜎೘ೌೣሻ ,  (2.4.22) 

 
ɝɞɟ  b1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.20); 

ı1 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.20). 
 𝑦଴ = ͳͲ,͹ ∙ ሺ͸,͵ͻ +  ʹ ∙ ͸,ͻ͹ሻ͵ ∙ ሺ͸,͵ͻ + ͸,ͻ͹ሻ = ͷ,Ͷ͵ ˔ˏ. 
 
M tr=160,82∙5,43= 873,25 ɤɇ∙ɦ. 
 𝜎 = ଺∙଼଻ଷ,ଶହ∙ଵ଴ଵ∙ଷ଴మ = ͷͺ,ʹʹ  ʜˏˏమ < ͵ʹͲ ʜˏˏమ. 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬ ɭɫɥɨɜɢɸ 
 

Ĳ = 
ଵ,ହ∙ொ೟ೝА೟ೝ  =  < ܴ௦ ∙ 𝑦௖;  (2.4.23) 

 
ɝɞɟ  Qtr – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.20); А௧௥ – ɜɵɫɨɬɚ ɬɪɚɜɟɪɫɵ; 

Rs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ; 
Ȗɫ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4.6).  
 τ = ଵ,ହ∙ଵ଺଴,଼ଶ∙ଵ଴ଵ∙ଷ଴ = ͺͲ,Ͷͳ ʜˏˏమ <0,58∙240∙1=136,45 ʜˏˏమ 
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Ʉɚɬɟɬ ɲɜɨɜ, ɤɪɟɩɹɳɢɯ ɬɪɚɜɟɪɫɭ ɤ ɩɨɥɤɚɦ ɤɨɥɨɧɧɵ ɩɪɢɧɢɦɚɟɦ kf =4 
[19,ɬɚɛɥɢɰɚ Ƚ.4]; 

 

ɉɪɢ ఉ೑∙ோೢ೑ఉ೥∙ோೢ೥ = 
଴,ଽ∙ଶଵହଵ,଴ହ∙ଶଵଵ,ହ = 0,87 < 1; 

 
ɪɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɦɟɬɚɥɥɭ ɲɜɚ; Rwz=0,45∙ Run=0,45∙370=166,5 ɇ/ɦɦ2. 
ɉɪɨɱɧɨɫɬɶ ɦɟɬɚɥɥɚ ɲɜɚ ɩɪɨɜɟɪɹɦ ɩɨ ɮɨɪɦɭɥɟ 
 √ሺ ெ೟ೝ𝑊ೢ೑ሻଶ + ሺ ொ೟ೝ஺ೢ೑ሻଶ = √ሺ଼଻ଷ,ଶହ∙ଵ଴ଵ଴଴,ଽଶ ሻଶ + ቀଵ଺଴,଼ଶ∙ଵ଴ଶ଴,଼଼ ቁଶ = ͳͳͷ,ͺͶ ʜˏˏమ < ܴ௪௙ ∙𝑦௖=215 ʜˏˏమ; 
 

Ɂɞɟɫɶ ௪ܹ௙ = ఉ೑∙௞೑∙௟మೢ଺ = ଴,ଽ∙଴,ସ∙ଶଽమ଺ = 100,92 ɫɦ2; 

 
Af=ȕf ∙kf ∙ lw=Ͳ,ͻ ∙ Ͳ,Ͷ ∙ ʹͻ= 20,88ɫɦ2. 
 
ɉɪɨɱɧɨɫɬɶ ɬɪɚɜɟɪɫɵ ɢ ɩɪɨɱɧɨɫɬɶɫɜɚɪɧɵɯ ɲɜɨɜ, ɤɪɟɩɹɳɢɯ ɬɪɚɜɟɪɫɭ ɤ 

ɩɨɥɤɚɦ ɤɨɥɨɧɧɵ ɨɛɟɫɩɟɱɟɧɚ. 
Ɍɨɪɟɰ ɤɨɥɨɧɧɵ (ɩɨɫɥɟ  ɩɪɢɜɚɪɤɢ ɬɪɚɜɟɪɫ) ɢ ɩɥɢɬɭ ɮɪɟɡɟɪɭɟɦ. ȼ ɷɬɨɦ 

ɫɥɭɱɚɟ ɲɜɵ ɩɪɢɜɚɪɤɢ ɤ ɩɥɢɬɟ ɩɪɢɧɢɦɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɦɢɧɢɦɚɥɶɧɨɣ 
ɬɨɥɳɢɧɵ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɢɩɨɪɚɡɦɟɪɨɜ ɫɜɚɪɧɵɯ ɲɜɨɜ, ɤɚɬɟɬ ɜɫɟɯ ɲɜɨɜ, 
ɤɪɟɩɹɳɢɯ ɫɬɟɪɠɟɧɶ ɤɨɥɨɧɧɵ ɤ ɷɥɟɦɟɧɬɚɦ ɛɚɡɵ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 4 ɦɦ. 

 
Ɋɚɫɱɟɬ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ ɜ ɧɢɠɧɟɦ ɫɟɱɟɧɢɢ ɤɨɥɨɧɧɵ ɫɨɫɬɚɜɥɹɸɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɭɫɢɥɢɣ, ɫɩɨɫɨɛɧɵɯ ɫɨɡɞɚɬɶ ɪɚɫɬɹɠɟɧɢɟ ɜ 
ɮɭɧɞɚɦɟɧɬɧɵɯ ɛɨɥɬɚɯ. ȿɫɥɢ ɩɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɪɚɡɝɪɭɠɚɟɬ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ, 
ɬɨ ɟɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 0,9 

Ȼɟɪɟɦ ɚɧɤɟɪɧɭɸ ɤɨɦɛɢɧɚɰɢɸ ɭɫɢɥɢɣ ɫɨɝɥɚɫɧɨ ɫɬɚɬɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ. 
 

Nmin= 
−଼ଷ,଻·଴,ଽଵ,ଵ  = -68,48 ɤɇ; Ms=33,66 ɤɇ∙ɦ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɛɟɬɨɧɚ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢ ɚɧɤɟɪɧɨɣ 

ɤɨɦɛɢɧɚɰɢɢ ɭɫɢɥɢɣ ɢ ɫɬɪɨɢɦ ɷɩɸɪɭ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 𝜎௠௔௫ = ே೘𝑖೙஻∙௅ + ଺ெ஻∙௅మ = −଺଼,ସ଼∙ଵ଴ସହ∙ସହ + ଺∙ଷଷ,଺଺∙ଵ଴∙ଵ଴మସହ∙ସହమ =  −Ͳ,͵Ͷ − ʹ,ʹʹ =  −ʹ,ͷ͸ ʜˏˏమ; 
 

ımin=−Ͳ,͵Ͷ + ʹ,ʹʹ = 1,88 
ʜˏˏమ. 

 
ɉɨɥɨɠɟɧɢɟ ɧɭɥɟɜɨɣ ɬɨɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɯ = 𝜎೘𝑖೙·௅𝜎೘𝑖೙+𝜎೘ೌೣ;  (2.4.24) 

 
ɝɞɟ  ımin – ɦɢɧɢɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 

 

ɯ = ଵ,଼଼·ସହଵ,଼଼+ଶ,ହ଺=19,05 ɫɦ. 
 
Ɋɚɫɬɹɝɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɜ ɚɧɤɟɪɧɵɯ ɛɨɥɬɚɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

Z = 
Ms-Nmin·a

y =
33,66·102 - 66,48·12,8

42,3  = 59,5 ɤɇ, 

 
ɝɞɟ  ɚ = 128 ɦɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɩɸɪɵ ɫɠɚɬɨɣ ɡɨɧɵ ɞɨ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɢ ɤɨɥɨɧɧɵ; 

y = 423 ɦɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ 
ɫɠɚɬɨɣ ɡɨɧɵ ɷɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ. 

Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɟɬɬɨ ɨɞɧɨɝɨ ɚɧɤɟɪɧɨɝɨ ɛɨɥɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 

 

Abn=
Z

n·Rba
=

59,5
2·185·10-1 =ͳ,͸ͳ ɫɦ2. 

 
Ɂɞɟɫɶ Rba = 185 ɇ/ɦɦ2 – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ ɚɧɤɟɪɧɵɯ 

ɛɨɥɬɨɜ ɢɡ ɫɬɚɥɢ ɦɚɪɤɢ ȼɋɬ3 ɤɩ2 [19, ɩɪɢɥɨɠɟɧɢɟ ɂ, ɬɚɛɥɢɰɚ ɂ.5]; n = 2 – 
ɤɨɥɢɱɟɫɬɜɨ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ ɜ ɪɚɫɬɹɧɭɬɨɣ ɡɨɧɟ. 

ɉɪɢɧɢɦɚɟɦ ɛɨɥɬɵ ɞɢɚɦɟɬɪɨɦ 36 ɦɦ [19, ɩɪɢɥɨɠɟɧɢɟ Ƚ, ɬɚɛɥɢɰɚ Ƚ.9]; ɬɢɩ 
ɛɨɥɬɨɜ 1 ɩɨ [19, ɩɪɢɥɨɠɟɧɢɟ ɂ, ɬɚɛɥɢɰɚ ɂ.6]. 
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3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
 

3.1 Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɥɨɳɚɞɤɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɋɜɟɞɟɧɢɹ ɨ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 3.1,  ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.2. 
 
Ɍɚɛɥɢɰɚ 3.1 – ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ⱦɚɧɧɵɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɋɬɪɨɢɬɟɥɶɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɚɹ 
ɡɨɧɚ 

 Iȼ 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɟɬɪɨɜɚɹ 
ɧɚɝɪɭɡɤɚ 
(III  ɜɟɬɪɨɜɨɣ ɪɚɣɨɧ) 

ɤɝɫ/ɦ2 38 

Ɋɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ  
ɧɚɝɪɭɡɤɚ (III  ɪɚɣɨɧ) ɤɝɫ/ɦ2 180,0 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 

0ɋ ɦɢɧɭɫ 40 

Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɝɪɭɧɬɨɜ  
ɨɫɧɨɜɚɧɢɣ ɩɨɞ 
ɫɨɨɪɭɠɟɧɢɹɦɢ 

ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ: 
- ɫɭɝɥɢɧɨɤ ɬɜёɪɞɵɣ; 

- ɩɟɫɨɤ ɦɟɥɤɢɣ. 

ɇɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ 
ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ 
ɝɪɭɧɬɨɜ 

ɦ 2,5 

ɋɬɟɩɟɧɶ ɚɝɪɟɫɫɢɜɧɨɫɬɢ 
ɜɨɞɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɛɟɬɨɧɭ W4 

ɫɥɚɛɨɚɝɪɟɫɫɢɜɧɵɟ 

ɋɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ Ȼɚɥɥɨɜ 6 
ɉɪɨɫɚɞɨɱɧɨɫɬɶ ɝɪɭɧɬɨɜ ɬɢɩ - 
ɉɭɱɢɧɢɫɬɨɫɬɶ ɝɪɭɧɬɨɜ ɬɢɩ - 
ɉɨɞɪɚɛɚɬɵɜɚɟɦɵɟ 
ɬɟɪɪɢɬɨɪɢɢ 

 ɧɟɬ 

ȼɟɱɧɨɦɟɪɡɥɵɟ ɝɪɭɧɬɵ  ɧɟɬ 
 

Ɍɪɟɛɭɟɬɫɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɬɶ ɮɭɧɞɚɦɟɧɬ ɞɥɹ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ. 

Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ 1-ɨɝɨ ɷɬɚɠɚ 
ɨɮɢɫɧɵɯ ɩɨɦɟɳɟɧɢɣ. 
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Ɍɚɛɥɢɰɚ 3.2 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ 

ɇɚɢɦɟ- 
ɧɨɜɚɧɢɟ 

h, 
ɦ 

W, 
ɞ.ɟ 

ɟ, 
ɞ.ɟ. 

ɉɥɨɬɧɨɫɬɶ, ɬ/ɦ³ Ȗ(Ȗsb) 
ɬ/ɦ³ Sr

 IL 

Ɋɚɫɱɟɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫ-ɬɢɤɢ Rɨ, 

Ʉɉɚ ρ ρs ρd 
φII, 

ɝɪɚɞ 
ɋII, 
ɤɉɚ 

ȿ, 
Ɇɉɚ 

1.ɋɭɝ-
ɥɢɧɨɤ 

ɬɜɟɪɞɵɣ 
19

,0
 

0,
15

 

0,
82

 

1,
7 

2,
7 

1,
48

 

17
 

0,
49

 <0 22
,3

 

22
,9

 

11
,9

 

23
3 

2.ɉɟɫɨɤ 
ɦɟɥɤɢɣ 6,

0 

0,
25

 

0,
59

 

1,
9 

2,
66

 

1,
28

 

19
 

0,
62

 

- 34
,4

 

43
,2

 

34
,0

 

40
0 

 
3.2 ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɮɭɧɞɚɦɟɧɬɚ 
 
ɋɨɝɥɚɫɧɨ ɡɚɞɚɧɢɸ ɩɨ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɫɪɚɜɧɢɦ ɞɜɚ ɜɚɪɢɚɧɬɚ 

ɮɭɧɞɚɦɟɧɬɨɜ ɩɨɞ ɡɞɚɧɢɟ: 
– ɫɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ ɫɨɝɥɚɫɧɨ [26] ; 
– ɫɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬɵ ɢɡ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ ɫɨɝɥɚɫɧɨ [27]. 

 
3.2.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ 

 
3.2.1.1 ȼɵɛɨɪ ɜɵɫɨɬɵ ɪɨɫɬɜɟɪɤɚ ɢ ɞɥɢɧɵ ɫɜɚɢ 

 
ɉɪɢɧɢɦɚɟɦ ɪɨɫɬɜɟɪɤ ɜɵɫɨɬɨɣ 1,500 ɦ, ɨɬɦɟɬɤɚ ɧɢɡɚ ɪɨɫɬɜɟɪɤɚ – 1,650 ɦ, 

ɨɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɧɚ 50 ɦɦ ɜɵɲɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ: – 1,600ɦ. 
ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɦ ɫɭɝɥɢɧɨɤ ɬɜɟɪɞɵɣ. Ɂɚɝɥɭɛɥɟɧɢɟ ɫɜɚɣ ɜ 
ɝɪɭɧɬ ɨɫɧɨɜɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,5 ɦ. ɉɪɢɧɢɦɚɸ ɞɥɢɧɭ ɫɜɚɢ 9 ɦɟɬɪɨɜ 
ɋ90.30, ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ – 10,350 ɦ. 
ɉɨ ɯɚɪɚɤɬɟɪɭ ɪɚɛɨɬɵ ɜ ɝɪɭɧɬɟ ɫɜɚɢ-ɫɬɨɣɤɢ, ɬɚɤ ɤɚɤ ɨɩɢɪɚɸɬɫɹ ɧɚ 
ɦɚɥɨɫɠɢɦɚɟɦɵɣ ɝɪɭɧɬ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ,  ɨɧɢ ɪɚɛɨɬɚɸɬ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ. ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɣ-ɫɬɨɟɤ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ௗܨ  = ௖ߛ ∙ ௖ோߛ) ∙ ܴ ∙ ܣ + ݑ ∙ ∑ ௖௙ߛ ∙ 𝑓𝑖 ∙ ℎ𝑖),                                                    (3.1) 
 
ɝɞɟ ߛ௖ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɢ ɜ ɝɪɭɧɬɟ, ɪɚɜɧɵɣ 1,0; 
      ܴ  - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ; 
     Ⱥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ2;       ߛ௖ோ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɫɜɚɣ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ, ɩɨɝɪɭɠɚɟɦɵɯ ɡɚɛɢɜɤɨɣ, ɪɚɜɧɵɦ 1,0; ߛ௖௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, 
ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɫɜɚɣ, ɩɨɝɪɭɠɚɟɦɵɯ ɡɚɛɢɜɤɨɣ ɢ ɛɟɡ ɥɢɞɟɪɧɵɯ ɫɤɜɚɠɢɧ, ɪɚɜɧɵɦ 
1,0; 
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u – ɩɟɪɢɦɟɬɪ ɫɟɱɟɧɢɹ ɫɜɚɢ; 𝑓𝑖 ∙ ℎ𝑖 – ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.3. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ     ɬɚɛɥɢɰɟ 

3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

ɗɫɤɢɡ Ɍɨɥɳɢɧɚ 
ɫɥɨɹ, ɦ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ 
ɫɟɪɟɞɢɧɵ ɫɥɨɹ 

𝑓𝑖, ɤɉɚ 𝑓𝑖 ∙ ℎ𝑖, ɤɇ 

 

0,7 1,85 35,59 24,91 
1 3,2 48,1 48,1 
1 4,2 53,3 53,3 
1 5,2 58,2 58,2 
1 6,2 60,4 60,4 
1 7,2 62,03 62,03 
1 8,2 63,2 63,2 
1 9,2 63,8 63,8 
1 10,2 55,03 55,03 
  ∑494,65 ∑425,77 

 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ߛ௖ = 1; ߛ௖ோ = 1; ܴ  = 10508,4 ɤɉɚ; Ⱥ = 0,09 ɦ2; u = 1,2 

ɦ; ߛ௖௙ = 1; 𝑓𝑖 ∙ ℎ𝑖 = 452,77. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.1), ɩɨɥɭɱɚɟɦ 
ௗܨ  = ͳ ∙ ሺͳ ∙ ͳͲͷͲͺ,Ͷ ∙ Ͳ,Ͳͻ + ͳ,ʹ ∙ ͳ ∙ Ͷʹͷ,͹͹ = ͳͶͷ͸,͸ͺ ɤɇ. 
 
Ⱦɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ˔ܰ˅ ≤ ி೏ఊೖ,                                                                                                        (3.2) 

 
ɝɞɟ ܨௗ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.1);         ߛ௞ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɩɨɫɨɛɚ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ܨௗ = 1456,68 ɤɇ; ߛ௞ = 1,4. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.2), ɩɨɥɭɱɚɟɦ 
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˔ܰ˅ = ଵସହ଺,଺଼ଵ,ସ = ͳͲͶͲ,Ͷͻ ɤɇ. 
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɛɨɥɶɲɟ ɩɪɢɧɢɦɚɟɦɨɝɨ ɜ ɩɪɚɤɬɢɤɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɨɷɬɨɦɭ ɨɝɪɚɧɢɱɢɜɚɟɦ ɞɨɩɭɫɤɚɟɦɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ, ɜ ɫɜɹɡɢ 
ɫ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɩɥɨɳɚɞɤɢ, ɩɪɢɧɢɦɚɹ ɟɟ 60,0 ɬ = 600 ɤɇ. 
 

3.2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɜɚɣ ɢ ɪɚɡɦɟɳɟɧɢɟ ɢɯ    ɜ 
ɮɭɧɞɚɦɟɧɬɟ. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ݊ = ே𝐼𝐹೏𝛾ˍ −А∙ௗ೛∙ఊ˔˓,                                                                                               (3.3) 

 
ɝɞɟ 𝐼ܰ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɫɱɟɬɧɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ 
ɨɛɪɟɡɟ ɪɨɫɬɜɟɪɤɚ; 
       

ி೏ఊˍ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.2); 
      Ⱥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ, ɦ2; 
       ݀௣ − ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ;         ̝ߛ ˓ − ɭɫɪɟɞɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: 𝐼ܰ = 1284,9 ɤɇ; ி೏ఊˍ  = 600 ɤɇ; Ⱥ = 0,09 ɦ2;  ݀௣ = 1,65 

ɦ;  ̝ߛ ˓ = 2. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.3), ɩɨɥɭɱɚɟɦ 

  ݊ = ଵଶ଼ସ,ଽ଺଴଴−଴,ଽ∙ଵ,଺ହ∙ଶ଴−ଵ,ଵ∙ଵ଴∙ଶ,଴ହ = ͵,͹͵ ɫɜɚɢ – ɩɪɢɧɢɦɚɟɦ 4 ɫɜɚɢ. 
 

ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ ɜ ɪɨɫɬɜɟɪɤɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 
 

Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ  
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3.2.1.3 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ 
 

ɇɚɝɪɭɡɤɚ ɨɬ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 ˓ܰ = ͳ,ͳ ∙ ݀˓ ∙ ܾ˓ ∙ ݈˓ ∙  (3.4)                                                                              ,˄ߛ
 
ɝɞɟ ݀˓– ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ;  

bp – ɲɢɪɢɧɚ ɪɨɫɬɜɟɪɤɚ; 
lp – ɞɥɢɧɚ ɪɨɫɬɜɟɪɤɚ; 
Ȗɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɛɟɬɨɧ. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ݀˓ = 1,65 ɦ; bp = 1,5 ɦ; lp = 1,8 ɦ; Ȗɛ = 24. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.4), ɩɨɥɭɱɚɟɦ 
 ˓ܰ = ͳ,ͳ ∙ ͳ,͸ͷ ∙ ͳ,ͺ ∙ ͳ,ͷ ∙ ʹͶ = ͳͳ͹,͸ͳ ˍʜ. 
 

I ɤɨɦɛɢɧɚɰɢɹ ɧɚɝɪɭɡɨɤ  
ɉɪɨɞɨɥɶɧɚɹ ɫɢɥɚ ɞɥɹ I ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܰ𝐼 = ሺ ˏܰ˃˘𝐼 + ˓ܰ𝐼ሻ ∙  ௙,                                                                                  (3.5)ߛ

ɝɞɟ ˏܰ˃˘𝐼  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ, ɩɪɢɧɹɬɚɹ ɫɨɝɥɚɫɧɨ ɫɬɚɬɢɱɟɫɤɨɦɭ 
ɪɚɫɱɟɬɭ;  ˓ܰ𝐼 – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.4);  ߛ௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ˏܰ˃˘𝐼 = 1284,9 ɤɇ; ˓ܰ𝐼 = 117,61 ɤɇ; ߛ௙ = 1,1. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.5), ɩɨɥɭɱɚɟɦ 

 ܰ𝐼 = ሺͳʹͺͶ,ͻ + ͳͳ͹,͸ͳሻ ∙ ͳ,ͳ = ͳͷͶʹ,͹͸ ˍʜ. 
 
ɉɨɩɟɪɟɱɧɚɹ ɫɢɥɚ ɞɥɹ I ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

𝐼ܪ  = 𝐼ܪ ∙  ௙,                                                                                                 (3.6)ߛ

ɝɞɟ ܪ𝐼  – ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɩɪɢɧɹɬɚɹ ɫɨɝɥɚɫɧɨ ɫɬɚɬɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ; ߛ௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ܪ𝐼  = 19,52 ɤɇ; ߛ௙ = 1,15. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.6), ɩɨɥɭɱɚɟɦ 

𝐼ܪ  = ͳͻ,ͷʹ ∙ ͳ,ͳͷ = ʹʹ,Ͷͷ ˍʜ. 
 

ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ I ɤɨɦɛɢɧɚɰɢɢ ɧɚɝɪɭɡɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ʛ𝐼 = 𝐼ܯ ∙ ௙ߛ + 𝐼ܪ ∙ ݀௣,                                                                                (3.7) 
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ɝɞɟ ܯ𝐼  – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɩɪɢɧɹɬɵɣ ɫɨɝɥɚɫɧɨ ɫɬɚɬɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ; ߛ௙ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.6); ܪ𝐼  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.6); ݀௣ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.4). 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ܯ𝐼  = 26,88 ɤɇɦ; ߛ௙ = 1,15; ܪ𝐼 = 22,45 ɤɇ;           ݀௣ 

= 1,5 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.7), ɩɨɥɭɱɚɟɦ 
 ʛ𝐼 = ʹ͸,ͺͺ ∙ ͳ,ͳͷ + ʹʹ,Ͷͷ ∙ ͳ,ͷ = ͸Ͷ,ͷͻ ˍʜ. 

 
3.2.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɫɜɚɸ ɢ ɩɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

 

 
 

Ɋɢɫɭɧɨɤ 3.2 – ɉɥɚɧ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ 
 

ɇɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ˔ܰ˅ = ே௡ ∓ ெ∙௬∑ ௬𝑖మ ,                                                                                              (3.8) 

 
ɝɞɟ y – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɞɨ ɨɫɢ ɫɜɚɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɭɫɢɥɢɟ, ɦ; 

yi – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɭɫɬɚ ɞɨ ɨɫɢ ɤɚɠɞɨɣ ɫɜɚɢ, ɦ; ܰ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3. 5); 
Ɇ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.7);  
n – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3. 3). 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ܰ = 1542,76 ɤɇ; Ɇ = 64,59 ɤɇɦ; n = 4; y = 0,6 ɦ;     
yi = 0,6. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.8), ɩɨɥɭɱɚɟɦ 
 ˔ܰଵ˅,ଷ = ଵହସଶ,଻଺ସ − ଺ସ,ହଽ∙଴,଺ସ∙଴,଺మ = ͵ʹ͵,͹ʹ ɤɇ; 
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 ˔ܰଶ˅,ସ = ଵହସଶ,଻଺ସ + ଺ସ,ହଽ∙଴,଺ସ∙଴,଺మ = ͵͹͹,ͷͶ ɤɇ. 
 ˔ܰଶ˅,ସ = ͵͹͹,ͷͶˍʜ ≤ ͸ͲͲ ˍʜ. 

 
3.2.1.5 Ɋɚɫɱɟɬ ɫɜɚɣ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ 

 

Ʉɨɷɮɮɢɰɢɟɧɬ Ʉ=18000 ɤɇ/ɦ4 (ɞɥɹ ɫɭɝɥɢɧɤɚ ɬɜɟɪɞɨɝɨ). ȿɞɢɧɢɱɧɨɟ 
ɩɟɪɟɦɟɳɟɧɢɟ ɨɬ Qɫɜ=1 ɤɇ ɛɧ=0,25 ɦɦ.  

Ɉɛɳɟɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ Up=19,52∙0,25= 4,88ɦɦ. 
Ɂɧɚɱɟɧɢɟ Up< UU =10 ɦɦ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɫɜɨɛɨɞɧɨɟ ɨɩɢɪɚɧɢɟ 

ɪɨɫɬɜɟɪɤɚ ɧɚ ɫɜɚɢ. 
ɉɪɢ ɫɜɨɛɨɞɧɨɦ ɨɩɢɪɚɧɢɢ ɪɨɫɬɜɟɪɤɚ ɧɚ ɫɜɚɢ  ɟɞɢɧɢɱɧɵɣ ɦɨɦɟɧɬ ɜ 

ɫɨɩɪɹɠɟɧɢɢ Ɇɧ=1,15 ɤɇ, ɚ ɨɛɳɢɣ Ɇɫɜ=1,15∙19,52=22,42 ɤɇ∙ɦ. 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɫɜɚɢ 

Ʉɨɦɛɢɧɚɰɢɹ № ɫɜɚɢ 
ɇɚɝɪɭɡɤɢ, ɤɇ 

Nɫɜ Qɫɜ 

I 
1,3 323,72 

19,52 
2,4 377,54 

 
Ⱦɥɹ ɫɜɚɢ ɞɥɢɧɨɣ 9 ɦ ɬɢɩɨɜɚɹ ɩɪɨɞɨɥɶɧɚɹ ɚɪɦɚɬɭɪɚ 4ø12Ⱥ240 ɩɪɢ ɤɥɚɫɫɟ 

ɛɟɬɨɧɚ B26. ɉɪɢ ɡɧɚɱɟɧɢɢ Nɫɜ= 377,54 ɤɇ ɢ Ɇɫɜ=26,88 ɤɇ∙ɦ ɩɪɨɱɧɨɫɬɶ ɬɚɤɨɣ 
ɫɜɚɢ ɞɨɫɬɚɬɨɱɧɚ. 

 
3.2.1.6 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 

 
Ɋɚɡɦɟɪɵ ɩɨɞɤɨɥɨɧɧɢɤɚ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 1200ɯ1500 ɦɦ. ɍɱɢɬɵɜɚɹ, ɱɬɨ 

ɪɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ 1,8ɯ1,5ɦ, ɧɚɡɧɚɱɚɟɦ 1 ɫɬɭɩɟɧɶ. 1 ɫɬɭɩɟɧɶ – ɜɵɫɨɬɚ  
300 ɦɦ, ɜɵɥɟɬ ɫɬɭɩɟɧɢ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɫɨɫɬɚɜɢɬ 150 ɦɦ. 

 

 
 

Ɋɢɫɭɧɨɤ 3.3 – Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ 
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Ɋɢɫɭɧɨɤ 3.4 – ɋɯɟɦɚ ɪɚɛɨɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 
 

ɉɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ  
 

                                                  (3.9) 

 
ɉɪɨɞɚɜɥɢɜɚɸɳɚɹ ɫɢɥɚ F ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɭɞɜɨɟɧɧɚɹ ɫɭɦɦɚ ɭɫɢɥɢɣ ɜ 

ɫɜɚɹɯ ɫ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɣ ɫɬɨɪɨɧɵ ɪɨɫɬɜɟɪɤɚ. )(2 21 NNF  . 
ɍɫɢɥɢɹ ɜ ɫɜɚɹɯ:  
 ˔ܰଵ˅,ଷ = ଵହସଶ,଻଺ସ − ଺ସ,ହଽ∙଴,଺ସ∙଴,଺మ = ͵ʹ͵,͹ʹ ɤɇ; 
 ˔ܰଶ˅,ସ = ଵହସଶ,଻଺ସ + ଺ସ,ହଽ∙଴,଺ସ∙଴,଺మ = ͵͹͹,ͷͶ ɤɇ. 
 
Ɍɨɝɞɚ: F=2·(323,72+377,54)=1402,52 ɤɇ 
 
Ʉɥɚɫɫ ɛɟɬɨɧɚ ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ ȼ20 ɫ Rbt=900ɤɉɚ; hop=0,55ɦ. 
Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ α, ɭɱɢɬɵɜɚɸɳɢɣ ɱɚɫɬɢɱɧɭɸ ɩɟɪɟɞɚɱɭ 

ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ N, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ∝= ͳ − ଴,ସ∙ோ್೟∙஺೎ேೖ ,                                                                                         (3.10) 

 
ɝɞɟ ܴ௕௧ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɪɚɫɬɹɠɟɧɢɸ 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ܴ௕௧ = 900 ɤɉɚ; ܣ௖ = (0,26+0,258); ܰ௞ = 1284,9 ɤɇ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.10), ɩɨɥɭɱɚɟɦ 
 ∝= ͳ − ଴,ସ∙ଽ଴଴∙ଶ∙ሺ଴,ଶ଺+଴,ଶହ଼ሻଵଶ଼ସ,ଽ = Ͳ,͹ͳ. 

 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ α=0,71; ɫ1=0,321ɦ; ɫ2= 0,170ɦ. 
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ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.9), ɩɨɥɭɱɚɟɦ 
 

1402,52≤ ଶ∙ଽ଴଴∙଴,ଶହ଴,଻ଵ ∙ [ ଴,ଶହ଴,ଷଶଵ ∙ ሺͲ,ʹ͸ + Ͳ,ͳ͹Ͳሻ + ଴,ଶହ଴,ଵ଻଴ ∙ ሺͲ,ʹͷͺ + Ͳ,͵ʹͳሻ] =        = ͳ͹ͷͳ,ͻʹ ɤɇ. 
  
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
3.2.1.7 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 

 
ɉɪɨɜɟɪɤɚ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɬɚɤ ɤɚɤ ɭɝɥɨɜɚɹ ɫɜɚɹ ɡɚɯɨɞɢɬ ɡɚ ɨɛɟ ɝɪɚɧɢ 

ɩɨɞɤɨɥɨɧɧɢɤɚ ɛɨɥɟɟ ɱɟɦ ɧɚ 50ɦɦ [23]. 
 

3.2.1.8 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ 
 

Ɇɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɹɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 ʛଵ−ଵ = ˔ܰ˅ ∙ 𝑦,                                                                                            (3.11) 
 

ɝɞɟ ˔ܰ˅ – ɧɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɫɜɚɸ; 
ɭ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ ɫɜɚɢ ɞɨ ɫɟɱɟɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ˔ܰ˅ = 377,54 ɤɇ; ɭ = 0,25 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.11), ɩɨɥɭɱɚɟɦ: 
 ʛଵ−ଵ = ʹ ∙ ͵͹͹,ͷͶ ∙ Ͳ,ʹͷ = ͳͺͺ,͹͹ ɤɇɦ. 

 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ 

ɋɟɱɟɧɢɟ 
Ɇɨɦɟɧɬ, 

ɤɇɦ ∝௠ ξ ℎ௢௣ As,ɫɦ2 

1-1 188,77 0,0045 0,995 1,45 2,92 
 

ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௦ܣ  = ெξ∙ℎబ∙ோೞ,                                                                                                  (3.12) 

 
ɝɞɟ h0 – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɫɟɱɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɫɟɱɟɧɢɹ 
ɞɨ ɰɟɧɬɪɚ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ; 

Rs – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ, ɪɚɜɧɨɟ 365000ɤɉɚ; 
ξ  –  ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɜɟɥɢɱɢɧɵ αm. 
Ʉɨɷɮɮɢɰɢɟɧɬ 𝛼௠ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 𝛼௠ = ெ௕∙ℎబమ∙ோ್,                                                                                                 ( 3.13) 

  
ɝɞɟ b– ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ, ɪɚɜɧɚɹ 1,8 ɦ; 
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 Rb – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɞɥɹ ɛɟɬɨɧɚ ɦɚɪɤɢ ȼ20 ɨɧɨ 
ɪɚɜɧɨ 9,0Ɇɉɚ. 

ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɨɞɛɢɪɚɟɦ ɚɪɦɚɬɭɪɭ ɞɥɹ ɤɨɦɩɨɧɨɜɤɢ ɫɜɚɪɧɨɣ ɫɟɬɤɢ     C-1 
ɩɨ ɨɞɧɨɣ ɫɬɨɪɨɧɟ –6Ø12 A400 ɫ As=9,05 ɫɦ2 ɦɚɫɫɚ 0,888  ɤɝ/ɦ, ɢ  ɩɨ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɟ – 8Ø8 A400 ɫ As=3,02 ɫɦ2 ɦɚɫɫɚ 0,395 ɤɝ/ɦ. Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 1700 ɦɦ ɢ 1400 ɦɦ. 

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɦ ɨɞɧɨɣ ɫɟɬɤɨɣ ɋ-2, ɩɪɢɧɢɦɚɹ ɪɚɛɨɱɭɸ 
(ɩɪɨɞɨɥɶɧɭɸ) ɚɪɦɚɬɭɪɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ø12 Ⱥ400 ɫ ɲɚɝɨɦ 200 ɦɦ. Ⱦɥɢɧɚ 
ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 1400 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɜ ɫɟɬɤɟ – 7. Ⱦɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ 
ɚɪɦɚɬɭɪɵ 1200 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɜ ɫɟɬɤɟ – 2. 
 

3.2.1.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ 
 

Ɉɛɴɟɦɵ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 
Ɍɚɛɥɢɰɚ 3.6 – Ɉɛɴɟɦɵ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚɦɟɧɬɚ ɢɡ 
ɡɚɛɢɜɧɵɯ ɫɜɚɣ 

ɇɨɦɟɪ 
ɪɚɫɰɟɧɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ, 
ɪɭɛ. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, 
ɱɟɥ.-ɱ. 

ȿɞ. 
ɢɡɦ. ȼɫɟɝɨ 

ȿɞ. 
ɢɡɦ. ȼɫɟɝɨ 

1-168 
Ɋɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ 3ɝɪ. 1000 ɦ3 0,0175 112 1,96 10,2 0,179 

 ɋɬɨɢɦɨɫɬɶ ɫɜɚɣ ɩɨɝ. ɦ. 36 7,48 269,28 - - 

5-10 
Ɂɚɛɢɜɤɚ ɫɜɚɣ ɜ 
ɝɪɭɧɬ 

ɦ3 3,24 18,5 59,94 3,51 11,37 

5-31 
ɋɪɭɛɤɚ ɝɨɥɨɜ 
ɫɜɚɣ 

ɲɬ. 4 1,19 4,76 0,96 3,84 

 
3.2.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢɡ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 

  
3.2.2.1 ȼɵɛɨɪ ɜɵɫɨɬɵ ɪɨɫɬɜɟɪɤɚ ɢ ɞɥɢɧɵ ɫɜɚɣ 

 
ɉɪɢɧɢɦɚɟɦ ɪɨɫɬɜɟɪɤ ɜɵɫɨɬɨɣ 1,500 ɦ, ɨɬɦɟɬɤɚ ɧɢɡɚ ɪɨɫɬɜɟɪɤɚ – 1,650 ɦ, 

ɨɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɧɚ 50 ɦɦ ɜɵɲɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ: – 1,600 ɦ. 
ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɦ ɫɭɝɥɢɧɨɤ ɬɜɟɪɞɵɣ. Ɂɚɝɥɭɛɥɟɧɢɟ ɫɜɚɣ ɜ 
ɝɪɭɧɬ ɨɫɧɨɜɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,5 ɦ. ɉɪɢɧɢɦɚɸ ɞɥɢɧɭ ɫɜɚɢ 9 ɦ 
ɞɢɚɦɟɬɪɨɦ 320 ɦɦ, ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ – 10,350 ɦ. 
 

3.2.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɣ 
 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ Fd  ɤɇ, ɧɚɛɢɜɧɨɣ ɢ ɛɭɪɨɜɨɣ ɫɜɚɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ 
ɜɞɚɜɥɢɜɚɸɳɭɸ ɧɚɝɪɭɡɤɭ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ (3.1) ɢ ɫɨɝɥɚɫɧɨ 
ɬɚɛɥɢɰɵ 3.3. 

ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1). 
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ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ߛ௖ = 1; ߛ௖ோ = 1; ܴ  = 1385 ɤɉɚ; Ⱥ = 1,05 ɦ2; ߛ௖௙ = 0,7; 𝑓𝑖 ∙ ℎ𝑖 = 452,77. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.1), ɩɨɥɭɱɚɟɦ 

ௗܨ  = ͳ ∙ ሺͳ ∙ ͳ͵ͺͷ ∙ ͳ,Ͳͷ + Ͳ,͹ ∙ Ͷʹͷ,͹͹ = ͳ͸͸ʹ,ͺͺ ɤɇ. 
 

Ⱦɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.2).  
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ܨௗ = 1662,88 ɤɇ; ߛ௞ = 1,4. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.2), ɩɨɥɭɱɚɟɦ 

 ˔ܰ˅ = ଵ଺଺ଶ,଼଼ଵ,ସ = ͳͳͺ͹,͹͹ ɤɇ. 
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɛɨɥɶɲɟ ɩɪɢɧɢɦɚɟɦɨɝɨ ɜ ɩɪɚɤɬɢɤɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɨɷɬɨɦɭ ɨɝɪɚɧɢɱɢɜɚɟɦ ɞɨɩɭɫɤɚɟɦɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ, ɜ ɫɜɹɡɢ ɫ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɩɥɨɳɚɞɤɢ, ɩɪɢɧɢɦɚɹ ɟɟ 60,0 ɬ = 600 ɤɇ. 

 
3.2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɫɜɚɣ ɢ ɪɚɡɦɟɳɟɧɢɟ ɢɯ ɜ ɮɭɧɞɚɦɟɧɬɟ. 

Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.3). 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: 𝐼ܰ = 1284,9 ɤɇ; ி೏ఊˍ  = 600 ɤɇ; ݀௣ = 1,65 ɦ; ̝ߛ ˓ = 2. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.3), ɩɨɥɭɱɚɟɦ 
  ݊ = ଵଶ଼ସ,ଽ଺଴଴−଴,ଷଶ∙ଵ,଺ହ∙ଶ଴−ଵ,ଵ∙ଵ଴∙ଶ,଴ହ = ͵,͹͵ ɫɜɚɢ. 
 

ɉɪɢɧɢɦɚɟɦ 4 ɫɜɚɢ. 
 

 
Ɋɢɫɭɧɨɤ 3.5 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ ɜ ɤɭɫɬɟ 

 
3.2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɫɜɚɸ ɢ ɩɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

 
ɇɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.8) 
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ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ܰ = 1284,9 ɤɇ; Ɇ = 64,59 ɤɇɦ; n = 3; y = 0,5 ɦ;    yi 
= 0,5. 

ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.8), ɩɨɥɭɱɚɟɦ 
 ˔ܰଵ˅ = ଵଶ଼ସ,ଽଷ − ଺ସ,ହଽ∙଴,ହ଴,ହమ = ʹͻͻ,ͳʹ ɤɇ; 
 ˔ܰଶ˅,ଷ = ଵହସଶ,଻଺ଷ + ଺ସ,ହଽ∙଴,ହଶ∙଴,ହమ = ͵͸͵,͹ͳ ɤɇ. 
 ˔ܰଶ˅,ଷ = ͵͸͵,͹ͳ ≤ ͸ͲͲ ˍʜ. 
 

3.2.2.5 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 
 

Ɋɚɡɦɟɪɵ ɩɨɞɤɨɥɨɧɧɢɤɚ ɜ ɩɥɚɧɟ ɫɨɫɬɚɜɥɹɸɬ 1200ɯ1500 ɦɦ. ɍɱɢɬɵɜɚɹ, ɱɬɨ 
ɪɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ 1,94ɯ1,94 ɦ, ɧɚɡɧɚɱɚɟɦ 1 ɫɬɭɩɟɧɶ. 1 ɫɬɭɩɟɧɶ – ɜɵɫɨɬɚ  
300 ɦɦ, ɜɵɥɟɬ ɫɬɭɩɟɧɢ ɫɨɫɬɚɜɢɬ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 220 ɦɦ, ɫ ɞɪɭɝɨɣ – 370 ɦɦ. 

  
Ɋɢɫɭɧɨɤ 3.6 – Ɋɚɡɦɟɪɵ ɪɨɫɬɜɟɪɤɚ ɜ ɩɥɚɧɟ 

 

 
Ɋɢɫɭɧɨɤ 3.7– ɋɯɟɦɚ ɪɚɛɨɬɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɤɨɥɨɧɧɨɣ 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ (3.9), ɝɞɟ ɭɫɢɥɢɹ ɜ ɫɜɚɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ (3.8). 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ α=0,85; ɫ1=0,470ɦ; ɫ2= 0,621ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.9), ɩɨɥɭɱɚɟɦ 

 

1026,54≤ ଶ∙ଽ଴଴∙଴,ଶହ଴,଼ହ ∙ [ ଴,ଶହ଴,଺ଶଵ ∙ ሺͲ,ʹ͸ + Ͳ,Ͷ͹Ͳሻ + ଴,ଶହ଴,ସ଻଴ ∙ ሺͲ,ʹͷͺ + Ͳ,͸ʹͳሻ] =      =ͳͶͲ͵,ͳͳ ɤɇ. 
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3.2.2.6 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɭɝɥɨɜɨɣ ɫɜɚɟɣ 
 

ɉɪɨɜɟɪɤɚ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɬɚɤ ɤɚɤ ɭɝɥɨɜɚɹ ɫɜɚɹ ɡɚɯɨɞɢɬ ɡɚ ɨɛɟ ɝɪɚɧɢ 
ɩɨɞɤɨɥɨɧɧɢɤɚ ɛɨɥɟɟ ɱɟɦ ɧɚ 50ɦɦ. 

 
3.2.1.7 Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ 

 
Ɇɨɦɟɧɬɵ ɜ ɫɟɱɟɧɢɹɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.11) 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: ˔ܰ˅ = 363,71 ɤɇ; ɭ = 0,25 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (3.11), ɩɨɥɭɱɚɟɦ: 

 ʛଵ−ଵ = ʹ ∙ ͵͸͵,͹ͳ ∙ Ͳ,ʹͷ = ͳͺͳ,ͺ͸ ɤɇɦ. 
 
Ɍɚɛɥɢɰɚ 3.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɨɫɬɜɟɪɤɚ ɧɚ ɢɡɝɢɛ 

ɋɟɱɟɧɢɟ 
Ɇɨɦɟɧɬ, 

ɤɇɦ ∝௠ ξ ℎ௢௣ As,ɫɦ2 

1-1 181,86 0,0043 0,992 1,45 2,87 
 

ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.12). 
ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɩɨɞɛɢɪɚɟɦ ɚɪɦɚɬɭɪɭ ɞɥɹ ɤɨɦɩɨɧɨɜɤɢ ɫɜɚɪɧɨɣ ɫɟɬɤɢ     C-1 

ɩɨ ɨɞɧɨɣ ɫɬɨɪɨɧɟ –6Ø12 A400 ɫ As=9,05 ɫɦ2 ɦɚɫɫɚ 0,888  ɤɝ/ɦ, ɢ  ɩɨ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɟ – 8Ø8 A400 ɫ As=3,02 ɫɦ2 ɦɚɫɫɚ 0,395 ɤɝ/ɦ. 

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɦ ɨɞɧɨɣ ɫɟɬɤɨɣ ɋ-2, ɩɪɢɧɢɦɚɹ ɪɚɛɨɱɭɸ 
(ɩɪɨɞɨɥɶɧɭɸ) ɚɪɦɚɬɭɪɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ø12 Ⱥ400 ɫ ɲɚɝɨɦ 200 ɦɦ.  
 

3.2.1.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ 

 
Ɉɛɴɟɦɵ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.8. 

 
Ɍɚɛɥɢɰɚ 3.8 – Ɉɛɴɟɦɵ ɢ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɮɭɧɞɚɦɟɧɬɚ ɢɡ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 

ɇɨɦɟɪ 
ɪɚɫɰɟɧɨɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ, 
ɪɭɛ. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ, 
ɱɟɥ.-ɱ. 

ȿɞ. 
ɢɡɦ. ȼɫɟɝɨ 

ȿɞ. 
ɢɡɦ. ȼɫɟɝɨ 

05.01-054-
02 

Ȼɭɪɟɧɢɟ 
ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 320 
ɦɦ 
ɜɪɚɳɚɬɟɥɶɧɵɦ 
ɫɩɨɫɨɛɨɦ 

ɩɨɝ. ɦ. 36 86,76 2342,52 0,62 53,76 

05.01-061-
01 

ɍɫɬɚɧɨɜɤɚ 
ɤɚɪɤɚɫɚ ɜ 
ɫɤɜɚɠɢɧɭ 

ɲɬ. 4 583,65 1750,95 3,55 10,65 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.8 

6-1 
ɍɫɬɪɨɣɫɬɜɨ 
ɛɟɬɨɧɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ 

100 ɦ3 0,0013 6429,76 8,36 180 0,234 

6-7 
ɍɫɬɪɨɣɫɬɜɨ 
ɦɨɧɨɥɢɬɧɨɝɨ 
ɪɨɫɬɜɟɪɤɚ 

ɦ3 2,97 1809,2 5373,32 785,9 2334,12 

 
3.3 ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

 
ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ. 
ɉɪɨɢɡɜɟɞɟɦ ɫɪɚɜɧɟɧɢɟ ɩɨ ɨɛɴɟɦɚɦ ɪɚɛɨɬ, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ 
ɮɭɧɞɚɦɟɧɬɚ ɩɨɞ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɭɸ ɤɨɥɨɧɧɭ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ (ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ 3.6 ɢ 
3.8), ɜ ɫɜɹɡɢ ɫ ɦɟɧɶɲɟɣ ɫɬɨɢɦɨɫɬɶɸ ɪɚɛɨɬ ɢ ɦɟɧɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɬɪɭɞɚ 
ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬ ɢɡ ɡɚɛɢɜɧɵɯ ɫɜɚɣ. 
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4 Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
4.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 
 
4.1.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɦɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ 

ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ.  

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɭɫɥɨɜɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ.  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ 
ɪɚɡɪɚɛɨɬɤɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɨɜ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɜ ɩɪɨɟɤɬɚɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɚɭɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɢ 
ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɦɨɧɬɚɠɟ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ, ɜɯɨɞɹɬ: 

- ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɪɚɡɛɢɜɤɚ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ; 
- ɞɨɫɛɨɪɤɚ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ, ɟɫɥɢ ɨɧɚ ɧɟɨɛɯɨɞɢɦɚ; 
- ɭɫɬɚɧɨɜɤɚ ɝɨɬɨɜɵɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ; 
- ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ. 
Ɇɟɬɨɞ ɦɨɧɬɚɠɚ ɩɪɢɧɹɬ ɤɨɦɩɥɟɤɫɧɵɣ, ɩɨɷɥɟɦɟɧɬɧɵɣ. 
 
4.1.2 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɇɚɫɬɨɹɳɚɹ ɬɢɩɨɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɦɨɧɬɚɠ 

ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɤɨɥɨɧɧ, ɛɚɥɨɤ ɢ ɫɜɹɡɟɣ. 
Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɆȾɋ 12-

29.2006, ɋɉ 48.13330.2011. «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ», ɋɉ 12-135-2003 
«Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ 
ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ». Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɟ 
ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ ɩɪɨɟɤɬɚ, ɦɟɬɨɞɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ. 

Ɇɨɧɬɢɪɭɟɦɨɟ ɡɞɚɧɢɟ ɫɨɫɬɨɢɬ ɢɡ 2-ɯ ɩɪɨɥɟɬɨɜ: 
1-ɵɣ ɩɪɨɥɟɬ 12ɦ, ɞɥɢɧɨɣ 30 ɦ, ɲɚɝ ɤɨɥɨɧɧ 6ɦ. 
2-ɨɣ ɩɪɨɥɟɬ 18 ɦ, ɞɥɢɧɨɣ 21,6 ɦ, ɲɚɝ ɤɨɥɨɧɧ 6 ɦ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɪɚɰɢɨɧɚɥɶɧɵɦɢ ɪɟɲɟɧɢɹɦɢ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ, ɬɟɯɧɨɥɨɝɢɢ ɢ ɦɟɯɚɧɢɡɚɰɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

Ɋɚɛɨɬɵ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɞɚɧɢɹ ɫɥɟɞɭɟɬ 
ɜɵɩɨɥɧɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

- ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»; 
- ɋɉ 16.13330.2011 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ»; 



 

72 
 

- ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ»; 
- ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ»; 
- ɋɇɢɉ 12-04-2002 « Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 

ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ». 
 
4.1.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
  
Ⱦɥɹ ɜɨɡɜɟɞɟɧɢɹ ɤɚɪɤɚɫɚ ɡɚɞɚɧɧɨɝɨ ɡɞɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ 

ɢ ɫɩɨɫɨɛɵ ɦɨɧɬɚɠɚ: 
1) ɩɨ ɫɬɟɩɟɧɢ ɭɤɪɭɩɧɟɧɢɹ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ - ɦɨɧɬɚɠ ɨɬɞɟɥɶɧɵɦɢ 

ɷɥɟɦɟɧɬɚɦɢ; 
2) ɩɨ ɫɩɨɫɨɛɭ ɩɨɞɚɱɢ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ ɦɨɧɬɚɠ: ɫ ɪɚɫɤɥɚɞɤɨɣ ɜ ɡɨɧɟ 

ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. 
3) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ ɩɪɢ ɦɨɧɬɚɠɟ - 

ɩɪɨɞɨɥɶɧɵɣ ɦɟɬɨɞ; 
4) ɩɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ - 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɥɨɧɧ, ɪɢɝɟɥɟɣ ɢ ɛɚɥɨɤ ɧɚɫɬɢɥɚ, 
ɤɨɦɩɥɟɤɫɧɵɣ ɦɟɬɨɞ ɩɪɢ ɦɨɧɬɚɠɟ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ.  

 
4.1.3.1 ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
  

1. Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ 
ɫɥɭɠɢɬ Ⱥɤɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ (ɮɭɧɞɚɦɟɧɬɨɜ) ɤ ɦɨɧɬɚɠɭ.  

2. Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 

- ɜɵɩɨɥɧɢɬɶ ɨɝɪɚɠɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɨɛɭɫɬɪɨɢɬɶ ɩɥɨɳɚɞɤɢ 
ɩɨɞ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɞɝɨɬɨɜɢɬɶ ɩɥɨɳɚɞɤɢ ɞɥɹ 
ɪɚɛɨɬ ɦɚɲɢɧ. ɍɫɬɚɧɨɜɢɬɶ ɛɵɬɨɜɵɟ ɢ ɩɨɞɫɨɛɧɵɟ ɩɨɦɟɳɟɧɢɹ; 

- ɜɵɩɨɥɧɢɬɶ ɩɨɞɜɨɞ ɢ ɭɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɢɧɠɟɧɟɪɧɵɯ 
ɫɟɬɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɧɚ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 
Ɉɛɟɫɩɟɱɢɬɶ ɩɥɨɳɚɞɤɭ ɫɜɹɡɶɸ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɚɛɨɬ; 

- ɜɵɩɨɥɧɢɬɶ ɦɨɧɬɚɠ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ; 
- ɜɵɩɨɥɧɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ 

ɞɨɪɨɝ, ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ; 
- ɜɵɩɨɥɧɢɬɶ ɞɟɬɚɥɶɧɭɸ ɝɟɨɞɟɡɢɱɟɫɤɭɸ ɪɚɡɛɢɜɤɭ ɫ ɜɵɧɨɫɨɦ ɝɥɚɜɧɵɯ ɨɫɟɣ 

ɢ ɨɫɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɨɛɧɨɫɤɭ, ɚ ɬɚɤɠɟ ɡɚɤɪɟɩɥɟɧɢɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɬɦɟɬɨɤ ɧɚ ɜɪɟɦɟɧɧɵɯ ɪɟɩɟɪɚɯ; 

- ɞɨɫɬɚɜɢɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɫ ɡɚɜɨɞɨɜ-
ɩɨɫɬɚɜɳɢɤɨɜ, ɚ ɬɚɤɠɟ ɩɟɪɟɜɟɡɬɢ ɜ ɩɪɟɞɟɥɚɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɨɬ ɫɤɥɚɞɨɜ 
ɤ ɦɟɫɬɚɦ ɢɯ ɭɫɬɚɧɨɜɤɢ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ, ɩɪɨɲɟɞɲɢɟ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ; 

- ɧɚɧɟɫɬɢ ɪɢɫɤɢ ɭɫɬɚɧɨɜɨɱɧɵɯ, ɩɪɨɞɨɥɶɧɵɯ ɨɫɟɣ ɧɚ ɛɨɤɨɜɵɯ ɝɪɚɧɹɯ 
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ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɧɚ ɭɪɨɜɧɟ  ɧɢɡɚ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ; 
- ɞɨɫɬɚɜɢɬɶ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɵɟ ɦɨɧɬɚɠɧɵɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɨɫɧɚɫɬɤɭ ɢ ɢɧɫɬɪɭɦɟɧɬɵ; 
- ɩɨɞɝɨɬɨɜɢɬɶ ɡɧɚɤɢ ɞɥɹ ɨɝɪɚɠɞɟɧɢɹ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɪɚɛɨɬ.  
3. Ⱦɨ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫɛɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ 

ɛɵɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞɝɨɬɨɜɥɟɧɵ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ 
ɫɨɫɬɨɹɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ: ɧɚɥɢɱɢɟ ɧɚ ɧɢɯ ɦɚɪɨɤ ɢ ɨɫɟɜɵɯ ɪɢɫɨɤ, ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ.  

 
4.1.3.2 Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ 

 
4. Ʉɨɦɩɥɟɤɫɧɵɣ ɩɪɨɰɟɫɫ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɫɬɨɢɬ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɩɟɪɚɰɢɣ: 
- ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɪɚɡɛɢɜɤɚ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɤɨɥɨɧɧ ɧɚ ɮɭɧɞɚɦɟɧɬɚɯ; 
- ɭɫɬɚɧɨɜɤɚ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɝɨɬɨɜɵɯ ɤɨɥɨɧɧ ɧɚ ɮɭɧɞɚɦɟɧɬɚɯ; 
- ɩɨɞɝɨɬɨɜɤɚ ɦɟɫɬ ɨɩɢɪɚɧɢɹ ɛɚɥɨɤ; 
- ɭɫɬɚɧɨɜɤɚ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɛɚɥɨɤ ɧɚ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ. 
5. Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ ɩɪɢ ɦɨɧɬɚɠɟ ɤɨɥɨɧɧ: ɫɬɪɨɩɨɜɤɚ, ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ 

ɧɚ ɨɩɨɪɵ, ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ. 
6. ɉɨɞɝɨɬɨɜɤɚ ɛɚɥɨɤ ɩɨɤɪɵɬɢɹ ɢ ɩɟɪɟɤɪɵɬɢɣ ɤ ɦɨɧɬɚɠɭ ɫɨɫɬɨɢɬ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɨɩɟɪɚɰɢɣ: 
-ɨɱɢɫɬɤɢ ɨɬ ɪɠɚɜɱɢɧɵ ɢ ɝɪɹɡɢ ɨɬɜɟɪɫɬɢɣ ɨɩɨɪɧɵɯ ɩɥɨɳɚɞɨɤ; 
-ɩɪɢɤɪɟɩɥɟɧɢɟ ɩɥɚɧɨɤ ɞɥɹ ɨɩɢɪɚɧɢɹ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ; 
-ɩɪɢɤɪɟɩɥɟɧɢɹ ɩɨ ɤɨɧɰɚɦ ɛɚɥɨɤ ɩɨɤɪɵɬɢɹ ɞɜɭɯ ɨɬɬɹɠɟɤ, ɢɡ ɩɟɧɶɤɨɜɨɝɨ 

ɤɚɧɚɬɚ, ɞɥɹ ɭɞɟɪɠɚɧɢɹ ɛɚɥɨɤ ɩɨɤɪɵɬɢɹ ɨɬ ɪɚɫɤɚɱɢɜɚɧɢɹ ɩɪɢ ɩɨɞɴɟɦɟ 
7. ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɛɚɥɨɤ ɦɨɧɬɢɪɭɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ, ɩɪɨɝɨɧɵ ɢ 

ɮɚɯɜɟɪɤɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɟɫɥɢ ɨɧɢ ɢɦɟɸɬɫɹ. 
8. ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɦɨɧɬɚɠɚ 

ɤɨɧɫɬɪɭɤɰɢɣ.  
Ɉɛɴɟɦɵ ɪɚɛɨɬ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – Ɉɛɴɟɦɵ ɪɚɛɨɬ 
  ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ȿɞ. ɢɡɦ. Ɉɛɴёɦ 
ȼɵɝɪɭɡɤɚ ɤɨɥɨɧɧ ɬ 44,351 
ȼɵɝɪɭɡɤɚ ɝɥɚɜɧɵɯ ɛɚɥɨɤ ɬ 38,628 
ȼɵɝɪɭɡɤɚ ɛɚɥɨɤ ɧɚɫɬɢɥɚ ɬ 0,021 
ȼɵɝɪɭɡɤɚ ɤɪɟɫɬɨɜɵɯ ɫɜɹɡɟɣ ɬ 0,75 
ȼɵɝɪɭɡɤɚ ɩɪɨɝɨɧɨɜ ɬ 1,249 
ɍɫɬɚɧɨɜɤɚ ɤɨɥɨɧɧ ɲɬ 42 
ɍɫɬɚɧɨɜɤɚ ɝɥɚɜɧɵɯ ɛɚɥɨɤ ɲɬ 58 
ɍɫɬɚɧɨɜɤɚ ɛɚɥɨɤ ɧɚɫɬɢɥɚ ɲɬ 134 
ɍɫɬɚɧɨɜɤɚ ɤɪɟɫɬɨɜɵɯ ɫɜɹɡɟɣ ɲɬ 8 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 
ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɨɧɨɜ ɲɬ 88 
ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɫɨɩɪɹɠɟɧɢɢ ɫɜɹɡɟɣ ɫ 
ɤɨɥɨɧɧɚɦɢ 

ɦ 3,1 

ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɫɨɩɪɹɠɟɧɢɢ 
ɤɨɥɨɧɧɵ ɫ ɛɚɡɨɣ 

ɦ 9,1 

Ⱥɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ ɫɬɵɤ 732 
 

4.1.3.3 Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 
ɇɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɟɦɨɧɬɚɠ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɨɞɢɧɨɱɧɵɯ ɤɨɧɞɭɤɬɨɪɨɜ), ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ, 
ɭɛɨɪɤɚ, ɫɧɹɬɢɟ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɡɧɚɤɨɜ, ɳɢɬɨɜ, ɨɝɪɚɠɞɟɧɢɣ. 
 

4.1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤɚɱɟɫɬɜɭ ɢ ɩɪɢɟɦɤɟ ɪɚɛɨɬ 
 

1. Ʉɨɧɬɪɨɥɶ ɢ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɩɪɢ ɦɨɧɬɚɠɟ ɤɨɧɫɬɪɭɤɰɢɣ 
ɜɵɩɨɥɧɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ: 

ɋɉ 48.13330.2011 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ» 
ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ» 
ȽɈɋɌ 26433.2-94. ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ. 
2. ɋ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɦɨɧɬɚɠɧɨ-ɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɨɞɜɟɪɝɧɭɬɶ ɤɨɧɬɪɨɥɸ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɢɯ 
ɜɵɩɨɥɧɟɧɢɹ. 

3. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ 
ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɢɯ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɪɚɛɨɱɢɯ ɱɟɪɬɟɠɟɣ. Ⱦɨ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ ɢ ɫɪɟɞɫɬɜɚ ɤɪɟɩɥɟɧɢɹ, 
ɩɨɫɬɭɩɢɜɲɢɟ ɧɚ ɨɛɴɟɤɬ, ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬɵ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ. 
Ʉɨɥɢɱɟɫɬɜɨ ɢɡɞɟɥɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ, ɞɨɥɠɧɨ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɫɬɚɧɞɚɪɬɚɯ. 

4. ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ 
ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. 

5. ɉɨ ɨɤɨɧɱɚɧɢɢ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɟɦɨɱɧɵɣ 
ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɜɟɪɹɸɳɢɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ: 

- ɞɟɬɚɥɢɪɨɜɨɱɧɵɟ ɱɟɪɬɟɠɢ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɠɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɚɤɬɵ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ; 
- ɚɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɫɯɟɦɵ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɞɨɤɭɦɟɧɬɵ ɨ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; 
- ɩɚɫɩɨɪɬɚ ɧɚ ɤɨɧɫɬɪɭɤɰɢɢ; 
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- ɫɟɪɬɢɮɢɤɚɬɵ ɧɚ ɦɟɬɚɥɥ. 
Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɚ ɜɟɞɭɬ ɫ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ 

ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɢ ɡɚɤɚɧɱɢɜɚɸɬ ɩɪɢ ɫɞɚɱɟ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
 
4.1.5 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 
 
Ɇɚɲɢɧɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɪɟɛɭɸɳɢɟɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɩɟɪɚɰɢɣ, ɜɵɛɢɪɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ 
ɡɚɪɭɛɟɠɧɨɝɨ ɨɩɵɬɚ, ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ ɦɟɯɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
(ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ) ɩɪɨɰɟɫɫɨɜ. Ɇɚɲɢɧɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɥɚɧɨɜɵɟ ɫɪɨɤɢ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɚɯ ɢ ɢɡɞɟɥɢɹɯ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ ɨɩɟɪɚɰɢɣ ɜ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɨɛɴɟɦɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
(ɜ ɬɨɦ ɱɢɫɥɟ ɜɟɞɨɦɫɬɜɟɧɧɵɯ ɢ ɦɟɫɬɧɵɯ ɧɨɪɦ). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɦɚɬɟɪɢɚɥɚɯ ɢ ɢɡɞɟɥɢɹɯ ɩɪɢɜɨɞɹɬɫɹ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 – ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɚɯ (ɤɚɪɤɚɫ ɡɞɚɧɢɹ) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ, 

ɦɚɪɤɚ, ȽɈɋɌ, Ɍɍ 

ɟɞ. 
ɢɡɞɦ. 

ɇɨɪɦɚ 
ɪɚɫɯɨɞɚ 
ɧɚ ɟɞ. 
ɢɡɦ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɧɚ 
ɨɛɴɟɦ ɪɚɛɨɬ 

Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

Ʉɨɥɨɧɧɵ 
Ʉ1 

ɲɬ 

1 6 
Ʉ2 1 6 
Ʉ3 1 6 
Ʉ4 1 4 
Ʉ5 1 4 
Ʉ6 1 4 
Ʉ7 1 4 
Ʉ8 1 4 
Ʉ9 1 4 

Ɋɢɝɟɥɢ 
Ȼ1 ɲɬ 1 58 

Ȼɚɥɤɢ ɧɚɫɬɢɥɚ 
Ȼ2; Ȼ3 ɲɬ 1 134 
  ɉɪɨɝɨɧɵ 
ɉ1; ɉ2 ɲɬ 1 88 

ɋɜɹɡɢ ɩɨ ɤɨɥɨɧɧɚɦ 
ɋȼ1; ɋȼ2 ɲɬ 1 8 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɟ, 

ɢɧɫɬɪɭɦɟɧɬɚɯ, ɢɧɜɟɧɬɚɪɟ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɯ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 - ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɟ, ɢɧɫɬɪɭɦɟɧɬɚɯ, 
ɢɧɜɟɧɬɚɪɟ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɯ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ, ɟɝɨ ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ, 

ɢɧɫɬɪɭɦɟɧɬɚ, ɦɚɪɤɚ 

Ɉɫɧɨɜɧɚɹ 
ɬɟɯɧɢɱɟɫɤɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 
ɩɚɪɚɦɟɬɪ 

Ʉɨɥ-ɜɨ 

ɋɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ Ⱥɋ 
500, ɋɈ-22 

Ɋ=30 ɤȼɬ 1 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɜɵɲɟɧɢɣ ɇɢɜɟɥɢɪ (ȽɈɋɌ 10528-90) ɇ-5ɄɅ 2 
ɂɡɦɟɪɟɧɢɹ Ɋɭɥɟɬɤɚ (ȽɈɋɌ 7502-98) L=20 ɦ 1 
Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ Ʉɭɜɚɥɞɚ (ȽɈɋɌ 11401-75) m=7 ɤɝ 2 
ɂɡɦɟɪɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɝɥɨɜ 

Ɍɟɨɞɨɥɢɬ ( ȽɈɋɌ 10529-96) Ɍ1 2 

ɋɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ 
ɪɚɛɨɬɵ 

Ɉɬɜɟɫ ɫɬɚɥɶɧɨɣ (ȽɈɋɌ 
7948-80) 

ɈɌ50 2 

ɉɨɞɴɟɦ ɝɪɭɡɨɜ ɋɬɪɨɩ ɍɋɄ2-2.0/2000 1 
ɉɨɞɴɟɦ ɝɪɭɡɨɜ ɋɬɪɨɩ ɍɋɄ2-1.6/2000 1 
ɉɨɞɴɟɦ ɝɪɭɡɨɜ ɋɬɪɨɩ ɍɋɄ2-1.0/2000 1 
ɉɨɞɴɟɦ ɝɪɭɡɨɜ ɋɬɪɨɩ ɍɋɄ2-1.6/2000 1 
Ɋɚɛɨɬɵ ɫ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɹɦɢ 

Ʉɪɨɦɨɪɟɡ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
(ȽɈɋɌ 16436-70) 

ɂɗ-6502 1 

ɋɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ 
ɪɚɛɨɬɵ 

ȼɵɲɤɚ ɪɚɦɧɚɹ (ȽɈɋɌ 
27321-87) 

ɅɋɉɊ-2000 3 

ɋɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ 
ɪɚɛɨɬɵ 

Ʌɟɫɬɧɢɰɚ ɩɪɢɫɬɚɜɧɚɹ 
ɦɨɧɬɚɠɧɚɹ 

 (ȽɈɋɌ 26887-86) 

Ʌɉɇɋ=2000-
1.5ɯ0.6ɯ8.0 

2 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɦɚɲɢɧɚɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ 

ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɪɢɜɨɞɹɬɫɹ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ. 
 

4.1.5.1 ȼɵɛɨɪ ɤɪɚɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

4.1.5.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɪɚɧɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
Ɇɨɧɬɚɠɧɵɣ ɤɪɚɧ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɬɟɯɧɢɱɟɫɤɢɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ: 
- ɞɥɢɧɚ ɫɬɪɟɥɵ ɤɪɚɧɚ; 
- ɜɵɥɟɬ ɫɬɪɟɥɵ ɤɪɚɧɚ; 
- ɬɪɟɛɭɟɦɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ; 
- ɜɟɥɢɱɢɧɚ ɬɪɟɛɭɟɦɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. 
Ɇɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
    
Ɇɦ=Ɇɷ+Ɇɝ,                                                                                                (4.1) 
  

ɝɞɟ   Ɇɷ - ɦɚɫɫɚ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ ɝɪɭɩɩɵ, ɬ, 
        Ɇɝ-ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɬ 

Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɇɤ=hɨ+hɡ+hɷ+hɝ,                                                                                      (4.2) 
 

ɝɞɟ hɨ   - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, 
ɦ; 

hɡ   - ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ ɩɪɨɟɤɬɧɨɟ 
ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɜɧɵɦ , 0,3…0,5 ɦ; 

hɷ   - ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ; 
hɝ - ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 

ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ) , ɦ.  
Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɬɪɟɛɭɟɦɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ 

ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ ɫɬɪɟɥɵ 
 

Hc=ɇɤ +hn,                                                                                                (4.3) 
 

ɝɞɟ hn – ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɦ. 
Ɍɪɟɛɭɟɦɵɣ ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ      
             

,                                                                          (4.4) 

 
ɝɞɟ ß  – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ ɷɥɟɦɟɧɬɨɦ =0,5ɦ,                               

ß1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ 
ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɫɬɪɟɥɟ, ɦ,   

                                     
ß2 –ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɦ,  
ß3 –ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ,   
hɲ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ.          

Ⱦɥɢɧɚ ɫɬɪɟɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ    
 

                                                                             (4.5) 
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Ɇɨɧɬɚɠ ɤɨɥɨɧɧɵ. 
 

 
Ɋɢɫɭɧɨɤ 4.1 - ɋɯɟɦɚ ɫɬɪɨɩɨɜɤɢ ɫɬɚɥɶɧɨɣ ɤɨɥɨɧɧɵ 

 
Ɍɪɚɜɟɪɫɚ Ɍɪ-1 – ɦɚɫɫɚ 32ɤɝ. 
ɋɬɪɨɩ ɍɋɄ2-2ɏɅ/2000 – ɦɚɫɫɚ 7,4ɤɝ. 
Ʉɨɥɨɧɧɚ ɦɟɬɚɥɥɢɱɟɫɤɚɹ – 1587 ɤɝ. 
Ɉɩɪɟɞɟɥɹɟɦ ɦɨɧɬɚɠɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɥɨɧɧɵ: 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: Ɇɷ = 1,587 ɬ; Ɇɝ = 0,04 ɬ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.1), ɩɨɥɭɱɚɟɦ 
 
Ɇɦ=1,587+0,04=1,63ɬ. 
 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: hɨ = -0,25 ɦ; hɡ = 0,5 ɦ; hɷ = 11,5 ɦ; hɝ = 1,0 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.2), ɩɨɥɭɱɚɟɦ 
 
ɇɤ = -0,25+0,5+11,5+1,0=12,75 ɦ. 
 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: hɤ = 12,75 ɦ; hn = 2,0 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.3), ɩɨɥɭɱɚɟɦ 
 
ɇɫ=12,75+2=14,75 ɦ. 
 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: b0 = 0,5 ɦ; b1 = 0,241 ɦ; b2 = 0,5 ɦ; ɇɫ = 14,75 ɦ; hɲ = 

2,0 ɦ; hɝ = 1,0 ɦ; hɧ = 2,0 ɦ; b3 = 0,5 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.4), ɩɨɥɭɱɚɟɦ 
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lɤ= 25,72
20,1

)275,14)(5,0241,05,0(





 
 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ: lɤ = 7,25 ɦ; b5 = 2,0ɦ; ɇɫ = 14,75 ɦ; hɲ = 2,0 ɦ. 
ɉɨɞɫɬɚɜɥɹɟɦ ɜ ɮɨɪɦɭɥɭ (4.5), ɩɨɥɭɱɚɟɦ 
   
Lɫ= ɦ79,13)295,14()225,7( 22   
 

 
 

Ɋɢɫɭɧɨɤ 4.2 - ɋɯɟɦɚ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ 
 

ɉɪɢɧɢɦɚɟɦ ɝɭɫɟɧɢɱɧɵɣ ɤɪɚɧ ȾɗɄ-251 ɫ ɞɥɢɧɨɣ ɫɬɪɟɥɵ 19ɦ ɦ ɜɵɫɨɬɨɣ 
ɩɨɞɴɟɦɚ 18ɦ ɫ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 10ɬ. 

 

 
 

Ɋɢɫɭɧɨɤ 4.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ ȾɗɄ-251 
 

4.1.5.1.2 ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɤɪɚɧɚ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɪɚɧɚ ɪɚɫɫɦɨɬɪɢɦ ɞɜɚ ɜɚɪɢɚɧɬɚ – 

ȾɗɄ-251 ɢ Ʉɋ-3577 ɢ ɫɪɚɜɧɢɦ ɢɯ ɩɨ ɧɟɤɨɬɨɪɵɦ ɩɨɤɚɡɚɬɟɥɹɦ. 
 
 
 



 

80 
 

Ɍɚɛɥɢɰɚ 4.4 – ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɪɚɧɚ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ȿɞ. 
ɢɡɦ. 

Ʉɪɚɧ 
ȾɗɄ-251 Ʉɋ-3577 

ȼɵɥɟɬ ɦ 27,2 13 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɜɵɥɟɬɟ 

ɬ 1,2 1,4 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɦ 36 14,5 
ɋɤɨɪɨɫɬɶ ɩɨɞɴɟɦɚ ɢ ɨɩɭɫɤɚɧɢɹ 
- ɧɨɦɢɧɚɥɶɧɚɹ 
- ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɦ/ɦɢɧ  
17 
20 

 
6,0 
10 

ɋɤɨɪɨɫɬɶ ɩɨɫɚɞɤɢ ɝɪɭɡɚ ɦ/ɦɢɧ 0,4 0,4 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɨɜɨɪɨɬɧɨɣ ɱɚɫɬɢ ɨɛ/ɦɢɧ 1,0 1,0 
ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɤɦ/ɱ 1,0 60 
Ɇɚɫɫɚ ɤɪɚɧɚ ɬ 36,5 15,5 
Ƚɚɛɚɪɢɬɵ ɚɜɬɨɤɪɚɧɚ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ 
ɩɨɥɨɠɟɧɢɢ, ɦ (ɞɥɢɧɚ ɯ ɲɢɪɢɧɚ ɯ 
ɜɵɫɨɬɚ) 

ɦ 6,965ɯ4,76ɯ4,
3 

9,85ɯ2,5ɯ3,65 

 
ɉɢ ɫɪɚɜɧɟɧɢɢ ɤɪɚɧɨɜ ɩɨ ɧɟɤɨɬɨɪɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɦɨɧɬɚɠɚ 

ɤɨɧɫɬɪɭɤɰɢɣ ɝɭɫɟɧɢɱɧɵɣ ɤɪɚɧ ȾɗɄ-251. 
 

4.2 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ. 
 
4.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 
Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 

4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 – Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɦɚɲɢɧɧɨɝɨ ɜɪɟɦɟɧɢ 

№ 
ɩ/ɩ 

Ɉɛɨɫɧɨ-
ɜɚɧɢɟ 

ɋɨɫɬɚɜ 
ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 
ɋɨɫɬɚɜ 
ɡɜɟɧɚ 

ɇɚ ɟɞ. ɢɡɦ. ɇɚ ɨɛɴɟɦ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ɇɜɪ, 
ɱɟɥ-
ɱɚɫ. 

Ɋɚɫɰ., 
ɪɭɛ-
ɤɨɩ. 

Qɱɟɥ, 
ɱɟɥ-
ɱɚɫ. 

ɡ/ɩ, 
ɪɭɛ-ɤɨɩ. 

1 

ȿ1-5, ɬ.2, 
ɩ.5ɚ, 5ɛ 

ȼɵɝɪɭɡɤɚ 
ɷɥɟɦɟɧɬɨɜ 100 

ɬ 
0,849 

Ɇɚɲɢɧɢɫɬ 
6ɪ.-1; 

Ɍɚɤɟɥɚɠɧɢ
ɤ 2ɪ.-2. 

2,7 
 

5,4 
 

2-86 
 

3,46 

2,29 
 

4,58 

2-43 
 

2-94 

2 

ȿ5-1-9, 
ɬ.2, 
1ɜ,2ɜ,3ɜ,
4ɜ. 

Ɇɨɧɬɚɠ 
ɫɬɚɥɶɧɵɯ 
ɤɨɥɨɧɧ 

1 ɷɥ. 50 Ɇɚɲɢɧɢɫɬ 
6ɪ. – 1; 

Ɇɨɧɬɚɠɧɢɤ 
6ɪ.-1, 5ɪ., 

4ɪ. -2 3ɪ.-1. 

0,60 
 

3,00 

0-63,6 
 

2-55 

30,00 
 

150,0 

31-8 
 

127,5 

1 ɬ 44,35 
0,20 

 
1,00 

0-21,2 
 

0-85 

8,87 
 

44,35 

9-40 
 

37-69 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.5 

3 

ȿ5-1-6, 
ɬ.2, 
1ɛ,2ɛ,3ɛ,
4ɛ 

Ɇɨɧɬɚɠ 
ɛɚɥɨɤ 
ɩɨɤɪɵɬɢɹ ɢ 
ɩɟɪɟɤɪɵɬɢɣ 

1 ɷɥ. 192 Ɇɚɲɢɧɢɫɬ 
6ɪ. – 1; 

Ɇɨɧɬɚɠɧɢɤ 
6ɪ.-1,4ɪ.-3; 

3ɪ.-1. 

0,1 
 
0,3 

0-10,6 
 

0-24 

19,2 
 

57,6 

20-35 
 

46-08 

1 ɬ 38,63 
0,33 

 
1,00 

0-35 
 

0-80 

12,75 
 

38,63 

13-52 
 

30-94 

4 

ȿ5-1-6, 
ɬ.2, 
1ɛ,2ɛ,3ɛ,
4ɛ 

Ɇɨɧɬɚɠ 
ɩɪɨɝɨɧɨɜ 1 ɷɥ. 88 Ɇɚɲɢɧɢɫɬ 

6ɪ. – 1; 
Ɇɨɧɬɚɠɧɢɤ 
6ɪ.-1,4ɪ.-3; 

3ɪ.-1. 

0,1 
 
0,3 

0-10,6 
 

0-24 

8,8 
 

26,4 

9-33 
 

21-12 

1 ɬ 1,249 
0,33 

 
1,00 

0-35 
 

0-80 

0,41 
 

1,25 

0-44 
 

0-99 

5 

ȿ5-1-6, 
ɬ.2, 
1ɝ,2ɝ,3ɝ,
4ɝ 

Ɇɨɧɬɚɠ 
ɫɜɹɡɟɣ ɜ 
ɜɢɞɟ 
ɤɪɟɫɬɨɜ 

1 ɷɥ. 8 Ɇɚɲɢɧɢɫɬ 
6ɪ. – 1; 

Ɇɨɧɬɚɠɧɢɤ 
6ɪ.-1,4ɪ.-2; 

3ɪ.-1. 

0,21 
0,64 

0-22,3 
0-51,2 

1,68 
5,12 

1-78 
4-09 

1 ɬ 0,75 
1,00 

 
3,00 

1-06 
 

2-40 

0,75 
 

2,25 

0-79 
 

1-80 

6 
ȿ22-1-6, 
ɬ.1, 11ɞ, 
15ɞ 

ɋɜɚɪɨɱɧɵɟ 
ɪɚɛɨɬɵ 

10 ɦ 
ɲɜɚ 
 

1,22 
 

ɗɥɟɤɬɪɨ-
ɫɜɚɪɳɢɤ 

6ɪ.-2 
5,6 5-94 6,83 7-25 

7 

ȿ4-1-22, 
ɬ.1,1 

Ⱥɧɬɢɤɨɪɪɨɡ
ɢɨɧɧɨɟ 
ɩɨɤɪɵɬɢɟ 
ɫɜɚɪɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ 

10 
ɫɬ 

73,2 
Ɇɨɧɬɚɠɧɢɤ 

4ɪ., 2ɪ.-1 
1,1 0-78,7 80,52 57-61 

 
Ɉɛɴɟɦ ɪɚɛɨɬ ɫɨɫɬɚɜɢɥ – 84,64 ɬ; 
Ɍɪɭɞɨɟɦɤɨɫɬɶ – 41,38 ɱɟɥ-ɫɦ; 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɨɧɬɚɠɚ – 6 ɞɧɟɣ;  
ȼɵɪɚɛɨɬɤɚ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ – 2,05 ɬ;  
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɧɚ ɨɛɴɟɤɬɟ – 9 ɱɟɥ.;  
Ʉɨɥɢɱɟɫɬɜɨ ɫɦɟɧ – 1 ɫɦɟɧɚ. 
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5 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 
5.1 Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
 
ɍɱɚɫɬɨɤ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɪɚɫɩɨɥɨɠɟɧ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ, ɋɨɜɟɬɫɤɢɣ   ɪ-ɨɧ, 

ɭɥ. Ɋɨɤɨɫɫɨɜɫɤɨɝɨ, 22ɠ. 
ɉɪɟɨɛɥɚɞɚɸɳɢɟ ɝɪɭɧɬɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɥɨɜɚɧɚ – ɫɭɝɥɢɧɤɢ ɬɜɟɪɞɵɟ, 

ɧɟɩɨɫɚɞɨɱɧɵɟ. Ƚɪɭɧɬɨɜɵɯ ɜɨɞ ɧɟɬ. Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 – ɦɢɧɭɫ 40oɋ. 

 
5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɟɧɚ ɧɚ 

ɨɫɧɨɜɚɧɢɢ [48], ɩɪɢɥɨɠɟɧɢɟ ȼ «Ɍɪɚɧɫɩɨɪɬɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ», ɩ.7 «ɋɬɚɧɰɢɢ 
ɟɠɟɞɧɟɜɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ». 

Ɋɚɫɱɟɬɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  ɨɩɪɟɞɟɥɹɟɦ ɞɥɹ ɫɟɪɜɢɫɧɨɣ 
ɫɬɚɧɰɢɢ ɫ ɱɢɫɥɨɦ ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɱɚɫ, ɪɚɜɧɵɦ 30.  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɟɫɹɰɟɜ, ɜ ɬɨɦ ɱɢɫɥɟ 1 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ. 

Ɂɚɞɟɥɵ ɩɨ ɤɚɩɢɬɚɥɶɧɵɦ ɜɥɨɠɟɧɢɹɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 – Ɂɚɞɟɥɵ ɩɨ ɤɚɩɢɬɚɥɶɧɵɦ ɜɥɨɠɟɧɢɹɦ 
ɇɨɪɦɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɇɨɪɦɵ ɡɚɞɟɥɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɨ ɤɜɚɪɬɚɥɚɦ, % ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 

1 2 3 4 
Ʉɧ 24 54 92 100 

 
5.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɋȽɉ 
 
5.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧ ɨɩɚɫɧɵɯ ɡɨɧ 

 
Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɩaɞeɧɢɟ ɝɪɭɡɚ ɩɪɢ 

ɭɫɬɚɧɨɜɤɟ ɢ ɡɚɤɪɟɩɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ, ɷɬɚ ɡɨɧɚ ɹɜɥɹɟɬɫɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɨɣ. 
Ɂɚɜɢɫɢɬ ɨɬ ɜɵɫɨɬɵ ɡɞɚɧɢɹ ɩɪɢ ɇɡɞ=11,580 ɦ, ɫɨɫɬɚɜɥɹɟɬ 3,62 ɦ (ɞɥɹ ɷɥɟɦɟɧɬɚ, 
ɩɚɞɚɸɳɟɝɨ ɫɨ ɡɞɚɧɢɹ). 

Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ ɪɚɜɧɚ ɜɵɥɟɬɭ ɫɬɪɟɥɵ Rmax = 18 ɦ. 
Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 
Rɩ.ɝɪ.= Rmax+0,5lmax.ɷɥ,                                                                              (5.1) 
 

ɝɞɟ Rmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ; 
       lmax.ɷɥ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɷɥɟɦɟɧɬɚ. 

 
Rɩ.ɝɪ..=18+0,5·6=21 ɦ. 
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Ɉɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

Rɨɩ.ɡ.= Rmax+0,5·lmin + lmax +lɛɟɡ,                                                                 (5.2) 
 

ɝɞɟ Rmax – ɡɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɚ; 
 lmax  – ɩɨɥɨɜɢɧɚ ɞɥɢɧɵ ɧɚɢɛɨɥɶɲɟɝɨ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ; 
 lɛɟɡ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɞɥɹ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 12-03-2001. 
 
Rɨɩ.ɡ=18+0,5·0,24+6+4,1=28,22 ɦ  
 
5.3.2 Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ 

 
ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ʟ˔ˍˎ = ʟˑ˄щʡ ∙ ʡː ∙ Кଵ ∙ Кଶ,                                                                            (5.3)

  
ɝɞɟ  Ɋɨɛɳ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɩɨ ɉɉɊ); 

Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ, ɞɧ.; 
Ɍɧ – ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɞɧ.; 
Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ; 
Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 
 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ (ɛɟɡ ɩɪɨɯɨɞɨɜ), ɡɚɧɢɦɚɟɦɚɹ ɫɥɨɠɟɧɧɵɦɢ 

ɦɚɬɟɪɢɚɥɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
 S˕˓ = P̝ ˍˎ ∙ q  ,                                                                                               (5.4) 
  ˆˇˈ P̝ ˍˎ – ɪɚɫɱɟɬɧɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɚ ( ɦ2, ɦ3, ɲɬ); 

        q – ɧɨɪɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɩɥɨɳɚɞɢ ɩɨɥɚ ɫ ɭɱёɬɨɦ ɩɪɨɟɡɞɨɜ ɢ ɩɪɨɯɨɞɨɜ. 
Ɇɚɬɟɪɢɚɥɵ, ɬɪɟɛɭɸɳɢɟ ɡɚɤɪɵɬɨɝɨ ɫɩɨɫɨɛɚ ɯɪɚɧɟɧɢɹ, ɫɤɥɚɞɢɪɭɟɦ ɜɧɭɬɪɢ 

ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɨɦɟɳɟɧɢɟ ɧɚ ɋȽɉ ɧɟ ɩɪɨɟɤɬɢɪɭɟɦ. 
Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.2. 
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Ɍɚɛɥɢɰɚ 5.2 – ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɨɜ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ 

ȿɞ. 
ɢɡɦ. 

ɇɨɪɦɚ 
ɫɤɥɚɞɢ-

ɪɨɜɚɧɢɹ ɧɚ 
1 ɦ2 ɩɨɥɟɡ-

ɧɨɣ 
ɩɥɨɳɚɞɢ 

ɩɨɥɚ 

ɇɨɪɦɵ 
ɡɚɩɚɫɨɜ 

ɩɪɢ 
ɩɟɪɟɜɨɡɤɟ 

ɞɧ. 

Ɉɛɳɟɟ 
ɤɨɥɢ-
ɱɟɫɬɜɨ 

ɦɚɬɟɪɢɚɥɚ 

ɇɟɨɛ-
ɯɨɞɢɦɨɟ 
ɤɨɥɢɱɟɫ- 

ɬɜɨ 
ɦɚɬɟɪɢɚ-

ɥɚ 

Ɉɛɳɚɹ 
ɩɥɨɳɚɞɶ 
ɫɤɥɚɞɚ 

ɋɬɟɧɨɜɵɟ ɛɥɨɤɢ 
«ɋɢɛɢɬ»  

ɬɵɫ. 
ɲɬ. 2,5 8 6,914 1153,0 288,08 

Ɉɤɨɧɧɵɟ ɢ 
ɞɜɟɪɧɵɟ ɛɥɨɤɢ  ɦ2 1,0 2 4059,8 338,32 169,16 

ɂɬɨɝɨ  457,24  ɦ2 
 

ɂɬɨɝɨ: ɨɬɤɪɵɬɵɟ ɫɤɥɚɞɵ – 300 ɦ2,ɡɚɤɪɵɬɵɟ – 180 ɦ2. 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɨɬɞɟɥɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɛɭɞɟɬ ɡɚɞɟɣɫɬɜɨɜɚɧ 1 ɷɬɚɠ ɡɞɚɧɢɹ 

(ɤɚɤ ɡɚɤɪɵɬɵɟ ɫɤɥɚɞɵ) ɩɨɫɥɟ ɢɯ ɦɨɧɬɚɠɚ. 
 

5.3.3 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɚɯ 

 
ɉɨɬɪɟɛɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɤɚɞɪɚɯ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɩɪɨɰɟɧɬɧɨɦɭ 

ɫɨɨɬɧɨɲɟɧɢɸ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɢɯ ɤɚɬɟɝɨɪɢɹɦ: ɪɚɛɨɱɢɟ – 84,5 %; 
ɂɌɊ – 11 %; ɫɥɭɠɚɳɢɟ – 3,2 %; ɆɈɉ ɢ ɨɯɪɚɧɚ – 1,3 %. 

ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜɨ ɜɪɟɦɹ ɜɨɡɜɟɞɟɧɢɹ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ – 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 9 ɱɟɥɨɜɟɤ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɂɌɊ – 2 ɱɟɥɨɜɟɤɚ; 
ɫɥɭɠɚɳɢɯ – 1 ɱɟɥɨɜɟɤ; ɆɈɉ ɢ ɨɯɪɚɧɚ – 1 ɱɟɥɨɜɟɤ. 

 
5.3.4 ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 

 
ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 

ɩɪɹɦɨɝɨ ɫɱɟɬɚ. 
Ɍɪɟɛɭɟɦɭɸ ɩɥɨɳɚɞɶ  Ftp  ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 
Ftp=N·Fɧ ,                                                                                                                          (5.5) 
 

ɝɞɟ N – ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ (ɪɚɛɨɬɚɸɳɢɯ),ɱɟɥ; 
 Fɧ – ɧɨɪɦɚ ɩɥɨɳɚɞɢ, ɦ2, ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ (ɪɚɛɨɬɚɸɳɟɝɨ). 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɥɨɳɚɞɢ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ 

№ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɦɟɳɟɧɢɹ 
N, 
ɱɟɥ 

S, ɦ2 
Ɍɢɩ ɛɵɬ. ɩɨɦɟ-

ɳɟɧɢɹ 

ɉɥɨɳɚɞɶ Ʉɨɥ-ɜɨ 
ɡɞɚɧɢɣ 

ɇɚ 1 
ɱɟɥ. Ɋɚɫɱ. S 

ɨɞɧɨɝɨ 
S 

ɜɫɟɯ 
1 Ƚɚɪɞɟɪɨɛɧɚɹ 12 1 12 6,7ɯ3ɯ2,5 21 21 1 
2 ɉɨɦɟɳɟɧɢɟ ɞɥɹ 

ɨɛɨɝɪɟɜɚ 
12 1 12     
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.3 
3 ɉɨɦɟɳɟɧɢɟ 

ɥɢɱɧɨɣ ɝɢɝɢɟɧɵ 
12 0,18 2,16 4ɯ3ɯ2,5 12 12 1 

4 Ɍɭɚɥɟɬ 12 0,07 0,84 2ɯ3ɯ2,5 6 6 1 
5 ɋɭɲɢɥɶɧɹ 12 0,2 2,4 4ɯ2ɯ2,5 11 11 1 
6 ɋɬɨɥɨɜɚɹ 12 0,6 7,2 10,6ɯ3ɯ2,5 23 23 1 
7 Ɇɟɞɩɭɧɤɬ 12 0,6 7,2 6,4ɯ3ɯ2,5 17,8 17,8 1 
8 Ʉɉɉ 1 6 ɦ2 6 2ɯ3ɯ2,5 6 6 1 

 
5.3.5 ȼɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɟ ɞɨɪɨɝɢ 

 
ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɢ ɩɨɫɬɨɹɧɧɵɯ 

ɚɜɬɨɞɨɪɨɝ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɫɬɪɨɟɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɨɪɨɝ ɧɚ ɋȽɉ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɟɡɞ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ 

ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ, ɫɤɥɚɞɚ, ɤ ɛɵɬɨɜɵɦ ɩɨɦɟɳɟɧɢɹɦ. 
ɒɢɪɢɧɚ ɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ ɩɪɢɧɹɬɚ ɲɢɪɢɧɨɣ 3,6 ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɤɚɪɦɚɧɚ 

ɜɞɨɥɶ ɡɨɧɵ ɪɚɡɝɪɭɡɨɱɧɨɝɨ ɮɪɨɧɬɚ ɩɥɨɳɚɞɤɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ ɩɪɢɧɹɬɨ 1 ɦ, ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, 
ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɡɚɜɢɫɢɬ ɨɬ ɝɪɚɧɢɰɵ ɨɩɚɫɧɨɣ ɡɨɧɵ 
ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ 
ɡɚɤɪɭɝɥɟɧɢɣ ɩɪɢɧɹɬ 12 ɦ. 

ɍ ɜɴɟɡɞɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ 
ɫɬɟɧɞ ɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɫ ɧɚɧɟɫɟɧɧɵɦɢ ɫɬɪɨɹɳɢɦɢɫɹ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ 
ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ, ɫɯɟɦɨɣ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟɦ 
ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ, ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɜɹɡɢ, ɢ ɧɚɡɧɚɱɚɟɬɫɹ ɩɨɠɚɪɧɵɣ 
ɪɚɫɱɟɬ. 

ɇɚ ɞɨɪɨɝɚɯ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɭɫɬɚɧɨɜɤɚ ɡɧɚɤɨɜ ɨɝɪɚɧɢɱɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ. 

ɉɨ ɩɨɥɨɬɧɭ ɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɟɪɯɧɢɣ ɫɥɨɣ ɢɡ 
ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɨɣ ɫɦɟɫɢ. 

 
5.3.6 ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼ·Ⱥ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɩɟɪɢɨɞ 

ɜɵɩɨɥɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɮɨɪɦɭɥɟ 
 

Р = ∑௫ሺܮ  КభРɦ௖௢௦Еభ + ∑КଶРɨ.ɜ. + ∑КଷРɨ.ɧ + ∑КସРɫɜ.ሻ,                                   (5.6)           

 
ɝɞɟ Lx = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ; 

Ɋɦ – ɫɭɦɦɚ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɪɚɛɨɬɚɸɳɢɯ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ 
(ɛɟɬɨɧɨɥɨɦɵ, ɬɪɚɦɛɨɜɤɢ, ɜɢɛɪɚɬɨɪɵ ɢ ɬ.ɞ.); 

Ɋɨ.ɜ – ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɜɧɭɬɪɟɧɧɢɯ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɭɫɬɪɨɣɫɬɜ 
ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɝɪɟɜɚ; 

Ɋɨ.ɧ – ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɬɟɪɪɢɬɨɪɢɢ; 
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Ɋɫɜ – ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
Ʉ1 = 0,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 
Ʉ3 = 0,8 – ɬɨ ɠɟ, ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ; 
Ʉ4 = 0,9 – ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; 
Ʉ5 = 0,6 – ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

Ⱦɚɧɧɵɟ ɩɨɞɫɱɟɬɨɜ ɬɪɟɛɭɟɦɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.4. – ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɨɜ ɬɪɟɛɭɟɦɵɯ ɦɨɳɧɨɫɬɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ȿɞ. ɢɡɦ. Ʉɨɥ-ɜɨ 
ɇɨɪɦɚ 

ɪɚɫɯɨɞɚ, ɤȼɬ 
Ʉɫ 

Ɍɪɟɛɭɟɦɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼɬ 

ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ 
ɋɜɚɪɨɱɧɵɣ 

ɚɩɩɚɪɚɬ 
ɲɬ 1 30 0,5 15 

ɋɬɪɨɝɚɥɶɧɵɟ ɢ 
ɡɚɬɢɪɨɱɧɵɟ 

ɦɚɲɢɧɵ 
ɲɬ 2 2,8 0,15 1,4 

ɉɟɪɮɨɪɚɬɨɪ ɲɬ 1 1,8 0,5 0,9 
ɉɥɢɬɤɨɪɟɡ 
ɩɟɪɟɧɨɫɧɨɣ 

ɲɬ 1 3,0 0,5 1,5 

Ɇɚɥɨɝɚɛɚɪɢɬɧɵɟ 
ɫɬɪɨɢɬɟɥɶɧɵɟ 

ɦɟɯɚɧɢɡɦɵ 
ɲɬ 5 2 0,15 1,5 

ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ 
Ɉɬɞɟɥɨɱɧɵɟ 

ɪɚɛɨɬɵ 
ɦ2 1859,67 0,15 0,8 

22,3 

ɋɤɥɚɞɫɤɚɹ ɩɥɨɳɚɞɶ ɦ2 414,7 0,3  12,4 
ɉɨɞɫɨɛɧɚɹ 
ɩɥɨɳɚɞɶ 

ɦ2 648,93 0,15 0,8 
7,8 

Ʉɨɧɬɨɪɫɤɢɟ ɢ 
ɛɵɬɨɜɵɟ 

ɩɨɦɟɳɟɧɢɹ 
ɦ2 21,76 0,15 0,8 

0,3 

Ⱦɭɲɟɜɵɟ ɢ 
ɭɛɨɪɧɵɟ 

ɦ2 45,98 0,3 0,8 
1,1 

ɉɨɦɟɳɟɧɢɟ ɩɪɢɟɦɚ 
ɩɢɳɢ, ɝɚɪɞɟɪɨɛɧɚɹ 

ɦ2 108,19 0,14  
1,5 

ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ 
Ɍɟɪɪɢɬɨɪɢɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɦ2 10043,0 0,0002  2,25 

ɉɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ 
ȼɬɨɪɨɫɬɟɩɟɧɧɵɟ ɤɦ 0,9 2,5  2,25 

Ɉɯɪɚɧɧɨɟ 
ɨɫɜɟɳɟɧɢɟ 

ɤɦ 0,25 1,5  
0,38 

Ⱥɜɚɪɢɣɧɨɟ 
ɨɫɜɟɳɟɧɢɟ 

ɤɦ 0,2 3,5  
0,7 

Ɉɛɳɚɹ ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ 71,3 × 1,05 = 74,8 ɤȼɬ 
 
Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ Ɋ = 74,8 ɤȼɬ. 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɬɢɩɚ ɋɄɌɉ-560, ɦɨɳɧɨɫɬɶ 

ɤɨɬɨɪɨɣ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ, ɬ.ɤ. ɧɟ ɜɫɟ ɷɥɟɤɬɪɨɩɨɬɪɟɛɢɬɟɥɢ ɛɵɥɢ ɭɱɬɟɧɵ. 
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Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

 ݊ = ௉∙ா∙ௌ௉ɥ  ,                                                                                                       (5.7)           

 
ɝɞɟ Ɋ – ɦɨɳɧɨɫɬɶ; 

ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ; 
S – ɩɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ; 
ɥܲ – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ.   

Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦ ɉɁɋ-45 ɦɨɳɧɨɫɬɶɸ Ɋ=0,3 ȼɬ/ɦ2. 
Ɇɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ  Ɋɥ = 1500 ȼɬ. 
Ɉɫɜɟɳɟɧɧɨɫɬɶ ȿ = 2 ɥɤ. 
ɉɥɨɳɚɞɶ, ɩɨɞɥɟɠɚɳɚɹ ɨɫɜɟɳɟɧɢɸ S = 10043,0 ɦ2. 
 ݊ = ଴,ଷ∙ଶ∙ଵ଴଴ସଷ,଴ଵହ଴଴ = ͷ. 

 
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 5 ɩɪɨɠɟɤɬɨɪɨɜ. 
ȼ ɤɚɱɟɫɬɜɟ Ʌɗɉ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨɡɞɭɲɧɵɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 
 
5.3.7 ȼɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ  Qɬp, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ Qɩɪ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ Qxɨɡ ɧɭɠɞɵ. Ɉɩɪɟɞɟɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ 

 
Qɬp = Qɩɪ + Qxɨɡ+Qɩ.ɝ.,                                                                               (5.8)               
 

ɝɞɟ Qɩɪ – ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ; 
Qxɨɡ – ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɧɭɠɞɵ; 
Qɩ.ɝ. – ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ 
 ܳ˒˓ = ːܭ ∙ ௤˒∙ʞ˒∙௄ч௧∙ଷ଺଴଴ .,                                                                                         (5.9) 

 
ɝɞɟ qɩ = 500ɥ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ (ɩɨɥɢɜɤɚ 
ɛɟɬɨɧɚ, ɡɚɩɪɚɜɤɚ ɢ ɦɵɬɶɟ ɦɚɲɢɧ ɢ ɬ.ɞ.); 

ɉɩ – ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ; 
Ʉɱ = 1,5 -ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 
t = 8 ɱ - ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ; 
Ʉɧ = 1,2 -ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɧɟɭɱɬɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ. 
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260,0
8·3600

5,1·10·500
2,1ɩɪ Q  ɥ/ɫ. 

 
Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, ɥ/ɫ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ ܳ˘ˑз = ௤˘∙ʞ˓௄ч௧∙ଷ଺଴଴ + ௤ˇ∙ʞˇ௧భ∙଺଴.,                                                                                  (5.10) 

 
ɝɞɟ qx = 15 ɥ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ 
ɪɚɛɨɬɚɸɳɟɝɨ; 

ɉɪ – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ 11 ɱɟɥ; 
Кɱ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ; 
qɞ = 30 ɥ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɢɟɦ ɞɭɲɚ ɨɞɧɢɦ ɪɚɛɨɬɚɸɳɢɦ; 
ɉɞ – ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ (ɞɨ 80 % ɉɞ); 
t1 = 45 ɦɢɧ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɜɨɣ ɭɫɬɚɧɨɜɤɢ; 
t = 8 ɱ – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ. 

 

2,0
5460·

·0,8)11(·30

83600·

·11·215
ɯɨɡ Q ɥ/ɫ.

 
 
Ɋɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Qɩɨɠ = 20 ɥ/ɫ. 
 
ɇɚɯɨɞɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɩɨɥɭɱɚɟɦ 
 
Qɬp = 0,26 + 0,2 + 10 = 20,46 ɥ/ɫ. 
 
ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɣ ɞɢɚɦɟɬɪ 

ɜɨɞɨɩɪɨɜɨɞɚ ɩɨ ɮɨɪɦɭɥɟ 
 𝐷 = ͸͵,ʹͷ ∙ √ொɪаɫɱ𝜋∙௩ ,                                                                                      (5.11)          

 𝐷 = ͸͵,ʹͷ ∙ √ଶ଴,ସ଺ଷ,ଵସ∙ଶ = ͳͳͺ,͵͹ ɦɦ. 

 
ɉɨ ȽɈɋɌ 10704-91 «Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɷɥɟɤɬɪɨɫɜɚɪɧɵɟ ɩɪɹɦɨɲɨɜɧɵɟ. 

ɋɨɪɬɚɦɟɧɬ», ɩɪɢɧɢɦɚɟɦ ɬɪɭɛɵ ɫ ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 127 ɦɦ.  
 
5.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
 
Ɉɩɚɫɧɵɟ ɡɨɧɵ, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞ ɥɸɞɟɣ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɞɚɧɧɵɦ ɜɢɞɨɦ 

ɪɚɛɨɬ, ɡɚɩɪɟɳɟɧ, ɨɝɨɪɚɠɢɜɚɸɬɫɹ ɢ ɨɛɨɡɧɚɱɚɸɬɫɹ. 
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ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɛɟɡɨɩɚɫɧɵɟ ɩɭɬɢ ɞɥɹ ɩɟɲɟɯɨɞɨɜ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ. 

ȼɪɟɦɟɧɧɵɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɢ ɛɵɬɨɜɵɟ ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɦɟɳɟɧɵ ɜɧɟ ɨɩɚɫɧɨɣ ɡɨɧɵ ɨɬ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. 

Ɍɭɚɥɟɬɵ ɪɚɡɦɟɳɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɢɛɨɥɟɟ 
ɭɞɚɥɟɧɧɨɝɨ ɦɟɫɬɚ ɜɧɟ ɡɞɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 200 ɦ. 

ɉɢɬɶɟɜɵɟ ɭɫɬɚɧɨɜɤɢ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɦ 75 ɦ ɨɬ 
ɪɚɛɨɱɢɯ ɦɟɫɬ. 

Ɇɟɠɞɭ ɜɪɟɦɟɧɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɡɪɵɜɵ ɫɨɝɥɚɫɧɨ [41]. 

ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ 
ɬɪɭɞɚ, ɢɫɤɥɸɱɚɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɥɸɞɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ [41]. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ, ɩɪɨɯɨɞɵ, ɩɪɨɟɡɞɵ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɨɫɜɟɳɟɧɵ. 
Ɉɛɨɡɧɚɱɟɧɵ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɢ ɪɚɡɦɟɳɟɧɵ ɩɨɠɚɪɧɵɟ ɩɨɫɬɵ, 

ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɢɧɜɟɧɬɚɪɟɦ ɞɥɹ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
 
5.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɝɪɚɧɢɰ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, 

ɱɬɨ ɝɚɪɚɧɬɢɪɭɟɬ ɧɚɢɛɨɥɶɲɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɥɹ ɞɟɪɟɜɶɟɜ, ɤɭɫɬɚɪɧɢɤɨɜ, 
ɬɪɚɜɹɧɨɝɨ ɩɨɤɪɨɜɚ ɡɚ ɬɟɪɪɢɬɨɪɢɟɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ɂɫɤɥɸɱɚɟɬɫɹ ɛɟɫɩɨɪɹɞɨɱɧɨɟ ɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɞɜɢɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɞɪɭɝɢɟ 
ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɩɨɜɪɟɠɞɟɧɢɣ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

 
5.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɛɴɟɤɬɚ 
 
ɇɚ ɜɴɟɡɞɚɯ ɢ ɜɵɟɡɞɚɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɜɨɪɨɬɚ, 

ɪɚɛɨɬɚɟɬ ɫɬɨɪɨɠɟɜɚɹ ɨɯɪɚɧɚ. ɇɚ ɩɥɨɳɚɞɤɟ ɪɚɛɨɬɚɟɬ ɫɢɫɬɟɦɚ ɫɢɝɧɚɥɢɡɚɰɢɢ. 
ȼ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɫɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɨɫɜɟɳɚɟɬɫɹ 

ɩɪɨɠɟɤɬɨɪɚɦɢ. ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɨɝɨɪɨɠɟɧɚ ɡɚɛɨɪɨɦ. ɉɪɢ 
ɩɥɚɧɢɪɨɜɤɟ ɩɨɱɜɟɧɧɵɣ ɫɥɨɣ, ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, 
ɞɨɥɠɟɧ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɧɢɦɚɬɶɫɹ ɢ ɫɤɥɚɞɢɪɨɜɚɬɶɫɹ ɜ ɨɬɜɟɞɟɧɧɵɯ ɦɟɫɬɚɯ. 
ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
Ⱦɜɢɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɨɪɝɚɧɢɡɨɜɚɧɧɨɟ. ȿɦɤɨɫɬɢ 
ɞɥɹ ɫɛɨɪɚ ɦɭɫɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɦɟɫɬɚɯ, ɛɥɢɠɟ ɤ 
ɩɨɞɴɟɡɞɧɵɦ ɩɭɬɹɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. 
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6 ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
6.1 ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɨɬɞɟɥɶɧɵɣ ɜɢɞ 

ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 
 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɷɬɨ ɫɭɦɦɚ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɪɨɟɤɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 

ɂɫɯɨɞɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɹɜɥɹɟɬɫɹ ɜɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɚ ɨɛɴɟɦɨɜ ɪɚɛɨɬ. 

Ʌɨɤɚɥɶɧɵɟ ɫɦɟɬɵ ɫɨɫɬɚɜɥɹɸɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ ɧɚ ɨɫɧɨɜɟ 
ɮɢɡɢɱɟɫɤɢɯ ɨɛɴɟɦɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɱɟɪɬɟɠɟɣ ɷɥɟɦɟɧɬɨɜ 
ɡɞɚɧɢɣ, ɫɩɟɰɢɮɢɤɚɰɢɣ ɢ ɞɪɭɝɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɩɪɢɧɹɬɵɯ 
ɦɟɬɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. Ɉɧɢ ɞɟɥɹɬɫɹ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ, ɫɩɟɰɢɚɥɶɧɵɟ, 
ɜɧɭɬɪɟɧɧɢɟ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ, ɭɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɩ.  

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ 
ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «Ƚɪɚɧɞ ɋɦɟɬɚ».  

ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɆȾɋ 81-35.2004 
«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» [51]. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɵ ɧɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɛɵɥ 
ɢɫɩɨɥɶɡɨɜɚɧ ɛɚɡɢɫɧɨ – ɢɧɞɟɤɫɧɵɣ ɦɟɬɨɞ, ɫɭɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɫɥɟɞɭɸɳɟɦ: ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɛɚɡɢɫɧɵɯ ɰɟɧɚɯ ɧɚ ɨɫɧɨɜɟ 
ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ, ɩɪɢɜɹɡɚɧɧɵɯ ɤ ɦɟɫɬɧɵɦ ɭɫɥɨɜɢɹɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɡɚɬɟɦ 
ɩɟɪɟɜɨɞɢɬɫɹ  ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɰɟɧ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɤɭɳɢɯ ɢɧɞɟɤɫɨɜ.  

Ɋɚɫɱɟɬ ɥɨɤɚɥɶɧɨɣ ɫɦɟɬɵ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɨ ɫɦɟɬɧɨɦɭ ɧɨɪɦɚɬɢɜɭ  
ɎȿɊ (ɮɟɞɟɪɚɥɶɧɵɟ ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ) ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ 

ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɨɜ ɩɪɨɦɵɲɥɟɧɧɨ – ɝɪɚɠɞɚɧɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, 
ɫɨɫɬɚɜɥɟɧɧɵɟ ɜ ɧɨɪɦɚɯ ɢ ɰɟɧɚɯ, ɜɜɟɞɟɧɧɵɯ ɫ 1 ɹɧɜɚɪɹ 2001 ɝɨɞɚ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɫɱɢɬɚɧɚ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ 1 ɤɜ. 2017 ɝ. ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɨɜ ɤ ɋɆɊ ɞɥɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ – 7,39  (ɩɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ 
ɊɎ №8802-ɏɆ/09 ɨɬ 20.03.2017 ɝ.) 

Ɋɚɡɦɟɪɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ 
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ [55]; 

Ɋɚɡɦɟɪɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ 
ɪɚɛɨɬ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ [56]; 

ɉɪɨɱɢɟ ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ ɭɱɬɟɧɵ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ: 
- ɡɚɬɪɚɬɵ ɧɚ ɜɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ – 2,7 % ([2], ɩ. 4.1.1); 
- ɡɚɬɪɚɬɵ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ – 3,8 % [53] 
- ɡɚɬɪɚɬɵ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ – 2 % ([54], ɩ.3.5.9). 
ɇɚɥɨɝɢ ɢ ɨɛɹɡɚɬɟɥɶɧɵɟ ɩɥɚɬɟɠɢ: 
- ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ – 18 %. 
ɋɦɟɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ. 
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ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ 
ɭɫɬɪɨɣɫɬɜɚ ɤɚɪɤɚɫɚ ɭɫɬɪɨɣɫɬɜɚ ɤɚɪɤɚɫɚ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɩɨ ɫɨɫɬɚɜɧɵɦ 
ɷɥɟɦɟɧɬɚɦ. 
 
Ɍɚɛɥɢɰɚ 6.1 - ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɤɚɪɤɚɫɚ 
ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

ɗɥɟɦɟɧɬɵ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ, 

ɪɭɛ. ɍɞɟɥɶɧɵɣ ɜɟɫ, % 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ 3 902 404,12 73,23 
ɜ ɬɨɦ ɱɢɫɥɟ:   
Ɇɚɬɟɪɢɚɥɵ 3 519 852,86 66,05 
Ɇɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ 259 857,38 4,88 
ɈɁɉ 122 693,88 2,30 
ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 129 100,34 2,42 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 121 928,13 2,29 
Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 362 787,88 6,81 
ɇȾɋ 812 919,68 15,25 
ɂɬɨɝɨ 5 329 140,15 100,00 

 
ɋɬɨɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɤɚɪɤɚɫɚ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 

ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ, ɫɨɫɬɚɜɢɥɚ                5 
329 140,15  ɪɭɛ.,  ɜ ɬɨɦ ɱɢɫɥɟ ɇȾɋ 812 919,68 ɪɭɛ. 

ɋɬɪɭɤɬɭɪɚ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜ ɩɪɨɰɟɧɬɚɯ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 
ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɤɚɪɤɚɫɚ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

 

 
 

Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜ ɩɪɨɰɟɧɬɚɯ ɥɨɤɚɥɶɧɨɝɨ 
ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɤɚɪɤɚɫɚ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 

ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɩɨ ɫɨɫɬɚɜɧɵɦ 
ɷɥɟɦɟɧɬɚɦ 
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ɂɡ ɪɢɫɭɧɤɚ 6.1 ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɦɚɬɟɪɢɚɥɵ 64,87%  (3 519 852,86 ɪɭɛ.), ɧɚɢɦɟɧɶɲɢɣ - ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 2,3 
% (122 693,88 ɪɭɛ.) 

 
6.2 Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ ɩɪɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ К˒ˎ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 

 К˒ˎ = S˒ˑˎSˑ˄щ = ͺ͵ͻ,͹Ͷ ͳ ͳͶ͵,Ͳͳ = Ͳ,͹͵ ,                                                                         (6.1) 

 
ɝɞɟ ܵ˒ˑˎ– ɩɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ, 839,74 ɦ2; Sˑ˄щ - ɨɛɳɚɹ ɩɥɨɳɚɞɶ, 1 143,01 ɦ2. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɴɟɦɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ Кˑ˄ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 Кˑ˄ = V˔˕˓Sˑ˄щ = ͹ ͸ͳͺ,ͺ͸ ͳ ͳͶ͵,Ͳͳ = ͸,͸͸ ,                                                                         (6.2) 

 
ɝɞɟ V˔˕˓ – ɫɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ, 7 618,86ɦ3;  Sˑ˄щ - ɨɛɳɚɹ ɩɥɨɳɚɞɶ, 1 143,01 ɦ2. 

 
Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ ɩɨ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɟɪɜɢɫɧɨɣ ɫɬɚɧɰɢɢ 
ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ, ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ, Ɂɧɚɱɟɧɢɟ 
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ, Sɡ , ɦ2 826,40 
Ɉɛɳɚɹ ɩɥɨɳɚɞɶ Sɨɛɳ , ɦ2 1 143,01 
ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ Sɩɨɥ , ɦ2 839,74 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɡɞɚɧɢɹ Vɫɬɪ, ɦ3 7 618,86 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ, ɲɬ 1 
ɉɥɚɧɢɪɨɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 0,73 
Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 6,66 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɦɟɫɹɰɟɜ 10 
Ɍɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɤɚɪɤɚɫɚ, ɱɟɥ.-ɱɚɫ 1 609,98 
ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ, ɪɭɛ 5 329 140,15 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ 
 

Выɛɨɪɤɚ ɜеɥɢчɢɧы уɫɢɥɢɣ 
Еɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢя: ɤɇ, ɦ 
Пɚɪɚɦɟɬɪɵ ɜɵɛɨɪɤɢ: 
Сɩɢɫɨɤ ɭɡɥɨɜ/ɷɥɟɦɟɧɬɨɜ: Вɫɟ 
Сɩɢɫɨɤ ɫɟɱɟɧɢɣ: Вɫɟ 
Сɩɢɫɨɤ ɡɚɝɪɭɠɟɧɢɣ/ɤɨɦɛɢɧɚɰɢɣ: Вɫɟ 
Сɩɢɫɨɤ ɮɚɤɬɨɪɨɜ: Вɫɟ 

Выɛɨɪɤɚ ɜеɥɢчɢɧы уɫɢɥɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢя Ɇɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢя 

 Зɧɚɱɟɧɢɟ Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢɟ Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ 

N 52,332 23 1 4 -562,275 13 1 4 

My 174,601 28 2 4 -308,942 23 3 4 

Qz 166,2 28 1 4 -267,49 23 3 4 

 
Веɥɢчɢɧы уɫɢɥɢɣ 
Еɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢя: ɤɇ, ɦ 
Пɚɪɚɦɟɬɪɵ ɜɵɛɨɪɤɢ: 
Сɩɢɫɨɤ ɭɡɥɨɜ/ɷɥɟɦɟɧɬɨɜ: Вɫɟ 
Сɩɢɫɨɤ ɫɟɱɟɧɢɣ: Вɫɟ 
Сɩɢɫɨɤ ɡɚɝɪɭɠɟɧɢɣ/ɤɨɦɛɢɧɚɰɢɣ: Вɫɟ 
Сɩɢɫɨɤ ɮɚɤɬɨɪɨɜ: Вɫɟ 

Веɥɢчɢɧы уɫɢɥɢɣ 
Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢɟ 

   N Mk My Qz Mz Qy ry rz 

1 1 1 -34,666 0 -7,464 1,001 0 0 0 0 

1 1 2 -12,562 0 -1,108 0,096 0 0 0 0 

1 1 3 1,593 0 15,177 -5,928 0 0 0 0 

1 1 4 -223,19 0 -135,098 18,785 0 0 0 0 

1 2 1 -34,666 0 -5,503 1,001 0 0 0 0 

1 2 2 -12,562 0 -0,919 0,096 0 0 0 0 

1 2 3 1,593 0 6,286 -3,144 0 0 0 0 

1 2 4 -223,19 0 -98,28 18,785 0 0 0 0 

1 3 1 -34,666 0 -3,541 1,001 0 0 0 0 

1 3 2 -12,562 0 -0,73 0,096 0 0 0 0 

1 3 3 1,593 0 2,851 -0,361 0 0 0 0 

1 3 4 -223,19 0 -61,462 18,785 0 0 0 0 

2 1 1 -29,453 0 -3,541 1,788 0 0 0 0 

2 1 2 -12,502 0 -0,73 0,302 0 0 0 0 

2 1 3 1,204 0 2,851 -4,537 0 0 0 0 

2 1 4 -119,699 0 -61,462 31,909 0 0 0 0 

2 2 1 -13,963 0 0,214 1,788 0 0 0 0 

2 2 2 -12,502 0 -0,096 0,302 0 0 0 0 

2 2 3 1,204 0 -3,546 -1,555 0 0 0 0 

2 2 4 -119,699 0 5,548 31,909 0 0 0 0 

2 3 1 -13,963 0 3,97 1,788 0 0 0 0 

2 3 2 -12,502 0 0,538 0,302 0 0 0 0 

2 3 3 1,204 0 -3,68 1,427 0 0 0 0 

2 3 4 -119,699 0 72,557 31,909 0 0 0 0 

3 1 1 -8,763 0 3,97 0,727 0 0 0 0 

3 1 2 -12,468 0 0,538 2,474 0 0 0 0 

3 1 3 0,923 0 -3,68 -1,001 0 0 0 0 

3 1 4 -16,116 0 72,557 -17,056 0 0 0 0 

3 2 1 -8,763 0 4,98 0,727 0 0 0 0 

3 2 2 -12,468 0 3,977 2,474 0 0 0 0 

3 2 3 0,923 0 -3,7 0,973 0 0 0 0 

3 2 4 -16,116 0 48,849 -17,056 0 0 0 0 

3 3 1 -8,763 0 5,99 0,727 0 0 0 0 
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Веɥɢчɢɧы уɫɢɥɢɣ 
Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢɟ 

   N Mk My Qz Mz Qy ry rz 

3 3 2 -12,468 0 7,417 2,474 0 0 0 0 

3 3 3 0,923 0 -0,976 2,947 0 0 0 0 

3 3 4 -16,116 0 25,142 -17,056 0 0 0 0 

4 1 1 -53,213 0 -6,241 0,113 0 0 0 0 

4 1 2 -21,988 0 -0,943 -0,018 0 0 0 0 

4 1 3 1,822 0 13,139 -3,234 0 0 0 0 

4 1 4 -486,225 0 -112,755 2,494 0 0 0 0 

4 2 1 -53,213 0 -6,019 0,113 0 0 0 0 

4 2 2 -21,988 0 -0,977 -0,018 0 0 0 0 

4 2 3 1,822 0 6,801 -3,234 0 0 0 0 

4 2 4 -486,225 0 -107,867 2,494 0 0 0 0 

4 3 1 -53,213 0 -5,797 0,113 0 0 0 0 

4 3 2 -21,988 0 -1,012 -0,018 0 0 0 0 

4 3 3 1,822 0 0,463 -3,234 0 0 0 0 

4 3 4 -486,225 0 -102,98 2,494 0 0 0 0 

5 1 1 -41,519 0 -1,235 0,737 0 0 0 0 

5 1 2 -21,936 0 -1,229 0,834 0 0 0 0 

5 1 3 1,357 0 1,863 -1,727 0 0 0 0 

5 1 4 -253,002 0 -8,989 4,101 0 0 0 0 

5 2 1 -26,649 0 0,313 0,737 0 0 0 0 

5 2 2 -21,936 0 0,522 0,834 0 0 0 0 

5 2 3 1,357 0 -1,763 -1,727 0 0 0 0 

5 2 4 -253,002 0 -0,376 4,101 0 0 0 0 

5 3 1 -26,649 0 1,861 0,737 0 0 0 0 

5 3 2 -21,936 0 2,273 0,834 0 0 0 0 

5 3 3 1,357 0 -5,389 -1,727 0 0 0 0 

5 3 4 -253,002 0 8,237 4,101 0 0 0 0 

6 1 1 -14,933 0 6,468 -2,502 0 0 0 0 

6 1 2 -21,884 0 2,153 -2,582 0 0 0 0 

6 1 3 0,994 0 -4,378 0,684 0 0 0 0 

6 1 4 -19,355 0 101,9 -17,087 0 0 0 0 

6 2 1 -14,933 0 3,54 -2,502 0 0 0 0 

6 2 2 -21,884 0 -0,868 -2,582 0 0 0 0 

6 2 3 0,994 0 -3,578 0,684 0 0 0 0 

6 2 4 -19,355 0 81,908 -17,087 0 0 0 0 

6 3 1 -14,933 0 0,613 -2,502 0 0 0 0 

6 3 2 -21,884 0 -3,89 -2,582 0 0 0 0 

6 3 3 0,994 0 -2,778 0,684 0 0 0 0 
6 3 4 -19,355 0 61,916 -17,087 0 0 0 0 

7 1 1 -44,732 0 -6,845 0,634 0 0 0 0 

7 1 2 -19,003 0 -0,904 -0,004 0 0 0 0 

7 1 3 -0,831 0 12,968 -3,213 0 0 0 0 

7 1 4 -363,081 0 -125,331 12,723 0 0 0 0 

7 2 1 -44,732 0 -5,603 0,634 0 0 0 0 

7 2 2 -19,003 0 -0,911 -0,004 0 0 0 0 

7 2 3 -0,831 0 6,671 -3,213 0 0 0 0 

7 2 4 -363,081 0 -100,393 12,723 0 0 0 0 

7 3 1 -44,732 0 -4,362 0,634 0 0 0 0 

7 3 2 -19,003 0 -0,919 -0,004 0 0 0 0 

7 3 3 -0,831 0 0,374 -3,213 0 0 0 0 

7 3 4 -363,081 0 -75,456 12,723 0 0 0 0 

8 1 1 -35,503 0 -3,467 1,586 0 0 0 0 

8 1 2 -19,033 0 -1,189 0,641 0 0 0 0 

8 1 3 -0,531 0 2,423 -1,866 0 0 0 0 

8 1 4 -178,127 0 -54,129 23,544 0 0 0 0 

8 2 1 -21,053 0 -0,136 1,586 0 0 0 0 
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Веɥɢчɢɧы уɫɢɥɢɣ 
Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢɟ 

   N Mk My Qz Mz Qy ry rz 

8 2 2 -19,033 0 0,157 0,641 0 0 0 0 

8 2 3 -0,531 0 -1,495 -1,866 0 0 0 0 

8 2 4 -178,127 0 -4,686 23,544 0 0 0 0 

8 3 1 -21,053 0 3,195 1,586 0 0 0 0 

8 3 2 -19,033 0 1,503 0,641 0 0 0 0 

8 3 3 -0,531 0 -5,412 -1,866 0 0 0 0 

8 3 4 -178,127 0 44,757 23,544 0 0 0 0 

9 1 1 -11,809 0 4,069 0,463 0 0 0 0 

9 1 2 -19,063 0 1,297 0,346 0 0 0 0 

9 1 3 -0,325 0 -3,866 0,205 0 0 0 0 

9 1 4 7,143 0 64,845 4,835 0 0 0 0 

9 2 1 -11,809 0 4,542 0,463 0 0 0 0 

9 2 2 -19,063 0 1,651 0,346 0 0 0 0 

9 2 3 -0,325 0 -3,656 0,205 0 0 0 0 

9 2 4 7,143 0 69,788 4,835 0 0 0 0 

9 3 1 -11,809 0 5,015 0,463 0 0 0 0 

9 3 2 -19,063 0 2,005 0,346 0 0 0 0 

9 3 3 -0,325 0 -3,447 0,205 0 0 0 0 

9 3 4 7,143 0 74,731 4,835 0 0 0 0 

10 1 1 -49,443 0 -5,878 0,015 0 0 0 0 

10 1 2 -21,358 0 -0,443 -0,269 0 0 0 0 

10 1 3 0,223 0 12,632 -3,023 0 0 0 0 

10 1 4 -437,851 0 -111,864 3,729 0 0 0 0 

10 2 1 -49,443 0 -5,849 0,015 0 0 0 0 

10 2 2 -21,358 0 -0,97 -0,269 0 0 0 0 

10 2 3 0,223 0 6,706 -3,023 0 0 0 0 

10 2 4 -437,851 0 -104,555 3,729 0 0 0 0 

10 3 1 -49,443 0 -5,82 0,015 0 0 0 0 

10 3 2 -21,358 0 -1,497 -0,269 0 0 0 0 

10 3 3 0,223 0 0,78 -3,023 0 0 0 0 

10 3 4 -437,851 0 -97,245 3,729 0 0 0 0 

11 1 1 -38,639 0 -3,226 1,416 0 0 0 0 

11 1 2 -21,354 0 -1,742 0,979 0 0 0 0 

11 1 3 0,223 0 2,439 -1,783 0 0 0 0 

11 1 4 -221,824 0 -42,249 15,832 0 0 0 0 

11 2 1 -24,719 0 -0,251 1,416 0 0 0 0 

11 2 2 -21,354 0 0,314 0,979 0 0 0 0 

11 2 3 0,223 0 -1,305 -1,783 0 0 0 0 
11 2 4 -221,824 0 -9,002 15,832 0 0 0 0 

11 3 1 -24,719 0 2,723 1,416 0 0 0 0 

11 3 2 -21,354 0 2,37 0,979 0 0 0 0 

11 3 3 0,223 0 -5,048 -1,783 0 0 0 0 

11 3 4 -221,824 0 24,245 15,832 0 0 0 0 

12 1 1 -13,847 0 5,241 -0,729 0 0 0 0 

12 1 2 -21,306 0 2,202 -1,361 0 0 0 0 

12 1 3 0,207 0 -3,733 0,051 0 0 0 0 

12 1 4 -4,981 0 76,743 2,788 0 0 0 0 

12 2 1 -13,847 0 4,629 -0,729 0 0 0 0 

12 2 2 -21,306 0 1,059 -1,361 0 0 0 0 

12 2 3 0,207 0 -3,69 0,051 0 0 0 0 

12 2 4 -4,981 0 79,085 2,788 0 0 0 0 

12 3 1 -13,847 0 4,017 -0,729 0 0 0 0 

12 3 2 -21,306 0 -0,084 -1,361 0 0 0 0 

12 3 3 0,207 0 -3,648 0,051 0 0 0 0 

12 3 4 -4,981 0 81,427 2,788 0 0 0 0 

13 1 1 -61,371 0 -5,168 -0,335 0 0 0 0 
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Веɥɢчɢɧы уɫɢɥɢɣ 
Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢɟ 

   N Mk My Qz Mz Qy ry rz 

13 1 2 -31,114 0 0,101 -0,534 0 0 0 0 

13 1 3 -1,58 0 12,559 -2,972 0 0 0 0 

13 1 4 -562,275 0 -104,614 0,114 0 0 0 0 

13 2 1 -61,371 0 -5,825 -0,335 0 0 0 0 

13 2 2 -31,114 0 -0,946 -0,534 0 0 0 0 

13 2 3 -1,58 0 6,735 -2,972 0 0 0 0 

13 2 4 -562,275 0 -104,391 0,114 0 0 0 0 

13 3 1 -61,371 0 -6,482 -0,335 0 0 0 0 

13 3 2 -31,114 0 -1,992 -0,534 0 0 0 0 

13 3 3 -1,58 0 0,91 -2,972 0 0 0 0 

13 3 4 -562,275 0 -104,167 0,114 0 0 0 0 

14 1 1 -46,892 0 -3,9 1,393 0 0 0 0 

14 1 2 -31,211 0 -2,25 1,024 0 0 0 0 

14 1 3 -1,167 0 2,569 -1,748 0 0 0 0 

14 1 4 -271,461 0 -49,253 14,79 0 0 0 0 

14 2 1 -33,492 0 -0,975 1,393 0 0 0 0 

14 2 2 -31,211 0 -0,1 1,024 0 0 0 0 

14 2 3 -1,167 0 -1,102 -1,748 0 0 0 0 

14 2 4 -271,461 0 -18,194 14,79 0 0 0 0 

14 3 1 -33,492 0 1,95 1,393 0 0 0 0 

14 3 2 -31,211 0 2,051 1,024 0 0 0 0 

14 3 3 -1,167 0 -4,773 -1,748 0 0 0 0 

14 3 4 -271,461 0 12,866 14,79 0 0 0 0 

15 1 1 -18,939 0 4,251 7,552 0 0 0 0 

15 1 2 -31,195 0 1,741 10,853 0 0 0 0 

15 1 3 -0,855 0 -3,409 0,077 0 0 0 0 

15 1 4 19,396 0 62,834 12,52 0 0 0 0 

15 2 1 -18,939 0 9,179 7,552 0 0 0 0 

15 2 2 -31,195 0 8,822 10,853 0 0 0 0 

15 2 3 -0,855 0 -3,359 0,077 0 0 0 0 

15 2 4 19,396 0 71,004 12,52 0 0 0 0 

15 3 1 -18,939 0 14,107 7,552 0 0 0 0 

15 3 2 -31,195 0 15,904 10,853 0 0 0 0 

15 3 3 -0,855 0 -3,309 0,077 0 0 0 0 

15 3 4 19,396 0 79,173 12,52 0 0 0 0 

16 1 1 -52,481 0 -3,004 -1,428 0 0 0 0 

16 1 2 -22,191 0 -0,943 0,728 0 0 0 0 

16 1 3 -1,227 0 14,018 -4,843 0 0 0 0 
16 1 4 -519,377 0 -47,993 -37,845 0 0 0 0 

16 2 1 -52,481 0 -5,802 -1,428 0 0 0 0 

16 2 2 -22,191 0 0,484 0,728 0 0 0 0 

16 2 3 -1,227 0 6,235 -3,099 0 0 0 0 

16 2 4 -519,377 0 -122,169 -37,845 0 0 0 0 

16 3 1 -52,481 0 -8,6 -1,428 0 0 0 0 

16 3 2 -22,191 0 1,911 0,728 0 0 0 0 

16 3 3 -1,227 0 1,871 -1,354 0 0 0 0 

16 3 4 -519,377 0 -196,346 -37,845 0 0 0 0 

17 1 1 -39,1 0 6,889 -6,921 0 0 0 0 

17 1 2 -22,18 0 1,976 -3,78 0 0 0 0 

17 1 3 -1,087 0 2,712 -2,497 0 0 0 0 

17 1 4 -251,887 0 112,596 -90,177 0 0 0 0 

17 2 1 -26,75 0 -7,644 -6,921 0 0 0 0 

17 2 2 -22,18 0 -5,962 -3,78 0 0 0 0 

17 2 3 -1,087 0 -0,57 -0,628 0 0 0 0 

17 2 4 -251,887 0 -76,776 -90,177 0 0 0 0 

17 3 1 -26,75 0 -22,178 -6,921 0 0 0 0 
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Веɥɢчɢɧы уɫɢɥɢɣ 
Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢɟ 

   N Mk My Qz Mz Qy ry rz 

17 3 2 -22,18 0 -13,9 -3,78 0 0 0 0 

17 3 3 -1,087 0 0,074 1,241 0 0 0 0 

17 3 4 -251,887 0 -266,147 -90,177 0 0 0 0 

18 1 1 -13,536 0 -7,696 -5,511 0 0 0 0 

18 1 2 -22,299 0 -14,617 -9,73 0 0 0 0 

18 1 3 -0,945 0 0,926 -4,47 0 0 0 0 

18 1 4 13,913 0 32,651 14 0 0 0 0 

18 2 1 -13,536 0 -9,266 -5,511 0 0 0 0 

18 2 2 -22,299 0 -17,39 -9,73 0 0 0 0 

18 2 3 -0,945 0 -0,312 -4,216 0 0 0 0 

18 2 4 13,913 0 36,641 14 0 0 0 0 

18 3 1 -13,536 0 -10,837 -5,511 0 0 0 0 

18 3 2 -22,299 0 -20,163 -9,73 0 0 0 0 

18 3 3 -0,945 0 -1,477 -3,962 0 0 0 0 

18 3 4 13,913 0 40,631 14 0 0 0 0 

19 1 1 0,788 0 0 5,213 0 0 0 0 

19 1 2 0,206 0 0 0,06 0 0 0 0 

19 1 3 -4,176 0 0 -0,389 0 0 0 0 

19 1 4 13,124 0 0 103,491 0 0 0 0 

19 2 1 0,788 0 3,551 -1,267 0 0 0 0 

19 2 2 0,206 0 0,109 0,06 0 0 0 0 

19 2 3 -4,176 0 -0,7 -0,389 0 0 0 0 

19 2 4 13,124 0 69,645 -26,109 0 0 0 0 

19 3 1 0,788 0 -4,562 -7,747 0 0 0 0 

19 3 2 0,206 0 0,217 0,06 0 0 0 0 

19 3 3 -4,176 0 -1,4 -0,389 0 0 0 0 

19 3 4 13,124 0 -93,991 -155,709 0 0 0 0 

20 1 1 1,411 0 0 3,947 0 0 0 0 

20 1 2 1,057 0 0 0,112 0 0 0 0 

20 1 3 -2,669 0 0 -0,854 0 0 0 0 

20 1 4 14,732 0 0 77,514 0 0 0 0 

20 2 1 1,411 0 2,144 -0,373 0 0 0 0 

20 2 2 1,057 0 0,135 0,112 0 0 0 0 

20 2 3 -2,669 0 -1,024 -0,854 0 0 0 0 

20 2 4 14,732 0 41,177 -8,886 0 0 0 0 

20 3 1 1,411 0 -0,895 -4,693 0 0 0 0 

20 3 2 1,057 0 0,27 0,112 0 0 0 0 

20 3 3 -2,669 0 -2,049 -0,854 0 0 0 0 
20 3 4 14,732 0 -21,327 -95,286 0 0 0 0 

21 1 1 2,364 0 0 4,535 0 0 0 0 

21 1 2 1,702 0 0 0,082 0 0 0 0 

21 1 3 -1,322 0 0 -0,553 0 0 0 0 

21 1 4 25,553 0 0 89,668 0 0 0 0 

21 2 1 2,364 0 2,753 -0,865 0 0 0 0 

21 2 2 1,702 0 0,123 0,082 0 0 0 0 

21 2 3 -1,322 0 -0,829 -0,553 0 0 0 0 

21 2 4 25,553 0 53,502 -18,332 0 0 0 0 

21 3 1 2,364 0 -2,594 -6,265 0 0 0 0 

21 3 2 1,702 0 0,245 0,082 0 0 0 0 

21 3 3 -1,322 0 -1,659 -0,553 0 0 0 0 

21 3 4 25,553 0 -54,996 -126,332 0 0 0 0 

22 1 1 3,765 0 0 4,539 0 0 0 0 

22 1 2 2,95 0 0 0,086 0 0 0 0 

22 1 3 -0,081 0 0 -0,553 0 0 0 0 

22 1 4 37,656 0 0 89,695 0 0 0 0 

22 2 1 3,765 0 2,759 -0,861 0 0 0 0 
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Веɥɢчɢɧы уɫɢɥɢɣ 
Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢɟ 

   N Mk My Qz Mz Qy ry rz 

22 2 2 2,95 0 0,129 0,086 0 0 0 0 

22 2 3 -0,081 0 -0,829 -0,553 0 0 0 0 

22 2 4 37,656 0 53,543 -18,305 0 0 0 0 

22 3 1 3,765 0 -2,582 -6,261 0 0 0 0 

22 3 2 2,95 0 0,258 0,086 0 0 0 0 

22 3 3 -0,081 0 -1,659 -0,553 0 0 0 0 

22 3 4 37,656 0 -54,914 -126,305 0 0 0 0 

23 1 1 5,493 0 0 8,218 0 0 0 0 

23 1 2 4,508 0 0 -0,011 0 0 0 0 

23 1 3 1,143 0 0 -0,14 0 0 0 0 

23 1 4 52,332 0 0 164,51 0 0 0 0 

23 2 1 5,493 0 8,455 -2,582 0 0 0 0 

23 2 2 4,508 0 -0,033 -0,011 0 0 0 0 

23 2 3 1,143 0 -0,42 -0,14 0 0 0 0 

23 2 4 52,332 0 169,529 -51,49 0 0 0 0 

23 3 1 5,493 0 -15,489 -13,382 0 0 0 0 

23 3 2 4,508 0 -0,065 -0,011 0 0 0 0 

23 3 3 1,143 0 -0,84 -0,14 0 0 0 0 

23 3 4 52,332 0 -308,942 -267,49 0 0 0 0 

24 1 1 -1,062 0 0 5,2 0 0 0 0 

24 1 2 2,172 0 0 0,033 0 0 0 0 

24 1 3 -2,428 0 0 -0,281 0 0 0 0 

24 1 4 -48,965 0 0 103,583 0 0 0 0 

24 2 1 -1,062 0 3,528 -1,28 0 0 0 0 

24 2 2 2,172 0 0,06 0,033 0 0 0 0 

24 2 3 -2,428 0 -0,506 -0,281 0 0 0 0 

24 2 4 -48,965 0 69,809 -26,017 0 0 0 0 

24 3 1 -1,062 0 -4,607 -7,76 0 0 0 0 

24 3 2 2,172 0 0,12 0,033 0 0 0 0 

24 3 3 -2,428 0 -1,011 -0,281 0 0 0 0 

24 3 4 -48,965 0 -93,662 -155,617 0 0 0 0 

25 1 1 -4,301 0 0 3,956 0 0 0 0 

25 1 2 -1,244 0 0 0,086 0 0 0 0 

25 1 3 -0,018 0 0 -0,645 0 0 0 0 

25 1 4 -70,154 0 0 78,03 0 0 0 0 

25 2 1 -4,301 0 2,155 -0,364 0 0 0 0 

25 2 2 -1,244 0 0,103 0,086 0 0 0 0 

25 2 3 -0,018 0 -0,773 -0,645 0 0 0 0 
25 2 4 -70,154 0 41,796 -8,37 0 0 0 0 

25 3 1 -4,301 0 -0,873 -4,684 0 0 0 0 

25 3 2 -1,244 0 0,206 0,086 0 0 0 0 

25 3 3 -0,018 0 -1,547 -0,645 0 0 0 0 

25 3 4 -70,154 0 -20,087 -94,77 0 0 0 0 

26 1 1 -5,424 0 0 4,561 0 0 0 0 

26 1 2 -1,539 0 0 0,056 0 0 0 0 

26 1 3 2,053 0 0 -0,438 0 0 0 0 

26 1 4 -88,863 0 0 90,501 0 0 0 0 

26 2 1 -5,424 0 2,791 -0,839 0 0 0 0 

26 2 2 -1,539 0 0,084 0,056 0 0 0 0 

26 2 3 2,053 0 -0,658 -0,438 0 0 0 0 

26 2 4 -88,863 0 54,751 -17,499 0 0 0 0 

26 3 1 -5,424 0 -2,518 -6,239 0 0 0 0 

26 3 2 -1,539 0 0,168 0,056 0 0 0 0 

26 3 3 2,053 0 -1,315 -0,438 0 0 0 0 

26 3 4 -88,863 0 -52,498 -125,499 0 0 0 0 

27 1 1 -7,569 0 0 4,633 0 0 0 0 
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Веɥɢчɢɧы уɫɢɥɢɣ 
Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢɟ 

   N Mk My Qz Mz Qy ry rz 

27 1 2 -3,879 0 0 0,103 0 0 0 0 

27 1 3 3,886 0 0 -0,454 0 0 0 0 

27 1 4 -101,907 0 0 91,344 0 0 0 0 

27 2 1 -7,569 0 2,9 -0,767 0 0 0 0 

27 2 2 -3,879 0 0,155 0,103 0 0 0 0 

27 2 3 3,886 0 -0,682 -0,454 0 0 0 0 

27 2 4 -101,907 0 56,016 -16,656 0 0 0 0 

27 3 1 -7,569 0 -2,301 -6,167 0 0 0 0 

27 3 2 -3,879 0 0,31 0,103 0 0 0 0 

27 3 3 3,886 0 -1,363 -0,454 0 0 0 0 

27 3 4 -101,907 0 -49,969 -124,656 0 0 0 0 

28 1 1 -1,41 0 0 8,386 0 0 0 0 

28 1 2 5,95 0 0 0,12 0 0 0 0 

28 1 3 5,711 0 0 -0,142 0 0 0 0 

28 1 4 -104,177 0 0 166,2 0 0 0 0 

28 2 1 -1,41 0 8,959 -2,414 0 0 0 0 

28 2 2 5,95 0 0,359 0,12 0 0 0 0 

28 2 3 5,711 0 -0,426 -0,142 0 0 0 0 

28 2 4 -104,177 0 174,601 -49,8 0 0 0 0 

28 3 1 -1,41 0 -14,482 -13,214 0 0 0 0 

28 3 2 5,95 0 0,717 0,12 0 0 0 0 

28 3 3 5,711 0 -0,852 -0,142 0 0 0 0 

28 3 4 -104,177 0 -298,798 -265,8 0 0 0 0 

37 1 1 0,342 0 -5,99 8,786 0 0 0 0 

37 1 2 -0,943 0 -7,417 12,677 0 0 0 0 

37 1 3 -3,037 0 0,976 -0,559 0 0 0 0 

37 1 4 18,885 0 -25,142 13,928 0 0 0 0 

37 2 1 -0,651 0 2,579 0,665 0 0 0 0 

37 2 2 -2,499 0 4,032 -0,049 0 0 0 0 

37 2 3 -3,037 0 -0,038 -0,559 0 0 0 0 

37 2 4 18,885 0 0,115 13,928 0 0 0 0 

37 3 1 -1,643 0 -3,579 -7,457 0 0 0 0 

37 3 2 -4,054 0 -7,596 -12,775 0 0 0 0 

37 3 3 -3,037 0 -1,052 -0,559 0 0 0 0 

37 3 4 18,885 0 25,371 13,928 0 0 0 0 

38 1 1 2,657 0 -4,192 7,061 0 0 0 0 

38 1 2 1,17 0 -3,706 8,632 0 0 0 0 

38 1 3 -3,837 0 1,725 -1,46 0 0 0 0 
38 1 4 38,215 0 -36,545 31,04 0 0 0 0 

38 2 1 1,991 0 1,071 1,646 0 0 0 0 

38 2 2 0,127 0 1,602 0,148 0 0 0 0 

38 2 3 -3,837 0 -0,039 -1,46 0 0 0 0 

38 2 4 38,215 0 0,984 31,04 0 0 0 0 

38 3 1 1,326 0 -0,211 -3,768 0 0 0 0 

38 3 2 -0,915 0 -3,347 -8,336 0 0 0 0 

38 3 3 -3,837 0 -1,804 -1,46 0 0 0 0 

38 3 4 38,215 0 38,512 31,04 0 0 0 0 

39 1 1 2,297 0 -5,227 8,012 0 0 0 0 

39 1 2 1,053 0 -5,353 10,629 0 0 0 0 

39 1 3 -3,999 0 1,643 -1,118 0 0 0 0 

39 1 4 32,515 0 -36,219 24,581 0 0 0 0 

39 2 1 1,474 0 1,766 1,244 0 0 0 0 

39 2 2 -0,237 0 2,695 0,024 0 0 0 0 

39 2 3 -3,999 0 -0,046 -1,118 0 0 0 0 

39 2 4 32,515 0 0,923 24,581 0 0 0 0 

39 3 1 0,65 0 -1,468 -5,524 0 0 0 0 
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Веɥɢчɢɧы уɫɢɥɢɣ 
Эɥɟɦɟɧɬ Сɟɱɟɧɢɟ Зɚɝɪɭɠɟɧɢɟ Зɧɚɱɟɧɢɟ 

   N Mk My Qz Mz Qy ry rz 

39 3 2 -1,527 0 -5,282 -10,581 0 0 0 0 

39 3 3 -3,999 0 -1,735 -1,118 0 0 0 0 

39 3 4 32,515 0 38,066 24,581 0 0 0 0 

40 1 1 3,073 0 -5,485 8,123 0 0 0 0 

40 1 2 2,431 0 -5,198 10,397 0 0 0 0 

40 1 3 -4,079 0 1,913 -1,304 0 0 0 0 

40 1 4 30,447 0 -43,361 29,762 0 0 0 0 

40 2 1 2,227 0 1,679 1,355 0 0 0 0 

40 2 2 1,105 0 2,503 -0,208 0 0 0 0 

40 2 3 -4,079 0 -0,058 -1,304 0 0 0 0 

40 2 4 30,447 0 1,629 29,762 0 0 0 0 

40 3 1 1,381 0 -1,389 -5,413 0 0 0 0 

40 3 2 -0,22 0 -5,827 -10,813 0 0 0 0 

40 3 3 -4,079 0 -2,029 -1,304 0 0 0 0 

40 3 4 30,447 0 46,618 29,762 0 0 0 0 

41 1 1 -3,799 0 -15,496 14,307 0 0 0 0 

41 1 2 -7,173 0 -21,731 21,469 0 0 0 0 

41 1 3 -4,048 0 1,28 -0,456 0 0 0 0 

41 1 4 15,588 0 -32,555 12,107 0 0 0 0 

41 2 1 -5,458 0 7,289 0,771 0 0 0 0 

41 2 2 -9,771 0 11,106 0,259 0 0 0 0 

41 2 3 -4,048 0 -0,099 -0,456 0 0 0 0 

41 2 4 15,588 0 4,038 12,107 0 0 0 0 

41 3 1 -7,116 0 -10,837 -12,765 0 0 0 0 

41 3 2 -12,369 0 -20,163 -20,951 0 0 0 0 

41 3 3 -4,048 0 -1,477 -0,456 0 0 0 0 

41 3 4 15,588 0 40,631 12,107 0 0 0 0 
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